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[Iporpamma coctaBieHa 3aB. Kadeapoil XMMHUYECKOTO U (papMaleBTUYECKOTO WH)XKMHUPUHTA,
1.T.H., npodeccopom Menbmryrunoit H.B., crapmim npenogasareneM kadeapbl XUMUYECKOTO

(dbapmareBTUUeCKOro MHKMHUPUHTA, K.T.H. AOpaMOBbIM A.A.

HporpaMMa paccMOTpCHa U 0;[06peHa Ha 3aCCJaHuH Ka(l)ellpbl XUMHUYCCKOIo H

dapmanesruyeckoro nHkuHupuHTra PXTY nm. JI.1. Menneneesa «5» mast 2025 r., nmpotokosn Ne

6.



1. IIEJIb Y 3AJJAYM M CIUTIIMHBI

[IporpaMmma  coctaBieHa B  cOOTBeTcTBUM ¢  TpeOoBanusimu  DenepaiabHOro
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApTa BBICHIETO OOpa30BaHMA — MarucTparypa Io
HanpasieHuo noarotoBku 28.04.02 Hanounscenepus (O®I'OC BO), HaKOIUICHHBIM OIBITOM
npenojaBaHus AUCUUIUIMHBI Kadenpoir Xumuueckozo u papmayesmuueckozo uHMCUHUPUH2A
PXTY nmm. .M. Menneneesa. IIporpamma paccunTaHa Ha M3y4€HHME NHUCLUIUIMHBI B TCYCHHUE
OJIHOTO CeMecTpa.

JucuummuHa «A0OumueHvle MmMexXHOA02UU» OTHOCUTCS K YacTH, QopMupyemMon
YYaCTHHUKaMH 00pa30BaTeNIbHBIX OTHOIIEHUH Oyoka bl «/lucuumumasl (Momynn)» ydeOHOTO
IUTaHAa U paccuuTaHa Ha W3ydeHwe B 3 cemecTpe. [IporpamMma AMCHMILTUHBI IPEAIOIAraeT, 9YTo
oOyJaroruecss UMEIOT TEOPETHYECKYI0 U MPAKTUYECKYIO MOATOTOBKY B 00JAcCTH MPOLIECCOB U
anmnapaToB XUMHUYECKOW TEXHOJIOTHH, MATEMATHKH, HHHOPMATHKH, (PU3HUECKON XUMHUH, 00IIei
XUMHYECKON TEeXHOJIOTHUH.

1. Hear aucuunmiaunbl «A0oumuenvlie mexHonocuu» — (HOPMUPOBAHHE Y
CTYJEHTOB 0a30BbIX 3HAHUN O Pa3IMYHBIX METO/AAX U TEXHOJOTHUSAX aJJIMTUBHOTO NMPOU3BOJICTBA
B o0yiacTd HaHOWHXXEHepHH; (OPMUPOBAHHUE TMPAKTUICCKUX HABBIKOB HCIIOJIH30BAHUS
aJJIMTUBHBIX TEXHOJOTUH i ModydeHHs () YHKIIMOHATIBHBIX HAHOMATEPHAIIOB U U3JIETTUI HA UX
OCHOBE JIJIsl Pa3IUYHBIX 00JaCTel MPUMEHEHHUSI.

3axaum JUCHUITUHBI:

— M3Y4YCHHE OCHOBHBIX METOJOB aJJUTHBHOTO MPOHU3BOJACTBA, OCOOCHHOCTEMH
peanu3aliuu npoieccos,;

- O3HAaKOMJIEHHE C MaTepuajlaMd JUIsl pealu3allid IPOLECCOB  aJAUTUBHOIO
MIPOU3BO/JICTBA,

— W3Y4YeHHE METOJOB U IMOAXOJ0B K KOMIIBIOTEPHOMY U MaTeMaTHUYeCKOMY
MOJIEJTMPOBAHUIO IPOLECCOB AJAUTUBHOIO IPOU3BOJCTBA C LIEJbI0 pacyeTa TEXHOJOTMYECKUX
napaMeTpoB MPOBEICHUS MPOIECCca U aHAIN3a CBOMCTB KOHEUHBIX U3/IENIHIA;

— M3Y4YeHHE KOHCTPYKIUI M TPHUHLHUIIOB pabOThl 000OpyAOBaHUS A CO3JaHUs
peanu3aluu npoueccoB aJJUTUBHOTO ITPOU3BOJICTBA,

- O03HAaKOMJICHHE C TIPOLIECCOM HWHTETpaliu  aJAUTHUBHBIX TEXHOJOTHH B
TPaAUIMOHHBIE TPOU3BOJCTBEHHBIE TEXHOJIOTMM, BKJIOUas AaBTOMAaTH3allMI0 MPOLIECCOB,
MOBBIIICHHE THOKOCTH U ONITUMH3AIIUIO 3aTparT;

— (hopMUpOBaHHE HABBIKOB MPAKTHYECKOTO MPUMEHEHUS aTATUBHBIX TEXHOJIOTUN
JUTSI TIONTY4eHUS (DYHKIIMOHABHBIX TPOTOTUIIOB M U3AETHU IS pa3IuyHBIX OTpaciei;

HNuctumuinHa  «A0oumuensle mexnonozuu» dutaercs B 3 cemectpe. KoHTpob
YCIIEBAEMOCTH CTYJIEHTOB BEIETCS 110 MPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

PabGouast mporpamma AMCHUIUIMHBI MOXET OBITh peaju30BaHa C TMPUMEHEHHEM
AIIEKTPOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUNA M AJIEKTPOHHOTO OOYYEHUS TMOJHOCTHIO HIIU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIUCHUIIJIMHBI

N3ydyeHne NUCHUIUIMHBI HAIPaBJIEHO HAa NPUOOpETEHHE CIEAYIOIUX KOMIETeHUM u
HHAUKATOPOB UX JOCTHKECHUSA



HpO(l)eCCI/IOHaJIbHBIe KOMIICTCHIUN U HHAUKATOPBI HX TOCTUXKCHUA:

OcHoBaHue
3anaqa .
. OOBexT uim 061acTb Konun Kox n HanmenoBanue (mpoeccronanbHbIH
npodeccHOoHaNbLHON
eATOILHOCTH 3HaHUS nHanMenosanue [1K MHAMKaTopa pocTikenus [TK CTaH/apT, aHAIM3 OIIbITA)
O06o00uIeHHBIE TPYIOBBIE GYHKIIUU
Hay4Ho-ucciienoBaTeJJbCKUil THI 32124 NPO(decCHOHAJILHOM eI TeJIbHOCTH
Brinonnenue — XHUMHYECKOE, IK-2. Cnocoben | [1K-2.1 3naer ocHOBBHI mporieccoB u | [IpodeccrnonanbHbIN CTaHJapT
dbyHIaMEHTAIBHBIX M | XUMHUKO- MIPOBOJIUTH TEXHOJIOT U1 nonydeHus | 40.011 «Crneumanuct 1Mo Hay4HO-
NPUKIAIHBIX  PabOT | TEXHOJOTHIECKOE TEOPETUYECKHE U | (DYHKIHMOHAIbHBIX U | MCCIIEOBATEALCKMM U OIBITHO-
IIOMCKOBOTO, POM3BOICTBO. AHAJINTHYECKUE KOMITO3ULMOHHBIX HAHOOOBEKTOB M | KOHCTPYKTOPCKMM pa3paboTKam»,
TEOPETUYECKOTO U UCCIIEN0BaHUS HAaHOCTPYKTYPUPOBAHHBIX YTBEPKICHHBIH IIPHUKA30M
SKCHEPUMEHTAILHOTO | — CxposnbIe BUIBL | crpykTypbl ¥ | MaTepHuaroB. MununcrepcTsa TpyAa u
XapakTepa C ULEJbI0 npodeccrnoHaTLHOM CBOWCTB [1K-2.3 Bnaneer HaBbIKaMu aHajm3a | COLMANbHOM 3amuThl Poccuiickoit
onpe/eIeHus ACATCIILHOCTH B | hyHKUMOHANBHBIX W | pe3y/bTaToOB aHAJIUTUYECKUX u | ®eneparuu ot 04.03.2014 Ne 121
TEXHUYECKUX NPOMBIIIEHHOCTH (B | yoMmo3HITHOHHBIX TEOPETMYECKMX  HCCIENOBaHUM B | H,
XapakTepucTHK Hopoii | CPEPe OPramu3allMi W | yayonatepuanos, obnactu maTepuanos | OGo0IEeHHas: TPy a0Bast HYHKIHA
TeXHMKH, a Takke | IPOBEACHUA  HAYHHO" | ocyinecTBiaTh HAaHOMH)KEHEPHH. C. IIposenenne Hay4HO-
KoMmIiekca pabor mo | UCCIACAOBATCILCKUX U | pyayepenns u MCCIIEIOBATENBCKMX U OIBITHO-
paspaboTke OTBITHO- KOHTPOIIb KOHCTPYKTOPCKHX pa3paboToK.
TEXHOJIOTHYECKOM KOHCTPYKTOPCKHX apaMeTpoB C /01.6. OcyliecTBaeHre
JIOKyMEHTALUH. pabor B 0BNACTH | pponeccor mpH X Hay4IHOTO PYKOBOJCTBa
XUMHICCKOTO 1| monydenun. IPOBEJIEHUEM HUCCIIEN0BAHUM 110
XHMHUKO- OTJENIbHBIM 3aj]auaM
TEXHOJIOTUYECKOTO (ypoBers KBamuduar — 6)
MIPOM3BOJICTB).
Brinonnenue - XUMHYECKOE, IK-3. Crocoben | [1K-3.1 3maer ocHoBHBIE MeTobl | [IpodeccrnoHanbHBIN CTaHJapT
(GyHIIaMEHTANbHBIX U | X|MHKO- HCII0Ib30BaTh oOpabotku ganHbIXx ans  aHanmmza | 40.011 «Cneumanuct mo HaydHO-
NPUKIANHBIX  PA0OT | TexHOTOIHUECKOE UHPOPMALMOHHBIE | PE3YJIbTATOB  HCCIEJOBAHMI  NpH | HCCIEIOBATEIbCKUM M OIBITHO-
IIOMCKOBOTO, HPOW3BOJICTEO. TEXHOIIOTHH, HOIy4eHHH (YHKIMOHAIBHBIX KOHCTDYKTOPCKHM paspaboTkam»,
TEOPETUYECKOTO U METOIbI KOMITO3HIMOHHBIX HAHOMATEPUAIOB. | YTBEP:KICHHBIH IPUKA30M




OcHoBauue

3anaua . OOBeKT M 00J1acTh Kon n Kon n HanmeHoBanue (mpodeccronambHbII
npoecCuOHATBLHOM
eATENBHOCTH 3HAHUS "HaumenosBanue 11K nHauKaropa goctmxenus [1K CTaHJapT, aHAJIU3 OIbITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
JKCIIEPUMEHTAIIBHOIO | — CKBO3HBIC BHJBI | MATEMATHYECKOTO [IK-3.2 — VYwmeer wucnonb30BaTh | MUHUCTEPCTBA TpyZaa u
Xapakrepa ¢ UEIbI0 | mpodeCCHOHATBHON MOJIETTUPOBaHUsl U | MHQOPMALIMOHHBIE TEXHOJOTUU JUIS | colMaabHOU 3amuThl Poccuiickoii
ONpeACIICHUS NEeATEIIbHOCTH B | 00pabOTKH JaHHBIX | HccenoBaHUsT ©  mporHo3upoBanus | @exeparuu ot 04.03.2014 Ne 121
TEXHUYECKUX NPOMBIIUICHHOCTH (B | [UIA CTPYKTYpbl U CBOMCTB B 005acTH | H,
XapaKTEPUCTHK HOBOH | cepe opraHmsanuv | | UCCIECIOBAHMS, MaTepHaIoB HAHOMH)KEHEPHH. O06o0miennas TpyaoBast QyHKIHS
TEXHUKH, a TaKXe | MpOBEACHHUS  HAy4yHO- | IPOTHO3UPOBAHU, I1K-3.3 Bnaneer HaBbikamu | C. [IpoBenenue HAay4YHO-
KOMIIJIEKCa PabOT IO | MCCIIENOBATENLCKUX M | PACUETOB MaTEeMATHYECKOTO  MOJICIIMPOBAHUS | UCCIEAOBATEAbCKUX M OIIBITHO-
pa3paboTke OIIBITHO- CTPYKTYpbI, CBOMCTB | il pacyeTa OCHOBHBIX TaPaMETPOB U | KOHCTPYKTOPCKUX Pa3pabOTOK.
TEXHOJIOTHYECKOH KOHCTPYKTOPCKHX u MPOIIECCOB | MAaCINTA0OMPOBAHUS npomueccos | C /01.6. OcymiecTiienne
JOKYMEHTAIluU pabor B obiactu | MOJYYEHHUS MOJTyYeHUs Hay4YHOI'O PYKOBOJICTBa
XUMHYECKOT0 ¥ | GYHKIMOHAIBHEIX H | (pYHKIMOHAIBHBIX U | IPOBEJICHUEM HCCIIEIOBAaHUI 10
XUMHKO- KOMITO3UITUOHHBIX KOMITO3UIIMOHHBIX HAHOOOBEKTOB U | OTAENIBHBIM 3a7a4yam
TEXHOJIOTHYECKOT0 HaHOMATEPHAJIOB HAaHOCTPYKTYPUPOBAHHBIX (ypoBeHb KBanMdukanuu — 6)
IIPOU3BO/JICTBA). MaTepUasoB U U3JIEIHUHA U3 HUX




B pesynpTare nzydeHus: AUCIUIUIMHBI CTYICHT MaruCTpaTyphl T0DKEH:

3name:.

- METOABl W  TEXHOJOTHH  AJIATHBHOTO  TPOM3BOACTBA JJII  OOBEKTOB
HAHOWHYKEHEPUH, UX MIPEUMYIIECTBA, HEIOCTATKU M 00JIACTH MPUMEHEHUS;

- MOAXObI K MIOCTPOCHHUIO TE€OMETPHH O0BEKTOB C MCIIOJIB30BAHUEM COBPEMEHHBIX
CUCTEM aBTOMATHU3UPOBAHHOTO MPOCKTUPOBAHUS;

- METOABl MAaTEeMaTHYECKOTO0 MOJICIUPOBAHMS JJI IPOIECCOB  aTUTUBHOIO
MIPOU3BOJICTBA.

Ymemn:

- OCYIIECTBISTh BHIOOP TEXHOJOTUHU JITUTHBHOTO MPOHM3BOJCTBA B 3aBUCUMOCTHU
OT 00J1acTe¥ MPUMEHEHHUS KOHEYHOTO M3/ICIIHS;

- pa3zpabarbiBaTh ~ I€OMETPUIO  KOHEYHOTO  M3JCIUS C  HCIOJIh30BaAaHUEM
COBPEMEHHBIX CHCTEM aBTOMATU3UPOBAHHOTO MPOSKTUPOBAHNS,

- OTIpEeCIATh, TpeOyeMble TEXHOJIOTUYECKUE TMapaMeTphl MPOBEACHUS Ipoliecca
revyaTH B 3aBUCUMOCTH OT BEIOpaHHON TEXHOJOTHUH aJIMTUBHOTO ITPOU3BOJICTBA.

Brnaoemy:

- HaBbIKaMU pabOThI Ha aJ/INTUBHOM 00OPY/I0BAaHUE;

- METOJIaMU Pa3pabOTKH TEOMETPUU W3 C HCIIOJIb30BAHHEM COBPEMEHHBIX
CHUCTEMBI aBTOMaTU3UPOBAHHOTO ITPOCKTUPOBAHMSI.

3. OFbEM JUCHUIIJIMHBLI U BUJbl YYEBHOU PABOThHI

. O0BLEM THCHUILINHBI
Bupabl yueOHoii padoThI 3E AKaL . Actp..

OO0mas TpyA0eMKOCTh JUCHUILIUHBI 110 Y4eOHOMY 5 180 135
IJIaHy
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 1,4 o1 37

B TOM 4mucJje B (popMe NPaKTHYECKOI MOATOTOBKH: - - -
Jlekuun 0,2 8 5
[TpakTnueckue 3anstus (I113) - 43 -
JlaGopatopusbie pabotsl (JIP) 1,2 - 32

B TOM 4HCIIE B GOpMe MPAKTHYECKON TTOJTOTOBKH: - - -

CamocrositeabHas padora (CP): 3,6 129 98
Bua uTOroBoro KOHTpoJIs: 3a4éT ¢ omeHkKou




4. COOEP)KAHUE JUCIIUITJINHbI

4.1 Pasznesnbl TUCHUIIMHBI U BHABI 3aHATHH

AKkazieM. 4acoB

Ne i/ Pa3gen muciuminHbl Beero Texunm 3 i CP
BBenenue 15 0,5 1 — —

1 Pazgen 1. AnauTHBHBIE TEXHOJOTMH OCHOBHbIE TOHSTHA U 225 15 1 _ 20
onpeeaeHust
Hcropus pa3BuTus aJAUTUBHBIX TexHoJorui. Kiaccudukanus

1.1 METOJIOB W TEXHOJOTHUH aJINTUBHOTO mpom3BojacTBa. OOmactu 11 0,5 0,5 — 10
IPUMEHEHHS I IMTUBHBIX TEXHOJIOTHS [l HAHOMHKEHEPHUH.

19 OCHOBHBIE TIPUHIHITBI U YCTPOMCTBA QI TUTHBHOTO 000PYIOBaHHS JJIst 115 1 05 _ 10
Pa3IMYHbIX TEXHOJIOIMH. MaTtepuasl JUisl aJJIMTUBHBIX IPOLIECCOB. ' '

5 Pazpen 2. IIpoekTnpoBaHuMe W3AeJUi VIl  peajM3alUu 45 9 13 _ 30
aJ/IMTHUBHBIX NPOLIECCOB
OcCHOBBI IIPOEKTUPOBAHMS M3JAEIUI U1 peanu3anuu npouecca 3D-

21 neyaTu: TpeOOBaHUS, OrpaHMUYCHHUS U BO3MOXKHOCTU. COBpEeMEHHBIE 16 1 5 _ 10
CHCTEMBI aBTOMAaTHU3HPOBAHHOTO MPOEKTUPOBAHUS JJISI TOCTPOCHHS H
ONTUMU3ALMH [€OMETPUH U3IEJIUH.

29 [Togxonpl K MOACIMPOBAHUIO MEXAHUYECKUX CBOMCTB M3JIEIHUI, 29 1 8 _ 20
NOJYYEHHBIX C HCIOJIb30BAHUEM aJJIUTUBHBIX MPOLIECCOB.

3 Paznen 3. OcoGenHocTH BbIOOpa MATEpPHAJIOB AJs peaM3alUu o7 5 5 _ 20
aJ/IMTHBHBIX NPOLIECCOB

31 OcuoBHbIe MaTepuaibl. [Tonxoap! K QyHKIIMOHAIN3AUN MaTepHajIoB 12 1 1 _ 10

' JUIsl 33JJaHUs TpeOyeMbIX CBOMCTB.

Marepuansl JUid peanu3ali IMOPOIIKOBBIX MeToaoB 3D-mevaru.

39 Marepuansl s peayu3aliil  MMOJUMEpPU3aMOHHBIX MeTonoB 3D- 15 1 4 _ 10
neyaTd. MaTepuansl Ui pealu3alMyd SKCTPY3HOHHBIX MeTonoB 3D-
neyatu. OcoOeHHOCTH M 00JIaCTH MPUMEHEHHUSI.

4 Pa3nes 4. O6s1acTu npruMeHeHUs1 AJIMTHBHBIX MIPOLECCOB 85 2 24 - 59
[Tpon3BOICTBO M3/IENHIA C UCTIOIH30BAHUEM A/ITUTHBHBIX TEXHOJIOTHI.

4.1 [Tpomiecchl  monydeHUS KOMIO3MLMOHHBIX U (DYHKIIMOHAJIBHBIX 37 1 12 - 24
W3/ISNTUI ¢ UCTIOh30BaHUEM aIMTHBHBIX TEXHOJOTHIA.




AxkazieM. 4acoB

Ne i/t Pa3gen nuciuIninHbl Boero Texwmn 3 P CP
[IpousBojncTBO  W3AeNuMid  JUIsi  MEAWIMHBI,  (QapManeBTUKH |

4.2 XUMUYECKOW TPOMBIIIUICHHOCTH C HCIIOJIb30BaHUEM aIUTHBHBIX 49 1 12 — 35
MIPOIIECCOB.
HUTOI'O 180 8 43 — 129




4.2 Conep:xanue pa3iejoB JUCHUNIMHBI

BBenenue.

Pa3znes 1. AiaMTUBHBIE TEXHOJOTMH OCHOBHbIE MOHSATHUSA U ONIPe/AeSieHUs .

1.1. Hcropus pa3BuTusl aJJIMTUBHBIX TexHonoruil. Kiaccuukamuss MeTomoB H
TEXHOJIOTHI aJAUTUBHOTO Mpou3BoaAcTBa. O0JIaCTH MPUMEHEHUs aJINTUBHBIX TEXHOJIOTHUS AJIs
HAaHOUHKCHEPUH.

1.2.  OcHOBHblE TpPHUHIMIIBI M YCTPOMCTBA AJJAUTUBHOIO OOOpPYIOBAaHUS IS
Pa3IMYHBIX TEXHOJOTUNA. MaTepuabl A aTATUBHBIX POIECCOB.

Pasznea 2. [IpoekTupoBaHue U31eJIMi 1Sl peaju3aluy aJIMTHUBHBIX POLECCOB

2.1.  OcHOBBI TPOECKTHPOBAHUS W3JAENUN A peanusauuu mporecca 3D-mewaru:
TpeOOBaHUS, OrpaHUuYEHUS U BO3MOXKHOCTU. COBpEeMEHHBbIE CHCTEMbl aBTOMATHU3HPOBAHHOTO
MPOCKTUPOBAHUS JJIs IOCTPOCHHUS U ONITUMHU3AIUN T€OMETPUU U3ICTH.

2.2. llogxoasl K MOJCIUPOBAHUIO MEXAHUYECKUX CBOMCTB H3JIEIUNA, MOJYUYEHHBIX C
WCIIOJIb30BAaHUEM AIIUTUBHBIX MPOIIECCOB.

Pasgen 3. Oco0eHHOCTHM BBIOOPA MATEPHAJNIOB [UISl PeaJU3aAUNHM  AJJUTHBHBIX
NMpoueccoB

3.3. OcnoBuble Mmatepuanbl. [lonxonsl Kk (YHKIMOHATU3ALMKU MAaTEPUATIOB IS
3a/1aHus TPEOYEMBIX CBOMCTB.

3.4. Marepuaisl s peaqu3aliy MOPoIIKOBbIX MeToA0B 3D-neyatu. Marepuansl ass
peanu3aluy  TOJMMEPU3AIMOHHBIX MeTooB  3D-mewatu. Matepuansl  uisi  peanu3anuu
9KCTPY3UOHHBIX MeTO10B 3D-nieuatu. OcOOEHHOCTH U 00JIaCTH MPUMEHEHUS.

Paznen 4. O6acTi npuMeHeHUs Q/INTUBHBIX MPOLECCOB

4.1.  IIpou3BOACTBO M3ENUI C UCMOJIB30BAHUEM AJIMTUBHBIX TeXHOIOTUH. [Tporeccs
MOJTyYEHUSI KOMITO3UIIMOHHBIX M (PYHKIIMOHAIBHBIX H3ICIUN C MCIOJIb30BaHUEM aJIUTHBHBIX
TEXHOJIOTHH.

4.2. Tlpou3BOACTBO W3AENUH Ui MEOUIHMHBI, (apMalleBTUKH W XHUMHUYECKOH
MIPOMBILUIEHHOCTH € UCIIOJIb30BAHUEM AJITUTUBHBIX MPOLECCOB.



5. COOTBETCTBHE COAEPKXAHUSA TPEBOBAHUSAM K PE3YJIbBTATAM OCBOEHUA JUCHUIIJINHBI

— N (9p] <
5 5 5 5
Ne Pa3gen nuciuIninHabl ¢ ¢ ¢ ¢
[«2] 8 [«2)] [«2]
[a] [a] [a]
W =W W W
3HAaTh:
1 METOJIbI W TEXHOJOTMH aJJINTUBHOTO TIPOU3BOACTBA JUIsi OOBEKTOB HAHOWHXKEHEPHUH, WX MPEHMYIIECTBA, + + +
HEJIOCTATKH U 00JIACTH NPUMECHEHUS;
5 MOAXOAbl K MOCTPOCHUIO TEOMETPUH OOBEKTOB C HCIOJb30BAaHUEM COBPEMEHHBIX CHUCTEM aBTOMATHU3HPOBAHHOIO + +
MPOEKTUPOBAHUS
3 | MeToJIbl MATEeMaTHYECKOTO MOACITUPOBAHUS IS TPOILIECCOB AITATHBHOTO ITPOU3BOJICTRA. + +
YMmerThb:
4 OCYIIECTBJISITh BBIOOP TEXHOJIOTHMH aJJINTUBHOTO TPOU3BOJACTBA B 3aBUCUMOCTH OT OO0JacTe NpUMEHEHUS + + +
KOHEYHOI'O M3JICIIH;
5 pa3pabarbiBaTh T€OMETPHUI0 KOHEYHOTO M3JICTHS C MCIIOH30BAaHHEM COBPEMEHHBIX CHCTEM aBTOMATH3UPOBAHHOTO + +
MIPOEKTUPOBAHUSI;
6 omnpenensaTe TpeOyeMble TEXHOJIOTMYECKHME TapaMeTpbl MPOBEICHHUS IMpollecca IMeYaTh B 3aBUCUMOCTH OT + + +
BBIOPAHHOW TEXHOJIOTHI aJTATUBHOTO MTPOM3BOJICTBA
Baagern:
7 | HaBbIKaMu pa0bOTHI HAa aJYIUTUBHOM 000pYyI0BaHUE + + +
8 METOJIaMU pa3pabOTKU T€OMETPUU H3IENUN C UCHOJIH30BAHUEM COBPEMEHHBIX CHCTEMBbl aBTOMATH3MPOBAHHOTO + +
MIPOCKTUPOBAHUS
17 | Koa n nanmenosanue INK Koa n HaumeHoBaHue nHAUKaTOpPa nocTmkenus K
[IK-2. CnocobeH mNpoOBOAUTH TEOPETUUECKHE U
AHAIMTUYECKHE MCCIENOBAHUS CTPYKTYPHl U Ny
N H PYKTYP [IK-2.1 3HaeT OCHOBBI MPOIECCOB M TEXHOJIOTHI MOTyYEHUS
CBOUCTB (DYHKITMOHAJIBHBIX M KOMITO3UIIMOHHBIX
19 (YHKIIMOHATIBHBIX M  KOMIIO3UIIMOHHBIX HAHOOOBEKTOB W | + + +
HaHOMAaTepHaJIOB, OCYIIECTBIATh HW3MEPEHUS U
HaHOCTPYKTYPUPOBAHHBIX MAaTE€pPUAJIOB.
KOHTPOJIb MapaMeTpoOB TMPOIECCOB TMpPHU  HX
MOJIYYEHHH.
[IK-2. CnocobGen mnpoBomuth Teopermdeckue u | [IK-2.3  Bmameer  HaBblkaMu — aHalu3a  pe3yJIbTaToOB
21 | aHAIUTUYECKUE UCCIEIOBAaHUS CTPYKTYphl U | QaHAIMTUYECKUX W TEOPETUYECKUX HCCIETOBAHHMA B 00IacTH + +

CBOMWCTB (bYHKHI/IOHaIII)HI)IX W KOMIIO3MIIMOHHBIX | MAaTCPHAJIOB HAHOMHKCHCPUH.
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HAaHOMATEPHAJIOB, OCYIIECTBIATh HM3MEPCHHS U
KOHTPOJIb [apaMeTpoB TMPOLECCOB IMpPH  HX
MOJIYYCHUH.
IK-3. Criocoben ucnonbs3oBath | [IK-3.1 3HaeT ocHOBHBIE MeTOABI OOPAOOTKM MAHHBIX IS
nH(pOpMaLIMOHHbIE TEXHOJIOTHH, METOJIbl | aHaJM3a Pe3yNbTaTOB  HCCIEAOBAaHUN MpU  MOIYYCHHUH
MaTEeMaTHYECKOTO MOJETUPOBaHUs U 00paboTKH | QYHKIMOHAIBHBIX U KOMIIO3UIIMOHHBIX HAHOMATEPUAJIOB.
22 | JaHHBIX ISl MCCIENIOBaHUS, MPOTHO3UPOBAHUSA, + +
pacueToB CTPYKTYpPBI, CBOHCTB U TIPOIECCOB
MIOJTYYCHUS (G YHKITMOHATBHBIX u
KOMITO3UIIMOHHBIX HAHOMATEePHAJIOB
IK-3. Cnocoben ucnons3zoBath | [IK-3.2 —  Vmeer wucnonp3oBaTh  HMH(DOpPMAIIMOHHBIC
nH()OPMAIMOHHBIC TEXHOJIOTHH, METOJIbI | TEXHOJIOTUU  JUISl  WCCIICIOBAaHWS W IPOTHO3HPOBAHHS
MaTEMaTHYeCKOr0 MOJEIUPOBaHUS U 00pabOTKU | CTPYKTYpbl UM CBOWCTB B 00JacTM  MaTepuasoB
TAHHBIX JUISl WCCIICJOBaHUsS, TPOTHO3WPOBAHUS, | HAHOMH)KCHEPHH + +
pacueToB CTPYKTYpPbI, CBOHCTB U TPOIIECCOB
MOJTyYCHUS (G YHKITMOHATBHBIX u
KOMITO3UITMOHHBIX HAHOMATEPHAJIOB
T1K-3. Crocoben nucmoab3osars | 11K-3.3 Bianeer HaBBIKAMHU MaTEMaTHYECKOTO
nH(pOpMaIMOHHBIE TEXHOJIOTHH, METOJbl | MOACUPOBAHUSA JUIsI pacdyeTa OCHOBHBIX MapaMeTpoB H
MaTEeMaTHYeCKOro MOJEIUpPOBaHUS U 00pabOTKM | MacHITaOMPOBaHUS IMPOLIECCOB MOJNYyUYEHUS (PYHKIIMOHAIbHBIX
23 | JaHHBIX JUISI MCCIENIOBaHUs, MPOTHO3WPOBAHUSA, | U KOMITO3UITMOHHBIX HaHOOOBEKTOB u + +

pacueToB CTPYKTYpbI, CBOHCTB U TPOIECCOB
MIOJIy4EHUs (bYHKIHOHATIBHBIX U
KOMITO3UIIMOHHBIX HAHOMATEPHAJIOB

HAHOCTPYKTYPUPOBAHHBIX MaTEPUATIOB U U3JICIIHI U3 HUX
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUS

6.1 IlpakTHYeckue 3aHATHS
IIpuMepHbIe TeMbl NPAKTHYECKHUX 3aHATHI M0 TUCLUILINHE.
IIpenycMoTpeHbl NPAKTHYECKHE 3AHATHS 00y4aK0IIerocs
MarucTpaTypsl B odbeme 43 akaj. 4.

No ngizii;f;l TeMbl TPaKTUYECKUX 3aHATHI Yackel
1 11 BBenenne B agauTHUBHBIE TEXHOJOTHMH:  O3HAKOMJIEHHE C 1
000py/IOBaHHEM M OCHOBAMH PaOOTHI
21 [IpoexktupoBanue mzaenuit jis 3D-nedatu: ucnosbzoBanue CAD- 2
cucteM (mocTpoeHre 6a30BbIX MOEIICH)
29 Co3ganne W ontumusanust 3D-Moneneill g Ie€4yaTU: OCHOBEI 2
T€OMETPUUYECKOT0 MPOCKTUPOBAHUS
5 23 Br16op texHonoruu 3D-meyatu B 3aBUCHMOCTH OT THUIIA WU3JCIHUS H 1
Marepuaia
24 Padora ¢ CAD/CAE-cucremamu 11 IIOATOTOBKYA MOJIENIEN K IT€UYaTH 4
' (mpoBepka Ha OMIMOKH, ONTUMH3AIIHS)
25 MonenupoBaHue MEXaHHMYECKUX CBOWCTB W3JCNIUN, IMOTYYEHHBIX 4
MeToaoM 3D-nieyaTu (MPOYHOCTh, U3BHOCOCTOMKOCTH)
31 OneHka CBOWMCTB MaTepHAIOB ISl AJIMTUBHOTO IPOU3BOICTBA! 1
MTOJIMMEPBI, METAJIJIbI, KOMITO3UTBI
39 [Tonbop u HacTpoiika 000pYyHOBaHUS Ul Pa3iIMYHbIX TUHOB 3D- 2
3 neyaT (3KCTPY3Hsl, JJa3epHasl evaTh, CTEPEOTUTOrpadus)
[IpuMeHeHne TEXHOJOTHH  AIUTUBHOTO  TPOU3BOACTBA  JUIS
3.3 CO3/1aHUA OMOMEIUIIMHCKUX U3JeNUui (TMeyaTHble CTPYKTYpHI IS 2
MEIWIIMHBI, (JapMaIleBTHKH)
Hactpoiika u wucnonb3oBaHue OOOpYIOBaHUS Ui pealu3aluu
4.1 MPOIIECCOB TOJYUYECHHS TOJMMEPHBIX HU3JIETUN C HCIOJIb30BAHHEM 2
TEXHOJIOTUH IKCTPY3UH U MOJIUMEPH3AIUU
42 3KCH€pI/IMeHTaJ'II)HBI€V HccneﬂPBaimsI npoueccmav MOTyYEHUS 6
MIOJIMMEPHBIX M3/ICTUI ¢ HACTPONKOM M ONTUMH3AIUEN MapaMeTpoB
4 43 TecTupoBaHue U OIIEHKA KadyecTBa M3JEINH, TOJyYEHHBIX METOJIOM 9
' 3D-neyaru: u3MepeHrue TOYHOCTH ¥ TE€OMETPUHI
44 AHanu3 1edeKTOB W OIIMOOK Ie€YaTH: METOMbl JIMarHOCTHKUA U 4
ONTUMU3ALMH MpoLecca
45 Pa3paboTka u3genusi ¢ UCHOIB30BAaHUEM QJIUTUBHBIX TEXHOJIOTHIMA 10
(oT KoHIIENIMHU O PUHATBHOIO MPOTOTHUIIA)

6.2 JlaGopaTopHble 3aHATHSA
JlabopaTopHble  3aHATHS 1O JUCHUIUIMHE «A0Oumuenvle mexnonozuu) He
PETyCMOTPEHBI.
7. CAMOCTOSATEJIBHASA PABOTA

VY4eOHON mMporpamMMoil IUCHUUIUIMHBL «A0OumueHnvle mexnoaozuu) TPEayCMOTpeHa
caMmocTosiTeNlbHas pabora crymeHTa B 00béMme 129 akan. dwacoB. CamocrosTenbHas paboTa
MPOBOJUTCS C IIEIbI0 YIIyOJIeHus 3HaHUH 1O JUCLUUIUIMHE U IPEeyCMaTPUBAET:

- perysipHyto npopaboTKy NMPOWJEHHOTO Ha JIEKUUSAX U NMPAKTHUECKUX 3aHATHIX
yueOHOro MaTepuana;

- MOATOTOBKY K KOHTPOJIbHBIM paboTam;




— BHITIOTHEHUE  PAcYETHO-TpaUYecKuX padoT COIVIACHO WHAMBUAYAIBHOMY
3a/IaHuIo;

- 03HAKOMIJICHHE U MPOPA0OTKY PEKOMEHOBAHHOM JINTEPATYPHI;

— HOJI'OTOBKY K C/laue 3ayeTa u J1JabopaTopHOro MPaKTHKYMa 10 Kypcy.

[TmaHupoBaHKe BPEMEHHM Ha CaMOCTOSTEIBHYIO padOTy, HEOOXOIUMOIO Ha H3Y4YCHHUE
JTUCIUIUIMHBI, CTYJACHTaM JIydllle BCEro OCYIIECTBISATh HA BECh TEPUOA  HM3ydYCHUS,
npeaycMaTpuBas MPH 3TOM PETyISIpHOE IMOBTOPEHUE INPOWJICHHOTO MaTepuana. Marepua,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHIX, HEOOXOAMMO pETyJSpPHO JOIMOJHATH CBEICHUSMHU U3
JUTEPAaTypHBIX HCTOYHHUKOB, TIPEJCTABICHHBIX B pabodeid mnporpamme. [Ipm pabore ¢
YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCS COCTABJISITh KPAaTKHM KOHCIEKT MaTepuana, ¢
00s13aTeIbHBIM (UKCHUPOBaHUEM OHMOIHOrpadUueCKUX JaHHBIX HCTOYHHKA.

8. IPUMEPBI OLIEHOYHbIX CPEJCTB JJ151 KOHTPO.1S1 OCBOEHMUSI
JUCHUIINHBI

(PA3JIEJI BBITIOJIHEH B ABTOPCKOM PEJIAKIIVIN)

CoBOKymHast OIEHKa [0 JUCUUIUIMHE CKJIaJbIBAaeTCd U3 OLCHOK 32 BBINOJIHEHUE
KOHTPOJIBHOH paboThl (MakcuMaibHas oreHka 20 0ayuioB), MOMCKOBO-aHATHTHYECKON PabOTHI
(MakcuMabHast orieHka 20 6aIoB) M pacyeTHO-aHATUTHYECKON paboThl (MaKCHMaJIbHAS OI[CHKA
20 6amtoB) W UTOrOBOro KOHTpousisi B (hopme mauddepenunpoBanHoro 3adéra (MakCHMaibHas
orieHka 40 6amioB).

8.1 IIpuMepHasi TeMATHKA HHANBHIYAJIbHOI MOMCKOBO-aHAJIUTHYECKOH PadoThI
WNupuBuayanbHas paboTa HampaBlieHa Ha yrITyOJICHHE M paclIUPSHUE 3HAHUN B 00JIACTH
AJJIMTUBHBIX TIPOIECCOB.
IIpuMepsI TeM I HHAMBHAYAJIbHOH MOMCKOBO-aHAJIMTHYECKO padoThI

1. COBpeMeHHBIG MCTOAbl aJAUTHBHOT'O IPOU3BOACTBA: CpaBHI/ITGHBHBIf/'I aHaJIu3 "
BBIOOD TEXHOJIOTUH U1l KOHKPETHBIX IPUMEHEHUI

2. Pa3BuTne MarepuasioB [Jid aiIUTUBHBIX TEXHOJIOTUI: TEHICHIUHU U NIEPCIIEKTUBBI

3. DKOJIOTHYECKHE aCTEeKThI aJINTUBHBIX TEXHOJIOTUI: BO3MOKHOCTH U BBI30BbI

4, I/IHTel"paHI/ISI A IUTUBHBIX TEXHOJIOTHH B MMPOMBIINIJICHHOC ITPONU3BOACTBO: BbI3OBbBI
U TIEPCTIEKTUBBI

5. A)II[I/ITI/IBHBIG TEXHOJIOTHU B MCIUIIUHE: OT IIPOTC3NUPOBAHHUA OO 6I/IOHpI/IHTI/IHFa

6. [Tpobnembl U pemieHust B cdepe CTaHAApTH3ALMM U CepTUPUKALMM H3JENUH,
MOJIYYCHHBIX C IMIOMOIIBIO AU TUBHBIX TEXHOJIOTHH

7. Ponb anMTHBHBIX TEXHOJOTHH B NMPOTOTUIIUPOBAHMUM M YCKOPEHHMHU IIpoliecca
pa3paboOTKU MPOJYKTOB

8. Bynymiee agauTUBHBIX TEXHOJIOTHMH: OT MacCOBOTO IPOM3BOJACTBA JI0 HOBBIX

PEBOJIIOUMOHHBIX HpI/IMeHeHI/Iﬁ
8.2 IlpumepHasi TeMaTHKA PACYETHO-AHATUTHYECKOH PadoThI
PacuerHo-ananuTuueckass paboTa HampaBiieHa Ha pa3pabOTKy TEXHOJOTMM IOIy4eHHUs
KOMITO3UIIMOHHBIX MaTepHajioB M U3JENUil Ha MX OCHOBE C HCIOJb30BAaHMEM IPOLECCOB
aJJIMTUBHOTO IIPOU3BOACTBA.
[Tpumep 3aaHKs Ha BHINOJIHEHNE PACUETHO-aHATUTUYECKON pabOThI

1. [IpoBecTn aHaM3 CyHMIECTBYIOLIErO HHUKJIA MPOWU3BOACTBA AETaled MallUH Ha
OCHOBE TpaduTa C UCIIOJIIb30BAHUEM METO/1a TOPSIUYEro MPecCOBaHUS

2. BBISIBUTH TEXHOJIOTMYECKHE MPOLIECCHl, I KOTOPBIX BO3MOKHA WHTErpanus
aJIUTUBHBIX IPOLIECCOB

3. O60cHOBaTH BHIOOP TEXHOJIOTHH aJINTUBHOTO MPON3BOJICTBA U MaTEPHAIIOB

4, Pazpaborates uudpoByr0o Momenb C HCHOIB30BAaHUEM COBPEMEHHBIX CHCTEM
ABTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHHUS, IPOBECTU aHAIIN3 U ONTUMHU3ALUIO TEOMETPUU

5. [IpoBecTH TEXHUKO-dKOHOMHYECKOe 000CHOBaHMS A(P(EKTUBHOCTH WHTETPAIMU

TEXHOJIOTHI aJIMTUBHOTO MPOU3BOJICTBA B PACCMATPUBAEMbI TEXHOJIOTMYECKUM MPOLIEeCC.
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@OH/I OLEHOYHBIX CPEICTB IPHUBEIECH B BHJAE OTACIBHOIO JOKYMEHTA, SIBIIIOIIETOCS
HEOTHEMJIEMOI YaCThi0 OCHOBHOW 00pa30BaTeIbHON POTrPaMMBI.
8.3 [IpuMep 3a1aHusl 1JI51 BBINOJIHEHHUSI PACYETHO-AHAJIUTHYECKOI padoThI
JUis TeKyIiero KOHTpOJIA NpeaycMoTpeHa | KoHTposbHas paboTta. MakcuManbHas
oneHka cocrasisaeT 20 0ayuIoB.
I[Ipumepbl BONMPOCOB K KOHTPOJbHOW padore. MakcuMmajbHasi oneHka — 20 0ajioB.
KonrpoJsbHas padora cogep:xut 2 Bonpoca, no 10 6a/10B 3a Bonpoc.

Bapuanr 1

Bomnpoc 1: KakoBbsl OCHOBHBIE MPUHIUIIBI PabOThl PA3IUYHBIX METOJIOB aJAUTUBHOIO
npousBojicTBa (FDM, SLA, SLS), u B Kakux Ciay4asX KaXIblii U3 HUX MOXKET ObITh HauOolee
s dexTrBeH U MONYYEeHUsS U3JENUNA C 33JaHHBIMM MEXaHHMYEeCKUMU U (PYHKIMOHAIbHBIMU
cBoiictBamu? [lpoananu3upyiTe NpEeUMYIECTBA W OrPAHMYEHUS] KaXKJIOrO METOJIa C TOYKH
3peHUs TEXHOJIOTUYECKOT0 MPoliecca, MaTepHalioB U o0yacTell IpUMEHEHUS!.

Bomnpoc 2: Kakue coBpeMeHHbIE TOJIX0bl K BEIOOPY M (DYHKIIMOHAIN3ALUN MaTepUaIOB
JUIsL aJJIMTUBHBIX TEXHOJOTUH SBISAIOTCA HauOoJiee MepcrneKTUBHBIMU? PaccMmoTpute MeToibl
MOIUGUKALMY MaTepUajoB, TAKUX KaK MOJKMMEpbI, METAUIbl U KOMIIO3UTHl, U UX BIMSHHE Ha
XapaKTEpUCTUKU KOHEYHBIX HW3JEIMM, IOJIyYEHHBIX C MCIOJIb30BAaHUEM  AJJUTHUBHOIO
IPOM3BOJICTBA.
Bapuanr 2

Bompoc 1: OObBscHHTE poOJF MaTEMaTHYECKOTO MOJICIMPOBAHUS B  IPOIEecce
a/UITMTUBHOTO TPOM3BOJCTBAa. Kak pa3iauvHbIe METOJBl MOJCIUPOBAHUS (HAIPUMEp, KOHECYHBIC
AJIEMEHTBI, TOMOJIOTHYECKAsl ONTUMH3ALMSA) MPUMEHSIOTCS ISl YIYUYIICHUs] KauecTBa MevyaTH U
ONTHUMM3ALMK TEXHOJIOrnYeckux napamerpoB? [IpuBeaure npuMepbl IPUMEHEHUS STUX METOJIOB
B peaJbHBIX MPOU3BOJICTBEHHBIX 3a/1auax, TAKUX KaK pa3pabOTKa CIOKHBIX TEOMETPUN U aHAIU3
MEXaHUYECKHUX CBOMCTB U3ACIIUHU.

Bonpoc 2: Kakue BbI30BBI M BO3MOXXHOCTH CYLIECTBYIOT IPU MHTErpaluy aJJUTHUBHBIX
TEXHOJIOTMII B TpaJUIMOHHBIE MPOM3BOACTBEHHbIE mpouecchl? I[lpoananusupyiiTe BIMsSHUE
aJIUTUBHOTO  IIPOM3BOACTBA HA  IIPOMU3BOACTBCHHBIE  LIETNIOYKHM, BKJIKOYas  BOIPOCHI
aBTOMAaTHU3alluy, COKPAIEHUsS BPEMEHH Ha IPOU3BOJACTBO, & TaK)K€ U3MEHEHMS B YIIPABICHUU
Ka4ecTBOM U KOHTpoJje npoaykuuu. Kak 3To Bo3nelicTByeT Ha OM3HEC-MOJAEIH B Pa3IMYHBIX
OTpacJIIX IPOMBIIUIEHHOCTH?

8.4 Bonpocsl 1J1s1 HTOrOBOT0 KOHTPOJIsI 0CBOEHHS THCIUILTUHEI (3 ceMecTp — 3a4éT ¢
OLIEHKO)
buner anms 3auéra ¢ OIEHKOW BKJIFOYAET KOHTPOJIBHBIE BOMPOCHI MO BCEM pasjeliamMm
paboueii mporpaMMBbl TUCIUTUTMHBI U COAEPKUT 3 BOIIpOCa.
1 Bompoc — 10 6amios, Borpoc 2 — 15 6annos, Borpoc 3 — 15 6aos.
MaxkcruManbHOE KOJTMUYECTBO 0aIoB 3a 3a4€T ¢ olleHKoi — 40 Ganos.

8.4.1 IlpuMepbl KOHTPOJIBHBIX BOIIPOCOB /1JIs HTOTOBOI'0 KOHTPOJISl 0CBOCHMS AU CHMILIUHBI
(3 cemecTp — 3a4€T C OLIEHKOI)
buner ans 3auéra ¢ OLIEHKOM BKJIIOYAET KOHTPOJBHBIE BOIMPOCHI MO BCEM pasjesiamMm
paboueii mporpaMMbl TUCHUIUIMHBI U COAEPKUT 3 BOIIPOCa.
1 Bompoc — 10 6annos, Bonpoc 2 — 15 6amioB, Bonpoc 3 — 15 6anios.

1. Oxapaxrepu3yiite npuHIuIbl padbotsl Mmeroga FDM (Fused Deposition Modeling)
B aJUTATHBHOM TPOM3BOICTBE. Kakne THITBI MaTepraaoB UCTIOIB3YIOTCS U KaKue MPEeuMyIIecTBa
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Y OTpaHWYECHUS JaHHOTO MeTo/a?

2. UYro Takoe SLA (Stereolithography) m kak 3TOT MeTon orinuuaercs or FDM?
Onumute oco6eHHOCTH SLA ¥ ero OCHOBHBIC TPUMEHEHHUS B IPOMBIIIIJIEHHOCTH.
3. [Mpoananusupyiite merox SLS (Selective Laser Sintering). KakoBbl oCHOBHBIE

MPUHITUIIEI €r0 pabOThI, HCTIOJIb3yeMble MaTepHabl U OIPAHUYCHUS 10 CPABHEHUIO C JAPYTHMH
METOaMH a/ITUTUBHOTO MPOU3BOICTBA?

4, OnuimuTe Tpolece AKCTPY3WH B aIAMTUBHOM Tpou3BojacTBe. Kakwe QakTopsl
BIIUSIOT HA KAYECTBO U3JCIIUM, TOTYy4aeMbIX METOJAOM SKCTPY3Un?

5. PaccMoTpuTe OCHOBHBIE TEXHOJOTHYECKUE ATAIlbl B aITATUBHOM MPOU3BOJICTBE C
MCIIOJIb30BAaHUEM JIa3€pHOM TeXHONIOoruu. Kak 3TOT METO/1 UCMOIb3YyEeTCsl B METaJuIoneyaTu?

6. OnuimuTe TEXHOJOTHI0 TpsAMOM MetamionpoToturnupoBanus (DMLS) u ee
00JacTl IPUMEHEHMUS.

7. Kak texnonoruss FDM BnusieT Ha TOYHOCTh U T€OMETPUI0 KOHEUHBIX HU3JEIUi?
Kak MOXHO MUHUMHU3HUPOBATH OIMUOKH, BO3HUKAIOIIUE TPU TIedaTH?

8. Cpasuute Metosbl FDM u SLA 1o TOYHOCTH Te4aTu, CKOPOCTHU U CTOMMOCTH. B
KaKUX CIIy4asiX KaXK/Ibli METOJI UMEET MpeuMyIiecTBa’?

9. Kakue ocHOBHBIE MpOOJEMBbl BO3HUKAIOT IPH HCIOJIb30BAHUH aAJIATHBHBIX
TEXHOJIOTH JIJIs1 IeYaTH MHOTOKOMITOHEHTHBIX m3nenuii? Kak mx MOXHO peruTh?

10. B uyem 3akiroyaercs OCOOEHHOCTh TEXHOJIOTUM OJKCTPY3UH IUIACTUKA B
aJIMNTUBHBIX TexHoJorusax? Kakue npuMeHeHnst OHa HaXOJIUT B Pa3IUYHBIX OTPACIAX?

11. Kaxk BpIOMparoTcs MaTepHalibl Uil QJJIMTUBHOTO TPOU3BOCTBA B 3aBUCHMOCTH OT
cnenuduky TexHonoruu nevdaru? [IpuBeaure npuMepsl.

12. [Ipoananu3upyiite IPUMEHUMOCTh TEXHOJIOrMK SLS i nevatu MeTaminyecKux
u3nenuid. Kakue orpaHu4eHus ¥ MpeuMyIIecTBa CYIIECTBYIOT JIJIsi STOro MeToia?

13. Oxapakrepu3yiiTe ucnoib3oBaHue TexHoyiorun SLA B o0macTu MEAMIIMHCKHUX
npuwioxeHui. [louemy 3TOT METO/ MOMYJISIPEH B CTOMATOJIOTUU U XUPYPTUU?

14, Kakue npenmyniectBa npe1ocTaBisieT aJJUTUBHOE POU3BOJICTBO IO CPABHEHUIO
C TPAIUIIMOHHBIMHA METOIaMH TIPH TIEYATH CIIOXKHBIX H OpraHUIeCKuX (hopm?

15. Kakne 0COOEHHOCTH HMMEET TEXHOJIOTHS aJTATUBHOIO IIPOM3BOJACTBA IPHU
CO3JaHMHU U3JIEIUH ISl a9pOKOCMUYECKON oTpaciu?

16. Onumure poib aIAUTUBHBIX TEXHOJOTUH B MPOU3BOJCTBE TMOKUX 3JIEMEHTOB.
Kakue MeToanky u MaTeprasibl TPUMEHSIOTCS IJIsl TeYaTH THOKHUX U JIACTUYHBIX 00HEKTOB?

17. PaccmorpuTe ponb nazepHOM pe3KM W JIa3€pHOM TMeyaTH B aJAMTHBHBIX
TexHoyorusx. Kak oHM UCTIONB3YIOTCS /17151 TPOU3BOICTBA JIETANEH C BBICOKOW TOYHOCTHIO?

18. Kak u3MeHsroTCs XapaKTepUCTHKU MaTepualia B 3aBHCHUMOCTH OT BBIOpaHHOTO
METO/1a aTUTUBHOTO Mpoun3BojicTBa? [IpuBenuTe mpumepsl.

19. Kakue mpoOiieMbl BO3HUKAIOT MPHU TMEYaTH KPYIMHBIX 00BEKTOB MeTroaoMmM SLS?
Kak oHu Moryt ObITh pelieHbl?

20. OxapakTepu3yiiTe MeTOAbl TOCTOOPAOOTKU W3AETHH, MOTYYEHHBIX METOAO0M
aJTATUBHOTO TTPOU3BOJICTBA, M X BIUSHUE Ha KOHEUHBIE CBOMCTRA.

21. Kak Brnuser BIOOp TEXHOJIOTHU Ha CTOMMOCTh U CPOKH mpou3BojacTBa? OneHure
pa3IMYHbBIE METOJIBI C TOYKU 3PEHUSI KX 3aTPATHOCTH.

22. [Ipoananu3upyiiTe TEXHOJIOTMYECKHE OCOOCHHOCTH TeYaTh MEeTaNTnYeCKUX
n3nenuit merogoM FDM u SLS. Kakue o61acTit mpOMBIIIIIEHHOCTH UCTIOIB3YIOT 3TH METOBI?

23. PaccmoTrpuTe ponb aJUTUBHBIX TEXHOJOTHI B MPOM3BOJICTBE KaTaIU3aTOPOB U
JIPYTUX CTCIMATM3UPOBAHHBIX MaTEPHATIOB.

24. Kakue orpaHuyeHus CymecTBYIOT TIpH TMe4YaTH OOBEKTOB C  BBICOKOM
F€OMETPUYECKOM CIOKHOCTHhIO? Kakue MeTo bl MO3BOJISIOT UX MPEOI0IETH?

25. Onummure, Kak aJJIUTUBHBIE TEXHOJOTMH MOTYT OBITh HCIOJIB30BAHBI IS
MIPOU3BOICTBA IITAMIIOB B (JOPM, TPAAUIIMOHHO U3TOTOBIISIEMBIX METOJIOM JIUTHSI.

26.  Kakyio ponp urparoT aJIUTHBHBIE TEXHOJOTMH B cdepe aBTOMOOMIIBLHOM
npoMbIiuieHHOCTH? Kakne KOMITOHEHTHI Yalle BCEro MPOM3BOIATCS C HCMOJb30BaHueM 3D-
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neyatu?

27. Kakue 0COOEHHOCTH CYIIECTBYET MNpH BbIOOpe TexHomoruu 3D-medatn s
MaccoBOTr'0 IIPOU3BO/ICTBA B MAILIMHOCTPOEHUU?

28.  Ilpoananmu3upyiite, Kak aJJIUTUBHOE NPOHM3BOJICTBO MEHSET MOIXOABI K
IPOEKTUPOBAHUIO U3JeNuil. YTO M3MEHMIIOCh B MOJICIMPOBAaHUM JeTanel A neyatu?

29. Kakue ¢akropsl cieayeT y4YHTHIBaTH INPH BBIOOpEe Mexay MerogoM SLS wu
MetooM SLA 11 medaTu CiI0KHBIX T€OMETpUid?

30. Kakue wu3MEHEHUS B TPOCKTUPOBAHMH M NPOM3BOJACTBEHHBIX IPOLECCAX
IPOM30LIIN C BHEJPEHUEM a1 TUTUBHBIX TEXHOJOTHH B IPOU3BOJICTBO?

31. Kak BbeIOOp MaTepuana BIUSET HAa MEXaHUYECKHE CBOWCTBA W3JICIIHIA,

HOJYYEHHBIX METOJIOM aJJUTHBHOIO Ipou3BojacTBa? OLEHHUTE BIMSHHE TakuX (aKkTOpOB, Kak
IIPOYHOCTB, )KECTKOCTh U TEPMOCTOMKOCTb.

32.  Kak u3MeHA0TCA XapaKTepUCTUKY MaTepUaJIOB IPU HCIOJIb30BAaHUM PA3IMUYHBIX
METO/IOB aJIMTUBHOTO Mpou3BojicTBa (Hanpumep, FDM, SLA, SLS)? Ilpueaute npumeps! asis
IIOJIMMEPOB U METAJLIOB.

33.  Paccmorpure MeToApl (YHKUMOHAIM3AIMKM MATEPUAIOB B  aJJAUTHUBHBIX
texHosorusx. Kak noGaBieHue pa3iMyHbIX HANOJIHMUTENEH WM 100aBOK M3MEHsET CBOICTBa
KOHEYHBIX U3JIEIHI?

34.  Ilpoananuzupyiite BIMSHUE aJTATUBHBIX TEXHOJIOIUN HA BO3MOXKHOCTHU CO3JaHMS
MHOT'OCJIOMHBIX KOHCTPYKIMM C pa3IMYHbIMU CBOMCTBaMM MarepuanoB. Kak 3To Biamuser Ha
(GYHKIIMOHATBHOCTD U3ICIHI?

35.  Kakwue ¢axTopsl HEOOXOAMMO YUUTHIBAThH MPH BHIOOPE MOTUMEPHBIX MaTEpPHAIOB
JUIsL  aJIUTUBHOrO mnpous3BoacTBa? Kakue HEZOCTaTKM M INPEMMYIIECTBA CYIIECTBYIOT Y
HOMYJISIPHBIX MaTepuaios, Takux kak PLA u ABS?

36.  Kak cBoiicTBa MarepHaioB, TaKMX KaK MOJMAMUIBI U METAJUIbl, U3MEHSIOTCS B
npouecce 3D-neyatn? Kak 3To cka3bIBaeTCsl HAa MPOYHOCTH, JIOJITOBEUHOCTH M TEPMOCTOMKOCTHU
U3aennii?

37.  PaccmoTpuTe TEpCHEKTHBBI TPUMEHEHHS HK30THUECKHMX MAaTepHAOB B
aJIUTUBHBIX TexHoslorusax. Hampumep, ucnoib3oBaHue OHOpas3araeMblXx MaTepHalioB MU
HAHOKOMITO3UTOB. KakoBbI X MpenMyIecTBa U OrpaHuYeHUs?

38.  Kakue WHHOBalMOHHBIE MOJXOAbl K MOAM(DUKALMU CBONCTB IOJHMMEPHBIX H
METAJTIMYECKUX MaTepUajoB HCIIOJB3YIOTCS B aJIUTHUBHBIX TEXHOJOTHAX AJS YAYUYIICHHUS HX
MEXAHUUYECKUX U TEPMUUECKUX XapaKTEPUCTUK?

39. Kakme mnpoOieMbl BO3HHKAIOT MpH BeIOOpe Marepuana it 3D-mewatn B
a’pokocMuueckoi orpaciau? Kak BbIOMparoTCs MaTepuaibl ¢ y4eToM TpeOOBaHUN K MPOYHOCTH
u Becy?

40. Kak anauTuUBHBIE TEXHOJOTMM BIUSIOT Ha UCIOJb30BaHUE MAaTEpUANoOB B
MUKpo3JeKTpoHuke? Kakue HOBble OIXO/bl K CO3/IaHHI0 KOMIIOHEHTOB TOSBIISIOTCS B CBSI3H C
3TUM?

41.  Kak ompenensiercss ONTUMAaNbHBIM MaTepuain Jjs aJAJuTUBHOTO NPOMU3BOJICTBA B
3aBHCUMOCTH OT KOHKPETHBIX TpeOOBaHMN (IPOYHOCTh, XMMHUYECKas CTOMKOCTb, THOKOCTh U
np.)? llpuBenure npumepsl.

42.  Tlpoananu3upyiiTe UCIOJIb30BAHNE KOMITIO3UTHBIX MAaTEpPHAJIOB Ul aJIUTHBHOTIO
npousBojcTBa. Kakue X oCOOEHHOCTM W NMpEeuMyLIecTBa MPU CO3JIaHUU MPOYHBIX M JIETKUX
U3 Jenuin?

43.  Kak agauTHBHBIE TEXHOJOTHMH MOTYT OBITh HCIOJB30BAHBI IUISI MPOW3BOJCTBA
IPOAYKTOB U3 OMONOrMyeckux marepuanoB? Paccmorpure npumepsl B OMOMETUIIMHCKHX
MPUIIOKEHUSX.

44, Paccmotpute ucnonb3oBanne 3D-neyatu A co3iaHus OOBEKTOB ¢ QYHKIUSIMH,
W3MEHSIOMMMHUCS B 3aBHCHMOCTH OT BHEITHEH Cpeapl, HAMpuUMep, ISl CO3JaHUS «YMHBIX)
MaTepHayoB.

45, Kak  ¢yHKnMoOHanmu3ammsi MarepuaigoB, HCIOIB3YEMBIX B aJJUTHBHBIX
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TEXHOJIOTHSX, MOXET YIy4YIIUTh HX OHKCILIyaTallMOHHbIE XapaKTEPUCTHUKH, TaKHe Kak
M3HOCOCTOMKOCTD UJIM TEPMOCTOMKOCTH?

46. B deM 3akiIO4alOTCS TMPEUMYLIECTBA HCIOJIB30BAHUSA MeETa-MaTepHalioB B
aJIUTUBHOM Ipou3BojcTBe? Kak HX IpUMEHEHHE pacHIMpseT BO3MOXHOCTH CO3JaHUS
MHHOBAIMOHHBIX KOHCTPYKIIMI?

47.  Kak moabuparoTcsi Marepuasibl JUIsl aJJUTHBHOTO IMPOU3BOJICTBA B Pa3IUYHBIX
orpacisax? [IpuBeaure mpuMepsl MaTEpPHAIIOB Il MEIUIIUHBI, AaBUAITUH, aBTOMOOUIIECTPOCHHUSI.

48.  OueHuTe poJIb DSKOJOTUYECKH YHCTBIX U OHOpa3jaraeMblXx MaTEpHUaioB B
QITUTHBHOM TPOM3BOJCTBE. Kakue MepCreKTHBBI Il WX MCIOJIB30BaHUS CYIIECTBYIOT B
Ooynymem?

49.  Kak wucmnonp30BaHME HAHOYACTUI[ B Martepuayiax uisi 3D-meyatm BiusieTr Ha

MEXAHUYECKUE U TEPMHUYECKHE XapaKTEpUCTUKU H3Aenuil? Paccmorpure 3T0 Ha mpuMepe
METAJUIOB U MOJUMEPOB.

50. Kakme mpemmymiecTBa M HEIOCTaTKHM €CTh y NPUMEHEHHUS DPacledyaThIBAEMbIX
MaTepHaIoB, KOTOPbIE MOTYT U3MEHATh CBOM XapaKTEPUCTHKH B ITPOLECCE IKCILTyaTaluu?

51.  Kak apauTuBHBIE TEXHOJIOTMU IO3BOJISIOT CO3/1aBaTh CTPYKTYPBI C NEPEMEHHOMN
IUIOTHOCTBIO MaTepuainia? [IpuBenure npumepsl 1 00CyIUTe MPEUMYIIECTBA.

52.  Ilpoananu3upyiiTe HCIOIB30BAaHHE MAaTEPUANOB C MaMAThi0 (HOPMBI B
aJTUTUBHBIX TeXHoJorusax. Kakue npenmyiiectBa 3T0 MOXKET JaTh [IPHU MPOU3BOACTBE CIIOKHBIX
KOHCTPYKLUN?

53. Kak MeTonpl (yHKIMOHAIM3AIUUA MAaTEPHUATIOB BIIMSIOT HAa MPOU3BOJICTBCHHBIC
MPOIIECCHI U KAYECTBO TIOMYyYaEMBIX M3CIIUN B IPOMBIIUICHHOCTH?
54.  Paccmorpute BIusHME BBIOOpa MaTepuansa Ha CPOK CHYXObl U3JENHIA,

MOJIYYEHHBIX C MCIOJIB30BAHUEM QITUTHBHBIX TEXHOIOTUN. Kak 3TO y4uTHIBaeTCS B pa3IMUHBIX
oTpacisax?

55.  Kak coBpemeHHBIE MeTOJbI (YHKIMOHATM3AIMKA MAaTEPUATIOB MOTYT IOMOYbL B
peLeHnH TPpoOIeMbl MOBBILIEHUS SKOJOTMUYHOCTH 3D-neyatn?

56. Kak BbIOOp MaTepuasia BIHMAET Ha CTOMMOCTH IIpoIecca aJJUTHBHOTO
npousBocTBa? [Ipoananusupyiite, kakue GakTopbl MOBBILIAIOT HEHY U3AEITHM.

57.  Kakue TeHIEeHIUU B UCMOJIb30BAaHUU HOBBIX MaTepuanoB misg 3D-nmedatu moryt
U3MEHHUTh Oyaylue npousBozcTBa? PaccMOTpuTe 3TO ¢ TOUKM 3pEHMS HAyUHBIX MCCIIEI0BaHUN
Y TIPOMBIIIUICHHBIX pa3paboToK.

58.  Kak ucnonb3oBaHue MHOTOCJIOMHBIX MaTepHajoB BIUSAET HA CBOMCTBO KOHEUHBIX
n3zienuit? OLeHuTe 3TOT MOAXO0/]] C TOUKHU 3PEHUSI IPOYHOCTU U (PYHKIIMOHAIBHOCTH.
59. Kakme xpurepun BbIOOpa MaTepHuaja SBISIOTCS  ONPEACISAIOIIMMHU  IIPH

MIPOU3BOJICTBE W3JEIHNA JUISI BBICOKOTEXHOJIOTMYHBIX OTpaciield (HampuMep, aBHAIMH WA
MEIUIINHBI)?

60. Kakme orpanuyeHus B 00JacTH MaTepualioB H TexHonorud 3D-medarn
CYIIECTBYIOT JUISl CO3aHUS CIIOKHBIX, MHOTO(YHKIIMOHATBHBIX W3/ISITHIA?
61. Kakuwe MeTonbl MaTeMaTHYECKOTO MOJICIMPOBAHUS HCIONB3YIOTCS Ui pacyera

MEXAHUUYECKUX XapPAKTEPUCTUK H3JEJIHM, MOJYYEHHBIX METOJIOM aJJUTHBHOIO MPOU3BOJCTBA?
Kak 5Tm MeToapl mOMOraroT ONTHMHM3UPOBATh IapaMeTpbl I€Y4aTH M IOBBICUTH TOYHOCTH
U3 Jenuin?

62.  IlpoaHanmu3upyiiTe pONb TOMOJOTHMYECKOW ONTUMH3AIMH B  aJIUTUBHBIX
TexHosorusx. Kak 3ToT mporecc BiMseT Ha NPOEKTUpPOBaHHE Oojiee JIETKMX M IMPOYHBIX
KOHCTPYKIUI?

63.  PaccmoTpuTe MeETOJBl ONTUMH3AIMKM TEOMETPUM H3ACIHS Uil aJJUTUBHOTO
npon3BoACcTBAa. Kak maremaTH4eckoe MOJEIMPOBAHME IOMOTaeT B CHW)XXKEHUM MacChl U
yAy4IIeHUH (PYHKIIMOHAIBHOCTH JIeTasei?

64. Kak MaremarMdyeckoe MOJCIMPOBAHWE TIOMOTaeT B  IPOTHO3HPOBAHUH
MEXAHUUYECKUX CBOMCTB M3JENUH, MOJYYEHHBIX C HUCIOJB30BAHUEM aJJUTHUBHBIX TEXHOJOTUM?
Kakue pacuersl HEOOX0IUMO YUUTHIBATh IPU IPOESKTUPOBAHUU?
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65. Oxapakrepu3ylTe poJib YUCIECHHBIX METONOB B aJAWTHBHBIX TEXHOJOTHAX IJIS
aHaJM3a MPOYHOCTH U Ae(HOPMUPYEMOCTH MEUYATHBIX U3IEIINH.

66.  Kak meroab! aHanu3a koHeuHbIX 3eMeHTOB (FEA) ucnonb3yrorcs ans pacuera
TEPMUYECKUX U MEXAHMYECKUX HArpy30K Ha J€Tajad, U3TOTOBJIEHHBIE C ITOMOIUBIO aJJUTHUBHBIX
TEXHOJIOTH1?

67. Paccmorpute  moaxoasl K MaTeMaTHMYeCKOMY  MOJEJIHMPOBAHUIO IS
nporHo3upoBaHus kadectBa 3D-mewarn. Kakme woxpenu Haumbosiee 3¢(deKkTuBHbl i
IpeJICKa3aHusl TOYHOCTH U3AEIuil?

68.  Kakue orpaHun4eHus CylecTBYIOT B METOAAX MATEMaTUYECKOIO MOJEIUPOBAHMS
JUISL aJJUTUBHBIX TeXHOJOrui? Kakue maru MOXKHO NPEAUPUHATH JUIS YJIYULIEHHUs] 3TUX
moeen?

69. Kak ucnonp3yercss onTHMHU3AIUS MapaMeTpoB mnevyatd B 3D-medatu ¢ ydyeTom
MaTeMaTHYeCKOro Moaenuposanua? [IpuBenure npuMepsl, KOrAa 3TO 3HAYUTEIBHO YIy4YLIMIIO
Ka4eCTBO U3JICIIUN.

70.  Kak meroapl MalIMHHOIO 00Y4€HUsI MOTYT OBbITh MCIIOJIb30BaHbI JUIsl OBBIILICHHS
3 PEKTUBHOCTH MPOLECCOB aJAUTUBHOTO IMpou3BojacTBa? Kakue mpakTHyeckue MpUMepbl
MO3KHO IPUBECTHU?

71. [Ipoananmsupyiite, Kak MCIOJIb30BAHUE TONOJOTMYECKOM ONTUMHU3ALMUHU BIIUSAET
Ha DJKOHOMHUKY IIpOM3BOJACTBA B QJJUTUBHBIX TeXHONOrWsAX. Kakue »KOHOMHUYECKHE
IPEUMYIIECTBA MOKHO MOJIYYUTH?

72.  Kak pa3nuuHble METOAbl MaTeMaTHYECKOr0 MOJICJIMPOBAaHUS IOMOTAlT B
IIPOCKTUPOBAHUM U3JENINN C 3aJaHHBIMA MEXaHUYECKHMM CBOMCTBAMH, TAKUMH KaK IPOYHOCTh
U KECTKOCTh?

73. Kak Monmenu ¢ HCHOIB30BaHMEM KOHEYHBIX JJIEMEHTOB IOMOTAOT H30eKaTh
neGeKTOB U OIIMOOK MpH aAIUTUBHOM Npou3BozcTBe? Kakue MeToabl KOPPEKTUPOBKU OIMIMOOK
HCIOJIb3YIOTCSl HA OCHOBE MOJEIMPOBAHUS?

74.  OueHurte BIUSHUE METOJIOB MAaT€MaTHYECKOTO MOJEITUPOBAHUS HAa COKpAIlleHUE
BpPEMEHU pa3pabOTKH U3ETUI IPH aIIMTHBHOM IPOU3BOICTBE.

75.  Kak MaremaTHueckoe MOJECIUPOBAHHE MOMOTaeT B IMPOEKTUPOBAHUM W3JEIHIA,
MOJIy4Ya€MBIX 4Yepe3 MHOTOKpaTHYI NepepaboTKy MaTepHalioB, U Kakue OCOOEHHOCTH 3TOTrO
npoiecca?

76 PaCCMOTpI/ITe, KaKk MCETOABI MATCMATHYCCKOro MOACIUPOBAHUA U CUMYJISALNUA

MOTYT OBITb TPHUMEHEHBI [UIsl TPEACKAa3aHUs M aHajdu3a pachpeleieHus TeMIepaTypbl B
MPpOLECCe aJTUTUBHOTO MPOU3BOJCTBA.

77. OxapakTepu3yiTe HCIONIb30BAHUE KOMIIBIOTEPHBIX aJTOPUTMOB JUJIsl pacyera u
MPOCKTUPOBAHUS CTPYKTYPHBIX 3JIEMEHTOB U3JIETUN, TPOU3BOAUMBIX C TTOMOIIBIO aJIUTUBHBIX
TEXHOJIOTHUH.

78. Kakue moaxoapl HUCMONB3YIOTCA Uil MPOTHO3UPOBAHMSI  TEPMUUYECKHUX
nedopMauii B aJJIUTUBHBIX TEXHOJIOTUSAX, M KaK OHU IOMOTAIOT B YJIYUYIIEHUH KauecTBa
W3JICIIH?

79.  Kak wucnonp30BaHME MaTeMaTHYECKOI0 MOJICJIMPOBAHUS MO3BOJISIET COKPATUThH
KOJIMYECTBO J1e()eKTOB B IIpoliecce aAguTHBHOro mnpousBojactsa? [lpuBeaute mnpumepsl u3
IIPAKTHKU.

80. [Ipoananmsupyiite, Kakhue METOJbl ONTUMHU3AIMHU NapameTpoB 3D-nedatn mMoryt

OBITh UCITOJIb30BaHbI JJI YIIYYIICHUSA CKOPOCTHU U TOYHOCTHU IMPOU3BOACTBA.

8.5 CTpykTypa M npuMep OM/1eTOB 1A 3a4€Ta ¢ OLeHKOH
3a4éT ¢ OIEHKOW MO JUCIUIUIMHE TPOBOIUTCS B 3 CEMECTPE U BKJIIOYAET KOHTPOJIbHBIE
3a/laHus 10 BCEM pasjenam pabodell mporpamMmbl IUCHUIUIMHBL. buner s 3a4éra ¢ OleHKOU
COCTOMT M3 3 BOIPOCOB, OTHOCSTIMXCS K YKa3aHHBIM pa3JIeiiaM.
[Tpumep Ouneta /1 3a4€Ta C OLEHKOM:
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«Ymeeporcoaro 3as. Munucmepcmeo nayku u evicuiezo oopazosanun P@

Kageopoii» Poccuiicknii XMMHKO-TEXHOJIOTHYECKHIT YHUBEPCHTET
3as. kach. XOU umenu JI.A. MenaeieeBa
(AOIDAHOCTS, HAMMEHOBARHE KadeApL) Kagenpa xumuyeckoro u ¢papManeBTH4eCKOro
H.B. Menbirytuna HHKMHUPUHTA
(Mommacs) (1. O. Pavmms) 28.04.02 HanonnkeHepus
« » 20 T Marucrepckas nporpamma — « DyHKIMOHAJIbHbIE H

KOMIIO3MIIMOHHbIE HAHOMATEPUAJIbI, H3/1eJTUsT U3 HHUX»
Jncnunianaa «KAJIUTHBHbIE TEXHOJIOTHHY

Buier Ne 1

1. Oxapaxkrepu3yiite npuHImnbl padotsl Mmeroga FDM (Fused Deposition Modeling) B
aJJIMTUBHOM Mpou3BojcTBe. Kakue TUIbI MaTepralioB UCHOIb3YIOTCS M KaKue MPEeuMYIIecTBa
Y OTPaHUYEHUS TaHHOTO MeTo1a?

2. Kak BbIOOp Marepualia BIMSET HA MEXaHHMYECKHE CBOICTBA W3/EHi, MOTyuYEeHHBIX
METOJIOM aJIMTHUBHOTO TMpou3BojcTBa? OIleHUTe BIUSHUE TaKuX (DAaKTOPOB, KaK MPOYHOCTb,
KECTKOCTb U TEPMOCTOHKOCTb.

3. Kakme MerToapl MaTeMaTW4ecKoro MOJEIMPOBAHUS HCIOJIB3YIOTCS IS pacdera
MEXaHUYECKUX XapaKTEePUCTUK H3ACNUH, MOTYyYEHHBIX METOJOM aJJUTHBHOIO MPOU3BOACTBA?
Kak 3T MeToapl MOMOTraroT ONTHMHU3HPOBATH MapaMeTphl TEYaTH M IMOBBICUTH TOYHOCTH
U3aennii?

9. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUITJINHbBI

9.1 Pexomenayemas Jureparypa
A. OcHoBHas1 JUTEpaTypa

1. Menbmyruna H.B., Mumuna 10.B., Ansec C.B. NTHHOBallMOHHBIE TEXHOJIOTHH U
obopymoBanue dapmaneBTHIeCKOro npousBozacTea. — T.1. — M.: U3garensctBo BUHOM, 2012—
328 c.

2. Menbmyruna H.B., Mumuna FO.B., Ansec C.B., I'opauenko M.T'., I'ycesa E.B.,
Tposukuan A.FO. VHHOBalNMOHHBIE TEXHOJOTMH U 00OpyIOBaHUE (apMaleBTUIECKOTO
npousBojcTBa. — T.2. — M.: U3narensctBo BMHOM, 2013 — 480 c.

b. lonosHuTebHAs JUTEpaTypa
1. Mumuna FO.B., Mensmyruna H.B. Texnomorum u oOopynoBaHue amis
IIPOM3BOJICTBA TBEPJIBIX JeKapcTBeHHbIX (popm (Hacte 1): yueOHoe nocodue. — M.: PXTVY uwm.
J.N. Menneneena, 2010. — 148 c.
2. Mumuna 1O.B., Mensmyruna H.B. Texnomoruu wu oOGopynoBaHue st
IPOM3BOJICTBA TBEP/ABIX JIeKapcTBEHHBIX (opM (HYacTth 2): yueOHoe mocobue. — M.: PXTVY um.
.. Menneneesa, 2010. — 152 c.

3. Ansec C.B., Menbmytuna H.B. IIpomsblnuieHHOE NPOU3BOACTBO MSTKHX
JeKapcTBeHHbIX popm: yueOHoe nocodue. — M.: PXTY um. JI.1. Menneneesa, 2011. — 220 c.
4, I'yceBa E.B., Menbmytuna H.B. Cuctembl mOATOTOBKM BO3QyXa M BOABI Ha

dapmaneBTUUECKUX MpeanpusaTusx: ydeOnoe mocodbue. — M.: PXTY um. JI.. Menzeneesa,
2015. - 116 c.

5. l'opnuenko M.I'., Menbirytuna H.B. KonTposs kauecTBa Ha papmaneBTHUECKUX
OpEINpUsATHIX, aHAIUTHYECKoe oOopyaoBaHue: ydeOHoe mocobume. — M.: PXTY wum. J.U.
Menneneena, 2011. — 92 c.

6. I'ycea E.B., Tposnkun A.}O., Menpmyruna H.B. Opranumzanus uymcThIX
nomeneHuil. [lpuMenenne n30ITOpHBIX TEXHOJIOTHi: yuebHoe nmocobue. — M.: PXTY um. J[.U.
Menneneena, 2015. — 56 c.
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9.2 PekoMeHayeMble HCTOYHUKH HAYYHO-TeXHUYeCKOH HH(popMauu
— Paznatouynblil MIUTIOCTPATUBHBIN MAaTepUAIT K JICKIIHSIM.
- [Ipe3eHTanuu K JEKLIUAM.
— MeTtoaudeckie peKOMEHIAIUY TI0 BBITIOTHEHUIO IPAKTHYECKHUX padoT.

HaydHo-TexHHYECKHE KypHAIbI:

— Kypnan «Csepxkpurnueckue Pmounsi: Teopust u Ilpakrtuka», ISSN — 1992-
8130;

- XKypuan «The Journal of Supercritical Fluids», ISSN — 0896-8446;

- Kypnan «®du3nka u TeXHUKa BBICOKUX naBiieHnin», ISSN — 0868-5924;

- XKypuan «High Pressure Phase Behaviour of Multicomponent Fluid Mixturesy,
ISBN — 978-0-444-88627-9;

- XKypuan «High Pressure Liquids and Solutions», ISBN — 978-0-444-81946-8;

- XKypuan «Computer Aided Chemical Engineering», ISSN — 1570-7946;

- Kypnan «Computers and Chemical Engineering» ISSN — 0098-1354;

- XKypuan «Drying Technology», ISSN — 1532-2300;

Pecypcel nH(pOpMaIMOHHO-TEIEKOMMYHUKALIMOHHOW ceTH MIHTepHeT:
- Pecypcet ELSEVIER: www.sciencedirect.com.

9.3 CpencrBa obecnedyeHUs1 OCBOECHHSI AUCHUTIIIHHBI
Jis  peanmzaruu  pabodeld mporpamMmbl  IMOATOTOBIEHBI  CIEAYIONIUE CPEICTBA
o0ecreye st OCBOEHUS JUCLIUITINHEI:

- KOMITBIOTEPHBIC TPE3CHTAIMHA HHTEPAKTHUBHBIX JICKIIAH;
— KOHCIICKTHI JIeKIui B hopmare *.pdf;

— 0aHK BapHaHTOB KOHTPOJBHBIX padot — 20,

— OaHK BapuaHTOB JabopaTopHbIX padot — 20;

— 0aHK OWJIETOB JUIsI WTOIOBOTO KOHTPOJS OCBOEHHUS IUCHMIUIMHBI (3a4€T C
oneHkoM) — 20;

— NPEJyCTAaHOBJIEHHOE  JIMIIEH3MOHHOE  NporpaMMHoe  oOecrieueHue B
kommsroTepHOM kiacce (Windows, Microsoft Office).

IIpu uCTONB30BaHUM HIEKTPOHHOIO OOYYEHHMsS M JUCTAHLMOHHBIX OOPa30BaTENbHBIX
TEXHOJIOTUH 3aHATHUS TOJHOCTHIO WM YaCTUYHO IPOBOMAATCS B pexume oHnaiH. Ilpum sTom
NEPBbIA MyHKT CIMCKA JOTIOJHACTCS WINA 3aMEHsIeTCs Ha:

- noctyn k rpynnoBeiM yatam (EMOC), k BeOuHapam (webinar.ru, zoom.us),
OHJIaliH-KOH(epeHIuHu B SKype, 3JIeKTpOHHAs [oYTa.

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Wi, UCTTOJIb3YEMBIX B
OBPA3OBATEJIBHOM INPOLECCE

WNudopmannoHuyro HOJIEPIKKY U3y4eHUs JUCLIUTUTMHBI OCYIIECTBIISIET
Nudopmanmonno-oudmmoreunsrii nentp (MBL)) PXTY wum. J[.M. MennaeneeBa, KOTOpBIH
oOecrieynBaeT OOY4YalOUIMXCS OCHOBHOM y4eOHOH, y4eOHO-MEeTOAMYEeCKOH U  Hay4yHOH
JUTEPaTypoid, HEOOXOMUMOMN /ISl OpraHU3aluyd 00pa30BaTEIFHOTO MpoIecca 1O JAUCIUTUINHE.
O6umit 06em MHOTOOTpacieBoro ponna MBI na 01.01.2025 coctaBnsier 1 563 142 Hks3.

®onp UBL[ pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
JaUTEpaTypoil B (hopMe MeYaTHBIX U JIEKTPOHHBIX M3JAHUH, a TaKXKe BKIIOYAeT o(UIIMaIbHbIE,
CIpaBOYHO-OMOIMOrpaduueckue, cCrneuuaIu3upoOBaHHbIE OTEYECTBEHHbIE U 3apyOeKHbIE
nepuonuyeckue W MHPopMmauuoHHele u3ganui.  WBL[  oOecmeumBaer  gmoctym K
npodecCHOHATHHBIM 0a3aM TaHHBIX, HHPOPMAIIMOHHBIM, CIIPAaBOYHBIM M TOMCKOBBIM CHCTEMaM.
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Kaxxnprit oOydarommiics odecredeH CBOOOTHBIM JIOCTYIIOM U3 JIF0O0H TOYKH, B KOTOPOI
UMeeTcsi JOCTyn K ceTh WHTepHeT M K AIeKTpoHHO-Oubmuoreynoil cucteme (DbBC)
VHuBepcUTeTa, KOTOpas COJNCPXKHUT pAa3IUYHble M3AAHUS 10 OCHOBHBIM HM3Y4aeMbIM
JUCHUTUTMHAM M C(pOPMHUPOBAHA TI0 COTJIACOBAHHUIO C MpaBooOIagaTe s iMi yueOHOH U yyeOHO-
METOJIUYECKON JIUTEPATyPHI.

Jnst  Oojmee TOJHOTO M ONEPAaTUBHOIO  CIPAaBOYHO-OMOMMorpaduyeckoro u
uH(opMmanmonHoro obciyxuBanus B MBI peanu3oBana TexHOIOTHsS DIIEKTPOHHON TOCTaBKH
JIOKYMEHTOB.

[TonHbli nepedeHb AIEKTPOHHBIX HH(GOPMAIMOHHBIX PECYpPCOB, HCIOIB3YEMBIX B
npoiiecce 00y4eHus, MPEICTaBICH B OCHOBHOM 00pa30BaTebHOI MporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI

B coorBercTBMM ¢ y4eOHBIM IUIAHOM 3aHATUS MO JUCIHUIUIMHE «AdOoumueHbvle
mexHo102uu) TPOBOAATCS B (OpMe MNPAKTHUECKUX 3aHATUH U CaMOCTOSITENbHOW palOThI
o0yyJaromierocs.

11.1 ObopynoBanue, HeoOX0aMMOe B 00pa30BaTEJILHOM IpoLecce

Ha xadenpe xumuyeckoro u (papmaneBTHUECKOr0 WHXMHUPHUHIA HMeeTcs ydyeOHas
ayIUTOPHS JUIsl TIPOBENICHUS JIEKIIMH BMECTHUMOCTbIO He MeHee 30 uenmoBek, o0opyaoBaHHas
3JIEKTPOHHBIMU cpeAcTBaMu JIEeMOHCTpaluu (xoMIIBIOTED co CpeAcTBaMu
3BYKOBOCIIPOU3BECHUS, TPOCKTOP, IKpaH) U Y4eOHOU MeOEbIO.

bubnuoreka, umeromas padoyre KOMIBIOTEPHbIE MECTa Ul CTYJIEHTOB, OCHAIEHHbIE
KOMITbIOTEPAMH C JIOCTYIIOM K 0a3aM JJaHHBIX U BBIXOA0M B MHTEepHeT.

JlabopaTopuu kadeapsl OCHAIICHbI COBPEMEHHBIM O00OpYyIOBaHMEM: J1abopaTopHas
yCTaHOBKa Juig Tpanynsuuu ¥ nokpeitua Hiittlin (Bosch, I'epmanust), naGopaTopHasi ycTaHOBKa
nceBI0OXKIKeHHOTO cios Mini-Glatt (I'epmanus), ycTaHoBKa pacnsuidTenbHON cymku Buchi
Mini-Spray Dryer (IllBeiinapust), usonsitop kommanuu SKAN AG (IlIseiinapusi), ycTraHOBKa
pactpuiuTenibHOM  cymiku - Niro  (Janus), nwodwmibHas cymmika CoolSafe  ([anus),
crepunu3yromuii - pepmenrep/ Ouopeakrop Biostat Sartorius (I'epmanmusi), yCTaHOBKH
COOCTBEHHOW KOHCTPYKIIMH JUISI TPOBEICHUS MPOIECCOB B CPEIe CBEPXKPUTHUECKUX (ITFOHUIOB,
TecTep Ul MpoBeldeHHs Tecta Ha pacTBopeHue Sotax AT7 (IlBeitnapusi), cnekTpooToMeTp
«Jkpocy  I19-5400 (Poccus), ontuueckuii mukpockornm — MicrosAustria  (Asctpusi),
Baroananuzatop Axis Asg500 (ITosbina), MHOrOyHKIIMOHATIBHOE YCTPOUCTBO H JP.

MartepuanbHo-TexHUUYeCKass 0a3a Kadeapbl XMMHYECKOTO M (apMaleBTUYECKOrOo
WH)XUHUPUHTA TIOCTOSHHO OOHOBIIIETCSI W SBJSIETCS  JIOCTaTOYHOW /sl MPOBEICHMS
HEOOXOUMBIX JTAOOPATOPHBIX 3aHSATHIM.

11.2 YyeOHo-HAT/I1/1HBIE TOCOOMS
[lo nucnumiuHe «A0Oumuenvie mexHoa02UU» JIOCTYIIHBl y4eOHbIE MaTepHallbl.
PeanuzoBaHbl KUK MO y4yeOHBIM pa3jiellaM B COOTBETCTBUU C MPOTPaMMOM JAMCLUIUIMHBI B
Buje mpe3eHTanui. JlocTymHBI KOMIUIEKCHI J1a0OpaTOpHBIX pabOT M TpeOOBAaHUSA K OTUYETaM,
BapHaHThl 3aJlaHUM, PYKOBOJCTBO IO paboTe ¢ 00OpyNOBaHUEM, DJIEKTPOHHBIN pa3gaTOUYHbII
MaTepual K paszienam Kypca.

11.3 KomnbioTepbl, HHPOPMALMOHHO-TEJIEKOMMYHHUKALIMOHHBIE CETH, ANINAPATHO-
NPOrpaMMHBbIE M ayIMOBU3YyaJIbHbIE CPEACTBA
Ha «kadenpe xumuueckoro u (apManeBTHUECKOTO HWHXMHUPUHTA HMMEETCs B
JIOCTATOYHOM KOJIMYECTBE EPCOHAIBHBIE KOMITBIOTEPHI, YKOMIIJIEKTOBAHHBIE IPOUTPHIBATEISIMU
CD u DVD, USB-nopramu, mHOpHHTEpaMH, MHOTO(YHKIIMOHAJIGHBIMH YCTPOWCTBAMH U
IPOrpPaMMHBIMH CPE/ICTBAMHU; MYJIbTUMEIUITHOE MPOEKLIHOHHOE 000pynOBaHUE; BeO-KaMephl;
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nupoBoit ¢oToanmnapat; KONUPOBAIbHBIE alapaThl; JOKaJlbHas CETh ¢ BbIX0A0M B MHTepHeT;
OecripoBOIHAs TOYKA JOCTYNA B JIOKAJIBHYIO CETh U ceTh MHTepHeT.

11.4 TleuaTHbIe U 3J1eKTPOHHBIE 00pa3oBaTe/ibHbIe H HHGOPMALIMOHHBIE pecypchl

s peanuzainuu JTUCIUILTAHBI «CeepxKpumuueckue mexHono2uu 6
npomviuiiennocmuy Ha Kapenpe XUMHUYECKOro U (papManeBTUYECKOTO WH)XMHUPUHTA
UCIOJB3YIOTCS MHGOPMAIMOHHO-METOAMYECKHE MaTepuasbl: yueOHbIe MOCOOUS; IIEKTPOHHbBIE
yueOHble TOCOOMS; IJEKTPOHHBIC MPE3EHTALUMU K pa3lienaM JIEKIIMOHHBIX KypcoB; y4deOHO-
MeTOouYecKe pa3paboTKu Kadep B 3JIEKTPOHHOM BH/JIE; BUICOYPOKHU K pa3jesiaM AUCIUILIUH.

O0becneueHHOCTh COBPEMEHHBIMU  y4eOHBIMH  TIOCOOHUSIMH, BBIIYILICHHBIMU
npernogaBaTteNsiMu - Kadeapbl XUMHUYECKOro U (papManeBTUYECKOrO0 WHXHHHPUHTA IS
MarucTpaHTOB, JIOBOJBHO BBICOKas. KO BceM Hay4HbIM H3JAaHHUSIM W Y4€OHBIM ITOCOOHSIM,
BeimymeHHpIM 4yepe3 PO PXTY um. .M. MenaeneeBa, umeercss A0CTyn dYepe3 (HOHIBI
uH(pOpMalMOHHO-OuOoTeuHoro  ¢ouma. Kpome  Toro, OONBIIMHCTBO  JUCHUIUIHH,
npernojaBaeMbIX Ha Kadelpe, HMEIOT pa3BEpPHYTYI HH(POPMAIMOHHO-O00pa30BaATEIbHYI0 U
UH(POPMALMOHHO-METOIMUECKYIO MOAIEPKKY, K pecypcam B ceTu VIHTepHeT.

11.5 IlepeyeHb JTULIEH3MOHHOIO MPOTPAMMHOI0 00ecne4YeHus

Cpok
HanmenoBanue
PexBusutsl 1orosopa Koanuectso OKOHYAHUS
Ne | mporpammHoro . N
HpojtyKTa OCTaBKHU JIULEH3UH EUCTBUS
P JIMIEH3UU
. KonTpaxt Ne 62-
Microsoft 64A/2013,
Windows 8.1 . '
1 : Microsoft Open License, 24 beccpouno
Professional
Get Genuine Howmep
nuuen3uu 62795478
Kontpakrt Ne 62-
. . 645A/2013
Micosoft Office . 2
2 Standard 2013 MicrosoftOpenLicense 24 beccpouno
Howmep
mmuensuu 47837477

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

HanmMeHnoBaHue DopMBI U METOABI
OCHOBHBIE TTOKA3aTEIN OLIEHKH
pa3aenoB KOHTPOJIA U OLICHKH
Paznen 1. AnmutuBHble | 3naem.  Metonel U TexHonoruu | OIlleHKa 3a IIOMCKOBO
TEXHOJIOTHH OCHOBHBIE | aJ7TUTUBHOTO MPOU3BOACTBA JUIST -aHAJIMTUYECKYIO
MOHSTHUS U ONPEEICHUS 00BEKTOB HaHOMHXEHEPUH, X paboty
MPEUMYIIECTBa, HEIOCTATKH U 00JIacTH
MIPUMEHEHUS. O1eHka Ha 3a4éTe ¢
Ymeem: OCYILIECTBIIATh BBIOOP OIICHKOH
TEXHOJIOTHH aJIMTUBHOTO

IIPOU3BOJACTBA B 3aBUCHUMOCTHU oT
obnacTeii  NMpPUMEHEHUs  KOHEYHOTO
U3Nenus;  ONpedensiTh  Tpedyemble

TEXHOJIOTHYECKHE napaMmeTpbl
MPOBEACHUSI  Tporecca TeYaTh B
3aBUCUMOCTH OT BBIOpAHHOM
TEXHOJIOTHI aIMTUBHOTO
MIPOM3BOJICTBA
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HaunmenoBaunue
pa3ziesioB

OCHOBHBIE TTOKA3aTEIN OLICHKH

DOpMBI U METOABI
KOHTPOJIS U OLIEHKHU

Bnaoeem: HaBplkamMu  pabOThI
aJUTMTUBHOM 000pyI0BaHHE.

Ha

Paznen 2. IlpoextupoBanue
W3JEeNUA I pealln3aluu
aJIMTUBHBIX IIPOLIECCOB

3naem: noaxoAbpl K  IOCTPOCHUIO
reOMeTPUH 00BEKTOB c
HCII0JIb30BAHUEM COBPEMEHHBIX CHUCTEM
aBTOMaTU3UPOBAHHOTO
IIPOEKTUPOBAHMSI; METO/IbI
MaTeMaTH4YeCKOTr0 MOJIEIUPOBAHUS IS
IIPOLIECCOB aJIUTUBHOTO
IIPOU3BOJICTBA.

Ymeem: pa3pabarblBaTh I'€OMETPUIO
KOHEYHOT0 U3ZEHs C UCIOJIb30BaHUEM
COBPEMEHHBIX CUCTEM
aBTOMaTU3UPOBAHHOTO
IIPOEKTUPOBAHUSI;
TpeOyemble TEXHOJIOTHYECKHE
napaMeTpel  MPOBEACHUs  Ipolecca
Ie4yaTy B 3aBUCHUMOCTU OT BbIOpaHHOMU
TEXHOJIOTHH aJIuTUBHOTO
IIPOU3BOJICTBA.

Bnaoeem:  meromamu  pa3paboTku
reOMETPHUH U3AEIHHA ¢ UCIOIb30BaHUEM
COBPEMEHHBIX CUCTEMBbI
aBTOMaTU3UPOBAHHOTO
IIPOEKTUPOBAHMSIL.

ONpPENEIATh

OreHka 3a pacueTHo-
AHATTUTHYECKYIO
paboty

Orenka Ha 3a4éTe ¢
OILICHKOH

Pasznen 3. OcobenHocTH
BbIOOpa  MarepuagoB  JAJs
peanuzamnuu aJINTUBHBIX
MIPOIIECCOB

3Haem: TOAXOIBI K  TOCTPOCHHIO
TeOMETPHH 00BEKTOB c
UCIOJIb30BAHUEM COBPEMEHHBIX CUCTEM
ABTOMATH3MPOBAHHOTO
MPOEKTUPOBAHHS.

Ymeem: OCYILIECTBIIATh BBIOOP
TEXHOJIOTHH aTMTUBHOTO
MPOU3BOJICTBA B  3aBHCHMOCTH  OT
obnacTeii  NMPUMEHEHUs  KOHEYHOTO
W3/eNus;, pa3padaThiBaTh T'E€OMETPUIO
KOHEYHOTO U3JEHs C MCIOIb30BaHUEM

COBPEMEHHBIX cHCTEM
aBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHHUS.

Bnaoeem: HaBblkamMu  paboThl  Ha

aJJIMTUBHOM 00OpYZOBaHME; METO/IaMU
pa3paboTKU TEeOMETPUU U3JEIHH C
HCIIOJIb30BaHUEM COBPEMEHHBIX
CHUCTEMBI ABTOMATU3UPOBAHHOTO
MIPOCKTUPOBAHUS.

OueHka 3a MOUCKOBO
-aHATUTHYECKYIO
paboty

OueHka 3a
KOHTPOJIBHYIO paboTy

Or1eHka Ha 3a4éte ¢
OIIEHKOU
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HaumenoBanune DOpMBI U METOABI
OCHOBHBIE TTOKA3aTEIIH OIIEHKH

pasziesnoB KOHTPOJISI ¥ OIICHKH
Pa3znen 4, ObGnactu | 3uaem:  wmerogpl u  TexHosoruu | OneHKa 3a pacyeTHO-
PUMEHCHHS QJIUTUBHBIX | QJIATUBHOTO  TIPOM3BOJCTBA  JIJIS AHATTUTHYECKYIO
IPOIIECCOB 00BEKTOB HaHOWH)KEHEPUH, uxX paboty
MPEUMYIIECTBa, HEJOCTATKU B 00JacTh
IIPUMEHEHUS]; METO]IbI Onenka 3a
MaTEeMaTHYECKOTO MOJICIIMPOBAHUS [UIS | KOHTPOJIBHYIO paboTy
IIponecCoB AJJUTUBHOI'O
MIPOU3BOJICTBA. Ornenka Ha 3a4éte ¢
Ymeem: OCYILIECTBIISATh BBIOOp OLIEHKOM
TEXHOJIOTHH aJTATUBHOTO

IIpOU3BOJACTBA B 3aBUCUMOCTHN oT
oOmacTeii  NMPUMEHEHUS  KOHEYHOTO
W3JIeNs;  OMpeAeNsiTh  Tpedyembie

TE€XHOJOTHYECKHE napameTpbl
MPOBEACHUSI  Mpolecca TMe4aTu B
3aBUCHUMOCTHU oT BBIOpAHHOM
TEXHOJIOTUA aJIUTUBHOTO
MIPOU3BOJICTBA.

Bnaoeem: nHaBplkamMum  pabOTBl  Ha
aJTMNTUBHOM 000pyJI0BaHHE.

13. OCOBEHHOCTH OPTAHU3ALINU OBPA30OBATEJIBHOI'O MTPOLUECCA AJIs1
HNHBAJINAOB 1 JINL C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOyyeHre WHBATUAOB W JIMIl C OrPAaHMYCHHBIMU BO3MOXXHOCTSIMH  37I0POBbBS
OCYIIECTBIISIETCSA B COOTBETCTBUH C:

- [TopsinkoM opraHu3alMid W OCYILECTBJICHHS OO0pa30BaTeIbHON AESITENTbHOCTU
1o 00pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO0 O0pa30BaHHMS — MporpaMMaM OakajaBpHara,
nporpaMMaM crenuanurera, nporpaMmMmaM maructpatypsl (IIpukaz MuHucTepcTBa HAayKd H
BhIcHIero oOpaszoBanus Poccuiickoit @enepanun ot 06.04.2021 No 245);

- [TonoxkeHneM O TOpSAKE OpraHU3alid M OCYIIECTBIEHUS 00pa3oBaTeIbHOU
JESATETLHOCTH TI0 00pa30BaTeNIbHBIM IpOrpaMMaM BBICHIETO OOpPa3OBaHHS — MPOTpaMMaM
OakamaBpuaTta, IporpaMMaM CHEIHaTUTeTa, MPOrpaMMaM MarucTparypsl ¢eaepaibHOro
TOCYJapCTBEHHOTO OIO/KETHOTO 00pa30BaTEebHOTO YUYPEKIEHUS BBICHIETO 00pa30BaHUs
«Poccuiicknii XMMUKO-TEXHOJOTHYEeCKU yHHUBepcuTeT umeHu .M. MenaeneeBa», TpUHATHIM
pemenueM Yuenoro coBeta PXTY um. JI.U. Menaeneesa ot 28.12.2022, mpotokon Ne 5;

- MeToauyeckuMi  peKOMEHAAIMSIMH [0  OpraHM3alli  00pa30BaTEIbHOTO
mpoiiecca s 00ydeHUs: MHBAJIUAOB W JIUI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI B
0o0pa3oBaTeNbHBIX OPraHM3alMSIX BBICHIETO O00pa3oBaHUs, B TOM YHCIE OCHAIIEHHOCTH
00pa3oBatenbHOro mpolecca (yTBEpKICHBI 3aMmecTuTesieM MuHucTpa oopa3oBaHust U Hayku PO
A.A. Kinumosbeim ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«A}II{I/ITI/IBHLIe TEXHOJOI'HN»

OCHOBHOI1 00pa30BaTeIbHON TPOrPaMMBI

10 HAIIPABJICHUIO TOATOTOBKHU
28.04.02 HanounxeHepust
MarucTepckas nmporpamma

«(DYHKI_II/IOHEIJ'IBHI)IC M KOMIIO3MIIUOHHBIC HAHOMATCpHUabl, U3CINA U3 HUX)

®opma 00yueHus: OUHast

Howmep
n3MeHeHus1/
JIOTIOTHEHUS

ConeprkaHue TOMOJTHCHHS/ M3MEHEHHS

OcHOBaHME BHECEHU
W3MEHEHUS/ NOIIOJTHEHUS

MIPOTOKOJI 3aceIaHusl Kadeapbl
Ne oT
«__» 20__r.

IIPOTOKOJI 3aceiaHusl Kadenapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHusl Kadeapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHusl Kadeapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHusl Kadeapbl
No oT
«__» 20__r.
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MuHHMCTEepPCTBO HAYKH M BbICcIIero oopasoBanus Poccuiickoii @enepanun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA IPOT'PAMMA JNCHUITVIMHBI

«/1eJ10BO HHOCTPAHHBIN A3BIK»

Hanpagaenue noaroroBku 28.04.02 Hanoun:xeHepusi

MaFHCTepCKaﬂ nmporpamma — «q)yHKlII/IOHaJII)HLIe H KOMIIO3UIIMOHHBIC
HaHOMAaTEpHaJabl, U3CJIUSA U3 HUX)

KBasnmpukanus «Marucrp»

Mocksa 2025



[Iporpamma cocrapieHa:
3aB. kKadeapoil HHOCTPAHHBIX SA3BIKOB, K.(PHIION.H, K.3.H., TorieHToM Ky3HeroBeim 1. A.,

[Tpodeccopom, a.m.H., k.X.H. Ky3nenosoii T.H.

[Tporpamma paccmMoTpeHa 1 0100peHa Ha 3aceaHuu Kadeapbl HHOCTPAHHBIX S3bIKOB
«30» nrons 2025 r., nporokos Ne 10.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma coctaBieHa B  COOTBeTCTBUM ¢  TpeboBanusimu  DenepaiabHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
o HanpapyieHuto nmoarotoBku 28.04.02 Hanounxncenepusa (®I'OC BO), HaKOIIEHHBIM OIBITOM
IpenoiaBaHusl TUCHUIUIMHBI Kadenpoit Munocmpannvix azvikoe PXTY um. JI.11. Menneneesa.
[Iporpamma paccunTana Ha U3y4yEHUE TUCLUILIMHBI B TEUEHHUE OJHOTO CEMECTPA.

JucuummuHa «/[e1060ii uHOCMPAHHBLI A3bIK» OTHOCUTCS K 00s3aTeIbHON YacTH OJIoKa
1 mucuurme yyebHoro miuaHa. [IporpaMma QuCHUIUIMHBI MpenrnoiaraeT, yTo o0ydarouiuecs
UMEIOT TEOPETHYECKYI0 U IPAKTHYECKYIO IOATOTOBKY B 00JAaCTM HMHOCTPAHHOTO S3bIKa M
HABbIKH, MPUOOPETEHHbIE B XOJE€ H3y4eHUs IUCHUILTUHBI «HOCTpaHHBIN S3BIK» YPOBEHb
OaxanaBpuara.

Heap aucuumiIuHbl — npuodpeTeHre oOydaromuMucs oOIel, KOMMYHUKATUBHON H
npoeCCHOHATBPHON KOMIIETEHIIMHA, YpPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax s3bIKOBOU
MOJTOTOBKMA TIO3BOJISIET HCIIOJIb30BaTh HMHOCTPAHHBIM S3BIK Kak B Npo¢ecCHOHaIbHOU
JeATEeTLHOCTH B cdepe NenoBoro oOIIeHUs, Tak W IS Ieledl caMooOpa3oBaHMs, a TaKxke
BBIMIOJHATh ~ pa3fUYHble  BUABI  NPOPECCHOHAIBbHO  OPUEHTUPOBAHHOTO IEpeBoJa B
MPOU3BOACTBEHHOM M HAYYHOU JIEATEIILHOCTH.

3agaum AUCHUILIHHBI:

— ¢opMupOBaHHE HaBBHIKOB MNPO(HECCHOHATBFHO-OPUEHTUPOBAHHOTO U JIETIOBOTO
OOLIEHUs] HAa MHOCTPAHHOM $I3bIKE B BMJIE€ NUCHbMEHHOW M YCTHOW peud IyTEeM CO3JaHUS Y
MarucTpoB MAcCCUBHOTO U aKTHBHOTO 3amaca JIGKCMKH, B TOM YHWCIE JIeJI0BOM, OOIIEHay4YHOH U
CHEMAJIbHOM TEpMUHOJIOTUH, HEOoOXoauMoW s padOThl HaJ THUIOBBIMHU TEKCTaMH,
03HAKOMJICHHUSI C TPAMMAaTHYECKUMHU CTPYKTYpPaMU, TUIIMYHBIMU JIJIs1 CTUJIS 1€JI0OBOM peuu;

— ¢opmupoBaHue 0a30BBIX HABHIKOB IE€pPEBOJa, HAa OCHOBE PEKOMEHIOBAaHHBIX B
nporpamMMe y4eOHUKOB M y4eOHBIX TTOCOOHH 10 MHOCTPAHHBIM SI3bIKaM Il XHMUYECKUX BY30B.

Hucuunnuna «/lenosoit unocmpannwlii a3uik» npenoaaercs B 1 cemectpe (ounas popma
oOyueHus1). KoHTposib ycreBaeMOCTH CTYAEHTOB BEIETCS IO MPHUHATON B YHHBEPCUTETE
PEUTUHIOBOM CUCTEME.

PabGouas mporpaMMa JOHMCHMIUIMHBI MOXET OBITh peajn3oBaHa C HPUMEHEHHEM
AJIEKTPOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOIMH M D3JIEKTPOHHOTO OOY4YeHMs TOJHOCTBIO HIIH
YaCTHYHO.

2. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS IUCHUIIJIMHBI

N3yuenne NUCUMIUIMHBI HAMPABICHO Ha MPUOOPETEHHE CIEAYIONNX KOMIETEeHUHHd M
HHAMKATOPOB UX JOCTUKEHUS .



YHnBepcaanble KOMIICTCHIMA U HTHAHUKATOPbI UX TOCTUKCHUS:

HaumenoBanue
KaTeropuu Kox n HaumeHoBanue Kox 1 HauMeHOBaHUE MHIMKATOPA AOCTHKEHHMS
(rpymimel) VK YK
YK
VK-41 3naer MeTOoObl M TEXHOJOTUU
YK-4. CnocoGen
KOMMYHHUKAllUM  JUId  aKaJeMHUYEeCKOro u
IPUMEHSTh .
npodeccrnoHaIbHOTO B3aMMOJICHCTBHS Ha
COBpPEMEHHBIE _
rOCyJapCTBEHHOM U HHOCTPAHHOM SI3bIKaX;
KOMMYHHUKATHBHBIE
VK-4.2 VYmeer mpencTaBIATh  Pe3yJbTATHI
TEXHOJIOTUM, B TOM . o
aKaJeMU4eCcKon u npogeccuoHaIbHON
KommyHukanuu | yucne Ha
NESITeIbHOCTH Ha PA3IUYHBIX MEpPONPHUATHSAX,
WHOCTPaHHOM(BIX ) .
BKJIFOYAsi MEXTyHapOHBIE;
sa3bIKe(ax), JUISL
VK-4.3 Brageer WHTETpaTUBHBIMU YMEHUSIMH,
aKaJeMU4eCcKOro u
HEOOXOAMMBIMU /Il HANMCAHUSA, NHCbMEHHOIO
poheccuoHaIBLHOTO
N NepeBo/ia U PEIaKTUPOBAHUS PA3JIMYHBIX TEKCTOB
B3aUMO/JIHCTBUSA . _
(pedepaToB, 0630poOB, cTaTEl M T. 1.);
YK-5.1 3Haer ACIEKTBI IIPOSIBJICHUS
MEXKYJIbTYPHBIX U JMHTBOKYJIBTYPHBIX
YK-5. CriocobeH | KOH(IUKTOB;
aHaJIM3UPOBATh u|YK-52  VYmeer  anekBaTHO  BBbICTpauBaTh
YYUTHIBATh CTpaTerui0  YCHEIIHOIO  B3aUMOJCHCTBUS  C
MexKyIbTypHOE
. pa3sHooOpa3ue KyJIbTyp | JIIOJbMHU PA3JIUYHOTO COLUAIBHOIO U KYJIBTYPHOTO
B3alMOJIeIiCTBHE :
B IIPOLIECCE | IPOUCXOXKICHNUS;
MEXKYJIBTYPHOTO YK-5.3 Brnaneer HaBBbIKAMU CO3JIaHMs
B3aUMOJICUCTBUSA HEJIMCKPUMHMHALIMOHHON MEXKKYJIBTYPHOU CpPEJIbI

B3aUMOJICHCTBHUS pu
npodecCHOHATBHBIX 33]1a4.

BBIINIOJTHCHHUH




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3namo:

— OCHOBHBIE  CIIOCOOBI ~ COYETAEMOCTH  JICKCHUECKHMX €OUHHMIl W  OCHOBHBIC
CJI0BOOOpa30BaTENIbHbBIE MOJIEIIH;

— PYCCKHE SKBHBAJICHTHI OCHOBHBIX CJIOB U BBIPXECHUN PO(PECCHOHANTBHON peun;

— OCHOBHBIE NPHEMbI U METOAbl peQepUpOBaHMUS W AHHOTHPOBAHUS JIUTEPATYphI IO
CIIELUAIIBHOCTH;

— IIACCHBHYIO M AaKTUBHYIO JIEKCUKY, B TOM YHCJIe OOLICHAayYyHYI0 M CIELUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO Il PA0OTHI HA/l TUTIOBBIMU TEKCTAMU;

— IpHUEMBbl pabOThl C OPUTHHAIILHOMN JINTEPATYPOH 10 CIIEHUAIBHOCTH.

Ymems:

— BECTH JCJIOBYIO IIEPENUCKY HAa U3Y4aEMOM SI3BIKE;

— paboTaTh C OPUTrMHAIBHOMN JIUTEPATYPOH 10 CIIELUATIBbHOCTH;

— paboTaTh CO CIOBapEM;

— BECTH  pEYEBYI0  JCATEIbHOCTh INPUMEHUTEIBHO K  cdepe  JenoBOH U
npodecCHOHATbHON KOMMYHUKALINU.

Braoemy:

— HUHOCTPaHHBIM $I3bIKOM Ha YpPOBHE JI€JIOBOIO U IpPO(ecCHOHAIBHOrO OOLIeHN,
HaBBIKAMH M YMEHHSAMHU pPEUYEBOM JIEATEIHHOCTH NPUMEHHTENBHO K cdepe nemoBod u
npodeccuoHaIbHON KOMMYHUKALMU, OCHOBAMH ITyOIMYHOMN peyun;

— (opmamu [1€710BOM NEPENUCKH, HABBIKAMU IOATOTOBKM TEKCTOBBIX JOKYMEHTOB B
YIPaBIEHYECKOU JESITEIBHOCTH;

— OCHOBHOM MHOS3BIYHOW TEPMUHOJIOTUEN CIELUATIBbHOCTH;

— OCHOBaMH pedeprpoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI [0 CHELUATILHOCTH.



3. OFbEM JUCHUILIVHBI U BUJIbl YYEBHOM PABOTHI

st ouHoii popMbl 00yUeHM s

By yuebHol paboThl

O0BbEM TUCHUTUIUHBI

3E Akan. 4. Actp. u.
OO01mast TpPyA0€MKOCTh TUCIUATLITMHBI 3,0 108,0 81,0
KonTakTHas padoTa — ay1MTOPHBIE 3aHITHS: 0,9 34,0 25,5
[Tpaktuueckue 3ausatus (I113) 0,9 34,0 25,5
CamocrosiTejibHas padoTa 1,6 56,0 42
KoHTakTHas camocTosTenbHas paboTa 0,0 0,0

1,6
CamocTosiTeTbHOE U3YUYCHHE PA3/IeNIOB JUCITUTLIHHBI 56,0 42
Buasbl koHTpOJIA:
JK3aMeH 0,5 18,0 13,5
KonTakTHas paboTa — mpoMeKyTOUHAsI aTTECTALIMS 05 0,2 0,15
[ToaroroBka K SK3aMeHY 17,8 13,35
By HTOroBOro KOHTPOJIS: JK3aMeH




4. COAEP) KAHUE JUCIUITJINHBI

4.1. Pa3nenbl IMCUMILIMHBI U BU/IbI 3aHATHI
Ounas popma o0yueHust

AxaneMm. Yacos

Ne JIaob. | Cam.
Pazgen nucuunmiinHbI Jlek- IIpak.
n/n Bcero pabo- | pado-
11071 3aH.
ThI Ta
1. |Pa3gea 1. 'paMmMaTH4YecKHe aceKThI 1eJJ0BOr0 00IEHHsI HA HHOCTPAHHOM SI3bIKeE. 24 - 12 - 12
1.1 ['pammaruveckue TpPYIHOCTH H3y4aeMoro s3blka: BupoBpeMeHHble (GOpPMBI Tjarojia B 9 - 2 - 3
NICHCTBUTEIILHOM 3aJ10Te. (B MMChbMEHHOM U YCTHOM peyuH B cdepe J1eI0BOro 00IICHHsI.)
1.2 |Ocobennoctu ynorpeOiaeHUs] CTpalaTeNbHOrO 3aJI0ra B YCTHOW peyd B CUTyalusix Ou3HEC 7 - 4 - 3
obmenusi. Madunutue. OOpa3zoBanue u ynorpedieHne MHQUHUTHBHBIX 000POTOB B JEJIOBOM
KOPPECIIOHICHIIHH.
1.3 |OcHOBHI neioBOM KoppecnoHaeHIuU. JlemoBoe muchbMo. TpeOoBaHUS K JIEIOBOMY THCHMY. 5 - 2 - 3
Crioco0bl pacroyioyKeHUs! TEKCTa B JISJIOBOM MHCHME.
1.4 [Ipaktuka ycTHOU peun no Teme «PeueBoil ITUKET AeT0BOro OOLIEHU» (3HAKOMCTBO, 7 - 4 - 3

Npe/cTaBiIeHNe, YCTAaHOBJIEHUE U NOJ/Iep)KaHle KOHTAKTa, 3a1poc U coolI1ieHne nHdopmau,
noOy>KJIeHUE K JIEWCTBHUIO, BEIpaXKEHHE NMPOCHOBI, COTIACHS).

2. |[Pa3nea 2. UteHue, nepeBojl H 0COOCHHOCTH CIIENHAJIBLHONH OM3HeC-TUTEePaATYpPhI. 25 - 12 - 13

2.1 lekcudeckne 0COOCHHOCTH JIETIOBOW JIOKYMEHTAIMH. TEePMHHOJIOTHS OW3HEC-IUTEepaTyphl Ha 5 - 2 - 3
M3y4aeMOM SI3bIKE.

2.2 |CTUIMCTUYECKHE U JIEKCUYECKHE OCOOEHHOCTH S3bIKa JCIOBOTO OOINEHUS. AKTHUBHBIA H 7 - 4 - 3
[TACCUBHbIM TEMaTUYECKUM CIOBApPHBIN 3armac.

2.3 [pammaTHuecKkue TPYJAHOCTH H3ydaeMoro s3bika. OCOOCHHOCTH YHOTPEOJICHHS HETHIHBIX 5 - 2 - 3

¢dopM rnarosa B JENOBOW JOKYMEHTALMU Ha AHIIMUCKOM S3bIKe (MPUYACTHSA, NMPUYACTHBIC
000pOTHL, TEPYHIU).




2.4  |Mzydaromiee ureHue TEKCTOB B cpepe menoBoro obmienus. Opranuzarus paboTsl CO 8 4 4
cnenuaibHbIMU croBapsaMu. [lonstue o pedeprpoBaHiH TEKCTOB MO CIIEHUAIBHOCTH.

3. [Pa3znmen 3. IlpodeccuonaibHasi KOMMYHHKAIUs B cepe 1e10BOro o01eHns 23 10 13

3.1 [[Ipaktuka yctHOW peun mo Ttemam: «[IpoBereHue [eI0BOM BCTpeun», «3aKIIOUYEHUE 5 2 3
KOHTpaKkTa». YCTHBIA 0oOMeH uH(popMmanuel: YCTHbIE KOHTAaKThl B CHTYalHUSAX JEIOBOTO
OOLICHMSL.

3.2 |U3yyaromiee YTeHHE CIEIUATBHBIX TEKCTOB. IlpueMbl paboThl co cioBapem. CocTaBicHHE 7 4 3

edepaToB U aHHOTAIUH.

3.3 |O3HakomHTENBHOE YTeHUE IO TemaThke: «B Oanke. @uHAHCH; «/leNoBBIC THUCBMAaY; 5 2 3
«YcTpolicTBO Ha paboTy». @opmbl neinoBoro nucbMa. [[oHsATHE NENI0BOM KOPPECHOHISHIIHH.
[Tpuemsbl paboThI ¢ IHTEPHETOM U 3JICKTPOHHOM MMOYTON B IPOLIECCE JSIOBOT0 OOIICHUSI.

3.4 [[Ipe3eHTarus HAy4YHOrO MaTepuala M Pa3rOBOPHAS MPAKTHKA JCIOBOTO OOMICHHS MO TEMaM: 6 2 4
«TexHOJoTuu Oymymiero», «busHec mMpoekThl B chepe XUMUU U XUMUYECKOU TEXHOIOTHI.
JK3aMeH 18
nTOIrO 108 34 56




4.2 Conepxxanue pas3iaesioB IUCIUANINHbBI
Paznen 1. 'paMmmaTiyecKue acneKThl 1eJ10BOT0 001IeHNS] HA HHOCTPAHHOM SI3bIKe.
1.1 T'pammaTuueckue TpPYAHOCTH H3ydaeMoro s3blka: BupoBpemeHHble (OpMBI IU1arona B
JIEHCTBUTEILHOM 3aJI0T€ (B MUCHbMEHHOW M YCTHOU peuu B cepe ACTOBOr0 OOIICHUSI. )
1.2 OcobeHnHoCTH ynOTpeOIeHUs CTPaJaTeIbHOIO 3aj0ra B YCTHOM pedM B CUTyauusix Ou3Hec
obmenusi. Mudpunutus. Obpa3oBanue u ynorpebiieHue MHOUHUTUBHBIX 00OPOTOB B JIENIOBOM
KOPPECIIOHICHIIHH.
1.3 OcHoBBI A€n0BOI KOoppecnoHaeHnuu. JlenoBoe nuceMo. TpeboBaHus K AETOBOMY MUCHMY.
Crioco0bl pacrosioKeHus TEKCTa B J1EJIOBOM IIHChME.
1.4 IIpakTuka ycTHOM peun 1o Teme «PedeBoil STUKET JeI0BOro O0IIeHUs (3HAKOMCTBO,
IpeCTaBICHNE, YCTAHOBJIEHUE U NIOJ/Iep)KaHNe KOHTAKTA, 3a1poc U cool1ieHne nHdopMaiuu,
noOy>KJIEHUE K IEHCTBHUIO, BEIPAXKEHHUE ITPOCHOBI, COTIACHS).

Pa3nen 2. Urenue, nepeBo U 0COOEHHOCTH CIeNMATbHONH OU3HEC-TUTEPATYPHI.

2.1 Jlexcuueckre 0COOCHHOCTH JIETIOBOM IOKYMEHTAIUH. TEepMUHOJIOTHS OM3HEC-TUTEpaTyphl Ha
M3Y4aeMOM SI3bIKE.

2.2 CTUIMCTUYECKHE M JIEKCUYECKHE OCOOCHHOCTH f3bIKAa JENOBOrO OOIIeHHS. AKTUBHBIM U
MACCUBHbBI TEMaTUYECKUI CIOBAapPHBIN 3amac.

2.3 I'paMMaTuyecKue TPYIHOCTH M3ydaemoro sizbika. OCOOEHHOCTH YMOTpPeOJIeHUs HEIUYHBIX
dbopMm Trarojia B JCIOBOM JIOKYMEHTAllMU Ha AHTJIMMCKOM s3bIKE (TIPUYACTHS, MPUYACTHBIC
000pOTHI, TEPYHIUN).

2.4 M3yuyaromee 4TeHUE TEKCTOB B c(hepe IEII0BOTO OOIICHHMS.

Opranuzanus paboThl CO crienuaabHbIMU clioBapsaMu. [loHsTHE 0 pedepupoBaHUU TEKCTOB IO
CHEIHAIbHOCTH.

Pasnen 3. [IpodeccuonanbHass KOMMYHUKaNUs B cdepe 1€10BOT0 00LIEHUS.

3.1 Ilpaktuka yctHoi peun no Ttemam: «lIpoBegeHue nenoBoil BcTpeum», «3aKIIOUEHUE
KOHTpaKkTa». YCTHBIH OOMeH HWH(oOpManueil: YCTHbIE KOHTAKTHl B CHUTYAIHSIX J€JIOBOTO
o01eHus.

3.2 Usy4aromniee uTeHUEe CHENUalbHBIX TEKCTOB. [Ipuembl paboTel co crmoBapem. CocTaBieHUE
pedepaToB U aHHOTAIIHH.

3.3 O3HakOMHUTEIIbHOE YTEeHHE 10 TeMatnke: «B Oanke. duHaHCBHY; «JledoBbIe THCHMay;
«YcrpoiictBo Ha paboTy». @opmbl nenoBoro nucbma. [loHATHE AENOBON KOPPECTIOHACHIINU.
[Tpuemsl paboTbl ¢ UHTEpHETOM U 37€KTPOHHOM MOYTOM B MpOLIEcce I€T0BOr0 OOIIEHHUS.

3.4 Tlpe3eHTanus HAYYHOTO MaTepHaia U pa3roBOpHasi MPAKTHKA JEJIOBOTO OOIICHHS IO TEMaM:
«TeXHOJOoruu Oynymero», «busHec NpoekThl B chepe XUMUU U XUMUUYECKON TEXHOIOTHI.



5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Ne B pe3ynbprare 0CBOCHUS JUCHMUIUIMHBI CTYJIEHT JIOJIKEH: PaneH Paszzleﬂ Pa33ﬂen
3HaTh:
1 |- OCHOBHBIC CITOCOOBI COYETAEMOCTH JICKCUYCCKHMX SAMHMII 1 OCHOBHBIC CJIOBOOOpA30BaTEIIbHBIC MOJICIIH; +
2 |- pycCcKHe 35KBHBAJICHTHI OCHOBHBIX CJIOB U BBIPAKEHHM MPOMECCHOHATBLHON PEYH; + + +
3 |- OCHOBHBIE PHEMBI U METOIBI peheprpOBaHKs M AaHHOTHPOBAHHMSI JINTEPATYPHI 110 CIICIMATBHOCTH, + + +
4 |~ TACCHBHYIO M aKTHBHYIO JIEKCHKY, B TOM 4HCIE OOIICHAYYHYI0O W CHCHHAIBHYI) TEPMHUHOJIOTHIO, + +
HEO0OXOAMMYIO JIJIsi paObOThI Ha/l TUTIOBBIMU TEKCTAMH,
S5 |- mnpuembl pabOThl C OPUTHHAIBHOM JIUTEPATYPOU IO CICIUATBHOCTH + +
YMmerThb:
6 |- BeCTH JEIOBYIO EPENUCKY HA H3Y4AEMOM SI3BIKE; + + +
/7 |— paboTaTh ¢ OPUTHHAIBHOM JUTEPATYPOM 1O CIICIHATLHOCTH; + + +
8 |- paborath co cioBapem; + + +
9 |- BecTH peueBYIO JICATEIILHOCTh IPUMEHHUTENIBHO K chepe 1e10BOi 1 MpoheCCHOHATIbHON KOMMYHHUKAIIUN +
Baagern:
— HHOCTPaHHBIM $I3bIKOM Ha YPOBHE JIEJIOBOTO U MPO(ECCHOHATBLHOTO OOIICHUS, HABBIKAMU U YMEHUSIMU
10 |peueBoii aesITENBHOCTH MPHUMEHHTENBHO K Cepe IeT0BON U MPodhecCHOHATbHOW KOMMYHUKAITHH, OCHOBAMH + +
nyOIMYHOM peun;
11 |~ dbopmMamMu J1€TTOBOM TMEpPENUCKH, HaBBIKAMHU TIOJITOTOBKM TEKCTOBBIX JOKYMEHTOB B YIIPaBJICHUYECKOM + +
JIESATEIbHOCTH;
12 |- OCHOBHO# HHOA3BIYHON TEPMHHOJIOTHEN CIIEIMATbHOCTH; + +
13 |- ocHOBaMu pedeprpOBaHHs U AHHOTHPOBAHHSI JIUTEPATYPHI 10 CIIEIIHATBHOCTH +
B pe3ynbrare 0ocBOSHUS AUCHUIUIMHBI CTYACHT JOJHKEH MPUOOPECTHU CIENYIOIINE YHUBEPCAIbHbLIE KOMNEMEeHUUU U UHOUKAMOPbL UX OOCHUNCEHUA:
Koa n naumenoBanne YK Kox u HaumeHoBaHue mHAMKATOPA nocTHxKeHusA YK
VYK-4. Cnocoben mnpuMeHsATh coBpeMeHHble| — YK-4.1 3HaeT MEeTO/bI U TEXHOJIOTHH KOMMYHUKAIUH
14 |KOMMYHHKAaTHBHbIE TEXHOJIOTUH, B TOM YHCIIE HA | JUIs aKaJeMHYECKOr0 u pohecCHOHATBEHOTO + + +
WHOCTPaHHOM(BIX ) si3bIKe(ax), JUIS | B3aMMOJICMCTBHSL HAa TOCYTapCTBEHHOM M WHOCTPAHHOM
aKaJeMHYECKOTO u PO ECCUOHATBHOTO | SI3BIKAX;

10




B3 aHMOHeﬁCTBHﬂ

- VK42 Ymeer IPEJICTaBIISTh pE3yJIbTaThI
aKaJIeMMYEeCKOil U MpOoQecCHOHATBHON AEATeNFHOCTH Ha
Pa3IMYHBIX MEPONPHUAITHAX, BKIIIOYAst MEKTYHAPOIHBIC,

— VYK-43 Biageer HMHTErpaTUBHBIMH  YMEHMSIMH,
HEOOXOIMMBIMH JJIS1 HAIIMCaHUs, TUCBMEHHOTO TIepeBO/Ia
U PEAAKTHPOBAaHUS PpA3IMYHBIX TEKCTOB (pedeparos,
0030poB, crarteii u T. 1.);

15

— VK-5. Cnocoben  aHanu3upoBaTb |
YYUTBIBaTh Pa3HOOOpasre KyIbTyp B Ipolecce
MEXKYJIbTYPHOTO B3aUMOJCUCTBUS.

— VYK-5.1 3Haer acieKkThl IPOSABIECHUS MEXKYIbTYPHBIX
Y JIMHI'BOKYJIBTYPHBIX KOH(IUKTOB;

—  VYK-5.2 VMmeer anekBaTHO BBICTpAUBaTh CTPATETUIO
YCIIEIIHOTO B3aMMOAEHUCTBUS C JIOABMHU PA3IUUYHOTO
COLIMAJILHOTO U KYJIBTYPHOI'O IPOUCXOXKICHUS;

— VYK-5.3 Biageet HaBBIKAMHU CO3JaHUS
HEJMCKPUMHUHALIMOHHON MEXKYJIBTYPHOU Cpe/ibl
B3aUMOJICHCTBUS TP BBIMOJHEHUN TPO(PECCHOHATBHBIX
3aj1ad.

11




6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. [IpakTuyeckue 3aHATHS

HpI/IMepHLIe TEMbI IPAKTUYIECCKUX 3aHSATHH 0 JTUCHUILJIHHE.

Ounas ¢popma o0yueHus

No  paznena
MUCIHAILINHBI

Tembl IPaKTUUECKUX (CEMUHAPCKUX ) 3aHATUN

Yacel

Pa3nen 1

[Ipaktnueckoe 3anarue 1. ['paMmaTuyeckue TPYIHOCTH
M3y4aeMoro si3bplka: BumoBpemeHHblE (QOpMBI IIarojia B
JeHCTBUTENBHOM 3aji0ore. (B MHUCbMEHHOM U YCTHOM peun B cepe
JICJIOBOTO OOIICHUSI.)

Pa3pen 1

[Ipaktrueckoe 3ansatue 2. OcoOEHHOCTH  YNOTpeOJIeHUS
CTpajaTebHOTO 3aJloTa B YCTHOHW peYM B CHUTYyaIlMsX OW3HEC
obmenus. HWuapuautuB. OOpa3oBaHue ©  ynoTpeOiaeHHE
WHOUHUTUBHBIX 000POTOB B JICIIOBOW KOPPECIIOH ICHIIHH.

Pa3gen 1

[IpakTnueckoe 3ansatre 3. OCHOBBI 1€JI0BOM KOPPECIOHACHLINN.
HenoBoe mucbMo. TpeGoBanus Kk aenoBomy nucbmy. CrocoObr
PacIioyIoKEHMs TEKCTa B JICJIOBOM IHChME.

Pazmen 1

[IpakTuueckoe 3ansarue 4. [IpakTrka ycTHOH peun 1o TeMe.
«PeueBoil 3THKET /1€710BOro 00LIeHNs» (3HAKOMCTBO,
IIPEACTABICHUE, YCTAHOBJICHUE U IIOIEPKAHNE KOHTAKTA,
3a1poc 1 cood1eHre HHPOopMaLuu, MOOYKICHNE K IEHCTBHIO,
BBIpQ)KEHHUE MPOCHOBI, COTITIACHS).

Pa3nen 2

[IpakTuyeckoe 3ansaTHe 5. Jlekcuueckue OCOOEHHOCTH JAETIOBOM
JOKyMeHTauuu.  TepmuHOoioruss  OW3HEC-TUTEpaTyphl  Ha
H3y4aeMOM S3BbIKE.

Pazmen 2

[IpakTnueckoe 3ansTHE 6. CTHIMCTUYECKUE U JIEKCUYECKUE
0COOEHHOCTH  sI3bIKa  JIEJIOBOTO  OOLIEHMs. AKTUBHBIA H
ITACCUBHBIA TEMATHYECKUI CIIOBAPHBIM 3aI1ac.

Pazmen 2

[Ipaktnueckoe 3anHaTHe 7. ['pammaTudyeckue TPYAHOCTH
u3ydaemMoro s3plka. OCOOEHHOCTH YHOTPEOJIEHUS HEIMYHBIX
¢bopM rnarona B JEIOBOM TOKYMEHTAllMU HA aHTJIMIICKOM SI3bIKE
(mpuyacTus, IpuyacTHbIE 000POTHI, FEPYHAMM).

Pazmen 2

[IpakTrueckoe 3anstue 8. M3ydaroliee uTeHne TEKCTOB B cepe
nenoBoro odmenus. Opranu3zaius paboThl CO CeHaTbHBIMU
cioBapsimu. [Torsitre o peepupoBaHuy TEKCTOB 11O
CHEIHATbHOCTH.

Paznen 3

[IpakTnueckoe 3ansatue 9. IlpakTuka yCTHOW peud MO Temam:
«IIpoBeneHne n€n0BOM BCTpEUM», «3AKIIOUEHUE KOHTPAKTA».
YcTHBIE 00MeH MHpopMalei: YCTHbIe KOHTaKThl B CUTYaILUsAX
J€7I0BOTO OOLIECHUS.

10.

Pa3nen 3

[Ipaktnueckoe 3anstue 10. M3ydaromee yTeHHe CHENUATBHBIX
TekcToB. llpuembr pabotel co crnoBapem. CocraBineHue
pedepaToB U aHHOTAIIHIA.

11.

Pazgen 3

[Ipaktnueckoe 3anatue 11. O3HaAKOMUTEIBHOE YTEHHE TIO
tematuke: «B Oanke. ®uHaHCB»; «JlenoBeie THCHMAaY,
«YcrpoiicTBo Ha pabdoty». @opmbl aenoBoro nmuckMa. [loHsTHE
nenoBoil koppecnoneHuu. [Ipuemsl padotel ¢ MHTEpHETOM U
ANEKTPOHHON MOYTOM B MPOIIECCE JIETOBOTO OOIICHMSI.
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12. Paznen 3 [IpakTnueckoe 3anstue 12. Ilpe3eHranus HaydHOro MaTepuaia u 2
pasroBopHas MpakTHKa JEJIOBOrO  OOIIEHHs MO TeMaM:
«TexHoyoruu Oymymiero», «buszHec mpoekTsl B chepe XUMUU U
XUMHUYECKON TEXHOJIOTHUY.

6.2 JlabopaTopHbIe 3aHATHSI

JlaGopaTopHble 3aHATHS 110 AUCLHUIIMHE HE TPETyCMOTPEHbI
7. CAMOCTOSATEJIBHASA PABOTA

CamocrosTenpHas padoTa MPOBOAMTCS C IEIbI0 YIUIYOJICHHUS 3HAHWHN 1O JTUCIMIUINHE W
MpeayCMaTpUBAET:

— O3HAKOMJICHHE M POPA0OTKY PEKOMEHI0BAHHOU JIMTEPATYPHI, padOTy € 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKIIOUYash TIEPEBOABI NYyOJMKAIM W3 HAYYHBIX IKYpPHAJIOB,
muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TOCEUIEHUE OTPACIIEBBIX BHICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. M. MenzeneeBa 1o TeMaTuke JUCLUIUIMHBI;

— BBINOJHEHUE YIIPAXKHEHUN U TECTOBBIX 3a/IaHHUM 110 TEMATUKE TUCIUILIUHEI;

— CaMOCTOSITENbHYIO TPOPAOOTKY TEOPETUUECKOT0 MaTepHaa Mo TeMam 3aHsATHI;

— TOJTOTOBKY K BBINIOJIHEHHIO KOHTPOJBHBIX pabOT MO Marepuany MNPaKTHIECKOTO
Kypca,

— MOJTrOTOBKY K craue skzamena (1 cemectp) 1o AMCIUILIAHE.

[InanupoBaHue BpeMEHHM Ha CaMOCTOSITENBbHYIO PadOTy, HEOOXOAMMOIrO Ha H3YyYEHHE
JTUCLUIUIMHBI, CTyJIEHTaM JIy4Illeé BCEro OCYIIECTBJISATh Ha BECh MEPUOJ] H3YUCHHUS,
NpeaycMaTpuBas IMpPU 3TOM PETYJIPHOE NOBTOPEHUE MPOMJAEHHOro Marepuana. Marepuadn,
3aKOHCIIEKTUPOBAHHBIA Ha JICKIMSIX, HEOOXOAMMO pEryJsipHO JOIOJHITh CBEICHUAMH U3
JUTEPaTypHBIX HMCTOYHHUKOB, IIPEJICTaBICHHBIX B paboueld mporpamme. Ilpu pabore c
YKa3aHHBIMH HMCTOYHHUKAMHU DPEKOMEHAYETCS COCTaBJIATh KPAaTKUM KOHCIIEKT MaTrepuaia, ¢
00s13aTenbHBIM (PUKCUpOBAaHUEM OUOIHOrpadUUECKUX JaHHBIX HCTOYHHKA.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIsI KOHTPOJIA
OCBOEHMSA JUCHHUAIIJIMHBI

CoBOKyITHasE OIICHKAa [0 JUCIMIUIMHE CKIAJbIBACTCS W3 OICHOK 3a BBIMOJHCHUE
KOHTPOJIbHBIX paboT (MakcuMaibHas oreHka 60 6auioB) M OICHKH 3a 9K3ameH (MakCHMaTbHAasT
orierka 40 6aoB).

8.1. IlpumepHast TeMaTHKA pedepaTHBHO-AHATUTHYECKOH PadoThI.
TemaTuka pedepaToB HE MPETYCMOTpPEHA.
8.2. IIpnMepbl KOHTPOJILHBIX BOMPOCOB /15l TeKYILIero KOHTPOJISA OCBOEHUS! TMCIUTIMHbI

JUis  TeKyllero KOHTPOJNS TMPelyCMOTPEHO 3 KOHTPOJIBHBIX paloThl (M0 OJHOU
KOHTPOJILHON paboTe Mo KaxaoMy paszeny). MakcuMasnbpHas OlEHKa 3a KOHTPOJbHYIO padoty 1
coctasiisieT: 20 0asioB; 3a KOHTPOJIBHYIO paboTy 2 — 20 6asIoB; 3a KOHTPOJIbHYIO padoty 3 — 20
6amtoB (1 cemectp).

Pa3nen 1. KouTpoabHas pa6ora Ne 1.
IIpumepsl 3a7aHuil K KOHTPOJILHOI padoTte Ne 1.
KonTpoabHas padora coaepkut 3 3aJaHUA:
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1 3aganue: nepeBoja Tekcra c gucra — 10 6anios,
2 3a1aHNe: KOHTPOJIb JIeKCUKH (50 lekcHYecKuX eIMHnI) — S 0a/1710B,
3 3ajaHue: MUCbMEHHBbIH NepeBo/l NMPeAJIoKeHUd HA BUI0BPEeMeHHbIe (POPMBbI AHTJINIICKOT0
rjaroJia — 5 6aJjioB,
OIleHKA 32 IOMAIIHIO PadoTy U padoTy B ayAUTOPUH — S5 GAJIOB.

1. [TpounTaiiTe TEKCT C MOCIECTYIONUM MIEPEBOIOM C JIUCTA, oOpaliasi BHUMaHUE Ha
ynotpebieHre BUIOBPEMEHHBIX (hOPM riiaroja B ICHCTBUTEIHLHOM 3aJI0Te.

Water purification

Water purification is the removal of contaminants from raw water to produce drinking
water that is pure enough for human consumption or for industrial use. Substances that are
removed during the process include parasites, bacteria, algae, viruses, fungi, minerals (including
toxic metals such as Lead, Copper etc.), and man-made chemical pollutants. Many contaminants
can be dangerous—but depending on the quality standards, others are removed to improve the
water's smell, taste, and appearance. A small amount of disinfectant is usually intentionally left
in the water at the end of the treatment process to reduce the risk of re-contamination in the
distribution system. Many environmental and cost considerations affect the location and design
of water purification plants. There are a number of methods commonly used to purify water.
Their effectiveness is linked to the type of contaminant being treated and the type of application
the water will be used for.

Filtration: This process can take the form of any of the following:

o Coarse filtration: Also called particle filtration, it can utilize anything from a 1
mm sand filter, to a filter.

o Micro filtration: Uses 1 to 0.1 micron devices to filter out bacteria. A typical
implementation of this technique can be found in the brewing process.

o Ultra filtration: Removes pyroxenes, DNA and RNA fragments.

o Reverse osmosis: Often referred to as RO, reverse osmosis is the most refined

degree of liquid filtration. Instead of a filter, it uses a porous material acting as a unidirectional
sieve that can separate molecular-sized particles.

Distillation: Oldest method of purification. Inexpensive but cannot be used for an on-
demand process. Water must be distilled and then stored for later use, making it again prone to
contamination if not stored properly. Activated carbon adsorption: Operates like a magnet on
chlorine and organic compounds. Ultraviolet radiation: At a certain wavelength, this might cause
bacteria to be sterilized and other micro organics to be broken down. Deionization: Also known
as ion exchange, it is used for producing purified water on-demand, by passing water through
resin beds. Negatively charged (cationic) resin removes positive ions, while positively charged
one (anionic) removes negative ions. Continuous monitoring and maintenance of the cartridges
can produce the purest water.

2.Kontpons nekcuku — 50 JIeKCHUECKUX €IUHULL.

3. IlepeBo npeayIoKeHUH HA TIPOMIEHHBIHN JIEKCUKO-TPaMMaTHYECKU MaTepHa

The students were writing down all the data during the experiment.

The researchers will complete the experimental part of their investigation in a week.

They had already completed the experiment when he came.

This technician will have installed the new equipment in our lab by the beginning of the
new year.

The production of zinc occurred much later than that of the other common metals.

A number of scientists have confirmed this suggestion.

That matter may exist in three physical states (solid, liquid and gas) is common
knowledge.

According to the wave theory, light consists of rapid vibrations.

In the course of his investigations of the solar spectrum, Kirchhoff obtained a number of
fundamental results.
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In 1911, Ernest Rutherford put forward a model of the atom according to which the atom
consists of a small, heavy, charged central nucleus surrounded by a charge distribution of the
opposite sign.

Pa3znea 2. KonTpoabHast padora Ne 2.
IIpumepsl 3a1aHUil K KOHTPOJILHOI padote Ne 2.
KonTposbHasi padoTa coep:KuT S 3aaHuii:
1 3apanme: YcrHblii nepesoa texcra— 10 6anos,
2 3apanme: [IncoMennblii nepesoa 10 npeasoxenuii (6e3 ciaoBapsi) — 5 6a/10B,
3 3ananue: Kourpous jJexkcuku (50 JiekcH4ecKMX eMHUI) — S 0aJ1710B.
[IpounTaiiTe TEKCT ¢ MOCIEAYIOIMIMM TIEPEBOIOM C JIKCTa, oOpalas BHUMaHUE Ha yIoTpeOaeHne
BUJOBPEMCHHBIX q)OpM Trjiarojia B CTpagaTCJIbHOM 3aJIOTC U Ha I/IH(I)I/IHI/ITI/IBHBIG KOHCTPYKIHH.

Solid wastes are generally composed of non-biodegradable and non-compostable
biodegradable materials. The latter refer to solid wastes whose biodeterioration is not complete;
in the sense that the enzymes of microbial communities that feed on its residues cannot cause its
disappearance or conversion into another compound. Parts of liquid waste materials are also
considered as solid wastes, where the dredging of liquid wastes will leave solid sedimentation, to
which proper waste management techniques should also be applied. Solid waste pollution is
when the environment is filled with non-biodegradable and non-compostable biodegradable
wastes that are capable of emitting greenhouse gases, toxic fumes, and particulate matters as they
accumulate in open landfills. These wastes are also capable of leaching organic or chemical
compositions to contaminate the ground where such wastes lay in accumulation. Solid wastes
carelessly thrown in streets, highways, and alleyways can cause pollution when they are carried
off by rainwater run-offs or by flood water to the main streams, as these contaminating residues
will reach larger bodies of water.

2. IlucpMeHHO nepeBeAnTe NMpeIoxKeHus (0e3 ciaoBaps):

The engine to be installed in this car is very powerful.

Most scientists expect major development in the nearest future to take place in biology.

One will naturally think such course of events to be disastrous not only for science but for
future of mankind.

He is not only critical of the work of others, but also of his own, since he knows the man
to be the least reliable of scientific instruments.

The theory suggested by Dr. McCarty is reported to fit the experimental data.

For any natural physical state to change, some changes of the condition acting upon this
state must occur.

We know acids and bases to be extremely useful substance.

In this experiment scientists seemed to have included some new compounds.

To understand the nature of this phenomenon was very difficult.

The purpose of this experiment is to find a solvent for this mixture.

3. KonTtposnb nekcuku — 50 JIEKCUYECKUX eaUHHIL

KonTpouabnas padora Ne3. [Ipumepsnl 3aaHuii K KOHTPOJIbHOI padoTe Ne3.
KonTpoubnas pabora Ne3 cogep:kut 3 3agaHus:
1 3apanue: nepeBoA CTATHLH U COCTABJICHUE K Hel aHHOoTauuu — 10 0asi0B,
2 3ajaHme: NHCbMEHHBIH TMepeBOA  NPeNJIOKEHHMH, COoAepKaIIUX INPOii/ICcHHbIE
rpaMMaTH4eckre KOHCTPYKUMH — S 0a/J10B,
3 3a1aHue: KOHTPOJIb JeKcuKH (50 1exkcnuecKux eIuHuI) — 5 0a/1J10B,

1. IlepeBenuTe CTaThIO U COCTaBbTE K HEW AHHOTALIHIO:

What Are the Causes of Solid Waste Pollution?

Causes of solid waste pollution are pollutants from households, industrial units,

manufacturing units, commercial establishments, landfills, hospitals and medical clinics. The
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pollutants from these places may be in the form of non-biodegradable matter or non-compostable
degradable matter.

Trash collected from households often takes the form of plastic bags and organic waste.
Solid feces flowing out of homes and into sewers pollute underground water. Commercial
establishments also pile up a lot of such waste matter. Industrial units involved in manufacturing
produce toxic solid waste, such as slag, from the industrial process of obtaining metals from their
ores.

Hospitals and clinics also produce waste in the form of disposable syringes, used test
tubes, plastic bags used for collecting blood, cotton swabs and used bandages. Such solid waste
needs careful handling and disposal. The soil becomes polluted with dangerous medical waste
when such matter is disposed of directly into landfills.

Solid waste is usually dumped in landfills. Landfills are large pits in the ground that act
as garbage disposal places. The biodegradable matter in landfills becomes a part of the soil
gradually. The toxic non-biodegradable and non-compostable matter poses a health hazard as it
does not decompose but mixes with the soil and the underground water.

Industrial incinerators are used to burn trash on a large scale. They cause pollution by
emitting greenhouse gases while burning solid waste.

Recycling reduces pollution by cutting down on the amount of waste that sits in landfills
and clutter that dirties streets, parks, roadsides, rivers and lakes. Solid waste material that ends
up in landfills causes air pollution in the form of methane gas emissions. Recycling more waste
reduces the amount of methane that escapes into the air. Recycling also reducing the production
of virgin resources which process contributes to pollution.

When products such as glass, paper, plastic, wood and metals are thrown away and left to
rot in a landfill, their presence leads to increased pollution. Likewise, trash that is thrown on the
ground by pedestrians and motorists increases pollution. That debris scatters about and becomes
an eyesore and environmental hazard.

Reclaiming city streets, parks, highways and waterways from the pollution created by
trash and debris is a major priority for most cities across the United States. Pollution must
constantly be monitored so that it does not get out of control and become overly destructive to
the environment. When people are careless with trash, their behavior can ruin land and important
waterways.

In a world that is increasingly crowded, recycling is crucial in order to prevent the further
sprawl of toxic landfills that threaten the delicate balance of the ecosystem. Support the planet by
separating recyclable materials into bins or taking materials to recycling centers.

2. [luceMeHHO mepeBeAnTe MpeaoxKeHus (0e3 ciaoBaps)

1. The phlogiston theory is a theory that postulated that a fire-like element called
phlogiston is contained within combustible bodies and released during combustion.

2. The theory attempted to explain burning processes such as combustion and rusting,
which are now collectively known as oxidation.

3. The theory of phlogiston was suggested by the German Georg Ernst Stahl in the early
18th century

4. Phlogiston remained the dominant theory until the 1780s when Lavoisier showed that
combustion requires a gas that has mass (oxygen) and could be measured by means of weighing
closed vessels

5. The development of the electrochemical theory of chemical combinations occurred in
the early 19th century as the result of the work of two scientists in particular.

6. Davy discovered nine new elements including the alkali metals by extracting them
from their oxides with electric current.

7. The current model of atomic structure is the quantum mechanical model.

8. Traditional chemistry starts with the study of elementary particles, atoms, molecules,
substances, metals, crystals and etc.

9. This matter can be studied in solid, liquid, or gas states, in isolation or in combination.
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10. The interactions, reactions and transformations that are studied in chemistry are
usually the result of interactions between atoms, leading to rearrangements of the chemical
bonds which hold atoms together.

3. Kontposnb nekcuku — 50 JIEKCUYECKUX eAUHUIL

8.3. Bonpochl 1Jis HTOTOBOT0 KOHTPOJISI OCBOEHHUs IMCIHUILINHBI (1 ceMecTp — 9K3amen).
buner nmnst sk3amena BKIIOYACT KOHTPOJIBHBIE BOIPOCHI MO pazzaenam 1-3 pabodyeid
MIporpamMMbl TUCIMIUIMHBI U COIepKUT 3 Borpoca. 1 Bompoc — 15 6amios, Bonpoc 2 — 15 6aiios,

Borpoc 3 — 10 6amos.

IIpumepnwiii nepeuenv 60npocos:

1. Jlexcudeckas cucreMa s3bIKa.

2. CnoBo Kak BaKHEWIIasi, OTHOCUTEIBHO CaMOCTOSTENNbHAs eAMHULA sI3bIKa. CI10BO
u ero aepununmn. O6o0maromas GyHKIus ciIoBa.

3. Jlexcuueckoe 3HaueHue ciaoBa. O NOHATUU WIEKCHUKAY.

4. Hayku, usyuaromue JIEKCHKY (JIEKCHKOJIOTHS, CEMAacHOJIOIUs, JeKCUKorpadus,
(bpazeonorus, STUMOJIOTHS H JIp.).

S. [TyTr mOMONIHEHUS JIEKCUKH: PA3BUTHUE MOJIMCEMUH, 3aMMCTBOBAHUS, B TOM YHUCIIE
KaJbKUPOBaHHE, CIOBOOOPa30BaHHE.

6. Hctopuueckoe HM3MEHEHME  CJIOBApHOIO  COCTaBa  SI3bIKa.  OJTHUMOJIOTHSL.
®paseosorus.

7. Jlexcuxorpagusi. OCHOBHbIE TUIIBI JIMHI'BUCTUYECKUX CIOBapen.

8. CtpoeHue cnoBapHOIl CTaTbU TOJKOBOTO U JBYs3bIYHOro cioBaps. Coxep:kanue
CJIOBapHOM CTaTbH.

9. ['pammaTHueckuii cTpOH sA3bIKA.

10.  OcHoOBHBIE €AMHHUIBI TpaMMaTHYeCKOro cTpost s3bika. CTpykTypa cioBa H
CIIOBOOOpa30OBaHME.

11.  I'pamMaTHuecKoe 3Ha4eHHE U ero popMabHble I0KA3aTelu.

12.  TlomudyHKIMOHANBHOCTE  TpaMMaTH4YeCKuX  (GOpM  H  B3aHMMOJCHCTBHE
IrpaMMaTUKH ¢ JIeKCUKOi. CriocoObl U CpeicTBa BEIPAXKEHUS TPAMMATHUECKUX 3HAUCHUH.

13.  I'pammatmueckas kareropus. CIIOBOM3MEHHUTEIbHBIE M HECIOBOM3MEHHUTEIbHBIC
KaTEerOpHH.

14.  Knaccudukaiuu si3bIKOB.

15.  Ilpunnunsl  kimaccuukanuym — SI3BIKOB:  reorpaduyeckuif,  KyJabTypHO-
HMCTOPUYECKUH, STHOT€HETUYECKU I, TUTIOJIOTUYECKUN U JIP.

16. WNHpoeBponeickas s3bIKOBass CEMbs, €€ OCHOBHBIE I'DYIIBL. SI3bIKM MEPTBBIE U
JKUBBIE.

17.  Ilpas3pik-ocHoBa. O MpapoJuHe WHA0EBPONEUCKOro A3bIKa-OCHOBBHI.

18. B3aumoneiicTBue JIMHTBUCTUKM C apXeoJIoTWed, ucTopueH, »THorpadued wu

JPYTUMH HayKaMH.

@DOHJ OLEHOYHBIX CPEACTB INPUBEIACH B BHUJE OTIECIBHOIO JOKYMEHTA, SBISAIOLIETOCS
HEOTHEMJIEMOM YacThI0O OCHOBHOM 00pa30BaTeIbHOM MIPOrPAMMBI.

8.4. CTpykTypa u npumMepbl 0U1eTOB 151 Ik3amena (1 cemecTp)
Ix3amen 1o auctmIUIiHE «/en06oi unocmpannwlii A3bIK» TpoBoaANuTCs B 1 cemectpe
(ounas ¢opma oOyuyeHMsS) W BKIIOYAET KOHTPOJIbHBIE BOMPOCHI MO paszzaenaMm 1-3 yueOHOM

nporpamMmbl  JUCIHUIIIIMHBI. buner I 9K3ameHna COCTOUT U3 3 BOITPOCOB, OTHOCAIIUXCA K
YKa3aHHbIM pa3aciiaM.
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[Ipumep Ounera nus Ikzamena:

«Ymeepoiwcoaror Munucmepcmeo nayku u gvicuiezo 0opazosanus PO
3aBeayromias kadeapoit Poccuiickuii XUMUKO-TEXHOJOTHYeCKUI YHUBEPCUTET
MHOCTPAHHOI'O SA3bIKA umenu /L. MenaeieeBa
(JomkHOCTh, HAMMEHOBAHHE Ka(eapbl) Ka (bellpa HHOCTPAHHBIX S3BIKOB
Kysuenosa T.W. 28.04.02. HaHouH:KeHepUs
(Hommen) (. O Gavmrms) Ipoguib — «PYHKIHOHAIbHBIE H KOMIIO3HIHOHHbIE
« »_ 202_r. HAHOMATEePHAJIbI, H3/eJIUs H3 HIX»
/leJI0BOY MHOCTPAHHBIN A3BIK
Buier Ne 1

1. IlucbMeHHbIM IEPEBOA TEKCTA C AHIJIMICKOTO S3bIKa Ha PYCCKHUH.
2. YCTHBIN TIepeBOJ] OTPhIBKA TEKCTA (C JIUCTA).

3. Coobmienne u becea o 0HON U3 MPOWAeHHBIX TeM OTBETHI Ha BOIIPOCHI.

1. Bonpoc. BeinonHuTe NMCbMEHHBII NEPEBOJ] TEKCTA C AHIIMICKOrO S3bIKa Ha PYCCKUMI
(co cmoBapem).

The term ecology is sometimes confused with the term environmentalism.
Environmentalism is a social movement aimed at the goal of protecting natural resources or the
environment, and which may involve political lobbying, activism, education, and so forth.
Ecology is the science that studies living organisms and their interactions with the environment.
As such, ecology involves scientific methodology and does not dictate what is "right” or
"wrong." However, findings in ecology may be used to support or counter various goals,
assertions, or actions of environmentalists.

Consider the ways an ecologist might approach studying the life of honeybees:

. The behavioural relationship between individuals of a species is behavioural
ecology—for example, the study of the queen bee, and how she relates to the worker bees and
the drones.

. The organized activity of a species is community ecology; for example, the
activity of bees assures the pollination of flowering plants. Bee hives additionally produce
honey, which is consumed by still other species, such as bears.

. The relationship between the environment and a species is environmental
ecology—for example, the consequences of environmental change on bee activity. Bees may die
out due to environmental changes. The environment simultaneously affects and is a consequence
of this activity and is thus intertwined with the survival of the species.

2. Bompoc. BeinonHuTe yCTHBIN NepeBO1 OTPhIBKA TEKCTA (C JIMCTA).

Hydroxide

Hydroxide is a chemical compound that contains the hydroxyl (-OH) radical. The term
refers especially to inorganic compounds. Organic compounds that have the hydroxyl radical as
a functional group are called alcohols; the hydroxyl radical is also present in the carboxyl group
of organic acids. Most metal hydroxides are bases, forming solutions that have an excess of OH-
ions and a pH greater than 7, they neutralize acids, and change the colour of litmus from red to
blue. Alkali metal hydroxides such as sodium hydroxide are considered to be strong bases and
are very soluble in water; alkaline—earth metal hydroxides such as calcium hydroxide are much
less soluble in water and are not as strongly basic. Magnesium hydroxide is only slightly basic.
Some hydroxides (e.g., aluminium hydroxide) exhibit amphoterisml, having either acidic or
basic properties depending on the reaction in which they are involved. The hydroxides of some
non-metallic elements are acidic; the hydroxide of sulphur, S(OH)6, spontaneously loses two
molecules of water to form sulphuric acid, H2SO4. Ammonium hydroxide, NH40H, is a weak
base known only in the solution that is formed when the gas ammonia, NH3, dissolves in water.
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3. Bompoc: becena o teme: Mendeleev University.
1. Speak about the foundation and structure of the university.
2. What kind of subjects do you study?

9. YYHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCHUIIVIMHbI

9.1. PexomeHnayemas aureparypa
A. OcHOBHasi MTEpaTypa

1. AHTIMIACKUH SI3BIK JJIT XUMHKOB — TEXHOJIOTOB: Y4€OHO-METOAMYECKUN KOMIUIEKC B 2
4.: yueb. mocobue/. Kysnenoa T. U. BonoukoBa E. B. Ky3ueunos U. A.; mox pea. T. U.
Kysnenooit — M.: M. PXTVY, 2021 r. - 412 c.

2. KyzumenoB, M. A., Kysmemosa, T. HW., JlucraHUHOHHBIA 0Opa30BaTEIbHBIMA
SJICKTPOHHBIA  KypC  «AHIJMHCKHH  S3bIK Uil MPO(EeCCHOHATBLHONM  KOMMYHHKAITUH
pasmeménnbpiii B 9CYO Moodle [DnexTponnsiii pecype]: yueoHoe ocodue / U. A. Ky3Henos,
T. W. Ky3neuoBa — DuektpoH. gaH. — Mocksa: PXTVY, 2018.

3. Ky3pmenkoBa, FO. b. AHrmiickuil s3bIK JJI TEXHUYECKUX HampaBiaeHuid (Al):
yuebHoe nocobue s By3os / FO. b. Ky3pmenkoBa. — MockBa: M3narensctBo IOpaiit, 2022. —
207 c¢. — (Bpicmee o6pazoBanme). — ISBN 978-5-534-11608-3. — TekcT: 37eKTpOHHBINA //
OopazoBarenbHas 1iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/495261 (mara
obpamienus: 08.02.2024).

4. bensieBa, 1. B. UHocTpanHblil s3bIK B cdepe npodecCHoHaTIbHOW KOMMYHUKAILUU:
KOMIUICKCHBIC YUeOHBIC 3aanusl [ DNeKTPOHHBIN pecypc]: yuebnoe mocodbue / M. B. bensena, E.
1O. Hecrepenko, T.HN. Coporuna. — DnekTpoH. aaH. — Mocksa: @JIMHTA, 2017. — 132 ¢c. —
Pexwum noctyna: https://e.lanbook.com/book/92749.

5. AHIIIMHACKHUN S3BIK JUISI €CTECTBEHHO-HAYYHBIX HaMpaBleHUI: YUeOHUK U MPAKTUKYM
st By3oB / JI. B. ITonyouuenko, E. O. Koxapckas, H. JI. Moprys, JI. H. llleBsipaseBa; mox
penaknueit JI. B. IlomyOuuenko. — MockBa: M3marensctBo FOpaiit, 2022. — 311 c. —
(Boiciiee  o6paszoBanme). — ISBN  978-5-534-15168-8. — Tekcr: »ieKTpoHHBIA //
ObpazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489569 (narta
obpamienus: 08.02.2024).

b. lononuTebHasA JIMTEpPaTypa

1. AHrio-pycckuii cioBapb XUMUKO-TeXHosornueckux TepmuHoB / E. C. bymmenesa, JI.
K. I'enr, A. A. Kapnosa, T. I1. PacckazoBa. — Mocksa: M3natensctBo HOpaiit, 2022. — 132 c.
— (Bwicmiee obOpazoBanme). — ISBN 978-5-534-08001-8. — Tekct: »ieKTpOHHBIA //
ObpazoBarenbHas 1iatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/493385 (nara
obpamienus: 08.02.2024).

2. CroruueBa, O. H. Aurnuiickuii s3p1k s UT-nanpasnenuit. English for Information

Technology: yue6Hoe mocobue mia By3oB / O. H. CrormmeBa. — MockBa: W3narenbcTBo
IOpaiit, 2022. — 143 c. — (Boicee o6pazoBanue). — ISBN 978-5-534-07849-7. — Texkcr:
anekTpoHHsld  //  OOpazoBarenbHas  miarpopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/492791 (nara obpamenus: 08.02.2024).

3. KpacnoBa, T. M. AHMIMHCKMHA S3bIK JJI CHEIUAJINWCTOB B OOJACTU HMHTEPHET-
texHosoruil. English for Internet Technologies: yuebnoe noco6ue ans By3oB / T. Y. KpacHosa,
B. H. BuuyroB. — 2-¢ u3n. — MockBa: U3natensctBo HOpaiit, 2022. — 205 ¢. — (Bricuree

obpazoBanue). — ISBN 978-5-9916-8573-3. — Tekct: anekrponnsiii // OOpa3oBarenbHas
minatdopma IOpaiitr  [caiit]. — URL: https://urait.ru/bcode/490272 (mara oOparieHus:
08.02.2024).

9.2. PekoMeHAyeMble HCTOYHUKH HAYYHO-TEXHHUYECKOH HH(OPMALUHU
- Pa3gaTouHbIil WILTIOCTPATUBHBIA MaTepUa K JIEKIUAM.
- [IpezeHTanyM K JEKIUAM.
Pecypcbl nHpOpMaIMOHHO—TETEKOMMYHUKAIIMOHHOM ceTi VHTepHeT:
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- http://www.openet.ru — Cucrema ¢denepanbHbIX 00pa30BaTEIbHBIX MTOPTAJIOB.
Cucrema otkpsiToro oopasosanusi. Koncantunrossiit nearp MOC OO PO;

- http://window.edu.ru/ — Uudopmanmonnas cucrema «EnnHOe OKHO JOCTyma K
00pa3oBaTebHBIM pecypcamy;

- http://fepo.i-exam.ru — ®DI10: coorBercTBUE TpeboBanusm OI'OC;

- https://muctr.ru — PoccuiicKuii XMMHUKO-TEXHOJIOIHYECCKHI YHUBEPCUTET HMCHH
JA.N. MenneneeBa, D.Mendeleev University of Chemical Technology of Russia. YueOusie
IUTaHBI ¥ IPOTPaMMBI;

- http://www.translators-union.ru — mopran Coro3 nepeBoaunkoB Poccuu (CIIP);

- http://www.russian-translators.ru — HarinonanbHas iura rnepeBoI4MKOB;

- http://www.internationalwriters.com — The Translator's Tool Box.

becrinarnuble ounnanbHbie OTKPBITHIE pecypcebl MIHTepHET:

- http://doaj.org/ — Directory of Open Access Journals (DOAJ); pecypc 00beauHseT
6osee 10000 HaydHBIX KYpPHAJIOB IO PaA3IMYHBIM OTpACIsM 3HAHUKU (OKOJO 2 MHUJUIMOHOB
crateit) u3z134 ctpan mupa,

- https://www.doabooks.org/ — Directory of Open Access Books (DOAB); B 6a3e
pasmenieHo ©Oonee 3000 KHUT 1O pa3IMYHBIM OTpacisiM 3HAHUM, MPENOCTABIEHHbIX 122
HAyYHBIMU U3/IaTEIbCTBAMU;

- https://www.biomedcentral.com/ — BioMed Central; 6a3a gaHHBIX BKIIOYaET
6osee 300 perieH3UPYEMBIX KYpPHAJIOB MO OMOMEIUIIMHE, MEAUIIMHE U €CTECTBEHHBIM HayKaM.
Bce ctatbu, pa3MerieHHble B 0aze, HaXOASATCS. B CBOOOTHOM JIOCTYIIE;

- https://arxiv.org/ — snekTpoHHBINH pecypc arXiv; KpyIHEUIIMM OCCIIaTHBIN apXuB
QJICKTPOHHBIX HAYYHBIX IMyOJNWKANUKA IO pasznenaM (QU3WKH, MaTEeMaTHKH, HHPOPMATHKH,
MEXaHHUKH, aCTPOHOMUM U Ouonoruu. lmeercs moOApOOHBI TEeMaTHUYECKH KaTalior u
BO3MOKHOCTb ITOMCKA CTaTel IO MHOXKECTBY KPUTEPHUEB;

- http://www.mdpi.com/ — KOJUIEKIMS KYPHAJIOB MDPI AG;
MHOTOJIUCUUIUIMHAPHBIA 1U(PPOBON  M3IATENbCKUIl pecype, siBisiercss IuiarGopmon  ams
peLeH3UPYEMBbIX HAYUYHBIX KYpPHAJIOB OTKPHITOro jaocryna, uinawommxcs MDPI AG (bazens,
[Beiinapus). M3narenbctBo BeimyckaeT 6osnee 120 pasHOOOpa3HBIX AJIEKTPOHHBIX KYpPHAIIOB,
HAXOJISIIUXCS B OTKPBITOM JIOCTYIIE;

- http://www.intechopen.com/ — wu3nmarenbcTBO ¢ OTKpBITBIM JocTynoM InTech;
nepBoe W KpyIHEHIllee B MUpE M3AaTeIbCTBO, MyONMKYOIIee KHUTH B OTKPBITOM JIOCTYIIE,
okosio 2500 HayuHbIX u3naHuil. OCHOBHas TeMaTW4ecKas HANpaBICHHOCTb - (PU3MYECKHE U
TEXHUUYECKUE HAYKH, TEXHOJIOTHH, MEIUIIMHCKUE HAYKH, HAYKH O JKU3HH,

- http://www.chemspider.com/ — 0a3a HaHHBIX XUMHUYECKHUX COEIMHEHUH
ChemSpider; ChemSpider — 310 GecrutatHas XuMHUYecKas 0a3a JaHHBIX, MPEIOCTABIISIOIAs
OBICTPBIM JOCTynm K Oojiee 4yem 28 MWUIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOM
uHpopmanuu. Pecypc npunagnexxut KoponeBckomy xumudeckomy o0iiecTBy BennkoOpuranun
(Royal Society of Chemistry);

- http://journals.plos.org/plosone/ — Komnekrust sxxypuanoB PLOS ONE; PLOS ONE
— KOJIJIEKITUS JKYPHAJIOB, B KOTOPBIX IMYOMUKYIOTCS OTYETHI O HOBBIX HCCIEIOBAHUSX B 00JIACTH
€CTECTBEHHbIX HayK W MeIULUHBL. Bce KypHanbl  pa3menieHsl B cBoOogHOM aoctyre (Open
Access), Bce CTaThbH MPOXOAT CTPOTO€ HAyYHOE PEIICH3UPOBAHNUE;

- http://www.uspto.gov/ — US Patent and Trademark Office (USPTO); BemomcTtBo
no mateHTaM U ToBapHbIM 3HakaM CIIIA — USPTO — mpenocraBnsier cBOOOIHBIN JAOCTYN K
aMEPUKAHCKUM TaTeHTaM, OMyOIMKOBaHHBIM ¢ 1976 T. 10 HacTosIIIee BPEeMS,;

- http://worldwide.espacenet.com/ — Espacenet - European Patent Office (EPO);
[TaTents! (1160 maTteHTHBIE 3asBKU) Oojiee 50 HAMOHANBHBIX U HECKOJIBKMX MEXIYHAPOIHBIX
MATEeHTHBIX OIOPO, B TOM uucie noiHbie TeKCThl mateHToB CIIA, Poccun, ®panmum, SAnoHun u

1p.
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- http://www1.fips.ru/wps/wcm/connect/content_ru/ru — denepanbHbIii UHCTHTYT
npoMbInuieHHON coocTBeHHOCTH (DUIIC).

Nudopmannonnsie pecypcesl DUIIC cBoboHOTO HOCTYMA!

- OnekTpoHHble Oroyuierenu. M3o0perenus. [lonesnbie mogenu.

- OTKpBITBIE peecTPhl POCCUNCKUX N300PETEHUI U 3aBOK HAa U300pETEHHUSI.

- Pedepatbr poccuiickux nmaTeHTHBIX TOKyMeHTOB 32 1994-2016 rr.

- [TonHbIe TEKCTBI POCCUHUCKUX MATEHTHBIX JIOKYMEHTOB U3  IOCJIEIHEro
O(UITATIEHOTO OIOJIIICTCHS.

9.3. CpeacrBa obecne4yeHUs1 OCBOCHM S AUCHUIIIUHBI
Jdns  peanuzanmu  paboueil  MpPOrpaMMbl  MOATOTOBIICHBI — CIEAYIONIUE  CPEICTBA
o0ecrieueHns OCBOCHHUS JUCHUITIINHBI:

- KOMIIBIOTCPHBIC MPE3CHTAINN HHTCPAKTUBHBIX ITPAKTHYCCKUX SaHﬂTHﬁ;

— 0aHK TECTOBBIX 3aJlaHUU JUISI TEKYIIErO KOHTPOJISI OCBOCHUS TUCITUILINHBI
(o6mree urciao Bompocos -300);

— 0aHK TECTOBBIX 3aJIaHUH JJIT UTOTOBOTO KOHTPOJSI OCBOCHUS JTUCITUTLIAHBI
(o6miee uncio Borpocos 300).

- OHJIAMH-Kypchl Ha mopraie Study.muctr.ru "AHIHHACKHANA S3bIK  JUIS
poheCcCHOHATILHOM KOMMYHHUKaIHH" (https://study.muctr.ru/course/view.php?id=220),
MeX(paKyJIbTeTCKUil 00pa3oBaTeNibHbI OHJaliH KypC «Teopus H NpakTHKa IEpeBoOAa»
(https://study.muctr.ru/course/view.php?id=217), ayauo3amicu TEKCTOB, MPEIYCMOTPEHHBIX B
nporpaMMe JijIsl YTCHHS U TIEPeBo/Ia B IpoIecce 00yUCHHUS.

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT WA,
HNCIHIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannoHuyro HOJIEPIKKY U3y4EHUs JUCLIUTUIMHBI OCYILECTBISET
Nudopmannonno-6ubnroreunsii nentp (MBL) PXTY wum. .M. MenzaeneeBa, KOTOpPBIH
oOecrieyrBaeT O0OY4YalOLUIMXCS OCHOBHOM y4eOHOHM, y4yeOHO-MEeTOAMYEeCKOM U HayyHOH
JUTEpaTypoil, HEOOXOIUMON ISl OpraHu3aluu o0pa3oBaTENbHOrO Mpoliecca MO JUCHUILUIMHE.
O6umit 06sem MHOrooTpaciesoro ponna MBI va 01.01.2025 r. coctaBnser 1 563 142 sks3.

®onp UBIL] pacrnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
JAUTEpaTypoil B (hopMe MEYaTHBIX U JIEKTPOHHBIX U3JaHMMH, a TaKKe BKIIOYACT OQHUIHAIbHbIE,
CIpaBOYHO-OMOIMOrpauueckre, CreluaIu3upOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIE
nepuonuyeckue W uHPopMmauumoHHele  u3manud.  WBL[  oOecmeumBaer  jmoctym K
npodeccCHOHATBHBIM 0a3aM TaHHBIX, MHPOPMAIIMOHHBIM, CIIPAaBOYHBIM M TOMCKOBBIM CHCTEMaM.

Kaxnplii oOyuatomuiicss obecriedeH cBOOOAHBIM JOCTYIIOM U3 1000 TOYKH, B KOTOPOI
uMeeTcs JoCTyn K cetu MHTepHeT W K 9JeKTpoHHO-OuOimoreunoit cucreme (DBC)
VYHuUBepcuTeTa, KOTOpas COJEpPKHUT pa3iIMyHble M3/IaHUS 10 OCHOBHBIM H3Yy4aeMbIM
JUCIUIUIMHAM U c(hOpMHpOBaHa MO COTJIACOBAHMIO C MPAaBOOOIAAATENIMU yyeOHONH U yueOHO-
METOANYECKOH JINTepaTypBhl.

Jligs  Oonee MONHOTO M ONEPATUBHOIO  CIPaBOYHO-OMOIMOrpaduyueckoro
uHpopmannoHHoro obciyxusanusi B MBIl peannzoBaHa TexXHOJIOTHS DJIEKTPOHHOM JOCTaBKU
JTOKYMEHTOB.

[TonmHbIit TepedeHb HIEKTPOHHBIX WH(GOPMAIMOHHBIX PECYPCOB, HCHOJIb3YEMBIX B
nporecce 00y4eHus, peICTaBIeH B OCHOBHOM 00pa30BaTeNIbHOM MTporpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBbI

B cooTBeTrcTBUUM ¢ y4eOHBIM TUTAHOM 3aHSATHS IO AUCHUIUTMHE «HMHOCMPAHHBLIL A3bIKY
MPOBOASTCS B (pOpMeE MPAKTUIECKUX 3aHITUIA U CAMOCTOATEIHHOM paboThl 00yUaroIerocs.
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11.1. O6opynoBanue, HeoOXoauMoOe B 00pa3oBaTeIbLHOM Npolecce:

YyeOnast ayautopus,

o6opyz[013aHHa${ OJICKTPOHHBIMU CPEACTBAMH JEMOHCTPALUU

(KOMIIBIOTEP CO CPEICTBAMU 3BYKOBOCIPOM3BEIEHUS, POCKTOP, dKpaH) M yueOHOU Mebenbo;

ouobmorexa,

nMcCronias pa6oqI/Ie KOMIIBIOTEPHBIE MECTa 11 CTYIACHTOB,

OCHAIlICHHBIC

KOMITIBIOTCPAMHU C JOCTYIIOM K 0azam JaHHBIX W BBIXOJOM B I/IHTepHeT. KOMHBIOTeprIf/'I KJ1acCcC,

OPIrTCXHHUKA,

Tene-,

aymio - |

MIUPOKO(OPMATHBII SKpaH.

BU/JICOANIAPATYpa;

MYJIbTUMEAUNHBIA  MPOEKTOP,

11.2. YueOHO-HATAAAHbIE OCOOUSA
KoMmruiek T 11akaToB K pasjieniaM 3aHsITHH.

11.3. Komnbrorepbl, HHGOPMANMOHHO-TEJIEKOMMYHHUKAIIUOHHBIE CETH, ANINIAPATHO-

NporpaMmMHbI€ U Ay IHOBU3YAJIbHBIC CPEACTBA.

IlepconanbHble KOMIIBIOTEPHI, YKOMILIEKTOBaHHbIE mpourpeiBareasimu CD u DVD,
IOPUHTEpAaMH M IPOrPaMMHBIMHM CpPEACTBAMH; IPOEKTOPbl M HKpaHbl, LUPPOBBIE KaMepsbl;
KOITMPOBAJIbHBIE AIIIAPAThI; JIOKAJIbHASL CETh C BBIX0JO0M B MIHTEpHET.

11.4. [leyaTHbIE U JIEKTPOHHBIE 00pa30oBaTe/ibHbIE U HH(POPMALMOHHBIE PECYPCHI:

- WHPOPMALIMOHHO-METOJUYECKUE MaTepualibl: ydeOHbIE TOCOOMS IO JAMCUUIUINHE,
pa3gaTo4yHbI MaTepUal K pa3JesnaM 3aHATHH;
- DJIGKTPOHHBIE MIPE3EHTAIMH K pa3J/ieiaM 3aHATUHN; yueOHO-METOANYECKHUE pa3paboTKU B
3JIEKTPOHHOM BH/IE; CIIPABOYHBIE MAaTEPHAJIbl B IEYATHOM U 3JIEKTPOHHOM BUJE;

- KadenpanpHas OWONMOTEKa OSIIEKTPOHHBIX H3/JaHUN M ITUCCEPTALMOHHBIX pPadoT,
BBINOJIHEHHBIX aCIIMPAaHTaMU U COTPYAHUKAMU Kadeaphl.

QHGKTpOHHHe I/IH(I)OpMaI_II/IOHHBIe PECYPChI, AOCTYIIHLIC I10JIb30BATCIISAM

PXTY um. /I.1. Menneneena

B 2025 rony (2 xBapTan)

®onnx UBI] Ha 01.01.2025 r. coctaBnser 1 563 142 sk3.

PexBu3uTHI 10T0BOpa
(HOMep, 1aTa 3aKJII0YCHHS, CPOK

XapakrepucTHKa 0H0OIHOTEYHOT 0

Discovery Platform

HanumonanpHas noanucka
(Muno6puayku+ POOU)

Nudopmannonnoe nucemo POOU

Ne JJICKTPOHHLII AeiicTBHs), ccblika Ha caidT IBC, ¢onaa, 1ocTyn kK KOTOPpOMY
peeype CyMMa J1I0roBOpa, KOJIN4eCTBO NPeI0CTABIAETCS J0r0BOPOM
KJII0Yei
1. | DnekTpoHHO - [IpuHaanexHOCTh — COOCTBEHHAs DJEeKTPOHHBIE BEPCUU YUEOHBIX U
OubmuoreyHas PXTY. Hay4HbIX U3J1aHUK aBTOpOB PXTVY
cucrema UBI] o Bcem OOII.
PXTY um. JI.N. Ccpinka Ha caiit ObC —
MenneneeBa (Ha http://lib.muctr.ru/
6aze AIBC
«Hpbucy) Hocryn mig nons3zosarenend PXTY
¢ JTFOOOT0 KOMIIBIOTEPA
2. | CAS SciFinder [TpuHaAIEKHOCTD — CTOPOHHSIS CAS SciFinder Discovery Platform -

wiargopma, co3nanHas Chemical
Abstracts Service moapaszaenenrnem
AMEpUKaHCKOT0 XMMUYECKOTO
oOmrecTBa.
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ot 05.05.2025 r. Ne 327
C 01.01.2025.r. 10 30.06.2025 .

CcpUika Ha caiiT-
https://scifinder-n.cas.org

KonnuecTBo kitoueit — 1octyn ajist
noib3oBareneit PXTY mo IP-
aJpecaM HEOrpaHUYEH.

CAS SciFinder - onnaitn-cepsuc,
00eCTIeYNBAIOIINH TOUCK M aHAIIN3
nH(pOopMaIKU B 00JIACTH XHUMUH,
OuoxumuH, (hapMareBTHKH,
TCHETUKHU, XUMHYECKON MHXKECHEPHUH,
MaTepHaIOBEICHHUS,
HAaHOTEXHOJIOTUH, PU3UKH,
T'€0JIOTUH, METAILTYPTUH U APYTHX
CMEXHBIX JTUCIHILIHH.

Wiley Journals
Database

[IpuHaIeKHOCTD — CTOPOHHSAA
Hanuonanpnas nognucka
(Muno6pnayku+ POOU)

WNudopmannonnoe nucemo PODOU
ot 05.05.2025 r. Ne 326, 329

C01.01.2025.r. 10 30.06.2025 r.

CchpuiKka Ha CaT-
https://onlinelibrary.wiley.com

KomnuecTBo Kitouet — TOCTyIl Uit
nojupi3oBareneit PXTY mo IP-
azjpecaM HEOTPaHUYEH.

Hactpolika yganeHHoro nocryna:
https://www.wiley.com/en-
us/customer-success/brightcove-
research-training/how-to-access-
wiley-online-library-content-

remotely

John Wiley & Sons, Inc. —
KpYyIHEeHIIee akaeMU4ecKoe
U3JIATEIBCTBO C
MYJIbTUAUCIUITTUHAPHBIM
KOHTEHTOM. B mopTdonmo
uznarenscTBa 6osee 1600 HaydIHBIX
peLeH3upyeMBIX KypHaioB, 22 000
KHHUT 1 MOHOTrpadui, a Takxe 250
CIIPABOYHHUKOB ¥ SHITUKIIOTICTUH.
Wiley Journal Database u Wiley
Journal Backfiles —
MOJTHOTEKCTOBBIE KOJUICKIINH,
KOTOPBIC BKIIIOYAIOT B CeOsI KaK
TEKyIlIHe, TaK U apXUBHBIC BHIITYCKU
u3 6onee yem 1700 xypHanos
U3/IaTENIbCTBA, OXBATHIBAIOIIHE
Takue 00JacTH Kak TyMaHUTapHbIE,
€CTECTBEHHbIE, OOIIECTBEHHBIE U
TEXHUUYECKUE HAYKH, a TAKKE
CEJIbCKOE XO03sIICTBO, MEIUILIUHY U
3/IpaBOOXpaHEHHE.

I'nyOuna nocryna:

1997 - 2004 rr. (70 30.06.2025 1.);
2025 r. (6eccpouHoO)
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Questel. baza
nmanubex Orbit
Premium edition

IIpuHaIeKHOCTD — CTOPOHHSASA
Harnonanbaag moamucka
(Muno6pnayku+ POOU)

WNudopmannonnoe nucemo PODOU
ot 25.04.2025 r. Ne 310

C 01.01.2025.r. 1o 30.06.2025 r.
CcpUika Ha caiiT-

https://www.orbit.com

KonnuecTBo Kitoueit — noctyn ajist
nons3oBarener PXTY no IP-
aZipecaM HeorpaHUYeH.

VY naneHHslii 1OCTYII K pecypey
TonbKo yepe3 SAML (Security
Assertion Markup Language)
ayTeHTH(UKALIHIO.

Orbit Premium edition (Orbit
Intelligence Premium) — 6a3a
JAaHHBIX MTATEHTHOTO MOKCKa,
o0benuHsroNIas HHGOPMAIIHIO O
Ooree yem 122 MuIMoHaX
NaTeHTHBIX MyOJIMKauH,
noJjiydyeHHyto u3 120
MEXTYHAPOIHBIX MaTEHTHBIX
BeIIOMCTB, BKIItouas Pocllarenr,
Bcemupnyio opranuzanuio
WHTEJUIEKTYaIbHOW COOCTBEHHOCTH
(BOUC), EBpornelickyro maTeHTHYIO
opranm3anuio. basa Bkitouaer He
TOJIKO 3apErUCTPUPOBAHHbBIC
MaTEHTHI, HO ¥ JIOKYMEHTHI OT
CTaJIUU 3aBKU J0 PETUCTPAIUU.
BonbIIMHCTBO TOKYMEHTOB
COJIEp>KaT aHHOTAI[UU HA
AHTTIUICKOM SI3bIKE, MTOJIHBIE TEKCThI
JIOKYMEHTOB TIPUBOSTCS HA S3BIKE
OpUTHHANA.

DNEeKTPOHHBIE
pecypcesl
n3aaTcjbCTBa
SAGE Publications
eBook Collections

[IpuHaAIeKHOCTH — CTOPOHHSIS
Harmuonanbuag moamucka
(Muno6puayku+ PODU)

HNudopmannonnoe nmucbmo PO
o1 30.10.2022 r. Ne 1403

C 01.11.2022.r. — GeccpouHo

CchUika Ha caiiT —
https://sk.sagepub.com/books/discip

line

KommuecTBo kitoueit — TOCTyI JuIst
noiapi3oBareneit PXTY mo IP-
aJgpecaM HEOTrpaHUYEH.

eBook Collections -
MIOJTHOTEKCTOBAsT KOJUICKIIUS
3JICKTPOHHBIX KHUT (MOHOTpadwuii)
uznatenberBa SAGE Publications
10 PA3JIMYHBIM 00JIaCTAM 3HAHHM.

I'mybuna noctymna: 1984 - 2021 rr.
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World Scientific
Publishing Co Pte
Ltd.

baza ganHeIx
World Scientific
Complete eJournal

IIpuHaIeKHOCTD — CTOPOHHSASA
Harnonanbaag moamucka
(Muno6pnayku+ POOU)

WNudopmannonnoe nucemo PODOU
ot 15.06.2023 r. Ne 883

World Scientific Complete eJournal
Collection —
MYJIbTHAACIUILTHHAPHAS
IIOJIHOTEKCTOBAs KOJUIEKLIHS
JKYPHAIIOB MEKTYHAPOIHOTO
Hay4HOro m3aarenscTBa World

Collection Scientific Publishing, kotopas
C01.11.2022.r. 10 01.06.2025 r. OXBaTHIBAET TAKHE TEMATHKH, KaK
CchlIka Ha caiT- MaTeMaTHKa, PU3nKa,
https://www.worldscientific.com KOMITBIOTEPHBIC HAyKH, HHKEHEPHOE
JIeJ10, HAYKHU O JKU3HU, MEAUIIMHA U
KomuuecTBo kitouelt — mocTym st | coruanbHbie Hayku. Ocoboe
nons3oBarener PXTY no IP- BHHUMAHUE B KOJUIEKIIUH YIEIEHO
aZpecaM HeOrpaHUYCH HCCIICIOBAHUSAM A3HATCKO-
TUXOOKEaHCKOI'0 PErMOHa, KOTOPhIE
00BETMHEHBI B TPYIIY XYPHAJIOB
Asian Studies.
I'myOuna nocryna:
2001-2025
DIEeKTPOHHBIE [IpuHaIe)XKHOCTD — CTOPOHHSS Springer Journals — moJaHOTEKCTOBas
pecypcsl Springer | HarnoHnanpHast moamucka IOJINTEMATHYCCKAs KOJUICKITUS

Nature

(Muno6puayku+ PODU)

HNudopmanmonHoe mucsmMo
PODU ot 29.12.2022 1. Ne 1948

beccpouno

CchUIKa Ha caiiT-
http://link.springer.com/

KYpHAJIOB M3JaTeNbCTBa Springer
M0 pa3Iu4YHBIM OTPACISAM 3HAHUH,
KoTopasi BkIouyaeT Ooinee 2 900
HaNMEHOBAHUI JKYPHAIOB o
JUCHUIIIMHAM:

['my6una noctyma: 1997 - 2024 rr.

beccpouno

CchUIKa Ha caiiT-
https://www.nature.com

Nature Journals — momHoTeKCcTOBAs
KOJUIEKIINS KYpPHAJIOB U3aTENIbCTBA
Nature Publishing Group,
BXOJSIIETO B IPYNITy KOMIIAHUMN
Springer Nature, BKIto4aromast
JKypHaJIbl U31aTeabCTB Nature,
Academic journals, Scientific
American u Palgrave Macmillan.

['mybuna goctyma: 2007 - 2024 rr.

beccpouno

CchUIKa Ha caiiT-
http://link.springer.com/

Adis Journals — monHOTEKCTOBAS
KOJUTEKITHS KYypHaJIOB "
MH(OPMALIMOHHBIX OroseTeHeu

uznatenscTBa  Adis, pa3melieHHas
Ha maatdopme Springer Nature.

Kommexmus BKJIIOYACT 19
peleH3UPYEMBbIX  JKYpPHAJIOB  TIO
MCIUIINHE, OMOMEIUITNHE H
(hapmakoorum.

['ny6una goctyna: 2020 - 2024 rr.

25



https://www.worldscientific.com/
http://link.springer.com/
https://www.nature.com/
http://link.springer.com/

KonnuecTtBo knroueld — noctyn 11 noib3osateneid PXTY no [P-agpecam

HEOTpaHUYEH.

Hacrpoiika ynaneHHoro goctymna kK pecypcam Springer Nature Ha CTpaHuUIe

Remote Access caiita n3mareinbCcTBa.

ONEeKTPOHHBIE
pecypcsl Springer

[IpuHaIeKHOCTD — CTOPOHHSAA
HanuonanpHas nognucka

1. Springer Journals — 6a3a 1aHHbIX,
coJcpxKaias IMOJTHOTECKCTOBBIC

Nature Physical (Muno6Gpuayku+ POOU) KYpHaJIBI H31aTENbCTBA Springer
Sciences & (rox m3nanus - 2024 r.), a UMEHHO
Engineering WNudopmanoHHOE MHCHEMO TemMaTtudeckue Koyuiekiuu Physical
Package PODU ot 20.03.2024 1. Ne 254 Sciences & Engineering Package Ha
miaropme
Beccpouno https://link.springer.com/
Ccblika Ha caiT-
http://link.springer.com/
beccpouno 2. Nature Journals - 6a3a qaHHBIX,
coJieprKariasi IOJTHOTEKCTOBBIC
Ccbuika Ha caiT- xypHaisl Nature Publishing Group,
https://www.nature.com a umenHo Nature journals (roj
u3nanus - 2024 r.) TeMaTH4YECKOM
koyuteknuu Physical Sciences &
Engineering Package na
wiardopme: https:// www.nature.co
KonunuectBo kitoueit — nocryn juist noas3oBareneid PXTY no [P-agpecam
HeorpannyeH. HacTpoiika ynaneHHOro JocTyma K pecypcam Springer
Nature Ha ctpanuiie Remote Access caiita u3qaTenbCTBA.
DNEeKTPOHHBIE [IpuHagIexHOCTh — CTOPOHHSS 1. Springer Journals - 6a3a JaHHBIX,

pecypcenr Springer
Nature Social
Sciences Package

Harmonanbuag moamnucka
(MunoOGpnayku+ POOU)

WNudpopmanmoHHOE MHCHEMO
POOU ot 20.03.2024 r. Ne 254

beccpouno

CchUIKa Ha caiiT-
http://link.springer.com/

coJieprKaIiasi MOJTHOTEKCTOBBIC
YKypHAaJIbI M3aTeIbCTBA Springer
(romg u3nanus - 2024 r.), a UMEHHO
TEMaTHYeCKYIO KoJuieKiuo Social
Sciences Package na nmimardopwme:
https://link.springer.com/

beccpouno

CchUIKa Ha caiiT-
https://www.nature.com

2. Nature Journals - 6a3a gaHHBIX,
coJieprKariasi MOJTHOTEKCTOBBIC
KypHaJIbl U3aTEIbCTBA Springer
(rox m3nanus - 2034 r.), a UMEHHO
TEMaTHUYECKYI0 KoJuiekuuio Social
Sciences Package na mtargopme:
https://link.springer.com/

KonnuecTBo kimroueit — noctyn i nonb3zoBateneil PXTY no [P-agpecam
HeorpanuyeH. HacTpoiika ynaneHHOro JocTyma K pecypcam Springer
Nature Ha cTtparuiie Remote Access caiita u3gaTesbCcTBa.
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10. | ba3a mannbix 2021, | [IpuHaUIeKHOCTH — CTOPOHHSIS Springer eBook Collections -
2023 HanmonansHas noammcka OJHOTEKCTOBAS apXHUBHAs
eBook Collections | (Muno6pHayku+ PODI) KOJUICKIIMSI ~ 3JICKTPOHHBIX  KHHT
Springer Nature u3narenscTBa Springer Nature Ha

Nudopmannonnoe nucekMo PODU | aHMIIMHACKOM A3BIKE IO PA3IUYHBIM
ot 02.08.2022 r. No 1045 OTpacJIsiM 3HAHUU.
WNudopmannonnoe nucemo PODOU

o1 29.12.2022 r. Ne 1947 I'my6una gocryna:

beccpouno 2005 - 2010 rr.; 2018 - 2024 rr.
Ccblika Ha calT

http://link.springer.com/

O HacTpoiikax yJaJeHHOTO JI0CTyIa

K pecypcam Springer Nature Ha

crpanuue Remote Access caitta

U37aTeIIbCTBA.

KonugectBo kitouei — 10CTyI s

nonb3oBareneit PXTY no IP-

ajipecaM HeOrpaHHYEH.

11. | DneKkTpoHHBIC [MpuHaIeKHOCTD — CTOPOHHSISI AIPP Journal Collection — o6a3a
pecypcsl AIPP HanmonansHas noamucka JTaHHBIX, COJAepXKallas apXUBHYIO
Digital Archive (Muno6puayku+ PODIN) MOJTHOTEKCTOBYIO KOJUICKIIHIO U3 29
U3JIaTENIbCTBA KypHAJIOB u COOpPHHUKOB
American Institute | Madopmannonnoe muceMo POOU | koHpepeHuit M37aTeIhCTBA
of Physics o1 29.12.2022 1. Ne 1945 American Institute of  Physics
Publishing Publishing. B obmacti mpukiagHOH

beccpouno GU3MKH M CMEXHBIX 00JacTsIX
3HaHUSI.
Ccblika Ha caiT-
https://scitation.org ['mybuna nocryma:1929-1998 rr.
KonnyectBo kitoueit — 1octym ams
nosb3oBareneit PXTY no [P-
ajipecaM HeorpaHHueH
12. | DnekTpoHHBIE [TpuHaIeKHOCTD — CTOPOHHSIS AIPP Ebook Collection I + AIPP

pecypcst AIPP E-
Book Collection |
+ Collection Il
n31aTcjIbCTBA
American Institute
of Physics
Publishing

Harmonanbuag moamucka
(MunoOGpnayku+ POOU)

HNudopmannonnoe nucemo POOU
o1 31.10.2022 r. Ne 1404

C 01.11.2022 r. — GeccpouHo

CchuUIKa Ha CanT-
https://scitation.org/ebooks

KonunuecTBo Kitoueit — 1ocTym st
nonp3oBareisie PXTY o IP-
aJjpecaM HeOrpaHWYEeH

Ebook Collection Il —
HOJHOTEKCTOBbIE KOJIJIEKIIMM KHUT
u3narenbcTBa American Institute of
Physics Publishing B o6nactu
MPUKJIATHON U XUMHAYECKON
¢u3uku, OMOIOTHH, SHEPTETHKH,
ONTHKHU, (DOTOHUKH,
MaTepHaIOBEICHUS U
HAHOTEXHOJIOTUH U Ap.

['my6una noctyma: 2020 - 2022 rr.

27



http://link.springer.com/
https://scitation.org/
https://scitation.org/ebooks

13. | Bentham Science [TpuHaaIeXKHOCTD — CTOPOHHSS Bentham journal collection —
Publishers HanmonaneHas nmoanucka MOJIHOTEKCTOBAS KOJUIEKIIUS
ba3za nanHbIX (Muno6puayku+ PODI) KypHaJIoB u3aareiabcTBa Bentham
Journals Science, KOTOpOe MyOIHKYET
Nudopmannonnoe nucemo PODU | HayuHbIe, TEXHUUECKUE U
o1 24.08.2022 . Ne 1136 MEIUIIMHCKIE U3JaHus,
OXBAaTBIBAIOIINE PA3INYHBIC 00JIACTH
Bbeccpouno OT XUMHUHU U XUMHYECKON
TEXHOJIOTHH, HHKCHEPHUH,
CchUIKa Ha calT — (hapMareBTHUECKUX MCCIICIOBAHUI
https://eurekaselect.com/bypublicati | u pazpaboTok, MeAUIIUHBI 10
on COLIMAJIbHBIX HAYK.
C uHCTpYKLUEH 110 HACTPOUKE
yIaJIeHHOTO JOCTYIa MOXKHO ['mybuna moctyma:
03HAKOMHTHCS IO CCBUIKE
2000 - 2021 rr. (mo 01.06.2025 1.);
KomuuecTBo xmtoueit — moctym st | 2022 - 2025 rr.
nonbs3oBarener PXTY no IP-
aZipecaM HeorpaHUYEeH.
14. | Bentham Science [IpuHaAIEKHOCTD — CTOPOHHSS Books — momHoTeKkcTOBAs

Publishers
baza manHbBIX
eBooks

Harmuonaneuag moamucka
(Muno6puayku+ PODI)

HNudopmanmonnoe nmucbmo POOU
o1 08.09.2022 r. Ne 1217

beccpouno

CchUika Ha caiiT —
https://eurekaselect.com/bybook

KonunuecTBo kiatoueit — 1ocTym 1iist
noie3oBareneit PXTY mo IP-
aZpecaMm HEOTPAHUYEH.

KOJUICKIIHS SJIEKTPOHHBIX KHHUT
n3narenbcrBa Bentham Science
Publishers, B KoTOpyro BKIIOUEHBI
U3JIaHUS IO CIIEAYIOIIUM 001acTsIM
HaYKW: XUMUs, PHU3HKa,
MaTepHaJIOBEeHUE, ACTPOHOMUS,
OITHKA, (OTOHUKA, SHEPTEeTHKA,
UH)KEHEepusl, MaTeMaTHKa,
CTaTUCTHKA, NHPOPMATUKA U
BBIYMCITUTENbHAS TEXHUKA,
MeauIHa, hapMaKoIoTus,
OKpYy’karolas cpena, OusHec,
SKOHOMMKA, (PUHAHCHI U Jp.

I'my6una noctyna:2004 - 2022 rr.
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15. | EBSCO eBook [TpuHaaIeXKHOCTD — CTOPOHHSS EBSCO eBooks — monHoTeKCTOBAS
HannonaneHas noanucka MEXIUCUUIIIIMHAPHAS KOJUICKIUS,
(Muno6puayku+ PODI) KoTopas BkitouaeT 6osee 5000
3JIEKTPOHHBIX KHUT OT BEIYIINX
WNudopmannonnoe nucekMo PODU | HaydHBIX M YHUBEPCUTETCKUX
o1 28.04.2023 r. Ne 708 U3IaTEIbCTB U OXBATHIBAET
IIMPOKHIA CIIEKTP TeM: OM3HEC,
beccpouno BCEMUPHAs UCTOPUS, NHXKXEHEPUSI,
JUTEPATYpPOBEICHUE, MEIUIIMHA,
Ccblika Ha calT — o0Opa3oBaHue, MOJIUTOJIOTHS,
https://web.p.ebscohost.com/ehost/s | penwrus, conraabHbIe HAYKH,
earch/basic?vid=0&sid=d6f3a513- | rexHonoruu, Gpumocodus,
2512-4b52-bd8c- 9KOHOMHUKA, SI3bIKO3HAHKE U JIP.
4ff40c184aed%40redis
I'my6una noctyma: 2011 - 2023 rr.
KonnuecTBo kitoueit — noctyn ajist
nonbs3oBarener PXTY no IP-
aJpecaM HEOTPaHUYECH.
VY naneHHslil 10CTYII 110
WHJUBUIYAJIbHOW PETHCTPALIUH.
16. | Hayunsie xypHansl | [IpuHaAICKHOCTS — CTOPOHHSISI [TonHOTEKCTOBASA KOJUIEKIUA
PAH HanmmonanpHast moamnucka XKypHanoB Poccuiickoil akaieMuu
(Muno6punayku+ PODU) Hayk BKJtoyaeT 141 HaumMeHOBaHuE

’KYpPHAJIOB, OXBaThIBAIOIINX
Nudopmannonnoe nucemo PODU | paznuuHbie HAy4HBIC

o1 29.10.2024 1. Ne 1080 CIIEIIMAIbHOCTH.
Bbeccpouno I'mybuna mocryma: 2023-2025
Ccblika Ha caT — beccpouno

https://journals.rcsi.science/

JlocTym ocyliecTBIsSeTCS Ha OCHOBE
IP-anpecoB yHuBepcuTeTa 1
NEPCOHATBHON perucTpaIiu

Becrinaraple apXUBHBIC KOJUICKIIMH, TPHOOpEeTeHHBIe MUHOOPHAYKH IJIS BY30B.

Apxus M3narenscrea American Association for the Advancement of Science.Ilaker «Science
Classic» 1880-1996

Apxus U3parensctea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus uznarenscrsa Macturyra ¢usuku (Benmukoopuranns). ITaker «Historical Archive 1874-
1999y ¢ mepBOro BBIMYCKA KayKAO0ro sKypHaaa mo 1999, 1874-1999

Apxus m3narensctBa Nature Publishing Group. ITakeT «Nature» ¢ IepBOro BeIIYCKa IIEPBOTO
nomMmepa 1mo 2010, 1869-2010

Apxus m3narensctBa Oxford University Press. ITakeT «Archive Complete» ¢ mepBoro BeIIycKa
Ka)KJI0ro JKypHazia 1mo 1995, 1849-1995

Apxus m3narenscta Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepBoro BEIITyCKa
KaKJ10ro sKypHazia 1mo 1998, 1890-1998

Apxus m3narenscrsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BeIITycKa
KaKJI0ro JKypHazia 1mo 1996, 1798-1997

Apxus uznareascrsa Cambridge University Press. TTaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mtepBoro BBIITYCKa Ka)XI0ro skypHana mo 2011, 1827-2011
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https://journals.rcsi.science/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824

Apxus xypHanoB Koponesckoro xumuueckoro oomectsa(RSC). 1841-2007

BecniaTubie opunmnanbHble OTKPbITHIE pecypebl UHTEpHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6venunsier 6onee 10000 HaydHBIX J)KYPHAJIOB 110 Pa3IMIHBIM OTPACIISM 3HaHUHU (OKOJIO
2 MIJITHOHOB cTaTeil) n3134 cTpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmenieno 6osiee 3000 KHUAT TIO pa3IMYHBIM OTPACIISIM 3HAHUM, TTPEIOCTaBIEHHBIX 122
HAYYHBIMH U3/1aTEILCTBAMHU.

3. BioMed Central https://www.biomedcentral.com/ba3a nanusix Bkiaogaer 6omnee 300
pELEH3UPYEMBIX KYPHAJIOB [0 OMOMEIUIIMHE, MEIUIIMHE U €CTECTBEHHBIM HayKaM. Bce craTbu,
pa3MelieHHbIe B 0a3e, HaXOITCs B CBOOOIHOM JIOCTYIIE.

3. OnekTpoHHbIN pecypce arXiv https://arxiv.org/

Kpynnueiinmm OecriaTHbIN apXUB 3JIEKTPOHHBIX HAYYHBIX MYOJIMKAILIMA 110 pa3aenaM (QU3NKHy,
MaTeMaTHKH, HH(HOPMATUKH, MEXaHUKH, ACTPOHOMHUHU U OMOJIOTHH. KPUTEPUEB.

4, Komnekmus sxxypuanos MDPI AG http://www.mdpi.com/

MHoOTOAMCIUTITMHAPHBINA TU(HPOBON U3IATEIILCKHIA pecypc BhImyckaet Oomee 120
pPa3HOO0OPA3HBIX SJIEKTPOHHBIX )KYPHAJIOB, HAXOSIIMXCS B OTKPBITOM JOCTYIIE.

5. W3narenscTBo ¢ oTKpbITEIM Aoctynom InTech http://www.intechopen.com/

[lepBoe u kpymHeiiee B MUpPE U3AATEILCTBO, MyOIMKYIOIIEe KHUTH B OTKPBITOM JIOCTYIIE,
okoJ10 2500 HayuHbIX n3naHuii. OCHOBHAs TeMaTHYECKasi HAIIPABICHHOCTD - PU3UYECKUE U
TEXHUYECKHUE HAYKH, TEXHOJIOTHH, MEIUIIMHCKUE HAYKH, HAYKH O JKU3HH.

6. basa nannbix xumudeckux coequnennit ChemSpider http://www.chemspider.com/
ChemSpider — 3To GecriatHas XUMUUecKast 6a3a JaHHbBIX, PEIOCTABISIONIAS OBICTPBIN JOCTYII
K OoJsiee yeM 28 MUJUTMOHAM CTPYKTYP, CBOMCTB U COOTBETCTBEHHOU MH(opMaluu. Pecypc
npuHaanexut Koposnesckomy xumuyeckomy obmiectBy Benuko6puranuu (Royal Society of
Chemistry).

7. Komnexkuus sxxypranos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komekius ;xypHajioB, B KOTOPBIX IMYOJIMKYIOTCSI OTYETHI O HOBBIX UCCIIEIOBAHHIX
B 00JIaCTH €CTECTBEHHBIX HayK U MEULIMHBI. PELIeH3UpOBaHUE.

8. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo no marenTam u ToBapHbIM 3HakaM CIIIA — USPTO — npenoctaBnset cBOOOAHBIH
JIOCTYN K aMEpUKAaHCKHUM MaTeHTaM, onyonukoBaHHbIM ¢ 1976 r. 1o HacTosiee BpeMsi.

9. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (JInOO MaTeHTHBIE 3asBKH) Oojee 50 HallMOHAIBHBIX U HECKOJIBKUX MEKTYHAPOIHBIX
HNaTeHTHBIX OI0PO, B TOM uHcie nociaHble TekeThl naTreHToB CIIA, Poccun, @paniyu, SAnonuu u
Ap.

10.  denepanbHbI HHCTUTYT IpoMbIIIEHHOH cobcTBeHHOCTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypcsl @PUIIC cBoboaHOrO N0CTyMNA:

- OnektpoHHbIe OroiueTenu. M3ooperenus. [lonesnpie Mmoaeny.

- OTKpBITBIE peecTpbl pOCCUHCKUX N300pETEHUI 1 3asBOK HAa H300peTeHusI.

- Pedepatsr poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 19942016 rr.

- [TomHBIE TEKCTHI POCCHUMCKHUX MATEHTHBIX JOKYMEHTOB U3 MOCIEIHEr0 O(UIIMATHLHOTO
OroseTeHs

11. The Association for Computing Machinery (ACM) — Mex1yHapoJHOE HEKOMMEPUYECKOE
podeCCHOHAIBHOE COOOIIECTBO, OCHOBAaHHOE B 1947 roay, oObeIuHSAIONICE MPEroaBaTeNeH,
UcclieoBaTesel U CelualucTOB B 00JIaCTH BHIYUCIUTENBHON TEXHUKU, MHOOPMAIIMOHHBIX U
KOMITbIOTEPHBIX TexHoJorui. Ceplika Ha pecypc: https://dl.acm.org Cchblika Ha
paznen Open access: https://www.acm.org/publications/openaccess
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12. Annual Reviews — HekoMMepUecKas akaJeMruvecKas U3aaTeabckass KOMIaHHs,
BBIITyCKaroIas xKypHaisl ¢ 1932 rona.

B noprdonuo uznarenscrBa 51 xypHai, TeMaTHKa KOTOPBIX OXBAThIBAET 00JACTH €CTECTBEHHBIX
1 COMAJIBHBIX HAYK, HAYK O )KXU3HU, 6I/IOMC,HI/IL[I/IHY, 9KOHOMMKY U JIp.

Ccoika Ha pecypc: https://www.annualreviews.org/

Ccpuika Ha paznen Open access: https://www.annualreviews.org/S20

13. Cambridge University Press — crapeiiiiee B MUpe YHUBEPCUTETCKOE HU3AaTEIbCTBO,
nyOJIMKYIOIIee Hccae10BaTeIbCcKie padoThl, CIPAaBOYHBIC M YU€OHBIE MAaTEPUAIIBI 110 ITUPOKOMY
Kpyry quciuiuiiH. KoHTeHT u3jaTenbcTBa MpeICTaBlIeH Ha oHaiH-maTgopme Cambridge
Core, Ha KoTOpO# AOCTyNHO 117 *)ypHasioB ¥ 372 KHUTM OTKPBITOTO 10CTyNa, 317 xKypHaioB
TUOPUAHOTO AOCTYIIA.

Ccpuika Ha pecype: https://www.cambridge.org/universitypress

Ccoinka Ha paszgen Open access: https://www.cambridge.org/core/publications/open-access

14. The Royal Society of Chemistry BkirrouaeT 12 xypHaIOB «30JI0TOT0Y» OTKPBITOT'O JJOCTYIIA,
KpOME TOT'0, BCE KYpHAJIbI OOIIECTBA ABISIOTCA THOPUAHBIMU U B HUX MOTYT IyOJIMKOBAThCS
MaTepHalbl OTKPBITOTO JJOCTYIIA.

XKyphainbl o011ecTBa 0XBaTHIBAIOT OCHOBHBIE XUMHUYECKHE HAYKH, BKITIOYAst CMEXHbIE 001aCTH,
TaKue KaK Ouosorusi, 6Mo(u3nKa, JHepreTHKa U OKpYyKarolas cpea, MallnHOCTPOSHHE,
MaTepuajoBeeHUE, MEIUIIMHA U (PU3UKA.

Ccoinka Ha pecypc: https://pubs.rsc.org/en/journals?key=title&value=current

Ccpuika Ha pazaen Open access: https://www.rsc.org/journals-books-databases/open-access/
15. Taylor & Francis Ha ceromHsIIHUN ACHb W3IATEILCTBO BBITycKaeT 0koyio 180 xypHaIOB ¢
MOJIHOCTBIO OTKPBITHIM JIOCTYIIOM.

Ccpuika Ha pecype: https://www.tandfonline.com/

Ccouika Ha pazaen Open access: https://www.tandfonline.com/openaccess/openjournals

16. U3natensctBo John Wiley & Sons, Inc. BkitogaeT okoso 230 xypHaAJIOB «30JI0TOTOY
OTKpbITOr0 noctyna u 6omaee 1300 ruOpuIHBIX KypHAJIOB.

Ccplika Ha pecypc:

https://onlinelibrary.wiley.com/action/doSearch? AllField=&ConceptID=15941&startPage=
Ccpuika Ha paznen Open access: https://authorservices.wiley.com/open-research/open-
access/browse-journals.htm

31


https://www.annualreviews.org/
https://www.annualreviews.org/S2O
https://www.cambridge.org/universitypress
https://www.cambridge.org/core/publications/open-access
https://pubs.rsc.org/en/journals?key=title&value=current
https://www.rsc.org/journals-books-databases/open-access/
https://www.tandfonline.com/
https://www.tandfonline.com/openaccess/openjournals
https://onlinelibrary.wiley.com/action/doSearch?AllField=&ConceptID=15941&startPage
https://authorservices.wiley.com/open-research/open-access/browse-journals.htm
https://authorservices.wiley.com/open-research/open-access/browse-journals.htm

11.5. IlepeyeHb JIMIIEH3MOHHOTO POTPAMMHOI0 00ecIeYeHus :

PexkBu3UTHI Cpox
Ne HaumeHoBaHHe MPOrpPaMMHOTI0 KonuuectBo OKOHYAHHUSA
n/n NMPOAYKTA slorosopa JHULEeH3UI necTBuA
NMOCTABKH
JIMIEH3UH
KonTtpaxkr 20 nuieH3uy i OeccpouHas
1 ABBYY FineReader 10 Professional No 143- aKTHBAIIUH Ha
' Edition 1642A/2010 | pabo4nx CTAHIMIX
or 14.12.10
KoHntpakr 5 nuueH3ui s 6eccpounas
5 CoreIDRAW Graphics Suite X5 Ne 143- aKTUBAIlUU HA
" | Education License 1649A/2010 | paboumx CTaHIHUIX
or 14.12.10
KonTpakt 1 nunensus ans OeccpouHas
3 Ynpasnenue npoexkrtamu Project No 143- AKTUBALIUU Ha
" | expert tutorial 1642A/2010 | pabo4nx CTaHIHIX
ot 14.12.10
Kontpakr | CereBas nunieHsusi | OeccpoyHas
HeucknrounrenbHas TUIIEeH3Us Ha Neds- 1a 200
" ucnoisbszoBanne SOLIDWORKS 359A/2020 | mons3oateneii
EDU Edition 2019-2020 Network - or
200 Users 26.05.2020
Kontpakr | CereBas nuien3usi | OeccpouyHast
. . Ne 90- Ha 200
5. SolidWorks EDU Edition 2020-2021 1339A/2021 | mombsosarencii
Network - 200 U 6eccpounas sers or
07.09.2021
KonTpakt VYueOHbIit 6eccpouHas
Nel89- KOMILIEKT
2402A/2023 IPOrPaMMHOTO
HeucknrounTenpHas TUIIEH3US Ha or obecreueHLs
15.01.2024 | KOMITAC-3D v21
6. MPaBO MCIOJIb30BaHUS Y YeOHOTO "IMpoexTposare
komruiekTa Kommac-3D v21 Ha 50
mect KTIIIT "
KOHCTPYHPOBaHUE
B
MAaIIMHOCTPOEHUH "
Ha 50 mect
Kontpakt 25 nuueH3un nd OeccpouHas
. Ne 143- aKTHUBaIlMU Ha
7. | Cpena paspadorici Delphi 1649A/2010 | paboumx CTaHIUIX
ot 14.12.10
) KoHnTpakt 1 nuuensus i 6eccpouHas
8. Cpena pa3pabotku C++ Builder Ne 143- AKTHBALIY Ha
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1642A/2010

pabounx CTaHIHUIX

or 14.12.10
Cpena pazpabotku Simulink Control Kontpakr 25 nuueH3ui s OeccpouHas
9 Design Classroom new Product From Ne 143- aKTUBAIMK Ha
" | 2510 49 Concurrent Licenses (per 1642A/2010 | pabo4nx CTAHIMIX
License) or 14.12.10
KonTtpaxkr 1 nuuen3us st OeccpouHas
10 Cucrema npoeKTUPOBaHUS Ne 143- aKTHBALUU Ha
" | CA ErWin Modeling Suite Bundle 1642A/2010 | pabouux cTaHIMAX
or 14.12.10
KonTpaxkr 1 nuuen3us st OeccpouHas
1 OriginPro 8.1 Department Wide Ne 143- aKTUBAIMK Ha
" | License 16425A/2010 | pabouyux CTaHIMAX
or 14.12.10
ITporpara 06paGoTKH Kontpakr 1 muuensusa nig OeccpouHas
12 Ne 143- aKTHUBaIlMU Ha
' BBI;(;HOeﬁcitejI;HBHHX HAHHBI 1645A/2010 | paboumx cTaHIUSAX
or 14.12.10
[Tporpamma 06paboTKu KonTpaxkr 1 muneH3usa o OeccpouHas
13. | ’KCIIEpUMEHTAIBHBIX JAaHHBIX N 143- aicTipatH Ha
' Cheml(;raw o A 16425A/2010 | pabouyux CTaHIMUAX
P or 14.12.10
ITporpana 06paGoTKH Kontpakr 1 muuensusa nig OeccpouHas
14 Ne 143- aKTHUBaIlU Ha
' Z:KhC:;ET;VjI;TI:l;BHHX JIAHHBIX 16435A/2010 | pabounx CTaHIUAX
or 14.12.10
KonTpakt 3 nuneHsui s 6eccpouHas
15 MATLAB Academic new Product Ne 143- aKTHUBAaLIMU HA
" | Group Licenses (per License) 1645A/2010 | pabo4mX CTaHIUSAX
or 14.12.10
MATLAB Classroom Suite new KJS{HTZ';KT 25a muejgm H;H Oeccpounas
o - KTHUBAIIlUU H
16. | Product From 25 to 49 Concurrent &
Licenses (per License) 1642A/2010 | pabounx cTaHIUAX
P ot 14.12.10
KonTpakt 25 nuueHsuit s 6eccpouHas
Instrument Control Toolbox
Ne 143- aKTHBaIlMU Ha
17. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | padorinx cranuisx
P ot 14.12.10
. Kontpakt 25 nuueH3un nd OeccpouHas
Image Processing Toolbox
Ne 143- aKTUBaIlMU Ha
18. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649472010 | padorinx cranumx
P or 14.12.10
Fuzzy Logic Toolbox Classroom new | Konrtpakt 25 nmuneH3ui s OeccpouHas
19. | Product From 25 to 49 Concurrent Ne 143- AKTUBAILIMHU Ha
Licenses (per License) 1645A/2010 | pabo4mx CTaHIUSAX
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or 14.12.10

e L. K 25 5| 0
System ldentification Toolbox OHTpakT JIHHCHSHH AU eeepotnat
Ne 143- aKTHBaIlUU Ha
20. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1643A/2010 | paGounx cranusix
P or 14.12.10
. K 25 5 0
Curve Fitting Toolbox Classroom OHTPaKt JHUCHIHI AT eoepoHal
Neo 143- aKTHUBaIlMU HA
21. | new Product From 25 to 49
Concurrent Licenses (per License) 1643A/2010 | padormx craniusx
P or 14.12.10
.. K 2 i
Statistics Toolbox Classroom new J?IHE)LE_;KT SaIJ:HHe:mH H;m Oecepounan
o - THUBAIlUN H
22. | Product From 25 to 49 Concurrent H
Licenses (per License) 1643A/2010 | pabounx CTaHIIUAX
P or 14.12.10
e KonTpaxkr 25 nuueH3un oad OeccpouHas
Global Optimization Toolbox
Ne 143- aKTHUBaIlUU HA
23. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1643A/2010 | padomx craniumsix
P or 14.12.10
. . . i KonTpakr 25 nuueH3uit st | OeccpoudHas
Partial Differential Equation
Ne 143- aKTHUBaIlU Ha
24. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1643A/2010 | paGounx cranuix
P or 14.12.10
e KonTpakr 25 nuueH3uH oiad OeccpouHas
Optimization Toolbox Classroom
Ne 143- aKTHUBaIlNU HA
25. | new Product From 25 to 49
Concurrent Licenses (per License) 1643A/2010 | paGounx cranuix
P or 14.12.10
. KonTpakt 25 nuuen3uit yist | OeccpoydHas
Curve Fitting Toolbox Classroom
Ne 143- aKTHBaIlMU Ha
26. | new Product From 25 to 49
Concurrent Licenses (per License) 1649A/2010 | padoumx cranumsix
P or 14.12.10
KonTpakr 10 nuuen3uit i 6eccpouHas
. ] ] Ne 143- aKTHUBAIIMU Ha
27. | NI Circuit Design Suite 164DA/2010 | paGounx cTaHIUAX
or 14.12.10
Kontpakt 13 nuuensuit mis OeccpouHas
HeI/ICKHIO‘-II/ITeJ'H:Ha}I JIMIICH3UA NO 90_ AKTHBALIAN Ha
28 OriginL.ab ORIGINPRO- New 1333_A/2021 abouux HTaH UAX
" | License Node-Lock License Singl or PaboTHX CTaft
Seat EDUCATIONAL 07.09.2021
Kontpakt 13 nuuensuit mis OeccpouHas
HGI/ICKH}O'—II/ITCHBHaSI JIMICH3US
.. . No72- aKTHUBAIINHU Ha
29 Originlab Annual Maintenance 999A/2022 ABOMIX CTAHLIAX
" | Renewal OriginPro 2022b Perpetual P i
. . oT
Node-Locked Academic Licens 90.08.2022
30 WINDOWS 8.1 Professional Get KonTpakt 24 nuneH3uu st OeccpouHas
" | Genuine Ne 62- aKTUBALlMU Ha
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642A/2013

pabounx CTaHIHUIX

oT
02.12.2013
Kontpakr | 150 nmuuensuit s | OGeccpodnHas
. No 28- aKTHUBaIlMU HA
WINHOME 10 Russian OLV NL
31. Each AcademicEdition 35312;2020 pabouYnXx CTaHITUSIX
26.05.2020
Kontpaxt 24 muuens3un ans | OeccpoyHas
No 62- aKTHBAIlMH Ha
32. | Micosoft Office Standard 2013 649A/2013 | pabouux CTaHIMAX
oT
02.12.2013
Kontpakt 150 nuensuii s 12 mecsreB
. . Nel75- AKTUBALIMU Ha (exxerosHOE
Microsoft Office Standard 2019 2629A/2019 | pabouux crammusx | mpomere
B cocrage:
oT MOMKCKHU C
3. | ° Word 30.12.2019 IPaBoOM
* Excel . nepexoja Ha
e Power Point N
« Outlook OOHOBJIEHHYIO
BEPCHIO
IPOJYKTa)
Horosop Ne 24 mecsia
99-155DA- (npoieHune
Kaspersky Endpoint Security ms 223/2024 ot HOATHEII €
34. | obusneca — CranaapTHbiii Russian 25.11.2024 - HparoM
Edition nepexc)"z[a Ha
OOHOBJIEHHYIO
BEPCHIO
MPOJYKTA)
Jorosop Ne
o . 99-1553A- 1 nuueH3us ans
35. | iSpring Suite Max 223/2024 ot aKTHBAIIUU Ha 02.12.2025
95.11.2024 paboumx CTaHIHIX
- o % | e
36. | iSpring Suite Bepcwust 11 223/2024 or aKTHBAIlUU Ha 02.12.2025
95 11.2024 pabounXx CTaHIUSAX
JHorosop Ne
99-155DA-
37. | Ilnmansr Munu 23/2024 oF 1 30.09.2025
25.11.2024
Astra Linux Special Edition jis 64-x KonTpakr | 60 nuueHsuit qis
38. | pa3psHOit mIaThopMel Ha Oaze Nel189- aKTUBAIlMU Ha OeccpouHas
MIPOIIECCOPHOM apXUTEKTYphI X86-64 | 2400A/2023 | pabodnx CTaHIUIX
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oT
15.01.2024

KoHntpakr
COMSOL Multiphysics, JIunen3us Ne 109-
39. | Ha yueOHbIii 1320A/2023 6eccpounas
knacc (CKL) oT
22.09.2023
KoHntpakr
COMSOL Multiphysics, I[TnaBatomas Ne 109-
40. | cereBas 13205A/2023 OeccpouHas
muuensus (FNL) oT
22.09.2023
KonTtpaxkr
Ne 13-
41. | Aurumutarnar.BY3 5.0 143K/2025 19.05.2026
oT
30.04.2025
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12. TPEBOBAHMUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOI'PAMMBI

DopMbI U
HaumenoBaHmue METObI
. OcHOBHbBIE IOKA3aTeJIH OLIEHKH
MoayJiei KOHTPOJIAL ¥
OLIEHKH
Paznen 1. | 3naem: OrnecHka 3a
I'pammarnueckue — PYCCKHE 3KBHBAJIEHTBl OCHOBHBIX CJIOB M BBIPAKEHUHN | KOHTPOJIbHYIO
aCICKThl  JICJIOBOI'O | JEIOBOM W MPO(PECCHOHAILHON peun; pabory
o0LEeH s Ha | — OCHOBHEIC IIPUEMBI U METOIbI IepeBo/a, Ne 1

HHOCTPAaHHOM A3bIKC

pedepupoBaHMss ¥ AHHOTUPOBAHMSA JIMTEPATYpbl 110
CHELUATBHOCTH;

— TACCHBHYI0 M AaKTHUBHYIO JIEKCHKY, B TOM YHCIIE
JIeJIOBYIO, o0I11eHayYHYIO u CHeHaIbHYIO
TEPMUHOJIOTHIO, HEOOXOAMMYyI0 i  paboThl  Hax
TUIIOBBIMU TEKCTAMHU.

Ymeem:

— BECTH pEUYEBYIO [ESATEIBbHOCTh TNPUMEHUTEIBHO K
cdepe 1en0Boi U npodeccuoHanbHON KOMMYHHUKAIIHY;

— pabotraTb € OpUIMHAJIBHOM  JUTEpaTypol 1o
CTEUATBHOCTH;

— paboTaTh CO CIIOBApEM.

Braoeem:

— UHOCTPAaHHBIM $I3bIKOM Ha YpPOBHE JI€IOBOIO H
npoeCCHOHATBLHOTO OOIICHUS, HABBIKAMH M YMEHHSIMU
peueBoil  JEATENbHOCTH HNPUMEHHUTENIBHO K  cdepe
JIeTTOBOM 1 Mo eCCHOHATFHON KOMMYHUKAIINY;

(1 cemectp)

— OCHOBHOH MHOS3BIYHOU TEPMUHOJIOTUEN

CIIELIMAIbHOCTH.
Paznen 2. 3naem: O1enka 3a
Urenue, nepeBOA M | — OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCHYECKUX | KOHTPOJIBLHYIO
0COOEHHOCTH €IMHUII 1 OCHOBHBIE CJI0BOOOPA30BaTENbHBIE MOIETIH; paboty Ne 2
CIEHAbHON OM3HEC- | —  pycckue SKBUBAIEHTHI OCHOBHBIX CIIOB M BhIpaskenuit | (1 cemectp)
JINTEPATYPBHI. JIEI0BOM U TTPOECCHOHATIBHON peun;

— OCHOBHbIE  MpHEMBl U  METOABl  IEpPeBOja,
pedepupoBaHMsT ¥ AaHHOTUPOBAHMS JIUTEPATYphl 10
CIELNAJIbHOCTH;

— Tpuembl paboThl ¢ OPUTHMHAIBHOM JIUTEpaTypoil MO
CIELMAIBHOCTH.

Ymeem:

— paboTaTb C OpUTMHAJIBHOM  JIUTEpPaTypodl 1O
CIEIHAIBHOCTH;

— paboTaTh CO CIOBapeM;

— BECTHU JEJIOBYIO NIEPENUCKY HAa U3Y4aEMOM SI3BIKE.
Bnaoeem:

— WHOCTPaHHBIM SI3bIKOM Ha YpOBHE JI€JIOBOTO U
npodeccnoHanbHOTO OOIIEHMSI, HABBIKAMU U YMEHUSIMU
peueBoil  JEATENbHOCTH NPUMEHHUTEIbHO K  cepe
OBITOBOMH, JIeJI0BOM u npodeccuoHanbHOM
KOMMYHHKAIUH;
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Paznen

3.

[TpodeccuonanbHast
KOMMYHHKAIHS B

chepe
o01IeHNS

JACJI0BOIo

— (opmamu JIeT0BOM HEPENCKH, HaBBIKAMU
MOJrOTOBKM TEKCTOBBIX TOKYMEHTOB B YIPaBICHUYECKON
NESITENIbHOCTH;

— OCHOBHOH MHOS3BIYHOU TEPMUHOJIOTUEN
CIELUAIbHOCTH.

3naem:

— PYCCKHE SKBHUBAJECHThl OCHOBHBIX CJIOB U BBIPAKCHUH
npoeCCUOHATILHON peyn;

— OCHOBHbIE  IpUEMBI WU  METOABl  IIEPEBOJA,
pedepupoBaHMsl U AHHOTUPOBAHMS JIUTEPATyphl 110
CIEIUAIBHOCTH;

— TIIaCCMBHYI0 U aKTHUBHYIO JIEKCUKY, B TOM 4YHCIIE
o0lIEHAyYHYI0O M  CHELHUAIbHY0  TEPMHHOJIOTHUIO,
HEOO0XOAUMYIO Uil Pa0OTHI HA/l TUTIOBBIMU TEKCTAMU;

— TpueMbl pabOThl ¢ OPUTMHAIBHOW JHUTEPATypoOd IO
CIEeLUAIBHOCTH.

Ymeem:

— paboTaTb C OpPUTMHAJIBHOM  JIUTEPATypoll MO
CHEeLUATbHOCTH;

— paboTaTh CO CIOBAPEM;

— BECTH JEJIOBYIO IEPENUCKY HAa U3YYaEMOM SI3bIKE;

— BECTU PEUEBYIO JESATEIbHOCTh MPUMEHUTENIBHO K
cthepe ObITOBOM M MpohecCHOHATEHON KOMMYHHKAIIUH.
Braoeem:

— WHOCTPaHHBIM SI3bIKOM Ha YpOBHE JI€JIOBOTO U
poeCCUOHATIBHOIO OOIIEHUs, HABBIKAMU M YMEHHUSIMHU
pedyeBOM  AESATENBbHOCTH INPUMEHHUTEIBHO K  cdepe
Je0oBOM M Mpo(ecCHOHANbHOM  KOMMYHUKAIUH,
OCHOBAaMH IyOJIMYHON peun;

—  (opmamu JIEJI0BOM NEPETNCKH, HaBbIKaMU
MIOATOTOBKHM TEKCTOBBIX JIOKYMEHTOB B YIPaBIECHYECKOU
NeSITeNIbHOCTH;

— ocHOBaMHM  pedepupoBaHMS U aHHOTHUPOBAHUS
JIUTEPATYpPHI 110 CIIENUATIbHOCTH.

Ouenka 3a
KOHTPOJIbHYIO
paboty Ne 3

(1 cemectp)

OneHka 3a
IK3AMEH
(1 cemectp)
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13. OCOBEHHOCTH OPTAHU3AIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIA
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHne UWHBAIMJAOB M JMIl C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS
OCYLIECTBIISIETCSA B COOTBETCTBUH C:

— IlopsakoM opraHu3alMd ©  OCYIIECTBICHHS 0Opa30BaTENbHONW JIEATEILHOCTH
1o 00pazoBaTeNbHBIM IIpOrpaMMaM — Mporpammam OakajiaBpuara, MporpaMMmamM ClelraInuTeTa,
nporpammaMm Mmaructpatypsl (IIpukaz MunucTepcTBa Hayku W BbICIIErO 00pa3oBaHUS
Poccutickoit ®eneparuu ot 06.04.2021 Ne 245);

— IlonoxeHneM O TOpPSJIKE OpraHU3all W OCYIIECTBJICHUS 00pa3oBaTeIbHOMN
JESATENIbHOCTH 10 00pa3oBaTebHBIM IMpOTrpaMMaM BbBICHIET0 00pa3oBaHUS — IPOrpaMMaM
OakanmaBpuaTta, NpOrpaMMaM CHEIHMAJIUTETa, NpOrpaMMaM MAarucTparypsl QenepaibHOro
rOCy/IapCTBEHHOT0 OIOKETHOrO 00pa30oBaTEeIbHOTO YUYPEXKACHHUS BBICHIETO 00pa3oBaHUs
«Poccuiickuii XMMUKO-TeXHOJIOrM4ecKuil yHusepcurer umeHu .M. MenneneeBa», NPUHATHIM
pemiennem Yuenoro coeta PXTY um. JI.1. MenneneeBa ot 28.12.2022, npotokon Ne 5;

— MeroanyecKMMH PEKOMEHJAIMSIMUA TI0 OpraHM3aluu 00pa3oBaTENbHOTO Mpolecca
Uisi  OOy4YeHHMs] WHBAIUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbS B
00pa30BaTeNbHbIX OpraHM3alMsIX BBICHIETO 00pa30BaHUS, B TOM YHCIE OCHAIIEHHOCTH
o0pa3oBaTenbHOro mpoliecca (yTBEpKIeHbI 3aMmecTuTeraeM MunucTpa odpa3zoBanus U Hayku PO
A.A. KimumoBbem ot 08.04.2014 No AK-44/058H).
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JlomonHeHUs U U3MEHEHUs K paboueil mporpamme TUCIUIUTUHbI

«/1e10BOM MHOCTPAHHBIN A3BIK»

OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl

28.04.02 Ha"ounxeHepus

KO 1 HAUMEHOBAHHUE HAIIPABJICHUS ITOATOTOBKH (CHCLLl/IaJ'ILHOCTl/I)

«DVYHKIMOHAIbHEIE ¥ KOMIIO3UIIMOHHBIC HAHOMATEPHAJILL, M3JEINI U3 HUX)

HaumenoBanue OOIT

®opma 00yueHus: ouHas

Howmep
OcHOBaHME BHECEHU
n3MeHeHus/ ConepxaHue JOMOTHCHUS/ U3MEHCHHSI
A3MEHEHU/ NOIMOTHEHUI
JIOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YeHOTO
coBera Ne oT

« » 20 1.
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MuHHCTEepPCTBO HAYKH M BbIcIIero oopazosanus Poccuiickoii @enepauun
(denepanbHoe rocyiapcTBeHHOE OI0IKETHOE 00Pa30BaTEIbHOE YUPeKIeHUE
BbICIIIEr0 00pa30BaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

«I[OHOJIHI/ITCJILHLIC rjiiaBbl MAaTEMAaTUKH»

Hanpagaenue noaroroBku 28.04.02 Hanoun:xeHepusi

KBanmuduxkauusa «<Marucrp»

Mocksa 2025



[Iporpamma cocraBiieHa
3aBeyronIM Kadeapoil BeIcIIei MaTeMaTHky, K.T.H. E.I".PynakoBckoi,
JOIIEHTOM Kadeaphl BhICIICH MaTeMaTHKH, K.T.H. A . H.IllaiikuubiM,

JOTICHTOM KadeIphl BBICIICH MaTeMaTUKH, K.T.H. B.B.Ocumuuk.

[IporpamMma paccMoTpeHa M OAOOpeHa Ha 3acenaHuu Kadeapbl BBICIIEH MaTeMaTHUKU
PXTY um. [I.1. MenneneeBa «15» masg 2025 r., mpotokos Ne 7.



1. HEJIb U 3AJJIAYU TN CHUIIJINHBI

[IporpaMmma coctraBieHa B  COOTBeTCTBMM ¢  TpeboBanusimu  DegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIAPTa BBICIIET0 OOpa30BaHHMS — MAarucTpaTypa
no HanpasieHuto nmoarotoBku 28.04.02 Hanounxenepusi (OPI'OC BO), HakomieHHOro OombiTa
npenojiaBaHus AUCUUIUIMHBL Kadenpor Boicmedl matematuku PXTY wum. .M. MenneneeBa.
[Tporpamma paccunTana Ha U3y4eHUE JUCLUILTUHBI B TEYEHHUE OJTHOTO CEMECTpA.

HucuunnuHa «/lonoJiHUTE/IbHBbIE TJaBbl MAaTEMATHKH)» OTHOCHUTCS K  4acTH,
dbopMHupyeMOil  ydaCTHUKaMH 0OOpa3oBaTeIbHBIX OTHOIICHMH, Oysoka bl «/lucuurmab
(Momynm)» ydeOHoro rmiaHa. IIporpamMma AMCHMIUTMHBI MPEANOIAraeT, YTO MJIsS YCIEIIHOTO
OCBOGHUS TUCIUIUIMHBI O0YyYaroUIUiicsl JIOJDKEH 3HATh OCHOBBI BBICIIEH MaTeMaTHKH, TEOPUU
BEPOATHOCTEM M MAaTeMaTHYECKOW CTAaTUCTUKHM, U3y4daeMble B Kypce «MaremaTuka»
OakanaBpuara.

Henabo UCUMIVIMHBI SIBISICTCS (OPMHUPOBAHHE Yy CTYJIEHTOB CHUCTEMBI OCHOBHBIX
MOHSTHUM, WCIOJNB3YEMbIX JJS TOCTPOCHHS BaXXHEHIIMX MaTEeMaTHUYECKUX MoJenei, u
MaTEeMaTUYECKUX METOOB JIJIsi OITMCAHUS PA3JIMYHBIX MPOIECCOB.

3agauyu QIUCHUILIMHBI CBOJATCS K CO3aHNI0 (DyHIaMEHTAIbHOW MaTeMaTH4eCKOl 0a3bl, a
TaK)K€ Pa3BUTHUIO HABBIKOB MAaTEMaTUUYECKOI'O MBIIUICHUS W UCIOJIb30BAHUSA UX ISl PELICHUs
MPAKTUYECKHX 3a7au.

JuctumimHa «/lomoJHUTeIbHbIE TJIABbI MAaTeMATHKH» IPEIOAacTCS BO 2 CeMecTpe.
KonTponb ycmeBaeMoCTH CTYIACHTOB BEIETCS MO NPHUHITOW B YHUBEPCUTETE PEUTHHIOBOU
CUCTEME.

PaGouass mporpaMma AUCHUIUIMHBI MOXET OBITh peajn3oBaHa C MPUMEHEHHUEM
AJICKTPOHHBIX 00pPA30BATEIBHBIX TEXHOJOTUH M DSJIEKTPOHHOTO OOYYEHMsI TOJTHOCTBIO HIIU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

N3ydyeHne NUCHUIUIMHBI HAIpaBJIEHO HAa MPUOOPETEHHE CIEAYIOUIMX YHHBEPCAJIbHBIX
KOMIICTCHIIUI ¥ HHIAMKATOPOB X JOCTHKCHUS

Kox n HaumeHoBaHue Kon n HaumeHoBaHue
YK nHuKaropa goctkenus YK
YK-1. Cnoco0eH ocymiecTBIATh YK-1.1. 3naeT MeTO/BI OCYLIECTBICHHS TOMCKA BApPUAHTOB

KPUTHYECKUH aHaIU3 MpOoOJEMHBIX | pelIeHus! IOCTaBICHHON MPOOJIEMHOM CUTyallud Ha OCHOBE
CUTyalluii Ha OCHOBE CUCTEMHOI'0 | AOCTYIHBIX HCTOYHUKOB HHPOPMALIUU

M0J1X0/1a, BbIpabaThIBaTh YK-1.2. YMeeT onpeaensiTh B paMKax BEIOPaHHOTO
CTpaTEeruo AeHCTBUN aJITOPUTMA BOIIPOCHI WIIM 33/1a4H, OJyIeXkKaIie
nanbHENen pa3paboTke

YK-1.3. Bnageer cnoco6amu MIaHUPOBaHUS pabOThI JUIs
pelIeHrs TOCTaBJIEHHBIX 3a7a4

Ob6menpodeccHOHAIBbHBIX KOMIIETEHUMH U MHAMKATOPOB UX J0CTUKEHHSI:

Kox u HaumenoBanue Kox n HaumeHoBanue
OIIK nHaukartopa noctwkenus OINK
OIIK-1. CriocobeH CTaBUTh U OIIK-1.1. 3naeT OCHOBHBIE IPUEMBI U METOABI 0OPAOOTKH
pemarh WHXEHEPHbIE U HAYYHO- HKCIIEPUMEHTAIBHON HH(POPMAIIMH U TIOCTPOCHUS
TEXHUYECKHE 331a4H B 0071aCcTH MaTeMaTHYECKUX Mojienen
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HAaHOUHKEHEPHUH U HOBBIX
MEXIUCITUTITHHAPHBIX
HaIlpaBJIEHUSAX HA OCHOBE
€CTECTBCHHOHAYYHBIX 1
MaTeMaTHYeCKUX MOJeIIcH

OIIK-1.2. YMeeT UCTIONB30BaTh MPUEMbI U METO/IBI
00pabOTKH AKCIIEPUMEHTATILHON HHGOPMAITIH 1
MOCTPOCHHUSI MATEMAaTHYECKUX MOJICICH IJisl PeIICHH
WH)KEHEPHBIX U HAyYHO-TEXHUYECKHUX 3a/1a4 B 00J1acTH
npodeccnoHaABHOMN IeATEIBHOCTH

OIIK 1.3. Brageer MareMaTH4YECKUM aIllapaToM JJis
OMMCaHUsl, aHAIN3a U MOJIETTUPOBAHUS ITPOLIECCOB
HAHOTEXHOJIOTUH

B pesynbrate u3ydeHus JUCHUILIMHBI CTYACHT MaruCTPaTyphl JOJKCH:
3name:
— OCHOBHBIC TIOHSTHS U METOJbI JUCKPETHON MaTeMaTHKH, MATEMAaTHYCCKUX METOJIOB PEIICHHUS

npodecCHOHAIBHBIX 3aj1a4.
Ymemn:

— OPpUMCHATb MAaTCMATHUYCCKUC MCTOABI TP PCIICHUU THIIOBBIX HpO(l)CCCI/IOHaJIBHBIX 3aaa4.

Baaoemy:

— MCTOAAMU IIOCTPOCHUA MaTeMaTHUECKOM MOJACIN THUIIOBBIX HpO(bGCCI/IOHaJII)HI)IX 3aga4d Hu
COHep)KaTeHBHOﬁ HHTEPIPETALNHN ITOJYUCHHBIX PE3YJIbTATOB.

3. OFbEM JUCHHUILIMHLI U BUJbI YYEFHOU PABOThHI

Cemec
Bun yuebnoit paboTbl Beero 2 =

3E Akaj. u. 3E Axkaz. u.
Oo6masi TpyA0eMKOCTh TUCIHIIJIHHBI 3 108 3 108
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,42 ol 1,42 o1
Jlexuuu 0,45 16 0,45 16
[pakTuueckue 3ansatus (I13) 0,97 35 0,97 35
CaMocrosiTe1bHasi paboTa 1,58 57 1,58 57
KoHnTtakTHas camocTosTenbHas pabota 0,4 0,4
CaMocCTOsITETbHOE U3YUYECHHE PA3/IeIOB AUCITUILIMHBI 158 56,6 158 56,6
Buja koHTpoJisi — 3a4eT ¢ OLeHKOoMH + +
Bu/1 HTOrOBOr0 KOHTPOJISA: 3a4er ¢ oneHKOM

Cemect
Bun yuebHoit paboTbl Beero 2 °

3E Actp. u. 3E AcTtp. 4.
OO6mast TPYA0EMKOCTD AHCIUILIHHBI 3 81 3 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3AHATHUS: 1,42 38 1,42 38
Jlexumn 0,45 12 0,45 12
[Tpaktuueckue 3anstus (I13) 0,97 26 0,97 26
CamocrosiTeibHast padoTa 1,58 43 1,58 43
KoHTakTHas camocrosiTenbHas paboTa 0,3 0,3
CaMOCTOSTENBHOE U3yIEHUE PA3IEIIOB JUCIIUTLINHEI 1,58 42,7 1.58 42,7
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Bupa xoHTpoJsi — 3a4eT ¢ OLeHKOMH + +

Bua uTOoroBoro KOHTpoJIs: 3adeT ¢ OLEHKOI

4. COAEP)KAHUE JUCIIUIIVINHBI

4.1. Pa3gennl TUCHUNUIMHBI U BUABI 3aHATHI

Ne Paznen nucuumHb AkazieM. yacoB
n/m Bceero | Jlekuuu | Ilpaktu- | CamocTos-
4ecKHe TeJIbHAs
3aHATHUS pabota
Pa3nen 1. BBenenue. JiieMeHTbI TeOPUH 18 3 6 9
MHOKEeCTB U ajJreopauyeckKue
CTPYKTYPBI.
1.1 | MHOXecTBa, OTHOIICHUS M (DYHKITHH. 6 1 2 3
1.2 | [Tonyrpynmel. MoHouasl. ['pynmsl. 6 1 2 3
1.3 | Konbna. [Toss. 6 1 2 3
Pasnen 2. DieMeHTHI TeOpHH rpagoB. 22 3 6 13
2.1 | Bamanue um XapaxkTepucTUku rpadoB. Buabl 7 1 2 4
rpadoB.
2.2 | Huxisl 1 pa3pessl. [lnanapHOCTh U yKJIaaka 7 1 2 4
rpados. Packpacka rpados.
2.3 | JlepeBbs. 8 1 2 5
Pa3nea 3. ByJsieBbl pyHKIMH. 12 2 4 6
3.1 | Anrebpa noruku. byneBsl  dyHKUHMU. 6 1 2 3
Croco6b1  3amanusi. OCHOBHBIE 3aKOHBI
OyneBoil anredoppl. OYHKIMOHAIBHO MOJIHBIE
CHCTEMBI JJIEMEHTAPHBIX OyneBbIX
¢ynkuui. BaxxHeiinme 3aMKHYTBIE KJIACCHI.
3.2 | MunnMU3aHs OyneBbIX GbyHKIU. 6 1 2 3
CokpalieHHasi, TYMKOBass U MHHHMMalbHas
(bOopMBI.
Pa3nes 4. Ucuncienne BbICKA3bIBAHHIA. 18 2 7 9
4.1 | dopMasbHbIE AKCMOMATUYECKHE CHCTEMBI. 9 1 4 4
[TonHoTa u HENPOTUBOPEUUBOCTb.
HezaBucumoctp akcuom. PazpemmmocTts
Teopuu. Jlpyrue akCHoMaTH3aIHH.
4.2 | [IpoBepka BBIBOOUMOCTH C  TOMOIIBIO 9 1 3 5
HUCTHHHOCTHBIX TaOIHII. Metobt
JIOTMYECKOT0 BHIBOJA.
Paznen 5. UcuuciieHue mNpeauKkaTroB H 20 3 6 11
HeuyeTKasi JOrMKa.
5.1 | Jloruka npenukatoB. HempoTuBopeunBOCTh 6 1 2 3
U TONHOTa. BpIHECEHHE KBAaHTOPOB U
npeaBapeHHas HOpMaJTbHas dbopma.
CKyneMOoBCKHE CTaHIapTHBIE (OPMBI.
5.2 | DpOpaHOBCKHII YHHBEpPCYM U Teopema 6 1 2 3
OpOpana. IloacraHoBKa W yHU(DHUKAIHSL.
MeToa pe30aounii U €ro MOJHOTA.




5.3 | Heuerkue mHOXkectBa. Heuerkas jioruka. 8 1 2 5

Pazmen 6. KoHeuHble  aBTOMATHI, 18 3 6 9
mammHbl Twropunra-Ilocra, c/j0KHOCTH
BBIYHCJICHHUI.

6.1 | DeMeHTbl TEOpHUH ABTOMATOB. ABTOMAThI 6 1 2 3

Muiu wu Mypa. DOKBHUBaJIECHTHOCTb U
MUHHUMH3AIMS aBTOMATOB.

6.2 | Mamunsl Teropunra-Ilocra. @opmanuzarus 6 1 2 3
MOHSITHS AITOPUTMA U (POPMATHHBIE MOJICITH
QITOPUTMOB. ANTOPUTMHYECKH
HEpa3pelImMbie TPOOIEMBI.

6.3 | Cl10XXHOCTB aIrTOPUTMOB. MephI CJI0KHOCTH. 6 1 2 3

Bpemennass u  eMKOCTHas  CJIOKHOCTb.
TpynHopaspemmumbie 3amaun. Kmaccel P u
NP. NP-ttonuslie 3amaun.

Hroro yacos | 108 16 35 57

4.2. Conep:xaHue pa3iesioB M CHUIITHHBI

Pa3nes 1. BBenenne. JjieMeHTHI TEOPHMH MHOKECTB M ajire0panyeckue CTPYKTYPbI.

Ponp mucuurmbel «/lONMOJHHUTEIbHBIE IVIaBbl MATEMATHKH» IpU pa3paboTke U
OKCIUTyaTallil XMUMHKO-TEXHOJOTMYECKHX CHCTEM. MHOXeCTBa, OTHOMICHUS M (DYHKIUH.
3ajaHue MHOXECTB U OCyllecTBIeHHE omnepauuil Hag HUMU. CrnocoObl 3amanus. Onepauuu
00BbeIMHEHNUS, TIEPECEUEHUs], PA3HOCTH, JIOTIOJIHEHUS U JIEKapTOBa MPOU3BEACHUS. AKCHOMAaTHKa
TeOpUH MHOXKeCTB. Anredpa Kantopa. MuHuMu3anus npeacTaBIeHU MHOXECTB. JuarpaMmel
Ditnepa-Benna. bunapusie otHomeHust. CriocoObl 3aqanusi OMHApHBIX OTHoIeHuU. CBOMCTBA
OuHapHbIX OoTHOUIeHUH. Pa3ouenns. OTHOLIEHNS KBUBAJICHTHOCTH U nopsiika. IlpeacraBnenue
N-apHbIX OTHOIIEHUN OuMHapHbIMH. AsreOpa oTHomeHui. Oynkuuu. UHbekuus, cropbeKuus U
Oouekuusa. AunreOpandeckue CTpykTypbl. [lomyrpynmsl. Monouasl. I'pynmel.  Tloarpynmst.
[Muknuyeckue rpynnsl. ['pynnsl noactaHoBok. M3omopdusm rpymm. CMmexXHbIE KJIAcChl IO
noarpynne. Hopmanbsable paenurenu. Pakrop-rpynmnbsl. Kosbpna: omnpeneneHusi, CBOWCTBA,
npumepsl. [loss.

Paznesn 2. DinemenTsI TEOpUHN rpagos.

I'padpl. 3amanue u xapakrepuctuku rpadon. Buasl rpados. Iloarpadsr. Matpuiibt
CMEXHOCTH M MHIUAEHTHOcTH. Crenenu BepmmH. Mapmpytsl Ilenu. Iukisl. PaccrosHue
MeXy BepiinHaMu. /luametp u paguyc rpada. YHapHble U OMHaApHbIE onepauu Haja rpadamu.
JononHenue rpada. YnaneHue M JoOaBieHUE BEpUIMH. YjaajieHWe U jaobaBieHue pedep.
Oroxnectienne BepmnH. Pacmierienne BepmuH. OObeauHenue rtpados. Ilepeceuenue
rpadoB. KoMmroHeHTsl cBs3HOCTH. MocTbl. BepmmnHHas u pebepHas cBS3HOCTb. CBS3HOCTb
OpUEHTUPOBAHHBIX TpaoB. AJITOPUTM BBIUMCICHUS CBSI3HOCTU. BHYTpEHHSS yCTONYHBOCTB.
Bepummnnoe yncno HezaBucuMOcTU. PeGepHoe uncino HezaBucuMocTH. BepuinmaHoe u pedbepHoe
nokpbiTue rpada. BuemHss ycTolWuuBocTh. BepummHHOe M peOepHOE 4YHCIO BHEUIHEH
ycronunBocTu. [{ukiel u pa3zpesbl. DilsiepoBbl HUKIBL. ['aMMIIBTOHOBBI IIUKIBL. [InaHapHOCTE 1
ykiazka rpagos. I'panu miockoro rpaga. Packpacka rpadoB. Xpomarudeckoe yucio. I'unoresa
yeTblpex Kpacok. JlepeBbsi. Ompenenenus. CpoiictBa. Teopema Komu. dyngameHTanbHas
cuctema 1UKJIOB. OCTOB HaMMEHBLIETO Beca. YIOpSAIOUYEHHBbIE NepeBbsi. bUHapHbIE aepeBbs.
JlepeBbst cOpTHPOBKU. AJITOPUTM IOUCKA B AEPEBE COPTUPOBKH.

Paszgea 3. byaeBbl pyHKuMH.
Anrebpa noruku. byness! pynkuuu. CrocoOsl 3ajanus. byneBsl GyHKIMM OTHON U ABYX
NEePEeMEHHbIX M UX cBoiicTBa. Dopmynsl OyneBoil anreOpsl. OCHOBHBIE 3aKOHBI OyneBOMH
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anreOpel.  OKBHBaICHTHOCTh  (popmyn.  Ilpunmun  aBoiictBeHHOCTH.  COBEpIIICHHBIC
TU3BIOHKTHBHBIE ¥ COBEPLICHHbIE KOHBIOHKTUBHBIE HOpManbHble (QopMbl. CHCTEMBI
3JIeMEeHTapHbBIX OyneBbIX GyHKIUI. OYHKINOHAIBHO MOJHBIE CUCTEMBI 3JIEMEHTAPHBIX OYyJIEBBIX
¢ynkuuii. Ilpumepsl (QyHKIIMOHAIBHO NOJHBIX Oa3zucoB. BakHeimme 3aMKHYTBIE KIIACCHI.
Teopema o ¢GyHKIMOHAIBHON TOJNHOTE. MuHuUMU3anus OyineBbiX (yHkiuid. CokpaiieHHas,
TynuKkoBass ¥ MuHHManbHas ¢opmbl. Kapter Kapno. Metox coueTanus WHAEKCOB U METOJ
Kyaiina. MuHMMU3a1usi KOHBIOHKTUBHBIX HOPMaIbHBIX GopM. O030p MPUIIOKEHUH TUCKPETHOM
MaTEMaTHUKH. Pazpabotka 3¢ HEKTUBHOTO MaTEMaTHYECKOr O, IIPOrPaMMHOTO,
MH(OPMALIMOHHOTO M TEXHUYECKOro oOecrnedyeHus Ha OCHOBE METOJOB JTUCKPETHOU
MaTEMaTHUKH.

Paznen 4. Ucuncienne BbICKa3bIBAHUM.

BBenenue B MaremMaTudeckyro JIOTUKY. KpaTkue cBeleHHUs U3 UCTOPUU MATEMATHYECKOU
Joruku. Ponp MaremaTndyeckod JIOTMKM TIpU  pa3paboTKe M AKCIUTyaTallud XHMHUKO-
TEXHOJIOTMYECKUX cUcTeM. PopManbHble aKkcuoMaThuyecKue cucteMbl. CHMBOIBI, BBIPAKEHUS,
dopmyibl, akcuoMsl. [IpaBuiio BeIBOJa, HEOCPEACTBEHHOE CIIEICTBHE, BBIBOA, TeopeMa. Jloruka
BbICKa3bIBaHMit. Jlorndyeckuii BeIBOI. Akcrombl. [IpaBuiio modus ponens. Teopema aeAyKIuu u
npaBwio  cwulorusma. [lomHota ¥ HENpPOTMBOPEYMBOCTH.  He3aBHCHMMOCTH  aKCHOM.
Pazpemmmmocts Teopuun. pyrue axcuomarusauuu. I[IpoBepka BBIBOAMMOCTH € IIOMOIIBIO
UCTUHHOCTHBIX Tabmuu. CexBeHuuu ['enuena. Moxens mupoB Kpunke. Meron pesomronuit
Pobuncona. Metop kiay3 Bonra. O0partnsiii Mmetox Macioa (61aronpusiTHeIX HaOOpOB).

Paznen 5. UcunciieHne mpenKaTOB U HEYETKAS JIOTHKA.

Jloruka mpeauKaToB. ABTOMATH3allUsl JIOTHYECKOTO BBIBOAA. llepemeHHbIe, (QyHKIUH,
TEpMbl, IpeIuKaThl, KBaHTOPHI, (opmyiabl. O6macTe neiictBus kBaHTOpa. CBOOOAHBIE H
CBs3aHHbIE NepeMeHHble. VIHTepnpeTay, paBHOCWIBHOCTh. Pacrio3HaBanue o0111€3HaYMMOCTH.
[Tpobnema paspemMMOCTH. AKCHOMBI M INpaBWJIa BbIBOAA HWCUMCIECHHUS IMpeauKkaToB. Teopema
nenykuuud. HenmpoTuBopeuMBOCTP M IOJIHOTA. DBblHECeHME KBAHTOPOB U IpeABapeHHas
HopMmanbHast (opma. CkyneMoBcKHe CcTaHJIapTHble (OpMbl. DpOpPAHOBCKUIl YHMBEPCYM U
Teopema DpOpana. [logcranoBka u yHuUKams. Metoa pe3osronuil u ero nogHora. CrpaTeruu
Metona pesomonui. J(u3proHkTel XOpHa. I[IpMHOMI JIOrMYECKOro mIpOrpaMMHUpPOBAHUS.
Heuerkne muoxectBa. Hewerkas noruka. IlosBinenne m cyts HedeTkocTH. Popmanmszanus
HeyeTKocTH. DYyHKIMA NpUHALIEKHOCTH. JIMHrBHCcTHMYecKass nepeMeHHas. Onepauuy Haj
HeYeTKMMH MHoXecTBamH. Heuerkas apudmeruxa. Meroasl aedaszzuduxannu. Heuetkue
oTHomieHHs. CrTaHapTHbIE HEYEeTKHE Jiormdyeckue omnepauuu. Hederkuit BbiBoa. CreneHu
VMCTUHHOCTH U CTETIEHU YBEPEHHOCTU. HedyeTkuii aHanor MeTo1a pe3oaonni.

Pasnen 6. Koneunnle aBTOoMarThl, MammHbl Tbroopunra-Ilocra, ciaoxkHOCTH
BbIYHCJICHH .

OneMeHThl Teopur aBTOMaToOB. IloHsATHE aBTOMAaTHOrO MpeoOpa3oBaHus MHPOPMALUU U
KOHe4yHoro aBromara. CriocoOsl 3a1aHusi aBToMaTtoB. ABToMatsl Munu u Mypa. [IporpamMmmuas u
anmnaparHas peaJu3anys aBTOMAaTOB. DKBUBAJEHTHOCTh U MMHHMH3ALMs aBTOMATOB. MallnHbI
Trropunra-Ilocra. @opmanuszanus MOHIATHUS AIrOpUTMa U (hopManbHbIE MOJENIN AJITOPUTMOB.
Mamna TeropuHra: onpeseneHus, cBoicTBa, rpadsl nepexoo. Mammna [locra. ITporpammer
st mammH.  [Ipobnema  pacmosnaBanus.  IIpoGnemMa  OCTaHOBKHM.  ANTOPUTMHYECKU
Hepaspemumble 1poOneMbl. CIOXHOCTh aJrOpUTMOB. Mepsl CIIOKHOCTH. Bpemennas u
€MKOCTHAsl CII0)KHOCTb. ACHMITOTHYECKAs] CIO0KHOCTh, IMOPSAOK CII0XKHOCTH, CJIOXKHOCTh B
CpPEeIHEM M B XYAILIEM ciydae. TpynHopaspemmmele 3aaadyd. HenerepMuHUpoBaHHAs MalluHa
Trropunra. Kimaccet P u NP. NP-monnbeie 3amaun. NP-monHoTa mpoGieMbl BBITOJTHUMOCTH
(dopmyn JoruKK BbICKa3bIBaHUN. O030p MpUIIOKEHU MaTeMaTHueckoi noruku. HampasneHus
WCIIOJIb30BaHUs ammapaTa MaTeMaTUYecKON JIOTMKM B 3a/ladaxX MpPaKTUYeCKOM HMHGOPMAaTHKU.
Crnemuduxanus ¢ BepuUKaUs  OPOrpaMMHO-ANIAPATHBIX  MPOEKTOB,  JIOTHYECKOE
IPOrpaMMHUPOBAHKE, TOCTPOEHUE OHTOJIOTUM, I3BIKH OOLIECHHSI UHTENIEKTYaJIbHBIX areHTOB.
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5. COOTBETCTBHE COAEPKXAHUA TPEBOBAHUAM
K PE3YJIbTATAM OCBOEHUMA JUCIUIIJIMHDbI

Pa3pennl
B pesynbprare 0CBOCHMS AMCLUIUIMHBI CTYIEHT JOJIKEH
1 2 3 4 5
3HaTth:
- OCHOBHBIE MOHSATHS U METOJIbI TUCKPETHOW MAaTEMATHKH,
MaTeMaTHYECKUX METOJIOB PELICHHUs TPO(eCcCHOHATBHBIX + + + + +
3aj1ad.
YMmersn:
- TPUMEHATH MATEMATHYECKUE METOJbL IIPH PENICHUH | + + + +
TUIOBBIX MPOGeCCHOHATBHBIX 33/1a4.
Baanern:
- METOJaMU [TOCTPOEHHUSI MAaTEMATUYECKON MOJIENIA TUIIOBBIX
PO EeCCHOHATBHBIX 3aj1a4 u colep>KaTebHOM | + + + + +

HHTCPIPCTAINH ITOJIYICHHBIX PC3YJIbTATOB.

B pesynbrare ocBo

YHUGEPCAIbHbIE KOMNEemMeHyuu u uudmcamopbt UxX 00CMUIICCHUA:

€HUS TUCHUIUIMHBI CTYACHT J0DKEH MPUOOPECTH CIEAYIOIINE

Koa u HauMeHOBaHM e

Koa u HauMeHOBaHHE

YK HHAUKATOPA nocTHKeHusA YK
VYK-1. Ciocoben VK-1.1. 3Haetr MeTOIBI
OCYIIECTBIISATh OCYIIIECTBIICHUS TIOUCKA

KPUTUYECKHUN aHAIIN3
npoOJIEeMHBIX CUTyaLui
Ha OCHOBE CHCTEMHOTO
[0J1X0/1a, BbIpa0aThIBATh
CTpaTEruIo ACUCTBUI

BAPUAHTOB PEUICHUS
MOCTaBJICHHOM MPOOJIEMHON
CHUTYallMX HA OCHOBE JOCTYITHBIX
HMCTOYHUKOB HHGOpMaIIuu

YK-1.2. Ymeer onpenensirts B
paMKax BBIOPAHHOTO alrOpUTMa
BOITPOCHI WJIH 3aJ1a4H,
MoAJIeXKaIe JadbHeUIIeH
pa3paboTke

VK-1.3. Bageer criocodamu
IUTAHUPOBAHUS PaOOTHI IS
pelIeHHsI TOCTABJICHHBIX 3a/1a4

+ |+ |+ |+ | 4+

B pesynprare ocBo

obuwenpogheccuonanvuvle KOMnemenyuu U UHOUKA

€HUS TUCIUTIINHBI CTYACHT JI0DKSH MPUOOPECTH CIEAYIOIIHE
mMopbl UX 00CHUICEHU

Kox n HaumeHnoBanue
OIIK

Koa n HaumeHoBaHue
HHIMKATOPA JO0CTHKEHUS
OIIK

OIIK-1. Criocoben
CTaBUTH U pelIaTh

OIIK-1.1. 3HaeT OCHOBHBIE
pUEMBI U METO/IBI 00PaOOTKHI

WHKEHEpPHBIE U HAYYHO- | DKCIIEPUMEHTAIBHOM + + + + +
TEXHUYCSCKHE 3a1a4U B nH(pOpMaLUU U MIOCTPOCHUS

obnactu MaTEeMaTUYECKUX MOJEIIEeH

HaHOMHKEHEPUHU U OIIK-1.2. YMeeT ucnosiab30BaTh

HOBBIX IIPUEMBI U METO/IbI 00pabOTKHI

MEXIUCUUINIMHAPHBIX JKCIIEPUMEHTAIBHON + + + + +
HaIlpaBJICHUAX Ha MH(pOpPMaLIUU U TIOCTPOCHUS

OCHOBE MaTE€MaTUYECKUX MOJENEH s
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Pa3nennl

B PE3YyIbTaTC OCBOCHUA AUCHHUILUIMHBI CTYACHT JOJIKCH 1 2 3 4 5

CCTCCTBCHHOHAYYHBIX U peiCHUS MHIKCHCPHBIX U

MaTeMaTHYECKUX Hay4YHO-TEXHMUYECKHUX 3a/1a4 B
Mozeen o0nactu npodeccuoHaNbHOMI
JeSITeIbHOCTH

OIIK 1.3. Baageer
MaTEMAaTUYECKUM alnaparoM
JJId ONUCaHUs, aHaIn3a 1 + + + + +
MOJEJIUPOBAHUS TIPOLIECCOB
HAHOTEXHOJIOTHH

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. [IpumMepHbIe TeMbI NPAKTHYECKUX 3AHATHI M0 TUCHUILINHE

Ne paznena .
Ne i/ Tembl IPAKTHYECKUX (CEMHMHAPCKUX) 3aHATHI Yacel
AUCHHUILIMHBI

1. 11 IIpakTuyeckoe 3ansTue 1 2
MHoOkecTBa U OTHOLICHUS.

2. 1.2 IIpakTuyeckoe 3ansaTHE 2 2
I'pymsr.

3. 1.3 IIpakTnyeckoe 3ansaTHe 3 2
Komrsna, momns.

4. 2.1 IIpakTnyeckoe 3ansaTe 4 3
Buner rpados.

S. 2.2 IIpakTHyeckoe 3ansiTue 5 2
[TnanapHOCTb U packpacka rpagos.

6. KonTpoubnas padora Ne 1 2

1. 3.1 IIpakTHyeckoe 3ansATHE 6 2
3aKoHbI OyJIEBOM JIOTUKH.

8. 3.2 IIpakTnyeckoe 3ansitue 7 2
Munumu3zaius OyneBbix QyHKIU. BaxHble kiacchl.

9. 4.1 IIpakTnyeckoe 3ansitue 8 2
dopmallbHbIE aKCHOMAaTUYECKUE TEOPHUH.

10. 4.2 IIpakTHyeckoe 3ansATHE 9 2
Jlornueckwii BBIBOJI B NCUUCIIEHUH BBICKA3bIBAHUI.

11. KonTpoubnas paGora Ne 2 2

12. 5.1 IIpakTnyeckoe 3ansiTue 10 2
[TpeoOpa3oBanust GOpPMYIT JOTHKH MPETUKATOB.

13. 5.2 IIpakTnyeckoe 3ansaTue 11 2
Jlormyeckuii BEIBOJ B UCUUCIICHUU TTPEIUKATOB.

14. 5.3 IIpakTuyeckoe 3ansaTHe 12 2
Heuerkne mHOXkecTBa. HeueTkas moruka.

15. 6.1 IIpakTnyeckoe 3ansaTue 13 2




KoHeuHble aBTOMATBHI.
16. 6.2 IIpakTyeckoe 3ansaTue 14 2
Mamunsl Teropusra.

17. Koutpoabnas padora Ne 3 2
UTOTO 35 yacoB

7. CAMOCTOSTEJIBHASA PABOTA.

CamocrosTenbHas padoTa MPOBOJUTCS C IENBI0 YIIIYOJCHHUS 3HAHUH 10 AMCIUILUINHE H
MPeyCMAaTPUBAET CIEAYIONINE BUIBL:

— O3HaKOMIJICHHE C PEKOMEHJIOBAaHHOW JINTEPATYpoH, paboTy ¢ 3JIEKTPOHHO-OMOIMOTCYHBIMH
CUCTeMaMH, BKJIIOYAs IEPEBOJIbI MyOIMKAIINI U3 HAYYHBIX KyPHAIOB, IMTUPYEMBIX B 0a3zax
Scopus, Web of Science, Chemical Abstracts, PUHII;

—  PErylsipHYI TpOpabOTKy NPOMIESHHOIO Ha JCKIHMSIX M MPAKTHYCCKUX 3aHATHIX Y4eOHOTO
Marepuaa,

— BBINIOJHCHHUE JIOMAlIHUX 3aJaHUd M TNPUMCHEHUE WH(POPMALMOHHBIX TEXHOJIOTUH TpH
BBITIOJTHCHUH JIOMAITHUX 3a/IaHU;

— TIOJTOTOBKY K BBIITOJIHCHUIO KOHTPOJIBHBIX pa0OT MO MaTepraty JICKIIMOHHOTO Kypca,

— TMOATOTOBKY K C/a4e 3auema ¢ ouenkou (2 cemecTp) 10 AUCIUILIHHE.

[TnaHupoBaHKEe BPEMEHHM Ha CaMOCTOSTEIbHYIO pPadOTy, HEOOXOIUMOIO Ha H3Y4YCHHUE
JTUCIUIUIMHBI, CTYJACHTaM JIydllle BCEro OCYIIECTBISATh HA BECh TIEPUOJA  HM3ydCHUS,
npeaycMaTpuBas MPH ATOM PEryJspHOE MOBTOPEHHE NPOMIEHHOrO Marepuana. Marepuan,
3aKOHCIICKTHPOBAHHBIA Ha JICKIHIX, HEOOXOIMMO PETyJISpHO JOIMOJHSTH CBEICHUSMHU U3
JUTEPAaTypHBIX HWCTOYHUKOB, MPEICTABICHHBIX B YyueOHOH mporpamme. [lpu pabore ¢
YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCSI COCTABJISITh KpPAaTKHA KOHCIEKT MaTrepuana, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIHOrpadMueCKUX JaHHBIX UCTOYHHUKA.

8. MPUMEPBI OIEHOYHBIX CPEJACTB JJIsA KOHTPOJISA
OCBOEHMUSA JUCIIAITJIMHBI

CoBOKymHas OIEHKa IO AWCHUIUIMHE CKJIaJIbIBACTCSI W3 OIEHOK 3a BHIMOJHEHUE
KOHTPOJIbHBIX Pa0bOT: 3 KOHTPOJIbHBIE pabOTHI BO 2 ceMecTpe (MaKCUMalIbHas OLICHKA 3a KaXKAYIO
KOHTPOJBbHYIO pabory 20 OamioB) M HMTOTOBOIO KOHTpOJs B (GoOpMe 3auema ¢ OUEHKOU
(MakcumanbHast oreHka 40 6aoB).

8.1. HpI/IMepbl KOHTPOJILHBIX BOIIPOCOB JIsl TEKYHIECI0 KOHTPOJIA OCBOCHUA TUCHMUIIJINHBI

Paszpenst 1, 2. Ilpumepsl BOpocoB K KOHTPOIbHOM padore Ne 1. KonrTpouabHas padora
coepkuT 4 Bompoca mno 5 6a/J10B 3a BONPOC.

1. SIBnsieTcs nmu oTHOIIEHUE XY Ha MHOXKecTBe {1,2,3,4,5,6,7,8}:

1) pednexcuBHBIM 5) aHTUCHUMMETPUYHBIM
2) anTUpe(IeKCUBHBIM 6) HECUMMETPHYHBIM
3) HepedIeKCUBHBIM 7) TpaH3UHUBHBIM

4) CUMMETPUYHBIM 8) HeTpaH3UTUBHBIM
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9) SKBUBaJICHTHOCTBHIO 11) HECTPOTUM TIOPSIKOM

10) crporum nopsakom
2. 1) SBnsercs mu MHOKECTBO TOACTaHOBOK (12345), (21345), (12435), (21435) noarpynmoit
rpynmbt S; ? 2) Beinucars NOATPyYIIy TPYIIbL Sy ¢ JaHHBIMU 00Pa3yrOLIMMHU JIEMEHTaMU:

12345\ (12345
23145 ):142315]-

) (1234 (1234 (1234) (1234
3. Haiitu neBbie u mpasble cmexuble kaccel S, no H={{1234 ;14231 ]:11324]: 4321 }.

SIBnstercst iu H HOpManbHO#M moArpymmoi S, ?

4. 1) HaiiTu cTeneHu BepIIMH, HAMKCATh MATPUIBl CMEKHOCTH M MHITUACHTHOCTHU rpada. 2) Haiitu
XpOMaTH4ecKoe YHcio rpada u onTuManbHy0 packpacky. 3) IlocTpouTs miockoe m3o0paxkeHue
rpada, eciii TO BO3MOXKHO, HJIM 000OCHOBAaTh HEBO3MOXKHOCTD €0 TOCTPOCHUS:

G=(V,E)=(v={1,2,3,45,6,7,8},
E ={(1,2),(1.3).(1,5),(1,6).(2.3).(2,4).(2,6).(3.4).(3,5).,(3,7).(3,7),(3.8)}).

Pa3zneant 3, 4. Ilpumepsl BONpocoB K KOHTPoJabHOH pabore Ne 2. KonrposbHasi padora
coaep:xut 3 Bompoca: 1 U 2 Bompoc oleHHBAKWTCS Mo 7 6a/uIoB 3a Bompoc, 3 Bonmpoc - 6
0aJlJI0B 32 BOIIPOC.

1. 3agansl HOMepa HAOOPOB YeThIpeX nmepeMeHHbIX 1,2,3,5,12,13,14,15, Ha KOTOPBIX QYHKITUS
NPUHUMAET €IMHUYHOE 3HaueHue (Hapumep, Homepy 2 coorBeTcTByeT Habop 0010 1 KOHBIOHKT
X, X3X, X, ). Heo6xomumo [yt naHHO# QyHKINY 1TOKa3aTh NPUHAIICKHOCTD (HE IPUHAIICKHOCTD)

K 0 (coxpanstomux 0), 1 (coxpanstomux 1), 2 (MuHeHHbIX), 3 (CaMOABOWCTBEHHBIX ), 4
(MOHOTOHHBIX) KJIaccaM ()yHKIIHH.

2. MunnmmsupoBats JTHD:
XXX VXXX VLG v L Y
VX XN VLY, VLY, vE LXK,
3. Jloxasats BeiBomumocts (B — A) & (B —>C) & (AvC) FA&BvV A & B meronom

PE30JIFOLIUAN.

Paznennt 5, 6. [IpuMepbl BONPOCOB K KOHTPOJILHOI padore Ne 3. KonrposbHasi padora
coxepxut 3 Bompoca: 1 Bonpoc - 6 0a1J10B 32 BONPOC, 2 U 3 BONPOCHI OLEHUBAKTCH 1O 7
0aJ1JI0B 32 BOIIPOC.

1. Iloka3aTh MeTOAOM OJIArONPHUATHBIX HAOOPOB MPOTUBOPEUNBOCTH HAOOPA AU BIOHKTOB!
K(X) VLX), K(X) v M), LX) v N, N(c), M(c).

2. HOCTpOI/ITB npsAMOC NPOU3BCACHNUEC aBTOMATOB U, IPUMCHUB TCOPEMY Mypa, BBISICHUTD,
OKBHUBAJICHTHBI JIM OHHU

— 35|
===
o or|w
N x=ll=x
-~ oo

O R|o
or olo

o v O T

T o = (o




[nTk 171 ofsTp ql1 o]

3. [locTponTh MUHUMATBHBIN aBTOMAT, SKBUBAJICHTHBIN TAHHOMY

R OOk PFPOOOoOT

O|lo(N|o|lo|slw|N|E-

o] Rl - ENI EN]TS; Tl RN F )
Molo|w(NNR Rk |o
S == =1 =1

8.2. Bonpochl 1151 ATOrOBOr0 KOHTPOJISI 0CBOEHHS THCIATIIAHbBI
(2 cemecTp - 3a4eT C OLEHKOIA)

buier myist 3aueTa ¢ OIEHKOM BKJIIOYAET KOHTPOJBHBIE BOMPOCHI MO pazzeiaMm 1-6 paboueit

MPOrpaMMbl TUCIUIUIMHBI U COJIEPKUT § BOIpocoB. 1 — 8 Bompockl oleHuBarTCs mo 5 6amioB 3a
Ka)XJIbIid BOTIPOC.

1.

LCoNoOAWN

3amaHre MHOXECTB W OCYIIECTBIEHHE omepanuii Haa HuMH. Onepanun oO0beAMHEHUS,
nepeceyeHusi, pa3HOCTH, JOIOIHEHUS U IEKapTOBa IPOU3BEICHHUS.

AKkcuomaTuka Teopu MHOKecTB. Anredpa Kanropa.

MuHUMU3aUS IPEICTaBICHU MHOKECTB.

Huarpammsl Ditnepa-Benna.

Crioco6bI 3a1aHUs] OMHAPHBIX OTHOILIEHHH.

CaolicTBa OMHAPHBIX OTHOLLIEHUH.

Pa36uenus.

OTHOIIEHUS SKBUBAJICHTHOCTHU U TTOPSIIKA.

[IpencraBiaeHne N-apHBIX OTHOILIEHUH OMHAPHBIMHU.

. Anrebpa OTHOIIEHUH.

. nbekuus, cropbeKiys U OueKius.

. [Homyrpynmsl. MoHOUBI.

. Onpenenenue rpynnsl. [logrpynmnsr.

. Llukyinyeckue rpymnsl.

. I'pynmsl moacTaHoOBOK.

. M3omop¢usm rpynm.

. CmexHble kiaccsl o noarpynne. Hopmanenelie nenurenu. @akTop-rpymisl.
. Konbua: onpenenenus, cBoiicTBa, IprUMeEpHI.

. Homs.

. 3agaHue u xapakrepucTuku rpados. Buasl rpagos. [loarpadsr.

. MaTpuibl CMEXHOCTH U UHIIUJIEHTHOCTH.

. Crenenu BepuuH.

. MapuipyTsl 1 nemnu.

. Paccrostaue mexy BepimmHaMu. Jluamerp u paguyc rpada.

. Jomonmuenue rtpada. YaaieHue u noOaBiIeHUE BEPIIMH. YAaJIeHWE W J00aBieHUE pedep.

OTO)K,Z[CCTBJ'ICHI/IC BCPIIINH. Pacmiemnenue BCPIIIHH.

. O6wvenunenue rpados. [lepeceuenue rpados.
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217.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

58.
59.
60.
61.
62.
63.

64.
65.
66.
67.
68.
69.
70.
71.
72.

KommoneHnTsl cBsi3HOCTH. MocThl. BepmmnaHas wu  pebepHas cBsS3HOCTh. (CBSI3HOCTH
OpPUEHTHUPOBAHHBIX I'paoB. AJITOPUTM BBIYUCICHHS CBSA3HOCTH.

BuyTpennsis  ycroiluuBocth. BepmmHHOe umcno He3aBUcHMMOCTH. PeGepHoe  uucio
HE3aBUCHMOCTHU. BepimnHoe u pedbepHoe MoKpeITHE rpada.

Bremnss ycroitunBoCcTh. BepimmaHoe 1 pebepHOe YuCiio BHEITHEH YCTONYMBOCTH.

DiJIepOBBI LIUKIIBI.

["aMUIIBTOHOBBI UKJIBI.

[TnanapHoCTh U ykiaaka rpados. ['panu miockoro rpada.

Packpacka rpadoB. Xpomaruueckoe yucio. ['unoresa yeTbipex Kpacok.

Hepews. Onpenenenus. Coiictea. Teopema Kanu.

dyHIaMeHTalIbHAs cucTeMa HUKI0B. OCTOB HAMMEHBLIETO Beca.

YropsaoueHHbIe 1epeBbs. buHapHbIe 1epeBbs.

JlepeBps COPTUPOBKU. AJITOPUTM IOUCKA B IEPEBE COPTUPOBKH.

Byness! ¢pyakiuu. CriocoOb! 3a1aHmMsI.

®dopmyinbl OyneBol anreOpsl. OCHOBHBIE 3aKOHBI OYJIEBOH anreOpshl.

OKBHUBaJICHTHOCTD (hopmyi. [IpuHIIMT 1BOMCTBEHHOCTH.

CoBepilieHHbIE TU3BIOHKTUBHBIC U COBEPILIEHHbBIE KOHBIOHKTUBHBIE HOPMAIIbHBIE (JOPMBI.
Cucrempl dIeMEHTapHbIX OyneBbIX  (QyHKIui. @OyHKIMOHATBHO TMOJHBIE  CHCTEMBI
aneMeHTapHbIX OyneBbIX GyHKUUN. [IpruMepsl GyHKIIMOHATBLHO MOJHBIX OA3UCOB.

Baxneiimme 3aMKHYTBIE KJ1acchl. Teopema 0 G yHKITMOHALHOM MOJIHOTE.

Munumusanus 0yneBbix pyHkuuii. CokpalieHHas, TYIUKOBas U MUHUMalIbHas (hOPMBI.

Kaprtsr Kapno.

Merton coueranus nHAekcoB U meton Kyaiina.

dopmanbHbIE aKCHOMAaTH4YeCKHe CUCTeMbl. CHMBOIIBI, BBIPQXEHUS, (OPMYIIbI, aKCHOMBI.
[IpaBuio BrIBOJIA, HEMOCPEICTBEHHOE CIEICTBUE, BBIBOJI, TEOPEMA.

Axcuomsl. [TpaBuio modus ponens. Teopema AeyKIIUK U MIPABHIIO CHILIOTH3MA.

[TonHOTa M HEMMPOTUBOPEUYUBOCTD.

HesaBucumocTts akcuoM.

Pa3pemnmocTs Teopun.

[TpoBepka BEIBOAUMOCTH € IOMOIIIbEO HCTUHHOCTHBIX Ta0JIULI.

CexBennuu ['enniena. Monens mupos Kpunke.

Merton pe3omtounii PoOnHcoHa.

Meron knay3 Bonra.

OO6partHbiif MeTo1 MaciioBa (0aronpusTHeIX HAOOPOB).

Jloruka mnpenukaToB. IlepemMeHHBbIe, (YHKLIUHU, TE€PMbI, MPEIUKAThI, KBAHTOPBI, (HOPMYJIBI.
Ob6unactp aelictBus kBaHTOpa. CBOOOIHBIE U CBA3aHHbBIE IEPEMEHHBIE.

WuTepnperanyy, paBHOCUIBHOCTB.

PacnioznaBanue o011€3HaYNMOCTH.

[Tpobnema pa3pemnmMocTu.

AKCHOMBI U ITpaBHJIa BbIBOJIa UICUMCIIEHUS TpeAUKaTOB. Teopema neayKInu.
HenpoTuBopeunBOCTh U MOJTHOTA.

BoiHeceHne KBaHTOpPOB W IpeABapeHHas HopMmaiibHas ¢opMma. CKyJIeMOBCKHE CTaHIApTHBIE
(bopMmBl.

OpOpaHOBCKUI YHUBEPCYM U Teopema DpOpaHa.

[ToncranoBka u yHuUKALIKS.

Merton pe3ontonuii 1 ero noJiHoTa. CTpaTeruu MeTo1a PE30JTIOIUH.

Jn3BIOHKTEI XOpHA.

HeueTkne MHOXeECTBA.

OyHKIHUS TPUHAJICKHOCTH.

JInHrBUCTHYECKAs TIEpEMEHHAS.

Onepanny HaJ HEYETKUMHU MHOXKECTBAMH.

Metonas! nedaz3zudpukanuu.
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73.
74.
75.
76.
77.

78.
79.
80.
81.
82.
83.

84.
85.

HeueTtkue oTHOIIEHMS.

CranpapTHbIe HEUETKHUE JIOTHUYECKUE OTIePaLIUH.

Heuetknii BbiBOJ. CTE€NIEHN HCTUHHOCTU U CTEIIEHU YBEPEHHOCTH.

Heuerkuii ananor MeTo1a pe30JIroLui.

[TonsiTue aBTOMaTHOro MpeoOpa3oBaHus HHPOPMAIMK M KOHEYHOro asToMaTta. CrocoObl
3a/IaHUs] aBTOMATOB.

ABtomatsl Munu u Mypa.

OKBUBAJIEHTHOCTh U MUHUMM3AIMsI aBTOMATOB.

Mamuna TelopuHra: ompeneineHus, CcBoWcTBa, Tpadsl mepexomoB. Mammuna Ilocra.
IIporpammel 1 MalIuH.

[Ipobnema pacnoszHaBanusa. I[IpoGiemMa oOCTaHOBKH. AJTOPUTMHYECKH HEpa3pelIuMbie
IpO0OJIEMBI.

CloXHOCTh  aJITOPUTMOB. Mepbl  CIOXKHOCTA. BpemeHHas M €MKOCTHas CII0XKHOCTb.
AcCUMNOTOTHYECKAS] CJIOKHOCTh, MOPSIIOK CIIOXKHOCTH, CJIOXKHOCTh B CPEAHEM U B XYIIIEM
ciyyvae.

TpynHopa3penmele 3a1a4.

HenerepmunupoBanHas mamuHa TheropuHra.

Kiaccer P u NP. NP-nionnbie 3apaun.

MakcumanbHOE KOJIMYECTBO OAJIJIOB Ha 3a4eTe C OLeHKoM (2 cemecTp) — 40 O6aos.

q)OHIl OLCHOYHBIX CpCIACTB HNPUBCACH B BHUAC OTACIBHOI'O JOKYMCHTA, SBJIAIOMICTOCA

HEOTHEMJIEMOMH YacThI0 OCHOBHOM O6paSOBaTeHBHOﬁ IMporpamMmal.

8.3. CTpykTypa 1 npuMepbl OMJ1€TOB /ISl IK3aMeHa

3ayeT ¢ OEHKOM 11O JUCHUITIIINHE ((Z[OHOJIHI/ITQJILHBIQ rjiaBbl MATEMATUKHW)) IIPOBOJUTCA

BO 2 ceMecTpe M BKIIOYaeT KOHTPOJBbHBIE BONPOCHI MO paszznenam 1-6 pabodel mporpamMmsl
JUCLUIUIMHBL. buier /i 3ayera ¢ OLlEeHKOM COCTOUT M3 8 BONPOCOB, OTHOCSIIUXCA K YKa3aHHBIM

pazzenam.
«Ymeepoicoaron Munucmepcmeo nayku u evicuiezo oopazoeanun P®
3as. Kagenpol Bricmel Poccuiickuii XMMHKO-TeXHOJOIHYeCKHii YHHBEPCHTET
MaTEMAaTUKN
umenu /I. M. MenneseeBa
Pynakosckas E.T. Kagenpa Bbicuieit MaTeMaTHKH
«_» 20 1. 28.04.02 Hanoun:keHepusi
JlonoJiHUTeIbHbIE [JIAaBbl MATEMATHKH
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BAPUAHT 1
1. DKBHBaJICHTHOCTh 1 MUHUMH3AIINSI aBTOMATOB.
2. IlmanapHOCTh U yKIIaaKa rpadoB.

3. Onpexnenuts Metonom Popaa-bennmana MUHUMAaIBHBINA MYTh U3 V1 B V7 B oprpade, 3a1aHHOM

MaTpHUIIe CMEXHOCTH:

w 3 o 8 o o 10
o o o o oo 1 7
1 3 0o © o 1 5
4 oo 1 o o 1 3
o 1 1 1 o o o
1 o 3 oo 4 o ®©
o 4 3 1 o 1 o

4. MunanmmsupoBats JJHO:
XXX X VXXX VI LLX VXXV
VX XXX VX XXX VX LY, VI XXX,
5. Jlokas3aTth BBIBOAUMOCTb (C vV B) & (C \% A) & (§ \% K) |—(B — C) & (C — B) METOJ0M

PE30JIIOIUH.
6. [TokazaTh METOAOM OJIATONIPUATHBIX HAOOPOB MPOTHBOPEUUBOCTH HAOOPa TU3BbIOHKTOB:

K(X)VLX)VvMX),KX)VvNX),LX)VvN(X),N(c),M(c).
1 234567 8]68
4 6 1 37 8 25 %
8. ﬂBHﬂeTCﬂ JA I1oAr TII1a 1234 ) 1234 ; 1234 ) 1234
Arpy (1234) : (2341) ; (3412) ’ (4123)

TPYMIIBI YETHBIX MOJCTAHOBOK M3 YETHIPEX 3JIEMEHTOB HOPMAJIbHON?

7. Haifti mopsiOK 31eMeHTa TPYIIIBI (

9. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

9.1. PexoMeHayemas Jureparypa

A) OcHoBHas1 TUTEpaTypa:

1.

[MTanuit, Y. A. JluckpeTHas MaTeMaTHKa M MaTeMaTHuYecKas JIOTHKA.. yueOHOe Mocodue Juis
By30B/ W. A. Ilamuii. — 3-¢ wusm., ucnp. u jpom. — M.: UsnmarensctBo IOpaiit, 2022. —
370 c. — (Bsicmiee oOpaszoBanue). — ISBN 978-5-534-12446-0. — TekcT.: 3neKTpOHHBIN //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/492848.

[Namkos, C. b. JluckperHas mMaTremaTuka.. yueOHMK M mpakTHKyM Juist By3oB / C. b. I'amikos,
A. b. ®ponoB. — 3-e m3a., ucnp. u jgon. — M.: HUznarensctBo FOpaiit, 2022. — 483 ¢. —
(Beiciee  ob6pazoBanme). — ISBN 978-5-534-11613-7. — Tekcrt.: DSIeKTpOHHBIN  //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/489165.
JuckpeTrHas MaTeMaTuka: yueOHoe nmocodue st By3oB / JI. C. AHaHuueB [u 1p.]; moa Hay4HOH
penakmueir A. H. Cecekmna. — M.: HsznmatenmsctBo [Opaiit, 2022. — 108 c. — (Bsicmiee
oOpaszoBanue). — ISBN 978-5-534-08214-2. — Tekcr: snexTpoHHblid // OOpa3oBaTenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/492307.

b) JononnurtesbHas JuTeparypa:

1. HWeanos, b. H. /luckpernas maremaTuka W Teopus rpadoB.. ydeOHOe mocoOue ajisi By30B /
b. H. UBanoB. — M.: U3parensctBo FOpaiit, 2022. — 177 c. — (Bricmee obpazoBanue). —
ISBN 978-5-534-14470-3. — TekcT: anekTpoHHbIN // OOpazoBarenpHas 1uiardgopma FOpaiit

[caitr]. — URL.: https://urait.ru/bcode/497014.
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9.2. PekxoMeHayeMble HCTOYHMKH HAYYHO-TeXHUYeCKO HHGOpManuu

— Pazpmatounslit WITIOCTPATUBHBII MaTEpPHA K JIEKIUSIM.
— Ilpe3enTanuu K JeKIUAIM.
— Meroandeckue peKOMEHIALUH.
— Komrmiekc o0yyaronmx mporpaMmm.
Pecypcsl nHQOpManmoHHO-TeIeKOMMYHHUKAIIMOHHOH cetn HTepHeT:
-- http://kvm.muctr.ru/ — caiitT kaeapsl BbICIICH MAaTEMAaTHUKH.

9.3. CpeacrBa obecneyeHus OCBOCHU S JUCIUNIMHBI

Jlnst peanu3annyu paboveld mporpaMMbl MOATOTOBIICHBI CIEAYIOIIME CPEACTBA 0OecreueHus
OCBOEHUS JUCIUILTUHBL:

— KOMIIBIOTEPHBIC MPE3CHTALMN MHTEPAKTHBHBIX Jekuuii — https://moodle.muctr.ru/, (obmee
yrcio cnaiinos — 140);

— 0aHK TECTOBBIX 33JaHUH JJIsl TEKYIIEr0 KOHTPOJIS OCBOCHUS AUCUUIUIMHEI (50 BapuaHTOB Ha
K&Ky KOHTPOJBHYIO TOUKY, BCET'0 3 KOHTPOJIbHBIE paboThI, 00IIee Yrciao BapuantoB — 150);

— 0aHK TECTOBBIX 3aJIaHH JUII HTOTOBOTO KOHTPOJIS OCBOCHHS JUCIUTUTHHEL (50 OMIeToB Juist
UTOTOBOI'0 KOHTPOJIsSI, BCEro 1 MTOroBas arrecrarus, odiee unciio omieros — 50).

12. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX B
OBPA3OBATEJIbBHOM INTPOLECCE

HNubopManMoOHHYIO MOAACPKKY U3ydeHHs JUCLUIUIMHBI ocymecTBiseT MHpopMmaoHHO-
oubmmoreunsiii ieHTp (MBIL) PXTY um. [I.1. MenaeneeBa, KOTOpbI oOecriedrBacT 00yIarOIIUXCs
OCHOBHOM Yy4eOHOHM, y4eOHO-METOJMYECKOH M HaydHOH JUTepaTypoil, HeoOXOoAMMOW s
opraHuzani 00pa3oBaTeIbHOTO Tporecca 1mo aucuuminae. OOmmii 00beM MHOTOOTPACIEBOTO
donaa MBI Ha 01.01.2025 1. coctaBnser 1 563 142 k3.

@®oun UBL[ pacnonaraer yueOHOW, y4yeOHO-METOAUYECKOW U HAay4YHO-TEXHUYECKOU
JAUTEpaTypoil B (OpMe MEYaTHBIX W IEKTPOHHBIX M3/IaHUM, a Takke BKIIOYaeT O(UIUAIBHBIE,
CIpaBOYHO-OMOIMOrpauueckrue,  CHEUMATU3UPOBAHHBIE  OTEUYECTBEHHbIE U 3apyOeKHbIE
nepuouyeckue U uH(Gopmarmonnsle u3nanus. MBIl obecnieunBaer 10CTyn K MpodecCHOHATbHBIM
0a3aM JaHHBIX, HH)OPMAIIMOHHBIM, CIIPABOYHBIM U TIOMCKOBBIM CHCTEMaM.

Kaxnplii obydatonuiics obecriedeH CBOOOJHBIM JOCTYIOM H3 JIFOOOW TOYKH, B KOTOPOH
uMeeTcs JOCTyM K ceTu MHTepHeT u K anekTpoHHo-0ubnnoreuHoi cucreme (ObC) YHusepcurera,
KOTODast COJICPKUT Pa3InYHbIe U3/1aHUS 110 OCHOBHBIM M3Yy4aeMbIM JAUCLUILINHAM U COPMHPOBAHA
0 COTJIACOBAHMIO C TIPABOOOIaATENsIMU YI€OHON U yueOHO-METOIMYECKON JTUTEPATYPHI.

Jlns  Oojmee  MOMHOITO M OMNEPaTMBHOTO  CHPaBOYHO-OMOIMOrpaguueckoro  u
uHdopmarnmonHoro ooOciyxuBanus B MBIl peanmzoBana TexHomorust DIEKTPOHHOM TOCTaBKU
JTIOKYMEHTOB.

[TomHBIi epeYeHp AIIEKTPOHHBIX HHPOPMAMOHHBIX PECYPCOB, HCIIONB3YEMBIX B IPOIIECCE
00y4yeHHMs, IPeCTaBIECH B OCHOBHOI 00pa3oBaTeIbHOI IporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBbI
B cooTBeTcTBUU ¢ yueOHBIM IUIAHOM 3aHATHUS MO AUCHUIUIMHE «/lomoHuTe/bHbIE IJ1aBbl
MaTeMaTHKU» IPOBOJATCS B (popMe JEKIUi, MPaKTUUYECKUX 3aHATHA M CaMOCTOSTETbHON paboThI

00ydJaromerocs.

11.1. O6opynoBanue, HeoOX0AUMOe B 00pa30BaTeJLHOM Mpollecce:
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VYdeOHblE ayaUTOpPUM JUIS TPOBEIEHHS JIGKIMOHHBIX M TPAKTUYECKUX  3aHSATHM,
000py/IOBaHHBIE TPAIWIIMOHHBIMUA YyYEOHBIMU JIOCKaMH U Yy4eOHOW MeOenpro; OuOIHoTEKa,
UMerIIas pabovyre KOMIBIOTEPHBIE MecTa IS CTYIEHTOB, OCHAIEHHBIC KOMITBIOTEPAMHU C

AOCTYIIOM K 0azam JAaHHBIX U BBIXOAO0M B I/IHTepHeT.

11.2. Y4eOHoO-HATISIAHBIE TOCOOHS:
VYueOHo-MeToauueckne 1mocoOusi, pa3zpaboTaHHble Ha Kadeape BBICIICH MaTeMaTHKH,
BBUIOKEHBI Ha caite kadenpbl http://kvm.muctr.ru u Ha caiite OubOamoreku PXTY wumenu

J.1.Menneneesa https://lib.muctr.ru.

11.3. KomnbroTepbl, HHGOPMANMOHHO-TEJIEKOMMYHHKAIMOHHbIE CETH, ANIMAPATHO-

NPorpaMMHbIe U ayIHOBU3yaJIbHbIE CPEACTBA:
MIPUHTEPHL,

HepCOHaJ'IBHBIG KOMIIBIOTCPLI,

CKaHep H

HCIOJIB3YIOTCA AJId IMOATOTOBKH PAa3JaTOYHBIX MATCPUAJIOB.

KOIMUPOBAJIbHBIIN

arrapar

11.4. IleyaTHble M JIEKTPOHHBIE 00pa3oBaTe/bHbIe U HH(POPMALlMOHHbIE PECYPChI:

NHdpopManimoHHO-METOTUYECKHE

MaTCpHabl:

yueOHbIe

nocoous

10  AUCLMIIINHEC,

pa3IaToOYHBIA MaTepual K pas3zesiaM JIEKIMOHHOTO Kypca; pa3gaToyHblii MaTepua K NpakTUYECKUM
3aHATHUSAM 0 JUCLUIUIMHE, KOMIUIEKThI KOHTPOJBHBIX U 3K3aMEHALMOHHBIX OUJIETOB.
Y4eOHo-MeToIMYECKUE pa3pabOTKU B 3JIEKTPOHHOM BHUJE; CIPABOYHBbIE MaTepHalibl B

MNEYaTHOM U 2JICKTPOHHOM BHAC.

11.5. [lepeyeHb JULIEH3HOHHOTO MPOTPAMMHOI0 00ecTeYeHusl:

Ne | HammeHoBaHUEe MPOTPAMMHOTO PexkBHU3UTHI 10T0OBOPA Cpox oKOHYAHUS
ILII. NPOAYKTa MOCTABKH JAeCTBHUSI JTUIEH3UH
1. 'WINDOWS 8.1 Professional Get | Kontpakt Ne 62-643A/2013 OeccpodHo
Genuine or 02.12.2013
2. | Micosoft Office Standard 2013 Kontpakt Ne 62-642A/2013 OeccpouHas
ot 02.12.2013
3. /WINHOME 10 Russian OLV NL | Kontpakt Ne 28-353A/2020 06eccpoyHO
Each AcademicEdition ot 26.05.2020
4.  |Microsoft Office Professional Kontpakr Ne 175- 12 mecsitieB

Plus 2019 2629A/2019 ot 30.12.2019 | (exeronHoe mpojajeHUe
B cocrasge: ITOATMCKH C IPaBOM
e Word nepexoja Ha
e Excel 0OHOBIIEHHYIO BEPCHUIO
e Power Point TpOJIyKTa)
e Outlook
5. | Kaspersky Endpoint Security mst Jorosop Ne 99-1553A- 24 mecsma

ousneca — CtangapTHbIid Russian
Edition.

223/2024 ot 25.11.2024

(mponsieHue MOANUCKHU C
MIPaBOM Iepexo/ia Ha
0OHOBIIEHHYIO BEPCHUIO

IPOAYKTa)

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOI'PAMMBI

HaunmenoBanue
pa3aesioB

OcHoOBHbIE NMOKA3aTeJH O EHKH

DopMbI U METOBI
KOHTpO.]Iﬂ H OIICHKHU
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Pasznen 1.
DJIEeMEHTBI TEOPUH
MHOECTB U
anreOpanvecKue

CTPYKTYpPBI

3HACT:
- OCHOBHBIE IOHATHUSA U METOABI AUCKPETHON
MaTEMAaTUKHU, MAaTEMAaTUYCCKUX MCTOJ0B
peueHus NpoecCUOHANBHBIX 3a]1a4; YMEeT:

- IPUMCHATH MATCMATUYCCKUEC MCTOALI ITPU
PELICHUH THIIOBBIX MPO(EeCCHOHAIBHBIX
3az1ad4,

BIIAJICET:

- MCTOJaMHU TOCTPOCHU A MaTeMaTHUECKOM
MO/JIEJI TUIIOBBIX MPO(ECCHOHANIBHBIX 3a/1a4 U
COJZIepKATEIIbHOW HHTEPIIPETALIUN
IIOJIyYEHHBIX PE3yJIbTATOB.

O1enka 3a
KOHTPOJIBHYIO padoTy
Ne 1

OrneHKa Ha 3a4eTe ¢
OLICHKOM

Paspnen 2.
DJIEMEHTBI TCOPHH

rpa¢os

3HAET:
- OCHOBHBIE IOHATUSA U METOBI AUCKPETHON
MaTEMAaTUKHU, MAaTEMAaTUYCCKUX MCTOJ0B
peleHus NpoeCCUOHANBHBIX 3a/1a4; YMEeT:

- IPUMCHATH MATEMATUYCCKHUEC MCTOAbI ITPU
PELICHUH THIIOBBIX MPO(eCCHOHATBHBIX
3az1a4,

BIIAJICET:

- MCTOJaMH TOCTPOCHU A MaTeMaTHYECKOMN
MO/JIEJIN TUIIOBBIX MPO(ECCHOHANIBHBIX 3a/1a4 U
COJZIEpKATEIIbHOW HHTEPIIPETALIUN
IIOJIyYEHHBIX PE3YyJIbTATOB.

OreHka 3a
KOHTPOJIbHYIO paboTy
Ne 1

OrneHKa Ha 3a4eTe ¢
OLICHKOM

Pa3znen 3. 3HAET: Onenka 3a
bynesl pyHKIIUN - OCHOBHBIE TIOHSATHUS U METObI TUCKPETHOM KOHTPOJIbHYIO paboTy

MaTEMAaTUKHU, MAaTEMAaTUYCCKUX METOJ0B Ne 2

perieHus mpodecCuoHaNbHBIX 3a/1a4; YMEET: OrnieHka Ha 3a4yete ¢

- IPUMCHATH MATEMATUYCCKHUEC MCTOAbI ITPU OIIGHKOI71

pEeIIeHUH TUIOBBIX MPO(hecCHOHATBEHBIX

3ajad,

BJIAJICET:

- MCTOJaMH ITOCTPOCHU A MaTeMaTUUECKOU

MOJIEIM TUTIOBBIX POGECCHOHATBHBIX 33734 U

COJIepKATENbHOW HHTEPIIPETALIUN

MOJIYYEHHBIX PE3YJIbTATOB.
Pasznea 4. 3HaEeT: Or1eHka 3a
Ucuucnenne - OCHOBHBIE MIOHATHUS U METOJIbI TUCKPETHOU KOHTPOJIbHYIO paboTy
BEICKA3bIBAaHUI MaTEMAaTUKHU, MAaTEMAaTUYCCKUX METOJ0B Ne 2

perieHus mpodecCHOHANBHBIX 33]a4; YMEET: OrnieHka Ha 3ayete ¢

- IPUMCHATHh MATEMATUYCCKUEC METObI ITPU OHGHKOI\/'I

pEeIIeHUH THUIOBBIX MPO(ecCHOHATBHBIX

3ajad,

BIIAJICET:

- MCTOJaMH ITOCTPOCHU A MaTeMaTUYECKOU

MOJIEJIM TUTIOBBIX TPOGECCHOHATBHBIX 3314 U

COJIepKATEIbHOW HHTEPIIPETALIIN

MOJIYYEHHBIX PE3YJIbTATOB.
Paznen 5 3HAECT: Onenka 3a
Ucuucnenne - OCHOBHBIE MOHSTHUS U METOJIbI TUCKPETHOU KOHTPOJBbHYIO PaboTy

MMpEaAnKaToB U
HCUYCTKas JJIOI'MKa

MaTeéMaTHKHU, MAaTEMAaTHYCCKHUX MCTOA0B
PCHICHUSA HpO(I)CCCI/IOHaJIBHBIX 3aaav; YMCCT:

Ne 3
OrueHKa Ha 3a4eTe ¢
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- IPUMCHATH MATEMATUYCCKUEC MCTOAbI ITPU OHGHKOﬁ
PELICHUH TUIOBBIX MPO(eCcCHOHAIBHBIX
3az1ad4,

BIIAJICET:

- MCTOJaMHU TOCTPOCHU A MaTeMaTHUECKOM
MO/JIEJI TUIIOBBIX NMPO(ECCHOHANIBHBIX 3a/1a4 U
COJZIepKATEIIbHOW HHTEPIIPETALIUN
IIOJIyYEHHBIX PE3YyJIbTATOB.

Pa3nen 6 3HACT: OreHka 3a
KoHeuHble aBTOMATHI, | - OCHOBHBIC TIOHSTHS M METOJIbI TUCKPETHOM KOHTPOJIbHYIO paboTy
MammHbl ThropuHTa- MaTEMATHUKH, MATEMATHIECKUX METOIOB Ne 3
ITocTa, C10KHOCTH penieHus npodecCHOHABHBIX 3a1a4; YMEeT: O1leHKa Ha 3a4eTe ¢
BBIUKCIIEHHAN - IPUMEHAITh MAaTEMaTUIECKUE METO/IBI TIPH OILIEHKOH

PEIICHUU TUIIOBBIX TPO(PECCHOHAILHBIX

3ajad,

BJIQJICET:

- MCTOJaMH TOCTPOCHU A MaTeMaTHYECKOM
MO/JIEJIN TUIIOBBIX MPO(ECCHOHANIBHBIX 3a/1a4 U
COJZIepKATEIIbHOW HHTEPIIPETALIUN
IIOJIyYEHHBIX PE3YyJIbTATOB.

13. OCOBEHHOCTH OPITAHU3AIIMU OBPA30OBATEJIbBHOI'O INTPOLUECCA AJIs1
NHBAJUIOB U JINL C OTPAHUYEHHBIMHU BO3MOKHOCTAMMU 31O0POBbSA

OOyyeHne WHBAIWAOB U JIMI C OrPAaHUYCHHBIMH  BO3MOXKHOCTSMHU  3JIOPOBBS
OCYIIIECTBJISIETCS] B COOTBETCTBHH C:

- IlopsangkoM opraHuzanud ¥ OCYIIECTBIGHHS OOpa30BAaTENbHOW  AESITENHbHOCTU
1o o0pa3oBaTeNbHBIM IPOrpaMMaM  BBICIIEro 00pa3oBaHUS — TporpamMmaM OakajaBpuara,
mporpaMMaM Crenuanurera, nporpammam Maructpatypsl (I[Ipmkas MunHHcTepcTBa Hayku U
BhIcHIero oOpaszoBanus Poccuiickoit @enepanun ot 06.04.2021 No 245);

— Ilonoxennem o0 TOpsAAKE OpraHW3alMd M OCYIIECTBICHHUS OO0pa3oBaTeIbHOU
JEATeTLHOCTH 10 00pa3oBaTebHBIM TIPOrpaMMaM BBICIIETO O0pa3oBaHUsS — MIpOrpaMmam
OakamaBpuaTa, MporpamMmaM CIHEIUMAIWTeTa, MporpamMmMaM MarucTpaTypsl (QeneparbHOTO
rOCy/IapCTBEHHOTO0  OIOJKETHOTrO  00pa3oBaTEeIbHOTO  YUPEXKJEHUS BBICHIET0 00pa3oBaHUs
«Poccuiickuii XMMHUKO-TEXHOJIOTMYeCKUil yHuBepcuteT umeHu J[.M. Menneneesa», NpUHATHIM
pemenueM Yuenoro coBera PXTY um. JI.U. Menaeneesa ot 28.12.2022, mpotokon Ne 5;

- MeToau4yeckuMH PEKOMEHJAIMSIMU 10 OpraHu3anuu o0pa3oBaTeNbHOTO Ipoliecca st
00y4YeHUs] UHBAJIUJIOB U JIUI[ C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0pPOBbsS B 00pa30BaTEIbHBIX
OpraHMU3aIMaX BBICIIETO 00pa30BaHUs, B TOM UYHCJIE OCHAIIEHHOCTH 00pa3oBaTeNbHOTO Ipoliecca
(yTBepkaeHbl 3amectuteraeM Munuctpa oOpasoBanus U Hayku PO A.A. Kioumossim ot 08.04.2014
Ne AK-44/058H).
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JlomoHeHNs 1 N3MEHEHHS K paboyeil mporpaMme JUCIUTLTHHEL
«/lomoTHUTeIbHbIE [JIABbl MATEMATHKH
OCHOBHOM 00pa30BaTeIbHO MTPOTPaMMBbI
28.04.02 HaHoMHKeHepuUst

®opma 00yueHus: ouHas

Howmep Coneprxanue TONOJHCHUS/ MI3MEHEHHS OcHoBaHuEe BHECEHUS
U3MEHEHUA/ M3MEHEHU/ TOTIOIHEH U
JIOMOJIHEHU S

1 IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 r.

MIPOTOKOJI 3acejaHus Y YeHOTO
coBeTra Ne oT
« » 20 T

IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT
« » 20 1.

IIPOTOKOJI 3aceaHusl Y YEeHOT O
coBera Ne oT
« » 20 1.

IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 1.




MuHHCTEepPCTBO HAYKHU M BbICIIEero oopasoBanusi Poccuiickoii @exepaunu
(denepanbHoe rocy1apcTBeHHOE OKOIKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

rpotokoi1 Ne 30 ot «30» urons 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«MacmradupoBanue ¥ TpaHc(hep TEXHOJIOTHii B HAHOUHKEHEPUID)

Hanpasiaenue noarorosku 28.04.02 HanouH:keHepus

Marucrepckasi nporpaMmma
«DYHKIHOHAJIbHBIC U KOMIIO3MLIMOHHbIE HAHOMATEPHUAJIbI, U3AEJTUSA U3 HUX))

KBanudukanusa «Marucrp»

Mocksa 2025



[Iporpamma coctaBieHa 3aB. kadeApoil XMMHUYECKOro W (hapMaleBTHUECKOr0 WHKUHUPHHTA,
I.T.H., Tnpodeccopom H.B. MeHbIIyTHHOHN, acCUCTEHTOM Kadeapbl XUMHYECKOTO U

(dapManeBTUYECKOT0 HHXKUHUPHHTA, K.T.H. E.K. MoxoBoi

HporpaMMa paccMoOTpCHa U 01106peHa Ha 3aCCIaHHuH Ka(l)e)lpbl XHUMHUYECCKOIoO H

dapmaneTrueckoro nmxuaUpUHTa PXTY um. JI.1. Menneneera «5» mas 2025 1., mpoTokoir Neb.



1. HOEJb U 3AJAYU JUCHHATIJIMHBI

[IporpaMma cocraBieHa B  COOTBETCTBMM C  TpeOoBanusmu  DenepanibHOTO
roCy/IapCTBEHHOI0 00pa30BaTEIbHOrO CTaHAApTa BBHICIIEr0 0Opa3oBaHUs — MarucTparypa Mo
HanpasieHuo moarotoBku 28.04.02 Hanounscenepus (OI'OC BO), HaKOIIEHHBIM OIBITOM
NpenoIaBaHusl TUCIMIUIMHEI Kadenpoit Xumuueckozo u gapmayeemuueckozo UHMCUHUPUH2A
PXTY um. JI.1. Menneneepa. IIporpamMmma paccuutaHa Ha M3y4YEHUE TUCIUIUIMHBI B TEUEHUE
OJIHOTO CEMECTPA.

Hucuunnuna «Macuwimabupoeanue u mpaucghep mexnonozuil 6 HAHOUHICEHEPUU)
OTHOCUTCSI K 4acTH, (popMupyemoil ydyacTHHKaMu 0Opa3oBaTeNbHBIX OTHOmIEHHH Onoka bl
«Jductunnunel (Moxynu)» ydeOHoro miaHa. [IporpamMma AUCHMIUIMHBI TMPEANONaraeT, 4To
o0yyJaromuecs: IMEI0T TEOPETUYECKYIO U IPAKTUYECKYIO TIOJrOTOBKY B 001acTu «MaTeMaTukay,
«Uudopmarukay, «Pusznueckas xuMus», «l[Ipoueccel n anmapaTsl XUMHUYECKONH TEXHOJIOTHUN,
«O0m1as XuMUYecKasi TEXHOJIOTHS ¥ AaHAJIOTUYHBIX JTUCITUTUINH.

Hear gucnunuauebl  «Macwmabupoeanue u  mpauncghep mexHonouii 6
HAHOUHCEHepuU» — U3YyUCHUE METOI0OB MacIITAOMPOBaHUs U ClIOCOO0B TpaHchepa TEXHOIOTHIA
B HAHOUH>KEHEPHUHU.

3agauu AUCHMIUINHBI:

— M3Y4YE€HHE METOJIOB MOJACIMPOBAHUS aNMapaToOB U TEXHOJIOTHUYECKHUX CXEM;

- U3y4YeHHE OOLIMX TMOHATUM TEOPUM pPa3MEPHOCTH U M0A00Us, CIOCOOOB
MPUMEHEHHE METOIOB MOJEIIMPOBAHUS JIsl pa3paboTKU anmnapaTos;

- M3y4YeHHE OCHOB CHHTE3a U aHaIN3a XUMUKO-TexHoJornueckux cucrem (XTC).

HMucuunnuna «Macwimabupoeanue u mpancghep mexwono2uil 6 HAHOUHIHCEHEPUU)
npenogaerca Bo 2 ceMecTpe. KOHTposb yceBaeMOCTH CTYACHTOB BEIETCS MO MPUHSATON B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

PaGouass mporpamMMa AUCHUIUIMHBI MOXET OBITh peajn3oBaHa C MPUMEHEHHUEM
AJIEKTPOHHBIX O00pa30BATENIbHBIX TEXHOJOTUH M AJIEKTPOHHOI'O OOYYEHHUS IOJHOCTBIO WU
YaCTUYHO.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJINHBI

N3ydyeHne NUCHUIUIMHBI HAIpaBJIEHO Ha MPUOOpPETEHHE CIEAYIOIIUX KOMIETeHUM u
HHAUKATOPOB MX JOCTHKECHUSA



Hqu)CCCHOHaHLHBIe KOMIICTCHUUHA U UHAUKATOPbI UX TOCTHKCHHUA

OcHoBaHue
3amaua npodecCHOHAILHBIN
. OO0BeKT win 001aCTh Konu Kox u HaumeHoBanue (mpog
npo¢eCCHOHATBHON CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K uHanKaropa goctuxenus 11K
EATEIILHOCTH O06001IeHHbBIE TPYAOBBIC
byHKIMHA
Tun 3axpa4 npoecCHOHAJIBLHOI 1eATeJTbHOCTH: HAYYHO-HCCJIe10BATEIbCKH
XumMmudeckoe, I1K-3 Crocoben k | IIK-3.2 VYmeer wHCHoab30BaTh .
[TpodeccnonanbHblii  cTaHIAPT
XUMHKO- aHAIU3Y WH(POpPMAIMOHHBIE  TEXHOJOTHH 40,011 «C
. «CreruanmcT 1mo Hay4yHo-
Brimonraenue TEXHOJIOTHTYECKOE TEXHOJIOTHTYECKUX AJIA HcCiIC10BaHus Hu 1 v
HCCJICIOBATCIbCKUM U OIBITHO-
(byHIaMEHTAJIbHBIX U | IPOU3BOJCTBO OpoIeCCOB € mefbio | [TPOTHOSMPOBAHKA  CTPYKTYPhI K o A 5
> KOHCTPYKTOPCKHM pa3paboTKaM»»
NPUKIIHBIX  paGoT OBBILICHHUS CBOICTB B 00J1aCTU MaTepuajoB PYKTOD K pasp >
. TBEPKICHHBIN MIPUKA30M
ITOMCKOBOTO, - CkBo3HBIC BHIBI | IOKA3aTeIICd JHEPro- HaHOMHKCHCPHH YTBEpaL P
. ITK-3.3 Binazgeer metogamu olenku | MUHUCTEpCTBA Tpyaa u
TEOPETUIECKOTO U | mpohecCHOHATBLHOM pecypcocOepexeHusl. - ..
TEXHOJOTMYECKUX IPOIECCOB C | COLMAILHOM 3alMThl Poccuiickoi
AKCIIEPUMEHTAILHOTO | JACSITEILHOCTH B
MO3UIUU s¢ppexrusnoro | Peneparuu ot 04.03.2014 Ne 121
Xapakrepa C LeNbl0 | IPOMBILIUIEHHOCTH (B
WCIIOJIb30BaHUsI MaTepUATBHBIX H | H,
oTpeeIeHUs cdepe opraHuzanuu u
SHepreTMyeckux  pecypco  u | O60OmenHas Tpynosas QyHKIus
TEXHHYECKUX MPOBEJICHUS HAY4HO-
. obecnieuenmst  Oezomacuoct B | C. IIpoBencHue Hay4HO-
XapaKTePUCTHK HOBOH | MCCIEAOBATEIbCKUX H N
obnactu npodeCCHOHAIBHOM | MCCIE0BATENBCKMX M OIBITHO-
TEeXHHMKH, a TaKXe | ONBITHO-
JIeATEILHOCTH. KOHCTPYKTOPCKHX Pa3pabOTOK.
KOMIUIEKCa paboT MO | KOHCTPYKTOPCKUX
C /01.6. OcymiecTBieHue
pa3paboTke pabor B  obmactu
N Hay4HOI'0 PYKOBOJCTBa
TEXHOJIOTHYECKOM XUMHYECKOTO u .
MPOBEJICHUEM HCCIEIOBAaHUHN IO
JOKYMEHTAIuU XHUMHKO-
OTACIBHEIM 3a/1a49aM
TEXHOJIOTHYECKOTO

IIPOM3BOJICTBA).

(ypoBeHb kBanupukauu — 6)




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucCTpaTyphl JOJKEH:

3nams:

— MaTEMaTUYECKUE MOJENIN THUIIOBBIX IPOLIECCOB XUMHUYECKOW TEXHOJOTUMU U
HAaHOUHXEHEPUU;

— COBPEMEHHBIE METOJbl KOMIIBIOTEPHOIO MOJEIMPOBAHUS UIA  Pa3pabOTKH
anmnapaToB U TEXHOJIOTHYECKUX CXEM;

- OCHOBHBIE COOTHOILIEHUS JJIsl pacueTa ruApOJUHAMUKH, TEIUIO- U MaccolepeHoca
B Pa3JIMYHBIX XUMUKO-TEXHOJIIOTUYECKUX IIPOLIECCAX;

- o01111e OHATHS TEOPUH Pa3MEPHOCTH U MO100MS;

- OCHOBBI CHHTE3a U aHaJIN3a XUMUKO-TexHoJorndeckux cuctem (XTC).

Ymemu:

— IPUMEHSATh COBPEMEHHBIE METOJbl KOMIIBIOTEPHOIO  MOJEIUPOBAHMS IS
pa3pabOTKK HOBOI'O 0OOPYIOBAHUS U TEXHOJIOIMUECKHUX CXEM;

- paccuuThIBaTh MaTepualibHble U 3HepreTudeckue 6anancel XTC;

- paccuuThIBaTh CEOECTOMMOCTh W IPUMEHATh €€ KaK KPUTepUil  OLEHKU
HKOHOMHYECKON A3(PPEKTUBHOCTH ITPOU3BOICTBA;

- IIPUMEHSTh OCHOBHBIE KPUTEPUU TIOJOOMS I MacITaOMpOBaHUs alllapaToB.

Braoemy:

- HaBbIKAMU  HCIIOJIb30BAHMSI ~ COBPEMEHHBIX  METOJOB  KOMIIBIOTEPHOIO
MOJIETTUPOBAHUS;

- HABbIKAMU COCTaBJICHUS! TEXHOJOTMYECKOM CXEMbl MPOU3BOJICTBA U pacuera ee
MaTepHaJIbHBIX U SHEPTeTHUECKUX OalaHCOB, SKOHOMUYECKOH 3(h(heKTUBHOCTH.

3. OBBEM JUCHUIUIMHBI M BUJbI YYEBHOI PABOTHI

. O0BEéM THCHHIIJINHBI

Buabl yueOHol padoThI 3E AKan 1. Actp.a,
O0mas TpyA10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 4 144 108
IUIAHY
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,94 34 25,5
Jlexun 0,47 17 12,75
JIaGoparopusbie pabotsl (JIP) 0,47 17 12,75
CamocrositesbHas padora (CP): 3,06 110 82,5
Bua HTOrOBOro KOHTpOJIS: 3a4ér c oueHkoi




4. COAEPKAHME JNCHUIIJIMHBI

4.1 Pa3gesbl IMCHUILIMHBI M BUABI 3AHATHNR

Akaj. yacoB
No Pa3zpen qucuunianHel Jlabopatopueie | CamocTosTenbHas
Bcero Jlexknuu
3aHATHUS pabota
1. Pazgen 1. Meroabl MOJeIMPOBAHUS ANNAPATOB M 48 5 5 38
TEXHOJIOTHYEeCKHX CHCTEM.
1.1 TunoBbie MOJIENIN aNapaToB 22 2 2 18
1.2 | MoaenupoBanue  TUAPOAMHAMHUKH,  TEIJO-  H
MaccomnepeHoca B pa3IMYHbBIX XUMHUKO- 26 3 3 20
TEXHOJIOTHYECKHX MPOoIeccax
2. Pazgen 2. O0uime NOHATHS TeOPUH Pa3MEPHOCTH U
nonodusi, NMpUMeHeHHEe MeTOJ0B KOMIbIOTEPHOIO 48 5 5 36
MO/1eJIMPOBaHNS /ISl pacyeTa anmnaparos.
2.1 Teopus pa3MepHOCTH U TIOJ00MS 23 3 3 17
2.2 | [lpumeHeHHMEM  METOJOB  KOMIIbIOTEPHOI'O
MOJICTTUPOBAHUS  JUII  pacdyera Pa3IMdHOTrO 25 3 3 19
XMUMHUKO-TEXHOJIOTHYECKOTr0 000py10BaHUS
3. Paznen 3. OcHOBBI CHHTe3a W aHAJIN3a XMMMKO-
48 6 6 36
TexHoJornueckux cucrem (XTC).
3.1 | OcHoBsl cuHTe3a 11 aHam3a XTC 20 2 2 16
3.2 | Pacuer sxoHOMHUYECKOM 3((HEKTUBHOCTH NMPOU3BOICTBA 14 5 5 10
3.3 | PaccmoTpenue MacmTabupoBaHUs Ha IpUMeEpe 14 5 5 10
pa3pabdOTKH MPOMBIIIIJICHHOTO ITPON3BOICTBA
UTOIro 144 17 17 110




4.2 Cogepxxanme pa3iejioB IMCHUNIMHBI

Pa3zoen 1. Memoowvl moodenuposanus annapamos u mexHoa02u4eckKux CUCIeM.

B pasnmene 1 paccmarpuBaioTcs THUIIOBBIE MaTeMaTHYECKHE MOJENW alaparoB U
COBPEMEHHBIE METOJbl KOMIIBIOTEPHOTO MOJACIHUPOBAaHUA. bByayT u3ydeHbl OCHOBHBIE
COOTHOILIEHUS JUIsl pacyeTa THIPOJUHAMUKHU, TEIUIO- U MAacCONEPEHOCa B Pa3IMYHBIX XHUMHKO-
TEXHOJIOTHYECKUX MpoIleccax.

Pazoen 2. Oougue nonamus meopuu pazmepHocmu u nO000Us, NPUMEHEHUE Memo008
KOMNbIOMEPHO20 MOOEUPOGARUA 01 pAcuema annapamaos.

B paznene 2 u3ydarorcs OCHOBHBIE MOHSITHUS TEOPUM Pa3MEPHOCTH M mojodus. byner
PacCMOTpPEHBI MPUMEPHI WX HCIOJIL30BAaHUS MPU pa3paboTKe MPOMBIIUICHHOTO 000pyI0BaHUS.
byayr npuMeHeHbl MeETOAbl KOMIIBIOTEPHOIO MOJAEIUPOBAHUS [UIsl pacdera pa3indyHOro
TEXHOJIOTUIECKOT0 000py/I0BaHUSI.

Pazoen 3. Ochoevl cunmesa u ananuza xumuko-mexvoaozuueckux cucmem (XTC).

B pasnene 3 paccmarpuBaroTCs OCHOBBI CMHTE3a U aHAJIM3a XMMUKO-TEXHOJIOTHYECKUX
cucteM. byayT paccMoTpeHbl NPUHIUIBI pacuéTa MaTepUaIbHBIX U SHEPreTHUECKUX OallaHCOB
XTC. Byayr paccMOTpeHBI CHOCOOBI pPacCUUTHIBATH CEOECTOMMOCTh W TPHUMEHSTH €€ Kak
KPUTEPUN OLIEHKH 3KOHOMHUYECKOH 3((EKTUBHOCTH MPOU3BOJICTBA.

3akiroueHue. B 3akif04eHUHN MOABOASTCS MTOTH Kypca M MHCTPYKTaX CIyIIaTeseld o
MOJTOTOBKE K UTOTOBOM aTTECTALIUU U €€ MPOXOKICHHIO.



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUA JNCIHUIIJIMHBI

— (@\| on
= = =
Ne B pe3ynbprare 0CBOCHMS NUCHUILUIMHBI CTYIEHT JOJIKEH: % =4 %
S
3namo:
1 MaTeMaTUYeCKUE MOJICIN TUIIOBBIX MPOLIECCOB XUMUYECKON TEXHOJIOTUU U HAHOWHKEHEPHH. +
2 COBPEMEHHBIC METOJIbl KOMITBIOTEPHOTO MOZCITUPOBAaHHUA Ui  Pa3pabdOTKM  ammapaTtoB H +
TEXHOJIOTHYECKHUX CXEM.
3 OCHOBHBIE COOTHOUIEHMSI JJIsl pacueTa I'MApPOJMHAMHUKHU, TEIUIO- U MacCOlepeHOca B Pa3InUHbIX +
XUMHKO-TEXHOJOTHYECKHUX MPOIeCccaXx.
4 o0IIKe OHSATHS TEOPHH PAa3MEPHOCTH U TOJO0HSL. +
5 OCHOBBI CHHTE3a U aHalln3a XUMHUKO-TexHoJoruueckux cuctem (XTC).
Ymems:
MIPUMEHSTh COBPEMEHHBIE METO/Ibl KOMITBIOTEPHOTO MOJCIUPOBAHUS ATl pa3pabOTKU HOBOTO
6 000pYIOBAHHUS M TEXHOJOTHYECKHX CXEM. + +
7 paccuMThIBaTh MaTepualibHbIe 1 dHeprerudeckue 6amance XTC.
8 paccYUTHIBaTh CEOECTOMMOCTD U IPUMEHSThEE  KaK  KPUTEPUHA  OLIGHKHM OSKOHOMUYECKOU
3¢ (HEeKTHBHOCTH MPOU3BOJICTBA.
9 MIPUMEHSITh OCHOBHBIE KPUTEPUH MO00US JIJIsl MaCIITAOMPOBAHUS alIIapaToB. +
Bnaoemo:
10 HaBbIKAMH MCIOJIb30BAaHUSI COBPEMEHHBIX METOJ0B KOMIIBIOTEPHOI'O MOJEIIUPOBAHUS. + +
11 HABBIKAMHU COCTAaBJICHHSI TEXHOJOTHYECKONH CXEMBbI MTPOU3BOJICTBA M pacueTa ee MaTepuaIbHBIX U
SHEPreTHYECKUX 0aJIaHCOB, DKOHOMUYECKOH 3(h(PEeKTUBHOCTH.
B pesynbrare 0CBOGHUS AUCIUILTUHBI CTYIEHT JOJDKEH MPUOOPECTH CIEyIONUe npogdheccuonanbble KOMnEemeHyuu u
UHOUKAMOPbL UX OOCHIUICEHUA:
Ko n nanvenopamme ITK Kon uw  HamMeHoOBaHHMe  MHIUKATOpPA
poctuzkenust ITK
14 [1K-3 Crnocoben ucnosns3osars | [1K-3.2 Ymeer HCIOJIb30BATh
nH(pOpMaIMOHHBIE TEXHOJIOTHUH, MeToibl | UHPOPMAILMOHHBIE TCXHOJIOTMH AT ¥ *




— ™ e
= = =
Ne B pe3ynprare 0CBOCHMS NUCLUILUIMHBI CTYIEHT JOJIKEH: % =4 %
S
MaTeMaTH4YeCKOro MOJIETTUPOBAHUS U | UCCIIEIOBaHMS M MPOTHO3UPOBAHUS CTPYKTYPhI
00pabOTKM  JaHHBIX JUIA  MCCJIENOBAaHMs, | M CBOMCTB B 00JacTM  MarepuajoB
IIPOTHO3UPOBAHUs,  pPacuyeTOB  CTPYKTYyphl, | HAHOMHIKCHEPUHN
CBOICTB u MIPOLIECCOB MOJTy4eHUs
(yHKIIMOHATIBHBIX u KOMITO3UI[MOHHBIX
HaHOMAaTepHalloB
[1K-3 Cnocoben ucnonb3osarh | [1K-3.3 Brnaneer HaBhIKaMU MaTeMaTHYECKOTO
WH()OPMALIMOHHBIE  TEXHOJOTHUH,  METOJBI | MOJCIMPOBAHUS IS  pacdyera OCHOBHBIX
MaTeMaTH4YeCKOro MOJIETTUPOBAHUS U | MapaMeTpoB W MacIITaOMpPOBAHUS MPOILIECCOB
15 00pa®OTKM  JaHHBIX IS HCCIICIOBAHUS, | TIOTyYCHUS (O YHKITMOHATILHBIX u + + +
MPOTHO3UPOBAHUS,  PACUETOB  CTPYKTYPHI, | KOMIO3UIIMOHHBIX HAHOOOBEKTOB u
CBOICTB u MIPOIIECCOB MOJTyYCHUsSI | HAHOCTPYKTYPUPOBAHHBIX ~ MATePUAIOB U
(G YHKIIMOHATBHBIX u KOMITO3UITMOHHBIX | U3AETUI U3 HUX

HaHOMAaTepHaJIoB




6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1 IlpakTHYeckue 3aHATHS
IIpumMepHBbIe TEMBI NPAKTHYECKUX 3aAHATHI MO JUCHHUIJIMHE

Ne Ne pazpena o
Tembl npakTHUECKUX 3aHATUI Yacel
/11 | JUCHUTUIAHBI
1 1 IIpuMeHeHre TUIIOBBIX MOJIEIICH alllapaToB 2
9 1 MonenupoBanue TMAPOAUHAMUKH, TEMII0- H Maccolepenoca 3
C MPUMEHEHUEM BBIYHCIUTEIBHON THIPOAMHAMHUKHI
3 2 Teopust pa3MEepHOCTH U OJ00MS] B XUMUYECKOU TEXHOJIOTUH 3
4 5 Pacyer = XMMMKO-TEXHOJIOIMUECKOTO  OOOpYyJIOBaHHS C 3
MPUMEHEHUEM METOJIOB KOMITBIOTEPHOTO MOJICIIUPOBAHHSI
5 3 OcHoBbl cunTe3a XTC 2
6 3 OcHOBBl ~ pacuera  SKOHOMHYECKOH  3(QexkTuBHOCTU
IIPOU3BOJICTBA 2
7 3 [TpuMmeHeHre W3y4eHHBIX MOJIXO/I0B JUIs MacIITaOupOBaHUs 9
MPOILIECCa CBEPXKPUTUYECKOMCYIIKU

6.2 JlabopaTopHble 3aHATHUSI

Brimonnenne 1a00paTOPHOTO TMPAaKTHKyMa CIIOCOOCTBYET 3aKpeIUICHHIO MaTepuaa,
U3yyaemMoro B JOUcCHUIUTMHE «Macwumaouposanue u  mpaumcghep mexnonoui 6
HAHOUHJICEHEPUU», A TAKXKE CIIOCOOCTBYET MPUOOPETCHHUIO NPAKTHYECKUX HABBIKOB B 00JIACTH
MacmTaOupoBaHus U TpaHC(epa TEXHOIOTHH.

MakcumanbHOe KOJMYECTBO OayljIoB 3a BBINOJHEHHE JIAOOPAaTOPHOTO MPAKTHKyMa
cocrapnsier 30 OamioB (MakcumansHO 10 OamioB 3a kaxayro padoty). KomuuectBo paboT u
0aJTOB 32 KaXIyI0 pab0Ty MOXKET OBITh H3MEHEHO B 3aBUCUMOCTH OT UX TPYIAOEMKOCTH.

7. CAMOCTOSATEJIBHASA PABOTA

Paboueit nporpammoit aucuuiinuasl «Macuimabupoeanue u mpancghep mexnonoz2uii 6
HaHOuHICEeHepuu» PETYCMOTPEHA CAMOCTOSITEIbHAsI paboTa CTyI€HTa MarucTpaTypbl B o0beMe
110 akaz. 4. CamocTosiTenbHast padoTa IPOBOAUTCS C LENbIO YIITyOIeHNs 3HaHUH 110 TUCITUIIINHE
U NpelyCMaTpUBaET:

— O3HAKOMJIEHHE U NMpopabOTKy PEeKOMEHI0BaHHOM JIUTEpaTyphl, paboTy € JIEKTPOHHO-
OMONMMOTEYHBIMH CHUCTEMaMH, BKIIOYas MEPEeBOAbl MyONWKANWi W3 HAy4YHBIX IHKYPHAJOB,
UTHpyeMbIX B 06azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEIIEHUE OTPACIIEBBIX BBICTABOK U CEMHUHAPOB;

— yuacrue B cemuHapax PXTY um. M. MeHzeneeBa no TeMaTuke JUCLHUIUINHBI;

— TOJTOTOBKY K BBIITOJHEHHUIO KOHTPOJBHBIX PadOT IO MaTepHaiy JIEKIIMOHHOTO Kypca;

— MOATOTOBKY K cJjaue 3a4yeT C OLEHKOH (2 cemecTp) u 1abOpaToOpHOro mpakTukyma (2
ceMecTtp) mno aucuuiuinHe «Macwmabuposanue u  mpancghep  mexmonocuii 8
HAHOUHICEHEPUL)) .

[TnanupoBaHHe BpEeMEHU Ha CaMOCTOSTENbHYIO PabOTy, HEOOXOIUMOIo Ha H3ydeHUue
TUCIWTUTMHBL, CTyJeHTaM JIy4Illleé BCETO OCYIIECTBISATh HA BECh TEPHOJ HW3YyUCHHS,
npeaycMaTpuBas MPH 3TOM PeryiisipHOe IMOBTOpPEHHME MpOoiiieHHOro marepuana. Marepuai,
3aKOHCIIEKTUPOBAaHHBIA Ha JIEKIHAX, HEOOXOAWMO PETYJISPHO [OIOJHATh CBEICHHSIMHU U3
JUTEPaTypHBIX UCTOYHUKOB, IIPE/ICTABIECHHBIX B paboueii nporpamme. [1pu paboTe ¢ yka3aHHBIMU
UCTOYHWKAMH PEKOMEHIYETCS COCTABIISITh KPAaTKWMH KOHCIIEKT Marepuaia, ¢ 00s3aTelbHBIM
¢dukcupoBanreM OnbIMoOrpaduIecKux TaHHBIX UCTOYHUKA.



8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIsI KOHTPOJIA
OCBOEHMSA JIMCIIAIIJIMHbI

8.1 llpumepHas TemMaTuKa pedepaTUBHO-AHAJIUTHYECKOI PadoThI
Hucuunnuuoit «Macuwimaouposanue u mpancghep mexnonozuil 6 HAHOUHICEHEPUU)» HE
MPEyCMOTPEHO BBIMOTHEHUE peepaTUBHO-aHATUTHUECKON paOOTHI.

8.2 IIpuMepbI KOHTPOJIBLHBIX BOIPOCOB /1JIsl TEKYIEr0 KOHTPOJISl 0CBOCHHS AU CHHUILTUHBI
JInst TEKyIIETOKOHTPOIST  MPEAYCMOTPEHO 3 KOHTPOJBHBIX paboTel (MO  OAHOM
KOHTPOJILHOHM paboTe 1Mo KakJ0My paszeny). MakcuMaiabHas OLeHKa 3a KOHTPOJIbHbIE paboThl 30
OamnoB, 4ro coctaBiusier mo 10 OamioB 3a kaxayro pabory. 30 OamoB OTBOAMTCS Ha
nabopaTtopHbIe paOOTHI.

Paznen 1. [lpumepbl BOpocoB K KOHTPOJIbHOM padore Ne 1. MakcumajibHas onenka — 10
0aioB. KonTposbHast padoTa cojep:KuT 2 BONpoca, no S 0aJJ10B 3a BONPOC.

Bonpoc 1.1.

1. [TpuBenuTe onmcanue MOJEIH UACATEHOTO CMEIICHHS.

2. [TpuBenuTe onrcaHue MOJEIN MICATBHOTO BHITECHEHHS.

Bonpoc 1.2.

1. [TpuBenuTe ypaBHEHHS AJISl ONIMCAHUS ABHKEHUS HEC)KUMAEMOH BSI3KOU JKUIKOCTH.
2. [TpuBenuTe moapoOHOE OMHMCAaHUE METOJa KOHEYHBIX 00HEMOB.

Pa3nen 2. [IpuMepbl BOMPOCOB K KOHTPOJILHOIH padore Ne 2. MakcumasibHas onenka — 10
0aioB. KonTposbHasi padoTa cojep:KuT 2 BONpoca, no 5 6a/1J10B 3a BONPOC.

Bomnpoc 2.1.

1. [lepeuncnure, 3anMIIMTE MATEMaTUYECKYHO 3alMCh, OMUIIUTE (U3UYECKUN CMBICI U
BO3MO>XHOCTH MIPUMEHEHHSI KPUTEPHH OO0 MacCOOOMEHHBIX MPOIIECCOB.

2. [lepeuncnure, 3anuuIMTe MaTEMaTUYECKYHO 3alMCh, ONMUIIMTE (QU3NYECKUI CMBICT U
BO3MO>XHOCTH MIPUMEHEHHS KPUTEPUH MOA00HS TETNIO0OMEHHBIX MPOIIECCOB.

Bomnpoc 2.2.

1. [IpemioxuTe KOHIENIUIO JUIsI pacdyeTa W yBeldWMYeHHs dS(PQPEeKTUBHOCTH Tpoliecca
JKUJKOCTHOM SKCTPAKIMK B HACAJOYHOW KOJIOHHE C MPUMEHEHHUEM METOJ0B KOMIIBIOTEPHOIO
MOJIETTUPOBAHUSI.

2. [IpennoxxuTe KOHLEMIUIO NN pacdyera W yBenuueHUs S(HPEeKTUBHOCTH Mpoiiecca
TEIJIOBOM CYIIKM B JIGHTOYHOW CYIIWJIKE C TPUMEHEHHEM METOJIOB KOMIBIOTEPHOTO
MOJEIIUPOBAHUS.

Pa3nen 3. [IpuMepbl BONPOCOB K KOHTPOJILHOI padore Ne 2. MakcumalsibHas onenka — 10
0asu10B. KoHnTpoabHasi paGora comep:kut 2 Bonpoca, no 5 0a/17108 3a BONpoc.

Bomnpoc 3.1.

1. Ilepeuncnure metoael cunteza XTC u naiite UX ONKMCaHUE.

2. [Tpusenure npumep cunreza XTC.

Bomnpoc 3.2.

1. [lepeuncnaure  OCHOBHBIE  BKJaAbl B  €c€0ECTOMMOCTb  HPOAYKIHH  XHMHKO-
TEXHOJIOTMYECKOTr0 IPOU3BOICTBA.

2. [IpuBenure npumep pacyera ce0ECTOMMOCTH.
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CDOHI[ OLCHOYHBIX CPCACTB MPHUBCACH B BHUAC OTACIIBHOTO HOKYMCHTAQ, ABJIAIOUICTOCS
HEOTHEMJIEMOH YacThI0 OCHOBHOM 06pa30BaT€J'IBHOfI MporpamMmal.

8.3 CrpykTypa n npuMep OMJ1e€TOB ISl 3a4eTa C OLeHKO (2 cemecTp)
3ader ¢ OIEHKOW MO AUCUUILUIMHE «Macuwimaoduposanue u mpancgep mexmonocuii 6
HAHOUHIICEHepUU) TIPOBOJIUTCS B 2 CEMECTpPEe M BKIIOYAET KOHTPOJBHBIE BOIPOCHI MO BCEM
paznenam pabouell mporpamMMbl AUCHUIUIMHBL. buier nis 3adera ¢ OLIGHKOM COCTOUT U3 2
BOIPOCOB, OTHOCSAIINXCA K YKAa3aHHBIM pa3JieiaMm.

8.3.1 IIpuMepbl KOHTPOJbHBIX BONPOCOB /IJIsi HTOTOBOT0 KOHTPOJIsI 0CBOEHHS
AUCHHILUIMHBI (2 ceMecTp — 32a4€T C OLIEHKOI)
MakcuMaJbHO€E KOJHUYECTBO 0AJIJIOB 32 3a4€T ¢ oneHKkoii — 40 0aios

1. [TpuBeauTe ONMCaHNE MOJEIN HICATHHOTO CMEIICHHS.

2. [lepeuncnnre, 3aMUIINTE MATEMATHYECKYIO 3aIIMCh, OMHUIINTE (PU3NIECKUIT CMBICIT
¥ BO3MO)KHOCTHU TIPUMEHEHUSI KPUTEPUHU OO0 MaCCOOOMEHHBIX TPOIECCOB.

3. [lepeuniciure OCHOBHBIC THIIOBBIE MOJEIHM alllapaToB H TMPHUBEAUTE HX
MaTeMaTU4eCKyIO 3alHCh.

4. [lepeuncnure, NpUBEANTE MATEMATHIECKYIO 3aITUCH, OMTUIINATE (PU3NIECKUNA CMBICT
¥ BO3MOXXHOCTH NIPHUMEHEHUS KPUTEPHEB 11010011 MaCCOOOMEHHBIX IPOLIECCOB.

5. [lepeuncnure, NpUBEANTE MATEMATHIECKYIO 3aMUCH, OMUIIATE (PU3NIESCKHUIA CMBICTT
¥ BO3MOXXHOCTH NPHMEHEHUS KPUTEPHEB 1101001s TETIIO0OMEHHBIX MTPOIIECCOB.

6. [lepeuncnure, NpUBEANTE MATEMATUIECKYIO 3aITUCH, OMUIINATE (PU3NIECKUNA CMBICT
¥ BO3MOXXHOCTH NIPUMEHEHUS KPUTEPHUEB 10100 THIPOINHAMUYECKUX TPOLIECCOB.

7. [lpuBeauTe MaTeMaTHYECKYIO 3alMCh CHUCTEMBbI YpaBHEHHH JUIA MpPEICKa3aHHs
JIBIDKCHHUS MICATTbHOM HECKMMAEMOH KHIKOCTH.

8. [lpuBeauTe MaTeMaTHYECKYIO 3alMCh CHUCTEMBbI YpaBHEHHH JUIA TpPEICKa3aHHS
JIBIDKCHUS BSI3KOW HEC)KMMAECMOW YKUIKOCTH.

9. [lpuBenute pacuer MarepuanbHOro OamaHca Ha IpUMeEpe  Ipolecca
CBEPXKPUTUYECKOH CYIIKH.

10. IlpuBeamre pacueT OSHepreTuyeckoro OamaHca Ha TIpUMepe Mpolecca
CBEPXKPUTUYECKOH CYIIKH.

11.  Tlepeuncnure pa3IuYHBIE THITHI 3aTPAT, KOTOPBIE BXOIAT B pacueT ce0eCTONMOCTH.

[lpuBeaure mnpumep pacuera ce0ECTOMMOCTH €IUWHUIBI TMPOU3BOAMMOM MPOAYKIMH Ha
IIPOU3BOJIBLHOM IIPUMEpE.

12,  CocraBbTe TEXHOJOTHYECKYIO CXEMY XHMHKO-TEXHOJIOTHYECKOTO MPOU3BOJICTBA,
KOTOpas Oy/IeT BKJIIOUaTh Kak OCHOBHOE 00OpY/I0BaHUE, TAK U BCIIOMOTaTeNbHOE.

ITonubrit NEPCUCHb OLCHOYHBIX CPCACTB NPUBCACH B BHJAC OTACIBHOTO JOKYMCHTA,
ABIIAOIICTOCS HEOTHEMJIEMON YaCThKO OCHOBHOM O6pa3OBaTCHLHOﬁ IMpoOrpaMmal.

8.4  CrpykTrypa M npuMepbl OMJIETOB /sl 324€Ta ¢ OLEHKOI (2 cemecTp)

3au€T C OIEHKOW MO AUCUUIUIMHE «Macuwimaduposanue u mpancgep mexmonocuii 6
HAHOUHIICeHepuUu) TPOBOJUTCA BO 2 CEMECTPE U BKJIIOYAET KOHTPOJbHBIE BOMPOCHI MO BCEM
pa3nenaMm pabodeld MporpaMMbl AUCHUIIIUHBL. buner nns 3au€ra ¢ OIEHKON coCTOMT u3 2
BOIIPOCOB, OTHOCSIIMXCS K YyKa3aHHBIM paszaenaM. OTBEThI Ha BOMPOCH 3a4éTa C OIICHKOMN
OIICHUBAIOTCS U3 MaKCUMallbHOU omeHku 40 OalioB CIEAyIOIHUM 00pa3oM: MaKCUMaIbHOE
KOJTMYECTBO 0AJUTIOB 3a MEPBBINA BOMPOC — 15 Gaios, BTopoi — 25 O6aos.

[Tpumep Ouneta j1st 3a4€Ta C OLEHKOM:
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«Ymeepoicoaro» Munucmepcmeo nayku u evicuiezo oopazosanus PO
3as. kageopou XOU Poccuiicknii XMMHKO-TE€XHOJIOTHYECKUIl YHHBEPCUTET
uMmenu JI.A. MenaeiaeeBa

H.B. Menpmrytuina ~ Kadeapa xumudeckoro u ¢papManeBTH4ECKOI0 HHKMHUPHUHIA
(IMommuep)  (M.0O. Damumms)
«_» 20 T. 28.04.02 HaHouH:KkeHepUsi

Marucrepckas nporpamMma — «@yHKUMOHAJbHbIE U
KOMIIO3UIIMOHHbIE HAHOMATEPHAJIbI, U31eJIMs U3 HUX)

Jucounimnaa «MacmradupoBanue u TpaHcdep TeXHOJI0TUi
B HAHOMHKEHePUM»

Bujer Ne 1
1. [IpuBenuTe onrcannue MOJEIHN UI€ATLHOTO CMEIICHUS
2. [Tepeuncnure, 3aMUIINTE MATEMATHIECKYIO 3aMMCh, OMUINNUTE (PU3MUECKUHACMBICT H

BO3MOXHOCTH IIPUMEHECHUA KPUTCPUU HO,[[O6I/I${ MacCOOOMEHHBIX IIpoueccoB

9. YHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCHUIIVINHbI

9.1 Pexomenayemas iuteparypa
A. OcHoBHasi uTEepaTypa
1. Menbmytuna H.B., MatacoB A.B. CoBpeMeHHbIE MH(POPMALMOHHBIE CHUCTEMBI
XpaHeHUs, 00pabOTKU U aHaJIM3a JaHHBIX JUISl IPEIPUATHI XUMHUUECKOW U CMEXHBIX OTpaciei:
yuebHoe nmocooue. — M.: PXTY um. Menneneena, 2011. — 308 c.

2. Kagpapor B.B., I'me6oB M.b. MaremaTnueckoe MOJEIHPOBAHUE OCHOBHBIX
MIPOIIECCOB XUMHUUYECKHUX MTPOU3BOACTB. - M.: Bricmas mkona, 1991. — 400 c.

b. lonosHuTeIbHASA JIUTEpaTypa
1. Hurmarynun P.W. dunamuka muHorodasusix cpen. B 2 1. T. 1. — M.: Hayka. —
1987.
2. Vuyaiikun B. B. Mexanuka. OCHOBBI MEXaHUKH CIUIOIIHBIX cpel. - M3aarenscTBo
Jlans. - 2022, 860 c.
https://e.lanbook.com/book/209819

9.2 PekoMeH1yeMble HCTOYHMKH HAYYHO-TEXHUYECKOii nHpopManuun
- Pa3naTouHbIl WILTIOCTPATUBHBIN MaTEpHAI K JIEKIUSIM.
- IIpe3eHTanuu K JIEKIUAM.

Hay4Ho-TexHHUYeCKUEe KypHAIIBI:

- Kypnan «Teopernueckne ocHOBbI XUMUUecKoi TexHonorunm» ISSN 0040-3571.

- Kypnan «Xummudaeckasi MpOMBIIUIEHHOCTE ceronHs» ISSN 2713-2854.

- XKypnan «Chemical Engineering Journal» ISSN 1385-8947.

- Kypnan «Nature Reviews Chemistry» ISSN 2397-3358.

- Kypnan «ACS Sustainable Chemistry & Engineering» ISSN 2168-0485.

- Kypnan «Nature Reviews Chemistry» ISSN 2397-3358.

- Kypnan «Computer Aided Chemical Engineering» ISSN 1570-7946.

- Kypnan «Theoretical and Computational Fluid Dynamics» ISSN 0935-4964.

- Kypnan «Computer Methods in Applied Mechanics and Engineering» ISSN
0045-7825.

Pecypcol nHpOpMaIMOHHO—TETEKOMMYHUKAIIMOHHON ceTh HTepHeT:
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—  Pecypcst ELSEVIER: www.sciencedirect.com.
— Ilnardopma Springer Link: https://rd.springer.com.

9.3 CpencrBa obecrieueHusi OCBOECHUS JUCHUIIMHBI
Jns  peanu3anuu  pabodeil  MporpaMMbl  MOJATOTOBJCHBI  CICAYIOIIHUE CPEICTBA
00eCIeUYCHN OCBOCHUS AUCIUILINHDI:
- 0aHK TECTOBBIX 3a/IaHUM JUIS TEKYIIETO KOHTPOJISI OCBOCHHSI TUCIUILINHBI (00111ee
grciio Borpocos — 30);
— 0aHK TECTOBBIX 3aIaHUM JIsI UTOTOBOTO KOHTPOJISI OCBOCHHUS TUCHHUILTUHEI (00111ee
yrciio Bornpocos — 30).

10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX B
OBPA3OBATEJIBHOM ITPOLIECCE

HNudpopmannoHuyro HOJJIEPIKKY U3yYEHUs JUCLIUILIMHBI OCYILLECTBIISET
Nudopmannonno-6ubnnoreunsii nentp (MBL) PXTY wum. .M. MenzaeneeBa, KOTOpPBIi
oOecrieynBaeT OOY4YarOLIMXCS OCHOBHOM yueOHOH, y4eOHO-METOAMYECKOM U Hay4yHOH
JUTEPaTypoid, HEOOXOIUMOHN JJIsi OpraHu3aluyd 00pa30BaTEIBFHOIO MpOoIecca MO JAUCIUILINHE.
OO6mwmit 06eM MHOTOOTpacieBoro Gonaa MBI ma 01.01.2025 r. cocrabnser 1 563 142 3k3.

@®onp UBIL[ pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M HAay4YHO-TEXHUYECKOU
AUTEpaTypoil B (hopMe MeYaTHBIX U 3JIEKTPOHHBIX M3JaHUH, a Takke BKIIOYAaeT o(uuuanbHble,
CHpaBOYHO-OMONMMOTpaduueckre, CHEIHaTU3UPOBAHHBIE OTEYECTBEHHBIE M 3apyOe)HbIE
nepuonuyeckue M MHPopmauuoHHele  m3ganus.  WBL[  oOecmeumBaer  jmoctynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TOMCKOBBIM CHCTEMaM.

Kaxnplii oOyuatomuiicss obecrieueH cBOOOAHBIM JOCTYIIOM U3 JII000M TOYKH, B KOTOPOI
uMeeTcs JocTyn K cetu MHTepHeT W K 3JeKTpoHHO-OuOimoreunoit cucreme (DBC)
VYHHUBepcHUTeTa, KOTOPask COJEPKHUT pa3INuHbIe U3/1aHMUs 110 OCHOBHBIM U3Y4aeMbIM TUCIIMITIIMHAM
U chOpMHUPOBAHA IO COTJIACOBAHUIO C MPaBoOOIagaTeNsIMH y4eOHOW B y4eOHO-METOAMYECKON
JUTEPATYPBHI.

Jiga  Oonee MONHOTO M ONEPATUBHOIO  CIPaBOYHO-OMOIMOrpaduyueckoro
uHpopManoHHOro obciyxuBanusi B MBIl peanuzoBaHa TeXHOJIOTHsT DJIEKTPOHHOM JTOCTAaBKU
JIOKYMEHTOB.

[TonHbIit TepedeHb HIEKTPOHHBIX HHGOPMALMOHHBIX PECYpPCOB, HCHOIb3yEMBIX B
nporiecce 00y4eHus, MPEICTaBICH B OCHOBHOM 00pa30BaTEIbHOM MTporpamMmme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCOUITIJIMHBI

B cooTBeTcTBHM ¢ y4yeOHBIM IJIAHOM 3aHATHS MO AUCUUIUIMHE «Macwmaoduposanue u
mpancghep mexnon02uii 8 HAHOUHIICEHEPUU» TIPOBOAATCA B opMe JIEKIHH, Ta00pPaTOPHBIX U
NPAaKTUYECKUX 3aHATUI U CAMOCTOSATEIbHOM paboThl 00yUaromerocs.
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11.1 O6opynoBanue, He00X0AUMOE B 00pa30BaTeJIbHOM MpoLecce

JIns w3ydeHus IUCUMIUIMHBL «Macwmabuposanue u mpanchep mexnonozuii 6
HAHOUHMCEHepuW) UMEETCS JICKIIMOHHAs Y4eOHast ayIuTOpHsl, 000pyIOBaHHAsT JIEKTPOHHBIMU
CpeICTBaMHU JIEMOHCTPALMU (KOMIIBIOTEP CO CPEICTBAMH 3BYKOBOCIIPOM3BEICHHMS, IPOCKTOP,
9KpaH) U y4eOHOW MeOelnblo; ydeOHas ayIuTOpHsl Uil MPOBEICHHS TPAKTUYCCKUX 3aHSTHH,
o0opyoBaHHasl AJIEKTPOHHBIMU CPEACTBAMH JIEMOHCTpAINK;, OMOIMOTEeKa, UMEroIasl pabouue
KOMITBIOTEPHBIE MECTa JUIsi MaruCTPaHTOB, OCHAIICHHBIC KOMITBIOTEpAMH C JOCTYIIOM K 0a3am
JAaHHBIX U BBIXOJ0M B HHTepHeT.

11.2 YyeOHO-HATJISAAHBIE TOCOOUS
[To mucturumbae «Macuwmaouposanue u mpancghep mexnoao2uil 6 HAHOUHICEHEPUU)
JOCTYITHBI yueOHbIE MaTepuaibl. Pean30BaHbl ISKIUU 110 Y4eOHBIM pa3jiejaM B COOTBETCTBHH C
POrPaMMO TUCHIHUILIMHBI B BHJIC TTpe3eHTaMi. J[0CTyITHBI KOMIUIEKCHI Ja0OPaTOPHBIX padoT U
TpeOOBaHUS K OTYETaM, BApUAHTHI 3aJaHU, PYKOBOACTBO IO paboTe ¢ 000pymoBaHUEM,
9JICKTPOHHBIN Pa3AaTOYHBIN MaTepHall K pa3jieiiaM JICKIIAOHHOTO Kypca.

11.3 Komnbrorepbl, ”HGPOPMAIHOHHO-Te1eKOMMYHHUKAIMOHHbIE CETH, allIAPATHO-
NPOrpaMMHBbIC U ayAHOBH3Yya/lbHbIE CPeACTBA
[lepconanbHble KOMIBIOTEPHI, YKOMILUIEKTOBaHHbIe mpourpeiBareasimu CD u DVD,
IPUHTEpAaMM M [POTPAMMHBIMM  CPEACTBAMM, IIPOEKTOPBI, 3KPaHbl; ayAUTOPHUH CO
CTallMOHAPHBIMHU KOMILIEKCAMH OTOOpaXeHUsT HH()OPMAIIHH C JIFOOOTO 3JIEKTPOHHOTO HOCUTEIIS;
WEB-kameps1; ugpoBoii poroannapar; KONUpOBalIbHbIE allllapaThl; JOKAJIbHASI CETh C BHIXOI0M
B MHTEpHET.

11.4 IleyaTHbIE U 3JIEKTPOHHBIE 00pa3oBaTe/ibHbICe M HH(POPMALMOHHBIE PeCypPChl

NHupopMalilnoHHO-METOIUYECKHE MaTepuaibl: ydyeOHble I[OCOOMs M0 AMCLMILIMHAM
BapHAaTUBHOW YacTH IMPOrPaMMBbI; METOJUYECKHE PEKOMEHIALMU K MPAKTHUYECKUM 3aHSATHUSIM;
KaTaJIOTH TUIIOB M BUJOB MPOIYKIIMU U3 HEMETAUNIMYECKUX MATEpUAJIOB; KATaJIOTH MPOAYKIIUU
MPOMBIIUIEHHBIX MPEANPUATHIA; pa3daTOuHbIA MaTepuall K JEKIIMOHHBIM KypcaMm; yueOHbIe (GUIIbMBI
0 IIPOLIECCaM TEXHOJIOTUHU U CIIoco0aM MPOU3BOJICTBA OTAENIbHBIX BUJOB U3/IEIHI; 3J1€KTPOHHBIE
yueOHbIe M3/IaHus MO AWCIUIUIMHAM BapUATHBHOW YacCTH, HAyYHO-TIOMYJSPHBIE SJEKTPOHHBIC
W3/IaHUs.

ObecnieueHHOCTD COBPEMEHHBIMU y4eOHBIMU OCOOUSIMU, BBIMYIIICHHBIMU
npenojaaBareaMu - KageAapbl XHUMHYECKOro U (GapMaleBTUYECKOro HWHXUHUPHHTA IS
MarucTpaHTOB, JOBOJBHO BbICOKas. Ko BceM Hay4YHBIM H3JaHUSAM H Y4€OHBIM IMOCOOUSIM,
BoinyieHHbIM uepe3 PO PXTY wum. JIUW. MenneneeBa, umeercss noctyn uepe3 (HOHJbI
uH(popMallMOHHO-0uOMHoTeuHoro  ¢ouma. Kpome  Toro, OOJBIIMHCTBO  UCIUILIMH,
npenojaBaeMblX Ha Kadenpe, HMEIOT pPa3BEPHYTYI0 HMH(POPMAIMOHHO-O00pPa30BaTENbHYIO U
MH(OPMAIIMOHHO-METOJMUECKYIO TOEPKKY, K pecypcaM B ceTu IHTepHeT.

11.5 IlepedeHb THIEH3HOHHOIO MPOTPAMMHOI0 00ecneYeHust

Cpox
PexBU3UTHI P
Ne | HaumeHoBaHHe MPOrpaMMHOI0 OrOBODA KoandyecTBO | OKOHYAHHUSA
roB
n/n NMPOAYKTA A P JIMLEH3H I AecTBUS
NMOCTaABKH
JHUIEH3NH

WINDOWS 8.1 Professional Get Kontpakr Ne 62- | 24 nunensun | OeccpouHas

Genuine 64D5A/2013 JUTS
1. ot 02.12.2013 aKTHUBaIlNU

Ha paboumnx
CTAHIUSIX
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Microsoft Office Standard 2019 Kontpakt Nel75- 150 12 mecsitieB
B cocrasge: 2622A/2019 ot JULEH3UH (exerogHoe
» Word 30.12.2019 st IPOIJICHNE
° EXCGI dKTHUBaIllnu IIOAIIMCKHU C
2. Ha pabodmnx IpaBoOM
e Power Point CTAHLMIX nepexosa Ha
e Outlook OOHOBJIEHHYIO
BEPCHIO
MPOJIYKTA)
Horosop Ne 99- 24 mecaua
1559A-223/2024 (npoanieHue
Kaspersky Endpoint Security mis or 25.11.2024 TTOATHCKI €
3. | obusneca — CranaapTHblii Russian - 1paBoM
Edition nepexo/ia Ha
OOHOBIEHHYIO
BEPCHIO
MIPOJIYKTA)

12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUS MTPOT'PAMMBI

@opMBI U
HaumenoBanue METO/1bI
OCHOBHbIE TIOKA3aTeNIN OLIEHKU
pas3zienos KOHTPOJIS U
OLIEHKHU
Pazpen 1. Meronsl | 3naem: MareMaTHyecKue MOJEIU THUIOBBIX
MO/JICJIUPOBAHUS IPOLIECCOB XUMUYECKOH TEXHOJIOTUH; Ouenka 3a
anmaparoB U | COBpEeMEHHbBIC METOIBI KOMITBIOTEPHOTO
KOHTPOJIbHYIO
TEXHOJIOTHYECKUX MOJICIUPOBAHMS Ul Pa3pabOTKU ammaparoB U paboTy
CHCTEM TEXHOJIOTHIECKUX CXEM. Nel
Ymeem: TpUMEHATH COBpPEMEHHBIE METOMbI -
Onenka 3a
KOMITBIOTEPHOTO MOJICITAPOBAHUS TSt
a3paboTKH HOBOT'O 000 AabopaTopHyio
OBaHUsA u
pasp pyA paboty Nel
TEXHOJIOTUIECKHX CXEM. ,
OneHka 3a 3a4éT
Bnaoeem: HaBBIKAMHA MCTIOTb30BAHUS .
C OIICHKOHU
COBPEMEHHBIX METO/IOB KOMITHIOTEPHOTO
MOJICJIUPOBAHMSL.
Paznen 2. OOume | 3naem: OCHOBHBIE COOTHOIIEHUS JUIsl pacueTa
MOHATHUS TEOPHUM | TMIPOAMHAMHUKY, TEIJIO- M MaccolepeHoca B OneHka 3a
pa3MepHOCTH U | pa3IMYHBIX XUMHKO- TEXHOJIOTUYECKUX | KOHTPOJIBHHYIO
nojio0wus, npolieccax; o0IIKe MOHATHS TEOPUU Pa3MEPHOCTH paboty
MIPUMEHEHHUE METOJIOB | U MOA00US. Ne2
KOMIIBIOTEPHOTO Ymeem: TpUMEHATH COBpPEMEHHBIE METOJbI Ornenka 3a
MOJICIIMPOBAHUS ISl | KOMITBIOTEPHOTO MOJICITUPOBAHUS TSt 71a00paTOpHYIO
pacuera anmnapaToB pa3paboTKK HOBOTO 00OPYIOBaHUS U paboty Ne2
TEXHOJIOTHYECKHAX CXEeM; TPUMEHSTh OCHOBHBIE | OIeHKa 3a 3a4€T
KPUTEPUH TOAOOMS s MaciuTaOupOBaHUS C OLICHKOH
anrmaparos.
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®opMBI 1

HaumenoBanue METOIBI
OCHOBHBIC TTOKa3aTeIN OIEHKHU
paznenon KOHTPOJIA U
OIICHKH
Bnaoeem: HaBBIKAMH HCIIOJIb30BaHUS
COBPEMEHHBIX METOJIOB KOMITBIOTEPHOTO
MOJCIIUPOBAHUS.
Pazgen 3. OcnHoBbI | 3Haem: OCHOBBI CHHTE3a M aHalIM3a XHUMHKO-
Ornenka 3a
CHHTE3a W aHaim3a | TexHoyorudeckux cucteM (XTC).
KOHTPOJIbHYIO
XUMHKO- Ymeem: paccuuThiBaTh MaTepuabHbIEC OalaHCHI AGOT
TEXHOJIOTHYECKUX XTGC,; paccYuTHIBATH ce0ecTouMOCTh u P No3 Y
CUCTEM NPUMEHATh €€  KaK  KPUTepUd  OICHKHU -
N Ouenka 3a
HKOHOMHYECKON A(PPEKTUBHOCTH TPOU3BOJICTBA.
1a00paTOPHYIO
Braoeem: HaBBIKAMH COCTaBJICHUS
. paboty Ne3
TEXHOJIOTHYECKOM  CXeMbl  IPOU3BOACTBA U N
Onenka 3a 3a4€T
pacyera ee MaTepHAIbHBIX M DHEPIEeTHUYCCKUX .
C OIIEHKOM

0aaHcoB, YKOHOMHYECKOU AP (HEKTHBHOCTH.

13. OCOBEHHOCTH OPTAHU3ALIMU OBPA3OBATEJIBHOI'O ITPOLECCA J1JIsA
HHBAJINAOB 1 JINL C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31O0POBbAA

OOyueHue WHBAIMAOB M JIMIl C OrPAHMYECHHBIMH BO3MOXKHOCTSIMU  370POBBSA
OCYLIECTBIISIETCSA B COOTBETCTBUH C:

- [TopsimkoM opraHu3alliyd M OCYIIECTBICHUS 00pa30BaTEIbHON AESITENLHOCTH IO
o0pa3oBaTelbHBIM TPOrpaMMaM  BBICIIETO O00pa3oBaHUs — TporpamMmam OakajaBpHara,
nporpaMMaM crenuanurera, nporpaMMmaM maructparypsl (IIpukaz MuHuctepcTBa HaykKd H
BEICIIero oopa3oBanus Poccutickoit ®enepanuu ot 06.04.2021 Ne 245);

- [TonoxxeHneM O TMOpPSAKE OpraHU3AMM U OCYLIECTBICHHUS 00pa30BaTEIHHOU
JESTENIbHOCTH 10 00pa3oBaTeNbHBIM TMpPOTpaMMaM BBICHIETO 00pa3oBaHUSI — IPOrpaMMaM
OakanmaBpuaTta, NpOrpaMmaM CHEIUAINTETa, MpPOrpaMMaM MarucTpaTypsl  (eaeparbHOTO
TOCY/IapCTBEHHOTO OIOKETHOTO 00pa30oBaTeNbHOTO YYPEXKACHUS BBICHIETO 0Opa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJIOTMYecKuil yHuBepcuter umeHu .M. MeHaeneeBa», NpUHATHIM
pemienrem Yuenoro coera PXTY um. [I.1. Menaneneera ot 28.12.2022, npotokoin Ne 5;

- MeToauueckiuMu peKOMEHIAMsIMU TI0 OpraHU3aIi 00pa30BaTENBHOTO MpoIiecca
JUisi  OOy4YeHHMs WHBAIUAOB U JIMI[ C OrPaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbS B
00pa3oBaTeNbHBIX OPraHW3alMAX BBHICIIETO OO0pa3o0BaHWsA, B TOM UHCJIE OCHAIEHHOCTH

o0pa3oBaTenpHOro mpoliecca (YTBEpKIeHBI 3aMmecTuTereM MuHucTpa oOpa3oBanus U Hayku PO
A.A. Kinumosbeim ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHns1 M U3MEHEHHsI K padodeill mporpaMMe I CIUTIIAHbI
«MacmrabupoBanne U Tpancdep TEXHOJIOTHH B HAHOUHKEHEPHI
OCHOBHOI1 00pa30BaTeIbHON TPOrPaMMBI

10 HAIIPABJICHUIO MMOJATOTOBKH
28.04.02 HanounxeHnepus
MarucTepckas mporpamma

«(DYHKI_II/IOHEIJ'IBHI)IC M KOMIIO3MIIUOHHBIC HAHOMATCPpHUAJIbl, U3ACIIUA U3 HUX)

®opma 00yueHus: OUHast

Howmep
n3MeHeHus1/
JIOTIOJTHEHUS

Coz[epn(aHI/Ie ,Z[OHOJIHGHI/IH/I/ISMCHCHI/IH

OcHOBaHME BHECEHU
W3MEHEHU/ NOTIOHEHUS

MIPOTOKOJI 3aceiaHusl Kadenapbl
Ne oT
«__» 20__r.

IIPOTOKOJI 3aceiaHus Kadeapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHusl Kadeapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHus Kadeapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHus Kadeapbl
No oT
«__» 20__r.
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MuHHCTEepPCTBO HAYKHU M BbICIIEero oopasoBanusi Poccuiickoii @exepaunu
(denepanbHoe rocy1apcTBeHHOE OKOIKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

«Muxpodirongabie 1 MeMOPaHHbIE TEXHOJIOTHH B POMBILLICHHOCTID)

Hanpasiaenue noarorosku 28.04.02 HanouH:keHepus

Marucrepckasi nporpaMmma
«DYHKIHOHAJIbHbIE U KOMIIO3UIIMOHHbIE HAHOMATEPHUAJIbI, U3AEJIUS U3 HUX))

KBanudukanusa «Marucrp»

Mocksa 2025



[IporpaMmma cocTaBieHa JOLIEHTOM Kadeapbl XHUMHUYECKOTo U (hapMaleBTHUECKOTO

WHXXWUHUPHUHTA, K.T.H., JouieHToM E.B. I'yceBoi.

[Iporpamma paccMoTpeHa U ojoOpeHa Ha 3aceqaHud  Kadeapsl XHUMHYECKOTO |
dapmanesruyeckoro uwkuHupunra PXTY nm. J[.1. Menneneesa «5» mas 2025 r., npotokoin Ne

6.



1. TEJb Y 3AJAYA JACIUATIIAHBI

IIporpaMmMa cocraBieHa B COOTBETCTBUM ¢  TpeboBanusimu  DenepanbHOro
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApPTa BBICIIErO OOpa30BaHUS — MarucTparypa Mo
HanpasieHuio moarotoBku 28.04.02 Hanounscenepus (OI'OC BO), HaKOMJICHHBIM OIBITOM
IpenoIaBaHusl TUCIMIUIMHBI Kadeapon Xumuueckozo u gapmayeemuueckozo UHMCUHUPUH2A
PXTY um. JI.1. Mengneneena. IIporpamMmma paccuntaHa Ha M3y4€HHUE NUCIUILIMHBI B TEUCHHE
OJIHOTO CEMECTPA.

Jucuunnuna «Mukpoghniouonvie u memopanHnvie mexHoa0Zuu 6 NPOMbIULIEHHOCHIU
OTHOCHUTCSI K 4acTH, (popMupyemoil ydyaCTHHKaMu 0Opa30BaTeNbHBIX OTHOIIEHWH Onoka bl
«Jductunnunel (Moxynu)» ydeOHoro miaHa. [IporpamMMa IUCHUIUIMHBI Mpenojiaraer, 4ro
o0yyJaromuecs: UMEIOT TEOPETUYECKYI0 M MPAKTUYECKYIO MOATOTOBKY B OOJIACTH IMPOLECCOB U
anmnapaToB XMUMUYECKOM TEXHOJIOTHH, MaTeMAaTUKH, HHOOPMATUKH, (HU3HUYECKON XUMUH, 0011t
XUMHUYECKON TEXHOJIOTUH, IIPOLIECCOB U alllIapaTOB XUMUYECKON TEXHOJIOTHH.

Hear agucumniauubl  «Mukpogawouonsie u  memoOpanHvie MeEXHOA02UU 8
RPOMBIUWLTIEHHOCIUY — N3YY€HHE MUKPOQIIIONIHBIX U MEMOPAHHBIX TEXHOJIOTHH, BKIIOYAIOIINX
OCHOBHBIE THITBI MUKPOQIIOMIHBIX M MEMOpaHHBIX amlapaToB, OCHOBHBIC THIIBI IMPOILECCOB
paszeneHuss Ha MeMOpaHax i KUAKUX M Ta30BbIX CHUCTEM, HaXOASIIUX NpPUMEHEHHE B
dapmaneBTHUECKO ¥ OMOoapMaleBTUYECKON OTpacisaX MPOMBINUICHHOCTH. JlucHHIuinHa
BKJIIOUAET TEOPETUUYECKHE OCHOBBI PA3IMYHBIX MHUKPODIIOUIHBIX U MEMOpPAHHBIX IMPOIIECCOB
(6apomeMOpaHHBIX, TUPHY3HOHHO-MEMOPAaHHBIX, TEPMOMEMOPAHHBIX M JICKTPOMEMOPAHHBIX ).
OcHoBHBIE TOAXOAbl K MOJETHUPOBAHUIO PANUYHBIX  MHUKPO(DIIOUIHBIX, OTAEIbHBIX
MeMOpaHHBIX ¥/ WJIM HMHTETPHUPOBAHHBIX MEMOpAHHBIX TIPOIIECCOB, B TOM YHCIE C
MCIIOJIb30BaHUEM MPUKIIAHBIX MPOTPAMMHBIX ITaKETOB.

3agauu AUCHMILIMHBI

- U3Y4YEHHE OCHOBHBIX CIOCOOOB TMONYYEHHUS MHUKPO(DIIOUTHBIX YCTPOWCTB
(popmoobpazoBanme, poromutorpadus, Mukpornedats ("Markas" aurorpadus) u T.1.;

- U3Y4Y€HHE TOIXOJ0B K MOJICIMPOBAHUIO TPOLIECCOB B MHUKPOQIIONIHBIX
yCTpOHCTBaxX (OCOOCHHOCTH MPOIECCOB, MPOTEKAIOMNX B MHUKPO(DIIOMIHBIX YCTPOWCTBAX,
THJIPOAMHAMHUKA, MAacCOIEPEHOC); 0COOEHHOCTH MOJEIMPOBAHUS MPOLIECCOB POCTA KIETOK B
MUKPOQUIIOUIHBIX YCTPONUCTBAX;

- U3yyeHHe Ha IpHMepax OCHOBHBIX OOJIaCTe HpPHUMEHEHHS MUKPOQIIIONTIHBIX
IpoLECcCOB (POCT KIIETOK, IMAarHOCTUKa 3a00JIeBaHUN, OpraH-Ha-4yMIle, OJy4YeHUEe HaHOYACTHII,
IpoIecChl MHKANCYISAUN, XUMHUYECKUH CHUHTE3 M CHHTE3 (apMaleBTUYECKUX CyOCTaHUUN U
T.J1.);

- U3yuyeHHE OCHOBHBIX NPHUHIMIIOB MPOLECCOB pa3/eieHUs Ha MeMOpaHax i
KUJKUX U Ta30BBIX CUCTEM;

- U3yuyeHHEe TEOPETHYECKUX OCHOB pa3lMYHbIX MEMOpaHHBIX MPOILIECCOB
(6apoMeMOpaHHbIX, MU HY3HOHHO-MEMOpPaHHBIX, TEPMOMEMOPAHHBIX U AJIEKTPOMEMOPAHHBIX),
UCTIOJIb3YeMbIX Ul (hapMalleBTHKHY;

- M3Y4YEHHE OCHOBHBIX MOJXOJO0B K MOJEIMPOBAHUIO OTAEIbHBIX MEMOpaHHBIX W/
WIA WHTETPUPOBAHHBIX MEMOpPAaHHBIX IMPOLECCOB, a TAKXKE K MPOESKTHPOBAHUIO MEMOpaHHBIX
CXEM pa3/iesieHus, B TOM YHCJI€ C UCIIOJIb30BAHUEM MPUKIIAIHBIX IPOIPAMMHBIX MTaKETOB.

Jucuumnuna «Mukpoghnioudnvie u memoOpanHvle MexHoa02UU 6 NPOMbLULIEHHOCIUY
npernonaercs B 3 cemectpe. KOHTpOIb yCIeBaeMOCTH CTYACHTOB BEIETCS MO TPHUHITON B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

PabGouas mporpaMMa JOHUCHMIUIMHBI MOXET OBITh peajn3oBaHa C MNPUMEHEHHEM
AIIEKTPOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTMH M D3JIEKTPOHHOTO OOY4YeHMs TOJHOCTBIO WU
YaCTUYHO.



2. TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUSA JUCIIUIIJINHbI

I/I3yquI/Ie JAUCHUIIJIMHBI HAIIPAaBJICHO Ha npn06peTeHHe CICAYIOIIUX KOMIIeTeHIII/Iﬁ H
HHIUKATOPOB UX NOCTUKCHHUA.



Hqu)CCCHOHaHLHBIe KOMIICTCHUUHA U UHAUKATOPbI UX TOCTHKCHHUA

3 OcHoBaHue
ajaya .
o . | O0bekT umu ob6acTh Kon n Kon n nanmeHoBanue (mpodeccronambHbII
npodeccuoHanbHOM
P 3HAHUS naumeHosanue [1K uHanKaTopa noctkenus [1K CTaH/JapT, aHAJIU3 OIIbITA)
JESITeIbHOCTH
O060011IeHHBIE TPYIOBBIE (YHKIIHH
Tun 3aga4y npogeccuoHAIBLHOM 1eATEIbHOCTH: HAYYHO-UCCJIeA0BATEIbLCKHUM
Brimonnenue - Xumnueckoe, | [1IK-1 Cnocoben | [1K-1.2 Ymeer HPUMEHATD | 116 hecenonanmbHbil CTaHzApT
- MOJTy4YCHHBIC 3HAHMS JJISI CUCTEMHOTO
(byHIaAMEHTABHBIX W | XUMHUKO (dbopMynupoBaTh yq pat 40.011 «CnenuaaucTt 1Mo Hay4yHO-
TEXHOJIOTUYECKOE - u KOMILJIEKCHOT'O MIPOBE/ICHUS
NPUKIAAHBIX  paboT Hay4HO S ]f 06IJ[1aCTI/I HCCIEA0BATEIbCKUM U OMBITHO-
MIPOU3BOJICTBO.
MIOUCKOBOTO, p UCCIIEIOBATEIIbCKHE HpotheCCHORANBHOM ACHTCEHOCTH KOHCTPYKTOPCKHM paspaGoTKam»,
TEOPETHUIYECKOTO |- CkBo3HBIC sagaun B ob6mactu | [P a ' YTBEPIKICHHBIH MIPUKa30M
BU/IBI
HKCIEPUMEHTAIHHOTO HAHOWHKEHEPUU u
xapakTepa ¢ mempio | IPOPECCHORAIBHON | yopyry pr MHHHCTepcuTBa v
onpexeers NESITeIPHOCTH B colMaIbHOM 3amuTel Poccuiickoi
IPOMBILLICHHOCTH @enepanuu ot 04.03.2014 Ne 121
TEXHUYCCKUX
.| (B chepe H,
XapaKTePUCTHK HOBOU
apaKTepuc OBOM | pranmsarmu " O06o0menHas TpyaoBas GyHKIUS
TCXHHUKH, —a  TaKKC | nyopenenns HaydHO- C. IIpoBenenue Hay4YHO-
KOMILICKCa pa60T 1O | yecnenoBarenbCKux HCCIICOOBATEIILCKUX W OIBITHO-
paspaborke u OIBITHO- KOHCTPYKTOPCKUX pa3pabOTOK.
TEXHOJIOTUYCCKOU KOHCTPYKTOPCKHX C /01.6. OcyiuecTBiieHue
JOKYMEHTAIIH. pabor B obsacTtu Hay4HOI'O PYKOBOJCTBaA
XUMHYECKOT" " .
cckoro IPOBEIEHUEM HCCIEIOBaHUN 110
XUMHKO-
TEXHOJIOTUIECKOTO OTACIBHBIM 3a/a1aM
(ypoBenb kBanudukanuu — 6)
IIPOU3BOJICTBA).
Brimonaenune - Xumnueckoe, | [1K-2. CrocobGen | [T1K-2.1 3naer ocHOBBHI TporieccoB | | [IpodeccruoHambHBIN CTaHJapT
(GyHIaMEHTAJIbHBIX U | XUMHKO- IIPOBOJIUTH TEXHOJIOTHI nonmy4yeHus | 40.011 «Crenuamuct mo HaydHO-
MPUKIATHBIX  PabOT | TEXHOJIOTMYECKOE TEOPETUYECKUE 1 | QYHKIHOHATBHBIX U | yccnenoBaTelIbCKUM U ONBITHO-
MTOMCKOBOTO, HPOU3BOJICTBO. AHATUTHYCCKHE KOMIO3HIMOHHEIX  HAHOOOBEKTOB M KOHCTPYKTOPCKHAM pa3paboTKam»,
TEOPETUYECKOTO U | — CKBO3HBIE MCCIIeI0BAHUSA HaHOCTPYKTYPUPOBAHHBIX yTBEP:KICHHBIH IPHUKA30M

MaTCpHaJIOB.




OcHoBaHue

3anava .
othecCHOHATHHOV OOBeKT uiu 001acTh Kon u Kon n nanmenoBanue (mpodeccroHanbHBIN
i§ MOHAJILHOM
P 3HAHUS HanMmeHoBanue [IK nHaukaropa pocruxkenus 1K CTaH/apT, aHAJIU3 OIIbITA)
JESATEIbHOCTH
O06001IeHHbIE TPYIOBBIE (PYHKIIUU
SKCIEPUMEHTAIILHOIO | BUBI cTpykTypbl u cBoiicTB | [IK-2.2 YMmeer npoBoauTs u3MepeHus | MunucrepcTaa Tpyaa u
XapakTepa C LeJIblo | mpodeccuoHanbHOl | PYHKIMOHAIBHBIX u|lu KOHTPOJIb [IApaMETPOB | cONUAIBHOM 3amuThl Poccuiickoit
OIpe/IeIICHUs JIeSITEeTBHOCTH B | KOMIIO3UIIMOHHBIX TEXHOJIOTHYCCKUX onepannu | denepanuu ot 04.03.2014 Ne 121
TEXHUYECKUX pOMBILUIEHHOCTH | HAHOMATEpUaos, [poneccos [IPOU3BOJCTBA |
XapaKTEPUCTHK HOBOMA (8 chepe | OCYLICCTBIIATE HaHOMAaTCPHUAJIOB. OGo0meHHas TpyIoBas (yHKIHS
TEXHHKH, &  TaKKe | oorapsanum 41 | A3MEPCHHUS M KOHTPOJIb [IK-2.3 Briajeer HaBbIKaMH aHAM3a | c [IpoBenenue HAy4YHO-
KOMIUIeKca paboT Mo IPOBEICHHA HAYTHO- napamerpos mpomeccop | PE3YIPTATOB aHaJII/ITI/IIIGCKI/IXU M | yeeeOBATENBCKAX M OIBITHO-
azpaboTke 7 MIPU UX MOJTYYCHUH TCOPCTHICCKUX  MCCACAOBAHUM B | yoperpykTOpCKHX pa3paboToK
pasp . HCCIIEI0BATEILCKUX P ya ' o6acTi MATEePHAIIOB PYILOp pasp '
TEXHOJIOTMYECKOU C /01.6. OcymiectBiienue
" OTIBITHO-
JOKYMEHTAI|H. HaHOMHKCHCPHH. HAyYHOTO PYKOBOJICTBa
KOHCTPYKTOPCKHX .
MPOBEJCHUEM HCCIIEIOBAaHUI 110
pabor B obnactu OTJIEIIbHBIM 33Jja4aM
XUMHHCCKOTO " (ypoBeHb KBanupukanuu — 6)
XUMHUKO-
TEXHOJIOTHYECKOI 0
MIPOM3BOJICTB).
Brinonnenue - Xumnueckoe, | [1IK-3. Crocoben | [1K-3.1 3maer ocHoBHBIE MeTobl | [IpodeccrnoHanbHBIN CTaHJapT
(GyHIaMEHTABHBIX M | XUMHKO- MCIIOJIb30BaTh o0paboTkm maHHbIX gnsa  aHamu3a | 40.011 «Crnenmanuct 1mo Hay4Ho-
MPUKIATHBIX  PabOT | TEXHOJIOIMYECKOE MH(pOPMALOHHBIC pe3ynbTaTOB  HCCICAOBAHHH  MPH | pccefoBaTelbCKUM ¥ OMBITHO-
IOMCKOBOTO, IPOM3BOJICTBO. TEXHOJIOTHH, ~ METOJIBI | MONY4CHUH (PYHKIHOHATLHBIX 1 KOHCTPYKTOPCKHM pa3paboTKam»,
MaTeMaTHYeCKOTo KOMIIO3UIIMOHHBIX HAHOMAaTEPUAJIOB.




OcHoBaHue

3anava .
. | O0beKT nm o0macTh Konu Kon u HanmeHoBaHMe (mpoeccronanbHbIN
npohecCHOHABLHOM
3HAHUS HanMmeHoBanue [IK nHaukaropa pocruxkenus 1K CTaH/apT, aHAJIU3 OIIbITA)
JIeATEIIbHOCTH
O06001IeHHbIE TPYIOBBIE (PYHKIIUU
TEOPETUUECKOTO u|-— CKBO3HEBIE MOJEIUPOBAHUS u | IIK-3.3 Buianeer HAaBBIKAMM | YTBEPKICHHBIN [IPUKA30M
SKCIEPUMEHTAIIBHOTO | BHIBI 00pabOTKM JaHHBIX VIS | MATEMATHYECKOTO MoOJeNUpoBaHus | MuHucrepcTBa TpyZna 51
XapakTepa ¢ 1eJbio | IPO(ECCHOHANbHON | MCCIIE0BaHuA, JUUIsL pacyeTa OCHOBHBIX MAapaMETPOB M | COUAIbHOM 3amuThl Poccuiickoit
OTpeICIICHUS ACATCIIBHOCTH B | IIPOTHO3UPOBAHUA, MacITaOMpOBaHMS nponieccoB | @enepanuu ot 04.03.2014 Ne 121
TEXHUYECKUX HPOMBIIUICHHOCTH | pac4eTOB  CTPYKTYPBL, | roydeHus H,
XapaKTEPUCTUK HOBOM (s cdepe | croiict n IIPOUECCOB | hyHKIIMOHATBHBIX u | O6o0menHas TpyaoBas GpyHKIUs
OpraHu3alu u
TeXHUKH, a TaKXe p 1 OJTy4CHHUA KOMIIO3UIIMOHHEIX HaHOOOLekTOoB Hu | C. IIpoBenenue HAay4HO-
[IPOBEJICHUS HAYYHO-
KOMILIeKca paboT 1o ngcnef[OBaTenb(}:flthHx GyHKIMOHATBHBIX U | HAHOCTPYKTYPUPOBAHHBIX HUCCJICNOBATEIIbCKUX UM OIIBITHO-
pazpaboTke " OLLITHO- KOMITIO3UITMOHHBIX MaTEpUAIIOB U U3JEITUN U3 HUX KOHCTPYKTOPCKHX Pa3pabOTOK.
i HaHOMAaTEepUaioB
TEXHOJIOTMYECKOU KOHCTPYKTOPCKHX P C /01.6. OcymiectBiienue
JOKYMEHTALUH paGor B obiactu HAay4HOT'O PYKOBOJICTBA
XUMHYECKOTO " MPOBEJICHUEM HCCICIOBAHUN IO
XUMUKO- OTACJIBHBIM 3aJa4yaM
TEXHOJIOTHYECKOTO (ypoBeHb KBamupuKaIum — 6)
IIPOU3BO/JICTBA).




B pe3ynbrare u3ydeHus AUCHUILUINHBI CTYAEHT MarucTpaTypbl JOJDKEH:

3uams:

- OCHOBHBIE ITPOLIECCHI pa3/ielICHHUs] HA MeMOpaHax AJIsl )KUIAKUX U Fa30BbIX CUCTEM;

- OCHOBHBIE TUIIBI MUKPOQIIIOUTHBIX U MEMOpPAaHHBIX alllapaToB;

- OCHOBHBIE TEOPETUYECKHUE OCHOBBI PA3JIMUYHBIX MUKPODIIOUIHBIX U MEMOpPaHHBIX
nporieccoB  (6apomemOpaHHBIX,  IU(PPY3MOHHO-MEMOpPAHHBIX,  TEPMOMEMOPAHHBIX U
3JIEKTPOMEMOPAHHBIX );

- OPUHIUNBl W TOAXOABI K MOACTHPOBAHUIO 3TUX TPOLECCOB C IO3UIUHA
CHCTEMHOI'0 aHaJIN3a.

Ymems:

- paccuMThIBATh JABMKYILYIO CUJIBI M OCHOBHBIE  IIapaMeTpbl  IPOLIECCOB
MEMOpPaHHOTO pa3JIEIeHHUS;

- OIIpeNIeNIATh MOJAXO0/Ibl K PACUETY Pa3IMYHbIX MUKPO(DIIOMIHBIX YCTPOUCTB;

- NPOBOJUTH  pacueTsl IO MOoA00pYy CXeM MeMOpaHHOTO pa3ielieHus B
IPOTrPaMMHBIX ITaKeTax.

Braoemy:

- OCHOBHBIMH IPUHLUIAMH U HOJXO0JAaMHU K MOJIEIMPOBAHHIO OCHOBHBIX IPOLIECCOB
MeMOPaHHOTO pa3eieHUs U PA3THIHBIX MUKPO(DIFOMIHBIX MPOLIECCOB;

- [IPOrpaMMHBIMU TTaKeTaMH JJIsl PacyeToB U IMOJ00pa OTAEIbHBIX MEMOpPaHHBIX
anmaparoB ¥/ WM HHTETPUPOBAHHBIX MEMOPaHHBIX IPOIIECCOB;

- IIPOrpaMMHBIMU MAKE€TaMM Ul [IPOEKTUPOBAHUSA U NOJ00pa cXxeM MeMOPaHHOTro
pasaeneHus.

3. OFBEM JUCHUILINHBI U BUJIbl YYEBHOM PABOTHI

. O0BbEM TUCIUILIHHBI
Bupabl yueOHoii padoThI 3E AKaL 1. Acip.a.

OO0mas TpyA0eMKOCTh JUCHUILTIUHBI 10 Y4eOHOMY 4 144 108
IJIaHy
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,41 51 38,25

B TOM 4HcJje B popMe NPaKTHYECKOM NMOATOTOBKH: 0,11 4 3
Jlexun 0,47 17 12,75
[TpakTrueckue 3anstus (I113) 0,47 17 12,75
JlaGopatopusbie pabotsl (JIP) 0,47 17 12,75

B TOM yHclie B (hopMe NIPAKTUUECKON MOATOTOBKHU: 0,11 4 3

CamocrositeabHas padora (CP): 2,59 93 69,75
Buja uTOroBOro KOHTpOJIS: 3a4ér c oneHkom




4. COAEPKAHME JNCHUIIJIMHBI

4.1 Pa3gesbl IMCHUILIMHBI M BUABI 3AHATHNR

AxazieM. yacoB

No Paznen qucuurmmHb Beero - m P Cam.
paborta
1 Pasznen 1. Muxkpodaouaabie  NPoUeEcCH B 44 4 6 4 30
NPOMBIILJIEHHOCTH
1.1 |BBenenue B MUKPOQIIOUIHBIC MPOIECCHI 13,25 1,25 2 - 10
12 OCHO]%’HBIG CHOCOOBI  TONYyYeHUST  MHUKPOQIIIOHIHBIX 175 15 9 4 10
YCTPOWCTB
13 [Toxxomb1 K MOJICITHPOBAHHIO MIPOIIECCOB B | 1325 1.25 2 _ 10
MUKPOQIIFOMTHBIX YCTPOUCTBAX
5 Pa3nea 2. MemoOpanHbie TeXHOJIOTUH B 100 13 11 13 63
NPOMBIILIEHHOCTH
2.1 [BBeneHue B MeMOpaHHBIE MPOIIECCHI 19 2 2 — 15
bapomeMOpaHHbIC MPOIIECCHI (MuKpopUIBTpALIHS,
2.2 yIbTpa@uIbTpaLus, HaHOQUIBTPaLKs, OOPAaTHBIN 0CMOC) 27,5 3 2 8,5 14
53 Jludbdy3nonHo-MmeMOpaHHbIe TIPOIIECCHl (ra3opasielieHHe, 15 ) 5 B 11
"~ |mepBamopariusi, AManu3, TPOIECCH Ha JKUIKUX MeMOpaHax)
24 [ImeKTpOMEMOpaHHbBIC U TePMOMEMOPAHHBIE IPOLECCH 995 45 13
2.5 |HTerpupoBaHHbBIE MEMOpPAaHHBIE MPOIIECCHI. 16 3 — 10
NTOIO 144 17 17 17 93




4.2 Conep:xkaHue pa3iejoB JUCHHNIMHBI
Pazoen 1. Mukpognrouonwie npoueccol 6 nPOMbIUIIEHHOCHLU.

Beenenune B Mukpoduironinbie npouecchl. Onrucanue OCHOBHBIX THUIIOB MUKPO(IIFOUTHBIX
YCTPOMCTB 10 HA3HAYEHUIO.

OcHOBHBIE CIOCOOBI TOJIYYCHHS MHUKPOQIIOUIHBIX YCTPOUCTB (popMoobOpazoBanume,
doronurorpadus, MUKporedarh («Msrkasy aurorpadus).

[lonxonpl K  MOJENHMPOBAHUIO MPOLIECCOB B MHUKPODIIOUIHBIX  YCTpOMCTBax
(0COOEHHOCTH TPOIIECCOB, MPOTEKAIOIIUX B MUKPO(DIIOWAHBIX YCTPOMCTBAX, THAPOJMHAMUKA,
MmaccorepeHoc). OcoOeHHOCTH MOJEIMPOBAHUS MPOLIECCOB POCTa KIETOK B MHUKPODIIOUTHBIX
YCTPOMCTBAX.

Pazoen 2. Memopannuvie mexnono2uu 6 RPOMbIUIAECHHOCHU.

BBenenne B memOpanHbie mporecchl. Knaccugukanun. OCHOBHBIE TUITBI MEMOPaHHBIX
anemeHTOB. OO30pHBIA MaTepuanl O Pa3IMYHBIX MeMOpaHHBIX MpoIeccax, HaXOIALINX
OpUMEHeHHe B XHMHYECKOH,  (apmaneBTuueckoii ¢  OMOJOTMYECKOM  OTpacisx
MpOMBIIUICHHOCTH (OapomemMOpanHble, aU(HYy3UOHHO-MEMOpPaHHBIC, TepMOMEMOpaHHBIE U
anekTpoMeMOpanHble  mporecchl). OCHOBHBIE —KiIacCUpUKAIMM MeMOpaH, MeMOpaHHBIX
MPOLIECCOB, MAaTEPHANIOB i Moixy4eHuss MmeMOpaH. OCHOBHBIE THUIIBI MEMOpPAHHBIX JJIEMEHTOB,
UX IpeuMyniecTBa U HegocTtaTku. O61acTH NPUMEHEHUS.

bapomemOpannbie mpoueccel. Kmaccudukamuss OGapomMeMOpaHHBIX MPOIECCOB, HX
nerkymas cwia. OCHOBHBIE (DaKTOPHI, BIUSAIOMNE HA 6apoMeMOpaHHbIe TIporiecchl. [Iporeccsl
oOpatHoro ocmoca (0/0), yabTpadunsTpauuu (y/d), MupodunsTpauuu (M/¢). OcHOBHBIC
o0yacTu NPUMEHEHHUS.

Huddysnonno-memOpannbie npouecchl. Knaccudukarnus nuddy3noHHO-MeMOpaHHBIX
nporeccoB (TazopasiesieHue, INepBanopanus, IUaln3, MPOLECcChl C HCHOJIb30BAHUEM KHIKHX
MemOpaH). OcHOBHbIE cXxeMbl paboThl ammapatoB. DakTopbl, Biusionpe Ha AUGPY3HOHHO-
MeMOpaHHBIE TPOIECCHI: MaTepual MeMOpaHbl, THAPOAWHAMHKA, TEMIIEPATypbl, COCTaB
pazzenseMoil cMmecu, mpupona, ¢hopMa U pa3Mep MOJEKYNI BEIIECTB B pa3AeiisieMOl CMecCH.
OcHOBHBIE 00JIACTH TPUMEHEHHS.

DnexTpoMeMOpaHHbIe mpoliecchl. OCHOBHBIE aCHEKThI ANEKTPOMEMOPAHHBIX MPOIECCOB.
HNonooOmeHHbIe MeMOpaHbl. KOHCTPYKITMH AJIEKTpOAHani3HbIX annapaToB. OcHOBHEBIE 0071acTh
MIPUMEHEHHUS.

TepmomemOpannbie nporiecchl. [Iporiecc MeMOpaHHOM TUCTUIUISIIMKN. BiusiHue cBONCTB
MaTepuaia MeMOpaHbl Ha Mpoliecc pa3/ieieHus (CMaulMBaeMOCTh, TTOBEPXHOCTHOE HATSHKEHHUE,
MOBEPXHOCTHAs dHEPTHs nojauMepa). OCHOBHBIE 00JIaCTH TPUMEHEHUS.

WuTerpupoBanHble MeMOpaHHbIE IMpolecchl. MeMOpaHHbIE peakTopbl U OMOPEaKTOPHI.
Knaccudukanus. [Ipoueccel, nporekaromue B MeMOpaHHBIX OMopeakTopax. Tuiibl MeMOpaHHBIX
6uopeaktopoB. OcHOBHbBIe o0OsacT mpuMeHeHHs. IIpoekTHpoBaHue MeMOpaHHBIX CXeM
pazzieneHus.



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUA JNCIHUIIJIMHBI

Ne B PE3YIbTAaTC OCBOCHUA NUCHUIUIMHBI CTYACHT JOJIZKCH:

Pazmen 1

3namep:

OCHOBHBIC ITPOLECCHI pa3sACIICHUS Ha MCM6paHaX JUIA XKUJIKKUX U Ta30BBIX CHUCTCM.

OCHOBHBIC THIIbI MHKpO(l)JIIOI/IZ[HBIX u MCM6paHHI)IX armnapaTros. +

OCHOBHBIC TEOPETHYECKHE OCHOBBI PAa3JIMUYHBIX MHUKPO(IIOMIHBIX M MeMOpaHHBIX TNporeccoB (OapoMeMOpaHHBIX,
T Py3HOHHO-MEMOPaHHBIX, TEPMOMEMOPAHHBIX U SJICKTPOMEMOPAHHBIX).

| W N

MNPUHIUIIBI U ITIOAXOJAbI K MOACITUPOBAHKUIO 9TUX IIPOLCCCOB C HOSI/IL[I/Iﬁ CHUCTCMHOI'O aHaJIM3a. +

Ymemes:

ol

paCCUYNTBIBATL ABHMIXKYIIYIO CHJIBI U OCHOBHBLIC ITApaAMECTPLI ITPOLCCCOB MeM6paHHOFO PasacICHU.

(ep]

OTIPENIeNATh NOIXO0/bI K PAaCYeTy Pa3IMuHBbIX MUKPO(MIIOMIHBIX YCTPOMCTB. +

7 IIPOBOAMTH PacueThl M0 MOAOOPY CXEM MEMOPAHHOIO pa3/IeIeHHs B IPOrPAMMHBIX MAKETax.

Baaoemu:

OCHOBHBIMHM TpPUHIHUIAMH U MOJXOJaMU K MOJEIMPOBAHHIO OCHOBHBIX IMPOIECCOB MEMOpPAHHOTO pa3JelieHus U
Pa3IMYHBIX MUKPODIIONIHBIX MPOLIECCOB.

MMporpaMMHBIMHU TMAKETaMU [JIA pacuCTOB U n0)160pa OTACIBHBIX M€M6paHHI)IX arnrmaparoB n/ uam HHTCIPUPOBAHHBIX
MeM6paHHLIX IMPpOLECCOB.

10 IPOrpaMMHBIMH [TAKETaMU I IPOEKTUPOBAHMSI U I0JI00pa cXeM MeMOPaHHOTO pa3/iesIeHusl.

B pe3ynbrate 0cBOSHUS NUCHUIUIMHBI CTYACHT JOJIKEH MPUOOPECTU CIENYIOIINE HPOdhecCuoHanbHble KOMnEemeHuU U UHOUKAMOPbL UX
00CMUIICCHUA .

Kox n nanmenoBanmne ITK Kon n naumenoBanune unaukaropa gocruxenns INK

[IK-1.2 VYmeeT mnNpUMEHATH IOJYYEHHbIE 3HAHUS JUIS
CUCTEMHOIO M KOMIUIEKCHOIO IMPOBEACHUS HAy4YHBIX
UCCJIEIOBaHUM B o0nactu npodeccuoHanbHOM
JIeATEITbHOCTH.

ITK-1. Cnocoben dbopmyaupoBaTh Hay4HO-
11 MCCIIeI0BATENbCKUE 3a7a49i B 00JIaCTH HAHOWH)KCHEPUU U
pemarh ux.

[IK-2. Cnocoben mnpoBoauth  Teopermueckue U | [IK-2.1 3Haer OCHOBBI TpPOLECCOB M  TEXHOJOTHM

12 .
AHAIIUTUYCCKUE MCCICIOBAHUA CTPYKTYpPhI H CBOHMCTB | IIOJYUCHUA (bYHKIII/IOHaJ'H)HBIX n KOMITIO3UITMOHHBIX

Pazzen 2

+




— a
= =
Ne B pe3ynbraTe 0cBOSHUS NUCLUUIUIMHBI CTYAECHT JOJDKEH: %:( %:(
& &
(YHKLMOHAJIBHBIX U KOMIIO3UIIMOHHBIX HAHOMATEPUAJIOB, | HAHOOOBEKTOB U HAHOCTPYKTYPUPOBAHHBIX MATEPUAIIOB.
OCYILIECTBIIAITh M3MEPEHMsI M KOHTPOJIb I1apaMeTpoB
IIPOLIECCOB IIPU UX MOJyYEHUHU.
[IK-2. Cmocoben  mnpoBoauth  Teoperuueckue U | [IK-2.2 VYmeer mnpoBoaAuTh U3MEPEHHS U KOHTPOJb
AQHAINTUYECKUE MCCIENOBAHUSA CTPYKTYpbl M CBOWCTB | IapaMETPOB  TEXHOJOTMYECKHX OIEepaluuil IpOLECCOB
13 (YHKLIMOHAJIBHBIX U KOMIIO3UI[MOHHBIX HAaHOMAaTEpUAJIOB, | IPOU3BOJCTBA HAHOMATEPHAJIOB. + +
OCYIIECTBIIATh M3MEPEHMsT M KOHTPOJIb I1apaMeTpoB
IIPOLIECCOB NP UX MOJYyYEHUH.
[IK-2. Cnocoben  mnpoBoauth  Teoperuueckue U | [IK-2.3 Bnageer HaBplkamMu aHainM3a  pe3yjIbTaToOB
AQHAINTUYECKUE MCCIEIOBAaHUS CTPYKTYpbl W CBOMCTB | aHAJIMTUYECKUX U TEOPETUUYECKHMX MHCCIENOBAaHUN B
14 (YHKIIMOHAJIBHBIX M KOMIIO3UIIMOHHBIX HAHOMATEpUAJOB, | 00JIaCTU MaTepualoB HAHOUHKEHEPHUH. + +
OCYIIECTBIISITh M3MEPEHMs] U KOHTPOJIb IapaMeTpoB
IIPOLIECCOB MPHU UX MOJyYEHUH.
[1K-3. Cnocoben wucnonp3oBate wuH(popMarmonHsie | [IK-3.1 3HaeT oCHOBHBIE METOABI OOPAOOTKH JTaHHBIX LIS
TEXHOJIOTHH, METO/Ibl MAaTEMaTHYECKOr0 MOJEIMPOBAHUSA | aHAIM3a DPE3YJILTATOB HCCIEIOBAHUM TIPH  IIOJYYEHUH
15 1 00pabOTKH JAHHBIX ISt (YHKIMOHATIBHBIX U KOMIIO3UIIMOHHBIX HAHOMATEPHAJIOB. + +
WCCJIEJOBAHMsI, TIPOTHO3UPOBAHHUSA, PAaCUE€TOB CTPYKTYpHI,
CBOICTB U MpOIECCOB MOMYyYEHHUS (PYHKIMOHAIBHBIX M
KOMITO3UIIMOHHBIX HAHOMATEpHAaJIOB
[1IK-3. Cnocobern wucnonp3oBats wuH(popMarmonusie | [1K-3.3 Bianeer HaBBIKAMH MaTeMaTHYECKOTO
TEXHOJIOTMHU, METOJbl MAaTEMATHYECKOTO MOJEIUPOBAHMS | MOJCIMPOBAHUS JJIs pacyeTa OCHOBHBIX ITAPAMETPOB H
16 1 00pabOTKH JaHHBIX ISt MacIITaOupOBaHUs IIPOLIECCOB MTOJTy4EeHUS + +

HCCIICAO0BAaHUA, TPOTHO3UPOBAHUSA, PACUCTOB CTPYKTYPHI,
CBOWCTB H IMponecCcoB IMOJIYYCHHUA (I)YHKL[I/IOHH.JIBHBIX u
KOMITO3UITMOHHBIX HAHOMATCPHUAJIOB

(YHKIIMOHATBHBIX U KOMITO3UITMOHHBIX HAHOOOBEKTOB U
HAaHOCTPYKTYPHUPOBAHHBIX MATEPHUAJIOB U U3JICIIHI U3 HUX
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1 IlpakTHYeckue 3aHATHS
IIpumepHBIe TEMBI MPAKTHYECKUX 3aAHATHIH MO JUCHHUILINHE

Ne pazpnena .
Ne HHCSHH?IHHH TeMbl TpakKTUYECKUX 3aHATHI Yacrwl
11 PaccmoTpenne cnoco0OB MOMY4EeHUS MHUKPO(IIOMAHBIX 2
1 ' YCTPOMCTB
1213 [Ton6op MUKPODIIOMIHBIX YCTPOHCTB Ui KOHKPETHOTO 4
B MIPUMEHEHHUS
21 PaccmoTpenne Gpu3nko-XuMHUYECKUX CBOMCTB MOJUMEPHBIX U 2

KepaMUYEeCKHX MEMOpaH

Pacder OCHOBHBIX XapaKTepHCTUK MEMOPaHHOTO Ipolecca:
2 2.2 CEJICKTUBHOCTH, MIPOHUIIAEMOCTH, Kod(puIreHTa 2
MIPOHUIIAEMOCTH JIJIsl pa3HBIX MEMOPAHHBIX POIIECCOB

Pacuer THAPABINYCCKOro COIIPOTHUBIICHUA M€M6paHI>I JJIA

2.3
pa3IUMYHBIX MEMOpaH

Pacuer u nonbop MeMmOpaHbl M3 Karajgora Ha OCHOBE
HCXOJHBIX JJAHHBIX JIJI1 KOHKPETHOTO Ipoliecca

3 2.4-2.5

6.2 JlaGopaTopHble 3aHATHSA

BeimonHenne 1abOpaTOPHOTO TPaKTHKyMa CIIOCOOCTBYET 3aKpEIUICHHIO MaTepHana,
u3ydaemMoro B auciuIuIMHE «Mukpogniouonsie u  memoOpannvie  MEXHONOZUU 8
NPOMbBLUMTIEHHOCIUY), A TAaKKE CHOCOOCTBYET MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB
MMPOBEACHUA TCXHOJIOTMYCCKHUX MPOICCCOB.

MakcumanbHOe KOJMYECTBO OasioB 3a BBIOJHEHUE JIAOOPATOPHOTO IPAKTUKyMa
cocraBisier 40 OamoB (MakcumanbHO 10 GamioB 3a kaxnayro paboty). KommuectBo pabor u
0aIoB 3a KaXKAyI0 paboTy MOXKET OBITh H3MEHEHO B 3aBUCHMOCTH OT UX TPYIOEMKOCTH.

[Tpumeps! 1abopaTOpHBIX padOT U pa3/esbl, KOTOPbIE OHU OXBAaTHIBAIOT

Ne paznena

HaumeHnoBaHnue nabopaTopHBIX paboT Yacsl
JUCIIATIINHBI

JlaGopatopnass pa6ota Nel. Pacyer OCHOBHBIX ITOTOKOB
1 1 MUKPOQIIIOUTHOTO JJIeMEHTa pu nojaue JBYX 4
HECMEIIUBAIOIIHNXCS (a3

JlaGoparopHas pabota Ne2. Pacuer mpouecca MUKpOQUIbTpaluu

2 2 pa3NUYHBIX OMOJIOTHYECKUX CYCIIeH3UMI 4

3 2 JIaGoparopHnas pabora Ne3. Pacuer mporeccoB B MEMOpaHHOM 45
ouopeaxkTope ’

4 2 JIaGoparophas pabota Ned. Pacuer mporecca o6paTHOro ocMoca 45

n HO,Z[60p TEXHOJIOTHYECKON CXEMBI

7. CAMOCTOSTEJIBHASA PABOTA

Paboueit mporpammoit guctuuinabel « Mukpognrouonsie u memopannvlie mexHoa02uu 6
npomblIeHHOCMU) TIPEyCMOTPEHA CaMOCTOsTeNIbHAs paboTa CTyJIEHTa MarucTparypsl B
oowreme 93 akan. 4. B 3 cemectpe. CamocTosiTenbHast paboTa MPOBOJAUTCS C IENbI0 yrITyOIeHUs
3HAaHUH 110 TUCIMITIMHE U NPeyCMaTpUBaeT:




— O3HAKOMJICHHE U MPOpabOTKy PEKOMEHJIOBAHHOW JIUTEPaTyphl, padoTy C
AIIEKTPOHHO-OMOIMOTEYHBIMI CHCTEMaMH, BKJIIOYAsl MEPEeBOJbI IMYyONUKAaUKA W3 HAyIHBIX
JKYpHAJIOB, ITUTUPYEMBIX B 6a3ax Scopus, Web of Science, Chemical Abstracts, PUHLI;

- MOCEILEHUE OTPACIEBBIX BHICTABOK U CEMUHAPOB;

— yyactue B ceMuHapax PXTY um. U. MeneneeBa no reMaTuke AUCHUTLIAHBL

- MOATOTOBKY K BBIMOJHEHHIO KOHTPOJIBHBIX padOT MO MaTepuaty JEKIHOHHOTO
Kypca;

— MOJIFOTOBKY K CJIaue 3a4eT C OleHKOU (3 ceMecTp) U J1abopaTopHOro MpaKTHKyMa
(3 cemectp) mno gucuuiuiuHe «Mukpogrouonvie u MemoOpaHHvle MEXHOIOZUU 6
RPOMBIUTICHHOCIU .

[InanupoBaHue BpeMEHH Ha CaMOCTOSITENbHYIO PabOTy, HEOOXOAMMOIO Ha H3YyYeHHUE
JUCIUIUIMHBI, CTYACHTaM JIydllleé BCEro OCYIIECTBISATh HA BECh NEPHUOJ] H3YUYCHHS,
npelycMaTpuBasi IpU 3TOM pErylspHOE IMOBTOPEHHE MpOMIeHHOro Marepuana. Marepuai,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHUSIX, HEOOXOAMMO PETyJISpHO JOIMOJHATH CBEICHUSIMHU U3
JUTEPaTypHBIX HCTOYHHUKOB, IIPEICTaBICHHBIX B paboyeil mnporpamme. Ilpu pabote ¢
YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCS COCTABJISITh KPAaTKHM KOHCIEKT MaTepuana, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIHOrpadMuECKUX JAaHHBIX UCTOYHHUKA.

8. MPUMEPBI OHEHOYHBIX CPEJICTB JJIs1 KOHTPOJISA
OCBOEHMA JUCIIAITJIMHbI

(PA3JIEJI BLITIOJTHEH B ABTOPCKOW PEJTAKLIVI)

8.1 IlpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH PadoThI
Jucuunnunoit « Mukpogaouonsie u memopannvie mexHon02uu 8 RPOMbLULIEHHOCHUY
HE MPEelyCMOTPEHO BBIMIOJHEHHE peepaTuBHO-aHATUTHIECKON PabOTHI.

8.2 IIpuMepbl KOHTPOJILHBIX BOMPOCOB /ISl TEKYIEr0 KOHTPOJISI OCBOCHHS THCIIUILTHHbI
Jlnist TeKyIIero KOHTPOJIS MPEIyCMOTPEHO 2 KOHTPOJIbHBIC paboThI (110 BCEM pasieiiam).
MakcumanbHas OlleHKa 32 KOHTpoJIbHBIE paboThl 1 u 2 (3 cemecTp) coctamusiet o 10 OamioB 3a
Kaxayro. 40 6anioB OTBOJATCS Ha TaOOpaTOpHBIE pabOTHI.

Pa3nen 1. [IpuMepbl BONPOCOB K KOHTPOJIbHOI padore Ne 1. MakcumasibHas onenka — 10
0asu10B. KonTpoabHasi paGora coep:kut 2 Bonpoca, no 5 0a/17108 3a BONpoc.

Bonpoc 1.1

1. OnucaTte MeETOJX TNOJIYYEHUS MHUKPOQIIOMIHBIX YCTPOHCTB —  «MsTKas»
auTorpadus.

2. OcHOBHbIE 00JIaCTH TPUMEHEHHS] MUKPO(IIIOUAHBIX YCTPOICTB B MEAULIUHE.
Bonpoc 1.2

1. I'mapoavHamMuuecKkue OCOOCHHOCTH TEUYEHHMsS IOTOKOB B MHUKPOQIIOUIHBIX
YCTPOMCTBAX.

2. [TpuBecTH mpuMepsl UCHOIL30BaHUSA MUKPO(DIIOMIHBIX YCTPOMCTB B KJIETOYHBIX
TEXHOJIOTHUSIX.

Pa3nen 2. IlpuMepbl BOMPOCOB K KOHTPOJILHOIH padore Ne 2. MakcumanbHas onenka — 10
0asu10B. KonTpoabHast padora comep:kut 2 Bonpoca, no S 6a/17108 3a BONpoc.

Bonpoc 2.1
1. Knaccudukanust mporeccoB MEMOPaHHOTO pa3lelieHus] ¢ ABMKYIIUMH CHIJIAMH
JUISL KaXJI0T0 Ipolecca.
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2. [Tepeunciuth Bce MeMOpaHHBIE 3JIEMEHTHI. TpyOdaThlii MeMOpaHHBIN JJIEMEHT,
IpEeuMyIIeCcTBa U HEAOCTATKH, MaTepral MEMOpaHBI, ISl KAKMX MPOLIECCOB MTPUMEHSIETCS.
Bomnpoc 2.2.

1. OcCHOBHBIE CXE€MbI OpraHU3aIH MPOIECcca EPBATIOPALIUH.

2. [Ipouecc snexrpoaenonuzanuu. OcoOEHHOCTH, IPUMEHEHUE.

@OoH/I OLIEHOYHBIX CPEACTB IPUBEACH B BHJE OTAEIBHOIO JTOKYMEHTA, SIBIISIOLIEIOCS
HEOTHEMJIEMOM YaCThI0O OCHOBHOM 00pa30BaTeIbHON TPOrPAMMBI.

8.3 CTpykTypa M npuMep OMJIE€TOB /1JIsl 3a4eTa ¢ oleHKol (3 cemecTp)
buner nns 3au€ra ¢ OLEHKOM BKJIIOYAET KOHTPOJIBHBIE BOIMPOCHI IO BCEM paszieiiaM
paboueii mporpaMMBbI TUCITUTUTHHBI U COACPKHUT 2 BOMIPOCA.
1 Bompoc —20 6amnos, Borpoc 2 — 20 6aos.
MakcuManbHOE KOTHYECTBO 0aJUIOB 3a 3a4€T ¢ oneHkoH (3 cemectp) — 40 6amios.

8.3.1 IIpuMepbl KOHTPOJIBLHBIX BOMPOCOB /IJISI HTOTOBOT0 KOHTPOJIsI 0CBOECHHS
AUCHHILIMHBI (3 ceMecTp — 3a4€T C OLIEHKOI)
buner ans 3auéra ¢ OIEGHKON BKJIFOYAET KOHTPOJBHBIC BOIPOCHI MO BCEM pasjeiiam
pabodeii mporpaMMbl TUCIUTIIMHBI U COIACPIKUT 2 BOTIPOCA.
1 Borpoc —20 6amioB, Boripoc 2 — 20 6amioB.

1. Onwucate peXHUMBI TEUEHHUS IOTOKOB M (OPMHPOBAHHUS Kamelb B 0a30BBIX
BapUaHTaX TIeHeparopa Kameilb (COOCHbIE€ IIOTOKH, PEXUM (OKYCHUPOBKM TOTOKa, T —
WHXKEKIIIH).

2. OnucaTh KayecTBEHHbIE MOJENM (OPMHUPOBAHUS Kaleidb C HCIOJIb30BaHUEM

XapakTepucTuueckux uucen. Kakue cuiibl cooTHOCSATCA B uucnax PeiHonbiaca, Juna, Ilekine,
Omnesopre, Bebepa, bonnga?

3. JIBa OCHOBHBIX MMOJXOAA, HMCIOJIB3YEMBIX HPU MOACITUPOBAHMU MYIbTH(DA3HOM
cucteMbl. B uem nx npuHnunuansaoe pasnuuue? Mx npeumMyiiecTBa U HEAOCTATKH.

4. OcobenHoctn 00pa30BaHUSl CTAOMIIBHBIX MAaKpOAIMYJIBCHH B MHKPOQIIOUTHBIX
YCTPOMCTBAX.

S, OcobeHnHocTy MOAM(UKAIIMN pabOoYuX MOBEPXHOCTEN MUKpOUMNA s KareabHON
MUKPOQITIONTUKU?

6. [IpenmymiecTBa W HEAOCTATKH MPHUMEHEHHWS MHKPOYHUIIOB Ui (POpMUPOBAHHUS

JTBOMHBIX SMYIbCUH B OTIMYME OT MPUMEHEHHUs ABYX OTACIbHBIX YHIIOB JI OJHOKPATHOMN
AMYJIbCUH.

7. Tononoruu reHepaTopoB Karneiab MUKPO(IIOUIHBIX YUTIOB. T-HHXEKTOD.

8. Tomosnorun reHepatopoB Kameiab MUKPOQIIOUAHBIX 4HIoB. HWHxkekTop ¢
THEeBMATUYECKUM KJIAIIaHOM.

9. Tomosnorun reHepatopoB Kameiab MHUKPOQIIOUAHBIX 4YHIIOB. MemOpaHHBIN
UHXXEKTOp (TMpocauyrBaHue TUCTIEPCHOH (a3bl uepe3 MHOKECTBO OTBEPCTH).

10.  Tomonoruu reHepaToOpoB Kareiab MUKpO(IOUIHBIX YnuoB. COOCHOE TeUSHHE.

11.  Tomojoruu TreHepaTOpoB Kamenb MUKPO(IOUAHBIX 4unoB. DokycupoBka
MOTOKA.

12.  TlaccuBHBIE yCTpOMCTBa JUIsl KoalecleHIMH Kamenb. KoanecueHims kameib B
KaHaJjaX U peaKIMOHHBIX KaMepax CIeNHaIbHOU FeOMETPHUH.

13.  AxTuBHBIE YCTPOWCTBA JIJIsl KOATIECUEHIIMN KaIlellb.

14,  Knaccuduxamnus mporueccoB MEMOpPaHHOTO pa3fefieHUs] C JBIKYIIMMHU CHIIAMU
JUISL KaKJIOT0 Tpoliecca.

15.  OcHoBHbIE MaTepuaibl Ui U3TOTOBIEHUS MUKPOQIIOUAHBIX YUMOB. OCHOBHbBIE
METO/IbI COeTMHEHUS (TePMETU3AIIH) COCTABHBIX YaCTEH.

16.  MsroroBneHWe MHKPOQIIIOUIHBIX YCTPOWCTB METOJOM «MSATKOW» JHTOTpaduu B

NOJIMITUMETHUIICHIIOKCAHE.
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17.  Jlabopatopus Ha yune. Onucanue. OCHOBHBIC IPUMECHCHHUS.

18.  OcHoBHBIE KiIacCHU(PUKALMKM U XAPAKTEPUCTUKH MEMOpaH, HMCIOJIb3YeMbIX JUIS
MUKporonIuKu. [Ipumeps! HCII0JIb30BaHUS.

19. Opran-aa-yune. OCOOCHHOCTH KOHCTpPYKIMH. [IpemmyiiecTBa W HEIOCTATKH.
[TpruMepsl HCHOIB30BaHMUS.

20.  MuxpodonHble YCTPOMCTBA C JBOWHBIM CIIOEM ISl KJIETOUHBIX KYJIbTYP.

21.  MuxpoduronHbie MUKPOOHOJIOTMYECKUE TOTUIMBHBIC DIIEMECHTHI.

22.  Muxpodmonnasie Onopeaktopsl. [IpenMymiecTBa u HeTOCTATKH.

23.  MuxkpodoniHble YCTpOCTBa 1151 XUMUUECKOr0 CUHTE3a.

24.  IlpuBectn knaccuuKanuioo MeMOpaH, MaTepuaibl JUIsi UX H3TOTOBJICHUS,
npeumyuiecTBa, HeocTaTkiu. OCHOBHBIE TPeOOBaHUs, IPEAbSBIIAEMbIE K MEMOpaHaM.

25. OcHOBHbBIE XapaKTEPUCTUKH MeMOpaHHOro mpouecca. CXeMbl OpraHu3anuu
IIOTOKOB.

26.  Metoapl moydeHus: MeMOpaH.

27.  Tlepeuucnuth Bce MeMOpaHHBIE DJIEMEHTHI. TpyOdaThlii MEMOpaHHBIN AJIEMEHT,
IpEeUMyIIeCcTBa U HEAOCTATKH, MaTepHaj MEMOpaHBI, ISl KAKMX MPOLIECCOB MPUMEHSETCS.

28.  Ilepeuncauts Bce MeMOpaHHbIE 3JIeMEHThI. I[10JIOBOJOKOHHBIM MeMOpaHHBbIHI

AJIEMEHT, IpEeUMYIIecTBa M HEJAOCTaTKH, Marepual MeMOpaHbl, JUIsl KaKUX IpPOIIECCOB
HpUMEHSIEeTCS.

29. [lepeuncnuth Bce MmemOpaHHbIE 1eMeHThI. [lmockonapanienbHblii MeMOpaHHBIN
JJIEMEHT, MpEeUMYIecTBa M HEJOCTaTKH, Marepuail MeMOpaHbl, JUId KakuX IpPOLECCOB
PUMEHSETCS.

30.  Ilepeuucauth Bce MeMOpaHHbBIE 3JIEMEHTHI. PylOHHBIM MeMOpaHHBIA 3JEMEHT,
IIPEUMYIIECTBA U HEJOCTaTKU, MaTeprall MEMOpaHBI, JJi1 KAKUX POLECCOB IPUMEHSETCSL.

31.  Ilepeuncnauth Bce MeMOpaHHbIE 351eMEHTHI. [laTpoHHBI MeMOpaHHBIA 3JEMEHT,
IIPEUMYIIECTBA U HEJOCTATKH, MaTeprall MEMOpaHBI, JJi1 KAKUX POLECCOB IPUMEHSETCS.

32.  Pacnonoxutrh B mopsAKe yObIBaHWSA — JIBUKYIIEH  CWJIBI  CIELYIOLIUE
OapoMeMOpaHHBIE TIPOIECCHI: HAHOPHIBTPALUS, MHKPOQHIBTpAMs, OOpaTHBI OCMOC,
yapTpaduiIbTpanus. YKa3aTb 3HaUSHUS ABWKYIIUX CUII. YeM 3TO MOXKHO OOBSICHUTB?

33.  PacmonoxuTh B TOpPSAKE BO3pAaCTaHUS pa3Mepa IMOp MEMOpPAHBI CIIEAYIONIUe
O6apoMeMOpaHHbIE TPOLECCHl:  YyAbTpaHUIbTpalus, OOpaTHBII OCMOC, HaHO(UIbTpALHS,
MUKpOQMIbTpalus. YKa3aTh 3Hau€HUs pazmepa nop MmemOpansl. YeM 3T0 MOKHO OOBICHUTH?

34.  IloHATHE OCMOTHYECKOTO JaBJIEHUs, KaK OHO ompenensercs. OnucaTh BIUSHUE
JaBjieHust Ha OapoMeMOpaHHbIe Tporeccsl. OnucaTh BIUSHUE THAPOJMHAMUYECKUX TTapaMeTpoB
Ha 6apoMeMOpaHHbIE MTPOIIECCHI.

35. Onucarb BIUSHUE TeMIEpaTypbl U KOHILEHTpalMM Ha OapomeMOpaHHbIE
nporeccel. OnucaTh BIMSHUE 3JEKTPUUYECKOT0O M MArHUTHOTO Mosied Ha OapomeMOpaHHbIE
IPOLIECCHI.

36.  Omnmcare BIMAHUE TPUPOJABI M COCTaBa PACTBOPEHHBIX BEIIECTB Ha
OapoMeMOpaHHble  mporecchl U AudPy3moHHO-MeMOpaHHBIE  TMPOIECCH..  YKa3aTh
cneunduyeckre 0COOEHHOCTH.

37. Ornucatb OCHOBHBIE MOXO/IbI K MOJICTUPOBAHUIO OapOMEMOPaHHBIX MPOIIECCOB.
38.  Omnwucarb OCHOBHBIE MOJXObI K MOJICTHPOBAHUIO TIEPBAMIOPALIUH.

39.  Onmcarh OCHOBHBIE ITOAXOBI K MOJCITUPOBAHHIO Ta30pa3AeICHHUS.

40.  OcHoBHBIE THUIBI OOOpPYIOBaHUS I BOJOMOJATOTOBKH [UIsl (hapMalleBTHUKH.

IIpuBecTr mpuMep TEXHOIOTHYECKON CXEMBI.

ITonupri NEPECUCHb OLCHOYHBIX CPCACTB MHNPUBECACH B BHUJAC OTACIBHOIO JOKYMCHTA,
ABIAOIICTOCS HEOTHEMJIEMON YaCThIO OCHOBHOM 06pa3OBaTCJIBHOI>'I nporpaMMal.

8.4  Crpykrypa M npuMepbl OWJIETOB JIs 324€Ta ¢ olleHKoii (3 ceMecTp)
3a4éT Cc OIEHKOW 1Mo auctuIuHe «Mukpogarouonvie u memopantvlie mexHono0zuu 6
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npomvluiienHocmuy TIPOBOJUTCS B 3 CEMECTPE M BKIIIOYAET KOHTPOJBHBIE BOIPOCHI IO BCEM
paszenaM paboyeil mporpaMmbl IUCIUILTAHBIL.

[Tpumep Ounera Ju1s 3a4€Ta ¢ OLEHKOM:

«Ymeeporcoaio» Munucmepcmeo nayku u evicuie2o oopazoseanus P@®
3a6. kageopoti Poccuiicknii XMMHKO-TEXHOJIOTHYECKH YHUBEPCUTET
umenu .M. MenneseeBa
H.B. MeHnbuyTHa Kadeapa xumnuyeckoro u papmaneBTHYECKOT0
(IMoxmucs)  (M.O. damunms) VHKUHUPUHTA
« »_ 20 28.04.02 HanouHkeHepHs

Marucrepckas nporpamMma — « OyHKIIMOHAIbHbIC U
KOMIIO3MIIHOHHBbIC HAHOMATEPHAJIbI, H31eJIUA U3 HUX»

Jucounimnaa « Mukpo@IouaHble 1 MeMOpaHHbIE
TEXHOJIOTUH B MPOMBILILJIEHHOCTI)

Bujer Ne 1
1. Onucarh KayecTBEHHbIE MOJENH (OPMHUPOBAHUS Karelb C HCIOJIb30BaHUEM
xapaktepuctuueckux umcen. Kakue cunbl cooTHocsTcs B uucinax Pelinonbnca, una, Ilexie,
Omne3sopre, Bebepa, bonna?
2. Onucarh BIUSHUE TUAPOJAMHAMUYECKUX IapaMeTpoB Ha OapomeMOpaHHbBIE
MIPOLIECCHI.

9. YHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCHUIIVINHbI

9.1 Pexomenayemas uteparypa
A. OcHoBHas JUTEpaTypa
1. Karpamanos, I'. TI. J[Jluddysuonnsie wmemOpanHbsie mporecchl. Juamus
[DnexTponHbIi pecypce]: yueonsie mocodus / I'. T'. Karpamanos, E. H. ®apuocosa. - M.: PXTVY
um. JI.11. Mengeneena, 2013. — 112 c.
2. Ju6pos, I'. A. TlepBanoparnus [DaeKTpoHHBINA pecypc]: yuedbnoe mocodue / I'. A.
Hubpos. — M.: PXTVY um. JI.1. MenneneeBa, 2018. — 52 c.

b. lonosHuTebHas JUTEpaTypa

1. Hertepckuit FO. . MemOpaHHBIe Tpolecchl pa3feieHHs KUAKUX cMeced /
Hpitaepckuii FO.U. — M.: Xumus», 1975. — 232 c.

2. Hertepckuit FO.M. bapomemOpannble mpomeccel. Teopus u  pacuer /
Hertaepckuii FO.U. — M.: Xumus, 1986. — 272 c.

3. CeutnoB A.A. Beenenue B MeMOpanHble TexHoJoruu / CBUTIOB A.A. - M.: [leJIu
npuHt, 2007 — 280 c.

4. Mynnep M. BBenenue B MeMOpaHHyto TexHonoruto / M. Mynnep. — M.: Mup,

1999. — 513 c. [DnekTponHbIi pecypc]: - Pexxum mocryma: https://www.studmed.ru/mulder-m-
vvedenie-v-membrannuyu-tehnologiyu_060b31cdb4f.html (nara obpamenus: 25.03.2025).

5. EBctpanoB A.A. OcHoBbl HaHOTexHONOrHH. YacTh 1. MUKpO- 1 HAHOTEXHOJIOTHH
JUIs OMOJIOTMYECKMX W MEAMUMHCKUX uccrnepoBanuil. Yacte 2. KamenbHas Mukpodaronauka:
yaeOnoe mocobue / benoyco K.M., EBcrpamoB A.A., Kyxrtesuu WU.B., Ilocmutnas f.C. —
Cankr-IlerepOypr: Yuupepcuter UTMO, 2015. — 56 c. [DnexTpoHHBIA pecypc]: — Pexum
nocryma: https://books.ifmo.ru/file/pdf/1839.pdf (nata obpamienus 25.03.2025).
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9.2 PekoMeHyeMble HCTOYHUKH HAYYHO-TeXHUYeCKOil uHGoOpManumn
- Paznatounbiii MIUTIOCTPATUBHBIN MaTepUall K JIEKIUSM.
- [Ipe3eHTanuu K JEKLIUAM.
— MeToaudeckne peKOMEHIAlUY TI0 BEITIOTHEHHIO TAO0OPaTOPHBIX padoT.

Hay4dno-TexHu4eckne KypHaibl:

- Kypnan «MemOpansl 1 MeMOpanHbie TexHOTOTHM», ISSN — 2218-1172;
- Kypuan «Journal of Membrane Science», ISSN — 0376-7388;

- Kypnan «Microfluidics and Nanofluidics», ISBN — 1613-4982;

- Kypuan «Microfluidics», ISBN — ISSN 2045-2322 (online);

- Kypnan «Computer Aided Chemical Engineering», ISSN — 1570-7946.

Pecypcel nHpOopMannoHHO-TeIeKOMMYHUKAITMOHHOM ceTn IHTepHeT:
—  Pecypcet ELSEVIER: www.sciencedirect.com.
— IInmardopma Springer Link: https://rd.springer.com.

9.3 CpencrBa obecnedyeHUs1 OCBOEHHSI AUCHUTIIIHHBI

Hns  peanmsammu  paboueil  TpOrpaMMbl  MOATOTOBIICHBI — CIEAYIONIME  CPEICTBA
00eCrieYeHHsI OCBOCHHSI TUCIIUTUTHHBI:

- OaHK TECTOBBIX 3aJ[aHUM JJIsl TEKYIIETO KOHTPOJIS OCBOCHHMSI TUCITUTUIMHBI (0011Iee
4rciio Borpocos — 40);

- KOMITBIOTEPHBIC TIPE3CHTAINYA HHTEPAKTHUBHBIX JICKIINN;

- KOHCIICKTHI JIeKIui B hopmare *.pdf;

- 0aHK BapMaHTOB KOHTPOJBHBIX padot — 40;

- OaHK BapuaHTOB JabopaTopHbIX padot — 40;

- 0aHk OWIETOB JUIS WTOTOBOTO KOHTPOJISI OCBOCHUS JUCHHIUTUHBI (3a4€T ¢
orenkoit) — 40;

- MPEyCTAaHOBICHHOE JMIIEH3UOHHOE IPOTPaMMHOE obecrieueHne B
kommbroTepHoM kiacce (Windows, Microsoft Office).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI'MI, UCMTOJIb3YEMbIX B
OBPA3OBATEJIBHOM ITPOLIECCE

WNudopmannoHnyro HOJIEPIKKY U3YyYEHUS JUCLIUTUTMHBI OCYILECTBISET
Nnpopmannonno-ouodanoreunsiii nentp (MBL)) PXTY wum. .M. MenaeneeBa, KOTOpbIi
oOecrieynBaeT O0Oy4YalOLUIMXCS OCHOBHOM y4ueOHOHM, y4yeOHO-MEeTOAMYEeCKOM U Hay4yHOH
JUTEPaTypoil, HEOOXOMUMON ISl OpraHu3alMd 00pa30BaTENLHOTO MpoIecca 1O JAUCIUILINHE.
O6umit 06sem MHOrooTpacinesoro ponna MBI na 01.01.2025 r. coctaBnser 1 563 142 5k3.

®onp UBIL] pacrnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
AUTEepaTypoil B (hopMe MeYaTHbIX U JIEKTPOHHBIX M3JJaHUH, a TaKXkKe BKJIIOYaeT opHIMaIbHbIE,
CIpaBOYHO-OMOIMOrpaduueckre, CreluaIu3upOBaHHbIE OTEYECTBEHHbIE U 3apyOeKHbIE
nepuonuyeckue W uHQopMmauumoHHele  u3manus.  WBL[  oOecmeumBaer  jmoctym K
npodeccHOHaIBHBIM 0a3aM TaHHBIX, MHPOPMAIIMOHHBIM, CIIPABOYHBIM M MTOMCKOBBIM CHCTEMaM.

Kaxnplii oOyuatomuiicss obecrieueH CBOOOAHBIM JOCTYIIOM U3 JII000M TOYKH, B KOTOPOH
uMeeTcs JoCTynm K ceth MHTepHeT W K dJeKTpoHHO-OuOimoreunoit cucrteme (DBC)
VYHUBepcuTeTa, KOTOpas COJEPXKHUT pa3IMyHble M3/aHUS [0 OCHOBHBIM H3Yy4aeMbIM
JUCIUIUIMHAM U c(OpMHpOBaHa MO COTJIACOBAHMIO C MPAaBOOOIaAaTENIMU yyeOHON U yueOHO-
METOANYECKOH JINTepaTypHhl.

Jigs  Oonee TMONHOrO M ONEPATUBHOIO  CIPaBOYHO-OMOIHMOrpaduyueckoro
uHpopmannoHHoro obciyxusanus B MBIl peannzoBaHa TeXHOJIOTHS DJIEKTPOHHOM JOCTaBKU
JIOKYMEHTOB.
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[TonHbll mepedeHb HSJIEKTPOHHBIX HH(POPMALMOHHBIX PECYpPCOB, HCIOIB3YEMBIX B
npoiiecce 00y4eHus, MPEICTaBIeH B OCHOBHOM 00pa30BaTeIbHOM MporpamMmme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

B cooTrBeTcTBHM C y4eOHBIM IJIAaHOM 3aHATHS N0 AucUUIUIHE «Mukpogarouonvie u
MeMOpanHvle MEXHON02UU 6 NPOMBIULIEHHOCHMU) TIPOBOAATCS B (opMe  JIeKIHid,
1ab0paTOPHBIX U MPAKTHUYECKUX 3aHATUI M CAMOCTOSTEIIFHON pabOThI 00yYaroerocs.

11.1 ObopynoBanue, HeoOX0aMMOe B 00pPa30BaTEJLHOM IpoLecce

Ha xadenpe xumuyeckoro u (apmaneBTUUYECKOr0 HWHXHMHMPHHIA HMeeTcs ydeOHas
ayauTopus Ui TPOBENEHHs JICKIUH BMECTUMOCThIO He MeHee 30 4enmoBek, 0OOpynoBaHHAs
3JIEKTPOHHBIMU cpeAcTBaMu JIEMOHCTpaLuU (KoMIIBIOTEP co CpeAcTBaMu
3BYKOBOCITPOU3BEICHHUS, IPOCKTOP, 3KpaH) U yueOHON MeOenbio.

bubnuoreka, umeromas paboyre KOMIIBIOTEPHbIE MECTa Ul CTYIEHTOB, OCHAIEHHBIE
KOMITBIOTEPAMU C JIOCTYIIOM K 0a3aM JTaHHBIX U BBIXOAOM B MIHTEpHET.

JIaGoparopun Kadeapbl OCHALIEHBI COBPEMEHHBIM O00OpYIOBaHUEM: CHEKTPOPOTOMETP
«kpocy I123-5400 (Poccust), onrtuueckuii  Mukpockon  MicrosAustria  (Asctpus),
MHOTI'0()YHKIIMOHAJILHOE YCTPOMCTBO, CUCTEMA II0Ja4l IIOTOKOB B MUKPOQUIFOUTHBIN UL U 1.

MarepuanbHo-TexHHUECKass 0a3za Kadeapsl XHMHYECKOTO U (apMareBTUYECKOTO
UH)XKUHUPUHIA TIOCTOSHHO OOHOBJIIETCS W SIBJISIETCS  JIOCTaTOYHOW Al NPOBEICHMS
HEOOXOIUMBIX JTAOOPATOPHBIX 3aHATHIMA.

11.2 YuyeOHO-HArIs1AHbIE I0COOUS
[lo  npucuunuae  «Mukpogawuouvie u  memOpanHvle  MEXHOA02UU 6
npomvluiienHocmuy» JOCTYNHBI y4eOHble MaTepuanbl. Peann3oBaHbl JIEKIMH MO Yy4eOHBIM
paszenaMm B COOTBETCTBMH C MPOTPAMMOM JUCHMIUIMHBI B BHJAE Npe3eHTauuid. JlocTyrmHbI
KOMIUIEKCHI TabOpaTOpHBIX paboT U TpeOOBaHUS K OTYETaM, BapUAHTHI 3aJlaHUM, PYKOBOJICTBO
o pabote ¢ 000pyaOBaHUEM, JICKTPOHHBIN pa3IaTOYHBIA MaTepual K pa3jeiiaM JICKIIMOHHOTO

Kypca.

11.3 Komnbiorepsl, HHGOPMALMOHHO-TEJIeKOMMYHUKAIIMOHHbIE CETH, ANINAPATHO-
NPOrpaMMHBbIC U AyANOBH3YAJIbHbIC CPEeACTBA

Ha xadeape xumuyeckoro u QapManeBTUYECKOT0 WHXUHHUPUHIA, pPEaTU3yIOIIeH
OCHOBHYIO TNpodeccHOHaNbHYI0 00pa3oBaTeibHyl0 INporpamMmy Mo HampasieHuto 28.04.02
Hanounxcenepusa, wmarucrepckas nporpamma «@yHKUUOHANbHBIE U KOMHO3ZUUUOHHDbLE
Hanomamepuanvl, U30eauUs U3 HUX» UMEETCS B JIOCTATOYHOM KOJINYECTBE IE€PCOHAIbHBIE
KOMITBIOTEPHI, YKOMILUIEKTOBaHHBIE TipourpeiBarensimu CD u DVD, USB-nopramu, npunTepamu,
MHOTO()YHKIIMOHAJIBHBIMU  YCTPOMCTBAMHM M TPOTPAMMHBIMHU CpEJICTBAMH; MYJIbTHUMEAUHHOE
IPOEKIIMOHHOE 000pyJoBaHME; BeO-KaMmephl; LHUPPOBOM (QoToanmapaT; KONUPOBaJIbHBIE
amrmaparsl; JIOKaJlbHas CeTh C BBIXOZ0M B MIHTepHeT; OecripoBOoiHAs TOUKA JOCTYIA B JIOKAJIBHYIO
ceTb U ceTb HTEpHET.

11.4 TleyaTHbIE U YJIEKTPOHHBbIE 00pa3oBaTe/bHbIe U HHPOPMAIIHOHHbIE PeCypPChI
HNubopMalinoHHO-METOUYECKIE MaTepHallbl: y4ueOHBbIE MOCOOMS MO AUCHHUTUIHHAM
BapUATUBHOW YaCTH TMPOTPAMMBI; METOAUYECKHE PEKOMEHJAIMH K MPAKTHYECKUM 3aHATUSIM;
KaTaJIOT TUIOB M BUJOB MPOAYKIUU U3 HEMETANIMYECKUX MATEpUAJIOB; KATAJIOTU MPOAYKIIUU
MPOMBINIUICHHBIX TPEANPHUATAN, pa3IaTOYHBIA MaTepuan K JICKIIMOHHBIM KypcaMm; Y4eOHbBIC
GbuIBMBI MO TIpoIleccaM TEXHOJOTHH M croco0aM MPOU3BOJCTBA OTIACIBHBIX BUIOB W3JIEIHIA,
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JJIEKTPOHHBIE y4eOHbIE M3/IaHUS MO JUCUUIUIMHAM BapHMaTHUBHOW YacTH, HAyYHO-TIOMYJSpPHBIE
AJIEKTPOHHBIC U3JIAHUA.

O0ecIIe4eHHOCTh

COBPEMEHHBIMHU
npernojaBaTensiMi - Kadeapsl

y4eOHBIMU

IIOCOOHSIMH,

BBIITYIICHHBIMHA
XHUMHUYECKOIo H q)apMaueBanecxor 0 HWHXHWHUpHUHTA  JIA

MarucTpaHTOB, JIOBOJBbHO BbICOKas. Ko BceM HaydHbIM H3JaHMSIM U Y4E€OHBIM IOCOOMSIM,
BeinymeHHbIM uepe3 PO PXTY wum. .M. MenzneneeBa, umeercss AocTyn uepe3 (HOHIIBI

nH(pOpMaIMOHHO-O0MOIMOTEYHOTO

dbonma.

Kpome

TOTO,

OOJIBILIMHCTBO

JUACIUTUINH,

npernojiaBaeMbIX Ha Kadeape, MMEIOT Pa3BEPHYTYIO HH(POPMALMOHHO-0OPAa30BATEIBHYIO U
MH(}OPMaLIMOHHO-METOJUUECKYIO TOEPKKY, K pecypcaM B ceTu HTepHeT.

11.5 IlepeyeHb JTUIIEH3MOHHOIO MPOTPAMMHOI0 00ecneqyeHus

C
PexBU3UTHI pox
Ne | HamMeHOBaHUE MPOrPAMMHOIO OroBODA Kouan4ectBo OKOHYAHUSA
n/n NMPOAYKTA o P JUIEeH3HH aencTBHUA
MOCTABKH
JIMIEH3UH
WINDOWS 8.1 Professional Get Kontpakr Ne 62- | 24 nuneH3un OeccpouHas
Genuine 6425A/2013 TS
1. or 02.12.2013 aKTHUBaINU
Ha paboumnx
CTaHIIUIX
Microsoft Office Standard 2019 Konrpakt Nel75- 150 12 mecsnes
B cocrase: 2629A/2019 ot JULEH3UI (exeronHoe
e Word 30.12.2019 TUTSI pOJIJICHHE
o Excel aKTHUBaIlIN MHOAIINCKHU C
2. e Power Point Ha paboumnx PaBoOM
e Outlook CTAHIHIX nepexojia Ha
OOHOBJIEHHYIO
BEPCHIO
IPOIYKTa)
Horosop Ne 99- 24 mecsaia
1559A-223/2024
(mpoanenue
_ ) ot 25.11.2024
Kaspersky Endpoint Security mms TIOZITACKH €
3. | 6busneca — CrangaptHbiii Russian - IIpaBOM
Edition nepexoaa Ha
OOHOBJIEHHYIO
BEPCHIO
IPOIYKTa)
12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUS NTPOI'PAMMBI
DOpMBI U METOBI
HaumenoBanue
OcHOBHBIE TTOKA3aTENH OIICHKU KOHTPOJISI U
pa3nenon
OIICHKH
Paznen 1. 3Haem: OCHOBHBIE THUIBI MUKPOQIIOUIHBIX U Orenka 3a
MukpodroniHbie MeMOpaHHBIX aIlapaToB; OCHOBHBIE 1ab0paTOPHYIO
TIPOIECCHI B | TEOPETUYECKUE OCHOBBI PA3TMUHBIX paboty Nel
TPOMBIIIIIICHHOCTH MUKPOQUIFOMTHBIX W MEMOpPAaHHBIX IPOIECCOB Orenka 3a
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DOpMBI U METOABI

HanmenoBanue
OCHOBHBIE TIOKA3aTeH OIICHKH KOHTPOJIS U
pas3znenos
OILICHKHU
(6apomeMOpanHbIX, AUPGHY3MOHHO-MEMOPAHHBIX, KOHTPOJIBHYIO
TEPMOMEMOpAaHHBIX W AJIEKTPOMEMOPaHHBIX); paboty Ne 1
MPHUHIUIBI U TIOJXO/ABI K MojenupoBaHuio 3Tux | OlieHka Ha 3auere
IIPOLIECCOB C MO3MIMI CUCTEMHOI'O aHAJINA3A. C OLICHKOM
Vmeem: onpenessiTh MOIXObI KpacueTy
Pa3TUYHBIX MUKPOQTFOMIHBIX YCTPOMCTB.
Braoeem: OCHOBHBIMHU PUHITUITIAMA U
MOAXOMaMH K  MOJCIUPOBAHUIO  OCHOBHBIX
MPOIECCOB ~ MEMOpPaHHOTO  pa3JeeHUus |
Pa3TUYHBIX MUKPOQIIFOMIHBIX TPOIECCOB.
Paznen 2. 3naem: OCHOBHBIE TIPOLIECCHI pa3/ICJICHUS Ha OreHka 3a
MemMmOpaHHbIe MeMOpaHax s JKUJAKUX ¥ Ta30BBIX CHCTEM; | JabopaTopHbIE
TEXHOJIOTUH OCHOBHBIE THUIIBI MHUKPOQIIIOUIHBIX UMEMOpaHHBIX | paboThl Ne2, 3, 4
MIPOMBIIIIIICHHOCTH anmapaToB; OCHOBHBIE  TEOPETUYCCKHE  OCHOBBI Omenka 3a
pa3IMYHBIX MHUKPO(IIOUAHBIX Y MEMOpPAHHBIX | KOHTPOJIBHYIO
mporeccoB  (bapomemOpanHbIX, D y3nOHHO- paboty Ne 2
MeMOpaHHBIX, TEPMOMEMOPaHHBIX u | Onenka Ha 3a4ere
ANEKTPOMEMOPAHHBIX); TPUHIUIBI U TOAXOMIBI K C OLIEHKOU

MOJICJIMPOBAHUIO 3THX MPOLECCOB C IO3MLUHN
CHCTEMHOI'0 aHaJIN3a.

Ymeem: paccunmThIBaTh JBIDKYILYIO CHIIBI H
OCHOBHBIC IIapaMETPhl MPOLIECCOB MEMOPAHHOIO
pa3zeneHus; NPOBOJAMTH pacueThl MO HoA00pYy
CXeM MEeMOpPaHHOTO pa3/eiCHUs B MPOrPAMMHBIX
HaKeTax.

Braoeem: OCHOBHBIMU NPUHIAIIAMA u
MOAXOJaMU K  MOJEIMPOBAHUIO  OCHOBHBIX
MPOLIECCOB ~ MEMOpPaHHOTO  paslielieHus |
pa3IUYHbIX MUKPODIFOMIHBIX IIPOLIECCOB;

MPOrPaMMHBIMHM ~ TIAKETAMH  JIJIT  PAcUeTOB M
noadopa OTAENbHBIX MEMOpaHHBIX anmaparoB H/
WJIM WHTETPUPOBAHHBIX MEMOpPAHHBIX TPOIECCOB;
MPOrPaMMHBIMH TIAKETaMH 71l TPOEKTUPOBAHUS
Y 1o00opa cxeM MeMOPaHHOTO pa3IeICHHS.

13. OCOBEHHOCTH OPTAHU3AILINU OBPA30OBATEJIBHOT' O ITPOLECCA AJI51
HNHBAJINAOB 1 JINI C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbAA

OO6yuenue

HWHBAJINI0B

u Jung € OrpaHMYCHHBIMUA

OCYILIECTBIISIETCS] B COOTBETCTBHH C:
- [TopsinkoM opraHu3anyy M OCYHIECTBIIEHHS 00pa30BaTEIbHOM JESTENbHOCTH IO

06pa3OBaTCJ'IBHBIM mporpamMmam  BBICHICTO 06p8.30BaHI/I${ -

BO3MOXXHOCTIMH

3JI0POBbSI

ImporpaMmaM OakaaBpHaTa
3

mporpaMMaM cIienpainTera, nporpaMmmaM maructparypbl (IIpukaz MuHHCTEpCcTBa HAYKH H
BhIcIIero oOpa3oBanus Poccuiickoit deneparyu ot 06.04.2021 Ne 245);

- [TonoxxeHneM O TOpSAAKE OpraHu3allid M OCYIIECTBIEHUS 00pa3oBaTeIbHOU
NeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO OOpa30BaHUS — IporpaMmmam
OakanaBpuaTta, IporpaMMaM CHelHaTuTeTa, IporpaMMaM MarucTparypbl (QenepaibHOTO
rOCYJapCTBEHHOTO OO/DKETHOrO 00pa30BaTEIbHOTO  YUPEXAEHHUS BBICIIETO 00pa30BaHMS
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«Poccuiickuil XMMUKO-TEXHOJOTHYEeCKU yHuBepcuTeT umenu .M. MenaeneeBa», mpUHATHIM
pemiennem Yuenoro coBera PXTY um. [I.1. Menaeneesa ot 28.12.2022, npotokoi Ne 5;

- MeToauyeckuMl  peKOMEHJALMSIMH [0  OpraHM3aliu  00pa30BaTEIbLHOTO
nporecca i O0y4eHUs: WHBAIUAOB M JIMI] C OTPAHHMYECHHBIMH BO3MOKHOCTSIMH 3]I0POBBS B
o0pa3oBaTeNbHbIX OpraHM3alMsIX BBICHIETO O00pa3oBaHUS, B TOM YHCIE OCHAIIEHHOCTH
00pa3oBaTeNbHOTO Tpoliecca (YTBEPKISHBI 3aMecTuTeeM MuHrCTpa oOpa3oBanus U Hayku PO
A.A. KitumoBbeiM 0T 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI
«MuxpodJirouaHbie 1 MeMOPAHHbIE TEXHOJIOTHMH B MPOMBINLIEHHOCTI)
OCHOBHOI1 00pa30BaTeIbHON TPOrPaMMBI

10 HAIIpaBJICHUIO ITOATOTOBKHU

28.04.02 HanoumxkeHepus

MarucTepckasl mporpaMma

<<(DyHKI_II/IOHaJ'II>HI>Ie 1 KOMITO3UIIMOHHBIEC HAHOMATEPUAJIbI, U3ACTIUA U3 HUX)

®opma 00yueHus: OUHast

Howmep
n3MeHeHus1/
JIOTIOJTHEHUS

Coz[epn(aHI/Ie ,Z[OHOJIHGHI/IH/I/ISMCHCHI/IH

OcHOBaHME BHECEHU
W3MEHEHUS/ NOIIOIHEHUS

MIPOTOKOJI 3aceiaHusl Kadeapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHusl Kadeapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHus Kadeapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHus Kadeapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHus Kadeapbl
Ne oT
«__» 20__r.
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MuHHCTEepPCTBO HAYKHU M BbICIIEero oopasoBanusi Poccuiickoii @exepaunu
(denepanbHoe rocy1apcTBeHHOE OKOIKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

((MOIICJIHpOBaHl/Ie MHUKPO-H HAHOCTPYKTYP € UCITOJb30BAHUECM KICTOYHBIX
aBTOMaTOB»

Hanpasienue noarorosku 28.04.02 Hanoun:xenepust
Marucrepckasi nporpaMmma

«(I)YHKIII/IOHa.]IbeIe U KOMIIO3UIIHOHHBIC HAHOMATECPHAJbI, U31CJIUA U3 HUX))

KBanudukanusa «Marucrp»

Mocksa 2025



[TporpamMa cocTaBieHa K.T.H., JOLEHTOM Kadeapbl XMMHUYECKOro M (apManeBTHYECKOrO
umxuHupunra Jle6enessim 1.B.

[lporpamMa paccMOTpeHa U O700peHa Ha 3acelaHuM  Kadeapbl XUMHUYECKOTO U
dapmaneTrueckoro nmxkuHUpuHTa PXTY um. JI.M. MenneneeBa «5» mas 2025 r., mpoTokoi

Neb.



1. IIEJIb ¥ 3AJJAYM U CIUTIIIMHBI

[IporpaMmma  coctaBieHa B  COOTBeTCTBUM ¢  TpeOoBanusimMu  DegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHIApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
10 HampaByieHu0 MoAroToBku 28.03.02 Hanounscenepus (OI'OC BO), pexomeHganusMu
Metoanueckoli KOMHCCUU M HAKOIUICHHBIM OIBITOM MpEnoJaBaHMs JUCUUIUIMHBL Kadeapoit
Xumuueckoco u  papmayeemuueckozo unxncunupunza PXTY um. JI.1. Menneneena.
[TporpaMma paccunTaHa Ha U3y4€HHE JUCLMILIMHBI B TEYEHHUE OJTHOTO CEMECTpA.

HMucuunnuna «Moodenuposanue MuKpo- u HAHOCMPYKMYpP € UCHOIb308AHUEM
KJ1IeMOYHbIX A6MOMANE6» OTHOCUTCS K YaCTH TUCIHMIUIMH y4eOHOTO TUIaHa, U paccyrTaHa Ha
u3zydeHue Bo 2 cemectpe. [Iporpamma AUCHUIUIMHBI MPEAINONATaeT, YTO O0y4YaIOUIUECs UMEIOT
TEOPETUYECKYI0 M MPAKTUYECKYIO IIOATNOTOBKY IIO MaTeMaTHKE, TEOPUU BEPOSTHOCTU H
MPOrpaMMHUPOBAHUIO, M AHAJOTMYHBIM JUCUUIUIMHAM JIPYTUX HANpaBJICHUH MOATOTOBKU
OaxanaBpoOB.

Heas mucuuniaunbl «Modeauposanue Mukpo- u HAHOCMPYKMYP € UCHOIAb306AHUEM
K/1eMOYHbIX AGMOMAmMO6)» — W3JI0KUTb OCHOBbl METOJOB MOJEIUPOBAHUS MHUKpPO- H
HAaHOCTPYKTYp, @ TAaKX€ UX CBOMICTB C HMCIOJIb30BAHUEM KIIETOYHO-ABTOMATHOIO MOJXO0Ja B
3aJadax ~ pa3padOTKM  MOZAENe W TPOBENEHHUS  BBIYHUCIHUTENBHBIX  AKCIIEPHMEHTOB,
MHTEPIIPETAIMA TOJNYUYEHHBIX HCCIEAOBAHUNM W OOYYUTh CTYACHTOB HABBIKAM MPAKTUYECKOM
paboTHI 110 pa3pabOTKE U pealn3aluyu KIETOYHO-aBTOMATHBIX MOJIETEH MUKPO- U HAHOCTPYKTYD.

3agaum AU CHUILIHHBI:

— U3Y4YE€HHUE TEOPETUYECKUX OCHOB MOJEIMPOBAHUS C UCIOJIb30BAHUEM KIIETOYHO-
aBTOMAaTHOT'O MO/IX0/A;

— U3y4eHHE KiacCU(PUKAIUMM  KJIETOYHO-aBTOMATHBIX  Mojenell  (KJIETOYHBIX
ABTOMATOB), OCHOBHBIX JIOMYIICHUH U TPAHUI] IPUMEHUMOCTH MOJIETIeH;

— M3YYEHHE TUIIOBBIX KJIIETOUHO-aBTOMATHBIX MOJIEJIEH;

— M3y4EHUE MAaTEMaTUYECKOIO MTPEACTABICHUS KJIETOUHO-aBTOMATHBIX MOJEIIEH;

— U3YYEHUE Peaju3alii KIETOYHO-aBTOMATHBIX MOJENEH B BHUJI€ KOMIBIOTEPHBIX
MOJIeJIEl C UCTIOJIb30BAHUEM COBPEMEHHBIX SI3bIKOB TPOTrPaMMUPOBAHUS;

— U3ydeHHe paboThl C KIETOYHO-aBTOMATHBIMH MOJENISAMU C MCIIOIb30BaHHEM
cymectBymomero [10;

— U3ydyeHHe pa3pabOTKU KJIETOYHO-aBTOMATHBIX MOjeNiel B 3ajadax Lu(poBOro
MIPEACTABICHHUS] MUKPO- U HAHOCTPYKTYP ¥ IPOTHO3UPOBAHUS UX CBOMCTB.

Hucuunnuna «Modenuposanue MUKpo- u HAHOCMPYKMYP ¢ UCHOIb306AHUEM
KJ1emouHblX asmomamogy tpenogaercs Bo 2 cemectpe. KoHTposib ycreBaeMOCTH CTY/AEHTOB
BEJIETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBON CUCTEME.

PaGouass mporpaMma OUCHMIUIMHBI MOXET OBITh peajn3oBaHa C MPUMEHEHHEM
AIIEKTPOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUH M DIIEKTPOHHOIO OOYYEHHUS TOJHOCTBIO WIIU
YaCTHYHO.

2. TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

I/I3y‘{CHI/IC AUCHUIIJIMHBI HAIIPAaBJICHO Ha HpHOGpCTeHI/Ie (01 (5718%:0) 11150, € KOMIIeTEHIINI H
UHIAMKATOPOB MX JOCTUKEHUS

WN3ydyenne  pucnuruiuael  «Moodenuposanue  MUKpo- U HAHOCMPYKmMYp  C
UCROIb308ANHUEM KIEMOYHBIX AGNOMAMO6» HA TIPUOOPETEHHE CIEAYIOMINUX KOMIIeTeHU U U
HHAUKATOPOB UX JOCTHKEHHSI:



YHI/IBepcaJIBHbIe KOMIIETCHIUU U UHIAUKATOPbI UX TOCTHKCHUSA:

MOJX0/1a, BhIpaOaTHIBATh
CTpaTEeruio AeUCTBUI

HaunmenoBanue
Kon u HaumeHnoBanue Ko n HauMeHOBaHME HHIMKATOPA
KaTeropuu (rpymibl)
VK noctmxenus YK
YK
VYK-1.1 3HaeT MeToAbl OCYILIECTBICHHUS
YK-1 CrniocobOeH | moucka BapHaHTOB peleHus
OCYILECTBIATD IIOCTABJIEHHOM MPOOJIEMHON CUTYyallMu Ha
KPUTHYECKHM aHaJIu3 | OCHOBE JIOCTYIIHBIX HMCTOYHHKOB
CucremHoe u o
mpOoOJIEeMHBIX — CUTyalui | nH(MOpMaLUK.
KPUTHYECKOE
Ha ocHoBe cuctemHoro | YK-1.2 VYmeer ompenenarp B paMkax
MBIILICHHUE

BBIOPAHHOTO AJITOPUTMA BOMPOCHI WM
MOJJIS)KAIUE

3aj1a4H,
paspaboTke.

najpHEenImen

HpO(l)ECCPlOHaJILHbIe KOMIIETCHIUM BbINTYCKHUKOB U HHAMKATOPBI UX TOCTHKECHUS |

OcHoBaHue
3anaua Ko i (HpO(i)eCCUI/IOHaHI)HI)I
OO0BeKT i Kon u "
npodeccuoHab HAaUMEHOBAaHHE
Lol 0011aCTh HAaMMCHOBAaHU HHKaTOpa CTaHJapT, aHAIU3
JIESITEIbHOCTH SHATHA e K noctrxkenns [IK OnLITa)
O00011IeHHEIC
TPYJIOBbIC ()YHKIIUH
Tun 3aaa4 npogeccoHAILHOM 1eATEJIbHOCTH: HAYYHO-HUCCJIe10BATEbCKH
BrimonaeHne - Xumuue | ITK-1. [IK-1.2 Ymeer | [IpodeccrnonanbHbii
(dynnameHTanp | ckoe, xumuko- | Criocodoen MPUMEHSATD CTaHJapT 40.011
HBIX U | TexHONoruueck | popmynupoBa | MoTydeHHbBIE «Cneunanuct 1o
MPUKIIATHBIX oe Th Hay4HO- | 3HAHUS JUISL | HAYYHO-
pabot IIPOM3BOJICTBO. | MCCIIENOBATEN | CUCTEMHOIO U | HCCIEA0BATEIbCKIM
ITOMCKOBOTO, — CKBO3H | BCKHE 3aJadd | KOMIUIEKCHOTO i OIIBITHO-
TEOPETHYECKOT | ple BUIBI | B o0jacTu | MpoOBEACHUS KOHCTPYKTOPCKUM
0 u HpO(i)eCCI/IOHaJ'I HAHOMHIKCHCD | HAYUYHBIX pa3pa60TKaM»,
AKCIIEPUMEHTAN | LHOl WU W pelaTh | UCCIEIOBAaHUN B | YTBEPKICHHBIN
BHOTO NesITeIbHOCTH | MX o0OJjacTu MPUKA30M
Xapaxkrepa c|B npodeccuoHansHo | MUHHCTEpPCTBA
CJIbIO IIPOMBIIIIJIEHHO u ACATCIIBHOCTHU Tpyda u COHH&HBHOﬁ
OIpeneIIeHUs ctu (B cdepe 3amuThel Poccuiickoi
TEXHUYECKUX OpraHM3aluyu u denepanuu oT
XapaKTePUCTHK | mpoBeeHHUs 04.03.2014 Ne 121 1,
HOBOU TEXHWKH, | Hay4HO- O06o0menHas
a TaKXC | pyccuenoBaTeiab TpyaoBas (I)YHKI_II/ISI
KOMILJIEKCA CKHMX " C. [IpoBenenue
pabot 110 | OMBITHO- HAy4YHO-
pa3pa60T1<e KOHCTPYKTOPCK HUCCIICO0OBATCIIBCKUX
TEXHOJIOTUYECK | ux paboT B u OIIBITHO-
o obnactu KOHCTPYKTOPCKHUX
AOKYMCHTallUU XUMHUUYECKOTO U pa3pa60TOK.
XUMUKO- C /01.6.
OcyuiecTBiieHHE
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OcHoBanue

npodeccuoHaNbHBI
3anaqa Kon u (npocp .
OO0BexT unm Kon u i
npodeccuonanb HAaUMEHOBaHUE
. o0nacTb HAaUMEHOBAaHU CTaHJapT, aHAIN3
HOM WHMKATOpa
3HaHUS e [IK OTIBITA)
NEITEILHOCTHU noctmxenus [TK
O06001IeHHBIE
TpyZOBbIE PYHKIUU
TEXHOJIOTHYECK HAy4YHOTO
oro PYKOBOJICTBA
IIPOU3BO/ICTBA). MIPOBEJICHUEM
UCCIENOBAHUM IO
OTJIETIbHBIM 33Jja4aM
(YpoBeHb
KBau(puKanuy — 6)
BrimonaeHne — Xumnue | [TK-3. IIK-3.1 3naer | [IpodeccnonanbHpIi
Gynnamentanb | cxoe, xummko- | Crocoben OCHOBHBIE METOJBI | CTAHIAPT 40.011
HBIX U | rexponormyeck | UCIOIB30BaTh | 00pabOTKHU AaHHBIX | «Crenuanuct 1o
TIPHUKJTATHBIX oe WH()OPMALIMOH | JUISI aHanM3a | HayJyHO-
pabot npowssoxcTo. | HPIE pe3yJIbTaToB UCCJIEIOBATENLCKUM
MIOUCKOBOTO, TEXHOJIOTHH, UCCIICJIOBAHUIA TIPH | U OTIBITHO-
TEOPETUYECKOl | — CKBO3H | METOMBI HOJTy4YeHUHU KOHCTPYKTOPCKHUM
0 U | pre BUJBI | MATEMATHYECK | (DYHKIMOHAIBHBIX | pa3paboTKam»,
OKCIEPUMEHTAN | phobeccuonan | OTO u YTBEPKACHHBIN
BHOTO BHO MOJICTTUPOBaH | KOMITO3UIIMOHHBIX | IPUKA30M
xapakrepa c us U | HAaHOMAaTepHaJloB MunucrepcTBa
JEeSITEIbHOCTH .
EIBI0 5 00paboTKH [1K-3.2 VYMeer | Tpyzna U COIUATBLHON
ornpezeneHus TAHHBIX TS UCIIOJIb30BaTh 3auThl Poccuiickoit
MIPOMBIIIIIEHHO
TEXHHYECKUX uccienoBanus | nHGopmanmonusie | Oenepanyn oT
XapaKTEPUCTUK cru (B chepe , texHojjornn g | 04.03.2014 Ne 121 g,
HOBO# TexHuky, | OPTAHM3AUMN U | nnorgosuposa | uccnenoBanus U | OGoOIIeHHast
a Taxke | MPOBCACHUA HUS, PacyeToB | IPOTHO3UPOBAHUS | TPYAOBas (QYHKIIHS
KOMILJIEKCa HAy4YHO- CTPYKTYPHI, CTPYKTYpBI u|C. [TpoBenenune
pabot 0 | KCCNIEIOBATENb | CBOMCTB U | CBOMCTB B 00JIacTH | HAYYHO-
pa3paboTke CKHUX U | IPOLIECCOB MaTepuasoB MCCIIETIOBATEIHCKIX
TEXHOJIOTHYECK | OIIBITHO- MOJTy4eHUs HAaHOUHXXEHEPUHU u OTIBITHO-
oM konctpykropek | QyHKumonans | [IK-3.3  Bumaneer | KOHCTPYKTOPCKHX
JIOKYMEHTAIMA | v pagor g | HBIX U | HaBBIKaMU pa3paboTok.
06 IaCTH KOMITO3UIIMOH | MatemaTnueckoro | C /01.6.
HBIX MOJICTTHPOBAHUS Ocy1iecTBieHne
XUMHUYECKOTO H
HaHOMAaTepHuan | JJs pacuera | HAyYHOTO
XUMHKO-
OB OCHOBHBIX PYKOBOJICTBa
TEXHOJIOTHIECK
CXHONOTIHeC rapamMeTpoB U | IPOBEJICHUEM
oro MacIITaOUpOBaHUsl | UCCIEAOBAHUNA  TIO
IPOU3BOJICTBA). MIPOIIECCOB OTHENBHBIM 33/1a9aM
MOJTy4eHUs (YypoBeHb
GYHKIIMOHATBHBIX | KBaH(UKaImy — 6)
u - [Ipodeccrnon
KOMITO3ULIMOHHBIX | albHBIA  CTaHIapT
HaHOOOBEeKTOB U | 40.004
HAHOCTPYKTYPHUPOB | «CrieruaiucT B
aHHBIX MaTEPUAIIOB | 00IaCTH




3anaqa
npogeccuoHalb
HOM
JESITeIbHOCTH

OOBexT uin
o0Jracte
3HAHUS

Kon u
HanMEHOBaHH
e IIK

Kon n
HalMEHOBaHHE
WHJIMKaTopa
noctmxenus [TK

OcHoBaHue
(mpodeccronanbHbI
i
CTaHJapT, aHAIN3
OTIBITA)
O06001IeHHBIE
TpyZOBbIE PYHKIUU

Y U30EIIUU U3 HUX

TEXHOJIOTHYECKOT0
obecrieueHust
IIOJTHOT'O UKIIa
MIPOU3BO/ICTBA
00BEMHBIX
HAHOMETAJJIOB,
CIIJIaBOB,
KOMIIO3UTOB Ha HX
OCHOBE M W3NEIUUA
us3 HHX»,
YTBEPKICHHBIN
MIPUKAa30M
MunucTepcTBa
TpyZla ¥ COLUAIbHON
3auTel Poccuiickon
denepauuu oT
03.02.2014 Ne 72n.
O06o00eHHas
TpyaoBast pyHKIHS
C. IIpoueccsl
JKU3HEHHOI'O  IIMKJIa
MPOIYKIIUH.

C /03.7.
IIpoexTtupoBanue u
pa3paboTka
TEXHOJIOTHYECKOTO
mpoiiecca
MIPOU3BOJICTBA
MIPOIYKIIUH
(YpoBeHb

KB UKaImy — 7)

- [Ipodeccuon
albHBI  CTaHAapT
40.020
«Cnenuanuct B
obnactu
TEXHOJIOTHYECKOTO
obecrieueHus
IIOJIHOTO HHKJIa
MIPOM3BOJICTBA
00BEMHBIX
HAaHOKEPAMUK,
COE€IUHEHMH,
KOMIIO3UTOB Ha MX
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3anaqa
npogeccuoHalb
HOM
JESITeIbHOCTH

OOBexT uin
o0Jracte
3HAHUS

Kon u
HanMEHOBaHH
e IIK

Kon n
HalMEHOBaHHE
WHJIMKaTopa
noctmxenus [TK

OcHoBaHue
(mpodeccronanbHbI
i
CTaHJapT, aHAIN3
OTIBITA)
O06001IeHHBIE
TpyZOBbIE PYHKIUU

OCHOBE M W3NEIUU
u3 HUX,
YTBEPKICHHBII
MIPUKA30M
MunucrtepcTBa
TpyZa U COLUAIbHON
3aiuTel Poccuiickon
denepauuu oT
04.03.2014 Ne 121H.
O060061eHHas
TpyaoBast pyHKIHS
C. [Tpoueccsl
JKU3HEHHOTO  IIMKJIa
MIPOIYKIIUH.

C/03.7.
Ob6ecneuenue
TEXHOJIOTUYECKHIX
omnepauuii mpouecca
MIPOU3BOJICTBA
HAHOMPOAYKIIUU U
o0cyXKUBaHUS
TEXHOJIOTHYECKOTO
o0opynoBaHus
(YpoBeHb
KBaTH(DUKAIMN — 7)

- [Tpodeccron
anbHBIA  CTaHAApT
40.104
«Cneuuanuct o
HU3MEPEHUIO
napameTpoB u
Mo pUKAITIT
CBOWCTB
HAaHOMATEPHAJIOB U
HaHOCTPYKTYpP»,
YTBEPKICHHBIN
MPUKA30M
MunucrtepcTBa
TpyZla U COLUAIbHOMN
3almTel Poccuiickon

denepauuu oT
14.12.2018 Ne 807H.
O06006111eHHAs

TpyaoBasi (QyHKIHS.
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3anaqa
npogeccuoHalb
HOM
JESITeIbHOCTH

OOBexT uin
o0Jracte
3HAHUS

Konn
HauMEHOBaHU
e [IK

Konu
HalMEHOBaHHE
WHJIMKaTopa
noctmxenus [TK

OcHoBaHue
(mpodeccronanbHbI
i
CTaHJapT, aHAIN3
OTIBITA)
O06001IeHHBIE

TpyZOBbIE PYHKIUU

C.
CoBepIeHCTBOBaHU
e MIPOLIECCOB
U3MEPECHUIN
apaMeTpoB u
MO (UKAITIH
CBOMCTB
HAaHOMATEpPHAJIOB U

HAHOCTPYKTYD.
C/0.6.

MoaepHuzanus
CYLIECTBYIOIIMX U
BHEJIDEHUE HOBBIX
METO/I0B u
obopynoBaHus s
U3MEPEHUI
apamMeTpoB
HAaHOMAaTEpUAIOB H
HaHOCTPYKTYD
(YpoBeHb
KBaTu(pUKanuy — 6)
- ITpod
€CCUOHAJIBHBIN
CTaHJapT 40.159
«Cneuunanuct o
aJIUTUBHBIM
TEXHOJIOTHSIM»,
YTBEPKICHHBIN
MPUKA30M
MuHucrepcTBa
TpyAa U COUUATBHOMN
3ammThl Poccuiickon

denepanun oT
05.10.2020 Ne 697H.
O06o00meHHas

TpyaoBast pyHKIHS
C. [IlpousBoacTso
CJIOKHBIX ~ M3JEIUH
METOAaMH
aJIUTUBHBIX
TEXHOJIOTHIA.

C /01.6.
IIpoexTupoBanue
MOJECIIA  CIIOKHOTO
U3J1enus,




OcHoBaHue
Ko i (mpodeccronanbHbI

3agaua
OOBexT uin Koo u 7t
npodeccuoHab HAVMEHOBAHUE
N o0Jracte HAaNMEHOBAHU CTaHJIapT, aHAIH3
HOU WHMKATOpa
OTIBITA)

eSITEIILHOCTHU 3HAHUA e IIK octkenus I1K
A A O06001IeHHBIE
TpyZOBbIE PYHKIUU

H3rOTaBIIMBAEMOTO
METOJaMH
AJTMTUBHBIX
TEXHOJIOTHH

B PE3YIbTAaTC U3YUCHUA JUCHUIIJIMHBI CTYACHT MaruCTpaTypsbl JOJIKCH:

3nameo:

— OCHOBBI MOJICJIMPOBAHUS C TTIOMOIIBIO KJIETOUYHBIX aBTOMATOB;

— CYIICCTBYIONUE KJICTOYHO-aBTOMATHBIC MOJCIH JUISI MOJCIIMPOBAHHS MHKPO- H
HaHOCTPYKTYP (QYHKIIMOHATBHBIX MaTEPHUAIOB U UX CBOMCTB;

— CYIICCTBYIOIME TPOTPAMMHBIC PEIICHHS I MOJACIUPOBAHUS C HCIIOIH30BAaHHUEM
KJIETOYHO-aBTOMATHOTI'O MOJXO0/1a.

Ymemo:

— pa3pabarbiBaTh KjeTouHO-aBToMaTHbie 2D m 3D Mopenu MUKpO- M HaHOCTPYKTYP
(YHKIIMOHATBLHBIX MAaTCPUAIIOB;

— pa3pabaTbIiBaTh KJIETOYHO-aBTOMATHBIE MOJICJHM CBOMCTB MHUKpPO- M HAHOCTPYKTYP
(YHKIIMOHATBHBIX MAaTCPUAIIOB;

— peaM30BbIBaTh KJIETOYHO-aBTOMATHBIC MOJICHM B BHJE NMPOrPaMMHBIX MOAYJICH Ha
SI3BIKAX TIPOTPAaMMHUPOBAHUS BEICOKOTO YPOBHSL.

Bnaoemn:

— HaBBIKAMH WCIIOJIH30BaHMS TOTOBBIX MAaKeTOB mporpammbl GenStruct mis reHeparuu
U(GPOBBIX KOMUNW MHUKPO- W HAHOCTPYKTYpP M pacueTra UX CBOWCTB MO CreHEPUPOBAHHOMN

CTPYKTYpe.

3. OBBEM JIUCHUILJIMHBI U BUIbl YYEBHOM PABOTHI

O0BbeM THCHHUTITHHBI
Bup yueoHoii padoThl Axan. | Acip.
3E
q. q.

OO0mas TPy10eMKOCTh THCIIHILTHHBI 5 180 135
KonrakTHasi padoTa — ayIMTOPHBIE 3AHATHS: 1,42 51 38,25
Jlexun 0,47 17 12,75
JIaGoparopusbie pabotsl (JIP) 0,95 34 25,5
CamocrosiTejibHasi pa6oTa 3,58 129 96,75
CaMOCTOSTEIbHOE U3YUCHHE PA3JICTIOB JIUCITUTLIHMHBI 3,58 129 96,75
Bua uTOroBOro KOHTpoJIs: 3adeT ¢ OEHKOH

4. COAEP) KAHUE JUCHUIIJINHbI

Begeoenue.
[IpenmMer u MeTonbl W3y4aemol nucuuruiMHbl. llenn w 3amaum kypca. OmnucanHue
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OCHOBHBIX pa3zenoB Kypca. CTpykTypa Kypca W MpaBuia pEHTUHTOBOM cUCTeMbl. BBeneHue B
npeaMeTHyto 061actb. OCHOBHBIE MOHATHSI, ONIPEICIICHUS, TEPMUHOJIOTHSL.

Pazoen 1. Ocnosbr MmoOenuposanus ¢ UCNOIb30BAHUEM KIEMOUYHO-ABMOMAMHO20
nooxooa.

1.1. KnerouyHo-aBromatHoe MojenupoBanue. HMcropus Bo3HuKHOBeHUs. Obnactu
IPUMEHEHHs KIJIETOYHO-aBTOMAaTHOIO MozenupoBaHusd. [loHsATHE KJIETOYHOrO aBTOMATA.
Knaccudukanus Ki1eTOYHbIX aBTOMAaToB. MaTemaTuyeckoe OINHCaHuEe KJIETOYHOI0-aBTOMATa.
Andasut cocrossHuii. CHHXPOHHBIE U ACHHXPOHHBIE KJICTOYHBIE aBTOMAThl. OCHOBHBIE THIIBI
OKPECTHOCTEH KJIeTOuHOro aBToMaTa: Mypa, ¢hon Helimana, Mapromnyca.

1.2. H3ydeHue KIACCHUYECKUX KJIETOYHBIX aBTOMATOB. DIEMEHTApHBIC (OJHOMEPHBIC)
kietounble aBTomathl. [IpaBuno 30. JIByxMepHbIe U TpEXMEpHbIEC KJIECTOYHBbIE aBTOMAaThl. Mrpa
«Kuzup» u ee momudukanuu. HampaBieHuss pa3BUTHS KIETOYHO-aBTOMATHOTO IIOAXOJA.
OO0benuHeHNE KIETOYHBIX aBTOMATOB C IPYTUMHU MOJIEISIMHU.

Pasoen 2. Memoowi moldenupoganusi MuKpo- U HAHOCMPYKMYD  (DYHKYUOHATbHBIX
Mamepuanos ¢ UCNONb308AHUEM KIEeMOYHO-A8MOMAMHO20 N00X00d.

2.1 Marematuyeckoe MOJCIHPOBAHNE CTPYKTYp MarepuaioB. MHOroypoBHeBas
CTPYKTypa HW3Y4YE€HHUS HOBBIX MarepuanoB. KBaHTOBas XMMHS W MOJIEKYJSpHAs JIWHAMUKA.
Meron Monre-Kapio. TenaeHunn pa3BUTHS HAaHOMOIEIUPOBAHMS.

2.2 llpencraBieHue CTpyKTyp (YHKIMOHATBHBIX MaTepUajoB B AMCKPETHOI ¢opme.
OcHoOBHbIE TONYUIEHUS K KJIETOYHO-aBTOMATHBIM MOJIEISIM MUKpPO- U HAaHOCTPYKTYp. M3yuenue
OCHOBHBIX METOJIOB MOJIEIMPOBAHUSI MUKPO- U HAHOCTPYKTYpP (DYHKIIMOHAIBHBIX MaTepUAIOB C
UCIIOJIb30BAaHUEM JIBYXMEPHBIX M TPEXMEPHBIX KJIETOYHO-aBTOMATHBIX Mozened. M3yuenue
AITOPUTMOB  CIa00TIEePEKPHIBAIOIINXCA Ccep, MEePEeKPHIBAIOIIUXCS MOp, MOJAENb CIy4YailHBIX
CTPYKTYp, anroputMoB «4actuia-kinactep» (DLA, RLA, BPCA, MultiDLA, Random Walker u
ux Moaudukanuu), aaroputmoB «kiacrep-kiaactep» (DLCA, RLCA, BCCA u wux
Moaudukanyu). 3HAKOMCTBO M padora ¢ mporpamMmHbIM mmaketrom GenStruct. Ces3e peasbHBIX
(bu3MYECKUX MapaMeTPOB C MapaMeTpaMu MOJIEIIEH.

2.3 OCHOBBI aHATUTHYECKUX HCCIEIOBAHUHA CTPYKTYPHBIX CBOWCTB HAHOMOPHCTBIX
MaTepuaioB — 00paboTka pe3ylbTaToB a30THOM mopomerpun Metonamu BET u BJH, ananus
MOJIYYCHHBIX JaHHBIX. M3ydeHue CTPYKTYPHBIX CBOMCTB HU(PPOBBIX MHUKPO- M HAHOCTPYKTYP.
Meroabl pacyera ynenbHOM IJIOIMIAAM TOBEPXHOCTH M pacHpeleleHus Mop IO pa3Mepam
UQPPOBBIX CTPYKTYP € MOMOMIBIO TporpaMmHoro nakera GenStruct. CpaBHeHHe pacyeTHBIX U
AKCIIEPUMEHTANIbHBIX JAHHBIX YAEIbHOM IUIONIAJAM TMOBEPXHOCTU M PACHPEAENICHHS IMOp IO
pasmepaMm. CBs3b BXOJHBIX IApaMETPOB MOJIENECH CTPYKTYp MaTepHalloB CO CBOWCTBaMHU
CT€HEPUPOBAHHBIX CTPYKTYP.

Pazoen 3. Memoowi moodenuposanus ceoucme @OYHKYUOHANIbHLIX HAHOMAMEPUANLO8 U
npoyecco8 ¢ UCNOIb308AHUEM KILEMOYHO-ABMOMAMHO20 NOOX00A.

3.1 OcobeHHOCTH MOIEIUPOBAHUS CBOWCTB (PYHKIIMOHAIBHBIX MaTepuanoB. [loHsTue
u(ppoBoro JABOWHMKA. PacueT MeXaHWYEeCKHX CBONCTB BBICOKOMOPHUCTBIX MAaTepuanoB C
MCIIOJIb30BAaHUEM MOJIENIM Ha OCHOBE BOJIHOBOTO airoputMa. Pacyer MexaHMUYeCKUX CBOMCTB
TBEPJBIX TEJ CIIOKHOTO cocTaBa. Pacuer anekTponpoBOAsIINX CBOMCTB MOPUCTBIX TE.

3.2 MopenupoBaHue MPOIECCOB C HCIOIB30BAaHUEM KIIETOYHO-aBTOMATHBIX MOJIEIICH.
OcHoBHBIE nomylieHus. MojenupoBaHue mporeccoB AUPPy3un, aacopOLuH, pacTBOPEHHUS,
KPUCTAIITM3AUHN, XUMUYECKUX PEAKIIH.

3.3 MonenupoBanue TUIPOAMHAMHUKH B HAHOMOPHUCTBHIX CTPYKTYpax C TOMOIIBIO
MeTO/1a peleTOoYHbIX ypaBHeHUH bonpimana (LBM). Otinune metona pemeTouHbIX ypaBHEHUN
BonpiiMana OT METOJIOB BBIYMCIUTENBHON THAPOIMHAMUKU, 00nacTu nmpuMeHeHHs. OCHOBHBIC
nonymenus LBM. Cssa3p mnapameTpoB MoJenM M pealbHbIX (PU3UYECKHX BEITUYHH.
O6venuHenue Mojenu Ha ocHoBe Merona LBM ¢ kineToyHo-aBTOMAaTHBIMEH  MOZAEISIMH.
MonenrpoBaHie MpPOLIECCOB PACTBOPEHHS, MaccolepeHoca M COpOUMU B HAHOMOPHCTOMN
CTPYKTYype C MOMOIIBI0 MporpaMMHOro nakera GenStruct.

Pazoen 4. Komnvromepnovie KiemouHo-asmomamusle MOOEU.
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4.1 Peanuzauus KIE€TOYHO-aBTOMATHBIX MOJENEH Ha f3bIKE MPOrPaMMHUPOBAHUS
BbICOKOTO ypoBHs C#. MHoroypoBHeBas apxuTekTypa mporpammbl. Co3gaHue HepapXuu
KJ1accoB. JIByXxMepHas U TpeXMepHas BU3yalH3alis 3BOJIOLUU KJIETOYHOIO aBTOMATA.

4.2 YckopeHnue pabOThl KIETOYHO-aBTOMATHBIX MOJENEH C  HCIOJIb30BAHHEM
napajuleJIbHBIX BBIYUCICHUN. Peanuzanus napasuieabHbBIX aNrOPUTMOB JJisi BBIYUCIICHHS Ha
neHTpanbHbeix mpomeccopax (CPU) Bcrpoennbimu cpenctBamu sizbika C#. IlapamiennsHbie
BBIYHCIICHHSI Ha BUACOKapTax, TexHojorus CUDA.

11



4.1. Pa3nespl AMCHUILIMHEI U BUABI 3aHATHI

Ne ni/n

Pa3nen nucuMnIMHbI

Bcero

Jleku

Jlao.
padoThI

Cam.
pabora

Beenenue. Ilpeamer u meroabl u3ydaemou aucuviviuHbl. Leau u 3agaum
Kypca. Onucanue OCHOBHBIX pa3esioB Kypca. CTpyKTypa Kypca U NnpaBujia
peiiTuHroBOi cucrembl. BBeneHue B mnpeaMeTHy 00jacTtb. (OCHOBHBIE
TOHSITHS, OTIpeleIeHUs], TePMUHOJIOTHS.

Pa3nen 1. OcHOBBI MO/I€JIMPOBAHMS € UCIOJIb30BAHMEM KJIETOYHO-
aBTOMAaTHOI0 MOJX0/1A

32

30

11

1 Knerouno-aBTomarHoe MozenupoBanue. Mcropust Bo3uukHoBeHus. O6actu
MIPUMEHEHHUS KIIETOYHO-aBTOMATHOI'O MojiennnpoBanus. [IoHsATHE KiI€TOYHOTrO
aBromara. Knaccudukanus KIeTOYHBIX aBTOMATOB. MaTeMaTHIeCKOe OIMCaHue
KJIETOYHOT0-aBTOMaTa. AjdaBuT coctossHui. CHHXpPOHHBIC U ACUHXPOHHBIE
KJIETOYHBbIE aBTOMAaThl. OCHOBHBIE TUIIBI OKPECTHOCTEH KJIETOYHOT'O aBTOMATA:
Mypa, ¢hon Helimana, Mapromnyca.

17

15

1.2

N3yuyeHune ki1acCHuYecKuX KJIETOYHBIX aBTOMATOB. DJIEMEHTapHbIE (OJHOMEPHBIE)
kjeTouHsle aBToMartsl. [IpaBuio 30. [[ByxMepHbIE U TPEXMEPHBIE KIIETOUHBIE
aBTomartbl. Urpa «Ku3up» u ee moaudukaunu. HanpapneHus pa3BUTHS KIETOYHO-
aBTOMAaTHOro noaxoja. O0beJMHEeHNE KIETOYHBIX aBTOMATOB C IPYTUMHU
MOJEIISIMHU.

16

15

Pa3nes 2. MeToabl Moie TMPOBAHUSI MUKPO- U HAHOCTPYKTYP
(PYHKIHOHAJIBHBIX MATEPHAJIOB € HCIOJIb30BAHNEM KJICTOYHO-AaBTOMATHOI 0
MOJAXO0/A.

51

11

35

2.1

MareMaTnyeckoe MOAEIUPOBAHUE CTPYKTYp MaTepuaioB. MHOroypoBHeBas
CTPYKTYpa U3y4€HHUS HOBBIX MaTrepuanoB. KBaHTOBas XuMUs 1 MOJIEKYJIAPHAs
JuHamuka. Merox Monte-Kapno. TenaeHmu pa3BUTHsI HAHOMOJIEIUPOBAHMSL.

12

10




2.2

[IpencraBiaenue CTpyKTyp GyHKIMOHATBHBIX MAaTEPHATIOB B JUCKPETHOMN (opme.
OcHOBHBIE TOMYIIEHUS K KJIETOYHO-aBTOMAaTHBIM MOJIEJISIM MUKPO- U
HAHOCTPYKTYp. M3yueHrne 0CHOBHBIX METOAOB MOJICTUPOBAHHS MUKPO-
HAHOCTPYKTYP (PYHKIIMOHAIBHBIX MAaTEPHUATIOB C UCIOJIB30BaHUEM JABYXMEPHBIX U
TPEXMEPHBIX KJIETOYHO-aBTOMATHBIX Mozesel. M3yuenne anroputMoB
ciabonepeKphIBAOIIUXCS cep, NePEeKPHIBAIOIINXCS MOP, MOJENb CIYYalHbIX
CTPYKTYp, anropuTMoB «dactunia-kiacrep» (DLA, RLA, BPCA, MultiDLA,
Random Walker n ux moaudukaium), anropuTMoB «kiactep-kiactep» (DLCA,
RLCA, BCCA u ux moaudukanum). 3HakoOMCTBO U paboTa C IporpaMMHbBIM
naketoM GenStruct. CBsi3b peanbHbIX (U3NYECKUX ITAPAMETPOB C MapaMeTpaMu
MOJECIICH.

11

10

2.3

OCHOBBI AHAIUTUYECKUX UCCIEAOBAaHUM CTPYKTYPHBIX CBOMCTB HAHOIIOPHUCTHIX
MaTepuaIoB — 00paboTKa pe3ysIbTaToB a30THOM nopoMeTpuu merogamu BET u
BJH, ananu3 nony4eHHBIX TaHHBIX. M3yueHUe CTPYKTYPHBIX CBOMCTB IIU(POBIX
MHUKpPO- U HAHOCTPYKTYp. MeTobl pacueTa yAeabHOM MI0MAA1 TIOBEPXHOCTU U
pacmpezeneHus mop Mo pazmepam UGPOBHIX CTPYKTYP C OMOIIIBIO
nporpammuoro nakera GenStruct. CpaBHeHHE paCYETHBIX U IKCIIEPUMEHTATBHBIX
JIAHHBIX YAEJIbHOM IJIOIIA 1 TOBEPXHOCTU U PACTIPEEICHHS TIOp MO pa3Mepam.
CBs13b BXOJIHBIX TapaMeTPOB MOJIEEH CTPYKTYp MaTepHalioB CO CBOMCTBAMHU
CT€HEpPUPOBAHHBIX CTPYKTYP.

17

15

Pa3nes 3. MeToabl Moge1MpOBaHUs CBOICTB QyHKIMOHATBbHBIX
HAHOMATEPHAJIOB H NPOLECCOB C MCMOJIb30BAHUEM KJICTOYHO-ABTOMATHOIO
noJAX0/1a

50

11

34

3.1

Oco0eHHOCTH MOJIETUPOBaHMsI CBOMCTB (DyHKIIMOHATILHBIX MaTepuaioB. [Tonarue
1u(poBoro ABOMHMKA. PacueT MexaHMUECKHUX CBOWCTB BHICOKOIIOPUCTBIX
MaTepHaJioB C UCIIOIb30BAHUEM MOJIEIN HAa OCHOBE BOJIHOBOI'O airoput™a. Pacuer
MEXaHUYECKHUX CBOMCTB TBEPABIX TEJN CI0KHOIrO cocTaBa. Pacuer
JIEKTPONPOBOASIIMX CBOMCTB ITOPUCTHIX TEIL

18

11

3.2

MozenupoBaHue IPOIECCOB € UCIOJIB30BAaHUEM KIETOYHO-aBTOMATHBIX MOJIEJIEH.
OcHoBHBbIE fonyIIeHus. MonenupoBanue nporueccoB aupdysuu, aacopoumu,
pacTBOPEHMsI, KPUCTAIN3ALIUU, XUMUYECKUX PEaKIuil.

19

11

13



3.3

MopenupoBanue rUAPOIMHAMUKHI B HAHOTIOPUCTHIX CTPYKTYpaxX C MOMOIIbIO
METO/1a peneTouHbIX ypaBHeHu bonsiivana (LBM). Otinnane metoaa
pELIETOYHBIX ypaBHEHUM bonbiMaHa OT METO0B BBIYUCIUTEILHON
TUAPOIUHAMUKH, 00acT npuMeHenusi. OcHoBHbIE AomymieHus LBM. CBsi3b
napaMeTpoOB MOJIETH U pealbHBIX (pr3ndeckux BennuuH. OObeAMHEHNE MOJICIH Ha
ocHOBe MeToJ1a LBM ¢ Kj1€eToO4HO-aBTOMATHBIMU MOJIeSIAMU. MoaennupoBaHue
MIPOIIECCOB PACTBOPEHUSI, MACCOTIEPEHOCA U COPOIMHN B HAHOIIOPUCTON CTPYKType
¢ IOMONIBI0 TporpaMMHoro nakera GenStruct.

19

12

Pa3znen 4. KOMHI)]OTepHI)Ie KJICTOYHO-aBTOMATHBIC MOJAC/IN

46

12

30

4.1

Peanuzanus K1eTOYHO-aBTOMATHBIX MOJIEEH Ha SI3bIKE IPOrPaMMUPOBAHUS
BBICOKOTO ypoBHs C#. MHOrOypoBHEBasi apXUTEeKTypa mporpammel. Co3gaHue
HepapXxuu KIaccoB. [IByXMepHasi U TpeXMepHas BU3yaan3alus dBOJIOLNUN
KJIETOYHOT'O aBTOMaTa.

26

15

4.2

YckopeHue paboThl KJIETOYHO-aBTOMATHBIX MOJIEJIEH ¢ MCIIOJIb30BaHUEM
napauleJIbHBIX BBIUMCICHUN. Peanu3alys napanienbHbIX arOpUTMOB s
BBIUHUCIICHUS Ha IIEHTpaibHbIX Iporeccopax (CPU) BcTpoeHHBIMU CpeaCcTBaMU
a3bika C#. [lapasuienbHble BBIUMCIEHUSI Ha BUJeokapTax, TexHonorus CUDA.

25

15

UTOoro

180

17

34

129

3a4eT ¢ OLEHKOM

UTOIro

180

14



4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI

BBenenne

[Ipenmer u wmeroawsl u3ydyaemMol aucuuruinHbl. Llenn u 3amaum kypca. OmnucaHue
OCHOBHBIX pa3zenioB kypca. CTpyKTypa Kypca U IpaBujia PeUTHHIOBOW cucTeMbl. BBenenue B
npeaAMETHYI0 001acTh. OCHOBHBIC IOHATHS, ONIPEICICHUS, TEPMUHOJIOTHS.

Pazgen 1. OcHOBBI MOJEJUPOBAHHMSI € HMCHOJIb30BAHHEM KJIETOYHO-AaBTOMATHOIO
NnoaXo/a.

1.1. Knerouno-aBromarHoe MojaenupoBanue. Vcropuss BozHukHOBeHUs. Oobiactu
NPUMEHEHUS KJIETOYHO-aBTOMAaTHOrO0 MozenupoBaHus. [loHSATHE KJIETOYHOro aBTOMATa.
Knaccudukanus KIETOYHBIX aBTOMATOB. MaTeMaTHYeCKOe ONMHCaHWE KJIETOYHOTO0-aBTOMATA.
AndaBut coctosiHui. CHHXpOHHBIE U ACHHXPOHHBIE KJIETOYHbIE aBTOMAThl. OCHOBHbBIE THUIIBI
OKPECTHOCTEH KJIETOUYHOTO aBToMaTa: Mypa, ¢hon Heiimana, Mapromyca.

bynesslie, nenounciennsie, npodHsie KA. Croxactuueckue u gerepMuHupoBaHHbIe KA.
JIByXMEpHBIE U TPEXMEPHBIE PEIIETKH, F€KCArOHAJIBHBIC PEIIETKH, TPEYTOJIbHBIE PEIIETKH.

1.2. H3ydeHue KJIaCCHUYECKUX KIJIETOUHBIX aBTOMATOB. DJIEMEHTAapHBIE (OJHOMEPHBIE)
kjeTouHsle aBTomathl. [IpaBmiio 30. J[ByxmepHble U TpeXMEpHbIE KJIETOYHbIE aBTOMarhl. Mrpa
«Kuznb» u ee moaudukauuu. HampaBieHus pa3BUTHUS KJIETOUYHO-aBTOMATHOTO IOAXOAA.
O6"I)GI[I/IH€HI/Ie KJIICTOYHBIX aBTOMATOB C APYIr'UMH MOACIIAMMU.

Atomatrel CtuBena Bonbdpama u [xona KonBes, mpencraBieHHe OJHOMEPHOTO
aBToOMara, CBA3b C pC€aJIbHbIMU 00BEKTAMU.

Pa3znesn 2. Metoabl MoJeTMPOBAHHS MHKPO- M HAHOCTPYKTYP (YHKIHOHAJIbHBIX
MAaTepPHAJIOB C HCIOJIb30BAHHEM KJIETOYHO-aBTOMAaTHOI0 NOAX0JA.

2.1 Marematndeckoe MOJCIHPOBAHNE CTPYKTYp MarepuaioB. MHOroypoBHeBas
CTPYKTypa HW3Y4€HHs HOBBIX MarepuanoB. KBaHTOBas XMMHsS M MOJIEKYJISIpHAas IWHAMUKA.
Meron Monre-Kapio. TenaeHnnn pa3BUTHS HAaHOMOIEIUPOBAHMS.

JlokanbHass KoH(Urypauus, JOKaJbHBII oONepaTrop, HCHOIb30BAHUE HECKOJIBKHUX
JIOKQJIbHBIX ONEPAaTOPOB, HAHO-, ME€30- U MAaKPOYPOBHHU CTPYKTYPbI, UX OCOOEHHOCTH U MOJIXOAbI
K MOJIETTUPOBAHUIO.

2.2 llpexncraBieHue CTPYKTYp (PYHKIIMOHAIBHBIX MaTE€pPHalOB B TUCKPETHOH (opme.
OcHOBHBIE TOMYIIEHUS K KJIETOYHO-aBTOMATHBIM MOJEISIM MHUKpPO- U HAaHOCTPYKTYp. M3yuenne
OCHOBHBIX METOJIOB MOJIEJIMPOBAHUS MUKPO- U HAHOCTPYKTYpP (PYHKLIMOHAJIBHBIX MaTepUaOB C
WCIIOJIb30BAHUEM JBYXMEPHBIX M TPEXMEPHBIX KJIETOYHO-aBTOMATHBIX Mozened. M3ydeHune
ITOPUTMOB  C1a0O0MNEePEKPHIBAIOIINXCA Cep, MEePEeKPHIBAIOLIUXCS MOpP, MOJAENb CIy4YailHbIX
CTPYKTYp, airOpUT™MOB «4actuia-kinactep» (DLA, RLA, BPCA, MultiDLA, Random Walker u
ux wMoaudukanum), amroputMoB «kiacrep-kiactepy (DLCA, RLCA, BCCA wu wux
Mo uduKanyK). 3HaKOMCTBO U paboTa ¢ mporpaMMHbIM makeroMm GenStruct. Cesi3p peanbHbIX
(bu3NYECKUX NMapaMeTPOB C MapaMeTpaMu MOJIENIEH.

Mogenu arperanuu, orpaHndeHHoi auddysueit, arperanuu, orpaHMYEHHON peakuueH,
0aJUINCTUYECKOW  arperalMM  «4acTULA-KJIACTep»,  KJIACTep-KIACTEpHOM  arperamuu,
OrpaHu4eHHOW Juddy3nel, KiIacTep-KIacTEpHOM arperanuu, OorpaHudeHHoil nudgysuei,
0aJUINCTHYECKON arperaluy «kjiaacrep-kiaacrepy». Moaenu BOJOKHUCTBIX CTPYKTYp HAa OCHOBE
KpuBbIX be3be. THUIbl rpaHUYHBIX YCIIOBHA.

2.3 OCHOBBI aHATUTHYECKUX HCCIEIOBAHUNA CTPYKTYPHBIX CBOWCTB HAHOIIOPHUCTHIX
MaTepHuajioB — 00paboTka pe3ynbTaToB a30THOM mopomerpun meronamu BET u BJH, anamus
MOJIyYEHHBIX JAaHHBIX. M3ydyeHue CTpyKTYypHBIX CBOMCTB LHU(POBBIX MHUKPO- U HAHOCTPYKTYP.
MeTtonpl pacdera yAENbHON IUIOIIAAM INOBEPXHOCTU M paclpelesieHus IMop M0 pa3MepaMm
UQPPOBBIX CTPYKTYP € MOMOIMIBIO MporpaMmHoro nakera GenStruct. CpaBHeHHe pacyeTHBIX U

15



SKCIIEPUMEHTANBHBIX JTaHHBIX YAENbHOM IUION[aJM TOBEPXHOCTH W paclpeleieHHsl IMop I0
pazmepam. CBs3b BXOJHBIX TMapaMETPOB MOJENEH CTPYKTYp MaTepuajoB €O CBOWCTBaMHU
CT€HEPUPOBAHHBIX CTPYKTYP.

Tumel  W30TEpM, ONpPENCICHUE ME30MOPUCTONM  CTPYKTYpBI, HAKOMHTEIbHBICE U
muddepeHIManbHble KPUBBIE pacHpelielieHusl Mop MO pa3Mepam, AUCKPETHU3alusl KPUBBIX,
OmpesicNiecHue OTKJIIOHCHHSI PACYCTHBIX KpPHUBBIX pacHpeleieHus IOop IO pa3MepaM OT
9KCIIEPUMEHTANBHBIX, BIMSHUE BXOJHBIX [MapaMeTpOB MOJeNei Ha KPUBBIC paclpeesieHus mop
0 pa3Mepam.

Pa3znen 3. Meroabl Mo IMPOBAHUS CBOMCTB (DYHKIMOHAJbHBIX HAHOMATEPHAJIOB U
MPOIECCOB € UCMOJIb30BAHNEM KJIE€TOYHO-aBTOMATHOIO MOAXO0/1a.

3.1 OcobeHHOCTH MOJEIHPOBAHUS CBOMCTB (PYHKIIMOHAIBHBIX MaTepuasos. [lonarue
u(ppoBOro JBOWHUKA. PacdeT MeXaHWYeCKHMX CBOMCTB BBICOKOIIOPUCTBIX MATEPUAIOB C
HCIIOJIb30BAaHUEM MOJIENIM Ha OCHOBE BOJIHOBOTO airoputMa. Pacyer MexaHMUYECKHUX CBOICTB
TBEPABIX TEJ CIOKHOTO coCTaBa. PacueT 31eKTporpoBOISIINX CBOMCTB MOPUCTHIX TEI.

Mopnenu pacuera npo4HocTH u Moayns FOHra, 3aBUCHMOCTD IPOYHOCTU OT MOPUCTOCTU
CTPYKTYpPBI, BOJTHOBOH aJITOPUTM, MOJIETh SJIEKTPOIIPOBOTHOCTH Ha OCHOBE TEOpUH TpadoB.

3.2 MopnenupoBaHue MPOLECCOB C HCIOIb30BAaHHEM KIETOYHO-aBTOMATHBIX MOJIEJCH.
OcHoBHBIE nomymieHus. MojenupoBaHue mnporeccoB Au(GQy3un, ancopOIuu, pacTBOPEHHS,
KPUCTAILTN3AIUN, XUMUUYECKUX PEAKIIHA.

Pa3paborka mpaBmI Tiepexoja KJIETOYHOTO aBTOMaTa Ha OCHOBE U depeHInaTbHBIX
ypaBHEHUH, MpaBWJIO MEpexojia Ha ocHoBe 3akoHa Duka, MpaBWiIa Iepexoia Ha OCHOBE
MaTEeMAaTHYECKUX MOJICTICH pacTBOPEHUsS, 0COOCHHOCTH MOJICTUPOBAHUS XUMHUYCCKHX PEAKIUH C
UCIIOJIb30BaHUEM KJIETOYHBIX aBTOMATOB.

3.3 MouenupoBanue THUIPOAWHAMHKH B HAHOMOPHUCTBIX CTPYKTYpax C TIOMOIIBIO
MeTO/Ia pelIeTOYHbIX ypaBHeHHI bonsiimana (LBM). Otinuune Metona pemeTouyHbIX ypaBHEHUN
BonbiiMana OT METOJOB BBIYMCIUTEIHLHOW THIPOJUHAMHUKH, 00JacTH NpuMeHEeHHs. OCHOBHBIE
nonymenus LBM. Csa3p mapameTpoB MoOJeNM U pealbHbIX (PU3UYECKHX BEITUYHH.
OO0benuHeHue wmonaenu Ha ocHoBe Meroga LBM ¢ kierodHo-aBTOMAaTHBIMU MOJEISIMH.
MonenupoBaHue MPOLIECCOB PACTBOPEHUS, MaccolepeHoca M COpOIMU B HAaHOMOPHCTON
CTPYKTYpE C IIOMOIIBIO porpamMmmHoro makera GenStruct.

VYpaBaenune bonbiMaHa B AMCKpETHOW Qopme, MOMYIICHHs NS €ro UCIOJIb30BaHUS B
TUIPOIMHAMUKE, COOJIOJICHHE 3aKOHA COXPAHCHHS MAacC, KMHEMAaTHYeCKas BSI3KOCTh, BHIOOD
pa3Mepa pemieTkd U I1ara Mo BpPEeMEHH, OCOOCHHOCTH MOJEIHPOBAHHS TUIPOJMHAMHUKU Ha
pelieTke Majaoro pa3mepa.

Pa3nen 4. KomnboTepHbIe KJI€TOYHO-aBTOMATHBIE MO ECJIN.

4.1 Peanmuzanus KIETOYHO-aBTOMATHBIX MOJENEH Ha S3bIKE MPOrPAMMHUPOBAHHS
BbIcOKOrOo ypoBHA C#. MHoroypoBHeBas apxuTekTypa mporpammbl. Co3gaHue HepapXuu
KJIaccoB. JIByXMepHas U TpeXMEpHAs BU3yaTH3aIis YBOTIONNH KJICTOYHOTO aBTOMATA.

[Mapamgurmpel  0OBEKTHO-OPHUEHTHUPOBAHHOTO MOJAXO0Ja B  apXUTEKType MPOrPaMM.
Peanmu3zanus 00beKTHO-OPHEHTHPOBAHHOTO MTOIX0/Ia B COBPEMEHHBIX BHICOKOYPOBHEBBIX SI3bIKAX
nporpaMMupoBaHus. Vcronb30BaHne ABYX- U TPEXMEPHBIX MAaCCHBOB ISl XpaHEHUSI U BHECEHUE
W3MEHEHUN B COCTOSIHMS KJIETOK aBToMara. Paznenenuwe mporpammbl Ha kiaccel. OOpaboTka
TpaHUYHBIX  yclIOBUH. ['paduueckne OHOTMOTEKH JUIS BHU3YaIbHOTO  MPEICTABICHHUS.
[TpencraBienne OyJIEBBIX, IICIIOYMCICHHBIX W JAPOOHBIX KJICTOYHBIX aBTOMAaroB. Co3maHue
WHTEPAKTUBHOTO TpaUuecKOro MmoJsi KJIE€TOYHOTO aBTOMAaTa.

4.2 YckopeHwe pabOThI KIECTOYHO-aBTOMATHBIX MOJENEH C  HCIIOJIb30BAHHEM
napajulebHBIX BBIYUCICHUN. Peanmuzanus mnapaieIbHBIX aNTOPUTMOB i BBIYKCICHHS Ha
neHTpanbHeIx nporeccopax (CPU) BcrpoeHHbIMEH cpencTtBamu si3bika C#. TlapamurenbHbie
BBIUKCJICHHSI Ha BUJeokapTax, TexHonorus CUDA.

KpymHO- W  MENKO3epHUCTBIH Mapajiieiu3M, OHONHOTEKH IS  MapalIeIbHBIX
BBIUMCJICHU, OCOOEHHOCTM HaINMCaHUs KOAa Ui TapaulelbHBIX aIrOPUTMOB, paboTa ¢
NaMsATBIO, OOpaIleHue K TaMITH U3 Pa3HBIX TOTOKOB, TOTOKOOE30ITaCHBIC KOJUICKIIH.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Pasnen | Pazmen | Pasmen | Paszmen
No B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT JTOJIKEH: 1 5 3 4
3HaTh: (nepeuensv u3 n.2)

1 |- oOcCHOBBI MOAETHPOBAHHUS C IIOMOIIBIO KJICTOYHBIX aBTOMATOB; + + +

o |~ CYWECTBYIOUIME KIECTOYHO-aBTOMATHBIC MOJICIH ISl MOJICTMPOBAHHS MUKPO- U HAHOCTPYKTYP + +
(YHKIIMOHAJIbHBIX MaTEpPUAJIOB U X CBOICTB;

3 |~ CYWeCTBYOUIME NPOrPaAMMHBIC PEIICHUS [Isi MOJEIMPOBAHHS C HCTIONL30BAHNEM KIICTOUHO- + +
ABTOMATHOTO MOJAXO0/A.

YMmern: (nepeuens usz n.2)

4 |- pa3pabatreiBaTh KJeTOoyHO-aBTOMaTHble 2D u 3D wMonmenum MHUKpPO- W HAHOCTPYKTYP + +
(O YHKITMOHAJILHBIX MaTePHAJIOB;

5 |~ pa3zpabarhiBaTh KJIETOYHO-aBTOMATHBIE MOJEIH CBOWCTB MHKPO- M HAHOCTPYKTYP + +
(YHKITMOHAJILHBIX MaTEPHAJIOB;

6 |~ DeaIM30BbIBATH KIETOYHO-ABTOMATHBIC MOJIENM B BUJE MPOTPAMMHBIX MOJYJIEH Ha sI3bIKax + +
[IPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS.

Baaners: (nepeuens usz n.2)

— HaBBIKAMH UCIOJB30BaHUS TOTOBBIX IMakeToB TporpamMmbel GenStruct mist reHepanuu

7 |1udpoBbIX KOMUHA MHUKPO- M HAHOCTPYKTYp M pacueTa HMX CBOWCTB MO CrEHEPUPOBAHHOU + +
CTPYKTYpe

B pe3ynbpTaTe 0CBOCHHS TUCIUIUIMHBI CTYJICHT JOJKEH TPUOOPECTH CIEIYIONTNE (KaKUe) KOMRemeHyuu U UHOUKAMOPbL UX O0CHIUNCEHUA:

(nepeuens u3 n.2)

Koa u HanMeHoBaHHe HHAUKATOPaA HOCTUKCHUSA

Koa u naumenoBanue YK
oJ €HO ey VK

YK-1 Cnocoben OCYIIECTBIIATh
KPUTHYECKUM aHaJIN3 POOJIEMHBIX
CUTyalluil Ha OCHOBE CUCTEMHOIO MOJAX0Ja,
BbIpPa0aTHIBATh CTPATETHIO AEUCTBUIA

VK-1.1 3HaeT MeTonbl OCYIIECTBIEHUS IOUCKA
BAapUaHTOB DELICHHUS MOCTaBICHHOW MNpPOOIEMHOM
CUTyalldd Ha OCHOBE JOCTYIHBIX HCTOYHUKOB
uHpOpMaLUH.
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YK-1.2 YMmeer onpenensaTh B paMKax BBIOPaHHOTO
QITOPUTMA BOMPOCHI WJIM 3a/a4M, MOJUIKAIUe
JanbHEHIeH pa3padoTke.

Koa n nanmenoBanue 11K

Kox u HanMeHOBaHMe MHANMKATOPA JOCTHKEHUSI
K

IIK-1. Criocoben

(hopMyIIMpOBaTh Hay4YHO-
HCCIIEIOBATENILCKHE 3aJadyd B 00JIacTH
HAaHOMH)KEHEPHH U PelIaTh UX

[TIK-1.2 YMeeT npuMEeHSTh MOJy4YCHHBIC 3HAHUS JIs
CUCTEMHOTO ¥  KOMIUIEKCHOTO  MPOBEJICHUS
HAyYHBIX UCCIIeTOBaHUM B obnactu
PO eCCHOHATBHON IeATETHHOCTH

[1K-3. CrocobeHn HCIOJIB30BaTh
WH()OPMAIIMOHHBIE TEXHOJIOTUH, METOJIbI
MaTeMaTHYECKOT0 MOJICJTUPOBAHUS u
00pabOTKH JaHHBIX JJIS

UCCIIEJOBAHMSI, IIPOrHO3MPOBaHUS,
pacueToB CTPYKTYphl, CBOWCTB U MPOLIECCOB
MIOJIy4EHUs (yHKIIMOHATIBHBIX "

KOMITO3MITMOHHBIX HAHOMATCPHAJIOB

IIK-3.1 3Haer OCHOBHBIE METOABI O0OPaOOTKH
JAHHBIX JUIS aHAJIW3a PE3yJIbTaTOB HMCCICIOBAaHUMN
NIPU TIOJTYYCHUU (PYHKIIUOHAIBHBIX U
KOMITO3UITMOHHBIX HAHOMATEPHAJIOB

[1K-3.2 VYwmeer wucnonb3oBath WHGOPMALUOHHBIE
TEXHOJIOTUHI TUTST WCCIIC/IOBAHHUS u
MPOTHO3UPOBAHUS CTPYKTYPBI U CBOMCTB B 00J1aCTH
MaTepHaoB

HAHOMHKEHEPUU

[IK-3.3 Baageer HaBbIKAMH MAaTEMAaTUYECKOTO
MOJIETTUPOBAHUS IUIA pacuera OCHOBHBIX
mapaMeTpoB M  MacHTaOWpPOBAaHHS  IPOIIECCOB

MOJIyYEHUS
(bYHKIIMOHATHHBIX " KOMITO3UITHOHHBIX
HaHOOOBEKTOB " HaHOCTPYKTYPHUPOBAHHBIX

MAaTEpHAJIOB M U3JIEJIUI U3 HUX
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA
[pakTHyeckue 3aHATUS 10 JUCHUILTHHE «MoaenpoBaHne MUKPO- M HAHOCTPYKTYP €
MCIOJIb30BAHNEM KJIETOYHBIX ABTOMATOB) HE IIPEAYCMOTPEHBI
6.2 JlaGopaTopHble 3aHATHS

Brimonnenue 1a00paTOpPHOTO MPaKTHKyMa CIIOCOOCTBYET 3aKpeIUICHHIO MaTepuala,
M3y4aeMoro B qucHumuinae «MoJeJMpoBaHHe MUKPO- U HAHOCTPYKTYP € HCHOJb30BaHHEM
KJIETOYHBIX ABTOMATOBY», a TAKXKE JIAeT:

- 3HaHHs 00 OCHOBHBIX IMOAX0/aX K pa3paboTKe KOMIIbIOTEPHBIX MOJIENIeH KJIETOYHBIX

aBTOMATOB,

- yMeHHS pa3pabaTbiBaTh COOCTBEHHBIE KOMIIBIOTEPHBIE MOJIENIN KJIETOYHBIX aBTOMAaTOB

- YMEHUS TOJIH30BATHCS MTAKETaMH MPUKIATHBIX IPOrpaMM JUisl pa3pabOoTKU MOZeTeiH

KJIETOYHBIX aBTOMATOB;

MakcumanbHOe KOJMYECTBO OalyIoB 3a BBINOJHEHHE JIAOOPATOPHOTO MpPaKTUKyMa
cocraBisier 40 OamioB (MakCMManbHO 1O 5 OaIOB 3a Kaxaym padory, Bcero 8 pador).
KonmuectBo paboT 1 6aiioB 3a Kaxaylo padoTy MOXKET OBITh M3MEHEHO B 3aBHCUMOCTH OT HX
TPYIOEMKOCTH.

[Tpumeps m1abopaTOpHBIX PadOT U pa3/eiibl, KOTOPbIE OHU OXBATHIBAIOT

Ne Ne paznena
/1 JMCHUTUTHHBI
1 2.2 YcTaHOBKa M HCHOJIB30BaHHE MPOrpPaMMHOrO MakeTa | 2
GenStruct.  3makomMcTBO ¢ uHTepdeilicoM  H
0COOCHHOCTSIMU PaOOTHI.

2 2.2 [IpoBenenue TECTOBBIX BBIUUCIIUTEIBHBIX | 3
HKCIIEPUMEHTOB C pa3IMYHBIMH KJIETOYHO-
ABTOMATHBIMH MOJICIISIMU

3 2.3 MopenupoBanue 1U(POBBIX CTPYKTYp c|6
UCIIONIb30BAHUEM  MOJICICH  «JacTUIa-KIacTep» H
«KJIacTep-KiacTep». AHalIM3 BBIXOJHBIX IapaMeTpoB,
CPaBHEHHE C IKCIIEPUMEHTAIBHBIMU CTPYKTypaMHU.

HaumenoBanue nabopatopHbix padboT Yacsl

4 3.2 MopenupoBanue mporeccoB auddys3uu, amcopOuuu, | 5
pacTBOpeHuUs, XUMHUYECKUX  peakLui. Pacuer
IMITUPUIECKUX apameTpoB, CpaBHEHHE c
HKCIEPUMEHTAIbHBIMU PE3YyJIbTaTaMH.

5 3.3 3HaKOMCTBO C MOZYJIEM JUIs pacyeTra THIPOAMHAMUKH | 3
nakera GenStruct. PacueTt ruapoinHaMUKi Ha THUIIOBBIX
TeOMETPHSIX.

6 3.3 Pacuer ruapoguHamMMKM B IUQPOBBIX MOPHUCTHIX | 3
CTPYKTYpax
7 4.1 Pa3pabotka monp3oBaTenbckoro uHTepdeiica. Beox u | 6
BBIBOJ] JAaHHBIX, BU3yalHu3alHs paOOThl KIETOYHOTO
aBTOMaTa.

8 4.2 Pazpabotka napauIeIbHbIX AJIITOPUTMOB c|6
UCTIONIB30BAHUEM  MEJIKO- M KPYITHO3EPHHUCTOTO
napajiesnu3Ma
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7. CAMOCTOSTEJIBHASA PABOTA

CamocTosiTenbHast paboTa MPOBOAUTCS C LIETIbI0 YIrayOneHus 3HAaHUM MO JUCHUILIMHE U
pelyCMaTPUBAET:

— O3HaKOMJICHHE U MPOpPabOTKy PEKOMEHIOBAHHON JUTEPATyphl, pabOTy € 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKIIOUYash TIEPEBOABI NYyOJMKAIIM W3 HAYYHBIX IKYpPHAJIOB,
uTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— yuacrue B cemuHapax PXTY um. M. MeHeneeBa 1o TeMaTuke TUCLUILIMHBI,

— TMOATOTOBKY K BBHIIOJHEHHIO KOHTPOJIBHBIX Pa0OT MO0 MaTepHally JEKIIMOHHOTO Kypca;

— TOJTOTOBKY K CJlaue 3a4eTa C OIICHKOH 10 KypCy.

[InanupoBaHue BpeMEHH Ha CaMOCTOSITENIbHYIO PadOTy, HEOOXOAMMOIO Ha H3Yy4eHHE
JTUCIUIUIMHBI, CTYACHTaM JIydIlleé BCEro OCYIIECTBISATh HA BECh NEPHOJ HU3YYCHHS,
npelycMaTpuBasi IpU 3TOM pErylspHOE IMOBTOPEHHE MPOMIeHHOro Marepuana. Marepuai,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHIX, HEOOXOAMMO PETYISIPHO [OMONHITh CBEICHUSMHU U3
JUTEPaTypHBIX HCTOYHHUKOB, IIPEJICTaBICHHBIX B paboyeil mnporpamme. Ilpu pabote ¢
YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCS COCTaBJIATh KPATKUH KOHCIEKT MaTepuana, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIHOrpadUueCKuX JaHHBIX HCTOYHHKA.

8. MIPUMEPBI OHEHOYHBIX CPEJICTB JJIs1 KOHTPOJISA
OCBOEHMSA JUCHHAIIJIMHBI

CoBOKyIHAsE OIICHKa IO JUCIUIUIMHE CKJIAJBIBACTCS W3 OICHOK 3a BBITIOJHECHUE
KOHTPOJIbHBIX paboT (MakcumanbpHas oneHka 20 OamioB), 7a0OpaTOpPHOro MPaKTUKyMa
(MakcumanbHast omeHka 40 0auIoB) M WTOrOBOrO KOHTPOJIS B ¢opMe 3adera ¢ OICHKOM
(MakcuManbHas oreHka 40 6asoB).

8.1. IlpumepHas TeMaTHKA pedepaTHBHO-AHATUTHYECKOH PadoThI.

PedepatuBHo-ananutuyeckas pabora no gucrumiivHe «MoaeanpoBaHue MHKPO- U
HAHOCTPYKTYP € MCNOJIb30BAHUEM KJIETOYHBIX ABTOMATOB) HE MPEyCMOTPEHA.

8.2. IlpuMepbl KOHTPOJILHBIX BOIMPOCOB /IS TEKYIIEr0 KOHTPOJISI 0CBOEHHSI THCIUIIIHHbI
JInsi TeKyIIero KOHTPOJS TMPEIyCMOTPEHO 2 KOHTPOJIbHBIE Pa0OThl. MakcHMaibHas
OLIeHKa 3a KOHTPOJIbHBIE paboThl 1 1 2 (2 cemecTp) coctariser 10 6aioB 3a KakIyo.

Paznen 1. Ilpumepnbl BonmpocoB K KOHTpPoabHOW padore Ne 1. KonrpoubHasi padora
COJIEP:KHUT 2 BONPOca, 1o S5 6aJJ10B 32 BONPOC.
Bonpoc 1.1.

1. Onpenenenue kineroyHoro aBromara. Kinaccugukanus KIeTOYHbIX aBTOMATOB.

2. Bunpl andaBUTOB KIETOYHOTO aBTOMAaTa U UX 0COOEHHOCTH

Bonpoc 1.2.
1. KnerouHsle aBTOMAThI, UCIOIb3yEMbIE TIPU MOJECITUPOBAHUHM MUKPO- U HAHOCTPYKTYP.
2. Mogens arperanuu, orpaHndeHHON muddy3ueii. OCHOBHBIE TOMTYIICHHS MOJIEIIH.

Pa3znen 2,3. IlpuMepnbl BONPOCOB K KOHTPOJbHOH padore Ne 2. KonrpoabHas padora
CO/IeP:KUT 2 BONpoca, 1o 5 6a/1710B 32 BOINPOC.
Bomnpoc 2.1.

1. OcHOBHBIE MAKETHI MPOTPaMM ISl pa3pabOTKH KJIETOYHO-aBTOMATHBIX MOJIENEH.

2. TumoBas cxema apXUTEKTYpbl KOMITBIOTEPHON MOJAEIH KJIIETOYHBIX aBTOMATOB.
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Bomnpoc 2.2.
1. CpaBHenue uuppoBOro MpeaCcTaBICHUs CTPYKTYPbl U HKCIIEPUMEHTAIBHOTO 00pasia.
OrneHka TOYHOCTU PabOTHl MOJIEIH.
2. BplUMCTUTENbHBIE SKCIEPUMEHTHl IO TOJIYYEHHIO IH(PPOBOrO MpEACTaBICHUS,
COOTBETCTBYIOIIETO HKCIIEPUMEHTAILHOMY 00pas3ily.

8.3. Bonipochl AJis ”TOTOBOT0 KOHTPOJIsI 0CBOECHUSI TUCUMIIIHHBI.

buner BKIIOYaET KOHTPOJBHBIC BOMPOCHI MO pasfaenam 1-2 paboyeidl mporpaMMmsl
JUCIUTIIMHBI U COAEPKUT 2 Bompoca. 1 Borpoc — 20 6ayutos, Bonpoc 2 — 20 6auios.

8.3.1. [IpuMepbI KOHTPOJIBbHBIX BONPOCOB /IJISi HUTOTOBOT0 KOHTPOJIsI 0CBOEHUS
AUCUHMILINHBI (2 ceMecTp — 3a4€T C OLEHKOI).

1. [Tonstue kieroynoro aromara (KA). Kimaccudukanus KiI1eTOYHbIX aBTOMATOB.

2. [TonsiTue andaBuTa KIETOYHOTO aBTOMAaTa U €ro Tubl. Tumsl pemerok. [IpaBuna
nepexosa.

3. Urpa «Kuznby, anementapusie KA, [TpaBuio 30.

4. bynessle, nenouncnenusie, ApodHsie KA. CunxponHsle u acuHxpoHHble KA.
Croxactuyeckue u netepMuHupoBannbie KA.

5. Oco0eHHOCTH MOJAENUPOBAHUS MHUKPO- M HAHOCTPYKTYp. OcHoBHble THIBI KA,
HCIOJIb3YEMBIE JJI1 MOJIETUPOBAHUS MUKPO- U HAHOCTPYKTYP.

6. Mopnenn  «uactuna-kiacrep». Monpenn  «kiactep-kiaactep».  OCHOBHBIE
JonyieHus. ['paHuIbl IPUMEHUMOCTH.

7. Mopnenu arperanuu, OrpaHu4eHHON auddy3ueit, arperanuu, OrpaHUYEHHOU
peakuuel, OaJIIMCTUUECKON arperaluy «4actula-kiactep». BXxoaHble nmapameTpsl, rpaHUYHbIE
YCIIOBUSL.

8. Monenu KiacTep-KJIacTepHOW arperamnuu, orpaHudeHHon nuddysuel, kiacrep-

KJIACTEPHOI arperaiuu, orpaHuueHHol auddysuel, OATUIMCTHUUECKONW arperanuu «KjiacTep-
KJacTep». BxoaHble mapamMeTpbl, FpaHUYHbIE YCIOBUS.

9. MoJieny BOJOKHHUCTBIX CTPYKTYP Ha OCHOBE KpUBBIX be3be. BxonHble mapameTpsl,
IrpaHUYHbIE YCIOBHUSL.

10.  IlpsMoyromnbHble M TrekcaroHanbHble THNBI pemerok KA. OcobGeHHoOcTH H
IpaHULbl TPUMEHUMOCTH.

11.  ApxwurekTypa KOMIIBIOTEPHOM MOJENM KIETOYHbIX aBTOMAaToB. OOBEKTHO-
OpPUEHTUPOBAHHBIN MOIXO/.

12. XpaHeHue noJjs KJIETOYHOTO aBToMarta. Peanmu3zanus npaBui nepexosa.

13.  Pazgenenme mporpaMmsbl Ha Kinacchl. OOpaboTKa TPaHHYHBIX YCIOBHH.

14.  Hcnonb3oBaHue IBYX- M TPEXMEPHBIX MAcCCHBOB JJIsi XPaHEHHUs U BHECEHHE
M3MEHEHUH B COCTOSIHUS KJIETOK aBTOMATa.

15.  Bxopasble mapaMmeTpbl KOMIIBIOTEPHOM MOJENIM KJIETOYHBIX aBTOMaToOB. Iloaxombl
K YCTaHOBKE [TapaMeTPOB KJIETOYHOI'O aBTOMATa U HaualbHOW KOH(QUTYPALIUU MTOJIS.

16. [Tonb3oBarennsckuit uHTEpdeiic. Paznenenne moruku u uHTepdeiica mporpaMMsl
KOMIIBIOTEPHON MOJIEH KJIIETOUHBIX aBTOMATOB.

17. BBox BXOOHBIX MapaMeTpoB dYepe3 UHTepdeiic B JIOTHMKY MPOrpaMMbl, BBIBOJ
JAHHBIX U3 JIOTUKH B uHTepdeiic. KonconbHbIi nHTEpPEiic.

18.  BBox BXOJHBIX MapaMeTpoB depe3 UHTepdeiic B JIOTHKY MPOrpaMMbl, BBIBOJ
JAHHBIX U3 JIOTUKH B uHTEpdeiic. ['paduyeckuii unrepdeiic.

19. BBox BXOJHBIX MapaMeTpoB depe3 UHTepdeiic B JIOTHKY MPOrpaMMbl, BBIBOJ

JAHHBIX U3 JIOTUKH B UHTepdeiic. UTeHue u 3anuch B Qaili.
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20.  Bwusyanmmzanus palGoThl KJIETOYHOro aBTomara. IlpeacraBneHue OyJeBbIX,
ICJIIOYUCIICHHBIX N I[pOGHBIX KJIECTOYHBIX aBTOMATOB.

q)OHI[ OLCHOYHLIX CPCACTB HNPUBCACH B BUAC OTACIBHOI'O AJOKYMCHTA, ABJIAKOLICTOCA
HEOTHEMJIIEMOH YacThI0 OCHOBHOM 06pa30BaT€J'IBHOfI MporpamMmal.

8.4. CTpyKTypa U npuMepbl OMJIETOB /sl 3a4eTa ¢ OleHKoii (2 ceMecTp).
3au€r c omeHkoW mo aucuuiuiiHe «MoaeaupoBaHHe MHKPO- W HAHOCTPYKTYp ¢
HCMOJIb30BAHMEM KJIETOYHBIX AaBTOMATOB)» TMPOBOJIUTCS BO 2 CEMECTPE W BKIIOYACT
KOHTPOJIbHBIE BOTMPOCHI 10 1-2 paznenam paboueil mporpamMMbl AUCHUIUIMHBL bunet as 3auéra

C OHCHKOﬁ COCTOMT U3 2-X BOITPOCOB, OTHOCAIINXCS K YKa3aHHBIM pa3aciiaM.

IIpumep Omsera nJist 3a4€Ta ¢ OLeHKOM

«Ymeeporcoaror Munucmepcmeo nayku u evicutezo oopazosanus P@®
3aB. kadenpoit XDOU Poccuiicknii XUMHKO-TEXHOJIOTHYECCKUH YHUBEPCUTET
(JomxHocTh, HaMMeHOBaHUE Kadenphl) HMEeHH r}:['I/I' MenjesieeBa
H.B. Menbuytuna Kadenpa xummnyeckoro u papManeBTHYECKOr0o
(ITonmucek) (A. O. Oamunus) MHKMHHPHHTA
« » 20 r. 28.04.02 HanouH:keHepust
Mpodpuib — « DyHKUMOHAJIbHBbIE H KOMIIO3MIIUOHHbIE
HAHOMATEPHaJIbl, U3/1eJIUsl U3 HUX»
Jucnumimnaa «MoaejMmpoBaHue MUKPO- U HAHOCTPYKTYP €
HCIO0JIb30BAHNEM KJIETOYHBIX ABTOMATOB
Buier Ne 1
1. [Tonstue kierounoro aBromata (KA). Knaccudukanus kK1eTOYHBIX aBTOMATOB.
2. XpaHeHue oS KJIETOYHOIro aBTomMara. Peann3anus nmpaBuil nepexona.

9. YHEBHO-METOJUMYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

9.1. PexoMeHayemasi JuTepaTypa
A. OcHoBHas1 1UTEpPaTypa
1. Menbmrytuna H.B., JIebenes U.B., E.B. I'yceBa E.B., Konnoouenko A.B. [{udpoBsie
JIBOMHUKHN HOBBIX MaTE€pPHAJIOB: KJIETOYHO-aBTOMATHOE MOJICTUPOBAHUE CTPYKTYPHI U CBOMCTB:
[yue6. mocobue] / Menbmryruna H.B., Jlebenes 1.B., E.B. I'yceBa E.B., Konnoouenko A.B.;
PXTY um. JI.. Menaeneea. M: U3a-Bo PXTY um. JI.U. Menneneera, 2020. — 103 c.
2. 'aptman T.H., ITankpymuna A.B., BacunseB A.C. Penienre BIYMCIUTENbHBIX 33734
Ha s3eike Python B xumum u xumudeckoi texHomoruu: [y4eb. mocobue] / T'aprman T.H.,
[Tankpymuna A.B., BacunbeB A.C.; PXTY um. J[.1. Menaeneea. M.: M3n-Bo PXTY um. J[.1.
Menneneena, 2020. 176 c.
b. lonosHuTe1bHAsA JIMTEPAaTypa
1. Mensmytuna H.B., MartacoB A.B. Jlebenes U.B. CoBpemenHbie nH(pOpMaAIIMOHHBIC
CHUCTEMBl XPAaHEHHUS JAaHHBIX, 00OpaOOTKH M aHAIW3a JAHHBIX JJS MPEANPHUATHH XUMHYECKOH U
cMeXHBIX oTpacieit. M.: PXTVY um. JI.1. Menneneera, 2022. 300 c.

9.2. PexoMeHyeMble HCTOYHMKH HAYYHO-TeXHUYeCKOii nHpopMannun
Hay4Ho-TexHU4eCKue KypHabl:
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— XKypnan «IIporpammusie mpoaykTel i cucteMbl». ISSN 0236-235X (Print). ISSN 2311-
2735 (Online).

— XKypnan «BectHuk MockoBckoro yHuBepcureta. Cepust 15: BpruuciaurenbHas
maTteMaTHka u kuoepuetuka». ISSN: 0137-0782.

— Kypnan «Bectuk HOxHO-Ypansckoro rocygapcTBeHHOro yHuBepcuteTta. Cepus:
Breruncnurenbaas MmatemaTrka U uHGopmarukay. ISSN: 2305-9052.

— Kypnan «BpruuciaurensHble METOABI M IPOrPaMMUPOBAHUE: HOBBIE BHIYMCIUTEIIbHbIC
texHojorum». ISSN: 1726-3522.

— Xypnan «Journal of Numerical Mathematics». ISSN: 1570-2820.

— XKypnan «Numerical Mathematics: Theory, Methods and Applications». ISSN: 1004-
8979.

Pecypcel nHpOpMannoHHO-TeIeKOMMYHUKAITMOHHOM ceTu IHTepHeT:

— http://intuit.ru

— http://wolframalfa.com

— http://mathnet.ru
http://arxiv.org u archive.org

9.3. CpeacrtBa obecnedyeHusi 0CBOECHHS THCIUTIIUHBI

Z[J'ISI pcaii3ainn pa60qel71 nporpamMmbl  JUCHUIUIMHBI IMOATOTOBJICHBI CJICAYIOIIUC
cpeacTBa o0ecIieueHuss OCBOCHHUS JUCHUITJINHBI:

— KOMIIBIOTCPHBLIC MPC3CHTAIUN HWHTCPAKTUBHBIX J'IeKI_[I/Iﬁ — 8, (0611_[66 qucio
cinaiios — 203);

— 0aHK TECTOBBIX 33/IaHUM JUIS TEKYIIEr0 KOHTPOJIS OCBOCHHSI TUCHUILINHBI (00111ee
4rciio Borpocos — 20);

— KOMHBI-OT@pHBIfI Kkiacc Ha 15 MMOoCaJO4YHbIX MECT C MMPEAYCTAaHOBJIICHHBIM 0a30BEIM
IMporpaMMHbBIM O6CCH€‘I€HI/IGM, B TOM YHUCJIC C BOBMOXXHOCTBHIO ITOAKJIIFOUYECHHUA K CCTU I/IHTepHeT.

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCIHIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannoHHyro HOJIEPIKKY U3yYEHUS JMCLUTUTMHBI OCYILECTBISET
Nnpopmannonno-oudanoreunsiii nentp (MBL)) PXTY wum. .M. MenaeneeBa, KOTOpbIi
oOecrieunBaeT O0O0ydJarOUIUXCAd OCHOBHOM yueOHOH, y4eOHO-MEeTOAMYEeCKOM U Hay4yHOH
JUTEPaTypoi, HEOOXOMUMON JJIsi OpraHu3aluyd 00pa30BaTEIFHOTO MpOoIecca MO JAUCIUILINHE.
O6umit 06sem MHOrooTpaciesoro pounna MBI na 01.01.2025 r. coctaBnser 1 563 142 5k3.

®onp UBIL| pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
AUTEepaTypoil B (hopMe MeyaTHbIX U 3JIEKTPOHHBIX M3JAHUH, a TaKKe BKIIOYaeT o(uLMaNbHbIE,
CIpaBOYHO-OMOIMOrpaduueckre, CrelUuaIu3upOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIE
nepuonuyeckue W MHPopMmauumoHHele  u3manud.  WBL[  oOecmeumBaer  jmoctym K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M MTOMCKOBBIM CHCTEMaM.

Kaxnplii oOyuatomuiicss obecriedeH cBOOOAHBIM JOCTYIIOM U3 1000 TOYKH, B KOTOPOI
uMeeTcs JoCTynm K cetu MHTepHeT W K 9JeKTpoHHO-OuOimoreunoit cucreme (DBC)
VYHuUBepcuTeTa, KOTOpas COJEPXKHUT pazIUuHble M3JaHUS 10 OCHOBHBIM M3y4aeMbIM
JUCIUIUIMHAM U c(OpMHpOBaHa MO COTJIACOBAHUIO C MpaBooOIafaTe s IMi y4eOHON U ydueOHO-
METOANYECKOH JINTepaTypBhl.

Jlngs  Oonee TMONHOTO M ONEPATUBHOIO  CHPaBOYHO-OMOIMOrpaduyueckoro
uHpopMannoHHoro obciyxusanusi B MBIl peannzoBaHa TeXHOIOTUS DJIEKTPOHHOM TOCTAaBKU
JIOKYMEHTOB.

[TonHbIit TepedeHb HIEKTPOHHBIX HH(POPMALMOHHBIX PECYpPCOB, HCIONb3YEMBIX B
nporecce 00y4eH s, IPEICTaBICH B OCHOBHOI 00pa30BaTeIbHON IpOrpaMMe.
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

B cootBercTBUM € y4yeOHBIM IJIaHOM 3aHATHS 1O aucuuiuinHe «MojgeaupoBaHue
MHKPO- U HAHOCTPYKTYP € MCHOJIb30BAHHEM KJIETOYHBLIX AaBTOMATOB)» MPOBOIATCS B hopMme
JIEKIUI ¥ TaOOPaTOPHBIX 3aHATHI, a TAKXKE CAMOCTOSATEIbHON pabOThl 00yYarOIMINXCS.

11.1. O6opynoBanue, Heo0OX0UMOe B 00pa30BaTEJIbHOM Ipolecce:

Ha xadenpe Xummyeckoro u (apManeBTHUECKOTO0 HHXUHUPUHTA HMeEeTcs y4yeOHas
ayJIUTOpUs Ul TIPOBEIEHUS JICKIMI BMECTUMOCTHIO He MeHee 30 4enoBeK, 00OpyJOBaHHAs
ANIEKTPOHHBIMH CpencTBaMu JIEMOHCTpAIUU (KOMITBIOTEP co cpeacTBaMu
3BYKOBOCIIPOHM3BEICHUS, IPOCKTOP, IKPaH) U y4eOHOU MeOeIbIo.

bubnmoreka, umeromas paboyre KOMIBIOTEPHBIE MECTa Ui CTYJCHTOB, OCHAIEHHBIE
KOMITBIOTEPAMH C JIOCTYIIOM K 0a3aM JIaHHBIX U BBIXOJI0M B MHTEpHET.

Kadenpa obnagaer mporpaMMHBIM o0ecTieueHuEeM, PUBEICHHBIM B pa3zaerne 11.5.

11.2. YuyeOHO-HArIsAHbIE TIOCOOHS

[To mucuunnune «MojaeanpoBaHue MHKPO- U HAHOCTPYKTYP € HCHOJIB30BAHHEM
KJIETOYHBIX aBTOMATOB)» DPCAM30BaHBI JICKIIMH IO YyYE€OHBIM paslieliaM B COOTBETCTBUHU C
nporpamMmoi  auciuIuinHbL.  [IpuBeneHbl mnpumepsl permeHuss pador. I[lo  aucnumiviHe
«MoaenupoBaHue MUKPO- U HAHOCTPYKTYP C MCHOJIb30BAHHEM KJIETOYHBLIX aBTOMATOB)
JOCTYIHBI yueOHbIEe MaTepuaibl. Peann30BaHbl JIEKIMH 110 Y4eOHBIM pa3jielaM B COOTBETCTBUHU C
IpOrpamMMoOi AUCITUIUIMHBI B BUJE TIPe3eHTalui. JJOCTYIMHBI KOMILIEKCHI Ta00paTOPHBIX PabOT U
TpeOOBaHMUA K OTYETAaM, BApUAHTHI 3aJaHUH, SJIEKTPOHHBIN pa3IaTOYHBIM MaTepuail K pas3zaeiiaM
JIEKIIMOHHOTO Kypca.

OpranuzoBaH JOCTYIl K CBOOOJHO pacmpoCTpaHsSeMbIM 00pa30BaTEbHBIM MOpTallaM U
caiiTam JUIsl HCIIOJTb30BaHMsI HH(DOPMAIIMOHHO-CITPABOYHBIX PECYpPCOB.

Maructpsl MOTYT KCIIOJIb30BaTh JIaHHBIE 3JIEKTPOHHBIE PECYPCHI AJII CAaMOCTOATEIbHOM
MOJTOTOBKH, & B TIOCICAYIONIEM — TPU BBINOJHCHUH HAYYHO-UCCIICOBATEIHCKONH pabOThI U
HAIMCAaHUs BBITYCKHOW KBaJM(DUKAIIMOHHOU PabOTHI.

11.3. KomnboTepsbl, HHPOPMALMOHHO-TEJEKOMMYHHKAIIMOHHbIE CETH, alllIapaTHO-
NporpamMMHbI€ H ayIMOBU3YyaJIbHbIE CPEACTBA:

Ha xadenpe Xumuueckoro u (hapManeBTHUECKOr0 WHXHUHUPHHTA UMEETCSl B IOCTAaTOYHOM
KOJIMYECTBE NEPCOHAJIbHbIE KOMITBIOTEPHI, YKOMIUIEKTOBaHHbIe npourpsiBatensimu CD u DVD,
USB-nopramu, npuHTepamMH, MHOTO(QYHKIHOHAJIBHBIMH YCTPOHCTBAMH U TNPOTrPaMMHBIMHU
CpEeICTBaMH; MYJbTUMEAUIIHOE NPOEKIHOHHOE 00OpyAoBaHUE; BeO-KaMepsl; LUdpoBoOi
¢doroanmapar; KONMMPOBaJbHbIE almapaThl; JOKaJdbHAasg CeThb C BbIXOJAOM B MHTepHeT;
OecIIpoBOIHAs TOYKA JOCTYIA B JIOKAJIbHYIO CETh U ceTh IHTEepHeT.

11.4. IleyaTHBIE U DJIEKTPOHHbIE 00pa3oBaTeIbHbIe H HH(POPMALHOHHbIE PeCyPChI:

Jna  peanu3anuu  TUCHUIUIMHBL «MoaeJiMpoBaHHe MHKPO- M HAHOCTPYKTYpP C
HCMOJIb30BAHHEM KJIETOYHBIX aBTOMATOB» Ha Kadeape XUMUYECKOTO U (apMarieBTUIECKOro
WH)XUHUPUHTA UCHONb3YIOTCS MHPOPMALMOHHO-METOIMYECKUE MaTepHuajbl: yuyeOHbIe TOCOOUs;
AIIEKTPOHHBIE YUeOHbIE TOCOOMS; SJICKTPOHHBIC TIPE3EHTAIIMN K pa3zeliaM JICKIIMOHHBIX KYPCOB;
yuyeOHO-MeToIuuecKue pa3paboTKu Kadeap B AIIEKTPOHHOM BHUE; BHICOYPOKH K pasenaMm
JVICTIATUTHH.

OOecnieueHHOCTh ~ COBPEMEHHBIMM ~ yYEOHBIMH  TOCOOMSIMHM,  BBITYIICHHBIMH
npenoaBaTeNsiMi - Kadenpsl  XUMHYECKOro W (apMaleBTHYECKOTO WH)XUHUPUHTA  JUIS
OakanaBpoB, JOBOJBHO BbICOKas. Ko BceM HaydyHbIM H3JAaHUSIM M YYEOHBIM IOCOOMSIM,
BoinyieHHbIM uepe3 PO PXTY wum. JI.U. MenneneeBa, umeercss noctyn uepe3 (HOHJbBI
uH(poOpMalMOHHO-OuOMHoTeuHoro  ¢ouga. Kpome  Toro, OOJBIIMHCTBO  JUCIUILIMH,
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MpernoiaBaeMbpIX Ha Kadeape, WMEIOT pa3BEepHYTYI0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO U
UH(OPMAIIMOHHO-METOJMYECKYIO TTOEPIKKY, K pecypcaM B ceTr IHTepHeT.

11.5. IlepeyeHb JIMLIEH3MOHHOIO POTPAMMHOI0 00ecIeYeHHusI:
IMosHbIi MepeYeHb JMUEH3HMOHHOI0 MPOrPaMMHOI0 oOecredeHusi NMpeacTaBJieH B
OCHOBHOI1 00pa3oBaTeJIbHOI IporpaMmMme.

HanmenoBanue Cpoxk okoHYaHUs
PexBu3uTel 10roBopa KomunuecTso o
Ne POrpaMMHOIO . JENCTBUSA
MTOCTaBKH JIMLEH3UI
MIPOJIYKTa JIMLEH3UU
. KonTpaxt Ne 62-
Microsoft 64A/2013,
1. Windows 8.1 . '
. Microsoft Open License, 24 Beccpouno
Professional
Get Genuine Howmep
nuren3un 62795478
KonTpakt Ne 62-
. . 642A/2013
2. Micosoft Office . ;
Standard 2013 MicrosoftOpenLicense 24 beccpouno
Howmep
ymuen3uu 47837477
Jorosop Ne 99-155DA- 24 mecsma
Kaspersky 223/2024 o1 25.11.2024 (mpomieHue
Endpoint MIOJIITHCKH C
3. Security mus ) IPaBoOM
OuzHeca — nepexoja Ha
CranpapTHbII OOHOBIIEHHYIO
Russian Edition BEPCHUIO
MIPOJTYKTA)

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHMUS TPOT'PAMMBI

HaumenoBanue @®opMbI U METOABI
OcHOBHBIC ITOKA3ATEJIH OLEHKH
pa3jae/ioB KOHTPOJISI M OLICHKHU
Pasznea 1. 3naem:
OcCHOBBI MO/ICTUPOBAHUS € — OCHOBEI MOJETUPOBAHUS c | Konutponbuas padora 1.

HCIO0JL30BAHUEM KJIETOYHO-
ABTOMATHOIO IOAX01A.

ITOMOIIBIO KJIICTOYHBIX aBTOMATOB.

3a4eT ¢ OLIEHKOH.

Pa3znen 2.

MeToabl MOAETMPOBAHUA
MHUKPO- U HAHOCTPYKTYP
(YHKIHOHAIBHBIX
MaTepHaJIoB ¢
HCI0JIb30BAHHEM KJIETOYHO-
aBTOMATHOI'O IOAX0/Aa.

3naem:

— CYUIECTBYIOIIINE KJIETOYHO-
aBTOMATHEIE MOJIEITN JUIST
MOJIETTUPOBAHUS MUKPO- i1
HAaHOCTPYKTYP (YHKITMOHATTBHBIX
MaTepUajoB U UX CBOWCTB.

— CYIIECTBYIOIINE MIPOrpaMMHEIE

peuieHuss i MOJEIUPOBAHUS €
HCIIOIL30BaHUEM KJIETOYHO-
aBTOMAaTHOI'O IT0JIX0/1a.

Ymeem:

KontponbHas pabora 2.
OneHka 3a
1a0opaTOpHBIHA
MPAKTUKYM (2 cemecTp).
3aueT ¢ OLICHKOM.
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— pa3pabaTbIBaTh KJIETOYHO-
asTomatHrle 2D wu 3D wMopenu
MHUKPO- u HAHOCTPYKTYD
(YHKIIMOHATIBHBIX MaTEPUAIIOB.
Braoeem:
— HaBbIKAaMH UCIIOJIb30BaHUS
FOTOBBIX  IMAKETOB  IPOIPaMMBI
GenStruct mis reHeparuu TUPPOBHIX
KOIIMM MHMKPO- M HAHOCTPYKTYp H
pacuera ux CBOICTB o
CICHEPUPOBAHHOM CTPYKTYpE.
Pasznea 3. Braoeem: OreHka 3a
Metoabl MoaeIMpOBaHUS — pa3pabaTbiBaTh KJICTOYHO- | 1a00OpaTOPHBIA
CBOICTB (PyHKIMOHAJIBHBIX aBTOMAaTHBIE MOJIETN CBOICTB | IPaKTHKYM (2 cemecTp)
HAHOMATEPHUAJIOB U MUKpO- u HAHOCTPYKTYD
NPOLECCOB C (YHKIIMOHATIBHBIX MaTEpPUAJIOB;
HCIO0JIb30BAHMEM KJIETOYHO- | — PEaJU30BbIBAThH KJIETOYHO-
aBTOMATHOIO MOJAXO0/A. aBTOMATHbIE  MOJEIU B  BUJE
MIPOrpaMMHBIX MOJyJIeH Ha S3bIKax
MIPOrpPaMMHUPOBAHUS BBICOKOT'O
YpPOBHSI.
Paznen 4. KomnbrorepHble | Yueem: OreHka 3a
KJIETOYHO-aBTOMAaTHbIE — peaIu30BbIBATDH KJIETOYHO- | Ta00paTOpHBIi
MO/ EJIN. aBTOMAaTHBIE  MOJEIM B  BHJC | IPAKTHKYM (2 ceMecTp)
MPOrPaMMHBIX MOJyJEH Ha S3bIKaX
MIPOrpaMMHUPOBAHHUS BBICOKOI'O
YpPOBHSI.

13. OCOBEHHOCTH OPTAHU3ALINU OBPA30OBATEJIbBHOT'O ITPOLECCA AJI51
HNHBAJINAOB 1 JINL C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31OPOBbAA

OOyyeHne WHBATUAOB W JIMIl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH  37I0POBbBS
OCYIIECTBIISIETCSA B COOTBETCTBHH C:

- [TopsinkoM oOpraHu3allMd W OCYIIECTBICHHS 00pa30BaTeIbHOU AESITENbHOCTU
1o 00pazoBaTeNbHBIM MPOrpaMMaM BBICIIETO0 O0pa30BaHUsI — MporpaMMaM OakajgaBpHara,
nporpaMMaM crenuanurera, mnporpaMmMmaM maructpatypsl (IIpukaz MuHucTepcTBa HAayKd H
BhIciIero oopasosanus Poccuiickoit denepanuu ot 06.04.2021 Ne 245);

- [TonoxeHneM o MOpsAAKE OPraHM3aLUU U OCYIIECTBIEHUS 00pa30oBaTENIbHOM
NESTENIbHOCTH M0 00pa3oBaTelbHBIM MpOrpaMMaM BBICIIETO 00pa3oBaHUs — MpOrpaMMaM
OakamaBpuaTta, MporpaMMaM CHEIHaTUTeTa, MpOrpaMMaM MarucTparypbl QeneparbHOTO
rOCyJapCTBEHHOTO OO/DKETHOrO 00pa30BaTENbHOIO  YUPEXKJIEHHUS BBICIIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJIOTHYeCKU yHHBepcuteT uMeHu .M. MeHaeneeBa», NpUHATHIM
pemiennem Ydenoro coeta PXTY um. JI.1. Menaeneea ot 28.12.2022, npoTtokon Ne 5;

- MeTtoauueckuMl ~ peKOMEHJALUSIMU 110  OpraHu3alMu  00pa30BaTENbHOIO
npouecca i O0y4yeHUs WHBAJIUAOB M JIMI C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBBS B
0o0pa3oBaTeNbHbIX OpraHM3alMsIX BBICHIETO 00pa30BaHUS, B TOM YHCIE OCHAIIEHHOCTH
00pa3oBatenbHOTo mpoliecca (YyTBEpKICHbBI 3amecTuTesieM Munuctpa oOpazoBanus U Hayku PO
A.A. KiiumoBsiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI
«MoaeaupoBaHHe MUKPO-U HAHOCTPYKTYP € HCHOJIb30BAHMEM KJIETOYHBIX ABTOMATOB)
OCHOBHOI1 00pa30BaTeIbHON TPOrPaMMBI
10 HAIIPABJICHUIO TOATOTOBKHU
28.04.02 HanounxeHepust
MarucTepckas nmporpamma
«DyHKIIMOHATIbHBIE U KOMITIO3UIIMOHHBIE HAHOMATEPHAIIbI, U3JIEIHS U3 HUX)
®opma 00yueHus: oyHas

Howmep
OcHOBaHME BHECEHU
n3MeHeHus/ ConepxaHue JOMOTHCHUS/ U3MEHCHHSI
A3MEHEHU/ NOIIOTHEHUS
JIOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3acelaHusl Y YeHOTO
coBera Ne oT

« » 20 1.
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MuHHCTEepPCTBO HAYKHU M BbICIIEero oopasoBanusi Poccuiickoii @exepaunu
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHue
BbICIIET0 00pa3oBaHUs
«PoccuiicKuil XUMHKO-TEXHOJIOTHYEeCKU YHUBEPCUTET
uMmenn /I.A. MenaesieeBa

«YTBEPXIEHO»
Ha 3acelaHuH Y YEeHOTO COBETA
PXTY um. JI.1. MenaeneeBa

npotokod Ne 30 ot «30» urons 2025 r.

PABOYASA TIPOI'PAMMA JUCHUITJIMHBI

«Mousekyasipaast Ouopuzrka 1 OHOHAHOTEXHOJIOTHID)

Hanpasiaenue noaroroku28.04.02 Hanonn:xenepus

Marucrepckasi nporpaMmma
«DYHKIHUOHAJbHbIC 1 KOMIIO3ULIMOHHbIC HAHOMATEPHUAJIbI, U3ACJIUA U3 HUX)»

KBanudukanusa «Marucrp»

Mocksa 2025



[IporpamMma cocraBieHa [JOLIEHTOM KadeApbl XUMHYECKOro M (apMaleBTHUYeCKOro

WHXXUHUPHUHTA, K.T.H., noreHToM E.B. I'yceBoi.

[Iporpamma paccMoTpeHa W ogoOpeHa Ha 3aceqaHud  Kadenpel XUMHUYECKOTO H

(bapMareBTHYeCKOro HHKUHUPUHTA «5» Mast 2025 r., mpotokoi Ne 6.



1. EJIb " 3AJAYU TN CHUTIJINHBI

[IporpaMmma cocraBieHa B  COOTBETCTBUHM C  TpeOoBaHusMu  DenepalibHOTO
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApPTa BBICIIEr0 OOpa3OBaHUsS — MarucTparypa Mo
HarpaBjaeHuto oAroToBku 28.04.02 Hanounscenepus (OI'OC BO), HaKOIJIEHHBIM ONBITOM
npenofaBaHus AUCUUIUIMHBL Kadenpoin Xumuueckozo u papmayesmuueckozo uHICUHUPUH2A
PXTY nm. .M. Menneneesa. IIporpamma paccunTtaHa Ha M3y4€HHME NHUCLUIUIMHBI B TCYCHUE
OJIHOTO CeMecCTpa.

Hucuunnuna «Monekynapuasa Ouogu3uka u OUOHAHOMEXHOI02UU» OTHOCUTCA K
yacTH, GOPMHUPYEMOI ydacTHUKaAMU 00pa3oBaTENIbHBIX OTHOIIEHUH, O0yioka bl «JuciuminHen
(Momynu)» yueOHOro Iutana. IIporpamma IUCHMIUIMHBI TpEAIoNaraer, 4ro oOydarormmecs
UMEIOT TEOPETHUYECKYIO U MPAKTUYECKYIO MOATOTOBKY B 00JIACTH MaTeMAaTHUKH, BBIYUCIUTEIBHOM
MaTeMaTHKH, (U3NYECKOM XUMHUHM, HAaHOMHXCHEPUH B OMOTEXHOJIOTMH, MATEMaTHYECKOTO MU
KOMIIBIOTEPHOTO MOJICJIMPOBAHUS, a TakKXKe YMCICHHBIX METOJOB pEIICHUS ypaBHEHUI
MaTeMaTUYECKUX MOJEIIEH.

Henap AMCHMIUVIMHBI — W3YYCHHE CTYACHTAMU OCHOBHBIX IMOJIOXKCHUH M KOHIICTIIHN
MOJICKYJISIPHOW OMO(U3UKH, YIUTHIBAS aTOMHBIM COCTAaB HBBIX OPTaHWU3MOB, CTeNU(UIECKHE
OCOOCHHOCTH OMOMOJIEKYJISIPHBIX CHCTEM M OHMOMOJEKYISIPHOM MEXaHWUKH, O3HAKOMIJICHHE C
OCHOBHBIMHM TMpPHUHIUIAMA ¥ MeXaHu3MaMH (EPMEHTATHBHOTO KaTaln3a; pPacCMOTPEHHUE
OCHOBHBIX KOHIENIINI 1 HaMlpaBJIEHUH pa3BUTUSI OMOHAHOTEXHOJIOT Ui, BKIIIOYAasi CTPYKTYPHBIE U
(yHKIIMOHAJIbHBIE PUHIUIIEI OMOHAHOTEXHOJIOTH; 03HAKOMJIEHHE C OCHOBHBIMM MOJIXO0JaMH K
MOJICKYJISIPHOMY MOJIETHPOBAHHUIO.

3agauyu AUCHMILINHBI:

- U3Y4YE€HHUE OCHOBHBIX MOJOXKEHUI M KOHIENUUH CyOKJIETOUHON M MOJIEKYIISIPHOM
Onodu3nKu, 6a30BBIX MPEACTABICHUH OMO(DHU3UKH CIIOKHBIX CUCTEM M OMOIHEPTeTHUKH;

— U3y4YeHHE crneuupuueckux OCOOCHHOCTEH OMOMOJIEKYJSIPHBIX CHCTEM H
OMOMOJIEKYIISIPHON MEXaHUKU;

- U3YYEHHUE CTPOCHUS U PYHKIMNA OMOMeMOpaH;

- M3Yy4€HHE OCHOBHBIX MOJIOXKEHUN (pepMeHTaTUBHOrO (010) KaTann3a, MEXaHU3MOB
U KHHETUKHU ()ePMEHTATUBHBIX PEaKIIHil;

- U3y4eHHE OCHOBHBIX KOHLENIMH M HampaBiIeHUH pa3BUTHs OMOHAHOTEXHOJIOTHUH,
MOJIXOJIOB K CO3/IaHUI0 OMOHAHOMAIIINH;

- U3YYEHHE  OCHOBHBIX  QHAJIUTHUYECKMX  METOJAOB,  MCIOJb3YEMBIX B
OMOHAHOTEXHOJIOTHH;

- U3Y4YEHHE CTPYKTYPHBIX U (QYHKIIMOHAJIbHBI IPUHIIUIIOB OMOHAHOTEXHOJIOTHH.

HNuctunnuna «Moaexkynapuaa ouogusuka u GuoHanomexHo102uw) MpenoaacTcs Bo 2
cemectpe. KOHTponb ycmneBaeMOCTH CTYJEHTOB BEIETCS IO MPUHITOW B YHUBEPCUTETE
PEUTHHIOBOM CUCTEME.



2. TPEBOBAHUA K PE3VYJIBTATAM OCBOEHMUSA JUCTIAITJIMHBI

I/I3yquI/Ie AUCHUILIIMHBI HAITPAaBJICHO Ha an06peTeHHe CICAYIOIHX KOMHETeHHHﬁ M HHIUKATOPOB MX JOCTHKECHHUA !

OcHoBaHue
3amava Kox n HaumeHoBanue "
. OObexT unu o6actb Konu (mpodeccroHaIbHBIN
npohecCHOHATBLHOM WH]JIUKATOpa JOCTUKEHUS
3HAHUA HanmeHoBaHue [1K CTaHJapT, aHAJIU3 ONBITA)
NEITEILHOCTHU TIK
O060011eHHBIE TPYIOBBIE QYHKIIHH
Tun 3aaa4 npoeccuoHAILHOI 1eATEJbHOCTH: HAYYHO-UCCJIeI0BATEIbCKU M HHHOBAIIMOHHBIH
Brimosinenue - XUMHUYECKOE, IK-2. CnocoGen | [1IK-2.1  3naer  ocHoBsl | [Ipodeccuonansusiii ctanaapt 40.011
(GyHIIaMEHTAIBHBIX W | XHMHKO-TEXHOJIOTHYECKOE | ITPOBOIMTH MPOILIECCOB W TexXHOJorui | «Crenuanuct o Hay4HO-
NPUKIAJHBIX  paboT | MPOU3BOJCTBO TEOPETHUYECKHE U | IOJTyYeHus UCCIIEIOBATENIbCKUM U OIBITHO-
MMOMCKOBOTO, - CKBO3HBIE BUJIbI aQHAITUTHYECKUE (YHKIIMOHATTBHBIX U | KOHCTPYKTOPCKUM pazpaboTkam,
TEOPETUYECKOTO u | mpodeccnoHanbHOMI WCCIIETIOBaHUS KOMITO3UIIMOHHBIX YTBEPKIACHHBIN MIPUKA30M
AKCIIEPUMEHTAIILHOTO | JESATEILHOCTH B CTPYKTYPhl M CBOMCTB | HAHOOOBEKTOB u | MunucTepcTBa TpyJa U COLHMAIBHOU
XapakTepa C LeJbI0 | IPOMBIIIJICHHOCTH (B (YHKIIMOHATIBHBIX U | HAHOCTPYKTYPHUPOBAHHBIX 3amuThl Poccuiickoit @enepauuu OT
ONIpECIICHUS cdepe opraHu3auu u KOMITO3UIIMOHHBIX MaTEepHAJIOB. 04.03.2014 Ne 121 u,

TEXHUYECKHUX MPOBEACHUS HAYYHO- HaHOMaTepHUaJoB, O6o6mennas tpyaoBas Qyukuus C.
XapaKTEPUCTHUK HOBOM | UCCIEAOBATEIILCKUX U OCYIIECTBIISATh [TpoBenenue Hay4HO-
P p y [1K-2.3 Bnaneer HaBLIKaMU P Y1
TEXHUKH, a TaKXKe | ONBITHO-KOHCTPYKTOPCKUX | U3MEPEHUSI U KOHTPOJIb UCCJIEOBATENIbCKUX U ONBITHO-

KOMILIeKca paboT Mo
pa3paboTke
TEXHOJIOTHYECKON
JOKYMEHTAIuU

pabot B obactu
XUMHYECKOTO ¥ XUMHUKO-
TEXHOJIOTHYECKOT O
IIPOU3BOJICTBA).

napameTpoB MPOIECCOB
MIPH UX TIOJYYCHUN

aHanau3a pe3ynbTaToOB
AHAJTMTUYECKUX u
TEOPETUUECKUX
UCCIIEIOBaHU B 00JIacTH
MaTepHUaoB
HaHOWHXEHEPUHU

KOHCTPYKTOPCKHX Pa3pabOTOK.
C /01.6. OcymecTBiieHHE HAYyYHOTO

PYKOBOJICTBA MPOBEACHUEM
uccae0BaHUI o OTJENbHBIM
3aa4am

(ypoBeHb KBaH(pUKAITUH — 6)




OcHoBanue

3amava Kox n HaumeHoBanue "
. OObexT unu o6actb Konu (mpodeccroHaIbHBIN
npodeccuoHaIbHON WHMKATOPa JTOCTIKECHUS
3HAHUA HanmeHoBaHue [1K CTaHJapT, aHAJIU3 ONBITA)
NEITEILHOCTHU TIK
O060011IeHHBIE TPYIOBBIE QYHKIIHH
Brinonnenue - XUMHYECKOE, [TK-3. Cnocob6en | [1K-3.2 Ywmeer | IIpodeccuonanshsiii crangapt 40.011
(GbyHIaMEHTAJIbHBIX M | XMMHKO-TEXHOJIOTMUYECKOE | UCIIOJIb30BATh UCIIOJIb30BATh «Cneuunanuct 1o Hay4YHO-
MPUKIAIHBIX  paboT | MPOU3BOJCTBO nH()OPMAIIMOHHBIC uH(OPMaIMOHHBIE UCCIICIOBATEILCKUM U OIBITHO-
MTOMCKOBOTO, - CKBO3HBIE BU/IBI TE€XHOJOTHH,  METOJbI | TEXHOJOTHUH JUISL | KOHCTPYKTOPCKUM pa3paboTKam»,
TEOPETUYECKOTO U | IpodecCHOHANTBHOM MaTeMaTHIeCKOTrO WCCJICIOBAHHUSI U | YTBEPXKJICHHBIN MIPUKA30M
AKCIIEPUMEHTAILHOTO | JESTeIbHOCTH B MOJIETTUPOBAHUS U | IPOTHO3UPOBAHUS MunucTtepcTBa TpyJda U COLUAIBHON
XapakTepa ¢ LEJbI0 | IPOMBIIIJIEHHOCTH (B 00pa0OTKU AaHHBIX JUI | CTPYKTYpbl M CBOMCTB B | 3auuThl Poccuiickoit @enepauuu oT
onpeeacHus chepe opraHu3aluy U HCCIeA0BaHMS, o0nacTu MaTepuasoB 04.03.2014 Ne 121 H,

TEXHUYCCKUX MIPOBEJICHUS HAYIHO- MIPOTHO3UPOBAHUS, Hanounmxenepuu. O06o0061meHHas TpynoBast QyHKIUS
XapaKTePUCTHK HOBOW | MCCIIENOBATENBCKUX U aCueToOB  CTPYKTYpHI C. [TpoBenenue Hay4YHO-
p p p o PYKTYPBL, [TK-3.3 Bnangeer HaBbIKAMU P i
TEXHUKH, a TaKXKe | ONBITHO-KOHCTPYKTOPCKUX | CBOMCTB U IPOIIECCOB UCCIICIOBATEIbCKUX U OTBITHO-

MaTeMaTHYECKOTO
KOMIUIeKca paboT mo | paboT B 06sacTu MOJIy4eHUs KOHCTPYKTOPCKHX Pa3pabOTOK.
MOJICIIMPOBAHUS TUTST
pa3paboTke XUMHUYECKOTO U XUMHUKO- (YHKITMOHATBHBIX u C /01.6. OcymecTBieHue HAYIHOTO
. acyera OCHOBHBIX
TEXHOJOTUYECKOU TEXHOJIOTHYECKOT0 KOMITO3UITHOHHBIX p PYKOBOJICTBa MIPOBEJICHUEM
apamMeTpoB " .
JTOKYMEHTAIIH MIPOU3BO/JICTBA). HaHOMAaTepPHAIIOB P p WCCIICIOBAHUMA 1o OTJICTbHBIM
MacIITabupoBaHUs
3aJa4am
MIPOIIECCOB MOTYYESHHS
pon ya (ypoBeHb KBanuduKauu — 6).
(GYHKIIMOHATBHBIX u
KOMITO3UITHNOHHBIX
HAHOOOBEKTOB u

HaHOCTPYKTYPHUPOBAHHBIX
MaTepualoB U H3ACIHA U3
HUX.




B pesynbrare n3ydeHus: AUCIUTLUINHBI CTYICHT MarucTpaTyphl TOJDKEH:

3namop:

- OCHOBHBIC TIOJOXKEHHS M KOHUENIHUU MOJICKYJISPHOH OHO(PHU3UKH, OCHOBHBIC
KOHICIIIHKU U HAITPABJICHUSA PA3BUTHUA 6I/IOHaHOTeXHOJIOFI/II/I;

— crenupuIeckue 0COOCHHOCTH OMOMOJIEKYISPHBIX CUCTEM B OMOMOJIEKYISPHOM
MEXaHUKH;

- OCHOBHBIC TpYIIbI OUOJOTHYECKUX COCAMHEHUH (aMHUHOKHCIIOTHI, OCIKH,
HYKJICMHOBBIE KUCJIOTHI, YTJIEBO/IbI, JIMTIH/IBI);

- OCHOBHBIC IIaKCThI nporpamm, HCIIOJIb3YCMBIC JJISL MOJICKYJISIPHOTI'O
MOJICITUPOBAHHSL.

Ymemn:

- aHAJIM3UPOBaTh (PU3WUYECKHE B3aWMOJICHCTBHS B OWOCHUCTEMAaxX, Y4YUTHIBas
0COOEHHOCTH KOBAJIEHTHBIX 1 HEKOBAJICHTHBIX B3aNMOICHCTBHIA;

- aQHAJIM3UPOBATh  CTPYKTYpY OHMOMOJIEKYJ Ha OCHOBE CTPYKTYPHBIX U
(GYHKIIMOHATBHBIX MPUHIIUTIOB OMOHAHOTEXHOJIOTUH;

Bnaoemos:

- OCHOBHBIMHM TPUHIMIIAMH W TIOJXOJaMH JUIS TPOBEACHHUS PACUETOB IO
(dhepMEeHTATUBHON KMHETHKE;

- OCHOBHBIMHM TTOJIXOJIaMH ISl pacueTa KWHETUKH TPAaHCMEMOPAaHHOT'O TPAHCITOPTa.

3. OFbEM JIJUCHUILINHBI 1 BUJIbl YYEBHOM PABOTBI

Buj yueOHoii padoThI 3E06LeMAI::$11.IT.mszp.q.

Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,88 68 51

B TOM 4HcJie B (hopMe NPAKTHYECKOH NOATOTOBKH 0,22 8 6
Jlexun 0,94 34 25,5
JlaboparopHbie padboTs (JIP) 0,94 34 25,5

B TOM 4ucIe B popMe MPAKTUYECKON OTOTOBKU 0,22 8 6

CamocrosiTejibHas padoTa 2,12 76 57
CamMocTosATEIbHOE U3YUYEHHE Pa3AeSIOB IUCIUILIMHbI 2,12 76 o7
Bua kouTpoJs:
IK3aMeH 1 | 36 | 27
Bua HTOroBOro KOHTPOJIA: JK3aMeH




4. COAEP)KAHUE JMCIIUITJIMHbI

4.1. Pa3zgeapl IMCOMIIIMHLI U BUABI 3aHATHH

AKaj. yacoB

JlaboparopHbie CamocTosiTenpHast
Bcero Jlexuyn
3aHATHUS paborta
Baenenue 0,5 1 — —
Pa3nes 1. OcHOBBI M 0CO0CHHOCTH MOJIEKYJISIPHOI OMOoQU3UKHU
1 18 6 - 13
onocucrem
OCHOBHBIE TIOJIOKEHHUSI M KOHIETIINUN CYOKIICTOYHOH H
1.1 . 7 3 — 6
MOJICKYJIIpHON OMO(U3UKHN
1.2 | OcuHoBbl nutonoruu. Cnenuduka KUBOKH MaTepUu 11 3 — 7
2 | Pa3nen 2. OcHOBHBIE TPyl OMOJIOTHYECKHX COeTMHEHUIt 35 10 12 11
2.1 | OcHOBHBIE TPyl OMOJIOTHYECKUX COCAMHECHUM 16 5 4 6
2.2 | IlpocTpaHCTBEHHAs OpraHu3aIis OMOMOJIMMEPOB 11 2 4 3
2.3 | Ctpoenue 6uoMeMOpan 8 3 4 2
3 | Pa3nea 3. buorepmMoanHaMHKa U (pepMeHTATHBHAS KHHETHKA 29 8 4 17
3.1 | OcHOBBI OMOTEPMOAMHAMUKHU 8 3 - 7
3.2 | depMeHTATHBHBIN OMOKATAIIN3 12 3 2 6
3.3 | ITaccuBHBIN M aKTUBHBIA TpaHCMEMOpPaHHBIN TPAHCTIOPT 9 2 2 4
4 Pasznen 4. buonanorexnosornn. OcCHOBHBI€ KOHIIEIIINH 1 61 8 18 35
HaNpaBJIeHUsl Pa3BUTHUS
41 CrpykTypHBbIe U (QYHKIIMOHAIbHBIE TPUHIIUITBI 21 3 8 10
OMOHAHOTEXHOJIOTHU. BHOCEHCOPHI.
492 OCHOBHBIE aHATTUTUYECKHE METOABI U 000pyI0OBaHNE B 12 3 _ 10
OMOHAaHOTEXHOJOTUHU
43 [Ipenckazanue CTpyKTypbl U PYHKIIMI MaKpOMOJIEKYJl. DIEeMEHTHI 28 5 10 15
O01OMH(OPMATHKH.
3akirouenue 0,5 1 — —
UTOrO 144 34 34 76




IK3aMeH

36

UToro

180




4.2 Conepxxanue pas3iaesioB IUCIUANINHbBI

BBenenue

OcHoBHBIC TTOHATHUS U omnpeneneHusi. OCOOEHHOCTH U pa3niusg OMOHAHOTEXHOJOTHH H
HaHOOMoTexHoNoruu. HanoOuorexHomoruss B OuOTexHOJOrMH. Pa3zmepbl OHOIOrHYECKHX
HAHOCTPYKTYD.

Pa3nen 1. OcHOBBI U 0COOEHHOCTH MOJIEKYJISIPHOW 0MOPU3UKH OHOCHCTEM

1.1. OcHOBHBIC TIOJIO)KCHHS W KOHICHIMH CYOKJIIETOYHOH H  MOJICKYJISIPHOMN
oumodusuku. OOmMEe TMoNoXKeHUs OWOPU3MKK OCIKOB M HYKJICHMHOBBIX KHCIIOT. ba3zoBbie
NpeICTaBICHUST OMOMU3MKU CIOXKHBIX CHUCTEM U OuodsHepretuku. OOMIME TOIOKEHUS
(bu3HOIOTHYECKOW M aHaToMU4eckod Onodu3uku. OCHOBHBIE KOHIICTIIIMM OMOMU3UKH CPEIbl
oOuTaHusl.

1.2. OcHoBbl nuronoruu. Crienuduka >xuBoil Marepun. Knerka. Knetounas teopus.
ATOMHBIN COCTaB JKUBBIX OpraHu3moB. Crnemuduyeckre 0coOEHHOCTH OHOMOJICKYIISPHBIX
cucteM. Cneunduka OHOMONEKYISIPHOW MeXaHUKH. [IpHUHIMIIBI MONEKYISPHOrO y3HaBaHHS
Kpeitna. Dneprermueckoe conpsbkeHue. DPuszndyeckne B3auMOJCHCTBHS B OHOCHCTEMAaX.
Oco0OeHHOCTH KOBAJICHTHBIX CBsized B Ouomosekynax. OcCOOEHHOCTH HEKOBAJIEHTHBIX
B3auMoieicTBui. KoMOMHATOPHBIN XapaKkTep MOJICKYJISPHOTO pa3HO00pasusl.

Pa3pnen 2. OcHOBHBIE TpyNIIbI OMOJOTHYECKUX COeIMHEHUI

2.1  OcHoBHBIC TPYIIIBI OMOJIOrMYECKHUX COCIMHEHUM. AMUHOKHUCIIOTHI.
Knaccudukanusa. Crnenumanbable amMUHOKHCTOTHL. benku. Wepapxusi O€IKOBBIX CTPYKTYP.
HyxiennoBeie kuciotel. CTpyKTypa HYKJIEMHOBBIX KHCIOT. YrieBonsl. Kiaccubukamus u
CTPYKTYpBHI.

2.2 IlpocrpanctBeHHass opraHu3anus OuonoianmepoB. benkoBas rmoOyna. DomguHr
Oenka. @a30BbIe EPEXO/IbI B OEIKaX.

2.3  Crpoenne 6nomembpan. CamocOOpKa JMIUAHBIX CTPYKTYP. MEKMOIEKYIIspHbIE
B3anMo/ieiicTBus B OnomemOpanax. da3oBble mepexo/Ibl JIUMHUI0B B OnomMeMOpaHax.

Pa3nes. 3. Buorepmogunamuka u gepMeHTATUBHAS KHHETHKA

3.1  OcHoBbI OMOTEPMOANHAMUKU. BHYTpEeHHSSI SHEPTUsl U CTENeHH CBOOOMBI. 3aKOH
bonbsimana. [lepBoe Hauano TepMoAMHAMUKH. TeII0eMKOCTh. YpaBHeHUE Maiiepa. DHTpomnus.
Bropoe Hauano tepMoauHaMuku. CTaTHCTUYECKOE ONPEAEIECHUE SHTPOIINH.

3.2 ®depmeHTaTUBHBIN Onokatanu3. OCHOBHBIE TOJIOKEHUST (PEPMEHTATUBHOTO (OHMO)
katanmza. Crnenuduka OuokaranuzatopoB. Kiaccudukamus ¢epmenro. Cneunguka
(bepMeHTaTUBHBIX peakiuil. PepMeHT-cyOCTpaTHBIA KOMIUIEKC. MeXaHu3Mbl (pepMEHTATUBHOTO
katanuza. [Ipumepsl hepMeHTaTUBHBIX IpolieccoB. MeXaHU3Mbl U KHUHETHKA (DepMEHTATUBHBIX
peakuuii.  CranuoHapHass ~ kuHeTHMKa  Muxasnuca-MenteHn.  Perynsmust  ckopocteit
(epMEHTATUBHBIX peaKIil.

3.3  IlaccuBHBIA W aKTHBHBIN TpaHCMeMOpaHHbIN TpaHcnopT. Kinaccudukanus BumoB
IIaCCUBHOI'O TpaHcnopra. YpaBHeHue Teopemna. YpaBHenue Hepucra-Ilnanka. 3akon ®uka.
[TaccuBHass (mpocras) nuddy3us yepe3 wmemOpany. I[Iponumaemocts dochomunuaHoN
MeMOpaHbl JUIsl pa3auuHbIX Mojekyn. CpaBHenue. Juddy3us moiaspHBIX MOJEKYI BOJbI Yepe3
MeMOpany. TpaHcmopT yepe3 MeMOpaHy C MOMOIIBI0 OeTKOB-TpaHCropTepoB. OOserdyeHHas
mupdy3ua. Ornuunsa obnerdeHHOW AUQPQY3un OoT maccuBHOM. TpaHCcMeMOpaHHBIH TpaHCHOPT
roKo3bl. [lopsl B JMnmuaHOM Oucioe. AKTUBHBIN TPaHCIOPT. DHEPreTUYECKUE MOTEHIIHAJbI
onmomeMOpan. MemOpanusblii moTeHnuan. [lotennuansl mokos. AT® Hacocel. YpaBHeHUHE
I'onpamana. YpaBHenue Tomaca

Pa3nea 4. buonanorexnonornu. OCHOBHbIC KOHIENIIUHM ¥ HANIPABJICHHUS Pa3BUTHS

4.1 DOBOJIIOIIMOHHBIA W WHXEHEPHBIM TOIXOM K CO3/IaHUI0 OHOHAHOMAIIIWH.
CTpyKTypHBIE NPHHLIUIBI OWOHaHOTEeXHONOTMU. CTpPyKTypa M CTaOMIBHOCTH OHMOMOJIEKYII.
CamoaccemOapoBaHue u caMOOpraHu3alus. OYHKIMOHAIbHbBIE TIPUHIIUIIBI
O6uoHaHoTexHojoruu. MHpOopMannoHHO-yIpaBisieMoe acceMOIMpoBaHHE OMOHAHOMAILIHUH.



[Ipumepsr OnonHanomarmwH. PubGocomMa kak HH(POPMAIMOHHO-YIPABIAEMbId HaHOAacceMOJep.
OcoOeHHOCTH U MIPUHLIUITBI XMMUYECKUX HaHOTpaHc(hopMaluii B Gnocrcremax. buoceHcopsl.

4.2 OcHOBHbIC aHATUTUYECKHE METO/IbI U 000PYJ0BaHNE B OMOHAHOTEXHOJIOTUH.

4.3  MonenupoBanue Makpomoiekyn. llpeackasanue CTPyKTypsl H  (QYHKUUH
MaKpOMOJIEKYJI. DJIeMEHThl OMOMH(POPMATHKHU.

3akiioueHune

O60061eHre TPONHIEHHOr0 MaTepraia; pacCMaTpUBAETCs KaK MOJyYeHHbIE 3HAHUS MOTYT
ObITh NPUMEHEHBl NpPU NPOBEACHUM HAYYHBIX MCCICIOBAHUKA B OOJACTH HCIIOIB30BAHHSA
MOJIEKYJISIpHOM Onodu3uku u 6uonanorexHosnoruil. [logBenenre uToros Kypca.

5. COOTBETCTBHUE COAEP)KAHUSA TPEBOBAHUSAM K PE3YJIBTATAM
OCBOEHMSA JMCIIUITJIMHbI

— || | =
5| 8| 8| o
Ne B pe3ynbprare 0CBOCHUS JUCHMUIUIMHBI CTYJIEHT JIOJIKEH: g 2| X
g < < <
A - VI - Vil =¥
3HaTh:
{ | OCHOBHBIC NONOXKCHWI M KOHLCIILMU MOJIKYJISIpHOM OModu3uKH, + +
OCHOBHBIC KOHIICTIIIMY ¥ HAIPaBJICHUs Pa3BUTHS OMOHAHOTEXHOJIOTHH
2 cnenupuyeckue OCOOEHHOCTH  OMOMOJIEKYJSIPHBIX  CHCTEM H +
OMOMOJICKYIISIPHON MEXaHUKH
3 OCHOBHBIC TI'PYIIIIbI OMOJIOTHYECKUX COG[[I/IHGHI/Iﬁ (aMI/IHOKI/ICJ'IOTBI, + + +
O€JKH, HYKJICHHOBBIC KHCIIOTBI, YTIIEBOIbI, JIUITHIbHI)
4 OCHOBHBIC IMAKCTBI IIPOrpaMM, HCIOJbB3YCMBIC I MOJICKYJISIPHOT'O +

MOICIIMPOBAHUSA

YMerh:

aHAIM3UPOBATh (PU3MYECKUE B3aUMOJEHUCTBUS B OHOCHUCTEMAX,
5 YYHUTHIBaAs 0COOEHHOCTH KOBAJICHTHBIX U HEKOBAJICHTHBIX | + + + +
B3aUMOJICUCTBUI

aHAJM3UPOBATh CTPYKTYpPY OHMOMOJIEKYJI Ha OCHOBE CTPYKTYpPHBIX U
(YHKIIMOHAJIBHBIX MPUHIMIIOB OMOHAHOTEXHOJIOTUH

Baagern:

OCHOBHBIMH TPHUHIIMIIAMHU U TOAXOJaMH JUIsl TIPOBEECHUS PacUETOB
1o epMEHTATUBHON KHHETUKE

OCHOBHBIMM IOJIXOJIaMU JUIsl pacueTa KUHETHKU TpaHCMEMOpaHHOIO
TpaHcHopTa

+ |+ |+ |+

B pe3yibTare 0CBOEHHS JMCHUILIMHBI CTYEHT 0JKEH IPUOOPECTH CJIeNYIOLIe
npogeccHoHAIbHbIE KOMIETEHIINU W HHIHKATOPBI HX TOCTHKEHUSI:

IIK-2. Cnocoben  mposoauts | [TK-2.1 3Haer OCHOBBI
TEOPETUYECKUE U AHATUTUYECKHUE | IPOLIECCOB u TEXHOJIOTUH
UCCIIEIOBAaHUSI ~ CTPYKTYpPbl M | OJy4yeHUs! (YHKIIMOHAIbHBIX U
CBOMCTB  (DYHKIIMOHQJIBHBIX U | KOMIIO3UIIMOHHBIX

9 KOMITO3HUIITMOHHEIX HAaHOOOBLEKTOB 158 + + + +
HAaHOMATEPHAJIOB, OCYILECTBIATh | HAHOCTPYKTYPUPOBAHHBIX
U3MEPEHUS u KOHTPOJIb | MAaTEPUATIOB
[apaMeTpoB IIPOLIECCOB IIPU HUX
MTOJTYYEHUHU

IIK-2. Cnocoben  mpoBomuth | [IK-2.3  Bmameer  HaBBIKaMH
TEOPETHUUECKUE U aHAJTUTHUYECKUE | aHaIu3a pe3yabTaTOB

10
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I BN en | <
=| 8| 3| @
Ne B pesynbpTaTe 0CBOCHMS TUCIMIUIMHBI CTYEHT JOJIKEH: gl = SO
ElE & E
WCCIEAOBAHUS  CTPYKTYPHl M | aHAJTUTHYECKUX 51
CBOMCTB  (DYHKIIMOHAJIBHBIX H | TCOPETUUYECKUX HCCIEAOBAHUI B
KOMITO3UIIMOHHBIX obractu MaTepuaioB
HaHOMAaTEPHAJIOB, OCYIIECTBIIATh | HAHOMHXCHEPHUH
WU3MEPECHUS i KOHTPOJIb
rmapaMeTpoB IPOIIECCOB IPU HX
MOJTYYEHU U
IIK-3. Cmocoben wucnonb3oBarh | [IK-3.2 VYMeer ucCmoiab30BaTh
WH(POpPMAIMOHHBIE  TEXHOJIOTHH, | HHPOPMAIIMOHHBIE TEXHOJOTHH
METOBI MaTEMaTHYECKOIO | JIJIs HCCIICAOBAHUS u
MOJCIIUPOBAHUS ¥ OOpaOOTKHU | IPOTHO3UPOBAHUS CTPYKTYpPHI U
IAaHHBIX IS CBOMCTB B 00JIaCTU MaTepUajIoB
11 | uccaemoBanus, HaHOWHKEHEPUHU + +
MIPOTHO3UPOBAHUS, pacyeToB
CTPYKTYpPBbI, CBOWCTB M MPOIIECCOB
MoJIydeHus: (DYHKIIMOHAIBHBIX U
KOMITO3UIIMOHHBIX
HaHOMaTEPHAJIOB
I[IK-3. Cnocoben wucnons3oBats | [IK-3.3  Brnageer  HaBbIKaMu
WH()OPMAIIMOHHBIE ~ TEXHOJIOTHUH, | MATEMATHYECKOTO
METO/BI MaTEMaTUYECKOr0 | MOJICTMPOBaHUS JUIA  pacuera
MOJIETUPOBaHUS U 0OpabOTKH | OCHOBHBIX I1apaMeTpoB u
JaHHBIX I MacITaOUPOBaHUSA  IPOIIECCOB
12 | uccaegoBanus, MOJTy4YEHUS +
MIPOTHO3UPOBAHUSI, pacueToB | (YHKIIMOHATIBHBIX u
CTPYKTYPBI, CBOMCTB M TIPOIIECCOB | KOMITO3UIIMOHHBIX
noyiyueHus: (PYHKIIMOHANBHBIX U | HAHOOOBEKTOB n

KOMITO3HIIMOHHBIX
HaHOMAaTCpHaJIOB

HaHOCTPYKTYPUPOBAHHBIX
MaTepUaoB U U3LCIIHN U3 HUX

6. NPAKTUYECKUE U JIABOPATOPHBIE 3AHATHUSA

6.1. [IpakTHyecKue 3aHATHSA

HpaKTI/IquKHe 3aHATHUA 10

JAUCHUITIINHEC «MOJ’ICKYJ'IﬂpHaH

OMOHAaHOTEXHOJIOTUN» HE TPEYCMOTPEHBI.

6.2. JJabopaTopHbIe 3aHATHS

ouodpusuka U

[IpenycMoTpeHbI J1abopaTOpHBIC 3aHATHSI 00YJArOIIEroCcsl B MarucTparype B oobeme 34
aKaj. 4.

Ne

Ne pazgena
AUCIHMUIIIIMHbI

Tembl J1a00paTOPHBIX 3AHATHI

Yacel
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Ne pazpena N
No TeMbl 12a00paTOPHBIX 3aHATHI Yacsl

AUCHHUIIIMHBI

1 2,4 Pabora ¢ 06a3aMHM OaHHBIX [0 OHMOJIOTMYECKHM COEINHEHUSIM 8
https://www.ncbi.nlm.nih.gov/. C6op uudoOpMaIK 10 TEHY,
KOJMPYIOIIEMY KOHKPETHBIN 0el10K

N

2,4 Pa6ota ¢ 6azoit UNIPROT https://www.uniprot.org/ 8

3 4 Pabota ¢ nmporpaMMamu 1o BbIpaBHUBAHUIO aMUHOKHUCIOTHBIX 8
nociienosarenpHocTeii: BLAST
https://blast.ncbi.nim.nih.gov/Blast.cgi; Clustal Omega
https://www.ebi.ac.uk/Tools/msa/clustalo/

4 3 Pacuer kuHEeTHKN (PEPMEHTATUBHOTO KaTalln3a JJIsl PEaKifii ¢ 4
pa3HbiMu  epMmeHTaMHu. Pacyer KOHIEHTpalMii OCHOBHBIX
MOHOB IPH TPAHCMEMOPAHHOM NEPEHOCE.

5 2,4 Pa6ora 6a3oii manaeix RCSB Protein Data Bank (oTkpsIThiii 6
JIOCTYIl B WHTEpHETe). Pa30op KOHKPETHBIX NPHMEPOB II0
CTPYKType OeJIKOBBIX coenuHenui https://www.rcsb.org/

UTOro 34

7. CAMOCTOATEJIBHAS PABOTA

Paboueii IIpOrpamMmmoin JVCLUIUIVHBI «MonexymnsapHas onodusnka u
OMOHAHOTEXHOJIOTMU» MPEAYCMOTPEHA CaMOCTOsATENbHAas paboTa CTyAEHTa MarucTpaTypbl B
oobeme 76 akam. 4 B cemectpe. CamocrosaTenbHas pabdoTa MPOBOAUTCS C IENBbI0 YriyOieHus
3HAHUH [0 JUCLUIUIMHE U [TPEeyCMaTPUBACT:

o O3HAKOMJICHHE U NpOpabOTKy PpEKOMEHIOBAaHHOW JHMTEpaTypsl, padoTy cC
AIIEKTPOHHO-OMOIMOTEYHBIMA CHCTEMaMH, BKJIIOYAsh TEPEBOJBI IYOJMKAIMH W3 Hay4HBIX
XKYpHAJIOB, IIUTUPYEMBIX B 06azax Scopus, Web of Science, Chemical Abstracts, PUHII;

o MOCEIIEHNE OTPACIEBBIX BRICTABOK U CEMHHAPOB;
o MOJATOTOBKY K BBIMOJHEHHUIO KOHTPOJIBHBIX paboOT Mo MaTepuany JEKIHOHHOTO
Kypca;
o MOJATOTOBKY K Cc/laye 3K3aMeHa 10 Kypcy.

[InaHupoBaHKe BPEMEHU Ha CaMOCTOSATENBbHYIO padOTy, HEOOXOIMMOrO Ha H3y4deHUE
JUCLUIUINHBL, CTYAEHTaM JIydlle€ BCEro OCYLIECTBISAThH HA BECh IIEPUOJ HM3ydeHUS,
npelycMaTpuBasi IpU 3TOM pEryJspHOE IOBTOPEHHE MpOMIeHHOro Marepuaina. Marepuai,
3aKOHCHEKTHPOBAHHBIA Ha JEKIHSIX, HEOOXOIMMO pEryJsipHO JONOJHATh CBEJIEHUSAMHU U3
JUTEPAaTypHBIX HMCTOYHHMKOB, IIPEACTAaBICHHBIX B paboueil mnporpamme. Ilpu pabote ¢
YKa3aHHBIMM MCTOYHHMKAMHM PEKOMEHAYETCS COCTaBIATh KPAaTKUH KOHCIIEKT Marepuaina, ¢
00s3aTenbHbIM (PUKCUpOBaHUEM OnOIHMOrpaduyecKux JaHHBIX UCTOUYHHUKA.

8. IPUMEPBI OLIEHOYHBIX CPEJICTB JIJI51 KOHTPOJISI OCBOEHUS
JUCHUIIAHBI

(PA3JIEJI BBITIOJIHEH B ABTOPCKOI PEJJAKLIVH)

JUIs  TeKymiero KOHTPOJII OCBOSHHUS JUCIUIUIMHBI IPETYCMOTPEHBI  CIIEIYIOIIHNE
OIICHOYHBIE Cpe/IcTBa: pedepaT (MakcuManbHasi olleHKa — 18 GannoB), 3 KOHTPOJIbHBIE PabOTHI
(MakcuMalbHas OIEHKaA 3a KXyl padoTy — 4 6arma, Bcero 3a 3 paboTsl — 12 6annoB), 3agaHust
JUTSL TabOpaTOpHBIX PaboT (MakcHMManbHas OIEHKA 3a KaKJo€ 3aJaHue — 6 6amioB, Bcero 3a 5
3amannii — 30 6awtoB). MITororoit ¢opMoit KOHTPOJISE OCBOCHUS JUCITUTIIMHBI SBJISICTCS DK3aMEH.
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https://www.ncbi.nlm.nih.gov/
https://blast.ncbi.nlm.nih.gov/Blast.cgi
https://www.ebi.ac.uk/Tools/msa/clustalo/
https://www.rcsb.org/

8

CoNo~LNE

1. IlpumepHasi TeMaTUKA pedepaTHBHO-AHATUTHYECKOH PadoThI

CrpykTypa 1 KoHpOpMaLUs OMOMOJIEKYIL.

Crnenuduka xxuoit Matepun. Kierka. Kiierounas reopusi.

ATOMHBII COCTaB KUBBIX OPIaHU3MOB.

Ouznyeckue B3auMOICUCTBUS B OMOCHCTEMAX.

Crpoenue u KIacCu(pHUKaIMS yrIeBOI0B.

YrneBoabl. OnTuyeckas U30Mepus B YIIIeBOaX.

VYrneBoasl. CTepeon3oMepsl.

VYrneBonabl. OCHOBHBIE MOHOCAXapPHU/IbL.

Buonornueckue nonmcaxapuapl. Ocobennoctu crpoeHus. [IpocTeie U ClIOKHBIE

yraeBobl. [Ipumenenue.

10.  Ocobennoctu crpoenust amuHokucnot. Kiaccuduxanus. [lpumenenue.

11.  Crpoenue u GyHKIHUH JTUTHIOB.

12.  benku. Ocobennoctu obpazoBanus. llentugHast cBsizb. CTPYKTypbl OEIKOB.
Kondopmarumu.

13.  benku. benkoBerit pongunr. [ToHsTHE YOMKBUTHPOBAHHUS.

14. Crpykrypa monekynsl PHK. Bunbl. @ynknun.

15.  Knaccudukanus pepmerToB. OKCHIOPEIYKTA3HI.

16.  Kiaccudukanus pepmerton. Tpanchepasbl.

17.  Knaccudukanus pepmentos. ['maponasbl.

18.  Kimaccudukanus ¢pepmenton. Jlnassl.

19.  Kiaccudukanus pepmenToB. M3omepassi.

20.  Knaccudukanus ¢pepmeHTOB. JIUrassl (CHHTETa3bI).

21.  CrpoeHue OMOIOTHYECKHX MEMOpaH.

22. [Topsl B munugHOM OHCTIOE.

23.  AT® nacocsl. [Ipumepsl. YpaBaenue ['onpamana. Ypasaenue Tomaca.

24. OcHOBHBIE TIOJIOKEHUS ¥ KOHIICTIUU CYOKIETOYHONU OHO(U3HUKY.

25.  IIpuHnunsl MONeKyIspHOTro y3HaBaHus Kpeiina.

26.  OcHOBBI OMOTEpPMOJIMHAMUKH. BHYTpEeHHS SHEPTUs U CTENIEHU CBOOO/IBI.

27. 3akon bonbrnmana. [lepBoe Havano TepMoarHAMUKH. TEMI0EMKOCTh. Y paBHEHHE
Maiiepa.

28.  Owutponms. Bropoe Hauano tepmoamHaMuKu. CTAaTHCTHYECKOE OIpEeIeHUe
SHTPOIHUH.

29.  Peaxmus ¢pepMEHTaTUBHOTO KaTalu3a.

30. Jlea MmexaHu3Ma (epMEHTATHMBHOTO  KaTaju3a: KHUCIOTHO-OCHOBHOH U
KOBAJICHTHBIN.

31.  CrpoeHue 6MOIOrHYECKHX MEMOpaH.

32.  TlaccuBHBII U aKTUBHBIN TPAaHCMEMOPAHHBIN TPAHCIIOPT.

33.  VYpauenue HepHucra-Ilnanka.

34.  3akon duka.

35. JIuddys3us nonsipHBIX MOJIEKYJ BOJBI Uepe3 MeMOpaHy.

36.  Oo6neryennas nupdysus.

37.  DHepreTuyeckue MOTEHIMAIbl OMOMEMOpaH.

38. MeMOpaHHBIH MOTEHITHAT.

39.  IloreHumanmbl HOKOSI.

40. DBOJIIOIIMOHHBIA U WHKEHEPHBIN MOAXO0 K CO3JaHUI0 OMOHAHOMAIIIWH.

41.  CamoacceMOIMpOBaHME U CAMOOPraHU3aIMs OMOMOJIEKYI.

42.  buonanoTtexHoJOTHH B (apMmarieBTuke. [lomydeHne pekoMOMHAHTHBIX OEIKOB.

43.  MukpoOHOIOTHYecKHe CUCTEMBI JJI1 HAHOOMOTEXHOJIOTHH.

44, buoceHncopsl.

45.  MeTtoapl CTpYKTYpHOT'O aHaln3a.
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46. MeToapl MUKPOCKOITHH.

47. MeTtoabl ONTUYECKON CIEKTPOCKOIUHU.

48.  Macc-cniektpomerpus. Monuzanms oOpasios.

49.  MopaenupoBaHue Makpomonekyl. [lakersr mporpamMm. Onucanue.

50. Marpunsr Blosum u PAM npu BbeIpaBHUBaHUM OJM3KO POJCTBEHHBIX

[I0CJIEI0BATENbHOCTEN, HA3HAUEHUE U OTJINYUSL.
8.2. IIlpuMepbl KOHTPOJILHBIX PAdOT /ISl TEKYLEro KOHTPOJISI 0CBOCHHS AU CUHUILIUHBI
Jist TeKyIero KOHTPOJIS MPETYCMOTPEHO 3 KOHTPOJIbHBIE PAOOTHI.

KonTpoJuanHuas padora No 1
MakcuMajbHafa oleHKa — 4 0aj1a

1. OcobenHoct ¥ pa3iauuusi OMOHAHOTEXHOJOTMM M  HAHOOMOTEXHOJOTHH.
HanoOuotexHonorus B OMOTEXHOIOTHH.

2. CrpykTypa 1 KoHpOpManus OuoMosieKys. B3auMocBs3b CTPYKTYpHI U (DYHKIHH
monekyn. Kondopmaimonusie nepexoisl. MexXMonIeKyaspHOe CBS3bIBAHUE.

3. Crpoenue u kinaccupuKaius yrieBoaoB.

4. TpertuyHast ¥ 4yeTBepUUHAsl CTPYKTYphl O0enkoB. benkobiit Gonaunr. [Ipumepsr.

[TonsTHE YOUKBUTHPOBAHUS.

KourpoanHas padora Ne 2
MakcuMajbHaa olleHKa — 4 0aJs1a

1. OcHOBBI OMOTEpMOIMHAMUKH. BHYTpEeHHss SHEPrus ¥ CTENeHN CBOOOIbI

2. Knaccugukarus pepmentoB. OKCHI0peyKTa3bl.

3. Peakuus ¢epMEeHTAaTHBHOrO Karanum3a B OOLIEM BHJE, ONKCAaHWE MEXaHH3Ma
(cragum).

4. [TaccuBHBIM M aKTUBHBIN TpaHCMeMOpaHHBIN TpaHcnopT. Knaccudukanus BugoB

IIACCUBHOIO TpaHCIOpTa. YpaBHeHHe Teopeiia.

KourpoanHas padora Ne 3
MakcuMaJbHad oleHKa — 4 0aia

1. OBOJIIOIIMOHHBIA M WHXEHEPHBIA TOJIXOJM K CO3/IaHUI0 OHMOHAHOMAIIIWH.
CTpyKTypHBIE IPUHIUITEI OMOHAHOTEXHOJIOTHH.

2. bruonanorexnonorun B ¢apmanenTtuke. [loaydeHrne peKOMOMHAHTHBIX OEJIKOB.
Texnonorus pekomOorHanTHbIX JTHK.

3. buocencopsl.  Ilonsatue  OGuoceHcopoB.  Knaccudukanmm  GuoceHCOpPOB.
TpeboBaHue Kk OMOCEHCOPaM.

4. MeTobl CTPYKTYpHOTo aHaiau3a. PeHTreHoBcKas Kpuctamiorpadus.

8.3. Bonpoch! /1Jisi HTOrOBOI0 KOHTPOJISI 0CBOECHHS AUCHUIUINHBI (3K3aMeH, 2 ceMecTp)

1. OcobeHHOCTH ¥ pa3inuyusi OHMOHAHOTEXHOJOTMM W HAHOOWOTEXHOJIOTHH.
HanoOuotexHonorus B OMOTEXHOIOTHH.

2. [Tonsitue 6uodusuku. Mcropus pazBurtus.

3. Paznenst 6uodusuku. Poccuiickas u eBponeiickas kinaccudukanus. Mcropus.

4. CrpykTypa 1 KoHpopManus OuoMosiekya. B3auMocBsi3b CTPYKTYpHI U (QYHKIHH
monekyi. KonpopmannonHslie mepexosl. MeXMOIEeKYISIPHOE CBSI3bIBAHUE.

5. OCHOBHBIE TIOJI0KEHUS U KOHUENINN CYOKJIETOUYHONH OHO(PHU3UKH.

6. OO6mue monoxeHUs: OHOdHEpreTUKd  (MOHATHS  OMOTEPMOJUMHAMHKU U
OMOKMHETHUKH ).
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7. OO6mme moMoXeHUssT  (PU3MONOTHYECKOM W aHAaTOMUYECKOW  Ouopu3uKu
(bnomexaHuka).

8. Konnenmus 6udusuku cpeas 0OuTaHus.

9. Crenmnduka >xuBoii marepun. Kierka. Kiierounas reopusi.

10.  ATOMHBIIf COCTaB KUBBIX OPraHU3MOB.

11.  Cpoenuduxa OMOMONEKYISpHON MexaHWKH. ['paBuTanusi M WHEpUUsA. ATOMHAas
rpaHylIsapHOCTh. TernoBoe ABMKEHUE.

12.  Ilpunnumsl MoseKysipHOTO y3HaBaHUs KpeiiHa.

13. Ddusnyeckre B3auMoAercTBUA B OumocucremMax. OcoOEHHOCTH KOBAJIEHTHBIX
CBsI3ed B OMOMOJIEKyax.

14. Ddusnyeckre B3auMonencTBUs B Ouocucremax. OCOOEHHOCTH HEKOBAJIEHTHBIX
B3aWMOJICUCTBUML.

15.  Crpoenue u kinaccudukanus yrieBojoB.

16.  Onruueckas nzomepus B yriaeBojax. [Ipumeps.

17.  VYruneonubl. Ctepeonsomepsl. [Ipumepsr.

18.  OcHOBHBIE MOHOCAXAPH/IBI.

19.  buonoruyeckue nonucaxapuasl. OcodeHHocTr cTpoenus. [IpocTeie U ClOXKHBIE
yrieBopsl. [Ipumenenue.

20.  Ocobennocru crpoenusi aMuHokuciot. Knaccuduxanus. [Ipumenenue.

21.  OcobOennoctu oOpazoBanus OenkoB. llentumaHas cBsi3b. CTPYKTYphl OCIIKOB.
[lepBuuHas u BTOpUYHbIE CTPYKTYpHI OenkoB. Kondopmariuu

22.  TpernuHas W YeTBEpUYHAs CTPYKTyphl OenkoB. bemkoBeii ¢onmunr. [Ipumepsr.

[TonsiTrie yOUKBUTHUPOBAHUSI.

23.  JIHK. ®ochopommddupnas cBszb. [IpaBumo 3.Yapradda. KomraemeHTapHOCTS.
VYpoBuu komnaktuzanuu JJHK. OcHoBHbIE QyHKIINU.

24, Crpykrypa mosekyinsl PHK. Bunbl. ®@ynxiuu.

25. Ctpoenue u GyHKIUH JTUTHIOB.

26.  OcHOBBI OMOTEPMOIMHAMHUKH. BHYTpEHHSISI SHEPTUS U CTENIEHH CBOOO/IBI.

27.  3axoH bonbumana. [lepBoe Hauano tepMoanHaMHUKU. TenaoeMKOCTb. YpaBHEHUE
Maiiepa.

28. Outponusa. Bropoe Hauanmo tepmoauMHaMukd. CTaTUCTHYECKOE OIpe/eieHne
SHTPOITUH.

29.  Ilonsarue ¢epmeHTaTUBHOrO OHMOKaTanu3a. OCHOBHBIE MOHATHS SH3UMOJIOTHU.
Crneunduueckue uepTsl 6MokaTaau3aTopoB. [IoHATHE AKTUBHOTO LIEHTPA.

30.  Knaccugukanus pepmeHToB. OKCHIOPETYKTa3bI.

31.  Kunaccudukanus pepmenton. Tpanchepassl.

32.  Knaccudukanus ¢pepmenToB. ['unponassl.

33.  Knaccudukanus pepmerToB. JInassl.

34.  Knaccudukanus pepmentoB. M3omepassbl.

35.  Knaccudukanus pepmerToB. JIurassr (CHHTETa3HbI).

36.  Peakuus ¢epMEHTaTUBHOIO KaTajiu3a B OOIIeM BHUJAE, OINUCaHME MeXaHH3Ma
(cragum).

37.  Mogenu GpepMeHT-CyOCTPaTHOTO CBS3BbIBAHUS, MOJIENb "KIt0U- 3aMOK" Puiepa.

38. Mogemn  ¢depMeHT-CyOCTpaTHOTO  CBSI3BIBAaHWS ~ MOJENb  pyKa-mepyarka"
Komutanza.

39.  Omnwmcare aBa MexaHHW3Ma (EPMEHTATHBHOTO KaTaim3a: KUCIOTHO-OCHOBHOW M
KOBAJICHTHBIN. [Ipumepsl.

40. Kuneruka depmentaruBHoit peakuuu. YpaBHeHue Muxasnuca-MenTteHa. BoiBoa
YpaBHEHHS.

41. VpaBHenne Muxasnuca-MenrteHa. OU3NYECKNN CMBICI KOHCTaHTbI Muxasmiuca.

Bnusaue Temneparypsl u pH Ha ckopocTh (hepMEHTaTUBHOM peaKIMu.
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42.  CrtpoeHne OMOIOTHYCCKUX MEMOPAH.

43.  TlaccuBHBIM M aKTUBHBIA TpaHcMeMOpaHHBIN TpaHcnopT. Knaccudukanus BumoB
IIACCUBHOTO TpaHCIOpTa. YpaBHeHue Teopernia.

44.  VYpasuenue Hepucra-Ilnanka.

45.  3akon ®uka. [TaccuBHas (mpoctas) nuddysus yepes memOpany. [Iporunaemocts
dochomununHoi MeMOpaHbI I Pa3INYHbIX MOJIeKyl. CpaBHEHHE.

46.  Jluddy3us noaApHBIX MOJEKYJT BOJBI Yepe3 MemOpaHy. TpaHcmopT uepe3
MeMOpaHy ¢ TOMOIIBIO0 OEITKOB-TPAHCIIOPTEPOB.

47.  Ooneruennas nuddys3usa. Ornuums obierdyeHHor auddy3ur OT MaCCHUBHOM.
TpancMeMOpaHHBIN TPAHCIIOPT TITFOKO3HI.

48.  Tlopsl B IMNHUIHOM OMCIIOE. AKTUBHBIM TPAHCIIOPT.

49.  DHepreTHuecKkue NOTEHIMANIBl OnomMemOpaH. MeMmOpaHHBI  MOTEHLIHAL.

[ToreHnuanb! NOKOS.
50.  AT® nacocsl. [Ipumepsl. YpaBaenue ['onpamana. Ypasaenue Tomaca.

51.  DOBOJIOLMOHHBIM M HWHXXEHEPHBIH MOJAXOA K CO3JaHHI0 OMOHAHOMAILUH.
CTpyKTypHBIE IPUHIUITEI OHOHAHOTEXHOJIOTHH.

52.  Crpyktypa u  crabuinbHOCTh  Ouomosiekyn. CamoaccemOnupoBaHue |
CaMOOpTaHU3aIHsl.

53. OyHKIMOHAJbHBIE TIPUHITUTIBI OMOHAHOTEXHOJIOTUH. HNudopmanmonno-
yhpasisieMoe acceMOJInpoBaHNEe OMOHAHOMAIIIKH.

54.  Ilpumepsl OuonanomamuH. PubGocoma kak uHGOPMAIMOHHO-YIIPABISEMbIN
HaHOacceMOIep.

55. Texnosorus pekomouHanTHbIx JTHK.

56. Xumnueckuii cuares JJHK.

57.  buonanorexHonoruu B (hapmareBTuke. [lonyyeHre peKoMOMHAHTHBIX OEIKOB.

58.  Mukpobuosornyeckue CUCTEMBI JUTSL HaHOOMOTEXHOJIOTUH.
MMMyHOIMarHoCTUKA.

59.  Oco0eHHOCTH M MPUHIUITBI XUMUYECKUX HAHOTpaHc(hopMaIuii B Onocucremax.

60.  buocencoper. Ilonarme  OmoceHcopoB. Krnaccubpukamuum  OHOCEHCOPOB.
TpeboBanue k OMOCEHCOpaM.

61. Knaccugukamuss ~ OGHOCEHCOPOB. AHanmuTHuecKue M KaJuOpOBOYHBIE
XapaKTEPUCTHKH.

62. YCeTpolCcTBO U IPUHLHUIL AeHCTBUA. Mexanusm nenctsus. [Ipumepsr.

63. Knaccudukamus OmoceHcopoB. OCOOCHHOCTH IO CPAaBHCHHIO C XUMHUYCCKUM
CEHCOPOM.

64.  DIeKTpOXUMHYECKUH OMOCEHCOD.

65.  Ontuueckuii 6moceHcop.

66.  I'paBuMeTpHuYECKHIl OMOCEHCOD.

67.  Mertoabl CTpyKTYpHOro aHanu3a. PeHTreHoBcKas Kpucramiorpadus.

68.  DNeKTpOHHBIA MapaMarHUTHBINA PE30HAHC.

69.  SlnepHblif MarHUTHBIN pe30HAHC.

70.  MeTtoabl MUKPOCKOIHS. DJIEKTPOHHAS MUKPOCKOITHSI.

71.  ATOMHO-CHJIOBast MUKPOCKOIIHSL.

72.  TyHHenpHass MUKPOCKOITHSI.

73.  Metoabl ONTHYECKON CIEKTPOCKONMH. MoeKymnsapHas CIEeKTPOCKOIIHSI.

74.  UndpaxpacHas COEKTPOCKOMUSI.

75.  CrnekTpockonus B BUAMMON U yIbTpaHrOIeTOBON 00IACTSIX.

76.  Macc-cnektpoMerpusi. MoHu3arms oOpasIos.

77.  Dnexrpo-pacubututenbHas nonusanus (ESI)/

78.  JlazepHO-mecopOIMOHHAS MOHW3AIUS C YY4aCTHEM KOHJICHCHPOBAHHOW MaTPHIIBI
(MALDI)/
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79.  AnanmuzaTtophl Macc. /[eTekTupoBaHue CUTHAA.
80.  IIporpamma BLAST st BeIpaBHUBaHUS POACTBEHHBIX MTOCIIEI0BATEIHLHOCTEH.

q)OHI[ OLCHOYHBIX CpCACTB HNPUBCACH B BUAC OTACIIBHOI'O JOKYMCHTA, ABJIAIOLICTOCA
HEOTHEMJIIEMOH YacThI0 OCHOBHOM 06p8,30BaTeJ'IBHOI‘/'I IIporpaMMmal.

8.4 CtpykTypa u npumMep OuJiera JIJsi Ik3amMmeHa (2 cemecTp)

Ok3ameH 1o aucuuiuimHe «MonekynspHas Ouodusuka U OMOHAHOTEXHOJOTHH)
MPOBOAMUTCS B 2 CEMECTpe M BKIIOYAeT KOHTPOJIbHBIE BOMPOCHI IO BCEM paslenaMm paboueit
IpOrpaMMbl JUCIHMIUIMHBL. BUIeT ajis 3K3aMeHa COCTOMT U3 3-X BOIPOCOB, OTHOCSIIHMXCS K
yKa3aHHbIM pazzenaM. OTBeThl Ha BONPOCHI K 3K3aMEHY OLEHUBAIOTCS U3 MaKCHMalbHOU
omeHKH 40 OayyIOB CIEAYIOMIMM 00pa3oM: MaKCUMAIbHOE KOJIMYECTBO OayuioB 3a TEpPBBIN
Borpoc — 15 Gamnos, BTopor — 15 Gamnos, Tpetnit — 10 6amnoB. MakcuMaibHOE KOJTHMYECTBO
OasioB 3a sk3ameH — 40 6asuioB.

[Ipumep Ounera ams 3K3aMeHa!

«Ymeeporcoaro» Munucmepcmeo nayku u evicuiezo oopazoeanus P@®
3as. kageopou XOU Poccuiickuii XUMHKO-TEXHOJIOTHYEeCKHH YHUBEPCUTET
uMenu /I.A. MenneieeBa
Kadeapa xumuyeckoro u papmaneBTH4ecKOro MHKUHUPHHIA

(JloimkHOCTD, HAMMEHOBaHHE Ka(enpsl)

H.B. MenbiyTuna 28.04.02 HanouH:keHepus
(Homwer) (M. O. Camuus) Marucrepckasi IporpaMma —
«» 20 T. «DYHKIHOHAIbHbIE H KOMIIO3HIHOHHbIC HAHOMATEPHAJIbI,

U3eJIU U3 HUX)»
Jucuumumna - «MosekyaspHasi 0Ouopusuka u

0MOHAHOTEXHOJIOT UM
Buier Ne 1
1. CrpykTrypa u KoHpopMmauus 6MomMoieKkyl. B3auMocBs3b CTPYKTYyphl U (YHKIHH MOJEKYI.
Kondopmannonnsie nepexopl. MexxMoneKkyasipHOe CBSA3bIBAaHUE.
2. Knaccugukarus pepmenToB. OKCHI0pEyKTa3bl.
3. [Tpumepsl 6uonanomamuH. Pubocoma kak nHGOpMaMOHHO-YIIpaBiIsieMblii HaHOAacceMOIep.

9. YYHEBHO-METOANYECKOE OBECIHEYEHUE JUCLHUITJINHBI

9.1. Pexomenayemas iureparypa

A) OcHoBHasi IMTEpPaTYypA:

1. Jlynenko H. I'. Hawana 6moxumuu [Tekct] : B 2 4. : YuebHoe nocodbue / H. T
Jlyuenko, C. B. Kanénos, A. B. benonen. - M. : PXTY um. [I.1. Menneneesa, 2011. - ISBN
978-5-7237-0922-5. U.1 : Kypc nekmmii. - 2011. - 156 c.

2. Jlynenko H. I'. Hauana 6uoxumun [Tekct] : B 2 4. : YueObHoe mocobue / H. T.
Jlynenko, C. B. Kanénon, A. B. benonen. - M. : PXTY um. .. Menneneesa, 2011. - ISBN
978-5-7237-0922-5. U.2 : UnpopmarronHsle MaTtepuansl k Jekiusam. - 2011. - 103 c.

3. OcHoBbl Onoxumun. Cratnyeckas ouoxumus [Tekct] : yuedHoe mocodme / O. JI.
Jlonuna [u ap.]. - M. : PXTY um. .. Mengeneena, 2013. - 172 c.

4. ['asutr 3. HanoOGuorexHoJOrusi: HEOOBATHBIE MEPCIEKTUBBI pa3BUTHA. — M.:
Hayunwiit  wmup, 2011. — 152 c¢. [OnekTpoHHbIl pecypc]: - Pexum nocrymna:
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https://www.studmed.ru/gazit-e-nanobiotehnologiya-neobyatnye-perspektivy-
razvitiya_8ef2b83c43d.html (nara obpamenus: 07.04.2025).

b) lonosiHuTeIbHAS JUTEpPaTypa:

1. Omanya1s H. M. Xumudeckas u Ouonornyeckas kuHetuka/ H. M. Dmanyans, U.
B. bepesun, C. /I. Bapdonomees. - M. : U3a-8o MI'Y, 1983. - 295 c.

2. Kadapos B.B., Bunapos A.1O., I'opaees JI.C. MoaenupoBanre OHOXUMHYECKUX
peaktopoB. — M. : JlecH. mpom-T1b, 1979, 344 c.

3. OrypuoB A.H. Brenenue B Ouodusuky. @uznueckue OCHOBBI OMOTEXHOJIOTHU:
yuebnoe nocobue/ A.H. Orypros. — X. .: HTY «XITN», 2008. — 320 c.

4, Puzanuenko I'. 1O. Jlekuuu mo MaTeMaTuyecKuM MOJIEISAM B OMOJIOTHH (U371, 2-€,

ucnp. u gonodx.). Mxesck: MU3n-so PX/I, 2011. 560 c.

5. buodusuka: yueonuk / A.b. Pyoun. M.: KHOPYC, 2016. 190 c.

6. OrypuoB A.H. buonorunueckue memOpansl: yue6Hoe mocobue/ A.H. Orypuos. —
X. o HTY «XI1», 2012. — 368 c.

9.2. PekoMeHyeMble HCTOYHUKHN HAYYHO-TeXHUYECKOH MH(OPpMALIHHU

— [Ipe3eHTanmu K JEKIUSM.
- MeToarueckrue peKOMEH/IAIKMH 110 BBITTOJIHCHHIO JTA0OPaTOPHBIX PadoT.

Hay4Ho-TexHHYecKne KypHabl:
- «[Iporpammubie poayKThl U cucteMbl», ISSN (nmeuarnoit Bepcun) — 0236-235X,
ISSN (onmaitHoBO# Bepcun) — 2311-2735;
- «Cranmaptsl u kauectBo», ISSN — 0038-9692;
- «Teopernyeckre OCHOBBI XUMU4eCKo# TexHonorum», ISSN — 0040-3571,
- «Computers and Chemical Engineering» ISSN — 0098-1354;
- «Hanorexnonoruu: pazpadorka, npumenenne — X X1 Bex», ISSN — 2225-0980;
- «Hanoumxenepus», ISSN — 2223-4586;
- «buorexnonorus», ISSN 0234-2758 (Print); 2500-2341 (Online)
- «Matemaruueckast 6uosiorust u 6uonHgpopmaruka», ISSN 1994-6538
- «Biotechnology and Bioengineeringy», ISSN:1097-0290 (Online)
- «Biochemical Engineering Journal» ISSN 1369-703X
- «Journal of Bioscience and Bioengineering» ISSN 1389-1723.

HNuTepHer-pecypcsl:
1. WNudopmarmonnsiii mopran RusNanoNet. Pexxum noctyma: http://www.rusnanonet.ru
(mata obpamienus: 07.04.2025).
2. JlaboparopHoe obopynoBanue komnaHuu «bBMOXUMIIPO». [DnexTpoHHBIH pecypc].
Pexxum noctyma: www.biohimpro.ru (mara oopamienus: 07.04.2025).

3. Protein Data Bank. [DnektponHsbIit pecype]. Pexxum goctyna: https://www.rcsb.org/ (1ara
obpaienus: 07.04.2025)

4. baser nannbix National Center for Biotechnology Information [DnextponHslit pecypc].
Pesxxum moctyma: https://www.ncbi.nlm.nih.gov/ (nata o6pamenwus: 07.04.2025)

5. baza GenkoBeix coenunenuit UniProt [DnextponHsiit pecypc]. Pexum mocryma:
https://www.uniprot.org/ (mata oopamienus: 07.04.2025)

6. IIporpaMMbl MO BBIpaBHUBaHHMIO aMUHOKHCIOTHBIX mocienoBaTensHocTeil: BLAST u
Clustal Omega [DneKTpOHHBIIH pecypc]. Pexum JOCTYyTIA:
https://blast.ncbi.nlm.nih.gov/Blast.cgi; https://www.ebi.ac.uk/Tools/msa/clustalo/ (mata

obpamienus: 07.04.2025)
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CaliTbl Ha aKkTyaJbHbIE KOMIIAHUM MPOU3BOAMUTENEH 1aOOPATOPHOrO U IMPOMBIIIJIEHHOTO
000pYyIOBaHUS €KEr0HO OOHOBJISIOTCS MO0 MaTepuallaM MEXJTyHapOTHOW BBICTABKU «XUMHUS,
«DapmTeK» U Ip.

9.3. CpeacrBa obecnieyeHHUs1 OCBOCHUSI JUCIUNIMHBI

Jns  peanmuszanuu  yu4eOHOW MPOrpaMMbI  MOATOTOBIICHBI  CIEIYIOIIME CPEICTBA
obecreyeHnst OCBOEHUS TUCIUIIINHEL:
— KOHCIIEKTHI JieKui B popmare *.pdf — 17;
— KOMIBIOTEPHBIE MPE3CHTAIIU HHTEPAKTUBHBIX JICKIUi — 17;
— 0Oank BapuanToB pedeparos — 30;
— 0aHK BapuaHTOB KOHTPOJIBHBIX padoT — 30;
— ©Oank OuieToB s 3auéta ¢ oueHkou — 30.

[Tpy MCHOIB30BAaHUHU AJICKTPOHHOTO OOYYCHHS M JAMCTAHLIMOHHBIX O0OpPa30BaTEIbHBIX
TEXHOJIOTHI 3aHSTHUS TOJHOCTHIO WM YaCTUYHO TPOBOAATCS B pexume oHnaiiH. [Ipu sTom
JAHHBIA CITUCOK JIOTIOJIHSICTCS CIICIYIOIIMM Pa3IeiioM:

— rpymmoBoit yat B DUOC, nHANBUAYAIbHBIC YaThl M TEMATHYECKAasl TPYIITA, TPYIIIOBbIC
OHJIaH-KOH(EPEeHIIUU 1 UHIUBUAYaIbHbIE OHIaH-cobeceqoBanus B MS Teams.

1. ®enepanpubiii 3akoH Poccuiickoit ®eneparuu ot 29.12.2012 Ne 273-®3  «O6
obpazoBanuu B Poccuiickoii ®denepanumy». [DneKTpoHHBIM pecypc|: — Pexum moctyma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7 (mara
obpaenus: 14.04.2025).

2. GenepasibHble  TOCYAAPCTBEHHbIE  OOpa3oBaTelbHbIE  CTAHAAPTHl  BBICLIETO
oOpaszoBanus // KoopInHAIMOHHBIN COBET Y4eOHO-METOAMYECKUX OOBEIWHEHHWH W HAyYHO-
METOAMYECKHX COBETOB BbICIIEH 1IKoJbI. [lopTan denepanbHbix 00pa30BaTeNbHBIX CTAHIAPTOB
BBICILIETO oOpazoBaHus [DnexTpoHHbIH pecypc] - Pexxum JIOCTyIa:
http://fgosvo.ru/fgosvo/152/150/25/ (nata obpamenus: 14.04.2025).

3. Ilpuka3 MunucrepctBa oOpazoBanuss u Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxkaeHuH [lopsiaka mpUMeHeHHsI OpraHM3alUsaIMH, OCYILECTBIISIOUIMMU 00pa30BaTEeIbHYIO
NeSITeTbHOCTD, DJIEKTPOHHOTO OOYUYEHWsI, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH TPH
peanu3alMu 00pa30BaTENbHBIX MporpamMm». [DIeKTpoHHBIM pecypc]: — Pexum nocryna:
http://pravo.gov.ru/proxy/ips/?dochody=&nd=102447332&intelsearch=816+%EF%FO%E8%E
AYEO%E7 (nata obparenus: 14.04.2025).

4. Ilpopeccuonanpupiii crannapt 40.004 «Cneunanuct B 00JIaCTH TEXHOJIOTMUECKOTO
o0ecrieyeHns MOJIHOTO LMKJIA MPOU3BOJICTBA OOBEMHBIX HAHOMETAJIOB, CILJIABOB, KOMIIO3UTOB
Ha WX OCHOBE WM W3JCNHHA W3 HHUX», YTBEpXKIEHHBIA MpHKa3oM MuUHHCTEpPCTBA TpyAa H
counanbHoOM 3amuThl Poccniickont @enepanuu 03.02.2014 Ne 72H.

5. [Ipodeccuonanpuspiii crangapt 40.020 «Crnenmnanuct B 00JaCTH TEXHOJOTUYECKOTO
o0ecrieyeHUs TMOJHOIO IMKJIA TPOU3BOACTBA OOBEMHBIX HAaHOKEpaMHK, COEIUHEHUH,
KOMITO3UTOB Ha MX OCHOBE U M3JICNTUI U3 HUX», YTBEPKACHHBIA IPUKa30M MHUHUCTEPCTBA TPYyAa
U counanbHou 3amuThl Poccniickoit @enepanuu ot 11.04.2014 Ne 234m.

6. [Ilpodeccuonanbuprii  cranmapr  26.006  «Cmemmammct  mo  pa3paboTke
HaHOCTPYKTYPUPOBAHHBIX ~ KOMIIO3UIMOHHBIX  MaTepUAIOBY», YTBEPXKAEHHBIH  NPHKA30M
MuHncrepcTBa Tpyaa U conranbHou 3amuTel Poceniickont @enepannn 08.09.2015 Ne 604H.

7. Ilpodeccronanbupiii crangapt 40.104 «CrenuanucTt mo U3MEpEeHUIo MapaMeTpoB U
MOTU(UKAIIMA CBOWCTB HAHOMATEPUAIOB M HAHOCTPYKTYpP», YTBEPKICHHBIA TPUKA30M
MunucrepcTBa Tpyia u coranbHou 3amuTsl Poccuiickoit @enepannu ot 08.09.2015 Ne 611H.

[Ipu oCBOGHMM TUCIMIUIMHBI CTYIEHTHI JOJDKHBI HCIOJIB30BaTh HWH()OPMAIMOHHBIC U
UH()OPMAIIMOHHO-00Pa30BATEIILHBIC PECYPCHI CIIEAYIOIIUX MOPTATIOB U CAUTOB:
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1. Cucrema (denepanbHbIX 00pa3oBaTeNbHBIX ToOpTajgoB. CucremMa OTKPBITOTO
obpazoBanus. Koncantunrossiii nearp MOC OO P®. [Onekrponusii pecypc] — Pexum
nocryna: http://www.openedu.ru (mara obpamienuns: 14.04.2025).

2. Uadopmarmonnas cuctema «EIMHOE OKHO JTOCTYIa K 00pa30BaTeIbHBIM PeECypcamy».
[DnexTponnsiii  pecypc] — Pexum gocryma: http://window.edu.ru/ (mara oOpaiueHus:
14.04.2025).

10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT' Ui, UCITOJIb3YEMBbIX B
OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannoHuyro HOJIEPIKKY M3y4eHUS TV CLIUTUTAHBI OCYILECTBIISIET
Nudopmanmonno-o6udamoreunsiii nentp (MBL)) PXTY wum. .M. MenpaeneeBa, KOTOpPBIA
oOecrieynBaeT OOY4YaIOUIMXCS OCHOBHOM y4eOHOH, y4eOHO-METOAMYECKOH U Hay4yHOH
JUTEPATypoi, HEOOXOIUMOM JIsl OpraHu3aluy o0pa3oBaTEIbHOIO Ipolecca MO AUCLUUILINHE.
O6muii 06vem mHOrooTpacneBoro ¢gouga MBI[ na 01.01.2025 r. cocraBmsier 1 563 142 k3.
®ounpn UBL] pacnionaraer yueOHOH, yueOHO-METOUYECKON U HAYYHO-TEXHUYECKON JTUTEepaTypoi
B (JOpME TMEYaTHBIX M DJIEKTPOHHBIX M3aHUH, a TaKXKe BKIOYAET OQHUIMAIbHBIC, CIIPABOYHO-
6ubnuorpaduueckue, crerraaTn3upoBaHHbIe OTEUECTBEHHbIE M 3apyOeKHbIC NepUOIUYECKUe U
uHpopmannonnsie u3nanus. MBI obecnieunBaer goctyn K npodeccuoHanbHbIM 0a3aM JTaHHBIX,
UH(POPMALIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CHCTEMAM.

Kaxnp1ii oOyuarommuiicsi odecriedeH CBOOOJHBIM JIOCTYIIOM M3 JIFOOOH TOYKH, B KOTOPOU
uMeeTcss JocTyn K ceTd MHTepHeT M K 3yeKTpoHHO-OuOnuoreuHoit cucreme (ObC)
YHUBepcUTeTa, KOTOpas COJCPKHUT pa3IMYHbIe H3JaHUS 10 OCHOBHBIM H3Y4aeMbIM
JUCLUIUIMHAM M cpOPMHUpPOBaHA IO COIVIACOBAHHUIO € IpaBooOIagaTe s IMi yueOHOH U yyeOHo-
METOAMYECKOHN JINTEPaTyPHI.

Jns  Oojmee  MHOJHOIO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMorpauyeckoro u
uH(popmanmoHHoro odciyxuBanus B MBI peanuzoBana TexHosorus ODIEKTPOHHOM TOCTaBKU
JIOKYMEHTOB.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE TUCHUITVINHBI

B coorBercTBUM C y‘~I€6HI>IM IUIaHOM 3aHATUA 1O JUCHUIINIMHE IIPOBOAATCS B Q)opMe
HeKHHﬁ, MMPAKTUICCKUX U J'Ia60paTOpHBIX 3aHATHH U CAMOCTOSTEIIbHOM pa60TBI CTYyACHTA.

11.1 O6GopynoBaHue, HeoOX0AUMOe B 00pa30BaTeIbLHOM Mpoliecce

Jnst u3ydeHus: MUCHUTUIMHBL «Monekynapnas Ouogu3zuka u OUOHAHOMEXHOI02UU)
UMeeTCsl JIeKIMOHHasg YydeOHas ayauTopusi, oO0OpyJOBaHHAas dSJIEKTPOHHBIMH CpPEJICTBAMU
JeMOHCTpanuu (KOMIIBIOTEp CO CpPEJICTBAMHU 3BYKOBOCIIPOM3BEACHHUS, TPOCKTOp, JKpaH) W
yueOHOM MeOenblo; ydeOHas ayauTopusl [Uid TPOBEACHHUS NPAKTHUECKUX  3aHITHIA,
000pyI0BaHHAs AJIEKTPOHHBIMH CPEJICTBAMH JIEMOHCTpAIu; OMOIMOTEeKa, uMeromas padoune
KOMIIBIOTEPHBIE MECTa JIJIsi MarCTPAaHTOB, OCHAIIICHHBIE KOMITBIOTEpAaMH C JIOCTYNOM K 0azam
JTaHHBIX U BBIXOJAOM B IHTEpHET.

11.2 Y4eOHO-HArJSIHBIC MOCOOUSH

ITo mucuunnuee «Monekynapuaa Ouousuka u OUOHAHOMEXHOIO2UU» [OCTYIHBI
y'-Ie6HI)Ie MaTcpurabl. Peam3oBansr JICEKIIUN 110 y‘Ie6HI)IM pasaciaM B COOTBETCTBHU C
IporpaMMOi TUCHMIUIMHBI B BUJE Mpe3eHTanuil. JlocTynmHbl KOMIUIEKCHI TabopaTOpHBIX padoT,
BAPUAHTHI 33JJaHUH, JIEKTPOHHBIN pa3IaTOYHbIM MaTepual K pa3zesaM JEKIIMOHHOIO Kypca.
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11.3 KomnbroTepbl, HHGOPMANUOHHO-TEJIEKOMMYHUKAIMOHHBIE CETH, ATINMAPATHO-
NMporpaMMHbIe U ayJANOBU3YyaIbHbIE CPEICTBA

Ha xadenpe Xummueckoro u (papmManeBTUUECKOTO HWHXKMHUPUHTA HCHOJIB3YIOTCS
UH(POPMAIIMOHHO-METOJUUECKUE MaTepUaNIbl: WHCTPYKIIMM 10 TEXHUKE O€30IacHOCTH B
KOMITBIOTEPHOM KJIACCE; METOJUYECKHE PEKOMEHIAIMH K MPAKTHYECKHUM WU JIaOOpaTOPHBIM
3aHATUSAM; y4eOHBIE MOCOOWS; DJICKTPOHHBIC Y4eOHBIC MOCOOUs; KadeapalbHble OMOIUOTEKH
AIIEKTPOHHBIX H3JIaHH; y4eOHO-METOIUYecKrue pa3paboTKu Kadeapsl B IEKTPOHHOM BHUJE;
pa3IaToyHBId MaTepuai K pa3zieiaM JUCIUTUTMHBL, CIPABOYHBIC MaTEPHAIBL.

Ha xadenpe Xummueckoro u (papmManeBTUUECKOTO HWHXKMHUPUHTA HCHOJIB3YIOTCS
AJIEKTPOHHBIE 00Pa30BaTEIbHBIC PECYPCHI: JIEKTPOHHBIC MPE3CHTAIIUH K pa3ziesiaM JICKIIHOHHOTO
Kypca; 3JeKTPOHHbIE KOHCIIEKTHI JICKIMi; yueOHO-METOIu4YecKrue pa3paboTKH B AJIEKTPOHHOM
BUJIC;, JICMOHCTPAIMOHHBIC IPOTPaMMBbl; CICIUAIN3UPOBAHHOE IPOTPAMMHOE OOECIICUCHHE;
CIPaBOYHBIC MATEPHAJIBI B JICKTPOHHOM BHJIE.

11.4 TlepeyeHb JUIEH3MOHHOI'O MPOrPAMMHOI0 o0ecredeHust

Jns peanuzauuu JUCUUIUIUHBL «MoneKyaapnaa ouogu3uka u 0UOHAHOMEXHON02UUY
Ha kadempe Xwummueckoro W (apManEeBTUYECKOTO  HMHXKWHUPHHTA  UCIOJB3YIOTCS
WH(OPMALIMOHHO-METOJUUYECKHE MaTepHalbl: y4eOHble IOCOOUS; JJIEKTPOHHBIE Yy4ueOHbIE
MOCOOUS; PIIEKTPOHHBIEC MPE3CHTAIMH K pa3JiesiaM JIEKIIMOHHBIX KYPCOB; Y4€OHO-METOIUYECKUE
pa3paboTku Kadeap B IEKTPOHHOM BUJIE; BUACOYPOKH K pa3jaenaM AUCLHUILINH.

O0ecneuyeHHOCTD COBPEMEHHBIMU y4eOHBIMU MOCOOUSIMH, BBINTYIIIEHHBIMU
npenoaaBareisiMi - Kageapbl XHUMHYECKOro W (apMareBTUYECKOr0 HWHXXHUHUPHUHTA IS
MaruCcTpPaHTOB, JOBOJIBHO BbICOKas. Ko BceM Hay4YHBIM H3JaHUSAM M YYEOHBIM ITOCOOUSIM,
BeimymieHHbIM depe3 PO PXTY wum. .M. MenneneeBa umeercss noctyn uepe3 (oHIbI
uH(pOpMaMOHHO-OuOMoTewHoro  ¢ouma. Kpome  Toro, OOJBIIMHCTBO  JUCIUIUIHH,
npenofaBaeMblX Ha Kadeape, HMEIOT pPa3BEPHYTYI HHQPOPMAIIMOHHO-00pa30BaTEIbHYI0 U
MH()OPMaAIIMOHHO-METOIUYECKYIO TTOJIEPKKY, K pecypcaM B cetu HTepHeT.

11.5 IlepeyeHb JTULIEH3MOHHOIO MPOTPAMMHOI0 00ecreYeHHs

HanmenoBanne Cpok OKOHYaHUS
PexBU3uTHI JOrOBOpA KonnyectBo o
Ne POTPaMMHOTO . neicTBus
MOCTaBKH JMIIEH3UI
IPOYKTA JMIIEH3UU
. KonTpaxt Ne 62-
Microsoft 642A/2013,
L. Windows 8.1 Microsoft Open License 24 beccpouno
Professional P ' P
Get Genuine Howep
nuien3un 62795478
KonTpaxt Ne 62-
. . 645A/2013
2. Micosoft Office . ;
Standard 2013 MicrosoftOpenLicense 24 beccpouno
Howmep
mvuensuu 47837477
Jorosop Ne 99-1550A- 24 mecsana
Kaspersky 223/2024 o1 25.11.2024 (mponieHue
Endpoint MOJIMTUCKH C
3. Security s i MpaBoOM
onsHeca — nepexo/ia Ha
CranpmapTHbIil OOHOBJIEHHYIO
Russian Edition BEPCHUIO

MIPOJYKTA)
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TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBbI

HanmenoBanme pas3aciioB

OCHOBHBIE TTOKA3aTeIN OLICHKH

DOpMBI U METOBI
KOHTPOJIS U OLICHKH

Pasznen 1.

OCHOBBI 1 OCOOEHHOCTH
MOJICKYJIIpHON OMO(PU3UKH
ouocucrem

3naem:

- OCHOBHBIC TIOJIOKEHUSI U KOHIICTIIIUU
MOJICKYJISpHON OWO(U3UKHA, OCHOBHBIE
KOHIENIUN U HAIpPaBICHUS Pa3BUTHS

OMOHAHOTEXHOJIOTHH;
- crerpuIecKue 0COOCHHOCTHU
OMOMOJIEKYJIISIPHBIX CHCTEM u

OMOMOJIEKYIIIPHON MEXaHUKH

Ymeem:

- aHAJIN3UPOBATh dusnueckue
B3aUMOJICHCTBUSL B  OMOCHCTEMax,
YUUTBIBAsI OCOOCHHOCTH KOBAJIEHTHBIX
1 HEKOBAJICHTHBIX B3aUMOAEUCTBUII;

- aHATM3UPOBATh CTPYKTYpPY
OMOMOJIEKYJI Ha OCHOBE CTPYKTYPHBIX
u  (YHKIMOHAIBHBIX  MPHHIMUIIOB
OMOHAHOTEXHOJIOTHH.

Braoeem:

- OCHOBHBIMH NOAXOJAMHM Ul pacyera
KUHETUKH TpaHCMEMOpPaHHOIO
TPaHCIOPTa

Ouenka 3a
KOHTPOJIbHYIO padoTty 1.
Orenka 3a pedepar
OreHka 3a 3K3aMeH.

Paznen 2.
OCHOBHBIE TPYIIIBI
OHMOJIOTHYECKUX
COE€IMHEHUN

3naem:

- OCHOBHBIE TPYHMBl OHMOJOTUYECKHX
COCAMHCHHMH (aMUHOKHCIIOTHI, OCIKH,
HYKJIEMHOBbIE  KHUCJIOTHI, YTJIEBOJBI,
JIUTINAIB);

Ymeem:

- aHAJIM3UPOBATh ¢duznueckue
B3aHMOJICCTBHS B OHOCHCTEMaXx,
YUYHUTBIBasi OCOOCHHOCTH KOBaJICHTHBIX
¥ HEKOBAJICHTHBIX B3aMMOJCHCTBHIA;

- aHaJIN3UPOBATH CTPYKTYPY
OMOMOJIEKYJT Ha OCHOBE CTPYKTYPHBIX
U (YHKIMOHAJIBHBIX  TPHUHIUIIOB
OMOHAHOTEXHOJIOTHH.

Bnaoeem:

- OCHOBHBIMHU MOAXOAAaMH JJI pacyera
KUHETUKH TpaHCMEMOpPaHHOIO
TpaHCcIopTa

Ornenka 3a
KOHTpPOJIbHYIO paboty 1,
2.

Ouenka 3a
nabopaTopHylo  paboTy
1,25

Orenka 3a pedepar
OreHka 3a PK3aMeH.

Pazpen 3.
buotepmorHaMuka u
dbepMeHTaTUBHAS] KHHETHKA

3unaem:
- OCHOBHBIC TPYMMBI OHUOJOTHYECKUX
COCTMHEHUH (aMUHOKHCIIOTHI, OCJKH,

HYKJIEUHOBBIE  KHUCIJIOTBI, YIJIEBOJBI,
JIUTIAIB);
Ymeem:
- aHAJIM3UPOBATh buznueckue
B3aMMOJICHCTBHsL B OMOCHCTEMax,

Onenka 3a
KOHTPOJIbHYIO paboTy 2.
Onenka 3a
nabopaTopHyo  paboTy
4.

Ouenka 3a peepar
OrneHka 3a DK3aMeH.
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YUUTBIBas OCOOCHHOCTH KOBAJICHTHBIX
U HEKOBAJIEHTHEIX B3aMMOJECHCTBUH.
Braoeem:

- OCHOBHBIMH  TpPHUHIUIAMH H
MOAXOJaMu JUIsl IPOBEICHUS PacueTOB
1o hepMEHTATUBHON KMHETHKE;

- OCHOBHBIMH TOAXOAAaMU I pacyera

KUHETUKHU TpaHCMEMOpPaHHOTO

TpaHCIopTa.
Paznen 4. 3naem: OrneHka 3a
BroHaHOTEXHOIOTHH. - OCHOBHBIE TOJIOKEHUSI M KOHILICMIMH | KOHTPOJbHYIO padboTy 3.
OCHOBHbBIE KOHIIEMIUH U MOJICKYJIIpHON Onodu3uku, ocHoBHBIE | OreHKa 3a
HATPABIICHUS PA3BUTHS KOHIIENIIUN M HANpPAaBIICHUS Pa3BUTHs | JIAOOPATOPHYIO  paboTy

OMOHAHOTEXHOJIOTHH, 1-3, 5.

- OCHOBHBIE Tpymnmbl Ouonornyeckux | Onenka 3a pedepar
COCTMHEHWH (aMUHOKHCIIOTHI, OenkH, | OleHKa 3a SK3aMeH.
HYKJICHHOBBIC  KHCJIOTBI, YTJICBOJIEI,
JIATINIB ),

- OCHOBHBIE TIAKETBI  IPOTPAMM,
UCIONIb3YEMbIe JJIi  MOJIEKYJISPHOTO
MOJICTTUPOBAHUSI.

Ymeem:

- AHATM3UPOBATH CTPYKTYpY
OMOMOJIEKYJI Ha OCHOBE CTPYKTYPHBIX
U (QYHKIHOHAIBHBIX  MPUHIUIIOB
OMOHAHOTEXHOJIOTHH;

- AHATU3UPOBATH CTPYKTYpY
OMOMOJIEKYJI Ha OCHOBE CTPYKTYPHBIX
U (QYHKIHOHAIBHBIX  MPUHIUIIOB
OMOHAHOTEXHOJIOTHH.

Braoeem:

- OCHOBHBIMM  TOAXOAAMH  JUIS
pacdera KHHETUKH TPAHCMEMOPaHHOTO
TpaHCIOpPTa

13. OCOBEHHOCTH OPTAHU3ALINU OBPA3OBATEJIBHOI'O IMTPOLECCA U1
HNHBAJIMAOB " JIN1 C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbsA

OOyyeHne WHBATUAOB W JIMIl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH  37I0POBbBS
OCYILIECTBJISIETCS B COOTBETCTBUU C:

- [TopsimkoM oOpraHuM3allMid W OCYIIECTBICHHS OOpa30BaTENbHOU MESTEIbHOCTH
1o oOpa3oBaTeIbHBIM TpOorpaMMaM BBICIIEr0 OOpa3oBaHHMs — IMporpamMMmaM OakajaBpHara,
mporpaMMaM crenuainurera, nporpaMMmaM maructparypbl (Ilpukaz3 MunucrepcTBa Hayku U
BhICIIEro oOpa3oBanus Poccuiickoit deneparu ot 06.04.2021 Ne 245);

- [TonoskeHneM O TOPSAKE OpraHU3ald M OCYIIECTBIEHHUS 00pa30BaTEIbHOM
JEATETLHOCTH TI0 00pa30BaTENIbHBIM IpOTrpaMMaM BBICHIETO OOpa3OBaHHS — MPOTPaMMaM
OakamaBpuaTta, MporpaMMaM CHEIHaTUTeTa, MpOrpaMMaM MarucTparypbl QeneparbHOTO
TOCYJaPCTBEHHOTO OIO/HKETHOTO 00pa30BaTEIBHOTO YUYPEKJEHUS BBICIIETO 00pa3oBaHUSA
«Poccuiicknii XMMUKO-TEXHOJOTHYECKU yHUBepcuTeT umeHu .M. MenaeneeBa», IpUHATHIM
pemiennem Ydenoro coeta PXTY um. JI.1. Menaeneea ot 28.12.2022, npoTtokon Ne 5;
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- MeToauueckuMl ~ peKOMEHAAMSIMH 10  OpraHu3aluy  00pa30BaTeIbHOTO
mporecca Ui OOydeHUs: MHBAIUIOB U JIUI C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU 3JI0pPOBbS B
0o0pa3oBaTeNbHbIX OpraHMU3alMsIX BBICHIETO O00pa3oBaHHsA, B TOM YHUCIE OCHAIICHHOCTH
00pa3oBaresbHOTrO mpolecca (YyTBEpKIeHbI 3amecTuTenieM Munuctpa oopazoBanusi U Hayku PO
A.A. KiiumoBbeiM oT 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

28.04.02 HanounxeHepusi
MarucTepckas nmporpamma

«Monekynsipaas 6mopu3uKka 1 OHOHAHOTEXHOJIOTHU»
OCHOBHOI 00pa3oBaTeIbHON IPOrPaMMBI
110 HAIIPaBJIEHUIO NTOATOTOBKU

«(DYHKI_II/IOHaJ'IBHI)Ie 1 KOMIIO3MIIMOHHBIC HAHOMATCPpUalbl, U3ACIUA U3 HUX)

®opma 00yueHus: OUHast

Howmep
n3MeHeHus1/
JIOTIOJTHEHUS

Coz[epn(aHI/Ie ,Z[OHOJIHGHI/IH/I/ISMCHCHI/IH

OcHOBaHME BHECEHU
W3MEHEHUS/ NOTIOIHEHUS

MIPOTOKOJT 3aCeAAHUS
kadeapsr Ne oT
«__» 20 1.

MIPOTOKOJT 3aCeAAHHUS
kadenpst Ne oT
«__» 20 1.

MIPOTOKOJT 3aCeAAHHUS
kadenpst Ne oT
«__» 20 1.

MIPOTOKOJT 3aCeAAHHUS
kadenpst Ne oT
«__» 20 1.

MIPOTOKOJT 3aCeAAHHUS
kadenpst Ne oT
«__» 20 1.




MuHHCTEepPCTBO HAYKH M BbIcIIero oopazosanus Poccuiickoii @enepauun
(denepanbHoe rocyiapcTBeHHOE OI0IKETHOE 00Pa30BaTEIbHOE YUPeKIeHUE
BbICIIIEr0 00pa30BaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«OCHOBBI co3JaHnus HAHOOOBLEKTOB U HAHOCTPYKTYPHUHPOBAHHBIX MATCPHUAIOB)

Hanpasiaenue noarorosku 28.04.02 HanouH:keHepus

Marucrepckasi nporpaMmma
«DYHKIUOHAJIBbHBIC U KOMIIO3MLIIMOHHBbIC HAHOMATEPHUAJIbI, H31eJTU U3 HUX)

KBanupukanusa «Marucrp»

Mocksa 2025



[Iporpamma cocraBieHa: mpodeccopoM Kadeapsl XUMHUYECKOTo U (apMaleBTUYECKOro

WH)XUHUPUHTA, 1.T.H., 1oneHToM M.I". 'opauenko

HpOI‘ paMMa paCCMOTpPEHA U 0;[06peHa Ha 3aCCadaHuu Ka(l)eﬂpbl XHUMHUYECCKOIo H

(dapmarneBTHIECKOT0 HHKHHUPHHTA «5» Mast 2025 T., mpoTokoi Ne 6.



1.  IEJb W 3AJAYM JUCTUTLINHBI

IIporpaMmMa cocraBieHa B COOTBETCTBUM ¢  TpeOoBanusimu  DenepanbHOro
roCyJapCTBEHHOI0 00pa30BaTEJIbHOTO CTaHAAapTa BBICLIErO0 0Opa3oBaHMsS — Marucrparypa Io
HarpaBjeHuto noarotoBku 28.04.02 Hanounscenepus (OI'OC BO), HaKOIJIEHHBIM ONBITOM
IpenoJiaBaHusl JTUCLMIUIMHBL Kadenpoil XuMHUYeckoro u ¢apMaleBTUYECKOr0 HMH)KMHUPHUHIA
PXTY um. [I.1. Menneneesa. IIporpamma paccunTaHa Ha U3y4€HHME IUCLMIUIMHBI B TECUCHHE
OJIHOTO CEMEeCTpa.

HucuuninuHa «OcHo6bl  c030aHUA  HAHOO0BLEKMOG8 U HAHOCMPYKMYPUDPOGAHHbIX
Mamepuanoe» OTHOCUTCA K 4yacTd, GOPMHUPYEMOM ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLLICHUH,
bnoka 1 «Aucuumumnel (Mogynu)» ydeOHoOro rutaHa. IlporpaMma AMCHUMIUIMHBL MPEAIIOaraer,
YTO OO0ydYaroluecs HMEIT TEOPEeTHYECKYI0 M IPAKTUYECKYI0 IIOArOTOBKY B 00JacTu
KOJUIOMIAHOM  XMMHUHM,  (U3NYECKOH  XMMHH, MaTepHAJOBENCHHS,  MAaTEMaTUYECKOTO
MOJIEJIMPOBaHUS.

Heap qucnuniannbl «OCHOGbL CO30aHUA HAHOO0BEKMOE U HAHOCHMPYKMYPUPOEGAHHBIX
mamepuanoe» - GOPMHPOBAHHWE Yy CTYACHTOB IPEACTaBIEHUS 00 OCHOBaxX CO3AaHUsA
HAaHOOOBEKTOB U HAHOCTPYKTYPHUPOBAaHHBIX MAaTEpUaAlOB, C YYETOM TEPMOJUHAMHYECKHX
SBJICHUH, BO3HUKAIOLIMX Ha TpaHULEe pas3gena (a3, METOJOB U CIIOCOO0B CTAOMIM3ALUU
KOJJIOWIHBIX CHUCTEM, SIBICHUH camoopranusanmuu, auddy3sun um arperaniuu HaHOOOBEKTOB B
KOJUIOJHBIX cucrteMax. OTHENBbHO CTYIAEHTBl 3HAKOMATCA C MAaTeMaTUYECKMMH 3aKOHaMH,
ONMCBHIBAIOIIMMH  TIPOLIECCHl  3apOXKACHUS M PpOCTa HAHOOOBEKTOB, (OPMHPOBAHUS U
CTa0MIIN3aLUU CaMOOPTaHU3YIOLIUXCS CUCTEM, ITOBEJICHUE KOJIJIOU0B.

3agauyu AUCHMILINHBI:

—00y4yeHHe MarucTpaHTOB TEOPETHMYECKHMM OCHOBaAaM W  METO/JaM  HOJy4YeHHUs
HAaHOOOBEKTOB M HAHOCTPYKTYPHUPOBAaHHBIX MAaTEpUAIOB C YYETOM IPOLECCOB U SBJICHUM,
IPOMCXOJAIIMX Ha IpaHulLe pa3zena das;

—o0yyeHue MarucTpaHTOB TEPMOJMHAMHYECKMM OCHOBaM TaKUX SBJICHHUM, Kak
IUIaBJIeHHE HaHO(a3bl U €€ pacTBOPEHHUE, 3apOoXICHHE M POCT Kpuctaia, Iupdy3us u
arperauus, cMauMBaHue U Jp.;

— 00y4yeHHe MarkuCTpaHTOB IPAKTUUYECKUM HAaBbIKAaM IMPOTHO3MPOBAHUS TMOBEICHUS
HAHOCHCTEM B 3aBHUCHMOCTH OT pa3Mepa IUCIEepCHOM (a3bl U YCIOBUH Cpebl;

— 00y4yeHHue MarucTpaHTOB IPAKTHMUECKUM HaBbIKaM peIIeHHs 3ajad B NpPeAMETHOU
o0JacTy,

— O3HAKOMJIEHUE MAaruCTPaHTOB C OCHOBAMH MOBEACHMSI KOJUIOUIHBIX CUCTEM.

HucuuiuimHa  «OcHO6bI  C030aHUA  HAHOOOBLEKMOE U HAHOCHMPYKMYPUPOGAHHbIX
mamepuanoe» npenogaércs B 3 CEMECTpe M 3aKaHUYMBaeTcsl HK3aMeHOM. KoHTpousb
YCIIEBAEMOCTH CTYIEHTOB BEIETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

Pabouas mporpamMma JUCHMIUIMHBI MOXeET OBITh peaJu30BaHa C MPUMEHEHHEM
AIIEKTPOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUH M DIIEKTPOHHOIO OOYYEHHUS TOJHOCTHIO WIIU
YaCTUYHO.

2. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA JUCIHUITIJIMHBI

Nzyuenue T CLUTUTMHBI «OcHoegut co30anus HAHO00beKMos u
HAHOCMPYKMYPUPOBAHHBIX MAMEPUAIOE» TIPU TIOATOTOBKE MAaruCTpOB IO HAIPABICHUIO
noaArotoBku 28.04.02 Hanounsicenepus, marucrepckas nporpamma — «OyHKIHNOHAIBHBIE U
KOMITO3UITMOHHBIE HaHOMAaTepHaNlbl, W3JCIHS W3 HHUX)» HAlpaBIeHO Ha NpUoOpeTeHHe
CJICAYIOUINX NPO(eCCHOHAIBbHBIX KOMIIETEHIUI U MHHAMKATOPOB MX I0CTHKEHMS:



OcHoBanue

3amava Kox u Haumenosanue "
. OO6bekT unm 0651acTh Konun (mpodeccroHaIbHBIN
npodeccuoHaIbHON MH/IMKATOpa TOCTUKECHUS
eATENBHOCTH 3HAHUS HanMmeHoBanue [1IK K CTaHJapT, aHAJIU3 OIIbITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
Tun 3a1a4 npodeccuoOHAIBHOM 1eSITeJIbHOCTH: HAYYHO-HCCIe10BATEIbCKHII 1 HHHOBAIMOHHBII

Brimonaenue - Xumnueckoe, | [IK-1 Cnocoben I1K-1.3 Bnaneer [Tpodeccuonanbusiii cranmapt 40.011
(byHIaMEeHTAIBHBIX U | XUMHKO- dbopmynupoBaTh HayyHO- | IpuémMamMu  00paboTky, | «Crenuanuct o Hay4yHO-
MIPUKIAIHBIX paboT | TEXHOJIOTUYECKOE HCCJIeIOBATEIbCKUE aHaJM3a, UHTEPIPETAlUH | UCCIEAOBATEILCKUM U OIBITHO-
MTOUCKOBOTO, MIPOU3BOJICTBO 3a71a9u B obmactu | 1 MPEJCTABICHUS | KOHCTPYKTOPCKUM pa3paboTkamy,
TEOPETUYECKOTO u| - CKBO3HBIE HAHOUH)KEHEPUU U | pe3yIbTaToB YTBEPKACHHBIN MIPUKA30M
HKCIEPUMEHTAIHHOTO BUJIBI pemarp ux. HKCIIEPUMEHTA, MuHHCTEpCTBa TpyJa U COLUATBHOM
Xapakrepa C 1eNnbio | IpodhecCHOHaIbHON HaBbIKAMHU  TOATOTOBKH | 3amuThl Poccuiickoit denepauuu OT
OTpeIeTICHUS] TEXHUYECKUX | EATETbHOCTH B Hay4HO- 04.03.2014 Ne 121 u, OO6o0OmeHHas
XapaKTEPUCTHK HOBOU | MPOMBIILJICHHOCTH (B TEXHUYECKUX OTYETOB. tpynoBast ¢yuknus C. IIpoBenenue
TEXHUKH, a Takxke | chepe opraHuzanuu U HAYYHO-HCCIIEJOBATEIbCKUX u
KOMIUIEKCa  paboT MO | MPOBEOEHUS HAy4yHO- OTBITHO-KOHCTPYKTOPCKHX
pazpaboTke WCCIIEIOBATEILCKUX H pa3paboToK.
TEXHOJIOTMYECKOU OIBITHO- C /01.6. OcymecTBiieHHE HAYyYHOTO
JTOKYMEHTAIIH. KOHCTPYKTOPCKHX PYKOBOJICTBA MIPOBEICHUEM

pabor B  oOmactu UCCIIeI0BaHUN o OTAEIbHBIM

XUMHUYECKOTO nu 3ajayaM (ypOBEHb KBaIHU(pHUKALUU —

XUMHUKO- 6)

TEXHOJIOTUIECKOTO

IIPOU3BOJICTBA).




OcHoBanue

3amava Kox u Haumenosanue "
. OO6bekT unm 0651acTh Konun (mpodeccroHaIbHBIN
npoecCHOHATBLHOM WHJUKATOPa JOCTUKEHUS
eATENBHOCTH 3HAHUS HanMmeHoBanue [1IK K CTaHJapT, aHAJIU3 OIIbITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
Brinonnenue _ XuMideckoe, [TK-2. Cniocoben [1K-2.1 3naer  ocHoBHI | [Ipodeccrnonanpubiii ctanmaapt 40.011
(byHIaMeHTaIbHbBIX Y | i MHKO- MIPOBOUTH MPOLIECCOB U TexHoJoruil | «Crenuanuct 1o Hay4YHO-
MIPUKJIIATHBIX PaboT | rexyonornueckoe TEOPETHUUECKUE U | MOJy4YeHUs UCCJIEIOBATEIbCKUM W ONBITHO-
MTOMCKOBOTO, TPOM3BOJICTBO AHAJIUTUYECKUE (GyHKIIMOHATIBHBIX 1 | KOHCTPYKTOPCKHM pa3paboTKam»,
TEOPETHUIYECKOTO u|_ CKBO3HBIE MCCJICIOBAHUS KOMITO3HIIMOHHBIX YTBEP>KICHHBIN MIPUKA30M
AKCIIEPUMEHTAILHOTO BIIBI CTPYKTYpbl U CBOWCTB | HAHOOOBEKTOB u | MuHuCcTepcTBa TpyJda U COIUAIBHON
Xapaxrepa c UEIBIO | 1poheccHOHATBHOMN (GyHKIIMOHATIbHBIX U | HAHOCTPYKTypUpOBaHHbl | 3ammThl Poccuiickoir denepauuu ot
ONPECICHUS TeXHHYCCKHX | jegrenpHOCTH B | KOMIIO3HIIMOHHBIX X 04.03.2014 Ne 121 1,
XapaKTEPUCTUK HOBOM NpoMbILIeHHOCTH (B | HAHOMATEPHAIIOB, MaTepHuajoB O06o0061meHHas TpynoBast QyHKIUS
TEeXHHKH, a TAKKE | chepe oprannzatyu u | OCYIECTBIATE C. [IpoBenenue Hay4YHO-
KOMILUIEKca  paboT 0 | npoBeseHnss HayuHo- | MSMEPEHMA M KOHTPOJDb I1K-2.3 Brnaneer | UccienoBaTeabCKUX U OITBITHO-
pa3paboTke HICCIIe0BaATEIbCKIX 1 | APAMETPOB  MPOLECCOB | HABBIKAMU aHaJIn3a | KOHCTPYKTOPCKUX pa3paboToK.
TEXHOJIOTHYECKOM OLLITHO- MIPU UX MOTYyYECHUHU pe3ynbTaTOB C /01.6. OcymecTBieHue HAYIHOTO
AOKYMCHTalluH KOHCTPYKTOPCKHX AHAJIMTUYECKUX U | PYKOBOJICTBA 3 NPpOBEACHHUEM
paGor B  o6nactu TEOPETHHECKUX UCCIIETOBaHUM o OTJIETTbHBIM
XHUMHYECKOTO u WCCJIEIOBAaHMM B 00JacTH | 3a7a4am
XHMUKO- MaTepHuasoB (ypoBeHb kBamupuKaIum — 6)
TEXHOJIOTHYECKOT 0 HaHOHHXCHCPHH
IIPOU3BOJICTBA).
Brinosinenue — XuMuueckoe, I1K-3 Crioco6en | I1K-3.1 3naer ocHoBHEIC | [Ipodeccronanbubiii ctanmaapt 40.011
(byHIaMeHTaIbHBIX U | xpMHKO- HCII0JIb30BATh METO/IbI o0paboTku | «Cnenuanuct no Hay4HO-
MIPUKJIIATHBIX PalOT | TexHOTOTHUECKOE nH(pOpMaIMOHHBIE JAHHBIX JUIS  aHaJIW3a | UCCIEOBATEIbCKUM U OIBITHO-
MMOMCKOBOTO, TIPOM3BO/ICTBO TEXHOJIOTHH, METO/Ibl | PE3y/ILTATOB KOHCTPYKTOPCKHM pa3paboTKam»,
TEOPETHIECKOTO u|_ CKBO3HEIE MaTeMaTU4eCKOTro HCCIIeI0BaHUI MpH | YTBEPKIECHHBIN MPUKA30M
AKCIEPUMEHTAIBHOTO BUITBI MOJEIIUPOBAHUS U | MIOJy4YEHUHU MuHucTepcTBa Tpya U COLUATBHON
Xapakrepa c UETBIO | 1190 decCHOHANBHOI 00pabOTKH JaHHBIX JJIS (YHKIIMOHATBHBIX U 3ammThl Poccuiickoit ®enepanuu OT
ONPEACICHHUS TEXHUYCCKUX | neqrenpHOCTH B | UCClIEOBaHMS, KOMIIO3UIIMOHHBIX 04.03.2014 Ne 121 H,
XapaKTEPUCTUK HOBOH npoMBILUIeHHOCTH (B | TPOTHO3MPOBAHKS, HaHOMaTEPHAJIOB O060061meHHas TpynoBas QyHKIUS
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OcHoBanue

3amava Kox u Haumenosanue o
. OO6bekT unm 0651acTh Konun (mpodeccroHaIbHBIN
npodeccuoHaIbHON WHJUKATOPa JOCTUKEHUS
3HAHUA HanmeHoBanue [1K CTaHJapT, aHAJIU3 ONBITA)
NEITEILHOCTU [IK
O060011IeHHBIE TPYIOBBIE QYHKIIHH
TEXHUKH, a TaKxke | chepe OpraHu3ally U | pacueToB crpykrypsl, | [1K-3.3 Bnaneer | C. ITpoBenenue Hay4yHO-
KOMIUIEKca  paboT MO | MpOBEAEHUS] HAy4yHO- | CBOMCTB U  IPOLIECCOB | HABBIKAMHU UCCIIEIOBATENIbCKUX U OIBITHO-
pazpaboTke UCCIIEIOBATENbCKUX U | MOIY4YEHHUS MaTEMaTHUYECKOT 0 KOHCTPYKTOPCKHX Pa3padOTOK.
TEXHOJOTMYECKOM ONIBITHO- (G YHKIIMOHATBHBIX 1 | MOJACIIMPOBAHUSA s | C /01.6. OcymecTBieHre HaydHOTO
JIOKyMEHTAIUH. KOHCTPYKTOPCKHUX KOMITO3HIIMOHHBIX pacuera OCHOBHBIX | pYKOBOJCTBA MIPOBEACHUEM
pabor B  00OnacTH | HAHOMAaTEPUAJIOB napaMeTpoB U | UCCIIEIOBAHMIA o OTJEIbHBIM
XUMHYECKOTO u MacIITabupOBaHUS 3aja4am
XUMHKO- MIPOLIECCOB MOIYYCHHUS (ypoBeHb KBaH(pUKAIIUK — 6)
TEXHOJIOTHYECKOTO (G YHKIIMOHATBHBIX u
MIPOU3BO/JICTBA). KOMITO3UIIMOHHBIX
HAaHOOOBEKTOB u

HaHOCTPYKTYPUPOBAHHBI
X MaTepHuaIoB U U3JIETUN
13 HUX




B pesynbprare nuzydeHus: JUCIUTIIIMHBI CTYACHT JIOJDKCH:

3nameo:

— TEPMOJIMHAMHUYECKHE OCHOBBI CHHTE3a HAHOOOBEKTOB, HAaHOCTPYKTYPHUPOBAHHBIX
KOJIJIOUHBIX CHCTEM U HAHOKOMIIO3UTOB;

— BIUSIHUE pa3Mepa HAaHOOOBEKTOB U HaHO(a3bl HA X CBOMCTBA;

— TPUHITUTIBI 5 METO/IBI cTaOUIn3aIuN KOJUTOUTHBIX HAHOCHCTEM u
HaHOCTPYKTYPHUPOBAHHBIX KUIAKOCTEH;

— KOJIJIOMHBIC OCHOBBLI CHHTE3a HAHOOOBEKTOB;

— TOHATHE W KJIACCU(PHUKAIIMIO TTOBEPXHOCTHO-AKTUBHBIX BEIIECTB, NMPUHIUIIBI SIBICHUS
CaMOOpraHu3allid HAaHOOOBEKTOB M WX NPHUMEHEHUS I CHHTE3a HaHOCTPYKTYPHUPOBAHHBIX
MaTepHaJoB;

— OCHOBEI ITOBEICHMS KOJUIOMIHBIX CHCTEM;

— ocobeHHocTH Mu(GY3UU U arperaliiid HAHOOOBEKTOB B KOJUTOMAHBIX CHCTEMaX.

Ymemo:

— BBIOMpPATh METOJbI CHUHTE3a HAaHOOBEKTOB M HAHOCTPYKTYPHPOBAHHBIX MAaTE€pHAIOB B
3aBUCHUMOCTH OT TPeOyeMBbIX 3a/1a4;

— PeryJIMpoBaTh CBOMCTBA HAHOMATEPHUAJIOB C YYETOM TEPMOJIMHAMUYECKUX 3aKOHOB;

— MaTeMAaTUYCCKH OIMCHIBATH SIBJICHUS, MPOTEKAIONIME HA MUKPOYPOBHE IPU CHHTE3EC
HaHOOOBEKTOB U HAHOCTPYKTYPUPOBAHHBIX MaTEPHAIIOB;

— BBIOMPATh METOJbI CTAOMIU3AlMU KOJUIOMIHBIX CHUCTEM W HAHOCTPYKTYPHUPOBAHHBIX
JKUIIKOCTEH.

Bnaoemn:

— MOHATUHHBIM anmnapaTtoM W OCHOBAaMHU TEPMOJWHAMMKHU JUIsl OMHMCAHMS SBJICHUN Ha
rpaHuIie pasjaena ¢as;

— MaTEMaTUYECKHUM aIrlapaToM, MPUMEHSIEMBIM JIJIsS ONMCAHUSI B HAHOCHCTEMAX SIBJICHUI
3apOKICHUS, pOCTA, arperaiyy, arJIoMepaIii, a TAKKe CTA0MIH3AIMHA TAKHX CHCTEM.

3. OBBEM JUCHUIIUHBI ¥ BUJIbI YYEBHOI PABOTBI

Bunet yue6HoI paboThl 3E Axan. 4. Actp. 4.
O01mas Tpya10eMKOCTh JUCHHIJIMHBI 10 Y4eOHOMY 6 216 162
TJIAHY
KonTaktHas padora (KP): 2,36 85 63,75
Jlexmm (Jlek) 0,47 17 12,75
Jlaboparopubie 3ausTus (J13) 0,94 34 25,5
[Tpaktuueckue 3anstus (I13) 0,94 34 25,5
CamocrositesbHas padora (CP): 2,64 95 71,25
CamocTosITeIbHOE U3YUECHHE Pa3/IeIOB AUCIUILIMHBI 2,64 95 71,25
Bua konTpoJs: JK3aMeH
IK3aMeH 1 | 36 | 27




4. COAEPKAHUE JUCIUIIJIMHBbI

4.1 Pa3ienbl AMCOMIIMHBI M BBl 3AHATHH JIJI MATHCTPAHTOB

Axaj. yacoB

No Paznen nucuuniauHbl [IpakTuueckue JlaGopaTopHbIie CamocrosTenbHas
Bcero Jlekuu
3aHSTHS 3aHSTHS pabora

Beenenue 0,5 0,5 0 0 0

1. | Pazgen 1. TepmoauHaMuveckue siBJeHUSA 27 5 5 5 15
HA rpaHuie pasjaeJa (a3

2. | Pazgen 2. Craéuau3amusi JUCHEPCHBIX
CHCTEM, HAHOCTPYKTYPHPOBAHHbIE 31 3 6 6 16
SKHJIKOCTH

3. |Pazmen 3. CuHTe3 HaHOpPa3MepHBIX 31 3 5 6 16
00bEeKTOB

4. | Pazmen 4. TloBepXHOCTHO-aKTHBHbBIE
BelleCTBA, SIBJIEHUSI CAMOOPTraHU3ALMN U 31 3 6 6 16
npumenenue IIAB A  moJyyeHus
HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

5. | Pazgen 5. [IloBegeHue KOJIOMIHBIX 30 3 5.5 5.5 16
CHCTEM

6. Paznen 6. SBaenusa auddysmn un
arperaiMu HAaHOOObEKTOB B KOJLIOMIHBIX 29 2 55 55 16
cucremMax
3akiroueHue 0,5 0,5 0 0 0
UTOT'O 180 17 34 34 95
JK3aMeH 36
UTOT'O 216




4.2  Copaep:xanue pa3iejoB IMCUUILTHHBI

BBeaenue. [Ipeamer u MeToabpl M3ydyaeMol JUCHMILUIMHEL. Lleny v 3a1aun AUCHMILTHHBI.
OnucaHve OCHOBHBIX pa3leloB AMCUMIVIMHBI. CTpyKTypa [IMCHUIUVIMHBI U IIpaBUiIa
PEUTHHIOBOM CUCTEMBI.

Pa3nen 1. TepmoauHaMuyecKkue siBJeHNsI HA TPaHuIle pa3jaesa da3

B pamkax ganHoro paszjena paccMaTpUBAIOTCA TEPMOJIMHAMHYECKHE OCHOBBI SIBJICHUM,
BO3HUKAIOIIUX HA TPaHUIE pa3jiesa OCHOBHON M HaHO(]a3bl, 3aBUCHMOCTH MEXKIY pazMepamu
HAHOOOBEKTOB M MX CBOMCTBaMH, 3apOJBIIICOOPA30BaHUE M POCT KpHcTawia, sHeprus [ nboca
JUISL KaWJUISIPHBIX CUCTEM, OCHOBBI CTATUYECKOM TEPMOJUHAMUKH.

Paznen 2. Cradwim3aunus JUCHEPCHBIX CHCTEM, HAHOCTPYKTYPHPOBAHHbBIE
JKMIKOCTH

B pamkax manHoro pasjesna paccMaTpHUBAIOTCS OCHOBBI KOJUIOMTHOW XUMHH, B TOM YUCIIE
teoputo JIJIBO m ocHOBBI crabuiam3anuu KoJiouaHbiX cucteMm ITAB-mu. M3ywarorcs Takue
METOJIbI CTA0MIIM3AIMHA HAHOYACTHUI, KaK IMOKPBITUE WX JIMTaHIaMH, BKItOo4Yas GoCcHOTUIUIbI U
[TAB, xumunyeckass MoAu(HUKaIUs MOBEPXHOCTHU. J(OMOJHUTENHLHO PAcCMaTPUBAIOTCS METOJbI
M3MEPEHHUS U OLIEHKH CTETICHU arperaiiuyi HaHOOObEKTOB.

Pa3nen 3. CuHTe3 HAaHOpPa3MePHBIX 00bEKTOB

B pamkxax pganHoro paszgena oOydaemble 3HAKOMATCS C METOJAMH  TOJYYEHHsS
HaHouactuil. [TogpoOHO paccmaTpuBarOTCs SABIECHUS 3apO/IbIIe00pa3oBaHms, pOCcTa, BKIOYas UX
MaTEeMaTHYECKOE ONHCAaHHE. TakKe PacCMOTPEHBI CIIOCOOBI KOHTPOJII (OPMBI MOTydaeMBbIX
HAaHOOBEKTOB: HAHOKPUCTAIIJIOB U HAHOYACTHII.

Paznen 4. IloBepXHOCTHO-AaKTHBHbIE BeNIECTBA, SIBJEHHS CAMOOPraHU3aUMU M
npumenernue ITAB 11 noJiy4eHus1 HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAJIOB

B pamkax maHHOTO pasnena oOydaeMbie 3HaKOMATCs ¢ Bugamu [TAB, ctabunuzatopos u
OJIOUHBIX CO-TIOJIMMEPOB, HCIOIB3YEMbIX MPH CHHTE3¢ HaHOOBEKTOB. PaccMarpuBaroTcs
SIBIICHUSL aJCOPOIIMM W CaMOOpTraHW3aIllMy HAa TpaHUIE pazgena ¢a3, METOIbl CTAOMIN3AUN
HaHOAMYJIbCUW, HAHOIIEH, Y TBEP/IbIX HAHOJUCIIEPCHIl.

Pasznea S. IloBeneHune KOJJIOMIHBIX CHCTEM

B nanHoMm pazgene oOydaeMble 3HAKOMSTCS C TOBEIEHHUEM KOJJIOUJIHBIX CHCTEM,
KOJUTOUJTHBIX U KUJAKUAX KPUCTAIUIOB, TTOBEJICHUEM JIBOWHBIX M TPOMHBIX CHUCTEM, BKIFOUAIOIINX
[TAB unu ampudunsubie 65104HbIe co-oauMepbl. OTAENBbHO paccMaTpuBaeTcs moBeaeHue Qa3
B MUKPOIMYJIbCHSIX.

Paznen 6. SBiaenms auddy3mu M arperanMd HAaHOOOBEKTOB B KOJJIOHAHBIX
cucTeMax

B nmanHOM pa3zgene paccMaTpUBaIOTCS TEPMOJAMHAMUYECKHE OCHOBBI sBIeHUN nuddy3un
W arperaiuu, pa3jIndHble CIoCOOBI OIeHKH KO3 duiinenTa nudpy3uu B HAaHOCHUCTEMAaX.

3akumouenue. [logBeneHre NTOroB AMCHHUIIIMHBI.

) COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM
OCBOEHMSA JUCIIAITJIMHBI

- N ™| < Lo ©
s| 8| 8| 3| 8| o
Ne B pe3ynbTaTe 0CBOCHHS AUCUUTUIMHBI CTYAEHT JOJKEH: == =G =G I~ G I~
8| 8| 8| 3| 8|
Al A A A A A
3HaTh:
TEPMOJMHAMHYECKHE OCHOBBI  CHHTE€3a HAHOOOBEKTOB,
1 | HAaHOCTPYKTYpUPOBAHHBIX KOJIJIOMIHBIX CHUCTEM n| + |+ |+ |+ |+ +
HAHOKOMITO3UTOB
2 | BOMsiHME pa3Mepa HaHOOOBEKTOB M HaHO(a3bl HA UX cBoMicTBa | + | + | + +
3 PUHIATIBI " METOIBI cTabMIM3alun KOJUTOUTHBIX + + +
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B PE3YIBTATE OCBOCHUA JUCHUIINIMHBI CTYACHT JOJIZKCH:

Pasnen 1
Paznen 2
Pasnen 3
Pasgen 4

Pasgen 5

Pasznen 6

HAaHOCUCTEM U HAHOCTPYKTYPHUPOBAHHBIX KUJIKOCTEH

KOJIJIOMJHBIC OCHOBBI CHHTE3a HaHOOOBEKTOB

MOHITHE W  KJIACCH(PHKAIUIO  TOBEPXHOCTHO-aKTHBHBIX
BEIIECTB, MPUHIIUIIBI SIBJICHUS camMoOpraHu3aluu
HAaHOOOBEKTOB W WX  MPUMEHEHUS  JUIsl  CHUHTE3a
HAHOCTPYKTYPUPOBAHHBIX MaTEPHAJIOB

OCHOBBI ITOBCACHUW S KOJJIOMJTHBIX CUCTCM

YMerTh:

BHIOMPATH METO/IbI CHHTE32 HaHOOBEKTOB "
HAHOCTPYKTYPHPOBAHHBIX MATEPUAIIOB B 3aBUCHMOCTH OT
TpeOyeMbIX 3a71a4

peryaupoBaTb  CBOWCTBA  HAaHOMAaTEpHAIOB  C
TEPMOJIMHAMHYECKUX 3aKOHOB

y4eToM

MaTE€MaTU4YeCKH OIMUCHIBaTh SBJICHMS,
MUKPOYPOBHE npu CUHTE3€
HAaHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB

MPOTEKAIIINE Ha
HAHOOOBEKTOB u

10

BBIOMpPATh METOABl CTAOWJIM3AaLUU KOJJIOMAHBIX CUCTEM U
HAaHOCTPYKTYPUPOBAHHBIX KMJIKOCTEH

Baagern:

11

MOHATUHHBIM amnmaparoMm M OCHOBaMH TCPMOAHMHAMUKH JISA
ONMCaHus SIBICHUM Ha I'paHHUIIC pa3Jciia (1)3.3

12

MaTEMATUYECKUM anmnapaToM, MPUMEHSIEMBIM JJIs1 OIMCAHUS B
HAHOCHCTEMAxX SBJIICHUM 3apOKICHUSA, pPOCTA, arperamuu,

arjioMepanunm, a TakKxxe CT8.6I/IJ'II/I38.I_II/II/I TaKHX CUCTCM

B PE3YIbTATEC OCBOCHUSA JUCHUIINIMHBI CTYJCHT JOJIKCH ITPUO
npo¢eccuonaﬂbnbte Komnemenuuu u uuoukamopbl ux

13

Koa v nanmenoBanue IIK

Kox wu HaummeHoBaHue
HHAUKATOPA JOCTHIKEHUS
K

14

I1K-1 Criocoben
dbopmynupoBaTh Hay4HO-
HCCIIeIOBATEIbCKUE 3a/1a4ul B
o0jacT HAHOMH)XKXEHEPUH H
pemiaTth ux

[1IK-1.3 Bnaneer mpuemamu
00paboTKH, aHajmn3a,
HMHTEPIpETAINH 51
MIPEICTABICHUS
PE3yNbTAaTOB HKCIIEPUMEHTA,
HaBBIKAMH ITOJATOTOBKH
HayYHO-TEXHUYECKHUX
OTYETOB

15

[1K-2. CnocobeH  mpOBOAMTH
TEOPETUYECKHE 171
aHAJTUTHUYECKUE HCCIIeIOBAHUS
CTPYKTYPBI 51 CBOWCTB
(GYHKIMOHATBHBIX u
KOMITO3UITHOHHBIX

HaHOMAaTepHaJoB,

OCYIIECTBIISITh HM3MEPEHHS] U
KOHTPOJIb apaMeTpoB
IPOIIECCOB MPH WX MOJTYYCHUN

[1K-2.1 3naet OCHOBBI
MPOLECCOB M TEXHOJOTHM
MOJTy4eHUsI
(YHKIIMOHATIBHBIX u
KOMITO3HIIUOHHBIX
HaHOOOBEKTOB u
HaHOCTPYKTYPHUPOBAHHBIX
MaTepHajoB
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— N (9.p] < Lo (o]
2l = =2l 8] 2| =
Ne B pesynbpTaTe 0CBOCHMS TUCIMIUIMHBI CTYEHT JOJIKEH: % % % % % %
Sl EE 8| &
[1K-2. Cnocoben  mposoauts | [1K-2.3 Bnaneer HaBbikamu
TEOPETHUCCKHIE M | aHaiu3a pe3yIbTaTOB
AHAJINTHYECKHUE HCCICIOBAHUS | aHATUTUYCCKUX u
CTPYKTYPhI H CBOMCTB | TEOPETUUCCKUX
16 (GYHKIIMOHATBHBIX U | HCCACAOBAaHMK B 00JacTH el el + ]+
KOMITO3UILIMOHHBIX MaTepHuaioB
HAHOMAaTEPHAJIOB, HaHOWH)KEHEPHUH
OCYIIECTBIISATh HM3MEPEHUS U
KOHTPOJTb napaMeTpoB
MIPOIIECCOB MPHU WX MOJYyUYCHUH
ITIK-3 Crocob6en ucnonn3oBath | [1K-3.1 3naer OCHOBHEIC
uH(pOpMaIMOHHBIC METOAbl 00paOOTKH JTaHHBIX
TEXHOJIOTHH, METOJBI | VISl aHAJM3a Pe3y/IbTaTOB
MaTEMaTHYECKOIO HCCIEI0BaHUN npu
MOJIEJIUPOBAaHUS U OOpaOOTKH | MOJy4YEeHUU
IaHHBIX I (YHKIIMOHATIBHBIX U
17 | uccaenoBanus, KOMITO3UIIMOHHBIX + | + + | +
MIPOTHO3UPOBAHUSA, PACUYETOB | HAHOMATEPHUATIOB
CTPYKTYPHI, CBOWCTB u
MIPOIIECCOB MOJIy4EHUS
(yHKIIMOHAJIBHBIX u
KOMITO3ULIMOHHBIX
HAHOMAaTEPHAJIOB
[1K-3 Cnocoben ucnonsioBars | [IK-3.3 Brageer HaBbikamMu
nH(OPMaIMOHHBIE MaTeMaTHYECKOI0
TEXHOJIOTHH, METOJIBI | MOJEIUPOBAHUS JUIST
MaTeMaTHYECKOTO pacdera OCHOBHBIX
MOJICTTUPOBAaHUSI U OOpaOOTKHU | mapaMeTpoB u
JIAHHBIX IS MacCIITaOupOBaHUS
18 | ucciaemosanus, MPOLIECCOB MOJYYCHUS + + +
MIPOTHO3MPOBAHUS, PACUETOB | (YHKITMOHATHHBIX u
CTPYKTYpBHI, CBOICTB U | KOMIIO3UIIMOHHBIX
MIPOIIECCOB MOJTYYCHUSI | HAHOOOBEKTOB u
(GYHKIIMOHATBHBIX U | HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIHOHHBIX MaTepHUaIOB W W3JICIHA W3
HAaHOMAaTepHAaJIOB HHUX
6 MNPAKTHYECKUE U JTABOPATOPHBIE 3AHSTUSA
6.1 IIpakTuuyeckue 3aHATHA
[TpemycMOTpeHBI paKTHYECKUE 3aHATHS B 00bEMe 34 akas. d.
Ne paznena Tembl IPaKTUYECKUX 3aHATUN Yacsl
Ne JIACIIUIITHHBI
Pacuer sneprum I'n66ca. Onpenenenve 3Ha4YeHUS
1 TeMIepaTypshl miaBiaeHus. Pacuer pactBopuMocTu 3

HaHO(a3bl B pacCMaTPUBAEMON CUCTEME.
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5 1 Pacuet nmokasarens pacTekaeMOCTH U KpaeBoOro yriia 2
CMa4YHUBaEeMOCTH.

3 2 Pacuer sneprun B3auMoAeiCTBUS HAHOYACTHUI] B 6
KOJUIOUJTHBIX PACTBOPAX.

4 3 Pacyer kpuTHdeckoro pazmepa 4acTHII PU 3
3apoeneo0pa3oBaHuUN.

5 3 Pacyer XxuMU4eCKOTro MOTEHIIMAA B IEPEHACHIIIICHHBIX 3
pacTBopax.

6 4 Pacder kKOHCTaHTBI MUIIEITIOO0PA30BAHUS U TIApaMeTpa 6
YIaKOBKH.
Pacuer mpenenpHOrO pazMepa Kareinb Maciia B BOJIC.

7 5 OrnpezesieHre OTHOMICHUS TUIOIIAA TPAHUIIBI pasiesa 5,5
¢a3 k 00beMy, 3aHUMaeMOMY HaHO(a30M.

8 5 Pacuer BpeMeHU Koaryssiuu U CpeaHEro pazMepa 5.5
aromepara.

HUTOI'O 34

6.2  JlabopaTropHbie padoThl

JIaGopaTopHbIii MPAKTUKYM 10 AUCHUILUIUHE «OCHO6bl €030aHUA HAHOO0OLEKMOE U
HAHOCMPYKMYPUPOBAHHBIX MAMEPUAII06)» BHITIOIHACTCS B COOTBETCTBUU C Y YEOHBIM IUIAHOM B
3 cemectpe u 3anmMaeT 34 akanm 4 (25,5 actp. 4). JlaboparopHbie pabOTBHI OXBATHIBAIOT BCE
paszensl OUCUUIUTMHBL. B mpaktukym Bxoaut 8 pabor. B 3aBucMMOCTH OT Tpymo€MKOCTH
BKJIIOYCHHBIX B IIPAKTUKYM pa60T UX YHCIO MOXET ObITh YMCHBIICHO. Bremonaenne
7a00paTOPHOTO MPAKTHKyMa CIOCOOCTBYET 3aKpeIUICHHIO Marepuaia, H3y4aeMoro B
mucuuruinHe «OCHO8bl CO30aHUA HAHOO00BEKMO6 U HAHOCMPYKIMYPUPOGAHHBIX MAMEPUANL0E),
a TaKKe CIOCOOCTBYET HapaOOTKE MPAKTHYECKHX HABBIKOB KOMITBIOTEPHOTO MOIEITHPOBAHHS
IMponeccoB XUMHYECKOH TEXHOIOTHU U OMOTEXHOJIOTHH.

MakcumanbHOe KOJMYECTBO OalIoB 3a BBINOJHEHHE JIAOOPATOPHOIO IPAaKTHKyMa
cocraBisieT 40 6amIoB (MakCHMMaIBHO 1O 5 OaiIoB 3a Kaxkayro pabdory). KommuectBo pabot u
0aIIoB 3a KaKAYI0 paboTy MOXKET OBITh H3MEHEHO B 3aBUCHMOCTH OT UX TPYIOEMKOCTH.

Ne paznena Tembl 1a0opaTopHBIX padoT Yacol

Ne AUCHUILINHBI

1 1 W3yueHue BIUsIHUE pa3MepoB HaHO(a3b/HAHOOOBEKTA HA
Takue PU3NKO-XMMHUECKHE CBOMCTBA KaK TOYKA IJIaBJICHUS,
pacTBOPUMOCTh HaHO(]a3bl/HAHOOOBEKTA 5

2 1 N3yuenue BIUSHUSA QU3NKO-XMMHUYECKHUX CBOWCTB
HaHO(a3bl/HAHOOOBEKTA HA CMAYUBAEMOCTb, PACTEKAEMOCTb
U YroJl KOHTaKTa (a3

3 2 N3y4eHne 3aBUCUMOCTH OTEHIUAIBHON 3HEPTUN
B3aMMOJICHCTBHS OT PACCTOSIHUS MEXKIY KOJIJIOUTHBIMU 6
JacTuLaMu B cooTBeTCTBUH ¢ Teopuel JJABO. Vcnosus
CTaOUIIN3alUU CUCTEMBbI

4 3 W3yueHue sBICHUS 3apOAbIIIe000pa30BaHNs B PaCTBOpaXx.
W3ydeHue BIUSHUS TapaMeTPOB Ha POCT KPUCTAIIIOB B
pacTBopax 5

5 3 N3ydyeHne KUHETUKH PeaKkui B MUKPOPEaKTopax ¢
IpPUMEHEHHEM TpeX MoJjiesiell 0OOMEHa BEeIECTBOM MEXIY
MULEIJIAMU

6 4 Nzyuenune kunetnku afacop6iuu [T1AB Ha rpanure pazaena 5
da3

7 5 Pacuyer u noctpoenue ¢hazoBbIX AMarpaMM OMHApHBIX U 5,5
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Ne pasnena Tembl 1adopaTOpHBIX padoT Yacol
Ne AMCHMILIMHBI
TPOMHBIX CUCTEM
8 6 Nzyuenue sBnenunii mudy3uum u arperanuu B 55
HAaHOCUCTEMAX ’
UTOIo 34

JlaGoparopHas padota Nel

Jnist 3a1aHHOTO YMCTOTO BELIECTBA MOCTPOUTH 3aBUCUMOCTH MOJIApHOH sHepruu ['m60ca
JUIS TBEPAOH, XUIKOW (a3 M JUCIEPTUPOBAHHBIX YACTHUIl OT TEMIIEPATypbl IPU YCIOBHH, YTO
JaBJIeHUE cpebl NOCTOssHHO. CpelHuil pasMep HaHOYACTHUL IIPUHSTH PAaBHBIM 3HAYEHUSIM M3
Tabmuipbl. V3 ycnoBus paBHOBECHS XMMHMUYECKUX MOTEHLHUANOB (a3 ONpeAeiauTb TeMIepaTyphbl
IUIaBJICHUS JHUCIEPTHPOBAHHBIX HAHOYACTUI[ M MOHOJUTHOM TBepaou ¢aspl. I[locTpouth
3aBUCHUMOCTb TEMIIEpATyphl IUIABJICHUA JUCIEPIMPOBAaHHBIX HAHOYACTHILL OT HMX CPEIHETO
pa3Mmepa. Crenarb BbIBOABI O BIMSHUU CPEJHETO pa3Mepa YacTULl HAa U3MEHEHMs TEMIIepaTypbl
IUUIABJICHUS.

Jnst cheprudecknx HAHOYACTHIl MOCTPOUTH (YHKUIHMIO W3MEHEHHS PACTBOPUMOCTH OT
CPEIHEr0 pa3Mepa HaHOYACTHUI] IIPU Pa3HBIX 3HAUEHUAX IMOBEPXHOCTHOrO HaTshkeHHs. CrenaTh
BBIBOJIBI O TOM, KaK BJIMSIIOT pa3Mep YacTHI] U MOBEPXHOCTHOE HATSKEHHE Ha FpaHMIIEC pas3zelia
(a3 Ha pacTBOPUMOCTH YACTHII.

JlaGopaTopHas pabora Ne2

Ilo 3agaHHBIM (QU3MKO-XMMHUYECKMM IapaMeTpaM CHCTEMbl TBEPIOE-KHUIKOCTb-IIap
OTIPENIENIUTh YToJl CMAaYMBAaEMOCTH, KO3(p(PHUIIMEHT CMaYMBa€MOCTH U TPOBECTH PAHKHPOBAHUE
CHCTEM IO CTENEHH CMAauMBAEMOCTH IMOBEPXHOCTH KUAKOCTbIO. ClienaTh BBIBOJBI KaK (PU3HKO-
XUMHUUYECKHE CBOMCTBA BEIIECTB BIMSIOT HA CMAayMBAaEMOCTh IVIaJIKOM MOBEPXHOCTH 3aJaHHOIO
MaTepuaia OIpeIeIeHHON )KUIKOCTBIO.

OcHoBbIBasich Ha MOJENbHBIX INpeacraBieHusx Bensens u Kacbe-bakcrepa moctpouts
3aBUCUMOCTH KOHTAKTHOTO yIJIa OT 3HAYEHUH IIepOXOBATOCTH MOBEPXHOCTH. OOBSICHUTH
«a¢ ekt noTocay.

JlaGoparopHas pabora Ne3

OcHoBbiBasick Ha Teopuun JJIPO paccuntarh M3MEHEHUE MOTEHIMAIBLHOW 3HEPruu
B3aUMOJICHCTBUSA, NPEABAPUTEIBLHO PACCUMTAB HU3MEHEHHE €€ COCTaBISAIOMIMX, KaK (YHKLIUHU
paccTosiHUA MEXIy JyacTulamu. PaccMoTpeTh /1Ba BapuaHTa: JJIMHHBIN U KOPOTKUN 1e0aeBCKUi
panuyc. OtobOpa3uTh pacueTbl Tpaduuecku. PaccumtaTh, Kak HW3MEHHTCS MOTEHIMAJIbHAS
SHEprusl MOBEPXHOCTU MpHU CTAOMIM3AIMM HAHOYACTHUIl JIMTAHAAMU NPU 33JaHHOM 3HAUYEHUU
TOJILIMHBI IOBEPXHOCTHOTO ¢10s1. Cenars BEIBOJBI.

JIaGoparopHas pabora Ned

ITo BXOIHBIM JaHHBIM, NPUBEJCHHBIM B TaOJMIE pPaccUuMTaTh, KaK pa3Mep YacTHUIIbI
BIUSIET Ha CBOOOJHYIO 3HEPIHI0 3apojibliieoo0pa3oBanus. OToOpa3uTh MOIyUYEHHbIE JaHHBIE
rpapudecku. Paccuntath U 0TOOpa3uTh rpadMuecKy BIUSHUE CTEIIEHH MEPECHIIEHUsI pacTBOpa
MOHOMEpa M TEMIEpaTypbl Ha JIBMXKYIIYIO CHIIYy Ipoliecca 3apoibllIe00pa3oBaHus (pa3HUILY
XMMHUYECKHX MOTEHIMAJIOB MOHOMEpPA B pacTBope M KpucTraiia). CaenaTh BBIBOABI O BIUSHUU
yCIIOBUHM Ha Mpoliecc 3apo/pliieo0pa3oBanus. PaccuntaTh CHUKEHHE YHEPreTUUECKOro Oapbepa
IIPU T€TEPOTeHHOM 3apOAbIIIe00pa30BaHHH.

[To BXOHBIM JaHHBIM, IPUBEACHHBIM B TaOJIHUIlE, pACCUMTATh, KAaK KPUTHUECKUN pa3Mep
YacTHUIIBl BIMAET Ha CKOPOCTh pocTa Kpuctamia. [locTpouTh rpaguueckyro 3aBHCHUMOCTb U
BBIIETIUTh HAa HEHW pa3Hble PeXHUMbl POCTa KPUCTAILIOB. J[OMOJHUTENBHO OTBETHTH Ha BOIPOC,
KaKMe IapaMeTphl Ipoliecca KpUCTAJUIN3ALUHU BIUSIOT Ha (hOpMy 00pa3yIoIIerocs Kpucraiia.

JIaboparopHas padoTa Ne5

Ilo BXOZHBIM JaHHBIM, ONMCBHIBAIOIIMM 3MYJIbCHIO PacCUUTaTh KOHLIEHTPALIMOHHBIE
npodUIIN BEIECTB IPU MPOTEKAaHUN XUMHUYECKOM peakuu AJisi TPeX CIy4yaes:
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1. Tlpu KOHTaKTe MHUIEIUT TPOUCXOAUT TEPEXOi TOJHKO 1 MOJEKYIbl PACTBOPEHHBIX
BEILIECTB B KJIETKY C MEHbLIEH KOHIIEHTPALIUEH;

2. TlepeMemmBaHUE MTPOUCXOIUT IO MPUHITUIY «CITHSTHHE-PA3ICICHUEY, T.€. KOHIICHTPAIIUS
PacTBOPUMBIX BELIECTB B MUIICIIJIaX BHIPABHUBAETCS MTHOBEHHO;

3. Ilpu KOHTaKTe MHILEIT MEXIy HUMU (pOpMUpYETCs KaHall 0OMeHa, XapaKTepH3yoLecs
KOHCTaHTOH OOMEHA, paBHOW MPOU3BEICHUIO YHUCIIAa MOJICKYJl BEIIECTBA B MUIIEIUIE C
0oJ1ee BBICOKUM COJIEp)KaHUEM JTAHHOTO BEIIECTBA Ha MCEBIOCTyYaitHOE YHCIIO, JIEKAIIEe
B nuana3one ot 0 g0 0.5.

ITo pe3ynbraTtam odopMuth otyeT. Crenarb BBIBOJBI O BIUSHUU HCIIOIB3YEMON MOJETH
Ha (hopMy KOHIIEHTPAIIMOHHBIX TTpodruteid. J{ns Kakux cirydaeB Kakas MOJIeIb OOMEHa TOIXOIUT
myuiie?

JlaGoparopHas pabora Neb6

[TocTpoeHue 3aBUCHMOCTM BENWYUHBI ajcopOuuu ' OT KOHIIEHTpaluM BeEIIeCTBa M
temriepaTypbl. Caenarh BBIBOIBI.

JUis TpUBEACHHBIX MOJIEKYJ 110 TaOJMMYHBIM 3HAUCHUSM OINPEACITUTh 3HAYCHUS
ruapodmibHo-munoduisHoro Oamanca (I'JIB) u caenate BBIBOA K Kakomy kiaccy IIAB
MIPUHAIEKAT MOJICKYJIBI.

JlaGopatopHas padora Ne7

[Toctpoenne (ha3oBBIX quarpamMm JJjisi pacTBOpa 3aJaHHOTO IMoMMepa A, JUIsi CMecH
nonmuMepoB A u b, mis TpoitHOW cuctembl u3 AByX moiuMepoB A u b u pactBopurens,
OCHOBBIBASICb Ha TNOJIOKEHUAX Teopun Pnopu-XarruHca. JlaTe omnucaHue MMOCTPOECHHBIX
($a30BBIX AHArPaAMM.

JlaGopaTopHas pabora Ne§

Hcnonb3yss KJIETOYHO-aBTOMATHBIM MMOAXOJ CMOJEIMPOBAaTh pPOCT KiacTepa A
CJICIYIOIIUX CITYy4YaeB:

a) arperarusi, orpaHu4eHHas quddys3ueil; eMHCTBEHHBINH EHTP POCTa KiacTepa;

0) arperamnus, orpanmueHHas auddysueir; 10 mEHTPOB pocTa KiIacTepoB (CIIydailHOE
PacIoJIOKEHHUE);

B) arperanusi, OrpaHHYEHHAass CKOPOCTBIO PEAKIUU (BEPOSTHOCTh PEAKIMHU TPUHSITH
pasHoii 0,25, 0,5 u 0,75); enMHCTBEHHBII [IEHTP POCTa KJIacTepa;

I) arperamnusi, OrpaHMYEHHAss CKOPOCTHIO pEeaKIMu (BEPOSTHOCTh PEAKIUU TPUHSTH
pasHoii 0,25, 0,5 u 0,75); 10 ueHTpoB pocTa Kiacrepa;

JIsi TOCTPOCHHBIX KJIACTEPOB OMPENENTUTh WX (PPaKTaIbHYIO pPa3MEpPHOCTh, CIEIaTh
BBIBOJIBI O BIIMSIHMM BHJIa MOJIENIH U TTapaMeTPOB MOJIENH Ha MOIy4aeMylo CTPYKTYpY Kiactepa.

7 CAMOCTOSATEJIBHASA PABOTA

Paboueit mporpamMmoi TUCHMIUIMHBI IPEAYCMOTPEHAa CaMOCTOsTeNIbHAs padoTa CTy/eHTa
B 00béMe 95 akana. wacoB. CaMocTosiTeNbHAs padOTa MPOBOAUTCS C IENBI0 YIIyOIeHUsT 3HAaHUN
10 JUCLUIUIMHE U IPEyCMaTpUBAECT:

— peryJisipHyt0 TpOpabOTKy TPOWJIEHHOTO Ha JIKIUAX U TPAKTUYECKUX 3aHATHUAX
y4eOHOT0o MaTepuana;

— IOJTrOTOBKY K JJaOOpaTOpHBIM padoTam;

— BBINIOJTHEHHE JIOMAITHUX Pa0dOT COTJIAaCHO MHUBHIyaTIbHOMY 33aHUIO;

— O3HaKOMJIEHHUE U TIPOPaOOTKy PEKOMEHIOBAaHHOM JTUTEPATYPHI.

JlomarHue paboThl MPEACTABISAIOT cOOOKH HAOOp BOMPOCOB MO TeMaM JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHSATUNA, HANpPaBIEHHBIX Ha MPOpaOOTKYy M 3aKpeIUIeHHE HaBBIKOB, a TaKke
onieHKy 3HaHMi. Kaxxas nomamnHss pabora BkiouaeT 3 Bompoca. OTBETHI MPEANoNaraioTcs B
pasBepHyTOil (popme, oObeMOM OT % 10 | CTpaHHWIBI MalTMHOMHCHOTO TeKcTa (Kerab 14,
OJIMHAPHBIA MEXIYyCTPOUHBbIN MHTEepBas). OTBETHl MOTYT COZEpKATh MOSCHSIIOMINE PUCYHKH U
CXEMBI, BBITIOJTHEHHBIC KaK OT PYKH, TaK U KOMIIBIOTCPHBIMU CPCACTBAMMU.
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[TmaHupoBaHKEe BpEeMEHH Ha CaMOCTOSTEIBHYIO padOTy, HEOOXOAMMYIO ISl M3YYEHUS
TUCIUIUIMHBI, CTYJACHTaM JIydllle BCEro OCYIIEeCTBISATh HAa BECh MEPHOJ HU3YYCHUS,
npeycMaTpuBas MPH 3TOM PETyJSIPHOE IMOBTOPCHHE IMPOWICHHOTO MaTtepuaia. Matepwual,
3aKOHCIICKTHPOBAHHBIA Ha JICKIHSIX, HEOOXOIMMO pETyJIsSpHO JOIMOJHATH CBEICHUSMHU U3
JUTEPAaTypHBIX HCTOYHHKOB, TIPEJCTABICHHBIX B paboueir mporpamme. [Ipu pabore c
YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCS COCTAaBJISITh KPAaTKHM KOHCIEKT MaTepuana, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIHOrpadMuECKUX JaHHBIX UCTOYHHUKA.

8 TPUMEPBHI OIEHOYHBIX CPEJCTB JUIA KOHTPOJISI OCBOEHUSA
TACIHATITAHBI

8.1 IlpumepHas TeMaTHKAa pedepaTHBHO-AHAIMTHYECKOH padoThI
PedeparuBHo-anamuTHuecKast paboTa He NpelyCMOTpEHa.

8.2 IIlpuMepbl KOHTPOJILHBIX BONPOCOB /IJIsl TEKYIIEr0 KOHTPOJISI OCBOEHHS
AUCHUIINHBI
Texyiuit KOHTPOJIb OCBOCHUS AUCLUUIUIMHBI MPOXOIUT B (hOpME HAMMCAHUS U 3AIIUTHI
JOMalIHUX paboT. MakcumanbHas oneHka cocrasiseT 10 0amioB 3a KaXIyl0 JOMAIIHIOKO
paboty. JJomamussa pabora Nel oxBarbiBaeT 1-3 pasznens! nucuuruinsbl. JJoMamnnss padorta Ne2
OXBaTHIBACT 4-6 pa3aesnbl AUCIUTUINHBL

IIpumepsl foMamHUX padoT

Jomamnsas padora Ne 1
3aoanue 1

PaccmoTpuTe paBHOBECHBIE COCTOSIHMS CHCTEMBl WMMOOWIJIM30BAHHBIX Ha TBEPIOU
HOJUI0KKE OMOMOJIEKYN IPU €€ MOrPYKEHUHU B BOAHBIM PACTBOP 3JIEKTPOJIUTA (CM. PHCYHOK).
Bripazute B oOmeM Bujie u3MeHeHHe SHepruu [mbOca B mpencTaBIEeHHOM IUKIE, MPUHSB
JIONyLIIEHWe, 4YTO OHWOMOJIEKYJa MOXKET HaXOJIUThCS B 3aBUCUMOCTH OT KOHLIEHTpaIUU
AIIEKTPOJIMTA TOJIBKO B IBYX KOH(popMarusax: KoHpopmanuu A nin KoHpopmanuu B.

Ilepexox u3 koHpopmamuu A B koHpopmanuioo B moxer ObITh 3amucan B (opme
obpatumoii peakiu: A+jC<«>B.

@ ©

o ]
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Pucynok k Bompocy 1

3aoanue 2
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K MeTomam aHaimu3a CTEMEHH arperaldd HaHOYACTHI[ OTHOCSAT CIIECAYIOIIHE METOIBI:
JUHAMUYECKOE paccesiHue CBETa; TYpOUIUMETPHS; aneKkTpodopes B rene;
yAbPAIeHTPUDYTUPOBAHKE; KOJOMETPHSI.

JIiist KaKI0ro METo/1a KPaTKo MOSCHUTE MPUHIIMIT U3MEPEHUS MPH aHAJIU3e arjioMepaToB
HAaHOYACTHII.

3aoanue 3

Ha pucyHke npejcTaBieHbl KPUCTAUIBI OKCHIA IUHKA, TMOJyYCHHBIC KPUCTAILTH3AIUCH

U3 pacTBOpa MpH J00aBICHUH Pa3HbIX 00BEMOB YKCYCHON KUCIIOTHI.

(c) (d)
Pucynok k Borpocy 3 (KoJm4decTBa BBEICHHON YKCYCHOW KHUCIIOTHI yBennunBaercs ot (a) k (d))
OO0bsacHUTE TPUYUHBI U3MEHEHUS! (OPMBI KPUCTAIIIOB.

Jomamnss padora Ne 2
3aoanue 1

CaMOCTOATENIBHO HW3YYHUTE TAKUE CHCTEMbI, KAaK MAarHUTHbIE HAHOCYCIICH3UM WIIU
MarHUTHBIE JKUAKOCTH. UTO OHU M3 cels MpeACTaBIsIIOT W Kak ¢opmupyrorcsi? Kakyro pons
urpator [IAB npu ¢opmupoBaHuH MarHUTHBIX HaHocycrneH3ui? Kak MeHsiercs BelndMHa
MarHUTHOM BOCHPUUMYHMBOCTH B 3aBUCUMOCTH OT OOBEMHON KOHIIEHTPAllMd MAarHUTHBIX
HaHoyacTul? Yem o0OyCIOBIEHO OrpaHWYEHUE pa3Mepa HAHOYACTHUI], HCIOJIb3YeMbIX B
MarHUTHBIX KUAKOCTAX?

3aoanue 2

OparM w3 MeToJ0B (OPMHUPOBAHHS MATEPUAIIOB HAa OCHOBE JHUOKCHJIA KPEMHUS,
UMEIOIINX TOpBHI KaK Me30- TaK U MaKpopa3MepoB, SIBISETCS MPOBEIEHUE reineoOpa3oBaHus B
cpene nByx HecMmemmuBarouuxcs (a3 (amynbcum). B xonme skcnepumeHTa OBUIO MPOBEIACHO
WCCIICTIOBAaHNE BJIHSHUS COOTHOILIEHUSI BogHOU (a3wl / [TAB / macnsHo ¢a3bl Ha mapameTpsl
MOJIy4aeMOM MOPUCTON CTPYKTYphl. B kadecTBe BOHOM (a3bl MCIOIH30BATUCH BOJIA U BOJIHBIN
cunukar HaTpus (kuakoe ctekno, JKC), macca KOTOpBIX BO BCEX OKCIEPUMEHTax Oblia
onuHakoBoi (20 W 3 T COOTBETCTBEHHO); B KadecTBe MaciisiHOW (a3pl — H-mapadunsl (H-IT),
Macca KoTopbix BapbupoBanach oT 10 go 30 r ¢ marom B 10 r; B KauecTBe MOBEPXHOCTHO-
AaKTUBHOI'O BEIIECTBA, CTAOMJIM3MPYIOIIETO SMYJIbCHIO U OKa3bIBAIOIIETO JOIMOJHUTEIbHBIN
addext Ha cTpykTypooOpazoBanue, Obul B3T moxeuwicynbdar nHatpus (JACH), macca
KOTOpOro BapbupoBaiack oT 1 10 3 r ¢ marom 1 1. 'eneoGpa3zoBaHre MPOBOIUIN B KHUCIBIX
YCIOBUSX IMyTeM J100aBlIeHUs K 00pasiiaM 6 T KOHIICHTPUPOBAHHOTO PACTBOPA COJISTHOM KUCIOTHI
U BhIIep)kUBaHus B TeueHne 24 4 npu temmeparype 100 C. OGpa3ipl mMpoOMBIBAIH PaCTBOPOM
COJITHOM KHCJIOTHI M ATHJIOBOTO CIIMPTA, B3SATHIX B PaBHBIX 00bEMax, CYIIUIH MPU KOMHATHOMN
TeMriepatype u npokanmuBaim npu Temneparype 500 C. Ha pucynke mpuBeaeHbl H300paKeHUS
00pa3I1oB, MOTYYCHHBIE METOJOM PACTPOBOM DIIEKTPOHHON MHUKPOCKOITHUH.
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OObscHUTE  NPUYMHBI  W3MEHEHHUS  CTPYKTYyphl ~ MaTepuaisa C  POCTOM:
a — KOJIMYeCTBa BBOAUMOTO H-mapaduHa; 6 — konmndectBa BBogumoro JJJICH.

MO, Kommuectso IIAB, r

r 1 2 3
10

20

30

Pucynox k Bompocy 2
3aoanue 3
Ha pucynke Hmxke mnpuseneHsl TOM-uzoOpaxkeHuss HaHoyactul Pd B KosmongHOM

pacTBope, MpH yCIOBHH (POPMHUPOBAHUS PA3HOTO TOBEPXHOCTHOTO 3apsi/ia Ha YaCTHIIAX.

Decreasing zeta potential

(d

Pucynox k Bonpocy 3

[IpoananusupyiiTe, 4T0 MPOUCXOIUT MPU U3MEHEHUHU MOBEPXHOCTHOTO 3apsia 4yacTuil?
Kak 3aBucuT MexaHU3M arperaid OT TOBEpXHOCTHoro 3apsna? Kakoe BiusHHE Ha
NPECTaBICHHBIE CHUCTEMbl OKa)KET TIOBBINICHWE TEMIIepaTyphl, pa30aBJICHUE CHCTEMBI
pactBopuTeneM, BBeaeHue I[IAB, cmOCOOCTBYIOIIETO CHIKEHHIO TOBEPXHOCTHOTO 3apsijaa
qacTui?

8.3 Bonpochl 1151 ”TOrOBOr0 KOHTPOJISI OCBOEHHUS TUCHUILINHBI (IK3aMeH, 3 ceMecTp)

DK3aMeH M0 JUCHUIUIMHE BKIIFOYAET KOHTPOJBHBIC BONPOCHI W 3aJaHHS 110 BCEM
pazaenaM paboyeil mporpaMMbl IUCHUIIIMHBL. buneT BkitouaeT 2 Bompoca, olleHuBaeMbIX 1o 20
OaJIIIOB KayKIbIi.
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MaxkcumansHas orenka — 40 0ayuIoB.
HDI/IMGDBI BOIIPOCOB JUIsI UTOTOBOI'O KOHTPOJISI OCBOCHHA NTUCHUIIIIUHEI.

1. TepMoanHaMuyecKue 3aKOHBI ISl CHCTEMBI € TpaHUIlel pa3aena ¢as.

2. Bnusaue pasmepa duactunm HaHo(aspl Ha TeMmmeparypy IUIABICHUS U
pPacTBOPUMOCTb.

3. KpaeBoii yron cMaunBaeMocTH, moka3aTenb pactekaemoctu. CynepruapodoOHbie
CBOIICTBa HAHOMATEPHUAJIOB.

4. [MpuHIMnBl ¥ MeTONbl  CTAOWNIM3alMM  KOJUIOMAHBIX ~ HAHOCUCTEM U
HAHOCTPYKTYPUPOBAHHBIX JKUKOCTEH.

o. Ornucanue mporecca 3apojablieoOpa3oBaHus (TOMOTEHHOE W TETEPOreHHOE) U
pocTa KpUCTAaJUIOB.

6. BnusHue  cremeHM — TEpecHIIEHUS  PacTBOpAa,  TEMIEpPaTypbl  CHCTEMBI.
Ornpenenenre KpUTHIECKUX pa3MEPOB KpUCTaILIa.

7. PerynupoBanue pazmepa u popMbl KpucTasia.

8. OcHoBHble nosioxkenus Teopun JIDO.

9. [Tonstne n kimaccudukanys MOBEPXHOCTHO-aKTUBHBIX BemlecTB. [HapoduibHo-

TunoGUILHBIA OaaHC.
10. Ancop6ouwmst [TAB Ha rpaHuiie 1ByX HECMEIINBAIOIINUXCS KUAKOCTECH. AICOPOIIHS
[TAB Ha rpanuiie TBepAOe-KUIKOCTh-Ta3.

11.  da3oBble paBHOBECHS B pacTBOPaX, UX cTabmnu3anus. MUKpO3MYJIbCUU.

12.  TloHATHS KOJUIOMJHBIX U )KUJKUX KPUCTAJIIOB.

13.  SBnenus quddy3uum u arperanuu Npy MoJTy4eHHH HAHOMATEPHAJIOB.

14.  Teopus CMOIyXOBCKOIO.

15.  Arnomepamus, orpanudeHHas auddysueit. Ariomepanus, oOrpaHHYEHHAs

peakiueii. @pakTanbHas ariioMepanusi.

@OoH/I OLIEHOYHBIX CPEJCTB MPUBEJCH B BUJAE OTAEIBHOIO JIOKYMEHTA, SIBIISIOLIETOCS
HEOTHEMJIEMOM 4aCThI0O OCHOBHOM 00pa30BaTeIbHON IPOrPAMMBI.

8.4 CTpykTypa u npumep OUJIETOB /Il IK3aMeHa
OKk3aMeH o JUCIUIIIINHE «Ocnogwl CO30aHnus HAHOO00bEeKmMO8 u
HAHOCMPYKMYPUPOBAHHBIX MAMEPUAN0s) TPOBOIUTCI B 3  CceMeCcTpe U BKIIOYACT
KOHTpPOJIbHBIE BOMPOCHI MO BCEM pasjeiaMm pabodeld mporpamMmbl TUCHUIUIMHBI. buner ans
9K3aMEHA COCTOUT M3 2 BOIIPOCOB, OTHOCSAIIUXCS K YKa3aHHBIM pazjieiam: | BOIpoc 1o pa3aenam
1-3, 2 Bompoc — mo paszmernam 4-6. OTBeTBl Ha BOIPOCHI JK3aMEHA OICHUBAIOTCS U3
MakcuMabHOU orieHkH 40 6anoB o 20 6amioB 3a BOIPOC.

[Ipumep Ousera 1s 3K3aMeHa:

«Ymeeporcoaro» Munucmepcmeo nayku u evicutezo oopazosanus P@®
3as. kageopou XOU Poccuiickuii XMMHMKO-TEXHOJIOTHYECKUI YHHBEPCHTET
umenu J[.. MenpesieeBa
Kadeapa xumuueckoro u papmaneBTH4ecKOro HHKUHUPHUHTA

(JomkHOCTh, HANMEHOBaHKE Ka(eapbl)

H.B. MeHbuyTHHa 28.04.02 HanouHKeHepUs
(Hoamucy) (M. O. Pamuus) MarucTepekasi nporpaMma —
«_ » 20 r. «PDyHKIHOHAJbHBIE 1 KOMIIO3ULIMOHHbIE HAHOMATEPHAJIbI,

HU3JeJIMs U3 HUX)
JducunnianHa - «OcHOBBI CO31aHUAA HAHOO0OHEKTOB
M HAHOCTPYKTYPHPOBAHHBIX MAaTEPUAJIOB)
Bbujer Ne 1

1. Buawusnue pazMepa yacTuil HaHO(a3bl Ha TEMIEPATypy MJIABICHUS U PACTBOPUMOCT.
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2. Ilonstus KOJUIOUMAHBIX U XKUAKUX KPUCTAJLJIIOB.

9 VYYEBHO-METOJUYECKOE OBECIHEYEHHUE JUCHUIIJIMHBI

9.1 PekomeHayemasn JIuTEpaTypa
A) OcHoBHas nuTeparypa:

1. MMoaenos, FO. B. ®u3nko-xMMHUYECKHEe OCHOBBI HaHOTEeXHOJOTUH : yueOnuk / 1O. B.
ITonenos, E. B. Eroposa. — Cankr-Ilerepoypr : Jlans, 2019. — 180 ¢. — ISBN 978-5-8114-
4113-6. — TekcT : amekTpoHHBIA // JlaHb : 3nMeKTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/125699 (mara ob6pamenus: 01.03.2025). — Pexum mocryma: s
aBTOPU3. II0JI30BATEIICH.

2. Ilnerne, M. 10. TexHonorust smynbcuid. ['mapodribHO-TMIOGUIBHBIA OalaHC U
oOpamienue a3 : yaebnoe nocodue / M. 1O. IInerneB. — 2-e u3n., crep. — Cankr-IlerepOypr :
Jlanb, 2020. — 100 c¢. — ISBN 978-5-8114-4777-0. — Texkcrt : smekTpoHHbIN // JlaHb :
IeKTpOHHO-OMOMoTeunass cucrema. — URL:  https://e.lanbook.com/book/126719 (mara
obparenus: 01.03.2025). — Pexwum goctyma: s aBTOPU3. OJIb30BATEIICH.

3. Ila6atuna, T. U. Hanoxumus u HaHOMaTepuaibl : ydeOHoe mocodme / T. M.
[labatuna, A. M. TI'ony6eB. — Mocksa : MI'TY um. H.O. baymana, 2014. — 63 c¢. — ISBN
978-5-7038-3965-2. — Tekcr : 3neKTpOHHBIH // JIaHb : 3IEKTPOHHO-OMOIMOTeYHAs CUCTeMA. —
URL: https://e.lanbook.com/book/58569 (nara obpamenus: 01.03.2025). — Pexum mocryma:
JUIsl aBTOPH3. TOJIb30BATEIICH.

b) JononHuTenpHas IuTepaTypa:

1. KOptos, E. B. Ilpoueccel monydeHuss HaHOYacTHUIl W HaHoMmaTepuaioB [Tekcr] :
yuebHo-mMeToanueckuit komruieke / E.B. FOpto. M.: PXTY um. JI.U. Menaeneesa, 2010. 152 c.
2. Ceprees, I'. b. Hanoxumus [Tekcr] / I'.b. Ceprees. M. : U3n-Bo MI'Y, 2003. 288 c.

9.2 PekomeHyeMble HCTOYHMKH HAYYHO-TeXHUYeCKOi HHpoOpMaINU

— IIpeseHTanuu Kk IEKIUSM.

—  Mertoaudeckre peKOMEHIaIluH 0 BHITIOTHEHHIO 1TA00PaTOPHBIX padoT.
HayuHo-TexHHUecKue KypHabl:

XK. «CoBpemennbsie HaykoeMkue TexHomorum» ISSN 1812-7320;

XK. «HaHOTEXHOJOrMM B CTPOUTENILCTBE: HAYUHBIH HHTEpHET-KypHam» ISSN 2075-8545;
K. «Poccuiickne Hanorexuoaorun» ISSN 1995-0780;

— K. «Hanorexnonoruu u oxpana 310poBbs» ISSN 2076-4804;

K. «<Hanorexunka» ISSN 1816-4498;

K. «ManoBamuny» ISSN 2071-3010;

K. «Hanounmyctpusi» ISSN 1933-8578.

9.3 CpencrBa obecrniedeHHs1 OCBOEHUS T CHUIJIMHBI

VY4eOHO-MeTONUYECKME MaTepuaiabl Ha caidTe Kadeapsl KHOEpHETUKH XUMHKO-
TEXHOJIOTUYECKUX TporeccoB. [Ipu mpoBeneHnn pacdyeToB U O(pOpMIIEHHH OTYETOB B paMKax
nabopaTopHbIX paboT wucmons3dyercs maker Microsoft Office, nwmensupoBanHast Bepcus
KOTOPOr0 YCTAaHOBJIEHA Ha IHepcoHanbHbIX KoMmmbrorepax PXTY wum. .M. Menneneesa. B
paMKax J1abopaTOpHBIX paboOT HCHoJb3yeTrcss obopymoBanue lleHTpa KOJUIEKTHBHOTO
nonb3oBanus PXTY um. JI.1. Menneneena.

[Ipy wncnonb30BaHUM 3JIEKTPOHHOTO OOYYEHHsS M JAMCTAHIMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTHI 3aHATHs MOJHOCTbIO WJIM YaCTUYHO MPOBOIATCA B pexume oHnaH. Ilpu stom
NEePBBIN MYHKT CIHCKA JOTOJHSIETCSA WM 3aMEHSETCSl Ha JOCTYH K IPYNIOBBIM YaTaM, K BUIEO-
nekiusiM (kaHan youtube, Moodle), k BeOunapam (webinar.ru, zoom.us), OHJIAHH-KOH(PEPEHITHH.
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10 MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCOJIb3YEMBIX B
OBPA3OBATEJIBHOM ITPOIECCE

HNudopmannoHuyro MOJIICPIKKY U3yYeHUS JUCIATUTHHBI OCYIIECTBIISICT
Nudopmanmonno-o6ubamoreunsii nentp (MBL)) PXTY wum. JI.M. MenaeneeBa, KOTOPBIH
oOecrieynBaeT OOY4YaIOUIMXCS OCHOBHOM y4eOHOH, y4eOHO-METOAMYECKOH W Hay4yHOH
JUTEPATypoi, HEOOXOIUMOMN AJIsl OpraHu3aluu o0pa30BaTEILHOrO Ipolecca MO AUCLUILINHE.
O6muii 06vem mHOrooTpacneBoro ¢gouga MBI] na 01.01.2025 r. cocraBmsier 1 563 142 k3.
®onx UBL pacnonaraer yueOHOH, yueOHO-METOIUYECKON U HAYYHO-TEXHUYCCKOHN JTUTEPaTypOoi
B (JOpMe MEYaTHBIX M HIEKTPOHHBIX M3AAHUH, a TaKXKe BKIOYAET O(pHUIMAIbHBIC, CIPAaBOYHO-
o6ubnuorpaduueckue, crerraaIn3upoOBaHHbIE OTEUECTBEHHbIE M 3apyOeXkHbIC NepUOIUYECKUEe U
uHpopmannonnsie n3nanus. MBI obecneunBaer gocTyn K npodeccuoHanbHbIM 0a3aM TaHHBIX,
UH(POPMALMOHHBIM, CIIPABOYHBIM U TOUCKOBBIM CHCTEMAM.

Kaxnp1ii oOyuarommuiicsi odecriedeH CBOOOIHBIM JIOCTYIIOM U3 JI000# TOYKH, B KOTOPOH
uMeeTcss JocTyn K ceTd MHTepHeT M K 3yeKTpoHHO-OMOnuoreuHoit cucreme (OBC)
YHUBepcUTeTa, KOTOpas COJCPKHUT pa3IMYHbIe H3aHUS 10 OCHOBHBIM H3Y4aeMbIM
JUCLUIUIMHAM M c(pOPMHUPOBaHA IO COTJIACOBAHHUIO € IIpaBooOIajgaTe s iMu yueOHOH U yyeOHo-
METOAMYECKOHN JINTEPaTyPHI.

Jns  Oojmee  MHOJHOIO M ONEPAaTUBHOIO  CIPaBOYHO-OmOIMorpauyeckoro u
uHpopMannoHHOTO obOciyxuBanusi B MBIl peann3oBana TeXHOJOTHS DJIEKTPOHHOW JOCTaBKU
JIOKYMEHTOB.

[TonmHplii TepedeHb DIEKTPOHHBIX HWH(POPMALMOHHBIX PECYpPCOB, HCIONb3yEMBIX B
npoiiecce 00y4eHus, peICTaBlIeH B OCHOBHOM 00pa30BaTesIbHOM ITporpamMmme.

11 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

B cootBercTBMM C y4eOHBIM IUIAHOM 3aHATHS TPOBOAATCA B (opMe JIEKIHH,
71a00paTOPHBIX, MPAKTUUECKUX 3aHATUI U CAMOCTOSATENIbHOW pabOThI CTYAEHTA.

11.1 O6GopynoBaHue, HeoOX0AUMOe B 00pa30BaTe/ILHOM Mpoliecce

Jns  u3yueHuss  JUCHUIUIMHBI  «OcHO6bl  Cc030aHUs  HAHOOOBEKMO8 U
HAHOCMPYKMYPUPOGAHHBIX MAMEPUAI0s» WMEETCS JIEKIMOHHAas ydeOHas ayauTopwus,
o0opy/soBaHHAsi DSJEKTPOHHBIMH CPEJICTBAMHU JIEMOHCTpAIMU (KOMIBIOTEP CO CpEICTBAMU
3BYKOBOCIIPOU3BEICHUS, TPOCKTOP, IKpaH) W y4eOHOW MeOenbio; ydeOHas ayauTopus Hjs
MPOBEJCHUS  MPAKTUYECKUX  3aHATHH, 000pyZOBaHHAas  dSJEKTPOHHBIMH  CpEICTBaMU
JEMOHCTpanuu, OWOJIMOTeKa, MMEoIas pabovre KOMITBIOTEPHBIC MECTa JIJIi MaruCTPaHTOB,
OCHAII[EHHbIE KOMIIBIOTEPAMH C JOCTYIOM K 0a3aM JIaHHBIX U BBIX0JIOM B MIHTEepHET.

11.2 Y4yeOHO-HArJISIHbIEC OCOOUS

ITo mucuumnnbe «Ocho6bl c030aHUA HAHOOOLEKMOE U HAHOCMPYKMYPUPOEAHHbIX
Mamepuanoe» NOCTYIHBI yueOHbIE MaTepHaibl. JJOCTYIHBI KOMIIJIEKCHI 1a00paTOPHBIX paboOT U
TpeOOBaHUS K OTYETAM, BAPHAHTHI 3aJJaHUN, PYKOBOJICTBO IO BHIMOJIHEHUIO paboT.

OpraHu3oBaH J0CTyNl K CBOOOJHO paclpoCTpaHsAEMbIM 00pa30oBaTeIbHBIM MOpTAIaM U
caiiTaM Uil HCHOJBb30BaHUS HH(GOPMAIIMOHHO-CIIPABOYHBIX pECypcoB. Maructpsl MOTyT
UCIIOJIb30BaTh JAaHHBIE DJIEKTPOHHBIE PECYpChl IS CaMOCTOSITENbBHOM TOJTOTOBKH, a B
NOCJEAYIOEM — TMPU BBIMOJHEHUH HAay4YHO-HCCIIEIOBAaTENbCKOM padoThl M HamUCaHUA
BBIMTYCKHOHN KBaJTU(UKALMOHHON pabOTHI.
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11.3 KomnbroTepbl, HHGPOPMANHOHHO-TEJIEKOMMYHUKANIMOHHBIE CETH, ATINMAPATHO-
NporpaMMHbI€e U ayJAHOBH3YyaJIbHbIE CPEeACTBA:

[lepcoHanbHble KOMIIBIOTEPHI, YKOMILUIEKTOBaHHbIE mpourpeiBateasiMu CD u DVD,
IPUHTEpAMM M I[POTPAMMHBIMM  CpPEACTBAMM, IPOEKTOPHI, 3KPaHbl; ayAUTOPHUH  CO
CTaIlMIOHAPHBIMU KOMILJIEKCAMU OTOOpakeHus: HH(OpMaLUU C JTF0O0Tr0 3JEKTPOHHOTO HOCUTEJIS;
WEB-kameps1; nudpoBoit (oToanmapaT; KONUpOBAJIbHBIC ammaparbl, JOKaJbHas CeThb C
BbIX010M B lHTEpHeT.

11.4 TIleuyaTHble U JIEKTPOHHBbIE 00pa3oBaTe/ibHbIEe H HHPOPMALIMOHHBIE PeCyPChI

HNHupopManimOHHO-METOIMYECKUE MaTepHalibl: y4eOHbIE ITOCOOHMS 10 JHCHUILIMHAM
qacTu, GOPMUPYEMOH yJaCTHHKAMH 00pa30BaTeIbHBIX OTHOIICHUH, POTPAMMBbI; METOINICCKUE
PCKOMEHJIAIMM K TIPAKTHYECKUM 3aHATHSIM, KaTaJOr'M THIIOB M BHJIOB MPOIYKIMH U3
HEMETAIUTMYECKUX MAaTepUajoB; KaTaJIOTH MPOIYKIUU TPOMBIIUICHHBIX TPEANPUSITUNL;
pa3naTovYHbId MaTepual K JCKIIMOHHBIM KypcaM; yueOHbIe (DHIBbMBI IO MPoIeccaM TEXHOJOTHH
U croco0am MPOU3BOJICTBA OTACIBHBIX BHJIOB HM3CIUHN; SJCKTPOHHBIC YYCOHBIC W3JIaHUS TI0
JTUCIUTUTMHAM 9acTH, (GOPMHUPYEMOH y4YaCTHHKaMHU OOpa30BaTENIbHBIX OTHOIICHUH, HAay4HO-
MOIYJISIPHBIC AJICKTPOHHBIC U3/IaHUS.

O0ecreueHHOCTh COBPEMEHHBIMH y4eOHBIMU IIOCOOHUSIMH, BBINTYILICHHBIMU
npernogaBaresiiMi - Kadeapbl XUMHUYECKOro U (papMarneBTHYECKOrO0 WH)XHHHUPUHTA IS
MarucTpaHTOB, JIOBOJBHO BbICOKas. KO BceM Hay4HbIM HU3JaHHUSIM M YYEOHBIM IOCOOHSM,
BoinyuieHHbIM uepe3 PO PXTY um. .M. MenneneeBa, umeercs A0OCTyl 4depe3 (hoHIbI
uHpopmanmoHHO-O0nbroreynoro  ¢ouga. Kpome  Toro, OOJBIIMHCTBO  JAMCIUILIMH,
IpernojaBacMbIX Ha Kadenpe, WMEIOT pPa3BEePHYTYI HH(POPMAIIMOHHO-00pa30BaTEIbHYI0 U
UH(POPMAIIMOHHO-METOIMUECKYIO MOICPKKY, K pecypcaM B cetu IHTepHeT.

11.5 IlepeyeHsb JMIEH3HOHHOTO IPOrPAMMHOI0 O0ecrieYeHust
HaumenoBanue Cpok oKOHYaHUs
PexBu3uThI JOrOBOpa KonuuecTtBo o
Ne MPOrpaMMHOIO N JIENCTBUSA
IIOCTaBKHU JTULEH3UN
POAYKTA JMLIEH3UU
Microsoft KonTpaxt Ne 62-
; 645A/2013,
1 Windows 8.1 Microsoft Open License 24 b
Professional P ' CCCPOTHO
Get Genuine Howep
nuen3un 62795478
KonTpaxt Ne 62-
. . 645A/2013
2. Micosoft Office . ;
Standard 2013 MicrosoftOpenLicense 24 Bbeccpouno
Howmep
ymuensun 47837477
Horosop Ne 99-1559A- 24 mecaua
Kaspersky 223/2024 ot 25.11.2024 (mpoanenue
Endpoint MIOJIITHUCKH C
3. Security s i paBOM
onsHeca — nepexoJia Ha
CrangapTHbIit OOHOBIEHHYIO
Russian Edition BEPCHUIO
IPOAYKTA)
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12 TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMM

DopMbI U
HaumenoBanue MeTO/IbI
OcHOBHBIC ITOKA3ATEJIH OLIEHKU
pa3ziesioB KOHTPOJIS ¥
OIIEeHKH
Paznen 1. 3HaeT: TepMOJMHAMUYECKHE OCHOBBI CHHTE3a
TepMoanHaMHUYECKUE | HAHOOOBEKTOB, HAaHOCTPYKTYPUPOBAHHBIX
SBJICHUS HA TPAHMIIE | KOJUIOMJAHBIX CHCTEM U  HAaHOKOMIIO3HUTOB;
pa3znena ¢as BIUSTHUE pa3Mepa HAaHOOOBEKTOB M HaHO(Da3bl HA
UX CBOICTBa; KOJUIOMJHBIE OCHOBBI CHHTE3a Ouerka 3a
HAaHOOOBEKTOB;
YMeet: peryaupoBarh CBOWCTBA HAHOMATEPUAJIOB AabopatopHeie
| paboter Ne 1 u 2.
C  y4eToM  TEpPMOJAMHAMHYECKHUX  3aKOHOB; Onenka
MaTeMaTU4eCKU OIHCHIBATh SIBJICHUS, sa JIP Ne 1.,
MPOTEKAIIME HAa MHUKPOYPOBHE TIPH CHHTE3E Onerika Ha
HAHOOOBEKTOB U HAHOCTPYKTYPUPOBAHHBIX SK3AMEHE.
MaTepHasoB;
Bananeer: moHATHIHBIM anmapaToM H OCHOBaMU
TCPMOAUMHAMHUKU A  OIMHMCAHUA SIBJICHUA Ha
rpanuie pasnena as;
Paznen 2. 3HaeT: TEepMOJMHAMUYECKHE OCHOBBI CHHTE3a
Crabunmm3anms HAHOOOBEKTOB, HAaHOCTPYKTYPHUPOBAHHBIX
TUCTIEPCHBIX CUCTEM, | KOJUIOMJAHBIX CHCTEM U  HAaHOKOMIIO3HUTOB;
HaHOCTPKYTYpPHpPO- BIIUSTHUE pa3Mepa HAaHOOOBEKTOB M HaHO(Da3bl HA
BaHHBIC KUJIKOCTU UX CBOWCTBA; MIPUHIIMIIBI M METOIbI CTAOMIN3ALIUN
KOJJIOMAHBIX HAHOCHUCTEM u
HAHOCTPYKTYPUPOBAHHBIX KUIKOCTEH;
KOJUTOM/IHBIE OCHOBBI CHHTE3a HAHOOOBEKTOB;
MOHATHE W  KIACCU(PUKALNIO TMOBEPXHOCTHO-
AKTHUBHBIX BCIICCTB, MMPUHIUITBI SIBJICHUSA
caMOOpraHu3aluu HAaHOOOBEKTOB u ux
MMPUMCHCHUA JJIA CHHTE3a OI_ICHKa 3a
HAHOCTPYKTYPUPOBAHHBIX MaTEpPHANIOB; OCHOBBI
HOBGJI@IP)IZII:I IzlcljJIHPOI/IHHLIX CI/ICTeMp ﬂa6gpaT0§H%1}0
YMeeT: perynupoBarh CBOMCTBa HAHOMATEPUAJIOB paOOTy 0
C Y4e€TOM TEPMOANHAMHUYCCKUX 3aKOHOB, 3a II[II?}JI\E_’al
MaTeMaTHUYeCKU OTHCHIBATh SIBIICHUS, Onerka Ha
MPOTEKAIONINE HAa MHUKPOYPOBHE TIPH CHHTE3E SK3AMEHE.

HAaHOOOBEKTOB n HaHOCTPYKTYPUPOBAHHBIX
MaTepuajioB, BBIOUpPATh METOABl CTAOMIIM3AINU
KOJUIOUJIHBIX CHUCTEM U HAHOCTPYKTYPUPOBAHHBIX
KUIIKOCTEH

Baaneer: NOHATHITHBIM arnmapaToM U OCHOBAMHU
TEPMOJMHAMUKH JIJIs1 OTIMCAHUS SIBICHUN Ha
rpaHulle pazjaena ¢a3; MaTeMaTHYECKUM
arnmapaToM, MPUMEHSIEMBIM JIJIs1 OTICAHUS B
HAaHOCUCTEMAax SIBJIEHUM 3apOKJICHUs, pOCTa,
arperaiuu, arioMeparum, a TakKe CTa0uIu3aum
TaKUX CUCTEM
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®opmbl U
HaunmeHnoBanme MeTO/bI
OcHOBHBIE MOKA3aTeJIN OLEHKH
pasziesos KOHTPOJISA
OLIEeHKH
Paznen 3. Cuntes 3HaeT: TEpMOJMHAMUYECKHE OCHOBBI CHHTE3a
HAHOPa3MEPHBIX HAHOOOBEKTOB, HAHOCTPYKTYPHUPOBAHHBIX
00BEKTOB KOJUIOUJITHBIX ~ CUCTEM M  HaHOKOMIIO3UTOB;
BIUSTHUE pa3Mepa HaHOOOBEKTOB M HaHO(Da3bl Ha Ouerka 3a
WX CBOMCTBA; KOJUIOMAHBIE OCHOBBI CHHTE3a
1a00paTOPHYIO
HAaHOOOBEKTOB;
paboty Ne 4, 5.
YMmeeT: BIOUpATh METO/BI CHHTE3a HAHOOBEKTOB Onenka
U HAHOCTPYKTYpUPOBAHHBIX  MaTepUaloOB B sa JIP Ne 1
3aBHCHMOCTH OT TPEOYEMBIX 3a]1a4; PeryIupoBaTh OueHKa_Ha‘
CBOIiCcTBa HaHOMAaTepHalioB C y4eToOM
IK3aMEHE.
TEPMOJAMHAMUYECKUX 3aKOHOB; MAaTE€MaTHUYECKH
OTHCHIBATh SIBJICHUS, MIPOTEKAOIINe Ha
MUKPOYPOBHE TIpM CHUHTE3€ HAHOOOBEKTOB W
HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAJIOB;
Paznen 4. 3HaeT: TEpMOJMHAMUYECKHE OCHOBBI CHHTE3a
[ToBepxHOCTHO- HAHOOOBEKTOB, HAHOCTPYKTYPHUPOBAHHBIX
AKTHBHBIC BEIIECTBA, | KOJUIOMJIHBIX CHCTEM M  HAaHOKOMIIO3HTOB;
SBIICHUS MPUHIIMITBI 1 METOJIbI CTAOMIN3AIUU KOJUTOMIHBIX
CaMOOpraHU3allMi U | HAHOCUCTEM u HAHOCTPYKTYPHPOBAHHBIX
npumenenue [1AB KUJKOCTEH;  KOJUIOMJIHBIE OCHOBBI ~ CHHTE3a
JUTSL TIOJTYYEeHUST HAHOOOBEKTOB;, TMOHATHE W  KIACCH(PHUKAIUIO
HAHOCTPYKTYPUPO- MOBEPXHOCTHO-aKTUBHBIX ~ BEILIECTB, MPUHIUIIBI
BaHHBIX MAaTCPUAJTIOB | SBJICHUS CAaMOOPTaHHW3aIlMd HAHOOOBEKTOB U WX
IPUMEHEHUS TUISE CUHTE3a
HAaHOCTPYKTYPUPOBAHHBIX MaTEPHAJIOB; OCHOBBI
MOBE/ICHUS KOJIOMIHBIX CUCTEM
Onenka 3a
¥Ymeet: BoIOUpaTh METOBI CUHTE3a HAHOOBEKTOB
U HAHOCTPYKTYpPUPOBAHHBIX  MaTepuajoB B Alabopatopyio
PYKTYPUD P paboty 6. Oenka
3aBUCUMOCTH OT TpeOyeMBbIX 3aj1a4; peryanupoBaTh sa JIP Ne 2
CBOIiCTBa HaHOMaTEPHUaJIOB c y4eToM T
Onenka Ha
TEPMOJMHAMUYECKUX 3aKOHOB, MaTeMaTHUYeCKH
JK3aMEHe.
OTHCHIBATh SIBIICHUS, MPOTEKAOIINe Ha
MUKPOYPOBHE TIpU CHHTE3€ HAHOOOBEKTOB U
HAHOCTPYKTYPHPOBAHHBIX MaTEPHANIOB; BHIOMPATH
METOAbl CTAOUIM3AIMU KOJUIOUJIHBIX CHUCTEM H
HAHOCTPYKTYPHPOBAHHBIX JKUIKOCTEH
Baaneer: NMOHATHIHBIM anmapartoM M OCHOBAaMH
TEPMOJMHAMHUKHN JUIsl ONUCAaHUS SIBICHUH Ha
rpanuie  pasaena  ¢as;  MaTeMaTUYeCKUM
anmapaTtoM, TPUMEHSEMBIM JJs OMNHCAHHUS B
HAaHOCUCTEMAaxX SBJICHUW 3apOXKICHUs, pOCTa,
arperaiuu, arjoMeparuy, a TaKke CTaOuIn3aiuu
TaKUX CUCTEM
Paznen 5. IloBenenne | 3Haer: TEepMOAMHAMUYECKHE OCHOBBI CHHTE3a OueHka 3a
KOJUTOUTHBIX CUCTEM | HAHOOOBEKTOB, HaHOCTPYKTYPUPOBAHHBIX | J1IAOOPaTOPHYIO
KOJUIOMJHBIX ~ CHCTEeM U  HaHOKOMIIO3HUTOB; paboty Ne 7.
MIPUHIIAITEI 1 METOJIbI CTAOMITM3AIIUU KOJUTOMTHBIX Orenka
HaHOCUCTEM u HAHOCTPYKTYPHPOBAHHBIX 3a JIP Ne 2.
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HauMenoBanue
pa3aesioB

OcHOBHBIE TOKA3ATEIH OICHKH

®opmbl U
MeTOo/bI
KOHTPOJIA ¥
OLICHKH

KUJKOCTEH;  KOJUIOMJHBIE OCHOBBI  CHHTE3a
HAHOOOBEKTOB; TMOHATHE W  KJIacCU(PHUKAIIIO
MMOBEPXHOCTHO-AaKTUBHBIX  BEILIECTB, IMPUHIUIIBI
SBJIGHUSI CaMOOpPraHU3allid HaHOOOBEKTOB U HX
MPUMEHEHUS TUISL CUHTE3a
HAaHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB; OCHOBBI
MIOBE/ICHUS KOJUIOMIHBIX CUCTEM

YMeet: BpIOUpaTh METO/bI CUHTE3a HAHOOBEKTOB
U HAHOCTPYKTYPUPOBAaHHBIX  MaTepUaloB B
3aBHCHUMOCTH OT TpeOYEMBIX 3a/1a4; PeryaupoBaTh

CBOMCTBA HaHOMAaTepHaJloB C y4eToOM
TEPMOJMHAMMUYECKUX 3aKOHOB; MaTeMaTHYECKU
ONMCHIBATh  SIBJICHUS,  MpOTEKAaloulMe  Ha

MUKpPOYPOBHE TIpH CHHTE3€ HAHOOOBEKTOB U
HaHOCTPYKTYPHUPOBAHHBIX MaTepHAIIOB; BEIOWPATH
METOJIbl CTAOMIM3AIMN KOJUIOMJIHBIX CHUCTEM U
HaHOCTPYKTYPUPOBAHHBIX KUJIKOCTEU

Baaneer: moHATHIHBIM anmapaToM M OCHOBAMM
TEPMOJVHAMUKHA JUIA OIMCAHUS SBICHUM Ha
rpanune  pasgena  ($a3;  MaTeMaTUYECKUM
arrapaToM, IPUMEHSAEMBIM JUIS OIIMCAaHHS B
HAaHOCUCTEMAaxX SBJICHUM 3apOXKJIEHHUs, pOCTa,
arperaiyu, arjaioMepaniy, a TakKe CTaOuIH3auu
TaKUX CUCTEM

OueHka Ha
JK3aMEHE.

Paznen 6. SIBnenus
Tupdy3un u
arperanuu
HAaHOOOBEKTOB B
KOJIJTOMTHBIX
CcHCTEMax

3HaeT: TEpMOJMHAMUYECKHE OCHOBBI CHHTE3a
HaHOOOBEKTOB, HAaHOCTPYKTYPHPOBaHHBIX
KOJUIOMJIHBIX ~ CHUCTEM U  HaHOKOMIIO3HUTOB;
BJIMSIHUE pa3Mepa HaHOOOBEKTOB M HaHO(a3bl Ha
UX CBOICTBa; KOJUIOMJHBIE OCHOBBI CHHTE3a
HaHOOOBEKTOB;  BBIOMpaTh METOJbl  CHHTE3a
HaHOOBEKTOB u HAaHOCTPYKTYPUPOBAHHBIX
MaTepHaJioB B 3aBUCUMOCTH OT TpeOyeMbIX 3a1ay;
YMeert: perynupoBaTh CBOKMCTBA HAHOMATEPUAJIOB
C  y4eToM  TEpPMOAMHAMMYECKHX  3aKOHOB;
MaTeMaTU4YeCKU OIHCHIBATh SIBJICHUS,
IIPOTEKAOIME Ha MUKPOYPOBHE IIPH CHHTE3E
HAHOOOBEKTOB U HAHOCTPYKTYpPHUPOBAaHHBIX
MaTEepHaoB;

Baaneer: NMOHATHIHBIM anmapartoM M OCHOBAaMH
TePMOJMHAMUKMA Ui OMNHUCAHUSl SIBJICHUM Ha
rpanuie  pasmena  ¢a3;  MaTeMaTUYeCKHM
anmapaToM, NPUMEHSEMbIM Il OINHUCAHHUS B
HAaHOCHUCTEMaxX SBJIEHUH 3apoXKJIEHHus, pocTa,
arperaiyu, arjioMepanum, a TakKe CTaOuIn3auu
TaKHX CHUCTEM

OrneHka 3a
1ab0paTOPHYIO
paboty Ne 8.
OrneHka
3a JIP Ne 2.
OreHka Ha
9K3aMCHE.
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13 OCOBEHHOCTHU OPI'AHU3ALIMU OBPA30OBATEJIBHOTI'O ITPOLECCA JJISA
NHBAJNI0B ! JINL C OTPAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbsA

OOyyeHne WHBAIUAOB U JIMIl C OrFPAaHUYEHHBIMH BO3MOXXHOCTSIMH  37I0POBbS
OCYILIECTBJISIETCS] B COOTBETCTBHH C:

- [TopsimkoM opraHu3allMd W OCYIIECTBICHHS 00pa30BaTEIbHOU JeSTENbHOCTH
1o 00pa3oBaTebHBIM MPOrpaMMaM BBICIIETO0 O0pa3oBaHHsI — MporpaMMaM OakajaaBpHara,
mporpaMMaM crenuainurera, mnporpaMMmaMm maructparypbl (IIpukaz MunucrepcTBa Hayku u
BEICIIero oopa3oBanus Poccutickoit @enepanuu ot 06.04.2021 Ne 245);

- [TonoskeHneM O TOpSAKE OpraHU3alMd M OCYIIECTBIECHUS 00pa30BaTeIbHOU
JESATEIIbHOCTH 10 00pa3oBaTelbHBIM TPOTpaMMaM BBICHIETO O0pa3oBaHUS — MPOrpaMMaM
OakamaBpuaTta, IporpaMMaM CHElHauTeTa, MpOrpaMMaM MarucTparypbl (QenepaibHOTO
rOCYJapCTBEHHOTO OO/HKETHOrO 00pa30BaTENbHOTO YUYPEXKIEHHUS BBICIIETO 00pa3oBaHUs
«Poccuiickuil XMMUKO-TeXHOJOTHYeCKuil yHuBepcuter umenn .M. MenaeneeBa», MpUHITHIM
pemienrem Yuenoro coera PXTY um. [I.1. Menaeneera ot 28.12.2022, npotokoi Ne 5;

- MeToauueckuMl ~ peKOMEHJALMSIMH [0  OpraHu3alu  00pa30BaTEIbHOIO
mporecca Juis OOydeHUsT MHBAIUIOB W JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBbS B
0o0pa3oBaTeNbHBIX OpraHMU3alMsSIX BBICHIETO O0Opa3oBaHUsA, B TOM YHUCIE OCHAIICHHOCTH
00pa3oBaresbHOro mpolecca (yTBepKIeHbI 3amecTuTenieM Munuctpa oopasoBanusi U Hayku PO
A.A. Kinumosbeim ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI
«OCHOBBI CO31aHNSI HAHOOOBEKTOB H HAHOCTPYKTYPHMPOBAHHBIX MAaTEPHAJIOBY
OCHOBHOI 00pa3oBaTeIbHON IPOrPaMMBI

28.04.02 HanounxeHepus
MarucTepckas mporpaMma

«(DYHKI_II/IOHaHBHBIe N KOMITO3UITHUOHHBIC HAHOMATCPHUAJIbI, U3CIIUA U3 HUX)

®opma 00yueHHs: ouHas

Howmep
A3MEHEHUs/
JIOTIOJIHEHUS

ConepxaHue JOTOTHCHUS/ U3MCHCHHUS

OcHOBaHME BHECEHUA
W3MEHEHU/ NOIOJHEHUS

IIPOTOKOJI 3aceIaHus Kadeapsl
Ne oT
« » 20 1.

IIPOTOKOJI 3aceIaHus Kadeapsl
Ne oT
« » 20 1.

IIPOTOKOJI 3aceiaHus Kadeapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHus Kadeapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHus Kadeapbl
No oT
«__» 20__r.
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MuHHCTEepPCTBO HAYKH M BbIcIIero oopazosanus Poccuiickoii @enepauun
(enepanbHoe rocygapcTBeHHoe 0101KeTHOE 00pa30BaTe/IbHOE YUpPeKICHNEe
BbICIIETr0 00pa30oBaHUSA
«Poccuiicknii XMMHKO-TEXHOJIOTHYEeCKIUHA YHUBEPCUTET
umenn /I.U. MenaesneeBa

«YTBEPXKIAEHO»
Ha 3ace/laHuK Y UEHOI0 COBETa
PXTY uwm. JI.1. Menaeneena

poTokoa Ne 30 ot «30» urons 2025 r.

PABOYAS ITPOT'PAMMA JUCIIAIIVINHBI

«OueHkKa pucKOB U IKOHOMHYeCKOM 3P PeKTUBHOCTH NIPH BHEAPECHUH
HHHOBAIMOHHBIX PEelICHUN U TeXHOJIOT Hil»

Hanpasienue noarorosku 28.04.02. Hanounkenepust

Marucrepckas nporpaMmma — « DyHKIHMOHAJIbHbIE U KOMIIO3UIIMOHHbIE
HAHOMATEPHUAJIbI, U3/1eJIUs U3 HUX»

KBanupukanusa «Marucrp»

Mocksa 2025



IIporpamma cocrasiieHa:
K.3.H., JIOLIEHTOM, 3aBelyroluM Kadeapoil MeHemxmenta u mapkerunra, J1.C. JlonaTkuHbIM
K.3.H., IOLIEHTOM, JIOLIEHTOM Kadeapbl MeHekMeHTa U MapkeTtunra, H.H. I'puneBbiM

K.T.H., JIOIIEHTOM, JIOIIEHTOM Kadeapsl MeHeDkMeHTa U MapkeTunra, T.H. [llynryHoBoit

[Mporpamma paccMoTpeHa 1 0100peHa Ha 3acelaHiH KadeIpbl MCHEPKMEHTa U MaPKETHHTa
«24y anpenst 2025 r., mporoxon Ne 7



1. HEJIb U 3AJIAYU JTUCIIUITJIMHBI.

[IporpaMmma coctaBieHa B  COOTBETCTBHH ¢  TpeOoBanusmu  DenepambHOro
roCy/IapCTBEHHOI'O0 00pa30BaTeIbHOrO CTAaHJApTa BBICHIET0 O00Opa3oBaHUS — Marucrparypa
[0 HamnpaBiICHUIO MNOATOTOBKU 28.04.02 «Hanounocenepus» (OPI'OC BO), HaxomjieHHBIM
OTIBITOM IPENOoAaBaHus TUCIHUIUIUHBI Kadeapon menedxrcmenma u mapkemunea PXTY um. [1.1.
Menpeneesa. [Iporpamma paccuntana Ha U3y4eHUE TUCLHUIUIMHBI B TeueHUE 1 cemectpa.

HucuunnnHa «OuyeHKka puckoeé u IKOHOMUHECKou Iphekmusnocmu npu eHeoOpeHuu
UHHOBAUUOHHBIX PeUleHUIl U MEXHOAO02UI» OTHOCUTCS K O00s3aTeNbHOM YacTH JUCIUILINH
yuebHoro miaHa. [IporpaMMa AUCHMIUIMHBI MPEAIOaraeT, YTo OO0ydaroluecss UMEIOT OO0IIyI0
TEOPETUYECKYI0O U TMPAKTHYECKYI0 TOJTOTOBKY IO OOIIEHAyYHBIM, OOIICHHKEHEPHBIM
JTUCIHUILIMHAM ¥ OCHOBHBIM MPO(eCCHOHATbHBIM JUCHUILTUHAM MPOQHIIS.

Heap (MCHUNIMHBI — TTOyYEHUE CUCTEMbl HAyYHBIX 3HAHUU B 00JACTH COBPEMEHHBIX
po06sieM HayKH, TEXHUKU U TEXHOJOTUH C IPUMEHEHHEM METOI0JIOTHH KOMILJIEKCHOM OILIEHKHU U
aHaJM3a OCHOBHBIX PHCKOB TIPU BHEAPEHHH WHHOBAIIMOHHBIX TEXHOJOTUH B CHUCTEME
HAI[MOHATILHOM SKOHOMHUKH C UCIOJIb30BAaHUEM MHCTPYMEHTOB 3((EKTUBHOTO YIIPABJICHUS

3apaum QM CUMIIMHBI

- METOJIbl U HHCTPYMEHTHI aHaJIN3a U OLICHKU PUCKOB MPOPECCHOHATBHOMN JAEATEIbHOCTH;

- METOJbl W WHCTPYMEHTHI aHajiW3a M OIEHKA SKOHOMHYECKOH 3PPEKTUBHOCTH
TEXHOJIOTUYECKHX MPOIECCOB U TPOU3BOICTB;

- HCIIOJIb30BAHHME TIONYYCHHBIX 3HAHWNA TIPU HAYYHBIX HCCIICOBAHMSIX M Pa3pabOTKe
MIPOEKTOB HOBBIX pecypcocOeperaroninx u 6e30MmacHbIX TPOU3BOJICTB.

JucuunnuHa «OueHKka puckoé u IKOHOMUYECKOU Ihhekmugnocmu npu eHeOpeHuu
UHHOBAUUOHHBIX PpeWeHUll U mexHoao2ui) Tpenoaaercs Bo 2 cemectpe. KoHTponb
YCIIEBAEMOCTH CTYICHTOB BEAETCS MO MPUHSATON B YHUBEPCUTETE PEUTUHTOBOM CHCTEME.

PaGouass mporpamMma AMCHMIUIMHBI MOXET OBITh pealu3oBaHa C MPUMEHEHHEM
ANEKTPOHHBIX 00pPA30BATEIBHBIX TEXHOJIOTHA M 3JICKTPOHHOTO OOYUYEHHUs TIOJHOCTHIO WIIH
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA IUCIUITIIMHBI
W3yyeHne JMCUMIUIMHBI HAlpaBiIeHO Ha TMPHOOpPETEHHE CIEAYIOIMX KOMIeTeHUHH u
HHAUKATOPOB MX 10CTHKECHUS:

YHuBepcainbHble KOMIETEHIMN U HHAUKATOPbI MX JOCTHKEHUA:

HanmenoBaHue
KaTeropuu Kon u nanmeHoBaHHE Kon 1 HanMeHOBaHNE MHAMKATOPA JOCTHKEHUS
(rpymiIien) YK YK
VK

VK-2.1. 3HaeT TeopeTUYeCKHe OCHOBBI 1 OCHOBHBIE
IPUHLINIBI YIPABIECHUS IPOEKTaMU

Paspaborkan | VK-2.Cnocoben  ynu- [yK2 2 Vyeer OpraHu30BaTh pEATU3ALNI0 U

peasMsalist | paBIATE HPOCKTOM HA | GecreynTh KOHTPOJL 3a XOAOM  BBINONHEHMS
TIPOEKTOB BCCX  OTANaX  ero | pnoexra

KUSHEHHOTO LKA VK-2.3. Bnageer  HaBbIKAMH  YIIPaBJICHUSA

WHHOBAIMOHHBIMH POEKTaMU B
MIPOM3BOJICTBEHHOM cdhepe

Ob0menpodeccnoHabHbIe KOMIIETEHUNH U HHAUKATOPbBI UX T0CTUKEHUS:




HaumenoBanue
KaTeropuu (TPyIIIbI)
OIIK

Kox n HanmenoBanue OIIK

Kon u HanmeHOBaHWE HHIUKATOPA
noctmxkenns OIIK

OTBETCTBEHHOCTH B

OIIK-2. Conocoben
yIIPaBIIATH Mpodeccu-
OHAJILHOU U MHOH

OIIK-2.1. 3HaeT TeOpETUYECKHUE OCHOBBI
MIPOEKTHOTO U (DMHAHCOBOTO MEHEKMECHTA
B obnactu po(hecCHOHATTLHOM
JeSITEITbHOCTH

OIIK-2.2. VYMeer oueHUBaTh pUCKU U

. | IesITebHOCTBIO HA OCHOBE | SKOHOMHUYECKYIO 3¢ (HEKTHBHOCTH
HpO(beCCHHOHaﬂBHOH PUMEHEHUSI 3HAHUU pemeHHﬁ, MMPUHHUMACMBIX B o0Jactu
ACATEIIRHOCTH HPOEKTHOIO U npohecCUOHATLHON JesTeNbHOCTH
(HHAaHCOBOTO MEHEIK- OIlK-2.3. Brageer OmBITOM pacuyéra
MEHTa SKOHOMHUYECKOH U pecypcodPdeKTHBHOM
COCTAaBJISIIOLIEN pu BBITIIOJIHEHUH
UCCIIeIOBATENIbCKOM paboThI
OIIK-3.1 3HaeT OCHOBBI 3KOHOMMYECKOU
OIICHKM M  TEXHHKO-KOHOMHYECKOTO
OIIK-3.Cnocoben 000CHOBaHHUS TMPOCKTHBIX PEHICHUH W
YIIPaBIATH JKU3HECHHBIM | MHXKCHCPHBIX 3aJ1a4
LIUKIIOM cozmanus | OIIK-3.2.  VYmeer aHaiu3upoBath |
7 (T ——— HIKEHEPHBIX NMPOIYKTOB B | OUCHWBATH  3aTPAThI PEANPUSITHS
eSTENBHOCTD 00JIaCTH HAHOTEXHOJIOTUH | (MPOEKTa) C YIETOM WHIKCHEPHBIX PUCKOB
nu  Ha"HoMmarepuaioB ¢ | OIIK-3.3. Bnaneer COBPEMEHHBIMU
Y4ETOM  OKOHOMHYECKHX, | MeTogaMu  aHanm3a  3pdexruBHOCTH
COHUAJIBHBIX W JPYIr'HMX | NpOM3BOACTBCHHOI'O IIpolecCa M OLCHKH
OrpaHUYEHUIN MIPOU3BOJICTBEHHBIX MOTEPH U

HOJX0/JaMU K pa3paboTKe KOMIUIEKca
MEpONPHUITHI MO UX YCTPAHEHUIO

B PE3YIbTATC U3YUCHUA JUCHUIINIMHBI CTYACHT MAruCTpaTyphbl JOJIKCH:

3nams:

—  TEOpeTHYECKHe OCOOEHHOCTHU U ACHCTBYIOILYIO IIPAKTUKY B 00JIaCTH OLIEHKH SKOHOMHUYECKON
3QPEKTUBHOCTM W PHUCKOB TNPUHUMAEMBIX peIleHUu B o00jacTu mnpodeccuoHaIbHON

JIeSITeIIbHOCTH;
—  METOJBI
TEXHOJIOTHIA;

pacuera SKOHOMMYECKOW 3(PPeKTUBHOCTU

WMHHOBAIITMOHHBIX peH_IeHI/Iﬁ u

—  coJeprkaHue CIIOCOObl U MHCTPYMEHTHI aHAIN3a U YIIPABJICHUS pUCKaMU;

Yuemns:

- MMPOBOAWUTL AHAJIN3 Hay‘IHOfI, TEXHUYECKOH JOKYMCHTAIMHU, OCYHICCTBJIATH OLCHKY
3 PEKTUBHOCTH U PUCKOB B 00JaCTH MHHOBAIIMOHHBIX BUOB JEATEIbHOCTH;

—  OLICHMBATH MOCIIEACTBUS IPUHUMAEMBIX PELICHUH 110 pUCcKaM U 3(h(HEKTUBHOCTH B 00JIACTH
npodhecCuoHaTbHON NeSTENbHOCTH.

Braoems:

—  MOJAXO0JaMH K pa3paboTKe KOMILIEKCa MEPONPUSATHIA M0 YMEHBIICHUIO BIUSHUS PUCKOB U
MOBBILICHUIO 5KOHOMUYECKON 3((EKTUBHOCTH NMPH peann3aliiil MHHOBAIHII;

— METOJAaMH M HHCTPYMEHTAaMH QJIbTEPHATUBHBIX TEXHOJIOTMYECKHX M SKOHOMHUYECKHMX
pELICHUH TIPU BHEAPEHUN NHHOBALIMOHHBIX PELICHUN U TEXHOJIOTUH;

—  HHCTpYMEHTaMH
pEILIEeHNI;

IIPOrHO3UPOBAHUA

OKOHOMHYCCKUX

IOCIIEACTBUI MMPUHUMACMBIX




3. OFBEM JJUCIUILIUHBI 1 BUJIbl YYEEHOU PABOTHI.

O0beM TUCHUITHHBI
Bupa yueoHoii padoTbi Axan. | Acrp.
3E
. .
OO0masi Tpy10eMKOCTh TUCHUTLTHHBI 2 72 o4
KonrakTHasi paGoTa — ay1uTOpPHbIE 3aHSITHSI: 0,94 34 25,5
Jlexuu - -
[Mpaktuueckue 3anstus (I13) 0,94 34 25,5
JIaboparopusie paboTsl (JIP) - - -
CamocrosiTesibHas padoTa 1,06 38 28,5
Bua uTOoroBoro KOHTpOJI: 3a4er ¢ oueHKOMH




4. COAEP KAHUE JUCHUITJIMHbBI

4.1. Pa3gesnbl AMCHUILIMHBI U BUABI 3AHATHI

AxazieM. 4acoB

Ne Pasjpen nucuMIiMHbI Bcero Jleknuu Tpaktiieckie JIad. paGoTni Camocr.
n/n 3aHATHS pabora
Pa3nes 1. BBeneHue B 0CHOBbBI
1. | mpoeKTHPOBAHMSI CHCTEM 24 i 12 - 12
yIpaBJeHHUs PUCKAMH
11 Tema 1.HeonpeneneHHOCTh U PUCK: 8 ) 4 i 4
| obume nmousTUSA
Tema2.CucTteMHbIE aCTIEKThI
1.2 | npoeKTHUpOBaHUS B YIIPABIECHUU 8 - 4 - 4
pUCKaMH
13 Tema 3.XapakTepucTuKa HHCTPYMEHTOB 8 ) 4 i 4
IIPOEKTUPOBAHMSI B YIIPABICHUH PUCKaH
Pa3nen 2.Cucrema ynpasjeHus
2. | pMCKOM B yCJIOBHSAX 24 - 12. - 12
HEONpeAeTCHHOCTH PbIHKA
Tema 4.MIaTerpupoBanHas MOJIEIb
2.1 | upeHTUUKAINA COOBITHH 1 8 - 4 - 4
YIpaBIEHUS] pUCKAMHU
29 Tema 5.0nenka >3ppekTUBHOCTH 8 i 4 ) 4
CHCTEM YNpaBJIEHUS] pUCKAMHU
23 Tema 6.Pacuersl oxxugaeMoi 8 ) 4 i 4
' 2 PEeKTUBHOCTH WHBECTHUITUI
3. | Pa3men 3. YnpaBieHue puckom 24 - 10 - 14
31 Tema 7.0nTHMHA3a1MS U pALIMOHAIIBHBII 7 ) 3 i 4
IIOJIXOJ1 B YIIPaBJIEHUH PUCKOM




Tema 8.00111e 1 HETPATUIIUMOHHBIE

3.2 | mOAXOAbI K OLIEHKE MHHOBALIMOHHBIX 8 3. 5
PHUCKOB
Tema 9.Pacuer nokazareneit

3.3 | 3¢ dexTHBHOCTH UHBECTUITHOHHOTO 9 4 5
MTPOEKTA
HUTOI'O 72 34 38




4.2 Coaeprxanue pa3aeioB JHCHHUILIUHBI

Pa3nes 1. BBegenne B 0CHOBBI IPOCKTHPOBAHUS CHCTEM YIPABJICHHUS PHCKAMH.

Tema 1.1. HeomnpeaejdeHHoCTh M PpuHcK: oOmmue mnoHsTHs. OOmEe MOHATHE O
HEOIPEIEIEHHOCTH U PUCKaX. MHOXXECTBEHHOCTh CLICHAPUEB peanu3auuy HHBecTuui. [lonarus
00 >(pPEeKTUBHOCTH M YCTOHYMBOCTH HPOEKTHBIX PELIEHUH B YCIOBHUSX HEONPENEIEHHOCTH.
®opMupoBaHUE OPraHU3aLMOHHO-3KOHOMHYECKOI'O0 MEXaHW3Ma pealu3allid MHHOBALMOHHBIX
peleHui ¢ yuetoM (pakTOpOB HEOINpPENeNeHHOCTH U pucka. OCHOBHBIE CHCTEMBbl YIPABICHMS
PUCKOM. YKpYIIHEHHAsl OLlEHKAa YCTOMYMBOCTH, HA IPUMEPE MHBECTULIMOHHOTO ITpoekTa. [Ipemus
3a puck. KyMyJIsSTUBHBIM METOJl OLIEHKH ITPEMHH 3a pUCK. MOJeNb OLIEHKH KallUTaJIbHbIX AKTUBOB
(CAPM). Vnpasnenue no MRP-cucreme u np. CoBpeMEHHBIE METOABI BEIEHUS HAYYHOH,
IPEIIPUHUMATEIBCKON  IE€ATENBHOCTH, WHHOBAILIMOHHBIE IIPOLIECCHI, IPOUCXOIAIINE B
HAIlMOHAJbHOW 3KOHOMHMKE. MeToJbl OLIEHKM M TEXHUKO-3KOHOMHMUYECKOTO OOOCHOBAHMUS
MHHOBAILlMOHHBIX M WHBECTULMOHHBIX MPOEKTOB i1 (DOPMUPOBAHUS HABBIKOB YIPaBIICHUS B
Hay4yHOH cdepe nesTenbHOCTH. MeTOoJpl KOMIUIEKCHOTO aHajlu3a M OIEHKH COBPEMEHHBIX
HAy4YHBIX JOCTH)KCHHH, T'€HEPUPOBAaHUS HOBBIX MJEH IPU PELICHUU MCCIEAOBATEIbCKUX M
HAyYHO-TIPaKTUYECKUX 3a7ja4 B 00J1aCTH TEXHUKU U TEXHOJIOTHUH.

Tema 1.2. CucremHble acHeKTbl NPOEKTHPOBAHMS B YNPABJICHUH PHCKAMHU.
Heo06xoauMocTh IPOEKTUPOBAHUSI CHCTEM YIPABJICHUSI PUCKAMHU XO3SICTBYIOIINX CyOBEKTOB B
YCIIOBUSAX PHIHOYHOM 3KOHOMHUKH. JTallbl CUCTEMHOIO aHAJIM3a M UX XapaKTepucTuka. MeTosl
CUCTEMHOro aHaiu3a. [lapamerpsl cucTeMbl: mapaMeTpbl Cpelibl, IMapaMeTpbl YIPaBIISIOLINX
BO3/JCICTBUI, MapaMeTpbl BHYTPEHHETO COCTOSIHUS CHCTEMBl, HEYNPAaBISEMbIE IEPEMEHHBIE.
['paHunel U CTPyKTypa CHCTEMBI, HOJACUCTEMBbI. OTKpBIThIE, 3aKpbIThle, OTHOCHUTEIHHO
000co0seHHble cucTeMbl. TUIbl (YHKIMOHUPOBAHUS SKOHOMHYECKOM CHCTEMbl: CTUXHUMHBIM,
HOPMAaTHUBHBIN. XapaKTEPUCTUKA COCTOSIHUS CUCTEMBI.

Tema 1.3. XapakrepucTuka HHCTPYMEHTOB IIPOCKTHPOBAHUSI B YIPaBJCHHH
puckamu. [IpoektupoBanue Kkak BUJ JeATeNbHOCTU. IIpoexkTMpoBaHHE B  YCIOBHSX
HeomnpezaeneHHocTu. CrpaTernyeckasl pojb «MHCTPYMEHTAJIBHOIO SIIHMKa» B IPOEKTUPOBAHUU
cucteMm yrpanieHUs. JKU3HEHHBIH LUK HWHBECTULMOHHOIO MpoekTa. CTpaTeruu MpoleccoB
yIpaBJIeHUs] NPOEKTaMH M HaOOPOB HHCTPYMEHTOB, MOJAECPKUBAIOIINX KOHKYPEHTHBIE
cTpareruu. BinsHue TUYHOCTHBIX (PaKTOPOB HA IPOEKTUPOBAHUE CUCTEM YIPABJICHUS PUCKAMH.
JInuHOCTHBIE (PaKTOPBI, BIUSIONIME HA CTENICHb pUCKa NP MPUHATUN YIIPABIECHUYECKUX PEIICHHUH
[Icuxonorunueckue npoOieMbl NoBeieHUs: TMYHOCTH. OTHOIIEHNE JUYHOCTH K pUcKy. MHTynnus
u puck. Teopus panmoHanbHOro nopejeHHs. KOHQIMKTHBIE CUTyallud MpHU NMPOEKTUPOBAHUU
CUCTEM YympaBiieHus: puckamu. [IpuHsTHE pellieHus B yCIOBUIX PUCKA.

Pa3znesn 2. Cucrema ynpasiieHHsI PHCKOM B YCJIOBHSIX HEONpPEIeJeHHOCTH PHIHKA.
Tema 2.1. UHTerpupoBanHas Mojesib HIEHTU(PUKALUMN COOBITHI M yNpaBJIeHUs] PUCKAMH
COSO-ERM. Crannapr COSO-ERM. Llenu cuctembl MeHeXKMEHTa opraHu3anuu. ba3oBbie
npuHuunsl COSO-ERM. Cymnocts ynpasnenus puckamu COSO-ERM. Cucrema yrnpaBieHus
pUCKaMH  XO3SHWCTBYIOIIMX CyObekToB. KOMITOHEHTHI Tmpoliecca YHpaBlICHHUsS PUCKaMM:
BHYTpPEHHSSl Cpefla, NTOCTAaHOBKa LEJeH, OIpeiesieHue KpUTEpHEB, MACHTU(UKAIUSA COOBITHIA,
OlLIEHKa PHCKOB, BHJIbl PUCKOB, pearupoBaHHE Ha PHUCK, CPEICTBAa KOHTpPOJIA, WH(pOpMAIMS U
KOMMYHHUKAIIUs,, MOHUTOPUHT. BnusHue coObiTii M (akTOpOB Ha PHUCKHM M BO3MOXKHOCTHU
Metononorus uaeHTUGUKAIMHA COOBITUI: peecTp COOBITHI, BHYTPEHHUH aHATIN3, dCKaTallus WIN
MOPOTOBbIE  TPUITEPHI, HMHTEPBBIO M CEMHUHAPBI-TEXHUKH HACHTU(UKALIUUA  COOBITHIA,
NPEIIECTBEHHUKN COOBITHH, METOA0IOTUN 00paObOTKU JTaHHBIX O Pa3pyIIUTENBHBIX COOBITHSX,
aHAJINW3 BBINOJIHEHUSI MPOIECCa, 3aBUCHUMOCTH MEXIy COOBITUSMHU, KaTErOpuH COOBITHIA,
pas3yInyeHre pucKoB U BO3MOXHOCTeH. DpdexkTuBHOCTS U orpanndenus moaenu COSO-ERM.

Tema 2.2. Ouenka 3¢)¢eKTHBHOCTH CHCTeM ynpaJjieHus: puckom. OO1Ie moaxo/s! K
onieHke 3((HEKTUBHOCTH METOJIOB YIPABIEHUS PUCKOM. DKOHOMHUYECKHE KPUTEPUU OLEHKH
3 PeKTUBHOCTH ynpaBieHUs puckoM. CocTaBlieHHE KapThl PUCKOB. AHalIM3 HYKOHOMHYECKOU
s¢dekTuBHOCTH NpoekTa. [IpuMeHeHrne MeTo10B AUCKOHTUPOBAHUS JJIs1 OLIEHKH YKOHOMUYECKOM
3¢ (HEeKTUBHOCTH NMPOEKTa. YUET CTPAHOBBIX PUCKOB IPU OLIEHKE MHBECTHUIIMOHHBIX IPOEKTOB.
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OneHka HSKOHOMHYECKOM H(P(PEKTUBHOCTH CTPAXOBAaHUS M  CaMOCTPAaXOBaHHUS  PHCKOB.
duHaHCUpPOBaHME PHCKA U aHATHU3 YPPEKTUBHOCTH METOJIOB YIpaBieHHUs. MeToKa aHaau3a u
pe3yibTaThl aHaIU3a 3PPEKTUBHOCTH CUCTEM YIIPABICHHS PUCKAMHU.

Tema 2.3. Pacuerbl oxkuaaemoin 3¢g¢pexTuBHOCTH HMHBecTHMuMil. VHBecTunuum u
MHBECTULMOHHAS JCITEIBHOCTh. VIHBECTULINN: DKOHOMUYECKOE coepkaHue U Buasl. CTpyKTypa
uHBeCTUIMI. @akTOphl, OKa3bIBAIOIIME BIUSHUE HAa WHBECTULHOHHYIO JEATEIbHOCTb.
TeopeTnueckne OCHOBBI HHBECTULIMOHHOIO aHanu3a. L{ens 1 3a1a4u HHBECTULIMOHHOTO aHAIM3a.
OOBeKThl U CyOBEKTHl MHBECTHIIMOHHOTO aHanu3a. MHpopmanuonHas 6a3a WHBECTULMOHHOTO
aHann3a. KOMIIBIOTEpHBIE TEXHOJOTMM B HMHBECTULIMOHHOM aHalM3€. YKPYIHEHHass OLEHKa
YCTOMYMBOCTH JI €T0 y4acTHHKOB. Pacuer rpanun 6e3yObiTounoctu u 3ppextuBHOCTH. OLeHKa
YCTOMUMBOCTH IIyTE€M BapbUpOBaHHUs ero mnapamerpoB. OneHka 3((EKTUBHOCTH HPUHATHS
pelIeHUsT B YCIOBUAX HEOIpPEACIICHHOCTU. BepostHOcTHas (croxacThka), CyObEeKTHUBHBIE
BEPOSTHOCTM W MX HCIHOJb30BaHHME TIpU OLEHKE S(PPEKTUBHOCTH U  HHTEpBaJIbHAS
HeonpezaeneHHocTb. Popmyina ['ypBuiia. MeToabl 1 FHCTPYMEHTBI YIIPaBIEHUS pECypCaMHu.
Pazgen 3. Ynpasiaenue puckom. Tema 3.1. OnruMusanmsi ¥ pauMOHAJbHBIN MOAX0X B
yIpaBJeHHMH PUCKOM. 3a/1aydl ONTUMHU3ALMUA U OOLIME MPUHLMIIBI YIPABICHYECKUX PELICHUM.
VYuer Bl0XXEHUI COOCTBEHHBIX pecypcoB. MeTo/ bl albTePHATUBHBIX PEIICHUH, albTepHATUBHBIX
U3JIEPKEK, E€IUHOBPEMEHHbIE U TEKYIIHE aJlbTEpPHATUBHbIE W3JEPKKH. AJbTEepHAaTUBHAsS
CTOMMOCTBb pecypca. AJbTEpHAaTUBHBIE W3ICPKKUA B YCIOBUAX pucka u Ap. llokaszarenn,
olleHMBaeMble Tpu pacuere d(dexTuBHOCTH TpuHATHS perieHnii. CocraBieHue peecrtpa
IIPUYMHHO-CJIEICTBEHHBIX CBSI3€d MPOSBICHUS PUCKOB. KonuuecTBEeHHas OLEHKAa PHUCKOB.
[Ipoduneubie pucku. OCHOBHBIE HAIpaBJICHUS HEUTpanu3aluu PUCKOB MNPOdeCcCHOHATbHON
JESITEIbHOCTH.

Tema 3.2. O01ue 1 HeTPAAULMOHHbIE MOAXO0/bI K OLleHKe HHHOBAIIMOHHBIX PUCKOB.
CoBpemenHass U Oydymias CTOMMOCTH — JICHEKHOTO IOTOKAa. TeopeTHyeckue OCHOBBI

JUCKOHTUPOBAHMS B YCIIOBUSAX HEONPEIEIEeHHOCTH. OCOOEHHOCTH OLIEHKU pPHUCKA HHBECTULIUH B
YCIOBUSIX COBPEMEHHOM poccuiickoil 3koHOMHMKHM. OneHKa (UMHAHCOBOW pealn3yeMOCTH
YIPaBICHUYECKUX PElIeHU W 3(PQPEKTUBHOCTH y4yacTHsi B HEM aKIIMOHEPHOIO KamuTala.
Paznuunble acniekTsl BAMAHUS (akTopa BpeMmeHH. [locienoBaTenbHOCTh MPOSIBIEHUS PUCKOB.
NHCTpyMEHTBI OLEHKH KOMMEpPYECKOM MpPUBIEKATEIbHOCTH HHBECTUIIMOHHOTO IPOEKTa,
KOMMepLUaIn3aluu WHHOBAIWi, crienuduka HAYy4HOTO, MHHOBAI[MOHHOTO
npeanpuHUMarenabcTBa. OOmMe MoaAxo/bl K OleHKe 3(PPEKTUBHOCTH METOJOB YIPaBIICHUS
PUCKOM. DKOHOMUYECKHE KPUTEPUH OLIEHKH 3P PEKTUBHOCTH ynpaBieHus puckom. CocraBieHue
KapThl pUCKOB. AHAJIN3 5KOHOMUYECKON 3(PPEKTUBHOCTH YIIPaBICHUECKUX PEIICHUI Ha IpUMeEpe
WHBECTULIMOHHOIO  IpoekTa. [IpyMeHeHnMe MeTONOB  JHUCKOHTHPOBAaHUS  JUId  OLICHKHU
HSKOHOMHYECKOM  3(PPEKTUBHOCTH MpOEKTa. YYEeT CTPAaHOBBIX PHCKOB IIPU OLIEHKE
MHBECTULIMOHHBIX TNPOEKTOB. OlleHKa SKOHOMUYECKOH 3()()EeKTHBHOCTH CTpaxoBaHUS U
camMoCTpaxoBaHUsl pUCKOB. PDUHAHCHUpOBaHME pUCKA M aHAIU3 d()PEKTUBHOCTH METOOB
yrpaByieHUs. MeToiMKa U pe3yabTaThl aHan3a 3PEeKTUBHOCTH CUCTEMBI YITPABICHHS PUCKAMHU.
Tema 3.3. Pacuer mnoka3arteiieii 3(p)eKTHBHOCTH WHBECTHIIMOHHOIO MPOEKTA.
[IpenBapuTenbHas aHAIMTUYECKAs OLIEHKA IPOEKTa. YIPOUIECHHBI NpPUMEP OLEHKU
3(pPEKTUBHOCTH W (UHAHCOBOM pealn3yeMOCTH MpoekTa. OObIYHAs METOAMKA. YTOYHEHHas
Meroauka. Onpeaenenue YJ/J. Onpenenenue BUJI. OmnpeneneHue cpoka OKYMaeMOCTH OT
Havana npoekTta. OmnpeneneHue (GUHAHCOBOM peanu3yeMocTH NpoekTa U APPEKTUBHOCTH
aKlMOHEepHOTo KamuTana. McxonHele naHHble. Makpo- M MHKPOIKOHOMUYECKOE OKPYKEHHE.
WMHCTpyMeHTHI Liesienojiaranist B cucreMe puckoB. OCHOBHBIE CBEJEHHsSI 00 OINepalnnOHHOM
nesTeNbHOCTH. VIHHOBAallMOHHAsT W MHBECTUIIMOHHAS JAESITEIbHOCTh. METOJ00TUsl OLIEHKH
PHCKOB Hay4yHOH U MPO(ECCHOHANTBHOM eATeNbHOCTH B YCIOBHUSX HeEOoNpeneneHHocTH. Pacuer
puckoB. Pe3ynbraThl pacueroB. OlieHKa U aHAIU3 YKOHOMUYECKOW 3(()EeKTUBHOCTH, YCIOBUS U
MOCJIEACTBHSI IPUHUMAEMBIX OPIaHU3ALMOHHBIX, 3KOHOMUYECKHUX U YNIPABICHUECKUX PELIEHUI B
obsacTu mpoeCcCHOHATIBHON JeSITEIHHOCTH.



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIbTATAM OCBOEHUSA INCHUITJIMHBI

Ne B pe3synbraTe 0CBOCHHS AUCHUIIMHBI CTYCHT JIOJDKEH: Pa3fen P%leeﬂ Pasélen
3HaThb:
- TEOpPETUYECKHE OCOOEHHOCTH U ACUCTBYIOUIYIO MPAKTUKY B OOJIACTH OLEHKH PUCKOB U
HSKOHOMHYECKON 3(PEKTUBHOCTH NMPUHHUMAEMBIX PEIICHUH B 00JIaCTH MPOQECCHOHATHHON + + +
JeATETbHOCTH;
—  coJeprkaHHe, CIOCOOBI U HHCTPYMEHTHI aHaJIM3a U yIIPABIICHUS PUCKAMHU; + + +
— METOJBbI pacdyera SKOHOMHUYECKOH A(PPEKTUBHOCTH NPUHATAS ~ MHHOBAIIMOHHBIX N N N
pelIeHHI;
YMmerb:
— TpPOBOAMTH AaHAJIN3 HAYYHOW, TEXHHMYECKOW JOKYMEHTAIMH, OCYIIECTBISTH OLCHKY + + +
3 PEKTUBHOCTH U PHUCKOB B 00JIaCTH MHHOBALIMOHHBIX BU/IOB JEATEILHOCTH ;
— OLIGHHWBATh TIOCJIEJCTBHUS NPUHUMAEMBIX PEHICHUH MO pucKaM M 3((HEKTUBHOCTH B + + N
obactu mpodecCHOHATLHOM IS TEIIEHOCTH.
Baaners:
— TOAXO0JIaMH K pa3padOTKe KOMITJIEKCa MEPOTIPUATHIA TI0 YMEHBIICHHUIO BIUSHUS PHCKOB + + +
Y TIOBBIIEHUIO SKOHOMUUYECKOH 3((EKTUBHOCTH IPH pear3alii HHHOBAIHII;
— METO/IaMU M MHCTPYMEHTaMH aJIbTepPHATHBHBIX TEXHOJOTHYECKUX M YKOHOMHYECKUX + + +
peleHuii Mpy BHEAPEHUN NHHOBAIIMOHHBIX PEIICHUH U TEXHOJIOTUH;
" METOJaMH M MHCTPYMEHTAMH MPOTHO3MPOBAHMA  OKOHOMHYECKHX MOCJIEACTBUM + + +
NPUHUMAEMBIX PEHICHUI
VYK-2.1. 3HaeT TeopeTHYECKNE OCHOBBI U OCHOBHBIE + + +
MIPUHIUIIBI YIPABICHHS TPOSKTAMH
VK-2.2. VYmeer opraHu3oBaTh pealu3alUI0 U
VYK-2.CriocobeH ympaBisiTh MPOEKTOM Ha | OOECNEYUTh KOHTPOJIb 32 XOJIOM BBITTOJTHEHUS + + +
BCEX ATarax ero >KU3HEHHOTO IIUKIIa MIPOEKTa
YK-2.3. Brmaneer  HaBbIKaMM  yIpaBlICHHS + + +
WHHOBALIMOHHBIMU ITPOEKTAaMH B IPOU3BOJICTBEHHON + + +
chepe
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OIIK-2. CniocoGeH ynpaBisaTh nmpodeccu-
OHAJILHOM Y MHOW JEATEIIbHOCTBIO Ha
OCHOBE MPUMEHEHHS 3HAHHUI MPOEKTHOTO U
(UHAHCOBOTO MEHEK-MEHTA

OIIK-2.1. 3Haer TEOPETUYECKHUE OCHOBBI
MPOEKTHOTO ¥ (PMHAHCOBOTO MEHEKMCHTa B
o0sactu npodeccrnoHabHOM 1eTeTbHOCTH

OIIK-2.2.  VYmeer  oueHuBaTb  PHUCKM U
KOHOMUYECKYIO 3QPEKTUBHOCTh  PEIICHHH,
IpPUHUMAeMbIX B 00JacTH TpodecCHOHATHLHON
JEATEeIbHOCTH

OIIK-3.Cnoco0OeH ynpaBisTh KU3HEHHBIM
LUKJIOM CO3JJaHMsI NHKEHEPHBIX MPOAYKTOB
B o0nactu HaHOTEXHOJIOTHH U
HaHOMaTepUaJloB c y4eToM
SKOHOMMYECKUX, COLUUAIBHBIX W JPYTHUX
OrpaHUYEHU N

OIIK-2.3. Bnaneer ONBITOM pacuéra
SKOHOMUYECKOH u pecypcodhhexkTuBHOM
COCTAaBJIAIONIEH npu BBITIOJIHEHUH

MCCIIEI0BATENBCKOW PaOOTHI

OIIK-3.1 3HaeT OCHOBBI SKOHOMHYECKOHN OLIEHKU K
TEXHUKO-DKOHOMUYECKOT'O 000CHOBaHUSA
MPOCKTHBIX PEIICHUH M MH)KCHEPHBIX 3a/1a4

OIIK-3.2. YMeeT aHanu3upoBaTh U OLIEHUBATh
3aTpaThl NPEeINpUITUS (IPOEKTa) C YUETOM
VMHXEHEPHBIX PUCKOB

OIIK-3.3. Brmageer COBPEeMEHHBIMH METOJaMHU
aHamm3a  3(p(EeKTUBHOCTH  TPOM3BOACTBEHHOTO
poIecca M OI[CHKH MTPOU3BOICTBEHHBIX MTOTEPh U
MOJIXOaMH K pa3pabO0TKe KOMIUIEKCa MEPOTIPHUSITUIA
110 UX YCTPAHEHUIO
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakT4YecKue 3aHATHSA

HpHMeprle TEMbI IPAKTUYCCKHUX 3aHATHII 10 TUCHUILIHHE,

Ne i/

Ne paznena
JUCITUTLINH
bl

TeMbl NPAKTUYECKUX 3aHATHI

Yacwl

Paszgen 1

Mogenb B3aUMOCBSI3W pHUCKAa U PEHTAOEIBHOCTH
(Capital Asset Pricing model - CAPM).
HccienoBanue Mmojgeseid B  paMKax TeOpHH
¢punancosoro apourpaxka (Arbitrage Pricing
Theory) u Teopuu ONIMOHHOIO IEHOOOPA30BAHUSNA
(Option Pricing Theory).

Paszgen 1

AHamu3  ypoBHs  Oe3yObitouHoctu  (break-even
analysis). AHaIM3 UHBECTHIIMOHHOW YYBCTBUTEITHHOCTH
(sensitivity analysis).Ouenka BEPOSITHOCTHBIX
pacnpeneneHui.

AHaJIM3 MMHTAIIMOHHBIX Mojeeit (monte carlo
simulation analysis).

Paszgen 1

Hpouenypbl Cy6”beKTI/IBH01“0 PUCKOBOI'O
perynaupoBanus (adjusting the pay back period, risk-
adjusted discount rate, adjusting cashflows).
HpnMeHeHne HHCTPYMEHTOB OLI€CHKHA PUCKOB C
HCII0Jb30BAHUEM IKBUBAJICHTOB OIIPEACICHHOCTH
(certainty equivalent-approach).

Pasgen 2

Ananu3 aepeBa peleHuii, CTAaHIAPTHBIX
OTKJIOHEHMH M KO3Q(UUHMEHTOB  BapHaLMH.
Kpurepuun BbIOOpa ONTHMAJIBLHOW CTPYKTYPBI
KANMTAJ1a MHBECTUIHOHHOIO NPOEKTA.

Pa3pgen 2

Omnpenesienue oouero pucka (TR).{uBepcuduunmn-
poBanHbIi puck (DR). Cucremaruyecknii puck

(SR).

Pasznen 2.

HccaenoBanne npodJieM peryJMpoBaHus U
KOHTPOJIAA COOTHOLUECHHS MOCTOAHHBIX U
nepeMeHHbIX 3aTpat. lleHoBoe peryanposanue.
YnpasJienue BeJTMYHMHON (PMHAHCOBOIO pbIyara.
JuBepcuukansi MHBECTHIIMOHHbIX AKTHBOB.

Pa3pgen 3

PeryimpoBanmne pucKOB NpH MOMOIIM NPUMEHECHHUS
HHCTPYMEHTOB ONTHMHU3alMU 00beMa peajin3aumu,
BHe/IPpeHHE CHCTEMbI KOHTPOJIA 32 HCII0JIb30BAHHEM
U COCTOSIHHEM IPOU3BOACTBEHHOI0 IOTEHIHAIA
NpeANpUsITHS, OPraHU3alUH.

Paspea 3.

IIpopaboTka CHCTEMbI KOMILJIEKCHOI'0
HCIIOJIb30BaHUE (l)]/lHaHCOBl)IX METO/10B A pPbIYaroB ¢
neJpl0  0osee  3PPeKTHBHOrO  ynpasJIeHUSI
nporpamMmmamMu HHBECTHUIIMOHHOI'O pa3sBuTui,
NOBBbIIICHUA 0e30MaCHOCTH HX peaju3anuu H
CHHM KEHH S 00111er0 PUCKA NpPeANPUATHS.

Pa3pen 3.

HenoBass urpa. O0yyeHue HABbIKAM Y4YacTHS B
pa3padoTKe  MPOEKTOB  HOBBIX  0e30MAaCHBIX
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NPOM3BOACTB M 3KOHOMHMYECKOH OLIEHKE PHCKOB
npogeccuoHAJIbHOM 1eATeTIbHOCTH.

6.2 JIaGopaTopHbIe 3aHSITHUSI
JIaGopaTopHbie 3aHATHS IO AUCIUIUINHE HE TPETYCMOTPEHBI.
7. CAMOCTOSATEJIbHASA PABOTA

CamocrosarenbHass paboTa NPOBOAMTCA C LENbIO YIUIyOJNeHUs 3HAHUK 110
JMCIATUTMHE W MTPEyCMaTPUBACT:

— 03HAKOMJICHHE M MPOPAOOTKY PEKOMEHJIOBAHHOUN TUTEPATyphl, Pa0OTY C IEKTPOHHO-
OMONMOTEYHBIMH CHUCTEMaMH, BKIJIIOYAs TEPEBOABI IMYOJMKAIMid W3 HAYYHBIX JKypHAJIOB,
mUTHpYyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEIIEHUE OTPACIIEBBIX BHICTABOK U CEMHUHAPOB;

— yuacrtue B ceMuHapax PXTY um. 1. Menaeneesa 1o rTeMaTuke TUCHUILIAHBL

— TIOATOTOBKY K BBIITOJIHEHHIO KOHTPOJILHBIX paboT Mo MaTepHalty JICKIIMOHHOTO Kypca,

— TOATOTOBKY K cJaue 3auema

[TnaHupoBaHHe BpPEMEHU Ha CaMOCTOSATEIBHYIO pabOTy, HEOOXOIUMOIrO Ha H3Yy4CHHUE
JTUCIUIUIMHBI, CTYACHTaM JIydIle BCErO OCYIIECTBISATh HAa BECh IMEPHOJ HW3YYCHUS,
npeaycMaTpuBas MPH ATOM PEryJsIpHOE MOBTOPCHHE MPOMIECHHOrO Marepuana. Marepuai,
3aKOHCIICKTHPOBAHHBIA Ha JICKIHIX, HEOOXOIMMO PETyJSIpPHO JOIMOJHATH CBEICHUSMH U3
JUTEPaTypHBIX UCTOYHUKOB, IIPEACTABICHHBIX B paboueii nporpamme. [Ipu pabote ¢ ykazaHHBIMU
HUCTOYHUKAMU PEKOMEHIYETCS COCTABIISITh KPAaTKUM KOHCIICKT MaTrepwalia, ¢ 00sS3aTelbHBIM
(bukcupoBanremM OuOIMOrpadUuECKNX JaHHBIX HCTOYHHKA.

8. MPUMEPBI OHEHOYHBIX CPEJCTB JJIs1 KOHTPOJIA
OCBOEHMS JUCIHAIIJIMHBI

CoBoKyMHast OlleHKa M0 TUCHUIUIMHE CKJIaIbIBAETCS U3 OLICHOK 3a BBIIIOJHEHUE U 3aIIUTY
pedepaTuBHO-aHATUTUYECKUX PabOT (KpUTEPHil OLIEHKH pedepaTa 1o ecsiTH OanbHOM cucTeMme,
MakcHUMaJbHas OLEHKa MO HecKolbkuM pedeparam 40 OanoB) M MPaKTUYECKUX 3aJaHUN IO
TeMaM, yKa3aHHBIM B pazzene 6.1 (MakcumanbpHas oreHka rmo pacdyeram 60 6amioB) [lpu Gpopme
KOHTpOJISI B popMe 3aueTa Bce Oaiibl JOKHBI ObITh HaOpaHbl B CEMECTPE, UTOTOBBIM KOHTPOJIb
10 JUCLUIUIMHE HE IPeAyCMOTPEH. MaKCUMalIbHas OLleHKa 3a 3aueT coctaisieT 100 6amnos.

8.1.IlpuMepHas TeMaTHKA peepaTHBHO-AaHAJTUTHYECKOH PadOTHI.

1. Meronbl KOMMepUECKOIl OIIEHKH MHBECTUIIMOHHOIO MPOEKTa OCHOBAHbI HA METOJIaX
oTpeieNIeHUs] SKOHOMHUYECKON 3()(h)eKTUBHOCTH MHBECTULIMI M Ha ONpeAeTIeHUN X (PMHAHCOBOM
COCTOSATENBHOCTH.

2. Meroasl onpeneneHus 3¢p¢exkTuBHOCTH MHBecTHIMU. IIpocTeie (cTaTMcTHUECKHE)
MeTOIbl. MeTO bl TUCKOHTHPOBAHMUSI.

3. Uwucras texymas croumocth mpoekra (NPV). PeHTaGenbHOCTh MHBECTUIIMOHHBIX
uzniepkek (NPVR). JIuCKOHTHPOBAHHBIN CPOK OKYITAa€MOCTH.

4. BHyTpeHHAs HOpMa HpuObBUIM MHBECTUIMOHHBIX u3aepxkek (IRR). dunancoas
COCTOSITENIbHOCTh MHBECTULIMOHHBIX ITPOEKTOB.

5. OueHka JTMKBUIHOCTH (IJIATEKECIIOCOOHOCTH ) OM3HECa.

6. AmnHamu3 CTpYKTypbl KamuTana. AHanu3 obopaunBaeMocTd KanuTana. OreHka
peHTa0eIbHOCTH KanuTaia.

7. Baxnelnme xapakTEpUCTHKH KOMMEPUYECKOUW COCTOSITEIbHOCTH WHBECTHIIMOHHOTO
MIPOEKTAa.

8. Uucras Tekymas CTOMMOCTb IpoekTa: 3(deKkT oT ocylecTBIeHHUs TPOEKTa,
MPUBEIECHHBIN K OHOMY (MCXOJHOMY) MOMEHTY BPEMEHH.
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9. PeHrTabenbHOCTP WHBECTUIIMOHHBIX H3JIEPIKEK: HOpPMA YHCTOrO J0XOjAa IO
OTHOILICHHIO K UHBECTHIIMOHHOMY KaIUTamy.

10. BHyTpeHHsss HOpMa NpHOBUIM: MaKCUMallbHash CTOMMOCTb KalMTana, KOTOPbIH
1es1ecoo0pa3Ho UCTIONb30BaTh B UHBECTHIIMOHHOM ITPOEKTE.

11. Ilpocroii nnu TMCKOHTUPOBAHHBIN CPOKU OKYIIAEMOCTH UHBECTHULIMOHHBIX M3JIEPIKEK.

12. Cymma HaKOIJICHHBIX CBOOOIHBIX [JEHEXKHBIX CPEICTB K KOHIYy <OKH3HH»
MHBECTULMOHHOTO ITPOEKTA.

13. Craaun KOMMEpPYECKOH OIIEHKH HHBECTUIIMOHHOTO TIPOEKTA.

14. Onenka noTeHIMAIBHON 3P (HEKTUBHOCTH HHBECTUIITMOHHBIX H3ICPIKEK.

15. Tloctpoenue rpaduka ABMKEHHS YUCTHIX IIOTOKOB JCHEKHBIX CPEICTB.

16. Pacuer BHyTpeHHEH HOpPMBI NPUOBUIM, ONpPEIEICHHE MAKCUMalIbHO BO3MOXKHOM
CTaBKH NPOLIEHTA 33 KPEIIUT.

17. Beibop u onTUMH3aIMs CXeMbl ((MHAHCHPOBAHUSI.

18. Omnpenenenne noTpeOHOCTH B MOCTOSTHHBIX UCTOUHUKAX (DUHAHCUPOBAHUSL.

19. IloctpoeHne BO3MOXKHOTrO rpaduka NpUBJIEYEHUs U BO3BpaTa KPEeAUTa.

20. MuctpymeHTapuii aHalin3a MPOEKTHBIX PUCKOB.

21. MopenupoBaHHe CTPATErMUECKOro B3aUMOJICHCTBHSI Ha PBIHKE.

22. Cucrembl SKOHOMETPUIECKHUX YPaBHEHHUI B MOACTHUPOBAHUN PUCKOBBIX CUTYAIUI.

23. Mojenu onTUMHU3aLUU IPOU3BOJICTBA B YIIPABICHUH PUCKAMH.

24. Tlpumenenne oqHO(AKTOPHBIX 1 MHOTO(AKTOPHBIX MMPOMU3BOACTBEHHBIX (DYHKIIHIA B
IPOEKTHUPOBAHNUYU CUCTEM YIPABJICHUS PUCKAMHU.

25. DKOHOMHYECKHE U CTAaTHCTUYECKHUE MOJIEIU B IPOSKTUPOBAHUH CUCTEM YIPABICHHS
pHCKaMH.

26. Iloprmenue 3¢(heKTHBHOCTH (PYHKIIMOHUPOBAHHS CUCTEMbI BHYTPEHHETO KOHTPOJIS
U YIPaBJIEHUS PUCKAMU IPEATIPUATHS.

27. Cucrema BHyTPEHHETrO KOHTPOJISI M CHCTEMa BHYTPEHHETO ayIuTa MPHU OpraHnu3aluu
KOMIIJIEKCHOTO YIIPABJICHHs pPUCKAMH XO03IHCTBYIOLIETO CyOBbEKTa.

28. MeTo/1bl MUHUMHU3AIMHA PUCKOB B JISATEITHHOCTH XO3SHCTBYIOIIETO CYOBEKTA.

29. Mogens COSO-ERM.

30. YmpaBieHue pucKkamMu Kak COCTaBHAsI 4aCTh OM3HEC-TIPOIIECCOB KOMITAHUH.

31. IIpuHUUOBI OPraHU3alMU CUCTEMBI YIIPABJICHUS PUCKAMHU.

32. KomrmiekcHoe ynpaBieHHe pUCKAMH XO3SHCTBYIOMIETO CyObeKTa.

33. CrpaxoBaHue HHBECTHLINH OT (PUHAHCOBBIX U KOMMEPUECKUX PHCKOB.

34. Onenka 3¢GEeKTUBHOCTH CTPAXOBAHUS MOJTUTHYECKIX PUCKOB.

35. [IpuMeHeHne  MeTOJOB  JAWCKOHTHUPOBAHUS U1  OLIGHKM  SKOHOMHUYECKOH
3¢ (PEKTUBHOCTH MTPOEKTA.

36. OO01ue 3aKOHOMEPHOCTH YIPABICHNS HHBECTUIIMOHHBIMU ITPOEKTAMHU.

37. IlpompiunieHHass 0€30MaCHOCTh W CTPATETUSl  YIPABICHHS TPOMBIILIICHHBIMU
pHUCKaMH.

38. Onenka 3¢(HeKTUBHOCTH METOAOB YIIPABIECHHS PUCKOM.

39. CrpykTypa 3aTpaT MpHu pa3INIHBIX METOIAX YIPABICHUS PHCKOM.

40. Ponp  WHTErpajbHBIX IOKa3aTeseil pucka B  (UHAHCOBOM  IUIAHWPOBAHUU
JEeSITeTHHOCTH TTPEITPUSTHSL.

41. CymHOCTb ¥ BHJIbI PUCKOB.

42. OpraHu3anus mporecca yrpaBJIeHUs] PUCKOM XO3SHCTBYIONIETO CYOBEKTA.

43. Mecto W poilb OKOHOMHMYECKHX PHUCKOB B  YIIPABICHUU JIATEIBHOCTHIO
XO03SUCTBYIOIIETO CyOBEKTA.

44, MateMaTH4eCKHe METO/Ibl OLIEHKU SKOHOMUYECKUX PHCKOB.

45. BnusiHue (hakTOpOB PHIHOYHOTO PAaBHOBECHS Ha U3MEHEHHUE PUCKa.

46. MeToapl KOMMEPUYECKOW OLIEHKH MHBECTUIIMOHHOTO IIPOEKTa OCHOBAHbI HA METO/1aX
orpezeNneHus: SKOHOMU4Yeckor 3¢ (HheKTUBHOCTH.

47. D¢ heKTUBHOCT MHBECTULIHIH.
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48. IlpocTble (CTaTUCTHYECKWE) METOABI yhpaBieHus puckamu. Ilpocras HOpma
npubsLH. [IpocToif cpok OKynmaeMoCTH.

49. Metozapl nuckoHTHpOoBaHus. Yucras Tekymias croumocts mpoekra (NPV).

50. PentabenbHoCcTh MHBECTHUIHMOHHBIX H3AepkeK (NPVR). JIMCKOHTHpOBaHHBIH CpOK
OKYIIA€MOCTH.

51. BuyTpenHsas HopMa NpUOBUIM WHBECTHLMOHHBIX u3Aepkek (IRR). ®dunancoBas
COCTOATENIBHOCTh HHBECTULIMOHHBIX IPOEKTOB.

52. OreHKa JUKBUTHOCTH (TIaTeKecrocoOHOCTH). O1ieHKa peHTa0eIbHOCTH.

53. Ananu3 060paurBacMOCTH KaluTasa.

54. AHanu3 CTpyKTYyphl KanuTaja.

55. Baxneiilme XapakTepUCTUKH KOMMEPYECKOH COCTOATENBHOCTH HMHBECTULMOHHOTO
IIPOEKTA.

56. YUwucras Tekymias CTOMMOCTD IPOEKTA.

57. DddexTsl OT OCyHIeCTBICHHS IPOEKTa, NMPHUBEICHHBIH K HCXOIHOMY MOMEHTY
BPEMEHHU.

58. PeHTabenbHOCTh WHBECTHLMOHHBIX W3JEPKEK: HOpPMa YHCTOTO JIOXOAa IIO
OTHOILIEHHIO K MHBECTULIMOHHOMY KalHuTamy.

59. BHyTpeHHAs HOpMa NpPUOBUIA: MaKCHMallbHash CTOMMOCTH KalHTana, KOTOPBIH
1eJ1eco00pa3Ho UCIONIb30BaTh B JAHHOM MHBECTHIIMOHHOM IIPOEKTE.

60. IIpocToit uau TUCKOHTUPOBAHHBIN CPOKH OKYIAEMOCTH WHBECTUIIMOHHBIX M3/IEPIKEK:
HEepuoJl BPEMEHH, B TE€YEHHE KOTOPOr0 MPOUCXOIUT IOJHOE BO3MELICHHE HHBECTHIIMOHHBIX
U3JIEPIKEK.

8.2 HpI/lMepr BOITPOCOB AJIAA TEKYILIEI0 KOHTPOJSI OCBOCHUSA TUCHUIIIMHBI

B 3aBucMMOCTM OT NMOHMMaHHUs Kypca AMCHUIUIMHBI U YCIIEBAEMOCTH
CTYJEHTOB BOIIPOCHI pa30MBAIOTCS Ha 3-4 KOHTPOJIbHBIE padOTHI, COACPHAIIIE ABA
BOIIPOCA, MaKCUMaJIbHAsI OLIEHKA 5 0aJIOB 3a MPaBUJIbHBIN OTBET HA BOIIPOC.

Br160p 1 ontumuzanus cxembl GUHAHCUPOBAHMSL.
Omnpenenenre NOTPeOHOCTH B TOCTOSTHHBIX UCTOUHUKAX (DMHAHCUPOBAHMUS,;
[TocTpoeHne BO3MOKHOTO rpaduka IpUBJICYEHUS U BO3BpaTa KpeauTa.
@DaxTOp HEONPEIEICHHOCTH: AKLIEHT Ha BBIITOJIHEHNE aHAJIN3a YyBCTBUTEIbHOCTH.
[ToaroroBka u BepudUKaIsI UCXOIHBIX JaHHBIX.
Beinonnenue npeaapuTenbHOro (0a30Boro) BapuaHTa pacueTa B HOCTOSIHHBIX I[EHaX.
ITocTpoenne Monenu ympaBieHUs A yIIyOJEHHOIO aHalIM3a PUCKA B YCIOBHSX
HEOIPEAEIEHHOCTH PhIHKA.

8. BrimonHeHue pacueTa PUCKOB TPUHATHS YIPABICHUYECKHX PEIICHHH B TEKYIIHX
LICHAX.

9. BpIOOp ONTHMANTBHBIX CXEM OCYIIECTBICHHS TPOEKTa. BO3MOXKHOCTh KOPPEKTUPOBKH
VCXOIHBIX JaHHBIX.

10. HazoBure cTaiuu KOMMEPUYECKON OLIEHKH NHBECTHIIMOHHOTO MIPOEKTA.

11. Anroputm OLIEHKH MOTEHUHATBHON 3P PEKTUBHOCTH UHBECTUIIMOHHBIX H3/EPIKEK.

12. Tloctpoenue rpaduka ABUKEHHS YUCTHIX IIOTOKOB JJCHEXKHBIX CPECTB;

13. Pacuer BHyTpeHHEH HOPMBI NPUOBUIH, ONpEICIICHHEe MAaKCHMalbHO BO3MOXKHOM
CTaBKH{ ITPOLIEHTA 3a KPEIUT.

14. AHanu3 4yBCTBUTEIBHOCTH ITPOEKTA U OIICHKA MOBEACHUSI TPOEKTA B U3MEHSIOIINXCS
YCIIOBHSIX.

15. Haubonee TunuyHble KaTErOpUM OIIMOOK, YIYIIEHHM MPH BHINOJHEHUU aHaIM3a
KOMMEPUYECKOH COCTOATEIbHOCTH MHBECTUIIMOHHBIX IIPOEKTOB.

16. 3apyOexHBIH OMBIT (POPMHUPOBAHUS YIETHO-aHATUTHYECKOTO 00eCTIeueH s mporiecca
OLIEHKU M UJICHTU(UKAIIIH PHCKOB.

NookrwnpE
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17. OueHka COBOKYITHOTO PUCKa IPU OMOIIM CTaBKH JUCKOHTHPOBAHUS.

18. Cuctemarnueckuii puck. I3mepeHus: cucTeMaTH4ecKkoro pucka.

19. Hecucrematnueckuii puck. be3puckoBas cTaBka.

20. [enoBoii puck. ComocraBieHrue Ko3QGUIIMESHTOB JIET0BOTO PUCKA.

21. ®uHaHcOBbI puck. DuHAHCOBas OTBETCTBEHHOCTh. ONTHManbHas BEIMYMHA
3aMMCTBOBAHUM.

22. CrouMocTth coOctBeHHOro M 3aemHoro kamutanma. WASS. Cpenne3BelieHHas
croumocTh Kanurtaia. Onenka WASS.

23. Kakue ominyurenbHble 0COOEHHOCTH UMEET IPOLIECC HHBECTUPOBAHUSA?

24. KakuMy HOPMAaTUBHBIMHU aKTaMH PETJIAMEHTHUPYETCS HHBECTUIIMOHHAS JIEATEIILHOCTD
B PD?

25. TlepeuncnuTe COCTaB y4aCTHUKOB WHBECTHIIMOHHOW jaesTenbHOCTH. HaszoBure X
OCHOBHbIE (PyHKIIUU?

26. Ilepeuncnure u oxXapaKkTepU3yHTe Pa3INUHbIC BUIABI MHBECTUIIHA.

27. Yro mpencraBiser coOOMl cTpykTypa uHBecTUlMi? Kakue BHIBI CTPYKTYpBI
uHBecTUIMI Bbl 3HaeTe?

28. Kak Bbl moHHMaeTe CMbICII TEPMUHOJIOTUU 00 ONTUMH3ALMU CTPYKTYPbl HCTOYHHUKOB
(uHAHCUPOBAHUS UHBECTULIUNA?

29. Kakyto cBs3b UMEET ONTUMM3ALMSL OTPACIEBON CTPYKTYPbI BIOKEHHS U YIIPABICHUS
MHBECTULUAMH U [10KA3aTEIIMU 3KOHOMUYECKOI0 pocTa?

30. Ilepeuncnute (akTopbl, BIMAIOLIME HA WMHBECTUIMOHHYIO JEATEIbHOCTh Ha
MHUKPOYpOBHE?

31. Kakas cymiecTByeT CBSi3b MEXIY YpOBHEM HMHQIISALMU, 0OBEMOM U CTPYKTYpOH
WHBECTHUIINI?

32. JlaiiTe XapakTepUCTUKY WHBECTHLIMOHHOM MOJHUTHUKE I'OCYAAPCTBA KAK BAXKHOMY
phIUary 3KOHOMHUYECKOro pocTa.

33. CymecTByeT JM CBSI3b MEXAY COLMAJIbHBIM U IOJUTHYECKUM IOJIOKEHUEM B
o011ecTBe U aKTUBHOCTHIO MHBECTUIIMOHHOTO Mpoliecca’?

34. Kak Hainyue CBOOOIHBIX SKOHOMHUYECKHMX 30H CKa3bIBAaeTCs Ha pPErMOHAIbHOU
CTPYKTYp€ UHBECTHUIINI1?

35. B ueM 1enb HHBECTHIIMOHHOTO aHAIN3a KaK HAyKU?

36. B yem mpemmyIiecTBO MCHOIB30BAHUS KOMITBIOTEPHBIX TEXHOJIOTUH IUIS IeNei
WHBECTUI[MOHHOTO aHanu3a’?

37. Poitb MHBECTHIIMOHHOTO aHAJIN3a B MTPOIECCE MPUHATHS YIPABICHUYECKUX PEIICHU?

38. IIponeHTHas U AUCKOHTHAs CTaBKH: B 4YEM Pa3HHUIA MEXKY HUMU?

39. KakoBa B3aMOCBSI3b MEX/Y YPOBHEM HHMIISAIMH ¥ pa3MepOM JTUCKOHTHOM CTaBKH?

40. IIpuBenute K1acCU(PUKALMIO BUIOB UHBECTUIIMOHHBIX PUCKOB.

41. 3aBUCUMOCTb MEXJIYy YPOBHEM pHUCKAa IO WHBECTHUIIMOHHOMY TIPOEKTYy U
IOXOQHOCTBIO?

42. Onwumute HanpasieHus ucnosb3oBanust CAMP-moOdenu B MHBECTUIIMOHHOM aHAIIN3E.

43. TloHsTHE «MHBECTHIIMOHHAS IIPUBJIEKATEIBHOCTEY OpPTraHU3aIH?

44. TlepeuncnuTte U JaiiTe XapaKTepUCTUKY 33JjauaM MHBECTHIIMOHHOTO aHAJIN3A.

45. KakoBa JIoTHKa aHaIM3a UHBECTULIMOHHBIX TPOEKTOB?

46. Kakue rmoka3arenu MOTyT ObITb TONYyYeHBI B  pe3yibTare IPOBEACHUS
WHBECTUIIMOHHOIO aHanu3a’?

47. Yro mnoHuMaeTca TNoA OOBEKTaMHM HMHBECTUIMOHHOro aHanu3a? Jlaiite wum
XapaKTEPUCTHKY.

48. B ueM npuuuHbl, 00YCIOBIHBAIOLINE HEOOXOIUMOCTh MHBECTUIIHI?

49. Koro oTHOCST K CyObeKTaM MHBECTUITMOHHOTO aHam3a?

50. B xakom Buje OyaeT mosy4yarh JOX0J] MHBECTOP B 3aBUCUMOCTH OT BHIOOPA TOTO MITH
MHOTO UHCTPYMEHTa (PMHAHCUPOBAHUS?

51. TlpuBeaute GakTOPHI, OCIOKHSIIONINE TPUHATHE HHBECTUIIMOHHOTO PEILICHHUS.
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52. Kro siBnsieTcs nosap3oBareneM HH(PpOpMaIui B MHBECTUIIMOHHOM aHajm3e?

53. Kakue rpynnsl HHQOPMAIIMOHHBIX JaHHBIX, UCIOJIb3YEMbIX B MHBECTHIIMOHHOM
aHaJn3€e, MOXKHO BBIIEIUTH?

54. Ilo xakuM MpU3HAKAM MOKHO KJacCu(UIMPOBaTh HHPOPMAIIMOHHBIC TaHHbIE?

55. Kakue nporpaMMHble NPOJYKThl IHO3BOJSIOT OCYILECTBIISATh HWHBECTHLIMOHHBIN
a”anus?

IlepBasi koHTpO/IbHAsA paboTa. Bonpocer:

1. Opranuzanus npouecca yrnpaBieHHs] PUCKOM XO03SHCTBYIOIIETO CYOBEKTa.

2. Mecro U poib SKOHOMHYECKHUX PUCKOB B YIPABICHUU JAEATEIHLHOCTHIO XO3SICTBYIOILIETO
cyOBeKTa.

3. Maremarudeckue METO/IbI OLIEHKHM YKOHOMUYECKHX PUCKOB.

4. BnusHue pakTOpOB PHIHOYHOTO PAaBHOBECHS HA U3MEHEHHUE PHCKA.

5. Meroabl KOMMepUECKOH OLIEHKH HHBECTUIIMOHHOTO ITPOEKTa

6. Metoapl onpeaeneHus PUCKOB MPOMBIIUIEHHOTO TIPEATIPUSTHS.

7. OdheKTUBHOCTh HHBECTULIUN B YCIOBUSAX PUCKA.

8. IIpocTele (CTaTUCTUYECKHE) METO/IBI YIIPABICHUS PHCKAMHU.

9. [Ilepeuenb BOMPOCOB ISl TEKYIIETO KOHTPOJIS:

10. Ha3zoBwute cTaginyu KOMMEPUYECKOW OLIEHKW HHBECTHIIMOHHOTO MTPOCKTA.

11. Anroputm OLIEHKH MOTEHIUATbHON 3(PPEKTUBHOCTH MHBECTUIIMOHHBIX U3IEPIKEK.

12. Tloctpoenwue rpadyka JBUKCHHS YUCTHIX IIOTOKOB JCHEIKHBIX CPE/ICTB;

13. Pacuer BHyTpeHHEW HOpPMBI MPHOBLIN, OINpeAeTIeHHEe MaKCUMAalbHO BO3MOXKHOW CTaBKU
NPOIICHTA 32 KPEIHT.

14. Bpi6op u onTUMH3aIMs CXeMbl (DMHAHCHPOBAHUS.

15. Omnpenenenne MOTPEOHOCTH B MOCTOSHHBIX UCTOYHUKAX (DMHAHCHUPOBAHUS,

16. ITocTpoeHue BO3MOKHOTO rpadrka MPUBJICYEHHUS U BO3BpaTa KpeauTa.

17. ®axTop HeonmpeAeNeHHOCTH: aKIIEHT Ha BBITIOJHEHUE aHAIN3a YyBCTBUTEIHHOCTH.

18. IToaroToBka u BepU(pHUKAIUS HCXOIHBIX JAHHBIX.

19. BeimonHeHUe IpeBapUTEIFHOTO BApUaHTa pacyeTa B MOCTOSHHBIX I[eHaX.

20. Iloctpoenne Mojenu yrpaBleHUS s YrIyOJEHHOTO aHalM3a pHCKa B YCIOBHUSX
HEOIPEIeICHHOCTH PHIHKA.

21. Ba30BBbIii pacueT YyBCTBUTEILHOCTH MIPOEKTA

22. BrimonHeHue pacyeTa pucKOB IMIPHHATHUS YIPABICHUECKUX PEIICHUH B TEKYIINX ICHAX.

23. BpIOOp ONTUMANBHBIX CXEM OCYIIECTBICHUS MIPOCKTA.

24. AHanm3 YyBCTBHTENBHOCTH TIPOEKTa M OILEHKA MOBEACHUS MPOEKTa B H3MEHSIOIIUXCS
YCIIOBUSIX.

25. Hambonee THUNMYHBIE KATETOPHHM PUCKOB, VYIIYIIEHWA TIPH BBINOJIHEHHH aHAJH3a
KOMMEPYECKOH COCTOSITETbHOCTH WHBECTHIIMOHHBIX TIPOCKTOB.

26. 3apyOexHBI ONBIT (POPMHUPOBAHUS YUETHO-aHATUTHUECKOTO 00ECTIEYeHHS OLIEHKU PUCKOB.
27. Tlporecca OleHKH U HICHTU(UKAIINN PUCKOB.

28. OreHKa COBOKYITHOTO PUCKA IIPH MOMOIIH CTaBKH JUCKOHTHPOBAHMUS.

29. CucremMaTHYECKUN PHUCK.

30. M3mepeHus cuCTeMaTHYECKOTO PUCKa.

31. HecucremaTHueckuii puck.

32. be3puckoBas cTaBKa.

Bropasi koHTpoJbHas1 paboTa. Bonpocstr:
1. Monenu onTUMH3AIMN TPOU3BOICTBA B YIIPABICHUN PUCKAMH.
2. Ilpumenenne oaHO(AKTOPHBIX H MHOTO(MAKTOPHBIX IPOM3BOJCTBEHHBIX (DYHKIUI B
MIPOEKTUPOBAHUN CUCTEM YIIPABICHUS PUCKAMH.
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3. DOKOHOMHMYECKHE M CTAaTUCTHUYECKHUE MOJIENM B MPOCKTHUPOBAHUU CHUCTEM YIPABICHHS
pPHUCKaMH.

4. Tllosbiienne 3(PGEKTUBHOCTH (PYHKUIHOHHUPOBAHUS CHUCTEMbl BHYTPEHHEIO KOHTPOJS U
YIpaBJIEHUS PUCKAMHU IIPEITPUATHSL.
5. Cucrtema BHYTPEHHEro KOHTPOJII M CHUCTEMa BHYTPEHHEro ayJauTa MpH OpraHU3aluu
KOMIUIEKCHOTO YIIPABJIEHUS pPUCKAMHU XO3S5IICTBYIOLIETO CyObEKTa.

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

MeTo/1b1 MUHUMH3AIUU PUCKOB B JICATEIILHOCTH XO3SHCTBYIOIIETO CYOBEKTA.
Monens COSO-ERM.

VYrpaBieHue puckaMu Kak COCTaBHAsI 4aCTh OM3HEC-TTPOIIECCOB KOMITAHUH.
[TpyHIMITEI OpTraHU3aIUU CUCTEMBI YIIPABICHHS PUCKAMH.

KomruiekcHoe yrpaBieHne pUCKaM# X03HCTBYIOMIETO CyObeKTa.
CrpaxoBaHue HHBECTUIINH OT (PUHAHCOBBIX U KOMMEPYECKUX PUCKOB.
Onenka Y3 PEKTUBHOCTH CTPAXOBAHHSI TPOMU3BOICTBEHHBIX PUCKOB.
[TpruMeHeHrne METO0B JUCKOHTUPOBAHMS JJIsI OIICHKU PUCKOB

OrneHKa YKOHOMHYECKOH (P PEKTHBHOCTH TIPOCKTA.

OO0m11e 3aKOHOMEPHOCTH YIIPABIICHUS HMHBECTUIIMOHHBIMU MTPOEKTAMHU.
[TpompblnieHHAas 0€30MaCHOCTD U PUCKH.

Crpaterus yrpaBJeHHs IPOMBIIIICHHBIMUA PUCKAMHU.

OreHka Y PEKTUBHOCTH METOIOB YIIPABICHHS PUCKOM.

CtpyKTypa 3aTpat IMpH pa3IudHbIX METOJIaX YIPABICHUS PUCKOM.

Pone MHTErpasbHBIX MOKa3aTele prcka B (PMHAHCOBOM ILJIAHUPOBAHUU JESATECIHLHOCTH

IIPEIIIPUATHSL.

21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

©ooNo gk~ wNE

el e ol e
Noook~kwddE O

CyIIHOCTb PUCKOB.
Bunp! puckos.
Opranu3anus npouecca yrnpanjieHHs] PUCKOM X035 CTBYIOIIEr0 CyOBbEeKTa.
MecTo 1 posib 5JKOHOMHYECKUX PUCKOB
Pucku B ynpaBiieHUH A€ATEIbHOCTBIO X03IHCTBYIOLIETO CyObEKTa.
JenoBoi puck.
Comnocrasnenue K03(pPpUIHUEHTOB J1€0BOTO PUCKa.

Ponb nHTErpanbHbIX MoKa3zaTenel pucka

Oco6eHHOCTH (PMHAHCOBOTO IUIAHUPOBAHUS B YITPABIEHUH PUCKAMH.
OneHka 3KOHOMUYECKON 3P PEKTUBHOCTH MTPOEKTA.

Tperbst KOHTpOJBLHAsI padoTa. Bonpocsr:

O} PeKTUBHOCTh HHBECTULINH.

[TpocThie (cTaTUCTUYECKHE) METOIBI YIIPABICHUS PHCKAMHU.
[TpocTas Hopma nmpuObLIK. [IpocTOit CPOK OKYITAaEMOCTH.
MeTobl TUCKOHTHPOBAHUSI.

Yucras Tekymas croumoctsb npoekra (NPV).
PenTabenbpHOCTD MHBECTUIMOHHBIX H3Aepxkek (NPVR).
JIMCKOHTHPOBAHHBIN CPOK OKYITAEMOCTH.

BHyTpeHHsist HOpMa npuObUTM HHBECTUIIMOHHBIX n3aepkek (IRR).
duHAHCOBAsI COCTOSATENILHOCTH HHBECTHIIMOHHBIX MIPOEKTOB.
OreHka JIMKBUAHOCTH (TUIATEKECOCOOHOCTH).

OrneHka peHTabeIbHOCTH.

Ananu3 000paunBaeMOCTH KaIlUTaja.

AHanu3 CTpyKTyphl KaluTaja.

Baxueiiiine XapaKTCPUCTHKU KOMMCp‘-ICCKOfI COCTOATCIIBHOCTU MHBCCTULIMOHHOT'O IIPOCKTA.

Yucras Tekymas CTOMMOCTb IIPOEKTA.
D¢ dexThl 0T OCcyIECTBIEHHS TPOEKTA, IPUBEJCHHBIN K HCXOHOMY MOMEHTY BPEMEHHU.
PenTabenbHOCTh MHBECTUIIMOHHBIX U3JIEPHKEK.
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18. Hopma uncToro 10xo/a no OTHOIICHUIO K MHBECTUITHOHHOMY KaluTaly.

19. BuyTtpeHHss HOpMa IpUOBLIH.

20. MakcumalnbHas CTOUMOCTb KaluTal.

21. OrueHka 11e51eco00pa3HOCTH HHBECTHIIMOHHOTO MPOEKTA.

22. TlpocToi niu AMCKOHTHPOBAHHBINA CPOKH OKYTAeMOCTH MHBECTUIIMOHHBIX U3JICPIKEK.
23. Tlepuon BpeMeHH, B TeU€HHE KOTOPOTO MPOUCXOAUT TMOJTHOE BO3MEIIEHUE NHBECTUIIMOHHBIX
U3JICPIKEK.

24. MareMaTH4eCKUE METO/Ibl OLICHKH SKOHOMHUYECKUX PHCKOB.

25. BnusiHuE (pakTOpPOB PHIHOYHOTO PABHOBECHS HA M3MEHEHUE PHCKA.

26. MeToapl KOMMEpPYECKOH OIIEHKH HHBECTUIIMOHHOTO MPOEKTa

27. OCHOBHBIC METO/IbI OTIPE/ICIICHUS IKOHOMUYECKOH 3(h(HEKTUBHOCTH TMPOEKTA.

28. Crparerus ynpapiieHHUs IPOMBIIUICHHBIMH PHCKAMH.

29. Ouenka 3(pGeKTUBHOCTH METOAOB YIIPABJICHUS PUCKOM.

30. CTpykTypa 3aTpaT MpH Pa3InYHBIX METO/IaX YIPABJICHUS PUCKOM

8.3. BOHpOCLI AJIA UHTOTOBOI'0 KOHTPOJISA OCBOCHUS NTUCHUIIJIMHBI
JIist TUCIUIIIMH 3aBEPIIAIOIINXCS 3a4€TOM C OIIEHKOM (2 ceMecTp) UTOrOBBIN KOHTPOJIb
M0 TUCIMIUIMHE HE MTPEAYCMOTPEH.

9. YYEBHO-METOJAUYECKOE OBECIIEYEHUE JUCHUITJIMHbI

1.1.PexomenayemMasi Jureparypa
A. OcHoBHas JIuTEepaTypa

1. Konb6un, B. B. Ouenka u ynpasnenue puckom / B. B. Konbun, B. A. JlegoBckas. —
2-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 248 c. — ISBN 978-5-507-46864-5. —
Texkcr: onextponHsii// Jlamb :  3JeKTpoHHO-OMOMMoreuHas cmcrema. —  URL:
https://e.lanbook.com/book/322655 (nata ob6pamenus: 29.06.2025).

2. Koros, B. 1. MuBecTuMOHHbBIE NPOEKTHI. PUCK-aHanu3 u oueHka sddextusroct / B. W.
KoroB. — Cankr-IlerepOypr : Jlawb, 2024. — 180 c. — ISBN 978-5-507-48240-5. — Tekcr :
ANEKTPOHHBIH // Jlanp : ANIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/367490 (nara obpamenus: 29.06.2025).

b. lonojiHuTe1bHAsA JIMTEPATYypa

1. Pomanos, E. B. Ctpaternueckoe ynpasienue : yaeoHuk Juist By30B / E. B. Pomanos, E.
B. PomanoBa. — 2-¢ u3n., nepepad. u gom. — Cankr-IlerepOypr : Jlans, 2025. — 360 c. —
ISBN 978-5-507-51579-0. — TexkcT : »nexkTpoHHbIH / JlaHb : 31I€KTPOHHO-OMOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/450899 (nata obOpamenus: 29.06.2025)

2. Kanennn, C. B. ®uHAHCOBBIH MEHEHKMEHT. Pacyer, MOJAEIMPOBAHUE W IUIAHUPOBAHHUE

(hMHAHCOBBIX MOKa3arenel : YueOHoe nmocooue st By3os / C. B. Kanenun. — 2-e uzj., crep. — CaHkT-
[erepbypr : Jlanb, 2022. — 520 c. — ISBN 978-5-8114-9339-5. — Texkcr : anektpoHHbli // JlaHb :

ANEeKTPOHHO-OMOMMoTeunast cuctema. — URL: https://e.lanbook.com/book/189433 (nara oOpameHus:
29.06.2025).
9.1.PexomMeHayeMble HCTOUHHUKH HAYYHO-TEXHUYECKOii mHpopManun
Kypnaiubi

Bectauk nnctutyra s3konHomuku PAH
Bormpocsl 5KOHOMUKH
Poccuiickuit 3KOHOMHYECKH )KypHAI
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Poccus u coBpeMeHHbII MUp

CraHgapThl ¥ KauecTBO

VYnpaBieHue KayecTBOM

OKO (3x0HOMUKA ¥ OpraHU3a1ys IPOMBIIIIJIEHHOTO IIPOU3BOICTBA)
OKOHOMUCT

DKOHOMMYECKas HayKa coBpeMeHHoU Poccun

DKOHOMHUYECKHE HAYKH

Okenept

— Pa3ngatodHsblii WIDTFOCTPATUBHBIM MaTepPHAa K JICKIIUSIM.
— Ilpe3eHTanuu K JeKIUAM.
— Meroaudeckue peKOMEHIAIH TI0 BHIMOJIHEHHIO 1a00paTOpHBIX padoT.

9.2. CpeacrBa odecneyeHusi 0CBOEHHSI TUCIMIIMHBI

Jnist peanu3anuu y4eOHOM POTpaMMBbI ITOATOTOBIICHBI CIIEAYIOIINE CPEICTBA
obecrieueHnst OCBOCHUS JUCIIUILTAHBL:
- KOMITBIOTEPHBIC MTPE3CHTAI[MH UHTEPAKTHBHBIX JICKIIUH — 8;
- 0AaHK KOHTPOJIBHBIX 3aJIaHUi I TEKYIIEro KOHTPOJISI OCBOCHHS TUCIMIUIMHBI (00Iiee
YKCJI0 KOHTPOJIBHBIX 3aanuii — 30);
- 0AaHK KOHTPOJILHBIX 3aJIaHUN JIJIT UTOTOBOTO KOHTPOJISI OCBOSHUS TUCIUIUIMHEI (o01iee
yucio ouneros — 30).
Jlnst peasinzanuu y4eOHOW POTrpaMMBI € UCIIOJIb30BaHHEM AJIEKTPOHHOTO 00ydeHus (D0)
W JUCTAHIIMOHHBIX oOpa3oBarenbHbIX TexHonoruii (JJOT) ™Moryr mnpuMeHSThCS
ClIeAyIoNIMe 00pa30BaTelIbHbIC TEXHOJIOTHH U CPEJICTBA 00CCIICUCHUS TUCIUILTHHBI:
— EHNOC PXTY um. JI.1. Menneneena;
— maatdopMsbl I IpoBeaeHus Ba0uHapos (eTutoruim u ap.);
— matdhopMBbl IS MPOBEICHUS OHIIAH KOH(epeHIni
— yueOnsIii mopran Moodle PXTY uwm. /.. Menaeneesa (nnu apyrue LMS);
— CepBHCHI IO JocTaBKU e-mail coobrieHwii.
Jlist mpoBeeHusT TMPOMEXKYTOUHBIX W WTOTOBOM aTTECTAllMd MOTYT HCITOJIB30BAThCS

m1aT(OopMBbI 1715 TPOBEICHNUS OHJIaH KOH(GEpEeHIIUH U OT/I€TIbHBIE CTIEIUAaTN3UPOBAHHbBIE MOTYIIN
LMS.

10. MEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT U,
NCHIOJIB3YEMBIX B ObPA3ZOBATEJIBHOM ITPOLECCE

HNudopmannoHHyro MOJEPIKKY U3Y4YECHHUS JUCLUTUINHBI OCYILIECTBIISAET
Nudopmanmonno-o6udmmoreunsii nentp (MBL)) PXTY wum. JI.M. MenaeneeBa, KOTOpBIH
oOecrieuynBaeT OOYYalOIIUXCS OCHOBHOW y4eOHOH, y4eOHO-METOJMYECKOM U HaydHOU
JUTEepaTypoil, He0OOXOIMMON ISl OpraHu3anuu o0pa3oBaTEeNbHOIO Mpolecca Mo AUCIMILIUHE.
O6muii 06sem MHOTOOTpacieBoro Gouaa MBI na 01.01.2025 1. cocraBnser 1 563 142 k3.

®onx UBL] pacnonaraer ydeOHOH, y4eOHO-METOAMYECKOM W HAYyYHO-TEXHHYECCKOU
JUTEPaTypoil B (hopMe MeYaTHBIX U FIMEKTPOHHBIX U3JIaHHM, a TAKXKE BKIIOYAeT OpHUIIHATIbHBIE,
CHpaBOYHO-OUONIMOrpaduuecKkue,  CHElUATU3UPOBAHHBIE  OTEUYECTBEHHbIE U 3apyOexHbIe
nepuoandyeckue U uHpopmanuoHHele  u3gaHus.  WBL[  oOecrmeunmBaer  gocTynm K
npodeccnoHanbHbIM 0a3aM JaHHbBIX, HH()OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.
Kaxnp1ii oOyuaromuiicst obecriedeH cBOOOTHBIM IOCTYIIOM M3 JIF0OOH TOUYKH, B KOTOPOM

UMeeTcs JocTyn K ceth MHTepHeT W K 3neKkTpoHHO-OmOmmoteunoi cucreme (OBC)
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YHuBepcurera, KOTopas COACPKUT Pa3TMIHbIC U3TAHHSI IO OCHOBHBIM U3y4aeMbIM JUCIUILTTHAM
U chOpMHUpPOBaHA 10 COTJIACOBAHUIO C MPaBOOOIAATENIIMU YUeOHOH M yueOHO-METOIUYECKOM
JUTEPATYPHL.

Jlis  Oonee MONHOTO W ONEPATHBHOTO  CHPABOYHO-OMOIMOTpaduueckoro u
uHpopmanmonHoro obciayxuBanus B UBL] peamn3oBaHa TEXHOJIOTHS DJIEKTPOHHON JOCTAaBKU
JIOKYMEHTOB.

[TonHplii mepedyeHb DBIEKTPOHHBIX HH(DOPMALMOHHBIX PECYpCOB, HCIOIb3YEMbIX B
npoiiecce 00y4eHus, PEICTaBIeH B OCHOBHOM 00pa30BaTeIbHOM MTporpamMmme.

11. MaTepI/IaJ'[LHO-TeXHI/I‘leCKOC odecmevyeHue JAUCHHUTIJITHHBI

B cooTBeTcTBHM € yUeOHBIM INIAHOM 3aHATHUS IPOBOJATCS B (hOpME JIEKIIUH, TPAKTUIECKUX
3aHATHH U CAMOCTOSITENILHON pabOThl 00Y4arOIErocs.

11.1. ObGopynoBanue, He0OX0AUMOE B 00pPa30BaTEILHOM IpolLecce:

Jlexnmonnast y4eOHasi ayauTOpusi, OOOpYyIOBaHHAS JJICKTPOHHBIMH CPEACTBAMH
JEMOHCTpalK (MOHOOJIOKH, MPOEKTOP, IKpaH) U yueOHOUM mMebenblo; yueOHas ayauTopus AJis
MPOBEICHUS  NPAKTHYSCKUX  3aHATHH, OOOpPYIOBaHHAS  JJCKTPOHHBIMH  CPEICTBAMHU
JNEMOHCTpaluy; OUOIMOTeKa, HMMEIIas pado4Yre KOMITBIOTEPHBIE MeECTa JUIsl CTYACHTOB,
OCHAIIIEHHBIC KOMIIBIOTEPAMH C JOCTYIIOM K 0a3aM JIaHHBIX U BBIXOJIOM B MIHTEpHET.

11.2. YyeOHO-HArIsAAHbIE IOCOOUA
KoMIIeK Tl MILTIOCTPAlIMOHHBIX MaTEPHAIIOB K pa3ziesiaM JIEKIIMOHHOTO Kypca.

11.3. KomnboTepsbl, HHPOPMAIHOHHO-TEIeKOMMYHUKALMOHHBIE CETH, ANINIAPATHO-
NporpaMMHbIe H AyAHOBH3yaIbHbIE CPeCTBA:
[lepconanbHble KOMIBIOTEPHI (MOHOOJIOKHM), YKOMIUIEKTOBAHHBIE IPOrpPaMMHBIMU
CPEICTBaMU; IIPOEKTOPHI U SKpaHbl; JOKAJIbHAS CETh C BBIXOAOM B MIHTEpHET.

11.4. IleyaTHBIE M 3JIEKTPOHHBIE 00pa30BaTe/IbHbIe M HH(POPMALHOHHbIE pecypcChl:

HNHupopMallnoHHO-METOJUYECKHE MaTepuaibl: y4eOHble IOCOOMS MO JUCHUIUIMHE;
pa3faToyHbBIi MaTepHad K pasjenaM JIeKIMOHHOTO Kypca; pa3JaTOYHbIM MaTepuan K
MPaKTUYECKUM 3aHSATHM IO JTUCIUTUTHHE.

OJeKTpOHHbIE 00pa30BaTEIbHBIE PECYPCHI: AJIEKTPOHHBIE MPE3EHTALMH K pazjesiam
JIEKIIMOHHOTO Kypca; y4yeOHO-MeToau4ecKue pa3paboTKH B 3JIEKTPOHHOM BHJIE; CIIPaBOYHbBIE
MaTepuaibl B MEYaTHOM M 3JEKTPOHHOM BHJE, KadeapanabHble OUOIMOTEKH 3JIEKTPOHHBIX
A3TaHMH.

11.5. IlepeyeHb JUIEH3HOHHOTO MPOTPAMMHOIO 00ecTeYeH s :

No HaumenoBanue PexBU3HUTHI KonnuectBo Cpok OKOHYaHUS
n/n IPOrPaMMHOTO JIOTOBOpA JIALEH3UN JIEVCTBUSA JINIEH3UA
POIyKTa [IOCTaBKU
1 | WINDOWS 8.1 Kontpakrt Ne 62- 24 MUUEH3un oI 0eccpovHO
ProfessionalGetGe | 642A/2013 aKTUBAINU HA
nuine or 02.12.2013 paboumnx
CTaHIUAX
2 | Microsoft Office Konrpakt 150 muuen3nit s 12 mecsmes
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Standard 2019 Nel75- aKTHBAIH Ha (exeroHoe MPOICHUE
B cocrase: 262DA/2019 pabounx CTaHITUAX MTOATHCKHU C TPAaBOM
Word OT130.12.2019 nepexoja Ha
Excel O0OHOBIIEHHYIO BEPCHIO
Power Point MIPOIYKTA)
Outlook

3 | Kaspersky Endpoint| Jlorosop Ne 99- - 12 mecsieB
Security mmst 1552A-223/2024 (exxeronHOE MPOATICHHE
OusHeca — HIOJIIIMCKH C TIPAaBOM
CrangapTHbIii nepexoja Ha
Russian Edition OOHOBIEHHYIO BEPCHIO

IPOAYKTA)
4 | Aarurutaruat.BY3 Kontpakr ot 19.05.2026

5.0

13.04.2025 1
Ne 13-143K/2025

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOI'PAMMbI

HanmenoBanue
pa3aesioB

OcHOBHbIE IOKA3aTEeJIH OLIEHKH

@®opMBbI U METOABI
KOHTPOJISI M OLICHKH

Pa3zgen 1. Beenenue B

OCHOBBI IIPOCKTUPOBAHUSA -

CHCTeM YIpaBJeHUs
pUCKaM#

3naem:
TEOPETHUECKHE OCOOCHHOCTH
U JCUCTBYIONIYIO MPAKTUKy B 00JacTH

OLICHKA PHUCKOB ¥ DKOHOMHYECKOU
3¢ heKTUBHOCTH NPUHUMAEMBIX
peleHuit B 061acTH mpodecCuoHaTbHON
JeATeNTbHOCTH;

—  coJepXaHWe, CIOCOOBl W
WHCTPYMEHTHI aHallu3a U YIpaBJIECHUS
pHCKamu,

— METOJBI pacyera
9KOHOMHYECKOU 3G PEKTUBHOCTH

MMPHUHATHA WHHOBAIIWMOHHBIX pGHIGHI/II\/’I;

Ymeem:

— TPOBOAWTH aHanmu3
HAY4YHOM, TEXHUYECKON TOKYMEHTAlHUH,
OCYILLECTBIATh OLEHKY 3(()EeKTUBHOCTH
¥ PUCKOB B O0JIACTH WHHOBAI[MOHHBIX
BUJIOB JICATEIHHOCTH ;

—  OIICHHUBATH MTOCTIEACTBHS
MPUHUMAEMBIX PEIICHUH 0 PUCKAM H
3¢ heKTUBHOCTH B obnactu
po¢eCCUOHAIIBHON JIeATETHHOCTH.
Bnaoeem:

— moaxogaMu K  pazpaboTke
KOMIUJIEKCA ~ MEPOIPUITHI 1o
YMEHBIIICHUIO  BIUSHUS  PUCKOB U
TTOBBITIICHUTO HKOHOMHUYECKOU

Onenka 3a
pedepaTuBHO-
AHAUTATUYECKYIO
paboty

OrneHKa 3a
MpaKTUYECKue

3aJaHusd

Oyenka 3a 3auem
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3G(GEKTUBHOCTH  TpU  peau3aluu
MHHOBAIIHI;

— METOJaMH U MHCTPYMEHTaMHU
QIBTEPHATHBHBIX TEXHOJIOTUYCCKUX U
SKOHOMHUYECKHUX pereHui npu
BHEJPCHUHM WHHOBAIIMOHHBIX DPEIICHUI
H TEXHOJIOTHIA;

— METOJaMH U MHCTPYMEHTaMH
MIPOTHO3UPOBAHUS HKOHOMHUYCCKUX
MOCJICICTBHI PUHUMAEMBIX PEIICHUIA;

Pa3znen 2. Cucrema ynpas-
JIEHUSI PUCKOM B YCJIOBHUSAX
HeompeeJIeHHOCTH PhIHKA

3uaem:

—  TeopeTu4ecKue 0cOOEHHOCTU
U JICHCTBYIOUIYIO TPAaKTUKY B 00JacTu
OLICHKHM PHUCKOB U HIKOHOMHUYECKOM
3¢ heKTUBHOCTH NPUHUMAEMBIX
petieHuit B o6mactu mpodeccuoHamTbHON
NESITENbHOCTH;

—  COACpXaHHe, CIOCOOBI W
WHCTPYMEHTBl aHaju3a U YIpaBIICHUS
pHCKaMmu;

— METOJBI pacuera
SKOHOMMYECKON 3¢ PEeKTUBHOCTH
MIPUHATHS UHHOBAI[MOHHBIX PEIICHUM;
Ymeem:

— TIPOBOJHTH aHanu3
Hay4YHOH, TEXHUYECKOH JOKyMEHTaI1H,
OCYILIECTBIATh OLIEHKY 3(PeKTUBHOCTU
U PUCKOB B 00JaCTH MHHOBAIIMOHHBIX
BUJIOB JI€ATEIBHOCTH ;

— OLICHWBATh MTOCIICACTBHS
MPUHUMAEMbIX PEIICHUN MO pUCKaM U
s dexTuBHOCTH B obnactu

npoecCUOHATLHON 1EATEIbHOCTH.

Braoeem:

— TMoAXOoJaMH K pa3paboTke
KOMILUIEKCAa MEpPONPHUITHI 1o
YMEHBILIEHUIO  BIMSHHUA PUCKOB U
MTOBBIIIEHUIO SKOHOMHYECKOMN
5G(GEKTUBHOCTH  TpU  peau3aliu
WHHOBAIIHI;

— METOJIaMU U UHCTPYMEHTaMH
IbTEPHATUBHBIX TEXHOJOTMYECKUX U
SKOHOMUYECKUX perieHui pu
BHEJPEHUH WHHOBAIIMOHHBIX pPELICHUU
W TEXHOJIOTHIA;

Ornenka 3a
pedeparuBHo-
AQHAJIUTUYECKYIO
pabory

Ornenka 3a
NIPAKTUICCKHE
3a1aHHUs

Oyenxa 3a 3auem
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— MCETOJaMH W HHCTPYMCHTaMH
MPOTHO3UPOBAHU A OKOHOMHYCCKHX
HOCJ'IGI[CTBI/II‘/'I IIPUHHUMACMBIX peHIGHPIfI;

Pasznen 3.Ynpasiienue
pHCKaMHU

3uaem:

—  TEOpEeTUYeCKHe OCOOCHHOCTH
U JCUCTBYIOIIYIO MPAKTUKy B 00IacTH
OLICHKA PHUCKOB ¥ DKOHOMHYECKOU
3¢ heKTUBHOCTH MIPUHUMAEMBIX
penieHuii B 006J1acTi mpodheCcCHOHATLHOM
JeATeNbHOCTH;

—  collepXKaHHWe, CIIOCOOBl U
WHCTPYMEHTBl aHalu3a U YIpPaBIICHUS
pHCKamu;

— METOJIbI pacuera
SKOHOMMYECKON 3¢ PEeKTUBHOCTH
MPHUHATUS UHHOBALIMOHHBIX PEIICHUI,

Ymeem:

— NPOBOAUTH aHaIM3
Hay4YHOU, TEXHUYECKON JOKYMEHTAlUH,
OCYIIECTBIISTh OIECHKY (D PeKTHBHOCTH
U PHUCKOB B 00JACTH MHHOBAIMOHHBIX
BHIOB JCSITCIBHOCTH |

— OLEHHUBATh MTOCIICACTBHS
MPUHUMACMBIX PEIICHUN N0 PUCKaM U
s dexTuBHOCTH B obnactu

npodeccnoHaNbHOM e TENbHOCTH.
Braoeem:

— MmoaxojgaMu K pa3paboTke

KOMIIJICKCa MepOHpI/IHTI/Iﬁ 1o
YMCHBIICHUIO BJIMAHUSA  PHUCKOB H
TTOBBIIIICHUTIO AKOHOMMYECKOM

3¢ deKTUBHOCTH  MpU  peanu3aluu
MHHOBAIINIA;

— METOJaMU U MHCTPYMEHTaMHU
ATHTEPHATUBHBIX TEXHOJIOTHYECKUX U
3KOHOMMWYECKUX pelieHui npu
BHEJIPEHWH WHHOBAIIMOHHBIX pEIICHUI
U TeXHOJIOTHI;

— METOJaMU U MHCTPYMEHTaMHU
MPOTHO3UPOBAHUS 9KOHOMHYECKUX
MOCJIEICTBUI MPUHUMAEMBIX PEILICHUI;

Orenka 3a
NPAaKTUICCKUE
3alaHus

Ouyenka 3a 3auem
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13. OCOBEHHOCTHU OPI'AHU3ALINU OBPA30OBATEJIBHOI'O ITPOLECCA JISA
NHBAJINIOB 1 JINIl C OTPAHUYEHHBIMHU BO3MOKHOCTAMMU 3/10POBbA

OOyyeHne WHBAIUAOB W JHMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU  3JIOPOBBS
OCYILECTBIISICTCS B COOTBETCTBUHU C:

— llopsakoM opraHuzalid W OCYHIECTBIEHUS 00pa30oBaTeNIbHON JAEATEeIbHOCTU II0
o0Opa3oBaTeNbHBIM TpOrpaMMaM — TporpaMMmaM OakajaBpuara, HMpOrpaMMaM CIHEIHAIUTETa,
nporpammam Mmaructpatypsl (IIpukaz MunucTepcTBa Haykd U BbICIIErO 00pa3oBaHUS
Poccuiickoit ®eneparnuu ot 06.04.2021 Ne 245);

— IlonmoxxeHueM O TOpPAIKE OpraHU3alMd M OCYLIECTBIIEHUs 00pa3oBaTeNbHOI
NEeSITeIbHOCTH 1O 00pa3oBaTeNbHBIM IpOrpaMMaM BbICHIET0 00pa3oBaHUS — MPOrpaMMam
OakanaBpuaTta, IporpaMMaM CHEIUAIWTeTa, MpPOrpaMMaM MAarucTparypsl ¢eaepaibHOro
rOCYyJapCTBEHHOTO OIOPKETHOTO 00pa30BaTENBHOTO YUPEXKACHUS BBICIIEr0 00pa3oBaHUs
«Poccuiickuil XMMUKO-TeXHOJOrMYeckuii yuuBepcurer umenu .M. MenaeneeBa», NpUHITHIM
pemienueM Yuenoro copeta PXTY um. JI.U. Menneneera ot 28.12.2022, nmporokon Ne 5;

—  MeroanueckuMu pEeKOMEHIAIMSAMH 110 OpraHu3aluyd 00pa30BaTEeIBLHOrO IMpoliecca
Ui OOYYCHHMS WHBAIUAOB W JIMIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBbS B
00pa3oBaTeNbHbIX OpraHM3alMsIX BBICIIETO O0pa30BaHUS, B TOM UHCJIE OCHAIEHHOCTH
00pa30BaTeLHOTO Tpoliecca (YTBEpKISHBI 3aMecTUuTelleM MUHUCTpa 00pazoBaHus u HayKu PD
A.A. Knumosbim ot 08.04.2014 Ne AK-44/058H).
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JlonoJiHeHNs U U3MEeHEHUs K padoyell mporpaMme AN CUMILINHBI
«OueHKa pUCKOB U IKOHOMUYECKO# 3(PPeKTUBHOCTH NPU BHEAPEHUN HHHOBALIMOHHBIX
pelieHuid ¥ TeXHOJIOT i)
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
28.04.02. HanonH:keHepusi
MAarucTepckasi nporpaMmma
«DYHKIUOHAJIBbHbIE 1 KOMIIO3UIIMOHHbIE HAHOMATEPHAJIBLU3/1EJIUs U3 HUX»

dopma 00yueHHs : OuHast

Homep
OcHoBaHME BHECEHUS
A3MEHEeHUs/ CopepxaHue JOMOTHEHUS/ U3MEHEHUS
U3MEHEHU S/ TOIMOJIHEHUS
JIOTIOJTHEH NS

MIPOTOKOJI 3aceIaHusl Y YEHOTO
1. coBera Ne oT

« » 20 1.
MIPOTOKOJI 3aceIaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3aceIaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3aceIaHusl Y YEHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3aCE€IaHusl Y UEHOTO
coBeTra Ne oT

« » 20 1.
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MuHHCTEepPCTBO HAYKH M BbICIIero oopasosanus Poccuiickoii @enepauun
(denepanbHoe rocy1apcTBeHHOE OK0IKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA IPOT'PAMMA JNCHUITVIMHBI

«IIpodeccuoHaTILHO-OPUEHTUPOBAHHBIN NIEPEBOI

Hanpasaenue noarorosku 28.04.02 HanouH:keHepus

MaFHCTepCKaﬂ nporpamma — «q)yHKlII/IOHaJII)HLIe H KOMIIO3UIIMOHHBIC
HaHOMAaTEpHaJabl, U3CJIUSA U3 HUX)

KBasnmpukanus «Marucrp»

Mocksa 2025



[Iporpamma cocrapieHa:
3aB. kadeapoil HHOCTPAHHBIX SA3BIKOB, K.(PUIION.H, K.3.H., To1ieHToM Ky3HernossiM M. A.,

[Tpodeccopom, a.m.H., k.X.H. Ky3nenosoii T.H.

[Tporpamma paccmMoTpeHa 1 0100peHa Ha 3aceaHuu Kadeapbl HHOCTPAHHBIX S3bIKOB
«30» nrons 2025 r., nporokos Ne 10.



1. IIEJIb ¥ 3AJJAYM M CIUTIIMHBI

IIporpamma cocTaBieHa B COOTBETCTBMM ¢  TpeOoBaHusiMu — DenepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICIIET0 OOpa30BaHHS — MAarucTpaTypa
110 HamnpaBJIeHHUIO MOATOTOBKH 28.04.02 Hanounxncenepus (PI'OC BO), HaKOIUIEHHBIM OIBITOM
IpenoiaBaHusl TUCHUIUIMHBI Kadenpoit Muocmpannvix azvikoe PXTY um. JI.11. Menneneesa.
[IporpaMma paccunTana Ha U3y4E€HHE JUCLMILIMHBI B TEYEHHUE OJTHOTO CEMECTpa.

Hucuunnmuna  «lIpogheccuonanvno-opuenmuposannsiii.  nepegod»  OTHOCUTCS K
(aKyIbTaTUBHBIM JUCLMIUIMHAM y4yeOHoro miaHa. [IporpaMMa AMCHUIUIMHEL IPEAIOIaraeT, 4ro
o0yyJaromuecss UMEIOT TEOPETHUECKYIO U MPAKTUYECKYIO TOATOTOBKY B 00JaCTH MHOCTPAHHOTO
A3bIKa Y HaBBIKHU, IPUOOPETEHHBIE B X0/1€ U3yUECHUS AUCHUIUINHBI «VITHOCTpaHHBIN S3BIKY.

Henp aucuumiIuHbl — NpuoOpeTeHre oO0ydaromMMUca 0OIel, KOMMYHUKAaTUBHON U
npoeCCHOHATIBPHON KOMIIETEHLIMH, YPOBEHb KOTOPBIX Ha OTIEJIbHBIX JTamax s3bIKOBOM
MOJATOTOBKH MO3BOJISIET BBINOJIHATH pa3iMyHbIe BHIBI MPO(ECCHOHATBFHO OPHUEHTUPOBAHHOTO
IepeBojia B IPOU3BOICTBEHHON M HAyYHOU EATENBHOCTH.

3agauu AUCHMILINHBIL

— TOArOTOBKAa K  INpo(ecCHOHATIbHO-OPUEHTUPOBAHHOMY  IIE€PEBOJY  HAy4YHO-
TEXHUYECKUX CIELMAIBHBIX TEKCTOB IIyTEM CO3JaHUS y CTYIEHTOB IACCHUBHOIO U AKTUBHOIO
3araca JISKCUKH, B TOM 4YuCIie OOIICHayYHO! U CHEIMaIbHON TePMUHOIOTUH, HEOOXOTUMON ISt
IepeBo/la HAyYHO-TEXHUYECKHUX TEKCTOB 110 BHIOPAHHOM CIIeLMaIbHOCTH;

— 0oTpaboTKa rpaMMaTU4YeCKUX TeM, IMPEJICTABISAIONIMX CIO0XHOCTU IPHU IEpeBOJE B
rape A3bIKOB PYCCKUH - aHTJIMNCKUH;

— ¢opMupoBaHue O0a30BbIX HAaBBIKOB IE€PEBOJIa, HA OCHOBE PEKOMEHIOBAHHBIX B
nporpamMMe y4eOHUKOB M y4eOHBIX TOCOOUH 110 NHOCTPAHHBIM S3bIKaM JUIsl XUMUYECKHX BY30B.

Hucuutumna «IlIpogheccuonansvno-opuenmuposannslii nepeeod» NPENONACTCI BO 2
cemectpe (ouHast popma o0ydyeHus). KoHTposb ycrieBaeMOCTH CTYI€HTOB BEJETCS 110 IPUHATON
B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

Pabouas mnporpamMma JUCHMIUIMHBI MOXET OBbITh peaju3oBaHa C HPUMEHEHHEM
AIIEKTPOHHBIX O00pa30BaTENIbHBIX TEXHOJOTUH M DIIEKTPOHHOTO OOYYEHHS IOJHOCTHIO WIIU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIUCHUIIJIMHBI

HBy‘leHI/IC AUCHUIITIMHBI HAIIPAaBJICHO Ha HpI/IO6peTeHI/Ie (O (5714%:0)1115,€ KOMIIeTEHIINI W
UHAMKATOPOB MX JOCTHKECHUS !



YHnBepcaanble KOMIICTCHIIMUA U HHAUKATOPLI UX JOCTUKCHUS:

HaumenoBanue
KaTeropuu Kon v HanMeHoBaHMe HHIMKATOpA
P Kon n Haumenosanue YK A A p
(rpymsr) noctukenus YK
YK
VK-4.1 3naer MeToIbl W TEXHOJIOTHU
KOMMYHHUKAIIUM JJI  aKaJeMHYeCKOro U
po(ECCUOHANBHOTO B3aUMOJIEHCTBUS Ha
YK-4. CnocoGeH NpHUMEHSTh pod .
roCyJIapCTBEHHOM U MHOCTPAHHOM SI3bIKaX;
COBPEMEHHBIC
VYK-4.2 Ymeer mnpencTaBiATh pPe3ylbTaThl
KOMMYHHUKaTHBHbIE . .
aKkaJeMHueckol U mpodeccHoHaIbHON
TEXHOJIOTHMHM, B TOM YHUCJE Ha
KommyHnukauu JIeATETbHOCTH Ha Ppa3InYHBIX
WHOCTPAaHHOM(BIX) sI3bIKe(ax), i
- AKATEMIIECKOrO 1 | MEPOTIPHSATHSIX, BKJIIOYask MEHK/TYHAPOJIHbIE,
YK-4.3 Bianeer WHTErPATUBHBIMU
npodeccuoHaIbHOTO
N YMEHUSMH, HEOOXOIUMBIMU JUTSE
B3aUMO/ICUCTBUS
HalMCaHus, NHCHBMEHHOTO IepeBoAa |
pPENaKTHPOBAHUS  PA3IUYHBIX  TEKCTOB

(pedeparoB, 0030pOB, CTATEH U T.1I.).




Hqu)GCCHOHaHLHBIe KOMIICTCHUMA U HHAUKATOPLI UX TOCTHKCHUA

3amava
npodeccnoHaTBEHOMI
JeSITeIIbHOCTH

O0BexT min 001acTh
3HAHUSA

Kon u
"HanMeHoBanue 11K

KOI[ 1 HAUMCHOBAHHC

nHauKaropa goctxenus [1K

OcHoBaHue
(mpodeccrnonambHbII
CTaHJapT, aHAJIU3 OIIbITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH

Tu

11 3a1a4 HpO(l)eCCHOHaJILHOﬁ JCATCJIbHOCTH: Hay‘lHO-I/ICCJIeI[OBaTeJILCKHﬁ 1 MHHOBAIIMOHHBIH

— IJIJAHUPOBAHUE U
MIPOBEJICHUE
TEOPETUYCCKUX U
AKCIEPUMEHTAIbHBIX
UCCIIEIOBaHMIA B 00JIACTH
WH)KEHEPHBIX
HAHOTEXHOJIOTHH C IIEITbIO
COBEPIICHCTBOBAHUS
00BEKTOB
npodeccHnoHATEHOM
JeSITeIbHOCTH,
000CHOBaHUS MX
TEXHUYECKHUX
XapaKTePUCTHK,
OIPENEICHUS YCIOBUN UX
PUMEHCHHS U
IKCILTyaTaIiH,

— yJacTHe B COCTaBe
KOJIJICKTHBA B paboTax 1o
PEIICHUTO
WHHOBAITMOHHBIX
npobemM
HAHOWH)KHHEPUU

— OT UJICH,

— METO/IbI
HCCJICIOBaHUM,
HCIIBITAHHH,
JIMarHOCTUKU U
KOHTPOJIS Ka4eCTBa
HaHOMAaTEPHAJIOB,
nonyabpuKaToB u
W3JICJIUN Ha UX
OCHOBE;

— HaHOMAaTEePHAIbI,
MPOLIECCHI
HAHOTEXHOJIOTHI 1
METO/IbI
HAHOAUATHOCTUKHU
JUIS. XUMHH,
(dbapmareBTUKH,
OMOTEXHOJIOTHH,
DHEPIeTHKH, HAYIHBIX
HCCIeIOBaHUN 1
Ipyrux obnacrei
TEXHHKH

byHIaMEHTaJIbHBIX U

[TK-2. Cnocoben
IIPOBOJIUTH
TEOPETUYECKHE U
AHAJIUTUYECKUE
WCCIIEJOBAHMUS
CTPYKTYpPBI U CBOWCTB
(YHKLIMOHATIBHBIX U
KOMITO3UIIMOHHBIX
HaHOMAaTEpHaJIOB,
OCYILIECTBIIATh
U3MEPEHUS U KOHTPOIIb
I1apaMeTPOB MPOLECCOB
IIPY UX MOJTYYEHHH.

[1K-2.3 Bianeer HaBeIKaMu
aHaJIM3a pe3yJIbTaToOB
AHAIMTHYECKHUX U
TEOPETUICCKHIX
HCCIIEIOBaHHUI B 00/1aCTH
MaTepHajoB
HAaHOMHIKCHEPHH.

[TpodeccuonanbHblil cTaHIAPT
40.011

«CrienuanucT 1no Hay4yHo-
HCCIIEIOBATEILCKUM H OTIBITHO-
KOHCTPYKTOPCKUM pazpaboTKam»,
YTBEP)KICHHBIN MPHUKA30M
MuHucTepcTBa TpyAa U COLUAIBHON
3amuThl Poccuiickoit @enepanyu ot
04.03.2014 Ne 121H.

Oo6o0mennas TpyaoBast GyHKIHS

C. IlpoBenenue Hay4HO-
MCCIIEIOBATEIILCKUX U OMBITHO-
KOHCTPYKTOPCKUX paldoT 1o
TEMaTHUKE OpraHU3aIIH.

C /01.6. OcyuiecTBieHHE HAYYHOTO
PYKOBOJICTBA ITPOBEJICHUEM
UCCIIEIOBAaHUM MO OTJEJIbHBIM
3ajadam

(ypoBenb kBanudukanuu — 6)




MIPUKJIATHBIX
HUCCIIENOBaHUN 10
CO3IaHUs
MIPOMBIIICHHBIX U3JICTUI




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3namey:

— OCHOBHBIE CIIOCOOBI IOCTHKEHHUS IKBUBAICHTHOCTH B TIEPEBO/IC;

— OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— S3BIKOBYIO HOPMY M OCHOBHBIE ()YHKIIUH SI3bIKA KAK CUCTEMBI,

— JOCTaTOYHOE JJI1 BBIIIOJIHEHHSA II€PEBOJA KOJMYECTBO JIEKCHYECKUX EIUHHMIL,
(dpazeosorn3MoB, B TOM YHCJIE€ COLUAIBHBIX TEPMUHOB M JJMHIBOCTPAHOBEIUECKUX peallni;

Ymemy:

— NPUMEHATh OCHOBHBIE IIPUEMBI IIEPEBOA;

— OCYILECTBJIATh IHMCbMEHHBIH IIEpeBOJl C COOJIOACHHEM HOPM JIEKCHUYECKOH
HKBUBAJIEHTHOCTH, COOIOJICHUEM I'PaMMAaTHYECKUX, CHHTAKCHYECKUX M CTHIIMCTHYECKUX HOPM;

— 0(QOpMIIATH TEKCT MepeBOJa B KOMIIBIOTEPHOM TEKCTOBOM PEJAKTOPE;

— OCYILECTBIISITh TEPEBOJl C COOJIOJCHHEM HOPM JIEKCHYECKOH SKBUBAICHTHOCTH,
COOJIIOJICHHEM TPaMMAaTHYECKUX, CUHTAKCUYECKUX U CTUIMCTUYECKUX HOPM TEKCTa MepeBoAa U
TEMIIOPAJIbHBIX XAPAKTEPUCTUK UCXOJHOT'O TEKCTA;

Braoemy:

— METOJMKOW MpeArepeBOJYECKOr0 aHaliu3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY
BOCIIPUATHIO HCXOJHOTO BBICKA3bIBAHUS;

— METOAMKOW TMOATOTOBKH K BBHIMOJHEHHUIO MEPEBOAA, BKIIOYAS MOUCK MH(POpMAIUU B
CIIPAaBOYHOM, CIIELIMAIILHON JIMTEPATypPE U KOMIIBIOTEPHBIX CETSIX;

— OCHOBAMM CHUCTEMBI COKpAIllCHHOW IIEPEBOMYECKOM 3alUCU IIpU  BBIIOJIHEHUHU
IIEPEBOA;

— OCHOBHOM MHOSI3bIYHOM TEPMUHOJIOTHEN CIIENUAIBHOCTH,

— OCHOBaMH pedeprpoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI 10 CHELIUATILHOCTH.

3. OFBbEM JUCHUILIMHBI U BUJIbI YYEBHOM PABOTHI

Jliist ouHO# popmMBbI 00yUeHUs

. OO0BEeM THUCIUTIIMHEL
Bug yue6Ho# paboTbl

3E Axan. 4. Actp. 4.
OO61mas TpyA0eMKOCTh AUCHIUTIINHBI 2 12 54
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,9 34 25,5
[TpakTaeckue 3arstas (I13) 0,9 34,0 25,5
CamocrosiTeibHAas pa6oTa 1,1 38,0 28,5
KonTakTHas camocTosTenpHas padora

1,1
CaMocTosATeIbHOE U3YUCHUE Pa3/IeIoB 38 285
JACITUIIIHHBI
Buael konTpoas: 3auer




4. COOEP)KAHUE JUCIUITJINHBI

4.1. Pa3aesnl TMCHUILINHEBI U BUABI 3aHATHI

Ounas popma o0yueHust

Ne AKkazieM. 4acoB
n/my Ja6. | Cam.
Pa3gen nucuuniInHbI Jlek- IMpak.
Bcero pabo- | pa6o-
Hu 3aH.
ThI Ta
1. |[Pa3nen 1. TpeGoBaHusi kK NpogeccHOHATLHO-OPUEHTHUPOBAHHOMY HepeBoay. OcobeHHOCTH 24 - 12 - 12
nepeBo/ia cleuHaIbHbIX TEKCTOB
1.1|OcHoBHBIE TpeOoBaHus K NpodeCcCHOHATbLHO-OPUEHTUPOBAHHOMY IIEPEBOJly M IOHATHE 12 - 6 - 6
uHpopmanmonHoro  noisd. Cnemmuduka npodeccHoHANbHO-OPUEHTHPOBAHHBIX — TEKCTOB.
OKBHUBAJICHTHOCTbD, aJIEKBATHOCTh, IEPEBOAUMOCTD CIIELIUAIbHBIX TEKCTOB.
1.2| Texau4deckasi TEPMHHOJIOTHS: XapAKTEPUCTUKH. 12 - 6 - 6
TepmuHONOTHS B 00J1aCTH HHPOPMAIIMOHHBIX CHCTEM B IU(DPOBOIT SIKOHOMUKE.
OOecnieueHre TEPMUHOJOTHYECKOW TOYHOCTH W enuHooOpasusi. CrmocoObl HAKOIUICHUS |
paciIpeHus CIOBapHOTro 3araca B mpoliecce nepesoaa CpaBHEHHE MOPSAIKA CJIOB B aHTTIMHCKOM
U PYCCKOM TNpeIokKeHusIX. Vi3MeHeHne CTPYKTYPHI PEUI0KESHUS TIPU TIEPEBOJIE.
2. |Pa3nea 2. Jlekcuko-rpaMMaTH4YecKue MPodjieMbl epeBoia ClelnaJIbHbIX TEKCTOB 24 - 12 - 12
2.1|{IIpo6nema HEOJTHO3HAYHOCTH MEPEBOIa BUAOBPEMEHHBIX (JOPM U €€ pelLIeHHE. 6 - 3 - 3
OcobeHHOCTH TIepeBO/ia PA3IMYHBIX THIOB MpemiokeHuil. IlepeBo cTpamaTensHOrO 3ajora.
TpynHble cyyan epeBoia CTPaAaTeNIbHOTO 3aJI0Ta.
2.2|Y cIOBHBIE TIPEJIOKEHNUS, TIPABUIIa 1 OCOOCHHOCTH MX 00paTHOTO TIEpeBOIa. 6 - 3 - 3
[IpakTHka mnepeBoja HAYYHO-TEXHUYECKOM JUTEpaTypbl Ha IpUMepe TEKCTOB 110 TeMe
«Marepuaibl ¥ TEXHOJIOTUH HAHOMH)KEHEPHHY.
2.3|IlepeBo TMpelUIOKEHUH C Y4eTOM IpaBWiia coryiacoBaHusi BpemeH. llepeBon mnpuyactusi u 6 - 3 - 3

MPUYACTHBIX 00OPOTOB.
PazBuTue HaBBIKOB IEpeBOja Ha IpHMeEpe TEKCTOB Mo Teme «Marepuaiabl M TEXHOJIOTUU
HAaHOWH)KEHEPUI.




2.4|Posib MHQUHUTUBA B MPEIUIOKEHUU M BAPHAHTHI NEPEBOJAa HA PYCCKUH s3bIK. HQUHUTUBHBIC 6 3 3
000poThl. BapuaHTbl nepeBojja Ha pyCCKHUM SA3bIK.

3. |Pa3nes 3. UuTepuer 1 UKT B npodeccHOHATBHO -OPMEeHTHPOBAHHOM IepeBojie 24 10 14

3.1|CucTtembl aBTOMATH3AIMHN TIEPEBOIA 12 6 6
(Computer Assisted Translation Tools). WupopManuoHHblii ¥ JIMHIBUCTHYCCKUH IOHMCK B
HNutepHer.

3.2|Pabota ¢  DJIEKTPOHHBIMH  CIIOBapsMH W  TJOoccapusMu. PemakTupoBaHue  TeKCTa 12 4 8
1po¢eCCHOHATIbHO-OPUEHTUPOBAHHOT'O NEPEBO/IA.
UTOro 72 34 38




4.2 Conepxxanue pas3aesioB QM CIUATIINHbBI
Pa3nen 1. TpedoBanus Kk npogeccnoHaILHO-OPUEHTHPOBAHHOMY nepeBoay. OcodeHHOCTH
nepeBojia CrennaabHbIX TEKCTOB
1.1. OcHoBHBIE TpeOoBaHHA K NPOPECCHOHATHLHO-OPHEHTUPOBAHHOMY IE€PEBOAY U MOHATHE
uHpopmaunoHHoro nousd. Crnenuduka npodecCHOHATbHO-OPUEHTUPOBAHHBIX  TEKCTOB.
OKBUBaJIEHTHOCTb, aJIEKBATHOCTb, [IEPEBOIUMOCTD CIIELIUAIbHBIX TEKCTOB.
1.2. Texuuueckast TEPMUHOJIOTHUS: XapaKTEPUCTHKH.
TepmuHONIOTHSA B 007aCTH TEXHOJIIOTUU BBICOKOTEMIIEPATYPHBIX (DYHKIIMOHATIBHBIX MaTEpPHAJIOB.
ObecnieueHne TEPMUHOJIOTMYECKOM TOYHOCTH M eauHooOpasus. CrnocoObl HAaKOIUIEHUS U
paclIMpeHtsl CIOBApHOTIO 3araca B Ipolecce nepesoja CpaBHEHME MOPsiIKa CJIOB B aHIVIMHCKOM
Y PYCCKOM IIPEMJIOKEHUAX. MI3MEHEHNE CTPYKTYphI IPEIUIOKEHHUS IIPH IIEPEBOJIE.

Pasznea 2. Jlekcuko-rpaMMaTuyeckue npoodjaeMbl epeBoaa creuuajbHbIX TEKCTOB

2.1. TIpobGnema HEONHO3HAYHOCTH TIEPEBOJA BHUIOBPEMEHHBIX (GOpPM H €€ pelICHHUE.
OcoOeHHOCTH TepeBO/ia Pa3IMYHBIX TUIOB MpeioxeHuil. IlepeBon cTpamaTenbHOro 3alora.
TpyaHble ciyyau nepeBoja CTpaaTelbHOIO 3aJI0ra.

2.2. YcnoBHbIE TpeIJIOKEHUs, MpaBuiia U OCOOEHHOCTH HMX oOpaTHoro mepeBoza. IIpakTuka
nepeBojia HayyHO-TEXHMUYECKOH JMTepaTypbl Ha [pUMEpPE TEKCTOB IO TEXHOJOTUU
BBICOKOTEMIEPATYPHBIX (QYHKIIMOHAIBHBIX MaTepUaJIOB.

2.3. IlepeBop npeyIOKEHUI C y4yeTOM IMpaBuja coriacoBaHus BpeMeH. IlepeBon nmpuyactus u
MPUYACTHBIX 000pOTOB. Pa3BuThe HABHIKOB MEpEeBOJa Ha MpPUMEPE TEKCTOB IO TEXHOJIOTUHU
BBICOKOTEMIIEPATYPHBIX ()YHKIIMOHAIBHBIX MAaTEPUAIIOB.

2.4. Ponp wuHOUHUTHBA B TPEUIOKEHHMM M BapUaHTBhl NEpeBOJa HAa PYCCKUM S3bIK.
WNHu¢puHuTHBHBIE 000pOTHL. BapraHThl nepeBoia Ha pyCCKUM S3bIK.

Pa3nen 3. Untepuer u UKT B npodeccuoHabHO -OpHeHTHPOBAHHOM IlepeBojie.

3.1. Cucrembl aBroMarusaiuu nepeBoga. (Computer Assisted Translation  Tools).
WNHupopMalilnoHHbIN U IMHIBUCTUYECKUN TTOUCK B VIHTEpHET.

3.2. PabGota cC »9JIEKTPOHHBIMH CJOBapsIMM U [iloccapusMu. PenakTupoBaHue Tekcra
pohecCuoHaTBbHO-OPUEHTUPOBAHHOTO MEPEBOIA.
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5. COOTBETCTBHUE COAEPKAHUA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCHUTIJIMHBI

Ne B pe3ynbrare 0CBOCHUS AUCLUIUIMHBI CTYICHT JOJIKEH: PaneH Paszz[en Pas3nen
3Harth:

1 |- ocHOBHBIE CIOCOOBI JIOCTHIKEHHSI SKBUBAJICHTHOCTH B IIEPEBOJIC; + + +

2 |- OCHOBHBIC PHEMBI IIEPEBOJIA; +

3 |- A3BIKOBYIO HOPMY M OCHOBHBIC (DYHKIIMH SI3bIKA KAK CHCTEMBI, + +

4 |~ /AOCTAaTOYHOE JUIS BBIIONHEHMS NEPEBOAA KOIMHMECTBO JICKCHYECKHMX €IMHMUL, ¢dpazeonoru3mMoB, B TOM + + +
YUCJIE COLMAIIBHBIX TEPMUHOB U JIMHIBOCTPAHOBENUYECKUX Pealuil,

YMmersn:

S5 |— NpUMEHSTH OCHOBHBIC PHEMBI IIEPEBOJIA; + + +

6 |~ OCYLIECTBILATH NUCHbMEHHBIA TEPEeBOJ] C COOJIOJICHUEM HOPM JIEKCMYECKOH SKBUBAJCHTHOCTH, + + +
coOII0ACHHEM IPaMMaTHYECKIX, CHHTAKCUYECKUX M CTUJIMCTHYECKUX HOPM;

7 |- odopMIIsATh TEKCT MEPEBOa B KOMIBIOTEPHOM TEKCTOBOM PEIIAKTOPE; + +
— OCYIIECTBJISITh TEPEeBOJ C COOJIIOJIGHHEM HOPM JIEKCHYECKOW OSKBUBAJICHTHOCTH, COOIOIEHUEM

8 |rpaMMaTHuYeCKHMX, CHHTAKCHYECKHMX M CTHJIMCTHYCCKAX HOPM TEKCTa TMEPeBOJa UM TEMIIOPATbHBIX + +
XapAaKTEPUCTHUK UCXOTHOIO TEKCTA

Baajgern:

9 |~ METOJMKOHN MpPenNepeBoJYECKOro aHajlu3a TEKCTa, CIIOCOOCTBYIONIEH TOUHOMY BOCHPHSTHIO HCXOIHOTO + +
BBICKA3bIBaHHUS;

10 |~ MeTOHHK?ﬁ MOJTOTOBKMA K BBHITIOJHEHHUIO TEpeBOJa, BKIIOYas MOMCK HH(OpManuu B CIPaBOYHOM, + + +
CIIELUAIBHOM JINTEPATYPE U KOMIIBIOTEPHBIX CETSX;

11 |- ocHOBaMH CHCTEMBbI COKPAILICHHOH MEPEBOTICCKOM 3aIiCH MTPU BBIMOIHECHHHU MIEPEBOA; + +

12 |- OCHOBHO# MHOS3BIYHON TEPMHHOJIOTHEN CIIEIMATBHOCTH, + +

13 |- ocHOoBaMu pedeprpOBaHHs 1 AHHOTHPOBAHHSI JTUTEPATYPHI IO CIIEIIHATBHOCTH. +

B PE3YIbTATC OCBOCHU S NUCHHUIUIMHBI CTYJACHT JOJIZKCH HpI/IO6peCTI/I CJICAYIOIINC YHUEEPCAIbHbIE KOMNEemMenyuu u UHOUKAMO

bl UX OOCIUNCCHUA:

‘Kon U HauMeHoBaHue YK ‘ Kox m HauMeHoBaHue HHAUKATOPA qocTHKeHus YK
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— VYK-4. CrocobeH NpUMEHSTh COBPEMECHHBIC
KOMMYHHUKATUBHBIE TEXHOJOTUH, B TOM YUCIIE Ha

— VYK-4.1 3naer MeTo/bl M TEXHOJIOTUH KOMMYHHUKAIIUU
IS aKaJeMU4YECKOro H po¢eCCHOHAIBHOTO
B3aUMOJICHCTBUSL HAa TOCYAAapCTBEHHOM M WHOCTPAHHOM
SI3BIKAX;

- VK42 Ymeer IPEJICTaBIISTh pe3yJIbTaThI

14 |uHOCTpaHHOM(BIX) s3bIKe(ax), JUIsL| aKaJleMU4YecKol U MpogecCHOHANBHON NeATEIbHOCTH Ha
aKaJIeMIIECKOTO u podecCHOHALHOTO | pa3IMYHBIX MEPONIPUSTHIX, BKIIFOUYAsT MEKTYHAPOIHEIC,
B3aHMO/ICHCTBUSL. — VYK-43 Biageer HMHTErpaTUBHBIMH  YMEHMSIMH,

HEOOXOUMBIMHU JJIsi HAMMCAHUS, TUCbMEHHOTO MepeBo/ia
U PEIAaKTHPOBAHMS Pa3IMYHBIX TEKCTOB (pedepatos,
0030pOB, cTaTel U T.1.);
B pe3ynbrate 0CBOGHUS TUCIUILINHBI CTYSHT JODKEH MPUOOPECTH CIEAYIONINE npodheccuonanbHble KOMREmMeHUUU U UHOUKAMOPbL UX
0ocmuceHun:
Kox u naumenoBanme IIK Kox u HaumeHoBanue uHAMKaTOpa nocruxkenus IK
— TIK-2. Cnocoben npoBoauts Teoperndeckue| — [IK-2.3 Brameer HaBblkamMHu aHain3a pe3yJIbTaTOB
U AQHAIUTUYECKUE HCCIEAOBAHUSA CTPYKTYPHl U | QaHAIUTUYECKUX U TEOPETHUECKUX MCCIEIOBAHUN B
15 CBOMCTB (DYHKIIMOHAIBHBIX W KOMIIO3UIIMOHHBIX | 001aCTH MaTepHUaIoB HAHOMHKCHEPHH.

HaHOMAaTEPHAJIOB, OCYUIECTBIATh U3MEPEHHUS U
KOHTPOJIb TIapaMeTpOB TPOIECCOB TMPU HX
MOJTyYEHUH.
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTHYecKue 3aHITUSA

HpI/IMepHLIe TEMbI IPAKTUYIECCKUX 3aHSATHH 0 JTUCHUILJIHHE.

Ounas ¢popma o0y4eHus

n/n

Ne paznena
JUCHUILINHBI

TeMbl MpaKTUYECKUX 3aHITUH

Yacwl

Pazgen 1

[Ipaktnueckoe 3anstue 1. OcHOBHBIE TpeOOBaHHS K
npo¢eCCHOHATLHO-OPHEHTUPOBAHHOMY MepeBoay u
MIOHSITHE MH(GOPMALIMOHHOTO OJIS. Crneuunduka
podecCHOHATLHO-OPHEHTUPOBAHHBIX TEKCTOB.
OKBUBaJICHTHOCTb. a/IeKBaTHOCTb, EPEBOUMOCTh
CIIELUATIbHBIX TEKCTOB.

Pazgen 1

[IpakTrueckoe 3ansTHe 2. TexHWYecKas TEPMUHOJIOTHS:
XapaKTEPUCTHKH.

Tepmunonorus B obsactu TEXHOJIOTUH
BBICOKOTEMIEPATYPHBIX (DYHKIIMOHATLHBIX MAaTEPUAIOB
Obecneuenue TEPMUHOJIOTUYECKOI TOYHOCTHU "
ennHOOOpa3usi. CrocoObl HAKOIJICHHS W PaCIIMPEHUs
CIIOBapHOro 3amaca B Tporecce mepeBoga CpaBHeHUE
IOpPsIIKA CJIOB B AHTJIMHCKOM M PYCCKOM IPENIIOKECHMSX.
M3MeHeHre CTPYKTYpbI PEJIOKESHHUS IPH IEPEBOJIE.

Pazmen 2

[Ipaktuyeckoe 3ansTre 3. [IpoOiema HEOTHO3HAYHOCTH
NepeBoOia BUIOBPEMEHHBIX (DOPM U €€ pelIeHHE.
OcobeHHOCTH TIepPeBO/Ia PA3NMYHBIX THUIIOB MPEII0KEHUM.
[lepeBox crpagarenbHOro 3aimora. TpyaHble — cirydau
NepeBOJIa CTPAIATeIbHOTO 3aJI0Ta.

Pasnen 2

[IpakTueckoe 3aHaTtue 4. VYCIOBHBIE NPEIIOKECHHUS,
npaBuiia U 0OCOOEHHOCTH UX 00OpPaTHOTrO MEPEBOAA.

IIpakTHka nepeBoja Hay4YHO-TEXHUYECKOW JIMTEpaTypbl Ha
IIpUMepe TEKCTOB IO TEXHOJOIMH BBICOKOTEMIIEPATYPHBIX
(YHKIMOHATIBHBIX MAaTEPHAJIOB.

Pasnen 2

[Tpaktuyeckoe 3ansaTHe 5. IlepeBos npeanoxkeHuit ¢ yueToMm
IpaBUja corjacoBaHusi BpeMeH. IlepeBon mnpuuactus
NPUYACTHBIX 000POTOB.

Pa3BuTre HaBBIKOB IlepeBOAAa Ha IIPUMEPE TEKCTOB IO
TEXHOJIOTUM  BBICOKOTEMIIEPATYPHBIX  (YHKIIMOHAIBHBIX
MaTepHUaJOB.

Pasnen 2

[Tpaktuyeckoe 3ansrue 6. Ponp wuHuHUTHBA B
NpEUIOKEHNN U BapHaHThl IEpPEBOJla Ha PYCCKUM S3BIK.
WNudpunutuBHBIE 000pOTHL. BapnaHThl nepeBoa Ha pyccKui
A3BIK.

Paznen 3

[TpakTueckoe 3anatue 7. CHUCTEeMBl aBTOMATHU3AINH
nepeBoia

(Computer Assisted Translation Tools). MadopmarmonHbIii
Y JMHTBUCTUYECKHI NOUCK B IHTEpHET.

Paznen 3

[Tpaktuyeckoe 3ansrue 8. Pabota ¢ 3IEKTPOHHBIMU
CIOBapsIMH M  TJloccapusiMu. PemakTHpoBaHME TeKcTa
po¢ecCHOHATIbHO-OPHEHTUPOBAHHOTO MEPEBOA.
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6.2 JlaGopaTopHbIe 3aHATHS

JIaGopaTopHbIe 3aHATHS 110 TUCIHUIIMHE HE MPEyCMOTPEHBI
7. CAMOCTOSATEJIBHASA PABOTA

CamocrodarenbHas paboTa MPOBOJUTCA C IENBI0 YIIIyOJeHHUS 3HAHUN MO TUCHUIUIMHE U
peycCMaTpUBaeT:

— O3HAKOMJICHHE U MPOpadOTKYy PEKOMEHJI0BAaHHOM JIUTEPATyphl, paboTy € 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHU, BKJIOYas TMEpeBOAbl NYyOJMKAIMi M3 Hay4HBIX KYpHAJIOB,
nuTUpyeMsix B 6azax Scopus, Web of Science, Chemical Abstracts, PUHLI;

— TMOCEIlIEHUE OTPACIEBbIX BHICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. . MeHzeneeBa no TeMaTuKe TUCLUIUIMHBI,

— TMOATOTOBKY K BBIMOJHEHHIO KOHTPOJIbHBIX Pa0OT MO0 MaTepHaly JEKIHOHHOTO Kypca;

— TOATOTOBKY K cade 3auema (2 ceMecTp) 10 AUCIHIUIMHE.

[InanupoBaHne BpeMEHHU Ha CaAMOCTOSITENbHYIO paboTy, HEOOXOOUMOrO0 Ha H3y4YCHHE
JUCHUTUIMHBI, CTyJEHTaM JIyYllle BCEr0 OCYHIECTBISATh Ha BECh IEPUOJ HW3YyYCHHUS,
npeaycMaTpuBasi IpU 3TOM PErylspHOE MOBTOPEHHE MPOMIEHHOro Marepuana. Marepual,
3aKOHCIIEKTHPOBAHHBIA Ha JICKIHSIX, HEOOXOAMMO pPETYISPHO JOTOJHATH CBEACHUSMH W3
JUTEpaTypHBIX HCTOYHHUKOB, IIPEJICTaBICHHBIX B paboyeil mnporpamme. Ilpu pabote ¢
yKa3aHHBIMH HCTOYHHKAMH PEKOMEHJIYETCS COCTABIIATh KPAaTKUH KOHCHEKT MaTepuana, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIHOrpadUueCKUX JaHHBIX HCTOYHHKA.

8. MIPUMEPBI OHEHOYHBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMSA JUCHHUAIIJIMHBI

CoBOKyIHAsE OIICHKA 10 JUCIUIUIMHE CKJIAJIBIBACTCS W3 OICHOK 3a BBINIOJHEHUE
KOHTPOJIBHBIX paboT (MakcuMaibHas omeHka 60 0amioB), oleHKH 3a pedepaT (MakCUMaIbHas
ortenka 10 6aioB) U OIIEHKH 33 IPAKTHYECKYIO paboTy (MakcuMasbHas oreHnka 30 0aioB).

8.1. IlpumepHast TeMaTHKA pedepaTHBHO-AHATUTHYECKOI PaGoThI.

1. OCHOBBI TPUPOOTIOTH30BAHUS

2. DKOJIOTHYECKUH MOHUTOPUHT

3. TeXHOT€HHbIE CUCTEMBI U IKOJIOTUYECKUHN PUCK

4. OcHOBBI IPOMBIIIJIEHHON KOJIOTUN

5. OcHoBHBIE IPOOJIEMBI XUMUHU YCTOWYUBOTO Pa3BUTHS

8.2. HpI/IMepbl KOHTPOJIbHBIX BOIIPOCOB Jisl TEKYHIECI0O KOHTPOJIA OCBOCHUA TUCHUIIJINHBI

JUIs  TEeKyIIero KOHTpPOJII TPEAYCMOTPEHO 3 KOHTPOJNBHBIX paboThl (10 OJHOMN
KOHTPOJILHOM paboTe Mo KaKAoMYy pas3zeny). MakcuManbHas OLIEHKA 3a KOHTPOJIbHYIO padoTy 1
cocraisieT: 20 0asioB; 32 KOHTPOJIBHYIO padoTy 2 — 20 6aioB; 3a KOHTpOJIbHYIO padoty 3 — 20
6amnoB (1 cemectp).

Pa3nea 1. Konrponbnas padora Ne 1.

IIpumepsl 3a1aHNii K KOHTPOJILHOI padore Ne 1.

KonTpoJsbHasi paGoTa copep:kut 3 3a1aHHsA:

1 3aganue: nepeBoa Tekcra c aucra — 10 6asios,

2 3ajaHNe: KOHTPOJIb JIeKCUKH (50 lekcuYecKuX euHnn) — S 6a/1710B,
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3 3agaHue: MUCbMEHHBbIH NepeBo/l NMPeAJI0KeHUd HA BUJI0BPEeMeHHbIe (POPMBbI AHTJINIICKOT0
rjaaroJja — 5 0aJJI0B,
OIleHKA 32 IOMAIIHIO padoTy U padoty B ayautopuu — 10 6as10B.

1. [TpounTaiiTe TEKCT C MOCIEIYIONIUM MIEPEBOIOM C JIUCTA, OOpalas BHUMaHUE Ha
ynotpebieHne BUIOBPEMEHHBIX (hOPM riiaroja B ICHCTBUTEIHLHOM 3aJI0Te.

Water purification

Water purification is the removal of contaminants from raw water to produce drinking
water that is pure enough for human consumption or for industrial use. Substances that are
removed during the process include parasites, bacteria, algae, viruses, fungi, minerals (including
toxic metals such as Lead, Copper etc.), and man-made chemical pollutants. Many contaminants
can be dangerous—but depending on the quality standards, others are removed to improve the
water's smell, taste, and appearance. A small amount of disinfectant is usually intentionally left
in the water at the end of the treatment process to reduce the risk of re-contamination in the
distribution system. Many environmental and cost considerations affect the location and design
of water purification plants. There are a number of methods commonly used to purify water.
Their effectiveness is linked to the type of contaminant being treated and the type of application
the water will be used for.

Filtration: This process can take the form of any of the following:

o Coarse filtration: Also called particle filtration, it can utilize anything from a 1
mm sand filter, to a filter.

o Micro filtration: Uses 1 to 0.1 micron devices to filter out bacteria. A typical
implementation of this technique can be found in the brewing process.

o Ultra filtration: Removes pyroxenes, DNA and RNA fragments.

o Reverse osmosis: Often referred to as RO, reverse osmosis is the most refined

degree of liquid filtration. Instead of a filter, it uses a porous material acting as a unidirectional
sieve that can separate molecular-sized particles.

Distillation: Oldest method of purification. Inexpensive but cannot be used for an on-
demand process. Water must be distilled and then stored for later use, making it again prone to
contamination if not stored properly. Activated carbon adsorption: Operates like a magnet on
chlorine and organic compounds. Ultraviolet radiation: At a certain wavelength, this might cause
bacteria to be sterilized and other micro organics to be broken down. Deionization: Also known
as ion exchange, it is used for producing purified water on-demand, by passing water through
resin beds. Negatively charged (cationic) resin removes positive ions, while positively charged
one (anionic) removes negative ions. Continuous monitoring and maintenance of the cartridges
can produce the purest water.

2.Kontpons nekcuku — 50 JIeKCHUECKUX €IUHULL.

3. IlepeBox npeayioKeHUH HA TIPOMIEHHBIHN JIEKCUKO-TPaMMaTUYECKU MaTepHa

The students were writing down all the data during the experiment.

The researchers will complete the experimental part of their investigation in a week.

They had already completed the experiment when he came.

This technician will have installed the new equipment in our lab by the beginning of the
new year.

The production of zinc occurred much later than that of the other common metals.

A number of scientists have confirmed this suggestion.

That matter may exist in three physical states (solid, liquid and gas) is common
knowledge.

According to the wave theory, light consists of rapid vibrations.

In the course of his investigations of the solar spectrum, Kirchhoff obtained a number of
fundamental results.

In 1911, Ernest Rutherford put forward a model of the atom according to which the atom
consists of a small, heavy, charged central nucleus surrounded by a charge distribution of the
opposite sign.
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Pa3nea 2. Kontpoabnas padora Ne 2.

IIpumepsbl 3a1aHUli K KOHTPOJIbHO padore Ne 2.

KonTpoJsbHasi paGora cogepkut S 3aiaHuIi:

1 3apanue: YcTHbI nepeBoj Tekcra— 10 6amioB,

2 3agaHue: nucbMeHHBbIH nepesoa 10 npeasoxenuii (0e3 caoBapsi) — 5 0277108,
3 3aganue: KoHTpob jJekcuku (50 Jekcu4eCKUX eJMHUI) — S 0aJ1J10B,
OIIeHKA 32 IOMALIHIO padoTty u padory B ayautopuu — 10 6ai10B.

1. HquHTafITe TEKCT C MOCIICAYIOIINM IIEPEBOAOM C JIMCTA, 06pamaﬂ BHHMMAHHE Ha
yrnotpebiaeHre BUIOBPEMEHHBIX (DOPM TJaroia B CTPaJaTEIbHOM 3aJI0T€ ¥ Ha WH(OUHUTHUBHBIC
KOHCTPYKIIHU.

Solid wastes are generally composed of non-biodegradable and non-compostable
biodegradable materials. The latter refer to solid wastes whose biodeterioration is not complete;
in the sense that the enzymes of microbial communities that feed on its residues cannot cause its
disappearance or conversion into another compound. Parts of liquid waste materials are also
considered as solid wastes, where the dredging of liquid wastes will leave solid sedimentation, to
which proper waste management techniques should also be applied. Solid waste pollution is
when the environment is filled with non-biodegradable and non-compostable biodegradable
wastes that are capable of emitting greenhouse gases, toxic fumes, and particulate matters as they
accumulate in open landfills. These wastes are also capable of leaching organic or chemical
compositions to contaminate the ground where such wastes lay in accumulation. Solid wastes
carelessly thrown in streets, highways, and alleyways can cause pollution when they are carried
off by rainwater run-offs or by flood water to the main streams, as these contaminating residues
will reach larger bodies of water.

2. [IuceMeHHO nepeBeanTe MpeIoKeHus (0e3 ciaoBaps):

The engine to be installed in this car is very powerful.

Most scientists expect major development in the nearest future to take place in biology.

One will naturally think such course of events to be disastrous not only for science but for
future of mankind.

He is not only critical of the work of others, but also of his own, since he knows the man
to be the least reliable of scientific instruments.

The theory suggested by Dr. McCarty is reported to fit the experimental data.

For any natural physical state to change, some changes of the condition acting upon this
state must occur.

We know acids and bases to be extremely useful substance.

In this experiment scientists seemed to have included some new compounds.

To understand the nature of this phenomenon was very difficult.

The purpose of this experiment is to find a solvent for this mixture.

3. KonTtponb nekcuku — 50 JIeKCUYECKUX eANHUI]

KonTpoubnas padora Ne3. IIpumepsl 3agaHuii K KOHTPOJIbHOM padore Ne3.
KonTpoubHnas padora Ne3 conep:xkut 3 3agaHus:
1 3agaHue: nepeBo CTATHH U COCTABJIEHHE K Hed aHHOoTauuu — 10 0asioB,
2  3ajaHWe: TNHMCbMEHHBI TIepeBOd  MNPENJI0KEHMH, COAepKAIUMX INPOHICHHbIE
rpaMMaTH4ecKue KOHCTPYKIHMH — S 0a/1710B,
3 3agaHue: KOHTPOJIb JeKCUKH (50 jiekcnueckux equHun) — S 0a/L10B,
OlICHKA 32 IOMAILIHIO padoTty u padorty B ayauropun — 10 6ay10B.

1. IlepeBenuTe CTaThIO U COCTaBbTE K HEW AHHOTALIHIO:

What Are the Causes of Solid Waste Pollution?

Causes of solid waste pollution are pollutants from households, industrial units,

manufacturing units, commercial establishments, landfills, hospitals and medical clinics. The
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pollutants from these places may be in the form of non-biodegradable matter or non-compostable
degradable matter.

Trash collected from households often takes the form of plastic bags and organic waste.
Solid feces flowing out of homes and into sewers pollute underground water. Commercial
establishments also pile up a lot of such waste matter. Industrial units involved in manufacturing
produce toxic solid waste, such as slag, from the industrial process of obtaining metals from their
ores.

Hospitals and clinics also produce waste in the form of disposable syringes, used test
tubes, plastic bags used for collecting blood, cotton swabs and used bandages. Such solid waste
needs careful handling and disposal. The soil becomes polluted with dangerous medical waste
when such matter is disposed of directly into landfills.

Solid waste is usually dumped in landfills. Landfills are large pits in the ground that act
as garbage disposal places. The biodegradable matter in landfills becomes a part of the soil
gradually. The toxic non-biodegradable and non-compostable matter poses a health hazard as it
does not decompose but mixes with the soil and the underground water.

Industrial incinerators are used to burn trash on a large scale. They cause pollution by
emitting greenhouse gases while burning solid waste.

Recycling reduces pollution by cutting down on the amount of waste that sits in landfills
and clutter that dirties streets, parks, roadsides, rivers and lakes. Solid waste material that ends
up in landfills causes air pollution in the form of methane gas emissions. Recycling more waste
reduces the amount of methane that escapes into the air. Recycling also reducing the production
of virgin resources which process contributes to pollution.

When products such as glass, paper, plastic, wood and metals are thrown away and left to
rot in a landfill, their presence leads to increased pollution. Likewise, trash that is thrown on the
ground by pedestrians and motorists increases pollution. That debris scatters about and becomes
an eyesore and environmental hazard.

Reclaiming city streets, parks, highways and waterways from the pollution created by
trash and debris is a major priority for most cities across the United States. Pollution must
constantly be monitored so that it does not get out of control and become overly destructive to
the environment. When people are careless with trash, their behavior can ruin land and important
waterways.

In a world that is increasingly crowded, recycling is crucial in order to prevent the further
sprawl of toxic landfills that threaten the delicate balance of the ecosystem. Support the planet by
separating recyclable materials into bins or taking materials to recycling centers.

2. IluceMeHHO niepeBeanTe npeaioxkenus (0e3 cioBaps)

1. The phlogiston theory is a theory that postulated that a fire-like element called
phlogiston is contained within combustible bodies and released during combustion.

2. The theory attempted to explain burning processes such as combustion and rusting,
which are now collectively known as oxidation.

3. The theory of phlogiston was suggested by the German Georg Ernst Stahl in the early
18th century

4. Phlogiston remained the dominant theory until the 1780s when Lavoisier showed that
combustion requires a gas that has mass (oxygen) and could be measured by means of weighing
closed vessels

5. The development of the electrochemical theory of chemical combinations occurred in
the early 19th century as the result of the work of two scientists in particular.

6. Davy discovered nine new elements including the alkali metals by extracting them
from their oxides with electric current.

7. The current model of atomic structure is the quantum mechanical model.

8. Traditional chemistry starts with the study of elementary particles, atoms, molecules,
substances, metals, crystals and etc.

9. This matter can be studied in solid, liquid, or gas states, in isolation or in combination.
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10. The interactions, reactions and transformations that are studied in chemistry are
usually the result of interactions between atoms, leading to rearrangements of the chemical
bonds which hold atoms together.

3. Kontposnb nekcuku — 50 JIEKCUYECKUX eAUHUIL

8.3. Bonpoch! [IJisi HTOTOBOT0 KOHTPOJISI 0CBOECHHS AUCHUILUINHBI (2 ceMecTp — 3auent).
HTOroBb1ii KOHTPOJIb MO AUCUUILUIMHE HE IPELYCMOTPEH.

q)OHI[ OLCHOYHLIX CPCACTB HNPUBCACH B BUAC OTACIBHOI'O AOKYMCHTA, ABJIAIOLIICTOCA
HEOTHEMJIEMON YacThI0 OCHOBHOM 06pa30BaT€J'IBHOfI MporpamMmal.

8.4. CTpyKTYypa H npuMephbl OMJI1eTOB 15 3auema (2 cemectp).

WToroBslif KOHTPOJIb MO AUCHUIUIMHE HE IPETYCMOTPEH.

9. YYHEBHO-METOANUYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

9.1. Pekomenayemasi quTeparypa
A. OcHoBHas JInTEepaTypa

1. AHTTIMACKUH S3BIK U1 XUMHKOB — TEXHOJIOTOB: y4eOHO-METOIMYECKUI KOMILIEKC B 2
4.: yueb. mocobue/. Ky3nenosa T. M. BonosukoBa E. B. Kysneno U. A.; mog pen. T. U.
Kysznenosoii — M.: M. PXTVY, 2021 r. - 412 c.

2. KyzuenoB, M. A., KysumeunoBa, T. HW., JlucraHuuoHHbI 00pa3oBaTeIbHBIN
QNIEKTPOHHBIA  KypC  «AHITIMHCKUHA  S3bIK I NPOQPECCHOHAIBHOM  KOMMYHUKALIUK»
pazmeniénnbiii B 9CYO Moodle [DnexkTponHslil pecypc]: yueOHoe mocobue / M. A. KysHeros,
T. . Ky3nenoBa — DunektpoH. 1aH. — Mocksa: PXTV, 2018.

3. Ky3bmenkoBa, 0. b. AHramiickuii s3bIK Ui TEXHUYECKHX HampaBieHuil (Al):
yaeOHoe nocodue st By30B / FO. b. Ky3pmenkoBa. — MockBa: U3gatensctBo FOpaiit, 2022, —
207 c. — (Boicmiee obpazoBanue). — ISBN 978-5-534-11608-3. — TekcT: aneKTpoHHBIN //
O6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/495261 (nmara
obpamenus: 08.02.2024).

4. bensieBa, 1. B. NHocTpaHHbIi s3bIK B cdepe NpodhecCHOHATbHOM KOMMYHUKAIIUU:
KOMILJIEKCHBIE yueOHbIe 3a/1aHus [ DIeKTpOHHBIN pecypc]: yuebnoe nocobue / U. B. bensena, E.
1O. Hecrepenko, T.M. Coporuna. — DnekTpoH. naH. — Mocksa: ®JIMHTA, 2017. — 132 ¢c. —
Pexxum noctyna: https://e.lanbook.com/book/92749.

5. AHIMIMHMCKUI S3BIK NIl €CTECTBEHHO-HAYYHBIX HANpPaBJIE€HUI: YUEOHHK U NMPAKTUKYM
g By3oB / JI. B. Tlony6uuenxo, E. 3. Koxapckas, H. JI. Mopryn, JI. H. llleBbipasieBa; mox
penakuueit JI. B. Tlomybuuenko. — MockBa: MsnmarensctBo IOpaiit, 2022. — 311 ¢. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-15168-8. — Tekcr: dSneKTpoHHBIN //
O6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489569 (nmara
obpamenus: 08.02.2024).

b. lonosHuTebHAs JJUTEpaTypa

1. AHrno-pycckuii cioBapb XMMHUKO-TexHoJornueckux tepmuHos / E. C. Bymmenesa, JI.
K. I'enr, A. A. Kapniosa, T. I1. PacckazoBa. — Mocksa: M3narensctBo IOpaiit, 2022. — 132 c.
— (Bricmiee oOpazoBanue). — ISBN 978-5-534-08001-8. — TekcT: 53neKTpOHHBIN //
O6pazoBarenpHas mnatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/493385 (mara
obpamienus: 08.02.2024).

2. CroruueBa, O. H. Aurnuiickuit s3b1k juist UT-nanpasnenuii. English for Information
Technology: yue6HOe mocobue mis By3oB / O. H. CrorameBa. — MockBa: M3marenbcTBO
[Opaiir, 2022. — 143 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-07849-7. — Tekcr:
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anexkTpoHHbd  //  OOpasoBarenpHas  miarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/492791 (nara obpamenus: 08.02.2024).

3. KpacnoBa, T. M. AHramiickuii s3bIK JUIS CICIHMAIMCTOB B O0JAaCTH WHTEPHET-
texHonoruii. English for Internet Technologies: yue6roe mocobue mis By3os / T. M. KpacHoBa,
B. H. Buuyros. — 2-e¢ uzn. — MockBa: MUznatenscTBo FOpaiit, 2022. — 205 c¢. — (Bsicmee

obpazoBanue). — ISBN 978-5-9916-8573-3. — Tekct: snekrponnsiii // Obpa3oBarenbHas
miatdopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/490272 (mara oOparieHus:
08.02.2024).

9.2. PekomeHyeMble HCTOYHMKH HAYYHO-TeXHHUYECKOH nHpopMaunu

- Pa3pgaTouHblil WILTIOCTPATUBHBIA MaTepUa K JIEKIHUSM.

- [Ipe3eHTanuu K JEKLIHUAM.

Pecypchl nH(pOpMaIMOHHO—TEIEKOMMYHUKAIMOHHOM ceTu HTepHeT:

- http://www.openet.ru — Cucrema (deaepaibHbIX 00pa30BaTEIbHBIX TOPTAJIOB.
Cucrema otkpbiToro obpazoBanus. Koncanrunarossiii ieatrp MOC OO PO;

- http://window.edu.ru/ — Uudopmanmonnas cucrema «EnnHOe OKHO JOCTyma K
00pa3oBaTeNbHbIM pecypcamy;

- http://fepo.i-exam.ru — ®3I10: cootBercTBHE TpeboBanusm OI'OC;

- https://muctr.ru — PoccuiicKuii XHMHUKO-TEXHOJIOIHYECKHI YHUBEPCUTET HMEHH
JA.UN. MenneneeBa, D.Mendeleev University of Chemical Technology of Russia. YueOnbie
IUTaHBI ¥ IPOTPaMMBI;

- http://www.translators-union.ru — mopran Coxo3 nepesoaunkoB Poccuu (CIIP);

- http://www.russian-translators.ru — HanmonaipHast jura nepeBo4uKOB;

- http://www.internationalwriters.com — The Translator's Tool Box.

becrinarubie ounnanbHbie OTKPHITHIE pecypchl IHTepHET:

- http://doaj.org/ — Directory of Open Access Journals (DOAJ); pecypc 00beauHseT
6osee 10000 HaydHBIX KYpHAJOB IO PA3IWYHBIM OTpACIsIM 3HAHUKU (OKOJO 2 MHUJUTMOHOB
crateit) u3134 ctpan mupa,

- https://www.doabooks.org/ — Directory of Open Access Books (DOAB); B 6aze
pasmenieHo ©Oonee 3000 KHUT 1O pa3IMYHBIM OTpacisiM 3HAHUM, MPENOCTaBIEHHbIX 122
HAyYHBIMU U3/IaTEIbCTBAMU;

- https://www.biomedcentral.com/ — BioMed Central; 6a3a maHHBEIX BKJIHOYaeT
6osee 300 pereH3UPyEMBIX KYpPHAJIOB MO OMOMEIUIIMHE, MEAUITMHE U €CTECTBEHHBIM HayKaM.
Bce ctatbu, pa3MernieHHble B 0aze, HaXOASATCS B CBOOOTHOM JTOCTYIIE;

- https://arxiv.org/ — anexTpoHHbIN pecypc arXiv; KpyImHEHIIMM OecIUIaTHbIA apXuB
AJIEKTPOHHBIX HAYYHBIX NyONMKaHWil 1o pazaenaMm (QU3NKH, MaTeMaTUKH, WH(OOPMATHKH,
MEXaHHMKH, acCTpOHOMUU u Ouonoruu. Mmeercs mnoapoOHBI TeMaTHYECKHil Karajior |
BO3MOYKHOCTh TTIOMCKA CTAaTEH TI0 MHOYKECTBY KPUTEPHEB;

- http://www.mdpi.com/ - KOJUIEKIAS KYPHAJIOB MDPI AG;
MHOTOJUCIUTIIIMHAPHBIA  1TU(PPOBON HM3MATENBCKUNA PECypC, SBISETCS TuUIaTGopMoi st
PELIEH3UPYEMBIX HAy4YHBIX JKypHAJIOB OTKpBITOrO nocryma, uipamomuxcs MDPI AG (basens,
[Beiinapus). N3narensctBo BeimyckaeT Oonee 120 pa3HOOOpa3HBIX 3JIEKTPOHHBIX KYpPHAJIOB,
HAXOJSIIUXCS B OTKPBITOM JIOCTYIIE;

- http://www.intechopen.com/ — u3gaTenbcTBO ¢ OTKPBITBIM Jjgoctynom InTech;
MepBOe M KPYIHEWIIee B MHUPE H3AATEIbCTBO, MYyOJUKYIOIMIEE KHUTH B OTKPBITOM JOCTYIIE,
okono 2500 HayuHbIX u3naHuil. OCHOBHAs TeMaTW4ecKas HampaBIeHHOCTh - (HU3WYECKHEe U
TEXHUYECKUE HAYKU, TEXHOJIOTHH, METUIIMHCKNE HAyKH, HAYKHU O KU3HHU;

- http://www.chemspider.com/ — 0a3a #aHHBIX XUMHUYECKUX COEIUHEHUH
ChemSpider; ChemSpider — sto OecruiatHas XuMHUUecKash 0a3a JaHHBIX, MPEIOCTABIISIOIIASL
OBICTPBIM JOCTYym K Oojee veM 28 MWUIMOHAM CTPYKTYp, CBOWCTB W COOTBETCTBEHHOU
uHpopmanuu. Pecypc npunamiexxut KoponeBckomy xumudeckoMy odmiecTBy BenukoOoputanumn
(Royal Society of Chemistry);
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- http://journals.plos.org/plosone/ — Kosnekrust sxypaanoB PLOS ONE; PLOS ONE
— KOJUJICKITUS JKYPHAJIOB, B KOTOPBIX IMyOJUKYIOTCS OTYETHI O HOBBIX MCCIICOBAHMIX B 00JIaCTH
€CTeCTBEHHbIX HAayK W MeIULUHBL. Bce KypHanbl  pa3mMenieHsl B cBoOogHOM aoctyre (Open
Access), Bce CTaThbU MPOXOIST CTPOTO€ HAYUYHOE PELICH3UPOBAHUE;

- http://www.uspto.gov/ — US Patent and Trademark Office (USPTO); BexomcTBo
o nareHtaMm u ToBapHbIM 3Hakam CIHIA — USPTO — npenoctaBisieT cBOOOJHBIN TOCTYI K
aMEpUKaHCKUM MaTeHTaM, OIyOJIMKOBaHHBIM ¢ 1976 1. o HacTosIIee BpeMs,;

- http://worldwide.espacenet.com/ — Espacenet - European Patent Office (EPO);
[TaTents! (1160 mareHTHBIC 3asBKU) Ooyiee 50 HAMOHANBHBIX U HECKOJBKUX MEXIYHAPOIHBIX
MATEHTHBIX OFOPO, B TOM uucie noiHbie TeKCThl mateHToB CIIIA, Poccun, ®panmuu, SAmnoHnn u

Ap.

- http://www1.fips.ru/wps/wcm/connect/content_ru/ru — ®enepaabHbIii HHCTHTYT
npombliiiuieHHOM coocTBeHHOCTH (DUIIC).

Nudopmannonnsie pecypcesl DUIIC cBoboHOTO HOCTYMA!

- OnekTpoHHble Orojuietenu. M3o0petenus. [lone3nbie Moaenu.

— OTKpBITBIE pEeCTPhbl POCCUNCKUX N300PETEHMI U 3aIBOK Ha U300pETEHUSI.

- Pedeparbl poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 19942016 rr.

— [lonHble TEKCTHI POCCUMCKUX TMATEHTHBIX JOKYMEHTOB U3  IOCJIEIHEr0
0pHUIIMATLHOTO OIOJUICTCHS.

9.3. CpeacrBa odecnevyeHusi OCBOCHUS TUCIUATIINHBI
Jns  peanuzanuu  pabodeil  mporpaMMbl  MOATOTOBJIEHBI  CIEAYIOIIHME CPEIICTBA
o0ecIIeueHNsT OCBOCHUS JUCIIAIIINHEL:
- KOMHI)IOTepHI)IG HpCSGHTaHI/II/I I/IHTepaKTI/IBHI)IX HpaKTI/I‘-IeCKI/IX 3aH$ITI/II7I;

— 0aHK TECTOBBIX 3aJaHUM I TEKYIEro KOHTPOJISI OCBOCHHS JIUCIIMILIHHBI
(o6mree yrcio Bompocos -300);

— 0aHK TECTOBBIX 3aJaHUM JIJII KTOrOBOTO KOHTPOJISI OCBOCHHUS IMCIUIUIAHBI
(o6miee uncio Borpocos 300).

- OHJIaH-Kypchl Ha moprane Study.muctr.ru "AHrIuiickuid SI3BIK  JUIS
npoeCCUuOHATBLHON KOMMYHHUKAIHH" (https://study.muctr.ru/course/view.php?id=220),
Mex(paKyTbTeTCKUl 00pa3oBaTeNbHbI OHNAMH KypC «Teopuss W TpakTUKa TEPEeBOIA»
(https://study.muctr.ru/course/view.php?id=217), ayauo3amucu TEKCTOB, MPEIYCMOTPEHHBIX B
IporpaMme JIJIsl YTCHHUS U TIEPEBO/Ia B IPOIEcce 00yIeHHSI.

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCIHIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmannoHHyro MOJIICPKKY U3yYEHUS JUCLUTUTMHBI OCYILECTBISET
Nudopmanmonno-o6udmmoreunsiii nentp (MBL)) PXTY wum. .M. MennaeneeBa, KOTOpBIH
oOecrieynBaeT O0OydYarOLUIMXCS OCHOBHOM yueOHOH, y4eOHO-MEeTOAMYEeCKOM U  HayyHOH
JUTEPaTypoid, HEOOXOMUMOMN /ISl OpraHu3aluyd 00pa30BaTEIFHOTO MpoIecca MO JAUCIUILINHE.
O6uwmit 06sem MHOroOTpacineBoro pounna MBIl va 01.01.2025 r. coctaBnser 1 563 142 sk3.

®onpn UBL[ pacnomaraer y4eOHOH, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
JaUTEpaTypoil B (hopMe MeYaTHBIX U 3JIEKTPOHHBIX M3JAHUH, a TaKXKe BKIIOYAeT o(UIMaNbHbIE,
CIpaBOYHO-OMOIMOrpaduueckue, cCreuualIu3upOBaHHbIE OTEYECTBEHHbIE U 3apyOeKHbIE
nepuonuueckue W MHPopMmauuoHHele  m3ganud.  WBL[  oOecmeumBaer  jmoctym K
npodecCHOHATBHBIM 0a3aM TaHHBIX, HHPOPMAIIMOHHBIM, CIIPABOYHBIM M MTOMCKOBBIM CHCTEMaM.

Kaxnplii oOyuatomuiicss obecrieueH CBOOOAHBIM JOCTYIIOM U3 JII000M TOYKH, B KOTOPOH
UMeeTcs JOoCTynm K cetu MHTepHeT W K d3IeKTpoHHO-OuOiamoreunoit cucteme (OBC)
YHUBepcUTeTa, KOTOpas COJCPKHUT pa3IMuHble M3/aHUS 10 OCHOBHBIM H3Yy4aeMbIM
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JTUCIUATIIINHAM U C(OPMHPOBAHA IO COTJIACOBAHMIO C MPaBooOIagaTe sIMU y9eOHOH U y4eOHO-
METONYECKOM JIUTEPATYPHI.

Jlnss  Oonee  TOJHOTO W ONEPATHBHOTO  CHPAaBOYHO-OMOIMOrpaduueckoro u
uHpopManroHHOro obciyxuBanusi B MBIl peann3zoBana TeXHOJOTHS DIEKTPOHHOU JOCTaBKU
JIOKYMEHTOB.

[TonmHblii TepedeHb HICKTPOHHBIX HH(POPMALMOHHBIX PECYpPCOB, HCIONb3YEMBIX B
nporuecce 00y4eHus, MPeICTaBICH B OCHOBHOW 00pa3oBaTelIbHOM MporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

B cooTrBeTcTBHM € yuyeOHBIM IIAHOM 3aHATHS MO AUCLUIUINHE «HMHOCMPAHHbLL A3bIKY
IPOBOJATCS B (hOpME MPAKTHUECKUX 3aHATHI U CAMOCTOSTEIHLHON pabOThl 00yJarOIIerocs.

11.1. Ob6opynoBanue, He0OX0AUMOe B 00pa30BaTeJbLHOM Npolecce:

VYuyebHasg ayauTopusi, OOOpYAOBaHHAs 3JICKTPOHHBIMH CpEACTBAMH JIEMOHCTPALUU
(KOMIIBIOTEpP CO CpPEeACTBAMU 3BYKOBOCIIPOU3BEAEHUS, IIPOEKTOP, SKpaH) U y4eOHOH Mebelbio;
6ubnuoreka, umerom@as paboune KOMIIBIOTEPHbIE MecTa JJsl CTYAEHTOB, OCHAlllEeHHbIE
KOMITBIOTEPAMHU C JIOCTYNIOM K 0a3aM JTaHHBIX U BbIX0oioM B MHTepHeT. KoMmbroTepHbIil Kitacc,
OpITeXHMKA, Tejle-, ayaAuo - W  BHUJeOANmapaTypa; MYJbTUMEIUNHHBIA  HPOEKTOD,
HIMPOKO(POPMATHBIN IKPAH.

11.2. YueOHO-HATJIAAHbIE TOCOOUSA:
KOMILIEKTBI IJ1aKaTOB K pa3jieiaM 3aHITHIA.

11.3. KomnbroTepsbl, HHGOPMALINOHHO-TEJIEKOMMYHUKAIMOHHBIE CeTH, ANINIAPATHO-
NMporpaMMHbIe H ayIMOBU3YyaJIbHbIE CPeICTBA:

[lepconanbHble KOMIBIOTEPHI, YKOMILIEKTOBaHHbIe mpourpeiBareasimu CD u DVD,
IOPUHTEpAaMH M IPOrPaMMHBIMHM CpPEACTBAMH; IPOEKTOPbl M HKpaHbl, LUPPOBBIE KaMepsbl;
KOIMPOBAJIbHBIE AIIIAPATHhI; JIOKAJIbHASL CETh C BBIX0JI0M B MIHTEpHET.

11.4. IleyaTHbIE U JIEKTPOHHBIE 00pa30oBaTe/ibHbIE H HH(POPMALIMOHHBIE PECYPCHI:

- MH(}OPMALMOHHO-METOIMYECKHE MaTepHalibl: ydyeOHble MOCOOMsI IO TUCIHUIUINHE;
pa31aToyHbI MaTepual K paszenaM 3aHATH;

- DJIGKTPOHHBIE MPE3EHTAINH K pa3jieiaM 3aHATHH; y4eOHO-METOAMYECKHUEe pa3paboTKU B
3JIEKTPOHHOM BH/JI€; CIIPAaBOYHBIE MAaTEPUAIIbI B IEYaTHOM U 3JIEKTPOHHOM BHJIE;

- kadenpanpHas OMOMMOTEKA OHIIEKTPOHHBIX M3AAHUW M JHUCCEPTALMOHHBIX pPadoT,
BBINOJIHEHHBIX aCMIMPaHTaMH U COTPYAHUKAMU Kageaphl.

OeKTpOHHBbIE HMHPOPMALIMOHHBIE PECYPCHI, TOCTYIHbIE MTOJIb30BATEISAM
PXTY um. JI.1. Menneneena
B 2025 rony (2 xBapTan)
®onpg MBI Ha 01.01.2025 1. cocraBnsier 1 563 142 5k3.

PexBu3uTHI 10T0BOpa
JexTponmbIii (H?Mep, AaTa 3aKJI104eHHH, CPOK XapakTepucTHKa 0HOIHOTEYHOT 0
pecype aeiicTBUsA), cCchlIKa Ha cailit IbC, donaa, noctyn Kk kKoropomy
CyMMa J0roBopa, KOJIM4ecTBO NPeI0CTABIAETCH J0r0BOPOM
KJII0Yei
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DNEKTPOHHO -
OuOIMoTeYHAS
cuctema UBI]
PXTY um. JI.1.
Menpeneena (Ha
6a3ze AUBC
«Hpbucy)

[TpuHAAIEKHOCTH — COOCTBEHHAS
PXTY.

Ccruika Ha caiit ObC —
http://lib.muctr.ru/

Hoctyn miist nosibzoBareneit PXTY
¢ J1II000r0 KOMIBIOTEPA

DJEeKTPOHHbIE BEPCUU YUEOHBIX U
HAay4YHBIX U31aHui aBTopoB PXTY
o Bcem OOII.

CAS SciFinder
Discovery Platform

[IpuHaIeKHOCTD — CTOPOHHSAA
HanumonanpHas noanucka
(Muno6Gpuayku+ PODN)

WNudopmannonnoe nucemo POOU
ot 05.05.2025 r. Ne 327

C01.01.2025.r. 1o 30.06.2025 r.

CchlUIKa Ha caiT-
https://scifinder-n.cas.org

KonmuecTBo Kitouet — TOCTyIn Uit
noJsis3oBaresied PXTY no IP-
aJgpecaM HEOTrpaHUYEH.

CAS SciFinder Discovery Platform -
miatdopma, coznannas Chemical
Abstracts Service moapa3zaeneHuemM
AMEpPUKaHCKOTO XMMHYECKOTO
o01ecTBa.

CAS SciFinder - onnaiin-cepsuc,
o0ecTIeYnBarOIIUI MIOUCK U aHAIIU3
uHpopmaIuy B 00J1aCTH XUMHUH,
Oonoxumuu, hapmMaleBTHKH,
TCHETUKHU, XUMHUYECKON MH)KEHEPHUH,
MaTepHaJIOBEICHHUS,
HAHOTEXHOJIOT A, (PU3UKH,
T'€0JIOTUH, METAJUTYPTHH B IPYTHX
CMEKHBIX TUCIIMILIHH.

Wiley Journals
Database

[IpuHaAIeKHOCTH — CTOPOHHSIS
Harmuonanbuag moamnucka
(Muno6puayku+ PODIN)

HNudopmannonnoe nmucbmo PO
o1 05.05.2025 r. Ne 326, 329

C 01.01.2025.r. 1o 30.06.2025 .

CchUIKa Ha caiiT-
https://onlinelibrary.wiley.com

KOJ’II/I‘ICCTBO KJIIO4en — AOCTYII AJIA
nonb3oBareneit PXTY mo IP-
aZipecaM HECOI'paHUYCH.

Hacrpoiika ynaneHHoro gocryna:
https://www.wiley.com/en-
us/customer-success/brightcove-
research-training/how-to-access-
wiley-online-library-content-

remotely

John Wiley & Sons, Inc. —
KpyIHEHIIee akaJeMUIecKoe
U3/1aTeIbCTBO C
MYJIbTHIUCIUIUTHHAPHBIM
KOHTEeHTOM. B noprdonuno
uznatenberBa 6oaee 1600 HaydHbIX
pELIEH3UPYEMBIX JKypHaIoB, 22 000
KHHT ¥ MOHOTpaduii, a Taxxe 250
CIPAaBOYHUKOB U SHIUKIIONIEANH.
Wiley Journal Database u Wiley
Journal Backfiles —
MTOJTHOTEKCTOBBIE KOJIICKITHH,
KOTOpbIE BKIIOYAIOT B ce0s Kak
TEKYIIHE, TAK U aPXUBHBIC BHITYCKU
u3 6onee uem 1700 xypHaaoB
M3JIATEeIBCTBA, OXBATHIBAIOIINE
Takue 00JaCTH Kak F'yMaHUTapHBbIE,
€CTECTBEHHbBIE, OOIIECTBEHHBIE U
TEXHUYECKHE HAYKH, a TAKXKe
CENBbCKOE XO351CTBO, MEIULIVHY U
3JIpaBOOXpaHEHHE.

I'myOuna gocryna:

1997 - 2004 rr. (70 30.06.2025 r.);
2025 r. (6eccpodHO)
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Questel. baza
nmanubex Orbit
Premium edition

IIpuHaIeKHOCTD — CTOPOHHSASA
Harnonanbaag moamucka
(Muno6puayku+ PODON)

WNudopmannonnoe nucemo PODOU
ot 25.04.2025 r. Ne 310

C 01.01.2025.r. 1o 30.06.2025 r.
CcpUika Ha caiiT-

https://www.orbit.com

KonnuecTBo Kitoueit — noctyn ajist
nons3oBarener PXTY no IP-
aZipecaM HeorpaHUYeH.

VY naneHHslii 1OCTYII K pecypey
TonbKo yepe3 SAML (Security
Assertion Markup Language)
ayTeHTH(UKALIHIO.

Orbit Premium edition (Orbit
Intelligence Premium) — 6a3a
JAaHHBIX MTATEHTHOTO MOKCKa,
o0benuHsroNIas HHGOPMAIIHIO O
Ooree yem 122 MuIMoHaX
NaTeHTHBIX MyOJIMKauH,
noJjiydyeHHyto u3 120
MEXTYHAPOIHBIX MaTEHTHBIX
BeIIOMCTB, BKIItouas Pocllarenr,
Bcemupnyio opranuzanuio
WHTEJUIEKTYaIbHOW COOCTBEHHOCTH
(BOUC), EBpornelickyro maTeHTHYIO
opranm3anuio. basa Bkitouaer He
TOJIKO 3apErUCTPUPOBAHHbBIC
MaTEHTHI, HO ¥ JIOKYMEHTHI OT
CTaJIUU 3aBKU J0 PETUCTPAIUU.
BonbIIMHCTBO TOKYMEHTOB
COJIEp>KaT aHHOTAI[UU HA
AHTTIUICKOM SI3bIKE, MTOJIHBIE TEKCThI
JIOKYMEHTOB TIPUBOSTCS HA S3BIKE
OpUTHHANA.

DNEeKTPOHHBIE
pecypcesl
n3aaTcjibCTBa
SAGE Publications
eBook Collections

[IpuHaAIeKHOCTH — CTOPOHHSIS
Harmuonanbuag moamucka
(Muno6puayku+ PODI)

HNudopmannonnoe nmucbmo PO
o1 30.10.2022 r. Ne 1403

C 01.11.2022.r. — GeccpouHo

CchUika Ha caiiT —
https://sk.sagepub.com/books/discip

line

KommuecTBo kitoueit — TOCTyI JuIst
noiapi3oBareneit PXTY mo IP-
aJgpecaM HEOTrpaHUYEH.

eBook Collections -
MIOJTHOTEKCTOBAsT KOJUICKIIUS
3JICKTPOHHBIX KHUT (MOHOTpadwuii)
uznatenberBa SAGE Publications
10 PA3JIMYHBIM 00JIaCTAM 3HAHHIA.

I'mybuna noctymna: 1984 - 2021 rr.
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World Scientific
Publishing Co Pte
Ltd.

baza ganHeIx
World Scientific
Complete eJournal

IIpuHaIeKHOCTD — CTOPOHHSASA
Harnonanbaag moamucka
(Muno6pnayku+ POOU)

WNudopmannonnoe nucemo PODOU
ot 15.06.2023 r. Ne 883

World Scientific Complete eJournal
Collection —
MYJIbTUIUCITUTUINHAPHAS
ITOJTHOTEKCTOBAS KOJIJIEKIHS
KYPHAIOB MEXTYHAPOIHOTO
Hay4HOTro M3aarenbcTBa World

Collection Scientific Publishing, kotopas
C01.11.2022.r. 10 01.06.2025 r. OXBaTHIBAET TAKHE TEMATHKH, KaK
CchlIka Ha caiT- MaTeMaTHKa, PU3nKa,
https://www.worldscientific.com KOMITBIOTEPHBIC HAyKH, HHKEHEPHOE
JIeJ10, HAYKHU O JKU3HU, MEAUIIMHA U
KomuuecTBo kitouelt — mocTym st | coruanbHbie Hayku. Ocoboe
nons3oBarener PXTY no IP- BHHUMAHUE B KOJUIEKIIUH YIEIEHO
aZpecaM HeOrpaHUYCH HCCIICIOBAHUSAM A3HATCKO-
TUXOOKEaHCKOI'0 PErMOHa, KOTOPhIE
00BETMHEHBI B TPYIIY XYPHAJIOB
Asian Studies.
I'myOuna nocryna:
2001-2025
DIEeKTPOHHBIE [TpuHaIeKHOCTD — CTOPOHHSS Springer Journals — moJaHOTEKCTOBas
pecypcsl Springer | HarnoHnanpHast moamucka IOJINTEMATHYCCKAs KOJUICKITUS

Nature

(Muno6puayku+ PODU)

HNudopmanmonHoe mucsmMo
PODU ot 29.12.2022 1. Ne 1948

beccpouno

CchUIKa Ha caiiT-
http://link.springer.com/

KYpHAJIOB M3JaTeNbCTBa Springer
M0 pa3Iu4YHBIM OTPACISAM 3HAHUH,
KoTopasi BkIouyaeT Ooinee 2 900
HaMEHOBAHUI JKYPHAIIOB o
JUCHUIIIMHAM:

['my6una noctyma: 1997 - 2024 rr.

beccpouno

CchUIKa Ha caiiT-
https://www.nature.com

Nature Journals — momHoTeKCcTOBAs
KOJUIEKIINS KYpPHAJIOB U3aTENIbCTBA
Nature Publishing Group,
BXOJSIIETO B IPYNITy KOMITAHUI
Springer Nature, BKIto4aromast
JKypHaJIbl U31aTeabCTB Nature,
Academic journals, Scientific
American u Palgrave Macmillan.

['mybuna goctyma: 2007 - 2024 rr.

beccpouno

CchUIKa Ha caiiT-
http://link.springer.com/

Adis Journals — monHOTEKCTOBAS
KOJUTEKITHS KYypHaJIOB "
MH(OPMALIMOHHBIX OroseTeHeu

uznatenscTBa  Adis, pa3melieHHas
Ha maatdopme Springer Nature.

Kommexmus BKJIIOYACT 19
peleH3UPYEMBbIX  JKYpPHAJIOB  TIO
MCIUIINHE, OMOMEIUITNHE H
(hapmakoorum.

['ny6una goctyna: 2020 - 2024 rr.
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KonnuecTtBo knroueld — noctyn 11 noib3osateneid PXTY no [P-agpecam

HEOTpaHUYEH.

Hacrpoiika ynaneHHoro goctymna kK pecypcam Springer Nature Ha CTpaHuUIe

Remote Access caiita n3mareinbCcTBa.

ONEeKTPOHHBIE
pecypcsl Springer

[IpuHaIeKHOCTD — CTOPOHHSAA
HanuonanpHas nognucka

1. Springer Journals — 6a3a 1aHHbIX,
coJcpxKaias IMOJTHOTECKCTOBBIC

Nature Physical (Muno6Gpuayku+ POOU) KYpHaJIBI H31aTENbCTBA Springer
Sciences & (rox m3nanus - 2024 r.), a UMEHHO
Engineering WNudopmanoHHOE MHCHEMO TemMaTtudeckue Koyuiekiuu Physical
Package PODU ot 20.03.2024 1. Ne 254 Sciences & Engineering Package Ha
miaropme
Beccpouro https://link.springer.com/
Ccblika Ha caiT-
http://link.springer.com/
beccpouno 2. Nature Journals - 6a3a qaHHBIX,
coJieprKariasi IOJTHOTEKCTOBBIC
Ccbuika Ha caiT- xypHaisl Nature Publishing Group,
https://www.nature.com a umenHo Nature journals (roj
u3nanus - 2024 r.) TeMaTH4YECKOM
koyuteknuu Physical Sciences &
Engineering Package na
wiardopme: https:// www.nature.co
KonunuectBo kitoueit — nocryn juist noas3oBareneid PXTY no [P-agpecam
HeorpannyeH. HacTpoiika ynaneHHOro JocTyma K pecypcam Springer
Nature Ha ctpanuiie Remote Access caiita u3qaTenbCTBA.
DNEeKTPOHHBIE [IpuHagIexHOCTh — CTOPOHHSS 1. Springer Journals - 6a3a JaHHBIX,

pecypcenr Springer
Nature Social
Sciences Package

Harmonanbuag moamnucka
(MunoOGpnayku+ POOU)

WNudpopmanmoHHOE MHCHEMO
POOU ot 20.03.2024 r. Ne 254

beccpouno

CchUIKa Ha caiiT-
http://link.springer.com/

coJieprKaIiasi MOJTHOTEKCTOBBIC
YKypHAaJIbI M3aTeIbCTBA Springer
(romg u3nanus - 2024 r.), a UMEHHO
TEMaTHYeCKYIO KoJuieKiuo Social
Sciences Package na nmimardopwme:
https://link.springer.com/

beccpouno

CchUIKa Ha caiiT-
https://www.nature.com

2. Nature Journals - 6a3a gaHHBIX,
coJieprKariasi MOJTHOTEKCTOBBIC
KypHaJIbl U3aTEIbCTBA Springer
(rox m3nanus - 2034 r.), a UMEHHO
TEMaTHUYECKYI0 KoJuiekuuio Social
Sciences Package Ha mtargopme:
https://link.springer.com/

KonnuecTBo kimroueit — noctyn i nonb3zoBateneil PXTY no [P-agpecam
HeorpanuyeH. HacTpoiika ynaneHHOro JocTyma K pecypcam Springer
Nature Ha cTtparuiie Remote Access caiita u3aaTesbCcTBa.

25



http://link.springer.com/
https://www.nature.com/
http://link.springer.com/
https://link.springer.com/
https://www.nature.com/
https://link.springer.com/

10. | ba3a mannbix 2021, | [IpuHaUIeKHOCTH — CTOPOHHSIS Springer eBook Collections -
2023 HanmonansHas noammcka OJHOTEKCTOBAS apXHUBHAs
eBook Collections | (Muno6puayku+ PODI) KOJUICKIIMSI ~ 3JICKTPOHHBIX  KHHT
Springer Nature u3narenscTBa Springer Nature Ha

Nudopmannonnoe nucekMo PODU | aHMIIMHCKOM S3BIKE IO PA3IUYHBIM
ot 02.08.2022 r. No 1045 OTpacJIsiM 3HAHUU.
WNudopmannonnoe nucemo PODOU

0T 29.12.2022 1. Ne 1947 I'my6una gocryna:

beccpouno 2005 - 2010 rr.; 2018 - 2024 rr.
Ccblika Ha calT

http://link.springer.com/

O HacTpoiikax yJaJeHHOTO JI0CTyIa

K pecypcam Springer Nature Ha

crpanuue Remote Access caitta

U37aTeIIbCTBA.

KonugectBo kitouei — 10CTyI s

nons3oBarener PXTY no IP-

ajipecaM HeOrpaHHYEH.

11. | DneKkTpoHHBIC [MpuHaIeKHOCTD — CTOPOHHSISI AIPP Journal Collection — o6a3a
pecypcsl AIPP HanmonansHas noamucka JTaHHBIX, COJAepXKallas apXUBHYIO
Digital Archive (Muno6puayku+ PODIN) MOJTHOTEKCTOBYIO KOJUICKIIHIO U3 29
U3JIaTENIbCTBA KypHAJIOB u COOpPHHUKOB
American Institute | Madopmannonnoe muceMo POOU | koHpepeHuit M37aTeIhCTBA
of Physics o1 29.12.2022 1. Ne 1945 American Institute of  Physics
Publishing Publishing. B obmacti mpukiagHOH

beccpouno GU3MKH M CMEXHBIX 00JacTsIX
3HaHUSI.
Ccblika Ha caiT-
https://scitation.org ['mybuna nocryma:1929-1998 rr.
KonnyectBo kitoueit — 1octym ams
nosb3oBareneit PXTY no [P-
ajipecaM HeorpaHHueH
12. | DnekTpoHHBIE [TpuHaIeKHOCTD — CTOPOHHSIS AIPP Ebook Collection I + AIPP

pecypcst AIPP E-
Book Collection |
+ Collection Il
n31aTcjIbCTBA
American Institute
of Physics
Publishing

Harmonanbuag moamucka
(MunoOGpnayku+ POOU)

HNudopmannonnoe nucemo POOU
o1 31.10.2022 r. Ne 1404

C 01.11.2022 r. — GeccpouHo

CchpUIKa Ha CanT-
https://scitation.org/ebooks

KonunuecTBo Kitoueit — 1ocTym Juist
nonp3oBareisie PXTY o IP-
aJjpecaM HeOrpaHWYEeH

Ebook Collection Il —
HOJHOTEKCTOBbIE KOJIJIEKIIMM KHUT
u3narenbcTBa American Institute of
Physics Publishing B o6nactu
MPUKJIATHON U XUMHAYECKON
¢u3uku, OMOIOTHH, SHEPTETHKH,
ONTHKHU, (DOTOHHKH,
MaTepHaIOBEICHUS U
HAHOTEXHOJIOTUH U Ap.

['my6una noctyma: 2020 - 2022 rr.
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13. | Bentham Science [TpuHaaIeXKHOCTD — CTOPOHHSS Bentham journal collection —
Publishers HanmonaneHas nmoanucka MOJIHOTEKCTOBAS KOJUIEKIIUS
ba3za nanHbIX (Muno6puayku+ PODI) KypHaJIOB u3arenbcTBa Bentham
Journals Science, KOTOpOe MyOIHKYET
Nudopmannonnoe nucemo PODU | HayuHbIe, TEXHUUECKUE U
o1 24.08.2022 . Ne 1136 MEIUIIMHCKIE U3JaHus,
OXBAaTBIBAIOIINE PA3INYHBIC 00JIACTH
Bbeccpouno OT XUMHUHU U XUMHYECKON
TEXHOJIOTHH, HHKCHEPHUH,
CchUIKa Ha calT — (hapMareBTHUECKUX MCCIICIOBAHUI
https://eurekaselect.com/bypublicati | u pazpaboTok, MeAUIIUHBI 10
on COLIMAJIbHBIX HAYK.
C uHCTpYKLUEH 110 HACTPOUKE
yIaJIeHHOTO JOCTYIa MOXKHO ['mybuna moctyma:
03HAKOMHTHCS IO CCBUIKE
2000 - 2021 rr. (mo 01.06.2025 1.);
KomuuecTBo kimtoueit — moctym st | 2022 - 2025 rr.
nonbs3oBarener PXTY no IP-
aZipecaM HeorpaHUYEeH.
14. | Bentham Science IIpuHAaAIEKHOCTD — CTOPOHHSIS Books — momHoTeKkcTOBAs

Publishers
baza manHbBIX
eBooks

Harmuonaneuag moamucka
(Muno6puayku+ PODI)

HNudopmanmonnoe nmucbmo POOU
o1 08.09.2022 r. Ne 1217

beccpouno

CchUika Ha caiiT —
https://eurekaselect.com/bybook

KonunuecTBo kiatoueit — 1ocTym 1iist
nosp3oBareiied PXTY o IP-
aJgpecaM HEOTpaHUYEH.

KOJUICKIIHS SJIEKTPOHHBIX KHHUT
n3narenbcrBa Bentham Science
Publishers, B KoTOpyro BKIIOUEHBI
U3JIaHUS IO CIIEAYIOIIUM 001acTsIM
HaYKW: XUMUs, PHU3HKa,
MaTepHaJIOBEeHUE, ACTPOHOMUS,
OITHKA, (OTOHUKA, SHEPTEeTHKA,
WMH)XEHEepUsl, MaTeMaTHKa,
CTaTUCTHKA, NHPOPMATUKA U
BBIYMCITUTENbHAS TEXHUKA,
MeauIHa, hapMaKoIoTus,
OKpYy’karolas cpena, OusHec,
SKOHOMMKA, (PUHAHCHI U Jp.

I'my6una noctyna:2004 - 2022 rr.
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15. | EBSCO eBook [TpuHaaIeXKHOCTD — CTOPOHHSS EBSCO eBooks — monHoTeKCTOBAS
HannonaneHas noanucka MEXIUCUUIIIIMHAPHAS KOJUICKIUS,
(Muno6puayku+ PODI) KoTOopas Bkitoyaet 6osee 5000
3JIEKTPOHHBIX KHUT OT BEIYIINX
WNudopmannonnoe nucekMo PODU | HaydHBIX M YHUBEPCUTETCKUX
o1 28.04.2023 r. Ne 708 U3IaTEIbCTB U OXBATHIBAET
IIMPOKHIA CIIEKTP TeM: OM3HEC,
beccpouno BCEMUPHAs UCTOPUS, NHXKXEHEPUSI,
JUTEPATYpPOBEICHUE, MEIUIIMHA,
Ccblika Ha calT — o0Opa3oBaHue, MOJIUTOJIOTHS,
https://web.p.ebscohost.com/ehost/s | penwrus, conraabHbIe HAYKH,
earch/basic?vid=0&sid=d6f3a513- | rexnonoruu, huaocodus,
2512-4b52-bd8c- 9KOHOMHUKA, SI3bIKO3HAHKE U JIP.
4ff40c184aed%40redis
I'my6una noctyma: 2011 - 2023 rr.
KonnuecTBo kitoueit — noctyn ajist
nonbs3oBarener PXTY no IP-
aJpecaM HEOTPaHUYECH.
VY naneHHslil 10CTYII 1O
WHJUBUIYAJIbHOW PETHCTPALIUH.
16. | Hayunsie xypHansl | [IpuHaAICKHOCTS — CTOPOHHSISI [TonHOTEKCTOBASA KOJUIEKIUA
PAH HanmmonanpHast moamnucka XKypHanoB Poccuiickoil akaieMuu
(Muno6puayku+ PODUN) Hayk BKJtoyaeT 141 HaumMeHOBaHuE

’KYpPHAJIOB, OXBaThIBAIOIIUX
WNudopmannonnoe nucemo PODU | paznuuHbie HAyYHBIC

o1 29.10.2024 1. Ne 1080 CIIEIIMAIbHOCTH.
Bbeccpouno I'mybuna mocryma: 2023-2025
Ccblika Ha caT — beccpouno

https://journals.rcsi.science/

JlocTym ocyliecTBIsSeTCS Ha OCHOBE
IP-anpecoB yHuBepcuTeTa 1
NEPCOHATBHON perucTpaIiu

Becrinaraple apXUBHBIC KOJUICKIIMH, TPHOOpEeTeHHBIe MUHOOPHAYKH IJIS BY30B.

Apxu U3narenscrea American Association for the Advancement of Science.Ilaker «Science
Classic» 1880-1996

Apxus U3parensctea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus uznarenscrsa Macturyra dusuku (Benmukoopuranns). ITaker «Historical Archive 1874-
1999y ¢ mepBOro BBIMYCKA KayKAO0ro sKypHaaa mo 1999, 1874-1999

Apxus m3narensctBa Nature Publishing Group. ITakeT «Nature» ¢ IepBOro BeIIYCKa IIEPBOTO
nomMmepa 1mo 2010, 1869-2010

Apxus m3narensctBa Oxford University Press. ITakeT «Archive Complete» ¢ mepBoro BeIIycKa
Ka)KJI0ro JKypHazia 1mo 1995, 1849-1995

Apxus m3narenscta Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepBoro BEIITyCKa
KaKJ10ro sKypHazia 1mo 1998, 1890-1998

Apxus m3narenscrsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BeIITycKa
KaKJI0ro JKypHazia 1mo 1996, 1798-1997

Apxus uznareascrsa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ m1epBoro BBIIIYCKa Ka)XI0ro skypHana mo 2011, 1827-2011
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https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis
https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis
https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis
https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis
https://journals.rcsi.science/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824

Apxus xypHanoB Koponesckoro xumuueckoro oomectsa(RSC). 1841-2007

BecniiaTHbie opunmnanbHble OTKPbITHIE pecypebl UHTEpHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6venunsier 6onee 10000 HaydHBIX J)KYPHAJIOB 110 Pa3IMIHBIM OTPACIISM 3HaHUHU (OKOJIO
2 MIJITHOHOB cTaTeil) 3134 cTpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmenieno 6osiee 3000 KHUAT TIO pa3IMYHBIM OTPACIISIM 3HAHUM, TTPEIOCTaBIEHHBIX 122
HAYYHBIMH U3/1aTEILCTBAMHU.

3. BioMed Central https://www.biomedcentral.com/ba3a nanusix Bkiaogaer 6omnee 300
pELEH3UPYEMBIX KYPHAJIOB [0 OMOMEIUIIMHE, MEIUIIMHE U €CTECTBEHHBIM HayKaM. Bce craTbu,
pa3MelieHHbIe B 0a3e, HaXOITCs B CBOOOIHOM JIOCTYIIE.

3. DnekTpoHHBIN pecypc arXiv https://arxiv.org/

Kpynnueiinmm OecriiaTHbIN apXUB 3JIEKTPOHHBIX HAYYHBIX MyOJIMKAIH 110 pa3nenam Gpusuku,
MaTeMaTHKH, HH(HOPMATUKH, MEXaHUKH, ACTPOHOMHUHU U OMOJIOTHH. KPUTEPUEB.

4, Komnekmus sxxypuanos MDPI AG http://www.mdpi.com/

MHoOTOAMCIUTITMHAPHBINA TU(HPOBON U3IATEIILCKHIA pecypc BhImyckaet Oomee 120
pPa3HOO0OPA3HBIX SJIEKTPOHHBIX )KYPHAJIOB, HAXOSIIMXCS B OTKPBITOM JOCTYIIE.

5. W3narenscTBo ¢ oTKpbITEIM Aoctynom InTech http://www.intechopen.com/

[lepBoe u kpymHeiiee B MUpe U3AATEIbCTBO, MyOIMKYIOIIEee KHUTH B OTKPBITOM JIOCTYIIE,
okoJ10 2500 HayuHbIX n3naHuii. OCHOBHAs TeMaTHYECKasi HAIIPABICHHOCTD - PU3UYECKUE U
TEXHUUYECKHUE HAYKH, TEXHOJIOTHH, MEIUIIMHCKUE HAYKH, HAYKH O KU3HHU.

6. baza nannbix xumudeckux coequnennit ChemSpider http://www.chemspider.com/
ChemSpider — 3To GecriatHas XUMUUecKast 6a3a JaHHbBIX, PEIOCTABISIONIAS OBICTPBIN JOCTYII
K OoJiee yeM 28 MUJUTMOHAM CTPYKTYP, CBOMCTB U COOTBETCTBEHHOU MH(opMaruu. Pecypc
npuHaanexuT Koponesckomy xumuyeckomy o0miectBy Benukoopuranuu (Royal Society of
Chemistry).

7. Komnexkuus sxxypranos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komekius ;xypHaJloB, B KOTOPBIX IMYOJIIMKYIOTCSI OTYETHI O HOBBIX UCCIIEIOBAHHUIX
B 00JIaCTH €CTECTBEHHBIX HayK U MEULIMHBI. PELIeH3UpOBaHUE.

8. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo no marenTam u ToBapHbIM 3HakaM CIIIA — USPTO — npenoctaBinset cBOOOAHBIN
JIOCTYN K aMEpUKAaHCKHUM IMaTeHTaM, ony0iarkoBaHHbIM ¢ 1976 r. I1o HacTos1Iee Bpems.

9. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (InbOO MaTeHTHBIE 3asBKK) Oosee 50 HallMOHATBHBIX U HECKOJIBKUX MEKYHApPOIHBIX
HNaTeHTHBIX OI0PO, B TOM uHcie nociaHble TekeThl naTreHToB CIIA, Poccun, @paniyu, SAnonuu u
Ap.

10.  denepanbHbI HHCTUTYT IpoMbIIIEHHOH cobcTBeHHOCTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypcsl @PUIIC cBoboaHOrO 10CTYMA:

- OnektpoHHbIe OroiueTenu. M3ooperenus. [lonesnpie Mmoaeny.

- OTKpBITBIE peecTpbl pOCCUHCKUX N300pETEHUI 1 3asBOK HAa H300peTeHusI.

- Pedepatsr poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 19942016 rr.

- [TomHBIE TEKCTHI POCCHUMCKHUX MATEHTHBIX JOKYMEHTOB U3 MOCIEIHEr0 O(UIIMATHLHOTO
OroseTeHs

11. The Association for Computing Machinery (ACM) — Mex1yHapoJHOE HEKOMMEPUYECKOE
podeCCHOHAIBHOE COOOIIECTBO, OCHOBAaHHOE B 1947 roay, o0beIuHSIONIECE MPENo aBaTeNeH,
UcclieoBaTeNel U CelualucTOB B 00JIaCTH BBIYUCIUTEIBHON TEXHUKH, HH()OPMAITMOHHBIX U
KOMITbIOTEPHBIX TexHoJorui. Ceplika Ha pecypc: https://dl.acm.org Cchblika Ha
paznen Open access: https://www.acm.org/publications/openaccess
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12. Annual Reviews — HekoMMepUecKas akaJeMruvecKas U3aaTeabckass KOMIaHHs,
BBIITyCKaroIas xKypHaisl ¢ 1932 rona.

B noprdonuo uznarenscrBa 51 KypHai, TeMaTHKa KOTOPHIX OXBAaThIBAET 00JACTH €CTECTBEHHBIX
M COMAJIBHBIX HAYK, HAYK O JXU3HH, GI/IOMeI[I/II_[I/IHy, OKOHOMMUKY U [p.

Ccoika Ha pecypc: https://www.annualreviews.org/

Ccpuika Ha paznen Open access: https://www.annualreviews.org/S20

13. Cambridge University Press — crapeiiiiee B MUpe YHUBEPCUTETCKOE HU3AaTEIbCTBO,
nyOJIMKYIOIIee Hccae10BaTeIbCcKie padoThl, CIPAaBOYHBIC M YU€OHBIE MAaTEPUAIIBI 110 ITUPOKOMY
Kpyry quciuiuiiH. KoHTeHT u3naTenbcTBa MpeCcTaBiIeH Ha oHaiH-maTgopme Cambridge
Core, Ha KoTOpO# JocTynHO 117 )ypHasioB ¥ 372 KHUIM OTKPBITOTO A0CTyNa, 317 *KypHalloB
TUOPUAHOTO AOCTYIIA.

Ccpuika Ha pecype: https://www.cambridge.org/universitypress

Ccoinka Ha paszgen Open access: https://www.cambridge.org/core/publications/open-access

14. The Royal Society of Chemistry BkirtouaeT 12 xypHaIOB «30JI0TOT0Y» OTKPBITOTO JJOCTYIIA,
KpPOME TOT0, BCE KYpHAJIbI 00IIeCTBA SBISIOTCS THOPUAHBIMU U B HUX MOTYT MyOJIMKOBAThCA
MaTepHalbl OTKPBITOTO JJOCTYIIA.

XKyphainbl o011ecTBa 0XBaTHIBAIOT OCHOBHBIE XUMHUYECKHE HAYKH, BKITIOYAst CMEXHbIE 001aCTH,
TaKue KaK Ouosorusi, 6Mo(u3nKa, JHepreTHKa U OKpY’Karomias cpea, MalllnHOCTPOSHHE,
MaTepuajoBeeHUE, MEIUIIMHA U (PU3UKA.

Ccoinka Ha pecypc: https://pubs.rsc.org/en/journals?key=title&value=current

Ccpuika Ha pazaen Open access: https://www.rsc.org/journals-books-databases/open-access/
15. Taylor & Francis Ha ceromHsIIHUN ACHb W3IATEILCTBO BBITycKaeT 0koyio 180 xypHaIOB ¢
MOJIHOCTBIO OTKPBITHIM JIOCTYIIOM.

Ccpuika Ha pecype: https://www.tandfonline.com/

Ccouika Ha pazaen Open access: https://www.tandfonline.com/openaccess/openjournals

16. U3natensctBo John Wiley & Sons, Inc. BkitouaeT okosio 230 KypHaJIOB «30JI0TOTOY
OTKpbITOr0 noctyna u 6omnee 1300 ruOpuIHBIX KypHAJIOB.

Ccplika Ha pecypc:
https://onlinelibrary.wiley.com/action/doSearch?AllField=&ConceptID=15941&startPage=
Ccpuika Ha paznen Open access: https://authorservices.wiley.com/open-research/open-
access/browse-journals.htm
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11.5. IlepeyeHb JIMIIEH3MOHHOTO POTPAMMHOI0 00ecIeYeHus :

PexkBu3UTHI Cpox
Ne HaumeHoBaHHe MPOrpPaMMHOTI0 KonuuectBo OKOHYAHHUSA
n/n NMPOAYKTA slorosopa JHULEeH3UI necTBuA
NMOCTABKH
JIMIEH3UH
KonTtpaxkr 20 nuieH3uy i OeccpouHas
1 ABBYY FineReader 10 Professional No 143- aKTHBAIIUH Ha
' Edition 1642A/2010 | pabounx CTaHIMIX
or 14.12.10
KoHntpakr 5 nuueH3ui s 6eccpounas
5 CoreIDRAW Graphics Suite X5 Ne 143- aKTUBAIlUU HA
" | Education License 1649A/2010 | paboumx CTaHIHUIX
or 14.12.10
KonTpakt 1 nunensus ans OeccpouHas
3 Ynpasnenue npoexkrtamu Project No 143- AKTUBALIMU Ha
" | expert tutorial 1642A/2010 | pabo4nx CTaHIHIX
ot 14.12.10
Kontpakr | CereBas nunieHsusi | OeccpoyHas
HeucknrounrenbHas TUIIEeH3Us Ha Neds- 1a 200
" ucnoisbszoBanne SOLIDWORKS 359A/2020 | mons3oateneit
EDU Edition 2019-2020 Network - or
200 Users 26.05.2020
Kontpakr | CereBas nuien3usi | OeccpouyHast
. . Ne 90- Ha 200
5. SolidWorks EDU Edition 2020-2021 1339A/2021 | mombsosarencii
Network - 200 U 6eccpounas sers or
07.09.2021
KonTpakt VYueOHbIit 6eccpouHas
Nel89- KOMILIEKT
2402A/2023 IPOrPaMMHOTO
HeucknrounTenpHas TUIIEH3US Ha or obecreueHLs
15.01.2024 | KOMITAC-3D v21
6. MPaBO MCIOJIb30BaHUS Y YeOHOTO "IMpoexTposare
komruiekTa Kommnac-3D v21 Ha 50
mect KTIIIT "
KOHCTPYHPOBaHUE
B
MAaIIMHOCTPOEHUH "
Ha 50 mect
Kontpakt 25 nuueH3un nd OeccpouHas
. Ne 143- aKTHUBaIlMU Ha
7. | Cpena paspadorici Delphi 1649A/2010 | paboumx CTaHIUIX
or 14.12.10
) KoHnTpakt 1 nuuensus i 6eccpouHas
8. Cpena pa3pabotku C++ Builder Ne 143- AKTHBALIY Ha
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1642A/2010

pabounx CTaHIHUIX

or 14.12.10
Cpena pazpabotku Simulink Control Kontpakr 25 nuueH3ui s OeccpouHas
9 Design Classroom new Product From Ne 143- aKTUBAIMK Ha
" | 2510 49 Concurrent Licenses (per 1642A/2010 | pabounx CTAHIMIX
License) or 14.12.10
KonTtpaxkr 1 nuuen3us st OeccpouHas
10 Cucrema npoeKTUPOBaHUS Ne 143- aKTHBALIUU Ha
" | CA ErWin Modeling Suite Bundle 1642A/2010 | pabouux cTaHIMAX
or 14.12.10
KonTpaxkr 1 nuuen3us st OeccpouHas
1 OriginPro 8.1 Department Wide Ne 143- aKTUBAIMK Ha
" | License 16425A/2010 | pabouyux CTaHIMAX
or 14.12.10
ITporpara 06paGoTKH Kontpakr 1 muuensusa nig OeccpouHas
12 Ne 143- aKTHUBaIlMU Ha
' BBI;(;HOeﬁcitejI;HBHHX HAHHBI 1645A/2010 | paboumx CTaHIUAX
or 14.12.10
[Tporpamma 06paboTKu KonTpaxkr 1 muneH3usa o OeccpouHas
13. | ’KCIIEpUMEHTAIBHBIX JAaHHBIX N 143- aicTipatH Ha
' Cheml(;raw o A 16425A/2010 | pabouyux CTaHIMUAX
P or 14.12.10
ITporpana 06paGoTKH Kontpakr 1 muuensusa nig OeccpouHas
14 Ne 143- aKTHUBaIlU Ha
' Z:KhC:rEET;Vj}lIJTI?;:HHX FIAHHBIX 16435A/2010 | pabounx CTaHIUAX
or 14.12.10
KonTpakt 3 nuneHsui s 6eccpouHas
15 MATLAB Academic new Product Ne 143- aKTHUBAaLIMU HA
" | Group Licenses (per License) 1645A/2010 | pabo4mX CTaHIUSAX
or 14.12.10
MATLAB Classroom Suite new KJS{HTZ';KT 25a muejgm H;H Oecepotiiias
o - KTHUBAIIlUU H
16. | Product From 25 to 49 Concurrent &
Licenses (per License) 1642A/2010 | pabounx cTaHIUAX
P ot 14.12.10
KonTpakt 25 nuueHsuit s 6eccpouHas
Instrument Control Toolbox
Ne 143- aKTHBaIlMU Ha
17. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | padorinx cranuisx
P ot 14.12.10
. Kontpakt 25 nuueH3un nd OeccpouHas
Image Processing Toolbox
Ne 143- aKTUBaIlMU Ha
18. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649472010 | padorinx cranumx
P or 14.12.10
Fuzzy Logic Toolbox Classroom new | Konrtpakt 25 nmuneH3ui s Oeccpounas
19. | Product From 25 to 49 Concurrent Ne 143- AKTUBAILIMHU Ha
Licenses (per License) 1645A/2010 | pabo4mx CTaHIUSAX
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or 14.12.10

e L. K 25 7 0
System ldentification Toolbox OHTpakT JIHHCHSHH AU eeepotnat
Ne 143- aKTHBaIlUU Ha
20. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1643A/2010 | paGounx cranusix
P or 14.12.10
. K 25 7 0
Curve Fitting Toolbox Classroom OHTPaKt JHUCHIHI AT eoepoHal
Neo 143- aKTHUBaIlMU HA
21. | new Product From 25 to 49
Concurrent Licenses (per License) 1643A/2010 | padormx cranusx
P or 14.12.10
.. K 2 i
Statistics Toolbox Classroom new J?IHE)LE_;KT SaIJ:HHe:mH H;m Oecepounan
o - THUBAIlUN H
22. | Product From 25 to 49 Concurrent H
Licenses (per License) 1643A/2010 | pabounx CTaHIIUAX
P or 14.12.10
C K 25 5 0
Global Optimization Toolbox OFTpaKt FHLCHSI U eeepoHal
Ne 143- aKTHUBaIlUU HA
23. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1643A/2010 | padomx craniumsix
P or 14.12.10
. . . i KonTpakr 25 nuueH3uit st | OeccpoudHas
Partial Differential Equation
Ne 143- aKTHUBaIlU Ha
24. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | padormix cranumsix
P or 14.12.10
e KonTpakr 25 nuueH3uH oiad OeccpouHas
Optimization Toolbox Classroom
Ne 143- aKTHUBaIlNU HA
25. | new Product From 25 to 49
Concurrent Licenses (per License) 1643A/2010 | paGounx cranuix
P or 14.12.10
. K 2 5
Curve Fitting Toolbox Classroom OHTpaKt 5 JMUCH3NA A1 | GeccpoHas
Ne 143- aKTHBaIlMU Ha
26. | new Product From 25 to 49
Concurrent Licenses (per License) 1649A/2010 | padoumx cranumsx
P or 14.12.10
KonTpakr 10 nuuen3uit i 6eccpouHas
. ] ] Ne 143- aKTHBaIlNU Ha
27. | NI Circuit Design Suite 164DA/2010 | paGounx cTaHIUAX
or 14.12.10
Kontpakt 13 nuuensuit mis OeccpouHas
HeI/ICKHIO‘-II/ITeJII:Ha}I JIMIICH3UA NO 90_ AKTHBALIAN Ha
28 OriginL.ab ORIGINPRO- New 1333_A/2021 abouux HTaH UAX
" | License Node-Lock License Singl or pabotitx CTant
Seat EDUCATIONAL 07.09.2021
Kontpakt 13 nuuensuit mis OeccpouHas
HGI/ICKH}O'—II/ITCJ'II)HaSI JIMICH3US
.. . No72- aKTHUBAIINHU Ha
29 Originlab Annual Maintenance 999A/2022 ABOMIX CTAHLIAX
" | Renewal OriginPro 2022b Perpetual P t
. . oT
Node-Locked Academic Licens 90.08.2022
30 WINDOWS 8.1 Professional Get KonTpakt 24 nuneH3uu st OeccpouHas
" | Genuine Ne 62- aKTUBALlMU Ha
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642A/2013

pabounx CTaHIHUIX

oT
02.12.2013
Kontpakr | 150 nmuuensuit s | OGeccpodnHas
. No 28- aKTHUBaIlMU HA
WINHOME 10 Russian OLV NL
31. Each AcademicEdition 35312;2020 pabouYnXx CTaHITUSIX
26.05.2020
Kontpaxt 24 muuens3un ans | OeccpoyHas
No 62- aKTHBAIlMH Ha
32. | Micosoft Office Standard 2013 649A/2013 | pabouux CTaHIMAX
oT
02.12.2013
Kontpakt 150 nuensuii s 12 mecsreB
. . Nel75- AKTUBALIMU Ha (exxerosHOE
Microsoft Office Standard 2019 2629A/2019 | pabouux crammuax | mpomere
B cocrage:
oT MOMKCKHU C
3. | ° Word 30.12.2019 IPaBoOM
* Excel . nepexo/ia Ha
e Power Point N
« Outlook OOHOBJIEHHYIO
BEPCHIO
IPOJYKTa)
Horosop Ne 24 mecsia
99-155DA- (npoieHune
Kaspersky Endpoint Security ms 223/2024 ot HOATHEII €
34. | obusneca — CranaapTHbiii Russian 25.11.2024 - HparoM
Edition nepexc)"z[a Ha
OOHOBJIEHHYIO
BEPCHIO
MPOJYKTA)
Jorosop Ne
o . 99-1553A- 1 nuueH3us ans
35. | iSpring Suite Max 223/2024 ot aKTHBAIIUU Ha 02.12.2025
95.11.2024 paboumx CTaHIHIX
e o % | e
36. | iSpring Suite Bepcwust 11 223/2024 or aKTHBAIlUU Ha 02.12.2025
95 11.2024 pabounXx CTaHIUSAX
JHorosop Ne
99-155DA-
37. | Ilnmansr Munu 23/2024 oF 1 30.09.2025
25.11.2024
Astra Linux Special Edition s 64-x Kontpakr | 60 numeH3uit s
38. | pa3psHOit mIaThopMel Ha Oaze Nel189- aKTUBAIlMU Ha OeccpouHas
MIPOIIECCOPHOM apXUTEKTYphI X86-64 | 2400A/2023 | pabodnx CTaHIUIX
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oT
15.01.2024

KoHntpakr
COMSOL Multiphysics, JIunen3us Ne 109-
39. | Ha yueOHbIii 1320A/2023 6eccpounas
knacc (CKL) oT
22.09.2023
KoHntpakr
COMSOL Multiphysics, I[TnaBatomas Ne 109-
40. | cereBas 13205A/2023 OeccpouHas
muuensus (FNL) oT
22.09.2023
KonTtpaxkr
Ne 13-
41. | Aurumutarnar.BY3 5.0 143K/2025 19.05.2026
oT
30.04.2025
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12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

HaumenoBanue DopMbI U METOABI
OcCHOBHBIE MOKA3ATEJIHN OLEHKH
pa3jaesioB KOHTPOJISI M OLEHKH
Pazgean 1. 3naem:
TpebGoBanus k — OCHOBHBIE croco0Osl poctikeHus | OreHka 3a
npohecCuoHaIBHO- SKBHUBAJIEHTHOCTH B IEPEBOJIE; KOHTPOJIBHYIO paboTy

OPUCHTHPOBAHHOMY MIEPEBOY.
Ocobennoctu nepesoja
CHeIHaTbHBIX TEKCTOB.

— OCHOBHBIC IPHUEMBI TIEPEBOJIA;

— S3BIKOBYFO HOPMY W  OCHOBHBIC
(yHKIHMH SI3bIKA KaK CUCTEMBI,

— JIOCTAaTOYHOE  JJIs  BBIIOJHCHUS
nepeBoJa KOJIMYECTBO  JIGKCHYECKUX
eIUHHUII, PPa3eoTOoru3MOB, B TOM YHUCIIC
COIMAIIEHBIX TEPMHUHOB u
JMHTBOCTPAHOBEAUECKHUX Peavii;
Ymeem:

— IPUMEHATh  OCHOBHBIC  TIPHEMBI
repeBoa;

— OCYIIECTBISTH MTUCHMCHHBIN TIEPEBOJI
C COOJIIOJICHHEM HOPM JIEKCHYECKOM
SKBUBAJICHTHOCTH, coOII0ACHHEM
rpaMMaTHYE€CKUX, CHHTAKCHYECKHX |
CTHJINCTUYECCKUX HOPM,

Bnaoeem:

— METOIMKOMI ITOJATOTOBKH K
BBITIOJIHCHUIO ~ TIEPEBOJIA,  BKIIFOYAs
MOWCK WH(pOpMaMu B CIPABOYHOM,

Nel (2 cemectp)

CIIENMAJIFHOM JHUTEpaType 5
KOMHI)IOTepHI)IX CCTIX.
Pa3pnen 2. 3naem:

JIlekcuko-rpaMMaTu4eckue
po0JieMbl epeBoia
CIEIUATbHBIX TEKCTOB.

— OCHOBHBIE  CIIOCOOBI  JOCTHIKEHUS
SKBHUBAJIEHTHOCTH B MIEPEBO/IE;

— S3BIKOBYFO HOPMY U  OCHOBHBIC
(GYHKIUH SI3bIKA KaK CUCTEMBI

— JIOCTATOYHOE I  BBIIOJHEHUS
nepeBoja KOJUYECTBO  JIEKCHYECKUX
eIMHHUII, PPa3eoIOru3MOB, B TOM YHUCIIC
COIMAILHBIX TEPMHHOB H
JIUHTBOCTPAHOBEIYCCKHUX PEaTHii;
Ymeem:

— IPUMEHATH  OCHOBHBIC  TIPUEMBI
MepeBoa;

— OCYIIECTBIISTH MTUCHMEHHBIN TIEPEBOJI
C COONIOICHHEM HOPM JIEKCUYECKOU
DKBUBAJIEHTHOCTH, COOJIIOIEHUEM
rpaMMaTUYeCKUX, CHHTaKCHYECKUX H
CTHJINCTHICCKUX HOPM;

— opopMIIATH ~ TEKCT TMepeBojia B
KOMITEIOTEPHOM TEKCTOBOM PEIaKTOPE;

— OCYIIECTBISTh epeBoJ] c
COONIIOJIGCHNEM  HOPM  JIGKCHYECKOM
DKBHUBAJIEHTHOCTH, COOII0AEHNEM

Onenka 3a
KOHTPOJIbHYIO paboTy
Ne2 (2 cemectp)
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IrpaMMaTH4YECKUX, CHUHTAaKCUYECKUX H
CTHJINCTUYECKHUX HOpM TEKCTa
repesoaa u TEMIIOPAJIBHBIX
XapaKTEPUCTUK MCXOJHOIO TEKCTA,
Braoeem:

— METOJUKON IIPENIEPEBOIECKOTO
aHamM3a TEKCTa, CIOCOOCTBYIOIIEH
TOYHOMY  BOCIHPHUATHIO  HCXOJHOTO
BBICKA3bIBAHU;

— METOJUKON IIOATOTOBKH K
BBIIIOJIHEHUIO ~ IIEPEBOJA,  BKIIKOYAs
MOUCK MH(OpPMAMM B CHPABOYHOM,
CIeLMaJIbHON auTeparype u
KOMIIBIOTEPHBIX CETSX;

— OCHOBaMHU CHCTEMBI COKPAILLEHHOMN

MEepPEeBOIYECKOI 3aIicu npu
BBINOJIHEHUH NIEPEBO/IA;
— OCHOBHOU UHOS3BIYHOU

TepMHHOHOFHeﬁ CIICOAJIbHOCTH.

Paszngea 3.

WNureprer u UKT B
npo¢eCCHOHATIBLHO — OPUEHTH -
POBaHHOM IIEPEBOJIE.

3naem:

— OCHOBHBIE  CITIOCOOBI  JOCTHIKCHUS
SKBUBAJICHTHOCTH B TIEPEBO/IC;

— JIOCTaTOYHOE I  BBIIOJHCHUS
repeBofa KOJIMYECTBO  JIGKCHYECKUX
eIMHHUII, PPa3eoIOru3MOB, B TOM YHUCIIC
COLMAILHBIX TEPMHUHOB u
JTMHTBOCTPAHOBETUSCKUX PEATHIA;
Ymeem:

— OIPUMCHATH  OCHOBHBIC  TIPUEMBI
MepeBoa;

— OCYIIECTBIISTH MTUCHMEHHBIN TIEPEBOJI
C COONIOICHHEM HOPM JIEKCUYECKOU
SKBUBAJIEHTHOCTH, COOIIOIEHUEM
rpaMMaTHYeCKUX, CHHTaKCHYECKUX H
CTHJIUCTUYECKUX HOPM;

— ohopMIIATh  TEKCT TEpeBoJia B
KOMITBIOTEPHOM TEKCTOBOM PEAAKTOPE;

— OCYILECTBIISTh epeBoI C
COONIIOJICHMEM  HOPM  JIEKCHYECKOMH
SKBUBAJIEHTHOCTH, COOIIOIEHUEM
rpaMMaTHYECKUX, CHHTaKCHYECKUX U
CTHJIIMCTHYCCKUX HOpM TEKCTa
nepeBoja u TEMITOpAJTbHBIX

XapaKTEPUCTUK UCXOTHOTO TEKCTA;
Bnaoeem:

— METOIUKOU MPEATIEPEBOTIECKOTO
aHalM3a TEKCTa, CIOCOOCTBYIOIIEH
TOYHOMY  BOCHPHUATHIO  HCXOIHOIO
BBICKA3LIBaHUS

— METOIUKOM MOJATOTOBKH K
BBIIIOJIHEHUIO  MEPEBOJAA,  BKIKOYAs
MOMCK HWH(OpMaNMiu B CHPABOYHOM,

OueHka 3a
KOHTPOJIBHYIO paboTy
Ne3 (2 cemectp)

Orenka 3a pedepar
(2 cemectp)

Ouenka 3a
MPAKTHYECKYFO
pabory

(2 cemectp)
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CIeLUAJIbHON auTeparype
KOMITBIOTEPHBIX CETSX;

u

— OCHOBaMn CHUCTCMbI COKpaIHCHHOfI

MePEBOAYCCKOM 3aIIMCH npu
BBITIOJIHEHUH TEPEBO/IA,

— OCHOBHOH HHOS3BIYHOMN
TEPMUHOJIOTHEN CIEIUAIbHOCTH;

— OCHOBaMH pedepupoBaHus n
AQHHOTUPOBAHUS JTUTEPATYpPBI o
CIIENUAJIbHOCTH.
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13. OCOBEHHOCTHU OPI'AHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOydyeHre WHBATUAOB W JIMIl C OTPAHMYCHHBIMA BO3MOXXHOCTSIMH  37I0POBbBS
OCYILIECTBJISIETCS] B COOTBETCTBUU C:

— IlopsimkoM opraHm3alii W OCYIIECTBICHUS OOpa30BATEIBHOW JESATEILHOCTH
1o oOpa3oBaTeIbHBIM IIpOrpaMMaM — IporpaMmaM OakajiaBpyara, MporpaMMaM CICIHAINTETa,
nporpammaM Maructpatypel (Ilpukaz MwuHHCTEepcTBa HAyKd W BBICHIETO 00pa3oBaHUs
Poccutickoit ®eneparuu ot 06.04.2021 Ne 245);

— llomoxxeHneM O TMOpSAAKE OpPraHU3allUd M OCYIIECTBICHHUS 00pa30BaTEIbHOMN
JEATEILHOCTH TI0 00pa30BaTENIbHBIM IIpOrpaMMaM BBICHIETO OOpa3oOBaHHMS — MPOTpaMMaM
OakamaBpuaTta, IpOrpaMMaM CHCIHAIUTETa, MPOrpaMMaM MarucTparypsl QeneparibHOTO
TOCYJaPCTBEHHOTO OIO/DKETHOTO 00pa30BaTEIbHOTO YYPEKICHUS BBICIICTO 0O0pa30BaHUS
«Poccuiickuii XMMUKO-TeXHOJIOrM4ecKuil yHusepcurer umeHu .M. MenneneeBa», NPUHATHIM
pemienuem Ydenoro coeta PXTY um. JI.1. Menaeneesa ot 28.12.2022, npoTokon Ne 5;

— MeroauyecKuMU pPEKOMEHJANMUSIMH 0 OpraHW3allii 00pa30BaTEIBHOIO TMpoIlecca
Uisi  O0y4YeHHMs] WHBAIUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbS B
00pa3oBaTeNbHBIX OPraHU3alMAX BBICIIETO OO0pa30BaHUsA, B TOM UHCJIE OCHAIEHHOCTH
o0pa3oBaTenbHOro mpoliecca (YTBEpKIeHbI 3amecTuteraeM MunucTpa oOpazoBaHus U Hayku PO
A.A. KimumoBbem ot 08.04.2014 No AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHBIN NMEePEBOI
OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMBbl

28.04.02 HanounxeHepust

KO 1 HAaMMEHOBaHUE HAIIPABJIICHUS MMOATOTOBKH (Cl'[eI_II/[aIII)HOCTI/I)

«(DYHKI_[I/IOH&HI)HBIG U KOMITO3UIIMOHHBIC HAHOMATCPHAJIbl, U3JICTINUA U3 HUX»

naumenoBanne OOIT

®opma 00yyeHus: OUHast

Homep
OcHOBaHHE BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHSI/ M3MEHEHUS
W3MEHEHU S/ JOITOTHEHUS
JOIIOJIHEHUS
MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBeTra Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YeHOro
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBera Ne oT
« » 20 .
IIPOTOKOJI 3aceJaHusl Y YEHOT O
coBera Ne oT
« » 20 .
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MuHHCTEepPCTBO HAYKHU M BbICIIEero oopasoBanusi Poccuiickoii @exepaunu
(denepanbHoe rocy1apcTBeHHOE OKOIKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA IPOT'PAMMA JNCHUITVIMHBI

«CBerKpI’ITI’I‘IeCKI/Ie TEXHOJIOI'A B IPOMBINLICHHOCTID)

Hanpasiaenue noarorosku 28.04.02 HanouH:xeHepus

MaFHCTepCKaH nmporpamma
«(I)yHKl_[I/IOHaJIl)HI)Ie U KOMIIO3UIMUOHHBLIC HAHOMATEPHUAJbI, U31CJIUA U3 HUX)»

KBasnimpukanus «Marucrp»

Mocksa 2025



[Tporpamma coctaBieHa 3aB. Kadeapoil XUMUYECKOTOo M (hapMalleBTHYEeCKOr0 HHKWHUPHHTA,
I.T.H., Tnpodeccopom Menbmyrunoir H.B., gomenTtom kadeapsl XUMHUYECKOTO U

(dapmareBTHUeCcKOro MH)KMHUPUHTA, K.T.H. [1.FO. L{pIranHKoBBIM

HporpaMMa paccMOTpCHa U 0;[06peHa Ha 3aCCJaHuH Ka(l)ellpbl XUMHUYCCKOIo H

dapmarnesruyeckoro nHkuHupuHTra PXTY nMm. JI.1. Menneneesa «5» mast 2025 r., nmpotokosn Ne

6.



1. IIEJIb Y 3AJJAYM M CIUTIIMHBI

IIporpamma  cocTtaBieHa B COOTBETCTBMM ¢  TpeOoBaHusMu  DenepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApTa BBICHIETO OOpa30BaHMA — MarucTparypa Io
HanpasieHuo noarotoBku 28.04.02 Hanounscenepus (OI'OC BO), HaKOIUICHHBIM OIBITOM
IpenoiaBaHusl TUCHMIIMHBI Kapenpoit Xumuueckozo u papmayeemuueckozo UHICUHUPUHZA
PXTY nmm. .M. Menneneesa. IIporpamma paccunTaHa Ha M3y4€HHME NHUCLUIUIMHBI B TCYCHHUE
OJIHOTO CEMECTpa.

JucuuiuimHa «CeepxKkpumuuecKue mexHono2uu 6 nPOMblUAeHHOCMU» OTHOCUTCS K
BapUaTUBHON YacTW y4yeOHOro IUIaHa, SBJSIETCS JUCLUIUIMHOW 1O BbIOOPY M paccuMTaHa Ha
u3zydenue B 3 cemectpe. [IporpaMma AMCHUIUIMHBI TPEAIIONATaeT, YTO OOYYArOIIUECS UMEIOT
TEOPETUYECKYIO M MPAKTUYECKYIO MOATOTOBKY B 00JaCTH MPOLECCOB M alapaToB XUMHUYECKOM
TEXHOJIOTUM, MAaTEeMaTUKHU, HWHPOPMATUKH, (GUIUUECKOM XUMHH, OOImed XUMHYECKOU
TEXHOJIOTHH.

Heas mucuumimubl «CeéepxKpumuueckue mMexHoN02UU 6 NPOMBIUIEHHOCHU) —
U3y4yeHHE OCHOBHBIX HPOLIECCOB M allaparoB s IOJIy4eHUs U oOpabOTKM MaTepHuasoB
pa3nMYHOW TPUPOABI W CBOWCTB C HCHOJB30BAHUEM CBEPXKPUTHYECKUX (IIIOUTOB B
IOPOMBIIIJICHHOCTH, @ TaKXXK€ O3HAaKOMJIEHHE C OCHOBHBIMHM IOAXOJaMHM K MOJEIMPOBAHUIO
JTAHHBIX CHCTEM.

3aa4u AMCHUIINHBI

- U3yuyeHHE  CBEPXKPUTHYECKOTO  COCTOSIHMA ~ BEIleCTBA M CBOMCTB
CBEPXKPUTHUYECKUX (PIFOMIOB, a TAKXKE CMECEl Ha UX OCHOBE,

- M3yYeHHE COBPEMEHHBIX TEXHOJIOTHH IONydeHHs W 00pabOTKM MaTepuaioB C
UCIIOJIb30BAaHUEM CBEPXKPUTUYECKHUX (IIFOUIIOB;

- U3yuyeHHe KOHCTPYKUMI M HNPUHIMUIOB paboThl EMKOCTHOIO 000pYHOBaHMS
BBICOKOTO JIaBJICHHUS,

- M3ydeHHe KOHCTPYKUMH W TPUHIMIIOB PabOThl 00OpPYIOBAaHUS JUISL CO3JIAHUS
JTaBJICHUS P HOPMAJIbHBIX M BBICOKHX TEMIIepaTypax;

- O3HAKOMJICHHE C KOHTPOJIbHO-U3MEPUTEIbHBIMU MpHOOpaMH Ui pabOThl IpHU
BBICOKMX U CBEPXBBICOKHX JIaBJICHUSX;

- M3ydeHHEe METOJIUK HCCIeoBaHUs (a30BBIX pPAaBHOBECHH TMIPH  BBICOKHX
JTaBJICHUSX;

- O3HAKOMJIGHHE C TOJXOJaMH M METOJaMU MOJEIUPOBAHMUS TPOLIECCOB H
anmnapaToB CBEpXKPUTHUECKUX TEXHOJOTHI.

JuctuniHa «CeepxKkpumuueckue mexnHonozuu 6 npoMulidleHHOCMU» IUTAeTCs B 3
cemectpe. KOHTposib ycneBaeMOCTH CTYAEHTOB BEAETCS 10 MPHUHATOM B YHHBEPCUTETE
PEUTHHIOBOM CUCTEME.

Pabouas mporpamMma JUCHMIUIMHBI MOXeET OBITh peaju30BaHa C IPUMEHEHHEM
DIIEKTPOHHBIX 00pPa30BaTEIbHBIX TEXHOJOTHHA M D3JEKTPOHHOTO OOYYeHHS TIOJHOCTBIO WIIH
YaCTHYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIUCHUIIJIMHBI

I/I3y‘{CHI/IC JAUCHUIIJIMHBI HAIIpaBJICHO Ha HpI/IO6peTeHI/IC CIICAYIOIUX KOMIIeTEHIINI M
UHIAMKATOPOB MX JOCTUKEHUS



Hpmbeccnona.nbnble KOMIICTCHIUN U UHAUKATOPLI UX TOCTHKCHUA:

OcHoBaHue
3anaqa .
. OOBexT uim 061acTb Konun Kox n HanmenoBanue (mpoeccronanbHbIH
npodeccuoHanbHOM
OSTETBHOCTH 3HAHUA HaumeHosanue [1K uHAnKaTopa noctwkenus 11K CTaHJapT, aHAJIMU3 OIIbITA)
O06o00uIeHHBIE TPYIOBBIE GYHKIIUU
Hay4Ho-ucciienoBarebCKuil THI 32124 NPOdecCHOHAJIBLHOM 1eATeJIbHOCTH
Brimonnenue - XuMHUYECKoe, IK-1 Croco6en | I1K-1.2 Ymeer npumMeHsTh | [IpodeccronanbHbIi CTaHJapT
dbyHIaMEHTAIBHBIX M | XUMHUKO- (dhopMynupoBaTh nosyyeHHsle 3HaHusA a1 cucteMHoro | 40.011 «Cneunanuct nmo Hay4dHO-
NPUKIAAHBIX  paloT | TEXHOJIOTHYECKOE Hay4YHO- u KOMILJIEKCHOTO MPOBE/ICHUS | HCCIEIOBATEILCKMM M OIBITHO-
MTOMCKOBOTO, MIPOU3BOJICTBO. WCCIIEIOBATENIbCKUE | HAYYHBIX HCCIEIOBAaHUI B 00JIaCTH | KOHCTPYKTOPCKUM pa3paboTkam»,
TEOPETUYECKOTO u|— CKBO3HBIE BHJBI | 331aud B 001acTu | mpodeccuoHanbHON JesTeIbHOCTH. YTBEPKICHHBIH PUKa30M
OKCHEPHUMEHTANBHOTO | poheccHOoHaNbHOM HAaHOWH)XEHEPUH U MunucrepcTBa Tpyaa u
XapakTepa ¢ UENbIO | pegrenpHocTH g | peuiaTh ux. COLMAIIBHOM 3ammuThl Poccuiickoit
o
OmpeIeIICHUS NMPOMBIIICHHOCTH (B ®enepanuu ot 04.03.2014 Ne 121
TEXHUYECKUX H,
.. | chepe opraHuzanuu u
XapaKTepUCTHK HOBOM O60061menHas TpynoBas QyHKIUS
MPOBEJCHUSI  HAy4YHO-
TEXHUKHA, a TaKxke C. [IpoBenenue Hay4YHO-
KOMILIeKca pabor o | MCCICAOBATCILCKIX 1 UCCJIEIOBATENILCKUX U OMBITHO-
paspaboTke OILITHO= KOHCTPYKTOPCKHX Pa3paboToK.
TEXHOJIOTUYECKOM KOHCTPYKTOPCKHUX C /01.6. OcymiecTBieHue
JOKYMEHTAlNU. pabor B obnactu HAy4YHOT'O pyKoBOICTBA
XUMHUYECKOTO U IPOBEIEHUEM HCCIIEIOBaHUNA 110
XUMHKO- OTJENTbHBIM 33J]auam
TEXHOJIOTHYECKOT0 (ypoBeHb KBaH(pUKAITUH — 6)
MIPOU3BO/JICTBA).
Brinonnenue - XUMHYECKOE, IK-2. CrocobGen | [IK-2.1 3naer ocHOBBHI TiporieccoB u | [IpodeccroHanbHBIN CTaHJapT
(byHIaMEHTABHBIX U | XUMUKO- IIPOBOJUTH TEXHOJIOTHI nonyyenus | 40.011 «Crnenuanuct nmo Hay4yHO-
OPUKIAMHBIX  Pa00T | rexgomormyeckoe TEOPETUIECCKHE U | GyHKIMOHAIHHBIX W | UCCIIEIOBATEIIbCKUM W ONBITHO-
TIOUCKOBOTO, aHAJTUTHYECKHE KOMITO3UIIMOHHBIX HAHOOOBEKTOB M | KOHCTPYKTOPCKUM pa3padoTKaM»,




OcHoBauue

3anaua . OOBeKT M 00J1acTh Kon n Kon n HanmeHoBanue (mpodeccronambHbII
npoecCuOHATBLHOM
eATENBHOCTH 3HAHUS "HaumenosBanue 11K nHauKaropa goctuwxenus [1K CTaHJapT, aHAJIU3 OIbITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
TEOPETUIECKOTO U | IPOU3BOJICTBO. WCCIICIOBAHUS HAHOCTPYKTYPHPOBAHHBIX YTBEPKIACHHBIN MIPUKA30M
AKCIIEPUMEHTAIBHOTO CTPYKTYPHI U | MaTepHaoB. MunncTepcTBa Tpyaa "
Xapakrepa C LEJblo | — CxBo3HbIE BHIBL | cpojicTs [1K-2.2 YMeeT npoBOIUTL U3MEPEHHUs | COIMANbHON 3amuTel Poccuiickoit
OmpeICIICHUS npo(heccHOHAIbHOI (YHKIIMOHATIBHBIX U | U KOHTPOJIb napamerpoB | @enepaunn ot 04.03.2014 Ne 121
TEXHUYECKUX NeSTeIbHOCTH B | KOMITO3UIIMOHHBIX TEXHOJIOTUIECKIX oreparuii | H,
XapaKTePUCTUK HOBOH | pomsiieHHocTH (B | HAHOMATEPHAIIOB, IIPOIIECCOB npousBojacTBa | O000IIEeHHas TpyAoBas GyHKLUA
TEeXHUKH, & TaKKE | chene oprammsamuu u | OCYIECTBIATH HAHOMAaTEPHAJIOB. C. [IpoBenenue Hay4YHO-
KOMILIEKCa paboT 1o mpoBenenHs  Hayuo- | MSMEPEHIA u | [IK-2.3 BnaseeT HaBbIKAMU aHAIW3a | UCCICAOBATEILCKUX M OMBITHO-
pa3pa60TKe P i KOHTPOJIb pe3yJIbTaTOB AHAIIUTUYECCKUX " | KOHCTPYKTOPCKUX pa3pa6OTOK.
TEXHOJIOTHYECKOM MCCICAOBATCIECKIX M| hanamerpoB Teopetrueckux  ucciaemoanuii B | C /01.6. OcyiiecTBiieHne
JOKYMEHTAITUH. OIBITHO- MPOLIECCOB TPHU WX | 0BJacTH MaTepuaaoB | Hay4HOro PYKOBOJICTBA
KOHCTPYKTOPCKHX IIOJTyYCHUH. HaHOUHXEHEPUH. IIPOBEJCHUEM HCCIIEIOBAaHUN 110
pabor B  oOnactm OTJICITHHBIM 33J]a9aM
XUMHUYECKOIO u (yposerp kBanugurauuu — 6)
XUMHKO-
TEXHOJIOTUYECKOTO
MIPOM3BOJICTB).
Brinonnenue - XUMHYECKOE, IK-3. Crocoben | [1K-3.1 3maer ocHoBHBIE MeTobl | [IpodeccrnoHanbHBIN CTaHJapT
(GyHIIaMEHTANbHBIX U | X|MHKO- HCII0Ib30BaTh oOpabotku ganHbIXx ans  aHanmmza | 40.011 «Cneumanuct mo HaydHO-
OPUKIAMHBIX  Pa0OT | rexgomormyeckoe nH()OPMAITMOHHBIC pe3yJbTaTOB  WMCCIEJAOBAHWA TP | UCCIICIOBATEIILCKUM W OIBITHO-
MTOMCKOBOTO, NPOM3BOJICTEO. TEXHOJIOTHH, MoJy4eHUH QyHKIIMOHATBHBIX U KOHCTPYKTOPCKHM pa3paboTkam,
TEOPETUIECKOTO " METOTbI KOMITIO3UITMOHHBIX HAHOMATEPHAJIOB. | YTBEPIKICHHBIN IPUKA30M




OcHoBauue

3anaua . OOBeKT M 00J1acTh Kon n Kon n HanmeHoBanue (mpodeccronambHbII
npoecCuOHATBLHOM
eATENBHOCTH 3HAHUS "HaumenosBanue 11K nHauKaropa goctuwxenus [1K CTaHJapT, aHAJIU3 OIbITA)
O060011IeHHBIE TPYIOBBIE QYHKIIHH
3KCHEPUMEHTAIBHOTO | — CKBO3HBIE BHJBI | MATEMATUYECKOIO I1K-3.3 Bnaneer HaBbIKaMH | MUHUCTEpPCTBA TpyZaa u
Xapakrepa ¢ LEeNbI0 | mpodheCcCHOHATBHOM MOJICTIMPOBAHUSL U | MAaTEMaTHYECKOTO MOJIETTUPOBAHUs | COLMANBLHOM 3ammThl Poccuiickoit
ONpeACIICHUS NEeATEIIbHOCTH B | 00pabOTKH JaHHBIX | JUIsl pacdyeTa OCHOBHBIX mapameTpoB u | @exeparuu ot 04.03.2014 Ne 121
TEXHUYECKUX MPOMBIIIJICHHOCTH (B | JUIA MacIITaOupOBaHUs MPOLIECCOB | H,
XapaKTEPUCTHK HOBOH | cepe opraHmsanuv | | MCCIECIOBAHMS, MOJTyYSHUS O06o006mmeHHas TpynoBast QyHKIUS
TEXHUKH, a TaKKe | MpOBENCHUS  HAy4HO- | IPOTHO3UPOBAHHS, (GyHKIIMOHATIBHBIX u|C. [IpoBenenue HAy4YHO-
KOMIIJIEKCa PabOT IO | MCCIIENOBATENLCKUX M | PACUETOB KOMITO3UIIMOHHBIX HAaHOOOBEKTOB U | UCCIEAOBATEIbCKUX U  ONBITHO-
pa3paboTke OIIBITHO- CTPYKTYpBI, CBOICTB | HAHOCTPYKTYPHUPOBAHHBIX KOHCTPYKTOPCKHX Pa3pabOTOK.
TEXHOJIOTHYECKOM KOHCTPYKTOPCKHX u MPOIIECCOB | MATEPHAIIOB U U3/ACIIUNA U3 HUX C /01.6. OcyiiecTBiieHne
JOKYMEHTAIluU pabor B obiactu | MOJYYEHHUS HAyYHOTO PYKOBOJCTBA
XUMHYECKOTO U | QYHKIMOHAIBHBIX U MPOBEJICHUEM HCCIICIOBAaHUHN I10
XUMHKO- KOMITO3UITUOHHBIX OTJIeTIbHBIM 33Jja4aM
TEXHOJIOTHYECKOTO HaHOMaTEpPHAaJIOB (ypoBeHb kBamuukaruu — 6)
IIPOU3BO/JICTBA).




B pesynpTare nzydeHus: AUCIUIUIMHBI CTYICHT MaruCTpaTyphl T0DKEH:

3name:.

- OCHOBHBIC THIIBI TPOIECCOB IOJIyYeHUS UM OOpabOTKM MaTepuajoB ¢
UCIIOJIb30BAHUEM TEXHOJIOTUN CBEPXKPUTHICCKHUX (ITIOUIOB;

- OCHOBHBIC  THIIBI, KOHCTPYKIIMM M  XapaKTEPUCTUKH  TEXHOJOTHYECKOTO
000pyI0BaHUs IS IPOBEACHUS MPOLIECCOB C UCIOIb30BAHMEM TEXHOJIOTHM CBEPXKPUTUUYECKUX
Gbarou0B,;

- ¢busnueckue OCHOBBEI CBEPXKPUTHUUYECKUX GbrouaoB, ITO3BOJISIOIIHC
MIPEICKA3bIBaTh CBOMCTBA YUCTHIX CBEPXKPUTHUECKHUX (DIIFOMIOB, a TAK)KE CMECEH Ha UX OCHOBE;

- TUTBI, KOHCTPYKIIMM U OCOOCHHOCTH BCIIOMOTATEIILHOTO TEXHOJOTUYECKOTO
000pyIOBaHUS M KOHTPOJIBHO-U3MEPUTEIBHBIX MPHOOPOB ISl CHUCTEM, pabOTArOIIUX IO
BBICOKHM U CBEPXBBICOKUM JaBJICHUEM;

- METOAMKHA HCCIIeNOBaHUs (Da30BBIX PABHOBECHH IPU BBICOKMX JAaBICHUSAX B
CHUCTEMAax Pa3IM4YHOU IIPUPOLBL;

- METOABl M  TOAXOIbl K  MOJEIMPOBAHHMIO TPOIECCOB M  aIIaparoB
CBEPXKPUTUUYECKUX TEXHOJIOTHUH.

Ymems:

- BEIOMpaTh O00OpYyJOBaHWE JUIS TPOBEACHUS TPOIECCOB C HCIOJIB30BAHUEM
TEXHOJIOTHI CBEPXKPUTHUECKHUX (DIIFOHIOB;

- pacCUUTHIBATh MapaMeTPbl U PEKUMBI pabOThl OCHOBHOTO M BCIIOMOTaTEIHHOTO
000py/I0BaHUsI CBEPXKPUTUUECKIX TEXHOJIOTHIA;

- MIPOBOANTH HCCIICNOBAaHUS ()Aa30BBIX PABHOBECHH CUCTEM PA3IUYHON MPUPOIBI
IIPU BBICOKUX JIaBJICHUSX;

- KOMILUIEKTOBAaTh YCTAaHOBKH, pabOTaoIMe MPU BBICOKUX JABJICHUSAX, 3aIlIOPHO-
perynupymoiiei apMaTypoil 1 KOHTPOJIbHO-U3MEPUTEIBHBIMU PUOOPaMHU;

- KCIIO0JIh30BaTh COBPEMEHHbBIC aHATMTUYECKUE METOIbI JJIsl UCCIIEIOBAHUS CBOMCTB
CBEPXKPUTHUYECCKUX (ITFOUIOB;

- BBIOMpaTh HarboJIee MOAXOIAIINEe METOIBI i HHCTPYMEHTBI JUISI MOJACITUPOBAHUS
MIPOIIECCOB U aIapaTOB CBEPXKPUTHUCCKUX TEXHOIOTHH.

Bnaoemsy:

- OCHOBaMH TPOIIECCOB MOTy4YeHUSI U 00pabOTKM MaTepUaloB C HCIOJb30BaHUEM
TEXHOJIOTHI CBEPXKPUTHUECKUX (PIIFOMIOB,;

- COBpEMEHHBIM HMHCTPYMEHTapHeM pPa3pabOTKH U co3JaHus 000pyAOBaHUs
CBEPXKPUTUYECKUX TEXHOJIOTUH;

- OCHOBHBIMM  HaBBIKAMHU  NPOEKTHUPOBAHUS  MPOU3BOJCTB,  HMCHOJIb3YIOIIHNX
TEXHOJIOTHH CBEPXKPUTUUECKHUX (DIIFOHUIOB;

- COBPEMEHHBIMU 3HAHUSIMHU B 00JACTU CBEPXKPUTUYECKHX (IIOMAOB U cMecel Ha
X OCHOBE.

3. OFbEM JUCIIATIJIMHBLI U BUJbI YYEBHON PABOTHI

. O0béM TUCUMTLTHHBI
Buabl yueOHoii padoTnl 3E AKan, . Acip.s.

O0mas TpyA0eMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY 4 144 108
MJIaHy
KoHTakTHas pa6oTa — ay1MTOPHbIE 3aHATHUS: 1,41 51 38,25

B TOM 4HcJje B popMe NPaKTHYECKO MOATOTOBKH: 0,11 4 3
Jlexun 0,47 17 12,75
[TpakTuueckue 3austus (I13) 0,47 17 12,75
JlaGopaTtopusie paboTs (JIP) 0,47 17 12,75

B TOM 4Hclie B (hopMe MPAKTHIECKON MOTOTOBKHU: 0,11 4 3




Buabl yueOHoii padoTsl

O0BEM TUCHUTIINHBI

3E

AKkajn. 4.

AcTp.4.

CamocrositesbHasi padora (CP):

2,59

93

69,75

Bua uTOroBoro KOHTpoJIs:

3a4€T ¢ OLEeHKOM




4. COOEP)KAHUE JUCIIUITJINHbI

4.1 Pasznesnbl TUCHUIIMHBI U BHABI 3aHATHH

AKkazieM. 4acoB

Ne m/m Paznen qucuumimnbl Beero Texunm 3 i CP
BBenenue 1 0,5 0,5 — —

1 Pa3nes 1. CBepxkpuTHYecKOe COCTOSIHNE BeleCTBA 14 2 2 - 10

11 @Da30BbIe COCTOSIHUS 7 1 1 - 5

1.2 CBepXKpUTHUECKOE COCTOSIHUE BELIECTBA 7 1 1 - B

2 Pasznen 2. CBepxXkpuUTHYeCKHMe  TeXHOJOTHH  MOJyYeHUs! 14 5 5 _ 10
MOHOJIMTHBIX M KHJIKHX MAaTEPHAJIOB

21 TexHonorun u (GU3NYECKHE OCHOBBI IMOJIYYEHHUS MOHOJUTHBIX U 7 1 1 _ 5
KHUJIKHX MaTEPUAJIOB C MCIIOIh30BAHNEM CBEPXKPUTHUECKUX (MIIIOH]IOB

29 ArnmnaparypHoe opopMICHHE TEXHOJIOTUN MOJTYYSHHUS MOHOJIUTHBIX U 7 1 1 _ 5
KHUJIKHX MaTEPUAJIOB C MCIOJIH30BAHUEM CBEPXKPUTHUECKUX (DITFOHJIOB

3 Paznen 3. CBepxkpuTuyeckue  TEeXHOJIOTHH  MOJyYeHUSI 29 9 9 8 10
JAUCIEPCHBIX MATEPHAJIOB

31 TexHonoruu W (PU3NYECKHE OCHOBBI IOJTYYEHHS] JTUCHEPCHBIX 15 1 1 8 5
MaTEepPHAaJIOB C MCIIOJIb30BAHHEM CBEPXKPUTHUYECCKUX (PIIIOUIOB

39 AnmnaparypHoe ohopMIeHHE TEXHOJOTHH MONyYeHUs! HCIEPCHBIX 7 1 1 _ 5
MaTEpPHAaJIOB C MCIIOJIb30BAHMEM CBEPXKPHUTHIECCKUX (PIIIOUIOB

4 Paznen 4. EmkocTHbe annapaTbl BLICOKOTO JaBIeHHS A 14 9 9 _ 10
CBEPXKPHUTHYECKHX TEXHOJIOTH i

41 OCHOBHBIC THITBI U KOHCTPYKIIMH EMKOCTHBIX amnmapaToB BBICOKOTO 7 1 1 _ 5
JTABJICHHUS

49 KOHCTpYKIIMOHHBIE MaTepHaibl, NPUMEHsEeMbIe s paboThl IpH 7 1 1 _ 5
BBICOKHX U CBEPXBBICOKHX JIABJICHUSX

5 Pa3nen 5. KoutpoJsibHo-u3MepuTelbHbIe MPUOOPHI 1JIs1 MPOILECCOB, 15 15 15 _ 12
NPOTEKAIOIIUX PH BHICOKHX M CBEPXBBICOKHX /IABJICHUSIX

51 Metoabl U3MEPEHHS] BBICOKUX M CBEPXBBICOKUX JIABJICHHI 5 0,5 0,5 — 4

5.2 M3MepeHne U peryJinpoBKa pacxo/ia CKaTou Cpeibl 5 0,5 0,5 - 4

5.3 M3mepenue TemnepaTypsl IPU BBICOKOM JIaBJICHUU 5 0,5 0,5 - 4




AxkazieM. 4acoB

Ne i/t Pa3gen nuciuIninHbl Boero Texumn 3 P CP

6 Pa3nen 6. BcmomorareabHoe oiiopy;[OBaHne U JIeTAJIl YCTAHOBOK 16 2 2 _ 12
CBEPXKPHTHYECKHX TEXHOJIOTHi

6.1 MeTonsl  co3maHUS  JAABICHUST TP HOPMAJIbHBIX M BBICOKHUX 4 0.5 0.5 _ 3
TEMIEPaTypax

6.2 HarpeBanue npu BBICOKHX JaBICHUSIX 4 0,5 0,5 — 3

6.3 3anopHO-peryaupyroIias apMarypa yCTaHOBOK BBICOKOTO JIABJICHUS 4 0,5 0,5 - 3

6.4 [TepemennBanye ¥ MUPKYIISIHS IO TABJICHHEM 4 0,5 0,5 — 3

7 Paznen 7. AHaauTHYeCKHe MeTOJAbl HCCJIEIOBAHHS CHCTEM NPH 20 25 25 _ 15
BbICOKHX JIaBJIEHHSX

71 MeToauku HccaenoBaHuN  (PAa30BBIX PABHOBECHH IPH  BBICOKHMX 4 0.5 0.5 _ 3
JIABJICHUSX

7.2 MeTto bl 0TOOpa MPOO M METOJIBI aHAIT3A 4 0,5 0,5 - 3

7.3 OnpenenieHne CKMMaeMOCTH Ta30B U JKUJIKOCTEN 4 0,5 0,5 — 3

74 Metonuka W3MEpPEHUs IOBEPXHOCTHOTO HATSDKCHHUS HA TPAHMIIC 4 05 05 _ 3
JKHJIKOCTB — T'a3

75 OnTuveckre, pPEHTTCHOBCKHE W WHBIC CIEKTPAJIbHBIC METO/IBI, 4 05 05 _ 3
JIICKTPUYCCKUE U3MEPCHHUS

8 Pa3nen 8. UHCTPYMEHTHI U MeTOAbI MOeJIHPOBAHUS MPOIECCOB U 28 25 25 9 14
annapaToB CBEPXKPUTHYECKHX TEXHOJIOTHI ’ ’

8.1 OcobenHoctH MOJepOBAHHs MPOIIECCOB " anmapaToB 3 05 05 _ 9
CBEPXKPUTHUYECKIX TEXHOJIOTHIA ’ ’

8.2 CoBpeMeHHbIE HHCTPYMEHTBI MOAEINPOBAHHUS 3 0,5 0,5 - 2

8.3 MynpTUMacTabHble TOIX0IbI K MOAESITUPOBAHUIO 3 0,5 0,5 — 2

8.4 MonenupoBanre MHOTO(a3HBIX CUCTEM MPHU BBICOKHX JABJICHUSIX 9,5 0,5 0,5 45 4

8.5 Moenu TypOyJICHTHBIX TCUSHUIN 9,5 0,5 0,5 45 4
HUTOI'O 144 17 17 17 93

10




4.2 ConeprxaHue pa3iejoB JUCHUNINHBI

Benenne. Kparkuil uCTOpUUecKUil OUEpK pa3BUTHS CBEPXKPUTUYECKUX TEXHOJIOTUH M
METOJIOB HCCIIEJOBAHUM CHCTEM IpPU BBICOKMX M CBEPXBBICOKHUX JaBieHUAX. COBpeMEHHbIE
00J1aCTH MPUMEHEHHUS CBEPXKpUTUUECKHUX TexHosorui. Llenu u 3apaun quctuminabl. OCHOBHBIE
MOHSTHSI U OTIPEIeIICHUSI.

Paszoen 1. Ceepxkpumuueckoe cocmosanue geujecmea. Uto Takoe CBEPXKPUTHUECKOE
cocrosiHue BemiectBa. PazoBblie nuarpamMmbl. Kputnueckas Touka. CBOMCTBA CBEPXKPUTHUECKUX
¢mronnoB. BemiectBa, TNpUMEHsieMble B KadeCTBE CBEPXKPUTUYECKUX PACTBOPHUTEICH.
VYpaBHEHHUS COCTOSIHUS BEIIECTBA.

Pazoen 2. Ceepxxpumuueckue mexHo102UU NOAYYEHUA MOHOTUMHBLIX U HCUOKUX
mamepuanoe. Knaccuduxaiusi TeXHOJOTHI MOIYYEHUS MOHOJUTHBIX U JKUJIKUX MaTEepHaJIOB.
OCHOBHbBIE KOHCTPYKIHUU TEXHOJOTHYECKUX aIIApPaTOB U TUIOBBIE TEXHOJIOTUYECKUE CXEMBI.
Pexumbl  pabotbl oOopynoBaHusi. Du3MUECKHE OCHOBBI CBEPXKPUTUYECKUX IPOLIECCOB
MOJIYYCHHUS] MOHOJIUTHBIX U KUIKUX MaTECPUAIIOB.

Pazoen 3. Ceepxkpumuueckue mexHo102UU NOJIYYEHUA OUCHEPCHBLIX MAMEPUAI0s.
Knaccudukanus TeXHOJOTHH TONy4eHUs] TUCIEPCHBIX MarepuaiioB. OCHOBHBIE KOHCTPYKIIHU
TEXHOJIOTMYECKHX allllapaToB M THUIOBBIE TEXHOJIOTHYECKHE CXeMbl. Pexumbl paboThI
obopynoBanus. dusnyeckne OCHOBBI CBEPXKPUTHUUYECKUX IMPOIIECCOB MOJYYCHHS TUCIEPCHBIX
MaTepuasoB.

Pazoen 4. Emxocmuvie annapamvi 6vicokozo 0aenieHus Onsa CEePXKPUMUUECKUX
mexHoo2uii. OCHOBHBIE TUIBI M KOHCTPYKIMU EMKOCTHBIX allllapaToOB BBICOKOTO JABIICHUS.
KoHcTpyKIIMOHHBIE MaTepualibl, MPUMEHSIEMBbIC IJisi paOdOThl MPH BBICOKUX M CBEPXBBICOKHX
JABJICHUSIX.

Pazoen 5. Konmponvho-uzmepumenvnvle npudopsvt 01a HPOUeccos, NPomeKaroujux
HpU BbICOKUX U CBEPXBBLICOKUX OasieHusx. MeTollbl U3MEpPEHHs] BBICOKMX M CBEPXBBICOKHX
naBieHuid. M3MepeHue u peryiampoBKa pacxoja cxaTou cpenbl. Mi3mepeHue temmeparypsl npu
BBICOKOM JIaBJICHUHU.

Pazoen 6.  Bcnomozamenvnoe  obopyooeanue u  Oemanu  yCmMAaHOB8OK
céepxXKpumuueckux mexnonozuii. Metonpl co31aHus JaBIEHUS NP HOPMAIbHBIX U BBICOKHX
temriepatypax. Cxatue razoB. Ckarwe >kuakocted W TBEpAbIX Ten. Co3gaHue BBICOKHX
JMABJICHUH C OJHOBPEMEHHBIM MPHUIOKEHHWEM CHJIBI caBura. HarpeBaHume mpu BBICOKHX
naBneHusax. CxaThe MPU HU3KUX TeMIIepaTypax. 3alopHO-pEryIupyrolas apMaTypa yCTaHOBOK
BBICOKOT'O JIaBJICHHUs. 3aTBOPHI TaOOPATOPHBIX ammaparoB. [lepeMerBane U MUPKYISAIUS O]
nasieHueM. Oo1iee o0opy1oBaHUE 1aOOPATOPHIl CBEPXKPUTUUYECKUX TEXHOIOTHI.

Paszoen 7. Ananumuueckue memoosl uccie006anus CUCHEM NPU bICOKUX OABICHUAX.
Mertoauku uccnenoBanuii (pazoBbIX paBHOBECHH MPU BHICOKUX JIaBIICHUSIX: CUCTEMA JKUJIKOCTh —
ra3, cuctemMa TBEPJIOE Tel0 — >KUJAKOCTb, CUCTEMa Ta3 — ra3, cHUcTeMa TBEPJIOE TEIo — ras.
Metoasl oT6opa mpod W MeToAbl aHanu3a. OnpesesieHne C)KUMAeMOCTH Ta30B M JKHJIKOCTEH.
Meroanka n3MepeHHs: MOBEPXHOCTHOTO HATSKEHUSI Ha TPAHMIIE KHJIKOCTh — ra3. Onruueckue,
PEHTIE€HOBCKHUE U UHBIE CIIEKTPATIbHBIE METO/IbI, SJICKTPUUCCKHE U3MEPEHHSI.

Pazoen 8. Hucmpymenmovr u memoovl MOOeAUPOBAHUA NPOUECCO8 U ANNAPAMOE
ceéepxKpumuueckux mexnono2uii. OCoOEHHOCTH MOJEIUPOBAHUS IPOLIECCOB M ammnapaToB
CBEPXKPUTUYECKUX TEXHOJIOTUM. CoBpeMeHHbIE WHCTPYMEHTBI MOJICTTHPOBAHUSI.
MynbTrMaciTabHbIE TTOAXOABI K MOACIUPOBaHUI0. MoienrpoBanre MHOTO(GA3HBIX CUCTEM MPH
BBICOKHX JaBJICHUAX. Mojenu TypOyIeHTHBIX TeUSHUH.



5. COOTBETCTBHE COAEPKAHUA TPEBOBAHUAM K PE3YJIbBTATAM OCBOEHUA INCIHUIIJIMHBI
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3HaTth:
1 | OCHOBHBIC THIbI MPOLECCOB MOMYYCHUS H 00pabOTKM MaTepUaIOB C HCIOJIB30BAHUEM TEXHOJOTHI + |4
CBEPXKpUTUYECKHUX (DITIOUIOB
o | OCHOBHBIC TUIIBI, KOHCTPYKLIMH M XapaKTEPUCTHKH TEXHOJIOTHIECKOTO 00OpymOBaHUs JJIsl POBEICHUS P R
IIPOLIECCOB C UCIOJB30BaHUEM TEXHOJIOTUH CBEPXKPUTHUECKHX (IIOUI0B
3 (GU3HYECKHE OCHOBBI CBEPXKPUTHUCCKHUX (DIIFOUIOB, TO3BOJIIONINE MPEACKA3bIBaTh CBOMCTBA YUCTHIX PO R
CBEPXKpUTUYECKHUX (DITIOUIOB, a TAKXKE cMecel Ha MX OCHOBE
TUIBI, KOHCTPYKIIMM ¥ OCOOCHHOCTH BCIIOMOTAaTEIIbHOTO TEXHOJIOTHYECKOTO OOOpYIOBaHUS U
4 | KOHTPOJILHO-U3MEPUTEIBHBIX MPUOOPOB ISl CUCTEM, PAOOTAIOIIMX IO/ BBICOKUM M CBEPXBBICOKHUM + | +
JIaBJICHUEM
5 | METOIMIKH HCCIIC/IOBAHNS (a30BbIX pPaBHOBECHI MpPU BBICOKUX JABICHUSX B CHUCTEMax pa3IHUYHOMI +
IPUPOIBI
6 | MeToJIbl M MOAXO/IbI K MOJCIIMPOBAHUIO MPOIIECCOB U AINIMAapaTOB CBEPXKPUTUYECKUX TEXHOJIOTHM +
Ymerb:
7 BHIOMpAaTh  O0OpyJIOBaHWE [UJIi TPOBEACHHUS  MPOIECCOB C  HCIOJIb30BAHUEM  TEXHOJOTUU P P T I
CBEPXKPUTUYECKHUX (DITIOUIOB
g | PAcCUMTBIBATE TapaMETPhl M PEKUMBI paboThl OCHOBHOTO U BCIIOMOTAaTEIIBHOTO O0OpYIOBaHUS P R +
CBEPXKPUTUYECKUX TEXHOJIOTUHN
9 | mpoBOIUTH HcceIoOBaHUs (ha30BhIX PABHOBECHN CUCTEM PA3IMYHON MPUPOIBI TPH BBICOKUX JIABJICHHSX | + + +
10 | KOMIUIEKTOBATb  YCTAHOBKH, paboTatoiyie TpU BBICOKUX JABJICHUSAX, 3allOPHO-PETYIUPYIOIICH +
apMaTypoil M1 KOHTPOJIbHO-U3MEPUTEIHHBIMHI MPUOOPAMHU
11 | MCHOIB30BATE COBPEMEHHDIE AHATUTHYECKHE METO/IbI JUIA HCCIIE/0BaHHs CBOMCTB CBEPXKPUTHUYECKUX +
dbarou10B
12 BbIOMpaTh HauOoliee MOAXOASIINE METO/bl W WHCTPYMEHTBI UL MOJCIMPOBAHHA IPOLECCOB M 4
arnmapaToB CBEPXKPUTHYECKUX TEXHOJIOTHI
Baaners:
13 | ocHOBaMU TMpOILIECCOB TMOJIYYeHHs ¥ 00pabOTKM MaTepHalioB C HCIOJb30BAaHMEM TeXHolorwii | + | + | +




Paznen nuciimminebl

Paznen 1

Pazmen 2

Pasnen 3

Paszgen 4

Pasmen 5

Pasnen 6

Pazmgen 7

Pasnen 8

CBEPXKPUTHYECKUX (PIIIONI0B
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COBPEMEHHBIM HMHCTPYMEHTApUEM pPa3pabOTKU U CO3JaHus OOOPYIOBAHHS CBEPXKPUTHUICCKHIX

TEXHOJIOTUH

15

OCHOBHBIMH HaBBIKAMU
CBEPXKPUTUYECKHUX (DITIOUIOB

MMPOCKTUPOBAHUA

MPOU3BOJCTB,

HCIOJIB3YIOUX TCXHOJIOTHH
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COBPEMEHHBIMU 3HAHUSIMU B 00JIACTH CBEPXKPUTHUYECKHX (DIIIOMIOB U CMECEH Ha X OCHOBE

+

B PE3YIbTAaTC OCBOCHUA AWUCHUILIMHBI CTYACHT JOJIKCH HpI/IO6peCTI/I CICOYIOIIUEC npod)eccuouaﬂbubte Komnemenuuu u uudukamopbt

00CMUIICeHUA .

ux

17

Koxa v nanmenoBanue IIK

Kon | HAUMEHOBAaHHE
poctukenus INK

HHIMKATOpA

18

[IK-1. Cnocoben  ¢opmynupoBaTh
UCCIIEIOBATEIbCKHE 3a/1aun B
HAHOWH)KCHEPUH M PEIIaTh UX.

Hay4YHO-
oOJractu

[IK-1.2 YMeeT NpUMEHATH IOIY4YECHHBIE 3HAHUSA
JUI. CUCTEMHOTO U KOMIUIEKCHOI'O IPOBEIEHUS
Hay4HbIX UCCIIeI0BaHUN B obnactu
npodecCHOHATLHOM IS TEIILHOCTH.

19

[IK-2. CnocobeH NOpOBOIUTH TEOPETUYECKUE U
AQHAJTUTUYECKUE UCCIIECIOBAHUS CTPYKTYphl U
CBOMCTB (PYHKIIMOHANBHBIX W KOMIO3HIIMOHHBIX
HAaHOMATEPHAJIOB, OCYIIECTBIATh H3MEPEHUS W
KOHTpOJIb  MapaMeTpOB MpPOILIECCOB MpPU  HX
MOJTYYCHHH.

[IK-2.1 3Haer OCHOBBI NPOIIECCOB U TEXHOJIOTUN
MIOJIy4EHUs (GYHKIMOHATBHBIX U
KOMITO3UIIMOHHBIX HAaHOOOBEKTOB U
HAaHOCTPYKTYPHUPOBAaHHBIX MaTEPUAJIOB.

20

[IK-2. CnocoOeH npoBOIUTH TEOPETUYECKUE W
aHAJIUTMYECKUE MCCIEOBAHUS  CTPYKTYPbl U
CBOWCTB (PYHKIMOHAIBHBIX M KOMIIO3HIIMOHHBIX
HaHOMATepPHAaJIOB, OCYLIECTBIATh M3MEpPEHHUS U
KOHTPOJb  IMapaMeTpOB MPOLECCOB TIPU  HX
MOJTYYCHHUH.

[IK-2.2 YMeeT npoBOAUTH U3MEPEHUSI U KOHTPOJIb
apaMeTpoB TEXHOJIOTUYECKUX orepanui
IIPOLIECCOB NPOU3BOJICTBA HAHOMATEPHAJIOB.

21

[IK-2. CnocoOeH NpoBOIUTH TEOPETUYECKUE H
QHAINTUYECKUE HUCCIEIOBAaHUS CTPYKTYpbl U
CBOMCTB (PYHKIMOHAIbHBIX M KOMIO3UIIMOHHBIX

[1K-2.3 Bnangeer HaBbIKaMU aHAJIM3a PE3yJbTaTOB
AHAJIMTUYECKUX U TEOPETHUYECKUX HCCIEIOBAHUIN
B 00JIaCTH MaTeprajIoB HAHOMHKEHEPHUH.

13
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HAHOMATEPHAJIOB, OCYIIECTBIATh HM3MEPCHHS U
KOHTPOJIb  [TAPaMETPOB  TMPOIIECCOB IPH  HX
HOJYYCHHUH.
IK-3. Criocoben ucnons3oBath | [IK-3.1 3HaeTr oCHOBHBIE MeTONBI 00pabOTKU
uH(GOPMaIMOHHBIE TEXHOJIOTHH, METOJIbI | TAaHHBIX JUIS aHAJM3a Pe3yJIbTaTOB HCCIICOBAHMIMA
MaTeMaTHYECKOTO0 MOJICIMPOBAaHUS U O0pabOTKH | pU MOJyYCHUN (GYHKIIMOHATBHBIX U
oo | MAHHBIX JIs KOMITO3UITUOHHBIX HAHOMATEPHAJIOB. + |4
UCCIICIOBaHMs,  MPOTHO3MPOBAHHUSA,  PACUCTOB
CTPYKTYpPbI, CBOWCTB M HPOICCCOB IOIYUCHHUS
(bYHKIIMOHATBHBIX 5 KOMITO3UIIMOHHBIX
HAaHOMATEePHAJIOB
T1K-3. Crocoben ucnons3oBarh | [1K-3.3 Brageer HaBBIKAMH MAaTEMaTHYECKOTO
uH(GOPMaIIMOHHBIE TEXHOJIOTHH, METOJIbI | MOJCIMPOBAHKUS  JUIS  pacueTa  OCHOBHBIX
MaTeMaTHYECKOTO0 MOJICIMPOBAHUSA W OOpabOTKH | MapaMeTpOB W MacIITaOUpOBaHHS —IPOIECCOB
03 | MAHHBIX 11 MOJTyYCHHUS (GYHKIIMOHATIBHBIX 5 +
UCCIIC/IOBaHMsI,  MPOTHO3MPOBAHHUS,  PACUCTOB | KOMIIO3UIIHOHHBIX HAaHOOOBEKTOB u
CTPYKTYpPBI, CBOMCTB ¥ TIPOIICCCOB TIOJYYCHHUS | HAHOCTPYKTYPUPOBAHHBIX MAaTEPUATOB M MU3JEIUAN
GYHKIIHOHATBHBIX u KOMIIO3UILIMOHHBIX | U3 HUX
HaHOMAaTEePHAJIOB
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUS

6.1 IlpakTHYeckue 3aHATUHSA

IIpuMepHbIe TeMBbI NPAKTHYECKUX 3aHATHH 10 JUCIHUIJINHE.
IIpenycMoTpeHbl NPAKTHYECKHE 3AHATHS 00y4aK0IIerocs

MAarucTparypsl B o0beme 17 akan. 4.

Ne pazpena N
Ne HHCIEHH?IHHH TeMbl MPaKTUYECKUX 3aHATUI Yacrl
1.1 Pemenue 3amay 00paboTKH (ha30BBIX TUArpamMM BEIIECTB 15
1 Pacyér CBOMCTB 4YHCTBIX BEIIECTB M HX CMECEH C
1.2 WCIIOJIb30BAHUEM  yPaBHEHHH  COCTOSIHUS WM IIPaBUI 1
CMEIICHUs
Pacuér marepuanpHOrO M TEIMJIOBOrO OajlaHca mporecca
2.1 MOJIyYCHUSI MOHOJIMTHBIX MW JKUJKAX MAaTepHalOB C 1
5 HCIOJIb30BAaHUEM CBEPXKPUTHUECKUX (IIIOMI0B
Co3anue TEXHOJOTHYECKHX CXEM IMpoIecca IOTYICHHS
2.2 MOHOJHTHBIX M XKHUJAKHUX MAaTepHalioB C HCIOIb30BAaHUEM 1
CBEPXKPUTHUIECCKHUX (DITIOUIOB
31 Pacuér marepuanpHOrO ¥ TEIMJIOBOrO OallaHca mpolecca
' MOJTyYEHUsSI JWCIIEPCHBIX MAaTEPUANIOB C HCIOJIb30BAHUEM 1
3 CBEPXKPUTUYECKHUX (DITIOUIOB
39 Co3nanue TEXHOJOTHYECKHX CXEeM IpoIecca IOTyICHHS
' JUCTIEPCHBIX MaTepuasoB c UCIIOJIb30BaHUEM 1
CBEPXKPUTHUIECCKHUX (DITIOMIOB
4.1 Pacuér Tonmuabl 006evaiiky anmaparta BBICOKOTO JTaBICHUS 1
4 42 Pacuér mpenenbHBIX  HANpPsHKEHUH  KOHCTPYKLIHMOHHBIX 1
' MaTepHUaJIOB
5.1 [TonGop cpencTB u3MepeHust TaBICHU 0,5
5 5.2 [TonGop cpencTB u3MepeHus pacxoaa 0,5
5.3 [ToxGop cpencTB U3MEPEHHSI TEMITEPATYPHI 0,5
6.1 Pacuér Hacoca BBICOKOTO JaBJIE€HUS 0,5
6.2 Pacuér maBnenus B ammapare, CO3/1aBaeMOro IMpU HarpeBe 05
6 ' KUJIKUX U Ta3000pa3HbBIX Cpell ’
6.3 Pacuét mpoxoIHOTO ceueHHs UrobYaToro KianaHa 0,5
6.4 Pacuér npou3BOAUTEIHHOCTH MUPKYIISIIMOHHOTO HACOCA 0,5
71 [TocTpoeHMe MPOIECCHBIX KPUBBIX Ha JUarpammax (pa3oBOTO 05
' COCTOSIHUS :
7.2 Pacuér koHcTpyKIIMU TPOOOOTOOPHOTO MITYIIEpA 0,5
7 7.3 Pacuér kor¢dHulMeHTOB C)KUMAEMOCTH Ta30B U KUAKOCTEH 0,5
74 Pacuér koaddunueHTa TOBEPXHOCTHOTO HATSHKEHUS T10 05
' IKCIIEPUMEHTAIILHBIM JTAHHBIM ’
75 O0paboTka pe3yNbTaTOB CIEKTPATBLHOTO aHATHN3a 0,5
8.1 [Toctpoerne CAD-Momenu ammapata 0,5
8 8.2 [TocTpoenune pacu€THOM CETKH 0,5
8.3 Pacu€r TeueHus1 CBEpXKPUTHUECKOTO (IIIOHIa 0,5




No Ne pasziena TeMbl MPaKTUYECKUX 3aHITUH Yacer
JUCLUTIIINHBI
8.4 ITocTpoenue MOJEIn MHOTO0(a3HBIX CUCTEM B 05
CBEPXKPUTUYECKOM COCTOSIHUH
85 Pacuér TypOynmeHTHOTO  TEYEHHS  CBEPXKPHUTUYECKOTO 05
dmona '

6.2 JlabopaTopHble 3aHATHSI

Brimonnenue 1a00paTOpPHOTO MPaKTHKyMa CIIOCOOCTBYET 3aKpEIUICHHIO MaTepuana,
U3y4aeMoro B aucuuiuinHe « CéepxKkpumuuecKue mexHonozuu 6 nPOMulieHHOCIUY , 3 TAKKE
CHOCOOCTBYET TNPHOOPETCHHIO TMPAKTHUYECKUX HABBIKOB IMPOBEACHUS TEXHOJOTHUECKUX
IPOLIECCOB C HCIIOJIB30BAaHUEM CBEPXKPHUTHYECKUX (DIIOMIOB M COCTABICHUS MaTEeMaTHYECKUX
MoOJIeNIel TEXHOJIOTUYECKHX MPOLIECCOB U aIlapaTroB.

MakcumanbHOe KOJMYECTBO OaIoB 3a BBINOJIHEHHE JIAOOPATOPHOTO MPAKTHKyMa
cocraBisier 40 OamnoB (MakcumansHO 10 GamioB 3a kaxayro paboty). KommdectBo pabot u
0aJI0B 32 KaXIyI0 paboTy MOXKeET ObITh M3MEHEHO B 3aBHCHMOCTH OT MX TpyAoeMKocTd. O0muit
PEUTHHT TIO0 TUCUHUILIMHE TIPEICTaBIICH Janee B pazzene 8.1.

[Ipumepsl 1a60paTOpHBIX padOT U MOJYJIH, KOTOPbIE OHU OXBAaThIBAIOT

Ne paznena

HaumenoBanue nabopatopHbix padboT Yacsl
JMCLUIUIMHBI

JlabopaTtopnast pabora Nel. MccrnenoBanue pazoBOro cCoCTOsIHUS
1 3 MHOTOKOMITOHEHTHOM CHUCTEMBI npu nepexoie B 4
CBEPXKPUTHUIECKOE COCTOSTHUE

JlaboparopHas pabota Ne2. [lomydeHue MOpPOIIKOB Ha OCHOBE
2 3 CyOMUKpDOHHBIX YaCTUI[ C HCIOJb30BAHUEM TEXHOJOTHH 4
OBICTPOTrO PACHIMPEHHS CBEPXKPUTUICCKHUX (PIIFOUIOB

JlaGopatopnass pabora Ne3. MopenupoBanue mporecca
3 8 pacTBOpeHHUs] BEIIECTB B CBEPXKPUTHUECKOM (irouae B 4,5
anmapare MpOTOYHOTO THIA

JlaboparopHas pabora Ned. MonennpoBaHue TypOYIEHTHBIX
4 8 pe’)KuMa HCTEUCHMsI CBEPXKpPUTHYECKOro (urouaa U3 coria 4,5

dbopcyHKH

7. CAMOCTOSATEJIBHASA PABOTA

VuebHoit  mporpamMmoi  aucHUIUIMHEL  «CeéepxKpumuyeckue  MmMexHON02UU 8
npomvlieHHOCmuU) TIPEYCMOTPEHA CaMOCTOsTeNbHas paboTa cTyJeHTa B o0béMe 93 akaj.
gacoB. CamocTosTenbHas paboTa MPOBOAUTCA C LEIbI0 YIIIyOIEeHUs 3HAHUH MO JUCHUIIIMHE U
peycMaTpUBAeT:

- peryJsipHyto MpopaboTKy MPOWJEHHOTO Ha JIEKIUSAX U MPAKTHUECKUX 3aHATHUIX
yueOHOro MaTepuana;

- MOJATOTOBKY K KOHTPOJIBHBIM paboTam;

- BBITIOJTHEHUE  pacy€THO-Tpaduyeckux padoT COIMIaCHO UHAMBHUAYAIbHOMY
3aJJaHHIO;

- O3HAKOMJIEHHE U TPOPAOOTKY PEKOMEHI0BAaHHOM JIUTEpaTyphI,

- MNOATOTOBKY K CAa4C 3a4€Ta U na60paT0pHor0 IIpaKTUKyMa I10 KypCy.

[InanupoBaHHe BpEMEHUM Ha CaMOCTOSATENbHYIO pabOTy, HEOOXOIUMOIro Ha H3y4eHUe
JUCOUIUIMHBI, CTYACHTaAM JIydli€ BCCTO OCYHECTBIATHL Ha BEChb IICPUOJ H3YUYCHUI,
npeaycMaTpuBas MPH 3TOM PeryiisipHOe IMOBTOPEHHME MpoiiieHHOro marepuana. Marepuai,
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3aKOHCHEKTHPOBAHHBI Ha JIEKIMSIX, HEOOXOAMMO pEryJISipHO IONOJNHATH CBEACHHSIMHU W3
JUTEPAaTypHBIX HCTOYHMUKOB, TIIPEJICTaBIEHHBIX B paboyeid mnporpamme. [Ipu pabore ¢
yKa3aHHBIMH HCTOYHHKAMU PEKOMEHIYETCS COCTABISATH KpPAaTKUH KOHCIEKT Marepuana, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOrpaUUecKuX TaHHBIX HCTOYHUKA.

8. IPUMEPBI OLIEHOYHBIX CPEJICTB JJIs1 KOHTPOJISI OCBOEHMS
TACIHATLITAHBI

(PA3JIEJI BBITIOJITHEH B ABTOPCKOU PEJIAKIIAN)

8.1 IIpumepHasi TeMaTHKa pedepaTHBHO-AHAJIUTHYECKOH PadOThI
PedepatuBHo-ananutuueckas  pabora mo  aucuumuiuHe — «CeepxKpumuueckue
MexHO102UU 8 NPOMBIULIEHHOCMU) HE TIPEyCMOTpPEHA.

8.2 IIpumepbl KOHTPOJIbHBIX BONIPOCOB JIJISl TEKYLIET0 KOHTPOJISI 0CBOEHMSI
AUCHUTLTUHBI
Jlns  TeKymiero KOHTPOJIS MPENyCMOTPEHO 2 KOHTPOJIbHBIE paboThl (IO OJHOU
KOHTPOJIbHOM pabote 1o pazaenam 4 u 8). MakcumarnbHas OlleHKa 32 KOHTPOJIbHBIE paboThl 1 1
2 (3 cemectp) cocrarmsier mo 10 GamioB 3a kaxayro. 40 GauioB OTBOISTCSA Ha JabOpPaTOpPHbIC
paboTsl

Pa3nen 4. IlpuMepbl BOMPOCOB K KOHTPOJILHOIH padore Ne 1. MakcumasibHas onenka — 10
0asioB. KonTposbHasi padoTa cogep:KuT 2 BONpoca, no S 6aJ1J10B 3a BONPOC.

Bapuanr 1

3amanue 1. XuMuA CBEpPXKPUTHYECKHX JKUAKOCTeH. JlmarpamMma COCTOSIHUS
OJTHOKOMIIOHEHTHOH cucteMbl. Kputudeckoe cocrosHue m ero ocobennoctu. s OyraHona
P(kp.) = 35,7 at™., a t(kp)=152,8 °C. OrieHuTEe KPUTHYECKHUIT 00beM OyTaHOIIA.

3amanne 2. CocTaBUTH TEIUIOBOM OayaHC ammapaTa BBICOKOTO IaBIIEHHUS MPOTOYHOTO
TUTIA, UCTOIB3YEMOro JUIsl TIOTy4YeHHs] CYOMUKPOHHBIX 4YacTHIl. BHemHuii nuameTp ammapara
%", TommuHa ctenku ammapara 0,08, Beicota anmapata 500 mm. Jluokcun yriepoaa moaaércs
co ckopoctsio 100 Hit/y.

Bapmunanr 2

3ananue 1. IlepeuncnuTh OCHOBHBIE CTaIUM MPOLIECCA CBEPXKPUTHUECKON IKCTPAKIIMH.
Jatp knaccudukanmo anmnapaTos, IPUMEHSIEMbIX JUISl SKCTPAKLIUU.

3amanue 2. PaccuuTarh yAeNnbHYIO TEIIOEMKOCTh U KO3()(PUIMEHT TerIonpoBOAHOCTH
CBEPXKPUTUYECKOW CMECH <«JIMOKCHJ YTIepoaa — 3TaHOI», HaXOISAIIMXCS NIpU TeMIepaTrype
53°C u nasnenun 107 atM. Paccuntath koapduuueHTs Tuddy3un KOMIIOHEHTOB CMECH MpH
YKa3aHHBIX YCIOBUSX.

Pa3nen 8. IlpuMepbl BOMPOCOB K KOHTPOJILHOI padore Ne 2. MakcumanbHas onenka — 10
0asu10B. KonTpoabHast padora comep:kut 2 Bonpoca, no S 6a/1710B 3a BONpoc.

Bapmuanr 1

3amanue 1. CriekTpaibHBIE METOJBI aHAM3a COCTaBa MHOTOKOMIIOHEHTHBIX CHUCTEM B
CBCPXKPUTUUCCKOM COCTOSAHHHU, IMPUMCHACMBIC B TPOU3BOJACTBCHHBIX IIPOLCCCax. HaTB
KIaccuuKanuoo, yka3zaTh oOjacTu mnpuMeHeHue. [IpuBecT cXeMmbl ammapaTypHOTO
odopmITeHHUS.
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3amanue 2. [IpuBecTH OCHOBHBIE ypaBHEHUs MOAH(HUKAINN Moaenn TypOyIeHTHOCTH K-
€. YKa3aTb 0COOCHHOCTH MOJU(PHUKAIMNA U UX OTINYHUS.

Bapuanr 2

3amanne 1. Mertoasl pacuéra kodpuuueHToB MUGPYy3Un Ui MHOTOKOMIIOHEHTHBIX
CHCTEM B CBEPXKPHUTHYECKOM COCTOSIHUH.

3amanue 2. Ha mpumepe (azoBoil auarpaMmbl CHCTEMBI «cBepxkputudeckuid COz —
M30IIPOIIaHOI MIOCTPOUTH TpaduK MPOBEICHUS MPOIECCa CBEPXKPUTHIECKOM CYIIIKH.

8.3 Bonpochl /11 HTOTOBOT0 KOHTPOJIsI 0CBOEHHUS THUCHMILIMHBI (3 ceMecTp — 3a4éT ¢
OLIEHKOI)
buner nmns 3auéra ¢ OICHKOW BKJIFOYAaeT KOHTPOJIBHBIC BOIMPOCHI IO BCEM pasjeiiaM
paboueii MporpaMMbl TUCIUILIIHHBL M COACPKUT 3 BOMPOCA.
1 Bompoc — 10 6amtoB, Borpoc 2 — 15 6aminos, Bornpoc 3 — 15 6anos.
MakcuManbHOE KOJUYECTBO 0ajjIoB 3a 3a4€T ¢ oneHKoM — 40 Oamios.

8.3.1 [IpumMepbl KOHTPOJIBLHBIX BONPOCOB /1JIsl HTOTOBOI'0 KOHTPOJIS OCBOEHUSI AU CHUIIIMHBI
(3 cemecTp — 324€T C OLIEHKOI)
buner ans 3auéra ¢ OIEHKOH BKJIIOYAET KOHTPOJBHBIE BOIMPOCHI MO BCEM pasjesiamMm
paboueii mporpaMMbl IUCIUIUIMHBI U COJCPKUT 3 BOIIPOCA.
1 Bompoc — 10 6aios, Bonpoc 2 — 15 6amos, Boripoc 3 — 15 Gamos.

1. ®a3oBble AMArpaMMbl CBEPXKPUTHYECKOTO IMPOIEcca CYHIIKU (Ui ABYX pa3HBIX
pacTBOpHUTEINEH B 30I1€).

2. Anmapar ISl TIPOBEICHHS Ipollecca CBEPXKPUTHYECKOH cymku. (Cxema.
Ornucanue npoiiecca CBEPXKPUTHIECKON CYIITKH.

3. OOBSICHUTB TIPOIIECC CBEPXKPUTHUECKOH amcopOrmu. CxeMa ABMKCHUS ITOTOKOB B
peaxTope.

4. Craguu mporiecca CBEPXKPHUTHYECKOH dSKcTpakuuu. [IpuBecTd Scku3 ammapara
JUIS IpoIiecca CBEPXKPUTHUECKONW IKCTPAKLIUH.

S, [IpuBecTn 3cku3 anmapara s IPoLecca CBEPXKPUTHUECKON CYIIKH.

6. [TpuBecTH 3cku3 anmapara AJis Mpoliecca CBEpXKPUTHYECKON aicopOLuu.

7. [TpuBecTH 3cKU3 anmapara IJis IpoIecca CBEPXKPUTHUECKONW IKCTPAKITUH.

8. Cxema JABHKEHHS IOTOKOB B PEAKTOPE.

9. OCHOBHBIC ypaBHEHHs ISl ONHMCAHHS COCTOSHHS CHCTEMBI IIOJ JIaBJICHHEM.

CepXxkpuTHUECKUH (iroua.
10.  Ceepxkputmueckue mporeccl RESS, SAS.

11.  OcHoBHBIE apaMeTpbl BEACHUS MPollecca CBEPXKPUTHUECKON CYIIIKH.

12. OcHOBHbBIE CTaguU Mpollecca CBEPXKpUTHUECKOW ancopOuuu. Mcmonb3oBaHue
a’poresei U1 1O0CTaBKHU JIEKApCTBEHHBIX CPEJCTB.

13. dazoBasg auarpamMma JAvoKcuaa yriiepoaa. POHU3MYECKHH CMBICH JIMHUKA Ha
¢a3zoBoit nuarpamme. Kputuueckoe naBieHue, KpuTHYeCKasi TeMIepaTypa.

14. OCHOBHBIE 3Tanbl CBEPXKPUTHUYECKOM CYIIKM. MeXaHM3Mbl MacCOIIEpEeHOCa Ha
Ka)KJIOM U3 3TaIoB.

15. ®dusnyeckuii CMbICT JTUHUN Ha ¢a3oBoil auarpamme. Kputmdeckoe naBieHwme,
KpUTHYECKAs TEMIIEPATYPA.

16. Binsiaue remneparypsl U JaBIEHUS HA IIEPBBIM 3Tall CBEPXKPUTUYECKON CYIIKH.

17.  BnawusHue Temreparypsl U JaBJICHUS Ha BTOPOW ATall CBEPXKPUTHUECKOM CYIIKH.

18.  BimsiHHMe pacxoja CyIIHJIBLHOTO areHTa (CBEpXKPHTHUYECKOTO JHOKCHA YTIIepoIa)
Ha BTOPOM 3Tall CBEPXKPUTUUECKOM CYILKH.

19.  3aBHCHUMOCTH CBEPXKPUTHUECKOW CYIIKH OT TEMIEPATYPhI H JaBICHHS.
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20. BemectBa, wucmoib3yeMble B KaueCTBE CBEpXKpUTHUecKuX (QuromaoB. HMx

XapaKTEPUCTHKH.

21. OCHOBHBIE 3TaIbl CBEPXKPUTHUECKOHN aCcOPOITUH.

22.  Ilapamertpsl (TemnepaTypa, AaBJICHHUE) IPOBEICHUS MPOIIECCa CBEPXKPUTUIECKOM
azIcopOITuu.

23.  CBepxKpuTHUECKHE (PIIOUIBI U UX XapaKTEPUCTHKH.

24.  BausHue napaMeTpoB IIpolecca Ha pacTBOPUMOCTD BEILECTB.

25. Crioco0 opraHm3aIyy mpoiecca CBePXKPUTHICCKON ancoponmu (MepHoaNIeCKUi,
HEIPEPHIBHBIN ).

26.  MaccooOMeHHBIE TPOIIECChI, TPOTEKAIOIIUE IPH CBEPXKPUTUYECKOHN a/IcopOLnu.

27.  3aBHCHMOCTb CBEPXKPUTHUECKOM aaCcOpOLMH OT TEMIIEPATYPHI U 1aBICHUS.

28.  OCHOBHBIE ATaIbl CBEPXKPUTUYECKON IKCTPAKIIHH.

29.  MexaHu3Mbl MacconepeHoca CBEpXKPUTHUECKON IKCTPAKIUH.

30.  Mertoapl HHTEHCH(UKALINY TPOLIECCa CBEPXKPUTUIECKOM SKCTPAKIUH.

31.  Ilapametpsl (TemnepaTypa, AaBJI€HHUE) IPOBEACHUS MPOLIECCA CBEPXKPUTUUECKOM
HKCTPAKIUH.

32.  3aBHCHMOCTb CBEPXKPUTHUECKOM SKCTPAKLIUU OT TEMIIEPATyphl U JaBICHUS.

33.  PaBHOBecHbIE (a30BbIE TUArPAMMBI ISl IBYXKOMIIOHEHTHOM CHCTEMBI «IHOKCH]
yII1epoJa—3TUIIOBBIN CIIUPT» MIPU Pa3IUYHbIX TEMIIEpaTypax.

34.  PaBHOBecHbIE (a30BBIE TUATPAMMBI ISl IBYXKOMIIOHEHTHOM CHCTEMBI «IHOKCU]

yIIepoAa—3THIIOBBIM CIUPT» MPU PA3TUUYHBIX TemrepaTypax. AHanu3 (a3oBBIX JAUATPAMM.
Benenue nporecca cCBEpXKPUTUYECKOM CYILIKH.

35. VpaBuenue Ban-nep-Baansca. 3anuche ypaBHeHus. ®Dusnmueckuil  cMBbICI
NEPEMEHHBIX BXOJSUINX B YpaBHEHUE.

36. VpaBuenue Ilenra-Pobuncona. 3ammch ypaBHeHus. @PU3MUECKUH CMBICH
NEPEMEHHBIX BXOJSUINX B YpaBHEHUE.

37.  ®usnueckuil CMbICI MEPEMEHHBIX BXOAALIMX B ypaBHeHUe Ban-nep-Baansca.

38. du3nYecKuil CMbICI IEPEMEHHBIX BXOIAIUX B ypaBHeHue [lenra-Pobuncona.

39.  CpaBHeHHME KOHBEKTHBHOM CYIIKM M CBEPXKPUTHYECKOH cymKku. OCHOBHBIE
MPEUMYIIECTBA CBEPXKPUTUUECKON CYIIKH.

40.  CnocoObl MpOBEACHUSI CBEPXKPUTUYECKOM CYHIKH. J[OCTOMHCTBA M HENOCTAaTKU
Ka)KJI0TO U3 CIIOCOOOB.

41.  OcHOBHbIE TPEUMYILECTBA CBEPXKPUTUYECKON CYIIKH.

42.  HuskoremmneparypHas CBEpXKPUTHYECKAs CYIIKA.

43.  JlocTOMHCTBA U HEIOCTATKU CIIOCOOOB MPOBEAECHUS CBEPXKPUTHUECKON CYIIKH.

44.  BnusHuUs pacxojia CBEpXKPUTHUECKOTO PaCTBOPUTEINS HA ATAMbl CYLIKH.

45.  BrlcokoTemreparypHasi CBEpXKpUTHUECKAs! CYILKA.

46.  Cnoco0 opraHu3alMy TpoIecca CBEPXKPUTHYECKOW CYIIKH (IIEPHOAWYECCKHIA,
HETPEPbIBHBIN).

47. [Tepuoanueckuit cnoco6 opraHU3aIuy MPOIecca CBEPXKPUTHUECKOUN CYIIKH.

48.  HemnpepbIBHBIN cIOCOO OpraHU3alMy Npolecca CBEpXKPUTHUECKON CYIIKH.

49.  AmnmapatypHoe 0(OpMIIEHHE CBEPXKPUTHUYECKON CYIIKH. OCHOBHBIE Y3IIBI.

50.  KontponbHO-u3meputenbHble  mpubopsl u  aBromartuka (KHIImA) B
TEXHOJIOTMYECKOM CXEME CBEPXKPUTUYECKOHN CYIIKH.

51.  Kakue KOHTpOJbHO-M3MepuTenbHble NpHOopbl U aBToMatuky (KMUIInA) moxHO
MCIIOJIb30BaTh B TEXHOJIOTMYECKOM CXeMe CBEPXKPUTHUECKOHN CYIIKH.

52. JlocTOMHCTBa M  HEAOCTaTKM  PpA3JIMYHBIX  CHOCOOOB  MPOBEACHUS
CBEPXKPUTHUYECKOU CYIIKH.

53.  IloHATue cBEepXKpUTHUECKON a1COPOLIHH.

54.  IlpumMeHeHUe TEXHOJIOTUU CBEPXKPUTHUECKON aJcopOLnu.

55.  TpeboBaHus, mpeabsBIseMble K aAcOpOEHTY (IIOPUCTOMY MaTepualy) U K

a7ICOpPOTUBY MPH MPOBEJACHUN CBEPXKPUTHIECKON aIcCOPOIIHH.
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56.  IIpeumyrecTBa HMCHOJB30BAaHUS CBEPXKPUTHUCCKUX (ITIOUIOB MJIsi BHEAPCHUS
BCIICCTB B MOPUCTBIC MATCPpHUAJIbI.

57.  IlpenmyiiecTBa MCIOJIB30BaHUSA CBEPXKPUTHUECKOW afcoOpOLUM A CO3JaHMs
KOMITO3uI# a’porenib-ADU.

58.  AmnmapatypHoe opopMIIeHHE CBEPXKPUTUUYECKOH afcopOuuu. OCHOBHBIE Y3JIbI.

59. KUIInA B TEXHOIOTHYECKON CXEME CBEPXKPUTHIECCKON afcopOLuu.

60.  IloHATHe CBEpXKPUTHUECKOH IKCTPAKLIUU.

61. Hcnonp3oBaHuE COPACTBOPUTEICH B CBEPXKPUTUUECKOM SKCTPAKIIHH.

62.  OO6sacTu NpUMEHEHUs CBEPXKPUTUYECKOM SKCTPaKILIUU.

63. [IpeumyiuecTBa CBEpXKPUTUYECKON SKCTPAKIMU HaJ KIACCUYECKOM dKCTPAKIUECH.

64.  OcCHOBHBIE OTJIMYHUS MPOLIECCA CBEPXKPUTUUYECKON CYIIKH U CBEPXKPUTHUUECKOM
HKCTPAKIUH.

65.  Cnoco0Obl opraHu3aluy Ipouecca CBEpXKPUTHUECKON IKCTPAKIIUH.

66. Cnoco0 opraHu3zalMy IMpoIecca CBEPXKPUTHUYECKONW SKCTPAKLIUU IPU BBICOKOM
COJIEPKAHUU SKCTPArupyeMoro BelecTsa (IpOTOUHBIH).

67. Cnoco0 opraHuzaliy TNPOLEcca CBEPXKPUTHYECKOW 3KCTPAKIHHM TPH HHU3KOM
COJIepKAHUU SKCTParupyeMoro BelecTBa.

68.  Cnoco0b opraHu3anuy Mporecca CBEPXKPUTHUECKONW IKCTPAKIIUH P BBICOKOM H
HU3KOM COJIep’KaHUM SKCTPArupyeMoro BelecTna.

69.  AmnmapaTtypHoe opopMIIEHHE CBEPXKPUTUYECKON IKCTpaKui. OCHOBHBIC Y3IIBL.

70.  OcHOBHBIE OTIMYHUS ANNApPaTypHOro OPOPMIICHHSI CBEPXKPUTHUYECKOW CYLIKH U
CBEPXKPUTUIECKOHN SKCTPAKIIHH.

71.  KHUIInA TexHOIOrn4ecKkoi cXemMbl CBEpXKPUTHUECKON IKCTPAKLIUH.

72.  Tlpomecchl MUKPOHU3AIMH B KOTOPBIX CBEPXKPUTHYECKUH (DIIFOMI BBICTYNAET B
KadyecTBe pacTBopuress. O0iacTu NPUMEHEHHUSL.

73.  IIpomecc O6picTporo pacumpeHus cBepxkpurudeckoro pactsopa (RESS).

74.  Tlapamertpsl (TeMIieparypa, AaBieHue) npoeaeHus mnpouecca RESS.

75.  Ilpomecchl OBICTPOrO paCIIUPEHUS] CBEPXKPHUTUYECKOTO PACTBOPA B IKUAKHUIMA

pactBoputens (RESOLV) u ObicTporo pacmupeHuss CBEpXKpUTHUECKOTO pacTBOpa B BOIY
(RESAS).

76.  Ilapamerpwl (TemnepaTypa, JaBieHue) mpoBeaeHus mnpoueccoB RESAS wu
RESOLV.

77.  OcHoBHble oTanuus npoueccoB RESS u RESOLV.

78.  OcnoBHble oTinuus npoueccoB RESS u RESAS.

79.  IIpeumymectBa RESOLV u RESAS nanRESS.

80.  IIpemmymectBa RESS nanx RESAS u RESOLV.

81.  Henmocratku RESAS u RESOLV na npumepe RESS.

82.  Ammapatypnoe opopmiienue mporecca RESS. OcHoBHbIE y3I1BIL.

83.  Amnmapatypnoe opopmiienue nporeccoB RESAS u RESOLV. OcHoBHBIE Y3TIbI.

84.  Ommmums anmapatyproro opopmiteHus nporeccoB RESAS u RESOLV ot RESS.

85. [Iponeccst RESS 1 RESAS u ux ocHOBHBIE OTIUYHS.

86.  IIpomecchl MUKPOHHU3AIMHM B KOTOPBIX CBEPXKPUTHYECKUH (DIIFOWI BBICTYIAET B
KadyecTBe aHTupacTBopuTess. O61acTu NpUMEHEeHHUS.

87.  Tlpormecc ocaxkieHUs B CBEPXKPUTHIECCKOM aHTUpacTBopuTeie (SAS).

88.  Ilapamertps (Temmeparypa, JaBlieHHe) IpoBeIeHus npouecca SAS.

89.  Ilpomecc ocaxnenue B razodasHom antupactsopurene (GAS).

90.  Ilapamertpsl (Temmeparypa, JaBjieHUe) npoBeneHus npouecca GAS.

91. [Tonydyenue yacTuil U3 ra30HACHIILIEHHOTO pacTBopa Mmetogom PGSS.

92. [Ipumenenue metona PGSS. IlapameTpsl (TeMiepaTypa, aBlI€HUE) MPOBEIACHUS
npouecca PGSS.

93.  Ilapamerpsl (Temmeparypa, JaBjieHue) nposeneHus npouecca PGSS.

94, Dranbl MOJIETUPOBAHUS CBEPXKPUTHUYECKHUX IIPOLIECCOB.
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95.  TloctpoeHue reoMeTprH BUPTYAILHOTO ammapara.

96.  T'enepanus u aganrtanus pacyéTHON CETKH.

97. OcHOBHBIC ypaBHEHHS, HCIIOJIB3YIONIMECS TPH Pacu€rax CBEPXKPUTHUCCKHX
IPOLIECCOB.

98.  VYpaBHeHHME COXpAaHEHHUS OSHEPrHM JUIl IPOIECCOB, NPOTEKAIOIMX B Cpele
CBEPXKPUTHUYECKOTO (prronaa.

99.  VYpaBHeHHME COXpaHEHHS MacChl JUIS TIPOLECCOB, IPOTEKAOIIMX B Cpele

CBEPXKPHUTUIECKOTO (prronaa.
100. VYpaBHEeHHE COXpAaHECHHS UMITYJIbCA.

8.4 CTpykTypa M npuMep OMJIETOB /IJIfA 32a4€Ta ¢ OLEHKOM
3auéT C OLEHKOH MO AUCUMILIMHE IMPOBOAUTCSA B 3 CEMECTPE U BKIIIOUAET KOHTPOJIbHBIE
3aJjaHus 10 BCEM pasjlienaMm pabdouel mporpamMmbl TUCHUIUIMHBIL. bunet g 3auéra ¢ oleHKon
COCTOUT M3 3 BOIIPOCOB, OTHOCSAIIMXCS K YKa3aHHBIM pa3JiesiaM.
[Tpumep Ousera aJis 3a4€Ta ¢ OIEHKOM:

«Ymeeporcoaro 3as. Munucmepcmeo nayku u evicuiezo oopazoeanus P@
Kageopoii» Poccuiicknii XMMHKO-TeXHOJIOTHYECKHI YHUBEPCHTET
3as. kagh. XOU umenn .. MenaeieeBa
(OIDIHOCTS, HAHMEHOBARHE Ka(eAPL) Kageapa xumuyeckoro u ¢papManeBTH4eCKOro
H.B. Menbiytuna HHKMHUPUHTA
(Mommacs) (M. O. Pavmms) 28.04.02 HanonnKeHepus
« » 20 T Marucrepckas nporpamma — « OyHKIMOHAJIbHbIE H

KOMIIO3UIIMOHHbIEe HAHOMAaTePHAJIbI, U3/1eJIMsl U3 HUX»
Jucnunminna «CBepXKpUTHYECKHE TEXHOJIOTHH B
NPOMBIILTIEHHOCTH»
buier Ne 1
1. OcHOBHBIE 3Tanbl CBEPXKPUTHUECKON aICOPOIIHH.
2. YpasHenue Ban-nep-Baanbca. 3anucek ypaBHeHMs. PU3nUecKUil CMbICT IEPEMEHHBIX
BXOJILIMX B YpaBHEHUE.
3. Ilpouecc ocaxxeHNUs B CBEPXKPUTHUECKOM aHTUpacTBopuTese (SAS).

9. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUITJINHbBI

9.1 PexoMenayemasi imTeparypa
A. OcHoBHas1 1UTEpaTypa
1. Menpmrytuna H.B., CmupnoBa W.B., I'ypuxkoB II.A. Absporenmn — HOBbIE
HaHOCTPYKTYPHUPOBAaHHBIE MaTEpUabl: MOJyYeHHE, CBOWCTBA U OMOMEIUIIMHCKOE IPUMEHEHUE:
yaebHoe nocooue. — M.: PXTY um. Menneneesa, 2012. — 59 c.

b. lonosHuTebHAs JUTEpaTypa

1. Oumep M. Ilpupona kputmdeckoro coctosHud. Mocksa. «Mup». — 1968. —
354 c.

2. Kadapos B.B. Metosbl kKuOepHETUKN B XUMUU M XUMHUYECKOW TEXHOJIOTUH. — M.:
Xumus. — 1985. — 448 c.

3. Crennu I'. da3oBble mepexoabl U KpUTHUECKUE sBICHHA. MockBa. «Mup». —
1973. — 424 c.

4. Ma I1I. CoBpemeHHas TeopHst KpUTHUECKUX siBieHu. MockBa. «Mupy». — 1978, —
304 c.

S. XKyze T.I1. Cxatble ra3sl kak pactBoputenu. Mocksa. «Hayka». —1974. — 111 c.
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6. Kyze T.II. Poas cxaThix ra3oB Kak pactBoputeneii. Mocksa. «Heapa». — 1981. —
165 c.

7. Huxmuc J[.C. TexHuka (PU3MKO-XMMHUYECKHX HCCIACAOBAHUN NPH BBICOKHX U
CBEPXBBICOKHMX AaBleHUsIX. M.: Xumus. — 1976.

9.2 PekoMeH1yeMble HCTOYHHKH HAYYHO-TeXHUYeCKOii nHopManuun
- Pa3gaTouHbIN WILIIOCTPATUBHBIA MaTepUal K JICKLUAM.
- IIpesenTanyu K JEKIUAM.
- Metoanyeckure peKOMEeH1alluy 110 BBIIIOIHEHUIO 1a00paTOpHBIX paboT.

Hay4uHo-TexHUYeCKue KypHaIIbL:

- Kypunan «Csepxkputndeckue Omronapl: Teopuss u Ilpaktuka», ISSN — 1992-
8130;

- Kypnan «The Journal of Supercritical Fluids», ISSN — 0896-8446;

- Kypnan «Du3uka u TeXHUKA BRICOKUX naBieHuii», ISSN — 0868-5924;

- XKypnan «High Pressure Phase Behaviour of Multicomponent Fluid Mixturesy,
ISBN — 978-0-444-88627-9;

- XKypnan «High Pressure Liquids and Solutionsy», ISBN — 978-0-444-81946-8;

- Kypnan «Computer Aided Chemical Engineering», ISSN — 1570-7946;

- Kypnan «Computers and Chemical Engineering» ISSN — 0098-1354;

- Kypnan «Drying Technology», ISSN — 1532-2300;

Pecypcel nHpOpMaImOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH MHTepHeT:
- Pecypcot ELSEVIER: www.sciencedirect.com.

9.3 CpencrBa obecriedeHUsI OCBOEHHS THCIUTITAHBI
Jlns  peanuzanuu  paboyeid  MpOrpaMMbl  MOATOTOBJCHBI  CIEAYIOIIUE CPEICTBA
o0ecrieueHnsa OCBOECHHU JUCHUITJINHBI:

— KOMIBIOTEPHBIE MPE3EHTALMN HHTEPAKTUBHBIX JICKIIHA;
— KOHCIIEKTHI JieKini B popmare *.pdf;

— 0aHK BapMaHTOB KOHTPOJBbHBIX paboT — 50;

- 0aHK BapHaHTOB JIAOOpaTOPHBIX padoT — 50;

— 0aHK OWIIETOB JUIsI WTOTOBOTO KOHTPOJISI OCBOCHHUS JUCIHHMIUIMHBI (3a4€T C
oneHKon) — 50;

— MPEIyCTAHOBICHHOE  JIUIICH3HOHHOE IpOTpaMMHOE obecrieyeHne B
kommbroTepHoM kiacce (Windows, Microsoft Office).

[Ipr wCTONB30BaHUM DIEKTPOHHOTO OOYYEHHS W JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUI 3aHATHUS TOJHOCTBIO WJIM YacTUYHO IPOBOAATCS B pekume oHuaiiH. Ilpu stom
NEPBBIA MMyHKT CIHCKA JOTIOHAETCS NI 3aMEHSIETCS Ha:

- noctyn k rpynmnoBeiM yatam (EMOC), x BeGuHapam (webinar.ru, zoom.us),
OHJIaH-KOH(EpEeHIINH, 3JIEeKTPOHHAs T0YTa.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTTIOJIb3YEMBbIX B
OBPA3OBATEJIbHOM ITPOLECCE

Nudopmanmnonnyro MOJIICPIKKY W3yYeHUS JIICTIATUTHHBI OCYIIECTBIISIET
Nudopmannonno-6ubmnoreunsii nentp (MBL)) PXTY wum. .M. MenneneeBa, KOTOpBIH
oOecrieunBaeT OOYy4YaIOIIUXCSI OCHOBHOM y4yeOHOH, y4eOHO-METOAMYECKOM W HaydHOH
JUTEpaTypoil, HEOOXOIUMON JAJIsi OpraHu3alMu 00pa30BaTENBLHOrO Mpolecca MO JAUCHUILINHE.
OO6mmuit 06semM MHOTOOTpaceBoro Goraa MBI Ha 01.01.2025 . cocraBnsier 1 563 142 k3.
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®onn UBIL[ pacnomaraer ydeOHOH, y4eOHO-METOIWYECKOW W HAayYHO-TEXHUYECKOMN
TUTEpaTypoil B popMe MeuaTHBIX M IEKTPOHHBIX WM3JIaHWH, a TaKKe BKIIOYAeT O(HUIIHATBHBIC,
CIpaBo4YHO-OMOIMOrpaduueckre, CreluaIu3upOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIE
nepuoandeckue u  uHpopManuoHHble wm3naHus.  UWBIL[  obecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH(HOPMALMOHHBIM, CIIPABOYHBIM U MOMCKOBBIM CUCTEMAaM.

Kaxnp1ii oOyuarommuiicss obecriedeH CBOOOAHBIM JOCTYIIOM U3 JII000M TOYKH, B KOTOPOH
UMeeTcs JIOCTynm K ceth HMHTepHeT W K 3JeKTpoHHO-OuOamoreunoit cucreme (DBC)
VYHuBepcurera, KOTOpas COAEPKMUT pa3IMUHblE U3JaHUS 110 OCHOBHBIM H3y4aeMbIM
JUCIUIUIMHAM U c(hOpMHUpOBaHA MO COTJACOBAHUIO C MpaBooOIafaTe s IMU yu4eOHON U ydueOHO-
METOJNYECKOM JINTEPATYPBI.

Jlnss  Oonee  TOJHOTO W ONEPAaTHBHOTO  CHPABOYHO-OMOIMOrpaduueckoro u
uHpopmannoHHoro oociyxupanusi B MBIl peann3oBaHa TeXHOJIOTHS DJIEKTPOHHOM JTOCTaBKU
JIOKYMEHTOB.

[TonmHblii TepedeHb HIEKTPOHHBIX HH(POPMALMOHHBIX PECYpPCOB, HCIONb3YEMbIX B
nporecce 00y4eHus, MPeACTaBICH B OCHOBHOW 00pa30oBaTelIbHOI MporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUMIIJINHbI

B cooTrBercTBUU ¢ yuyeOHBIM IUIAHOM 3aHATHS MO JUcCHUIUIMHE «CeepxKpumuueckue
MeXHO102UU 6 NPOMbBIUWIIEHHOCIMU) TIPOBOIATCS B (opMe MpaKTHYECKUX 3aHATHH,
71a00paTOpHBIX PabOT U CaMOCTOSTENILHON pabOThI 00YYarOIIerocs.

11.1 ObopynoBanue, HeoOX0aMMOe B 00pPa30BaTEILHOM IpoLiecce

Ha xadenpe xumumueckoro u (apmaneBTUUECKOT0 WH)XXKUHUPHHIA UMEETCsl y4yeOHas
ayauTopus JJI NPOBENEHMs JIEKUIUH BMECTUMOCTbI0 He MeHee 30 yenoBek, 00OpyloBaHHas
AIIEKTPOHHBIMU cpeacTBaMu JIEMOHCTPAINN (KOMITBIOTED co CpeacTBaMu
3BYKOBOCIIPOM3BEICHUS, IPOEKTOP, IKpaH) U yueOHOI MeOenblo.

bubmmoreka, umeromas paboyre KOMIBIOTEPHBIE MECTa Ui CTYASHTOB, OCHAIIEHHBIE
KOMITBIOTEPAMH C JIOCTYIIOM K 0a3aM JTaHHBIX U BBIXOAOM B MIHTEpHET.

JIaGoparopun Kadenpsl OCHalleHbl COBPEMEHHBIM 00OpyAOBaHHEM: JabopaTopHas
yCTaHOBKa Juid rpanyisuuu ¥ nokpeitua Hiittlin (Bosch, I'epmanust), nabopaTopHas ycTaHOBKa
nceBiooXkwkeHHoro cinos Mini-Glatt (I'epmanus), ycTaHoBka pacnbuiMTenbHO cymku Buchi
Mini-Spray Dryer (Illeeiinapusi), uzomnsitop komnanuu SKAN AG (IlIseliniapusi), yctaHOBKa
pacnbuntensHOi  cymiku  Niro  (Jlanus), mmoduapnas cymuaka CoolSafe  (anus),
crepuwnsyromuii  ¢pepmentep/ Ouopeakrtop Biostat Sartorius (I'epmanusi), ycTaHOBKH
COOCTBEHHOM KOHCTPYKLIUU JUIsl TPOBEAEHUS MPOLIECCOB B CPElie CBEPXKPUTHUECKUX (IIIOUIOB,
TecTep JUlsl MpoBeAeHUs TecTa Ha pactBopeHue Sotax AT7 (Ilseiinapusi), cnektpodoTomeTp
«kpocy  I193-5400  (Poccus), onrtuueckuii  mukpockon  MicrosAustria  (Asctpus),
BaroananuzaTop Axis Asg500 (ITompmia), MHOrO(GyHKIIMOHAILHOE YCTPOMCTBO U JIp.

MarepuanbHo-TeXHHUeCKass 0Oa3za Kadeapsl XHMHYECKOro U  (apMaleBTUYECKOTrO
WH)XAHUPUHTA TIOCTOSHHO OOHOBIISIETCSI W SIBJISIETCS  JIOCTaTOYHOW /ISt TIPOBEICHHS
HEOOXOIUMBIX JTAOOPAaTOPHBIX 3aHATHH.

11.2 YuyeOHO-HATJIAAHBIE TOCOOUS
[To muctmmunae «CéepxKpumuuecKkue mexHoaocuu 6 NPOMbLULIEHHOCHU) JTOCTYITHBI
yueOHble MaTepHualbl. Peann3oBaHbl JIEKIMU MO Yy4EOHBIM pasfenaM B COOTBETCTBUU C
IPOrpaMMOM TUCHUIUIMHBI B BUJIE Ipe3eHTanui. JlocTyHbI KOMIUIEKCHI 1a00paTOpHBIX paboT 1
TpeOOBaHUS K OTYETaM, BApUAHTHl 3aJaHUN, PYKOBOACTBO MO paboTe ¢ 000pyaoBaHUEM,
DJICKTPOHHBIN Pa3/IaTOYHBIA MaTEepHaJ K pa3jiesaM Kypca.
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11.3 KomnbioTepbl, HHPOPMAIIHOHHO-TEJI€KOMMYHHKAIIMOHHbIE CETH, ANINAPATHO-
NPOrpaMMHbIe U ayIMOBU3YyaJIbHbIE CPEICTBA

Ha «xadenpe xummueckoro u (apmaleBTHUECKOTO HMHXXKUHHUPHUHTA UMEETCS B
JIOCTATOYHOM KOJIMYECTBE MEPCOHANIbHBIE KOMITBIOTEPHI, YKOMILJIEKTOBAHHBIC POUTPHIBATEISIMU
CD wu DVD, USB-nopramu, mnpuUHTEpaMH, MHOTO(QYHKIIMOHAIBHBIMH YCTPOWCTBAMHU U
MPOrPaMMHBIMH CPEJICTBAMU; MYJIBTUMEIUIHOE TPOEKIIMOHHOE 000pyaOBaHUE; BEO-KaMephI;
nupoBoit doToanmnapar; KONUPOBAIbHBIC alapaTsl; JOKaJIbHasl CETh ¢ BbIX0JA0M B MHTepHeT;
OecrpoBoOIHAs TOUYKA AOCTYIIA B JIOKAJIBHYIO CETh U ceTh MHTEpHET.

11.4 TleyaTHbIE U YJIEKTPOHHBbIE 00pa3oBaTe/bHbIE H HHPOPMAIHOHHBIE PeCyPChI

s peanuzainuu JUCIUILTAHBI «CeepxKpumuueckue mexHono2uu 6
npomviuiniennocmuy Ha Kadenpe XUMHUYECKOTO U (papManeBTUYECKOrO0 WHKHUHHPUHTA
UCIOJB3YIOTCS MHGOPMAIIMOHHO-METOAMYECKHE MaTepuasbl: yueOHbIe MOCOOUS; IIEKTPOHHBIE
yueOHbIC TIOCOOMS, IJIEKTPOHHBIE TMPE3CHTAlMU K pasfieliaM JICKIIMOHHBIX KypCOB; Y4eOHO-
MeTouYecKe pa3paboTKu Kadep B 3JIEKTPOHHOM BHJIE; BUICOYPOKHU K pa3jiesiaM AUCIUILIUH.

OobecrnieueHHOCTh COBPEMEHHBIMH  y4eOHBIMH  TIOCOOHMSIMH, BBIIYIIICHHBIMU
npenofaBaTtensiMu  Kadeapbl XUMHUYECKOro U (papManeBTUYECKOrO0 WHXHHHPUHTA IS
MarucTpPaHTOB, JOBOJIBHO BbhICOKas. Ko BceM Hay4YyHBIM H3IaHUSM W YYEOHBIM IMOCOOUSM,
BeinymieHHbiM uepe3 PO PXTY wum. JI.W. MenneneeBa, umeercs noctyn 4depes (oHIbI
uH(pOpMaMOHHO-OuOMoTeuHoro  ¢ounma. Kpome  Toro, OOJNBIIMHCTBO  JHUCHUIUIHH,
npernofaBaeMbIXx Ha Kadelape, HMMEIOT pPa3BEPHYTYI HHQPOPMAIMOHHO-O00pa30BaTEIbHYI0 U
WH(OPMAITMOHHO-METOIUIECKYIO TTOIIEPKKY, K pecypcaM B ceTu MIHTepHeT.

11.5 IlepeyeHb JTULIEH3MOHHOTO MPOTPAMMHOI0 00ecneqYeHus

HaumenoBanue Cpok OKOHYaHHUS
PexBu3uTh 1OTOBOpA KomuuecTBo .
Ne MPOrpaMMHOIO N JIENCTBUSA
MOCTABKU JUTCH3UI
MIPOJYKTA JUICH3UU
. KonTpakt Ne 62-
Microsoft 649A/2013,
L Windows 8.1 Microsoft Open License 24 b
Professional P ' CCCPOTHO
Get Genuine Howep
nuen3un 62795478
KonTpaxt Ne 62-
. . 6425A/2013
2 Micosoft Office . ?
Standard 2013 MicrosoftOpenLicense 24 beccpouno
Howmep
ymuensun 47837477
Horosop Ne 99-1559A- 24 mecsia
Kaspersky 223/2024 o1 25.11.2024 (mponeHue
Endpoint MIOJIITHUCKH C
3. Security ans i IPaBoOM
ousHeca — nepexo/ia Ha
CrangapTHbIil OOHOBIEHHYIO
Russian Edition BEPCHUIO

IPOAYKTA)

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

Haumenosanue DOpMBI U METOBI
OCHOBHbBIE TIOKA3aTeNIN OLIEHKU
pa3fennoB KOHTPOJISL M OLICHKH
Pa3znen 1. Cepxkputuueckoe | 3naem: ¢buznueckue ocHOBBI | OrneHka Ha 3a4éTe ¢
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HaunmenoBaunue
pa3ziesioB

OCHOBHBIE TTOKA3aTEIN OLICHKH

DOpMBI U METOABI
KOHTPOJIS U OLIEHKHU

COCTOsAHHEC BCIICCTBA

CBEPXKPUTUYECKUX ¢ron 108,
MTO3BOJISIOIINE npecKa3bIBaTh
CBOWCTBA YHCTBIX CBEPXKPHUTUYECKHUX
GironIoB, a TaKkKe CMeced Ha HX
OCHOBE.

Ymeem: BbIOMpaTh 000pymOBaHUE IJIS

MIPOBEACHUS IPOIIECCOB c
HCIIOJIb30BAHUEM TEXHOJIOT Ui
CBEPXKPUTUYECKUX ¢bron10B;
MPOBOAUTH  HUCCIENOBaHUS  (Da30BbIX
paBHOBECHH CUCTEM pa3In4HON
MIPUPOBI IPU BHICOKUX JIaBIICHUSX.

Braoeem: OCHOBaMH MIPOLIECCOB
MOJTy4eHUs: 1 00pabOTKU MaTepHUaIOB C
HCII0JIb30BAHUEM TEXHOJIOTUH
CBEPXKPUTUUYECKUX barouaoB;

COBPEMEHHBIMH 3HAHMSIMHU B 00JacTH
CBEPXKpPUTUYECKHNX (IIOUI0B U cMecer
Ha UX OCHOBE.

OLIEHKOU

Pa3znen 2. CBepxkpuUTHUYECKHE
TEXHOJIOTHH MOJTY4CHUS
MOHOJIMTHBIX U OKHIKHUX
MaTepUajoB

3naem: OCHOBHBIE THIIBI IIPOLIECCOB
MIOJIy4eHUs1 U1 00pabOTKU MaTepUasoB ¢
UCIIOJIb30BAHUEM TEXHOJIOTHH
CBEPXKPUTUYECKUX ¢ron10B;
OCHOBHBIC TUNBI, KOHCTPYKIHH U
XapPaKTCPUCTHKHU TEXHOJIOTHYECKOI'O

00opyI0BaHUs ISt NIPOBEICHUS
MIPOIIECCOB c UCTIOJIb30BaHUEM
TEXHOJIOTHA CBEPXKPUTHYECKHIX
(bmronoB; busnueckue OCHOBBI
CBEPXKPUTUYECKUX (barouaos,
MTO3BOJISIOIINE MPEJICKa3bIBATh

CBOWCTBA YMCTBIX CBEPXKPHUTUYECKHUX
GbmronoB, a Takxke cMeced Ha UX
OCHOBE.

Ymeem: BblOuUpaTh 000pyAOBaHME AJIS

MIPOBEACHUS IPOIIECCOB c
HCIIOJIb30BAHUEM TEXHOJIOTHI
CBEPXKPUTHYECKUX ¢bron10B;
pacCUUThIBATh IMapaMETPbl U PEKUMBI
paboThI OCHOBHOT'O u
BCIIOMOTaTEJIbHOTO o0opynoBaHus
CBEPXKPUTHYECKUX TEXHOJIOTHH.

Bnaoeem: OCHOBaMU MIPOLIECCOB
MOJTy4eHHs U 00pabOTKH MaTepHaioB ¢
HCII0JIb30BAHUEM TEXHOJIOTUH
CBEPXKPUTUYECKUX ¢brron10B;
OCHOBHBIMH HaBbIKaMH
MIPOEKTUPOBAHHUS IPOM3BOJICTB,
HCIIOJIB3YIOIUX TEXHOJIOTUHU

CBEPXKPUTHYECKHX (ITIOUIOB.

OrneHKa Ha 3a4éTe C
OLIEHKOU
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HaunmenoBaunue
pa3ziesioB

OCHOBHBIE TTOKA3aTEIN OLICHKH

DOpMBI U METOABI
KOHTPOJIS U OLIEHKHU

Paznen 3. CBepXxkpuTHUECKHE
TEXHOJIOTUH HOJTy4CHHS
JHCIIEPCHBIX MaTEpHUaIOB

3naem. OCHOBHBIE THUIIBI TIPOIIECCOB
MOJTy4eHUs: 1 00pabOTKU MaTepHUaIOB C
HCIIOJIBb30BAHUEM TEXHOJIOTHI
CBEPXKPUTUYCCKUX o 108B;
OCHOBHBIC THIIBI, KOHCTPYKIIUU U
XapaKTEePUCTHKH  TEXHOJOTHYECKOTO
obopymoBaHus TUIS IPOBEJICHUS
MIPOIECCOB c UCTIOJIb30BaHUEM
TEXHOJIOTHIA CBEPXKPUTHICCKHIX
(haronoB; buszndeckue OCHOBBI
CBEPXKPUTUYECKUX (ronoB,
MTO3BOJISIOIINE npecKa3bIBaTh
CBOWMCTBA YHCTBIX CBEPXKPUTHYCCKHX
GuronIoB, a TaKkKe CMeced Ha HX
OCHOBE.

Ymeem: BbiOUpaTh 000pyHdOBaHHE IS
MIPOBEICHUS MIPOIIECCOB c
WCIOJIb30BaHUEM TEXHOJIOTHI
CBEPXKPUTUICCKUX (102791 (0): %
paccUMThIBATh TAapamMeTpbl U PEKUMBI
paboTsl OCHOBHOTO u
BCIIOMOTATEIILHOTO 000pyI0BaHUS
CBEPXKPUTUICCKUX TEXHOJIOTHA.
Braoeem: OCHOBaMH POIIECCOB
MIOJIy4eHUs1 U1 00pabOTKU MaTepUasoB ¢
WCIIOJIb30BaHUEM TEXHOJIOTHI
CBEPXKPUTUICCKUX (barouI0B;
OCHOBHBIMH HaBBIKAMU
MTPOCKTHPOBAHHUSI IIPOU3BO/ICTB,
HCIOJIB3YIOITNX TEXHOJIOTHH
CBEPXKPUTHUICCKHX (hITFOUJIOB.

Onenka 3a
nabopaTopHbIS
paboter Nel-2

Orenka Ha 3a4éTe ¢
OILICHKOH

Paznen 4, EMKocTHBIE
anmaparthl BEICOKOTO JIaBJICHUS
IS CBEPXKPUTUYECKUX
TEXHOJIOTHH

3naem: OCHOBHBIE THIIbI, KOHCTPYKIHH
U XapaKTePUCTUKU TEXHOJIOTHYECKOTO
000py0BaHUs ISt pOBEIECHUS
IPOIIECCOB c UCTIOJIb30BaHUEM
TEXHOJIOTH CBEPXKPUTHUYECKUX
(barouaoB.

Ymeem: BbiOUMpaTh 00OpymOBaHHE AJSA
MIPOBEICHUS IPOLIECCOB c
HCTOJIb30BaHUEM TEXHOJIOTHi
CBEPXKPUTHICCKUAX ¢bron108B;
paccuMThIBaTh MapamMeTpbl U PEXKUMBI
paboTsl OCHOBHOTO "
BCIIOMOTaTENILHOTO 000pyI0BaHUs
CBEPXKPUTUIECKUX TEXHOJIOTHH.
Bnaoeem: COBPEMEHHBIM
WHCTpYMEHTapueM  pa3paboTKu U
CO3/1aHHUs 000pyI0BaHUS
CBEPXKPUTHIECKUX TEXHOJIOTHIA;
OCHOBHBIMH HaBBIKAMHU

OueHka 3a
KOHTPOJIBHYIO paboTy
Nel

OrneHKka Ha 3a4éTe C
OIICHKOH
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HaunmenoBaunue

OCHOBHBIE TTOKA3aTEIN OLICHKH

DOpMBI U METOABI

pa3zienoB KOHTPOJISI U OIEHKH
MIPOCKTUPOBAHHUS MIPOU3BO/ICTB,
HCIIOB3YIOITUX TEXHOJIOTHH
CBEPXKPUTUYECKUX (DITIOUIOB.
Pazpen 5. KontponbHo- | 3naem: THIIBI, KOHCTPYKIIUU u | OneHka Ha 3a4éTe C
U3MEpUTENbHBIE MPHOOPBI IS | OCOOCHHOCTH BCIIOMOI'aTEJIbHOTO OLIEHKOM

IIponecCoB, MPOTEKAOIUX ITPHU
BBICOKHX )51 CBCPXBBICOKHUX
JaBJICHUAX

TEXHOJIOTUYECKOTO  00OpYyIOBaHHS U
KOHTPOJIbHO-U3MEPHUTEIBHBIX
MpUOOPOB I CUCTEM, PabOTAOLTUX

o7  BBICOKUM U  CBEPXBBICOKHM
JTABJICHHUEM.

Ymeem: 1npoBOoauTh  HMCCIEAOBAHUSA
(hazoBbIX paBHOBECHIA CUCTEM

pa3IMYHON HpPUPOABI TPU  BBICOKHUX
JABJICHUSX; KOMILUIEKTOBaTh YCTAHOBKH,
paboTarolie npu BHICOKUX JaBJICHUSX,
3allOpHO-PETYJIUPYIOUIEH apMaTypord U
KOHTPOJIbHO-U3MEPUTEIbHBIMU

Pa3gen 6. BcmomorarenbHoe
o0opynoBaHue W JIeTallU
YCTAaHOBOK CBEPXKPUTUYCCKUX
TEXHOJOTrui

pudopamu.

Braoeem:  OCHOBHBIMH  HaBBIKAMU
MPOSKTUPOBAHHUS IPOM3BOJICTB,
HCIIOJIB3YIOITIX TEXHOJIOTHH
CBEPXKPHUTUYECKUX (DITIOUIOB.

3naem:.  TWNBI, KOHCTPYKIIUU H
0COOCHHOCTH BCIIOMOTATEILHOTO

TEXHOJOTHYECKOTO O00OpYJOBaHUS H
KOHTPOJIbHO-U3MEPUTEILHBIX
NpUOOpPOB I CUCTEM, PabOTAIOLIUX
MOA  BBICOKUM U  CBEPXBBICOKUM
TTABJICHUEM.

Ymeem: paccunThiBaTH TapaMeTpbl U

Orenka Ha 3a4éte ¢
OLICHKOH

peXuMbl  pabOTBl  OCHOBHOTO M
BCIIOMOTaTEJILHOTO 000pyI0BaHUs
CBEPXKPUTUYECKHX TEXHOJIOTHH.

Bnadeem:  OCHOBHBIMM  HaBBIKAMH
MIPOEKTUPOBAHMUS IIPOU3BO/ICTB,
HCIOJIB3YIOLINX TEXHOJIOTHH
CBEPXKPUTHYECKHX (ITIOUIOB.

Pazpen 7. Amnanutuueckue | 3naem:  Meronuku — uccienoBaHus | OleHka Ha 3auéTe ¢

METOJABI UCCIICEAOBAHUA CUCTEM
IMIPpU BBICOKUX NABJICHUAX

(ha30BBIX PABHOBECH TIPH BBICOKUX
JABJICHUSAX B CHCTEMAaxXx pPa3JIMYHOU

TIPUPOJIBI.
Ymeem: mnpoBOAWTH  UCCIEIOBAHUS
(ha3oBBIX paBHOBeCHA CUCTEM
pa3IMYHON TPUPOJBI TPH BBICOKUX
JaBJIICHHSIX, HCIIOJIL30BaTh
COBPEMEHHbIE AHAIUTUYECKHE METOJIbI
JUTS HUCCIIENOBAHUS CBOICTB

CBEPXKPUTHUYECKHX (ITFOUIOB.
Braoeem. coBpeMEHHBIMH 3HAHHMSIMH B

OLIEHKOU
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HaumenoBanune DOpMBI U METOABI
OCHOBHBIE TIOKA3aTENN OLIEHKU
paszesnoB KOHTPOJISL M OLICHKH
00JIaCTH CBEPXKPUTHUECKUX (DIFOMI0B
U cMeceil Ha MX OCHOBE.
Paznen 8. UHcTpyMmMeHTHI U | 3Haem: METOABI W TMOAXOABI K Onenka 3a
METO/bI MOJICJINPOBAHUS | MOAEIHPOBAHUIO IPOLIECCOB u nabopaTopHbIe
IPOLECCOB M alaparoB | alnaparoB CBEPXKPUTHYECKHUX pabotbr Ne3-4
CBEPXKPUTUYECKUX TEXHOJIOTUH. OneHka 3a
TEXHOJIOTHI Ymeem: BEIOMpATH Haubosee | KOHTPOIbHYIO PaboTy
MOJIXOASIINE METOAbl U WHCTPYMEHTbI Ne2
IUIE  MOJCNUPOBAaHHUS MPOIECCOB U
anmnaparoB cBepxkputuueckux | OrieHka Ha 3auéTe ¢
TEXHOJIOTH. OLICHKOM
Bnaoeem: COBPEMEHHBIM
WHCTpYMEHTapueM  pa3paboTKu U
CO3JIaHMsI 000py0BaHUs
CBEPXKPUTHYECKUX TEXHOJIOTHH.

13. OCOBEHHOCTH OPI'AHU3AIIUU OBPA30OBATEJIBHOT'O ITPOLECCA JJI51
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMU 310POBbS

OOyueHue WHBAIMAOB M JIMIl C OrPAHMYECHHBIMH BO3MOXKHOCTSIMU  370POBBSA
OCYLIECTBIISIETCS B COOTBETCTBUH C:

- [TopsimkoM OpraHM3alMid W OCYIIECTBJICHHS 00pa30BaTeIbHON ACSITEIHLHOCTU
1o 0OpazoBaTeNbHBIM MPOrpaMMaM BBICIIETO0 00pa30BaHHUS — MporpaMMaM OakajaBpHara,
mporpamMmaM CHeruainTera, nporpammam maructpatypsl (I[Ipukaz MunHHCTEepcTBa HayKu M
BhIciiero oopasosanus Poccuiickoit @enepanuu ot 06.04.2021 Ne 245);

- [TonoxxeHneM O TMOpsAIKE OpPraHM3alMU W OCYIIECTBICHUS 00pazoBaTEIbHON
JESTENIbHOCTH 10 00pa3oBaTeNbHBIM MpPOTpaMMaM BBICHIETO O00pa3oBaHUSI — IpOrpaMMaM
OakanmaBpuaTta, NpOrpaMmaM CHEIUAINTETa, MpPOrpaMMaM MarucTpaTypsl  (eaeparbHOTro
TOCY/IapCTBEHHOTO OIOKETHOrO 00pa3oBaTeNbHOTO YUYPEXKACHHUS BBICHIETO 0Opa3oBaHUs
«Poccuiicknii XMMHKO-TEXHOJIOTMYeCcKui yHuBepcuter umeHu .M. MenneneeBa», NpUHATHIM
pemienrem Yuenoro coera PXTY um. [I.1. Menaneneesa ot 28.12.2022, npotokoin Ne 5;

- MeroandyeckuMyd ~ PEKOMEHJALUSAMH 10  OpraHu3aluu  00pa3oBaTEIHLHOTO
mporecca AJig O0y4yeHUsT MHBAIUIOB M JIMI C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMHU 3J0POBbSI B
00pa3oBaTeNbHBIX OPraHW3alMAX BBHICIIETO OO0pa30BaHWsA, B TOM UHCJIE OCHAIEHHOCTH
o0pa3oBaTenpHOro mpoliecca (YTBEpKIeHBI 3aMmecTuTeraeM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBsiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHH s K padoveil mporpaMme QM CIUATIIAHbBI
«CBepxXKpUTHYECKHE TEXHOJOTHN B MPOMBIILICHHOCTH»
OCHOBHOI1 00pa30BaTeIbHON TPOrPaMMBI

10 HAIPABJICHUIO TOATOTOBKHU
28.04.02 HanounxeHepusi
MarucTepckas nmporpamma

«(DYHKI_[I/IOH&]'II)HBIG N KOMIIO3MIIUOHHBIC HAHOMATCPHUAJIbl, U3ACINUA U3 HUX»

®opma 00yueHus: OUHast

Howmep
n3MeHeHus1/
JIOTIOTHEHUS

ConeprkaHue TOMOJTHCHHS/ M3MEHEHHS

OcHOBaHME BHECEHU
W3MEHEHUS/ NOIIOJTHEHUS

MIPOTOKOJI 3aceIaHusl Kadeapbl
Ne oT
«__» 20__r.

IIPOTOKOJI 3aceiaHusl Kadeapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHusl Kadeapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHusl Kadeapbl
No oT
«__» 20__r.

IIPOTOKOJI 3aceiaHusl Kadeapbl
No oT
«__» 20__r.
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MuHHCTEepPCTBO HAYKHU M BbICIIEero oopasoBanusi Poccuiickoii @exepaunu
(denepanbHoe rocy1apcTBeHHOE OKOIKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa
PXTY uwm. JI.1. Menaeneera

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«XeMOMeTPUKA HAHOCUCTEMD)

Hanpasiaenue noarorokun28.04.02 Hanonn:xxenepus

Marucrepckasi nporpaMmma
«DYHKIHOHAJIbHBIC U KOMIIO3MLIMOHHbIE HAHOMATEPHUAJIbI, U3AEJTUSA U3 HUX))

KBanudukanusa «Marucrp»

Mocksa 2025



[Iporpamma coctaBieHa mpodeccopom Kadeapbl XUMHUECKOTO | (papMarieBTHIECKOTO

VHXUHUPHUHTA, 1.T.H., ToueHToM ["'opauenko M.T.

[Iporpamma paccMoTpeHa U ojoOpeHa Ha 3aceqaHud  Kadenpsl XHUMHYECKOTO U
dapmanesruyeckoro nnxkuHupuHra PXTY um. JI.U. MenneneeBa «5» mas 2025 r., mpoToKoi

Neb.



1. TEJb Y 3AJAYA JACIUATIIAHBI

[IporpaMmMa cocraBieHa B COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
roCy/IapCTBEHHOI0 00pa30BaTEIBHOTO CTaHAApTa BBHICIIErO OOpa30BaHUS — MarucTparypa Mo
HanpasieHuio nmoarotoBku 28.04.02 Hanounsncenepus (OI'OC BO), HaKOIJICHHBIM OIBITOM
IpenoAaBaHusl AUCUUIUIMHBL KaQenpoil Xumuueckozo u hapmayesmuueckozo uHMCUHUPUH2A
PXTY um. /I.1. Menneneesa. IIporpamMma paccunTaHa Ha M3y4€HUE NUCLMIUIMHBI B TCYCHHUE
OJIHOTO CeMecCTpa.

JucuuiuimHa «Xemomempurka Hanocucmem» OTHOCHUTCS K 4YacTH, (QOpMHpYyeMOn
YYaCTHHUKaMHU 00pa30BaTeNIbHBIX OTHOIIEHUH Oynoka bl «Jlucrumauael (Moaymnu)» y4eOHOTO
wiana. [lporpaMMa QUCHMIUIMHBI TPEAIONaraeT, 4YTo 00y4aroImuecs: UMEIOT TEOPETUUECKYIO U
MPAKTUYECKYI0 MOJrOTOBKY B oOiactu «Marematuka», «AHalIUTHYeCKass XUMUA U (U3HUKO-
XUMHUYECKHE METOJbl aHann3a», «OCHOBbI KHOEPHETHKM M CHCTEMHOTO AaHajih3a XHUMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOBY.

Heab AUCHMIVIMHBI «XeMOMempUKa HAHOCUCHEM)» — OBIIAJCHUE MarucCTpaHTaMU
CTPYKTYPHBIMH METOJIAMH U aITOPUTMaMHU 00paOOTKH OOJBIINX MAaCCUBOB dKCIIEPUMEHTAIBHBIX
JAHHBIX, B TOM YHCJI€ MHOTOMEPHOTO CTaTUCTUYECKOTO aHAJIN3a, ONTHMHU3AIUN aHATUTHYECKON
uHpopManuu B 00JACTH HAHOTEXHOJIOTHH IS XMMHUYECKOH, XUMHKO-()apMaleBTHUECKOW W
OMOTEXHOJOTHYECKUX OTPACICH MPOMBIIIJICHHOCTA U MEUIIMHEI.

3agauu AUCHMILINHBI

- OCBOCHHE MArMCTpaHTaMH cHenu(puKkrn MeTomoB 00pabOTKH MHOTOMEPHBIX
JTAHHBIX, TOCTYMAIOIIUX C COBPEMEHHOTO aHATUTHUYECKOT0 000PYIOBaHMS, PUMEHSIEMOTO MpPU
CO3JIaHMH HAHOOOBEKTOB U MX IIEJICBOM HCIIOJIb30BAaHHH;

— proOpeTeHne MPAaKTUYECKUX HABBHIKOB BbIOOpa aJIeKBATHBIX METOIOB aHaIN3a U
00paboTKK SKCIEepPUMEHTaIbHOW HH(OpMAlUU, MOCTYMAIIIEH B pe3yibTaTre ASKCIUTyaTalluu
COBPEMEHHOTO OOOpYZOBaHUS W MPHOOPOB, HCIOIB3YEMbIX JUISL OIPEICIICHUS] CBOWCTB
HAHOOOBEKTOB.

Hucuuiumna «Xemomempuxka nanocucmem» npenogaercs B 1 cemectpe. KoHTponb
YCIIEBAEMOCTH CTYJIEHTOB BEIETCS 110 MPUHATON B YHUBEPCUTETE PEHTUHIOBOM cUCTEME.

Pabowas mporpamMma JIUCHHMIUIMHBI MOXET OBITh peajn30BaHAa C NPUMEHEHHEM
AJIEKTPOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOIMH M D3JIEKTPOHHOTO OOY4YeHMs TMOJHOCTBIO WIIU
YaCTUYHO.

2. TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHbI

N3ydyeHne nuCHUIUIMHBI HAlpaBJIEHO HAa NPUOOpPETEHHE CIEAYIOIMX KOMIETeHUHil M
HHAUKATOPOB MX JOCTHKECHUSA



Hqu)CCCHOHaHLHBIe KOMIICTCHUUHA U UHAUKATOPbI UX TOCTHKCHHUA

OcHoBaHue
3amaua OOBeKT i (mpodeccrnonambHbII
. Kon u Kox u HaumeHoBanue
npodeccnoHanbHOM o0nacTb CTaH/AapT, aHAJIMU3 OIIbITA)
"HauMmenosanue [1K uHanKaropa goctuxenus 1K
NesITeNIbHOCTH 3HAHUS O0600111eHHbBIE TPYIOBBIE
byHKIIUA
Tun 3aga4y npogeccuoHAIBLHOM 1eATEIbHOCTH: HAYYHO-UCCJIe0BATEIbLCKHUM
Brimosinenue - Xumnueckoe, | [1K-1 Crnocoben | [1K-1.3 Bnageer mpuemamu | [IpodeccronanpHblii  cTaHIApT
(byHIaMEeHTAIBHBIX U | XUMHKO- dbopmMynHpoBaTh  HAy4YHO- | 00OpabOTKH, anamm3a, | 40.011 «Crnenuanuct mo Hay4HO-
MPUKIAJIHBIX pabot | TEXHOJOTMYCCKOC HUCCIIEN0OBATEIbCKUE 3aauyd | UHTEPIIpETALluU M | HCCIIEAOBATCILCKUM M OIIBITHO-
MIOMCKOBOTO, HPOU3BOACTBO B 00JacTH  peanu3alyy | MPEJCTABICHHUS  PE3yJIbTaTOB | KOHCTPYKTOPCKHM
TEOPETHIECKOTO vl CxBosHbie SHEpro- U | DKCIIEPHMEHTA, HABBIKAMH | pa3pabOTKaM»,  YTBEPIKIEHHBIM
AKCIIEPUMEHTAIBHOTO BHJIBI . | pecypcocOepexeHus U | MIOATOTOBKH HAy4YHO- | MpUKa3oM MUHHCTEpPCTBA Tpyaa
XapakTepa C  IeJbIo ;IE ;f;?gﬁiiiﬂwonla pemaTh ux. TEXHHUYECKUX OTYCTOB. u vCOHI:IElJIBHOf/i 3aIUTHI
onpeeaeHus IPOMBIILICHHOCTH Poccuiickoit ~ ®epepauuu  OT
TEXHHUYCCKHUX (8 cdepe 04.03.2014 Ne 121 #,
XapaKTEPUCTUK HOBOM OpraHM3aLuu " O060061eHHas TpyaoBas QyHKIUS
TEeXHHKH, a TaKKe | poBeeHHs C. [IpoBenenue Hay4HO-
KOMIUIEKCa ~ paboT 1O | Hay4yHO- UCCIIEJIOBATETIbCKUX M OIBITHO-
pa3paboTke MCCJIEI0BATEIECKUX KOHCTPYKTOPCKUX Pa3padOTOK.
TEXHOJIOTMYECKOU u OIIBITHO- C /01.6. OcymecTBienue
JTOKYMEHTAaIUH. KOHCTPYKTOPCKHX Hay4YHOI'0 pykoBOACTBa
pabor B oOmactu IIPOBEICHUEM HCCIIEIOBAHUN I10
XHMHYECKOT'0 H OTZIEJBHBIM 3aa4am
XMMHKO- (ypoBenb kBanmudukanuu — 6)
TEXHOJIOTHIECKOTO
IIPOM3BOJICTBA).
Brimonnenue - Xumnueckoe, | [TK-2. Cnocoben | [1K-2.3 Bnageer naBbsikamu | 40.011 «Crenuanuct mo Hay4HO-
(byHIaMEHTAIbHBIX U | XUMHKO- MPOBOANTh TEOPETHUECKHE | aHATH3a PE3yNIbTATOB | UCCIEAOBATEILCKUM U OIBITHO-
MIPUKIATHBIX paboT | TEXHOJIOTHUYECKOE u AQHAIUTUYECKUE | aHATTUTUIECKIX U | KOHCTPYKTOPCKUM
MMOMCKOBOTO, MPOU3BOJCTBO WCCIIEIOBAHMS CTPYKTYPHI U | TEOPETUUYECKUX HCCIEAOBaHUHN | pa3paboTKam»,  yTBEPKIACHHBII




OcHoBauue

3anaqa OOBexT uun (mpoceccronanbHbIH
. Kon n Kon u HaumeHnoBanue
npogeccuoHaTBLHON o0nacTp nanMeHopamme K nKaTopa nocTikerus [TK CTaH/apT, aHAIHU3 OIIbITA)
JESITEIbHOCTH 3HAHUS O0001IeHHBIE TPYIOBBIE
byHKITIN
TEOPETUYECKOTO U CBOWCTB ()YHKIIMOHAIBHBIX | B oOacTu MaTepHaJIOB | MPUKa3oM MUHHCTEPCTBA Tpy/Aa
AKCIIEPUMEHTAIHHOTO - CKBO3HBIE BHIBI | U KOMITO3UITUOHHBIX | HAHOMHXCHEPHH U COIMAITbHOU 3alUTHI
Xapakrepa c nenbio | IPOdeccHoHanbHOM HAaHOMAaTepHaJIoB, Poccuiickoit ~ ®epepauun  OT
OIpeIeIICHUS ACATEIBHOCTH B | ocymiecTBIsATh U3MEPECHUS U 04.03.2014 Ne 121 #,
TEXHHYECKUX TIPOMBILIICHHOCTH | g opTposs apaMeTpoB OGo6uieHnas TpynoBas GyHKIUS
XapaKTEPUCTHK wosoii | (B cepe MIPOIIECCOB npu ux C. [IpoBenenue Hay4YHO-
TEXHUKH, a Takoke | OP! S ABAHI " MOJTyYCHUN UCCIICIOBATEIILCKMX U  OIBITHO-
KOMILIEKca  paboT 1o Egszzi?lim KOHCTPYKTOPCKHUX Pa3padOTOK.
pa3paboTke HCCIIe[OBATEIBCKIX C /01.6. Ocy1ecTBieHne
TEXHOJIOTUIECKOM - OIIBITHO- HAYYHOTO PYKOBOJICTBA
JOKYMEHTAIU! KOHCTPYKTOPCKHX IIPOBEJICHUEM HCCIICIOBAHUN T10
pa60T B o0Ojactu OTACIIbHBIM 3aJladyaM
XUMHUYECKOTO u (ypoBeHb KBaM(uKaIuu — 6)
XUMHKO-
TEXHOJIOTHYECKOTO
IIPOU3BO/ICTBA).




B pe3ynbrate u3yueHus: AMCUUILIINHBI CTYACHT MarucTpaTyphl TOJIKEH:

3namo:

- MpeIMeT U METOJ XEMOMETPHKU;

- OCHOBBI TEOPUHU M METOJIbl H3MEPEHHIA;

— METO/IbI 0OHAPYKEHUSI U 00PaOOTKU CHTHAJIOB;

- CMBICII OTIEPALIUU TPATyNPOBAHUS U IPUMEHSIEMBIE METOIbI;

- OCHOBHBIE CBOMCTBA KOPPEJSILITUOHHONW MAaTpPULLbI,

— CTPYKTYpPHBIE METO/IbI PETPECCUOHHOTO aHAIIN3A;

- Ha3HAUYEHUE  CTOXAaCTHYECKOro  (pakTopHOro  aHanm3a,  yCTOWYMBOCTHh
CTaTUCTHYECKOTO OLICHUBAHMS;

- METOBI PA3JI0KEHHUS CIIOKHBIX CUTHAJIOB Ha MPOCTHIE;

- METOBI pacIiO3HaBaHMs 00pa30B, KJIACTEPHOTO aHAIM3A.

Ymems:

- MHTEPIPETUPOBATh PE3yNbTaTbl HU3MEPEHUl, OLEHHBATh WX IOrPEIIHOCTD,
(dopMUpOBaTh MAaTPHUIIBI TAHHBIX;

- BBITTOJTHSTH CTATHCTHYECKYIO 00pabOoTKy HH(POPMAIHH;

- BBIOMpATh AaJeKBATHBIA METOJ TPAJAyHPOBaHHs M TPHUMEHSTH KaTUOPOBOYHEIC
KPHUBBIC B XUMUUECKOM aHAIIN3E;

— pa3pabarbIBaTh U MPAKTUUYECKU TPUMEHSTH aITOPUTMBI 00paboTKH HH(OpMAIIHH;

- pa3pabaThiBaTh W TMPAKTUYECKH NPUMEHSTh AJTOPUTMBI PA3IMYHBIX BapUAHTOB
(bakTOopHOro aHaNM3a;

— OTIPEIENATh CII0KHOCTh CUTHAJIOB U BBIMOJIHATH X Pa3pelICHHE;

— pa3pabarbIBaTh U MPUMEHSTH AITOPUTMbI aBTOMATUYECKOM KIIaCCH(PHUKAIIHH.

Braoemy:

- METOAAMHU SKCILUTyaTalliil COBPEMEHHOT0 WH(POPMAIMOHHOTO O0OPYAOBAaHUS IS
00pabOTKH MHOTOMOJAJIbHBIX (MHOTOMEPHBIX ) JIAHHBIX

— MPAKTUKON TMPUMEHEHHs] TMAKEeTOB MPUKIAAHBIX MPOrpaMM IO HW3YYEHHOMN
JVICIIATUTAHE.

3. OFBEM JUCHUILINHBI U BUJIbl YYEBHOM PABOTHI

. O0BEéM THCHHIIJINHBI
Buabl yueOHoii padorsl 3E AKaL . Actp..

OO0mas TpyA0eMKOCTh JUCHUILIUHBI 110 Y4eOHOMY 4 144 108
IUIAHY
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,88 68 51

B TOM 4HucJe B (popMe NPAKTHYECKOM NMOATOTOBKH: 0,11 4 3
Jlexun 0,47 17 12,75
[TpakTrueckue 3anstus (I113) 0,47 17 12,75
JlaGopatopusbie pabotsl (JIP) 0,94 34 25,5

B TOM yHclie B (hopMe NIPAKTUUECKON MOJITOTOBKHU: 0,11 4 3

CamocrositeabHas padora (CP): 2,12 76 57
Bua MTOroBoro KOHTpoJIs: 3a4éT ¢ omeHKoM




4. COAEPKAHME JNCHUIIJIMHBI

4.1 Pa3gesbl IMCHUILIMHBI M BUABI 3AHATHNR

Akaj. yacoB
No Pa3zpen qucuunianHel Beero Texunn [Tpaktuueckue | JlaboparopHbie CamocrosiTenbHas
3aHSITHS 3aHSITHS pabora

Beenenue 3 0,5 0,5 2 —
1. |Pazgen 1. OOHnapy:xkenue u o00paldoTka

curHagioB. IlpoeknuoHHbIe MeTOAbI AHAJIU3A 27,5 2,75 2,75 4 18

AAHHBIX.
1.1 | O6Hapy)eHHUE aHATUTHICCKUX CUTHAJIOB 75 0,75 0,75 - 6
1.2 | O6paboTKa CUTHATIOB 8 1 1 - 6
1.3 | [Ipoekunonubie MeToAbl aHanu3a AaHHbIX: MI'K

1 MILIC 12 1 1 4 6
2. | Paznen 2. 'pagynpoBanue (KaJuopoBKa). a1 5.5 5.5 10 20
2.1 | IloctanoBka 3amauu rpalyupOBaHUs u 7 1 1 _

MTOJITOTOBKA JTAHHBIX
2.2 | Knaccuueckas kanmuOpoBKa 12 15 15 4 5
2.3 | OOpaTHas kanmuOpoBKa 12 15 15 4 5
2.4 | KannbpoBKa Ha JaTEHTHBIX MEPEMEHHBIX 10 15 15 2 5
3. | Pa3nen 3. Knaccudukanus. 33,5 3,75 3,75 8 18
3.1 | IlocranoBka 3amaun Kiaccu(UKAUA U 5.5 0.75 0.75 _ 4

MTOJITOTOBKA JTAHHBIX
3.2 | Knaccudukanus ¢ yaurenem 14 15 15 4
3.3 | Kinaccudukarmms 6e3 yuurens 14 15 15 7
4. | Pazpgen 4. PaspemieHMe  MHOIOMEpHBIX

KPHBbIX. 39 4,5 4,5 10 20
4.1 | [locraHoBKa 3ajaud, YCJIOBHUS pPa3peUIMMOCTH,

0COOEHHOCTH xpomatorpaduueckux u 9,5 0,75 0,75 2 6

KHHETUYCCKUX THUTIOB JIAHHBIX




AxaJ. yacos

No Pa3zpen qucuunianHel Beero Texunn [Tpaktuueckue | JlaboparopHbie CamocrosiTenbHas
3aHSITHS 3aHSITHS pabora
4.2 | GakTOpHBIN aHAIU3 14,5 1,75 1,75 4 7
4.3 | UTepaninOHHBIE METOIbI 14,5 1,75 1,75 4 7
UTOI'O 144 17 17 34 76




4.2 Conep:xkaHue pa3iejoB JUCHHNIMHBI

Beenenne. IlpenMer m MeTOIbl XEMOMETPUMKHM B paMKaX aHaJIUTHUYECKUX METOJOB,
UCIOJIb3YEMBIX B XMMHYECKON TEXHOJIOIMH, OMOTEeXHOJOTMH U HepTexumuu. llenu u 3amaun
Kypca. Meroaudeckue peKOMEHJaluU CTYICHTaM.

Pazoen 1. Oonapysicenue u oopadbomxa cucnanos. Ilpoekyuonnvie memoon ananusza
OUHHBIX.

1.1  OOHapyxeHHE aHATUTUYECKUX CUTHaAIOB. CBsI3b aHAJIMTUYECKOTO CHUTHAja C
u3MepsaeMoil pU3MUECKON XapaKTePUCTHKONH HAaHOOOBbEKTOB. OOHApy)KeHUE CUTHAJIOB aHAINTA U
dona. Ilpenen obHapyxenus. ToyeuHoe U MHTEpBAILHOE OIICHUBAHHUE Mpeesia OOHAPYKEHUS
curnana. [IpoBepka rumore3 00 OTIMYMHU CUTHANA ammapara oT curraia (ona. Ompenenenue
NOTPEIIHOCTH  OOHapyXeHHsl ~ CUTHajla  aHajiuTa [0  HepaBeHCTBY  YeOblena.
Hemnapamerpuueckue kpurepuu. Kpurepuit Bunkokcona.

1.2  OOpaboTtka curHajioB. PerpeccnoHHBIN aHaIM3 Kak OCHOBHOW METOJ 00pabOTKH
CHUTHAJIOB. MeTO/Ibl HAaUMEHBIINX KBAJIPaTOB M MAaKCHMAJbHOTO MpaBAonoo0us. MeToss
YBEJIMYEHUS! OTHOIICHUS «CUTHA/IIyM»: (PUIbTpanus U MOAYJSIIUS cUrHanoB. CreKTpaibHbIN
aHaym3: ObIcTpoe npeodpazoBanue Dypre, mpeodpazoBaHue Agamapa.

1.3 [Ipoexkunonneie wmetoapl aHanu3a gaHHbix: MIK uw MIUIC. W3ydenue
IIPOEKIIMOHHBIX METOJIOB aHaju3a: MeToJ r1aBHbIX KoMnoHeHT (MI'K) u merton mpoekiuu Ha
natentHole cTpykTypbl (MIIJIC). Matpuibl c4eToB, HAarpy3oKk U OCTaTKOB. TpeOoBaHUS K
MaTpulle ucxoaHbix AaHHbIX. AnroputM MI'K u MIUIC. Ananu3 pe3ynbTaTtoB, NOJYyYEHHBIX
MPOEKIMOHHBIMU METOAMHU.

Pa3zoen 2. I'padyuposanue (kanuoposxa).

2.1  TlocraHoBKa 3ajauv TpagyupoOBaHUs U MOJArOTOBKA JaHHBIX. [locTaHOBKA 3a1auu
IpagyupOBKHU NPU ONPEICIICHUN XapaKTEPUCTUK MPOMBIIUIEHHBIX HaHOOOBEKTOB. JInHelHas u
HeNMHelHas rpagyupoBka. KannOpoBka U mpoBepka, KpUTEPHH OIEHKH KauecTBa KaJuOpPOBKHU.
HeormpeneneHHOCTh, TOYHOCTD U BOCTIPOU3BOAMMOCTD. [IpoOIeMbl HEOOIIEHKH M TIEPEOIICHKH.
[IpoGiemMa ¢ MyJIbTUKONIMHUAPHOCTBIO MPH MHOTOMEpPHOW KanuOpoBke. TpeOGoBaHus K
AHAIU3UPYEMBIM JAHHBIM.

2.2  Knaccuueckas kanubpoBka. KanuOpoBka mo ogHomy kaHaiy (ogHO(axTopHAas).
Meton @upopara Ha mpuMepe aHanu3a crekTpo. Henpsimas kanu6GpoBka.

2.3  OOpatHas xanuOpoBka. MeToa MHOXECTBEHHOM JMHEWHOH perpeccun. Meton
MOIIAroBOM KaMMOPOBKH KaK CIIOCOO CHUKEHUS MEPEOLIEHKH.

2.4  KanubpoBKa Ha JaTEHTHBIX MEepeMeHHbIX. [I[puMeHeHe MPOEKIIMOHHBIX METO/IOB,
KaK MHCTpyMeHTa rpagyupoBaHus. OmpeneneHue 3Q(GEeKTUBHON pa3MEPHOCTH MHOTOMEPHBIX
JAHHBIX. AHalu3 B3aMMOOTHOLIEHHWH OOpa3loB, cojepkaluux HaHOOOBeKkTHl. MccienoBanue
poJin mepeMeHHBIX. Perpeccusi Ha JaTEHTHBIX NMEPEMEHHBIX U €€ MPAKTUYECKOE MPUMEHEHHE.
Perpeccus Ha rnaBHbIE KOMIIOHEHTHI.

Pa3zoen 3. Knaccugpuxauus.

3.1  IlocranoBka 3ajauyu kiaccupUKALUU U TOATOTOBKA JaHHBIX. [locTaHOBKA 33124
Kjaccupukanuu: oOyueHue c¢ yuureneM U 0e3. Ommbka kinaccuduxanuu. Poct cioxHOCTH
3a/1a4u ¢ POCTOM 4YHKclia nepeMeHHbIX. [loaroToBka 1aHHbIX.

3.2 Knaccugukanusa ¢ yuurenem. Metoasl knaccuukauy ¢ yYuTeleM: JTUHEHHbIN
JUCKPUMHMHAHTHBIA ~ aHalIM3, KBAJApPAaTUYHBIM JUCKPUMHUHAHTHBIA aHanu3, wmeton PLS
JUCKPUMHUHAIMK, (HOpMaJbHOE HE3aBHUCHUMOE MOJIEIMPOBAHUE AaHAJOTUH KiaccoB, Meron k
OnmKaliIMX cocenei.

3.3  Kuaccudukanus 6e3 yumrens. [IppumeHeHHe MeTOAa TIABHBIX KOMITIOHEHT JUIS
kiaccupukanuu oopasnos. Kinacrepusanus ¢ nomorpto K-cpeanux.

Pazoen 4. Pazpewienue MHO2OMEPHBIX KPUBDIX.

4.1  TlocraHoBKa 3aJa4H, YCIIOBUS pa3pemnMOoCTH, 0COOEHHOCTH
XxpoMmaTorpauueckux M KHHETUYECKHMX THUIOB JaHHBIX. [locTaHoBKa 3amaum pazperieHus
MHOTOMEpPHBIX KpUBBIX. [Ipo0iemMa HEOIHO3HAYHOCTH PEUIEHHUS M YCIOBUS Pa3pelIMMOCTH.
OcoOeHHOCTH JNaHHBIX pa3iauyHoro tumna. [IpuMeHeHue Merona TJIaBHBIX KOMIIOHEHT JUIS



OIICHKH YHCJIa XUMUYCCKUX KOMIIOHEHTOB JUTsI TIOMCKA PEIICHUS 3aa4il pa3pernieHus KpUBBIX U
JUTSL CO3JJTaHUSI OCHOBBI 1151 (DaKTOPHOTO aHAIIM3A.

4.2 @dakropaerid  aHanmu3. lllkamupyromue ©  Bpamaronme npeodpa3oBaHUS.
[TpokpycToB aHanu3. DBOIIOHMOHHBIN (aKTOPHBIN aHaN3. OKOHHBINA (PaKTOPHBIN aHAIN3.

4.3 Hrepanmonnsie MeToapl. MTepaninoHHBIN 11e7eBOM (hakTOpHBIH aHamu3. Merton
YepeyIOLMXCsl HaUMEHBbIIUX KBajpartoB. KuHeTHueckoe MOACIUPOBAHUE CHEKTPATbHBIX
JIaHHBIX.

10



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUA JNCIHUIIJIMHBI

— ™ 3 <
= = = =
Ne B pe3ynbTare 0CBOCHHS JUCHMUIUIMHBI CTYJCHT JIOJIKEH: % % =4 =4
gl E| £ &
3Hamop:

1 peaMeT U METOJIbl XEMOMETPHUKHI + + + +

2 OCHOBBI TEOPUU U METObI U3MEPEHUI +

3 METO/Ibl OOHAPYXKEHUS U 00pabOTKH CUTHAIOB + + +

4 CMBICJI OTI€paIMU TPalyUPOBAHUS U IPUMEHSIEMBbIC METO/IbI +

5 OCHOBHBIE CBOMCTBA KOPPEISILIMOHHON MAaTPHULIBI +

6 CTPYKTYpPHBIE METO/bI PETPECCUOHHOTO aHATTN3a +

7 Ha3HAYEHHE CTOXAaCTUYECKOr0 (PaKTOPHOTO aHAlIM3a, YCTOWYUBOCTh CTATHCTUYECKOTO OLICHUBAHUS +

8 METO/TbI PA3TI0KEHHSI CIIOKHBIX CUTHAJIOB Ha IPOCTHIE +

9 METO/IbI pacrio3HaBaHUs 00pa30B, KJIACTEPHOIO aHAIM3a +

Ymemon:

10 UHTEPIPETHUPOBATh PE3YyJbTaThl W3MEPEHUMN, OLEHUBATh WX IOTPEIIHOCTh, (OPMHPOBATH MATPHIIBI
JTAHHBIX

11 BBINOJIHATH CTATUCTUYECKYIO0 00pabOTKY HH(OpMaluu

12 BBIOMPATh a/IEKBATHBIM METOJ TPAJyHpPOBAHUS U MPUMEHATh KAIMOPOBOYHBIE KPUBHIE B XUMHUYECKOM . . .
aHaJm3e

13 pa3pabaTbIBaTh U MPAKTUUECKU MPUMEHSTH allTOPUTMBI 00paboTKH HGBOpMAIHH + + +

14 pa3pabaTbIBaTh M MPAKTUYECKU MPUMEHSTH AJITOPUTMBI PA3IMUHBIX BAPHAHTOB (DaKTOPHOTO aHAIIN3a N

15 OMPEAEIIATh CI0KHOCTh CUTHAJIOB U BBIMOJIHATH UX pa3pelIeHe +

16 pa3pabaThIBaTh U MPUMEHSTH aJITOPUTMBI ABTOMAaTHIECKON KJIaCCU(UKAIINN + + + +

Bnaoemp:

17 MeTomaMu 3KCITyaTallui COBPEMEHHOTO HH(POPMAITMOHHOTO000PYI0BAHUS JIJIsT 00pabOTKH + + +
MHOTOMOJAJIbHBIX (MHOTOMEPHBIX ) TaHHBIX

18 MPAKTUKOW TPUMEHEHHUS TMaKEeTOB MPHUKIATHBIX MPOTrpamMM IO U3yYEeHHOW TUCIIUTIIINHE + + + +




Ne

B PE3YIbTAaTC OCBOCHUA NJUCHUIIJIMHBI CTYACHT JOJIZKCH:

Pazgen 1

Pazzen 2

Paznexn 3

Pasnen 4

B PE3YIbTAaTC OCBOCHUA AUCHHUILIMHBI CTYACHT JOJIKCH HpI/IO6peCTI/I CICOYIOIIUEC npod)eccuouaﬂbubte Komnemenuuu u uudukamopbt ux

oocmudicenus.

Kox v nanmenosanue IIK

Koax m HamMeHOBaHHe MHIMKATOPA JOCTUKEHHUS
K

[IK-1 Cnocoben ¢opmyaupoBaTh Hay4yHO-
UCCIICIOBATEIIbCKUE  33aJaud B 00JacTu

[IK-1.3 Bnameer mpuemamMu 0OpaOOTKH, aHAIM3a,
UHTEPIpPETAIIMA W  TPEICTABICHUS PE3yJIbTaTOB

19 peanu3any HEPro- U PecypcocOeperkeHHs M | SKCIEPHUMEHTa, HaBBIKAMH IOJTOTOBKM HAY4HO- * * * *
pemaTh ux. TEXHUYECKUX OTYETOB.
[1K-2. Cnocoben npoBoauth Teopernueckue u | [IK-2.3 Bmaneer HaBbIkamMu aHanm3a pe3ylibTaTOB
AQHAJTUTHYECKUE HCCIEOBAaHUS CTPYKTYphl W | QaHAIMTHYECKUX U TEOPETUYECKHX HCCIEIOBAHHUU B

20 CBOWCTB (DYHKIIMOHAIBHBIX U KOMITO3UIIMOHHBIX | 00JaCTH MaTepHuaioB HAHOMH)KEHEPUH. N N N N

HAaHOMATEPHAJIOB, OCYIIECTBISTh U3MEPEHUS U
KOHTPOJIb TIapaMEeTPOB IMPOIECCOB TMPU HX
MOJTYYCHHH.
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1 IlpakTHYeckue 3aHATHS

HpI/IMepHBIe TEMbI IPAKTUYCCKHUX 3aHSATHI 10 TUCHUILJIAHE

Ne paznena .
Ne pas TeMbl IpaKTUYECKUX 3aHATUN Yacsl
JUCIUTIAHBI
n/m
[ToaroroBka maHHBIX. BbelUMCIUTEIbHBIE AITOPUTMBI IS
1 1 3,25
npoeknnoHHbIX MeToaoB (MI'K, MITJIC)
2 2 BoluucnutenbHble  anropuTMbl  JUISL pEIICHUS  3a/ady 55
rpaayupoBanusi. Kpurepuu mis npoBepku Mojenen ’
3 3 [ToaroroBka naHHbIX. BplunMcIuTENbHBIE ANTOPUTMBI JJIS 375
pelieHus 3a1a4 KiaccupuKaluy ¢ yauTenem u 0e3 ’
4 4 BoruucnurenbHble alirOpUTMBL JUIsL  pealii3allid  METO/OB 45
paspeleHuss MHOTOMEPHBIX KPUBBIX ’
6.2 JlabopaTopHble 3aHATHS
Brimonnenne 1a00paTOpPHOTO TMPAaKTHKyMa CIIOCOOCTBYET 3aKpeIUICHHIO MaTepuala,

H3ydacMoro B JUCHUIIINHC

«Xemomempm(a HaHocucmem», a TaKKC CHOCO6CTByeT

NPHOOPETEHUIO TMPAKTHYSCKUX HABBIKOB B O0JacTH MacmTabupoBaHus U TpaHchepa
TEXHOJIOTHUM.
MakcuMaabHOE KOJIMYECTBO OAJJIOB 3a BBINIOJHEHUE JIAOOPATOPHOTO TPAKTHKyMa
cocrapnsier 10 GamnoB (MakcumanbHo 1,25 Gamna 3a kaxnayro pabory). KommdectBo pabor u
0aJJTOB 32 KXIYyI0 pab0Ty MOKET OBITh U3MEHEHO B 3aBUCUMOCTH OT UX TPYIOEMKOCTH.

Ne Ne pasnena HanmeHnoBanue 1a00paTOpHBIX pabOT Yacel
JUACIUATUIMHBI

BBenenne. 3HAaKOMCTBO C MpPOrpaMMHBIM  0O€CIIEYEHHEM
(Bo3MOXHO wHcmojb3oBanue crueaywoomero I[10: MS  Excel,

1 1 Mathlab, Octave, Ststistica). Peanu3anus oneparyii MaTpHIHBIX 5
BBIUMCIICHUM,  CTATUCTHUYECKUX  (QYHKIHMH,  CHEIUATbHBIX
GYHKIIUH B 3aBUCHMOCTH OT HCIIOJIB3yeMOro B TpoIiecce
obyuenus [10

5 1 Peanu3aiuss TPOSKIMOHHBIX METOJOB aHAJIM3a JAHHBIX C 4
ucnosb3oBanueM [10 Ha TecTOBOM mpumepe

3 2 Peanuzarust METOI0B KJIacCHUECKOW W OOpaTHOM KalIWOPOBKHU 4
JTaHHBIX ¢ ucnoab3oBanueM [10 Ha TecTOBOM mpumepe
Peanuzamust meTona kanuOpOBKM perpeccueil Ha TIaBHBIE

4 2 KOMITOHEHTHI M Ha JIATEHTHBIX MEPEMEHHBIX C MCIOJIb30BaHUEM 6
I10 Ha TecTOBOM IpHUMepe

5 3 Peanuzamuss  MeTonoB  KiIacCMUKALMKA € YYHTENEM C 4
ucnonbs3oBanueM [10 Ha TecToBOM mpumepe

6 3 Peanuzamnus meronoB knaccupukanuu ¢ (mpoAobkeHue) u 0es3 4
yuuTens ¢ ucnoiabzoBanueM 110 Ha TecTOBOM mpumepe
Peanm3zamuss MeToM0B (PaKTOPHOTO aHAIM3a IS Pa3pelICHUs

7 4 MHOTOMEPHBIX KpPHUBBIX C Hcmonb3oBaHueMm [IO Ha TecToBOM 6
puMepe
Peanu3arust uTeparimoHHBIX METOJIOB ()aKTOPHOTO aHAIU3a IS

8 4 paspeleHnss MHOTOMEPHBIX KPUBBIX ¢ HcIoib3oBanueM 10 Ha 4

TCCTOBOM IMPUMEPC




7. CAMOCTOSTEJIBHASA PABOTA

Paboueit mporpamMmoil TUCHUTIIIUHBI «XemMoMempuka Hanocucmem» TPEAyCMOTpEeHa
camocTosITelIbHAsE padoTa CTyJAeHTa MarucrpaTypel B o0beme 76 akan. 4. CamocrosiTenbHas
paboTa MPOBOJIUTCS C LIEJbIO YIIIYOJIeHUs 3HAHUN IO JUCIHUILIMHE U IIPEAyCMaTpUBAET:

— O3HaKOMJICHHE U MPOpPabOTKy PEKOMEHOBAHHON JTUTEPATYPhl, paboTy € SJIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKJIOYas TMEpeBOAbl NYyOJMKAIMi M3 Hay4HBIX KYpHAJIOB,
nuTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

MOCEIICHUE OTPACIIEBBIX BBICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. M. MeHeneeBa no TeMaTuke JUCLUIUIMHBI;

— TOJTOTOBKY K BBIIOJHEHHUIO KOHTPOJIBHBIX padoT 10 MaTepHuaiy JEKIHOHHOTO Kypca;

— TOATOTOBKY K cade 3adeta ¢ oueHkoi (1 cemectp) u mabopaTopHoro npakrukyma (1
CEMECTp) MO AUCHUILITHHE «XeMOMEeMPUKA HAHOCUCHIEM).

[TmanupoBaHre BPEeMEHHM Ha CaMOCTOSTEIBbHYIO pabOTy, HEOOXOIMMOIro Ha H3y4YeHHUE
TUCIUIUIMHBI, CTYyA€HTaM JIydllle BCEro OCYLIECTBISATh HA BECh IMEpUOA  H3y4YeHUS,
npeaycMaTpuBas MPH 3TOM PEryJsipHOE IMOBTOPEHHE MPOWACHHOTO MaTepuana. Matepuai,
3aKOHCIIEKTUPOBAHHBI HA JIEKUHUAX, HEOOXOIHWMO PEryjsipHO JOMOJHATH CBEACHUSIMH W3
JUTEPAaTypHBIX HCTOYHMUKOB, IIPEJICTaBICHHBIX B paboueil mnporpamme. Ilpu paborte ¢
YKa3aHHBIMH HMCTOYHUKAMH PEKOMEHIYETCSl COCTaBJISITh KpaTKUM KOHCHEKT MaTepuana, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OMOIMOTpapUUecKuX TaHHBIX HCTOYHHKA.

8. MIPUMEPBI OHEHOYHBIX CPEJACTB JJIs1 KOHTPOJIA
OCBOEHMSA JUCIHAIIJIMHBI

(PA3JIEJI BBITIOJTHEH B ABTOPCKOM PEJIAKIIN)

8.1 IIpumepHas TeMaTUKa pedepaTUBHO-AHATUTHYECKOH PadoThI
JucuuiuimHort  «Xemomempuka Hanocucmem» HE TPEAYCMOTPEHO BBITOJIHEHHE
pedepaTuBHO-aHATUTUYECKON PaOOTHI.

8.2 IIpuMepbl KOHTPOJILHBIX BOMPOCOB /JIs TEKYIIEro KOHTPOJIA OCBOEHUSI THUCIUTIMHBI

Tekymmuii KOHTPOJIb NPUOOPETEHHS MPAKTHUYECKHMX HABBIKOB IPU  BBINOJIHEHUH
1ab0paToOpHbIX pabOT MpoBepseTcs MyTEM BbLAAUM 3aJaHUN AT CaMOCTOSITENIbHON padOTHI.
[TpenycmoTpeHo 5 caMocTosTeNnbHBIX paOoT. PaboThl BBIMOJIHAIOTCS BO BpeMs ayIMTOPHBIX
3aHATHM  KaXIbIM CTYJEHTOM HWHAMBHAyaJbHO. 3a KaXIyl0 paboTy CTYAEHT MOXKET
MaKCHUMaJIbHO MOJMy4YuTh § OamnoB. Bapuantel paboThl 1 OTIMYAIOTCS TONBKO BbIIAaBa€MBIMHU B
AIIEKTPOHHOM BHJI€ UCXOJHBIMU JIaHHBIMU. BapuaHThl paboThl 2-5 OTIMYAIOTCS KaK MCXOJHBIMU
JAHHBIMU, TaK ¥ MCIOJIB3YEMBIMM METOAAMHM XEMOMETPHYECKOIO aHaliMu3a JaHHBIX. B aTOM
Clly4yae BapHaHThl PaclpeiesssioTCs B CIIy4aiiHOM MOpPSAKE.

IIpumep camocrositenbHOM padoTsl Nel

1. Cunrath naHHble U3 (aiina.

2. OTto00pa3uTh naHHble Ha boxplot AHarpaMMe, COXpaHUTh AUMarpaMMmy Kak pUCYHOK,
BCTaBHUTb B TEKCTOBBINA PEJAKTOP U JOOABUTH BHIBOJBI O TAHHBIX.

3. [IpoBecTn HOpMHpPOBaHME NAHHBIX U OTOOpPAa3UTh HOPMHUPOBAHHBIE JAHHBIE HA

boxplot auarpamme; COXpaHUTh AMAarpaMMy Kak PHUCYHOK, BCTaBUTh B TEKCTOBBIH pElaKkTOp U
00aBUTh BBIBOJIBI O IaHHBIX.

4. ITpousBectn 00pabOTKY AaHHBIX, UCIOIB3Ysl METO/ ITTABHBIX KOMIIOHEHT.

5. BceraButh B TEKCTOBBIA — penakTop Tabmuiy ¢ KodpuUUEeHTaMH U
IPOaHAJIN3UPOBATh MEPBbIE 4-€ KOMIOHEHTH! HA MPEMET TOT0, KaKue UMEHHO (haKTOPbl BHOCST
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HauOOJIBIINY BKJIAJ] B KOMIIOHEHTHI; MTOATBEPAUTH BHIBOJIBI I'pa)ikaMK CUETOB, BBIJICITNB Ha HUX
TPYIIIBL

6. [TocTpouth npoekiuu (hakTOPHBIX HATPY30K B MIPOCTPAHCTBE:

- 1-2 KOMITIOHEHT;

- 2-3 KOMIIOHEHT;

- 1 ¥ 3 KOMIIOHEHT;

- 1-3 KOMIIOHEHT.
U MIPOBECTH aHAJM3 MMOJYYCHHBIX TPAaPUKOB, & UMEHHO, YKa3aTh HAIMYUE U OTCYTCTBHE MPSIMBIX
U OOpaTHBIX 3aBHCHUMOCTEH MEXIYy pacCMaTpPUBAEMbIMU 3HAYCHHSIMU; PE3YIbTaThl U BBIBOJIBI
BHECTHU B TEKCTOBBIH (ailll.
®dakTopsl Ha rpaduKax JOHKHBI OBITH MTOTHUCAHBI!

1. ITocTtpouts nmarpammy Ilapero m 1o Hel caenarb BBIBOA O TOM, CKOJIBKO
KOMIOHEHT JocTaTo4Ho /yis1 onucanus S0 %, 80 % u 90 % aucnepcun.
8. OTnpaBbTe OTUET MPEINOIABATENIO HA YKA3aHHBIHN 3JIEKTPOHHBIN ajpec.

IIpumepsl camocToATENBbHOM padoThl Ne2

BapuanTt 1

1. 3arpys3ute nannelie B Matiad us ¢aitna GradWork1. O3HakoMbTeCh C TaHHBIMU:

- ConcSpectrStudy — 3HaueHHe KOHIIEHTpALUi Ui 0OpasioB W3 0oOydaroliei
BBIOOPKU (KaXk[asi CTPOKa COAEPKUT /iBe KoHUeHTpauuu: Ca u C0)

- ConcSpectrTest — 3HaueHHE KOHIIEHTPAIMK 111 00pa3lloB U3 TECTOBOH BBIOOPKHU
(kaxkzast CTpoKa coJepKuT ABe KoHueHTpauuu: Ca u CO)

— lambda — BexTop, coaep kamuii JIMHBI BOJIH

- PureA — gucTblil ciekTp 11 BeuiecTBa A

- PureB — uucTsrii ciekTp s BemecTBa b

- SpectrStudy — 3HaueHHsS CIEKTPOB Ui OOpas3IoB M3 OOY4YaOLICH BBIOOPKH
(KaXKIIbIi cTONIOEI] COOTBETCTBYET CIIEKTPY 1 cMecH)

- SpectrTest — 3HaYeHUS CIEKTPOB ISl OOPA3IOB U3 TECTOBON BBIOOPKH (KaXKIbIN
cTONOEe1] COOTBETCTBYET CIIEKTPY 1 cMmecn)

2. [Toctpoiite rpaduk YUCTBIX CIIEKTPOB AJs BemecTB A u b

3. Hcnonb3ys MeToJl OJHOKaHAJbHON KaJMOpPOBKM OIpenenuTe Kod(ppUInueHTH
ypaBHEHUN KAIUOPOBKU OTACIIBHO TSI BEIIeCTBAa A M OTJIEILHO /s BemiecTBa b:
rae Y — cnektp; X — KoHIeHTpauus. Bo3smure nis BemiectBa A kanan 30; uig BemectBa b —
kaHan 90. Hcnmonw3yiite nns pacueta B Mamina® ¢ynkuuio polyfit. Coxpanute 3HaYeHHS
KOHCTAHT B (paiin oTyera.

4. Paccuuraiite mporao3upyembie 3HaU€HUSI NHTEHCUBHOCTHU (CHEKTpa) JUIsl KaHAJIOB
30 u 90, ucmome3ys B wMmatiab ¢yukuio polyval. Otobpasutre rpaduKu «HU3MEpeHO-
MpeCKa3aHoy i o0yyaroiiel u TecToBoi BeIOOpok. Coxpanute rpaduku B (aiis oTyera.

5. PaccuuTaiiTe mporHo3upyemble 3Ha4€HUSI KOHLIEHTPAIM HCIOJIb3ys BhIpaXKEHUE:!

OTtobpasute rpa@uku «M3MepPEeHO-TPEICKA3aHO» JJI 3HAUCHUM KOHLICHTpAIUs I ABYX
BEIIECTB JUIsl 0Oydaroliei u TectoBoi BeIOOpOoK. CoxpaHuTe rpaduku B Gaiia oTueTa.

6. Paccuuraiite kputepun (UCOIb3yHTE 3HAUEHUS KOHIIEHTPALMil) U COXPaHUTE UX
B (ailnm oTueTa: MOJHYIO JUCHEPCHI0 OCTATKOB, OOBSCHEHHYIO MAMCIIEPCHUIO OCTaTKOB,
CTaHJAPTHYIO OMIHUOKY ¥ KO3(PHUIIMEHT KOPPEISIITIH T 3HAYCHUH KOHIICHTPAITHA.

7. B ¢aiine otuera caenaiite BHIBOJ O MOJIyUYEHHBIX pe3ynbraTax. OTHpaBbTe OTYET
Ha yKa3aHHbBIN 3JIEKTPOHHBIN aapec. B TemMe nucema ykaxure O, rpyniy.

Bapuanr 2

1. 3arpys3ute nanHble B MaTiad u3 ¢aitna GradWork1. O3HakoMbTeCh ¢ TaHHBIMU:

- ConcSpectrStudy — 3nadeHue KOHIIEHTpAIMi Ui 00pas3oB M3 O0yJaromIei
BBIOOPKH (KaskIast CTpOKa COAEPXKUT JiBe KoHueHTparuu: Ca u C0)
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- ConcSpectrTest — 3HaueHHE KOHIIEHTPAIMI 1711 00pa3lloB U3 TECTOBON BHIOOPKHU
(kaxmast CTpoKa coiepkuT iBe KoHueHTparuu: Ca u CO)

- lambda — BexTop, coaep kamnuii JIMHBI BOJIH

- PureA — gucThlil ciekTp 1)1 BeuiecTBa A

- PureB — uucTsrii ciekTp 1is BemecTBa b

- SpectrStudy — 3HaueHHsS CIEKTPOB Ui 0O0pa3OB M3 OOY4YaOLICH BBIOOPKH
(kKax bl CTOJIOCI] COOTBETCTBYET CIIEKTPY 1 cMech)

- SpectrTest — 3HaueHUsT CIIEKTPOB ISl OOPA3IOB U3 TECTOBON BBIOOPKH (KaXKIbIN
cTOJ0€e1] COOTBETCTBYET CIIEKTPY 1 cMmecn)

2. [ToctpoiiTe rpaduK YUCTHIX CIIEKTPOB 71 BemecTB A u b
3. Ucnonezys  meron  @upapma ompenenure  Kod(pQUIMEHTH!  ypaBHEHHS
KaJTUOPOBKH:

rae Y — 3HaueHMsl CeKTPOB, X — 3HaYeHUsI KOHLIEHTPALHi.
ITpu pacuerax ucnonb3yire ciaeayrouie kaHaisl: 30 g Bemectsa A u 90 ans Bemectsa b.
[Tony4yeHHble 3HaUeHUs1 BHECUTE B (paiiia oTyeTa.

4. Paccuuraiite mporao3upyemble 3HaU€HUSI HHTEHCUBHOCTH (CIIEKTpa) JIJIsl KaHAJIOB
30 u 90 s 0GyyaronIMX U TECTOBBIX BEIOOPOK, UCTIONB3YS BBIPAKEHHE:

OTto0pa3zute rpaduku «M3MepeHO-TIPEACKa3aHO» I 00yJaIOIeH U TeCTOBOW BHIOOPOK.
CoxpanuTte rpadguku B ¢aitn oTuera.

o. Paccuuraiite mporHo3upyemMble 3HAUYEHHMS] KOHLEHTpPALMA Jid OOydYaloluX HU
TECTOBBIX BBIOOPOK, HCIIOJIb3YsI BBIPAKEHUE:

OTtobpa3zute rpaduKu «M3MEPEHO-TIPEACKA3aHO» IS 3HAYCHUH KOHIEHTPALUs U ABYX
BEILIECTB JUIsl 0Oydaroliei u TectoBoi BeIOOpoK. CoxpanuTe rpaduku B Gaiia oTueTa.

6. Paccuuraiite kputepun (UCOIb3yHTE 3HAUEHUS KOHIIEHTPALMIl) U COXPaHUTE UX
B (Qailm oTueTa: NOJHYI JUCHEPCHI0 OCTAaTKOB, OOBSCHEHHYIO MAMCIEPCUI0 OCTaTKOB,
CPEIHEKBAIPAaTUYHBIE OCTATKM KAJMOPOBKH, BEJIWYMHBI CMEIIEHUs, CTaHIAPTHYIO OMIMOKY M
KO3(QULHEHT KOppessaLuy sl 3HAUCHUH KOHLIEHTPaLUil.

7. B ¢aiine otuera cienaiite BHIBOI O MOJyYEHHBIX pe3ynbraTax. OTHpaBbTe OTYET
Ha yKa3aHHBIN JIEKTPOHHBIN aznpec. B teme nucema ykaxute ®UO, rpynmy.

Bapuanr 3

1. 3arpy3ure qaHHble B MaTiad u3 ¢aina GradWork1. O3nakomMbTeCh C JaHHBIMU:

- ConcSpectrStudy — 3HaueHHe KOHIIEHTpALUil Ui 0OpasioB W3 0oO0ydaroriei
BBIOOPKH (KaXk/1asi CTPOKa COIEpKUT JBe KoHIeHTparuu: Ca u CO)

— ConcSpectrTest — 3HadeHre KOHIEHTpAIIMI A7 00pa3IoB U3 TECTOBOM BBIOOPKU
(kakz1ast CTpoKa CoJepKUT ABe kKoHueHTpauuu: Ca u C0)

- lambda — BekTop, comepKanuii JTHHBI BOJTH

- PureA — gucThlil ciekTp 11 BeniecTBa A

— PureB — uucTslii ciekTp 1 BemecTBa b

- SpectrStudy — 3HaueHHsS CIEKTPOB Ui 00pas3IoB M3 OO0YydYarOUmIeH BBIOOPKH
(KaXKIIbIi CTONIOEI] COOTBETCTBYET CIIEKTPY 1 cMecH)

- SpectrTest — 3HaueHUs] CIIEKTPOB IS 00PA3IOB U3 TECTOBOM BBIOOPKH (KaXIbIi
cTosI0€1] COOTBETCTBYET CIEKTPY 1 cMech)

2. [Toctpoiite rpaduk YUCTHIX CIIEKTPOB AJs BemiecTB A u b

3. Hcnonb3ys MeTon HEmpsMOll KaJuOpOBKH, oOmpeaenauTre Kod(pPHUIMEHTH
ypaBHEHUs KaTUOpOBKH: Tne Y — 3HAYCHHUS CIIEKTPOB, X — 3HA4YEHUs KOHIICHTpAIUi.
[Tony4yeHHble 3HaUeHUsI BHECUTE B (Daid oTueTa.

4. PaccuuTaiite mporHo3upyemble 3HAYEHUSI CIEKTpa U OOYYaONINX U TECTOBBIX
BBIOOPOK, UCTIOJIb3Ysl BEIPAXKEHUE:

OTto0pasute rpaduky SKCIEPUMEHTAIBHBIX U PACCUUTAHHBIX CIIEKTPOB Ui oOydaromiei
U TecToBOI BEIOOpOK. CoxpanuTte rpaduku B Gaiin oTueTa.
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5. Paccunraiite mMporHO3MpyeMble 3HAYCHHS KOHIICHTPAMA i OOydJalolux Hu
TECTOBBIX BBIOOPOK, HCIIOJIb3Ys BEIPAKEHUE!

OTto0paszute rpaduku «M3MEPEHO-MPECKA3aH0» AJIs 3HAUCHUN KOHIICHTPALUs Ul ABYX
BEIIECTB JIsl 00y4aromiei u TecToBoi BeIOOpok. Coxpanute rpaduku B daiis oTyeTa.

6. Paccuuraiite xputepun (UCIOIb3yTE 3HAUCHUS KOHIICHTPAIMIl) M COXPAHUTE UX
B (ailm oTueTa: NOJHYIO JUCIEPCHIO OCTATKOB, OOBSCHEHHYIO MAMCIEPCHUIO OCTAaTKOB,
CpeIHEKBaIpaTUYHbIE OCTATKH KATMOPOBKM, BEJIMYUHBI CMEIICHHUS, CTAHJAPTHYIO OLIMOKY U
KOX(UITMEHT KOPPEISAIINH Il 3HAYCHUI KOHIIEHTPAIIUH.

7. B ¢aiine otuera chenaiite BBIBOJ O MOMYYEHHBIX pe3yibTaTax. OTnpaBbTe OTYET
Ha yKa3aHHBINA 31EKTPOHHBIN aapec. B teme nuchma ykaxute ®UO, rpynmy.

Bapmuanr 4

1. 3arpys3ute qaHHbIe B MaTi1ad u3 ¢aitna GradWork1l. O3HakOMBTECH C JAaHHBIMHU:

- ConcSpectrStudy — 3HaueHHe KOHLEHTpaLUUi Ui 00pa3noB W3 oO0ydarouien
BBIOOPKH (KaXk/1asi CTPOKa COIEPKUT JBe KoHIeHTparuu: Ca u CO)

- ConcSpectrTest — 3HayeHne KOHLEHTPAIMA A1 00pa3OB U3 TECTOBON BBIOOPKH
(kakzast CTpoKa coJiep>KuT ABe koHueHnTpauuu: Ca u C0)

- lambda — BekTop, conepkanuii JIUHBI BOJH

- PureA — 4uCTBIN CIIEKTp IS BelecTBa A

- PureB — uucTslii ciexTp 1 BemecTBa b

- SpectrStudy — 3HaveHHUs] CIEKTPOB i OOpasioB W3 OOydarolield BBIOOPKH
(kKax bl CTOJIOCI] COOTBETCTBYET CIIEKTPY 1 cMech)

- SpectrTest — 3Ha4YeHHs CHIEKTPOB Il 00PA3IOB M3 TECTOBON BBIOOPKH (KaXIbId
CTOJI0€1] COOTBETCTBYET CIIEKTPY | cMmecn)

2. [Toctpoiite rpaduk YUCTHIX CIIEKTPOB AJis BemiecTB A u b

3. HUcnonb3yss MeTOA  MHOXKECTBEHHOM  JIMHEMHOM  pErpeccuu, ONpPEACIINTE
KO3 UIIMEHTHl ypaBHEHUSI KanuOpoBKU: Tne Y — 3HAUCHUsA KOHIEHTpanuid, X — 3HauYeHUus
CIIEKTPOB.

Ilepen pacuerom ompenenuTe 4YUCIO KaHaloB. Bo3pMure Tpebyemoe KOJIUYECTBO
KaHaJoB, HauuHas ¢ 15 ¢ marom 10. [TonyyeHHble 3HaUeHUs BHECUTE B (Daiii oTyeTa.

4. Paccunraiite mporHo3upyemble 3HAUEHUS KOHIEHTpalWi Uis O0y4arommx u
TECTOBBIX BBIOOPOK, MCTIOJNIB3YS BRIPAKCHHE:

OTto0pa3zute rpaduku SKCIEPUMEHTAIBHBIX U PACCUUTAHHBIX CIIEKTPOB Ui oOydaroiei
1 TecToBOM BBIOOpOK. Coxpanute rpaduxu B (aiin oTuera.

5. Paccuwnraiite xputepun (UCOIB3yiTe 3HAUCHNUS KOHIICHTPAIMII) M COXPAHUTE MX
B (ailm oTueTa: TOJHYI IUCIEPCHIO OCTATKOB, OOBSCHEHHYIO MAHCIIEPCHIO OCTAaTKOB,
CpeIHEKBaIpaTUYHBIE OCTATKU KaTMOPOBKU, BEIWYMHBI CMEIEHHUS, CTaHIAPTHYIO OIMIMOKY H
KOO PHUIUEHT KOPPENANH ISl 3SHAYCHUH KOHIICHTPAITUA.

6. B ¢aiine otuera chenaiite BBIBOJ O MOMYYEHHBIX pe3ynbTaTax. OTmpaBbTe OTYET
Ha yKa3aHHBINA JEKTPOHHBIN aapec. B teme nmucema ykaxute ®UO, rpymmy.

Bapuanr §

1. 3arpys3ute naHHble B MaTiad u3 ¢aiia GradWork1. O3HakoMbTeCh C TaHHBIMU:

- ConcSpectrStudy — 3HadeHue KOHIIEHTpAIMi Ui 00pas3oB M3 O0ydJarommIei
BBIOOPKH (KakIast CTpOKa COAEPKUT JiBe KoHueHTparuu: Ca u C6)

- ConcSpectrTest — 3HaYeHHe KOHIIEHTPAIMHA JJIs1 00pa3I0B U3 TECTOBON BBIOOPKH
(kaxmast CTpoKa coiepKuT JiBe KoHueHTpauu: Ca u CO)

- lambda — BexTop, comep:kariuii JUTMHBI BOJH

- PureA — gucTeIil ciekTp 11 BeniecTBa A

- PureB — uucThiii ciekTp [u1s BemecTBa b

- SpectrStudy — 3HaveHHWsI CHEKTPOB il O0pas3loB M3 OOydaromeil BBHIOOPKH
(kax b1l CTOJIOCI] COOTBETCTBYET CIIEKTPY 1 cMech)
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- SpectrTest — 3Ha4YeHHs] CIEKTPOB JjIsi 00pPA3IOB M3 TECTOBON BBHIOOPKH (KaXIbIN
CTOJIOCI] COOTBETCTBYET CIEKTPY 1 cMmech)

2. [TocTpotiTe rpadguk YUCTHIX CIIEKTPOB JyIs BemiecTB A U b

3. Hcnonp3ys mnomaroBelii METOJ, MHOXXECTBEHHOH KaJMOpPOBKU OIPENEIUTE
KO3 UIIMEHTHI U1 YpaBHEHUsI KATUOPOBKH /7S BellecTBa A: rie Y — KOHIIGHTpAIlHs BEllecTBa
A; X — 3HaueHHe UHTEHCUBHOCTHU (CIIEKTPa) il BBIOpaHHOTO(bIX ) KaHasa(oB).

Bosbmurte 11 BelecTBa A cieayroniie BapuaHThl KaHaJIoB (BCEro 5 pacueToB):

a. 24

b. 24 u 86

c 24, 86, 11

d. 24, 86, 11, 30

e. 24, 86, 11, 30, 55
BuecuTte B ¢aiin oTuera noiaydeHHbIe 3HaYeHUS KO (DUIIMEHTOB.

4. Paccuuraiite nporsosupyemble 3HaU€HUsI KOHLIEHTpALMM 115 5 BapuaHTOB U3 1.3
1o o0yJaroIiei BEIOOPKE M TECTOBOM BHIOOPKE, HCIOJB3Ys B MaTiad ¢pyHkuuio polyval. Buecure
NOJIy4YEeHHBIC 3HAYCHUS B (aiii oTdeTa.

5. Paccunraiite cpenHeKBaJpaTUYHbIE OCTATKU M oOOydaromed u TecTOBOU
BBIOOPKH (ucnonb3yirte 3HAYEHUS KOHIICHTpALUi ). Orobpazute 3aBUCUMOCTH
CpEeIHEKBAIpaTUYHBIX OCTATKOB [UIsi OOy4aromied M TeCTOBOW BBIOOPOK OT 4YHCIA B3STHIX
kananoB. Coxpanute rpaduk B ¢aiin ordera. JloGaBbTe BBIBOJ O TOM, CKOJIBKO KaHAJOB
HEO0OXO0IMMO HCIOJIb30BATh AJIs KATHOPOBKHU.

6. JlJis BBIOPAaHHOTO YHCJIa KAaHAJIOB OTOOPA3HTh TPaPUKH «H3MEPEHO-TIPEICKA3AHO»
M0 3HAYEHUSM KOHIICHTpAIUil 1151 00yJaromiel u TeCTOBOI BHIOOPOK.
1. B (paiine otuera chemaiite BBIBOJ O MOTYYCHHBIX pe3yibTaTax. OTIpaBbTe OTYET

Ha yKa3aHHBIN JIEKTPOHHBIN aznpec. B teme nucema ykaxute ®HO, rpynmy.

Ipumepsnl camocToATEIbHOI padoThl Ne3
Bapuanr 1

1. 3arpy3ute gannble B Matiab u3 Qaitna GradWork1. O3HakoMbTeCh ¢ JAHHBIMHU:

- ConcSpectrStudy — 3HadeHWe KOHIIEHTpAIMi Ui 00pas3IoB W3 O0ydJaromIei
BBIOOPKH (KaKast CTpOKa COAEPXKUT JiBe KoHIeHTparun: Ca u C0)

- ConcSpectrTest — 3HayeHne KOHIIEHTPAIMHA 111 00pa3IOB U3 TECTOBON BBIOOPKH
(kaxmast CTpoKa coiepKuT JiBe KoHueHTparuu: Ca u CO)

- lambda — BexTop, comep:karuii JUIMHBI BOJH

— PureA — gucTelil ciekTp A1 BeniecTBa A

- PureB — uucThlii ciexTp Ju1s BemecTBa b

- SpectrStudy — 3HaueHHs CHEKTPOB st 0Opa3loB M3 0OydYaromieil BBIOOPKH
(kax bl CTOJIOCI] COOTBETCTBYET CIIEKTPY 1 cMech)

— SpectrTest — 3HayeHHs] CIEKTPOB ISl OOPA3IOB U3 TECTOBOM BBIOOPKH (KaXKIbIN
CTOJIOCI] COOTBETCTBYET CIEKTPY 1 cMmech)

2. HaiinuTe rinaBHple KOMIIOHEHTBI, HCTOIb3Ys 00YYarOIIyI0 BBIOOPKY, U 0TOOpa3uTe
pe3ynbTaTthl Ha Trpadukax cueroB U Harpy3ok. Coxpanute rpaduxu B daiin oryera.
IIpoananusupyire ux.

3. Hcnonb3ys MeTO/1 MPOEKIIMHU Ha IJIaBHbIE KOMIIOHEHTHI OCTPOMTE MO 00yyaeMoin
BBIOOpKE ypaBHEHHE KanuOpoBKU Juis BemecTBa A. OrpaHuybTech NEpBBIMH 4 TIaBHBIMU
KOMITOHEHTaMH.

4. PaccumnTaiiTe mporHosupyeMble 3Hau€HHUs KOHLEHTpAUUi Uit oOydaromeid u
TECTOBOM BBIOOpOK. OTOOpasutTe rpaduKu «U3MEPEHO-TIPEACKA3aHO» Il OOydamlien u
TecToBO BbIOOpok. Coxpanute rpaduku B ¢aitn otyera.

5. Paccunraiite kpuTepuil CpeJHEKBAJAPATHUYHOTO OTKJIOHEHHsS [UI BceX 4-X
BapHUaHTOB U3 00ydaroliei BHIOOPKH U U3 TeCTOBOM BBIOOPKH. OTOOpa3uTe pe3ynbTaThl B (hopme
ructorpamm (komanna bar). Coxpanure rpaduku B (paiin oryera.
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6. Crenaiite BBIBOJBI IO TOJYYEHHBIM JAHHBIM. (CKOJIBKO TJIABHBIX KOMITOHEHT
HEOO0X0/IMMO HCIONB30BaTh Uil KanuOpoBku? OOocHyiite oTrBer. Ha Kkakoit u3 BBIOOPOK
TOYHOCTB MPOTHO3a BhIIe? OOOCHYHTE.

1. OTnpaBbTe OTUET HA YKa3aHHBIN AIEKTPOHHBIN aapec. [IpunoxuTte nporpaMmMHbIN
koJ B (hopmate ckpunta. B Teme nucema ykaxute @UO, rpynmy.

Bapuanr 2

1. 3arpys3ute nannble B Matiad u3 ¢aitna GradWork1. O3HakoMbTeCh C TaHHBIMU:

- ConcSpectrStudy — 3HadeHHe KOHIEHTpAIMi Ui 00pasioB M3 00ydJaromci
BBIOOPKH (KaKIast CTpOKa COAEPKUT JiBe KoHIeHTpanuu: Ca u C0)

- ConcSpectrTest — 3HaueHHE KOHIIEHTPAIMK 1711 00pa3lloB U3 TECTOBOM BHIOOPKHU
(kaxmast CTpoKa coepkuT Be KoHueHTparuu: Ca u CO)

- lambda — BexTop, coaep Kamnuii JIMHBI BOJIH

- PureA — gucTblil ciekTp A1 BeuiecTBa A

- PureB — uucTsrii ciekTp 115 BemecTBa b

- SpectrStudy — 3HaueHHsS CIEKTPOB Ui OOpa3IOB M3 OOY4YaOLICH BBIOOPKH
(K@K bl CTONIOEI] COOTBETCTBYET CIIEKTPY 1 cMecH)

- SpectrTest — 3HaYeHUS CIIEKTPOB ISl OOPA3IOB U3 TECTOBON BBIOOPKH (KaXKIbIN
cTON0e1] COOTBETCTBYET CIIEKTPY 1 cMmecn)

2. [Toctpoiite mpoekuuu Ha jgaTeHTHblE cTpYKTYpbl 10 BAPUMAHTY 1 (ornensHO
JUTsL BelecTBa A), MCIONb3ysl 00y4alolyl0 BEIOOPKY, U OTOOpa3uTe pe3ylbTaThl Ha rpadukax
cueToB U Harpy3ok. Coxpanute rpaduku B ¢aiin orueta. [Ipoananusupyiite ux.

3. [Toctpoiite mo oOyuaeMoil BHIOOpKE ypaBHEHHE KaIMOPOBKH AJsl BellecTBa A.
OrpaHnubTeCh NMEPBHIMU 4 TJIABHBIMA KOMITOHEHTAMH.
4, Paccuuraiite mporHo3upyemble 3HAUEHUs KOHLIGHTpalMid s oOydaromed u

TEeCTOBOH BBIOOPOK. OToOpaszuTe rpaduKku «U3MEpPEHO-TIPEICKAa3aHO» IS OOydaromed u
TecToBOM BbIOOpOK. Coxpanute rpaduku B daiin oTuera.

S. Paccuuraiite Kputepuil CcpelHEKBaJpaTUUYHOIO OTKJIOHEHUS s Bcex 4-X
BapUaHTOB U3 00ydarouiei BHIOOPKH U U3 TeCTOBOM BbIOOPKH. OTOOpa3uTe pe3ynbraThl B (hopme
ructorpamm (komanja bar). Coxpanure rpaduku B (haidi oTyera.

6. Cpenaiite BBIBOABI MO TMOJYYEHHBIM JaHHBIM. CKOJBKO TIJIABHBIX KOMIIOHEHT
HEoOXOIUMO HCMOIb30BaTh g KanuOpoBku? OOocHyiite orBeT. Ha kakoil u3 BBIOOpOK
TOYHOCTh NMPOTHO3a Bhlle? OO00CHYITE.

1. OTnpaBbTe OTUET HA YKa3aHHBIN IEKTPOHHBIN aapec. [IpunoxuTe nporpaMMHbIN
Ko/ B ¢popmare ckpunra. B reme nucema ykaxure ®UO, rpynmy.

Bapuanr 3

1. 3arpy3ure qaHHble B Matiad u3 ¢aitna GradWork1. O3nakomMbTeCh C JTaHHBIMU:

- ConcSpectrStudy — 3HaueHWe KOHIIEHTpAlUi i 0OpasioB W3 0oOydaromiei
BBIOOPKH (KaXk/1asi CTPOKa COIepkKUT JBe KoHIeHTparuu: Ca u CO)

— ConcSpectrTest — 3HadeHre KOHIEHTpAIIMI A7 00pa3IoB U3 TECTOBOM BBIOOPKU
(kakzast CTpoKa coJepKUT ABe kKoHueHTpauuu: Ca u C0)

- lambda — BekTop, comepKanuii JTHHBI BOJTH

- PureA — gucTelil ciekTp 11 BeniecTBa A

- PureB — uucTslii ciekTp [1s BemecTBa b

- SpectrStudy — 3HaueHHs CIEKTPOB Ui 00pas3oB M3 OO0ydYaromiei BBHIOOPKH
(KaXKIIbIi CTONIOEI] COOTBETCTBYET CIIEKTPY 1 cMecH)

- SpectrTest — 3HaYeHHUS CIEKTPOB TSI OOPA3IOB U3 TECTOBON BBIOOPKH (KaXKIBIN
cTOJI0€I] COOTBETCTBYET CIEKTPY 1 cMmech)

2. [TocTpoiiTe mnpoekuuu Ha JIATEHTHbIE CTpyKTypel 1o BAPHUAHTY 2
(ucmionp3yiiTe MaHHBIE W JUIS BEIIeCTBAa A M 17 BellecTBa b OJHOBPEMEHHO), HCIONB3YS
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00yyJaronryro BRIOOPKY, U 0TOOpa3uTe Pe3yabTaThl Ha Tpadrikax cueToB U Harpy3ok. CoxpaHure
rpaduku B daiin oruera. [Ipoananusupyiite ux.

3. [TocTpotiTe mo oOydaemoii BEIOOpKE ypaBHEHHs KaIMOPOBKHU 1jist BemiecTB A u b.
OrpanudbTech MEPBBIMU 4 TITABHBIMH KOMIIOHCHTaMHU.
4, Paccunraiite mporHo3upyemble 3HAYCHHS KOHIICHTpAaMA i oOydaromied u

TeCTOBOH BBIOOPOK. OToOpaszuTe rpaduku «U3MEpPeHO-TIPECKa3aHo» Uis oOydaromed u
TecToBOM BbIOOpOK. CoxpaHute rpaduku B ¢aiin oTyera.

S. Paccuuraiite KpuTepuil CpeIHEKBaJpaTUUYHOIO OTKJIOHEHHS M BceX 4-X
BapUaHTOB M3 00y4YaroIIeil BHIOOPKH M U3 TeCTOBOM BhIOOpKH. OTOOpa3zuTe pe3yabTaThl B (hopme
rucrorpamm (komanna bar). Coxpanure rpaduku B (haiin oTyera.

6. Chenaiite BBIBOABI MO MOJTYYEHHBIM JaHHBIM. CKOJBKO TJIABHBIX KOMIIOHEHT
HEOO0X0MMO HCIIONB30BaTh Ui KanuOpoBku? OOocHyiite oTrBer. Ha kakoit u3 BBIOOPOK
TOYHOCTB MPOTHO3a BhIIe? OOOCHYHTE.

1. OtnpaBbTe OTYET Ha BJIEKTPOHHBIA anpec. [lpminoxure mporpamMMmHbI KOA B
dbopmare ckpunTta. B Teme nucema ykaxute ®UO, rpynmy.

IIpumepsI camocTosATeIbHOM padoThl Ne 4

Bapuanr 1

1. 3arpy3ute ganHble B Matiab u3 Qaitna Work2. O3HakoMbTeCh C TaHHBIMH:

- X — 3HaYeHHEe NPU3HAKOB O0BEKTOB

- Cl — mepeyeHb K1acCOB, K KOTOPOMY OTHOCHUTCS TOT MJIM UHOH 00BEKT

2. [IpoBenuTe KinaccupUKaMio, HUCHOIB3Yyd MeTon k-cpemnmx. Paccumraiite 8
ukioB. OroOpa3uTe MONy4YeHHbIE HAa Ka)KIOM IIare KIacchl M IEHTPOWIbl Ha Tpadukax B
KOOpJMHATax

«IIpusnak 1 — Ilpusnak 2» u «lIpusnak 3- Ilpusnak 4». IlonydeHHbIE IHUAarpamMmsl
COXpaHMUTE B OTUET, JANTE MMOSCHEHUS.

3. OTtmpaBbTe OTYET HA YKa3aHHBIN 31€KTPOHHBIN anpec. [Ipunoxure nporpaMMHbIN
Kox B ¢popmare ckpunra. B reme nmucema ykaxxkure ®UO, rpymiry.

Bapuanr 2

1. 3arpy3ute qaHHble B Matnad u3 gaitna Work1. O3HakomMbTeCh ¢ JaHHBIMU:

- Xs u Xt — 3HaUeHUE MPU3HAKOB OOBEKTOB M3 OO0yYaroUIel M TECTOBOW BBIOOPKU
COOTBETCTBEHHO;

- Cls b Clt — Homepa ki1accoB, K KOTOPBIM MPHHAIEKAT 00BEKTHI U3 00yJaroIei 1
TECTOBOW BBIOOPOK COOTBETCTBEHHO.

Buumanue: oOywaromiass BbIOOpKa COAEPKHUT MO 38 OOBEKTOB KaXJIOTro Kiacca, TECTOBas
BBIOOpKA COAEPIKUT MO 9 00BEKTOB KaXk10r0 Kilacca.

2. Krnaccugukanuio nposenute, Ucnonb3ys MeTol K-Omkaimmx coceneil. Yucino
coceneil mpumure paBHoe 5. OtoOpasuTe B oTyeTe B TaOAMYHOW (QopMe JNaHHBIE K KaKOMY
KJ1accy OBLIM OTHECEHBI 00pa3Ibl U3 TECTOBOM BBHIOOPKH M K KAaKOMY KIJIACCY OHU MPHHAJIeKAT
Ha camoM jene. Crenaiite BEIBOJBI U3 PAOOTHI.

3. OTnpaBbTe OTUET HA YKa3aHHBIN IEKTPOHHBIN aapec. [IpunoxuTe nporpaMMHbIN
Ko/ B ¢popmare ckpunta. B reme nucema ykaxxute U0, rpynmy.

Bapuanr 3

1. 3arpy3ute qaHHbie B MaTinad u3 ¢aitna Workl. O3HakoMbTECh C TaHHBIMU:

- Xs n Xt — 3HaUCHHE MPU3HAKOB OOBEKTOB M3 00yyaromield U TECTOBOM BBIOOPKU
COOTBETCTBEHHO;

- Cls b Clt — nHomepa kmaccoB, kK KOTOpPBIM MPUHAUIEKAT OOBEKTHI M3 00yJaromeH n
TECTOBON BHIOOPOK COOTBETCTBEHHO.
Buumanue: oOydaromias BBIOOpPKa COAEPKUT N0 38 0O0BEKTOB KaXKAOro Kiacca, TeCTOBas
BBIOOpPKA COAEPKUT 10 9 00BEKTOB KaXKA0T0 Kilacca.
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2. Knaccudukanuro nposenure s kinacca 2, ucnoib3ys meronq SIMCA. [lpumure
TouHOCTh paBHOU 0,95. OtoOpaszure B oTUeTe B TAOMMYHON (opMe TaHHBIE K KAaKOMY KJIaccy
OBLIM OTHECEHBI OOpa3lbl M3 TECTOBOW BBIOOPKM M K KaKOMYy KJIACCy OHHU MpUHAAJIEKAT Ha
camoM Jiene. Caemnaiite BEIBOABI U3 paOOTHI.

3. OTtnpaBbTe OTYET HA YKa3aHHBIN AJIEKTPOHHBIN afapec. [Ipunoxurte mporpaMMHbIN
Koa B popmare ckpunra. B reme nmucema ykaxkute ®UO, rpymiy.

Bapmuanr 4

1. 3arpy3ure qaHHbIe B MaTiad u3 ¢aitma Workl. O3HakoMbTECh C TaHHBIMU:

- Xs u Xt — 3HaUYCHHE MPU3HAKOB OOBEKTOB M3 00ydaromield U TECTOBOM BBIOOPKU
COOTBETCTBEHHO;

- Cls b Clt — Homepa ki1accoB, K KOTOPBIM MPUHAIEKAT 00BEKTHI U3 00yJaroIeH 1
TECTOBOW BBIOOPOK COOTBETCTBEHHO.

Buumanme: oOydaromias BBIOOpKa COAEPKUT MO 38 OOBEKTOB KaXJOTO Kiacca, TECTOBas
BbIOOpKA COAEPIKUT MO 9 00BEKTOB KaXk10ro Kiiacca.

2. Knaccudukanuio nposeaute s kinacca 3, ucnoin3ys meroa SIMCA. ITpumute
ToyHOCTh paBHOH 0,95. OToOpa3ure B ordyere B TaOIMUYHOW (opMe NaHHBIE K KaKOMY KJIAcCy
ObUIM OTHECEHBI 00pa3Ibl M3 TECTOBOM BHIOOPKM M K KAKOMY KJIACCy OHHM NPHUHAIISKAT Ha
camoM Jiene. Caenaiire BBIBOABI U3 pabOTHI.

3. OTnpaBbTe OTUET HA YKa3aHHBIN JEKTPOHHBIN aapec. [IpunoxuTe nporpaMmMHbIN
Koa B ¢popmare ckpunra. B reme nucema ykaxure ®UO, rpynmy.

Bapmuanrt 5

1. 3arpy3ure qaHHble B Matiad u3 ¢aitia Work 1. O3HaKOMbTECH C JAHHBIMU:

- Xs u Xt — 3HaUeHUE MPU3HAKOB OOBEKTOB M3 O0YyYaIOUIel M TECTOBOM BBIOOPKHU
COOTBETCTBEHHO;

- Cls b Clt — Homepa kiaccoB, K KOTOPBIM MPUHAIEKAT OOBEKTHI 3 00yUaroIieii u
TECTOBON BHIOOPOK COOTBETCTBEHHO.
Buumanue: oOydaromas BbIOOpKa coaepkHT MO 38 OOBEKTOB KaXKIOro Kiacca, TeCTOBas
BbIOOpPKA COAEPKUT 10 9 00BEKTOB KaXA0r0 Kilacca.

2. Knaccudukanuto nposenute, ucnoib3ys Metoq PLSDA. Pe3ynbratel pa3aeneHus
Ha KJacchl o0yJaroleil 1 TeCTOBOM BBIOOPKH 0TOOpasute rpaduyecku. BkitouuTe nuarpaMMsl B
oryet. [lpoananusupyiite, NpaBUIbHO JM OBIJIM OTHECEHB! JaHHbIE W3 OOyyaroliel U TecTOBOM
BBIOOPOK K KiaccaM. CrenaiiTe BbIBOJbI U3 PaOOTHI.

3. OTtnpaBbTe OTUET HA YKAa3aHHBIN IEKTPOHHBIN aapec. [Ipunoxure nporpaMMHbIN
Koz B popmare ckpunta. B reme nucema ykaxxute ®UO, rpynmy.

Bapuanr 6

1. 3arpys3uTte JaHHble B MaTiad u3 ¢aitna Work1l. O3HakoMbTeCh € JaHHBIMU:

- Xs u Xt — 3HaUeHUE MPU3HAKOB OOBEKTOB M3 O0yYaroUIel U TECTOBOW BBIOOPKU
COOTBETCTBEHHO;

- Cls b Clt — Homepa ki1accoB, K KOTOPBIM MPUHAIEKAT 00BEKTHI U3 00yJaroIei 1
TECTOBOW BBIOOPOK COOTBETCTBEHHO.
Buumanue: oOydaromiass BbIOOpKa coaepkHUT MO 38 0OBEKTOB KaXKJIOro Kjacca, TeCToBas
BBIOOpKA COAEPHKUT MO 9 00BEKTOB KaXk10T0 Kilacca.

2. Krnaccudukanuto nposenute, ucnonb3ys Meron QDA. Pesynbrarhl pazneneHus
Ha KJIacChl 00yyYaroIei 1 TeCTOBOM BEIOOPKH 0TOOpasuTe rpaduyecku. Bkimounte auarpamMmsl B
otuet. [Ipoanammu3upyiite, MPaBUIBLHO M OBUTM OTHECEHBI JAHHBIE W3 00YyYaromeld U TeCTOBOH
BBIOOPOK K KitaccaM. Crenaiite BEIBOABI U3 paOOTHI.

3. OTnpaBbTe OTUET HA YKa3aHHBIN 3EKTPOHHBIN aapec. [IpuoxuTte nporpaMMHbIN
Koj B ¢popmare ckpunta. B teme nucema ykaxxute U0, rpymmy.
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Bapuant 7

1. 3arpy3urte qanHble B Matinad u3 ¢aitna Work 1. O3HaKoMbTeCh ¢ JAHHBIMU:

- Xs u Xt — 3Ha4YCHHE MPU3HAKOB OOBEKTOB M3 OOYYAIOIICH M TECTOBOW BBIOOPKH
COOTBETCTBEHHO;

- Cls b Clt — nHomepa ki1accoB, K KOTOPBIM IIPHHAIEKAT 00BEKTHI U3 00yJaroIei 1
TECTOBON BBIOOPOK COOTBETCTBEHHO.

Buumanue: oOydaromias BbIOOpKa coaepkHUT MO 38 O0OBEKTOB KaXKIOro Kjacca, TeCToBas
BBIOOpKA COAEPIKUT MO 9 00BEKTOB KaXkI0T0 Kilacca.

2. Knaccudukanmro mposeaure, wucnoiab3ys weronq LDA. IlpeaBaputenbHO
NepeBeUTE JaHHbIE B TMPOCTPAHCTBO TJIABHBIX KOMIIOHEHT. B janpHeHImmx pacuerax
UCIONB3YITe mepBble 2 KOMIOHEHTh. OToOpasure B oT4yeTe B TAaOMMYHON (opMe HaHHBIE K
KakoMy Kjaccy OBUTM OTHECEHbI 00pa3ibl M3 TECTOBOW BBHIOOPKM M K KAaKOMY KJIAcCy OHHU
NpUHAJIe)KaT Ha camoM jnene. [Ipoananusupyiite, npaBUIbHO M ObUIM OTHECEHBI JAHHBIE U3
oOyuJaroreit 1 TecToBOM BEIOOPOK K KitaccaM. CrenaiiTe BRIBOIBI U3 PaOOTHI.

3. OTtnpaBbTe OTYET HA YKa3aHHBIN AJIEKTPOHHBIN afapec. [Ipunoxurte mporpaMMHbIN
Koa B ¢popmare ckpunra. B reme nucema ykaxxkure ®UO, rpymiy.

IIpumepsbl camocTOATEIbHOI padoThl Ne 5

Bapuanr 1

1. 3arpy3ute gannble B Matiab u3 ¢aitna WorkMCR. O3HakoMbTech ¢ JAHHBIMHU:

- A_t, B t — KOHIIEHTpAIlMOHHBIC KPUBBIC JUISI YUCTHIX BEIICCTB, time — BEKTOP
BpEMEHU

- A_s, B_S — cnieKkTpsl YHCTHIX BelIecTB, lambda — BEKTOp JJITHMH BOJH

- X — IaHHBIE O CMECHU

2. IIpumennte k manHeiM Meton MI'K, paccunraiite CHHIYJISIpHBIE 3HAYEHHs IS
pasHoro uucina komrnoHeHT. OroOpasure rpapux HELP u rpaduk cuHrynspHbIX 3HaueHUl.
Crenaiite 1 000CHYITE BBIBOJ O KOJIMYECTBE YUCTHIX BEIIECTB B aHAIU3UPYEMON CMECH.

3. Hcnonb3yst IPOKPYCTOB aHAIW3 IIPOBEIUTE Pa3pEIIEHUE MHOTOMEPHBIX JAHHBIX.
Otobpazute rpaguyecKky MOTydYEeHHbIE KOHIICHTPAIMOHHBIE 3aBUCUMOCTH YHUCTBIX BEIIECTB U
YHUCTBIX CIIEKTPOB OTHOCUTEIBHO UMEIOIINXCS UCTUHHBIX JaHHBIX.

4. Odopmure otuer. OrtmpaBbTe OTYET Ha YKAa3aHHBIM >3JIEKTPOHHBIM ajpec.
[Tpunoxwure nporpaMMHbIi Koa1 B popmare ckpunta. B teme nucema ykaxkute ®UO, rpymy.

Bapmuanr 2

1. 3arpy3ure qaHHble B MaTiad u3 ¢aitna WorkMCR. O3HakoMbTeCH C JTaHHBIMU:

- A_t, B_t — KOHIIEHTpallMOHHBIE KpUBBIE U YUCTHIX BELIECTB, time — BEKTOP
BpEMEHU

- A_s, B_s — ciexTpbl yMCThIX BemiecTB, lambda — BekTop 1InH BOJIH

- X — IaHHBIE O CMECU

2. Metonom 9BOJIIOLIUOHHOTO (bakTOpHOTO aHaIn3a OIIpeJeNIuTe
KOHIICHTPAIMOHHBIE OKHA.

3. Hcnonb3ys OKOHHBIN (DaKTOPHBIN aHAIN3 NMPOBEAUTE pa3pelieHrHe MHOTOMEPHBIX

naHHbIx. OTOOpazute rpaduueckd MOTYYeHHbIE KOHIEHTPALMOHHBIE 3aBHUCHMOCTH YHCTBIX
BEILECTB U YUCTBIX CIIEKTPOB OTHOCUTEIIEHO UMEIOINUXCS UCTUHHBIX JaHHBIX.

4. Odopmure otyer. OTmpaBbTe OTYET Ha YKa3aHHBIM >3JIEKTPOHHBIM ajpec.
[Tpunoxwure nporpaMMHbIi K011 B popmare ckpunta. B teme nucema ykaxkute ®UO, rpymiy.

Bapuanr 3

1. 3arpy3ure qaHHble B Matsiad u3 ¢aitna WorkMCR. O3HakoMbTeCh C JTaHHBIMU:

- A_t, B_t — KOHIIEHTpallMOHHBIE KPUBBIE U YUCTHIX BELIECTB, time — BEKTOP
BpEMEHHU
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- A s, B_s — criekTpsl 4MCTHIX BemiecTs, lambda — Bektop aiuH BoH
- X — TaHHBIC O CMECH

2. MeTtonom 3BOJIIOILIMOHHOTO dakTopHOTrO aHaym3a OTIpe/IeTUTE
KOHIICHTPALlMOHHBIE OKHA.
3. Hcnonb3ys uTepaliioHHbI 1eneBol (aKTOPHBIM aHAINU3 NMPOBEAUTE pa3pelleHre

MHOTOMEpPHBIX ~ JaHHbIX. OtobOpasute rpaduyecku TONyuYeHHBbIE KOHIIEHTPALMOHHBIC
3aBUCUMOCTH YHUCTBIX BEIIECTB M YUCTBIX CIEKTPOB OTHOCUTEIBHO HMEIOIIMUXCA HCTUHHBIX
JTAaHHBIX.

4, Odopmute otder. OTnpaBbTe OTYET HA YKa3aHHBIM DJICKTPOHHBIN ajapec.
[Tpunoxwure nporpaMMHbIN Koa B popmare ckpunta. B teme nucema ykaxkute ®UO, rpymiy.

Bapmuanr 4

1. 3arpys3ute nanHbie B MaTiiad u3 ¢aitna WorkMCR. O3HakoMbTeCh ¢ JaHHBIMH:

- A_t, B t — KOHIEHTpAllMOHHBIC KPUBBIC /IS YUCTHIX BEIICCTB, time — BEKTOP
BpPEMEHHU

- A_s, B_S — crieKTphbl YHCTHIX BelecTB, lambda — BEKTOp IJIUMH BOJH

- X — ITaHHBIE O CMECHU

2. Meronom HBOJTFOIIMOHHOTO (bakTopHOTO aHanM3a ompeenuTe
KOHIIEHTPALlMOHHBIE OKHA.

3. Hcnonmb3yss MeTO[ YepenyloIIUXCs HAaWUMEHBIINX KBAaJIpaToOB IPOBEIHUTE
paszpelieHue MHOTOMEPHBIX JAHHBIX. OTtoOpazute rpaduyecku MOJIy4YeHHBIE

KOHIICHTPALlMOHHbIE 3aBHUCHUMOCTH YHCTBIX BEIIECTB M YHUCTBIX CIEKTPOB OTHOCHUTEIIBHO
MMEIOIINXCA UCTUHHBIX TaHHBIX.

4. Odopmure order. OtTmpaBbTe OTYET HA YKa3aHHBIA DSJICKTPOHHBIM ajapec.
[Tpunoxkure mporpaMMHbIi Kof B popmarte ckpunta. B reme nucema ykaxxkute ©®UO, rpymmy.

8.3 CTpykTypa M npuMep 0MJI€TOB /1Jisl 3a4eTa ¢ ouneHkoi (1 cemecTp)
3ayeT C OLEHKOW MO IUCHUILUIUHE «XeMomempuka Hanocucmem» TpoBoauTcs B 1
CeMeCTpe M BKJIIOYACT KOHTPOJIBHBIC BOMPOCHI IO BCEM pasnaenaMm padodeid MporpaMMbl
JTUCIUIIMHBL. BUneT amns 3aueTa ¢ OIeHKO# COCTOUT U3 2 BOIMPOCOB, OTHOCAILIUXCS K YKa3aHHBIM
paszaenaM JUCHUIUIMHBL. MakcuMabHas OIIeHKa 3a 3a4eT ¢ orieHkon 40 6aios.

8.3.1 IIpuMepbl KOHTPOJIBLHBIX BOMPOCOB /IJISI HTOTOBOT0 KOHTPOJIsI 0CBOECHHS
mucuunaunbl (1 cemecTp — 3a4€T ¢ OLEHKOIH)
MakcuMaJIbHOe KOJUYECTBO 0aJ1JI0B 32 3a4€T ¢ oneHKoi — 40 0aJ1j10B

1. XeMoOMeTpuKa, Kak HayyHas JaucuumuigHa. lLleaw W 3agaum  XeMOMETpHKHU.
IIpakTHueckoe MpUMEHEHNE.

2. Crasun aHATMTUYECKOT O MpoLiecca U MPUCYIIHE UM ITOTPEIIHOCTH.

3. MeTtoa KOHTPOTUPYEMOTO 00yYeHHUsI B MHOTOMEPHOM aHAJIM3€ TaHHBIX.

4. CriocoObl yMEHBIIEHUSI CYMMAapHON TUCTEPCHH (TIOTPEeIIHOCTH) MpobooTdopa U
aHam3a.

5. Omnpenenenre HEOOXOTUMOTO U JAOCTATOYHOTO oObeMa oOydaromieil BHIOOPKU B
KOHTPOJIMPYEMOM O0yUEHHUU.

6. CrocoObl JOCTHKEHUS PEMPEe3eHTATUBHOCTH MPOOKI pu IpobooToHope.

7. MephI CX0CTBa M PACCTOSIHHS, IPUMEHSIEMbIE B KJIACTEPHOM aHAIIN3E.

8. [Ipornetypa moAroToBKU NMpoOb! K aHAU3y. POJIb KOHLIEHTPUPOBAHUS aHATIUTA.

9. Bupl ¥ MCTOYHHUKH MTOTPENTHOCTH PE3yNIbTATOB U3MEPEHUS U 00pabOTKH TaHHBIX
aHanmu3a. CrocoObl yBETHMUEHHS OTHOIIEHUS «CUTHAI/IITyM.

10.  Omnpenenenne AMCKPUMHHHPYIOIIETO OTHOIIEHHMS B MHOTOMEPHOM aHaJH3e
JTAaHHBIX.

11.  Meroabl 0OHapyKeHUs CUTHAJIOB. Pa3nuuue curHanoB aHaiuTa U QoHa.

12. HopmwupoBaHue ¥ HEHTPUPOBAHUE JAHHBIX B MHOTOMEPHOM aHAIIN3E.
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13. Ompenenenue mpenena oOHapyKeHHs aHaiauTa B mpobOe. ToyHoe oOlleHWBaHUE
npezena oOHapyKeHHUS.

14.  EcrecTBeHHOE€ HOPMHUPOBAHHE JIaHHBIX U HOPMHUpPOBAHUE CpaBHEHHEM. Mepa HUX
UH(POPMATUBHOCTH.

15.  VYcraHoBieHue U MpOBEpKa UMOTE3 O HAIMYUH (MM OTCYTCTBUU) aHATUTA B

mpooe.

16. Omnpenenenre HEOOXOUMOTO U JIOCTATOYHOTO 00beMa BRIOOPKH TSI IOCTHUKEHUS

3aJJaHHOI TOYHOCTH 110 HEPABEHCTBY YeOblieBa.

17.  Jluneiinas kamOpoBka npuoopoB. KannbGpoBka 1o 3TajaoHy.

18.  Omnpexnenenne HEOOXOAUMOTO U JOCTATOYHOTO 00BEMA BEIOOPKH ISl JOCTHIKEHHUS
3aJJaHHOM TOYHOCTH.

19. Jluneiinasg perpeccuss B XeMmoMmeTpuke. CpaBHUTEIbHBIH aHAIM3 METOAA
HAaUMEHBIINX KBAJPAaTOB U METO/a MAKCUMAJILHOTO MPaBIOTIOA00US.

20. MHOroMepHsbIi IOAXO0 K aHaIU3y AaHHbIX. KOBapHaHTHOCTh U3MEPEHUN.

21.  Kako#i (u3uyeckuid CMBICT MU B KaKOW CHUTYaIlUd MOTYT MUMETh KO3()(PHUITUEHTHI
YPaBHEHUS CTPYKTYPHOU pErpecCcum.

22.  HanoxeHue HEIOCTAIOUIUX U HU30BITOYHBIX JAHHBIX B pE3yJIbTaTax HU3MEPEHHS.
M3meHenune noyioKeHus JaHHbIX OTHOCUTEIIBHO OCEH KOOPANHAT.

23.  Mogenb akTopHOro ananu3za. CMbICT YCIOBUSA:

25.  MacmrabHoe U aBToMacmTadHOe MpeoOpa3oBaHNe JaHHBIX.

26.  Meron BpalieHusi COOCTBEHHOTO BEKTOpa. AJNTOPUTM OINpeAeTIeHUs] COOCTBEHHBIX
Yrced U COOCTBEHHBIX BEKTOPOB MaTPHIIBI.

27.  Metoasl U aNTOPUTMBI CKATUS allPHOPHON UHGOpMAIUH.

28. [loueMy ypaBHEHHE perpeccuu HE COJIEpKUT anpuopHoil nHpopmauun? Kakum
00pa3oM BeIOMpaIOT 6a3ucHbIe PYHKINUU B METOJIE IMHEHHOM PErpeccuu.

29.  KakoBbI ycI0BHS, TIO3BOJISIOIIME OTJIMYUTH CUTHAI aHAJIMTA OT CUTHANA (OHa.

30.  KakoBbl TpHUYMHBI TOSBICHUS KOPPENSIUU MEPEMEHHBIX TMPU BBINOIHEHUU
orepanvii HOPMUPOBAHUS U IEHTPUPOBAHUS HAJl BEKTOPAMH MaTPHUIII JAHHBIX.

31.  Kak ompenenutb, MOXHO JIM MPHUHITH BBIOOPOYHBIE MapaMeTpbl HOPMAJIbLHOTO
pacripenienieHus: B Ka4eCTBE OI[EHOK T'eHEepaIbHON COBOKYITHOCTH.

32.  IIpoekimoHHBIE METO/IbI: MPOEKLUs HA JTATEHTHBIE CTPYKTYPHI.

33.  OOHapyXeHHEaHAJTUTUYECKHX CHUTHaIOB. HeompenenenHocts. M3MeHeHue
paccTosHUS MEXIY CPEAHUMU NPU YMEHbIIIEHUH KOHIIEHTpaluu ananuta. [Ipasumo 3

34.  Kammbposka. [Ipobaema mynbTHKOUTHHEAPHOCTH. [10ATOTOBKA TaHHBIX.

35.  ToueuHoe olleHUMBaHME Ipejena OOHApyKEHUs curHaiga. BeposTHocTh OmIMOKH
py CONMKEHUU CUTHAJIOB.

36.  Knaccuyeckne MeToapl KalMOpPOBKHU: KalMOpOBKa IO OJHOMY KaHaly, METOA
®dupopa, HenpsiMas KaJIuOpoBKa.

37.  Ommbku obHapyxenus anHaiuta | u |l ponma. KaiizepoBckuili mpenen
0oOHapy»XeHHsI CUTHAJIA.

38.  OOpartHas kanuOpoBKa: MHOXXECTBEHHas JIMHEHHas perpeccus, IOIIaroBas
KaJInOpOBKa.

39.  ToueuHoe OlLleHMBaHME Ipesiea OOHAPYKEHUS t-TeCTOM.

40.  Perpeccwust Ha TaTEeHTHBIC CTPYKTYPHI (IBa BApPHAHTA, OTIINIHS).

41.  Kpurepuit Bunkokcona. TouHOCTb npesiena oOHapy>KEHHS.

42. Knaccudukanms. ITocranoBka 3agaun. OcHOBHBIE MeTOIBI. [IpoBepka rumores.

43.  CriaxxuBaHHe JaHHBIX. MeTOJbl OJIOUHOTO yCpEeIHEHUs, IBIXKYILErocsi OKHa U

TIOJTMHOMHHAJIBHOTO CTJIXHBAHUS JaHHBIX.
44.  TIpockpyTOB aHAIIU3.

45.  PerpeccuoHHbIl aHanu3. MeTo] HAUMEHbBIIUX KBaIPaTOB.
46. JIMHEeHBIN NMCKPUMUHAHTHBIA aHAJIU3.
47. Perpeccuonnslii ananus. MeToa MakCHMaTbHOTO MTPaBIOTIOI00HS.
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48.  UtepanuroHHBIN 11e7€BOM (PaKTOPHBIA aHATU3.

49.  TIpoekunOHHBIE METOMBI: METO/I TJIABHBIX KOMITIOHEHT.

50.  UYepenyromuecs HaUMEHbIINE KBAPATHI.

51.  KanuOpoBka (rpaziyrpoBaHuE): ONPENEICHUE U pEllIaeMble IPAKTUYECKUE 3aauul.
MaremaTtrueckas HOCTaHOBKA 33a4H KalHOPOBKH.

52. @opManbHOE HE3aBUCUMOE MOJIEIMPOBAHNE AHAJIOIMH KIIACCOB.

53.  JluHeliHple W HENWHEHHBIE METOIbl KAIHMOPOBKHM: 00JaCTH TMPUMCHCHHS.
IIpoBepka monenen.

54. Mertox k-Onmxailiuux cocenen.

95.  Onenka kadecTtBa Mojeneil B xemoMeTpuke. OCHOBHBIE NIPUMEHSIEMbIE OLIEHKH,
9TO OHH OTPAXKAIOT.

56.  OkoHHBIH (paKTOPHBIA aHATU3.

57.  KamuOpoBka: HEONpeIeNeHHOCTh, TOYHOCTh, BOCIIPOM3BOAMMOCTE. Heoorienka u
IepeoleHKa napameTpos: H-npuHnmi.

58. Kiacrepuzamus ¢ momonrsto k-cpenHux.

59.  Knaccudukanums. IlomroroBka nanupix. OmmuOku. OOydeHHe W HpPOBEPKA.
[pokisiTHE Pa3MEPHOCTH.

60.  DBoMOUMOHHBIN (HaKTOPHBIN aHATIH3.

61.  IlocraHoBKa 3a/1a4u pa3perieHusi MHOTOMEPHBIX KpUBbIX. HeonpeneneHHOCTb.

62.  KBampaTu4HbIi JUCKPUMUHAHTHBINA aHAJIH3.

63.  Metoab! pa3zpelieHuss MHOTOMEPHBIX KpUBbIX. PLS-nuckpuMuHanus.

8.4  Crpykrypa u npuMepbl GUJIETOB U151 3a4éTa ¢ oeHkoii (1 cemecTp)

3a4€T C OIEHKOW MO IUCHUIUIMHE «Xemomempuka» TpoBoautcs B 1 cemectpe u
BKJTIOYAaeT KOHTPOJIBHBIE BOIIPOCHI IO BCEM pa3zzeniaM pabodel mporpamMMbl AUCIUILUIMHBL. buer
JUTSE 3a4€Ta ¢ OLIEHKOW COCTOMT M3 2 BOIPOCOB, OTHOCAILIMXCA K yKa3aHHBIM pazzenaM. OTBeTh
Ha BOIPOCHI 3a4€Ta C OLICHKOW OLEHUBAIOTCS U3 MaKCUMallbHON OlleHKU 40 0aJlJIOB ClIeAyouM
00pa3oM: MaKCHUMaJIbHOE KOJWYECTBO OaJIOB 3a IMEpBBIM Bompoc — 15 GamnoB, BTopor — 25
OasioB.

[Tpumep Ouneta Ju1s 3a4€Ta C OLEHKOM:

«Ymeeporcoarorzas. Munucmepcmeo nayku u gvicuiezo oopazosanus PO
kageopoii XOU Poccuiickuii XMMHKO-T€XHOJIOTHYECKHI YHUBEPCUTET
umenu /I.. MenneneeBa
H.B. Menbpmytuna  Kadeapa xumuveckoro u (papManeBTH4€CKOI0 HHKHHUPHUHTA
(Monmuacp)  (M.O. Davmmis) 28.04.02 HanounxxeHepus

« »___ 20r Marucrepckasi nporpamma — «@yHKIIHOHATbHbIE U
KOMIIO3UIIMOHHBbIC HAHOMATEPHAJIBI, U3eJIUs U3 HUX)»
JucuumimHa «XeMOMeTPUKAa HAHOCHCTEM»
Buier Ne 1
1. JIuneitnas perpeccusi B xeMoMmeTprke. CpaBHUTENBHBIN aHAIN3 METOAa HAUMEHBIITUX
KBaJIpaTOB U METOJ]a MAKCUMAJILHOTO IIPABIONO00USI.
2. MHoOroMepHsbIil NOJIX0X K aHaIU3y AaHHBIX. KOBApHaHTHOCTh N3MEPEHHU.

9. YYHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCHUITVINHbI

9.1 PexoMeHayemasi JiuTeparypa
A. OcHoBHas JUTEpaTypa
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1. Ilaunena, E. FO. Xemomerpuka. bazoBsie nmoustus : yueoHoe nocooue / E. FO. [Ilaunera. —
Cankr-IlerepOypr : Jlams, 2022. — 160 c. — ISBN 978-5-8114-2301-9. — TekcT :
3JIeKTpOoHHBIN //  JlaHb : 3JICKTPOHHO-OMOIMOTEeYHAs cucTeMa. — URL:
https://e.lanbook.com/book/212495 (nara oOpamenus: 27.05.2025). — Pexum gocTyna: ajis
ABTOPH3. MOJIb30BATEIICH.

2. Topauenko M.I'. OcHOBBI paboTsl 1 iporpammupoBanus B cpene MATLAB: y4ue6. nocobue
/I M.: PXTY um. JI.1. MenneneeBa. —2015. — 79 c., ISBN 978-5-7237-1259-1.

b. lonoHuTebHAS JJUTEpaTypa
1. Hlapap M.A. Xemomerpuka./ M.A. llapad, 1.JI. UnnmsH, B.P. KoBanbcku. — JI.: Xumus.
1989. - 272 c.

9.2 PekoMeHyeMble HCTOYHUKH HAYYHO-TeXHUYeCKOl HHGOpMaun
- MeTtoaudeckre peKOMEHIalliy IO BBIMOJIHEHHIO Ta00paTOpHBIX padoT.
- Pa3naTounblil HUTIOCTPATUBHBIA MaTepUa K JIEKIHUSM.
— [Ipe3eHTanuu K IEKLIUSM.

HayuHo-TexHU4ecKue KypHaJIbl:

- «Kypnan ananutuaeckoit xumuny», ISSN 0044-4502;

- «Xumnueckas TexHoorus», ISSN 1684-5811;

- «KonTtpons kauectBa mpoaykiumn», ISSN 2541-9900;

- «[Tpubops! u cucTembl. YpaBieHue, KOHTPOIIb, ruaraoctuka», ISSN 2073-0004,
- «[Iporpammubie TPOAYKTHI U cucTemMbl», ISSN 2311-2735.

Pecypcel nHpOpMaTMOHHO—TENIEKOMMYHUKAIIMOHHOM ceTH MHTepHeT:
—  Pecypcwt ELSEVIER: www.sciencedirect.com.
— IInardopma Springer Link: https://rd.springer.com.

9.3 CpencrBa obecriedeHUsI OCBOEHHS THCIUTIIUHBI

Hdns  peanuzauuu  pabouell mporpaMMbl  MOATOTOBJIEHBI  CIEIYIOIIME  CpEeACTBa
o0ecTieYeHNsI OCBOCHHSI TUCIIATUTHHBL:

1. ITporpammHoe oOecrieueHue:

- [Taker npuknanueix nporpamMMm Octave (CBOOOJHO pacHpoCTpaHseMoe
T10);

- [Taxer npuxnagueix nporpamm MATLAB (nmuuensus PXTY);

- [1O Excel u3 makera Microsoft Office (nmuuensus PXTY).

2. DJNEeKTPOHHBIE KOHCIIEKTHI JIEKIHH, TEOPETUYECKHE TOJOKEHUS W TPUMEPHI
BBINOJIHEHUS TaOOPaTOPHBIX PabOT, 3a/1aHus 110 JTa0OpaTOPHBIM paboTaM.

[lonroToBneHsl BapWaHTHl 3aJaHU JUIA  BBINOJHEHHsS  Ja0OpaTOpHBIX  padorT,
HalpaBJIEHHBIX Ha TNpUOOpEeTEeHHE CTYJIEeHTaMHU HaBBIKOB O0pabOTKM uHPOpMaALUU C
NPUMEHEHHEM METOJIOB XEMOMETPHUKH.

IIpy uCTONB30BaHUM HICKTPOHHOIO OOYYEHHMs M JUCTAHLMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH 3aHATHUS TOJHOCTHIO WM YaCTUYHO IPOBOMATCS B pekuMme oHnaiH. Ilpum sTom
NEPBBIA MyHKT CHHCKA JOMOJIHAETCS WK 3aMEHSIEeTCS Ha:

- goctyn K rpymnnoBeiM yartam (WhatsApp), k BeOuHapam WM OHJIAMH-
koH(pepeHmu (webinar.ru, zoom.us), K KaHajIam, COACPIKaIIIM BUCO-TIPE3EHTAIUH.
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10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTIOJIb3YEMBIX B
OBPA3OBATEJIBHOM ITPOLIECCE

HNudopmannoHuyro MOJIICPIKKY U3yYeHUS JUCIATUTHHBI OCYIIECTBIISIET
Nudopmanmonno-oudamoreunsiii nentp (MBL)) PXTY wum. .M. MenpaeneeBa, KOTOpBIH
oOecrieynBaeT OOY4YaIOUIMXCS OCHOBHOM y4eOHOH, y4eOHO-METOAMYECKOW U Hay4yHOH
JIUTEepaTypoil, HeOOXOIUMON JUIsl OpraHu3alryd 00pa3oBaTENbHOIO Mpolecca MO JAUCLUUILIIMHE.
O6muii 06sem mHOTOOTpacieBoro Gouaa MBI ra 01.01.2025 r. cocraBnser 1 563 142 sk3.

®onn HUBIL] pacnonaraer ydeOHOH, y4eOHO-METOIUYECKOW W HAay4YHO-TEXHUYECKOMN
JIUTEpaTypoil B (hopMe MEYaTHBIX U JCKTPOHHBIX M3IaHUH, a TaKXKe BKIIOYaeT O(pHIIHAIbHBIC,
CIpaBoO4YHO-OHOIMOrpaduueckre, CrelUuaIu3upPOBaHHbIE OTEYECTBEHHbIE U  3apyOeKHbIE
nepuoandeckue u  uHbopManmonnele w3gaHus. MBIl oOecmednmBaer  moctym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH(OPMALMOHHBIM, CIIPABOYHBIM U MOMCKOBBIM CUCTEMAaM.

Kaxnp1ii oOyuarommuiicss obecriedeH CBOOOJHBIM JTOCTYIIOM U3 JII000H TOYKH, B KOTOPOM
UMeeTcs JOoCTynm K ceth MHTepHeT W K 3JeKTpoHHO-OuOiamoreunoit cucreme (OBC)
YHuUBepcuTeTa, KOTOpas COJCPKHUT pa3IMYHbIe H3/aHUS 10 OCHOBHBIM H3Y4aeMbIM
JUCHUTUTMHAM M C(pOPMHPOBaHA TI0 COTJIACOBAHHUIO C MpaBooOIagaTesiMu y4eOHOW U yueOHo-
METOIUYECKON JTUTEPATYPHI.

Jns  OGojmee TOTHOTO M ONEPAaTHBHOTO  CIPAaBOYHO-OMOMMorpaduyeckoro u
uHpopmanmonHoro obciyxuBanus B MBI peanuzoBana TexHOIOrus DIEKTPOHHOM TOCTaBKU
JIOKYMEHTOB.

[TonHblil mepedeHb DSIEKTPOHHBIX HH(DOPMAILMOHHBIX PECYPCOB, HCIOIB3yEMBbIX B
nporiecce 00y4eHus, MPEICTaBICH B OCHOBHOM 00pa30BaTeIbHOM MporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIOUITIJIMHBI

B coorBercTBHM C y4eOHBIM IUIAHOM 3aHATHS T0 JTUCHUIUIMHE «XeMoMempuka
Hanocucmem» TIPOBOIATCA B (opMe JEKIHid, JabOpaTOpHBIX M NPAKTHYECKUX 3aHATHH U
CaMOCTOSITENIbHOIN pabOoThl 00yYaroIIerocs.

11.1 ObopynoBanue, HeoOX0aMMOe B 00pa30BaTEILHOM IpoLecce

Jis u3ydeHus IOUCHMIUIMHBL «Xemomempuka nanocucmem) WMEETCS JEKIWOHHAs
ydeOHasl ayIuTOpHsi, 000pyAOBaHHAS JIEKTPOHHBIMH CPEICTBAMH JIEMOHCTPAIIUHU (KOMITBIOTED
CO CpeICTBaMU 3BYKOBOCIIPOM3BENEHHUS, IPOEKTOp, IKpaH) M y4yeOHOM Mebenbro; ydeOHas
ayauTopus JUId TIPOBEICHUS MPAKTMYECKMX 3aHATHH, 000pylOoBaHHAs 3JIEKTPOHHBIMU
CpeACTBaMHU JIEMOHCTpAIluH; OMOIMOTeKa, WMeromas padodyne KOMITBIOTEPHBIE MecTa s
MarucTpaHTOB, OCHAIIEHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K 0a3aM JaHHBIX M BBIXOJOM B
Nurtepner.

11.2 YyeOHo-HarJIsiAHbIE IOCOOUS
Ilo pucuunivbHe «Xemomempuka nanocucmem» JOCTYIHbI y4yeOHble MaTepHAIBL.
PeanuzoBanbl ek 1Mo y4eOHBIM pa3ziesiaM B COOTBETCTBHM C MPOrpaMMON AMCLMILIUHBI B
BUje mpe3eHTanui. JloCcTymHBI KOMIUIEKCHI J1a0OpaTOpHBIX paboT M TpeOOBAaHUSA K OTUYETaM,
BapHaHThHl 3aJlaHUM, PYKOBOJCTBO IO paboTe ¢ 000pyAOBaHHEM, AJIEKTPOHHBIA pa3aTOYHBIN
MaTepuai K pasjienam JEKIHOHHOIO Kypca.

11.3 Komnbiorepsbl, HHGOPMALMOHHO-TEJIeKOMMYHUKAIIMOHHbIE CeTH, ANMAPATHO-
NpOrpamMMHbIE H ayHOBU3YyaJIbHbIE CPEACTBA
[IepcoHasibHBIE KOMITBIOTEPBI, YKOMIUIEKTOBaHHbIE mnpourpeBareasiMu CD u DVD,
IPUHTEPAMM U IPOTrPAMMHBIMM  CPEACTBAMH, IIPOEKTOPBI, JKpaHbl; AayJUTOPUHU  CO
CTaIlMIOHAPHBIMU KOMILJIEKCAMHU OTOOpaXkeHUsI HH(OPMALIUU C JII0O0T0 3JEKTPOHHOTO HOCHUTETIS;
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WEB-kamepsl; tudpoBoi (oroamnmapaT; KONMMPOBAIBHBIC almaparhbl; JOKaJIbHAs CETh C
BBIXOZ0M B HTEpHET.

11.4 TleyaTHBbIE U YJIEKTPOHHBbIE 00pa3oBaTe/bHbIE H HHPOPMAIHOHHBIE PeCYPChI

HNHubopManmOHHO-METOIUYECKIUE MaTepHalibl: y4eOHbIC IOCOOMS [0 JUCHHUIUITHHAM
qacTu, GOPMUPYEMOI y4aCTHHKAMHU 00Pa30BaTEIbHBIX OTHOIICHUH, TPOTPAMMBbI; METOHMYECKUC
PCKOMEHJIAIMKM K TPAKTHYCCKUM 3aHSATHSAM; KaTajord THIIOB M BHJIOB MPOJYKIUH U3
HEMETAIUTMYECKUX  MAaTepUajoB, KATAJIOTH MPOIYKIUH MPOMBIIUICHHBIX  MPEATIPUSTHIA;
pa3IaTOYHBIN MaTepuall K JICKIIMOHHBIM KypcaM; y4eOHbIe (PHIBMBIIIO MPOIeccaM TEXHOJIOTHH U
crocobaM TMPOW3BOJCTBA OTACIBHBIX BHJIOB W3JIENHIA;, SJECKTPOHHBIC YUeOHBIC H3JaHUS TIO
JUCITUIUIMHAM 4YacTH, (OPMHPYEMOH y4acTHHKaMH OOpa3oBaTENIbHBIX OTHOIICHUH, HAy4HO-
MOMYJISIPHBIC AJICKTPOHHBIC U3/IaHUS.

O0ecreueHHOCTh COBPEMEHHBIMH y4eOHBIMU [MOCOOUSAMH, BBITYIIICHHBIMHU
npernogaBareNsiMi  Kadeapbl XUMHUYECKOro U (papMarieBTHYEeCKOro HWH)XXUHUPHUHTA IS
MaruCTPaHTOB, JOBOJIBHO BbICOKas. Ko BceM Hay4YHBIM H3JaHUSAM M YYEOHBIM ITOCOOHSIM,
BeimymeHHBIM depe3 PO PXTY wum. J.U. MenpeneeBa, mmeercss moctym dyepe3 (OHIBI
uH(popmanmoHHO-O0nbroreynoro  ¢ouga. Kpome  Toro, OOJBIIMHCTBO  JAMCIMIUIMH,
IpernojaBacMbIX Ha Kadeape, MMEIOT pPa3BEepHYTYH HHPOPMAIIMOHHO-00pa30BaTEIbHYI0 U

I/IH(l)OpMaI_II/IOHHO-MeTOI[I/I‘IeCKyIO MMOAACPIKKY, K peCypCaM B CCTHU I/IHTCpHeT.

11.5 IlepeyeHb JUIIEH3HOHHOT0 MPOTPAMMHOI0 o0ecneyeHnst

HaumenoBanwne CpoK OKOHYaHHS
PexBu3uTh 1OTOBOpA Komnunuectso .
Ne POrPaMMHOTO . neicTBUS
MOCTABKU JUICH3UI
MIPOTYKTA JTUIICH3UU
. KonTpakt Ne 62-
Microsoft 64A/2013,
Windows 8.1 . !
1. . Microsoft Open License, 24 beccpouno
Professional
Get Genuine Howep
ymuen3un 62795478
KonTpaxt Ne 62-
. . 6425A/2013
Micosoft Office . ;
2. Standard 2013 MicrosoftOpenLicense 24 Bbeccpouno
Howmep
ymuensun 47837477
Horosop Ne 99-1559A- 24 mecaua
223/2024 ot 25.11.2024
Kaspersky (mpoaneHue
E”dPO'”t TTOJIITACKH C
3 Security ms i MpaBoM
Gusneca — nepexosia Ha
St oo
BEPCHUIO
IPOAYKTa)
MATLAB KonTpaxt Ne 143- 3 nuneHs3ui 6eccpouHas
Academic new | 164DA/2010 or 14.12.10 | s akTUBaLUK
4. Product Group Ha pabounx
Licenses (per CTaHIIMSIX
License)
MATLAB KonTpaxt Ne 143- 25 nuueH3ui OeccpouHas
5 Classroom 1642A/2010 ot 14.12.10 | mis akTUBaLKU
' Suite new Ha pabounx
Product From CTAHIHSIX
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251049
Concurrent
Licenses (per
License)

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

HaunmenoBanue DOpMBI U METOIbI
OcCHOBHbIE TTOKA3aTeJNId OI[CHKH
pa3aeioB KOHTPOJIS U OLICHKH
Paznen 1. | 3naem:. npeaMer W METOJBI XEMOMETPHUKH; Orenka 3a
OOHapy)XeHUe ¥ | OCHOBBI TCOPHH U METOJIbI U3MEPECHUI; METO/IBI nabopaTopHbIe
obpaboTka oOHapyxeHHs 1 00pabOTKH CUTHAJIOB. pabotsl Nel- 2
CUTHAJIOB. Ymeem: WHTEPIPETUPOBATh  PE3YJbTATHI Ouenka 3a
[IpoexnuonHbIe W3MEpPEHHH, OIIEHWBaTh HX MOTPEIIHOCTb, CaMOCTOSTCIILHYIO
METOJIbI  aHaliu3a | popMHUpPOBATH MATPHIIBI IAHHBIX; BBITIOIHATH paboty Nel
JQHHBIX. CTaTUCTUYECKYI000paboTKy HH(pOpMAaLIUH. Ornenka 3a
Brnadems: mnpakTUKOW TNPUMEHEHHS TaKETOB JIOMAITHIOW paboTy
NPUKIAIHBIX ~ IpOorpaMMm IO  U3YYEHHOM Nel
IUCLIAILIINHE. O1leHKa Ha 3a4eT C
OLICHKOH
Paznen 2. | 3naem: mnpeAMET U METOAbl XEMOMETPHUKU; Onenka 3a
['pagyupoBanue METOJIbl OOHApY>KEeHUsI U 00pabOTKU CUTHAJIOB,; 1ab0paTOpPHBI
(xanbpoBKa) CMBICII omepaluy  IpajgyupOBaHUs " epaboThr Ne3-
MPUMEHSIeMbIE METOJIbl; OCHOBHBIE CBOMCTBa 4 OueHka 3a
KOPPEJAIMOHHOW  MAaTpHUIIbl;  CTPYKTYpPHBIC CamocrosiTenbHbIC
METO/Ibl PErPECCHOHHOTO aHATN3a paboTsl Ne2-3
Ymeem:  uHTEpHpeTHpOBaTh  PE3yJIbTATHI OreHka 3a 3auer ¢
U3MEpEHUll, OLIEHUBATb MX IOTPEIIHOCTb, OLICHKOU

(dbopMHpOBAaTh MAaTPULBI JAHHBIX; BBITOJIHSATH
CTaTUCTHUYECKYIO0 00pabOTKy MH(pOpMaLUy;

BBIOMPATH aJIEKBATHBIA METO/ TPaydpPOBAHUS
U TPUMEHATh KaJauOpOBOUHBIE KpHBBIE B

XAMAYECKOM  aHalu3e; pa3padareiBaTh U
MIPaKTUYECKH MIPUMEHSITh aJITOPUTMBI
00paboTKu HHpOpMAITUH.

Braoemy: METOJIaMU JKCIITyaTaIluu
COBPEMEHHOTO MH(OPMALIMOHHOTO
o0opynoBaHus JUISt o0paboTku

MHOTOMOJANbHBIX (MHOTOMEPHBIX) JaHHBIX;
IIPaKTUKON MPUMEHEHNUS MTAKETOB MPUKJIATHBIX
IIPOrpaMM IO U3YUYEHHOM IMCIUILINHE.
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HanmenoBanue

OCHOBHBIE TTOKa3aTeIIN OLICHKHU

@OpMBI U METOBI

pa3aenon KOHTPOJISI U OLICHKHU
Pasgen 3. | 3naem: mnpeaMeT W METOJbl XEMOMETPUKH; Orenka 3a
KJ'IaCCI/I(bI/IKaI_II/IH MCTOAbI PACIIO3HABAHUSA 06p830B, KJIaCTCPHOI'0 Ha6opaT0pHHe pa60TH
aHam3a. Ne5- 6
Ymeem: _ MHTEpUPETHPOBATH Pe3yNIbTaThI Ornenka 3a
U3MEPEHUH, OICHWBAaTh HX MOTPEUIHOCTb, CAMOCTOATENBHYIO
(dbopMUpOBAaTh MATpPHIIBl JAHHBIX;, BBITIOIHATH paGory Ned
CTaTUCTUYECKYIO 00pabOTKy MH(MOpMAIUN
BEIOMpATh aJCKBATHBIM METOJ TpaJayHpOBaHUS Ouenxa na sater ¢
U TPUMCHATH KanuOpPOBOYHBIE KpPUBHIE B OLCHKOH
XUMHYECKOM  aHanu3e; pa3pabaTeiBaTh U
MIPAKTUICCKHU MIPUMCHSITh QJITOPUTMBI
o0paboTku wHpOpMaAIUKU; pa3padaTeiBaTh U
IPUMEHSTh  QJITOPUTMBI  aBTOMATHYECKOU
Kiaccu(ukanuu.
Braoemw: METOAAMHU 9KCIUTyaTaIH
COBPEMEHHOTO UH(OPMALIMOHHOTO
obopymoBaHus TUTST 00paboTku
MHOTOMOJIJIbHBIX ~ (MHOTOMEPHBIX) JIaHHBIX;
MIPAKTUKON MPUMEHEHUS MAaKETOB MPHUKIAIHBIX
MIPOTrpaMM IO W3YYSHHOU TUCIUIUINHE.
Pasznea 4. 3Haem. TpeAMET M METOJbl XEMOMETPHUKHU; OreHnka 3a
Pazpemenue METO/bI OOHAPYKEHUST M 00PaOOTKHA CUTHAJIOB; nabopaTopHble
MHOTOMEPHBIX Ha3HAYeHHE CTOXAaCTHUYECKOro (aKTOPHOTO pabotsl Ne7-8
KPHUBBIX aHalM3a, YCTOMYMBOCTh  CTaTHCTUYECKOTO Omenka 3a
OLICHUBAHMSI, METOJBI PA3JIOKEHUS CIOMKHBIX CaMOCTOSITETILHYIO
CUTHAJIOB Ha MPOCTHIC. paboty Ne5
Ymeem:  unTepmpeTHpoBaTh  pe3yJIbTaThl Onenka 3a
U3MEpEHUH, OIEHNBAaTh WX TOTPEIIHOCTb, JIOMAIITHIO padoTy
dbopMUpOBaTh MAaTPHIIBl JAHHBIX; BBHITOIHATH Ne2
CTaTHUCTUYECKYI0 00paboTKy HH(pOpMaIy; OneHka Ha 3a4eT ¢
BBIOHMpATh aJIeKBATHBIN METOJ TpPaayHupOBAHUS OLIEHKOI

U TPHUMEHATh KaaHMOpPOBOYHBIE KpPUBBIC B
XMMHUYECKOM  aHalu3e; pa3pabarelBaTh U
NPaKTUYECKH MIPUMEHSTh IITOPUTMBI
o0pabotkn wuH(popmanuu; paszpabaTbiBaTh U
NPaKTUYECKH MIPUMEHSTh AIITOPUTMBI
pa3IMYHBIX BapUaHTOB (DAaKTOPHOTO aHAIIN3A;

OTIPE/ICIIATh CIIOKHOCTH CHUTHAJIOB H
BBITIOJHATH UX pa3pelieHue.

Braoeem: METOIaMH IKCILTyaTaIHH
COBPEMEHHOTO MH(OPMALIMOHHOTO
00opyIoBaHUs I 00paboTku

MHOTOMOJIAJIBHBIX ~ (MHOTOMEpPHBIX) JaHHBIX;
MPAKTUKON MpPUMEHEHUSs MaKeTOB MPUKIIATHBIX
porpamMm 1o

W3Y4YEHHON JUCLMILINHE.
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13. OCOBEHHOCTH OPIT'AHU3ALINU OBPA30OBATEJIBHOI'O ITPOLECCA JJIs1
NHBAJINJIOB U JIMI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOyyeHne WHBANUAOB U JIMI C OrPAaHMYEHHBIMU BO3MOXXHOCTSIMH  37I0POBbS
OCYILIECTBJISIETCS] B COOTBETCTBHH C:

- [lopsinkoM opraHu3aliMd W OCYILECTBJICHHS O0pa30BaTEIbHOM JEATEILHOCTH
1o 00pa3oBaTeNbHBIM MPOrpaMMaM BBICIIETO0 O0pa30BaHHMS — MporpaMMaM OakajaBpHara,
nporpaMmaM crenuainurera, nporpaMMmaMm maructparypsl (Ilpukaz MuHuctepcTBa Haykd H
BEICIIero oopa3oBanus Poccuiickoit @enepanuu ot 06.04.2021 Ne 245);

- [TonoxkeHneM O TOpSAKE OpraHU3allMd M OCYIIECTBIEHUS 00pa30BaTeIbHOU
JESATEIIbHOCTH 10 00pa3oBaTebHBIM TMPOTPaAaMMaM BBICIIETO O0pa3oBaHUST — MPOrpaMMaM
OakamaBpuaTta, IporpaMMaM CHElHauTeTa, MpOrpaMMaM MarucTparypbl (QenepaibHOTO
rOCYJapCTBEHHOTO OIO/HKETHOTO 00pa30BaTENIbHOTO YUYPEKIEHHUS BBICIIETO 00pa3oBaHMUS
«Poccuiickuil XMMUKO-TEXHOJOTHYEeCKU yHuBepcuTeT umenu .M. MenaeneeBa», NpUHATHIM
pemienueM Yuenoro copeta PXTY um. JI.U. Menneneera ot 28.12.2022, nmporokon Ne 5;

- MeroandyeckuMu ~ pEKOMEHJALUSAMH 10  OpraHu3aiuu  00pa3oBaTEIbLHOTO
nporuecca Ajig O0y4yeHUss MHBAIUIOB U JIMI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMHU 3JI0pPOBbS B
00pa3oBaTeNbHBIX OPraHW3alMAX BBICIIETO OO0pa30BaHWsA, B TOM YHCJIE OCHAIEHHOCTH
o0pa3oBaTenbHOro mpoliecca (yTBEpKIeHbI 3amecTuTeraeM MunucTpa odOpa3zoBanus U Hayku PO
A.A. KimumoBbem ot 08.04.2014 No AK-44/058H).
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«XEMOMETPI/IRa HAHOCHUCTEM>

10 HAIIPABJICHUIO MMOJATOTOBKH
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

OCHOBHOI1 00pa30BaTeIbHON TPOrPaMMBI

«(DYHKI_II/IOHEU'II)HBIG M KOMITO3MIIUOHHBIC HAHOMATCpHaJbl, U3ACIIHUA U3 HUX)

dopma 00yueHUS: OuHas

Howmep
n3MeHeHus1/
JIOTIOTHEHUS

ConeprkaHue TOMOJTHCHHS/ M3MEHEHHS

OcHOBaHME BHECEHU
U3MEHEHU/ JOIIOJIHEHUS

MIPOTOKOJI 3aceanusi Kapeapsl
Ne oT
«__» 20__r.

MIPOTOKOJI 3aceIaHusl Kadeapbl
Ne oT
«__» 20__r.

MIPOTOKOJI 3aceIaHusl Kadeapbl
Ne oT
«__» 20__r.

MIPOTOKOJI 3aceIaHusl Kadeapbl
Ne oT
«__» 20__r.

MIPOTOKOJI 3aceIaHusl Kadeapbl
Ne oT
«__» 20__r.

PXTY um. JI.1. MenaeneeBa
JJOKYMEHT IOJIIIACAH ITPOCTOM
SJIEKTPOHHOM IO IITACHIO

Bnagenen: Jlemewes Juumpuii Onezoeu 32
IIpopexmop no yuebHoil padome,
Pexmopam

Tlommucan: 28:03:2026 14:50:17




