4.4. AHHOTaM Pa0oYMX NPOrpaMm AUCIHHIINH
4.4.1. ImcuniuHbl 00s13aTeIbHOM YacTH (0a30Basi 4acTh)

AHHOTaN U padoyeil MPOrpaMMspl TUCHHIIJIMHBI
«Anocrpannblii 13b1k» (b1.5.01)

1. Heab aucuMmiaMHbl — MpuoOpeTeHrne oO0ydJaronuMucs oO0IIe, KOMMYHUKATUBHOW U
poeCCHOHATBLHON KOMITIETEHIINN, YPOBEHb KOTOPBIX HA OTACIBHBIX JTAIax sI3HIKOBOM MOATOTOBKU
MIO3BOJISIET  MCIOJb30BaTh MHOCTPAHHBIM  A3BIK IMPAKTUYECKH Kak B Mpo¢decCHOHaTbHOU
(IpOoN3BOACTBEHHOM M HAYYHOM) JIEATEIbHOCTH, TaK U JUIs LieJed caMooOpa30BaHMUsL.

2. B pe3yabTare n3yyeHus JUCHUNIHHBI CTY/IEHT 10JIKEH:

Ob6nanate cneayomumu oowexyromyprvimu (OK) koMneTeHusamu:

- CIIOCOOHOCTHIO K KOMMYHHUKALIUM B YCTHOM M NUChbMEHHOW (opMax Ha PYCCKOM M
MHOCTPAHHOM $I3bIKax JUIsl pellieHus 3a7ja4 MEXJINYHOCTHOIO U MEKKYJIbTYPHOI'O B3aUMOAECHCTBUS
(OK-5).

3namo:

- OCHOBHbIE  CHOCOOBI ~ COYETAaEMOCTH  JIEKCMYECKMX  €IMHUIl W  OCHOBHBIE
CJIOBOOOpa30BaTEIIbHBIC MOJICIIH;

- PyCCKH€e SKBUBAJIEHTbI OCHOBHBIX CJIOB U BBIPQXKEHHUH peur B POLECCE MEKITMUYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

- OCHOBHBIE IIPUEMBI U METO/IbI peheprpOoBaHUS U AaHHOTHUPOBAHUS JIUTEPATYPHI;

- TACCUBHYIO M AaKTHBHYIO JIGKCUKY, B TOM 4Hcjie OOUICHAYyYHYI0O M CIEHHATIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO [Tl paObOThl HaJl TUITOBBIMH TEKCTAMU;

- IpUEMBI pabOThI C OPUTHHATILHOW JTUTEPATYpPOil HAa MHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTHHAIBHOW JTUTEPATYPO HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTU NEPENUCKy Ha HM3Yy4aeMOM S3bIKE C LIEJIbI0 MEXKIMYHOCTHOIO U MEXKYJIbTYPHOIO
B3aUMO/ICHCTBUS;

- BECTH PEYEBYIO JAEATEIbHOCTh MPUMEHUTENBHO K cdepe ObITOBOH U MpodeccuoHaIbHOM
KOMMYHUKaIUH.

Braoemy:

- WHOCTPaHHBIM S3BIKOM Ha YPOBHE MEXKIUYHOCTHOTO M MEXKYJIbTYpHOTO OOIICHHUS,
HaBbIKAMU M YMEHHUSIMU pEUYEBOW JIEATENbHOCTH MPUMEHHUTEIbHO K cdepe OBITOBON
npodeccnoHanbHON KOMMYHUKALIUK, OCHOBAMU MyOJIMYHON peyu;

- OCHOBaMHU pedepHpoBaHUsI U aHHOTHPOBAHMS JUTEPATYpPhbl HAa M3Yy4aeMOM HHOCTPAaHHOM
SI3BIKE.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

Beenenue. Ilpenmer u posib MHOCTpAaHHOTO si3blka. KpaTkue mctopuueckue cBeaeHHus 00
M3y4aeMoM s3bIKe. 3a/la4l U MECTO Kypca B MOATOTOBKE OakanaBpa TEXHUKH M TEXHOJIOTHH.

Pa3zoen 1. |.I pammamuueckue mpyoHocmu u3y4aemozo a3vlka:

1.1 Jluunble, NpUTSHKATENbHBIC U IPOYNE MECTOMMEHUSI.

CrpsikeHue riarona-cBs3Ku.

W3menenne riarona-cBsi3ku B ¢opmax Hacrosuiero BpemeHdu. OOpazoBaHHE pa3IMYHBIX
BUJIOBPEMEHHBIX ()OPM C MOMOIIBIO TIJaroia-cBs3ku. OOpa3oBaHue U ymnorpebieHue ¢Gopm
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MACCUBHOTO 3ayiora. VM3MeHeHHe T1aroyia-cBsi3ki B pa3inyHbIX (popMax MpoIIeqmero u Oyaymero
BpeMEHH. | 1aroi-cBs3Ka B OTPULIATEIbHBIX MPEIOKCHHSX.

1.2 Topsipox cioB B npeayioxkeHuu. [IpsmMoii mopsIoK CIOB YTBEPAUTEIHHOTO MPEATOKEHHS
B pa3IM4YHBIX BHJOBpEeMEHHBIX (opmax. M3meHeHune TmOpsAKa CJIOB B BOINPOCHUTEIHHBIX
npeuiokeHusX. [lopsaoK CIIOB M MOCTPOEHUE OTPULATENFHBIX MPEUIOKEHUH. OMdarnyeckue
KOHCTPYKIIUH.

Pasoen 2. 1. Ymenue memamuueckux mexcmos:

2.1. BBenenue B CneUaILHOCTb.

2.2 I.1. Mennenees.

2.3. PXTY um. JI.. Menneneesa.

[TonsTHE O BUAAX YTE€HUs HA MpUMepax TeKCToB o Xumuu, /[ 1. Menoeneese, PXTY um, /. 1.
Menoeneesa.

AKTUBU3AIUS JIEKCUKU TIPOYUTAHHBIX TEKCTOB.

Paszoen 3. \ll.Ilpaxkmuxa ycmnou peuu no memam.

3.1. «T"'oBopum o cebey.

3.2. «B ropome».

3.3. «Paiion, 1€ 5 KUBY».

MoHosoru4eckasi pedsb 1Mo TeMe «0 cede».

Pazoen 4. |. [ pammamuueckue mpyoHocmu u3yuaemo2o si3vika.

4.1. Undunutus. Popmel uHPuHUTHBA. [IpomoikeHHBI U nepdeKTHbIT HUH(OUHUTHB.
OyHKIMY MHQUHUTHBA B NpeaioxkeHuu. ObpazoBaHue U ynorpedieHne "HOUHUTHUBHBIX 000pOTOB
TUIA «CJIOKHOE MOJJIeKAIee» U «CIO0XKHOE JONOJHEHHe». BapuaHThl nepeBoja MHPUHUTUBHBIX
000pPOTOB Ha PYCCKUH SI3BIK.

4.2. BwupoBpemennsle ¢opMbl TiarosioB. (OOpa3oBaHWE MPOCTHIX, IPOIOJDKEHHBIX,
nepPeKTHBIX U nepheKTHO-TIPOJOIKEHHBIX BpeMeH. BonpocurenbHble MPEAIoKeHUs B Pa3TUIHBIX
BpemeHax. O6pa3oBaHue OTpULIATENBHBIX (POPM TJIaroia B pa3iMvHbIX BpeMEeHaXx.

Pazoen 5. . Mzyuarowee umenue HayyHO-NONYJIAPHLIX MEKCMO8 NO BbIOPAHHOU
cneyuanbHOCmu.

[IpumepHas TeMaTHKa TEKCTOB:

5.1. «XuMuyeckasi TEXHOJIOTUS U HAYYHbIE METOJIbI».

5.2. «XUMUYECKOE PEATIPUATHEY.

Paszoen 6. |1l. Ilpakxmuxa ycmuoii peuu no meme:

6.1. «CtyneHnueckas >KM3HbY.

6.2. «XuMUs, U3MEPEHHSI B XUMUYECKON TEXHOJIOTHMY.

Pa3zoen 7. |. [ pammamuyeckue mpyonocmu u3yyaemozo A3vlka:

7.1. Tlpuyactusa. Ilpuyactust HacTosiero u npouieamero Bpemenu. [lepdextasie Ghopmbl
npuyactusi. Mecto mpuyacTuii B MpeUioKeHUU. Pa3nuuHble BapHaHThl MepeBOAa MPUYACTUN Ha
pycckuii si3biIK. [IpudyacTHbIe 000POTHI M IPUEMBI UX MIEPEBOJIA HA PYCCKHIT S3BIK.

7.2. CocnararenbHoe HakioHeHHe. DOpMBI cociaraTelbHOrO HAKIOHEHHS B H3y4yaeMOM
s3bIKe. MoJlaJIbHBIE II1aroJibl U MX UCIOJIb30BAHUE B MPEATIOKEHHX B COCJIaraTeIbHOM HaKJIOHEHUH.
Tumnb! ycnoBHBIX npeioxkeHnil. BapuanTsl nepeBoja npeiokeHnil B cocnarareIbHOM HaKJIOHEHUH
U YCJIIOBHBIX MPEATI0KEHUH.

Pa3zoen 8. ||.3yuarowee umenue mexkcmog no memamuxe:

8.1. «Xumunyeckas 1abopaTopus».

8.2. «M3mepeHus B cienuanbHOM 1abopaTopum.



Pazoen 9. ||l Ilpaxmuxa ycmuou peuu no memam.
9.1. «Ctpana U3y4aeMoro si3bIKay.

9.2. «IlpoBeneHue AeI0BOI BCTPEUN».

9.3. «3BakiroueHne KOHTPAKTay.

4. O0beM yueOHOM TUCHHUILINHBI

4.1. Ounas ¢opma:

Ob6BveM
Buabl yueOHoii padoThI B 3ageTHBIX B akanem.
SIMHUTIAX qacax
OO6mas TpyA10eMKOCTh JUCHHUILIMHBI N0 Y4eOHOMY IJIaHy 8,0 288
KonrakTnasi pa6ora (KP): 2,22 80
Jlexuuu (Jlek) - -
Jlabopatopubie padoTsl (J1ab) - -
[Ipaxtnueckue 3anstus (113) 2,22 80
CamocrositesbHas padora (CP): 4,78 172
Bujx koHTpoOJIsI: IK3aMeH 1,0 36
B ToMm unciie mo cemecTpam:
1 cemecTp
OO0uas Tpya0eMKOCTh AUCHUIIMHBI B cEMecTpe 4.0 144
KonrakTHast pa6ora (KP): 1,33 48
Jlexuun (JIek) - -
JlabopaTopubie paboTsl (J1ab) - -
[Ipaktuueckue 3ausarus (113) 1,33 48
CamocrositesbHas padora (CP): 2,67 96
Bua KoHTpoOJIsA: 3a4€T C OLeHKOM - -
2 cemecTp
OO0umas Tpya0eMKOCTh JUCHUILIMHBI B ceMecTpe 4.0 144
Konraktnas pa6ora (KP): 0,89 32
Jlexuunm (JIek) - -
JlaGopaTopHbie padoTsl (J1ab) - -
[Ipaktuueckue 3ausarus (113) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
Buja xoHTpoJIsA: IK3aMeH 1,0 36

4.2. 3aounas popma:




O0BeM

Buabl yueOHol padoThI B 3agernbix | B actpoHOM.
eIMHULIAX qacax
O0uas Tpya0eMKOCTb IMCHUIIIHHBI N0 Y4e0HOMY IJIAHY 8,0 216
KonrtakTnast pa6ora (KP): 2,22 60
Jlexuuu (Jek) - -
JlaboparopHbie paboTsr (JIad) - -
[IpaxTnueckue 3anstus (113) 2,22 60
CamocrositessHas padora (CP): 4,78 129
Buja xoHTpoJIfA: IK3aMeH 1,0 27
B Tom uucie mo cemecTpam:
1 cemectp
OO6masi Tpya10eMKOCTh JUCHHUIJIMHBI B ceMecTpe 4,0 108
KonrakTnasi pa6ora (KP): 1,33 36
Jlexuuu (Jlek) - -
JlabopaTopubie padoTsl (JIab) - -
[Mpaktugeckue 3ausTus (I13) 1,33 36
CamocrositesbHas padora (CP): 2,67 72
Buja KOHTpOJISA: 3a4eT ¢ OLEHKOM - -
2 cemecTp
OO6masi Tpya10eMKOCTh JUCHHIJIMHBI B ceMecTpe 4.0 108
Konraktnas padora (KP): 0,89 24
Jlexuunm (JIek) - -
JlabopaTopubie padoTsl (J1ad) - -
[Ipaktuueckue 3ausarus (I113) 0,89 24
CamocrositesbHas padora (CP): 2,11 57
Buja koHTpoJIsA: IK3aMeH 1,0 27




AHHOTaIUA padoyeil MPOrpaMMsbl TUCHUILIMHBI
«®Pusocopusn» (b1.65.02)

1. Heab AMCHUILIMHBI — COOPMUPOBATH Y CTYJCHTOB KOMILJIEKCHOE MPEICTABICHUE O POJIH
1 Mecte Quocouu B CUCTEME T'yMAHUTAPHBIX, COIUAIBHBIX U €CTECTBCHHBIX HAYK, TO3HAKOMUTH
UX C OCHOBaMH (WIOCO(CKOTO 3HAHUS, HEOOXOJUMBIMHU [UIS PEIICHUS TEOPETHUYECKHX H
MPAKTUYECKHUX 3a/1a4.

2. B pe3yabTaTe H3y4eHusi TUCHUIIMHBI CTYIEHT J0JIKEH:

Ob6nanate cneaywomumu oowexyromyprvimu (OK) koMneTreHusamu:

- CHocOoOHOCTBIO HCIIOJIB30BaTh OCHOBHI (puiocockux 3HAHWUN A (POpMHUPOBaHUS
mMupoBo33pendeckoit nosuipn (OK-1);

- CHOCOOHOCTBIO HCIIONB30BATh OCHOBHI MPAaBOBBIX 3HAHWUH B Pa3IMYHBIX chepax
nestenbHoCcTH (OK-4).

3nams:

- OCHOBHOE COJIep)KaHHE TIaBHBIX (MIOCOQCKUX HIKOJ M HANpaBJICHUH, MpeICcTaBUTEICH
3TUX LIKOJI, CBSA3b U pa3inuue ux GuiocoPpckux uieH, cBsA3b HCTOPUKO-PHIOCOPCKUX KOHUEHIHI C
COBPEMEHHBIMH MPOOIeMaMH HHIUBUAYATHHONW U OOIIECTBEHHOU KU3HH.

Ymemo:

- MOHUMaTh W aHAJIW3HPOBATh MHPOBO33PCHUECKUE, COIMAIBHBIC W WHIUBHIyaJbHBIC
poOJIEeMbI COBPEMEHHOU KU3HH;

- TPAaMOTHO BECTH JIUCKYCCHIO, apPTyMEHTHPOBAHO OTCTaWBaTh CBOIO MO3UIIMIO 110 3HAYUMBIM
¢dunocopckum mpobIEMaM COBPEMEHHOW JKM3HU, ONMHUPAsICh Ha HApaOOTaHHBIM B HCTOPUHU
¢dbunocodum matepua;

- MPUMEHSATH TOJIyYeHHBIC (PritocodCKre 3HAHUSA K pEelIeHUIO MPOodeCCHOHANBHBIX 3a/1a4.

Bnraoemy:

- IpeICTaBICHUIMH O ¢puiocopuu Kak HayKe M CHUCTEME IIEHHOCTEH, ee MecTe B CUCTEME
T'YMaHUTapHOTO 3HAHUS,

- ocHOBaMH# (UI0CO(CKOTO MBIIIJICHUS;

- KaTeropHajbHbIM aIapaToM U3y4aeMon IUCHUIUIUHBI, GUI0COPCKUMU METOAAMH aHAIIN3a
Pa3IMYHbIX TPOOJIeM, HaBbIKaMu (HIIOCO(CKON KYIbTYphI U1 BRIPAOOTKH CUCTEMHOT0, LIEJI0OCTHOTO
B3IJIsJa Ha JIEHCTBUTENILHOCTh U MECTO XUMUU U XUMUYECKOW TEXHOJOTHH B IEJIOCTHON KapTHHE
MUpa.

3. KpaTkoe conep:kanue QHCHUNIUHBI:

Benenue. ®unocodus, ee mporcxoxIeHHE U POJIb B OOIIECTBE.

Pa3zoen 1. Ocnosnvie ¢unocogpcrue wixonoi.

AnTtnunas ¢unocodus (mocokpatuku, copuctsl, Cokpart, lemokput, [lnaron, Apucrorens,
AITUHUCTHYECKU-pUMCKas pusocodus). OCHOBHbBIE TPOOIEMbI CPETHEBEKOBOM (HDUIOCOPHH U ATTOXH
Bospoxaenus. dunocodpus Hosoro Bpemenu (XVII — XVIII BB.) HUaeomorus IIpoceermeHust.
Hemenkas xknaccuueckas ¢unocodus. Pycckas ¢punocodust XIX — XX BB. OCHOBBI MapKCHUCTCKOM
¢mnocopun. OcHOBHbIE HAIIPaBJIEHUsI COBPEMEHHON (huocodumn.

Pa3zoen 2. @unocoghckue konyenyuu 6vimus U NOIHAHUSL.

[Ipo6nema ObiTus B wuctopuu ¢unocobuu. [loHATHUS MaTepuanbHOO U HUACATHHOTO.
OcHoBHble (unmocodCKkue HaAMpaBICHUSA: MaTepHalu3M H wujaeanu3M. llpuHnun raodaabHOTO
HBOJIIOIIMOHU3MA B COBPEMEHHOM HayYHOW KapTHHE MHUpA.

Konnenmuu npocTpancTBa ¥ BpeMeHU B UCTOpHUH (HUIT0COPUHN U HAYKH.



[Ipoucxoxaenue cozHanusi. Posib TpyJa B NpOUCXOXKIECHUU co3HaHus. Mneanuctuueckue u
MaTepHATUCTHYECKHUE KOHIIETIMU co3Hanus. CozHanue u Mo3r. Co3HaTelIbHOE M OeCCO3HATEIBHOE.
Co3zHanue u s13b1K. CoO3HAHUE U CaMOCO3HAHHUE.

Kon1enmmu rHoceoI0ruu B UCTOPUH PHIIOCO(DHH: CEHCYyalTu3M, PaIllMOHATN3M, CKEIITHIIN3M,
ArHOCTHITM3M, KOHIICIIIUS BPOXKICHHBIX HJICH, anpropu3M. /[nanekTrka mo3HaHus: YyBCTBEHHOE U
panmoHanbHoe. OCHOBHBIE TEOPUH UCTHHBI.

Paszoen 3. Ilpobremul yenosexa 6 ghunocoghuu.

UYenosek kak mpeamer (mmocodcekoro ananmmsa B ucropun Qrmocopuun. [Ipoucxoxmaenue
YEJIOBEKA: MPUPOIHBIC U COIMAIbHBIC YCIIOBUS aHTPOIIOCOLIMOTeHe3a. bronornyeckoe u connaabHOe
B uesioBeke. IHIMBWI, WHAMBUIYITBHOCTD, TUYHOCTD.

CMmpbIcn KM3HU WM TIpelHa3HadeHue uesnoBeka. JKu3Hb, cMepTh, OeccmepTue. [IBmxeHue
HEHACUJIUs, €T0 POJb B COBpeMeHHOM >ku3Hu. [{enn u nennoctu. CBo0o01a BOJIM U OTBETCTBEHHOCTH
nuyHoCcTH. HpaBCTBEHHBIE, PETUTHO3HBIC, ICTETHUYECKHIE [ICHHOCTH.

Pazoen 4. Qunocogus ucmopuu u obwecmaa.

UenoBek B cUCTEME COIMANIbHBIX CBsA3eH. JIMUHOCTH W Macchl, CBOOOJAa U HEOOXOAUMOCTD.
®dunocodust uctopuu: GoOpMaIIMOHHAS W IMBWIM3AIIMOHHAS KOHIENIIUNA UCTOPUYECKOTO Pa3BUTHSL.
[IporpeccucTckne M IUKIWYECKHE MOJCIHU pa3BUTHA. [ 1oOaibHBIE TTPOOIEMBI COBPEMEHHOCTH.
KoHnenmust ycTOWYHUBOTO pa3BUTHS U CIIEHAPUH Oy TyIIETO.

O6mectBo u ero crpykrypa. ColnuanbHasi, MOJIUTAYECKAss W JyXoBHas cheprl OOIIeCTBa.
Konuenmuu rocynapcrsa B uctopuu ¢uinocodckoir Mpiciau. ['paskjaHckoe OOIIECTBO U MPAaBOBOE
rocyaapcTBo.

Pazoen 5. @Qunocoghcxue npobaemol Xumuu u XuMuyeckou mexHoI0SUU.

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa HaydyHOTO 3HaHHS, €ro METOJIbl U (DOPMEI.
Hayunble peBosoniy 1 cMeHa TUIIOB paliMoHaIbHOCTH. Hayka B coBpeMeHHOM Mupe. JTHKaA HayKH
1 OTBETCTBEHHOCTh YUYEHOTO.

[IpoGnema cooTHomeHUST HAaykd U TexHUKU. CoIUaibHble TMOCJIEACTBUS HAY4YHO-
TEXHUYECKOT0 Iporpecca. ITUUECKUE U IKOJIOTUYECKUE UMIIEPATUBbI Pa3BUTHSI HAYKU U TEXHUKH.

MecTo XUMHM B CUCTEME€ €CTECTBEHHbIX HayK. OCHOBHas mpobjemMa XUMHUH KaK HAyKd U
npousBojicTBa. Llenu u 3agaun xuMudeckoil TexHonoruu. Crnennuduka XuMUKO-TEXHOJIOTUYECKOTO
3HaHUS: PYHIAMEHTAIBHOE U MPUKIIATHOE, SMIUPUIECKOE U TEOPETHUECKOE.

4. O6beM yueOHOM THCIUTIINHBI

Ob6bveMm
Buabl yueOHoii padoThI B 3aueTHBIX B akagem.
SAMHUIIAX Jacax

O0mas TpyA0eMKOCTb JMCHMIIMHBI 110 Y4eOHOMY IIaHy 5,0 180
Konraktnas padora (KP): 1,33 48
Jlexuunm (JIek) 0,89 32
JlaGopaTopHbie paboTsl (J1ab) - -

[Tpaktuueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
Buja koHTpOJIA: 3K3aMeH 1,0 36




O0BeM

Buabl yueOHol padoThI B 3agernbix | B actpoHOM.
eIMHULIAX qacax

OO6masi TpyA10eMKOCTh JUCHUIIJIMHBI M0 Y4eOHOMY IIAHY 5,0 135
KonrtakTnast pa6ora (KP): 1,33 36
Jlexuu (JIek) 0,89 24
JlaboparopHbie paboTsr (JIad) - -

[IpaxTnueckue 3anstus (113) 0,44 12
CamocrositessHas padora (CP): 2,67 72
Buja xoHTpoJIfA: IK3aMeH 1,0 27




AHHOTaNMA padoyeii MPOrpaMMbl AU CIHUNIAHDI
«HUcrTopus» (b1.5.03)
1. Ieab TUCHMIIHHBI — POPMHPOBAHHUE Y CTYAECHTOB KOMILICKCHOTO MPEICTABICHHS O POJIH
U MeCTE€ HCTOPHHM B CHCTEME TI'YMAaHHTAPHBIX W COLHMAIBHBIX HAyK, KyJbTYPHO-HCTOPHYECKOM
cBoeoOpasuu Poccum, €€ MecTe BO BCEMHPHO-HCTOPHUYECKOM IIpolecce, 00 OCOOEHHOCTSX H
OCHOBHBIX DTalax €€ HCTOPUYECKOrO pa3BUTHS, BBEIECHHE CTYJAEHTOB B KPYr HMCTOPHYECKHX
po6IIeM, CBSI3aHHBIX C 00JIaCThIO OyayIeH MPOoheCCHOHATBHOM NeITEILHOCTH.

2. B pe3yabTaTe n3yyeHus JUCHUIIMHBI CTYIEHT 10JIKEH:

Ob6nanate cneayomumu oowexyromyprvimu (OK) koMneTreHusamu:

- CIOCOOHOCTHIO aHAJIM3UPOBAThb OCHOBHBIE ATallbl M 3aKOHOMEPHOCTU HCTOPHUYECKOIO
pa3BuTHS 0011ecTBa 1 hopMHUPOBaHUs TpakaaHckoit mosuiuu (OK-2).

3nams:

- OCHOBHbIE HaNpaBJIeHUs, IPOOJIEMBbI U METO/IbI ICTOPUUECKON HAYKH;

- OCHOBHBIE 3Talbl U KJII0UeBble cOObITUS ncTopuu Poccun n Mupa; 0coOEHHOCTH pa3BUTHS
POCCHIICKOTO TOCY/IapCTBA, BBIAAIOIINXCS AeATeNIel 0TeUeCTBEHHOM U BCEOOIIe HCTOPUH.

Ymemo:

- COOTHOCHUTH OOIIME HCTOPHUYECKHE TMPOLECChl M OTHeNbHbIe (aKThl; BBISBISTH
CYILLECTBEHHBIE YEPThl UCTOPUUYECKUX MPOIIECCOB, SIBJICHUM U COOBITHI; aHATU3UPOBATH COLMATILHO-
3HaYUMbI€ MPOOIEMBIL;

- (hopmynHrpoBaTh U ApryMEHTHUPOBAHO OTCTAWBATh COOCTBEHHYIO MO3ULHMIO MO Pa3IMYHBIM
npoGiieMaM HCTOPUH.

Bnraoemy:

- IPEJICTaBICHUSIMHA 00 UCTOPUU KaK HayKe, €€ MecTe B CUCTEME I'yMaHUTApHOTO 3HAHMS,

- IPEJICTaBICHUSIMHU 00 OCHOBHBIX ATallaX B UCTOPUU YEIOBEUYECTBA U UX XPOHOJIOTUH;

- KaTeropuanbHO-TIOHATUHHBIM alllapaToM U3y4aeMOHN NUCLHUIUIMHBI;

- HaBBIKAMH aHAJIN3a UICTOPUYECKUX UCTOYHUKOB.

3. Kpatkoe cogep:kanue JuCHMILIUHBI:

Paznea 1. UcTopusi B cucreMe COMAILHO-TYMAHUTAPHBIX HAyK. OCHOBBI METO10JI0TUH
HCTOpUYecKoil HayKu. OCO0eHHOCTH CTAHOBJIEHNS rocy1apcTBeHHOCTH B Poccun.

Mecto ucropun B cucteme Hayk. IIpenmer ucropuyeckoir Hayku. Ponb Teopuu B O3HaHUU
nporuoro. CynHocTs, GopMbl, GPYHKIMH UCTOPUYECKOTO 3HAHUS. VICTOYHMKM IO OT€YECTBEHHOM
UCTOPUH, UX Kiaccupukanus. Micropusa Poccun — HeoTbeMieMas 4acTh BCEMUPHON HCTOPHUH; o0111ee
1 0COOEHHOE B UCTOPUUECKOM Pa3BUTHU.

Havano poccuiickoil rocygapctseHHocTd. Kuesckas Pycb. OTHOKYJIBTypHBIE U COLMAIBHO-
IIOJINTUYECKUE MPOLIECCH] CTAHOBJIEHNS POCCUICKOM rOCyJapCcTBEHHOCTH. IIpuHATHE XpUCTHAHCTBA.

Pycckue 3emnu B XII — nagane XVI BB. OOpa3oBanue Poccuiickoro rocyaapcrtBa, €ro
ncropuyeckoe 3HadueHue. Poccus B cepenune XVI — XVII BB.

Paznea 2. Poccniickasi umnepus B XVIII- nayane XX B.

Poccuiickoe rocynapcto B XVIII Beke — Beke MOAEpPHU3ALNU U MPOCBElIeHUs. Pedopmbl
Ietpa I kak nepBasi MONBITKAa MOJIEPHU3ALIUH CTpaHbl, €€ ocodeHHocTH. DopmupoBanue Poccuiickoit
nMmiepu. OCHOBHBIE HAIIPABJICHUS «EBPOMNEU3ALMI» CTPaHbl. JBOJIOLMS COLUAIBHON CTPYKTYpPHI
obmecTBa. [lanpHeilmee pacumpenue rpanun Poccuiickoit uMnepun.

Poccus B XIX cronmerun. IlpombinuienHsiit nepeBopot B EBpome um Poccum: obmee u
ocoOeHHoe. Bakneitmme ycnoBus nepexona Poccuu K MHIYCTpUAIbHOMY OOILIECTBY — pEILICHHE
KPECTBSHCKOI'O BOIIPOCA U OIPAaHUYECHHUE CaMOJEpKaBUs. [[IUTENBHOCTH, HENOCIIEN0BATEIbHOCTD,
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MUKIMYHOCTh Tpolecca OypikyasHoro pedopmupoBanus. Ponb cyObektuBHOro (akropa B
npeononeHnn orcraBanus. Pedopmbr XIX Beka, ux 3Hadenue. OOIIecTBeHHbIE ABMXKEeHUS B XIX
BEKE.

Poccus B nHauane XX Beka (1900 — 1917rr.). OCOOEHHOCTH COIMATBHO-IPKOHOMUYECKOTO
pasButus Poccun B Hauane XX Beka. OObEKTUBHAS MOTPEOHOCTh MHIYCTPHAILHON MOJAEpHU3ALMH
Poccun. CoortHomenue noiautuyeckux cuil B Poccum B Hauane XX Beka. Hapacranue kpusuca
camojniepkaBus. IlepBasi poccwiickas peBomornus. OOpa3oBaHWE IMOJUTHYCCKUX —TAPTHH.
l'ocynapctBenHas nyma Hadana XX BeKa Kak IIEPBBIM ONBIT POCCUMCKOIO MapiiaMEeHTapu3Ma.
CronbinuHckas arpapHas pegopma. [lepBas mupoBas BoiiHa u yuactue B Hell Poccun. deBpanbckas
peBomtonus 1917r. u KOpeHHbIE U3BMEHEHHS B TIOJIMTUYECKOMN KU3HU CTPAHBI.

Pasnea 3. Ot coBerckoro rocyiapcraa k coppemenHoii Poccun.

@dopmupoBaHuEe U CYIIHOCTh coBeTckoro crpos (1917-1991rr.). IloaroroBka u mobena
OxTs6pbcKoro BoopykeHHoro Boccranus B Ilerporpaze. II Beepoccuiickuii che3n CoBeTOB U €ro
pelieHrs. DKOHOMHUYECKass M ColMajbHas NOJUTHKA OOJbIIEBUKOB. ['paxaaHckas BoilHa
nHocTpaHHass wuHTepBeHIUs. Cynpba u 3Hadenne HOIla. VYTBepkaeHue oIHOMAPTHITHON
nonutuaeckot cucrembl. O6pazoBanue CCCP. Ilonmutuueckas 60prba B MapTUU U TOCYAApCTBE.
CCCP B ronsr nepBbix msatmietok (korer 20-x rr. — 30-e rr.). @opMupoBaHue pexuMa JTHIHOU
Brnactu CTaqnHa U KOMaHAHO-aJIMUHUCTPATUBHON CHCTEMBI YIPaBIEHHUS rocyJapcTBoM. BHemHss
nomutuka CCCP B 20-30-¢ rr. CCCP BO BTOpOi MupoBOW m Benmkoit OTeuecTBEeHHOW BOMHE.
W3meHeHne COOTHOLIEHUS CUJI B MUPE TOCII€ BTOPO MUPOBOM BOMHBL. Havyano «X0n0qHOM BOWHBDY.
Tpynnoctn mnocieBoeHHoro pas3putusgs CCCP.  VYxkecTodeHHE NOJUTUYECKOTO peXumMa U
UJE0J0rH4ecKoro KoHTposis. [1onbITku 0OHOBJIEHUSI «TOCYJAapCTBEHHOTO COIHaIN3Ma». XX Che3]l
KIICC u ocyxnenue Kynabra 1uaHocTH CranuHa. «OTTenenp» B JyXOBHOU chepe. DKOHOMUYECKUE
pedopmel cepearnbl 60-X TOA0B, MPUYMHBI UX HE3aBEPIICHHOCTH. HapacTanne KpU3HCHBIX SIBJICHUN
B coBeTckoM obmiectBe B 70-¢ — cepenune 80-x romo. Buemnss nmonutuka CCCP B koHIe 60-x
Hayase 80-X TT.. OT pa3psAKd K OOOCTPEHHIO MEXAyHaponHOW oOctaHoBKHU. «llepecTporikay:
CYIIIHOCTb, TIEJIH, 3a7a4i, OCHOBHBIE dTalbl, pe3yiabTaThl. Pacmag CCCP. O6pazoBanue CHI'.

CraHOBIICHHE HOBOW POCCHHCKOW rocymapcTBeHHOCTH (¢ 1991- mo Hacrosimiee Bpems).
JIubGepanbHas KOHIEMHIUS POCCUMCKUX pedopM: mepexoa K phIHKY, (OPMUPOBAHHE TPaXkAaHCKOTO
oOrmiecTBa ¥ MpaBoOBOro rocynapcersa. «lllokoBas Tepanusy 3KOHOMUYECKHX pedopM B Havaie 90-x
rogoB. Konctutynuss Poccuiickoii ®epeparuun  1993r.  MexHalMOHAIbHBIE  OTHOIICHUS.
[Tonutnyeckue napTuu U oOLIECTBEHHBIE IBIKEHHS Poccn Ha coBpeMeHHOM dTarne. Poccus Ha myTH
MozepHu3auuu. Poccust B cuctreMe MUPOBOM S5KOHOMHMKHU U MEXIYHAPOJHBIX CBS3EH.

OO61as Tpy10eMKOCTh AUCHUILTUHBL: 4 3aueTHbIE €AUHUIIBL. V3 HUX ayauTOpHas Harpyska 48
yacoB (Jiekiuid 32 yaca, IpakKTUYECKUX 3aHATHH — 16 yacoB), camocrosTenbHas padora 60 Jacos.
dopmMa OTYETHOCTU — IK3AMEH.



4. O0beM yueOHOM THCHHMILINHBI

O0beM
Buabl yuedHoii padoTbl B 3agerHbIX B akanem.

eIMHULIAX qacax
O01mas Tpya10eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY ILUIAHY 4,0 144
KonrakTnast pa6ora (KP): 1,3 48
Jlexuu (JIek) 0,9 32
Jlabopatopubie padoTsl (J1ab) - -
[Ipaktuyeckue 3ansatus (I113) 0,4 16
CamocrosiTtesbHasi pa6ora (CP): 1,7 60
Pedepar 0,6 20
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,3 10
CamocrosTenbHOe H3YUeHHE Pa3/IeNIOB TUCIIUIIIHHBI 0,8 30
Bujx koHTpoOJIsI: IK3aMeH 1,0 36

O06bem
Buabl yueOHoili padoThI B 3auernbix | B actponom.

SIMHUTIAX gacax
O0uas TPyA0eMKOCTb IMCHUIIIHHBI M0 Y4eOHOMY IJIAHY 4,0 108
KonrakTnast pa6ora (KP): 1,3 36
Jlexuun (Jlek) 0,9 24
JlabopaTopubie padoTsl (JIad) - -
[Ipaktuueckue 3ansarus (I113) 0,4 12
CamocrositesibHas padora (CP): 1,7 45
Pedepar 0,6 14
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,3 7,5
CamMocTosTeIbHOE U3YUCHHUE Pa3/IeTIOB JUCITUTLIHHBI 0,8 22,5
Buja xoHTpoJIsA: IK3aMeH 1,0 27
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AHHOTanus padoyeil MPOrpaMMbl AUCHHUIIIMHBI
«®u3uueckasi Kyastypa u cnopt» (b1.5.04)

1. Ieab AMCUMIUVIMHBI: OBJAJICHUE METOAOJOTHEH HAy4YHOrO IO3HAHUS (U3UYECKOU
KyJIbTyphl ¥ CHOpPTa; CHCTEMOW TPAKTHUYECKUX YMEHUH W HaBBIKOB, O0ECIEYMBAOLINX
COBEpUICHCTBOBAHUE ICUXO(PU3NUECKUX CIOCOOHOCTEM; 3HAHME HCTOPUYECKHX, HAYYHBIX U
MeIarOrMYECKUX OCHOB (PU3UYECKOM KYJIBTYpHI, CIIOPTA U 3I0pPOBOT0 00pasa Ku3HH; (OPMUPOBAHHE
MOTHBALMOHHO-IIEHHOCTHOTO ~ OTHOWIEHHS K  (U3WYECKOH  KyJibType,  (U3UIECKOMY
COBEPILIEHCTBOBAHHUIO M CAMOBOCIIUTAHHIO, YCTAHOBKA HA 370POBBIA 00pa3 KU3HH.

2. B pe3ysabTaTe u3yyeHus JUCHUIIMHBI CTY/IEHT J10JIKEH:

Ob6nanare cienyomumMu o0mekyapTypHbIiMH (OK) komMneTeHuusMu:

- CMIOCOOHOCTH K caMOOpranu3anuu u camooopaszosanuto (OK-7);

- CIIOCOOHOCTH MCIOJIb30BaTh METO/IbI U CPEJICTBA (PU3HUECKOI KyIbTYpHl JUIsl o0ecreueHus
MOJTHOIIGHHOM COIMANBbHON 1 podeccroHa bHOi aesTeaprocTd (OK-8);

3nams:

- HAyYHO-TIPAKTUUECKHE OCHOBBI (PU3NYECKON KYJIBTYPBI, CIIOPTa, TYpU3Ma U 3J0pOBOI0 00pa3a
KU3HU;

- COIMAJIbHO-OMOJIOTUYECKUE OCHOBBI (PU3NUECKON KyJIbTYpPbI U CIIOPTA;

- BIIUSIHUE O3/I0POBUTENBHBIX CHCTEM (U3NYECKOrO0 BOCHUTAHMS Ha YKpPEIJICHHE 3/10POBbS,
npodunakTuky npodeccuoHaIbHbIX 3a001€BaHUI U BPEIHBIX MPUBBIUEK;

- CIIOCOOBI KOHTPOJIS ¥ OLEHKU (PU3MUYECKOT0 pa3BUTHS U PU3NUECKON MOATOTOBICHHOCTH;

- MpaBWia W CIOCOOBl IJIAHUPOBAHHUS WHIUBUAYAIbHBIX 3aHITHH pa3iMuHON IeleBOU
HalpaBJIeHHOCTH;

- HUCTOpUI0 (U3UYECKOM KyJbTYyphl U CHOpPTa, HMMETh MPEACTABIEHHE O 3HAYMMBIX
CTIIOPTUBHBIX COOBITHSX HE TOJIBKO CBOEH CTPAaHbI, HO 1 MUPOBOT'O YPOBHSI; BXKHEHIIINE JOCTUKECHUS
B 00J1acTH CIIOPTa;

- crnoptuBHble Tpamuiuun MXTU-PXTY wum. JI.U. MenneneeBa, NOMHUTh O MOABUTAX
CIIOPTCMEHOB B To/bI Benukoit oreuectBeHHOM BoiHbI 1941-1945 rr.

Ymemu:

- CaMOCTOATENBHO 3aHUMAThCS (PU3HMUECKON KyJIbTYpPOH U CIIOPTOM;

- OCYILECTBJIATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHM3Ma U COOJIOAATh MpaBuila
TMTHMEeHbl U TEXHUKU 0€30I1aCHOCTH;

- ToAOUpaTh UHIUBHUYaJIbHbIE KOMIUIEKCHI 110 030POBUTEIBHON M (PU3NUYECKON KYJIbTYpE,
10 pa3JIMYHbIM BHJIAM CIIOPTa;

- OCYUIECTBJISATh TBOPUYECKOE COTPYIHMYECTBO B KOJJIGKTMBHBIX (opMax 3aHATHI
(buznuecKoil KyIbTypOi.

Braoemy:

- CpeICTBaMH M METOJaMM YKpEIUIEHUS WHAMBUIYalIbHOTO 3/10pOBbs, (PU3NYECKOTO
CaMOCOBEPILIEHCTBOBAHMUS;

- JIOJDKHBIM YpOBHEM (U3MYECKOI MOJArOTOBIEHHOCTH, HEOOXOJUMBIM JJIsi KaueCTBEHHOIO
yCBOEHHsI MPO(ECCHOHANBHBIX YMEHHUH U HaBBIKOB B Ipoliecce 00ydeHus B By3e, A oOecreyeHus
MOJTHOLIEHHON COLMAIbHOW W TpOQEeCcCHOHATBHOM NeATENbHOCTH IOC/Ie OKOHYAaHUS Yy4eOHOro
3aBE/ICHUS.
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3. Kpatkoe cogep:kanue 1uCUMNJIHHBI:

Jucuumiuza (Moxynu) 1no «®Pu3nyeckod KyJbTYpe M CIOPTY» PEau3ylOTCs B paMKax
6azoBoif wactu bnoka 1 «/lucummmuel (MOmynu)» mporpaMMbl OakanaBpuara B oObeme 72
aKaJIeMUYECKUX 4acoB (2 3a4eTHbIC SAUHUIIBI) IPH OUHOU (hopme 0OYUeHus.

[Mporpamma paccurTaHa Ha U3ydYCHUE AUCIMIUIMHBI B TEUCHUE IBYX ceMecTpoB (1-ro u 6-ro),
MPEIoiIaraeT, YTo 00yJarnuecs IMEIOT TEOPETUIECKYIO B MPAKTHUECKYIO MMOATOTOBKY B 00JIaCTH
«Dusnyeckas KyJlbTypa U CIIOpT».

Pa3nesbl AUCHMNJIMHBI U BUABI 3aHATHI

Paznen| Ha3zanue pasgena Bcero Yacos
ek MII3  [IIIPIT KP
1. IMpenmer «®wusmueckas KynpTypa ©u 18 2 6 9 1
copt». Uctopus ®KuC
2 OcHOBBI 30poBOTO OOpa3za xu3HH 18 2 6 9 1
(30X)
3 buonoruueckne ocHOBBI (HU3NUYECKOM 18 2 6 9 1
KyJBTYpBI U CIIOPTA
4 [IpodeccuonanpHo-npuKIaaHas 18 2 6 9 1
¢bu3nveckas KyJIbTypa v CIopT
Bcero uacos 72 8 24 36 4

Kawxknblii Paznen nporpaMmMbl HMeeT CTPYKTYPY:

- JIGKIIUY WJIM TEOPETUYECKUI pa3e;

- IPAKTUYECKUN pa3zell, COCTOUT M3. METOAUKO-TIpakTudeckux 3aHsatuil (MII3) u yueGHo-
TPEHUPOBOYHBIX 3aHATUH (TTpodeccrnonanpHO-puKIIaaHas Gusndeckas moaroroska, [ITDI);

- KOHTpobHBIN pazaen (KP).

Teopernueckuii paszgea ¢GopMupyeT cUCTEMY HAYYHO-IPAKTHUECKHUX U CIEHHATbHBIX
3HaHWUN, HEOOXOAUMBIX JUI MOHUMAHUS IPUPOIHBIX M COLUABHBIX MPOIECCOB (DYHKIIMOHUPOBAHMUS
¢buznyeckoil KyJabTyphl OOLIECTBA M JIMYHOCTH, YMEHHUS UX aJallTUBHOTO TBOPYECKOIO
WCIOJIb30BAHUS ISl JIMYHOCTHOTO U MPO(EeCcCHOHAIbHOrO Pa3BUTHSI; CAMOCOBEPIICHCTBOBAHMS,
OpraHM3ali 30pOBOro 00paza >KU3HM MpPU BBHIIOJHEHHH Y4eOHOH, NpodecCHOHANbHOW U
COLIMOKYJIbTYPHOH J€ATEIbHOCTH.

MeToauKo-npakTHYecKHe 3aHATHUS IPEIyCMATPUBAIOT OCBOCHHE OCHOBHBIX METOJIOB U
croco6oB (GopMupoBaHUSA Y4YEOHBIX, MPO(PECCHOHANBHBIX M >KU3HEHHBIX YMEHHUH M HAaBBIKOB
cpenctBamMu GU3UYECKON KYIBTYPHI U CIIOPTA.

Ha meTonuko-npakTH4ecKuX 3aHITHSIX yAeIseTcsl BHUMaHHE:

- OCHOBHBIM Ipo0JIeMaM CIOPTUBHOM TPEHUPOBKH;

- BIUSHUIO (DU3MUECKUX YIpaKHEHUH Ha (opMupoBaHHe MPO(HECCHOHATBHBIX KayecTB
OyaylIero cnenuanucTa ¥ JMYHOCTH 3aHUMAIOILETOCs;

- BO3JICHCTBUIO CPEACTB (PU3MUECKOTO BOCIIUTAHUS HA OCHOBHBIE (PM3UOIOTUYECKIE CUCTEMBI
Y 3BEHbsI OMOPHO-JIBUTATEILHOTO aliapaTa 3aHUMaIOIErocs;

- BOIPOCAaM MPOBEAEHUS COPEBHOBaHMH (TpaBWJIa COPEBHOBAHMM, CHCTEMa PO3BITPHIIIEH,
orpeJiesieHue noodeaureneld, 000pyJ0BaHUE U HHBEHTAPb).

IIpodeccuonanbHO-NIpPUKJIAIHAS MOATOTOBKA NPOBOJUTCA C ydeToM Oynaymien
npoecCHOHATBHOMN AEATEIbHOCTH CTYAEHTA.
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Y4eOHO-TPEeHUPOBOYHBIE 3aHATHS 0a3UPYIOTCS Ha IUPOKOM UCIOIb30BAHUU TEOPETHYECKIX
3HAaHUH U METOJIMYECKUX YMEHHUH, HAa TPUMEHEHUH Pa3HOOOPA3HBIX CPENICTB (PU3UUECKOM KYIBTYPBI,
CIIOPTUBHOM U NPO(ECCHOHATBHO-TIPUKIATHON (PU3HUECKON MOATOTOBKH CTY/ICHTOB.

KonTpoabnblii pazgen. KputepreM ycrnemHocTH OCBOEHHs y4eOHOro MaTepuaa sBIsSeTCs
OLICHKAa TPEIoJaBareis, YYUTHIBAOWAS pe2VIAPHOCMb NOCeWeHUs O00A3ameNnbHblX YUeOHbIX
3aHamul, 3HAaHUH TEOPETUUECKOT 0 pa3ziesia IporpaMMbl U BBIIIOJHEHUE YCTAHOBJIEHHBIX Ha JaHHBIN
CeMeCTp KOHTPOJIBHBIX TECTOB O0MIEH (PU3MUECKON M TEOPETHYECKON MOATOTOBKHU ISl OTIEIBbHBIX
IPYIII Pa3JIMYHON CIIOPTUBHOM HanpasieHHOCTU. KP BXOIUT B IpakTUUYECKHE 3aHATHUA.

4. O0beM yueOHOM THCHHUILINHBI

4.1. Ounas ¢opma:

O6bem
Buabi yueOHoii padoThI B 3ageTHBIX B akanem.
SIMHUTIAX qacax
O0uas TPyA0eMKOCTb JUCHUIIMHBI 10 Y4eO0HOMY ILUIAHY 2,0 72
Kounraktnas patora (KP): 2,0 72
Jlexmuu (JIek) 0,22 8
Jlabopatopubie paboTs (J1ab) - -
[IpaxTueckue 3ansatus (113) 1,78 64
CamocrositesbHas padora (CP): - -
Bua kontpoJs: 3auer - -
B ToMm unciie o cemecTpam:
1 cemecTp
OO6masi TpyA0eMKOCTh JUCHHIJIMHBI B ceMecTpe 1,0 36
Konraktnas padora (KP): 1,0 36
Jlexuunm (JIek) 0,11 4
JlabopaTopubie paboTsl (J1ab) - -
[Ipaktuueckue 3ausarus (113) 0,89 32
CamocrositeabHas padora (CP): - -
Bua xonTpoJs: 3a4er - -
6 cemecTp
OO0umas Tpya0eMKOCTh JUCHUILIMHBI B ceMecTpe 1,0 36
Konraktnas pa6ora (KP): 1,0 36
Jlexuunm (JIek) 0,11 4
JlaGopaTopHbie paboTsl (J1ab) - -
[Ipaktuueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): - -
Bujx koHTpOJISI: 3aUeT - -

13



4.2. 3aounas ¢gopma:

Ob6beM
Buabl yueOHoi padoThI B 3agernbix | B actpoHoM.
€AUHULIAX Yacax
O0uas Tpya10eMKOCTb IMCHUIIIHHBI 110 Y4e0HOMY IJIAHY 2,0 54
KonrtakTnast pa6ora (KP): 2,0 54
Jlexmuu (JIek) 0,22 6
JlaboparopHbie paboTsI (JIad) - -
[IpaxTnueckue 3anstus (113) 1,78 48
CamocrositesbHas padora (CP): - -
Bua konTpoJs: 3auer - -
B Tom uucie mo cemecTpam:
1 cemectp
OO0uas Tpya10eMKOCTh AUCIHUIIMHBI B CEMeCTpe 1,0 27
Konraktnas padora (KP): 1,0 27
Jlexmuu (JIek) 0,11 3
JlabopaTopubie padoTsl (JIab) - -
[Mpaktuyeckue 3anstus (I113) 0,89 24
CamocrositeqbHas padora (CP): - -
Bua xontpoJs: 3auer - -
6 cemecTp
OO0uas Tpy10eMKOCTh AUCHUIIMHBI B cEMecTpe 1,0 27
Konraktnas pa6ora (KP): 1,0 27
Jlexuunm (JIek) 0,11 3
JlabopaTopubie padoTsl (JIad) - -
[Ipaktuueckue 3ausarus (I113) 0,89 24

CamocrositeqbHas padora (CP):

Bua xonTpoJs: 3auer

14




AHHOTAIUSA Y4eOHOI MPOrpaMMbl TUCIHUTLIHHBI
«Maremaruka» (b1.5.05)

1. Heap aMcHUIUIMHBI — (OPMHUPOBAHHME Y CTYJCHTOB CHUCTEMBl OCHOBHBIX MOHATHH,
MCTOJIb3YEMBIX /ISl IOCTPOCHHS BAKHEHITUX MaTeMaTHYECKHX MOJEINCH, 1 YMEHUS UCIOJIb30BaTh
MaTeMaTHYEeCKHUE METO/bI IS OIMCAHUS Pa3IMYHBIX MTPOIECCOB.

2. B pe3ysabTate u3yyeHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanars cienyromumMu oouenpogeccuonanvuvimu (OIIK) komneTeHIAsIMHA:

- CIIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIMILIHH B ipodeccuoHanbHoi aesitenbroctd (OT1K-1).

3uams:

- OCHOBBI JU(PQPEpeHINaNbHOIO W HWHTETPAJbHOTO WCYUCIEHUS, AUPPepeHInanbHbIX
YpaBHEHUN;

- MaTeMaTW4ecKHe TEOPHUH M METOJBI, JIKAIIUE B OCHOBE IMOCTPOSHHS MAaTEMaTHYECKHX
MOJIeNeH;

- OCHOBBI IPUMEHEHHSI MAaTEMAaTHIECKUX MOJIEIeH M METOJIOB.

Ymemo:

- BEIOMpATh MaTeMaTHIECKUE METO/IbI, TPUTOHBIE [T PEIICHUSI KOHKPETHOW 3a/1a4H;

- UCTIOJIF30BAaTh MAaTEMATHYECKHE MOHSATHUS, METOABI M MOJENHU JUISl OTMMCAHHS PAa3IMIHBIX
MIPOLIECCOB;

- BBISIBJISITH MAaTEeMaTHUECKUE 3aKOHOMEPHOCTH, JISXKAIIE B OCHOBE KOHKPETHBIX MPOIECCOB;

- CTIIOJIb30BaTh OCHOBHBIE METOJIBI CTATHCTUYECKOW 00paOOTKY JaHHBIX;

- IPUMEHATh MaTeMaTUYECKUE 3HAHUS Ha MEXIUCLIUILTMHAPHOM YPOBHE.

Bnraoemy:

- OCHOBaMHM (yHIaMEHTAIbHBIX MaTeMaTHMYECKUX TEOpU M HaBbIKAMU HCIIOIb30BAHUS
MaTeMaTHYeCKOro anmnapara;

- METOJIaMU CTaTUCTUYECKON 00pabOTKH MH(OpMAITHH.

3. KpaTkoe conep:kanue IHCHUNIUHBI:

1 CEMECTP

BBenenue

[Ipenmer um Meronsl Marematuku. OmNUCaHUE OCHOBHBIX paszzienoB Kypca. IlpaBuna u
TpeOOBaHUs IPU U3YUYEHHUH Kypca.

1. DneMeHTHI aJredpsl.

UucnoBele MHOXKeCTBa, KoMIiekcHble uncia. Onpenenurenu Il u 1l mopsaxos. Bekropsr:
OCHOBHBIE MTOHSTHSI, CKATSIPHOE, BEKTOPHOE U CMEIIaHHOE MTPOU3BEICHUSI BEKTOPOB. AHATMTHYECKAs
reoMeTpHs: mpsiMasi Ha MIockocTd, kpusble |l mopsaka. Marpuibl: nedCTBUS Hall MaTpUIlaMHU,
MpUBEJCHUE K cTyneHuaToMmy Buay u Buay ["aycca. Panr matpunel. OGparnas matpuna. Teopema
Kponekepa-Kamnennu. Pemienue cuctem nuHEHHbIX anredOpandeckux ypaBHeHHU. CoOCTBEHHBIE
yucna u BeKTopbl. KBagpaTuunbie GOpMBIL

2. ®ynkuus oaHoii nepemenHoii. Ilpenena pynkuuu. HempeposiBHOCTH GyHKIMMH.

Oynkuusa. CnocoOwsl 3amanus ¢yHkuuu. Ilpenen ¢ynknuu B Touke. OAHOCTOPOHHHE
npenensl. [Ipenens Ha OeckoHeYHOCTH. beckoHeuHO Manble U OeCKOHEYHO OonblIue (QYyHKIHUH, UX
CBOWCTBA M B3aMMHas cBs3b. CBolicTBa mpenenoB. IlepBblii 1 BTOpOH 3aMedaTesibHbIE MPEEIbl.
HenpepbIBHOCT (YHKLIMU B TOYKEe M Ha NpoMexyTke. CBOHCTBa (PyHKIMHA, HENpEephIBHBIX Ha
orpe3kax. Touku pa3pbiBa QyHKIUHN U UX KIacCU(UKALIMSL.
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3. InddepenuuanbHoe ucunciaeHne GyHKIMN 0HOI nepeMeHHOM.

[IpousBomHas QyHKUMH, €€ TEOMETPUYECKMH M MeXaHWYecKuil cmbici. IlpaBuma
middepenumpoBanus. Tabmuua OCHOBHBIX npou3BOIHBIX. Juddepennuan ¢yHKIuM, ero
MPUMEHEHHsSI K TPUOIMKEHHBIM BhIYHCICHUAM. MIHBapranTHOCTH ()OpMBI iepBoro auddepeHuana.
[TpousBomnas cioxHoW GyHKIUH. uddepeHunpyeMocTs (YHKIHH: ONpPEAeICHHE, TCOPEMBI O
cBsi3u AU HepeHIIupPyeMOCTH ¢ HETPEPHIBHOCTHIO U C CYIIECTBOBAHUEM MPOU3BOAHON. OCHOBHBIC
teopembl auddepentmansaoro ucuncienus: Pomrs, Jlarpamka, Komm. Ilpasuimo Jlomurans
(packpbiTue HeomnpezaeneHHoctei). [Ipou3BogHbie BBICIIUX MOPSAKOB. JIOKANBHBIM 3KCTPEMYM
¢bynkuuu. HeoOxoauMele U TOCTaTOYHBIE yCIOBUS SKCTpeMyMa. [IpaBuio uccnenoBanust QyHKIHN
Ha MOHOTOHHOCTH M 3KCTpeMyM. [Ipu3Haku BBITYKIOCTH U BOTHYTOCTH QyHKUIMH. Touku neperuda.
HeoOxomumoe u gocraToyHoe yciaoBHsl mepernda. AcCUMOTOTHI (YHKIMH, UX BUABI U CIIOCOOBI
HaxoxeHus. OOmas cxema uccienoBanus GyHKIUN, TOCTPOEHNE UX TpadUKOB.

4. UnTerpajibHoe McHUCIeHUe (PYHKIMHU OIHOM NepeMeHHOI.

[IepBooOpaznas ¢pynkuus. Heonpenenennblii uHTErpai v ero cBoicTBa. Taldauiia OCHOBHBIX
MHTErpaJIoB. MeTo/Ibl MHTETPUPOBAHUSA: HEIOCPEICTBEHHOE WHTETPUPOBAHHUE, MHTEIPUPOBAHUE
MO/ICTAHOBKOM, MHTETrpHpoBaHHEe N0 4yacTsaM. VHTerpupoBaHue palMOHAIBHBIX JIPOOEH.
WHuTerpupoBanrne HEKOTOPBIX UPPALIMOHATIBHBIX U TPUTOHOMETpHUecKUX (pyHKUIuN. OnpeneneHHbIil
HUHTETPaJI, €r0 TeOMETpUYECKHil cMbIci. CBOMCTBA onpenesieHHoro nurerpaina. @opmyna HerotoHna-
JleitOnuna. Teopema o cpeaHeM 3HaueHUHU. 3aMEHA NMEPEMEHHOW U MHTETPUPOBAHUE IO YaCTSAM B
ONpeleeHHOM HHTerpane. [IpuinokeHus onpeneneHHOro MHTErpala K BBIYMCICHHUIO IUIONIAAEH
wiockux Quryp. IloHsiTHE HECOOCTBEHHBIX HWHTETPAJIOB: OMNPEIEIICHUs, CBONCTBA, METOJIbI
BBIYHCIICHUS.

2 CEMECTP
1. JduddepennuaibHoe ucuucjieHue PyHKIHH HECKOJbKHUX NMepeMeHHbIX. JJIeMeHThbI
TEOPHUH IOJIS.

OyHKIUM JIBYX W 0OoJjiee TMEPEMEHHBIX: OIpeeeHue, 00JacTh OmpeneieHus, 00JacTh
M3MEHEHHUs, TeOMEeTpUIecKasi MHTepIpeTanus, JuHuu ypoBHs. [Ipeaen pynkuuu B Touke. YacTHbie
MpOM3BOJHEIE (Ha mpuMepe (YHKIMH JABYX IepeMeHHBIX). JuddepeHupyemMoctb (QyHKIUN
HECKOJIbKMX TNepeMeHHbIX. Jloctarounsie ycnoBus nuddepenuupyemoctu. [lonnas nmpousBogHast.
[IpousBomnas cinoxHo ¢yHkiuuu. [lomHenid  muddepennuan. HMHBapHaHTHOCTH  IOJIHOTO
muddepennrana. AHanUTHYECKUN mnpu3HaK moiaHoro muddepennuana. HuddepenuupoBanue
GyHKIMU OAHOM M ABYX IEPEMEHHbIX, 3aJaHHON HesaBHO. YacTHble MPOWU3BOJHBIE U IMOJIHBIC
muddepeHnransl BHICHIMX HOPSAKOB. TeopeMa O paBEHCTBE CMENIAHHBIX MPOU3BOAHBIX (VI
(GYHKIIUH IBYX NIEPEMEHHBIX). JIoKanbHbIe SKCTpeMYMbI (PYHKIIUU ABYX [IEPEMEHHBIX: HE00OX0MMOe
U JOCTaTOYHOE YCIOBHS JKCTpEMyMa. YCIOBHBIA SKCTpeMyM (MeToa MHoOkuTenei Jlarpamxka).
Haubonbiiee n HauMeHnsblee 3HadeHne QyHKIUN B 3aMKHYTOM 00:1acT. OCHOBHBIE IOHATUS TEOPHH
nosist. CkansapHoe nosne. [loBepxHocTu v inHuu ypoBHs. [Ipon3BoaHas mo HanpasieHuto. ['pagueHt
CKaJISIPHOTO TOJISL U €ro cBoiicTBa. BekropHoe none. J{uBeprenuus nomis. Porop nosns. Cesizb Mexy
IPAIMEHTOM U MIPOU3BOAHON 110 HAITPABJIECHUIO.

2. KpaTHble HHTErpaJbl.

JIBOWHOM WHTErpas: ONpeNesIeHUEe, TE€OMETPUYECKUM CMBICI, CBOWCTBA. BblunciieHue
JBOMHOTO HWHTErpaja B JEKapTOBOM M mMOJsipHOW cuctemax koopauHat Muterpan Ilyaccona.
TpolHON HMHTErpay: ONpeAciIeHHe, NeOMETPUYECKUIM CMBICI, CBOWCTBA. BbIuMCiieHHME TPOWHOIO
unrerpana. [IpunoxxeHnus 1BOWHOTO U TPOMHOI'O HHTErPAJIOB.

3. KpuBosnHeiiHbIe 1 TOBEPXHOCTHbIE HHTETPAJIbI.
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KpuBonuHeHbIi HHTErpal 10 KOOPAWHATAM: OIpe/ieieHue, CBOICTBa, BhIuMCIeHHe. PaboTa
B cwioBoM mnojne. Popmyna I'punHa. KpuBOIMHEHHBIE HHTETpajbl, HE 3aBUCAIIAE OT IIyTH
uHTerpupoBanus. I[lorennmanbHas ¢GyHKUWSA, MOTEHIHMAIbHOE moiyie. [ToHATHE TOBEPXHOCTHOIO
unrerpasia. IloTok BekTopa uepe3 moBepxHocTb. Teopema I[aycca-Octporpaackoro. ®opmyna
Crokca.

3 CEMECTP

1. InddepennuaibHble ypaBHeHUsI MIEPBOro MOPAIKA.

Huddepenunanbapie  ypaBHEHHs: TOPANOK, pEHICHHWE, TeopeMa CyIIECTBOBAHHUS W
€IMHCTBEHHOCTH peweHus. 3anada Kommu. YpaBHeHUS ¢ pa3IeisIOIIMMUCS NEPEMEHHBIMHU.
Onnoponusie quddepennnanbabie ypasHeHus. JInneitnsie nuddepeHuansabie ypaBHEHHS IEPBOTO
nopska. YpaBHEHHU B MOJNHBIX AU depenunanax. aTerpupyrommii MHOXKUTEb.

2. In¢pdepenuuanbHbie ypaBHeHHs BTOPOTo U N-ro mopsiaka.

JuddepenunanbHble ypaBHEHUSI BTOPOTO IMOPSJIKA, IOMYCKAIOUIUE MOHMWKEHHE MOpsIKa.
Jluneitnbie muddepeHuanbuble ypaBHEHUs BToporo mnopsiaka. CpoiicTBa perieHuil. JIuneiHas
He3zaBUCUMOCTh (yHkuui. Omnpenenurens Bponckoro. CTpykTypa o01iero pemieHus JMHEHHOTro
muddepeHunanbHble  ypaBHEHUsS BTOporo mnopsiaka. @DyHaaMmeHTandbHas CHCTEMa pPELIeHHI.
JluneiiHble OHOpOIHBIE AM(QepeHuaNbHbIe YpPaBHEHUS BTOPOrO MOPSAIKA C IMOCTOSHHBIMU
Koa(umeHTaMu: MocTpoeHue obmiero peuieHus. Merox Oiiepa. JIMHelHble HEOTHOPOJHBIE
muddepeHnnanbHble YpaBHEHUsI BTOPOro MOpsiiKa ¢ MOCTOSHHBIMU Ko3(dduuuentamu. OOmee u
YacTHOE pelIeHHs] HEOJHOPOAHBIX ypaBHEHUU. JIuHeltHble auddepeHunanbHble ypaBHEHUS N-
rOTMOpSIIKA: CBOMCTBA pEUICHWM, TEOpPEMbl O CTPYKType OOIIero peleHus, METOJ BapHallH
NOCTOSIHHBIX. JIuHelHble auddepeHnnanbHble ypaBHEHHA N-rO  MOpsKa C  [TOCTOSTHHBIMU
koa(hpurmeHTaMu. AJTOPUTM TTOCTPOSHUS OOIIETO PEIICHUSI.

3. Cucremsl guddepeHuNATBHBIX YPABHEHUIA.

Cucremsl muddepeHInaIbHbIX YpaBHEHUH TEPBOTO TOPSAIKA: OOIIHME IOHSATHS, TeopeMa
CYLIECTBOBaHMs M €IMHCTBEHHOCTU 00mero peuieHus. Cucremsl JUHEHHBIX OU(QepeHnnanbHbIX
YPAaBHCHMM IIEPBOTrO MOPSAKA: HWHTETPUPOBAHUE METONOM HCKIOYeHHs. CHCTEeMBl JIMHEHHBIX
mddepeHInanbHbIX ypaBHEHUH INEPBOrO MOpsAIKAa: CBOICTBA pPELIEHUH, TEOPEMBI O CTPYKTYpe
o0IIero pemeHus, MeTOJ BapualUM IOCTOSHHbIX. CHCTEMbl JIMHEMHBIX OJHOPOIHBIX H
HEOJHOPOAHBIX TU(GEepeHINAIbHbIX YPABHEHUN C NOCTOSHHBIMU KOA(QQPUUHUEHTAMU. DJIEMEHTHI
TEOPUH YCTOHYMBOCTU. METO/Ibl YMCIEHHOTO peleHUs Tu(PepeHINanbHbIX YPaBHEHUH.

4. YucaoBble U (PYHKIUOHAJIBLHbIE PS/AbI.

YucnoBble psijibl: OCHOBHBIE ITOHSTHUS, CBOMCTBA CXOJAIIMXCS PsI0B, HEOOXOAUMBINM PU3HAK
cxomuMocTu. ['apmonnueckuit psan. Paasl  Jupuxne. IlpuzHaku cpaBHEHUsS PSJOB C
NOJIOKUTENbHBIMU wieHaMU. [IpusHak [lanamOepa. MHTerpanbHblii W pajuKaibHbI NPU3HAKU
Komn. 3nakouepenyromuecss psapl: npusHak JleiiOHuua. 3HakonepeMeHHbIE pAIbl: MOHATHUS
aOCOJIIOTHOM M YCJIOBHOM CXOJMMOCTH, IPU3HAK a0COJIIOTHOM CXOJMMOCTH, CBOMCTBA aOCOJIIOTHO U
YCIIOBHO CXOISLIUXCS PAIOB.

OyHKIMOHANbHbBIE PSAAbl: OCHOBHBIE IMOHATHSA, 00JacTb CXOAUMOCTH. CTENeHHbIE Ppsbl:
panuyc, HHTepBaji, obsacTb cxoxumocTu. CBoiicTBa cremeHHbIX psaAoB. Psansr Teitnmopa u
MakJiopeHa: CBOMCTBa, YCIOBHE CXOAUMOCTHU psiZia K UCXOJHON (PYHKIIMH, OCHOBHBIE Pa3I0KEHUSs.
Paznoxenue ¢pyHkuuu B psa MakiiopeHa ¢ MOMOIIbIO OCHOBHBIX pa3ioxeHui. [ 1aBHOe 3HaueHue
¢byHkuuu. JxBuBaneHTHble QyHKIMU. [Ipumenenue psaaoB Teinopa u MaknopeHa Juist BBIYMCICHUS
IIPENIENOB.

3akio4eHue.
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Hcnonp30BaHue MaTeMaTHUECKUX MCTOJ0B B HpaKTquCKOI;'I JACATCIIBHOCTH.

4. O0beM yueOHOM THCHHMILINHBI

Ob6beM
Buabl yueOHol padoThI B 3agerHbIX B akanem.
SIMHULIAX qacax
O0uas Tpya0eMKOCTb IMCHUIIIHHBI 110 Y4e0HOMY IJIAHY 15,0 540
KonrtakTnas pa6ora (KP): 5,33 192
Jlexmuu (JIek) 2,67 96
JlaboparopHbie paboTsr (JIad) - -
[Ipaktuyeckue 3austus (I13) 2,66 96
CamocrositesbHas padora (CP): 7,67 276
Buja xonTpoJis: Ik3aMeH 2,0 72
B Tom uucie mo cemecTpam:

1 cemectp
OO6masi Tpya10eMKOCTh JUCHHUIJIMHBI B ceMecTpe 5,0 180
Konraktnas patora (KP): 1,78 64
Jlexmuu (JIek) 0,89 32
Jlabopatopubie padoTsl (JIab) - -
[Mpaktugeckue 3ausTus (I13) 0,88 32
CamocronTenanHasi padora (CP): 2,23 80
Bujx koHTpoJIsI: 3K3aMeH 1,0 36

2 ceMmecTp
OO0uas Tpy10eMKOCTh AUCIHUIIMHBI B cEMecTpe 4.0 144
Konraktnas pabora (KP): 1,78 64
Jlexuunm (JIek) 0,89 32
JlabopaTopubie padoTsl (J1ad) - -
[Ipaktuueckue 3ansarus (113) 0,88 32
CamocrositesibHas padora (CP): 2,23 80
Bua xonTpoJs: 3auer - -

3 cemecTp
OO0mas Tpyar0eMKOCTh JUCHUILIMHBI B ceMecTpe 6,0 216
Konraktnas pa6ora (KP): 1,78 64
Jlexuunm (JIek) 0,89 32
JlaGopaTopHbie padoTsl (JIad) - -
[IpakTnueckue 3anstus (113) 0,88 32
CamocrositesbHas padora (CP): 3,22 116
Buja xoHTpoJIsA: IK3aMeH 1,0 36
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Ob6beM
Buabl yueOHol padoThI B 3agernbix | B actpoHOM.
CIIUHUIIAX qacax
OO6masi TpyA10eMKOCTh JUCHUIIJIMHBI M0 Y4eOHOMY IIAHY 15,0 405
Konraktnas patora (KP): 5,33 144
Jlexuuu (Jek) 2,67 72
JlaboparopHbie paboTsr (JIad) - -
[IpaxTnueckue 3anstus (113) 2,67 72
CamocrositessHas padora (CP): 7,67 207
Bujx koHTpoJIsi: IK3aMeH 2,0 54
B Tom uucie mo cemecTpam:

1 cemectp
OO6masi Tpya10eMKOCTh JUCHHUIJIMHBI B ceMecTpe 5,0 135
Konraktnas padora (KP): 1,78 48
Jlexmuu (JIek) 0,89 24
JlabopaTopubie padoTsl (JIab) - -
[Mpaktugeckue 3ausTus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Buja xoHnTpoJs: 3k3aMeH 1,0 27

2 cemecTp
OO6masi Tpya10eMKOCTh JUCHHIJIMHBI B ceMecTpe 4.0 108
Konraktnas padora (KP): 1,78 48
Jlexuunm (JIek) 0,89 24
JlabopaTopubie padoTsl (J1ad) - -
[Ipaktuueckue 3ausarus (I113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Bua xonTpoJs: 3auer - -

3 cemecTp
OO0mas Tpya10eMKOCTh JMCUMILJIMHBI B ceMecTpe 6,0 162
Konraktnas pa6ora (KP): 1,78 48
Jlexuunm (JIek) 0,89 24
JlaGopaTopHbie padoTsl (JIab) - -
[IpakTnueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 3,22 87
Buja xoHTpoJIsA: IK3aMeH 1,0 27
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AHHOTanuA padoyeil MPOrpaMMbl JUCHHUILIMHBI
«Aupopmaruka» (b1.5.06)

1. Heap auCHMIIMHBI — (QOpPMUPOBAHHE y CTYJCHTOB CHCTEMBbl OCHOBHBIX HOHSTHM,

UCIOJIb3YEMbIX Ul IIOCTPOCHHUS BAXXHEMIIMX MAaTEMaTU4YECKUX MOJENed, U YMEHHUs

HCII0JIb30BATh MaTEMaTUUECKHUE METO/IbI JUIsl OMMCAHUS PA3IMYHBIX ITPOLECCOB.

2. B pe3ysabTate u3yyeHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanate cinenyromumu oouenpogeccuonanvuvimu (OIIK) koMmneTeHIHsIMHA:

- BJIAJICHHEM ITOHMMaHHs CYIIHOCTH M 3HaYeHHs MH(OpMAIMH B Pa3BUTHHA COBPEMEHHOTO
MH(GOPMAIIMOHHOTO O0IIECTBA, OCO3HAHMS OIMIACHOCTH M YTPO3bl, BO3HUKAIOIIUX B 3TOM IpOIIecCe,
CIIOCOOHOCTBIO COOJIFOIaTh OCHOBHBIE TPeOOBaHUS WH(OPMAIIMOHHON OE30MMaCHOCTH, B TOM YHCIIC
3alIUTHI TocyaapcTBeHHoM TarHbl (OITK-4);

- BJIAJICHUEM OCHOBHBIMM METOJIaMH, CIHOCOOaMU U CpEJICTBAMHU IOJYyYEHUs, XPaHEHMUS,
nepepaboTku MH(OPMAalMK, HaBbIKAMU pabOThl C KOMIIBIOTEPOM KaK CpEACTBOM YIPaBICHUS
undopmarmeit (OI1K-5).

3uams:

- cBOMcTBa MH(pOpMaIuu, criocoObl €€ XpaHEeHUsI 1 00pabOTKU;

- CTPYKTYPY, IPUHITUIIEI pa0OTHl 1 OCHOBHBIE BO3MOXKHOCTH DBM;

- TOTIOJIOTHIO U APXUTEKTYPY BBIUYMCIIUTENbHBIX CETEH;

- IPUHIUIIBI aJ[pecaliiy MojIb30BaTeNlel, KOMIIbIOTEPOB U pecypcoB B ceTu VHTepHeT;

- paznuyath U pacundpoBbBaTh IP — anpec, ToMeHHOE UMsI KOMITbIOTEPA;

- a TaKke BIAJETh HAaBBIKAMU CaMOCTOSITENIBHOIO pEeIIeHUsl 3ajJad Ha KOMIIbIOTEpE,
BKJTIOYAIOIIHE TTOCTAHOBKY 33J1a4yH, pa3pabOTKy aJIrOpUTMa U OIEHKY ero 3()(PeKTUBHOCTH;

- CTPYKTYPY, IPUHITUIIBI pa0OTHl 1 OCHOBHBIE BO3MOXKHOCTH DBM;

- OCHOBHBIE TUIIbI AJITOPUTMOB, S3bIKH POrPAMMHUPOBAHHS;

- CTaHJapTHBIEC MPOTrpaMMHbIE OOecTieueHus! CBOeH npodeccrnoHalbHOM AeATeIbHOCTH;

- QITOPUTMBI PEIICHUS HEJTMHEWHBIX YPABHEHUI;

- AJITCOPUTMBI OJTHOMEPHOM ONTUMH3ALIUY.

Ymemo:

- MUcaTh U OTJIaKUBATh MporpaMmMbl Ha VBA 1o pa3paboTaHHBIM anropurMmam;

- IPUMEHATh METO/Ibl MATEMAaTUYECKOM CTATUCTUKH JIJIsl PEIICHUS] KOHKPETHBIX 3a/1a4;

- UCIOJB30BaTh IMaKEThl MPHUKIATHBIX MPOrpaMM MpU JalbHEWHmeM OOy4YeHUU U
MPAKTUYECKON JIE€ATEIbHOCTH.

Braoemy:

- HaBBIKAMH CaMOCTOSTEJILHOIO PEIICHUS 3a/1a4 HAa KOMIIBIOTEPE, BKIIFOUAOIIUE IOCTAHOBKY
3amaun, pa3pabOTKy aiaroputMa M OIEHKY ero 3(PQEeKTUBHOCTH METOJaMU MaTeMaTU4YECKOM
CTaTUCTUKH ISl 00pabOTKH SKCIIEPUMEHTA;

- METOJIaMHU pean3alny alrOPUTMOB Ha KOMITBIOTEpPAX.

3. KpaTkoe coaep:xkanue QTHCHUNIUHBI:

3.1 ApXuTeKTypa KOMIBIOTEPOB U KOMITbIOTEPHBIX CETEH:

- MCTOpHS Pa3BUTHs BBIUMCIMTEIBHONW TEXHUKHM M NEPCOHAJIBHBIX KOMIBIOTEPOB. Kparkas
UCTOPUS PA3BUTUS  BBIUMCIUTENIHOW TEXHMKM M  IepcoHalbHBIX KommbioTepoB  (ITK).
Beruncnurensnas mamuHa @on-Helimana u mamnHa Teropunra. Pazpaborku Hop6epra Bunepa;

- apxutekrtypa IIK, anmapatnsie cpenctBa IIK. Mcnomp3yemble CHCTEMBI CUMCIEHMS,
3JIEMEHThl MaTemaThdeckod Joruku. OOmiee mnpencraBieHne o IIK M MX BO3MOXKHOCTSX.
®ynkuuoHanbHas cxeMa 1K, marucrpansHo-Paznennsiii npunnun nocrpoenus 11K, AnnapartHsie
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cpeactBa I1K: mukponpoueccop, onepaTuBHas M K3II MaMsATh, BHEIIHAA MaMsTh, IIWHBI ajpeca,
KOMaHJl ¥ JaHHBIX, TAaKTOBBIM reHepatop. [IpuHIMI OTKPHITON apXUTEKTyphl: CUCTEMHAas IMHA,
paspsanHocTh. Ilepudepuitabie yctpoiictBa I1K: kimaBmarypa, Mbllib, MOHUTOpP, NMPHHTEP U AP.
OcoOeHHOCTH TIpEe/CTaBICHUS] JaHHBIX HAa MAaIIMHHOM YypoBHE. [IpenmymiectBa 1U(pPOBOrO
MpeCTaBIeHUS MHPOPMALMK TIEpe]] aHAJOTOBBIM IPEACTABICHUEM: BBICOKOE Ka4eCTBO 3aIllUCH U
oTtoOpaXkeHust THPOPMALIUH, TIPOCTOTA U HAZECKHOCTH AyOIUpOBaHHS (KOMMPOBAHMS) UH(OpMAIUN
06e3 morepu KadectBa. CHCTeMBI CUHCICHUS (JECATUYHAs, JIBOMYHAs, BOCHBMEpHYHAs,
[IeCTHAALATEpUYHAs), TMpaBHja I[E€pPeBOJa U3 OJHOH CHCTEMBI B JIPYrylO. OIJIEMEHTHI
MaTeMaTUYEeCKON JIOTMKH: TOHSATHS (OPMaTbHOM JIOTHMKH, OCHOBHBIE JIOTUYECKHE OIEpalfH |
(dhopMyIIbI, TorUYecKkue 0cHOBBI paboTsl 11K

- KOMIBIOTEpHBIE CETH: TOIOJIOTMM CETeH, MX XapaKTepucTuku. KommbroTepHas ceTh -
COBOKYITHOCTH KOMITBIOTEPOB U PA3JIMYHBIX yCTPOHCTB, 00ECIIEUNBAIONINX HH(POPMAIIMOHHBII 0OMEH
MEXJy KOMIBIOTEpAMH B CETH 0€3 HCIOJBb30BAHUS KaKUX-THOO MPOMEKYTOYHBIX HOCHUTEIEH
nHpopmanuu. Tomonoruu cereil: 3Be3AHas1, IUHHAAS, KOJIblieBas. CeTH 3aKpBITOTO THIIA: JIOKAIBHBIC
U pacmupezieTIeHHbIe CeTH, KOpIopaTHBHbIE ceTH. [IporpaMMHO-TeXHHYECKOe 0OecieueHue: aanrtep,
KOTOPBIA  YIPABJISETCS CHEUUMAIbHOM NPOrpaMMOM JpalBEpOM; OIEpalMOHHAs CHUCTEMA,
YIPaBJISIONIAs KOMITBIOTEPOM, TPEIOCTABISIONIMM PECYPCHI; MPOTOKOIBI - OCOOBIE S3BIKH, Ha
KOTOpBIX oOMeHuBaroTcs uHpopmanueit komnprorepsl B cetu (TCP, TCP/IP, UDP). I'moGanbHble
cetu pasnuuynoro macirraba (WAN —WideAreaNet, MS Network u Internet). BosmoskaocTtu cetn
WNutepuner. OmnektponHas modta. Jloctym k  wHbOpMammoHHBIM —pecypcaM. Cucrtema
TenekoHdepeHnii. Anpecarus U MpoTOKoJbl B IHTepHET;

- MyJIbTUMEMa — JUAoroBasi KOMIbIOTEpHas cHcTeMa, oOecreynBaioniasi CUHTE3 TeKCTa,
rpaguky, 3ByKa, peYd W BHUACO. YCTPOWCTBAa MyJbTUMEIHa. 1peOOBaHUS K MYJIbTUMEIUNHHBIM
CpelncTBaM KOMIIBIOTEPOB. PacmimpeHHble BO3MOXKHOCTH 00pabOTKH, MpeoOpa3oBaHMs, CHHTE3a
nHpopManuu (KOMMBIOTEpHAs aHUMAIMsS, MOAU(PHUKAINSI H300pKCHHUM, TpexMmepHas Trpaduka).
MynsTuMeauiiabie iporpamMmbl. [IporpamMMel penakTUpOBaHMs, MOHTaXa 3ByKa U BUI€O. Buneo-
peAaKToOpbl, MOAYNIU CHEIPPPEKTOB, MOHTAXKHbBIE CTYAUU. DIEKTPOHHBIE MPE3eHTAlMN (OCHOBHbBIE
Bo3MokHocTH MS  PowerPoint), srambl co3maHus Tpe3eHTAIMid, CTPYKTypa IpE3eHTAlid |
0COOEHHOCTH pabOThI C PEAAKTOPOM.

3.2 IIporpamMHOe obecrieueHue:

- CTPYKTypa OIEpAllMOHHBIX CHUCTEM, MaKeThl MPHKIaAHBIX mporpamMm, MicrosoftOffice.
Knaccudukanus nmporpaMMmHbix cpeinctB. CHCTEMHOE W NPUKIATHOE IMPOrpaMMHOE oOecreyeHue
ITK. O630p omnepammonnsix cucreM (OC). [Ipunuuner co3manusa u coctaB OC: sapo, unrepdeiic,
npaiiBepel. Kpatkas xapakrepuctuka WINDOWS, Paszpennsiii npunmun mnoctpoenus. Cpena
WINDOWS: okHa, uUX 3jeMeHThI, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekramu
WINDOWS. Spneikun u pabora ¢ Humu. [lamku: co3mgaHue, NMepeuMEHOBAaHHE, KOIMPOBAHUE U
nepeMeleHue 00beKTOB (MarnoK U SPJbIKOB), yaaneHue oO0bekToB. Kop3uHa u ee Ha3HaueHUE.
Hactpoitku WINDOWS: nata u Bpemsi, HacTpoWKa MBIIIM, SKpaHa. DJIEMEHTbl TEXHUYECKOTO
cepBuca IIK: ycTaHoBka omepalMOHHON CHCTEMBbI, CO3JaHUE WHAWBUIYAJIbHOM OINEpalmOHHON
cpeabl TOJb30BaTeNs, MOJAEP)KKA LEIOCTHOCTH WH(pOpMAalMM, pacIiMpeHne M MOJAEpPHU3ALHUsS
KOH(UTYpaIK anmnapaTHbIX U TPOTPAMMHBIX CPEJICTB,;

- TekctoBelii penaktrop WORD, penakTtoppl MareMaTHUECKHMX M XHUMHUYECKUX (OpMYIL.
OCHOBBI UCTIOIB30BAHUS MPOTrPaMM OOILEro Ha3HaYeHUs (KpaTKuil 0030p) Ha MpUMeEpax TEKCTOBOI'O
penaktopa WORD, penakTopoB MareMaTHUecKMX M XHUMHUYecKHX (opmysn. OcoOeHHOCTH
tekcToBoro penakropa WORD. BBon u pemakrupoBanue Tekcra. KomupoBanue u nepemenieHue
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00BEKTOB, paboTa ¢ Tabmuuamu. Beibop Buna, pasmepa mpudta, (HopMaTHPOBAHUE CHUMBOJIOB U
ab3aneB. KomupoBanue ¢opmarta. OcoOEHHOCTH CO3JaHUS CCHUIOK, oriaBieHuil. Co3mgaHue
JOKYMEHTOB pa3iM4yHbIX (HOpM (CTaHIAPTHBIX W HECTaHIAPTHBIX). VICIONB30BaHHE pEIaKTopa
MaTeMaTH4eCcKuX (popMyJ1 B TEKCTOBBIX JOKyMeHTax. Pegakrop xumuueckux popmyJ, Ha3HaAuUCHHE U
ocobeHHocTH padotsl. KonmpoBanne XuMndeckux (popMyi B TEKCTOBBIC JJOKYMEHTHI;

- cucrema ympasienus Oazamu naHHeIx ACCESS: cosmanme monb3oBarensckux CYB/,
¢dbopmupoBanue 3ampocoB, oT4eToB U Gopm. MHpopmannonnsie cucreMbl. CHCTEMBI YIpPaBICHHUS
Oankamu U 0a3aMu JaHHBIX. PensimonHas Moaens gaHHbiX. CTPYKTypa 3arucH, METOIbI JOCTYIA K
nHpopmanuu. O6meH nanabvu ¢ apyrumu npuinoxeHusiMu WINDOWS: TekcToBsIMEU perakTopamMu
Y DJICKTPOHHBIMU Tabnmunamu. Pemsiinonnas 6aza nanasix ACCESS. I'maBHOe 0KHO, MEHIO KOMaH]T,
naHens MHCTpyMeHTOB. Co3/aHue W OTKphITHE 0a3bl TaHHBIX. BBOI M peaakTHpOBaHUE JTAHHBIX B
peXKUMe TaOMUIBl M PEeXUME KOHCTpyKTopa. POpMHpOBaHWE 3ampocoB. 3ampochl TPOCTHIE U
MHOTOTa0JMYHBIE, 3ampockl ¢ ycnoBusMu. Co3manue oTdeToB M (hopM. TeXHONOTHS peaan3aliu
npocrenmmx 3aaa4 cpencrsamu CYBJ] ACCESS;

- peleHHe BBIYMCIUTEIBHBIX 3a7ad ¢ wucnois3oBanmemM EXCEL: oOpaGortka Tabuwil,
MocTpoeHne TrpaduKoB W JUarpaMM, BBIYHCICHWE MAaTPUYHBIX BbIpakeHWd. HasHaueHue
anexktpoHHbX Tabmunm (MS EXCEL). Ocobennoctn TabnuuHoro mpormeccopa EXCEL wu
WCTIOJIB30BAHUE €r0 JJIsl pelieHus] WH()OPMAIMOHHBIX M WH)XCHEPHBIX 3amad. TexHuka paboThl ¢
EXCEL. Oxmo EXCEL. AOGconroTHass W OTHOCHUTENIbHAs ajpecanus. BblieneHue sdeek,
nepemerenue mo pabouemy nmcry. Pacduer nmo dopmynam. Komuposanmue dopmyn. Iloctpoenue
rpadukoB. Pacuer QpyHKIHMOHANBHBIX 3aBUCUMOCTENl U MOCTPOCHUE Ipa@HUUECKUX H300paxeHHil C
ucrnonb3oBanueM ctanaapTHeiX GyHkiuit EXCEL u mactepa ¢ynknuii. [Toctpoenne moBepxHocrei
C HWCIIOJNIb30BaHMEM MacTepa auarpamm. Pabora ¢ Tabmunamu. dopmaTupoBanue, 0(hOpMIICHHE
Tabmui. YucinoBeie W monb3oBaTenbckue Gopmarel. CBoaHbie Tabnuibl. [locTpoeHue auarpamm.
PazpaboTka n peanmzaius MPOCTEHIINX aITOPUTMOB C HCIOJIb30BaHWEeM Bo3MmoxkHocTelt EXCEL
(HaxOXIeHNUEe MaKCUMAaJILHOTO (MHHIMAIBHOT0) 3JIEMEHTA BEKTOPA ¥ MATPHIIbI, HAXOXKJICHUE CYMMBI
AIIEMEHTOB BEKTOpA W MATPHIIbI, BRIYUCICHUE MATPUYHBIX BBIPAKCHUH ).

3.3. AlIrOpUTMBI U OCHOBBI TIPOTPaMMHUPOBAHHS:

- QITOPUTMBI, TUIBI ATOPUTMOB. [loHsATHE anropuTMa M ero cBoiictBa. CriocoObl 3amucu
ITOPUTMOB. Pa3/IeIHbII MPUHIUI TOCTPOSHUS aJITOPUTMOB U IPOTPaMM;

- XapaKTEPUCTHKHU S3BIKOB IporpamMmupoBaHusi. OCHOBHBIE CTPYKTYpbl W TPUHIUITBI
CTPYKTYpPHOTO TpOrpaMMHUpOBaHus wumtoctpanus. CTpyKTypHOE TpOTrpaMMHUpPOBAHHE, €ro
ocobeHHOCTH. TeXHOJIOrHs 00bEKTHO-OPUCHTUPOBAHHOTO MPOIPAMMHPOBAHUS; CBOHCTBA SI3bIKOB:
HaCJIeIOBaHKUE, UHKATICYJISIHS, MOTUMOphu3M. [TOHATHS SI3BIKOB: KJIACCHI U 0OBEKTHI. DBOJIOIHS 1
KJaccu(UKaIus s3bIKOB MPOrpaMMHUpPOBaHus. [[OHATHS TpaHCISIIIMK, KOMITHIISIIUN, HHTEPIIPETAIINY,
uX pasznuuus. ba3oBble alTOPUTMUYECKHE KOHCTPYKLHUHU (CIlieJIOBaHHE, BETBJIICHUE, TTOBTOPCHHUE),
npuMepbl uX peanuzanud. OCHOBHbIE KOHCTPYKLMHU SI3bIKOB IPOrPAMMHUPOBaHUs. SI3bIKH
MIPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS;

- BBIYMCIHMTEIbHBIE ANTOPUTMBI UM IpOrpaMMHble peanu3anuu Ha VBA mns oOpaboTku
uHpopmanuu [Iponecc pemrenus 3amgad Ha komnbioTepax. [IporpammupoBanue Ha s3bike VBA!
OCHOBHBIE OIEpaTophl S3blKa, Mpoueaypbl U ¢yHkuuu. Pa3paboTka M peanuszanus mpocTeHImx
JIrOpUTMOB 00paboTKM MH(pOpMalUH (peleHre 3a1a4 ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00bEMOM
uHpopmanun). YucneHHble METOJbl aHajdM3a OJHOTO HEJIMHEHHOro ypaBHEHHs: MOUCK KOpHEH,
pelieHre 3aJadyd OJAHOMEPHOM ONTUMH3alMU (HaXOKJIEeHHE TOYeK MaKCMMyMmMa W MHHHMyMa
¢byHkuMn). MeTosbl CTaTUCTUYECKOH O0OpabOTKM pe3ynbTaToB H3MEPEHUN OJHOW BEITUYMHBL:
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BBIYMCIIEHUE TOYEUHBIX (CPEIHEro, AWUCIEPCUM, CTaHJIApTa) U MHTEPBAJIBHBIX OLIEHOK CIIy4alHOU
BEJIMYMHBI.

3.4. 3amwmra nHbOpMaNUK:

ANTOpUTMBI 3aIIUTHl HH(GOPMAIMU: METOBI 3aIIUTHI, KOMIIBIOTEPHBIE BUPYCHI B OOphba ¢
HuMHU. [loHATHE 0€30MaCHOCTH KOMIBIOTEPHOM HH(QOpPMAIMU: HAAEKHOCTh KOMIIBIOTEpA,
COXPAaHHOCTb JJAHHBIX, 3aIIUTa OT BHECEHUS] U3MEHEHUI HEYTIOJIHOMOUYEHHBIMHU JINLIAMU, COXPaHEHHE
TallHbl IEPENNUCKU B IEKTPOHHOM ceTu. MeTo/Ibl peasin3aliy 3alUThl HH()OPMALIUU: IPOTpaMMHBIE,
anmnapaTHble, OpraHu3alMoHHbIE. VcTOpHs BO3HMKHOBEHMS BHPYCOB U aHTUBHPYCOB. CrocoObl
3apakeHMsl, 3aluThl U OopbOBl ¢ BHpycamu. OcoOeHHOCTH pabOThl AITOPUTMOB BHPYCOB:
PE3UAEHTHOCTD, TOTUMOPPUIHOCTD U camotnrdpoBanre. KoMnbroTepHble BUPYCHI, X CIICIH(HKA
u antuBupycHbie nporpammbl (Kacmepckuii, Dr. Web, Avast, AVG). Cnoco0bl mudpoBaHusi u
nepenaud MHQGOpMalMM Ha JalbHUE PACCTOSIHUSA. OTKPBITBIA M 3aKpBITHIA KIIOYM MIH(POBaHMSL.
HedbparmenTarius qucka.

4. O0beM yueOHOM THCHHMIIINHBI

O6bem
Buabi yueOHoli padoThI B 3ageTHBIX B akanem.
SIMHUTIAX gacax
OO6masi TpyA0eMKOCTh JUCIHHIIJIMHBI M0 Y4eOHOMY MUIAHY 3,0 108
KonrakTHast pa6ora (KP): 1,33 48
Jlexuun (JIek) - -
JlabopartopHbie paboTsr (JIad) 1,33 48
[Ipaktuueckue 3ansarus (I113) - -
CamocrositesbHas padora (CP): 1,67 60
Bua konTpoJs: 3auer - -
Ob6bvem
Buabl yueOHoii padoThI B 3auernbix | B actpoHom.
eIMHULIAX qyacax
OO01as TPyA0eMKOCTh IMCUUILIHHBI 110 Y4e0HOMY IJIAHY 3,0 81
Konraktnas pa6ora (KP): 1,33 36
Jlexuunm (JIek) - -
JlaGopaTopubie padoTsl (JIab) 1,33 36
[Ipaktuueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 1,67 45
Bujx koHTpOJISI: 3aUeT - -
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AHHOTanuA padoyeil NPOrpaMMspl JHCHHUILJIMHBI
«®usuka» (b1.5.07)

1. Heap TMCHMIUIMHBI — TPUOOPETEHHE CTYIEHTaMU 3HAHUM 110 OCHOBHBIM pa3ieiiam
(UBHKY ¥ YMEHUIO IPUMEHSTh UX B IPYTHX €CTECTBEHHOHAYYHBIX JUCIUTIINHAX.

2. B pe3yabTaTe n3y4eHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanars cienyromumMu oouenpogeccuonanvuvimu (OIIK) koMmneTeHIUsIMHA:

- CIIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUILIMH B podeccuoHanbHoi aesitenproctd (OITK-1);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS O COBPEMEHHOM (hM3MUECKOll KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOEHHMM  BEIIEeCTBA JUId  [TOHUMAaHMS
OKpYyKaroliero mMupa u sisnernit mpupoasl (OITK-2).

3nams:

- (hu3nuecKkre OCHOBBI MEXaHUKH, (PU3MKHU KOJIeOaHUN 1 BOJIH, DJIEKTPUYECTBA U MarHETU3Ma,
AJIEKTPOIMHAMUKH, CTATUCTUUECKON (U3UKHU U TEPMOJAUHAMUKH, KBAHTOBOM (DM3UKH;

- cMbIcT  (yHIAMEHTAJIbHBIX (PU3UYECKHX 3aKOHOB, MPHUHILMIIOB W TMOCTYJIATOB; HX
(hOpMyYITUPOBKU U TPAHUIIBI IPUMEHUMOCTH;

- CBSI3b IIMPOKOTrO Kpyra (u3HuUecKux SBJICHUN C (QyHIaMEHTAIbHBIMH NPUHIUIAMHU H
3aKOHaMHU (pU3MKH;

- OCHOBHBIE METO/Ibl PEIICHHUS 3a]1a 110 OMUCAHUIO (U3NYECKUX SIBJICHUN;

- METO/1bI 00pPabOTKH Pe3yibTaTOB (PU3MUECKOTO IKCIIEPUMEHTA.

Ymemo:

- IPUMEHATh TEOPETUYECKUE 3HAHUSA M HKCIIEPUMEHTAJIbHBIE METOAbI UCCIEAOBAHUS IpHU
pelieHny npodecCuoHaIbHBIX 3a/a4;

- MPOBOJUTH PAcU€Thl, OCYIIECTBJIATH aHAIM3 M HA OCHOBE 3TOTO JejlaTh OOOCHOBAHHBIE
BBIBO/IbI;

- aHAIM3UPOBATH PE3YyJIbTaThl HAOMIOACHUNH U SKCIIEPUMEHTOB C MPUMEHEHHUEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKH;

- OmpeleNsTh XapakTep (PU3MYECKUX MPOLECCOB MO KOMIUIEKCY SKCIEePUMEHTAIbHOM
nH(pOpMaLIUU TTPH oMo TpaduKOB, TAOIHI] U YPaBHEHU;

- IPEICTaBIsATh 00pabOTaHHYIO SKCHEPUMEHTAJIbHYI0 U TEOPETHUYECKYH0 HH(OpPMAIUIO B
YCTHOW M NMHCBMEHHOH (opMe, B TOM 4YMCIIE C HCIOIb30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH.

Braoemo:

- HaBBIKaMH pabOThI C MIUPOKUM KPYroM (PU3HUECKUX NMPUOOPOB U 000pYA0BaHUS;

- HaBBIKAMHU 0OOCHOBAHHMSI CBOMX CYKJICHUH U BBIOOpa METOA UCCIeI0BAHUSI.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

CEMECTP 2

BBenenune

IIpenmer ¢usuku. Metoap! (GU3NYECKOTO HCCIEIOBAHUA: OMBIT, TMIIOTE3a, SKCIEPUMEHT,
Teopusl.

1. ®uszuyeckue OCHOBHI MEXaHUKHU

IIpenmer kuHeMatuku. Ilepememienne, CcKOpocTb, YyckopeHue. Kunemarmdeckue
XapaKTEPUCTUKU BpallaTelbHOIO JBWXKEHUA. 3akoHbl HbroTOHA. 3aKOH BCEMUPHOTO TITOTEHUS.
JIBrKEeHME Tella IEPEMEHHON MacChl. 3aKOH BCEMHUPHOTO TATOTEHUs. /[BHKEHHE Tella IEpeMEHHOU
Maccel. YpaBHeHuss Meniepckoro. @opmyina [{nonkosckoro. Yupyruii 1 HEynpyruu yiapbl Iapos.
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MoOMeHT HHEepIUN MaTepHalIbHON TOUKH U TBEpAOro Tena. KnunemaTrka rapMOHUYECKUX KOJIeOaHUH.
HuddepenunanbHoe ypaBHEHHE TapMOHMYECKUX KojeOanuil. I[lomatme o 3aTyxaoommx U
BBIHY)KJICHHBIX KosieOaHusax. BonHoBoe aBmkeHune. BomHbI IPOI0JIbHBIC U TOTIEPEUHBIE.

2. OCHOBBI MOJIEKYJISAPHOI (PU3UKH

DOneMeHTbl TEPMOAMHAMUKM UM (pu3nueckoil kuHeTuku. MneanbHbiil ras. Pacnpenenenue
Bonprmana u ero obOmedusuueckmii cmbici. PeanpHbli Ta3. YpaBHenue Ban-nep-Baanbca.
Tepmoaunaamuueckuii Mmeto B pusnke. PaBHoBecHbIe cocTostaus. Hadana repmoaguaamMuku. [{UKITBI.
DHTpONUsI U €€ CTaTHUCTHYEeCKoe ToJikoBaHue. SBnenue mnepenoca. uddysus. 3akon Duxa.
TennonpoBoanocts. 3akoH @ypbe. BuyTpennee tpenue (Bsi3kocthb). 3akoH HeroToHa.

3. DJIEKTPOCTATHKA U MOCTOSTHHBII 3JIeKTPHYeCKHii TOK

3akon Kymona. Teopema  Octporpanckoro-I'aycca.  Jumons.  JIudiekTpuku B
AIIEKTPOCTATUYECKOM I10JIE.

CEMECTP 3

1. DnekTpoMarHeTusm

3akon  Awmmepa. 3akoH  buo-CaBapa-Jlammaca. Cumma  Jlopenna.  MarHeTukw.
DneKTpoMarHuTHas HHAYKIMs. YpaBHeHHe MakcBesia.

2. OnTuka

WNnrtepdepennus BonH. Judpaxius Bons. [Honspuzanus BoiH. TemnoBoe u3iayyeHue. 3akoH
Kupxroda. ['umoresa [1nanka. KBantoBoe 00bsicHeHHE TeI1oBOTO n3nydeHus. Dddexkt Komnrona.
Anepuas monens atoma. [loctynaret bopa. ATom Bogopoaa o bopy.

3. DJieMeHThI KBAaHTOBOI PU3NKH

I'unoreza ne bpoinsa. BonHnoBoe ypaBHenue Illpeaunrepa st cTallmOHAPHBIX COCTOSIHHIA.
Onprter  Iltepua-I'epnaxa. MuorosnekTpoHHbiii atoM. Jddexr 3eemana. [lpunnun I[laymu.
KBanTtoBbIe cTaTucTnueckue pacnpenencuus boze-Ounimreitna u @epmu-/{upaka. DoHOHBI. 3aKOHBI
Jlebast u DiiHIITeHA. XapaKkTEPUCTUKU Sapa: 3apsjl, Macca, SHEPTHsl CBSI3U HYKJIOHOB. SnepHbie
peakuyy. yHIaMeHTaIbHbIE B3AUMOJEHCTBHS M OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YACTHII.
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4. O0beM yueOHOM THCHHMILINHBI

Ob6bveM
Buabl yuedHoii padoTbl B 3agerHbIX B akanem.
eIMHULIAX qacax
OO6mas Tpya10eMKOCTh JUCHHUILIMHBI N0 Y4eOHOMY IJIaHy 10,0 360
KonrakTnast pa6ora (KP): 3,55 128
Jlexuu (JIek) 1,33 48
JlabopartopHbie paboTs (J1ad) 0,89 32
[Ipaktuyeckue 3ansatus (I113) 1,33 48
CamocrosiTtesbHasi pa6ora (CP): 4,45 160
Buja xonTpoJis: 3k3aMeH 2,0 72
B Tom yucie mo cemecTpam:

2 ceMecTp
OO0uas Tpya0eMKOCTh AUCHUIIMHBI B cEMecTpe 4,0 144
Konraktnas patora (KP): 1,32 48
Jlexuun (Jlek) 0,44 16
Jlabopatopubie padoTs (J1ab) 0,44 16
[IpaxTueckue 3ansatus (113) 0,44 16
CamocrosiTesbHasi pa6ora (CP): 1,67 60
Bujx koHTpoOJIsI: IK3aMeH 1,0 36

3 cemecTp
OO6masi TpyA10eMKOCTh JUCHHIJIMHBI B ceMecTpe 6,0 216
Konraktnas pabora (KP): 2,23 80
Jlexuunm (JIek) 0,89 32
JlabopaTopubie paboTsl (J1ab) 0,44 16
[Ipaktuueckue 3ausarus (113) 0,89 32
CamocrositesbHas padora (CP): 2,78 100
Buja xoHTpoJIsA: IK3aMeH 1,0 36

Ob6bveMm
Buasbl yueOHoi1 padoThI B 3auernbix | B actpoHowm.
eIIMHUIIAX qacax
O0mas TpyA0eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IVIaHY 10,0 270
Konraktnas padora (KP): 3,55 96
Jlexuunm (JIek) 1,33 36
JlaGopaTopHbie padoTsl (JIad) 0,89 24
[Ipaktnueckue 3anstus (113) 1,33 36
CamocrositesbHas padora (CP): 4,44 120
Bupa koHTpOJIA: IK3aMeH 2,0 54
B Tom 4mciie no cemecrpam:

2 cemecTp
OO0mas Tpyar0eMKOCTh AUCHUILIMHBI B ceMecTpe 4,0 108
KonraktHas pabora (KP): 1,32 36
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Ilpooonsicenue mabauyol

Jlexuuu (Jlek) 0,44 12
JlaboparopHbie paboTsr (JIad) 0,44 12
[IpaxTnueckue 3ansrus (113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
Buja xoHTpoJIfA: IK3aMeH 1,0 27
3 cemecTp
OO0mas Tpya10eMKOCTb AUCHUIJIMHBI B cEMecTpe 6,0 162
KonrakTtnast pa6ora (KP): 2,23 60
Jlexmuu (JIek) 0,89 24
Jlabopatopubie padoTsl (JIab) 0,44 12
[Tpaktugeckue 3ausTus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,78 75
Bua xonTpoJis: Ik3aMeH 1,0 27

27




AHHOTanuA padoyeil NPOrpaMMspl JHCHHUILJIMHBI
«O6masi u Heopranuveckasi xumusi» (b1.5.08)

1. Heap AUCHMIUVIMHBI — TPUOOPETCHHWE 3HAHWUN M KOMIICTEHIMH, (OpMHUpPOBAHUE
COBPEMEHHBIX TPEJCTABICHUN B 00JIaCTH TEOPETUUECKUX OCHOB XUMUU U XUMUU IJIEMEHTOB.

2.B pe3yabTaTe M3y4YeHUs] TUCHMUILINHBI CTYIEHT J0JIKEeH .

Ob6nanate cienyromumu oouenpogeccuonanvuvimu (OIIK) komMneTeHIUsIMHA:

- CIIOCOOHOCTBIO M TOTOBHOCTHIO HCIIOJIH30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCIUILIMH B ipodeccuoHanbHoi nesitenbaoct (OITK-1);

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHUS O CTPOCHUU BEIIECTBA, IPUPOJIC XUMUYECKOU CBSI3U B
Pa3IMYHBIX KJIACCAX XMMUYECKUX COCIUHECHUM [IJI1 TOHUMAHUs CBOMCTB MaTEpUaIoB U MEXaHU3Ma
XMUMHYECKHX TPOIIECCOB, MPOTEKAOIINX B OKpy»karomieMm mupe (OITK-3).

3namo:

- 3JICKTPOHHOE CTPOCHUE aTOMOB M MOJIEKY I,

- OCHOBBI TEOPUU XUMUYECKON CBSI3U B COCMHEHUAX Pa3HBIX THUIIOB, CTPOCHUE BEUIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUY;

- OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHHS XUMHUYECKUX IPOIECCOB M XAPAKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS,

- METOJbI ONKMCAHUS XUMUYECKUX PABHOBECHUI B paCTBOPaX JEKTPOJIUTOB;

- CTPOCHHME U CBOWCTBA KOOPJAUHAILIMOHHBIX COCTUHECHUI;

- XMMHMYECKHE CBOWCTBA JJIEMEHTOB PA3JIMYHBIX TPYII NEPUOJUYECKON CHUCTEMBI U HX
BaXXHEHUITNX COeTMHEHUM.

Ymems:

- BBIOJHATH OCHOBHBIE XUMHWYECKHE OIEpalud, ONPEeAesaTh TEPMOJUHAMUYECKUE
XapaKTEPUCTUKN XUMUYECKUX PEAKLIUN U PAaBHOBECHBIE KOHIICHTPALMH BEILIECTB;

- UCIIOJIb30BAaTh OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOJIMHAMHYECKHUE CIIPABOYHBIC TaHHbIE
JUIs pelieHus npodecCHOoHaIbHBIX 33/1a4;

- IPOTHO3UPOBATH BIMSHHUE PA3INYHBIX (JAKTOPOB HA PABHOBECUE B XUMUYECKHUX PEAKITHIX.

Braoemo:

- TEOPETUYECKUMHU METOAAMH OINMCAHUS CBOWCTB MPOCTHIX M CIOKHBIX BEIIECTB HA OCHOBE
3JIEKTPOHHOI'O CTPOEHMSI MX aTOMOB U MOJOXEHHUS B NEPUOJUYECKOM CHCTEME XMMHUYECKUX
3JIEMEHTOB;

- SKCTIIEPUMEHTAIbHBIMU METO/IaMU ONPEIEIICHUSI HEKOTOPBIX (PU3UKO-XUMUYECKUX CBOWCTB
HEOPraHUYECKUX COCAMHEHUH.

3. Kparkoe cogep:xanue TUCUMIIMHBI

CrpoeHue aTOMOB U EPUOAUYECKHI 3aKOH.

BonHoBbIe cBOliCTBa MaTepualbHBIX 00BEKTOB. YpaBHeHue ne bpoitng. CooTHomienue
HeomnpeaeneHHocrel ['elizenbepra. [lonarue o kBaHTOBOI MexaHuke U ypaBHeHuu Llpeaunrepa.

CoBpemenHast hopMyIHpoOBKa NEPUOANUECKOTO 3aKoHa. [Ilepuoanueckas cucrema u ee CB3b
CO CTPOEHHEM aTOMOB. 3allOJHEHHE SIEKTPOHHBIX CIOEB U 000JI0YEK aTOMOB B MEPHOIMYECKOMN
cuctemMe snemeHtoB JI. M. MenneneeBa. CteneHu OKHUCIEHMsS. BaxHeWue OKUCIUTENH H
BOCCTaHOBUTENU. BaxkHel1e cxeMbl MPEBPaIIeHHs BEMIECTB B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLmsX.

XuUMHUYEcKasi CBA3b U CTPOCHUE MOJIEKY L.

KoBasieHTHas1 CBsI3b, OCHOBHBIE MOJIOKEHUSI METO/1a BAJICHTHBIX CBsi3eil. PaccmoTpenue cxem
MepPEeKPhIBaHUS aTOMHBIX OpOuTaneil mpu oOpa3oBaHuM CBsi3eil B MoJieKynax. OCHOBHBIC TIOJIOKEHUS
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MeTo1a MOJIeKYJsIpHBIX opouTaneir (MO JIKAO). O0miue cBeIeHHsI O KOMIUIEKCHBIX COSTMHEHUSX,
UX CTpoeHHe. MexXMOoJNeKysipHas U BHYTPUMOJCKYJIApHAs BOJAOPOJHAs CBsi3b. MIOHHAs CBSI3b Kak
MpeNenbHBIA  Cclydail KOBaJeHTHOM cBsi3u. OOmue mpeacTaBIeHUS O MEXKMOJICKYISIPHOM
B3aUMOJICHCTBUU: OPUEHTAILIMOHHOE, UHAYKIIMOHHOE, JUCTIEPCUOHHOE B3aUM OJICHCTBHUA.

DHepreTUka peakinii 1 XMMUYECKOe PaBHOBECHE.

[ToHsiTHE O XWMHUYECKOW TEPMOJWHAMUKE, TEPMOAMHAMHYCECKHE (DYHKIUU COCTOSHUS
(xapakTepuctuieckre (GyHKIUN). XUMUYIECKOe paBHOBecHe. VICTHHHOE M KaKyIeecs paBHOBECHSI.
KoHcTaHTa XMMUYECKOTO PaBHOBECHS. DIEKTPOXUMHYECKUAE TPOIECCHI, TIOHATHE 00 AIEKTPOIHBIX
MOTEHIMAaIaX. DIEKTPOJABIKYIIAs CUla OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN U KPUTEPHUI
CaMOMIPOU3BOJIBHOTO MPOTEKAHUSI POIIECCOB.

PaBHOBecus B pacTBopax

[Iporeccrl, cOmpoBOXKAAIOIINE 00Pa30BAHUE KUIKIUX UCTUHHBIX PACTBOPOB HEAIEKTPOJIUTOB
Y DJIEKTPOJIUTOB. ACCOIIMUPOBAHHBIC U HEACCOIIMUPOBAHHBIC AIEKTPOIUTHI. CTENEHb AUCCOIMAIIIH.
Koncranra pucconmanuu. PaBHOBecme B cucCTEME, COCTOSIIEH M3 HACBHIIIEHHOTO pacTBOpa
MaJIOpacTBOPUMOTO AJIEKTPOJIUTA M €ro KpHucTauioB. PaBHOBecHe B pacTBOpax KOMIUJIEKCHBIX
coenuHeHni. PaBHOBECHE qUCCOIMAIIMKN BOJIbI, HOHHOE MPOU3BEIEHNUE BOJBI U €TI0 3aBUCUMOCTh OT
temmneparypsl. lllkana pH. ['maponns conen.

CKOpOCTh peakuuii U KaTaJns.

[Tonsitue o xumuyeckol KuHeTHKe. OMHOCTAIMIHBIE W CIIOXKHBIE PEAKIHH. 3aKOH
neicTByromux Macc. KoHCTaHTa CKOpOCTH peakiuud. MONEKyJISIpHOCTh W TOPSJIOK PEaKIUu.
3aBUCUMOCTh CKOPOCTH pEaKIMH OT TEMIEpaTyphl; JHTAJIBINS aKTUBAIlUK. [ OMOTCHHBIA W
reTEPOTeHHBIN KaTaJIn3.

XuMus S- U P- 2IIEMEHTOB

Bonopoa-niepBeiii  371€MEHT MNEPUOAMYECKON CHUCTEMBI, €ro JBOWCTBEHHOE TMOJIOKEHHUE.
OnemenTtbl 1 - 2 u 13 - 18 rpynn nepuoguyecKoll CUCTEMBbL. 3aKOHOMEPHOCTH B HM3MEHEHUHU
ANIEKTPOHHBIX KOH(UTYpAIHii, BETUUUH PaJANyCOB, SJIEKTPOOTPULIATEIHLHOCTH U SHEPTUN HOHU3ALIUN
aToMOB. TUnWYHBIE CTENEHM OKHUCIECHHS. XUMHUYECKHE CBOMCTBA IMPOCTBIX  BELIECTB.
3aKOHOMEPHOCTH B CTPOEHUHU M CBOMCTBaX OCHOBHBIX TUIIOB COeIMHEHM. [IpupogHbIie coennHenus,
MOJIyYEHUE U IPUMEHEHUE.

Xumus d- u f- smemenToB

OneMmeHThl 3-12 rpynm NEepUOJMYECKOM CHUCTEMBbl. 3aKOHOMEPHOCTH B HW3MEHEHUH
AIIEKTPOHHBIX KOH(PUTypalui, BEJIUYUH PAINYCOB, SHEPTUM MOHM3AIMH, XapaKTePHBIX CTEHEHEH
OKHCJICHUS, KOOPJMHALIMOHHBIX YHCeNl aroMoB. I[IpupojgHble COEIMHEHHUs, MOJyYE€HUE U
COIOCTaBJICHHE (PU3UYECKHX M XMMUYECKUX CBOWCTB MPOCTHIX BemiecTB. CTpoeHHE M CBOICTBa
OCHOBHBIX THIIOB coequueHuid. OcobenHocTH f- ameMeHTOB.
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4. O0beM yueOHOM TUCUMILTHHBI

Ob6bveM
Buabl yueOHol padoThI B 3agerHbIX B akanem.
eIMHULIAX qacax
O0uas Tpya0eMKOCTb IMCHUIIIHHBI 110 Y4e0HOMY IJIAHY 12,0 432
KonrakTnast pa6ora (KP): 4,45 160
Jlexuuu (Jek) 1,78 64
JlabopartopHbie paboTsI (JIad) 1,78 64
[Ipaktuyeckue 3austus (I13) 0,89 32
CamocronTennnasi padora (CP): 5,56 200
CaMocCTOsTeTbHOE U3YYCHHE PA3/ICIOB TUCITUTUINHEI 5,56 200
Bua xouTpoJis: Ik3aMeH 2,0 72
B Tom yucie mo cemecTpam:
1 cemectp
O0uas Tpya10eMKOCTb AUCHUIIMHBI B cEMeCTpe 7,0 252
KonrakTHast pa6ora (KP): 2,67 96
Jlexmuu (JIek) 0,89 32
JlabopartopHbie paboTsI (JIad) 0,89 32
[Mpaktugeckue 3ausTus (I13) 0,89 32
CamocronTesanHasi padora (CP): 3,33 120
CamocTosiTeTbHOE N3YUCHHUE PA3/ICTIOB JUCITUTITHHBI 3,33 120
Buja xoHTpoOJIAA: IK3aMeH 1,0 36
2 cemecTp

OO6masi Tpya10eMKOCTh JUCHHIJIMHBI B ceMecTpe 5,0 180
Konraktnas pa6ora (KP): 1,78 64
Jlexuunm (JIek) 0,89 32
JlaGopaTopHbie padoTsl (JIab) 0,89 32
[Ipaktuueckue 3ausarus (113) - -

CamocrositesbHas padora (CP): 2,23 80
CamMocTosTeIbHOE U3YYCHHE PA3/ICTIOB JUCITUTLIMHBI 2,22 80
Buja xoHTpoJIsA: IK3aMeH 1,0 36
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O0BeM

Buabl yueOHol padoThI B 3agernbix | B actpoHOM.
CIIUHUIIAX qacax
O0uas Tpya0eMKOCTb IMCHUIIIHHBI N0 Y4e0HOMY IJIAHY 12,0 324
Konraktnas patora (KP): 4,45 120
Jlexuuu (Jek) 1,78 48
JlaboparopHbie paboTsr (JIad) 1,78 48
[Ipaktuyeckue 3austus (I13) 0,89 24
CamocronTennnasi padora (CP): 5,56 150
CaMocCTOsTeIbHOS U3YYCHHE PA3/ICTIOB TUCITUTUINHBI 5,56 150
Bujx koHTpoJIsI: IK3aMeH 2,0 54
B Tom uucie mo cemecTpam:
1 cemecTp
OO6masi Tpya10eMKOCTh JUCHHUIJIMHBI B ceMecTpe 7,0 189
Konraktnas padora (KP): 2,67 72
Jlexmuu (JIek) 0,89 24
JlabopartopHbie paboTsI (JIad) 0,89 24
[Mpaktudeckue 3ausTus (I13) 0,89 24
CamocronTesanHasi padora (CP): 3,33 90
CaMocTosATeIbHOE U3YUYCHHE PA3/IeIOB JUCIIATIIHHBI 3,33 90
Buja xoHnTpoJs: Ik3aMeH 1,0 27
2 ceMmecTp

OO0uas Tpy10eMKOCTh AUCHUIIMHBI B cEMecTpe 5,0 135
Konraktnas pabora (KP): 1,78 48
Jlexuunm (JIek) 0,89 24
JlabGopaTopubie padoTsl (JIab) 0,89 24
[Ipaktuueckue 3ausarus (113) - -

CamocrositesibHas padora (CP): 2,23 60
CamMocTosTeIbHOE U3YUCHHUE Pa3/IeIOB JUCITUTIIMHBI 2,23 60
Buja koHTpoJIfA: IK3aMeH 1,0 27
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AHHOTaUMs padoyeii mMporpaMMbl AU CHUILIHHBI
«Opranunyeckas xumus» (b1.5.09)
1. eap AMCHMIIMHBI — IPUOOPETEHHE CTYACHTAMH 3HAHUN O CTPOCHHHM OPraHUYECKUX

COC[[I/IHCHPIﬁ, OCHOBHBIX XUMHUYECKHX CBOMCTBAX PA3INYHBIX KJIACCOB OPraHUYCCKUX COCIII/IHCHI/IP'I u

MCTOAAX UX IMOJYYCHH:, KaK IIPOMBIINIJICHHBIX, TaK U na60paT0prlx.

2. B pe3yabTaTe H3y4eHusl AUCHUIIMHBI CTYIEHT J0JIKEH:
Obnaoams cnenyronumu  obmekyabTypabiMd (OK) u obmenpodeccuonansabivu  (OITK)

KOMIICTCHIIUAMMU:

CIIOCOOHOCTBIO K CaMOOpraHu3anuu u camoobpasopanuto (OK-7);

CIOCOOHOCTBIO W TOTOBHOCTBHIO HCIOJB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIHILIAH B ipodeccuoHanbHoi nesirenbHocTH (OITK-1)

TOTOBHOCTBIO HCITONIB30BaTh 3HAHUS O COBPEMEHHOW (PHM3MYECKOW KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHHHM BEUIeCTBA JUIS TOHMMAaHUS
OKpyaromiero mupa u sineruit npupoast (OI1K-2);

TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUS O CTPOCHUH BEIIECTBA, MPUPOJIE XUMUIECKON CBS3U B
Pa3NMYHBIX KJIACCAX XUMHUYECKUX COCTUHEHUN ISl TIOHMMAaHWs CBOWCTB MAaTepHajoB U
MeXaHM3Ma XUMHUYECKUX MTPOIIECCOB, MPOTEKAIOIINX B okpyxkatoriem mupe (OITK-3).
3Hamy:

- TEOPETUYECKHE OCHOBHI CTPOCHHS ¥ CBOWCTB pa3IMYHBIX KJIACCOB OPTaHUYECKUX

COCTMHECHHUIA;

- CIOCOOBI IMOJIYUCHUA U XHUMHNYCCKHC CBOMCTBAa OCHOBHEIX KJIACCOB OpraHun4eCKux

COCIMHECHHUI;

- OCHOBHBIEC MEXaHU3MbI ITPOTEKAHUSI OPraHUYECKUX PEAKITUH.
Ymems:
- TIPUMEHATHh TEOPETUUYECKHE 3HAHUS JJI CHHTE3a OPTaHMYECKUX COCAMHEHHUH pPa3IMYHBIX

KJIACCOB;

- aHAJIM3UPOBAThH U NPEJCKA3BIBATh PEAKIIMOHHBIC CBOHCTBA OPraHUMYSCKUX COCMHCHUN;

- COCTABJIATh CXEMbI CHHTE3a OPraHUYCSCKUX COCAMHEHUH, 3aJaHHOTO CTPOCHHMSL.

Braoems:

- OCHOBaMH HOMEHKJIATYPhI U KJIaCCH(PHUKAIIUN OPraHUICCKUX COCTMHEHUN;

- OCHOBHBIMH TECOPETHYCCKUMH IPEJICTABICHUSMH B OPraHUYeCKON XHUMHH;

- HaBBIKAMH O00OCHOBAHHMSI PAIMOHATIBHBIX CIIOCOOOB MOJYUCHHUST OPraHUYSCKUX BEIECTB.

3. KpaTkoe coaep:kanue THCHUATLIAHBI

HomeHnknarypa opraHiuecKuX coeiMHeHuH. Teopusi XUMHUYECKOTO CTPOSHUS U HACBIIIICHHBIC

yraeBonopoabl (YB). Ilpupona koBaneHTHON cBsizu. @opmynsl Jlbtonca. @opManbHBIN 3aps.

3(1)(1)6KTH 3aMECTHUTEICH. HpOMe)KYTO‘IHBIC COCAMHCHUA M YaCTULbI OPraHU4YCCKHUX PCaKIHAX.

9HepreTquCKa;I JuarpaMma pcCakuuu. Mexanuzm pe€aKuuu. CTGPGOI/BOMepI/IH, €C BHIBI U

0003HaueHus.

AJ'II/I(I)aTI/ILIeCKI/Ie coequHeHus. HacellmeHHBIE M HEHACKIIIIEHHBIE Y B. AJIKaHBI, OHUKJIOAJIKAaHBbI,

AJIKCHBI, aJIKHUHBbI, TTOJUMCHBI (JII/ICHLI). B xaxnmom kiacce paccMaTpruBaOTCA CICAYIOINUEC Pa3aCiibl:

HU30MCEpUsl, HOMCHKIIATypa, (1)1/131/1116010/16 N XUMHUYCCKUC CBOﬁCTBa, CITOCOOBI MOJIy4YCHMU. MexaHu3MbI

peakuuii. JHepreTudeckas quarpaMmma peakiui.

ApOMaTI/I‘{eCKI/Ie COCOMHCHMUA. TeOpI/II/I ApOMATUYHOCTH. COCI[I/IHGHI/ISI OCH30JIbHOTO pdaaa.
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N3omepus. Homenknatypa. CrocoObl TonmydeHUs. XUMHYECKHE CBOWCTBA. BrusHue
3aMecTHTeNeld B OEH30JbHOM KOJbIIe Ha HANpABICHUE U CKOPOCTh PEAKIHNA SIEKTPOPHIBLHOTO

3aMeIICHUSI.
4. O0beM yueOHOM THCHHMILINHBI
Ob6bveM
Buabl yueOHoii padoThI B 3agerHBIX B akanem.
SIMHUTIAX qacax
OO6masi TpyA10eMKOCTh JUCIHHIIJIMHBI M0 Y4eOHOMY MUIAHY 3,0 108
KonrakTnasi pa6ora (KP): 1,33 48
Jlexuunu (Jek) 0,44 16
Jlabopatopubie padoTsl (JIab) - -
[Ipaktugeckue 3ausTus (I13) 0,89 32
CamocronTenannasi padora (CP): 1,67 60
Buja KOHTpOJISA: 3a4eT ¢ OLEHKOM - -
O06bem
Buabi yueOHoili padoThI B 3auernbix | B actponom.
SIMHUTIAX gacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 110 Y4eOHOMY IIaHy 3,0 81
KonrakTHast pa6ora (KP): 1,33 36
Jlexuun (JIek) 0,44 12
JlabopaTopubie padoTsl (J1ad) - -
[Ipaktuueckue 3ausarus (113) 0,89 24
CamocrositesibHas padora (CP): 1,67 45
Bua KoHTpOJISA: 3a4eT ¢ OLEHKOM - -
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AHHOTanuA padoyeil NPOrpaMMspl JHCHHUILJIMHBI
«®u3nueckas xumus» (b1.5.10)

1. Henp aMCHMIVIMHBI — PAcCKPbITh CMBICI OCHOBHBIX 3aKOHOB, YIIPABJIAIOIIHUX XOJOM
XMMHUYECKOT0 TIpolecca, MOKa3aTh OOJNIACTH NPWIOKEHHUS 3TUX 3aKOHOB M HAYYHTh CTYy/AEHTa
IPAaMOTHO MIPUMEHSThH UX IIPU PEHICHUU KOHKPETHBIX TEOPETUUCCKUX U MPAKTUYECKUX 3a/1a4.

2. B pe3ysabTate u3yyeHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanate cinenyromumu oouenpogeccuonanvuvimu (OIIK) koMmneTeHIHsIMHA:

- CIIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUMILIMH B npodeccuonanbHoi aesitenaproctd (OITK-1);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS O COBPEMEHHOM (hM3MUECKOll KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOEHUM  BEIIeCTBA Uil  [OHUMAaHMUS
OKpYyKaroliero mupa u siseruit mpupo;sl (OIMK-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHHUM BEIIECTBA, IPUPOEC XUMUUYECKOU CBSI3U B
Pa3IMyYHbIX KJIaccax XMMHUYECKUX COEIMHEHUN JUIsl MOHMMAaHMs CBOMCTB MaTepuaioB U MEXaHHU3Ma
XMMHYECKHX TPOIIECCOB, MPOTEKAIONINX B OKpysKatomieM mupe (OITK-3).

3Hamo:

- OCHOBHBIE 3aKOHBl (PU3UYECKOW XUMHUH, B3aUMOCBS3b (U3NYECKUX M XHUMHUYECKHX
XapaKTepUCTHUK MpoIecca;

- IMYTU ONpENENICHUs BaKHEUIINX XapaKTEPUCTUK XUMHYECKOIO paBHOBECHS (KOHCTAHTHI
paBHOBECHS, PaBHOBECHOTO BBIXOJa MPOIYKTA, CTENEHU IpPEBpAIEHUs HCXOJHBIX BELIECTB) U
BIIUSIHUS PA3IUYHBIX (PAKTOPOB HA CMELIEHHE XUMHUECKOTO PAaBHOBECHS,

- YCIIOBUS YCTaHOBIIEHUS (Da30BBIX PAaBHOBECUN B OJIHO- U MHOT'OKOMITOHEHTHBIX CHCTEMax,
BO3MOHOCTH PAa3/I€JICHUsI CIIOKHBIX CUCTEM Ha COCTaBIISAIONINE KOMIIOHEHTHI;

- TEPMOJIMHAMUYECKOE OMMCaHNE CBOWCTB UICATBHBIX U HEUICATIbHBIX PACTBOPOB, MOIXOIbI
K HaXOXXJCHHUIO MaplUaIbHbIX MOJISIPHBIX BEJIMUYNH KOMIOHEHTOB PacTBOPA.

Ymemo:

- OPUMEHSTHh TEOPETHYECKHWE 3HAHUS W OSKCIEPUMEHTAJbHbIE METOJbl HCCIEA0BaHUS
(bu3nuecKoil XMMUHU NIPH pellieHn NpodecCHOHATbHBIX 3a/1a4;

- IPOBOJIUTH TEPMOIMHAMUYECKHE PACUETHI, OCYLIECTBIIATh AHAJIU3 U HA OCHOBE ITOTO JIeJIaTh
000CHOBaHHBIE BBIBOJIbI;

- IpecKa3bIBaTh U HAXOAUTh ONTHUMAJIbHBIE YCIOBUS MMPOBEICHUS XMMHUECKOTO Ipolecca ¢
LEbI0 TOTYyYEHUSI MaKCUMAJIbHO BO3MOKHOT'O BBIX0/Ia HMHTEPECYIOIIETO MPOIYKTa;

- IPEJCTABJIATH JaHHbIE J1a00paTOPHOTO KCCIEIOBaHMs B rpaduueckoit popme U Ha OCHOBE
MOJIYYE€HHBIX 3aBUCUMOCTEH OINpPEAesaTh COOTBETCTBYIOUINE TEPMOJMHAMUYECKAE U KUHETUYECKHE
XapaKTePUCTUKN XUMHUYECKON CUCTEMBI U XMMHUYECKOTO IIPOIIEecca;

- MPOBOJIUTH aHAIIU3 U KPUTUYECKH OLCHUBATHh MOJTYYCHHBIEC IKCIEPUMEHTAIbHbBIE JTaHHBIC,
000011aTh ¥ J1e1aTh 000CHOBaHHbIE BBIBOJIBI HA 0a3e MPOBEAEHHBIX OMBITOB.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKUX METOAOB (PM3NYECKON XUMHM IS PEIIeHUs
KOHKPETHBIX UCCIIEI0BATENbCKHUX 3a/1a4;

- HaBBIKAMM OINPEJIECICHUSI COCTOSIHUS PAaBHOBECHUS M CaMOIIPOM3BOJIBHOIO HAaIpaBIICHUS
XMMHYECKOTO IIPOLECCa;

- mpueMaMu OOpaOOTKH TMOJYYEHHBIX OMBITHBIX JAAHHBIX JIS BBISIBICHUS M YCTaHOBJICHHUS
B3aMMOCBS3€H MEX/ly TepMOIMHAMUYECKMMHU CBOMCTBAMHU M (PU3NYECKUMU ITapaMeTpaMu MPOLEecca;
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- 3HAHUSMHU OCHOBHBIX 3aKOHOB (DPM3MUECKOW XMMHUU ISl CO/AEPKATEIbHON MHTEPIPETAuU
TEPMOJMHAMHYECKUX PacUETOB.

3. Kpatkoe coaep:kanue JuCUMIIHHBI

XuMnyeckasi TepMOAMHAMHUKA. 1-b1ii U 2-0if 3aKOHBI TEPMOJMHAMUKH, TOCTyaT [lmanka.
B3aumocBs3p TemnoTel, pabOThl M M3MEHEHUs BHYTPEHHEH HSHEPruM B MPOIECCaX C Y4YaCTHEM
uaeanpHoro raza. Temnoémkocth TBEPABIX. KuAKMX M Ta3000pa3HbIX BEIIECTB. TepMOXUMMUSL.
Boruncnenune TemnoBbiX 3((EKTOB XMMHYECKMX peakuuid, NporeccoB (Ha30BBIX IIEPEXOJIOB,
pacTBOpeHUs M IPYyTrux GU3UKO-XUMUYECKHUX TporeccoB. DHeprus [ mdoca u sneprus ['enpmromnbia
KaK KpUTEpUU HAMpaBJICHUSI XUMHUUYECKOro Ipouecca. Pacuér abcomtoTHONM 3HTponuu. XUMUYECKOE
paBHOBecHe. KoHCcTaHTa XMMUYECKOr0 paBHOBECHS U METOJIbl €€ pacy€ra U dKCIEPUMEHTAILHOTO
onpezaeneHusl. PaBHOBECHBIH BBIXOJ] NPOAYKTA, BIUSHUE MAABICHUS, TEMIEpPaTyphl, NPUMECH
WHEPTHOTO Ta3a Ha paBHOBECHBIM BBHIXOJ. YpaBHEHUs H30TepMbl U u300apbl Bant-T'odda.
CratucTtnueckas TepMoAMHaMuKa. Pacuér TepMoanHaMuueckux QyHKIUN Ha 6a3e MpeicTaBIeHHH o
CYMME I10 COCTOSIHHSIM.

da3oBble paBHOBecHsI B O/ITHOKOMIIOHEHTHBIX cucTemMax. ®a3oBbie nepexosl U (pasoBast
JyarpaMMa COCTOSIHUS T OJJTHOKOMIIOHEHTHBIX CUCTEM. TpoiiHas Touka. YpaBHenue Kianeipona-
Knaysuyca. 3aBUCHMMOCTh JaBlieHHS HACBIIIEHHOIO Tlapa oOT Temmeparypbl. OrmnpeneneHue
TepMoIuHaMU4ecKux (GyHKIuM npoiiecca (pasoBoro nepexona. Kpuruueckas tremmneparypa.

Tepmoagunamuyeckasi Teopusi pacTBopoB. Kiaccuduxanus pactBopoB. CrnocoOsl
BBIpa)KEHUs cocTaBa pacTBopa. [lapimansHbie MospHbIe BelnYuHbL. YpaBHeHus ['100ca-/liorema.
WneanvHbie pacTBopbl. Tepmonannamuyeckue GyHKIUN CMEIIEHUS [Tl HAeaIbHBIX PACTBOPOB, 3aKOH
Paynsa. IlpemenwHo-pazbaBiieHHBIE pacTBOpBI, 3akoH ['eHpu. HewuneanpHble  pacTBOpHI,
MTOJIOKUTEIbHBIE U OTPULATENbHBIE OTKJIOHEHHUS OT 3akoHa Payns. TepmoanHaMudeckoe onucaHue
HEUJEaTbHBIX PAacTBOPOB, AKTUBHOCTb, Ko3((duuneHT axktuBHOCTH. KoymuratuBHble CBOICTBa
PacTBOpPOB HEJNETY4YMX BEIIECTB B JieTyueM pacTBoputene. Kpuockonus, 30ymmnockonus. Ocmoc,
OCMOTHYECKOE JJaBJICHUE.

da3oBble PAaBHOBECHMST B MHOIOKOMIIOHEHTHBIX cHcTeMax. J(Hmarpammbl <«J1aBieHHe-
COCTaBY», «TEMIIEPaTypa-COCTAB, «COCTAB NAapa-COCTAB KUJIKOCTI» ISl UJICATbHBIX U HEUJCAIbHBIX
pactBopoB. 3akoHbl ['166ca-KonoBanosa, Azeorponus. OU3NKO-XMMHUYECKUE OCHOBBI pa3/IeiCHHUS
KUAKUX cMecel, pektuduxanus. OU3nKo-XxUMUYECKU U TepMUUYECKUN aHanu3. Pa3nuuHble TUIIBI
Jrarpamm IutaBKocTu. DBTekTuka. [IpaBuiio ¢a3 u npaBuso pslyara.

4. O6beM yueOHOMH THCHHIIINHBI

Ob6bveMm
Buabl yueOHoi1 padoThI B 3aueTHBIX B akagem.
eIMHULIAX qacax

O0mas TpyA0eMKOCTb JMCHMIIMHBI 110 Y4eOHOMY IIaHy 5,0 180
Konraktnas padora (KP): 1,78 64
Jlexuunm (JIek) 0,89 32
JIaGoparopHsbie paboTsl (JIad) - -

[Tpaktuueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buja koHTpOJIA: 3K3aMeH 1,0 36
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O0BeM

Buabl yueOHol padoThI B 3agernbix | B actpoHOM.
eIMHHIIAX qacax

OO6masi TpyA10eMKOCTh JUCHUIIJIMHBI M0 Y4eOHOMY IIAHY 5,0 135
Konraktnas padora (KP): 1,78 48
Jlexuu (JIek) 0,89 24
JlaboparopHbie paboTsr (JIad) - -

[Ipaktuyeckue 3austus (I13) 0,89 24
CamocrositessHas padora (CP): 2,22 60
Bujx koHTpOJIS: IK3aMeH 1,0 27
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AHHOTanuA padoyeil NPOrpaMMspl JHCHHUILJIMHBI
«Konnounnas xumusn» (b1.b.11)

1. Heap AUCHUIUIMHBI — O3HAaKOMJIEHUE CTYJEHTOB C OCHOBaMHM TEpPMOJIUHAMUKU
MOBEPXHOCTHBIX SBJICHHUH, CHOCOOAMH TOJIYYEHUS M BAXHEHIIMMHM CBOWCTBAMH JIUCTIEPCHBIX
CHCTEM.

2. B pe3ysabTate u3yyeHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanate cinenyromumu oouenpogeccuonanvuvimu (OIIK) koMmneTeHIHsIMHA:

- CIIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUMILIMH B npodeccuonanbHoi aesitenaproctd (OITK-1);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS O COBPEMEHHOM (hM3MUECKOll KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOEHHHM  BEIIeCTBA Uil  [OHUMAaHMs
OKpYyKaroliero mupa u siseruit mpupo;sl (OIMK-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHHUU BEIIECTBA, IPUPOJEC XUMUUYECKOU CBSI3U B
Pa3IMyYHbIX KJIaccax XMMHUYECKUX COEIMHEHUN JUIsl MOHMMAaHMs CBOMCTB MaTepuaioB U MEXaHHU3Ma
XMMHYECKHX TPOIIECCOB, MPOTEKAIONINX B OKpysKatomieM mupe (OITK-3).

3nams:

- OCHOBHBIE TIOHSATHSI ¥ COOTHOILIEHHS TEPMOJAMHAMUKH TIOBEPXHOCTHBIX SIBJICHHUM
(TepMOIMHAMUKa TIOBEPXHOCTHOTO CJIOS; aJre3usi, CMauyMBaHWE W pPACTEKaHHE >KUIKOCTEH;
JMCIIEPCHOCTh M TEPMOJAMHAMUYECKHE CBOMCTBA TeJ; aAcopOLMs ra3oB M MapoB, aAcopOLus U3
pacTBOpPOB);

- OCHOBHBI€ METO/IbI MTOJIYYEHHUS JUCTIEPCHBIX CHCTEM;

- OCHOBHBIE CBOWCTBAa JMCIEPCHBIX CHUCTEM (DJIEKTPONOBEPXHOCTHBIE CBOICTBA,
KMHETUYECKUE U ONITHYECKHE CBOMCTBA; CBOMCTBA PACTBOPOB KOJUIOUHBIX IOBEPXHOCTHO-AKTUBHBIX
BEIIIECTB);

- OCHOBHBIE NOHATHSA U COOTHOILIEHHS] TEOPUN arperaTMBHOM YCTOMYMBOCTH M KOAryJsiLUU
0 OOHBIX TUCTICPCHBIX CUCTEM;

- OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTypOoOOpa3OBaHMS U PEOJOrMYECKHEe CBOMCTBA
JUCIIEPCHBIX CUCTEM.

Ymemy:

- TIPOBOJUTH paCYEThl C MCIOJIb30BAHUEM OCHOBHBIX COOTHOLIEHUN TEPMOJIWHAMUKU
ITOBEPXHOCTHBIX SIBJIEHUHN U PACUEThl OCHOBHBIX XapAKTEPUCTUK JUCIIEPCHBIX CUCTEM.

Braoemy:

- METOJaMH U3MEPEHHUS MOBEPXHOCTHOTO HATSDKEHUS, KPAaeBOro yriia, BEIMUMHBI aicopoLuu
U yAEIbHOW TOBEPXHOCTH, BS3KOCTH, KPUTUYECKOW KOHLEHTPALMU MHIIEII000pa3oBaHus,
ANEKTPOKMHETUYECKOTO MOTEHLIHUANA; METOJaMU IPOBEACHHS JUCIEPCHOHHOIO aHallM3a, CHUHTE3a
JUCIEPCHBIX CUCTEM U OLIEHKH UX arperaTUBHOM YCTOMYMBOCTH.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

Pa3nex 1. [Ipenmer u npu3Haku 00BEKTOB KOJJIOUIHONW XUMHUH

KonnounHas xumusi - Hayka O NOBEPXHOCTHBIX SIBJICHHUSX W JUCIEPCHBIX CHUCTEMax.
OCHOBHBIE TPU3HAKK JIUCHEPCHBIX CUCTEM - TE€TEPOr€HHOCTh M TUCIEPCHOCTH; MOBEPXHOCTHAs
SHEPIHUs; KOJIUYECTBEHHBIE XapaKTePUCTUKU AucniepcHocTH. Kiaccudukanus AUcnepcHbIX CUCTEM.

Pa3nen 2. TepmonnHaMuKka MOBEPXHOCTHBIX SIBICHHIMA

OO11ast XxapakTepUCTHKa TOBEPXHOCTHON sHepruu. [loBepXxHOCTHOE HaTsHKEHUE. Y paBHEHUE
I'n66ca-I'enpMronbpua uis  BHYTPEHHEW  y/AEJIbHOM  MOBEPXHOCTHOM  »HEpruu  (MOJIHOM
IIOBEPXHOCTHOM 3HEPTUN).

37



Meton u36eiTkoB ['u606ca. dyHaamenTanpHOe ancopounonHoe ypaBaenue [ mboca. YactHoe
BbIpakeHue ypaBHeHHs [ m60ca. [loBepXHOCTHO-aKTHBHBIE U TOBEPXHOCTHO-WHAKTHBHBIC BEIIECTBA.

Anres3us u koresus. YpasHeHue Jronpe st pabotsl aaresun. CmauuBanue, 3akoH FOHra.
VpaBuenune [ronpe-lOnra. Pacrexanume xuumkocted, Kod(pPHUIMEHT pacTekaHus MO [apKuHCY.
Dddexr Mapanronu, npaBuiao AHTOHOBA.

[IpaBuno ¢a3 I'mb6bOca u aucriepcHOCTh. BiusiHue KPUBU3HBI MMOBEPXHOCTH HA BHYTPEHHEE
naBnenue ten (ypasHenue Jlamnaca). Kanumisipueie siBnenus. YpaBHenue KenbBuna. Bnusinue
JMCIIEPCHOCTH HAa PacTBOPUMOCTb, KOHCTAHTY PAaBHOBECUS XMMUYECKOW DPEAKLMH, TEMIIEpaTypy
¢dazoBoro nepexona.

Mertoabl TONMydeHHs] JHMCIEPCHBIX CUCTeM. YpaBHeHue PeOunmepa s paboOThI
mucneprupoBanus. Dddekr Pebunnepa. 'omoreHHass u reTeporeHHass KOHJIEHCAIUSA. DHEpPrus
['m60ca obpazoBanus 3apoapiiia HOBOM (a3bl. Kunetnka oOpa3zoBanus HOBOHU (ha3bl.

Pa3znen 3. AncopOIimoHHbIE paBHOBECHS

[Ipupona ancopOUMOHHBIX cuil. AAcopOius ra3oB U MapoB Ha OJHOPOJHOI MOBEPXHOCTH.
3akon I'enpu. Mopens u ypaBHeHue Jlenrmiopa. Teopust MOIMMONIEKYJISIPHON —ancopOLMH
Bbpynayspa, Ommera, Temnepa (BOT). Onpenenenue yaenbHoi noepxHoctu Mmetoiom bOT.

AncopOuus ra3oB U MapoB Ha MopucTeix Marepuanax. Kinaccupukauus nop no Jyoununy.
Teopuss kanuuisipHoil koHAeHcanuu. Pacder wuHTerpambHOW u Aud@epeHIuaNIbHON KpPUBBIX
pacnpezeneHuss oobemMa mop 1o pazMepam.

AncopOrsi Ha  MHUKPOMOPHUCTHIX Marepuanax. IloteHmumanpHass Teopus [lomsHM.
Xapaktepuctudeckas kpuas agcopOrun. O6o0uieHHOe ypaBHeHnue Teopuu JyOnHuHA 00BEMHOTO
3aMoJIHEeHHs] MUKponop, ypaBHeHue [lyOununa - PagynikeBuya.

AncopOrisi TOBEpXHOCTHO-aKTUBHBIX BemecTB. [IpaBmio Jlrokmo - TpayGe. 3aBUCHMOCTD
MOBEPXHOCTHOTO HATSHKEHUsSI OT COCTaBa pacTtBopa. YpaBHeHue IIumkoBckoro. YpaBHEHHS
COCTOSIHHSI Ta3000pa3HbIX MOBEPXHOCTHBIX (aICOPOIMOHHBIX ) TUIEHOK. Becwr JIeHrmiopa.

Pasnen 4. DnexkTpudeckue sBICHUS HAa IIOBEPXHOCTH

Mexanusmbl 00pazoBaHus ABOMHOTO AnekTpuieckoro cios (JI9C). Ypapaenus Jlunmnmana.
OnekTpokanwuigpuble  kpuBble. Teopum ctpoenuss JIDC. Pemenue ypaBHenus Ilyaccona-
boneumana s quddysnoit yactu JIDC. 19C no Teopun IlTepHa, nepeszapsiika moBepXHOCTH.

DNEeKTPOKUHETUYECKHE  SIBICHUS,  OJICKTPOKMHETHMYECKUH  MOTEHUHUald.  YpaBHEHUE
I'enpMromnpiia-CMOITyXOBCKOTO AJIsl SJIEKTPOOCMOCA U ANMEKTpodopesa.

Pa3jnen 5. Kunernueckue cBOMCTBa TUCIIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCQXKJICHUS YACTHII C UX pazMepoM. YcioBus coOmonenus 3akoHa Crokca.
CennMeHTAlIMOHHBIM aHaIN3 TOJUAMCIEPCHBIX cucTeM. KpuBble pacmpefeneHusi 4acTull [0
paszmepam. [Ipupoaa 6GpoyHOBCKOrO ABMKEHHS. 3aKOH DiHIITEHHA - CMoyxoBckoro. CleacTBus u3
TEeOpuun OpOYHOBCKOTO JIBUOKCHHUSL. CenumeHTanoHHO-IU(PGY3UNOHHOE paBHOBECHE,
TUTICOMETPUYECKUN 3aKOH.

Pa3nen 6. ArperatuBHasi yCTOMYMBOCTh M KOATYJISIUS JUCTIEPCHBIX CHCTEM

CenuMeHTallMOHHAS U arperaTuBHAas yCTOMYMBOCTH cucTeM. JInopuinbHble U THOPOOHBIE
cuctembl. Kputepuit muodunsHocty o Pebunnepy-lllykuny. JInoduiasHbie qUCTIEPCHBIE CUCTEMBI.
Knaccudukaiuss MOBEpXHOCTHO-aKTHUBHBIX BEHIECTB. [epMOIMHAMUKA U MEXaHH3M MHU-
nemnooOpazoBanusi. Crpoenue wmunemn ITAB. Comobunuszanus. Kputndeckas KOHLEHTparus
MUIEJII000pa30BaHus, METO/IbI €€ ONpeAeIeHHUS.

JInogobuble qucniepcHble cucteMbl. @akTophl ycToHUnBOCTH THO(OOHBIX cucTeM. beicTpas
1 MeJIeHHas koaryJisiuus. Kunetuka koarynsiuu no CMoiyXOBCKOMY. 3aBUCHMOCTD YUCJIA YACTHIL
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pazHoro mnopsaka or BpeMeHH. OCHOBHbIE mNosoxeHus Teopuu J[epsruna, Jlannay, depses,
Ogsepbeka ([1JIPO). PacknuHuBaromiee naBieHUE W ero cocTaBisiromme. OOmee ypaBHEHHUE IS
SHEPruM B3aUMOJECHCTBUS AUCIIEPCHBIX YacTHll. [loTeHIanbHble KpUBbIE B3aUMOJAEHCTBHSI YaCTHULL.
Helitpanu3zannoHnHas U KOHLIEHTpauroHHas koaryisanus. [Ipasuno Hlynene-I'apan.

Paszpen 7. CtpykrypooOpa3oBaHHEe U CTPYKTYPHO-MEXaHHYECKHE CBOMCTBA JMUCIIEPCHBIX
CUCTEM

Tunsl cTpykTyp, 00pasyroumxcs B JUCIHEPCHBIX CHUCTEMax. B3auMocCBS3b MEXIy BHUJIIOM
MOTEHLMATIBbHOW KpuBOM B3aumopencTBus 4dactull (mo teopuu JJIDPO) v TUHOM BO3HHKAIOLIMX
CTpyKTyp. KoarynsiiioHHO-TUKCOTPOIHbIE U KOH/IEHCAIIMOHHO-KPUCTAIIIN3aLllOHHbIE CTPYKTYPHI.

Peonornueckuif Metoj uccCieqOBaHMS AUCIEPCHBIX cUCTEM. OCHOBHbBIE MOHSTHUS U
uJeanbHble 3aKOHBI Peosorui. MoieIupoBaHue PEOJIOTHYECKUX CBOMCTB Tell.

Knaccugukanus 1ucnepcHbpIX CUCTEM MO CTPYKTYPHO-MEXaHUYECKUM CBOMCTBaM. BsA3kocTh
KUJKUX arperaTMBHO YCTOMUYMBBIX TUCHEPCHBIX cUCTeM. YpaBHeHMs OiHiTelHa, [lltaynunrepa,
Mapka -
TBEpA00OPA3HBIX CUCTEM.

XayBuHka. Peomornueckue CBOICTBa CTPYKTYPHUPOBAaHHBIX JKMJIKOOOpa3HBIX U

4. O0beM yueOHOMH THCHHUIIINHBI

O0bem
Buabl yueOHoii padoThI B 3aueTHBIX B akanem.
SIMHUTIAX qacax

O0uas TPya0eMKOCTb JUCHUIIIHHBI 110 Y4eOHOMY IJIAHY 5,0 180
Konraktnas patora (KP): 1,78 64
Jlexuunm (JIek) 0,89 32
JlabopaTopubie padoTsl (JIabd) 0,89 32
[Ipaktuueckue 3ausarus (113) - -

CamocrositesbHas padora (CP): 2,22 80
[ToaroroBka K J1ab0paTopHBIM paboTam 1,11 40
Jlpyrue BUIbI CaMOCTOSATEILHON paboThI 1,11 40
Buja xoHTpoJIsA: IK3aMeH 1,0 36

Ob6bveMm
Buasbl yueOHoi1 padoThI B 3auernbix | B actpoHowm.
eIMHULIAX qyacax

O0mas TpyA0eMKOCTb JMCIHIIJIMHBI 10 Y4eOHOMY IVIaHY 5,0 135
Konraktnas pa6ora (KP): 1,78 48
Jlexuunm (JIek) 0,89 24
JlaGopaTopHbie paboTsl (JIad) 0,89 24
[Ipaktueckue 3anstus (113) - -

CamocrosteanHnas padora (CP): 2,22 60
[TonroroBka k 1abopaTopHbIM paboTam 1,11 30
Jlpyrue BUIBI CaMOCTOSATENBHON PabOThI 1,11 30
Buja koHTpOJIA: IK3aMeH 1,0 27
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AHHOTanuA padoyeil NPOrpaMMspl JHCHHUILJIMHBI
«Anaantuyeckas xumus» (b1.5.12)

1. Heab TUCHUILIMHBI — TpUOOpPETeHNE O0YUYaIONTUMUCS 3HAHHWA 1O OCHOBHBIM TPYIIIIaM
METOJIOB XMMHUYECKOIO aHalli3a, HauboJiee IIMPOKO MPUMEHIEMBIX B MPOMBIIUIEHHOCTH |
HCCTIE0BATEIIbCKOM padoTe, a TakkKe KOMIETEHIUH, HEOOXOAUMBIX XHUMHUKAM-TEXHOJOTaM BCEX
CHEIUATILHOCTEH JJI pElICHUs] KOHKPETHBIX 33/1a4 XMMUYECKOTO aHaIn3a.

2. B pe3yabTaTe 0CBOEHHS THCIUILINHBI CTYAEHT T0JIKEH:

Ob6nanate cinenyromumu oouenpogeccuonanvuvimu (OIIK) koMmneTeHIHsIMHA:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO HCIIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUMILIMH B podeccuonanbHoi aesitenbroctd (OITK-1);

- TOTOBHOCTBIO UCITOJIb30BaTh 3HAHUSI O CTPOCHHUH BEIIECTBA, MPUPOJIEC XUMHUECKOU CBSI3H B
Pa3IMYHBIX KJACCaX XMMUYECKUX COCIMHEHUMN JJIs TOHUMaHUsl CBOMCTB MaTepUaIOB U MEXaHU3Ma
XMUMHYECKHX TPOIIECCOB, MPOTEKAIONINX B OKpysKkatomieM mupe (OITK-3).

3nams:

- OCHOBHBIC TIOHATHS, TEPMHHBI, METOJbl U MPUEMBbl KA4€CTBEHHOTO W KOJUYECTBEHHOTO
XUMUYECKOTO aHAIN3a, TEOPUI0 XUMUUECKUX U (PU3UKO-XUMHUYECKUX METOJOB aHATN3a, MPUHIIUIIBI
paboThl OCHOBHBIX MPHUOOPOB B (PU3MKO-XMMUUYECKUX METOJIaX.

Ymemo:

- IPUMEHATh MPUOOPETCHHBIC MPAKTHYECKHE HABBHIKH B MPO(ECCHOHATHHON JESITEIIbHOCTH
JUTSL pEeIIeHUs] KOHKPETHBIX 3ajad; BIAJCTh: MOHMMAaHHMEM IeJied W aJlfOPUTMOB XHMHYECKOTO
aHajM3a, Croco0aMu pEeNIeHUs] aHATUTHYECKUX 3a/ad, OIEHKONW BO3MOXXHOCTEH Ka)XJ0ro METoJa
aHaJlu3a, OCHOBAaMHM METPOJIOTUYECKOW OLIEHKH pe3ylbTaTOB KOJIMYECTBEHHOIO XHUMHUYECKOTO
aHayu3a.

Bnraoemy:

- TMOHUMaHUEM IeJied W alrOpUTMOB XHMHYECKOTO aHallh3a, CIoco0amMHu peHIeHUs
AQHAIMTUYECKUX 3a/a4, OLIEHKOM BO3MOXXHOCTEM KaXJIOTO MeEToJa aHalih3a, OCHOBAMH
METPOJIOTHYECKON OLIEHKH Pe3yIbTaTOB KOJIMYECTBEHHOI'O XMMUYECKOT0 aHaIn3a.

Hmemsb npedcmaenenue o eMHON JOTMKE XUMHUYECKOTO aHaIN3a, 0 MHOT00Opa3uu METO/I0B
XMMHYECKOr0 aHaliu3a M O KOHTPOJIE KauecTBa pe3yJbTaTOB KOJMYECTBEHHOTO XHMHYECKOTO
aHaiusza.

3. KpaTkoe coaep:kanue QHCHUNIUHBI:

Brenenue. [Tonstue 06 ananmutraeckoi xumMun (AX) Kak O CHCTEME 3HaHUM, ITO3BOJISIOIICH
YCTaHOBUTH KAUECTBEHHBI M KOJIWYECTBEHHBIN cocTaB BemiecTBa. 3amaun AX. AHaJIUTUYECKHMA
CUTHAJI KaK HOCUTEJIh KaYeCTBEHHOMN U KOJIMUYEeCTBEHHOU nH(popmaiuu o0 oobekTe ananu3a. [lonstue
o mpobooTOope u mpobomoaroroBke. OCHOBHbIE TpeOOBaHUS, MPEABSABISEMbIE K METOAAM
XUMHYECKOTO aHanu3a. YCIOBUSA BBIOJHEHUS OOpenesieHuid. AHaimuThyeckas Qopma,
aHAJIMTUYECKUE MPU3HAKU. AHATUTUYECKUE KIacCU(PHUKAIIMN KATHOHOB U aHHOHOB.

Cucrematnueckuii U IpoOHbIN aHanu3. CoBpeMeHHbIE METOIbl UACHTU(UKALIUN DIIEMEHTOB
U coenvHeHH. OpraHMYecKue AHAIMTUYECKUE PEAreHThl B aHAJM3€ HEOPraHWYECKUX BEIIECTB.
PaBHOBecHs B aHAIUTUYECKUX TOMOTEHHBIX U T€TEPOreHHBIX cucTeMax. OCHOBHBIE TUIIbI PEAKLIUM,
npuMmeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHCICHHE- BOCCTaHOBIICHUE,
KOMIUIEKCOOOpa3oBaHue, ocaxaeHue). Onucanue paBHOBECHS aHATUTUYECKUX PEAKIHI ¢ TOMOIIIBIO
KOHCTaHT paBHOBECHs. YUeT MOOOYHBIX PEAKIMi C MOMOIIBI0 afmapara YCIOBHBIX KOHCTaHT
paBHOBecHs. Vcnonb3oBaHuEe YCIOBHBIX KOHCTAHT PABHOBECHS JUIsl ONTUMH3ALNUNA aHATUTUYECKUX
peakuMii M NPAKTUYECKUX YCIOBUM HUX BbINOIHEHUs. (OCHOBBI METOJOB KOJWYECTBEHHOIO
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XMMHYECKOTO aHanu3a. MeToJpl KOJIMYECTBEHHOIO aHaiu3a. TpeboBaHMs, NPEIbSIBISIEMbIE K
XUMHUYECKUM PEAKLMSIM, UCTIOIb3YyEMBIM B XUMUUYECKOM aHAJIN3€. DTalbl KOJUYECTBEHHOIO aHAJIN3A.
[lonsiTHE O rpaBUMETPUYECKOM aHa/IN3€. Te€OpeTUUYEeCKHE OCHOBBI TUTPUMETPUYECKOTO aHAJIN3a.
[Tpuemsr TuTpoBanus. Pacuers! B TuTpuMerpui. I'paduueckoe oTodbpaskeHue mporecca TUTPOBAHUSL.
Ckauok TUTpPOBaHMS, TOUKA HKBHUBAJIEHTHOCTH, KOHEYHAs TOYKa TUTpoBaHus. llepBuuHble U
BTOPUYHBIE CTaHJAPThl. METOA KUCIOTHO-OCHOBHOI'O TUTPOBAaHUSA. BpIOOp KHMCIOTHO-OCHOBHOTO
unaukaTtopa. [Ipumepsl onpeaeneHuii. MeToabl OKHCIUTENbHO-BOCCTAHOBUTEIBLHOIO TUTPOBAHMUSL.
OKHCAUTENBbHO- BOCCTAHOBUTENbHBIM MNOTEHUUAN. DakTOpbl, BIUSIOUIME HA €ro BEIMYUHY.
VYpaBuenue Hephcra.

Iepmanranatomerpus. Mopomerpus. ONTUMM3aUus  yCJIOBHil ompeieneHus. Merox
KOMIUIEKCOHOMETPUYECKOT0  TUTpoBaHUsA. (OcoOEHHOCTH peaklUuid  KOMILIEKCOOOpa30BaHUS
(xematooOpazoBanusi) uoHOB MertauioB ¢ OJITA. Bpibop  onTHMaidbHBIX  YCIOBHMH
KOMIUJIEKCOHOMETPUYECKOTO TUTPOBaHUS. TUTpOBaHUE MO METOAY OCa)X/AeHHsA. MeTposjorudeckast
OlIEHKa pe3yJIbTaTOB aHaIu3a. IHIMKAaTOpHbIE U MHCTPYMEHTAJIbHbIE CLIOCOOBI YCTAaHOBJIEHUS TOYEK
SKBHUBAJIEHTHOCTH.

BBenenune B (Qu3uMKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METOJbl XUMHUYECKOTO aHajIu3a
(MMXA-OXMA). Knaccudpukamuss (GU3NKO-XUMHUYECKUX METOAOB aHain3a. AHATUTHYECKHM
CUTHAJ Kak nH(popMaTHBHAasg QYHKIMS COCTaBa BellecTBa. MeTobl KOJMYECTBEHHBIX U3MEPEHUH B
OXMA, ux XapakTepUCTUKA. AHAIUTHYECKHE W METPOJIOTMYECKHE XapaKTEPUCTUKH METOIUK

OTIpeIeIICHUSI.
4. O0beM yueOHOMH THCHHUIIINHBI
Ob6bveMm
Buabl yueOHoi1 padoThI B 3auetHbIx B akanem.
eIMHULAX qacax

O01as Tpya10eMKOCTb JMCHUIIIHHBI 110 Y4eOHOMY IJIAHY 4,0 144
Konraktnas padora (KP): 1,78 64
Jlexuunm (JIek) 0,44 16
JlaGopaTopHbie padoTsl (JIab) 1,33 48
[Ipaktuueckue 3ansarus (113) - -

CamocrositesbHas padora (CP): 2,22 80
CamMocTosTeIbHOE U3YUCHHUE Pa3/IeTIOB JUCITUTIIHHBI 2,22 80
Bua koHTpOJISA: 3a4eT ¢ OLEHKOM - -

Ob6bveMm
Buabl yueOHoii padboThI B 3auernbix | B actpoHowm.
eIMHULIAX qacax

O0mas TpyA0eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IVIaHY 4,0 108
Konraktnas padora (KP): 1,78 48
Jlexuunm (JIek) 0,44 12
JIaGopartopHsie paboTsl (JIad) 1,33 36
[Ipaktueckue 3anstus (113) - -

CamocrosteanHnas padora (CP): 2,22 60
CaMocTosTeNnbHOE N3YUEHNE PA3/IEI0B TUCIUIUINHEI 2,22 60
Bua koHTpOJIA: 3a4eT ¢ OLeHKOH - -

41




AHHOTAI U padoyeil MPOrpaMMbl AU CHHUIIHHBI
«Hnxenepunas rpapuxa» (b1.5.13)

1. Hesb TUCHUTIMHBI — HAYYUTH CTYJCHTOB BBIIOJIHATh U YUTATh YEPTEKH 110 TIPABUIIAM U
YCJIIOBHOCTSIM COIJIACHO CTaHJapTaM €IUHON CUCTEMBI KOHCTpYKTOpCcKOo# AokymeHTarmu (ECK/).

2. B pe3yabTare n3y4eHus JUCHUNIMHBI 00y4alOLIMiicsl 10 MporpaMme GakajaBpuara
HOJIKeH:

Obnaoams cnenyrommmu o0mekynbTypHbiME (OK) 1 obmenpodeccuonansapiMu (OITK)
KOMIICTCHITHSMU:

- CIIOCOOHOCTBIO K caMoopranu3anuu u camoodpaszosanuto (OK-7);

- BJIQJICHMEM OCHOBHBIMH METOJaMH, CIIOCOOAMH M CPEICTBAMH IIOJYUYEHHUS, XPaHCHHS,
nepepaboTKu HMH(POPMAIIMK, HAaBBIKAMHU PAOOTHI ¢ KOMIIBIOTEPOM KaK CpPEJICTBOM YIIPABJICHHS
undopmarmeit (OITK-5).

3namo:

- C1oco0BI 0TOOpaKEHUS TPOCTPAHCTBEHHBIX ()OPM HA TJIOCKOCTH;

- MMPaBWJIa U YCJIOBHOCTHU MPU BBITIOJTHEHUN YEPTEKEH;

- BUJIBI M3/ICITUH M KOHCTPYKTOPCKHUX JJOKYMEHTOB;

- Ha YPOBHE TPEJICTABIICHUS XapaKTEPUCTUKH (OPMBI i TTOBEPXHOCTH U3CIIUMN.

Ymems:

- BBITIOJTHATH M YMTATh YSPTESIKU TEXHUICCKUX M3JCTHI ¢ YI4EeTOM JICHCTBYIONINX CTAHIAPTOB;

- BBITIOJTHATh U YUTATh CXEMbI TEXHOJOTUYECKHUX MTPOIIECCOB;

- ICTIONIb30BaTh CPEJICTBA KOMIBIOTEPHOU rpadyKu 711 U3TOTOBJICHUS YEPTEKEN.

Braoems:

- Croco0amMu ¥ IpreMamMu N300payKeHUsI MPEMETOB Ha TIOCKOCTH;

- rpaduueckuM nakerom «Kommacy.

3. Kpartkoe cogep:xanue JTUCUMIIIIMHBI:

BBenenue. [Ipenver u metonsl mHxeHepHOU rpaduku. Kparkue ncropudeckue CBEACHUS.
3aiayu 1 MECTO Kypca B IOJArOTOBKE OakajiaBpa TEXHUKU U TEXHOJIOTHH.

Paznea 1. U31eimsi 1 KOHCTPYKTOPCKHUE TOKYMEHTBI.

1.1. Buabl u3gejinii 1 KOHCTPYKTOPCKHX IOKYMEHTOB.

Buabt wsnenuit mo I'OCT: neranb, cOOopovHas €IWHMIIA, KOMIUIEKC, KOMIUICKT. Bumapl
KOHCTPYKTOPCKHUX JOKYMEHTOB: YEpTEeX JeTanu, cOOpOYHBbIN 4YepTex, uyepTex OOIIero BHUAA,
cnenudukanus, cxema. Ludpel KoHCTpyKTOpCKUX [OKyMeHTOB. Kparkue cBeneHUs O
CTPOUTENLHBIX YePTEIKAX.

1.2. Pe3p00BbIe M3/ U COeANHEHUS.

Pe3nObl: OOpazoBanme, kiaccudukanus, u300pakeHHE W 0003HAYCHHUE HA YEepPTEKe.
CrangaptHbie pe3pOoBbie u3aenus. Omnpenenenue pe3pObl u3mepeHueM. CoequHEHHs JeTanei
6o1TOM U mNUIbKoi. Pe3nboBbie TpyOHBIE coennueHus. LlankoBbie cCOeIMHEHMSL.

1.3. DcKku3bl M TEXHMYECKHE PUCYHKH AeTaJIeil.

[TocnenoBaTenbHOCTh BBIMIOJHEHUS U300paXXKeHUI JeTanu: BbIOOp TrIaBHOTO M300paKeHHUS;
ompejfeNieHue HEOOXOIMMOTo KOJMUYecTBa W300pakeHU; TOJArOTOBKAa TONS uepreka K
M300paXeHUIO JIeTalln; 1300pa’keHNEe OCHOBHBIX BHEIITHUX M BHYTPEHHHUX odepTaHuil getanu. Oomep
JIeTaJy MPH BBITIOJIHEHUU ee 3cKku3a ¢ HaTypbl. OdopmiieHue yeprexeit u acku3on aeraneii. [Ipasua
BBITIONTHEHUS ¥ 0()OPMIICHHS TEXHUYECKUX pUCyHKOB. O003HAUEHUS MAaTEPHUATIOB.

1.4. YepTexu cOOPOYHBIX CAUHHLL.
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[IpaBuna BeIMoONMHEHMS U 0(OPMIICHHS COOPOYHOTO YepTEXa: BHIOOP TTIABHOI'O H300pakeHus,
OIIpEe/ICTICHUE KOJIMYECTBA M300pakKeHUM, HAHECEHHWE HOMEPOB IO3MIIMM, HAaHECEHUE pa3MEpOB
(rabapuTHBIC, YCTAaHOBOYHBIC, MPHUCOCAMHHUTEIbHBIC, JKCIUTyaTallMoHHbIe). Crenumdukanus.
[TpaBwuia BeImosHEHUS ¥ 0(OPMIICHHSI YepTexka O0IIero BUa.

Paznen 2. Coequnenus aeraJei.

2.1. Cxembl.

Knaccudukanus cxem mo Bupam u tunam. O6o3HaueHue cxem. [IpaBuia BBITIOJHEHUS
CTPYKTYPHBIX U MIPUHIIUIIAATLHBIX TEXHOIOTUUECKUX cXeM. CXEMBbI pacIioOKEHUL.

2.2. U300pakeHust coeUHEeHMIl 1eTajieil.

®nannessie coenuuenus. [numesrie u mmonouyHsie coequHenns. CoeTMHeHHs ITHHTOM U
mIuIMHTOM. HepasbemHble coeaMHEHHs JAeTajeil: cBapka, INaiika, ckienBaHHe, OOBaJbIIOBKa,
pa3BabllOBKa, COEJMHEHHNE 3aKIIETIKOM.

2.3. Apmatypa Tpy0onpoBo/0B.

Knaccuduxkanus apmatypsl TpyOOIpOBOAOB 10 HA3HAYEHUIO, TIO TUITY MEPEKPHITUS MOTOKA
paboueit cpenpl, 1O crocol0y MNPUCOSAUHEHUS K TPyOOMpOBOIy, MO CIOCO0Yy TepMeTH3aIiu
IITTAHIEIS.

Paspnen 3. YUeprexu cOOPOYHBIX eIMHHUL. JJIEMEHThI KOMIILIOTEPHOI rpadpuxu.

3.1. I'eomeTpryecKkue XapaKTepUCTUKH ()OPMbI M IOBEPXHOCTH M3AETH M.

Pa3meps1, nmpaBuiia UX HaHECEHUs HA YepTeke. Pa3zMepbl UCIIOHUTENLHBIE U CIIPAaBOYHBIC,
rabapuTHbIC, KOOPAMHUPYIOIIME U dYacTHhIe. ba3bl wW3MepuTenbHbIE, KOHCTPYKTOPCKHE,
TEXHOJIOTHYecKHe, BcroMorareiabHble. Hanecenue pasmepoB oT 0a3. IlpedenbHble OTKIOHEHHS
pa3MepoB TIaJAKUX TTOBEPXHOCTEH, TOMYCKH, TTOcaaku. J(OMmyCKy U MOCaaKu JyIsl IeTajei ¢ pe3b0oid.
[IlepoxoBaTocTh MOBEPXHOCTEW JeTanel, mnapaMeTpbl IIEPOXOBATOCTH, IpaBWJIa HAHECEHUS
MapaMeTpoB LIEPOXOBATOCTU IMOBEPXHOCTEH Ha uyepTexke. llpenenbHble OTKIOHEHHS (OPMBI U
PacroIoKeHusl.

3.2. lerasmpoBaHue YepTes:Keil COOPOYHBIX eUHHUIL.

[IpaBuna pgetanmupoBaHus dYepTeKEW COOPOUHBIX €IWHUIL. BEITIONHEHHE dYepTeXed u
TEXHUUYECKUX PUCYHKOB JI€Tajei.

3.3. Di1eMeHTBbI KOMIIbIOTEPHOI rpauKu.

KommerotepHas rpaduka u pemaemble e 3amauu. ['paduyeckue oOBEKThI, MPUMUTHUBBL,
aTpulyThl, cuHTe3 M300paxkenus. [Ipencrasnenue BuaeonHpopmManuy U ee MallMHHAS TEHEepaIusl.
CoBpeMeHHbIE CTaHAAPTHl KOMIIBIOTEpHOW Trpaduku, rpaduueckue S3bIKM M MeTa(ailbl.
Peanuzanus annapatHbeix MoayJeil rpadudeckoit cucreMbl. OCHOBHBIE rpaduuecKre alropuTMbl Ha
IJIOCKOCTH | B mpocTpaHcTBe. [IporpamMMHuble rpaduyeckue CHCTEMbI M UX IPUMEHEHHE.

4. O0beM y4yeOHOM TMCHMILINHBI:

Ob6beMm
Buabl yueOHoi1 padoThI B 3aueTHBIX B akanem.
eIMHULIAX qacax

OO0mas TpyA0eMKOCTb JMCIHIIJIMHBI 10 Y4eOHOMY IVIaHY 4,0 144
KonraktHas padora (KP): 1,33 48
Jlexuunm (JIek) 0,44 16
JIaGopartopHsie paboTsl (JIad) 0,22 8

[IpakTueckue 3anstus (I113) 0,67 24
CamocrositesbHas padora (CP): 2,67 96
Buj xoHTpoOJISI: 3a4eT ¢ OLleHKOM / KypcoBasi paboTa - -
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Ob6beM
Buabl yueOHol padoThI B 3agernbix | B actpoHOM.
eIMHULIAX qacax

O0uas Tpya0eMKOCTb IMCHUIIIHHBI N0 Y4e0HOMY IJIAHY 4,0 108
KonrtakTnast pa6ora (KP): 1,33 36
Jlexuuu (Jek) 0,44 12
JlaboparopHbie paboTs (J1ad) 0,22 6

[Ipaktuyeckue 3austus (I13) 0,67 18
CamocrositessHas padora (CP): 2,67 72
Buja koHTpOJIAA: 3a4eT ¢ OLeHKOH / KypcoBasi paboTa - -
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«IIpukaagnas mexanunkay» (b1.b.14)

1. Ileab AMCHMIIMHBI — HAYYUTh CTYACHTOB TBOPYECKOMY IIOAXOIY K BBITIOJHEHHUIO
WHXEHEPHBIX pPacyeTOB HAa MPOYHOCTh, KECTKOCTh M YCTOWYMBOCTH 3JIEMEHTOB KOHCTPYKIIUH,
JETAJIEW U Y3JIOB MALIMH U allaparos.

2. B pe3yabTaTe H3y4eHusl AUCHUIIMHBI CTYIEHT J0JIKEH:

Ob6nanars cienyromumMu oouenpogeccuonanvuvimu (OIIK) komneTeHIAsIMHA:

- CIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IWCIHMILIAH B
npodeccuonanbroit nesrensHoctr (OIK-1);

- CHOCOOHOCTBIO WCIOJh30BaTh 3HAHUS O COBPEMCHHOW (DU3MYECKOW KApTHHE MHPa,
MPOCTPAHCTBCHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOSHHHM  BEMIECTBA JUIS  [TOHUMAaHHS
OKpYyXaroliero mMupa u sipnernit npuposl (OITK-2).

3uams:

- OCHOBHBIC YPAaBHECHHUS W METOJIbI PEIICHUS 3a/1a4d COMPOTUBIICHHS MAaTCPUAIOB U JCTalCi
MaIlWH;

- OCHOBHBIE METOJIbI PACUYETOB Ha IMPOYHOCTh, JKECTKOCTh W YCTOWYUBOCTH DIIEMEHTOB
KOHCTPYKIIMI MaIlIMH U alapaToB;

- OCHOBBI TEOPUHU pacyeTa JIeTajaeil 1 y3JI0B MAIlIMH U anmapaToB XUMHYECKOW TEXHOJIOTHH.

Ymemo:

- TPOBOIMTH PACUYETHI DJIEMEHTOB KOHCTPYKIIMH HAa OCHOBE METOJOB COIPOTHUBIICHHS
MaTepHuaoB;

- paccuuTHIBaTh U KOHCTPYHUPOBAThH JETAU MAIIUH MO UCXOTHBIM JTaHHBIM;

- IPOU3BOAUTH PACUETHI [0 OCHOBHBIM KPUTEPHUSIM PabOTOCIIOCOOHOCTH M KOHCTPYHUPOBAHHUS
neTajed MalluH.

Bnraoemy:

- HaBBbIKAMHU pacyueTa CONPOTUBIIECHUS MaTepUaAIOB aHAIMTUYECKUMHU METOJaMH;

- HaBBIKAMH BBIOOpA MaTEpPHAJIOB IO KPUTEPUAM MIPOYHOCTH;

- pacueTamu TUIMOBBIX JIETaJIe MalllMH, OJIb3YACh clipaBOYHOM auTepatypoi u ['OCTamu.

3. KpaTkoe coaep:kanue QHCHUNIUHBI:

BBenenue

Ponb mpenmera «Ilpuknagnas mexaHuka» B (GOPMHUPOBAHUU MH)KEHEPA XMMHKA-TEXHOJIOTa.
«IIpuknagHas MexaHHMKa» Kak OCHOBa JJsi IMOHHMMaHUsA pPalOThHI, yCTpoilcTBa M Oe30IMacHOM
SKCIUTyaTallii 000pyI0BaHUS XUMUYECKOTO MPOU3BOJICTBA.

Pa3nen 1 «Onpenesienne peakuuii onop. PacrskeHue-cxatue».

Paznen 1.1. Onpenenenne peakiui omnop.

AOGCONIOTHO TBEpAOE Telo. DIeMEeHThl CTaTUKH. OCHOBHBIC MOHATHUS. AKCHOMBI CTaTHKH.
VYpaBHenus paBHoBecHs. CBS3H U UX pEaKIUU.

Pasnen 1.2. PactsaxkeHue-cxarue.

OcHOBHBIE [IOMYIICHUS W TPUHLUIBI COMPOTUBICHHUS MaTepuaaoB. MeToa ceueHHil.
Hanpsoxkenus, nedhopmaniuu u nepemenienus. 3akon ['yka. [loctpoenue amop BHYTPEHHUX YCHIUH,
HampspKeHud U nepeMenieHnid. CTaTH4ecku OnpefeuMble U CTaTHYeCKU HEONpeAeTuMbIC 3a/1auH.
JluarpamMmbl pacTsHKEHUS [UIsl MJIACTMYHBIX M XPYNKUX MAaTEepHalioB M WX XapaKTePUCTHUKH.
Jlommyckaembie HalpsHDKeHUsL. Y CIIOBUE IPOYHOCTH MPHU PACTSKEHUH (CKATHUH).

Pazgen 2 «Kpyuenue. U3ruo».

Paznen 2.1. Kpyuenue.
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3akon ['yka npu casure. BuyTpenHue cuioBble (akTopbl Hpu KpyueHHH. HampspkeHus B
CTEPXKHSAX KPYIJIOr0 ceUeHUsl. Y CJI0BHE IPOYHOCTU IIPU KPYUEHUH.

Paznen 2.2. Uzruo.

I'eomeTprueckne XapakTEPUCTUKU IUIOCKUX cedeHuH. [IoHsaTHe 4uMcToro u nomepeqyHoro
n3ru6oB. [IpaBmiia mOCTPOCHHS SMIOP MOMEPEUHBIX CHI M M3THOAONMX MOMEHTOB. OmnpeneneHue
HOPMaJIbHBIX HaNpsOKEHUH. YcloBUE NPOYHOCTH Hpu u3rube. OmpeneneHue KacaTelbHbBIX
HanpspKeHud. ParmoHnansHbie (OPMBI CEUeHUI.

Pa3nen 3 «CiioxkHOe HANPSIZKEHHOE COCTOSTHUE.

Paznen 3.1. CrioskHOE HANPSKEHHOE COCTOSTHUE.

OCHOBBI TEOPUHU HAIPSHKEHHOT'O COCTOSIHUS U TUIIOTE3bI MPOYHOCTHU. [[oHATHE HAPSAYKEHHOTO
cocTostHUs. ['1aBHbBIE MIIOMIAJKU U TJ1aBHbIE HanpspkeHus. O0o00menHblil 3akoH ['yka. HazHauenue
rUNoTe3 NpoyHocTu. [IoHATHE IKBUBANIEHTHBIX HAIPSDKEHUN U KPUTEPUEB IPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.

ToHKOCTEHHBIE COCYJBI XHMHUYECKUX Npou3BOACTB. OmpeneneHue HaNpsLKEHUH IO
6e3MoMeHTHOH Teopuu. OcHOBHBIE onylieHus. BeiBoa ypaBHenus Jlamnaca. PacueT TOHKOCTEHHBIX
00o0J104eK 1Mo ypaBHeHUIo Jlarmaca v mo cTaHaapTU30BaHHON METOAMKE. Y CIIOBUE MPOYHOCTH.

Paznen 3.3. Pacuer cxxkaThIX cTepKHEH Ha yCTONYUBOCTB.

YCTOWYMBOCTD 3JI€MEHTOB KOHCTPYKIMM. [loHsATHE KpUTHUYecKOl CHiibl U KOd(pHUIeHTa
3amaca mpo4yHocTu. Pacuer kputnueckoil cuibl no Dinepy. [Ipenensl mpumMeHUMOCTH (OPMYIIBI
Oiinepa. [IpakTuueckuii cnocod pacuera Ha yCTOMYUBOCTD.

Paznen 4 «/lerasam MammH».

Pasnen 4.1. CoenuHeHue nerajieii MallvH.

Knaccudukanus peraneii MamMH W anmapatoB XUMUYECKHUX IPOHM3BOICTB. Pe3nOoBbIe
coequHeHus. Pacyer OONTOBBIX COEIUHEHWI MNpPH MOMEPEUYHBIX W MPOJAOJIBHBIX Harpyskax.
[[Imonounble coequHenus. Haznauenue u Bl MIMOHOK. PacyeT MIMOHOK Ha cpe3 U cMsThe. Busl
capku. OOmacte npuMeHeHus. Buapl cBapHBIX MIBOB. PacueT Ha NpPOYHOCTH CTHIKOBBIX H
HAaxJIECTOYHBIX IIBOB.

Pa3nen 4.2. Bansl u ocu, X ONOPBI U COSUHEHHUS.

Banel, ux knaccudukanus u HazHadenue. Ocu. [IpoekTupoBOYHBIE pacyeThl BAJIOB U OCEH.
[Mommumnuuky ckoisbkeHud. Marepuansl Bkiaaabimied. [logmmnuanku kavenud. [IpuHnunuansHoe
YCTPOICTBO M OCHOBHBIE T'e€OMETpUuYecKrue pasMmepbl. JlOCTOMHCTBA, HENOCTAaTKU U 00JacTH
MPUMEHEHHs] TOJIIMIHUKOB KaueHUuss U cKoibxkeHus. [IpuBomnbie wmyQTol. Hasnauenwue.
Knaccudukanus Myt mo npuHIMITY OeHCTBUS U Xapakrepy pabotsl. [lopsaok moadopa mydt u
OCHOBBI IPOYHOCTHOT'O pacuera.

Paznen 4.3. Mexanudeckue nepeaaym.

3ybuateie mepemaun. OkpykHOe M paauanbHoe ycuius. Penykrtopel. OmnpeneneHue u
knaccudukanus. [Ipumepsl cxem peayKTopoB.
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4. O0beM yueOHOM THCHHMILINHBI

Ob6bveM
Buabl yueOHol padoThI B 3agerHbIX B akanem.
eIMHULIAX qacax

O0uas Tpya0eMKOCTb IMCHUIIIHHBI 110 Y4e0HOMY IJIAHY 4,0 144
Konraktnas padora (KP): 1,78 64
Jlexmuu (JIek) 0,89 32
JlabopartopHbie paboTsI (JIad) - -

[Ipaktuyeckue 3austus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buja KOHTpOJIAA: 324eT C OLEHKOM - -

O6bem
Buabi yueOHoli padoThI B 3agernsix | B actpoHoMm.
SIMHUTIAX qacax

O0uas TPyA0eMKOCTb JUCHUIIIHHBI M0 Y4eOHOMY IJIAHY 4,0 108
Konraktnas padora (KP): 1,78 48
Jlexmuu (JIek) 0,89 24
JlabopaTopubie padoTsl (JIab) - -

[Mpaktudeckue 3ausTus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Bua KoOHTpOJISA: 3a4eT ¢ OLEHKOM - -
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«JIeKTPOTEXHUKA M MPOMbILLIeHHAs Yj1eKTpoHuKay (b1.B.15)

1. Heap qucuMn/IMHbl — GopMupoBaHHue y 00yUJaromKXCsi KOMIETSHLUH, 00eCTIeYnBAIOIINX
TEOPETUYECKYI0O U IPAKTUYECKYIO0 TIOATOTOBKY BBIIYCKHMKA, YMEIOUIEr0o BbIOMpaTh U
9KCIUTYyaTUPOBATh JJIEKTPOTEXHUUECKUE M 3JIEKTPOHHBIE YCTPOICTBA, BJIAJCIOLIEIO HaBbIKAMU
WCTIOJb30BAHUSI COBPEMEHHBIX HWH(DOPMAIIMOHHBIX TEXHOJOTUH JJIsi  aBTOMATH3UPOBAHHOIO
MOJIETTMPOBAHUS U PACUETA FNEKTPUUECKUX U AIEKTPOHHBIX LIETIEH.

2. B pe3yabTaTe n3yyeHus JUCHUIIMHBI CTYIEHT 10JIKEH:

Ob6nanate crnenyromumu oowexyromypuoimu (OK) u obwenpogeccuonanvuvimu (OIIK)
KOMITETCHITUSIMU:

- CIOCOOHOCTBIO pPabOTaTh B KOJUJIEKTUBE, TOJEPAHTHO BOCHPUHUMATh COIHAJIbHBIE,
ATHUYECKHE, KOH(ECCHOHAIbHBIE U KYIbTypHbIe pasnuuns (OK-6);

- CIIOCOOHOCTBIO K caMoopranu3aiuu u camooopaszosanuto (OK-7);

- TOTOBHOCTHIO HCIOJIb30BaTh 3HAHHUS O COBPEMEHHOM (M3MUecKoil KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOEHUM  BEIIeCTBA JUId  [OHUMAaHMUS
OKpYykaroliero mupa u sisneruit mpupo;sl (OITK-2);

- BJIaJICHUEM OCHOBHBIMH METOJaMH, CIHOCOOaMU W CPEJICTBAMHU IOJyYEHHUS, XPaHEHMUS,
nepepaboTki MH(OpMAalMK, HaBbIKAMH pabOThl ¢ KOMIBIOTEPOM KaK CPEACTBOM YIIpaBJICHHUS
undopmarmeit (OITK-5).

3Hamo:

- OCHOBHbIE TIOHATHS, ONPEIENICHUS 1 3aKOHBI AJIEKTPUUECKUX IIeTel;

- METO/Ibl MOJIEJIMPOBAHMSI, aHAIM3a U pacyéTa Leneil MOCTOSIHHOTO U MEPEMEHHOTO TOKOB,
METOJIOJIOTHIO 3JIEKTPOTEXHUUYECKUX U3MEPEHUI;

- YCTPOMCTBO U MPUHIUIBI pabOThI AMEKTPOTEXHUUECKOTO U 3JIEKTPOHHOTO 000PYI0BaHMUS,
TpaHCPOPMATOPOB, FIEKTPUUECKUX MALINH, HICTOYHUKOB MTUTaHUSL.

Ymemo:

- TPUMEHATh TEXHOJOTMH MOJENUPOBaHUsA, aHaiu3a, pacuéra U IKCIUTyaTalluH
ANIEKTPUYECKHUX CETEH, MPOMBIIIEHHOT0 3JIEKTPOOOOPYAOBAHUS U ANEKTPOHHBIX MPUOOPOB;

- BBIOMpATh D3JEKTPOTEXHUYECKOE M DIEKTPOHHOE OO0OpYIOBaHHE AJs pElIeHUs 3ajad
MIPOEKTUPOBAHUS U peATU3aIMU XUMUKO-TEXHOJIOTHYECKUX POLECCOB U MTPOU3BO/ICTB.

Braoemy:

- METO/IaMU MOJETUPOBAHUS U PacUETa ANEKTPUUECKUX U ANEKTPOHHBIX LIETICH;

- HaBBIKAMH TPAKTUYECKOW pabOTBhl C JIEKTPUYECKON ammapaTypoil M 3JIEKTPOHHBIMH
yCTpOMCTBaAMU

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

BBenenue. [Ipenmer, oCHOBHBIE MOHSATHUS, METOJIOJOTHS JCKTPOTEXHUKH U AJIEKTPOHUKH.
KpaTtkue ucropuyeckue cBeleHHUsA. 3aJaydl U MECTO Kypca B MOJATOTOBKE OakalaBpa TEXHHUKH H
TEXHOJIOTHUH.

Pa3nen 1. DiexkTpuyeckue menu

- OCHOBHBIE OIIpeIeNIeHUs, ONMCAHUS TAPAaMETPOB U METOJIOB PACUETA ANEKTPUUECKUX LENEH.

OcHOBHBIE TIOHATUSL M 0003HAYEHUS DIEKTPUUECKUX BEJIMYUH U DJIEMEHTOB AIEKTPUUYECKUX
nenei. OCHOBBI 3JeKkTpoOe30macHOCTH. OCHOBHBIE TOHSATHS TEOPUHM SJIEKTPUUECKUX LIemeil.
OCHOBHBIE IPUHIIMIBI, TEOPEMBI M 3aKOHBI JEKTPOTEXHUKH. MeToabl MOACIMPOBAHNUS, aHAIN3a U
pacy€ra JIMHEUHBIX 3JIEKTPUUYECKUX LIETIel MMOCTOSTHHOTO TOKa.

- DIEKTpUYECKrue U3MEPEHUs 1 TPUOOPHI.
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MeToapl M3MEpEHUs JIIEKTPUUYECKUX BEJIMYMH: HpPSIMblE M KOCBEHHBbIE. AHAJIOrOBbIE
AIIEKTPOU3MEPUTENbHBIE U LU(POBBIC IEKTPOHHBIE MPUOOPHI: YCTPOMCTBO, MPUHLIMI ACHCTBUS,
o0JiacTi MpUMeHEHus. V3MepeHne 3IeKTPHUECKUX BEJTMYMH: TOKOB, HAIIPSDKEHHM, COMTPOTHBIICHUH,
MOILIHOCTH U SHEPTUHU.

- AHauIM3 ¥ pacuy€T JIMHENHBIX LEeNel IEPEMEHHOT0O TOKA.

Crioco0bl npescTaBiaeHus (B BUJIE BPEMEHHBIX AUAarpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEIT) U
napaMeTpsl (aMIUIMTYZa, 4acTOTa, HadalbHas (a3a) CUHYCOMJANbHBIX (YHKIMA. MrHOBEHHOE,
cpelnHee W JCHCTBYIOIIEE 3HAYCHHS] MMEPEMEHHOI0 CHHYCcOUanbHOro Toka (Hampspkenus u J1C).
AKTHBHOE, pEaKTUBHOE U IMOJHOE CONPOTUBJIEHUS BETBH. MOILHOCTh B LEMAX IEPEMEHHOIO TOKA.
Koaddunuent momrHocTH (COS(0l)) 1 €ro TEXHUKO-3KOHOMHUYECKOE 3HaueHue. [IpumeHeHne anreopsl
KOMIUIEKCHBIX 4YHMCEJI B JJIEKTPOTeXHUKE. KOMIUIEKCHBIM MeTOx pacu€ra JIMHEHHBIX Lenen
MIEPEMEHHOI0 TOKa. bamaHc MOIIHOCTH B IEMsX MEPEMEHHOIo ToKa. Pe30oHaHCHbIE SBJIEHUS B
ANEKTPUYECKUX ILensaX. Pe3oHaHC HanpspkeHWH M TOKOB. AHanmu3 M pacy€r Tpex(aszHbIX Ierneu
MIEPEMEHHOTO0 TOKa. ABTOMAaTHU3MpPOBAHHOE MOJIEIMPOBAaHUE M pacdy€T DJIEKTPUYECKUX U
ANEeKTPOHHBIX (TakeTsl mporpamm MultiSim, Mathcad, Excel).

Pa3nen 2. DiieKTpOMarHuTHBIE YCTPOHCTBA M AJIeKTPHYECKHE MAIIHHBI

- Tpancdopmatopsl.

Haznauenue u obmactu npuMeHeHus TpaHCHOPMATOPOB. Y CTPOMCTBO U MPUHIUI JEHCTBHS
osHO(a3HOro TpaHchopMaTopa. AHAJIN3 SIEKTPOMAarHUTHBIX MPOLIECCOB B TpaHc(popmarope, cxema
3ameneHus. [lorepu sHepruu B Tpanchopmarope. BHelHne XapaKTepUCTHKY.

- ACHHXpOHHbBIE MAIINHBI.

YCTpoiCTBO M IPUHIUT JACUCTBUS Tpex(da3HOr0 aCHHXPOHHOTO JABUTATENs. MexaHudecKue
u paboure XapaKTepUCTHKU. DHepreTudeckue auarpammbl. [lyCk acMHXpOHHBIX ABHUraTeneil c
KOPOTKO3aMKHYTBIM M (pa3HbIM poTOpoM. PeBepcupoBaHue 1 peryIMpoBaHUE YacTOTHI BPaIlCHUSI.

Pa3zjnen 3. OCHOBBI 2JIEKTPOHUKH

- DnemeHTHas 6a3a COBPEMEHHBIX JIEKTPOHHBIX YCTPOMCTB.

[lomynpoBoaHuKkU. YcnoBHble O0O3HAYEHMs, NPUHLUIN JEHCTBMS, XapaKTEPUCTUKU H
HA3HAYCHUE IOJYIPOBOAHMKOBBIX  JMONOB, TPaH3UCTOPOB, TUPHUCTOPOB. MHTerpaibHble
MHUKPOCXEMBI, UX Ha3HAuYEHUE, KJacCu(UKas 1 MapKUPOBKa.

-MlcTOYHHMKYM BTOPUYHOIO IEKTPONUTAHUSA U yCUIUTEIH 3JIEKTPUYECKAX CUTHAJIOB.

[TomynpoBOAHUKOBBIE BBIIPSAMUTENN: KiIacCU(UKALM, OCHOBHBIE MAapaMeTpbl, CXEMbl U
IPUHLIMI paboThl BbIIpAMHUTENS. Onekrpudyeckue (uiabTpel. Krnaccupukanuss ¥ OCHOBHBIE
XapakTepUCTUKU ycunuteneid. OOpaTHble CBsI3U B onepallnOHHbIX yemutesax (OY), ux BausHUE Ha
napaMeTpbl U XapaKTepUCTUKU ycunurens. OCHOBHbIE THIIbI ycuiauTenei Ha 6aze OVY.
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4. O0beM yueOHOM THCHHMILINHBI

O0beM
Buabl yueOHoii padoThI B 3agerHbIX B akanem.
eIMHULIAX qacax

OO6masi TpyA10eMKOCTh JUCIHHIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
KonrakTnast pa6ora (KP): 1,33 48
Jlexuuu (Jek) 0,44 16
JlabopartopHbie paboTsI (JIad) 0,89 32
[IpaxTnueckue 3anstus (113) - -

CamocronTennnasi padora (CP): 2,67 96
KonTponbHble paboThl 1,1 40
Pedepar 0,56 20
N3ydenue pa3naenoB TUCIUATIIAHBL 1,0 36
Bujx koHTpoJIsI: IK3aMeH 1,0 36

O06bem
Buabl yueOHoili padoThI B 3auernbix | B actponom.
SIMHUTIAX gacax

O0uas TPyA10eMKOCTb AUCHUIIIMHBI 110 Y4eO0HOMY IUIaHy 5,0 135
KonrakTnast pa6ora (KP): 1,33 36
Jlexuun (Jlek) 0,44 12
JlabopaTopubie padoTsl (JIad) 0,89 24
[Ipaktuueckue 3ansarus (I113) - -

CamocrositesibHas padora (CP): 2,67 72
KonTtposbHBIE pabOTHI 11 30
Pedepar 0,56 15
N3yuenue paszenoB AUCIUILIMHBI 1,0 27
Buja xoHTpoJIsA: IK3aMeH 1,0 27
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«be3onmacHocThb Ku3HeAeaTeabHOCTH (B1.5.16)

1. Heap qaucuMnaIuHbI — popMupoBaHue MpohecCHOHATFHON KyJIbTYphl 0€30MaCHOCTH, MO
KOTOPOH MOHMMAETCS TOTOBHOCTh M CIIOCOOHOCTH JIMYHOCTU HCIOJIB30BATh B MPO(ECCHOHATBHOM
JEATeIbHOCTH TPUOOPETECHHYI0 COBOKYIHOCTh 3HAHW, YMEHHMH WM HAaBBIKOB JJIsI OOECIICYCHHUS
0e3omacHoct B cepe nmpodeccnoHATBHON NesITeTbHOCTH, XapaKTepa MBIIUICHUS W IEHHOCTHBIX
OpPHMEHTAINH, TP KOTOPHIX BOTPOCHI OE30MIaCHOCTH PACCMATPUBAIOTCS B KAUECTBE MTPHOPUTETA.

2. B pe3ysabTate u3yyeHus JUCHUIIMHBI CTYIEHT 10JIKEH:

Ob6nanate cnepyromumu oowexyromypuvimu (OK) u obwenpogeccuonanvnvimu (OIIK)
KOMIICTCHITHSMU:

- CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBHI AKOHOMHYECKHX 3HaHUI B Pa3NUYHBIX cdepax
xu3HenestensHocTr (OK-3);

- CIIOCOOHOCTBIO K caMoopranu3aiuu u camooopaszosanuto (OK-7);

- CIOCOOHOCTBIO WCIIOJBH30BATh NMPUEMBI OKa3aHHs MEPBOM MOMOIIM, METOMbI 3alllUThl B
yCIOBUsX Upe3BblyaiiHbiX cutyanuit (OK-9);

- BJIaJICHHEM OCHOBHBIMH METOJIaMH 3allUTHI MPOU3BOACTBEHHOIO NIEPCOHANA U HACEICHUS
OT BO3MOJKHBIX TIOCIIC/ICTBHI aBapuii, karacTpod, cruxuitapix oenctauii (OITK-6).

3namo:

- OCHOBHBIE TEXHOC(HEPHBIE OMTACHOCTH, HX CBOHCTBA U XapaKTEPUCTUKH;

- XapakTep BO3/JCHCTBUS BPEIHBIX U OMACHBIX (DAKTOPOB HA YEJIOBEKA M MPUPOJHYIO CPEy,
METOJIBI 3aIIUTHI OT HUX MPUMEHHUTENBHO K cpepe cBoe mpodhecCHOHATEHON AeSTEIIbHOCTH.

Ymemy:

- UIECHTU(PUIIMPOBATH OCHOBHBIE ONTACHOCTH Cpeibl OOMTAaHUS YEJIOBEKa;

- OLEHUBATh PHUCK HX peaJu3allid, BBIOMpATh METOJbl 3alllUThl OT OMACHOCTEH
MPUMEHUTENILHO K cdepe cBoer mnpodeccHoHaIbHON ACATENBPHOCTH M CIHOCOOBI OOECIICYCHHS
KOM(DOPTHBIX YCIOBUH KU3HEAEATEIHHOCTH.

Bnaoemy:

- 3aKOHOJATENIbHBIMH W IIPAaBOBBIMH aKTaMU B 00JacTH O€30MacCHOCTH M OXpaHbI
OKpyXarolie cpeabl, TpeOOBaHUSMH K O€30MacHOCTH TEXHMUYECKHUX pErjaMeHTOB B cdepe
npodeccuoHanbHOM 1A TENbHOCTH;

- croco0amMu ¥ TEXHOJIOTUSIMU 3alIUTHl B UPE3BbIYAMHBIX CUTYAIHSIX;

-MIOHSATUHHO-TEPMHUHOJIOTMYECKUM aIlapaToM B 001acTu O€30MacHOCTH;

- HaBBIKAMHU pallMOHATU3ALUU MPOPECCHOHATBHON NEATEIBHOCTH C IENbI0 00ecredeHUs
0€30I1aCHOCTH U 3alUThl OKPYKAIOIIEH Cpeibl.

3. KpaTkoe coaep:xkanue QTHCHUNIUHBI:

3.1. Beenenue B Oe3omacHocTb. OCHOBHBIE TOHATHS U OlpenaeieHus. be3omacHoCTh H
yCTOHYHMBOE pa3BUTHE.

3.2. Uenosek u TexHocdepa. CTpykTypa TexHOC(hHepsl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOsTHUE TeXHOC]Eepsl U TeXHOCPEepHOH 6e30MacCHOCTH.

3.3. UnenTtudukanus 1 BO3ACHCTBUE HA YEIOBEKA BPEAHBIX U OMACHBIX (PAKTOPOB CPEIIbI
oOuTaHus.

Knaccudukanuss HeratuBHbIX (DaKTOpPOB Cpeapl OOWTaHUS deIoBEeKa. XHUMHUYECKHE
HeratuBHbIE ()aKTOPHI (BpeHbIE BellecTBa). MexaHndeckue 1 aKyCTH4YecKue KojnebaHnus, BUOpaius
U IIyM. DJNEeKTPOMArHUTHBIC M3Iy4eHUs U Tofsl. MoHu3upytomye n3nyyeHne. DNeKTPUIECKHl TOK.
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Omnacueie Mexanuyeckue (akropsl. [Ipormeccsl TopeHuss W MOXKApOB3PHIBO- OMACHBIE CBOMCTBA
BELIECTB U MaTeprasioB. CTaTUUECKOE 3JIEKTPUUECTBO.

3.4. 3ammTa 4yenoBeKka U cpenbl OOMTaHHUS OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOIHOIO,
AHTPOIIOT€HHOI'0 U TEXHOT€HHOI'0 MPOUCXOKICHHUSL.

OcCHOBHbBIE NPUHIUIBI 3aIIUTHL. 3alUTa OT XUMHUYECKUX U OMOJIOrMUECKHX HEraTHBHBIX
¢dakTopoB. 3amuTa OT SHEPreTUYECKHX BO3JACHCTBUH W (usmueckux monell. ObecrnieueHue
0€30IacHOCTH CHCTEM, pabOTaIOIIMX MO/1 AaBJIeHHEM. be30macHOCTh AKCIUTyaTaliy TpyOOIpOBOIOB
B XHMMHUYECKOW MNPOMBINUIEHHOCTH. be3omacHas »3Kcilyartalus KOMIIPECCOPOB. AHaIU3 H
OLICHUBAHME TEXHOT'€HHBIX U MIPUPOJIHBIX PUCKOB.

3.5. O6ecrieuenne KOM(POPTHBIX YCIOBUH JUTS JKU3HU U JICSTEIHLHOCTH udesoBeka. [loHsTue
KOM(OPTHBIX WM ONTUMANbHBIX yCI0BUNH. MukpokimumaTr nomMeunieHui. OcBellleHHe U CBETOBas
cpelia B IOMELIEHHUH.

3.6. [Tcuxodu3noIOTHISCKUE ¥ SPTOHOMHUYECKHE OCHOBBI 0€30TTaCHOCTH.

[Icuxuueckue mporecchl, CBOMCTBA M COCTOSIHMS, BIMSIOIIME Ha Oe3omacHOCTh. Buubl u
YCJIOBUS TPYJIOBOM E€ATEILHOCTH. DPrOHOMUYECKHAE OCHOBBI 0€30MMaCHOCTH.

3.7. Upe3BbIyaifHbIe CUTYAIlUH U METO/IbI 3aIIUTHI B YCIOBUSIX UX PEATH3AIHH.

O6urue ceeaenust o YC. [Toxap u B3pbIB. ABapUM HA XUMUYECKHU OMACHBIX 00BEKTaX.

Pagnanonnsie  aBapuu. IlpuGopsl  pagMallMOHHOW, XUMHYECKOH  pa3BeAKH U
JO3UMETPUYECKOro KOHTpouIs. Upe3BbluaiiHble CUTyallud BOGHHOTO BpeMEHH. 3aliuTa HaceJIeHHs B
Ype3BbIYAHBIX CUTyallMsX. YCTOWYUBOCTh (YHKIIMOHUPOBAHHS OOBEKTOB OSKOHOMHKHU B
Ype3BhIYATHBIX CUTYaIUSX.

3.8. Ynpasnenue 6€30MacHOCTHIO )KU3HEACATEIHHOCTH.

3aKoHOJATeNbHbIE W HOPMAaTHBHBIE IIPABOBBIE OCHOBBI YIPABJIECHUS O€30MaCHOCTHIO
AKHU3HEIEATEIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBileHUs 0e30nacHOCThI0. CTpaxoBaHUE PUCKOB.
I'ocynapcTBeHHOE ynpaBieHHe O€3011aCHOCTbIO.

4. O6beM yueOHOH THCHHIIINHBI

Ob6bvem
Buabl yueOHoi1 padoThI B 3aueTHbIx B akagem.
eIMHULIAX qyacax

OO0mas TpyA0eMKOCTh AMCUMILIMHBI 110 Y4eOHOMY IJIaHy 4.0 144
Konraktnas pa6ora (KP): 1,33 48
Jlexuunm (JIek) 0,89 32
JlaGopaTopHbie paboTsl (J1ab) 0,44 16
[Ipaktuueckue 3anstus (113) - -

CamocrositesbHas padora (CP): 1,67 60
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,1 40
[ToaroroBka k 1abopatropHbIM paboTam 0,56 20
Buja xoHTpoJIsA: IK3aMeH 1,0 36
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O0BeM

Buabl yueOHol padoThI B 3agernbix | B actpoHOM.
eIMHULIAX qacax

O0uas Tpya0eMKOCTb IMCHUIIIHHBI N0 Y4e0HOMY IJIAHY 4,0 108
KonrtakTnast pa6ora (KP): 1,33 36
Jlexuu (JIek) 0,89 24
JlaboparopHbie paboTsr (JIad) 0,44 12
[IpaxTnueckue 3anstus (113) - -

CamocrositessHas padora (CP): 1,67 45
[ToaroToBKa K KOHTPOJILHBIM paboTam 1,1 30
[ToaroroBka K 1a00OpPaTOPHBEIM paboTaM 0,56 15
Buja xouTpoJis: Ik3aMeH 1,0 27
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«IIpoueccsl n annapaTsl XuMmu4eckoii Texnoaorum» (b1.6.17)

1. Ilesb AMCHUIIMHBI — BMECTE C KypcaMu OOIIeH XUMUYECKON TEXHOJIOTHH, XUMHUYECKUX
MIPOIIECCOB U PEAKTOPOB U JIP. CBSI3aTh OOIIEHAYYHYIO U OOLICHHXEHEPHYIO MOATOTOBKY XUMHUKOB-
TEXHOJIOT0B, YTO HEOOXOIMMO IIPH MOArOTOBKE OAaKalIaBpOB 10 JAHHOMY HaIlpaBJICHUIO JJIsl HAYy4YHO-
HCCIIEIOBATENbCKOM U MPAaKTUYECKON paOOThl HAa NPEANPUATHSIX.

2. B pe3yabTare n3y4eHus JUCHUIIMHBI CTYIEHT 10JIKeH:

Ob6nanate cneaywmumu oowenpogeccuonarvuvimu (OIIK) koMmnereHIUsIMH:

- CIIOCOOHOCTHIO M T'OTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX
JMCUUILIMH B podeccuonanibHoi aesitenproctd (OITK-1);

- TOTOBHOCTHIO HCIOJIb30BaTh 3HAHUS O COBPEMEHHOM (u3MUecKoil KapTUHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOEHHM  BEIIeCTBA Uil  [OHUMAaHMUs
OKpYy Karoliero mMupa u siseruit mpupo;sl (OITK-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHHUHU BEIIECTBA, IPUPOJEC XUMUUYECKOU CBSI3U B
Pa3IMYHbIX KJIaccax XMMHUYECKUX COEIMHEHUN JUIsl MOHMMAaHMs CBOMCTB MaTepuaioB U MEXaHHU3Ma
XUMUYECKUX MPOIIECCOB, MPOTEKAIOIUX B OKpykatomem mupe (OITK-3).

3Hamo:

- OCHOBBI TEOpPUHM IEepeHOca HUMIyJbca, TEIIa W Macchl; NPHUHLHUIB (PU3NIECKOTO
MOJIETIMPOBAaHUS TIPOIIECCOB; OCHOBHBIE YPAaBHEHHS JBUKEHUS JKUAKOCTEH; OCHOBBI TEOPHH
TeIUIoNepeiaul; OCHOBBI TEOPHHM Maccolepelayd B CHCTEMax CO CBOOOJHOW M HEMOABMKHOMN
rpaHuLel pa3aena ¢ga3; TUIIOBbIE MPOLECCHl XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIINE alllapaThl
Y METOJIbl UX pacyera;

- METO/IbI MOCTPOCHUS SMITUPUUECKUX U TEOPETHUECKUX MOJENEH XUMUKO-TEXHOJIOTHYECKIX
MIPOLIECCOB.

Ymemo:

- ONpeleNsITh XapakTep IBUKEHHS >KUJIKOCTEM M Ta30B; OCHOBHBIE XapaKTepUCTUKU
MPOLIECCOB TEIJIO- M Maccolepefayu; pPacCUUTHIBATh MapaMeTpbl M BBHIOMpAThH amnmapaTrypy Ui
KOHKPETHOT'0 TEXHOJOIMYECKOro Mpolecca;

- pacCUMTHIBaTh OCHOBHBIE XapaKTEPUCTHUKU XUMHUKO- TEXHOJIOTHMYECKOro Ipolecca,
BBIOMpATH PALIMOHAIIBHYIO CXEMY.

Braoemy:

- METOJaMU TEXHOJIOTMYECKUX PAacueTOB OTACIbHBIX Y3JIOB MU JeTalieil XUMHYECKOIo
00opynOBaHUS;

- HaBBIKAMHU MTPOEKTUPOBAHUS TUIIOBBIX allapaTOB XUMUYECKOW MPOMBIIIIICHHOCTH;

- MeTOJAaMH OIpEAeJCHHs] PALUOHAIBHBIX TEXHOJOTHYECKHMX PEXKHUMOB  padOTHI
00opy10BaHUS.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

Paznen 1. I'mapoauHamMuyvecKue NPoOIecChl W ANNapaTbl XUMUYECKOH TEeXHOJIOTHH.
OcHOBBI TeopHH siBICHUH nepeHoca. OOme 3aKOHOMEPHOCTH THAPOIMHAMUKH, TEIJIoNepeaayl U
Mmacconepenaun. JKuakoctu u rasel. ['maponunamuka. Teuenue B TpyOax M kaHanax. [lomoOHoe
npeoOpa3oBanue ypaBHeHus: HaBpe-Crokca. be3pa3mepHble mepeMeHHblE -  KpPUTEpHUHU
rHJIpoArHaMuYeckoro noaobus (Diinepa, PeitHonbaca, @pyna, TOMOXPOHHOCTH), UX (PU3HYECKUN
CMBICI; NapamMeTpudeckue Kputepuu. KpurepuaabHOe ypaBHEHHE IBM)KEHHS BSA3KOW JKHIKOCTH.
Br160op ckopocTeii motokos. Ilepemernienue »uaKocTelt ¥ ra3oB ¢ MOMOIIbIO MAIIMH, MTOBBIIIAOIIUX
JIaBJICHHUE.
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Pa3nen 2. TenuioBble Npouecchl M anNapaTbl XUMUYECKOI T€XHOJIOTMH.

OcCHOBHBIE TEIUIOBBIC TPOLECCHl B XHUMHUYECKOW TexHojoruu. JluddepeHnuanpoe
ypaBHEHHE TiepeHoca dHepruu B popme TerioTsl. KOHBEKTHBHBINA NEPEHOC TEIUIOTHL. PaaraHTHBIHA
Tertonepenoc. Temnonepenaya B TOBEPXHOCTHBIX TETNIOOOMEHHUKAX.

Pa3zgen 3. Ilpouecchl M anmmapaTtbl pasjejieHHsi TOMOreHHbIX cucreM. (OCHOBHBbIE
Macco00MeHHbIe MPoIecChl).

OcHOBBI MaccooOMeHHBIX TmporeccoB. Juddepennunansnoe ypaBHeHHE KOHBEKTHBHOTO
nepeHoca Maccel B OMHapHBIX cpefax. Maccomnepenaya. MarepuaibHblil OajlaHC HENPEPHIBHOTO
yCTaHOBUBILIErocs mpouecca. Pacyer MaccOOOMEHHBIX ITPOLECCOB U allapaToB Uil CUCTEM C OJJHUM
pacnpeensieMbIM KOMIIOHEHTOM.

Pacuer mnomnepeuHoro cedeHus (IuameTpa) KOJIOHHBI, MPEAENbHO JOMyCTHUMas |
SKOHOMUYECKHU ONTHUMAaJIbHAs CKOPOCTH CIIOMIHOMN (pa3bl. OCHOBBI pacyeTa BbICOTHl MAaCCOOOMEHHBIX
anmnapaToB C HENPEPBIBHBIM U CTYNEHYaThIM KOHTakToM ¢a3. OOmue NpUHLMIBI yCTPOWCTBA U
KJIacCU(UKaAIUsl annapaToB A MAacCOOOMEHHBIX IPOILIECCOB B CUCTEMAX «Tra3(Iap)-KUAKOCTHY.
OcobeHHocTH KOHCTPYKIM abcopOepoB. OCHOBBI pacyeTa U anmapathl A TACTUIUISIIINH.

Pasnen 4. OcHoBHBbIe ruapoMexaHuyveckue mnpoueccol. I[lpomecchl m anmaparbi
pa3iesieHHus reTeporeHHbIX CHCTeM.

Pa3nenenue )xUIKUX U Ta30BbIX TE€TEPOr€HHBIX CUCTEM B IOJI€ CUJI TSKECTH. TedeHue uepes
HEMNOJIBUYKHBIE 3€PHUCTBIE U NICEBI00KIKEHHbIE clou. PUIbTpOBaHHE CYCIIEH3UN U OYHCTKA T'a30B
OT MbUIeH Ha QUIbTpaXx.

4. O0beM yueOHOH TUCUMIIIIMHBI

Ob6bveMm
Buabl yueOHoi1 padoThI B 3auetHbIx B akanem.
eIMHUIIAX qacax

OO6masi TpyA0eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY IIaHY 10,0 360
Konraktnas pabora (KP): 3,56 128
Jlexuunm (JIek) 1,78 64
JlaGopaTopHbie padoTsl (JIab) - -

[Ipaktuueckue 3ansarus (113) 1,78 64
CamocrositesbHas padora (CP): 4,44 160
CamMocTosTeIbHOE U3YUCHHUE Pa3/IeTIOB JUCITUTIIHHBI 4,44 160
Buja xoHTpoJIsA: IK3aMeH 2,0 72

B Tom unciie mo cemectpam:
5 cemecTp

OO0mas Tpyr0eMKOCTh JUCHUILIMHBI B ceMecTpe 5,0 180
Konraktnas padora (KP): 1,78 64
Jlexuunm (JIek) 0,89 32
JlaGopaTopHbie padoTsl (JIad) - -

[IpakTueckue 3anstus (I113) 0,89 32
CamocrosteanHnas padora (CP): 2,22 80
CaMocTosTeNnbHOE N3YUEHHE PA3/IEIOB TUCIUIUINHEI 2,22 80
Buja koHTpOJIA: IK3aMeH 1,0 36

55



Ilpooonsicenue mabauyol

6 cemecTp
OO6masi Tpya10eMKOCTh JUCHHUILJIMHBI B ceMecTpe 5,0 180
Kounraktnas padora (KP): 1,78 64
Jlexmuu (JIek) 0,89 32
JlabopartopHbie paboTsr (JIad) - -
[Ipaktuyeckue 3austus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CamocTosiTeIbHOE U3YUCHHUE Pa3/IeTIOB JUCITUTIIMHBI 2,22 80
Bujx koHTpOJIsI: IK3aMeH 1,0 36

O6bem
Buabi yueOHoli padoThI B 3agernsix | B actpoHoMm.
SIMHUTIAX qacax
OO6masi TpyA0eMKOCTh JUCHHUIIMHBI M0 Y4eOHOMY TUIAHY 10,0 270
KonrakTHast pa6ora (KP): 3,56 96
Jlexuunm (JIek) 1,78 48
JlabopaTopubie padoTsl (JIab) - -
[IpaxTnueckue 3anstus (113) 1,78 48
CamocrositesbHas padora (CP): 4,44 120
CamocTosTeTbHOE N3YUCHHUE PA3/IeTIOB JUCITUTIIHHBI 4,44 120
Buja xoHTpoOJIAA: IK3aMeH 2,0 54
B ToMm umciie mo cemecTpam:

5 cemecTp
OO0uas Tpy10eMKOCTh AUCHUIIMHBI B cEMecTpe 5,0 135
Konraktnas pa6ora (KP): 1,78 48
Jlexuunm (JIek) 0,89 24
JlaGopaTopHbie padoTsl (JIad) - -
[Ipaktuueckue 3ausarus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
CamMocTosTeIbHOE U3YYCHHUE Pa3/IeTIOB JUCITUTIIMHBI 2,22 60
Buja xoHTpoJIsA: IK3aMeH 1,0 27

6 cemecTp
OO0mas Tpyr0eMKOCTh JUCHUILIMHBI B ceMecTpe 5,0 135
Konraktnas padora (KP): 1,78 48
Jlexuunm (JIek) 0,89 24
JIaGoparopHsbie paboTsl (JIabd) - -
[TpakTueckue 3anstus (I13) 0,89 24
CamocrosteanHnas padora (CP): 2,22 60
CaMocTosTeNnbHOE NU3YUEHNE PA3/IEIOB TUCIUIUINHEI 2,22 60
Buja koHTpOJIA: IK3aMeH 1,0 27
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«Oo6mas xumudeckas rexHosjorus» (b1.5.18)

1. Heab IMCHUIVIMHBI — TIOJY4YCHHWE 3HAHMW B 00JacTH pealu3aluyd XHMUKO-
TEXHOJIOTUYECKUX IMPOILECCOB C YYeTOM (PU3UKO-XMMUYECKHX OCOOCHHOCTEH MPOTEKAIOUINX
peakuuii, BpIOOpa ONTUMAJBHBIX YCIOBHM pealn3yeMbIX IpPOLEccoB, BbIOOpa 3((EKTHBHBIX
pEeaKTopoB, MpUOOpPETEHUS] HABHIKOB B COCTABICHWM MAaTEPUAIbHBIX M TEIJIOBBIX OallaHCOB, B
pacuere mpoIecCOB M PEaKTOPOB Ha OCHOBE MaTEMATUYECKOTO MOZETHPOBAHMS, TIOTYYCHUS 3HAHUN
B olOmactu pa3paboTKH SHeprocOeperaromux XuMHKO-TexHojormuecknx cucreM (XTC),
0€30TXOIHBIX ¥ MATOOTXOAHBIX TEXHOJIOTHIA HA IPUMEPE COBPEMEHHBIX IPOU3BO/ICTB

2. B pe3yabTaTe n3yyeHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanate caeaywomumu oowenpogpeccuonarvuvimu (OIIK) u npogeccuonanvuvivmu (I1K)
KOMIICTCHITHSIMHU:

- CIIOCOOHOCTBIO W TOTOBHOCTHIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCIUILIMH B ipodeccuoHanbHoi nesitenbroctH (OITK-1);

- TOTOBHOCTHIO HCIIONIB30BaTh 3HAHWUS O COBPEMEHHOW (H3MYECKOW KapTHHE MHpa,
MPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOSHMM BEIIeCTBA Ui  IOHUMAHUS
OKpykaromiero mupa u siperuit npupoasl (OI1K-2);

- TOTOBHOCTBIO MCTIOJIB30BATh 3HAHUS O CTPOCHHUHU BEIIECTBA, IPUPOAEC XUMHUYECKON CBSI3H B
Pa3NMYHBIX KJTaccaxX XMMHUYECKUX COCITUHEHHUH [UTS TIOHMMAHUS CBOMCTB MaTE€pHUaIOB U MEXaHU3Ma
XUMUYECKUX MPOIIECCOB, MPOTEKAONUX B okpyxkatomeM mupe (OITK-3).

3Hamo:

- OCHOBBI TEOPUH XUMHUYECKHUX MPOLIECCOB U PEAKTOPOB;

- METOJOJIOTHIO HCCIIEJOBaHMS B3aUMOJICHCTBUS XMMHUYECKUX TpPEBpAlleHUN U SIBICHUN
MepeHoca Ha BCeX MacIITaOHBIX YPOBHSX;

- METO/IMKY BBIOOpa peakTopa U pacyéra mporecca B HEM;

- OCHOBHBIE PEAKIIMOHHBIE MTPOLIECCHl U PEAKTOPBI XMMHUECKON 1 OMOTEXHOJIOTHH;

- OCHOBHbBIE MPUHIUIIBI OPraHU3aIMM XUMHUYECKOIO MPOU3BOJICTBA, €0 HEPAPXUUECKYIO
CTPYKTYPY, METO/bI OLIEHKU 3((HEKTUBHOCTH MPOU3BOJICTBA;

- OCHOBHbBIE XUMHUUYECKUE ITPOU3BOICTBA.

Ymemo:

- paccuuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOTO MpOIIecca;

- BBIOpATh pallMOHAIBHYIO CXeMY MPOU3BOACTBA 3aJaHHOTO MPOJIYKTa;

- OLIEHUTH TEXHOJOTUYECKYIO 3(h(PEeKTUBHOCTH MPOU3BO/ICTBA;

- BBIOpaTh 3((EKTUBHBIN TUIT PEAKTOPA;

- IPOBECTH pacyueT TEXHOJIOTMYECKUX MMapaMeTPOB IS 3aJJaHHOTO MpoIlecca;

- OIPENENIUTh MapaMeTPhl HAWTYYIlIed OpraHu3alliy MMPoIecca B XUMHUUECKOM PeaKkTope.

Braoemy:

- MeTo1aMu aHanu3a dPPeKTUBHOCTU PAOOTHl XUMUYECKHX MTPOU3BOJICTB;

- METO/IaMHU pacueTa M aHau3a MPOIECCOB B XUMUUYECKUX PEAKTOpax, OMpeeieHus
TEXHOJIOTUYECKHUX TTOKa3aTeNeH;

- METO/IaMU BBIOOpA XUMUYECKHX PEAKTOPOB.

3. KpaTkoe conep:kanue QTHCHUNIUHBI:

Pa3nen 1. Xumuueckasi TEXHOJIOTHS U XMMHYeCKOe MIPOU3BOICTBO

1.1. OcHOBHBIE OINpeAeNICHUs U MOJI0KEHHUS.
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XuUMHUUECKas TEXHOJOTHUA - Hayka 00 OSKOHOMHYECKH, HKOJOTHYECKM M COLMAIBHO
000CHOBaHHBIX CIIOCO0aX U MPOIeccax MepepadOTKH ChIPhs C U3MEHEHHEM €Tr0 COCTaBa U CBOMCTB
IIyTeM MPOBEJCHUS XMMUYECKUX U (PU3NKO-XUMHUUECKUX MPEBPAIICHUN B TIPEAMETHI IOTPEOICHHS U
cpeactBa mpou3BoAcTBA. OOBEKT XHUMHYECKOH TEXHOJIOTMH - XHMHUYECKOE MPOU3BOJICTBO.
MexoTpacineBoil XapakTep XUMHYECKOM TEXHOJOTMHU. Pa3BUTHE XUMHUUYECKUMX NPOU3BOJCTB M
XUMUYECKON TEXHOJOTuU. MecTo XMMHUUYECKOW TEXHOJOTMU B MPOMBIIIJIEHHON cdepe u MEeTOI0B
XUMHUYECKON TEXHOJOTMU B HEXMMMYECKUX OTPAC/IAX MPOMBIIUIEHHOCTH. METo/bl XUMHYECKON
TEXHOJIOTUM — CUCTEMHBIH aHalIM3 M METOJbl MaTeMaTU4YeCKOro MmojaenupoBaHus. CHCTEeMHBIN
aHaJIN3 CIOXKHBIX CXEM U B3aUMOJICHCTBUIN 3JIEMEHTOB CXEMbl — IOHATUE U COJIEP)KaHHUE METO/A.
duU3nYecKoe U MAaTEMaTUYECKOE MOJIEIMPOBAHUE, ONPEICICHUE U OCHOBHBIE NOHSTUSI, UX MECTO B
MHXEHEPHO-XUMHUYECKUX HCCIIEeIOBaHUSAX M pa3zpaboTkax. MecTo M 3Hau€HUE HATYpHOro H
BBIYHMCIUTEIBHOTO SKCIIEPUMEHTA.

Coneprxanue 1 3a7a4u y4eOHOTO Kypca.

1.2. XuMHuueckoe Mpou3BOCTBO.

[ToHsITHE O XMMHUYECKOM MPOU3BOJICTBE KaK O CUCTEME MAIINH U alapaTroB, COCAMHEHHbIX
MaTepUaTbHBIMU M SHEPreTUUYECKUMU MOTOKAaMH, B KOTOPBIX OCYILECTBISIOTCS B3aUMOCBSI3aHHBIE
XUMHUYECKHE TMpeBpalleHuss U (U3NYECKUEe TPOIEeCcChl MepepabOTKU ChIpbS B IMPOIYKTHI.
MHOropyHKIIMOHATBHOCTh XWMHUYECKOTO IPOU3BOJICTBA - TMOIYYEHHE MPOAYKTOB, JHEPro- M
pecypcocOepexxeHne, MUHUMHU3alUs BO3JCUCTBUS Ha OKpyKawollyio cpeay. OOmas cTpykTypa
XUMHYECKOT0 MPOU3BOJICTBA - COOCTBEHHO XHMMHYECKOE TIPOU3BOJACTBO, XPaHEHHE ChIpbS U
MIPOIYKIIMH, TPAHCIIOPT, CUCTEMBI KOHTPOJIS U 6e30macHOoCTH. OCHOBHBIE MTOJCUCTEMbBI XUMHUYECKOTO
MPOM3BOJICTBA - TMOATOTOBKA CBHIPbS W MAaTE€pPHAIOB, XHMHUYECKHE U (DU3MKO-XUMUYECKHE
MpPEBPAILEHUS. BBIACIICEHUE MPOAYKTOB, O00E3BpeXKUBaHUE YTWIM3ALUs OTXOJO0B, TEIJIO- U
sHeproobecreyeHre, BOJAONOArOTOBKA, YIIpaBieHne MPou3BoACTBOM. OCHOBHBIE TEXHOJIOTUYECKUE
KOMITOHEHTHI - ChIphE€, BCIIOMOTATENIbHbIE MaTepHalibl, OCHOBHON U JOMOJIHUTEIbHBIA MPOAYKTHI,
OTXOJIbl, SHEPreTHYECKHE pecypchl, 00OpyJOBaHUE, CTPOUTEIbHbIE KOHCTPYKUHUU U MPUOOPHI,
MPOU3BOJCTBEHHBIN NIEPCOHA.

KauecTBeHHbIE ¥ KOJMYECTBEHHbIE  MOKAa3aTeNIM  XHUMHYECKOIO  MPOHU3BOJCTBA:
TEXHOJIOTHYECKHE MOKa3aTelt - MPOU3BOAUTEIHHOCTh U MOIIIHOCTH IPOU3BOJICTBA, BHIXO MPOAYKTA,
pacxoaHble KO3()PHUIMEHTHI IO CHIPHIO U SHEPTUHU, UHTEHCUBHOCTD MTPOLIECCOB, KAUECTBO MPOIYKTa;
HSKOHOMUYECKUE TIOKa3aTeld - CceO0ecCTOMMOCTh MPOJYKTa, MPHUBEACHHBIC 3aTpaThl, yAeIbHbIC
KaluTajibHbIe 3aTPAThl, IPOU3BOAUTEIBHOCTD TPY/IA; IKCILUTyaTAI[MOHHBIE TOKA3aTEIH - HAJCKHOCTD
u 0Oe30macHOCTh  (PYHKIIMOHUPOBAHUS CHCTEMbI, YYyBCTBUTEIBHOCTb, PETyIUPYEMOCTb U
yIOpaBIsieMOCTh MPOLIECCa; COLMAaIbHbIE TOKa3aTeNud - BO3ACWCTBHE HA OKPYXKAWIIYIO Cpemy,
0€e301MacHOCTh 00CTY>KUBAHUS, CTETICHb MEXaHU3AIMH U aBTOMATHU3AI[1H.

1.3. CoIpbeBbI€ pecypchl, BOJIa M SHEPTUs B XUMHUECKOM IPOU3BOJICTBE.

Knaccudukanusi cbIpbeBbIX PECYpCOB MO PAa3IMYHBIM MpPU3HAKaM - ()a30BOMY COCTOSIHHIO,
MIPOUCXOXKICHUIO, HUCTOYHHKaM. MuHepanbHOe Cbipbe (pyAbl U TOJE3HBIE HMCKOMAEMBIE),
OpPraHUYecKoe MPUPOAHOE ChIPbE (TOpIOYME HCKOINAEMbI€), PACTUTEIbHOE M JKUBOTHOE CHIPHE,
BTOPUYHOE CBIPbE - MX MCIIOJIB30BaHME U MyTH NepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHOMN
00paboTKU ChIpbsl (OOOTrameHue, OYMCTKA, IMOJrOTOBKA K TPAHCIOPTHPOBKE M MepepaldoTke).
[TonsTHe, CymHOCTH W TMPUMEPHI YIIyOJEHHS HWCIONB30BAHUS CHIPbS, KOMOWHHUPOBAHUS
MIPOU3BO/ICTB M KOMIUIEKCHON NEpepadOTKU ChIPbSL.

3HaueHUE M UCIOJIb30BAHUE BOABI B XHUMHUYECKHX NPOM3BOJACTBAX. VICTOUHHMKH BOJBI
TpeboBaHMs K TEXHOJIOTHYECKOM U ObITOBOI Bozie. [IpoMbllIeHHas MOATOTOBKA BOBI M METO/IbI €€
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OUYHUCTKU OT npuMeceid. OCHOBHBIE METO/Ibl KOHTPOJIS KAueCTBA BO/bl. DKOHOMUS BOJAONIOTPEOICHUS
B IIPOU3BOICTBE. BO100OOGOPOTHBIE CHCTEMBI.

Bupl 1 MCTOYHUKH SHEPTUM B XUMHUYECKON MPOMBIIIICHHOCTH. MacimTalObl motpedieHus u
CTIOCOOBI YMEHBIIICHUS SHEPTeTHYEeCKUX 3aTpaT. CYUIHOCTh  PUMEPHI pereHepaliiy U peKyrnepanuu
SHEPruu. DHEProTeXHOJOrHYECKUE CUCTEMBI. BTOpHYHBIE SHEPIEeTUUECKUE PECYPCHI.

Pa3nen 2. TeopeTuueckue 0CHOBbI XHMHYECKHUX MPOLIECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONPEEICHUS U TTOJTIOKECHHS

OU3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMHUYECKUX MPEBpAIllEHUN - CTEXMOMETPUYECKHE,
TepMOJUHAMHUYECKHE, KuHeTHudeckue. IlokasaTenm XUMHYECKOrO IpPEBpallleHUuss - CTENeHb
MpeBpaIleHus], BBIXOJ NPOAYKTa, HHTETpaibHas U AuddepeHnanbHas CelIeKTUBHOCTH, CKOPOCTH
peaxkiuu 1 NpeBpalleHus peareHTOB.

2.2. XUMHYECKHUE TIPOIECCHI.

Onpenenenne. Kiaccupukanys XUMHYECKUX IPOLECCOB MO Pa3IMYHBIM TpPHU3HAKAM -
XUMHYECKUM (BUJ XMMHYECKON peakluu, TEepPMOJMHAMHYECKHE XapaKTEepUCTUKH, CXeMa
npeBpaleHuil) v (a3oBbIM (YHCIIO U arperaTHOe coCTosHuE (a3).

I'omorennsIii xumuueckuil mpormecc. OmnpeneneHre W HOpUMeEphl. BiusHMEe XUMHUYECKUX
MIPU3HAKOB M YCJIOBUI MPOTEKaHUs Mpolecca Ha ero nokazarenu. CrocoObl MHTEHCU(PUKAIUH.

[lonsaTe onTUMaNbHBIX TemmepaTyp. ONTUMallbHBIE TEMIIEpaTypbl UII OOpAaTUMBIX U
HeoOpaTUMBIX 3K30- U IHJIOTEPMUYECKUX PEAKIIHI.

['ereporennslii (HeKaTaIUTUYECKUI) XuMudeckuil mpouecc. OmnpeneneHue U MPUMEPSI.
Crpykrypa mpolecca ¥ ero cocrasismoomue (craauu). Habmromaemas CKOpPOCTh XMMHUYECKOTO
npesparnieHus. O6nactu (peKUMBbI) TPOTEKAHUS TPOIEeCCca, TUMUTHPYIOIIAsT CTa U,

I'eTeporeHHsiii XuMuuyeckuii mporecc 'raz (KUAKOCTh) - TBepmoe". (OOocHOBaHUE,
MMOCTPOCHUE W aHAIM3 MATEMaTHYECKON MOJENH sl peakuil TopeHus (MOJeNb "CKUMAIOMIAsCs
cdepa') U TOMOXUMUYECKOH (MoIenb "¢ HeB3auMoieHcTByomuM siapom'). Habmromaemasi CKopocTh
MpEeBpAIEHUs, BpeMsl MpEBpallleHuss U MyTH HHTEHCU(UKALUU JUIsl Pa3lIuyHbIX obsacteit
MPOTEKaHus Mpolecca.

I'eTeporeHHpiii XUMUYECKU Tpoliece 'ra3 (KUAKOCTh) - KUAKOCTH'. (OOOCHOBaHWE,
MIOCTPOCHHE U aHAJHM3 MaTeMaThuueckoil monenu. Habmoqaemas ckopocTh MpeBparieHus 1 00J1acTu
nporekanus npouecca. [yt unrencudukanuu i pa3andHbIX PeKUMOB MpoIiecca.

Karanmutnuecknii mponecc. Onpenenenue, kiaccudukaus, NpuMepbl. [ eTeporeHHbIN
KaTaju3 Ha TBepAOM Katanuzatope. OOOCHOBaHUE, TOCTPOCHUE U aHAJIU3 MaTEMaTUYECKONH MOJETN
Ha KaTaJTUTHYECKON IMOBEPXHOCTH U B MOPUCTOM 3€pHE Karanmuzaropa. HaOmromaemasi cKOpocTh
MpeBpalieHuss W o0nacTu mpoTekaHus rmpouecca. CTeneHb MCMOIb30BaHUS BHYTpPEHHEH
noBepxHOCTU. [1yT HHTEHCUpHUKAIIUN KaTATUTUHYECKUX MPOIECCOB.

2.3. XuMHUYECKHE PEAKTOPBHI.

OnpeneneHve M Ha3HAUY€HHE XHUMHYECKOTO peakTopa. PeakTopbl B XUMHYECKHX U
HEXMMHUYECKHUX OTpacisiX MpOMbIIIIeHHOCTH. (O030p THIOB XHUMHUYECKHMX pPEaKTOPOB, UX
CTPYKTYpHBIE dJIEMEHTHI (PeaKkIIMOHHAs 30Ha, YCTPONUCTBA BBOJIA M BHIBOJIA, CMEIICHUS, Pa3AeTIeCHHS
U pacrnpeeseHns MOTOKOB, TEIIO0OMEHHbIE 3JIEMEHTHI), OCHOBHBIE MPOLIECCH U SBJICHUS B HUX.

Cuctemaru3zanysi NpOLECCOB B XMMHUYECKOM pEaKTope M0 MacumTaly HMX NpOTEKaHUS:
XMMHYECKas peakliysi, XHMHUUECKUI Mpolecc B 3IEMEHTapHOM 00beMe, MPOLECChl B PEaKIIMOHHOM
JIEMEHTE U B PEAKTOPE B LIEJIOM, - UX B3aUMOCBS3b U HE€papXUUecKas CTPyKTypa MaTeMaTH4eCcKOn
MOJIENH Tpoliecca B peakTope. [Ipumeps! nporeccoB B pa3nMyuHbIX BUAAX XUMHUUECKUX PEAKTOPOB.
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Krnaccudukaius mpoieccoB B peakTopax Mo pa3iTudHBIM IMPHU3HAKAM - BHJ XUMHUYECKOTO
rpoiiecca, OpraHu3alus MOTOKOB PEareHToB (CXxema JBUKEHUSI PETEHTOB Yepe3 PeakTop, CTPYKTypa
MIOTOKOB B PEAKIMOHHOW 30HE), OpraHu3alus TEIUIOBBIX IMOTOKOB (TEIJIOBOM peEXUM, cXema
TETI000MEeHa), CTAIIMOHAPHOCTH IpoIiecca.

O06ocHOBaHME ¥ TIOCTPOCHUE MATEMATHYECKON MOJIEIHN IPOoliecca B peakTopax pa3indyHOro
TUMA KaK CHUCTEMBbl YpaBHEHUW MAaTEpUAIBLHOTO W TEIUIOBOrO OajaHCOB HAa OCHOBE JAHHBIX O
CTPYKTYpE TOTOKAa, XMUMUYECKHUX MPEBPAIICHUIX, SBJICHUSAX IEpEHOCA TeIla M BEUIECTBA U UX
B3aumojieiicTBur. CucremMaru3anusi u KiIacCU(UKAIMsd MaTeMaTHYSCKHX MOJIEJICH IMPOIECCOB B
peakTopax.

N3otepMuueckre Mporecchl B XUMHUYECKOM peakTope. BiusHue CTPYKTYphl IOTOKA
(MneanbHOE CMEILIEHUE U BBITECHEHHUE), CTALIMOHAPHOCTH IIpoliecca (MMPOTOYHBIN U TEPUOTIUYECKHUI),
rapaMeTpoB W YCJIOBHM NPOTEKaHHs Ipoilecca (Temreparypa, KOHIEHTpalus, JaBjeHUuEe, 00beM
pPEaKIIMOHHOW 30HBI, BpeMs), BHUJAa XUMUUYECKOW peakimuu (ImpocTas M CJIOXKHas, oOparumasi u
HeoOpaTuMasi) ¥ ee rmapamMeTpoB Ha MpOQMIN KOHLUEHTPAalUN U MOKa3aTeau Mpolecca B PEaKTope
(cTeneHs mpeBpalIeHus, BEIXO MPOIYKTa, CEIEKTUBHOCTS Tporiecca). OCHOBHI pacuera mpoiecca B
peakrope. ComoctaBieHue 3¢p(HEKTUBHOCTH TPOILIECCOB B PEAKTOPAX, OMHMCHIBAEMBIX MOJCISIMHU
UJICATHHOTO CMEIICHUS U BEITECHEHUSI.

Hewnsorepmuueckue mporecchl B XUMHUYECKUX peakTopax. OpraHu3aius TeIIOBbIX MTOTOKOB
U PSKHMOB B XMMHUYECKHX peakTopax. PacmpeneneHue temmeparypbl, KOHIIEHTpPAIUd U CTEIICHH
MPEBpAICHUs B PEAKTOPE B PEKUMaX UACATHPHOTO CMEIIEHUS U BBITECHEHUS, aiabaTHIeCcKOM U C
TertooOMeHoM. CBsi3p TeMIlepaTypbl W CTETNIEHH TMPEBPAICHUS B aauadaTHYECKOM IPOIEcCe.
ComnocraBieHe ¢ U30TEPMUUECKUM PEKUMOM. UHCIIO U yCTOMYHUBOCTH CTAllMOHAPHBIX PEKUMOB B
peaxkTopax UIeallbHOTO CMEIICHHUSI.

2.4. IIpOMBIIIJIEHHBIE XUMHYECKHUE PEAKTOPBHI.

Ha xoHKpeTHBIX mpumepax MPeAMETHO PacCMAaTPHUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI IS
MIPOBEJICHUS] TPOLIECCOB TOMOICHHBIX, T€TEPOr€HHBIX M KaTaIUTHUYECKUX - THUIIBI PEaKTOpOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH pexXuMa, 0071acTH UCIIOIB30BaHUSI.

Pa3jien 3. Xumuueckoe npou3BoACTBO, KAK XUMHKO-TexHoornyeckasi cucrema (XTC).

3.1. CTpykTypa ¥ ONMMCaHUE XUMHUKO-TEXHOJIOTMUYECKON CUCTEMBI.

XHWMHYECKOE TMPOU3BOJICTBO Kak XUMHKO-TexHojornuyeckas cucrema (XTC). Ilonstue
cucteMbl 1 XTC. CoctraB XTC: anemMeHThI, CBsI3U, MoJcucTeMbl. DneMeHTsl X 'C, kmaccudukamus
[0 BHUJYy NPOLECCOB W Ha3HAYeHUIO. TexHojorumueckue cBs3u aneMeHToB XTC (MOTOKM).
[TocnenoBarenbHas, mapajuleNbHasi, pa3BETBICHHAs, MOCIEA0BaTeNbHO-00BOAHAs (Oaiimac),
oOpatHas (peluKI) TEXHOIOTUYECKUE CBsA3U. X cXxeMbl U Ha3HAuYEHUE.

Onucanne XTC. Buger monmeneéi XTC - omnumcarenpHbie W rpadudeckue. OmnucaTenbHbIC
MOJIETIN - XUMUYecKas cXxemMa U MaTeMaTtuueckas Mojenb. ['padudeckre Moaenu - GyHKIIMOHATIbHAS,
TEXHOJIOTHYecKas, CTPYKTypHas M Jpyrue (cmernuanbHble) cxeMbl. HazHaueHue, mpuUMeHEHUEe U
B3aMMOCBSI3b MO/IEIICH.

3.2. Anamuz XTC.

[lonstue, 3anaun u pe3ynbrarsl ananusa XTC - cocrosinue XTC, MmaTepralibHbIN U TEMIIOBOU
0anmaHChl, MOKA3aTENH XUMHUYECKOTO IPOU3BOICTBA.

CpoiictBa XTC Kak CHCTEMBI: B3aUMOCBSI3aHHOCTh PEXHUMOB JIIEMEHTOB, pa3nyue
ONTUMAJIBHOCTH JJIEMEHTa OJMHOYHOTO U B CHUCTEME, YCTOMYMBOCTh M CYLIECTBOBaHUE
CTallMOHAPHBIX PEKUMOB U JIp.
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MatepuanbHblii U TEIIOBOM OanaHChl. MeToIMKa COCTaBIEHMS U pacueTa MaTepHalIbHBIX U
teruioBbix 6aancoB XTC u ee moacucrem. OcobeHHOCTH pacdeTa OalaHCOB B CXEMaX C PELUKIIOM.
®opmbl IpeicTaBiieHus 0amaHcoB (TaOaUIbI, TUarpaMMbl U Jp.).

MarepuanbHblii OanaHc Uit MAaCCOOOMEHHBIX M PEaKIIMOHHBIX 3JIEMEHTOB. Vcnoiap3oBanue
CTCXMOMETPUYCCKUX, TEPMOJMHAMUYECCKHMX H  MEXK(Pa3HbIX  OalaHCOBBIX  COOTHOIICHHUH.
CTexuoMeTpru4ecKiue COOTHOLIEHUS M MX PasHOBUAHOCTU. CTEneHb HMCIOJIB30BaHUS CHIPHEBBIX
pecypcoB.

DOHTANBNUIHBIHA, SHEpreTHYecKnH (110 MOTHOW SHEPTUn ) ¥ dKcepreTruueckuii 6anancer u KI1/I.
Wx conocrapnenue u ucronb3oanue B aHanuze XTC.

3.3. Cunres XTC.

[Tonstue u 3amaun cunTe3a (moctpoenusi) XTC. OcHoBHbIe 3Tamnbl pazpadotku XTC. Ponb
MaTeMaTHYEeCKUX U IBPUCTUUYECKUX METOJIOB.

OcHoBHble KoHIenmuuu npu cuHTe3e XTC: MOoTHOE WCHOJb30BaHUE CBHIPHEBBIX U
SHEPTEeTUUYECKUX PECYPCOB, MUHUMM3AIUS OTXO/0B, ONTUMAILHOE UCTIOIB30BaHHE anmapaTypsl. x
coJiepKaHue U crocoObl peanuzanui. KoMOuH1poBaHHBIE MPOU3BOACTBA, COBMEIIEHHBIE TIPOLECCHI,
BTOPUYHBIEC SHEPTETUUECKUE PECYPCHI, IHEPTOTEXHOJIOTUYECKUE CUCTEMBI, epecTpanBaeMbie XTC,
3aMKHYTbIE, MAJIOOTXOAHBIC TTPOU3BOCTBA - UX MOHATHS, OCOOEHHOCTH ¥ TIPUMECHECHHE.

OAHOPOHBIE TEXHOJOTUYECKUE CXEMBI: CUCTEMAa PEKyIEpPaTUBHOIO TEIJI00OMEHa, CUCTEMa
pasaenieHuss MHOTOKOMIIOHEHTHOW CMecH, CHUcTeMa peakTopoB. (OCHOBBI IOCTPOCHMSI HUX
ONTUMAIBHOU CTPYKTYPBI

Pasjnen 4. IlpoMbllivieHHbIE XUMHYECKHUE MIPOU3BOACTBA.

XHWMHUYECKUE TPOU3BOJCTBA PACCMATPUBAIOTCA NPEIMETHO KaK pealn3anus H3Y4YEHHBIX
TEOPETUYECKUX OCHOB XHMMHUKO-TEXHOJOTHYECKHUX TmporeccoB U XTC, KOHIEMUMI MOCTPOEHUS
BoicOkOdhdekTrBHON XTC. OCHOBHOW akIEHT JeiaeTcss Ha (U3UKO-XUMHUYECKHE OCHOBBI
KOHILIECTIIINY ITOCTPOEHUS TEXHOJIOTMYECKON CXEMBI TPOU3BOACTBA U €ro noacucrem. [Iponssoacteo
cepHor KucnoThl. [Ipon3BoacTBo ammmaka. Ilpon3BoacTBO a30THOM KHUCIOTHL. [Ipou3BOACTBO
CTUpOJIA.

Paznea S. CoBpeMeHHbIE TEHJAEHIIMUA B PA3BUTHM XUMHYECKOH TEXHOJIOTHH.

Tekymniee cCOCTOAHME XMUMHYECKOW MPOMBIIIJIEHHOCTH B MHUPE U TEHJICHLHUU €€ pPa3BUTHSL.
[lepcnekTUBHBIE UCTOYHUKHU ChIpb M 3HEpruu. Knacrepuzauus XUMHYECKOW MPOMBILIJIEHHOCTH.
CoBmMmeniennble mporecchl. [ nOkue u nepecrpauBacMblie TEXHOJIOTHYeCKHe cxeMbl. HOBbIe XUMUKO-
TEXHOJIOTHYECKHE MPOIIECCHI U CIIOCOOBI MOMyueHUs TpoAyKToB. HaHoTexHOIOT Ul

4. O6beM yuyeOHOi TUCIUNTHHBI

O6bem
Buabl yueOHoi1 padoThI B 3aueTHBIX B akagem.
SAMHUIIAX Jacax
OO0mas TpyA0eMKOCTb JMCUMIIMHBI IO Y4eOHOMY IIaHy 6,0 216
Konraktnas pa6ora (KP): 2,22 80
Jlexuunm (JIek) 0,89 32
JIaGoparopHsbie paboTsl (JIad) 0,44 16
[Tpaktuueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,78 100
Buja koHTpOJIA: 3K3aMeH 1,0 36
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O0BeM

Buabl yueOHol padoThI B 3agernbix | B actpoHOM.
eIMHULIAX qacax
O0uas Tpya0eMKOCTb IMCHUIIIHHBI N0 Y4e0HOMY IJIAHY 6,0 162
KonrtakTnast pa6ora (KP): 2,22 60
Jlexuu (JIek) 0,89 24
JlaboparopHbie paboTsr (JIad) 0,44 12
[Ipaktuyeckue 3austus (I13) 0,89 24
CamocrositessHas padora (CP): 2,78 75
Buja xoHTpoJIfA: IK3aMeH 1,0 27

62




AHHOTanus padoyeil MPOrpaMMbl AUCHHUIIIMHBI
«Cucrembl ynpasJjieHUs XHMHKO-TeXHOJI0TrHYecKuMHu npoueccamu» (b1.5.19)

1. Heab qucuMNJIMHBI — 1aTh 0a30BbIC 3HAHUSA [0 TEOPHHU CHCTEM YIIPABICHHUS XUMHUKO-
texHosornueckumu npoueccamu (CY XTII), npuButh HaBbIkM U ymMeHue ananu3za cBoictB XTI kak
00BEKTOB YIIPABIICHHS U PAKTUIECKOTO MPUMEHEHHS TEXHUYECKUX CPEJICTB YIPABICHHSL.

2. B pe3ysabTate u3yyeHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

- CIIOCOOHOCTHIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIMILIHH B ipodeccuoHanbHoi nesirenbaoctr (OITK-1).

3uams:

- OCHOBHbIE TIOHATHUS TEOPUH YIPABIICHUS; CTATUYECKUE U JUHAMHYECKHUE XapaKTEPUCTUKU
00BEKTOB ympaBieHHs; OcHOBHble BUAbI CAY u 3akoHbl peryaupoBanus; tumnoBele CAY B
XUMHYECKON IMPOMBIIIJIEHHOCTH; METOJbl M CPEICTBA M3MEPEHUS OCHOBHBIX TEXHOJOTHYECKHX
napameTpoB; ycTondnBocTh CAY; ocHOBHBIE MOHATUSA O HEMUHEHHBIX CAY, peneiHbIX cucrteMax,
JIOTUYECKUX aIrOpUTMax YIPaBJIEHUS, alalTUBHBIX U ONTUMAJIbHBIX CUCTEMAaX yIpPaBICHHUS.

Ymemo:

- OIpenensiTh OCHOBHBIE CTAaTUYECKHE M JIMHAMUYECKHE XapaKTEpUCTUKU OOBEKTOB
YIpaBJIEHUS; BBHIOMpATh PALMOHAIBHYIO CUCTEMY DETYJIHMPOBAaHUSA TEXHOJIOIMUYECKOTO MpOIecca;
olleHHUBaTh ycronunBocTh CAY; BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB A AuarHocTuku X TII.

Bnaoemy:

- METOJIaMU TEOPHHM aBTOMATUYECKOTO PETyJIMpPOBAHMS, OpraHM3allMM U pacuéra CHUCTEM
ONTUMAJILHOTO YIPABJIEHUS MPOIIECCAMU XUMUYECKON TEXHOJIOTHU U TIepepaboTKU OJIUMEPOB.

3. KpaTkoe conep:kanue JUCHUNIUHBI

Pa3znen 1. OcHOBHBIEC NOHATHA YNPABJIECHUS XMMHKO-TEXHOJOTHYECKHUMH MPOLECCAMHU.
3HaueHWEe aBTOMATUYECKOI'O YIPABICHUA [ pPa3BUTUSA XUMHUYECKOM IPOMBIIIJIEHHOCTH.
Oco0eHHOCTH yNpaBiIeHUS XUMUYECKUM MPEANPUATHEM U XUMUKO-TEXHOJIOTHUECKUM MPOLIECCOM.
TexHnuko-skoHoMU4eckuii 3¢(deKkT BHEOPEHHsS aBTOMATU3UPOBAHHBIX CHCTEM YIpaBieHus. Poib
CUCTEM YIpaBJIeHUS B oOOecrneueHUu Oe30MaCHOCTH XHUMHYECKOro IPOU3BOJCTBA U OXPaHbI
OKpy»Kamwmeh cpeasl. OCHOBHbIE TEpMHHBI U omnpeneneHus. Mepapxus ynpasieHus. OCHOBHbIE
npuHIUIG! yrnpasiaeHus. Knaccudukanus cucrem ynpaieHus OyHkimonanbHas cTpykrypa CAY.
[Toka3zaTenu kayecTBa ynpaBJICHHUS.

Paznea 2. OCHOBBI TeOpHMH ABTOMATHYECKOI0 ynpaBJjieHMsl. MaTeMaThudeckue Mojelu
CAY. [unamuueckue xapakrepuctuku CAY. Hcnosb3oBaHue ONEpalMOHHOTO MCYUCICHUS IS
aHanu3za CAY. TunoBble JUHAMHYECKHE 3BEHbs. BpeMEeHHblE M YaCTOTHBIE XapaKTEPUCTUKH.
DOKBUBAJICHTHBIE PE0OpPa30BaHUs CTPYKTYPHBIX cXeM. Y cToiunBocTh TuHEHHbIX CAY ¢ oOpaTHOMI
cBs3blo. Kitaccudukanus u OCHOBHBIE CBOWCTBA OOBEKTOB yImpaBieHUS. MeToabl onpeaencHus
CBOMCTB OOBEKTOB YyIpaBieHus. OCHOBHbIE 3aKOHBI PEryJHpOBaHUS. Perymsaropbsl Ha OCHOBE
HCKYCCTBEHHBIX HEHpOHHBIX ceTeil. L{udposbie u podacTHBIE cUCTEMBI yrpaBieHus. Bpidbop 3akoHa
pEeryjiupoBaHuss M ONpEIEICHUE ONTUMAJIBHBIX MapaMETPOB HACTPOMKHU IPOMBIILICHHBIX
PETYISITOPOB.

Paznen 3. M3mepeHHe TEXHOJTOIMYECKHMX NApaMeTPOB XHMMHMKO-TEXHOJOTMYECKOIo
npouecca. ['ocynapcTBeHHass CUCTeMa IMPOMBIIUIEHHBIX MPUOOPOB M CPEICTB aBTOMATHU3AIMM.
OCHOBHBIE TEPMMHBI U ONpPEIEIEHU METpoIorui. Meronasl n3mMepenuil. CpeacTsa N3MEPUTEIBHON
TEXHUKU, WX CTaTHYECKHMEe M JAuHamuueckue cBoicTBa. [lorpemHoctn u3mepeHuil. CrocoObl
nepegayn uHGOpManuu Ha paccrosHue. OpraHuzanus AUCTaHIMOHHOM aumarHoctuku XTI
N3mepeHne OCHOBHBIX TEXHOJIOIMYECKHX IIapaMETpOB: JaBIEHUS, TEMIIEpaTypsl, pacxoja u
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KOJINYECTBA, YPOBHS JKUJKOCTH M CBHITyYUX MATEpPHAJIOB, COCTaBa U (PU3UKO-XUMHUYECKUX CBOMCTB
BEILIECTB.

Pasznen 4. OCHOBBI IPOEKTHPOBAHMSA ABTOMATHYECKHX CHCTEM YIPaBJIECHHMS XHMHKO-
TexHoJoruyeckumMu npoueccamu. Ocobennoctu ynpasinenuss XTII. PerymupoBanue OCHOBHBIX
TEXHOJIOTMYECKUX IMapaMeTpoB: pacxoia, JAaBlieHHs, TemmepaTypsl, ypoBHs, PH. Texunuueckue
cpeactBa CAY. OCHOBHbBIE Pa3HOBHIHOCTH YTNPABIISIIOIIMX YCTPOHCTB. THMbI, XapaKTepUCTHUKU U
pacy€T WCHOJHHUTENBHBIX MEXAaHU3MOB M PETyIHpYyOmuX opranoB. OdopmiieHHE MPOEKTHOTO
3aJaHNs HAa aBTOMATH3ALHUIO TEXHOJIOTWYECKOTO Ipoiecca. Beibop Touek nM3MepeHusi, KOHTPOJI,
YIPABIIEMbIX [1APaMETPOB U YNPABIAIOLUX Bo3aeHcTBUN. CTaHAapThl U YCIOBHbIE 0003HAYECHUS
i TexHosiornueckux cxem. OcHoBHble cBeieHus 00 ACY TII B XuMU4eCKON MPOMBIIUIEHHOCTH.
[Tpumepsr ACY TII B xuMuueckoi mTpOMBIIIIEHHOCTH. OCHOBHBIE BBIBOJIBI 110 Kypcy. COBpeMeHHbIE
tennenuuu B pazsutuu CY XTII.

4. O0beM yueOHOM THCHHMIIINHBI

O6bem
Buabi yueOHoii padoThI B 3ageTHBIX B akagem.
SIMHUTIAX qacax

O0uas TPya10eMKOCTb JUCHUNIMHBI 10 Y4eO0HOMY IUIAHY 5,0 180
KonrakTHast pa6ora (KP): 1,33 48
Jlexmuu (JIek) 0,89 32
JlabopaTopubie padoTs (J1ab) 0,44 16
[IpaxTueckue 3ansatus (I113) - -

CamocrositesbHas padora (CP): 2,67 96
CamocTosTenbHOEC U3YYCHHUE Pa3/IeTIOB JUCITUTIIHHBI 2,67 96
Buja xoHTpoJIsA: SK3aMeH 1,0 36

Ob6bveMm
Buasbl yueOHoi1 padoThI B 3aueTHbIX B actponowm.
eIMHULIAX qyacax

OO0mas TpyA0eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY IJIaHY 5,0 135
Konraktnas pa6ora (KP): 1,33 36
Jlexuunm (JIek) 0,89 24
JlaGopaTopHbie padoTsl (JIab) 0,44 12
[Ipaktnueckue 3anstus (113) - -

CamocrositesbHas padora (CP): 2,67 72
CamocTosTenbHOE U3YUeHHE PA3/IeIOB TUCIUTUINHBI 2,67 72
Buja xoHTpoJIsA: IK3aMeH 1,0 27
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4.4.2 TucuMIUINHBI BADUATHBHOI YacTH (00s13aTe/IbHbIE THCIUTLINHBI)

AHHOTaUHs padoyeil MPOrpaMMbl U CIHHILTHHBI
«OCHOBBI 3KOHOMHMKH ¥ yNPaBJIeHHs MPOU3BOACTBOM B TEXHOJIOTHH U NepepadoTKe
nosumepos» (b1.B.01)

1. Heapb TMCHUIUIMHBI — TIOTYYECHHE CUCTEMBI 3HAaHUH 00 SKOHOMHUYECKUX 3aKOHOMEPHOCTSIX
(YHKIMOHMPOBAHUS TPOMBIIIJICHHOTO TPOU3BOACTBA B CHUCTEME HAIMOHAJIBHONW HKOHOMHKH,
o0y4eHHne YKOHOMHYECKOMY MBIIUICHUIO U MCIIOJIb30BAHUIO MTOTyUYEHHBIX 3HAHUN B MPAKTHUECKOU
JEeATEIbHOCTH.

2. B pe3yabTare n3yyeHus JUCHUNIHMHBI CTYIEHT 0JIKEH:

Ob6nanate cnenyromumu  obwexyromypuoimu  (OK) u  npogeccuonanvnoivu  (I1K)
KOMIICTCHITHSIMU:

- CIIOCOOHOCTBIO HCITOJIb30BaTh OCHOBBI HSKOHOMHYECKHX 3HAHWUH B Pa3lWYHBIX chepax
xu3HenestensHocTr (OK-3);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, TIOAOUpaTh 000pyI0BaHHE,
TOTOBHUTD 3asBKU Ha MPUOOpeTeHre U peMOHT obopynoBanus (ITK-9).

3Hamo:

- OCHOBBI SKOHOMUKH B Pa3IMYHBIX cepax KUIHENESATeITLHOCTH,

- HOpMaTHBHEIE TPABOBBIE aKTHI, PETJIAMEHTHPYIOIIHNE eI TEITHHOCTD MTPEIIPHUSITHS,

- METOJIBI Pa3pabOTKH OMIEPATHBHBIX U IIPOU3BOJICTBEHHBIX IUIAHOB;

- METO/IbI ¥ CIOCOOBI OIUIATHI TPY/Ia.

Ymemo:

- COCTaBJIATH 3asIBKU Ha 000py/I0BaHUE;

- COCTaBJIATh OTYETHI 110 BHIMOJIHEHNUIO TEXHUUECKUX 3a[aHHI;

- COCTaBJIATh TEXHUYECKYIO JOKYMEHTAIHUIO;

- OpraHu3oBaTh PadOTy KOJIJICKTUBA B YCIOBUX JEHCTBYIOLIETO IPOU3BOCTBA;

- TOTOBUTh HCXOJHBIE JAaHHBIE JUIsI BbIOOpa M OOOCHOBaHHS HAay4YHO-TEXHHYECKHX H
OpraHU3aI[MOHHBIX PElIEHUI Ha OCHOBE SKOHOMHUYECKOTO aHalIn3a;

- paspabarhiBaTh OIEpaTHBHbIE IUIaHBI pabOT MEPBUYHBIX  MPOU3BOACTBEHHBIX
MoJipa3/ieICHUM.

Braoemy:

- METO/IaMU U MTHCTPYMEHTaMU IIPOBEACHHSI SKOHOMHUYECKOTO aHalln3a 3aTpaT U pe3yIbTaToB
JeSITeIbHOCTH NMPOU3BOJICTBEHHBIX MOIpa3AeeHU;

- HHCTPYMEHTaMHU TIUIAHUPOBAaHUS U BBIOJHEHUS MEPONPUITUNA TIO MPOU3BOJICTBY
MIPOTYKITUH;

- OCHOBaMH KOHOMHUYECKHX 3HAHUU B Pa3IMYHBIX cpepax KU3HEAEATEILHOCTH.

3. KpaTkoe coaep:xkanue QTHCHUNIUHBI:

Pazgen 1. Beenenue. OCHOBBI PbIHOYHOMH 3KOHOMHUKH

1.1 Sxonomuueckue nompedonocmu, 61aza u pecypcol. IKOHOMUYECKUE CUCEMbL U UX
cyugnocms. OOIIECTBEHHOE NPOM3BOJCTBO M HKOHOMHUYECKHE OTHOIeHHs. [Ipon3BojCTBEHHbIE
BO3MOKHOCTH OOIECTBa U SKOHOMHYECKHH BBIOOp. KpHBas mpon3BOACTBEHHBIX BO3MOXKHOCTEH.
3akoH yObIBatoIe npeaenbHoi mone3HocTuM. TUmsl 1 MoJIeN I S3KOHOMUYECKUX CUCTEM. DJIEMEHT
HSKOHOMHMYECKOW CHCTeMBbl. TpaaulMoHHas 3KoHOMHYeckas cucrema. CoOCTBEHHOCTh: (popMbl U
MyTH UX TpeoOpa3oBaHusl.
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1.2 Pvinounwvuit mexanuzm cnpoca u npeonoxcenun. Coeepuiennas u HecoeepuieHHas
KouKypenyuu. ToBapHbIN (PHIHOYHBINA) THUI OOIIECTBEHHOTO MPOU3BoACcTBa. CYIIHOCTh U YCIOBUS
BO3HUKHOBEHHMI pPbIHKA. Buabl peIHKOB U UX CTpyKTypa. yHKIMU pbIHKA. TOBap M €ro CBOMCTBA.
Crnpoc u mnpeanoxxeHue Ha pbiHKe. [loHSATHE «@IacTUYHOCTB». OJIACTUYHOCTH CIIpoca U
IIpeJIOKEHUS], ToueuHasi U nyroBas. CoBeplLICHHAs U HECOBEPILIEHHAs KOHKYpeHIIMH. MoHomnomus.
Maxkcumu3zanus npuobUIM MOHONIONIUCTOM. OJIUTONOus.

1.3 llonamue nayuonanbHoil IKOHOMUKU, OCHOBHBIE MAKPOIKOHOMUYECKUE NOKA3ameu.
[ToHATHS COBOKYIHOI'O CIpOCa U COBOKYIHOIO MPEIJIOKEHUS, (aKTOphl, BIMSIOIMIME HA HUX
n3MmeHenus. [lotpebienus u coepexeHus. DKOHOMUYECKHA KpyroooopoT. [Ipon3BoacTBo, 0OMEH H
pacnpenenenue. [lorpebnenue, coepexeHne, MHBECTUIIMN TOBAPOB U YCIIYT.

1.4 @unancosaa cucmema u @unancoean nonumuxa oodujecmea. 1'ocynapCTBEHHBIN
OIODKET W TOCyNapCTBEHHBIN noiT. Haoru u HasmoroBast cuctema.

Pa3nen 2. JxoHOMHYeCKHE OCHOBBI YIIPABJIeHHUsI IPOU3BOICTBOM

2.1 Ilpeonpuamue Kak cyOveKm pbIHOYHO20 X03AUCMEd. DKOHOMUYECKHE 3aKOHBI U
0COOEHHOCTH UX MPOSIBICHUS Ha NpeAnpusTU. Ponb crenuanyucra XuMU4ecKOW TPOMBIILITIEHHOCTH.
[Ipennpusitue B cuctemMe pbIHOYHOW SKOHOMMKH. llpenmpusarue — Kak CyObeKT U OOBEKT
MpEeNNPUHUMATENbCKON  JeATeNIbHOCTH.  3aKoHoJaTelbHas  0a3a  IpeanpUHUMATEIbCKOM
nesitenbHOCTH. HopMaTHBHO-TIpaBOBBIE aKThl, PErJaMEHTHPYIOIIUE JESTEIbHOCTh MPEANPUSTHS.
Opranu3alroHHO-TIPaBOBbIE (POPMBI IPEANPUHUMATENILCKON AEATEIbHOCTH U KPUTEPHUH UX BBIOODA.
®opMbl COOCTBEHHOCTH. BHEIIHSS M BHYTPEHHSIS cpeia MPEANPUSTHS.

2.2 Mamepuanvho-mexnuueckas 0aza npouseoocmeda. CpIpbeBas ¥  TOIUIMBHO-
sHepreTHueckas 0a3a  XMMHUYECKMX TNpOM3BOACTB. [Ipon3BoicTBeHHas mporpamMma |
MIPOM3BOJICTBEHHAs! MOIIHOCTh Npeanpusatus. KauecTBo M KOHKYpPEHTOCIOCOOHOCTh MPOIYKIHH.
DKOHOMHYECKOE 00O0CHOBaHHME BBIOOpA CHIPhS M TOIUMBA. Pecypcocbepexenue. AnbTepHATUBHBIE
HCTOYHMK CBhIPbs M 3Hepruu. Opranusanus CKIaJcKoro Xo3s1ucTaa.

2.3 Mamepuanvho-mexuuueckue pecypcol npeonpusamus. OCHOBHBIE TPOU3BOJICTBEHHbBIE
(bOHIBI XUMUYECKUX MPEANPUATHIL: TOHATHE, KiIaccudukanus u cTpykrypa. [lonstue u ctpykrypa
OCHOBHBIX cpeicTB. OeHKa OCHOBHBIX CpeCTB. MeTo bl olleHKH OCHOBHBIX (oHI0B. [lokazaTenu
WCIIOJIb30BAHUSI OCHOBHBIX MPOM3BOACTBEHHBIX (POHIOB. MI3HOC U aMOpTH3alys OCHOBHBIX (DOHJIOB.
Onenka 3¢ (heKTUBHOCTH UCIIOIB30BAHUSI OCHOBHBIX IPOM3BOJCTBEHHBIX (hOHI0B. BocponsBoacTBo
OCHOBHBIX cpenicTB. OOOpOTHBIE CpeACTBa MPEANIPHUITHS: IIOHSATHE, COCTAaB U CTPYKTypa. McTouHUKH
dbopMupoBanusi 00OpPOTHBIX cpeacTB. OOopaurBaeMOCTh OOOPOTHBIX CpeACTB. MarepuanbHbie
3amackl Ha npeanpusaTu. OnpeaeneHue noTpedGHOCTH B 000POTHBIX CPEICTBAX.

2.4 Tpyooswie pecypcot npeonpuamus. llepconan npeanpuatus u ero cTpykrypa. OCHOBBI
OpraHM3aluy TpyJa Ha NpeAnpustuu. DPGEKTUBHOCTh HCIIONB30BaHUS TEpcoHala M pabouero
BpeMeHH. [IpousBomuTensHOCTh Tpyda W oruiata Tpydaa. Opranusanus 3apaboTHOW IIAThl Ha
npeanpustud. CocraB M CTPYKTypa  HNPOMBILIIEHHO-IPOU3BOJACTBEHHOIO  IE€PCOHANIA.
[Ipon3BOAUTENBHOCTh TpPyAA: MOHATHE, MOKA3aTeIM U METOAbl M3MepeHus. MHauBuayanbHas U
00I1IeCTBEHHAs IPOU3BOJUTEIBHOCTD Tpy/a. Pe3epBbl U (pakTOphI MOBBIICHNS IPOU3BOAUTEIBHOCTH
Tpya. @opMbl, CUCTEMBI M pa3Mep OIUIaThl TPyJ1a Ha IPEANPUATHH.

Pazgen 3. TeXHMKO-IKOHOMUYECKHUI AHAIN3 HHKEHEPHBIX pPelIeHui

3.1 Joxoowst u pacxoovt na npou3eo0cmeo, u peanuzauui) RPOOYKUUU NPeOnpUAmuUAL.
W3nepkK  MPOU3BOJCTBA HPOAYKIHMHM  (ce0eCTOMMOCTB), MpPHUObUIb, PEHTA0ENbHOCTH U
neHooOpa3oBanue. IloHaTue 3arparel Ha NPOM3BOJACTBO M pPEAIM3ALMUI0  MPOIYKIHUU
(cebecronmocTs). Bunpl u 3HaueHue kiaaccupukamu 3arpar. CTpykTypa 3aTpaT Ha IPOUM3BOACTBO U
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peanu3anuio npoaykiui. OcoOEHHOCTH pacueTa 3aTpaT Ha MPOU3BOACTBO U PEATU3ALINIO TPOAYKIIUU
B KOMIUIEKCHBIX IPOU3BOACTBaX. OCHOBHBIE IyTH CHU)KEHMSI 3aTPAT HA IPOU3BOACTBO MPOIYKIUH.
Hoxonpl mnpennpusitus. lloHsTne npuObIIM W A0X0Aa MPEINPUATHS, METOABI HX pacueTa.
PenTabenbHOCTB, €€ BUIBI U METONBI pacyera. IlyTH moBbIIeHHs NPUOBLUIH U peHTa0CIbHOCTH Ha
MPENIPUITHSIX.

3.2 Ilenooébpazosanue u uenosasa norumuxa. llena Ha TPOAYKIMIO WU TPHHIUIIBI
neHooOpazoBanusi. Buabl nien. CTpykTypa IEHBI, cHCTEMa IIeH. B3auMOCBSI3M IIEH U H3IIEPIKEK.
IlenoBas nonutuka. PazpaboTka 11eHOBOI cTpaTeruu.

3.3 Qunancoeo-Kkpeoumnvle OMHOUEHUA NPEONPUAMUILL U CUCEMA HATI0200010HCEHUA.
[TonsaTHne, coctaB u cTpyKTypa (puHaHcoB npeanpuarus. CymHocTs, PyHKIUHN U 3a7a9u (prHAHCOB
npeanpustusi. CoOCTBEHHBIE M 3aeMHbIe (DMHAHCOBBIE pecypchl. bamaHc T0X0J0B M pacxojoB.
Hanorosast monutuka. IlpuHiumnsl Hamoroo6noxenus. Hamorm u muiatexu, yCTaHOBJICHHBIE
3aKOHO/ATEIbCTBOM: BH/JIbl, CTABKH, 0OBEKTHI HAJIOI000JI0KEHUS U CPOKHU YIIJIaThl HAJIora B OIO/IKET.

4. O0beM yueOHOM THCHHMIIINHBI

O6bem
Buabi yueOHoii padoThI B 3ageTHBIX B akagem.
SIMHUTIAX gacax

OO6masi Tpya10eMKOCTh JUCHUIIMHBI 0 Y4eOHOMY IJIaHy 3,0 108
KonrakTHast pa6ora (KP): 0,89 32
Jlexuun (JIek) 0,44 16
Jlabopatopubie padoTsI (J1ab) - -

[Ipaktuueckue 3ausarus (113) 0,44 16
CamocrositesbHas padora (CP): 1,1 40
CamocTosTenbHOEC U3YYCHHUE Pa3/IeTIOB JUCITUTIIHHBI 1,1 40
Buja xoHTpoJIsA: SK3aMeH 1,0 36

Ob6bveMm
Buasbl yueOHoi1 padoThI B 3auernbix | B actpoHowm.
eIMHULIAX qyacax

OO0mas TpyA0eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY IIaHY 3,0 81
Konraktnas pa6ora (KP): 0,89 24
Jlexuunm (JIek) 0,44 12
JlaGopaTopHbie padoTsl (JIad) - -

[Ipaktueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 1,1 30
CaMmocTosTenbHOE U3YUeHHE PA3/IeIOB TUCIUTUINHBI 1,11 30
Buja xoHTpoJIsA: IK3aMeH 1,0 27
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AHHOTanus padoyeil MPOrpaMMbl AUCHHUIIIMHBI
«IIpaBoBeneHHE B TEXHOJIOTHH U MepepadoTke moumepon» (b1.B.02)

1. Hesapb AMCHMIINHBI —

®  OBJAJICHUE OCHOBAMU IIPABOBbIX 3HAHMUIA;

e (opmMHpOBaHHE IPABOBOU KYJIBTYPHl aKTHBHOT'0, 3aKOHOIIOCIYITHOT'O TPaKJaHUHA.

2. B pe3yabTaTe u3yyeHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanate crnenyrommmu — odowexyromypuvimu  (OK) u  npogeccuonanvuvimu  (I1K)
KOMIIETEHIIUSIMU:

- CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI IPABOBBIX 3HAaHWKW B Pa3IMYHBIX cdepax
nestenbHOCcTH (OK-4).

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHUYECKYI0 HH(OpMALNIO, OTEYECTBEHHBIH U
3apyOeKHBII OMBIT 10 TemaTtrke uccienopanus (I1K-20).

3uamo:

- OCHOBBI POCCHUWCKON NTPaBOBOW CHCTEMBI M POCCHUHCKOTO 3aKOHOJATEIHCTBA, OCHOBBI
opranM3aiui ¥  (QYHKIUOHUPOBAHHUSA CYINEOHBIX W HHBIX IPABONPUMEHHUTENBHBIX U
MIPaBOOXPAHUTENIbHBIX OPraHOB;

- IPaBOBBIE U HPABCTBEHHO-3TUYECKUE HOPMBI B cdepe MpodeccnoHanbHOM 1eSTeNbHOCTH;

- TPaBOBbIE HOPMBI, DPETYJIUPYIOLUIME OTHOIIEHHWE 4YeIOBEeKa K YeJIOBEKY, OOIIEeCTBY,
OKpY>Karollleu cpeae;

- MpaBa M 00s3aHHOCTH TPAKIAHUHA;

- OCHOBBI TPYJIOBOI'O 3aKOHO/IaTENIbCTBA;

- OCHOBAMHM X031 CTBEHHOI' O IIPaBa,

- IPaBOBBIE ACMEKTHI MPOPECCUOHAIBHOMN 1EATEIbHOCTH.

Ymems:

- MCMOJIb30BaTh ITUYECKUE U IPABOBBIE HOPMBI, PEryJIMPYIONIUE OTHOLIEHUE 4YeJIOBEKa K
4eNoBeKy, OOIIECTBY, OKpYXKaIOIIel cpe/ie, UCIOIb30BaTh IIpaBa U CBOOOIbI YEIOBEKA U IpakIlaHuHA
IpH pa3pabOTKe COLMANBLHBIX TPOEKTOB;

- MCIOJIb30BaTh U COCTAaBISATh HOPMATUBHBIE U IPABOBBbIE JOKYMEHTBI, OTHOCSIIHUECS K
npodeccuoHanbHON JEATENbHOCTH, NPEINPUHUMATh HEOOXOAUMBbIE MEphl K BOCCTAHOBJICHUIO
HapyLICHHbIX MPAB;

- peanu3oBbIBaTh IpaBa W CBOOOJBI YeNOBEKAa M Tpa)xJaHWHA B pa3jM4YHBIX cdepax
KU3HEACATEIbHOCTH;

- 1aBaTh HPABCTBEHHYIO OLEHKY KOPPYNLIMOHHBIM IIPOSBICHUIM.

Braoemy:

- IOJTyYE€HHBIMH ITPABOBBIMU 3HAHUSIMH B MPOPECCUOHAIBHON U MHBIX c(hepax e TEeIbHOCTH.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

[lonsatue u npusHaku rocynapcta. opmel rocygapera. @ynkuuu rocynapcrsa. [lonstue
Y npu3Haku npaBa. OCHOBHBIE MIPABOBBIE CUCTEMbl COBPEMEHHOCTU. [IoOHATHE U BUIbI HCTOYHUKOB
npasa. OnpenencHue 3aKOHA U MOA3aKOHHBIX aKTOB. J[elicTBHE HOPMATUBHBIX IIPAaBOBBIX AKTOB BO
BpemeHu. OOparHas cuia 3akoHa. [ToHATHME mpaBOBBIX HOpM, MX CTpykTypa. Cucrema mpasa.
YacrtHoe 1 my6in4Hoe mpaBo. MarepuaiabHOE U npoleccyalibHoe paBo. [IpaBooTHOIIEHNE: 00BEKT,
CyOBEKT U cofiepikaHue NMpaBooTHOIEHUH. FOpuaudeckue Gaxrol.

Konctutynus — ocaoBHo#t 3akoH Poccuiickoit @enepannn. deneparuBHoe ycrpoiictso PO.
Cucrema rocyapCTBEHHBIX OpPraHOB M NpUHLMI paszeneHus Bnacted B PD. [lonsaTue rpaxxaaHcrsa.
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[Tpusnanue, coOoeHNe, 3alIUTa PaBHBIX MPaB JKEHIIMH U MY>KYMH KaKk OCHOBHAs OOS3aHHOCTb
rocy/aapcTBa.

[lonaTue u mpenMeT agMUHUACTPAaTUBHOrO mpasa. O6mas xapakrepuctuka Konexca PO 06
aMUHUCTPATUBHBIX TPABOHAPYIIEHUAX. AJIMUHUCTPATUBHBIC IPABOHAPYLICHUS: IOHATHE U
MPU3HAKU. AJIMUHUCTPATUBHAS OTBETCTBEHHOCTh: MOHATHE W NpUHIMNLL [loHATHE, NMpU3HAKK U
BH/JIbI QJIMUHUCTPATUBHBIX HaKa3aHUM.

[ToHsiTHE M pEeAMET YrOJOBHOIO MpaBa. YTOJIOBHAs OTBETCTBEHHOCTh: ITOHATHE, OCHOBAHUE
BO3HUKHOBeHUS. [IoHsATHE IpecTyIUIeHus: Tpu3HaKkK, cTpykrypa. CoctaB npectymieHus. Coyuactue
B npectyruieHnu. OOCTOATENbCTBA, UCKIIIOYAIOIINE IPECTYNHOCTh AesiHus. [lonsaTHe, nenu u BUJIbI
Haka3aHW. YTOJOBHAsi OTBETCTBEHHOCTh 3a COBEPIICHUE MPECTYIUIEHUN. YCIOBHOE OCYXJIEHUE,
OCBOOOKJIEHHE OT YrOJIOBHOM OTBETCTBEHHOCTH. [IpenMeTr 1 00beKT KpUMHUHAINCTUKUA. MeTosbl U
3a1auyu KpUMUHATUCTUKU. [loHATHE KpuUMUHATUCTHYEeCKOW uaeHTHU(UKAuu. OOBEKTHl U BHUIBI
KpUMHHAIMCTHUECKOW wuneHTudukanuu. KpuMmunanucrtuueckas TexHuka. KpumuHamuctrueckas
TaKTHKA.

DKOJOrM4€ecKoe MpaBo: MOHATHE, MPEIMET METOJl U UCTOUHUKH HKOJIOTHUYECKOro mpasa PO.
[lonsiTve, BUIABI W CTPYKTypa OKOJOTHYECKUX IPABOHAPYIICHUM, OTBETCTBEHHOCTh 3a HX
COBEpIICHHE.

[Tonsitne unHdopmanmu. OTBETCTBEHHOCTh 3a HapyLIEHUE 3aKOHOJATENbCTBA O 3alllUTe
nHpopmanuu. l'ocymapcTBeHHass TaiiHa: TMOHSATHE, 3allldTa, I[PAaBOBOE  pEryJIUpOBaHHE
roCyJIapCTBEHHOM, cykeOHOM 1 nHOM mHpopManuu. Konduaennnanbaas napopManus: MoHsATHE,
BH/JIBI U 3alUTa. 3alllUTa NePCOHABHBIX JaHHBIX FPaXKIaHUHA.

[lonsiTe, mnpeaMeTr W  METOJN TpakJaHCKOro ImpaBa. [loHATHE TrpakIaHCKOTO
MIPaBOOTHOILIEHUS, ero  crneuuduxka. CtpykTypa  TpaXJaHCKOIO  IPaBOOTHOIICHMS.
[IpaBoaeecnocoOHOCTh CYOBEKTOB TPakJAaHCKOTO MPaBOOTHOIIEHUsA. ['paxaaHe Kak CyOBEKTHI
rpaxkaaHckoro npasa. Ouznyueckue M IOPUIMYECKUE JHIA: MOHATHE, MPU3HAKU, Kilaccu(UKaIlus.
IOpunnueckue daktel. [IpaBo cobctBernnoctu. [lonsiTne aBTOopckoro mpasa. [loHsATHE MaTEeHTHOTO
npaBa. [lonstme wuHTEemNekTyanbHO cobctBeHHOCTH (MC) W HCKIIOYMTENBHOTO  IpaBa.
Knaccudukanus MC. Cucrema npaBoBOi OXpaHbl HHTEIUICKTYaIbHONH COOCTBEHHOCTH, aBTOPCKHUX U
MAaTEHTHBIX MPaB.

[TonsiTe XO3sUCTBEHHOrO (MpEANpPUHUMATENLCKOTO) MpaBa. l[Ipeamer Xo034iCTBEHHOTO
(IpeanpuHUMAaTENbCKOT0) TMpaBa, IPU3HAKKA, METOJAbl MpPaBOBOro peryiupoBanus. [loHsTue
XO35IICTBEHHOU U MPEANPUHUMATEIBCKON e TEbHOCTH.

[IpaBoBOe perynupoBaHHe CEMEHHBIX OTHOLICHWH. 3akIlOYeHHe U MpeKpaleHue Opaxa.
[IpaBa u 00g3aHHOCTH poaUTeNeH U feTeil. ATuMeHThl. @OopMbI BOCTIMTAHUS A€TEH, OCTaBIINXCA 03
MOTICUEHUS POJUTENEH.

[IpenMer u MeTOl TPyAOBOTO MpaBa. Tpya0BOi JOTOBOP: MOHITHE, CTOPOHBI, COJEPIKAHUE.
PaGouee Bpemsi. Bpems otnpixa. Tpynossie criopsl. Jucnumnnuna Tpyaa.

[TonsiTne w wucroku koppynuuu. HopmaTtuBHOe ompeneneHue Koppynuuu. [IpuduHb
pacmpocTpaHeHus: koppymnuuu. Hakasyemble U HeHakasyemble (opmbl koppymniuu. CKpbIThIE
(matentHsie) Gopmbl Koppyniuu. Dopmbl  KOppyHNUUU-TIpecTyIeHusl. DopMbl  KOPPYIIUU-
npoctynka. PopMbl TOTUTHYECKOH Koppymniuu. HopmaTuBHBIE MpaBOBbIE akThl B cdepe
npoTuBojeicTBUs  Koppynuuu. @DenepanbHblii  3akoH  or  25.12.2008 Ne 273-®3 «O
MPOTUBOACUCTBUU KOPPYILIUNY.
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4. O0beM yueOHOM THCHHMILINHBI

Ob6bveM
Buabl yueOHol padoThI B 3agerHbIX B akanem.
eIMHULIAX qacax

OO6masi TpyA10eMKOCTh JUCIHHIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonrakTnast pa6ora (KP): 0,8 32
Jlexuuu (Jek) 0,44 16
JlabopartopHbie paboTsI (JIad) - -

[IpaxTnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 2,11 76
Bua konTpoJs: 3auer - -

O6bem
Buabi yueOHoli padoThI B 3agernsix | B actpoHoMm.
SIMHUTIAX qacax

OO0mas TpyA0eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHY 3,0 81
KonrakTHast pa6ora (KP): 0,89 24
Jlexuunm (JIek) 0,44 12
JlabopaTopubie padoTsl (JIab) - -

[IpaxTnueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 2,11 57
Bua xonTpoJs: 3auer - -
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AHHOTaNMA padoyeii MPOrpaMMbl AU CIHUNIAHDI
«Teopusi BepOSITHOCTEl M MaTeMAaTHYECKasi CTATHCTHKA B TEXHOJOTMH M epepadoTKe
nosumepon» (b1.B.03)
1. Heap AMCHUMIIMHBI — (GOPMUPOBAHHWE Yy CTYJACHTOB CHCTEMBI OCHOBHBIX IOHSTHH,
HCIIOJIb3YEMBIX JUISL TIOCTPOEHHS BAKHEHUIIIMX MATEMATHIECKUX MOJENIEH, i YMEHHS HCIIOIb30BaTh
MaTeMaTHYeCKUE METOIbI I OITMCAHHUS Pa3IMYHBIX MIPOIIECCOB.

2. B pe3yabTaTe H3y4eHusl TUCHUIIMHBI CTYIEHT J0JIKEH:

Ob6nanate cneaywomumu npogeccuonarvuvimu (11IK) komnereHuusMu:

- CIOCOOHOCTHIO TUTAHUPOBATh M MPOBOJUTH (DU3NYCCKUE U XUMHUYCCKUE IKCICPUMEHTHI,
MPOBOJNTH O0pPa0OTKYy WX pEe3yJbTaTOB W OIEHWBATH IOTPEIIHOCTH, BBIJIBUTATh THIIOTE3bI H
YCTaHABJIMBATh TPAHMIBI WX TPUMEHEHUS, NMPHUMEHATH METOABl MAaTEeMaTHYECKOTO aHaim3a |
MOJICIMPOBAHUS, TEOPETHUECKOTO U IKCIIEpUMEHTaIbHOTro uccaenoBanus (ITK-16).

3uams:

- OCHOBBI TEOPUH BEPOSTHOCTEH U MATEMAaTHICCKOW CTATUCTUKY;

- MaTEeMaTUYECKUE TEOPUU U METOJIbI, JIeXKAIMe B OCHOBE MOCTPOCHHUS MaTeMaTHUYECKHX
MOJIeNeH;

- OCHOBBI IPUMEHEHUS MAaTEeMAaTUUECKUX MOJIEJIEH U METO/IOB.

Ymems:

- BRIOMpaTh MaTeMaTUUECKHE METO/IbI, IIPUTOTHBIE JIJISI PEIICHUST KOHKPETHOM 3a/1a4H,

- HCIIOJB30BaTh MATEeMAaTHYECKUE TOHSATHS, METOJbI M MOJEIH ]ISl OMHMCAHUS Pa3IMIHBIX
IIPOLIECCOB;

- BBISIBJISITh MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, JISKAIINE B OCHOBE KOHKPETHBIX MPOLECCOB;

- HCII0JIb30BaTh OCHOBHBIE METObI CTATUCTUYECKOW 00pabOTKU JaHHBIX;

- IPUMEHATh MaTEMAaTUYECKHE 3HAHUS HA MEXIUCIIUIUIMHAPHOM YPOBHE.

Bnraoemy:

- OCHOBaMHM (hyH/IaMEHTAJIbHBIX MAaTEeMaTHUECKUX TEOpUH M HABbIKAMU HCIIOJIb30BAHUS
MaTeMaTHUYECKOro anmnapara;

- METOJIaMU CTaTUCTUYECKON 00pabOTKH MH(OpMAITUH.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

Teopus BepositHocTell. CiryyaiiHble BeJIMYMHBI M UX 3AKOHBI pacnpeaejeHus.

[Ipeamer Teopun BeposiTHOCcTeH. CiydaiiHble cOOBITHS. IIPOTHBOIONOXKHBIE COOBITHS.
HezaBucumbie cobbiTusi. OTHOCHTENBHAS YacToTa. Kilaccuyeckoe M reoMeTpruiecKoe OIpe/ielieHne
BEPOSITHOCTH. DJIEMEHTapHasi TeOopUsl BEPOATHOCTEH. MeTonbl BBIYUCIECHHS BEPOATHOCTEH.
[IpocTpancTBO snemMeHTapHBIX coObITHI. Kiaccuueckoe omnpeneneHue BeposTHOCTU. AnreOpa
COOBITUN: TEOPEMbl O BEPOATHOCTH CYMMbI COOBITHi{, MPOTUBOMOJOXKHBIX COOBITHH, CyMMa
BEPOSITHOCTEI HECOBMECTHBIX COOBITHH, 0Opa3ymoIMX TMOJHYI TpYyIny. AKCHOMAaTHYECKOe
onpeneneHue BeposITHOCTH. CTaTUCTUYECKOE OMNPECICHUE BEPOSITHOCTU. Y CIIOBHASL BEPOSTHOCTD.
TeopemMbl 0 BEpPOATHOCTH TMPOW3BEACHUS 3aBUCUMBIX U HE3aBUCHUMBIX coObITHi. [lomHas
BeposATHOCTh. [loBTOpHBIE HcnbiTanus. @opmyna bepuymnu. JlokanbHass U UHTErpajibHAsE TEOPEMBI
Myaspa-Jlannaca. @opmymna Ilyaccona.

[lonsTHe cinyyaitHO# BenYuHBL. JJUCKpETHBIE U HETIPEPBIBHBIE CITyYallHbI€ BETMYUHBL. 3aKOH
pacnpeseneHus ciydaiHoi BennuuHbl. DyHKIMS pacnpeienieHus, ee cBoicTBa, rpaduk. [LmoTHOCTH
pacmpesieNieHusT HeMpephIBHONW CIIy4ailHOW BeIM4YWHBI (TUIOTHOCTH BeposaTHocTh). Dopmyna st
BEPOSITHOCTH TNOMAaHUsI HEMPEPHIBHOM CIy4ailHOW BEJIMYMHBI B JAHHBIA MHTEPBAJ, BBIPAKEHHBIN
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4epes MIOTHOCTh BEPOSATHOCTH, TEOMETPUICCKUI CMBICT (OPMYJITbl. BUHOMHANTEHOE pacnpeienicHue,
pacnpezeneHue
SKCHOHEHLIMAJIBHOE paclpe/Ie/iCHUE.

[lyaccona, paBHOMEpPHOE pacIpeleleHue, HOPMAJIbHOE paclpeaeIcHue,

MaremaTu4eckasi CTATHCTHKA.

[Ipenmer matematnueckoil crarucTuku. OCHOBHBIE 33Ja4d MaT€MATUYECKOW CTATUCTHKU.
Bei6opounsiii Meron. Cratuctuueckoe onucanuwe. Beioopku. ['mcTorpaMma W IMOJHMIOH YacToT.
Craructudeckas (dmmupuueckas) QyHKIUs pacrnpeaeicHus. BriOOpodHbIe XapaKTePUCTUKUA U MX
pacupenenenus. CocrositenbHble, 3()(HEKTUBHBIC CMEIIEHHBIC U HECMEIICHHBIE OIEHKU TTapaMeTPOB.
CraTucThueckoe cpesHee, CTaTUCTHUecKas JUCIEPCHsl U CTAaTUCTUYECKOE CpeHEe KBaJpaTUYHOE
KaK TOYEYHbIC OLIEHKM HEU3BECTHBIX: MAaTEeMaTHUYeCKOTO OKMUJAHUS, JUCIIEPCUH, CPEAHETO
KBaJIpaTUYHOTO  OTKJIOHEHHUs. JloBepuTenbHblE WHTEpPBAJIbl W  HUHTEPBAIbHBIE  OLICHKH.
JloBepuTeNbHbIE OLEHKM HEU3BECTHOW BEPOATHOCTH MO OOJbIIMM BbIOOpKaM. [loBepuTenbHast
OLICHKa MAaTEeMaTH4eCKOro OKMIaHWs IpPU HEW3BECTHOM naucnepcuu. JloBepuTenbHas OlEHKa
CPEIHEero KBaJPaTUYHOTO OTKJIOHEHHs. TouHble BBIOOpOuYHBIe pactpenencHus: Crpronenrta (t-
pacripenenenune), ®umepa-Crenexopa (F-pacmpenenenme), Ilupcoma (y>-pacrpenernenmue).
[IpoBepka cTaTUCTUYECKUX THIOTE3. MaTeMaTH4eCKre METO/Ibl IPOBEPKU CTATUCTHUECKUX TUIIOTE3.
DneMeHTBI TEOPHH KOPPESALUU.

4. O0beM yueOHOM THCHHUIIINHBI

O0bem
Buabl yueOHoii padoThl B 3aueTHBIX B akanem.
SIMHUTIAX gacax
OO6masi TpyA0eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY IIaHY 3,0 108
Konrakthas padora (KP): 1,33 48
Jlexuunm (JIek) 0,44 16
JlabopaTopubie padoTsl (J1ad) - -
[Ipaktuueckue 3ausarus (113) 0,89 32
CamocrositesbHas padora (CP): 1,67 60
Bua xonTpoJs: 3auer - -
Ob6bveMm
Buasbl yueOHoi1 padoThI B 3auernbix | B actpoHowm.
eIMHULIAX qyacax
O0mas TpyA0eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IVIaHY 3,0 81
Konraktnas padora (KP): 1,33 36
Jlexuunm (JIek) 0,44 12
JlaGopaTopHbie padoTsl (JIad) - -
[Ipaktnueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 1,67 45

Bua xontpoJs: 3auer

72




AHHOTanuA padoyeil NPOrpaMMspl JHCHHUILJIMHBI
«Opranuyeckasi XduMusi B TEXHOJIOTHH nojiuMepoB» (51.B.04)

1. Heab AMCUMIUIMHBI — TIPHOOPETEHUE CTYACHTAMU 3HAHUK O CTPOCHUH OPraHUYEeCKHX
COC/IMHEHHM, OCHOBHBIX XUMUYECKUX CBOMCTBAX PA3JIMUHBIX KJIACCOB OPraHUYECKUX COCAMHEHUHN U
METOaX UX MOJIyYEHUSs], KaK MPOMBIIIJIEHHBIX, TaK U JJA0OPAaTOPHBIX.

2. B pe3yabTaTe H3y4eHusl AUCHUIIMHBI CTYIEHT J0JIKEH:

Obnadams cnenyromumu npogheccuonanvrvimu komnerenuusmu (11K):

- CIOCOOHOCTHIO TUTAHUPOBATH M MPOBOJUTH (DU3NYCCKUE M XUMHUYCCKUE IKCICPUMEHTHI,
MPOBOJUTH O0OpabOTKYy HX PE3yJbTaTOB U OICHUBATH MOTPEHIHOCTH, BBIJBUTATh THUIIOTE3bI
YCTaHABJIMBATh TPAHUIIBI HMX TMPUMEHEHHs, TPUMEHSITh METOJbl MATEMaTHYECKOTO aHalu3a U
MOJICTTUPOBAHMUSI, TEOPETHYECKOTO U SKCIIEpUMEHTaIbHOT0 uccienoBanus ([1K-16);

- TOTOBHOCTBIO HCIIOJB30BAaTh 3HAHUSI CBOMCTB XMMHYECKUX JIIEMEHTOB, COCIUHEHUU WU
MaTepHaJioB Ha MX OCHOBE JUIS perieHus 3a1a4 npodeccnonansroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO U3yYaTh HAyYHO-TEXHHYECKYI0 HWH(OpPMAIMI0, OTEUECTBEHHBIH U
3apyOeKHBII OMBIT 10 Tematuke uccnenoanus (I1K-20).

3uams:

- TEOPETHYECKHE OCHOBBI CTPOCHHMS M CBOWCTB pa3JIMUHBIX KJIACCOB OPTraHUYECKUX
COEeIMHEHN;

- CImocoObl TIOJNIYdeHUSI M XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COEeIMHEHHI];

- OCHOBHBIE€ MEXaHU3MBI TPOTEKAHUSI OPTaHUYECKUX PEAKITUH.

Ymemo:

- IPUMEHSTh TEOPETHUECKUE 3HAHUS JUIsl CHHTE3a OPraHMYeCKHX COCAMHEHUN Pa3IMYHBIX
KJIaCCOB;

- aHaJIM3UPOBAThH U MPEICKA3bIBATh PEAKIIMOHHBIE CBONCTBA OPraHUYECKUX COCANHEHUN;

- COCTaBJIATh CXEMbl CHHTE3a OPraHUYECKUX COEAUHEHUH, 3aJAHHOTO CTPOCHHSL.

Bnraoemy:

- OCHOBaMH HOMEHKJIATYphl U KJIacCHU(PHUKAIIMN OPraHUYECKUX COCTMHEHUI;

- OCHOBHBIMHU TE€OPETHUYECKUMH IPEICTABICHUSIMHI B OPraHUYECKON XHUMHUH;

- HaBbIKAMH 00OCHOBaHMSI PAllMOHATILHBIX CIIOCOOOB MOMyUEHHUsI OPraHUYECKUX BEILIECTB.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI

l"anorenonpous3BoHEIE. Knaccuduxarmusi. Homenxkmnarypa. Aunku- u
ITUIITAIOT eHHUIbl. apoMaTuyeckue ranorenusl. Mzomepus. Homenkinarypa. CrocoObl mony4eHus.
[IpocTpaHcTBeHHOE U 3IEKTPOHHOE cTpoeHue. dusnyeckue cBoiicTBa. Peakiuu HykiaeopuibsHOTO
3aMelneHus u otuieruieHus. [lonarue HykeopUuIbHOCTH U OCHOBHOCTH pEareHToB. AMOUCHTHBIC
HYyKJ1eo(UIbHbIE PEareHTHI.

Mertaniopranuyeckue COeAMHEHUs. TUmbl CBsA3€H B AIIEMEHTOPTaHMYECKUX COEAUHEHUSIX.
Crioco0bl MoTy4YeHHsl IMTUI- © MarHUHOpraHnYeckux coeaAnHeHuid. Peakuust ['punbspa, MexaHusMm.
Peakuuu ¢ kapOOHUIBHBIMU COSTUHEHHUSIMHU.

Cruptel. @enonbl. [Ipocteie  3dupbl. DnokcucoenuHeHUs. AIbACTUABI, KETOHBI.
KapOoHOoBBIE KHCIOTBI M HX MPOU3BOJHBIE. B KakJI0M Kiacce paccMaTpHUBAIOTCS CIEIYyIOIINe
pasnensl: u30MepHs, HOMEHKIATypa, (U3UYecKue U XUMUYECKHe CBOMCTBA, CIOCOOBI MOMyUYEHUSI.
MexaHu3Mbl peakLuii.
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MamnonoBeiit 3¢up. Ilomyuenue. Crpoenme, CH-KucnorHocts. Peaknuu koHaeHcanuu
MaJOHOBOTO 3(Hpa W MAaJTOHOBOH KHCIOTHI C aimbAeruaaMu. AMUHOKUCIOTHL. J[ukapOoHOBBIE
KHUCJIOTHI.

Azorconepxkamue coeauHeHus. Hutpocoenunenus. Amubbl. B kaxaom  kiacce
paccMaTpuBarOTCs CIEAYIOUIUE pa3/eibl: U30MEpHs, HOMEHKIATypa, (pU3NYeCKMe U XUMUYECKHE

CBOWCTBA, CITIOCOOBI MOITy4eHusl. MeXaHU3MBbl PeaKIni.

A3a- 1 1Ma30COeIUHEHHNS

[losnydyenue nuazocoeIMHEHUH peakueil [Ma30TUPOBAHUS: YCIOBUS IPOBEACHUS PEAKIIUH U

MexaHu3M. @Dusnueckue cBoiicTBa. XuWMHMUYECKHE cBoMcTBA. IlomydyeHue W IpUMEHEHHE
a30COEIMHEHMUI.
4. O0beM yueOHOM THCHHMIIINHBI
O6bem
Buabl yueOHoli padoThI B 3agerHBIX B akanem.
SIMHUTIAX qacax

O0uas Tpya0eMKOCTb IMCHUIIIHHBI N0 Y4eOHOMY IJIAHY 6,0 216
KonrtakTnast pa6ora (KP): 2,22 80
Jlexmuu (JIek) 1,33 48
Jlabopatopubie padoTsl (JIab) - -

[Mpaktugeckue 3ausTus (I13) 0,89 32
CamocronTesannasi padora (CP): 2,78 100
Jlpyrue BHIIBI CAMOCTOSATENBHOM PabOTHI 2,78 100
Buja xkoHTpoJIsA: IK3aMeH 1,0 36

Ob6bveMm
Buabl yueOHoi1 padoThI B 3auernbix | B actpoHowM.
eIMHULAX qacax

OO0mas TpyA0eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY IIaHY 6,0 162
Konraktnas pa6ora (KP): 2,22 60
Jlexuunm (JIek) 1,33 36
JlaGopaTopHbie padoTsl (JIab) - -

[Ipaktuueckue 3ansarus (I113) 0,89 24
CamocrositesbHas padora (CP): 2,78 75
Jpyrue BUIbI CaMOCTOATEIBHON PabOThHI 2,78 75
Buja xoHTpoJIsA: IK3aMeH 1,0 27
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AHHOTanuA padoyeil NPOrpaMMspl JHCHHUILJIMHBI
«MHCTpYMeHTAJIbHbIE MeTOAbl XHMHYECKOI0 AHAJIM3A B TEXHOJIOTHH U NepepadoTke
nosumepon» (b1.B.05)

1. Heab QucHMIMHBI — pHOOpeTeHne 00ydYaroMIMMHUCS 3HAHUN MO OCHOBHBIM TPYIIIaM
METOJIOB XMMHYECKOI'O aHajiu3a, Haubojee UIMPOKO MPUMEHSEMBbIX B IPOMBIIUIEHHOCTH MU
HCCIIEIOBATENbCKON paboTe, a TakkKe KOMIETEHIMM, HEOOXOAUMBIX XUMHKaM-TEXHOJIOTaM BCEX
CHEIMAIbHOCTEN JUIsl pellIeHNs KOHKPETHBIX 33/1a4 XUMHUYECKOT0 aHaJIn3a.

2. B pe3ysabTaTe 0cBOEHHS AUCHUILIHHBI CTYAEHT J0JI/KEH:

Ob6nanate cnenywomumu npogeccuonarvrvimu (11IK) komnereHuusMu:

- CcHnocOoOHOCTBIO TPOBOJIUTH AHAIW3 CHIPbS, MAaTepHajJOoB M TOTOBOM IPOIYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3ybTaToB anaimm3a (ITK-10);

- CIIOCOOHOCTHIO IUIAHUPOBATh M MPOBOAUTH (PU3MYECKHE M XUMUYECKUE HKCIEPEMEHTHI,
MIPOBOJUTH 00pabOTKy pe3yJbTaTOB M OLIEHWBATh IOTPEIIHOCTH, BBIJBUTaTh THIOTE3bl U U
YCTaHABJIMBATh TPaHMIBI UX NPUMEHEHUs, NPUMEHATh METOAbl MaTEeMaTHYeCKOro aHaiu3a u
MOJICTTUPOBAHMUSI, TEOPETHYECKOTO U dKCIepeMeHTanbHoro uccnenosanus (IK-16);

- TOTOBHOCTBIO NPOBOJUTH CTaHAAPTHHIE U CEPTUDULMPOBAHHBIE UCIBITAHUS MaTEpHUAJIOB,
U3JIeMi U TexHoJorn4yeckux npoueccon (ITK-17).

3Hamo:

- TEOpETHYECKHE OCHOBBI MeTOZI0B IMXA;

- rpoltiecchl POPMUPOBAHUS AHATUTUYECKOT0 cUrHaja B pasnuuHbix UMXA;

- pacCMOTpeHHEe MPUHIMIIOB U3MEPEHUI B CTaHIapTHBIX Tpubopax;

- ocHOBBI MeTposiorun UMXA B cootBeTcTBUM ¢ pekoMmeHaanusmu MIOITAK.

Ymemo:

- TOPUMEHATh NPUOOpPETEHHBbIE TEOPETUYECKUE 3HAHMSI U MPAKTUYECKHE HABBIKU B
npodeccuoHanbHOM 1eATENbHOCTH AJISl peUICHUS] KOHKPETHBIX XUMHKO-aHAIUTUYECKUX 3a/1a4;

Bnaoemy:

- Metononorueit UMXA, mpoko UCIIOIb3yEeMbIX B COBPEMEHHOW aHAIMTUYECKON MIPAKTUKE;

- CHCTEMOM BbIOOpa METO/a KaueCTBEHHOTO U KOJIMUECTBEHHOTO XUMUYECKOTO aHaIH3a;

- OLIEHKOM BO3MO>KHOCTEW METO/]a aHAJIN3a;

- OCHOBHBIMHM CIIOCOOaMH METPOJIOTMYECKON O0OpabOTKH pPe3yNbTaTOB KOJIHMYECTBEHHOTO
XUMHUYECKOIO aHAJIN3A.

3. KpaTkoe conep:kanue QHCHUNIUHBI:

Obmas xapakrepuctuka MMXA. OCHOBHBIE HCTOYHHUKH TOTPEUIHOCTEH pe3ylbTaToB
aHanm3a U crnocoObl uX oueHku. OleHka npenena OOHAPYKEHHUS C UCIOJIb30BaHUEM (POPMYJIBI
Kaiizepa u cTaHAapTHOrO OTKJIOHEHUS MUHUMAIBHOIO JeTektupyemoro curhaia no MIOITAK.
JluHeWHbIN AMana3oH onpeaenseMbIx KoHIeHTpauuidl. CtaHgapTHeie 00pa3bl coctaBa. OCHOBHBIE
AHAJIMTUKOMETPOJIOTMYECKUE XapaKTePUCTUKA METOJOB U pPEe3yJbTaTOB aHajin3a, CHOCOOBI HX
OLIGHKH: Tmpenen oOHapyxeHus, KO3()PUIMEHT 4YyBCTBUTEIBLHOCTH, TPAHUIBI IUANa30HOB
OIIPEAEISAEMBIX COACPKAHUM, CEIEKTUBHOCTb, MPELU3UOHHOCTD, NMPABUIBHOCTH, DKCIPECCHOCTD.
Mertonasl mpo60oTOOpa, pa3/ieneHuss 1 KOHIEHTPUPOBAHNUS BEIIECTB.

Mertononoruss UMXA. IlpueMbl KOJMYECTBEHHBIX HM3MEpPEHMH (METOJA TIpagyHpOBOYHON
3aBHCUMOCTH, BHELIHEr0 W BHYTPEHHEro CTaHAapTa, MeToj J100aBOK). AHAJIUTHYECKHE U
METPOJIOTHYECKHE XapaKTePUCTUKH PA3TMYHBIX WHCTPYMEHTAIbHBIX MeToAoB. [loHsTHe 00

arTecToBaHHOU MeTojuKe. [Ipobnemsl BoIOOpa MeToja aHanu3a. O6o0mennslie ceenenus o [OCT P
NCO 5725 (2002).
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OOmiast XxapakTepUCTHKA CIIEKTPAIbHBIX METOJ0B aHanu3a. Kiaccudukanus crekTpanbHbIX
MeTOZIoB aHanu3a. [lomyuyeHne XHMMUKO-aHAIMTHYECKOW WHGOpPMAMK TPH B3aHUMOJACHCTBUH
IEKTPOMArHUTHOTO M3JIy4EHHUsI C BEIIECTBOM. ATOMHasi M MOJIEKYJSIpHAs CIEKTPOCKOIIMS.
AGCOopOIMOHHBIE 1 SMUCCHOHHBIE METO/IbI aHATN3A.

ATOMHO-3MHMCCUOHHBIA  CHEKTPAJIbHBIA  aHaJM3. TeopeTHYecKue OCHOBBI  aTOMHO-
SMHUCCHOHHOTO CHEKTpajlbHOro aHanu3a. Vcrounuku Bo3OyxJeHUs crnekTpoB. KauecTBeHHas
XapaKTepUCTUKA aHAJIUTUUYECKOTO CHUrHaia. VHTEHCHBHOCTh CHEKTpajbHBIX JMHUM Kak Mepa
coJiepKaHus djeMeHTa B 1pode. DakTopsl, BAUSIONINE HA MHTEHCUBHOCTh CHEKTPAJIBHBIX JTUHHUM.
CnexTpanbHble TPUOOPHI U CIIOCOOBI PErUCTPALIUH CIIEKTPA. paciin(poOBKa IMHUCCHOHHBIX CIIEKTPOB
U HIeHTH(UKALIUS 3JIEMEHTOB MO MX CIEKTpaM. ATOMHO-DMUCCHOHHBIH aHAIW3 C WHIYKTUBHO
cBsA3aHHOM Iu1a3Moi. KonudecTBeHHbIN aHann3. ATOMHO-3MUCCHOHHAas (POTOMETpUs IJIaMEHH.
["a3oBbIe TUIaMEHa Kak BUABI HU3KOTEMIIEpaTypHOU Iuia3Mbl. biok-cxema miamMeHHoro ¢goromerpa.
Bo3moxxHOCTH MeTOJla W ero orpaHudeHus. AHUOHHBIM M KaTWOHHBIN »ddekTsl. ObmacTu
MIPUMEHEHMSL.

AToMHO-abcopOumonHas  crnektpoMmerpus.  OOmiass — xapakTepuCcTHKa  MeToja |
aHaJIMTU4YecKoro curHana. [lorjouieHue 3MeKTPOMarHUTHOIO W3JIy4E€HHsS CBOOOJHBIMU aTOMaMH.
bnok-cxema nmpubopa. IcTouHHKH MOHOXpOMATHUECKOT0 n3iTydeHus. CriocoObl aTOMU3AIMK POOKI.
CpaBHEHHE aHATUTHYECKUX XapaKTEPUCTHK METOJ0B aTOMHOW a0COpPOITMU U aTOMHOU SMHUCCHH.

AHanmuTHyecKass MOJEKYJSIpHAsE CIEKTPOCKONHs. MeToIbl ONTHYECKONM MOJIEKYJISIPHOU
CHEKTPOCKOMMH. XapaKTepUCTHKA aHAIUTUYECKOTO curHana. llorioiieHue 3JeKTpOMarHuTHOTO
U3ITy4eHUsl MOJIEKyJIaMu. DJIEKTPOHHBIE IEPEX0/Ibl U CIIEKTPhI MOTJIONICHHS MOJIeKyJl. 3akoH byrepa-
JlamGepra-bepa. Momnspubiii  kodddunuent noriomieHus.  CrnexkTpopoToMeTpudecKkui U
dhoTomeTpuueckuii aHamu3. ONTUMHU3AIMUS YCIOBUN aHATUTHYECKUX ompeaeneHnid. OTKIOHSHUS OT
3akoHa byrepa-JlamGepra-bepa. Amnmaparypa mist cnekTpo- M (HOTOMETPHUECKHX H3MEpPEHUH.
TouHocTh pe3ynbTaTOB (QoToMeTpudecKkux onpeneiacHuil. Juddepennuanpaas (oromerpus.
Metop! crieKTpo(pOTOMETPUUECKOTO TUTPOBAHUS.

dnyopumerpuueckuii ananus. llpupoma aHamuTHUecKOro curHasia QGIyOpecHeHIIUN U
dochopecuenunu. KBaHTOBBIW W HSHEpreTHUeCKUid BBIXOAbL. DaKTOpbl, BIMUAIOIINE Ha
MHTEHCUBHOCTH (uryopecueHIu. TemnepaTypHoe U KOHLIEHTPALMOHHOE TylIeHHe (DIyOopecleHIUH.
3epkanpHasi CHUMMETpPHUS CIEKTPOB IMOTJIOLMIEHUST M uchyckaHusi (mpaBuiio JleBmuHa). 3akoH
BapmiioBa. Cxema QuiyopumeTpudeckux u3MepeHuil. BpiOop mnepBUYHONO U BTOPUYHOTO
cBeTopuibTpoB. ['pagynpoBoyHas 3aBUCUMOCTD U KOJIMYECTBEHHBIN aHAU3.

TypOounumerpuueckuii u HederoMeTpuueckuid MeToAbl aHanu3a. PaccesHue cBeTa
JUCHEPCHBIMU cucTeMaMu. CBsI3b ONTUYECKON INIOTHOCTU AUCHEPCHON CHUCTEMbI C KOHLEHTpauuei
ompezaensiemoro BemectBa. KoapduiumeHT MyTHOCTH CHUCTeMBbl. Te€OpeTUYeCKHue OCHOBBI
TypOuaumeTpun U Hederomerpun. YpaBHenue Pomesa. CpaBHUTeNbHas XapaKTEpPHUCTHUKA
AQHAJIMTUYECKUX CUTHAJIOB B TypOuMAMMETpuu U HedenomeTpuu. TpeOoBaHUs, MpeabsBIsIeMble K
WCIIOJIb3YEMBIM aHATUTHYECKUM PEaKLIUSIM.

OOmiast xapakTepUCTHKA HIEKTPOXMMHUYECKUX METOJOB aHajiu3a M MX KiIacCH(pUKaLuUs.
Knaccugpukanuss s71eKTpoJoB B 3INEKTPOXMMHMYECKMX MeToJax aHanu3a. llomspusyemele |
HENOJIIPU3yEMBbIE DJJIEKTpoAbl. VcIosb3yeMble XHMHUYECKHE W JJIEKTPOXMMHMUYECKUE PEAKLUH,
TpeOOBaHUs, NPEABABISIEMbIE K 3TUM peakiusiM. Bosmoxnoctn DXMA.

KonnykTomeTpusi 1 KOHIyKTOMeTpHueckoe TuTpoBaHue. OOImIas XapakTepucTUKa METoJa.
AHanUTHYECKUN CUTHAI B KOHAYKTOMETPUH. YJAEIbHAas W DKBUBAJIEHTHAs JIEKTPOIPOBOIHOCTH
pacTBOpOB JNIEKTPOJIUTOB. [TonBm>XHOCTB HOHOB. [Tpsmas KOHAYKTOMETpUS u
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KOHAYKTOMETprUuYecKkoe TUTpoBaHue. Kpuble TuTpoBaHus. @akTophl, BIMSIONIME HA BUJ KPUBBIX
TuTpoBaHus. llpuHLIMIIMANbHAsT cXeMa YCTAHOBKM Il KOHIYKTOMETPUYECKMX H3MEpEHU,
HCMOJIb3yEMBIE 3EKTpoAbl. Bo3moxxkHocT meropa. IIpumepsr onpenenenuili. BricokodyacToTHOE
TUTpOBaHue. BO3MOXHOCTH MeTO1a.

[ToreHnmomeTpuss M NOTECHIMOMETPUYECKOE TUTpPOBaHUE. MHAMKATOpHBIE 3JIEKTPOIBI U
3NEKTpoAbl cpaBHeHUs. [loTeHIMan »>JeKTpoJa KaK AaHAJIUTUYECKUM curHaia. MoHomerpus.
HounanoBckuit n auddy3nonnsiii morennuansl. Kinaccupukanis HOHOCETEKTHBHBIX JIEKTPOJIOB.
VYpaBaenne Huxkonbckoro-OiizeHMana. MeToJbl KOJIMYECTBEHHBIX OINPEAEICHUN U yCIOBUS HX
npumeHenus. Ilpsmas norenunomerpus (pH-mertpus, unonomerpusi). Bo3moxHocTu Metoza.
Metoas! TuTpoBanus. OO0paboTKa KPUBBIX NOTEHIIMOMETPUYECKOTO TUTPOBAHMSL.

Bonbsramnepomerpuueckue Meroabl aHanuza. Kiaccuueckass mnonsiporpadus. Ilomspo-
rpamMMbl. MHTepriperanus mnosisporpaMM. OCTaTOYHBIH M KOHJIEHCATOPHBIM TOKU. YpaBHEHHE
nossiporpadguueckoit BosHbI I eiipoBckoro-MnbkoBuya. [loTeHnnan moryBoIHbI KaKk KaueCTBEHHAs
XapaKTEPUCTHKA AHAJIIMTUYECKOTO0 CUTHama. Beibop W Ha3zHaueHwe mnossiporpaduueckoro dona.
[IpenenbHblil qU(GY3UOHHBIN TOK KaK KOJIMUECTBEHHAS XapaKTEPUCTHUKA aHATUTUUYECKOTO CUTHAJIA.
AmniepoMerpuueckoe TUTpoBaHue. OOIIasi XapaKTepUCTHKAa METOJa M aHAJUTHYECKOro CUTHAJA.
Br16op ycroBuit amnepomerpuieckux uaMepeHuil. [lpuHnunuanbHas cxema aMIepoMeTpudecKoro
tutpoBaHus. Kpussle TuTpoBanus. [Ipumepsl MPakTHYECKOTO UCIIOIb30BAHMS METOIA.

Kynonomerpruecknii MmeTo1 aHanu3a

Knaccudukanus metooB KyjaoHoMeTpuu. KonnuecTBo anekTpudecTBa Kak aHaIUTUYECKUIN
curHain. [Ipsmas KyJlOHOMETpus W KyJIOHOMETPUYECKOE TUTpoBaHue. Pacyer konudecTsa
NIEKTPUYECTBA, 3aTPAYEHHOIO Ha  JIEKTPOXMMHYECKYyI0 peakuuioo. KynoHomerpuyeckoe
TUTpoBaHue. BpiOop Toka anmekrponusa. IlpuHnunuaneHas  cxemMa  yCTaHOBKM TS
KYJIOHOMETPUYECKOTO TUTPOBAHUS. [TpakTueckoe IIPUMEHEHHE METOJ1a.
OnexrporpaBuMeTpudeckuii aHanu3. OO0Imas xapakTepruCcTUKa METOAA U aHATTMTUYECKOTIO CUTHaIa.

OOmast  XapakTepuCTHKa XpOMAaTorpauyeckux MeToAoB. TeopeTHYecKue OCHOBBI
xpoMarorpauueckux MeTofoB. Xpomarorpamma. I[lapamerpsl ynepkuBanus. KadyecTBeHHas u
KOJINYECTBEHHAs] XapaKTePUCTHKU AaHAJIUTUYECKOTO CHUIHajla B KOJOHOYHOM XpomaTorpadumu.
Ou3MKO-XMMHUYECKHE OCHOBBI Xpomarorpaduueckoro mnpouecca. Kiaccudukauus MeTonoB
XpoMarorpauu IO arperaTHOMy COCTOSHUIO (a3, IO MeXaHU3My paseleHus U crocoly
oopmienus npouecca. CTeneHs pa3aeieHus U Kputepuil cenektuBHocTU. Kpurepuii paznenenus.
OntuMuzanus nporeccoB pasneneHus cmeceit BemectB. Koaddunuent pacnpenenenus. OCHOBHOe
ypaBHeHHe XpoMmaTorpapuu. Csi3b (GOpMbl BBIXOJHONH KPHUBOH € HM30TEPMOIl pacrpelesieHus B
KOJIOHOYHOH xpomarorpaduu. BbicoTa, 3KBUBaleHTHas TeopeTHueckoil Tapenke. KuHernueckas
Teopus xpomatorpaduu. Ypasuenue Ban-Jleemrepa.

lNazoxunkoctHas xpomatorpadus. OOwmas xapakTepucTuka Metoa. llpuHnunuanbHas
cXema ra3oBoro xpomarorpaga. YCTpoicTBO M Ha3HaudeHHE y3/10B xpomarorpada. TpebGoaHus,
IpeabsBIsieMble K HEMOJABWXHOM M NOJABMXKHOW (a3am. [lerekropsl. MeToabsl UAEHTH(PHUKALUU
BEIIECTB B ra3oBod Xxpomatorpadpuu. MpeHTH(UKanus KOMIIOHEHTOB pa3ieisieMbIX CMeced ¢
MOMOIIBIO JIOTapU(PMUUYECKUX HHAEKCOB yaepkuBaHHUs. CrnocoObl KOJMYECTBEHHOIO aHaN3a.
ITpumMepb! NpaKTUUYECKOT0 UCIOIL30BaHUS I'a30BOM XpoMarorpaduu.

XKunkoctHas xpomarorpadus. Knaccuduxanus MeTOAOB >KUAKOCTHOM XpomaTorpagum.
Oco6ennoctu BOXKX. IIpuHuunuanpHas cxema KuIKOCTHOro xpomarorpada. Tunsl 1eTeKTopoB B
BDXX. Xwunkocrnoancopouuonnas BOXKX. HopmanbHo-(a3oBeiii u  oOpamieHo-(a3oBblii
BAapUAHTBI: COPOEHTHI, OIIOEHTHI, pasjelseMble BemlecTBa. YpaBHeHue Hokca. Merossl
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UACHTU(HUKAIIMM BEUIECTB W KoMudecTBeHHOro aHanm3za B BOXKX. Ilpumepbl npaxTHUecKOro
ucnonp3oBanuss BOXX. Pacnpenenurenshas Oymaxknas xpomatorpadus. KauecTBeHHas u
KOJIMYECTBEHHAs] XAapaKTePUCTHKH aHAIUTHYECKOro curHama. OOnacte npumeHeHus. [emnb-
xpomarorpadus. [lonBmxknas n HenoaBrkHas ¢a3pl. OOIIEe ypaBHEHHE, OMUCHIBAIOIIEE MPOIECC
renp-xpomarorpagun.  Bo3moxkHOoCcTH — renmb-xpomarorpaduu.  [IpuMmepbl  mpakTHYECKOTro
ucnonb3oBanusi. MoHooOMeHHass W WoOHHAas xpomarorpadus. TpeOoBaHus, TpPETbABISEMBIE K
peakuusM moHHOro oOmeHa. OcoOeHHOCTH MOHOOOMEHHOH Xpomarorpaduu. KoHncraHta HOHHOTO
oomena. Mzotepmbl monHoro obMeHa. Karnonutsl u aHHOHHUTHL. Ko3(ppHUIHMEHT CeNeKTHBHOCTH.
Wonnas xpomarorpadus. biok-cxema nonnoro xpomarorpada. Pazaemnsromue u KoMIeHCallnOHHBIE
KOJIOHKU. AHAJIMTUYECKUE BO3MOKHOCTU METOAA.

ABTOMAaTHYECKU U aBTOMATU3UPOBAHHBIN aHanu3. {pyrue metonbl aHanu3a. [{uckpeTHbie
aBToMarnyeckue aHanu3aropbl. IlpuHnun neictBusa. HenpepbplBHBIMI IPOTOYHBIA aHANN3 U
MPOTOYHO-UHKEKITMOHHBIN aHanu3. [lonsTue 00 aHanmuTuueckor Macc-cnekrpomeTpun. CymHOCTh
MeTo/1a. AHAJIN3 OPraHNYeCKUX BEUIECTB. DJIIEMEHTHBIN aHAIIN3.

4. O0beM yueOHOMH TUCHUIIINHBI

O0bem
Buabl yueOHoii padoThI B 3aueTHBIX B akanem.
SIMHUTIAX gacax

OO6masi TpyA0eMKOCTh JUCIHHIIJIMHBI M0 Y4eOHOMY MUIAHY 3,0 108
KonrakTHast pa6ora (KP): 1,33 48
Jlexuunm (JIek) 0,44 16
JlabopaTopubie padoTsl (JIab) 0,89 32
[Ipaktuueckue 3ausarus (113) - -

CamocrositesbHas padora (CP): 1,67 60
CamocTosTeTbHOE N3YUCHHUE PA3/IeTIOB JUCITUTIIHHBI 1,67 60
Bua KoHTpOJISA: 3a4eT ¢ OLEHKOM - -

Ob6bveMm
Buasbl yueOHoi1 padoThI B 3auernbix | B actpoHowm.
eIMHULIAX qyacax

OO0mas TpyA0eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
Konraktnas padora (KP): 1,33 36
Jlexuunm (JIek) 0,44 12
JlaGopaTopHbie padoTsl (JIad) 0,89 24
[Ipaktnueckue 3anstus (113) - -

CamocrositesbHas padora (CP): 1,67 45
CaMocTosTeNnbHOE NU3YUEHNE PA3/IEIOB TUCIUIUINHEI 1,67 45
Bua koHTpOJIA: 3a4eT ¢ OLeHKOH - -
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AHHOTanuA padoyeil MPOrpaMMbl JUCHHUILIMHBI
«IK0JIOTHS B TEXHOJIOTHH U NepepadoTke nmoanmepos» (b1.B.06)

1. Heap AMCHUIUVIMHBI — CPOPMUPOBATH Yy CTYICHTOB MPEACTABICHHE O COBPEMEHHBIX
HKOJIOTHYECKUX TMpodiieMax, O (PU3MKO-XMMUYECKUX IPOLeccax, MPOTEKAUINX B pa3IMYHBIX
KOMITOHEHTaX OKpY>KaoILlel Cpelibl U O CTEINEHNU aHTPOIOI€HHOI'0 BO3JACHCTBHUS HA ITH MPOLIECCHI;
BBIPAa0OTATh y CTYAEHTOB HAaBBIKM CHCTEMHOTO IOJX0/1a K M3YYECHHUIO U PEHICHUIO YKOJOTHIECKUX
npobieM, BO3HHKIIUX B pe3yJbTaTe NPOMBIIUICHHO-XO3SHCTBEHHOW MAEATENbHOCTH 4YellOBEKa,
Pa3BUTH MBIILIEHUE, TTO3BOJISIONIEE IPABUILHO OLEHUBATh JOKAJIbHBIE U OT/IAJICHHbIE IOCIEACTBUS
IIPUHUMAEMBbIX PEIICHUN AJI OKPYXKAIOIIEeH Cpe/ibl U YeIOBEKa.

2. B pe3yabTaTe u3yyeHus JUCHUIIMHBI CTYIEHT J10JIKEH:

Ob6nanate cieayromumu obwenpogeccuonanrvuvimu (OIIK) u npogeccuonanonvivu (I1K)
KOMIIETEHIIUSIMU:

- TOTOBHOCTHIO HCIOJIB30BaTh 3HAHUS O COBPEMEHHOM (M3MUecKoil KapTUHE MHUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOEHUM  BEIIeCTBA Uil  [OHUMAaHMUS
OKpYyKaroliero mupa u sisneruit mpupo;sl (OIMK-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHHUM BEIIECTBA, IPUPOJEC XUMUUYECKOU CBSI3U B
Pa3IMYHBIX KJIaccax XMMHUYECKUX COEIMHEHUH JUIsl MOHUMAaHMs CBOMCTB MaTepuaioB U MEXaHHU3Ma
XMMHYECKHX TPOIIECCOB, MPOTEKAIONIUX B OKpysKkaromieM mupe (OITK-3).

- CHOCOOHOCTBIO TNPUHHUMATh KOHKPETHBIE TEXHUYECKHE pEelIeHUusi Ipu pazpaboTke
TEXHOJIOTHYECKHX IPOLIECCOB, BHIOMpATh TEXHUYECKHE CpEICTBA U TEXHOJOTMH C YYETOM
IKOJIOTUYECKUX TOCHeACTBHI ux npumeHenus (I1K-4).

3namo:

- OCHOBHBIE 3aKOHBI 001N IKOJIOTUH;

- 3aKOHOMEPHOCTH CTPOEHUS U (YHKIIMOHUPOBAHUU OHMOCHEPHI;

- COBPEMEHHbIE IKOJIOTUYECKUE MPOOTIEMBIL;

- OCHOBBI PAllMOHAIIBHOTO TPUPOIOTIONB30BAHMUS;

- OCHOBHbI€ IPUHIIUIIBI 3AIIUTHI TPUPOIHON CPEbl OT AaHTPOIIOTEHHBIX BO3JCHCTBHIA;

- CTpO€HHE OCHOBHBIX reocep 3emMiIM U OCHOBHbIE (PUIUKO-XUMUYECKHE IPOLIECCHI,
MPOTEKAIOIIUE B HUX;

- OCHOBHBI€ IOHATHS U IPUHLIUIIBI KOHLIETILUU YCTOMUHUBOTO Pa3BUTHS;

- OCHOBHBIE€ CBEJICHHUA O TNI00aIbHOM MpobIeMaTHKe, IPUPOIHBIX pecypcax, MIaHETapHbIX
IpaHULaX, AHTPONOI€HHOM BO3JCHCTBUM Ha OKPYXAIOUIYI0 Cpely, YIpaBICHHUH KauyeCTBOM
OKpYKaroIllel cpe/bl;

- IPUHIUIIBI 3€JICHONW XUMHUH.

Ymemn:

- TPUMEHSTHh TOMy4YEHHbIC 3HAHUS Ui OLIEHKU COCTOSIHHMS OKpPYXAalomlel cpeapl |
paIOHAaIBLHOTO UCIIOJIB30BAHUS IPUPOIHBIX PECYPCOB;

- HCIOJNb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMM M 0a3bl JAHHBIX [UISl PEHICHUS
KOHKPETHBIX 3KOJIOTMYECKUX MPOOIEeM.

Braoemy:

- MOHATUHHBIM ammapaToM B OOJIACTH OOLIEH 5KOJIOTHH, PAlMOHAIBHOIO HCIOJIb30BAHUS
IIPUPOJHBIX PECYPCOB U 3aLIUTHI OKPYKAIOIIEH CPEBI.

3. Kpatkoe coaep:kanue JuCHMIIIHHBI

BBeneHue, OCHOBHBIE TOHATHSI IUCLUIUINHEL.
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MecTo AMCHMIUIMHBI B CHCTEME OOLIEro M XMMHUYECKOTO 00pa3oBaHUs. DKOJIOTMYECKOE
oOpazoBaHne W o0Opa3oBaHUE Ui YCTOWYMBOTO pa3BuTHs. OOIIECTBO M OKpy’Karomas cpena.
[lonsiTHE YyCTOWYHMBOIO pa3BUTHS.

Pa3gen 1. OGmue Bonpocs! skonoruu. buocdepa. buoskonorus. buocdepa n ycToiunBoCTb.

1.1 OcHoBHbI€ 3aKOHBI 3KOJ0THUU. bruoskonorus. [lonstue 00 sxocucTeMax. Y CTONYHMBOCTh
skocucteM buochepa, ee IBOMIONUS U YCTOMYMBOCTh. DKOCHCTEMBI 3€MJIM M YCTOMYUBOCTD.
OcHoBHbIE cBeleHUsI O TuiaHeTe 3emiisi. OCHOBHBIE TIOHSTHS SKOJOTHHM. 3aKOHBI W TPUHIIUIBI
skonoruu. [loToku sHeprum u BemiecTBa B dKkocucTemax. OCHOBHbIE OMOT€OXMMHYECKUE ITUKIIBI
(KpyroBopoThl BeecTB). LIMKIMYHOCTB MpoLeccoB B Onocdepe U yCTOMUnBOCTb.

1.2 Hapononacenenue. YenoBeuecTBo Kak 9actb onochepsl. Jlemorpaduueckue nmpoOaeMsi.

JluHaMuKa 4e0BEeUeCKOW MOMYJISIUN, POKIaeMOCTh, CMEPTHOCTh, BO3paCcTHas CTPYKTYypa.
[IpoGiieMbl COBpEMEHHOTO 3Tana pocTa YUCIECHHOCTH HaceseHus. ['eorpaduueckoe pacnpenenenme
HaceseHus. PerynupoBanue HapogoHaceIeHusl.

Pa3nen 2. Crpoenue u cocraB reocdep 3emian. OCHOBHBIC (PU3HKO-XHMHYECKHE TTPOIIECCHI,
MpoTeKarolre B reocdepax.

2.1 Atmocdepa 3emin.

Crpoenue atmocdepsl, poyib (POTOXUMHUYECKHX pEakiuii B (OPMHPOBAHHMU COCTaBa
aTMocCQepHI.

[TapuukoBsiii 3ddext. IlapaukoBeie ra3pl B atmocdepe. KnmmaTudyeckue moCIenCTBUS
AQHTPOIIOTEHHOM IeATEITLHOCTH.

Pacnipenenenne koHieHTpanmu o3oHa B atMocdepe. O30HOBBIN cioit. [IpupoaHpii UK
o30Ha. COBpeMEHHOE COCTOSIHME 030HOBOTO cJiosl. [lociencTBus pa3pyieHust 030HOBOT'O CI0s 3eMIIH
JUTsl 4esoBeka B 6mocdepsl B 1enoM. CtpaTocdepHblid 030H U TpOnmochEepHBI 030H: CXOJICTBO U
paznuuug. MexIyHapoJHOe COTPYAHMYECTBO B O0JIaCTH OrpaHUYEHHE MPOU3BOJACTBA U
MCIOJIb30BAHUS 030HOpa3pyLIAOINX BellecTB. MoOHpeanbCKUil MPOTOKOM.

KucnotHeie n0au W MpoIecchl OKUCICHUS TpuMecei B Tpomochepe. DOTOXUMUUYECKUMA
CMOT.

2.2. 'unpocdepa 3emn.

Buaer Bog Ha 3emute. [IpecHbie Boabl. ['uaponorndeckuit iukil. ['modanbHbIe SKOIOTHYECKUE
npoGiieMbl ruapocdepsl. ['aBHbIE KaTHOHBI U AHUOHBI MPUPOAHBIX BOA. KHCIOTHO-OCHOBHOE
paBHOBecHE B MPHUPOAHBIX Boaax. lllemounocts mpupoaHbiXx BoA. OCHOBHBIE NMPUYHMHBI, dTalbl U
MOCIIEACTBHS 3aKUCIICHUS MPUPOTHBIX BOA0EMOB. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE MPOIIECCHI B
npupoAHbIX Bojmoemax. Crparudukanus npupoaHbIX BojgoeMoB. I[Ipomeccsl 3dTpoduxanmu
BOZ0eMOB. [IpUYMHBI U TOCIEICTBUS.

2.3. JIutocdepa 3emmu.

3emHuas kopa. [loura. Ctpoenue nouBeHHoro cios. CocraB nmouB. OpraHndeckue BeIecTBa B
nouse. Posb KHUBBIX OpraHu3MoB B (POPMHUPOBAHUH MOYBEHHOTO CJIOs. TspKenble METalulbl B MOYBE.
Herpananus nous. Bognast 1 BeTpoBasi 3po3usi OYB.

Pa3nen 3. AHTpPONOreHHOE BO3JCHCTBHE HA OKPYKAIOIIYIO Cpedy H paluOHAIBHOE
MIPUPOJIOTOIB30BaHUE.

3.1. Tlpupomnsie pecypcbl. Ilonatue o0 o0TXOgax MPOU3BOJACTBA U MOTPEOICHHUS.
ManooTxoiHbie U 0€30TXOIHBIE TIPOU3BOCTBA.

3.2 [lonsiTHE O TUTAHETAPHBIX TPAaHHUIAX. AHTPOIIOT€HHBIE BO3MYIIEHUSI OMOT€OXUMUYECKIX
UKIIOB a30Ta U hocdopa. OCHOBHBIEC IPUHIIMIIBI 3€TIEHON XUMUU.

Pa3nen 4. YcroituuBoe pa3BuTue.
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[TonsiTre 06 ycroitunBoM pa3BuTur. McTopus craHOBIICHUS IOHATHS. BKiIaa oTedecTBEHHBIX
yaenbix. llemun ycroitumBoro passutuss OOH. MexayHapoaHOE COTPYAHHYECTBO B oO0nacTu
YCTOHYHBOTO pa3BUTHsL. [IpOMBITIIIEHHAS 9KOJIOTHUS U 3eJIeHAs] XUMUS KaK MHCTPYMEHT 00eCTieUeHUs

YCTOMUYMBOTO Pa3BUTHUS. DKOJIOTMYECKasi ITHKA.
4. O0beM yueOHOM TUCHHUILINHBI

Ob6BveM
Buabl yueOHoii padoThI B 3agerHBIX B akanem.
SIMHUTIAX qacax

OO6masi TpyA10eMKOCTh JUCHHUILIMHBI N0 Y4eOHOMY IJIaHy 3,0 108
KonrtakTnast pa6ora (KP): 0,89 32
Jlexuunu (Jlek) 0,44 16
Jlabopatopubie padoTsl (J1ab) - -

[IpaxTueckue 3ansatus (113) 0,44 16
CamocrositesbHas padora (CP): 2,1 76
CamocrosiTenbHbIe pabOTHI € 3aITaHUSIMHU 0,78 28
[ToaroroBka K KOHTPOJILHBIM paboTam 0,67 24
Jpyrue BUIbI CaMOCTOSATENbHON pabOThI 0,67 24
Bua xontpoJs: 3auer - -

O0bem
Buabl yueOHoili padoThI B 3auernsix | B actponom.
eIMHULAX qacax

OO0mas TpyA0eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY IIaHY 3,0 81
Konraktnas pa6ora (KP): 0,89 24
Jlexuunm (JIek) 0,44 12
JlabopaTopubie padoTsl (JIad) - -

[Ipaktuueckue 3ausatus (113) 0,44 12
CamocrositesibHas padora (CP): 2,1 57
CamocrosiTenbHbIe pabOThI ¢ 3aIaHUSIMHU 0,78 21
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,67 18
Jlpyrue BUIbI CaMOCTOSATEILHON paboThI 0,67 18
Bua xonTpoJs: 3auer - -
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«IIpoexkTUpoBaHMe JeTajIeil MAIIMH U ANINIAPATOB B TEXHOJIOTUM U NepepadoTKe MOJMMeEPOB»
(b1.B.07)

1. Ileab IMCHMIIMHBI — HAy4YUTh CTYAECHTOB TBOPYECKOMY IIOAXOJIY K BBIIOJHEHUIO
HMHXEHEPHBIX pPacyeTOB Ha MPOYHOCTh, KECTKOCTh M YCTOMYMBOCTH 3JEMEHTOB KOHCTPYKLUH,
JETAJIEW U Y3JIOB MALIMH U alnaparos.

2. B pe3ysabTaTe u3y4eHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanate cneaywomumu npogeccuonarvuvimu (11IK) xomnereHuusMu:

- CIIOCOOHOCTHIO IUIAHUPOBATh U NMPOBOJAUTH (PU3NYECKHUE UM XUMHUUYECKUE IKCIEPUMEHTHI,
IIPOBOJUTH OOpabOTKY HX pe3yibTaTOB U OLIEHUWBATH IOTPEIIHOCTH, BBIABUIAaTh THIIOTE3bI U
YCTaHABIMBATh TPaHMIBI WX TPUMEHEHUs, NPUMEHATbh METOAbl MaTEeMaTHYeCKOro aHaiu3a u
MOJICTTUPOBAHMUSI, TEOPETHYECKOTO U SKCIIepUMEHTaIbHOT0 nccnenosanus ([1K-16);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS OCHOBHBIX (PHU3MYECKHX TEOPUN MJs PpEHICHUS
BO3ZHUKAIOMIMUX (PU3NYECKUX 337a4, CAMOCTOSATENBHOIO MPUOOpEeTeHMs (PU3MUECKUX 3HAHUU, IS
MMOHUMAaHMsI NPUHIUIIOB paboOThl MPUOOPOB M YCTPOMCTB, B TOM YHCII€ BBIXOASAIIUX 3a MPEIEIb
KOMITETCHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).

3Hamo:

- KOHCTPYKIIMH, THUTIQXXW W KPUTEPUH PabOTOCIIOCOOHOCTH JeTajiell MaliuH, cOOpPOYHBIX
eauHuUII (y3/10B) U arperaTos;

- OCHOBBI TEOPUM COBMECTHOM pabOThl M METOHAbl pacuera JAeTajedl M y3J0B MalluH U
anmnapaToB XUMUYECKOW TEXHOJIOTUHU.

Ymemo:

- BBIMOJIHATD U YUTATh TEXHUUECKUE CXEMbl, YEPTEKU U ICKU3bI JI€TaJICH, y3JI0B U arperaTon
MaIllMH, COOPOYHBIX YEPTEKEH U YePTEKHU OOIIETO BU/IA;

- IPOU3BOAUTH PACUETHI [0 OCHOBHBIM KPUTEPHUSIM PabOTOCIIOCOOHOCTH M KOHCTPYHUPOBAHHUS
JeTaleld MalllnH;

- MPOM3BOJUTH pacueThl U KOHCTPYHUPOBAaHUE JleTalled MalliH U MEXaHHW3MOB C yY€TOM
MIPOU3BOJICTBEHHOM TEXHOJOTUH U SKCILTyaTallUu.

Braoemy:

- HaBBbIKAMH KOHCTPYUPOBAHUS U TEXHUYECKOTO TBOPUYECTBA;

- IpaBUJIAMH MTOCTPOCHUS TEXHUUYECKUX CXEM U YePTEKEH;

- OCHOBHBIMH METOJIaMU pacueTa U MPOCKTHUPOBAHUS MEXaHUYECKUX Y3JIOB M DJIEMEHTOB
TEXHHKHU.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

Paznen 1. «Pacuer XHMHYECKOr0 ammapara ¢ MeXaHMYeCKHM IepeMelnBaIOIIHM
YCTPOCTBOMY.

ITo Bcem aTamam KypcoBOro mpoekTa ohopMisieTcs eAuHas MOsICHUTENbHas 3amucka. B
MOSICHUTENBHYIO 3alMCKY BKJIIOYAIOTCS MPOEKTHBIE U TPOBEPOYHBIEC PACUETHI TUTIOBBIX 2JIEMEHTOB B
COOTBETCTBUHU C IEHCTBYIOIIMMHU MeToaukaMH. IIponsBogurcs:

1) BBIOOP KOHCTPYKITHOHHBIX MaTEPHAJIOB;

2)pacdeT OCHOBHBIX T€OMETPUYECKHX Pa3MEpOB aInapara;

3)pacyer TONIIMH CTEHOK amiapara u pyOariku,

4)ondop MpUBO/A;

5)pacuer ¢aHIIEBOr0 COCAMHEHHS KPBIIIKU ¢ KOPITYCOM arnapara;

6) pacueT BaJia MEIIAIKH HA BUOPOYCTOMYMUBOCTD M IPOYHOCTB;
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7)monoop M pacyet MyQThI;

8)moa0op u pacyeT yIIOTHEHHS.

Pa3znen 2. «UepTe:x 0011€ro BH/Ia annapaTay.

BeimonHsieTcss depTek OOIIero Buaa ammapara ¢ BHIAMH, pa3pe3aMH, CCUCHUSIMH U
BBIHOCHBIMHU DJIEMEHTAMH, TAONIMMH IIOJHOC MPEACTaBlICHHE 00 €ro yCTPOWCTBE W IMPUHIIUIIC
pabotel. YepTe 00IIero Bra anmapara COCpIKHT:

1. N300paxenne anmapata (BUIbI, pa3pes3bl, CEUEHUS, BBIHOCHBIE JJIEMEHTHI),
CoJIeprKalllle OKOHYATEIbHbIE KOHCTPYKTUBHBIE PEILICHUS;

2. OcHOBHBbIE pa3MephI;

3. Pacrnionoxxenue mryuepos, Jr0Ka, ONOp anmnapara;

4, Tabnuily Ha3HAYEeHHS IITYIEPOB B arlmnapare;

o. TexHnYecKyro XapakTepUCTUKY U TEXHUYECKHE TPEOOBaHUS K HEMY.

Ha BTOpOM mHCTE BBINONHSIOTCS 4YEpPTEKU COOPOUHBIX €IWHUL] U Jeraneil. Yeprexu
BBITIOJTHSIOTCS HA ucTax gopmara Al.

KypcoBoii npoekT sBisieTcs caMoCTOsTENIbHOM paboTol CTyZeHTa, KOTOPbI HECET MOIHYIO
OTBETCTBEHHOCTh 3a €€ KauyecTBO (MPaBUJIBHOCTh pacyeTroB, O(OpMIIEHHE YEpTexXel) u
CBOEBPEMEHHOCTh BBINOJHEHUS BceX ATamnoB paboT. [IpenonaBarens — pPyKOBOAMTENL IMPOEKTa
HampaByigeT paboTy CTYAEHTa, KOHCYJIbTUPYET IO HESCHBIM BOIpPOCaM, OINpeAeNsieT CTeNeHb

3aBEPIICHHOCTH OT/IEJIbHBIX 3TAIOB MPOCKTUPOBAHHUS.
4. O0beM yueOHOM THCHHIIINHBI

O0bem
Buabl yueOHoi1 padoThI B 3auetHbIx B akanem.
eIMHULAX qacax
OO6masi TpyA0eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY MIAHY 3,0 108
Konraktnas padora (KP): 0,44 16
Jlexuunm (JIek) - -
JlabopaTopubie padoTsl (JIad) - -
[Ipaktuueckue 3ausarus (113) 0,44 16
CamocrositesbHas padora (CP): 2,56 92
Bua KoHTpoOJIsI: KYpCOBOii MPOEKT/ 3a4eT ¢ OLEeHKOI - -
Ob6bveMm
Buabl yueOHoi1 padoThI B 3auernbix | B actponowm.
eIMHULIAX qacax
O0mas TpyA0eMKOCTb JMCIHIIJIMHBI 10 Y4eOHOMY IVIaHY 3,0 81
Konraktnas padora (KP): 0,44 12
Jlexuunm (JIek) - -
JlaGopaTopHbie padoTsl (JIad) - -
[IpakTueckue 3anstus (I113) 0,44 12
CamocrosteanHnas padora (CP): 2,56 69
By KOHTpOJIsSI: KypCOBO# NPOEKT/ 32a4eT ¢ OLEHKOM - -
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AHHOTanuA padoyeil NPOrpaMMspl JHCHHUILJIMHBI

«ITpoexkTHpOBaHME MPOIECCOB U ANNAPATOB XUMHYecKOil TexHoJorun» (51.B.08)

1. Heab AMCHUNIHHBI — CYIIECTBEHHO PACIIUPUTh, CUCTEMAaTU3UPOBATh U UCIIOJIb30BaTh Ha
MPaKTUKE 3HAHUW OCHOB T'MJPABIMYECKUX, TEIJIOBBIX U MAacCCOOOMEHHBIX MPOIECCOB XUMUYECKOM
TEXHOJIOTHUH, TIO3BOJISIIONIMX BBIMYCKHUKAM OCYHIECTBJISITh HAy4YHO- HCCIEAOBATEIIbCKYI0 U
MPAKTUYECKYIO paboTy Ha MPEANPUITHSIX.

2. B pe3yabTaTe H3y4eHusi TUCHUIIMHBI CTYIEHT J0JIKEH:

Ob6nanate cneaywomumu npogeccuonarvuvimu (11IK) xomnereHuusMu:

- CIOCOOHOCTHIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHUS Mpu pa3padoTke
TEXHOJIOTHYECKUX TIPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA W TEXHOJIOTMH C Y4YETOM
IKOJIOTMYECKUX TOCHeACTBH ux npumenenus ([1K-4);

- CHOCOOHOCTBIO BBISIBIISITH M YCTPAHSITH OTKJIOHEHUS OT PEKUMOB PaOOThI TEXHOJIOTHYECKOTO
000pyI0BaHUs U MMapaMeTpoB TexHooruueckoro nporecca (ITK-11);

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJUTH (DU3MUECKHE U XUMUUYECKHUE DKCIEPUMEHTHI,
MPOBOJUTH OOpPabOTKY HX pE3yJbTAaTOB M OIICHMBATh IOTPEUTHOCTH, BBIJIBUTaTh TUIIOTE3Bl U
YCTaHABIIMBATh TPAHUIBI HMX TMPUMEHEHHS, TPUMEHSITh METOJbl MAaTEMaTUYECKOro aHaiu3a Hu
MOJICIIMPOBAHUS, TEOPETHUECKOTO U IKCIIEpUMEHTaIbHOro uccaeaopanus (ITK-16).

3namo:

- METO/JIBI pacyeTa TeII0- ¥ MaCCOOOMEHHBIX aImapaToB;

- OCHOBHBIE TIPUHITUIIBI OPTAHU3AIIMHN TTPOIIECCOB XUMUYECKON TEXHOJIOTHH,

- TUTIOBBIE TIPOIIECCHl XUMUUYECKON TEXHOJIOTHUH, COOTBETCTBYIOIIUE aIMapaThl U METOBI X
pacyera;

- METO/Ibl COCTABJICHNS TEXHOJIOIMYECKUX CXEM C HAHECEHUEM BCEX aIapaTOB.

Ymems:

- COCTaBJIATh MaTe€pHUAIbHBIEC U TEIJIOBbIE OallaHCHI JIsl CUCTEM T'a3->KUKOCTb;

- paccuMTHIBaTh MapaMeTPhl TEIJIO- U MaCCOOOMEHHOT0 000PYIOBAHUS U HACOCOB;

- moI0MpaTh CTaHJapTHOE 000pYyA0BaHUE, UCIIOJIb3YEMOE B XUMUYECKOM MPOMBIIITICHHOCTH.

Braoemo:

- METOJOJIOTMEl pacyeTa OCHOBHBIX IapaMETPOB THAPOMEXAHWYECKUX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOIIECCOB;

- OCHOBaMHM MPaBUJIHLHOIO M0100pa TEII0O U MaCCOOOMEHHOT'0 000PYI0BaHMUS;

- METOJIJaMH COCTABJICHHUSI TEXHOJIIOTUYECKUX CXeM U TpadudecKoro n300pakeHuss OCHOBHOTO
000pyI0BaHUSI.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

BBenenne. Ormnucanue NPUHIUNHAIBHON  CXeMbl  PEKTH(PHUKAIMOHHON  YCTaHOBKHU
HernpepsIBHOTO AeiicTBus. CpaBHEHUE U 00JaCTH IPUMEHEHUS HACAJI0YHbBIX U TapeIbuaThIX KOJIOHH.
[TocTpoeHne paBHOBECHOW JTUHUU HA OCHOBE MOJYYEHHBIX UHIMBUAYAIbHBIX 3a1aHUM.

Paznen 1. Pacuer pekTm(puKanmuoHHONW KOJOHHBI. Pacdyer HacajgoyHOW W Tapenb4aTon
PEKTU(GUKAIMOHHONW KOJIOHH HEMpephIBHOTO JAeWCTBUsA. MaTepuanbHblii OagaHc KOJOHHBL. Pacuer
MUHUMAaJbHOTO U pabouero duermoBoro yucna. [loctpoenune pabounx iunHuid. Pacder ckopocTu
MapoB W JuaMerpa KOJOHHbL OrpeeneHne BBICOTHI ammaparta. PacdeT TIuapaBIudyecKOro
CONPOTHUBIICHUS KOJIOHHBI. CpaBHEHHE JaHHBIX pacueTa HACaJOYHOM M TapenpbyaTOd KOJIOHH.
ComnocraBneHe JaHHBIX, MOJTYYEHHBIX M0 IPOrpaMMaM KOMITbIOTEPHBIX U PYYHBIX pacueToB. Beibop
KOJIOHHBI.
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Paznen 2. Pacuer u BbIOOp Temi1000MeHHHKOB. Pacuer u BbIOOp TEII00OMEHHHKOB
(ucnapuTens, KOHAEHCAaTOpa, 0I0rpeBaTeNsl, XOJIOAWIBHUKOB TUCTHILIATA U KyOOBOI'O OCTAaTKa) 110
obrmeit cxeme. CormocTaBiICHHE TAaHHBIX, MMOJIYYCHHBIX MO MPOTpaMMaM KOMITBIOTEPHBIX U PYYHBIX
pacderoB. ['mapaBnudeckuii pacuer. BeiOop onTHManbHOTO BapuaHTa TeIJI000OMEHHHKA.

Paznen 3. N'mapoamnaMmuyeckue pacdeTbl. PacueT THIPaBIMYECKOTO COMPOTHUBICHUS
TpyOOIpPOBOIOB. PacueT onTUMaNbHBIX TUAMETPOB TPyOOIIpoBoAoB. Pacder u momoop HacOCOB.

Paznen 4. I'papuueckoe odopmiaenmne. TexHomorudeckas cxema. PexkrudukannoHHas
KOJIOHHA OTIPEJICIICHHOTO THIa C H300paKEHUEM JIeTalel KOHTAKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B

paznene 1.
4. O0beM yueOHOM THCHHUILINHBI
O6bem
Buasbi yueOHoli padoThI B 3ageTHBIX B akanem.
SIMHUTIAX qacax
O0uas Tpya10eMKOCTb AUCHUIIIMHBI 110 Y4eO0HOMY ILUIaHy 2,0 72
Kounraktnas patora (KP): 0,44 16
Jlexuun (JIek) - -
JlabopaTopubie padoTsl (JIab) - -
[IpaxTnueckue 3anstus (113) 0,44 16
CamocronTenanHasi padora (CP): 1,56 56
Buj koHTpOJIsSI: KypcoBO#i NPOEKT/ 3a4eT ¢ OleHKOM - -
Ob6bveMm
Buabl yueOHoi1 padoThI B 3auernbix | B actpoHom.
eIMHULAX qacax
OO0mas TpyA0eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY IJIaHY 2,0 54
Kounraktnas padora (KP): 0,44 12
Jlexuunm (JIek) - -
JlaGopaTopHbie padoTsl (JIab) - -
[Ipaktuueckue 3ausarus (113) 0,44 12
CamocrositesbHas padora (CP): 1,56 42
Bua koHTpoOJIsI: KYpCcOBOii MPOEKT/ 3a4eT ¢ OLEeHKOI - -
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AHHOTauus padoyeii mporpaMMbl AU CHUILTHHBI
«HauepTaTenbHasi reoMeTpHs B TEXHOJIOTHM M nlepepadoTke noammepos» (51.B.09)

1. Heab AMCUHUILUIMHBI: PHOOpPETEHHE CTYACHTAaMH 3HaHWN B 00JAacTH HadepTaTeIbHOU
reOMETPUH M HMHKEHEPHOU IpaMKu, OCBOCHUE OCHOBHBIX IOJIOKEHUH pa3pabOTKU MPOSKIIMOHHBIX
YepTeKeil, MPUMEHAEMBIX B MH)KEHEPHOU MPAKTUKE, Pa3BUTHE TPOCTPAHCTBEHHBIX MTPEICTABICHHIA,
HEO0OXOJMMBIX B KOHCTPYKTOPCKOM padoTe.

2. B pe3yjbTare u3y4yeHUs1 JUCHUILUIMHBI 00y4YaOIMiicsl MO0 MporpaMmme dakajaBpuara
HOJIKeH:

Obnaoams credyrowumu obwexyromypuvivu (OK), obwenpogheccuonanvnvimu (OIIK) u
npogeccuonanvuvimu (I1K) xomnemenyuamu:

— CIIOCOOHOCTBIO K caMOOpraHu3aiu u camoobpasopanuto (OK-7);

— BJAJCHHEM OCHOBHBIMH METOJAMH, CIOCOOAaMH W CPEICTBAMHM IIOJIyYEHUS, XpaHECHHS,
nepepadoTKi MH(POPMALMK, HAaBBIKAMH DPAa0OTBI C KOMIBIOTEPOM KakK CpPEICTBOM YIPaBJICHHUS
undopmarmeit (OI1K-5);

— CIIOCOOHOCTh MPUHHUMATH y4acTHE B pa3pabOTKe CPENICTB TEXHOJIOIMUECKOTO OCHAIICHUS
MaIUHOCTPOUTENBHBIX Mpou3BocTB ([TK-9).

3Hamo:

-OCHOBHBIE 3aKOHBI TE€OMETPHYECKOTO (OPMUPOBAHUS, TIOCTPOCHUS W B3aMMHOTO
nepecedeHusl MoJIeNeld TUIOCKOCTH W TMPOCTPAHCTBA, HEOOXOMMMBIE JUTS BBHIMONHEHHS] W YTEHUS
JepTekell KOHCTPYKIMH, pelieHrne MO3WIMOHHBIX, METPUYECKUX 3a1ad, BBINOIHEHHE Pa3BEPTOK
ITOBEPXHOCTEN;

- mpeumymiecTBa rpadudeckoro crocoba mpeacTaBieHus HHbopMalu; Tpaduueckue
(hopMBI, TPAMMAaTHKY .

Ymemo:

- BOCHPUHUMATh ONTHMAaJbHOE COOTHOLIECHME YacTe M IIeJIOr0 Ha OCHOBE IpaduyecKux
MoJIeJIeH, TPAKTUYECKH PEATM3YEMBIX B BUE YepPTEKel KOHKPETHBIX IPOCTPAHCTBEHHBIX OOBEKTOB;

- HUCHOJb30BAaTh YEPTEX, TEXHUUECKUH PHUCYHOK M Ipaduyeckoro IMpencTaBlIeHUS]
TEXHUYECKUX pEIleHU];

- ucnoab3oBarth craHaaptel ECKJI, KOHCTpPYKTOPCKYI0 NOKyMEHTalUIO (YEpTEXHYI U
TEKCTOBYIO) B IIPOM3BO/ICTBEHHOM, IPOEKTHON U UCCIIE0BATEILCKON paboTax.

Braoemy:

- OCHOBHBIMU NOHATHSMM, CBS3aHHBIMU C I'paMuecKuM IpeACTaBICHUEM HH(pOpMaIK
rpa¢puuecKuMu croco0amMHu pEeLIeHHs METPUYECKHUX 3a7ad IPOCTPAHCTBEHHBIX OOBEKTOB Ha
gyepTekax, METOJaMU IMPOELUPOBAHUSA U M300paKEHUs MPOCTPAHCTBEHHBIX ()OPM Ha IIOCKOCTH
IPOEKIUH.

3. Kpartkoe cogep:xanue JTUCUMIIMHBI:

IIpenmer HauepraTenbHON reoMeTpun. Buasl npoenupoanus. KoMIuiekCHbINH yepTex TOUKU
Ha 2 1 3 1ockocTH npoekuuil. CBsi3b CUCTEMBI IIJIOCKOCTEN MPOEKLUN C CUCTEMOM MPSIMOYTOJbHBIX
koopauHat. KomrmuiekcHbli yepTex mnpsMol. IIpsMble M IJIOCKOCTH, YacTHOTO MOJOXEHHUS.
OmnpeneneHne HaTypaJbHOM BEIMYUHBI OTpe3Ka. B3auMoONpHHAANE)KHOCTh TOYKHM M TNPSMOH.
I'nmaBHBIE IMHUM IJIOCKOCTH. B3aumHoe pacnonoxenue 1ByX npsMeix. OnpeaenaeHrne BUAUMOCTH Ha
KOMILUIEKCHOM u4epTexxe. B3aumMHoe pacrosio’keHue MNpsIMOM M IUIOCKOCTH, JBYX IUIOCKOCTEH.
[leprieHANKYIAPHOCTh MPSAMONM M IUIOCKOCTH, JBYX MpPSAMBIX, ABYX MjockocTell. CrnocoObl
npeoOpa3oBaHusl KOMIUIEKCHOro ueprexa. Crocod BpallleHHs BOKPYT MPOCHUPYIOUINX MPSMBIX.
Cnioco0 BpaieHust BOKpyr npsimoii ypoBHs. [lnockonapannensHoe nepemenienne. Criocod 3aMeHbl
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IJIOCKOCTEH mpoekiuii. OCHOBHBIE 334, PellaeMble CIIOCOOOM 3aMEHBI IUIOCKOCTEH MPOSKIIHA.
KpuBsie nuHuu wu mnoBepxHocTH. OOpa3zoBaHue, 3amaHHe M H300paKEHHE IMOBEPXHOCTEH.
[ToBepxHOCTH BpaleHus: KOHYyC, chepa, muimHap, Top. [lepeceueHne MoBEpXHOCTH € MIIOCKOCTHIO.
Ilepecedyenue noBepxHocTH ¢ JIMHUEH. llepeceueHne nosepxHocTer. Meros CeKyIux IIIOCKOCTEM.
[Tepeceuenne moBepxHOCTE. MeTo KOHIEHTpHUecKux cdep. Meroa KoHIEHTpHUYecKuX chep.

MeToJ 3KCIEHTPUIECKHX chep. AKCOHOMETPUICCKUE TIPOCKITUH.

4. O0beM yueOHOM THCHHMILINHBI

Ob6BveM

Buabl yueOHol padoThl B 3agerHBIX B akanem.

SIMHULIAX qacax
O0uas Tpya10eMKOCTb IMCHUIIIMHBI N0 Y4eOHOMY IJIAHY 4,0 144
KonrakTnasi pa6ora (KP): 1,33 48
Jlexuuu (Jlek) 0,44 16
JlabopartopHbie paboTsr (JIad) 0,22 8
[IpaxTueckue 3anstus (113) 0,67 24
CamocronTenannasi padora (CP): 2,67 96
Buja KOHTpOJISA: 3a4eT ¢ OLEHKOM - -

O0bem

Buabl yueOHoit padoThI B 3auernsix | B actponom.

SIMHUTIAX yacax
OO0mas TpyA0eMKOCTb JMCHHUIIJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
Konraktnas pabora (KP): 1,33 36
Jlexuunm (JIek) 0,44 12
JlabopaTopubie padoTsl (JIad) 0,22 6
[Ipaktuueckue 3ausarus (113) 0,67 18
CamocrositesbHas padora (CP): 2,67 72
Bua koHTpOJISA: 3a4eT ¢ OLEHKOM - -
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«JIabopaTopHbIii IPAKTHKYM M0 MPOIECCAM M aNMapaTaM XUMHYECKOI TeXHOJIO0THH»
(b1.B.10)

1. Heap TMCHMIJIMHBI — 3aKPEIUICHUE 3HAHWMN, TOMYYEHHBIX MPH MU3yYCHUU TUCIUILTAHBI
«[Iporieccbl u ammaparbl XHUMHYECKOH TEXHOJIOTHH» B OO0JACTH OCHOB THPABIMYECKHUX,
TEINIOOOMEHHBIX U MacCOOOMEHHBIX IPOIIECCOB, YTO HEOOXOAMMO MPH MOATOTOBKE OaKalaBpOB 11O
JAaHHOMY  HANpaBJICHUIO JIUIsl  HAayYHO-MCCIENOBATEIbCKOH M MPOEKTHO-TEXHOJOTHUECKOU
JEeATEITbHOCTH.

2. B pe3ysabTaTe u3yyeHus JUCHUIIMHBI CTY/IEHT J10JIKEH:

Ob6nanare cnenyrommmu odwenpogeccuonarvuvimu (OIIK) u npogeccuonanvuvivu (I1K)
KOMIICTCHITHSIMHU:

- CIIOCOOHOCTBIO W TOTOBHOCTHIO HCIIOJNIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B podeccuoHanbHOM aestenproctd (OTTK-1);

- CIIOCOOHOCTHIO HaTaXUBaTh, HACTPAaWBaTh M OCYIIECTBIIATH MPOBEPKY OOOpYIOBaHUS U
nporpammubix cpeacts (ITK-6);

- CIIOCOOHOCTBHIO TJIAHWPOBATH U TPOBOAUTH (HU3NUECKHE U XUMHUYECKHE IKCIIEPHUMEHTHI,
MPOBOJNTH O0pPa0OTKYy WX pe3yJbTaTOB W OIEHWBATH IOTPEIIHOCTH, BBIJIBUTATh THIIOTE3bI H
YCTaHABJIMBATh TPAHMIBI WX TPUMEHEHHUsS, NMPHUMEHATH METOABl MAaTEeMaTHYECKOTO aHaiwu3a |
MOJICTTUPOBAHHUSI, TEOPETHYECKOTO U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16).

3Hamo:

- 3aKOHBI MTEPEHOCA UMITYJIbCa, TETIOTH U MaCCHI;

- OCHOBHBIE YpaBHEHHUS MPHUKIATHOM TUIPABIMKU M 3aKOHOMEPHOCTH IE€pEeMeIICHHUS
JKUJIKOCTEI;

- OCHOBHBbIE 3aKOHOMEpPHOCTH TMPOIIECCOB OCAXIEHUS, (PUIBTPOBAHUS M TEUEHUS Yepe3
3€pHUCTBIE CIIOU;

- (U3MYECKYIO CYITHOCTh ITPOIIECCOB TEIJIO- U MacCOOOMEHa,

- OCHOBHBIE KHHETHYECKHME 3aKOHOMEPHOCTH MaccolepeHoca [uisi cucreM rasz(map)-
KUJKOCTB;

- TUTOBBIE MTPOLIECCHl XUMUYECKOW TEXHOJIOTUH, COOTBETCTBYIOIIMNE alIapaTbl U METOABI UX
pacuera.

Ymemo:

- OIPENENATh XapaKTep ABMKEHUS KUAKOCTEH U ra3oB;

- WCIOJIb30BaTh OCHOBHBbIE KWHETUYECKHE 3aKOHOMEPHOCTH TEIUIO- U MacColepeHoca MpH
aHaJIM3e TEIJIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB;

- COCTaBJIATh MaTE€pPHAIIbHBIE U TEIUIOBBIE OANaHCHI ISl CUCTEM Ta3(map)-KUAKOCTh;

- paccuuTHIBaTh MapaMeTpbl HACOCHOTO, TEIUIO- © MaCCOOOMEHHOT'0 000PYI0BaHMUS;

- COCTaBJIATh TEXHOJOTMYECKHE CXEMbl U N300pakaTh HA HUX OCHOBHBIE allllaparhl;

- aHANU3UPOBATh HKCIEPUMEHTAJIbHO TMOJYYCHHbIE U TEOPETHYECKU pPaCCUUTAHHBIC
MOKa3aTenu paboThI anmnapaTos.

Braoemy:

- METOZOJIOTHEH pacuera THIPOMEXaHUUECKUX, TETIIOBBIX U MACCOOOMEHHBIX MPOLIECCOB.

- METO/IaMU COCTABJICHHUS TEXHOJIOTHUYECKUX CXEM.
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3. KpaTlcoe coaecpkaHue JTUCHUIIJIMHDBI:

Ne n/mt HaumeHnoBaHue 1a00paTopHbIX padoT

1 Omnpenenenre pexUMOB TEUEHUS KUAKOCTEH.

2 N3yuenne npoduiis CKOpOCTel MoToKa B TpyOOTIpoOBOIE.

3 ['unpaBnuueckoe CONMPOTHBIEHUE B TpyOOHmpoBOAax (METANIMYECKOM U
CTEKJISIHHOM) M 3JIEMEHTaX TPyOOIIPOBOAHOM apMaTyphl.

4 Onpenenenue  TUAPABIMYECKOIO  CONPOTUBIEHMSI  IPSIMOIO  ydacTKa
TpyOOTIpoOBOIA.

5 Ornpenenenue TUPABIMYECKOTO COTNPOTHUBIICHUS B AJIEMEHTaxX
TpyOOIIpOBOIHOW apMaTyphl (Auadparma, JpoCcCeNbHbIN BEHTUIb).

6 Omnpenenenre THAPOANHAMHYECKOTO COTTPOTUBIICHHS CYXOH CUTUATON TapeiKu
KOJIOHHOTO arrapara.

7 OmnpeneneHne THIPABIMYECKOTO COMPOTUBIICHUS OpOIIAEMOH CHTYATOU
TapeJIKH KOJOHHOTO arapara.

8 W3mepenue TUIpaBINYECKOTO CONPOTUBJIEHUS TPYOHOrO U MEXKTpyOHOro
MPOCTPAHCTBA TEIUIOOOMEHHOTO amrapara.

9 KannbpoBka pacxomomepa BECOBEIM METOJIOM.

10 N3yyenne xapakTepucTHK HEHTPOOEKHBIX HACOCOB.

11 Onpenenenue koa¢dunreHTa TeruIonepeauu B JBYXTPYOHBIX
TEMI1000MEHHUKAX.

12 Tennonepenayua B METALIMYECKOM W CTEKISHHOM  KOXYXOTPYOHBIX
TEMI000MEHHUKAX.

13 VHTEeHCHBHOCTD TeIIoNepejauy B INIACTUHYATOM TEINIO0OMEHHUKE

14 N3yuenue mpoliecca HECTAITMOHAPHOTO TEMJIO0OMEHA B arlapaTe ¢ MEIIaIKO
Y IOTPYKHBIM 3MEEBUKOM.

15 Omnpenenenne KodHPUIIMEHTOB MAacCOOTAaYu B Ta30BOM (ha3e MpH MCIapEeHUHN
KUJKOCTH B BO3AYIIHBIA TOTOK WJIM NpU KOHIEHCAIMM Iapa Ha IUICHKE
KUJKOCTU B HACA/I0YHOMN KOJIOHHE.

16 Omnpenenenre KodHPUIIMEHTOB MacCOOTIaYu B XKHUAKOHN (aze Mmpu AecopOruu
JTMOKCH/]IA YTJIepo/ia U3 BOJbI B INICHOYHON KOJIOHHE.

17 N3yyenne coBMeCTHOr0 TEIJIO- U MaccOOOMEHa B HACAJJOYHOW KOJIOHHE.

18 N3yyenue npoiecca mpocToi NeperoHky OMHAPHON cMecH N30MPONaHoI-BOIa.

19 W3yyenne mpomecca TPOCTOW MEperoHku OWHApHOW cMecH  Boja-
STUJICHTJIUKOJIb.

20 N3yyenue npoiecca nepuoanueckoil pekruduxanuy OMHApHONW CMECH 3TaHOJI-
BOJIA.

21 Pa3znenenue pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

22 OmnpeneneHne cKOpoOCTH CBOOOTHOTO OCAXKICHUS TBEPBIX YACTUL U BCIUIBITUS
My3bIpel B )KUIKOCTSIX.

23 N3ydenue nporuecca GpuiabTpoBaHUS CYCHEH3UH.

24 I'uaponnHamMuKa HEMTOBUKHOTO M MICEBA0OKMKEHHOT'O 3€pPHUCTOTO CIIOSI.
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4. O0beM yueOHOM THCHHMILINHBI

O6bem
Buabl yueOHol padoThI B 3agerHbIX B akanem.
eIMHHIIAX qacax
OO0mas TpyA0eMKOCTh JMCHHIIJIMHBI 110 Y4eOHOMY IIaHY 2,0 72
KonrakTnast pa6ora (KP): 0,89 32
Jlexuuu (Jek) - -
JlabopartopHbie paboTsI (JIad) 0,89 32
[IpaxTnueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 1,1 40
Bupa xoHTpoOJIA: 3a4eT - -
Ob6bveMm
Buabi yueOHoli padoThI B 3agernsix | B actpoHoMm.
eIMHUIIAX qacax
O0uas TPyA10eMKOCTb AUCHUIIIMHBI 110 Y4eO0HOMY ILUIaHy 2,0 54
KonrakTHast pa6ora (KP): 0,89 24
Jlexuunm (JIek) - -
JlabopartopHbie paboTs (JIad) 0,89 24
[IpaxTnueckue 3anstus (113) - -
CamocronTenanHasi padora (CP): 11 30
Bua xonTpoJs: 3auer - -
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«Xumus u pusuka noaumepony» (b1.B. 11)

1. Hesb AucUMIIMHBI — GOPMHUPOBAHUE Y CTYACHTOB LIEJTOCTHOTO IPECTABICHHUS B 00JIaCTH
HAYKH O ToJMMepax, ee (pyHIaMEeHTaIbHBIX TEOPETUUYECKUX U MPAKTUYECKUX TTOJIOKEHUSX.

2. B pe3yabTaTe n3y4eHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanare cnenyrommmu obwenpogeccuonanviuvimu (OIIK) u npogeccuonanvuvivu (I1K)
KOMIICTEHIHSIMH:

- TOTOBHOCTBIO MCIOJIB30BATh 3HAHUS O CTPOSHHUH BEUIECTBA, IPUPOJIE XUMUIECKOH CBSI3U B
Pa3NMUYHBIX K1accaX XUMHUYECKUX COCIMHEHHIA ISl TOHUMAaHHsI CBOMCTB MaTepHaiOB M MeXaHU3Ma
XMMHYECKHX IPOIIECCOB, MPOTEKAONUX B OKpyskatoiieM mupe (OITK-3);

- TOTOBHOCTBIO HCITOJIb30BaTh 3HAHWE CBOWCTB XUMHUYECKUX DIJIEMEHTOB, COSJAWHEHWH W
MaTepHaJioB Ha MX OCHOBE JUIS perieHus 3a1a4 npodeccnonansroi aestenbroctu (I1K-18);

- TOTOBHOCTHIO HM3YyYaTh HAYYHO-TEXHHYECKYI0 HWH(POPMAILMIO, OTEYECTBEHHBIH U
3apyOeKHBII OMBIT 10 Tematuke uccnenoanus (I1K-20).

3uams:

- OCHOBHBIC TIOHSTHS U TEPMHUHBI HAYKH O TIOJIMMEpax;

- IPUHIUTIBI KJIacCU(UKAIIH TTOJTUMEPOB;

- 0COOCHHOCTH MOJIEKYJISIPHOTO CTPOCHHS MTOJIMMEPOB, MEXaHU3MBI U3THOAHUS TIOJTMMEPHBIX
MOJIEKYJT ¥ KOJIMYECTBEHHBIE KPUTEPHH OIIEHKH THOKOCTH MaKpOMOJICKYJT;

- 0COOCHHOCTH TICTTHOM MOJTMMEPHU3aIIHH;

- OCHOBHBIE TIPOIIECCHI CTYIIEHYATON TOJIUMEPH3aIINH;

- TUIIBI peaKlUy, MPOTEeKAIOINe B MOJIUMEpax.

Ymemo:

- HACHTUPHUITUPOBATH TOJIUMEPHI TI0O XUMUYIECKOH (opMyJie U TPOCTPAaHCTBEHHOH (opMme;

- OIPENENATh TUI TOJUMEPHU3ALNH U TPOBOAUTD MOJMMEPHU3ALUIO B PA3IMYHBIX YCIOBHSIX;

- IPOBOAUTH roMO(a3Hyto U rerepoda3Hyro MOJIMKOHICHCAINIO U OIIPEENIATh €€ TapaMeTphbl.

Bnraoemy:

- OCHOBaMH HOMEHKJIATYPhl U KJIacCCU(PHUKAIIUH TOJIUMEPOB;

- METO/IaMHU OIICHKU THOKOCTH MaKpOMOJIEKYJI;

- METO/IaMHU OIICHKU KMHETHYECKHUX U TEPMOJIMHAMUYECKHUX MapaMeTPOB MOTUMEPU3ALINN;

- HaBBIKAMH IPOBEJICHUS IKCIIEPUMEHTA 110 CUHTE3Y MOJIMMEPOB.

3. KpaTkoe conep:kanue QHCHUNIUHBI:

Beenenue. OcHOBHBIE MOHATHS M TEPMUHBI MOIMMEpPHONW Hayku. OmnpeleneHue TpaHULIbI
MOJINMEPHOTO COCTOSIHUS BELIECTBA.

Homenknatypa BBICOKOMOJNEKYJSPHBIX COCIMHEHHWI: UCTOpHYECKas, palroHaIbHas,
cucremarrueckas (IUPAC).

Knaccudukanus nonumepoB — o NPOUCXOKICHHIO U TIO CTPOCHUIO OCHOBHBIX I1eneit. OOras
Kiaccudukanus noauMepoB. Peakunu o6pa3zoBaHus MaKpOMOJIEKYI.

Oco6eHHOCTH MOJIEKYJISIPHOTO CTPOSHMSI MOJUMEPOB U UX (pusnyeckux cBoictB. Ilpupona
rMOKOCTH IEMHBIX MOJIEKYJl M KOJIMYECTBEHHbIE KpPUTEPUU OIEHKM HX TruOkoctu. Ilytn
peryiupoBaHus THOKOCTH MAaKPOMOJIEKYJI.

Ienble nmpoieccsl 00pa3oBaHMsI MAKPOMOJIEKYJI.

PanukanpHas monumepusaims. VHUIMMpOBaHUE paguKkaibHOW moiuMepusanuu. Craauu
panukanbHOM nonuMepusanuu. Kunernka paaukaabHON MOTMMEpU3aliU B Macce. DHEpPreTHUeCcKue
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U TEpPMOAVMHAMHUYECKHME  XapaKTEPUCTUKH  paguKaabHOM  nonumepusauuu. PanukanbHas
MOJTMMEpHU3alysl B Macce U B pacTBope. PaaukanbHas rerepodaznas moauMepu3anus.

Nonnas mnomumepusarms. OOmpe 3aKOHOMEPHOCTH HOHHOW mosmMmepu3anun. Oomue
IIOJIOYKEHHUS LIETTHOW CONOJIMMEpU3aLUK.

CryneHuaTsle MpoLecchl 00pa30BaHus MAaKPOMOJIEKYJI.

MoHoMEpBI M pEakIHH, UCHOJIB3YyEMBbIE B CTYIIEHYATBhIX IIPOLIECCAX CHHTE3a IOJIUMEPOB.
Tunel m xapakrep peakumii nonukoHAcHcanuu. KuHeTMka paBHOBECHOM M HE PaBHOBECHOU
noJinkoHAeHcauuu. CTraguu MOJUKOHAEHCAMOHHBIX IpoueccoB. [[o004YHbIE peakuu Ha CTaguu
00pazoBaHMs MAKPOMOJIEKYJT. METO/IbI OCYIIECTBIICHUS CTYIIEHYATHIX PEAKIIUN CHHTE3a MTOJTUMEPOB.

XuMHUUEcKue peakiun nmoaumepoB. Kinaccupukamms 1 0coOeHHOCTH XUMHYECKHX PEaKIUH ¢
y4acCTHEM MaKpOMOJIEKYII.

4. O0beM yueOHOMH TUCHUIIINHBI

O6bem
Buabi yueoHoii padoThI B 3ageTHBIX B akagem.
SIMHUTIAX qacax
O0uas TPyA10eMKOCTb JUCHUNIMHBI 10 Y4eO0HOMY ILUIAHY 6,0 216
KonrakTHasi pa6ora (KP): 2,67 96
Jlexuu (JIek) 0,89 32
JlabopartopHbie padboTs (J1ad) 1,33 48
[Mpaktuyeckue 3anstus (I113) 0,45 16
CamocrositesbHasi pa6ora (CP): 3,33 120
CamocTosTenbHOEC U3YYCHHE Pa3/IeTIOB JUCITUTIIHHBI 3,33 120
Bua KoHTpoOJIs: 3a4eT ¢ OLeHKOM - -
Ob6bveMm
Buabl yueOHoi1 padoThI B 3auetHbix | B actpoHOM.
eIIMHUIIAX qacax

OO0mas TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IUIAHY 6,0 162
Konraktnas pa6ora (KP): 2,67 72
Jlexuunm (JIek) 0,89 24
JlaGopaTopHbie padoTsl (JIab) 1,33 36
[Ipaktuueckue 3ansarus (113) 0,45 12
CamocrositesbHas padora (CP): 3,33 90
CamocTosTenbHOE U3YYeHHE PA3/IeIOB TUCIUTUINHBI 3,33 90
Bua KoHTpOJIS: 3a4eT ¢ OLeHKOIH - -
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AHHOTanus padoyeil MPOrpaMMbl AUCHHUIIIMHBI
«TexHoJiorusi u 060pyI0BaHNe MPON3BOACTBA NoJuMepoB» (b1.B. 12)
1. Ieap AMCHMINIMHBI — 03HAKOMJIEHHE C OOIIMMM BONPOCAMHM XMMHUYECKOM TEXHOJIOTHU
MOJTUMEPOB, OCOOCHHOCTSMU W MPUHIUIIAMHA TMPOU3BOJACTBA KPYMHOTOHHAXXHBIX IOJMMEPOB,
00JIaCTSIMH UCIIOJIb30BAHUS IOJIMMEPOB U KOMITO3UIIMOHHBIX MaTepHAIOB Ha UX OCHOBE.

2. B pe3yabTaTe u3yyeHus JUCHUIIMHBI CTYIEHT J10JIKEH:

Ob6nanate cnenywomumu npogeccuonarvuvimu (11IK) komnereHuusMu:

- CIIOCOOHOCTBIO TPHUHUMATh KOHKPETHBIE TEXHHUECKHE pEUICHHS TMpH pa3paboTKe
TEXHOJIOTUYECKUX TIPOLIECCOB, BBHIOMpATh TEXHUYECKHE CPEACTBA M TEXHOJIOTUU C YYETOM
IKOJIOTMYECKUX nocieacTBui nux npumenenus (I1K-4);

- TOTOBHOCTBIO K OCBOCHHIO H IKCILTyaTallii BHOBb BBOIMMOT0 obopyaoBanus (I1K-8);

- CIIOCOOHOCTHIO BBISBIISITH M YCTPAHATH OTKJIIOHEHHUS OT PEXKUMOB PA0OTHI TEXHOIOTUIECKOTO
000pyI0BaHUs M MapaMeTpoB TexHooruyeckoro mporecca (ITK-11).

3uamo:

- CYIIECTBYIOIIME TEXHOJOTHMH U O000pyJOBaHHE, WCIIOIB3YeMOEe IIPH IPOU3BOJICTBE
MTOJINMEPOB, a TAKXKE MPU UX MOIU(DUKAIINH;

- XUMHUYECKHE PEaKIiy, MPOTEKAOIINE B TPOIIECCEe MPOU3BOICTBA KAKIOTO U3 MOJIMMEPOB,
Ha3HAYEHUE KOMIIOHEHTOB PEAKIIMOHHBIX CMECEH, CITOCOOBI M PEXKUMBI IPOBEICHHSI TTOTUMEPH3AIIN
Y TIOJIMKOH/ICHCAITHH;

- 3aKOHOMEPHOCTH XUMHUYECKUX U (PU3UIECKUX TTPOIECCOB MPHU MTPOU3BOICTBE MOJTMMEPOB;

- METOJBI KOHTPOJISI OCHOBHBIX TEXHOJIOTMYECKUX IMapaMETpPOB MPOIECCOB IMPOU3BOJICTBA
MOJINMEPOB;

- TEXHUKY OE€30MaCHOCTH W MEpPHl 3alIUTHI OKPY)KAIOIIEH Cpeabl TpH TMPOU3BOJICTBE
MOHOMEPOB H ITOJIMMEPOB.

Ymemn:

- BbIOMpaTh HEOOXOIUMBIE CHIPHEBBIC PECYpPCHI M allapaTHO-TEXHOJIOTHYECKOE MCIIOHEHHE
JUTSI TIPOM3BOJICTBA KOHKPETHO B3STOTO MOJIUMEPA;

- COCTaBIATh M AaHAJIM3UPOBATh COBPEMEHHBIC TEXHOJOTHYECKHE CXEMBI OCHOBHBIX
MPOLIECCOB IPOM3BOJICTBA IOJUMEPOB, YMETh HMX ONTHMHU3UPOBATh W HAIOJHATH IE€PEIOBBIM
COBPEMEHHBIM 000PYIOBAaHHEM;

- TPaMOTHO TUIAHUPOBATh CTAJMH IPOM3BOJICTBA IOJIMMEPOB, BKIIFOUAsi CUHTE3, BBIJICIICHUE,
OYHCTKY, CYIIIKY, IEPBUYHYIO IEpEpabOTKy OTIEIBHO B3STOTO MOJIMMEPa;

- BbIOpaTh C€HoCcOO0 OYKMCTKHA BCIOMOTATEIbHBIX BEIIECTB, a TAKKE BO3MOXHBIC METOJIbI
yJIABJIIMBAaHUSA W JC3aKTUBAIIMM MOOOYHBIX BEIECTB, UMCIONIMX MECTO ObITh TPH IPOU3BOJICTBE
Ka)KJI0r0 M3 pacCMaTPUBAEMOro MOJIMMEpa.

Bnaoemo:

- XUMHUYECKMMHM HaBBIKAMH JUII TPO(ECCHOHAIBHOrO ILIAHUPOBAHUS IPOM3BOACTBA
KOHKPETHOT'O MPEACTABUTENS MTOJTHUMEPOB;

- HABBIKaMH, TMO3BOJSIONIMMH OIIEHUTHh HIOAHCHI XMMHYECKUX, CBIPHEBBIX, MaTepHAILHO-
TEXHUUYECKUX U TEXHOJOTHUECKUX OCOOCHHOCTEH MPOU3BOJCTBA OTJECIBHO B3SATHIX MpPECTaBUTENEH
MOJINMEPOB, PACCMATPUBAEMBIX B PaMKaX JAHHOUW JWCIUTUIHHBL.

3. KpaTkoe conep:kanue QTHCHUNIUHBI:

CpaBHUTENBHBIN aHAKW3 CIIOCOOOB TMOTYYEHHs MOJMMEPOB Kak IO IEMHOMY, TaK U IO
CTYNIEHYaTOMY MEXaHHU3MaM.
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HcxonHoe chipbe M XMMHMUYECKHE pEAKIMH, MPOTEKarolIue B Mpolecce MpPOU3BOJICTBA
IIOJINMEPOB.

TexHomoruu MPOU3BOACTBA MOJUMEPOB, IMOJIYYAEMbIX [0 PEAKIHUAM MOJUMEpPHU3ALUN U
MOJIMKOHICHCALINH.

O6opyoBanue, UCTOIB3YEMOE TIPH MPOU3BOJICTBE MOJIMMEPOB, WX BBIJICJICHUU, OUYUTKE U
MIEPBUYHON TIepepadoTKe.

4. O0beM yueOHOM THCHHUILINHBI

Ob6BveM
Buabl yueOHoii padoThI B 3ageTHBIX B akanem.
SIMHULIAX qacax
O0uas TPya0eMKOCTb AUCHUNIMHBI 10 Y4eO0HOMY ILUIAHY 9,0 324
Konraktnas padora (KP): 4,44 160
Jlexmuu (JIek) 0,89 32
Jlabopatopubie padoTsl (J1ab) 3,11 112
[IpaxTueckue 3anstus (113) 0,44 16
CamocrosiTtesbHasi pa6ora (CP): 3,56 128
Buja koHTpoOJIsI: IK3aMeH 1,0 36
O0bem
Buabl yueOHoili padoThI B 3auernsix | B acTtpoHOM.
SIMHUTIAX qacax
OO6masi TpyA0eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY IIAHY 9,0 243
Konraktnas pabora (KP): 4,44 120
Jlexuunm (JIek) 0,89 24
JlabopaTopubie padoTsl (JIad) 3,11 84
[Ipaktuueckue 3ausarus (113) 0,44 12
CamocrositesbHas padora (CP): 3,56 96
Buja koHTpoJIfA: IK3aMeH 1,0 27
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AHHOTanus padoyeil MPOrpaMMbl AUCHHUIIIMHBI

«TexHosnorus n obopyaroBanue npomeccos nepepadorku noaumepon» (b1.B.13)

1. Heabp AMCHUILVIMHBI — IPUOOpETEHUE 3HAHWW M KOMIIETEHIMH B 00JacTu nepepaboTKu
MOJTUMEPOB B M3AETHs; (PU3NYECKUX OCHOB IPOLECCOB, IMPOUCXOMANINX TpH MepepadoTke
IIOJINMEPOB, BIMSHUS YCIOBUM NepepabOTKU Ha CBOWCTBA M3/AEIUN, OCHOBHBIX TEXHOJOTMYECKUX
CXEM M HCIOJIb3yEMOr0 000py10BaHMUSI.

2. B pe3yabTare u3yyeHus JUCHUIIMHBI CTYIEHT J10JIKEH:

Ob6nanate cneaywomumu npogeccuonarvuvimu (11IK) komnereHuusMu:

- CIIOCOOHOCTBIO TPHUHUMATh KOHKPETHBIE TEXHHUECKHE pEHICHHS TpH pa3paboTKe
TEXHOJIOTUYECKUX TIPOILIECCOB, BBHIOMpATh TEXHWYECKHE CPEACTBA M TEXHOJIOTUU C YYETOM
IKOJIOTUYECKUX nocieacTBui nx npumenenus (I1K-4);

- CIOCOOHOCTBIO TIPOBEPATh TEXHHUYECKOE COCTOSHUE, OPTaHW30BBIBATH MPO(PHUIAKTHUECKHIE
OCMOTpPBI M TEKYIIHA PEMOHT O0OPYAOBaHHs, TOTOBUTH O0OPYJIOBaHUE K PEMOHTY W NPHHUMAThH
obopynosanue u3 pemonTa (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO H IKCILTyaTallii BHOBb BBOIMMOTr0 obopyaoBanus (I1K-8);

- CIIOCOOHOCTHIO BBISBIISITH U YCTPAHATH OTKJIOHEHUS OT PEXKUMOB PAOOTHI TEXHOIOTHIECKOTO
000pyI0BaHUs M MMapaMeTpoB TexHooruueckoro mporecca (ITK-11).

3namo:

- TEXHOJIOTHYECKHE OCHOBHI OpPraHW3allill COBPEMEHHBIX TIPOIECCOB TepepadOTKH
MTOJTUMEPOB;

- COBpEMEHHBIE TpeOOBaHHWS K anmapaTypHOMy O(OPMIICHHIO OCHOBHBIX IPOIECCOB
nepepaboTKU MOJTMMEPOB;

- OCHOBHOE MPUMEHsieMoe 000pyA0BaHUE AJIsl OTYUYEHHS U3 MTOJTMMEPOB IOTOBBIX U3JEIUN 1
MOKPBITHM.

Ymemo:

- BbIOMpaTh 00OpyAOBaHUE JUIsI KOHKPETHBIX TEXHOJIIOTMYECKUX IPOLECCOB C YUETOM
0COOCHHOCTEH XUMUYECKUX U (PU3UKO-XMMHUYECKHUX CBOMCTB MOJMMEPHBIX MAaTEPUAIIOB;

- OpPraHu30BaTh YIPaBJICHHE TEXHOJIOTMYECKUMHU MPOLECCaMH MepepadOTKHU MOJIMMEPOB C
MaKCHUMaJIbHOM CcTeneHbI0 3PHEKTUBHOCTH.

Braoemy:

- COBpPEMEHHBIMHU IMPEICTABICHUAMHU O MEPEIOBBIX TEXHOJIOTUAX U 000PYI0BaHUH ITPOLIECCOB
MIPOU3BOJICTBA U3JEIIUN U3 MOJIMMEPHBIX MaTEPHAIIOB.

3. KpaTkoe conep:kanue QTHCHUNTUHBI

Paznen 1. AHanu3 COBpPEMEHHBIX TEXHOJIOTUYECKUX IPOLIECCOB MEPEPadOTKH MOIHUMEPOB.
Knaccudukanuss mMetofoB mnepepaboTKu MOIMMEpPOB. B3auMOCBA3b WX CBOMCTB M crocoba uX
nepepadboTKu. Peonorus pacIiiaBoB MOJIUMEPOB. [Tnactuduxanus MOJINMEPOB
HU3KOMOJICKYJISIPHBIMU  coeluHeHussMUu. Hanonuenwe nonumepoB. JlecTpykius (cTapeHue) u
cTabunu3anus nonuMepoB. OpHEHTALMOHHBIE TPOIIECCHl B TIOJTUMEPAX.

Paznen 2. Metonbl nepepabOTKH MOJMMEPOB U IUIACTUYECKUX Macc Ha UX OCHOBE.

- IIpeccoBanue.

- JIutbeBoe (TpaHchepHOe) NPecCOBaHUE.

- Jluthe mo naBneHUEM.

- Jlutbe 6e3 naBieHUsl.

- DKCTpYy3Hs.

- BanbuieBanue v kanaHApOBaHHE.
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- IlepepaboTka MOIMMEPOB M IUIACTHYECKUX MACC B BBICOKODJIACTUYECKOM COCTOSIHUU.

[lItammoBanue. [THeBMO- 1 BakyyMdopMoOBaHUeE.
- [lepepaboTka MOTUMEPOB U3 PACTBOPOB.

4. O0beM yueOHOM THCHHUILINHBI

Ob6BveM
Buabl yueOHoii padoThI B 3ageTHBIX B akanem.
SIMHUTIAX qacax

O0uas Tpya10eMKOCTb AUCHUIIMHBI 110 Y4e0HOMY ILUIAHY 7,0 252
KonrakTtnast pa6ora (KP): 4,33 156
Jlexuu (JIek) 1,33 48
JlabopartopHbie padboTs (J1ad) 3,0 108
[Ipaxtueckue 3anstus (113) - -

CamocroniTtesannasi pa6ora (CP): 1,67 60
Bujx koHTpoOJIsI: IK3aMeH 1,0 36

O0bem
Buabi yueGHoili padoThI B 3auernsix | B acTtpoHOM.
SIMHUTIAX qacax

OO0uas TPyA0eMKOCTb JUCHUIIIHHBI M0 Y4eOHOMY IJIAHY 7,0 189
Konraktnas patora (KP): 4,33 117
Jlexuunm (JIek) 1,33 36
JlabopaTopubie padoTsl (JIad) 3,0 81
[Ipaktuueckue 3ausarus (I113) - -

CamocrositesbHas padora (CP): 1,67 45
Buja xkoHTpoJIsA: IK3aMeH 1,0 27
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«MartepuasioBeeHne B npou3BoacTBe noaumepon» (b1.B. 14)

1. Ieau AMCHUTINHBI:

-IPHOOpPETeHNE CTYJACHTAMHU 3HAHHMNA, HEOOXOIUMBIX ISl CAMOCTOSITENBHOIO PELICHHS
BOIIPOCOB, CBSI3aHHBIX C BBIOOPOM MaTepHajoB OOOPYAOBAaHHUS NPOHM3BOJCTB TOJIYYCHUS U
nepepadoTKU MOTMMEPOB, TPOU3BOJICTB JITAKOKPACOYHBIX MAaTEPUAJIOB;

- moiydeHue UWHPOpManuu O (UIUYECKOH CYIIHOCTH SIBICHHH, TPOUCXOIAIINX B
MaTepHualiaX, yCTAaHOBJICHUE 3aBHCUMOCTH MEX/Iy COCTaBOM, CTPOCHHEM U CBOHCTBAMHU MAaTEPUAIIOB;

- W3yYeHHE TEOPUHM U MPAKTUKH PA3IMYHBIX CIIOCOOOB YIPOYHEHHS] MaTepHalioB,
00eCTIeYNBAONINX BBICOKYIO HAJIS)KHOCTD U JOJATOBEYHOCTH JIeTaleld MAIlTUH, HHCTPYMEHTA U APYTUX
U3 1CITHH;

- 03HAKOMJICHHE C OCHOBHBIMH TPYTIIaMH METAIUTMIECKUX M HEMETAJUIMIECKUX MAaTEPHAIOB,
UX CBOIMCTBaMU M 00JaCTIMU IIPUMEHEHUSI.

2. B pe3yabTaTe H3yyeHHs] TUCHHUIIMHBI 00y4alOLIMiics MO mMporpaMmMe 0aKkajiappuara
JOJIKeH:

Obnadams cnenytonumu npodeccuoHanbHbiME ([1K) komneTenusamu:

-CITOCOOHOCTBI0O TIPUHUMATh KOHKPETHBIE TEXHWYECKHE pEIICHUs TpH pa3padoTke
TEXHOJIOTUYECKAX TPOIECCOB, BHIOMPATh TEXHHUYECKHUE CPEACTBA W TEXHOJOTHMH C YYETOM
IKOJIOTUYECKUX TOCHeACTBHI uX npumeHenus ([1K-4);

-CITIOCOOHOCTBIO  TIPOBOJUTH AaHAJIHM3 CHIPbS, MAaTEpUAIOB W TOTOBOW TMPOYKIIHH,
OCYIIECTBIIATH OIEHKY pe3y/abTaToB ananu3a (ITK-10);

-TOTOBHOCTBIO TPOBOJUTH CTAaHIApTHBbIE M CEPTU(UKALMOHHBIE HCMBITAHUS MaTepHaloB,
U3JeTUi ¥ TexHomoruueckux mporeccos (IMTK-17);

-TOTOBHOCTBIO HCIOJb30BaTh 3HAHME CBOICTB XMMHYECKHUX 3JEMEHTOB, COCAMHEHUH U
MaTepHAJIOB Ha X OCHOBE JUTS PEIIeHHUs 3a1a4 npodeccruoHansHoi aesrensroctu (ITK-18).

3namo:

- KiaccuuKaluio, CTPYKTypy, COCTaB U CBOMCTBAa MaTepUasoB;

- MAPKHUPOBKY MAaTEPHAJIOB MO POCCUIICKUM CTaHIapTaM;

- OCHOBHbIE KOHCTPYKIIMOHHbIE U (YHKIMOHAJIbHBIE MaTepHalbl, MPUMEHSEMbIE B
XUMHUYECKON TEXHOJIOTUU U XUMUYECKOM aIllapaToCTPOCHUH;

Ymemo:

- palMoOHANBHO MOA00pPaTh KOHCTPYKLHMOHHBIA MaTepuan A XUMHUKO-TEXHOJOTHYECKOIrO
mpolecca (peakropa, anmnapara, MalluHbl) C Y4€TOM METOJIOB 3alIUTHI OT BO3MOXKHOTO BO3ACHCTBHUS
TEXHOJIOTUYECKON CPEJIbI;

Braoemy:

- METO/IaMHU OTpEJIeNICHUsI CBOIICTB MaTEePHAIIOB;

- JQHHBIMH JUIsI TPUHSATHS KOHKPETHBIX TEXHUYECKUX pEHIeHWH TMpu pazpaboTke
00opyI0BaHUs IPOU3BOJICTB MOTYUYEHUS U NepepabOTKU MOJIUMEPOB.

3. KpaTtkoe conep:kanue JHCHUANIAHBI

MarepuanoBe/ieHHe KaKk HayKa: IIeJ1, 3a71a4y U 3HadeHne JucuuIuinael. O0mue TpeboBaHus,
IpeabsaBisieMble K MaTepuaiaM B 3aBUCUMOCTH OT YCJIOBUI HCIOJIB30BAaHMS WIIM HKCILTyaTalHH.
Pa3zButue Hayku o matepuanax. Poib pycCKUX y4eHBIX B pa3BUTHM Hayku. JlocTkeHus B ob6aacTu
CO3JIaHMsI HOBBIX MAaTE€PUAJIOB, TEXHUKO-IKOHOMHYECKas 3P (PEKTUBHOCTh UX IPUMEHEHHUs1. 3HaUCHUE
MaTepHaJIOB B Pa3BUTHH XMMUKO-TEXHOJIOTUYECKHUX MPOLIECCOB U 00eCTIeYeHNH X 0€30MacHOCTH.

OU3NKO-XUMHUYECKHE OCHOBBI MaTE€PHUATOBEACHUS
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OCHOBHbIE MOHATHUS O CTPOEHHUM, CTPYKTYpE U CBOMCTBaX MarepHaioB. MeTo bl N3y4EHHUS
CTPYKTYPBI U CBOMCTB MaTE€pPUaJIOB.

Crpoenne wmarepuanoB. OCHOBHBIE THIIBI KPUCTATMYECKUX pemeTok. Kiaccubpukanms
KPHUCTAJIJIOB 10 TUIIAM CBS3U. AHU30TPONUS CBOICTB KpucTayliIoB. CTpOEHUE peallbHbIX KPUCTAIIIOB.
JleekThl peabHBIX KPUCTAJUIOB M UX BIUSTHHUE HA CBOMCTBA METAJUIOB M CILUIABOB.

CaoiictBa marepuanoB. [lokazarenu cBoiicTB. Kiaccubukanust cBoiicTB. MexaHHMUECKHe,
¢u3nveckne, XMMHUYECKHE, OKCIUTyaTallMOHHBIE M TEXHOJOIMYECKHE CBOHCTBA MaTEpUANIOB.
[Tokazarenn MeXxaHMYECKUX CBOWCTB, OIIpe/IesieMble IIPU CTATUYECKUX UCIIBITAHUAX Ha PACTSIKEHHE
n u3ru6. MeToapl ompeneseHns TBEpPAOCTH MarepuainoB. lloka3aTenn MeXaHMYECKUX CBOMCTB,
onpeesieMble IPU TUHAMUYECKUX U IUKINYECKUX UCTIBITAaHHSIX.

OcHOBBI TEOpUHU CIUIABOB. JlMarpaMMbl COCTOSIHMSI CILIAaBOB. T€PMUHBI M OIPENEICHHUS.
JluarpamMmbl — «COCTaB-CBOMCTBO». Da30BBIN COCTAB CIUIABOB. 3aBUCHMOCTh MEXKIY CBOMCTBAMH
CIUTaBOB U TUTNIOM jJuarpammsbl coctosiuus. [Ipasuno H.C. Kypnakosa.

XKenezo u crnael Ha ero ocHoBe. Ctayu U 4yryHbl. CTPYKTYpBI CILIaBOB JKE€JIE€30-YIJIEPO/I.
JlnarpaMmbl COCTOSIHUSL JK€€30-11eMEHTUT. KOMIOHEeHThl, (a3bl U CTPYKTYpPHBIE COCTaBIISIOIINE
cTasiell U OeJbIX YyTyHOB.

KoHcTpyKlIMOHHBIE, HWHCTPYMEHTAJIbHbIE METAJNIMYECKHE MaTepuanbl M MaTepuaibl ¢
0COOBIMU CBOICTBaMH, X CBOMCTBA, 00JIACTh IPUMEHEHUS, MapKUPOBKA.

Teopus u npakTuKa TEPMUYECKON U XUMUKO-TEPMUUECKOH 00pabOTKH METAJIOB U CILIaBOB.

[{BeTHBIE MeTaIBI U CILJIaBbl HA MX OCHOBE. [lopolIKoBEIE METaITNYECKHE MaTePHAIIbI.

OcHOBBI KOPPO3UH METAIUIOB. [[pUHIINIIBI U METO/IBI 3aILIUTHI OT KOPPO3HUHU.

Koppo3ust MeTamioB B yCI0BUAX TEXHOJIOTMYECKUX CPEJl XUMUYECKUX TIPOU3BOJICTB.

MeTo/bI 3a1IMTHl MAIIMH U allapaToB MPOU3BOCTB MOJyUYEHUS U MepepadOTKH MOJIUMEPOB,
MIPOU3BOJICTB JTAKOKPACOUYHBIX MAaTEPHAIOB.

Hemerannnyeckue marepuanbl

Marepuasibl Ha OCHOBE BBICOKOMOJEKYJSPHBIX coeAuHeHnil. CTpoeHHe W CBOWMCTBA
MOJIMMEPOB. TepMOpPEAKTUBHBIE U TEPMOILJIACTUYHBIE ITOIUMEpPBI. CTpOEHUE U CBOMCTBA I1acTMacc.
OCHOBHBIE PA3HOBHUJIHOCTH IPOMBIIUICHHBIX IIOJMMEpPOB U IUIacTMacc. [ a30HanoJIHEHHbIE
IJIACTMACCHI.

Oco0eHHOCTH CTPOEHHUS, CBOMCTBA PE3MHOBBIX MaTepuaioB. Pe3nHbl 00IIero Ha3HAYECHHUS,
CHelHalIbHbIe PEe3UHBI U 00JACTH UX MPUMEHEHHUS.

Jlakokpacounbie matepuainbl (JIKM). OcnoBubie Buabl JIKM. Kpacku, naku, TpyHTOBKA,
LINATIEBKA.

Cunukatasie Matepuansl. ['padut. AcGect. CBoiicTBa U 001aCTH TPUMEHEHUS.

Kommnosunmonnsie Marepuansl  (KM). OOmas XxapakTepucTUKa KOMIIO3UIIHOHHBIX
MarepuaioB. KoOMIIO3MIIMOHHBIE Marepuanbl HAa METANIMYECKOM W HEMETAJUIMYECKON OCHOBE.
ApMUpOBaHHbIE OJUMEPHbIE MaTepuaibl. [IOHATHS 0 HAHOTEXHOJIOTHUX, HAHOMAaTEpHaIaX.

DKOHOMHYECKH 000CHOBAHHBIN BBIOOpP MaTepUasIOB.

Bei6Op KOHCTPYKIIMOHHBIX MaTepuaioB TMPOU3BOACTB TOIYYEHUS U TepepadOTKH
IIOJINMEPOB, IPOU3BO/ICTB JIAKOKPACOYHBIX MAaTEPUATIOB. DKOJOTUYECKHE U DKOHOMUYECKUE aCTIEKTHI
MaTepUarIoOBEACHHS U 3alIUThl MATEPUAIOB OT KOPPO3UH.
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4. O0beM yueOHOM THCHHMILINHBI

O0beM
Buabl yuedHoii padoTbl B 3agerHbIX B akanem.
eIMHULIAX qacax

OO6mas Tpya10eMKOCTh JUCHHUILIMHBI N0 Y4eOHOMY IJIaHy 3,0 108
KonrakTnast pa6ora (KP): 1,33 48
Jlexuu (JIek) 0,89 32
Jlabopatopubie padoTsl (J1ab) - -

[Ipaxtnueckue 3anstus (I113) 0,44 16
CamocrosiTtesbHasi pa6ora (CP): 1,67 60
Pedepar 0,56 20
CamocTosiTeTbHOE U3YYCHHE PA3/IeTOB JUCITUTIIMHBI 1,11 40
Bua konTpoJs: 3auer - -

O06bem
Buabl yueOHoili padoThI B 3auernsix | B actponoMm.
SIMHUTIAX gacax

OO0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIaHY 3,0 81
KonrakTHast pa6ora (KP): 1,33 36
Jlexmuu (JIek) 0,89 24
JlabopaTopubie padoTsl (JIab) - -

[Ipaktuueckue 3ansarus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
Pedepar 0,56 15
CamocTosTeTbHOE N3YUCHHUE PA3/IeTIOB JUCITUTIIHHBI 1,11 30
Bua xonTpoJs: 3auer - -
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AHHOTaUMs padoyeii mMporpaMMbl AU CHUILIHHBI
«MopaennpoBaHue XMMHKO-TEXHOJIOrHYeCKHX MPOIeCCOB B TEXHOJIOTUH U NepepadoTke
noaumepon» (b1.B.15)

1. Heab AMCHMIVIMHBI — TIOJy4Y€HHE CTyJEeHTaMH-OakajdaBpaMH 3HAHUM B 0O0IacTH
KOMIIBIOTEPHOTO ~ MOJICIMPOBAHUS  XMMMKO-TEXHOJIOIMYECKUX IPOLIECCOB €  INPUMEHEHHEM
COBPEMEHHBIX CUCTEM KOMIIbIOTepHOW MaremaTuku, B yacTHoctu MATLAB u VBA, a taxxe
npuoOpeTeHne WMHU TPAKTHYECKHX HABBIKOB Pa3pabOTKH JAHHBIX KOMITBIOTEPHBIX MOJIENEH ¢
OJTHOBPEMEHHBIM PEIICHHEM 331a4 CTPYKTYpHOU U MapaMeTpHIECKON UACHTH(PHUKAIINH.

2. B pe3ysabTaTe 0cBOEHHS AUCHUILIHHBI CTYAEHT J0JI/KEH:

Obnanate cneayrwomuMu  obwenpogpeccuonanvuvivu (OIIK) u  npogheccuonanvrvimu
kommneteHusmu (I11K):

- BJIAJICHUEM OCHOBHBIMM METOJIaMH, CIHOCOOaMU U CpEJICTBAMHU IOJYyYEHUs, XPaHEHMUS,
nepepaboTKi MH(POPMALMK, HAaBBHIKAMH PA0OTBI C KOMITBIOTEPOM KaK CPEICTBOM YIPABICHHUS
undopmarmeit (OITK-5);

- TOTOBHOCTBIO TIPUMEHSTh aHATMTHYECKHE U YHCICHHBIE METOBI PEIIEHUS MTOCTABICHHBIX
3a/la4, HCII0JIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTUH, HPOBOJIUTH 0OpPabOTKY
WHGOPMAIIMY C UCTIOJH30BAHNUEM MPHUKIIAIHBIX MPOTPAMMHBIX CPEICTB Cepsl MpodecCHOHATBHOM
NeSITEeIbHOCTH, HCIOJb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMM U 0a3bl JaHHBIX B CBOEH
npodeccuoHanbHOM 0051aCTH, MAKeThl MPUKIAJHBIX MPOrpaMM Jjs pacdyera TEeXHOJIOTHMYECKUX
napametpoB obopynoBanus (ITK-2);

- CIOCOOHOCThIO HaJIaKMBaTh, HACTPAaWBATh U OCYLIECTBIIATH MPOBEPKY OOOPYIOBAHUS U
nporpammubix cpeacts (ITK-6).

3namo:

- METOABl TOCTPOCHUSI HMIIUPHUECKUX (BEPOATHOCTHO-CTATUCTHYECKUX) H  (U3HKO-
XUMHYECKUX (TEOPETHUYECKHX) MojJele  XMMHUKO-TEXHOJIOTMUECKHX  IPOLIECCOB;  METOJIbI
UICHTUQUKAIIMM ~ MATeMAaTUYECKUX OMUCAaHUM TEXHOJOTMYECKHX IMPOLECCOB HAa  OCHOBE
AKCMEPUMEHTAJIbHBIX JAHHBIX; METOAbl ONTUMHU3ALUUA XUMHKO-TEXHOJIOTHYECKHX IPOLIECCOB C
MIPUMEHEHUEM SMITUPUUYECKUX U/HIN (PU3UKO-XUMUYECKUX MOJIEIEH.

Ymemo:

- OPUMEHSTb W3BECTHBIE METOJbl BBHIYMCIUTEILHON MaTeMaTUKH M MaTeMaTH4ecKou
CTaTUCTUKH JUIl PELIEHUS KOHKPETHBIX 3a/Jay pacyuera, MOJICIUPOBAHUA, HACHTU(DUKALUU U
ONTUMM3ALMU TIPH HKCCIEOBAaHUM, MPOCKTUPOBAHMM W YIMPABICHUM MPOLIECCAMU XHUMUYECKOU
TEXHOJIOTHH, a TAK)K€ YMETh MCIOJb30BaTh B CBOCH MPAKTUUYECKOM ACSITENIbHOCTU AJS JOCTUKEHUS
3THX LIee U3BECTHBIC MAKEThl MPUKIATHBIX TPOrPaMM.

Braoemy:

- METOJaMU MaTeMaTHYeCKOM CTaTUCTUKU s OOpaOOTKH pe3ylbTaTOB AaKTHUBHBIX H
MACCUBHBIX AKCIEPUMEHTOB, a TAK)KE METOJaMH BBHIYMCIUTEIILHON MaTeMaTUKH Ui pa3paboTKH U
peaiM3allii Ha KOMIIBIOTEpaxX allfOPUTMOB MOJEIMPOBAHUS, UIACHTU(PHUKAIIMN W ONTHMHU3ALUU
XMMHKO-TEXHOJIOTUYECKHUX MPOIIECCOB.

3. Kpatkoe cogep:kanue JuCUMIIMHBI:

3.1. OcHOBHbIE NPHUHLHUIIBI KOMIBIOTEPHOTO MOJETUPOBAHUS XMMUKO-TEXHOJIOTUYECKUX
nporeccoB (XTII). MaremaTnueckue SMIMPUYECKHE W MaTeMaTH4ecKue (U3UKO-XMMHUYECKHE
MOJIEIM U  KOMIIBIOTEpPHOE  MOJIENUpOBaHue. JleTepMHUHUPOBAaHHBIE UM BEPOSTHOCTHBIE
MaTeMaTtudeckue mojenu. [IpuMeHeHre MeTOJ0J0rMM CUCTEMHOTO aHajlu3a JJs pelleHus 3a1ad
MojenupoBaHus.  [IpuMeHeHHe  NpUHIMIA  «YEPHOTO  SIIMKa» TNPH  MaTeMaTHYECKOM
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MOJICIMPOBAaHUH. ABTOMATH3HPOBAHHBIE CHCTEMBI MPHUKIAAHON uHpopMmartuku. Hepapxuueckas
CTPYKTypa XHMHYECKHMX IPOU3BOJACTB M HUX MaTemarnueckux Mozeneil. Ilpumenenue
KOMIIBIOTEPHBIX MOJEEH XMMUYECKHUX MPOLIECCOB JUIsl aHAIM3a, ONTUMU3ALUNA U CUHTE3a XUMHUKO-
TEXHOJIOIMYECKUX cucTeM. OCHOBHBIE IPUEMBI MATEMATHUECKOTO MOJIEIMPOBAHUS: SMIMPUUYECKUT,
CTPYKTYpHBIH  ((pHU3MKO-XUMHUYECKUH) W KOMOMHHpOBaHHBIA (Teopernyeckuii). IlocTpoenue
CTaTUYECKUX M JUHAMUYECKHUX Monenei. Pemenne npsmeix 3agad. [IpOeKTHBIM M IOBEPOYHBIN
(oueHouHBIN) pacyer npoueccoB. Pemenne oOpatHbix 3anay. [lapamerpuueckas U CTpyKTypHas
UACHTU(UKAIMS MaTeMaTHUYECKUX MOJEIeH. YCTaHOBIIEHHE aJIeKBaTHOCTH MaTeMaTHYECKUX
Mozeneil. CtpaTerusi MpoBEACHUS PACUETHBIX MCCIIECIOBAHUNM UM KOMIIBIOTEPHOTO MOJEIUPOBAHUS
peaJIbHBIX MPOLIECCOB.
3.2.I1ocTpoeHne SMIUPUIECKUX MOJICIICH:

. ®dopMyIupoBKa 3a/1auy allpOKCUMAIUHU JaHHBIX JJIs1 ONMCAHUS SKCIIEPUMEHTAIBHBIX
3aBUCHMOCTE M IIOJYYEHUs OMIMPHUYECKMX MOJENEH IMpoueccoB. Buael Kpurepues
anmpokcuManuy. Kpurepuii MeTo1a HAMMEHbIINX KBAApaToB. Pemenne 3aaaun annpoKkcuManuu Juist
HETMHEHWHBIX W JIMHEHHBIX 10 TMapaMerpam Mojeneid. MarpuuHas QOpMyIHpOBKa 3alayu
anmnpoKCUMalMu. AHAIUTUYECKHM W aJITOPUTMHUECKUN TOAXOAbl JJIS pElIeHUs 3aJauu
anmnpoKCUMAaIUK Ui TMHEWHBIX U JIMHEApU30BaHHbBIX MOJENell METOA0M HauMEHBIINX KBAJIPaTOB;

. 3aKOH HOPMAJIBHOTO PpACIPENEIICHHUS [ BEKTOPHBIX CIIyYalHBIX BEJIWYUHBI U
ONpENEICHUE HUX YHCIOBBIX XAPAKTEPUCTHK. MareMaTndeckoe OXHUAAHWE W JUCIEepCUs Uit
BEKTOPHBIX CIyYaWHbIX BEIWYUH. JIUCIEPCHOHHBIA M KOPPEIAUHMOHHBIN aHamu3. [loHsaTus
JUCIIEPCUN BOCIIPOU3BOJAMMOCTH U aJICKBATHOCTH, a TAKXKE OCTAaTOYHOW aucnepcuu. OnpeneneHue
BBIOOPOYHBIX KOIPPHUIIMEHTOB KOppeasaiuu U Kodh( UIIMEHTa MHOXECTBEHHOW KOPPEIAIUU.
CratucTH4ecKui MoAX0/1 K ONPEIeNIEHUI0 OUIMOOK U MOrPEIIHOCTENH B SKCIIEPUMEHTAIBHBIX TOYKaX
W3MEPEHMUI;

o PErPECCUOHHBI M KOPPEJSLMOHHBIM aHaIu3 Uil TOCTPOEHUS SMIMPUYECKUX
MoJlesIell Ha OCHOBE JaHHBIX NTACCUBHOIO 3KkcnepumenTa. [1oHsaTus QyHKIUM OTKIMKA U (PaKTOpOB.
OcCHOBHBIE JONYHICHUS PErPECCHOHHOTO M KOPPEISILUOHHOrO aHaiu3a. Kpurepuum NpoBepku
OJHOPOAHOCTH Jucnepcuid. BpiOop BuIa ypaBHEHHMH perpeccuu, a Takke OIpeIesIeHUe
K03()pULIMEHTOB perpeccuu U UX 3HaYMMOCTH € UCTOIb30BaHueM Kputepus CtbronenTa. [lponenypa
UCKJIIOUEHMs] ~ HE3HAYMMbIX  Kod(duuueHToB  perpeccur.  OmpeneneHue  aeKBaTHOCTU
PErpECCUOHHBIX MOJENEH ¢ MOMOLIBI0 KpuTepus Puiepa;

o OCHOBHBIC TIOJIOKCHHUsSI TEOpUH IUlaHupoBaHusi odkcrepuMeHtoB (I):  moHBIit
¢baxTopubIi 3kcriepuMeHT (IIDD) u 06padoTka ero pezynpraTtoB. OnTUMalbHbIE CBOHCTBA MAaTPULIbI
IUIAHUPOBAHUSI M CBOWCTBO OpTOroHaibHOCTU. OmnpezneneHue Kod3PQPHUIUEHTOB MOAEIeH, HX
3HaYMMOCTH U NIPOBEPKa a/IeKBaTHOCTH ypaBHEeHUs perpeccuu. CBOMCTBO poTaTabenbHOCTH ITOJIHOIO
(aKTOPHOI 0 KCIEPUMEHTA;

o OCHOBHBIC MOJIOXKEHHS TEOPHUH TUIaHUPOBaHus 3kcriepuMeHToB (I1): oproroHanbHbIit
HEeHTpasIbHbI KoMno3uunoHHbl miuaH (OLIKII) skcnepuMeHTOB M 00paOoTKa €ro pes3ysbTaToB.
ObecrnieueHre OPTOTOHAJILHOCTH MaTPUIlbl [UIAHUPOBAHMS U OIpeJelieHNe BEJIWYMHBI 3BE3IHOIO
wieya. OnpeneneHre Ko3pPUINEHTOB MOJENTH, UX 3HAYUMOCTH U OLIEHKA aIeKBATHOCTH YPaBHEHHUS
perpeccun. PacueTHoe BbIUMCIIEHHE KOOPAUHAT TOUKU ONTUMYMa (3KCTpeMyMa);

J ONTHMM3ALMS SKCIIEPUMEHTAIBHBIX HCCIENOBaHUN ¢ MpUMEHEHHeM Mmetona bokca-
Bunecona. OcHOBHBIE MOAXOAbI K ONTHMHU3ALMM  OKCIEPUMEHTAIBHBIX  HCCIEIOBaHMIL.
DKCIepUMEHTATbHO-CTaTUCTUYECKHI MeTo1. CTpaTerus IBUKEHUS K ONTUMYMY LeJIeBOH (DyHKIIUU
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(pyHKIIMM OTKIMKA) TPaJUCHTHBIM METONOM. KpHUTepuH MOCTHKEHHS «IOYTH CTAalMOHApHOU
00JIaCTH» ¥ METOJIbl YTOUHEHHUS MOJIOKEHHS ONTUMAIBHOM TOYKU B (JAaKTOPHOM IPOCTPAHCTBE.

3.3. [loctpoenne HrU3NKO-XUMHUUECKUX MOJIEINCH:

. JTanbl MaTeMAaTUYECKOro MojeaupoBaHus. PopMylMpoBKa TUIOTE3, MOCTPOEHHUE
MaTeMaTHYECKOI0 ONUCAaHMs, pa3pabdO0TKa MOIEIHPYIOLIEr0 aJrOpUTMa, MPOBEpPKA a€KBATHOCTH
MOJETN W HWISCHTU(PUKAIMSA WX I[apaMeTPOB, PACUYCTHBIC HCCICIOBAHUS (BBIYHCIUTEIIBHBIN
9KCIEPUMEHT);

. COCTaBJICHUE CHUCTEM YpaBHEHHH MaTeMaTU4YECKOro OIHUCAaHUs IPOLECCOB U
pa3paboTka (BBIOOP) aNTOPUTMOB WX PEHICHHS. BIOYHBIA MPUHIMIT MMOCTPOCHHS CTPYKTYPHBIX
MareMmatnueckux wmojened. OO000IIeHHOe OomnucaHue IBIKEHHMs TOTOKOB a3 B ammaparax ¢
MTOMOIIBI0 THAPOJIUHAMUYECKUX MOJEJEH, YUUTHIBAIOLUIUX COCPEJOTOUYEHHBIE M pacHpeesIeHHbIE
HMCTOYHHUKHU BEIIECTBA U DHEPTUU (TEIUIOTHI). JIOKaaIbHbIE HHTEHCUBHOCTH UCTOYHUKOB BEIECTBA U
TEIUIOTHI B MOTOKAaX, COOTBETCTBYIOIINE PA3IUYHBIM (PU3UKO-XMMHYECKUX Ipoueccam. OCHOBHbIE
TUTIBl YPABHEHUM MAaT€MAaTHUUYECKOTO0 OMUCAHUS XMMHKO-TEXHOJIOTHYECKUX MPOIECCOB — KOHEUHBIE,
OOBIKHOBEHHBIE AU(depeHtnanbabe U uddepeHuanbHble ypaBHEHUS B YaCTHBIX POU3BOAHBIX;

J MaTeMaTH4YeCKOe MOJIeIMPOBAaHNE CTAllMOHAPHBIX U JWHAMUYECKUX PEXKHMOB
TU/IPaBIMYECKUX IPOIECCOB B TPYOONPOBOIHBIX CHUCTEMaX, IJ00albHbIE U JIEKOMIIO3UI[MOHHBIE
METO/IbI PEIICHUS CUCTEM HEIMHEHHBIX YPAaBHEHHI, a TAK)KE SIBHBIC U HESIBHBIE METO/IbI YHCICHHOTO
perieHuss CucTeM OOBIKHOBEHHBIX au(depeHITHaIbHBIX ypaBHeHHH. CocTaBlieHHE YpaBHEHUMN
MaTeMaTH4ecKoro omnucanus npoiuecca. [locrpoenne nHGOpMalMOHHBIX MAaTPUI] MaTEMaTUYECKUX
Mojesnei s BeiOopa OOIIero aaropuTMa peleHus — MOJCIHPYIOIIero aaroputMma. Peanuzanus
QITOPUTMOB PEILIEHUS] HETMHEHHBIX U OOBIKHOBEHHBIX AU(QepeHnanbHbIX ypaBHeHu. Onucanue
cTauMOHapHBIX pexuMOB XTIl ¢ mpuMEeHEHHMEM CUCTEM JIMHEWMHBIX W HEIMHEUHBIX YpaBHEHUM.
Urepanmonueie anroputMsl pemieHus. [IpumeHeHne MeTogoB MpOCThIX uTepanuid u HproToHa-
Padcona gns momyuenuss  pemenus.  [IpoGiema  cxommMocTH — mpolecca  peleHHs.
JIeKOMIIO3UITMOHHBIA METOJ| PEIICHUSI CIOKHBIX CUCTEM KOHEYHBIX ypaBHeHHH. [locTpoeHue uH-
(dbopMallMOHHONW MaTpUIBl Ui BbIOOpA ONTUMAIBHOTO alropuTMa pemeHus 3anauu. [lonstue
JKECTKOCTH cucTeM auddepeHInanbHbIX YPAaBHCHUH U KPUTEPUU KECTKOCTH. SIBHBIC (OBICTpBIC) U
HesIBHbIC (MEIJICHHBIE) METOHbI pelieHus. Meroasl mepBoro (meron Diiiepa), BToporo (
MOIU(HUIMPOBAHHBIE METOABI Diiepa) U yerBeproro mopsaka ( merox Pynre-Kyrra). Onenka
TOYHOCTH METO/JOB — OWIMOOK yceueHus. llepexonHple OMMOKM M OLIMOKK OKPYTJICHHS IpHU
YHCIIEHHOM UHTETpUpOBaHuM quddepeHnnanbHbix ypaBHeHUH. CiocoObl 00ecneueHrs CX0AUMOCTH
pemieHus 3amayd. [lpuMeHeHWe HESBHBIX METOJOB JJIsi  PEIIEHUS IKECTKHUX CHUCTEM
muddepeHnnanbHbIX ypaBHeHUN. Omnpeenenus mara UHTeTPUPOBaHUS UTEPAMOHHBIM METOJIOM.
Metonos Kpanka-Hukonbscona (MeTon Tpamnemuii);

. MaTeMaTHYeCKOe  MOJETUPOBAHHWE  CTAIMOHAPHBIX  PEKHUMOB  IPOIECCOB
TeIUIoNepelayl B TUIACTUHYATHIX U 3MEEBHKOBBIX TEIJIOOOMEHHHMKaX. MareMaTnyeckoe OnmucaHue
MIPOLIECCOB C MPUMEHEHHEM MOJIeIel naealbHOTO CMEIIEHUS U BeITeCHeHHsI. Bb160p U rpaduyeckoe
MPEACTABICHUE AITOPUTMOB pelleHus. [IpuMeHeHne CTaHAapTHBIX METOJOB BBIYMCIUTEIbHON
MaTeMaTHKH Ui PelIeHus 3a1a4;

o MaT€MaTUYeCKOe  MOJEIMPOBAHUE  CTAllMOHAPHBIX  PEKHUMOB  IPOIECCOB
TeIUIoNepe1ayy B MPSIMOTOYHBIX U TPOTUBOTOYHBIX TPYOUATHIX TEIIIO0OMEHHUKOB, PEIICHUE 3a/1a4H
Komm u kpaeBoii 3amaud NpU UHTETPHUPOBAHUHM CHUCTEM OOBIKHOBEHHBIX AH(QPepeHITHATbHBIX
ypaBHEHHH. MareMaTu4eckoe OINHUCaHUE IPOLECCOB C MMPUMEHEHHEM MOJENEH HAEaIbHOrO
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BbITeCHEHUS. Pemenne 3anaun Komm u kpaeBol 3axauun. [Ipeacrasienne anropuTMoB BBIYUCICHUN
B BUJIe HH(GOPMAIIMOHHON MaTPHIIBI CUCTEMbI YPAaBHEHHI MAaTEMaTHUYECKOTO OMMCAHUS B OJIOK-CXeM
pacueroB. Maremarndeckoe onucanue XTIl ¢ mnpumeHeHHeM cuUCTeM OOBIKHOBEHHBIX
middepeHnnanbHbIX  ypaBHeHHH. OmnucaHue OOBEKTOB C paclpelesieHHBIMH B IPOCTPAHCTBE
napameTpamMu. POpMyIMPOBKA HAYAJIBHBIX M KPAaeBbIX YCJIOBUM 3aJad peumeHus. YUCICHHBIN
anroput™ 1-ro mopsiaka yist pemenus 3agaun Ko, MeTon «IpucTpesikiy Ajisl pelieHus: KpaeBou
3a/1a4u;

. MaTE€MaTHYECKOE MOJCIMPOBAHNE CTALlMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPAX
¢ Mewmanko. OnucaHue MUKPOKMHETHUECKHUX 3aKOHOMEPHOCTEH IPOTEKAaHUS MPOU3BOJIbHBIX
CIIO)KHBIX XMMHUYECKUX PEaKLMH B )KUJKON (a3e JUisi MHOTOKOMIIOHEHTHBIX cucteM. OnpeneneHue
KJIFOUEBBIX KOMITOHEHTOB CIIOXKHBIX XMMHYECKUX PEaKIHUi ¢ IPUMEHEHUEM METOAOB JIMHEHHOMN
anreOppl - PAHrOB MAaTPUIl CTEXMOMETPHUYECKUX KOAIPPHUIMEHTOB peakuuu. MaremaTHdecKoe
OMHMCaHUE PEAKTOPHOTO MpoIiecca ¢ pyoaiKou st TPOU3BOIHHOM CXEMBI IPOTEKAHUS XHMHUYECKOM
peakuuu. BpiOop anropuTMOB pelieHUs 3aJayd ¢ NpUMEHEHUEM HH(OPMAllMOHHOW MaTpHULIbI
CUCTEMBl YpPaBHEHHMM MAaTEMaTHM4YE€CKOIO OIMCAaHMS M IPEACTABICHUS QITOPUTMA pEUICHUs C
MTOMOIIBIO OJIOK-CXEMBI pacyeTa Mpolecca;

. MaTeMaTH4EeCKOE€ MOJICIMPOBAHNE HECTAIMOHAPHBIX PEXUMOB IIPOLECCOB B
peakTtopax C¢ Memankoi. MartemaTudeckas NMOCTaHOBKAa 3a/laydl JUIsl PEaKUUH C MPOU3BOJBHOU
CTEXMOMETPUUECKO cxeMor. DPopmynupoBKa 3agaun Koy — 3a1aun ¢ HAYaJIbHBIMU YCIOBUSIMH.
Pa3HocTHOE mpencTtaBieHHe  cUCTEMBl  OOBIKHOBEHHBIX  Ju(ddepeHINaNbHbIX  ypaBHEHHI.
[Toctpoenne uH(MOpMaMOHHONW MaTpullbl JUIsi BbIOOpa anroputma pemeHus. [paduueckoe
MIpe/ICTaBJICHHUE aJTOPUTMa PEIIeHUs B BUE OJIOK-CXEMbl pacueTa;

. MaTeMaTH4eCKoe MOJETUPOBAHNE CTAllMOHAPHBIX PEKUMOB B TPyOUaThIX peakTopax
C NPSIMOTOYHBIM U IPOTUBOTOYHBIM JBUKEHHUEM TEIUIOHOCUTENe. MareMaTrnueckasl MOCTaHOBKa
3a7a4M JIJIs1 PEAKIMU C KOHKPETHOM cTexuomeTpuyeckoil cxemoil. opmynupoBka 3agaun Ko —
3a/1a4yl C HA4aJbHBIMU YCJIOBUSMHU U KPAaeBOH 3a7ja4ui — 33Ja41 C KPAaeBbIMU yCIOBUsMHU. PasHOCTHOE
MpPE/ICTaBJICHUE CHCTEM OOBIKHOBEHHBIX JuddepeHunanbHbix  ypaBHeHuid. [locTpoeHue
MH(OPMALIMOHHBIX MAaTpUIl A BblOOpa anroputMoB pemienus. [paduueckoe mnpeacraBieHue
ITOPUTMOB PELICHUS B BUJIE OJIOK-CXEMBbI pacuera;

. MaTE€MaTUYeCKOE MOJEIMPOBAHUE HECTAUMOHAPHBIX PEKHUMOB IPOLECCOB B
TpyO4aThIX peakTopax M YHUCJICHHbIE QJITOPUTMBI JUCKPETH3ALMU JJIS PELIEHUS CHUCTEM
g depeHnnaibHbIX ypaBHEHUN ¢ YaCTHBIMU ITPOU3BOIHBIMH. MaTeMaTudeckasi HOCTaHOBKaA 3a/1a4H
JUISl pEAKIIMKM C KOHKPETHOW CTEXMOMETPUYECKON cxeMoi. dopMyIMpoBKa HaYaabHBIX U TPAHUYHBIX
ycnoBuil. JluddepeHunanbHple ypaBHEHHMsT B YAaCTHBIX IMPOM3BOAHBIX - DJUIMIITUYECKOTO,
1apaboInYecKoro U rurnepOoIMYECKOro TUTIOB. AJTOPUTMBI PELLICHUS YPaBHEHHHM apaboIniecKoro
Tuna. MaremMaruyeckas MOJeldb XUMHUYECKOrO IPEBpAIICHUS B U30TEPMUUYECKUX YCIOBUSAX IS
HECTAIlMOHAPHOI'0 Ipolecca B TPyOUaThIX ammaparax ¢ y4eTOM IPOAOIbHOIO MepEeMEIINBAHUS U C
MIPUMEHEHHEM OJIHONapaMeTpuueckoi nuddy3noHHOM MOAETH ISl ONTUCAHUS TUAPOAMHAMUYECKOM
00CTaHOBKH B PEAKIIMOHHOM TOTOKE. AJITOPUTMBI PELLICHHS B BUJIE CUCTEM HEJIMHEHHBIX YPaBHEHUI,
a Tak)ke OOBIKHOBEHHBIX AU (epeHInabHBIX YPAaBHEHUH IEPBOr0 M BTOPOTO MOPSAKOB;

. MaTEeMaTHYECKOe MOJEIMPOBAHUE CTALlMOHAPHBIX PEKUMOB IIPOLIECCOB HENTPEPBIBHON
MHOTOKOMIIOHEHTHOH pekTudukanumu u abcopbumu. MaTemaTtuyeckoe ONUCaHHE Ipoliecca
MHOTOKOMIIOHEHTHON peKTH(UKAalUM B TapenpyaToil KonoHHe. MoaenupoBanue (a3oBoro
pPaBHOBECHS M IIPOLIECCAa MAcCCOIlepeayd Ha Tapeiakax B MHOIOKOMIIOHEHTHBIX CHCTEMax. Yuer
TEIJIOBBIX OalaHCOB Ha TapejKax MpU MOJCTUPOBAHMU Mpolecca B PeKTU(DHUKAIIMOHHON KOJIOHHE.
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JICKOMITO3UIIMOHHBINA aITOPUTM pacdera mporecca peKkTU(UKanuu B KOJOHHOM armapare.
MaremaTuueckoe OnMCaHHE Ipolecca MHOTOKOMIIOHEHTHOM abcopOLuu B HAacaJ04HON KOJIOHHE.
MonenupoBaHue Npoiecca MHOIOKOMIIOHEHTHOM MacCONepeaay B CEKIUAX HACal0YHOMN KOJIOHHBI.
Anroput™m penieHusl KpaeBOW 3aJaud Uil MOJEIHMPOBaHMs Ipouecca adbcopOuuu B HAacaJ04yHOU
KOJIOHHE.

3.4. OCHOBBI ONITUMU3AIUU XUMHUKO-TEXHOJIOTHUECKUX MPOIIECCOB:

. pelieHue 3ajad  ONTUMM3AIMU C TEPMOJUHAMUYECKUMH, TEXHOJOTUYECKUMH,
SKOHOMHUYECKUMH, TEXHUKO-DPKOHOMHYECKUMHU U JKOJOTMUECKHUMHU KPUTEPHUSIMHU ONTHUMAIBHOCTH.
Ontumaneneie  pecypcocoeperatonme XTII. Bwibop kpuTepueB ONTUMAIbHOCTH (IIEJIEBBIX
¢bynkumii). GopMyIMpOBKa MHOTOKpUTEPUATBHON 3anauu onTtuMu3anuu. OCOOCHHOCTH PEIICHUS
ONTUMU3AIMOHHBIX 3a7a4 XTIl mpu HaMUYMU HECKOJIBKUX KPUTEPUEB ONTUMAILHOCTH, OBPAXKHOM
XapakTepe MeJeBON QYHKIMK U HAJTMYUU OrpaHWYeHH 1-T0 1 2-10 poja;

. AITOPUTMBI OJTHOMEPHOM M MHOTOMEPHOM ONTHUMM3alMHA. METOoabpl CKaHWpPOBAHUS,
JIOKAJIM3allUM 3KCTpEMyMa, 30JI0TOro ceyeHuss u uyucen PuOoHaum B ciayyae OJHOMEPHOU
onTUMHU3aKMK. MeToJbl MHOTOMEPHOM ONTHMHU3AIMU HYJIEBOTrO, MEPBOTO W BTOPOTO IMOPSIKOB.
CUMIUIEKCHBIE, CIIydyailHble W TPAJMEHTHbIE METOAbl MHOTOMEpPHOW ONTUMH3aluu. Meton
mTpadHbIX QyHKIUH.

3.5. 3axmoyenue:

. IIpUMEHEHHE KOMIbIOTEPHBIX Mojened XTIl mpu mpoeKTUpOBaHMM XUMHUYECKHUX
npousBojcTB — B CAIIP. 3amaun cucreM aBTomaTusupoBaHHOTo mnpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOTO NpoeKTUpoBaHus. HMHpopManmoHHOE M MaTeMaTH4yecKoe
obecrieuenne CAIIP. ABTOMaTu3MpoBaHHOE MPOSKTHPOBAHHME C MPUMEHEHHEM KOMITBIOTEPHBIX
mopeneit XTII;

. NpUMEHEHHE KOMIbIOTepHbIX Mozenel XTIl npu ynpaBieHMH TEXHOIOTHYECKUMHU
npoueccamu — B ACYTIIL. Komnsrorepnoe moaenupoBanue XTII B pexxume peasbHOr0 BpEMEHHU.
Cucrembl npsaMoro uppoBoro (KOMIbIOTEPHOIO) YNpPaBICHUS TEXHOJOTHYECKHMMH MPOIECCAMH.
Ocobennoctu peanuzauuud koMmmnbioTepHblx Mozeneil XTIl B aBTOMaTH3UPOBAHHBIX CHCTEMax
yIpaBieHUs TeXHoJIornueckumu nporeccamu (ACYTII).

4. O6beM yueOHOMH THCIMIIINHBI

Ob6bveMm
Buasbl yueOHoi1 padoThI B 3aueTHbIx B akagem.
eIMHULIAX qacax
OO0mas TpyA0eMKOCTb JMCHMIIMHBI 110 Y4eOHOMY IIaHy 3,0 108
Konraktnas padora (KP): 1,33 48
Jlexuunm (JIek) 0,89 32
JlaGopaTopHbie paboTsl (J1ad) 0,44 16
[Tpaktuueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 1,67 60
PacuetHo-Tpaduueckue paboThl - -
Jlpyrue BUbI CaMOCTOSATEIBHON PabOThI 1,67 60
Bua koHTpOJIA: 3a4eT ¢ OLEHKOH - -

104



O6bem
Buabl yueOHol padoThI B 3agernbix | B actpoHOM.
eIMHHIIAX qacax
OO6masi TpyA10eMKOCTh JUCHUIIJIMHBI M0 Y4eOHOMY IIAHY 3,0 81
KonrtakTnast pa6ora (KP): 1,33 36
Jlexuu (JIek) 0,89 24
JlaboparopHbie paboTsr (JIad) 0,44 12
[IpaxTnueckue 3anstus (113) - -
CamocrositessHas padora (CP): 1,67 45
Pacuerno-rpaduueckue paboThI - -
Jlpyrue BUJIbl CaMOCTOSATENbHON pabOThI 1,67 45
Buja KOHTpOJIAA: 3a4eT ¢ OLEHKOM - -
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AHHOTaNUs Y4eOHOI MPOrpaMMbl JUCHHUILIMHBI
«JlaGopaTopHbIe padoThI N0 (PU3NYECKOl XMMHUHU NOJTUMEPHBIX MaTepuanos» (51.B.16)

1. Hegb JUCHMIUIMHBI — O3HAKOMHUTH M PACKPHITH BO3MOXXHOCTH OCHOBHBIX 0a30BBIX
HKCIIEPUMEHTAIBHBIX METOJI0B (PM3NUECKON XUMUH, HAYUYUTh CTYACHTA BUAETh 00JaCTH U MPEIeIbl
MIPUMEHEHHSI 3TUX METOJIOB MCCIIEIOBAHNUS, YETKO TOHUMATh MX MPUHIUIHAIBHBIE BO3SMOXHOCTH U
OTPaHUYEHUS TIPU PEIICHUN KOHKPETHBIX KCIIEPUMEHTAIBHBIX 3a/1a4.

2. B pe3ysabTaTe u3y4eHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanate cneaywomumu npogeccuonarvuvimu (11IK) xomnereHuusMu:

- TOTOBHOCTBIO TPOBOIMTH CTAHIAPTHBIE M CEPTUPHUKAIMOHHBIC HCIBITAHUS MaTEPHAJIOB,
U3/l ¥ TexHojornueckux npoueccon (IMK-17);

- TOTOBHOCTBIO HCIOJB30BATh 3HAHHUS OCHOBHBIX (DU3WYECKUX TEOPHH Ui pEIICHUs
BO3ZHUKAIOMMUX (PU3NYECKUX 33a7ad, CAMOCTOSATENBHOIO MPUOOpEeTeHHs] (PU3MUECKUX 3HAHUU, IS
MOHWMAaHUS MPUHIUIIOB pabOThl MPHOOPOB M YCTPOMCTB, B TOM YHCIIE€ BBIXOJSIINX 32 IPEJEIIbI
KOMITETeHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).

3nams:

- IPUHIIUTIBI PA0OTHI U CXEMBI HCIIOJIb3YEMBIX N3MEPHUTENBHBIX YCTaHOBOK;

- BO3MOXHOCTH METOJOB CIEKTPOXMMHUHU IS TPOBEINCHHUS KAYEeCTBEHHOTO U
KOJIMYECTBEHHOTO aHalM3a XWMHUYECKHX CHCTEM, OIPENEeNICHUs] TEePMOJNHAMHUYECKIX CBOMCTB
XAMHYECKHUX BEIIECTB;

- KOH/TyKTOMETPUIECKUAN " MOTEHIIMOMETPHUYECKHH METOIBI HAXOXKICHHS
TEPMOJMHAMHYECKUX XaPaKTEPUCTUK IEKTPOIUTOB (aKTUBHOCTEW W KOAX(PPHUIIMEHTOB aKTUBHOCTH,
KOHCTAHTBI JUCCOIUAINH, TEPMOJMHAMUYECKUX XapaKTEPUCTUK PEAKIIIN);

- (U3UKO-XMMHUYECKHE METOJIbl MCCIEA0BaHUs U aHanu3a (Da30BbIX pPaBHOBECHIl B OJHO- U
MHOTOKOMIIOHEHTHBIX CUCTEMaXx, ITyTH MOCTPOEHUs (pa30BBIX AUATPAMM COCTOSHUS;

- OKCIIEPUMEHTAJIbHBIE METOJAbl HM3yYEHUS KWHETHKUM XHMHYECKUX peakUuui, CrocoObl
orpeAeneH!s] KOHCTAHT CKOPOCTEH U MOPsIIKa XUMHUUECKUX PEaKIIHif;

- KQJIOPUMETPUUECKHE METObI ONPEIEIICHUS TeIIOEMKOCTH, TETLIOBBIX Y(PPEKTOB U APYTUX
TEPMOXUMHUYECKHX CBOMCTB U3y4aeMbIX OOBHEKTOB.

Ymemo:

- OPUMEHSTHh TEOPETHYECKHWE 3HAHUS W OSKCIEPUMEHTAJbHbIE METOIbl HCCIEI0BaHUS
(bu3nyuecKoil XMMUU IPH pellieHn NpodecCHOHATbHBIX 3a/1a4;

- cdopmynupoBaTh MpoOieMy H 0O0OCHOBAaTH BBIOOP AKCHEPUMEHTAIBHOIO METOa
MCCIIeIOBaHMs, TTOCTABUTH 1IeNM U 337]a4d U HAMETUTh MyTU UX TIOCTHXKEHUS;

- TMPOBECTH MaTeMaTHuYecKyl0 oO0paboTKy JKCIEpUMEHTaJbHBIX JaHHBIX Ha 0aze
TEOPETUUYECKUX 3HAHUM M0 PU3NUECKON XUMHUH;

- IPEJCTABJIATH JAaHHbIE J1a00paTOPHOTO MCCIIEIOBaHMs B rpaduueckoit popme U Ha OCHOBE
MOJIyYE€HHBIX 3aBUCUMOCTEH OINpPEAesaTh COOTBETCTBYIONINE TEPMOJUHAMUUECKAE U KUHETUYECKHE
XapaKTePUCTUKN XUMHUYECKON CUCTEMBI U XMMHUYECKOTO TIPOIIEecca;

- MPOBO/IUTh aHAJIM3 U KPUTHUECKH OLICHMBATH MOJIyYE€HHbIE HKCIIEPUMEHTANIbHBIE JaHHBIE,
0000111aTh 1 JIeN1laTh 0O0CHOBAaHHBIE BHIBO/IBI HA 0a3e MPOBEAEHHBIX OMBITOB.

Braoemy:

- KOMIUJIEKCOM COBPEMEHHBIX SKCHEPUMEHTAJIBHBIX METOA0B (PU3MUECKOW XUMHUM Ui
peleHus] KOHKPETHBIX MCCIeI0BaTelbCKUX 3a/1aY;

- SKCIIEPUMEHTAJIbHBIMU METOJAMU HCCIIEOBAHHS COCTOSHUS XUMUYECKOTO PaBHOBECHUS U
KUHETHKH XUMHUYECKOTO MPOLECCa;
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- mpueMaMu 0OpabOTKHU TMOJYYCHHBIX OMBITHBIX JAHHBIX JJIs BBISIBICHUS M YCTAHOBJICHHUS
B3aMMOCBSI3€H MEKy TEPMOJIUHAMUYCCKUMU CBOMCTBAMU U (PU3HUYECKUMU TTapaMeTpaMu MpoIiecca;

- 3HAHUSMHU OCHOBHBIX 3aKOHOB (PM3UYECKON XMMHHU TSI COACPIKATEITLHOU WHTEPIPETAIINH
MOJTYYEHHBIX 3KCIIEPUMEHTAIBHBIX PE3YyJIbTATOB.

3. KpaTkoe coaep:kaHue TUCHUNIUHBI:

[IpumeHerre  METOAOB  (PH3UKO-XUMHUYECKOTO  HMCCICIOBAHUS  JUIS  OINPEACICHHS
TEPMOAMHAMUYECKUX U KHUHETUUECKUX XaPAKTEPUCTHK XUMUYECKUX CUCTEM.

CrnekTpoxuMu4ecKHe MeToAbl HccjaenoBaHusa. KadecTBEHHBIN aHalIW3 BeIECTBA
(ompeneneHre MEXBAAEPHBIX PACCTOSHUN, MOMEHTOB WHEpPIUH MOJeKyn). Omnpenenenue
KOJMYECTBEHHBIX  XapPaKTEPUCTHK (CTETIEHH JWCCOLMAIMM W  KOHCTAaHThI  JUCCOIMAIIUN
AJIEKTPOIUTOB, TETJIOEMKOCTH BEIIECTBA).

JyleKTpOXUMHUYeckue MeToabl wuccienoBanus. Konaykromerpusi. Ornpenenenue
KOHCTAHTBI ~JIUCCOITMAIIMU  CJIA0OTO  AJIEKTPOJUTA, CTEMEHH JIMCCOIMAIIMU, JJICKTPUUYECKOU
MPOBOJAUMOCTA  TIpH  OECKOHEYHOM  pa30aBlICHMM  KOHIYKTOMETPHUYECKUM  METOJIOM.
Morenuuomerpusi. OnpeesieHHe TEPMOTUHAMUIESCKAX XaPAKTEPUCTUK XUMHUYECKOW peakiuu (
ArHO, ArGO, A,s°), TemneparypHoro kodpdurmenta 3JIC (dEO/dT), cranpaptaoid DJIC (E°),
M3y4YeHHUE BIMSHHS T00ABOK Ha MOTEHITUAN JIEKTPO/IA.

da3oBoe paBHOBECHE B O/ITHOKOMIIOHEHTHBIX cucTeMaX. @U3HKO-XUMHYECKUH aHAJIN3.
N3ydyeHue 3aBUCHUMOCTH CBOMCTB CHUCTEMBI OT €€ coctaBa. KpuBble oxnaxneHus. OmnpeneneHue
COCTaBa IBTEKTHYECKON cMecu. [locTpoeHme auarpaMM KWIICHHS W JUarpaMm IUJIaBKOCTH IS
OuHapHBIX cucteM. OrpaHuyYeHHas paCTBOPHUMOCTD B TPEXKOMITOHEHTHBIX CHCTEMaX.

Xumudeckoe paBHoBecue. OrnpeneneHne KOHCTAHTBI XUMHUYECKOTO PABHOBECHS H
TETTI0BOTO P (HeKTa XUMHUIECKOW peaKIIuy Ha IPUMEPE PEaKINi pa3IoKEHUSI.

Tepmoxumusi. Kanopumerpus. Onpenenenue TEIIOEMKOCTH BEIIECTB
KaJIOPUMETPUYECKUM METOJIOM.

4. O0beM yueOHOMH THCHHIIINHBI

Ob6bveMm
Buabl yueOHoi1 padoThI B 3aueTHbIx B akagem.
eIMHULIAX qyacax
OO0mas TpyA0eMKOCTh JMCUMIIMHBI 10 Y4eOHOMY IJIaHy 4.0 144
Konraktnas pa6ora (KP): 1,78 64
Jlexuunm (JIek) - -
JlaGopaTopHbie paboTsl (J1ab) 1,78 64
[Ipaktuueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 2,22 80
Bujx koHTpOJISI: 3aUeT - -
B Tom unciie mo cemecTtpam:
4 cemecTp
OO0mas Tpya0eMKoOCTb AUCHUILIMHBI B ceMecTpe 2,0 72
Konrakthas padora (KP): 0,89 32
Jlexuu (JIek) - -
JIaGopartopHsbie paboTsl (JIad) 0,89 32
[Ipaktueckue 3ansatus (113) - -
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Ilpooonsicenue mabauyol

CamocrositesbHas padora (CP): 1,11 40
Bua konTpoJs: 3auer - -

5 cemecTp
OO0mas Tpya10eMKOCTb AUCHUIIMHBI B cEMecTpe 2,0 72
KonrakTnasi pa6ora (KP): 0,89 32
Jlexuuu (JIek) - -
JlaboparopHbie paboTsr (JIad) 0,89 32
[IpaxTnueckue 3anstus (113) - -
CamocrositessHas padora (CP): 1,11 40
Bua konTpoJs: 3auer - -

O6bem
Buabi yueOHoli padoThI B 3agernsix | B actpoHoMm.
SIMHUTIAX qacax
OO0uas TPya0eMKOCTb AUCHUIIIMHBI 110 Y4eO0HOMY ILUIaHy 4,0 108
Konraktnas padora (KP): 1,78 48
Jlexuun (JIek) - -
JlabopaTopubie padoTsl (JIab) 1,78 48
[IpaxTnueckue 3anstus (113) - -
CamocrositesibHas padora (CP): 2,22 60
Bua xonTpoJs: 3auer - -
B ToM umciie o cemecTpam:

4 cemecTp
OO0uas TPyA10eMKOCTh AUCIHUIIMHBI B cEMecTpe 2,0 54
Konraktnas pabora (KP): 0,89 24
Jlexuunm (JIek) - -
JlaGopaTopHbie padoTsl (JIad) 0,89 24
[Ipaktuueckue 3ansarus (113) - -
CamocrostensHas padora (CP): 1,11 30
Bun xonTposs: 3auer - -

5 cemecTp
OO0mas Tpyar0eMKOCTh JUCHUILIMHBI B ceMecTpe 2,0 54
Konraktnas pa6ora (KP): 0,89 24
Jlexuunm (JIek) - -
JlaGopaTopHbie padoTsl (JIab) 0,89 24
[Ipaktnueckue 3anstus (113) - -
CamocrositeanHnast padora (CP): 1,11 30

Bua xontpoJs: 3auer
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AHHOTAIUSA Y4eOHOI MPOrpaMMbl TUCHUTLIHHBI
«JlaGopaTopHslie padoThl o oprannyeckoi xumumn» (b1.B.17)

1. Heap AUCHUILUIMHBI — MPUOOPETCHUE CTYJACHTAMU OCHOBHBIX CHHTE3a OPTraHUYECKHX
BEIIIECTB.

2. B pe3yabTaTe H3y4yeHusi TUCHUIIMHBI CTYI€HT J0JIKEeH:

Obnadams cnenyromumu npogheccuonanvrvimu komnerenuusmu (11K):

- CIOCOOHOCTHIO TUTAHUPOBATh M MPOBOJUTH (DU3NUCCKUE U XUMHUYCCKUE IKCICPUMEHTHI,
MPOBOJNTH OOpPabOTKY WX pE3yJlbTaTOB M OIECHWUBATh TOTPEITHOCTH, BBIJBUTATH THUIIOTE3BI
YCTaHABJIMBATh TPAHMIBI WX TPUMEHEHUS, NPUMEHSATh METOJBl MAaTEeMAaTHYECKOTO aHaIu3a |
MOJICTTUPOBAHMUSI, TEOPETHYECKOTO U SKCIIepUMEHTaIbHOro uccaenosanus (I1K-16);

- TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUS CBOWCTB XWMHUYECKUX 3JIEMEHTOB, COCIUHEHUN U
MaTepHaJioB Ha MX OCHOBE JUIS perieHus 3a1a4 npodeccnonansroi aestenbroctu ([1K-18);

- TOTOBHOCTHIO M3y4YaTh HAYYHO-TEXHUYECKYI0O WH(OPMAIUIO, OTECYCCTBCHHBIN U
3apyOeKHBII OMBIT 10 Tematuke uccnenoanus (I1K-20).

3uams:

- TEXHUKY 0€301aCHOCTH B JTA0OPATOPUU OPTaHUUYCCKONW XUMUH;

- IPUHITUTIBI 0€30TTaCHOTO O0pAIIEHHUS C OPraHUICCKIMU COCTMHECHHSIMH,

- METOJIBI ¥ BUJIBI XpOMaTorpaduu JIjIs ONPEICTICHHUS COCTaBa PEAKIIMOHHON CMECH;

- TEOPETHYECKHE OCHOBBI CIIOCOOOB BBIJICIICHUS, OUNCTKU M UACHTH(DHUKAIIMH OPTaHHIECKUX
BEIIIECTB;

- SKCIIEpUMEHTAIBHBIE METOJBI MPOBEICHUS OPTaHMYCCKHUX DPEAKIMHA, MPOTEKAOIINX I10
Pa3IMYHbIM MEXaHU3MaM;

- OCHOBHbIE O0IIME€ METOJUKHM B3aUMHON TpaHCQOpMAalMKM KJIaCCOB OPraHUYecKUX
COCTMHEHUN.

Ymemo:

- TOPUMEHSTh TEOPETHYECKHWE 3HAHUS U DSKCIEPUMEHTAJbHbIE METOJbl HCCIEA0BaHUS
OpraHMYECcKO XMMUU IPU pelIeHnU NpodecCHOHATbHBIX 3a1a4;

- chopmynupoBaTh TpobieMy W OOOCHOBATh BBHIOOp MPHOOPOB U IKCHEPUMEHTATBHBIX
METOJIOB UCCJIEJIOBAHMUS, TIOCTABUTD LM U 3a/1a4¥ U HAMETUTH ITyTH X JOCTH)KCHHUS,

- CUHTE3UPOBAaTh COEAUHEHUS 10 MPEJI0KEHHON METO/IUKE;

- IPOBECTHU BBIJCIICHUE U OYHCTKY CHHTE3MPOBAHHBIX BELIECTB HAa OCHOBE TEOPETHUYECKUX
3HaHUM IO OPraHMYECKOW XUMUU;

-BBIOMPATH paIlMOHATIBHBIN CIIOCOO BBIJENEHUS M OYMCTKH OPTaHUYECKOTO COSIUHEHUS;

- MPEeACTaBIATh JAaHHbIE JTAOOPATOPHOTIO MCCIENIOBAHUS B BHJAE IPaMOTHO O(OPMIICHHBIX
METO/IUK;

- MPOBOJIUTH aHAIIU3 U KPUTUYECKH OLCHUBATHh MOJTYYCHHBIEC IKCIEPUMEHTAIbHbBIE JTaHHBIC,
000011aTh ¥ J1enaTh 000CHOBaHHBIE BHIBOJIbI HA 0a3€ MPOBEAEHHBIX OIBITOB;

- BBIOpATh Ccrocod uaeHTU(GUKALUN OPTaHUYECKOTO COSIMHEHHUS.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX ASKCIEPUMEHTAJIbHBIX METOJIOB OPraHMYeCKOW XUMUU Ui
pelIeHNs KOHKPETHBIX UCCIE0BATEIbCKUX 3a/1aY;

- OKCIIEPUMEHTAILHBIMI METOAAMHU MIPOBEICHUSI OPTAaHUYECKUX CHHTE30B.

- OCHOBHBIMH METOJIaMU MJACHTU(UKAIIMYA OPTaHUUYECKUX COCTMHEHUIA

- mpueMaMu 00pabOTKH U BBIACTIEHUS] CHHTE3UPOBAHHBIX BEIIECTB;
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- 3HaHUSMH OCHOBHBIX 3aKOHOB OpPraHMYECKOM XHMHUU IS COJEpKAaTeIbHON
MHTEPIPETAIMU OTYYSHHBIX SKCTIEPUMEHTAIBHBIX PE3yIbTATOB.

3. Kpatkoe coaep:kanue JuCUMNIHHBI

be3onacHble npuemsl 1 paBuiia paboThl B JIa0OPATOPUHU OPraHUYECKOW XUMHH.

OO6mume meTonsl paboThl B Jlaboparopun opranudeckoit xumuu. [locyna, Hanbosee gacto
OxmnaxjeHue. MeTtonb1

npuMeHsemass B jabopaTtopumu.

I/I[[eHTI/I(i)I/IKaHI/II/I N OYUCTKH OpPraHu4YCCKUX BCIICCTB. I/IIIGHTI/I(l)I/IKaIII/Iﬁ OpraHM4Y€CKUX BCIICCTB

Harpesanue. IlepememuBanue.
MOCPENICTBOM pa3iIHyuHbIX BUA0B xpomarorpaduu (TCX, xpomarorpadus va Oymare, HOHOOOMEHHast
xpomarorpadus, BOXX), remneparypsl riaBnenus U pedpaxtromeTpuu. MeTosl CeKTpaIbHON
UACHTU(PHUKAIIMHA OPTaHUYECKUX COSTUHEHHA.

enu u 3a1a4un 3KCIepUMEHTa B OpraHMYecKOM CHHTe3e. TeopeTnyeckrue OCHOBBI MTpoliecca.
Br16op ycnoBuii peakuuu. Pacuer cunTesza. O0mue npasuiia MOArTOTOBKU U MPOBEACHUS CHHTE3A.
Texnuka 6e3onacHoctu. [Ipubop ans nposenenus cunrtesa. [Iposenenue onsita. KoHTpos 3a xo1om
peakuuu. Beinenenue, ouncTka W aHanu3 NpoAykra. CHHTE3bl BELIECTB PA3IMYHBIX KIJIACCOB
OpraHMuYecKux coequHeHui. [IpoBeeHre 3KCIEpUMEHTANIBHBIX METOIOB UCCIIEI0BAHUS PEAKIIHII.

[IpoBenenue peakuuii, IPOTEKAONIUX 0 MEXaHU3MAM:

- HyKJICO(DUIIBHOTO 3aMEIIeHUs — CHHTE3 raJIOr€HaJIKaHOB;

- HyKJIEOQHIIBHOTO IPUCOETUHEHHS — CHHTE3 CJIOKHBIX 3(UPOB KapOOHOBBIX KUCIIOT, aMUJIOB
KapOOHOBBIX KUCJIOT, a30TCOAEPIKAIIUX allbJIETUIOB U KETOHOB;

- DIEKTPOQUIBHOTO 3aMEIIeHUsT B apOMaTH4YeCKOM psIy — peakuud HUTPOBaHMUS,
OpoMHpoOBaHus, CyJIb(OUPOBAHUS;

- peakuMi JUa30TUPOBAHMS U a30COUETAHNUS;

- peakuumii OKuCIeHUs (CUHTE3 areroHa, 1,4-06H30XMHOHA, OCH30WHOW KHUCJIOTHI) H
BOCCTAQHOBJICHMSI.

4. O0beM yueOHOMH THCHHIIINHBI

Ob6bveMm
Buabl yueOHoi1 padoThI B 3aueTHbIX B akagem.
eIMHULIAX qyacax
OO0mas TpyA0eMKOCTb JMCUMILIMHBI 110 Y4eOHOMY IJIaHy 4.0 144
Konraktnas pa6ora (KP): 2,22 80
Jlexuunm (JIek) - -
JlaGopaTopHbie paboTsl (J1ab) 2,22 80
[Ipaktuueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 1,78 64
Bujx koHTpOJISI: 3a4eT ¢ Ol[eHKOI - -
Ob6bveMm
Buabl yueOHoi1 padoThI B 3auernbix | B actponowm.
(117030500 E:0'¢ qacax
OO0wmas TpyA0eMKOCTb JMCHHUIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
Konrakthas padora (KP): 2,22 60
Jlexmuu (JIek) - -
JIaGoparopHsbie paboTsl (JIab) 2,22 60
[MpakTaeckue 3anstus (I13) - -
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CamocrositesbHas padora (CP): 1,78 48

Buj koHTpOJISI: 3a4eT ¢ OLleHKOMH - -
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AHHOTAI U padoyeil MPOrpaMMbl AU CHHUIIHHBI
«JJIeKTHBHbIE JUCHUILIMHBI 110 Ppu3nveckoil KyabType u cnopry» (b1.B.18)

1. Ieap AUCUMIIHHBI:

- OBJQJICHHE CHUCTEMOM NPAKTUYECKUX YMEHHA W HABBIKOB, OOECIEYMBAIOIINX
COBEPLICHCTBOBAHUE MCUXO(DU3UUECKUX CTIOCOOHOCTEN;

- pa3BUTHE CIOCOOHOCTEH HCIOIB30BaTh pazHooOpa3Hbie GOpMbI (PU3MUECKON KYJIBTYPHI,
CToOpTa M TypH3Ma Uil COXPAHEHUSI M YKPEIUIEHUs] CBOETO 3/I0POBbS M 3/I0POBbSI CBOMX OJIN3KHX B
MOBCETHEBHOM JKU3HU M MTPOPECCUOHATLHON e TeIbHOCTH;

- (opMHpOBaHHE MOTHUBAIIMOHHO-IICHHOCTHOTO OTHOUICHHS K (HU3UYECKOW KYJIBTYDE,
(U3MIEeCKOMY COBEPIIEHCTBOBAHUIO 1 CAMOBOCIIUTAHHIO, YCTAHOBKA HA 370POBBIN 00pa3 KU3HH;

- 00yueHHre TEeXHUIECKUM U TAKTUIECKUM MIPUEMaM OJHOTO U3 BHJIOB CIIOPTA.

2. B pe3yjbTare u3y4eHUs] JUCHUILIMHBI 00y4aloMiicsl M0 MporpaMmme dakajaBpuara
JOJIKeH:

Obnadams cnenyromumu oowexyromypusvimu (OK) koMneTeHIusIMHu:

- CMIOCOOHOCTH K caMOOpraHu3anuy u camooodpaszoanuio (OK-7);

- CIIOCOOHOCTH MCIOJIB30BAaTh METO/IbI M CPEACTBA (PM3MUECKON KyJNbTYpbl Uil 0OecrieueHus
MOJTHOIIEHHOM conMalibHOM 1 nipodeccnonansHoi nesrenbroctd (OK-8).

3Hamo:

- HAyYHO-TIPAaKTHYECKUE OCHOBBI (PH3MUECKON KYJIBTYPHI U CIIOPTA;

- CONMATbHO-OMOJIOTHUECKIE OCHOBBI (DU3MYECKON KYJIBTYPHI H CIIOPTA;

- BIIUSTHUE O370POBUTEIHHBIX CUCTEM (PU3NYECKOTO BOCITUTAHUS HAa YKPEIUICHHE 370POBBS,
POPUITAKTUKY TPOPECCHOHATIBHBIX 3a00JICBaHUI M BPEIHBIX MPUBBIYEK;

- CIIOCOOBI KOHTPOJIS ¥ OLIEHKU (PU3NYECKOTO pa3BUTUS U (PU3MUECKOM MOArOTOBIECHHOCTH;

- MpaBWia U CHOCOOBI TUIAHUPOBAHUSA WHAMBHIYAIBHBIX 3aHATUN pPa3IMYHOU IEJIEeBOMN
HaIpPaBJIEHHOCTH;

- cnoptuBHbIe Tpaguuu MXTU-PXTY um. JI.U. Menaeneena.

Ymemo:

- BBINOJIHATh WHAUBUAYAIbHO MOJ0OpaHHBIE KOMIUIEKCHI 1O (PU3MYECKON KyJNbType U
Pa3IMYHbBIM BUAAM CIIOPTA;

- OCYUIECTBJIATb CAMOKOHTPOJb 32 COCTOSTHUEM CBOETO OpraHu3Ma M coOJroAaTh IpaBHiia
TUTHEHBI U TEXHUKH 0€30I1aCHOCTH;

- OCYILIECTBISITh TBOPUECKOE COTPYJHUYECTBO B KOJUIGKTHUBHBIX (opMax 3aHsITHH
(buznuecKoil KyIbTypOoil U CIIOPTOM;

- BBITIOJIHATH ITPUEMBI 3AIIHUTHI U CaMOOOOPOHBI, CTPAXOBKU U CAMOCTPAaXOBKHU.

Braoemy:

- CpeACTBaMH U METOJaMHU YKPEIUICHUS WHAMBHUAYAIbHOTO 370pPOBbs, (PU3UUECKOTrO
CaMOCOBEPILIEHCTBOBAHMUS;

- JIOJDKHBIM ypOBHEM (U3UYECKOM MOArOTOBIEHHOCTH, HEOOXOIUMBIM JIJIsi KaYE€CTBEHHOTO
yCBOEHHsI MPO(EeCCHOHANBHBIX YMEHUI 1 HaBBIKOB B Ipoliecce 00yueHHs B By3e, Ul 00ecredeHus
MOJTHOLIEHHON COIMAIbHOW M MPO(ECCHOHANBHOW JEesATeIbHOCTH IOCIe OKOHYaHHUS Y4eOHOro
3aBEJICHMS;

- TEXHUYECKUMH U TAKTUYECKHMH HaBBIKAMH B OJIHOM U3 BUOB CIIOpTA.
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3. KpaTtkoe conep:kanue IHCHUTIIHHBI

Kypc nucuurmivmsbl «JJeKTHBHbIE TUCUMILVIMHBI 0 GU3MYECKOil KyJIbType U CHOPTY»
peanu3yeTcsi yepe3 BapUATHUBHBIA KOMIIOHEHT (3yieKTUBHbIM Paznen) 328 wacoB (Bua croprta mo
BBIOOPY CTY/IEHTA), B 3aUETHBIC €IMHUIIBI HE IEPEBOANTCS, SIBISIETCS 0053aTEIbHBIM ISl UCTIOTHEHUS
TP O4HOU opme 00yUeHUs.

[IporpaMmma paccuMTaHa Ha H3Y4YEHHME JUCLUIUIMHBI «JJIEKTHBHbIE IMCHUILIMHBI 110
¢puznueckoii KyJbType M CHOPTY» B TEUYEHHE IIECTH CEMECTPOB M MpEANoiaraer, uTo
00y4Yaromuecst UMEIOT TEOPETUIECKYIO MTOJITOTOBKY B 001aCTH TUCHUTUIMHBI « DU3UUECKasi KyJlIbTypa
U CIOPT», 3aKaHYMBAETCSI 3a4E€TOM B KOHIIE KayKJ0ro cemecTpa. KOHTpoiIb ycrieBaeMoCTH CTYEHTOB
BEJIETCS 10 IPUHATON B YHUBEPCUTETE PEUTUHIOBON CUCTEME.

IIpakTnuyeckune 3aHATHSA.

[IpakTueckuil paszznen mporpaMMbl peaan3yercs Ha y4eOHO-TPEHHUPOBOYHBIX 3aHSATHSIX B
y4eOHBIX Tpynnax no oouiei Gpusndyeckoil HoAroTOBKE WK IO BHIOpaHHOMY BUIY CHOpPTA.

[IpakTyeckue 3aHATHS TOMOTalOT MPUOOPECTH OMNBIT TBOPYECKOW MPaKTUYECKON
NEeSITEIbHOCTH, Pa3BUBAIOT CAMOCTOSITENIbHOCTh B (DU3UYECKOM KyJIbType U CIOpTE B LEJSAX
JOCTUKEHHS] (PU3NUECKOT0 COBEPILICHCTBA, TOBBIIAIOT YPOBEHb (DYHKIIMOHAIBHBIX U IBUTATENIbHBIX
CIIOCOOHOCTEH, HANPABJICHHO (DOPMUPYIOT Ka4eCTBA M CBOMCTBA JIMYHOCTH.

[IpakTrueckuii pa3gen BKIOYAET B ce0s MOApa3Ieibl: 0 00mel (PU3nIecKoi MoAroTOBKE
(O®DII) u cneumanbHOM (hrznueckoil moaroroske mno Bugam crnopra (COII).

Y4eOHO-TpeHUPOBOUHBIE 3aHATHS OA3UPYIOTCS HA IUPOKOM HCIOIb30BaHUHU TEOPETUUECKUX
3HAHUW U METOJIUYECKHX YMEHUN, HAa MPUMEHEHUH Pa3HOO0Pa3HBIX CPEACTB (PU3NUECKON KYJIbTYpHI
U CIIOPTa, CIIOPTHUBHOM M MPOGECCHOHATBHO-TIPUKIIATHON (PU3HIECKON IMOTOTOBKE.

VYaensercss BHUMaHWE BOIPOCaM IMPOBEACHHUS COPEBHOBaHUM (IIpaBUja COPEBHOBAHUH,
CHUCTEMa PO3BITPHILIEH, OTIPEEICHIE TOOSAUTENICH, 000PYTI0BaHUE U UHBEHTAPB ).

Kputepuem ycnemHocTH OcBOeHHUS y4eOHOro marepualia sBIISETCS OSKCIEpTHasl OLIEHKa
MpenojaBaTesis, YUYUTHIBAIOLIAS pe2YIapHOCMb NocCeujeHuss 0013amenvHblX YYeOHbIX 3aHAMULL
BBITIOJIHEHUE YCTAaHOBJIEHHBIX Ha JAHHBIA CEMECTP KOHTPOJbHBIX HOPMATHUBOB (TECTOB) OOIIeH
(bu3MYECKO U CIOPTUBHO-TEXHUYECKOMN MOATOTOBKH AJIsl OTJENIbHBIX IPYII Pa3IMuHON CHOPTUBHOM
HaIpPaBJIEHHOCTH.

4. O0beM y4eOHOH TUCUMIIIIMHBI (BAPUATUBHBIH KOMIIOHEHT)

Ob6bveMm
Buasbl yueOHoi1 padoThI B 3aueTHbIxX B akagem.
eIMHULIAX qacax
O0mas TpyA0eMKOCTb JMCIHIIJIMHBI 10 Y4eOHOMY IVIaHY 91 328
Konraktnas padora (KP): 91 328
Jlexuunm (JIek) - -
JlaGopaTopHbie padoTsl (JIad) - -
[Ipaktuueckue 3ausatus (113) 91 328
CamocrosteanHnas padora (CP): - -
Bua xontpoJs: 3auer - -
B Tom 4mciie no cemecrpam:
1 cemecTp
OO0mas Tpyar0eMKOCTh AUCHUILIMHBI B ceMecTpe 0,89 32
KonraktHas pabora (KP): 0,89 32
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Jlexuuu (Jlek)

JlaboparopHbie paboTsr (JIad)

[IpaxTnueckue 3ansrus (113)

0,89 32

CamocrositesbHas padora (CP):

Buja xoHTpoOJIA: 3a4eT

2 cemecTp

OO0mas Tpya0eMKOCTh IMCHUILIMHBI B cEMecTpe

1,83 66

Konraktnas patora (KP):

1,83 66

Jlexuuu (Jek)

Jlabopatopubie padoTsl (JIab)

[Tpaktuueckue 3ausarus (I113)

1,83 66

CamocrositesbHas padora (CP):

Bua konTpoJs: 3auer

3 cemecTp

Oo6mast TPYAOEMKOCTDb NUCIHUIIJIMHBI B CEMECTPE

1,83 66

KonTakTHas padora (KP):

1,83 66

Jlexuun (JIek)

Jlabopatopubie padoTsl (JIab)

[Ipaktuueckue 3ausarus (I113)

1,83 66

CamocrositeqbHas padora (CP):

Bua xonTpoJs: 3auer

4 cemecTp

Oomast TPYAOEMKOCTb NUCIHUIIJIMHBI B CEMECTPE

1,83 66

KonTakTHas padora (KP):

1,83 66

Jlexuunm (JIek)

JlaGopaTopubie padoTsl (JIab)

[Ipaktuueckue 3ausarus (I113)

1,83 66

CamocrositesbHas padora (CP):

Bua xonTpoJs: 3auer

5 cemecTp

OO0mas Tpya0eMKOCTb JMCHUILIMHBI B ceMecTpe

1,83 66

KonTakTHas patdora (KP):

1,83 66

Jlexuunm (JIek)

JlaGopaTopHbie padoTsl (JIad)

[Ipaktnueckue 3anstus (113)

1,83 66

CamocrositesbHas padora (CP):

Bua xonrpoJs: 3auer

6 cemecTp

OO0mas Tpyr0eMKOCTb IMCHUILIMHBI B ceMecTpe

0,89 32

KonTakTHas padora (KP):

0,89 32

Jlexmuu (JIek)

JIaGoparopusie paboTsl (J1ab)

[MpakTaeckue 3anstus (I13)

0,89 32
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CamocrositesbHas padora (CP):

Bua konTpoJs: 3auer

Ob6bveM
Buabl yueOHoii padoThI B 3agernbix | B actponoMm.
SIMHUTIAX qacax
O0uas Tpya10eMKOCTb IMCHUIIIHHBI N0 Y4e0HOMY IJIAHY 91 246
Kounraktnas patora (KP): 9,1
Jlexuunu (Jek) -
Jlabopatopubie padoTsl (JIab) -
[IpaxTnueckue 3anstus (113) 91
CamocrositesbHas padora (CP): -
Bupa xoHTpoJIs: 3a4eT -
B Tom yucie mo cemecTpam:

1 cemecTp
OO6masi Tpya10eMKOCTh JUCIHHIJIMHBI B ceMecTpe 0,89 24
KonrakTHast pa6ora (KP): 0,89 24
Jlexuun (JIek) - -
JlabopaTopubie padoTsl (JIab) - -
[Mpaktudeckue 3ausTus (I13) 0,89 24
CamocrositeqbHas padora (CP): - -
Bua konTpoJs: 3auer - -

2 cemecTp
OO6masi Tpya10eMKOCTh JUCIHIJIMHBI B ceMecTpe 1,83 495
Konraktnas pabora (KP): 1,83 495
Jlexuunm (JIek) - -
JlaGopaTopHbie padoTsl (JIad) - -
[Ipaktuueckue 3ansarus (113) 1,83 49,5
CamocrositeqbHas padora (CP): - -
Bua xonTpoJs: 3auer - -

3 cemecTp
OO0mas Tpyr0eMKOCTh JUCHUILIMHBI B ceMecTpe 1,83 49,5
Konraktnas pa6ora (KP): 1,83 495
Jlexuunm (JIek) - -
JlaGopaTopHbie padoTsl (JIab) - -
[Ipaktnueckue 3anstus (113) 1,83 49,5
CamocrositeanHnast padora (CP): - -
Bua xontpoJs: 3auer - -

4 cemecTp
OO0mas Tpyar0eMKOCTh AUCHUILIMHBI B ceMecTpe 1,83 49,5
Konrakthas padora (KP): 1,83 495

Jlexmum (JIek)
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JlaboparopHbie paboTsr (JIab)

[MpakTuaeckue 3anstus (I13) 1,83 495
CamocrositesbHas padora (CP): - -
Bua konTpoJs: 3auer - -
S cemecTp
OO6masi Tpya10eMKOCTh JUCHHUILJIMHBI B ceMecTpe 1,83 49,5
KonrTakTnast pa6ora (KP): 1,83 49,5
Jlexuunu (Jek) - -
JlabopartopHbie paboTsr (JIad) - -
[Tpaktugeckue 3ausTus (I13) 1,83 49,5
CamocrositesbHas padora (CP): - -
Bua konTpoJs: 3auer - -
6 cemecTp
OO0uas Tpya10eMKOCTb AUCHUIIMHBI B CEMeCTpe 0,89 24
KonrakTHasi pa6ora (KP): 0,89 24
Jlexuun (JIek) - -
JlabopaTopubie padoTsl (JIab) - -
[Mpaktugeckue 3ausTus (I13) 0,89 24
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4.4.3 TucUMILUIMHBI BADUATHBHON YacTH (TUCIHUILTHHBI 10 BHIGOPY)

AHHOTaI U padoyeil MPOrpaMMbl TUCHUILIMHBI
«OCHOBBI MEHEPKMEHTA U MAPKETHHIa B TEXHOJIOTUH U NepepadoTKe MOJIUMEPOB)
(b1.B.1B.01.01)

1. Ileab JUCHUIUVIMHBI — TIONyYCHHWE CHCTEMBI 3HAHUW O 3aKOHOMEPHOCTSX
(OYHKIIMOHUPOBAHUS TPEANPHUATAN B CHCTEME HAIMOHAIBLHON OSKOHOMHKH, IPEACTABICHUN B
00JIaCTH MEHEDKMEHTa W MapKEeTHHTa, BKIIOYAs METOJOJIOTMYECKHE OCHOBBI M 3aKOHOMEPHOCTH,
(YHKIIMM, METOJbI, OPraHHW3AI[MOHHBIC CTPYKTYPHI, OpPraHHW3aIMI0 IPOIECCOB, TEXHUKY W
TEXHOJIOTHI0 MECHE/DKMECHTA M MApKETHHTa B YCIIOBUSX PBHIHOYHOW 3KOHOMHKH; 3aJI0)KCHHE OCHOB
npodeccuoHanbHOM 1eATENbHOCTH OaKalaBpOB.

[Iporpamma paccuuTaHa Ha H3yYeHHE Kypca B TeueHHE OAHOTO cemectpa. Kypce
3aKaH4YMBAeTCs 3aueToM. KOHTPOJIb yCIIeBaeMOCTH CTYICHTOB BEIETCS 110 IPHHATON B YHUBEPCUTETE
PEHUTHUHIOBOM CUCTEME.

2. B pe3yabTaTe 3y4eHusl AUCHUIIMHBI CTYIEHT J0JIKEeH:

Ob6nanmate cnexyromumu odwenpogeccuonanviuvivu (OIIK) u npogeccuonanvnvimu (IK)
KOMIICTCHITHSMHU:

- TOTOBHOCTBIO HCIIOJIH30BaTh HOPMATHUBHBIC JOKYMEHTHI 10 KaueCTBY, CTaHJIAPTH3AINHA U
cepTu(UKAIMKA TIPOIYKTOB W M3JCINN, 3JIEMEHTHl 3KOHOMHYECKOTO aHaJM3a B IMPAKTHYICCKON
nestenpHocTh (ITK-3);

- CIIOCOOHOCTH MPOBOJIUTH aHAJIU3 CHIPhs, MAaTEPUAIIOB TOTOBOM MPOIYKITUH, OCYIIECTBIIST
oreHKy pe3yabTaroB ananu3a (ITK-10);

- TOTOBHOCTHIO H3YyYaTh HAYYHO-TEXHHYECKYI0 HWH(POPMAIMIO, OTEYCCTBEHHBIH U
3apyOeKHBIN OMBIT 0 TemaTuke ucciaenaoBanus (ITK-20).

3namo:

- TIPUHIUIBI COCTABIICHHUSI TEXHUYECKOW NOKyMEHTaluHu (TrpaduKoB padOT, WHCTPYKIIHH,
TUTAHOB, CMET, 3asIBOK Ha MaTepualibl U 000pYI0BaHUE) U JIP.;

- TEOPETUYECKHE OCHOBBI M METOJIbI BEIPAOOTKH IIEJIeH U CTpaTeruu OU3Heca;

- TIPUHIMITBI TOJITOTOBKH JOKYMEHTAIIMH JIJIsl CO3JIaHMsI CUCTEMbl MEHE/DKMEHTA KavyecTBa
MPEIPUSITHS,

- METOJIbl U TEXHOJIOTHU TIPUHATHS U pealIn3allii YIPABICHYSCKUX PEIICHUN.

Ymemo:

- COCTaBJISTH 3asiBKU Ha 000pYI0BAHUE;

- pa3pabaThiBaTh TEXHUYECCKYIO JJOKYMCHTAIIMIO,

- IPUHUMATh YIPABJICHUECKHE PELICHHUS U OPTaHU30BBIBATh UX BBITIOJHEHUE,

- cobupath, 00padaTHIBATh U HCIIOJIB30BATh YIPABICHYECCKYO HH(POPMAITHUIO;

- paboTtaTh C YNpPaBJICHYECKOW JIOKYMEHTAIMEH, MOJb30BaThCs 3aKOHAM, HOpPMaMH M
MpaBUJIAMH aJIMUHUCTPATHBHOM NIESATEIHLHOCTH,

- pacmpenensaTs 00I3aHHOCTH U OTBETCTBEHHOCTb;

- HCTIOJIB30BaTh METO/IbI MOTHUBALIUU TIEPCOHAIIA;

- KOHTPOJUPOBATh U PEryIUPOBATH UCTIOJHEHHE TTAHOB.

Braoemy:

- HaBBIKAMH MTPUMEHEHUS ONTHUMAIIbHBIX TTOJXO0B JUTsl TUATHOCTHKU U aHAlIu3a PHIHKA;

- METO/IaMU PYKOBOJICTBA TMIEPCOHATIOM;

- HIHCTpYMEHTaMU dPPEKTUBHOTO yIPABICHUS IPEATIPUITHEM.
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3. Kpatkoe coaep:kanue JuCUMIIHHBI

Pa3gen 1. OcHoBBI ynpaBJieHUsI IPeNPUATHEM

1.1 Beeoenue. Ilpeomem, memoo u codepocanue oucyuniunvt « OCHO8bL MEHEOIHCMEHMA U
mapkemunza». Teopusi ynpaBleHHs: YIpaBlIeHHE KaK IMOTPeOHOCT, M Kak (pakrop ycrexa
JEATeNbHOCTH, CYIIHOCTh M COJACp)KaHUE YIPABICHHS, MECTO TEOPUHU YIPABICHUS B CHUCTEME
COBPEMEHHBIX 3HaHUH, crenuuKa YyNpaBICHYECKOW NEATEIbHOCTH, COBPEMEHHBIC IPOOJIEMBI
yhpaBieHus. [ eHe3rc Teoprn yrpaBJIeHUs: YIPaBICHYECKAE PEBOIONNHY, BOSHUKHOBEHNE HAYYHOM
TEOPHUH YIPABJICHUS, HCTOKH M TEHICHIIMH PA3BUTHUSI POCCUHCKOTO YIPABJICHUsS. 3aKOHOMEPHOCTH U
MPUHLUIBI YIIPABICHUS: CyOBEKTHUBHBIC H OOBEKTUBHBIE (DAKTOPHI B yIIPABICHUH.

1.2 Cucmema ynpasnenus npeonpuamuem u ee cmpykmypa. Ouenka rgpgpexmusnocmu
ynpaenenus. CucreMa YNpaBJCHHS: TOHSATHE CHCTEMBI YIIPaBIICHUs, pacnpeiaeicHne (yHKIUH,
MTOJTHOMOYMH W OTBETCTBEHHOCTH, NMPUHIIUIIBI TIOCTPOCHUSI CHCTEM yrpaBieHus. LleHTpanu3anus u
JCUEHTPAIM3aNs  YIPaBICHHUS, JEerMpOBAaHME MOJHOMOYMH B MPOLECCax  yIpPaBJICHUS.
OpranuzanoHHasi CTpykTypa u ee Buibl. OCHOBHBIE MOHSATHS AS((HEKTUBHOCTH YIPABJICHUS.
[Tokazarenu 3¢h(peKTUBHOCTH yNpaBICHUSL.

Pa3znen 2. OCHOBBI MEHET:KMEHTA

2.1 Ienu 6 cucmeme ynpasnenusn. Pazpabomka cmpamezuii u nnanos opzanuzayuu. e
U LeJernojaraHue B YOpPaBlIE€HUU: POJb I[Ed B OpraHu3allid W OCYIIECTBJIEHUU IPOLECCOB
yIpaBJieHus, KiiaccuuKaius meyei, moCTPOCHHE JepeBa 1esei; coueTaHne pa3Hoo0pasus meyen u
GYHKIMH MEHEKMEHTa; CHUCTeMa YIPABJICHUS MO IIENsIM; CTpATeTHsl W TAKTHKA YIIPABIICHHS.
CymHoCcTh, TPHHOUIBL M METOJBl IUIaHWpoBaHUs. [Ipomecc BbIpabOTKM crparerun. Dopmbl
TEKYIIEero TIaHUPOBAHHUSL.

2.2 Texnonocusa pazpabomku u npunamusn ynpaeienueckux peuwienuil.Pa3zpabotka
YOpPaBIIEHYECKHMX  pEIIeHUWH: TOHATHE U  KiIaccuuKaluus  YOpaBIEHYECKHX  peIleHUuM,
OCHOBOIIOJIATAI0IIKE 3JIEMEHTHI JIETEIbHOCTH, YCIOBUS U KPUTEPUU MIPUHATHS PEILICHUH, TPOLIECC U
MOJIETIN TIPUHATHUS YIPABICHUECKUX PEUICHUH, peanu3alns yIpaBIeHYeCKUX PeleHHi.

2.3 Bnacmsb 6 cucmeme ynpasieHus. 1udepcmeo u cmuib ynpagnenun. OTHOIMICHUS BIACTH
B CHCTEME YNpaBJIEHUS: OHITHE U TUIIOJIOTHS BIIACTH; BJIACTh U aBTOPUTET MEHEKepa; MPU3HAKH,
(bakTopbl W MPOSBICHUS HEYNPABIIEMOCTH; HCTOYHHUKH BJIACTH B YMPaBICHUH OpraHU3alluew;
MapTHEPCTBO B Ipoleccax MeHemKMeHTa. JIuaepcTBO M CTUIb  YOPAaBICHUS: IPOLIECCHI
(dbopMUpOBaHMS U OCHOBHBIE COCTABIISIIOIIME JIUJIEPCTBA, (hopMabHble U HEPOpMabHbIE (aKTOPHI
JTUAEPCTBA, MPOSBICHHUE JTUAECPCTBA B CTUJIC YIIPABIICHUS, TEHICHIIUS PAa3BUTHUS CTUIISL YIIPABJICHHUSL.

2.4 Momueayuonnsle 0CHO8bl ynpasieHus u KoH@aukmol. MoTHUBALIUS [EATEIHHOCTH B
yIOpaBIEHUU: MOTHUBBI JCATEIHLHOCTU YelOBeKa M MX POJb B YIPAaBJICHWU, OCHOBHBIC MOHSATHS U
JIOTUKA TIpoliecca MOTUBaluH, (akTopsl (OpMHUpPOBaHUS MOTHBOB TpyHa; HUCHOJIb30BaHUE
MOTHBAIlMM B TMpPAaKTHKE MEHEIKMEHTa; (akTopbl A(PGEKTUBHOCTH MOTHBALIMU; COBPEMEHHBIC
KOHIENIMU MOTHBAlMK. ['pynmoBas IWHAMUKAa W KOH(IMKTBHI: POJb TPYHIbl B MOBEACHUU H
NEeSITeIbHOCTU 4eJIoBeKa, (hOpMUPOBAHME TPYMI, B3aMMOACWUCTBUSI B TPyINIEe U B OpPraHHU3AllNH;
BO3HHUKHOBEHUE, POSIBIIEHNE U Pa3HOBUIHOCTH KOH(MIMKTOB, BIUSHIE KOH(INKTOB Ha yIpaBICHHE.

Pazgen 3. OCHOBBI MAPKETHHTA.

3.1 Mapkemunez Kak cucmema ynpaeneHus, pezyiuposanus u uzyyenus poinka. [lonsrtue
MapKeTHHTa, MPOUCXOXKICHHE U CYINIHOCTh MApKETHHTA, IeNu MapkeTuHra. OCHOBHbBIE MPU3HAKH
MapKeTHHTOBOTO CTuiisl ympasieHus. Konnenmnuu mapketuHra. OCHOBHbIE BHUIBl MapKETHHTA.
MapkeTHHroBas cpeja.
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3.2 Komnnexc mapkemunza. Ocnosnvie mapkemunzoevie uncmpymenmat. Couepxxanue u
mnporecc ympaBieHuss MapkeTHHroM. OCHOBHblE (QYHKIMM MapkeTuHra. ToBapHas, II€HOBas,
COBITOBas M KOMMYHHUKAIIMOHHAs MOMUTUKH (upMbl. ToBapuble ctpaternu. PaspaboTka HOBBIX

TOBapOB.
4. O0beM yueOHOM TUCHHUILINHBI
Ob6BveM
Buabl yueOHol padoThI B 3agerHBIX B akanem.
SIMHUTIAX qacax

O0uas Tpya10eMKOCTb IMCHUIIIMHBI 110 Y4e0HOMY IJIAHY 2,0 72
KonrtakTnast pa6ora (KP): 0,89 32
Jlexuuu (Jlek) 0,44 16
Jlabopatopubie padoTsl (JIab) - -

[IpaxTrueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
CamocTosiTeTbHOEe U3YYCHHE PA3/IeTIOB JUCITUTIIMHBI 1,11 40
Bua xontpoJs: 3auer - -

O0bem
Buabl yueOHoili padoThI B 3auernbix | B actponom.
SIMHUTIAX gacax

O0uas TPyA0eMKOCTb IMCHUIIIHHBI M0 Y4eOHOMY IJIAHY 2,0 54
Konraktnas padora (KP): 0,89 24
Jlexuunm (JIek) 0,44 12
JlabopaTopubie padoTsl (JIad) - -

[Ipaktuueckue 3ansarus (I113) 0,44 12
CamocrositesibHas padora (CP): 1,11 30
CamocTosTeIbHOE U3YYCHHUE Pa3/IeIOB JUCITUTLIHHBI 1,11 30
Bua xonTpoJs: 3auer - -
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«OCHOBBI TEXHHYECKOT'0 PEeryJTHPOBAHUS U YIIPABJeHHUs KAYeCTBOM B T€XHOJIOTHH U
nepepadorke nosmmepony» (b1.B.J1B.01.02)

1 leab AMCUMIUIMHBI — TIOJyYEHUE CHUCTEMBI 3HAHUN O TEXHUYECKOM PETyJIUPOBAHUU H
VIPABIICHUW KA4YeCTBOM HA MPEINPHIATHIX B CHCTEME HAIMOHAIBHOH SKOHOMHKH, BKIIFOYAs
METOJIOJIOTMYECKHE OCHOBBI M 3aKOHOMEPHOCTH B YCJIOBUSAX DPHIHOYHOM HSKOHOMHKH, a TaKKe
BHEJPEHHE PE3yJIbTaTOB HAYYHO-TEXHUYECKUX W TPOEKTHO-KOHCTPYKTOPCKUX pPa3paboOTOK B
peanbHBIM CEKTOP SKOHOMHUKH.

2 B pe3yabTare n3yyeHus JMCHUILUIMHBI 00ydaolmuiics mo nporpaMmme dakajaBpuara
JAOJIZKEH:

Obnadams cnenyromumu oowenpogeccuonanvrvimu (OIIK) u npogheccuonanvnvimu (I1K)
KOMIICTCHITHSIMHU:

- TOTOBHOCTBIO HCIIOJIH30BaTh HOPMATHUBHBIC JIOKYMEHTHI 10 Ka4eCTBY, CTaHIAPTU3AINN U
CepTHU(HKAINY TIPOIYKTOB M HW3JCIUH, DJIEMEHThl AKOHOMHUYECKOTO aHajh3a B MPAaKTHYECKOM
nestenprocth (ITK-3);

- CIIOCOOHOCTH MPOBOJUTH AHAJIU3 CHIPhS, MAaTEPUAIIOB TOTOBOM MPOAYKIIUH, OCYIIECTBIISTH
oreHKy pe3yiabTaroB ananu3a (ITK-10);

- TOTOBHOCTBIO H3y4YaTh HAyYHO-TEXHUYECKYIO HWH(OPMAIHIO, OTCYCCTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTHke uccienopanus (ITK-20).

3Hamo:

- MPUHIMIBI  COCTaBJICHUS  TEXHUYECKOW JOKyMeHTarmuu (rpadgukoB  palor,
WHCTPYKIIHMH, TUTAHOB, CMET, 3asIBOK Ha MaTepHaibl 1 000pyI0BaHUE) U JIP.;

- TEOPETUYECKHE OCHOBBI U METOJIBI Pa3padOTKU CTPATETHUECKUX IeNIeH e TeTbHOCTH
MPEIIPUSITHS;

- MPUHIUIBl TIOATOTOBKU JIOKYMEHTAIIMH ISl CO3JaHHUS CUCTEMBl TEXHHYECKOTO
peryJIupoBaHus 1 MEHEDKMEHTA KauyecTBa IPEIAIPUSTHS,

- METOIbl ¥l TEXHOJIOTUH MPUHSTHS M PEaTU3aliH yIIPABICHYCCKUX PEIICHHH.

Ymemo:

- pa3pabarbIBaTh TEXHUYECKYIO JJOKYMEHTAIIHIO;

- NPUHUMATh yIPABICHYECKUE PEIICHUS H OPraHU30BBIBATH MX BBITOJHEHHE;

- cobupath, 00padaThIBaTh TEXHUUECKYIO HH(POPMAIIHIO;

- paboTaTh ¢ yNpaBJIEHYECKOW JIOKYMEHTAIHCH, MMOJIb30BaThCS 3aKOHAM, HOpMaMH U
MpaBUJIAMH JIMUHUCTPATHBHON JESTEIHLHOCTH,

- pacrpenensTh 00sI3aHHOCTH U OTBETCTBEHHOCTH;

- UCIIOJIB30BaTh METOJIbI MOTHUBAIUH IIEPCOHAIA,

- KOHTPOJIMPOBATH U PETyJIUPOBATh UCIIOJHECHUE IIAHOB.

Braoemy:

- CIIOCOOHOCTBIO B COCTaBE KOJUIGKTHBA HCIIOJIHUTENCH ydYacTBOBATh B INMPOCKTHBIX
paborax;

- HaBbIKAMU MPUMEHEHHS ONTHUMATbHBIX MOAXO0/I0B JUIsl TUAaTHOCTHKY U aHAlIM3a PhIHKA
MIPOTYKITHH;

- BJIQ/IETh METOJIaMU U MHCTPYMEHTAMH TEXHUYECKOTO PEryJIUpOBaHUS U yIPaBICHUS
KaueCTBOM Ha MPEANPHUSITHH.

3 KpaTkoe coaep:kaHue TUCHUNIMHBI

120



Pazgen 1. OCHOBBI TEXHMYECKOI0 PeryJUpPOBAHWS W YNPABJIECHUS Ka4eCTBOM Ha
npeInpusATHH

Beenenne. Ilpeamer, meronq © coaepKaHuWE JUCUUILUIMHBL. Teopuss TEXHUYECKOTO
PETYIHPOBAHUS U YIIPABJICHUS: YIIPABIEHUE KaK MOTPEOHOCTh U Kak (haKTOp ycrexa JAesiTeIbHOCTH,
CYIIHOCTb U COJACPKAHUE YIIPABJICHUS, MECTO TEOPUN TEXHUYECKOTO PETYITUPOBAHUS U YIIPABICHUS
KaueCTBOM B CHCTEME COBPEMCHHBIX 3HAHHM, CHEIU(PUKA YIPaBICHUYCCKOH ICSITEIHLHOCTH,
COBpPEMEHHBIE TPOOJIEMBbl YMPAaBICHUS Ka4eCTBOM. 3aKOHOMEPHOCTH M MPUHIIMIBI YIIPABICHUS
KaueCTBOM: CyOBEKTHBHBIC M OOBEKTUBHBIC (DakTOphl. CHCTEMa TEXHHYECKOTO PETYJIMPOBAHHS U
yIpaBlieHUsT KadecTBOM Ha mnpeanpuartud. OneHka 3((EKTHBHOCTH YIPABICHHUS KAadeCTBOM.
Cucrema ymnpaBlieHHs] KaueCTBOM: IIOHSTHE CHUCTEMBbI YIMPABIICHUS, pacrpesesieHne QyHKINUH,
MOJTHOMOYUH M OTBETCTBEHHOCTH, MPHUHIMUIIBI TOCTPOCHHUS CHUCTEM YIPABJICHHUS KadueCTBOM.
Hentpanuzanuss U JACIEHTpANU3AIUs YIPaBICHUS, ICJIETHUPOBAHUE TOJHOMOUYMNA. (OCHOBHBIC
TOHSATHS B TEXHUYECKOM PETYJIMPOBAHUH M YyIpaBieHWU kKauecTBOM. [lokazarenu spdexTuBHOCTH
yIpaBJICHUSI.

Pa3znen 2. OCHOBBI TEXHHYECKOT0 PEeryJHPOBAHUSI H CHCTEMA MEHEKMEHTAa KauecTBa

enu B cucteme yrmpaBieHus kauectBoM. Llenn Texaudeckoro perynupoBanus. Pois 1ienu B
OpraHW3aIliil U OCYIIECTBICHWU MPOIIECCOB YTMpaBIICHUs, KiIacCU(PHUKaAIUA IeNed, MOCTPOCHHE
JIepeBa IIeNIe; coueTanne pazHooOpasus menei u GyHKIU MEHeDKMEHTA; CHCTEMa YITPaBJICHUS 110
[eNsIM; CTpaTerusi W TaKTHKa yHOpaBieHUs KadecTBOM. CyIIHOCTh, TPHUHIIUIBI W METOJBI
mnanupoBanus. [Iporecc BrIpabOTKH cTpaTernn. DOpMBI TEKYIIEro IIAHUPOBAHUS YTPABIICHUS
KauecTBOM. BHenpeHue pe3ynbTaToB HAYyYHO- TEXHUYECKHX M MPOEKTHO-KOHCTPYKTOPCKUX
pa3paboTOK B peabHBIM CEKTOP IKOHOMHKHU. TEeXHOJIOTHS pa3pabOTKU U MIPUHATHUS YIIPABICHUYECKUX
pemenuii. PazpaboTka ynpaBieHYECKUX PEIICHUH: MOHATHE W KiIacCHU(UKAIUSA YIPaBICHYCCKUX
pelLIeHI, OCHOBOMOJIAralOIINE JIEMEHTHI ACSTEIbHOCTH, YCIOBUS U KPUTEPUH MPUHATHS PEILICHHI,
MPOLECC U MOJIENY MPUHATHUS YIIPABICHUECKUX PEIICHUMN, peann3alus yIpaBIeHYECKUX PEIICHUM.

Pa3znea 3. IIpo01eMbl TEXHHYECKOT0 PeryJIMPOBAHUSA U yIIPaBJeHHEe KA4eCTBOM

Bnacte B cucreme ynpasieHus. JIuaepcTBo M CTUiIb yrpaBiieHHs. OTHOLIECHHS BJIACTU B
CHUCTEME yIpaBJICHUS: TTIOHATHE W TUIIOJIOTHS BJIACTH; BJIACTh U aBTOPUTET MEHEIKEpa; MPU3HAKH,
(akTopel W TMPOSBICHUS HEYINPABIIEMOCTH; MCTOYHUKHA BJIACTH B YIPABICHUW OpraHHU3aIluen;
MapTHEPCTBO B Ipoleccax MeHelKMeHTa. JIuaepcTBO M CcTwib ympaBiieHHs. MOTHUBAIIMOHHBIE
OCHOBBI TE€XHHUYECKOTO PEryJMpOBaHUS U YIpaBICHHUE KayeCTBOM. MoTHBalUs JEATCIBHOCTH B
YIPaBJICHUU: MOTHUBBI JIEATEILHOCTH PAOOTHHUKA U WX POJIb B YIPABJICHUU, OCHOBHBIC MOHATHUS H
JIOTMKA TIpolecca MOTUBaluM, (aktopsl (OpMUpPOBaHHMS MOTHBOB TpyJa; HCIOIb30BAHHE
MOTHBAIlMK B TMPAKTHKE MEHEKMEHTa; (pakTopbl 3()(PEKTUBHOCTH MOTHBAIMH; COBPEMEHHBIC
KOHIENIIMM MOTHBAIMK. ['pynmoBas IWHAMUKA U KOH(IMKTBI: POJIb TPYMIbl B TOBEICHUU U
JesITeNbHOCTH paboOTHUKA, (POPMUPOBAHUE TPYII, B3aUMOJICHCTBUS B TPYIIE U B OpraHU3alluy;
BO3HHUKHOBEHUE, POSBICHUE U PA3HOBUIHOCTU KOH(DIUKTOB, BIUIHUE KOH(GIUKTOB Ha YIIPaBJICHUE
MPOU3BOJCTBOM.
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4. O0beM yueOHOM TUCHUILINHBI

Ob6bveM
Buabl yueOHol padoThI B 3agerHbIX B akanem.
eIMHULIAX qacax

O0uas Tpya0eMKOCTb IMCHUIIIHHBI 110 Y4e0HOMY IJIAHY 2,0 72
KonrakTnast pa6ora (KP): 0,89 32
Jlexuuu (Jek) 0,44 16
JlabopartopHbie paboTsI (JIad) - -

[IpaxTnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
CamocTosiTeTbHOE U3YUCHHUE PA3/IeTIOB JUCITUTIIIMHBI 1,11 40
Bua konTpoJs: 3auer - -

O6bem
Buabi yueOHoli padoThI B 3agernsix | B actponoMm.
CIMHUTIAX gacax

O0uas TPyA0eMKOCTb JMCHUIIIHHBI 110 Y4eOHOMY IJIAHY 2,0 54
KonrakTHast pa6ora (KP): 0,89 24
Jlexuun (JIek) 0,44 12
JlabopaTopubie padoTsl (JIab) - -

[IpaxTnueckue 3anstus (113) 0,44 12
CamocrositesibHas padora (CP): 1,11 30
CamocTosTeIbHOE N3YUCHHUE Pa3/IeIOB JUCITUTIIMHBI 1,11 30
Bua xonTpoJs: 3auer - -
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AHHOTanus padoyeil MPOrpaMMbl AUCHHUIIIMHBI
«BpruncanTEILHAS MaTeMATHKA B TEXHOJIOTHH H nepepadoTke nmoaumepos» (b1.B.J1B.02.01)

1. Heab AMCUMIVIMHBI — HAYYUTh CTYACHTOB TEOPETUUYECKUM 3HAHUSAM U IPAKTHUYECKUM
YMEHMSAM U HaBbIKaM MCIOJb30BAaHUS COBPEMEHHBIX MAaTEMAaTUYECKUX METOJOB C IPUMEHEHHEM
nakera Maremarudeckux mnporpamm MATLAB s pemenus mmupokoro Kpyra 3ajaad
BBIYHMCIUTEIBHON MaTeMaTHUKH.

Lenbto HacTOsAlIero Kypca sBiseTcs OOydyeHUE CIyllaTelael COBPEMEHHBIM METOoJaM
pacueToB, pacueTHBIX MCCIEIOBAaHUM, aHAINW3a, ONTUMHU3ALKU MPOLECCOB MHKEHEPHBIX 3ajad C
HCII0JIb30BaHMEM IaKkeTa MmaTremaruueckux nporpamm MATLAB.

2. B pe3yabTaTe u3yyeHus JUCHUIIMHBI CTYIEHT J10JIKEH:

Ob6nanate cneaywmumu npogeccuonarvuvimu (I11IK) komnereHusMu:

- CIOCOOHOCTBIO TMPOBOJUTH AHAINU3 ChIPbsS, MaTEpUaJIOB U TOTOBOM MPOIYKIUH,
OCYIIECTBIIATH OIIEHKY pe3ybTaroB anaimm3a (ITK-10);

- CIIOCOOHOCTHIO IUIAHUPOBATh U NMPOBOJUTH (U3NYECKHE UM XUMHUYECKUE SKCIEPUMEHTHI,
MIPOBOJUTH OOpa0OTKYy HX pe3ylbTaTOB U OLIEHWBATh MOTPEIIHOCTH, BBIABUIaTh THIIOTE3bl U
YCTaHABJIMBATh TPaHUIBI UX NPUMEHEHUs, NPUMEHATbh METOAbl MAaTEeMaTHYeCKOro aHaiu3a u
MOJICTTUPOBAHHUSI, TEOPETHYECKOTO U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16).

3Hamo:

- (QU3UMKO-XMMUYECKHE M XHMHUKO-TEXHOJIOTUYECKHE 3aKOHOMEpPHOCTH IPOTEKaHHS
MIPOLIECCOB M3MEHEHUS] arperaTHoOro COCTOSHMS Mapo(ra30)-KUJIKOCTHBIX CHCTEM, DPEAKTOPHBIX
MIPOLIECCOB M OCHOBHBIX MPOLIECCOB Pa3/IeeHHs] XUMUYECKON TEXHOJIOTHH;

- METO/IbI ¥ JITOPUTMBI KOMITBIOTEPHOTO MOJEIMPOBAHHSI OCHOBHBIX ITPOLIECCOB XMMUYECKOM
TEXHOJIOTUU U TEXHOJOTHYECKUX CXEM XMMUYECKUX MPOU3BO/ICTB;

- TPUHOUNBI NPUMEHEHHUS METOJOJOTHH KOMIIBIOTEPHOTO MOJEIUPOBAHUS XUMHUKO-
TEXHOJIOTUYECKUX IPOLECCOB IMPH ABTOMATH3UPOBAHHOM IPOEKTUPOBAHMU M KOMIIBIOTEPHOM
YIPaBICHUN XUMUYECKUMU IPOU3BOJCTBAMHU.

Ymemo:

- pelmiath 3aJayd KOMIIBIOTEPHOI'O MOJEIMPOBAHMS IPOLIECCOB Mapo(Ta30)-KHUIKOCTHBIX
paBHOBecHi, abcopOLMH, IUCTUUISILIMY, PEKTU(DUKALMU U )KUJKOCTHON IKCTPaKIUH;

- IPUMEHATH IOJyYEHHbIE 3HAHUS NPU PELICHUM NPAKTUYECKUX 3aJad4 KOMIIbIOTEPHOI'O
MOJICJIMPOBAHUSI OCHOBHBIX IPOLIECCOB XUMHUYECKOM TEXHOJIOTUHM M TEXHOJOIMYECKUX CXEeM
XUMHUYECKUX IIPOU3BOJICTB.

Braoemy:

- METO/IaMU NPUMEHEHUs CTaHJapTHBIX NakeToB npukiaaHbix nporpamm (ITIIT) u nakeros
monenupytomux nporpamm (IIMIT) ans MonenupoBaHUST OCHOBHBIX IPOLIECCOB XUMHUYECKON
TEXHOJIOTUU U TEXHOJOTHUECKUX CXEM XMMUYECKUX IPOU3BOJICTB.

3. Kpatkoe cogep:kanue JuCUMIIIHHBI:

Beenenmne. Llenu u 3anaun kypca. KpaTtkuii ucropuueckuii ouepk pa3BUTUSL OT€UECTBEHHON
U 3apyOeXHOW BBIYMCIAMTENbHOM MareMaTHkH. OCHOBHBIE 3Tallbl pa3palOTKU M pean3aliu
QJITOPUTMOB Ha KOMIIBIOTEPAX.

Pazgen 1. BprumcanrteabHas MaremMaTuka. (OCHOBHbIe J3Tambl: pa3padoTka u
peanu3anusi aIrOpuTMOB Ha KoMnblTepax. Cucrema komnbTepHoil Mmatematukun (CKM)
MATLAB nis pemnieHusi 3a1a4 BoIYMCIUTEILHOH MAaTEeMaTHKH.

Tema 1.1. Cozoanue M-npoepamm u ocnosnvie onepamopuvr M-a3vika npozpammuposans
MATLAB. Bapuanmuer cmpykmypul npoepamm Ha MATLAB.
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- Opranwusarus padbouero crosa DesktopLayout;

- OcHoBHbIe onepariu B CommandWindow;

- OcHoBHbIe onepauun B Editor;

- JIuneitHo opranu3oBaHHas1 mporpamma (ajaropuT™);

- BerBneHust ¢ OgHMM YCIIOBHEM, HECKOJBKUMH YCIOBUSMH, BIIO)KEHHBIE, CO CIIHCKOM
ycnoswid. if, switch; moruueckue oneparu and, or, not;

- LMkl cO CYETYMKOM, C NPENyCIOBHEM, C MOCTYCIOBHEM, C MPEpPBIBAHUEM IOJHBIM U
[PephIBAHUEM YaCTUYHBIM, C 3aJaHHBIM IIarOM CYCTYHKA, C OTACIbHBIM OTCUYETOM HTeparuii; for,
while, break, continue; ¢ Be3oBoM ¢yHKIIN#; ¢ Auanorom ¢ mojs3osareiem B CommandWindow u B
CHETMAIbHBIX JHAIOTOBBIX OKHAX;

Tema 1.2 Cmanoapmusie u necmanoapmuvie ynxyuu M-s3vika npoepammuposanus u
ocnosnole pewamenu (Solvers) MATLAB.

- OyHkImH ¢ rpaduuecKuM BBIBOJIOM pe3ynbTaros; plot, subplot, surf, mesh, polar;

- OYHKIIMK C YUCIIOBBIM BBIBOJIOM pe3yibTaroB B CommandWindow;

- OYHKIINY C 3aIHCHI0 PE3YIbTAaTOB B (hail;

- OyHKINY, BIOKCHHBIE B TJIABHYIO (DYHKIIHIO;

- OYHKIUY C IEpEMEHHBIM YHCIIOM apTyMEHTOB;

- OyHKINY, BBI3BIBAOIINE APYTYIO QYHKITUIO, UMSI KOTOPOU TepelaHO KaK apryMEHT.

Pa3zgen 2. Bektopsl u Marpunbl. CHcTeMa JHHEHHBIX ajredpanyecKux ypaBHEHHIi
(CJIAY).

Tema 2.1. Obpamuas mampuya. Y muodicenue mampuy.

- Onepatop inv;

- Onepatopsl strcat, int2str, numa2str;

- Onepatopsl length, min, max, mean, sort;

- Oneparops! dot, tril, triu, eye, zeros, ones, diag;

- Onepatopsl rand, linspace, logspace, repmat;

- Onepatopsl Size, det, trace, norm.

Tema 2.2. Memoo I'aycca. Memoo npocmuix umepayuii.

- Onepatopst linsolve, rank, eig.

Tema 2.3. Obycnosnrennocmo cucmemol. Qucno 0b6ycrosienHocmu.

- Oneparops cond, rcond.

Paznen 3. O6pabdorka pe3yjbTaTOB H3MepeHHsl OAHOW Beau4uHbl. [Ipuodiamxenue
GyHkuun

Tema 3.1. Kpumepuii Cmorooenma.

- Oneparopsi polyfit, polyval.

Tema 3.2. Annpokcumayusi.

- Oneparop Isqcurvefit

Tema 3.3. Unmepnonsayus.

- Omnepatopsl interpl, linear, spline, nearest.

Pa3nen 4. UncjieHHOe MHTErPUPOBaHUe

Tema 4.1. Memoovl npsamoy2o1bHUKO8

- OnepaTopsl SUM, mean.

Tema 4.2. Memoowvr mpaneyutl

- Onieparop trapz.

Tema 4.3. Memoo Cumncona
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- Onepatop quad, int.

Tema 4.4. Memoo Hvtomona-Komeca 8 nopsoka
- Onepatop quad8.

Pa3nen 5. YpaBHeHHe ¢ OITHUM HEU3BECTHBIM
Tema 5.1. Memoo oenenus nononram

- Oniepatopsl conv, deconv, polyval, polyder.
Tema 5.2. Memoo kacamenbHbvlx

- Oneparopsl roots, poly, fzero.

Pa3gen 6. Cucrema HeTMHEHHBIX YPaBHeHU
Tema 6.1. Memoo Hvromona-Paghcona

- Oniepatopst solve, diff, subs.

Tema 6.2. Memoo npocmulx umepayuii.

- Onepatopst simplify, collect, pretty.

Pazgen 7. OnHomMepHasi onTUMU3AIUA

Tema 7.1 Memoowi 00HOMepHOU onmumu3ayuu

- Oneparopst fminbnd.

Pa3nen 8. MHoromepHasi onTUMH3 AU

Tema 8.1 Memoovr mHo2omepHOl onmumuzayuu
- Oneparopst fminsearch, linprog, fmincon.
Paznen 9. Iuddepenuuanbubie ypaBHeHUs
Tema 9.1 Memoowt peuwtenust oughhepenyuanbHvlx ypasHeHuil.
- Oneparopsr dsolve, diff.

3ak/aroveHue. 3aKII0UUTEIbHAS JIEKIHS 110 TIOJIBEACHUIO UTOTOB Kypca.
4. O0beM yueOHOMH THCHHIIINHBI

Ob6bveMm
Buabl yueOHoi1 padoThI B 3aueTHbIX B akagem.
eIMHUIIAX qacax
OO0mas TpyA0eMKOCTb AMCUMILIMHBI 10 Y4eOHOMY IJIaHy 3,0 108
Konraktnas pa6ora (KP): 0,89 32
Jlexuunm (JIek) - -
JlaGopaTopHbie paboTsl (J1ab) 0,89 32
[Ipaktuueckue 3ausarus (113) - -
CamocrositesbHas padora (CP): 2,11 76
[ToaroroBka k 1aboparopHbIM paboTam 1,05 38
CaMmocTosTenbHOE U3YYeHHE PA3AeNOB AUCHUTIIMHBI 1,05 38
Bujx koHTpOJISI: 3aUeT - -
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O0BeM

Buabl yueOHol padoThI B 3agernbix | B actpoHOM.
eIMHULIAX qacax
OO6masi TpyA10eMKOCTh JUCHUIIJIMHBI M0 Y4eOHOMY IIAHY 3,0 81
KonrtakTnast pa6ora (KP): 0,89 24
Jlexuuu (Jek) - -
JlaboparopHbie paboTsr (JIad) 0,89 24
[IpaxTnueckue 3anstus (113) - -
CamocrositessHas padora (CP): 2,11 57
[MoxroroBka k mabopatopHbIM paboTam 1,05 28,5
CamocTosiTeTbHOE U3YUCHHUE PA3/IeTOB JUCITUTIIMHBI 1,05 28,5

Bupa xoHTpoJIs: 3a4eT - -
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AHHOTanus padoyeil MPOrpaMMbl AUCHHUIIIMHBI
«/luckpeTHasi MaTeMaTHKa B TEXHOJIOTHH U nepepadoTke noaumepos» (b1.B./IB.02.02)

1. Heap aMcHUIUIMHBI — (HOPMHUPOBAHHME Y CTYJCHTOB CHUCTEMBI OCHOBHBIX IOHSTHM,
HCIOJIb3YEMBIX JUIsl IOCTPOEHHUS BaKHEHWIIMX MaTEeMaTHYECKUX MOJENEeH, M MaTeMaTH4YEeCKHUX
METOJIOB JJIsl ONIMCAHUS Pa3IMUHBIX IPOIIECCOB.

2. B pe3yjbTare u3y4YeHUs1 JUCHUILUIMHBI 00y4YaOIMiics MO0 MporpaMmme dakajaBpuara
HOJIKeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I11K) koMmnerenuusmu:

- crnocOoOHOCTBIO TPOBOJUTH AHAIW3 CHIPbS, MAaTEpPHaIOB M TOTOBOH MPOIYKLHUH,
OCYIIECTBIIATH OLIEHKY pe3y/abTaroB ananu3a (I1K-10);

- CIIOCOOHOCTHIO TUIAHUPOBATh U MPOBOAMTH (PU3UUECKHE M XUMHUYECKHE SKCIEPUMEHTHI,
MIPOBOJUTH OOpabOTKYy HX pe3ylbTaTOB M OLEHUBATh IOIPEIIHOCTH, BBIJIBUraThb TUIOTE3bl U
YCTaHABJIMBATh TPAHMIIBI UX NPUMEHEHHS, NMPUMEHSATh METOJbl MaTeMaTHYEeCKOro aHajlu3a H
MOJICTTUPOBAHMUSI, TEOPETUYECKOTO U dKCIIepruMeHTanbHoro uccnenaoBanus (I1K-16).

3uams:

- OCHOBHBIE MOHSTHSI M METOJbl JUCKPETHOW MaTeMaTHKH, MaTeMaTUYeCKUX METO/0B
pelieHus npodeccuoHalbHbIX 3a/1a4.

Ymemo:

- IPUMEHATh MAaTEMATUYECKUE METOIbI IIPH PEIIEHUH TUIIOBBIX MPO(EeCCHOHANBHBIX 3a/1au.

Bnaoemy:

- METOJIaMH IOCTPOEHHSI MaTeMaTHYeCKO MOJEIH TUIOBBIX NMpo(deCcCHOHANBHBIX 3334 U
COJZIep KaTeIbHOW HHTEPIIPETAMH MOJTyYEHHBIX PE3YJIbTaTOB.

3. Kparkoe cogep:xanne TUCUMIIMHbBI

Beenenue.

Ponb nuckpeTHoOl MaTeMaTHKU MU pa3pabOTKe U KCIUTyaTallud XUMUKO-TEXHOJIOTHYECKUX
CUCTEM.

JJIeMeHThI TEOPHUHU MHOKECTB M ajiredpanyecKkue CTPyKTYphbI.

BBenenue B qUCKpeTHYI0 MareMaTuky. Posib QUCKpeTHOH MaTeMaTHKU MpH pa3paboTke u
AKCIUTyaTallMl XMMHKO-TEXHOJIOTHUYECKUX CUCTeM. MHOKeCTBa, OTHOIICHUSI U (PYHKIMH. 3aJaHue
MHOXXECTB M OCYULIECTBJICHHE omnepauuid Hag HUMU. CrocoObl 3amanus. Onepanuu 00beAUHEHUS,
[I€PECEUYCHMs], PA3HOCTH, TOTIOJHEHHUS U IEKapTOBa IPOU3BEACHUS. AKCHOMATHKA TEOPUH MHOKECTB.
Anrebpa Kanrtopa. MuHMMH3anus mnpeacTaBieHUd MHOXecTB. [luarpammbr Diinepa-Benna.
bunapusie otHomenus. CnocoObl 3amaHusi OuWHapHBIX oOTHOIIeHMH. CBoicTBA OHHAPHBIX
oTHomieHuid. Pa3Ouenus. OTHOILIEHUs AKBUBAJCHTHOCTH M Topsaka. [IpeacraBieHue N-apHBIX
OTHOIICHUI OuHApHBIMU. AnreOpa oTHouleHH. DyHkimU. MHBEKIMs, CIOPBEKIUS U OHEeKIus.
Anrebpanyeckue cTpykTypbl. [lomyrpynmel. Monouasl. ['pynmnel. [Moarpynmsl. Luxnnueckue
rpynnel.  'pynnel  monactaHoBok. M3omopdusm rpynm. CMexHBIE KIAacChl MO  MOJATPYIIIE.
Hopmanbnsie nenurenu. @akrop-rpynnsl. Konbua: onpeneneHus, cBOMUCTBa, npumepsl. 1o

DJIeMeHTBI TeopuH rpagos.

I'padbl. 3ananue u xapaktepucTuku rpadoB. Buasl rpados. Iloarpader. Matpurst
CMEXHOCTH M MHIUJAeHTHOCTH. Crenenn BepmvH. MapuipyTsl Lemu. Luknsl. PaccrosHue mexmy
BepinHamu. JluameTp u paguyc rpada. YHapHble 1 OMHapHbIe oniepalinu Hajl rpadamu. JononHeHue
rpada. YnaieHue u Jo0aBlieHHE BepIIMH. YjaneHue u jaoOasieHue pebdep. OToxIecTBICHHE
BepmnH. Pacmenienne BepunH. OObenuHenue rpacgos. Ilepecedenue rpadon. KommoHeHTHI
CBsI3HOCTU. MocTbl. BepmnnHast u peGepHasi cBA3HOCTb. CBS3HOCTh OPUEHTHPOBAHHBIX I'pados.
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ANropuTM  BBIYMCIICHMS ~ CBSI3HOCTH. BHYTpeHHsd  ycToM4MBOCTB.  BepummHHOE — 4mcCIIO
He3aBUCHUMOCTH. PebepHoe umcio He3aBUCHMMOCTH. BepmmHHOe M pebepHOE TOKphITHE Trpada.
Buemnsas ycroiumBocTh. BeprmnHoe u pebepHOE 4MCIO BHEHIHEW ycToHumBOCTU. LIuKibl u
paspesbl. DiiniepoBbl MUKIBL. ['aMUIbTOHOBBI HMKIBL. IlnanapHocts m ykmaaka rpados. ['panu
iockoro rpada. Packpacka rpadoB. Xpomarudeckoe yuciio. ['mmore3a deTripex Kpacok. JlepeBbs.
Omnpenenenus. CpoiictBa. Teopema Konu. @ynaamenTanbpHas cucreMa UKiIoB. OCTOB HAWMEHBIIIETO
Beca. YIOpPsAOYeHHbIE IepeBbs. buHapHble nepeBbs. JlepeBbsd COPTUPOBKH. AINTOPUTM IOHUCKA B
JIEPEBE COPTUPOBKH.

ByJseBsl pyHKIUH.

Anrebpa noruku. bynessl ¢pynkuuu. CrocoOsl 3amanusi. ByneBsl QyHKIUM OJHON W IBYX
MIEPEMEHHBIX U UX cBoiicTBa. Dopmynsl OyneBoil anreOpbl. OCHOBHBIE 3aKOHBI OyJIeBOIl anreOpsl.
OkBUBalNeHTHOCTh (GopMyin. [lpunnun naBoiicTtBeHHOCTH. CoOBEpIIEHHbIE TU3BIOHKTHBHBIE U
COBEpIICHHbIE KOHBIOHKTHBHBIE HOpMaJIbHbIE (hOpMBbl. CHCTEMBI 3JIEMEHTAPHBIX OyJIEeBbIX (DYHKIUH.
OYHKIMOHAIBHO MOJIHBIE CUCTEMBI 3JIEMEHTAPHBIX OyNeBbIX QyHKUMM. [IpuMeps! pyHKIIHOHAIBHO
MONHBIX 0a3ucoB. BaxkHeimue 3aMKHYThIe Kiacchl. TeopemMa 0 (QYHKIIMOHAIBHOM IOJHOTE.
Munumuzanusa OyneBbix ¢(yHkiui. CokpallleHHas, TynHMKOBass U MUHMMalibHas (Qopmbl. KapTbl
Kapno. Meton coueranuss wuHiaekcoB u Meron KyailiHa. MwuHMMHM3aMs KOHBIOHKTHUBHBIX
HOpMaTBHBIX (opM. O030p TPHIOKEHUN JUCKPETHOW MaTeMaTuku. Pa3paboTtka »ddexTrBHOrO
MaTeMaTH4eCKOro, MpOorpaMMHOI0, HHPOPMAIIMOHHOTO U TEXHUYECKOro 00ecredyeHHuss Ha OCHOBE
METOJIOB AUCKPETHOW MaTeMaTHKHU.

HMcuncnenue BbICKa3bIBAHMM.

BBenenne B mMaremarnueckyro JIOrMKy. Kparkue cBeneHus M3 MCTOPUM MaTeMaTU4YECKON
soruku. Poias MaTemaTHuecKol TOTUKH MpU pa3paboTKe U SKCILTyaTallud XUMUKO-TEXHOJIOTHUECKUX
cucreM. QopmanbHble akCHOMaTu4yeckhe cucteMbl. CHMBOJIBI, BBIpaKEHUS, (POPMYJIbl, aKCHOMBI.
[IpaBuno BBIBOAA, HEMOCPEACTBEHHOE CIEACTBHE, BBIBOJA, Teopema. JIOrmka BBICKa3bIBAHMM.
Jlornueckwuii BBIBOA. AkcrnoMsl. [Ipasuiio modusponens. Teopema aeayKIIUH U IPAaBUIIO CHILIOTH3MA.
[TonnoTta u HempotuBopeunBOCTh. HezaBucumocth akcuom. Paspemmmocts Teopuu. [pyrue
akcuomaruzanuu. IIpoBepka BBIBOAMMOCTH C IOMOIIBIO HCTHHHOCTHBIX Tabmun. CeKBEeHIUU
I'ennena. Monens mupos Kpunke. Meton pesontonuii Poouncona. Merop kinay3 Bonra. OOpaTHbIii
MeTtoa MacinoBa (6J1aronpHusITHBIX HAOOPOB).

Hcuncienne npeAnKaToB U HeYeTKAs JTOTHKA.

Jloruka npeaukaToB. ABTOMaTH3aIus JJOTHYECKOro BbIBO/IA. [lepemenHbIe, QyHKIIUU, TEPMBI,
MpeIuKaThl, KBaHTOphL, (opmynbl. OOnacth naedcTBUs kBaHTopa. CBOOOAHBIE U CBSI3aHHBIC
nepeMmennble. MHTeprpeTanuu, paBHOCWILHOCTh. Pacmo3HaBanue oOmie3naunmoctu. [IpoGnema
pa3pemiuMocTd. AKCHOMBI M TMpaBHJIa BbIBOJA MCUMCIEHUS MPEIUKaToB. TeopeMa IemayKIMH.
HenpotuBopeunBoCTh U MONHOTA. BhIHeceHHE KBaHTOPOB U MpeaBAapeHHAs HOpMalbHas (opma.
CkynemoBckue cTaHgapTHeie ¢GopMbl. OpOpaHOBCKHI YHHBEPCYM M Teopema OpOpaHa.
[ToacranoBka u yHudukanus. Meroa pe3onronuii u ero noiaHora. CTpaTerud MeToaa Pe3OHOIHIA.
Ju3broHkThl XopHa. [IpuHnun noruueckoro nporpammupoBanus. Heuetkue muoxectBa. HeueTkas
noruka. [logBienue u cyte HeueTkocTH. opmanm3anns HedeTKoCcTH. DyHKIMA NPUHAIIEKHOCTH.
JIuareuctuyeckas nepemenHas. Onepanuu HajJ HEYETKUMU MHOXecTBaMu. HeueTkast apupmeTuka.
Mertons! nedazzudukanuu. Heuerkue otHomenus. CTaHjapTHbIE HEYETKHE JIOTMUECKHE ONEepPaIiH.
Heuerkuii BbIBOA. CTeneHM HCTUHHOCTUM M CTENEHU yBepeHHOcTH. HeweTkuil aHamor mMerona
PE30JIFOLUH.

Koneunsbie aBTomaTsl, MamuHbl Thopuara-Ilocra, cj10KHOCTH BHIYHCICHUH.
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DneMeHThl Teopuu aBTOMATOB. [IOHATHE aBTOMATHOTO MpeoOpa3zoBaHMs WHGPOPMALUU H
KoHeuHOro aBTomata. CriocoObl 3aanusi aBTomaToB. ABToMatel Munu u Mypa. [Iporpammuas u
anmnapaTHas peaju3alys aBTOMAaToOB. DKBUBAJIEHTHOCTb M MHUHUMM3alLMs aBTOMAaroB. MainHel
Teropunra-Ilocta. @opmanuzanuss HOHATHS anropuTMa M (opManbHbIE MOJEIH aJTrOPUTMOB.
Mamuna TrropuHra: onpenenenus, cBoicTBa, rpadel nepexoaos. Mammna [locta. [IporpamMmer mis
mammH. [Ipobrema pacrnosHaBanus. [Ipobimema ocTaHOBKH. ANTOPUTMHUYECKH HEpa3peIInMbIe
npo6aembl. CIOKHOCTh aIrOPUTMOB. Mephl CIIOKHOCTH. BpemMeHHass W €MKOCTHasi CIO0)KHOCTb.
ACHMITOTHYECKAS CIIOKHOCTh, MOPAIOK CIOKHOCTH, CIOKHOCTh B CPEJHEM U B XYAILIEM Cllydac.
Tpyanopaspemumsle 3anaun. HenerepmunupoBannas mammua Teropunra. Kiaccer P u NP. NP-
noyiHble 3amadn. NP-1osiHOTa TIpoOIeMBbl BBITTOJIHUMOCTH (OPMYJT JIOTUKU BBICKa3bIBaHUN. 0030
MIPUIOKEHUHA MaTeMaTH4EeCKOW JIOTMKU. HarpaBineHus: HCIIOIb30BaHMs almapara MaTeMaTH4eCKOU
JIOTUKM B 33jayax npaktudyeckod nHpopmaruku. Cnenudukanus U BepUPHUKALUS TPOrpaMMHO-
anmnapaTHBIX MIPOEKTOB, JJIOTHYECKOE MPOrPaMMUPOBAHNE, TIOCTPOCHUE OHTOJIOTHUI, SI3bIKU OOIICHUS
MHTEJJIEKTYaJIbHbIX areHTOB.

4. O0beM yueOHOM THCHHMIIINHBI

O6bem
Buabl yueOHoii padoThI B 3aueTHBIX B akanem.
CIMHUTIAX gacax
OO6masi TpyA0eMKOCTh JUCIHHIIJIMHBI M0 Y4eOHOMY MUIAHY 3,0 108
KonrakTHast pa6ora (KP): 0,89 32
Jlexuun (JIek) - -
JlabopaTopubie padoTsl (JIad) 0,89 32
[Ipaktuueckue 3ausarus (I113) - -
CamocrositesbHas padora (CP): 2,11 76
Bua xonTpoJs: 3auer - -
Ob6bveMm
Buasbl yueOHoi1 padoThI B 3auernbix | B actpoHowm.
eIMHULIAX qyacax
OO01as TpyA0eMKOCTb IMCUUILIHHBI 110 Y4eOHOMY IJIAHY 3,0 81
Konraktnas pa6ora (KP): 0,89 24
Jlexuunm (JIek) - -
JlaGopaTopHbie padoTsl (JIad) 0,89 24
[Ipaktnueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 2,11 57
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AHHOTanus padoyeil MPOrpaMMbl AUCHHUIIIMHBI

«/lonmotHuTE/IbHBIE IVIABbl QU3UKH B TEXHOJIOTHH U NepepadoTke MOJTUMEPOB»

(b1.B./IB.03.01)

1. Heap TMCHMIUIMHBI — TPUOOPETEHHE CTYJIEHTaMU 3HAHUM 110 OCHOBHBIM pa3ieiiam
(GU3MKK U YMEHHIO IPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUTLIHHAX.

2. B pe3ysabTate u3yyeHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanate cneaywomumu npogeccuonarvuvimu (11IK) komnereHuusMu:

- CIIOCOOHOCTHIO IUIAHUPOBATh U NMPOBOJAUTH (PU3NYECKHE UM XUMHUUYECKUE IKCIEPUMEHTHI,
IIPOBOJUTH OOpabOTKY HX pe3yibTaTOB U OLIEHWBATH IOTPEIIHOCTH, BBIABUIaTh THIIOTE3bl U
YCTaHABJIMBATh TPaHMIBI UX MPUMEHEHUS, INPUMEHATh METOAbl MATEeMaTHMYECKOTO aHaliu3a u
MOJICTTUPOBAHMUSI, TEOPETHYECKOTO U SKCIIEpUMEHTaIbHOT0 uccnenoBanus ([1K-16);

- TOTOBHOCTHIO HCIOJb30BaTh 3HAHUS OCHOBHBIX (PHU3MYECKUX TEOPUN sl PpEIHICHUS
BO3ZHUKAIOMMX (PU3NYECKUX 337ad, CAMOCTOSATENBHOIO MPUOOpEeTeHMs (PU3MUECKUX 3HAHUU, IS
MMOHUMAaHMs TPUHIUIIOB paboThl MPHUOOPOB U YCTPOWCTB, B TOM YHCII€ BBIXOASAIIUX 3a MPEIEIb
KOMITETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).

3uams:

- (hu3MYeCcKre OCHOBBI KBAHTOBOM CTATUCTUKU (MCXOIHBIE «0a30BbIe) MOJIO0KEHHS, OCHOBHBIE
KBaHTOBBIE CTATUCTUYECKHUE pacrpeiesieHus);

- 3JIEMEHTBI 30HHOW TEOPUH MPHU TPAKTOBKE PA3IMYHBIX CBOMCTB METAJUIOB, JUAJIEKTPUKOB U
MOJIyIPOBO/IHUKOB;

- 0a3oBble (PU3MYECKHE TMOHATUS O KBAHTOBBIX TEOPUAX TEIUIOEMKOCTH (Ha NpuMepe
KPUCTAJUTMYECKUX TEI);

- JIEMEHTbl (U3UKU TBEPAOro Tena (MCXOAHBIE MOHATHUA O KpHcTauiorpaduu, Tumax
KPUCTANINYECKUX CTPYKTYP; CBEIEHHS O SIBJIEHUHU U KBAHTOBOI TPAaKTOBKE CBEPXIPOBOJUMOCTH).

Ymemo:

-  TPUMEHATh MCXOAHBbIE (U3NUECKHEe (TEOpETHYECKHE) 3HAHUSA TPH  PEIICHUHU
poeCCHOHANIBHBIX 33]1a4;

- IPOBOJUTH OLIEHOYHBIE PACYETHI U OCYLIECTBIATH (HA KAaUECTBEHHOM YpPOBHE) aHAJIU3,
HaOJII01aeMBbIX SIBIICHUI.

Braoemy:

- HaBbIKAMM OOOCHOBAHHS CBOMX CYXXAEHHUH, YTO CHOCOOCTBYET IPAaBUIBHOMY BBIOODPY
METOJMKH NPOBOAUMOrO CTYJICHTOM UCCIIEOBAHUS.

3. KpaTkoe coaep:kanue JuCUMIIIUHBI

1. Dj1eMeHTbI KBAHTOBOH CTATHCTHKH

DreMeHThl KBaHTOBOM cTaTucThki. KBaHTOBas cucTtemMa M3 OJUHAKOBBIX yacTull. [IpuHumn
TOKJIECTBEHHOCTH OJIMHAKOBBIX YacTull. CHMMETPHUHbIE U HECUMMETPHUUYHBIE BOJIHOBBIE (DYHKIINH,
OIMCBIBAOIIUE COCTOSTHUS TOKJIECTBEHHBIX MUKpodacTull. bo3ons! u pepmuonsl. [punnun [aymau.
KBanToBble cTraTucTuueckue pacnpenenenus boze-Oitnmreiina u ®epmu- J{upaka. Boipoxk1eHHbIH
3JIEKTPOHHBIHN T'a3 B KpUCTaIax (METaIbl).

2. MeTaiibl, AM3JIeKTPUKHU U NMOJTYNPOBOIHUKH € TOUYKH 3peHHs 30HHOH Teopuu

OHeprertudeckue 30HBI: cratuctuka @Pepmu-/upaka, sHeprus dDepmu. OIEKTPOH B
NEPUOIMYECKOM I0JIe KpHrcTania: 3((eKTUBHAs Macca JIEeKTPOHa.

3. DyieMeHTHI GU3NKH TBEPAOIO TeJla.

®usuka TBEpAOro tena (OTT): ompenenenue, cBA3b ¢ APYTUMH JUCHUILIMHAMU, OOBEKTHI
U3y4eHHUs, Kpyr pemaembix 3amad. CBa3p c  Kpuctamwiorpaduei, KpUCTANIOPU3UKOW H
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kpucrtamuioxumuein. KonnencupoBannoe coctosiuue. [loaxon k onucanuto TBEPAbIX Tea. CTpykTypa

kpuctaymioB. CuMMeTpusi U U3NYECKUE CBOWCTBA KPUCTAIOB. THIBI KPUCTAIUTMUECKUX CTPYKTYP

(oOmrast xapakTepucTtuka). [LIOTHBIE yTaKOBKU: KyOWUYecKasi U TeKCaroHaJIbHAs (Ha KaueCTBEHHOM

ypoBHe). [loHsTHE O CBEPXIPOBOAMMOCTH (KBAHTOBBIE MPEICTABIICHUS Ha KAYECTBEHHOM YPOBHE).
4. O0beM yueOHOM TUCHHUILINHBI

Ob6BveM
Buabl yueOHol padoThI B 3agerHBIX B akanem.
SIMHUTIAX qacax
OO0masi TpyA10eMKOCTh JUCIHHIIJIMHBI M0 Y4eOHOMY IIAHY 3,0 108
KonrtakTnast pa6ora (KP): 0,89 32
Jlexuuu (Jlek) 0,44 16
Jlabopatopubie padoTsl (JIab) - -
[IpaxTrueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Bujx koHTpoJIsI: IK3aMeH 1,0 36
O0bem
Buabl yueOHoili padoThI B 3auernbix | B actponom.
CIMHUTIAX gacax
OO0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIaHY 3,0 81
KonrakTHast pa6ora (KP): 0,89 24
Jlexuunm (JIek) 0,44 12
JlabopaTopubie padoTsl (JIad) - -
[Ipaktuueckue 3ansarus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,11 30
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AHHOTaUMs padoyeii mMporpaMMbl AU CHUILIHHBI

«Snepnas ¢puszuka B TEXHOJIOTHH U epepadoTke moaumepon» (b1.B./[B.03.02)

1. Heap TMCHMIUIMHBI — TPUOOPETEHHE CTYIEHTaMU 3HAHUM 110 OCHOBHBIM pa3ieiiam
(GU3UKK U YMEHHIO IPUMEHSATh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUILIMHAX.

2. B pe3yabTaTe n3y4eHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanate cnenywmumu npogeccuonarvuvimu (11IK) komnereHuusMu:

- CIIOCOOHOCTBIO TJIAHWPOBATH U TPOBOAUTH (DU3NYECKHE U XUMHUYECKHE IKCIIEPHUMEHTHI,
MPOBOJUTH 00pabOTKYy WX pe3yJbTaTOB M OLEHUBATh IOTPEUIHOCTH, BBIIBUTATH THIIOTE3Bl H
YCTaHABIMBATh TPAHUIBI WX MPUMEHEHHs, MPUMEHSATh METOJbl MaTEeMaTW4YeCKOro aHalu3a M
MOJICTTUPOBAHUSI, TEOPETHYECKOTO U SKCIIepUMEHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO HCIOJB30BATh 3HAHHUS OCHOBHBIX (DU3WYECKUX TEOPHH Ui pEIICHUs
BO3ZHUKAIOMNX (DPU3MYECKHX 3a]lad, CaMOCTOSITEIBHOTO MPHOOpeTeHus: (GU3MYECKHX 3HAHUH, IS
MOHWMAaHUS MPUHIUIIOB pabOThl MPHOOPOB M YCTPOMCTB, B TOM YHCIIE€ BBIXOJSIINX 32 IPEJEIIbI
KOMITETeHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).

3uams:

- pu3MIeCcKre OCHOBBI KBAHTOBOM CTATUCTHKH (MCXOIHBIE «0a30BbIe) MOJI0KECHNU S, OCHOBHBIE
KBAaHTOBBIE CTATUCTUYECKHUE PACTIPEICIICHHS);

- 2JIEMEHTHI 30HHOH TEOpUH TPU TPAKTOBKE PA3IMYHBIX CBOMCTB METAJUIOB, AUAIEKTPUKOB U
MIOJTYTIPOBOTHUKOB;

- 0a3oBble (PU3MUECKHE TMOHATUS O KBAHTOBBIX TEOPUAX TEIUIOEMKOCTH (Ha MpuMepe
KPUCTAJTTNYECKUX TEIN);

- JIEMEHThl (U3UKU TBEPAOro Tena (MCXOJHBIE MOHATHUA O KpHcTauiorpaduu, Tumax
KPUCTANINYECKUX CTPYKTYP; CBEIEHHS O SIBJIEHUU U KBAHTOBOI TPAaKTOBKE CBEPXIPOBOJUMOCTH).

Ymemo:

-  TPUMEHATh MCXOAHBbIE (U3NUECKHEe (TEOpETHUYECKHWE) 3HAHUS TPH  PEIICHUU
poeCCHOHAIIBHBIX 33]1a4;

- IPOBOJUTH OLIEHOYHBIE PACYETHI U OCYLIECTBIATH (HA KAaUECTBEHHOM YpPOBHE) aHaJIU3,
HaOJII01aeMBbIX SIBIICHU.

Braoemy:

- HaBbIKAMM OOOCHOBAHHS CBOMX CYXAEHHUH, YTO CHOCOOCTBYET IPAaBUIBHOMY BBIOODPY
METOJMKH NMPOBOAUMOrO CTYJICHTOM HUCCIIEOBAHUS.

3. Kpatkoe conep:xaHue TMCUMILTAHBI:

3.1. MecTo u 3HaUYeHHe siIePHOii PU3UKHU

[Ipenmet AD. Mecto u 3Hauenue AP B coBpeMEHHOM ecTecTBO3HaHWU. OCHOBHBIC 3a/1a4H,
mporpaMMma M CTpyKTypa Kypca. OcHOBHble dTamnbl pa3Butus SD. Buasl (yHIZaMeHTanbHBIX
B3aUMOJICHCTBUIA. MacmTaObl U eAUMHUIBI W3MEpeHUd (U3NYECKUX auciUIuIiH. OCOOEHHOCTH
(bMBUYECKUX SBJICHUN B MHKPOMHPE.

3.2 CtaTtuvecKHe CBOHCTBA aTOMHBIX sijiep

OCHOBHBIE CTaTMYECKUE CBOMCTBA fAJIEP: MAcCCOBOE YMCIIO, HJIEKTPUUECKHUM 3apsi, COCTaB,
pa3Mepbl, DJHEpPrusi CBS3U, CIOUH, MOMEHT KOJMYECTBA JBUKEHUS, MArHUTHBIA MOMEHT,
KBaJpyNoJIbHbIM MOMEHT. CBOMCTBA s11epHBIX CHII. OCHOBBI TEOPUU SIIEPHBIX CHII. MOIeIM aTOMHBIX
snep. Paznen Bunbl painoakTUBHOCTH, PaMOAKTUBHBIE CEMENCTBA. 3aKOHBI MPOCTOrO U CIOKHOTO
PaZMOaKTUBHOTO pacraaa. 3aKOHOMEPHOCTH aibda- O6era- U raMma- pacnaaa. [lonsarue o saepHOi
sHepreTuke. [IpoOneMbl U MEpCreKTUBBl PAa3BUTHS MHUPOBOM U OTEUECTBEHHOW SHEPTETUKH, POJb
aTOMHOM SHEpPTruu. DIIEMEHTAapHas TEOpUs JEJICHUS. DHEPTHs U NPOIYKThI feiaeHus saep. OCHOBBI
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LIEMHOTO mpoliecca. SnepHeple peakuuu cuHTe3a. TepmosiaepHble peakiuuu BO BceeneHHoW U B
nabopaTopHbIX ycnoBusax. [Ipobnemsl yrpaBisieMoro TepMoOsISpHOTO CHHTE3a

3.3 B3aumojeiicTBue U3J1y4eHUsl ¢ BelleCTBOM

Nonusupyrouiee nznmyuenue. OO1ue 3aKOHOMEPHOCTH B3aUMOJIECHCTBUSI MOHU3UPYIOLIETO
M3JIy4EHHUsl C aTOMaMu BelllecTBa. B3auMOAENCTBUE TSKEIBIX 3apsSKEHHBIX YaCTHUI[ C BELIECTBOM.
B3aumoseiicTBue 31€KTpOHOB U TaMMa- KBaHTOB ¢ BellecTBoM. [IpoOeru yacTuil HOHU3UPYIOIIETO
uznedeHus: B BemecTBe. Kiaccuduranus sepHBIX peakuuid. 3aKOHBI COXPaHEHHs B SACPHBIX
peakuusax. MexaHu3Mbl W mapaMeTpbl sIepHbIX peakuuid. OCOOEHHOCTH SIIEPHBIX peakUui,
MIPOTEKAIOLIUX IPU BO3JECHCTBUU YacTUL, HMMEIOUIUMX pa3jIUYHble MapaMeTpbl (3HEpreTUYEecKue,
MaccoBbI€, 3aps/IOBbI€, KOPIYCKYJISIPHO-BOJIHOBbIE). VICTOYHMKHM 3apsDKEHHBIX YacTUIl M ramma-
KBaHTOB. VCTOYHMKM HEUTPOHOB M Jpyrux HEUTpanbHbIX dYacTull. lIpuHUMIBI OOHapyx eHuS,
pamguomerpun U cnexkrpomerpun B D. Perucrpanus 3apsyKeHHBIX M HEHTPAJIBbHBIX YaCTHIL
pa3IMYHBIX dHEpruil. ['a30BbIe, OIYIPOBOJHUKOBBIE, CUUHTUIUISIIMOHHBIE U TPEKOBBIE IETEKTOPBI.

4. O0beM yueOHOM TUCHMITHHBI

O6bem
Buabl yueOHoii padoThI B 3aueTHBIX B akanem.
SIMHUTIAX gacax

OO6masi TpyA0eMKOCTh JUCIHHIIJIMHBI M0 Y4eOHOMY MUIAHY 3,0 108
KonrakTHast pa6ora (KP): 0,89 32
Jlexuun (JIek) 0,44 16
JlabopaTopubie padoTsl (JIab) - -

[Ipaktuueckue 3ansarus (I113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Buja xoHTpoOJIAA: IK3aMeH 1,0 36

Ob6bvem
Buabl yueOHoii padoThI B 3auernbix | B actpoHom.
eIMHULIAX qyacax

OO0mas TpyA0eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY IIaHY 3,0 81
Konraktnas pabora (KP): 0,89 24
Jlexuunm (JIek) 0,44 12
JlaGopaTopubie padoTsl (JIab) - -

[Ipaktueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 1,11 30
Buja xoHTpoJIsA: IK3aMeH 1,0 27
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«/lomosHUTEILHBIE TJIaBbI XUMHUH U (pu3ukn nojumepon» (51.B./[B.04.01)

1. Ilesas AMCUMIIMHBI — GOPMUPOBAHUE Y CTYJICHTOB OCHOBHBIX MIPECTABICHUN O XHMHUH U
¢$u3nKe NOTMMEPOB, OCOOEHHOCTSIX CBOWCTB MOJIUMEPOB M 3aKOHOMEPHOCTSIX, UX 00pa30BaHMUAL.

2. B pe3yabTaTe n3y4eHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanare cnenyrommmu obwenpogeccuonanviuvimu (OIIK) u npogeccuonanvuvivu (I1K)
KOMIICTCHITHSIMU:

- TOTOBHOCTBIO MCIOJIB30BATh 3HAHUS O CTPOSHHUH BEUIECTBA, IPUPOJIE XUMUIECKOH CBSI3U B
Pa3NMUYHBIX K1accaX XUMHUYECKUX COCIMHEHHIA ISl TOHUMAaHHsI CBOMCTB MaTepHaiOB M MeXaHU3Ma
XMMHYECKHX IPOIIECCOB, MPOTEKAONUX B OKpyskatoiieM mupe (OITK-3);

- TOTOBHOCTBIO HCITOJIb30BaTh 3HAHWE CBOWCTB XUMHUYECKUX DIJIEMEHTOB, COSJAWHEHWH W
MaTepHaJioB Ha MX OCHOBE JUIS perieHus 3a1a4 npodeccnonansroi aestenbroctu (I1K-18);

- TOTOBHOCTHIO HM3YyYaTh HAYYHO-TEXHHYECKYI0 HWH(POPMAILMIO, OTEYECTBEHHBIH U
3apyOeKHBII OMBIT 10 Tematuke uccnenoanus (I1K-20).

3uams:

- OCHOBHBIE TIPOIIECCHI LIEMTHOH MOJIMMEPU3aIINH;

- HE0OXO0IMMBbI€ YCIOBUS 0€300pBIBHOM («IICEBIOKUBYILEH) MOJIMMEPHU3ALIY;

- KOJHMYECTBEHHBIC KPUTEPUH OTHOCUTEIHHOW aKTHBHOCTH COMOHOMEPOB IIPH IICITHON
COTTOJTUMEPHU3AITIH;

- IOHSTHE «IIPeJIeNIbHAS TEMIIEpaTypa IMoJMMepr3aum» u cxemy Q—e;

- cTaguu 00pa30BaHMs U NPEKPAIEHHS POCTa MAaKPOMOJIEKYJT TIPH TIOJTMKOHICHCAIIHH;

- OCHOBHbIE OTIMYMSA peakuuid Ha TMOJMMepax OT AaHAJOTHYHBIX  PEaKIHi
HU3KOMOJIEKYJISIPHBIX BEILIECTB;

- OCHOBHBIE 3((DEKTHI MOTUMEPAHATIOTMIHBIX PEAKITUI;

- TUTIBI Me30(d)a3 MOJTUMEPOB;

- 0COOEHHOCTU KPUCTAIIIMYECKOT'O COCTOSIHUS TIOJTMMEPOB;

- 0COOEHHOCTHU CBOMCTB CTEKJIOO0PA3HBIX U BA3KOTEKYUUX MOJIUMEPOB;

- I9Th BO3MOXHBIX TUIIOB YIOPSA0YEHHOCTH B MOJIMMEPaXx.

Ymemo:

- ONpeAensaTh TUIl MOJIUMepU3aluuu (paJAuKalbHOM, AHMOHHOW, KAaTHOHHOM, HOHHO-
KOOPJMHAIIMOHHOM);

- yCTaHaBIMBAaTh B3aUMOCBS3b KHHETHMUECKHUX I[apaMeTpOB C MOJICKYJISIPHONM Maccoit
00pa3yoIUXCs TOTUMEPOB;

- OIPENENATh KOHCTAaHTY PaBHOBECHSI MOJIMKOHICHCAIINH;

- OLICHUBATh KOOPPHUIIMEHT TOTUMEPU3AIIMHU TTO CTETICHHU 3aBEPIICHHOCTH MMOJMKOHICHCAIIHH;

- OLICHUTH BJIHMSHHE TEMIEPATyphl HA CKOPOCTH MPOIIECCa U MOJIEKYJISIPHYIO MacCy MoJIMMepa,
o0pa3ymolerocs B yCIOBUAX PaBHOBECHOM MOJIMKOHACHCAIINY;

- OILICHMBAaTh BKJIQJ T€X WJIM HUHBIX B3aUMOJICHCTBUI MPU XUMHYECKHUX IPEBPALLCHUIX
MOJIUMEPOB;

- BBIOMPATh METO/I CIIMBAHUS UCXOJS U3 CTPOSHHUS MaKpOMOIIEKYJT,

- OIIEHUBATh KUHETUKY KPUCTAJUIU3AIIMH [TOJIUMEPOB;

- OIPENENATh TeMIepaTypbl (Ha30BbIX U (PU3UYECKUX MEPEXOA0B B MMOJIMMEpaXx.

Braoemy:

- METO/IaMHU OIICHKH OTHOCHUTENHHOM aKTUBHOCTH COMOHOMEPOB MPH COTMOJIIMMEPHU3AIUH;

- METO/IaMHU pacueTa TepPMOJI MHAMUYECKHUX MapaMeTPOB MOTUMEPHU3aInY;
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- MpUEMaMU PETyIUPOBAHUS COCTABA COMOIMMEPOB TP IIEMTHON COMOTMMEPU3aIINH.

- TpUeMaMH pacdera CcojepkKaHUS N-MEPOB HAa PAa3HBIX CTEMEHSX 3aBEPIICHHOCTH
MOJIMKOHICHCAIIUN

- IpUEMaMU OILEHKH KHHETUYECKUX MapaMeTPOB MOTMMEPAHATIOTHYHBIX TTPEBPAIICHHIA;

- METO/IaMH OIICHKH ()a30BBIX U PUINICCKIX COCTOSHUHN TOJTUMEPOB.

3. KpaTkoe conep:kaHue THCIUNTHHBI

3.1. IlerHbIe IpOTIECCH OOPAa30BAHUS MAKPOMOJIEKYI.

PanukanpHas monuMepusanus. Peakiiuy nepeaadu ey Npu paJuKalibHOHN MOTMMEpU3aIliu.
DHEpreT4eckue W TCPMOJAMHAMHUYECKUE XAPAKTCPUCTUKUA PATUKATHHOW  TOJUMEPH3AIUH.
[TonmmMepu3aliis MOHOMEPOB € ABYMS U 00JIe€ HEHACBIIIIEHHBIMU CBSI3SIMHU.

HNonnas  monuMmepusanus. HNoHHO-KOOpAWHALIMOHHAA  MOJMMEpPH3aLIHS. HNonnas
MOJIMMEPH3ALUS TETEPOIIUKIIOB.

Lennas cononumepuszanus. PagukanbHas conoiuMepu3sanus. MoHHas conoJmmepu3anusl.

OO011ue cBeAeHUS O «OKUBYILENH» MOTMMEpPU3allUu.

3.2. CrymeHyatble Tporecchl o0pa3oBaHUs Makpomoiekyid. OOpazoBaHHE PEaKIIMOHHBIX
neHTpoB. Ctaaus 0O0pa30oBaHUs IEMHBIX MOJIEKYJI TpH NoJuKOHAeHcaruu. CTaaus MpeKparicHus
pocTa  MaKpOMOJEKYyJd B  CTyHmeHYaThlXx mporeccax. [lonmukoHaeHcanmusi B paclijiaBe.
[TonukonaeHCAIMs B pacTBOpe. IMYIHCHOHHAS MOJTUKOHACH a1, MexdazHasi TOJTUKOHISHCAITH.

3.3. Xumudeckue peaknuu noaumepoB. [TommMeprbie 3(h(eKThl TPH MOTUMEPaHaTOTHIHBIX
MpeBpaIeHUsX. PeakironHas crmocoOHOCTh MmoimMepoB. [uKim3anms mpy MmoJiMMepaHaJIoTHIHBIX
MpeBpaIeHUsIX. Peakiuu qecTpyKITUN ¥ CITUBAHUS MaKPOMOJICKYI.

3.4. OcoOEHHOCTH YIOPSAOYEHHOTO COCTOSHHS TOJUMEpPOB. Me3oMopdHOEe COCTOsSHUE
BemecTB. JKuakue u mactuyeckue Kpuctauibl. [ 1o0ynsapHbie KprcTauibl moauMepoB. JInoTpornHbie
KUJKUE KPUCTAJIIbI )KECTKOICTHBIX MOTUMEPOB. TepPMOTPOIHBIE KUIAKUE KPUCTAUIBI TOJIUMEPOB

3.5. Kpucrammmyeckue nomumepsl. Kunerrnka u 0COOCHHOCTH KPUCTAILTU3AINH TTOJTMMEPOB.
Crnennduka CBOMCTB KPUCTAUTMUYECKUX MOJUMEPOB. MeXaHMUECKHE CBOMCTBAa KPHUCTATTUYCCKUX
MOJINMEPOB.

3.6. MeTtozp! onpenenenus GU3NIECKUX COCTOSTHUM mommepoB. CTekI000pa3HOe COCTOSIHIE
MOJINMEPOB, OCOOEHHOCTH WX MEXaHWYECKHMX CBONCTB. Bs3KoTekyuee COCTOSIHHE IOJIMMEPOB.
MoienbHbIN METOJT U3YUEHHUS PellaKCallMOHHBIX MEXaHMYECKUX CBOMCTB aMOP(HBIX MOTUMEPOB.

4. O6beM yueOHOMH THCIHIIINHBI

Ob6bveMm
Buabl yueOHoii padoThI B 3aueTHBIX B akagem.
eIMHULIAX qacax

O0mas TpyA0eMKOCTb JMCHMIIMHBI 110 Y4eOHOMY IIaHy 3,0 108
Konraktnas padora (KP): 1,33 48
Jlexuunm (JIek) 0,89 32
JlaGopaTopHbie paboTsl (J1ab) - -

[Tpaktuueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
CaMocTosTenbHOE U3YUEHHE PA3AEI0B JUCHUIIIMHBI 1,67 60
Bua koHTpOJISA: 3a4eT ¢ OLEHKOH - -
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O0BeM

Buabl yueOHol padoThI B 3agernbix | B acTtpoHOM.
eIMHULIAX qacax

OO6masi TpyA10eMKOCTh JUCHUIIJIMHBI M0 Y4eOHOMY IIAHY 3,0 81
KonrtakTnast pa6ora (KP): 1,33 36
Jlexuu (JIek) 0,89 24
JlaboparopHbie paboTsr (JIad) - -

[IpaxTnueckue 3anstus (113) 0,44 12
CamocrositessHas padora (CP): 1,67 45
CamocTosiTeTbHOE U3YUCHHUE PA3/IeTIOB JUCITUTIIMHBI 1,67 45

Buja KOHTpOJIAA: 3a4eT ¢ OLEHKOM - -
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AHHOTanuA padoyeil NPOrpaMMspl JHCHHUILJIMHBI
«DU3NKO-XUMHYECKHE OCHOBBI epepadorku nmoiumepos» (b1.B.J1B.04.02)

1. Heapb AMCHUIIMHBI — 03HAKOMUTH O0YYAIOIIUXCS C MOJICIISIMHU U MTOJIXOAaMH, IPHUHATBIMU
JUIS. ONUCAHMS TOJIMMEPOB B Pa3IMYHBIX COCTOSHUSX, OOO3HAUUTh COBPEMEHHBIC TCHICHIIMH B
Pa3BUTUU TEOPETHUUYECKUX MPEICTABICHUN O CTPOCHUH HAJMOJIEKYISIPHOU CTPYKTYphI IOJIMMEPOB,
M3YYUTh XapaKTep U3MEHEHHS CTPYKTYpPhl MAaTepHAIOB U repepadoTke, chopMUpoOBaTh LETOCTHOE
IIPEJICTABICHUE O CTPYKTYpPE U CBOMCTBAX IOJIMMEPOB.

[Ipenqmer wW3y4eHUs AUCHUIUIMHBI COCTABIISIOT: HW3Y4YEHHE OCOOCHHOCTEH (DHU3NYECKHUX

COCTOSIHMI TMOJMMEPOB; B3aMMOCBSA3b CBOWCTB IIOJIMMEpPA C TEXHOJOTMYECKHMMH IapaMeTpamu
nepepadoTKU; MyTH U METOAbI 3()(HEKTUBHOTO yIpaBlICHHUs CBOMCTBAMHU IOJMMEPA, B3aUMOCBSI3b
CTPYKTYpbI, CBOWCTB, IPOIECCOB TEPEepabOTKH ¥ NPUMEHCHHS BKHEHIIMX TIPEICTaBUTEINCH
CHHTETHYECKUX MOJTUMEPOB.

2. B pe3yabTare u3ydyeHUs1 JUCHUILIMHBI 00y4alomuiicsl Mo NporpaMmme dakajaBpuara
JOJIKeH:

Obnadams oowenpogeccuonanvrvimu (OIIK) u npogeccuonanonvivu (I1K) cnexyrommmun
KOMIICTCHITHSIMHU:

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHUHU BEIECTBA, IPUPOJIE XUMHUYECKOH CBS3U B
Pa3IMYHBIX KIaccax XMMHUYCCKUX COCIMHEHUH ISl TOHUMAHUS CBOMCTB MaTepHUaoB U MEXaHHU3Ma
XHUMHUYECKHX MPOIECCOB, MPOTEKAONINX B OkpykaromieMm mupe (OITK-3);

- TOTOBHOCTBIO HCIOJB30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHUH U
MaTepHaJIOB Ha MX OCHOBE JUTS PEIIeHus 3a1ad npodeccrnonanbHoi aestensaoctu (ITK-18);

- TOTOBHOCTBIO W3y4YaTh HAyYHO-TEXHUYECKYI0 HWH(OPMAIHIO, OTCYCCTBEHHBIH W
3apyOeKHBIN OIMBIT 10 TeMaTuke uccaeaoBanus (ITK-20).

3namo:

— 3aKOHOMEPHOCTH XUMHUYECKHX U (PU3NYECKUX MPOLIECCOB MpU MepepaboTKe MOTUMEPHBIX
MaTepHuaos;

— METO/IbI ONITUMHU3ALIMY CBOMCTB MOJMMEPHBIX MaTepualioB;

— METO/IbI OIIeHKH 3(h(hEKTUBHOCTH MPOLIECCOB MEePePadOTKU MOTUMEPHBIX KOMITIO3UIIMOHHBIX

MaTepHuasoB.
Ymems:

- IPUMEHSTh TEOPETHUSCKUE 3HAHUS YIS MPEJICKa3aHMsl TTOBEICHHUS MTOJMMEPOB B MPOIECCE
nepepadoTKHy.

— BBIOMPATh TEXHOJIIOTUYECCKHE MTapaMETPhI JJIsi KOHKPETHBIX TEXHOJIOTHUECKUX IPOIIECCOB C
y4ETOM 0COOEHHOCTEH XUMHUYECKUX U (PHU3UKO-XUMUYECKUX CBOIMCTB IMOJUMEPHBIX MAaTEPHAJIOB;

— MPOTHO3MPOBATH CBOMCTBA M AKCILTyaTAIIMOHHBIE BO3MOKHOCTH TIOJIMMEPOB.

Braoemo:

— METOJaMH OTIPE/ICIICHUS] ONTHMAJIbHBIX W PAIMOHAIBHBIX TEXHOJIIOTHYECKHX PEKUMOB
paboThl 000PYIOBaHHUS IPOIIECCOB TIEPEPAOOTKH MOJTUMEPHBIX MaTCPUAJIOB;

— MPUHIMIIAMU COBMECTUMOCTH ¥ CHHEPTH3Ma UHIPEIMECHTOB MOJMMEPHBIX KOMIIO3HUTOB;

— METOJIaMH OIICHKH U PEryJIMPOBAHUS CBOMCTB IMOJUMEPHBIX MATEPUAIIOB.

3. KpaTkoe copepxxanue QM CUUILTHHBI:

JlucuuniuuHa BKJIIOYAeT pas3fieibl, MOCBSIIEHHBIE OCOOCHHOCTSM JAe(opMaroHHO-
MPOYHOCTHBIX CBOMCTB aMOP(HBIX M KPUCTALTUYECKUX MOIUMEPOB, 001acTu paboTOCIOCOOHOCTH
IJIaCTMACC U 3JIACTOMEPOB, BOIIPOCaM IIacTU(GUKAINH, TIOTYYEHHS CMECEH H PACTBOPOB MOJIUMEPOB.
3HaUMTENbHOE MECTO 3aHUMAIOT BOMPOCHl (POPMHUPOBAHUSL CTPYKTYpbI, MPOYHOCTHBIX CBOWCTB,
TerIo(U3NIECKUe CBOICTBA, a TAaKkKe OCOOEHHOCTSIM PEOJIOTUH MOJTMMEPHBIX CHCTEM.
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OTtnenpHBIM pazzien MOCBALIEH BOIPOCAM OTBEP)KICHHUS OJMIOMEPOB M BYJKaHU3ALUU

KayuyyKOB; OH BKJIIOYAeT TaKKe MPUHIUNBI (OPMUPOBAHUS PEUENTYp COOTBETCTBYIOIINX

MaTepUaJIOB, a TAKXKE PEryJIMPOBAaHUS OCTATOUHBIX HANPSKEHUM.

3aKIIOUMTENbHBIA pa3fesl Kypca IOCBSILEH aHalIu3y IyTeHd peryJnpoBaHUsS CBOWCTB

TEPMOIIACTOB M PEAKTOILUIACTOB B IIPOIIECCE epepadOTKH.
4. O0beM yueOHOM THCHHMILINHBI

Ob6BveM
Buabl yueOHoli padoThI B 3agerHBIX B akanem.
SIMHUTIAX qacax

OO6masi TpyA10eMKOCTh JUCIHHIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonrakTnast pa6ora (KP): 1,33 48
Jlexmuu (JIek) 0,89 32
Jlabopatopubie padoTsl (JIab) - -

[IpaxTnueckue 3anstus (113) 0,44 16
CamocronTennnasi padora (CP): 1,67 60
CamocTosiTeTbHOE N3YUCHHUE PA3/IeTIOB JUCITUTIIHHBI 1,67 60
Buja KOHTpOJIAA: 3a4eT ¢ OLEHKOM - -

O0bem
Buabl yueOHoili padoThI B 3auernbix | B actponom.
eIMHULAX qacax

OO0mas TpyA0eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY ILIaHY 3,0 81
Konraktnas pabora (KP): 1,33 36
Jlexuunm (JIek) 0,89 24
JlabopaTopubie padoTsl (JIab) - -

[Ipaktuueckue 3ansarus (113) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
CamMocTosTeIbHOE U3YUCHHUE Pa3/IeTIOB JUCITUTIIHHBI 1,67 45
Bua koHTpOJISA: 3a4eT ¢ OLEHKOM - -
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«DU3NKO-XUMHYECKHE OCHOBBI NMOJy4YeHH s MOJUMEPHBIX MJIEHKO00Pa3yI0LUX MAaTePHAJIOB
(b1.B./1B.04.03)

1. Ieap AUCHMIIMHBI — IPUOOPETEHNE 3HAHUN, YMEHUHM M HaBBIKOB B 00JIaCTH XUMHUU U
TEXHOJIOTUH CHHTE3a TOJMMEPHBIX IUICHKOOOpa3yrmmux BemecTB. OOydeHHE CTyICHTOB
NPUHIMIIAM BBIOOpA TICHKOOOPA3yOMMX BEIIECTB IS JIAKOKPACOUHBIX MATEPUANIOB PA3ITUIHOTO
Ha3HAYCHUSI.

2. B pe3yabTaTe n3yyeHus JUCHUIIMHBI CTYIEHT 10JIKEH:

Ob6nanare cnenyrommmu odwenpogeccuonanviuvimu (OIIK) u npogeccuonanvuvivu (I1K)
KOMIICTEHIHSIMH:

- TOTOBHOCTBIO MCIIOJIB30BATh 3HAHUSI O CTPOSHHUH BEIIECTBA, IPUPOJIE XUMUIECKOH CBSI3U B
Pa3NMMYHBIX KTaccaX XUMHUYECKUX COSIMHEHHA TSl TOHUMaHHsI CBOMCTB MaTepHaiOB M MeXaHU3Ma
XMUMHYECKHX TPOIIECCOB, MPOTEKAONUX B OKpyskatorieM mupe (OTTK-3);

- TOTOBHOCTBIO HCITOJIb30BaTh 3HAHWE CBOWCTB XUMHUYECKUX DIJIEMEHTOB, COSJAWHEHHWH W
MaTepHaJiOB Ha MX OCHOBE JUIs perieHus 3a1a4 npodeccuonansroi aestenbroctu (I1K-18);

- TOTOBHOCTHIO HM3Yy4aTh HAYYHO-TEXHHYECKYI0 HWH(POPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccnenoanus (I1K-20).

3Hamo:

- pa3NUYHbBIE BUJIBI IICHKOOOPA3YIOIINX BEIIECTB U TUIEHKOOOPA3yIOIINX CUCTEM;

- KOMIIOHEHTBI KOMITO3UIIHIA TSl Pa3TUYHBIX CHCTEM IIJICHKOOOPA3YIOIINX BEIIECTB,;

-OCHOBHBIC TEXHOJIOTMYECKHE W XHUMHYECKHE TIIPOIECChl MPOU3BOJCTBA PA3IUYHBIX
MIJIEHKOOOPAa3yIOIKX BEIIECTB;

- MEXaHU3MbI TUIEHKOOOpa30BaHUs Ui Pa3IMYHbIX TUIOB IJIEHKOOOPa3ymoOIIUX BEIIECTB U
CUCTEM IIJIEHKOOOPa3YIOIIHX.

Ymemo:

- OXapaKkTepHu30BaTh MIEHKOOOpa3yollIe MaTepUabl 10 YKa3aHHBIM MTapaMeTpam;

- ToA00paTh KOMIIOHEHTHI JUIsl KOMIIO3UIIHMH € I[EJIBIO MOTy4YEHUS JIAKOKPACOYHBIX MOKPBITHIA
C OIpeJIeICHHBIMU CBOIICTBAMU;

- OIIKCaTh TEXHOJOTMYECKUN MTPOLIECC U €r0 MapaMeTPhl 1715 HOTYUYESHHS INIEHKOOOPa3yIoIIero
BEIIECTBA C ONPE/ICICHHBIMU XapaKTePUCTUKAMH.

Braoemy:

- NPUHIMIIAMUA BBIOOpA IJIEHKOOOPA3YIOIIMX BELIECTB MJS JIAKOKPACOUYHBIX MaTepUajioB
Pa3IMYHOTO HA3HAYCHUS.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

OOmue cBeneHUss O IUJICHKOOOPA3yIOIIUX COCOUHEHHMSIX M WX  Kilaccuukarus.
Knaccudukanus ¥ NOpUHIUNBL MOTYYEHHS IUICHKOOOpasyrommx cucteM. OCHOBHBbIE (U3UKO-
XUMHUYECKHE 3aKOHOMEPHOCTH U TEXHOJIOTMM CHHTE3a CIIOXKHBIX Oauroddupos, QeHono-,
KapbaMu0- W MeIaMHHOMOPMATIbACTUIAHBIX  OJIMIOMEPOB,  SMOKCHUIHBIX  OJUTOMEPOB,
nonuypetaHoB. [Ipupoanble miieHKooOpa3yole BemecTBa U MpOAyKThl UX nepepaboTku. CucTeMbl
Ha OCHOBE YK3aHHBIX IJICHKOOOpa3yromux BemecTB. Pdu3nko-XUMUYECKHe acheKkThl Mpolecca
IUIEHKOOOpa30BaHMsl Ul PA3IUYHBIX IOJMMEPHBIX CHUCTEM U IICHKOOOPA3YIOUIMX BEIECTB.
OcHOBHBIE BH[BI OTXOJOB TPU MPOM3BOJCTBE IICHKOOOPA3YIOLIMX BELIECTB M CIIOCOOBI MX
YTHIIN3AIIHH.
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4. O0beM yueOHOM THCHHMILINHBI

Ob6bveM
Buabl yueOHol padoThI B 3agerHbIX B akanem.
eIMHULIAX qacax

OO6masi TpyA10eMKOCTh JUCIHHIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
KonrakTnast pa6ora (KP): 1,33 48
Jlexmuu (JIek) 0,89 32
JlabopartopHbie paboTsI (JIad) - -

[IpaxTnueckue 3anstus (113) 0,44 16
CamocronTennnasi padora (CP): 1,67 60
CamocTosiTeTbHOE U3YUCHHUE PA3/IeTIOB JUCITUTIIIMHBI 1,67 60
Buja KOHTpOJIAA: 3a4eT ¢ OLEHKOM - -

O6bem
Buabi yueOHoli padoThI B 3agernsix | B actponoMm.
CIMHUTIAX gacax

OO0mas TpyA0eMKOCTh JMCHHUIIJIMHBI 110 Y4eOHOMY IIaHY 3,0 81
KonrakTHast pa6ora (KP): 1,33 36
Jlexmuu (JIek) 0,89 24
JlabopaTopubie padoTsl (JIab) - -

[IpaxTnueckue 3anstus (113) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
CamocTosTeIbHOE N3YUCHHUE Pa3/IeIOB JUCITUTIIMHBI 1,67 45
Bua KoOHTpOJISA: 3a4eT ¢ OLEHKOM - -
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AHHOTaUMs padoyeii mMporpaMMbl AU CHUILIHHBI
«IIpoekTupoBanue npoussoacTs noumepon» (61.B.71B.05.01)

1. Heap aucuMmiIMHbl — (GOpPMHUPOBAHUE Yy OOYyYAIOUIMXCS 3HAHUKA OO0 OCHOBHOM U
BCIIOMOTATEJIbHBIM O0OPYZOBaHUEM NPOM3BOJICTBA TOJIMMEPOB, a TaKXKe HUX TOATOTOBKE K
9KCIUTyaTallM, aHaJIM3y W MPOEKTUPOBAHMIO XMMHUYECKOW ammapaTypbl COCTAaBJISIOIIEN XUMUKO-
TEXHOJIOTUYECKYIO CUCTEMY, UCIIOJIb3YIOLIYIOCS B IPOM3BOCTBE ITOJIMMEPOB.

2. B pe3ysabTaTe u3y4eHus JUCHUIIMHBI CTYIEHT 10JIKEH:

O6nanate ciemyronumu npodeccuoHanbabiMU (ITK) KoMmereHTTUsAME:

- CHOCOOHOCTBIO TPUHMMATh KOHKPETHBIE TEXHHUYECKHE pEHICHHS Tpu pa3padoTke
TEXHOJIOTUYECKHX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA U TEXHOJIOTMU C YYETOM
IKOJIOTUYECKUX nocieacTBui nx npumenenus (I1K-4);

- CIHOCOOHOCTBIO HCIIONIb30BaTh IpaBUiIa TEXHUKH O€30MacHOCTH, MPOU3BOICTBEHHOM
CaHUTApUH, MOKapHOU OE30M1aCHOCTH M HOPMBI OXPaHbI TPyJa, U3MEPATh U OLIEHUBATh M1apaMeTphl
MIPOM3BOJICTBEHHOI0 MUKPOK/IMMAaTa, yPOBHS 3albUIEHHOCTH U 3ara30BaHHOCTH, 1lIyMa, U BUOpaIuu,
ocsereHHocTH padounx mect (ITK-5).

3nams:

- TOPUHLMIBI T[OCTPOEHHS] TEXHOJOTMUECKHX CXeM UM METOAbl IPOEKTHUPOBAHUS
TEXHOJIOTHYECKHUX IMPOIIECCOB MPOU3BOACTBA BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN U IMJIACTHYECKUX
Macc Ha UX OCHOBE;

- OCHOBHBIE HaNpaBJIEHUS HAYYHO-TEXHUYECKOI'O PAa3BUTHS IMPOLIECCOB IPOU3BOJCTBA
MIOJINMEPOB;

- OCHOBHOE TEXHOJIOTMYeCKoe OO0OpYyJOBaHUE IIPOLIECCOB IMPOU3BOJICTBA IOJUMEPOB,
IPUHLUI pabOThI U €r0 TEXHOJIOTMYECKUH pacyeT;

- HOPMAaTHUBBI Pacxo/ia ChIpbsi, MATEPHUAJIOB, TOIUIMBA, SHEPTUU Ul Pa3IMYHbIX POU3BOJICTB
MIOJIUMEPOB;

- OCHOBHbIE TpeOOBaHMS OpPraHMU3ALUHU TpPyJa NIPU HPOCKTUPOBAHUU TEXHOJOTMYECKUX
IIPOLIECCOB.

Ymemo:

- COCTaBUTb IUIAH pa3MeEIIEHUsl 000pyAOBaHMs, PACCUNUTATh IPOU3BOICTBEHHbIE MOLIIHOCTH,
3arpy3Ky 0OOpYJIOBaHUS U SKOHOMUYECKYI 3(P(PEKTUBHOCTh HMPOCKTHUPYEMBIX TEXHOJIOTHYECKUX
IIPOLIECCOB;

- pa3pabaThIBaTh MPOEKTHYIO U pab0uyr0 TEXHUUECKYIO JOKYMEHTALUIO;

- IOCTPOUTH TEXHOJIOTUYECKYIO CXEMY ITPOM3BOJICTBA MTOJINMEPA;

- MPOBOJUTH NPOU3BOJICTBEHHBI KOHTPOJIb IApaMETPOB TEXHOJIOTMYECKOIo Ipolecca U
KayecTBa IOTOBOM NMPOyKLUH.

Braoemy:

- COBPEMEHHBIMH IIPEJICTABICHUAMU O MEPEIOBBIX TEXHOJIOTUSAX U 000pYI0BaHUHU MPOLIECCOB
IIPOU3BO/ICTBA ITOJIMMEPOB;

- IPUHLIUIIAMH YTIPaBJIEHUS eHCTBYIOLIMMHU TEXHOJIOIMUECKMMH MTPOLIECCaMy MPOU3BOCTBA
MIOJIUMEPOB B COOTBETCTBUU C TPEOOBAHUSAMHU TEXHOJIOTHYECKOTO PETJIaMEHTa;

- O0IMMH MPUHLUIIAMHU aIapaTypHOro o(opMIIEHHs] COBPEMEHHBIX MPOLIECCOB MOTYUYEHHUS
IIOJINMEPOB;

- OCHOBAMH IPOEKTUPOBAHMS COBPEMEHHBIX TEXHOJOTMYECKMX IPOLECCOB IPOM3BOJCTBA
IIOJINMEPOB.
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3. Conep:xkanue TUCHUNJIUHBI.

Pazgen 1.

Benenue. Poiib 1 MECTO COBpEMEHHBIX TEXHOJIOTUH MOTyYeHUsI TOTUMEPOB B Mupe. O0mue
BOINPOCHI OPTaHU3AIMH TPOCKTUPOBAHUS MPOU3BOJCTB IMOJMMEPOB. AmmapaTypHoe odopmiieHHe
TEXHOJIOTHYECKUX CXEM COBPEMEHHBIX IPOU3BOACTB MOJUMEpPOB. MeToabl pacuéTa OCHOBHOTO

TEXHOJIOTHYECKOT0  O0OpYZOBAaHMS  IPOU3BOJICTB  IMOJUMEPOB.  MarepuanbHblii  OamaHC
MIPOU3BOJICTBA.

Pazpea 2.

OCHOBI)I CTpOI/ITeJILCTBa HpOMI)IHIJIeHHI)IX 3I[aHI/If/'I. OCHOBHI)IG CTpOI/ITCJII)HI)IC nu

KOMIIOHOBOYHBIE PEIICHUS IPOU3BOJACTB IOJUMEPOB. YKPYIHEHHbIE METOJBI pacuéra IUIOIanei
HEOOXOJUMBIX JJIi pa3MEIIeHHs] TMPOU3BOJACTB MoauMepoB. CaHUTapHbIE M SKOJOTHYECKHE
TpeOoBaHUSI K NPOU3BOJACTBAM NoJUMEpoB. PaboTra ¢ KOHCTPYKTOPCKOM M TEXHOJIOTMYECKOU
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JIOKYMEHTAIUEH.
4. O0beM yueOHOM TUCUMITUHBI
O6bem
Buabi yueOHoii padoThI B 3ageTHBIX B akagem.
SIMHUTIAX gacax

O0uas TPya10eMKOCTb JUCHUNIMHBI 110 Y4eO0HOMY ILUIAHY 5,0 180
KonrakTHast pa6ora (KP): 1,33 48
Jlexuu (JIek) 0,89 32
Jlabopatopubie padoTsI (J1ab) - -

[Ipaktuueckue 3ausarus (113) - -

Kypcogoii mpoekt 0,44 16
CamocrositesbHas padora (CP): 3,67 132
[ToaroroBka KypCOBBIX MPOEKTOB 1,66 60
ITonroroska PI'P 0,56 20
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,56 20
[ToaroroBka K MpakTUYECKUM 3aHATHUSIM 0,56 20
Jlpyrue BUIbI CaMOCTOSATEILHON PabOThI 0,33 12
Bu KOHTPOJIsI: 3a4€eT ¢ OLEHKOi / KypCOBOii MPOEKT - -

Ob6bveMm
Buabl yueOHoi1 padoThI B 3auernbix | B actpoHoM.
eIMHULIAX qacax

O0mas TpyA0eMKOCTb JMCIHHIIJIMHBI 110 Y4eOHOMY IVIaHY 5,0 135
Konraktnas padora (KP): 1,33 36
Jlexuunm (JIek) 0,89 24
JIaGoparopHsbie paboTsl (JIabd) - -

[IpakTueckue 3anstus (I113) - -

KypcoBoii npoekr 0,44 12
CamocrositesbHas padora (CP): 3,67 99
ITonroroBka KypcoBbIX IPOEKTOB 1,66 45
ITonroroska PI'P 0,56 15
[TonroroBka K KOHTPOJIBHBIM paboTam 0,56 15




Ilpooonsicenue mabauyol

[ToaroToBKa K MPAaKTUYECKUM 3aHSATUSIM 0,56 15

Jlpyrue BHJIbI CAMOCTOSATENBHONU PabOThI 0,33 9

By KOHTpOJISI: 324eT ¢ OLleHKOH / KYpCOBOM NPOEKT - -
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AHHOTanus padoyeil MPOrpaMMbl AUCHHUIIIMHBI
«OCHOBBI IPOEKTHPOBAHMS MPON3BOACTB nepepadoTku noaumepon» (b1.B./[B.05.02)

1. Heap aucuMmauHbl — (opMupoBaHue y oOydyaromuxcs 3HAHUH 00 OCOOCHHOCTSX
COBPEMEHHOT'0 ammapaTypHoro o(GoOpMIICHHS IPOLECCOB MNEpepadOTKU MOJMMEPOB M OCHOBAX
TEXHOJIOTUYECKOI0 MMPOEKTUPOBAHUSI IPOU3BOJICTB NIEPEPaOOTKH IIIaCTMACC.

2. B pe3ysabTate u3yyeHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanate caenywmumu npogeccuonarvuvimu (11IK) xomnereHuusMu:

- CHOCOOHOCTHIO TPUHMMATh KOHKPETHBIE TEXHHUYECKHE pEHICHHS Tpu pa3padoTke
TEXHOJIOTUYECKUX TIPOLIECCOB, BBHIOMpATh TEXHUYECKHE CPEACTBA M TEXHOJIOTUU C YYETOM
IKOJIOTMYECKUX nocieacTBui nux npumenenus (I1K-4);

- CIIOCOOHOCTBIO WCIIOJNIB30BaTh TMpaBWJIa TEXHUKU OE30MACHOCTH, IPOHM3BOJCTBEHHOU
CaHWTApPUH, MTOKAPHOW OE30MaCHOCTH M HOPMBI OXpaHbl TPYZa, H3MEPSATh U OLICHUBATh apaMeTphl
MIPOU3BOICTBEHHOT'O MUKPOKJIMMATa, YPOBHS 3allbUICHHOCTH H 3ara30BaHHOCTH, IITyMa, U BUOpaIny,
ocseleHHocTH padounx mect (ITK-5).

3nams:

- TEXHOJIOTUYECKHE OCHOBHI OPraHM3allMi OCHOBHBIX MPOIECCOB MPOM3BOJICTBA M3ACTHHA U3
IacTMacc;

- COBpEMEHHbBIe TpeOOBaHUS K ammapaTypHOMy OG(OPMIICHHIO OCHOBHBIX IIPOIIECCOB
MIPOU3BO/ICTBA M3/ U3 TIACTMACC;

-OCHOBBI TIPOCKTUPOBAHMsSI 0a30BBIX MTPOIIECCOB MPOU3BOJICTBA U3JICIUI U3 IJIACTMACC.

Ymemo:

- COCTaBJIATh ¥ aHAJIM3UPOBATh TEXHOJIOTMYECKHE CXEMbI OCHOBHBIX IIPOLIECCOB MEPEepadOTKU
IUIaCTMAcC, YMETh MX ONTUMU3UPOBAThH M HAIIOJIHATH EPEIOBBIM COBPEMEHHBIM 000pYy10BaHUEM;

- BbIOMpaTh 00OpYyNOBaHME JUIsI KOHKPETHBIX TEXHOJIOTMYECKHUX IPOLECCOB € Y4ETOM
0COOEHHOCTEW XMMHUYECKUX U (PU3UKO-XUMUYECKUX CBOMCTB IMOJIMMEPHBIX MATEPHUAJIOB.

Bnraoemy:

- COBPEMEHHBIMH IPE/ICTABICHUSMHE O IIEPEIOBBIX TEXHOJIOTHIX U 000PYJOBAaHUH HPOLIECCOB
HPOU3BOJICTBA U3/ICIUII U3 MOJMMEPHBIX MaTEPHUAIIOB;

- O0mMMHM TPHHIMIIAMHA ONTHMHU3ALUHU  aIIapaTypHOro OQOPMIICHHS COBPEMEHHBIX
HPOLIECCOB NIEPepPabOTKHU IOIMMEPOB;

- OCHOBaMH IIPOCKTUPOBAHHS COBPEMEHHBIX TEXHOJIOTHYECKUX IPOLIECCOB IPOM3BOICTBA
U3JICNUii U3 TTOJTMMEPOB.

3. KpaTkoe conep:xanue JHCHHILTHHBI:

BBenenne. Poib W MECTO COBPEMEHHBIX TEXHOJIOTHI MepepabOTKH IOJIMMEpPOB B
COBPEMEHHOM MHpE.

Paznen 1. OOmue BOIpOCH OpraHU3aliK MPOSKTUPOBAHUS POU3BOJICTB 10 NepepaboTke
HOJIUMEPOB.

Pa3nen 2. AnmaparypHoe o(hopMIICHHE TEXHOJIOTHYECKUX CXEM COBPEMEHHBIX ITPOM3BOICTB
1o nepepaboTKe MOJTUMEPOB.

Pasnen 3. Ilpom3BoiaCTBEHHBIE MOIIHOCTH. MeTonsl pacuéra KOJMYECTBA OCHOBHOTO
TEXHOJOTMYECKOT0 000pyIOBaHHUs HEOOXOAMMOro ISl pean3alliy 3aJlaHHOW TMPOU3BOJICTBEHHON
MOITHOCTH TIePEePadOTKH MOTUMEPOB.

Pasnen 4. HopmupoBaHue pacxoja IMOJMMEPHBIX MarepuaysioB. MarepuanbHbI OajaHc
MIPOM3BOCTBA.
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Paspnen 5. OCHOBBI CTPOUTENBCTBA IPOMBILIUIEHHBIX 3/IaHUI

Pa3nen 6. OcHOBHBIE CTPOUTEIHHBIE U KOMIIOHOBOUHBIE PEIICHUS TPOU3BOJICTB MepepadoTKU
IlacTMacc. YKpYIHEHHbIE METOAbl pacuéra IUIOIAJe HEOOXOMUMBIX MJs pa3MeElleHUs
IPOU3BOCTB MEPEPAOOTKH IOIUMEPOB.

Paspen 7. CanuTtapHble U 3KOJOrMYECKHE TpeOOBaHMA K MPOM3BOACTBAM IepepabOTKU

MTOJINMEPOB.
4. O0beM yueOHOM TUCUMILTUHBI
Ob6BveM
Buabl yueOHoii padoThI B 3ageTHBIX B akanem.
SIMHULIAX qacax

OO6masi Tpya10eMKOCTh JUCHHUILIMHBI 0 Y4eOHOMY MJIaHy 5,0 180
KonrakTnasi pa6ora (KP): 1,33 48
Jlexmuu (JIek) 0,89 32
Jlabopatopubie padoTsl (J1ab) - -

[IpaxTueckue 3anstus (113) - -

KypcoBoii npoekt 0,44 16
CamocrosiTesbHasi pa6ora (CP): 3,67 132
[TonroToBKa KypCcOBBIX MMPOEKTOB 1,66 60
IToaroroska PI'P 0,56 20
[TonroToBka K KOHTPOJIBHBIM padoTaM 0,56 20
[ToaroTOBKA K MPAKTUYSCKUM 3aHATUAM 0,56 20
Jlpyrue BUIbI CaMOCTOATEIBEHON PabOThI 0,33 12
Bu KOHTPOJIsI: 3a4eT ¢ OEHKOii / KypcoBOii MPOEKT - -

Ob6bveMm
Buabl yueOHoi1 padoThI B 3auernbix | B actpoHowm.
eIIMHUIIAX qacax

OO0mas TpyA0eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY IIaHY 5,0 135
Konraktnas pabora (KP): 1,33 36
Jlexuunm (JIek) 0,89 24
JlaGopaTopubie padoTsl (JIab) - -

[Ipaktuueckue 3ansarus (113) - -

KypcoBoii mpoekt 0,44 12
CamocrositesbHas padora (CP): 3,67 99
[ToaroToBka KypcOBBIX IPOEKTOB 1,66 45
ITonroroska PI'P 0,56 15
[ToaroroBka K KOHTPOJBHBIM paboTam 0,56 15
[ToaroroBka Kk MpaKTUYECKUM 3aHATUAM 0,56 15
Jlpyrue BUIBI CaMOCTOSATENBHON PabOThI 0,33 9

By KOHTpOJISI: 324€T ¢ OLIEHKOH / KYPCOBOH NPOEKT - -
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«OCHOBBI IPOEKTHPOBAHNS ITPOU3BOJICTB JAKOKPacoYHbIX MaTepuasioB» (b1.B./IB.05.03)

1. Heap AUCHUIUIMHBI — O3HAKOMJICHME C OOOpYyJIOBaHHEM, TIPUMEHSEMBIM B
TEXHOJIOTHYECKUX IMPOIECcCcaX, yYMEHHE pa3paboTaTh TEXHOJOTUYECKYI0 CXEMY KOHKPETHOIO
MIPOM3BOJICTBA JTAKOKPACOYHBIX MATEPHUAIOB UCXO/Is1 U3 HOPMATUBHBIX TPEOOBAHHIA.

2. B pe3yabTaTe H3y4eHusl AUCHUIIMHBI CTYIEHT J0JIKEH:

Ob6nanate cneaywomumu npogeccuonarvuvimu (11IK) komnereHuusMu:

- CIIOCOOHOCTBIO TPUHUMATHh KOHKPETHBIC TEXHUYECKHE pPEIICHHsS TpH pa3paboTke
TEXHOJIOTUYECKUX TIPOLIECCOB, BBHIOMpATh TEXHWYECKHE CPEACTBA M TEXHOJIOTUU C YYETOM
IKOJIOTMYECKUX nocieacTBui ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCITONIb30BaTh IIPaBWJIa TEXHUKM OE30MACHOCTH, IPOWU3BOACTBEHHOMN
CaHWTApHUH, MTOKAPHOU 0E30MTaCHOCTH ¥ HOPMBI OXPAHBI TPYIa, U3MEPSTh U OICHUBATH ITapaMeTPhI
MIPOU3BOJICTBEHHOTO MUKPOKJIMMATA, YPOBHS 3aNbUICHHOCTH M 3ara30BaHHOCTH, IITyMa, U BUOpaIiH,
ocsereHHocTH padounx mect (ITK-5).

3uams:

- OCHOBHOE 00O0py/IOBaHHE, MPHUMEHSEMOE B TEXHOJOTHUYECKHX IPOIECCcax ITOIyICHHUS
MTOJTUMEPOB;

- OCHOBHOE 00O0pyIOBaHHWE, NMPUMEHSEMOE B TEXHOJIOTMUYECKHX IMpOIeccax IOIydeHHs
MJIEHKOOOPAa3yIOIKX BEIIECTB;

- OCHOBHOE 00OpyIOBaHHWE, NMPUMEHSEMOE B TEXHOJIOTMUYECKHX IMpOIeccax IOIydeHHs
MMUTMEHTHPOBAHHBIX JIAKOKPACOYHBIX MaTepHalIax;

- anmnapaTypHO-TEXHOJOTMYECKHE CXEMbl I[OJIyYeHHS OCHOBHBIX IJIEHKOOOPA3yIOIIUX
BEIIECTB ¥ MUTMEHTHPOBAHHBIX JIAKOKPACOYHBIX MaTEPHAJIOB,;

- HOpMaTUBHBIE TpeOOBaHUs K 00€CIeueHNUI0 0€30MacCHOCTH TEXHOJOTUYECKUX TPOIECCOB
MIPOM3BOJICTBA TNIEHKOOOPA3yIOIIMX BEIIECTB U MUTMEHTUPOBAHHBIX JJAKOKPACOUYHBIX MAaTEPHAJIOB.

Ymemo:

- mojgoOpaTh 000pyIOBaHWE JUIsl TOJYYCHHs MOJTMMEPOB, IUIEHKOOOPA3YyIOMIMX BEIIECTB,
MMUTMEHTUPOBAHHBIX JIAKOKPACOYHBIX MATEPUAIIOB;

- COCTaBUThH AalMapaTypHO-TEXHOJOTUYECKYI0 CXEMYy IOJNy4YeHHUs IJICHKOOOPa3yoImux
BEIIECTB, MUTMEHTHPOBAHHBIX JIAKOKPACOYHBIX MaTEpPUAIIOB.

Braoemy:

- HaBBIKAMHM COCTAaBJICHHUSI aNMapaTypHO-TEXHOJIOTMYECKHX CXEM IOJy4YeHHUs OCHOBHBIX
TJICHKOOOPA3yIOUINX BEIIECTB U MUTMEHTHPOBAHHBIX JIAKOKPACOYHBIX MAaTEPUAJIOB;

- TpUHIMIIAMU BbIOOpa Hamboliee I1eecoo0pa3HOro OO0OPYIOBaHHS IS MOJNyYEHUs
MOJINMEPOB, MICHKOOOPa3yIOIUX BEIIEeCTB, MUTMEHTHPOBAHHBIX JIAKOKPACOYHBIX MaTepUaIOB.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

OcHogHoe o0bopyoosanue, npumeHsemoe 6 MeXHOI02UYeCKUX npoyeccax Hnoay4eHus
NOIUMEPOB, NIEHKOOOPA3VIOWUX 8eUeCmE U NUSMEeHMUPOBAHHBIX TAKOKPACOUHbIX MAMEPUAos.

Peaktopbl 17 cHMHTE3a TUJIEHKOOOpA3yIOUIMX BemlecTB. [IpuHIuUNBI  oOecredeHus
M30TPOMHOCTH PEAKIMOHHOM Macchl B TMPOIECCe CHHTe3a OJIUromMepoB. [IpuHIUIBI BBIOOpA
MePEMEIINBAIOIINX YCTPONUCTB.

BcenomorarensHoe 00OpyZoBaHUE, NPUMEHSIEMOE B IPOM3BOJCTBE IUIEHKOOOpa3yHOIUX
BelecTB. Buibl eMKoCcTHOrO 000pynoBaHusl. Anmnaparypa AJis IOATOTOBKU ChIPbs B TIPOU3BOJCTBE
omuroMepoB. OuuCTKa Ta30BBIX BBIOPOCOB UM JKHIKUX OTXOJOB TMPH  TMPOHU3BOJCTBE
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TUIEHKOOOPA3yIOMKX BEIIECTB. AMNMapaTsl Uil TPAHCIOPTUPOBKH U JOSHPOBKH JKUAKOTO CBHIPBS H
TBEPJIOTO CHIITYYEro ChIPbsl B IPOM3BOJICTBE OJIMTOMEPOB.

OcobeHHoct  mpolecca  JUCHEPTHPOBAHUS ~ NMUTMEHTOB M HAINOJHUTENECH B
IUIGHKOOOpasylomux BemiectBaXx. (OCHOBHBIE THUIBI JUCIEPraTOPOB W HUX XapaKTEPUCTHKH.
KonepoBounoe u acoBouHOE 000py0BaHNE TPON3BOACTBA MUrMEeHTUPOBAaHHBIX JIKM. OCHOBHEBIC
turnbl. OcHOBHBIE KaTajoru 1seta. O0opyaoBaHUE AJIs MPOU3BOJICTBA MOPOIIKOBBIX KPACOK.

Hopmamusnvlie mpebosanus k obecneuenuio 6€30nACHOCMU MEXHONO0SUYECKUX NPOYeccos8
npou3600cmea NIeHKO0Opa3ylouux eeujecmes u NUSMeHmupos8anHuX 1AKOKPACOUHbIX MAMEPUANOs.

OO6mue TpeboBaHUS K OOECIEUYECHHIO B3PHIBOOE30IMACHOCTH TEXHOJOTHUYECKHX MPOILECCOB
npousBojicTBa JIKM. O6miune TpeboBaHus K NEPEMELIEHUIO TOPIOYUX apOra30BbIX CPe, )KUJIKOCTEH
W MEJKOJIUCIIEPCHBIX TBEPABIX TNPOAYKTOB B mpousBoactBe JIKM. OOmme TpeOoBaHUS K
anmnapaTypHoMy OQOpPMIIEHHIO TEXHOJOIMYeCKHX mpoueccoB mnpousBojactBa JIKM. OGmue
TpeOOBaHUs K Pa3MEIIEHUIO TEXHOJIOTHYECKOT0 000pyI0BaHus 11eX0B mpou3BojicTBa JIKM. Obmue
TpeOOBaHUS K OOBEMHO-TUTAHUPOBOYHBIM M KOHCTPYKTHBHBIM pEUICHHSM 3/JaHUN  I€XOB
npousBojictBa JIKM (kareropuu A 1mo nokapo —B3bIBOOIIACHOCTH).

4. O0beM yueOHOM THCHMIIINHBI

O0bem
Buabl yueoHoii padoThI B 3aueTHEBIX B akanem.
SIMHUTIAX gacax
O0uas TPya10eMKOCTb JUCHUNIMHBI 10 Y4e0HOMY ILUIAHY 5,0 180
KonrakTHast pa6ora (KP): 1,33 48
Jlexuunm (JIek) 0,89 32
JlabopaTopubie padoTsl (J1ab) - -
[Ipaktuueckue 3ausarus (113) - -
Kypcogoii mpoekt 0,44 16
CamocrositesbHas padora (CP): 3,67 132
Bu KOHTPOJIsI: 3a4eT ¢ OLEHKOii / KypCcoBOii MPOEKT - -
Ob6bveMm
Buasbl yueOHoi1 padoThI B 3auernbix | B actpoHowm.
eIMHULIAX qyacax
OO0mas TpyA0eMKOCTb JMCHUILJIMHBI 10 Y4eOHOMY ILIAHY 5,0 135
Konraktnas padora (KP): 1,33 36
Jlexuunm (JIek) 0,89 24
JlaGopaTopHbie padoTsl (JIad) - -
[Ipaktnueckue 3anstus (113) - -
KypcoBoii mpoekt 0,44 12
CamocrositesbHas padora (CP): 3,67 99
By KOHTPOJISI: 324€T ¢ OLIEHKOH / KypCOBOi NPOEKT - -
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AHHOTanuA padoyeil NPOrpaMMspl JHCHHUILJIMHBI
«TexHoJsiorusi pyHKIMOHATBHBIX NOJTHMePHBIX MaTepuaioB» (51.B.[1B.06.01)

1. Ieap IMCHUIVIMHBI — TIpUOOpEeTEHHE 3HAHUM M KOMIETEHIWH B o0jacTu
(YHKIMOHATBHBIX MOJUMEPHBIX MaTEpHANIOB; CTPYKTYPBI M CBOWCTB IOJIMMEPOB B CBSI3U C HUX
XMMHYECKUM COCTaBOM, YCIIOBUSIMU CHHTE3a M JKCILIyaTallliu; TEOPETUUYECKUX OCHOB TE€XHOJIOIMH
noiy4eHus (PyHKIIMOHAIBHBIX IMTOJIMMEPHBIX MATEPUAIOB.

2. B pe3ysabTaTe u3y4eHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanare cnenyrommmu obwenpogeccuonarvuvimu (OIIK) u npogeccuonanvuvivu (I1K)
KOMIIETEHIIUSIMU:

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHUM BEIIECTBA, IPUPOJEC XUMUUYECKOU CBSI3U B
Pa3IMYHBIX KJIaccax XMMHUYECKUX COEIMHEHUN JUIsl MOHMMAaHMs CBOMCTB MaTepuaioB U MEXaHHU3Ma
XMUMHYECKHX TPOIIECCOB, MPOTEKAONUX B OKpyskarorieM mupe (OTTK-3);

- CHOCOOHOCTBIO TPUHHMMATh KOHKPETHbIE TEXHUYECKHE pEeIIeHHus Npu pa3pabdoTke
TEXHOJIOTHYECKHX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CpPEACTBA WU TEXHOJOTHU C YYETOM
IKOJIOTUYECKUX nocieacTBui nx npumenenus (I1K-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWE CBONCTB XHMMHUYECKUX 3JIEMEHTOB, COECIMHEHUN M
MaTepHaJIOB Ha MX OCHOBE IS pelieHus 3a1a4 npodeccnonanpHoi aestenbroctu (I1K-18).

3Hamo:

- 0COOEHHOCTHU CTPYKTYPbI, CTPOCHHUS U CBOMCTB BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN;

- o0mue 3aKOHOMEPHOCTH (U3UKO-XMMUYECKUX SBJIIEHUH W TPOIECCOB B IOJHMMEpax B
3aBUCHUMOCTH OT UX (pa30BOro u U3NYECKOTr0 COCTOSHUS,

- TEOPETHUYECKHE U TEXHOJOTMYECKHE OCHOBBI IMPOLIECCOB MOIYYEHHS (PYHKIIHMOHAIbHBIX
MOJINMEPHBIX MaTepUajoB, OCHOBHBIE TEXHOJIOTMUECKUE PEXKHUMBI U MapaMeTpbl pabOThl TUIOBBIX
MIPOU3BO/ICTB;

- 00J1aCTH MPUMEHEHUS TOJIMMEPHBIX MaTEePHUAJIOB.

Ymemo:

- QHAJIM3HUPOBATh B3AMMOCBS3M XHMHYECKOIO COCTaBa, CTPYKTYpbl MOJUMEPOB C HX
(YHKIIMOHATILHBIMUA CBOMCTBAMU;

- TIPOTHO3UPOBATh YPOBEHb CBOICTB M OLIEHWBATh BO3MOXHBIE OOJIACTH MPUMEHEHUS
MIOJIMMEPOB B 3aBUCUMOCTH OT XMMHYECKOT0 COCTABA Y TEXHOJIOTUU MOJTy4YEHHS;

- IPUMEHATh OCHOBHBIE TEOPETUYECKUE TMOJIOKEHMSI K aHAJIU3y pe3yJbTaTOB HAyYHBIX U
TEXHOJIOTHYECKHUX MCCIIEIOBAHHM B 00JACTH MOJIMMEPHON XUMUU.

Braoemy:

- OCHOBHBIMH IIpUEMaMH U NMOAXOAaMHU K ITOJYYEHHIO IHOJHUMEPOB C 3aJaHHBIMU CBOHCTBAMH H
METOJaMHU OIITUMU3ANU ITPOLECCOB UX CUHTE3A.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

Paznien 1. Beeaenue. JlakokpacouHble MaTepHraibl

1.1 Bsenenue. CoBpeMEHHBI YpPOBEHb M TEPCIEKTUBBI Pa3BUTUS  TEXHOJOTUU
(YHKIIMOHATBHBIX MOJUMEPHBIX MaTepHuaioB. Mctopust pa3BUTHS (PYHKIIMOHATBHBIX MOJTMMEPHBIX
MaTepHajIoB

1.2 IlomyueHue, CBOWCTBa M OCHOBHBIE HAalpaBICHMS MCIOIb30BaHMS JIAKOKPACOUYHBIX
matepuanoB  (JIKM) Ha  oOcCHOBE  HaTypalbHBIX, MOIU(PHUIMPOBAHHBIX  MPHUPOJHBIX
wiéHkooOpazoBateneil. JIKM Ha ocHoBe mnonuosneduHOB, MNOIUI(PUPOB, XIOPCOAECPIKALIMX
OJIMTOMEPOB, (bTOpPUPOBAHHBIX IUIEHKOOOpa3oBaTtesei, aKpHJIOBBIE, SMOKCHJIHBIE,
KkpemHuiioprannueckue JIKM.
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Pa3nen 2 Kayuyk u BoslokHa

1.1 HatypanbHblil U cMHTeTHYECKUE KaydykH. TpeOoBaHMs, MpenbsIBIIEMbIe K KaydyKam,

MIPUMEHEHHUE Kay4YyKOB.

[Tpou3BoacTBO pe3uH (KOMIIOHEHTHI, JOOABKU M UX Ha3HauYeHue). Bo3MOXKHBIE HAampaBiIeHUsS

YIYy4IICHHA SKCILTyaTallMOHHBIX CBOICTB PE3UH.

1.2 Kimaccudpukanus  BosiokoH.  CHHTETHYECKHE

BOJIOKHA.

TpeboBanus

K

BOJIOKHOOOPA3yIOIIMM IOJIMMepaM. MeTo/bl TPOW3BOJCTBA HMCKYCCTBEHHBIX W CHUHTCTUYCCKUX

MOJIMMEPHBIX BOJIOKOH.
4. O0beM yueOHOM THCHHUILINHBI

O0bem
Buapl yueoHoii pa6orni B 3aueTHBIX B akaznem.

CAMHHUIIAX yacax
OO6masi Tpya10eMKOCTh JUCHHUIIMHBI 0 Y4eOHOMY MJIaHy 3 108
KonrakTnasi pa6ora (KP): 1,33 48
Jlexuu (JIek) 0,89 32
Jlabopatopubie padoTs (J1ab) - -
[IpakTnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,17 42
CamMoCTOSITETbHOE U3YUEHUE PA3/ICTIOB TUCITUTIIIMHBI 1,17 42
Bujx koHTpoOJIsI: IK3aMeH 0,5 18

O6bem
Bujpbl yueoHoii padoTb B 3auetHbIX | B acTpoHOM.

CIMHUTIAX qacax
OO6masi TpyA0eMKOCTh JUCIHIIJIHHBI M0 Y4eOHOMY IIAHY 3 81
Konraktnas padora (KP): 1,33 36
Jlexuun (Jlek) 0,89 24
JlabGopaTopHbie paboTs (J1ab) - -
[Ipaktuueckue 3ausarus (113) 0,44 12
CamocrositesibHas padora (CP): 1,17 31,5
CamMocTosATeIbHOE U3YYCHHUE Pa3/ICTIOB JUCITUTIIMHBI 1,17 31,5
Buja xoHTpoOJIsA: IK3aMeH 0,5 13,5
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AHHOTaUMs padoyeii mMporpaMMbl AU CHUILIHHBI
«KoncrpyupoBanue uzeauii u3 noaumepon» (b1.B./1B.06.02)

1. eab TMCHMIIMHBI — HAYYUTH CTYIEHTOB KOHCTPYHUPOBAHHUIO M3/CIHIA U3 IIACTHYECKUX
Macc, COCTABJICHUIO TEXHMYECKHX 33/IaHUil Ha KOHCTPYHPOBAHHWE M MPOHU3BOJCTBO (HOPMYIOLIETO
MHCTPYMEHTa, IPUOOPETEHUIO 3HAaHUI 00 FKCIUTyaTallui, XpaHEHUH U 00CITy)KUBaHUN (POPMYIOIIETO
WHCTPYMEHTA.

2. B pe3ysabTaTe u3y4eHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanare cnenyrommmu obwenpogeccuonarvuvimu (OIIK) u npogeccuonanvuvivu (I1K)
KOMIICTEHIHSIMH:

- TOTOBHOCTBIO MCIOJIB30BATh 3HAHUS O CTPOSHHUH BEUIECTBA, IPUPOJIE XUMUIECKOH CBSI3U B
Pa3NMUYHBIX KIaccaX XUMHUYECKUX COSIMHEHH TSl TOHUMaHHsI CBOMCTB MaTepHaliOB M MeXaHU3Ma
XMUMHYECKHX TPOIIECCOB, MPOTEKAONUX B OKpyskarorieM mupe (OTTK-3);

- CIIOCOOHOCTBIO TPHUHUMATh KOHKPETHBIE TEXHHUECKHE pEHIeHHs TMpH pa3paboTKe
TEXHOJIOTUYECKUX TIPOILIECCOB, BBHIOMpATh TEXHWYECKHE CPEACTBA M TEXHOJIOTUU C YYETOM
IKOJIOTUYECKUX nocieacTBui nx npumenenus (I1K-4);

- TOTOBHOCTBIO HCITOJIb30BaTh 3HAHWE CBOWCTB XUMHUYECKUX DIIEMEHTOB, COSAWHEHWH W
MaTepHaJIOB Ha MX OCHOBE IS pelieHus 3a1a4 npodeccnonanpHoi aestenbroctu (I1K-18).

3Hamo:

- COBpEMEHHBIE TOAXOJBl K BHIOOPY IOJMMEPHBIX MAaTEPUANIOB ISl HM3TOTOBJICHUS
KOHKPETHBIX BUJIOB H3/ICIHI;

- TEXHOJIOTMYECKHE OCHOBBI BBIOOpa MapOYHOTO AaCCOPTHMEHTAa TIOJIMMEPOB IS
IIPOU3BO/ICTBA KOHKPETHBIX U3JEIIHIA;

- O0COOEHHOCTH KOHCTPYKTHBHOIO O(OpMIIEHHS H3AEINM, IOIy4aeMbIX Ppa3IMYHBIMU
METOJAaMHU NepepadOTKU IIACTMACC B U3AEIHS;

- OCHOBHBIE IIOJIOKEHMsSI TEXHMYECKMX 3aJaHUil Ha H3roTOBJIEHHE (POopMyroIero
MHCTPYMEHTA;

- COBpEMEHHble TpeOOBaHMA K KOHCTPYKUMSIM pa3IMYHBIX BUAOB (HOPMYIOLIETro
MHCTPYMEHTA;

- METO/Ibl ONTUMM3ALMHU (HOPMYIOLIEr0 UHCTPYMEHTA,

-ME€TO/Ibl IPOBEACHUS IPUEMHBIX UCIIBITAHUN HOBOTO (POPMYIOIIEr0 HHCTPYMEHTA.

Ymemo:

- INpaBWIBHO BBIOMpATh BHJ M MapKy IOJIMMEPHOr0 Marepuana Juisl I[POU3BOJACTBA
KOHKPETHOTO U3JIeJINs;

- IPaBUJILHO BBIOMPATh METO/ NPOU3BOJICTBA TOTO WIIK MHOTO U3/ETIHS;

- KOHCTPYUPOBaTh M3AEIMs U3 MOJUMEPHBIX MAaTE€pUalIOB C YYETOM CBOMCTB KOHKPETHOI'O
NOJIMMEpa ¥ METO/Ia €ro NepepaboTKH B KOHKPETHOE U3JIEIINE;

- NPaBWIBHO COCTaBIATh TEXHMYECKOE 3aJaHMe Ha IPOEKTHPOBAHUE M W3TOTOBJICHUE
(bopMyIOLIero MHCTPYMEHTA;

- MPaBUJIBHO MOAOHpaTh MapKy NepepadaThIBarolIero oOOpynoBaHMS Ui MPOU3BOACTBA
KOHKPETHOT'O M3JIENIUsl BBICOKOT'O Ka4eCTBAa C MUHUMAJIbHBIMU 3aTpaTaMu ChIPbs U BPEMEHH;

- 0OPMIISATH TEXHUUYECKYIO JOKYMEHTAIUIO TIPU MPOU3BOICTBE U3EIHNI U3 MIacTMacc.

Braoemy:

- METOJIaMH OIIpeJeNieH!s] ONTHUMAJIbHBIX U PalMOHAJIBHBIX TEXHOJIOTHYECKUX PEXHMOB
paboThl POPMYIOIIETO0 HHCTPYMEHTA;
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- MerojamMu aHaim3a OS(QQGEKTUBHOCTH pPabOTHl  (OPMYIOIIEr0 HHCTPYMEHTa TIpHU
IIPOU3BOJICTBE KOHKPETHOI'O U3JIENIHNS;

- METoJaMH  YIOpPaBJIEHUS M  PEryJUpOBaHUS  TEXHOJOIMYECKMMM  IPOLECCAMH,
MPOUCXOJIIIUMHU B (POPMYIOIIIEM HHCTPYMEHTE.

3. Kpatkoe coaep:kanue QuCUHNJIHHBI:

KoHcTpyKIIMOHHBIE TTacTMACChl U MX Kiaccudukanus. bazoBpie MapKu KOHCTPYKIIMOHHBIX
IUTACTHYECKUX Macc. MoauduuupoBaHHble MapKH KOHCTPYKIMOHHBIX IUIACTHYECKUX Macc.
TexXHOIOrMYHOCTh U3/EIHH, MPOU3BOJAUMBIX METOJAAMM JIUThS O] AABJIIEHUEM U IPECCOBAHHEM.
Oco0eHHOCTH KOHCTPYKIIMM JIUTBIX M TPECCOBAHHBIX u3aenuil. OCOOCHHOCTH KOHCTPYKIMU
9KCTPY3UOHHBIX U3/1eiuil. OCOOEHHOCTH KOHCTPYKIUHU TepMOGOPMOBAaHHBIX U3/1enuil. OCOOEHHOCTH
KOHCTPYKLUMH U3JIENHUHA, TIOJYyYEHHBIX METOJaMM pa3qyBa. YcajJka TEXHOJOTMYecKas H
sKcIUTyaTalMoHHas. lloHdTue nomycka pa3smMepoB W3AEIMH, €IWHUIBI AOMYyCKa, YHCia €IUHUIL
JIOIyCKa, KBAJIUTETa TOUHOCTU. TeXHUYeCKoe 3ajjaHe Ha popMyromuii HHCTpyMeHT. CoaepxKaHue.
Cocrasnenue. CornacoBanue. BbiOOp KOHKpETHBIX MapoK IepepadaThIBaloONIeEro 00O0pYOBAHMUS.
OcHoBuble nokazatenu. Ctpana. @upma. I'apantun. Bo3sMOKHOCTh TEXHUYECKOTO OOCITYKUBaHHUS.
dopMmyrOmMUA HWHCTPYMEHT JJIsi JIMThEBBIX MalIuH. Marepuaibl s HM3rOTOBJIEHUS (OpM.
X0JI0lHOKaHaIbHbIE JINTHUKOBBIE cUCTEMBI. ['OpsiuekaHanbHbIE IUTHUKOBBIE CHCTEMBI. V3BieueHue
u3nenuit u3 popm. BeiTankuBarenu MexaHM4eCKUE U THEBMAaTUUECKHE, CBUHUMBAIOIINE YCTPOICTBA.
Cucrembl OT/ETCHHS TUTHUKOB. MeTo bl HaHECEeHUs pe3bObl. Y CTaHOBKA U 3aKpEIUICHUE apMaTyphl.
Buner apmarypsl. CrnocoObl mofyuyeHUsi apMupoBaHHOro wusznenus. llpaBuna pacmnonoxeHus
apMaTyphbl B U3enun. BapuaHThl 3aKperuieHns BTYJIOYHOM, CTEPKHEBOM U JIEIIECTKOBOW apMaTypsl.
VYcioBus yCTaHOBKM apMaTypbl B HEOXJ@XICHHbIE UW3JAEIMs TMocie Uux odopmiieHus.
TepmocratupoBanue ¢opm. TepmocTaTupoBaHWE TIIIOCKHUX TOBEPXHOCTEH, MyaHCOHOB, MaTpPHIIL.
BBox 1 BEIBOA TEpMOCTATUPYIOMIKX KUIKOCTEH. DopMooOpasyromue 3eMeHThl. X KOHCTPYKITHs,
METOJIbl YCTaHOBKH, OCOOCHHOCTH 00pabOTKM moBepxHOcTell u T.n. LleHTpupylomiue 31eMeHThI
¢dopM. OcobenHocTu uX KOHCTpyKuui. [logHyTpsitomue 351eMeHThl (POPMYIOLIUX HHCTPYMEHTOB.
@OopMyIOIMA HHCTPYMEHT JUISi TPECCOB. ODKCTPY3UOHHBbIE TOJIOBKH. (OCHOBHBIE IpaBHIIA
KOHCTPYUPOBAHMS 3KCTPY3HOHHBIX TOJIOBOK. (OCHOBHBIE THIIBI 3KCTPY3HOHHBIX T'OJIOBOK.
['mapaBnuyeckuii pacyeT SKCTPY3WOHHBIX TOJIOBOK Pa3IMYHON KOHCTpPYKUuU. MHCTpyMeHT s
tepmodopmoBaHus. [IpocTemmii WHCTPYMEHT [UIsi H3TOTOBJICHHS MAajbIX CEpUH H3ACIHUH.
WNHCcTpyMeHT Ui KpYITHOCEPUITHOTO M MaCCOBOT'0 MPOU3BOJICTBA U3IEIIHM.

4. O6beM yueOHOMH THCHHIIINHBI

Ob6bveMm
Buabl yueoHoii padoThI B 3auetnbiX | B akanmem.
eIMHULIAX qacax

OO0mas TpyA0eMKOCTb JMCIHIIJIMHBI 10 Y4eOHOMY IIaHY 3 108
Konraktnas pa6ora (KP): 1,33 48
Jlexuunm (JIek) 0,89 32
JIaGoparopHsie paboTsl (JIad) - -

[IpakTueckue 3anstus (I113) 0,44 16
CamocrositesibHas padora (CP): 1,17 42
Bupa xkoHTpOJIA: IK3aMeH 0,5 18
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O0beM

Bubr yueoHoii padoTsi B 3auetHbix | B actponom.
eIMHULIAX qacax
O0uas Tpya10eMKOCTb IMCHUIIIMHBI N0 Y4eOHOMY IJIAHY 3 81
KonrtakTnast pa6ora (KP): 1,33 36
Jlexuu (JIek) 0,89 24
JIabopaTtopubie padboTsI (J1ad) - -
[IpaxTnueckue 3anstus (113) 0,44 12
CamocrositesibHas padora (CP): 1,17 31,5
Bujx koHTpoOJIsI: IK3aMeH 0,5 13,5
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AHHOTanus padoyeil MPOrpaMMbl AUCHHUIIIMHBI
«XuMHn4yecKasi TEXHOJIOTUsl MMTMEHTOB U MUTMEHTHPOBAHHBIX JTAKOKPACOYHBIX MATEPHAJIOB»
(b1.B./1B.06.03)

1. Hesas qucuMnMHbl — popMupoBaHue y O0akaiaBpoB 3HAHUK O MOJYYEHHUH, CBOMCTBAX U
IIPUMEHEHUH MUTMEHTUPOBAHHBIX JJAKOKPACOUHBIX MATEPHAJIOB Pa3IMYHBIX THUIIOB.

2. B pe3ysabTate u3yyeHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanare cnenyrommmu obwenpogeccuonanviuvimu (OIIK) u npogeccuonanvuvivu (I1K)
KOMIIETEHIIUSIMHU:

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHHUM BEIIECTBA, IPUPOJEC XUMUUYECKOU CBSI3U B
Pa3IMYHbIX KJIaccax XMMHUYECKUX COCIMHEHUN JUIsl MOHMMAaHMs CBOMCTB MaTepUaioB U MEXaHHU3Ma
XMUMHYECKHX TPOIIECCOB, MPOTEKAONUX B OkpyskatorieM mupe (OTTK-3);

- CHOCOOHOCTBIO TPUHHMMATh KOHKPETHbIE TEXHUYECKHE pEeIIeHHus Npu pa3pabdoTke
TEXHOJIOTUYECKHX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CpPEACTBA WU TEXHOJOTUU C YYETOM
IKOJIOTMYECKUX nocieacTBui nx npumenenus (I1K-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWE CBONCTB XHWMHUYECKUX 3JIEMEHTOB, COECIMHEHUN M
MaTepHalioB Ha MX OCHOBE IS pelieHus 3a1a4 npodeccnonansHoi aestenbroctu (ITK-18).

3Hamo:

- OCHOBHBIE CBOMCTBAa NMHIMEHTOB, HAMOJHUTENIEH M KOMIO3UIIMOHHBIX JIAKOKPACOUYHBIX
MaTepHUaJoB Ha UX OCHOBE;

- TEXHOJOTMYECKHE TMPOLECChl  MOJY4YeHHS MUTMEHTOB M  MUIMEHTUPOBAHHBIX
JTAKOKPACOYHBIX MAaT€pHAJIOB;

- OCHOBHBIE CBOMCTBA MUTMEHTHUPOBAHHBIX JJAKOKPACOUHBIX MATEPUAIIOB;

- TEXHOJIOTHYECKHE CTIOCOOBI MOTYYeHHsI MIUTMEHTOB U MTUTMEHTHPOBAHHBIX JAKOKPACOUYHBIX
MaTepHasoB;

- METO/IbI aHAJIM3a MUTMEHTOB U MTUTMEHTUPOBAHHBIX JIAKOKPACOYHBIX MAaTEPUAJIOB.

Ymemo:

- MPOBOJUTH aHAJIU3 OCHOBHBIX CBOWCTB MUTMEHTOB, HAMOJHUTENCH M KOMIIO3UIIMOHHBIX
JIAKOKPACOYHBIX MaTEpPUAIIOB.

Braoemy:

- oOmMMH TNpPUHIUIAMH BbIOOpa KOMIIOHEHTOB JJIsi TMOJYYEHHUS KOMIIO3MLIMOHHBIX
JIAKOKPACOYHBIX MAaTE€pPHAJIOB B 3aBUCUMOCTH OT YCIOBHM UX KCILTyaTalllu;

- METOJaMU KOHTPOJISI TEXHOJOTMYECKHX MPOLECCOB MOMYYEHHs] KOMIIO3ULIMOHHBIX
JIAKOKPACOYHBIX MATEPUAIIOB.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

OcHoBHble noHATHS U onpenenenus. [lurment. Kpacurens. Hanonuutens. Knaccudukanus
MUTMEHTOB (110 XUMHUYECKOMY COCTaBYy M LIBETOBBIM IPU3HAKaM). POJlb MUTMEHTOB U HAMOJIHUTEICH
B JTAKOKPACOYHBIX MaTepuayiax. BolyckHbie (hOpMbI MTUTMEHTOB.

OCHOBHBIE CBOICTBA MUTMEHTOB.

XuMuyeckue cBocTBa: XMMUUYECKUN COCTAB U NMIPUPO/IA MOBEPXHOCTH MUTMEHTOB, HATMUUE
npumMeceif, pH BOJHON BBITSDKKHM, XUMHUYECKasi PEaKLIMOHHOCIIOCOOHOCTh. DU3nUecKkue CBOMCTBA:
Kpucrannuueckoe crpoeHre nurMeHToB OCHOBHBIE KpUCTaIorpaduyeckue CUCTeMbl (CHHTOHUM)
HeOpraHudeckux nurMeHtoB. IloauMopdusM u mnomumopdHble NpeBpalieHus MUIMEHTOB.
MertactaOunbHble  GOpMBI M CTaOMIM3aIMs  KpHUCTAIOrpaUUecKUX CHCTEM IHUIMEHTOB.
N30cTpyKTypHBIE CUCTEMBI U UX 3HAYEHUE B TEXHOJOTMU NMMITMEHTOB. BinsHME KpUCTAUIMUECKOU
CTPYKTYpbl Ha CBOMCTBa MUIMEHTOB. TBEpAOCTh, MJIOTHOCTH YACTHI] IUTMEHTA, UX BJIMSHUE Ha
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cBOiicTBa muUrMeHTOB. JlucmepcHocTh W (opMa YacTUIl MUTMEHTOB. BIHSHHE NUCIEPCHOCTH H
(hOpMBI YaCTHIl HA CBOWCTBA MUTMEHTOB. METO/IbI OLIEHKH Pa3MEpPOB YACTUIl TUTMEHTOB M CTETICHU
UX TIOJIUJIMCIIEPCHOCTH. YJIeJbHas MOBEPXHOCTh MUTMEHTOB M METOJIbl ee ompenenenus. L{ser
NUrMeHTOB. OCHOBBI TEOPUHU IIBETHOCTH HEOPraHUYECKUX MUTMEHTOB. CBs3b LIBETA C XUMUUYECKUM
CTPOCHHUEM MTUTMEHTOB. XapaKTEPUCTUKA IIEKTPOHHBIX IEPEXOA0B, MPUBOAAIINX K BOSHUKHOBEHUIO
[IBETa MUTMEHTOB. BiusHME KPUCTANIMUECKOW CTPYKTYpbl M JUCIIEPCHOCTH HA IBET MUTMEHTA.
OCHOBBI TEOpPUU IIBETHOCTH OPraHMYECKHX MUTMEHTOB. XapaKTEPUCTHUKA IIBETA aXPOMATHUYECKUX
(k03 puIMEeHT OTpaKEeHUsT W TIOTJIOIMICHHUS, OCJIM3HA) U XPOMATHIECKUX (IIBETOBOW TOH, SPKOCTH,
HACBIIIEHHOCTh) NMUTMEHTOB. MareMaThueckoe MpeACTaBiICHUE IBeTa MUrMeHTOB. KoopauHatsl
nBera W 1BerHoctd. L[BetoBoii rpadux CIELAB. Meronsl u3MepeHus: IBETa NHUTMEHTOB.
TexHonornyeckue CBOWCTBA: YKPBIBUCTOCTh MUTMEHTOB. E€ BIIMSIHWE Ha CBOWCTBA MUIMEHTOB.
Metoasl  ompeneneHus.  3aBUCUMOCTb  SKOHOMMYECKOM  3(PPEKTUBHOCTH  HCIIOJIB30BAHUS
JTAKOKPACOYHBIX MAaTEpPUAJIOB OT YKPBIBUCTOCTH TuUrMeHToB. MHTeHCcMBHOCTH (Kpacsmas u
paz0OenuBaroIias CrOCOOHOCTb) TUTMEHTOB, €€ BIUSHHME Ha CBOMCTBA MHUTMEHTOB, METOIbI
ompenieNieHusl. XapaKTepUCTUKA TOBEPXHOCTH TUTMEHTOB U  HAIOJHUTENEH: HHEpreTuka
CMa4MBa€MOCTH, KHCJIIOTHO-OCHOBHBIE CBOMCTBA, MO3aMYHOCTh IMOBEPXHOCTH, MACIOEMKOCTh 1-TO 1
2-T0 poja, ajcopOIus OJUTOMEPOB M IOJIMMEPOB HA MOBEPXHOCTH IMHTMEHTOB M HAITOJHUTEICH,
SIEKTPUYECKUN 3apsAll TOBEPXHOCTH W Jp. M3MeHeHue CBOMCTB MOBEPXHOCTH MHUTMEHTa
MoauunupoBanueM. JlucneprupyemMocTb MUITMEHTOB. AOPa3uBHOCTh MUTMEHTOB. CBETOCTONKOCTh
MUTMEHTOB. DOTOXUMUYECKAS AKTUBHOCTH MMUTMEHTOB. ATMOC(HEPOCTORKOCTh IMUTMEHTOB.

Heoprannueckre mUrMeHTHI, UX CBOMCTBA U TIPUMEHEHHE.

[IurmenTb Genmoro 1BeTa (IUOKCHJ THTAaHA, JUTOMOH, IMHKOBBIC Oemwia). [TurmeHThI
YEpHOTO IBeTA (caXka, rpaduT, YePHBIN OKCH kKeje3a). [[MrMeHThI )KeaToro, OpaHKeBOTO KPaCHOTO
U KOPHUYHEBOT'O IBETOB (KEIE€300KCHIHBIC MUTMEHTHI, CBHHIIOBBIN CYpHK, KaIMUEBbIC MUTMEHTHI,
KpOHA U JIp. COJIM XPOMOBOW KHCIIOTHI, KaJMHEBbI€ MUTMEHTHI, TOPOIIKH MeTaIoB). [TurMeHTs
CUHETr0, 3eJIeHOr0 U (PHOJETOBOro LBETOB (OKCHABI XpOMa, KOOAIbTOBBIE MUTMEHTHI, XKeJle3Hasl
Ja3ypb, yIbTpaMapuH, CMECEBbIE 3€JICHbIC TUTMEHTHI).

Opranuyeckre MHUITMEHTBHl, HUX CBONCTBAa, JIOCTOMHCTBA M HENOCTAaTKH, OCHOBHBIC
MIpeICTaBUTENH, IPUMEHEHHUE.

Hanonuutenu. Ponp HamomHutenel B JaKOKpaco4HbIX MaTepuanax. Kiaccuduxarus.
TpeGoBanusi, mpeabsaBiseMble K HanoidHUTenssM. OOIias xapaKTepUCTHKa, CBOWCTBA, o0nacTu
npuMeHeHus.. OCHOBHbIE IPEICTABUTENIN HATIOJTHUTEICH.

OU3UKO-XUMHUYECKUE  OCHOBBI  JIUCIIEPTUPOBAHUS MUTMEHTOB  (HANOJNHUTENEH) B
IJICHKOOOpasyromx cucreMax. MexaHu3m mporecca aucneprupoBanus. OCHOBHBIE MPOIIECCHI,
MPOTEKAoIIMe MpU AucrieprupoBanun. ONTHUMH3AIMS YCIOBUN IUCHEprupoBanus. Peonornyeckue
ycnoBusi nucneprupoBanus. JloGaBku (YHKIIMOHANIBHOTO Ha3HaueHHUs (OCHOBBI KIACCH(PHKAIUH,
o0nacTi NpUMEHEHUs, MPUMEpPbl OCHOBHBIX mpeacTaButeseil). COBMECTUMOCTh MUTMEHTOB C
KOMIIOHEHTaMH  IUIeHKooOpasytomux cucteMm. Crabunuzanus nurMeHtupoBanHbix JIKM.
Kunernueckast ycTOMUMBOCTb. ATperaTuBHasi yCTOMYUBOCTb.

TexHonornueckue cnocoObl TMONYYEHHUS HAMOTHEHHBIX JIAKOKPACOYHBIX MAaTEpHAalOB.
Texnonornueckue cnocoObl nmonydeHus smaneid. OCHOBHBIE ONepaIii TEXHOJIOIHUECKOTO Mmporiecca
MPOU3BOJICTBA 3Masel. MeToa LBETHBIX WJIM MHOTOIMUIMEHTHBIX NAcT. MeToJ OJHOMUTMEHTHBIX
nacT. Meroa OJHONMUTMEHTHBIX MoNydaOpuKaTHRIX 3Manel. Meron Oenbix 0a30BBIX >Maleil.
[lonyuenne BOAOSMYNIbCHOHHBIX Kpacok. CocraB. JIOCTOMHCTBA W HENOCTaTKU KpaCOK.
Kommonentsl, Bxoasmme B coctaB. Mainble 100aBKH. TEXHOJTOTHUECKUNW MPOIECC MOTYYCHHUS
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JUCIIEPCUH THUIIA «MACJIO B BOJE». TEXHOIOrM4YeCKH NMpoliece MOIy4eHNs TUCIIEPCUH TUIIA «BOJA B
Mmaciiey. [loxydyeHnue rycToTepThiX Kpacok. JJocTOMHCTBA U HEAOCTATKU. TEXHOJIOTHYECKU Cr1ocoo
nostydyeHus. [lonmydeHune nopomkoBbix Kpacok. KOMIIOHEHTHI, BXOZSIINE B COCTaB IMOPOIIKOBBIX
Kpacok. JIoCTOMHCTBA M HEAOCTATKU. TEXHOIOIMUECKUH MPOLIECC MOTYUYEHHS TOPOIIKOBBIX KPaCOK
Ha OCHOBE IIOJMKOHJCHCAIIMOHHBIX MaTepuaaoB. TEXHOJOTMYECKHM MpolecC MOIyUYEHHUS
MTOPOIIKOBBIX KPACOK HA OCHOBE MOJIMMEPU3ALIMOHHBIX MaTepUaIOB.

OxpaHa OKpyKawlIlel cpeapl MpU MPOU3BOJCTBE IMUITMEHTOB M IMHUIMEHTHPOBAHHBIX

JTAKOKPACOYHBIX MAaTEPHAJIOB.
4. O0beM yueOHOM THCHHUILINHBI

Ob6beM
Buapl yueoHoii pa6orni B 3aueTHBIX B akaznem.
SIMHUTIAX qacax

OO6masi TpyA0eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY MIAHY 3 108

KonrakTnasi pa6ora (KP): 1,33 48

Jlexmuu (JIek) 0,89 32

Jlabopatopubie padoTsl (JIab) - -

[IpaxTnueckue 3anstus (113) 0,44 16

CamocrositesbHas padora (CP): 1,17 42

Bujx koHTpOJIsI: IK3aMeH 0,5 18

O06bem
Bujbi yuedHoii padoTsI B 3auetnbix | B actponoMm.
CIMHUTIAX qacax

OO6masi TpyA0eMKOCTh JUCIHIIJIHHBI M0 Y4eOHOMY IIAHY 3 81
Konraktnas padora (KP): 1,33 36
Jlexuunu (Jlek) 0,89 24
JlabGopaTopHbie paboTs (J1ab) - -
[Ipaktuueckue 3ausarus (113) 0,44 12
CamocrositesibHas padora (CP): 1,17 31,5
Buja xoHTpoJIsA: IK3aMeH 0,5 13,5

155




AHHOTanus padoyeil MPOrpaMMbl AUCHHUIIIMHBI
«I[IpumeHeHue nommMepHbIx MaTepuason» (51.B./1B.07.01)

1. Heap aMcHUIUIMHBI — (QOPMHUPOBAHHE Y CTYJICHTOB IIEJIOCTHOIO IPEACTABICHUS O
KJaccu(UKay ¥ MPUMEHEHHH TOJTUMEPHBIX MaTepHAJIOB.

2. B pe3yabTaTe n3y4eHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanate cnenywmumu npogeccuonarvuvimu (11IK) komnereHuusMu:

- CIIOCOOHOCTBIO TPHUHUMATh KOHKPETHBIE TEXHHUECKHE pEUICHHS TMpH pa3paboTKe
TEXHOJIOTUYECKHX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CpPEACTBA U TEXHOJIOTMU C YYETOM
IKOJIOTMYECKUX nocieacTBui ux npumenenus (I1K-4);

- TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUE CBOMCTB XMMUYECKUX 3JEMEHTOB, COCIUHEHUI U
MaTepHaJioB Ha MX OCHOBE JUIS pelieHus 3a1a4 npodeccnonanshoi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3y4aTh HAay4YHO-TEXHUYECKYIO MH(OpPMAlHMIO, OTEYECTBEHHbIH U
3apyOeKHBII OMBIT 10 Tematuke uccnenoanus (I1K-20).

3uamo:

- HCTOPUIO Pa3BUTHS MOJIMMEPHON TPOMBIIIJIEHHOCTH;

- KJ1accU(UKaALMIO U CBOMCTBA MOJIMMEPOB;

- OCHOBHBIX TpeACTaBUTEIECH KOHCTPYKIMOHHBIX, (PYHKINOHAIBHBIX U MHTEJUIEKTYaIbHBIX
MOJINMEPHBIX MaTepUANIOB;

- IPUHIUN IeHCTBUS (YHKIIMOHAIBHBIX U MHTEUIEKTYAJIbHBIX MOJIUMEPHBIX MaTepUaIOB.

Ymems:

- OINpEAENATh TUIIBI MOJIMMEPHBIX MaTepUajIoB, U3 KOTOPBIX M3rOTABIMBAIOTCS Pa3IMYHbIE
W3/1eus;

- BBIOMPATH MOJIMMEPHBIN MaTepual Uil pelIeHUs Pa3InNYHbIX TEXHUYECKUX 3a/1a4.

Bnaoems:

- OCHOBaMHM TpPUMEHEHHUS (YHKUMOHAIBHBIX W HWHTEJUIEKTYyaJbHBIX IOJUMEPHBIX
MaTepHuaos;

- METOJaMHU IPOTHO3MPOBAHUS TEXHUYECKUX MMAPAMETPOB U3JEIUS, U3rOTABIMBAEMOIO U3
MIOJIMMEPHOTO MaTepHaa.

3. KpaTkoe coaep:kanue QHCHUNIUHBI:

Paznen 1. Beenenue. O0rue cBeIcHUS O MPUMEHEHUHN TTOJIMMEPHBIX MaTEPUAJIOB.

1.1. Bsenmenme. MHcropusi pasButus Vctopus pasBUTHS TOJUMEPHOM XUMHH U
npoMelnieHHocTy. Kinaccudukanus noiaumepos no GyHKIIMOHATLHOMY Ha3HAUEHUIO.

1.2. Ilonmumepsl B cTpouTenbcTBE. Hecymmue u  orpaxiaromue KOHCTPYKIIUU
(monumepOeTOoH, CTEKIIOIIACTUK, MOJIMKapOoHaT). CHHTETHYECKHE TeTIION30JISIIUOHHbBIE MaTepUalbl
(EeHOMONUCTU PO, SKCTPYAUPOBAHHBINA IEHOMOIUCTUPOI, IEHONONUuYypeTaH). [ uapon30soHHbIe
Matepuansl (OUTyMHONOIUMEpPHBIE cocTaBbl, nomuMepHsie [IBX- u TIIO-mMeMOpaHbl, TOTMMEPHBIi
TOPKPETOETOH, TMPOHUKAMIIUE cocTaBbl). [lonmuMepHble MOJABI W  HANOJbHBIE TMOKPBITUS
(monMypeTaHoBbIe, SMOKCHAHBIE, moiauMeTunmeTakpunatabie). [lomumepsr ([IBX, mommatunew,
MNOJUCTUPOA W Jp.) M KOMIIO3UIMOHHBIE MaTepualbl (CTEKJIOIUIACTHK) JUIl HWHXKEHEPHBIX
kommyHukaiuil. Knen (IIBA, B®, snokcuaHele, MOIMypeTaHOBbIE, aKpUIaTHbIE W Jp.), TEHBl U
repMEeTHKH (TOJIMYPETaHOBbIE U CUIIMKOHOBBIE). Moauduiupyomue 106aBKU U IPOMUTKH.

[Tomumepsl B MammHocTpoeHUH. [TomMMeps! A M3rOTOBIEHHUS: 3yO4aThIX M YEPBSYHBIX
KoJiec (TOIMaMuUbl, TOJIUIIPONHIIEH, MEHTAMIACThl, OJUKApOOHATHI, NOIU(POPMAIBbAETHI, U JIp.);
IIKMBOB, MaXOBHUYKOB, PYKOSTOK, KHOMOK (ITOJMaMU/Ibl, aMUHOILIACTHI, (peHo-hopMabaeruiHble
CMOJIbI, BOJIOKHHUTBI, TEKCTOJMUTHI M Jp.); POJUKOB, KaTKOB, OeryHoB (moimamuzabl, [1BX,
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IIOJIMITPOIIUJIEH, ITOJIMKAPOOHATHI, JPEBECHBIE IIJIACTUKH ); TOAUIUITHUKOB CKOJIBXEHUS (I10JIMaMU/IbI,
MOJUATUIICH, TOJUIPONIICH, MOJMAKPUIATHI, TEHTAIUIaCT, MOJMKapOOHATHl M Ap.); AeTayei
MOJIIIUITHUKOB KayeHUs (TI0JIMaMUIbI, TTOTMKapOOHATHI, MOTU(POPMAIIBAETH); TOPMO3HBIX KOJOOK,
HaKIaa0K ((peHosn-popmManbIeTuaHbIe CMOJIBI, BOJIOKHHUTHI, APEBECHbIC IUIACTHKH); TPYyO, AeTanen
apMaTypbl, QWIBTPOB MAaCISHBIX M BOAHBIX cucreM (mommdTmieH, [IBX, mnommmpomnuies,
MOJTMKApOOHATHI, CTEKJIOIUIACTHKH); PadOuYMX JeTalieii BEHTWISATOPOB, HACOCOB, THUAPOMAIINH
(monaMamMuabl, MOJIUATUIIEH, TOJIMBUHUIXIOPUA, MOJIUIIPONIUIIEH U JIp.); YIUIOTHEHUH (IIOJIMaMUIbI,
MOJIMATWIIEH U JIp.); KOXKYXOB, KOPILYyCOB, KpBIIIEK, PE3EpBYapoB (IOJIMUITUIIEH, AMUHOILIACTHI,
CTEKJIOIJIACTUKU U JIp.); JeTajeil mpuOOpOB M aBTOMATOB TOYHOW MEXaHUKH; OOJTOB, raek, maio;
NPY)XHH, pEeccop, KYyJIadKOBBIX MEXaHU3MOB, KIAMaHOB; KPYHMHOTa0apUTHBIX DIIEMEHTOB
KOHCTPYKLUHUH; 3JIEKTPOU3OJSALUOHHBIX JeTajeld, MaHeled, IIUTKOB, KOPIyCcOoB MpuOOpoB
(moaMamMubl, MOJIMATHIIEH, PTOPOILIACTHI U Jp.), CBETONPONYCKAIOUINX ONTUYECKUX JleTael (JINH3,
CMOTPOBBIX CTEKOJI U Jp. - MOJUATUJIEH, aMUHOIUIACTHI, MOJIMAKPUIATHI, MTOJUKApOOHATHI U JIp.),
JUTEHHBIX Mojene (MOJUCTHPOI, MOJIHMAKPUIIATHI, MOKCUIAHBIE CMOJbI, KPEMHUHOpPraHUYECKHe
OJIUTOMEPBI), PE3UH PA3IIUYHOI0 Ha3HAYEHUS (KaydyKH, CUITUKOHBI).

Paszpnen 2. [TontmMepsl B CEIBCKOM XO3SMCTBE, B JJIEKTPOTEXHHUKE, B MUKPOAIEKTPOHUKE

2.1. Ilomumepsl B cenbckoM xo3siiicTBe. [lonmumMepHbie ouonuab! ¥ repouruasl. [lonumepHsie
MosuTrockoruabl. IlomimepHbie cynepaicopOeHTsl W KoMno3uThl. ['maporenu. [lomumepst ans
BOCCTAHOBJIEHUSI TMOYBHI. buopasmaraemble moiuMepsl B CelbCKOM Xo3siicTBe. [lomumepsr s
YIIy4IIEHUs TUIPOJMHAMUYECKUX CBOMCTB JBMKEHUS KUAKOCTEH B UPPUTALIMOHHBIX CHCTEMAX.

2.2.  llomumepbl B  D3JEKTPOTEXHUKE.  DJIEKTPOU3OJSIMOHHBIE  Marepuaibl B
AJNIEKTPOYCTAHOBOYHOM M cBeToTexHHueckord apmarype (IIBX, momucTupos, MOTUIpPONUIEH,
nonudopmanbaeru, MoIMaMuIbl, aMUHOIIACTHI, CUJIMKOHBI, YpEeTaHbl, (PeHOI-popMabIeruiHble
CMOJIBI, CIIOUCTHIE TUTACTUKH). JINTUI-TIOTMMEPHBIE aKKYMYJISTOPHI (TOIUITUICHOKCHT).

2.3. TlonuMmepsl B MUKPOAJIEKTPOHUKE. DOTOUYBCTBUTENIbHBIE TTOMMEPHI. [103UTHBHBIE U

HeraTuBHbIC PE3UCTHI (penon-popmanbaeruHeie CMOJIBL, MOJIMMETHIIMETAKpUIIaT,
MOJIMBUHUJIIIMHHAMAT M JIp). Pe3ucTbl, OCHOBaHHbIE HA MPUHIUIE XUMHYECKOTO YCHUIICHHS
M300paxeHusl. [TonumepHbie CBETOIUO/IBI (MOAMATUIICHANOKCUTHODEH,

MOJIUCTUPOJICYIB(POKHUCIOTA, TONUTIapaQeHUICHBUHUIICH, STIOKCUTHBIE CMOJIBI).

Pazgen 3. Ilomumepnsie Hocutenu. [lomumepsl B Memunube. [lomumepHbie MeMOpaHBI.
WuTennexryanbHble MOTUMEPHbIE MaTepUabl.

3.1. TlonumepHble HOCHTENU (COMOJIUMEPHI CTUPOJa C AUBUHMIOEH30JIOM, cedasekc,
noHHUTHl). Ha3HaueHue mnonuMepHbIX HocuTened. [lonmumepHble HOCHUTENH C HMOHOTEHHBIMU
rpynnamu. CopOeHTHI.

3.2. [Tonumeps! B meauniune. [lonuMepsl MEAUKO-TEXHUYECKOTO Ha3HAUYCHUS (TIOJTUATUIICH,
MOJIUMIPONIUIICH,  MOJUCTUPON,  MHOAMAPUPHI, MoIuaMuibl, mnonukapOonar). I[lonumepsi,
UCIOJIb3yeMble B BOCCTAHOBHUTENBHON XUPYpruu (LMaHAKPUIATHBIC KIIEU, MOJIUTIIMKOIHIBI,
MOJIUATUIIEH CBEPXBBICOKOM MOJEKYJISAPHOM Macchl, MOJUMETHIMETAaKpWIaT, MOJUKapOOHATHI,
CIWJIMKOHBI) W HAaIpaBJICHHOTO OHOIOTUYECKOTO JeHcTBHUs (KpOBE3aMEHUTENM Ha OCHOBE
MOJIMNBUHUIITUPPOIUIOHA, TIOJTMBUHUIOBOTO CIIUPTA, AEKCTpaHA).

3.3. ITonmumepHbie MeMOpaHbI, B TOM YHUCIIe Ta3opa3aenutenbhbie. [lomumepst Tuna Haduon.
Bogoponnsie TomimuBHBIE dMeMeHTHL. [IpoToH-cenekTuBHbIE MeMOpaHbl. HHTennekTyanbHbIe
MOJIMMEPHBIE MAaTEPUAIIBL.

4. O6beM yueOHOi THCIUNTTHHBI
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O0BeM

Bujpl yueoHoii pa6orni B 3aueTnbix | B akagem.
eIMHULIAX qacax
OO0mas TpyA0eMKOCTb AMCUMILIMHBI 110 Y4eOHOMY IIaHy 2,0 72
KonrtakTHast pa6ora (KP): 0,89 32
Jlexuuu (Jlek) 0,44 16
Jlabopatopubie padoTsl (J1ab) - -
[IpaxTnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 0,61 22
Bujx koHTpoOJIsi: IK3aMeH 0,5 18
O6bem
Buabi yueOHoli padoThI B 3a4eTHBIX B acrp.
SIMHUTIAX qacax
O0uas TPyA10eMKOCTb AMCHUIIIMHBI M0 Y4eOHOMY IJIAHY 2,0 54
KonrakTHast pa6ora (KP): 0,89 24
Jlexuun (JIek) 0,44 12
Jlabopatopubie padoTsl (J1ab) - -
[IpaxTueckue 3anstus (113) 0,44 12
CamocronTesanHasi padora (CP): 0,61 16,5
Bua xoHTpoJIfA: IK3aMeH 0,5 13,5
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AHHOTaUMs padoyeii mMporpaMMbl AU CHUILIHHBI
«TexHo10rUsA MPOM3BOACTBA U NMePepadoTKH KOMIIO3MIIHOHHBIX MATEPHAJIOB)
(b1.B./1B.07.02)

1. Heap mucuumimHbl — QopMupoBaHue y oOy4aromuxcss 3HAHUKA O TEXHOJOTHH
MOJMMEPHBIX KOMITO3UIIMOHHBIX MAaTEPUAIOB.

2. B pe3yabTrare u3y4yeHHsl TUCHHUIIUHBI CTYIEHT H0JIKEH:

Ob6nanate cneaywomumu npogeccuonarvuvimu (11IK) komnereHuusMu:

- CIIOCOOHOCTBIO TPHUHUMATh KOHKPETHBIE TEXHHUECKHE pEHICHHS TpH pa3paboTKe
TEXHOJIOTUYECKUX TIPOLIECCOB, BBHIOMpATh TEXHWYECKHE CPEACTBA M TEXHOJIOTUU C YYETOM
IKOJIOTMYECKUX nocieacTBui ux npumenenus (I1K-4);

- TOTOBHOCTBIO HCITOJIb30BaTh 3HAHWE CBOWCTB XUMHUYECKUX DIJIEMEHTOB, COSJAWHEHWH W
MaTepHaJioB Ha MX OCHOBE JUIS perieHus 3a1a4 npodeccnonansroi aestenbroctu (I1K-18);

- TOTOBHOCTHIO HM3YyYaTh HAYYHO-TEXHHYECKYI0 HWH(POPMAILMIO, OTEYECTBEHHBIH U
3apyOeKHBII OMBIT 10 Tematuke uccnenoanus (I1K-20).

3uams:

- 3aKOHOMEPHOCTH XHUMUYECKUX U (PU3NIECKUX TPOILIECCOB IPU MPOU3BOJICTBE IMTOIUMEPHBIX
KOMITO3HIIMOHHBIX MaTEPHUAIIOB;

- TEXHOJIOTUYECKHE OCHOBBI OpraHU3allii COBPEMEHHBIX IPOIIECCOB IPOM3BOCTBA
MOJTMMEPHBIX KOMITO3UIIMOHHBIX MaTepPHAaJIOB;

- COBpEMEHHBIE TpeOOBaHHWS K anmapaTypHOMy O(OPMIICHHIO OCHOBHBIX IPOIECCOB
MIPOU3BO/ICTBA ITOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepPHAaJIOB;

- METOJibl KOHTPOJISI OCHOBHBIX TEXHOJIOTMYECKUX MapaMeTPOB IPOLECCOB MPOU3BOACTBA
MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTEepPHAJIOB;

- METO/Ibl ONITUMH3ALMH XUMHUKO-TEXHOJIOIMUECKUX MPOLIECCOB MPOU3BOJCTBA MOJIUMEPHBIX
KOMIIO3ULIMOHHBIX MAaTE€PUAJIOB;

- MeToAbl  OUEHKHM d3(P(EKTUBHOCTM  MPOLECCOB  IMPOU3BOACTBA  IOJHMMEPHBIX
KOMIIO3MLIMOHHBIX MaT€pPHAaJIOB.

Ymemo:

- IPUMEHATh TEOPETUYECKUE 3HAHUS Ul IpeJCKa3aHUs IOBEIEHHs — COCTaBIATh M
aHAJM3UPOBAaTh COBPEMEHHbBIE TEXHOJOIMYECKUE CXEMbl OCHOBHBIX IIPOLECCOB IPOU3BOICTBA
MOJMMEPHBIX KOMITO3ULIMOHHBIX MAaTEepUAJIOB, YMETh UX ONTUMHU3HPOBATh U HAOIHAThH EPEJOBbIM
COBPEMEHHBIM 000pYI0BAHUEM;

- BBIOMpATh TEXHOJOTHYECKUE MMapaMeTPhl IS KOHKPETHBIX TEXHOJIOIMYECKUX MPOIIECCOB C
yu4€TOM  OCOOCHHOCTEH  XUMHUYECKUX U  (PU3HKO-XUMHUYECKUX  CBOWCTB  IMOJUMEPHBIX
KOMITO3HIIMOHHBIX MaTECPHAJIOB;

- BbIOMpaTh 00OpYIOBaHWE Ui KOHKPETHOTO TMpOIecca IMPOU3BOJCTBA TOJIUMEPHBIX
KOMITO3HIIMOHHBIX MAaTE€PHAJIOB;

- OpPraHW30BaTh YIPABJICHUE TEXHOJIOTMYSCKHMMH MPOIIECCAMU MPOU3BOJCTBA IMOJIMMEPHBIX
KOMITO3UIIMOHHBIX MaTEPHAIOB C MAKCUMAJIbHOU CTETIEHbIO Y(PPEKTHBHOCTH.

Braoems:

- METOJaMH OMpeAeNeHUs] ONTUMAIBHBIX U PAIMOHAIBHBIX TEXHOJIOTUYECKHX PEKHUMOB
paboThl 060PYAOBaHUS MPOILIECCOB MPOU3BOACTBA MOJIUMEPHBIX KOMIIO3UIIMOHHBIX MAaTEPUANIOB;

- MeTonamMu aHanu3a 3(pPEeKTUBHOCTU PAOOTHI KOHKPETHOT'O MPOU3BOACTBA MOJMMEPHBIX
KOMITO3UIIMOHHBIX MaTEePHAIIOB;
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- METOJaMHU YIPABIEHUS U PEryIMpOBaHUS XMMHKO-TEXHOJIOIMYECKMMM IIPOLECCAMU
IIPOU3BO/ICTBA IOJUMEPHBIX KOMIIO3ULIMOHHBIX MaTEpHUasIOB.

3. Kpatkoe coaep:kanue JuCUMNIHHBI

Paznen 1. HamosHurennm u cBA3yOIIHe, MHCHOJAb3yeMble [JIsl IOJYy4YeHHS
KOMIIO3UIIMOHHBIX MATEPHAJIOB: MOJy4eHUe, CBOMCTBA.

Pa3nen 1.1. Knaccudukarus KOMIO3UIIMOHHBIX MaTEPHAIIOB.

Pa3nen 1.2. JlucriepcHbie HATIOJTHUTEIH.

Pazgen 1.3. ApMupyromuye HarmoIHUTEI .

Pa3nen 1.4. PacnpocTpaH&HHBIE NTOJIMMEPHBIE CBA3YIOLIHE.

Pa3nen 1.5. HaHOKOMIIO3UTHI.

Pa3nen 2. ®u3nKo-XUMHYECKHE OCHOBBI CO31aHNS KOMIIO3UIIHOHHBIX MATePHAJIOB.

Pa3nen 2.1. SIBnenus Ha rpaHuiie paszena ¢as.

Pa3zgen 2.2. OcraTouHble HamNpsHDKEHUS B KOMITO3MIIMOHHBIX Marepuanax. CrnocoOwsl mx
CHIDKEHUs. MeTOo/Ibl OIPEIeNIEHUs] OCTATOYHbBIX HAPSKEHU.

Paznen 2.3. Kputndeckas 1yimHa BotokHa. [IpenenbHoe KOMYecTBO HATOTHUTEIIS.

Pa3nen 2.4. Peonornueckue CBOMCTBA HATIOJTHEHHBIX TTOJIMMEPOB.

Paznen 2.5. Paznen ynpyroctu KOMIIO3UITMOHHBIX MaTEPUAIIOB.

Pa3nen 2.6. Jlepopmarnmsi KOMITO3UIIMOHHOTO MaTepHaa.

Pa3nen 2.7. [IpodHOCTh U pa3pylIeHNE KOMIIO3UIIMOHHBIX MaTepuasioB. Teopus ['puddurca.
Teopusa OposaHa.

Pazgen 2.8. [IponuTka CBA3YIOINAM HAITOTHUTEIICH.

Pa3nen 3. TexHosorusi nosry4eHusi KOMIO3UIIMOHHBIX MATEPHAJIOB.

Pa3znen 3.1. IIpombllieHHOE MPOU3BOJCTBO KOMIO3UIIMOHHBIX MAaTepHalloB HAa OCHOBE
TEPMOILJIACTOB.

Paznen 3.2. [TomydaGpukatsl Aj1s MOTyYEeHUS KOMITIO3UITHOHHBIX MaTEPHAIIOB.

Pasnen 3.3. MeTobl cepHitHOTO TPOU3BOJICTBA U3/ICTUN U3 PEAKTOIIACTOB.

Pasnen 3.4. [Ipon3BOACTBO COTOMIACTOB.
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4. O0beM yueOHOM THCHHMILINHBI

Ob6beM
Buabl yueOHol padoThI B 3agernbix | B akagem.

eIMHULIAX qacax
OO0mas TpyA0eMKOCTh JMCUMIIMHBI 110 Y4eOHOMY IIaHy 2,0 72
KonrtakTHast pa6ora (KP): 0,89 32
Jlexuun (Jlek) 0,44 16
Jlabopatopubie padoTsl (J1ab) - -
[Ipaxtnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 0,61 22
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,28 10
Jlpyrue BHIIBI CAMOCTOSATEIEHONW PabOTHI 0,33 12
Buja koHTpoOJIsI: IK3aMeH 0,5 18

O6bem
Buabl yueOHoili padoThI B 3a4eTHBIX B acrp.

SIMHUTIAX gacax
O0uas TPyA0eMKOCTb IUCHUIIIMHBI M0 Y4eOHOMY IJIAHY 2,0 54
KonrakTHasi pa6ora (KP): 0,89 24
Jlexuunm (JIek) 0,44 12
JlabopaTopubie padoTsl (JIabd) - -
[Ipaktuueckue 3ansarus (113) 0,44 12
CamocrositesibHas padora (CP): 0,61 16,5
Bua xoHTpoJIfA: IK3aMeH 0,5 13,5
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AHHOTanus padoyeil MPOrpaMMbl AUCHHUIIIMHBI
«TexHoJsorus 1akokpacoyHbix nokpoituin» (b1.B./IB.07.03)

1. eap AuCUMIIMHBI — IpUOOpETEHNE 3HAHUM, YMEHU M HABBIKOB B OOJIACTH TEXHOJIOTHH
IIOJIyY€HHUS [TOJIMMEPHBIX MOKPBITUH (OKPaCcKN).

2. B pe3yabTaTe n3y4eHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanate cnenywmumu npogeccuonarvuvimu (11IK) komnereHuusMu:

- CIIOCOOHOCTBIO TPHUHUMATh KOHKPETHBIE TEXHHUECKHE pEUICHHS TMpH pa3paboTKe
TEXHOJIOTUYECKHX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CpPEACTBA U TEXHOJIOTMU C YYETOM
IKOJIOTMYECKUX nocieacTBui ux npumenenus (I1K-4);

- TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUE CBOMCTB XMMUYECKUX 3JEMEHTOB, COCIUHEHUI U
MaTepHaJioB Ha MX OCHOBE JUIS pelieHus 3a1a4 npodeccnonanshoi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3y4aTh HAay4YHO-TEXHUYECKYIO MH(OpPMAlHMIO, OTEYECTBEHHbIH U
3apyOeKHBII OMBIT 10 Tematuke uccnenoanus (I1K-20).

3nams:

- ocHoBHble HOpMmatuBHBIE aokyMeHTHl (['OCT, MCO, PJI), kacarommuecsi MOATOTOBKHU
MTOBEPXHOCTH U IPOMBILIEHHON OKPacKu;

- OCHOBHBIE CBOMCTBA TMOBEPXHOCTU TMOJUIOKEK: UYEPHBIX M LBETHHIX METAJJIOB,
KOHCTPYKLHMOHHBIX IJIACTMAacCC, APEBECHHBI U MaTepUaJIOB Ha €€ OCHOBE, CyOCTpaTOB MUHEPAIHLHOM
MIPUPO/IbI, CTEKJIa U KEPAMUKH;

- TEXHOJIOTHYECKHE CTIOCOOBI MOATOTOBKH MMOBEPXHOCTHU IMEPE]l OKPACKOM;

- TEXHOJIOTUYECKHE CXEMBbl IMOATOTOBKHM IMOBEPXHOCTH W OKPACKU YEPHBIX U IBETHBIX
METAJIJIOB U UX OCOOCHHOCTH;

- TEXHOJIOTUYECKUE CXEMBI ITOATOTOBKH IOBEPXHOCTH M OKPACKH ILIACTMACC, JPEBECHHBI U
MaTepualloB Ha €€ OCHOBE IMepe]l OKPacKoW, CyOCTpaToB MHUHEpPAJIBbHOM IMPHPOJbI, CTEKIA M
KEpaMUKU;

- TIpUMEHSEMBICE B IIPOMBIIIJICHHOCTH TEXHOJOTMU OKpPAaCKM JETKOBBIX H TPY30BBIX
aBTOMOOWJIEH, JKEJIE3HOJOPOXKHBIX BaroHOB, CYIOB, CaMOJIETOB M JPYTUX paclpOCTPaHEHHbIX
U3IEINH.

Ymemo:

- pa3pa0oTaTh ONTUMAJIbHYIO TEXHOJIOIHIO MOATOTOBKH MOBEPXHOCTU U OKPACKU Pa3IMYHbIX
U3JIeNUNA, MCXOAS W3 THIIA MaTepuia HU3JENus, COCTOSHHE MCXOJHOW IOBEPXHOCTH, YCIOBMM
9KCIUTyaTallud  OKPALIEHHBIX  M3IEIMH, NPOU3BOAUTENIBHOCTH, Tab0apUTOB  U3ACIHS U
IIPON3BOJCTBEHHBIX IUIOIIAJCH;

- BbIOpaTh U NpeioxuTh Tuna npuMensemoro JIKM, cucremy JIKII u cioco6 HaHeceHust UX
HAHECCHHUS.

Braoemy:

- HaBBIKAMU COCTABJICHUS TEXHOJIOTMYECKUX CXEM IOATOTOBKH ITOBEPXHOCTU U OKPACKHU;

- METOJaMU KOHTPOJISI CBOMCTB JAKOKPACOYHBIX ITOKPBITHH.

3. Kpatkoe cogep:kanue IuCUMIIMHBI:

ITonroroBka NOBEPXHOCTH MO OKpacKy: TexHosnornueckue crangaptael -['OCT, UCO, P/,
CTETIEHU OKMCIEHUS U 3arpsi3HeHus. OCHOBHBIE CBOMCTBA MOBEPXHOCTH IOJUIOKEK: CTallb, YyTyH,
[IMHK, QJIIOMHHHMA, OJI0OBO, MeJlb, KOHCTPYKIIMOHHBIE TUIaCTMACCHhI, ApeBecuHa, (anep, ACII, MO,
KOXKa, KaMeHb, KUPIUY, OETOH, THIIC, CTEKI0, kepaMuka. CTaHIapThl OYUCTKH HMOBEPXHOCTH JUIS
MeTaJUIMYeCKON MoJUI0KKH. CrocoObl OYMCTKM TOBEPXHOCTH: py4Has MeXaHHWYecKas OuYMCTKa,
rajnToBka, aOpasuBHas cTpyiHas ouucTka. OOopyaoBaHHe A aOpa3sUBHOW CTPYHHON OUYMCTKH.
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Tepmuueckas ouyncTka. XMMHUYECKas MOArOTOBKA ITOBEPXHOCTU: O0E3KUPUBAHUE PACTBOPUTEIIEM,
BOJHBIMH PAacTBOPaMH, SMYJIbCHOHHOE OOEIKUPHBAHUE, YIBTPa3BYKOBOE 00€3KHMpHUBAHUE,
AIIEKTPOXUMHUYECKOE  00€3KMPHUBAHUE, TpPaBJICHWE M  TpPaBJICHHE C  OJHOBPEMEHHBIM
00e3)KMpUBAHHEM, NIACCHUBAIlUs, HAHECEHHE KOHBEPCHOHHBIX MOKpHITHH: (ochaTupoBanue
(kpucTayuiMyeckoe u aMopQHOE), OKCUIAMPOBAaHUE (AaHOAMPOBAHHUE), XPOMATHPOBAHUE, 00pabOTKa
HaHOCHUJIMKaTaMU. MeTo/ibl, MCIONb3yEeMbIe Ul OLEHKH OOE3KUPUBAIOIIUX U (PochaTUPYIOLINX
coctaBoB U (hocaTHbIX ciioeB. TexXHOIOrus MOATOTOBKM OIIMHKOBAHHOM MOBEPXHOCTH, ATFOMHHHUS
U €ro cIu1aBoB. TexXHOIOrus NOArOTOBKH ITOBEPXHOCTHU AJIFOMUHUSA U €T0 CILIaBOB. Y AaJI€HUE CTapbIX
NOKpbITUH. CTaHApPTHBIE TEXHOJOTMYECKHE CXEMbl HOJrOTOBKM MOBEPXHOCTH B COOTBETCTBUU C
I'OCT 9.402, TOCT P MCO 8501-2014, PJ1 39-00147275-053-99. OGopymoBaHHUE 1151 XUMHUYECKOM
MOJAFOTOBKH MOBEPXHOCTU: 0OOPYZOBAHHUE MOATOTOBKU MMOBEPXHOCTU CTPYHHBIM METOJIOM, THUIIBI
MpUMEHSEMbIX KOHBelepoB. BcnomorarensHoe 000pyAOBaHME: JO3UPOBAaHUE, IOJIYUYEHHE
JeMUHEpATN30BaHHON BOJIbI, GUIIBTPALIUM [IUIaMa, OYUCTKA CTOYHBIX BOJ. OKpalllvBaHHE JIaCTMACC
n pe3uHbl. Pekomenmanmny no ucnons3oBaHuio JIKM Ui OKpacku pas3iiMyHBIX IUIACTMACCOBBIX
noBepxHocTeld. Meroapl HaHeceHuss JIKM Ha mnactuku M pe3uny. OkpallMBaHMe U NPONUTKA
JPEBECHHBI, ITOJIyYE€HHE JIAKOBBIX M HEMTPO3PauHbIX NOKPHITUH. OKpallliBaHue U JTAKUPOBAHUE KOXKH.
Oxpacka HeOpraHu4ecKuX (MUHEPAIbHBIX) MOIOKEK. TEXHOIOTHsI U3TOTOBJIEHUS IEKOPATUBHBIX U
MMHTALMOHHBIX NOKpBITHHA. OKpacka crekia. TexXHOIOruss OKpacKW OTAEIbHBIX TPYMI W3EIHIL:
aBTOMOOMIIEH Ha KOHBeHepe, JKeIe3HOJOPOKHBIX BaroHOB, CYJIOB, caMoJieTOB. PeMOHTHas okpacka
Ky30Ba aBTOMOOWJISL.
4. O0beM yueOHOMH THCHHUIIINHBI

Ob6bveMm
Buabl yueOHoi1 padoThI B 3auernbix | B akagem.

eIMHULAX qacax
OO0mas TpyA0eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHY 2,0 72
Kontaktnas padora (KP): 0,89 32
Jlexuunu (JIek) 0,44 16
JlaGopaTopHbie padoTsl (JIad) - -
[Ipaktuueckue 3ausarus (113) 0,44 16
CamocrositesibHas padora (CP): 0,61 22
Buja koHTpoOJIfA: IK3aMeH 0,5 18

Ob6bveMm
BI/II[I)I yqeﬁﬂoﬁ paﬁon B 3aueTHBIX B acTp.

eIMHULIAX qacax
OO0mas TpyA0eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY IVIaHY 2,0 54
Konraktnas pa6ora (KP): 0,88 24
Jlexuum (JIek) 0,44 12
JIaGoparopHsie paboTsl (JIabd) - -
[IpakTueckue 3anstus (I13) 0,44 12
CamocrositesibHas padora (CP): 0,61 16,5
Bupa koHTpOJIA: IK3aMeH 0,5 13,5
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AHHOTaN U Y4eOHOH MPOrpaMMbl JHCHHUILIMHBI

«MexaHnyeckue MpoUecchl H aNNapaTbl TEXHOJIOTHH NMepepadoTKU MOJIUMEPOB»

(b1.B./1B.08.01)

1. Iesb AUCHUTLUINHBI — GOPMHUPOBAHKE Y CTYJCHTOB OCHOB WH)XCHEPHOT'O MBITILIICHUS.

2. B pe3yabTaTe H3y4yeHusi TUCHUIIMHBI CTYI€HT J0JIKEeH:

Ob6nanate caepyomumu oowenpogeccuonarvuvimu (OIIK) v nmpodeccuonansuspiMu (I1K)
KOMITETCHITUSIMHU:

- CIIOCOOHOCTHIO M T'OTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX
JMCUUILIMH B ipodeccuonanbHoM aesitenbroctd (OITK-1);

- TOTOBHOCTHIO HCIOJIb30BaTh 3HAHUS O COBPEMEHHOM (hM3MUECKOll KapTUHE MHUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOEHHHM  BEIIeCTBA Uil  [OHUMAaHMUS
OKpYyKaroliero mMupa u sisneruit mpupo;sl (OITK-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHHUHM BEIIECTBA, IPUPOJEC XUMUUYECKOU CBSI3U B
Pa3IUYHBIX KJACCaX XMMUYECKUX COCIMHEHUMN JJIsl TOHUMAaHUsl CBOMCTB MAaT€pUaIOB U MEXaHU3Ma
XMUMHYECKHX TPOIIECCOB, MPOTEKAIONINX B OKpyskatomieM mupe (OI1K-3).

- CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIUIO, To0UpaTh 000pyA0BaHuUE,
TOTOBHUTD 3asBKU Ha MPUOOpeTeHre 1 peMoHT obopynoBanus (ITK-9).

3Hamo:

- TEOPETUYECKHE OCHOBBI ITPOLIECCOB U3MEIbUEHUS U CMELICHUS;

- KOHCTPYKIIMH ¥ TIPUHITUTIBI JCHCTBUSI OCHOBHBIX COBPEMEHHBIX MAIITUH JIJIsI U3MEIbUCHUS U
CMEIIIEHUS MaTepHUaJIOB;

- METOJIMKH pacyeTa TEXHOJIOIMYeCKOro 000pya0BaHusl.

Ymemo:

- MPOBOJUTH MEXaHMYECKUE pacueThl 3JIEMEHTOB MAalIMH ISl U3MENbUEHUS U CMEIICHUS
MaTepHaoB.

Bnraoemy:

- HaBBbIKAMHM aHaJIM3a MEXaHUYECKHUX MPOLIECCOB XUMUYECKUX MMPOU3BOJICTB;

- TEXHOJIOTHYECKUMH pacyeTaMu 000pya0BaHuUs;

- pacueTamu TUIMOBBIX JIETAJIC MalllUH, OJIb3YACh clipaBOoYHOM uTepaTypoi u 'OCTamu.

3. KpaTkoe conep:kanue JUCHUNIUHBI

BBenenue

Ponbp mpeamera «MexaHUYecKHe MPOLIECCH M ammapaTbl XUMHYECKOH TEXHOJIOTUHU» B
dbopMUpOBaHMM HHXEHEpa XHMHKa-TexHojora. «MexaHuyecKkue TpOIecchl U amnmnapaThl
XUMHYECKONH TEXHOJOTMM» —OCHOBa [UIs MPOEKTUPOBAHMSI HOBBIX U COBEPLICHCTBOBAHMUS
JEUCTBYIOIUX TEXHOJIOTHYECKHX YCTAHOBOK XUMHUYECKUX MPEATPUATUH.

Pa3znen 1. U3MebueHne TBePAbIX BENIECTB

Ou3nko-MexaHndyeckue cBoiicTBa MaTepuanoB. CrocoObl  u3MenbueHUA. Teopuu
u3MenpyeHus. [[poOunku, paspymiaroiimue Marepuan ckatheM (IIEeKOBbIE, KOHYCHbIE, BaJIKOBbIE).
Jpobunku yaapHOTo JeHCTBUS (POTOPHBIE U MOJOTKOBBIE JIPOOMIIKH, MATbIEBbIE U3MEIbYUTEIN).
MamuHbl  yJapHO-UCTUPAIOIIET0  JeMCTBHS  (MENBbHMIIBI ¢  Bpamaroummcs OapabaHoM,
BUOpAIIMOHHBIE MENbHUIIBI). V3MeNnpYuTeNnu pa3gaBiMBAIONIETO M HCTUPAIONIETO ACHCTBUS
(OeryHHbIE METbHHUIIBI, KATKOBO-TAPENIbUAThIC U3MENBUYUTENN, OUCEPHBIE U3MENbUUTeNH). CTpyiHbIC
MenbHUIBL. O0IacTh MpUMEHEHUs, MPUHITUN IeHCTBUS, KiIaccudukarus.

Pazgen 2. Cmemenue
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[Tpoueccer cmemenus. Knaccudukamnus cmecuteneit. CMelieHre BBICOKOBSA3KUX MOJIMMEPOB
(4epBsiUHBIC MAIMHBI, BAJIKOBBbIE MalllMHbl). CMecuTenu mnepuoanydeckoro naercrsus. Kuneruka
npoiieccoB cMmenieHus. CmenieHue ceimyunx martepuaiioB. bapabannbie cMmecurtenu. YepBsuHO-
JIONacTHbIE cMecuTenu. JIeHTouHble cMmecurend. beryHkoBble cmecurend. LUpKyIaiuoHHbIE
CMECHUTENIM C IICEBIOOXKIKEHUEM CBIIyYero Marepuaja ObICTPOBPAILAIOLIUMCS POTOPOM.
Ycepenuurenu. CMecuTeNnn HEMPEPHIBHOTO ACHCTBUS. [ paBUTalinOHHBIE cMecuTeNd. Bubpanronnsie
cMmecuTenu. [IpAsMOTOYHBIE CMECUTEINH.

4. O0beM yueOHOM THCHHUILINHBI

Ob6BveM
Buabl yueOHoii paGoThI B 3aueTHBIX B akanem.
SIMHUTIAX qacax

O0uas Tpya0eMKOCTb IMCHUIIIHHBI N0 Y4e0HOMY IJIAHY 2,0 72
KonrakTnasi pa6ora (KP): 0,89 32
Jlexuunu (Jlek) 0,44 16
Jlabopatopubie padoTsl (JIab) - -

[IpaxTnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Bua xontpoJs: 3auer - -

O06bem
Buabl yueOHoii padoThI B 3adeTHBIX B actponowm.
eIMHULAX qacax

OO0mas TpyA0eMKOCTb JMCHHUIIJIMHBI 10 Y4eOHOMY IJIaHY 2,0 54
Konraktnas padora (KP): 0,89 24
Jlexuunm (JIek) 0,44 12
JlabopaTopubie padoTsl (JIab) - -

[Ipaktuueckue 3ausarus (113) 0,44 12
CamocrositesbHas padora (CP): 1,11 30
Bua xonTpoJs: 3auer - -
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AHHOTAIUSA Y4eOHOI MPOrpaMMbl TUCHUTLIHHBI
«MexaHuKa XHMHYEeCKHX NPOU3BOJCTB B TEXHOJIOTM U MepepadoTKe MOJTUMEPOB»
(b1.B./1B.08.02)

1. Heab IMCHUIUVIMHBI — HAYYUTh CTYJCHTOB TBOPYECKOMY MOAXOIY K BBIITOJHEHHUIO
WH)KCHEPHBIX pacyeToB Ha IMPOYHOCTH, JKECTKOCTh W YCTOHYMBOCTH 3JEMEHTOB KOHCTPYKIIHH,
JETAJIEW U Y3JIOB MALIMH U alnaparos.

2. B pe3ysabTaTe u3y4eHus JUCHUIIMHBI CTY/IEHT 10JIKEH:

Ob6nanate cneaywmumu oowenpogeccuonarvuvimu (OIIK) koMmnereHIUsIMH:

- CIIOCOOHOCTBIO W TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUILIMH B podeccuonanibHoi aesitenproctd (OITK-1);

- TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHHWS O COBPEMEHHON (M3MYECKOH KapTHHE MHpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOSHHHM BEIIeCTBA Ui  MOHUMAaHHUS
OKpYy Karoliero mMupa u siseruit mpupo;sl (OITK-2);

- TOTOBHOCTBIO MCIIOJIH30BATh 3HAHUS O CTPOSHHUH BEUIECTBA, IPUPOJIE XUMUIECKOH CBSI3U B
Pa3NMMYHBIX KTaccaX XUMHUECKUX COSIMHEHHI TSl TOHUMaHHsI CBOMCTB MaTepHaJIOB M MeXaHU3Ma
XMUMHYECKHX TPOIIECCOB, MPOTEKAONUX B OKpyskatorieM mupe (OTTK-3);

- CIIOCOOHOCTBIO aHAIM3UPOBATh TEXHUUYECKYIO IOKYMEHTALMI0, I00UpaTh 000py10BaHUE,

TOTOBUTH 3asBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanus (I1K-9).

3namo:

- OCHOBHBIC YPaBHEHHS W METOJbI PEIICHUS 3a/1a4 COTMPOTUBIICHUSI MaTepPHaJiOB U JeTanel
MaIlH;

- OCHOBHBIE METO/Ibl PACU€TOB Ha MPOYHOCTH U )KECTKOCTH AJIEMEHTOB KOHCTPYKIMI MaIINH
U anmnaparos;

- OCHOBBI TEOPUU pacyeTa JeTaieil U y3JI0B MalllMH 1 arapaToB XMMHUYECKON TEXHOJIOTHH.

Ymemo:

- TNPOBOAMTH PACYETHl DJIEMEHTOB KOHCTPYKUIUH Ha OCHOBE METOJOB CONPOTUBICHHUS
MaTepHasoB;

- paccuuTHIBaTh U KOHCTPYUPOBAThH JETAIU MAIIUH MO0 UCXOTHBIM JTaHHBIM;

- IPOU3BOAUTH PACUETHI [0 OCHOBHBIM KPUTEPHUSIM PabOTOCIIOCOOHOCTH M KOHCTPYHUPOBAHHUS
neTajed MallyH.

Braoemy:

- HaBBbIKAMH pacyueTa CONPOTUBIIECHUS MAaTepUaAIOB aHAIMTUYECKUMHU METOJaMHU;

- HaBBIKAMH BBIOOpA MAaTEPHAIIOB IO KPUTEPUAM MIPOYHOCTH;

- pacyeTamu THUIIOBBIX JI€Tajleil MalllkH, 0JIb3YACh clipaBoYHOM auTeparypoit u 'OCTamu.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

3.1. YI3rub »1eMeHTOB MAIllMH M aIllapaToB.

3.1.1. luddepennmanbHoe ypaBHEHHE H30THYTOW OCH Oallku. DHEPreTUYECKUN METO.
onpenenenusa nepemeniennii. Marerpan Mopa. [Ipasuiio Bepemaruna.

3.1.2. Pacyer cTaTu4yecku HEONPEAETUMBIX OAJIOK U paM.

3.2. I[Ipo4HOCTb COCYIOB U anmnapaToB.

Pacyer Ha MNpPOYHOCTH TOJCTOCTEHHBIX HMIMHAPOB. CroOCOObI MOBBIMIEHUS HECYIIeH
CIOCOOHOCTH TOJICTOCTEHHBIX IIMJIMH/IPOB.

3.3. CoenuHenue netanei MalvH.

Mexanunueckue nepeaayn. 3yOuatsie nepegauu. YepssuHble nepegaun. PeMeHHbIe nepenayun.
Penykropsl. [IpuMepsl cXeM peayKTOpOB.
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4. O0beM yueOHOM THCHHMILINHBI

Ob6beM
Buabl yueOHoii padoThI B 3aueTHBIX B akanem.
eIMHULIAX qacax

O0uas Tpya10eMKOCTb AUCHUIIIMHBI 110 Y4eO0HOMY ILUIaHy 2,0 72
KonrakTnasi pa6ora (KP): 0,89 32
Jlexuuu (Jek) 0,44 16
JlaboparopHbie paboTsI (JIad) - -

[IpaxTnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Bua konTpoJs: 3auer - -

O6bem
Buabl yueOHoii padoThI B 3aueTHbIX B actponom.
SIMHUTIAX qacax

O0uas TPyA0eMKOCTb JUCHUIIIMHBI 110 Y4eOHOMY IJIAHY 2,0 54
KonrakTHast pa6ora (KP): 0,89 24
Jlexuun (JIek) 0,44 12
JlabopaTopubie padoTsl (JIab) - -

[IpaxTnueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 1,11 30
Bua konTpoJs: 3auer - -
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AHHOTanuA padoyeil NPOrpaMMspl JHCHHUILJIMHBI
«Du3nyeckasi XuMus MoJuMepHbIx Marepuasion» (b1.B./[B.09.01)

1. Heap AMCHMIUIMHBI — O3HAKOMHUTBHCA C TEPMOJAMHAMUYECKON TEOpUEeH pacTBOPOB
AJNEKTPOJIUTOB M IJIEKTPOXUMUUYECKHUX IIenel (raJlbBaHUYECKUX 3JIEMEHTOB), MOHATH OCHOBHBIE
KHHETUYECKUE 3aKOHOMEPHOCTH TIPOTEKAHUS XUMHUYECKHUX TMPOIECCOB, pOJIb KaTaiau3a s
XUMHYECKON TEXHOJIOTHH.

2. B pe3yabTaTe H3y4eHusi TUCHUIIMHBI CTYIEHT J0JIKEH:

Ob6nanate cneaywomumu npogeccuonarvuvimu (11IK) xomnereHuusMu:

- CIOCOOHOCTHIO TUTAHUPOBATh M MPOBOIUTH (DU3NUYCCKUE U XUMHUYCCKUE IKCICPUMEHTHI,
MPOBOAUTH OOPabOTKY HX pE3yJbTaTOB M OILICHUBATh IOTPEIIHOCTH, BBIJIBUTATh THUIIOTE3bl U
YCTaHABIIMBATh TPAHUIIBI HMX TMPUMEHEHHS, TPUMEHSITh METOJbl MAaTEMaTUYECKOro aHaiu3a Hu
MOJICIIMPOBAHUS, TEOPETHUYCCKOTO U IKCIIEpuMeHTaIbHOTO rcciaenoanus (ITK-16);

- TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUS OCHOBHBIX (DU3UYECKUX TEOPUU JUIsl pEIIeHUs
BO3HUKAOIMNX (U3UYECKUX 3a/1ad, CAMOCTOSTEIHLHOTO MPUOOpeTeHusl (PU3NYECKUX 3HAHUM, IS
MMOHUMAaHUSI TIPUHIIMIIOB pabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCIJI€ BBIXOSIINX 32 MPEIEIbI
KOMITETEHTHOCTH KOHKpeTHoro Hanpasienus (ITK-19).

3Hamo:

- OTJUYHUTENIbHBIE OCOOCHHOCTH B TIOBEIECHUM PACTBOPOB DJIIEKTPOJIMTOB, CBSI3aHHBIC C
MPOXOXKACHUEM DICKTPUUECKOTO TOKa;

- TEOPHIO TATbBAHUYECKHUX SIBJIICHHI;

- TEOpPHH KWUHETHUKH, MyTH TEOPETHYECKOTO pacyeTa CKOPOCTEH XWMHYECKHX PEaKIuid U
OTrpaHHYEHUs B IPUMEHUMOCTH PaCUETHBIX METOJIOB;

- OCHOBBI TE€OpUU (POTOXMMHUYECKMX W ULEMHBIX pPEaKIHi, 0COOEHHOCTH HX CTaJIUHHOTO
MPOTEKaHHUS U YCIIOBUS OCYILIECTBICHHUS;

- OCHOBHBIE 4YepThl TOMOT€HHOTO U TETEPOreHHOI0 KaTallu3a, NPUYUHBI YCKOPEHHUS
XMMHYECKOT0 Mpolecca B MPUCYTCTBUU KaTaau3aTopa.

Ymemo:

- IPUMEHTh KOHTYKTOMETPHUUECKHE U MOTEHIIMOMETPUYECKUE U3MEPEHHUS ISl OIIPEeIeIICHUS
TEPMOJUHAMUYECKUX (PYHKIMH XUMUYECKHX peakluid, KOHCTAHTbl TUCCOLHUAINH, MPOU3BEICHUS
pactBopumMocTH, pH pacTBOpoB U T.1.

- OPUMEHSTHh TEOPETHYECKUE 3HAHUS W DSKCIEPUMEHTAJbHbIE METOJbl HCCIEA0BaHUS
(bu3nuecKoi XUMHHU JIJIs1 PELIEHUsS] BOMPOCOB, BOSHUKAIOIINX MPU U3YYEHUU KMHETUKH XUMHUYECKUX
peaxkuui;

- MPOBOJIUTH aHAIIU3 U KPUTUYECKH OICHUBATH MOJTYYCHHbIE IKCIEPUMEHTAIbHbBIE JTaHHBIC,
000011aTh ¥ J1e1aTh 000CHOBaHHBIE BHIBOJIBI HA 0a3e MPOBEAEHHBIX OMBITOB.

Bnaoemo:

- KOMIUIEKCOM COBPEMEHHBIX AIEKTPOXUMUYECKUX METOJIOB UCCIICTOBAHMS JJIsl OTNIPEICICHHUS
TEPMOJUHAMUYECKHUX XapaKTEPUCTUK JEKTPOIUTOB U XUMUUECKUX PEaKLIU;

- METOJaMHU ONPEJEICHUS NOPAJIKA U CKOPOCTH PEaKLUUM, YCTAHOBJIEHHS JIMMUTHPYIOLIEH
CTaJIMU U MEXaHHW3Ma U3y4aeMol XMMHUECKOIN peakinu;

- HaBBIKAMH COCTaBIICHHS TallbBaHWYECKUX DJIEMEHTOB JJsi LeJlel OmpeneraeHus
TEPMOJUHAMUYECKHX XapaKTePUCTUK M KOHCTAHT PAaBHOBECUS UCCIIEYyEeMOI peaKIny;

- 3HAaHHUSAMH OCHOBHBIX 3aKOHOB XMMHMYECKOW KHHETHUKH, BIHMSIHHUS DPA3NUYHBIX (PAKTOPOB
(TemmepaTypsl, JaBJICHUS, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKON PEaKIIHH.
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3. KpaTkoe coaep:kaHue TUCHUNIUHBI:

PactBopbl 3sekTpOJMTOB. Onekrpoctathueckas Tteopus Jlebas-Xrookkens. Pacuer
AKTUBHOCTH UM CPEIHUX HWOHHBIX KOI(P(PHUIIMEHTOB AaKTUBHOCTH CHIBHBIX JJICKTPOJHUTOB B
pa30aBICHHBIX ¥ KOHIICHTPUPOBAHHBIX PACTBOPOB M PACTBOPAX YMEPEHHOW KOHIIEHTPAIIWH.
VY aenbHas © MOJISIpHAS! AJIEKTPUUECKUE MPOBOAUMOCTU. CKOPOCTH JIBHKEHUSI U TIOIBUKHOCTH HOHOB.
[IpenenbHble MOJSIPHBIE AJIEKTPOMPOBOJHOCTH HMOHOB. 3aKOH HE3aBUCHMOIO JIBIKEHUS HOHOB
Konbpayma. [Tpumenenne usmepeHnii 3JIeKTpUYECKOr IPOBOJAUMOCTH JUISl ONIPEACIICHUS CTENEHU U
KOHCTAHTBI JUCCOIMAIIUH CJIA0BIX 3JIEKTPOJIUTOB.

DJleKTPpOXMMHUYecKHe cucTembl (1enu). Bo3HUKHOBEHME CKauka MOTEHI[MAIa HAarpaHUIEe
pasnena npoBogHukoB | u Il poma. JIBoiiHOW snekTpuyecKuil ciaod. DIEKTPOJABMKYIAs CHUJIa
raJlbBAaHUYECKOTO  DJIEMEHTa,  DJJEKTPOJHBIA  MOTEHIHAN.  TepMoJWHAMHYEcKass  TEOpHs
raJbBaHUYECKUX SIBJICHUH, ypaBHeHUEe HepHcTa. DnexTpoxuMuueckast opMa OCHOBHOTO ypaBHEHHS
TepMoArHAMUKH, TemneparypHbii kodpdunuent IC. Dnexrpomast | u Il poma, razoBbie u
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIE JIEKTPOIbI. THIIBI TAIBbBAHUYECKUX DJIEMEHTOB: XMMHYECKHE,
KOHIIGHTPAIIUOHHBIE, C MEPEHOCOM U 0e3 mepeHoca. XMMHUUYECKHEe WCTOYHMKU TOKA, TOIUIMBHBIC
AJIEMEHTBHI.

Xumuveckass KHHeTHKA. CKOPOCTh XMMUYECKOW peaKkMy, KOHCTAHTa CKOPOCTH, TOPSIAOK 1
MOJICKYJISIPHOCTh peakiuu. KnaeTrka HeoOpaTUMBIX peakiuid 1-1o, 2-ro, 3-ro ¥ HyJICBOT0 HOPSIKOB.
JuddepennnanbHbie ¥ HHTErPaTbHBIE METOIBI OTIPEACIICHUS TTOpsiaKa peakiuu. CII0KHBIE PEaKIUH.
[IpuHUIUIT HE3aBUCUMOTO TPOTEKAHHUS DJIEMEHTapHBIX peakuuid. OOpaTtumbie, TapajjieIbHBIC U
rmocienoBarenbHble  peakiiuu 1-ro mopsiaka. BrnusHue TemmepaTypsl Ha CKOPOCTh pPEaKIuH,
npuOmmkenHoe mpaBwio Baat-Todpda. VYpaBuenue Appenmyca, auddepeHImanpbHas U
UHTEerpanbHble (GOPMbI ypaBHEHUS. DKCIOHEHIUalIbHasg (popma ypaBHeHHs] AppeHuyca. DHeprus
AKTUBALMU U MIPEAIKCIIOHECHIINAIBHBIA MHOXKHUTENb.

Teopun XUMUYECKON KWHETHKHU: TEOpPHUsl AKTUBHBIX COYJApPEHUN M TEOpUs MEPEXOIHOTO
cocrossausi  TIIC  (akTUBUPOBAHHOTO KOMIUIEKCA). OHTAJIbIUS W OSHTPOMHS  AKTHBAIUH.
DoTOXUMHUYECKHE peakluu. XuUMuueckue U (GoTopu3NYecKue CTaaud, BTOPHUYHBIE IMPOLIECCHI.
Kuneruka ¢poroxumuueckux peakuuii. CeHcubunuzupoBannelie GoToxumMudeckue peakuuu. Llennsie
peaxkiuu, MEXaHu3Mbl 3apOKJICHHS, pa3BUTHSI U 00pbIBa 1enu. Hepa3BeTBIeHHbIE U Pa3BETBICHHBIC
LEMIHbIE peakuuu. BeposTHOCTHas Teopus pa3BeTBICHHBIX peakuuil. [IpenenbHbie sABIEHUS B
LEMHBIX PEAKLUSAX, HIDKHUM U BEpXHUU MTPEAEIIbl BOCILNIAMEHEHMS.

Karaim3. T'omoreHHbli U rereporeHHbll Katanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTAIMTUYECKUX peakuui. BiusHue katanu3atopa Ha TEPMOJAMHAMHYECKHE M KHHETHYECKHUE
napameTrpbl peakiuu. CeleKTUBHOCTh KaTalu3aTopa, KaTaJuTUYecKas aKTUBHOCTb. | OMOreHHBbII
karanu3. CIWTHBIA W pa3eNbHbII MEXaHW3Mbl KaTaIUTHYECKOTO JEHCTBUS. DHEPreTUYECKUE
JarpaMMbl B3aUMOJICHCTBUSL PEareHToB ¢ KatanuzaTopoM. OOmwmii u cnenuuueckuii KUCIOTHO-
OCHOBHOM Karanu3. Kartanus3 kommiiekcamu NepexoJHbIX MeTaioB. DepMEHTAaTUBHBIN KaTalu3.
['eTeporennslil kKatanu3. TUIIBI T€TEPOreHHBIX KaTAIM3aTOPOB. 3aKOH JIEHCTBYIOIIMX TOBEPXHOCTEH.
KuneTnka rereporeHHbIX peakiuiil.
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4. O0beM yueOHOM THCHHMILINHBI

Ob6beM
Buner yaeGnoit padornt B 3auernbix | B akanmem.
eIMHULIAX qacax

OO6masi TpyA10eMKOCTh JUCHHUIIJIMHBI M0 Y4eOHOMY MIAHY 5,0 180
Kounraktnas patora (KP): 1,78 64
Jlexmuu (JIek) 0,89 32
JlabopartopHbie paboTsr (JIad) - -

[Ipaktuyeckue 3austus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Bujx koHTpoJIsI: IK3aMeH 1,0 36

O6bem
Buze yueouoii padorst B 3agernbix | B acTpoH.
CIMHUTIAX gacax

OO0uas TpyA0eMKOCTb IMCHUIITIHHBI M0 Y4e0HOMY IJIAHY 5,0 135
Konraktnas patora (KP): 1,78 48
Jlexuu (JIek) 0,89 24
Jlabopatopubie padoTsl (JIab) - -

[Ipaktuueckue 3ansarus (I113) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
Bua xoHTpoJIfA: IK3aMeH 1,0 27
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«XuMHYecKasi KHHETHKA peaknuii cuHTe3a noammepos» (b1.B.J1B.09.02)

1. Heap 1MCUMNIMHBI — OBIIA/ICTh 3HAHUSIMHA 00 OCHOBHBIX KHHETHUECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMHUYECKUX IMPOIIECCOB, MyTAX BBISIBICHUS METOJOB, IMO3BOJISIIONINX YCTAHABIUBATH
MIPUPOTY CKOPOCTH-OTPEICIISAIONIEH CTaIuU M JICJIaTh BBIBOJBI O BOBMOKHOM MEXaHHU3ME PEaKIUH,
MMOHUMAThH POJIb KaTaJIu3a ISl XUMUICCKOW TEXHOIOTHH.

2. B pe3yabTaTe H3y4eHusi TUCHUIIMHBI CTYI€HT J0JIKEH:

Ob6nanate cneaywomumu npogeccuonarvuvimu (11IK) xomnereHuusMu:

- CIOCOOHOCTHIO TUTAHUPOBATh M MPOBOIUTH (DU3NUYCCKUE U XUMHUYCCKUE IKCICPUMEHTHI,
MPOBOJUTH O0OpPa0OTKYy WX pe3yJbTaTOB W OICHWBATH IOTPEIIHOCTH, BBIABUTATh THIIOTE3BI H
YCTaHABJIMBATh TPAHMIBI WX TPUMEHEHUS, NMPHUMEHATH METOABl MAaTEeMaTHYECKOTO aHaim3a |
MO/JICIMPOBAHUS, TEOPETHUYCCKOTO U IKCIIEpuMeHTaIbHOTO rcciaeaoanus (ITK-16);

- TOTOBHOCTBIO WCIIOJB30BaTh 3HAHHUS OCHOBHBIX (DH3WYECKHX TCOPUU IS PEIICHHS
BO3ZHHKAIOMINX (PU3NICCKUX 3a7ad, CAMOCTOSATEIBHOTO TPUOOpETeHHs (DU3MUSCKUX 3HAHWU, IS
MMOHWMAHWS TPUHITUIIOB pabOTHI MPHOOPOB W YCTPOWCTB, B TOM YHUCIIC BBIXOISAIINX 3a TPEICIIbI
KOMITETeHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19).

3nameo:

- OCHOBHBIC KHHETUYECKHE 3aKOHOMEPHOCTH NIPOTCKAHUS XUMHUISCKUX PEAKIIHI;

- TEOPUU XUMHYECKOW KHMHETHKH, ITyTH TEOPETHUYECKOTO pacyeTa CKOPOCTEH XUMHUYESCKUX
peaKIuii ¥ OrpaHUYCHHS B IPUMEHUMOCTH PACYCTHBIX METOJIOB;

- OCHOBBI TeOpHH (POTOXMMHUCCKUX H IIEITHBIX PEaKIui, pEeakIuii B pacCTBOpax. 0COOCHHOCTH
WX CTAUIHOTO MPOTEKAHUS U YCIIOBHS OCYIIECTBIICHHUS,

- OCHOBHBIC 4YepThl TOMOTCHHOTO M TETEPOreHHOTO KaTalli3a, NPUYHHBI YCKOPCHUS
XHUMHUYECKOTO IpoIecca B MPUCYTCTBUU KaTaau3aTopa.

Ymems:

- TPHUMCHATh TCOPCTHUYCCKHE 3HAHUS W OSKCIICPUMEHTAIBHBIC METOJBI HCCIICIOBAHUS
(U3HYECKON XUMHH JIJISl PEIICHUS BOIPOCOB, BOSHUKAIOIIMX MPU U3YYCHUN KMHETUKH XUMHUYCCKUX
peaKIuii;

- HaXOJIUTh CKOPOCTh M YCTAHABIIMBATh MOPSIOK XUMUYCCKOU PCAKIUH;

- MPOBOJIUTH aHAJIN3 M KPUTUYECCKH OICHUBATH MOJYYCHHBIC YKCICPUMEHTAIbHbBIC JTaHHBIC,
0000111aTh ¥ JIe1aTh 000CHOBAHHBIE BBIBOJIBI HA 0a3¢ MPOBEJIEHHBIX OMBITOB.

Bnaoemso:

- 3HAHHUSIMHM OCHOBHBIX 3aKOHOB XMMHYECKOM KHHETHKH, BJIMSIHHS DPAa3JIMYHBIX (PAKTOPOB
(TeMmiepaTypsl, JaBJICHUS, KaTaM3aTOpa) Ha CKOPOCTh XMMUYECKOH pEaKIIiH.

- KOMILJIEKCOM METOJIOB OIPE/ICIICHHUS MTOPS/IKA U CKOPOCTH PEAKIUH;

- MOAXOJaMH JUIS YCTAHOBIICHHS JIMMHTUPYIOIICH CTaJdd M MEXaHHW3Ma H3ydyaeMou
XUMHUYECKON PEaKIIMH.

3. KpaTkoe coaep:kanue THCHUATLIAHBI

Xumuyeckasi KuHeTuka. CKOPOCTh XUMUYECKON peakluy, KOHCTAHTa CKOPOCTH, TIOPSTIOK U
MOJIEKYJISIPHOCTH peakiuu. KuneTnka HeoOpaTuMbIX peakuuii 1-ro, 2-ro, 3-ro ¥ HyJeBOT0 HOPSIKOB.
HuddepennnanbHbie 1 UHTETpabHbIE METOIBI ONIPeIeIeHUs TOpsaKa peakinuu. CI0oKHbIE PEaKIiu.
[IpyHIMI HE3aBUCUMOTO MPOTEKAHMs AJIEMEHTapHbIX peakiuil. OOpaTuMmble, MapaiieiabHble H
nocneaoBareabHble peakiuuu 1-ro nopsaka. [IpuHIMN TUMUTHPYIOIIEH CTaIuU MOCIEI0BaTENbHOM
XUMHUYECKOH peakiinu. MeTo]1 KBa3uCTallMOHAPHBIX KOHIIEHTPALIUA, 00IacTh IpUMeHeHHs. BiusHue
TEMIEpaTypbl Ha CKOPOCTh peakuuu, npubmpkeHHoe mnpaBuio Bant-I'odda. VYpaBueHnue

171



Appennyca, muddepeHnnanbHas 1 HHTErpajibHble (HOPMBI ypaBHEHUs. DKCIOHEHIMANbHAsA hopma
ypaBHEHUs1 AppeHuyca. DHEprus aKTUBALUU U MTPEIIKCIOHEHIIMATIbHBIA MHOXKHUTEb.

Teopun XUMUYECKOM KHHETHKHU: TEOpPHUS AKTUBHBIX COYJAPEHUH U TEOpHs IEPEXOIHOIO
cocrossuusi TIIC (aktuBupoBaHHOro Komiuiekca). OcHoBHble monoxkeHuss TAC, MexaHU3M
akTuBanuu Mojekysl. KoHcTraHTa cKOpocTH OMMOJNEKYJIsIpHOM peakiuu. DU3nyecKuili CMbICIT
MPEAIKCIIOHCHITUAIBHOTO MHOXKHTENII M DSHEPTUM AaKTUBAllMM B paMKaxX TEOPUH aKTUBHBIX
coyaapenuii. Crepudeckuii (GakTop, HEOOXOIUMOCTh €Tr0 BBEICHUS B KWHETHYECKOE ypPaBHCHHE
peakuuu. JloCTOMHCTBA M HENOCTaTKM TEOPUM  AKTMBHBIX  coynapeHuid. MexaHusm
MOHOMOJIEKYJISIPHBIX Ta30BbIX peakiuil B pamkax TAC. Cxema Jlungemana. Teopus mnepexoHoOro
cocrosiuusi (aktuBupoBanHoro komruiekca) (TIIC wmmu TAK). OcnoBubie mnonoxenusi TIIC,
KHHETHUYECKasi CXeMma peakiuu. AKTUBHPOBAHHBIM KOMIUJIEKC W €ro cBoiicTBa. lloBepXxHOCTH
noTeHIMaabHoi sHeprun. KoopnuHara peakiuu, npoduiab MyTH PEAKIUU, SHEPTHS aKTHUBAIUU.
OHTaNBINUST W DHTPOMHUS aKTUBAIUMU. VICTONKOBaHHWE MPEIIKCIIOHEHIIUATEHOTO MHOXUTENS |
CTepuYecKoro (axkTopa B paMKax TEOPUHU NEPEXOJHOTO COCTOSAHMS. J[0OCTOMHCTBA M HENOCTAaTKU
TEOPUH.

DOTOXUMUYECKHUE pEaKIuu. XuMuueckue u ¢GoTtopusnyeckue CTaaud, BTOPUUYHBIC
nporecchl. Kunetmka Qoroxumudeckux peakiuid. CeHCHOUTM3UpOBaHHBIE (POTOXMMHUYECKUE
peakuuu. LlemHbie peakinu, MeXaHU3MBI 3apOKICHUS, Pa3BUTHS U 00pbIBa 11enu. Hepa3BeTBieHHbIC
Y pa3BETBIICHHBIC IIETTHBIE peaKiuu. BeposaTHOCTHAs Teopus pa3BETBICHHBIX peakiuid. [IpenensHbie
SIBJICHUSI B IICTHBIX PEAKIUAX, HUKHUH W BEPXHHUH Tpenensl BocruiameHeHus. OcoOeHHOCTH
MPOTEKaHUs XHWMUYECKMX peakuuid B pactBopax. Kierounslii spdext. Kunermyeckas cxema
MpOTEeKaHus OMMOJIEKYJISIpHOM peakuuu B pactBope. [IpenenbHble ciiydad MPOTEKaHUs PEaKIUH.
beictpeie  (muddy3noHHO-KOHTpOIMpYeMbIe) peakiuu, Au(Qy3noHHBIN TMpeaen KOHCTAHTHI
CKOpOCTH peakuuu. YpaBHeHue bpeHcrena-breppyma. KuHeTnka MOHHBIX peaklMii B pacTBOpax.
Bnusinue noHHOM CHIIBI pacTBOpa Ha CKOPOCTh PEaKLMil ¢ ydacTUeM UOHOB. MakpokuHeTrka. Poiib
mupdy3un B KUHETHKE TETEPOreHHbIX peakiuil. Pa3nuuyHble peXuMbl MPOTEKaHUSA PEaKIHii
(BHEITHSISI KHHETHYECKast 00J1acTh; 00IacTH BHEIIHEH U BHYTpeHHEeH quddy3un).

Karamm3. T'omoreHHbli U rereporeHHbll Kataiu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTAIUTUYECKUX peakuui. BiusHue katanu3atopa Ha TEPMOJAMHAMHYECKHE M KHUHETHYECKHUE
napameTrpsl peakiuu. CeleKTUBHOCTh KaTajlu3aTopa, KaTaJuTUYecKas aKTUBHOCTb. | OMOre€HHBII
karann3. CIWTHBIA W pa3lelbHbII MEXaHW3Mbl KaTaIUTHYECKOTO JEHCTBUS. DHEPreTHYECKUE
JarpaMMbl B3aUMOJICHCTBUSL PEareHToB ¢ Katanu3aTopoM. OOmwmii u cneuuuyueckuii KUCIOTHO-
OCHOBHOM Karanu3. Karanu3 kommiiekcamu nepexoJHbIX MeTaioB. PepMEHTAaTUBHBIN KaTalus3.
['eTeporennslii kKatanu3. TUIIBI TETEPOreHHBIX KaTAIM3aTOPOB. 3aKOH JIEHCTBYIOIIMX TOBEPXHOCTEH.
Kuneruka rereporennsix peakuuil. Teopun kataiusa.

172



4. O0beM yueOHOM THCHHMILINHBI

Ob6bveM
Buner yaeGnoit padornt B 3auetnrix | B akanmem.
eIMHULIAX qacax
OO6masi Tpya10eMKOCTh JUCHHUILIMHBI N0 Y4eOHOMY IJIaHy 5,0 180
Konraktnas patora (KP): 1,78 64
Jlexuu (JIek) 0,89 32
Jlabopatopubie padoTsl (J1ab) - -
[Ipaktuyeckue 3ansatus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Bujx koHTpoOJIsI: IK3aMeH 1,0 36
O6bem
Buabl yueoHoii paéornl B 3290 THEX B
aCTPOHOM.
CIMHUTIAX
gacax

OO0uas TPya0eMKOCTb JUCHUIIIMHBI 110 Y4eOHOMY IJIAHY 5,0 135
Konraktnas patora (KP): 1,78 48
Jlexmuu (JIek) 0,89 24
JlabopaTopubie padoTsl (J1ab) - -
[Ipaktuueckue 3ansarus (I113) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
Buja xoHTpoJIsA: IK3aMeH 1,0 27
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AHHOTanuA padoyeil NPOrpaMMspl JHCHHUILJIMHBI
«OcHOBBI KBaHTOBOW XumMun nosmumepon» (61.B./[B.10.01)

1. leab aAuCHUNIAHBI

- JIOTUYECKA OPraHU30BAHHOTO O3HAKOMIIEHUS C OCHOBHBIMM IIOHSTHSIMH COBPEMEHHOMN
KBaHTOBOM XHUMUH;

- W3YYEHHUS OCHOBHBIX KBAaHTOBO-XMMHMYECKHX METOJOB pacyeTa CTPOCHHS WU CBOWCTB
XHUMHYSCKHUX CHUCTEM;

- 03HAKOMJICHHS C OCHOBHBIMH MPEACTABICHUSIMHU O XUMUYECKOU CBSI3U U MEKMOJIEKYJISIPHBIX
B3aHMO/JICHCTBHIX

- 03HAKOMJIEHHUSI C 0COOEHHOCTSIMH XUMHUYECKOM CBSA3U, MEKMOJIEKYJISIPHBIX B3aUMO/IEHCTBUN
Y CBOMCTB MOJIEKYJISIPHBIX CUCTEM U TTOJIMMEPOB;

- IPUOOPETEHHST HABBIKOB PAOOTHI C OCHOBHBIMU KBAHTOBO-XUMUYECKUMH KOMITBIOTEPHBIMU
MPOrpaMMaMH, UCIOJIb3YEMbIMH Ha TTPAKTHKE.

2. B pe3yabTare n3y4eHus JUCHUNIMHBI 00y4alOLIMiics 0 MporpaMme GakajaBpuara
JOJIZKEH

Obnadams cnenyronumu npodeccuoHanbHbIME ([1K) komneTenusamu:

- CIOCOOHOCTh IIJIAHUPOBATh M TMPOBOJUTH (PU3NYECKUEC M XHUMHYECKHUE DKCIIEPHUMEHTHI,
MPOBOJUTH OOPabOTKY WX PE3yJbTaTOB M OIEHUBATh MOTPEITHOCTH, BBIJBUTATH THUIOTE3bl H
YCTaHABIMBAaTh TPAHUIBl UX MPUMEHEHUS, NPUMEHATh METOJIbl MaTEMAaTHYECKOIO aHajiu3a U
MOJICIMPOBAHUS, TCOPETHUCCKOTO U dKCIIepuMeHTaabHOro recieaoanus (ITK-16).

3uname:

- OCHOBHBIC MOJIOKCHUSI KBAaHTOBOW XMMHUH, COBPEMEHHOW TEOPUH XHMMHYECKON CBSA3U M
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUSA M MPUMEPHI €€ MPUMEHEHHS K KOHKPETHBIM XUMUYECKUM
CHCTEMaM;

- OPUHUMIB KOJWYECTBEHHOM XapakTepu3allMd AaTOMHOM W BJIEKTPOHHOW CTPYKTYphI
MOJIEKYJIAPHBIX CUCTEM U TIOJIMMEPOB;

- OCHOBHBIE B3aWMOCBSI3U MEXKIY OJJIEKTPOHHOH CTPYKTYpOH W (U3HKO-XUMHYECKUMU
CBOMCTBaMHM BEILECTB, JISKAIINE B OCHOBE YIIPABJICHHUS CBOWCTBAMHU;

- BO3MO>XHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHX PACUETHBIX METOJIOB U
00J1aCTH UX IPUMEHUMOCTH.

Ymems:

[IpumeHATh KBAHTOBO-XMMHUYECKHE MOAXOAbl MU METOABI Il pacyeTa, MHTEpPHpEeTalud U
MPEACKA3aHMs CTPOEHHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U TIOJUMEPOB.

Braoems:

DJIeMEHTapHbBIMU HABBIKAMU MPUMEHEHUS KBAHTOBO-XMMHUYECKHX MOJXOJ0B U METOJOB U
WHTEpIpETAllMd pe3yJIbTaTOB MpPU PEIICHUH MPAKTUYECKUX TEXHOJOTMYECKUX 3anad |
CTaHJIApPTHBIMU KBAaHTOBO-XMMHUUYECKUMH KOMITBIOTEPHBIMU MPOrPaMMaMH.

3. KpaTkoe coaep:xkanue TUCHUTLIHHBI
Beenenue. [Ipeamer kBaHTOBOM XMMUU. POJIb KBAHTOBOM XMMUHU B ONMCAHUU XUMHUYECKUX SBJICHUN
U IpoLeccoB. B3auMOCBA3b KIIACCUUYECKON U KBAHTOBOU MOJEIIEH MOJIEKYII.

Pa3nen 1. OOue npuHIMIBI KBAHTOBOW XUMHH

OCHOBHBIE TIOJIOKEHUSI KBAaHTOBOM MeEXaHUKU. BapualMOHHBIA METOA HaXOXKIACHUS
BOJTHOBBIX (yHKIHH. [Ipnbnmxenne He3aBUCUMBIX YacTHIl. MeTO/1 CaMOCOTIIACOBAHHOTO TOJIS IS
aToMoB. [Ipubmnkenue eHTPaTbHOTO TOJs. ATOMHBIE OPOUTANIN U UX XapaKTePUCTUKH.

OAHOAIIEKTPOHHBIE M MHOTOYJIEKTPOHHBIC BOJIHOBBIC (DYHKIIUU M METO/IBI UX pacyeTa.

174



AHTHCHUMMETPUYHOCTD JIEKTPOHHON BOMHOBOW (yHKIMH. CruH-opOuTanu. JlerepMuHaHT
Creiirepa. BBenenue B meroansl Xaptpu-®Poka u Kona-llIama, xumudeckasi TpakTOBKA PE3yJIbTAaTOB.
DNeKTPOHHBIE KOH(PHUTYpAIIUK ATOMOB C TOUYKH 3pEHHSI KBAHTOBOW XUMUH.

Pa3nen 2. Metosibl KBaHTOBOW XUMUH

[Mpubmmkenne  bopHa-Omnmenreiimepa, anaua0aTHYeCKUH  TOTEHIWMAT H  TOHSTHE
MOJICKYJISIpHON CcTpYKTypbl. Metoasl Xaptpu-®oka u Kona-IlIsma mist monexynsl. [Ipubmmkenue
MO JIKAO. DnektpoHHas Koppeisiuua. Meron KOHQUIypallMOHHOrO B3auMojeicTBus. Teopus
BO3MyIeHHH. Pacuer sHepruu qucconuanuy XMMHUYECKUX CBSI3EH.

Hepapxuss MeTonoB KBaHTOBOW XuMHMH. Hesmmupudeckas KBaHTOBas Xumus. ba3ucHble
GYHKIMU A7 HEAMIIMPHUYECKUX PAcdeTOB. ATOMHBIC M MOJIEKYJsipHbIE Oa3ucHble Habopwl. Poib
0a3ucHbIX (DYHKUIMH B ONUCAHUU CBOMCTB Mouiekyin. llomysmnupuueckue Meronabl. BanentHoe
NpuOIKEeHHe. T-3JeKTpoHHoe mnpubamxenue. Meton Ilappusepa-Ilonna-Ilappa. Ilpocroit u
pacIIUPEHHBIN METOABI XIOKKEIIA.

TO4YHOCTH KBAHTOBO-XMMHUYECKHX PACUETOB CBOWCTB MOJIEKYIIL.

Pa3nen 3. Xumuueckast CBS3b U MEKMOJIEKYJIISIPHBIE B3aMMO/ICHCTBHS

OpOuTanbHas KapTUHA XUMHUYeCKOM cBsi3u. KOHCTpyKTHBHass M J€CTpyKTHBHas
uHTepdepeHus opoburtaneil. MosekynspHble OpOUTaIM W MX CUMMETpHUiiHas Kiaccu(UKalus.
Koppensiiionnsle auarpaMMbl. DJIEKTPOHHbIE KOH(QUTYpallMM JBYXaTOMHBIX MOJIEKYJ. AHaIu3
3aceneHHocTel opoutaneit mo Mamnukeny. [lonstue o 3apsnax v nopsiaKax cBs3e.

[IpocTpaHCcTBEHHOE paclpeAesieHne JIEKTPOHHOW IIOTHOCTH W XUMHUYECKas CBS3b.
MexMoneKkyIspHble B3auMoAeHCcTBUA. [ledopManioHHast >J€KTpOHHAs IUIOTHOCTh. Cuiibl B
MOJIEKYyJIax.
3axmrouenue. KBaHTOBas XMMHUs KaK HHCTPYMEHT IIPOTHO3a B XMMUH.

4. O6beM yueOHOH THCHHIIINHBI

O6bem
Bunbr yue6Hoii padoTe B 3auetHsix | B akamem.
CIMHULIAX Jacax

OO0mas TpyA0eMKOCTb JMCUMIIMHBI 110 Y4eOHOMY IJIaHy 3,0 108
Konraktnas padora (KP): 0,89 32
Jlexuunm (JIek) 0,44 16
JlaGopaTopHbie paboTsl (J1ab) - -
[Ipaktuueckue 3ansarus (113) 0,44 16
CamocrositesbHas padora (CP): 2,11 76
By KOHTPOJIsI: 3a4eT ¢ OI[eHKOH - -
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O0beM

Bujipl yuednoii paboTet B 3auernbix | B actpom.
CIIUHUIIAX Jacax

OO0mas TpyA10eMKOCTh JUCHUIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTakTtHas pa6ora (KP): 0,89 24
Jlexuuu (Jek) 0,44 12
JlabopartopHbie paboTsr (JIad) - -

[IpaxTnueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 2,11 57

Buja KOHTpOJISA: 3a4eT ¢ OLEHKOM
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AHHOTaIUA padoyeil MPOrpaMMsbl TUCHUILIMHBI
«Xumusi monomepony» (b1.B./1B.10.02)

1. Heab AUCHMILUIMHBI — TOJYYCHHE TPEACTABICHUS O BEIIECTBAX M O CIOCO0aX HX
MOJIyYEHUS, HA OCHOBE KOTOPBIX IMOJYyYar0T OCHOBHBIE KJIACCHI TOJIMMEPOB, a HMEHHO:

— HHUIMATOPaxX paJMKaIbHOW U HOHHOW MOJMMEPHU3ALINY;

— MHUIHATOPAX HOHHO-KOOPIMHAIIMOHHOW MOJIMMEPH3AINH, B YaCTHOCTH [IUPKOHOIICHOBBIX;

— BUHHMJIOBBIX MOHOMepax (oneduHax, akpuiaarax, AMeHax u Jp.);

— MOHOMEpAX, TOJMMEPHU3YIOIINXCS C PACKPBITHEM ITHKIIA;

— MOHOMEpPax, OOPa3yMIIUX TOJUMEPhl B PE3yJIbTaTe PEAKIUH TMOJUIPUCOCTUHCHUS
(IMU30LMaHAThI, ATTOKCHIBI);

— MOHOMeEpax, 00pa3yMUX MOJIUMEPHI 10 PEAKIUU MMOJMKOHICHCANH (JIUEHBI, (EHOJIBI,
JTMKapOOHOBBIE KUCIOTHI U UX (XJIOP)aHTHIAPHUIBI U Jp.).

2. B pe3yabTaTe 3y4eHusl AUCHUIIMHBI CTYIEHT J0JIKEeH:

O6nanate cneaywmumu npogeccuonarvuvimu (I11IK) komnereHusMu:

- CIIOCOOHOCTHIO TUTAHUPOBATH M MPOBOJUTH (DU3NYCCKUE W XUMHUYCSCKUE IKCIECPUMEHTHI,
MPOBOJNTH O0pa0OTKy WX pEe3yJbTaTOB W OIEHWBATH IOTPEIIHOCTH, BBIJIBUTaTh THIIOTE3bI H
YCTaHABJIMBATh TPAHMIBI WX TPUMEHEHHUsS, NMPHMEHATH METOAbl MAaTEeMaTHYECKOTO aHaiwu3a |
MOJICIIMPOBAHUS, TEOPETHUECKOTO U IKCIIEpUMEHTaIbHOTro uccaeaoBanus (ITK-16).

3namy:

- XWMHYECKHE OCHOBBI IIOJIyYCHUS HamOoJiee pacIpOCTPAHECHHBIX  WHHUIIHATOPOB
TTOJTUMEPHU3AITHN U UHHIIMUPYIOIIHX CHCTEM;

- XMMU3M IPOIIECCOB MOIYYEHUS MOHOMEPOB, 00pa3yIOIIUX MMOJMMEPBI B PE3YJIbTATe LIEMHBIX
MIPOLIECCOB;

- CHHTETHYECKHE ACMEeKThl MOJYyYeHHs] MOHOMEPOB, OOpa3ylomIUX MOJUMEPHI B pE3yJbTaTe
CTYIEHYaThIX MTPOIIECCOB.

Ymems:

- BbIOMpaTh UCXOJHBIE pEareHThl, PACTBOPUTENH, KaTalu3aTopbl, (U3NYECKHe YCIOBUS TS
MOJTy4EHHsI TOTO WJIM UHOI'O MOHOMEPA;

- ONpENENATh KPUTEPHUH, BIMSIOIIME HAa BBIXOJ| BEILECTBA, PaBHOBECHE (I PAaBHOBECHBIX
peaxiuii), TernoBoi 3¢ GeKT peakiuii Ha KayKI0M dTarie MoTy4YeHus! OTJENILHO B3STOI0 PEICTABUTENS
MOHOMEPOB;

- BBIOMpATh CIOCOO OUMCTKU TOTO WJIM MHOTO MOHOMEpPA B 3aBUCHUMOCTH OT €r0 arperarHoro
COCTOSIHUSL, UCTIONIL30BaHMS PA3IMYHBIX KOMIIOHEHTOB PEAKIUH U CII0co0a ero MoTy4YeHHUs.

Braoemy:

- HaBBIKAMH TIOCTPOEHHS JIOTHYECKUX CXEM, IMO3BOJISIONIUX HanboJiee MPOCTHIM U JIOCTYITHBIM
CIOCOOOM TMOTyYUTh HEOOXOAUMBI MOHOMED;

- HaBBIKAMH TPOTHO3WPOBAHMS CHHTE3a XUMHUYECKUX COCIMHEHUN OMHUpasch Ha MEXaHU3M
BO3MOKHOT'O X TIPOTEKAHUS, TEOPUIO PE30HAHCA, 4 TAKXKE YUUTHIBAs BHEIIHUE U BHYTPEHHHE (PAKTOPHI;

- HaBBIKAMU TPOBENCHHUS] XUMHUUYECKMX MAHUMYJISIMNA Ui CHHTE3a MOHOMEPOB C Y4YETOM
MOCTABIICHHBIX TIEpE/ HUM YCIOBUI.

3. KpaTkoe coaep:xkanue QTHCHUNIUHBI:

CuHTe3 WHHIIMATOPOB paJWKAIbHON TMONMMEpU3ali — mepekuch Oenzomna, JIAK;
MHUIMATOPBl HOHHOW MOJUMEPU3AIINUA — KATHOHHOTO M aHMOHHOTO THUIIA; CHHTE3 METaJNIOIIEHOBBIX
WHUIMATOPOB HAa OCHOBE HMHJIEHA U (DIyOpeHa; CXeMbI MOJy4YeHHs dTHIIEHA B JabOpaTopuu U Ha
mpousBoJcTBe; cuHTe3 Dumepa-Tponmia; cmocoObl  TOMy4YeHUS MOJMBUHWIXJIOPUAA U
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TeTpadTOpPITUIICHA; aKpWUiIaThl — METWI(MET)aKpwuiaT, (MeT)aKpHIOHHTPUI, (MET)aKpuiaamua —
MOATAMHBIM CHUHTE3; OJHOBPEMEHHOE MOJyYCHHE CTHpOJa W MPONMUICHOKCU/IA; £-KalpoJiaKTam —
CEKCTEeTHAsl TeperpynnupoBka bekmaHa; W30mMpeH BapHATUBHBIN CHHTE3; MOJy4deHHEe (eHoma u
aleTOHa B pe3yJibTaTe CEKCTETHOM MEPErpynIUpOBKU IO KyMOJBHOMY CIOCOOY; KOHJIEHCALUs
¢deHoma u ameroHa ¢ oOpa3oBaHWEM JU(PECHUIONNPOIAHA, MPOMBIIUICHHOE MOJyYeHHE
SNUXJIOPTHAPUHA — XUMHUYECKHE AaCMEKThl; CHUHTE3 apOMaTHYECKUX H  alu(paTHUECKUX
JTUU30LIMAHATOB; TOJIYYEHUE STUJICHTIIMKOJSA C MCIOJIb30BAHUEM PA3IMYHBIX KaTalu3aTOPOB;
(dTaneBple KUCIOTHI W WX (XJOP)aHTHAPHUIBI;, TOJYyYEeHUE apOMATHUYECKUX U aln(aTudecKux
JTUAMUHOB; TIOATAITHBIN CUHTE3 KapOaMuI-MeIaMUH.
4. O0beM yueOHOM THCHHUILINHBI

O6bem
Buner yae6noit padoTst B 3auetnpix | B akanmem.
SIMHUTIAX qacax

OO6masi Tpya10eMKOCTh JUCHUIIMHBI 0 Y4eOHOMY IJIaHy 3,0 108
KonrakTnast pa6ora (KP): 0,89 32
Jlexuunm (Jlek) 0,44 16
JlabopaTopubie padoTs (J1ab) - -

[paxTnueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 2,11 76
Buja KOHTpOJIAA: 32a4€T C OLEHKOH - -

Ob6bveMm
Buabl yueOHoii padoThl Y — B actp.
eIMHUIIAX qacax

OO01asi TPYA0eMKOCTh THCIUTLIMHBI 110 YYeOHOMY IJIaHY 3,0 81
Konraktnas pa6ora (KP): 0,89 24
Jlexuunu (JIek) 0,44 12
JlaGopaTopHbie padoTsl (JIad) - -

[Ipaktuueckue 3ausarus (113) 0,44 12
CamocrositesbHas padora (CP): 2,11 57
Bua KoHTpOJIS: 3a4eT ¢ OLeHKOIH - -
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AHHOTanuA padoyeil NPOrpaMMspl JHCHHUILJIMHBI
«CunTte3 u uccienosanue noaumepon» (b1.B.JIB.11.01)

1. Ilesab AuCHUITHHBI — GOpMHUPOBaHKE TPO(HECCHOHATLHBIX KOMIIETCHIIUN 1 TOATOTOBKA K
MOCJICIYIOLIEM BBIMOJHEHUIO HAyYHO-HCCIIEIOBATEIBCKONM pPabOThl MOCPEICTBOM BBIMOIHEHUS
Hay4YHOT'0 MPOEKTa MO 3/JaHMI0 MpPErojaBareiss B 00JacTH CHHTE3a M HUCCIEIOBaHUS MOHOMEPOB,
BBICOKOMOJICKYJISPHBIX COSIMHEHUIN U MOTYUYEHUs TTOJIMMEPHBIX MaTepUaiOB Ha X OCHOBE.

2. B pe3yabTare u3yyeHus JUCHUIIMHBI CTYIEHT J10JIKEH:

Ob6nanate cneaywomumu npogeccuonarvuvimu (11IK) komnereHuusMu:

- CIIOCOOHOCTBHIO TJIAHWPOBATH U TPOBOAUTH (DU3NYECKHE U XUMHUYECKUE IKCIIEPHUMEHTHI,
MPOBOJIUTH 00pabOTKYy WX pe3yJbTaTOB M OIEHWUBATh IOTPEITHOCTH, BBIIBUTATH THIIOTE3Bl H
yCTaHABJIMBATh TPAHUIBI WX MPUMEHEHHS, MPUMEHSITh METOJIbl MaTEeMaTHYECKOTO aHajau3a |
MOJICTTUPOBAHMUSI, TEOPETHYECKOTO U SKCIIepUMEHTaIbHOT0 uccaenoBanus ([1K-16);

- TOTOBHOCTBIO HCITOJIb30BaTh 3HAHWE CBOWCTB XUMHUYECKUX DIIEMEHTOB, COCIMHEHHIM
MaTepHaioB Ha MX OCHOBE IS perieHus 3a1a4 npodeccnonansroi aestenbroctu (I1K-18);

=

- TOTOBHOCTHIO H3YyYaTh HAyYHO-TEXHHYECKYI0 HWH(POPMAILMIO, OTEYECTBEHHBIH U
3apyOeKHBIH OMBIT 10 Tematuke uccnenoanus (I1K-20).
SHame:

- TEOPETUIECKUE OCHOBBI TMOTYUCHHUS U IPUMEHEHNE HOBBIX IMOJMMEPHBIX MAaTEPHAJIOB;

- 0COOEHHOCTH IKCTIEPUMEHTAIBHBIX METOJIUK B 00JIACTH CHHTE3a TIOJIMMEPOB U OJIUTOMEPOB;
- METOBI ¥ TIOJIXO/IBI IO OIIEHKE CBOMCTB M XapaKTEPUCTUK HOBBIX MTOJIMMEPHBIX MAaTEPHAIIOB.
Ymemn:

- aJaNTHPOBATh METOJUKY SKCIIEPUMEHTA C YIETOM MMEIOIIErocss 000py0BaHNUS;

- paboTaTh Ha COBpPEMEHHBIX MNPHOOPAaXx W YCTAHOBKAaX, OPraHU30BBIBATH IPOBEICHHE
AKCIIEPUMEHTOB W UCTIBITAHUH, MPOBOUTH HX 00Pa0OTKY U aHAIM3UPOBAThH PE3YJIbTATHI;

- MPUMEHATh TEOPETUYCCKHE 3HAHUS, MOJTYYCHHBIC MPH M3YyUYCHUH CCTECTBCHHO-HAYYHBIX
JTUCIMILINH TS HHTSPIIPETALMN SKCIICPUMEHTAIbHBIX JTaHHBIX.

Braoembo:

- HaBbIKaMH OOpallleHHs C HAyYHOW U TEXHUYECKOH JMTepaTypoil M BBICTpauBaHHE
JIOTUYECKUX B3aUMOCBSI3€H MEX]ly pa3IMuHbIMU JIUTEPATYPHbIMU UCTOUHUKAMU;

- HaBBIKAMH MMOCTPOCHHS IPUYUHHO-CIICJICTBEHHBIX CBSA3EH MEX]y IKCIEPUMEHTAIbHBIMU U
TEOPETUYECKIUMHU JTaHHBIMH.

3. KpaTkoe coaep:kanue QTHCHUNIUHBI:

B mpouecce oOCBOEHHS OUCHUIUIMHBI OOYYaroIIMiics € TIOMOINBIO MPENoIaBaTels
BOCIIPOU3BOJUT W/UIHU pa3padaThIBacT HOBbIE METOIMKU CHHTE3a OJIMI'OMEPOB WIIH MOJIHMEPOB, UX
BBIJICTICHUS] U3 PEAKIIMOHHOW cMecH M O4uCTKU. [IpuMeHeHne QU3MKO-XUMUYECKHX, B TOM UHUCIIE
WHCTPYMEHTAJIBHBIX, METOJIOB HCCIICOBAHMS [UIsl YCTAHOBJICHHUS XUMHUYECKOHW CTPYKTYpBI,
MOJIEKYJISIPHO-MAaCCOBBIX ~ XapaKTEPUCTUK TMPOAYKTa peakiuu. HWHTeprnperanus pe3ylbTaToB
SKCIEPUMEHTa U 0OPMIICHHE OTYETa 00 HCCIIeIOBAHUY.
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4. O0beM yueOHOM TUCHUILINHBI

Ob6beM
Buner yaeGnoit padornt B 3auernbix | B akanmem.

eIMHULIAX qacax
OO6masi Tpya10eMKOCTh JUCHHUIIMHBI N0 Y4eOHOMY IJIaHy 3,0 108
KonrakTHas pa6ora (KP): 1,33 48
Jlexuuu (JIek) - -
JlabopartopHbie padboTs (J1ad) 1,33 48
[IpaxTnueckue 3anstus (113) - -
CamocrosiTtesannasi paéora (CP): 1,67 60
CamocTosiTeIbHOE U3YUCHHUE Pa3/IeTIOB JUCITUTIIMHBI 1,17 42
Jlpyrue BHIIBI CAMOCTOSATENBHOW PabOTHI 0,5 18
Bua konTpoJs: 3auer - -

O0bem
Buabl yueOHoili padoThI Y —— B actp.

SIMHUTIAX gacax
OO0mas TpyA0eMKOCTb JMCHHUIIJIMHBI 10 Y4eOHOMY IJIaHY 3,0 81
KonrakTHasi pa6ora (KP): 1,33 36
Jlexuunu (JIek) - -
JlabGopaTopubie padoTsl (JIab) 1,33 36
[Ipaktuueckue 3ansarus (113) - -
CamocrositesbHas padora (CP): 1,67 45
CamocTosTeIbHOE U3YYCHHE PA3ICTIOB JUCITUTIIMHBI 1,17 31,5
Jlpyrue BUIbI CaMOCTOSATEILHON paboThI 0,5 13,5
Bua konTpoJs: 3auer - -
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«HUccnenoanue nepepadorku noumepon» (51.B./[B.11.02)

1. Ieab TMCHUNJMHBI — PA3BUTHE Y CTYJCHTOB OakalaBpuara MPaKTUYCCKIX HABBIKOB IO
MIPOBEACHUIO MCCIIeIOBAaHUN OJIMMEPOB Ha Pa3IMYHbIX CTaIUAX Mpolecca nepepaboTKH.

2. B pe3yabTare n3y4eHus JUCHUNIMHBI 00y4alOLIMiicsl 10 MporpaMme GakajaBpuara
HOJIKeH:

Obnadams ClenyOUIMMHA KOMIIETEHITUSIMU:

- CIIOCOOHOCTBIO TUTAHUPOBATH M MPOBOIWTH (DU3UUYSCKUE U XUMHUYECKUE IKCIECPUMECHTEI,
MPOBOJNTH OOpa0OTKY WX pE3yJbTaTOB M OIEHUBATH TOIPEIIHOCTH, BBIJIBUTaTh THUIIOTE3BI U
YCTaHABJIMBATh TPAHMIEI WX TNPUMEHEHHS, MPUMEHSATh METOJbl MATeMAaTUYECKOrO0 aHallu3a H
MOJICIIMPOBAHUS, TCOPETUUECKOTO U SKCIIepUMeHTaNbHOTO nccneaoBanus (ITK-16);

- TOTOBHOCTBIO HCIIOJB30BaTh 3HAHWE CBOMCTB XMMHUYECKHX 3JIEMEHTOB, COCAMHEHHUU M
MaTepHaioB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccuoHanpHoi nesrenbroctH (ITK-18);

- TOTOBHOCTBIO W3y4YaTh HAyYHO-TEXHUYECKYI0 WH(OPMAIHMIO, OTCYCCTBEHHBIH U
3apyOeKHBII OMBIT 10 Tematrke uccnenopanus (I1K-20).

3uams:

- OCHOBHBIC TIOHSATHS U ONIPEICICHHSI, OTHOCSATINECS K H3ydaeMOU JUCIUILINHE;

- (bakTOphl, BIMSIONIME Ha Mpolecc NepepaboTKU M MOIy4YeHHE HU3JeNuidl TpeOyemoro
KayecTBa;

- TEOPETHYECKHE OCHOBBI M BO3MOXKHOCTH METOJIOB, MCIIOJIB3YEMBIX INPH HCCIEIOBAHUU
MIOJINMEPOB;

- pubOpsl U 000pyAOBaHUE, IPUMEHSIEMbIE ISl IPOBEICHUS UCCIIEIOBaHUI MOIMMEPOB B
rporiecce mepepadoTKH.

Ymemo:

- 000CHOBaHHO BBIOMpaTh HambOojee S(PPEKTUBHBIA METOA WM KOMIUIEKC METOIOB
UCCIeIOBaHMs epepabOoTKU MOTUMEPOB;

- aHANM3UPOBATh PE3YJIbTAThl UCCIECIOBAHUM MOJIMMEPOB, MOJyUYEHHbIE C HUCIIOJIb30BAHUEM
paccMaTpuBaeMbIX B Kypce METOJIOB.

Braoemy:

- uHdopMalnueil 0 CyIIEeCTBYIOIMIMX METO/aX HCCIEIOBAHMS U UCIBITAHUNA MOJIMMEpPOB U
MIPUMEHSIEMOM IIPHU STOM 000pYAOBaHUU;

- crioco0amMy MHTEpIpEeTaluy U 00pabOTKU MOIYYEHHBIX PE3YJIbTaTOB;

- npueMaMu TOuCKa HH(OpMAalMKU O MEeToJaX M METOAMKAX, a Takke pe3yJbTaTax
WCCIIEIOBAHMS TOJMMEPOB C HCMIOJIb30BAHHEM Pa3IMYHBIX METOJOB B ceTH MHTepHET u apyrux
pecypcax.

3. Kpartkoe cogep:xanue JTUCUMIIMHBI:

Paznea 1. UcciienoBanne nepepadoTku TEPMOILIACTOB

1.1 TloaroroBka K BBINOJHEHUIO Ja0opaTopHbix pador. U3rorosiienne o0pa3unoB
TEPMOILIACTOB /ISl IPOBeAeHUs HCCIeI0BAHUI

Beenenune. MHcTpykTax mo TexHuke Oe3omnacHocTd. Ompoc oOydaromuxcs Mo MpaBHiiaM
MOBEICHUA B Ja0OpaTOpUM M TEXHHKE O€30MacHOCTH. 3amlojHEHHE JKypHala IO TEeXHUKE
6e3omacHoctu. OCHOBHBIE TPEOOBaHUS K BEICHUIO J1a00paTOPHOTO JKypHaJa, MOArOTOBKE U 3alllUTe
1a00paTOPHBIX PadoOT.

JlaboparopHas paGora Ne 1.
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Ilens paboThI: O3HAKOMIJIEHHE CO CHOCOOAMHU IIOJIydyeHHs OOpa3loB TEPMOILIACTOB;
NoJiyyeHre 00pa3IoB TEPMOILIACTOB METOIOM JIUThS IO/ JaBJICHUEM.

OOBEKTHI: TPaHYIMPOBAHHBIN MM MOPOIIKOOOPA3HBIM TEPMOILIACT.

OOGopynoBaHue: JUThEBas MallMHA C JHUTHEBOM (opMoOi uIss mMoMydeHHs OOpas3loB B
COOTBETCTBUH € pa3mepamu, yctanoBiaeHHsiMu 'OCT 21341-2014.

CymHocTs pabOTBl COCTOMT B O3HAKOMJIEHHH CO cIoco0aMM TOMy4deHus oO0pasIoB
tepmoractoB B coorBerctBuM ¢ ['OCT 33693-2015 u I'OCT 12019-66 u noxydenun oOpas3LoB
TEPMOIUIACTOB METOJIOM JINThSI 10/ naBieHueM. [Ipu mpoBeneHnn nanHoW paboThl 0OydJarouIrecs
WCTIOJNB3YIOT 3HAHHUS ¥ HABBIKH, ITOJTyYEHHbIE TIPY BBITIOJTHEHUH J1a00paTOPHOTO MPAKTUKyMa B Kypce
«Texnomorust 1 000pyI0BaHKE MPOLIECCOB NMEPEPAOOTKU TOIHUMEPOBY.

1.2. OnpeneseHne TenJIOCTONKOCTH TEPMOILIACTOB 0 MapTeHcy

JIaboparopHas padoTa Ne 2.

Lenb paboTel: ompeneneHne TeIIOCTOUKOCTH o MapTeHcy o0paslioB, MOJYYEHHBIX MpU
BBITIOJTHEHUH J1a00paTopHOM paboThl Ne 1.

OOBeKTHI: 00pa3IBl TepMOIUIacTa, ¢ pasmepamu, coorBeTcTByromumMu ['OCT 21341-2014,
MIOJIy4Y€HHBIE NPH BBINOJIHEHUH J1abopaTopHOU paboTs! Ne 1.

OO6opynoBaHue: TIeYb ST K3MEPEHHSI TETNIOCTOMKOCTH, TEPMOMETPHI.

CymHocTh pabOTBI COCTOWT B OMNPEACTICHUH TEIUIOCTOMKOCTH TEPMOIUIACTa, CPaBHEHUH
MOJTyYSHHBIX 3HAUYEHHWH CO CIPaBOYHBIMH JaHHBIMH M yCTAHOBJICHWH MaKCHMAJIBHO JOMYCTUMOU
TeMIepaTyphl KCILTyaTalluy U3JEITHi, N3rOTOBJICHHBIX U3 MCCIIEAYEeMOT0 TIOJIHMEpa.

1.2. Onpenesienue 1eOpMALMOHHO-TIPOYHOCTHBIX M AJAre3MOHHBIX CBOMCTB 00pa3LoB
TepMOILIACTOB

JlaGopaTtopHas pabota Ne 4.

Ienp paboThl: M3ydyeHHE BIUSHUS IUIACTH(QUKALMU Ha J1eOPMALMOHHO-TIPOUYHOCTHBIE U
a/ir€3MOHHBIE CBOWCTBA MTOJIUMEPOB.

OOBEKTHI: TepMOILIACT (TIOJMBUHIIIAIIETATHAS TUCIIEPCHS ), TUTACTU(PUKATOP.

OOopynoBaHHe: CTEKISIHHbIE CTaKaHbl, OIOpETKa, MeIlanka, [UICHKa aHTUaAre3MOHHasd,
JelepyH, CYIIWIbHBIA IKad, pa3pblBHAas MalIMHA JUIl WCHBITAHUS IUICHOYHBIX MaTepHalloB,
yYHHMBEpCaJlbHasl UCIIbITATEe/IbHAS MalIMHA.

PaboTa cocTout u3 JBYyX 3TaIoB:

1. ITpuroroBnenue miacTUGUIUPOBAHHON MOJMBUHUIALETATHON JUCHEPCUM C PA3IUYHBIM
COJIep>)KaHUEM IUIACTH(UKATOpa M M3rOTOBJIEHUE IUIEHOK M3 MCXOJHOW M IUIACTU()ULIUPOBAHHON
NOJUBUHUJIALIETATHOM JUCIEPCUM IIyTEM HAaHECEHUs Ha AaHTUAAre3MOHHYI0 IOMJIOKKY C
nociuenymoomeil cymkoil B cymuiabHoM mkady npu temneparype 105 °C. IIpoBousat pactskeHue
MOJyYEHHBIX IUIEHOK Ha pa3pblBHOM MarminHe. [1o mosyuyeHHbIM 3KCIEepUMEHTAIbHBIM JIaHHBIM
CTPOATCS JMUHAMOMETPUUYECKHE KpPHUBbIE M PACCUMTHIBAIOTCS MPOYHOCTH M OTHOCUTEIbHBIE
YIUIMHEHUS TIPU PacTsHXKEHUU U pa3pbIBe.

2. Iomyuenue oOpa3lLOB Ui ONpENEeNeHUs] aJre3MOHHON MPOYHOCTH ITyTeM HaHECEHUs
UCXOMHOW M IUIACTU(HUIMPOBAHHBIX IOJIMBUHWIALETATHBIX JUCHEPCHM Ha NpeABapUTEIbHO
BbIpE3aHHbIE MOJIOCKU JIeIEPUHA, CKJIEUBAHNHU U3 MOMAPHO BHAXJIECT, BBIJCPIKKE B TeueHHe 2 4 6e3
rpy3a u 1 4 mox rpysom, coznatomum aasinenue 0,001 Mlla. [TomyuenHble 0Opa3iibl HCTIBITBIBAIOT Ha
pacTsHKeHHE U PaCCUUTHIBAIOT aIr€3MOHHYIO IPOYHOCTH MPH CIBUTE.

B pesynbTare mpoBeA€HHBIX UCCIEI0BAHUHN JeTIaeTcsl BBIBOJ O BIMSHUM IUIACTU(DUKALUY Ha
BEIMUYUHY Ae()OpMaIlMIOHHO-TIPOYHOCTHBIE U aJI'€3MOHHbIE CBOMCTBA MOJIMBUHUIIALIETATA.

1.3. Biansinne Hanmo/THeHHs HA nepepadaTbIBaeMOCTh TEPMOILIACTOB

JlabopaTtopHas pabota Ne 3.
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Llenp paboThI: M3ydeHUE BIIMSHHS HAMOJHUTEICH Ha IMOKa3aTelbh TEKY4YECTH pacIlIaBOB
TEPMOILIACTOB.

OOBEKTHI: TEPMOIUTACT - HE HAMIOJHEHHBIN U C PA3IMYHBIM COACPKAHNEM HAITOJIHUTEISL.

O6opynoanue: nmpudbop MNPT-M, Bechl, cekyHIOMEp, MIPUCIIOCOOICHNE IJIs Cpe3a CTPEHT
IoJINMEpa.

CymHOCTh paboOThl COCTOMT B ONPEICIICHUM TOKa3aTellsd TEKy4eCTH paciuiaBa oOpasIloB
TEPMOILIACTa C Pa3IMIHON CTEIICHBIO HAIOJIHEHUS MPHU 3aJaHHBIX TEMIIepaTypax M Harpy3kax |
BBIJIaUe 3aKIIOUCHUS O BIMSHUHM HAIMOJHEHUS Ha TmepepadaThiBaeMOCTh IOJIMMEpa, BBIOOpE
3¢ dEeKTUBHOTO METO1a TIEpepabOTKU HAIOJTHEHHOTO TEPMOIUIACTA B U3CITHS.

[IpoBenenue ycTHOro onpoca 1o Temam pasziesna 1.

Pasnen 2. UcciegoBanne nepepadoTku peaKkTomJIacToB

2.1. llpuroroBjeHne 00pa3l0B PEAKTOMJIACTOB /ISl HCCIeI0BAHUM

JlaGoparopHas pabota Ne 5

ens pabOoThl: MOArOTOBKAa O0OpA3IOB PEAKTOIUIACTOB JUIsl TMPOBEACHHUS HCIBITAHUM U
HCCIIEIOBAHUM MPHU BBINOJIHEHUHN J1a00paTOpHBIX padboT Ne 6 u 7.

OOBEKTHI: PEAKIIMOHHOCTIOCOOHBIE OJIMTOMEPHI, KAay4dyKH, OTBEPIUTEIH, CIIOCOOHBIE
OTBEPXJaTh TEPMOPECAKTHBHBIC OJIMTOMEPHl TIPU HOPMAJBHBIX YCIOBHUSX ¥  ITOBBIIIEHHBIX
TeMIeparypax.

O6opynoBaHue: CymUIbHBIN 1IKad, GOpMBbI ISl TOJTyYEeHHs 00pa3LoB.

CymIIHOCTh pabOTHI COCTOHUT B MPHUTOTOBJICHUH KOMITO3HUIIUM, COCTOSIIIUX U3 PEAKIIMOHHOTO
OJINTOMEPA W OTBEPIUTENS, W TOJYYCHHH OOpa3IOB PEaKTOIJIACTOB, COACPKAIIUX Pa3TUIHOE
KOJIMYecTBO oTBepautTens. OOpas3bl MOIydaroT METOAOM CBOOOAHOW 3aJMBKH B (OPMBI C
MOCNIEAYIOMEH BBIACPKKONH IMPU HOPMAJBHBIX YCIOBUSAX WM B CYHIWIBHOM IIKady (Bpems
BBIJICPKKU YKa3bIBACTCSI MPENOIaBATEIIEM).

2.2. U3y4yeHue BJMSHUS COCTABA W YCJOBHH OTBEp:KJAeHHS HA CTeleHb Ha0OyXaHus
3J1aCTOMEpPOB

JlaGopatopHas padora Ne 6

Henb pa®oThl: U3yueHUe BIUSHUS COAEPKAHMSI OTBEPAUTENS U YCIOBUN OTBEP)KJIEHUS Ha
CTerneHb Ha0yXaHUsl OTBEPK/ICHHBIX KayuyKOB.

OObekThl: 00pa3lbl, MOJY4YEHHbIE MpPU MPOBEACHUU JabopaTopHO paboTel Ne 5,
pacTBOPUTEIIH.

O6opynoBanue: npudop [Joraakuna, pe3uHoBas rpylia, BEChI.

CymHOCTh paboOThl COCTOUT B OIpPEEICHUH KMHETUKH HaO0yxaHHsl 00paslioB, COJAEpKAIINX
Pa3IMYHOE KOJIMYECTBO OTBEPAMUTENS U OTBEPKICHHBIX IPH HOPMAJIBLHBIX YCIOBUSX U IMOBBIIIEHHON
TeMIieparype.

Ha npubGope JlorankuHa mnoiydyaroT JaHHbIE 00 O0ObeMe PAacTBOPHUTENS, MOTJIOINIAeMOro
oOpa3niaMi C TEYEHHEeM BpEeMEHH. 3Has IUIOTHOCTh PACTBOPHUTENS, ONPEICNAIOT Maccy
MOTJIONEHHOTO PACTBOPUTEINS U PACCUUTHIBAIOT cTeneHb HabyxaHus. CTposIT 3aBUCUMOCTb CTETIEHH
HaOyxaHusi oT BpeMeHU. Ha ocHOBe aHanm3a MOJIYYEHHBIX PE3YyJbTAaTOB JENAOTCS BBIBOJBI O
BIIUSIHUU COJICPYKAHUSI OTBEPAUTENS M YCIOBUN OTBEPIK/ICHUS HA CTETIEHb HAOyXaHUs KaydyKOB.

2.3. M3yueHne BJINSIHUS COCTABA HA CBOMCTBA OTBEPAACHHBIX KOMIIO3UIHIA

JlabopaTtopHas padota Ne 7.

lenp paboThl: W3y4YeHHE BIHUSHUS COCTaBa OTBEPXKACHHBIX KOMIO3UIIMA Ha UX
ne(popMaIMOHHO-TIPOYHOCTHBIE CBOMCTBA U yJIAPHYIO BSI3KOCTb.

OOBeKThI: 00pa3Ilbl, MOTyUYEHHBIE MTPH MIPOBEIECHUH J1abopaTopHOU paboThl No 5.

OO6opynoBaHue: MallvHa JUIS UCIIBITAHUS Ha PACTsDKEHUE, YHUBEpPCAIbHAS MCIBITATeNbHAS
MarHa, «Konépy» nms onpeneneHus yaapHOU BI3KOCTH.
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CymHOCTh pabOThI COCTOUT B OINPEICICHHH HA HCIBITATEILHOM 000pYIOBAHUU IMPOYHOCTU
MIPU PACTSHKEHUU M U3rHO€ W YJapHOU BS3KOCTH OOpa3IloB, COJACPIKAIIMX PA3TUIHOE KOJIUYECTBO
orBepautens. [lo pesynpTaTam UCHBITAHUI PACCUMTHIBAIOTCA OIpenesieMble cBOMCTBA. JlemaeTcs
3aKII0YEHHUE O BJIMSHUU COCTaBa Ha JAe(OpMaIlOHHO-IPOYHOCTHBIE CBOMCTBA M CIIOCOOHOCTH
OTBEPkJACHHBIX KOMITO3UINI CONPOTUBIISITHCS YAAPHBIM BO3JICHCTBUSIM.

2.4. Brusinue ycioBuii nepepadoTKH Ha TEXHOJOTHYECKHe CBOMCTBA PeaKTOIIACTOB

JlaGoparopHas pabota Ne 8.

Ilenp paboThl: ompeAeNeHUE BA3KOCTH, WHAYKIMOHHOTO TEpHOJa ¥ BPEMEHHU
KU3HECITOCOOHOCTH KOMITO3HIIHA, OTBEPIKIAEMBIX TIPH PA3IMYHBIX TEMIICPATYPHBIX YCIOBHIX

OOBEKTHI: PEAKIIMOHHOCTIOCOOHBIE OJTUTOMEPHI, OTBEPIUTEIH.

O6opynoBanue: BUCKO3UMETP «PeoTecTy, BeChl, CTakaHbl CTEKJISTHHBIC JIsi TPUTOTOBJICHUS
KOMIIO3HIIUH.

CymHOCTh PabOTHI COCTOWT B MPUTOTOBIICHUW KOMIIO3WIIMM W W3YYCHHH JTUHAMHKHU
W3MCHCHHS €€ BS3KOCTH IPH TPEX PA3IMYHBIX TEMIIEpPATypax; OMPECIICHUH IO IMOJTyYCHHBIM
KPUBBIM  3aBHCHUMOCTH  BSI3KOCTH OT BPEMEHH HMHAYKIIMOHHOTO TIEpHOJa ¥  BpPEMEHHU
KU3HECTIOCOOHOCTH KOMITO3MIIMM, a TaKXKe pacdyere DHEPruud aKTUBAIMU BS3KOTO TEYEHUS TIO0
JAHHBIM, TIOJTYYeHHBIM M3 TpaduKka 3aBUCUMOCTH BSI3KOCTH OT OOpaTHOW Temmeparypsl. [lemaercs
3aKJIIOYEHUE O BIUSHUM TEMIIEPATypPHBIX YCIOBUH MepepabOTKH HA TEXHOJIOTHYECKHE CBOWMCTBA H
SHEPTUU aKTUBAITUH BSI3KOT'O TEUCHUS PEAKTOIIACTUYHBIX TIOJTHMMEPOB.

VYcTHBIN onpoc 1o TeMaMm paszaena 2.

4. O0beM yueOHOMH TUCUUTIHHBI

O0bem
Buabl yueOHoi1 padoThI B
3a4eTHLRIX | B akagem.
eIMHUIIAX qacax
OO6masi Tpya10eMKOCTh JUCHHUIIMHBI TI0 Y4eOHOMY IJIaHy 3,0 108
Konraktnas pa6ora (KP): 1,33 48
Jlexuunm (JIek) - -
JlaGopaTopHbie paboTsl (J1ab) 1,33 48
[Ipaktuueckue 3ansarus (113) - -
CamocrositesbHas padora (CP): 1,67 60
CamocTosTeIbHOE U3YYCHHUE PA3/ICTIOB JUCITUTIIHHBI 1,17 42
Jlpyrue BUIbI CaMOCTOSATEILHON paboThI 0,5 18
Bujx koHTpOJISI: 3aUeT - -
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Buabl yueOHol padoThI

O0BeM

B 3aueTHbIX B actp.
eIMHHIIAX qacax

OO0mas TpyA0eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHY 3,0 81
KonrakTHas pa6ora (KP): 1,33 36
Jlexuunu (Jek) - -
JlabopartopHbie paboTsr (JIad) 1,33 36
[IpaxTnueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 1,67 45
CamocTosiTeTbHOE U3YUCHHUE Pa3/IeTIOB JUCITUTIIMHBI 1,17 31,5
Jlpyrue BHIIBI CAMOCTOSATENBHOW PabOTHI 0,5 13,5
Bua konTpoJs: 3auer - -
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«HUccnenoBanue JakokpacouHbix MaTepuaios» (51.B.JIB.11.03)

1. Heap AMCHMIJIMHBI — O3HAKOMIICHUS OakaJiaBpOB C METOJaMU HCIBITAHUS U
HCCIIEIOBaHMsI CBOMCTB JIakOKpaco4HbIX MarepuaioB (JIKM) um moammepHBIX JTaKOKpacOYHBIX
nokpsiTuit (JIKII).

2. B pe3yabTaTe H3y4eHusi AUCHUIIMHBI CTYIEHT JI0JIKEH:

Ob6nanate cneaywmumu npogeccuonarvuvimu (11IK) komnereHuusMu:

- CIOCOOHOCTHIO TUTAHUPOBATH M MPOBOJUTH (DU3NYCCKUE M XUMHUYCCKUE IKCICPUMEHTHI,
MPOBOJUTH O0OpPa0OTKYy WX pe3yJbTaTOB W OIICHWBATH IOTPEIIHOCTH, BBIABUTATh THIIOTE3BI H
YCTaHABJIMBATh TPAHMIBI WX TPUMEHEHUS, NPUMEHATh METOJBl MATEeMAaTHYECKOTO aHaiu3a |
MOJICIIMPOBAHUS, TEOPETHUYCCKOTO U IKCIIEpUMeHTaIbHOTO rcciaenoBanus (ITK-16);

- TOTOBHOCTBIO HCIIOJB30BAaTh 3HAHWE CBONCTB XWMHUYECKUX 3JICMEHTOB, COCIUHEHUN U
MaTepHaJioB Ha MX OCHOBE JUIS perieHus 3a1a4 npodeccnonansroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HW3yYaTh HAYYHO-TEXHUYECKYIO HH(DOpPMAIMIO, OTEYCCTBCHHBIH U
3apyOeKHBII OMBIT 10 Tematuke uccnenoanus (I1K-20).

3uams:

- OCHOBHBIC HOPMATHBHBIC JIOKYMEHTBHI, KacarolIHecs MPUOOPOB, METOJOB M METOJHK
ncneTanusg 1 uccnenosanng JIKM n JIKIIL.

Ymemo:

- IpOBOANTH HcnibITaHus U ucciaenoBanus JIKM u JIKII.

Braoems:

- MIPUHIUIIAMU pabOThl HA OCHOBHBIX MpUOOpax Ui UCIBITAHUS M HCCIEA0BAaHUS CBONCTB
JIKM wu JIKTI.

3. KpaTkoe conep:kanue QTHCHUNTIUHBI

UccnenoBanue OCHOBHBIX CBOWMCTB »kuakoro JIKM u wu3ydeHwe MeTOAbl HCIBITAHMS:
onpenenenue Bs3kocTH 1Mo 'OCT 8420 (MCO 2431),xaxymeiics Bsaskoctu 1o bpykpunsay 'OCT
25271-93 ( UCO 2555, UCO 2884) , maccoBoii qoiu Henetyunx Beriects mo 'OCT 31939-2012 (
NCO 3251:2008), crenenn nepetupa mo 'OCT P 52753 (MCO 1524), yxkpoeiuctoctr o OCT 8784
( UCO 2814), pacrekaemocTH, crerneHu Boickixanus mo 'OCT 19007-73.

Omnpenenenus ocHoBHBIX aedekroB JIKIT B coorBerctBuu: ¢ I'OCT 9.032. Metonbt
OTpeJIeIICHUS aAre3un MOKpBITU 1 aare3nonHoi nmpounoctu JIKII B coorBercTBun ¢ 'OCT 15140—
78 (I'OCT 27890-88, 1SO2409, ASTM D3359). Meto/bl onpeaeieHus: TOMIHHbBI JaKOKPACOYHBIX
nokpbiTHii B cootBeTcTBHK ¢ [OCT P51694-2000 (MCO 2808-97). MeToab! onpeeieH st TBEPIOCTH
nokpbiTHst B cootBeTcTBUM ¢ 'OCT P 54586-2011 (MCO 15184:1998) I'OCT P 52166-2003 (MCO
1522:1998) , TOCT 4765-83, ASTMD2794, ISO 6272. Meroasl OnpeeIcHHUs 3IaCTUYHOCTH
MOKpbITHs Tipu u3rube B coorBeTctBum ¢ OCT P 52740-2007 (MCO 1519:2002) 'OCT P 50500-93
(MCO 6860-84) u 'OCT 6806-73, UCO 151928. Metoas! onpeneneuus npounoctu JIKIT mpu yaape
B cootBetctBUM ¢ [OCT P 53007-2008 ( MCO 6272-1:2002, UCO 6272-2:2002)) u TOCT 4765-73.
Omnpenenenue kopposzuoHHocToikoctu JIKII mo cranmapram 1SO 12944 | ISO 9227 . Crannaptsl
ASTM-B-117 wu ISO 9227 wucnelTaHuss B KaMmepe cojsHOro TymaHa. OmnpeneneHue
kopposuonHocroikoctr JIKIT B coorBerctermr 'OCT P 9.905-2007 (MCO 7384:2001). McnbiTanuit
Ha croiikocTh B arMmocdepHbix ycnoBusx no I'OCT 6992-68. Ompenenenue M3HOCOCTOWKOCTH
nokpeiTuit Mo 'OCT 20811 meton A, meron b, ASTMD 2486. TpeboBanus mo crerneHu Onecka
MOKPBITHI IS pa3nu4HbIX GakTyp (1o Oneckomerpy ®b-2 ). [puanunsr onpeaenenus nsera JIKII
no cucteme RAL u NCS(NaturalColorSystem),
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Omnpenenenue BopoctoikocTH, conectorkoctu JIKIT ( ucmbitanus Ha croiikocth JIKIT B
xunkux cpenax) B coorBerctBur ¢ 'OCT 9.403-80 meton A (I'OCT P 51691—2008).
4. O0beM yueOHOM TUCHUILIHHBI

Ob6beM
Buner yaeGnoit padoTt B 3auetnpix | B akanmewm.

SIMHUTIAX qacax
OO6masi Tpya10eMKOCTh JUCHHUILIMHBI N0 Y4eOHOMY MJIaHy 3,0 108
KonrakTnas pa6ora (KP): 1,33 48
Jlexuuu (Jlek) - -
JlaboparopHbie padboTs (J1ad) 1,33 48
[IpaxTueckue 3anstus (I113) - -
CamocrosiTtesannasi pa6ora (CP): 1,67 60
CamocTosiTeTbHOE U3YYCHHE PA3/IeTOB JUCITUTIIMHBI 1,17 42
[ToaroroBka B 3a4eTy 0,5 18
Bua konTpoJs: 3auer - -

O6bem
Buabl yueOHoili padoThI Y —— B actp.

CIMHUTIAX gacax
OO6masi TpyA0eMKOCTb JUCIHHIIJIMHBI M0 Y4eOHOMY MIAHY 3,0 81
Konraktnas pabora (KP): 1,33 36
Jlexuunm (JIek) - -
JlabopaTopubie padoTsl (J1ab) 1,33 36
[Ipaktuueckue 3ansarus (I113) - -
CamocrositesbHas padora (CP): 1,67 45
CamMocTosATeIbHOE U3YUCHHUE Pa3/IeTIOB JUCITUTIIMHBI 1,17 31,5
Jlpyrue BUIbI CaMOCTOSATEILHON paboThI 0,5 13,5
Bua konTpoJs: 3auer - -

187



4.5 TlpakTuku (B2)
AHHOTanus padoyeil NPOrpaMMbl Y4eOHOM NPAKTHUKH
«YueOHasl MPAKTUKA: MPAKTHKA MO MOJYYe€HHIO IEPBUYHBIX MPO(ecCHOHATBHBIX YMEHUI 1
HABBIKOB, B TOM YK CJIe IEPBUYHBIX YMEHUI 1 HABBIKOB HAYYHO- HCCJI€I0BATE/ILCKOM
aesteabHocT» (b2.B.01(Y))

1. Heab yueOHO# MPAKTHUKH: TTOJTyYCHUE CTYICHTAMU OOIIUX MTPEICTaBICHUI 00 OCHOBHBIX
BHJIaX TOJMMEPOB M TOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTepUAIOB HA WX OCHOBE, 3HAKOMCTBO C
XUMHUYECKOH TEXHOJIOTMEH WX TOJMY4YeHHS, a TAKKe IMOJYYCHHE MEPBUYHBIX MPOo(ecCHOHATBHBIX
YMEHHH W HABBIKOB IyTEM CaMOCTOSTEIHHOTO TBOPYECKOTO BBHITIOJHEHHS 3214, MOCTaBICHHBIX
MIPOTrpaMMOM IIPAKTUKH.

2. B pe3yabTare npoxoxkaeHus y4eOHOl NMpakTHKH oOydawimiics Mo mporpamme
O0axajiaBpuaTa J10JI7KeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I11K) koMmnereHusamu:

- CHOCOOHOCTHIO HCIOJB30BATh IpaBUja TEXHUKU O€30MacHOCTH, IPOU3BOJICTBEHHOU
CaHWTApPUH, MTOKAPHOU OE30MaCHOCTH W HOPMBI OXPaHbI TPY/a, U3MEPSTh U OLEHUBAThH ITapaMeTPhl
MIPOU3BOICTBEHHOI'O MUKPOKIIMMATa, YPOBHS 3alIbUIEHHOCTH 1 3ara30BaHHOCTH, IITyMa, ¥ BUOpAIIHH,
ocseteHHocTH padounx mect (ITK-5);

- CrnocOoOHOCTBIO TIPOBOJIUTH aHAIM3 CHIPhS, MAaTEepPHajJoB ¥ TOTOBOH MPOIYKIIWH,
OCYIIECTBIIATH OIEHKY pe3y/abTaToB ananu3a (ITK-10);

- CIIOCOOHOCTHIO TUIAHUPOBATH M MPOBOJIUTH (PH3MUECKUE M XUMHUYECKHE SKCIEPUMEHTEI,
MPOBOJUTH 00pabOTKy WX pE3yJbTaTOB W OIEHHWBATH IOTPENTHOCTH, BBIIBUTATh THUIOTE3bI U
YCTaHABIMBATh TPAHUIIBI UX NPUMEHEHHS, MPUMEHSATh METOJbl MaTeMaTUYEeCKOro aHalu3a H
MOJICIIMPOBAHUS, TCOPETUUCCKOTO M SKCIIEpUMEHTANBHOTO nccienoBanus (I1K-16);

- T'OTOBHOCTBIO HCIOJb30BaTh 3HAHUE CBOMCTB XMMHYECKHX JJIEMEHTOB, COCAMHEHUH U
MaTepHaIOB Ha MX OCHOBE JUTS PEIIeHHUs 3a1a4 npodeccrnonanbHoi aestensaoctu (ITK-18);

- TOTOBHOCTBIO H3y4aTh HAay4YHO-TEXHUYECKYI0 HH(OpMALNIO, OTEYECTBEHHBIH U
3apyOeKHBIN OIMBIT 10 TeMaTuke uccaemoBanus (ITK-20).

3namo:

- OCHOBHBIE BU/Ibl TOJIUMEPOB;

- OCHOBHBIE CIOCOOBI U TEXHOJIOTMYECKUE MapaMeTphbl MPOU3BOACTBA W/WIH NepepaboTKu
MOJINMEPOB.

Ymemo:

- OIPENENATh BUJ U HA3HAYCHUE TTOJTMMEPOB W/UIIM U3JICIHI HAa UX OCHOBE.

Braoemy:

- KOMIIJIEKCOM TME€PBOHAYAIBHBIX 3HAHUM U MPEICTaBICHUN 00 OpraHu3aliy MIPOU3BOJICTBA
Pa3IMYHBIX MTOJIMMEPOB U/UITU UX NepepaboTKu;

- HaBBIKAMHU HM3JI0KEHUS MOJYYCHHBIX 3HAHUU B BHJE OTYETa O MPOXOXKICHUH MPAKTHKH,
OMMCAaHUs MCXOJTHBIX MAaTEPHUaJOB, TEXHOJIOTMYECKOW CXEMBblI MPOU3BOJACTBA, KOHTPOJS KayecTBa
TOTOBOM MPOTYKITHH.

3. Kpartkoe conep:kanue y4eOHOH NPAKTHKH:

Y4eOHas mpakTHKa MPOBOIUTCS B 4 ceMecTpe B (hOpMe TEOPETUUECKUX 3aHATUH U SKCKYPCHIA.

1. O3HakoMJIeHHE C UCTOPHEN MPOU3BOJICTBA W/WIIM MEPEPabOTKH MOJIUMEPOB, UCXOAHBIMU
MPOIYKTAMHU TSl UX TIOTYYESHHUSI.

[TonumepHble MaTepuanbl U UX MECTO B MCTOPUHU 4YeloBeuecTBa. l[lepcreKkTUBBI pa3BUTH
(YHKIIMOHATBHBIX TTOJTUMEPHBIX MaTepUATIOB.
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MNPUMCHCHUA TMMOJIMMCPHBIX MAaTCpHUaIOB
naboparopuii Kapeap U 3HAKOMCTBO € OpraHu3alieil paboThl B HCCIIEA0BATEIbCKOM J1a00paTOpUH.

HOCGH.[GHI/IG TEMATUYCCKUX I—)KCH03I/ILIPII>'I MY3€CB U BBICTABOK.

2. Ilocemenue AEHCTBYIOMIMX MPEAIPUATHIH MO TPOU3BOICTBY MU EPEPadOTKE MOJIMMEPOB.
O3HaKOMJICHHE C OCHOBHBIMU TEXHOJOTMYECKHMMH CTaIUSIMU U CHOCOOaMH MPOU3BOICTBA

MOJIUMEPOB, CBOWCTBAMH MU3JIEIUN M 001aCTIMU X TIPUMEHEHUSI.

3. O3HaKOMJICHHE C MNEPCICKTUBHBIMH HAY4YHBIMU pa3pa60TKaM1/1 B oOJyacTu CO3aaHuA U

4. TlogroToBka oT4€Ta O MPOXOKICHUH YUEOHON MTPAKTUKHU.

Pa3JIM4HOro  HAa3HAYCHUA.

TpeGoBanws, MPeABABISAEMbIC K HAMMCAHUIO U MPEACTABICHUIO OTUYETA.
Konkpetrnoe conepkaHue y4yeOHOW MPAKTUKH OMPEICISIETCS C YYETOM BO3MOXHOCTEH U

4. OobeM yueOHOI NPAKTUKH

MHTEPECOB Kadeapbl, OPraHnu3yIoLIeil MPakTUKY, U MIPUHUMAIOIIENH OpraHU3alHy.

ITocemenue

O0bem
Buabi yueOHoli padoThI
B zauetnpix | B akagem.
eAMHUIIAX gacax
OO0uas TPyA10eMKOCTh AUCHUNIMHBI 10 Y4e0HOMY ILUIAHY 3,0 108
CamocrosiTtesbHasi pa6ora (CP) 3,0 108
CamMmocTosTenbHOE MOIYyYEHNE U OCBOCHUE 3HAHUM, YMEHUU U 30 108
N :
HaBBIKOB B COOTBETCTBUH C MIPOTPAMMOM
Bua uTOroBoro KOHTpOJIsi: 3a4eT € OLeHKOMH — —
O6bem
Buabl yueOHoii padoThl TR —— B actp,
eIMHUIIAX yacax
OO0mas Tpya0eMKOCTb IMCHUILIMHBI 110 Y4e0HOMY ILUIaHy 3,0 81
CamocrositesabHasi padora (CP) 3,0 81
CamocCTOsITETbHOE TOJTYYEHHE U OCBOCHUE 3HAHUHN, YMEHUN U 30 81
N :
HaBBIKOB B COOTBETCTBUU C IIPOTPAMMOi1
Bua uTOroBoro KOHTpOJISA: 3a4eT ¢ OLEHKOM — —

189

HAay4YHBIX




«IIpou3BoaCcTBeHHAS] MPAKTHKA: HAYYHO-HCC/IeoBaTeIbcKas padora» (52.B.02(H))

1. Ieap Hay4YHO-HMCCJIEAOBATENbCKONH PadoTbl — (QopMupoBaHue MpohecCHOHATBHBIX
KOMIIETEHIIUI ITOCPEACTBOM IIJIAHUPOBAHUS U OCYILIECTBICHUS SKCIIEPUMEHTAIILHOW JESATEIbHOCTH
Ha OCHOBaHUM M3YYEHHBIX AUCLHUILIMH, B TOM YHUCIIE CIIELHUAIbHBIX, U CAMOCTOATEIBHO U3yUYEHHOU
uHpOpMaInH.

2. B pe3ysabTaTe H3y4eHus JMCHUIJIMHBI CTY/I€HT 0JIKeH:

Ob6nanate cneaywmumu npogeccuonarvuvimu (11IK) komnereHuusMu:

- CIIOCOOHOCTHIO TUIAHUPOBATH M MPOBOIUTH (PH3MUECKUE M XUMHUYECKHE SKCIEPUMEHTEHI,
MPOBOJIUTH 00pabOTKy WX pE3yJbTaTOB W OLEHHBATH IOTPEIIHOCTH, BBIJBUTaTh TUIOTE3BI U
YCTaHABJIMBATh TPAHUIIBI UX NPUMEHEHHS, NPUMEHATh METOJbl MaTeMAaTUYECKOro aHajlu3a U
MOJICTTUPOBAHMUSI, TEOPETHYECCKOTO U IKCIIepruMeHTanbHOro uccienoBanus (I1K-16);

- TOTOBHOCTBIO IIPOBOAUTH CTaHAAPTHBIE U CEPTU(UKALNOHHBIE MUCIBITAHUS MaTepUANIOB,
U3l ¥ TexHoorndeckux mnpoieccos (ITK-17);

- TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAUHEHUH U
MaTepHaioB Ha MX OCHOBE JJIs pelieHus 3a1a4 npodeccuoHanbHoi nesrenbroctH (ITK-18);

- TOTOBHOCTHIO HCIIOJb30BaTh 3HAHMSI OCHOBHBIX (DM3MUECKUX TEOpPUM Uil pelIeHus
BO3HUKAIOMIMX (PU3UYECKUX 3a/1a4, CaMOCTOSITENIbHOTO NMPUOOpETEeHUs (PU3NYECKUX 3HAHWH, AJs
MMOHUMAaHUs MPUHIUIOB paboThl MPUOOPOB M YCTPOMCTB, B TOM HYMCJIE BBIXOJANINX 3a IMpeeibl
KOMIIETEHTHOCTH KOHKpeTHOro Hamnpasienus (ITK-19);

- TOTOBHOCTBIO H3y4aTh HAy4YHO-TEXHUYECKYI0 HH(OpMALNIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematrke uccienopanus (ITK-20).

SHamo:

- IOPAZIOK OPTaHU3ALMY, ITITAHUPOBAHUS U IPOBEAECHUS HAyYHO-UCCIIE0BATENILCKUX padoT ¢
UCIOJIb30BAHUEM IOCIEAHUX HAYyYHO-TEXHMUYECKHX JIOCTMKEHUH B 00JAaCTU CHHTE3a IMOJIMMEPOB,
MOHOMEPOB U MaTEpHAIOB HAa UX OCHOBE;

- TEOPETUYECKHE OCHOBBI MTOJyUCHUS U IPUMEHEHHE HOBBIX ITOJIMMEPHBIX MATEPUAIOB;

METO/IbI ¥ TOAXObI IO OLIEHKE CBOMCTB U XapaKTEPUCTUK HOBBIX ITOJUMEPHBIX MAaTEPUAJIOB.

Ymemy:

- OCYLIECTBJIATh IOMUCK, 00paOOTKy M aHajau3 Hay4yHO-TEXHMYECKOH HHpopManuu 1o
IpOGIIO BBIOIHAEMON pabOThl, B TOM YUCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHA;

- paboTaTh Ha COBPEMEHHbIX NpHOOpaXx M YCTaHOBKAaX, OPraHW30BbIBATH IPOBEICHUE
HKCIEPUMEHTOB M UCIBITAHUH, IPOBOAUTE UX 00PaOOTKY U aHAJIU3UPOBATh PE3yJIbTATHI;

- NPUMEHATh TEOPETUYECKUE 3HAHUS, IMOJyYEHHbIE NPU M3YYCHUU €CTECTBEHHO-HAYYHBIX
JUCLUUIUIMH JJI MHTEPIIPETALUH SKCIIEPUMEHTAIIbHBIX JaHHbIX.

Braoems:

- HaBbIKaMU OOpalleHHs C HAYYHOH M TEXHMYECKOW JIMTEpaTypod M BbICTpauBaHUE
JIOTMYECKUX B3aMMOCBS3€H MEXAy pa3IMYHbIMU JIUTEPATyPHBIMU HCTOYHUKAMU;

- HaBbIKaMU [TOCTPOEHUsI IPUYMHHO-CIIEACTBEHHBIX CBSI3€H MEX]y 3KCIIEPUMEHTAIbHBIMU U
TEOPETUYECKUMHU JTaHHBIMH.

3. Kpatkoe cogep:kanue JuCUMIIMHBI:

B npouecce ocBoeHUs TUCIUIUIMHBI 00yYaromUics JOJKEH MOJrOTOBUTh U MPEACTaBUTh K
3alIUTe Hay4dHO-UCClenoBaTenbckyto pabdoty (HMP), BbIMOIHEHHYI0 Ha COBPEMEHHOM YpPOBHE
pa3BUTHS HAyKH M TEXHUKH M COOTBETCTBYIOIIYIO BBIODAHHOMY HANpaBJICHUIO IMOATOTOBKU U
nporpamme oOyueHHUs.
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B npencraBnennont k 3ammure HUP 10mKHBI MONYYdTh pa3BUTHE 3HAHHUS W HaBBIKH,
MOJTy9EeHHBIE 00YJaIONIUMCS TIPU OCBOCHUH MTPOTPaMMEbI OaKkallaBpraTa, B TOM YHCIIE IPH U3YUCHHUH
crienranbHbIX aucuuiuiiH. lIpenacraBnennas k 3amure HUP nomxHa comepkaTh OCHOBHBIE
TEOPETUYECKUE TIOJ0KEHUS, SKCIIEPUMEHTAIBHbBIE PE3YyJIbTaThl, IMPAKTUYECKUE JOCTHUKEHHUS U
BBIBO/IBI 11O padoTe.

4. O0beM HAYYHO-HCCJIEA0BATE]bCKOH PadoThI

Ob6beM
Buabl yueOHoili padoThI B 3agernbix | B akangem.
SIMHUTIAX qacax
OO6masi TpyA10eMKOCTh JUCHUIIMHBI 0 Y4eOHOMY IJIaHy 3,0 108
AyIHTOPHBIE 3aHITHS 3,0 108
CamocrositesbHas padora (CP) - -
Buj nTOroBoro KOHTPOJIsi: 3a4eT ¢ OI[EHKO - -
O0bem
Buabl yueGHoli padoThl B 3auerHbIX B actp.
CIMHUTIAX yacax
OO0mas TpyA0eMKOCTb JMCUMIIJIMHBI 110 Y4eOHOMY IJIaHy 3,0 81
AyIHTOPHBIE 3aHITHS 3,0 81
CamocrositeabHas padora (CP) - -
Bua uTOroBoro KOHTpOJISA: 3a4eT ¢ OLEHKOM - -
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AHHOTaUMs padoyeii nporpaMMbl NPOU3BOICTBEHHON MPAKTHKH
«ITpon3BoacTBEHHAS MPAKTHKA: MPAKTUKA 0 NOJYy4YeHHI0 MPo¢ecCHOHATBHBIX YMEHUH U
onbITa NpogeccuoHaILHOI nesaTeabHocTH» (B2.B.03(I1))

1. Hegb NMpouU3BOACTBEHHOI NMPAKTHKM — TMPAKTHYECKOE M3YYCHHE TEXHOJIOTUYECKUX
[IUKJIOB TPOW3BOACTBA MOHOMEPOB, TOJIMMEPOB W MaTEpUAIIOB HAa HMX OCHOBE, CTPYKTYPHI
NOPEONpUSTHS, METOJ0OB W  OCOOCHHOCTEH yNpaBJIEHUS MPOU3BOJICTBEHHBIM  IPOIECCOM.
dopmupoBaHue y 00ydYaIOMIETOCs CIIOCOOHOCTH BOCIPOM3BOAUTH TEXHOJIOTHYECKHE IPOIECCHI
MPOU3BOJICTBA MOHOMEpOB, IOJMMEPOB M MaTe€pHajoB Ha HMX OCHOBE, B COOTBETCTBHH C
periIaMeHTOoM.

2. B pe3yabTaTe u3yyeHus JUCHUIIMHBI CTYIEHT J10JIKEH:

O6nanate cneaymumu npogeccuonarvuvimu (I11K) komnereHusMu:

- CITOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISTH TEXHOJIOTHIECKUH MPOIIECC B COOTBETCTBUH
C perjiaMeHTOM W HCIIOJNBb30BaTh TEXHHUYECKHE CPEICTBA U M3MEPEHHsT OCHOBHBIX IapamMeTpOB
TEXHOJOTMYECKOT0 MpoIiecca, CBOMCTB chipbs 1 npoaykimn (ITK-1);

- TOTOBHOCTBIO TIPUMEHSTh aHAJTUTHYECKHE M YMCICHHBIE METO/bI PEIICHHS TIOCTABICHHBIX
3aJla4, HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAllMOHHBIE TEXHOJOTHH, MPOBOAUTH 00pabOTKy
WHGOPMAIIMY C UCTIOIB30BaHUEM MPHUKIIAJIHBIX TPOTPAMMHBIX CPENCTB chepbl MpodeccHoHATbHON
JEeSTETbHOCTH, WCIOIB30BaTh CETEBHIE KOMITBIOTEPHBIE TEXHOJOIMH M 0a3bl JaHHBIX B CBOEH
npoeCCHOHATBPHON 00J1acTH, TMAKeThl MPUKIATHBIX MPOrpaMM ISl pacyeTa TEXHOJIOTHYECKHX
napametpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO HCIOJIh30BaTh HOPMATHBHBIE JOKYMEHTHI 110 KAa4eCTBY, CTAHAAPTU3ALUN U
cepTu(UKAMU TPOAYKTOB W M3JENUH, 3JIEMEHThl SKOHOMHMYECKOTO aHalu3a B MPAKTUYECKOU
nestenprocTh (ITK-3);

- CHOCOOHOCTBIO TPUHHUMATh KOHKPETHBIE TEXHUYECKHE pEeIIeHUus Ipu pazpaboTke
TEXHOJIOTHYECKMX IMPOLIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHMH C Y4YeTOM
AKOJIOTHYECKUX MocaeacTBUi ux npumenenus (ITK-4);

- CrIocOOHOCTBIO HCIOJB30BaTh MpaBujla TEXHUKU O€30MacHOCTH, IPOU3BOICTBEHHOMN
CaHUTapHUH, MOKapHOU 0e30MaCHOCTU U HOPMBI OXPaHbl TPYAa, U3MEPSTh U OLEHUBATh MapaMeTphl
MIPOU3BOJICTBEHHOI0 MUKPOKJIMMATa, YPOBHSI 3aIbUIEHHOCTH U 3ara30BaHHOCTH, IITyMa, ¥ BUOpaLIUH,
ocBenieHHoCcTH pabounx mect (ITK-5);

- CIIOCOOHOCTBIO HaJlaXKMBaTh, HACTPAUBATh U OCYIIECTBISATH MPOBEPKY 00OpYyAOBaHUS U
nporpammusix cpeacts (ITK-6);

- CIIOCOOHOCTBIO MPOBEPSATH TEXHUYECKOE COCTOSIHHE, OPraHU30BbIBATH MPOPUIAKTHUECKUE
OCMOTpBI U TEKYIIUH PEMOHT 00OPYIOBaHUS, TOTOBUTH OOOPYIOBAaHUE K PEMOHTY U MPUHUMATh
obopymoBanue u3 pemonTta (I1K-7);

- TOTOBHOCTHIO K OCBOCHHIO U IKCIUTyaTal[ik BHOBB BBOAMMOT0 00opymoBanus (ITK-8);

- CIIOCOOHOCTBIO AHATU3UPOBATh TEXHUYECKYIO JOKYMEHTAIUIO, OA0UpaTh 000pyd0BaHuUE,
TOTOBHUTH 3asBKH Ha MPHOOpeTeHre 1 peMOHT obopynoBanus (ITK-9);

- CHOCOOHOCTBIO TPOBOJUTH AHAIU3 CHIPbS, MAaTepUajIoB M TOTOBOH MNPOIYKLUH,
OCYILECTBIIATh OLIEHKY pe3ynbTaToB aHanusa (I1K-10);

- CIIOCOOHOCTBIO BBISABIIATH U YCTPAHATH OTKIIOHEHHSI OT PEKUMOB pabOThI TEXHOJIOIHUECKOTO
000pyI0BaHUs U MapaMeTpoB TexHomIorudeckoro npoiecca (ITK-11);

- CIIOCOOHOCTBIO IUJIAHUPOBATh M MPOBOJUTH (PU3MUECKUE M XUMHMUYECKHE SKCIEPUMEHTBI,
IPOBOJIUTH 00pabOTKy HX pe3yJbTaTOB M OLIEHUBATh IOTPELIHOCTH, BBIJIBUTATh TUIOTE3bl U
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YCTaHABIMBATh I'PAaHULBI UX IMPUMEHEHMs], NPUMEHATb METOJbl MaTEMaTHYECKOI'O aHajau3a u
MOJICTTUPOBAHMSI, TEOPETHUYECKOTO U dKCIIepruMeHTanbHOro uccienoBanus (I1K-16);

- TOTOBHOCTBIO NMPOBOAMUTH CTAHAAPTHBIC U CEPTH(PHUKAIMOHHBIC HCIBITAHUS MaTEPUAJIOB,
U3eIui ¥ TexHoorndeckux mnpoueccos (ITK-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX AJIEMEHTOB, COCAUHEHUH U
MaTepHaJIOB Ha MX OCHOBE JIJIs pelleHus 3a1a4 npodeccuonabHoi nesrenbrocty (I1K-18);

- TOTOBHOCTBIO MHCIIOJb30BaTh 3HAHHUS OCHOBHBIX (DU3MUECKUX TEOPUM [UIsl pelIeHus
BO3HUKAIOMINX (DU3MYECKUX 3aJ]ad, CaMOCTOATEIILHOTO TMPUOOpeTeHHsT (U3UYECKUX 3HAHWUU, IS
MIOHUMAaHUs NPUHIUIOB paboThl MPUOOPOB M YCTPOMCTB, B TOM YMCJIE BBIXOJALIMX 32 IMpPENEibl
KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasienus (I1K-19);

- TOTOBHOCTBIO H3y4aTh HAy4YHO-TEXHUYECKYI0 HH(OpMALNIO, OTEYECTBEHHBIH U
3apyOeKHBII OMBIT 10 TemaTtrke uccnenopanus (I1K-20).

3uams:

- TEXHOJIOTUYECKHE MPOLIECCHl U OCHOBHOE TEXHOJOTMYECKOE 000PYAOBAHNE, NCIIOIb3YEMOE
B NIPOU3BOJICTBE MOHOMEPOB, IOJMMEPOB U MAaTEPUAIOB HAa X OCHOBE;

- OCHOBHBIE MPHHIUIBI, METOBI U (POPMBI KOHTPOJISI TEXHOJIOTMYECKOTO Mpolecca U KauecTBa
IIPOMYKINH;

- OCHOBHBIE HOpPMATUBHbIE JOKYMEHTHl 1O CTaHIAPTU3AlMU M CEePTU(HUKALUU IPOTYKIUU
MIPEANIPUATHIA IO TPOU3BOACTBY MOHOMEPOB, IMOJIMMEPOB M MaTEPHAJIOB Ha UX OCHOBE;

- MpaBWJIa TEXHUKH O€30MacHOCTH M IMPOU3BOJCTBEHHOW CaHUTAPUH; OPraHU3alMOHHYIO
CTPYKTYpY NPEANpUSATHUS.

Ymemo:

- HUCIOJB30BAaTh TEXHUYECKHE CPEICTBA JUISI H3MEPEHUS OCHOBHBIX IapaMeTpPOB
TEXHOJIOTHYECKOT0 MPOLIECCa, CBOMCTB ChIPbs U MPOIYKLIHU NPEANPUATHHA OJTUMEPHOTO IPOQUIIS;

- aHAIM3MPOBATh TEXHUYECKYIO JOKYMEHTAIUIO, PeaIn30BbIBaTh HA IPAKTUKE TPeOOBaHUS
HOPMAaTUBHOM TOKYMECHTALIHH.

Bnaoemy:

- METOJaMHU IPOEKTHUPOBAHMUSA TEXHOJIOTMYECKMX JIMHHUH, MOJ00pa TEXHOJIOTHYECKOTIO
000pYZI0BaHUS M YIPABJICHUS TEXHOJIOIMUECKUMHU IIPOLieCCaMU IPOU3BOICTBA;

- CMOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYILECTBIISITh TEXHOJIOTMUECKUI MPOLIECC B COOTBETCTBUU C
PETIIAMEHTOM.

3. Kpatkoe conep:xaHue Npou3BOJACTBEHHON MPAKTHKH:

[IponsBonacTBEHHAs IPAKTHKA COCTOUT U3 JIBYX ITAIOB:

® 03HAaKOMJICHHUE C TEXHOJOTUSMU IIOJUMEPHO-MOHOMEPHBIX ITPOU3BOJICTB;

® IPAKTHUYECKOE OCBOEHUE TEXHOJIOIMYECKHX IPOLECCOB M METONOB HX KOHTPOJSA Ha
KOHKPETHOM IPEINPUATHH 10 IPOU3BOJICTBY MOJMMEPOB (MHIAMBUAYABHOE 33JJaHUE).

a) O3HaKOMJICHME C TEXHOJOTMSMM MOJIMMEPHBIX MPOU3BOJICTB OCYLIECTBISETCS B BHJIE
9KCKYpCHM Ha MNpeanpusiTHs cOOTBeTCTBYyomiero mnpodwid. Ilpu nocemeHuun npennpusTuas |
O3HAKOMJIEHUH C €T0 IeATENIbHOCThI0, 00yUaroIUNCs JOIKEH YCBOUTh MaTepuall, HEOOXOIUMBIN 1St
MIOATOTOBKH OTYETA IO MIPAKTHUKE.

OT4er 1o NpakTUKe BKIIIOYAET:

- ICTOPUYECKYIO CIIPABKY O NMPEANPUATHUY;

- HOMEHKJIaTypYy BBIIIyCKaeMOM IPOIYKIINH;

- BUJIbI M1 HOPMBI PacXxo/ia ChIPbEBBIX MATEPUAIIOB;

- OIIMCaHNE OCHOBHBIX TEXHOJOTUYECKUX NIEPEEIIOB TPOU3BO/ICTBA;
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- METOJIbI U (POPMBI KOHTPOJIS TEXHOJIOTHUECKUX MPOIIECCOB;

- MEPOIPUATHUS M0 YCTPAHEHUIO OTKIOHEHUH (HapyIIeHU) peKUMHBIX MTapaMeTpoB pabOTHI
000py10BaHUS U TEXHOJIOTUYECKHUX IPOIIECCOB.

6) [IpakTHyeckoe OCBOEHHE TEXHOJIOIMUYECKHX IPOLECCOB HAa KOHKPETHOM MPEANPHUITUN
00yYarOIUICs OCYIIECTBIISIET B COOTBETCTBUY C MHANBH Ly aJIbHBIM 3aJaHHEM I10 IPAKTHKE, KOTOPOE
BKJIIOYAET:

- U3yUYEHHUE aCCOPTUMEHTA BBIITYCKaeMOM MPOAYKLUH, UX BUIOB U MapoK;

- tpeboBanust 'OCT P u npyroii HOpMAaTUBHOM JOKYMEHTAlMM K KAa4e€CTBY BBITYCKaeMOU
IPOYKLIMH;

- U3yUYEHHE ChIPHEBBIX MATEPUAJIOB U METO0B BXOJIHOTO KOHTPOJIS;

- U3Y4YEeHHE MapaMeTPOB TEXHOJOTMYECKOI0 Mpolecca, MPEeTyCMOTPEHHBIX B PETIaMEHTe, U
METOJIOB €r0 KOHTPOJIS;

- moApoOHOE ONHMCaHWE BHJA U THUMA OOOPYAOBAHUSA Ul OCYLIECTBJIECHHUS KOHKPETHOTO
TEXHOJIOTHYECKOT 0 IIPOLIecca;

- TEXHUKY 0€30I1aCHOCTH U JIeHCTBUS paboyero nepcoHalia Mmpyu Ype3BblUaiHBbIX CUTYaIUIX.

[Ipy BBINOJHEHUMU WHIWMBUIYaJbHOTO 3aJlaHUSl CTYAEHT JOJDKEH coOpaTh CBEIEHMS I10
CTPYKTYpe IPEeIIpUITUSI, METOJIaM yTIpaBJIEHHUsI, CUCTEME CObITa FTOTOBOM MPOYKITHH.

4. O0beM NPOM3BO/ICTBEHHOH NMPAKTUKH:

O0beMm
Buj yueOHoii padoThI
B 3auetnpiX | B akanem.

CAMHHUIAX yacax
OO6masi Tpya10eMKOCTh JUCHHUIIMHBI TI0 Y4eOHOMY IJIaHy 3,0 108
CamocrositesbHas padora (CP): 3,0 108
[Tocemenne npennpusTANA MO MPOU3BOJCTBY MOJUMEPOB U 1.0 36
MOHOMEpPOB
PaboTa Ha npeanpusATAH M0 UHANBUIYAITLHOMY 33JIaHUIO 1,5 54
[ToaroroBka u caya oTyeTa Mo MPaKTHKE 0,5 18
Bua uTOroBoro KOHTpOJIsi: 3a4eT ¢ OLeHKOM - -

O0beMm
Buj yuyeOHoi1 padoThI
B 3aueTHbBIX B actp.

SAMHHUIAX yacax
O0mas TpyA0eMKOCTb JMCIHIIJIMHBI 10 Y4eOHOMY IVIaHY 3,0 81
CamocrositesbHas padora (CP): 3,0 81
[Tocerienne NpeANPUATHIA MO MPOU3BOACTBY MOIUMEPOB U 10 97
MOHOMEpPOB
PaGota Ha mpeanpuaATAN 0 UHANBUAYAILHOMY 3a/IaHUIO 15 40,5
[ToaroroBka u ciaya oTyera Mo MpPakTHKE 0,5 13,5
Bu1 HTOroBOro KOHTPOJIsi: 3a4€T ¢ OLIEHKOM - -
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AHHOTaUMs padoyeii mMporpaMMbl AU CHUILIHHBI
«Ipexmumnomuasi npakruka» (52.B.04(I1))

1. Heab nNpeINIVIOMHONW NPAKTHKHU: 33KPEIUICHHE TEOPETHUECKUX 3HAHMHA H
MPAKTUYECKUX HABBIKOB, IOJYYEHHBIX B TIpolecce OOy4eHHus IO Iporpamme OakajaBpuaTta;
nproOpeTeHne MPAKTUIECKOTO OIbITa pabOThl C HICTOYHHUKAMH HAyYHO-TEXHUYECKOW MH(POPMAIIUH,
OTIBITa TIOCTAHOBKM M BBITIOJHEHUSI HAYYHO-HCCIICAOBATENLCKUX W MPOCKTHBIX 33/a4; OBJAJCHHE
METOOJIOTUEH U MeToJaMUu 0OpaOOTKH pe3ybTaTOB MCCIEIOBAHUs; COOp, MOATOTOBKA W aHAIN3
MaTEepHAJIOB 110 TEMATHKE BBITYCKHOW KBAJTM(UKAIIMOHHON pabOTHI.

2. B pe3yabTaTe NpoXosKIeHus MPeYIMIIOMHONA NPAKTUKH CTYIEHT J0JI2KeH:

Ob6nanate ciaeaywmumu npogeccuonarvuvimu (11IK) komnereHuusMu:

- CITOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISTH TEXHOJIOTHIECKUH MPOIIECC B COOTBETCTBUH
C perjiaMeHTOM W HCIIOJIb30BaTh TEXHHUYECKHE CPEICTBA U M3MEPEHHST OCHOBHBIX IapaMeTpPOB
TEXHOJOTMYECKOT0 MpoIiecca, CBOMCTB chipbs 1 npoaykimu (ITK-1);

- TOTOBHOCTBIO IPUMEHSTh aHAJTMTHYECKHE M YHCICHHBIE METO/bI PEIICHHSI TIOCTABICHHBIX
3a/la4, HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAllMOHHBIE TEXHOJOTMH, MPOBOAUTH 00pabOTKy
MHGOPMAIMY C UCTIOIB30BAHUEM MPUKIIAJIHBIX TPOTPAMMHBIX CPEICTB chepbl MpodhecCHOHATEHON
JESTeTbHOCTH, HCIOJIB30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJOTMH M 0a3bl MaHHBIX B CBOEU
npoeCCHOHATBPHON 00J1acTH, TMAKeThl MPUKIATHBIX MPOrpaMM ISl pacyeTa TEXHOJIOTHYECKHX
napametpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO HCIOJIh30BaTh HOPMATHBHEIE JTOKYMEHTHI IO Ka4eCTBY, CTAHIAPTU3AIUHN H
CepTHU(HKAIMKA TPOIYKTOB M HW3ICIUH, DIIEMEHTHI AKOHOMHUYECKOTO aHajih3a B MPAaKTHYECKOM
nestenpHocth (TTK-3);

- CHOCOOHOCTBIO TMPUHHUMATh KOHKPETHBIE TEXHUYECKHE pEeIIeHUusT Ipu pazpadboTke
TEXHOJIOTHYECKHX MPOLIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHMH C Y4YETOM
AKOJIOTHYECKUX MocieaAcTBUi ux npumenenus (ITK-4);

- CrIOCcOOHOCTBIO HCIOJB30BAaTh MpaBujia TEXHUKU O€30MacHOCTH, IPOU3BOICTBEHHOMN
CaHUTapUH, MOKapHOU 0€30MaCHOCTU U HOPMBI OXpaHbl TPYyAa, U3MEPATH U OLIEHUBAThH MapaMeTpbl
MIPOU3BOJICTBEHHOI0 MUKPOKJIMMATA, YPOBHSI 3albUIEHHOCTH U 3ara30BaHHOCTH, LITyMa, U BUOpaluH,
ocBenieHHocTH pabounx mect (ITK-5);

- CIOCOOHOCTBIO HallaKMBaTh, HACTPAUBATh U OCYIIECTBISATH MPOBEPKY 00OpYyAOBaHUS U
nporpammubix cpeacts (ITK-6);

- CIIOCOOHOCTBIO MPOBEPATH TEXHUYECKOE COCTOSIHUE, OPraHU30BbIBATh MPOPUIAKTHUECKUE
OCMOTpBI U TEKYIIUHA PEMOHT 0OOPYIOBaHMS, TOTOBUTH OOOPYIOBAaHUE K PEMOHTY U IMPUHUMATh
obopymoBanue u3 pemonTta (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO U IKCIUTyaTal[ii BHOBL BBOAMMOT0 000pynoBanus (ITK-8);

- CIIOCOOHOCTBIO aHAU3UPOBATh TEXHUUYECKYIO IOKYMEHTAIMI0, TO0UpaTh 000pyI0BaHUE,
TOTOBHUTH 3asBKH Ha MPHOOpeTeHre 1 peMOHT obopynoBanus (ITK-9);

- CIIOCOOHOCTHIO TMPOBOJUTH AaHAU3 ChIPbS, MaTepUATIOB U TOTOBOM MPOAYKIIHUH,
OCYILECTBIIATH OLIEHKY pe3ynbTaToB aHanmu3a ([1K-10);

- CIIOCOOHOCTHIO BBIABIIATH U YCTPAHATH OTKJIIOHEHHS OT PEKUMOB paObOThI TEXHOIOTHYECKOTO
000py/I0BaHUs U MapaMeTpoB TexHomorudeckoro npoiecca (ITK-11);

- CIIOCOOHOCTBIO IUJIAHUPOBATh M MPOBOJUTH (PU3MUECKUE M XUMHMUYECKHE SKCHEPUMEHTBI,
IPOBOJUTH 00pabOTKy HX pE3yJbTaTOB M OLIEHUBATh IOIPEHIHOCTH, BBIJBUraTh TUIOTE3bl U
yCTaHABIMBATh TPAHUIBI UX MPUMEHEHHS, MPUMEHSATh METOJbl MAaTeMaTUYeCKOTO aHalu3a H
MOJICTTMPOBAHMSI, TEOPETHYECKOTO U dKCIIepruMeHTanbHoro uccienoBanus (I1K-16);
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- TOTOBHOCTBIO NPOBOAUTH CTAaHAAPTHBIE U CEPTH(PUKALMOHHBIC HUCIBITAHUS MATEPHAJIOB,
U3JeIui ¥ TexHoorndeckux mnpoueccos (ITK-17);

- TOTOBHOCTBIO HCIIOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAUHEHUH U
MaTepHaJIOB Ha UX OCHOBE JUIs PEIICHUs 3a1a4 npodeccuonanbHoi aestenbaoctu (I1K-18);

- TOTOBHOCTBIO HCIOJB30BAaTh 3HAHHUA OCHOBHBIX (H3UYECKUX TEOPHHA IS PEIICHHS
BO3HUKAIOMNX (U3WYECKUX 3aJ[ad, CaMOCTOATEILHOTO MpUoOpeTeHusl (GU3NUEeCKUX 3HAHWUU, UIs
[IOHUMAaHUsI NPUHIUIOB paboThl MPUOOPOB M YCTPOMCTB, B TOM HYMCJIE BBIXOJSAIIMX 3a IMpPENeibl
KOMIICTEHTHOCTH KOHKpeTHOro Hanpasienus (I1K-19);

- TOTOBHOCTBIO HM3Yy4aTh HAYYHO-TEXHHYECKYI0 HWH(POPMALHUIO, OTCYECTBEHHBIH U
3apyOeKHBI OMBIT 10 Temathke uccienopanus (I1K-20).

3uams:

- OCHOBBI OpraHU3aIK1 U METO/I0JIOTHI0 HAYYHBIX UCCIIEIOBAHMIA;

- COBpEMEHHbIE HayYHbI€ KOHIENIINH B 00JIaCTH MOJIMMEPHBIX MaTepHasoB;

- CTPYKTYpy M METOJbl YIPABIEHUS COBPEMEHHBIM IPOU3BOACTBOM IMOJIUMEPHBIX
MaTepHasoB.

Ymemo:

- paboTaTb € HAay4YHBIMH TEKCTaMHU, I0Jb30BATbCS HAYYHO-CIIPABOYHBIM Aamaparom,
0oQOpMIIATH pe3yNbTaThl HAYYHBIX UCCIIEJOBAHMIA;

- IICTI0JIb30BaTh MOJIyYEHHbIE TEOPETUUECKUE 3HAHUSI JIS1 OCYLIECTBIICHUS TEXHOJIOTUYECKOTO
rpolecca B COOTBETCTBUH C PETJIAMEHTOM;

- HUCHOJB30BAaTh TEXHUYECKHE CpPEACTBA JUIsl H3MEpPEHUS OCHOBHBIX IapaMeTpOB
TEXHOJIOTMYECKOTO MTPOLIECCa, CBOWCTB ChIPbSl U IPOLYKLMU;

- NPUMEHATh AHAIWTHYECKHE M YHCJICHHBIE METOAbl PEIICHUS IOCTaBJICHHBIX 3ajad,
HCIIOIh30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH, MPOBOAUTE 00pab0oTKy MH(MOpMAIH
C UCIMOJIb30BaHUEM MPUKIIAJAHBIX IPOrPAMMHBIX CPEICTB cdepbl NpodecCHOHATBHON NesITeIbHOCTH,
HCIIOJIb30BAaTh CETEBbIE€ KOMITbIOTEPHBIE TEXHOJIOTHH M 0a3bl JAHHBIX B CBOEH MpodeccuoHaIbHOM
o0nacTv, TakeThl NPUKIATHBIX TMporpaMMm JJis pacyeTa TEXHOJOTHYECKUX IapaMeTpoB
00opyI0BaHUS.

Braoemy:

- HaBbIKAMU CaMOCTOSITEIIbHONM Hay4YHO-HCCIIEI0BATEIbCKON JIEATEIbHOCTH, paboThl ¢
HMCTOYHUKAMU Hay4YHOU MH(popManuu, pegepupoBaHns HayUYHbIX MyOIMKaIUii;

- CHOCOOHOCTBIO TPHUHHUMATh KOHKPETHbIE TEXHUYECKHE pEIIeHUus NpuU pa3paboTke
TEXHOJIOTHYECKHX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHU C YYETOM
9KOJIOTMYECKUX MOCIEICTBUI UX IPUMEHEHUS,

- HaBbIKAMU IUIAHUPOBAHUS M TPOBEACHUS (DU3NYECKUX U XUMHUYECKHX DKCIIEPUMEHTOB,
poBe/ieHUs1 00pabOTKH MX PE3yNbTATOB U OIICHKH MOTPEIIHOCTH.

3. Kpatkoe conep:xaHue npeyiunjioMHONA MPAKTUKHA

Tematuka npeIUIIOMHON MPAKTUKU CTYACHTOB 0aKaiaBpuaTa OnpeaeiseTcs TEeMaTUKON UxX
BBIIMYCKHOW KBaJTM(PHUKAIIMOHHON pabOThl M MOXKET MIPOBOANUTHLCS B HAYUHO-UCCIIEI0BATEIBCKOM MIIH
NpOeKTHOM (opmare (MpU BBHITOJHEHUH HAyYHO-UCCIIEAOBATENLCKOW WM PacyeTHO-NPOEKTHON
paboThl COOTBETCTBEHHO).

[IpennumniomMHast MpakTHUKa CTYJEHTOB, BHITOIHSIOIINUX HAYYHO-UCCIIE0BATENLCKYIO Pa0OTYy,
IPOXOAUT B HAYYHBIX JaOOpaTOpUAX, TEXHOJOIMUYECKHX IOJApa3AeieHUsX, HH(POPMAIMOHHBIX
LIEHTpaX Hay4YHO-UCCIIE0BATEIbCKOM OpraHU3aliy WM B Ja00OpaTOpUsaX BhIMyCKarollel kadeaps
PXTYVY um. . . MenneneeBa. CTyA€HTBI 3HAKOMSATCS € TEKYIIEH paboTol 1abopaTOpHH, OCBaBAIOT
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METOJIbl CHHTE3a TIOJIMMEPHBIX MAaTEepHalioB, MPOBOIAT OTHCIbHBbIC (DU3UKO-XUMHUECKUE U
TEXHOJIOTUYECKUE MCTIBITAHUS, TPHOOPETAIOT HABBIKH MMOMCKA HAYYHO-TEXHHUUECKONW HH(POPMALIUU U
paboThl ¢ 6a3amMM JaHHBIX, yYaCTBYIOT B 00pabOTKe pe3yabTaTOB UCCIEIOBAHUS U MOJATOTOBKU UX K
nyOnuKanuy.

[IpennumiomHas npakTUKa CTYIEHTOB, BBIIOJHSIONIMX PACYETHO-IPOEKTHYIO BBIITYCKHYIO
KBAJTM(HUKAIMOHHYIO paboTy, MPOXOIUT B MPOHM3BOJACTBEHHBIX I€XaX M TEXHHYECKHX OTJENax
IIPOMBIIITIEHHOTO IpeAnpusThst. CTyI€HThI 3HAKOMSTCS CO CTPYKTYPOU NPEANpUsTUs, HOPMATUBHO-
TEXHOJIOTUYECKON JOKyMEHTAIUEH, periiaMeHTaMu IPOU3BOACTBA, U3Y4al0T CUCTEMY MEHEI)KMEHTA
n KadectBa npoaykuuud. OCHOBHOE BHUMAaHHE YAENSAETCS IMPAKTUYECKUM  BONpPOCAM
(YHKIMOHUPOBAHUS TEXHOJIOTUYECKHUX JIMHUN TPOU3BOICTBA MPOIYKIINH, TPOOIeMaM TUarHOCTUKA
Opaka roToBOil MPOAYKIMH M MEPONPUATUSAM [0 €r0 yCTPaHEHHIO, BOMpOcaM HHTEHCHU(UKaAMU
paboThl TEIIIOTEXHUUYECKUX arperaTos.

Bo Bpemsi npoxoskJieHusl NpeIUIIIIOMHON MPAaKTUKHU CTYJIEHThl COOMpAarOT MaTepHalibl 10
TEMaTUKE BBINYCKHONW KBaJM(UKALIMOHHOW paboThl, aHAIM3UPYIOT HMX, HAMEUYalOT OCHOBHBIE
HaIpaBJIEHUS U 33J1a4u pabOThl, BBIPAOATHIBAIOT METOAOJIOTHIO PELLIEHUS 3THUX 3ajau.

4. O0beM npeIUIIIOMHON NPAKTHKH:

O0beMm
Buji1 yaebuoli paGot: B 3aueTrHBIX B akanem.
eINHUIIaAX gacax
OO6masi TpyA10eMKOCTh NMPAKTHKH M0 Y4eOHOMY IJIAHY 9,0 324
CamocrositesabHast padora (CP) 9,0 324
Bua KoHTpoOJIsA: 3a4eT C OLeHKOM - -
O06bem
Buabl yueOHoii padoThI Y — B actp.
SAMHUIIAX Jacax
OO0mas TpyA0eMKOCTh NPAKTUKH N0 Y4eOHOMY IJIaHy 9,0 243
CamocrositesabHas padora (CP) 9,0 243
Bua KoHTpOJISA: 3a4eT C OLeHKOM - -
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I'ocynapcrBennas urorosas arrecranus (b3)

«3amuTa BhINYCKHON KBAIN(PUKAIMOHHOI padoThl, BKJII0Yas MOAT0OTOBKY K
npoieaype 3aluThI 1 npouexypy 3amutbd» (b3.5.01)

1. Heap rocynapcTBeHHONW WTOrOBOM aTTECTALMM: BbISBICHUE YPOBHS TEOPETUUYECKOU U
MPAKTUYECKON IMOJArOTOBIICHHOCTH BBIITYCKHHWKA By3a K BBITIOJIHEHHIO MPO(ECCHOHANBHBIX 3a7ad U
cooTBeTCTBUsL ero noAarotoBku TpedoanusiMm ®I'OC BO no Hampasnenuto moarotopku Konx u
HaMMEHOBaHHE HaIlPaBJICHUS [TOJITOTOBKH.

2. BBINyCKHUK, OCBOMBIIUI IporpamMMmy OakalaBpuara, JODKEH o0iajgaTh CIeIyIOIUMU
001IeKYJIbTYPHBIMHM KOMIIETEHUMSIMM:

- CIOCOOHOCTBIO MCIIOJIBb30BaTh OCHOBBI (PHIIOCO(CKUX 3HAHUM s (POPMHPOBAHUS
MupoBo33pendeckoit nosuipn (OK-1);

- CIIOCOOHOCTBIO aHAJIM3UPOBATH OCHOBHBIE 3TAIlbl U 3aKOHOMEPHOCTH UCTOPUYECKOTO
pa3BuUTHs oOIIecTBa it GopMUpOBaHuUs rpaxaanckoi nosuimn (OK-2);

- CIIOCOOHOCTBIO HUCIOJIb30BATh OCHOBBI SKOHOMUYECKHUX 3HAHUM B pa3IM4HbIX cepax
xu3ueaestensHocTr (OK-3);

- CIIOCOOHOCTBIO HCIOJIB30BAaTh OCHOBBI IMPABOBBIX 3HAHUW B Pa3M4yHBIX cdepax
nestenpHocTH (OK-4);

- CIIOCOOHOCTBIO K KOMMYHHUKALIUU B YCTHOW M MUCHbMEHHOU (opMax Ha PycCKOM M
MHOCTPAHHOM $I3bIKax JUIsl pellieHus 3a7jauy MEXINYHOCTHOIO U MEKKYJIbTYPHOI'O B3aUMOAECHCTBUS
(OK-5);

- CIIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPUHHMATH COLMAIbHBIE,
ATHUYECKHE, KOH(PECCHOHANBHBIE U KyIbTypHbIC pasnuuns (OK-6);

- CIOCOOHOCTRIO K cCaMOOpraHu3aluu u camoobpasoBanuio (OK-7);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh METObl U MHCTPYMEHTHI (PU3UUECKON KYJIBTYPHI IS
obecrieyeHus MOTHOIEHHOMN COIHaIbHOM U podeccronanbHoi aestenbaoctu (OK-8);

- CHOCOOHOCTBIO UCMOIB30BaTh IPUEMbI OKa3aHHs IIEPBOM TOMOIIH, METO/IbI 3aIIUTHI B
YCIIOBHSIX 4pe3BbIyaiiHbix curyarnmii (OK-9).

BoinyckHUK, OCBOMBLIMI MporpaMMmy OakajnaBpuara, IODKEH 00JaJaTh ClETYIOMUMU
o0menpogeccHOHAJIbHBIMU KOMIIETEHIMSIMHU:

- CIOCOOHOCTBIO u TOTOBHOCTBIO UCIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCHIHUILIHH B ipodeccnonanbHoi aestenbroctu (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOH (PU3MYECKOW KapTUHE MUpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOEHHHM  BEIIeCTBA JUIA  [OHUMAaHHUS
OKpYy>Karoliero mMupa u sipieruit mpupo;pl (OITK-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMS O CTPOCHHMM BEILIECTBA, MPUPOAEC XUMHYECKOMN
CBS3M B PA3IMYHBIX KJaccax XMMHUYECKHUX COCIUHEHHMM MJIs TIOHMMaHUs CBONCTB MaTepuajoB U
MEXaHU3Ma XUMHYECKHX MPOLIECCOB, MPOTEKAIONINX B OKpyx)aromiem mupe (OITK-3);

- BJIAJICHUEM TIOHUMaHMsS CYIIHOCTM U 3Ha4YeHUus HHQOpMaluu B Pa3BUTUU
COBPEMEHHOI0 MH(pOPMAIMOHHOr0 OO0IIecTBa, OCO3HAHMSI ONMACHOCTH U YIPO3bl, BO3HUKAIOIIUX B
3TOM TpOIEcce, CIOCOOHOCTBIO  COOMIOJIaTh  OCHOBHbIE TpeOoBaHUS  MH(POPMALMOHHOM
0€30MacHOCTH, B TOM YHCIIE 3alIUThI rocyaapcTBeHHoi Taitubl (OITK-4);

- BJIaJICHUEM OCHOBHBIMH METOJAMH, CIIOCOOaMU M CPEICTBAMU MOJIyUEHUs, XpaHEHNU,
nepepaboTKi MH(POPMALMK, HaBBIKAMHM PAOOTBI C KOMIIBIOTEPOM KaK CPEICTBOM YIIPaBICHHUS
undpopmarumeii (OITK-5);
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- BJIAJICHUEM OCHOBHBIMH METOJAMM 3allUThl HPOHM3BOJICTBEHHOTO IIEpCOHANA U
HaceJICHUs OT BO3MOXKHBIX MOCJICCTBUI aBapuii, katactpod, cruxuiinbix 6eacreuit (OI1K-6).

BbimyckHuK, OCBOMBIIMI mporpamMMmy OakanaBpHuara, IOJDKEH O0JIaaTh CIEAYIOIUMHU
npogecCHOHAIBLHBIMM KOMIETEHMAMU

- CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBISTH TEXHOJOTHYECKUH IMporecc B
COOTBETCTBUH C PETJIAMEHTOM U MCIOJIb30BATh TEXHHUUECKUE CPEICTBA JISi M3MEPEHUS OCHOBHBIX
napamMeTpoB TEXHOJOIMYECKOr0 MPOIIecca, CBOMCTB Chipbs 1 npoxykuuu (I1K-1);

- TOTOBHOCTHIO TPHUMEHATh AHAJUTHYECKHE W YHCJICHHBIE METOIBl PEHICHHUS
MOCTABJICHHBIX 337124, WCIOJb30BATh COBPEMEHHBIE WH(POPMALMOHHBIE TEXHOJOTHH, MPOBOIUTH
00paboTKy MH(POPMALMU C HCIOJB30BAaHUEM MPHUKIAIHBIX IPOTPAMMHBIX CPEICTB  CQepsl
poeCCHOHATLHON JEeSITETbHOCTH, HCIOJIh30BAaTh CETEBBIE KOMITBIOTEPHBIE TEXHOJOTHH M Oa3bl
JaHHBIX B CBOEH NpOQecCHOHATBHON 00JacTH, MakeThl MPUKIAMHBIX IMPOrpamMM Ui pacueTa
TEXHOJOrMYeCKuX napamerpoB odopynosanus (I1K-2);

- TOTOBHOCTBIO ~ HCIIOJIb30BaTh ~ HOPMATHBHBIE  JOKYMEHTBI 10  KadecTBY,
CTaHJApPTH3AIMHA U CEPTH(PUKANNN TPOJYKTOB M W3JIENUH, AIEMEHTHl SKOHOMUYECKOTO aHAN3a B
npakrtudeckoit aestensHoct (11K-3);

- CIOCOOHOCTHIO TIPUHUMATh KOHKPETHBIE TEXHHYECKHE PEIIeHHs TpU pa3paboTKe
TEXHOJIOTUYECKUX TIPOIIECCOB, BBHIOMpATh TEXHUYECKHE CPEACTBA M TEXHOJIOTHU C YYETOM
IKOJIOTUYECKUX nocieacTBuit ux npumenenus (I1K-4);

- CTIIOCOOHOCTBIO MCTIONB30BaTh MpaBUiIa TEXHUKH 0E30MaCHOCTH, MPOU3BOICTBEHHON
CaHWTApPUH, MTOKAPHOW OE30IaCHOCTH M HOPMBI OXpaHbl TPyZa, H3MEPSATh U OLICHUBATh TTapaMeTphI
IIPOU3BO/ICTBEHHOI'O MUKPOKJIMMATA, YPOBHS 3alIbUIEHHOCTH U 3ara30BaHHOCTH, IIIyMa, U BUOpaluy,
ocBenieHHOCTH padounx mect (ITK-5);

- CIOCOOHOCTBIO HAJIA)KUBATh, HACTPAUBATh U OCYIIECTBIIATh IPOBEPKY 000PYJOBaHUS
u porpaMMusix cpeacts (ITK-6);

- CIOCOOHOCTBIO IPOBEPATH TEXHUYECKOE COCTOSIHUE, OpraHU30BbIBATh
npopMIAKTUYECKUE OCMOTPbl M TEKYLIMH PEMOHT 00OpYyIOBaHHUS, IOTOBUTH OOOPYJOBaHUE K
PEMOHTY U MPUHUMATH 000pyaoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO M IKCILTyaTallii BHOBb BBOAUMOro odopyaoBanus (I1K-8);

- CIIOCOOHOCTBIO ~ QHAJIU3UPOBATh  TEXHUYECKYIO  JOKYMEHTAlUl0, MOoAOUpaTh
000pyI0BaHKE, TOTOBUTH 3asBKH Ha MPHOOpeTeHHE H peMOHT obopynoBanus (ITK-9);

- CIOCOOHOCTBIO IPOBOJUTH AHAIM3 ChIPbs, MaTepUajoB M TOTOBOH MPOIYKIHH,
OCYIIECTBIIATH OIIEHKY pe3yibraToB ananu3a (I1K-10);

- CIOCOOHOCTBIO  BBIABIATH W YCTPaHATh OTKIOHEHUS OT PEKUMOB paboThI
TEXHOJIOTHYECKOr0 000pYA0BaHUsI U TapaMeTpoB TexHomoruueckoro nponecca (I1K-11);

- CIOCOOHOCTBIO  IUIAHUPOBAaTh W MPOBOAUTH  (PU3MYECKHE M XHUMHUYECKUE
9KCIEPUMEHTHI, NMPOBOAUTH OOpPaOOTKY MX pe3yJbTATOB U OLIEHUBATH MOTPELIHOCTH, BBIABUIATh
TUIOTE3bl U yCTAHABJIMBATh TI'PAaHMIIBI MX MPUMEHEHHUs, MPUMEHSATb METO/bl MaTeMaTHYECKOIo
aHAJIN3a U MOJICITMPOBAHUS, TEOPETUUECKOTO U IKCIIepUMeHTanbHoro uccienoanus (I1K-16);

- TOTOBHOCTBIO ~IPOBOJMUTH CTAaHAAPTHbIE M  CEPTU(PUKALMOHHBIE HCIIBITAHUS
MaTepuasoB, U3eNuil U TexHomorndeckux mnpoueccos (I1K-17);

- TOTOBHOCTbBIO HCIOJIb30BATh 3HAHUE CBOMCTB XUMUYECKUX JIEMEHTOB, COeAMHEHUH 1
MaTepHaloB Ha MX OCHOBE JUIS peleHus 3a1a4 npodeccnonansHoi aestenbroctu ([1K-18);

- TOTOBHOCTBIO HCIOJb30BAaTh 3HAHMSI OCHOBHBIX (PM3NYECKUX TEOPUH Ul pEelIeHUs
BO3HUKAIOMINX (DU3MYECKUX 3a]ad, CaMOCTOSITEIBHOTO MPUOOpeTeHus: (PU3NYECKUX 3HAHUH, A
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MMOHUMAHWUS TPUHITUIIOB PabOThl MPHOOPOB U YCTPOWCTB, B TOM YHUCIIC BBIXOASAIIUX 32 TPEICIIbI
KOMIICTEHTHOCTH KOHKpeTHOro Hanpasienus (I1K-19);

- TOTOBHOCTBIO H3y4YaTh HAyYHO-TEXHHYECKYI0 HWH(POPMAIMIO, OTCUYECTBEHHBIA U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (ITK-20).

3aBepmaronuM 3TarnoM o0ydeHus mo HanpapieHuio moarotoBku 18.03.01 Xumudeckas
TexHojorus, nmpodmno «TexHomorus U nepepaboTKa MOJTMMEPOBY SIBIISICTCS 3alllUTa BITYCKHON
KBTM(DUKAIIMOHHOM paboThI OakaiaBpa.

B pesynprate mnpoxXokAeHHs TOCYJApCTBEHHOM WTOTOBOM arTecTallu  (BBITOJHEHUS
BBIIMYCKHOW KBaJTM(HUKAIIMOHHON pabOTHI) CTYJCHT JOJKEH:

3uams:

- TIOPSIZIOK OpraHU3aIlH, TUITAHUPOBAHUS U IPOBEJCHUSI HAYYHO-UCCIIEI0BATENLCKUX padoT ¢
WCIIOJIb30BAHUEM TOCTIEHUX HAYYHO-TEXHUYECKUX JOCTHUKEHUN B TAHHOM 00J1acTH;

- (U3UKO-XUMUUYECKHE OCHOBBI CHHTE3a MOJMMEPOB U MMPUMEHSATH 3TH 3HAHUS HA TIPAKTHUKE;

- OCHOBHBIC TpeOOBaHUs K MPEACTABICHUIO PE3YyJIbTAaTOB MPOBEACHHOTO HCCIIECIOBAHHS B
BHJIC HAYYHOT'O OTYETA, CTAThH WU JOKJIA/A.

Ymemo:

- CaMOCTOSITENIbHO BBISBIIATH TEPCIEKTUBHBIC HAMPABJICHUS HAYYHBIX WCCIIECIOBAHUM,
000CHOBBIBATH aKTyJIbHOCTD, TEOPETUUECKYIO M MTPAKTUUECKYIO 3HAYUMOCTH TPOOJIEMBI, IIPOBOANTH
OKCIIEPUMEHTAJIbHBIE ~ WCCIICIOBAHUS, AaHAJIW3UPOBAaTh W  HMHTEPIPETUPOBATH  MOJYyUYCHHBIE
pe3yNbTaThl;

- OCYIIECTBIISATh TIOMCK, 0OpabOTKy W aHaW3 HAYyYHO-TEXHUYECKONH MH(POpPMAIMH IO TEME
BBITIOJIHSAEMOM pabOThL, B TOM YHUCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHUH;

- paboTaTh Ha COBPEMEHHBIX MPHOOpPax, OPraHU30BHIBATH MPOBEACHHE SKCIIEPUMEHTOB M
UCIBITAHUN, IPOBOIUTH UX 00pabOTKY M aHAJIU3UPOBATH PE3YJILTATHI.

Bnaoemy:

- METOAOJIOTMEM M METOJMKONW TPOBEICHMS] HAayYHbIX HCCIIEIOBaHUM; HaBBIKAMU
CaMOCTOSITEIbHOW HAYYHOU W UCCIIE0BATEIILCKON pabOTHI;

- HaBBIKaMU pabOThI B KOJIJIEKTUBE, IUTAHUPOBATh M OPIraHU30BbIBATH KOJUIEKTUBHBIEC HAyYHbIE
UCCIIEIOBaHMs; OBJa/IeBaTh COBPEMEHHBIMM METOJAaMH HCCIIEIOBAHMS U aHAINW3a MOCTaBICHHBIX
npo0Oem;

- CIOCOOHOCTHIO pelIaTh IIOCTABJICHHBIE 3a/ayl, HCIONb3ysl YMEHHS M HaBBIKH B
OpraHMu3ali HayYHO-HCCIEA0BATEIbCKUX U TEXHOJIOTHYECKUX padoT.

3. KpaTkoe coaep:kaHue rocy1apcTBEeHHOI UTOTOBOM aTTeCTALMU:

locynapctBenHast uTOroBas arrecranusi oOydaroluxcs IO MporpamMMe OakajmaBpuara
MPOBOAUTCS B (pOpME 3alIUTHI BIMYCKHOH KBanudukanmonHoit padotsl (BKP). ['ocynapcrBennas
uToroBas artecrauus B popme 3amutsl BKP npoxonut B 8§ cemectpe Ha 0a3e 3HaHMIA, MOTy4YEHHBIX
CTYJEHTaMH TpH H3yYEHUW IUCHMIUIMH HampaBleHuss Koa u HauMeHOBaHHE HAampaBICHUS
MOATOTOBKH.

locynapcTBeHHast UTOroBasl aTTecTalus OOYyYaIOIIMXCS MO MporpamMme OakanraBpuara —
3aIUTa BHIMTYCKHOM KBaTHU(PUKAITMOHHON PabOTHI MPOBOIUTCS TOCYIaPCTBEHHOMN IK3aMeHAIlMOHHON
KOMUCCHEM.

KouTtponb 3HaHuii oOywarommxcsi, momxydeHHbIXx mpu ocBoeHun OOII, ocymiectBisercs
myTem npoeneHus 3amutel BKP u nprcBoenus kBanudukanuu «bakamaBpy.

4. O0beM rocy1apcTBeHHOI UTOTOBOM aTTeCTALMH
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[TporpamMma oTHOCHTCS K 0a30BOM yacTu y4eOHOTO miiaHa, K 010Ky b3 «['ocymapcrBenHas
utoroBas arrecranus» (b3.5.01) u paccuntana Ha cocpeIOTOUCHHOE MMPOXOXKIeHuE B 8 cemectpe (4
Kypc) oOyuyenus B oobeme 216 4 (6 3ET). [Iporpamma mpeamonaraer, 4To oO0y4arouecs UMEIT
TEOPETUYECKYIO M MPAKTHUYECKYIO MOJTOTOBKY B 00JIACTH TEXHOJIOTHH U MEPEPAOOTKH ITOJIUMEPOB.

O6bem
Buner yaeGnoit padort B 3aueTHBIX B akanem.
SIMHUTIAX qacax
O0uas Tpya10eMKOCTh NPAKTHKH 10 Y4eOHOMY ILUIaHy 6,0 216
CamocroniTesbHasi padora (CP) 6,0 216
Brmonnaenue, Hancanue u opopmiieane BKP 6,0 216
Buna konrpoas: 3amura BKP - -
O6bem
Buabi yueOHoli padoThI Y —— B actp.
SIMHUTIAX gacax
OO6masi TpyA0eMKOCTh MPAKTHKH M0 Y4eOHOMY IJIaHy 6,0 162
CamocrosiTtesnHasi padora (CP) 6,0 162
Brmonaenune, Hanucanne u opopmiieane BKP 6,0 162
Buna kourpous: 3amura BKP - -
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®akyabTatuBbl (DT)
AHHOTaUMs padoyeii mporpaMMbl AU CIHUILIHHBI
«IlepeBoa Hay4uHO-TexHHYecKOiT iuTepaTyps» (PT/1.B.01)

1. Heab AMCUMIUIMHBI — TPUOOpPETCHHE OOYyYAOIUMHUCA OOIIeH, KOMMYHUKATUBHOU W
npoeCCHOHATBLHON KOMITIETEHIIUN, YPOBEHb KOTOPBIX HA OTACIBHBIX JTAIax sI3bIKOBOM MOITOTOBKU
MO3BOJISIET BBHIMOJNHATh Pa3jIMYHbIE BHUABI MPOPECCHOHATHHO OPHUEHTHPOBAHHOTO IIEPEBOJA B
IIPOU3BOJICTBEHHON U HAy4YHOU JEATEIBHOCTH.

2. B pe3yabTaTe n3yyeHus JUCHUIIMHBI CTYIEHT 10JIKEH:

Ob6nanate cunenyromumu  obwexkyromypuvivu  (OK) u  npodeccuonansuabiMu  (I1K)
KOMIIETEHIIUSIMU:

- CIIOCOOHOCTHIO K KOMMYHHUKALIUM B YCTHOM W NUChbMEHHOW (opMax Ha PYCCKOM M
MHOCTPAHHOM $I3bIKax JUIsl pellieHus 3a7ja4 MEXJINYHOCTHOIO U MEKKYJIbTYPHOIO B3aUMOAECHCTBUS
(OK-5);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHUYECKYIO HH(OpMALNIO, OTEYECTBEHHBIH U
3apyOeKHBII OMBIT 10 Tematrke uccnenopanus (I1K-20).

3uams:

- OCHOBHBIE CIIOCOOBI TIOCTHKEHHUS SKBUBAJIECHTHOCTH B IIEPEBOJIE;

- OCHOBHbIE IIPUEMBI IEPEBOJIA;

S3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITUH SI3bIKa KaK CUCTEMBI;

- JIOCTaTO4YHOE€ JUId BBINOJHEHUS [EpeBO/a KOJIMYECTBO JIEKCMYECKUX  EUHMII,
(Gpa3eoa0ru3MoB, B TOM YUCIIE COLIMATBHBIX TEPMUHOB U JIMHIBOCTPAHOBEIUECKUX PEaHil.

Ymemo:

- IPUMEHATh OCHOBHBIE ITPUEMBI IEPEBO/IA;

- OCYLIECTBJIATh INHUCBMEHHBIM TIEpeBOJl € COOJIOAEHHUEM HOPM  JIEKCHYECKOH
SKBUBAJIEHTHOCTH, COOIIOIEHNEM IPAMMAaTHYECKNX, CAHTAKCUYECKUX U CTUIIMCTUYECKUX HOPM;

- 0(OPMJIIATH TEKCT NEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYUIECTBJIATh IEPEBOJ C COOJIOAEHUEM HOPM JIEKCMYECKOW SKBHUBAJIEHTHOCTH,
COOJIFOZICHUEM TI'PAMMATHYECKUX, CHUHTAKCHMYECKMX M CTHJIMCTUYECKUX HOPM TEKCTa IepeBoja U
TEMIOPAJIbHBIX XapaKTEPUCTHK UCXOTHOI'O TEKCTA.

Braoemy:

- METOJIMKOM MpeAnepeBOAYECKOI0 aHaIN3a TEKCTA, CIIOCOOCTBYIOIIEH TOUHOMY BOCIIPUSATHIO
HCXOJIHOTO BBICKa3bIBaHMUS;

- METOAMKON IOAIOTOBKM K BBIMOJHEHHUIO IE€PEBOJAA, BKJIIOYAs MOMCK HH(pOpMALMU B
CIPAaBOYHOH, CIIELUAILHON JIUTEPAaType U KOMIIbIOTEPHBIX CETSIX;

- OCHOBAaMH CHCTEMbI COKpAILEHHOH MepeBOAYECKON 3aMCH NPH BBITIOJIHEHUH N1€PEBOA;

- OCHOBHOW MHOS3bIYHOM TEPMUHOJIOIHEN CIeUaIbHOCTH;

- OCHOBaMH pedepupoBaHysl U aHHOTUPOBAHUS JINTEPATYPhI 110 CIIEUATIBHOCTH.

3. Kpatkoe cogep:kanue JuCUHMIIMHBI:

Beenenue. Ilpeamer um ponb mepeBofa B COBpEMEHHOM oOmiecTBe. PasnmuuHble BUIBI
nepeBojia. 3a7a4 U MECTO Kypca B MOJrOTOBKe OakajaBpa TEXHUKU M TEXHOJIOTHH.

Paszgen 1:

1.1. CpaBHeHue mopsijKa cjIOB B aHIVIMHCKOM U pyCCKOM IpeuiokeHusx. [lepeBox mpocroro
[IOBECTBOBATEIHHOIO MPEATIOKEHHSI HACTOSIIEro, Oy IyIero U MpoLIe/Iero BpeMeHH.

OcobeHHOCTH TepeBoJja BOMPOCUTENBHBIX U OTPULIATENIBHBIX MPEUIOKEHUH B Pa3IMYHBIX
BpEMEHaX.
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1.2 TlepeBon npemioxxenuii Bo Bpemenax Indefinite, Continuous. Urenue u nepeBos o teme

"Xumug".

Paznen 2.
2.1. IlepeBon npeytokeHuit Bo BpemeHax rpymin Perfect, Perfect
Continuous (yTBepIuTebHbIC, BOIPOCUTEIbHBIC U OTpULIATEIbHBIC (POpMBbI). OCOOCHHOCTH

yHOTpeOJIeHHS BCTIOMOTaTeIbHBIX TJIaroJioB.

2.2 IlepeBoj cTpasaTenbHOTO 3aj0ra. TpynHbIE CIydau epeBojia CTPaaaTeIbHOTO 3aJ10Ta.
Urenue u nepeBoj TeKCToB 1o TeMe "Hayka u HaydHble MeTOAbI". AKTUBM3ALUS JTEKCUKU

IMPOYHUTAHHBIX TCKCTOB.

peds.

2.3. [lepeBox mpUIATOYHBIX MPEATIOKCHUN.

[IpuaaTouHble noaIeXKaIue.

[IpunaTouHblie cka3yeMsle.

[IpunaTounslie onpenenuTeabHbIE.

[IpunaTounbie 0OCTOATENBCTBEHHBIE, IPUAATOUHBIE TOTIOTHUTEIbHBIE.

2.4. Tunbl YCIOBHBIX MPEUIOKEHUH, TpaBHiIa 1 0COOCHHOCTH X MEPEBO/A.

[IpaxTuka nepeBosa Ha mpuMepax TeKcToB o0 Xumuu, /]. . Menoeneese, nayke u mexHono2uu.
2.5. TlepeBox mpeTOKEHMIA ¢ YIETOM IIpaBHiIa COTIIACOBaHMS BpeMeH. [Ipsimast 1 KOCBeHHas

2.6. PaznuuHbie BapuaHTHI TIEPEBOIa CYIIECTBUTEIIHHOTO B MPEIIOKEHUH.

2.7. MomanbHBIE TIarojibl 1 0COOCHHOCTH HX TIEPEBO/IA.

Pa3BuTre HaBbIKOB nepeBoja mo teMe "Hayka 3aBTpamrHero s,

2.8. CrienmanibHasi tTepMuHOJIOTUA 110 Teme "Jlabopatopust".

2.9. Coxpamenusi. OcoOeHHOCTH MX TMepeBoja. Pa3BuTre HaBBHIKOB MEpPEBOAA HA MPHUMEPE

TeKcToB 10 TeMe "JlabopaTtopusi, U3MEpEHHS B XUMHH .

Pasznen 3.
3.1. Henwuneie hopmsl riaarona.
Nudunutus (HeompenenenHas ¢opma riarona). Pons mHOUHUTHBA B TNPEIOKEHUU U

BapUaHTHI IEPEBOJIa HA PyCCKUii A3bIK. [IpuyacTus u repyHauii.

3.2. UnpuHUTHUBHBIE OOOPOTHI.
O6opotr pomnonHeHue ¢ wWHGUHUTHBOM. BapwaHThl TiepeBOJa Ha PYCCKUH  SI3BIK.

Tepmunosiorus o tTeme "CoBpeMEHHbIE TEXHOJIOTHH".

3.3. O6opoT noyiexkaiiee ¢ MHPUHUTHBOM. PaznmudyHbie BapraHThl IEPEBO/IA.
Tepmunosiorus 1o treMe "Xumuueckas TEXHOJIOTUS".

3.4. TlepeBoa MpUYACTHBIX 0OOPOTOB.

AGconroTHBIN npuvacTHbIi OOOpPOT U BapUaHTHI IEPEBOIA.

Pa3BuTre HaBBIKOB mepeBoja 1Mo TeMe " XHuMHUYecKast TEXHOJIOrus .

4. O6beM yuyeOHOi TUCIUNTHHBI

O0BeM

Buael yueOHOH padoTHI
ALy p B 3aueTHBIX B akagem.

eIMHUIIaX qacax
OO0mas TpyA0eMKOCTb JMCHMIIMHBI IO Y4eOHOMY IIaHy 4,0 144
KonraktHas padora (KP): 1,78 64

Jlexuu (JIek) - -

JIaGopaTopHsie paboTsl (J1ab) - -
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[IpaxTnueckue 3ansatus (113) 1,78 64
CamocrositesbHas padora (CP): 2,22 80
Bua konTpoJs: 3a4er - -
B TOM 4mcie mo cemecrpam:

3 cemecTp
OO0uas Tpya10eMKOCTb AUCHUIIMHBI B cEMecTpe 2,0 72
KonrtakTHast padora (KP): 0,89 32
Jlexuuu (Jlek) - -
JlaboparopHbie paboTsr (JIad) - -
[Ipaktuyeckue 3austus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Bua konTpoJs: 3auer - -

4 cemectp
OO0uas Tpya10eMKOCTh AUCHUIIMHBI B cEMeCTpe 2,0 72
KonrakTnasi pa6ora (KP): 0,89 32
Jlexuunm (Jlek) - -
JlabopaTopubie padoTsl (J1ab) - -
[Mpaktuyeckue 3ausTus (I13) 0,89 32
CamocrositesibHas padora (CP): 1,11 40
Bua konTpoJs: 3auer - -

Ob6bveMm
But yueonoii pagorst B 3auernbix | B actpoHoM.
eIMHULAX qacax
OO0mas TpyA0eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY IIaHY 4,0 108
Konraktnas pa6ora (KP): 1,78 48
Jlexuunu (JIek) - -
JlaGopaTopHbie padoTsl (JIab) - -
[Ipaktuueckue 3ansarus (113) 1,78 48
CamocrositesibHas padora (CP): 2,22 60
Bua konTpoJs: 3auer - -
B Tom uncisie mo cemectpam:

3 cemecTp
OO0mas Tpya10eMKOCTh JUCHUILIMHBI B ceMecTpe 2,0 54
Konraktnas pa6ora (KP): 0,89 24
Jlexuunm (JIek) - -
JIaGoparopHsie paboTsl (JIad) - -
[Ipaktuueckue 3anstus (113) 0,89 24
CamocrositesibHas padora (CP): 1,11 30
Bua xontpoJs: 3auer - -

4 cemecTp
OO0mas Tpyar0eMKOCTb JUCHUILIMHBI B cEMecTpe 2,0 54
Konraktnas pabora (KP): 0,89 24
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Jlexuuu (Jek)

JlabopartopHbie paboTsr (JIab)

[IpaxTnueckue 3anstus (113)

0,89

24

CamocrositesibHas padora (CP):

1,11

30

Buja xoHTpoOJIA: 3a4eT
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AHHOTaI U padoyeil MPOrpaMMsbl TUCHUILIMHBI
«['paxknanckas 3ammTa B Ype3BbIYaitHbIX cutyanusax» (O T/1.B.02)

1. leab AUCHUNIMHBI — TOJATOTOBUTD CTYJIEHTA K OCMBICIICHHBIM MTPAKTUYECKUM JCHCTBUSAM
Mo O0ECIeueHnI0 CBOCH 0e30MacHOCTH W 3allUThl B YCJIOBHUSX BO3HUKHOBEHUS YPE3BBIYAHON
CUTYAaIMU IPUPOAHOTO, TEXHOTEHHOT'O Y BOGHHOTO XapaKTepa.

2. B pe3yJbTare n3y4yeHus AUCHUIIMHBI 00y4allUIuiicsi MO MporpamMMe GakajaBpuara
HOJIKeH:

Obnadams cnepyromumu oowexyromypuvimu (OK), obwenpogeccuonanvnvimu (OIIK) u
npogeccuonanvruvimu (ITK) koMneTeHIUSIMHA:

- CIOCOOHOCTBIO WCIIOJB30BaTh MPUEMbl OKa3aHHs MEPBOM TOMOIIHM, METOJBI 3aIlUTHI B
yCIoBUsX Upe3BblyaiiHbix cutyarmii (OK-9);

- BJIAJICHUEM OCHOBHBIMH METOJAaMH 3alIUThI TPOU3BOACTBEHHOTO TIEPCOHANA U HACEICHHS
OT BO3MOJKHBIX TOCJICICTBHI aBapHii, kKaracTpod, cTuxuiiHbix 6encteuii (OI1K-6);

— CHOCOOHOCTBHIO TPUHHUMATh KOHKPETHBIE TEXHUYECKHME pEHICHUsT Mpu pa3padoTke
TEXHOJIOTHYECKUX TIPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEICTBA U TEXHOJOTHU C YYETOM
IKOJIOTUYECKUX TOoCHeACcTBHA ux npumeHenus (I1K-4).

3namo:

- XapaKTepUCTUKH TPUPOJHBIX O€JICTBUN, TEXHOTEHHBIX aBapuid W KaracTpod Ha
paguamoHHO, XUMUYECKH U OMOJIOTHYECKH OTMACHBIX O0BEKTaX, Mopakawiue (GakToOpbl APYTHX
OIIaCHOCTEI;

- OCHOBBI BO3JICUCTBHS OIMACHBIX (DAKTOPOB UYPE3BBIUYAWHBIX CHUTyalldd Ha YeJIOBEKa M
MPUPOIHYIO CPEy, JOMYyCTUMbIE IPeeNIbHbIE KPUTEPUH HETaTUBHOT'O BO3ICHCTBUS;

- Mepel 0e30macHOro TOBEICHUS MpU MNpeObIBAHWM B pailloHax (30Hax) IOXKAPOB,
PaZno0aKTUBHOIO, XUMUYECKOTO U OMOJOTHUYECKOTO 3arpsI3HEHUS;

- CImocoObl W CpeAcTBa 3alllMThl 4YeJlOBEKa OT BO3JCHCTBHUS MOpaXkarolmX (HaKTopoB
Ype3BhIYANHBIX CUTYAIUi IPUPOAHOTO, TEXHOTEHHOTO U BOEHHOI'O XapaKTepa.

Ymemo:

- HCIOJNb30BaThb CPEACTBA 3alllUThl OPraHOB JbIXaHUS M KOXKH, MEIUIUHCKHE IS
CaMOo3alllUThl U OKa3aHUs MOMOIIH JIPYTUM JIFOJISIM;

- IPUMEHSTh MIEPBUYHBIE CPEACTBA MOXKAPOTYLICHUS ISl JTOKATU3allUu U TYLICHUs ToXKapa,
BO3HUKIIIETO B ayJAUTOPUH (J1TabOpaTopun);

- OKa3bpIBaTh ceO€ M JAPYTrUM IOCTPAJaBIIMM MEIUIIMHCKYIO MOMOIIbL C HCIOJIb30BaHUEM
TabeNbHBIX U TOJIPYYHBIX METUIIUHCKUX CPE/ICTB.

Braoemy:

- mpuéMaMu MPOBEJCHUS YACTUYHOIN CaHUTapHON 00pabOTKH MPHU BBIXOJE U3 paiioHa (30HBI)
Pa0aKTUBHOTO, XUMUYECKOTO U OHOJOTHYECKOTO 3arpsi3HEHUS (3apaxeHus);

- croco0amMu ¥ TEXHOJOTUSIMU 3aIlIUThI B UYPE3BbIYAWHBIX CUTYAIIUAX.

3. Kpartkoe coaep:xanue TUCUMIJIMHbBI.

3.1. OmacHoctu mnpupomHoro xapakrepa. CruxuiiHble O€ICTBUSA, SBICHHUS MPUPOJIBI
pa3pyIIUTENbHON CHUJIBI - 3E€MJIETPSICEHUs], HABOJHEHMS, CEJIeBble MOTOKH, OIOJI3HH, CHEXHbIE
3aHOCHI, U3BEPKEHHE BYJIKAHOB, 00OBAIIbI, 3aCyXH, yparaHsl, Oypu, MOKapsbl.

3.2. OnacHOCTH TEXHOTEHHOT0 XapakTepa. ABapuH U KaTacTpodbl Ha paJMalliOHHO OMTaCHOM
00BEKTe, XMMHUYECKH OMAacHOM OO0bEeKTe, OWOIIOTMYECKM OMacHOM OOBEKTe, Ha TpPaHCIOpTE
(>KeTe3HOI0POKHOM, aBTOMOOMIJIBHOM, PEYHOM, AaBHAIMOHHOM); Ha THAPOCOOPYKEHHUAX; Ha
KOMMYHAIIbHBIX CUCTeMaX KU3HE0OeCTIeUeHHsI.
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3.3. OnacHocTu BOEHHOro Xxapakrepa. lIpuMeHeHue oOpyXHsi MaccoBOrO IMOPaKEHUs
(s1IepHOT0, XUMHUIECKOT0, OMOJIOTHYECKOT0), OOBIYHBIX CPEIICTB C 3KUTATEILHBIM HAIOJHECHUEM,
HOBBIX BUJIOB OPY>KHsI. 30HBI 3apaKEHUS OT CPEJICTB MOPAKEHUS U UX BO3JICHCTBHE HA HACEJICHUE U
OKpY>KaloIlyI0 IPUPOJHYIO CPELLY.

3.4. Tloxkapnas 0€30MacHOCTb — COCTOSHUE 3alIUIICHHOCTH HAceleHUs, WMYIICCTBA,
o0IIIecTBa M TOCYIapCcTBa OT MOXkapoB. [lokapHast onmacHOCTh (TIPUIMHBI BOSHUKHOBEHHS IT0KAPOB B
3/aHUsAX, JecHble Mokapbl). Jlokanmuzauus M TymeHue noxkapos. [Ipocreiiline TexHUYecKue
cpencrBa noxaporymenus (oruerymmrenu OIT -8, OY-2) u npaBuiia 1moib30BaHUS UMH.

3.5. KoMmIuieke MeponpusTHil TPaxIaHCKOM 3al[UThl HACEIICHHUS.

OnoBemienne ¥ HHPOPMHpPOBAHUE HaceleHHs o0 omacHocTH. [IpuHsATHE HaceneHueM
curHayioB omnosemienus («Baumanue BceM!», «Bo3ayminas TpeBoray, «PaauaimoHHasl 0omacHOCTbY,
«Xumuueckas TpeBora», «OT0oi ormacHOCTH») U MOPSIOK AEUCTBUS IO HUM. DBaKyalusi HACEJICHUS
13 30HBI onacHOCTH. CrocoObl BaKyali DKCTPEHHAs! dBAKyallHs CTYJACHTOB U3 ayJIUTOPUH TPH
BO3HUKHOBEHHH TTOXKapa.

CpencrtBa MHAMBUIyaIbHOU 3amuThl opranoB asixanus (I'TI-7, T'TI-7B, T'TI-9, P-2, V-2K,
PIIA-1, PIIT-67M, PY-60M, «®enukcey», I'I3K, AT, AIIT-3, [13VY-K, UI1-4M, UII1-5, UTI-6, KUII-
8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeUIIMHCKUE CPEACTBA 3AIIUTHI .

CpencTBa KOJJICKTUBHOM 3aluThl HaceneHus. HasHaueHue, 3alIMTHBIC CBOMCTBA YOEKHIIL.
[IpotuBopanuanuonusie ykpoeiTus ([IPY, mom3eMHble memiexomHble TMEPEXO/bl, 3ariayOJIeHHBIC
CTaHIIMW METPOTIONUTEHA), TPOCTEUIIINE YKPBHITHS (TPaHIIIEH, OKOTIBI, IEPEKPHITHIC ienu). [IpaBuiia
3aHATHUS YOSKHIIA.

3.6. OkazaHue NEpBOM MEIULMHCKOW TOMOIIM TPU OXKOrax, PaHCHMSX, 3apaKEHUAX.
[IpoBenenne yacTUUHOM caHUTApHOI 00PaOOTKM KOKHBIX MOKPOBOB YEJIOBEKA MPHU BBIXOJIE U3 30H
PaaMoaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3apakeHUs (3arpsi3HEHUS ), U3 30H MOKapOB.

3.7. JIukBugauus MOCIAEACTBUN 4YpE3BbIYAHHON CHUTyaluu. PaguanMoHHass M XUMHUYECKast
pasBeAKa odvara TOpaxeHUs (3apakeHus). ABapuiiHO-crmiacaTelbHble paboTel. CrnernuaabHas
00paboTKa TEXHUKHU, MECTHOCTH, OOBEKTOB (JI€3aKTUBAIIMS, JeTa3aIus, Ae3UH(EKIIH, Te3HHCEKITHS.

3.8. DOkcrpeHHas »9Bakyaluus W3 aygUTOpUHM (Jlabopatopuu) B YCIOBUAX IOXapa,
paAuallMOHHOT0, XUMUYECKOT0, OHOJOTHYECKOIro 3arps3HEHHs] TEPPUTOPHUH C HCIOIb30BAHHEM
npocTermx cpeacts 3amuthl («DPenukey, I'JI3K, nporusoraza I'TI-7 ¢ ATIT-3).

4. O0beM yueOHOH TUCUMIITIMHBI

Ob6bveMm
Bunpt yuednoi pabornt B 3aueTHBIX B akanewm.
eIMHULIAX qacax
OO0mas TpyA0eMKOCTb JMCUMIIMHBI IO Y4eOHOMY IIaHy 1,0 36
Konraktnas padora (KP): 0,44 16
Jlexuunm (JIek) - -
JlaboparopHsie paboTs! (J1a0) - -
[Tpaktuueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 0,56 20
Bua xontpoJs: 3ayer - -
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Buabl yueOHoil padoThI

O0BeM

B 3aueTHbIx B actp.
eIMHHIIAX qacax
OO0mas TpyA0eMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIaHY 1,0 27
Konraktnas padora (KP): 0,44 12
Jlexuuu (Jek) - -
JlabopartopHbie paboTsI (JIad) - -
[IpaxTnueckue 3anstus (113) 0,44 12
CamocronTennnasi padora (CP): 0,56 15
Bupa xoHTpoJIs: 3a4eT - -

208




AHHOTa U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«BBenenue B MaremaTuky» (®T/1.03)

1. Heap aucuMnauHbl: popMupoBaHue y OakanaBpa 0a30BbIX MaTeMaTHYECKUX 3HAHUHU,
HEOOXOIMMBIX JUIS AaTbHEHIIIeT0 N3yYeHHs Pa3esiOB BBICIIEH MaTeMaTHKH. A TakxkKe, 115l U3y4eHUs
psiia oOIIeHayYHBIX AUCHUILINH U UCHHUILTAH MPOGECCHOHAIBHOTO IIHKIIA.

2. B pe3yjbTare U3y4YeHUs] JUCHUILIMHBI 00y4alOUIUiics M0 NporpaMmme dakajaBpuara
HOJIKEH:

Obnadams cnenyromumu npogheccuonanvrvimu (I11K) koMmnerenuusmu:

- CHoCOOHOCTBIO IJIAHUPOBATH W MPOBOAUTH (PU3NYECKHE M XUMHUYECKUE HKCIICPUMEHTHI,
MPOBOJIUTH 00pabOTKy WX pE3yJbTaTOB W OLEHHBATH IMOTPEIIHOCTH, BBIJBUTaTh THUIOTE3BI U
YCTaHABJIMBATh TPAHMIIBI UX NPUMEHEHHS, NMPUMEHSATh METOJbl MaTeMaTUYEeCKOro aHajlu3a H
MOJICTTUPOBAHMUSI, TEOPETHYECKOTO U IKCIIepUMEeHTanbHOTro uccienoBanus (I1K-16).

3uams:

- OCHOBHBIE METOJbl HMCCIENO0BAaHUS 3JEMEHTapHBIX (YHKIUM, UX CBOHCTBa W Tpaduku,
TOXJIECTBEHHBIE MTPEOOpPa30BaHUs aIreOpandeckuxX U TPUTOHOMETPUUYECKUX BBIPAXKEHUH, CIIOCOOBI
pelIeHNs YpaBHEHUH U HEPaBEHCTB, 3JIEMEHTbl TEOPUM YHCEIl, BKIKOYas KOMILJIEKCHBIE YHCIIa, U
TEOPUH MHOKECTB, OCHOBBI aHAIUTUYECKOM F€OMETPUH, BEKTOPHOM U TUHEHHON anreOpsl.

Ymemo:

- IpuoOpeTaTh HOBbIE MaTEMaTHUECKHE 3HAHUS, UCIIONb3Ysl COBPEMEHHbIE 00pa30BaTeIbHbIE
1 UHQOPMAIIMOHHBIE TEXHOJIOTUH, COCTABIISITH MaTEMaTUYECKUE MOJIENU TUITOBBIX 33/1a4 U HAXOAUTh
CHOCOObI MX PEUICHHI; yMEeTh MEepeBOJUTh Ha MATEeMAaTUYECKUH S3bIK NMPOCTEHIINE MPOOJIEMBI,
MOCTaBJIEHHbIE B TEPMUHAX APYTUX MPEIMETHBIX 00JacTel, U MCIONb30BaTh MPEBOCXOJCTBA ATON
nepe@OpMyITUPOBKH ISl X PELICHHUS.

Bnraoemy:

- MaTeMaTU4YeCKOM JIOTMKOW, pa3BUTHIMM Y4YEOHBIMH HaBbIKAMH U TOTOBHOCTBIO K
MPOJOHKEHUIO 00pa3oBaHMs, YMEHHUEM YHTAaThb M AaHAJU3UPOBATHh Y4YEOHYI0 MaTeMaTHUYeCKylo
JIUTEpaTypy, MEPBUYHBIMU HABBIKAMHU M METOJAMHU PELICHHUS] MATEMAaTHYECKUX 3a/ay JUCLHILIAH
pohecCHoHANBHOTO IUKIJIA U JUCIUILTUH MPOIIbHOIN HAIPaBICHHOCTH.

3. KpaTkoe coaepskaHue JUCHUILIUHBI:

Beenenue. Ilpeamer u Meroasl mareMatuku. OnucaHue OCHOBHBIX pa3/esioB Kypca.
TpeGoBanust npu U3yuyeHUu Kypca.

Pa3znea 1. JjieMeHTHI TEOPUM YU CE M TEOPUH MHOKeCTB. JleiicTBUS HAI MHOTO4JIeHAMM.
OcHoOBHbIE THINIBI YpPaBHEHUIl M HepaBeHCTB, MeToAbl HMX pemenus. Yucna (1ensie,
OTpHUIaTeNIbHbIE, BEIIECTBEHHbIC). AOCOIIOTHAS BEMYMHA JeHCTBUTENbHOrO yncia. KomruiekcHbie
yucna. Onepanuu HaJg HUMH.  MHOXECTBa M ONEpallMM HAJ HUMHU. DJIEMEHThl MHOXKECTBA,
noaMHokecTtBa. YucnoBele MHOKecTBa. Dopmynel Myaspa u Ditnepa. M3Bneduenue kKopHs N-oi
CTENEHU M3 KOMIUIEKCHOTO uucia. PemeHue ypaBHEHHMU KBAJpaTHBIX M BBICHIMX IOPSAJIKOB.
PanmonaneHas 1po6b. OcHOBHas Teopema anreOpbpl. TpPUrOHOMETpPUYECKHME YpaBHEHUS U
HepaBeHCTBa. Jlorapupmuueckue ypaBHEHUs W HepaBeHCTBA. llokazaTelbHble YypaBHEHHS MU
HepaBeHCTBaA. PeleHne ypaBHEHMI U HEPABEHCTB CMEIIAHHOTO THIIA.

Pa3nesn 2. @ynknnu u ux cpoiicrsa. Ilpocreitmue ss1ementapubie pynkuun. Hexoropsoie
BOIIPOCHI INIAHUMETPHH U CTEpPeOMeTPHH. AHAJIMTHYECKAs reOMeTpHs.

IMonarus ¢ynkuun. Hccnenosanue ¢ynkuuu. CrnocoObl 3amanus QyHkuumil. OOpaTHble
¢ynkuuu. CBoifcTBa »leMEHTapHBIX (YHKIHUH. (fTuHelHble, KBaJpaTU4HbIE, CTEICHHBIE,
noka3zaresbHble, JorapupMHUUECKUue, TPUIOHOMETpUYECKHEe U JApyrue) Merox KOOpIuMHAT Ha
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IUIOCKOCTH. JlekapToBa MpsIMOYrojbHasi CUCTEMAa KOOPJAMHAT, IOJIApHAs CHUCTEMA KOOpJUHAT.
PaccrosiHne mexy AByMs Toukamu. JleneHue oTpeska rnomnojam. Yroyl MEeXIy IByMs IPSIMbIMU Ha
IJIOCKOCTH. Y CJIOBHUS MAPAJIENBHOCTH U IEPIEHAUKYJISIPHOCTH IIPSIMBIX. Y paBHEHUS IPSIMOM JTMHUU
Ha TUIOCKOCTH: 00111ee, ¢ YTI0BBIM KOA((DUIIMEHTOM, TPOXOIAIICH Yepe3 JaHHYIO TOUKY B 3aJJaHHOM
HANpPAaBJIECHUH, MPOXOISIIEH Yepe3 ABE aHHble TOUKU. PaccTosiHue OoT TOoukH 10 npsmon. Kpusbie
BTOpOro mopsiaka. KanoHwueckue ypaBHEHHS W TpaQuKH OKPYKHOCTH, JIUIMIICA, THIEPOOIIBI,
1apaboJIbL.

Pa3znen 3. BekTopHnas ajareopa.

Bexroprl. Paznen BekTopa. OpThl, HampaBisitolue KOCHHYChl. Onepainui HaJl BEKTOPAMH.
CkansipHOe NPOU3BEJCHHE BYX BEKTOPOB. BekTopHOe npousBeieHue AByX BEeKTOpoB. CMelIaHHoe
MIPOM3BEACHUE TpeX BEKTOpPOB. DU3MUYECKOE U TE€OMETPUUECKOE MPUIIOKEHHE BEKTOPHBIX
MIPOU3BEICHU.

Pa3znen 4. JIluneiinas anreopa.

Martpuupl. Onepauuu Haja MaTpuUllaMu. DJeMEHTapHble MpeoOpa3oBaHUS CTPOK MAaTPHIIBL.
[IpuBeneHre MaTpulbl K CTyleH4YaToMy BUIy M BuIy [aycca. Panr martpuusl. Omnpenenutens
MaTpullbl U ero cBoictBa. OOparHas Marpunia. PemieHune cucteM JTUHEHHBIX alre0pandecKux
ypaBHEHHMH (€ MOMOIIBI0 00paTHON MaTpHIlbl, MeToZIoM ["aycca, metonoMm Kpamepa). [Ipencrasienue
O JIMHEWHBIX BEKTOPHBIX NpocTpaHcTBaXx. COOCTBEHHbIE BEKTOPhl M COOCTBEHHbBIE 3HAYCHUS

MaTpPHIIBL.
4. O0bem yuyeOHOH TUCUMIIIIMHBI:
O0bem
Buabl yueOHoi1 padoThI B 3aueTHbIX B akanem.
eIMHULAX qacax
OO0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
Konraktnas padora (KP): 0,89 32
Jlexuunm (JIek) 0,44 16
JlabopaTopubie padoTsl (JIad) - -
[Ipaktuueckue 3ausarus (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
Bua xonTpoJs: 3auer
Ob6bveMm
Buabl yueOHoi1 padoThI B 3auernbix | B actponowm.
eIMHULIAX qacax

O0mas TpyA0eMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIaHY 2,0 54
Konraktnas pa6ora (KP): 0,89 24
Jlexuunm (JIek) 0,44 12
JIaGopartopHsie paboTsl (JIad) - -
[TpakTueckue 3anstus (113) 0,44 12
CamocrositeanHnast padora (CP): 1,11 30
Bua xontpoJs: 3auer

. JIOKYMEHT MOJMNUCAH _
HEKBAJIU®UIITUPOBAHHOM
SJEKTPOHHOM MO CHIO

@ Brmanenen: ®unatos Cepreit Hukonaesuu

H.o. HpOpeKTOpaZ:II@Kﬁa TIpopeKTopa 1o yueOHOH
pabote

HetictBurenen: ¢ 27.03.2022 o 27.03.2023
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