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1. IEJIb ¥ 3AJJAYM M CIUTIIIMHBI

PaGouas mnporpamMma cocTaBieHa B COOTBETCTBUM C TpeboBaHusMH DeaepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTAaHAApPTa BBICHIETO O00pa3oBaHUsS — MarucTparypa
110 HampapyieHuIo moArotToBku 22.04.01 MaTtepuaJjioBeaeHne H TexHooruu marepuajion (OI'OC
BO), HaKkoMJIeHHBIM OIBITOM IpernoiaBaHus npeamera kadeapoit Beicield marematuku PXTY um.
J.1. Menneneesa. [Iporpamma paccuntana Ha U3y4eHHE Kypca B TEUEHHE OJHOTO CEMECTPA.

JucuumimHa «/lomoJIHMTe/bHBbIE TJABbl MaTeMATHKHM» OTHOCUTCS K JUCUUIUIMHAM
yuyeOHoro 1uiaHa. I[IporpaMma AMCHUMIUIMHBI TpPENNOaraer, 4yTo JUIsl YCIHEIIHOTO OCBOEHHUs
JUCHUTUTMHBI 00Y4YaloUIHiics JODKEH 3HAaTh OCHOBBI BBICIIEH MAaTEeMaTHKU, TEOPUU BEPOSTHOCTEH U
MaTeMaTHYeCKOM CTaTUCTUKH, U3ydaeMble B Kypce «MaremaTnka» OakanaBpuara.

Lesb TMCHUIIMHBI — 3HAKOMCTBO C COBPEMEHHBIMU METOJJaMH CTATUCTHYECKONU 00pabOTKH
9KCHEPUMEHTAJIbHBIX JAHHBIX C HCIOJb30BAHUEM CPEICTB HMH(OPMAIMOHHBIX TEXHOJIOTHI Ha
OCHOBE YIJIyOJNEHHOTO H3Y4YEeHHUsI Kypca MaTeMaTHUECKONW CTATUCTHKH.

3ajauM  JUCHMIUVIMHBI — [IOJIyY€HHE IIPEJCTaBIE€HUM 00 aKTyalabHBIX Ipodiiemax
UCIIOJIb30BAHUsl CTAaTUCTUYECKUX METOJOB B XUMHUHM M XUMHYECKOM TEXHOJIOTMH, a TaKKe
IIPAKTUYECKAs pealln3alys OCHOBHBIX IIOAXONOB K aHaJW3y JAaHHBIX C MCIOJIb30BAaHUEM
BEPOSITHOCTHO-CTaTUCTUYECKUX METOJIOB.

JucuummHa «J/lonoJHMTeIbHbIE TJABbl MaTeMaTHMKW» Ipernogaercs B 1 cemectpe.
KoHTpoJIb yCIIEBaEMOCTH CTYIEHTOB BEIETCA 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBON CUCTEME.

Pabouas mporpamMma JUCHMIUIMHBI MOKET OBITh peain30BaHa C MPUMEHEHHEM 3JIEKTPOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH U 3JIEKTPOHHOI'O 00yUEHUs OJHOCTHIO MM YaCTUYHO

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHMUSA JUCHUITVIMHDI

HSy‘leHI/IC JUCHUIINIMHBI HAITpaBJICHO Ha HpI/IO6pCTeHI/IC CJIICAYIONX YHHUBEPCAJbHBIX
KOMIeTeHIUl 1 HHIAUKATOPOB MX JOCTHIKCHUS

Konx n HanmeHoBaHue Kon n HanmeHoBaHMe
YK MHAMKaTopa focTrkeHus YK
YK-1. CnnocoGeH ocyIiecTBIATh YK-1.1 3naet npuHuIHUIIB cOOpa,
KPUTUYECKHUI aHaIn3 IpoOJIEMHBIX KJIacCU(UIIMPOBAHUS, aHAIN3a U 0000IIEHUS
CUTyalluii Ha OCHOBE CUCTEMHOTI'0 MOAX0a, | MH(POPMALIUH, CIIOCOOBI HCIOIB30BAHNUS
BbIpabaThIBATh CTPATETHIO IEHCTBUIA U(POBBIX pecypcoB HHPOpMALTUU

YK-1.2. Co3naer aHAIUTHIECCKUI 0030p 110
3aJlaHHOM TeMe, COMOCTaBIIss JaHHbBIE
PA3IINYIHBIX UCTOYHUKOB C UCIIOJIb30BAHUEM
KPUTEPHATLHOTO MOAX0/1a;

YK-6 Cniocoben onpenensts u YK-6.3 Biaymeer npakTHYECKHUM OITBITOM
pean30BhIBATh MPUOPUTETHI COOCTBEHHOW | MOJIyYeHUs AOMOIHUTEIBHOTO 00pa3oBaHus,
JeSITEIbHOCTH U CIIOCOOBI €€ M3Y4YEHHUsI TOTIOTHUTEIbHBIX 00pa30BaTEIbHBIX
COBEpIIICHCTBOBAHUS HA OCHOBE MpOrpaMm

CaMOOIIEHKHU

B pe3ynbraTe u3yueHus AUCUUIUIMHBI 00y4JatOIUIICs TOKEH:
3HATh:

— OCHOBHBIE MPUEMBI U METOJbl OOPAOOTKM CTAaTUCTUYECKOW HMHGOPMALUM: PacuéT BBIOOPOUHBIX
XapaKTEPUCTHK CIy4YalHBIX BEJIMYMH, HCIIOJIB30BAHUE CTAaTHUCTHMYECKUX THUIOTE3 Ul IIEpeHoca
pEe3yJIbTaTOB BEIOOPOUHOr0 00CIE0BAHNUS HA TEHEPATBHYIO COBOKYITHOCTB;

— METOJIbl PErPECCUOHHOTO U KOPPEIIILIMOHHOIO aHAJIN3a;

— OCHOBBI JUCIIEPCUOHHOTO AHAJIN3A;
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METO/TbI aHAIM3a MHOTOMEPHBIX JTAHHBIX;

0a30ByI0 TEPMHUHOJIOTHIO, OTHOCSAIIYIOCS K TEOPETUYECKOMY OINHCAHHIO OCHOBHBIX

MePCIICKTUBHBIX HAMPABJICHUN Pa3BUTHS METOJIOB 0OPAOOTKH SKCIIEPUMEHTAIBHBIX JIAHHBIX |
yMeTb:

AHATM3UPOBATh U KPUTUUYECKH OIICHUBATH COBPEMEHHBIE HAyUHBIC JTOCTHXKCHHSI B 00JIACTH CBOMX

Hay4HbIX UCCIJICIOBAHMIA;

WCITOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISl PEIICHUS TPO(PECCHOHANBHBIX U COIMATBHBIX 33/1a4.
BJIAJIETh:

0a30BOM TEPMHHOJIOTHEH, OTHOCSIIEHCS K CTaTUCTHYECKOH 00pabOTKE 3KCIEepUMEHTATbHBIX

JTAHHBIX

MPAKTUYECKUMH HABbIKAMHU OOpAaOOTKM CTaTUCTUYECKOH WHGOPMAIUM C  HCIOJIb30BAHUEM

UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

METOJIOJIOTUE COBPEMEHHBIX HAYYHBIX HCCIEIOBAHUN, KPUTHUYECKOM OIEHKOM MOJy4EHHBIX

PE3YJIbTATOB, TBOPYECKMM AHAIM30M BO3HHUKAIOMIMX HOBBIX MMPOOJEeM B 00JacTH XUMHU U

XHUMHYECKOH TEXHOJIOTHH.

3. OFbEM JUCHUATIJIMHBI U BUJAbl YYEBHON PABOThI

Cemectp
Bun yae6HO# paboThI Beero 1

3E Axan. 4. 3E Axap. 4.
OO0masi Tpy10eMKOCTb 1M CHUILITHHbBI 2 72 2 72
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 0,9 34 0,9 34
Jlekuun 0,42 16 0,42 16
[Tpaktuyeckue 3ansatus (I13) 0,48 18 0,48 18
CamocTrosiTesbHasi padora 1,1 38 1,1 38
KonrakTHast camoctosTenbHas pabora 0,4 0,4
CamocTosaTenbHOE U3Y4YEeHUE pa3/iesioB 1,1 376 1,1 376
JUCIUILTAHBI
Buja kouTposst — 3a4er ¢ OLEHKOM
Buja nTOroBoro KOHTpoOJIs: 3auer c oneHKOM

Cemectp
Bun yae6HO# paboTh Beero 1

3E AcTtp. u. 3E AcTtp. 4.
O0mas TpyA0eMKOCTh JMCIUILTHHBI 2 54 2 54
KonrakTHasi padoTa — ayIuTOPHBIE 3AHATHS: 0,9 25 0,9 25
Jlexun 0,42 12 0,42 12
[Tpaktuueckue 3ansatus (I113) 0,48 13 0,48 13
CamocrosiTejibHas pa6oTa 1,1 29 11 29
KonrtakTHas camoctosTenbHas pabora 0,3 0,3
CamocrosTenpHOE H3yUYCHHE Pa3ieIoB 1,1 287 1,1 287
JUCIUTLTAHBI
Bua koHTpOJIs1 — 3a4eT ¢ OLeHKOMH
Buj HTOrOBOro KOHTpOJIS: 3ader ¢ oneHkoM

4. COAEP)KAHUE JUCIIUIIVINHBI
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4.1. Pa3zgean! TMCHUILIMHBI ¥ BUABI 3aHATHH

Ne
n/n

Pa3nen nucuMIJIMHLI

Yacos

Bcero

Jlexkuun

IIpakru-
YyecKHue
3aHATHSA

CamocTros-
TeJbHAN
padora

Paznea 1.
OCHOBBI MATEMATHYECKOH CTATHCTHKH

27

6

15

1.1

OCHOBHBIC  CTATHCTHYECKHE  METOJIbI
aHaJIn3a OSKCICPUMCHTAJIbHBIX HOAHHBIX.
[Tpumenenue UH()OPMAIIMOHHBIX
TEXHOJOTHH JisT 00pabOTKH pe3ysIbTaToB
IKCIIEPUMEHTA.

4

1.2

[IpenBapurensHas o0paboTka
pe3yIbTaTOB SKCIIEPUMEHTA: TOCTPOCHUE
IMIIUPUIECKON PYHKIIMU PACIPEICICHHUS,
THCTOTPaMMBI, KyMYJSIThl. [lonyueHue
CTaTHCTHUYECKUX OICHOK pacIpeeICHuUs
BBIOOPKH.

1.3

[IpoBepka  CTaTUCTUYECKHUX
IIpoBepka  rumore3 O  PaBEHCTBE
JUCIIEpCUH, 0 paBEHCTBE
MaremaTudeckux oxxkunanuil. IIpoBepka
TUIIOTE3bI O BUJE 3aKOHA pacIlpeesICHHUs.
IIpoBepka runore3 HenmapaMeTpUIECKUMHU
METOAAMHU.

THIIOTEC3.

1.4

Brrunciienune BBIOOPOYHOTO
koddumenta xkoppemsiuuu  [Iupcona.
Panrosble K03((UIIMEHTHI KOPPENALHUH.
OneHka 3HAYUMOCTH KO3 (UIIMEHTOB
KOPPEJISIIHH.

Pasznea 2. CtaTtucTuuecKkue MeTOIbI
aHAJIN3a JAHHBIX

20

10

2.1

OnHodakTopHbIf U
JIMCTIEPCUOHHBIN aHaJu3.

IBYX(aKTOPHBIN

10

2.2

Perpeccronnslii  aHanus.
YpPaBHEHUS  PErpeccuu  OT
rapameTpa.

ITocTpoenue
OJTHOTO

10

Pa3nea 3. Cratuctuyeckasi oopadorka
MHOTOMEPHBIX JAHHBIX

25

13

3.1

ITonsTie 0 METOJIax aHaJIn3a)
MHOT'OMEPHBIX JIQHHBIX. OCHOBEI
KOppeJ'ISIHI/IOHHOFO nu KOBapI/IaHI/IOHHOFO
aHanu3a. MHOXECTBEHHAsl pEerpeccus.

3.2

MeTO)IBI CHMIXXCHUA PASMEPHOCTU: METO
TJIaBHBIX  KOMIIOHCHT H q)aKTOpHLIﬁ
dHaJIn3.

3.3

OCHOBHBIE  METOMBI
KJIIACTEPHBI U
aHauus. [TepcnekTHBEI

KJIacCU(UKALIUU:
JUCKPUMHUHAHTHBIN
pa3BUTHUS




CTaTUCTMYECKUX METONOB 00paboTKH
IKCIIEPUMEHTAIBHBIX JaHHBIX.

Bcero uacos: 72 16 18 38

4.2. Conep:xanue pa3iesioB TUCUUIIMHBI
Pa3zgen 1. OcHOBBI MaTeMATHYECKOM CTATHCTHKH

1.1. OcHOBHBIE CTaTUCTUYECKHE METOJbl aHAJU3a HSKCIEPUMEHTAIbHBIX JAHHBIX. [HIIbI
U3MEPUTENBbHBIX Kl [Ipumenenne nHGOPMAIMOHHBIX TEXHOJIOTHHA A1 00pabOTKH pe3yIbTaToB
3KCIEPUMEHTA.

1.2. IlpeaBaputenbHas 00paOoTKa pE3ylbTaTOB HKCIEPUMEHTA: IOCTPOCHUE SMITUPUYECKON
GyHKIIMM  paclpelesieHns, TUCTOrpaMMbl, KyMmyisThl. [lonmydeHue CTaTUCTHMUYECKHUX OLEHOK
pacnpenenenuss BbeIOOpkH. CBoHcTBa OIGHOK. TodedyHble OlEHKH. HTepBaIbHBIC OLCHKH
[apaMeTpOB paclpeesICHHUs.

1.3. TIpoBepka cratucTudeckux runore3. OcHoBHbBIE MOHATHA. CXeMa mpoBepku runores. [IpoBepka
TUIIOTE3 O PABEHCTBE JAMCIEPCU, O pABEHCTBE MAaTeMaTUUECKUX OKuJaHui. [IpoBepka runoressl o
BUJIE 3aKOHA pacIpe/IeeH s 110 KpuTepuio y°— Iupcona. IpoBepka rumortes HemapaMeTpUUECKHIMU
METOAAMM: KpuTepuil ManHa-YUTHU U KpuTepuil BuiikokcoHa.

1.4 Beruucnenue BoioopouHoro koddduimenta koppemnsiuuu [Iupcona. Panroseie K03 puIneHTs
koppensinun Crimpmena u Kennamna. Onenka 3Ha4nMOoCTd K03(pPUIIMEHTOB KOPPEIISIHH.

Pa3gen 2. CTtaTuCTHYECKHE METOAA AHAJIN3A JAaHHBIX

2.1. JlMCriepCHOHHBIA aHaNW3: TOHATHE TUCIIEPCHOHHOTO AaHalHM3a, OCHOBHBIC OIPEICICHUS.
OnHodakTOpHBIN U ABYX(DAKTOPHBIN JUCIIEPCUOHHBIN aHAIU3.

2.2. Perpeccuonnslii ananus. JIuHeiHast perpeccusi oT ogHOro napamerpa. OneHKa 3HAYUMOCTH
K03((HUIMEHTOB YpaBHEHHUS PErPECCHH U €ro aJieKBaTHOCTH. Henmueitnas perpeccus.

Pa3nen 3. Cratucrtuyeckasi 00padoTka MHOTOMEPHBIX JAHHBIX

3.1. Tlonatue o MeToAax aHanM3a MHOTOMEPHBIX JaHHBIX. Ha3HaueHune u kiaccuduxanus
MHOTOMEPHBIX MeT010B. OCHOBBI KOPPENISIIMOHHOIO U KOBapHAIlMOHHOTO aHalln3a. MHOrOMepHbII
PErpeCcCUOHHBIN aHAIIN3.

3.2. MeToabl CHUKEHUS pa3MEPHOCTH: METO/I TJIaBHBIX KOMIIOHEHT U (pakTOpHbIN aHann3. OCHOBHBIE
HOHATHUS U TpeNonoxkeHus (akTopHoro aHanmuza. OOmuii anroputM. OCHOBHBIE ATambl (HaKTOPHOTO
aHaIM3a.

3.3. OcHoBHble MeTonbl Kiaccuukauuu. JMcKpUMUHAHTHBIA aHaan3 OCHOBHBIE MOHATHA U
MPENOIOKEHHUS JUCKPUMUHAHTHOTO aHan3a. JIMCKpUMUHAHTHBINA aHAIM3 KaK METO/1 KJIacCu(pUKaIuu
o0bexToB. KnactepHsiit ananu3. O0mas XxapakTepuCcTHKa METO/0B KJIACTEpHOrO aHaiu3a. Mepbl
cxonctBa. Mepapxwueckuid kinactepHbiidi aHanmu3. Meron K-cpemnux. Kpurtepum kavectBa
KJIaccu(UKaIum. ITepcriekTHBBI pa3BUTHSA CTaTUCTHUYECKUX METOJI0B 00paboTKH
AKCIEPUMEHTAIbHBIX IAHHBIX.

5. COOTBETCTBHE COAEP KXAHUSA TPEBOBAHUAM
K PE3YJIbTATAM OCBOEHUSA JUCIUIIJIMHBI

Paszgennl

B pesyabrare 0cBOCHHsI JMCHHUILUIMHBI CTY/ICHT J0JI2KeH
1 2 | 3

3HATh:




— OCHOBHBIE MPUEMBI I METOJIbI 0OPAOOTKM CTATUCTHUECKOW MH(popMarmu: pacuér | + + +
BBIOOPOYHBIX XapPAKTEPUCTUK CITyIalHBIX BEJIMUYHH, UCTIOIb30BAHUE CTATHCTHUECKUX
THUIIOTE3 JUTSI TIEPeHOCca pe3yabTaTOB BHIOOPOUHOTrO 00CIeOBaHNS HAa TeHEPAIbHYIO
COBOKYITHOCTB;
- METOJIbI PEFPECCUOHHOI0 U KOPPEISILIMOHHOIO aHAJIN3A, + + +
- OCHOBBI TUCIICPCUOHHOI'O aHAJIN3a, + + +
- METOIbl aHAJIM3a MHOIT'OMEPHBIX JaHHBIX; + + +
- 0a30ByI0 TEpPMHMHOJOIHIO, OTHOCSIIYIOCS K TEOPETUYECKOMY OINHCaHuio | + + +
OCHOBHBIX TEPCIEKTUBHBIX HAINpaBICHUN pPa3BUTHUS METOIOB 00pabOTKHU
JKCIEPUMEHTAJbHBIX JaHHBIX
YMmersn:

— AHAJIM3UPOBATh U KPUTUUECKU OLICHUBATh COBPEMEHHBIE HAYYHBbIE NOCTHXKEHUA | + + +
B 00JIACTH CBOMX HAYYHBIX HCCJICIOBAHU;
- HCIIOJIb30BaTh ITIOJYYCHHbIC 3HAHHS M peleHus NpodeccHoHadbHBIX H | + + +
COLIMANBHBIX 3a1a4

Baagern:
— 0a30BOH TEPMHUHOJIOTHEH, OTHOCSIIEHCS K CTaTUCTHYeCKoW oOpaboTke | + + +
JKCNEPUMEHTAJIBHBIX JaHHBIX;
- MPaKTUYECKMMH HaBbIKaMH 00paOOTKM cTaTUCTUYecKoW uHpopMaimu c | + + +

UCII0JIb30BaHHEM MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

B pe3ynbrare ocBO€HUS NUCUUIUIMHBI CTYACHT JOJDKEH IPUOOPECTHU CIENYIOIINE YHUBEPCAIbHbLE

Komnemenuuu u undukamopbt UX 0OCIMUIICCHUA:

Koa u HaumenoBanue YK Kox 1 HaumeHOBaHMe MHAMKATOPA
Joctickenns YK
VYK-1. CiocobeH ocymecTBIsITh VYK-1.1 3naer npunnuisl coopa, + + +
KPUTHYECKHI aHaIu3 MpoOIEeMHBIX KJaccuUIUPOBaHUs, aHATTN3a U
CUTyaIMil Ha OCHOBE CUCTEMHOTO 00001IeHIS HHPOPMAITIH, CITOCOOBI
MOJIX0/1a, BBIpa0aThIBaTh CTPATETUIO | UCIOIB30BaHUs IIU(PPOBBIX PECYPCOB
neicTBuit uHbOpMaIU
YK-1.2. Co3gaet ananutudeckuit 0030p + + +
110 3aJJTaHHOM TeMe, COIIOCTAaBJIASA TaHHbBIE
Pa3IMYHBIX HCTOYHUKOB C
HCIIOIb30BAaHUEM KPUTEPUATIBHOTO
noaxojaa
VYK-6 Cnocoben onpenensars u VYK-6.3 Bnaneer npakTUUECKUM ONBITOM + + |+
peanu30BbIBATh IPUOPUTETHI MOJIyYEHUS JOTIOTHUTENBHOTO
CcOOCTBEHHOM JIeATENBHOCTH U o0Opa3oBaHUs, U3yUCHUS
CIOCOOBI €€ COBEPILICHCTBOBAHMS HAa | JOIMOJHUTEIBHBIX 00pa30BaTEbHBIX
OCHOBE CaMOOLIEHKHU porpamm
6. IPAKTUYECKUE 3AHATUSA
6.1. [IpumepHbIe TeMbl IPAKTHYECKHUX 3AHATHIA MO AUCHHUIUIAHE.
Ne ni/m Ne pazgena TeMbl NpaKTHYECKUX (CEMUHAPCKHUX) 3aHATHH Yacel
AUCHHILIMHBI
1. 11 IIpakTnyeckoe 3ansitue 1 2
1.2 [TpenBaputensHast 06paboTKa SKCIIEPUMEHTAIBHBIX
naHHbIX. OnucarenbHas cratucTuka. [lomydenne
CTAaTHCTUYECKUX OIEHOK paclpe/esieHUsl BHIOOPKHU
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2. 1.2 IIpakTnyeckoe 3ansTHE 2 2
[IpoBepka cratuctrueckux rumnores. [IpoBepka runores
0 PaBEHCTBE JTUCIIEPCHIA, O PABEHCTBE MaTEMaTUYECKIX
oxxunanuii. [IpoBepka rumnores HemapamMeTpuuIecKUMHU
METOJIaMH: KpUTepHii cornmacus x’—IIupcoHa, Kpurepuii
MaHHa-YuTHH, KpuTepuil BUIKOKCOHA.

3. 13 IIpakTuyeckoe 3ansaTue 3 2
Boruucnenue BBEIOOPOYHBIX ko3¢ hunmeHToB
KOPPEJISAIIHH. Bri6opounbie KO2(PUITUEHTHI
koppemsiuu [Iupcona, Ciupmena u Kenpgamna.

4, 14 KoutposbHnas padora Ne 1 2
5. 11-14 IIpakTu4eckoe 3ansaTHe 4 2
OnHodakTOPHBIN U ABYX(PAKTOPHBIN JUCTIEPCUOHHBIHI
aHaJIN3

6. 2.1 IIpakTHyeckoe 3ansATHE 5 2
PerpeccuoHHbIN 1 KOPPENSIIUOHHBIN aHAIU3.
[TocTpoeHue ypaBHEHUSI PETPECCUU U €TI0 aHATIU3

7. 2.2 KontpoabHnas padora Ne 2 2
8. 3.1-3.3 IIpakTu4yeckoe 3ansiTue 6 2
OcHoBHBIE METOIbI 00PaOOTKH MHOTOMEPHBIX JaHHBIX:
METO/ TJIABHBIX KOMIIOHEHT, ()aKTOPHBIN aHAJIH3,
METO/IbI KJIacCU(UKALIUU
9. 2.1-3.3 Koutpoabnas padora Ne 3 2
UTor 18 yacos

7. CAMOCTOSATEJIBHAS PABOTA

CaMmocrosiTenbHast paboTa MPOBOAUTCS C LEIbIO YIIIyOJEHHUS 3HAHUM 1O AMCUMILIMHE U
HpeI[y'CManI/IBaeT CJIEYIOIINE BUJBI:
O3HAKOMJIEHHE C PEKOMEHJIOBAaHHOM JHTEpaTypoi, paboTy C 3JIEKTPOHHO-OMOIMOTEUYHBIMU
cUCTeMaMHM, BKJIIOYas MEpeBO/bl MyOJMKAIMi W3 HAay4YHBIX KYPHAJIOB, IUTHPYEMBIX B 0a3ax
Scopus, Web of Science, Chemical Abstracts, PUHILI;

— pEeryjasipHyl0 HpopalOTKy NpOHAEHHOrO Ha JIEKIHUSAX M MPaKTUYECKUX 3aHATUAX Y4eOHOro
MaTepuana;

— BBIIOJHEHHWE [IOMAIIHUX 33JaHuil W NpUMEHeHHe WH(GOPMAIMOHHBIX TEXHOJIOTUH mpu
BBIMIOJTHEHUH TOMAILIHUX 3a/1aHui;

— TOJTrOTOBKY K BBIITOJIHEHHIO KOHTPOJIBHBIX pabOT MO MaTepuaity JIEKIIMOHHOTO Kypca,

— TOATOTOBKY K cj1aue 3auema ¢ oyenkoi (1 cemectp) o TUCIUIIIAHE.

[InaHupoBaHNe BpPEMEHUM Ha CAMOCTOSTENBHYIO DPAa0OTy, HEOOXOAMMOrO Ha H3Yy4EHHUE
JUCLUIUINHBL, CTYI€HTaM JIY4Ille BCEr0 OCYLIECTBIISITh HA BECh IEPUOJ U3YUEHUS, IIPEIyCcMaTpUBas
IIPU 3TOM PETYJIIPHOE IOBTOPEHNE IPOUIEHHOT0 MaTeprasia. MaTepuall, 3aKOHCIIEKTUPOBAaHHBIN HA
JEKIUAX, HEOOXOJUMO PpEryjsipHO JOMOJHATh CBEAEHUSMU W3 JUTEPAaTypHBIX MCTOYHUKOB,
IpeJCTaBICHHBIX B yueOHOI nmporpamme. [Tpu paGore ¢ ykazaHHBIMH HCTOYHUKAMU PEKOMEHTyeTCs
COCTaBJIATh KPAaTKUN KOHCIEKT MaTepuana, ¢ 00s3aTeIbHbIM PUKCHpOBaHEM OMOIMOrpadudecKux
JaHHBIX UCTOYHHUKA.

8. OHEHOYHBIE CPEJICTBA JJIs1 KOHTPOJISI OCBOEHUSA JUCHUIIJINHBI



CoBOKYITHAs OIICHKA 110 JUCIUTUINHE CKIIAbIBACTCSI M3 OLIEHOK 32 BHIITOJHEHHE KOHTPOJIBHBIX
paboT: 3 KOoHTpoJbHBIE paboThl B 1 cemecTpe (MakcMMaibHas OICHKA 32 KKIYI0O KOHTPOJIBHYIO
paboty 20 6aI0B) U HTOrOBOTO KOHTPOJIS B popMme 3auema ¢ ouyenkoii (MakcuManbHas omenka 40
0asioB).

8.1. [Ipumepbl KOHTPOJIHLHBIX BONPOCOB /LISl TEKYIEr0 KOHTPOJISI 0CBOEHHS TUCIHUILINHBI

Pa3zgea 1. IlpuMepbl BONPOCOB K KOHTPOJILHOM padoTe Ne 1. KourpoJsibHasi padora comaep:kut 4
BOIIpOCa 10 S 6aJ/UI0B 32 BONPOC.

Bapuant Ne 1

1. Jlns BeIOOpkH 00BEMOM n =10, MOJYYEeHHOW M3 HOPMAJIBLHO pacCHpeeIEHHON TeHepaIbHON
COBOKYIMHOCTM  HAWTH  OLIEHKM  MaTeMaTH4ecKOro  OXWUJAHWs,  JUCIEpCUHu U
CPEIHEKBAJPATUYECKOTO  OTKJIIOHEHUS, IOCTPOUTH  JIOBEPUTENbHBIA  WHTEpBal s
MaTEeMaTUYeCKOro  OXHUJAHUS U CpPEeIHEro KBaJpaTUYEeCKOro  OTKJIOHEHHUs, IMPUHSB
JIOBEPUTENBbHYIO BEepOSTHOCTH ¥ = 0,95:

204 219 18,7 16,4 19,7 18,9 22,5 16,1 22,0 14,3

2. Ucnonb3ys y%— kputepuii, npu ypoBHe 3Haummoctd o = 0,05 yCTaHOBMTB, CIydailHO MIH
3HAYUMO PACXOKJIEHUE MEXIY SMIUPHUECKUMU M; U TEOPETHUUECKUMU miTeolo 4acTOTaMH,
KOTOpPBbI€ BBIUMCIEHBI, MCXOJS U3 THUIOTE3bl O HOPMAJIBHOM pACIPEICICHUN Te€HEepaIbHON

COBOKYITHOCTH.
m; 6 12 23 31 28
m; %" 7 10 21 35 27

3. IlpoBeneHo n3MepeHHe MOIIHOCTH TOpU30HTa A (Y, CM) BJIOJIb HEKOTOPO# JiuHUK yepe3 1 M (X):
X, M 0O |1 [2 |3 4 |5
y,eM |5 |7 [6 |10 |9 |12

Haiiti Bb16OpOouHBIN K03 uiment koppensiuuu CnupMeHa U OLUEHUTh €ro 3HAaYUMOCTh MpH
ypoBHe 3Haunmoctu o = 0,05.

4. Jlns TpOBEpKU CTAOMIBHOCTH DJIIEKTPOJIM3a PACTBOPOB XJIOPUIOB MIETOYHBIX METAJIOB
onpeaensu cogepxkanre NaOH (mr NaOH/n menoun) no (X) u mocne (Y) buibTpa:

X 100,1 | 115,1 | 130,0 | 93,6 | 108,3 | 137,2 | 104,4 | 97,3
y 96,6 |1156 1255|940 |103,3|134,4]100,2]|97,3

[Tpu ypoBHe 3HaunmocTH o = 0,05 BBIICHUTB, €CTh JIM pa3jinyMe MEXJIy OOEUMHU CEepHIMU
aHAJIN30B.

Bapuant Ne 2

1. Ina BbiOOpku oO0bEMOM N=10, MOSYy4EeHHOW W3 HOPMAIBHO pPACHpPEAETIEHHONW T'eHepaIbHOM
COBOKYITHOCTH HalTH OLICHKHU MaTeMaTU4eCKOro 0’KHJIaHUs, JUCIIEPCUH u
CPEIHEKBA[PATUYECKOrO  OTKJIOHEHUS,  IIOCTPOUTH  JOBEPUTEIBHBIM  HMHTEpBal  JUIA
MaTEMaTUYECKOTO OKUAAHNS U CPETHETO KBAIPAaTHYECKOT0 OTKJIOHEHHS, IPUHSB JIOBEPUTEIIBHYIO
BeposiTHOCTh ¥ = 0,95:

1,8 6,1 10,2 54 65 29 94 15 4,7 3,6
2. Vcnonws3ys kputepuii x> - Ilupcona, mpum  ypoBHe 3HauummocTH o = 0,05 mpoBeputh

PaBHOMCPHOCTL pacCIIpCaACIICHUA, CCIINU Ha6J'IIOI[aeMBIe YaCTOTbl JIA HEKOTOPOro IpHU3HAKA
MMPUHHUMAIOT 3HAUCHUA:

9, 8, 10,15, 8.
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. VI3 aByX mapTuii M31eiaui, U3rOTOBJICHHBIX HA OJMHAKOBO HACTPOCHHBIX CTaHKAaX, W3BJICYCHBI
MaJible BEIOOpKHU. Pe3ynbTatThl /Ui KOHTpoIHpyeMbIx pa3mepoB I u I crankos:

lcramok | 25 | 27 | 29 | 3.1 Il cranok | 2.4 2.6 2.8
n; 2 3 4 1 m; 2 3 7

Tpebyercs npoBepUTH TUIIOTE3Y O PABEHCTBE CPEAHUX pa3MepoB u3aenuii. [Ipeamnonaraercs, 4ro
pe3yNbTaThl U3MEPEHUI pacipe/eieHbl HOpMaJIbHO U BBIOOPKU HezaBUCHUMEI (o = 0,05).

. B Tabnuie npuBoaATCs NaHHBIE O BBIXOJAE MPOAYKTa (B %) O6e3 katanu3zartopa U B IPUCYTCTBHU
KaTajau3aTopa.

bes 80 | 87 | 92 | 54 | 93 | 76 | 63 | 59
KaTaJII/ISaTOpa

C 94 | 9 | 92 5 88 | 70 | 62 | 90
KaTaJII/IBaTOpOM

MOHO JIi CUHTATh, YTO MPUCYTCTBUE KaTaIH3aTOPa YBEIMUUBACT BbIX0 1 poaykTa? [IpuHATH
ypoBeHb 3Haunmoctu 0.=0,05.

Pasnen 2. IIlpumepsl BOPOCOB K KOHTPOJILHOI padoTe Ne 2. KoHTpoJibHas padora coaepskut 4
BOIIpoca 1o S 6aJ10B 32 BONPOC.

Bapuant Ne 1

1. HccnenoBanach OUMCTKA CTOUYHBIX BOJ CII0Co00OM OCaAXKACHHUA TBépI[BIX HaCTull B TCUCHUC

onpenenéHHoro CpOKa OTCTOA:

Cpok, Benunuunna ocanxa,
IHU r/M° BOJIBI
15 80 84 90 8,6
20 82 9,0 10,0 10,0
25 11.0 13.0 12.0

Heo6x011uMo BBISICHUTB, CYLIECTBEHHO JIM BIUSHHUE ATUTEILHOCTH OTCTOS HA BEIMUMHY OCaJIKa
TBEPBIX yacTul. [[punsTh ypoBeHs 3Haunmoctu oL = 0,05.

. UccnenoBanock BiIMsHAE HA BBIXOJ IPOAYKTA JIBYX BHJIOB KaTtaiau3atopoB A, b u Tpéx
pa3IMYHBIX TEXHOJOTHH MmoayueHus. B Tabnuiie mpuBeeHbl BETMYUHBI BBIXOA TPOAYKTA B
TOHHaX. BiusiroT 1 (hakTops! (BU KaTaln3aTopa U TEXHOJIOTHs) Ha BbIXO npoaykTa? [TpuHATh
ypoBeHb 3Haunmoctu o0 = 0,05.

Bup xaranuzaropa Texnonorus
1 2 3
A 1,3 15 1,7
b 2,7 2,0 2,2

3. TlomyudeHsl SKCIIEpUMEHTANIbHBIE JJAHHBIE PACTBOPUMOCTH XJIopuaa 6apus B Boze (V) B

TIPUCYTCTBUHM Xj1opuaa Kanbius (X) mpu 70°C (06séM BeIGOpKH N = 5):

| x% | 0o | 5 | 8 | 10 | 15 |
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| y% | 32 | 25| 20 | 17 | 11 |

Haiitu ypaBHeHuWe JuHEHHON perpeccun YV, = by + b;X 3aBuCMMOCTH pacTBOPHMOCTH
xJopuzia 6apus OT CoAepKaHUs XJIOPUIA KaTbIIHL.

4. Tlo »KCIEpUMEHTAIBLHBIM J@HHBIM, TPEACTABICHHBIM B TaOiuie, HaWTH Kod()PHUITUEHTHI

yPaBHEHMs HEJNMHEWHOH perpeccun Buma Yy, = by + byx + b2x2 , OIIEHUTH 3HAYMMOCTH
YpaBHEHHSI PETPECCUU M 3HAUMMOCTh K03 (pUIlMeHTOB ypaBHEeHHUs perpeccuu. [IpuHATh ypoBeHb
3HaunmocTh ¢ = 0,05.

x 0 1 2 3 4 5 6
y 2 7 9 13 16 18 20

BapuanT Ne 2

1. Ouenuts  3HAUMMOCTH  pasIMuus B NPOM3BOAMTENBHOCTH  peakTopoB.  Cpemmss
IPOU3BOANTEIBLHOCTE TPEX PEAKTOPOB MIPEACTABICHA B TAOIHIIE:

Peaktop | CpenHsisi npOM3BOIUTENBHOCTD, T/CYTKH
1 160 161 165
2 150 164 164
3 146 155 160

[Tpunsts ypoBens 3Haunmoctu o = 0,05.

2. Brixon BemectBa (B % ) mpu Temmepatype 10°C u 20°C (daktop A) M IpogomKHTEIEHOCTH
npotiecca Kpuctaumzanuu 7 4 u 17 4 (pakrop b) npencrasien B Tabnuie. OLEHUTh 3HAUUMOCTh
pa3inuusi B BBIXOJIC MPOJAYKTa MPH Pa3HOW TeMIeparype U MPOJOJDKHTEIBHOCTH Mpolecca
KPUCTALIU3AINH, 2 TAK)KE 3HAYMMOCTh B3AaHMHOTO BIIUSTHUS TEMIIEPATYPBI ¥ IPOAOKUTEIHHOCTH
npoliecca Ha BbIX0Jl poayKTa. [IpuHsaTh ypoBeHb 3Haunmoctu o, = 0,05.

T Bpewms Beixon, %

0 74 40 30 30 50
10c 174 90 80 65 70
0 74 70 50 60 70
20°C 174 50 30 30 40

3. UccnenoBaniack 3aBUCUMOCTD cofiepkanus xkenes3a (Y, %) B KpucTauiax MeJHOTO Kyrmopoca
CuS0O45H20 ot conepxanus FeSOs (X, r/11) B MATOYHOM pacTBOpe:

X 60 70 85 100 | 105
y 0,9 1093 147 |1,86 |2/48

Haiitn ypaBHeHWE IUHENHHOM perpeccun Y, = by + b1 X 3aBUCHMOCTH CONEp/KaHUS Kee3a B
KpucTajuiax ot coaepxkanus FeSO4 (X, 1/1) B pacTBope.

4. Ilo OKCIICPUMCHTAJIbHBIM NAaHHBIM, MPCACTABICHHBIM B Ta6J'II/II_Ie, HaWUTH KOB(I)(l)I/II_II/IeHTBI

YPAaBHEHUs HENMHENHOH perpeccum Buma Y, = by + bix + bzxz, OLIEHUTh 3HAYUMOCTh
YpaBHEHUsSI U 3HAUMMOCTb K03 puuueHTos. [Ipunsats ypoens 3HaunMoctd @ = 0,05.

x 0 1 2 3 4 5 6
y 5 10 14 15 17 21 25
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Pa3zgea 3. [Ipumepbl BoNpPoCcoB K KOHTPOJILHOM padoTe Ne 3. KoHTpo/ibHast padoTa coepsKuT
4 Bonpoca 1o 5 0aJ1710B 32 BONPOC.

Bapmuanr 1
1. IocTpouTts ypaBHEHHE MHOXECTBEHHOM JIMHEHHON perpeccun Y, =0, +0,X, +0,X, mo nanusM

Tabmuipl. OLEHUTh 3HAYMMOCTD YpaBHEHHS M €ro Ko3(pQuuueHTOB npu ypoBHE 3HAYHMOCTH
o =0,05.

x1 3,5 7,4 2,5 3,7 5,5 8,3 6,7 1,2
X2 53 1,6 6,3 9,4 1,4 9,2 2,5 2,2
y 64,7 80,9 24,6 43,9 77 20,6 66,9 34,3

fia=

2. ITo BbIOOpKE HAWICHBI 3HAYCHUS [VIABHBIX KOMIIOHEHT /1 I-ro HabmoaeHus f;; = 0,661,
— 2,151 u matpuna GpakTOpHBIX HATPY30K
4= (—0,756 0,654)
0,756 0,654
HaiiTi 3HaueHust UCXOAHBIX MOKAa3aTeNnei X;; U X;,, €CJIM BHIOOPOUYHBIEC OLEHKU CPEIHUX PABHBI
X1=5, X,=10, a BEIOOpOUYHBIC OLIEHKU CPEAHUX KBAIPATUIECKUX OTKIOHEHHUH paBHBI 51 = 0,072,
s, =0,333.

3. B 5 mpobax ¢ 5 y4acTKOB MECTOPOKIACHHS H3MEPEHO cojepx)aHue 3070Ta (X, %) u Mmenu
(y, %):

X 0,15 0,3 0,1 0,2 0,04
y 1,0 0,9 0,2 0,5 0,6
C uenp0 HaXOXACHUS NEPCIEKTUBHBIX PallOHOB MPOBECTH KJIACTEPHBIA aHAIM3 U MOCTPOUTH
neHaporpammy. JlaHHble TpelBapUTENIbHO HE CTaHAApTH30BaTh. PaccTosHus MexAy
KJIACT€paMU BBIYHUCIIATH METOJIOM «OJIMXKAMIIIET0 COCea.

4. Wwmerotcs nBa Habopa rmpob (X1-mepcrnekTuBHbIE U X2— HENEePCIEeKTUBHBIE), B KOTOPBIX
OTIpeieNIeHbl KOHIICHTPAILUH JIBYX TOMOJIOTOB METaHa!

57 2.8
X1=(Z’g gi) X2=<6,1 3,0)
o3 60 2.7

BbIuMCIUTh TMHEHHYI0 JUCKPUMUHAHTHYIO QYHKIMIO U KiaccuuuupoBars Habmoaenue (5,7;
2,5).

Bapmuanr 2
1. TlocTpouTh ypaBHEHHE MHOXECTBCHHOW JHMHEHOW perpeccun Y, =0, +0b,X +b,X, mo

TaHHBIM TaOmuIEl. OUEHUTh 3HAYUMOCTh YpaBHEHHS M €ro Kod((UIIMEHTOB MpU ypOBHE
sHayuMoct o = 0,05.

x1 7 1 11 11 7 11 3 1
X2 26 29 56 31 52 55 71 31
y 78,5 74,3 104,3 87,6 95,9 109,2 | 102,7 72,5

2. Tlo BHIGOpKE HalifieHbl 3HAYEHHUs TIIABHLIX KOMIIOHEHT [/ i-ro HabmIofeHus fj; = —
fiz= 1,053 u MaTpuna GaKTOPHBIX HATPY30K
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4.

A= (—0,791 0,611)
0,791 0,611
Haiitu 3HaueHus UCXOAHBIX MOKA3ATENEeH X;q U Xjp, €CIIM BEIOOPOYHBIE OLICHKU CPEIHUX PABHBI
x1= 0,85, x,=2,307, a BBIOOPOYHBIEC OLIEHKU CPETHUX KBAJAPATUYECKUX OTKJIOHEHUH PaBHBI S; =
0,072, s, =0,093.
B 5 mpoGax ¢ 5 y4acTKOB MECTOPOKJICHHS M3MEPEHO cojiepkaHue cepedpa (X, %) u meau

(y, %):

X 0,25 0,48 0,8 0,55 0,1
y 0,3 0,65 1,4 1,52 0,5
C 1enplo HaxOXKACHUS TEPCIICKTHBHBIX PaOHOB MPOBECTH KIACTEPHBIN aHAIN3 U TOCTPOUTH
neHaporpammy. JlaHHbIE peABapUTEIHHO HE CTAHIAPTH30BaTh. PacCTOSIHHSI MEXKIY KIIacTepaMu
BBIYHUCIISITH METOJIOM «OJIMIKAKMIIIETO coceay.
Nwmerotcs aBa Habopa po0 (X1-mepcrnekTuBHBIE U X2— HEMEPCIIEKTUBHBIE), B KOTOPBIX
oTpeieNieHbl KOHIIEHTPALUU ABYX TOMOJIOTOB METaHa!

65 46
X1=(§’2 }‘7}) x2=(56 39
11 57 45

BbraucnuTe TMHEHHYIO TUCKPUMUHAHTHYIO (DYHKIMIO U KJIacCU(PHUIMPOBaTh HaOmoaeHue (5,7,
4.9).

8.2. Bonpocel 1Jis1 MTOTOBOI0 KOHTPOJIAA OCBOECHH S TUCHUTIHMHBI
(1 cemecTp — 3a4eT ¢ OLIEHKOI1)

bunet nns 3adera ¢ OLEHKON BKIIIOYAeT KOHTPOJIbHBIE BOMPOCH! MO pazaenam 1-3 paboueit

IPOrpaMMbl JUCIUIUIMHBI U coaepKuT 4 Bompoca. 1 Bonpoc — 10 6ainos, Bonpoc 2 — 10 6amnos,
Borpoc 3 — 10 6amtos; Borpoc 4 — 10 6aos.

1.

2.

o N

10.

11.

12.

[TpenBaputenpHas o00paboTka pe3yabTaTOB SKCIEPUMEHTA: IOCTPOEHUE SMIIMPUYECKOM
(GYHKIIMM pacipeesieHns, THCTOTPaMMBbl, KyMYJISITHI.

MonenipoBaHue OCHOBHBIX CTAaTUCTUYECKHMX pactpereneHuil. Muctpymentst MS Excel mis
MOJIETTMPOBAHUS paclpeeleHU U Oy4yeHuUs! BEIOOPOK.

[TonydyeHne CTaTUCTHUYECKMX OLIEHOK pacrpejesneHus: BbIoopku. CBOHCTBa olleHOK. TodeuHble
onieHKH. VIHTepBaIbHbIE OLIEHKU TapAMETPOB PACIPEIETICHUS.

ITpoBepka craructudyeckux runore3. OcHoBHbIE MOHATHA. CXxeMa IpoBepKu rumnotes. [Iposepka
TUIIOTE3 O PABEHCTBE AMCIEPCHI HOPMAIBHO PACIIPENEIEHHBIX N'€HEPAIBbHBIX COBOKYITHOCTEH.
ITpoBepka rumores O MaTeMaTHYECKMX OXUAAHMUAX JIBYX HOPMAJIbHO pacHpelesIEHHbBIX
TE€HEPAIBHBIX COBOKYITHOCTEH.

HenapameTpudeckre MeTOIBI HPOBEPKU CTATHCTHUECKHX TrmroTes. Kpurtepmii cormacus y’—
Ilupcona [ NPOBEPKH COOTBETCTBUSA PACIPENEICHUS TE€HEPAIBbHONM COBOKYIIHOCTHU
HOPMAJIBHOMY 1 PaBHOMEPHOMY 3aKOHY.

U-kputepuit MaHHa-YUTHU: Ha3HAYEHHE, CTIOCOO BBIUUCIICHUSL.

T-kputepuii Bunkokcona: Ha3HaueHHE, CIOCOO BHIYMCIICHUS.

CyIIHOCTB U LIETN KOPPEILUOHHOIO aHanu3a. [loHsaTHe KoppenssnoHHOH CBs3U. Beruncienue
KOBAPUALIMOHHOMN U KOPPEISLIMOHHOW MATPHIL.

Brruucnenue BbriOOpouyHOro koddduuuenta koppemsuuu I[Tupcona. IlpoBepka 3HaUUMOCTH
Kod(purmenTa Koppesium.

Brruucnenue BriOOpouHoro ko3dduuuenra koppemsuuun Cnupmena. [IpoBepka 3HaunMoCTH
Kod(purmenTa Koppesium.

Brruucnenue BbiOopouHoro ko3 dunuenta koppemnsunn Kennamna. IlpoBepka 3HaAUUMOCTH
Kod(purmenTa Koppesium.
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13.

14.

15.

16.

17.

18.
19.

20.

PerpeccuoHHBIM aHanu3: JMHEWHAs pErpeccus, MHOKECTBCHHAs JIMHEWHAas perpeccus.
[Tony4yenue k03¢ puLneHTOB ypaBHEHUS JIMHEHHOMN perpeccuu.

OnHodakTOpHBIN TUCIIEPCUOHHBIN aHaNN3 (IOCTAaHOBKA 337a4y, MOJIEJIb, OCHOBHbIE PaCUETHbIE
dbopmybl).

[TonaTHE O MHOrO(aKTOPHOM [IUCHEPCHOHHOM aHanu3e. [IBYyX(aKTOPHBIM IUCIIEPCHOHHBIN
aHanu3 06e3 MOCTOPEHHHI U C TOBTOPEHUSMH.

MHoromepHsble CTaTUCTHYECKUE METO/Ibl. MeTO II1aBHbIX KOMIIOHEHT: Ha3Ha4eHUEe, OCHOBHBIE
3a/1a4M, BBIYUCIICHUE ITIABHBIX KOMIIOHEHT.

ANTrOpUTM BBIYUCIICHUS TJIaBHBIX KOMIIOHEHT /11 MHOTOMEPHBIX HOPMaJIbHBIX paclpeesIeHui
IIEPEMEHHBIX.

[TonsTue paxropHOro aHanu3a. AJrOpUTM NPOBEACHUS (PAaKTOPHOIO aHAIU3A.

[Tonstue xnaccupuxanyuu. JIMHEHHBIN TUCKPUMUHAHTHBIA aHAIU3 MPU HOPMAJIbHOM 3aKOHE
pacnpeneneHus rmokasareneit. [locrpoenue TMHEHHONW TUCKPUMHUHAHTHON ()YHKIIUH.
Knaccugukamnus 6e3 oOydaronmx Beioopok. Kiacrepusiii ananus. MepapXxudeckuii aaroputm
KJIacTepHOro ananusa. Iloctpoenue neHaporpaMMsl.

MaxkcuManbHOE KOJIMUYECTBO 0aioB 3a 3auem c oyenkoii (1 cemectp) — 40 Gamnos.

®DoHJ OILEHOUYHBIX CpeacCTB IMPHUBCACH B BHUAC OTACIBHOI'O JOKYMCHTA, SBJIAIOIICTOCSH

HEOTHEMJIEMOM YaCThI0 OCHOBHOM 00pa30BaTeIbHON IPOrPAMMBI.

8.3. CTpykTypa U npumMepsbl OWJIETOB /Il 3a4€eTa ¢ OLEeHKOI

3ayeT ¢ OEHKOH 1O JUCHUITIIIMHE ((Z[OHOJIHI/ITQJILHBIQ rjiaBbl MATEMATUKW)) IIPOBOJUTCA

B 1 cemecTpe M BKIIOYAeT KOHTPOJIbHBIE BONPOCHI IO paszaenam 1-3 pabouell mporpammbl
JUCLUIUIMHBL. buier juis 3ayera ¢ OLIEHKOM COCTOMT U3 4 BOIPOCOB, OTHOCSIIUXCSA K YKa3aHHBIM

pazzenam.
«Ymeeporcoaroy Munucmepcmeo nayku u evicuiezo oopazoeanus PO
3as. Kagenpoit shicmeit PoccuiicKuii XHMMKO-TEXHOJIOTHYeCKHIi YHHBEPCHTET
MaTEMaTUKHU
umenu JI. . MennesneeBa
Pynaxoscxas B.T. Kadeapa Bbicieii MaTeMaTuKn
«_» 20 1. 22.04.01 MaTepuaJjioBeieHHe U TEXHOJIOTMHA MAaTEpPHATIOB
JlonoJIHUTe/IbHBIE TJ1aBbl MATEMATHKH

BUJIET Ne 1
OnHO(aKTOPHBIN TUCTIEPCUOHHBIN aHaIu3 (TIOCTAaHOBKA 3a/1a4M, MOJIE]Ib, OCHOBHbIE paCUETHbBIE
(bopMyIib).
Henapamerpudeckue MeTO[bl MPOBEPKH CTATHCTHYECKHX TuIoTe3. Kputepuii cormacus y>—
IInpcona i1 TNPOBEPKH COOTBETCTBHS  PACHPEACIICHHUS TE€HEPAIbHOM COBOKYITHOCTH
HOPMaJIbHOMY PacIpeIEIICHHUIO.
[IpoBeneHo S-kpaTHOE U3MEpPEHHE MOIIHOCTH rOpru30HTa A (Y, CM) BAOJb JIMHUU Yepe3 KaxK]Ible
0,5 M (x):

X, M 0| 05| 10] 15| 20
Yy, cM 5 7 6 10 9

Boruncnuth BbIOOpOUHBIH KO3 duiment koppensauun Cnupmena. OLEHUTh 3HAYMMOCTh
KO3 pHIIMEeHTa KOppENALuH pH ypoBHE 3HaunMocTH o = 0,05.

B 5 npobax ¢ 5 yqyacTKOB MECTOPOXKICHHS U3MEPEHO cojiepxkanue 3oota (X, %) u menu (Y, %):

| X | o1 | o4 |01 | 02 | 004 |




Ly | 10 | o8 |02 |05 | 06 |
Jns HaxXOXIEeHHS TMEPCHEKTHUBHBIX PAalOHOB MPOBECTH KIACTEPHBIA aHAIU3 W MOCTPOUTH
JneHporpamMmy. JlaHHblE HE CTaHAAPTU30BaTh. PAacCTOSIHUA MEXIy KIacTepaMHu BBIYUCIATH
METOAOM «IOAJIBHETO COoCecaa».

«Ymeepoicoaro» Munucmepcmeo nayku u gvicuiezo oopazoeanus P@®

3aB. Kadenpoii Beicmeit
MaTeMaTHKU

Poccuiickuii XHMHKO-TEXHOJOTHYeCKUI YHUBEPCUTET
umenu JI. U. MenjesieeBa

Pynakosckast E.T Kadenpa Boiciieil MaTeMaTHUKH

«_» 20 1. 22.04.01 MaTepuajioBeJeHrE U TEXHOJIOTMHA MATEPHUAJIOB

I[OHOJIHI/ITCJILHLIC rjiaBbl MATEMATHKHU

BUJIET Ne 2
1. Jluneiinas perpeccusi, monydeHue Ko3QPpUIMEHTOB ypaBHEHUS TUHCHHON PErpeccuu.
2. Tlousitne 0 MHOTO(AKTOPHOM JHMCIIEPCHOHHOM aHajm3e. J[ByX(pakTOpHBIH AUCTIEPCHOHHBIN
aHanu3 6e3 MOBTOPEHUI U C IOBTOPEHUSMHU.
3. Onpenemnsutock coaepxanre NaOH (mr NaOH/n menoun) no (X) u mocne (Y) ¢punbrpa:

X | 100 | 115 | 130 | 93 | 108 | 137 | 104 | 97
y 96 | 110 | 120 | 94 | 103 | 134 | 100 | 97

[Tpu ypoBHe 3HaunMocty o = 0,1 BBISICHUTB, 3HAUMMO JIH pa3indue B coaepkanuu NaOH B
o0enx cepusix aHaJIU30B.
4. Imerotcs nBa Habopa rpod (X1-nepcnekTuBHbIC U X2— HEMEPCIIEKTUBHBIE), B KOTOPBIX

OTIpe/IeNIeHbI KOHIICHTPALIUH JIBYX TOMOJIOTOB METaHa:

46 15 14 03

X2={45 13 x1=(17 o2)

51 1,6 ’ ’
BbruncnuTh TuHEHHYI0 AMCKPUMHUHAHTHYIO (QYHKIIMIO U KiaccuuuypoBath Habmoaenue (4,5;
0,2), ecnu HailiieHa HecMeIIEHHas OIleHKa cyMMapHOW KoBapuarmoHHod Mmatpuisl: ((0,084;

0,038), (0,038; 0,022)).

9. YYHEBHO-METOJNYECKOE OBECIHHEYHEHHUE JUCIUIIJINHbI
9.1. Pexomenayemas iureparypa

A) OcHoBHasi IMTEpPaTYpA:

1. ®ponos A.H. Kpatkuii kypc TB u MC, yu. nocodue, Jlanp, 2017 ., 304 c.

2. Teopus BepoATHOCTEH M MaTeMaTHYecKash CTaTHCTUKA. [DNEeKTPOHHBIN pecypc]: ydeOHUK JUIs
MPUKIAIHOTO OakanaBpuara: DnekrponHas konus / B. E. 'mypman. - 12-e u3a. - M.: IOpaiir,
2014. - 1 55 ont. auck (CD-ROM).

b) lonosHuTe1bHAA IUTEPaTypa:

1. PykoBOICTBO K pEIICHHIO 3aJad MO TEOPUU BEPOSITHOCTEH M MaTeMaTUYECKOH CTaTHUCTHKE.
[DnexkTpoHHBI pecypc]: yueOHOe mMmocoOue ans MPUKIAIHOTO OakanaBpuaTa: DJIEKTPOHHAsS
korusi / B. E. I'mypMman. - 11-e uza. — M.: FOpaiit, 2014. - 1 s5. ont. auck (CD-ROM).
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2. Teopus BeposTHOCTEH W MaTeMaTWyeckas craructhka. Pymakosckas E.I'., Pymraitno M.®.,
Crapmosa T.H., Asepuna O.B., I'opneea E.JI., U3oToBa C.A. /YuebHoe mocobue moxa pen.
Pymaiino M.®., Pynakosckoii E.I'.;, —M.: PXTY um./[.U.Menneneena, 2012. —84 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOoil nHGopManuu.

— Pa3paTouHblil MIUTFOCTPATUBHBIA MAaTepUai K JEKLIHUAM.
— Ilpe3eHTanuu K JeKIMIM.
— Meroauyeckue peKOMEHIAUN.
— Kommiekc o6yyaronux mporpaMmm.
Pecypchbl nHpOpMAIIOHHO-TEICKOMMYHUKAIIMOHHOW ceTH MIHTepHeT:
—- http://kvm.muctr.ru/ — caiit kadeapsl BEICIIEH MaTeMaTHKH.

9.3. CpeacrBa obecnie4eHHs1 OCBOCHUSI JUCIUNIMHBI

Jlnst peanu3anuu paboveid mporpamMMbl MOATOTOBIICHBI CIEAYIONINE CPEACTBa 0OecTieueHHs
OCBOCHUS JUCIHUILTUHBI:

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

— OaHK TECTOBBIX 33/IaHUH JUIsl TEKYILEro KOHTPOJISl OCBOCHUS AUCHUILTMHBI (50 BapraHTOB Ha
KXy KOHTPOJBHYIO TOUKY, BCET0 3 KOHTPOJIbHBIC PaboThI, 00IIIee Yuciao Bapuantos — 150);

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

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

NHbopMalMoHHYIO MOAAEPKKY U3ydeHHs JUCHUIUIMHBI ocymiecTBiseT MHpopMaoHHO-
oubmmoteunsiii nentp (MbL) PXTY um. [I.1. MenaeneeBa, KOTOpbIi 00€CTICUMBAET O0yUAIOIINXCS
OCHOBHOM Yy4eOHOH, y4eOHO-METOJMYEeCKOH M HaydHOH JuTepaTypoil, HeoOXOoAMMOW s
opraHu3aii o0pa30oBaTeIbLHOTO Tpoliecca Mo aucHurumae. OOmmii 00beM MHOTOOTPACIEBOTO
¢onna MBI Ha 01.01.2025 r. cocraBnser 1 563 142 5k3.

@®oun UBL[ pacnonaraer yueOHOH, yuyeOHO-METOAUYECKOW M HAay4YHO-TEXHUYECKOU
aUTepaTypoil B (OopMe MEYaTHbIX W INEKTPOHHBIX M3/aHUM, a TakkKe BKIOYaeT o(UIIHaTIbHbIC,
CIpaBOYHO-OMOIMOrpauueckrue,  CHEUMATU3UPOBAHHBIE  OTEUYECTBEHHbIE U 3apyOeKHbIE
nepuouyeckrue U uH(opmarmonssle u3nanus. MBIl obecnieunBaer 0CTyN K NpodecCuoHaIbHBIM
0a3aM JaHHBIX, THPOPMAIIMOHHBIM, CIIPABOYHBIM 1 TOMCKOBBIM CUCTEMAaM.

Kaxnplii obyudaronuiics obecriedeH CBOOOJHBIM JOCTYIIOM M3 JII0OOOW TOUKH, B KOTOPOH
uMeeTcs JOCTyM K ceTu MHTepHeT u K anekTpoHHo-0ubnnoreuHoi cucreme (ObC) YHusepcurera,
KOTOPast COJIEPKHUT Pa3InUHbIe U3/1aHHs 10 OCHOBHBIM M3y4aeMbIM JUCIUILTUHAM U C(OPMHUPOBaHA
IO COTJIACOBAHMIO C IPABOOOIAATENIMHA YICOHON U y4eOHO-METOIMUECKON JTUTEPATYPHI.

Jns  Oomee  MOMHOTO M OMNEPaTUBHOTO  CHPaBOYHO-OMOIHMOrpaguueckoro  u
nHpopmarnmonHoro ooOciyxkuBanus B MBIl peanm3zoBana TexHOIOTHS DJIEKTPOHHOW JTOCTaBKH
JIOKYMEHTOB.

[TonHbIi epeueHb 3JIEKTPOHHBIX MH(POPMAIIMOHHBIX PECYPCOB, UCIOJB3YEMbIX B MpOIECCEe
00y4yeHHMs, IPeCTaBICH B OCHOBHOI 00pa3oBaTeIbHOI IporpamMmme.
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI
B cooTBeTcTBUU ¢ yUeOHBIM IUIAHOM 3aHATHS MO TUCHUILIHHE «/{omoTHUTe/IbHbIE IJ1aBbI
MaTeMaTHKW» TPOBOJATCSA B (hOpMe JICKIHA, MPAKTHUECKUX 3aHITUNH U CAaMOCTOSITEIIbHON PabOThI
o0yyJaroumxcs.

11.1. Ob6opynoBanue, Heo6Xx0aUMOe B 00pa30BaTeJbLHOM IpoIecce:

VY4yebHble ayqUTOpUM JUIs TPOBENEHHs JIEKLUMOHHBIX M IPAKTHUYECKUX 3aHITHH,
000py/IOBaHHBIC TPAJAUIMOHHBIMUA y4YeOHBIMU JIOCKaMH W y4eOHOU wmebenblo; Oubamoreka,
uMeroIas paboure KOMIIBIOTEPHbIE MECTA /ISl CTYAEHTOB, OCHALIIEHHbIE KOMIIBIOTEPAMHU C I0CTYIIOM
K 0a3aM JaHHBIX U BbIX0JIOM B MIHTEpHET.

11.2. YueOHO-HATJISAAHBbIE TOCOOMSI:
YyeOHO-MeTOAMYECKUE TI0COOMs, pa3paboTaHHbIe Ha Kadeape BBICIICH MaTeMaTHKH,
BBUIOKEHBI Ha caite kadenpbl http://kvm.muctr.ru u Ha caiite OubOamoreku PXTY wumenu
J.1.Menneneesa https://lib.muctr.ru.

11.3. KomnboTepbl, HHPOPMAIIHOHHO-TEJIeKOMMYHIUKAIIMOHHbIE CETH, aANINIAPATHO-
NporpaMMHbIe U ayIHOBU3YyaJIbHbIE CPeACTBA:
[lepconanbHbIE KOMITBIOTEPHI, IPUHTEPHI, CKAHEP U KOMUPOBAIbHBIN armapar UCIOJIb3YIOTCS
TSl IOITOTOBKH Pa3aTOYHbIX MAaTepUaJIOB.

11.4. IleyaTHble U JIEKTPOHHBbIE 00pa3oBaTe/bHbIe U HH(POPMALlMOHHbIE PeCypPChI:
NHpopMalMOHHO-METOAUYECKUE MaTepuaibl: ydeOHble I0cOOMS 10  JAMCLUIUIMHE,
pa3IaTOYHBIA MaTepual K pa3zesiaM JIEKIMOHHOTO Kypca; pa3gaToyHblii MaTepua K NpakTUYECKUM
3aHATHUAM 10 JUCLUIUIMHE, KOMIUIEKThI KOHTPOJBHBIX U 3K3aMEHALMOHHBIX OUJIETOB.
Y4eOHo-MeTOIUYECKUE pa3pabOTKU B 3JIEKTPOHHOM BHUJE; CIPABOYHBbIE MaTepHallbl B
IIEYaTHOM U 3JIEKTPOHHOM BUJIE.

11.5. IlepeyeHb JULIEH3HOHHOTO MPOTPAMMHOI0 00ecTeYeHusl:

Ne | HaumeHnoBaHue mporpaMMHOI0 PexBU3HUTHI 10Tr0BOpa Cpok oKOHYaAHHS
.1 NPOAYKTa MOCTABKH AeicTBUS JTUIEH3UN
1. |WINDOWS 8.1 Professional Get | Kontpakt Ne 62-649A/2013 OeccpovHO
Genuine or 02.12.2013
2. | Micosoft Office Standard 2013 Kontpakt Ne 62-642A/2013 OeccpouHas
ot 02.12.2013
3. /WINHOME 10 Russian OLV NL | Kontpakt Ne 28-353A/2020 06eccpoyHO
Each AcademicEdition ot 26.05.2020
4.  |Microsoft Office Professional Kontpakr Ne 175- 12 mecsitieB
Plus 2019 2629A/2019 ot 30.12.2019 | (exeronHoe npojajIeHUE
B cocrage: MTOANMCKH C IPaBOM
e Word nepexosa Ha
e Excel 0OHOBIIEHHYIO BEPCHUIO
e Power Point MPOJIYKTa)
e Outlook
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5. |Kaspersky Endpoint Security mst
ousHeca — CtanmapTHbIii Russian

Edition.

Horosop Ne 99-1559A-
223/2024 ot 25.11.2024

24 mecsua
(TIpoIeHHE TTOITUCKH C
MIpaBOM IEpexo/ia Ha
O0OHOBJIIEHHYIO BEPCHIO

MPOJIYKTA)

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBbI

(I)OpMLI H METOAbI KOHTPOJIA U OLICHKHA PE3yJbTAaTOB OCBOCHUS Pa3a€jioB

HaunmenoBanue
pa3iesioB

OcHOBHbBIE IOKA3aTeJIH OICHKH

(I)OprI H METObI
KOHTPOJIA H OHCHKH

Paznen 1.
OCHOBEI
MaTeMaTHUECKOM
CTaTUCTHUKH

3HaerT:

OCHOBHbIE PUEMBI U METO/BI 00pabOTKH
CTATUCTUYECKOI MHPOpMALUH: pacyET BEIOOPOYHBIX
XapaKTePUCTUK CIyYailHbIX BEJIMYMH, UCIIOJIb30BAaHNUE
CTaTUCTUYECKUX TUIIOTE3 JUIS IEPEHOCA PE3YIIbTAaTOB
BBIOOPOYHOTO 00C/IE0BAHMS HA TeHEPAIBHYIO
COBOKYITHOCTb; METO/Ibl PErPECCUOHHOIO U
KOPPEJISALIMOHHOIO AaHAIN3a; OCHOBBI IUCIIEPCHOHHOTO
aHaJIM3a; METO/Ibl aHAJIN3a MHOI'OMEPHBIX JJAHHBIX;
0a30BYI0 TEPMHUHOJIOTHIO, OTHOCALIYIOCS K
TEOPETUUECKOMY ONMCAHUIO0 OCHOBHBIX
NEPCIEKTUBHBIX HAIIPABJICHUN Pa3BUTHUS METOJOB
00pabOTKH 3KCIEPUMEHTAIbHBIX JAHHBIX.

YmMmeer:

aHAJIM3UPOBATh U KPUTUYECKU OLIEHUBATh
COBPEMEHHbIE HaYUHbIE IOCTHKEHUS B 00JIACTH CBOUX
HAy4YHbBIX UCCIIEIOBAHUI; NCIIOJIb30BATh MOTYyYEHHbBIE
3HaHUS 7 pelleHus NpopeCCUOHATBHBIX U
COLIMAJIbHBIX 33/1au.

Brnapneer:

0a30BOI TEPMHUHOJIOTHEH, OTHOCSIIEHCS K
CTaTUCTUYECKOW 00paboTKe IKCIIEPUMEHTATbHBIX
JAHHBIX ; TPAKTUYECKUMU HaBbIKaMU 00pabOTKH
CTaTUCTUYECKON MH(POPMALIUH C UCTIOIB30BAaHUEM
MH(POPMAIIMOHHBIX TEXHOJIOTHIA; METO0JIOTUEH
COBPEMEHHBIX HayYHBIX UCCIIEOBAaHUN, KPUTHIECKOU
OLIEHKOM IOJTyYEHHBIX PE3YJIbTaTOB, TBOPUECKUM
aHaJIM30M BO3HHMKAIOLIMX HOBBIX IPOOJIEM B 00J1aCTH
XUMHH U XUMHYECKOU TEXHOJIOTHH.

OreHka 3a
KOHTPOJIbHYIO paboTy
Ne 1

O1leHKa Ha 3a4eTe ¢
OIICHKOM

Pa3nen 2.
CraTHucTHUECKHE
METOJIBI aHAJIH3a
IaHHBIX

3Haert:

OCHOBHBIE TPUEMBI 1 METO/IbI 00PaOOTKHI
CTATUCTUYECKOI MHpOpMALUK: pacyET BEHIOOPOUHBIX
XapaKTEPUCTHK CIYYaifHbIX BEIMYMH, HCIIOJIb30BAaHHIE
CTATUCTUYECKHUX TUIOTE3 JJIsI IEpeHoca pe3ysIbTaToB
BBIOOPOYHOTO 00CIIeI0BaHUS HA TEHEPATBbHYIO
COBOKYITHOCTB; METO/Ibl PETPECCUOHHOIO U
KOPPEJSILIMOHHOTO aHAJIN3a; OCHOBBI TUCTIEPCUOHHOTO
aHAJIN3a; METOIbI aHAIN3a MHOTOMEPHBIX JIAHHBIX;

OrneHka 3a
KOHTPOJIBHYIO padoTy
Ne 2

O1eHka Ha 3a4eTe C
OLICHKOM
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0a30BYI0 TEPMHUHOJIOTHIO, OTHOCSIIYIOCS K
TEOPETUYECKOMY ONMCAHUIO OCHOBHBIX
[IEPCIEKTUBHBIX HAIIPABJIEHUH pa3BUTUS METO/I0B
00pabOTKHU 3KCIEPUMEHTAIbHBIX JaHHbIX.

Ymeer:

aHAJIM3UPOBATh U KPUTUYECKH OLICHUBATh
COBPEMEHHbBIE HAy4YHbIE TOCTUIKEHNUS B 00JIACTH CBOUX
Hay4HbIX UCCIICOBAHUI; NCII0JIb30BATh I1OIYyYEHHBIC
3HAHUS JJIS peHIeHUs TPOoPECCHOHABHBIX U
COLIMAJIbHBIX 3a/1a4.

Bnaneer:

0a30BOM TEPMHUHOJIOTHUEH, OTHOCSIIEHCS K
CTaTHUCTUYECKON 00paboTKe IKCIIEPUMEHTAIBHBIX
JAHHBIX ; IPAKTUYECKUMH HaBbIKaMU 00pabOTKU
CTaTUCTUYECKON MH(POPMALIUH C UCTIOIB30BAHUEM
MH()OPMAIIMOHHBIX TEXHOJIOITMI; METO0JIOTHEN
COBPEMEHHBIX HAYYHBIX UCCIIEIOBAaHUN, KPUTUIECKON
OLIEHKOH IOJIyYEHHBIX PE3YJIbTaTOB, TBOPUECKUM
aHaJIM30M BO3HHMKAIOLIMX HOBBIX IIPo0JIEM B 00J1aCTH
XUMHU U XUMHUECKOU TEXHOJIOTHH.

Paznen 3.
CraTucTtaueckas
obpaboTka
MHOTOMEPHBIX
JAaHHBIX

3Haer:

OCHOBHBIE IPUEMBI M METO/IBI 00PaOOTKHI
CTATUCTUYECKOI MHPOpMALUH: pacyET BEIOOPOYHBIX
XapaKTEPUCTHUK CIyYalHbIX BEJIMYMH, UCIIOJIb30BaHUE
CTAaTUCTUYECKUX TUIIOTE3 UL IIEPEHOCA PE3YJIbTAaTOB
BBIOOPOYHOTO 00CIIEIOBAHUS HA TeHEPATbHYIO
COBOKYITHOCTB; METOABI PErPECCHOHHOTO U
KOPPEJSIIMOHHOTO aHAJIN3a; OCHOBBI IMCIIEPCUOHHOTO
aHaJIM3a; METO/Ibl aHAJIN3a MHOI'OMEPHBIX JJAHHBIX;
0a30BYI0 TEPMHUHOJIOTHIO, OTHOCSLIYIOCS K
TEOPETHUYECKOMY ONMCAHUIO0 OCHOBHBIX
MEepPCIEKTUBHBIX HAMPABICHUN Pa3BUTHA METOJOB
00pabOTKH SKCIEPUMEHTAIbHBIX JTAHHBIX.

YmMmeer:

aHAJIM3UPOBATh U KPUTUYECKHU OLIEHUBATh
COBPEMEHHbIE Hay4YHbIE TOCTUKEHUS B 00JIACTH CBOMX
Hay4YHBIX UCCIIEJOBAHUI; HCIIOJIB30BaTh MOJIYYEHHBIE
3HAHUS JUIs petieHus IpodecCuOHABHBIX U
COLIMANIbHBIX 33/a4.

Brnaneer:

0a30B0OI1 TEPMHUHOJIOTHEH, OTHOCAIIEHCS K
CTaTUCTHYECKOM 00pabOTKe SIKCIEPUMEHTAIBHBIX
JAHHBIX; TPAKTUIECKUMU HaBBIKAMHU 00pabOTKH
CTaTHCTHUYECKON MH(OpMAIINH € UCTIONIB30BAHUEM
MH(POPMAITMOHHBIX TEXHOJIOTHIA; METOOIOTHUEH
COBPEMEHHBIX HAYYHBIX UCCIIEIOBAaHUI, KPUTUIECKOM
OLIEHKOH ITOJTyYEHHBIX PE3YJIbTaTOB, TBOPUECKUM
aHAJIM30M BO3HUKAIOIIMX HOBBIX MPOOJIEM B 00JIacTH
XUMHUHU U XUMUYECKOW TEXHOJIOTHH.

OreHka 3a
KOHTPOJIbHYIO paboTy
Ne 3

O1leHKa Ha 3a4eTe ¢
OIICHKOM
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13. OCOBEHHOCTH OPI'AHU3AIIMU OBPA3OBATEJIbBHOI'O INTPOLUECCA JJI51
NHBAJUI0B ! JINI C OTPAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA

OOydeHre HHBAIUIOB | JIUI] C OTPAHHYEHHBIMUA BO3MOKHOCTSIMH 3I0POBbSI OCYIIECTBIISICTCS
B COOTBETCTBUH C:

- Tlopsnmkom opraHu3zanMd ¥ OCYIIECTBICHUS  OOpa30BATENbHOW  ACSITEIHLHOCTU
1o o0pazoBaTeNbHBIM IPOrpaMMaM BbICHIEr0 00pa3oBaHUS — [MporpaMMaM OakajaBpHara,
mporpaMmaM CHeruaiurera, nporpammam Maructpatypel (IIpuka3 MuHucTepcTBa Hayku H
BhIcHIero oOpaszoBanus Poccuiickoit denepanun ot 06.04.2021 Ne 245);

- [TonoxeHuem o MopsJIKe OPraHU3aluy U OCYIIECTBICHUST 00pa30BaTEIILHON IEITETbHOCTH
no oOpa3oBaTeNbHBIM IpPOTrpaMMaM BBICIIEr0 00pa3oBaHusi — MporpaMMmamM OakajaBpHara,
nporpaMMaM CIENHUAIUTETa, MporpaMMaM MarucTpaTypsl (GeAepalbHOrO TOCYJapCTBEHHOTO
OIOKETHOTO 00pa30BaTENIbHOIO YUYPEKICHHUS BbICHIEro oOpazoBaHus «Poccuiickuii XHMMHKO-
TEXHOJIOTMYeCcKul yHuBepcuteT umenu [[.1. MenzaeneeBay, IPUHATHIM PELIEHUEM YYEHOIO COBETA
PXTY um. [I.1. Menneneena ot 28.12.2022, npotokos Ne 5;

- MeToau4eckuMu PEKOMEHIAIMSAMU TI0 OpTaHM3aluu 00pa3oBaTEeNLHOTO Ipolecca s
0o0y4eHHUs WHBAJIUAOB U JIHI] C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbsi B 00pa30BaTEIbHBIX
OpraHu3aIMsaX BBICIIETO 00pa30BaHUsA, B TOM YHKCJIE OCHAIICHHOCTH 00pa3oBaTEIbHOIO Ipoliecca
(yTBepkaeHbI 3amectutereM Munuctpa odpasoBanus U Hayku PO A.A. Knumoseim ot 08.04.2014
Ne AK-44/058H).
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JlononHeHHs M N3MEHEHUs K pabodeil mporpaMMe TUCIUTUINHBI
«/loMOTHUTeIbHbIE IJ1ABbl MATEMATUKH
OCHOBHOH 00pa30BaTeIbHON MPOTrPaMMBbI
22.04.01 MaTtepuaJioBe/ieHHe H TEXHOJIOTHH MaTePHAJIOB

dopma o0ydeHHs: OuHas

Howmep ConeprkaHue TOMOJTHCHHS/ M3MEHEHHS OcHoBaHUE BHECEHHUS
H3MEHEHUA/ M3MEHEHU/ JOIOIHEHNS
JIONIOJTHEHUS

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

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

IIPOTOKOJI 3aceaHusl Y 4YeHOro
coBeTra Ne oT
« » 20 1.

IIPOTOKOJI 3aceaHusl Y 4YeHOro
coBeTra Ne oT
« » 20 1.

IIPOTOKOJI 3aceaHusl Y YeHOro
coBeTra Ne oT
« » 20 1.




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

«YTBEPXKXIAEHO»
Ha 3acelaHuH Y YEHOTO COBETA
PXTY uwm. JI.1. Menaeneena

npotokoi1 Ne 30 ot «30» urons 2025 r.

PABOYASA IPOT'PAMMA JNCHUITVIMHBI

«KoJuiongHas XuMusi KOMIIO3MIUOHHBIX MAaTEPHUAIOB ICKTPOHUKHA U (l)OTOHI’IKI’I»

Hanpasiaenue noarorosku 22.04.01 MarepuaJioBeeHue U TEXHOJIOTHH
MaTepuaJIoB

Marucrepckasi nporpamma — «MartepuaJiopegeHue 151 (POTOHUKH U

JIEKTPOHUKN»

KBasnmpukanusa «Marucrp»

Mocksa 2025



[Iporpamma cocraBieHa K.X.H., JOIEHTOM, JOICHTOM Kadeapbl KOJUIOWTHOM XUMUHU

O.B. Sposoit

IIporpamma paccMoOTpeHa u oo0peHa Ha 3aCelaHuU Kadenpel
KomnongHoi xumun «27» utoHst 2025 r., mpotokoa Ne 14




1. IEJIb ¥ 3AJJAYM M CIUTIIMHBI

IIporpamma cocTaBieHa B COOTBETCTBMM ¢  TpeOoBaHusmMu  DenepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa BBICHIETO OOpa30BaHMA — Marucrparypa Io
HanpapjieHuo noArotoBku 22.04.01 MarepuanoBegeHie HW  TEXHOJOTMU MAaTEpHUAIIOB,
HAKOIIJICHHBIM OIIBITOM TNPENOAaBaHus AUCHUILTUHBI Kadeapoi komutonaHo xumMuu PXTY um.
H.N. Menneneea. [Iporpamma paccunTana Ha U3y4eHUE TUCIUILUIMHBI B TeUeHHE 1 cemecTpa.

Juciummba «KomtonaHas XuMUS KOMIO3MLIMOHHBIX MAaTEpUAOB AJIEKTPOHUKU U
(OTOHMKM» OTHOCHUTCS K BapUaTUBHOM YacTU 00s3aTelbHBIX IUCHMIUIMH Y4eOHOIo IjIaHa.
[IporpaMMa JUCHMIUIMHBI TPEAINONATaeT, YTO OOydYaloUmIMecs HWMEIOT TEOPETHYECKYI0 |
IPAaKTUYECKYI0 MOATOTOBKY B 00jacTu oOIleH, HeOpraHn4yeckoi, (Gpu3nyeckoid M KOJIOUTHON
XUMUH.

Hesab qucuMNIMHBI - yrilyOJIeHWe 3HaHUH O MOBEPXHOCTHBIX ABJICHUSX, IPOUCXOASIIUX
Ha rpaHuIax paszgena (a3 npu GopMHUPOBAHUN KOMIO3HIMOHHBIX MAaTEPUAIOB; (JOPMHUPOBAHUE
yMEHUH B 00JAaCTM HANpaBICHHOIO pPEryJupOBaHMUsS KOJUIOMJHO-XMMUYECKUX CBOMCTB
HAIOJHEHHBIX CUCTEM U (POpMUPOBAHHE KOMIETCHIIMI B O0JIACTH MOIYYSHHSI KOMITO3UITHOHHBIX
MaTEpUAJIOB € 3aJaHHBIM KOMIUIEKCOM JKCIITyaTallMOHHBIX [1apaMeTPOB.

[IporpaMMma BkJItOUaeT B ceOs pa3zesibl, MOCBSAIEHHbIE OCHOBHBIM THIIAM HAIOJHUTEJIEH
U UX KOJUIOWJHO-XMMHUYECKUM XapaKTepPUCTHKaM; aJCOPOLHMOHHOMY MOIUGUIMPOBAHUIO
MOBEPXHOCTU YacTULl, IPUPOJAE CUJI B3aUMOJEHCTBUS MEXKAY YaCTULAMHU HAIOJHUTENS,
CTaOMJIN3UPOBAHHOIO IMOBEPXHOCTHO-AKTUBHBIMU BELIECTBAMH WM BBICOKOMOJIEKYIISIPHBIMU
COCIMHEHUSIMU, U IIpolLeccaM CTPYKTypooOpa3oBaHMsI NIpPU MOIYYEHHH KOMIIO3HIIMOHHBIX
MaTEpUasIOB U MOKPBITHI.

3agayu JMCUMIVIMHBI - O3HAKOMHUTh CO CBEIEHUSMU O TOBEPXHOCTHBIX SBJICHUSX,
IPOMCXOAIIMX Ha rpaHUlax paszaena (a3 npu GOpMUPOBAHUU KOMIIO3ULIMOHHBIX MaTEpUAIOB;
BbIpa0OTaTh y CTYJEHTOB HAaBBbIKM pacyeTa ONTHUMAJIbHOIO AUCIIEPCHOIO COCTaBa HAIOJIHUTENEH;
O3HAKOMUTh C 3aKOHOMEPHOCTSMH aJCOPOLMOHHOIO MOAM(DUIMPOBAHUS MMOBEPXHOCTH YACTHIL
HAIOJIHUTEJIEH C MCIIOIb30BAaHUEM MTOBEPXHOCTHO-AKTUBHBIX BEIIECTB U BHICOKOMOJIEKYIISIPHBIX
COEJMHEHUH; BbIpabOTAaTh y CTYAEHTOB HABBIKM YIPABJIEHUS MpoleccaMd CTaOWIM3aLUU U
JecTaOuIN3alui IUCIIEPCHBIX CUCTEM Ha MPHUMEpax PEIIeHHs KOHKPETHBIX TEXHOJIOTHYECKUX
3aJa4; O3HAaKOMHUTb C COBPEMEHHBIMU IPEACTaBICHUSAMH 00 aJCOpPOIMOHHONW C CTEpHUYECKON
cocrapisitonieil  pacmmpeHHo teopun  JIJI®O; BepaboTaTh |y  CTYAEHTOB  HaBBIKU
IIPOrHO3MPOBAHMS MPOLECCOB, MPOUCXOASIINX B CUCTEME, HA OCHOBE aHAIM3a MOTCHIIUAIbHBIX
KPUBBIX B3aUMOJEHCTBUS YaCTUI[ CO CJOSIMH CTaOWIM3aTOPOB; YIAyOUTh 3HAHUA O
(GOpMHpPOBaHUN NPOCTPAHCTBEHHBIX CTPYKTYp B JHCIEPCHBIX CHCTEMaX; O3HAKOMUTh C
NPUHLIUIIAMHA METOJIOB HM3YyYEHUS! PEOJIOTMUECKHUX CBOMCTB U OCOOEHHOCTSMU COBPEMEHHOTO
000pyI0BaHUs /7Sl ONPEIENICHHUSI OCHOBHBIX PEOJIOIMUECKUX XaPaKTEPUCTHUK.

Hucuunnuna «KommonaHas XUMHST KOMIIO3ULMOHHBIX MaTEpHaliOB S3JEKTPOHUKH U
doroHukn» mnpenogaercs B 3 ceMecTpe. KOHTposib ycneBaeMOCTH CTYIEHTOB BeJETCsS IO
IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

Pabouas mporpamMma JUCHMIUIMHBI MOXeET OBITh peaju3oBaHa C NPUMEHEHHEM
AIIEKTPOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUH M DJIEKTPOHHOIO OOYYEHHUS TOJHOCTBIO WIIU
YaCTUYHO.



2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

W3ydeHne AUCIMILTAHBI HAIIPABICHO HA IPHOOPETEHUE CIEAYIONNX KOMIETEHIHA U HHANKATOPOB UX JOCTUKEHHS
IIpodeccuoHanbHble KOMNETEHIIMH U MHAUKATOPbI UX JOCTHKEHHS:

OcHoBaHue
1po (beiglfllit:IZHBHOﬁ OO0BeKT win 001aCTh Kon u Kox u HaumeHoBanue CTSI]{I; (;%);:CZEZJII{;J;I:)};TII;)
3HAHUS HanMmeHoBanue [IK nHaukaropa gocrrkenus [1K ’
JIeATEIIbHOCTH O060011eHHbIE TPYIOBBIC
byHKIMH
Hay4yHo-ucc/1e10BaTe/IbCKMIl THIT 32124 NPOdeccHOHAILHOM /1esiTeIbHOCTH
Brimonaenue XHUMHYECKOE, XUMHUKO- [TIK-2. CniocobeH IK-2.1. [TpodeccnonanbHbIM
(byHIaMEHTAIBHBIX U TEXHOJIOTUYECKOE MOHCKY, 00paboTKe, 3HaeT aIropuTM IOUCKa, CTaHAapT 40.011
MPUKJIAIHBIX PabOT pou3BoJIcTBO. CKBO3HBIE | aHANU3Y U OLICHKH U aHaJIM3a Hay4HO- «CrnenuanuctT 1O Hay4yHO-
MIOMCKOBOTO, TEOPETUYECKOTO | BHUIBI IPOPECCHOHATBHON | CHCTEMaTH3aINH TEXHUYECKOH MH(OPMAIMH. | UCCIIEAOBATEILCKUM u
U DKCIEPUMEHTAIBHOTO JeSITEIbHOCTH B HayYHO-TEXHUYECKOH TIK-2.2. Ymeer o6o6mars n | O1PITHO-KOHCTPYKTOpCKIM
XapaxTepa ¢ HeIbI0 MIPOMBIIITIEHHOCTH (B nH(bOpMAIMY TIO TEME CHCTEMATHIMPOBATD HAYUHO- pa3paboTkam»,
orpeaeNeHus] TEXHUYECKUX cdepe opraHuzanuu u UCCIIeIOBaHMS, BBIOOPY TEXHEYECKYIO MHHOPMAIHIO YTBEPXKACHHBIH  IPUKA30M
XapaKTePUCTHK HOBOU MIPOBE/ICHUS HAYYHO- METOMK U CPEICTB MunucrepcTBa  Tpyga H
TEXHHKH, a TAK)KE KOMIUIEKCAa | UCCIENOBATENbCKUX U pelIeHus 3a/1a4u TIK-2.3. Biaeer HaBbIKaMH CoLIMaIbHOU 3aIUTHI
paboT 1o pa3paboTke OITBITHO-KOHCTPYKTOPCKUX COOTHECEHHUS PE3YIBTATOR Poccuiickoit @enepauun OT
TEXHOJIOTUYECKON pabot B o0nactu COGCTREHHOI HayUHO 04.03.2014 Ne 121 §,
JIOKyMEHTAIUH. XUMHUYECKOTO U XUMUKO- PAGOTBI ¢ OTEUECTBEHHBIM 1 O600menHas Tpy10Bas
TEXHOJIOTHYECKOTO 3Py GEIKHBIM OIBITOM IO byHKIUSA
MIPOU3BOJICTBA). TeMATHKE HCCIELOBAHHA C. [IlpoBeneHune Hay4HO-
UCCIIeI0BaTEIbCKIX u
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboToK.
C /01.6. OcymectBieHue
HAY4YHOTO PYKOBOJICTBA

MPOBEICHUEM HCCIEAOBAHUMN
10 OTJIEJbHBIM 3a1ayam
(ypoBeHb KBaIM(pUKAINH —

6).




B pe3ynprare nuzydeHuss AUCHUIUIMHBI CTYAEHT MaruCTpaTyphl JOKEH:
3uamo:
—  COBpPEMEHHBIC HAy4YHBbIC JIOCTIDKEHHUS U TICPCIEKTHUBHBIC HAIMpaBicHHs paboT B obnactu
HaIIPaBJIECHHOTO PETYJIMPOBAHUS KOJUIOMJHO-XMMHUYECKUX CBOMCTB HAIIOJHEHHBIX CUCTEM U
MOJIYYeHUS KOMIO3UIIMOHHBIX MATE€pPUAJIOB C 3aJaHHBIM KOMIUIEKCOM SKCIUTyaTallMOHHBIX
apameTpoB;
— OCHOBHBIE MOJXOJbl U BO3MOXHOCTU aJICOPOIIMOHHOTO MOAM(PHUIMPOBAHUS MMOBEPXHOCTU
HaIOJIHUTEJIA C MPUMEHEHHEM TIOBEPXHOCTHO-AKTUBHBIX BEIIECTB U BBICOKOMOJIEKYJISPHBIX
COECIUHCHMI,
— OCHOBHBIC HampaBJICHHWs pa3BuUTUsA pacmupeHHod Tteopuu JJIPO wu obnactu ee
NPUMEHUMOCTH U1 OLEHKM W  TPOTHO3UPOBAHUSI CBOMCTB CHUCTEM, COJEpXKaIIUX
JOTIOTHUTEIIbHBIE MOIU(UKATOPBI TOBEPXHOCTH;
—  OCHOBHBIC 3aKOHOMEPHOCTH (HOPMHUPOBAHUS ITPOCTPAHCTBEHHBIX CTPYKTYP B NUCIIEPCHBIX CUCTEMAaX.
Ymemo:
— TPOBOAWTH AHAIW3 HAYYHO-TEXHHUYECKOW JIMTEpaTypel B 0O0JAacTH HANpPaBICHHOTO
PEryJIMpOBAaHUS  KOJUIOMJIHO-XMMUYECKUX CBOMCTB HANOJHEHHBIX CHUCTEM M IOJIYYEHUs
KOMIIO3UIIMOHHBIX MaTEPUAJIOB € 3aJJaHHBIM KOMIUIEKCOM AKCIUTYaTallMOHHBIX IapaMETPOB;
— BbIOHpaTh 3dexTuBHBIE MOIU(DHUKATOPHI TOBEPXHOCTH YACTHI] JUCIEPCHBIX CHUCTEM C
YY€TOM JIaHHBIX 00 UX KOJUIOMJIHO-XUMHUYECKUX CBOMCTBAX;
—  OMpefensiTh OCHOBHBIE XapaKTEPUCTHUKU MPOCTPAHCTBEHHBIX CTPYKTYP MO JAAHHBIM 00 HX
PEOJIOTMYECKOM MOBEICHHH.
Bnaoemp:
— MeTtojamMu pabOThl C HAy4YHO-TEXHUYECKOM, CIIPAaBOYHOM JIUTEPATypod U 3JIEKTPOHHO-
OMOTMOTEYHBIMU pecypcamMH Ui CaMOCTOSITENILHOTO MOKMCKa HeoOxoauMmoil uHbopManuud o
TEOPETUYECKUX U HAYYHO-UCCIIEIOBATEIbCKUX JTOCTHIKEHUAX B JaHHOW 00J1aCTH 3HAHMIA;
— METOJaMH OIEHKHM ¢ TIPOTHO3UPOBAHUS TMOBEJACHUS CHUCTEM, COJICP)KAIUX TaKHUe
JOTIOTHUTEIbHBIE MOAM(PHUKATOPHl TOBEPXHOCTH KaK MOBEPXHOCTHO-AaKTHBHBIC BEIIECTBA U
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS;
— METOJaMHU ONpPEAENICHHUS OCHOBHBIX PEOJOTUYECKUX XaPAKTEPUCTHUK HBIOTOHOBCKUX U
HEHbIOTOHOBCKHUX CUCTEM.

3. OFbEM JUCIATIIMHBLI U BUJbI YYEFHOU PABOTBI

O0beM TMCHMIINHBI
Buj yueOHoii padoThl Axan. | Actp.
3E
4. 4.
O01as TPyA10eMKOCTh TN CIUNITHHBI 2 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,944 34 25,5
Jlexnun 0,222 8 6
[Tpaktuueckue 3austus (I13) 0,722 26 19,5
Jlaboparopuble paboTsl (JIP) - - -
CamocrosiTesibHas padora 1,056 37,8 28,35
KonraktHas camocrositenbHast padota (AmmK uz VII ons 3au / 02 015
3au4 ¢ oy.) 1 056 ’ ’
CamocTosiTeTbHOE U3YUYCHHE PA3/IeNIOB AUCITUILIMHBI ' 19,8 14,85
Pedepar 18 13,5
Bua konTpoJs:
Jk3ameH (eciu npedycmompen YII) - - -
KonTakTHas paboTa — MPOMEKYTOUHAs aTTECTALIUS - -
IToaroToBka K 3K3aMEHY. ) - -
Buj MTOroBOro KOHTPOJISI: 3ader c oneHKOM







4.1. Pa3zgennl AMCHUIINHBI 1 BUABI 3aHATHIA

4. COAEP) KAHUE JUCIUITJINHBI

AKkazieM. 4acoB

B T.Y. B B T.Y. B B T.Y. B B T.4Y. B
Ne (bopme (bopme IIpak. (bopme JIa6. (bopme Cam.
w/n Pa3nen nucuMIINHLI Bcero np(.nrll’(:lur. Jlexknuu np(.nrll’(:lur. M. Hp(.nrll’(:lnr. paGoTEI IIp(.nII[’(;Z[I‘. paboa
Haauyuu) Haauyuu) Haauyuu) Haauyuu)
Paznen 1. OcHoBHBIE
1. | xapakTepHMCTHKH HATIOJIHUTeJIEH 15 - 2 - 4 - - - 9
KOMMO3UIIMOHHBIX MATEPHAJIOB
Paznen 2. AncopOoumnonHoe
2. | moauuuMpoBaHUE MOBEPXHOCTH 21 - 2 - 8 - - - 10
YACTHL HANNOJTHUTEJIel
Paznen 3. Ouenka BJaUsIHUA
3 MO (UKATOPOB HA B3aUMO/IeiicTBHE 17 i 9 i 6 i i i 10
" | yacTHl (pacIMpPeHHAs] TEOPHS
JJIDO)
4 Pasnen 4. Peosiorus iucnepcHbIX 19 i 2 i 8 i i i 9
cUCTEM
NUTOrO 72 - 8 - 26 - -- - 38
JK3aMeH -
UTOro 72




4.2. Conep:xaHue pa3/iei0B M CHUIITHHBI

Pazoen 1. Ocnognuie xapakmepucmuku HanoHumenei KOMRO3UUUOHHBIX Mmamepuaios.
Komno3umuoHHbIe Mare€puraibl KaK AUCIICPCHBIC CHCTCMBI. Pa3HOBI/II[HOCTI/I KOMITIO3UMIIMOHHBIX
MaTCpraJioOB U HX KHaCCI/I(i)I/IKaLII/I}I. TpaI[I/II_II/IOHHBIe U COBPCEMCHHBIC JSKCIICPHUMCHTAJIBHBIC
MCTOJbI OHLCHKH JUCIICPCHOCTH, y,HeHBHOﬁ MMOBCPXHOCTH U TIIOPUCTOCTU HCIIOJIB3YCMbBIX B
IMPOMBIIIJICHHOCTH HaroJHuTeaeH. BO03MOXHEBIC THIIBI YIIAKOBOK 4YaCTHILI B KOMIIO3UIUAX.
MeTOI[BI pacu€Tra OINTUMAIBHOTO OUCIICPCHOTIO COCTaBa HAITOJIHUTENICH JJIA obecnieueHus
MaKCHMAaJIbHO IJIOTHOM YIIaKOBKH.

Pazoen 2. Aocopoyuonnoe mooupuyuposanue noeepxHOCmMU HACMUY HANOJIHUMENEH.
AncopOIoHHOEe MOAM(HUIMPOBAHUE IOBEPXHOCTH YACTHIl HAIOJIHUTENCH. AAcopOnus u3
pacTBOPOB Ha MOBEPXHOCTU TBEPJBIX TN, KIaCCH(PHUKAIUS THUIIOB U30TEpM aacopOruu. CBs3b
BUJAa M30TEPM C MEXaHHW3MOM aJICOPOIIMU U CTPOCHHEM aJCOPOIMOHHBIX CIIOEB. AICOpOIUs
HCHOHOI'CHHBIX ITOBCPXHOCTHO-AKTHBHBIX BCHICCTB U3 IOJAPHBIX W HCIOJAPHBIX CPEA Ha
MIOBEPXHOCTH aJICOPOCHTOB Pa3IMYHON MOJSPHOCTH. AJCOPOIHMS MOHOTEHHBIX MOBEPXHOCTHO-
AKTUBHBIX BCIICCTB M3 MOJAPHBIX U HECTIOJAPHBIX CPC/ HAa MOBEPXHOCTHU aI[COp6€HTOB pa3JIH‘-IHOﬁ
HOJISIPHOCTU. AJICOPOIHsI TIOJMMEPOB M3 PACTBOPOB HA MOBEPXHOCTH TBEPIBIX Tel. [Ipumepsl
PCIICHHA HCEKOTOPBIX KOHKPCTHBIX TCXHOJOMYCCKUX 3ajaady. N3menenue JH/IO(bI/IJH)HOCTI/I
MIOBEPXHOCTH, BEJIMYMHBI U 3HAKA MOBEPXHOCTHOTO MOTEHIMAJIA YaCTHUI] HATIOJHUTEISI METOAOM
aJICOPOIIMOHHOTO  MOAU(HUIMPOBAHUS.  YIpaBlieHHE  MpoLeccaMd  CTabwWim3anmud |
JIeCTAOMITU3AIMH JIUCIICPCHBIX CHCTEM.

Pazoen 3. Ouenka e1uanusa moouguxkamopos na ezaumooeiicmeue vacmuy (pacuiupennasn
meopusa [JJIPO). Teopus JJIDPO kak METO OLIEHKU U IPOrHO3UPOBAHMSI CBOWCTB TOBEPXHOCTHU
OpY  HWIMYMKM  JIONOJHUTEIbHBIX  MOJIUGUKATOPOB.  AICOPOLMOHHAS  COCTABIISIOIIAS
PACKIMHUBAIOUIET0 JaBieHUs. BiusHue ancopOLMOHHBIX cioeB u3 Mojekyn IIAB wim
IOJIMMEPOB Ha HEPTUI0 MOJIEKYJIIPHOTO B3aUMOJIEHCTBUS YacTHLl. DPPEeKTbl SIKpaHUPOBAHUS U
3aluThl paccrosiHueM. CTepruyeckasi COCTaBIIAIONIas PaCKJIMHUBAIOLIETO /1aBJIeHUs. Y paBHEHUS
JUIsL pacdeTa HYHEPruu CTEPUYECKOrO0 B3aMMOJEWCTBHS YacTHIl. BapuaHTBl SHEPreTH4ecKHx
KPUBBIX B3aMMOJEHCTBHS YaCTHI] CO CJIOSIMU CTaOMIIM3aTOPOB U UX aHAJIM3.

Pazoen 4. Peonozua oucnepcuvix cucmem. OopMHUpOBaHUE MPOCTPAHCTBEHHBIX CTPYKTYP B
JMCTIEPCHBIX cHucTeMaXx. KoarymsnuoHHble, aTOMHBIE U (a30Bble KOHTAKThI, YCJIOBUS HX
BO3HUKHOBEHHUS, MPOYHOCTH U OOpaTUMOCTh pa3pylleHus. Peoyornueckoe moBeaeHUE
Pa3IMYHBIX IUCHEPCHBIX CHUCTEM. 3aBUCHUMOCTH BA3KOCTH HBIOTOHOBCKHMX JIMCIEPCHBIX CHCTEM
OT KOHIIEHTpAIlU AUCTIEPCHOM (a3bl. BriusHre KOHIIEHTpauu AUCTIEPCHON (ha3bl HA TPOIECCHI
CTPYKTYpPOOOpPa30BaHUsI M PEOJOTHYECKOE ITOBEIEHUE HEHBIOTOHOBCKUX CHCTEM. MeTossl
M3YYEHHUS PEOJOTHYECKUX CBOMCTB IUCIEPCHBIX CUCTEM.



5. COOTBETCTBME COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUSA JUCIUIIJIMHbI

B PE3YIBTATE OCBOCHUA JUCHUIINIMHBI CTYACHT JOJIZKCH:

Paznen
1

Paznen
2

Pa3nen
3

Paznen

3HaTh: (nepeuensv u3 n.2)

- COBpPEMCHHBIC HAay4YHBIC JOCTH)KCHHS W TIEPCICKTHBHBIC HANpaBlieHUS paboT B 00JacTH
HaIMpPaBJIEHHOTO PETyJUPOBAHUSA KOJIJIOUJHO-XMMHUYECKUX CBOMCTB HAIIOJIHEHHBIX CHUCTEM U
MOJTy4EHUS KOMITO3UIIMOHHBIX MAaTE€pPHAJIOB C 3aJaHHBIM KOMIUIEKCOM SKCIUTyaTallMOHHBIX
apamMeTpoB

— OCHOBHBIC IIOAXOAbI W BO3MOXHOCTHU aI[00p6III/IOHHOFO MOIII/I(l)I/IHI/IpOBaHI/ISI HOBerHOCTI/I
HaIOJHUTENST C MPUMEHEHHEM ITOBEPXHOCTHO-AKTUBHBIX BEIIECTB M BBICOKOMOJIEKYJISPHBIX
COE€IUHEHUN

— OCHOBHBIC HaNpaBJICHUS pa3BUTHs pacimpenHon Teopuu JJIDPO u obmacTu ee MPUMEHUMOCTH
JUISL OUEHKM W TPOTHO3UPOBAHUS CBOICTB CHCTEM, COJAEpXKAUIUX JONOJHUTEIbHBIC
MOIH(HKATOPBI TOBEPXHOCTH

— OCHOBHBIE 3aKOHOMEPHOCTH (HOPMHUPOBAHHS MPOCTPAHCTBEHHBIX CTPYKTYP B JHMCIEPCHBIX
cucreMax

Ymersb: (nepeuens usz n.2)

— TMPOBOAWUTL  aHAJIU3 HaquO'TCXHquCKOﬁ JIMTCPATYpbl B obnactu HaIIpaBJICHHOT'O
PEryjinupoBaHusad  KOJUIOMAHO-XUMHNYCCKUX CBOMCTB HAIIOJIHEHHBIX CHCTEM H MOJIYYCHUA
KOMITO3UITHMOHHBIX MATCPHUAJIOB C 3dJaHHBIM KOMIIJICKCOM 9KCILTYATalIUOHHBIX ITAPAMETPOB

- BBI6I/IpaTB 3(1)(1)CKTI/IBHLIC MO,HH(bHK&TOpBI MOBCPXHOCTHU YACTUL] JUCIICPCHBIX CUCTCM C YYCTOM
JaHHBIX 00 ux KOJIUIOMJJHO-XUMHNYCCKHUX CBOMCTBaxX

— ONpEeNeNsTh OCHOBHBIE XapaKTEPUCTUKU IMPOCTPAHCTBEHHBIX CTPYKTYpP MO JAaHHBIM 00 HX
PE0JIOTMYECKOM MOBEIECHUHU

Baaners: (nepeuens usz n.2)

— MeToAaMu paboThl C HAyYHO-TEXHUYECKOH, CHpPaBOYHOW JMTEpPAaTypod U 3JIEKTPOHHO-
OMOIMOTEYHBIMU pecypcamMH JUIsl CaMOCTOSITENIbHOTO IOMCKa HEeoO0XOoAMMON HH(OpMaluu o
TEOPETUYECKUX M HAYYHO-HCCIIE0BATENbCKUX JIOCTHKEHUSAX B TAHHOM 001acTH 3HAaHUH




— METOJaMHU OLECHKM U IPOTHO3UPOBAHUA IOBEACHUSA CHUCTEM, COIEpXKAILUX TaKHe

9 | momonHUTENBHBIE MOIM(DUKATOPHI TOBEPXHOCTH KAaK I[TOBEPXHOCTHO-aKTHUBHBIC BEIICCTBA U + +
BBICOKOMOJIEKYJIIPHBIE COEAUHEHUS

10 |~ METOZaMH ONPEJENEHHA OCHOBHBIX PEOJOTMYECKHX —XAPAKTEPUCTHK HLIOTOHOBCKHMX M +

HCHBIOTOHOBCKHX CHCTCM

B PE3YIbTATC OCBOCHUA NTUCHUIIIMHBI CTYJACHT JOJIZKCH HpI/I06peCTI/I CJICAYIOIIHUC !K’akuel Komnemeéenuuu u undukamopbl UX OOCHIUICEHUA:

(nepeuensv u3 n.2)

Koa u HaumenoBanue 1K Koax v HanmeHoBaHMe MHAMKATOPA AocTvxkeHus | Paspen | Pasnen | Pasmen | Paspen
(nepeuens u3 n.2) IIK (nepeuens u3z n.2) 1 2 3 4
[IK-2. CniocobeH k moucky, 00padoTke, [IK-2.1. 3HaeT anropuT™ NOKUCKa, OLICHKU U + + + +
aHaJIM3y ¥ CUCTEMaTU3alliy HayqHO- aHaJIM3a Hay4YHO-TeXHUYECKOH nHbOopMaIiu.
TEXHUYECKOH MHPOPMAIIIH 110 TEME [IK-2.2. YMmeer 0000maTh ¥ CHCTEMaTU3UPOBATH + + + +
11 |ncenenosamus, BBIOOPY METOIMK U HayYHO-TEXHUYECKYIO0 HH(HOPMALIHIO

CPEJIICTB pelIeHus 3a/1a9u I1K-2.3. Bnageer HaBbIKaMU COOTHECCHHS

PE3yNIbTaTOB COOCTBEHHON HAy4YHOU paboTHI C + + + +

OTCYCCTBCHHBIM U 3apy6e)KHI>IM OIIBITOM IIO
TCMATHKC UCCICAO0BAHMA

10




6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. [IpakTuyeckue 3aHATHS
IIpuMepHbIe TeMbI NPAKTHYECKUX 3AHATHIA M0 TUCHHILINHE.

Ne Ne paznena Tembl IPaKTUYECKUX 3aHATUN Yacsl
/0 | JUCUMIUIMHBI
1 OKcliepUMEHTalbHbIE ~ METOJIbl  OICHKH  JUCIEPCHOCTH, | 2

Paznen 1 | ynenbHOW MOBEpPXHOCTM M IMOPUCTOCTH MCIOJIB3YEMBIX B
IIPOMBIIITICHHOCTH HAIIOJIHUTENECH.

2 Meroasl pacyera ONTUMAJIBHOTO JIUCIIEPCHOTO COCTaBa | 2
Pasnen 1 HAIIOJIHUTENEH JUIT OOecCledeHUsT MaKCHUMAaJIbHO IUIOTHOM
YIaKOBKH.
3 AncopOrus MMOBEPXHOCTHO-aKTUBHBIX BEILIECTB uld
BBICOKOMOJIEKVIIIPHBIX ~ COSIMHEHWH U3  IOJAPHBIX U
Paznen 2 YIp P

HEMOJISIPHBIX CpeJl Ha MOBEPXHOCTH PA3IUYHBIX aJCOPOECHTOB
Pa3IUYHOMN MOJISIPHOCTH.

4 N3menenne muoduiIbHOCTH MOBEPXHOCTH, BEIMYMHBI U 3HaKa | 4
Pazgen 2 MOBEPXHOCTHOT'O MOTEHIIMANIA YACTHUI] HAMOJIHUTENSI METOJI0M
a7ICOPOITMOHHOTO MOJIU(DUITMPOBAHUS.

5 VYrpasneHnue mnpoieccamu cTadbwinzanuu u aectadbunuzanuu | 1
Pazmen 3 | gucniepcHBIX CHCTEM Ha TpUMEpax pEIICHUS HEKOTOPBIX
KOHKPCTHBIX TEXHOJOTIMYCCKUX 3a1a4

6 Pasnen 3 Pacuer ajcopOLMOHHON COCTaBISIOMIEH PACKIMHHUBAIOIIETO | 2
JIaBJICHUS

7 Paszen 3 Pacuer crepuueckoil cocTaBiAOUICH  PACKIMHUBAIOLIETO | 2
JIABJICHUS

8 Pasiens AHanu3 SHEPreTHYECKUX KPUBBIX B3aMMOJCHCTBHS 4YacTHll co | 4

3.4 croAMH CTaOMIM3aTOPOB M HMPOTHO3UPOBAHUE PEOJIOTMUYECKUX

CBOWCTB Ha UX OCHOBE

9 Pasnen 4 Peonmormueckoe  moOBeACHWE ~ JTUCIEPCHBIX  CUCTEM B | 2
3aBHCUMOCTH OT KOHIEHTPAIUU AUCHEPCHON (a3bl.

10 Pasnen 4 [Tonmyyenue n 06paboTKa peOJOrMUECKUX KPUBBIX AUCIEPCHBIX | 2
CHCTEM.

6.2.J1abopaTtopHble 3aHATHS

JlaGoparopHble 3aHATHS 110 AUCHUIIIIMHE HE IPETYCMOTPEHBI.

7. CAMOCTOSATEJIBHASA PABOTA

CaMocTrosTenbHas pa60Ta IpOBOAUTCA C LCIIbIO yFle6J'ICHI/ISI 3HAaHUM MO AUCLUMIUIMHE U

pelycMaTpUBaeT:

PEryispHy0 NpopabOTKy MPOHAEHHOIO Ha JIEKIMSIX M MPAKTUYECKUX 3aHATHSIX yueOHOro
MaTcpHrajia U TOATOTOBKY K BBIIIOJIHCHUIO KOHTPOJbHBIX paGOT 1o pasaciiaMm JUCHUILINHBI,
MOJTrOTOBKY pedepaTa Ha 33aHHYIO TEMY;

O3HAaKOMJICHHE U TPOpPabOTKy PEKOMEHIOBAHHOW JHTEpaTypsl W paboTy C 3IEKTPOHHO-
OMOIMOTEYHBIMU CHCTEMaMH, BKIIOYas MEpeBOAbl MyOJIMKalUMi M3 HAy4YHBIX >KypHAJOB,
nuTUpyeMsix B 6azax Scopus, Web of Science, Chemical Abstracts, PUHLI;
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— TIOCEILIEHHE OTPACIIEBBIX BHICTABOK, CEMUHAPOB, KOH(EPEHIINIA Pa3InYHOTO YPOBHS;
— yuacrtue B ceMuHapax PXTY um. J[.1. Menzaeneena no reMaTuke AUCUUTUIAHBI.
[TnmanupoBaHue BpEeMEHHM Ha CaMOCTOATENBHYIO pabOTy, HEOOXOIUMOIro Ha HM3y4deHHE
JMCUUIUIMHBL, CTyIEHTaM JIydllle BCErO OCYLIECTBIATh Ha BeCh IEPHOJN HU3y4YCHUS,
npeaycMaTpuBas MPH 3TOM PEryJsipHOE IOBTOPEHHE NPOWASCHHOTO MaTepuana. Matepual,
3aKOHCHEKTHPOBAHHBIA Ha JIEKIUSIX, HEOOXOJUMO pEryJISpHO IONOJHATH CBEACHHSIMHU W3
JUTEPATypHBIX HCTOYHHMKOB, TIPEACTaBICHHBIX B paboueid mnporpamme. [Ipm pabore ¢
yYKa3aHHBIMH HCTOYHHKAMU PEKOMEHIYETCS COCTABIATH KPAaTKUM KOHCIEKT Marepuana, C
00s13aTeNIbHBIM (PUKCUpOBaHUEM OUOIMOrpaduIeckux TaHHBIX UCTOYHUKA.

8. IPUMEPBI OLIEHOYHBIX CPEJICTB JJIs1 KOHTPOJISI OCBOEHMS
TACIHATLITAHBI

CoBOKymnHass OLEHKa M0 AMCUUIUIMHE CKJIaJIbIBACTCSI W3 OLEHOK 3a BBHIMOJIHEHUE
KOHTPOJIbHBIX palboT (MakcuMalbHas oleHka 60 0amioB) W OIEHKH 3a pedepaTuBHO-
AHATUTHYECKYI0 pabory (MakcuMainbHas oueHka 40 OamioB). Pedepar 3ammmaercs B BuUie
JIOKJIaJIa C TpPEe3CHTAlMeH, MOciie KOTOPOH JOKJIaTYMK OTBEYACT HA BOMPOCHI AyAUTOPHH.
MakcumManpHas OIICHKA 3a COCTaBJICHHWE M cojaepxkaHue pedepara cocraBiser 20 Oaos, 3a
JIOKJIAJI ¥ OTBETHI Ha BOMPOCKl — 20 Gayuios.

8.1. lIlpumepHas TeMaTuKa pedepaTUBHO-AHATUTHYECKOH PadOTHI

B mpomecce camocTosATENbHOM pabOTBI CTYAEHTHI TOTOBST pedepaT, MOCBSIIECHHBIN
OJTHOW U3 COBPEMEHHBIX TEHAEHIMH pa3BUTHS KOMIIO3UIIMOHHBIX MAaTepUaOB M PO
KOJIJIOUAHO-XUMHUYECKUX 3aKOHOMEPHOCTEH MPH pa3padOTKe UX TEXHOJIOTHIA.

Temy pedepata CTyaeHT MOKET BBIOpaTh CaMOCTOSITENIBHO, OCHOBBIBAsCh Ha
COOCTBEHHBIX HAyYHbIX MHTEPECAX.

ITpumepsl TeMm pedepaTos:

- [lomyuenne MeTauIOKEpaMUYECKUX MaTEpUAIOB

- [Tony4yeHne KOMIIO3UIIMOHHBIX MAaTEPHUAJIOB HA OCHOBE CTEKJIOBOJIOKHA

- [TomyueHne KOMIO3UIIMOHHBIX MAaTEPUAJIOB HA OCHOBE 0a3aIbTOBOIO BOJIOKHA

- [Tony4yenne nopucToil KepaMUKH Ha IPUMEPE HOCUTEIIEN KaTaJIn3aTOPOB

- KOJ’IJ’IOI/II[HO-XI/IMI/ILIGCKI/IC OCHOBBI TCXHOJIOTMHU BBICOKOKOHIUCHTPHUPOBAHHBIX CyCHeHSI/II\/JI

MakcumanbHas olleHKa 3a pedepar coctasisieT 40 6amos.

8.2. IlpuMepbl KOHTPOJILHBIX BOINPOCOB /151 TEKYIIEr0o KOHTPOJISAA OCBOEHUS! TMCHUTIIMHbI

JUist TeKyIIero KOHTPOJIs MPEeyCMOTPEHO 2 KOHTPOJIbHBIE paboThl. M3yueHne maTepuana
KOKIBIX JIBYX pAa3/ejioB 3aKaHYMBAETCSI KOHTPOJEM €ro OCBOEHHS B (hopMe KOHTPOJIbHOMN
paboTbl. MakcuMalibHas OLIEHKA 3a KOHTpOJbHbIE paboThl 1 u 2 cocraiser no 30 GamwioB 3a
kaxayro. Kaxnas KoHTposibHas paboTa COAEPKUT MO 2 BOIPOCa, OTBET Ha KaXAbld BOIPOC
olieHuBaercs B 15 Gayios.

Pa3zneasnt 1-2. Ilpumepbl BOompocoB K KOHTPOabHOH padore Ne 1. Konrponbnas padora
coaep:kuT 2 Bompoca, no 15 6ansoB 3a Bonpoc.
Bonpoc 1.1.

1. XapakTepuCTHKW HaMOJHHUTENEH: QopMa dYacTHIl, AUCIEPCHOCTh, yHAeTbHas
noBepXxHOCTh. OCHOBHBIE MOJIEbHbIE (DOPMBI YACTHUI], UX KOJIMYECTBEHHBIE XapAKTEPUCTUKH.

2. Knaccudukanys HanmogHUTENE! 0 pa3MepaM YacTHIl, METO/IbI TOITYYEeHHUS.
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3. DOKCHepuMEHTaJbHbIE METOAbl ONPEACIICHUS Pa3MEPOB YacCTULl M  YIEIbHOU
MIOBEPXHOCTH.

4. IlonsTHE 0O MAaKCUMAaJIbHOW IUIOTHOCTH YNAaKOBKM YaCTHIl HAIOJHHUTENA. Bo3moxxHbIe
CHOCOOBI yNAaKOBKM MOHOJMCHEPCHBIX ceprudecknx yacTuil. lIoHATHS 0CBOOOAHOM 0oOBbeMe
HAIOJIHUTEIS, KOAQPHUIIMEHTE YITaKOBKH U CPETHEM PACCTOSHUU MEXy YaCTHIIAMH B CHCTEME.

5. BnusiHue pasMepoB yacTHIl Ha TUIOTHOCTh MX yHakoBKH. CrocoObI yBeTUYEHUS
IUTOTHOCTH YIAKOBKH YaCTHI HAITOJHUTENS B JUCIICPCHBIX CHCTEMAaX.

Bomnpoc 1.2.

1. Cnemuduka anmcopbumm wu3 pactBopoB. Kiaccudukamuss THIOB H30TEPM
ajicopOouMu U3 pacTBOPOB. B3aMOCBS3b BHIa H30TEPM C MEXAHHU3MOM aJCOPOLIUU U CTPOCHUEM
a7IcOpOLIMOHHBIX CIIOEB.

2. [TAB, xnaccudpukamuu, npumepsl. Ctpoenne munemn [IAB B momsapHbIX H
HenoJisApHbIX cpepax. KKM wuonorenHeix u HewoHoreHHwix IIAB. Pacuer uucen IJIb,
IPYNIOBbIE YKCIA, TPAKTUYECKasi 3HAUUMOCTb.

3. Hewnonorennnle [IAB, cnemuduka xumMuyeckoro crpoeHus, mnpumepbl. KKM
HITAB. Mexanusm ancop6uuun HITAB w3 Bomel Ha HemoJsipHBIX ajacopOeHTax. M3orepmbl
aacopOUMKM M H30TEPMbl CMauuMBaHWs. YpaBHeHue Xwuia Ae bypa, dusuueckuii cmbica
KOHCTAHT.

4. Mexanuszmbl afcopbuuu UITAB u3 Boapl Ha MOMSIPHBIX aacOpOEHTax B Clydasx
Pa3HOMMEHHBIX U OJHOMMEHHBIX 3apsiioB MOHOB ITAB u nosepxHoctu ancopOenTa. M3orepmbl
azcopOLUU U U30T€PMbI CMAaUUBAHHUS.

S. [Tomumepsl, cnennduka cTpoeHHsT MaKpOMOJIeKy, kiaccudukanus. Crenudpuka
aacopOLMK  MaKpOMOJIEKYJ, CTpPOEHHE aJCOPOLMOHHBIX CJIOEB. ODKCIHEPUMEHTAIbHOE
OINpe/ie/ieHuEe MPEUMYIIECTBEHHON OpPUEHTAlMM MaKpOMOJIEKYJ1 B aJCOPOLIMOHHBIX CIOAX
(ypaBuenue I[lepkens-Anmana).

6. OcHOBHBIE  3aKOHOMEPHOCTH  ajacopOuuu  mnoauMmepoB. BopopacTBopumbie
nonuMepsl. [loamdnexktponuTsl, cienuduka agcopoiuu. O01acTu MPUMEHEHUS.

Pa3neasnt 3-4. [Ipumepbl BonpocoB K KOHTPOJbHOI padore Ne 2. Konrpoabhas paGora
COJepKUT 2 BOompoca, no 15 6ansos 3a Bonpoc.
Bonpoc 2.1.

1. CrpykTypHast coctaBistomas packiauHuatoniero nasieHus (Uc). ITpuumnb
BO3HUKHOBEHUS TUAPO(PUIHHOTO OTTATKUBAHUS U THAPOPOOHOTO TPUTSKEHHSL.

2. CtpoeHue ci10eB BOJIbl HAa TUAPOPHUIBHBIX U THIPOGOOHBIX MOBEPXHOCTX. Y paBHEHUE
it pacuera Uc, ero aHamms, (U3HYECKW CMBICT BEJIMYMH, BXOMALIMX B YpaBHEHHE.
Bo3moskHOCTH perynupoBanust BearnuuHbl Uc.

3. AncopOumoHHas cocTaBisoomas packiauHuBatouiero aasinenus (Uazac). Mexanusm
s dexTa SIKpaHUPOBAHUSL.

4. Ananu3 ypaBHEHUS IS pacdyeTa afcopOIMOHHON COCTABIISIONICH, (PU3UIECKUNA CMBICIT
BEJIMYMH, BXOIAUMX B ypaBHeHHe. COOTHOIIEHHE JAMINEKTPHUUYECKUX TPOHUIIAeMOCTEN
qucnepcHoi (a3pl M aJCOPOLIMOHHBIX CIIOEB, MPHUBOJALICE K OCIA0JIEHUI0 WIM YCUJICHUIO
MOJIEKYJISIPHOTO MPUTSKESHUS.

5. AncopbumonHas cocrtapisitomias packiauHuBaromero nasineHus (Uaxac). Dddext
3alUThl paccTosiHueM. Kakoe cTpoeHHe JOKHBI UMETh afcCOPOIIMOHHBIE CIIOU I 00eCTIeYeHUs
BBICOKOM arperaTuBHONYCTOMYUBOCTH CUCTEMBI?

6. Crepuueckasi cocrapisiomas packiauHuBatomiero pgasnenus (Ucrt). MexaHusm
CTAOWIM3UPYIONIETO NeUCTBUS aacopormonnabix cioeB [IAB u BMC.

13



Bomnpoc 2.2.

l. Tumpl MEXYaCTUYHBIX KOHTAaKTOB. I[lOpSIOK BETMYMH MPOYHOCTEH €IMHUYHBIX
KOHTAKTOB pa3nyHbIX TUIIOB (F1).

2. IlpuuuHBl PE3KOr0 MOBBIIEHUS IMPOYHOCTH CTPYKTYphl cycneH3uil. [louemy mnpu
INPUTOTOBJICHUH  BBICOKOKOHIICHTPUPOBAHHBIX  CYCIIEH3MIl  HAMOJHWUTEIb  BBOJST B
JMCTIEPCUOHHYIO CPEly B HECKOJIBKO MOPLUI?

3. BnusiHue nucnepcHOCTH W MOJUAUCIIEPCHOCTH YaCTHI] HAMTOJIHUTENS, UX (HOPMBI,
HHEPTeTUYECKOM  HEOAHOPOJHOCTH  IOBEPXHOCTH, BSI3KOCTH  JTUCIIEPCHOHHOH  Cpe.bl,
TEMIEpaTypbl Ha IMPOLECChl CTPYKTypooOpa3oBaHUS B JUCIEPCHBIX CHUCTEMax MU HX
PEOJIOTUYECKOe TIOBEICHNUE.

4. [Ipy u3MeHEeHUM KaKUX [apaMeTpOB B HOHOCTAOMIM3UPOBAHHBIX CHUCTEMax
MOYKHO TIEpEHTH OT JUIATAHTHOTO THIIA TEYCHHUS K THKCOTPOITHOMY?

5. Kakum oOpa3zom 3a cuer aicopOLHUOHHOTO MOIUGUIIMPOBAHUS IMOBEPXHOCTH
YaCTHUIl MOKHO 00ECIIEUUTh NX MaKCUMaJIbHOE CTPYKTypHUpYIOIee IelicTBrE?

6. Kakum o0Opazom MOXHO 00€Cre4yuTh CEeIMMEHTAI[MOHHYIO YCTOHYHBOCTH
CYCHEH3UI ¢ MUKPO- U TPYOOAMCIIEPCHBIMU HAIIOJHUTENISIMU?

8.3. Bonpocel /15 MTOTOBOI0 KOHTPOJIA OCBOEHH S JUCHUIIMHBI (3a4eT)
HTOroBbIii KOHTPOJIb MO AUCUUILUIMHE HE IPELYCMOTPEH.
8.4. CTpykTypa U npuMepsbl OUJIETOB /sl 3a4eTa

HTOroBbIii KOHTPOJIb MO AUCUUILUIMHE HE IPELYCMOTPEH.

9. YHEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUITJINHbI
9.1. PexomeHnayemas Jureparypa

A. OcHOBHasi IMTEPATYpPA
1. Cymm, B.J1. Kommonmnas xumust / B.J[. Cymm. - M.: Academia, 2017. - 416 c.

2. Komnouanas xumus. [Ipaktukym 1 3agaunuk: yaeOHoe nocodue uist By30oB / B. B. Hazapos,
A. C. I'ponckuii, H. A. [lla6anosa [u ap.] ; [lox penakmueit mpod. B. B. Hazaposa u gom. A.
C. I'poackoro. — 2-e u3za., crep. — Canxt-IletepOypr: Jlans, 2022. — 436 c.

3. Mankus A. S. OcHossl peosioruu / A. $1. Mankun. — Cankrt-IletepOypr : [Ipodeccus, 2018.
-33lc.

4. Xommbepr K. [ToBepxHOCTHO-aKTHBHBIEC BEIIECTBA U MOJUMEPHI B BOJIHBIX pacTBOpax / mep. C
aHri1.— 4-e usna., anextpoH. / K. Xonmbepr, b. Hecon, b. Kpon6epr, b. JIunaman. - Mocksa
: JJaboparopus 3nanui, 2020. - 531 c.

b. lonosHuTebHAS JJUTEpaTypa
1. ®ponos FO.I'. Kypc komnonanoi xumuu. M.: OOO TUJ «Anbauce», 2004. - 464 c.
2. Ponnyrua B.U. ®uznkoxumus mosepxHocT. M.: MaTemnekt, 2011. - 568 c.

3. UzpaenamBunu [Ix. MexmonexkynsipHble U TOBEpXHOCTHBIE citbl /J[xeitkod W3paenamBumnm//
nep. ¢ aurnuiickoro .M. Oxankuna u K.b. 3enpnoBuy; Hay4Hslil pegakrop - 1.B. Amunckuii. -
M.: Hayunsii mup, 2011. 456 ctp.

9.2. PekoMeHAyeMble HCTOYHUKH HAYYHO-TEXHUYECKOH MH(OPMALMHU
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https://totbook.ru/catalog/168/660/

HayuHo-TexHuueckue xypHaJbl:

1. Kommonansrii xxypuan. ISSN: 0023-2912.
https://naukabooks.ru/zhurnali/katalog/kolloidnyj-zhurnal/

2. Kypnan ¢usnueckoit xumuu. ISSN: 0044-4537.
https://www.naukaran.com/zhurnali/katalog/zhurnal-fizicheskoj-himii/

3. Advances in Colloid and Interface Science. ISSN: 0001-8686.
https://www.journals.elsevier.com/advances-in-colloid-and-interface-science.

4. Journal of Interface and Colloid Science. ISSN: 0021-9797.
https://www.journals.elsevier.com/journal-of-colloid-and-interface-science.

5. Colloids and Surfaces A: Physicochemical and Engineering Aspects. ISSN: 0927-7757.
https://www.journals.elsevier.com/colloids-and-surfaces-a-physicochemical-and-
engineering-aspects.

Pecypchbl nHGOpMAIOHHO-TEICKOMMYHUKAIMOHHON ceTr IHTepHeT
— WMsparensctBo ELSEVIER Ha nmatgopme ScienceDirect
http://www.sciencedirect.com.
— WsparensctBo American Chemical Society (ACS)
http://pubs.acs.org.
— Mexnaynaponnas uznatenbekas kommanus NaturePublishingGroup (NPG)
http://www.nature.com.
— MWznarensctBo Wiley-Blackwell
http://www.interscience.wiley.com.
— HWsznmarensctBo SPRINGER
http://www.springerlink.com.
— Xypnan SCIENCE
http://www.science.com
— Poccuiickas Hay4dHas 3JICKTPOHHAA oubnnoreka
http://www.elibrary.ru

9.3. CpeacrBa obecniedeHHs1 OCBOCHUS JUCIUNIMHBI

Jns  peanmmsanmum  pabodeld TPOrpaMMbl  MOATOTOBJICHBI — CIEAYIOIINE  CPEICTBA
oOecrieueHns: OCBOCHUSI AMCIUITIMHBL: KOMITBIOTEPHBIE NMPE3CHTAIlM WHTEPAKTUBHBIX JICKIIUH —
4, (oOmiee yucio crainos — 76).

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCIHHOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

Nudopmanronnyro MO/IJIEPIKKY U3Y4YEHUS JUCIUTUIAHBI OCYILIECTBIISET
Nudopmanmonno-oubnauoreunsii nentp (MBL)) PXTY wum. .M. MeHnneneeBa, KOTOpbIi
oOecrieunBaeT OOy4YalOIIUXCSI OCHOBHOM yueOHOW, y4eOHO-METOAMYECKOM U Hay4dHOM
JUTEpaTypoi, HEOOXOIUMOMN AJIsi OpraHu3alMyu 00pa30BaTENLHOrO Mpolecca MO AUCHUILINHE.
O6mwmit 06eM MuOTOOTpacneBoro ¢houaa MBI ra 01.01.2025 r. cocraBnser 1 563 142 k3.

@®onn UBL] pacnonaraer yueOHOH, y4yeOHO-METOIUYECKOM W HAyYHO-TEXHUYECKOMN
JIUTEepaTypoil B opMe MeuaTHBIX U 3JIEKTPOHHBIX M3/IaHUH, a TaKKe BKIIIOYaeT O(UIMAIIbHBIE,
CIpaBOYHO-OMONMMOrpaduyueckre, CrIeNUATU3UPOBAHHbIE OTEUYECTBEHHbIE U 3apyOexKHbIe
nepuonuueckue u  uHbopmarmonHeie  w3manus. WBI[  obecmeumBaer  goctym K
npodeccruoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TIOMCKOBBIM CUCTEMaM.

Kaxnapiit oOyuaromuiicss obecrieueH cBOOOJHBIM JTOCTYIIOM U3 JIFO0OM TOYKH, B KOTOPOU
UMeeTcsi JIoCTyn K ceTd MHTepHeT M K 3JeKTpoHHO-OuOnuoreuHoit cucteme (ObC)
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https://www.journals.elsevier.com/advances-in-colloid-and-interface-science
https://www.journals.elsevier.com/journal-of-colloid-and-interface-science
https://www.journals.elsevier.com/colloids-and-surfaces-a-physicochemical-and-engineering-aspects
https://www.journals.elsevier.com/colloids-and-surfaces-a-physicochemical-and-engineering-aspects
http://www.sciencedirect.com/
http://pubs.acs.org/
http://www.nature.com/
http://www.interscience.wiley.com/
http://www.springerlink.com/
http://www.science.com/
http://www.elibrary.ru/

YHuBepcurera,

KOTOpast

COJICP)KUT  pa3lInyHbIE

HU3JJaHUsA 110 OCHOBHBIM H3Yy4YacMbIM

JUCLUIUTMHAM M C(pOPMHPOBAHA IO COTJIACOBAHHUIO C MpaBooOIagaTe s iMi yueOHOH U yyeOHO-
METOJIMYECKOHN JIUTEPATyPHI.

Hns

Ooitee

ITIOJIHOT'O u OIICPaTUBHOI'O

CIPaBOYHO-OMOIMOrpaduuecKoro

n

uHpopmanmonHoro obcimykuBanus B MBI peann3oBaHa TEXHOJIOTHS DJIEKTPOHHON JOCTAaBKH

JIOKYMEHTOB.

[TonHbIl mepedeHb HSIEKTPOHHBIX HWH(OPMALMOHHBIX PECYpCOB, HCIOJIb3YEMbIX B
npoiiecce 00y4eHus, MPEICTaBIeH B OCHOBHOM 00pa30BaTeIbHOM MTporpamMmme.

XapakTepucTuka
PexBu3MTHI 10r0OBOpPa OMOJIMOTEYHOr 0
DJIEeKTPOHH .
e L (nomep, narTa 3aKII04EHN, CPOK aeiicTBus), ¢donna, 1ocTyn K
pecype cebliIka Ha caidt DBC, CyMMa J10r0BOpa, KOTOPOMY
KOJIMYeCTBO KJII0Yei npefocTaBIAseTcCs
JAOTOBOPOM

1 Onektponno | [IpunamnexHocts — cooctBerHas PXTY. DIEeKTPOHHBIE
- BEpPCHUU YUEOHBIX U
oubmmoreun | Cebuika Ha caidt DBC — http://lib.muctr.ru/ HAYYHBIX U3IaHUN
asi cucrema aBTopoB PXTVY
UBL PXTY | Hoctyn mis nonb3oBateneit PXTY ¢ moboro no Bcem OOIL.
uM. KOMIBIOTEpA
.M. Mennen
eeBa (Ha
6aze AUBC
«HpOucy)

2. | CAS [IpuHaIeKHOCTH — CTOPOHHSIS CAS SciFinder
SciFinder Hanmonanenas moanmcka Discovery Platform
Discovery (Muno6puayku+ PODI) - ardopma,
Platform co3/IaHHast

HNudopmannonnoe nucbmo PODU ot 05.05.2025 r.

Ne 327
C 01.01.2025.1. 1o 30.06.2025 r.

CchUIKa Ha CalT-
https://scifinder-n.cas.org

KonnuecTBo Kiroueit — 1oCTyn AJIsl MOJIb30BaTeNei
PXTY no IP-agpecam HeOrpaHUUEH.

Chemical Abstracts
Service
noJipa3ieieHueM
AMepHUKaHCKOTO
XAMHYECKOTO
oOmiecTBa.

CAS SciFinder -
OHJIaliH-CEPBHC,
o0ecneuynBarOIINH
IMOMCK U aHaJIu3
uHpopManuu B
00J1aCTH XMMUH,
OMOXUMUH,
(hapMmarieBTHKH,
TCHETHKH,
XUMHYECKOH
WHXEHEePUH,
MaTepHUAaIOBEICHUS
, HAHOTEXHOJIOT U,
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http://lib.muctr.ru/
https://scifinder-n.cas.org/

(hU3HKY, TEOTIOTHUH,
METAJLTyPTHH U
JIPYTUX CMEKHBIX

JUCLUIUIMH.
Wiley [IpuHa1IeKHOCTD — CTOPOHHSS John Wiley &
Journals HamumonansHas moammcka Sons, Inc. —
Database (MunoOpuayku+ PODI) KpYIHe#Iee
aKaJeMU4ecKoe
HNndpopmanmonnoe nucekmo PODU ot 05.05.2025 r. | u31aTenbCTBO C
Ne 326, 329 MYJIbTUIACIUIIINH

C01.01.2025.r. 5o 30.06.2025 r.

Cchuika Ha caitr- https://onlinelibrary.wiley.com

KonnuecTBo KIr0O4€ — 10CTYN U1 IOJIB30BATENEH
PXTY no IP-agpecam HeorpaHuyeH.

Hacrpoiika ynaneHHoro gocryna:
https://www.wiley.com/en-us/customer-
success/brightcove-research-training/how-to-access-

wiley-online-library-content-remotely

ApHBIM KOHTEHTOM.
B noptdonmo
W3/1aTeNbCTBA
6omee 1600
HayYHBIX
peleH3uPyEMBbIX
XKypHaioB, 22 000
KHHT 1
MoHorpaduii, a
takxe 250
CIIPaBOYHHUKOB H
SHIUKJIONEUI.
Wiley Journal
Database u Wiley
Journal Backfiles —
MOJITHOTEKCTOBBIS
KOJUICKIINH,
KOTOpbIC
BKJIFOYAIOT B ce0s
KaK TeKYIIHe, TaK U
apXUBHBIC
BBIITYCKH U3 OoJjee
gem 1700
KypHAJIOB
U3JIaTENbCTRA,
OXBAaTHIBAIOIIHE
Takue 00JacTu Kak
T'yMaHUTapHEIE,
€CTECTBEHHBIE,
00I111eCTBEHHBIE U
TEXHUYECKHE
HayKH, a TAaK¥Ke
CEJIbCKOe
XO3SHUCTBO,
MEIUINHY U
3JIpaBOOXpaHCHUE.
I'myOouna nocryna:
1997 - 2004 rr. (0
30.06.2025 1.);
2025 1.
(6eccpouHo)
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https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely

Questel.
baza nagHbpIx
Orbit
Premium
edition

IIpuHaUIeKHOCTD — CTOPOHHSA
HammonansHas moamucka
(Muno6pnayku+ PODI)

Nudopmannonnoe nmucbmo PODU ot 25.04.2025 .
Ne 310

C 01.01.2025.1. 10 30.06.2025 r.
Ccouika Ha caiit- https://www.orbit.com

KonnuecTBo kitodeit — 1ocTyn AJisl 0JIb30BaTeNei
PXTY no IP-agpecam HeOrpaHU4eH.

VY naneHHblid 1OCTYH K pecypcy ToJabko yepe3 SAML
(Security Assertion Markup Language)
ayTeHTH(HUKAIIHIO.

Orbit Premium
edition (Orbit
Intelligence
Premium) — 6a3a
JTAHHBIX
MaTEeHTHOTO
TTOUCKa,
00BeIUHSIOIAs
UH(POPMAIIHIO O
Oomee yem 122
MHJJTHOHAX
MaTeHTHBIX

myO KA,
MOJYYECHHYIO U3
120
MEKTYHapOHBIX
MaTCHTHBIX
BEJIOMCTB,
BKJIIOYAs
PocllarenT,
Bcemuphayro
OpraHU3aIII0
HMHTEIUJICKTyaJIbHOM
COOCTBEHHOCTH
(BOUMCO),
EBponeinckyro
MaTeHTHYIO
opranusanuto. basza
BKJIIOYAET HE
TOJBKO
3apEeTruCTPUPOBAHH
bI€ TTaTeHTHI, HO U
JIOKYMEHTBI OT
CTaJINH 3asBKH JI0
pPErUCTpaLIUH.
BonbuinaCcTBO
JIOKYMEHTOB
cojepxar
AQHHOTAIIMHU Ha
AHTJIUMCKOM
SI3BIKE, TIOJIHBIE
TEKCTHI
JIOKYMEHTOB
MIPUBOJIATCS HA
SI3bIKE€ OpUTMHAJIA.

DIIEKTPOHHBI
€ pecypcehl
U31aTEIILCTB
a SAGE
Publications
eBook
Collections

[TpuHaI€KHOCTH — CTOPOHHSS
HanmonaneHas noanucka
(Muno6pnayku+ PODI)

HNudpopmannonnoe nucemo POOU ot 30.10.2022 r.
Ne 1403

eBook Collections
- ITIOJTHOTCKCTOBAA
KOJIIEKIIM S
QJICKTPOHHBIX KHUT
(MoHoTrpaduii)
HN31aTCJIbCTBA
SAGE Publications
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C 01.11.2022.r. — 6eccpouHo

CchbUIKa Ha CalT —
https://sk.sagepub.com/books/discipline

KonnuecTBo Kkitoueit — 1ocTyn AJisl 0JIb30BaTeNei
PXTY no IP-agpecam HeOrpaHu4eH.

10 paSJII/I‘IHBIM
0o0JIacTsAM 3HAHUM.

I'myOuna poctymna:
1984 - 2021 rr.

World
Scientific
Publishing
Co Pte Ltd.
baza ganHbIX
World
Scientific
Complete
eJournal
Collection

IIpuHaUIeKHOCTE — CTOPOHHSA
HanuonanpHas noanucka
(Muno6pnayku+ PODI)

Nudopmannonnoe nmucbmo PODU ot 15.06.2023 .

Ne 883

C01.11.2022.r. 1o 01.06.2025 r.
Ccpuika Ha cait- https://www.worldscientific.com

KosmnuecTBo Kiroueit — 10CTyn AJIsl OJIb30BaTENEH
PXTYVY no IP-agpecam HeorpanuueH

World Scientific
Complete eJournal
Collection —
MYJIbTUIUCHUIIINH
apHas
ITIOJIHOTCKCTOBAs
KOJUJICKIIUSA
JKYpHAaJIOB
MEXYHapOAHOT O
HAay4YHOI'O
n3gareiyibCTBa
World Scientific
Publishing,
KOTOpas
OXBAaTbIBACT TAKHUC
TCMATHUKH, KaK
MaTeMaTHKa,
(busuka,
KOMHI)IOTepHI)IC
HAyKU,
VH>XEHEPHOE AEJ0,
HAayKH O )XU3HH,
MEIMIIMHA U
COIIMAJIBHBIC
Hayku. Ocoboe
BHHUMAHHC B
KOJIJICKIINHN
YIEIEHO
HUCCICOOBAHUAM
Asmnarcko-
TUXOOKEAHCKOI'O
peruoHa, KOTOPLIC
00BbEeINHEHEI B
TpyIILy )XYpHaI0B
Asian Studies.
I'my6una nocryna:
2001 — 2025 rr.

ONEKTPOHHBI
€ pecypchl
Springer
Nature

[IpuHaIeKHOCTh — CTOPOHHSIS
HammmonansHas moamnmcka
(MunoOpuayku+ PODI)

HNudopmannoHHOe MHCHEMO
POOU ot 29.12.2022 r. Ne 1948

Springer Journals
— IIOJIHOTEKCTOBAas
IIOJINTEMATHNUYCCKAA
KOJIIEKIIM S
JKYpHAIJIOB
n3aareiibCrBa
Springer 10
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beccpouno

CcpUIKa Ha CalT-
http://link.springer.com/

pa3IUYHbIM
OTpaciisiM  3HaHUI,
KOTOpasi BKJIFOYAET
boiee 2 900
HanMEHOBaHUN

JKypHaJI0B 1 (o)
JHUCIUAIIINHAM:

I'mybuna moctyma:
1997 - 2024 1.

beccpouno

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

Nature Journals —
IIOJIHOTEKCTOBAA
KOJUJICKIIU A
JKYpHAIIOB
n3garejibCrBa
Nature Publishing
Group, BXOA11IETO
B TPy
KoMIaHuil Springer
Nature,
BKJ/IFOYaroI1as
JKypHAaJIbI
n31aTCJIbCTB
Nature, Academic
journals, Scientific
American u
Palgrave
Macmillan.

I'my6una nocryna:
2007 - 2024 rr.

beccpouno

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

Adis Journals -
MTOJTHOTEKCTOBAs
KOJLIEKITHSI
KYpHAIIOB H
MH(OPMALIMOHHBIX
OroJIIeTeHEH
n3nareinpeTBa Adis,
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pa3MelieHHas  Ha
matdopme
Springer  Nature.
Komnexus
BKJIIOYAET 19
PeLEeH3UPYEMBIX
KypHAIIOB o
MEIUIIMHE,
OMOMEIUIIMHE |
(hapMakoJIoTHH.

I'my6una poctyna:
2020 - 2024 rr.

KomunyectBo kimrouent — nocryn st noas3osarened PXTY no [P-agpecam

HCOI'PaHHUYCH.

Hacrpoiika ynaneHHoro gocryma kK pecypcam Springer Nature Ha CTpaHHUIe

Remote Access caiita n3marenbLCcTBa.

ONEKTPOHHBI
€ peCypPChI
Springer
Nature_Phys
ical Sciences
&
Engineering
Package

[TpuHa1€KHOCTH — CTOPOHHSAS
HauuonanpHast noamucka
(Muno6pnayku+ PODI)

HNHdopmanrnoHHOE MUCHEMO
PO®OU ot 20.03.2024 1. Ne 254
beccpouno

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

1. Springer
Journals — 6a3za
JAHHBIX,
cojiepKaias
ITOJIHOTCKCTOBBIC
KYpPHAIIBI
nusgareiibCrBa
Springer (rox
m3nanus - 2024 r.),
a IMCHHO
TEMATHUUYCCKHUC
KOJIJICKIUN
Physical Sciences
&Engineerin
gPackage Ha
wiatdopme
https://link.springer
.com/

beccpouno

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

2. Nature Journals -
0a3a TaHHBIX,
cozepxkarias
MOJIHOTEKCTOBBIE
KypHaiusl Nature
Publishing Group,
a uMeHHo Nature
journals (ron
n3nanus - 2024 r.)
TEMaTUYECKOU
KOJIICKITUH
Physical Sciences
& Engineering
Package Ha
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https://www.nature.com/

wiargopme:
https://www.nature.
co

KonuuectBo kitouet — noctyn aiist nosibzoBareneit PXTY no IP-anpecam
HreopannueH. HacTpoiika yaineHHOro J0CTyma K pecypcam Springer
Nature Ha ctpanuie Remote Access caiita u3gaTenbcTBa.

DJIEKTPOHHBI
€ pecypcenl
Springer
Nature_Soci
al Sciences
Package

[IpuHaIe)KHOCTh — CTOPOHHSS
HanwonanbpHasg nmoamnucka
(Muno6puayku+ PODI)

WNupopmainoHHOE TUCHMO
POOU ot 20.03.2024 r. Ne 254

beccpouno

CchpUIKa Ha CalT-
http://link.springer.com/

1. Springer
Journals - 6aza
JaHHBIX,
cozeprkaias
ITIOJTHOTCKCTOBBIC
JKypHAaJIbI
n3gaTciibCTBA
Springer (ron
uznanus - 2024 r.),
a UMCHHO
TEMATUYCCKYHO
koJuekiuro Social
Sciences Package
Ha T1aTgopme:
https://link.springer
.com/

beccpouno

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

2. Nature Journals -
0asa JaHHBIX,
coJieprkaras
ITOJTHOTEKCTOBBIC
KYPHAIIBI
M3/1aTelIbCTBa
Springer (rox
m3nanus - 2034 1.),
a UMEHHO
TEMATUYECKYIO
xosurexnuro Social
Sciences Package
Ha rmiatdopme:
https://link.springer
.com/

KonnuectBo kimroueit — noctyn aiist nosb3zoBareneit PXTY no [P-anpecam
HeorpannueH. HacTpoiika ynaineHHOro JocTyma K pecypcam Springer
Nature Ha cTpanuiie Remote Access caiita u3aaTesbCcTBa.
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10. | baza gannbix | [IpuHaAnEXKHOCTH — CTOPOHHSSA Springer eBook
2021,2023 HannonanpHas moanucka Collections —
eBook (Munob6puayku+ PODI) MTOJIHOTEKCTOBAS
Collectionss apXUBHast
Springer HNudopmanmonnoe nucbmo POOU ot 02.08.2022 r. | KOJUISKIIHS
Nature No 1045 3JIEKTPOHHBIX KHUT

HNudopmannonnoe nmucbMo PODU ot 29.12.2022 r. | u3aarenbcTBa

Neo 1947 Springer Nature Ha
AHTJIMHACKOM SI3BIKE

beccpouno o pa3InYHBIM
OTpACIISIM 3HAHUU.

Ccblika Ha calT

http://link.springer.com/ I'myOuHa gocryma:

O HacTpoiikax yJaJeHHOTrO JIOCTYIa K pecypcam 2005 - 2010 rr.;

Springer Nature Ha cTtpanuiie Remote Access caiita | 2018 - 2024 rr.

U3/1aTeIbCTBA.

KosmdecTBo KITtOUei — OCTYII JIJIs TOJIb30BaTEIICH

PXTY no IP-agpecam HEOrpaHUYEH.

11 | DOnexrtponHs! | [IpuHamIe)KHOCT — CTOPOHHSSA AIPP Journal

O € pecypchbl HanunonanpHas moanucka Collection — 6aza
AIPP Digital | (Muno0Opuayku+ PODI) JTAHHBIX,

Archive cojepsKarast
uznarensets | UndopmannonHoe nuceMo POOU ot 29.12.2022 1. | apXUBHYIO
a American | Ne 1945 MOJIHOTEKCTOBYIO
Institute of KOJUISKIIMIO H3 29
Physics KYpHAJIOB u
Publishing beccpouno COOPHHUKOB
KOH(pepeHIun
Cchika Ha caiT- M3JIaTEeTTHCTBA
https:/scitation.org American Institute
of Physics
KonnuecTBo KiItouei — JOCTym ISl IOJIb30BaTeNen Publishing. B
PXTY no IP-agpecam Heorpanudex obnacTtu
MIPUKJIATHON
¢buzukn u
CMEXHBIX 00J1acTAX
3HaHUSI.
I'my6una
nocrymna:1929-
1998 rr.

12. | Dnextponns! | [IpuHAAIEKHOCTH — CTOPOHHSSA AIPP Ebook
€ pecypchl Hanuonanenas moanucka Collection | +
AIPP E- (Muno6puayku+ PODI) AIPP Ebook
Book Collection Il —
Collection | | Uadopmarmonnoe mucbmMo PODU ot 31.10.2022 1. | MOJHOTEKCTOBBIE
+ Collection | Ne 1404 KOJUIEKIIUYA KHUT
I n3JaTEIbCTBA
A31aTELCTB American Institute
a American | C 01.11.2022 r. — 6eccpouHO of Physics
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Institute of Publishing B
Physics Ccouika Ha caitt- https://scitation.org/ebooks obacTu
Publishing MIPUKJIATHON U
KonnuecTBo Kkitoueit — 1ocTyn AJisl 0JIb30BaTeNei XUMHYECKON
PXTY no IP-anpecam HeorpanuueH ¢u3uku, OnoIorNH,
SHEPIeTHUKHU,
ONTHUKH, (POTOHUKH,
MaTepHaIOBEICHUS
Y HAHOTEXHOJIOTU I
u Jp.
I'myOuna poctymna:
2020 - 2022 rr.

13. | Bentham [TprHAAICKHOCTD — CTOPOHHSS Bentham journal
Science Hauwmonanehas noanucka (MunoOpuayku+ POOM) | collection —
Publishers HOJHOTEKCTOBAs
baza nannsix | Uadopmanronnoe nucbMo POOU ot 24.08.2022 r. | KOJIIEKIHUS
Journals Ne 1136 KYpHAJIOB

W3/1aTeNbCTBA
Beccpouno Bentham Science,
KOTOpOE
Ccblika Ha calT — nyOIuKyeT
https://eurekaselect.com/bypublication Hay4HbIC,
C MHCTpYKUHEN 110 HACTPOMKE YAAIEHHOIO I0CTyNa | TEXHUYECKUE U
MO>XHO O3HAKOMUTBCS 10 CCBLIKE MEUITUHCKIE
W3/1aHuUs,
KosmnuecTBo Kiroueit — 10CTyn AJIsl OJIb30BaTENE OXBaTBHIBAOLIME
PXTY no IP-anpecam HeorpaHuyeH. pa3IuYHbIC

00J1aCTH OT XUMHH
U XUMHUYECKOMH
TEXHOJIOTHH,
WH)XCHEPHH,
(hapmareBTUUeCKn
X MCCJIEI0BAaHUU U
pa3paboToK,
MEIULNHEL IO
COLIMATILHBIX HAYK.

I'myOuna goctyma:
2000 - 2021 rr. (mo

01.06.2025.) ;
2022 - 2025 rr.
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https://scitation.org/ebooks
https://eurekaselect.com/bypublication
file:///C:/Users/student11/Downloads/Guide_to_Access_Bentham_Content_via_OpenAthens_Shiboleth-1.pdf

14.

Bentham
Science
Publishers
baza nagueIx
eBooks

[IpuHagIeKHOCTD — CTOPOHHSA
Hanmonansnas noanucka (Munoopuayku+ PODI)

Nudopmanmonnoe mucbMo PODU ot 08.09.2022 .
No 1217

beccpouno

Ccouika Ha caiit — https://eurekaselect.com/bybook

KosmmuecTBo Kiroueit — 10CTyn AJIsl OJIb30BaTENEH
PXTY mno IP-anpecam HeorpanuyeH.

Books —
MOJTHOTEKCTOBASI
KOJUTCKIIHSI
AJIEKTPOHHBIX KHHUT
W3/1aTeNbCTBA
Bentham Science
Publishers, B
KOTOPYIO
BKJTFOUCHBI
U3JIaHUS TI0
CIIeTYFOIIINM
00J1acTsIM HayKH:
xumus, pusuka,
MaTepHaiOBEICHHE
, CTPOHOMHSI,
OITHKA, POTOHUKA,
JHEPTreTHKA,
WH)XCHEPHS,
MaTeMaTHKa,
CTaTHCTHKA,
uH(popmaTuKa u
BBIYMCITUTEIbHAS
TEXHUKA,
ME/IMIIMHA,
(hapmakoJorus,
OKpY KaroImast
cpena, Ou3Hec,
9KOHOMHKA,
(buHAHCHI U Ap.

I'my6una
noctyma:2004 -
2022 rr.
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15. | EBSCO [MpuHamIeKHOCTH — CTOPOHHSIS EBSCO eBooks —
eBook Hanmonansnas noanucka (MunoOpHayku+ PODU) | momHOTEKCTOBAs
MEXIUCIUTIITUHAPH
Nudopmanmonnoe muceMo PODU ot 28.04.2023 r. | ast KOJUIEKIIUS,
Ne 708 KOTOpasi BKJIIOYAET
6o1ee 5000
beccpouno 3JIEKTPOHHBIX KHUT
OT BEIYLINX
Ccbuika Ha caiiT — Hay4yHBIX U
https://web.p.ebscohost.com/ehost/search/basic?vid= | yuuBepcureTcKux
0&sid=d6f3a513-2512-4b52-bd8c- U3JIaTeIbCTB U
4ff40c184aed%40redis OXBaThIBACT
LIUPOKUH CIIEKTP
KonuuecTBo Kiro4eit — JoCTyn Ui OJIb30BaTeen TeM: Ou3Hec,
PXTY no IP-agpecam HeOrpaHU4EH. BCEMUpHAs
VY naneHHslid 10CTyN 1O UHAMBUAYaTbHOM UCTOPUS,
perucTparu. WHKXEHEPHUS,
JUTEPATYPOBEACHU
€, MeIMII1Ha,
oOpazoBaHnue,
MOJIUTOJIOT U,
penurus,
COLIMAJIbHbBIE
HAYKH,
TEXHOJIOTUH,
¢bunocodus,
3KOHOMHUKA,
SI3BIKO3HAHHE U JIP.
I'my6una nocryna:
2011 - 2023 rr.
16. | Hayunsie [IprHagIeXHOCTD — CTOPOHHSA [TonHoTEKCTOBAs
JKYpHAIIBI Harmonanwsnas noanucka (Munobpuayku+ PODU) | komnexius
PAH JKYpHaJIOB
HNudopmannonnoe nucbMo PODU ot 29.10.2024 r. | Poccuiickoit

r. Ne 1080
beccpouno

Ccouika Ha calit — https://journals.rcsi.science/

Hoctyn ocymectBisiercst Ha ocHOoBe [P-anpecos
YHUBEPCUTETA U MIEPCOHATBHON pETUCTpALIT

aKaJIeMUH HayK
BKIrouaet 141
HaMEHOBaHUE
YKYpPHAaJIOB,
0XBaTBIBAIOIINX
pa3nuyHbIe
Hay4HbIC
CIICMAJIBHOCTH.

I'my6una nocryna:
2023-2025

beccpouno
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BecrnaTHple apXUBHBIC KOJUICKIIMH, TPHOOpeTeHHBIe MUHOOPHAYKH JI BY30B.

Apxus UsznarenscrBa American Association for the Advancement of Science.llaker
«Science Classic» 1880-1996

Apxus N3nareascrea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narenscrBa Macturyra dbusuku (Benukoopuranus). ITaker «Historical Archive
1874-1999» ¢ mepBOro BBINYCKA KayKIO0r0 sKypHaua mo 1999, 1874-1999

Apxus uznareascrsa Nature Publishing Group. ITaker «Nature» ¢ mepBoro BbIIycKa
nepBoro Homepa o 2010, 1869-2010

Apxus usznarenscrsa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIIYCKA KayKIOT0 KypHama mo 1995, 1849-1995

Apxus n3narenscta Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ nmepsoro
BBIYCKA KayKOOT0 KypHaua mo 1998, 1890-1998

Apxus n3narenscta Taylor & Francis. Full Online Journal Archives. ¢ mepBoro
BBIIYCKA KayKIOT0 KypHaua mo 1996, 1798-1997

Apxus uznareascrsa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBOro BBITYCKa KaKa0ro sxypHaia mo 2011, 1827-2011

Apxus xxypHasioB Koponeckoro xumuueckoro oomiectsa(RSC). 1841-2007

Becniatuble opunuanbHble OTKPbITHIE pecypebl UHTepHeT:

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

Pecypc o6benunser 6onee 10000 HaydHBIX KYpHAJIOB [0 Pa3IWYHBIM OTPACISAM 3HAHUN
(oxoJo 2 MuUTHOHOB cTaTei) n3134 ctpan mupa.

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

B 6a3e pasmemieno 0osiee 3000 KHUT MO PA3IMYHBIM OTPACIIAM 3HAHUM,
MPEIOCTaBIEHHBIX 122 Hay4YHBIMH U3AAaTEIbCTBAMHU.

3. BioMed Central https://www.biomedcentral.com/ba3a nanusix Bkmogaer 6omnee 300
pELeH3UPYEMBIX JKYPHAJIOB 110 OMOMEAUIIMHE, MEIUIIMHE U €CTECTBEHHBIM HayKaM. Bce cratbu,
pa3MelieHHbIe B 0a3ze, HaXOsTCs B CBOOOTHOM JIOCTYTIE.

3. DnexTpoHHBI pecype arXiv https://arxiv.org/

Kpynnelinmm OecriaTHbIN apXUB 3JEKTPOHHBIX HAYYHBIX MYOJMKALUN [0 pa3aesnaM
busnKY, MaTeMaTHKH, HTHPOPMATUKHU, MEXaHUKHU, ACTPOHOMHUH 1 OMOJIOTUU. KPUTEPHEB.

4. Koumnekuus sxypaanos MDPI AG http://www.mdpi.com/

MHOTroMCIUIUTMHAPHBIA TUPPOBON U3AaTENbCKUN pecype BbImyckaeT 6omee 120
Pa3HOOOpa3HBIX 3JIEKTPOHHBIX )KYPHAJIOB, HAXOIAIIMXCS B OTKPBITOM JOCTYIIE.

5. N3natensCcTBO ¢ OTKPBITHIM goctyrnoM InTech http://www.intechopen.com/

[lepBoe u kpymHEeiIee B MUPE U3aTEIbCTBO, MyOIUKYIONIEe KHUTH B OTKPBITOM
noctyne, okosio 2500 HayuHbIX U3AaHuH. OCHOBHAs TeMaTHYECKasi HAIIPaBJIEHHOCTh -
du3nUecKre U TeXHUIECKHE HAyKH, TEXHOJIOTUH, MEAUIINHCKUE HAYKH, HAYKU O KHU3HH.

6. baza nannbix xumMuuyeckux coenunennit ChemSpider
http://www.chemspider.com/

ChemSpider — 310 GecriatHast XUMUYecKast 6a3a JaHHBIX, MPEIOCTABIISAIONIAS OBICTPBIi
JIOCTYTI K OoJsiee ueM 28 MIJITHOHAM CTPYKTYP, CBOMCTB i COOTBETCTBEHHOW MH(POPMAIIUH.
Pecypc npunamiexur Koponeckomy xumuueckomy obmiectsy Bennkobpurtanuu (Royal
Society of Chemistry).

7. Komnekuus sxypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komiekius ;xypHaJloB, B KOTOPBIX MTyOJIMKYIOTCSI OTYETHI O HOBBIX
UCCIIEIOBAaHUSX B 00JIACTH €CTECTBEHHBIX HAYK U MEJUIMHBI. PEIIEH3UPOBAHUE.

8. US Patent and Trademark Office (USPTO) http://www.uspto.gov/
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http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://doaj.org/
https://www.doabooks.org/
https://www.biomedcentral.com/
https://arxiv.org/
http://www.mdpi.com/
http://www.intechopen.com/
http://www.chemspider.com/
http://journals.plos.org/plosone/
http://www.uspto.gov/

BenomctBo o matenTam u ToBapHbIM 3HakaM CIIIA — USPTO — npenocrasinser
CBOOOHBIN IOCTYII K aMEPUKAHCKUM TaTeHTaM, oryonnkoBaHHbIM ¢ 1976 1. 1o HacTosmee
BpeMmsl.

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

[TarenTs! (InOO MaTeHTHBIC 3asIBKH) Oosiee 50 HAIIMOHATBLHBIX U HECKOJIBKUX
MEXTYHAPOIHBIX MATEHTHBIX OIOpPO, B TOM YHCIIe TocaHbIe TeKCThI aTeHToB CIIIA, Poccun,
®panuuu, SAnoHUH U Ap.

10. ®denepanbHbIil HHCTUTYT NPOMBINLIEHHON coOcTBeHHOCTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypest PUIIC cBoboaHOrO M0CTYMA:

- DnekTpoHHbIe OrosuteTenu. M3ooperenus. [lonesnpie moaeny.

- OTKpPBITBIE pEeCTPBl POCCUNCKHIX N300PETCHHI U 3asIBOK HAa U300pETEHUSI.

- Pedepatbr poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 19942016 rr.

- [TonHbIE TEKCTHI POCCUMCKUX MATEHTHBIX JOKYMEHTOB U3 TIOCIETHETO
0pHUIINATEHOTO OFOJUICTCHS

11. The Association for Computing Machinery (ACM) — mexayHapoiHOe
HEKOMMEpUYECKOe MPoQeccCHOHANTBHOE COOOIIECTBO, OCHOBaHHOE B 1947 rony, o0beAuHsIIONICEe
Iperno/iaBaTesiei, ucciue1oBaTese U CIeuaIMCTOB B 00JIACTH BBIYMCIUTEIIEHOW TEXHUKH,
WH(POPMAIMOHHBIX ¥ KOMIIBIOTEPHBIX TexHosoruii. Ceblika Ha pecypc: https://dl.acm.org
Ccouika Ha paznen Open access: https://www.acm.org/publications/openaccess

12. Annual Reviews — HekoMMepUecKas akaJeMUIecKas u3aTeabckas KOMIaHUs,
BBIITyCKaro1as )KypHaibl ¢ 1932 rona.

B moprdonmo nznarenscrBa 51 xxypHai, TeMaTHKa KOTOPBIX OXBAThIBACT 00JIaCTH
€CTECTBEHHBIX U COLIMANIbHBIX HAYK, HAYK O )KM3HU, OMOMEIULINHY, SKOHOMUKY H JIp.

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

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

13. Cambridge University Press — crapeiiiiiee B MUpe YHUBEPCUTETCKOE U3ATEIBCTBO,
nyOJIMKYIOIllee UCCIIE0BATeNbCKUE PabOThl, CIIPaBOYHbIE U yUeOHBIE MaTepHalIbl 110 IIUPOKOMY
Kpyry JuciuIuiiH. KOHTEHT u3aaTenscTBa MpecTaBlieH Ha oHnaiH-mnaTgopme Cambridge
Core, Ha KoTOpO# AocTynHO 117 *)ypHasioB ¥ 372 KHUTU OTKPBITOTO J0CTyNa, 317 xKypHaioB
rUOPHUIHOTO AOCTYIA.

Ccoinka Ha pecypce: https://www.cambridge.org/universitypress

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

14. The Royal Society of Chemistry BxitogaeT 12 ypHaIOB «30JI0TOT'0» OTKPBITOTO
A0CTYyIIa, KpOME TOI'0, BCC )KYpPHAJIbI 06IJ_ICCTBa ABJIAROTCSA FI/I6pI/II[HI>IMI/I " B HUX MOT'yT
y0JIMKOBAaThCSI MaTepHallbl OTKPBITOTO J10OCTYIA.

)KypHaJ'IBI 06H_IGCTB8. OXBAaTbIBAOT OCHOBHBIC XUMHUUYCCKHUEC HAYKU, BKIIIOYasd CMCKHBIC
obyacTu, Takue Kak Ouosiorusi, Onou3nKa, YHEPreTUKa U OKpy>KaroIias cpena,
MAalIMHOCTPOCHUC, MATCPUAIIOBEACHNUEC, MCIULINHA U (bH3HKa.

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

Ccpunka Ha pazaen Open access: https://www.rsc.org/journals-books-databases/open-

access/

15. Taylor & Francis Ha ceromHSIIIHHI 1eHb W3/IaTEILCTBO BhIMyCKaeT okoyio 180
KYPHAJIOB C ITOJTHOCTBIO OTKPBITHIM JOCTYIIOM.

Ccoinka Ha pecypc: https://www.tandfonline.com/

Ccoinka Ha paznen Open access: https://www.tandfonline.com/openaccess/openjournals
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16. U3marensctBOo John Wiley & Sons, Inc. BkimrogaeT okoso 230 )KypHaJIOB «30JI0TOTO»
OTKpBITOro noctyna u 6osee 1300 ruOpuaHBIX )KypHAIIOB.

Cchuika Ha pecypc:

https://onlinelibrary.wiley.com/action/doSearch?AllField=&ConceptID=15941&startPag
e=

Ccoinka Ha pazaen Open access: https://authorservices.wiley.com/open-research/open-
access/browse-journals.htm

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIHUIIJIMHBI

B cootBercTBUM ¢ yueOHBIM IJIAHOM 3aHSTHUS MO AUCUUIUINHE «Komtouonaa xumus
KOMRO3UYUOHHBIX MAMEPUAN08 >NeKmpoHuKu u omonukuy TpoBOIATCS B (Gopme JEeKUuH,
71a00paTOPHBIX 3aHITUI U CAMOCTOSITETLHOM paboThl 00y4YarOIIerocs.

11.1. O6opynoBanmne, He00OX0AMMOe B 00pPa30BaTeJILHOM Ipolecce:

JlekuvoHHas yuyeOHas ayauTopus, OOOPYJOBaHHAs TPAJAULMOHHOW y4yeOHOM TOCKOM
W/WIM  DJCKTPOHHBIMH  CpPEACTBAaMH  JIEMOHCTpanmuu  (KOMIIBIOTED CO  CpeACTBaMU
3BYKOBOCIIPOU3BEJICHUS, MPOCKTOP, 3KpaH) M YydeOHOW MmeOenbro; OMOIMOTEKa, HMEIoIIast
paboune KOMIBIOTEPHBIE MECTa ISl 00YJarOIMXCsl, OCHAIIEHHBIE KOMITBIOTEPAMU C JIOCTYIIOM K
0a3aM JaHHBIX U BbIX0OJ1I0M B MIHTEpHeT.

VY4eOHble 1a00paTopusi MOBEPXHOCTHBIX SIBICHUN M J1TAOOPATOPHUS JAUCIEPCHBIX CHCTEM,
OCHAIIlEHHbIe HEOOXOIMMOH J1a00paTOpHON MeOelblo, aKBaAUCTHIUIATOPOM AD, CYIIMIKONW 1
npobupok u koib Stegler u ycraHoBkamu, 00ECIICUMBAIOIIMME BBIMOJTHEHHE Ja00pATOPHBIX
paboT B COOTBETCTBUU C Y4EOHBIM IVIAHOM.

YcraHoBku (TIpHOOPHI) NI ONPEISIICHUS TTOBEPXHOCTHOTO M MeX(a3HOro HATSKCHUH,
YCTAHOBKH JUIsl OIPEeNICHHsI KPaeBbIX YIJIOB, B TOM uuciie roHuomerpsl JIK-1 ¢ nporpamMHbiM
oOecnieueHreM Uit oOpaOOTKM JaHHBIX, YCTAHOBKM [UISl OIPEAEICHHUS] KPUTHUECKOMN
KOHIIGHTPAallMM MHUIEUI000pa3oBaHusl B pacTBOpPAax IOBEPXHOCTHO-AKTUBHBIX  BEIIECTB,
MOHOOOMEHHBIE KOJIOHKH, YCTAaHOBKH JUIS OINPENENICHUS DIEKTPOKUHETHYECKOTO IOTCHIIHNANA
METOIOM 3JeKTpodope3a, pPOTALMOHHBIE BHUCKO3UMETPHI, KaNWUIAPHBIE BHCKO3UMETPHI C
HacocoM BakyyMHbIM N86 KN18.KNF, onrtuueckme wmukpockombl buomen-5 ¢ nmdpoBoit
Kamepou Livenhuk, CHEKTPO(POTOMETPHI OJIHOJIy4YEBbIE Cd-102, ¢doTomeTpbl
¢dorosnextpuueckne KDPK-3-01, pH-merper mummmmBonasT™MeTpbl pH-420,Bechl MOPIMOHHBIC
ANDHT-500, memianka marnutHas Oe3 mogorpesa MM-135 Tagler, snekrpudeckas minTka
IRITIR-8004,  naGopaTtopHblii  BBICOKOCKOPOCTHOM  romoreHusarop-memanka  XNF-
DYSTEGLER, koHIyKTOMETpbI, TOPCUOHHBIE BECHI.

11.2. Y4eOHO-HATISIAHBIC TOCOOHS:
VY4eOHo-HarIgIHbIe TOCOOMS HE MPEAYCMOTPEHBI

11.3. Komnbrorepsl, ”HPOPMALHOHHO-TE1eKOMMYHHUKALIMOHHBIC CETH, ANINAPATHO-
NpOrpaMMHbIe W ay/IMOBU3YaJIbHbIE CPeACTBA:

IlepconanbHble KOMIBIOTEPBI, YKOMILIEKTOBaHHbIE mpourpeiBarensimu CD u DVD,
OpPUHTEPAMH U TPOTPAMMHBIMU CpEICTBaAMH; MPOEKTOPHl U 3KpaHbl; LU(POBBIE KaMeEphI;
KOIUPOBAJIbHBIE AIIIApPaThl; JIOKAJIbHAS CETh C BBIXOJOM B MIHTEpHET.

11.4. IleyaTHble M 3JIEKTPOHHbIE 00pa3oBaTe/bHbIe U HHPOPMALMOHHbIE PeCypPcChI:

NudopmannoHHO-METOIUYECKHE MaTepuaibl: Y4eOHbIE MOCOOMS 1O TUCIUIUINHE;
pa3aTo4yHbI MaTepua K pasjienam JEeKIHOHHOTO Kypca.
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DJNEeKTPOHHBIE 00pa30BaTEIbHBIE PECYpPCHI: 3JCKTPOHHBIC NPE3CHTAIlMA K pasjeiam
JICKITMOHHOTO Kypca; y4eOHO-METOIUYECKUE pa3pabOTKH B 3JIEKTPOHHOM BHJIE; CIIPABOYHBIC
MaTepuajibl B TICYATHOM U DIJIEKTPOHHOM BHJE;, KadeapaibHas OHOIMOTEKA 3JIEKTPOHHBIX

I/I3I[aHI/If/'I " JUCCCPTALITMOHHBIX pa60T, BBIITOJIHCHHBIX aClIMpaHTaMU U COTPYJAHUKaMU Ka(l)e,[[pbl.

11.5. IlepeyeHb JIMIEH3HOHHOTO IPOrPAMMHOI0 O0ecreYeHus :

[TonHbIii TepevYeHb JHMIEH3MOHHOTO MPOTPAMMHOTO O0ECledeHUs] NPEACTaBICH B
OCHOBHOM 00pa3oBaTeIbHOI porpamme.

PexBu3UTHI Cpox
\Ne HanmeHnoBaHMe NpOrpaMMHOro KoanuectBo OKOHYAHUA
n/n NMPOAYKTAa slorosopa JHULEeH3UI aencTBUA
MOCTABKH
JINLEH3UH
KonTpakr 20 nuieH3un i oeccpouHas
1 ABBYY FineReader 10 Professional No 143- aKTHBAIIUHU Ha
' Edition 16423A/2010 | pabo4ux CTaHIUIX
ot 14.12.10
Kontpaxr 5 nuueH3ui st OeccpouHas
) CoreIDRAW Graphics Suite X5 Ne 143- aKTUBAIMK Ha
" | Education License 1649A/2010 | paGoumx CTAHIUSX
ot 14.12.10
KonTpakr 1 aunens3us ans 6eccpouHas
3 VYnpasnenue npoexkrtamu Project No 143- aKTUBAIIMHU Ha
" | expert tutorial 1649A/2010 | pabo4nx CTaHIHSIX
or 14.12.10
Kontpakr | CereBas nureH3us | OeccpoyHas
HeucknrounTenpHas TUIIEH3US Ha NeDS- 1z 200
ucnons3oBanne SOLIDWORKS .
4 EDU Edition 2019-2020 Network - 3531212020 HOSORATENEH
200 Users 26.05.2020
Kontpakr | CereBas nuieH3usi | OeccpouHas
. . Ne 90- Ha 200
5. SolidWorks EDU Edition 2020-2021 1339A/2021 | moms3oBarencit
Network - 200 U 6eccpounas sers or
07.09.2021
KonTpakr VYueOHbIit OeccpouHas
Neol189- KOMIUIEKT
2409A/2023 | mporpaMMHOTO
HeucknrounrenbHas nuiieH3us Ha oT obecrnieueHus
6 MIPaBO UCIOJIb30BaHUs YUeOHOTO 15.01.2024 | KOMITAC-3D v21
" | kommekra Kommac-3D v21 na 50 "I[IpoexkTupoBaHue
mect KTIIIT u
KOHCTPYHPOBaHUE
B
MAaIIMHOCTPOEHUH "
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Ha 50 mecT

KonTtpakr 25 nuneH3un i oeccpounas
. Ne 143- aKTHUBAIlMHU Ha
7. | Cpena paspadoriu Delphi 1645A/2010 | pabounx cTaHIUAX
or 14.12.10
KonTpakr 1 nuuen3us st oeccpouHas
) No 143- aKTHUBaIlMU HA
8. Cpena paspaborku C++ Builder 1642A/2010 | pabouux CTaHIMAX
ot 14.12.10
Cpena pazpabotku Simulink Control Kontpakr 25 nuueH3uit s OeccpouHas
9 Design Classroom new Product From Ne 143- aKTUBAIIMU Ha
" | 25 to 49 Concurrent Licenses (per 16423A/2010 | paboumx craHIUsIX
License) or 14.12.10
Kontpakt 1 muneH3us mist oeccpouHas
10 Cucrema nNpoeKTUPOBaHUS Ne 143- aKTUBAIIUU HA
" | CA ErWin Modeling Suite Bundle 1649A/2010 | pabo4nx CTAHIMIX
or 14.12.10
Kontpaxr 1 nmuuen3us s OeccpouHas
11 OriginPro 8.1 Department Wide Ne 143- aKTHBAIUU Ha
" | License 1645A/2010 | pabounx cTaHIUAX
ot 14.12.10
ITporpassa oGpaGoTK Kontpakt 1 muneH3us mist oeccpouHas
12. | sKCIIepUMEHTANIbHBIX JTAHHBIX Ne 143- ARTHBALII Ha
BioOffice ultra 1645A/2010 | pabodnx CTaHIUAX
or 14.12.10
Iporpasa oGpaGoTk KonTpakr 1 nuuen3us s OeccpouHas
13. | skciepuMEHTANIbHBIX JaHHBIX Ne 143- AITHBALIH fa
Chemdraw pro 1642A/2010 | pabouux cTaHIIUAX
or 14.12.10
Iporpavya 0GpaGoTKn KonTpakr 1 muneH3us s O6eccpouHas
14. | skcrIepUMEHTANbHBIX JIAHHBIX Ne 143- AKTHBALHHI Ha
Chemdraw ultra 1642A/2010 | pabouux CTaHIHUAX
or 14.12.10
KonTpakr 3 nuueHsuit s OeccpouHas
15 MATLAB Academic new Product Ne 143- aKTHUBAaLIMU HA
" | Group Licenses (per License) 1642A/2010 | pabounx CTaHIHMIX
or 14.12.10
MATLAB Classroom Suite new Kontpakt 25 nuueH3un nd oeccpounas
16. | Product From 25 to 49 Concurrent Ne 143- ARTHBAIIH Ha
Licenses (per License) 1642A/2010 | pabouux CTaHIHUAX
or 14.12.10
KonTpakr 25 mUUeH3uH s 6eccpouHas
Instrument Control Toolbox
Ne 143- aKTUBaIlUU Ha
17. | Classroom new Product From 25 to
. . 1645A/2010 | pabouux cTaHIUAX
49 Concurrent Licenses (per License) or 14.12.10
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Image Processing Toolbox Kontpakt 25 nuueH3un auad OeccpouHas
Ne 143- aKTUBaIlUMU Ha
18. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | paGounx cranumsix
P ot 14.12.10
. KonTpakr 25 nuueH3ud oad oeccpouHas
Fuzzy Logic Toolbox Classroom new
Ne 143- aKTHUBaIlU HA
19. | Product From 25 to 49 Concurrent
Licenses (per License) 1642A/2010 | pabouux CTaHIMAX
P ot 14.12.10
e Konrpaxr 25 muuensuii uis | O6eccpouHas
System Identification Toolbox
Ne 143- aKTHUBaIlUU Ha
20. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | paGounx cranisix
P or 14.12.10
. KonTpakr 25 nuueH3ud aag oeccpouHas
Curve Fitting Toolbox Classroom
Ne 143- aKTHUBaIlU HA
21. | new Product From 25 to 49
Concurrent Licenses (per License) 1649A/2010 | paGounx cranuix
P or 14.12.10
- KonTpakr 25 nuueH3ui s OeccpouHas
Statistics Toolbox Classroom new
Ne 143- aKTHUBaIlU Ha
22. | Product From 25 to 49 Concurrent
Licenses (per License) 1642A/2010 | pabouux CTaHIMAX
P or 14.12.10
e KonTtpakr 25 nuueH3uH oad oeccpouHas
Global Optimization Toolbox
Ne 143- aKTHUBaIlU Ha
23. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | paGounx cranmsix
P or 14.12.10
. . . . Kontpakr 25 nuueH3uit s OeccpouHas
Partial Differential Equation
Ne 143- aKTHUBaIlUU HA
24. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | paGounx craniusix
P ot 14.12.10
. Kontpakr 25 nuueH3uit s OeccpouHas
Optimization Toolbox Classroom
Ne 143- aKTHBaIlMU Ha
25. | new Product From 25 to 49
Concurrent Licenses (per License) 1649A/2010 | padorix cranuix
P ot 14.12.10
. K 25 71
Curve Fitting Toolbox Classroom OHTparkt JHUCH3NI U | - GecepouHas
Ne 143- aKTHUBaIlUU HA
26. | new Product From 25 to 49
Concurrent Licenses (per License) 1643A/2010 | padoumx cranumsx
P ot 14.12.10
Kontpakt 10 nmuuensuit mis oeccpounas
. . . Ne 143- aKTHUBaIlMX Ha
27. | NI Cir D n
Circuit Design Suite 1642A/2010 | pabounx cTaHIUAX
or 14.12.10
KoHnTpakt 13 nuuen3uii 1 OeccpouHas
HeI/ICKJ'IIO‘-II/ITCJ'IBHaSI JIMIICH3UA N" 9 0- AKTHBAINAA HA
28 OriginL.ab ORIGINPRO- New 1333_A/2021 a004YuX CTaHIUAX
" | License Node-Lock License Singl o pabo cTant
T
Seat EDUCATIONAL 07.09.2021
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KonTpakt 13 nuuen3uit 1 OeccpouHas
HewncxkmrounrensHas IUIEH3US
Originlab Annual Maintenance Ne72- ARTHBALIH fa
29. .. A/2022
o Renewal OriginPro 2022b Perpetual 993 0/ 0 padosmx cTaHumsX
.. T
Node-Locked Academic Licens 99.08.2022
Kontpakt 24 nmuueHsuu s oeccpouHas
. Ne 62- aKTHUBaIlU HA
WINDOWS 8.1 Professional Get
30. . 645A/2013 | pabo4mx CTaHIUAX
Genuine
oT
02.12.2013
Kontpakr | 150 nunenswmii anst | Oeccpodnas
. Ne 28- aKTHUBaIlMU HA
WINHOME 10 Russian OLV NL
31. Each AcademicEdition 3591212020 pabouYnX CTaHITUSAX
26.05.2020
KonTpakr 24 nuneHsuu Uit OeccpouHas
Ne 62- aKTHUBaIlU Ha
32. | Micosoft Office Standard 2013 645A/2013 | pabouux CTaHIMAX
oT
02.12.2013
Kontpakt 150 nunensuii s 12 MmecsueB
Mi # Office Standard 2019 Nel75- aKTUBALlMU Ha (exxerogHoe
ICroso e Standar 2625A/2019 | pabounx CTaHIUAX MPOJJICHHUE
B cocrase:
. Word OT ITOJIIACKY C
33. 30.12.2019 IIPaBOM
* Excel epexo/ia Ha
e Power Point o 6Hp013m‘im
e QOutlook 0
BEPCHIO
IPOAYKTa)
Horosop Ne 24 mecsaia
99-155DA- (mponnenne
Kaspersky Endpoint Security s 223/2024 or HOATIHEIH €
. . 25.11.2024 IPaBOM
34. | buzneca — CrangapTHbIil Russian -
. nepexojia Ha
Edition ..
OOHOBJIEHHYIO
BEPCHIO
IPOIYKTa)
ggrf:;)ggg 1 munen3us s
. | 1Spring Suite M A2,
35. | iSpring Suite Max 223/2024 ot gKTI/IBaHI/II/I Ha 02.12.2025
25.11.2024 pabounx CTaHIHUIX
Jorosop Ne
99-1559A- 1 munen3us s
36. | iSpring Suite Bepcus 11 223/2024 ot gKTI/IBaHI/II/I Ha 02.12.2025
95.11.2024 pabovMX CTaHIIHIX
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Horosop Ne
99-155DA-
37. | Ilnanbl Munu 223/2004 ot 1 30.09.2025
25.11.2024
KonTpakr
Astra Linux Special Edition g 64-x Ne189- 60 nuueHsuii s
38. | paspsanHoi utargopMbl Ha 6aze 2409A/2023 | akTuBaIM Ha OeccpouHas
MIPOLIECCOPHOM apXUTEKTYphI X86-64 oT pabovmx CTaHIIHIX
15.01.2024
Kontpakr
COMSOL Multiphysics, Jlunensus Ha Ne 109-
39. | y4eGHsIit 1325A/2023 1 OeccpouHas
kiacc (CKL) oT
22.09.2023
Kontpakr
COMSOL Multiphysics, [Lnaarorast Ne 109-
40. | cerepas 1325A/2023 1 oeccpouHas
mateHsust (FNL) oT
22.09.2023
KonTtpakt
Ne 13-
41. | Antunnaruar.BY3 5.0 143K/2025 1 19.05.2026
oT
30.04.2025
12. TPEBOBAHMUS K OLIEHKE KAYECTBA OCBOEHMUS MTPOI'PAMMDbI
DopMBI H METOIBI
HaumeHoBaHue
OcHOBHBIE TTOKA3aTENH OIICHKU KOHTPOJIS ¥
pasaesioB
OlIEHKH
Pazgen 1. OcHoBHbIE | 3Haem:
XapaKTEPUCTUKU — COBPEMEHHBIE Hay4YHbIE JOCTKEHUS U
HaTMoJHUTENeH NepCIeKTUBHBIC HaMpaBjieHus: paboT B o0nactu
KOMITO3MIIMOHHBIX HampaBjJICHHOIO0 PETyIUpOBaHUs KOJUIOUJHO-
MaTepHasoB XUMHUYECKHUX CBOWMCTB HAMOJIHEHHBIX CHCTEM U
MOJTyYEHHUSI KOMIIO3UIIMOHHBIX MaTepUaoB C
3aJJaHHBIM KOMILIEKCOM JKCIUTyaTallMoHHbIX | OreHka 3a
napameTpoB; KOHTPOJIbHYIO
Ymeem: paboty Nel
— TOpPOBOAWTH aHAIW3 HaydHO-TexHudeckoi| OleHka 3a pedepar
muTepaTypel B O0JacTH  HAIPaBJICHHOTO
PETYIUPOBAHUSI KOJIJIOUTHO-XMMHYECKUX CBOMCTB
HATOJTHEHHBIX CUCTEM u MOJTy4eHUS]
KOMITO3UITMOHHBIX ~MAaTepHalioB C 3aJaHHBIM
KOMITJIEKCOM JKCIUTYaTaIlMOHHBIX TTapaMeTPOB;
Braoeem:
— MeTrojaMu paboThl C HAYYHO-TEXHHUYECKOM,
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CIIDAaBOYHOM JIMTEPATYpPOH U  DIEKTPOHHO-
OMOIMOTECYHBIMU pecypcamu TUTSt
CaMOCTOSITENIFHOTO ~ TOMCKAa  HEOOXOAUMOM

HHGOpPMALIMM O TEOPETHYCCKUX M HAy4dHO-
UCCIIEOBATEIIbCKUX JOCTUXKEHUAX B IAHHOM
o0JracTy 3HAHU.

Paznen 2.
AJnicopOLrOHHOE
MOAUGUIIUPOBAHNE
MMOBEPXHOCTU YaCTHI]
HAaITOJIHUTENICH

3uaem:

- COBpPEMEHHbIE Hay4yHbIE JIOCTHXKEHUS U
MePCIEKTUBHBIC HAIIpaBJeHUs paboT B 00JacTH
HaIPaBJIECHHOTO PETYJIHPOBAHUS KOJIOUIHO-
XMUMHUYECKMX CBOMCTB HAIIOJHEHHBIX CUCTEM U
MOJIYYeHUS! KOMIIO3UIIMOHHBIX MaTepHUalioB C
3aJIaHHBIM ~ KOMIUJIEKCOM  3KCIUTyaTallMOHHBIX

apameTpoB
- OCHOBHBIC IOJIXOABI M  BO3MOXKHOCTH
a71copOLIMOHHOTO MOTUGUITIPOBAHUS

MOBEPXHOCTU HAMOJIHUTENS C MPUMEHEHHUEM
MOBEPXHOCTHO-aKTHBHBIX BEIIICCTB u
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI

Ymeem:

- TpPOBOJAUTH aHAJIM3 HAYYHO-TEXHUYECKOU
JUTEpaTyppl B O0JIACTM  HANPAaBICHHOTO
peryIupoBaHUs KOJUIOMTHO-XUMUYECKUX
CBOMCTB HAITOJIHEHHBIX CHCTEM W IOJIyYCHUS
KOMITO3UIIMOHHBIX MaTepHUajoB C 3aJaHHBIM
KOMIUICKCOM JKCILTyaTal[MOHHBIX MTapaMeTPOB
-BpIOUpaTh  d(pdekTuBHBIE  MOIU(PHUKATOPHI
MOBEPXHOCTH YaCTHI[ JIUCIEPCHBIX CHCTEM C
Y4€TOM JaHHBIX 00 MX KOJIOMJAHO-XUMHUYECKUX
CBOICTBax

Braoeem:

-MeToJlaMH pabOThl ¢ HAYYHO-TEXHUYECCKOU,

CIPAaBOYHOW JIUTEpPATypoll M  BJIEKTPOHHO-
OUOINOTEYHBIMU pecypcamu TUTST
CaMOCTOSATENIFHOTO ~ IIOMCKA  HEOOXOIUMOM

UHPOpPMALIUM O TEOPETHYECKUX K HAYYHO-
HCCIIEIOBATENIbCKUX JTOCTHKEHUAX B JAHHOU
001aCTH 3HAHUH

- METOJAaMH OILIEHKH I[IOBEIECHHUS CHCTEM,
CoJIepKAITUX TaKue JIOIIOJTHUTEIBHBIE
MOTU(PUKATOPHI MIOBEPXHOCTH KaK
MOBEPXHOCTHO-aKTUBHBIC BEILECTBA u
BBICOKOMOJIEKYJIIPHBIE COCTMHEHUS

OrneHKa 3a
KOHTPOJIBHYIO
paboty Nel

Onenka 3a pedepar

Panen 3. Onenka
BIIMSIHUS
MOIU(PHUKATOPOB HA
B3aUMO/JIENCTBUE
YacTHIl
(pacmmpeHHas
teopus J1DO)

3naem:

- COBpPEMEHHbIE HayyHble JOCTI)KEHUS U
NepCreKTUBHbIE HaMpaBjieHus: padboT B obnactu
HaMpaBJIEHHOTO PETYJIMPOBAHUS KOJUIOMIHO-
XUMHYECKHX CBOWCTB HAIOJHEHHBIX CHCTEM H
MOJYyYeHUs KOMIIO3UIIMOHHBIX MAaTepHallOB C
3aJJaHHBIM ~KOMIUIEKCOM  JKCILTyaTallMOHHBIX
mapamMeTpoB

OneHka 3a
KOHTPOJIbHYIO
padoty Ne2
Onenka 3a pedepar
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- OCHOBHBbBIC HaIlpaBJICHUA Pa3sBUTHA
pactmmpenroi teopun JJIPO u obnactu ee

MIPUMEHUMOCTHU IS OLIEHKH "
MIPOTHO3UPOBAHUS CBOICTB CHCTEM,
COJIepIKaIINX JOTMOTHUTEIHHBIC MOAU(DUKATOPHI
MMOBEPXHOCTH

Ymeem:

- TMpPOBOJUTH aHAJIM3 HAyYHO-TEXHUYECKOU
TUTEpaTypel B O0JIACTM  HAMPaBICHHOTO
peryJiupoBaHUs KOJUIOMTHO-XUMHUYECKUX
CBOICTB HAIIOJIHEHHBIX CHCTEM H TMOJIy4CHUs
KOMITO3UIIMOHHBIX MaTEpHUajoB C 3aJaHHBIM
KOMIUIEKCOM JKCILTyaTaI[MOHHBIX MTapaMeTpPOB
-BpIOUpaTh  d(pdexkTuBHBIE  MOAUPUKATOPHI
MOBEPXHOCTH YACTHI[ JIUCIEPCHBIX CHCTEM C
Y4€TOM JIaHHBIX 00 UX KOJIOMJIHO-XUMHUYECKUX
CBOICTBax

Braoeem:

- MeToJlaMH pPalOThl C HAay4YHO-TEXHUYECKOM,
CIIDaBOYHOM JIMTEPATYpPOH U  DIEKTPOHHO-
OMOIMOTECYHBIMU pecypcamu TUTS
CaMOCTOSITCILHOTO ~ TIOMCKa  HEOOXOIMMOM
nH(pOpPMALlUM O TEOPEeTUYECKUX M HAy4YHO-
HCCIICIOBATEIILCKAX JOCTI)KCHHUSX B JTaHHOU
00J1aCcTH 3HAHHUI

- METOJaMH OIEHKH W MPOTHO3UPOBAHUS
MOBEICHUSA  CUCTEM, COJEpXKAaIIUX  TaKue

JIOTIOTHUTEJILHBIE Moau(pHKATOPHI
MOBEPXHOCTH KaK IMOBEPXHOCTHO-AKTHBHBIC
BEIICCTBA u BBICOKOMOJIEKYJISIPHBIE
COEeTUHEHMUS
Pazgen 4.Peonorus 3unaem: Ornenka 3a
JUCTIEPCHBIX CUCTEM | - COBPEMEHHBIE HAy4YHbIE JIOCTHXKEHUS U | KOHTPOJIBHYIO
NEepCIeKTUBHBIC HAMpaBiIeHus: padoT B obmactu | padory Ne2

HaIlPaBJIEHHOTO PETYJIMPOBAHUS KOJIOUIHO-
XUMHYECKHX CBOMCTB HANOJHEHHBLIX CHUCTEM H
MOJIYYeHUS! KOMIIO3UIIMOHHBIX MaTepHUalioB C
3aIaHHBIM ~ KOMIUJIEKCOM  9KCIUTyaTallMOHHBIX
napameTpoB

- OCHOBHBIE TOAXOAbBI K  BO3MOYKHOCTHU
a7copOLMOHHOTO MoaAUpUIIPOBAHUS
MOBEPXHOCTH HAIOJHUTENS C TPUMEHEHUEM
MOBEPXHOCTHO-aKTUBHBIX BEILIECTB "
BBICOKOMOJICKYJISIPHBIX COEIMHEHUN

- OCHOBHBIE 3aKOHOMEPHOCTH (OPMHUPOBAHUS
MPOCTPAHCTBEHHBIX CTPYKTYP B JUCIEPCHBIX
cucTeMax

Ymeem:

- TPOBOJUTH AaHAIM3 HAYYHO-TEXHUUYECKOU
JUTEpaTypel B 00JacTM  HAIPABJICHHOTO
pEeryianupoBaHUs KOJIJIOUTHO-XUMHYECKUX
CBOWCTB HAIlOJTHEHHBIX CHCTEM M TIOJTYYEHUS

Onenka 3a pedepar
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KOMITO3UIIMOHHBIX MAaTEpHaIOB C 3aJaHHBIM
KOMIUIEKCOM IKCILTyaTaI[MOHHBIX MTapaMeTPOB

- ONpeNeNaTb OCHOBHBIC XapaKTEPUCTUKU
MPOCTPAHCTBEHHBIX CTPYKTYp IO JIaHHBIM 00
UX PEOJIOTUYECKOM TTOBEICHUN

Brnaoeem:

- MeToJlaMH pPabOTHl C HAYYHO-TEXHUYECCKOM,
CIIPAaBOYHOW  JIUTEPATypOH MW  IJICKTPOHHO-
OMOINOTEYHBIMU pecypcamu IS
CaMOCTOATENILHOTO  ITOMCKa  HEO0OXOIMMOM
uH(pOpMAlIUM O TEOPETUYECKUX M HAy4YHO-
HCCIIEIOBATENIbCKUX JIOCTH)KEHUAX B JAHHOM
00J1acTH 3HAHUH

- METOIaMH ornpeeICHUs OCHOBHBIX
PEOTIOTUYECKIX XapaKTEPUCTHUK HBIOTOHOBCKUX
1 HEHBIOTOHOBCKHMX CHCTEM
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13. OCOBEHHOCTH OPI'AHU3AIINU OBPA30OBATEJIBHOI'O ITPOIECCA
JJIs1 THBAJIMJOB U JIMIY C OTPAHUYEHHBIMHA BO3MOKHOCTAMHU
310POBbs

OOyyeHne WHBANUAOB U JIMIl C OrPAaHMYEHHBIMH BO3MOXXHOCTSIMH  37I0POBbS
OCYILIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsinkoM opraHu3alii M  OCYIIECTBIEHHUS OOpa30BaTEIbHOM JESITENbHOCTH
1o o0pa3oBaTeNbHBIM MIPOTpaMMaM — MporpamMmamM OakanaBpHara, MporpaMMaM CIEHUAINTETa,
nporpammaM Maructparypsl (IIpukaz Munoopuayku PO ot 05.04.2017 Ne 301);

— IlonoxxeHneM O TOpPSJIKE OpraHU3alMM U OCYUIECTBICHUS OO0pa3oBaTEIbHON
JESATENIbBHOCTH 10 00pa3oBaTebHBIM IMpOTrpaMMaM BBICHIET0 00pa3oBaHUSI — IpPOrpaMMaM
OakanmaBpuaTta, NpOrpaMMaM CHEIHMAJIUTETa, IpOrpaMMaM MAarucTparypsl QenepaibHOro
rOCy/IapCTBEHHOT0 OIOKETHOrO 00pa30oBaTEeIbHOTO YUYPEXKACHHUS BBICHIETO 00pa3oBaHUs
«Poccuiickuii XMMUKO-TEXHOJIOrM4ecKuil yHusepcurer umeHu .M. MenneneeBa», NPUHATBHIM
pemiennem Yuenoro coeta PXTY um. JI.1. Menneneea ot 28.12.2022, npoTokoin Ne 5;

— MeroanyecKMMH PEKOMEHJAIMSIMUA TI0 OpraHM3aluu 00pa3oBaTENbHOTO Mpolecca
Uisi  OOy4YeHHMsT WHBAIUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbS B
00pa30BaTeNbHBIX OpPraHU3AIUAX BBICIIETO O00pa3oBaHMSA, B TOM YHWCIE OCHALICHHOCTH
o0pa3oBaTenbHOro mporiecca (yTBepKIeHbI 3amecTuteneM MunucTpa oOpa3zoBaHus U Hayku PO
A.A. KimumoBbem ot 08.04.2014 No AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI
«KosiouHasi XuMusi KOMIIO3ULUOHHBIX MATEPHAJIOB YJIEKTPOHUKH U (POTOHUKH
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl
22.04.01 MarepuanoBeicHUE U TEXHOJIIOTUN MaTEPUAIOB
MarucTepckasi mporpamma
«MarepuanoBeneHue A1 GOTOHUKH U SJICKTPOHUKH»

®opma 00yueHus: OUHast

Howmep
OcHoBaHHE BHECEHUS
n3MeHeHus1/ ConeprkaHue TOMOJTHCHHS/ M3MEHEHHS
A3MEHEHU/ NOIMOTHEHUS
JOIIOJIHEHUS

MIPOTOKOJI 3acelaHus Y YeHOTO
1. coBeTra Ne oT

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

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

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

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

« » 20 .
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MuHHCTEepPCTBO HAYKHU M BbICIIEero oopasoBanusi Poccuiickoii @exepaunu
(denepanbHoe rocy1apcTBeHHOE OKOIKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3acelaHuH Y YEHOTO COBETA
PXTY uwm. JI.1. Menaeneena

npotokod Ne 30 ot «30» utons 2025 r.

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

«MeTO)ILI HCCJICA0BAHMUSA M IPOCKTUPOBAHUA CTPYKTYPLI 1 CBOMCTB NOBECPXHOCTH
MaTEPUAJI0B IICKTPOHUKHW»

Hanpagpaenue noarorosku 22.04.01 MartepuaJjioBeieHre U TEXHOJIOT U
MaTepHuaJIoB

Marucrepckas nporpamma — «MarepuaioBegeHue 1751 (POTOHUKH U
JIEKTPOHUKID)

KBanudukanusa «Marucrp»

Mocksa 2025



[Iporpamma cocraBieHa K.X.H., JOIEHTOM, JOIEHTOM Kadeapbl KOJUIOUIHON XUMHUU

O.B. Sposoit

[Tporpamma paccMOTpeHa u ono0peHa Ha 3aceaHnu kadeapel
Komnonnnoit xumuu «27» urons 2025 r., nporokos Ne 14
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1. IEJIb ¥ 3AJJAYM M CIUTIIMHBI

[IporpaMma coctraBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHIApTa BBICHIETO OOpa3oBaHHUA — MAarucTpaTypa
10 HampapyieHuto mnoAaroroBku 22.04.01 MarepuanoBeiecHHE M TEXHOJIOTUH MAaTEpHUAJIOB,
HAKOIIJICHHBIM OIIBITOM TNPENOAaBaHus AUCHUILTUHBI Kadeapoi komutonaHo xumMuu PXTY um.
H.N. Menneneea. [Iporpamma paccunTana Ha U3y4eHUE TUCIUILUIMHBI B TeUeHHE 1 cemecTpa.

Hucuunnmua «MeToabl HUCCIENOBAaHHUS M IMPOSKTUPOBAHUS CTPYKTYPbl M  CBOWMCTB
MOBEPXHOCTU MAaTEpUajOB 3JEKTPOHUKHU» OTHOCUTCS K BapHAaTHBHOM YacTH 00s3aTEIbHBIX
JUCUMIUITMH y4yeOHoro TturaHa. [IporpamMma JUCHMIUIMHBI TpEnojaraer, 4ro OOydaronimecs
UMEIOT TEOPETHYECKYI0 M MPAKTUYECKYI0 MOJTOTOBKY B 00JacTH OOIIei, HeopraHM4ecKoH,
(GU3HYECKON U KOJUTOMTHOW XUMUH.

Hear aMCOMIVIMHBI - T[IOJIYYEHUE JONOJHUTEIBHBIX 3HAaHUW O MOJAXO0JaXx K
UCCIICIOBAaHUIO CBOMCTB IMOBEPXHOCTH; MOJYYCHHE YMEHHH B 00JacTH NPOTHO3UPOBAHUS
CBOICTB MOBEPXHOCTH, U (POPMUPOBAHUE KOMIIETEHIMI B 00JIaCTU MPOESKTHUPOBAHUS CTPYKTYPbI
U CBOICTB MOBEPXHOCTH TBEPIBIX Tel. lIporpamMma Bkimrouaer B ce0si yriayOlieHHOE M3y4YeHHE
SKCHEPUMEHTAIBHBIX U TEOPETUUYECKUX METOJOB MCCIIEI0BAHUS IPOLECCOB, MPOUCXOAAIINX HA
rpaHumax pasngena (a3 TBeppoe-ra3 W TBEPAOC-)KHIKOCTb, U METOIOB ONPEACICHUS CBOICTB
peanbHBIX TOBEPXHOCTEN.

3agauu AUMCHMILVIMHBI - T10Ka3aThb B3aMMOCBSI3b OCHOBHBIX KOJUIOMJIHO-XUMHUYECKUX
CBOICTB CHCTEM C TEXHOJIOTHYECKHUMH XapaKTEePUCTUKAMU Pa3IMUHbIX MAaTEpUaJIOB; BIPaOOTATh
y CTYICHTOB HAaBBIKM TPHUMEHEHHUS HWMEIOIIMXCS 3HAaHUH K BBHIOOPY METOJOB HCCIEIOBaHHMA,
BBIOOPY COBpPEMEHHOT0 000pyA0BaHUS U MOAXOA0B K IPOrHO3UPOBAHUIO CBOMCTB MOBEPXHOCTH;
O3HAaKOMHUTb CO CBEICHHUSAMH O Pa3IW4UAX B CTPOCHHUM PA3JIMYHBIX THUIIOB ITIOBEPXHOCTH; C
OCHOBHBIMM  METOJaMHM  IIOJIy4YEHHMS]  aTOMApHO-YUCTBIX  IOBEPXHOCTEH, OCHOBHBIMHU
OCOOEHHOCTSIMU COBPEMEHHBIX YCTAaHOBOK JJISl [TOJIyYEHHs aTOMapHO-YUCTHIX MMOBEPXHOCTEH; C
METOJAaMHM OLICHKM BEJIMYMHBI TIOBEPXHOCTHOM SHEPrMU TBEPABIX TEJ; O3HAKOMHUTH C
3aKOHOMEPHOCTSAMM CMAauyMBAaHMS HJICATBHBIX M PEAIbHBIX TBEPIABIX TEH KXKUIAKOCTSIMH, B TOM
YuCle, ¢ 3aKOHOMEPHOCTSIMHU YCIIOBHO-XMMHUYECKOTO CMAuyMBaHUs pacIulaBaMd METaIOB U
OKCHJIOB, C OCOOEHHOCTSMU OOOpYAOBaHHUS AJI ONpEAENEHUS KpaeBbIX YIJIOB Ha pPEaJbHBIX
IOBEPXHOCTAX; yINIyOUTh 3HAaHUS O pacdyere MOJIEKYISIPHOM U 3AJIEKTPOCTaTUYEeCKOM
COCTaBJISIIOLIEH PAaCKIMHUBAIOLIETO JIaBJIE€HUS MPU B3aUMOAEHCTBUM YacTUILl Pa3iIMuyHON (opMbl
U IPUPOABI; O3HAKOMUTH C COBPEMEHHBIMU IPEACTABICHUSAMU O CTPYKTYPHOM COCTaBIAIOLIEH
pacmmperHoi teopun JJJIDO; BbpaboTaTh y CTYIEHTOB HABBIKM ITPOTHO3UPOBAHUS MTPOLIECCOB,
IIPOUCXOSAIINX B CUCTEME, HA OCHOBE aHAJIN3a IIOTEHIUAIbHBIX KPUBBIX.

HucuunnmHa «MeTonbl MCCAEIOBaHUS M MNPOCKTUPOBAHMS CTPYKTYpbl M CBOMCTB
MIOBEPXHOCTU MAaTEpHAJIOB JIEKTPOHUKMW» Npenojgaercs B 2 ceMectpe. KoHTpousb ycrieBaeMocTH
CTYJIEHTOB BEJIETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOU CHCTEME.

Pabouas mporpamMma JUCLMIUIMHBI MOXeET OBITh peaju30BaHa C IPUMEHEHHEM
AIIEKTPOHHBIX O00pa30BaTENIbHBIX TEXHOJOTUH M AJIEKTPOHHOrO OOyuYeHHs MOJHOCTHIO WIH
YaCTUYHO.



2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

I/IsyquI/Ie JAUCHUIINIMHBI HAITPABJICHO Ha ano6peTeHHe CICOYIOIIUX KOMIIeTEHIINI 1 HHAMKATOPOB UX JOCTHUKEHUS

IIpodeccuoHanbHble KOMIETEHIIMH U MHAUKATOPbI UX JOCTHKEHHS:

OcHoBaHue
3anaua po(eCcCUOHAIbHBIN
A . OO0BeKT win 001aCTh Kox u Kox u HaumeHoBanue (1pody
npodeccuoHaIbHON CTaH/IaPT, aHAJIU3 OITBITA)
3HAHUS HanMmeHoBanue [IK nHauKaropa poctmxenus 1K
JEeSITEIIbHOCTH O0600111eHHbIE TPYIOBBIE
byHKIIUHU
HayuHo-uccjieioBaTe/IbCKUIi THII 32124 NPO(ecCHOHATBHO 1eATeJbHOCTH
Brimonaenue XHUMHYECKOE, XUMHUKO- ITIK-2. CniocobeH IK-2.1. [TpodeccnonanbHbIM
(byHIaMEHTAIBHBIX U TEXHOJIOTUYECKOE MOHCKY, 00paboTKe, 3HaeT aIropuTM IOUCKa, CTaHAapT 40.011
MPUKJIAHBIX PabOT MIPOU3BOJICTBO aHaIM3y U OLICHKH U aHaJIM3a Hay4HO- «CrnenuanuctT 1O Hay4yHO-
MTOMCKOBOT0, TEOPETHICCKOTO CUCTEMAaTH3AINH TEXHHYECKON MHPOPMAIMH. | UCCIIEAOBATEIHCKUM u
U DKCIEPUMEHTAIBHOTO CKBO3HBIE BUIBI HayYHO-TEXHUYECKOH OTIBITHO-KOHCTPYKTOPCKUM
p A . ¥ [IK-2.2. Ymeer 00001aTh U PYKTOp
XapaxTepa ¢ HeIbI0 npoeCcCHOHATBLHON nH(bOpMAIMU TIO TEME paspaboTkamy,
CUCTEeMaTH3UPOBATH HAYIHO- ’,
oTpeAeNeHus] TEXHUYECKUX JeSITEeIbHOCTH B WCCIIeIOBaHMS, BBIOOPY YTBEPXKACHHBI  TPUKA30M
N TEXHUUYECKYIO HH(POPMAIUIO
XapaKTePUCTHK HOBOM MIPOMBIIIIJICHHOCTH (B METOJIUK H MuHuctepcTBa Tpyaa |




TEXHHKH, a TAK)KE KOMILIEKCa
pabort 1o pa3paboTke
TEXHOJIOTUYECKON
JOKYMEHTAI1H.

cdepe opraHu3anuu u
MIPOBE/ICHUST HAYYHO-
UCCIICI0BATEIbCKUX U
OIIBITHO-KOHCTPYKTOPCKHX
pabot B obmactu
XUMHAYECKOTO M XUMHKO-
TEXHOJIOTHYECKOTO
MIPOM3BOICTBA).

CPEJIICTB pelIeHus
3a1a49u

[1K-2.3. Bnaymeer HaBbIKAMH
COOTHECEHHS PE3yJIbTaTOB
COOCTBEHHOW HAYYHOI
paboThI C OTEYECTBEHHBIM U
3apyOeKHBIM OIIBITOM IO
TEMaTUKe

WCCIIeIOBaHUS

COLMAIIBHOU 3aIUTHI
Poccuiickoit ®enepanuu OT
04.03.2014 Ne 121 H,
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B pesynbprare n3ydeHus: JUCLHUIUIMHBI CTYACHT MAaruCTpaTyphl JOJKEH:
3namo:
- COBpEMEHHbIE Hay4yHbIE JOCTIKEHUS U TEpCHEKTUBHBIC HampaBlieHus pabdor,
MOCBAILEHHBIX METOJAaM UCCIIEI0BAHUS U IPOECKTUPOBAHUS OCHOBHBIX CBOMCTB IIOBEPXHOCTH;
- OCHOBHBIE MOAXOAbl K OIPEACIICHUI0 TMOBEPXHOCTHOM SHEPIMM U IOBEPXHOCTHOI'O
HATSDKEHHSI Ha Pa3iIMUHBIX TPaHUIAX pasjena ¢as;
- BO3MOXXHOCTH M OTPAaHUYEHHUS COBPEMEHHOTO O0OpYIOBaHUS IS SKCIEPHUMEHTAIBLHOTO
ONpEIETICHUSI CBOMCTB PeaIbHBIX TOBEPXHOCTEH;
- OCHOBHbIe HampaBieHus pa3BuTus Teopun JJIDPO u obnactu ee NMPUMEHUMOCTH IS
OLICHKH U IIPOTHO3UPOBAHUS CBOMCTB IIOBEPXHOCTH.
Ymemo:
- MIPOBOJIUTh AHAIM3 HAYYHO-TEXHUYECKOM JIUTEPaTyphl, IMOCBSLIEHHON COBPEMEHHBIM
TEOPETHUYECKUM IIOAXOJAM M OKCIEPUMEHTAJIbHBIM METOJaM HCCIECIOBAHUS CTPYKTYpbl M
CBOMCTB INOBEPXHOCTH;
— IUIAHUPOBATh JKCIEPUMEHTANIbHBIE paOOThl ISl OMpENeleHUs] OCHOBHBIX CBOWCTB
IIOBEPXHOCTH;
- WCIIONB30BaTh COBPEMEHHBbIC mpenacraBieHus Tteopuun JJIDO ngns  omeHku u
NPOTHO3UPOBAHUS TOBEICHHUSI CHUCTEM, HE COACPIKAIIMX MOMOJHHUTEIBHBIX MOIU(PHUKATOPOB
MOBEPXHOCTH.
Bnaoemp:
— MeTtogamMu pabOThl C HAY4YHO-TEXHUYECKOM, CIIPAaBOYHOM JIUTEPATypod U 3JIEKTPOHHO-
OMOTMOTEYHBIMU pecypcamMH Ui CaMOCTOSITENILHOTO IOMCKa HEeoOX0IuMoil WH(popManuu o
TEOPETUYECKUX U HAYYHO-UCCIIEI0BATEIbCKUX JIOCTHIKEHUAX B IaHHOW 00J1aCTH 3HAHMIA;
— METOJaMHU OIIPEICIICHUs] OCHOBHBIX CBOMCTB IIOBEPXHOCTHM C YYE€TOM BO3MOKHOCTEH
COBPEMEHHOT0 000pYyI0BaHMUS;
— MeTOJaMM OLUEHKM U TPOTHO3UPOBAHMUS TOBEACHUS CHUCTEM, HE COJAEpXKalluX
JIOTIOJTHUTEIBHBIX MOTU(HUKATOPOB TTIOBEPXHOCTH.

3. OFbEM JUCIHUAIIJIMHBLI U BUJbl YYEBHON PABOThHI

O0beM TUCUMITUHBI
Buj yueOHoi padoThI Axax, | Acrp.
3E
4. u,
O0mas TpPyA0EMKOCTb JMCIHILIHHBI 2 72 54
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 0,944 34 25,5
Jlekuun - - -
[Tpaktiueckue 3anstus (I13) 0,944 34 25,5
Jlaboparopuble paboTsl (JIP) - - -
CamocrosiTeJibHAas pa6oTa 1,056 37,8 28,35
KonraktHas camocrositenbHast padota (AmmK uz VII ons 3au / 02 015
3a4 ¢ oy.) 1 056 ’ ’
CamocTosiTeTbHOE U3YUYCHHE Pa3/IeNIOB AUCITUILIMHBI ' 19,8 14,85
Pedepar 18 13,5
Bua konTpoJ:
Jk3ameH (eciu npedycmompen YII) - - -
KonTakTHas paboTa — MPOMEKYTOUHAs aTTECTALIUS - -
IToaroToBka K 3K3aMEHY. ) - -
Buj MTOroBOro KOHTPOJISI: 3auer ¢ oneHKOii




4.1. Pa3zgennl AMCHUIINHBI 1 BUABI 3aHATHIA

4. COAEP) KAHUE JUCIUITJINHBI

AKkazieM. 4acoB

Ne
n/n

Pa3nen nucuMIINHLI

Bcero

B T.4. B
dopme
np. MOAIr.
(npu
Haauyuu)

Jlexknuu

B T.4. B
dopme
np. MOAIr.
(npu
Haauyuu)

IIpak.
3aH.

B T.4. B
dopme
np. MOAr.
(npu
Haauyuu)

JIao.
padoThI

B T.4. B
dopme
np. MOAT.
(npu
Haauyuu)

Cam.
pabdora

Pazpnen 1. BzanmocBa3nb
TEeXHOJOTHYECKHX XapaAKTePUCTHK
MOBEPXHOCTH TBEPIABIX TeJ € UX
KOJLJIOUHO-XUMHYECKHMH
CBOMiCTBAMHU

Pa3znen 2. [loBepxHOCTHASI FJHEPrUus
TBEPAbIX TeJ.

20

10

10

Pasznea 3. CmaunBanmne naeajlbHBIX H
peajibHbIX TBEPABIX TeJ
KHIKOCTSIMM.

20

10

10

Paznen 4. Teopus JJIPO kak metoa
OlleHKH U NMPOTrHO3MPOBAHMS CBOWCTB
MOBEPXHOCTH.

26

12

14

UTOro

72

34

38

IK3aMeH

UTOT'O

72




4.2. Conep:xaHue pa3/iei0B M CHUIITHHBI

Pa3zoen 1. Bzaumoceasp mexnon02uiueckKux XapaKkmepucmuxK no6epxXHocmu meepovix mei ¢
UX KOJIIOUOHO-XUMUYECKUMU CEOICH8AMU

TpeOoBanwsl, IPEABSIBISIEMbIC K TBEPABIM MOBEPXHOCTSIM MATEPUATIOB U U3JICIHIA B Pa3IMUHBIX
OTpacisix MPOMBINUIEHHOCTH. B3aMMOCBS3b TEXHOJIOIMYECKUX XAPAKTEPUCTHK IOBEPXHOCTHU
M3 C OCHOBHBIMH KOJUIOMJHO-XMMHUYECKMMHU CBOMCTBAMM MaTEpUAJIOB: MEPEXO] OT
CBOMCTB TOBEPXHOCTH U3JEIUs K CBOMCTBaM IOBEPXHOCTHM MaTepualia M Jaliee K
XapaKTePUCTUKAM TOBEPXHOCTHOTO cJiosi. [loBepXHOCTHBIE SIBIGHUA: aJre3us, aacopOuus,
CMa4yMBaHUE, AIEKTPOIIOBEPXHOCTHBIE CBOMCTBA TBEPABIX TEJ, U UX BIUSHUE HA XapaKTEPUCTUKU
usnenusi. Kparkuii 0030p METOIOB MCCIIEIOBAaHUS OCHOBHBIX KOJUIOMJIHO-XMMHYECKUX CBOWCTB
MaTepHUaIoB.

Pazoen 2. Ilosepxnocmuasn Inepeus meepovix men

[ToBepxHOCTHAs SHEprHs TBEpAbIX Teil. Kimaccupukaiys moBepxXHOCTE: uaeanbHas, aTOMapHO-
yucras, peajgbHas. MeToapl MOIMY4YeHMs aTOMAapHO-YUCTBIX IOBEpXHOCTEH. CoBpeMEHHOE
o0opysoBaHue Ui IONY4YEHHUs] aTOMapHO-YMCTHIX IOBEPXHOCTEW. PeanbHble MOBEPXHOCTH.
MeToap! OLIEHKH BEJIMYMHBI IOBEPXHOCTHOM SHEPIUU TBEPABIX TEJl HA OCHOBE TCOPETHUYECKUX U
AKCIIEPUMEHTAJIbHBIX ITaHHBIX.

Pazoen 3. Cmauuganue udeanbHvlX U PeaibHbIX MEEPObIX Mesl HCUOKOCHAMU

CmaunBaHue UJCAIBbHBIX M PEAIbHBIX TBEPABIX TENl KUIAKOCTAMU. MeToabl HcCaeAOBaHUS
HIEPOXOBATOCTU TOBEPXHOCTU. BiusHME MIEPOXOBATOCTH TIMOBEPXHOCTH HA  IPOIECCHI
cMauuBaHUs. ['eTeporeHHble IMOBEPXHOCTH, BIMSHHUE MPUPOILI U pPa3MEpPOB XHUMHUYECKOMH
HEOJIHOPOJHOCTH Ha cMauuBaHue. OCOOEHHOCTH IKCHEPUMEHTAJIbHOI'O OMNPEICIICHUs CBOMCTB
TeTepOreHHBIX  IMOBepXHOCTeW.  HekoTopele  3aKOHOMEPHOCTH  YCIOBHO-XHMHUYECKOTO
CMayMBaHUs pacIylaBaMM METAJUIOB M pacilaBaMHd OKCHUJOB. OKCIEPUMEHTAJIbHBIE U
TEOPETUYECKHE METOJbl OLIEHKH KpPaeBbIX YIJIOB MPU CMAYUBAHUU TBEPIBIX IMOBEPXHOCTEU
pacIuiaBaMu.

Pazoen 4. Teopus /I/IDO kak memoo oyeHKu u nPOZHO3ZUPOSAHUSA CEOLICHIE NOBEPXHOCHIU
OCHOBHBIE COCTaBJISIONINE PACKIMHUBAIOIIETO JABJICHUS B COOTBETCTBUU C COBPEMEHHBIMU
npeacrapienussMu - teopun  JIJIOO. MonekynsipHas COCTaBISIONIas  PaCKIMHUBAIOIIETO
JaBieHusa. MuKpockonuueckass Teopus MOJIEKYJIApHbIX cui ['amakepa, Makpockomudeckas
teopust Jludmmna. Pacuer cinoxHOM KOHCTaHTHI ['amakepa, 3aBUCUMOCTh €€ BEIUYUHBI OT
OPUPOABI  JUCTIEpCHON (a3bl W AUCIEPCHOHHOM cpeapl. OKCIEePUMEHTAIbHBIE METOJbI
omnpezeneHuss KoHCTaHThl ['amakepa. HoHHO-anekTpocTraTudeckass —(3JIEKTpOCTATHUECKAs)
COCTABJISIIOIIASL  PACKIMHUBAIOMIETO  JIABJICHUA.  YpaBHEHUs U1 pacuera DJHEpPruu
ANEKTPOCTATUUECKOTO B3aUMOJACHCTBUS MEXAY YACTHIIAMHU PA3JIMYHON MPUPOABI C YUETOM HX
dbopMbI. DKCIIepUMEHTAIbHBIE METOMABI OMpEJCNICHUs BENIWYMH, HEOOXOAMMBIX MJisi pacuera.
Bo3MmoxkHBIE CIOCOOBI PETYIUPOBAHUS JIEKTPOCTATUYECKOTO B3aMMOJICUCTBHS YACTHUI[ ITyTEM
BBEJICHUS DJIEKTPOJIUTOB U M3MeHeHus1 pH nucnepcronHol cpeabl. CTpyKTypHasi COCTABIISIFOLIAs
packinHuBaromero napieHus. CTpPyKTypa COJIBBAaTHBIX CIO€B Ha THAPOQUIBHBIX H
rUAPOPOOHBIX TOBEPXHOCTSIX. BapHaHThl SHEPreTUYEeCKNX KPUBBIX B3aWMOJCWUCTBUS YACTHIL.
[Iporuo3upoBanue MPoOIECCOB, TPOUCXOISIINX B CUCTEME, HA OCHOBE aHAJIN3a MOTEHIIMATBHBIX
KpPUBBIX.



5. COOTBETCTBME COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUSA JUCIUIIJIMHbI

Paszgen | Paszmen | Pasmen | Pasnmen
Ne B pe3ynbpTaTe 0CBOCHMS TUCUMILIUHBI CTYJEHT JOJIKEH: 1 2 3 4
3HaTh: (nepeuensv u3 n.2)

1 |7 COBPEMEHHbIE HAy4HbIE NOCTMKEHHS U NEPCIEKTUBHbIC HANpaBICHUA paboT, MOCBSIIEHHBIX + + + +
METOJaM HMCCIIEIOBaHUsl U IPOEKTUPOBAHUSI OCHOBHBIX CBOMCTB ITOBEPXHOCTHU

5 |~ OCHOBHbBIE NOIXO/BI K OMPENCICHUIO MOBEPXHOCTHOM SHEPrUM U MOBEPXHOCTHOI'O HATSKEHUS + +
Ha Pa3IMYHBIX TPaHMIIAX pasnena a3

3 |~ BOSMOKHOCTH M OrPaHWYEHHS COBPEMEHHOTO o0opynoBaHusl ISl SKCIEPUMEHTAIBLHOTO + + +
ONPEJICIICHUS CBOMCTB PEAJIbHBIX IOBEPXHOCTEN

4 |~ OCHOBHbIC HAIPABJICHHS PA3BUTHS TCOPUN JJI®O u obnactu ee NPUMEHUMOCTH U1l OLEHKU U +
IIPOTHO3UPOBAHUS CBOWCTB MOBEPXHOCTH

YMmern: (nepeuens usz n.2)

— TINPOBOJUTH AHAJNM3 HAYYHO-TEXHUYECKON JIMTEPATYpbl, IOCBSIIEHHOW COBPEMEHHBIM

5 |TeopeTHYeCKUM MOJXO0JaM U IKCIIEPUMEHTAIBHBIM METOJIaM HCCIICIOBAHUS CTPYKTYPBI M CBOMCTB + + + +
MIOBEPXHOCTHU

6 |~ TVIaHAPOBATh  OKCIEPHMEHTATbHBIC pa®oOTBl  JUIsl  ONpeAETCHUs OCHOBHBIX CBOWCTB + + +
ITOBEPXHOCTHU

7 |~ WHCIOIb30BATh COBPEMEHHbIE MPE/ICTABICHUS TEOPHH JUI®O 17151 OLIEHKU U POTHO3UPOBAHUS + +
MOBE/ICHUS CUCTEM, HE COJIEPKAIIMX JOMOJIHUTENbHBIX MOAU(PHUKATOPOB MOBEPXHOCTH

Baaners: (nepeuens usz n.2)

— MeToAaMu paboThl C HAayYHO-TEXHUYECKOH, CHpPaBOYHOM JHUTEpaTypoll U 3IEKTPOHHO-

8 |OMOIMOTEUHBIME pecypcaMH JUIS CaMOCTOSITEIBHOTO IIOMCKa HEOOXOIMMOM HH(OpMAIUK O + + + +
TEOPETUYECKUX M HAyYHO-MCCIIeI0BATENbCKHUX JOCTHKEHUAX B JAaHHOM 0071acTH 3HAaHUH

g |~ METONaMH Ompe/eieHHs OCHOBHBIX CBOMCTB IOBEPXHOCTHM C YYE€TOM BO3MOXKHOCTEU + + +
COBPEMEHHOr0 000PYI0BaHHMSI

10 |~ METONaMH OILEHKH U MPOrHO3MPOBAHHS MOBE/ICHUS CHCTEM, HE CONIEPHKAIIMX OTIONHUTENLHBIX + +

MOAN(GUKATOPOB TOBEPXHOCTH

B PE3YIbTATC OCBOCHUA NUCHUIIMHBI CTYJACHT JOJIZKCH HpI/IO6pCCTI/I CJICOAYIOIINC gkakuez Komnemenuuu u undukamopbl UX OOCMUICEHUA:

(nepeuens u3 n.2)

9




Kon u nanmenoBanue IIK Kon u HaumeHoBaHMe MHAMKATOPA AocTu:kenus | Pazmen | Pasmen | Pasmen | Pasmen
(nepeuens u3 n.2) MK (nepeuens u3 n.2) 1 2 3 4
[TK-2. CniocobeH k moucky, oopadoTke, [IK-2.1. 3HaeT anropuT™ NOKUCKa, OLICHKU U + + + 4
aHaJM3y U CUCTEMaTU3alluy HaydHO- aHaJIM3a HAYYHO-TEXHUYECKOW NH(MOpMAIIHH.
TEXHUYECKOH HH(pOpMAaIHH 1o TeMe [IK-2.2. YMmeer 00001maTh U CHCTEMAaTU3UPOBATH + + + +
11 |HcenenoBans, BBIOOPY METOJIMK U HAYYHO-TEXHHUYECKYIO WH(HOPMAIIHIO

CPEACTB PEUICHUS 3a/1a4u [1K-2.3. Bnageer HaBbIKAMH COOTHECCHUS

pe3yabTaTOB COOCTBEHHON Hay4YHOU PaOOTHI C + + + N

OTCYCCTBCHHBIM U 3apy6e)KHI)IM OIIBITOM IIO
TCMATHKC UCCICAO0BAHUA
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. [IpakTuyeckue 3aHATHS

HpI/IMepHLIe TEMbI IPAKTUYIECCKUX 3aHSATHH 0 JTUCHUILJIHHE.

/o

Ne paznena
JUCIUILIMHBI

TeMbl NPaKTUYECKUX 3aHATUU

Yacel

1

B3anMOCBsI3b TEXHOJIIOTMYECKUX XapaKTEPUCTUK IIOBEPXHOCTH
U3JIEHUI ¢ OCHOBHBIMH KOJUIOMIHO-XUMHUYECKUMU CBOWCTBAMU
MatepuanoB. KpaTkuii 0030p METOI0B UCCIICIOBAHUS OCHOBHBIX
KOJUIOMIHO-XUMHUYECKHX CBOMCTB MaTepHaJlOB.

CoBpemMeHHOe 000pyI0BaHHE JIJIsl UCCIICIOBAHMSI TOPHCTHIX
XapaKTePUCTHK MaTePHAIOB METOJOM HU3KOTEMIIEPATyPHOI
aacopOIuu a3oTa.

Meroab! Moy4eHus: aTOMapHO-YUCTBIX ITIOBEPXHOCTEM.
CoBpeMeHHOE 000py0BaHHE /IS OIYYEHUSI aTOMapHO-YUCTBIX
MTOBEPXHOCTEH.

MGTOIH:I OLCHKH BCJIIMYMHBI HOBCpXHOCTHOfI OHCPIur TBEPAbIX
TCJI HA OCHOBC TCOPCTUUYCCKHUX M SKCIICPUMCHTAJIbHBIX JaHHBIX.

OCHOBHBIE 3aKOHOMCPHOCTH CMa4YrBaHUA UJACAJIbHBIX U
PCAIBHBIX TBCPABIX TCJI ) KUAKOCTAMMU.

HGKOTOPHG 3aKOHOMCPHOCTH YCIIOBHO-XUMHUYCCKOI'O
CMadyMBaHMs pacijyiaBaMi MCTAJUIOB M pacCiijiaBaMH OKCHUIOB.

OKCIIEpUMEHTAIIBHBIE U TEOPETUYECKHE METO/IbI OLIEHKH KPAeBbIX
YIJIOB IIPY CMa4YMBaHUU TBEPABIX IOBEPXHOCTEN pacCIlJIaBAMH.

MonekyinspHas COCTaBISAOIIAs PACKIMHUBAIOLIETO JaBICHUS.
Mukpockonuueckasi Teopus MOJICKYJISIpHBIX cuil ["amakepa,
Makpockonuueckas Teopusi Jluduuna.

Pacuer cnokHOM KOHCTaHTHI ['amMakepa, 3aBUCUMOCTb €€
BEJIMYMHBI OT MPUPOJIBI AUCTIEPCHON (ha3bl U AUCTIEPCUOHHON
cpelibl. DKCIEpUMEHTAJIbHBIE METO/IbI OIIPE/IETICHHUS] KOHCTAHTBI
I"amakepa.

10

HoHHo-35eKkTpocTaTndeckas (3JeKTpoCTaTHIecKas)
COCTABJIAIOIAs PACKIUHUBAIOIIECTO AABJICHNS. Y paBHEHUS IS
pacyeTa SHEpruu MIEKTPOCTATUYECKOTO B3aUMOACUCTBUS MEKIY
YaCTUIIAMU PA3TUYHOM MPUPOJIBI C YUETOM UX (POPMBI.
Bo3moxHbIe cIOCOOBI peryIupoBaHuUs 3JIEKTPOCTaTUYECKOTO
B3aUMOJICHCTBUSA YaCTUL] IIyTEM BBEACHUS DJIEKTPOIUTOB U
n3meHenus pH aucnepcrnoHHON cpejibl.

11

CrpykTypHas COCTaBIISIIOIIAs PACKIMHUBAIOLIETO JABJICHMSL.
CtpyKTypa COBBaTHBIX CI0EB Ha THAPOPUIBHBIX U
rUAPOPOOHBIX MOBEPXHOCTSIX.

12

BapuaHThl 5HEpreTH4eCKUX KPUBBIX B3aUMOJICHCTBHUS YACTHIL.
[Tporuo3upoBaHue NpoILECCOB, MPOUCXOIALINX B CUCTEME, HA
OCHOBE aHaJIN3a OTEHIMAJIBHBIX KPUBBIX. DKCIIEPUMEHTAIbHbBIE
METO/Ibl OIPEICNICHUS BETUUYNH, HEOOXOIMMBIX JIJIsl pacyera.

6.2.JI1a0opaTopHbIe 3aHATHSA

.Ha60paTOpHLIC 3aHATHUSA 10 JUCHUTIIIMHE HE ITPEAYCMOTPCHBI.
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7. CAMOCTOSATEJIBHASA PABOTA

CaMocTosiTenbHas paboTa MPOBOAUTCS C LIEIbI0 YIrayOleHHs 3HAHUM MO JUCHUILIMHE U
peyCMaTPUBAET:

— peryJsipHyto MpopabOTKy MPOWIEHHOTO Ha JIEKIUAX M MPAKTUYCCKUX 3aHATHUIX y4eOHOTO
MaTepuaia U MOAr0TOBKY K BBHIMOIHEHUIO KOHTPOJIBHBIX pa0oT MO pa3jenaM TUCIUILINHEI,

— TOJroTOBKY pedepara Ha 3aJaHHYIO TEMY;

— O3HaKOMJIEHHE U MpOopabOTKy PEKOMEHIOBAHHOW JUTEpaTyphl U pabOTy C 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMH, BKIIOYasi TEPEBOJABI MYyOMMKAlMid M3 HAYYHBIX >KYypHAJIOB,
muTHpyeMbIX B Oazax Scopus, Web of Science, Chemical Abstracts, PHII;

— TIOCEUIeHHE OTPACIEeBBIX BHICTABOK, CEMHUHAPOB, KOH(EPEHINI1 pa3TUYHOTO YPOBHS;

— yuacrue B ceMuHapax PXTY um. J[.1. Menaeneesa no reMaTuke AUCUUILUIAHBI.

[InanupoBaHue BpeMEHHM Ha CaMOCTOSITENbHYIO PadOTy, HEOOXOAMMOIO Ha H3Yy4eHHE

JTUCIUIUIMHBI, CTYJACHTaM JIydllle BCEro OCYIIECTBISATh HA BECh TEPUOA  HM3ydeHUS,

npelycMaTpuBasi IpU 3TOM PErylsspHOE MOBTOPEHHE IPOWIEHHOro Marepuana. Marepuail,

3aKOHCIICKTHPOBAHHBIA Ha JICKIHSIX, HEOOXOIMMO PETyJISIpPHO JOIMOJHATH CBEICHUSMHU U3

JUTEPaTypHBIX HCTOYHHKOB, IMPEACTaBICHHBIX B pabodeit mnporpamme. Ilpu pabote ¢

YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCS COCTABJISITh KPAaTKHM KOHCIEKT MaTepuana, ¢

00s13aTeIbHBIM (UKCHUPOBAHUEM OMOIMOrpadUueCKUX JaHHBIX UCTOYHHKA.

8. IPUMEPBI OLIEHOUYHBIX CPEJCTB JJISI KOHTPOJISI OCBOEHUS
TV CHUTIMHBI

CoBOKyIHasi OllEHKA IO JAMCUUIUIMHE CKJIaJbIBACTCS W3 OIEHOK 3a BBIMOJIHECHUC
KOHTPOJIBHBIX pPaboT (MakcuManbHas omeHka 60 OawioB) M oueHKH 3a pedepaTuBHO-
AHAIUTUYECKYI0 paboTy (MakcumaibHas oueHka 40 Oamio). Pedepar zammiaercs B Buue
JIOKJIaJIa C TPE3CHTAIMeH, TOcie KOTOPOH JOKIaJYMK OTBEYAET Ha BOMPOCHI AyAUTOPHH.
MakcumasbHas OICHKa 3a COCTaBIICHHE M cojepikaHue pedepara cocramiser 20 Oamwios, 3a
JIOKJIaJ ¥ OTBETHI Ha BOMPOCHl — 20 6aios.

8.1. IIpumepHasi TeMaTHKa pedepaTHBHO-AHATUTHYECKOH padoThI

B mponecce camocTosTeNbHOW pabOThl CTYIEHTHI TOTOBAT pedepaT, MOCBSIIEHHBIN
OCOOEHHOCTSIM U BO3MOKHOCTSM YCTAHOBKH, HCIIOJIB3YEMOM MJi TMOJYy4YEHUS U H3yYCHHS
ATOMAapHO-YMCTHIX MOBEPXHOCTEN WIIM M3YyYEHHUS CMAuMBaHMS PEAJIbHBIX MMOBEPXHOCTEH, B TOM
YHclle, CMauMBaHUs pacIljlaBaMu.

Temy pedepata CTyAeHT MOXKET BBIOpaTh CAaMOCTOSITEIBHO, OCHOBBIBASICH Ha
COOCTBEHHBIX HAyYHBIX MHTEpECAX.

ITpumeps! TeMm pedepaTos:

- BeIpamiBanue CBEpXTOHKHX IUICHOK Si C HMCHOJIB30BAaHHEM CBEPXBBICOKOBAKYYMHOM
YCTaHOBKH cepuu «KaTyHb»;

- Hanecenue HaHOCTPYKTYpHUPOBAHHBIX TIOKPBHITUH Ha KPEMHHEBBIE TOJJIOKKU C
IIOMOIIBIO BaKyYMHO-TEXHOJIOTUYECKOH ycTaHOBKH cepur «Caroliney;

- Pacuer CcBOOOTHOW SHEPrHHM TOBEPXHOCTH TpPH MOMoImM mpubopoB cepun DSA
«Krussy;

- [TocTpoenue sHepreTnyeckoi KapThl MOBEPXHOCTH MpU oMoIH rpudopos cepun OCA
«DataPhysicsInstrumentsGmbH»;

-- M3ydeHue rucrtepesrca CMauMBaHUS PACIUIaBOB NpPH MNOMOIIM HPHOOPOB CEPUHU
DSAHT «Krussy;
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MakcumanbHas orieHKa 3a pedepat cocrapisieT 40 6aIoB.
8.2. IlpuMepbl KOHTPOJIbHBIX BONMPOCOB /IS TEKYIIEr0 KOHTPOJISI 0CBOEHU S THCIUIIJIHHbI

Jljig TeKyIero KOHTPOJIs MPeIyCMOTPEHO 2 KOHTPOJIbHbIE paboThl. M3yueHune marepuaia
KaXJbIX JIBYX pa3/esioB 3aKaHYMBACTCS KOHTPOJIEM €ro OCBOCHHS B (opMe KOHTPOJIHHOM
paboTel. MakcumanbHasi OlleHKa 3a KOHTPOJIbHBIE paboThl 1 u 2 coctaBiser mo 30 GamioB 3a
kaxayro. Kaxnas KoHTposibHas paboTa COAEPKUT IO 2 BOIIPOCA, OTBET Ha KaXAbld BOIPOC
oleHuBaeTrcs B 15 0ayuios.

Pazgeant 1-3. [lpumepbl BONpPocoB K KOHTPOJIbHOH padore Ne 1. KonTposabHasi padora
COJEPsKUT 2 Bompoca, no 15 6a110B 3a Bonpoc.

Bomnpoc 1.1.

1. TpeboBanus, NpeabsBIsSeMble K TBEPABIM MTOBEPXHOCTSIM MAaTEPHAIIOB M U3CIUI
B PA3JIMYHBIX OTPACIIAX POMBIIIEHHOCTH.

2. OcHOBHBIE METOJbI MCCIIEA0BAHUS OCHOBHBIX KOJUIOMIHO-XMMHUYECKHUX CBOMCTB
MaTEepUaJOB.

3. B3anMOCBsI3b  TEXHOJIOTMYECKUX XAPAKTEPUCTHK IOBEPXHOCTH M3ACIHA C
OCHOBHBIMM KOJUIOMJAHO-XUMUYECKUMHU CBOMCTBAMU MaTEPUAJIOB.

4. [ToBepxHOCTHaAst dHeprus TBEpAbIX Ten. Kilaccuduramms TOBEPXHOCTEH:
uJcalbHasi, aTOMapHO-UYNCTasl, peabHasl.

S. Metonpl  moJiyueHUsT ~ aTOMapHO-4YMUCTBIX  moBepxHocTeil.  CoBpeMeHHOE
000pyI0BaHUE JUIsl TOJyYEHHsI aTOMAaPHO-YUCTBIX TIOBEPXHOCTEA.

6. PeanbHble MOBEPXHOCTH. MeETOIB! OLEHKM BEJIWYMHBI ITOBEPXHOCTHOM JHEPIHH

TBEPAbIX TCJI HA OCHOBE TCOPCTUYCCKHUX M SKCIICPUMCHTAJIbHBIX JaHHBIX.

Bonpoc 1.2.

1. CmauuBaHue peanbHbIX TBEPABIX Tesl. HeoTHOPOAHOCTh MOBEPXHOCTH peabHbBIX
TBEPAbIX Tel. l'mcrepe3snuc cmaumBaHus. YTl HaTeKaHWs M oTTekaHus. OnpeneneHue
PaBHOBECHBIX YIVIOB CMAYMBAHUS 110 BEJIMYMHAM YTJIOB HATEKAHUS U OTTEKaHUSI.

2. BnusHue  mepoxoBaTOCTM  NMOBEPXHOCTM  HA  NIPOLECCHl  CMadyMBaHMS.
KonnuecTBeHHas olleHKa [IEPOXOBATOCTH MOBEPXHOCTH, KOI()(PHUIIMEHT IEPOXOBATOCTH.
3. CMaunBaHue HEOAHOPOAHBIX moBepxHocTed. [mapodpunbHO-TUAPOPOOHAS

MO3aU4YHOCTh IIOBEPXHOCTH U METOAbl €€ oueHku. CMauuBaHHE MpU MalbIX pa3Mepax
HEOJHOPOAHOCTEH. BiusHMe cOOTHOLIEHUs TMUIomAAe TUAPOPHUIBHBIX M THAPOPOOHBIX
Y4aCTKOB NOBEPXHOCTU Ha BEIMYMHBI YIJIOB HATEKAHUS U OTTEKAHUSI.

4. Knaccudukanus BUIOB CMauyMBaHMS MO NPHUPOJE CHUJI B3aUMOJCHCTBUS MEXKAY
MOJIEKYJIaMH  JKMJIKOCTH M TBepaoro Ttena. Knaccuduxanus TBepAblX Tea MO BEIMYUHAM
NOBEPXHOCTHBIX HaTshkeHUH. [Ipu3Haku cMmauuBaHus (YpaBHHBaHUS MOJSAPHOCTEH M moao0us
MPUPOJIBI TBEPIOTO TENA U KHUAKOCTH). 3aKOHOMEPHOCTH YCIOBHO-XMMHUYECKOTO CMAuYMBaHUS.

S. KpuTtnueckoe HaTsyKEHHWE CMayUBaHUs, €0 IKCIEPUMEHTAIbHOE OIPEAECIICHHUE.
Kakne nonynieHus IpuHUMAIOTCS IPUA 3TOM?
6. Kunetnka mnOgHATHA >KUIKOCTH B Kamwuispax, ypaBHeHHe YoulypHa, ero

aHann3. Bimsaue q)OpMI)I CCUCHUA KaIlHUJIJIApa Ha KUHCTUKY MMOJHATUA KUAKOCTH. praBJ'IeHI/Ie
nmponeccamMu MpoOIUThIBAHUA.

Paznen 4. Ilpumepbl BONpocoB K KOHTPOJabHOH padore Ne 2. KonrpoubHasi padora
coepKUT 2 Bompoca, no 15 6ansoB 3a Bonpoc.
Bonpoc 2.1.

1. TlpuuuHbI arperanuu 4acTUl AUCTIEPCHON (ha3bl B MOPOLIKAX.
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2. Ilpupoma coOCTaBISIOMMX PACKJIMHUBAIONIETO [JaBJICHUS. YPaBHEHUE DSHEPTUH
Monekyisipaoro nputspkeHus (Um), ero aHanmm3, (QU3MYECKH CMBICT CIOKHON KOHCTaHTBI
I"amakepa. OT 4yero 3aBUCHUT €€ BeTUYUHA?

3. DKcliepuMEeHTaIbHbBIE METO/IBI OTIpeiesieHUsI KOHCTaHThI ["amakepa.

4. DKcnepUMEHTaJIbHbIE METOJbl OMPEENICHUs BEIMYMH, HEOOXOIMMBIX IJIs pacyera
MOHHO-3JIEKTPOCTATUYECKOM  (DJIEKTPOCTAaTHUYECKasi)  COCTABIISIIONIEH  PACKIMHHUBAIOILIETO
JIaBJICHUS.

S. B3anmonerictsue Pa3sHOMMEHHO 3apsKECHHBIX YaCTUILI. SIBnenus
TeTepOKOAryJIILUU U IeTePOaaarysiliui, UX BO3MOKHOE IIPAKTUYECKOE IPUMEHEHHUE.
6. Crpoenne cioeB BOAbl Ha TUAPO(PUIBHBIX MOBEPXHOCTAX. YpPaBHEHHUE IS

pacuera Uc, ero aHanu3, (PM3MYECKUI CMBICI BEJIMYMH, BXOJAIIUX B ypaBHEeHHE. Bo3MoxHOCTH
peryiaupoBanus Benu4uHsl Uc.

Bonpoc 2.2.

1. Bo3MoykHBIE BapHaHThl YHEPreTHUECKUX KPHMBBIX B3aumojeicTBus yactull. [Ipu
KaKMX YCJIOBUAX peanusyeTcs ToT wiu uHoil Bapuant U(H)? M3meHeHneM Kakux napameTpoB
CHCTEMBbI MOYKHO IIEpeiiTH OT OJTHOTO BapHaHTa B3aMMOAEHCTBHS YacTULL K Ipyromy?

2. B kakux ycioBHSX B JUCIEPCHBIX CHUCTEMax IpPH B3aUMOJECUCTBUM YacCTHUIl HA
BCEX PACCTOSIHUSX MEXKIYy HHMH MOTyT IHpeo0ianarh cuibl nputskeHus (1-i BapuaHT
SHEPreTUYecKuX KpuBhIX)? Kakue KOHTaKThl MEX 1y YacTUIIaMH POPMUPYIOTCS TIPU ITOM?

3. M3MeHeHneM KakuX MapaMeTpoB B MOHOCTAOWIM3HPOBAHHBIX CHCTEMax MOXHO
MEPEeNUTH OT 2-TO TUIA YPHEPTETUYECKUX KPUBBIX K 3-emy U 1-omy (Teopus 1JIDO)?
4, DKCIEepUMEHTAIbHBIE METO/IbI OIEHKH arperaTuBHOW YCTOMYMBOCTH JTUCIIEPCHBIX

cucteM (MeTOA MpeleNbHbIX CEAMMEHTAllMOHHBIX OOBEMOB, OINpENEICHUEe CTENEHU
(koadunrenTa) arperaiuy 4acTull, PeoJTOrHYeCKHi METO/).

S. [TprumHbI arperaluy YacTULl AUCHEPCHON (a3bl B HOPOLIKAX.

6. Kakum o0Opazom MOXHO 0OecneyuTh CEeIMMEHTAlMOHHYI0 YCTOMYMBOCTH
CYCHEH3UIl ¢ MUKPO- U TPYOOAMCIIEPCHBIMU HAIIOJIHUTENISAMU?

8.3. Bonipocel AJ1s1 MTOrOBOIr0 KOHTPOJISAA OCBOCHH S JUCHUILIMHBI (324€T)
WToroBslii KOHTPOJIb MO AUCLUIUIMHE HE MPEIYCMOTPEH.
8.4. CtpykTypa n npumepsbl OMJIETOB IS 324eTa

Hrorossriit KOHTPOJIb MO AUCHUILIIMHE HE ITPEAYCMOTPCH.

9. YYEBHO-METOAUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI
9.1.PexoMeHnayemasi iuteparypa
A. OcHoBHas1 UTEpPaTypa

1. Cymm, B.JI. Komnounnas xumust / B.J[. Cymm. - M.: Academia, 2017. - 416 c.

2. Konmnonmnast xumust. [Ipaktukym u 3agaunuk: yaeOHoe mocodue ais By3oB / B. B. Hazapos,
A. C. I'ponckuii, H. A. lllabanosa [u np.] ; [lox penakuueit npod. B. B. Hazaposa u mo1r. A.
C. I'poxckoro. — 2-¢ u3., crep. — Cankr-IletepOypr: Jlans, 2022. — 436 c.

3. Mankun A. 5. OcHossl peonorun / A. SI. Mankun. — Cankr-IletepOypr : [Ipodeccus, 2018.
-331c.
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b. lonosHuTebHASA JJUTEpPaTypa

1. ®ponos FO.I'. Kypc komnouanoi xumuu. M.: OOO TUJ «Anbauace», 2004. - 464 c.
2. Ponnyrun B.U. ®usukoxumus nmoBepxHoctu. M.: MUutemnexr, 2011. - 568 c.

3. U3paenamBumm k. MexXMOIEKyIsIpHBIC U TOBEPXHOCTHBIC CHITHI /[keitko6 N3paenamBunm//
niep. ¢ anrmiickoro .M. Oxankuna u K.b. 3enpnoBuy; Hayunslidi pegaktop - U.B. SAmMunckui. -
M.: Hayunsiit mup, 2011. 456 ctp.

9.2. PexoMeH/1yeMble HCTOYHMKH HAYYHO-TeXHUYeCKOil nHpopManuu

Hayuno-TexHuueckue »ypHaJbl:

HquHO-TeXHquCKI/IC KYpHaJIbI:

Pedeparusnsrii xxypuan «Xumus» (PXKX);
«Konnonanslii )KypHan»;

«KypHai o01ieli 1 HEOPraHUYECKOH XUMHUIY;
«DU3NKO-XUMUS TIOBEPXHOCTI;
«Kpucramnorpadus»;

«IlepcnieKTUBHBIE MaTEpHAJIBIY;

«®Du3MKa U XUMUS CTEKIIay;

«CTEKJI0 U KepaMHKay;

«TexHMKa ¥ TEXHOJIOTUS CUIINKATOBY;
«Heoprannueckue MaTepuaib»;
«XUMUYECKasl IPOMBIIIJIEHHOCTb CETOHS»;
«KypHan HeopraHu4ecKO XUMHUM.

Pecypchbl nHpOpMAIOHHO-TEICKOMMYHUKAIMOHHOW ceTr IHTepHET
NznarensctBo ELSEVIER Ha miatdopme ScienceDirect
http://www.sciencedirect.com.
NsnarensctBo American Chemical Society (ACS)
http://pubs.acs.org.
Mexnynapoanas uznarenabckas komnanus NaturePublishingGroup (NPG)

http://www.nature.com.

UsnatensctBo Wiley-Blackwell
http://www.interscience.wiley.com.

N3naTensctBo SPRINGER
http://www.springerlink.com.
Kypuan SCIENCE
http://www.science.com
Poccuiickas HayuHas 37eKTpOHHas 6UOInoTEKa
http://www.elibrary.ru

9.3. CpeacrBa obecnieyeHus OCBOCHUS JUCIIUNJIMHBI

Jdus  peanusauuu  pabouedl HporpaMMel  MOATOTOBJIEHBI  CIEYIOLINE  CPENCTBa

o0ecrieueHrs: OCBOCHHS JMCIUIUIMHBL: KOMITBIOTEPHBIC MPE3CHTAIIMH WHTEPAKTHBHBIX JICKIIUH —
3, (obriee unciio crnaiigos — 73).

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCHHOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE
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https://totbook.ru/catalog/168/660/
http://www.sciencedirect.com/
http://pubs.acs.org/
http://www.nature.com/
http://www.interscience.wiley.com/
http://www.springerlink.com/
http://www.science.com/
http://www.elibrary.ru/

Nudopmannonnyro

MOJJIEPIKKY U3YYCHUS

JUCHUITIINHBI

OCYIICCTBIIACT

Nudopmannonno-o6ubnnoreunsii nentp (MBL) PXTY wum. .M. MenzaeneeBa, KOTOPBIi

obecrieunBaeT OOyYalOMUXCSA OCHOBHOM  y4eOHOM,

y4e0HO-METOIUYECKOW W  Hay4yHOMH

JUTEPaTypoi, HEOOXOIUMON JJIsi OpraHu3aluyd 00pPa30BaTENBLHOrO MpoIecca MO JAUCHUIUIMHE.

O6muit 06eM MHOTOOTpacaeBoro ¢houaa MBIl ma 01.01.2025 r. cocraBnser 1 563 142 k3.
@®ounx UBL] pacnonaraer yueOHOH, y4yeOHO-METOIUYECKOM W HAYYHO-TEXHUYECKON

JIUTEepaTypoil B opMe MeuaTHBIX U 3JIEKTPOHHBIX M3/IaHUH, a TaKKe BKIIIOYAeT O(UIHAIIbHBIC,

CrpaBOYHO-OHUOIMOTpaduyeckue,

NEPUOANYCCKUC n

CIICHHUAIM3UPOBAHHBIC

uHpopmanmonueie  m3manums.  UBI]

OTEYECTBECHHbIE
o0OecreunBaeT

u 3apyOeKHbIE
IOCTyIl K

npodeccHoHaBLHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM, CIIPABOYHBIM M MMOMCKOBBIM CUCTEMAaM.
Kaxxnpiit oOydaromuiicss odecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIFOOOM TOYKH, B KOTOPOM
UMeeTcsl JOCTyn K ceTd HMHTepHeT M K 3IeKTpoHHO-OmOmmoreynoit cucreme (ObC)

YHuBepcurera,

KOTOpas

COACPXKHUT Pa3IMYHBIC HU3AAaHUA 110

OCHOBHBIM  H3Yy4Ya€MbIM

JUCHUTUTMHAM M C(pOPMHUPOBAHA IO COTJIACOBAHHUIO C IMpaBooOIagaTe s iMu yueOHOH U yyeOHO-
METOAMYECKOH JINTEPaTypBhl.

Ooitee

Hns

ITIOJIHOT'O u OIICPaTUBHOI'O

CIpaBOYHO-OMOIMOrpagUecKoro 1

uHpopmalnmonHoro obciyxuBanus B MBI peanuzoBana TexHOIOrus DIEKTPOHHOM TOCTaBKU

JIOKYMEHTOB.

[TonHbI TepeyeHb AIIEKTPOHHBIX HWH(POPMAIMOHHBIX PECYpPCOB, HCIONB3YEMBIX B
nporecce 00y4eHHs, IPEICTaBICH B OCHOBHOW 00pa30BaTesIbHOM MporpaMme.

XapakTepucruka
PexBu3uTHI 10TOBOpPA 0M0JIMOTEeYHOr 0
DJIEeKTPOHH .
o i (nomep, n1ara 3aKJII0MEHHs], CPOK aeiicTBus), donpaa, nocryn K
pecype cceblIka Ha caiit OBC, CymMMa /10roBopa, KOTOpPOMY
KOJIMYeCTBO KJIK04eil npeaocTaBsieTcs
JAOTOBOPOM

1 Onektponno | [IpunamnexHocts — cooctBerHas PXTY. DIEeKTPOHHBIE
- BEpCUU YUEOHBIX U
oubmmoreun | Cepuika Ha caidt DBC — http://lib.muctr.ru/ HAyYHBIX U3JJaHUN
as cucTema aBTopoB PXTVY
UBL PXTY | Hoctyn mis monb3oBateneit PXTY ¢ moboro o Bcem OOII.

UM. KOMITbIOTEpa
JI.M.Mennen

eeBa (Ha

6aze AUBC

«Hpbucy)

2. | CAS [IpuHaIeKHOCTD — CTOPOHHSIS CAS SciFinder
SciFinder Hanmonanenas moanmcka Discovery Platform
Discovery (Muno6puayku+ PODI) - miardopma,
Platform cO3JaHHas

Nudopmanmonnoe mucekMo POOU ot 05.05.2025 r. | Chemical Abstracts
Ne 327 Service
MoJIpa3/ielIeHueM
C01.01.2025.r. no 30.06.2025 . AMEPUKAHCKOTO
XUMHUYECKOTO
CchbUIKa Ha calT- o01ecTBa.
https://scifinder-n.cas.org CAS SciFinder -
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http://lib.muctr.ru/
https://scifinder-n.cas.org/

KonnuecTBo KIItO4E — 10CTYN U1 IOJIB30BATENEH
PXTY no IP-agpecam HeorpaHuyeH.

OHJIAMH-CEpPBHUC,
o0ecreunBaroIIni
ITOMCK M aHAJIU3
uHdopmaiuu B
00JIaCTH XMMUH,
OMOXHMUH,
(hapmareBTHKH,
TCHETHKH,
XHUMHYICCKOMN
WH)XEHEPHH,
MaTepHUaIOBEICHUS
, HAHOTEXHOJIOT U,
(hU3HKY, TEOIOTHH,
METaJUTYPTHH U
JIPYTUX CMEKHBIX

JUCLUIUIMH.
Wiley [IpuHaIeKHOCTD — CTOPOHHSS John Wiley &
Journals HamuonansHas moammcka Sons, Inc. —
Database (MunoOpuayku+ PODI) KpyIHeiiee
aKaJeMU4ecKoe
Nudopmannonnoe nuceMo PODOU ot 05.05.2025 r. | U31aTenscTBO ©
Ne 326, 329 MYJIbTUIACIUIIINH

C01.01.2025.r. 1o 30.06.2025 r.

Ccouika Ha caiit- https://onlinelibrary.wiley.com

KonnuecTBo KIr0O4€ — 10CTYN U1 IOJIB30BATENEH
PXTY no IP-anpecaM HeorpaHHU4eH.

Hacrpoiika ynaneHHoro gocrynma:
https://www.wiley.com/en-us/customer-
success/brightcove-research-training/how-to-access-

wiley-online-library-content-remotely

apHBIM KOHTCHTOM.
B noptdonmo
W3J1aTelIbCTBA
6omee 1600
HAyYHBIX
PEIEH3UPYEMBIX
XKypHaioB, 22 000
KHHUT U
MoOHorpaduii, a
Taxke 250
CIIPaBOYHHUKOB H
SHIUKIIONE UM,
Wiley Journal
Database u Wiley
Journal Backfiles —
IOJIHOTEKCTOBEIE
KOJIJICKITUH,
KOTOpHBIC
BKJIFOYAIOT B ce0s
KaK TeKyIIue, Tak U
apXUBHBIE
BBIITYCKH U3 Oosiee
gem 1700
KypHAIIOB
M3aTEIbCTBA,
OXBaTBLIBAIOIIHE
TaKue 00JIaCTH KaK
T'yMaHUTapHEIE,
€CTCCTBCHHBIC,
0OIIIECTBEHHBIE U
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https://onlinelibrary.wiley.com/
https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely
https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely
https://www.wiley.com/en-us/customer-success/brightcove-research-training/how-to-access-wiley-online-library-content-remotely

TEXHUYECKHUE
HayKH, a TaK¥Ke
CEJIbCKOE
XO3SHCTBO,
MEIUINHY U
3/IpaBOOXpaHEHUE.
I'nmyomna nocryna:
1997 - 2004 rr. (10
30.06.2025 r.);
2025 .
(6eccpouHo)

Questel.
baza nanabIx
Orbit
Premium
edition

[IprHaIe)KHOCTh — CTOPOHHSS
HanwonanbHasg nmoamnucka
(Muno6puayku+ PODI)

Nudopmanmonnoe muceMo PODU ot 25.04.2025 1.
Ne 310

C 01.01.2025.r. 1o 30.06.2025 r.
Ccbuika Ha caiit- https://www.orbit.com

KosmnuecTBo Kitoueit — 10CTyn AJIsl OJIb30BaTENEH
PXTY no IP-agpecam HeorpaHuyeH.

VY naneHHsbIi 10ocTyn K pecypey Tosbko yepe3 SAML
(Security Assertion Markup Language)
ayTeHTH(UKALIUIO.

Orbit Premium
edition (Orbit
Intelligence
Premium) — 6asa
JTAaHHBIX
IIATCHTHOTO
TTIOMCKa,
00BbEIMHSIOIAS
uHdopmaIuio o
Oonee uem 122
MMJIJTHOHAX
ITaTCHTHBIX
nyOuKaIui,
MOJIYYCHHYIO U3
120
MEXTYHAPOIHBIX
IMaTEHTHBIX
BEIOMCTB,
BKJIFOYas
PocllarenT,
Bcemupnyro
OpraHU3aIIIo
WHTEJUICKTyaJIbHON
COOCTBEHHOCTH
(BOUMCO),
EBpomneinckyro
MaTEHTHYIO
opranuzanuto. baza
BKJIFOYAET HE
TOJIBKO
3apEeTUCTPUPOBAHH
BI¢ MATEHTHI, HO B
JIOKYMEHTBI OT
CTaauu 3asABKU JI0
perucTpaIm.
BonpmmHcTBO
JTIOKYMEHTOB
coziepxar
AHHOTAIlMH Ha
aHTIINHACKOM
SI3BIKE, TTOJTHBIE
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https://www.orbit.com/

TEKCTHI
JTIOKYMEHTOB
MPUBOJISTCS HA
SI3BIKE OpUTHHAJIA.

DIIEKTPOHHBI
€ pecypcenl
n31aTcjIbCTB
a SAGE
Publications
eBook
Collections

[IprHaIe)KHOCTh — CTOPOHHSS
HanwonanpHasg nmoamnucka
(Muno6puayku+ PODI)

Nudopmanmonnoe mucbmo PODU ot 30.10.2022 1.

Ne 1403
C 01.11.2022.r. — Geccpo4HO

CchUIKa HaA CaliT —
https://sk.sagepub.com/books/discipline

KonnuecTBo KiItoueit — JOCTym ISl IOJIb30BaTeNen
PXTY no IP-agpecam HeorpaHu4eH.

eBook Collections
- IOJIHOTEKCTOBAs
KOJIJIEKITHS
ANEKTPOHHBIX KHUT
(MoHOTpadwuii)
U3/1aTebCTBA
SAGE Publications
10 Pa3IUIHBIM
001acTIM 3HAHHUH.

I'myOuna poctyma:
1984 - 2021 rr.
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https://sk.sagepub.com/books/discipline

World
Scientific
Publishing
Co Pte Ltd.
baza ganHbIX
World
Scientific
Complete
eJournal
Collection

IIpuHaUIeKHOCTD — CTOPOHHSA
HammonansHas moamucka
(Muno6pnayku+ PODI)

Nudopmannonnoe nmucbmo PODU ot 15.06.2023 .

Ne 883

C01.11.2022.1. 10 01.06.2025 .
Ccouika Ha caiit- https://www.worldscientific.com

KosmmuecTBo Kiroueit — 10CTyn AJIsl OJIb30BaTENEH
PXTY no IP-anpecam HeorpanuyueH

World Scientific
Complete eJournal
Collection —
MYJIbTUIUCHUIIINH
apHas
ITIOJIHOTCKCTOBAs
KOJUJICKIIUS
JKYpHAaJIOB
MEXIYHApOIHOIO
HAay4YHOI'O
N31aTCJIbCTBA
World Scientific
Publishing,
KOTOpas
OXBaTbIBACT TAKHUC
TCMAaTHKH, KaK
MaTeMaTHKa,
¢busnka,
KOMIIBIOTCPHLIC
HayKH,
HHXCHCPHOC ICJIO,
HayKI/I O XXKU3HH,
MEIUIIMHA U
COIIUAJIBHEBIC
Hayku. Ocoboe
BHUMAHHC B
KOJIJICKIINHN
YIEJIEHO
HUCCICOOBAHUAM
Asmnarcko-
THUXOOKEAHCKOI'O
peruoHa, KOTOPLIC
00BbEeINHEHEI B
TpyIILy )XYpHaI0B
Asian Studies.
I'my6una nocryna:
2001 — 2025 rr.

ONEKTPOHHBI
€ pecypcehl
Springer
Nature

[TpuHa1EKHOCTH — CTOPOHHSAS
HanumonanpHas noanucka
(Muno6pnayku+ PODI)

HNHupopmalinoHHOE TUCHMO
POOU ot 29.12.2022 r. Ne 1948

beccpouno

CchbUIKa Ha CalT-
http://link.springer.com/

Springer Journals
— TIOJIHOTEKCTOBAs
IIoJIMTEMAaTNYCCKaA
KOJUIEKLIUS
JKYpHaJIOB
U3/1aTENIbCTBA
Springer o
pa3IUuYHBIM
OTpaciisiM  3HAHU,
KOTOpasi BKJIIOUAET

Ooiee 2 900
HanMEHOBaHU M
JKypHaJIOB 1 (o)
JHUCIHUILIMHAM:
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https://www.worldscientific.com/
http://link.springer.com/

I'mybuna mocryma:
1997 - 2024 rr.

Beccpouno Nature Journals —
INIOJTHOTEKCTOBAs

CchlIKa Ha CalT- KOJITICKITHS

https://www.nature.com JKYPHAJIOB
n3garcijibCTBa

Nature Publishing
Group, BXOJSIIETO
B TPy
KoMIaHui Springer
Nature,
BKJIIOYarouasa
JKYpHAaJIbI
N31aTCJIbCTB
Nature, Academic
journals, Scientific
American u
Palgrave
Macmillan.

I'my6una nocryna:
2007 - 2024 rr.

Beccpouno Adis Journals -
HOJIHOTEKCTOBAS

Cchplika Ha caifT- KOJUIEKLIUS

http://link.springer.com/ KYpHAJIOB u
UH(GOPMaIMOHHBIX
OroyieTeHen

n3garennscTBa Adis,

pa3MenieHHas — Ha
wiatpopme
Springer  Nature.
Konmnexuus
BKJTIOYAET 19
PELeH3UPYEMBIX
KYpHAIIOB 1o
MEIUIINHE,
OMoMenuIMHE U
(apmMakosioruu.

I'myOuna pocryma:
2020 - 2024 rr.

KonmnuectBo knrouei — noctyn ais noas3zoareneid PXTY no IP-agpecam
HEOTPaHHWYEH.

Hacrpoiika ynanenHnoro gocrymna k pecypcam Springer Nature Ha CTpaHHUIIE
Remote Access caiita n31aTeiIbCTBA.
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https://www.nature.com/
http://link.springer.com/

ONEKTPOHHBI
€ pecypcehl
Springer
Nature_Phys
ical Sciences
&
Engineering
Package

IIpuHaUIeKHOCTD — CTOPOHHSA
HammonansHas moamucka
(Muno6pnayku+ PODI)

HudopmaninoHHOE TUCHMO
PODU ot 20.03.2024 r. Ne 254
beccpouno

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

1. Springer
Journals — 6a3za
JAaHHBIX,
cojiepKalas
IIOJIHOTEKCTOBBIC
JKYpHAaJIbI
n3garcijibCTBa
Springer (ronx
m3nanus - 2024 r.),
a UMEHHO
TEMATNUYCCKUC
KOJIJICKIIN
Physical Sciences
&Engineerin
gPackage na
maTdopme
https://link.springer
.com/

beccpouno

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

2. Nature Journals -
0a3a JaHHBIX,
coJieprkarias
MOJTHOTEKCTOBBIE
KypHaiusl Nature
Publishing Group,
a uMeHHO Nature
journals (ron
n3nanus - 2024 1.)
TEMaTHUYECKOU
KOJUICKIIUHU
Physical Sciences
& Engineering
Package Ha
mathopme:
https://www.nature.
(60)

KonnuecTBo ximroueit — noctyn uist nons3osareneit PXTY no [P-agpecam
HreopanuueH. Hactpolika yganeHHOro 1octyna K pecypcam Springer
Nature Ha cTtpannne Remote Access caliTa U31aTeNbCTBA.

ONEKTPOHHBI
€ pecypcehl
Springer
Nature_Soci
al Sciences
Package

[IpuHa Ie)KHOCTh — CTOPOHHSIS
HanwonanbHasg nmoamnucka
(Muno6puayku+ PODI)

HNupopmaninoHHoe TUCHMO
PO®OU ot 20.03.2024 1. Ne 254

beccpouno

CchUIKa HA CalT-

1. Springer
Journals - 6aza
JIAHHBIX,
coJieprkarias
MTOJIHOTEKCTOBBIE
KypHAITBI
W3/1aTeNbCTBA
Springer (rox
m3manus - 2024 1.),
a IMEHHO
TEMaTHIECKYIO
kosutekmuio Social
Sciences Package
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http://link.springer.com/
https://www.nature.com/

http://link.springer.com/

Ha matdopme:
https://link.springer
.com/

beccpouno

CcpUIKa Ha CalT-
https://www.nature.com

2. Nature Journals -
0asa JaHHBIX,
coJieprkarias
ITOJTHOTEKCTOBBIE
KYPHAJIBI
U3/1aTeNbCTBA
Springer (ron
u3nanus - 2034 1.),
a UMCHHO
TEMAaTUYCCKYIO
Kosutekiro Social
Sciences Package
Ha T1aTgopme:
https://link.springer
-com/

KonuuectBo knroueit — nocryn juist noas3oBareneid PXTY no [P-agpecam
HeorpanndeH. HacTpolika yaieHHOro J0CTyIa K pecypcam Springer
Nature Ha cTtpanuiie Remote Access caiita U31aTelIbCTBa.

10. | baza gannbix | [IpuHaANIEKHOCTH — CTOPOHHSSA Springer eBook
2021,2023 HanunonanpHas moanucka Collections —
eBook (MunoOpunayku+ PODI) MOJTHOTEKCTOBAS
Collectionss apXHUBHas
Springer Nudopmanmonnoe mucbmo PODU ot 02.08.2022 r. | KOJUIEKIUSA
Nature Ne 1045 JJIEKTPOHHBIX KHUT

HNndpopmannonnoe nucemo POOU ot 29.12.2022 r. | uznarenscTBa

Ne 1947 Springer Nature Ha
AHTJIMHACKOM SI3BIKE

beccpouno o pa3IuYHBIM
OTpAacCIIsIM 3HAHUU.

Ccblika Ha calT

http://link.springer.com/ I'myOuna goctyma:

O HacTpoiikax yJaJeHHOTO JIOCTYIa K pecypcam 2005 - 2010 rr.;

Springer Nature Ha cTpanuie Remote Access caiita | 2018 - 2024 rr.

U3]1aTEeNIbCTBA.

KonnuecTBo Kkitoueit — 1oCTyn AJ1sl OJIb30BaTeNei

PXTY no IP-agpecam HEOIrpaHUUEH.

11 | Onextponus! | [IpuHamIeKHOCT — CTOPOHHSS AIPP Journal

10 | € pecypchl HanmonansHas moanucka Collection - 6aza
AIPP Digital | (MunooOpuayku+ PODI) JTAHHBIX,

Archive coJieprkaras
n3narensctB | Mapopmanronnoe nucekMo POOU ot 29.12.2022 1. apXVBHYIO
a American | Ne 1945 MOJIHOTEKCTOBYIO
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http://link.springer.com/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/
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http://link.springer.com/

Institute of

KOJUTIEKIIUIO U3 29

Physics JKYPHAJIOB u
Publishing Beccpouno cOOpHUKOB
KOH(epeHImiA
CcbLika Ha calT- M3/1aTeNIbCTBa
https://scitation.org American Institute
of Physics
KonudecTBo KiTr04eit — 1OCTYI U1 MMOJIb30BaTeeh Publishing. B
PXTY no IP-anpecam HeorpanuueH obnacTtu
MPUKJIATHON
¢buzukn u
CMEKHBIX 00J1aCTIX
3HAHHUS.
['myOGuna
nocrymna:1929-
1998 rr.

12. | Dnexrponns! | [IpuHaANEKHOCTH — CTOPOHHSSA AIPP Ebook
€ pecypchbl HanunonansHas moanucka Collection | +
AIPP E- (Muno6puayku+ PODI) AIPP Ebook
Book Collection Il —
Collection | | Uudopmarmonnoe nrucbmMo POOU ot 31.10.2022 1. | MOJHOTEKCTOBBIE
+ Collection | Ne 1404 KOJUIEKIIUY KHUT
1 U3JaTeIbCTBA
W3]1aTEILCTB American Institute
a American | C 01.11.2022 r. — 6eccpouHO of Physics
Institute of Publishing B
Physics Cchuika Ha caiit- https://scitation.org/ebooks obyactu
Publishing IPUKIAIHOM U

KonnuecTBo Kkiroueit — 1oCTyn AJ1sl OJIb30BaTeNei XUMHYECKON

PXTY no IP-agpecam Heorpanudex ¢u3uku, ONOIOTHH,
JHEPTeTUKH,
ONTUKH, (POTOHUKH,
MaTepHUaIOBEICHUS
Y HAHOTEXHOJIOTHiA
U Jp.
I'my6una nocryna:
2020 - 2022 rr.

13. | Bentham [TprHAANEKHOCTD — CTOPOHHSIS Bentham journal
Science Hanunonanshast moamnucka (Munobpuayku+ PODI) | collection —
Publishers MOJTHOTEKCTOBAS
baza nannpix | Undopmannonnoe nucekmo POOU ot 24.08.2022 r. | KOMIEKIUSA
Journals Ne 1136 KYpHAJIOB

W3/1aTeNbCTBA
beccpouno Bentham Science,
KOTOpOe
Ccblka Ha calT — nyOJIuKyeT
https://eurekaselect.com/bypublication Hay4HBbIE,
C vHCTpYKIHEH TT0 HACTPOMKE yIAICHHOTO JOCTYNa | TEXHUYECKHE U
MO>KHO O3HAKOMHUTHCS IO CCHUIKE MEIUITTHCKUE
W3JIaHus,
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https://scitation.org/
https://scitation.org/ebooks
https://eurekaselect.com/bypublication
file:///C:/Users/student11/Downloads/Guide_to_Access_Bentham_Content_via_OpenAthens_Shiboleth-1.pdf

KonunuecTBo kirouel — 1ocTyn 171 NOJIb30BaTeENEH
PXTY mno IP-anpecam HeorpanuyeH.

OXBAaTBLIBAIOIIIE
pazIuyHbIe
00J1aCTH OT XUMHH
1 XUMHYECKOM
TEXHOJIOTHH,
WH)XEHEPHH,
(hapmareBTHYECKU
X UCCIIENOBAaHUHN U
pa3paboToK,
MEIUIMHEI 10
COILIMATILHBIX HAYK.

I'myOuna pocrymna:

2000 - 2021 rr. (mo
01.06.2025.) ;
2022 - 2025 rr.

14.

Bentham
Science
Publishers
baza manHBIX
eBooks

[TpuHAICKHOCTh — CTOPOHHSS
Harmonanpsuas noanucka (MunobpHayku+ PODN)

Nudopmanmonnoe nmucemMo PODU ot 08.09.2022 .
No 1217

beccpouno

Ccpuika Ha caitt — https://eurekaselect.com/bybook

KonnuecTBo kiroueit — 1oCTyn AJ1sl OJIb30BaTeNei
PXTY no IP-anpecam HeorpaHuyes.

Books —
HOJTHOTEKCTOBAs
KOJIICKITHSI
AIIEKTPOHHBIX KHUT
U3aTeIbCTBA
Bentham Science
Publishers, B
KOTOPYIO
BKJTIOYCHBI
W3/1aHHS 110
CIICAYIOIIAM
00J1aCTsIM HayKH:
XuMus, pusuka,
MaTepHaIoBeeHIE
, CTPOHOMUISI,
OITHKA, (POTOHUKA,
SHEpreTHKa,
UH)KEHepus,
MaTeMaTHKa,
CTaTUCTHKA,
UHpOpPMATHKA U
BBIUUCIIUTENbHAS
TEXHUKA,
MeINIIHA,
¢dapmakosorus,
OKpY Karomias
cpena, OusHec,
HYKOHOMHKA,
(uHaHCHI U Jp.

I'my6una
noctyna:2004 -
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https://eurekaselect.com/bybook

2022 rr.

15.

EBSCO
eBook

[IpuHAAIEKHOCTH — CTOPOHHSS
Harmonanpsuas noanucka (MunobpHayku+ PODN)

Nudopmarnmonnoe nmuceMo PODU ot 28.04.2023 .
Ne 708

beccpouno

CchLIKa Ha CalT —
https://web.p.ebscohost.com/ehost/search/basic?vid=
0&sid=d6f3a513-2512-4b52-bd8c-
41f40c184aed%40redis

KonnuecTBo KiItoueit — JOCTyM ISl TOJIb30BaTeNeH
PXTY no IP-agpecam HeorpaHu4eH.

VY naneHHslid JOCTYII IO MHAUBUIYAIbHON
perucTpanuu.

EBSCO eBooks —
HOJTHOTEKCTOBAS
MEXTUCIMIUTHHAPH
ast KOJUIeKIIuS,
KOTOpast BKIIOYAET
6oxee 5000
AIIEKTPOHHBIX KHUT
OT BEIYIINX
HAay4YHbBIX U
YHUBEPCHUTETCKHX
U3/1aTeIbCTB U
OXBAaThIBAaET
LIUPOKUH CIEKTP
TeM: OM3HEC,
BCEMHpHas
VCTOPHS,
WH)KEHEPHS,
JIUTEPATypPOBEICHH
€, MeINIIHA,
oOpa3oBaHue,
MTOJTUTOJIOTHS,
peurus,
COIIMAITbHBIC
HayKH,
TEXHOJIOTHH,
¢dunocodus,
HYKOHOMHKA,
S3BIKO3HAHME U JIP.

I'my6una nocryna:
2011 - 2023 rr.
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https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis
https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis
https://web.p.ebscohost.com/ehost/search/basic?vid=0&sid=d6f3a513-2512-4b52-bd8c-4ff40c184aed%40redis

16. | Hayunslie [IpuHagIeKHOCTD — CTOPOHHSA ITonHoTekcTOBAs
JKYpHAJIBI Hannonansuas noamucka (MunoOpuayku+ PODU) | komnekius
PAH KypHaJIOB
Nudopmanmonnoe nuceMo PODU ot 29.10.2024 r. | Poccuiickoii
r. Ne 1080 aKaJeMHH HayK
BKIItO4aer 141
beccpouno HAaMMEHOBAHUE
KYpHAJIOB,
Ccpuika Ha caiit — https://journals.rcsi.science/ OXBAaTBIBAIOIINX
pa3Iu4HbIe
Hoctyn ocymectsisierca Ha ocHoBe [P-anpecos Hay4HbIE
YHHUBEPCUTETA U NIEPCOHATBLHON PETUCTpallin CHEIHAIbHOCTH.
I'my6una nocryna:
2023-2025
beccpouno

BecruiaTHble apXHUBHBIC KOJUICKIMH, IpHoOpeTeHHbie MUHOOPHAYKH ISl BY30B.

ApxuB U3nareascrBa American Association for the Advancement of Science.llaker
«Science Classicy» 1880-1996

Apxus U3narenscrea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narenscrBa Macturyra dbusuku (Bennkoopuranus). ITaker «Historical Archive
1874-1999» ¢ nepBOro BHITYCKA KaXKI0r0 KypHaja mo 1999, 1874-1999

Apxus uznareascrsa Nature Publishing Group. ITaker «Nature» ¢ nepBoro BbIIycKa
nepBoro Homepa o 2010, 1869-2010

Apxus uznarenscrtsa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIIYCKA KayKIOT0 KypHaia mo 1995, 1849-1995

Apxus n3narenscta Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepsoro
BBIIYCKA KayKAOT0 KypHaia mo 1998, 1890-1998

Apxus n3narenscta Taylor & Francis. Full Online Journal Archives. ¢ mepBoro
BBIIYCKA KayKIOT0 KypHaia mo 1996, 1798-1997

Apxus uznareascrsa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBOro BBITYCKa KaXI0ro xypHaia mo 2011, 1827-2011

Apxus xxypHasoB Koponeckoro xumuueckoro oomiectsa(RSC). 1841-2007

BbecniaTHble Oq)l/llll/la.]'ll)ﬂl)le OTKPbLITBIE PECYPCHI HHTepHeT:

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

Pecypc o0benunsier 6onee 10000 HayqHBIX KYPHAJIOB MO PA3IUYHBIM OTpPACIAM 3HAHUN
(oxoJo 2 MumTHOHOB cTaTei) n3134 cTpan mupa.

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

B 6a3e pa3memieno 6osiee 3000 KHUT MO Pa3IUYHBIM OTPACIIAM 3HAHUM,
npeoCTaBleHHBIX 122 HayYHBIMHU U3/1aTEIbCTBAMHU.

3. BioMed Central https://www.biomedcentral.com/ba3a nanHbIx Bkimogaer 6omnee 300
peLeH3UPYEMBIX KYPHAJIOB [0 OMOMEINIIMHE, MEIUIIMHE U €CTECTBEHHbIM HaykaM. Bce craTby,
pa3MenieHHbIe B 0asze, HaXOasTCsl B CBOOOTHOM JOCTYTIE.

3. DnekTpoHHbIN pecype arXiv https://arxiv.org/
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https://journals.rcsi.science/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://doaj.org/
https://www.doabooks.org/
https://www.biomedcentral.com/
https://arxiv.org/

Kpynueiimum 6ecrutaTHpI apXHUB 3JIEKTPOHHBIX HAYYHBIX MyOIMKAIIANA 110 pa3zeiam
¢u3uKy, MaTeMaTUKU, HTHPOPMATHKH, MEXaHUKH, ACTPOHOMHUU U OMOJIOTUHU. KPUTEPHUEB.

4. Komnekust sxxypuazoB MDPI AG http://www.mdpi.com/

MHoroAMCIUITTMHAPHBINA TU(POBON U3TATEILCKHUIA pecypc BbImyckaet Oomee 120
Pa3HOO0OPA3HBIX SJEKTPOHHBIX J)KYPHAJIOB, HAXOSIIUXCS B OTKPBITOM JOCTYIIE.

5. N3narenscTBO ¢ OTKpBITHIM goctynoM InTech http://www.intechopen.com/

[IepBoe u kpymHeiiiee B MUpPE U3AATEILCTBO, MyOIMKYIOIIEe KHUTH B OTKPHITOM
noctyte, okosio 2500 HayuHbIix uznanuii. OCHOBHAs TeMaTuyecKasi HalpaBJIeHHOCTD -
buznyeckue U TeXHUUYECKHE HayKu, TEXHOJIOTUHU, METUIIMHCKIE HAYKH, HAYKH O )KU3HU.

6. baza nannbpix xumuueckux coenuHennit ChemSpider
http://www.chemspider.com/

ChemSpider — sTo GecriatHast XuMuuecKas 6a3a JaHHBIX, IPEIOCTABIISIONMIAS OBICTPBIN
JocTym K Oosiee yeM 28 MUJUTMOHAM CTPYKTYP, CBOMCTB M COOTBETCTBEHHON HHPOpMAIUU.
Pecypc npunamiexur KoponeBckomy xumuueckomy odmectBy Benmnkoopurtanuu (Royal
Society of Chemistry).

7. Kosnexius xypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komiekius >kypHajaoB, B KOTOPBIX MyOIHKYIOTCS OTYETHI O HOBBIX
HCCIICIOBAaHMSIX B O0JIACTH €CTECTBEHHBIX HAYK U MEIIUIMHBI. PEIICH3UPOBAHUE.

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

BenomcTBo o matentam u ToBapabM 3HaKaMm CIIIA — USPTO — npenocrasnsier
CBOOOAHBIN JOCTYI K aMEPUKAHCKUM MaTeHTaM, onyoaukoBaHHbIM ¢ 1976 r. [1o Hacrosee
BpEMsl.

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

[TarenTs! (InbO maTeHTHBIE 3asiBKK) OoJiee SO HAIIMOHATBHBIX U HECKOJIBKUX
MEXIYHAPOJAHBIX MMaTEHTHBIX OIOpPO, B TOM uHclie mociaHble TeKeThl nateHToB CIIIA, Poccun,
®paHuuu, ANoHUH U Ap.

10.  denepanbHBIA UHCTUTYT NMpPOMBbIILIEHHON cobcTBeHHOCTH (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypest ®UIIC cBobonHOrO HocTyma:

- OnekTpoHHble Oroiuerenu. M3o6perenus. [lonesnpie monenu.

- OTKpBITBIE peecTpbl pOCCUNHCKUX N300pEeTEHU U 3asBOK Ha N300peTeHusI.

- Pedepatsl poccuiickux MaTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

- [TonHbBIE TEKCTHI POCCUMCKHUX MATEHTHBIX JOKYMEHTOB U3 MOCIEIHETO
0pUIINATHEHOTO OIOJUIETECHS

11. The Association for Computing Machinery (ACM) — mexxyHapoaHoe
HEKOMMEpPUYECKOE NMPOoPEeCCUOHANBHOE COODOIIECTBO, OCHOBaHHOE B 1947 rony, o0beauHsIOIEeE
npernojiaBaTese, ucciaenoBarenei u CenualncToB B 00JIACTH BBIUMCIUTEIEHON TEXHUKH,
UH(OPMAIIMOHHBIX U KOMIIBIOTEPHBIX TexHoJoruil. Cepiika Ha pecypc: https://dl.acm.org
Cchutka Ha pazzaen Open access: https://www.acm.org/publications/openaccess

12. Annual Reviews — HekoMMepUecKast akaeMUIecKas H31aTeIbCKas KOMIIaHuU,
BbIITyCKaro1as xypHaisl ¢ 1932 rona.

B noprdonmo uznarensctBa 51 xypHai, TeMaTHKa KOTOPBIX OXBaThIBAe€T 00JIaCTH
€CTECTBCHHBIX M COIMAIILHBIX HAYK, HAYK O )KH3HU, ONOMEIUIINHY, SKOHOMHUKY H JIp.

Ccpuika Ha pecypce: https://www.annualreviews.org/

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

13. Cambridge University Press — crapeiiiiiee B MUpe YHUBEPCUTETCKOE U3ATEIBCTBO,
nyOJIMKyrolee uccae1oBaTeabckiue padoThl, CPaBOUHbIE M YU€OHbIE MAaTEPUAIIbI 110 IIUPOKOMY
Kpyry JuciuIuiiH. KOHTEHT u3gaTenbcTBa MpeacTaBlieH Ha oHlaiH-maTgopme Cambridge
Core, Ha koTOpO# HocTynHO 117 *ypHasioB ¥ 372 KHUIM OTKPBITOTO A0CTyNa, 317 xKypHalloB
THOPHUTHOTO JOCTYTIA.

28


http://www.mdpi.com/
http://www.intechopen.com/
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http://journals.plos.org/plosone/
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http://worldwide.espacenet.com/
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https://dl.acm.org/
https://www.acm.org/publications/openaccess
https://www.annualreviews.org/
https://www.annualreviews.org/S2O

Ccoinka Ha pecypc: https://www.cambridge.org/universitypress
Ccpuika Ha paznen Open access: https://www.cambridge.org/core/publications/open-
access

14. The Royal Society of Chemistry BkitogaeT 12 KypHaIOB «30JI0TOT'0» OTKPBITOT'O
JOCTYTa, KPOME TOTO, BCE KypHAJIBI OOIIECTBA SBIISIOTCS THOPUIHBIMU U B HUX MOTYT
Hy6J'II/IKOBaTI>CH MaT€pHraibl OTKPBITOrO JOCTYyIIA.

>KypHaJIBI O6IJ_I€CTB8, OXBAaTbIBAOT OCHOBHBIC XUMHUUYCCKHUEC HAYKHU, BKIIIOYasA CMCIKHBIC
o0JyacT, Takue Kak OmoJsiorusi, Onou3nKa, YHEPreTUKa U OKpYy>KaroIas cpena,
MAallIMHOCTPOCHUC, MATCPUAJIOBECACHUEC, MCIULINHA U (bmm(a.

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

Ccpuika Ha pazaen Open access: https://www.rsc.org/journals-books-databases/open-

access/

15. Taylor & Francis Ha ceromHsIIIHMI IEHb W3JaTEILCTBO BBIMYyCKaeT okoJio 180
JKYPHAJIOB C TIOJIHOCTBHIO OTKPBITHIM JJOCTYIIOM.

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

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

16. U3natensctBo John Wiley & Sons, Inc. BkitouaeT okosio 230 KypHaJIOB «30JI0TOTOY
OTKpbITOr0 Moctyna u 6omnee 1300 ruOpuIHBIX KypHAJIOB.

Ccplika Ha pecypc:

https://onlinelibrary.wiley.com/action/doSearch? AllField=&ConceptiD=15941&startPag
e=

Ccpuika Ha pazaen Open access: https://authorservices.wiley.com/open-research/open-
access/browse-journals.htm

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIOUITIJIMHBI

B cooTBeTcTBUM ¢ yUeOHBIM IJIAHOM 3aHATHS 110 AUCHUTUTHHE «Memoowl uccnedosanusn u
HPOEKMUpPOosanuss CMPYKmypvl U CEOUCME NOBEPXHOCMU (QYHKUUOHATbHHIX MAMEPUAI0e)
npoBoAsATCS B (Qopme JeKIuil, J1abopaTOPHBIX 3aHATHH M CaMOCTOSITENIbHON padoTh
oOyuarorierocs.

11.1. O6opynoBanue, HeoOX0aMMOe B 00pa30BaTEJIBLHOM IpoIEcce:

JlekuvoHHas yuyeOHas ayquTOpus, OOOPYIOBaHHAs TPAJAULMOHHONW y4yeOHOM TOCKOM
W/WIM  OJEKTPOHHBIMH  CpEJICTBaMU  JEMOHCTpauMM  (KOMIIBIOTEp CO  CpPEACTBaMU
3BYKOBOCIIPOM3BENICHHUS, MPOEKTOp, JKpaH) U Yy4deOHOHl Mmebenpio; OHOMMOTEKa, WMEoIas
paboyrie KOMIbIOTEPHbIE MECTa JUIsl 00y4YarOUINXCsl, OCHALIEHHbIE KOMIIBIOTEPAMHU C JIOCTYIIOM K
0a3aM JaHHBIX U BBIX0JI0M B MIHTEpHeT.

Y4eOHble 1abopaTOpUsi MOBEPXHOCTHBIX SIBIEHUN U J1a00OpaTopus TUCHEPCHBIX CHUCTEM,
OCHAIIIEHHbIE HEOOXOIMMOM J1Tab0paTOpHON MeOelblo, aKBAAUCTIIIIATOPOM AD, CYIIMIKON s
npobupok u koib Stegler u ycranHoBkamu, 00ECIIEUMBAIOIIMME BBIMOJTHEHHE Ja00pAaTOPHBIX
paboT B COOTBETCTBUH C YUEOHBIM IIAHOM.

VYcraHoBKU (MIPUOOPHI) I OMPEIETICHUST MMOBEPXHOCTHOTO M MEXK(a3HOTO HATSHKCHHH,
YCTAHOBKH JUISI ONPEeNICHHsI KPAaeBbIX YIIIOB, B TOM uucie roHuoMeTpsl JIK-1 ¢ mporpamMubiM
oOecrieueHreM JUisi 0OpaOOTKM JTaHHBIX, YCTAHOBKU [UIsl OINpEAETCHUs KPUTHYECKON
KOHIIGHTPAallM MHUIEJUI000pa30BaHusl B pPacTBOPAax IMOBEPXHOCTHO-AKTUBHBIX  BEIECTB,
MOHOOOMEHHbIE KOJIOHKH, YCTAaHOBKH JUIsl OIpENEIeHMs 3JIEKTPOKMHETUYECKOro MOTEHIMana
METOIOM 3JeKTpodope3a, pPOTALUOHHBIE BHUCKO3UMETPHI, KAMMJUIAPHBIE BHUCKO3UMETPHI C
HacocoM BakyyMHbIM N86 KN18.KNF, omnrtuueckme wmukpockombl buomen-5 ¢ nmdposoit
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KaMepoit Livenhuk, CHEKTPOPOTOMETPHI OJTHOJTyYEBBIC CD-102, (boTromeTphl
¢dorosnextpuueckue KDPK-3-01, pH-merper mumnmBonsT™eTpbl pH-420,Bechl MOpPIUOHHBIC
ANDHT-500, memanka marautHas 0e3 mogorpesa MM-135 Tagler, smekrpudeckas minTKa
IRITIR-8004,  naGopaTopHblii  BBICOKOCKOPOCTHOM  romoreHusarop-memanka  XNF-
DYSTEGLER, koHIyKTOMETPBI, TOPCHOHHBIE BECHI.

11.2. YuyeOHO-HATIAAHBIE IOCOOHMA:
Y4eOHO-HarIIAHBIE TOCOOHS HE PETYCMOTPEHBI

11.3. Komnbrorepbl, HHPOPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHbIE CETH, ANNAPATHO-
NMPOrpaMMHbIE U ayANOBU3YaJIbHbIE CPEACTBA:

[TepcoHanbHble KOMIIBIOTEPHI, YKOMILUIEKTOBaHHbIE mpourpeiBateasiMu CD u DVD,
NPUHTEPAMH U TPOTPAMMHBIMU CpPEJCTBAMH; TPOCKTOPHI W 3KpaHbI; LU(POBBIE KaMEpEI;
KONUPOBaJIbHBIE alllapaThl; JOKAJIbHAs CETh C BBIXOJOM B VIHTEpHET.

11.4. [leuaTHbIE U JIEKTPOHHbIE 00pa3oBaTe/ibHbIEe U HH(POPMALIMOHHBIE PECYPCHI:

NudopmaninoHHO-METOAUYECKHE MaTepuaibl: y4eOHble MMOCOOUS MO JUCHUILIMHE,
pa3gaToOYHBIA MaTepual K pasjzienam JEKIHOHHOIO Kypca.

DOneKTpoHHBIE 00pa3oBaTeNbHBIE PECYPCHI: 3JEKTPOHHBIE MPE3CHTAMU K pasjaeiaam
JEKIIMOHHOTO Kypca; y4eOHO-METOIUYeCKHe pa3pabOTKH B DJIEKTPOHHOM BHJE; CIIPABOYHBIC
MaTepuaibl B TMEYaTHOM W SJIEKTPOHHOM BHUJE; KadeapanbHas OHOIMOTEKa SIEKTPOHHBIX

PI3I[21HHI>1 U JUCCCPTALITMOHHBIX pa60T, BBIITOJIHCHHBIX aClIMpaHTaMU U COTPYAHUKaMHU Ka(beﬂpm.

11.5. IlepeyeHb JIMLEH3HOHHOTO IPOrPAMMHOI0 O0ecreYeHus :

[lonHbIl nepeyeHb JMIEH3MOHHOTO IPOrpPaMMHOIO O0O€CleYeHMs] NPEJCTaBIEH B
OCHOBHOI1 00pa3oBaTeIbHON IpOrpamMme.

PexBuU3UTHI Cpox
\Ne HaumeHnoBaHue MPOrpaMMHOIo0 KosnuuectBo OKOHYAHMUA
n/n NMPOAYKTA Aororopa JINIEH3U aeicTBUs
MOCTABKH
JIMLEeH3UH
KonTpakr 20 nuueH3uit s OeccpouHas
1 ABBYY FineReader 10 Professional Ne 143- aKTHUBAllUH Ha
' Edition 1642A/2010 | pabounx CTaHIHUIX
or 14.12.10
KonTpakr 5 nuueHsuit s OeccpouHas
) CoreIDRAW Graphics Suite X5 Ne 143- aKTUBAIMK Ha
" | Education License 1649A/2010 | paGoumx CTAHIUSX
or 14.12.10
Kontpakt 1 nuuensus i OeccpouHas
3 VYnpasienue npoekramu Project Ne 143- aKTUBALUU Ha
' expert tutorial 1645A/2010 | pabounx CTaHIUAX
or 14.12.10
HewuckirountenpHast JIMIEH3US Ha Kontpakr | CereBas nunieH3usi | OeccpouyHas
4 | menonbsoBanie SOLIDWORKS No28- Ha 200
" | EDU Edition 2019-2020 Network - 352A/2020 | monb30BaTENneH
200 Users oT
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26.05.2020

Kontpakr | CereBas nunieH3ust | OeccpouyHas
. .. Ne 90- Ha 200
5. SolidWorks EDU Edition 2020-2021 1339A/2021 | moms3osarencit
Network - 200 U 6eccpounas Sers or
07.09.2021
Kontpakt YueOHbIit oeccpouHas
Nel189- KOMILIEKT
24025A/2023 IPOTrPaMMHOTO
HewucknrounTenbHas JIMIICH3US Ha or obecrieueri
15.01.2024 | KOMIIAC-3D v21
6. MIPaBO UCIOJIL30BaHUS Y4eOHOTO "IpoekTipopanie
komiuiekta Kommac-3D v21 na 50
mecr KTIIIT "
KOHCTPYHPOBaHHUE
B
MAaIIMHOCTPOCHUM "
Ha 50 mecT
Kontpaxr 25 muuensuii uis | 6eccpodHas
) Ne 143- aKTHUBAIlMHU Ha
7. | Cpena paspadoriu Delphi 1645A/2010 | pabounx cTaHIUAX
or 14.12.10
Kontpakt 1 muneH3us mIst oeccpouHas
) Ne 143- aKTHUBaIlNU HA
8 Cpena paspadotiu C+ Builder 1642A/2010 | pabouyux CTaHIUAX
ot 14.12.10
Cpena pazpadotku Simulink Control Kontpakt 25 nuueH3ui s oeccpouHas
9 Design Classroom new Product From Ne 143- aKTUBAIMK Ha
" | 2510 49 Concurrent Licenses (per 1642A/2010 | pabounx CTaHIMIX
License) or 14.12.10
KonTpakr 1 muneH3us s 6eccpouHas
10 Cucrema NpoeKTUPOBaHUS Ne 143- aKTHBAIIUU HA
" | CA ErWin Modeling Suite Bundle 1642A/2010 | pabounx CTaHIHMIX
or 14.12.10
Kontpakt 1 muuensusa nig oeccpounas
11 OriginPro 8.1 Department Wide Ne 143- aKTUBAIlMU Ha
" | License 1642A/2010 | pabounx cTaHIIUAX
ot 14.12.10
Iporpavya oGpaGoTK KonTpakr 1 nmuneH3us it 6eccpouHas
12. | skCTIepUMEHTATBHBIX JTaHHBIX Ne 143- AITHBALIH fa
BioOffice ultra 1642A/2010 | pabouux CTaHIHAX
or 14.12.10
Iporpavya oGpaGoTK KonTpakr 1 nuuen3us s 6eccpouHas
13. | skciepuMEHTAIBHBIX JAHHBIX Ne 143- ARTHBAIIHI Ha
Chemdraw pro 1645A/2010 | pabouux cTaHIUAX
or 14.12.10
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Kontpakt 1 muuensusa qug OeccpouHas
[Tporpamma o6paboTKH
14 N Ne 143- aKTUBaIlUMU Ha
' éhC:;E?:;Ij?;BHHX FIAHHBIX 1645A/2010 | pabodux CTaHIIUAX
or 14.12.10
KonTpakr 3 UIeH3ul 11 oeccpouHas
15 MATLAB Academic new Product No 143- aKTHUBALIUU HA
" | Group Licenses (per License) 1642A/2010 | pabounx CTaHIMIX
or 14.12.10
MATLAB Classroom Suite new KJEH?EKT 2salimue:3m ;[;151 Oecepounas
o - THUBAIlUU H
16. | Product From 25 to 49 Concurrent H
Licenses (per License) 1642A/2010 | pabounx CTaHIMIX
P or 14.12.10
KonTpakr 25 nuneH3un i oeccpouHas
Instrument Control Toolbox
Ne 143- aKTHUBaIlU HA
17. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | pabormx cranmmsx
P or 14.12.10
. Kontpaxr 25 muuensuii it | 6eccpodHas
Image Processing Toolbox
Ne 143- aKTHUBaIlU Ha
18. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | padormx cranumsix
P or 14.12.10
. KonTtpakr 25 nuueH3uH oad oeccpouHas
Fuzzy Logic Toolbox Classroom new
Ne 143- aKTHUBaIlU Ha
19. | Product From 25 to 49 Concurrent
Licenses (per License) 1645A/2010 | pabounx CTaHIUAX
P or 14.12.10
e Kontpaxr 25 muuensuii it | 6eccpodHas
System Identification Toolbox
Ne 143- aKTHUBaIlUU HA
20. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | paGounx craniusix
P ot 14.12.10
. KonTpaxr 25 nuueH3uit s OeccpouHas
Curve Fitting Toolbox Classroom
Ne 143- aKTHBaIlMU Ha
21. | new Product From 25 to 49
Concurrent Licenses (per License) 1649A/2010 | padorix cranuisx
P or 14.12.10
Statistics Toolbox Classroom new K;:IIZ?;KT zifflieffjim Occepounan
22. | Product From 25 to 49 Concurrent - &
Licenses (per License) 1642A/2010 | pabounx cTaHIUAX
P ot 14.12.10
o KonTpakr 25 nuueH3uit s OeccpouHas
Global Optimization Toolbox
Ne 143- aKTHUBaIlMX Ha
23. | Classroom new Product From 25 to
49 Concurrent Licenses (per License) 1649A/2010 | pabormx cranusx
P or 14.12.10
. . . . KoHnTpakt 25 nuueHsui s OeccpouHas
Partial Differential Equation
Ne 143- aKTUBaIlUMU Ha
24. | Classroom new Product From 25 to
. . 1642A/2010 | pabouux CTaHIHIX
49 Concurrent Licenses (per License)
or 14.12.10
25. | Optimization Toolbox Classroom KoHTpakT 25 nUIeH3uH It OeccpouHas
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new Product From 25 to 49 Ne 143- aKTHUBaLMU Ha
Concurrent Licenses (per License) 1649A/2010 | pabo4mx CTAHIHSIX
or 14.12.10
. KonTpakr 25 nuueH3ud aag oeccpouHas
Curve Fitting Toolbox Classroom
Ne 143- aKTHUBaIlMU HA
26. | new Product From 25 to 49
Concurrent Licenses (per License) 1643A/2010 | padormx cranuisx
P or 14.12.10
Konrpaxr 10 nmunensuii it | Oeccpounas
L. . . Ne 143- aKTHUBaIlU Ha
27. | NI Circuit Design Suite 1645A/2010 | pabounx cTaHIUAX
or 14.12.10
KonTpakt 13 nuueHsun misa oeccpouHas
HeuckmrounrenbHas JINIEH3US Ne 90- AKTHBALLH Ha
28 OriginL.ab ORIGINPRO- New 1339_A/2021 a004YMX CTAHIIUAX
" | License Node-Lock License Singl o P i
T
Seat EDUCATIONAL 07.09.2021
Kontpaxr 13 nmunensuii it | O6eccpodHas
HGI/ICKJ'IIO‘II/ITCJH)HHJI JIMOCH3UA
.. . Ne72- aKTHUBAIlMHU Ha
29 Originlab Annual Maintenance 993A/2022 ABOMIX CTANIINSX
" | Renewal OriginPro 2022b Perpetual or P i
Node-Locked Academic Licens 99.08.2022
Kontpakr 24 nuneH3un s OeccpouHas
] Ne 62- aKTHUBAIMHU Ha
WINDOWS 8.1 Prof nal
30. ] OWS 8 ofessional Get 642A/2013 | pabounx CTaHIUAX
Genuine
oT
02.12.2013
Kontpakr | 150 nunensuii ans | OeccpouHas
51 | WINHOME 10 Russian OLV NL ; 5;;502 . angzzauf;Hiﬂx
" | Each AcademicEdition o pabotitx CTant
T
26.05.2020
Kontpakt 24 nuneH3uu Uit oeccpouHas
Ne 62- aKTHBaIlNU Ha
32. | Micosoft Office Standard 2013 645A/2013 | paboYMX CTAHIUSIX
oT
02.12.2013
Kontpakr | 150 munensmii uis | 12 mecsines
Mi ft Office Standard 2019 Nel75- aKTHBAIlMU Ha (exxeromHoe
Icrosoft Office Standar 2629A/2019 | paGouux crammmsax | TpOUICHHE
B cocrase:
. Word OT MOJIHUCKH C
33. 30.12.2019 MIpaBoOM
* Excel mmepexoaa Ha
e Power Point o 6Hp013néHH
e QOutlook yio
BEPCHIO
MPOJyKTa)
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34.

Kaspersky Endpoint Security mus
ousHeca — CtangapTHblid Russian
Edition

Horosop Ne
99-155DA-
223/2024 ot
25.11.2024

24 mecaua
(mpoanenue
MOJIUCKH C

IPaBoOM
nepexojia Ha
O0OHOBIIEHHYIO
BEPCUIO

IPOAYKTa)

35.

iSpring Suite Max

Horosop Ne
99-155DA-
223/2024 ot
25.11.2024

1 muuen3us mig
aKTHUBAIlMHU Ha
pabouYnX CTaHITUSAX

02.12.2025

36.

iSpring Suite Bepcust 11

Horosop Ne
99-155DA-
223/2024 ot
25.11.2024

1 munen3us s
aKTHUBaILMHU Ha
paboumx CTaHIMIX

02.12.2025

37.

IInaner Munn

Horosop Ne
99-1550A-
223/2024 ot
25.11.2024

30.09.2025

38.

Astra Linux Special Edition mis 64-x
pa3psaHO# TIaThopMel Ha 6aze
MIPOIIECCOPHON apXUTEKTYpHI X86-64

Kontpakr
Nel89-
2405A/2023
oT
15.01.2024

60 nuneH3ui st
aKTUBAIlUU Ha
pabounXx CTaHIUAX

oeccpouHas

39.

COMSOL Multiphysics, JInensus Ha
y4eOHBIH
knacc (CKL)

KonTpakr
Ne 109-
1325A/2023
oT
22.09.2023

oeccpouHas

40.

COMSOL Multiphysics, I[lnaBatorias
cereBas
nunensus (FNL)

Kontpakr
Ne 109-
1325A/2023
oT
22.09.2023

o6eccpounas

41.

Antnmiarnar.BY3 5.0

Kontpakt
Ne 13-
143K/2025
oT
30.04.2025

19.05.2026
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12. TPEBOBAHHSA K OHEHKE KAYECTBA OCBOEHMUMSA ITPOI'PAMMDbI

HauMmenoBanue
pa3aesioB

OCHOBHBIE ITOKa3aTeIIN OLICHKU

DopMBbI H METO/IbI
KOHTPOJIS U
OIIEHKH

Pazgen 1.
BzaumocBs3b
TEXHOJIOTMYECKUX
XapaKTEPUCTUK
MMOBEPXHOCTH
TBEPJBIX TEJ C UX
KOJUIOMHO-
XUMHAYECKUMU
CBOMCTBaMH

3naem:

- COBPEMEHHBIE HayuyHble€ JIOCTH)KEHUS U
NEPCIIEKTUBHBIE HaIpaBJICHUS paoor,
IOCBSIIEHHBIX METO/JaM  MCCIENOBaHUS U
IIPOEKTUPOBAHHUS OCHOBHBIX CBOICTB
IIOBEPXHOCTH;

- BO3MOXXHOCTHU ¥ OTPAaHUYECHMSI COBPEMEHHOIO
000pyI0BaHUS sl SKCIIEPUMEHTAIBHOTO
OIIpEEIICHUSI CBOMCTB PEAIbHBIX TOBEPXHOCTEN
Ymeem:

- IPOBOJWUTH AHAJIM3 HAYYHO-TEXHUYECKOU
JUTEpPaTyphl, TMOCBSIIEHHON  COBPEMEHHBIM
TEOPETUYECKUM OX01aM ONMCAHMUS
CTPYKTYPbI U CBOMCTB IIOBEPXHOCTH;

- IUIAaHUPOBATh SKCHEPUMEHTaJbHbIE PaOOTHI
JUIsL  ONpENEJIEHHWS  OCHOBHBIX  CBOMCTB
IIOBEPXHOCTU.  HCIIOJIB30BATh  COBPEMEHHBIE
npeacrasienus teopun JJIDPO st oneHku u
IIPOTHO3MPOBAHMUS  IIOBEICHMUSI CUCTEM, HE
coJIeprKalInx JIOTIOJIHUTEIbHBIX
MOIU(PHUKATOPOB IOBEPXHOCTH

Braoeem:

- MeroJaMH paboThl C HAayYHO-TEXHUYECKOI,
CIIDAaBOYHOW JIMTEPATYPOH M  DIIEKTPOHHO-
OUOINOTEYHBIMU pecypcamu JUIS
CaMOCTOSITEJILHOTO ~ TOMCKa  HEoOXOauMOi
uHpOpMALlUM O TEOPETUUYECKUX U Hay4HO-
HCCJIEIOBATENIbCKUX JOCTH)KEHUSX B JaHHOU
00J1aCTH 3HAHH;

- METOJAMH  ONPEIEIEHHUS  OCHOBHBIX
CBOMCTB IIOBEPXHOCTH

OreHka 3a
KOHTPOJIbHYIO
pabdoty Nel

OneHka 3a pedepar

Paznen 2.
[ToBepxHOCTHAs
SHEPTHUsI TBEPJIBIX TETI.

3naem:

- COBPEMEHHBIE HAy4dHbIE JOCTWKECHHUS U
IIEPCIEKTUBHBIC HalpaBJICHUs pabor,
MOCBAILLEHHBIX ~METOAAM  HCCICAOBAHUA W
IIPOEKTUPOBAHUS OCHOBHBIX CBOMCTB
IIOBEPXHOCTH;

- OCHOBHBIE  IIOAXOABI K  OIPEIACICHUIO
MIOBEPXHOCTHOM DHEPIMM U IIOBEPXHOCTHOIO
HATsDKEHUsT HAa PA3JIMYHBIX TpaHULAX paszesa
as;

- BO3MO>XHOCTH U OTPaHUYEHUSI COBPEMEHHOTO
000pyI0BaHUS ISl SKCIIEPUMEHTAIBHOTO
ONpEIETICHUSI CBOMCTB PEAIbHBIX TOBEPXHOCTEN
Ymeem:

- IPOBOJWTH AHAIM3 HAYYHO-TEXHHYECKOU
JUTEPaTyphl, IOCBAIIEHHOW  COBPEMEHHBIM

Onenka 3a
KOHTPOJIbHYIO
paboty Nel

Onenka 3a pedepar
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TEOPETUIECCKIM MOIX0IaM u
HKCIIEPUMEHTAJIbHBIM METOAAaM HCCIeA0BAHUS
CTPYKTYPHI H CBOICTB MIOBEPXHOCTH;

- IUTAHUPOBATh OJKCHEPUMEHTAIbHbIE PaOOTHI
JUISL  ONPEICIICHUS  OCHOBHBIX  CBOWCTB
MOBEPXHOCTH.

Braoeem:

- MeTojamMHu paboThl C HAyYHO-TEXHUYECKOM,
CIIDAaBOYHOM  JIMTEPATYPOH U  DIIEKTPOHHO-
OMOIMOTECYHBIMU pecypcaMu JUTS
CaMOCTOSITENIFHOTO ~ TOMCKAa  HEOOXOAUMOM
uH(pOpMallMd O TEOPETUYECKMX M Hay4yHO-
UCCIICIOBATENLCKUX JOCTH)KCHUSX B JaHHOU
0071aCTH 3HAHHUI;

- METOJIaMU  ONPEIEICHUS  OCHOBHBIX
CBOIICTB IOBEPXHOCTHU C yYETOM BO3MOXKHOCTEH
COBPEMEHHOTO 000PYI0OBaHUS

Panexn 3. CmaunuBanue
HACAIbHBIX U
peanbHBIX TBEPIBIX
TeJ KUAKOCTSIMH.

3uaem:

- COBpEMEHHBIC HAy4YHBIC JIOCTHDKCHUS U
MEPCIICKTUBHBIC HarpaBJICHUS pabor,
MIOCBAIIEHHBIX METOAAM  HCCIEIOBAHHAS U
IIPOCKTUPOBAHHUS OCHOBHBIX CBOWCTB
MTOBEPXHOCTH;

- OCHOBHBIE€  IMOJIXOJBbl K  OINpPEAEICHUIO
MOBEPXHOCTHOM SHEPrHM M IOBEPXHOCTHOTO
HATsDKEHHMs] Ha DPA3IMYHBIX TpaHULAX pasjena
as;

- BO3MOKHOCTH M OTPAHUYEHUSI COBPEMEHHOI'O
000pyI0BaHUS sl SKCIIEPUMEHTAITLHOTO
OTIpeJIeJIEHUs] CBOMCTB peaibHbIX MOBEPXHOCTEMN
Ymeem:

- NPOBOAMTH AHAJIU3 HAYYHO-TEXHUUYECKOM
JUTEPATyphl, TOCBSIIEHHOW  COBPEMEHHBIM
TEOPETUYECKUM MOJIX0AaM u
HKCIEPUMEHTAIbHBIM METOJIaM HCCIIEI0BaHMS
CTPYKTYPHI H CBOWCTB TIOBEPXHOCTH;

- IUIaHUPOBATh SKCHEPUMEHTaIbHbIE PaOOTHI
JUIS ~ ONpEIeNieHWsl  OCHOBHBIX  CBOWCTB
MOBEPXHOCTH.

Bnraoeem:

- MeToJaMH paboThl C HAayYHO-TEXHUYECKOII,
CIIDAaBOYHOW  JIMTEPATYPOH M  DIIEKTPOHHO-
OUOINOTEYHBIMU pecypcamu JUIS
CaMOCTOSITEIFHOTO ~ TOWCKAa  HEOOXOAMMOM
uHpOpMALIUM O TEOPETUUYECKUX U HAy4HO-
MCCIIEIOBATEIIbCKUX JOCTIDKEHUSIX B JTaHHOM
00J1aCTH 3HAHHMIA;

- METOJIaMH OIpeesIeHHs] OCHOBHBIX CBOWMCTB
MOBEPXHOCTH €  y4E€TOM  BO3MOXKHOCTEH
COBPEMEHHOTO 000PY/I0BAHNS,

- METOJaMU OLIEHKH U IPOTHO3UPOBAHMS
TIOBEICHHSI CHCTEM, HE  COAEpKaIIux

OueHka 3a
KOHTPOJIBHYIO
paboty Nel

Oruenka 3a pedepar
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JIOTIOJIHUTEIIbHBIX MOJIU(UKATOPOB

MOBEPXHOCTH.
Paznen 4. Teopus 3naem: Oruenka 3a
JJIDO kak meton - COBPEMEHHbIC Hay4yHbI€ JOCTHXKEHUS U| KOHTPOJHHYIO
OLIEHKH U NEPCIIEKTUBHbBIE HaIlpaBJICHUS pabort,| paboty Ne2
MIPOTrHO3UPOBAHUS MOCBSIIEHHBIX ~MeToAaM  uccienoBanusi u| OrueHka 3a pedepar
CBONCTB [IPOEKTUPOBAHUS OCHOBHBIX CBOMCTB
MTOBEPXHOCTH. MOBEPXHOCTH;

- OCHOBHBIC HANPABJICHHUS PA3BUTHUS TEOPUU
JUI®O u obmacth ee NPUMEHHUMOCTH JUIsS
OLICHKH u MIPOTHO3UPOBAHUS CBOICTB
MTOBEPXHOCTH.

Ymeem:

- TPOBOJUTHh AaHAIM3 HAYYHO-TEXHHYECKOU
JUTEPaTyphl, TMOCBAIICHHOW COBPEMEHHBIM
TEOPETHUYCCKUM MOAX0aM H
AKCIIEPUMEHTAJIbHBIM METOJIaM HCCIICIOBAHUS
CTPYKTYpBI U CBOMCTB MOBEPXHOCTH;

- IUTAHUPOBATh JKCIEPUMEHTAIBHBIE PabOTHI
I onpeeacHus OCHOBHBIX CBOIICTB
MMOBEPXHOCTH;

- HCIIOJIb30BaTh COBPEMEHHBIC IMPEIACTaBICHUS
TEOpUH JJIDO JUISL OLICHKH u
MPOTHO3UPOBAHUS IIOBEJICHUS CHCTEM, HE

COJIepIKaIIIX JIOTIOJIHATEIIBbHBIX
MOJIU(PHKATOPOB MOBEPXHOCTH.
Braoeem:

- MeroJaMH palboThl C HAayYHO-TEXHUYECKOI,
CIIDAaBOYHOM  JIMTEPATYPOH M  DIIEKTPOHHO-
OUOINOTEYHBIMU pecypcamu JUISL
CaMOCTOSITEIFHOTO ~ TOWCKAa  HEOOXOAMMOM
uHpOpMALlUM O TEOPETUUYECKUX U Hay4HO-
MCCIIEIOBATEIIbCKUX JOCTIDKEHUSX B JTaHHOM
00J1aCTH 3HAHH;

- METOJaMH OIIEHKH W TPOTHO3UPOBAHHS

INOBCACHUA CUCTEM, HC COJACpKaInXx
JOIIOJIHUTCIIbHBIX MOI[I/I(bI/IKaTOpOB
IMOBCPXHOCTH.

13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA J1JIA
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31I0POBbs

OOyueHre WHBAIMAOB M JIMIl C OrPAHMYECHHBIMH BO3MOXKHOCTSMU  370POBBS
OCYIIECTBIISIETCS B COOTBETCTBUH C:

— Ilopsakom opraHm3aniid W OCYIIECTBICHHUS  OOpa30BATENBHOW  JACATEIHHOCTH
1o oOpazoBaTeNbHBIM MpOTrpaMMaM — MporpaMMaM OakanaBpuara, Hporpammam
crienpanuTeTa, mporpammam Maructpatrypsl (IIpukaz MuHHCTEpCTBa HAYKH W BBICIIETO
obpa3zoBanus Poccuiickoit ®enepannu ot 06.04.2021 Ne 245);

— Ilonoxennem o0 TOpsAKE OpraHuW3allMd W OCYIIECTBIEHHUS 00pa30BaTeIbHOU
JESTENIbHOCTH 10 00pa3oBaTeNbHBIM TMpPOTpaMMaM BBICHIETO 00pa3oBaHUS — IpPOrpaMMaM
OakanmaBpuaTta, NpOrpaMMaM CHCIUAINTETa, MNpPOTpaMMaM MarucTpaTypel  (eaeparbHOTO
TOCY/IapCTBEHHOTO OIOHKETHOTO 00pa30oBaTeNbHOTO YYPEXKACHUS BBICHIETO 00pa3oBaHUs
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«Poccuiickuil XMMUKO-TEXHOJOTHYEeCKU yHHUBepcuTeT umenu .M. MenaeneeBa», mpUHATHIM
pemiennem Yuenoro coBera PXTY um. [I.1. Menaeneesa ot 28.12.2022, npotokoi Ne 5;

— MeronnyeckuMu pEeKOMEHJALUSIMHU IO OpraHu3ali 00pa3oBaTEIbLHOrO Mpolecca
st OOy4eHHMs] MWHBAIUAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSl B
00pa3oBaTeNbHbIX OpraHMU3alMsIX BBICHIETO O00pa3oBaHHsA, B TOM YHUCIE OCHAIICHHOCTH
00pa3oBaresbHOTrO mpolecca (YyTBepKIeHbI 3amecTuTenieM Munuctpa oopazoBanusi U Hayku PO
A.A. KiiumoBbsiM oT 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI

«MeToabl HCCJIeTOBAHNUS U MPOEKTUPOBAHUS CTPYKTYPbI M CBOWCTB OBEPXHOCTH
MaTepHaJIoOB 3JIeKTPOHUKU»
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl
22.04.01 MarepuanoBeicHUE M TEXHOJIIOTUU MaTEPUATIOB
Marucrepckas mporpamma
«MarepuanoBeneHue 151 GOTOHUKH U SJCKTPOHUKH»

®opma 00yueHus: OUHast

Howmep
OcHOBaHME BHECEHU
n3MeHeHus/ ConepxaHue JOTMOTHCHUS/ U3MEHCHHSI
A3MEHEHU/ NOIMOTHEHUS
JIOIIOJIHEHUS

MIPOTOKOJI 3acelaHusl Y YeHOTO
1. coBera Ne oT

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

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

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

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

« » 20 1.
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MuHHCTEepPCTBO HAYKHU M BbICIIEero oopasoBanusi Poccuiickoii @exepaunu
(denepanbHoe rocy1apcTBeHHOE OKOIKeTHOE 00pa3oBaTesibHOE YUpeKIeHne
BbICIIET0 00pa3oBaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

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

npotokod Ne 30 ot «30» utonst 2025 r.

PABOYAS ITPOI'PAMMA JTUCIUAITINHBI

«OnruMmu3anus XUMHUKO-TEXHOJIOTNYECKHUX MPOLECCOB)
HanpasJ/ieHue moaAroToBKu
22.04.01 MarepuaJioBeleHHe ¥ TEXHOJIOTMHA MATEPHAJIOB
Marucrepckasi nporpaMmma

«MarepuasnioBeaeHue 15 (POTOHUKH U FJIEKTPOHUKH

KBanudukanusa «Marucrp»

Mocksa 2025



[Iporpamma cocrapieHa:

- K.T.H., JIOIICHTOM Kadeapsl HHOOPMATHKH U KOMITBIOTEPHOTO MpOeKTHpoBaHus [laHKpyImHOR
A.B.

- K.T.H., JIOLIGHTOM Kadeapbl UHPOPMATUKN U KOMIBIOTEpHOro mpoektupoBanus lllymakoBoit

O.IL

[Tporpamma paccMoTpeHa U 0100peHa Ha 3aceaHuu Kadeapbl THPOPMATHKU U KOMIILIOTEPHOTO
IIPOEKTUPOBAHHUS

«21» mas 2025 r., mpotokon Ne 7



1. IIEJIb Y 3AJJAYM M COUTIIMHBI

[IporpaMmma coctaBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DenepanbHOro
rocymapcTBeHHoro obpasosarenbHoro cranmapra (PI'OC BO) mns HampaBieHUS MOATOTOBKU
22.04.01 Mamepuanosedenue u mexHOJAO2UU MAMEPUATOE, HAKOIUICHHOTO OIbITa
IPenoIaBaHusl TUCIMILIMHBI Kadeapoil ungopmamuku u KOMRbIOMEPHO20 NPOEKMUPOSAHUSA
PXTY um. .. Menneneena. [Iporpamma paccunTaHa Ha W3y4€HHUE IUCHIMUILIMHBI B TedeHHE 1
cemecTpa.

Jucuunnuna «Onmumu3ayus XUMUKO-MEXHOI02ZUYECKUX NPOUECCO8» OTHOCUTCS K
06a30Boil YacTH 00s3aTeNbHBIX TUCHMIUIMH Y4eOHOro r1ana. IIporpamMma AMCHUIUIMHBI
IpeJroiaraeT, 4ro o0ydJaromuecs UMEIOT TEOPETUYECKYI0 U MPAKTHUYECKYI0 MOJTOTOBKY IO
JUCIUIUIMHAM:  OCHOBBI ~ MH(OPMAIIMOHHBIX  TEXHOJOTHH, MPOPMIBHOE TMPOTpaMMHOE
ofOecrieueHre i pelieHus 3a7ad  npodecCHOHANBbHOM JesATENIbHOCTH, BBIYUCIUTENbHAS
MaTeMaTHKa, MOJCIIMPOBAHNE XUMUKO-TEXHOJIOTUIECKHUX MPOIECCOB, 00IIast U HeOpraHudecKas
XUMHS, OpraHMyecKas XuMus, (u3MyYecKas XUMHUS, NPOLECChl U ammapaTbl XUMHYECKON
TEXHOJIOTHH 1 00II1asi XUMHUYECKasi TEXHOJIOTHUS.

Heap aAucuMmIMHbI — IOTy4YeHUEe 0A30BBIX 3HAHUN O METOJaX ONTHUMH3AIUU XHUMHKO-
TEXHOJIOTHYECKHX TIPOIIECCOB M MPUOOPETCHHE OIbITa WX MPUMEHCHHS [UIsl PEIICHUs
ONTUMU3ALMOHHBIX 3a/1a4, B YaCTHOCTH C MCIOJIb30BAaHUEM ABTOMATU3UPOBAHHON CHCTEMBbI
komnbrorepHoit Matematuku (CKM) MATLAB, a Takke oBiaZieHHe ¢ €ro HOMOIIbIO IPAaKTUKON
KOMITBIOTEPHOT'O MOJIEJIMPOBAHUS CUCTEM XMMHUUYECKOM TEXHOJIOTUU C PEIICHUEM 3a/1ay aHaIu3a,
ONTUMU3AIMH M CUHTE3a XUMHUKO-TeXHoJorndeckux npoueccoB (XTII) u cucrem (XTC).

3aga4yu AMCHMILINHBL:

1. pUOOpPETEHUE CTYACHTAMU 3HAHUN TI0 MPUMEHCHHUIO AaHATMTHYECKHUX M YUCIICHHBIX
METO/I0B ONITUMHU3ALMU C UCIIOJIb30BAHUEM aJIEKBATHBIX MOJIETIEH XUMHUKO-TEXHOJIOTUUECKHUX
IIPOLIECCOB;

2. OBJIQJICHHE CTYJEHTaMU IpUEMaMu U pakTukou npumeHnenus nakera MATLAB s
pelieHus: ONTUMHU3AIMOHHBIX 3a7a4 XUMUYECKON TEXHOJIOTHH.

Jucuunnuna «Onmumu3ayus XumMuKo-mexHoa02u4ecKux npoyeccosy NpernojacTcs B
3 cemectpe. KoHTponb ycreBaeMOCTH CTYIEHTOB BEIETCS MO MPHHATOM B YHHBEPCHTETE
PEUTUHIOBOU CUCTEME.

PabGouast mporpamMmma AMCHUIUIMHBI MOXET OBITh peaju30BaHa C TMPUMEHEHHEM
AIIEKTPOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH M AJIEKTPOHHOTO OOYYEHHUS TMOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

HBy‘leHI/IC AUCHUIITIMHBI HAIIPAaBJICHO Ha HpI/IO6peTeHI/Ie (O (5718%:0)1115,€ KOMIIeTEHIINI W
UHIAMKATOPOB MX JOCTUKECHUS

Oﬁmenpmbeccnona.ﬂbﬂme KOMIICTCHIMU U MHAUKATOPLI UX JOCTU/KCHUHA

HanmenoBaHue
Kon n HanMeHoBaHUe HHIUKATOpa
KaTeropuu (TPYIIIIbI) Kona n naumenoBanue OIIK
noctrmxkenust OITK
OIIK
OIIK-4 CnocobeH HaXOIUTh U OIIK-4.1; 3HaeT NPUHIIUIIHI,
nepepabarbBaTh HHPOPMAIIHIO, METO/Ibl ¥ CPEJICTBA aHANIM3a U
Tpedyem JIST [IPUHATHS CTPYKTYPUPOBAHUSA
EcrecTBeHHO-Hay4YHas PEOYEMYIO JUTL TP PYKTYPHP .
pelIeHni B HAy4YHbIX npodeccnoHansHOM HHpOpMALIUU
IMOJATOTOBKA i
HUCCJICIOBAaHUSIX U B OI1K-4.2; YMmeeT aHAIM3UPOBATH
MPaKTUYECKON npodeccnoHaIbHYIO
TEXHUYECKON AEITEIHHOCTH nH(popMaIrio, BEIIEIATH B HEH




TIIaBHOE, CTPYKTYPHPOBATH,
0oOpPMIISITH U TIPEJICTABIIATH B
BHIIE

aHATUTHIECKUX 0030pOB
OI1K-4.3; Biageer HaBbIKaMU
MOJIFOTOBKH HAYYHBIX JOKJIAI0B,
MyOIMKAIUN ¥ aHATUTHYECKUX
0030pOB ¢ 000CHOBaHHBIMU
BBIBOJIaMHU M PEKOMEHTAIUSIMH

B pe3ynbraTe 0cBOEHUS AUCHUIIINHBI CTYAEHT JOJIKEH:

3namo:
- HEPapXUUECKYIO CTPYKTYPY XUMHUKO-TEXHOJIOIMUYECKUX MPOLIECCOB U METOAMKY CUCTEMHOTO
aHaJIM3a XUMUYECKUX ITPOU3BOJICTB;
- METO/1bl KOMIIBIOTEPHOT'O MOJEJIMPOBAHUSI XUMUKO-TEXHOJOTNYECKUX [TPOLIECCOB;
- YUCJICHHbIE METObl BBIYMCIUTEILHON MaTEMAaTUKH Ul pealu3aliy Ha KOMIbIOTepax
MO/JIeJIe XUMUKO-TEXHOJOTHYECKUX ITPOLIECCOB;
- c1I0cOOBI IPUMEHEHMSI KOMIIBIOTEPHBIX MOJIENIeH XUMUKO-TEXHOJIOTHYECKUX ITPOLIECCOB /IS
pelIeHys 3a/1a4 HayYHbIX UCCIIEIOBaHMM, a TaKXkKe 3a/1a4 aHaJIu3a U ONTUMU3ALMU XUMHUKO-
TEXHOJIOTUYECKUX CUCTEM;
- IPUHLIMIIBI IPUMEHEHUS! METOA0JI0TUU KOMIIBIOTEPHOTO MOJEIUPOBAHMSI IPU
aBTOMATU3UPOBAHHOM IPOEKTUPOBAHUU U KOMITBIOTEPHOM YIIPaBJIEHUN XUMHUYECKUMHU
IIPOU3BOJICTBAMH.

Ymemy:
- NPUMEHATH MOJYYEHHbIE 3HAHUS NpPU PELIEHUH MPO(ECCHOHAIBHBIX 3a/lad KOMIIbIOTEPHOTO
MOJICJIMPOBAHMS ITPOLIECCOB B TEIIIOOOMEHHHMKAX M XUMHUYECKUX PEaKTOpax
- pematb 0OpaTHBIC 3a7a9u CTPYKTYPHOU M MMapaMeTpUYECKON MICHTH(PHUKAINN
MaTeMaTHYECKOro OMMCAaHUs MPOLIECCOB XUMUYECKUX MPEBPAILEHUI B pEaKTOPaX ¢ MEIIAIKON U
TpyOUaThIX peakTopax, a TAK)KE MaTEMATUYECKOTO OMMCAHMS IPOIIECCOB TEIUIONEPEaayH B
TEIIOOOMEHHMKAX
- pemaTth OpsiMble 3a7jaui KOMIIBIOTEPHOIO MOJIETTMPOBAHUS IIPOLIECCOB B pEaKTopax ¢
MEIIAIIKOM;
- pemaTh OpsiMble 3a7a4i KOMIBIOTEPHOI'O MOJIEIMPOBAHUS IPOIIECCOB B TPYOUAThIX PEaKTOpax;
- pemaTs 3aJa4yd ONTUMM3ALUH NIPOLIECCOB XUMUUYECKUX NIPEBPALLIEHUI B PEAKTOPaX U
IPOIIECCOB TEIUIONEpeiaut B TEMI00OMEHHUKAX.

Braoemy:
- METOJAMM IPHUMEHEHUS CTaHAAPTHBIX MAKETOB NMPHUKJIAJHBIX NPOTrPAMM, B YaCTHOCTH IIaKeTa
MATLAB, nns mMoaenupoBaHHs U ONTHUMM3AIMK MPOLIECCOB B TEMJIOOOMEHHUKAX, a TaKke B
XUMHUYECKHX PEAKTOPaxX UAEAIBHOIO IEPEMEIINBAHNS U UIECAIBHOTO BBITECHEHUS.

3. OBBEM JIUCHUIIJIMHBI U BUIbl YYEBHOM PABOTHI

Cemectp
Bunx yuebnoi paboThl 3 cemectp
Axan.
3E
q.
OO0m1ast TpyA0€MKOCTh TUCIUTLIMHBI 2 72
KonTakTHas padoTa — ayiuTOpHbBIE 1,41 51
3aHATHS:
Jlekuun
[Tpaktuueckue 3arstus (I113) 0,94 34
JlabopaTtopusie padots (JIP) 0,47 17




CamocrosiTeibHas padora 0,58 \ 21
3aver C
Buj MTOroBOro KOHTPOJIS: .
OIIEHKOI
Cemectp
Bun yuebHo# paboThl 3 cemectp
Actp.
3E
q.
OO01mast TpPyA0eMKOCTh TUCIUTLITNHBI 2 o4
KonTakTHasi padora — ay1uTOpHbIE 141 | 38.25
3QHATHS:
Jleknuun
[TpakTraeckue 3anstus (I13) 0,94 25,5
JlaGopaTtopusie padoTs (JIP) 0,47 | 12,75
CamocrosiTesibHas pa6oTa 0,58 | 15,75
3auer ¢

Bujx UTOrOoBOro KOHTpOJIS:

OLICHKOH




4. COAEP) KAHUE JUCHUIIJINHbI

4.1. Pa3zgeapl IMCOMIIIMHLI M BUABI 3AaHATHI

AKxazieM. 4acoB

Pasznen aucuMILIMHBI

Bcero

JIao.
pabo-
ThI

IIpak.
3aH.

Cam.
pabo-
Ta

Pa3nea 1. XapakTepucruka 3agau
ONTHMM3ALMH NPOLECCOB XUMHUYECKOI
TEXHOJIOTHH

10

1.1

Hepapxuueckas CTpyKTypa IpOLECCOB
XUMUYECKUX MTPOU3BOACTB, MX MaTEMAaTUUECKOE
MOJICJTUPOBAHUE M ONTHUMH3AIMSI.

1.2

OCHOBHBIE TPUHITUIBI ONTUMHU3AIIT
CTallMOHAPHBIX U TUHAMUYECKHUX MPOIIECCOB
XAMHUYECKON TEXHOIOTHH.

Pasznen 2. OnTuMu3anus THIOBBIX XHMHKO-
TEeXHOJOTHYEeCKHX MPOLECCOB

16

2.1

Amnanutuyeckue METOABI OIITUMHU3ALIN XUMHKO-
TCXHOJIOTHUYCCKUX ITPOLCCCOB.

2.2

YucneHHble METOIBI OJTHOMEPHON ONTUMHU3ALINH.

2.3

HucneHHsle METOABI MHOITOMEPHOM
ONTUMH3ALMH.

W W w | ©

Pa3nes 3. OnTumMusanus NpoueccoB B
KacKaje nocJjiel0BaTeJIbHbIX H
napajjieJbHbIX allllapaToB XUMHYECKHX
NPOU3BO/ICTB.

16

3.1

OnruMu3anys MpoIeccoB B KacKajie
MOCIIeA0BATENbHBIX U MapaUIeTbHBIX alllapaToB
C OrpaHNM4YCHUSAMHA B BUAC PABCHCTB C
MIpUMEHEHUEM MeToa MHokuTenel Jlarpanxka

3.2

[TpuHIMN TMHAMUYECKOTO MPOTrPaMMHUPOBAHUS
U ero rpaguueckasi WIUIFOCTPALHs.

3.3

OHTI/IMI/ISaHI/IH ITPOLECCCOB B KaCKaAC
MMOCJICAOBATCIIBHBIX allllapaTOB METOAOM
AUHAMHUYCCKOIr'0o IporpaMMHUpPOBAHUS.

Pa3gen 4. TexHosiornyeckas OonTUMHU3ALUAA
NMPoUecCcOB XMMUYECKHUX MPOU3BO/JICTB
METO/I0M HeJIMHEHHOr0 MPOrpaMMHPOBAHUS.

16

4.1

OnTumu3anus MporeccoB XMMUIECKON
TEXHOJIOTUH IJIA HeﬁCTBYIOHIHX IMPON3BOACTB
IPY M3BECTHBIX 3HAYCHUSIX KOHCTPYKIIMOHHBIX
1apaMeTpOB.

4.2

OmnpeneneHne oNTUMAIbHBIX 3HAUEHUI
KOHCTPYKIIMOHHBIX [TapaMeTPOB MpU
IIPOCKTUPOBAHUHU XUMHUECKUX ITPOU3BOJCTB.

Pa3znena 5. IkoHomMuueckas ONTUMHU3ALUA
NMPOM3BO/JCTBEHHBIX MPOLECCOB METOIOM
JIMHEHHOI0 NPOrpaMMHUPOBAHUS.

14

5.1

OHTI/IMI/ISaI_II/ISI IpOU3BOJACTBA I/I3,Z[CJIPII>'I npu
OrpaHUYCHHAX HA U3TOTOBJICHHUC




KOMIUIEKTYIOIIUX JCTAJICH.

5.2 | OnTumanbHasi OpraHu3aIys MPOU3BOJICTBA 7 2 2 3
MMPOAYKIMHU ITPU OIrPaHUYCHHBIX 3al1acax ChIPbS.

Bcero uacos 12 17 34 21

4.2. Conep:xaHue pa3iesioB U CHUILTHHBI
Pa3nen 1. XapakTepucruka 3agay oNTUMH3ALMYU MPOLECCOB XUMHYECKON T€XHOJIOTHH.

Tema 1. Hepapxuueckas cmpyKmypa Npoueccos8 XUMUYECKUX NPOU3BOOCMS, UX
Mamemamuyeckoe MOOeIUposanue u onmumusayus. XUMHUKO-TEXHOJIOTHICCKUE CHCTEMbI H MX
uepapxuueckasi CTpykTypa. KoMneroTepHOE MOIETUPOBAHNE XUMUYECKUX TTPOU3BOJICTB. DTarbl
MaTEMaTUYeCKOro MOJICTUPOBAHUS W ONTUMHU3AIMU. Pa3paboTka mMaTreMaTH4YeCKOTrO OMUCAHUS
MPOIIECCOB M AJITOPUTMOB pacyeTa XHMHKO-TEXHOJOTHYECKHX TIporeccoB. Ilpumenenue
METOJIONIOTUU cUcTeMHOro aHanu3a u CALS-TeXHONOoruil uis penieHus 3a1ad MOICTHPOBAHUS
MW onTUMHU3aluMU B aBTomaTu3upoBaHHbIX cucteMax AWC, CAIIP, ACHU, AJIUC, ACY u
ACOVII. IlpumeHeHHe NpUHIUIA «YEPHOTO SIIHMKa» IPU MATEMaTUYECKOM MOJEIMPOBAHUU.
MareMaTnyeckoe OIMCAaHHWE IPOILECCOB, MOJICIUPYIOMUA AJITOPUTM W PACUYCTHBIA MOJEIb
XHUMHUKO-TEXHOJIOTHYECKOT0 TIpoliecca. BupTyalbHOE NPOU3BOJCTBO. ABTOMATU3UPOBAHHBIE
CHUCTEMBbI IPUKJIAJTHON HH(DOPMATUKH.

Tema 2. OcHogHble NPUHYUNBL ONMUMUZAYUU CIMAUUOHADHBIX U QUHAMUUECKUX NPOYUECCO8
XuMuyeckou mexuono2uy. 3agadyd ONTUMAIBHOTO IMPOCKTHPOBAHUS W YIpaBlIeHUSA. AHaJIH3,
ONTHUMH3AIMSA U CHHTE3 XUMHKO-TCXHOJOIHYCCKUX CHUCTEM. OKOHOMHYECKHE, TEXHHUKO-
SKOHOMUYECKHE M TEXHOJOTHYECKHE KPUTEPHH OINTHMAJIbHOCTH XHMHYECKHX ITPOU3BOJICTB.
Br16op kpuTepreB ONTHUMAIBLHOCTH (LEJICBBIX (YHKIUH) ¥ ONTHUMHU3ZHPYIOIIUX MEPEMEHHBIX
(pecypcoB onTtumuzaiuu). YucieHHbIe METOABl OJHOMEPHOW M MHOTOMEPHOM ONTHMHU3ALUU C
orpanuueHusiMu |-ro u Il — ro poga. CrpykTypa nporpamMm Ajisi pelieHHs] ONTUMU3ALMOHHBIX
3amay ¢ npuMeHennem mnakera MATLAB, BBox u BbIBOA HMH(POpPMAlMHM, B TOM YHCIE C
UCIIOJIb30BAHUEM TEKCTOBBIX (DAIIOB.

Paznen 2. OnTuMu3anusi THIOBBIX XMMUKO-TEXHOJOTMYECKUX MPOLECCOB.

Tema 3. Ananumuueckue menmoovl ONMUMUIAYUU XUMUKO-INEXHOI02UYECKUX NPOYECCO8.
HeoOxomuMble © JOCTaTOYHBIE YCIOBHS OSKCTPEMYMOB (YHKIMI MHOTHX MEPEMEHHBIX.
KBanpatuunele ¢opmbl. I'paduyeckoe mpepcraBieHue 3KCTpeMyMoB (YHKIMH OJHOW M JIBYX
nepeMeHHbIX ¢ npumeHeHneMm nakera MATLAB. Omnpenenenne onTuUManabHBIX —YCIOBUMN
NpOTEeKaHUs OOpaTMMOM XMMHYECKOH peakuuu. AHalu3 ONTHUMAJIbHBIX YCIOBUI NpOTEKaHUs
NPOCTBIX PEaKINil B PEaKTOPax ¢ MEMIAIKONH i SKOHOMHYECKUM KPUTEPUEM ONITHMATbHOCTH.

Tema 4. YHucnewnvle memoosi 00HoMepHOU onmumuszayuu. MeToIbl CKaHUPOBaHUS,
JIOKaJIM3allui TIEPEMEHHON M 30JI0TOTO CEYEHUs, a TakKe C OOpaTHBIM MEPEMEHHBIM LIaromM u
ynucen dubonauun. Cranaaptaas Gynkuus MATLAB s onpenenenus MuHuMyMa (yHKIMU
onHo# mepemenHoi — fminbnd. Pemienne anreOpanueckux W TPAaHCICHACHTHBIX YPaBHEHUI C
npuMeHeHneM cranaapTHeix QyHkimn MATLAB — roots u fzero coorsecteHHO.

Tema 5. Hucnennvie memooduvl muo2omeprot onmumuzayuy. MeTosipl HyJI€BOTO, IEPBOTO
U BTOpOro nopsjaka. Perenue 3agay onTUMHM3alUK MPOIECCOB, PEIIEHHUS] CUCTEM HEITMHEWHBIX
YpaBHEHUH M aNlpOKCHUMAllMM JaHHBIX C NMpUMeHeHHeM craHgaptHoil ¢ynkunu MATLAB
fminsearch. Pemenune 3amau annpokcuManuii pyHKIMI MHOTOYJICHAMHU MTPOM3BOJIBHON CTEIICHU
¢ mpuMeHeHueM craHmapTHoi ¢ynkuuu MATLAB — polyfit, a Take pemieHus cucrem
JUHEHHBIX anreOpanyeckux YpaBHEHUH METOJOM OOpaTHOM MaTpHUIlbl C HCIIOJIb30BaHHEM
craugaptaord  pynkmuun  MATLAB - A(-1). Pemenue cucteM  OOBIKHOBEHHBIX
maddepeHanbHBIX ypaBHEHUH ¢ MpUMeHeHueM craHaapTHbiX ¢yHkiumin MATLAB — oded5
(45 — HOMep KOHKPETHOTO METO/Ia) MITH IS )KECTKUX CHCTEM - TeX K& QYHKIUH ¢ 100aBIeHHEM
OJTHOTO M3 CUMBOJIOB t, th MK S(B 3aBHCUMOCTH OT CTETIEHH KECTKOCTH CUCTEM).




Pazgen 3. OnTtumMmu3aumsi nmpoueccoB B KacKaje MOCJAeI0BATEIbHbIX M MNapajlieJbHbIX
annapaTroB XUMHYeCKHX MPOU3BOICTB.

Tema 6. Onmumuzayus npoueccos 6 KACKaoe Nocie008ameNlbHblX U NApPAiNe/IbHbIX
annapamos ¢ _02PaHUYeHUSIMU 6 6UOC DPABCHCME  C NPUMEHEHUEeM MEemoOd MHONCUMENel
Jlacpanoica. TIOHSATHSL YCIIOBHOTO 3KCTpPEMyMa M HEONpPEAEICHHbIX MHOHUTeneH Jlarpanxka.
BreiBog cooTHOmIeHW# Juis ompenencHus JKcTpemyMma ¢yHkuuu Jlarpamka. OnrtumanbHOeE
pacripeesieHue OTOKa ChIPhs MEXy HapajljieibHO paboTaomumMu anmnapatamMu. ONTHMHU3aus
MOCJIEIOBATEIbHBIX MHOTOCTAIUUHBIX MPOLECCOB METOJOM HEOIPEACICHHBIX MHOXUTEIEH

Jlarpanxa.
Tema 7. [lpuHyun OUHAMUYECKO20 NPOCPAMMUPOBAHUS u_ezo epaghuueckas
unnocmpayus.  IloctaHoBKa — 3a7auu  JUHaMuueckoro  mporpammupoBanus  (AID).

Marematnueckasi GopMyIHpOBKa MpUHIKIIA MakcuMmyMma bemmana. Pemenne koMOMHATOpPHOIM
3aJ]a4d 0 KOMMMBOSDKEPE METOIOM IMHAMUYECKOTO IPOrPAMMHUPOBAHUS.

Tema 8. Onmumusayus npoyeccog 8 Kackade nocied08amenbHblX annapamos Memooom
OUHAMUYECKO20 NPOo2paMMuposanus. BbIBOJ COOTHOIEHUN Ul peLeHUs 3ala4yl MUHUMU3ALUN
CyMMapHOro o0beMa KackaJa MOCIEI0BATEIbHBIX XUMHUECKHUX PpEaKTOPOB, B KOTOPBIX
OpoTeKaeT IpocTeiias peakuus IepBoro mnopsaka. [paduyeckoe pelieHue 3anadu
JUHAMHAYECKOr0 MPOrpaMMHUPOBAHMS I KacKala IOCIEA0BATEIBHBIX PEAKTOPOB, B KOTOPBIX
IIPOTEKAET IMPOCTENILAs PEAKLMsI BTOPOrO MOPAIKA.

Paznen 4. TexHosiornueckasi ONTHMHM3ALHS NPOLECCOB XUMHYECKHUX POM3BO/ICTB METOI0M
HeJIMHEeHOIr0 NPOrpaMMHUPOBAHHUS.

Tema 9. Onmumusayus npoyeccos Xumuyeckou MexHON02UU Ol QelucmeyIouux
npoU3600CmE _NpuU_U3BECHHbIX _3HAYEHUAX KOHCMPYKYUOHHbIX _napamempos. DopMylInpoBKa
3amaun HenmHerHoro nporpammupoBanus (HJIII) ¢ orpanwuenussmu | — ro u Il — ro pona.
Pemienne 3amaunm HIIIl ¢ npumenenumem cranmaptaoit ¢ynkumn MATLAB — fmincon.
OnpezneneHyue ONTUMAIbHOTO BPEMEHHU NIPEOBIBAHUS B PEAKTOPE MJICAIbHOIO MEePEMELIMBAHUS U
NEPUOANYECKOM PEaKTOpe, B KOTOPHIX IPOTEKaeT MpoCTellIas MocieaoBaTeIbHas peaklus, a
TaKXe ONTUMAJIbHON TeMIepaTypbl - B pPeakTOpe HACaTbHOIO MEpeMEIInBaHus ¢ MpOocTenien
o0paTUMOH peakiuen

Tema 10. Onpedenenue ONMUMAIbHBIX 3HAYEHUN KOHCMPYKYUOHHBIX NAPAMEmMpos npu
NPOEKMUPOBAHUYU  XUMUYECKUX _ npou3eodcms.  DopMynupoBKa 3aJaud  HEJIMHEHHOro
nporpammupoBanus (HJII) ¢ orpannuenussmu | —ro u Il — ro poxa. Pemenune 3amaun HJIII ¢
npuMeHeHneM ctangaptHoi Gpynkimn MATLAB — fmincon. Pemienue 3aiaun onTuMaibHOTO
IPOEKTHUPOBAHUS TEIUIOOOMEHHUKA THUIA «CMEIIEHHE-CMEIIEHUE» C TEeXHUKO-PKOHOMHUYECKHM
KPUTEPHEM ONTUMAIIEHOCTH.

Paznen 5. DxoHomu4yeckasi ONTHMH3AaUMs TPOM3BOJACTBEHHBIX IPOIECCOB MeTOA0M
JIMHEHHOr0 NPOrpaMMHPOBAHHUS.

Tema 11. Onmumusayus _npou3go0cmea _u30enutl npyu_02panudeHusx Ha_U320mosieHue
Komnaekmylowux demaneu. @opMynupoBKa 3ajaun JuHeitHoro nporpamMmupoBanus (JIII) u ee
reoMeTpuuecKasi UHTepIpeTaius. Y cinoBus copmecTHOCTH 3anauu JII1. AHanu3 3-X BO3MOKHBIX
BapuaHTOB pemeHui. I'paduueckoe pemenne 3agaun JII1. Pemenne konkperHoit 3agaum JIII ¢
npuMeHeHneM crangaptaoit Gpynkiuuun MATLAB — linprog.

Tema 12. Onmumanvhas opeanuzayus _npou3e00cmed npooyKyuu npu_02paHUu4eHHbIX
3anacax cuvlpvsa. DopMyauUpoBKa 3amauM JIMHEWHoro mnporpammupoBanus (JIII) u ee
reoMeTpuuecKas MHTepIperanus. Y ciaoBus coBMecTHOCTH 3a1aun JIII. AHanu3 3-X BO3MOKHBIX
BapHaHTOB pemieHuil. I'papuueckoe pemenue 3agaun JIII. Pemenue konkpernoit 3apaun JIII ¢
npuMeHeHneM crangaptaoit ¢pynkuun MATLAB — linprog.




. COOTBETCTBME COAEPKAHHUA TPEBOBAHUSAM K PE3YJIBTATAM

OCBOEHMSA JIMCIIAIIJIMHbI

B pesynbTaTe ocBOeHUs
JUCIUIUTUHBI CTYJEHT JIOJKEH:

Paznen
1

Paznen
2

Pa3nen

Pa3nen

Pa3nen

3HATH:

- UEPAPXUUECKYIO CTPYKTYpY
XUMHUKO-TEXHOJIOTHYECKUX
IIPOLIECCOB U METOJUKY CHCTEMHOIO
aHaJIM3a XUMUYECKUX ITPOU3BOJICTB;

- MCTOJABbI KOMIIBIOTCPHOI'O
MOICIINPOBAHUA XHUMUKO-
TCXHOJOIMYCCKHUX ITPOLECCCOB,

- YHUCJICHHBIC METOAbI
BBIYHCIMTEILHON MaTeMaTHKU JJIA
peain3alinn Ha KOMIIBHOTECPAX
MOI{GHGfI XUMHUKO-TCXHOJIOTHYCCKHUX
IIpOICCCOB;

- CHoco0bI IPUMEHEHUS
KOMITBIOTEPHBIX MOJICNIEH XHMHKO-
TEXHOJIOTHYECKUX TIPOLECCOB ISt
penieHus 3a1a4 HAyYHBIX
HCCICMOBAHNM, a Takke 3ajad
aHaIM3a U ONTHMM3AIMA XHMHKO-
TEXHOJIOTHYCCKUX CUCTEM,

- IIPUHIHAIIBI IIPUMCHCHHA
METOJ0JIOTHH KOMIIBIOTCPHOT'O
MOICIINPOBAHUA IIpu
ABTOMAaTU3WPOBAHHOM
MNPOCKTUPOBAHNHN W KOMIIBIOTCPHOM
YIpaBJICHUHA XUMHNYECKUMU
IMPONU3BOJACTBAMM.

YMeTh:

- NPUMEHATh IOJIYYCHHBIC 3HAHUSA
IpU PEIIEHUH MPOPECCHOHAIBHBIX
3a1a4 KOMIIBIOTEPHOTO
MOJEIIMPOBAHUS IIPOLIECCOB B
TEIUIOOOMEHHUKAaX U  XHMHYECKUX
peakTopax:

- pemars oOpaTHble  3a7auu
CTPYKTYPHOM U MapaMeTPUUYECKOU
UICHTH(PUKAIIUN ~ MaTeMaTHYeCKOTO
OTHCAHUSI TPOIIECCOB XHUMHUUYECKHUX
MpeBpalleHuii B peakTopax C
MEIIAIKON W TPyO4aThIX peakTopax,
a TaK)K€ MaTeMaTU4eCKOTO ONUCAHUs
MPOIECCOB TeIIonepe1adn B
TEIUIOOOMEHHHUKAX

- pemarb  TOpsAMBIE  3a1a4u
KOMITBIOTCPHOT'O MOJCIINPOBAHUA
OpOLIECCOB B peakTopax ¢




MEIIAIKOM;

- pemarh psIMbIC 3a7a9u
9 | KOMIIBIOTEPHOTO  MOJIEJIIMPOBAHUS +
MIPOIIECCOB B TPYOUYATHIX peaKTOpax;
- pemiath 3aJa4dl  ONTUMHU3ALUU
MPOIIECCOB XUMHYECKUX
10 | mpeBpameHnii B peakTopax H +
MPOIIECCOB TeIIoTnepe1aun B
TEIIOOOMEHHMKAX.
Baanern:
METOIaMH PUMCHCHUS
CTaHJAPTHBIX TAKETOB IMPHUKIAIHBIX
mporpaMM, B YaCTHOCTH IaKeTa
MATLAB, nns monmenupoBaHUs M
11 | onTumuzanun IIPOLIECCOB B + +
TEIUIOOOMEHHHKAaX, a TakKXke B
XUMHYECKHX PEaKTOPax HJIeaTbHOTO
MepeMEeNIMBaHus W HACAIBHOTO
BBITECHEHUS.
B pe3ynbraTe 0CBOSHMS NUCHUIUIMHBI CTYACHT JOJKEH MPUOOPECTHU CIIEIYIOIINe
obuienpogheccuonanbrbvle KOMREMEHYUU U UHOUKAMOPbL UX OOCHUNCCHUA:
OIIK-4.1; 3unaer
MIPUHIIMIIHI,
METOJIBI U
CpencTBa
aHam3a u + +
CTPYKTYypUPOBaH
ust
npodeccnoHabH
o1 nH(popMaluu
OIIK-4 $op
OIIK-4.2; YMeeT
Crocoben
aHATM3UPOBATH
HaXOJUTh U
npodeccuoHanbH
nepepabdaTbIBaTh
uH(pOpMaIIHIO, yro
Tpedyemyro Juist MH(opmaNHIO,
PEOYEMYIO BBIACIISATh B HEU
MPUHSITHS IABHOE
e peLICHHIT B CTPYKT ’1/1 oBar * *
Hay4YHBIX PYKTYpHP
b, 0OpMIIATH U
HCCIIEIOBAHUAX
MIPEJICTaBIATH B
U B
. BHUJIE
MIPAKTUIECKON
. AHAITUTHYECKUX
TEeXHHYECKOMI
0030poB
JIEATEIBHOCTH
OIIK-4.3;
Bnaneer
HaBBIKAMH
IMOJITOTOBKH
A + +
HayYHBIX
JIOKJIAJIOB,
nyOauKanui u
AHAITUTHYECKUX

10



0030poB ¢
000CHOBaHHBIMU
BBIBOJIaMHU U
PEKOMEHTalUSIM
nu

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. IlpakTH4yecKkue 3aHATUSA
IIpuMepHbIe TeMbl NPAKTHYECKHX 3aAHATHIA 110 JNCHHILINHE.

Ne i/t

Ne paznena

TeMbl MPaKTUYECKUX 3aHATHHA
JUCHUILINHBI

Yacsl

EeByCJIOBHaSI OIITUMH3alKUsA MCTOAOM KJIIACCHYCCKOI'O
MAaTEMATUYCCKOI'O aHaJInU3a

1

OnpeneneHue ONTUMAIbHOTO BPEMEHM IPOBEICHUS
XMMHUYECKON peakuuu B  ammapare HUACaIbHOTO
CMEIIeHHs, TMPUHSAB B  KAyecTBE  KpUTEPHS
ONTUMAJILHOCTH BBIXOJ LIEJIEBOT0 NMpoayKTa P.

OmnpeneneHue ONTUMAIbHOTO BPEMEHM IPOBEICHUS
peakuuu B IEPUOAMYECKOM DPEAKTOPE C MEMIAJIKOH,
UCIIOJIb30BaB B KA4yeCTBE KPUTEpPHUS ONTUMAIbHOCTH
BBIXO/I 11eJIEBOr0 IpoaykTa P.

Omnpenenenue ONTUMAaJIbHOM TEMIEPATYPbI
NpOBEIEHUS 00paTUMOM JBYXKOMIIOHEHTHOW peakLuu
2 B pEaKTOpe C MELIAJIKOW, MCIOIb30BaB B KayecTBE
KPUTEPHS ONTHUMAIBHOCTH BBIXOJ LIEJIEBOr0 MPOIYKTa
P.

YcnoBHas ONTUMH3ALUSA METOAOM  KIIACCHYECKOIO
3 MaTEMaTHYECKOT O aHanM3a ¢ IIPUMEHEHNEM
MHOXKHUTENEH Jlarpanika

OmnpezneneHre COOTHOIICHUS MEXIY BBICOTOH U
3 JTUaMETPOM HUIMHIPHUYECKOTO cocyzaa npu
MHUHHMAaJIbHOH €ro NOBEPXHOCTH U 33JJaHHOM 00BbEMe.

OnpeneneHHe OINTUMAJIBHOT'O pacnpCacICHUC TMOTOKa
ChIpbd, IMOCTYNAIOUICTO HAa MapaJlJICIIbHO pa6OTaIOI_I_II/IC
PEAKTOpPbBl  UACAIBHOTO CMCIICHHA, B  KOTOpPBIX
IMPOBOAUTCS NOCIICAOBATC/IIbHAA PCAKIIU .

3 OnTtuMu3anys MHOTOCTaAMWHBIX —MporeccoB. [l
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3aJJaHHOTO YKCIIa PEaKTOPOB B KacKaJe U 3aJaHHOMN
CTCTIICHW TIPEBPAICHUS peareHTa, Peakiud IEepBOTO
nopsiika tuna A — P HalTh Takoe pacrpeiesieHHe
00BEMOB PEAKTOPOB, MPH KOTOPOM HX CYMMAapHBIN
00BEM OBLI OBl MUHUMAIBLHBIM.

OnpezneneHue  CpeJHETO0  BPEMEHU  MPEOBIBAHHS
PEaKIIMOHHON MAacChl B KQKJIOM M3 anmapaToB (Kackan
9 3 PEaKTOpPOB HJICATBLHOTO TEPEMEIIMBAHUSA) C TEM, 2
qT00Bl 00IIee BpeMms MPeObIBAaHUS PEAKIMOHHON
Macchl B CHCTEME ObLIO MUHUMAJIbHBIM.

OHTHMI/B&L{HH MCTOAOM HEJIUHEHHOIO

10 4 nporpammupoBanus (HJIIT)

[IpsiMple MeETOABI TIOMCKA JKCTpeMyMa (YHKIUU
11 4 MHOTHX MepEMEHHBIX, HE HCIIOJIB3YIOIINE 3
MIPOU3BOJIHBIC (METOBI HYJIEBOTO MOPSIIKA)

HpHMLIC MCTOABI IIOHMCKa JKCTpEMyMa (1)YHKI_II/II/I

12 5 MHOTMX II€PEMEHHBIX, HCIIOIb3YIOINE POU3BOIHBIC 3
(METOJIbI MEPBOTO MOPSIIKA)
13 5 OnTumuzanus METO/I0M JTMHEHHOTO 9

nporpammupoBanus (JII1)

6.2. JJabopaTopHble 3aHATHS

Brimonnenne 1a00paTOPHOTO TMPAaKTHKyMa CIIOCOOCTBYET 3aKpeIUICHHIO MaTepuaa,
U3y4yaeMoro B JAMCUUIUIMHE «Onmumu3zayua XuMUKO-MEXHOI02UYECKUX NPOUECCO8Y
BBITIOJTHSETCSI B COOTBETCTBUM C YUEOHBIM IUTAHOM B 3 ceMecTpe W 3aHuMaer 17 akan. d.
JlaGopaTopHble pabOThl OXBAaTHIBAIOT 4 pa3jena JAMCUUILUIMHBL B 1a00paTOpHBIH NpPakTUKyM
BXOAUT 6 paboT, mpuMepHO Mo 3 4 Ha Kaxayr padoTy. B 3aBHUCHMOCTH OT TPYZOEMKOCTH
BKIIIOYCHHBIX B TPAaKTUKyM pabOT HMX YHCIO MOXET OBITh YMEHBIICHO. BbIoiHeHHE
7a00paTOPHOTO  TMPAKTHKyMa CIIOCOOCTBYET 3aKpEIUICHHIO MarepHuaiga, HW3ydaeMoro B
TUCLHUIUTMHE «Onmumu3ayus XumMuKko-mexnHo102u4ecKux npoyeccosy.

MaxkcumanbHOe KOJMYECTBO OayjIoB 3a BBINIOJHEHHE JIAOOPAaTOPHOTO MPAKTHKyMa
cocrasisger 60 6amioB (MakcumanbHO 1o 10 GansoB 3a kKaxayro padory). KomuuectBo paboT u
0aJTOB 32 KaXXIYyI0 pab0Ty MOKET OBITh H3MEHEHO B 3aBUCUMOCTH OT UX TPYIOEMKOCTH.

[Tpumeps! 1a00paTOPHBIX PabOT U pa3elbl, KOTOPbIE OHU OXBaThIBAIOT

Ne n/n Ne pasnena HaumenoBanue nabopatopHbix padboT Yacsr
JUCIUIIMHBI
OcHoBHBbIE ITpHeMbl paboTsl ¢ naketoM MATLAB npu 2
1 2 MOJIETUPOBAaHUH U ONTUMM3AINH IIPOLIECCOB
XMMUYECKHUX TPEBPAIICHUN B PEaKTOpax ¢ MEIIAJIKOM.
Pemenue 3a1a4 0OAHOMEPHON ONTUMHU3ALIUU
9 2 Pemenne 3amad  MHOTOMEPDHOM  ONTUMH3aLUU  C 3
npumenenueM nakera MATLAB.
Pemenne ypaBHEHMH M KX CHCTEM C INPUMEHEHHEM 3
3 2,3 naketa MATLAB npu ontumuzanuum  XUMHUKO-
TEXHOJIOTMYECKHUX IPOLIECCOB.
Pemenne OOBIKHOBEHHBIX g depeHIHaTbHBIX 3
4 2.3 YPaBHEHHH M MX CHCTEM C IPUMEHEHUEM IaKeTa
MATLAB pu ONTHUMU3ALAH XUMUKO-
TEXHOJIOTMYECKHUX IPOLIECCOB.
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5 4 Pemenue 3a1a4 HENMHEMHOIO MPOrpaMMUPOBAHUS IIPU 3
ONTHUMH3ALMH XUMUKO-TEXHOJOTHYECKUX ITPOLIECCOB

Pemenne 3agad4 JIMHEWHOrO IIPOrpaMMHUPOBAHMS B 3
6 5 XMMUYECKON MPOMBIIUIEHHOCTH MPU OTPAaHUYEHUSX HA
CBIPbEBBIE U MATEPUATILHBIE PECYPCBL.

7. CAMOCTOSATEJIBHASA PABOTA

CamocrosrenbHas padoTa MPOBOJUTCA € IENbI0 YIIIYOJeHHUs 3HAHUN MO AMCUUIUIMHE H
pelycCMaTpUBaeT:

— O3HAKOMJICHHE U MPOpabOTKy PEKOMEHJI0BAaHHOM JIUTEPATypHl, paboTy € 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKIIOYas MEpeBOAbl MYyOJMKAMi W3 HayuHBIX >KypHAJOB,
nuTUpyeMsix B 6azax Scopus, Web of Science, Chemical Abstracts, PUHLI;

— TMOCEIlIEHUE OTPACIIEBbIX BHICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. M. MeHeneeBa 1o TeMaTuke TUCLUILIMHBI,

— TMOATOTOBKY K BHITIOJHEHUIO KOHTPOJILHON pabOoThI 10 MaTepuaty Kypca;

— MOJTOTOBKY K cJlaue JJabopaToOpHOTro MpaKkTUKyMa (3 ceMecTp) Mo JUCIUTUIHHE.

[InanupoBaHue BpeMEHHM Ha CaMOCTOSITENbHYIO PadOTy, HEOOXOAMMOIrO Ha H3YyYEHHE
JUCHUTUTMHBI, CTyJEHTaM JIyYllle BCEr0 OCYHIECTBISATh Ha BECh IEPUOJ H3YyYCHHUS,
npexycMaTpuBasi IpU 3TOM PEryilspHOE MOBTOPEHHE MPOMIEHHOro Marepuana. Marepuai,
3aKOHCIIEKTHPOBAHHBIA Ha JICKIHSIX, HEOOXOAMMO PETYJSPHO JOMOJNHATh CBEICHHSIMH U3
JUTEPaTypHBIX MCTOYHUKOB, NPEICTABICHHBIX B Yy4yeOHON mporpamme. I[lpu pabote ¢
yKa3aHHBIMH HCTOYHHKAMH DPEKOMEHIIYETCS COCTAaBIIATh KPATKUH KOHCHEKT Marepuana, C
00s13aTeIbHBIM (UKCHPOBaHUEM OHMOIHOrpadUueCKUX JaHHBIX HCTOYHHKA.

8. MIPUMEPBI OHEHOYHBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMUSA JUCHUITJINHBI
CoBOKyIHasi OILEHKA IO JMCHUIUIMHE CKJIAQJbIBACTCS W3 OLECHOK 32 BBINIOJHCHUE
71a00paTopHbIX paboT (MakcuMalibHas oleHka 60 0ajayioB) M MTOrOBOTO KOHTPOJIS B (opme
3auema c ouenkoi (MakcumainbHas orenka 40 0annoB).

8.1. IlpumepHast TeMaTHKA pedepaTHBHO-AHATUTHYECKOH PadoThI.
He npedycmompeno.

8.2. [IpuMepbl KOHTPOJIBLHBIX BOMPOCOB ISl TEKYIET0 KOHTPOJISI 0CBOEHUS THCIIUIITHHBI
Jlis  Texkymero KOHTpOJNs TMpeaycMoTpeHa 3amura 6 1abopaTopHbIX — padoT.
MakcumanbHas olleHKa 3a Jadboparopubie padboTer 60 6amioB Mo 10 GawtoB 3a Kaxaylo.

8.3. BOHpOCBI AJISA HTOTOBOI'0O KOHTPOJISA OCBOCHUSA NUCHUITJIUMHDBI.

8.3.1 IIpumMepbI KOHTPOJIBLHBIX BOIIPOCOB /IJIsi HTOTOBOT'0 KOHTPOJISI 0CBOEHMSI
JMMCIHHUIJIHHBI (324€T ¢ OLIEHKOH).
MaxkcuManbHOE KOJWYECTBO OallyIoB Ha 3aueme ¢ ouenkou — 40 OGamioB. buner Ha
3aueme ¢ OYeHKOIl BKJIIOYAET KOHTPOJIbHBIC BOIPOCHI MO BCEM pasjiesiaM pabodell porpaMMbl
JVICIIATUTMHBL U COAEPKUT 2 Borpoca. 1 Bonpoc — 20 6amtos, Bompoc 2 — 20 Gaiios.

IIpuMepsI BONPOCOB K 3a4eTy C OLEHKOM.
Pazpeua 1.
1. Yewm oTiruaeTcss MaTeMaTUYeCKOe MOIETUPOBaHUE OT (PU3HMUECKOTO MOJEIUPOBAHUS?
2. CucteMHBI aHANIM3 XUMHKO-TeXHoOJormueckux mnpoueccoB (XTII) um ero pons npu
pa3zpaboTke KoMIbIOTEpHBIX Moneneit X TII
3. Dranbl noctpoenus: Mmarematnyeckux moaeneit XTII.
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4. Kak cocTaBisieTcsi cucTeMa ypaBHeHHU MareMatudeckoro onucanust XTII ?

5. Uem otnnyarotcs GU3NKO-XUMUYIECKUE MOIEITH OT IMIUPUICCKUX MOAEIEH?

6. Uro npexacrapisier coboit pacyeTHbId MOy b X TIT ?

7. Kakue 4ucieHHBbIE aITOPUTMBI BBIYMCIUTEIBHOM MATEMATHKH HUCIOJIB3YIOTCA IpHU
MozaenupoBanun XTII ?

8. Kak QopmynupyroTcss 3amadu CTPYKTYpHOW M TMapaMeTpU4ecKod WACHTU(UKAIUU TPU
pa3zpaboTke KoMIbIOTepHBIX Moeneit XTI ?

9. Onpenenenue aaekBaTHOCTH Martemarndeckux mozaeneid XTII.

10. OCcoOEHHOCTH MaTeMaTHUYECKHX MOJCIeH XUMHUKO-TexHoJiormdeckux cucrem (XTC) —
XUMHYECKHX TPOU3BOJICTB

11. dopmyIUpPOBKA 3aa4 ONTUMHU3ALIUY C IPUMEHEHHEM afiekBaTHbIX Mozenet XTII.

12. Ananmu3, ontuMuzauuu u cuare3 XTII ¢ npuMeHeHneM ux MaTeMaTHYECKUX MOJEIIEH.

13.  Ilpunnunel GyHKIIMOHUPOBAHMS NakeTa MoAeupyronmx nporpamm CHEMCAD.

14.  Ilpumenenune CALS-TexHOIOTHI ISl ONTHMU3ALUHU JCHCTBYIOIIMX U MPOCKTHPYEMBIX
XUMHUYECKHUX TIPOU3BOICTB.

15.  Ilpumenenune wmaremarnueckux wMozeneit XTIl wm XTC gna pemenuss 3anau
ABTOMATHU3HPOBAHHOTO npoektupoBanusi(CAIIP) u aBTOMATHU3UPOBAHHOTO
ynpasineHusi(ACYTIL, ACOVYII u ACVYTII).

16.  ABTOMaTH3HMpOBaHHbIE (KOMIBIOTEPHBIE) CUCTEMBI AJis TpoBeneHus HayuHbix (ACHU) u
naboparopubix (AJIMC) nccnenoBanuil. [IpuHuns! ux GyHKIMOHUPOBAHUI.

17.  ABTOMaTH3MpOBaHHbIE OOYyYarOIIME€ CUCTEMbl U  TpPEHaXepbl B  XHUMHUYECKOU
IPOMBIIIJICHHOCTH.

Paznea 2.

1. Marematuyeckoe OINKUCAaHUE MHUKPOKMHETUKM XHUMUYECKUX MPEBPALICHUH B CIOKHOM
XUMHYECKOW PEaKIUH.

2. IloHsATHS TOKAJIBbHBIX WHTEHCHUBHOCTEH KOMIIOHEHTOB M TeIJa B CIIOKHONW XMMHUYECKOM
peaKIMu 1 MaTeMaTHYE€CKUE BBIPAXKECHUS JIJISI UX OMPEICIICHUS.

3. CKopoCTh CTaAMii CIOXKHOW XMMHYECKOH PEaKluu M CKOPOCTH XUMHUYECKUX PEaKIuu IO
YYaCTBYIOIIUM B HEH KOMITOHEHTaM.

4. YeM oTnaMYaeTCs MaTeMaTHYECKOE OMUCAaHHEe TOMOT€HHON M TeTepOTreHHOM XMMHUYECKOM
peakiuit ?

5. [lo kakuM SKCIEpUMEHTAIBHBIM JIaHHBIM OIPENEISIIOTCS KUHEeTHYeckrue Kod(h(UIIUEHTHI
YpaBHEHUH MaTEMaTHUYECKOI0 ONMHUCAHUS CKOPOCTEN XUMUYECKUX PeaKIuii?

6. ITaker MATLAB s perenust 3a1a4 0O JHOMEPHOW U MHOTOMEPHOM ONMTUMH3AIIH.

7. Kakue anroputmbl pemieHus aud@epeHIuaNbHbIX  YpaBHEHMH  HEOOXOAMMBI  JUIs
ompeeNieHusT KUHETUYEeCKMX KOA((UIMEHTOB YpaBHEHMM, OMMCHIBAIOIIMX  CKOPOCTH
XUMUYECKHUX PEaKInii?

8. B kakux ciydasx He0OXOIMMO HCIIONB30BATh ANTOPUTMBI AJSl PELICHHUS JKECTKUX CUCTEM
nudepeHIMabHBIX YPaBHEHUN ISl  pEelIeHUs 3a/Jad MapaMeTPpUUYecKOd HACHTU(PUKAINU
YpaBHEHUN KMHETUYECKUX KOA((HUIIMEHTOB CKOPOCTEH XUMUUECKUX peaKInii?

9. Kak (¢opmupyercs meneBas (QYHKIUS JUISI  pEIICHUs 3a7a4  apaMeTpHUYSCKOM
UACHTU(DHUKAIIMHN YPAaBHEHUM KHHETUYECKUX KOA((HUIIMEHTOB CKOPOCTEH XMMHUUECKUX PEeaKIIHii?
10. Kakue pacuernpie momymu makera MATLAB HeoOxomumo WCMONB30BaTh IS
peleHus 3a/1a4 CTPYKTYPHOU M MapaMeTpUuecKoil MACHTU(UKAINY YpaBHEHUN KHMHETUYECKUX
KO3 (UIIMEHTOB CKOPOCTEH XUMUYECKUX PeaKuii?

Pazgea 3. [louemy nomycTUMO NMPUMEHEHUE MOJENEd HACATBbHOIO CMEUICHHS U WACATbHOIO
BBITECHEHUS JJIs1 ONUCAHUS CTPYKTYPBI THIPOJIMHAMUYECKUX TTOTOKOB B PEAKTOPAX C MEIIATKON
U B TpyOUaThIX peakTopax ?

1. Yem otiMyaeTcss MaTeMaTHYeCKOE OIMCaHWE Tpollecca XUMHUYECKOTO MpPEeBpalleHHs B
peaKkTope ¢ MEMIaIKON U B TpyO4aTOM peaktope ?
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2. Kakue amroputmel MATLAB wucnonb3yroTcs JId pEMICHHUS TPSAMBIX 3a1ad  [pU
MOJICIIMPOBAHHH ITPOIecca B pEaKTope ¢ MEIAIKOH ?

3. Kakue amroputMei MATLAB npumeHstoTcss i pelmIeHHs MNPSAMBIX  3a1ad  [pU
MOJICIIMPOBAHHH ITpoIiecca B TpyOuaToM peakrope?

4. I'paduyeckas UHTEpIIpEeTALHS 3a/1a4uu JTUHAMHYECKOTO IPOrPaMMHUPOBAHHUS
M30TEPMHUYECKOT0 KacKajia IoCIe10BaTENbHbIX PEAKTOPOB C MEIIATIKOM.

5. OnTumu3zanusi HU30TEPMUYECKUX PEXKHMOB IPOLIECCOB B Kackale IMOCIeA0BATEIbHBIX
XUMHYECKHX PEAKTOPOB METOAOM JTUHAMHYECKOTO IPOTPAMMHUPOBAHHUSL.

6. OnTumu3anusi HM30TEPMUYECKHX PEKUMOB IPOLIECCOB B MApAUIENbHO PabOTAIOMIMX
XUMUYECKHUX PEAKTOPAaX METOJIOM MHOXUTENEH Jlarpanika.

7. OnTuMu3anusi M30TEPMHUUYECKUX PEKUMOB IPOLECCOB B IMOCIEIOBATENBFHO PAa0OTAIOMIMX
XUMUYECKHUX PEAKTOPAaxX METOJIOM MHOXUTENEH Jlarpanika.

8. OnTumuzanus npolecca XMMHUECKOTro IPEBPAIICHHS B PEAKTOPE C MEIIAIKOM.

9. Kakue pacuernsie monymu maketa MATLAB HeoOXoIuMo HCIONIB30BaTh I PEUICHUS
3aJa4 ONTUMH3AIUH IIPOLIECCOB B pEaKTOPaxX ¢ MEIAIKON U B TpyOUaThiX peakTopax?

Pa3nes 4. BoiOop TEXHOJIOTMUECKUX KPUTEPUEB ONITUMATBHOCTH U PECYPCOB ONTHUMM3AIUH.

1. MynbTUMOJANIbHEIE TIENeBble (DYHKIMH U IEJIeBbie (YHKIIMH, HWMCIONINE OBPAXHBIN
XapakTep.

2. HeoOXomuMoOCTh y4yeTa OTpPaHUYCHHUH BTOPOTO poOJia MPU  ONTUMHU3AIUK  XHUMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOB.

3. HeobOxomuMble ¥ JOCTATOYHBIC YCIOBHS IKCTpEeMyMa MHOTHX MEPEMEHHBIX. KBaapaTuunbie
(hOpMBL.

4. OnHOMEpHBIE METO/IbI ONITUMU3AIUH.

MHuoromepHbie METO/IbI ONTUMHU3ALUU HYJIEBOTO MOPSIJIKA.

MHOTOMEpHBIEC TPATUESHTHBIC METO Bl OTITHMH3AITHH.

MeTo/b1 ciTy4aifHOTO MOKCKa.

Merton neopMUpyeMBbIX MHOTOTPaHHUKOB.

Meton mtpagHbIX QYHKIIHIA.

©CoNo O

Pa3gea 5.

1. Be160p SKOHOMHYECKUX KPUTEPUEB ONTHUMATBHOCTH M PECYPCOB ONITUMHU3AIINH.

2. AHanu3 KpHUTEpPHEB ONTHUMAJIbHOCTM — CE0ECTOMMOCTH, NPUOBUIM, HOPMBI HPUOBLIH,
NIPUBEJICHHBIX 3aTPaT U MPUBEIACHHOTO JJOXO/IA.

3. Ilpunnunsl  GopMynMpOBaHUS JIMHEHHBIX OrpaHMYEHHM Ha MpUMepe OrpaHHYEHHbBIX
PECYPCOB XUMHUECKUX TTPOU3BOJICTB.

4. ®opMynupoBKa 3aJaud  JIMHEHHOTO  NpPOTPaMMHUPOBAaHMS M €€  TeoMeTpHuecKas
UHTEPIpETAIIHS.

5. ®opMynupoBKa 3a7a4M JUHEHHOro MporpammupoBanus B makere MATLAB.

6. HeoOxomuMoCTh y4yeTa OrpaHHYEHUH BTOPOTO poJa TMpH ONTHMH3AIUKA  XHUMHKO-
TEXHOJIOTUYECKUX MPOLECCOB.

7. HeoOxomumble U JOCTATOYHBIE YCIOBHS IKCTpEMyMa MHOTHX IepeMeHHBIX. KBaapaTnuHbie
(bopMmBl.

8. I'padmyeckmii MeTO pemIeHHs 3a/1a91 JIMHEHHOTO MPOTPaMMHUPOBAHHSI.

9. CuMImIeKCHBI METOJT PEIIeHNUs 3aa4K JMHEHHOTO TPOrpaMMUPOBast

10.  Merox MCKYCCTBEHHOTO Oa3uca Ui penIeHHs 3aaql THHEHHOTO MTPOrpaMMHUPOBAHUS.

(DOHJI OICHOYHBIX CPCIACTB MNPUBEACH B BHUAC OTACIBHOIO AJOKYMCHTA, ABJIAKOIICTOCSA
HEOThEMJIEMON YacCThI0 OCHOBHOM 06pa3OBaTCHBHOﬁ mporpaMMal.

8.4. CTpykTypa U npuMepsbl OUJIETOB 1JIsl 3a4ema ¢ OUEeHKOU.
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3auem c¢ ouenkoit 1O IUCHUIUIMHE «Onmumuszauyus XumuKo-mexHonA02u4ecKux
npoyeccoe» MPOBOJUTCA B 3 CEMECTpe M BKIIOYAET KOHTPOJIbHBIE BOIPOCH! MO paszjuenam 1-5
paboueil mporpamMMmbl JTUCHMILIMHBL. buner ans 3auema c oyenxoiu COCTOUT U3 2 BOIPOCOB,
OTHOCSIIIMXCS K YKa3aHHBIM pa3/iesiaM.
[Tpumep ObuneTa il 3auema ¢ OYeHKou:

«Ymeepoicoaro» Munucmepcmeo nayku u evicuiezo oopazosanus PO
H.o. 3aB. kadenapoit UKII Poccuiickuii XUMHKO-TEXHOJIOTHYEeCKHUH YHUBEPCUTET
(JomkHOCTh, HAMMEHOBaHHE Ka(eapbl) HMeHH I[’H' Men nejeeBa

[Mankpymmaa A.B. | Kadeapa nHpopMaTHKH M KOMIBIOTEPHOTO POEKTHPOBAHHUS
(IMoamuce) (H. O. ®amunus)

« » 2025 T 22.04.01 MaTrepuaJioBe/iecHHe U TEXHOJOTHM MaTePHAJIOB

OHTI/IMI/II}aIII/Iﬂ XUMHUKO-TEXHOJOTIHYECCKHUX MPOIECCOB

Buser Ne 1
1.B xakux ciaydasx He0OXOMMO HCIIOB30BaTh AITOPUTMBI IS PELICHHUS )KECTKUX CUCTEM
T depeHManbHbIX YPaBHEHUH) 711 peLeHUs 3aau HapaMeTpUIecKOi nAeHTUPUKALIH
yYpaBHEHHI KHHETHYECKNX KO3(P(PHUIIMEHTOB CKOPOCTEH XMMUYECKUX PEaKINii?
2.Heo6xonuMble M 1OCTaTOYHbIE YCIOBHS SKCTpEMyMa MHOTMX IepeMeHHbIX. KBaspaTuunble

(bopMBI.

9. YYEBHO-METOANMYECKOE OBECINEYEHHUE JUCHUIIJIMHbBI

9.1. PekomenayeMasi JuTepaTrypa
A. OcHoBHas JInTEepaTypa
1. Ilepepsa O.B., T'aprman T.H., Ilankpymwmna A.B., Coserun @.C. KommnbrorepHoe
MOJICTIUPOBAHUE  XUMHKO-TEXHOJOru4yeckux mpomeccoB B  mporpamme CHEMCAD:
IIPAKTUYECKOE PYKOBOJCTBO JUIsl TE€XHOJOIOB M MPOEKTUPOBLIMKOB: y4yeOHOe mocolue ais
BVY3o0B. — Mocksa: Jlansb, 2024. — 184 c.

2. T'aprman T.H., Knymmu [I.B. "MozgenupoBaHue XHUMHKO-TEXHOJOTHYECKUX IPOIECCOB.
[TpuHIMIBI IPUMEHEHUs MAKETOB KOMIIBIOTEPHOM MareMaTuku: ydyeOHoe mocodue. — CaHKT-
[TeTepOypr: Jlans, 2020. — 404 c.

3. Ilankpymmna A.B., IlaBnoB A.C., I'aprman T.H., LapeBa E.B., Cosetun ®.C. Pemenue
3a1a4y 0e3ycIoBHOU ONTUMHU3ALNU XUMHUKO-TEXHOJIOTUYECKUX MIPOLIECCOB
C IPUMEHEHHUEM IaKeTa MPUKIAJHBIX IPOrpaMM BBIUMCIUTENIBHON MaTeMaTuKU: y4el. mocodue /
- M.: PXTYVY um JI.U. Menneneera, 2018.- 124 c.

b. lonoHuTebHAsA JIMTEPaTypa
1. T'aprman T.H., Kiuymun JI.B. OcCHOBBl KOMIBIOTEPHOTO MOJEIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MpolieccoB: YuyeOHoe nocobue st By3oB. — M: UKL «AkagemkHura», 2008.
—416¢c.

2. PemieHue THUIOBBIX 33/7a4 OAHOMEPHOW M MHOTOMEPHOW ONTHUMM3AIMH C MPUMEHEHHEM
naketa MATLAB: yue6. mocobue / mon pen. npod. T.H. Naprmana. — M.: PXTY um. I.W.
Mengeneena, 2011 — 94 c.

9.2. PexoMeH1yeMble HCTOYHMKH HAYYHO-TeXHUYeCKOoil nHopManuun
- Pa3gaTouyHbIi WIIIIOCTPATUBHBINA MaTepHall.
- Metoanyeckre peKOMEH/IalliuH 110 BBITIOIHEHHUIO J1a00paTOPHBIX padoT.

PecprLI I/IH(I)OpMaI_[I/IOHHO—TCJIeKOMMYHI/IKaHHOHHOﬁ CCTU I/IHTCpHeTZ
— http://intuit.ru

— http://wolframalfa.com

— http://mathnet.ru
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http://arxiv.org u archive.org
9.3. CpencrBa odecneyeHUs1 OCBOECHHSI TUCIHUTIIIHHBI

Jna peanuzanuu  paboueld mporpamMmbl  MOATOTOBJIEHBI  CIEAYIOIIWE CPEICTBa
obecreueHust OCBOCHHUS TUCHUILIIUHBI:

— Texcrossrii pegaktop Microsoft Word 2019 (u Bsirire)

— Tabnuunsiii pegakrop Microsoft Excel 2019 (u Bbiiie)

— Penaxrop npesenramnuii PowerPoint 2019 (u BbIme)

— KoMImiekT TeXHHIeCKUX CPENICTB AT JEMOHCTPAIIMH MTPE3SH T

— Jlunen3nonnsiii maket MATLAB — ceteBas Bepcus Ha 30 pabounx cTaHIU
— VYuebusrit nopran PXTY um. [I.1. MenaeneeBa

— ITouToBsIit MecceHKep e-mail

— DnexTpoHHas HHPpOpMaMOHHO-00pa3oBarenpHas cpena SJUOC

10. MEPEYEHb HH®OPMAIIUOHHBIX TEXHOJIOTI' UM,
HNCHTIOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudopmannonuyro HOJIEPKKY U3Y4YEHUS JUCLUIUINHBI OCYILIECTBIISET
Nudopmanmonno-6ubanoreunsiii nentp (MBL)) PXTY wum. .M. MenneneeBa, KOTOpBIi
oOecrieynBaeT OOY4YAIOUIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOAMYECKOH W Hay4yHOH
JUTEpPaTypoil, HEOOXOIUMON ISl OpraHu3alyd 00pa30BaTEIBLHOrO MpoIecca MO JTUCIUILIMHE.
O6muii 06sem MmHOTOOTpaceBoro houaa MBI ra 01.01.2025 . cocraBnser 1 563 142 sk3.

@®oun UBIL[ pacnomnaraer y4eOHOH, y4eOHO-METOAMYECKOM M HAay4YHO-TEXHUYECKOU
aUTEepaTypoil B (hopMe MEYaTHBIX U JIEKTPOHHBIX M3JAaHHUH, a TAaKXKe BKIIOYaeT O(QHIIHAIbHEIC,
CIpaBOYHO-OMONIMOrpaduueckre, CHelUaTU3UPOBaHHbIE OTEYECTBEHHbIE M 3apyOexHbIe
nepuonuueckue u  uHpopmanmonHeie  u3nanus. UWBL[  obecmeumBaer  goctym K
npodeccroHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPAaBOYHBIM M TOMCKOBBIM CUCTEMaM.

Kaxnpiit oOyuatomuiicss odecrieueH cBOOOIHBIM JTOCTYIIOM U3 JHOOOH TOYKH, B KOTOPOH
uMeeTcss JocTyn K ceTh MHTepHeT M K »IeKTpoHHO-Oubnuoreynoil cucteme (OBC)
VYHuBepcutera, KOTOpash COAEPKHUT pa3IMYHble U3JaHUS 10 OCHOBHBIM H3y4aeMbIM
JUCLUIUIMHAM M C(pOPMHUPOBaHA MO COIIACOBAHMIO C MpaBooOiagaTensiMi yueOHOH U yueOHo-
METOIMYECKON JTUTEPATYPHI.

Jns  OGojmee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMorpaduyeckoro u
uHpopmarnmonHoro obcmyxkuBanusi B UBL] peanuzoBana TeXHOJIOTHS DJIEKTPOHHON JOCTABKU
JIOKYMEHTOB.

[TonHbIl mepedeHb SJIEKTPOHHBIX HH(POPMALMOHHBIX PECYPCOB, HCIOIB3YEMBIX B
npoliecce 00y4eHus, MpeICTaBlIeH B OCHOBHOM 00pa30BaTesIbHOM Mporpamme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIMITJINHbI

B cooTBeTcTBUU ¢ YUeOHBIM IUIAHOM 3aHATHUS 10 AUCHUILUIUHE «Onmumu3zayus XumMuKko-
MEXHO102UYeCKUX npoyeccos) TMPOBOIATCS B (QopMe MPAKTHUECKHX, JIAOOPATOPHBIX H
CaMOCTOSITENIbHOU PaboThl 00yUaroIIerocs.

11.1. ObopynoBanue, He0OX0aMMOe B 00pa3oBaTeJIHLHOM Npolecce:
] VYyebnas ayautopus, oOOpyIOBaHHAs JJICKTPOHHBIMU CPEICTBAMH JEMOHCTpPAIH
(KOMITbIOTEP CO CPEICTBAMHU 3BYKOBOCIPOU3BEICHUS, IIPOEKTOP, 3KpaH) U yueOHOI MeOenblo;
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J yyeOHasi ayauTopusi [Uid TpoBelneHHs JTaOOpaTOpHBIX 3aHATHH, 000pyIOBaHHAs
3JIEKTPOHHBIMU CPEJICTBAMH J€MOHCTPALINH;

L4 KOMIIBIOTCPHBIC KJIACChI, HACYUTBIBAIOIIUC HC MCHEC 10 IIoCaa04YHBIX MECT C
MNpEaAyCTaHOBJICHHBIM IIPOIrpaMMHBIM obecrnieueHrEM JJI1 BBITTOJIHEHU A J'Ia60paTOpHBIX pa60T;
L4 6I/I6J'II/IOTeKa, nMcCronias pa6oqI/Ie KOMIIBIOTEPHBIC MECTA, OCHAIIIEHHbBIC KOMIIBOTCPAaMHU C

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

11.2. YueOHO-HATAAAHbIE TOCOOUSA
VYyeOHbIe MOCOOUS IO TUCIUILUIMHE. DJICKTPOHHBIA Pa3IaTOYHBIA MaTepuai K pasjenam
Kypca. JleMoHCTpalMoHHbIe MaTepHall 1o Kypcy.

11.3. Komnbrorepbl, HHGOPMAIHOHHO-TeIeKOMMYHUKAIIMOHHbIE CETH, ANINAPATHO-
NporpaMMHbIe H AyAHOBH3yaIbHbIE CPeCTBA:

. MEPCOHAIIbHBIE KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE MpourpsiBateasiMu CD u DVD,
MPUHTEPAMH U IPOTPAMMHBIMU CPEACTBAMU, TPOCKTOPHI, SKPAHBIL;
. ayJIMTOPUHU CO CTAllMOHAPHBIMH KOMIUIEKCAaMU OToOpaxkeHusi MHpOpMaIuu ¢ JH00ro

AJIEKTPOHHOTO HOCUTEIIS;
. WEB-kamepsr;

. nudpoBoi GoToanmapar;

o KOITMPOBAJILHBIC alllaparThl;

o JIOKaJIbHAS CETh C BBIXOJIOM B IHTEpHET;

11.4. TleyaTHbIE H YJIEKTPOHHBbIE 00pa3oBaTebHbIe U HH(POPMAIMOHHBIE PeCyPChI:
Y4eOHuku, yueOHble 1 y4eOHO-METOAMYECKHE TOCOOHSI 0 OCHOBHBIM pa3ziesiaM Kypca.
DNeKTpOHHBIE 00pa30BaTENIbHBIE PECypChl: KadeapanbHble OHOTMOTEKH SJICKTPOHHBIX

U3JJAaHUH, JICKTPOHHBIA KOHCIIEKT MAaTEPUAJIOB 110 JTUCIHUILIMHE, dJICKTPOHHBIC TPE3CHTAIMU 110
TeMaM Kypca; yaeOHO-MeTOINYECKUEe pa3padoTKu Kadeaphl B SJCKTPOHHOM BHJIC; CIIPABOYHBIC
MaTepHalIbl B JICKTPOHHOM BHJIC.

11.5. llepeyeHb JHIEH3HOHHOTO0 IPOTPAMMHOI0 00ecTeYeHHS :

PexBU3UTHI Cpok OKOHYaHHUS
HanmenoBanue Komnuectso o
New/n IPOTPaMMHOTO MPOYKTa AoroBopa JULEH3UI AACHCTBIA
MIOCTaBKU JIMLIEH3UU
KonTpaxt Ne 28- | 150 nunensuit OeccpouHas
WINHOME 10 Russian 352A/2020 ot | IS aKTUBAIMH
1 OLV NL Each 26.05.2020 Ha pabovmx
AcademicEdition CTaHIIUAX
KonTpaxt Nel75- 150 nmuuensnit 12 mecsues
Microsoft Office 2625A/2019 ot JUTSL aKTHBAIMN (exxeromHoE
Standard 2019 30.12.2019 Ha pabo4Ynx IpOJIIEHHUE
B cocrase: CTaHIIUIX TTOJITHUCKH C
2 . Word paBoOM
. Excel mepexoJia Ha
. Power Point OOHOBJIEHHYIO
. Outlook BEPCHIO
IPOAYKTA)
MATLAB Academic Jloroop Ne
3 Individual u Tr000210400 ¢ 10 Sechotas
Optimization Toolbox AO «CoodJlaitn p
Academic Individual Tpeiiny, akT
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MPEIOCTaBIICHUS
mpaB NeTr087691
ot 27.12.2017

MATLAB Classroom

KonTpaxt Ne 143-

25 nmuIEeH3uN Ui

Suite new Product From 1643A/2010 ot AKTUBALINM HA
25 to 49 Concurrent 14.12.10 pabouunx
Licenses (per License) CTaHIIUAX

OeccpouHas
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12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS ITPOT'PAMMBI

HauMmenoBanue D®opMbI U METOBI
OcHOBHBIC ITOKA3ATEJIH OLIEHKH
pa3aeioB KOHTPOJISI M OlIeHKH
Pa3zpea 1. 3naem: O1eHKa Ha 3a4eTe C

XapakTepucTHKa 3aj1a4
ONTHMM3ALMH TTPOLIECCOB
XUMHYECKON TEXHOIOTUH

- HePAPXUIECKYIO CTPYKTYPY XUMHUKO-
TEXHOJIOTUYECKHUX MPOILECCOB U METOJUKY
CUCTEMHOT'0 aHAJIN3a XUMHUYECKHIX
MIPOU3BO/JICTB;

- METOJIbI KOMITBIOTEPHOTO
MOJIETTUPOBAHUS XUMUKO-
TEXHOJIOTUYECKHUX TPOIECCOB;

- IPUHIIUIIBI IPUMEHEHUS! METOA0JI0TUU
KOMITBIOTEPHOTO MOJICTTUPOBAHUS TIPH
ABTOMAaTU3UPOBAHHOM MPOCKTHUPOBAHUH U
KOMITBIOTEPHOM YIIPABJICHUH
XUMHUYECKUMU MTPOU3BOJICTBAMH.

Ymeem:

- TMPUMEHSTH I[OJIyYeHHbIE 3HAHUA TpU
pelIeHun npoecCHOHABHBIX — 3a/1a4
KOMITBIOTEPHOTO MOJIETTUPOBAHUS
MPOIECCOB B TEIUIOOOMEHHUKAX |
XUMHUYECKHUX PEeaKTopax

Braoeem:

- METOJaMM TPUMEHEHHS CTaHJIAPTHHIX

MAKeTOB  MPHUKJIAJHBIX  IMPOrpaMM, B
yactHoctn maketa MATLAB, s
MOJICTTUPOBAHUS 5 OITHMU3AIIUN

IMpoucccoB B TeHHOO6MCHHI/IKaX, a TaKXKEC
B XHWMHYECCKHUX PEAKTOpaX HUACAIBHOIO
NepeMCIINBaHU A )51 NACAJIbHOIO
BBITCCHCHHA.

OLIEHKO

Paznea 2.
OHTI/IMI/IBaHI/Iﬂ THUITIOBBIX
XHMHKO-
TCXHOJOTNYCCKUX
MIPOLIECCOB

3unaem:

- METOJIbl KOMITBIOTEPHOTO
MOJEIIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB,;

- YUCJIEHHBIE METOIbI BEIYHCIIUTEILHOMN
MaTEeMaTUKH JJI peain3aluy Ha
KOMITbIOTEPaX MOJEJIEeH XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB;

- CIIOCOOBI MPUMEHEHUS KOMITBIOTEPHBIX
MoOJeJIer XUMHUKO-TEXHOJIOTHYECKUX
MPOLIECCOB VISl PELLICHUS 3a/1a4 HAYYHbBIX
HCCIICAOBAaHUM, a TAKXKe 3a1a4 aHaJIN3a U
OINTHUMU3AIUHA XUMHUKO-TEXHOJIOTHYECKUX
CHUCTEM;

- IPUHLIUIIBI TPUMEHEHUSI METO10JI0TUN
KOMITHIOTEPHOTO MOJICTTUPOBAHMUSI TIPU
ABTOMAaTU3UPOBAHHOM MPOECKTUPOBAHUU U
KOMITHIOTEPHOM YIIPABICHUH
XUMUYECKUMHU MPOU3BOJICTBAMH.

Ymeem:

Omnenka npu caaye
nmabopaTopHON pabOThI
Nel,2,3,4

O1leHKa Ha 3a4eTe C
OLIEHKOI
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- TPUMEHSTH MOJIYYCHHBIC 3HAHUS TPH
peIIeHUN MpoeCCHOHABHBIX ~ 3a/1a4
KOMITBIOTEPHOTO MOJICTTUPOBAHUS
MPOIIECCOB B TCIUIOOOMEHHUKAX WU
XUMHYECKUX PEaKTOpax:

- pemaTh oOpaTHBIC 3a/1a491 CTPYKTYpPHOM
U TIapaMeTPUUIECKON HIeHTU(UKAINN
MaTeMaTUYeCKOr0 OMUCAHMSI MPOIECCOB
XUMHYECKUX TPEBPAIICHU B PEaKTOpax ¢
MEIIAIKON ¥ TpyOUaThIX peakTopax, a
TaK)K€ MaTEeMaTUYECKOTO OIMCAHUS
MIPOIIECCOB TEIIONIEPEIauu B
TEIJI000OMCHHUKAX

- pemaTh IpsIMbIC 3a/1a41 KOMITBIOTEPHOTO
MOJICTTPOBAHUS TPOIIECCOB B PEAKTOPax C
MEIIAJIKOM;

- peIaTh IpsiIMbIe 337291 KOMITBIOTEPHOTO
MOJICTTUPOBAHUS TPOIIECCOB B TPYOUATHIX
peakTopax;

- pemiaTh 3aa49 ONTHMH3AINH ITPOIIECCOB
XUMHUYECKUX TPEBPAIICHUN B peaKTopax
MIPOIIECCOB TEILJIONEePEIauu B
TEMI000MEHHUKAX.

Bnaoeem.

- METOJlaMH TIPHUMCHEHHUS CTaHJIApPTHBIX
MAKeTOB  MPHUKJIAJHBIX  IMPOrpaMM, B
yactHoctn maketa MATLAB, s
MOJICTTUPOBAHUS u ONTUMHM3ALINHU
MIPOIIECCOB B TEINIOOOMEHHHUKAX, a TaKKe
B XHMHYECKHX pPEaKTOpax HACATLHOTO
nepeMeTuBaHus u UJIeaIbHOTO
BBITECHEHUS.

Paznen 3.

Onrtumu3anus nporeccoB
B Kackaje
IIOCJICAOBATCIIbHBIX U
napauIenbHbIX
arrmnapaToB XUMHYCCKUX
MIPOU3BO/ICTB.

Buaem.

- METO/Ibl KOMITBIOTEPHOTO
MOJIETTUPOBAHUS XUMUKO-
TEXHOJIOTHYECKUX MPOIECCOB,;

- YUCJIEHHBIE METOIBI BEIYUCINTEILHON
MaTEMaTHKH JIJIsl pean3alii Ha
KOMITBIOTEpax MojieJIel XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB;

- CIIOCOOBI MPUMEHEHUS KOMITBIOTEPHBIX
MOJIENIEN XUMHKO-TEXHOIOTHYECKUX
MIPOLIECCOB Vsl PEIICHUS 3a/1a4 HayYHBIX
HCCIICAOBAaHUM, a TaKkXKe 3a7a4 aHaJIn3a 1
ONTUMHM3ALUN XUMHUKO-TEXHOJIOTHYECKUX
CHCTEM;

- IPUHIIUITB IPUMEHEHUSI METO0JIOTUU
KOMITBIOTEPHOT'O MOJICTTUPOBAHUS TIPH
ABTOMATU3UPOBAHHOM MPOCKTHPOBAHUH U
KOMITBIOTEPHOM YIIPaBJICHHUH
XUMHYECKUMU TTPOU3BOJICTBAMH.

Ymeem:

Onenka npu caaye
71a00paTOpHBIX paboOT
Ne3 4

O1eHKa Ha 3a4eTe C
OLIEHKOI
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- TNPUMEHSTH MOJYyYEHHbIE 3HAHUS TPU
peIIeHUN MpoeCCHOHABHBIX ~ 3a/1a4
KOMITbIOTEPHOTO MOJCJIUPOBAHUS
MPOIIECCOB B TCIUIOOOMEHHUKAX WU
XUMHUYECKUX PEAKTOPAX:

- pemaTh oOpaTHBIC 3a/1a491 CTPYKTYpPHOM
U TIapaMeTPUUIECKON HIeHTU(UKAINN
MaTeMaTUYeCKOr0 OMUCAHMSI MPOIECCOB
XUMUYECKUX MPEBPALLECHUN B peaKTOpax C
MEIIAIKON ¥ TpyOUaThIX peakTopax, a
TaK)KE MAaTEMAaTHYCCKOTO OIMHCAHUS
MIPOIIECCOB TEIIONIEPEIauu B
TEIJI000OMCHHUKAX

- pemaTh IpsIMbIC 3a/1a41 KOMITBIOTEPHOTO
MOJICJIMPOBAHUS MIPOIIECCOB B PEAKTOPAX C
MEIIAJIKOM;

- pemaTh IpsIMbIC 3a/1a41 KOMITBIOTEPHOTO
MOJICTTMPOBAHUS TPOIIECCOB B TPYOUATHIX
peakTopax;

- pemaTh 3aJa4i ONTUMH3AIUU TTPOIIECCOB
XUMHUYECKUX TPEBPAIICHUN B peaKTopax
MIPOIIECCOB TEIIONEPEIauu B
TEIUIOOOMEHHHUKAX.

Bnaoeem:

- METOJlaMH TIPHUMCHEHHUS CTaHJIApPTHBIX

MAKeTOB  MPHUKJIAJHBIX  IMPOrpaMM, B
yactHoctn maketa MATLAB, s
MOJICTTUPOBAHUS 5 OITHMU3AIIUN

IMpoucccoB B TGHHOO6MCHHI/IK3X, a TaKXKEC
B XHWMHYECKUX PEAKTOpaX HUACAIBHOIO

nepeMeInBaHus U U/1€aIbHOTO
BBITCCHCHUA.

Paznen 4. 3naem: Onenka npu caaye

TexHomornueckas - crlocoOBbl MPUMEHEHHSI KOMIIBIOTEPHBIX | JIAOOPAaTOPHOU pabOTHI

ONTUMU3ALMS IPOLECCOB | MOJIeNEl XUMHUKO-TEXHOJIOIMYECKUX Ned

XUMHUYCCKUX MponecCoOB A PCIICHHUA 3aa4 HAYYHBIX

IPOM3BOJICTB METOJIOM UCCIIE/IOBaHM, a Takxke 3ajad aHanmu3a 1 | OIjeHKa Ha 3a4eTe ¢

HEJIMHEHHOTO ONITUMH3aIINU XUMHUKO-TEXHOJIOTHYCCKUX OHCHKOfI

IpOTPaMMHUPOBAHMUSL. CHCTEM;

- IPUHIIUTIB TPUMEHEHUST METO/10JI0TUH
KOMITBIOTEPHOTO MOJIETTUPOBAHUS TIPU
ABTOMATHU3UPOBAHHOM MPOCKTUPOBAHUH U
KOMITBIOTEPHOM YIPaBICHUU
XUMHUYECKUMH MPOU3BOJICTBAMH.

Ymeem:

- TMPUMEHSTH TOJyYEHHbIE 3HAHUS TPHU
peleHnn npodeccHoHaNbHBIX 33134
KOMITHIOTEPHOTO MOJICIIMPOBAHUS
MPOILECCOB B TEIUIOOOMEHHUKAX U
XUMUYECKHUX PeaKkTopax:

- pemiath oOpaTHbIE 33a4u CTPYKTYPHOU
Y TIapaMeTPUIEeCKON HICHTU(PUKAIINH
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MaTEeMaTHYECKOTO OMUCAHUS TIPOIECCOB
XUMHUYECKHX MIPEBPAIICHUIA B pEaKTopax ¢
MEIIAIKON M TPYOUaThIX PEaKTopax, a
TaK)Ke MaTeMaTHYECKOTO OIMMCaHUs
MPOLIECCOB TEIJIONEepPeIauu B
TEMJI000MEHHHUKAX

Bnaoeem.

- METOJaMH TPUMEHCHHUS CTaHJIAPTHBIX
MAKeTOB  MPHUKJIAJHBIX MPOrpaMM, B
yactHoctn maketa MATLAB, s
MOJICTTUPOBAHUS u ONTUMHM3ALINHU
IIPOIIECCOB B TEIUIOOOMEHHHKAX, a TaK¥Ke
B XHMHYECKHUX PEaKTOpax HACAIbLHOTO

nepeMeInBaHus u U/1€aIbHOI0

BBITECHEHHUSI.
Paszagea 5. 3naem: Ouenka npu craye
OKOHOMUYECKast - CIIOCOOBI IPUMEHEHHNS KOMIIBIOTEPHBIX nabopaTopHOii paboTHI
ONTUMU3ALNS MoJIeJIel XUMUKO-TEXHOJIOTHUECKUX Ne5
IIPOU3BOJICTBEHHBIX IIPOLIECCOB ISl pELICHUs 3a/1a4 Hay4YHbIX
HPOILIECCOB METOJIOM UCCIIEIOBAHMM, a TaKKe 3a1a4 aHanu3a u | O1eHka Ha 3a4ere C
JUHENHOT O ONTUMM3ALMHY XUMUKO-TEXHOJOTUYECKUX | OLIEHKOMN
IPOTrpaMMUPOBAHMUSL. CHCTEM;

- IPUHIIUITB IPUMEHEHUST METO0JIOTUU
KOMITHIOTEPHOTO MOJICTTUPOBAHUS TIPH
ABTOMATH3UPOBAHHOM MPOCKTHPOBAHUH H
KOMITBIOTEPHOM YIIPaBICHUH
XUMHUYECKHMH ITPOU3BOJICTBAMH.

Ymeem:

- pemiath oOpaTHbIE 3a7a4u CTPYKTYpPHOU
U TIapaMeTpUUYecKoil uIeHTU(UKALUN
MaTeMaTU4eCKOr0 OMUCAHUSI MPOIECCOB
XUMHUYECKUX TPEBPAIlCHU B PeaKTopax ¢
MEINIAJIKON ¥ TPyOUaThIX peaKTopax, a
TaK)K€ MaTeMaTUYECKOTO OIHMCAHUS
MPOLIECCOB TEIJIONEpeIayu B
TEIJI000OMEHHUKAX

Bnaoeem.:

- METOJaMH TPUMEHEHHS CTaHJIAPTHBIX
MAaKeTOB  MPHUKJIAQJHBIX MPOrpaMM, B
gactHocTh  maketa MATLAB, gns
MOJIETTUPOBAHUS u ONTUMHM3ALINHI
MIPOIIECCOB B TEINIOOOMEHHHUKAX, a TaKXKe
B XHMMHMYECKHUX pEaKTopax HAealbHOTO
MepeMeITUBaAHUS u HJICATEHOTO
BBITCCHEHUSI.
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13. OCOBEHHOCTHU OPTAHU3ALIUU OBPA3OBATEJIBHOI'O ITPOLECCA J1JIsA
HNHBAJINIOB U JINIl C OTPAHUYEHHBIMHA BO3MOKHOCTAMU 310POBbS

OO0yyeHre WHBANUAOB U JIMIl C OTFPaHUYEHHBIMU BO3MOXHOCTSIMHU  3J0POBBSA
OCYILECTBIISICTCS B COOTBETCTBUHU C:

[TopsinkoM  opraHu3aid W OCYIIECTBJICHUS  00pa30BaTENbHON  JESTENbHOCTH
1o 00pa3oBaTeNbHBIM MPOrpaMMaM BBICIIETO0 O0pa30BaHHMS — MporpaMMaM OakajaBpHara,
mporpaMMaM creuuainurera, nporpaMmmaMm maructparypbl (Ilpukaz MuHucrepcTBa Hayku u
BEICIIero oopa3oBanus Poccutickoit @enepanuu ot 06.04.2021 Ne 245);

[TonoxxeHneM O TOpPsSAKE OpraHu3allMd W OCYIIECTBIEHUS  00pa3oBaTeNbHOM
JESATEIIbHOCTH 10 00pa3oBaTebHBIM TMPOTPaAaMMaM BBICIIETO O0pa3oBaHUST — MPOrpaMMaM
OakanaBpuaTta, IporpaMMaM CHEIHaTUTeTa, MpPOrpaMMaM MarucTparypbl ¢eaepaibHOro
rOCYJapCTBEHHOTO OO/KETHOrO 00pa30BaTENbHOTO YUPEXKIEHHUS BBICIIETO 00pa3oBaHUs
«Poccuiickuil XMMUKO-TEXHOJOTHYEeCKU yHuBepcuTeT umenu .M. MenaeneeBa», NpUHATHIM
pemiennem Yuenoro coeta PXTY um. [I.W. Menaeneera ot 28.12.2022, npotokos Ne 5;

MeToauueckuMu peKOMEHJAlUsAMUA MO0 OpraHu3aluu o0pa3oBaTeNbHOrO IMpolecca AJis
00ydeHUs MHBAIHU/IOB U JIUIl C OTPAaHMYECHHBIMH BO3MOKHOCTSIMH 3JI0POBbS B 00pa30BaTEIbHBIX
OpraHM3alysaxX BbICHIEr0 OOpa3oBaHMs, B TOM YHCJIE OCHAIICHHOCTH 00pa3oBaTEeIbHOTO
nporecca (yTBEpKISHBI 3aMecTuTereM MuHucTpa o0pa3oBanus u Hayku PO A.A. KiumoBeIM
ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padodell mporpaMme I CIUAIINHbBI
«OnTUMH3aIUS XUHMHKO-TEXHOJIOTHYECKHX NMPOLECCOB)
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl
22.04.01 MarepuaJioBe/iecHHe H TEXHOJOTHM MaTEePHAJIOB

MarucTepckas nporpaMmma

«MaTepHaJ’IOBCHEHI/Ie AJIs (l)OTOH]/IKI/I H 3JTCKTPOHUKH

®opma o0yueHusi: oUHasI

Howmep
n3MeHeHus1/
JIOTIOTHEHUS

Conepn(aHI/Ie ,Z[OHOJ'IHGHI/IH/I/IBMGHGHI/IH

OcHoOBaHHE BHECCHUS
I/ISMCHGHI/ISI/I[OHOJIHCHI/HI

MIPOTOKOJI 3acejaHus Y YeHOTO
coBeTta Ne oT
« » 20 T.

IIPOTOKOJI 3aceJaHusl Y YEHOT O

coBeTra Ne oT
« » 20 .
IIPOTOKOJI 3acejaHusl Y YEHOT O
coBeTra Ne oT
« » 20 .
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MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(enepasibHOE rocyapcTBEeHHOE OI01KEeTHOEe 00pa30BaTe/IbHOE YUpeKIeHHe
BbICIIETr0 00pa30BaHUSA
«Poccuiickuil XUMHUKO-TEXHOJIOTHYEeCKIUN YHUBEPCUTET
umenu /.. MenaeseeBa»

«YTBEPXIEHO»
Ha 3aceaHuy YYEeHOTO COBETA
PXTY um. JI.1. Menaeneena

ipoTokoia Ne 30 ot «30» utons 2025 r.

PABOYASA TPOI'PAMMA JUCHUIIJIMHBI
«YnpasjieHHe POEKTaMID)

HanpasjieHue noaAroToBKu
22.04.01 MartepuajioBeeHHE M TEXHOJIOTHA MATEPHATIOB

Marucrepckasi nporpamMmma

«MarepuanoBeaenue 1 GOTOHMKHU U JJIEKTPOHUKID)

KBanmupukanusa «Marucrp»

MocksBa 2025



HporpaMMa COCTaBJICHA: KAHAUAATOM XUMHUYCCKUX HAYK, JOLICHTOM Ka(penpm MCHCI>KMCHTA U

mapketunra H.}O. Hukonaesoil.

[Tporpamma paccMoTpeHa 1 0J100peHa Ha 3acelaHiH KadeIpbl MCHEPKMEHTa U MaPKETHHTa
«24y ampens 2025 r., mpotokoi Ne 7



1. IEJIb ¥ 3BAJAYM TUCIIATIINHEI

HporpaMMa CoCTaBJICHa B COOTBCTCTBHUH C Tpe6OBaHI/I${MI/I CDC,I[epaJ'IBHOFO

rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHAApTa BBICIIETO OOpa30BaHHs — MAarucrparypa
[0 HamnpaBlIeHUI0 NOATOoTOBKU 22.04.01 Mamepuanosedenue u mexHoi02us mamepuanos
(®I'OC BO), HaKOmIEHHBIM OIBITOM MPENOJABAHUS JIACLIUTUTUHBI kadempoit

meneorycmenma u mapkemunza PXTY um. J[.W. MenneneeBa. IIporpamma paccuutana Ha
W3YyYCHHE JUCIHUILTNHBI B TeUeHue | cemectpa.

HucuunnuHa «Ynpaenenue npoexmamu» OTHOCUTCS K 0a30BOM YacTH AUCUUIUIMH
yueObHoro rmiana. IIporpamMma IUCHMIUIMHBI MPENNONAaracT, 4ro oOydarommecs HMEIT
TEOPETUYECKYI0 U TMPAKTUYECKYI0 MOJIrOTOBKY B 00JacTH YIpaBIeHUS NporpaMMamMu U
IIPOEKTaMH.

Heab AUCHUIUIMHBI — MOJIyYEHUE CTYACHTaMU IPAKTHUUYECKUX HABBIKOB IO 3aIyCKy U
YIPaBICHUIO NMpoeKTaMH. J[aHHBIA Kypc KOOPIMHUPYET YIPABIECHUE U PEATU3ALUI0 IIPOEKTOB
He00XOIMMOT0 KaueCTBa, B YCTAHOBIIEHHBIE CPOKH, B paMKaxX MPUHSATOTO OI0KETa.

3anaum JMCUMIIMHBI

—  (opmupoBaHHe OOIINX MOIXO0J0B K YIIPABICHHUIO MPOTPaMMaMHU U MPOESKTAMU;

— o3HakomsieHHe co CTaHmapTaMy YIpaBJICHUS MPOSKTaAMH; C TEHICHLIUSMH DPa3BHTHUSA
MIPOEKTHOTO MeHeKMeHTa B Poccuu u 3a pybOexom;

—  (opMHpOBaHHE TEOPETHYECKHMX M METOJOJOTHYECKUX 3HAHUH MO OpPTraHU3alMOHHO
COJIepKaTeIbHBIM, TEXHOJIOIMUYECKUM OCHOBAM Pa3paOOTKH yIpaBICHUS] UMH, OIICHKE UX
Pe3yJIbTaTUBHOCTH U KauecTBa.

—  OCBOEHHE MEPBUYHBIX YMEHHH pa3paOOTKU U pealii3aliy MPOEKTOB, HAMPABICHHBIX Ha
pa3BuTHEe 00pa3oBaTENbHON OpraHW3alMy; OpraHu3aluu paboTBl W KOHTPOJIA
NESITEIbHOCTH KOMaH/Ibl TPOEKTA; OIICHKE PUCKOB MIPOEKTOB U YIIPABICHUS UMHU.
Hucuunnuna «Ynpaenenue npoekmamuy» npenonaerca Bo 2 cemectpe. KoHTposb

yCIIEBAEMOCTH CTYACHTOB BEETCS 110 MPUHATON B YHUBEPCUTETE PEUTHHTOBOI crcTEME.

PabGouas mporpamMma JHCHHIUIMHBI MOXET OBITh peaTu30BaHAa C MPUMCHCHHEM
ANEKTPOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH M AJIEKTPOHHOTO OOy4YeHHUs TMOJHOCTHIO WU
JaCTHYHO.

2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCIHUIIJIMHBI

W3ydyeHne MUCHUIUIMHBI HANpaBlIEeHO Ha MPUOOpETEeHHE CIEAYIOUUX KOMIeTeHUHil M
HHAUKATOPOB MX J0CTHKECHUS:
YHuBepcaabHble KOMIIETEHIIMH U HHANKATOPHI UX J10CTUKEHHS :

HanmeHnoBanue
KaTeropuu Kox n HaumeHOBaHME Kox 1 HanMeHOBaHME WHANKATOPA JOCTIKEHUS
(rpyrimsI) VK YK
YK
YK-1.1 3Haer TIPUHITUTIBI cbopa
VK-1. Cnocoben PHII pa,
KJIaccu(UIMPOBaHUSA, aHalmM3a M 000O0IIEeHUs
OCYIIECTBIIATh
. nHpopmanuu, CIIOCOOBI HCIIOTH30BaHUS
KPUTUYECKHI aHAIIN3
CucremHoe u .. | 1dpOoBBIX pecypcoB HHPOPMALINH;
POOJIEMHBIX CUTYaLIUN
KPUTHUYECKOE VYK-1.2 YMeer COOTHOCUTH  Pa3HOPOIHBIE
Ha OCHOBE CHCTEMHOT'0
MBIIIICHE HoIXOTA SBJICHUS U MH(OpMAIMIO, CUCTEMAaTH3UPOBATh UX
’ B paMKaX M30paHHBIX BUAOB MpodecCHOHaTbHON
BBIPa0aThIBATh
JeSATeNIbHOCTH;

CTPaTETHIO IEUCTBUM.
P ! VK-1.3 Bnaneer HaBbikaMu (HOpMYyITUPOBAHHS U




apryMeHTallid BBIBOJIOB M CYXKJCHHI, B TOM
qucie c MIPUMEHEHUEM HAY4YHOT'O u
¢bun0coPpCcKOro MOHATUHHOTO arnapara;

VYK-2. Ciocoben

Pazpabotka u

YIIPABJIATH TPOSKTOM
peanuzanus

Ha BCEX JTarax ero
MPOCKTOB

JKHU3HCHHOI'O IUKJIa

VK-2.1 3HaeT TOpPUHOUIBI  MOJCITHPOBAHUS
TEXHOJIOTUYECKUX  TPOLIECCOB  CO3/aHUS U
00paboTkH MaTepUaJIOB C y4eTOM
HKOHOMUYECKUX (DAKTOPOB U B COOTBETCTBHH C
TpeOOBaHUSMU IKOJIOTUYECKON U MPOMBIIIIJICHHOM
0e3omacHoCTH

VK-2.2.  VYmeer omnpenenars Kpyr —3ajad,
IUIAHUPOBATh COOCTBEHHYIO JESTENLHOCTh B
paMKax pealu3alud  [POeKTa, HCXOAd U3
UMEIOLIUXCA PECYPCOB; COOTHOCUTH TJIABHOE H
BTOPOCTENIEHHOE, pellaTh MOCTaBICHHBIC 3a7auu
B pamMKax M30paHHBIX BUAOB NMPOGECCHOHATBHON
JESITeIbHOCTH.

VYK-2.3. Brnaneer HaBbIKaMH peanu3aliiid HOBBIX
MPOEKTOB M YIPABJICHUS UMH Ha BCEX ATAIax ero
KU3HEHHOTO LIUKIIA.

VK-3. Criocoben
OpraHU30BBIBATH U
PYKOBOAUTH pabOTOi
KOMAaH/IbI,
BbIpabaThIBast
KOMaHJHYIO CTPATEruio
IUIS TOCTYOKEHHS
MMOCTaBJICHHOM 11eJTN

VYK-3.1. CriocobeH opraHu30BBIBaTh U PYKOBOIHTH
paboTOl KOMaH/IbI, BEIpAaOaThIBasi KOMAHIHYIO
CTPATEruIO JJIsl JOCTHKCHUS TIOCTABICHHOM LEIH.
VYK-3.2. YMmeer ynpaBisiTh IPOU3BOJICTBEHHON
JeSITeTTLHOCTHIO PAOOTHUKOB, CTPOUTH

OTHOUICHUS C WIEHAMU KOMaH/bl 1

OKPYKAFOIITUMH.
VK-3.3. Bnameer HaBblKAMU IIOATOTOBKA U
NpeICTaBICHUS npe3eHTaIH IUTAHOB u

pe3yabTaTOB ~ COOCTBEHHOM UM KOMaHIHOM
JIeSITEIIbHOCTH.

Oﬁmenpoq)eccnonam,ﬂble KOMIICTCHUUHN U UHAUKATOPLI HX TOCTHIKCHUSA

Koa n naumenosanune OIIK

Ko nu HaumenoBanne nnaukaropa gocrumxenus OINK

OIIK-3. Cnocoben

y4acCTBOBATh B YIIPABICHUU OIIK-3.2. YMeeT 3QpeKTUBHO OPraHNU30BbIBATh U
npodeccuoHaTBFHON YIOPABISTH AESITEIBHOCTHIO IEPBUYHOTO TPYIOBOTO
JIeSTeTLHOCTBIO, UCTIONB3YS KOJUIEKTHBA B 00JIaCTH CUCTEMEI MEHEPKMEHTA KauyeCcTBa.
3HAHUA B 00JaCTH CUCTEMBI OIIK-3.3. BaazgeeT 3HaHUSIMH U OIIBITOM B 00JIaCTH

MCHCI’)KMCHTA Ka4ycCTBa CHUCTEMBI MCHCI’)KMCHTa Ka4ucCTBaA.




B pesynbraTte U3ydeHus JUCLHUIIINHBI CTYACHT MarucTpaTyphl JOJIKEH:

3name:

Ymemo

OCHOBHBIE MTOHSTHS U METOIbI YIIPABJICHUSI TPOEKTaAMH,

CUCTEMY OLIEHKH PECYPCOB, PUCKOB, CPOKOB IIPOEKTA,

MPUHLIMIIBI OpTraHU3alUU IPOSKTHOTO YIPABICHHUS,

NPUHIUIBL  OpPTraHW3allMd M PYKOBOJCTBA pabOTOH  KOMaHJIbI
COLIMATIN3allMH JINYHOCTU M COLMAIIBHOTO B3aUMOICHCTBUS
pa3pabaTeiBaTh U 0QOPMIIATH IPOEKTHYIO JOKYMEHTALIUIO,
MPUMEHSTh METOJAMKH OLICHKH MapaMeTPOB YIPABIICHUS B IPOEKTAX,
pa3palaThIBaTh CTPATErHIO YIIPABICHUS POESKTaMH,

3pPEKTUBHO OpPraHU3OBBIBATE M  YIPABIATH  JEATEIHLHOCTHIO
TPYZOBOI0 KOJUIEKTHBA B 00JIACTH CUCTEMbI MEHEI)KMEHTA KauecTBa

Braoemy:
—  METOJAaMH U MPUHLMIIAMH YIIPABJIEHUS IPOCKTAMU B COOTBETCTBUU C MEXKYHAPOAHBIMU
U POCCHUMCKHUMH CTaHJAPTAMMU;
—  METOJIaMHM aHaju3a MyTeH peaau3aluu MPoeKTOB;
—  METOJIaMM aHaJu3a PUCKOB B IPOEKTHOM YIIPABIICHUH,
— HaBbIKAMU TIOJrOTOBKM M TPEACTABICHUS [PE3CHTAUUU IUIAHOB M PE3YJIbTaTOB
COOCTBEHHOM ¥ KOMaHHOM JIEeSITEIHLHOCTH,
—  3HAHMSIMH U OIIBITOM B 00JIACTH CHCTEMBI MEHEPKMEHTA KaueCTBa.

3. OBBEM JIUCHUILINHBI ¥ BUJIbl YYEEHOM PABOTHI

A CIOCOOBI

IIEPBUYHOTO

O0beM TUCHUNTIHHBI
Bup yueOHoil padoTbI Axan | Acip.
3E
u, u,
Oo01as Tpy10eMKOCTb THCIUIIIUHBI 2 72 54
KonTakTHas padoTa — ayAuTOPHbIC 3aHATHS: 0,94 34 25,38
Jlexmuu 0,50 18 13,50
[Tpaktueckue 3anarus (I13) 0,44 16 11,88
Jlabopartopusie paboTsl (JIP) - - -
CamocrosiTesibHas padoTa 1,06 38 28,62
Bu1 MTOroBOro KOHTPOJIs: 3auer




4. COAEP) KAHUE JUCHUIIJINHBI

4.1. Pa3gespl AMCHUILIMHBI M BUABI 3AHATHIA

AxazieM. 4acoB

Iy‘; Pazgen qucumniinHbI Bcero Jlexuun rigik pggle.a
1. | Pa3znen 1. BBegenue B ynpaBJ/ieHHe NPOEKTAMU. 24 12 8 12
1.1 | TepmuHOIOrMYECKUI anmapar NPOEKTHOTO YIPaBICHUS 8 4 4 4
12 Cospemennsie cucreMsl MenexkMenTa (1SO 9001, 1ISO 14001, 8 4 9 4
' ISO 50001)
13 MOHUTOPHHT U yrpaBieHue padboramu npoekra. Obmiee 3 4 4
| ynpaBieHue U3MEHEHUsIMU. 3aKpbITHE IPOEKTA
2. | Pazmen 2. O61acTi 3HAHUIT yNpaBJIeHHs MPOEKTAMU. 24 12 4 12
[Tnan ynpasnenus tpeboBanusmu. Co3nanue uepapxmuueckoi
2.1 | ctpykTypsl padoT. Kontpons conepkanus. [Inanuposanue 8 4 2 4
yTIpaBJICHUs paCUCAHUEM.
29 WUnentuduxanus puckon. KauecTBeHHbIN aHaIN3 PUCKOB. 8 4 1 4
" | KonnuecTBeHHBIN aHAJIN3 PUCKOB. '
23 [TmanupoBaHue pearnpoBaHus HAa PUCKH. MOHUTOPUHT U 8 4 1 4
" | ynpaBieHue pUCKOB. YIIpaBiIeHUsl Ka4YeCTBOM
3. | Pa3mes 3. MeTo10/10rus1 ynpasJjieHUs IPOEKTAMHU 24 10 4 12
3.1 | PykoBoauTens mpoekTa u auaep komanasl. [IpoekTHas komanaa 8 4 2 4
3.2 | YnpaBieHre 3aMHTEPECOBAHHBIMU CTOPOHAMH MTPOESKTA 8 4 1 4
33 KoHTpoJIb BOBIEUEHHOCTH 3aUHTEPECOBAHHBIX CTOPOH. 8 9 1 4
" | YpaBneHre KOMMYHHUKAITMSIMHA TTPOCKTA.
UTOro 72 18 16 38




4.2 Copnep:xanue pa3/ieioB JUCHUNITUHBI

Pa3nes 1. BBegenue B ynpapjieHHe NPOEKTAMH.

MupoBble  CTaHIApThl  yNpaBICHWS NPOEKTaMU. TEpMHUHOJIOTMYECKHH  ammapar
npoekTHoro ymnpaeneHusi. CoBpemeHHble cucteMbl MeHemkMeHTa (ISO 9001, ISO 14001, 1SO
50001).

Kpurepuu ycnemnoctu mpoekta. [Iporpammel u moprdenu ymnpaBiieHUS MPOECKTaMHU.
Conepxanne crannapra ANSIPMIPMBOK GUIDE. Opranu3alluOHHOE OKPYKEHHE IMpPOEKTa.
XKuznennslii nuka npoekra. ['pymnmsl nporeccoB u obiactu 3nannii PMBOK.

VnpaBnenue uHTerpanuen mnpoekra. PazpaboTka ycraBa mpoekra. Pa3paborka ruiaHa
yIpaBIEHUsI IPOEKTOM. PyKOBOJACTBO M yNpaBiI€HUE HCIOJIHEHHEM MpOeKTa. MOHMTOPUHI U
ylpapiieHue pabotamu npoekra. OO1iee yrpaBieHHe H3MEHEHUSAMU. 3aKpbITHE IPOCKTA.

Paznen 2. O6acTu 3HaAHMI yIpaB/IeHUs] NPOEKTAMH.

VYnpasienue coxep:kaHueM npoekra. IlnanupoBanue ynpasiaeHus conxep:kanueM. [lman
yrpasiieHus: TpeboBanusMu. Onpenenenue conaepxkanusi. Co3qanne nepapXuuecKonl CTPYKTYpHI
pabot. IlpoBepka coxepxanuss. KonTposib copepikaHus. YOpaBieHHE CpPOKaMU IIPOEKTa
[InanupoBanue ympaBiaeHus pacnucanueM. OrmnpeaeneHue cocraBa omnepainuil. Onpenenenue
Iocje0BareabHoCcTH  onepanuii. OuneHka pecypcoB omnepanuil. OLEHKAa UIMTEIBHOCTH
omeparuii. Pazpadorka pacniucanusi. KoHTpons pacnucanus. YIpaBieHHE CTOMMOCTBIO ITPOCKTA.
[InanupoBanue ympasiaeHuss cTouMocThio. CTOMMOCTHas oueHka. Pa3zpaGorka Oromxera
pacxonoB. KoHTposib cromMocTu. YinpasieHUE 3aKylKaMu IHpoekTa. [InmaHupoBaHue 3aKyIioK.
OcymectBieHne 3akynok. KoHTposnb 3akynok. 3akpbITHE 3aKyloK. YIPaBICHHE pPHUCKaMU
npoekta. [lmanupoBanue ympaBineHuss puckamu. Wnentudukanus puckoB. KauecTBeHHBIN
aHasn3 puckoB. KonuuecTBeHHBIM aHain3 puckoB. IlnaHupoBaHue pearupoBaHUs Ha PHUCKHU.
MOHUTOPHHT M YIpaBICHUE PHUCKOB. YIpaBieHUs KadecTBOM. llmaHupoBaHue KauyecTsa.
Obecneuenue kayectBa. KoHTposb KayecTna.

Paznen 3. MeroaoJiorus ynpapjieHusi IPOeKTaMH

[Toxxonap! k opranuzanuu padotsl komanasl (hadi-iuki, scrum). PykoBoauTens npoekra
u suaep komauabl. [IpoekTHass KoMaHAa. ACHEKTbl MOTHBAIlMM KoOMaHAbl. JIokanbHas u
paccpeoTOUYEeHHAass KOMAaH[Ibl. YIIPaBICHHE 3aUHTEPECOBAHHBIMU CTOPOHAaMH  ITPOEKTA.
Wnentudukanus 3aMHTEpeCOBaHHBIX CTOPOH. [laHnpoBanne ynpaBlieHUsl 3aUHTEPECOBAaHHBIMU
CTOPOHAaMHU IIPOEKTA. YIIPaBIEHHUE BOBJIEYEHHOCTbIO 3aMHTEPECOBAHHBIX CTOPOH ITPOEKTA.
KoHTpoib BOBIIEYEHHOCTH 3aMHTEPECOBAHHBIX CTOPOH. YIpaBlI€HHE KOMMYHHUKaLUSIMU
IIPOEKTA.



5. COOTBETCTBHME COIEPKAHUA TPEFOBAHUSAM K PE3YJIBTATAM OCBOEHUA JUCIIAITJIMHBI

Pasnen | Pazmen | Pasnmen
Ne B pesynbraTe 0CBOSHHS AUCUUIUIMHBI CTYICHT JOJDKEH: 1 5 3
3HaTh:
1 |- OCHOBHBIC OHSATHS U METO/IbI YIIPABICHHS TPOCKTAMHU; + +
2 |— cucTeMy OIICHKH PECYPCOB, PUCKOB, CPOKOB ITPOCKTA; +
3 |— TPUHIMIIBI OPraHU3aIUH IPOCKTHOTO YIIPABICHHS; +
YMmern: +
4 |- pa3pabatbiBaTh U 0GOPMIISTH MPOESKTHYIO JOKYMEHTAIIHIO; +
5 |- npUMEHSTH METOAUKH OLEHKH IMapaMeTPOB YIPABJICHHUS B IPOCKTAX; +
6 |— pa3pabaThIBaTh CTPATETHIO YIIPABICHHUS IPOCKTAMH, +
Baagern:
7 |~ MeToZaMu W NPUHLMNAMH YNPABICHWS NPOCKTAMU B COOTBETCTBUM C MEKYHAPOIHBIMH M +
POCCHIICKMMH CTaHIapTaMH;
8 |- wMmeromaMu aHanM3a MyTeH peaan3aliy MPOCKTOB,; +
9 |- wMeromamu aHaIM3a PUCKOB B MPOEKTHOM YIIPaBICHUY; + +
B pe3ynbraTe 0CBOSHMS AMCLUUIUIMHBI CTYAEHT JOJDKEH MPUOOPECTH CIEYIOINE KOMNEemEeHUUU U UHOUKAMOPBL UX OOCHUNCEHUA:
Ko u nanmenosanme YK Kon v HauMeHOBaHHe MHAMKATOPA JOCTUKEHUS
YK
VK-1.1 3Haer TIPUHITUITBI coopa,
KnaccuUIUpOBaHus, aHanu3a U 0000IIeHus + +
nH(popmanny, crnocoObl UCIOJIb30BAHUS UPPOBBIX
pecypcoB HH(MOPMAIIHH;
VYK-1. CnocoGeH ocymiecTBIITh VYK-1.2 YMeer COOTHOCUTh Pa3HOPOAHBIE SBIICHUS
10 KPUTHYECKHH aHAIIN3 TTPOOIEMHBIX 1 uHQOpMAIINIO, CUCTEMATU3UPOBATh UX B paMKax + + +
CUTYyalluii HA OCHOBE CUCTEMHOT0 MIOJIX0/1a, | H30paHHBIX BUJIOB npodecCHOHaTBHOM
BBIpA0AaTHIBATh CTPATETHIO ICHCTBHSL. JIeATeNbHOCTH;
VYK-1.3 Bnaneer HaBbIkamMu (pOPMYIHUPOBAHUS U
apryMEHTaIli{ BBIBOJIOB U CY>KJICHHH, B TOM YHUCIIE + + +

C MPUMEHEHUEM HAYYHOT0 ¥ prI10co(CcKoro
MOHATUIHOTIO arnmapara;
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VYK-2. CriocobeH ynpaBisiTh MPOEKTOM Ha
BCEX 3Tarax ero XU3HEHHOTO IMKJIa

VK-2.1 3HaeT  MPUHIIUIIBI MOJICTTUPOBAHUS
TEXHOJIOTMYECKUX  IPOIIECCOB CO3JaHus |
00pabOTKH MaTepHAIOB C YYETOM SKOHOMHUUYECKHX
(akTOpoB M B COOTBETCTBUU C TpeOOBAHUSIMH
9KOJIOTUYECKON U MPOMBIIIICHHON 0€301MacHOCTH

VK-2.2.  VYmeer omnpenensaTb  Kpyr — 3amad,
IUIAHUPOBATh ~ COOCTBEHHYIO  JICATEILHOCTH B
pamMKax  pealu3alliM  [POEKTa, HCXOAd U3
HUMEIOLUXCS PECYpPCOB; COOTHOCUTH TJIaBHOE U
BTOPOCTETICHHOE, PelllaTh MMOCTABJICHHbIE 33a4l B
pamMkax W30paHHBIX BHUIOB MPOPECCHOHATHHON
JESITEIIbHOCTH.

VK-2.3. Bnajeer HaBbIKaMH peaiu3aliiy HOBBIX
MIPOEKTOB U YIIPABJICHUS KIMHU Ha BCEX ITAIax ero
’KM3HEHHOTO IIUKJIA.
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OIIK-3. Cnocoben
yIpaBJICHUU npodeccHOHaTBHOM
NESITEeIbHOCThIO, HWCIONB3ysd 3HAHHS B
00JIaCTH CHCTEMBI MEHEIKMEHTA KaUeCTBA

y4acTBOBaTb B

OIIK-3.2. YmMeeT 2eKTUBHO OPraHU30BBIBATH U
YIPABJISTH AEATEIHLHOCTHIO IEPBUYHOTO TPYIOBOTO
KOJUIEKTHBA B 00JIACTH CUCTEMbI MEHE)KMEHTA
KayecTBa.

OIIK-3.3. Biageer 3HaHUSAMHU U OIBITOM B 00JIaCTH
CHUCTEMEI MEHEIKMEHTA KauecTBa.




6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA
6.1. IlpakTHYecKue 3aHATHSA

Y4eOHBIM IUTAaHOM He IPEyCMOTPEHO MTPOBEACHUE MPAKTHUECKUX U 1a00PaTOPHBIX
3aHATUN 110 JUCLIUILINHE.
7. CAMOCTOSATEJIBHASA PABOTA

CamocrosrenbHas paboTa MPOBOJUTCA C IENbI0 YIIIYOJNeHHUs 3HAHUN MO AMCUUIUIMHE H
npeaycMaTpUBACT:

— O03HAKOMJICHHME U MPOpabOTKy PEKOMEHI0BAaHHOM JIUTEPaTyphl, paboTy C JIEKTPOHHO-
OMOMOTEYHBIMH CHUCTEMaMH, BKIIOYAas MEPEBOJAbI MyONMKANWKA W3 HAy4YHBIX HKYPHAJIOB,
nuTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEHICHUE OTPACIIEBBIX BHICTABOK M CEMHHAPOB;

— yuactue B ceMuHapax PXTY um. 1. Menzeneesa 1o TeMaTuke TUCUUILIAHBL;

— TOJTOTOBKY K BBIMIOJIHEHUIO KOHTPOJIBHBIX pabOT M0 MaTepHally JICKIIMOHHOTO Kypca,
MOJTOTOBKY K cllaue 3auem.

[TnaHupoBaHKEe BPEMEHHM Ha CaMOCTOSTEIbHYIO pPadOTy, HEOOXOIUMOIrO Ha H3Y4YCHHUE
JTUCIUIUIMHBI, CTYACHTaM JIydIlle BCErO0 OCYIISCTBIATH HA BECh TNIEPHUOA  HU3YUCHUS,
npeycMaTpuBas MPH 3TOM PEryJsIpHOE IMOBTOPCHHUE TMPOWICHHOTO MaTtepuaia. Matepual,
3aKOHCIICKTHPOBAHHBIA Ha JICKIHIX, HEOOXOIAMMO PETYJSpPHO JOIOJHATH CBEICHUSMU U3
JUTEPAaTypHBIX HCTOYHHMKOB, TIPEJCTABICHHBIX B paboueir mporpamme. [lpu pabote c
YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCS COCTABJISITh KPAaTKHM KOHCIEKT MaTepuana, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OHMOIMOrpadMuECKUX JAaHHBIX UCTOYHHUKA.

8. MIPUMEPBI OHEHOYHbBIX CPEJACTB JJIs1 KOHTPOJISA
OCBOEHMS JUCHHAIIJIMHBI

CoBOKymHasE OILIEHKA M0 TUCIMIUIMHE CKJIAIBIBACTCA M3 OIEHOK 3a pedepaTHBHO-
aHaJTUTHYEeCKUe paboThl (MakcuMalibHas olieHka 10 OansoB), paboTy Ha MPAKTUYECKUX 3aHATUAX
(makcumManbHas otieHka 10 6aIoB), MPOMEKYTOUHYIO KOHTPOJIBHYIO padoTy (45 6aioB), 3aueT
C OLIEHKOH, (MakcuMalbpHas olieHka 40 6annoB).

8.1. IlpumepHas TeMaTHKa pepepaTHBHO-AHAJUTHYECKOIH padoThI.

. OCOOGEHHOCTH MPOEKTHOTO YIPABICHHSI IPOU3BOACTBOM.

. Pa3paboTka cTpaTeruu ynpaBieHHs IPOU3BOJICTBOM.

. IlocTpoeHue cuctemsl ynpaBieHus IPOU3BOACTBOM (IIPOEKTHBIN MOAXOT).

. Opranu3zanys IIaHuPOBaHUS TPOEKTHOTO NPOU3BOICTBA.

. YripaBreHue pa3paboTKO! HOBBIX MPOMBIIUIEHHBIX IPOIYKTOB.

. DopMHpOBaHKE TIPONU3BOICTBEHHBIX CTPATETH.

. IIpoGaemHubIe 06s1acTH yrpaBieHUs IPOU3BOACTBOM B Poccuu 1 3a pyoexom.

. YpaBneHue onepauusMu B chepe yCiayr.

. IIpon3BOICTBEHHBIE aCIIEKThI CO3/1aHUS HOBBIX TOBAPOB (IMIPOEKTHBIN MOAXO0).

10. [TpumeHeHne PYHKITMOHATEHO-CTOMMOCTHOTO aHaJIM3a B YIPABJICHNUHN ITPOU3BOICTBOM
(IpOEKTHBIN aCHEKT).

11. YupasneHnue npoeKkTaMu Nepeaay Npou3BOACTBEHHBIX (QYHKIIUI Ha ayTCOPCHHT.
12. Pa3zpaboTka u peanu3alysi IpOU3BOICTBEHHBIX CTPATETHii MaJIOTO MPEATIPUATHSL.
13. YnpasieHnue pecypcamu IpON3BOICTBEHHBIX MPOEKTOB.

14. MES-cucteMsl B yripaBlieHUH ITPOU3BOJACTBOM.

15.YopaBneHrue npoeKTaMu OpraHu3alii HOBOTO TPOU3BO/ICTBA.

16. CucTeMHbIH OJIX0A B YIPaBICHUN MPOEKTaMU

O©Ooo~NOoO ol WwWwN -
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17. ®uHaHCOBOE MOAECIMPOBAHNE IPOEKTA

18. CpaBHUTENBHBIN aHATIN3 CTAHAAPTOB YIPABJICHUS IPOEKTAMU

19. [1eHHOCTHO-OPUEHTHPOBAHHOE YIPABJICHUE MPOESKTAMHU B KOMIIAHUU

20. YnpaBieHue NpoeKTaMu ¢ y4eTOM IPUHIUIIOB KOHLIEIIUH YCTOWYMBOIO Pa3BUTHS

21. Pa3paboTKa CUCTEMBI CTPATETUUYECKOTO YIPABJICHUS MPOCKTAMHU B KOMITAHUH

22. Mojenu, MeTo/Ibl 1 MHCTPYMEHTHI YIPaBJIE€HUs NOPT(HEnIeM NPOEKTOB;

2.3 YmpasieHue nopTdesieM IpoeKTOB B YCIOBUSIX HEOMPEICICHHOCTH;

24. AHanu3 NpakTUKU YIpaBiIeHUs NOPTQeaeM IPOeKTOB Ha NPEANPUATHSIX;

25. YnpaBieHrue pucKkaMu MpoeKTa, IPOrpaMMBbl U MTOPTQEIIsi MPOEKTOB;

26. [locTpoeHue KOpIOpaTUBHOM CUCTEMBI YIIPABICHHS PUCKaMU Ha IPOMBIIIUIEHHOM
MPEANPUATHH;

27. YupaBieHue pUCKaMH KPYITHBIX MEXTyHapOAHbBIX HE(TEra3oBbIX IMPOEKTOB;

28. YnpaBieHue NpoeKTaMu 1 MOPTQENSIMU MPOESKTOB HE(PTEra30BbIX KOMITAHUH.
29.Poccuiickuid ppIHOK KOHCAJITUHTA 10 YIPABICHUIO TPOCKTAMM: aHAIU3 MPEIJIOKEHUS

30. UccrnenoBanue OpeHia «ynpasiieHHE TPOSKTAMIU» HA POCCUIICKOM PhIHKE: TCHJICHIIUU 1
NIEPCIEKTUBBI

31. O60ocHOBaHME WHBECTUILIMI HA BHEIPEHUE KOPIIOPATHBHON CUCTEMBI YIIPABJICHUS TPOSKTAMH
B KOMITaHUSX

32. Oduc ymnpapiueHUs MPOCKTaMH: 0COOCHHOCTH, BUIBI M MOJICITU B POCCUMCKHIX KOMITAHUSX
33. [Ipob6aemsl U GakTOphl ycrexa BHEAPEHHUs] KOPIIOPATUBHON CUCTEMBI yIIpaBJICHUS
[IPOEKTaMHU B OpraHU3al1u

34. AHanu3 oCylEeCTBUMOCTH MPOEKTA Ha IPUMEpe KOMIIAHUU

35. MeToap! OIICHKH MHBECTUITMOHHOW TPUBJIEKATEIBHOCTH MIPOECKTOB B cepe HEABIKUMOCTH
36. OneHka BIUSHHUS OpPraHU3alMOHHBIX PUCKOB Ha yCIIeX U HEeYyJlaul IPOeKTa

37. IIpobGnemsl ynpasienus creiikxonnepamu B UT-poekrax Ha mpuMepe poCCUHCKUX
KOMITaHUH

38. [1nan ynpaBieHHs OTHOMICHUSIMHU CO CTEHKXOJIIEpaMH TPOSKTOB: IPOOIEMBI 1
BO3MOYKHOCTH

39. OcHOBHBIE POOJIEMBI YIIPABICHUS CTEHKXOIIEPaMHU B TEHIEPAX U IIYTH WX PELICHUS
40. YpaBneHue NepcoHalIOM B OpraHU3alluK U B IPOEKTaX: CUCTEMBI U MOJIEIIN

41. Pa3zpaboTka KapThl KOMIIETEHIIUI MEHEKepa MPOEKTOB

42. ®opMupoBaHHE KOMaH/IbI IPOEKTA KaK (GakTOp yclexa ero peain3anum

43. JlenoBast urpa Kak METOJI MOBBIIICHUS] KOMIETSHIIUH 1 YIIYUIIICHNsT B3aUMOJICHCTBUS
YYaCTHHUKOB MPOEKTHBIX KOMaH/

44. O630p 0TEUECTBEHHBIX HHPOPMAITMOHHBIX CUCTEM U IPOTPAMMHBIX IPOAYKTOB JJIs
yIIpaBJIeHUs IPOEKTaMHU

45. IlpumeHeHnne UHPOPMAIIMOHHBIX CUCTEM ISl YIPABIEHUS IPOEKTaMH B CTPOUTENBHBIX U
JIEBEJIONEPCKUX KOMITAaHUSIX

46. IIpumenenne HHPOPMALIMOHHBIX CHCTEM ISl YIIPABJICHHUS MPOCKTaMHU B KOMITAHUSIX
HedTerazoBoi 0Tpaciu

47. IlpumeHenne UHPOPMAIIMOHHBIX CUCTEM JIJISl YIPABIIEHUS POEKTaMU Ha MPEAIPUITHIX
MAaJIOTO U CpeaHero Ou3Heca.

48. KirroueBble KOMIETSHITUN MEHEKepa MPOESKTa.

49. Kputepuu ycriexa u Hey/iad B IPOEKTax (aHAJIN3 Ha IPUMEPE OTPACIIN).

50. UcTopwst ¥ IepcrieKTUBEI Pa3BUTHS YIIPABICHHS TpoekTamu B Poccnm.

8.2. [IpuMepbl KOHTPOJILHBIX BOMPOCOB /JIsl TEKYIIEr0 KOHTPOJISI OCBOCHH S THCIUTLTMHBI
Jist  Tekymiero KOHTPOJIS MPEIyCMOTPEHO 3 KOHTPOJBHBIX paboThl (MO0 OJIHOM
KOHTPOJIBHOW paboTe Mo KaxJAoMy pasfeny). MakcumanbHasi OIleHKa 32 KOHTPOJbHBIE pabOThI
cocTaBisieT 15 6amoB 3a Kaxayro.



Paznen 1. Ilpumepsl BONMpocoB K KOHTPOJIbHOH padore Ne 1. KonrposabHasa pabora
coxep:kut 15 Bonpoc, mol 6aiy 3a Bompoc.

Bomnpoc 1.1. Yro He paccMaTpuBaeT cepa MPOEKTHOIO YIIPABICHHS:
a) Pecypchr

b) KauecTBO 1npenocTaBiasieMoro npoayKTa

¢) Croumocts, Bpems npoekra

d) O6ocHOBaHKME HMHBECTUIIHIA

e) Pucku

Bonpoc 1.2. )KuzHeHHbIH UK TPOEKTa — 3TO:

a) craxusl peaar3aliy MPOeKTa

b) cTamust npoekTMpOBaHUS MPOCKTa

C) BPEMEHHOMW NMPOMEKYTOK MEX/y MOMEHTOM 00OCHOBAHUS MHBECTUIIMI U MOMEHTOM, KOTa
OHU OKYIHJIUCH

d) BpeMEeHHOIT IPOMEIKYTOK MEKIAY MOMEHTOM TIOSIBIICHUSI, 3aPOK/ICHUS IIPOCKTa © MOMEHTOM
€ro JINKBUIALIUHU, 3aBEPILIECHUS

) BpEMEHHOM MPOMEKYTOK MEX/y MOMEHTOM IOJY4CHHUS 3a[[aHusI OT 3aKa3YMKa U MOMEHTOM
CIa4y IPOCKTA 3aKA34UKY

Bonpoc 1.3. YrpaBnseMbiMu TapaMeTpaMu IPOEKTA HE SBISIFOTCS:

a) 00BEMBI U BUIBI paboT

b) cTouMOCTB, H3IEPIKKH, PACXOIBI IO POSKTY

C) BpEeMEHHbBIC TApaMETPhI, BKIIOYAIOIINE CPOKH, IPOIODKUTEIFHOCTH U PE3EPBbI BBIMOTHECHHS
paboT 1 3TanoB MPOEKTA, a TAK)KE B3AaUMOCBSI3H MEXKIY paboTaMu

d) pecypcsl, TpeOyemble ISl OCYLIECTBICHUS IPOCKTA, B TOM YHCIIC YSIOBEUSCKUE UITH
TPYAOBBIC, (UHAHCOBEIE, MaTEPHATHHO-TEXHHUYECKHE, a TAK)KE OTpaHIMUEHHS IO pecypcam

€) KaueCTBO MPOCKTHBIX PELICHHH, MPUMEHIEMbIX PECYPCOB, KOMIIOHEHTOB IIPOCKTa

) Bce BapuaHThI PaBUITLHBI

Bonpoc 1.4. KanengapHoe riaHupoBaHue HE BKIIIOYAET B ceOsi:

a) MJIaHUPOBAHUE COMICPKAHHS TPOCKTA

b) onpenenenue mociae0BaTEILHOCTH PabOT U IIOCTPOCHUE CETEBOTO TpaduKa

C) IJIaHUPOBAHUE CPOKOB, UTUTEIBHOCTEH U JIOTHUECKUX CBSI3EH PaboT U MOCTPOCHHE
nuarpaMmsbl ['anTa

d) ompezeneHue moTpeOHOCTEH B pecypcax (JIFIH, MAIIUHbIL, MEXaHU3MbI, MATEPHAIIBI U T.J.) U
pacuer 3aTpar u TpyA03aTpaT 1o IPOeKTy

e) onpeeneHnue ce0ECTOMMOCTH MPOIYKTa MPOSKTa

Bonpoc 1.5. Yto siBnsieTcss OCHOBHOI L1€/IbIO CETEBOT0 MIIaHUPOBAHUS:
a) YrpaBieHue Tpy103aTpaTaMu MPOeKTa

b) CHmxeHre 10 MUHIMYyMa BPEMEHH peaTi3aliy MpoeKTa

C) Makcummu3anus npuObUIH OT MPOEKTA

d) Onpexnernenue Mocne10BaTEILHOCTEN BBIMOJIIHEHUS PadOT

e) MoaenupoBaHue CTPYKTYPhI TPOEKTA

Bonpoc 1.6. Kakoii Tun ceTeBoii fuarpaMMbl HCoiis3yercs B cpeae MS Project:

a) «/leficTBHe B y351aX» — BEPHBIN OTBET

b) IMepexomHO#M TUIT AUATPAMMBI OT «ICHCTBUS Ha CTPENIKAX» K «IEHCTBUIO B y3J1aX»
c¢) [IEPT-nuarpamma

d) Auarpamma ["anta

e) Anarpamma «JlelicTBHe Ha CTpeITKax»



Bonpoc 1.7. [TpuHiun «MeToga KpUTHUECKOTO IMyTH) 3aKIH04aeTCsl B

a) AHanu3e BepOSTHOCTHBIX TApaMETPOB JITUTEIBHOCTEH 33124 JICKAIIUX HA KPUTUIECCKOM ITyTH
b) AHanu3e BEpOSATHOCTHBIX IAPAMETPOB CTOMMOCTEH 3a/1a4

C) AHanu3e pacrucaHus 3a/1a4 — BEPHbI OTBET

d) AHanu3e BepOSTHOCTHBIX [TAPAaMETPOB CTOMMOCTEH 3a/1a4 JIeKAIIUX Ha KPUTHUECKOM ITyTH

e) AHanu3e JUIMTEILHOCTEH 3a/1a4, COCTABIISIFOIIMX KPUTHYCCKUH ITyTh

Bonpoc 1.8. OcHoBHas 11€/1b «METO0/Ia KPUTHUECKOTO MyTH 3aKIH0YACTCS B:
a) PaBHOMEpHOM Ha3HAYEHUH PECYPCOB Ha 3aa4uH MPOCKTA

b) OHTI/IMI/I?;aI_[I/II/I OTHOWICHUS JJIUTCIIBHOCTU IMPOCKTA K €0 CTOMMOCTHU

C) CHIDKEHHUHU U3IIEPIKEK TIPOCKTA

d) MuHum#3aIKKu BOCTPEOOBaHHBIX PECYPCOB

e) MUHUMH3AIUK CPOKOB MPOEKTA — BEPHBIIl OTBET

Bonpoc 1.9. Kakas pabora Ha3pIBaeTCsI KPUTHYECKOM:

a) JJIuTenbHOCTh KOTOPOH MaKCHMAaJIbHA B ITPOCKTE

b) CroruMocTh KOTOPOI MaKCHMaJIbHA B IPOEKTE

) Nmeroras MakCUMaJIbHBIH [MOKa3aTeIb OTHOIICHUS [IEHbI pA0OTHI K €€ JTUTEIbHOCTH

d) PaGoTa ¢ MakCHMaJIbHBIMH TPY/I03aTpaTaMu

e) Pabora, 1151 KOTOPOI 3a/IeprKKa ee Havalla MPUBEET K 33JICPIKKE CPOKA OKOHYAHUS ITPOCKTA B
1ETIOM

Bompoc 1.10. Kakoe pacrnpeneneHue nMeeT KOHUCHBIN T0Ka3aTeNb CPEAHEH JTUTEIBHOCTH
MPOEKTAa PACCUUTAHHBIN

o merony I1EPT:

a) NayccoBckoe

b) Bera-pacnpenenexue

c) [TyaccoHoBCKOE pacrpe/eneHue

d) HopmanbHoe pacnpezencHue

e) TpeyronbHOE pacrpeeieHue

Bonpoc 1.11. Kakoe pacnpesenenne iMeeT KOHUYEHBIH MToKa3aTeab CpeiHeN ATUTEIbHOCTH
MIPOEKTa pacCCUYMTAHHBIN

METOJI0M MojenrpoBanus Mounte-Kapio:

a) I'ayccoBckoe

b) Bera-pacnipenesnenue

¢) ITyaccoHoBckoe pacrpe/ieneHue

d) HopmasbHOE pacripeienenue

e) TpeyrospHOE pacnpe/eieHne

Bomnpoc 1.12. Moaenuposanue npoektoB B Microsoft Project 2010 e mo3BosnsieT pemuTh
CIIETYIONIYIO 3a/1a49y:

a) PaccunTaTh MHBECTUIIMOHHYIO IPUBIIEKATEILHOCTD MPOEKTA

b) paccuuTarh OrO/KET MPOEKTA U PACHpE/ICIICHUE 3aINIaHMPOBAHHBIX 3aTPAT BO BPEMEHHU

C) paccumTaTh paclpeeieHie BO BpEMEHHU MOTPEOHOCTEH MPOEKTa B OCHOBHBIX MaTepraax u
00opyIoBaHUN

d) onpenenuTh ONTUMANTBHBINA COCTaB PECYpPCOB (JIFOJICH M MEXaHU3MOB) IIPOEKTA U
pacripenieieHue BO BpeMEHH X IJIAHOBOW 3arpy3KH M KOJIHMYECTBEHHOTO COCTaBa

e) pa3paboTaTh ONTHMAIIBHYIO CXeMy (PMHaHCHPOBAaHHS paboT, TOCTAaBOK MaTEPUAIIOB U
o0opymoBaHus



Bonpoc 1.13. Yro cinyXUT BEpTUKAIBHOM OChIO arpamMmbl [ anTa:
a) Ilepeuens pecypcos

b) lnuTensHOCTH 33124

c) Ilepeuens 3amau

d) JlnurenbHOCTD MpOeKTa

e) IpeniecTByroIne 3312491

Bonpoc 1.14. Yto cay>XUT rOpU30HTAIILHON OChIO TUarpamMmebl ['aHTa:
a) [Tepeuens pecypcos

b) JnurensHoCTH 33184

c) [lepeuens 3amau

d) JInurenbHOCTD MpOeKTa

e) [IpeniecTBytolye 3a1a4n

Bonpoc 1.15. CymmapHas 3aada COCTOUT U3:
a) Heckomnbkux pecypcoB

b) Heckosbkux Bex

C) Heckosbkux BapHaHTOB

d) Heckonpkux 3atpar

e) Heckombkux 3amaq

Paznen 2. Ilpumepsl BONPOCOB K KOHTPOJIbHOI padore Ne 2. KonrTpoubHasi padora
coaep:xut 15 Bonpocos, no 1 6ay 3a Bonpoc.

Bonpoc 2.1. Kakoe npencrasinerue orcyrctsyer B MS Project:
a) Iuarpamma I'anra

b) Ucnonb3zoBanue Pecypcos

c) Ucnonp3oBaHue 3ama4

d) Cereoii rpaduk

e) Cerp ITEPT

Bonpoc 2.2. Kakoe nipesicTaBienue sBisieTcst ocHoBHbIM B MS Project:
a) lmarpamma ['aHTa — BEpHBIN OTBET

b) Ucnons3oBanue Pecypcos

) Ucnosnp3oBanue 3a1aq

d) CereBoii rpadux

e) Cers [IEPT

Bomnpoc 2.3. K kakuM MeTo1aM CBOJAMTHCS CTPYKTYPH3AIUs MPOCKTA:

a) T'opu3oHTaIBHOE U BEPTHKAIBHOE TNIAHUPOBAHKE

b) I'opu3oHTaTBPHOE IITAHKPOBAHHUE U ITTAHUPOBAHUE «CBEPXY-BHHU3

C) BepTrkanbHOE TIIaHUPOBaHKE U IUTAHUPOBAHUE «CHHU3Y-BBEPX»

d) BepTukanbHoe MJIaHUPOBAHUE U TUIAHUPOBAHHUE «CBEPXY-BHH3»

e) [lnanupoBaHHe «CBEPXY-BHH3» H «CHH3Y-BBEPX» - BEPHBI OTBET

f) [lmanupoBaHne «CBEpPXy-BHU3Y», «CHU3Y-BBEPX», TOPH30HTAIILHOE W BEPTHKATBHOE
TUTAHUPOBAHHE

Bonpoc 2.4. CTpykTypHOE ITaHUPOBAHUE HE BKIIFOYACT B CeOs CICTYIOIIME ITAIbI:

a) pa3OKeHHe IPOEKTa Ha COBOKYITHOCTD OTAENBHBIX Pa0OT, BBIIOJIHEHHE KOTOPHIX HEOOXO0IUMO
JUTSL peaTi3aliy MPOeKTa

b) cTpykTypH3alHs moCIe10BaTeIbHOCTH PaboT

C) OlleHKa BPEMEHHBIX XapaKTEPHCTHK PaboT



d) onenka TEeIBHOCTEH padoT
) Ha3HaYCHUE PECYPCOB Ha 33/1auH

Bomnpoc 2.5. Kakue THIIbI cBsA3el MKy 3a1a4aMu HEBO3MOKHBI B MS Project:
a) Hauano-okonuanue

b) Oxonuanne-Havano

¢) Hauano-nauaio

d) OxoHuaHHMe-OKOHYAHHE

€) BCe OTBETHI HENPABUIIbHBI

Bomnpoc 2.6. Uto He sBIsETCS OrpaHUYCHUEM IS TUTAHUPYEMBIX 33]1au:
a) OKOHYaHHE HE paHee 3aaHHOM 1aThl

b) Havano He paHee 3a1aHHOM AaThl

C) ®UKCHUpOBaHHAS UTUTEILHOCTD

d) ®ukcupoBaHHOE HAYAIO

e) Kak MoxHO paHbIie

Bomipoc 2.7. J[UTeIbHOCT CyMMapHO# 33141 BBIYHUCIISIETCS (OPEIeISIeTCs]):

a) Vcxoms n3 mapamMeTpoB Ha3HAYCHUIA M TPYI03aTPaAT Ha 3a/1aul BXOIAIIHE B CYMMApPHYIO
3amaqy

b) Mcxoms u3 mapamMeTpoB Ha3HAYCHUI U [UTUTEIILHOCTH 3a/1a9 BXOSAIINX B CYMMAapHYIO 3a1aqy
¢) Ucxonst u3 mapaMeTpoB [UTUTEIBHOCTH €€ Mo/13a/1a4

d) upektuBHO

e) [IpubmKeHHO, TI0 METO/LY SKCIIEPTHBIX OIIEHOK

Bomnpoc 2.8. TpynoBbie pecypchl He BKIIIOYAOT:
a) Jlromeit

b) Uznepxku

) Mamvx

d) ObopynoBanue

Bomnpoc 2.9. Kakoii mapaMeTp He OMICHIBACT TPYIOBBIC PECYPCHI:
a) UznepKu- BEpHBIH OTBET

b) CrannaprHas craBka

c) CtaBka CBepXypOUHBIX

d) 3arparsl Ha HCIIOIBE30BAHHE

Bonpoc 2.10. MakcumansHOE KOJTHYECTBO €MHUI] JOCTYITHOCTH YCTaHABIMBAET:

a) MaKCUMaJIbHOE KOJHYECTBO pab0UHX, TOCTYITHBIX IS BBIMTOJHEHHS pabOT B JAHHOM MPOEKTE
b) MakcHMaNbHBI MPOIIEHT PabOYEro BPEMEHH, KOTOPOE PECYPC MOXKET €XKETHEBHO BBIJICISATh
JUTSI BBITIOJTHEHUS pa0bO0T JaHHOTO TTPOEKTa

Bonpoc 2.11. MarepuaibHbie peCypChl O3BOJISIOT MOJAEIHPOBATH:
a) IToTpebHOCTh B MaTepraiax U 3aTpaThl HAa HUX

b) Omnary 3aka3urKoB

¢) Omary paboT 1Mo MPOEKTY

Bomnpoc 2.12. TIpeana3HaueHue 3aTpaTHOTO pecypcea:

a) PaccunTath 3aTpathl O MPOCKTY

b) Csi3aTh onpeneeHHbIH THIT 3aTPAT C OJJHOM WIIM HECKOJIBKHMU 3aJa4aMH
C) Paccunrath 3aTpaThl Ha TPYIOBbIC PECYPCHI



Bompoc 2.13. Hasnauyenus B MS Project sro:

a) CBsI3b KOHKPETHOM 3aJ[a4H C €€ JUTUTEILHOCTHIO

b) cBsi3b KOHKPETHO# 3aJa4M C pecypcamu, BBIICIICHHBIMU JUISI €€ BBIIOJIHCHUS
C) CBSI3b MEXIY 33J]a4aMH [IPOCKTa

d) cBsI3b MeXK/y BeXaMH MPOEKTa

€) CBsI3b KOHKPETHOM BEXHU C PECypCaMH, BBIICICHHBIMHU JUIS €€ BBIIOTHCHUS

Bonpoc 2.14. Tpyno3arpaTbl pacCYUTHIBAIOTCA 110 (hopMyIIe:
a) Tpynosatpatsl = [lnutenbHocth /| EquHUIBI HA3HAUCHHUI

b) Tpymozarpatsr = (JlnutensHOCTh)2 X EAMHUIBI HA3HAYCHHI
) Tpyno3zarpatsl = JJJIUTEIbHOCTh X EMUHUIIBI HA3HAUCHHIA

Bonpoc 2.15. Jlns 3a1a4 ¢ pUKCHPOBAHHBIM 00BEMOM PECYPCOB HE CIIPABEINBO:

a) IIpu nu3MeHeHuH TPyA03aTpaT NEPECUUTHIBACTCS [UTUTEILHOCTD, HO 00BEM PECYPCOB HE
MEHSIETCS

b) ITpu U3MEHEHUH TPYI03aTPAT U [UTUTSIBHOCTH OJHOBPEMEHHO, 00hEM PECYPCOB HE MEHSIETCS
C) [Ipu u3MeHEHNH [UTUTEIBHOCTH MIEPECUNTHIBAIOTCS TPY103aTpaThl, HO 00BEM PECYpPCOB HE
MeHsIeTcs

Paznen 3. Ilpumepsl BONpocoB K KOHTPOJIbHOI padore Ne 3. KonrTposbHasi padora
coaep:xut 15 Bonpocos, no 1 6a;1y 3a Bonpoc.

Bomnpoc 3.1. OCHOBHBIMHU COCTABJISIFOIIINMH TIPOIECCA YIIPABICHUSI PUCKOM HE SIBIISICTCS:
a) BoIsiBIICHHE HCTOYHUKOB PHCKa;

b) AHanu3 u olleHKa PUCKa;

) OnpeneneHue peakiiuy Ha PHCK;

d) [InanupoBaHue pacXoI0B B UPE3BBIYAHBIX 00CTOSTEILCTBAX;

e) CozaHue pe3epBoOB Ha CITy4ail Ype3BbIYAHBIX 00CTOSITEIBCTB

f) CereBoe mmaHupoBaHue

Bomnpoc 3.2. Yto He sBNsSeTCS BapUaHTOM pEaKIUi Ha PUCK:
a) CHIKEHHE WM COXPaHEHHE PHUCKa

b) Ilepeanpecarus prucka

c) CtpykTypa pa3oueHus paboT Mo 3rarnam

d) YuacTue B prckax

Bonpoc 3.3. Coxkpamienue BpeMeH! padOThI HaJl IPOSKTOM JOCTHTACTCS:

) COKpaIlleHHEeM OIHOTO MITH OOJIBIIIEr0 KOJTUYeCTBa ACHCTBUH (Omepaliuii) Ha KPUTHIECKOM
MyTH

b) cokpariieHreM 0JHOTO MK OOJIBIIIETO KOJTMYECTBA IPOM3BOIBHBIX ACHCTBH (OTepariuii)
MPOEKTa

C) COKpAIIIEHUEM OJIHOTO WJIK OOJIBIIIETO KOJUYECTBA JCHCTBUH (Omepalnii) Ha HEKPUTUIECKOM

IyTH

Bonpoc 3.4. BennunHa ¥ KOJTHYECTBO PE3EPBOB HA CITydail HEMPEABUICHHBIX 00CTOSATEIECTB HE
3aBUCSIT OT:

a) "HOBU3HBI" IPOEKTA

b) HeTouHOCTH B OIIEHKAaX BPEMEHH U 3aTpar

C) TEXHUYECKUX TPOOIeM

d) pasmepa OroKeTa IpoeKTa

e) HeOOJIBIINX U3MEHEHHU B MacITabe

f) HenpenBuIEHHBIX TTPOOIIEM



Bonpoc 3.5. 3aBucsr au pe3epBbl yIpaBlIeHUs OT CMETHBIX PE3EPBOB:
a) Jla

b) Her

C) 3aBHCST, HO IIPH OIIPE/ICIICHHBIX 00CTOSTEIBCTBAX

Bomnpoc 3.6. Kakue prcku He SBIISIOTCS TPOEKTHBIMH:
a) Pucku pacriucanus

b) BromkeTHbBIE pUCKT

C) PecypcHbie pucku

d) OnepannoHHbIE PUCKH

Bomnpoc 3.7. Tlocie kakoro Ha3HaYeHHE MPOUCXOANT BeIYKMCICHHE 3aTpaT B MS Project:
a) ITocie kaxmoro

b) ITocne mocieaHero

¢) [Mocne nepBoro

d) BeiOupaercst B py4HOM pEKUME

Bomnpoc 3.8. J[ist Ha3HAUYEHUS MAaTEPUAIBHBIX PECYPCOB HEOOXOIUMO BBECTH:

a) Tosibko 00IIIee KOJIMYECTBO MATEPHAIBHOTO Pecypca, HEOOXOMMOTO IS 33]]a4H B 1IEJIOM

b) TonbkO CKOPOCTh €ro MoTpeOICHHs B 33 JaHHBIN BPEMEHHOM HHTEpBa

¢) OO61ee KOJIMYECTBO MAaTEPUAIBHOTO pecypca, He0OX0UMOT0 JIJIS 3a/1a4d B 1I€JIOM B CKOPOCTh
€ro MoTpeOICHHS B 3aJJaHHBII BPEMEHHOM HHTEPBAI

d) OGr1iee KOJUYECTBO MAaTEPHATIBLHOTO pecypca, HEOOXOMMOTO ISl 33]1aUH B I[EJIOM HITH
CKOPOCTh €ro MOTpeOICHUs B 3a/IaHHBI BPEMEHHON HHTEPBa

Bonpoc 3.9. ba3oselii man oopasyercs:

a) CaMOCTOATEIHLHO

b) U3 dakTudeckoro miana

¢) Tekymiero riaHa

d) Kak pasHocTs MeX 1y GakTHIECKUM U TEKYIHUM TUIAaHOM

Bonpoc 3.10. Jlns ycTpaHeHUs HapyLIeHUs CpbIBa JUPEKTUBHBIX CPOKOB HE TOAXO/IUT:
a) [TepecMoTpeTh JUIMTETBHOCTH W/WIIM HAa3HAYEHHS PECYPCOB Ha 3a1a4ax

b) ITepecMOTpeTh XapaKTEPUCTHKNA CyMMAapHBIX 3aj1a4a / 3TaroB

c) [lepecMoTpeTh AMPEKTUBHBIC CPOKU — BEPHBIN OTBET

Bonpoc 3.11. Microsoft Project 2010 onpesensieT HEKPUTHUESCKHIA TTyTh, KaK:

a) CoBokynHocTh 100% BBITIOTHEHHBIX 3324 U 33]1a4, IMCIOLIHUX PE3EPBBI 10 BPEMEHU
b) CoBokyrHocts 100% BBITTOJHEHHBIX 3a1a4

C) 3amay, UMEIOIIUX PE3ePBbI 10 BPEMEHH

Bonpoc 3.12. B kononke «OTkiioHeHne» (IpH BeIOOpe npencTaBienus «uarpamma ['anTtay u
TaOIUIIBI «3aTPaThI»)

oTroOpakaeTcs 3HaUE€HUE Pa3HUIIbI 3aTPaT MEKAY KOJOHKAMHU:

a) «DuKcupoBaHHBIC 3aTpaThi» U «ba3oBbIe 3aTPaThI»

b) «3arpatei» u «ba3oBbie 3aTpaTh»

C) «DUKCUPOBaHHBIC 3aTPATHI» U «3aTPATHI»

Bomnpoc 3.13. Ileperpyxennsie pecypcsl B MS Project:
a) BeiaensiroTest KpaCHBIM IIBETOM M MHIMKATOPOM KPaCHBIH YeloBeYeK
b) He Beimenstrorcst



Bonpoc 3.14. PecypcHoe BbIpaBHUBAHHE JOCTYITHO JJISI pECYPCOB:
a) Uznepixex

b) MarepuanbHbIX

¢) TpymoBbIX

Bomnpoc 3.15. CrienaibsHo, IS peCypCHOTO BHIPABHUBAHHUS CITY)KHT IPEICTABICHHUE:
a) CereBoii rpaduk

b) ®opma 3amau

c) ®opma pecypcoB

d) IlnaHupOBIIUK TPYIIIT

8.3. Bonpochl /1Jis1 HTOFOBOI0 KOHTPOJISI OCBOEHHUs THCHHUILIHHBI (2 cemecTp — 3auem)

1 OGnactu npuMeHeH!s! U IPEUMYILECTBA IPOSKTHOIO YIpaBJIeHHs?

2 Kakue ocHOBHBIE KoHIENHu YII?

3 CranaapTsl B 001acTy ynpasieHus npoekramu (YII), BO3MOXKHOCTh UX IPUMEHEHMS B
POCCUICKHX YCIIOBHSIX.

4 OCHOBHBIE THUIIbI OPTaHU3ALMOHHBIX CTPYKTYP: (YHKLIHOHATIbHAS, MAaTPUYHAS,
MPOEKTHAS;, UX CXOACTBA M OTINYHSI.

5 OCHOBHBIE POJIM YYaCTHUKOB IIPOEKTOB. Pa3sienenue 0TBETCTBEHHOCTH M TOJTHOMOYUI:
3aKa34uK, CIIOHCOP, PYKOBOJUTEIb MPOEKTA, YIACTHHUK MPOEKTA.

6 YnpaBieHue CTpyKTypaMmH IPOEKTOB.

7 IlpoexTHBIH 0dHC, yIPaBISIONINE KOMUTETHI, MEHEIKEP MPOEKTA.

8 IIpuHIMIBI KOPIIOPATUBHON METOOJIOTHH U MH(POPMALIMOHHOM CUCTEMBI YIIPABICHUS
POEKTAMU B KOMITAHUH.

9 Kakue npoueccsl OTHOCATCS K MHULIMALMK U YIIPABJIECHUIO PUCKAaMHU B MHHOBAIIMOHHBIX
IIPOEKTax U Mporpammax?

10 ITocraHOBKHM Lieselt MpoeKTa A CO3aHusl HOBOro Ou3Heca?

11 Paznenst ¥YcraBa mpoekTa; Paznensl Ou3Hec-miaHa mpoeKTa.

12 Haznauenue MeHeKepa MPOeKTa, yIpaBieHHe IEPCOHANIOM U B3aUMOAECHCTBUSIMU B
KOMIUIEKCHBIX MTPOEKTax

13 Crpykrypa npoekra, Ha3Hau€HHe KIHYEBbIX poJieil, IIaHMPOBaHNE B3aUMOACHCTBUS
Y KOMMYHUKAILIHA.

14 JlexoMno3unus 1emnei, HoCTpOeHNnEe HePAPXUIECKON CTPYKTYphI paboT.

15 Pa3paboTka pacnucanus, MOCTPOCHUE CETEBOM AHarpaMMBbl U quarpaMmbl ['aHTTa.

16 [TnanupoBaHue pecypcoB, pa3paboTka Oro/1KeTa MPOEKTa.

17 YnpaBneHne puckamMu U CO3aHUE IJIAHOB pearupoBaHUs IPOCKTA.

18 Kak onpenensiercst mociae0BaTeIbHOCTh IIaroB NpoIeypsl IJIAHUPOBAHUS MpoeKTa?
19 Kakwue acrieKkThl OpraHu3aii KOMMYHHKAIIMA BHYTPH MPOEKTa 00ECIIEYHBAIOT

3 peKTUBHOE pacnpeneneHne nHpopmauun?

20 KoHTpakTHOE 1 aIMUHUCTPATHBHOE 3aBEPIIICHUE.

21 OGcyxieHre pe3ynbTaToB, H3BJICUCHHbIE YPOKH U apXUB IPOEKTA.

22 Yto Takoe PMBOK? IIpencraBbTe CHCTEMHYIO MOJIE/b YIIPABICHUS IIPOCKTAMHU.

23 Kputepun kauecTBa MpoeKTa.

24 Kak onpeeniTh yIOBIETBOPSIET JIM MPOCKT OXKHUIAHHM 3aKa3unKa 1 KakK
HE00XO0/IMMO PearupoBaTh, €CIH Y 3aKa34MKa U3MEHUWINCH OXKHUJIAaHU?

25 Kak JI0JDKHO OCYIIECTBISITHCS IAHHPOBAHUE PECYPCOB IO MTPOSKTY?

26 Yro BKIItOYAET B €051 KOHTPOJIb CTOMMOCTH?

27 Tlepeuncnute (hakTOpH, BRI3BIBAIONINE W3MEHEHHS 0a30Bor0 Tu1aHa. HeoOxoanmo
COIJIACOBAHME U3MEHEHUH ¢ yJaCTHUKAMH MPOEKTa?

28 Kakas otuetHas mHpopMarus HeoOxoauMa Tt 3P PEKTHBHBIX KOMMYHHKAIUN 110
pOEKTY?



29 Yto Takoe 0a30BbIi CTOMMOCTHOM TuTaH poekTa? Kak on popmupyercs?

30 Yem oTiiuaroTcst PyHKITMU YIIPABICHUSI OT 00JIaCTeil 3HAHUS?

31 IInannpoBaHue pacXoI0B U KOHTPOJIb PACX0J0B OA3UPYIOTCS HA OJHON U TOH JKe
peAMETHOM o0racTu?

32 Kakwe mporiecchl BKIIFOUAET B ce0sl YIIpaBJICeHUE Ka4eCTBOM IPOeKTa?

33 Kak onpenenutp, 4To MPOEKT yIOBIETBOPSIET TPeOOBAHUIM, Paid KOTOPBIX OH ObLIT
IPEANpUHAT?

34 Br100op opraHu3animioHHON (hOPMBI yIIPaBICHHSI.

35 McronHeHne ¥ KOHTPOJIb MIPOEKTA.

36 Llenu u copepxanue mporecca KOHTPOJIS POEKTa.

37 OtcnexuBanue GaKTHUECKOTO BBIITOIHEHHS PadoT.

38 H3mepenue nporpecca U aHajIu3 Pe3ysIbTaToB.

39 Koppektupyrommue 1eicTBUsL.

40 YnpaBineHrne N3MEHEHUSIMHU.

41 VYnpapneHne KOMMYHHUKAUSAMU IIPOEKTA.

42. KakuMu ToKa3aTelsiMu Xapaktepusyercs 3pPeKTUBHOCTb MpoeKTa?

43. Tlo KaKUM KPUTEPHSIM MOXKET OBITh M3MEpPEHA CTETIEHb pUCKa?

44. Ha3zoBUTE OCHOBHBIE METO/IbI TUATHOCTUKHU M aHAIHM3a COCTOSHUS PabOT IO MPOEKTY.
45. Ha kakue BOIpocChl OTBEYAET METO]] OCBOEHHOT0 00bema?

46. Kakue MEeTOobl ¥ CpEeICTBA UCIIONB3YIOTCS IIPU TUTAHUPOBAHUH IS OLICHKH U y4eTa.
47. HazoBute ocCHOBHBbIE (0a30BbI€) IOKA3aTENN METOJa OCBOCHHOT'O

o0Bema.

48. TlepeuncnuTe pacueTHbIC IIOKA3ATEIN METO/1a OCBOCHHOTO 00beMa

49. JIns yero NpuMeHSIOT KOPPEKTUPYIOLTUE TEHCTBUS MPU peaTn3aliy MpoeKTa?

50. Kakue nporecchl BKIFOUYEHBI B IIUKJI KOHTPOJIS IPOSKTHBIX U3MEHEHHIA?

51. Yto noHumMaeTcs moJ| ynpaBieHueM KoHpurypamuei npoexra?

52. Kakue BUIbI I€ATEIHLHOCTH BKIIIOYACT B CEOS 3aBEPIICHHE MTPOSKTA?

53. [lepeuricnuTe OCHOBHBIE ITAIbI 3aKPHITHS IPOEKTA.

54. Tlepeuncaute GopMbl BBIX0/1a U3 IIPOEKTA.

CDOH)I OLCHOYHBIX CPCACTB MNPUBCIACH B BUAC OTACIBHOI'O JOKYMCHTA, SABJIAIOLICTOCH
HEOTHEMJIEMOM YaCThI0 OCHOBHOM O6pa30BaTeHLHOﬁ porpamMmal.



9. YYUEBHO-METOAUYECKOE OBECINEYEHHUE JUCHUIIJINHbI
1. OCHOBBI TPOEKTHOTO YIPaBIICHUS : yueOHOE TTocoOune /it By30B / 3. M. Dnbaapos,
M. X. Pabananos, H. I'. I'amxkues, C. A. KonoBanenko. — Cankrt-IletepOypr : Jlanp, 2025. —
256 c¢. — ISBN 978-5-507-51491-5. — Tekct : anekTpoHHbI // JlaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/450896 (mata oOparmieHus:
29.06.2025). — Peskum mocTyma: i1 aBTOPH3. MOJIb30BATEIEH.

2. TamkuaoB, A. I'. VmpaBieHwe NpOeKTaMH W H3MECHEHHUSIMH MpH HHPPOBOIA
TpaHchopMauy NpeAnpHusITus : yaeoHoe nocodue 1is By3oB / A. I'. TamkunoB. — 2-e u3a., cTep.
— Cankt-Ilerepoypr : Jlanms, 2025. — 196 c¢. — ISBN 978-5-507-53387-9. — Texkcrt :
ANEKTPOHHBIH // Jlanb : ANEKTPOHHO-OMOIMOTEYHAS cUCTeMa. — URL:
https://e.lanbook.com/book/485126 (mara oOpamenus: 29.06.2025). — Pexum pocrynma: mis
aBTOPH3. MOJIb30BATEIICH.

b. lonosHuTeibHAS JUTEpPaTYypa:

1. Xamunynud, B. C. OcCHOBBI NPOEKTHOW ACSATEIBHOCTU: PACHIMPEHHBIA KypC :
yaeOHuk s By3oB / B. C. Xamunynua. — 2-e¢ m3a., crep. — Cankr-IlerepOypr : Jlans, 2024, —
240 c¢. — ISBN 978-5-507-50052-9. — Tekct : snekTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/409478 (mata oOpaiueHus:
29.06.2025). — PexuM ocTyIma: Ui aBTOPHU3. MOJIb30BATEIICH.

2. Ynopasnenue mnpoektamu : YueOHuK s By3oB / B. H. Octposckas, I'. B.
Boponuosa, O. H. Momorosa [u 1p.]. — 4-e u3a., crep. — Cankr-IlerepOypr : Jlanb, 2022. —
400 c. — ISBN 978-5-8114-9172-8. — TexkcT: oanekTpoHHBIH / JlaHb : BIEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/187775 (nmara oOpamicHwus:

29.06.2025). — PexumM joctyma: Juis aBTOPHU3. MOJIb30BATEIICH.

1.

HopMmaruBHas ureparypa

1. I'paxxnanckuii kopeke Poccuiickoit @eneparuu, u. 1. 2, 3, 4 ¢ u3MEHEHUSIMHU.

2. I'panoctpountensHslil kogeke Poccuiickoit @enepanyiv ¢ N3MEHEHUSIMH.

3. 3emenpHBIN Kogekc Poccuiickoit denepannn ¢ U3MEHEHUSIMH.

4, Hamnorossrii kogekc, 4. 1, 2 ¢ U3MEHEHUIMH.

5. ®enepanbHbliil 3ak0H OT 25.02.1999 Ne 39-®3 «O06 MHBECTHIIMOHHOW NESTENHHOCTH B
Poccuiickoit ®enepanuu, OcymiecTiasieMoil B popMe KanUTaTIbHbBIX BIOXKEHUI.

6. [Tomo>)keHHEe O TEXHOJOTMYECKUX PEIVIAMEHTax IPOU3BOJCTBA IPONYKLIMH Ha

HOPENIPUATHIX XUMHUYECKOro Komiuiekca / yTrB. MunsakoHompassutus P® 06.05.2000
corit. 'ocroprexnanzopom Ne 02-35/234 ot 28.04.2000.

9.2. PexoMeHyeMble HCTOYHUKH HAYYHOI HH(pOpMaIHH

— Kypnan «Ynpasnenue npoexramu». ISSN:1814-2133

— XKypHaJI «YTpaBiieHHe poekTamu U mporpammammy. ISSN 2075-1214
— Kypuan « TanoBanmu u naBecturmm» ISSN: 2307-180X.

— Kypnan «IxkoHoMuKa 1 yrpasieHue». ISSN: 1998-1627.

— http://www. ecsocman.edu.ru

— http://www. eup.ru

— http://www. buhgalteria.ru

— http://www. business-ethics.com

— http://www. worldeconomy.ru



http://www/
http://www.ecsocman.edu.ru/
http://www/
http://eup.ru/
http://www/
http://www.buhgalteria.ru/
http://www/
http://www.business-ethics.com/
http://www/
http://www.citycor.ru/go.php?go=http%3A//www.worldeconomy.ru

9.3. CpeacrBa odecnneyeHUs1 0CBOEHHSI TUCHMIIMHBI

Jlns peanu3zanuu yueOHOM MpOrpaMMBbl OATOTOBJIECHBI CIEAYIOUINE CPEICTBA
o0ecrniedeHrs OCBOCHUS JUCIUILTUHBL:
- KOMITbIOTEPHBIE IPE3CHTALIUMY NHTEPAKTUBHBIX JIEKIHi — 8;

- 0aHK KOHTPOJIbHBIX 3aJIaHHH JJIsi TEKYIIEro KOHTPOJISI OCBOSHHS TUCIHMIUIMHEI (00IIee
YKCII0 KOHTPOJIbHBIX 3a7anuii — 30);
- 0aHK KOHTPOJIBHBIX 3aJIaHH JIJISI UTOTOBOTO KOHTPOJISI OCBOCHHS TUCIUILTHHBI (00IIee
grcito ousaeros — 30).
Jnst peanu3zanuu y4eOHOH MPOrpamMMbl C HWCIOJIB30BAHUEM DIIEKTPOHHOTO OOYUYCHHS
(30) wu ngucTaHIMOHHBIX oOpa3oBarenbHbIXx TexHONOTH (JOT) Moryr mnpuUMEHSTHCS
ClleAyIoNIe 00pa3oBaTelIbHbIC TEXHOJIOTHH U CPEJICTBA 00CCIICUCHUS TUCIUILTHHBL:
— EWOC PXTY uwm. /.. Mennaeneena;
— 1aTGOPMBI IS IPOBEACHUS BIOMHAPOB;
— 1uaThOpPMBbI IS IPOBEICHUS OHJIANH KOH(EpEHIHii
— yueOnsiii mopraa Moodle PXTY um. JI.W. Menneneesa (nu apyrue LMS);
—  CEPBUCHI 110 J0CTaBKK e-mail coobrieHuii.
Jyis mpoBeneHUs MPOMEKYTOYHBIX W HMTOTOBOM AaTTECTallMd MOTYT HCIOJIb30BAThCS
m1atGopMbl JJIT TIPOBEJCHUS OHJAWH KOH(EpPEHIM M OTAENbHBIC CHEIUATH3UPOBAHHBIC
Moxayiau LMS.

10. IEPEYEHb HH®OPMAIIAOHHBIX TEXHOJIOI' U,
HNCHTOJIB3YEMBIX B OGPA3OBATEJIBHOM ITPOLLECCE

HNupopmaninoHuyro MOJJIEPIKKY U3Y4EHUS JUCIUIIAHBI OCYIIIECTBIISIET
Nudopmanmonno-o6ubamoreunsrii nentp (MbBL)) PXTY wum. .M. MenpaeneeBa, KOTOpPBIH
obecrieynBaeT OOYdYaIOUIMXCS OCHOBHOM y4eOHOH, Y4eOHO-METOAMYECKOW W HaydyHOU
JUTEpaTypoi, HEOOXOAMMON AJIsl OpraHu3alMyu o0pa30BaTENLHOrO Mpolecca MO AUCHUILIUHE.
O6mmit 06sem MHOTOOTpacaeBoro ¢ouaa MBIl va 01.01.2025 r. cocraBnser 1 563 142 k3.

@®onn UBL pacnonaraer yueOHOH, y4eOHO-METOAMYECKOW M HAay4YHO-TEXHHYECKOMH
JUTEpaTypoil B (popMe MeyaTHbBIX U AJIEKTPOHHBIX W3/IaHUH, a TAK)KE BKIIIOYAeT O(pUIIuaIbHbIE,
CIpaBOYHO-OMOMMOrpaguueckre,  CHENUANIN3UPOBAHHBIE  OTEUECTBEHHbIE U 3apyOexHbIe
nepuoguueckue U uHopmanmoHHele  m3nanusa.  UBI[  obecmeumBaer  goctym K
npodeccuoHaIbHBIM 0a3aM J1aHHBIX, HH(OPMALIMOHHBIM, CIIPABOYHBIM M TIOMCKOBBIM CUCTEMAM.
Kaxxapiit oOyuaromuiicst odecrieueH cBOOOIHBIM JIOCTYIIOM U3 JIF00O0M TOUKH, B KOTOPOIl
uMeeTcst JOCTyll K ceTh VIHTepHeT M K 9JeKTpoHHO-OuOmuoteyHodt cucreme (DBC)
VYHuBepcuTeTa, KOTOpash COJCPKUT pPa3IUYHbIE U3JaHUA [0 OCHOBHBIM  H3y4aeMbIM
JUCLUIUIMHAM U c(OPMHUPOBAHA MO COTIACOBAHMIO C MpPaBOOOJIaAaTeNsIMU yueOHOM U yueOHo-
METOJIMYECKOM JINTEPATYPHI.

Jns  Oomee MOMHOTO M ONEPATUBHOIO  CIPaBOYHO-OMOIMorpaduyeckoro u
nHpopmanmonHoro obcmykuanusi B UBL] peann3oBana TeXHOIOTHUS DJIEKTPOHHON JOCTAaBKH
JOKYMEHTOB.

[TonHbIl mepedyeHb D3JIEKTPOHHBIX HWH(OPMALMOHHBIX PECYpCOB, HCIOIb3YEMbIX B
nporecce 00y4deHus, MpeICTaBIeH B OCHOBHOM 00pa30BaTeNbHOI porpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUMIIJINHBI

B cootBercTBHHM C y4eOHBIM IUIAHOM 3aHSITHS 10 TUCHUIUIHHE «AHMUKPU3ZUCHOE
ynpaenienue» TPOBOAATCS B QopMe JEeKIUH, MPAKTHUYECKUX 3aHITHH M CaMOCTOSITENbHOM
paboTHI OOYJAFOIIIETOCH.



11.1. ObopynoBanue, HeoOX0AUMOE B 00pa30BaTEJIBLHOM NpoLecce:
JlekumoHHass y4yeOHas ayauTopusi, OOOpYyJOBaHHAs dJCKTPOHHBIMHU CpPEACTBAMHU
JEeMOHCTpanuu (MOHOOJIOKH, TIPOSKTOP, IKpaH) U y4eOHOU Mebenbio; ydeOHas ayauTopust s
NPOBEICHUSI  NPAKTUYECKUX  3aHATHH, O0OpyJOBaHHAas  DJCKTPOHHBIMH  CPEICTBAMHU

JeMOHCTpanuu; OubIMoTeKa, uMeromas paboune KOMIBIOTEpHBIE MeCTa JJIsi CTYJCHTOB,
OCHAILIEHHBIE KOMITBIOTEPAaMU € JOCTYIOM K 0a3aM JaHHBIX U BbIX010M B VIHTEpHeT.

11.2. YuyeOHO-HATIIAAHEBIE IOCOOHA
KOMITIEKTBI MILTIOCTPAIIMOHHBIX MaTEPHAJIOB K pa3/iesiaM JISKIIMOHHOTO Kypca.

11.3. KomnboTepbl, HHPOPMAMOHHO-TEJIEKOMMYHHKAIIHOHHBIE CETH, ANMAPATHO-
NporpaMMHbIe U ay/IMOBU3YaJIbHbIE CPeACTBA:
[lepconasibHble  KOMIBIOTEPHI  (MOHOOJIOKH), YKOMIUIEKTOBAaHHBIE
CpEeICTBAMU; IPOEKTOPHI U SKPaHbI; JOKAJbHAs CETh ¢ BbIXOA0M B MIHTEepHeT.

[IPOrPaMMHBIMU

11.4. IleyaTHbIE U IJ1eKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(OPMALMOHHbIE PeCypChl:
WudopMannoHHO-METOIUYECKAE MaTepualibl: y4eOHbIe IMOCOOHMS 1O JUCIHILIMHE;
pa3aTouyHBId MaTepuajd K pasjeliaM JISKIIMOHHOTO Kypca; pa3JaTOYHbI MaTepual K
MPAKTUYCCKUM 3aHATUAM 110 JUCLHUIIIINHEC.
DnekTpoHHBIE 00pa3oBaTeNbHBIE PECYPChl: 3JEKTPOHHBIE Mpe3eHTAllMH K pasjeliaM
JICKIIMOHHOTO Kypca; y4eOHO-METOIUYECKHe pa3paboTKU B JJIEKTPOHHOM BHJIC; CIPABOYHBIC
MaTtepuajibl B TICUYaTHOM M 3JCKTPOHHOM BHJE, KadelpaibHblie OHOIMOTEKH 3JCKTPOHHBIX

U3IaHHN.

11.5. [lepeyeHb JMLEH3MOHHOTO POTPAMMHOI0 00ecleYeHusl:

No HanmenoBanue PexBu3uThI Konnuectso Cpok OKOHYaHHUS
n/n IPOrPaMMHOTO JI0rOBOpa JULEH3UI JefcTBUS JINLEH3UH
IPOIYKTa MOCTaBKH

1 | WINDOWS 8.1 KonTpaxt Ne 62- 24 nuueHs3uu s 6eccpodHo
ProfessionalGetGe | 643A/2013 aKTHBAIMH Ha
nuine or 02.12.2013 pabounx

CTaHIIUSX

2 | Microsoft Office Konrtpakt 150 nuuensnit s 12 mecsueB
Standard 2019 Nel75- aKTUBAIMU Ha (e>xeroJiHOE MIPOJUICHKE
B cocrasge: 2620A/2019 paboumx CTaHIMIX MOJIHUCKH C IPAaBOM
Word 0Or130.12.2019 nepexoja Ha
Excel OOHOBJIEHHYIO BEPCHIO
Power Point NPOJTyKTa)
Outlook

3 | Kaspersky Endpoint| Jlorosop Ne 99- - 12 mecsineB
Security mmst 1552A-223/2024 (exxerotHOE TIPO/ITICHHE
ousHeca — HOJIHUCKH C TIPAaBOM
CrangapTHbIi nepexoaa Ha
Russian Edition OOHOBJIEHHYIO BEPCHIO

MIPOJYKTa)
4 | Antunnaruat.BY3 KoHTpakT oT 19.05.2026

5.0

13.04.2025
Ne 13-143K/2025




12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHUS ITPOT'PAMMBbI

HaunmenoBanue
pa3/iesioB

OcHOBHBIE NOKA3AaTEJIH OLEHKHU

DopMbI U METOABI
KOHTPOJISAA ¥ OLIEHKHU

Pa3zgen 1. BBenenue B
ynpaBJjieHHe POeKTaMU.

3naem:
— OCHOBHbIE€ MOHSTHS U METOIBI
YIIPaBICHUS MPOCKTaMH,

— CHCTEMY  OIEHKH  DECypCOB,
PHCKOB, CPOKOB TIPOCKTA,

— HPUHLUIIEI OpraHu3aIyu
MPOEKTHOTO YIPABJICHHS

Ymeem:

— pa3pabaTbiBaTh ¥ 0GOPMIIATH

IIPOCKTHYIO JOKYMEHTALUIO,

— IOPUMEHATh METOJUKH  OLICHKHU
MapaMeTpoB YIPABICHUS B IPOCKTaX,

— pa3pabaTbIBaTh CTpaTeruio
YIIPaBIICHUS TPOCKTAMHU

Bnaoeem:

— METOHAMU 51 MIPUHIIAITAMA

YIOPABJIECHUS] IPOEKTAaMU B COOTBETCTBUU
C MEXIYHAPOAHBIMHU UM POCCUMCKUMHU
CTaH/IapTaMU;

— METOaMH
peanu3alny NpoeKTOB;
— METO/JIaMH  aHaliu3a pPHUCKOB B
MIPOEKTHOM YIIPaBJIEHUHU

aHanusa IyTeu

Onenka 3a
KOHTPOJIBbHYIO paboTy
B (hopme ompoca
OreHka 3a
KOHTPOJBHBIN paboTy
B hopme TecTa

O1ieHKa 3a 3a4eT

Paszgen 2. O01acT 3HAHU T
ynpaBJieHUs POEeKTaMU.

3naem:
— OCHOBHBIE€ TOHATHS W METOJBI
yIpaBICHUS MPOSKTaMH,

— CHUCTEMY  OLIEHKH  pEeCypCoB,
PHUCKOB, CPOKOB MTPOEKTA,

— HPUHIIMIIBI OpraHu3aluu
MPOEKTHOTO YIPABICHUS

Ymeem:

- paspabarbiBaTh U 0(OPMIIATH

MPOCKTHYIO JOKYMCHTAIUIO,

— MPUMEHSATh METOJUKH  OILICHKU
MapaMeTpoB YIPaBIEHUS B IPOEKTaX,

— pa3pabarbIBaTh CTpaTEeruo
yIpaBICHUS MPOSKTAMHU

Bnraoeem:

- METOIaMHU u MPUHIUTIAMA

yIOpaBJi€HUS MPOEKTaMHU B COOTBETCTBUH
C MEXIAYHAPOAHBIMU U POCCHUMCKUMHU
CTaH/IapTaMHU;

- METOAAMU
peanu3anuy MpoeKTOB;
- METOJAMHM aHall3a pPHUCKOB B
MIPOEKTHOM YIIPABICHUH

aHainusa IyTeu

OueHka 3a
KOHTPOJIbHYIO paboTy
B (hopme ompoca
OueHka 3a
KOHTPOJIBHBIN padboTy
B (hopMe TecTa

O1ieHKa 3a 3a4eT




Pasznea 3. MeromoJiorus 3naem: OrneHKa 3a

ynpasBJieHHs IPOeKTaMHI - OCHOBHBIC TIOHATUS W METOJbI | KOHTPOJIBHYIO paboTy
MIPaBJICHUS TIPOCKTAMH, B (hopMe orpoca
- CHCTEMY  OICHKH  pecypcos, | OreHka 3a
HCKOB, CPOKOB ITPOCKTA, KOHTPOJILHBIN paboTy
— MIPUHITHITBI opranuzaiuu | B popme Tecta
POEKTHOTO yIPABJICHUS OrieHKa 3a 3a4eT
Ymeem:

— paszpabarbiBaTh H  O0QOPMIIATH
POCKTHYIO JJOKYMEHTAIHIO,

- NPUMEHATh METOJAMKH  OLCHKH
apaMeTpOB YIPABJICHUS B IIPOCKTAX,

— pa3pabarbIBaTh CTpATEruo
MpaBJICHUS TIPOCKTAMU

Bnraoeem:

- METOJIaMH u IPUHITUTIAMA
MPaBJICHHUS MTPOEKTAMH B COOTBETCTBUU C
€K TyHAPOAHBIMU u POCCHIICKUMU
TaHJapTaMu;

— METO1aMU aHaJIn3a IIyTen

caJIn3aluH IPOCKTOB;
— METOJaMU AaHalu3a pUCKOB B
POEKTHOM YIIPaBJICHUH

13. OCOBEHHOCTH OPITAHU3AIINMU OBPA30OBATEJIbBHOT'O MPOLECCA JJIs1
NHBAJIUIOB " JIMI C O'PAHUYEHHBIMU BO3MOKHOCTAMMU 31IOPOBbAA

OOyyeHne WHBATUAOB W JHMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU  3OPOBBS
OCYILIECTBIISIETCS B COOTBETCTBUU C:

— [TopsinkoM opraHu3anuyd M OCYHIECTBICHHS 00pa30BATENbHON JESATENIBHOCTH MO
o0pa3oBaTeNbHBIM TpPOrpaMMaM — TMporpaMmaM OakajiaBpuara, MporpamMmaM CIEIHAIUTETa,
nporpamMmaM MaructpaTypsl (IIpukaz3 MuHucTepcTBa HayKM M BBICHIETO 00pa3oBaHUs
Poccuiickoit ®eneparuu ot 06.04.2021 Ne 245);

— [TonoxkxeHneM O TOpSAAKE OpraHU3allMd U OCYIIECTBICHHS OO0pa30BaTENbHOM
NESTEILHOCTH IO 00pa30BaTeNbHBIM MpOrpaMMaM BBICHIETO OOpa3oOBaHHS — MpOTrpaMMaM
OakanaBpuaTa, MporpaMMaM CHENHATUTeTa, MporpaMMaM MarucTparypsel (eaepanbHOro
roCyJapCTBEHHOTO OIO/HKETHOTO 00pa30BaTEIBHOTO YUYPEKIECHUS BBICIIETO0 00pa3oBaHUs
«Poccuiickuii XMMUKO-TEXHOJOTUYeCKUd yHuBepcuteT umenu .M. Menaeneesa», NpUHITHIM
pemenueM Yuenoro coBeta PXTY wum. J[.M. MenneneeBa ot 28.12.2022, mpotokon Ne 5;
MetoauueckuMH  PEeKOMEHAAIMSMH [0 OpraHM3allid  00pa3oBaTENbHOrO Mpolecca Ui
00y4eHMsT MTHBAIUIOB U JIWI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI B 00Pa30BaTEIHHBIX
OpraHM3alysaX BBICIIETO OOpa30BaHMs, B TOM YHCIE OCHAIEHHOCTH O00pa30BaTEIHHOTO
nporiecca (YTBEpKACHBI 3aMecTuTeseM Munuctpa obpazoBanus U Hayku PO A.A. KnuMoBbIM
ot 08.04.2014 Ne AK-44/058H).




JlonoJiHeHNs U U3MeHEHUs K padoyeil mporpaMmme AN CUMILINHBI
«YnpaBJ/ieHHe IPOEKTaAMI»
OCHOBHOI 00pa3oBaTe/IbHOI MPOrPaMMBbI
22.04.01 MaTtepuajioBeeHUe U TEXHOJOTHSI MATEPHUAJIOB
Marucrepckasi nporpamma
«MarepuasioBeaenue A1 (POTOHMKH M IEKTPOHUKH

®opma 00ydeHus: OuHast

Howmep
OcHoOBaHUE BHECEHUS
A3MeHeHust/ CopepxaHue JOMOTHEHHS/ U3MEHEHUS
W3MEHEHHUS/ HOOIHEHUS
JIOTIOJIHEHHS

MIPOTOKOJI 3aceIaHus Y YeHOTO
1. cosera Ne oT

« » 20 1.
IIPOTOKOJI 3aCEIaHUsI Y YEHOT O
coBeTa Ne oT

« » 20 1.
MIPOTOKOJI 3aceTaHus Y YCHOTO
coBeTa Ne oT

« » 20 1.
MIPOTOKOJI 3aceTaHus Y YCHOTO
coBeTa Ne oT

« » 20 1.
IIPOTOKOJI 3aCEIaHUs] Y YEHOTO
coBera Ne oT

« » 20 T

[ ]
) PXTY um. JI.1. Menpeneesa

JJOKYMEHT HOJIIACAH IIPOCTOM
SJIEKTPOHHOM I1O AITUCHIO

Bnagenewn: Jlemeuwes [numpuii Onezosuy
‘ o ) IIpopexmop no yuebnoii pabome,
Pexmopam
Ionmucan: 28:03:2026 14:46:48




