MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.J1B.01.02 [OKYMEHT MOAMMCAH

(uHOexc OucyuniuHot) QNEKTPOHHOW NOANNCHLIO

Ceptudukat: 1FAE8300EFB127BC4BDCEDE758D3ED87
Bnapeneu: Enbuos Banepuit BaneHTuHoBuY
[HeiictButenex: ¢ 18.09.2024 po 19.06.2039

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Crapenue u ctadujan3anus MoJUMepoB

(HauMeHo8aHUe OUCYUNIUHDBL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)
22.04.01 MarepuasioBeieHHE U TEXHOJIOTMU MaTEPUAJIOB

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
[TonMepHbIe MaTEpUAIBI U TEXHOJIOTHH

dopma 00ydeHus: ouHast
I'on Habopa: 2025
O6mas tpynoemkocts: 7 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 3

dopma KOHTPOJIsA 3a4eT Hroro
Bun 3ansiTuit
Jlexumnm 16 16
JlaGopaTopHble
[TpakTHueckue 16 16
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
ITpomMexyTouHas aTTecTanus 0,25 0,25
KoHnrakTHas pabota 32,25 32,25
CamocTosTenpHas padora 219,75 219,75
KonTpoJib
Hroro 252 252




Pabouyto mporpammy coctaBui(u):

[Tpodeccop kapeapsr COM/IuPII, nonent, a.¢.-m.H. ['peizynosa H.H.

(Oondicnocmy, yuernoe 36anue, cmenensb, Qamunus U.0.)

(OondcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Peneunsent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuInIHbI coctaBiena Ha ocHoBanuu @I'OC BO u yyeOHorO 1iana

HarpasieHus noarotoBku 22.04.01 MarepuanoBeieHue 1 TEXHOJIOTHH MaTEPHAIIOB

Cpoxk aeiicTBusi padoyeii mporpaMMsbl JMCHUILIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acemanum xadenpst «CBapka, 00paOOTKa METaUIOB JIaBIICHUEM U POJICTBCHHBIC
TIPOIIECCHI»

(mpotoxoun 3acemanust Ne 2 ot «16» centsiops 2024 1)



1. Ilean ocBOEHUN TUCIUILIHHDI

Llens ocBOEGHUS JUCLUILIMHEI — (OPMUPOBAHUE U 3aKPEIUICHUE Y CTYJACHTOB COBPEMEHHBIX
OpPEJCTAaBICHUNA O XapakTepe M MPHUPOJE XHUMHUYECKUX M (PU3UKO-XMMHUYECKHUX IPOLIECCOB
NPOTEKAOIIMX NpU nepepaboTke W (WIM) SKCIUTyaTallud W3JACIHHA, MPUBOJAIINX K HU3MEHEHHUIO
CTPYKTYpPBHI HOJIMMEPOB; OCBEIICHNE HAYYHO-OOOCHOBAaHHBIX METOJ0OB MHIMOMPOBAHHS MPOIECCOB
CTapeHHUs TIOJMMEPOB, a TaKKe MEXaHM3MOB pEAKIHi, NPOTEKAIOIUX MpPU CTAPECHUH;
dbopMHpOBaHHE y CTYJCHTOB HAaBBIKOB KBATH(PUIIMPOBAHHOTO BHIOOpa CIIOCOOOB NEepepadOTKU U
YCIIOBUH IKCIUTyaTallMH MOJIMMEPOB, TPUMEHEHHSI CTAOMIIM3UPYIOIIUX JT00aBOK, 8 TAKKE HABBIKOB
IPaMOTHOW OPUEHTAIMH B aCCOPTUMEHTE U IKCIUTYyaTallMOHHBIX CBOMCTBaX MaTepHaloB Ha OCHOBE

IMOJIUMCPOB.

2. Mecto nucuumiunsl B ctpykrype OIIOII BO

HI/ICHI/IHHI/IHLI U IIPAaKTHUKH, HAa OCBOCHHUHN KOTOPLIX 6a3preTc;1 JaHHas JUCHUIIIMHA: XUMUSI
U COBPEMCHHBIC MCTOAbI CUHTE3a IMOJIUMCEPOB, Kommo3utHble MaTCpHrajibl Ha OCHOBC ITOJIUMCPOB,

KOMHI)IOTepHI)IG n I/IH(bOpMaIII/IOHHBIe TCXHOJIOTMH B HAYKC U ITPOMU3BOACTBE.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JaHHOM MUCIUIUIMHBI HEOOXOIMMO Kak
npenmectBytomee: [IpoekTupoBanue mnuTheBbix mpecc ¢opm ans  TIIA, TloBbimeHue
HKCIUTYaTAIAOHHBIX XapPaKTEPUCTHUK TOJMMEPHBIX MaTepHaioB, TEXHOJOTUHM W3TOTOBIICHUS

neranei w3 miaactmace, «Hayduno-uccriemoBatenbckas paboray, «[IpeaaurioMHas MpaKTHKa»,

«HToroBas roCcyJapCTBCHHAA aTTCCTALU) .

3. Ilnanupyembie pe3yJibTaThl 00yYeHUsI

dopMmupyembie u
pMupy NHauKkaTopbl 10CTHKEHUS

KOHTPOJINpYyeMbIe . IInanupyemsle pe3ybTaThl
poJHpy KOMIIeTeHI Ui Py pesy
KOMIIETeHIIUH o0yuyeHust
(Kol 1 HAUMEHOBaHUE)
(KOJ1 1 HAUMEHOBAHME)
[1K-3 Cnocoben [IK-3.1 IIpoBogut 3HaTh: 001Me GaKTOpPbl CTapEHUS
POBOJUTH BBIOOP KOMIUIEKCHBIN aHAJIN3 IIOJINMEPOB U BUJIBI CTAPEHHUS

MaTCpHraJIoB JJId 3aJaHHBIX CBOMCTB MaTCpHraIoB U

o YMeTb: onpenensaT NpUIuHbL
YCIJIOBHM DKCIUTyaTallUU ¢ | TEXHOJIOTUH CUHTE3a C

CTapCHUA U HeO6XOIlI/IMBIC METOAbI

eToM TpeOoBaHUI €TOM UX NMPUMEHEHUS B
e R 1 1P CTAaOMIM3aINHY TTOJIMMEPOB
HAJIC)KHOCTH U KOHKPETHOU OTpaciu, =
Bnaners: HaBpIKaMH aHajIu3a CBOKWCTB
JIOJITOBEYHOCTH, nepepaboTKH MOJTUMEPOB U
MAaTEpHAJIOB U TEXHOJIOTUY CHUHTE3a
SKOHOMHUYHOCTH U MOJIMMEPHBIX
MOJIMMEPOB U MOJIUMEPHBIX
JKOJIOTHYECKHUX KOMIO3UIIMOHHBIX
. KOMITO3UIIMOHHBIX MaTEPUAIOB
MOCJIEACTBUM UX MaTepHaIoB
NIPUMEHEHUS HA OCHOBE [1K-3.2 OnenuBaer 3HaTh: OCHOBBI CTAPEHUS MOJIUMEPOB
3HaHUS OCHOBHBIX TUIIOB CBOICTBA ITOJIUMEPOB U MOJT BO3JICHCTBUEM (PU3NIECKUX U

IIOJIMMEPHBIX MATEPUATIOB | MMOJIMMEPHBIX XUMHUYECKHUX (GaKTOPOB




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemble pe3ybTaThl
o0yueHust

Pa3JIMIHOr0 Ha3HAYCHUA

KOMITO3UIIMOHHBIX
MaTepHaloB U 00JIACTH
UCIIOJIb30BAHUS C TOYKH
3pCHHA UX HAACKHOCTH U
JOJITOBEYHOCTH B 33 JaHHBIX
YCJIOBHUAX SKCILTyaTallun

VYMeTs: IIPUMEHATHE MCTOABI
CTa6I/IJII/I3aLII/II/I MOJIMMEPOB € TOYKH
3pC€HHA UX HAAC)KHOCTH U
AOJITOBCYHOCTHU B 3aJaHHBIX YCJIOBUAX
QKCILTyaTallun

Brnaners: MeTomamu CTaGI/IJII/BaLII/II/I
IMOJINMEPOB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

bajuisl DopMbI TEKYLLIET0
Moayab Bup yyeonoii HanMeHoBaHue TeM 3aHATHI Oo0bem, HNuTepakrTus, KOHTPOJIH
(paznein) padoThI (yueOHoii padoThI) Cemectp q. BPC q. (HaumenoBanue
OLICHOYHOT0
CpeAcTBA)
Tema 1. Jlex 1.1. Crapenune u cTabmIU3aIus MOJIUMEPOB —3KCKYPC B 3 4 4 YcTHEI ompoc
[Tpobmembl IIp HCTOPHIO 4 (cobecemoBanme)
CTapeHHUsS U Cp 1.2. OOmue npencTaBicHUS O CTAPSHUM IOJUMEPOB. 76 Bompocs! k 3auery
CTaOMITU3AINN ®DaKTOphI U BUIBI CTAPCHUS
MOJIMMEPOB
Tewma 2. Jlex 2.1. Tepmuyeckoe crapenue. TepMomecTpyKuus 3 6 2 YcTHBIH ompoc
CrapeHue Ip 2.2. TepMOOKHCIUTEIbHAS TECTPYKITUS 6 (cobecenoBanue)
MOJINMEPOB Cp 2.3 ®oTtoxuMHuYecKas TECTPYKIUS TOJTMMEPOB 76 Bompocs! k 3auery
ot 2.4. XuMudecKas IeCTPYKIIHS
BO3JIEUCTBUEM 2.5 PapnanmoHHoe cTapeHne
(m3nyecKkux u
XUMHYECKUX
¢dakTopoB
Tema 3. Jlek 3.1. 3ammTa MOIMMEpPOB OT CTAPEHUS 3 6 2 YcTHBIi orpoc
Crabunuzanus | [Ip 3.2 JloGaBieHne cTaOMIM3aTOPOB 6 (cobecenoBanme)
U METOZBI Cp 3.3. lobaBieHne aHTHOKCHIAHTOB 67,75 Bomnpocs! k 3auery
crabmwmszaumu | [TA 3.4. Vcnosib30BaHue CrieMaIbHBIX 00pabOTOK. 0,25
MOJIMMEPOB 3.5. M3aMeHeHne XUMUYIECKOH CTPYKTYPBI.
TTocerraemocTts —
Hroro; 252




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B Hacrosimem Kypce HCHoIb3yI0TCS CleAyIore 00pa3oBaTeIbHbIE TEXHOIOTHH:

1. TexHonorus TpaAMLMOHHOTO OOyuYeHUs (IIOTOKOBOE KOHCYJIbTHUPOBAHME, MPAKTUUYECKUE
3aHATHS, CAMOCTOSATENIbHAs paboTa).

2. IHTepakTHBHBIC TEXHOIOTHH (JIEKIHs — Oece/a, CeMUHAp — JAUCKYCCHSI)

6. MeToguyeckue yKasaHusi 110 OCBOCHMIO 1M CLHMIIJIMHbI

JlunakTuueckrue eAUHULIbI, TPElyCMOTPEHHbIE paboyeil MporpaMMoil Ha CaMOCTOSITENIbHY IO
npopaboTKy, JOJKHBI OBITh M3YYEHBI CTYIACHTAMH B XOJE CaMOCTOSTENbHOW pabdoThl. B xome
CaMOCTOSITENIbHOM pabOThl KaXAbld CTYAEHT OOs3aH IPOYUTATh OCHOBHYIO U IO BO3MOXXHOCTH
JIOTIOJTHUTEIIBHYIO JINTEPATYPY 10 U3y4aeMOil TeME, TONOJHUTh KOHCIIEKTHI JIEKIIUI HEJ0CTAIOIIUM
MaTepuaIoM, BBITUCKAMU U3 PEKOMEHIOBAHHBIX MEPBOMCTOYHUKOB. KoHCIIEKTHpOBaHue Hanbomee
CIIOXKHBIC JJIi TIOHMMaHUs TeMbl HEOOXOIMMO COYeTaTh C TOJYyYEeHHUEM IHUCbMEHHBIX, a MpHU
BO3MO>XHOCTH, ¥ OUHBIX YCTHBIX KOHCYJIbTALIUN MTpenogaBaTes.

[Ipy noAroToBke K 3aHATHSAM, TEKYIIEMY KOHTPOJIO U IPOMEKYTOUHOM aTTecTaluu
CTYJEHTBI MOTYT BOCIOJIb30BaThCS AJIEKTPOHHON Onbanorekoit BY3a, momy4yuts A0CTym K yuyeOHO-
METOJMYECKHMM MaTepuaiaMm Kak Oubnuoreku BY3a, Tak M MHBIX DIEKTPOHHBIX OMOIMOTEYHBIX
cucteM. [Ipu HEOOXOIMMOCTH CTYAEHTBI MOTYT B3SITh JINTEpPATypy Ha Kadeape Ui Ha abOHEMEHTe

By30BCKOI\/'I OUOJIMOTEKH B ITIEYaTHOM BHUJEC, a TAKXXC BOCIIOJIB30BaAThCA YNTAJIbHBIMU 3aJIaMU.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 ITK-3 Bonpocut k 3auemy Ne [-20

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁX()}II/IMLIe AJIA TEKYIIEro KOHTPOJIsA

7.2.1. CobeceqoBanue 1o TeMam

(HaumenosaHue OYeHOUHO20 Cpeocmea)

Tema 1. IIpoGJieMbl cTapeHus: U CTA0NIM3ALUHN OJTUMEPOB

Bomnpocs! a5 npopadoTku

1. UTo noHUMAIOT MOJI TEPMUHOM «CTapeHUE MOJIMMEPA», Ha KaKUX CBOMCTBAX MOJIMMEPHOTO
MmarepHaia 3To oTpakaercs?

2. Ha3oBuTe OCHOBHbIE IPUYMHBI, BbI3bIBAIOIIME CTapeHHe nonuMepoB? Ha kakue rpynmnel no
onpenenenuto H. I'paccu moapasnenstorcs Mmpouecchl Aerpajaluyd B 3aBUCUMOCTH OT MPHUPOJIbI
areHra, BO3CHCTBYIOLIETO HA MONIUMeEp?

3. IlpuBeaure KinaccU(pUKALMIO IPOLECCOB CTApEHUs MOJMMEPOB IO  XapakTepy
BBI3bIBAIOIIMX €0 IPUYHH.

5. IlpuBeanTe NPUHATYIO KIACCUPHUKALIMIO MEXAHU3MOB JIECTPYKIIHH.

6. [lpuBeTe MPUHSTYIO KITACCU(PHUKAIIMIO MEXaHU3MOB CTPYKTYPUPOBAHHS.

Tema 2. CrapeHue mnoJiMMepoB MNOJ BO3AelicTBHEM (PU3MYECKHUX M XHMHYECKHX

¢axrTopos
Bonpocs! 1151 npopa6orku

1. TIpu kako¥t TemnepaType XUMUYecKas CBsi3b paszpbiBaeTca? Kak 3To cBS3aHO ¢ TEMJIOBOM
SHeprueun?

2. Ilo kakuM KaueCTBEHHBIM BEIMUYNHAM MOYKHO CYAUTH O TEPMOCTOMKOCTH ITOJINMEPOB?

3. Kakume xumuyeckue CBSI3M B MaKpOMOJEKYJE pa3pyllaloTcs B MEPBYIO OdYeperb?
[TpuBeauTe mpuMepsl c1a0bIX CBA3€H B MOJIEKyIaX MOJIMMEPOB.

4. HazoBure xaBe TpyIIbl peakUuid, MNPOTEKAIOMIMX NpPU TEPMHUECKON NeCTpyKLUUU
noauMepos. IIpusennre npuMepsl.

5. HazoBuTe cTaauu mnporuecca TepMOIECTPYKIIMA OCHOBHOM 1ENHU MOJIMMeEpa

6. Kak Termiora moiauMMepu3allld CBSI3aHA CO CKJIOHHOCTBIO MOJIMMEpPA K TEPMUYECKOMY
pacmajy 1o MexaHusmy JAenoauMepu3annn’?

7. Moryt 5u 3aMeCTUTENH BIUATh Ha TEPMOCTAOUIBHOCTh KapOouenHoro noinumepa? Ecnu
Ja, TO Kak.

8. IlpuBeaure mnpuMepbl peakUuil TEpPMOAETpajalluy, CBSA3aHHBIE C IIPEBPALICHUEM
3aMECTHUTEIICH.

9. HazoBuTe npuunHbl ociaalieHus CBsi3el, MPUBOSIINE K IECTPYKIIMA OCHOBHOM LIETIH.

10. Yem BbI3BaHbI pazinuus mnporeccos repmoaectpykunu [IIMMA u IIMA?

11. Yro nonumarot noj repMuHoM "poToaectpykuus" Makpomosnekya? Uto ee BbI3bIBaeT?

12. B ueM 3akrouaeTcsi OCHOBHOM 3akoH (hoToxumuu (3akoH ['porryca-Jlpeiinepa)?

13. Kakue ¢orodpusuueckrue u (HOTOXUMUUECKHE MPOIECCHl MPOTEKAIOT B MOJIMMEPAX MO
BO3JIEHCTBUEM CBETA?

14. B yem 3axutouyaercst GU3NUECKUN CMBICIT 3aKOHA DUHIITEHHA?

15. Yto Takoe KBaHTOBBIN BbIXOJ] (HOTOAECTPYKIIMH TTOJTUMEPOB?

16. Omnumurte CTPYKTYpY OJICKTPOHHO-BO3OYKIEHHOTO COCTOSHHUSI H  IPOIECCHI,
IIPOTEKAIOIINE B 3TUX COCTOSHUSIX.



17. Ykaxute myTH NPaKTHYECKOTO UCTIOIb30BAHUSA (POTOXMMHUYECKUX PEAKLIUI TOJIUMEPOB.

18. Kakue BUABI M3JIydeHUS BBICOKMX DSHEPTUi BBI3BIBAIOT XUMHUYECKHE IPEBPAIICHUS
MOJIMMEPOB?

19. [Touemy npu 06Jy4EHUU MOSBISIFOTCS BO3MOKHOCTH JIJISl TPOLIECCOB CTPYKTYPHUPOBAHUS
(mectpykuun)?

20. Kakme xumMuyeckue Mpolecchl B MOJMMEpax HaONIONAIOTCA MpU JACUCTBUM Ha HUX
MOHM3UPYIOLIUX U3ITy4YeHUI?

21. Onumure MEXaHU3Mbl PaJUAIIMOHHOTO CTAPEHUS TOJMMEPOB M UX OTIUYHE OT CTAPEHUS
nop neiicrueM Y @-o0iryueHus.

22. KakoBa cCBsI3b MEX]y IIOBEIEHHUEM IOJIMMEpa MOJ JCHCTBHEM H3IYyYEHHUS U €ro
crapeHuem?

23. YTo NMOHMMAIOT MOJA PaJAUAIMOHHO-XMMUYECKUM BBIXOAOM aecTpykuuu? IlpuBenute
IpUMEpPBl  IOJUMEPOB, IPEUMYLIECTBEHHO JAECTPYKTYPUPYIOIIMX WM  I[PEUMYIIECTBEHHO
CIIMBAIOIIMXCS TOJT ICWCTBUEM MOHU3UPYIOIIETO U3ITYUCHHUS.

24. Yto Ha3bpIBaeTcs noJiei reneodpasoanust Dt 1 OT Kakux mapaMeTpoB OHA 3aBUCHT?

25. Kakoe siBienue HazbiBaeTcs "y dekToM ryoku", u ueM oObsSCHSAETCS BBICOKasi CTOMKOCTh
OyTaJMEeH-CTUPOJIbHBIX CONOJIUMEPOB K JEHCTBUIO U3ITYUECHUS?

26. K kakuM U3MEHEHUSIM CBOMCTB MOJMMEPOB IPUBOJUT CIIMBAHUE?

27. Jlng Kakux YCJIOBMM XapakTEpHO NPOTEKAaHHWE XMMHMUYECKHUX PEAaKUUi B IMOJIMMEpax B
nociie MeXaHW4YeCKUX HanpsbkeHUui? B ueM 3akirodaeTcst mpupojia 3TOTo SIBJICHUS?

28. Kakue XxuMHUecKHUe peakuy MPOTEKa0T P MEXAaHOAECTPYKIIMU [T0JIUMEPOB?

29. KakoBbI 001111€ 3aKOHOMEPHOCTH, XapaKTEepPHbIE AJIS1 MEXaHOXUMUYECKUX MPOLIECCOB?

30. IlpuBenamure KiIACCU(PHUKAIMIO MEXaHHYECKUX MPOIECCOB IO  HAMPaBICHHOCTH
npeBpalleHuii monumepos, npeniaraemyro H.K. bapam6oiiMom.

31. Yem 00ycioBieHO pazHooOpa3ue MEXaHOXUMHUECKUX APPEKTOB B OTHUMEPAx?

32. HazoBute THIBI PU3MUECKU-ATPECCUBHBIX CPE]L.

33. KakoBa pacTBOPUMOCTH Ta30B B MOJIMMEPAX ?

34. KakoBo BozJeiicTBHE (PU3NUECKU-aTPECCUBHBIX CPEl Ha IPOYHOCTHBIE CBO  CTBa
MOJIMMEPOB?

35. PaccmoTpuTe MexaHU3M COpOLIMOHHO-TM (D (Y3HOHHOTO Tpoliecca.

36. IlokaxkuTe elicTBUE BOJIBI HA MTOJIMMEPHI HA IPUMEDE.

Tema 3. CTaduau3anus ¥ MeTOAbI CTA0MIU3ALMHU MOJTUMEPOB
Bonpocs! aJ1st npopadoTku
1. [lepeuncnute criOCOOBI 3alTUTHI IOTUMEPOB OT CTAPECHUS
2 Crabunmuzatopsl. Kakue BelecTBa MOTYT UTPaTh POJib CTA0MIIM3aTOPOB U 3a CUET 4ero?
3. Poyib aHTHOKCHTAHTOB B CTAOMIIM3AIH CTAPCHHUSI TOJIMMEPOB
4. Kakue ciennanbHble 00pabOTKU BbI 3HAETE, MPUBOIAIINE K CTAOMIU3AIMH TTOJIUMEPOB?
5. B ueM cyTh BCTIONIb30BaHUS CIIEIUATBLHBIX 00pa0OTOK.
6. Kak n3MeHeHre XUMIUYeCKON CTPYKTYPBI BIUSET Ha CTA0MIN3AIHIO IOJTUMEPOB?

Kpurepun ouenku:

- OIIEHKA «3a4TeHO» MO TeMe coOeceOBaHMs BBICTABISETCS CTYACHTY, €CIH CTYACHT aal
MOJTHBIE UCYEPTBIBAOIINE OTBETHI HA 4 BOMPOCA WIIM €CIU CTYACHT AaJl MOJHbIE CUEPIBIBAIOIINE
OTBETHI Ha 3 BOIMpPOCA WM OTBETWJI Ha TPU HIIM YETHIPE BOMPOCa ¢ HEOOIBITUMH 3aMEeUaHUsIMU (HE
CyIIIECTBEHHBIMH 3aMEUYaHHUSMH );

- OIICHKA «HE 3a4TE€HO» 0 TeME COOECeNOBaHUS BBICTABISETCS CTYICHTY, €CIIU CTYISHT Jal
MTOJTHBIN MCYEPTIBIBAIOIIMN OTBET TOJIBKO HAa OJIMH WJIM JIBa BOIIPOCaA.



7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 3
Ne
/i Bonpocsl k 3auery
1. | O6mue npencraBiaeHys O CTApEHUH NOIMMEPOB. DAKTOPHI U BUJIbI CTAPEHUS
2. | IlpuBeauTe NpUHATYIO KIACCU(DUKALIMIO MEXAHU3MOB JIECTPYKIIUU
3. | Tepmuueckoe crapenue. TepMonecTpyKIHs
4. | OcHOBHBIE IPUYMHBI, BBI3bIBAOLIME CTapeHHe oauMepoB. Ha kakue rpynmsl no
onpezaenenuto H. I'paccu nonpaznensroTcst mpoueccsl Jerpajaliy B 3aBUCUMOCTH OT
IPUPOJIbl areHTa, BO3IEHCTBYIOIIETO Ha MOJIUMED.
5. | TepmookucnurenpHas A1eCTPYKIUS
6. | @oToxmmHUecKas eCTPYKIUs TOJIMMEPOB
7. | Xumuueckas 1eCTpyKIHs
8. | PanmanmonHoe crapeHue
9. | 3ammra noauMepoB ot crapeHus. JlobaBiaeHrne cTabMIN3aTOPOB
10. | JlobGaBiacHUE aHTHOKCHIAHTOB
11. | Mcnonp30oBaHue crenuaibHbIX 00paboToOK
12. | I3MeHeHne XUMHUYECKOH CTPYKTYPBI
13. | Knaccudukanus nporeccoB cTapeHusl MOJIMMEPOB 110 XapaKTEPY BHI3BIBAIOIINX €0 IPUYHH.
14. | Knaccudukanuus MeXaHU3MOB CTPYKTYPUPOBaHUs. B ueM cyTh CTpYKTypHpOBaHHUs
15. | MexaHu3Mbl paJUAIMOHHOTO CTapeHUs MOJUMEPOB M WX OTIUYHME OT CTapeHUs: MOJ
neiictBuem Y @-0061ydeHus.
16. | Mexaam3m "»ddexrom ryOkn" UYem 0OBSICHAETCS BBICOKAs CTOWKOCTh OyTaaueH-
CTHPOJIbHBIX COTIOJIMMEPOB K JIEHCTBUIO W3ITyYEeHHUs
17. | BnusiHue n3aMeHeHus: XMMUYECKOM CTPYKTYpBI OJMMEPA Ha UX CTAaOMIIN3ALINIO
18. | Pojb aHTHOKCHJAHTOB B CTAOMJIM3AIMM CTAPEHMSI TOJUMEPOB
19. | Tumnsl pu3HYECKH-arpeCCUBHBIX CPEA U X BIMSIHUE HA NOJIMMEPHI
20. | XumuuecKkue peakiuy IpOTEeKAIOT MPH MEXaHOECTPYKIIMU TIOJIMMEPOB
7.3.2. Kputepuu u HOPMBbI OLEHKH
dopma
NpoBeaeHust
Cemectp . Kpurtepuu u HOpMbI OLleHKH
NPOMEKYTOYHOM
aTTecTaluu

BBICTABJIAETCS CTYJEHTY, €CIIA CTYJIEHT
MI0Ka3ajl IOHUMaHue Borpoca (mpodiaemMsbl) U
XOpOILIME 3HAaHUS NPU OTBETE Ha Hero. OTBeT
3 3ager TTOJTHBIN, MCYEPIIBIBAFOIIMI

«3aYTCHO»

CTYACHT OTBCTHUJI HAa BOIIPOCHI C pr'6LIMI/I
«HE 3a4YTCHO» OI]_II/I6KaMI/I, IIOKa3aJI IIJIOXHUE 3HAHUA I10
BOIIPOCAM 5K3aMCHATOpa




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (y4eOHuK,
yueOHoe nocodue,

KonuyecTBo B Hay4yHOH

Ne T'on
w/n ABTOpBI, COCTABUTEIH 3arsiiaBue (3aroJ10BOK) y4eOHO-MeToAnYecKoe — Oudmorexe /
nocooue, NPaAaKTHKYM, HanmenoBanune O6C
ap.)
1. 10. H. Manaxosa, T. E. OU3NKO-XUMHUS  MTOJTMMEPOB yueOHOe yuebHoe mocodue 2022 Jlanp AIIEKTPOHHO-
I'puropses, C. H. Upanyn | mocobme / FO. H. Mamaxosa, T. E. OoubaroTeYHas
I'puropseB, C. H. UBanyn. — Mocksa : cucrema. —  URL:
PTY MWUPDA, 2022. — 58 c.— Teker: https://e.lanbook.com/b
IeKTpoHHbIN //  JlaHb 3JIEKTPOHHO- 00k/265595 (mara
OuobMoTeyHas cucrema. — URL: oOparieHus:
https://e.lanbook.com/book/265595  (mata 26.02.2025). — Pexum
obpamenus: 26.02.2025). —  Pexum JOCTyIa: JiJIsl aBTOPH3.
JIOCTyNa: JJIsl aBTOPU3. TOJIb30BATENECH. MOJIb30BaTENEH.
2. B. H. Kynesnes, B. A. Xumus U (QU3MKa TOJIMMEPOB @ ydeOHOe yueOHoe rmocooue 2022 JlaHb : YIEKTPOHHO-
[epuiHes noco6ue / B. H. Kynesunes, B. A. Illepmines. OoubmuoreyHast
— 3-e m3a., ucrp. — Cankr-IlerepOypr : cuctema. — URL:
Jlanp, 2022. — 368 c. — ISBN 978-5-8114- https://e.lanbook.com/b
1779-7. — TexcT : >nexTpoHHbIH // Jlanb : 00k/211685 (nara
AIIEKTPOHHO-OMOIMOTEYHAass CUCTeMa. — oOparieHus:
URL:  https://e.lanbook.com/book/211685 26.02.2025). — Pexum
(mata obpamenus: 26.02.2025). — Pexum JOCTyHa: JUIsl aBTOPU3.
JIOCTyNa: JJIsl aBTOPU3. TOJIb30BATEIIECH. MOJIb30BaTENEH.
3. C. B. Jlysrapes [u ap.]. BbIcOKOMONEKyYIApHBIE  COEIUHEHUS yuebHoe rnocobue 2022 Jlanp AIIEKTPOHHO-
yaeOHoe mocobue / cocraButenu C. B. OoubmMoTeYHas
JlysrapeB [u np.]. — Kemeposo : KemI'VY, cucrema. — URL:
2022. — 144 c¢. — ISBN 978-5-8353-2961- https://e.lanbook.com/b
8.— Tekcr: onexTpoHHbI / JlaHb 00k/307376 (mara
AIIEKTPOHHO-OMOJIMOTEYHAass CUCTeMa. — oOpateHus:




Tun (y4eOHuK,
yueOHOe nmocooue,

KonuyecTBo B Hay4yHOH

Ne I'on
w/n ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJioBOK) YueOHO-MeToauYecKoe — OuodJmoreke /
nocodue, NPaAKTUKYM, HaumenoBanue bC
Jp.)
URL:  https://e.lanbook.com/book/307376 26.02.2025). — Pexum
(mara oOpamenus: 26.02.2025). — Pexum JOCTYIIA: Il aBTOPH3.
JIOCTyNa: JJIsl aBTOPU3. NOJIb30BATENIEH. 0JIb30BaTENIEN.
8.2. JlonosinuTeIbHAS JIUTEPATypa
Tun (yueOHUK, ydeOHOE KOHH%CTEO B
Neo A nocoodue, yue0Ho- HayHion
w/n BTOPbI, COCTABUTEJIH 3arsiaBue (3aroJjioBoK) MeToueckoe ocobHe, I'oa u3nanus oudamnorTexe /
MPAKTHKYM, Ip.) HaumenoBanue
IbC
1 | Yepesosa, E. H. Craperre W cTaOwiam3amusi TMOJIMMEPOB : yaeOHoe ocooue 2012 Jlann
yuebnoe mocobue / E. H. UepezoBa. — 3JIEKTPOHHO-
Kazawp : KHUTY, [6. r.]. — Yacte 1 — OMOIMOoTEYHAS
2012. — 140 c. — ISBN 978-5-7882-1323- cucrema. —
1.— Tekcr: onexTpoHHblil// JlaHb URL:
JNIEKTPOHHO-OMOMMOTEYHAsT  cHCTeMa. — https://e.lanbook.
URL: https://e.lanbook.com/book/73429 com/book/73429
(mara oOpamenus: 26.02.2025). — Pexum (mara
JOCTYTMA: JJIsl aBTOPU3. TIOJIH30BaTENEH. oOpalieHus:
26.02.2025). —
Pexum nocryna:
TUTST aBTOPH3.
IOJIb30BaTENEN.




8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

e lccnenoBano B Poccun [DneKTpoHHBINA pecypc]: MHOTONpEAMET. Hayd. KypH. / Mock.
¢u3.-TexH. UH-T. — DNEKTpoH. KypH. — Jonronpynusni: MOTU, 1998 — Pexum goctyna x
KypH.: http://zhurnal.mipt.rssi.ru.

o  WebofScience[DnekTpoHHBIN pecypce]| : MyJNIbTHIUCIUIUIMHAPHAS pedepaTuBHas 0Oa3za
JIAHHBIX. — Philadelphia: ClarivateAnalitics, 2016 . - Pexum JocTymna
: apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHriL

e Scopus[DnekTpoHHBII pecypc] : pedepatuBHas 0a3a mganubix. — Netherlands: Elsevier,
2004— . — Pexxum jocTyma : SCOpUS.com. — 3ari. ¢ 3kpana. — S13. pyc., aHrd.

e Elibrary[DnekTpoHHBIN pecypc] : HaydHas 3JIeKTpoHHas 0mbyimoTteka. — Mocksa : HOB,
2000- . — Pexxum goctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHriL.

e SpringerLink[Dnexkrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum nocryna : link.springer.com. — 3ari. ¢ akpana. — 3. aHrJ.

e ScienceDirect[DnekTponnsiii  pecypc] : KOJUIGKIIUS ~ DJEKTPOHHBIX  KHHUT
usnarenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyma : sciencedirect.com. —
3ary. ¢ okpana. — f3. aHri.

e Cambridgeuniversitypress[DnekTpoHHbIH  pecypc] @ IKYpHaJIbl H3aTEbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexum pocryma : cambridge.org. — 3aru. c
3KpaHa. — 3. aHr.

e NEICON[OnekTpoHHBId pecypc] : deKTpoHHas HWHGOpMAIMS @ apXUB HAYYHBIX
xypHasoB. — Mocksa : HOUKOH, 2002— . — Pexxum mocryma : neicon.ru/resources/archive. — 3ara.
¢ ’KkpaHa. — SI3. pyc., aHri.

8.4. Ilepeuenb NpOorpaMMHOro obecnevyeHus

Ne Haumenosanue IO PexBU3UTEI norongpa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows: moroBop Ne 757 ot 04.07.2018r., cpok

NEeNCTBHUS — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel653 ot 14.12.2018, cpok
JIeUCTBUSI — OECCPOUHO;

2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpox
JIeHCTBHS - OECCPOYHO;
Office Standart 2016 Russian

koHTpakt Ne 727 ot 20.07.2016, cpox
JeNCTBUS — OECCPOUHO;

3 | Mirapolis Human Capital Management noroBop Ne 1489 ot 28.12.2022-m0
30.06.2023 BKIHOUUTEIBEHO



http://zhurnal.mipt.rssi.ru/
http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

8.5. Onncanne MaTepuaJbHO-TeXHUYECKOH 0a3bl, HEOOX0AMMOM /ISl OCYILIeCTBJICHUSI
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/m | NpakTU4YeCKUX U Ja00paTOPHbIX 3aHATHIM,
MOMeIeHUH JJI1 CAMOCTOATENbHOM
padoThl 00yYarommxcs (HoMep ayJAuTOPH)
Komnbrotepnsiit kmacc. YdeOHas ayautopus | CTOIbI yUeHHUECKUE ABYXMECTHBIE, CTOJIBI
JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIA. | YYCHHYECKHUE, CTOJ KOMIIBIOTEPHBIH, CTOJ
VYyeOHas  ayautopust Ui HIPOBEACHMS | IPENOIaBATEIbCKUH, IIK, JI0CKa
3aHATUA CEMHUHApCKOTO THMHA. YueOHas | TPeXCeKIMOHHAs ayauTopHas (MeJoBas),
ayIUTOpHUsl JUIsl NPOBEJIEHUS JIA0OPATOPHBIX | CTYJ  IPENOAABATEIbCKUNM,  MPOEKTOP
1 pabot. YueOHas ayauTOpHs AN KypCOBOTO | MyJIbTUMEIAUMHBIH,
MPOCKTUPOBAHUS  (BBIMIOJHEHUS KYPCOBBIX | 3KpaH JJIA MPOEKTOPa, TyMOa BhIKATHAs
pabot). YuebHast ayuTopus ISl IPOBEICHUS
IPYIIOBBIX u WHIMBUTYTbHBIX
KOHCynbTallMii YueOHas ayauTopus JUis
MIPOBEJICHUS 3aHSATUN TEKYIIEro KOHTPOJI U
MIPOMEXYTOUHOI arrectaruu. E-214
Jlaboparopus «Metamtorpadpus. Cron  mpemojaBaTenbCKHi, CTOT  bI
VYyeOHast ayTuTOpus AJisl IPOBEACHHUS YUEHUYECKHUE ABYXMECTHBIE, CTYIIbS, JOCKA
2 | maboparopHsix padot. E-203 ayauTopHas (MelloBas, TpexcTBopdYaras),
CTONBI  J1A0OpaTOpPHBIE,  MHKPOCKOIIBI
MeTaJsIorpaguueckue.
[Tomemenue st caMOCTOATENbHONM paboThl | CTONBI-IAPTHI IBYXMECTHBIE, CTYNbs, CTOI
obyuaromuxcs E-403 MPETo/IaBaTeIbCKUIi-, CTYI
MpenoaaBaTeNbCKUA, MepeIBIKHAs TOCKa,
3 9KpaH, poLeccop, IPOEKTOP,

KOMIIBIOTCPHBIC CTOJIbI, KOMIIBKOTCPBI JIA
CTYACHTOB C BBIXOJOM B CCTbhb HHTCPHCT,
KOMIIBIOTCP NPCTIOAaBaATCIIA.
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