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1. lean u 3aa49u JUCUMILJIUHBI

1.1 lesp AUCHMIUVIMHBI - 3HAHUS O MPOLECCAX U SBJICHUIX, MPOTEKAIOUIMX HA MOBEPXHOCTU
TeJ, HaXOMSAIIMUXCS B KOHJECHCHPOBAHHOM COCTOSIHMH, OBJIQJICHUE METOJaMHU OIpeaeiICHUs
XapaKTePUCTUK U MApaMeTPOB ATUX MPOIECCOB U SABJICHHUM, YMEHUE NMPUMEHSTH MOJyYCHHbIC
3HAHMS MPU pa3pabOTKe MAaTEPUATIOB M TEXHOJIOTMYECKOW X o0paboTku. llens mpenomaBaHus
JUCUHUIUIMHBI JJOCTUTAeTCs IMyTeM OBJIAQJCHHUS aCIUpPAHTAMU TEOPETUUYECKUX 3HAHUU O
MOBEPXHOCTHBIX MpOIECCax M SBJICHHUSAX W MPAKTHUUYECKHX HABBIKOB MX ompeneieHus. JlanHas
3a/1aua pelaeTcsi HoCPECTBOM MPOUTEHHUS Kypca JEKIUM U MPOBEICHUS MPAKTUUYECKUX 3aHATUN
10 JTaHHOW NucuMIUIMHE. J[7Is 3aKperuieHus 3HaHHWM, MOJYYCHHBIX Ha JIEKIHAIX, TMPAKTHYCCKUX
3aHITHSIX U B TIPOIECCE CAMOCTOSATEIHHOU PaboThl, IPEIyCMOTPEHA MOATOTOBKA K JIOKIaJaM U
COOOIIIECHUSM I10 33JJaHHON TEMaTHKeE.

1.2 Buab! 1 3a1a4u ipo¢eCcCHOHAIBbHOM J1eSITeJIbHOCTH 0 IUCHUTLIHHE:

- HAy4HO-UCCJICIOBATENbCKAsl JIEATENbHOCTh B 00JlacTh (QU3UKA HW  aCTPOHOMUM;
MIPENo1aBaTeNIbcKas ACATENbHOCTh B 00J1aCTH (DU3HKH U aCTPOHOMUU .

- OCBOGHHE METOJOB HAyYHBIX HCCIEIOBAaHUN; OCBOCHUE TCOPUU W MOJECIICH; y4JacTHE B
npoBeeHNN (U3NYECKUX HCCIEJA0BaHUN MO BBIOpAHHON TeMaTuKe, ydacThue B 00paboTke
MOJTYYEHHBIX PE3yJIbTATOB HAYYHBIX MCCIICIOBAaHUN HA COBPEMEHHOM YPOBHE; paboTa ¢ HAyIHOH
JUTEPATypOil ¢ UCTIOIB30BAHUEM HOBBIX WH()OPMALIMOHHBIX TEXHOJIOTHI;

- OCBOCHHEC MCTOO0B HpI/IMeHeHI/IH pGSYJII)TaTOB HayT-IHI)IX I/ICCJIGI[OBaHI/If/'I B I/IHHOBaHI/IOHHOI\/JI
eITEIbHOCTH;

- OCBOCHHE METOJIOB MHXKEHEPHO-TEXHOJIOTHYECKON NEATETbHOCTH; ydacTue B 00paboTke u
aHaJIM3€e MOTYYCHHBIX JaHHBIX C TOMOIIBI0 COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

- 3HAKOMCTBO C OCHOBaMHu OpFaHI/ISaIII/II/I nu HJIaHI/IpOBaHI/Iﬂ (bH?;I/I‘-IGCKI/IX I/ICCJICIIOBaHI/IfI;
ydyacTue B HMH(POPMAIMOHHOM M TEXHUYECKOM OpraHu3alid HAy4YHBIX CEMHHApOB U
KOH(epeHIIHii; yuacTue B HAMMCAHUU U O(POPMIIEHUU HAYYHBIX CTATEH M OTUETOB.

1.3 B pesyabrare O0CBOCHHSI AUCHHUIVIMHBI Yy O0y4YalOIUXCA [JOJKHBI OBITH
copmMupoBaHbl cieayomme KOMIeTeHINHN:

Kon u HanmmeHnoBaHue IInanupyemsble pe3yJbTaThl 00y4eHHS 110
kommnerenuuu PIrocC BO AUCHUILINHE, He00XoAuMbIe /151 popMuUpOBaHUs
KOMIIETeHIIUH

ITK-7 I'oToBHOCTE | 3HAET M MOHMMAET:
pa3pabarbIBaTh M OCYLIECTBIATH | - TBOPUECKUE METO/bl PELICHUS HCCIIEAOBATEIbCKUX U
Hay4Hble TPOEKThl B OOJIACTH | MPAKTHYECKUX 3a1a4 B pamKax Hay4yHO-
bu3uKn KOHJICHCHPOBAHHOTO | UccieaoBaTenbekoi aesreapHocTr Koa 31(ITK-7)
COCTOSIHUS - OCHOBHBIE Hay4yHbIe (hoH b, porpamMmbl Kox 32(ITK-7)

- o0mMe 1 yacTHbIe TpeOOBaHUS K COEPKAHUIO HAYYHO-
uccieaoBarenbckux 3asBok pasHbix tunoB Koa 33(IK-
7)

-  KBaTM(UKAMOHHBIE TPeOOBaHUA K KOJIJIEKTUBY
ucnonauteneit Hayanoro npoekra Kox 34(ITK-7)

Ymeer (cnoco0eH NPOIeMOHCTPUPOBATH):

- KOJIMYECTBEHHO OIMCHIBAaTh W HMHTEPIIPETUPOBATH
nonydyennsie pe3yiabpratel Koa Y2(ITK-7)

- popmupoBaTh KOHTeHT HayyHOro npoekTa Koa Y3(IIK-
7

Baageer:

- HaBBIKAMHM COBEPIICHCTBOBAHUSA W PA3BUTHUSA CBOETO
Hay4YHO-TBOpueckoro noreHnuaia Kox B1(ITK-7)

- HaBBIKAMHU COCTaBJICHUs OO/KETa HAyYHOTO TMPOEKTa
Ko B2(I1K-7)
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[IK-5 T'0TOBHOCTh K H3YYCHHIO
AKCIIEPUMEHTAIHLHOTO

COCTOSIHUSI KOHJICHCHPOBAHHBIX
BEIIECTB  (CHJIBHOE  CXKaTwue,
yIlapHbIe BO3JICHCTBUS,
W3MCHCHHUE  T'PABUTALMOHHBIX
NOJICH, HHU3KUE TEMIIepaTyphl),
(a30BBIX MEPEXOJI0B B HUX M UX
(a3oBbIe TUArpaMMbl COCTOSTHHSI

3HaeT U MOHMMAET:

- ycnoBusi (Pa30BBIX IMEPEXOAOB B KOHICHCHPOBAHHOM
BEIISCTBE npu CHJIBHBIX CKaTUAX, yIapHBIX
BO3eiicTBuUsX, HU3KkuX Temmeparypax Kox 31(ITK-5)

- METOJbl HM3YYCHHSI DKCIEPUMEHTAIBLHOTO COCTOSHHS
koHaeHcupoBannoro Bemiectsa Koa 32(ITK-5)

Ymeer (cnoco0eH NPOIeMOHCTPUPOBATH):
- peaJr30BBIBAaTh SKCTPEMANIBHBIC YCIOBHUS, BBI3BIBAIOIINE
(dazoBbIe MepexoIpl B KOHICHCHPOBaHHOM BerecTee Koj

Y1(ITIK-5)

- IeJICHANPABJICHHO HCIOJIb30BaTh CHUJIBHOE CXKaTHE,
yIapHOE BO3JECHCTBHE, HU3KHE TEMIEpaTyphl IS
CO3JJaHUsl OMPENIETIEHHOTO CTPYKTypHOTro coctosinusa Koja
Y2(IIK-5)

Baangeer:

- TEXHOJOTHSIMH  CHWJIBHOTO  CXKaTus,  YAapHOTO
BO3JICUCTBUS U BO3JICHCTBUS HU3KUMH TeMIIEpaTypamMu Ha
konaeHcuposannoe Beriectso Koa B1(ITK-5)

1.4 CornacoBanue MeXIMCHUIUIMHAPHBIX CBfi3el JMCLUUILUIMH, IPAKTUK, HayYHBIX
UCCJIEIOBaHMM, 00€CIIeYHBAIOIINX OCBOSHUE KOMIIETEHIIUH.

Juctunnuna «du3rka NOBEpXHOCTHBIX SABJICHHUI» U X BIMSHUE HA (PU3NUYECKUE CBOMCTBA
TBEpABIX TEI» JIOTUYECKH CBs3aHAa C TAKUMHU JUCUMUIUIMHAMH, [PAKTUKAMH, HAay4YHBIMU
UCCIIEIOBAHUAMU, KAK:

I[IK-5 - HenuneitHas pAMHAMUKa TUIACTHYECKUX HEYCTOMYMBOCTEH B MeTaliax,
DneKkTpohU3nIecKre METOAbl CTAOMIM3AIMYA MEXaHUYECKUX CBOMCTB aBUAIIMOHHBIX CIJIABOB

[IK-7 — ®usnka KOHACHCHPOBAHHOTO COCTOSHUS, OpraHu3aloHHO-METOIUYECKOEe
o0ecnieueHue Hay4HO-HCCIIE0BATEIbCKON JIEeATEIbHOCTH B oOnactu buzuku
KOHJICHCUPOBAHHOT'O COCTOSIHUSA

2. MecTo aucuuniaunsl B crpykrype OIl acnupaHTypbI:

HucuuruinHa «®du3uka NOBEPXHOCTHBIX SIBJICHMH» M HX BIUSHHE Ha (U3NYECKUE
CBOWCTBA TBEPJABIX TEI» SBIAETCS (QaKyabTaTuBHOW B yueOHOM ruiane OIl mo HampaBieHHIO
noarotoBkn 03.06.01 — dusuka M acTpoHOMHs, HANpaBIeHHOCTh (Hmpoduis) — Dusnka
KOHJICHCHPOBAHHOTO COCTOSTHHUSI.

JucuuruimHa «@u3nka MoBepXHOCTHBIX SBJICHUI U3ydyaeTcs B 3 CEMeCTpe.

3. O0béM U conep:kaHue THCITUATITHHBI
3.1 O0beM QM CHUNTHHBI
Ounas popma oOydeHwus: 2 3.¢.
3aouHas ¢popma oOyueHwus: 2 3.e.

Ounas ¢popma | 3aounas Gopma
. o0yueHHs oOydeHus
Bun yuebHoit paboThl (]Z:CFO (?:;ero
4acoB) 9acoB)
O01ast TpyA0€MKOCTb IMCHUIIHHBI 72 72
Konmaxmuas paboma (no yueoHviM 3aHAMUAM) 22 4
Jlexmmm (J1) 10 4
ITpaktnueckue (cemurapckue) 3ansatus (113) 12 -
JlaGopartopusie 3ausTus (JI13) - -
Camocmosmenvras paboma (CP) 50 68
3auem




3.2 Coaepxanue Kypcea:

Ne HazBanue Bun yae6HO# paboTHI, yac. @DOopMBI TEKYILETO
Te paszena/TeMsl (ouHasi/3a04Has) KOHTPOJIS
MBI
JI 113 JI3 CP
1. Tema 1. OcHOBHBIE
2/1 3/- - 10/14 HCbMECHHAS
MIOHSTHUS O
camocTosTeNnbHas paboTa
MTOBEPXHOCTHBIX
MPOIECCcax U SBJICHHSIX
2. Tema 2.
2/1 3/- - 10/14 HCbMECHHAS
ONEKTPOHHBIE
caMmocTosTeNnbHas paboTa
COCTOSIHUS HA
MTOBEPXHOCTSIX
3 Tema 3. AtromHas
2/1 2/- - 10/14 HCbMCHHAS
XapaKTePUCTHKA
caMmocTosiTeNbHas paboTa
MOBEPXHOCTHBIX
MPOLECCOB U SIBIICHUI
4, Tewma 4. [loBepxHOCTD
P 2/1 2/- - 10/14 MUChMEHHAs
pasjiena TBep0e Telo-
caMmocCTosTeNIbHas paboTa
KHJIKOCTb.
5 Tema 5. Kunetnka
. 2/- 2/- - 10/12 MUCHMEHHAS
(hopMHUPOBaHUS HOBOM
b caMmocCTosiTeNbHas paboTa
a3pl

Tema 1. OCHOBHBIE IOHATHUSA O IOBEPXHOCTHBIX IMTPOLECCAX
N ABJEHUAX

Jleknusi. TepmMonnHaMUKa MOBEPXHOCTEN TBEPABIX Tell. AHU30TPONHUS MOBEPXHOCTHOTO
HaTsDKkeHus.  CTpyKTypa  MOBEPXHOCTH  KPUCTAUIOB.  PEKOHCTPYKIHMST  MOBEPXHOCTH.
®paxTtanbHble OoBepxHOCTU. [1naBnenue nosepxHocth. [loBepXHOCTHAs cerperanus B TBEPABIX
tenax. TepmoauHamuka ancopOuuu. dusznueckas ©W XuUMHUecKas ajacopouus. DazoBbie
Mepexo/ibl B aJICOPOIIMOHHBIX closixX. Jlegopmariust TBEpABIX TEN MPHU aacopOIuu. AncopOius Ha
MeTaiax . AncopOuus Ha MOJTYIPOBOAHUKAX

IIpakTuueckoe 3ansaTue. CooOmeHNS # JOKJIAAbl MO CIEAYIOIIMM BOIpPOCAM:
TepMonuHaMHKa TMOBEPXHOCTEH TBEPABIX Tel. AHU30TPOMHUS TMOBEPXHOCTHOTO HATSKEHUSI.
CrpyKTypa MOBEPXHOCTU KPUCTAJUIOB. PEKOHCTPYKIIMS MOBEpXHOCTU. PpaKTaibHbIE TOBEPXHO-
ctu. [InaBnenne mosepxHoctu. [loBepXHOCTHAs cerperamusi B TBEPAbIX Tenax. TepMoanHaMHuKa
aacopbuuu. dusnueckas M xummudeckas agcopbuus. da3oBeie mepexoapl B aIcOpOIMOHHBIX
ciosx. Jedbopmarus TBepabIX Ten mpu aacopommu. AacopOrus Ha MeTaiax . AxcopOumsi Ha
MOJIYITPOBOTHHUKAX

3aganus Qs CaMOCTOATEbHOH PpadoThl: [IpopaboTka KOHCIEKTOB JIEKIM U BOIPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCIbHOC HU3YUYCHUEC OCHOBHON W JIOHOHHHTGHBHOﬁ JIMTCPATYPhI;
MOJITOTOBKA K KOHTPOJIBHOM paboTe.

Tema 2. JIEKTPOHHBIE COCTOSHUSA HA TIOBEPXHOCTSAX

Jlekumusi. DJIEKTPOHHOE COCTOSSHUE Ha TMOBEpXHOCTH. [loBepXHOCTHM METaslIoB.
KoHTakTHast pa3HOCTh MOTEHIINAIIOB.

IIpakTuyeckoe 3ansaTue. CooOlIeHUS U JOKJIAAbl MO CIEAYIOUUM BOMPOCAM:
DNEKTPOHHOE COCTOsIHME Ha moBepxHocTU. [loBepxHoctn metamwmoB. KoHTakTHas pa3HOCTh
MOTEHIINAJIOB

3aganus 11 CaMOCTOATEbHOM padoThl: [IpopaboTka KOHCTIEKTOB JIEKIIUN W BOIIPOCOB,
BBIHECECHHBIX HA CaMOCTOSTEIbHOE W3yYeHHEe OCHOBHOW W JOMOJHHUTENBHOW JIUTEPATypHI;
MOJIrOTOBKA K KOHTPOJIBHOM padoTe.



Tema 3. ATOMHAS XAPAKTEPUCTUKA IMTOBEPXHOCTHBIX MTPOIECCOB U
SIBJIEHU

Jlexmusi. [TpocTpancTBeHHBIN 3aps] BOJM3M METaUIMUYECKOW MOBEPXHOCTH. [loBepxHOCTH
MOJTYTIPOBOTHUKOB. BiusiHre aacopOnuu Ha 3JIEKTPOHHOE COCTOSHUE TMOBEPXHOCTH. JIBOMHOM
SIIEKTPUYECKUM CIION

IIpakTuyeckoe 3anaTue. CooOlIeHHS U JOKJIQAbl IO CIEAYIOIIUM BOMPOCAM:
[IpocTpaHcTBeHHBIM  3aps  BOIM3M — METaJUIMUECKOM  moBepxHOCTH.  [loBepxHocTH
MOJTYTIPOBOJTHUKOB. BiusiHre aacopOnuu Ha 3JIEKTPOHHOE COCTOSHUE TMOBEPXHOCTH. JIBOMHOI
SIIEKTPUYECKUM CIION

3aganus 1 CaMOCTOATEbHOM padoThl: [IpopaboTka KOHCTIEKTOB JISKIIUK W BOIIPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCIIbHOC H3YYCHHC OCHOBHOH H I[OHOJIHI/ITCJ'IBHOI;'I JIUTCPATYPBhI;
MOJIrOTOBKA K KOHTPOJIBHOM padoTe.

Tema 4. IOBEPXHOCTbD PA3JIEJIA TBEPJOE TEJIO-)KUAKOCTbD.
Jlexknus. Kpaesont yron. I'ucrepesuc kpaesoro yria. JInneinoe Hatspkenue. Kpaesoi yron
Ha TeTeporeHHod mnoBepxHOocTH. KpaeBoil yronm Ha ¢poHTasbHOM mNoBepXHOCTH. Ilepexojsl
cmauuBaHus. ['oMorenHas Hykieanus. CrinHOaIbHBIN pacnal.

IIpakTnyeckoe 3ansaTHe. COOOLICHUS U JOKJIAAbI MO CIEAyOIUM Borpocam: Kpaesoii
yroi. ['ucrepe3uc kpaeBoro yria. JIuHeitHoe HaTskeHue. KpaeBoW yron Ha reTeporeHHOR
nosBepxHoctu. KpaeBoit yronm Ha ¢poHTaIbHOM MOBEpXHOCTH. Ilepexoipl cMayMBaHUS.
["'omorenHas Hykieanus. CouHOJANbHBIN pacna.

3agaHus QI caMoOCTOATeNbHOI padoTsl: [IpopaboTka KOHCIEKTOB JIEKIUI M BOIPOCOB,
BBIHECEHHBIX HAa CaMOCTOSATENIbHOE M3y4Y€HHE OCHOBHOM M JONOJHUTEIBHOW JIMTEpaTyphl;
HOATOTOBKA K KOHTPOJIBHOHU padore.

Tema 5. KHHETUKA ®OPMUPOBAHUSI HOBOM ®A3bI

Jleknusi. DBOMIONUA 3apOXKICHUST HOBOWM (a3pl. 3apoklieHHWEe M POCT KPHUCTAJUIOB.
['eteporennas Hyxneanus. Konaencanus Ha nonax. KonaeHcanust Ha MOJUIOKKax. DMUTAKCHUS.
PocT ppakranbHbIX HOBEpXHOCTEH.

IIpakTnuyeckoe 3ansiTHe. COOOLIECHNS U JTOKJIABI 110 CIETYIOLIUM BOIPOCaM: DBOJIOLHS
3apOKJIeHUsT HOBOM (ha3pl. 3apokJeHHEe U pOCT KpuUcTaioB. ['ereporeHHas Hykiealus.
Konnencauus Ha wuonax. KoHaeHcanuss Ha mnojulokkax. OnurTakcus. PocT QpakTaibHbIX
ITOBEPXHOCTEHN.

3aganus 1Jsl CaMOCTOSITEIbHOI PadoThl: [IpopaboTka KOHCHEKTOB JICKIUI M BOIMPOCOB,
BBIHCCCHHBIX HA CaMOCTOSTEIIbHOE M3Y4YCHHE OCHOBHOW M JONOJHUTEIBHOW JIMTEpPATyphl;
HOATOTOBKA K KOHTPOJIBHOU padore.

4. KoHTpoJIb 3HAHUI1 00y4aroLIuXCH
4.1 ®opMbI TEKYLEro KOHTPOJISI pad0Thl aCIHUPAHTOB
® MHCHEMEHHAs CAaMOCTOSATENbHAs paboTa.
4.2 TunoBble 3aJaHUS TeKYLIEro KOHTPOJIA

TunoBble TEMbI CAMOCTOSTENbHBIX PAOOT
[ToBepxHOCTHAS SHEPTUS KUIAKOCTEM.
TepMoauHaMUKa TOBEPXHOCTH KUAKOCTH.
CrpykTypa MOBEPXHOCTHOIO CIIOSI )KUJIKOCTH.
OpueHTalus MoJIEKyYJ B IOBEPXHOCTHOM CJIO€ KUIAKOCTH.
TemneparypHast 3aBUCUMOCTb TOBEPXHOCTHOTO HATSKEHUS.

agrownE

4.3 IIpoMe:XyTOYHAsI ATTECTAIUS 10 JUCIUIJIMHE TIPOBOAUTCS B (hopMe 3adeTa.

TuoBble BOIIPOCHI JUIA 3a4€Ta
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AncopOnust 1 XxeMOCOpOITHs Ha TOBEPXHOCTH METaJlIa ¢ TOYCUHBIMU AehEeKTaMHu.

HOHHTI/IH ((HOBGpXHOCTHOfI BHCpI‘I/II/I» nu ((HOBerHOCTHOFO HaTsDOKCHUA) METaJlia.
CaMOnpOU3BOJIHBIN TPOIIECC 00pa30BaHUs TOBEPXHOCTH KPUCTAILIA.

[ToBepxHOCTHAs SHEpPrus MeTajia Kak SHeprus oOpa3oBaHMS MOBEPXHOCTHBIX BaKAaHCHU H

a71aTOMOB (BaKaHCHOHHAsI TEPMOIMHAMUYECKasi MOJIEJIb IOBEPXHOCTHOT'O CIIOSI METAJLIA).
5. CpaBHeHue sHepruii 00pa3oBaHUSI ATOMHBIX BAaKaHCHMH B 00beME KpUCTaZIla U B €rO
MOBEPXHOCTHOM CJIO€.
6. TemmeparypHas 3aBUCHUMOCTh ITOBEPXHOCTHOH DSHEPIMM METAUIOB U KOHIICHTPAINH
BaKaHCHUW M aJaTOMOB B MOBEPXHOCTHOU (haze. Tepmuueckas peKOHCTPYKIHUS CTPYKTYpPbI
MOBEPXHOCTU METAJUIOB.
7. 3aBUCHUMOCTb MOBEPXHOCTHON SHEPTUU MeTallla U KOHIIEHTPAIlMM BaKaHCUH (WK aJaTOMOB)

OT JJICKTPOAHOTO MOTCHIHUAJIA.
AI[COp6HI/IOHHOC CHMIKCHHEC ITPOYHOCTHU METAJITIOB.

®©

9. TepmoauHaMHKa MOBEPXHOCTEH TBEPABIX TeJl. AHU3OTPOIUS TOBEPXHOCTHOTO HATSKCHHUS.

10. CtpykTypa TMOBEPXHOCTH KPHUCTAJIOB. PEKOHCTpyKIuS MOBEPXHOCTH. @DpaKTalbHbIE
MIOBEPXHOCTH.

11. [naBnenue noBepxHocTU. [loBepXHOCTHAS cerperaus B TBEPbIX Telax.

12. Tepmoauaamuka agcopounn. duszndeckas 1 XUMHUECKas aIcopOLusl.

13. dazoBsbie epexo/ibl B aACOPOIMOHHBIX CIIOSX.

14. [lepopmarnus TBEpABIX TEN IPU aACOPOLIUU.

15. AncopOuust Ha MOBEPXHOCTU MeTaluta. AACOpOLMs Ha TOBEPXHOCTH MOJTYIMPOBOAHHKA.

16. DiIeKTpOHHOE COCTOSIHHE HAa TOBEPXHOCTH MeTaioB. KOHTaKkTHas! pa3HOCTH OTEHIIMAJIOB.

17. [ToBepXHOCTHBIE COCTOSIHUS B MOJYIPOBOIHUKAX.

18. DBomronus 3apoKACHHS HOBOU (a3bl. 3apOKICHUE U POCT KPUCTAIUIOB.

19. I'ereporenHas HykJealus KpucTasia.

20. Konnencanus Ha noHax. KonaeHcamus Ha MOUI0KKaxX. DMUTAKCHSL.

21. Poct ¢pakTambHBIX TOBEPXHOCTEH.

4.4 lllkana oueHNBaHUS MPOMEKYTOYHOM aTTecTALMHU

3aueTr

Orenka

Komnerenuuun

(GauYTCHO»

[K-7

CdopMHpoBaHHBIE  CHCTEMAaTHYECKHUE  TPEACTABICHUS O
TBOPYECKMX  METOAAX PpELICHUS  UCCIEeNOBATEIbCKUX U
MPaKTUYECKUX 3a7ad B paMKax Hay4YHO-HCCIIEI0BATEIbCKOM
JeATEIbHOCTH

CdopmupoBaHHBIE CHCTEMATHUYECKHE 3HAHUS 00 OCHOBHBIX
Hay4YHBIX (OHJIAX, TPOrpaMMax

CdopmupoBaHHbIE CHUCTEMAaTHYECKHWE 3HAHUS 00 OOmuX H

YaCTHBIX TpC6OBaHI/ISIX K COJACPIKaHUTO HAay4YHO-
HCCICO0BATCIIbCKUX 3a4BOK pa3HbIX TUIIOB

C(bOpMI/IpOBaHHBIC CHUCTEMATHUYCCKUC 3HaHUA (o)
KBaJ'II/I(l)I/IKaI_[I/IOHHI)IX Tpe60BaHI/I$IX K KOJUICKTUBY

UCTIOJIHUTENIEH HAYyYHOTO MIPOEKTa

ChopmupoBaHHOE  yMEHHE  OMNpPENeNiTh  IEPCIEKTUBHBIC
HalpaBJIeHUs] HAYYHBIX MEXAUCHUIUIMHAPHBIX UCCIIEJOBAHUI
CdopmupoBaHHOE yMEHHE KOJHYECTBEHHO OIMCHIBATH W
MHTEPIPETHPOBATH NOTYUECHHBIE PE3YIbTAThI
CdopmupoBanHoe ymeHue (GOpMHpPOBATH KOHTEHT HAYYHOTO
IpOeKTa

YcnemHoe W CHCTEMaTHYeCKOE TPUMEHEHHE  HABBIKOB
COBEpPIICHCTBOBAHMS M Pa3BUTHS CBOETO HAYyYHO-TBOPYECKOTO




MMOTEHIMAaIa
VYenemHoe ¥ CHUCTEMAaTHMYeCKOE IMPUMEHEHHE  HAaBBIKOB
COCTaBJICHHS OFODKETa HAYYHOTO MPOEKTa

IIK-5

CdopmupoBaHHbIE CHCTEMAaTHYECKHE TMPEICTaBICHHUS 00
ycloBUsX  (ha30BBIX  MEpPEXOJO0B B  KOHJECHCHPOBAHHOM
BEILIECTBE MPHU CHUJIbHBIX CHKATHUSAX, YAAPHBIX BO3JCHUCTBUSAX,
HU3KHX TEMIEpaTypax

CdopMupoBaHHBIE  CHCTEMAaTHYECKHE  TMPEACTABICHHUS O
METOAAX  M3Y4YEHUs  HKCIEPUMEHTaJIbHOTO COCTOSIHUS
KOHJICHCUPOBAHHOT'O BEIECTBA

CdopmupoBaHHOE YMEHHE pPEaU30BbIBaTh JKCTpEeMabHbIC
yCIOBU, BBI3BIBAIOIINE ¢dazoBbie MEePEXObl B
KOHJIEHCHPOBaHHOM BEIIECTBE

CdopmupoBaHHOE yYMEHHE IIEJICHANPABICHHO HCIOIb30BATh
CUJIBHOE C)KaTue, yIapHOE BO3ICHCTBUE, HU3KUE TEMIIEPATYPhI
JUISL CO3JJaHUS ONPENIETICHHOTO CTPYKTYPHOT'O COCTOSIHUS
YenemHoe M CUCTEMAaTUYECKOE BIAJACHUE TEXHOJIOTUSIMU
CHUJIBHOTO C)KAaTHUs, YJApHOIO BO3ACHUCTBUS M BO3IACHCTBUS
HU3KHMHU TEMIIEpaTypaMH Ha KOHJICHCUPOBAHHOE BEIIECTBO

«HC 3a4YTCHO»

[K-7

Henonnele mpencraBieHUs O TBOPYECKMX METOJAaX pELICHUs
HCCIJIEOBATEIbCKUX U MPAKTUYECKUX 3a/1ad B paMKax Hay4yHO-
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH

Henonnele 3HaHusA 00 OCHOBHBIX Hay4HbIX (PoHHAX,
Iporpammax

Henonuele 3HaHust 00 OOIMX M YacTHBIX TpeOOBaHUAX K
COJIEP)KaHUI0 HAYYHO-UCCIIEOBATENbCKUX 3asBOK  pa3HbIX
TUIIOB

Henonuele 3HaHMS O KBaJU(UKALMOHHBIX TPEOOBAaHUSAX K
KOJUJIEKTUBY MCIIOJHUTEIEH HAyYHOTO IPOEKTA

B nenom ycneniHoe, HO HE CUCTEMaTHYECKOE OCYILIECTBISIEMOE
YMEHHE OIPENEIATh NEPCIEKTUBHBIE HAIIPABJICHUS Hay4YHBIX
MEXIMCHUIUTMHAPHBIX HCCIIeI0BaHNN

B nenom ycnemHoe, HO He CHCTEMaTHYECKOE OCYILECTBIISIEMOE
YMEHHME KOJMYECTBEHHO ONHUCHIBATh W HHTEPIPETUPOBATH
MIOJIy4YEHHBIE PE3YJIbTaThI

B nenom ycnenrHoe, HO He CUCTEMaTHYECKOE OCYILIECTBISIEMOE
yMeHue popMHUpPOBaTh KOHTEHT HAyYHOTO IPOEKTa

B umenom ycrmemniHoe, HO He cHUCTEMaTHYECKHE MPHUMEHEHHE
HABBIKOB COBEpPUICHCTBOBAHMUSA M PA3BUTHS CBOETO Hay4yHO-
TBOPUYECKOTO MOTEHIMaNa

B nenom ycnemHoe, HO HE CHCTEMaTHYECKOE IMPUMEHEHHE
HABBIKOB COCTaBJIEHHsI OI0JPKETa HAyYHOTO MPOEKTa

I1K-5

Henonusie npeacraBneHus: 00 ycnoBusx Gpa3oBbIX MEPEXOI0B B
KOHJICHCHPOBAaHHOM  BEIIIECTBE TPU CIJIBHBIX  CXKATHUSX,
yIapHBIX BO3ACUCTBUSIX, HU3KUX TeMIIepaTypax

Hemnomnasie MpeACTaBICHUS 0 MeToaax W3y4YeHUs
AKCIIEPUMEHTAIBHOTO COCTOSIHMSI KOHJIEHCUPOBAHHOTO
BelIeCcTBa

B nenom ycnenHoe, HO HE CUCTEMaTUYECKOE OCYILECTBIISIEMOE
yMeHHE peann3oBbIBAThH JKCTpeMalibHbIE yCIIOBHS,
BbI3bIBAIOIIKME (ha30BBIE TMEPEXOAbl B KOHICHCHPOBAaHHOM
BEIIIECTBE

B 1esiom ycnenHoe, HO He CUCTEMaTHYECKOE OCYILIECTBISIEMOE
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YMCHHUEC LCICHAIIPABICHHO MCIIOJIB30BATh CHJIIBHOC CXKaTHC,
YAApHOC BO3I[CFICTBH€, HU3KHUC TCMIICPATYPhI JIs1 CO3JaHUS
ONpeCACIICHHOI'O CTPYKTYPHOT'O COCTOSHUA

HcnpIThIBaCT TPYAHOCTU 1pU HCIIOJIB30BAHUU TEXHOJIOT Uit
CUJIBHOI'O CiKaTuA, YIAAapHOI'o BOSHeﬁCTBHH u BO3I[€I>1CTBPIH
HU3KHMHU TCMIICPpATypaMU Ha KOHACHCHUPOBAHHOC BCIICCTBO

5. YueOHo-MeTOoAMYeCKOE U MH(OPMALIMOHHOE 00ecTeyeHue JUCIUILIMHBI

5.1. OcHoBHas JqUTEpaTypa
1. Bnagumupos I'.I'. ®usuka noepxHoctu TBepAbIx Tei. CII6. Jlans. 2016. 352 c.
2. Kosux B.B., bopuno JLII.,, KysnemoB C.A., JliotroBa E.C. Xumus TBepaoro temna u
XUMHYECKoe MatepuasioBeaeHue. Tomck. 2018.
3. Annpees 0.5, DnexTpoxumusi MeTauioB U cruiaBoB. M.: Briciee O0pazoBanne u Hayka.
2016. 320 c.

5.2. JlonmosiHUTEJIbHAS JIUTEPATypa
1. Meroabl cuHTe3a U UX (PU3MKO-XMMHUYECKHE CBOMCTBA B BOJHBIX PAacTBOpPaX M Ha TBEPIBIX
noanoxkax / B. E. baynun [u np.] / ®u3ukoxumus MOBEpXHOCTH U 3amurta Marepuanon. 2013.
T.49,Ne1.C.7-34.
2. Nopraenkuit, 3. M. AncopOuusi Ha TBEpAOH MOBEPXHOCTH C YYETOM €€ KOHEUYHBIX
nepopmanuit/ 3. M. [Nonraenkuii // OU3NKOXUMHS MOBEPXHOCTH U 3amuta mMarepuanon .2013
.T. 49, Ne 3. C. 239-246
3. AwnpgpueBckuii, P. A. Ponp pasmepHbix 3(G(eKTOB B peakmusxX B3aMMOACHCTBHUS
HAHOCTPYKTYPHBIX MaTepHaJIOB ¢ OKpykaromien cpenoit / P. A. AuapueBckuii / OU3NKOXUMHUS
MOBEPXHOCTH U 3amuTa matepuanos. 2013.
4. bensxosa, JI. JI. Xpomarorpadus - MeTOJ MCCIEI0BAHUS XUMUH MTOBEPXHOCTH U MPOLIECCOB
Ha Mmexdasnbix rpanunax [[Tekcr]] / JI. . benskosa, A. K. Bbypsk, O. I'. Jlapuonos //
OU3NKOXUMHUS TOBEPXHOCTH M 3amuTa matepuainos. 2013. T. 49, Ne 6. C. 551-574 .
5. Ponpyrmn B.M. ®unsukoxumus mnosepxHocTH. Jlomronpyaneni: W3parensckuit  [Jom
«uaTennexkT», 2011. 568 c.
6. Cemenuenko B.K. [ToBepxHOCTHBIE siBIIEHUs B MeTaJlIaX u ciuiaBax. M., 2006. 321 c.
7. ®enopoB B.A., [lepmsikoBa 1.E. Xumus tBepaoro tena 2004. Uzn.nom TT'Y. 83 c.

5.3. IHble HCTOYHHMKH
K pexomennyemsiM HMHTepHET-pecypcaM IO JAHHOW JUCHUIUIMHE OTHOCATCS HHTEepHeT-
pecypchbl BEAYIIMX POCCHICKUX M 3apyOeKHBIX )KYpHAJIOB, a TaK)Ke 00pa30BaTEbHBIE MOPTAIIbI
Y CalThl BEAYIIUX POCCUNCKUX YHUBEPCUTETOB.
HHTepHeT-pecypchl BEAYIIUX POCCUICKHX KYPHAIIOB MO JaHHOH TEMaTHKe:
www.journals.ioffe.ni / ftt — «®u3suka TBEPIOTO TETAN
www.iournals.ioffe.ru / ftp — «®u3uka u TeXHUKA MTOTYITPOBOTHUKOBY
www.journals.ioffe.m / pjtf — «Ilucbma B sKypHan TeXHHUSCKON PU3NKI»
www.iounials.ioffe.nl / itf — «Kypnan Texauueckoi Gpuznkm»
www.ietp.ac.rn — XKDTd
www.ietpletters.ac.ru — «ITucema B XKKOTD»
www.ufn.ru — «Ycnexu Gpuznveckux HayK»
WWW.nanom.ru — «Poccuiickie HaHOTEXHOJIOTHN
www.quant-electron.ru — «KBantoBas 3J1eKTpOHHUKA»
http://impo.imp.uran.ru/fmm/ — «®u3nka METAIIIOB U METAINIOBEACHUEY
NHTepHeT-pecypchl HHOCTPAHHBIX KYPHAJIOB
WWWw.aps.org
WWW.Springeropen.com
Wurepuer-nopranst: http://window.edu.ni.: https://elibrarv.ru



http://www.journals.ioffe.ni/
http://www.iournals.ioffe.ru/
http://www.journals.ioffe.m/
http://www.iounials.ioffe.nl/
http://www.ietp.ac.rn/
http://www.ietpletters.ac.ru/
http://www.ufn.ru/
http://www.nanom.ru/
http://www.quant-electron.ru/
http://impo.imp.uran.ru/fmm/
http://www.aps.org/
http://www.springeropen.com/
http://window.edu.ni/
https://elibrarv.ru/
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6. MartepuajbHO-TEXHMYECKOe o0ecrneyeHue IMCHUILIMHBI, MPOrpaMMHOe olecrevyeHmue,
npogdeccuoHaIbHbIEe 0a3bl JAHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMBI

s mpoBeleHUsT 3aHATUNA MO JIUCHUIUIMHE HEOOXOJUMO CIEIyIoIIee MaTepuaibHO-
TEXHUYECKOe oOecrieyeHue: crieluaibHble TOMEIICHUS IS IPOBEICHUS 3aHATUHN JIEKIITMOHHOTO U
CEMUHAPCKOTO THUIA, TPYIIOBBIX M WHAMBUIYAJIbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHOM aTTecTalliu, IOMEIIEHUS U1 CAaMOCTOSITEIbHON paboOThI.

CrnenuanbHble TOMEIICHHUS  YKOMIUICKTOBAHBI — CIICIMATU3UPOBAHHON MEOCNbI0 |
TEXHUYECKUMHU CPEJCTBAMH OOyUYeHUSs, CAYXKaIlMMU JJIsl peAcTaBieHus: yueOHoi nudopmanuu
00JIBILION ayIUTOPUH.

Jns  mpoBeneHuss — 3aHATUH  JIGKUMOHHOTO ~ THMA  MCIOJB3YIOTCS  HaOOpPBI
JEMOHCTPAIIMOHHOTO  00OpYIOBaHUS,  OOECIIEYMBAIONINE  TEMAaTWUYECKHUE  HIUTFOCTPAIUU
(mpoekTop, HOYTOYK, SKpaH/ MHTEPAKTHBHAS JOCKA).

[TomemeHust Ui CaMOCTOSITEIBHON PabOThI OOYYAIOMIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUeHUsI K cetn «HTepHeT» U obecreyeHneM IoCTymna B
SIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENbHYIO Cpelly YHHUBEPCHUTETA.

DJIeKTPOHHAs1 HH(POPMAIIHOHHO-00pa30BaTe/IbHAs cpeaa
http://moodle.tsutmb.ru
BzaumopeiicTBue mpemnojaBaTens M aclUpaHTa B TPOIECCE OCBOCHUS JAUCHUILIMHBI
OCYIICCTBIIACTCA MoCcpcaACTBOM My.]IBTHMGI[PIﬁHbIX, THICPTECKCTOBBIX, CCTCBBIX,
TEJIEeKOMMYHUKAIIMOHHBIX TEXHOJIOTUH, HCIOIB3YEMBIX B JJIEKTPOHHON HH(OPMALMOHHO-
00pa3oBaTebHON Cpejie YHUBEPCUTETA.

JInueH3noHHOE MPOrpaMMHOe obecnieyeHue:
Kaspersky Endpoint Security s 6usneca — Crannaptheiii Russian Edition. 1500-2499 Node 1
year Educational Renewal Licence
Onepannonnas cucreMa Microsoft Windows 10
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB
11.0.08
7-Zip 9.20
Microsoft Office ITpodeccuonanphsiii mitoc 2007

HNudopmanuonnbie cipaBoyHbIe CHCTEMbI U NMpodeccuoHaIbHbIe 0a3bl JAHHbIX (B
TOM YHCJIe MeKIYHAPOAHbIe pedepaTuBHBIE 0a3bl JaHHBIX HAYYHbIX H3IaHUI):
1. Dnextponnsii karamor @yngameHTanpHOM OuOmmorekm TI'Y — URL: http://

http://biblio.tsutmb.ru/elektronnyij-katalog/

2. Dnextponnas oubnmoreka TT'Y — URL: https://elibrary.tsutmb.ru

3. DBC «YuuBepcurerckas oubnmuoreka omnaitn» - URL: http://www.biblioclub.ru

4. DBC «IPRbooks» - URL: http://www.iprbookshop.ru

5. DBC «Opaiit»: (BO u CIIO), Bkitouas komeknuwo «Jlerengapusie kaurm» - URL:
WWW.urait.ru

6. CereBas anekTpoHHast OMOIMOTEKa nenarornueckux By3os - URL: https://lanbook.ru/

7. Hayunas snextponnas 6ubmmorexka eLIBRARY.RU - URL: http://elibrary.ru

8. TocymapcTBenHas  wHpoOpMarMoHHas  cucreMa  «HamWoHaNbHASsS — AJIEKTpOHHAS
oubmmoteka» - URL: https://H30.pd
9. DnexTponHbIi cripaBouHuK «MHpopMuo» - URL: www.informio.ru
10. B/l uznatenscTBa SpringerNature
— URL.: https://link.springer.com/
— URL.: https://materials.springer.com/



http://moodle.tsutmb.ru/
http://lib.tsutmb.ru/
http://lib.tsutmb.ru/
http://www.biblioclub.ru/
http://www.iprbookshop.ru/
http://www.urait.ru/
https://lanbook.ru/
http://elibrary.ru/
https://нэб.рф/
http://www.informio.ru/
https://link.springer.com/
https://materials.springer.com/

11.
12.
13.

14.
15.

12

— URL: https://zbmath.org/

— URL.: https://goo.gl/PdhJdo - BT Nano
BJI ScienceDirect - URL.: https://www.sciencedirect.com/
BJ1 Scopus - URL.: http://www.scopus.com
b1 Web of Science
- URL:
WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID
=Q1gfWXIiB25bAcriIBPM&preferencesSaved
ApPXUB Hay4HBIX JKypHAIIOB 3apybeskHbIX u3aarenbcts URL: https://arch.neicon.ru
CnoBapu ABBYY Lingvo x3 EBporielickasi Bepcusi — YCTaHOBJICHBI CTallHOHAPHO
Ha I[IK TI'Y



https://zbmath.org/
https://goo.gl/PdhJdo
https://www.sciencedirect.com/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=Q1qfWXliB25bAcrlBPM&preferencesSaved%20
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=Q1qfWXliB25bAcrlBPM&preferencesSaved%20
https://arch.neicon.ru/

