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1. lesiu OCBOECHUSA IMCHUATIIUHBI

[ensimu OCBOEHUS TUCIUILTMHBI SBISIETCS (POPMUPOBAHUE Yy O0YUAIOIINXCS OMPEIEICHHOTO
OOIl (m. 5.4 Oo6meii xapaktepuctuku OOII) cocTtaBa KOMIETCHIMH JJis TOATOTOBKH K

poheCCHOHATILHON IEATEIIbHOCTH.

HNHauKATOPBI J0CTHKEHUS CocrasJsioniye pe3yJbTATOB 0CBOCHHS (eCKPHITOPHI
KOMIIeTeHIHii KOMIIETEHIINH)
Kon
rommnere HaumenoBanue koMmneTeHIIMH §‘ LI
HIUH g ; HHIUKaTOpa Kox HaunmeHoBanue
7 § IOCTHIKEHHST
=
S
ToToBHOCTD PUHAMATD MK(Y)-1.3B1 | Baadeem HaBBIKAMH BBITOIHEHHS
y4acTHE€ B TEOPETHYECKHX aHaJIN3a OBEPXHOCTHBIX CBOHUCTB
UCCIIEIOBAaHUAX B PA3TUYHBIX MaTepHaIoB U TOHKOIUICHOYHBIX
o0macTax (076371478 CTPYKTYp
CBSI3aHHBIX C COBPEMEHHBIMH JeMoHCTpHpyeT
BBICOKOTEXHOJIOTHIECKAMH [TOHUMAHHUE
criocobaMu OHEPTETUYCCKOI'O MEXAaHU3MOB HBJ‘IGHI/IfI,
BO3CUCTBUA HA MaT€puallbl, ™ TIPOUCXOIAITNX Ha
OCHOBAHHBIMU wa | [OBEPXHOCTH TREPIOTO MK(Y)- Ymeem anammsupoBats
TIK(Y)-1 | Henons3oBanim S Tena, CTPYKTYpHI 1.3V1 MHTEPIPETHPOBATH PE3YILTAThI
paIHALHOHHBIX u é HOBEPXHOCTHEIX CIIOES, HCCIIEOBAHNS CBOMCTB MAaTEpPHAIIOB
IJIa3MEHHBIX TOTOKOB, | = OCHOBHBIX 1 PasiMIHbIX CTPYKTYP,
pa3spabaThiBaTh aJCKBATHBIE 3aKOHOMEPHOCTEii HOJYSEHHBIE C TOMOIIBIO
(usnueckue H pocTa TOHKUX IJIEHOK U COBPEMCHHEIX MCTOLOB
MaTeMaTHUYECKUEe MOJCIIN HOKPHITHIA MK(Y)- 3naem pyHmaMeHTaNbHbBIC TIOHATHS,
H3y4aeMBbIX MPOLIECCOB. 1.331 3aKOHBI U 3aKOHOMEPHOCTH,
KacaloIuecs: CBOHCTB IIOBEPXHOCTH
TBEPOTO TeNa, MEXaHN3MOB POCTa
TOHKHUX IUIEHOK U MOKPBITUH
[K(Y)-2 | CriocoGHOCTD y4acTBOBAThH B JleMOHCTpHpYeT MK(Y)- Bnaoeem COBpEMEHHBIMH METOIAMHU
SKCTIEPUMEHTAIBHBIX TOTOBHOCTh TIPOBOAUTH 2.3B1 IIa3MEHHO-ITy9KOBOH
HCCIIEIOBAaHUAX B PA3TUIHBIX Hay4HbIC MoIu(HUKAIAN MIOBEPXHOCTU
obacTsx ¢bm3uky, HCCIEIO0BAHHS B MaTepuagoB, B  TOM  YHCIE
CBSI3aHHBIX C BO3JIEHCTBUEM obnacti MEJIMIIMHCKOTO Ha3HAUeHHsI, a TaKKe
TUTa3MBI u My4YKOB MOIU(ULIPOBAHUS METOJaMH aHanm3sa CBOICTB
3apsDKEHHBIX ~ YacTUIl  Ha MTOBEPXHOCTHBIX MaTepHaloB W  MOBEPXHOCTHBIX
BEI[ECTBO, CAaMOCTOSITEIIBHO CBOWMCTB  MaTepHaJIOB CTPYKTYp
OCBauBaTh COBPEMEHHYIO pa3nmM4IHOTO K(Y)- Ymeem oOBSCHATH M IPUMEHSTH Ha
(huzHIecKyIo 2 Ha3HA4YEeHHUs 2.3Y1 MIpakTHKe (PU3MIECKUE TPHHIIHITH,
AQHATNTHYECKYIO u -~ TIOJIO’KEHHBIE B OCHOBY TITA3MEHHBIX
TEXHOJIOTHIECKYIO S’ Y ITyYKOBBIX TEXHOJIOTHI
anmaparypy, HNPUMEHSTh =
COBpEMEHHBIE METO/IbI =
HCCICI0BAHMS CBOJCTB MK(Y)- 3Haem OCHOBHBIC IPUHIUIIBI
MaTepUAIOB M PA3JIMYHBIX 2.331 MOU(DUIIPOBAHISI CBOWCTB
CTPYKTYD, MpOBOAUTH Pa3IMYHBIX MAaTEPUAJIOB U U3/ICITHA
CTaHAPTHBIC u C TIOMOIIBIO TUIa3MEHHO-TTyYKOBOTO
cepTH(UKALMOHHbIE BO3JIEHCTBUS HA HUX
HCIIBITAaHHS
TEXHOJIOTHYECKHX
MPOLECCOB, 000PYIOBaHUS H
U3JeIHH.




I/IH}]l/lKaTOPLI JOCTHIKCHU A COCTaBJ’lﬂlOl.lll/le Ppe3yibTaTOB OCBOCHUSA (zleclcpunTopm
KOMIIeTeHIUii KOMIIeTEHIINH)
Kon
KoMIeTe H g. HaumeHoBanue
aANMEHOBAHHE KOMIIETEHIINHA =]
HIAH = ; HHIUKaTOpa Ko HaunmeHoBanue
§ § IOCTHIKEHHST A
=
=
=
[K(Y)- | ['0TOBHOCTb K y4acTHIO B JeMoHcTpUpYET IK(Y)- 3naem ocHOBBI MOAU(HUKALIUT
5 MPOHU3BOACTBEHHO- CIIOCOOHOCTD 5.131 MTOBEPXHOCTH C UCTIOJIB30BAHUEM
TEXHOJOTUYECKOM NIPpUHUMATDH Y4aCTHE B BaKYYMHBIX IUIa3MEHHO-ITYYKOBBIX
JACATCIIBHOCTH, CBSI3aHHOMH C MIPOU3BOJACTBEHHO- METOA0B U IMPUHIHUIIBL pa60TBI
TMPUMEHCHUEM IIIa3MEHHBIX TEXHOJOTHICCKOU 060pyz1013aH1/1${
1 IYYKOBBIX TEXHOJIOTHIt JJIA JACATCIIBHOCTH,
00pabOTKH MaTEPHAIOB H S HampaBJIeHHON Ha
CHUHTE3a HOBBIX MAaT€PHUAIOB —~ COo31aHue
(B TOM 4HCIIe HAHECEHUIO \Ez MOIU(PHULIUPYIOLIINX
(YHKIMOHATIBHBIX = TOKPBITUH U
MOKPBITHIA), OTIPEICIICHUIO = TEXHOJIOTUI UX
OCHOBHBLIX ITapaME€TPOB OCaXJICHUA
TCXHOJIOTUYCCKHUX BaKyYyMHBIMHU
Ipo1ECCOB, aHAIU3Y IJIa3MCHHO-
(bl/ISI/I‘IeCKI/IX u IMYYKOBBIMU METOAAMHU
MEXaHUYECKHX CBOUCTB
U3JIeIUN U MaTepUaloB.
2. Mecto qucuuminnsel (MoayJs) B ctpykrype OOIT
JlucuuiuinHa OTHOCUTCSI K BapuaTUBHOM 4actu biioka 1 ydeOHOro rurana oOpa3oBaTebHON
pOrpamMMmel.
3. [lnanupyembie pe3yJibTaThl 00y4eHUA MO JUCHHUILINHE
[Tocye ycrientHoro OCBOCHUS AUCIUILTHHBI Oy1yT C(OPMHUPOBAHBI PE3yIbTAThl O0YUEHUSI:
Ilnanupyembie pe3yJIbTaThl 00y4eHHsl 0 JUCIMILIHHE Hnauxarop
Kon HaunmeHoBanue JOCTHKEeHMSI
KOMIIETCHIINH
P11 | 3HaTh MeXaHU3MBI U 3aKOHOMEPHOCTH POCTa TOHKUX TUIEHOK U MIOKPBITHH. N.IIK(Y)-1.3
P12 | OcymiecTBisATh MIIAHUPOBAHKE HCCIICIOBAaHUH, CBSI3aHHBIX ¢ ocaxaeHneM nokpertuii| M.ITK(Y)-2.3
Ha NOBEPXHOCTh MAaTEpUaIOB U U3IE€IUN BAKYYMHO-TJIA3MEHHBIMU METOIAMHU.
P13 | PazpabaTbiBaTh cXeMbl TEXHOJOTHYECKHUX TMpOlLecCOB HaHeceHHs 1ia3mMeHHbix | W.IIK(Y)-1.3
ITOKPBITHH. N.IIK(Y)-5.1

OII@HO‘-IHI)IG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMe)I(YTO‘{HOfI arrecTanuu NpcaCTaBJICHBI B
KaJICHAapHOM peﬁTHHF-HJ’IaHe JUCHUITIIINHBI.

4. CTpyKTYpAa M cojiep:KaHue TUCIHUINIHHbI

OcHoBHBIC BHbI y4e0HOMH AeATEJIBLHOCTH

Pa3gennbl 1M CIMNINHBI DopMupyembli Buabl yuyeoHoii O0neMm
pe3yabTart AesITeJIbHOCTH BpPEeMEHHU,
o0yuyeHus1 Mo q,
JUCHMILINHE
Pasznea 1. P11 Jlexmun 6
IloeepxHocmv u moHKuUe NaEHKU. [TpakTuyeckue 3aHATHS 6
Mexanuzmvt pocma u JlaboparopHbIe 3aHITH -
KOHOeHCcayus CamocrosTenbHas pabora 16
Paznen 2. P11, P/12 Jlexmun 10
Cmpykmyphbie u [TpakTuyeckue 3aHATHUS 4
@yHKYUOHATbHBLE C8OlICMBA JlaboparopHble 3aHATHS -




NOKPbIMU CamocrosTenbHas padora 20
Paznea 3. P12, P13 Jlekuuun 6
Texnonoeuu popmuposanus [TpakTHuecKue 3aHsTUs 12
NAA3MEHHbIX NOKPLIMULL 8 8AKYYMe JIabopaTOpHEIE 3aHATHS -
CamocTosiTenpbHas paboTa 28

Coneprxkanue pa3ienoB AUCIUTUTHHBI:

Pasznes 1. [loBepXHOCTH ¥ TOHKHE IJIEHKH. MeXaHU3MBbI POCTA M KOHIEHCAIUS.

TeMBI JeKIM:

1. Ilonsarue TBEporo Tena. [loBepXHOCTb, MOKPBITUS, TOHKUE TUIEHKHU.

2. AncopOLIMOHHBIE ITPOLIECCHI HAa TTOBEPXHOCTHU TBEPIOTO Tela.

3. 3apoapiieBoOpa3oBanue. MexaHU3Mbl POCTa TOHKHX IJIEHOK U TIOKPBITHH.

TeMbl NpaKTHYECKUX 3aHATHIA:

1. Tunbl Ia3MEHHBIX MTOKPHITHH M UX KJIaCCU(DHUKAITHS.
2. DNHATaKCHATBLHBIA POCT TOHKOIUIEHOYHBIX MAaTEPHUAJIOB
3. 30HHAas MOJI€JIb POCTA TOHKOIUIEHOUYHBIX MAaTEPUAJIOB.

Paznen 2. CTpykTypHbIe M (PYHKIIHOHAJIbHbIE CBOICTBA MOKPBITHI.

TeMBI JeKIHH:
1. CtpykTypHbIE CBOWCTBA TOHKUX TUIEHOK U TTOKPBITHIA.
2. OyHKIMOHATBHBIC CBOMCTBA TOHKUX TJIEHOK U TIOKPBITHIA.

TeMbl NpaKTHYECKUX 3aHATHIA:
1. MukpocTpykTypa u MOp(HOJIOTUH TOHKUX MIEHOK U TTOKPBITHIA.
2. OU3NKO-MEXaHUYECKUE CBOWCTBA TOHKUX TIEHOK U TTOKPBITHIA.

Pa3neu 3. Texnosiorun (popMHpoOBaHus IVIa3MEHHBIX NOKPBITHH B BAaKyyMe.

TeMbl JeKI N
1. I/IOHHO-HJ’IaBMeHHBIG METOAbI HAHCCCHUSA TOHKUX IINICHOK U HOKpBITHfI.
2. T'azohazHble METO/IBI OCAXKIEHHS TIOKPBITHI C ACCUCTUPOBAHUEM.

Tembl NIpaKTHYECKUX 3AHATHI:
1. JlyroBoe ocakieHHE TUTAHOBBIX MTOKPHITUH.
2. Hanecenue MeTaJIMueCcKuX IUIEHOK B MJIa3Me€ MAarHETPOHHOT'O IMO0J1A.

3. PeaxtuBHOE Mara€TpOHHOC OCaXKICHUC HOKpI:ITI/Iﬁ C NOHHBIM aCCUCTHUPOBAHHUEM.

5. Opranusanusi cCaMOCTOATEILHOH PadoThI CTY/IEHTOB

CamocrosiTenbHast paboTa CTyI€HTOB IIPU U3YUYE€HUHU TUCHUIUIMHBI (MO1YJIs) IPEAYCMOTPEHA B

CJICAYIOIIUX BUAAX U (bopMax:

PaGora ¢ JICKIMOHHBIM MAaTCpUaAJIOM, IIOUCK U O630p JIATCPATYpbl U OSJICKTPOHHBIX

HMCTOYHUKOB WH(OpMAIMU IO HHAUBUIYAIBHO 3aJaHHON MpobiieMe Kypca;
W3ydeHue Tem, BBIHECEHHBIX Ha CAMOCTOSTEIbHYIO TPOPAOOTKY;
[Touck, aHanu3, CTPYKTYpUPOBAaHUE U MPE3EHTAIM HHPOpMAIIHH;

BrinmonHenue gomamrHUX 3aHaHHﬁ, paC‘-ICTHO-Fpa(I)I/I‘{CCKI/IX pa60T )51

KOHTPOJIbHBIX paboT;
[TonroroBka K MpakTUYECKUM U CEMUHAPCKUM 3aHATHIM;

AHanu3 Hay4YHbIX IMyOJMKALMM [0 3apaHee ONpeAeTIeHHON MpernojaBaTesieM TEME;

JOMaIlIHHUX




— HOIIFOTOBKa K OLICHUBAIOIIIUM MepOHpI/IHTI/IHM.
6. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecTiedeHne AUCIUTNIHHbI

6.1. YueOHO-MeTOANYECKOE o0ecIIeueHue
1. ®owmun, JI. B. DxcniepuMeHTa bHBIC METOABI (DU3UKK TBEPAOIo Tena: yueOHoe mocooue /

A.B. ®omun. — MockBa, bepmun: Hupekr-Meama, 2014. — 186 c¢. URL:
http://biblioclub.ru/index.php?page=book&id=259074 - Pexum poctyma: JUisi aBTOpPH3.
MMOJb30BaTeIIEH.

2. lnonbckmii, Dnyapn BrnaammupoBud. AtomHuas ¢usuka: yueOnuk: B 2 1. / D. B.
[monsckuit. — Cankt-IlerepOypr: Jlans, 2011. — ISBN 978-5-8114-1004-0. URL.:
https://e.lanbook.com/book/442 - Pexxum moctyma: Ajis aBTOPU3. MOJIb30BATEIICH.

3. Bnagumupos, I'. I. ®uszmka moBEpXHOCTH TBEPABIX Tel: ydeOHoe mocodue / I'. T.
Brnagumupos. — Cankrt-Ilerepoypr: Jlans, 2016. — 352 c¢. — ISBN 978-5-8114-1997-
5.— Texkct: »anextpoHHslid / JlaHb: »3neKkTpoHHO-OMOIMOTeuHas cucrema. URL:
https://e.lanbook.com/book/71707 Pexxum moctyma: it aBTOPH3. MOJI30BATEIICH.

4. Hukurenko, H. H. TexHONOrUs KOHCTPYKIIMOHHBIX MaTEPHAJIOB. AHAJIN3 MOBEPXHOCTH
METOJlaMH aTOMHOW (HU3MKH: y4eOHOe mocoOue i OakaiaBpuaTta U Marucrparypsl /

H. H. HukutenkoB. —  MockBa:  MzmatensctBo  FOpaiit, 2018. — 202 c. —
(Yuusepcutetsl Poccun). — ISBN 978-5-9916-6528-5. — Tekct: anekrponnsiii // 9bC
IOpaiit [caiit]. — URL: https://urait.ru/bcode/414062 Pexxum jmoctyma: jisi aBTOPH3.
MOJIb30BaTEIEH.

JonosHUTeIbLHAS JUTEPATypa.

1. Milton Ohring. Materials Science of Thin Films / Ohring Milton. — San Diego: Academic
Press, 2002. — 794 p. — Texkcr: oanekrponnsiit // ScienceDirect. — URL:
https://www.sciencedirect.com/book/9780125249751/materials-science-of-thin-films  —
Pexxum octyma: 1 aBTOpH3. I0JIb30BaTEIICH

6.2. Uu¢dopmaiiuoHHoe U MPOrpaMMHoOe odecrnevyeHne
Internet-pecypcsr (B T.4. B cpere LMSMOODLE u np. o6pa3oBaresnbHble 1 OMOIHOTEUHbIE
pecypcehl):
1. http://www.lib.tpu.ru/ - Hayuno-texandeckas 6ubnmuorexa TITY
2. http://www.sciencedirect.com/
3. http://lwww.springerlink.com/
4. COopHuk mnporpamMMmHoro obOecneuenus st cryaedtoB HU  TIIY, pexum pocrtymna
https://vap.tpu.ru

WNHdopmannoHHO-CIIpaBOYHbIE CUCTEMBI U TIPoQeccuoHaIbHbIe 0a3bl JaHHBIX:

1. IlpodeccronanbHblie 6a3bl JaHHBIX U HH()OPMALIMOHHO-CIIPABOYHBIE CUCTEMBI IOCTYITHBI
o ccsuike: https://www.lib.tpu.ru/html/irs-and-pdb

2. CnpaBouno-nipaBoBas cuctema Koncynerantllntoc — http://www.consultant.ru/

3. Hayunas snexrponnas 6ubnmorexa eLIBRARY.RU — https://elibrary.ru

4. DNeKTPOHHO-OHOIHOTeYHAs cucreMa «KoHCynbTaHT CTY/ICHTa

http://www.studentlibrary.ru/

5. DnekrponHo-6MbMOTeYHAs cucteMa «Jlanby - https://e.lanbook.com/

6. DnexTpoHHO-OMOIHOTEeYHas cucteMa «ZNANIUM.COM» - https://new.znanium.com/

7. DnextponHass Oubmmoteka Grebennikon - http://www.lib.tsu.ru/ru/news/elektronnaya-

biblioteka-grebennikon-0

CBO60I[HO pacnpocTpaHiaCMOC IMPOrpaMMHOC O6CCH€‘ICHI/ICZ
1. Document Foundation LibreOffice.
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JlunieH3noOHHOE TIporpaMMHOe oOecriedeHue (B cOOTBETCTBUU ¢ [lepedHeM JHMIIEH3MOHHOTO
nporpammuoro obecneuenust TITY):

1. Microsoft Office 2010 Professional Plus Russian Academic;

2. Mozilla Firefox ESR, Google Chrome.

7. OcoOble TPeOOBAHNS K MATEPUAIbHO-TEXHUYECKOMY 00ece4YeHUI0 U CIUNINHBbI.

B ydeGHOM mpouecce ucnonb3yercs cleayroliee 000pyaoBaHHE A JEKIHOHHBIX U
MIPAaKTUYECKUX 3aHATUH:

Ne HanmeHoBaHue cienMaJIbHBIX HaumeHoBaHue 000pya0BaHus
noMeleHn i

1. | Ayauropus qs nposenenus | Komnbrorep - 1 mrt.; npoekrop - 1 mr.; skpan — 1 wr.;

yueOHBIX 3aHATHH Bcex JI0CKa ayJAUTOpHAs HACTEHHAs - | IIT.; KOMIUIEKT yueOon
THUIIOB, KypCOBOT'O Mebenu Ha 18 nmocago4HbIX MecT
IIPOEKTHPOBAHUA,

KOHCYJIbTAllU}, TEKYILETO
KOHTPOJIS U TPOMEKYTOUHOU
aTTeCTaI[uU

634028, Tomckast 0061aCTh, T.
Tomck, JIeHrHA MPOCTIEKT, 2,
cTp. 4

2456

PaGouass mporpamma coctaBieHa Ha ocHoBe OOImIeil XapaKTepUCTUKU 00pa3oBaTENbHOM
nporpaMMbl 1o HampaieHuio 14.03.02 SnxepHble ¢u3MKa W TEXHOJOTHH, CIHEIUATH3AIHS
«[Ty4koBbIe U IUTa3MeHHbIe TexHOMOruu» (mpuema 2019 r., ounast hopma oOydeHuU).

Paspaborunk(n):
JI0JDKHOCTD [5(0]
npodeccop I".A. Breiixep

[Tporpamma onobpena Ha 3acemanuu HOLL B.I1. Beiitn6epra USTHI (mpotokoin ot 28.06.2019 1. Ne
38).

3aBenyrouuii kadeapoit —
pyxoBoautens Haydano-
oOpazoBatenbHoro nenrpa b.I1.
Beitn6epra

Ha rpaBax Kadeapsl, 1.¢.-M.H,
npodeccop
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JIucT n3MeHeHuii padoyeil mporpaMMbl IUCHUIIINHBI:

Y4eOHbIii Coaepsxanue /u3MeHeHHe OO0cy:xkaeHo Ha
rojg 3acenanuu HOIJ
B.I1. Beiinoepra
(mpoToxo.r)
2020/2021 1. OOHOBJICHBI IIEJIH OCBOCHHS JUCLIMILINHBI Ne 44 o1 31.08.2020 .

Y4IeOHBINA TOA

2. OOHOBJIEHBI TNIAHUPYEMBIE PE3YIIbTATHI O0yUEHHS 110
JUCLUTUINHE
3. OOHOBIIEH CIHCOK JIUTEPATyPHI

2021/22 1. OOHOBIIEHO CcOEPIKAHUE PA3CIOB UCIUILUIHHBI Ne 52 o1 30.08.2021 r.
y4eOHbIi rof1 | 2. OOHOBJICH CIIMCOK JTUTEPATypPhI

3. O0HOBJICH MepeueHb MPoPecCHOHaAIbHBIX 0a3

4. O6HoBNeHBI MaTepuasbl B POC AHCIUATUTHHB

5. OOHOBJICHO MaTEePUAILHO-TEXHUIECKOE 00CCIICUCHHE
2022/23 . OGHOBIIEHO COoJIepKaHKE PAa3AETIOB AUCIIUILTNHBI Ne65 ot 30.06.2022 1.

Y4eOHBINA TOL

1

2. O6nosneno 110 B paboueii mporpamme TUCITUTLTAHBI
3. OOHOBIIEH CIIMCOK JINTEPATYPHI

4. OGHOBINIEHA aHHOTANKS PaboYeil MPOrPaMMBI
JMCIUTUTAHBI

5. O6noBaeHb! MaTepraibl B @OC TUCIUTUIMHBL

6. OOHOBJICHO MaTEePUAIILHO-TEXHUYECKOE 00CCIICUEHHE




