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1. {esiu 0OCBOEHUSA AW CIUTLIHHBI

LenssMu  OCBOGHHMSI  NUCIHMIUIMHBI ~ SIBJIsIETCS.  (DOPMUpPOBaHHE Y  OOYYarOIUXCs
onpeaenennoro OOIT (m. 5. OO6meit xapakrepuctuku OOII) cocraBa KOMMIETCHIHN st
MOJIrOTOBKH K TPOPECCUOHATBHOMN I TEITLHOCTH.

Kon CocraJsioniue pe3yJbTATOB 0CBOCHHS (1eCKPHNTOPHI KOMIETEeHIHIH)
HaumenoBanue
KOMITETCHIINH
KOMITETCHIINH HaumenoBanue
Kon
IK(Y)-10 Cnocoben 3HaTh TEOPETUUECKUE MPEACTABICHUS 00 OCHOBAX CTPOCHUS

OCYIIECTBIISATh U aToMa U KBaHTOBOM MEXaHHMKHU, O CTPYKTYpE METAJLIOB C
KOPPEKTUPOBATh MK(Y)- 10.321 MO3ULUI KOHIENIINU METAJUINYEeCKOM CBSI3H, O (PU3NIECKO-
TEXHOJIOTHIECKHE XMMHYECKHX METOJaX UCCIEN0BaHHs 1 (HOPMHUPOBAHUS
HPOLECCHI B HAHOCTPYKTYPHBIX METAIIMIECCKUX MaTepHaIOB
METaJUTyprUd 1 3HaTh TEXHOJIOTHH TTOJIYYSHNSI HAHOCTPYKTYPHBIX
MaTepHanooopadboTk METAJUTNYECKUX MaTepPHAIIOB
: p p TIK(Y)- 10.322 p

2. Mecto aucunmimubl B ctpykrype OOIT

Jucuurumza OTHOCHUTCS K BapUaTUBHOU 9acTu MEXIUCIUTUTMHAPHOTO
POECCHOHAIBHOTO MOYJIs Y4€OHOTrO IJIaHa 00pa30BaTeIbHON MTPOTPaMMBI.

3. [Inanupyemsle pe3yJibTaThl 00y4eHHs 110 JUCHHUIIIMHE

ITocne ycnenHoro ocBO€HUs JUCIUILIMHBL OyayT c(hOpMHUPOBAHBI PE3YIbTAThl O0yUEHUS:

Ilnanupyembie pe3yJibTaThl 00y4eHHsl 0 JUCIMILIHHE Komnerenuus
KOH HaumeHnoBanue
P/1 Hcnonb3oBath mpencTaBieHust 00 OCHOBaX CTPOSHHS aToMa U ITK(Y)-10

KBAaHTOBOM MEXAHMKH, O CTPYKTYpE METAJUIOB € ITO3HUIMI KOHIENIUU
METAJUIMYECKOH CBSI3H, O (PU3MUECKO-XMMUYECKHX METO/1aX
UCCIe0BaHus U (POPMHUPOBAHUS HAHOCTPYKTYPHBIX METAJUTMUECKUX
MaTepuaioB

OneHOYHbIE MEPONPUSITUS TEKYIIEro KOHTPOJIE M IPOMEKYTOUHOM  aTTecTaluu
IIPECTABIICHBI B KAJICHIAPHOM PEUTHUHI-IIJIaHE NUCLIUILIAHEIL.

4. CTpyKTypa U coepKaHHue TUCHUILINHBI

OcHoBHbIC BHbI Y4e0OHOMH AeATEJIbHOCTH

Pa3aeiibl AU CHHUIIMHBI ®opmupyemblii Buabl yueoHOi 1eATeIbHOCTH O0beM
pesyabTar BpeMeHH,
00yuyeHus no q.
JTUCHHUILIMHE
Pa3znen (Mmoayasb) 1. Ctpoenue P/I-1 Jlexknuu 2
aTOMa M KBAHTOBAasl MEXaHHMKAa IIpakTrueckue 3aHsATHS 2
JlaboparopHble 3aHATHUS -
CamocTosiTenbHas paboTa 10
Pa3znen (moayanb) 2. CTpoeHue PJI-1 Jlexknuu 2
MeTaJIJIOB € NMO3ULHUI KOHLIENIUH [IpakTrueckue 3aHATHS 4
MeTANINYEeCKO# CBA3U JlaGopaTopHbIe 3aHATHUS -
CamocrosTenbHas pabora 10
Paznen (MoayJib) 3. PJI-1 Jleknuu 4
HoaumopdHbie npeBpalieHus, [IpakTrueckue 3aHATHS 4




negekrsl, MeXaHHU3M JlaGoparopHble 3aHATHS -
miacTuyeckoi  aegpopmanum  u CamocrositenbHas padbora 10
pa3pylueHust B acmnekre
3JIEKTPOHHOT0 CTPOEHUsI
Pa3nen (Mmoayab) 4. OcHOBBI PJI-1 Jlekun 2
(pU3UKO-XUMUYECKUX METO/I0B [TpakTudeckue 3aHATHS 2
uccjae10BaHusA 1 GopMHUPOBAHUSA JlaGopaTopHbIe 3aHITHS -
HAHOCTPYKTYPHBIX CamocrositenbHas padbora 10
MeTAJUINYeCKHX MAaTepUaJIoB
Pa3znen (Mmoayab) 5. Metoasbl PI- Jlexknnu 2
MOJIy4eHHUs 00beMHBIX [IpakTrueckue 3aHATUS 4
HAHOCTPYKTYPHBIX MaTepPUAJIOB JlaboparopHbIe 3aHATHUS -
CamocTosiTenbHas paboTa 10
Pa3zpnen (Mmoayan) 6. Ilpouecc P/I-1 Jlekuun 4
(opMHpPOBaHUSI HAHOCTPYKTYP [TpakTudeckue 3aHATHS 2
MPH UHTEHCUBHOM MJIACTHYECKOH JlaboparopHsble 3aHATHS -
nedopmannu CamocrosiTenpHas pabora 5)
Paszpnen (moayan) 7. IloBenenne PJI-1 Jlexknuu 2
HAHOCTPYKTYP NPH BHEIIHUX [TpakTudeckue 3aHATHS 2
BO3/leiicTBUAX JlaboparopHsble 3aHATHS
CamocTosiTenbHas paboTa
Pa3nea (MoayJn) 8. PJI-1 Jlexmun 4
IlepcnexkTUBHBIE 00J1aCTH [IpakTuueckue 3aHATHS 2
npuMeHeHHs JlaboparopHbIe 3aHATHS
HAHOCTPYKTYPHPOBAHHBIX CamocTosiTenbHas paboTa 8
MAaTEepHAJIOB

Coneprkanue pa3iesioB JUCITUTUTHHBL:

Pa3pnen 1. CtpoeHune aToMa 4 KBAHTOBasi MEXaHUKA

Tembl Jexknmii:
1. Crpykrypa atoma KBanTOBaHME BHYTPHATOMHBIX MIPOLECCOB

Ha3Banusi npakTHYeCKUX 3aAHATHA:
1. Meroauku U3rOTOBIEHUS YIbTPAAUCIIEPCHBIX (HaHO-) mopoiukos (Y 1) meTtannos
3JIEKTPUYECKUM B3PBHIBOM ITPOBOJIHUKOB.

Pa3nen 2. CtpoeHne MeTA/UIOB € MO3UIUI KOHIENIIUA METAINYECKON CBA3U

Tembl J1eKuMit:
1. AtomHasg CTpyKTypa METaJJOB M CIJIaBOB B paMKax IMEepPHOJAHYECKON CHUCTEMBbI
JA.N.MenneneeBa. OCHOBBI TEOPUN METAJUIMUECKOH CBSI3U

Ha3BaHus npakTHYeCKUX 3aHATHI
1. Meroauku U3roTOBIEHUS YIbTPAAUCIEPCHBIX (HaHO-) mopoiukos (Y 1) meTannos
IIEKTPUYECKUM B3PBIBOM IIPOBOJIHUKOB.

Paznen 3. IloamMmopduble mnpeBpamieHus, AedeKTbl, MeXaHU3M IJIACTUYECKOH
AedopmManyu U pa3pyuieHus B aCleKTe YJIEKTPOHHOI0 CTPOEHUS




Tembl J1eKuMit:
1. TlomumopdHsle, B TOM YKciIe MapTCHCUTHBIE IPEBPAILCHHS METAILIOB.
2. @a30Bble MPEBpAIICHUS METAJIOB MPHU BBICOKUX [aBJICHUSAX. OJIEKTPOHHOE CTPOCHUE
KHUJKUX METaJUIOB.
3. ATOMHBII MEXaHU3M YIPYroil W IIacTUYecKoi aedopMaliy U pa3pyIIeHUs METAJIIOB.

Ha3BaHus IpakKTHYEeCKUX 3AHATHM:
1. TexHonorus u 060pyIOBaHUS ISl H3TOTOBJICHUSI 00BEMHBIX HAHOMATEPHAJIOB.

Paznen 4. OcHOBBI (l)I/I3I/IKO-XI/IMI/I'leCKI/IX METOA0OB HCCJICI0BAHUA H (l)OpMHpOBaHI/IH
HAHOCTPYKTYPHBIX METAJVIMYCCKUX MaTEPpUaJIOB

TeMbl JIeKIMii:
1. Meroasl uccieI0BaHNUA

Ha3BaHusi npakTHYEeCKUX 3aAHATHA:
1. Texnonorus u 060pyAOBaHUS ISl U3TOTOBIICHUSI O0BEMHBIX HAHOMATEPUAJIOB.

Paznen 5. Meroabl moJjiy4eHusi 00beMHbIX HAHOCTPYKTYPHBIX MaTepHaJI0OB

TeMbl JeKIUM:
1. VYapTpagucnepcHble NOPOIIKM M MX KOHCONMAALMSA. MEXaHH4YeCcKoe HW3MENIbUYCHUE
MOPOILKOB € OCTEAYIOIUIUM KOMITAKTHpoBaHUeM. IHTeHCHBHAs TutacTudeckas aedopmanus.

Ha3Banus npakTHYeCKUX 3aHATHI
1. JudpaxiuuoHHbIe, CHEKTPOCKONNYECKHE U 30HOBBIE METO/IbI U 000pYyI0BaHHE I aHAIN3a
CTPYKTYpPBI, COCTaBa U CBOMCTB HAHOMATEPHUAJIOB.

Paznen 6. Ilpouecc ¢popMupoBaHusi HAHOCTPYKTYP NPU MHTEHCHMBHOM IJIACTHYeCKOM
nepopmannu

Tembl JeKkuMii:
1. D3Bomouus Mukpoctpyktyp npu UII/I.
2. Pa3HOBMIHOCTH HAHOCTPYKTYp B MaTepuanax mocie Bozneiicreus UIT/I.
3. TlomyueHune HAaHOCTPYKTYp MyTe€M KOHCOMUAALMH MOpOIIKoB Metonamu UII/I.
4. dopmupoBaHNE HAHOCTPYKTYP MPU KPUCTAIIU3ALUN aMOP(PHBIX CILJIaBOB.

Ha3BaHus npakTHYeCKUX 3aHATHI
1. KoHcTpynpoBanue u3nennii B3 HaHOMaTepHUAIIOB.

Paznen 7. IloBegeHue HAHOCTPYKTYP NPH BHEIIHUX BO3/1eHCTBUAX

Tembl Jekuuii:
1. BrnusHue HarpeBa Ha MMPOIECC U3MEHEHUS CTPYKTYpPhl HAHOMATEPUAIIOB.

2. DBONIONHS CTPYKTYPbl HAHOMATEPUAIIOB TIOJ] BO3JICHCTBHEM IIACTUIECKOH Te(hOpMAaIIHH.
Ha3BaHus npakTHYeCKUX 3aHATHI
1. KoncTpyupoBaHue U3IeIMi 13 HAHOMATEPHAIIOB.




Paznen 8. IlepcnexkTuBHBIE 00JaCTH TPUMEHEHHUSI HAHOCTPYKTYPHPOBAHHBIX

MaTepHaJoB

1.
2.
3.

Tembl JeKkumii:
[TprMeHeHre HaHOMATEPHAJIOB HA OCHOBE TUTaHA B 00JIACTH MEIUIIUHBI.
Hanomarepuainsl ¢ 3¢ dhekTom mamsaTi GopMmBl.
Hanomarepuaiibl Ha OCHOBE TYrOIUIABKHX METAIJIOB

Ha3BaHus npakTHYEeCKUX 3aAHATHM:
KoncTpyupoBanue uziennii u3 HaHoMaTEepUasoB.

5. Opranuszauusi caMOCTOSITEJIbHOM PA0OTHI CTYIEHTOB

CamocrosTenbHas pa60Ta CTYACHTOB IIPpU H3YYCHHHU OWCHUILUIMHBI IMPEAYCMOTpPEHa B

CJIEAYIONINX BUAAX U opMax:

— Pabota ¢ NEKIMOHHBIM MaTepHalioM, MOUCK U 0030p JUTEpaTyphl U DIIEKTPOHHBIX
WUCTOYHUKOB MH(POPMAITUH 110 MHAWBHIYaLHO 3a/IaHHOM Mpo0IeMe Kypca;

— Pabota B »5eKTpOHHOM Kypce (HM3y4eHHE TEOpPETHYECKOro MaTepuana, BBIMOJIHEHHE
WHAUBUAYAIbHBIX 3aJIaHUN U KOHTPOJIUPYIOIINX MEPOIPUITUIN U JP.);

— H3yuenue Tem, BBIHECEHHBIX HA CAMOCTOSITEIHHYIO IPOPaOOTKY;

— Tlowuck, ananus, CTpyKTYpUpPOBAHKE U MPE3CHTALMS HHHOPMALIIH;

— IloaroroBka k 1abopaTopHBIM paboTam;

— HccnenoBarenbckas paboTa W ydacTHEe B HAYYHBIX CTYIEHYECKHX KOH(EPEHIHSIX,
CEeMHMHapax M OJIMMIHNAIAX;

— AHanu3 Hay4YHBIX MYOJIUKAIMA [0 3apaHee ONpeIeICHHON MPernoaaBaTeieM TeME;

— TloaroToBka K OIIEHWBAIOIIMM MEPOTIPHSITHSIM.

6. YueOHO-MeTOAMYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUNTUHBI

6.1. YueOHO-MeTOAMYECKOE 00ecIeueHne
Y4ye0HO-MeTOAUYECKOE 00ecIeueHne

1. Awnppuesckuii, P. A. OCHOBBI HAHOCTPYKTYpHOT0 MaTepuaioBe/ieHus. Bo3MoxHOCTH 1

npoOnemsl : MoHorpadus / P. A. AuapueBckuil. — 4-e uzn. — Mocksa : Jlaboparopust
3Hanmit, 2020. — 255 c¢. — ISBN 978-5-00101-906-0. — Tekct : 31meKTpOoHHBIH //
Jlann : AIIEKTPOHHO-OMOIMOTEYHAS cucTeMa. — URL:
https://ezproxy.ha.tpu.ru:2225/book/151512

Hanomarepuanbsl u HaHotexHosioruu : y4eOHuk mig By3oB / E. W. Ilpsaxun, C. A.
Bonorxkannna, A. II. Iletkosa, O. lO. I'an3ynenko ; nox penakuueit E. W. Ilpsxuna.
— Canxr-IletepOypr : Jlans, 2020. — 372 ¢. — ISBN 978-5-8114-5373-3. — Tekcr :
NIeKTpOHHBIN //  Jlanb :  »neKkTpoHHO-OmOnmuoreunas  cucrema. —  URL:
https://ezproxy.ha.tpu.ru:2225/book/149303

MeTtoabl KOMIIAKTUPOBAHUS W KOHCOJMJAIMKM HAHOCTPYKTYPHBIX MAaTepHajioB H
m3nenuit : yueoHoe mocobue / O. JI. Xacanos, 3. C. JIpmwmmc, 3. I'. bukbaera, A. A.
KavaeB. — 3-e u3n. — Mocksa : JlabopaTtopus 3Hanui, 2020. — 272 ¢. — ISBN 978-
5-00101-716-5. — Tekct : onekTpoHHBIH / JlaHb : 3IEKTPOHHO-OHOIHOTEUHAS
cucrema. — URL: https://ezproxy.ha.tpu.ru:2225/book/135502

JdomosHuTebHAS JIUTEpATYypa:

1. Tonoun, KO. WM. OcuHoBel HanotexHojoruii / FKO. W. T'omoBuH. — MockBa :
Mammunoctpoenue, 2012. — 656 c¢. — ISBN 978-5-94275-662-8. — Texkcr :
ANeKTpoHHBIN //  Jlamb  :  2nekTpoHHO-OmOnmmoreunass  cucrema. —  URL:

https://ezproxy.ha.tpu.ru:2225/book/5793



https://ezproxy.ha.tpu.ru:2225/book/149303
https://ezproxy.ha.tpu.ru:2225/book/5793

2. TexHonoruu KOHCTPYKIIMOHHBIX HAaHOCTPYKTYpPHBIX MarepualioB W MOkpeith / I1. A.
Butszp, A. @. Uneromenko, M. JI. Xenden, C. A. Umwkuk. — MuHCK : benopycckas
Hayka, 2011. — 283 c. — ISBN 978-985-08-1292-6. — Tekcr : C—)HGKTpOHHbII/I // Jlanb :
3JICKTPOHHO-OMOIMOTEYHAS cucTema. URL:
https://ezproxy.ha.tpu.ru:2225/book/90526

HNuTepHeT-pecypcebl:

http://olymp.ifmo.ru/nanotexnologii/uchebnyj-material/nanomaterialy-i-nanosistemy/-
Hanorexnomoruun

http://www.nanorf.ru/events.aspx?catid=224&dno=3018-Poccuiickuii 31eKTPOHHbI
HaHOXXypHaJI (HAHOTEXHOJIOTHH U UX TPUMEHEHUE)
http://popular.rusnano.com/-MupHaHOTEXHOJIOT U

HpO(beCCI/IOHaJ'ILHbIe 0asbl JaHHBbIX H I/IHCI)OpMaI_II/IOHHO-CHpaBO‘IHBIG CUCTEMbI HOOCTYIIHBI IIO
cebutke: https://www.lib.tpu.ru/html/irs-and-pdb

JlunensuonHoe nporpamMMHoe obecriedeHue (B coorBercTBuu ¢ IlepeuHemM  JIMIEH3MOHHOIO
nporpammuoro ogecnevyenus TIIY):

Libre Office

Windows

Chrome

Firefox

Power Point

Acrobat Reader

Zoom

7. Oco0Oblie TpeOoBaHUs K MATEPHATBbHO-TEXHUYECKOMY 00ecIe4eHHI0
AUCHMILTUHBI
B yuebHOoM mporiecce HCHoONB3yeTCs CcleAyroliee JadopaTopHoe 000pydOBaHUE ISt
NPAaKTUYECKUX U Ja00PaTOPHBIX 3aHITHH:

Ne HanmenoBanue crnienMajibHbIX IIOMeNIeHH I HanmenoBanue 000pyoBaHus
1. Aynuropust ans mpoBeAeHus ydeOHBIX | Jlocka aynuTopHas HacTeHHas— 1 T,
3aHATMH  BCeX  THIIOB, KypCOBOIO | KoMmplorep — 1 mT., mpoekrop — lmrT.,
MIPOEKTUPOBAHUS, KOHCYJIbTalluH, | KOMIUIEKT yueOHOH Mebenn Ha 36 mocaouHbIX
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUYHOU MECT, D3KpaH — 1 mr., cTOd, CTyln
aTTecTalluu npenojaBarens — 1 miT.

652055, KemepoBckass ~ 00yacTsb,
r. Opra, yn. MockoBckas, a1.17,

kopmyc 3, 31

2. Aynuropust ais npoBeAcHHs yueOHbIX | KoMriekT yueOHOH MeOenn Ha 6 1MOCaIOYHBIX|
3aHATHA  BCEX  THIOB, KypCOBOTO |MECT, CTOJI, CTyJ mpemnojpasatens — 1 mir.,
MPOEKTUPOBAHUS, KoHcynbTalui, |Mukpockon «METAM PB 21» - 1 mr.,
TEKYIIEro KOHTPOJSI M MPOMEXKyTouHOM |Mukpockon «MBC-10» - 1 mT., MuKpockon|
arTecraiuu (yueOHas JabopaTopusi) «METAM-P1» - 1 wT., CTAHOK JJIsl IOATOTOBKY
652055, KemepoBckas ~ 00JacTh, |Makpo — ¥ MUKpOILIH(OB — 11T, SIEeKTpOIeyy
r. IOpra, yn. MockoBckas, 1.17, CHOJI-1.6.2.5/11- 112 — 2 mr.; mnpubop s
xopiyc 3, 7 OTIpeJieNIeHus] TBEPJOCTH — 3 IIT.; MHUKPOCKOI]

Meram-Y ][ — 1 mt., mukpockon Anstuma MET]
IM — 1 mr., MeTayuiorpadu4eckuii MUKPOCKOIT
JlaboMet-1 — 4 mr., mapTus oOpa3LoB AeTanei
IUIS BBITIOJIHEHHUS paboT «MaKpOCKOUISCKUH
aHau3» U «MHUKPOCKOITMUECKUH aHAJIN3.



http://www.nanorf.ru/events.aspx?cat
http://popular.rusnano.com/-Мир
https://www.lib.tpu.ru/html/irs-and-pdb

Pa6Gouas nmporpamma coctaBieHa Ha ocHoBe OOwiel xapakTepuCTHKH 0Opa3oBaTesIbHOM
nporpaMmsl 1o HanpaeieHuio 22.03.02 Merannyprus, cneuuanusauus «MeTamtyprus YepHbIX
metayuioBy» (mpuema 2019 r., ounas ¢popma oOyueHus).

Pa3zpaboTuuk:

JlomkHOCTE R MHCh ’ OUO

JIOLEHT 7. o Banyes J].B.
/

IIporpamma onobpena Ha 3acenanuu OIIT (mpoTokon oT «6» HIOH 19 1. Ne 8).

W.o. 3amecTuTens aupexropa, HayatbHUK OO 7 C.A. Conoackuii

1=

7
K.T.H. noanuc




JIner u3mMeHeHuii padoyeii MporpaMMbl JMCIHHIIJIMHBI

YueOHblii rojg

CopepixaHue /u3MeHeHHE

OO0cy:kneHo Ha 3aceJaHUH
(poToko.r)
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1. OGHOBIIEHO MPOTPAMMHOE OOECTICUeHUE

2. O0HOBIIEH cocTaB MpodecCHOHaIbHBIX 0a3
JAHHBIX U UH()OPMAIIMOHHO-CIIPABOYHBIX CUCTEM
3. OGHOBIIEHO COZIEPIKAHUE PA3CIOB JUCIUTUTHHBI
4. OGHOBJIEH CIIMCOK JINTEPATYpPhl, B TOM YHUCIIE

ccbu1ok DBC

VYMK IOTHU ot «18»
nroHg 2020 r. Ne&




