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Pabouyto nporpamMmy coctaBui(un):
Houent xadhenpsr HMuM, x.1.H. TroppkoB M.H.

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

(Oondicnocmy, yuernoe 36anue, cmenetsb, Pamunus U.0.)

PenenszupoBanue pabouei mporpaMMbl TUCIHUTUIAHBIL:

X OTcyTCTBYET

Pentensenr

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

PaGouas nporpamma aucuumiMHbl cocraBieHa Ha ocHoBaHun PI'OC BO u ywyeGHOro niana
HanpasiieHus: noaroroBku 22.03.01 MarepuaiioBeieHHE U TEXHOJIOTUH MaTEpUaoOB

Cpoxk aeiicTBust padoueil mporpaMMsbl JMCHHUIIMHBI 10 «31» aBrycra 2024 r.

YTBEPXJIEHO

Ha 3acenannu xadenpsl «HanoTexHOIOTHH, MaTEPHATOBEICHUE U MEXAHUKA)

(mporokoun 3acenanust Ne 1 ot «30» aBrycra 2019 r.).



1. Ileab ocBOEHUS AMCHUILIMHBI

[lenb — 03HAKOMHTH CTYJICHTOB C OCHOBHBIMH NMPUHIIMIIAMU U SBJICHUSAMU (DHU3H-
KO-XMMUU HAaHOCTPYKTYPHBIX MATEPHAJIOB U TEM CaMbIM 3QJI0KUTh (yHIAaMEHT OoJjiee
yIIyOJICHHOTO M3YyYE€HHUSl TBEPJOro Tejda W HEKOTOPHIX OPraHMYECKHUX COSTUHECHHM B
paMKax JaJIbHEHIIEH crielnaIn3aliyi.

3amaun:
1. Jlate mpeacTaBiecHUs 00 OCOOCHHOCTSX CTPOCHHS HAHOCTPYKTYPHBIX MaTepHa-
JIOB.
2. PaccMoTpeTh CBOMCTBA, XapaKTEPHBIC I MaTepHUAOB B MPOCTPAHCTBEHHBIX
00J1aCcTSIX HAHOMETPOBBIX Pa3MEPOB.
3. O030p pa3IUYHBIX HAHOTEXHOJIOTHYECKHUX ITPOIIECCOB CO3JaHUs HaHOMAaTepHa-
JIOB.

2. MecTo aucuuiuiuHbl (yuedHoro kypca) B crpykrype OIIOII BO

I[I/ICI_[I/IHJ'H/IHBI U IPAaKTHUKHW, HA OCBOCHHUHN KOTOPLIX 6a3preTc;1 JaHHas OUCIH-
IJIMHA. METOAbI BBICOKO3SHCPICTHYCCKOTO BOSIICfICTBHH Ha KOHACHCHPOBAHHBLIC CPCIbI;
MCXaHHKa XUAKOCTH M r'a3a, BBCIACHUC B (1)I/ISI/IKy HaHOKPHUCTAJIIIOB.

JIMCIUTIIMHBL ¥ IPAKTUKH, JI1 KOTOPBIX OCBOCHHUE JAHHOW AMCIIUIUIMHBI HEOO-
XOJIMMO Kak MpeIiecTByoliee: 6akamaBpckas padbora.



3. [lnanupyemble pe3ybTaThbl 00y4eHHs

®opMupyemMble U KOH-
TPOJHUPYeMble KOMIIETeH-

NHaukaTopbl 10CTHKEHU S
KOMIIETEeHIH i

IInanupyemMsble pe3yJbTaThl 00yUe-

1107071 (K0l ¥ HAUMEHOBAHUE) HUS
(Ko 1 HAUMEHOBAHME)
- CIIOCOOHOCTH HCIIOJIb- 3HaTh: METOAbI MCCIICAOBaHUA,

30BaTh B HCCIIEIOBAHU-
X U pacueTax 3HaHUS O
METOJaX  MCCJeN0Ba-
HUSI, aHaIW3a, JUarHo-
CTUKM U MOJEIUPOBa-
HUSA CBOWCTB BEIIECTB
(MaTepuanon), ¢puzuye-
CKMX W XUMHUYECKHUX
mpoueccax, MNpoTeKa-
IOIUX B MaTrepuagax
pu UX [OJYyYECHUH,
o0paboTtke U Moaudu-
kanuu (I1TK-4)

aHaJIn3a, JUAarHoCTMKHM N MOAC-

JIMPOBAHUA CBOMCTB BCIICCTB

(MaTepuason)

YMeTh: NPAKTUYECKU OCYLIECTB-
JSATH HAy4dHbBIE HCCIIEOBaHUS,
OPUMEHATh MeETOoAbl cbopa U
aHanu3 uHdopmanuu B obnacTu

HayK O MaTCpHajlax

Brmaners: COBpEMEHHBIMM HH-
(OopMalMIOHHBIMU TEXHOJOTUAMHU
IpU TPOBEJICHUM HAy4YHBIX HC-
CJIe€J0BaHU, KOHKPETHBIMH TIPO-
IrPaMMHBIMH TPOAYKTaMU U WH-
(GhOopMaIOHHBIMU pecypcamMu

- CIIOCOOHOCTbH HCIOJIb-
30BaTh Ha IPAKTHUKE
COBPEMEHHBIE  Ipea-
CTaBJECHUS O BIMSHUU
MUKpPO- U HAaHO- CTPYK-
Typbl Ha CBOWMCTBA Ma-
TE€pUAJOB, HUX B3aHMO-
NEUCTBUS C OKPYXKaro-
el Cpeaor, MOJISIMU,
yacTUI[AMU M U3Jyye-
nusimu (I1K-6)

3HaTh: TEPMHUHOJIOTHUIO, OCHOB-
HbIE TTOHSATHUS U ONIPEJETICHUS

YMeTh: ONUCHIBATh MPUHIIMUIIBI
CO3/IaHUSI HAHOCTPYKTYPHBIX Ma-
TEPUAJIOB U TEXHOJOTUI

Bnanets: pabortoil co crnpaBou-
HOM JINTEpaTypOu, CTaHAApTaMu
U JIpyTUMH HOPMATHBHBIMU Ma-
Tepualamu.

CIIOCOOHOCTh ~ TIpUMeE-
HATH 3HAHUS 00 OCHOB-
HBIX THUIIAX COBPEMEH-
HBIX HEOPTaHUYECKUX U
OpTraHUYECKUX MaTepH-
aJyioB, TIPUHITUIIAX BHI-
Oopa MarepuaigoB IJis
3aJaHHBIX YCIIOBUU
DKCIUTyaTallil C  yde-
TOM TpeOOBaHUN TeX-
HOJIOTMYHOCTH, 3KOHO-
MUYHOCTH, HAJCKHO-

3HaTh: OCHOBHBIC THIIBI COBpE-
MEHHBIX HEOPraHWYECKUX U Op-
TaHUYECKUX MaTepuajoB, MPHH-
IIMIIaX BbIOOpA MaTEpHajIOB IS
3aJJaHHbIX YCJIOBUHM JKCIUTyaTa-
MU C Y4E€TOM TpPeOOBaHUM TeX-
HOJIOTUYHOCTH;

YMeTh: MpUMEHATh 3HAHUS 00
OCHOBHBIX THIIaX COBPEMEHHBIX
HEOPraHWYEeCKUX M OpraHuye-
CKUX MAaTepuajoB, NPUHIHUIIAX
BbIOOpa MaTepuajoB i 3aJaH-
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CTU U JOJTOBEYHOCTH,
AKOJOTUYECKUX 1no-
CJIEICTBUM HUX TMpuUMe-
HEHUsl MPU TPOEKTUPO-
BaHUU  BBICOKOTEXHO-
JIOTUYHBIX  TPOIECCOB
(TIK-11)

HBIX YCJIOBUM DKCIUTyaTallud C
y4eToM TpeOOBaHUI TEXHOJO-
TMYHOCTH,

Brnaners: HaBbIKaMu BeIOOpa Ma-
TEPUAJIOB JUIS 3aJaHHBIX YCIO-
BUM OJKCIUIyaTallUH C Y4YETOM
TpeOOBaHUIl TEXHOJOTUYHOCTH,
METOJaMH TEPMUYECKOU 0Opa-
OOTKH MaTepUajiOB M CIIABOB.




4. CTpyKTYypa " coJep:KaHue TUCIUNIUHBI

banabl ®opMbI TEKYLIETO
Moayas (pa3- | Bua yuyeonoii HaumeHoBaHue TeM 3aHATHI KOHTPOJIA (HauMe-
Hien)(p Sa)éon,l (yuedoHoii padoThI) Cemectp | Obnem, . BPC WutrepakTis, . HOBaHpue ou(eHOqHO-
r0 CpeacTBA)
1. Ocobennoctu | JIek Tewma 1. HanoBonOKHa U HAHOTPYOKH. 7 8 JlaboparopHsle pa-
HAaHOCTPYKTYPHI JIa0 OynnepeHsl U yriIepoaHbIe HAHOTPYOKH 8 0O0TBI
IIp Bomnpocs! k 3auery
Cp 20
2. CgoiicTBa HaHO- | JIek Tema 2. @yHnamMeHTaIbHBIE CBONCTBA 7 12
CTPYKTYPHBIX Ma- | JIab HaHOMaTEPUAIOB 12
[TCpHAIIOB IIp Tema 3. OnTyecKre XapakTEPUCTUKH
Cp Tema 4. MaruutHsle XapakKTEpUCTUKU 30
Tema 5. MexaHHuecKue CBOMCTBA HEKO-
TOPBIX HAHOMATEPHAIOB
Tema 6. ®azoBas U XUMHUYECKasi yCTOM-
YUBOCTb CIUIABOB B HAHOCOCTOSTHUH
3. Ilomyuenune Jlex Tema 7. OCHOBBI TEXHOJIOTUH MOJITY4YEHUS 7 12 JlaboparopHsble pa-
HaHoMaTepuaioB | Jlab MHOTO()YHKIIHOHHAJILHBIX HAHOMATepHra- 12 0OThI
Ilp JIOB Bomnpocsr k 3auety
Cp Tewma 8. Ilopucteie MmaTepuasl U MaTepH- 29,75
ITA aJibl CO CICIHUAIBHBIMHU (PU3UKO- 0,25
XUMUYeCKUMHU cBorcTBamu Tema 9. Oc-
HOBHBIE METO/IbI MTOJYYCHUSI HAHOMATEPH-
anoB
Tema 10. I'pynmnoBsle METOABI OTY4YEHUS
HAHOCTPYKTYP
Hroro:] 144




5. O0pa3oBare/ibHbIC TEXHOJIOTHH

B Hacrosimem Kypce HCIONb3yITCs CIEeAYIoIHe 00pa3oBaTeIbHbIe TEXHOIO-
THH:

1. TexHONOTHS TpaAUIIMOHHOTO 00y4eHUs (TOTOKOBOE KOHCYJIbTUPOBAaHUE, Ca-
MOCTOsITeJIbHAs paboTa).

2. VlHTepakTUBHBIC TeXHOJIOTHU (JIEKIUS — Oecema, JabopaTopHbIE pabOTHI:
paboTa B MaJIbIX TPyIIIax)

6. MeToauyeckue yKa3aHusi 0 OCBOEHHUIO TUCITUNIMHBI

[Tpu moaroToBKe K 1a00PATOPHBIM 3aHATHSAM CTYACHT JTOJDKEH:

- U3YYUTh TEOPHIO TIO TeMe JIa00paTOPHOU PabOThI, UCIIOJIb3YsI KOHCIIEKT JIeK-
IIUH W/ pEKOMEHIYEMYIO TEXHUYECKYIO JINTEPATYPY;

- 03HAKOMHTBCS C METOJIMKON BBITIOJTHCHUS PaOOTHI;

- 03HAKOMHTHCSI C BOIpOCAMH JJisi popaboTKH K JlabopaTopHOW padoTe U
OBITh TOTOBBIM OTBETUTh HAa HHUX BO BpeMsi coOEcelOBaHMs C MpenojaBaTesieM I0
UTOTaM BBITIOJIHEHUSI paOOTHI.

JIunakTHYeCcKUe €UHUILIBI, PETyCMOTPEHHBIE pabodel mporpaMMoi Ha caMo-
CTOSITEIIBHYIO TIPOPAOOTKY, MOKHBI OBITh M3yUEHBI CTYACHTAMHU B XOJI€ CaMOCTOS-
TeJIHLHOUN paboThl. B X0/1€ caMOCTOSTENHHOM PA0OTHI KKl CTYACHT 00s3aH MPOYH-
TaTh OCHOBHYIO M TI0 BO3MOKHOCTH JOIOJTHHUTEIBHYIO JIUTEPATypy IO HU3ydaeMOu
TE€Me, JOTOJHUTh KOHCIIEKTHI JICKIIMI HEIOCTAIOIMUM MaTepUajoM, BBIMHCKAMHU U3
PEKOMEHIOBAaHHBIX MEPBOMCTOYHUKOB. KoHCIekTHpoBaHue Hanbosee CIOXKHBIC IS
MOHUMAaHUS TEMbl HEOOXOIUMO COYETaTh C MOJYyYEHHUEM MMHUCHMEHHBIX, a MPU BO3-
MO>KHOCTH, ¥ OYHBIX YCTHBIX KOHCYJIBTAIMH MPEo aBaTesl.

[Ipu moOATOTOBKE K 3aHATHSAM, TEKYIIEMY KOHTPOJIO U MPOMEKYTOUYHON aTTe-
CTallMu CTYAEHTBI MOTYT BOCIIOJIb30BaThCS AJNEKTPOHHOM Oubnnorekoit BY3a, nomy-
YUTh JIOCTYN K Y4EOHO-METOAMYECKUM MaTepuaiaM kKak Ooubmmoreku BY3a, Tak u
WHBIX JJICKTPOHHBIX OMOTUOTCUHBIX CHCTEM. [Ipr HEOOXOAUMOCTH CTYIEHTHI MOTYT
B3STh JIUTEpaTypy Ha Kadeape nin Ha abOHEMEHTe By30BCKOW OMOIMOTEKH B TevaT-

HOM BHJIC, a TAKIKC BOCIIOJIB30BAaThCA YMTAJIbHBIMU 3aJIaMH.



7. OueHOYHBIE CPeACTBa
7.1. ITaciopT OLIEHOYHBIX CPEACTB

Koxa koHTpoJIMpyemMoii KOMIIETEeHIIUN HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI'0 CPeACTBA
Cobeceoosanue no memam mooys NeNe
1-2.
Cobecedosanue no memam 1abopamop-
7 [1K-4 Hblx pabom NoNe [-3,5.
Bonpocwvt ona 3auema NoNe 1,4-9,12.
Komnnexm mamepuanog onsa 3auema: 6o-
npocwl NoeNe [-50.
Cobeceodosanue no memam mooyns NeNe
1-3.
Cobecedosanue no memam 1abopamop-
7 I1K-6 HbIX pabom NeNo 4-8.

Bonpocul ona 3auema NeNe 1-16.
Komnnexm mamepuanog ons 3auema: 6o-
npocwt NoNe 51-100.
Cobecedosanue no memam mooyins NeNe
1-3.

Cobecedosanue no memam 1abopamop-

7 IK-11 Hbix pabom NoNe [-3.
Bonpocut ons 3auema NeNe 1-16.
Komnnexm mamepuanog ons 3auema: 6o-
npocwol NeNe 101-150.

Cemectp

7.2. TunoBble 3aIaHUAA WJIM HHble MaTepuaJibl, HEOOX0AUMbIe sl TeKY-
1ero KOHTPOJIst

7.2.1. JlaGopaTopHbie padoThI

Jladoparopnas padora Ne 1 "Oopadorka marepuanoB nyrem UK. Cxembl u peskuMbl
neopmupoBanus'’.

Copaepxxanue 0/1aHKA 0TYETA U NPe3eHTALNH !

Tema nabopatopHoii paboTbI

[{ens paboTh

Kpatkue Teopernyeckue CBeACHHUs, ONMUCHIBaroue oo6paboTky matepuanoB mytem WITIK.
CxeMbl B peKUMBI 1e(hOpPMUPOBAHHS.

[TpakTuyeckue pe3ysibTaThl.

BriBosibI 110 paborTe.

JlaGopaTopHnasi padora Ne 2 ""Oopadorka matepuanoB nyrem PKYIL. OcHoBHBIE cCXeMBI
PKYIT"

Copaepxxanue 0/1aHKA 0TYETA U NPe3eHTALNH !

Tema nabopatopHoii paboTbI

[{ens paboTh

Kpartkue Teopernueckue cBeleHHs, onuchiBaone 0opaborky marepuanos mnyrem PKVYII u
ocHOBHBIE cxembl PKVYII.

IIpakTHueckue pe3yabTaThl.

BriBosibI 110 paborTe.



JlaGopaTopHnas padora Ne 3 "'Ananu3 gpyrux cxem UIIA"

Conep:kanue 0JIaHKA 0TYETA U NPe3eHTALMH

Tema naboparopHoii paboThI

L{ens paboThI

Kparkue Teopernueckre cBEAEHUs, ONMUCHIBAOLINE aHanu3 Apyrux cxem UII/I.
[IpakTrHueckue pe3yabTaThl.

BoiBosb! o paborte.

JladopaTropnasi padora Ne 4 "CTpyKTypa HAHOCTPYKTYPHPOBAHHBIX MaTE€PHAJIOB, MOJY-
yeHHbIX nyrem UITJIK u PKYIT"

Coaep:xanue 0JIaHKA 0TYETA M NPE3CHTALMH

Tema nabopatopHoii paboTHI

Lleas paboThI

Kpartkue TeopeTinueckue CBEICHUS, OMHUCHIBAIOIINE CTPYKTYPY HAaHOCTPYKTYPHPOBAHHBIX Ma-
Tepuaios, nosy4yeHHbIx nmyreM UITJAK u PKVIIL

[IpakTuyeckue pe3yibTaThl.

BriBoibl o pabore.

JlabopaTopnasi pabora Ne 5 «TBep1ocTh HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAIOB

Coaep:xxanue 0JIaHKA 0TYETA M MPE3CHTALMH

Tema nabopatopHoii paboTHI

[{enb paboTsI

Kpartkue TeopeTndeckne CBeJIeHHS, OMUCHIBAIONINE TBEPAOCTh HAHOCTPYKTYPHPOBAHHBIX Ma-
TEpUaNoB.

[IpakTHdeckue pe3ybTaThl.

BriBonibl o pabore.

JlaGopaTopnasi padora Ne 6 «CBoiicTBa HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB MPH
CTATHYECKHX UCTIBITAHUAX)

Conep:xxanue 0J1aHKA 0TYETA M NPe3eHTALMU

Tema nabopatopHoif paboThI

[lens paboTsI

Kparkue TeopeTnueckue CBEIEHUS, ONMUCHIBAIONINE CBOMCTBA HAHOCTPYKTYPHUPOBAHHBIX Ma-
TEPUAJIOB TIPU CTATHYECKUX NCTIBITAHHSX.

[TpakTuyeckue pe3yyibTaThl.

BriBosibI 110 paborTe.

JlabopaTopnass pa6ora Ne 7 «CBoiicTBa HAHOCTPYKTYPHPOBAHHBLIX MaTepUAJIOB NpPH
YAAPHBIX HCNIBITAHUAX»

Copaepxxanue 0/1aHKA 0TYETA U NPe3eHTALNH !

Tema nabopatopHoii paboThI

[{ens paboTh

KpaTkne Teopernyeckue CBENEHMS, ONMCHIBAIOIINE CBONCTBA HAHOCTPYKTYPUPOBAHHBIX Ma-
TEPHUAJIOB MPHU yJAPHBIX UCIBITAHUSAX.

IIpakTHueckue pe3yabTaThl.

BriBosibI 110 paborTe.



JlabopaTopnass padora Ne 8 «CBoiicTBa HAHOCTPYKTYPHPOBAHHBIX MaTepHAJIOB NpPH
HUKJINYECKUX HCIBITAHUIX)

Copaepxxanue 0/1aHKA 0TYETA U NPe3eHTALNH

Tema mabopaTopHOit pabOTHI

L{enb paboThI

Kpatkue TeopeTnueckue CBEIEHUS, ONMMCHIBAIOIINE CBOMCTBA HAHOCTPYKTYPHUPOBAHHBIX Ma-
TEPUAJIOB MPU LUKIMUYECKUX UCTIBITAHUSIX.

[TpakTuyeckue pe3ysibTaThl.

BriBoibI o pabore.

5. Kputepuu oueHKH:

- OICHKA «3a4TCHO» BBLICTABJLCTCA CTYACHTY, CCIIU J1a60paTopHa;1 pa60Ta BEI-
IIOJIHCHA, OTYCT I10 J1a60paT0pHoﬁ pa60Te O(l)OpMJIeH, JaHbl OTBCTBI HAa BOIIPOCKHI;

- OICHKA «HC 3a4TCHO» BBICTABIISCTCA CTYACHTY, CCIIHU J1a6opaT0pHa;1 pa60Ta HC
BBIIIOJIHCHA UJIN HC O(I)OpMJIGH OTYCT 11O pa60Te HJIX HC JaHbl OTBCTHLI HAa BOIIPOCHI.

7.3. OueHo4YHbIe CpeaCTBa sl MPOMEXKYTOYHON ATTECTAllMU 0 MTOram
OCBOEHMS TUCIUILINHBI

7.3.1. Boripochbl K NIPOMEKYTOYHOM aTTECTALMHU

Cemectp 7
Ne n/m Bomnpocsl k 3auety
1. OO11ast XapakTepUCTHKA CTPYKTYpPbl HAHOMATEPHAJIOB.
2 Onumure OCHOBHBIE TUIIBI 1e()€KTOB B HAHOMaTepHasax.
3. MeTo1bl TOTyYEeHHS] METATIMYECKUX HAHOMTOPOILIKOB.
4 Mertonpl monydeHuss OOBEMHBIX HAHOCTPYKTYPUPOBAHHBIX MAaTe€pHajoB IyTeM

KOMITAaKTUPOBAHUA HAHOIIOPOLIKOB.

5. OCOOEHHOCTH CTPYKTYphl KOMINAKTHPOBAHHBIX HAHOCTPYKTYPUPOBAHHBIX MOPOLI-
KOB.

6. OcHoOBHBIE CBOMCTBa KOMITAKTUPOBAHHBIX HAHOCTPYKTYPUPOBAHHBIX MOPOIIKOB.

7. OcHOBHBIE OCOOEHHOCTH TMpoOllecCa MHTEHCHBHOM IUIaCTHYECKON aedopmariu
Kpy4YEHUEM.

8. OcHOBHBIE 0COOEHHOCTH IPOIECCa PABHOKAHAILHOTO YIJIOBOI'O IPECCOBAHUSI.

0. Buasr PKVII.

10. | OcHOBHBIE OCOOEHHOCTH IMPOLIECCOB MHOTOKPATHON MPOKATKH M CBOOOIHON KOB-
KH.

11. | OcHOBHBIE OCOOEHHOCTH MPOLIECCa ANEKTPOIUIACTUUECKON e opManuu.

12. | OcHOBHBIE OCOOEHHOCTH TMpoLIecca AMHAMUYECKOTO MPECCOBAaHMU HAaHOCTPYKTYpH-

POBaHHBIX MCTAJITIMUCCKHUX MATCPUATIOB.




13. | OcoGeHHOCTH MUKPOCTPYKTYPHI M CBOHCTB OOBEMHBIX HAHOCTPYKTYPHPOBAHHBIX
METAJUINYECKUX MAaTEPUAIIOB.

14. | [IpoyHOCTH ¥ MEXAHU3MBI PA3PYLIECHUS] HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB.

15. | OcoGenHoctu mposiBIEHUS pa3MepHBIX 3PHEKTOB B HAHOMAaTepUasax.

16. | BausHue ymeHblIeHUs pa3MeEpPOB 3€pHA HA MEXAHUYECKHUE CBOMCTBA HAHOMAaTEpH-

aJIOB.

7.3.2. Kputepun 1 HOpMbI OLIEHKH

dopma nposeje-

HUS
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOYHOM
aTrecTaluu
7 3auer

«3ayYTCHO»

BBICTaBJISIETCS CTYJIEHTY, €C-
JIM CTYJEHT JaJI ITOJIHBIE UC-
YEepIBIBAKOLINE OTBETHI HA 3
BOIIPOCA UJIM €CJIA CTYJICHT
J1aJ1 TIOJIHBIE NCYEPIBIBAKO-
IIM€ OTBETHI HAa 2 BOIIPOCa
WJIM OTBETHUJI HA 2 WUIK 3 BO-
npoca ¢ HeOOJbIIMMU 3aMe-
YaHUSIMU (HE CYLIECTBEHHBbI-
MU 3aMEUYaHUSIMH );

«HE3AYTCHO»

BBICTABIIACTCS CTYJICHTY, €C-
JI CTYJEHT JaJl MIOJIHBIN HC-
YEPIBIBAOIINN OTBET TOJBKO
Ha OJIMH BOIIPOC WJIM OTBET
OTCYTCTBYET.




8. YueOHO-MeTOAMUYEeCKOEe 1 MHPOPMALIMOHHOE O0ecriedeHUue TUCHMIITIMHBI

8.1. O6s3aTenibHAs IMTEPATYypa

Tun (yueOHUK,
y4eOHoe 1oco-

KoanuecTBOo B
Hay4YHOU On0-

Ne One, yueOHoO-
ABTOPBI, COCTABUTEIH 3ar;iiaBue (3aroJji0BoK) I'ox u3panus Juorexe /
n/n METOoaNYecKoe
nocobie, npak- HaumenoBanue
’ IBC
THKYM, JIp.)
XUMUYECKHUE U AIEKTPOXUMUYECKUE METOBI TIOITY-
YEHUSI HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAIIOB : Me-
tToanueckue ykazanus / cocraBurenu T. I1. [lerposa
1| b llewpona, BB g B Crapoayen. — Kasams : KHHTY, 2018, — Merommeciae 2018 IBC "Jlanp"
poAybeHt 57 c. — TekcT : a5eKTpoHHbIH // JIaHb : 3JIEKTPOHHO- y
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/138486
N306panHbIe T71aBbl KPUCTATUIOXUMHUU U METO/IbI U3Y-
YEeHHsI HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB :
T. 3. JIeiruna, P. E. ®o- | yuebnoe nocodue / T. 3. JIpiruna, P. E. ®omuna, A.
MuHa, A. M. I'ybaiinyn- | M. I'ybaiinynnuna, C. B. BononssnoBa. — Ka3ans : " "
2| smma, C. B. Bogomssno- | KHUTY, 2018. — 168 ¢. — ISBN 978-5-7882- Yuebnoe mocodme | 2018 | OBC Yl
Ba 2411-4. — TexcT : ANeKTPOHHBIN // JlaHb : dIIeK-
TpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/138475
8.2. JlonosiHUTEJIbHAS JINTEPATYpPa
Tun (yuebuux, KosimuecTBo B
y4yeOHoe 1moco- HAVIHOM Gub-
Ne Oue, yueOHoO- y
ABTOpPBI, COCTABUTEH 3ar/iaBue (3aroJjioBoK) I'on w3nanust Juorexe /
n/n MeTOAN4YecKoe
nocodHe, mpax- HaumeHoBaHue
’ IBC

THKYM, p.)



https://e.lanbook.com/book/138486
https://e.lanbook.com/book/138475

Tun (y4eOHuK,
yuyeOHoe 1moco-

KoanuecTBOo B
Hay4YHOU On0-

Ne Oue, yueOHO-
ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJji0BoK) I'ox u3panus Juorexe /
n/n MeTOAMYeCKoe
H0COBIe. IIDAK HaumenoBanmue
» 1P 3BC
THKYM, Jp.)
KomMmmeroTopHoe MoenupoBaHie HaHOTEXHOJIOTUH,
HaHOMAaTEPHUAJIOB U HAHOCTPYKTYP. MaTeMaTHYECKOE
MozenupoBanue GoTonuTorpadhuIeckux MporLeccoB
Y TIPOLIECCOB 3JIEKTPOHHOM TuTOorpadun npu Mo3a- Kypcer u kon- "
1 | C.10. IOpuyx p P pacuu np yp 2013 SBC "Jlanb

HUH CYOMUKPOHHBIX CTPYKTYP M CTPYKTYp C HaHO-
METPOBBIMH pazmepami : Kype sekuuii / C. 0. FOp-
gyk. - Mocksa : MUCuC, 2013. - 45 c. - ISBN 978-
5-87623-662-3.

CIIEKTHI JEKIIMN




8.3. Ilepeuenb npodeccHOHANBHBIX 0a3 JAHHBIX M HH(POPMANMOHHBIX
CIIPABOYHBIX CHCTEM

e Www.biomagres.com/content - apxuB crareld xKypHaida BioMagnetic
Research and Technology, mocBsIIIEHHOTO HAHOTEXHOJIOTHUSIM.

e http://thescipub.com/journals/ajnt - penen3upyemsrii xypHan American
Journal of Nanotechnology my0nukyer pe3ynbTarsl UCCIIeIOBaHUN B 00J1aCTH Ma-
TEPUH HA aTOMHOM M MOJICKYJISIPHOM YPOBHE.

e http://www.mammp-journal.com - peneH3upyembiii KypHan Mechanics
of Advanced Materials and Modern Processes myOnuKyeT pe3yabTaThl HCCIIEI0Ba-
HUI B 00J1aCTH MEXaHUKH COBPEMEHHBIX MaT€pPHAJIOB, OCOOBII aKIEHT JeIaeTcs Ha
GU3MKy U MEXaHUKy JeQOpMalnu, MOBPEKICHUS M PA3pYyIICHUS B MPOU3BO/I-
CTBEHHBIX MPOIIECCaX.

e http://www.immijournal.com - penensupyemslii xypHan Integrating
Materials and Manufacturing Innovation myGauKkyeT pe3yiabTaThl UCCIEIOBAHUN B
00J1aCTH OTKPBITHUS, PAa3BUTHUS U IPUMEHEHHSI MAaTEPUAIOB C IS0 MTPAKTHIECKO-
IO UCTOJIb30BaHUS B IPOU3BOJCTBE.

e WebofScience[DnexkTpoHHBINA pecypc]| : MyIbTUAUCIUIUIMHAPHAS pede-

paruBHas Oa3a nanHbIX. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum Jo-
cryna : apps.webofknowledge.com. — 3aru. ¢ skpana. — f3. pyc., aHrII.
e Scopus[DnekTpoHHbIli pecypc] : pedepatuBHas ©O0a3za JaHHBIX. —

Netherlands: Elsevier, 2004— . — Pexxum gocTyma : SCOPUS.COM. — 3arj. ¢ SKpaHa.
— A3. pyc., aHrm.

o Elibrary[OnexkTpoHHbIil pecypc]| : HayyHas JIEKTpOHHAas OMOIMOTEeKa. —
Mockga : HOB, 2000— . — Pexwum moctyma : elibrary.ru. — 3ari. ¢ skpana. — SI3.
pyc., aHIJL.

e SpringerLink[OnekTponnsiii  pecypc] :  [0a3a  gaHHBIX].  —
Switzerland: SpringerNature, 1842— . — Pexxum moctyma : link.springer.com. —
3ari. ¢ aKpaHa. — 3. aHrI.

e ScienceDirect[nekTpoHHBIN pecypc| : KOJUIEKIUS AJIEKTPOHHBIX KHUT
usnareiabcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexum mpoctyma
. sciencedirect.com. — 3aru. ¢ 3kpaHa. — SI3. aHIJL.

e Cambridgeuniversitypress[D1eKTpOHHBIN pecypc] : KypHaJibl U3AaTellb-
ctBa. — Cambridge: Cambridgeuniversitypress, 2018—- . — Pexwum ngoctyma
: cambridge.org. — 3ari. ¢ skpaHa. — S3. aHrII.

o NEICON[3nexTponnbslii pecypc] : 3aeKkTpoHHas WHPOpMAIUS : apXuB
Hay4dHbIX XKypHaioB. — Mockea : HOUKOH, 2002- . — Pexum 1octymna
: neicon.ru/resources/archive. — 3ari. ¢ skpana. — fI3. pyc., aHriI.

8.4. Ilepevyenb NMPOrpaMMHOro odecrnevyeHmst

Ne HanmenoBanmue IO PerBHIHTEI Alrosopa
n/n (naTa, HOMep, CPOK JAelCTBHA)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok
JENCTBUS — OECCPOUHO;



applewebdata://B6DA5BF4-C68D-427D-B40B-AEC46D328242/Downloads/www.biomagres.com/content  
http://thescipub.com/journals/ajnt
http://www.mammp-journal.com/
http://www.immijournal.com/
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

Ne HanmenoBanmue IO PerBHIHTEI Aronopa
n/n (nata, HOMep, CPOK ACHCTBHUA)
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel653 ot 14.12.2018, cpok
JeiicTBUS — 6eCCPOUHO;
2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpok
JeicTBUS - OECCPOUHO;
Office Standart 2016 Russian
KOHTpakT Ne 727 ot 20.07.2016, cpok aeii-
CTBUS — OECCPOYHO;
3 | Mirapolis Human Capital Management moroBop Ne 42/02/22 - K or

02.02.2022 o 31.08.2022

8.5. Onmcanue MarepHaILHO-TEXHHUYECKON 0a3bl, HEOOXOAUMON IJIs
0CyIeCTBJIEHHsI 00Pa30BaTEJIBLHOI0 MPOLECCA MO IMCIUIIHHE

Ne
n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa0opaTopHuii, MACTEPCKHUX H
Ap. 00bEKTOB /115l IPOBe/IeHUs] PaKTH4e-
CKHX H JJa00PATOPHbIX 3aHSATHIA, IOMeIlle-
HM 1J151 CAMOCTOATEIbHOM padoThI 00y-
YAKIIHUXCS (HOMep ayIMTOPHH)

IlepeyeHb 0OCHOBHOTO 00OPY/I0BaAHUSA

KommnbroTepnsiit kmacc. YdyeOHast ayauTOpHs
JUI TIPOBEACHUS 3aHATUHN JIEKIUOHHOTO TUIIA.
VYyeOHast ayauTopusi JUisl MIPOBEICHUS 3aHs-
TUH CEeMUHApCKOTo Tuma. YdeOHas ayauTo-
pus IS TIPOBEACHUS JIa0OPATOPHBIX PadOT.
VYuebHas ayauTopusi Ui KypCOBOTO IPOEK-
TUPOBAaHUSI (BBIIOJHEHUS] KYpPCOBBIX pPaloT).
VYuebHasg ayauTopHs A NPOBEAEHUS Tpyl-
MOBBIX W WHIUBUAYAIbHBIX KOHCYJIbTALMM
VYuebHasg ayauropus JUIsl IPOBEIEHUS 3aHS-
THM TEKYIIEro KOHTPOJS M IPOMEKYTOYHOMN
arrecrauuu. E-214

CTonbl y4EHUYECKHE IBYXMECTHBIE , CTO-
Jbl YYEHMYECKHUE, CTOJ KOMIIbIOTEPHBIH,
cron mnpenonasBarensckuid, IIK  mocka
TPEXCEeKIMOHHAs ayAuTOpHas (MenoBasi),
CTyl  TPENoAaBaTENIbCKHI,  MPOEKTOP
MYJIBTUMEIUNHBINA ,OKpaH Uil IPOEKTOpa,
TymOa BbIKaTHas

JlabopaTtopus «Metamnorpadus».
VYuebHas ayIuTopHs Ui IpoBeeHus 1abo-
paropHbIX paboT.E-203

Cron mpenojaBaTeNbCKHU, CTOJ bl YYEHH-
YeCKHe JBYXMECTHbIE, CTYylbs, JOCKa
ayquTopHas (MeJoBas, TpexcTBopyartas),
CTOJBI J1a0OpaTOpHBIE, MHUKPOCKOIBI Me-
TayuiorpaguvecKue.

JIaGoparopus "TepmoobpaboTka MaTepua-
noB" YueOHas ayIUTOpHS 1711 TPOBEACHUS
nabopaTtopHbix pabot.E-105

Croiibl y4eHUUYECKUE ABYXMECTHBIE , CTY-
bl yYEHHUYECKHE , JOCKa ayIUTOpHas
(menoBas), mKadbl g y4eOHBIX IOCO-
Ouii, CcTONBI JTAOOpaTOpPHBIE, MHKPOCKOT
MeTaJuIOrpaUUecKuii, MUT CUIIOBOM

[Tomerienne aisi CaMOCTOSITENIBHOW PaOOTHI
obyuatomuxcs [-401

Cronbl y4eHHYECKHE, CTyJbs Yy4YEHHYe-
ckue, 11K ¢ Beixozom B cetb IHTEpHET

[Tomerienne aisi CaMOCTOSITENIBHOW PaOOTHI
obyuatomuxcs J[-409

CToJIBI-TapTHl IBYXMECTHBIC, CTYIIbsI, CTOJ
MpernoaaBaTeNbCKUii-, CTyJd MpernoaaBa-
TEIbCKUH, TEpeNBMKHAS JIOCKA, SKpaH,
MPOLIECCOP, TMPOEKTOpP, KOMITBIOTEPHBIC
CTOJIBI, KOMIIBIOTEPHI TSI CTYICHTOB C BBI-
XOJIOM B CETh MHTEPHET, KOMITBIOTEP Ipe-

15




n/n

HaumeHoBaHne 000py10BAHHBIX YUeOHBIX
Ka0UHEeTOB, JJA00paTOpPuii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs PaKTH4e-
CKHX 1 JIAa00PaTOPHBIX 3aHATHIA, IOMellle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YAKIIUXCS (HOMep ayIMTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

noagaBaTeisd.
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