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1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'H) Kypca <<MaTCpI/I2UIOB€I[CHI/IC HaHOMATECpUajJIOB U HAHOCUCTEM» COCTOUT B (I)OPMI/IpOBaHI/IC CHCTEMBI 3HAHUI B 00/1aCTH
HaHOMAaTepuajaoB U HAHOCUCTEM, OBJIAJCHUN Teopneﬁ 1 METOAAMU NMOJIYUYCHHUS PA3JIMYHBIX HAHOPA3MEPHBIX MAaTCPHUATIOB.

3a;:[aanI/I N3YUCHUA TUCHUTIIINHBI ABJISAIOTCA:

1. OBrnanenne GyHIAMECHTATLHBIMU MOHSATHSIMHE, 3aKOHAMU U TEOPUSIMU MaTEPUATOBEICHIS HAHOMATEPUAIIOB U
HaHOCHCTEM;
2. OBJIAJICHUE METOJAMH TEOPETHYECKOTO ¥ DKCIIEPUMEHTAIBHOTO HMCCIIEIOBAaHNS HAHOMATEPHAIOB M HAHOCHUCTEM.

PeSyJ'ILTaTLI 06yLl€HI/IH 0 JMCUUINIMHE HAITpaBJICHbI HA JOCTHXKCHUEC NHAUKATOPOB!:

OIIK-1.1. HCIOJB3YET MaTeMaTHYECKUI armnapar 4jisl OIMcCaHus, aHaJln3a, TCOPETUICCKOI'0 U OKCIIEPUMECHTAJIBHOI'O
HCCIICAOBAaHUA U MOACINPOBAHUSA (I)I/I3I/I‘ICCKI/IX U XUMHUYCCKHUX CUCTEM, SIBJICHUH B IpoLIeccCoB

OIIK-1.2. ucnonb3yer (pU3NIeCKHe 3aKOHBI H TIPHHITUITEL B CBOCH MPOQEeCCHOHANBHOHN NeITeTbHOCTH

OIIK-1.3. ucrone3yeT OCHOBHBIC 3KCIICPUMEHTAIBHBIC METOABI ONPEICICHHs (PH3UKO-XUMHUUECKUX CBOMCTB MAaTEpPUAIIOB U
W3JIEJINI U3 HAX

OIIK-3.1 - CocTaBiseT OTYETHI 11O y‘ie6HO—HCCJ’IeHOBaTeJ’IBCKOﬁ ACATCIIbHOCTH, BKJIIOUas aHaJINn3 3KCIICPHUMCHTAJIbHBIX
PE3YIbTATOB, COITOCTABJICHUSA UX C U3BCCTHBIMH aHAJIOTaMHU

OIIK-3.2 - ®opmMupyer JeMOHCTPAaLlMOHHBIA MaTepUal U IPEJCTABIISET Pe3yIbTaThl CBOCH HCCIIeI0BATENLCKON
JIESITEIbHOCTH Ha HAYIHBIX KOHPEPEHIINAX, BO BPEMS IIPOMEKYTOYHBIX U HTOTOBBIX aTTECTAIHH.

2. MECTO JUCHMUIIVIMHBI B CTPYKTYPE OIIOII

Huka (pazmen) OIOIT: | b1.0.11

2.1 TpeGoBaHus K NpeIBapPUTEIbHOI MOATOTOBKE 00y4aI0LIerocs:

BBenenue B crieinaibHOCTD

BBenenue B HAaHOMH)KEHEPHUIO

dusznka

Heopranuyeckas u opraHudeckast XuMus

dusnyeckas XUMUS

AnreGpa u reomeTpus

MaTtemMaTHyecKui aHaIu3

2.2 JIucuMnJuHbI M MPAKTHKH, JJIsI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeanIecTBYIOIIEe:

MeTobl TMarHOCTUKK B HAHOTEXHOJIOTHIX

Metoabl PU3NKO-XUMHUYECKUX UCCIEIOBAHUN

®azoBbIe paBHOBECHS U CTPYKTYPOOOpa30BaHHe

BrinonHeHue U 3a1UTa BEITYCKHON KBaNU()UKAITUOHHONW PabOThI

ITpownsBoacTBeHHAs NMpaKTHKA (TIPEIIUITIOMHAS TIPAKTHKA)

ITpon3BoACTBEHHAs MPAaKTHKA (HAyYHO-HCCIIENOBATEIbCKas paboTa)

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIIMILINHBI
(MOY.JIS)

OIIK-1: Cnioco0eH pemiath 3aja4u NpodeccuoHAIbHOIl 1esiTeIbHOCTH HA OCHOBE MPUMEHEHHUS eCTeCTBEHHOHAYYHBIX
U 00IeMH:KeHEePHBIX 3HAHU, METOI0B MATEMATHYECKOI0 AHAJIN3a U MOJEJTUPOBAHUS

3HaTh:

Jna noctuxenust OIIK-1.1: oCHOBHBIE TOHSATHUS U Pa3/ieNbl MATEPUAIOBECHNUS; METO/Ibl UCCIEJOBAHUS CTPYKTYpPbI
MaTepHUAIIOB

YMmers:

Jns noctmxenns OIIK-1.2: npuMeHATs OCHOBHBIC (hOPMYIIBI, 3aKOHBI (PH3UKU HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAIOB IS
UCCIIEI0BATENbCKUX PaboT;

Baanernb:
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Jus moctmxenns OITK-1.3: HaBBIKOM peIIeHnst KOHKPETHBIX HHXKEHEPHBIX W (DH3UIECKHX 3a1ad.

OIIK-3: CriocodeH mpoBoIMTH U3MepPeHUs U HAOI0/1eHN s, 00padaThIBATh M MPEICTABIATH IKCIIEPUMEHTAJILHbIE
JaHHbIE

3HaTh:

Jnsa noctrxenust OIIK-3.1: ocHOBHBIE MOHATHUS U pa3Aenbl (UMK AUCHEPCHBIX CUCTEM, METOJIbI IKCIIEPUMEHTATBHOTO
HCCIEI0BAaHUSI MATEPHAIOB

YMmern:

Juns noctmxenns OIIK-3.2: opraHH30BBIBATh UCCIIENOBAHIS CTPYKTYPHI H CBOMCTB HAHOCTPYKTYPHPOBAHHBIX MaTEPUAIIOB
OCHOBHBIMH METOJaMHU

Baanern:

Jnsa noctuxenus OIIK-3.2: HaBbIKaMU 3KCIIEPUMEHTAIBHOTO UCCIEOBAHUS CTPYKTYPbl HAHOCTPYKTYTPUPOBAHHBIX
MaTEePHUAIIOB; IPEACTaBICHUS YKCIIEPUMEHTAIbHBIX PE3yIbTaTOB

B pe3yabTaTte ocBOeHHS AUCHUILIMHBI 00Y4AIOLIMIiCS T0KEH

3.1 |3narn:

3.1.1 | oOCHOBHBIC IOHATHS U pa3acibl C])I/I3I/IKI/I OUCIICPCHBIX CUCTEM, METOAbI OKCIIEPUMCHTAJIBHOI'O UCCIICAOBAHUA
MaTc-puajioB

3.2 | YMeTh:

3.2.1 | npUMEHSTH OCHOBHBIE (POPMYITBI, 3aKOHBI (PU3UKH HAHOCTPYKTYPUPOBAHHBIX MATEPHAIIOB JIJIsI
HCCIIEIOBATEIECKHUX PadOT;

3.3 | Bmagern:

3.3.1 | HaBBIKOM PEHICHUA KOHKPECTHBIX NHXKCHCPHBIX U (bI/ISI/I‘IeCKI/IX 3aaay.

4. OFbEM JUCLUIIJIMHBI (MOAY.IS)

O6wasn TpyaoemKocTb 43ET
YacoB 1o yueOHOMY IIaHy : 144 Bunel koHTpONS B cemecTpax:
B TOM YHCIIE :
ayIUTOPHBIC 3aHITHS : 68 9K3aMEHBI 6
camocTosATeNnbHas pabota : 54,7
4acoB Ha KOHTPOJIb : 18
KOHTaKkTHas pabora: 71,3
HKP: 3,3

5. CTPYKTYPA U COJAEP)KAHUE JUCHUILIAHBI (MOLY.JIsT)

Kon HaumeHnoBaHue pa3/ie/ioB U TeM /BUJ 3aHATHS/ Cemect | Hacos Jlureparypa
3aHATH p / Kype
Pa3nen 1. BBenenue
1.1 MartepuanoBesieHle U TpUMeHeHHe MaTepuanoB. Kinaccudukarus 6 4 JIT.1JI1.2 JI1.3
JUCTIEPCHBIX cucTeM /JIek/ JI1.4 J11.5
JI1.6J12.1 J12.3
013233
1.2 HUccnenoBanue 3akoHOMEpPHOCTEH (Pa30BbIX MPEBpalICHHI B 6 6 JI1.1J11.2 J11.3
HAHOCTPYKTYPUPOBAHHBIX MaTepuanax /J1a6/ JI1.4 J11.5
JI1.6J12.1 J12.3
313233
1.3 Knaccugukamust MaTepranoB Mo TEXHUUYECKOMY Ha3HaYeHUI0. Buabl 6 19 JI.1JI1.2 J11.3
MaTepHalIOB: 30JIH, TeJIH, CYCIICH3UH, KOJUIOHIHEIE PaCTBOPEI, JI1.4J11.5
(byIIepeHsl, YriiepoIHbIe HAHOTPYOKH, OnomemOpans! /Cp/ JI1.6J12.1 J12.3
01323354
Pa3znen 2. MeToabl CHHTe3a HAHOPa3MePHBIX MaTepUAJIOB
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2.1

Mexanocunres /JIex/

JI1.1 J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.3
01023354

2.2

Merton ¢uzudeckoro aucnepriuposanus /JIek/

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.3
01023354

2.3

OcaxieHne U3 KOIIOUIHBIX PaCTBOPOB (XMMHUYECKOE
nqucnepruposanue). /Jlex/

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.3
0103023354

2.4

Crioco0BI KOHCOJTMIAIIMN HaHOPAa3MEepHBIX TTOPOIIKOB /JIex/

JI1.1J11.2J11.3
JI1.4 JI1.5
JI.6J12.1 J12.3
0103023354

2.5

Hccnenoanue JAUCTICPCHOI'0 COCTaBa C MIOMOIIbIO MUKPOCKOIIUH /J1a6/

JI1.1J11.2J11.3
JI1.4 JI1.5
JI.6J12.1

JI2.3J13.1 JI3.2

0103023354

2.6

Mertoab! muctieprupoBanus. /Cp/

16

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1

JI2.3]13.1 JI3.2

010232354

Pa3nen 3. ®uznko-xumMuyecKue 0CHOBBI MOJTYYeHUsI
HAHOCTPYKTYPHBIX MaTepHAJIOB

3.1

dopMupoBaHIEe HAHOMATEPUAIIOB IO MEXaHU3MY «CHU3Y-BBepX». /JIex/

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.1 J12.3
013233

32

dopMupoBaHIEe HAHOMATEPUAIIOB IO MEXaHU3MY «CBEpXy-BHU3 /JIek/

J1.1J11.2J11.3
J11.4J11.5
J1.6J12.1 JI2.3
013233

Paznen 4. Biusinne pa3mMepa 3epeH U TPaHHII pa3aesia Ha CBOWCTBA
HAHOMATEPHAJIOB

4.1

Oco0eHHOCTH TepPMOINHAMUYECKUX CBOMCTB HaHOCpen /JIex/

JI1.1J11.2J11.3
JI1.4 JI1.5
JI.6J12.1 J12.3
013233

4.2

CTpyKTypa HaHOpa3MEpHBIX MaTepuaioB. XapaKTePHCTHKA
JIICIIEPCHOCTH HaHOMaTepuaos /JIex/

J1.1J11.2J11.3
JI1.4 JI1.5
JI.6J12.1 J12.3
013233

43

[ToBepxHOCTBH, TPAaHHIIBI, MOP(OIOTH HAaHOMaTepHaIoB /JIex/

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.1 J12.3
013233

44

TemnnoBsie 1 SJICKTPUUCCKHE CBOICTBa HaHOMaTEpUuajaioB /Jex/

J1.1J11.2J11.3
J11.4J11.5
JI.6J12.1 J12.3
013233
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4.5

®deppoMarHUTHBIE CBOMCTBA HAHOMAaTEepHaIoB /JIex/ 6

JI1.1 J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.3
0135233

4.6

Juddy3ns B HaHOMaTepranax. XHUMHYIECKHE CBOICTBa 6
HaHOMaTepuanoB /JIex/

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.3
0103233

4.7

MexaHnuecKHe XapaKTePUCTUKH AUCTIEPCHBIX cpex /JIex/ 6

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.3
013233

4.8

BrmstHIIEe TUCTIEpCHOCTH Ha YIPYro-IPOYHOCTHBIC XapaKTePUCTHKH 6
HAHOCTPYKTYPHPOBAaHHOTO MaTepuaia /J1ad/

JI1.1J11.2J11.3
JI1.4J11.5
JI.6J12.1

JI2.3]13.1 JI3.2
0102353

4.9

HccnenoBanue yrmpyro-npoYHOCTHBIX XapaKTEPUCTHK C IIPUMEHEHUEM 6
ucnelTaTenbHoi Mamuasl MU-20YM /J1a6/

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1

JI2.3J13.1 JI3.2
313233

4.10

HccnenoBanne TUCTIEPCHOTO COCTaBa C MOMOIIBIO MUKpocKonu /J1a6/ 6

J1.1J11.2J11.3
J11.4J11.5
JI1.6J12.1

JI2.3J713.1 J13.2
013233

4.11

OmnpeeneHue JUCIEPCHBIX XapaKTEPUCTUK C IPUMEHEHHEM 6
ceHauMenToMeTpa /J1ab/

J1.1J11.2J11.3
J11.4J11.5
JI1.6J12.1

JI2.3J13.1 JI3.2
013233

4.12

CaoiicTBa HaHOMaTepHaioB. CBepXIuIacTUYHOCTb. [IpumMeneHue 6
HaHoMatepuainos /Cp/

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.1

JI2.3J13.1 JI3.2

0103023354

Pazgen S. Meronsbl onpejejieHus: pa3MepOB MAJIbIX YaCTHLL

5.1

DnexTpoHHast MUKpocKomus /JIek/ 6

JI1.1J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.3
J12.4 J12.5
0102353

5.2

JudpaxkunoHHbIA MeTo, onpenenerne (Gazosoro cocrasa /Jlex/ 6

JI1.1 J11.2 J11.3
JI1.4J11.5
JI.6J12.1 J12.2
JI2.3 J12.6
313233

53

Mertoabl onpeneneHus pa3MepoB Mabix yactul /Cp/ 6

10,7

J1.1J11.2J11.3
JI1.4J11.5
JI.6J12.1 J12.3
0102232354

Pa3gen 6. Mnasi koHTaKkTHas padora

6.1

VHnuBuayansHble KOHCYIBTAINY, TEKyIHit KoHTpoib /MKP/ 6

3,3

J1.1J11.2J11.3
J1.4J11.5
JI.6J12.1 J12.3
01023354
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6. POHJI OIEHOYHBIX CPEJCTB

6.1. IlepeuyeHb BU/I0OB OLEHOYHBIX CPEACTB

OTyets! 10 1a00OpaTOPHBIM PabOTaM, KOHTPOJIEHBIE PaOOTHI, BOIIPOCH K IK3aMEHY

6.2. TunoBbIe KOHTPOJIbHBIC 3A1AHUA U WHBIC MATCPHAJIBI 1 TeKymeﬁ aTTecTaluu

Ha na6opaTopHbIX 3aHATHSIX CTYAEHTBI JOJKHBI PEIBAPUTENHHO MPONUTH HHCTPYKTAXK MO TEXHUKE OE30MacHOCTH B
na60paT0pI/mX Kacbezlpm (I)I/ISI/IKI/I KOHACHCHUPOBAHHOT'O COCTOSAHUA U 6LITI> JAONYIIEHHBIMU K BBIIIOJIHCHUIO Ha60paTOpHBIX
pabor.

[Tpu BeIMOMTHEHNH TA00PATOPHBIX PA0OT CTYACHTHI JOJKHBI 03HAKOMUTECS ¢ METOJIUYECKUMHU YKa3aHUSIMU IO
COOTBETCTBYIOIIMM paboTam. CTyAEHTHI H3y4atoT MPUHIIUIIBI U YCTPOICTBa paboThl 000PY/IOBAHUS U MIPUCTYIIAIOT K
BBITIOJTHEHHIO Pa0OTHI B IPUCYTCTBHN HHXXeHepa JlabopaTopui. [1o 3aBepIIeHuIO BEITOTHEHHS Ta00paTOpHOH paboTHI
CTYAEHTHI 0(hOPMIISIOT OTUET COTIIACHO IIPUMEPY:

IMpumeps! oopMiteHHs OTYETA IO TaOOPATOPHOH paboTe

JlabopaTopnas pabora No_

Hassanune

Pa6orty BbimonHun cryaeHt rpynmst D-306,
OuHoit popMbl 00yIEHMS,

Hamnpasnenus noarorosku «Hanounxenepusny
HBanos MBan MBaHOBHY

«_» 20 T

ITposepur:

®&.1.0. npenogasatens, 10JDKHOCT

OIICHKa

Lenb paGoThI:
OOBEKTHI UCCICIOBAHU:
MeTo bl HCCIEN0BAHMUS:

Kpatkas teopus
B kpatkoii Teopun U3Iaralorcs TEOPETHUECKIE OCHOBBI, HEOOXOMMBIE JUIsl BBIIIOJIHEHHS JIaOOPaTOpHO# paboThl, 00padoTke
MOJIy4YEHHBIX PE3yJIbTaTOB.

PesynpTaTs!

HpI/IBO)IﬂTCﬂ HU3MEPCHU, OCHOBHBIC MAaTCMATHYCCKNUE BBIKJIIAIKHU 06pa6OTKI/I JaHHBIX, T’pa(bH‘{GCKOG
MPEACTaBICHUE PE3YIBTATOB.

BriBogs!
O6cyxeHne u BEIBOABI IO paboTe
[Tpumeps BOPOCOB TSt KOHTPOJIBHON paOOTHI

1. Onucate OCHOBHBIE METOJIbI MOJTYYEHUS! HAHOCTPYKTYPUPOBAHHbBIX MaTepUasoB.
2. OCHOBHBIC Y3IIbI PEHTTEHOBCKOTO AH(pakTOMeTpa.

6.3. TunoBbIe KOHTPO/IbHBIE BONIPOCHI U 33JaHUSI LISl IPOMEKYTOYHOH aTTeCTAlUH

Bomnpocs! k 3x3aMeny

1. JucnepcHas cucrema (HaHOCHUCTEMA)
2. Krnaccugukanus qUCTIEPCHBIX CHCTEM 10 arperaTHOMY COCTOSHUIO
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3 Knaccupukanus TucnepcHBIX CHCTEM IO pa3Mepam

4 Knaccugukamnust qUCIepCHBIX CUCTEM 110 MEPHOCTH

5 MeTtobl osTydeHuss HaHOpa3MEPHBIX MaTEpUaJIOB

6. Mertoa MEXaHHIECKOTO H3METbUCHUS

7 MeTtoa MHTEHCHBHOM TUIACTHUYECKOH aedopManun

8 [TonydyeHne mMatepuanoB MEXaHUYECKUM BO3JCHCTBHEM PA3UUHBIX Cpel

9. MeTo ] XHMHYECKOTO JUCTICPTUPOBAHI

10. Cr1oco0BI KOHCOMHIAIINY HAHOPa3MEPHBIX TOPOIIKOB

11. DU3UKO-XMMHUYECKUE OCHOBBI MOJIy4€HHsI HAHOCTPYKTYPUPOBAHHBIX MaTepHa-Io0B
12. ®DopMHUpOBaHIEe HAHOMATEPUAJIOB [0 MEXaHU3MY «CHH3Y-BBEPX»
13. ®dopMupoBaHIe HAHOMATEPHAJIOB IT0 MEXAaHI3MY «CBEpXYy-BHHU3
14. OCoOeHHOCTH TEPMOANHAMUYECKUX CBOHCTB HAaHOCPEX

15. CrpyKkTypa HaHOpa3MEpHBIX MaTepHaIOB

16. XapaKTepUCTHKU JUCHEPCHOCTH HAHOMAaTEePHAIOB

17. IToBepxHOCTH, TPAaHUIEI, MOP(HOTIOTHS HAHOMATEPHAIOB

18. DNeKTpUUECKHe CBOMCTBA HAHOMATEPUAIIOB

19. MarHuTHbIe CBOMCTBa HAHOMATEPHUAIOB

20. TemnuoBEIe CBOICTBAa HAHOMATEPHAJIOB

21. Ontudeckre XapaKTepUCTHKH HAaHOMATEpHAaoB

22. XumHdecKre cBOIicTBa HaHOMAaTepHaIOB

23. CTraOmIsHOCTE HAHOCTPYKTYP

24. MeTto1p1 M3y4eHHSI CBOMCTB HaHOMAaTEpUAJIOB

25. HccnenoBanue pa3MepHbIX XapaKTEPUCTUK

26. OmnpeneneHne 1EMEHTHOTO COCTaBa

27. Omnpenenenne ($Ha3o0BoOro cocraBa

28. Mertoabl n3ydeHusl MOBEPXHOCTU HAHOMATEPUAIIOB

29. [IpumeHeHne HaHOMATEPHAIIOB

6.4. Kputepuu oneHUBaHUA

Texymuii KOHTPOJIb TEOPETHYECKUX 3HAHUN MPOU3BOINTCS B BUJE KOHTPOJIBHBIX M OTYETOB I10 JJAOOPATOPHBIM 3aHATHSM.
Homep BapuaHTa BBITIOTHEHHUS Ta00paTOPHOM pabOTHI Ha3HadaeTcs IpernoaaBareyieM. KoHTpoibHBIE paboTHI,
IpeIycMaTPHUBAOIIHE IPOBEPKY TEOPETUIECKUX 3HAHWH, BKITFIOYAIOT 1BAa TEOPETHUECKUX BOIPOCa. Y CHEITHBIH OTBET Ha
TEOPETHYECKHI BOIIPOC U BBINOJIHEHHUE JIAOOPATOPHBIX pabOT BIUSIOT Ha JIOMYCK K 9K3aMEHY.

CryzneHT JIoIycKaeTcs K 5K3aMeHY B Cllydae HaJlM4Msl BCeX JISKIIMOHHBIX MAaTEpPHaJIOB, a TAKKe IIPH cjade OTYETOB 10 BCEM
nabopaTopHBIM paboTaM, BEIITOJTHEHHBIX 3a yaeOHBIH mporecc.

Ha sKk3aMeHe CTyeHT IOTyJaeT OLEHKY «YOBIETBOPUTEIBHOY» B CIIydae YCIEHIHON CAAYN «TEOPETHIECKOTO MUHIMYMAaY,
KOTOPBIN BKJIIOYAET: 3HAHUE KJIACCH(HUKAIMN JUCIIEPCHBIX CUCTEM, BIMSIHHUE Pa3MEPHBIX 3((EeKTOB Ha CBOICTBA
HaHOMAaTEPHAJIOB (OTBET XOTs OBI Ha OJIMH BOIIPOC B OHIIETE).

OreHKa «XOPOIIO» — CTYAEHT TBEP/O 3HAET yIeOHO-IIPOTPaMMHEIA MaTepHall, TpaMOTHO | TO CYIIECTBY U3JIaraeT ero, Ho
MIPU ATOM JIOIYCKAIOTCS HE TPpyOble OIMOKK IIPpU OTBETE (OTBET Ha J1Ba BOIIpOca B OUiIeTe).

OLeHKa «OTIMYHO» — CTYAEHT JIOJDKEH IPOAEMOHCTPUPOBATh OTIIMYHOE 3HAHHE MaTepHalla, Kak JEKIMOHHbIX 3aHATHH, TaK
1 TeM, BRIHOCHMBIX Ha CAMOCTOSTEIbHOE 00ydeHHe, OTBETHUB Ha BCE BOTIPOCH B OMIIETE.

7. YYHEBHO-METOIUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MO Y JIS1)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTODHI, 3arnaBue UznarensctBo, Pecypc
JI1.1 | PxeBckas C. B. MarepuanoBeieHUe: yIeOHUK IS BY30B: yICOHUK Mocksa : Jloroc, 9bC
(https://biblioclub.ru/index.php?page=book&id=89943) 2006
JI1.2 | BonkoB I'. M. OO0beMHbBIe HAHOMATEPHAIBL: yaeOHOE TTOCOOHE ISt BY30B Mocksa:
KunoPyc, 2011
JI1.3 [T'yceB A. U. HanomaTepuainsl, HAHOCTPYKTYpPbl, HAHOTEXHOJIOTUU Mocksa :
dusmatiut, 2007
JI1.4 | CmupnoB B.1. ®duznyeckrie 0CHOBBI HAHOTEXHOJIOTUH U HAHOMAaTEpUaJIbl: Bounorna : Uadpa 9bC
yaebHOe mmocobue -Nmxenepus,
(https://znanium.com/catalog/document?id=434808) 2023
JI1.5 |PoroB B. A. HanomaTepuanbl 1 HAHOTEXHOJIOTHH: YI€OHUK AJIS1 BY30B Mockaa : FOpaiiT, 9BC
(https://urait.ru/bcode/559157) 2025
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noarotoBku (crermaibiocti) 28.03.02 "HanoumkeHnepus" HampasieHHOCTH (npoduito) HanoTexHoMOTHU B crp. 9
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.6 | CmupHoB B. H. ®u3nuecKre OCHOBBI HAHOTEXHOJIOTHH U HAHOMATEpUabl: Mocksa, 9BC
ydaebHoe mocobue Bomnorna : Uagpa
(https://biblioclub.ru/index.php?page=book&id=727529) -Unxenepus,
2023
7.1.2. Jlono/iHUTeAbHAA JIUTEPATYpPa
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | T'opognuuenko B. MarepuanoBeaeHue: MPAKTUKyM: yaeOHOE TTOCo0He Mockaa : Jloroc, 9bC
W., NaBunenko b. (https://biblioclub.ru/index.php?page=book&id=89915) 2006
10., Ucaes B. A,
P>xeBckas C. B.,
IIsenos 1. M.,
Suuenko I'. A.,
Pxesckas C. B.
JI12.2 | Knanos IT'. C., Pentrenorpadus MeTayioB: yueOHOE ocoOue Mockaa, 9BC
Ywmanckuit f. C. (https://biblioclub.ru/index.php?page=book&id=103647) Jlenunrparn :
I'ocynapcrBeHHO
€ Hay4IHO-
TEXHUYECKOE
M3AaTeIBCTBO
JUTEPATYPHI MO
YEpPHOU U
LBETHOM
METaJUTypTHH,
1941
JI2.3 |Tapudynnun ®@. A., | MarepuanoBeneHUe U TEXHOJIOTHUS KOHCTPYKIIMOHHBIX Kazans : 9BC
Aronos P. 111, MaTepHAaJIOB: yIeOHO-METOJMUECKOE TOCOOHe Kazanckuit
Kunsaxos B. B. (https://biblioclub.ru/index.php?page=book&id=258639) HaIMOHAJIbHBIN
HCCIIeIOBATENbCK
ni
TEXHOJIOTHYECKH
11 YHUBEPCUTET
(KHAUTY), 2013
JI2.4 | Scaukos U. C., CxaHupyroliast 3JeKTpOHHAsT MUKPOCKOITHUS 1 Mockga:
INomynun B. 11, PEHTI€HOCIEKTPAJIbHBIN MUKPOAHAJINU3 B IpUMeEpax TexHochepa,
®unatos A. M., MPaKTHYECKOTO IPUMCHEHHUS: ydeOHOE TT0co0ue IS By30B 2009
Vipsuenkos A. .,
Kpumran M. M.
JI2.5 |Ilanosa T. B. CoBpeMEHHbIE METO/IbI HCCIIEJOBAHNUS BELIECTBA: 3IEKTpOHHAast U | OMck : OMckuit 9BC
OINITHYECKasi MUKPOCKOTIHSA: ydeOHOE TTocoone TOCYNapCTBEHHEI
(https://biblioclub.ru/index.php?page=book&id=563044) il yHUBEpCHUTET
M. O.M.
JlocToeBckoro
(OmI'Y), 2016
JI2.6 | Monwuna JI. H. Pentrenorpagus. KauectBeHHBIH peHTreHO(ha30BbIi aHANIN3: TromeHb : 9BC
ydaebHOe mocooue TromeHckHit
(https://biblioclub.ru/index.php?page=book&id=567437) TOCYIapCTBEHHBI
11 YHUBEPCUTET,
2016
7.1.3. MeToanyeckue pa3padoTku
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI3.1 | ®aznutnunoBa A. I'., | MaTepuanoBeneHue: MpakKTUKyM YenstOuHCK:
Coxkonosckuii B. B., HsnparenscTBO
Xosgaiino B. B. YenabuHCcKOTO
TOCyapCTBEHHOT
0 YHUBEpCHUTETA,
2017
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI3.2 | JIymunxkas 1O. A, JIMarHoCTHKa CTPYKTYPHI M CBOMCTB MaTEPUAIIOB: YIEOHO- YemnstOuHCK:
daznurannosa A. I'., | MeToanueckoe mocobue WznaTenbcTBO
Xosgaiino B. B. YenssOuHCKOTO
TOCYIapCTBEHHOT
O YHUBEpCHTETA,
2017

7.2. llepeuenb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

31 |Jlanb [DnekTpoHHBIH pecypc] : aneKkTpoHHO-O0ubnoreunas cucrema (ObC) / m3narenscrso Jlanb. URL:
http://e.lanbook.com/

D2 | YHuBepcuTeTcKas OMOIMOTeKa OHJIAWH [ DIEKTPOHHBIH pecypc] : aiekTpoHHo-0ubmoteunas cuctema (OBC) / 000
Hupextmenua [Mabmumunar. URL: http://biblioclub.ru/

93 | IOpaiiT [DnekTpoHHBIH pecypce] : anekTpoHHO-0nbaroTeunas cucrema (3bC) / m3natensctBo FOpaiit. URL:
https://biblio-online.ru

94 | eLIBRARY.RU [3nekTpoHHbIi pecype] : anekTpoHHas oubnuoreka / Hayd. sanextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb nHGOPMAIMOHHBIX TEXHOJIOT Ml

7.3.1 IlporpammHoOe oGecnieyeHune

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

LibreOffice

ITO Kaspersky

7.3.2 lIpodeccuonanbuble 6a3bl JaHHBIX H HHGOPMAIOHHO-CIIPABOYHBIE CHCTEMbI

1. DnexTpoHHBIH KaTajor HaydHo# onbmmorexn YenlY [DnexTpoHHSIH pecypc] : 6a3a ganHbIx / Yensd. roc. yH-T. —
Yensabunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
skypHasel American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — PexxuM A0CTyma: TONBKO U3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIN.

3. Web of Science : myapTUAMCIMILITHHAPHAS pedepaTuBHas 6a3a maHHBIX / komranus Thomson Reuters. — Pexxum goctyma:
JUIs1 3apeructpup. nojip3osaTeneit Yenl'Y. — TekcT : 3IeKTpOHHBII.

4. Scopus : petdepatuBHas 06a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: mis
3apeructpup. nosup3opareneit YenlV. — Tekcr : 2eKTPOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHri1. — Pexxum qocTyma: ajsl 3aperucTpup. Moab30BaTeneit
UYenlV. — TekcT : 211eKTPOHHBII.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOJY JISA)

OcBoeHHUE AUCIUILTIHBI OCYIIECTBISIETCS B YIeOHOH ayJTUTOPHH IIEPBOTO KOPITyCa, paCCINTAHHOH Ha 25 CTYIEHTOB.

JIJIs yCIIenHoro 0CBOCHMS TUCIMIDIHHBI ayTUTOPHSI TOJDKHA OBITH 000PY-I0BaHa MYITBTUMETUIHBIM KOMIUIEKCOM M SKPaHOM
JUTSL IEMOHCTpALMK CIaiI0OBBIX TPe3eHTaIi.

Vcrionp3yroTest 3MeKTPOHHBIN YHTANBHEIN 321 HaydHoH Oubmmorexn Yenl'Y (ayauropus 206) u yaeOHast mabopaTopus
BBIYHUCIIUTENBHOM (pu3uku kadenpsl TeopeTudeckoil pusuku (ayauropus 222) 11 caMOCTOSATENbHON pabOTHI CTy/EHTa,
OCHAIIICHHbIE TIEPCOHAIBLHBIMI KOMIIBIOTEPaMH, MYJIbTUMEIMHHON annaparypoil. B aynmuropusx obecnieden goctyn K
Pa3IMYHON CHPaBOYHOM JINTEpAType, SHIUKIONCINIM, OHOIHOTpad)MuecKUM 1 ITOJTHOTEKCTOBBIM 0a3aM JaHHEIX,
nH(pOpMaNMOHHBIM pecypcaM «HTepHeT».

Ha xadenpe ¢pu3nku KOHICHCHPOBAHHOTO COCTOSIHUS MMEIOTCS CTIEI[HaIN3NPOBaHHEIE Ta00PAaTOPHH:

JlabopaTopust peHTIeHOCTPYKTYpHOTO aHanu3a Nel26, [{eHTp KOJIeKTHBHOTO MoJib30BaHus «HaykoeMkue TexHomorum» 126
B, 126 T
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crp. 11

Pentrenosckuit mudpaxromerp JIPOH-3, pertreHoBcknit mopomkoBsiii qudpaxromerp Bruker D8 Advance, maposas

menbHuIa FRITSCH, sHepro-aucnepcHoHHbIN peHTreHoBekuii cnekrpomeTp ARL QUANT X, koMIIbIOTEpEI €

CIICHHUaJIM3UPOBAHHBIM IIPOrpaMMHBIM obecrnieueHueM — 5 mT.,

Jlabopartopus 3nmekTpoHHOIT Mukpockomun Nel21, 123

OnexrponHblil MuUkpockonn YOMB-100K, Bakyymuslii noct BYII-4, ckanupyromuii anekrponHsiii Mukpockon JEOL JSM-
6510LA, Bakyymusiii noct BYTI-4, Bakyymusiit moct JEOL JEC-3000FC, atomubIii cuioBoit Mukpockon Nanoeducator 11,

KOMITIBIOTEPHI C IPOTPaMMHBIM obecrieueHneM — 2 IIT.

Jla6opartopus da3oBsx npeBpamenuit Nel31

JHepusatorpadsr Q-1500, Q-1000, curxpoHHbIH TepMudecknii ananu3atop Netzsch STA 449 Jupiter, xpomarorpad,

(hoToKaTOpUMeTp, ONTHYECKUH MUKPOCKOT, MeTayuorpadudeckue mukpockonst METAM PB u JIB, poroceaumentomerp,
MHUKPOTBEpAOMED, UCTIbITaTeNbHas Mamuaa MU-20Y, mydenbras neus Cron 10/11, Mmoct nepemennoro toka P5030, mpecc

runpasnmgeckuit [1T'P-10, koMIbioTeps! ¢ IporpaMMHBIM oOecniedeHreM — 2 IIT.

ComectHas ¢ UPD PAH (r.Mocksa) nadopatopusi « @u3ukyd MarHuTHBIX siBieHui» Ne 101(4)

YcTaHOBKa MIaBUJIbHAS QJICKTpoAyroBas, VYcra-HOBKA 11 HU3MCEPCHUS MarHUTOKaJIOPUICCKOI0O a(bd)elcra, HaocC BaKyyMHbIﬁ

2HBP, kprorenHas crcTeMa Uil aBTOHOMHON YCTaHOBKH TI0 H3MEPEHUIO MarHUTOKAJIOpHYecKoro 3 (eKra, cucremMa

BaKyyMH3aIllH [T aBTOMaTH3NPOBAHHOHN YCTAHOBKH IT0 H3MEPEHUIO MAaTHUTOKAJIOPHIECKOTO 3¢ eKTa, ycTaHOBKA 10
YIBTPATOHKOH Hape3ke CIIaBOB, TabopaTopHbli BakyymHblH Hacoc HVP8 (HUMM VAC CIIIA), koMIbOTEPHI — 3 MIT.

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIINXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

HpI/I N3y4CHUN ,ZIaHHOfI AUCHUTUIUHBI UCIOJIB3YIOTCA JICKIIMOHHBIC, TPAKTUYCCKUEC 3aHATUSA U CAMOCTOATEIIbHAA pa60Ta

CTyACHTA. Ha nexkumoHHBIX 3aHATHIX npenoaaBaTeiib U3j1ara€T OCHOBHOC COACPIKaAaHUE TEM IIPOTrpaMMBI. Hpopa60T1<y

JICKIIMOHHOTO MaTepuraia )XCJIaTCIbHO MPOBOAUTD KaK IMOCIIC KAXKI0I'0 3aHATUS, TaK U 11O 3aBCPIICHUIO TEMBI. 9TO TTO3BOJIUT

CBA3aTh BOCMHO ITOJTYIYCHHBIC CBEICHUA U COCTaBUTH LECIIbHYIO KapTUHY.

Ha 1a6opaTOpHBIX 3aHATHUAX PACCMATPHUBAIOTCSI OCHOBHBIE METOJIBI IKCIEPUMEHTAIBHOTO HCCIIEIOBAHHS CTPYKTYPHI U

CBOICTB MaTcpruaIoB. PCKOMGHI[yCTCH ne-pea KaxxXabIM J'Ia60paTOpHLIM 3aHATHEM O3HAKOMUTBHCA C TCOPCTUICCKUMU
OCHOBAaMH SKCILITyaTallun HpI/I60p0B, YTO MO3BOJIUT JIYHHIC YCBOUTH X0 pa6OTLI SKCIICPUMCHTAJIBHOTO UCCIICAOBAaHUS

CBOWCTB MaTepUaJIOB.

BaxHpIM MOMEHTOM IpHu U3y4€HUN JII000i AUCHUIUIMHBI ABJIACTCA OpraHu3anus CaMOCTOSITeILHOM pa60TbI. HpI/I OCBOCHUU

MaTtcpuraia HE CIICAYCT CTPEMUTHCA K MEXaHUYICCKOMY 3alIOMUHAHUIO ITPUBCACHHBIX onpez[eneHHI‘/i, (I)OpMyJ'II/IpOBOK u

MOJIOXKEHUH, eclti TpeOoBaHus K Bam mpsiMo He yka3bIBaloT Ha 3T0. BrioirHe 23)eKTHUBHOM MOKET OKa3aThCs TOMBITKA
MOHSTH CYTh SIBJICHHS, BEIPA0OTATh CBOE OTHOLICHHE K HEMY, OTIMPAsCh HA MAaTEPHAl, COJCPIKALIUNACS B PEKOMCHIOBAHHON
nureparype. CkazaHHOEe 0cOOeHHO 3(h(heKTHBHO, KOTIa Pedb HICT O TAKUX TPCOOBAHMAX, KAK KIIOHHMACT) HIIH «AMEET
npezacraBieHue». Hanpotus, eciiu Bel uMeete 1eno ¢ TpeOOBaHUEM K JACATEILHOCTH «JIOJIKEH YMEThY, TO PEKOMEHTyeTCS
MOYIIPAXKHSITHCS B COOTBETCTBYIOIIEM BHJIE JEITEIFHOCTH. Bee 9TO MMeeT HemocpeACTBEHHOE OTHOIIIEHHE K TIOATOTOBKE K

IMPAKTUYCCKUM 3aHATHUAM.

Cpe,I[CTBaMI/I 06y‘{€HI/I${ SIBJISTFOTCST: 0a30BBIi y‘le6HI/IK, JOIIOJTHHUTCIIBHBIC OCOOHS AJIL OpraHu3alu CaMOCTOSITEIbHOM

paboTHI CTY/ICHTOB.

JUns u3ydeHus TUCIUIIIMHEI IPEYCMOTPEHBI IIPOBEACHNE JIEKIIMOHHBIX U TJAOOPAaTOPHBIX 3aHITHUIL, a TaKKe

CaMOCTOATCIIbHasA pa60Ta CTYACHTOB.

JIeKIIMOHHEIE 3aHATHS 00ECIEINBAIOT TEOPETHUECKOE H3yIEeHHE TUCIUIUTNHEI. OCHOBHEIMH METOJIaMH OOYIEHHS SBIISIOTCS
nH()OPMANMOHHO-00BACHUTENBHBII 1 TpoOIeMHbIH. Ha sleknusax u3naraeTcst OCHOBHOE COJepiKaHNe TeM IPOrPaMMBI, IIPO-

BOJIUTCA aHAJIU3 OCHOBHBIX MOHATUH 1 METOJ0B, paCCMATPUBAIOTCS IPUMEPHI.

Ha60paT0pHHe 3aHATHS CIIYKAT JJIA 3aKPCIIJICHUSA TCOPECTUICCKUX OCHOB, M3JIaraCMbIX Ha JICKIUAX. Ha 3ansarusax

o0ydJaeMbIe OBJIaIEBAIOT OCHOBHBIMH METOJAMHU SKCIIEPUMEHTAIBHOTO HCCIISIOBAHHS CBOMCTB U CTPYKTYPhI MaTepHAaIOB.
Jlnst mpoBeeHusT TEKYIIEro NpOMEeKyTOUHOTO KOHTPOJISE pEKOMEHAYETCs PETYIIPHO MPOBOANUTH MHChMEHHO-YCTHBII OIIPOC

Ha 10 — 15 MHHYT, B KOHIIE KQXKIOTO pa3aenaa —KOHTPOIbHY0 paboTy. CHcTeMa KOHTPOIBHBIX MEPOIPUSTHI JOKHA

o0ecreunBaTh O6’bCKTI/IBHyIO OILICHKY 3HAHHMI 1 HaBBIKOB CTYACHTOB, CIT0COOCTBOBATH IOBLIIIEHUTO B(bq)eKTI/IBHOCTI/I BCECX

BUJIOB YUeOHBIX 3aHATHUI, BKIIOYAsl U CAMOCTOSTEIbHYIO paboTy.

Jlns opraHu3anuy CaMOCTOATENbHON pabOThI CTyAEHTaM CleAyeT IOPEeKOMEHI0BaTh METOJUYECKHE MaTepHabl,

numetonmrecs B Hayanoit 6unbmmoreke YenlY. Heo0xoamMo moquepKHyTh, 9TO IS CTYACHTOB IIPOBOISITCS KOHCYIBTAIINH,
KaXJIOMY CTYJICHTY ITPH HEOOXOIUMOCTH MOTYT OBITh BhIJITAaHBI HHIMBHYaJIbHbBIE 3aJJaHHS JJIs1 CAMOCTOSITEIBHOM PabOTHI,

MO3BOJIAIOLINEC yFJ'IyﬁJIeHHO N3YIUTH OTACIIbHBIC TEMbI JUCIUIIIINHBI.
KpOMe TOrO, HeO6XOZ[I/IMO HCII0JIb30BaTh AKTUBHBIC 1 HHTCPAKTHBHBIC (1)OpMI>I IMPOBCACHUA 3aHATUH.
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K WHTCPAKTUBHBIM TEXHOJIOTHUAM 06yqu1/1;1, KOTOPBIC MOTYT UCIIOJIB30BATHCA IIPU N3YICHUN JUCHUITITIAHBI
((MaTepI/IaJIOBeZLEHI/IC HaHOMAaTepHrajloB U HAHOCUCTEM», OTHOCATCA:

M HWHTCPAKTHUBHBIC JICKIIUU C CHHXPOHHBIMUA CJ'Iaﬁ,Z[aMH;

d nporpaMMHpPOBaHHOC O6y‘IeHI/Ie, B paMKax KOTOPOro CTyACHT HOJDKCH BBINIOJIHUTL TCCTOBBIC U IMPAKTUYCCKUC
3aJlaHusl, MMOKA3bIBAIOMINE CTCIICHD YCBOCHUA N3Yy4a€MOT0 MaTepuraia,

® yqe6Ha;1 JAUCKYCCHUs, LCIb KOTOpOﬁ IpouIecC MMorucCKa HOBOIro0 3HaHUA (npenonaBaTenb JOJDKCH YIPaBJIATH

MPOIIECCOM TTOMICKA HCTHHBI M 00ECIICYHUTH MTPAaBIIIBHOCTE BEIBOIOB. ).

B cnysae npuMeHeHus Tpu 00YdeHUH AUCIUTUINHEL SJIEKTPOHHOTO 00Y4IEHUS, TUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOILIeHHe 00YJarOIUXCsI U IPENoAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEabHOTO BpeMeHH (OHNaiH-IeKIUN
(BeOMHAPBI), YaThl, BUICO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BpeMEHH (CucTeMa IMCTaHIOHHOTO 00y4enns Moodle,
MS Office365, Gopymsl, 37eKTpOHHAS ITOYTA U IP.).

IMTpu 0Oydenny nHI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU 3[JOPOBBSI JJICKTPOHHOE 00ydCHHUE, TUCTAaHIIUOHHbIC
o0Opa3oBaTenbHbIe TEXHOIOTUH MpelycMaTPUBAIOT BOSMOXKHOCTD IIpUeMa-Tepeiauid HHGOPMAIUY B JOCTYMHBIX I HUX
dbopmax.

Peanmsanust UCIMIUIMHEI ¢ TPUMEHCHHEM 3JIEKTPOHHOTO 00YJIeHHS, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH (aee
— 30, A0T) ocymmectpnsiercs: Ha ocHOBaHUU «[1oy10keHuns 0 peannu3alui OCHOBHBIX U IOTIOJIHUTENBHBIX 00pa30BaTENbHBIX
HPOrpaMM C IPUMEHEHHEM DIIEKTPOHHOTO 00OYJEeHHS U AUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHIT B (henepaabHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTeIbHOM YUPEXICHUH BRICIIETO 00pa3oBaHus «HesIOMHCKUH rocynapCcTBeHHBIH
yHHBepcHuTeT», «I1010keHns 0 mopsAAKe 3aueTa 00YyJAONIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTENbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'60Y BO «Yenl V» pe3ynbTaToB 0CBOSHHUS B OPraHNU3aLUAX, OCYIIECTBISIOMNX
00pazoBaTENBHYIO AATEIEHOCTD, YICOHBIX MIPEIMETOB, KYPCOB, TUCIUIUTHH (MOJIYIIEH), IPAKTHK, TOTTOTHUTEIBHBIX
00pa3zoBaTENBHBIX IPOTPAMM» ITOCPEACTBOM NIEKTPOHHOI HHPOpMaMOHHO-00pa3oBaTensHON cpenst PI'BOY BO
«Uenl'Y». B uckimouuTenbHbIX cirydasx ((Gopc-Maxkop U T.I1.) IPU peann3aniy 00pa3oBaTeNbHON JESTeTbHOCTH C
npumMenerreM 30, JJOT MoryT npuMeHsSTh KOMIIOHEHTBI, He BXOSIINE B IIEPEUCHb IIEKTPOHHOH HH(POPMaMOHHO-
00pazoBaTeNbHOM CpebI.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JTUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHE UCHUIUIMHBL HHBAIHAAMH M JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 30pPOBBSl OCYIIECTBISIETCA C
UCIIONIb30BAaHUEM CIELHATIbHBIX TEXHUYECKHX CPEICTB U HH()OPMAIMOHHBIX TEXHOJOTHUH, IPeJoCTaBIAeMbIX PecypcHbIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOY4EHHIO WHBAIMJIOB U JIMI C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromerocst (MOOWIBHBIC CIEIMAJIbHBIE TEXHWYECKHE CpEICTBA IS JIMI C HApYMICHHSAMH 3pEHHI H C
HapyIIeHUEM CIIyXa, ACCUCTUBHBIE HH()OPMALUOHHbBIE TEXHOJIOTUH).

ITpu HeoOXoaMMOCTH Ui OOYJAIOIUXCA C HApYIIEHUSMU 3pEeHHs Ha pabodumx MecTaxX A MPOBEAEHHS MPAKTUYECKUX WIN
a00paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CIIENHANBHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOW HaBHTAIlUH,
pedeBbIe CHHTE3aTOPHI, SKPAHHbIE JIYIIH).

B yueOnple aymuTopum obecreynBaeTcsl OECHpemsATCTBEHHBI JAocTyn s oOydalomuxcs C HWHBAJIUIHOCTBIO U C
OTpaHMYCHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaxknoi aymuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMH  37I0POBbBSI, IIPELyCMAaTPHUBAETCSI COOTBETCTBYIOMIEE KOJIMYECTBO MeCT JUIi OOydJaromUXcs C y4eTOM
HapYLICHUH UX 3J0POBbSL.

Jlns ocBoeHMs MUCHUIIMHBI MHBATHIAM M JIMLAM C OTPAHUYEHHBIMH BO3MOKHOCTSAMH 30POBbSl MPENOCTABISETCA AOCTYN K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOWH OmOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH C TOMOIIBIO CIICIUANBHBIX TEXHHUYECKHNX W MPOTPAMMHEBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(hopMe 21eKTPOHHOTO TOKyMEHTa B (hoHIe HaydHOU OnbnmnoTeku Yenl'Y win 21eKTpoHHO-ONOIMOTEUHBIX CUCTEMAX.
Y4eOHO-METOIMUECKHE MaTepHalibl Ul OOYJalOMMXCs W3 4YWCIa WHBAJIUIOB M JHI] C OTPAaHHMYCHHBIMH BO3MOXKHOCTAMHU
3I0POBBSI IIPENOCTABIAIOTCA B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHAM HX 3I0POBBS M OCOOCHHOCTSM BOCIIPHATHS
uHpopManuy.

Jnst MHBaNMIOB M JIMI[ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
MOJTHOCTBIO OCYIIECTBIIEHO C UCIIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

IMpn mpoBemeHWM MPOMEXYTOUHOH AaTTECTAIlMM IO JIUCIHHUIUIMHE OOYJAIONMMCS C HHBAINAHOCTBIO M C OTPAaHWYCHHBIMH
BO3MOXKHOCTSAIMH 3[J0pPOBbsI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTaBIECHHE B JOCTYHMHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBHUIYalbHBIX OCOOEHHOCTEH MHCTPYKLIIMU O MOPSJIKE MPOBENECHHUs MIPOMEXKYTOUYHON aTTECTallUd, OLIEHOYHBIX CPEJICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MHChMEHHO mpudToMm bpaiirs, ¢
UCIIONIB30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NpOLEAYpPbl OLEHUBAHUS PE3YNbTATOB OOy4eHHS HHBAIMAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSl PEIyCMaTPHBACTCS HCIIONB30BaHWE IpenocTaBieHHBIX Yenl'Y wmim  COOCTBEHHBIX TEXHHYECKHX —CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpm HE0OXOAMMOCTH WHBAIMIAM H JIHIAM C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBBSI MPENOCTABISAETCA JIOMONHUTENBHOE BpeMs I MOJATOTOBKM OTBETa Ha 3aJaHUs,
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Tpoueaypa OucHUBaHUA PE3YIbTATOB 06y‘IeHI/I$I 10 JUCHUTUIMHE MOXKET TPOBOAUTHCS B HECKOJIBKO OTAIOB.
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28.03.02 Hanoun:xkeHepus, npoguas "HaHnorexHosiornu B Mmatepuanosegenuu’', PI1J{
"MatepuanoBeieHre HAHOMAaTepUaI0B M HaHocucTeM'", 2026 I.H., ouHast hopma o0ydeHHUs

PaGouas nporpaMmma qucuMNJIMHBI (MO1YJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO (PaKyabTeTa

ITporokon 3aceqanust Ne 05 ot 26.02.2026

[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3aceualmeM Ra(l)e[lpbl (l)M3MKH KOHACHCHPOBAHHOI'0 COCTOAHUSA

ITporokon 3aceqanust Ne 05 ot 17.02.2026

3aBenyromui kapenpoi COITIaCOBaHO B.Jl. ByuenbHHUKOB

ABTOD (COCTaBUTEIIH) A.T. ®aznuTanHOBa

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1
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