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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6oyas nporpamma aucruiuinHbl "MatepualioBe/iIcHue HAHOMATEPHAIOB U HAHOCUCTEM" 110 HATIPABJICHHIO
noarotoBku (crermaibiocti) 28.03.02 "HanoumkeHnepus" HampasieHHOCTH (npoduito) HanoTexHoMOTHU B crp. 3
matepuanoseneaud ®I'bOY BO «Henl'V»

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

Iuxor (pazmen) OITOIT: | 51.0.10

2.1 TpeGoBaHus K NpeIBapPUTEIbHOI MOATOTOBKE 00y4aI0LIerocs:

BBenenue B crieinaibHOCTD

BBenenue B HAaHOMH)KEHEPHUIO

dusznka

Heopranuyeckas u opraHudeckast XuMus

dusnyeckas XUMUS

2.2 JINCUMILIMHBI ¥ PAKTHKH, JJIsl KOTOPBIX 0CBOCHHE JIAHHOI JUCHUILTHHBI (MOLYJIs1) HEOOXOUMO KaK
npeIiuecTByloniee:

MeToapl TMarHOCTUKK B HAHOTEXHOJIOTHUIX

Metoabl PU3NKO-XUMHUYECKUX UCCIIEIOBAHUN

®da3oBBIe paBHOBECHS H CTPYKTYPOOOpa30OBaHUe

BrimonHeHne U 3aIUTa BBITYCKHOH KBann(UKaIuOHHON paboTh

HpOI/ISBOJ]CTBeHHaﬂ IIpaKTUKa (HpeZ[,Z[I/Il'lJ'IOMHaSI HpaKTI/IKa)

[TpousBoacTBeHHAas MpakTHKA (HaAydIHO-HCCIIeA0BaTeIbCcKas padoTa)

3. KOMIIETEHLIMY OBYYAIOILETOCS, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMTTINHBI
(MOZY.JIA)

OIIK-3: Cnioco0eH npoBOAUTH H3MePEeHHUA M HAOII0IeHHs], 00padaTHIBATH U MPEICTABIATH IKCIIEPUMEHTAJIbHbIE
JIaHHbIE

3HaTh:

21)'[5[ JOCTUKCHUA OIIK-3.1: OCHOBHBIC TIOHATHS U pa3aciibl (1)I/ISI/IKI/I AUCIICPCHBIX CUCTEM, METOAbI SKCIICPUMCHTAJIBHOT'O
HCCIICAOBAHUA MaTEPHUAIOB

YMmers:

Jnsa noctuxenus OIIK-3.2: opraHu30BbIBaTh UCCIACIOBAHUS CTPYKTYPBI U CBOMCTB HAHOCTPYKTYPUPOBAHHBIX MATEPUAIIOB
OCHOBHBIMH METOJJAMU

Baagern:

Hnsa noctrxenust OIIK-3.2: HaBpIKaMy 3KCTIEPUMEHTATBHOTO UCCIEIOBAHUS CTPYKTYPbl HAHOCTPYKTYTPHPOBAHHBIX
MaTepHaJIOB; IPEACTaBICHHS SKCIIEPHMECHTAIBHBIX PE3YIIbTaTOB
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OIIK-1: Cnioco0eH pemathb 3a1a4u NpoheccHoHATbHOI eI TeJIbHOCTH HA OCHOBE IPMMEHEHUs eCTeCTBEHHOHAYYHBIX
U 00IenHKeHEePHBIX 3HAHUI, METOI0B MATEMATHYECKOI0 AHAJIN3a U MO/ eJTUPOBAHUS

3HaTh:

Jns moctmxenns OIIK-1.1: ocHOBHBIE TOHATHS U pa3/Ielibl MaTePHAIOBECHIUS;, METOIBI HCCICIOBAHNS CTPYKTYPHI
MaTepHuaioB

YMmers:

Js noctmxenns OIIK-1.2: nmpuMeHATs OCHOBHBIC (hOPMYIIBI, 3aKOHBI (PH3UKN HAHOCTPYKTYPHPOBAHHBIX MATEPHAIOB IS
UCCIEI0BAaTENbCKUX PAbOT;

Baanernb:

Juns noctrxenns OITK-1.3: HaBBIKOM peIlIeHUs] KOHKPETHBIX HHXKCHEPHBIX U (DH3MYCCKHX 3a1a4.

B pe3yibTaTe 0CBOEHHSI JUCHMILINHBI 00y4Yal0LIUIICS 10J2KEeH

3.1 |3narn:

3.1.1 | ocHOBHBIC IOHATHS U pa3acibl (I)I/ISI/IKI/I AUCIICPCHBIX CUCTEM, METOAbI SKCIIEPUMCHTAJIbHOI'O UCCIICAOBAHUA
Mare-puajioB

3.2 | YMmeTh:

3.2.1 | mpUMEHATH OCHOBHBIE ()OPMYIIBL, 3aKOHBI (PU3UKH HAHOCTPYKTYPHPOBAHHBIX MaTEPHAIIOB IS
HCCIIENOBATEIBCKUX PA0OT;

3.3 | Banagern:

3.3.1 | HaBBIKOM PECHICHUA KOHKPETHBIX NHKCHCPHBIX U (bl/ISI/ILIECKI/IX 3aaad.

4. OFLEM JUCUUILINHBI (MOLY.JIST)

O6wasn TpyaoemKocTb 43ET
YacoB 1o yueOHOMY IIaHy : 144 Bunel koHTpONS B cemecTpax:
B TOM YHCJIE
AyIUTOPHBIE 3aHATHS : 68 9K3aMEeHBbI 6
camocTosTeNnpHas pabora : 47
4acoB Ha KOHTPOJIb : 18
KOHTaKTHas pabora: 79
HKP: 11

5. CTPYKTYPA U COJAEP)KAHUE JUCLHHUIIIMHBI (MOYJIS)

Kon HanmeHoBaHue pa3ienoB u TeM /BUJ 3aHATUS/ Cemect | YacoB Jluteparypa
3aHATH p / Kype
Paznen 1. Beenenue
1.1 MarepuanoBeieHUe U MPUMEHEHHE MaTepranoB. Kinaccupukariys 6 4 JIT.1JI1.2 JI1.3
JICTIEPCHBIX cucTeM /JIex/ JI1.4 J11.5J12.1
J12.2J712.4
313233
1.2 Uccnenoanue 3akOHOMEpHOCTEN (ha30BbIX MPEBPAIICHUN B 6 6 JIT.1JI1.2 JI1.3
HaHOCTPYKTYPHPOBAaHHBIX MaTepraiax /J1ad/ JI1.4 J11.5J12.1
J12.2J12.4
313233
1.3 Kraccuukanus MaTepHaIoB [0 TEXHUIECCKOMY Ha3HAUYCHHIO. BUITBI 6 19 JIT.1JI1.2 JI1.3
MaTepPHUAJIOB: 3011, T€JIU, CYCIIEH3UH, KOJUIOUIHbIE PaCTBOPSI, JI1.4 JI1.5J12.1
(bymIepeHsl, yriaepoaHsle HAHOTPYOKH, bnomemOpans! /Cp/ J2.2J12.4
21323354
Pa3znen 2. MeToAbl CHHTE3a HAHOPAa3MEPHBIX MAaTEPHAJIOB
2.1 MexaHnocunres /Jlek/ 6 2 JI.1JI1.2 J11.3
JI1.4 J11.5J12.1
J12.2712.4
01323354
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2.2

Merton ¢uzndeckoro aucnepriuposanus /JIex/

JI1.1 J11.2 J11.3
JI1.4 J11.5J12.1
J12.2J12.4
01223354

2.3

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

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

2.4

Crioco0BI KOHCOJTMIAIIMN HaHOPAa3MEPHBIX TOPOIIKOB /JIex/

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

2.5

Hccnenoanue JAUCTICPCHOI'O COCTaBa C MOMOIIBIO MUKPOCKOIINH /J1a6/

JI1.1 J11.2 J11.3
JI1.4 JI1.5J12.1
J12.2 J12.4J13.1
JI3.2
01023354

2.6

Mertoap! muctieprupoBanus. /Cp/

16

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2 712.4J13.1
JI3.2
01323354

Paznen 3. ®U3NKO-XUMHYECKUE OCHOBBI OJTyYeHUST
HAHOCTPYKTYPHBIX MaTepPHAJIOB

3.1

®dopMupoBaHIe HAHOMATEPUAJIOB 110 MEXaHU3MY «CHU3Y-BBepX». /JIex/

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

32

dopMupoBaHIEe HAHOMATEPUAIIOB IO MEXaHI3MY «CBEpXy-BHU3 /JIek/

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2J712.4
013233

Pasnen 4. Bausinue pa3mepa 3epeH U rpaHul pa3jiesia Ha CBOWCTBA
HAHOMATEPUAJIOB

4.1

Oco0OeHHOCTH TePMOINHAMHYECKUX CBOICTB HaHOCpen /JIek/

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

4.2

CTpyKTypa HaHOpa3MEpHBIX MaTepraioB. XapaKTePHCTHKA
JICIEPCHOCTH HaHOMaTepraos /JIex/

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

4.3

IToBepxHOCTH, TPAHHIIBI, MOP(OIOTH HAaHOMAaTepHaIoB /JIex/

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

44

TemnoBsie QJICKTPUUICCKHE CBOICTBa HaHOMaTEpUuajaoB /Jex/

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

4.5

®deppomMarHuTHbIC CBOMCTBA HaHOMAaTepHasioB /JIek/

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2J12.4
013233
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4.6 Juddy3ust B HaHOMaTepuanax. XUMHUYECKHE CBOMCTBA 6 2 JIL.1JI1.2 JI1.3
HaHOMaTepuanos /Jlex/ JI1.4 JI1.5J12.1
J12.2712.4
313233

4.7 MexaHndecKHe XapaKTepPUCTHKH JUCTIEPCHBIX cpexn /JIek/ 6 2 JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
2.2 712.4
5102233

4.8 BnusiHue nucnepcHOCTH Ha YIpyro-npoYyHOCTHBIE XapaKTePUCTHKHI 6 4 JIT.1JI1.2 JI1.3
HaHOCTPYKTYPUPOBaHHOTO MaTepuaia /J1ad/ JI1.4 J11.5J12.1
J12.2 J12.4J13.1
JI3.2
3103233

4.9 HccnenoBanue ynpyro-npo4HOCTHBIX XapaKTEPUCTUK C IPUMEHEHUEM 6 4 JI1.1J11.2 J11.3
ucnbITaTensHoi Mamuasl MU-20YM /J1a6/ JI1.4 J11.5J12.1
J12.2 712.4J13.1
JI3.2
313233

4.10 HccnenoBanue TUCTIEPCHOTO COCTaBa C MOMOIIBIO MUKpocKonu /J1a6/ 6 8 JI1.1 JI11.2 J11.3
JI1.4 J11.5J12.1
J12.2 J12.4J13.1
JI3.2
D192 393

4.11 | OnpeneneHue AUCIIEPCHBIX XapaKTEPUCTUK C IPUMEHEHUEM 6 8 JIT.1JI1.2 JI1.3
ceHauMeHnTomerpa /J1a6/ JI1.4 J11.5J12.1
J12.2 J12.4J13.1
JI3.2
313233

4.12 | CpoiicTBa HaHOMaTepuaoB. CBEpXIUIACTUYHOCTb. [IpuMenenue 6 4 JI1.1 J11.2 J11.3
HaHOMatepuainoB /Cp/ JI1.4 JI1.5J12.1
JI12.2 J12.4J13.1
J13.2
010232354

Pazpgen 5. Metoan! onpeje/ieHusi pa3MepoB MaJibIX YaCTHIL

5.1 DNeKTpOHHAsT MEKpOCKomus /JIex/ 6 2 JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
2.2 J12.4 12.5
J12.6
5102233

5.2 JudpakunoHHBI MeTOI, onpeaenenue (hazoBoro cocrasa /JIex/ 6 2 JI1.1JI1.2 JI1.3
JI1.4 J11.5J12.1
J12.2J12.3712.4
J12.7
013233

53 Mertoab! onpeeneHus pa3MepoB Maibix yactul /Cp/ 6 8 JI1.1J11.2 J11.3

JI1.4 J11.5J12.1

J22J12.4 J12.8
010232354

Pa3nen 6. Mnasi konTakTHasi padoTa

6.1 WnanuBuayansHble KOHCYIBTAINY, TeKyIMit KoHTpoub /MKP/ 6 11 J1.1J11.2J11.3
JI1.4 J11.5J12.1
2.2 J12.4
010232354

6. POHJ]I OIEHOYHbBIX CPEJCTB

6.1. IlepeuyeHb BU/I0B OLIEHOYHBIX CPEACTB
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OTuets! 1o 1a00paTOPHBIM PabOTaM, KOHTPOJIBHBIE PAOOTHI, BOIIPOCH! K SK3aMEHY

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS] U MHbIE MaTepPUAJIbI /ISl TEKYIel aTTecTalUl

Ha 1abopaTOpHBIX 3aHATHAX CTYAEHTHI JOJDKHBI IPEIBAPUTEIIHHO IIPOMTH HHCTPYKTAX MO TEXHUKE OE30ITaCHOCTH B
nabopaTopusx Kadenpsl GU3NKH KOHASHCUPOBAHHOTO COCTOSHHS U OBITH JOMYIIEHHBIMHU K BBITIOJTHEHHUIO JTA00PATOPHBIX
pabor.

[Tpu BEIMOTHEHNH JTAOOPATOPHBIX PAOOT CTYACHTHI JOJDKHBI 03HAKOMHUTECS ¢ METOIMYECKAMHE YKa3aHUSIMH 110
COOTBETCTBYIONMM paboTaMm. CTyZEHTHI N3yJaroT MPUHINIEI X YCTPOHCTBA pabOTEI 000PYAOBaHUS M IPHCTYIAIOT K
BBINOJIHEHHIO pabOTHI B IPUCYTCTBUH HHXKeHepa JabopaTopuu. 110 3aBepIeHUIo BRIOTHEHUS JIA00PaTOPHOH pabOThI
CTYAEHTHI 0(hOPMIISIOT OTYET COTIIACHO MIPUMEPY:

IMpumeps! oopmileHHs OTUETa ITO Ta00PATOPHOH paboTe

Jlaboparopras pabota Ne

Hazsanune

Paboty BeimosHMN cTyaeHT rpynmns OD-306,
OuHoit popMmbl 00ydIeHHA,

Hanpasnenus noarotosku «HanouHxeHepus»
WBanoB MBan lBanoBu4

«__» 20 1

[IpoBepu:

®.1.0. npenogasatens, 10JKHOCTD

OIICHKa

Ienb paGoOTHI:
OOBEKTHI UCCIIETOBAHMS:
MeTo 1Bl HCCIEOBAHMS:

Kparkas Teopus
B xpaTkoif TeopHN H3TIaraloTCs TEOPETHIECKIE OCHOBBI, HCOOXOANMBIC IS BEITTOJTHEHHS Tab0paTOpHON paboThl, 06paboTke
HOJTy4YEHHBIX Pe3ylIbTaTOB.

PesynbraTsl

HpI/IBOHSITCSI MU3MEPEHUA, OCHOBHBIC MAaTEMATUYCCKNEC BBIKJIAAKU 06pa6OTKI/I JAHHBIX, rpa(bnquKoe
MpeAcCTaBJICHUEC PE3YyIbTAaTOB.

BriBoast
OO6cyXIeHUE U BBIBOBI IO paboTe
[Ipumepsl BOITPOCOB 17151 KOHTPOJILHOH paboThI

1. Omnwucats OCHOBHBIE METOABI ONYYEHUS HAHOCTPYKTYPHPOBAHHBIX MaTEPUAJIOB.
2. OCHOBHBIE Y3IIbI PEHTT€HOBCKOTO AU(paKTOMeETpa.

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3a1aHUA 1JI l'[pOMe)KyTO‘{HOﬁ aTTeCTallum

Bormpocsl k 3x3aMeny

JucriepcHasi cucreMa (HaHOCHCTEMA)

Knaccudukanust TUCTIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHHIO
Kiaccudukanust AMCIEPCHBIX CHCTEM 10 pa3Mepam
Krnaccupukamust TUCTICPCHBIX CHCTEM I10 MEPHOCTH

MeTo/1bI MOTYdCHUsSI HAHOPA3MEPHBIX MAaTCPHAIOB

MeTo/1 MEXaHUUYECKOTO HU3MENbYUCHUSI

SAIRANE I
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6oyas nporpamma aucruiuinHbl "MatepualioBe/iIcHue HAHOMATEPHAIOB U HAHOCUCTEM" 110 HATIPABJICHHIO
noarotoBku (crermaibiocti) 28.03.02 "HanoumkeHnepus" HampasieHHOCTH (npoduito) HanoTexHoMOTHU B crp. 8
matepuanoseneaud ®I'bOY BO «Henl'V»

7. Merto MHTEHCHBHOM IUIACTHYECKO nedopmanun

8. INomydyeHne MaTepualoB MEXAaHHUECKUM BO3AEHCTBHEM pa3lIUYHBIX Cpe]
9. MeTo XMMHUYECKOTO AUCTIEPTUPOBAHUS

10. Cr1oco0BI KOHCOTMIAIIMH HAHOPa3MEPHBIX TTOPOIIKOB

11. DHU3UKO-XMMHUYECKHE OCHOBBI TOJy4eHHsI HAHOCTPYKTYPHPOBAHHBIX MaTepHa-IoB
12. ®DopMHUpOBaHIEe HAHOMATEPUAJIOB [0 MEXaHU3MY «CHH3Y-BBEPX»
13. ®dopMupoBaHIe HAHOMATEPHAJIOB [0 MEXaHU3MY «CBEpXy-BHHU3
14. OCoOEHHOCTH TEePMOANHAMHYECKHX CBOHCTB HAaHOCPEX

15. CTpyKTypa HaHOpa3MepHBIX MaTEepUaIoOB

16. XapaKTepUCTUKU JUCIEPCHOCTH HAHOMAaTEpPHAIoB

17. IToBepxHOCTH, TPaHUIEI, MOP(HOIOTH HAHOMATEPHAIOB

18. DJeKTpUYecKre CBOMCTBA HAHOMATEPHAIOB

19. MarHuTHbIe CBOMCTBa HAHOMAaTEPHUAIOB

20. TeruoBbIe CBOICTBAa HAHOMATEPHAJIOB

21. OnTHueckyue XapakTepUCTUKU HaHOMAaTEpUalloB

22. XYMHUUECKHE CBOMCTBA HAHOMATEPUAIIOB

23. CTabWILHOCTh HAHOCTPYKTYP

24. MeTto1bl M3y4eHHsI CBOMCTB HaHOMAaTEpUAJIOB

25. HccnenoBanue pa3MEpHBIX XapaKTEPUCTHK

26. OmnpeneneHue IEMEHTHOTO COCTaBa

27. Omnpenenenue $ha3o0BoTro cocraBa

28. Mertoabl n3ydeHusl MOBEPXHOCTH HAHOMATEPUAIIOB

29. [IpumeHeHne HaHOMAaTEpUAIOB

6.4. Kpurepun oueHuBaHus

Texymuii KOHTPOJIb TEOPETHYECKUX 3HAHUN MPOU3BONTCS B BUJE KOHTPOJBHBIX M OTYETOB I10 JJAOOPATOPHBIM 3aHATHSM.
Homep BapuaHTa BBIIIOJIHEHHS 1a00OPAaTOPHOM pabOTHI Ha3HAYaeTcs npenoaasareneM. KoHTpobHBIE paboTH,
TpeycCMaTPHUBAIOIIHE IPOBEPKY TEOPETHICCKUX 3HAHHH, BKIFOYAIOT 1BA TEOPETHUECKUX BOIpOca. Y CIENTHBIH OTBET Ha
TEOPETHIECKUH BOMPOC U BRIOTHEHHE Ta00PATOPHBIX pabOT BIUSIOT HAa JOMYCK K SK3aMCHY.

CryzeHT oIycKaeTcs K 9K3aMeHY B Cllydae HaJIM4Msl BCEX JICKIIMOHHBIX MAaTepPHalIOB, a TAKKe IPH cljade OTYETOB 10 BCEM
nabopaTopHEIM paboTaM, BEITOTHEHHBIX 3a yaeOHBIH mporiecce.

Ha sKk3aMeHe CTyeHT ToJTyJaeT OIEHKY «YOBIETBOPHUTEIRHOY» B CIIydae YCHEHIHON CaYN «TEOPETHIECKOTO MUHIMYMAaY,
KOTOPBIN BKJIFOYAET: 3HAHUE KJIAaCCH(HKAIMN JUCIIEPCHBIX CUCTEM, BIMSIHHUE Pa3MEPHBIX 3((EeKTOB Ha CBOICTBA
HaHOMAaTepHaJIoB (OTBET XOTs ObI Ha OAMH BOIPOC B OHIIETE).

OmeHKa «XOpOIIo» — CTYAEHT TBEPAO 3HAET yaeOHO-NPOrPaMMHBIA MaTepual, TPaMOTHO H TI0 CYIIECTBY M3J1aracT ero, HO
IPU 3TOM JOITYCKAIOTCS He TPpyOble OMMOKY IPH OTBETE (OTBET HA ABa BOIpOca B Omiere).

OLeHKa «OTIMYHO» — CTYAEHT JIOJDKEH IPOAEMOHCTPUPOBATh OTIMYHOE 3HAaHUE MaTepuaa, Kak JICKINOHHBIX 3aHATHH, TaK
U TeM, BBIHOCHMBIX Ha CAMOCTOSTEIbHOE 00y4IeHHe, OTBETHB Ha BCE BOTIPOCHI B OMIIETE.

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHE JIUCIIUITJIMHBI (MO 1Y JIS)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi IuTEpaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | PxeBckas C. B. MarepuasnoeieHre: Y4eOHUK IS BY30B: y4COHUK Mocksaa : Jloroc, 9BC
(https://biblioclub.ru/index.php?page=book&id=89943) 2006
JI1.2 | Bonkos I'. M. OO0beMHbBIC HAHOMATEPHAIBL: yaeOHOE TTOCOOUE ISt BY30B Mockaa:
KuoPyc, 2011
JI1.3 |T'yceB A. U. HanomaTepuaisl, HAHOCTPYKTYpPbl, HAHOTEXHOJIOIUU Mocksa :
Dusmatiut, 2007
JI1.4 | CmupnoB B.1. ®duznyeckrie OCHOBBI HAHOTEXHOJIOTUH U HAHOMATEpUaJIb: Bomnornaa : Uadpa 9bC
yaebHoe mmocooue -Nmxenepns,
(https://znanium.com/catalog/document?id=434808) 2023
JI1.5 |[psaxun E. K., Hanomatepuaibl 1 HAHOTEXHOJIOTHHU: YIeOHUK JUI BY30B CaHKT- 3BC
Bonorxkanuna C. A., | (https://e.lanbook.com/book/323648) IetepOypr :
ITerxoma A. I1., Jlanp, 2023
I'anzynenko O. 1O,
Iox p. I1.

7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
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MUMWHOBPHAYKHN POCCHUU

denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
y4pekaeHHe BBICIIEro 00pa30oBaHus

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouas nporpamMmma JMCHUTIIMHBL "MaTepI/IaJ'[OBeZ[eHI/Ie HaHOMaTE€pUaioB U HaHOocucTeM' 110 HaIpaBJICHUIO

noarotoBku (crermaibiocti) 28.03.02 "HanoumkeHnepus" HampasieHHOCTH (npoduito) HanoTexHoMOTHU B crp. 9
matepuanoseneaud ®I'bOY BO «Henl'V»
ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | EropoBa E. B., DU3NKO-XUMHUYECKHE OCHOBBI HAHOTEXHOJIOTHHA: PYKOBOJICTBO K WBanoBo : 9BC
IMonenos 1O. B. IIPAKTUYECKUM 3aHITUAM UrxrTy, 2009
(http://e.lanbook.com/books/element.php?
pll_cid=25&pll1_1d=4510)
JI2.2 | T'opoguuuenko B. MarepuasnoBeeHue: MPaKTUKyM: yaeOHOe TTOco0He Mocksa : Jloroc, 9BbC
W., HaBunenko b. (https://biblioclub.ru/index.php?page=book&id=89915) 2006
10., Ucaes B. A,
PxxeBckas C. B.,
IIsenos 1. M.,
Sauenko I'. A.,
Pxesckas C. B.
JI12.3 | Knanos I'. C., Pentrenorpadus MetaJioB: yaeOHOE TocoOne Mockga, 9bC
Ymanckwii . C. (https://biblioclub.ru/index.php?page=book&id=103647) Jlenunrparn :
I'ocynapcTBeHHO
€ Hay4qHO-
TEXHUIECKOE
M3JaTeIbCTBO
JUTEPATYPHI MO
YEpHOU U
LIBETHOU
METaJUTypTHH,
1941
J12.4 |Tapudymmun . A.,, | MaTtepuanoBeicHUE U TEXHOIOTUSA KOHCTPYKITMOHHBIX Kazans : 9bC
Arorios P. 111, MaTepHaJIOB: y1eOHO-METOIYECKOe TOCoOme Kazanckuit
Kunsaxos B. B. (https://biblioclub.ru/index.php?page=book&id=258639) HaIMOHAJIbHBIN
HCCIIeIOBATENbCK
3471
TEXHOJIOTHYECKH
1 yHUBEpCUTET
(KHUTY), 2013
JI2.5 | SAcaukos U. C., CxaHupyoliast 3JIeKTPOHHAsT MUKPOCKOITHUS 1 Mockaa:
Iomynun B. 11, PEHTIEHOCIEKTPANIbHBI MUKPOAHAINU3 B IIpUMepax Texuochepa,
®unatoB A. M., MPAKTUIECKOTO MPUMEHEHUs: ydeOHOe TocoOHe AT BY30B 2009
Vnbsanenkos A. T'.,
Kpumran M. M.
JI2.6 |Ilanosa T. B. CoBpeMEHHbIE METO/Ibl UCCIEJOBAHNUS BELIECTBA: 3IEKTpOoHHAast U | OMck : OMckuit 9BC
ONTHUYECKasi MUKPOCKOMHS: y4eOHOe mocodue TOCYIapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=563044) 1l YHUBEPCHUTET
M. ©.M.
JlocToeBckoro
(OmI'Y), 2016
JI2.7 | Monuna JI. H. Pentrenorpagus. KauecTBeHHBIH peHTreHO(ha30BbIi aHAIN3: TromeHs : 9BC
ydaeOHOe mocooue TromeHckuit
(https://biblioclub.ru/index.php?page=book&id=567437) TOCYIapCTBEHHBI
1 YHUBEpPCUTET,
2016
JI2.8 | byrT 1O. M., [ToptnanaueMeHT: (MUHEPATIOTHYECKUN U TPAHYJIOMETPHUUECKUN Mockaa : 9bC
Tumames B. B. COCTaBBI, MPOIECCHl MOTUPUIIMPOBAHYSI U TUAPATAIIUH ) Crpoitnzgar,
IpaKTHYECKOe TocoOue 1974
(https://biblioclub.ru/index.php?page=book&id=607341)
7.1.3. MeToanueckue pa3padoTku
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
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Pa6oyas nporpamma aucruiuinHbl "MatepualioBe/iIcHue HAHOMATEPHAIOB U HAHOCUCTEM" 110 HATIPABJICHHIO
noarotoBku (crermaibiocti) 28.03.02 "HanoumkeHnepus" HampasieHHOCTH (npoduito) HanoTexHoMOTHU B crp. 10
matepuanoseneaud ®I'bOY BO «Henl'V»

ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI3.1 | ®aznutouHoBa A. I'., | MarepuanoBeneHue: npakTUKyM YemnstOuHCK:
Coxonosckuii B. B., H3zparenscTBO
Xosgaiino B. B. YenssOuHCKOTO
TOCYIapCTBEHHOT
O YHUBEpCHTETA,
2017
JI3.2 | JIymunkas 0. A, JlnarHocTuka CTpYKTYpBI U CBOMCTB MaTepUalIOB: ydeOHO- YenstOuHCK:
®dazmuraunosa A. T'., | MeToauUeckoe mocooue UsnarenscTBO
Xogaiino B. B. UYemnstbuHCcKOTO
rOCYJapCTBEHHOT
0 YHUBEPCHUTETA,
2017

7.2. IlepeueHsb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"

D1 | Jlanb [DnekTpoHHBIH pecypc] : anekTpoHHO-0nbInoTeuHas cucrema (ObC) / m3natenscrBo Jlane. URL:
http://e.lanbook.com/

92 | YHuBepcuTeTckas Oubianoreka oHIaiH [DIeKTPOHHBIN pecypc] : aneKTpoHHO-6ubmuoTeynas cucrema (ObC) / OO0
Jupextmenua [Maomumunar. URL: http://biblioclub.ru/

93 | IOpaiT [DnekTpoHHbIH pecype] : anekTpoHHO-0nbaroTeuHas cucrema (IbC) / m3natensctBo FOpaiit. URL:
https://biblio-online.ru

34 |eLIBRARY.RU [OnexTpoHHSIH pecypc] : anekTpoHHast bunbanoreka / Haya. samexrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 llepevyenb HHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpamMmHoOe obecrieyeHue

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

LibreOffice

1O Kaspersky

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DneKkTpoHHBIN KaTanor HaydHoU Oubmmotekn Yenl'Y [DnekTpoHHbIi pecype] : 6a3a nanubix / Yensio. roc. yH-T. —
Yenstounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
sypHanel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum nocrymna: Toneko u3
CeTH yHuBepcuTeTa. — TeKCT : 3JeKTPOHHBIN.

3. Web of Science : MynpTHANCIUIIINHAPHAS pedepaTHBHAs 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pexxim gocryma:
N5 3apeructpup. noas3oBateneit Yenl'Y. — TekcT : aMeKTpOHHBIH.

4. Scopus : pedeparusHas 6a3a qaHHbIX / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexum goctyna: s
3apeructpup. nojp3oBateneid Yenl'Y. — TeKCT : 3ME€KTpOHHBIH.

5. Springer Link : [caitr]. — URL: http://link.springer.com/ — 5I3. anri. — PexxuM nocTyma: 1uis 3aperucTpup. MoJIb30BaTenei
Uenl'Y. — Tekcr : 3IeKTPOHHBIH.

8. MATEPHAJIBHO-TEXHMYECKOE OBECIIEYEHHME JUCIIMITJINHBI (MOJY JIA)

OcBoeHue JAUCHUIUIMHBI OCYHICCTBJIACTCS B yqe6H0171 ayaJUTOpHHU IIEPBOI'0 KOpIIyCa, paCC‘{HTaHHOﬁ Ha 25 CTYACHTOB.

JUis yCIemHOro OCBOSHUSI IUCIUILTHHEI ayTUTOPHUS JOIKHA OBITH 000PY-I0BaHA MYIbTHMEIUHHBIM KOMIIIEKCOM B 9KPaHOM
JUISL IEMOHCTPALUY CAalIOBBIX NIPe3eHTalN.

Vcnionb3ytoTes 3eKTPOHHBIN YUTANbHBIN 3211 HaygHoU Oubnuorexu YenlyY (aynutopus 206) u yuebHas naboparopust
BBIYMCIIATENBHON (U3UKH Kadenpbl TeopeTndeckor pusnku (ayauropust 222) Uit caMOCTOSITEIbHONH paboThI CTYIEHTA,
OCHAII[EHHBIE IEPCOHATBHBIMI KOMITBIOTEPaMH, MyJIbTUMEIUIHON anmapatypoi. B aymuropusx obecrieueH J0CTyI K
Pa3IUYHON CIPaBOYHOM JIUTEpaType, SHIUKIONEAUAM, OMOIHOTrpahMueCKUM U ITOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
MH(OPMaLMOHHEIM pecypcaM «HTepHeT».
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Pa6ouast nporpamma aucoumumHel "MartepranoBeneHre HaHOMATEePUaIOB M HAHOCHCTEM' 110 HAIIPaBJICHUIO
noarotoBku (cnenuansHocty) 28.03.02 "HanoumkeHepus'" HanpasieHHocTH (poduinto) HanoTexHoI0THY B
matepuanoseneaud ®I'bOY BO «Henl'V»

crp. 11

Ha xadenpe ¢pu3nku KOHICHCHPOBAHHOTO COCTOSIHUS MMEIOTCS CTIEI[HaIN3NPOBAHHEIE TA00PAaTOPHH:

JlabopaTopust peHTIeHOCTPYKTypHOTO aHanu3a Nel26, L{eHTp KOJIeKTHBHOTO MoJib30BaHus «HaykoeMkue TexHomorum» 126

B, 126 T

PentrenoBckuii nudpakromerp JIPOH-3, peHTreHOBCKMIA TOPOUTKOBBIH qudpaktomerp Bruker D8 Advance, maposas

MmenbHULa FRITSCH, snepro-aucnepcuonssiil peHTreHoBekuil ciekrpoMerp ARL QUANT X, KoMIBIOTEpPHI €

CIeIMaTU3UPOBAHHBIM IPOTPaMMHBIM OOecIIeueHueM — 5 mT.,

JlabopaTopust anekTpoHHOM MHUKpockoruu Nel21, 123

OnexTpoHHbIN MUKpockonn YOMB-100K, Bakyymuslii noct BYII-4, ckanupyromuii anektponHslii Mukpockon JEOL JSM-
6510LA, Baxyymuslii moct BYII-4, Bakyymustii noct JEOL JEC-3000FC, atomusIi cunoBoit Mukpockon Nanoeducator II,

KOMIIBIOTEPHI C IPOrPaMMHBIM O0ecTieueHreM — 2 IIT.

Jla6opartopus da3oBsx npepamenuit Nel31

HepusaTorpadsr Q-1500, Q-1000, curxpoHHbIH TepMudecknii ananu3atop Netzsch STA 449 Jupiter, xpomartorpad,

(hoToKamopuMeTp, ONTUIECKHH MUKPOCKOH, MeTaitorpadmaeckue mukpockonsl METAM PB u JIB, porocenumenTomerp,
MHUKpOTBEpAOMEp, UcbiTaTenbHas MamnHa MU-20Y, mydensHas neus Crout 10/11, moct nepemennoro Toka P5030, npece

ruapasngeckuit [1T'P-10, koMIbioTeps! ¢ IporpaMMHBIM o0ecriedeHIeM — 2 IIT.

CoBmectHas ¢ UPD PAH (r.Mocksa) nabopatopusi « Ou3uKkyd MarHuTHBIX siBieHui» Ne 101(4)

YcraHOBKA MTaBUIIBHAS DJIEKTPOAYroBasi, ¥ CTa-HOBKA JJISI H3MEPEHHUsI MATHUTOKAIOpUIEcKOTo 3¢ dexTa, Haoc BaKyyMHBIH

2HBP, kprorenHas cucteMa Uil aBTOHOMHOW YCTaHOBKH TI0 H3MEPEHUIO MarHUTOKAJIOpHYecKoro 3 dekra, cucreMa

BaKyyMH3aIllH [T aBTOMaTH3NPOBAHHOHN YCTAaHOBKH IT0 H3MEPEHUIO MaTHUTOKAJIOPHIECKOTO 3 peKTa, ycTaHOBKA IO
YIBTPATOHKOH Hape3ke CINIaBOB, 1abopaTopHbi BakyymHbIH Hacoc HVP8 (HUMM VAC CIIIA), koMIbIOTepH! — 3 MIT.

9. METOAWYECKHUE YKA3AHUS AJISA OBYYAIOIIUXCS 1O OCBOEHUIO JUCHUITIJIMHBI (MOAYJIS)

HpI/I NU3y4CHUHN IIaHHOI>'I AUCIUTUINHBI UCIOJIB3YIOTCA JICKITMOHHBIC, TPAKTUYCCKUE 3aHATUA U CAMOCTOATEIIbHAA pa60Ta

crymeHTa. Ha neKIMOHHBIX 3aHATHAX MIPEIoAaBaTeNb H3IaraeT OCHOBHOE COJlepKaHue TeM mporpaMMsl. [IpopaboTky

JICKIIMOHHOTO MaTepurasia )XCJIaTCIbHO IMPOBOANUTD KaK IMOCIIC KaXKI0I'0 3aHATHs, TaK U 110 3aBCPIICHUIO TEMBI. 9TO MO3BOJIUT

CBA3aTb BOCAWHO IMOJYUCHHBIC CBEACHUA U COCTAaBUTD LICIIbHYIO KAPTUHY.

Ha 1a6opaTOpHBIX 3aHATHAX PACCMATPHBAIOTCSI OCHOBHBIC METO/IBI 3KCIEPUMEHTAIBHOTO MCCIICIOBAHIS CTPYKTYPHI H

CBOICTB MaTepuaioB. PekoMeHayeTcs 1me-pesl Kask/(bIM J1Ja00paTOPHBIM 3aHATHEM O3HAKOMUTHCS C TEOPETHYECKUMHU
OCHOBAaMH 3KCILTyaTal[u1 IPUOOPOB, YTO MO3BOJIMT Jy4IlIe YCBOUTH X0 PaOOThI 3KCIIEPHMEHTAIBHOTO HCCIICI0BAHUS

CBOIICTB MaTepHaoB.

BaXHBIM MOMEHTOM IPH U3Y4CHUH TI000H AUCIUIUTHHEI SBJISETCS OpPraHU3AIIs CAMOCTOATEIbHON paboThl. IIpu ocBoeHHH

Matcpuraia HE CIICAYET CTPEMUTHCA K MEXaHUYCCKOMY 3alIOMUHAHNIO ITPUBCACHHBIX onpez(eneHHﬁ, (bOpMyJ'IPIpOBOK u

TIOJIOKEHHMH, ecin TpeOoBaHM K BaM mpsMo He yka3siBaioT Ha 3T0. BrionHe s exTrBHOI MOKET OKa3aThCs IMOMBITKA
TIOHSATH CYTh SIBIICHHS, BEIPA0OTaTh CBOE OTHOIIEHHE K HEMY, OTIMPAasiCh Ha MaTepUall, COJACPKALIUNACS B PEKOMEHIOBAHHON
murepartype. CkazaHHoe 0coOeHHO 3P HEKTUBHO, KOTAa peyub UET O TAaKUX TPEOOBaHMAX, KaK «IIOHUMAET» WU «UMEET
npezcrasieHne». Hanportus, ecnu Bl nMeeTe 1ie10 ¢ TpeOOBaHNEM K AESATEIBHOCTH «IOJKEH YMETEY, TO PeKOMEHIYeTCst
MIOYIPaKHATHCS B COOTBETCTBYIOIIEM BHJIE JEATEIHHOCTH. Bee 3TO MMeeT HemocpeCTBeHHOE OTHOIICHHUE K IIOATOTOBKE K

TMPAKTUYCCKUM 3aHATUAM.

Cpe,I[CTBaMI/I 06y‘l€HI/IH SIBJISIFOTCSL: ©a30BBII y‘le6HI/IK, JOIIOJTHHUTCIIBHBIC mocooust IJI OpraHu3alu CaMOCTOSITEILHOM

paboTHI CTYIEHTOB.

JUis u3ydeHus: TUCIIUIIIMHEI IPEYyCMOTPCHBI IIPOBEACHNE JIEKIIMOHHBIX U JJAOOPATOPHBIX 3aHATHI, a TakKe

caMocCTosATeNbHas paboTa CTYJEHTOB.

JleKIMOHHEIE 3aHATHS 00ECIICINBAIOT TEOPETHYCCKOE H3YICHHE TUCHUIUTAHBL. OCHOBHBIMH METOJIAMH O0YIEHHS SIBIISIOTCS
WHPOPMAIIMOHHO-00BSICHUTENLHBIN 1 MTPOOJIeMHBIH. Ha JeKknusx n3iaraercsi OCHOBHOE COIepKaHHe TeM MPOTPaMMBI, ITPO-

BOIUTCA aHAJIU3 OCHOBHBIX MMOHATUH 1 METOJ0B, paCCMAaTPUBAIOTCS IPUMEPHI.

Ha60paTopHHe 3aHATHSA CIYKAT IJIA 3aKPEIIJICHUSA TCOPETUYCCKUX OCHOB, M3J1ara€MbIX Ha JICKIUAX. Ha 3anstusx

o0ydJaeMBIe OBJIa/ICBAIOT OCHOBHBIMH METOJAMHU SKCIIEPUMEHTAIHHOTO HCCISIOBAHNS CBOMCTB U CTPYKTYPhI MaTepHaIoB.
Jl1g npoBeIcHNs TEKYLIEr0 IPOMEXKYTOYHOIO KOHTPOJI PEKOMEHIYETCSI PETY/SIPHO IPOBOUTH MUCHMEHHO-YCTHBII OIIpOC

Ha 10 — 15 MuHYT, B KOHIIE KOO0 pasena —KOHTPOJIbHYIO paboTy. CrucreMa KOHTPOJIBHBIX MEPOTIPUATUHN TOJIKHA

obecrieunBaTh O6’E>€KTI/IBHyIO OIICHKY 3HAHWH U HaBBIKOB CTYACHTOB, CII0COOCTBOBATH MOBBIIICHHIO 3(1)(1)6KTI/IBHOCTI/I BCEX

BUJIOB YUeOHBIX 3aHATHUH, BKIFOYasl U CAMOCTOSITEIBHYIO padoTy.
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Jlnis opraHU3anuy CaMOCTOSATETBHON pabOThI CTyAEHTAM CIEAyeT IIOPEKOMEHI0BAaTh METOMIECKIE MaTCPHAIIEI,
umeroruecst B Hayanoit 6uonuorexe YenlY. Heo6xoaumo NOAUYEpKHYTh, YTO IS CTYACHTOB MPOBOIATCS KOHCY/IbTAIIUH,
Ka)KI0MY CTY/ICHTY IIPA HEOOXOIMMOCTH MOTYT OBITh BBIIAHBI HHANBHIYaJIbHBIC 331aHHS JUIS CAMOCTOSITENIBHON PabOThI,
TIO3BOJISIONINE YIITyOJICHHO M3YIHUTh OTJCTBHBIC TeMbI UCIIAIUINHEL.

Kpome Toro, He00X0IMMO HCII0NIB30BAaTh AKTHBHBIC M HHTEPAKTUBHBIC ()OPMBI IIPOBEACHHUS 3aHATHH.

K nHTepaKkTUBHBIM TEXHOJIOTUAM O0yU€HHUs, KOTOPbIE MOTYT UCIIOJIb30BAThHCS MIPH U3YUEHUH AUCIIUTLTHHEI
«MartepualioBeJeHIe HAHOMAaTEpUAJIOB U HAHOCHCTEM», OTHOCSITCS:

. HMHTEPAKTUBHBIC JIEKIIUU C CHHXPOHHBIMU Claiiamu;

. IIpOrpaMMHUpPOBaHHOE 00Y4eHHUE, B paMKaX KOTOPOTO CTY[AEHT JOJKEH BBIMOIHUTH TECTOBBIE U IPAKTHUECKUE
3a[laHKs, TI0Ka3bIBaIOIME CTEIICHb YCBOCHUS M3y4a€MOI'0 MaTepUaa;

. ydaeOHasi AUCKyCCHs, LeJb KOTOPOH Mpolecc MOMCKa HOBOTO 3HAHMS (IIPEMO/aBaTeNb JOKEH YIPaBIsATh

MPOIECCOM TTOMCKA HCTHHBI M 00ECIEYHUTh IPAaBUIILHOCTD BEIBOIOB. ).

B cnyyae npuMeHeHus Tpy 00y4eHUH AUCIUILTHHEI DIEKTPOHHOTO 00Y4eHHsl, AUCTaHLIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOIICHHE 00YJarOIIMXCsI U TPEHOAaBATENsI OCYIIECTBISICTCS B PEKUME PEATFHOTO BPEMEHH (OHIIAHH-ICKIN
(BeOMHAPHI), YaTHI, BUICO-KOH(GEPESHINN | Ap.) WIH OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00yderns Moodle,
MS Office365, bopymbl, dIeKTpOHHAS TTOYTA U AP.).

ITpu 0Oy4eHny UL ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI JJIEKTPOHHOE 00y4eHHUE, TUCTaHIMOHHBIC
00pazoBaTeNbHBIE TEXHOJIOTHH MPEIyCMaTPHBAIOT BOSMOXXHOCTH IIpHeMa-Tiepeiaui HHPOPMAIUX B JOCTYITHBIX JUIS HUX
topmax.

Peanu3anust UCHUILUIUHBI C TPUMEHEHUEM 3JIEKTPOHHOTO 00ydeHH s, TUCTaHIIHOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUI (1anee
— 30, I0T) ocymiecTBnsieTcss Ha OCHOBaHHUU «[10JI0KEHNUS O pean3alii OCHOBHBIX U JIOTIOJTHUTEIBLHBIX 00pa30BaTeIbHBIX
MpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00ydeHNS M IUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI B (heepaaIbHOM
TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTENbHOM YUPEKACHUH BICIIEro 00pa3zoBanus «UensOMHCKUN rocynapCTBEHHbIH
yHHBepcHUTeT», «I1o0KeHNs 0 TopsiKe 3aueTa 00YJaOMUMHUCS II0 OCHOBHBIM ITPO]ECCHOHAIBHBIM 00pa30BaTEIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynsTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3oBaTeNbHYIO AEATEIBHOCTD, YICOHBIX IPEAMETOB, KYpPCOB, AUCIUILIUH (MOIYIIeH), IPaKTHK, JOTOTHATEIBHBIX
00pa30BaTENbHBIX MPOIPAMM» MMOCPEICTBOM IIEKTPOHHON HH(POpMaIMoHHO-00pa3oBaTenbHOi cpeasl PTBOY BO
«Uenl'VY». B HCKITFOUHTENBEHBIX CITydasx ((hopc-Maxop U T.I1.) IPU pealin3aii 00pa3oBaTeIbHON ACATSILHOCTH C
npumeHerueM D0, JIOT Moryr npuMeHSTh KOMIIOHCHTHI, HE BXOAAIINE B TIEPEUCHB AICKTPOHHON MH(DOPMAITHOHHO-
00pa3oBaTeNbHON CPEIBL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIIMITIJIMHBI OBYYAIOIIUMHUCH C
HNHBAJINJIHOCTBIO U O'PAHUYEHHBIMU BO3SMOXHOCTSAMU 31IO0POBbS

OcBOoCHUE MUCHUIUIMHBI WHBAIMAAMH W JIAIAMH C OTPAaHHMYCHHBIMA BO3MOXKHOCTSMH 3IOpPOBBSl OCYLICCTBISACTCA C
MCIIONIb30BAHUEM CICLHAIBHBIX TEXHHYECKHX CPEICTB M HMH()OPMALMOHHBIX TEXHOJOTHH, MNPEIOCTaBIsIEMbIX PecypcHbIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOYYEHHI0 MHBAIMJIOB M JIMI C OrPaHUYCHHBIMH BO3MOXKHOCTSIME 310poBbst Yenl'V 1o
3ampocy oOydaromierocss (MOOMJIbHBIC CIICHHANbHBIE TEXHHYECKHE CPEACTBAa IS JIMI C HAPYIICHUSIMH 3pEHHS H C
HapYIICHUEM CIIyXa, aCCHCTUBHBIC MH()OPMAIMOHHBIC TEXHOJIOTHH).

ITpu HEeoOXoaAMMOCTH Ul OOYUAIOMIMXCS € HAPYIICHUSIMH 3pEHHs Ha pabOduMX MecTax Uisi MPOBEICHUS IHPAKTHUECKHX HITH
Ja00paTOPHBIX 3aHATUIl yCTaHABIMBAETCs CIELMAIBLHOE IMpOrpaMMHOe obOecriedeHne (IporpaMma pedeBOol HaBHTalWH,
peUeBbIC CHHTE3aTOPBI, SKPAHHBIC JIYIIb).

B yueGHble aymuropuu obecrieuMBaeTCs OCCHPErSITCTBEHHBIA JIOCTYN Jjis OOYYalomMXCsl C WHBAIHIHOCTBIO U C
OrpaHHYCHHBIMH BO3MOJYKHOCTSIMH 370pOBbsl. B KakIod aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMH  3/I0POBBSI, IPEAYCMATPUBACTCS COOTBETCTBYIOLICE KOJMYECTBO MECT Uil OOYYAIOIUXCS C y4eTOM
HapYIICHUHA UX 310POBBSI.

Jnst OCBOGHHMSI IMCUMIUIMHBI MHBAJIMAAM M JIMIAM C OIPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[J0POBbSI IPEIOCTABISIETCSI AOCTYI K
MEeYaTHbIM HCTOYHHKAM, MMEIOLIMMCS B HaydyHoW OuOinoreke Yenl'Y, ¢ MOMOIIBIO CrENUaibHBIX TEXHHYECKUX CPEACTB;
JOCTYI C MOMOUIBIO CICIHATBEHBIX TEXHHYSCKUX U HMPOTPAMMHBIX CPEICTB K 3JICKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 2MeKTPOHHOTO TOKyMEHTa B (hoH e HayaHOU OnbmmoTekn Yenl'Y wiv 21eKTpOHHO-ONOIMOTEUHBIX CHCTEMAX.
YueOHO-METOAMUECKHE MaTepHaibl s OOYdJaromMXCsli M3 YHCIa HWHBAIWAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3[I0POBbsl TPENOCTABISIIOTCA B (OpMax, aJalTHPOBAHHBIX K OTrPAHHYCHUSIM HX 3[0POBbS M OCOOCHHOCTSM BOCIPHUSITHUS
HHpOpMAIINH.

Jnsi MHBaNWIOB U JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCBOCHHE AMCLUHUIUIMHBI MOXET OBITh YAaCTHYHO WK
MOJIHOCTBIO OCYIIECTBIEHO C UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHA.

ITpu npoBeAeHHH MPOMEXKYTOYHON ATTECTAIMHM IO TUCHHUIUIMHE OOYJAIOIMMCS C HHBAIUAHOCTBIO U C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMH 3[I0pPOBbsI 00ECIEUMBACTCS 10 MX 3asABICHHIO NPEIOCTABICHHE B IOCTYMHOH (OpMe B 3aBHCHMOCTH OT HX
MH/IMBUYaJbHbIX OCOOEHHOCTEH HHCTPYKIMH O MOPSIKE MPOBEACHHS IMPOMEXYTOYHON aTTECTALMH, OLECHOYHBIX CPEICTB M
BO3MOKHOCTH OTBETOB Ha 3a/aHus (IHMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MUCbMEHHO MmpudToM bpaiins, ¢
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HCIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOLEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBANIHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
37I0pOBbsSI TIPEAYCMAaTPUBACTCSl HCIIOJIB30BaHUE IpefocTaBieHHbIX Yen['Y mnm  COOCTBEHHBIX TEXHHUYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJBHBIMH OCOOCHHOCTAMH. IIpm HE0OXOIMMOCTH WHBAIMIAAM H JIHIAM C
OTPaHUYEHHBIMM BO3MOKHOCTSIMU 3[0POBbsl IPENOCTABIIAETCA JOMOJHUTEIBHOE BpEMs AJI MOATOTOBKM OTBETA HA 3aJaHus,
IpoLeaypa OLEHNBAHUS PE3ybTaTOB O0YUEHNUsI MO AUCHUILTHHE MOKET IPOBOJUTHCSA B HECKOJIBKO JTAMOB.
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28.03.02 Hanoun:xkeHepus, npoguas "HaHnorexHosiornu B Mmatepuanosegenuu’', PI1J{
"MarepuanoBeieHre HAaHOMaTepUaI0B M HaHocucTeM'", 2025 r.H., ouHast hopma o0ydeHHUs

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO (PaKyabTeTa

ITporoxon 3aceganus Ne 06 ot 20.02.2025

[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

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

ITporoxon 3aceganus Ne 04 ot 18.02.2025

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 247-1
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