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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Paboyvas nporpamma auciuIuivHbL "MartepualioBe/icHie HAHOMATEPUAIOB" 110 HATIPABJICHHIO ITOITOTOBKU
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHE U TEXHOJIOTUH MaTepraioB” HanpasieHHOCTH (poduito) Duznko crp. 3
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl'Y»

1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'H) Kypca ((MaTCpI/IEUIOBe,I[CHI/IC HaHOMATEpUajaoB» COCTOUT B q)OpMI/IpOBaHI/Ie CHCTEMBI 3HAHUI B 00J1acTH
HaHOMAaTepuajaoB U HAHOCUCTEM, OBJIAJCHUN Teopneﬁ 1 METOAAMU NMOJIYUYCHHUS PA3JIMYHBIX HAHOPA3MEPHBIX MAaTCPHUATIOB.

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

1. OBrnanenne pyHIAMEHTATLHBIMU MOHSATHSIMH, 3aKOHAMH U TEOPUSIMU MaTEPUATOBEICHIS HAHOMATEPHAIIOB U
HaHOCHCTEM;
2. OBJIAJICHUE METOJAMH TEOPETHYECKOTO ¥ DKCIIEPUMEHTAIBHOTO HMCCIICIOBAaHNS HAHOMATEPHAIOB M HAHOCUCTEM.

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

OIIK-1.1. HCHOJ’IH&y@T MaTeMaTHYECKUI armapart Ojid OIMrMCaHus, aHaJlu3a, TCOPETUYCCKOI'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

ITK-1.1: 3Haet ocHOBHBIEC TPeOOBAHUS K TOCTIDKCHHIIO TEXHHYECKOTO YPOBHS U3/ICIUI N3 HAHOCTPYKTYPHPOBaHHBIX
KOMTIO3HITMOHHBIX MAaTEPUAIIOB C YU4ETOM OTIBITA BEAYIIMX OPTraHU3aluit

ITK-1.2: YMeer: aHanM3upOBaTh UMEIOIIUECS TUTEPATYPHBIE JAHHBIE IO B3aMMOCBS3HU JUCIEPCHOTO COCTaBa U CBOICTB
HAHOCTPYKTYPUPOBAHHBIX MaTEpHalIOB; 00eCIeYNBaTh COOIIONEHNE TpeOOBAHMIT CTAHAAPTOB, TEXHIUECKUX YCIOBHH U
HOPMAaTHUBHOM JOKyMEHTAallU1 Ha BCEX CTANUAX IPOCKTUPOBAHUS U3JEIUM U3 HAHOCTPYKTYPUPOBAHHBIX KOMIO3ULIUOHHBIX
MaTEpHUAJIOB

ITK-1.3: Bnageer HaBbIKaMu (POPMHUPOBAHUS TEXHUYCCKHUX 3aJaHUI Ha IPUOOPETECHUE ChIPhS M BCIIOMOTATENBHBIX
MaTepHaJIOB JUIsl IPOU3BOJCTBA HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIIMOHHBIX MAaTEpPHaIOB

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OIIOII

uxn (paznen) OIIOIT: b1.0.10

2.1 TpeOoBaHusl K NpeABAPUTEILHOI MOAT0OTOBKE 00y4Yalolerocs:

dusuka

COl'[pOTI/IBJ'ICHI/IC MaTCpruaIoB

Heopranuyeckass 1 opranu4eckas XuMus

dusnueckas XuMus

2.2 JIucuunJuHbl M MPAKTHKH, JIJISI KOTOPbIX OCBOEHUE IAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeanIecTBYIOIIEe:

Hay‘IHO-I/ICCHeZ[OBaTeJ'ILCKaH pa60Ta

Metoabl PU3NKO-XUMHUYECKUX UCCIEIOBAHUN

CHGHCCMI/IHap 10 HaIIpaBJICHUIO

®azoBbIe paBHOBECHS M CTPYKTYpOOOpa3oBaHUe

Kopposust u 3amura MeTamuion

HpCHﬂI/IHHOMHaﬂ IIpaKTUKa

ITonaroToBka K MpOIEAype 3aIIUTHI M 3aIIATa BRITYCKHON KBATH()UKAIIMOHHONW pabOTEI

dusznka IMPOYHOCTH U MEXAHUYCCKUC CBOMCTBa MaTcpruaioB

Du3nuecKre CBOMCTBA TBEPABIX TE

3. KOMIIETEHLIMY OBYYAIOILETOCS, ®OPMHAPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIMITIMHBI
(MOJYJIS)

OIIK-1: Cnioco6en pemaTthb 3a1a4u NpodheccHOHATbHOI eI TeJIbHOCTH, MPUMEHSISI METOAbI MO/IeJINPOBAHMS,
MaTeMAaTHYEeCKOr0 AaHAJIN3a, eCTECTBEHHOHAYYHbIEe U 00IenHKeHePHbIe 3HAHUS

3HaTh:

21)'[5[ JOCTUKCHUA OIIK-1.1: OCHOBHEIE ITOHATHS U pa3aciibl MAaTCPHUAIIOBECACHUA; MCTOAbI UCCICAOBAHUA CTPYKTYPbI
MaTCpruaIoB
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Ymers:

Jus moctmxenns OIIK-1.2: mprMeHSTs OCHOBHBIE (POPMYITBI, 3aKOHBI (PH3UKN HAHOCTPYKTYPHPOBAHHBIX MATEPHAIIOB IS
HCCIE0BaTeNbCKUX padoT

Baagern:

Jns noctrxenns OITK-1.3: HaBBIKOM pelIeHns] KOHKPETHBIX WHXKEHEPHBIX U (HH3UYIECKHUX 3a4ad.

IK-1: CnocodeH aHATH3UPOBATH ONBIT BeAYIINX OPraHU3aNuii, Opranu3oBbIBaTh NpoBenenne HUP mo
NMPOEeKTHPOBAHUIO U Pa3padoTKe HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIIMOHHBIX MATEPHAJIOB H BHEAPSATDH Pe3yJIbTaThI
HCCJIeIOBAHUI B HOBbIE TEXHOJIOTHH

3HaTh:

21)'[5[ JOCTUKCHUA ITK-1.1: OcHOBHEBIC pa3acibl MATCPpHAIIOBCACHUS HAHOCTPYKTYPUPOBAHHBIX MATCPHUAJIOB;

YMeTh:

,H,J'Iﬂ noctmxenus 11K-1.2: OpPraHrU30BbIBATH IPOBCACHUEC KOMITJICKCHBIX HCCIIEIOBaHUIA CTPYKTYPHBI U CBOICTB
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTEPUAJIOB U BHEAPATH PE3YIbTAThI HCCIICIOBAaHUM B HOBBIC TEXHOJIOTHH

Baanern:

Jst moctrxenns [1K-1.3: 0oCHOBHBIME METO/1aMU UCCIIEOBAHUSA CTPYKTYPBI MaTEpHAJIOB

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyqamumﬁcn JOJIKCH

3.1 |3narn:

3.1.1 [ ocHOBHBIC MOHATHSA U Pa3eibl (PU3NKH AUCIEPCHBIX CHCTEM, METOABI IKCIICPIMEHTAIEHOTO NCCIEAOBAHUS
MaTepHaoB

3.2 | YMeTh:

3.2.1 | npUMEHSTH OCHOBHBIE (POPMYITBI, 3aKOHBI (PU3UKH HAHOCTPYKTYPUPOBAHHBIX MaTEPUAIOB AT
HCCIIeJOBATENbCKUX PadoT;

3.3 | Baagers:

3.3.1 | HaBBIKOM pelIeHHs KOHKPETHBIX HH)KCHEPHBIX U (PU3HUECKUX 3a/au.

4. OFLEM JUCLMILIMHBI (MOLYJI5T)

OOwas TpyaoeMKocTb 4 3ET
YacoB 1o yqeOHOMY IUIaHY : 144 Bupbt koHTpOISL B ceMecTpax:
B TOM YHCIIC
ayJAUTOPHBIE 3aHATHS : 68 9K3aMEeHBI 6
caMocCTosITeNbHas paboTa : 47
4acoB Ha KOHTPOJIb : 18
KOHTaKTHas pabora: 79
HKP: 11

5. CTPYKTYPA U COAEP)KAHME JUCHHUIIVIMHBI (MOYJIA)

Kon HaumeHoBaHue pa3/1e/ioB U TeM /BU/A 3aHATHSA/ Cemecr | Hacos JlutepaTtypa
3aHATH p / Kvpc
Pasznen 1. Beenenue
1.1 MarepnanoBeneHne 1 IpUMeHeHne MaTepuanoB. Kitaccudukars 6 4 JI1.4 J11.1 J11.2
JUCTIepCHBIX cucteM /Jlex/ JI1.3 JI1.5
JI1.6J12.2 J12.1
J12.3
313233
1.2 HUccnenoBanue 3akOHOMEPHOCTEHN (a30BbIX MPEBpaIICHHI B 6 10 JI1.4 J11.1 J11.2
HAHOCTPYKTYPUPOBAHHBIX MaTepuanax /J1a6/ JI1.3 JI1.5
J1.6J12.2 J12.1
2.3
2102233
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crp. 5

1.3

Krnaccupukanns MaTepranoB 1o TEXHHIECKOMY Ha3HAUeHHIO. BB 6 23
MaTepHUAIIOB: 30JIH, TeJIH, CYCIICH3UH, KOJUIOUIHbIC PACTBOPEI,
GbymIepeHsl, yriiepoIHble HAHOTPYOKH, OnomMemoOpansl /Cp/

JI1.4 J11.1 J11.2
JI1.3J11.5
J.6J12.2 J12.1
JI2.3
010232354

Pa3nen 2. MeTtoabl cHHTE3a HaHOPa3MEPHLIX MaTe€pPUaJIOB

2.1

Mexanocunres /JIex/ 6 2

J1.4J11.1 J11.2
JI1.3J11.5
JI1.6J12.2 J12.1
J2.3
013233

2.2

Meron dusuueckoro aucneprupopanus /JIex/ 6 2

J1.4J11.1 J11.2
JI1.3J11.5
J.6J12.2 J12.1
J12.3
313233

23

OcaxJieHue U3 KOJUIOUIHBIX PACTBOPOB (XUMHUECKOE 6 2
nucneprapoBanue). /Jlex/

JI1.4 J11.1 J11.2
JI1.3J11.5
J1.6J12.2 J12.1
JI2.3
013233

2.4

Crioco0bl KOHCOUIAINY HAaHOPa3MEPHBIX TOPOIIKOB /JIek/ 6 2

JI1.4 J11.1 J11.2
JI1.3 JI1.5
J.6J12.2 J12.1
JI2.3
0102353

2.5

VccnenoBaHue AUCTIEPCHOTO COCTaBa € MMOMOIIBIO MUKpocKomin /JIa6/ 6 2

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

2.6

Merozs! qucneprupoBanus. /Cp/ 6 16

J1.4J11.1 J11.2
JI1.3J11.5
J.6J12.2 J12.1
J2.3
01323354

Paznen 3. ®u3uKko-XUMHYECKHE OCHOBBI NOJy4YeHUS
HAHOCTPYKTYPHBIX MaTepPHAJIOB

3.1

®dopMupoBaHIe HAHOMATEPHAJIOB M0 MEXaHU3MY «CHI3Y-BBepX». /JIex/ 6 2

JI1.4 J11.1 J11.2
JI1.3 JI1.5
J.6J12.2 J12.1
JI2.3
0102353

32

®DopMupOBaHIE HAHOMATEPHAJIOB TI0 MEXaHU3MY «CBEpXy-BHU3 /JIex/ 6 2

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

Pa3nen 4. Biusinne pazmepa 3epeH U IPaHMIl pa3/iesia Ha CBOHCTBa
HAHOMATEPHAJIOB

4.1

OCOOCHHOCTH TEPMOINHAMHYCCKUX CBOWCTB HaHocpen /JIek/ 6 2

JI1.4 J11.1 J11.2
JI1.3J11.5
J.6J12.2 J12.1
JI2.3
010233
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cTp. 6

4.2

CTpyKTypa HaHOpa3MEPHBIX MaTepHaIoB. XapaKTePHCTHKA
JIUCTIEPCHOCTH HaHOMaTepuanos /JIek/

JI1.4 J11.1 J11.2
JI1.3J11.5
J.6J12.2 J12.1
JI2.3
012233

43

IoBepxHOCTB, TPAaHUIIBI, MOP(OIOTHS HaHOMaTepHuanos /JIex/

J1.4J11.1 J11.2
J1.3J11.5
JI1.6J12.2 J12.1
J2.3
013233

44

TemnnoBsie 1 QJICKTPUUCCKHE CBOMCTBa HaHOMaTE€pUuajaioB /Jlex/

J1.4J11.1 J11.2
JI1.3J11.5
JI1.6J12.2 JI2.1
J12.3
013233

4.5

®deppomMarHuTHbIC CBOMCTBAa HaHOMaTepHaioB /JIek/

JI1.4 J11.1 J11.2
JI1.3J11.5
J.6J12.2 J12.1
JI2.3
0103233

4.6

Juddy3ns B HaHOMaTepranax. XUMHYECKHE CBOICTBa
HaHOMaTepHuauoB /JIex/

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

4.7

MexaHnUeCKHE XapaKTePUCTUKH AUCTIEPCHBIX cpex /JIex/

JI1.4 J11.1 J11.2
JI1.3J11.5
J.6J12.2 J12.1
JI2.3
213233

4.8

BrusiHEe TUCTICPCHOCTH Ha YIPYTO-MPOYHOCTHBIC XapaKTEPUCTUKU
HAHOCTPYKTYPHPOBaHHOTO MaTepuaia /JIad/

JI1.4J11.1 J11.2
JI1.3J11.5
J.6J12.2 J12.1
2.3
013233

4.9

HcenenoBanue ynpyro-poYyHOCTHBIX XapaKTEPHCTHK C IPUMEHCHHUEM
ucnslTaTensHoi Mamuasl MU-20YM /J1a6/

JI1.4J11.1 J11.2
JI1.3J11.5
JI1.6J12.2 JI2.1
J12.3
013233

4.10

Hccnenoanue JAUCTICPCHOI'O COCTaBa C MIOMOIIbIO MUKPOCKOIIUH /J1a6/

JI1.4 J11.1 J11.2
JI1.3 JI1.5
J.6J12.2 J12.1
JI2.3
01030233

OmnpeeneHue TUCTIEPCHBIX XapaKTEPUCTHK ¢ IPUMEHEHHEM
ceHauMeHnTomerpa /J1ad/

JI1.4 J11.1 J11.2
JI1.3J11.5
J.6J12.2 J12.1
JI2.3
012233

4.12

CsoiicTBa HaHOMaTepHanoB. CBepXIUIaCTUUHOCTE. [Ipumenenne
HaHoMatepuaios /Cp/

JI1.4J11.1 J11.2
JI1.3J11.5
JI1.6J12.2 J12.1
J2.3
01323354

Paznen 5. MeTtoabl OnpeacJeHus pa3MepoB MaJIbIX YaCTHI
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crp. 7

5.1

OnexTpoHHast MUKpockonns /JIex/ 6

JI1.4 J11.1 J11.2
JI1.3J11.5
J.6J12.2 J12.1
JI2.3
012233

52

JudpakunoHHbIH MeTo, onpeneneHue (Gazosoro cocrana /Jlex/ 6

J1.4J11.1 J11.2
J1.3J11.5
JI1.6J12.2 J12.1
J2.3
013233

53

Mertop! onpeneeHus pa3MepoB Majbix yactui /Cp/ 6

J1.4J11.1 J11.2
JI1.3J11.5
JI1.6J12.2 JI2.1
J12.3
010323354

Paznen 6. Unast koHTakTHas padora

6.1

WuauBuayaibHbIC KOHCYIBTAIIMH, TEKYIHHA KOHTPOJb /MKP/ 6

11

JI1.4 J11.1 J11.2
JI1.3J11.5
J1.6J12.2 J12.1
JI2.3
0103023354

6. POH/I OIEHOYHBIX CPEJCTB

6.1. Hepeqem, BU/I0B OLICHOYHBIX CPE/ICTB

OTuers! 10 1a00PaTOPHBIM PabOTaM, KOHTPOJIBHBIE PAOOTHI, BOIIPOCHI K IK3aMEHY

6.2. TunoBblie KOHTPOJIbHBIC 3a1aHUSl U UHBIC MAaTEPHAJIbI 11 TeKyllleﬁ aTTeCTalluu

Ha 1a60paTOpHBIX 3aHATHAX CTYAEHTHI JOJDKHBI IPEIBAPUTEIIHFHO IIPOMTH HHCTPYKTAX MO TEXHUKE OE30ITaCHOCTH B
nabopaTopusix Kadenpsl GU3NKH KOHASHCUPOBAHHOTO COCTOSHHS U OBITH JOMYIIEHHBIMHU K BBITIOJTHEHHUIO JTa00PATOPHBIX

paboT

HpI/I BBITIOJTHCHU N Ha60paTOpHBIX pa60T CTYACHTBI JOJDKHBI O3BHAKOMHUTHCS C MECTOAUYCCKUMHU YKa3aHUSAMU 110

COOTBETCTBYIOIMM paboTam. CTyIEeHTHI H3yJaroT MPUHINIEI U YCTPOHCTBA pabOTEI 000PYAOBaHUS U IPHCTYIAIOT K
BBINOJIHEHHIO pabOTHI B IPUCYTCTBUH HHXKeHepa JabopaTopu. 110 3aBepIieHuIo BEIOTHEHUS JIAO0OPaTOPHOH pabOThI
CTYZICHTBI 0(DOPMIISIOT OTUET COINIACHO TIPUMEPY:

[Mpumepsr opopmiieHHs 0TYETA 1O JIAOOPATOPHOI padoTe

Jlaboparopras pabota Ne

Ha3zsanue

Paboty BemonHMN cTyaeHT rpynnsl @P-303,

OuHoit Gpopmsl 00ydIeHHA,

Hanpapnenus noarotoBku «MaTepuanoBefieHHE 1 TEXHOJIOTUU MaTEPUAIOB»
WBanos MBan VIBaHOBHY

« »

20

[Iposepu:
®.1.0. npenogasatens, 10JKHOCTD

OIICHKa

Ienb paGoOTHI:

OOBEKTHI HCCIENOBAHU:
Mertoabl UcClIEqOBAHUS:
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Kparkas Teopus
B kpatkoii Teopuu U3Naralorcs TEOPETUIECKUE OCHOBBI, HEOOXOAMMBIE AJIS BHIIOJIHEHU Ta00opaTOpHOH paboTsl, 00paboTke
HOJTy4EeHHBIX PE3YIbTaTOB.

PesynbraThl

HpI/IBOZ[}ITC}I HU3MEPCHHUS, OCHOBHBIC MAaTEMATHUCCKNE BBIKIAAKHU 06pa6OTKI/I JIAHHBIX, r‘pa(bnquKoe
MNpeACTaBJICHUC PE3YIIbTATOB.

BriBoabI
OO6cyxeane 1 BEIBOABI IO paboTe
ITpumeps! BOTIPOCOB [Tl KOHTPOIBHOW pabOTEI

1. Onucate OCHOBHBIE METOJIBI MOJTYYEHUS! HAHOCTPYKTYPUPOBAHHBIX MaTepUasoB.
2. OCHOBHBIC Y3716l PEHTICHOBCKOTO TU(paKTOMETpa.

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 33aJaHUsI /IS IPOMEKYTOUYHON aTTecTaluu

Bompocs! k sx3ameHy

1. JucnepcHasi cucrema (HaHOCHUCTEMA)

2. Knaccudukanust AMCIEPCHBIX CHCTEM 10 arperaTHOMY COCTOSIHHIO
3. Krnaccupukanus TUCIepcHBIX CHCTEM TI0 pa3Mepam

4. Krnaccupukanus TUCIEPCHBIX CHCTEM II0 MEPHOCTH

5. MeTtoapl nosydeHuss HaHOPa3MEPHBIX MaTEpUasoB

6. MetoJ MEXaHUYECKOTO U3MEIbUEHUS

7. MerTo MHTEHCHBHOM TUTACTHYECKOH nedopmanun

8. INomy4yenne MaTepuanoB MEXaHUUECKUM BO3HEHCTBHEM pa3IUYHBIX Cpef
9. MerToJ XMMHUYECKOTO AUCTIEPTUPOBAHUS

10. Crroco0BI KOHCOTMTAIIMK HAHOPa3MEPHBIX TIOPOIIKOB

11. DU3UKO-XUMUYECKUE OCHOBBI IIOJIYYEHUSI HAHOCTPYKTYPUPOBAaHHBIX MaTepHa-JIoB
12. dopMHupOBaHNE HAHOMATEPHATIOB 0 MEXaHU3MY «CHU3Y-BBEPX)»
13. ®DopMHUpOBaHIEe HAHOMATEPUAJIOB [0 MEXaHU3MY «CBEPXY-BHU3»
14. OCoOEHHOCTH TePMOANHAMHUYECKHX CBOHCTB HaHOCpPEX

15. CrpykTypa HaHOpPa3MEpHBIX MAaTEpHAIOB

16. XapaKTepUCTUKU TUCIEPCHOCTH HAaHOMATepHaIoB

17. IToBepxHOCTH, TPaHHUIEI, MOP(HOTIOTH HAHOMATEPHAIOB

18. ONEeKTpUUYECKHE CBOMCTBA HAHOMATEPUAIIOB

19. MarsuTtHble CBOWCTBa HaHOMAaTEpHATIOB

20. TennoBele cBOIiCTBA HAHOMATEpHUAIIOB

21. OnTHueckue XapakTepUCTUKU HaHOMAaTEpUalloB

22. XuMHUUECKHe CBOMCTBA HAHOMATEPUAIIOB

23. CTaOuIbHOCTh HAaHOCTPYKTYP

24. Mertoabl U3ydeHusl CBOMCTB HAHOMATEPUAJIOB

25. HccnenoBanue pa3MepHBIX XapaKTEPUCTHK

26. OmnpezeneHue 3JIeMEHTHOTO cOocTaBa

27. Omnpenesnenue (pa3oBOro cocraBa

28. Mertoabl U3ydeHusl OBEPXHOCTH HAHOMAaTEpUAJIOB

29. [IpumeneHue HaHOMAaTEpUAIOB

6.4. Kputepuu oueHUBaHUs

Texymuii KOHTPOIIb TEOPETUIECKUX 3HAHUN MPOU3BOIAUTCS B BUIE KOHTPOIBHBIX U OTUETOB MO JTA0OPATOPHBIM 3aHATHAM.
Homep BapuaHTa BBIIIOJIHEHHS JTa00OPAaTOPHOH pabOTHI Ha3HAYaeTcs npenojaasarenaeM. KoHTpoabHBIE paboTH,
IpeIycMaTPHBAOIIHE POBEPKY TEOPETUICCKUX 3HAHHH, BKITFOYAIOT 1BAa TEOPETHUYESCKUX BOIpOca. Y CIIEHIHBIH OTBET Ha
TEOPETHIECKHH BOIPOC M BRIIIOTHEHHE Ta00PATOPHBIX padoT BIMSIOT Ha JOMYCK K 9k3aMeHy (6 cemecTp). CTyneHTHI,
KOTOPBIE YCIEUTHO PEINIA KOHTPOJIbHBIE U BBITOIHIIN J1a00paTOpHbIe paboThl 0CBOO0XKIAIOTCS OT 3-r0 BOIIpoca B Ouiere
(T.e. onMCaHMs METO/IOB SKCIIEPUMEHTAILHOTO MCCIIEI0BAHNS HAHOCTPYKTYD).

Ha »x3amene CTYACHT IMOJYYa€T OLUCHKY «YAOBJIECTBOPUTEIHLHO» B ClIydae yCHCIHHOfI caaquu «TCOPETUICCKOr0O MUHUMYMA»,
KOTOpBIﬁ BKJIIOUACT: 3HAHUC KJ'IaCCI/I(I)I/IKaI.II/II/I JUCTICPCHBIX CUCTEM, BIIMSIHUC Pa3MCPHBIX S(b(beKTOB Ha CBOMCTBa
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HaHOMAaTEPHAJIOB (OTBET XOTs OBI Ha OJIMH BOIIPOC B OHIIETE).
O1LieHKa «XOPOIL0» — CTYASHT TBEPO 3HAET yueOHO-NPOrpaMMHBIH MaTepual, TPaMOTHO M TI0 CYIIECTBY M3J1araet ero, Ho
P 3TOM JIOIYCKAIOTCsI HE TpyOble OIIMOKK IpH OTBeTe (OTBET Ha ABa BOIIpOca B Omiere).
Or1eHKa «OTIMYHO» — CTYJICHT JOJDKEH IPOAEMOHCTPUPOBATE OTIMYHOE 3HAHNE MaTepralia, Kak JISKIIMOHHBIX 3aHATHH, TaK
U T€M, BEIHOCHMBIX Ha CAMOCTOSTEIbHOE 00ydeHHe, OTBETUB HA BCE BOIPOCHI B OMIIETE.

7. YHEBHO-METOAUWYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO 1Y JIS)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 JMTEpaTypa

ABTOpBI, 3araBue WznarensctBo, | Pecype
JI1.1 | Pxesckas C. B. MarepnasnoBenenune: yaeOHUK IJIs By30B: yIeOHHK Mockaa : Jloroc, 3bC
(https://biblioclub.ru/index.php?page=book&id=89943) 2006
JI1.2 HanomaTepuansl: CBOWCTBA U MEPCIIEKTUBHBIE TPUITOKEHHSL: Mocksa : 9BC
MoOHoTpadus Hayunsrit mup,
(https://biblioclub.ru/index.php?page=book&id=468346) 2014
JI1.3 [T'yce A. 1. HanoMaTepuaisl, HAHOCTPYKTYpbl, HAHOTEXHOJIOIUU Mocksa :
®duzmatiut, 2007
JI1.4 | Cadonosa JI. I1., dusznueckasi XUMHUsS AUCTIEPCHBIX CUCTEM HBaHOBO : 9BC
Kopounes B. B., (http://e.lanbook.com/books/element.php? UrxTy, 2007
Cagenbes B. 1. pll_cid=25&pl1_1d=4465)
JI1.5 | depsionu B. A, OusnvecKkas XUMHS AUCTIEPCHBIX CHCTEM: ydeOHOe TTocoone st Mocksa : FOpaiit, OBC
®Papadonrona E. I1., |cmo 2023
Kynemios E. A. (https://urait.ru/bcode/515663)
JI1.6 | Hepsioun B. A, Odu3nvecKas XUMHUS AUCTICPCHBIX CUCTEM: YdeOHOE TIOCOOHe IS Mocksa : FOpaiiT, 9BC
®apadonrosa E. II., |By30B 2023
Kynemos E. A. (https://urait.ru/bcode/532976)
7.1.2. lonoJHuTeAbHAS TUTEPATypa
ABTOpBHI, 3arnaBue W3naTenbCcTBO, Pecypc
JI2.1 |Tapudpymmun @. A., | MarepuanoBefeHHE U TEXHOIOTUS KOHCTPYKIIMOHHBIX Kaszans : 3bC
Aroros P. I11., MaTepHaJioB: y1eOHO-METOJHUECKOe mocodue Kazanckuii
XKunskos B. B. (https://biblioclub.ru/index.php?page=book&id=258639) HaIMOHATEHBIN
HCCIIEOBATEIIBCK
ui
TEXHOJIOTHYECKU
11 YHUBEPCUTET
(KHUTY), 2013
J12.2 |T'opomunuenko B. MarepnanoBeeHue: IpakTHKyM: ydeOHoe mocodue Mocksa : Jloroc, 3BC
W., NaBunenko b. (https://biblioclub.ru/index.php?page=book&id=89915) 2006
10., UcaeB B. A,
Pxesckas C. B.,
IIIBenos 1. M.,
SIHuenxo I'. A,
Pxesckas C. B.
JI12.3 | CyBopos O. B. MarepuanoBeneHUe: METOABI UCCIEIOBAHUS CTPYKTYPBI U Mocksa : FOpaiit, OBC
cocTaBa MaTepHAalOB: ydeOHOe ocoOue AT By30B 2023
(https://urait.ru/bcode/514643)
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TETeKOMMYHHKAIIMOHHOI ceTu "UHTepHeT"
D1 | Jlanb [DnexkTpoHHbIH pecypc] : anekTpoHHO-0nbaroTeuHas cucrema (ObC) / uznatennbctBo Jlanse. URL:

http://e.lanbook.com/

92

YHuBepcuTeTcKas OMOIMoTeKa OHNANH [DIeKTPOHHBIN pecypc] : anekTpoHHo-6nbmoTtednas cucrema (36C) / OO0
Jupexrtmenua [Ta6mummar. URL: http://biblioclub.ru/

33

FOpaiit [DnekTpoHHsIil pecypc] : anekTpoHHO-O0nbanoTedHas cuctema (OBC) / m3narenscro FOpaiit. URL:

https://urait.ru

24

eLIBRARY .RU [OnekTpoHHSIH pecype] : anekrporHas 6ubnmoreka / Hayd. amextpoH. 6-ka. URL:
http://elibrary.ru/defaultx.asp
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7.3 Ilepevyenb HHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IlporpammHoOe obecnieyeHune

MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

ITO Kaspersky

7.3.2 lIpodeccuonanbuble 6a3bl JAHHBIX H HHGOPMAIHOHHO-CIIPABOYHBIE CHCTEMbI

1. DnexTpoHHBIH KaTaxor HaydHo! Oonbmmorexn YenlY [DnexTpoHHSBIH pecypc] : 6a3a ganHbx / Yenso. 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 : myapTHAMCIMILITHHAPHAS pedepaTuBHas 6a3a maHHBIX / komranus Thomson Reuters. — Pexxum goctyma:
JUIst 3apeructpup. noip3osaTeneit Yenl'Y. — TekcT : 3IeKTpOHHBII.

4. Scopus : petdepatuBHas 6a3a 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 : 2J1eKTPOHHBII.

6. BuptyansHas mabopaTtopus "MatepuanoseneHue"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUIIJIMHBI (MOAY JIST)

OcBocHue JAUCHUIUIAHBI OCYIICCTBIIACTCA B y‘IC6HOI‘/'I ayAUTOpHHU IEPBOI0 KOpPITyCa, paCC'{I/ITaHHOﬁ Ha 25 CTYACHTOB.

JIyis yCTenmHoro 0CBOCHHUS TUCIMIUIMHBI ayTUTOPHSI OJDKHA OBITH 000PY-0BaHa MYTbTUMETUITHBIM KOMIUIEKCOM M SKPaHOM
JUTSL IEMOHCTPAIMH CIaiIOBBIX TPE3EHTAIH.

Hcrionp3yroTest 2IeKTPOHHBIN YHTATBHEINA 321 HaydHoH Oubmmorexn Yenl'Y (ayauropus 206) u yaeOHast mabopaTopus
BBIYHUCIIUTENBHOHN (pr3nku Kadenpsl TeopeTndeckoit Gpu3nku (ayauropus 222) [uIs cCaMOCTOSATENbHON pabOoTHI CTy/IeHTa,
OCHAIIIEHHBIE TIEPCOHATIBHBIMU KOMITbIOTEPaMHU, MYJAbTUMEINHHON anmnapatypoil. B aynutopusx obecneueH JOCTYI K
Pa3IMYHON CIPaBOYHON JIUTEPATYPE, SHIMKIIONEUSIM, OnOInorpaduecKuM 1 MOJTHOTEKCTOBBIM 0a3aM JaHHbIX,
nH(pOpPMaMOHHBIM pecypcaM «MHTepHeT».

Ha Kacpez[pe (I)I/IBI/IKI/I KOHACHCUPOBAHHOTO COCTOAHUA UMCIOTCA CICUATIN3UPOBAHHBIC na60paTopHH:

JlabopaTopust peHTreHOCTPYKTYpHOTO anainu3a Nel26, LleHTp KoJIeKTUBHOTO MoJb30Banus «HaykoeMkue TexHonorum» 126
B, 126 T

PentrenoBckuii nudpakromerp JJPOH-3, peHTreHOBCKMIA OpOIIKOBbIi qudpakromerp Bruker D8 Advance, mapoBsast
MmenbHuLa FRITSCH, snepro-aucnepcronssiii peHTreHoBekuil cnekrpoMerp ARL QUANT X, koMIbIOTEpPHI €
CIIeIMaTN3NPOBAHHBIM IPOTPaMMHBIM OOecIieueHrneM — 5 mT.,

JlabopaTopust anekTpoHHOM MHUKpockoruu Nel21, 123

OnekTpoHHbI Mukpockon YOMB-100K, Bakyymusiii moct BYTI-4, ckanupyromuii anektponHbiid Mukpockorn JEOL JSM-
6510LA, BakyymHsiii ioct BYTI-4, Bakyymuslit moct JEOL JEC-3000FC, atoMubIii cuiioBo#t Mukpockorn Nanoeducator 11,
KOMITBIOTEPHI C IPOTPAMMHBIM 00eCIedeHHeM — 2 MIT.

Jlabopatopust hazoBbix npeBpamernii Nel31

© ®I'BOY BO «Henl'V»




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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucumuimHel "MartepuanoBeneHre HaHOMaTepUaoB" 10 HalPaBJIEHHIO HOATOTOBKH
(cnenmanbHocTh) 22.03.01 "MaTepuasioBeieHre ¥ TEXHOJIOTHH MaTepHasioB" HanpaBiieHHOCTH (1poduiio) Ousuko crp. 11
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

HepusaTorpadsr Q-1500, Q-1000, curxpoHHbIH TepMudecknii ananu3atop Netzsch STA 449 Jupiter, xpomartorpad,
(hoToKamOpUMeETp, ONTUIECKHH MUKPOCKOIH, MeTaitorpadmdeckue mukpockonsl METAM PB u JIB, porocenumenTomerp,
MHUKpOTBEpIOMEp, UcbiTaTenbHas MamnHa MU-20Y, mydensHas neus Crout 10/11, moct nepemennoro Toka P5030, npece
ruapasngeckuit [1T'P-10, koMIbloTeps! ¢ IporpaMMHBIM o0ecriedeHIeM — 2 IIT.

CoBmectHas ¢ UPD PAH (r.Mocksa) nabopatopusi « ®u3uKkyd MarHuTHBIX siBieHui» Ne 101(4)

YcraHOBKA MTaBUIIBHAS DJIEKTPOAYroBasi, ¥ CTa-HOBKA JJISI H3MEPEHHUsI MATHUTOKAIOpUIEcKOTo 3¢ dexTa, Haoc BaKyyMHBIH
2HBP, xproreHHas cucTeMa Ul aBTOHOMHOM YCTaHOBKH 110 M3MEPEHHIO MarHUTOKAIOPHYECKOro 3 dekTa, cucrema
BaKyyMH3aIllH I aBTOMaTH3NPOBAHHOHN YCTAHOBKH IT0 H3MEPEHUIO MaTHUTOKAJIOPHIECKOTO 3¢ peKTa, ycTaHOBKA 10
YIBTPATOHKOH Hape3ke CINIaBOB, 1abopaTopHbi BakyymHbIH Hacoc HVP8 (HUMM VAC CIIIA), koMIbIOTEpH! — 3 MIT.

9. METOAUWYECKHUE YKA3AHUS AJISd OBYYAIOIIUXCS IO OCBOEHUIO JUCHUITIJIMHBI (MOAYJIS)

IMpn n3ydeHnn TaHHON TUCIIUIIIMHEI HCIOIB3YIOTCS JIEKIIMOHHBIE, IPAKTHYECKUE 3aHATHS U CaMOCTOSITeNTbHAs paboTa
crymeHTa. Ha neKIMOHHBIX 3aHATHAX MIPEIoAaBaTeNb H3IaraeT OCHOBHOE COJlepKaHNue TeM mporpaMMsl. [IpopaboTky
JIEKIJMOHHOTO MaTepuala jkelaTeIbHO IIPOBOAUTE KaK II0CIIE KaXI0T0 3aHATHUS, TaK U 110 3aBEPLICHHIO TEMBL. DTO TO3BOJIUT
CBSI3aTh BOSIMHO ITOJydCHHBIE CBEACHHS M COCTaBUTH IICTBHYIO KapTHHY.

Ha 1a6opaTOpHBIX 3aHATHAX PACCMATPHBAIOTCSI OCHOBHBIC METO/IBI 3KCIEPUMEHTAIBHOTO MCCIICIOBAHIS CTPYKTYPHI H
CBOICTB MaTepuaioB. PekoMeHayeTcs 1me-pes Kask/(bIM J1a00paTOPHBIM 3aHATHEM O3HAKOMUTBCS C TEOPETHYECKUMHU
OCHOBAaMH 3KCILTyaTal[u1 IPUOOPOB, YTO MO3BOJIMT Jy4IlIe YCBOUTH X0 PaOOThI 3KCIIEPHMEHTAIBHOTO HCCICI0BAHUS
CBOIICTB MaTepHaoB.

Ba)xHBIM MOMEHTOM IPH U3Y4CHUH JTI000H AUCIUIUTHHEI SBIISCTCS OpPraHU3AIIs CAMOCTOATEbHON paboThl. IIpu ocBoeHHM
MarepHalia He CIEAyeT CTPEMHTHCS K MEXaHHYECKOMY 3aTIOMUHAHHIO IPUBEICHHBIX OIpeielIeHHH, ()OPMYINPOBOK U
TIOJIOKEHHMH, ecin TpeOoBaHMs K BaM mpsMo He yka3siBaioT Ha 3T0. BrionHe s exTrBHOI MOKET OKa3aThCs IMOTBITKA
TOHSATH CYTh SIBJIICHHS, BEIPA0OTaTh CBOE OTHOIIEHHE K HEMY, OTIMPAsCh Ha MaTepHall, COJACPKAIIUNACS B PEKOMEHIOBAHHON
mutepatype. CkazaHHOe 0coOeHHO 3G HEKTUBHO, KOTAa peyub UIET O TAaKUX TPEOOBaHMAX, KAK «IIOHUMAET» UM «UMEET
npezcrasieHne». Hanportus, ecnu Bl nMeeTe 1ie10 ¢ TpeOOBaHNEM K AEATEILHOCTH «IOJKEH YMETEY, TO PeKOMEHIyeTCs
MIOYIPaKHATHCS B COOTBETCTBYIOIIEM BHJIE EATEIHHOCTH. Bee 3TO MMeeT HemocpeCTBeHHOE OTHOIICHHUE K IIOATOTOBKE K
MPaKTHYECKUM 3aHITUSAM.

CpencrBamMu 00ydeHHs SIBISIOTCS: 0a30BbIA YUEOHUK, IOTIOJTHUTEIbHBIC TOCOOHS JUIsl OPraHU3alul CaMOCTOSTEIBHOM
paboTHI CTYIEHTOB.

JUnist u3ydeHns TUCIUIIIMHEI IPEYCMOTPCHBI IIPOBEICHNE JIEKIIMOHHBIX U JJAOOPATOPHBIX 3aHATHI, a TakKe
caMoCTosTeIbHas paboTa CTY/ICHTOB.

JlekuMOHHBIE 3aHATHSI 00ECTICUMBAIOT TEOPETHIECKOE U3yICHUE TUCHUILTHHBI. OCHOBHBIMH METOIaMU OOYJCHHUS SIBIISIIOTCS
MH(GOPMAMOHHO-00BACHUTENBHBII 1 TPoOIeMHEIH. Ha JIleknusax mu3naraeTcst OCHOBHOE COJepiKaHNe TeM IPOTPAMMBI, IIPO-
BOJIUTCS aHAII3 OCHOBHBIX MOHATUII U METONOB, PACCMATPHUBAIOTCS IPUMEPBL.

JlaGopaTopHbIe 3aHATHS CITy)XaT JUIsl 3aKPEIUICHHs] TCOPETHUECKUX OCHOB, U3J1araeMbIX Ha JeKusax. Ha 3anarusx
o0ydJaeMBIe OBJIa/ICBAIOT OCHOBHBIMH METOJAMHU SKCIIEPUMEHTAIBHOTO HCCISIOBAHHS CBOMCTB U CTPYKTYPhI MaTepHaIoB.
Jlnist IpoBeeH s TEKYIIEro NPOMEKYTOYHOTO KOHTPOJISE pEKOMEHAYETCs PETYIISIPHO MPOBOANTH MICEMEHHO-YCTHBII OIIPOC
Ha 10 — 15 MuHYT, B KOHIIE KQKJOT0 pasena —KOHTPOJIbHYIO paboTy. CrucreMa KOHTPOJIBHBIX MEPOTIPUATUHN T0JIKHA
obecrieunBaTh 0OBEKTHBHYIO OLICHKY 3HAHUH M HaBBIKOB CTYJEHTOB, CIIOCOOCTBOBATH MOBBIICHUIO 3(()EKTUBHOCTH BCEX
BUJIOB y9eOHBIX 3aHATHH, BKIIIOYast X CAMOCTOSTEIBHYIO Pa0oTy.

Jlns opraHu3anuy CaMOCTOATEIbHON pabOThI CTyAEHTaM CleAyeT IIOPEeKOMEH0BaTh METOUYECKIE MaTepHAIbI,
numerowecs B Hayunoit 6noimoreke Yenl'Y. Heo6xoquMo o JUepKHYTH, YTO JUISl CTYAEHTOB IPOBOASATCS KOHCY/IBTALHH,
Ka)XJJOMY CTyACHTY ITPH HEOOXOIMMOCTH MOTYT OBITh BBIIAHBI HHAWBUIYaJIbHbIC 3aJaHUs JUI CAMOCTOSATEIbHON paboTEHI,
MO3BOJISIONINE YIITyOJICHHO H3YIHUTh OTJCTIBHBIC TeMbI JUCIIUILINHEL.

Kpome Toro, He00X0IMMO MCI0JIB30BaTh AKTUBHBIE U HHTEPAKTHBHBIE (POPMBI IIPOBEACHHUS 3aHATHI.

K MHTepaKTHBHBIM TEXHOJOTHAM 00Y4EeHHs, KOTOPbIE MOTYT UCIOJIb30BATHCS IPH M3Y4E€HUH AUCIUILUINHBI
«MarepnanoBeieHHE HAHOMATEpHaJIOB M HAHOCHCTEM», OTHOCSITCS:

. HMHTEPAKTHBHBIC JICKIUH C CHHXPOHHBIMH CIaliIaMu;

. pOrpaMMHpPOBaHHOE 00YYeHHE, B paMKaX KOTOPOTO CTYJACHT JOJDKEH BBIOJHUTH TECTOBBIC U MPAKTHUCCKUE
3aJaHuUs, TOKA3bIBAIONIHE CTEIICHb YCBOCHHS H3Y4aeMOTo MaTepraa;

. ydeOHasi AUCKYyCCHsl, LIENb KOTOPOH MpOIIecC MOMCKa HOBOTO 3HAHUS (IPErnoaaBaTeb JOJDKCH YIPaBISATh

MPOLIECCOM ITOHUCKA UCTHHBI U 00ECIIEUUTh MPAaBHILHOCTh BBIBOJIOB. ).

B ciyaae npumeHeHus 1pu 00y4eHUN IMCIUILIMHBI SJICKTPOHHOTO 00y4eHHs], IUCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOIMXCSI ¥ TPEHOAaBATENs OCYIIECTBISIETCS B PEKUME PEATEHOTO BPEMEHH (OHIAHH-IEeKIN
(BeOuHApBI), 4aThI, BUACO-KOH(GEPEHINU U Ap.) WK OTJIOKEHHOTO BpeMeHH (CHCTeMa AUCTaHIMOHHOTO o0ydeHus Moodle,
MS Office365, bopymbl, SIeKTpOHHAS TTOYTA U JP.).

ITpu 0OydeHny UL C OTPaHUIECHHBIMHI BO3MOXKHOCTSMH 3[JOPOBBS JJIEKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHEIC
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00pa3oBaTeIbHBIE TEXHOJIOTHH MPEyCMaTPUBAOT BOSMOXXHOCTG IIpHeMa-Tiepeiaui HH(GOPMAIUX B JOCTYITHBIX JUIS HUX
(dhopmax.

Peanmsanust qUCHMIUIMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00Y4eHHS, TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aee
— 030, I0T) ocymiecTBnsieTcss HA 0OCHOBaHUU «[10JI0KEHNMS O peann3alui OCHOBHBIX U JIOTIOJTHUTEIBFHBIX 00pa30BaTeIbHBIX
HIpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00ydeHNS U AUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUII B (heepaabHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBanus «UensOMHCKUN rocynapcTBEHHbIH
yHHEBepcHTeTY, «[107105KeHNS 0 TTOpsAAKEe 3aUeTa 00YJIAONIMHUCS TI0 OCHOBHEIM IIPO(ECCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOCHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO AATETLHOCTD, YUEOHBIX IPEIMETOB, KYPCOB, JUCLHUILTUH (MOYIEH), MPAKTHUK, JOMOTHUTEIEHBIX
00pa30BaTENbHBIX MPOTPAMM» MMOCPEICTBOM IEKTPOHHON HH(POpMaImoHHO-00pa3oBaTenbHOl cpensl DT BOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasx ((hopc-Maxop U T.I1.) IPU peastn3aniui 00pa3oBaTelbHON ASATEITLHOCTH C
npumeHerueM D0, JIOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIEPEUCHb AIEKTPOHHON HH(OPMALINOHHO-
00pa3oBaTeNbHON CpebL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JTUCIIMITJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMMU 31O0POBbSA

OcBoeHUE AUCLUILIMHBI MHBAIUAAMH U JULIAMU C OTPAaHMYEHHBIMU BO3MOXKHOCTSMH 370POBbs OCYIIECTBIISETCS C
WCIIONIF30BAaHUEM  CIICIMANBHBIX TEXHHYECKMX CPEACTB M TOJO0 HHGOPMAIMOHHBIX TEXHOJOTHH, IPETOCTaBIIEMBIX
PecypcHBIM y4eOHO-METOIMYECKUM LEHTPOM IO OOYYEHHIO MHBATHUIOB U JIUIl C OTPAaHUYECHHBIMU BO3MOXKHOCTSMH 30pPOBbS
Uenl'Y o 3anpocy oOyuatorerocs.

1. MoOunnpHBIe cHelaIbHbIe TEXHUYIECKHE CPENCTBA JUIS JIMII ¢ HAPYIICHUSMH 3pPEHHS: MMOPTaTHBHBIA KOMIIBIOTED
¢ BBOJOM/BBIBOZIOM mpudToM Bpaiins c¢ cunaresaropom peun «ElBraile-W14] G2»; HOyrOykm ¢ mporpaMMHON 3KpaHHOTO
jgoctyna NVDA; d1eKTpOHHBIC YBETUUUTENU IS yAAJI€HHOTO MPOCMOTPA; BUACOYBEIHMUYMTENH MOPTATUBHEIE; THU(IIOIMIEED;
IUPPOBBIC TUKTO(DOHBI.

2. MoOunbHEIE CHEIMaIbHBIE TEXHHYECKHE CPENCTBA UL JIMII C HApYIMICHHAMH CIyXa: CHCTeMa CBOOOIHOTO
3ByKOBOTO IIOJISI CO BCTPOCHHOH coBMecTHMOCTBIO ¢ FM-ycrpoiicTBamm; panuokiaccel «ConeT-PCM» ¢ mepemaTdmkom,
3ayIIHBIM HMHIYKTOPOM U WHIYKIMOHHOHM MeTiei; cucreMa HMHGOPMAIMOHHAS Ul clabochbllamux nepeHocHas «Mcrox»
A2 cO BCTPOCHHBIM IUICEPOM — 3BYKOBBIM HH(OPMATOPOM; TOKYMEHT-KaMepa; INPOTpaMMHpPYEMBIC CITyXOBBIC aIlnaparhl
MHIBHIYATBHOTO ITOJIb30BaHHUS.

3. AccucTtuBHblE HMH(DOPMAIMOHHBIE TEXHOJIOTHH: MPOTpaMMHOE OOecleueHHe JKPaHHOTO JOCTylNa € CHHTE30M
peun NVDA; mnporpaMMmbl 3KpaHHOTO YBEIMYEHHMS; HPOrpaMMbl PEYEBOTO CHHTE3a [UIsi KOMIIBIOTEPOB M HOYTOYKOB;
MPOTpaMMBI PEIEBOTO CHHTE3a JJIsI MOOMIIBHBIX YCTPOMCTB; SKpaHHAS KJIAaBHATypa; SKpaHHAs JIyIIa.

ITpu HeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIICHHSIMU 3pEHHS Ha pabdodnmx MecTaxX AT MPOBEACHMS MPAKTUYECKUX WU
1a00paTOPHBIX 3aHATHH yCTAHABIMBACTCS CIELMAlbHOE MPOrpaMMHOE obecredeHHne (IporpaMMa peueBOd HaBHTaIlMU
NVDA, peueBble CUHTE3aTOPBl, 3KPaHHbIE JIYIIbI).

B yueOuble aymmTopnu oOecmedmBaeTcsi OCCIPENSTCTBEHHBIM MOCTYN IS OOYJAIONIMXCS WHBAIHIOB M OOYJAIONMXCA C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayguropuu, rie oOydaroTcsi HMHBAIUABI U JIMIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSMH  3/I0POBbSI, IIPEAYyCMAaTPUBAETCA COOTBETCTBYIONIEE KONMYECTBO MECT [JIsi OOYJaIOIUXCA C y4eTOM
HapYIIEHUH UX 310POBBS.

Jlis ocBOEHHS MUCHUIIIMHBI MHBAJIHIAM M JHLIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3[0POBbSl IMPENOCTABISECTCS JAOCTYI K
MEeYaTHBIM HCTOYHMKAM, UMEIOMIMMCS B HayuyHOH Oubmuoreke Uenl'VY, ¢ MOMOIIBIO CHEHHANIBbHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM HCTOYHHKAM, IPEJCTaBICHHBIM B ()OpMe JIEKTPOHHOTO JOKYMEHTa B (hOHJIE HAydHOH OMONMOTEKH
Yenl'Y wmnm 3neKTpOHHO-OMONMOTEUHBIX CHCTEMax, C IOMOIIBIO CIICIMANBHBIX TEXHHYECKHMX M IIPOTPAMMHBIX CPEICTB
(paboyee MecTO I HE3PAYETO IMOJIB30BATEN ¢ MPOTPAMMHBIM OO€CIieueHHEeM SKPaHHOTO NOCTYMa ¢ cMHTe30M peur NVDA,
pabouee MECTO C KOMIIBIOTEPHBIM pOJulepoM M KiaBuatypoil Clevy ¢ OONBIIMMM KHONKAMH M C Pa3felsIoMeH KIIaBHIIN
HaKJIaJIKOM).

Y4ebHO-MEeTOAUYIECKHEe MaTepHanbl Uil OOydJaromuXxcss W3 YHCIa HHBAIMAOB WM JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH
37I0pOBBSI IPEJOCTABILIIOTCS B popMax, afanTUPOBAaHHBIX K OTPAHMYECHHUSAM UX 30POBbS M BOCHPHUATHS HHPOPMALIIH:

Jnist I ¢ HapyIIeHMsIMHU 3pSHUS:

- B IEYaTHOH (hopMe yBENMIECHHBIM HIPUPTOM,

- B (hopMe INIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B meqatHo# popme mpudpTom Bpaitis.

JUnist v ¢ HapyIIeHHsIMH CITyXa!

- B meyaTHo opme,

- B (hopMe IIIEKTPOHHOTO JOKYMEHTA.

Jlnist I ¢ HapyIIeHHsSIMHE OTIOPHO-/IBUTATEIFHOTO allapara;

- B Ie4aTHOH gopme,

© ®I'BOY BO «Henl'V»




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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucumuimHel "MartepuanoBeneHre HaHOMaTepUaoB" 10 HalPaBJIEHHIO HOATOTOBKH
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpaBieHHOCTH (poduito) Duznko crp. 13
-xumus npoueccos U MatepuanoB @PI'bOY BO «Henl 'Y»

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoaiina.

JlaHHBII TTepedeHb MOKeT ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTa 00YaIOMINXCSL.

Jlns MHBANMMIOB W JIMIl C OTPAHWYECHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWCHIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C HCIOJB30BAHHEM ANCTAHIMOHHBIX 0Opa3zoBarenmbHBIX TexHonorui (Moodle, Adobe Connect
Pro u mp.).

B ocBocHMM [UCIMIUIMHBI WHBANWAAaMH W JIMIAMH C OTPAaHHYCHHBIMH BO3MOXHOCTSIMH 370POBBS  HCITOJB3YeTCS
WHIUBHOyanbHass pabora. Ilox wHAMBHOyanpHOW paboToif ToapasymeBaeTcs 1Be (OPMBI  B3aUMOJCHCTBHS C
mpenojaBaTeleM: HWHIWBUAyanbHash ydeOHas paboTa (KOHCYIbTAalMH), T.€. JMAONOJHUTENFHOE pa3zbsiCHEHHE Y4eOHOTO
MaTepuana M YIIyOJeHHOE H3yd4eHHe MaTepHana ¢ TeMH OOydalomMMHCS, KOTOpPBIE B OSTOM 3aMHTEPECOBAaHbI, U
WHIVBHIyalbHas BOCIUTATeNbHAs pabora. VIHAWBUIyaTbHBIE KOHCYIBTAIMHM HAIPaBICHBl HA MHAWBHIYATH3alNI0 OOYdCHUS
U YCTaHOBJICHHIO BOCIIUTATEIBHOTO KOHTaKTa MEXAY INpernojaBaTelieM M OOydJaromMMCs HHBATHAOM WM OOydarommmcs ¢
OrpaHUYEHHBIMU BO3MOKHOCTSIMU 310POBBSI.

IMpn mpoBemeHMH TPOIEAYPHl OLCHUBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIMI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
370POBBSI TI0 TUCHHUIUIMHE OOCCIEYMBACTCS BBIIOJIHEHHE CIICAYIOMNX JOIONHUTENBHBIX TPeOOBaHMI B 3aBHCHMOCTH OT
WHAWBUAYATbHBIX 0COOCHHOCTEH, 00yJatomuxcs:

a) MHCTPYKLIHUS 10 TIOPSIKY IPOBEACHUS NPOLEAYphl OLCHUBAHWS IPENOCTABISiETCs B HOCTYMHOH ¢opme (ycTHO, B
MICEMEHHOI hopMe, B MICEMEHHOH (opme mpudTom bpaiins, ycTHO ¢ HCIIONIB30BaHUEM YCIYT CYpIOIIePEBOTINKA);

6) nocrymHas (opma MpesoCTaBICHUS 3aJaHUH OIEHOYHBIX CPEACTB (B IMe4aTHOH (opme, B medaTHOH (opMe yBETUUIEHHBIM
mpudToM, B neyaTHol QGopme mpudrom bpaiins, B opMe dIEKTPOHHOTO OKyMEHTa, 3aJaHus 3a4UTBHIBAIOTCSl aCCHCTEHTOM,
3aJaHus MTPEIOCTABILTIOTCS C UCTIOIB30BAaHUEM CYPIOTIEPEeBOa);

B) jgoctynmHas ¢opMma MpeoCTaBlIeHHsS OTBETOB Ha 3afaHus (MMMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIBIOTEDE,
HMHChMEHHO mpudToM bpaiins, ¢ HCIOoNb30BaHUEM YCIIYT ACCUCTEHTA, YCTHO).

ITpu mpoBemeHNM NpoOLENYphl OLEHUBAHUS PE3YNbTATOB OOy4EHHsS HHBANKMAOB U JHI[ C OTPaHUYEHHBIMU BO3MOXHOCTSIMU
3II0POBBS TIPEIYCMATPHUBACTCS HCIOIB30BAHNE TEXHHUYECKHX CPEACTB, HEOOXOMMMBIX MM B CBS3M C WX WHAWBHIYaJIbHBIMHU
0COOCHHOCTSIMU. DTH CpPEACTBAa MOTYT OBITH mpemocraBieHbl YenlY wiam MOTYT HCIONIB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpenctBa. Ilpu HeoOXoAMMOCTM HHBaIMAAM U JHMIAM C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 3J0POBBSI INPENOCTaBIIAETCS
JIOTIOJTHATEIBHOE BpeMs s TMOJATOTOBKM OTBETa HAa 3aJaHWs, NpOLeAypa OLCHWBAHHS pE3YAbTATOB OOyJeHHS 10
JUCIUIUIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIlOB.

IMpoBeneHne mpouexypsl OIEHHBAHHUS pPE3yIbTaTOB OOy4eHHMS WHBATUIOB U JHI[ C OTPAHUYEHHBIMH BO3MOXHOCTSIMU
3J0pOBbsI JOIYCKAETCsI C UCTIOJIB30BaHHEM JHCTAHIIOHHBIX 00pa30BaTENbHBIX TEXHOIOTHIA.
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[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3aceualmeM Ra(l)e[lpbl (l)M3MKH KOHACHCHPOBAHHOI'0 COCTOAHUSA
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3aBenyromui kapenpoi COITIaCOBaHO B.Jl. ByuenbHHUKOB

ABTOD (COCTaBUTEIIH) A.T. ®aznuTanHOBa
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