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«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
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Pa6oyvas nporpamma auciuIuinHbl "MartepuaioBeicHie HAHOMATEPUAIOB" 1O HATIPABJICHHIO ITOITOTOBKU
(cenmanbrocTH) 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 CHUITJINHBI

LICJ'H) Kypca ((MaTepI/IEUIOBCI[CHI/IC HAaHOMATEpUajaioB» COCTOUT B q)OpMI/IpOBaHI/Ie CHCTEMBI 3HAHUI B 00J1acTH
HaHOMAaTepuajaoB U HAHOCUCTEM, OBJIAJCHUN Teopneﬁ 1 METOAaMU ITOJTYICHUS PA3JINIHBIX HAHOPA3MEPHBIX MaTCpUAIOB.

3a;:[aanI/I N3YUCHUSA TUCHUTUINHBI ABJISAIOTCA:

1. OBnanenne GyHIAMEHTATLHBIMU MOHATHSIMH, 3aKOHAMU ¥ TEOPHUSIMU MaTEPUATOBEICHIS HAHOMATEPUAIIOB U
HaHOCHCTEM;
2. OBJIAJICHUE METOJAMH TEOPETHYECKOTO M AKCIIEPUMEHTAIHHOTO HCCIICOBAaHNS HAHOMATEPHAIOB M HAHOCHUCTEM.

PeSyJ'ILTaTLI O6yLl€HI/I$[ O IMCUUINIMHE HAITpaBJICHbI HA JOCTHXKCHUC NHAUKATOPOB!:

OIIK-1.1. HCHOJ’IH&y@T MaTeMaTHYECKUI armapart Ojd OIMMCaHus, aHaJlu3a, TCOPETUYCCKOI'0 U OKCIIEPUMECHTAJIBHOI'O
HCCIICAOBAaHUA U MOACINPOBAHUSA (I)I/I3I/I‘ICCKI/IX U XUMHUYCCKHUX CUCTEM, SIBJICHUH B IpouIeccCoB

OIIK-1.2. ucronb3yer (pU3NIecKHe 3aKOHBI M IPHHITUITEL B CBOCH MPOQEeCCHOHANBEHOMN eI TeTbHOCTH

OIIK-1.3. ucrone3yeT OCHOBHBIEC 3KCICPUMEHTABHBIC METOABI ONPEeIeHHs (PH3UKO-XUMUUECKUX CBOMICTB MaTEpPUAIIOB U
H3JIEJINI U3 HUX

ITK-1.1: 3Haet ocHOBHBIEC TPEOOBAHHS K TOCTIDKCHHIO TEXHIYECKOTO YPOBHS U3/ICIUI N3 HAHOCTPYKTYPUPOBaHHBIX
KOMTIO3HITUOHHBIX MAaTEPUAIIOB C YU4ETOM OTIBITA BEAYIIMX OPTraHU3aluit

ITK-1.2: YMeer: aHanM3upOBaTh UMEIOIIUECS TUTEPATYPHBIE JAHHBIE IO B3aMMOCBS3HU JUCIEPCHOTO COCTaBa M CBOICTB
HAHOCTPYKTYPUPOBAHHBIX MaTEepHANIOB; 00eCIeYnBaTh COOIIONEHNE TPeOOBAHNIT CTAHAAPTOB, TEXHUUECKUX YCIOBHH U
HOPMAaTHUBHOM JOKyMEHTAalUH1 Ha BCEX CTANUSAX IPOCKTUPOBAHUS U3EIUM U3 HAHOCTPYKTYPHUPOBAHHBIX KOMIO3ULIUOHHBIX
MaTEpHUAJIOB

ITK-1.3: Bnageer HaBbIKaMu (POPMHUPOBAHUS TEXHUYECKHUX 3aaHUI Ha IPUOOPETEHUE ChIPhS M BCIIOMOTATEIBHBIX
MaTepHaJIOB JUIs IPOU3BOCTBA HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIIMOHHBIX MAaTEpPHalOB

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

uxn (paznen) OIIOIT: b1.0.10

2.1 TpeOoBaHusl K NpeABAPUTEILHOI MOAT0TOBKE 00yYaloerocs:

dusuka

COHPOTI/IBHCHI/IC MaTcpruaIoB

Heopranuyeckas u opranudeckas XuMus

dusnueckas XuMus

2.2 JIucuunJuHbl M MPAKTHKH, JISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOXOAUMO KAK
npeanIecTBYIOIIEe:

Hay‘IHO-I/ICCHeZ[OBaTeJ'ILCKaH pa60Ta

Metoabl PU3NKO-XUMHUYECKUX UCCIIEIOBAHUN

CHGHCCMI/IHap 10 HaIIpaBJICHUIO

®azoBbIe paBHOBECHS U CTPYKTYPOOOpa3oBaHHE

Kopposust u 3amura MeTamuion

HpCH,E[I/IHJ'IOMHaﬂ IIpaKTUKa

IToaroToBka K MpoIEAype 3aIIUTHI M 3aIIATa BRITYCKHON KBATH()UKAIIMOHHONW pabOTEI

dusznka IMPOYHOCTH U MEXAHUYCCKUEC CBOMCTBa MaTcpruajoB

Du3nuecKre CBOMCTBA TBEPABIX TEI

3. KOMIIETEHLIMU OBYYAIOILETOCS, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMITIUHBI
(MOJYJIS)

IIK-1: CnnocodeH aHAIM3MPOBATH ONBIT BEAYIINX OPraHu3aiuii, oprann3oBbiBaTh nposenenue HUP no
NPOEKTHPOBAHHUIO U Pa3padoTKe HAHOCTPYKTYPMPOBAHHBIX KOMIIO3HIMOHHBIX MATEPHAJIOB U BHEAPSTH Pe3yJbTAThI
HCCJIeI0BAHUI B HOBbIE TEXHOJIOTUH

3HaTh:

I[IIS[ JOCTUKCHUA TIK-1.1: OcHOBHEIE pa3aciibl MAaTCPpHUAIIOBCACHUS HAHOCTPYKTYPUPOBAHHBIX MATCPHUAJIOB;
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Ymers:

Jna noctuxenus I1K-1.2: opraHn3oBbIBaTh IPOBEAECHUE KOMILIEKCHBIX HCCIEA0BAaHUM CTPYKTYPBI U CBOUCTB
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MATEPUAIOB U BHEAPATH PE3yAbTaThl UCCIECIOBAHUNI B HOBBIE TEXHOJIOIUU

Baagernb:

Hnsa noctrxenus [TK-1.3: oCHOBHBIMU METOJJAMH UCCIIEOBAHUS CTPYKTYPHI MAaTEPHAIIOB

OIIK-1: CnocodeH pemiaTs 3aga4i Npogh)ecCHOHATBHOI AesITeTbHOCTH, TPUMEHSI METOABI MOIETUPOBAHHS,
MaTeMaTHYeCKOIr0 aHAJIN3Aa, ecTeCTBeHHOHAYYHbIE U 001IeMHKeHePHbIe 3HAHMS

3HaTh:

I[J'IH JOCTUKCHUA OIIK-1.1: ocCHOBHBIE ITOHATHS U pa3acibl CI)I/I?)I/IKI/I AUCIICPCHBIX CUCTEM, METOAbI OKCIICPUMCHTAJIBHOI'O
HCCIICAO0BAaHUs MaTCpUaIOB

Ymers:

Juns moctmxenns OIIK-1.2: mpuMeHATs OCHOBHBIE (hOPMYITBI, 3aKOHBI (DH3UKH HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAIOB [UIS
HCCIIEI0BATENILCKUX PaboT;

Buaanernb:

Jus noctmxenns OITK-1.3: HaBBIKOM pelIeHnst KOHKPETHBIX HHXKCHEPHBIX U (DH3UYIECKHX 3a1ad.

B pe3ynbTaTe 0CBOEHHS AUCHHILUIMHBI 00yIAIOIIMIACS TOKEeH

3.1 |3narn:

3.1.1 | ocHOBHBIE IOHATHSI U pa3aenbl (GU3UKU TUCTIEPCHBIX CUCTEM, METO/IbI SKCIEPHUMEHTAIBLHOTO HCCIIEA0BAHMS
MaTepuaoB

3.2 | YMeTh:

3.2.1 | npUMEHATH OCHOBHBIE (POPMYIIBI, 3aKOHBI (PU3UKH HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIOB AJIs
UCCIIEZIOBATEIbCKIX PadoT;

3.3 | Baagers:

3.3.1 | HABBIKOM PELICHUS] KOHKPETHBIX NHXEHEPHBIX U (PU3MUYECKUX 3a]1a4.

4. OFbEM JUCLUILJIMHBI (MOAY.JIS)

OOwas TpyaoeMKocTb 43ET
YacoB 1o y4eOHOMY IIaHy : 144 Bune koHTpONS B cemecTpax:
B TOM YHUCIIE
ayAUTOPHBIE 3aHITHS : 68 9K3aMeHbI 6

caMocCTosATeNbHAs paboTa : 47
4acoB Ha KOHTPOJIb : 18
KOHTaKTHas pabora: 79
HKP: 11

5. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHBI (MO JIST)

Kon HaumeHoBaHue pa3/ie/ioB U TeM /BUJA 3aHATHA/ Cemecrt | Hacos Jlutepartypa
3aHATH p / Kype
Pasgen 1. Beenenue
1.1 MarepnanoBesneHue u IpuMeHeHne Matepuanos. Kiaccuduxars 6 4 J1.1J11.2J11.3
JUCTIEPCHBIX cucTeM /JIex/ JI1.4J712.1 J12.2
313233
1.2 VcenenoBarue 3akoHOMEpHOCTEH (Da30BBIX IpEBpaIlieHHI B 6 10 JI1.1J11.2 JI1.3
HaHOCTPYKTYPHPOBAHHBIX MaTepuanax /JIab/ JI1.4J12.1 J12.2
2102233
1.3 Knaccugukaryst MaTepHaioB MO0 TEXHUYECKOMY Ha3HAYCHUIO0. Buabl 6 23 JIT.1JI1.2 JI1.3
MAaTEpUaJIOB: 30JIH, TENH, CYCIIEH3UH, KOJJIOUIHBIE PACTBOPHI, JI1.4J12.1 J12.2
(bymiepeHsl, yraepoaHsle HAHOTPYOKH, bnomemOpans! /Cp/ 01323354
Pa3gen 2. MeToabl cMHTE3a HAHOPa3MEPHBIX MaTepPHAJIOB
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2.1 MexaHnocunres /JIex/ 6 2 JIT.1JI1.2 JI1.3
J11.4J12.1 J12.2
313233
2.2 Merton ¢usudeckoro aucreprauponanus /JIek/ 6 2 JI1.1 J11.2 J11.3
JI1.4J12.1 J12.2
212233
2.3 OcaxaeHue u3 KOJUIOUAHBIX PaCTBOPOB (XMMUYECKOE 6 2 JI1.1 J11.2 J11.3
nmucnieprupoBanue). /Jlex/ JI1.4J12.1 J12.2
313233
2.4 Crioco0bI KOHCONMUIAIY HAaHOPAa3MEPHBIX TOPOIIKOB /JIek/ 6 2 JI1.1J11.2 J11.3
J11.4J12.1 J12.2
313233
2.5 HccnenoBanue TUCIEPCHOTO COCTaBa ¢ MOMOIIIBIO MUKpOcKomuu /J1a6/ 6 2 JIT.1JI1.2 JI1.3
JI1.4J12.1 J12.2
212233
2.6 Mertoas! qucnieprupoBanus. /Cp/ 6 16 JI.1JI1.2 J11.3
J11.4J12.1 J12.2
21323354
Pazgen 3. ®u3nko-xuMHuYecKue OCHOBBI NOJIYyYeHUS
HAHOCTPYKTYPHBIX MATEPUAIOB
3.1 dopMHupOBaHNE HAHOMATEPHATIOB [0 MEXaHU3MY «CHU3Y-BBEpX». /JIek/ 6 2 JI.1JI1.2 J11.3
J11.4J12.1 J12.2
313233
32 ®DopMupoBaHIe HAHOMATEPHUAJIOB TI0 MEXaHI3MY «CBEpXy-BHI3 /JIex/ 6 2 JI1.1J11.2J11.3
J11.4J12.1 J12.2
313233
Paznen 4. Biusinue pazmMepa 3epeH M TPaHHII pa3aesa Ha CBOWCTBA
HAHOMATEPHAJIOB
4.1 Oco0OeHHOCTH TePMOAMHAMHYCCKUX CBOICTB HaHOCpen /JIek/ 6 2 JI1.1 J11.2 JI1.3
J11.4J12.1 J12.2
313233
4.2 CTpyKTypa HaHOPa3MEPHBIX MaTepUAIOB. XapaKTEPUCTHKH 6 2 JIT.1JI1.2 JI1.3
JTUCTIEPCHOCTH HaHOMaTepuaos /JIek/ JI1.4J12.1 J12.2
212233
43 [ToBepxHOCTB, FpaHULIBL, MOPQOIOTHSI HaHOMaTepuaioB /JIek/ 6 2 JI.1J11.2 J11.3
J11.4J12.1 J12.2
313233
4.4 TeroBbIe U AIEKTPUIECKUE CBOMCTBA HAaHOMAaTepraloB /JIex/ 6 2 JI1.1J11.2 J11.3
J11.4J12.1 J12.2
313233
4.5 ®deppomMarHuTHbIC CBOMCTBA HaHOMAaTepHasioB /JIek/ 6 2 JIL.1JI1.2 JI1.3
JI1.4J12.1 J12.2
212233
4.6 Huddy3ust B HaHomaTepuanax. XHUMHYECKHE CBOMCTBa 6 2 JI1I.1J11.2J11.3
HaHOMaTepuanos /JIek/ JI1.4J12.1 J12.2
313233
4.7 MexaHndecKre XapaKTePUCTHKH JTUCTIEPCHBIX cpexn /JIek/ 6 2 JI1.1J11.2 J11.3
J1.4J12.1 J12.2
313233
4.8 BinsiHue nucnepcHOCTH Ha YIpyro-npoYHOCTHBIE XapaKTePUCTHKHI 6 4 JIL.1JI1.2 J11.3
HAHOCTPYKTYpUPOBaHHOTO MaTepuaina /J1ab/ JI1.4J12.1 J12.2
212233
4.9 HccnenoBanue ynpyro-npoYHOCTHBIX XapaKTEPUCTHK C IPUMEHEHUEM 6 8 JIT.1 JI1.2 JI1.3
WCTBITaTeNbHOW MamuHbl MU-20YM /J1a6/ JI1.4J712.1 J12.2
313233
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4.10 |HccnenoBaHue AUCIEPCHOTO COCTaBa ¢ IOMOIILIO MUKpOcKomHy /J1ab/ 4 JIT.1JI1.2 JI1.3
JI1.4J12.1 J12.2
2102233
4.11 | OmnpeneneHue AUCTIEPCHBIX XapaKTEPUCTUK C IPUMEHEHHEM 6 JIT.1JI1.2 JI1.3
ceHauMenToMerpa /J1ad/ JI1.4J12.1 J12.2
313233
4.12 | CpoiicTBa HaHOMaTepuaoB. CBEPXIUIACTUYHOCTD. [IpuMenenue 4 JI.1JI1.2 J11.3
HaHoMaTepuaios /Cp/ JI1.4J12.1 J12.2
01323354
Pa3gen S. Meronbl onpejejieHHs: pa3MepPOB MAJIbIX YaCTHULL
5.1 DNeKTpoHHAsT MEKpocKomus /JIex/ 2 JI1.1J11.2 J11.3
JI1.4J12.1 J12.2
2102233
5.2 JIudpakmoHHBIA METOI, onpeaeneHue ha3oBoro cocrana /JIex/ 2 JI1.1 J11.2 J11.3
JI1.4J12.1 J12.2
313233
53 Mertons! onpeaeneHus pa3MepoB Maibix yactur /Cp/ 4 J1.1J11.2J11.3
JI1.4J12.1 J12.2
21323354
Pa3nen 6. Unast koHTakTHasA padora
6.1 VHnuBrayanbHbIe KOHCYIBTAINH, TeKyIHi KoHTpob /TKP/ 11 JI1.1 J11.2 JI1.3
JI1.4J12.1 J12.2
212233 24

6. DOHJ] OLIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

OT4eTHI 110 J'Ia60paTOpHBIM pa60TaM, KOHTPOJIbHBIC pa6OTBI, BOIIPOCHI K OK3aMCHY

6.2. TunoBbIe KOHTPOJILHBIE 3aAHASA M HHBIE MATEPHATBI /I TEKYIIeld aTTecTannn

Ha 1a60paTOpHBIX 3aHATHSAX CTYACHTHI JOJDKHBI IPEIBAPHTEIIHLHO IIPOATH HHCTPYKTAXK IO TEXHUKE OC30ITaCHOCTH B
nabopaTopusx Kadenpbl GU3NKH KOHISHCHPOBAHHOTO COCTOSHHUS U OBITH JOTYIIEHHBIMHU K BHITIOJTHEHHUIO JTa00PaTOPHBIX
pabor.

[Tpu BEIMOTHEHNH JIAOOPATOPHBIX PAOOT CTYACHTHI JOJKHBI 03HAKOMHUTHCS ¢ METOIMYECKUMH YKa3aHUSIMH T10
COOTBeTCTBYIOIMM pabotam. CTYIEHTHI N3ydaroT MPUHINIEI M YCTPOHWCTBA pabOTHI 000PYIOBaHUS M IPHCTYIIAIOT K
BBITIOJTHEHHIO Pa0OTHI B IPHUCYTCTBHY HHXXEHepa JlabopaTopui. 11o 3aBepIIeHuIO BEINOIHEHHS Ta00paTOPHOH paboThI
CTYAEHTHI O)OPMIISIOT OTYET COTIIACHO MIPUMEPY:

IMpumeps! opopmiteHns OTYETA TT0 Ta00PATOPHOH paboTe

JlabopaTtopnas pabora No_

Ha3ssanune

Paborty BbImonHMI CTyAeHT rpynibsl DD-303,

OuHoit popMBI 00yIeHHS,

Hanpasnenus noarotoBku «MaTepHanoBeJeHUE U TEXHOIOTUH MaTEPUAIIOBY
WBanos MBan liBanOBUY

«_» 20

[Iposepun:

®&.1.0. npenogasatesns, 10JKHOCTb
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Pa6oyvas nporpamma auciuIuinHbl "MartepuaioBeicHie HAHOMATEPUAIOB" 1O HATIPABJICHHIO ITOITOTOBKU
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OOBEKTHI HCCIENOBAHU:
Mertoabl UcciIEqOBaHUS:

Kpatkas Teopus
B kpaTkoli TeOpuu U3NMaralorcsl TEOPETUIECKUE OCHOBBI, HEOOXOAMMBIE /ISl BRITIOJTHEHUS 1a00paTOPHOH paboThl, 00paboTke
MOJTyYEHHBIX PE3yJIbTaTOB.

PesynbraTsl

ITpuBoasTCs M3MepeHHs, OCHOBHbIE MaTeMaTHYECKUE BBIKIAIKH 00paOOTKH JaHHBIX, rpadudaeckoe
IIPEICTaBIECHUE PE3YNbTAaTOB.

BriBoasl
OO0cyxeHne 1 BEIBOJBI IO paboTe
ITprMepbl BOIIPOCOB VISt KOHTPOJIBHOM paboThI

L. Omnwucats OCHOBHBIE METOABI NONYy4E€HHUS HAHOCTPYKTYPHPOBAHHBIX MaTEPUAJIOB.
2. OCHOBHBIC Y3716l PEHTICHOBCKOTO TU(PpAKTOMETpa.

6.3. TunmoBbIe KOHTPOJIBLHBIE BOMPOCHI H 3aaHUS IJIs1 IIPOMEKYTOYHOIl aTTeCTANN

BOHpOCLI K DK3aMEHY

1. JucriepcHas cucreMa (HaHOCHUCTEMA)

2. Knaccugukamnust TUCTIEpCHBIX CUCTEM 10 arperaTHOMY COCTOSIHUIO
3. Knaccudukanust AucepcHbIX CHCTEM 10 pa3Mepam

4. Knaccupukanus TUCIEpCHBIX CHCTEM II0 MEPHOCTH

5. Mertop! MOTy4eHUs] HAHOPA3MEPHBIX MaTEPHAIOB

6. MertoJ MEXaHUYECKOTO U3MEIbUCHUS

7. MeTo 1 MHTEHCHBHOM TUTACTHYECKOH Jedopmarin

8. INomy4yenne MaTepuansoB MEXaHHYECKUM BO3HEHCTBHEM pa3IHYHBIX CPeJ
9. MerTo XMMHUYECKOTO AUCTIEPTUPOBAHUS

10. Crioco0Obl KOHCOJIMJAIIUN HAHOPa3MEPHBIX MMOPOILIKOB

11. OU3NKO-XMMIYECKHE OCHOBHI TIOJTy4eHHSI HAaHOCTPYKTYPHPOBAHHBIX MaTepHa-IoB
12. DopMHUPOBAHUE HAHOMATEPUAIOB I10 MEXaHU3MY «CHU3Y-BBEPX)»
13. ®DopMUpOBaHIE HAHOMATEPUAJIOB [0 MEXaHU3MY «CBEpPXY-BHU3»
14. OCOoOEHHOCTH TePMOJANHAMHUYECKAX CBOMCTB HaHOCpPENX

15. CrIpyKTypa HaHOpa3MEpHBIX MATEPUAIOB

16. XapaKTepUCTUKHU JUCIIEPCHOCTH HAaHOMATEPHAJIOB

17. IToBepxHOCTB, rPaHUIBI, MOP(HOIOTHS HAHOMATEPHAIIOB

18. DJEeKTpUUYECKHE CBOWCTBA HAHOMATEPUAIIOB

19. MarsuTHble CBOMCTBA HAHOMATEPUAIIOB

20. TennoBsle cBOlicTBa HAHOMaTepHUAIOB

21. OrnTuyeckre XapakTepUCTHUKH HAHOMATEpHUAJIOB

22. XuMHUYECKHE CBOWCTBA HAHOMATEPHAJIOB

23. CTabHIbHOCTh HAHOCTPYKTYP

24. Mertopb! H3ydeHUs] CBOMCTB HAHOMATEPUAIOB

25. HccnenoBanue pa3MepHBIX XapaKTEPUCTHK

26. OmnpezneneHue 3JIEeMEHTHOTO COCTaBa

27. Omnpenesnenne (pa3oBOro cocTaBa

28. MeTopI H3yJeHUS TOBEPXHOCTH HAHOMAaTEPHAIOB

29. [IpuMeHeHue HaHOMAaTEpUAIOB

6.4. Kpurepun oueHuBanus

Texymuii KOHTPOJIb TCOPETHIECKUX 3HAHUH MPOU3BOIANUTCS B BUE KOHTPOJIBHBIX U OTYETOB MO TAOOPATOPHBIM 3aHATHAM.
Homep BapuaHTa BBITIOJIHEHUS 1a00paTOPHOI paboTs! Ha3HauaeTcs npenoaaBareneM. KoHTpoibHbIe paboTHL,
IIpeaycMaTpUBAaIOLIMe IPOBEPKY TEOPETUUECKUX 3HAHUM, BKIIIOYAIOT [1Ba TEOPETUYECKUX BONPOCA. Y CIIEUIHBIM OTBET Ha
TEOPETHYECKHH BOIPOC M BHIIIOJTHEHHE Ta00PAaTOPHEIX paboT BIMSIOT Ha JOMYCK K 9k3aMeHy (6 cemecTp). CTymeHTHI,
KOTOPBIE YCIICIITHO PEIIIH KOHTPOJIFHBIEC U BRITOTHIIN Tab0opaTopHBIe PabOTh 0CBOOOXKAAIOTCS OT 3-T0 BOIpoOca B OmieTe
(T.e. omucaHMs METOJOB YKCIEPUMEHTAIBHOTO HCCIE0BAaHHUS HAHOCTPYKTYD).
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Ha sKk3aMeHe CTyACHT MOJIy4aeT OLCHKY «YIOBJICTBOPUTEIBHO» B CIIydae YCHCUIHOW CAYN «TCOPETHYCCKOTO MUHIMYMAaY,
KOTOPBIN BKITIOYAET: 3HAHHE KJIaCCH(UKAIIMN TUCTICPCHBIX CHCTEM, BIMSHHE pa3MepHBIX 3 (eKToB Ha CBOWCTBA
HaHOMAaTepHasioB (OTBET XOTs ObI HA OJIMH BOTIPOC B OHIIETE).
O1eHKa «XOPOIIO» — CTYIEHT TBEPAO 3HAET ydeOHO-IIPOTPaMMHBIN MaTepuall, TPaMOTHO U TIO CYLIECTBY U3JIaraet ero, Ho
MIPU 3TOM JIOIIYCKAIOTCs HE IpyOble OIMOKY IPpU OTBETE (OTBET Ha J1Ba BOIIpoca B Oujere).
O1eHKa «OTJIMIHO» — CTYIACHT JOJDKEH MPOJAEMOHCTPUPOBATh OTIMYHOE 3HAHKE MaTepHaa, Kak JICKIIMOHHBIX 3aHATHH, TaK
Y Te€M, BEIHOCHMBIX Ha CAaMOCTOSITENIbHOE 00ydeHre, OTBETHB Ha BCE BOMIPOCHI B OMIIeTe.

7. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHasi iuTepaTypa

ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI1.1 | Caconona JI. I, dusnuecKast XUMHUS AUCIEPCHBIX CUCTEM WBaHoBO : 9BC
Kopomnes B. B., (http://e.lanbook.com/books/element.php? UrxTy, 2007
Cagenbes B. 1. pll_cid=25&pl1_1d=4465)
JI1.2 |PxeBckas C. B. MarepuasnoBeaeHue: yaeOHUK AJIS BY30B: yUeOHUK Mockaa : Jloroc, 9BC
(https://biblioclub.ru/index.php?page=book&id=89943) 2006
JI1.3 HanoMaTepuainsl: CBONCTBA U MEPCIEKTUBHBIE IPUITOKEHUSL: Mocksa : 9BC
MoHoTrpadus Hayunsrii mup,
(https://biblioclub.ru/index.php?page=book&id=468346) 2014
JI1.4 | T'yceB A. U. Hanomarepuanbl, HAHOCTPYKTYPbI, HAHOTEXHOJIOTHH Mocksa :
®uzmataur, 2007
7.1.2. JlonoiHUTeNbHAA JIUTEPATYpPa
ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI2.1 | T'opognuuenko B. MarepuanoBeieHUE: TPAKTUKYM: ydeOHOE 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.,
IIsemos 1. M.,
Sauenxo I'. A.,
Pxesckas C. B.
J12.2 |Tapudymmun . A.,, | MaTtepuanoBecHUE U TEXHOIOTUSA KOHCTPYKITHOHHBIX Kazans : 9BbC
Aronos P. 111, MaTepHaJIOB: yIeOHO-METOJMUECKOE MTOCO0me Kazanckuit
Kunsxos B. B. (https://biblioclub.ru/index.php?page=book&id=258639) HAIMOHAJIBHBIHA
HCCIIEI0BATEIIECK
ni
TEXHOJIOTHYECKH
1 yHUBEpCUTET
(KHUTY), 2013
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIeKOMMYHHKAIIMOHHOI ceTH "UHTepHeT"
31 |JlaHbp [DnekTpoHHEIN pecypc] : anekTpoHHO-O0nbnoreunas cucrema (ObC) / m3narensctBo Jlans. URL:
http://e.lanbook.com/
D2 | YHuBepcuTeTckas OMONIMoTeKa OHJIAWH [ DIEKTPOHHBINH pecypc] : anekTpoHHo-0nbmmoteunas cuctema (O6C) / OO0
Hupextmenua [Mabmumunar. URL: http://biblioclub.ru/
93 | FOpaiiT [DnekTpoHHBIH pecypce] : anekTpoHHO-0ubanoTeunas cucrema (3bC) / m3natensctBo FOpaiit. URL:
https://biblio-online.ru
94 | eLIBRARY.RU [3nekTpoHHBIH pecype] : anekTpoHHas oubnmoteka / Hayd. sanektpon. 6-ka. URL:

http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IIporpammHoe obecnieyeHune

MS Office365

Adobe Reader

WinDjView
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LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

7.3.2 lIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CHCTEMbI

1. DneKTpOHHBIH KaTanor HaydHoU Onbmmorekn UenlY [DnekTpoHHbIi pecype] : 6a3a manHbIx / Yenso. roc. yH-T. —

Yenstounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
>kypHasel American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — PexxuM g0CTyIa: TONBKO U3

ceTH yHuBepcutTeTa. — TeKCT : 3JeKTPOHHBIM.

3. Web of Science : mynpTHANCIUIIIMHAPHAS pedepaTHBHAs 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pexxim gocryma:

n71s 3apeructpup. noas3opateneit Yenl'Y. — TekcT : aneKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a gannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anry. — Pexum goctyna: nis

3apeructpup. nojp3oBateneid YenlY. — TekcT : 3ME€KTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. anri1. — Pexxum qocTyma: Assl 3aperucTpup. nojabp3oBarteneit

Yenl'V. — TeKCT : 37I€KTPOHHBII.

6. BupryanbHas naboparopus "MatepuanoBenesue"

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOY JISA)

OcBoeHUE AUCHUILTHHBI OCYIIECTBISIETCA B YIeOHOM ayJUTOPHHU IIEPBOTO KOPILyCa, PACCUUTAHHOMN Ha 25 CTYIEHTOB.

JUJ1s1 yCTIeIHOTO OCBOCHUSI IUCIUILTHHEI AyTUTOPHS JOKHA OBITH 000pY-I0BaHA MYIETHMEIUHHBIM KOMIUIEKCOM B 9KPaHOM

JUISL IEMOHCTPALMK CIAlI0BBIX TPe3eHTaIi.

Hcrionp3yroTcest 3eKTPOHHBIHN YUTaIbHbINA 3211 HaydHO! 6ubnmuorexu Yenl'Y (ayautopus 206) u yueOHast mabopaTopus
BBIYHCIIUTENBHON (pU3nKH Kadenpbl TeopeTudeckoil Gpusuku (ayauropus 222) i CaMOCTOSATENBHON pabOTHI CTy/ICHTA,

OCHAIIICHHBIC TEPCOHATIBHBIMHA KOMITBIOTEpaMH, MYJIbTUMEINHHON ammnapatypoil. B aymutopusx obecnedeH J0CTyIT K
Pa3IUYHON CIIPABOYHOM JIUTEPATYPE, SHIUKIIONEANIM, ONOIHOTpadUIECKUM 1 MOTHOTEKCTOBBIM 0a3aM JTaHHBIX,

MH(OPMALMOHHBIM pecypcaM «HTepHeT».

Ha xadenpe ¢pu3nku KOHICHCHPOBAHHOTO COCTOSIHUS UMEIOTCSI CTIEIHATN3UPOBAHHBIE Ta00PAaTOPHH:

JlabopaTopust peHTIeHOCTPYKTYpHOTO aHaimmu3a Nel26, LleHTp KOJIeKTHBHOTO MoJib30Banus «HaykoeMkue TexHomorum» 126

B, 126 T

Pentrenosckuii nudpaxromerp JIPOH-3, pertreHoBCckHit mopomkoBsii qudpaxromerp Bruker DS Advance, maposas

menbHuIa FRITSCH, sHepro-aucnepcrHoHHsIi pentrenoBekuii cnekrpomeTp ARL QUANT X, koMIbroTeps! ¢

CIICHHUAJIM3UPOBAHHBIM IIPOrpaMMHBIM obecrieueHueM — 5 mT.,

Jlabopartopus anmeKTpoHHOIT Mukpockomnun Nel21, 123

OnexrponHbli Mukpockonn YOMB-100K, Bakyymuslii noct BYII-4, ckanupyromuii anektposHsiil Mukpockon JEOL JSM-
6510LA, Bakyymusiid noct BYII-4, Bakyymusiit moct JEOL JEC-3000FC, aToMubIii cuoBoit Mukpockon Nanoeducator 11,

KOMIIBIOTEPHI C IPOTPaAaMMHBIM obecrieueHneM — 2 IIT.

JlabopaTopust hazoBeix npeBpamenuid Nel31

Hepusatorpagsr Q-1500, Q-1000, curxporHbIH TepMudecknii ananu3atop Netzsch STA 449 Jupiter, xpomarorpad,

(hoToKaTOpUMETP, ONTHYECKUI MUKPOCKOTI, MeTayutorpadudeckue Mukpockornsl METAM PB u JIB, dpotoceauMeHTOMETD,
MHKpOTBEpIOMEp, HCTbITaTenbHas Mamuaa MY-20Y, mydensras meas Crour 10/11, Moct nepemenHoro Toka P5030, mpecc

ruapasnnygeckuit [1T'P-10, koMIbloTeps! ¢ IpOorpaMMHBIM oOecnedeHIeM — 2 IIT.

CosmectHast ¢ PO PAH (r.Mocksa) naboparopusi «PU3UKH MarHUTHBIX sBieHUi» Ne 101(4)

YcraHoBKa IJIaBUIbHAS SJICKTpoAyroBas, VYcra-HOBKA 1S HU3MEPCHUS MarHUTOKaJIOPUYCCKOIo 3(1)(1)€KTa, HaocC BaKyyMHbIﬁ

2HBP, xprorenHas crcTeMa Uil aBTOHOMHOH YCTaHOBKH TI0 H3MEPEHNIO MATHUTOKAJIOpHYEecKOro 3 (eKTa, cucremMa
BaKyyMHU3aIlUH [T aBTOMaTH3UPOBAHHON YCTAHOBKH IT0 M3MEPEHUIO MATHUTOKAIOPHIECKOTO 3¢ eKTa, yCTaHOBKA I10

YABTPATOHKON Hape3Ke CIUIaBoOB, TabopaTopHblil BakyyMHbI Hacoc HVP8 (HUMM VAC CIIIA), koMObroTepsl — 3 HIT.
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9. METOAMUECKHUE YKA3AHMNS /151 OBYUAIOIINXCS 10 OCBOEHMIO JMCLIUILINHBI (MOIY.JI5)

ITpu n3ydeHnu JaHHON TUCHUIIMHBI HCIOb3YIOTCS JIEKI[HOHHBIE, MPAKTHYECKUE 3aHATHS U CaMOCTOsITeNIbHas paboTa
cTyneHTa. Ha JeKIMOHHBIX 3aHATHAX TPENoaBaTelb H3IaraeT OCHOBHOE COZIepsKaHUe TeM porpaMMbl. IIpopaboTky
JIEKIIMOHHOTO MaTepHraa XelaTeJIbHO IPOBOANTH KaK MOCIe K00 3aHATHS, TaK U 110 3aBEPIICHHUIO TEMBL. DTO MTO3BOJIUT
CBSI3aTh BOSMHO MOIYYEHHBIE CBEACHHS  COCTABUTD IETbHYIO KAPTHHY.

Ha nabopaTopHbIX 3aHATHIX PACCMAaTPUBAIOTCS OCHOBHBIE METO/IbI SKCIIEPUMEHTAIBHOTO HCCIIEA0BAHNS CTPYKTYPbI U
CBOHCTB MaTepHaloB. PexoMeHmyeTcs me-pe KaKIbIM JTA00paTOPHBIM 3aHATHEM 03HAKOMUTBCS C TEOPETHUSCKUMHU
OCHOBaMH KCILTyaTaI[lH IPHOOPOB, ITO MO3BOJIUT JIy4IlIe YCBOUTH X0 paOOThI AKCIIEPIMEHTAIEHOTO UCCIEAOBAHUS
CBOWCTB MaTepuasoB.

Ba)kHBIM MOMEHTOM TPH H3y4EHUH JIF000H AUCIUIUINHEI SBIISIETCS] OPTaHU3ALMs CAMOCTOSTEILHON paboTsl. [Ipy ocBoeHNN
MaTepurala He CIIeyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMHHAHHIO ITPUBEICHHBIX OIpeIeNIeHNH, (OPMYITNPOBOK
MOJIOKeHUH, ecau TpeboBaHMA K BaM mpsMo He yka3siBatoT Ha 3T0. BrionHe 3phekTrBHOMN MOKET OKa3aThCs MOMBITKA
HOHSTH CYTh SIBJICHHS, BEIPA0OTATh CBOE OTHOIICHUE K HEMY, OIIMPAsiCh Ha MaTepHall, COAEPKAIIUNCSI B PEKOMEHI0BAaHHON
nureparype. CkazaHHOEe 0c00eHHO 3()(heKTHBHO, KOTIa Pedb HICT O TAKUX TPEOOBAHMAK, KAK IIOHIMACT) FIIH «AMEET
npexcrasieHuey. Hamporus, eciu Bel nmeere neno ¢ TpeOoBaHUEM K JEATEIBHOCTH «JODKEH YMEThY, TO PEKOMEHTyeTCs
MOYIPaKHATHCS B COOTBETCTBYIOIEM BHUJIE JEATEIBHOCTH. Bee 3To MeeT HemocpeJCTBEHHOE OTHOILIEHUE K ITOATOTOBKE K
MPaKTHYECKUM 3aHATUSIM.

CpencrBaMu 00ydeHHUS SBISIOTCS: 0a30BbIi yIeOHUK, TOTIOTHATENBHBIE TOCOOUS JIIsl OPTraHU3aIluN CaMOCTOSTEFHON
paboTHI CTYICHTOB.

Jst M3ydeHns JUCUUIIMHbI IPEYCMOTPEHBI IIPOBEACHUE JICKIMOHHBIX ¥ JJA00PATOPHBIX 3aHATHH, a TaKXKe
caMocCTosATeNbHAs paboTa CTYICHTOB.

JleKIIMOHHbIE 3aHATHS 00ECIEYNBAIOT TEOPETHIECKOE H3yIeHHE TUCIHUIIIUHBI. OCHOBHBIMHU METOJaMH OOYJIEHHS SBIISIOTCS
MH(OPMALMOHHO-00BSICHUTEIBHBIA 1 IPOOIeMHBIi. Ha nekiusax u3naraercst OCHOBHOE COAEPIKAHNUE TEM NPOTPAMMBI, IIPO-
BOJIUTCS aHAIIN3 OCHOBHBIX MOHATUI U METO0B, PACCMATPHBAIOTCS IPUMEPBI.

JlabopaTopHbIE 3aHATHS CIYXKAT JUIA 3aKPEIUICHUS TEOPETHIECKUX OCHOB, M3JIaraeMbIX Ha JICKIMAX. Ha 3aHaTHIx
o0ydaeMble OBJIaIEBAIOT OCHOBHBIMH METOJaMU SKCIEPUMEHTAIBHOTO HCCISJOBAaHNS CBOMCTB U CTPYKTYPhI MaT€pUAIIOB.
Jlns mpoBeeHus! TEKYIIEro NPOMEXXYTOUHOTO KOHTPOJISE pEKOMEHAYETCs PETYNSPHO MPOBOANUTH MHUChbMEHHO-YCTHBII OMpoC
Ha 10 — 15 MHHYT, B KOHIIe KQ)XXIOTO pa3ena —KOHTPOIbHY0 paboTy. CrcteMa KOHTPOIBHBIX MEPOIPHUATHH JODKHA
obecrieunBaTh 00BEKTUBHYIO OLCHKY 3HAHUH M HABBIKOB CTY/IEHTOB, CIIOCOOCTBOBATH MOBBIIICHHIO 3((EKTHUBHOCTH BCEX
BUJIOB y4eOHBIX 3aHATHUH, BKIIIOYas U CAMOCTOSTENBHYIO PaOOTY.

Jlnst opraHu3aIuy CaMOCTOSITENIbHON PadOThI CTYICHTaM CIIEyeT IIOPEKOMEHI0BATh METOANYECKUE MAaTEPHAIIbI,
nmetonmrecs B Hayanoit 6ubmorexe YenlY. Heo0xoauMo moquepKHyTh, 9TO IS CTYACHTOB IPOBOISTCS KOHCYIIBTAIINH,
Ka)JJOMY CTyAEHTY IIPH HEOOXOIUMOCTH MOTYT OBITh BBIIAHBI HHIWBUIyaIbHbIE 3aJaHUS I CAMOCTOSTENBbHON paboTHL,
MO3BOJIAIOLINE YIITyOJEHHO U3YdUTh OTJEIbHbIE TEMbI JUCIIUILIUHBI.

Kpome Toro, He00X0IMMO HCIIONIF30BaTh AKTHBHBIC M HHTEPAKTUBHEIC ()OPMBI TIPOBEICHUS 3aHATHH.

K mHTepaKTUBHBIM TEXHOJIOTHUAM 00yUEHHUS, KOTOPBIE MOTYT HCIIOJIb30BATHCS TIPH U3YICHUH TUCIIATLIHHEL
«MarepuanoseieHle HAaHOMaTepUaIOB 1 HAHOCUCTEM», OTHOCSITCS:

. HMHTEPAKTUBHBIC JICKLIIMU C CHHXPOHHBIMU CllaiilaMu;

. IIporpaMMHpPOBaHHOE 00ydeHHe, B paMKaxX KOTOPOTO CTYJACHT JOJDKEH BBIITOJTHHUTH TECTOBBIE U NPAKTHUCCKUE
3aJaHys, II0Ka3bIBAIOLIME CTEIIEHb YCBOCHUS U3y4aeMOI'0 MaTepuaa;

. ydeOHasi AMCKYCCHsl, LIelb KOTOPOH IPOIIece ITOMCKAa HOBOTO 3HaHUS (IIPEerojaBaTenb JOJDKEH YIPaBIsTh

MPOIIECCOM TIOMICKA HCTHHBI M 00ECIICUHUTH MTPAaBIIIFHOCTE BRIBOZIOB. ).

B cnysae npuMeHeHus Tpu 00y4eHUH AUCIUTUTMHEI SICKTPOHHOTO 00YYEHUS, AUCTaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOIIeHHe 00YJarOIUXCsI U IPENoAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEabHOTO BpeMEHH (OHNalH-IeKIUN
(BeOMHAPBI), YaThI, BUICO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BpEMEHH (CucTeMa JMCTaHIMOHHOTO 00y4enns Moodle,
MS Office365, Gopymsl, 37eKTpOHHAS ITOYTA U IP.).

ITpu 0Oydennu IHI C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 3JJ0POBBSI JJIEKTPOHHOE 00ydCHHUE, TUCTAaHIIUOHHbIE
00pa3oBaTeNbHBIC TEXHOIOTHH MPEyCMaTPHBAIOT BO3MOXKHOCTB IIpHUEMa-Tepeiadyl HHOPMALUK B JOCTYIHBIX IS HUX
dbopmax.

Peanmsanust qUCIUIUIMHBI ¢ TPUMEHCHHUEM 3JIEKTPOHHOTO 00yJIeHHs, TUCTaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI (aree
— 30, A0T) ocymectpnsiercs: Ha ocHOBaHUU «[1oy0keHuns 0 peanu3aluy OCHOBHBIX U IOTIOJIHUTENBHBIX 00pa30BaTEbHBIX
HPOrpamMM C IPUMEHEHHEM IIEKTPOHHOTO 00OYJEeHHS U AUCTaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHIT B (eiepaabHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeIbHOM YUPEXKICHUH BRICIIETO 00pa3oBaHus «UemsIOMHCKUH rocynapCcTBEHHbIH
yHHBepcHTeT», «Ilom0keHns o mopsaKe 3aueTa 0OyJaronIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTeNbHBIM
mporpaMMam Boiciiero oopasosanus B ®I'6OY BO «HUenl V» pe3ynbTaToB OCBOCHHUS B OPTraHU3AIUAX, OCYIIECTBISIONINX
00pa3zoBaTENBHYIO AEATEILHOCTD, YICOHBIX IIPEMETOB, KYPCOB, AUCIUIUTHH (MOIYIeH), IPaKTHK, TOTTOITHHTEIBHBIX
00pa3zoBaTeNBHBIX IPOTPAMM» ITOCPEACTBOM IEKTPOHHOI HHPOpMaMOHHO-00pa3oBaTensHON cpenst PI'BOY BO
«Henl'V». B uckiarountensHbIX cinydasx (hopc-Maxop U T.I1.) IpU pean3aii 00pa3oBaTebHON AITEILHOCTH C
npumMenerneM 30, JJOT Moryr npuMeHsATh KOMIIOHEHTBI, HE BXOASIINE B IIEPEUCHb IICKTPOHHOH MH(POPMAHOHHO-
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00pa3oBaTeNBLHOM CpebL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JTUCIIUITIJIMHBI OBYYAIOIIIUMHUCH C
HHBAJIMJTHOCTBIO U OT'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbA

OcBoeHNE AUCHUIUIMHBI WHBAJIUAAMHU U JIHLAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSMH 3JI0OPOBbBSI OCYILECTBISIETCS C
UCIIONb30BAaHUEM CIEHUANbHBIX TEXHHUYECKHX CPEACTB M Tol0 HMHOOPMALMOHHBIX TEXHOJIOTHH, MNpPeZOoCTaBIseMbIX
PecypcHBIM y4eOHO-METOIMYECKUM LEHTPOM IO OOYYEHHIO MHBAIHIOB ¥ JIUIl C OTPAaHHYCHHBIMHA BO3MOXKHOCTSMH 3T0POBBS
Yenl'V mo 3ampocy 00yJarommerocs.

1. MoOwiibHBIE CrieUalibHble TEXHUYECKHE CPEACTBA Ul JIMIl ¢ HApyIIEHUSIMHU 3pEHUs: MOPTaTUBHBIN KOMITBIOTED
¢ BBOZOM/BBIBOJIOM IpudTom Bpaiins ¢ cuntesaropom peun «ElBraile-W14J G2»; HOyrOykH ¢ TpOTrpaMMHON SKPaHHOTO
nocryna NVDA; 3J1eKTpOHHBIC YBENMUUTENN JUIS YAAIEHHOTO IPOCMOTPA; BHUACOYBEIMUYHUTENN ITOPTATHUBHEIE; TH(IIOIIIEED;
U(POBBIC TUKTO(POHEL.

2. MoOunbHble crneuuanbHble TEXHHYECKHE CpeACTBa IJIs JIMI C HApYyLIEHUS MM CcilyXa: cHcTeMa CBOOOIHOIO
3BYKOBOTO TIOJII CO BCTPOCHHOM COBMeCTHMMOCThIO ¢ FM-ycrpoiictBamu; paaunokiaccel «Coner-PCM» ¢ mepemaTuukom,
3ayIIHBIM HHAYKTOPOM WM HWHIYKIIMOHHOW TeTied; cucreMa WH(OpMAIMOHHAs U clabociblmammx mepeHocHas «cTtox»
A2 co BCTPOEHHBIM IIIEEPOM — 3BYKOBBIM HH(OPMATOPOM; AOKYMEHT-KaMepa; HpOorpaMMHUpyeMble CIYXOBBIE amlaparhbl
WH/IMBUAYAIBHOTO MOJb30BAHUS.

3. AccuctuBHBIC HH()OPMAIMOHHBIE TEXHOJOTWH: IIPOTPaMMHOE OOECIIeYeHHEe 3KPAHHOTO JOCTYNAa C CHHTE30M
peun NVDA; mnporpaMMmbl 3KpaHHOTO YBEIHUYEHHUS; MPOTPaMMBl PEUYEBOTO CHUHTE3a Ui KOMIBIOTEPOB M HOYTOYKOB;
MIPOrpaMMBbl PEYEBOTO CHHTE3a AJIs1 MOOUJIBHBIX YCTPOICTB; SKpaHHasl KJIaBUATypa; SKpaHHas JIyna.

ITpn HEOOXOAMMOCTH JUTA OOYJAIOIMXCS C HApYMICHHSMH 3pEHHS Ha pa0odnmx MecTaxX s HMPOBEACHHS IPAKTUYCCKUX WIN
a00paTOPHBIX 3aHATHH YCTAHABIMBAETCS CIHEHUAIBHOE TIporpaMMHOE ofecredeHue (mporpaMMa peYeBOd HaBUTAIUH
NVDA, peueBbie CHHTE3aTOPBI, IKPAHHBIE JTYIIbI).

B ydeOHBIe aymuTopuu oOecnedymBaeTcss OCCHPENSTCTBEHHBIA JOCTYN A OOYJalONIMXCS WHBAJIHIOB M OOYYAIONIUXCS C
OTpaHWYECHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBSl. B Kaxmol ayauropum, e OOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBSI, IIPEAyCMAaTPUBAETCA COOTBETICTBYIOUNIEE KOJIMYECTBO MECT I OOYJAIOMUXCS C Yy4eToM
HapyIIEHUH UX 37J0POBbS.

Jlns ocBOEHHS MUCHUILIMHBI WHBAJIHIAM M JIMIAM C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPETOCTABIACTCS JOCTYI K
MEYaTHBIM HMCTOYHHKAM, MMEIOMMMCS B HaydHoOU OuOmmorexke Yenl'Y, ¢ MOMOIIBIO CIENHMAIbHBIX TEXHHUYECKHX CPENCTB,;
JIOCTYN K DJEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B (OpME DJIEKTPOHHOTO NOKYMEHTa B (poHIE HaydHOH OMOIMOTEKH
Yenl'V uiam 3IeKTPOHHO-OMONMOTEYHBIX CHCTEMaX, C MOMOIIBIO CIICIMANBHBIX TEXHWYECKHMX M IIPOrPAMMHBIX CPEICTB
(pabouee MecTO U HE3pSUETO ITOJIB30BATENS C MPOTPAMMHBIM 00ECIIEYeHHEM >KPaHHOTO JOCTyNa ¢ cHHTe30M peun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM poiuiepoM H KiaBuaTypoil Clevy ¢ OONBIIMMH KHOMKAMHU U C pa3Aessiomiedl KIaBHIIH
HaKJIAIKOM).

VY4eOHO-MeTOANYECKHe MaTepHaNTBl Ul OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3I0POBbS MIPEAOCTABISIOTCS B hOpMax, alalTHPOBAHHBIX K OTPAHUYECHUSIM UX 3/I0POBBS U BOCHPHUATHS HHPOPMALINH:

s nun ¢ HapyIIeHUsIMU 3pEHUST:

- B IEYaTHOH (hopMe yBEIUYIECHHBIM MIPUPTOM,

- B (hopMe IIIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoddaiina,

- B meyaTHo# popme mpudrom Bpaitns.

Jist I ¢ HapymIeHMsIMH CITyXa:

- B Ile4aTHOH opme,

- B (hopMe 3JIEKTPOHHOTO JOKyMEHTA.

Jlis nun ¢ HapyIeHUsIMU OTIOPHO-ABUIaTENIbHOIO amnmapara:

- B IIe4aTHOH Gopme,

- B (hopMe INIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBII IepedeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA 00YJaIOIIXCSI.

Jiss MHBANMHMIOB W JIUII C OTPAaHMYSHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI OCBOCHWE JHMCIUILIMHBI MOXET OBITh YaCTUYHO WITH
MOJTHOCTBIO OCYILECTBICHO C HCIOJB30BaHUEM JAHWCTAHLUMOHHBIX 00pa3zoBaTenbHbIX TexHosioruéd (Moodle, Adobe Connect
Pro u mip.).

B ocBoeHMM OUCIMIUIMHBI WHBANWAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 370POBBS  HCITONB3YeTCs
UHIUBHOyanbHass pabora. Ilox wHAuMBHAyanpHOW paboToif mompasymeBaeTcs 1Be (OPMBI  B3aUMOJCHCTBUS C
IpenojaBaTesaeM: HWHIUMBUAyanbHas ydeOHas paboTa (KOHCYAbTAaLlMH), T.€. JAONOJHUTEIBHOE pa3zbsiCHEHHE Y4eOHOTO
MaTepuana W YyIIyOJeHHOe W3ydeHHe MaTepHala C TeMH OOydJalomuMUCs, KOTOpBIE B OSTOM 3aWHTEPECOBAHBL, W
WH/IMBUAyalbHas BOCIHUTATENbHAs paboTa. MHIUBUIyanbHBIE KOHCYABTAIMU HANpPaBIICHBl HA WHIUBHIYATU3AIHIO OOydIeHHS
U YCTaHOBJICHHUIO BOCIUTATEIHHOTO KOHTAaKTa MEXAy MpenojaBaTeleM U OOyJarolMMCS WHBAJIUAOM HIU OOYYaIOIUMCS C
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OTpaHWIEHHBIMH BO3MOXHOCTSIMHU 3{0POBBSI.
IIpy mpoBexeHNWH NPOLEAYPHI OLEHUBAHUS PE3YILTATOB OOY4YEHHS MHBAJIMAOB M JIMI] C OIPAaHMYEHHBIMH BO3MOXKHOCTAMHU
3[0pOBbsl MO JMCLUILIMHE OOEecHeYMBaeTCsl BBINOJIHEHUE CIEAYIOMMX JIONOJHUTEIBHBIX TPEOOBaHUH B 3aBUCHMOCTH OT
WHIVBHIYAIBHBIX 0COOCHHOCTEH, 00YIaIOmIXCs:

a) MHCTPYKOHS [0 TIOPAAKY IPOBEACHUS IPOIEAYPHl OICHHUBAHUS IPENOCTAaBIsECTCI B AOCTYmHOH ¢opme (ycTHO, B
MHUCBMEHHOI (hopMme, B TMCbMEHHOM (opme mprudToM bpaiins, yCTHO ¢ HCIIOIb30BaHUEM YCIIYT CYpIONEPEBOAUNKA);

0) nocrymHas Qopma NMpeaOCTaBICHNS 3aaHUH OIEHOYHBIX CPEACTB (B IMeYaTHOH (opme, B meyaTHOH (opMe YBEITHICHHBIM
mpudToM, B nedatHor dopme mpudTom bpailind, B popMe 3IEKTPOHHOTO JTOKYMEHTa, 3aJaHHS 3aUNUTHIBAIOTCS ACCHCTEHTOM,
3a/1aHMs IIPEIOCTABIISIFOTCS C UCIIONB30BaHUEM CYpAOTIEPEBOIA);

B) mocTymHas (opMma IIpefOCTaBICHUS OTBETOB HAa 3afaHMs (IIMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
MICEMEHHO mpuQTOM bpaiins, ¢ HCIoNb30BaHNEM YCITYT ACCHCTEHTA, YCTHO).

IMpu mpoBemeHHM NPOIEAYPH! OLCHUBAHUS PE3YIBTATOB OOy4eHHS HHBANHAOB U JHI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMU
37I0pOBBS NPELYCMAaTPUBACTCSI HMCIIOJIb30BAHHE TEXHHYECKHX CPEACTB, HEOOXOIMMBIX MM B CBS3M C MX HMHIMBHIYaJbHBIMU
0COOCHHOCTSIMH. DTH CpPEICTBAa MOTYT OBITH mpexoctaBiieHbl YenlY WM MOTYT MCIIONB30BaThCS COOCTBEHHBIC TEXHHUYECKHE
cpencrBa. Ilpm HEoOXOAMMOCTH HWHBAIMAAM U JIHIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3I0POBBS IIPETOCTaBIISCTCS
JOIIOJIHMTENBHOE BpeMsl [UIsl HOATOTOBKM OTBETa Ha 3a/laHusl, MpOLEIypa OLICHUBAHHS pE3yIbTaTOB OOY4EHHS 110
JUCLUIIMHE MOKET POBOJHUTHCS B HECKOJIBKO ITAIIOB.

IMpoBenenne mpolenypsl OIEHMBAHHUS pPE3yIbTaTOB OOY4EeHHWS WHBATUIOB M JIMI[ C OTPAaHWYECHHBIMH BO3MOXHOCTSIMHU
3J0POBBSI JOIYCKAETCSI C UCTIOIB30BaHIEM JHCTAHIIOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.
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¢popma o0yuenus

[IpopekTop no yueOHo# padote yTBepxacHO 24.04.2023  B.E. ®enopos

VY4eHbIM cOBETOM (PU3NYECKOTO (aKyyIbTeTa

[Ipotokon 3acenanus Ne 09 ot 20.04.2023

[Ipencenarens YueHoro coBera

busnueckoro pakynpTeTa COTJIACOBAHO M.A. 3arpeGun

3acenanuem kageapbl GU3NKN KOHICHCHPOBAHHOIO COCTOSIHUS

[Iporokon 3acenanus Ne 06 ot 18.04.2023

3aBenyromuii kadeapoi COITIACOBAaHO B./l. byuenbHukoB

ABTOp (COCTaBUTEIb) A.l. ®aznutauHOBa

Crpykrypa paGodeili mporpamMMbl COOTBETCTBYeT npuka3y pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 . Ne 247-1
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