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Pabouas nporpamma gucrumumHbl "JlabopaTopun npodwist 1" o HanpaBIeHHIO TOATOTOBKY (CHEHATEHOCTH)

"HanonmxkeHepus" HanpasieHHOCTH (podumo) Hanotexnonornn B marepuanosenennn @I'BOY BO «Uenl'V» ctp. 2

Conep:xanue

1. Ilenu ocBOEHUS AUCHMUILIMHBI

2. Mecro nucuuruHsel B crpykrype OITOIT

3. Komnerenuuu oOydaromerocsi, QOpMHUpyeMbIE B pE3yJIbTaTe€ OCBOCHHUSI TUCUUTIIIUHBI
(Momyist)

4. O0beM TUCHUTUTUHBI (MOTYIs)

5. CtpyKkTypa u cojiep>KaHue TUCUUTUTUHBI (MOYIIS)

6. oHJ OIIEHOYHBIX CPEACTB

6.1. IlepeyeHb BUAOB OLIEHOYHBIX CPEJCTB

6.2. TunoBbie KOHTPOJIBHBIC 3aJaHUS M HHBIE MAaTEPHUAIIBI JJI TEKYILEH aTTeCTalllu
6.3. TunoBbie KOHTPOJIBHBIE BOMPOCHI U 3aJIaHUsI 111 TPOMEKYTOUHOU aTTeCTaIlluu
6.4. Kputepuu olieHUBaHUS

7. YueObHo-MeToauueckoe U HHGOPMAITMOHHOE 00ecTieueHUEe TUCIUTIITUHBI (MOTYIIS)
7.1. Pekomenayemas nureparypa

7.2. Ilepedyenn pecypcoB HH(POPMAIIMOHHO-TEIIECKOMMYHUKAIIMOHHOM cetr "MHTepHeT"
7.3. [lepeueb HHPOPMAITUOHHBIX TEXHOJIOTHIA

8. MarepuralibHO-TEXHUYECKOE 00eCTICUeHUE TUCIIUTUTUHBI (MOTYIs1)

9. Meroauueckue yka3aHus JIJisi 00y4aromuxcsi M0 OCBOCHUIO TUCIIUTUIMHBI (MOTYJIs1)
10. CneunanbHble YCIOBUS OCBOCHHS TUCUUIIIMHBI 00yJaroUMHUCS C
WHBAJIMJHOCTHIO U OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS
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Pabouas nporpamma gucrumumHbl "JlabopaTopun npodwist 1" o HanpaBIeHHIO TOATOTOBKY (CHEHATEHOCTH)

"HanonmxkeHepus" HanpasieHHOCTH (podumo) Hanotexnonornn B marepuanosenennn @I'BOY BO «Uenl'V» ctp. 3

1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

Jucruruinaa «1abopatopun npodus 1» COBMECTHO ¢ KypcaMu o0mIei, TeopeTHIecKoil (PU3MKH U BHICIICH MaTeMaTHKH
COCTaBJIAIOT (DYHIAMEHTAIFHYIO OCHOBY ITPO(ECCHOHANBEHON ITOATOTOBKH 0AaKaIaBPOB M CIYKHUT 0a30i JUI H3ydeHHS
MOCTEAYIOMIMX KYPCOB CTICIMATU3AIHH.

Kypc nmaboparopun npoduist cnocodcTByeT PopMUPOBAHUIO €CTECTBEHHO-HAYTHOTO MUPOBO33PEHHS OaKalaBpOB, HX
MpaBUIIBHOMY NPEACTABIICHUIO O B3aUMOCBA3U PA3JIMYHBIX Pa3J€JIOB €CTCCTBO3HAHUS.

KOHerTHLIe 3a/1avu Kypca CBOAATCA K CICIYIOIIEMY:

1. [Momydenre 3HaHUN O CTPOSHHUU TBEPIBIX TEN, CIIOCO0AX MX OMHMCAHUS, 00 WX DIIEKTPOHHBIX, MEXaHUIECKHUX,
MarHUTHBIX U JPYTUX CBOHCTBAX.

2. INomy4yenne 3HaHUI 00 SKCIEPUMEHTAIBHBIX METOAAX MCCICIOBAHHUS CTPYKTYPHl KOHICHCHPOBAHHBIX BEIIECTB,
uX (HU3UKO-XMMHUECKUX CBOICTBaX.

3. OBHa,HeHI/Ie MPaKTUICCKUMU HAaBbIKaMU ONMUCAHUA KOHJACHCUPOBAHHBLIX BEIICCTB.

Pe3yIII)TaTI)I 06y‘IeHI/I}I 10 TUCOUIIITMHE HAITPAaBJICHBI HA JOCTUKCHUC NHAUKATOPOB!:

VYK-3.1. JIleMOHCTpHpYeT TOHUMaHUE TUTIOJIOTHU ¥ (HaKTOpOB (OpPMUPOBAHISI KOMaH]I, TUAECPCTBA U CIIOCOO0B COITUATLHOTO
B3aMMO/ICHCTBHUA.

VYK-3.2. OcymecTBisieT B3anMOJICHCTBHE C IPYTMMHI WICHaMH KOMaH/bL, B T.4. y9aCTBYeT B 0OMeHe HHpopManne,
3HAHUSAMH U OIBITOM.

VYK-3.3. meer omBIT y9acThsl B KOMaHAHOH padore.

IIK-1.1: 3HaeT OCHOBHBIC Tpe60BaHI/I$[ K JOCTHKCHHUIO TCXHUYCCKOI'0 YPOBHS I/ISJICJII/Iﬁ N3 HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIITMOHHBIX MAaTEPHUAJTIOB C YIETOM OIIbITa BEAYIIIUX opraHmaqu/i

IIK-1.2: YMmeeT aHanu3upoBaTh UMEIOLIMECS JIMTEPATYPHbIE JaHHBIE 110 B3aUMOCBSI3U JUCIIEPCHOTO COCTaBa U CBOMCTB
HAHOCTPYKTYPUPOBaHHBIX MaTEepUANIOB; 00eCIeYnBaTh COOMIOAEeHNE TpeOOBaHUIT CTAHAAPTOB, TEXHUUECKUX YCIOBHH U
HOPMAaTHBHOM JTOKYMEHTAIIUU Ha BCEX CTaUSIX IPOEKTUPOBAHUS U3/ENUI U3 HAHOCTPYKTYPHPOBAHHBIX KOMIIO3UIIMOHHBIX
MaTepuanoB

ITK-1.3: Bnageer HaBbIKaMH (POPMHUPOBAHHS TEXHUYCCKHX 3aaHUH Ha IPHOOPETCHUE CHIPBS M BCIOMOTATEIBHBIX
MaTepHalioB JUIs TIPOU3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMITIO3HITMOHHBIX MAaTEPHATIOB

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

uka (paznen) OIOIT: | b1.B./1B.02.01

2.1 TpeOoBaHus K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aI0IIErocs:

CoBpeMeHHBIC TEXHOJIOTHH TIOMCKa H 00paboTKH HHYOpMALUH

Ananmutrdeckas TeOMETPUA

MartemaTuyeckui aHaIu3

Jluneiinas anrebpa

BekTopHbIi U TEH30PHBIN aHAIU3

BBC,ILEHI/IC B CIICIUAJIBHOCTH

BBeI[eHI/Ie B HAHOMHXCHECPUIO

dusuka

HeopraHquCKasI 1 OpraHnYeCKass XuMUs

2.2 JIucuunJuHbl M MPAKTHKH, V11 KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeaniecTBYOIIee:

Hpe,HZ[I/IHJ'IOMHaﬂ IIpaKTUKa

BrlnonHeHue U 3a1uTa BITYCKHON KBANU()UKATUOHHONW PabOTHI

Hay‘-IHO-I/ICCJ'ICZ[OBaTCJ'ILCKaH pa60Ta

3. KOMIETEHLIMH OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIATIINHBI
(MOJTIY.JIsT)

YK-3: Cnocoden OCYHIECTBJIATH COMMAJIBHOE B3aUMOJeHCTBHE U peajin30BbIBATH CBOIO POJIbL B KOMaH/1€

3HaTh:

Jns noctmxkenuss YK-3.1: 0oCHOBHBIE TUTIOJIOTHIO U ()aKTOPOB (POPMHUPOBAHHS KOMAH/I, TUIEPCTBA U CIIOCOOOB COITMAITLHOTO
B3aUMOJCHCTBHS

Ymers:
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Pabouas nporpamma gucrumumHbl "JlabopaTopun npodwist 1" o HanpaBIeHHIO TOATOTOBKY (CHEHATEHOCTH)

"HanonmxkeHepus" HanpasieHHOCTH (podumo) Hanotexnonornn B marepuanosenennn @I'BOY BO «Uenl'V» ctp. 4

Jst moctmxennst YK-3.2: ocymiecTBasTh B3aUMOICHCTBHE C APYTMMU YJICHAMH KOMaH/[Ibl B HAYYHO-MCCIIEI0BATEIbCKON
pabote

Baanernb:

Juns noctmxenust YK-3.3: BnaneTs HaBIKaMu paOOTHI B KOMaH/IE

IK-1: Cnnoco6en OpPraHu3o0BbLIBATH NPOBEACHHE KOMIIVICKCHBIX HCCJIe0BAHUM CTPYKTYPbI U CBOMCTB
HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIITHOHHBIX MATEPHUAJIOB U BHEAPATDH PE3YJIbTAThI HCCJIeIOBAHUI B HOBbIE
TEXHOJOI'MA

3HaTh:

Hust noctixennst [TK-1.1: ocHOBHbIE 3HAHUS U3 001aCTH (HU3UKH U XUMHH TBEPOTO TElla, MATEMATHYECKHH armapar
paboTHI C JAHHBIMU

Ymers:

I[IIS[ JOCTUKCHUSA TIK-1.2: MNPUMCHATH 3HAHUSA U3 obactu (bI/ISI/IKI/I, XUMHH U MaTEMAaTUKH, a TAKXKC BCIIOMOT'aTCIIbHBIX
€CTCCTBECHHO-HAYYHBIX JUCHUIIIIAH JUISL PCIICHUS HpO(i)eCCI/IOHaHI)HI)IX 3a1a4

Buaanernb:

Jns noctrxenns 11K-1.3: 0CHOBHBIMU METOZAaMHU UCCIEAOBAHUS CTPYKTYPHI M CBOMCTB MaTepHaIoOB; HAaBBIKAMHU IIOTydCHUS
uH(pOpManuK 1 00pabOTKH AAHHBIX IIPU PEIICHUH HAyYHO-UCCIIE0BATENbCKIX 3312

B pesyibTaTe 0CBOCHHS JUCHMILIUHBI 00yYAaI0LIUICS J0JKEH

3.1 |3narhb:

3.1.1 | ocHOBHBIE OpeACTaBJICHHA TCOPUHN PACCCAHNUA PCHTTCHOBCKOI'O U3JIYUCHUSA Ha COBCPIICHHOM H I[e(l)eKTHOM
KpUCTaJIC, Ta3€ U )KUJIKOCTH;

3.1.2 | ocHOBHBIE TIpeICTaBICHHS (POPMHUPOBAHIS KOHTPACTA HA H300pakKeHIH, (GOPMIPYEMOM METOI0M
PEHTTeHOBCKOH Tonorpadum;

3.1.3 [ ocHOBHBIE METOJIBI PEHTTCHOCTPYKTYPHBIX HCCIIEAOBAHUH, TEXHUKY IPOBEACHHS 3KCIIEPUMEHTA U 00paOOTKHI
MOIy4EeHHBIX pe3yabTaToB;

3.1.4 | mpupo Iy pEeHTTEHOBCKHX Tydel, UX CIIEKTPHI, COBPEMEHHbIC HCTOYHUKH PEHTTEHOBCKOTO M3TyICHHS A
CTPYKTYPHOTO aHaJIU3a, JETEKTOPbl PEHTTEHOBCKOIO U3JIy4EHHUS;

3.1.5 [ ocHOBHBIE MPE/ICTABIECHHS TEOPHU KOHTPACTA Ha AEKTPOHHO-MUKPOCKOIIMIECKOM H300paXeHHN,
(hopMHUPYEeMOM ITPOCBEYHBAIOLIMM U PACTPOBBIM 3JIEKTPOHHBIM MHUKPOCKOIIOM; OCHOBHBIE METO/IbI U TEXHUKY
HIEKTPOHHO-MUKPOCKOIINIECKHUX NCCIIETOBAHUMH, IIPHHITAI pabOTHI, 0COOEHHOCTH (DOPMHUPOBAHHUS
n300pakeHNsI © BO3MOXKHOCTH CKaHHPYIOIIEH 30HI0BOI MUKPOCKOIINH, IPHHITUIIE SIEKTPOHHO-30H0BOTO
MHKpPOAHaJIN3a, TEXHUKY IPOBEIECHH SKCIIEPUMEHTA U 00paOOTKHU MOIYYEHHBIX Pe3yIbTaTOB.

3.2 | YMmeTh:

3.2.1 | pemaTb OCHOBHBIE IPAaKTUIECKHE 3224 110 UCCIEAOBAHUIO CTPYKTYPHI MATEPHUAIOB METOJaMH
PEHTICHOCTPYKTYPHOTO aHAJIN3a, OL[EHUBATh BO3MOKHOCTH M 00BEM I0Ty4aeMoi HH(OpMaIMU npH
TIPUMEHEHUH PEHTTEHOBCKIX METO/IOB UCCIIEIOBAHUS ISl pEIICHHS KOHKPETHBIX 3a]1a4 COBPEMEHHOTO
MaTepHaloBeAeHNS, ((U3NKH KOHICHCHPOBAHHOTO COCTOSIHUS M XMIMUH TBEPIOTO TEJA; ITOJIB30BATHCS
COBpPEMEHHBIMH METOAaMHU 00pabOTKU U aHaNn3a U pu3ndeckoil nHpopMaluu, morydaeMon B Xo1e
SKCHEPUMEHTA; UCII0NIB30BaTh HA MPAKTHKE TEOPETHIECKNE OCHOBBI OPTaHU3AIMH U INIAHUPOBAHHUS
(U3HUECKUX HCCIIeOBAHHH.

3.3 | Bnagern:

3.3.1 | coBpeMEHHBIMU METOAaMH PEHTTEHOCTPYKTYPHBIX HCCIEJOBAaHHH, a TAKXKE METOAAMH IIEKTPOHHON U
pacTpoBOif MUKPOCKOIIHH, 30HJ0BOW MUKPOCKOINH, (PH3NKO-XUMHIECKIMI METOTaMH NCCIICAOBAHNUS,
00pabOTKH MOTy4EeHHBIX IKCIIEPHMEHTAIBHBIX PE3YabTaTOB.

4. OFbEM JUCLUILJIMHBI (MOAY.IS)

OOwas TpyaoeMKocTb 83ET
YacoB 1o yaeOHOMY IUTaHy : 288 Bunsl koOHTpONsS B ceMecTpax:
B TOM YHCIE
ayIUTOPHBIC 3aHITHS : 162 3aueThl 5, 6, 7
caMocTosATeNbHas paboTa : 121 KypCOBBIE pabOTHI 6

5. CTPYKTYPA U COAEPKAHUE JUCIMITIJINHBI (MOJXY JIA)

Kon HaumeHnoBaHue pa3/ie/ioB U TeM /BU/A 3aHATHS/ Cemecr | Hacos Jlutepartypa
3aHATH p / Kypc

Pazgen 1. JIaGopaTopusi peHTT€HOCTPYKTYPHOI0 aHAIN3A
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Pabouas nporpamma gucrumumHbl "JlabopaTopun npodwist 1" o HanpaBIeHHIO TOATOTOBKY (CHEHATEHOCTH)
"HanonmxkeHepus" HanpasieHHOCTH (podumo) Hanotexnonornn B marepuanosenennn @I'BOY BO «Uenl'V»

crp. 5

1.1

Ipupona peHTreHOBCKOTO M3TydeHus. /J1a6/

5

6

JI1.1J11.2 J11.4
JI1.5 JI1.6J12.1
J12.5 J12.6
JI2.7]13.4
0109233

1.2

KagectBenHsIit peHTreH0()a30BEIH aHamms3 /J1ad/

JI1.2 J11.4
JI1.5J12.1 J12.5
J12.6 J12.7]13.4

01030233

1.3

KommmuectBeHHbIH peHTreHo(ha30BkIi ananmm3 /J1a6/

JI1.2 J11.4
JI1.5J12.1 J12.5
J12.6 JI2.7]13.3

013233

1.4

AHaJN3 peHTTeHOTpaMM MHOTO(a3HbIX 00pa3moB /J1ad/

JI1.2 J11.4
JI1.5J12.1 JI2.5
J12.6 J12.7]13.4

013233

1.5

WHauuupoBaHie pEeHTICHOTPAMM HOJIMKPHCTAIIMYECKUX COCAUHEHHUH
Kybndeckoi cucremsr /J1ab/

12

JI1.2 J11.4
JI1.5J12.1 JI2.5
JI2.6 J12.7]13.1

013233

1.6

Omnpenenenue cpeannx pazmepoB OKP u cpeannx MukpoaedopMariuii
MEeToJI0M ammpoxrcumanui. /J1a6/

12

JI1.2 J11.4
JI1.5J12.1 JI2.5
2.7
013233

1.7

PentrenoctpyktypHbiii anamus /Cp/

JI1.2J11.4
JI1.5J12.1 JI2.5
J12.6 J12.7
01323354

1.8

PentrenoctpykTypHbIii anamu3 /Cp/

JI1.2J11.4
JI1.5J12.1 JI2.5
J12.6 J12.7
01323354

1.9

PentrenoctpyktypHbiii anamu3 /Cp/

30

JI1.2 J11.4
JI1.5J12.1 JI2.5
JI2.6 J12.7
01323354

Paznen 2. JladopaTopus 3JIeKTPOHHOH MUKPOCKOIIHHU

2.1

KOHCTpYKIKS M MPUHIMIT pa0OTHI IPOCBEYUBAIOIIETO HIEKTPOHHOTO
MUKpockora. /JIab/

JI1.2 J11.4
JI1.5J12.1 JI2.5
J12.8
0132233

2.2

Pesxum paboTHI B IPOCBEUMBAIOLIEM DIIEKTPOHHOM MUKpocKkore /J1ab/

JI1.2 J11.4
JI1.5J12.1 JI2.5
J12.8
313233

23

Omnpenenenue (pa3oBOro cocTapa AUCICPCHBIX MATEPUAIOB METOIOM
anekTpoHorpaduu /J1ad/

JI1.2 J11.4
JI1.5J12.1 JI2.5
J12.8
012233

2.4

IIpuMeHeHne MeTo/Ia PEILTUK TS KCCIC0BAHUS IIOBEPXHOCTH TBEPAOTO
tena. /J1ad/

JI1.2 J11.4
JI1.5J12.1 J12.5
J12.8
0102393

2.5

Konrpacrt npu GopmupoBaHuu n300paeHHs B PACTPOBOM SJICKTPOHHOM
MHUKpockore. /JIab/

JI1.2 J11.4
JI1.5J12.1 JI2.5
J12.8
0102353
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Pabouas nporpamma gucrumumHbl "JlabopaTopun npodwist 1" o HanpaBIeHHIO TOATOTOBKY (CHEHATEHOCTH)
"HanonmxkeHepus" HanpasieHHOCTH (podumo) Hanotexnonornn B marepuanosenennn @I'BOY BO «Uenl'V»

ctp. 6

2.6

MeTo/ibl penapupoBaHusi 00bEKTOB HCCIACAOBAHUS IS
MIPOCBEYNBAOMICH 3IEKTPOHHONH MUKpocKonwH. /J1ab/

6

6

JI1.2 J11.4
JI1.5J12.1 JI2.5
J12.8
013233

2.7

HOcTrpoBKa mpocBeYNBAOMIETO IMEKTPOHHOTO MUKpOcKoTa. /J1ab/

JI1.2 J11.4
JI1.5J12.1 JI2.5
J12.8
013233

2.8

OrmpeeneHne yria moBopoTa N300paskeHNsI OTHOCHTENIBHO
mudpaknnoHHON KapTHHEL. /J1ab/

J11.2J11.4
JI1.5J12.1 JI2.5
2.8
313233

29

BBezeHue B TCOPHIO KOHTPACTA IMEKTPOHHO-MUKPOCKOITUYECKOTO
n3o0paxenus. /J1ad/

JI1.2J11.4
JI1.5J12.1 JI2.5
2.8
013233

2.10

VCTporcTBO U NPHHLKIT PpabOThl PACTPOBOIO AIEKTPOHHOTO
MHKpocKora. /J1a6/

JI1.2 J11.4
JI1.5J12.1 JI2.5
2.8
013233

2.11

DJIeKTPpOHHAs CKaHUPYIOLIAs M pacTpoBasi MUKpockomus /Cp/

JI1.2 J11.4
JI1.5J12.1 JI2.5
J12.8
01323354

2.12

DNeKTpOHHAs CKaHUPYIOIIas U pacTpoBasi MUKpockonus /Cp/

JI1.2J11.4
JI1.5J12.1 JI2.5
J12.8
01323354

2.13

3onzpoBas Mmukpockonus /Cp/

JI1.2 J11.4
JI1.5J12.1 JI2.5
J12.9
010232354

2.14

OeKkTpoHHAas CKaHUPYIOLIas U pacTpoBast Mukpockomus /Cp/

30

JI1.2 J11.4
JI1.5J12.1 JI2.5
J12.9
010232354

Paznen 3. JIaGopaTopusi pU3MKO-XMMHUYECKHX METO0B

3.1

Ionsipu3anust TUINEKTPUKOB B IEPEMEHHOM JIEKTPHUIECKOM Toe. /J1ab/

JI1.2 J11.1 J11.1
JI1.4 J11.5J12.1
JI2.5]13.2
0102353

32

TBepaple AIEKTPOIUTEL. 30HHASI CTPYKTypa TBEPABIX Ten. /J1ab/

JI1.2J11.1 JI1.4
JI1.5J12.1
JI2.5]13.2
0109233

33

Merto/ 3NMEeKTPOHHOTO TapaMarHUTHOTO pe3oHaHca. /J1ab/

JI1.2 J11.4
JI1.5J12.1
JI2.5]13.2
01030233

34

TepMOrpaBUMETPUIECKHI aHAIN3 POIECCa TEPMOJIH3a TBEPIBIX
Ten /J1ab/

JM1.2J11.3J11.4
JI1.5J12.1
JI2.5]13.2
013233

3.5

VloHHast pOBOANMOCTE TBEPABIX OKCHIHBIX JIEKTPOIUTOB /JIad/

JI1.2 J11.1 JI1.4
JI1.5J12.1
JI2.5]13.2
0102233

3.6

30HHas CTPYKTYpa KpUCTAIIIOB. /J1ab/

JI1.2 JI11.1 JI1.4
JI1.5J12.1
JI2.5]13.2
013233
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3.7 OHU3NKO-XUMIYECKHE METO B KPUMHUHAIICTHYCCKON SKcTepTu3sl /J1ab/ 7 6 JI1.2 J11.4
JI1.5J12.1
JI2.5J13.2
513233

3.8 DU3NKO-XUMUIECKUE METOBI HccnenoBanus /Cp/ 5 6 JI1.2 J11.4
JI1.5J12.1
J12.5713.2

31323354

39 DU3NKO-XUMUIECKUE METOBI HccnenoBanus /Cp/ 6 3 JI1.2 JI1.4
JI1.5J12.1
JI2.5713.2

D152 33 54

3.10 DU3UKO-XUMUIECKUE METOBI HccnenoBanus /Cp/ 7 30 JI1.2 JI1.4
JI1.5J12.1
JI2.5713.2

D152 33 54

Pasnen 4. KypcoBasi padora

4.1 Kypcosas pabora /KypcP/ 6 5 JI2.1J11.1 J11.2
J1.4J11.5J12.5
JI1.6J11.1 JI3.1
JIL.1 1.1
51225354

6. POH/I OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

OTYETHI 110 JTa0OPaTOPHEIM paboTaM, BOIIPOCHI K 3a4eTy, KypcoBas paboTa

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUA M MHbIE MATEPHAJIbI Il TeKYIIeil aTTecTauuu

IMpumep odopmiieHns oTyera 1Mo 1ab0paTOpPHOH paboTe

JlabopaTtopnas pabora No_

Hassanune

PaboTy BBINONHUI CTYACHT rpymibl DD-. ...,
OuHoit popMBI 00yIeHHS,

Hanpasnenue noarorosxu «HaHoumkeHnepusd»
WBanos MBan lIBanoBUY

«_» 20 1.

ITposepur:

®.1.0. npenogasatesns, 10JKHOCTh

OIICHKA

Lenb paGoThI:
OOBEKTHI UCCICTOBAHU:
MeTo 1Bl HCCIEN0BAHMS:

Kpatkas teopus
B kpatkoii Teopun M3IararoTcs TEOPETUUECKIE OCHOBBI, HEOOXOMMBIE JUIsl BBIIIOJIHEHHS JIaO0OPaTOpHO# paboThl, 0OpadoTke
MOJIy4YEHHBIX PE3yJIbTaTOB.

PesynbTaTh
[IpuBoAsSTCS M3MEPEHUs], OCHOBHBIC MaTEMAaTUYECKUE BBIKJIAJKH 00pabOTKH JaHHBIX, Tpadudaeckoe
MIpeICTaBICHUE PE3yIbTaTOB.

BriBogbI
OO6cyxeHne U BEIBOABI IO paboTe
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6.3. TunoBble KOHTPOJIbHBIE BONPOCHI U 3aJaHUSI LISl IPOMEKYTOYHOH aTTecTALUM

CTyIeHT caaeT OT4eTHI ITo KaxJ0i 1abopaTopHOil paboTe B BHIC MONTYyICHHBIX PE3YIIBTATOB, 00CYKICHHI pE3y/IbTaTOB U IIPH
3TOM OTBEYAET HA TEOPETHUECCKUH MUHHUMYM II0 TeME PaOOTHI

6.4. Kpurepun oueHuBaHus

HpeIICTaBJIeHI)I B Q)OHHaX OIICHOYHBIX CPEACTB MO AUCHUIITINHE

7. YAEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MOZY JIS1)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 1MTepaTypa

ABTODHI,

3arnaBue

H3patensCcTBo,

Pecypc

JI1.1

VYwmanckuii S. C.

PenTreHorpadus MeTamioB  MOIYIPOBOJHUKOB: MOHOTpabHs
(https://biblioclub.ru/index.php?page=book&id=475626)

Mocksa :
Merannyprus,
1969

9bC

JI1.2

Kurrens Y., I'yces
A A

BBenenue B (pu3uKy TBepaOTO TeNa: [yaeOHOE PYKOBOJCTBO |

Mockaa:
[Anbsnuc], 2013

JI1.3

Jlymunxkas FO. A

TepMorpaBUMETpHYECKHI aHAIN3 TIPOIECCa TEPMOJIH3a TBEPIBIX
TEJ: METOINIECKUE PEKOMEH TAITIH

YensasOUHCK :
H3parenscTBO
YenaOUHCKOTO
roCyIapCTBEHHOT
O YHUBEPCHTETA,
2014

1.4

Jlymnnkas 10. A,
dazaurauHosa A. T,
Xogaiino B. B.

JlmarHOCTHKa CTPYKTYPHI X CBOMCTB MaTepHaioB: yaeOHO-
METOANYECKOE ocodne

YensaOUHCK:
W3partenbcTBO
YenasOUHCKOTO
rOCY/IapCTBEHHOT
0 YHUBEpCHTETA,
2017

JI1.5

IlaBnos II. B.,
XoxnoB A. @.

dusznka TBEpAOIro TCia: yqe61-ml< IJIA CTYACHTOB BY30B

Mockaa :
Bricmas mkona,

2000

JI1.6

I'unbe A., bemos H.
B., benosa E. H.

PenTreHorpadusi KpUCTaJUIOB: TEOPUS U MPAKTHUKA

Mocksa :
dusmatrus, 1961

7.1.2. Jlono/iHUTEeIbHAS JIUTEPATYPA

ABTODHI,

3arnasue

WznaTenbCcTBO,

Pecypc

J12.1

Knanos I'. C.

Ddu3zmKa TBEPAOTO Tena: MOHOrpadust
(https://biblioclub.ru/index.php?page=book&id=475621)

Mockaa :
WsnaTenbcTBO
MI'V, 1962

9bC

2.2

Jlymuukas 10. A,
Tackaes C. B.

Meton I/I36I/IpaTeHLHOFO TPaBJICHUSA IJIS BBIABICHUSA JUCIIOKAIUi
B KpUCTaJllIaX: METOANYECKUE PEKOMCHAALINN

YensaOUHCK:
W3parenbcTBO
YenasOUHCKOTO
TOCYIapCTBEHHOT
0 YHUBEpCHUTETA,

2014

JI2.3

Jlymunxkas FO. A,
Tackaes C. B.

30HHAs CTPYKTYpa KPUCTAILIOB. DKCIEPUMEHTAIBHOEC
oTIpezieieHHe IUPHUHEI 3alIPEIIEHHON 30HBI IO CIIEKTPY
MOTJIOIICHUS: METOANYECKHIE PEKOMEHIAIHU

YenstOMHCK:
H3zparenscTBO
YenaOUHCKOTO
roCyIapCTBEHHOT
O YHUBEPCHTETA,
2014

2.4

Jlymnnkas 0. A.

Honnas MPOBOANMOCTD TBEPABIX OKCUIHBIX JJICKTPOJIUTOB!:
METOANYECKNE PCKOMCHAAINHN

YenssOUHCK :
W3parenbcTBO
YenaOUHCKOTO
TOCYIapCTBEHHOT
0 YHUBEpCHTETA,

2014

JI2.5

Becr A. P., Kayns A.
P., Kyuenok H. b.,
Tpetssxos 0. 1.

Xumus Bepaoro Tena. Y. 1: Teopust 1 MpHIIOKEHUs: B 2 4acTax

M. : Mup, 1988
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ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI2.6 | Arees H. B. Pentrenorpagus MeTaJIOB M CIUIABOB Jlenunrpan : 9bC
(https://biblioclub.ru/index.php?page=book&id=100990) KVYbVY, 1932
JI2.7 | Kosba Jleonun Pentrenorpadus B HeopraHudeckoi xumun: [Yueb. mocodue M.: Uzg-eo MI'Y,
Muxaitnosuy. JUIS BY30B 110 crietl. "Xumus'"| 1991
J12.8 | CanpaukoBa M.M., | TpaHCMHCCHOHHAS SIIEKTPOHHAS MHUKPOCKOITHUS B OMOJIOTHU H Mocksa : KOV, 9bC
Maumoruna JI.B., MeIUIMHEe: MOHOTpadus 2016
Cauros B.P., (https://www.studentlibrary.ru/book/ISBN9785000196014.html)
l'onybes A.W.
JI2.9 | ®unumonosa H. U., | Meroap! uccneioBaHUS MUKPOAJIEKTPOHHBIX U HoBocubupck : 9bC
Konsnuos b. b. HAHODJICKTPOHHBIX MATEPHAJIOB U CTPYKTYP: CKaHUPYIOIIas HoBocubunpckmii
30H0Basi MUKPOCKOIIHSA: yueOHOE Tocobue rOCYJapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=228943) 1 TEXHUYIECKUH
YHUBEPCHUTET,
2013
7.1.3. MeTtoaunueckue pa3padoTku
ABTOpBI, 3arnaBue W3narenscTBoO, Pecypc
JI3.1 | @aznutnunosa A. I'., | MEaunupoBaHye peHTTeHOTpaMM MOJIMKPUCTAIIIMYECKUX YensaOuHCK:
Mawmaes H. A. COEIMHEHHH KyOMYeCKO CUCTEMBI: METOIMUECKUE YKAa3aHUs K W3patenbcTBO
nabopaTopHO padboTe YensOuHckoro
TOCYyIapCTBEHHOT
0 YHHBEPCHTETA,
2014
JI3.2 | benokyposa O. A, TepMoMexaHUYECKHUI METO]T UCCIIEIOBAHUS TIOJUMEPOB WBanoBo : 9BbC
Bypmuctpos B. A., (http://e.lanbook.com/books/element.php? UIr'XTy, 2006
AreeBa T. A. pll_cid=25&pll_id=4464)
JI3.3 | ®aznutnunosa A. I'., | KonndecTBeHHBIN peHTTeHO(A30BEIi aHAIN3: METOANIECKUE YensaOUHCK:
Mamaes H. A. yKa3aHus K J1abopaTtopHoii pabote WzpatenbcTBO
YemstOuHCcKOro
TOCYyHapCTBEHHOT

0 YHUBEPCHTETa,

2014

JI3.4

dazmurouHoBa A. T,

Mamaes H. A.

ITpuposa peHTT€HOBCKOTO U3IydeHHs. Y CTPOICTBO U IIPUHIIHIT
paboTHI PEHTICHOBCKOTO AN(PPAKTOMETPA: METOIHICCKIE
ykazaHuA K 1abopaTopHOit pabore

YenstOMHCK:
H3parenscTBO
YenaOUHCKOTO
roCyIapCTBEHHOT
O YHUBEPCHTETA,
2014

7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKAMOHHOI ceTn "UHTepHeT"

€)!

Jlanb [OnexTpoHHBIHN pecypc] : aneKTpoHHO-0nbIHoTeuHas cucreMa (ObC) / m3natenscTBo Jlans. URL:

http://e.lanbook.com/

92

YHuBepcUTeTCKas ONOIHOTEKA OHTaliH [ DIEKTPOHHBIN pecype] : AMeKTpoHHO-0nbaroTeuHast cucrema (36C) / OO0
Jupextmenua [Ma6mumuar. URL: http://biblioclub.ru/

93

IOpaiit [DnexTpoHHEIH pecypc] : anekTpoHHo-0uOmoTeunas cuctema (OBC) / m3narenscTBo FOpaiit URL:

https://biblio-online.ru

D4

eLIBRARY .RU [OnektpoHHSI pecypc] : anekTpoHHast bubnuorteka / Haya. snexrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe obecrieyeHmne

MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CUCTEMbI

1. DnekTpoHHBIH KaTanor HaydHoU oubmmorekn UYenl'Y [DnekTpoHHBIH pecype] : 6a3a nannbix / Yemns6. roc. yH-T. —
Yenssounck, 1992.
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2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaibsl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrn. — Pexkum moctyna: TOJIbKO K3
CeTH yHuBepcutTeTa. — TeKCT : 2JeKTPOHHBIH.

3. Web of Science : MynbTHANCIUIUIMHAPHAS pedepaTHBHAs 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pesxxim mocryma:
JU1s 3apeructpup. nonb3osaTeneil Uenl'yY. — Tekcr : aeKTpOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexum goctyna: mis
3apeructpup. nonp3oBateneit YenlV. — TekCT : a€KTPOHHBIIH.

5. Springer Link : [caift]. — URL: http://link.springer.com/ — fI3. anrmn. — Pexum nocTyma: uis 3aperucTpup. MoJb30BaTenei
YenlV. — TekcT : 3neKTpOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJXY JIA)

OcBoeHUe AUCUUILIHHBI OCYIIECTBISIETCSA B 1a00PATOPHBIX ayAUTOPUAX (H3UIECKOro (pakynpTeTa, paccauTaHHbIX Ha 10-15
CTyZIeHTOB (Kaxk1as JJabopaTopust): 1ab0paTopHst peHTTEHOCTPYKTYPHOTO aHallu3a, J1abopaTopys SNEKTPOHHOM 1 30HI0BOH
MHKPOCKOIINH, JJabopaTopus (pa3oBBIX IPEeBpaIIeHHH.

HJ'ISI YCIEIIHOTO OCBOCHUA JUCHUIIIIMHBI ayIUTOPU JOJDKHA OBITH CHaOKCHA HAayIHO-HUCCJICAOBATCIIbCKUM O60pyI[OBaHI/IeM C
KOMITBIOTEPHBIM KOMILIEKCOM.

Vcrionp3yroTest 3IeKTPOHHBIA YNTaIbHEIN 3a1 HaydHoH onbmmorexn Yenl'Y (aynutopus 206) u yaeOHas 1abopaTopust
BBIYHUCIIUTENBHOHN (pr3nku kadenpsl TeopeTndeckoil hpusuku (ayauropus 222) It cCaMOCTOATENbHON pabOTHI CTy/IeHTa,
OCHAIIIEHHBIE TIEPCOHATIBHBIMHU KOMIIbIOTEPaMH, MYJAbTUMEINHHON anmnapatypoil. B aynutopusx obecneueH JOCTYI K
Pa3IMYHOMN CIPaBOYHON JIUTEPATYPE, SHIMKIONEIUAM, OUOIHOTpa)MIeCKUM U MOIHOTEKCTOBBIM 0a3aM JaHHBIX,
nH(pOpPMaMOHHBIM pecypcaM «IHTepHeT».

Ha Kad)ez[pe (I)I/IBI/IKI/I KOHACHCUPOBAHHOTO COCTOAHUA UMCIOTCA CICIUATIN3UPOBAHHBIC na6opaTome:

JlabopaTopust peHTreHOCTPYKTYpHOTO aHanu3a Nel26, LleHTp KOIIEKTUBHOTO MoJib30BaHus «HaykoeMkue TexHonorum» 126
B, 126 :

Pentrenosckuii nudpaxtomerp JJPOH-3, peHTreHOBCKHIA TOpOoIIKOBbIi qudpakromerp Bruker D8 Advance, mapoBas
Menbauna FRITSCH, sHepro-aucnepcnonnslii peatreHoBckuit criekrpoMerp ARL QUANT’ X, koMIbloTepHI ¢
CHeNUaIN3UPOBAHHBIM MMPOTPAMMHBIM OOecTiedeHrueM — 5 MIT.,

JlabopaTopust aeKTpoHHON MuKkpockormu Nel21, 123:

OnextpoHHbI Mukpockon YOMB-100K, Bakyymusblii moct BYTI-4, ckaHUpYrOUIMi 37€KTPOHHBIA MUKPOCKOII
JEOL JSM-6510LA, Bakyymusblii noct BYII-4, Bakyymnslii noct JEOL JEC-3000FC, aToMHBIH CHIIOBOM MUKPOCKOII
Nanoeducator II, koMITbIOTEpHI ¢ TPOrPAMMHBEIM OOECTIedeHHEeM — 2 IT.

JlabopaTopust pazoBeix npeBpamennidi Nel31:

Jepusatorpadsr Q-1500, Q-1000, cuaxpoHHBIN TepMudeckuii ananuzatop Netzsch STA 449 Jupiter,
xpomaTorpad, GpoTokamopuMeTp, ONTHIECKHH MUKPOCKOT, MydenbHast neds CHox 10/11, Mmoct mepemennoro Toka P5030,
npecc ruapasnuueckuii [1I'P-10, koMIbIOTeps! ¢ IPOrpaMMHEBIM OOecHedeHHeM — 2 MIT.

CosmectHas ¢ IPD PAH (r.Mocksa) mabopatopus « OU3HKN MarHUTHEIX sBIeHI» Ne 101(4):

VYcraHOBKa IUIAaBIIIBHAS JICKTPOAYroBas, Y CTaHOBKA UL M3MEPEHUS MarHHUTOKaJOPHIECKOro ddekra, HaocC
BakyyMHbII 2HBP, kprorenHast cucrema Juisi aBTOHOMHOM YCTaHOBKH 110 H3MEPEHUIO MAarHUTOKAIOPUIECKOTO dPdeKTa,
cUCcTeMa BaKyyMH3alluU 75l aBTOMAaTU3UPOBAHHON YCTAHOBKH 10 M3MEPEHUIO MAaTHUTOKAJIOPHUYECKOTO 3P PeKTa, yCTaHOBKA
0 YIBTPATOHKOM Hape3Ke CIUIaBOB, T1abopatopHblil BakyymMHbIH Hacoc HVPS (HUMM VAC CIIIA), koMIbIOTepBI — 3 1IT.

9. METOAMUECKHUE YKA3AHMNS /151 OBYUAIOIINXCS 10 OCBOEHMIO AMCLOUILINHBI (MOIY.JI5)

OcBoenue coaepkanust yaeOHoH nucuuruinabl «Jlabopatopun npoduis 1» ocyiiecTsisiercs: Ha 1a00paTOPHBIX 3aHIATUAX U
B IIPOIIECCE CAMOCTOSTENBFHON YIeOHO! IESATEFHOCTH CTYCHTOB.

JlabopaTopHble 3aHATHS 00ECTIEYNBAIOT TEOPETUIECKOE U3ydeHHe TUCIUIUTHHEL. OCHOBHBIMH METOJAAMHU OO0YdSHHUS
SIBIISIIOTCS] MTH()OPMAIIMOHHO-00BSACHUTENBHBINA U TPOOIeMHbIH. Ha 3aHATHAX U3naraeTcs OCHOBHOE COJIEPKAHUE TEM
MpOrpaMMBl, IPOBOJUTCS AHAJIM3 OCHOBHBIX IIOHITHII M METO/IOB, PACCMATPHBAIOTCS IPUMEPBL, IIPOBOATCS 1ab0opaTOpHEIC
paboThI.

BaxHBIM MOMEHTOM TPY H3Y4SHUU JIIO00H JUCIUILTHHEI SIBISIETCS OPTaHU3aIIUs CaMOCTOSTENbHOM padoThl. [Ipu ocBoeHNN
Martepuala He CIIeyeT CTPEMUTHCS K MEXaHMIeCKOMY 3a[IOMHHAHHIO IPUBEICHHBIX OIPEACIICHUH, (POPMYITUPOBOK H
TIOJIOKEHHUH, ec TpeOoBaHMs K BaM mpsMo He yka3sIBaroT Ha 3T0. BriosHe 3¢ (eKTHBHOM MOXKET 0Ka3aThCs MOIBITKA
MIOHATH CYTh SIBIICHUS, BBIPA0OTaTh CBOEC OTHOIIICHHE K HEMY, OTIHPAsiCh Ha MaTepHall, CONEPKAIIHMICS B pEKOMEHIOBAaHHOH
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nutepartype. Takxke peKOMEHIyeTCsl pABHOMEPHO PACTIPEIEIATh Harpy3Ky CaMOCTOSTETFHOTO OOYYCHUS B TCUCHHE
cemMecTpa.

B ocBoeHuu qUCHUIIIMHBI (MOIY/s1) MHBATUIAMH U JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSAMHE 37J0POBbsI OOJIBIIOE
3HaYCHHUE UMeeT MHANUBHAYyalbHast pabora. [lox nHAMBHAYaNbHOH PaboTOM MoIpa3yMeBaeTcs 1Be (OPMbI B3aUMOEHCTBUS C
TperoiaBaTeNeM: HHINBHAyaNbHas yaeOHast paboTa (KOHCYIbTalny), T.€. TOMOJIHATEIBHOE pa3bsICHEHIE YICOHOTO
MaTepuala 1 yriayOJIeHHOE H3ydeHHe MaTepraa ¢ TeMH 00yJarolUMHUCs, KOTOPBIC B 3TOM 3aMHTEPECOBAHEL, U
WHMBHUIyaJIbHasl BOCHHTaTeIbHast paboTta. IHANBHAyaIbHBIC KOHCYIBTAIMH 110 TIPEAMETY SIBIISIETCS. BRXKHBIM (paKTOpOM,
CIIOCOOCTBYIONINM HHANBHUYaJIH3aUHA OOYICHUS U YCTaHOBJICHHIO BOCITUTATEIBHOTO KOHTAKTA MEXIY IPErojaBaTeieM ’
00yJaromuMcs HHBUIHIOM MM 00yJaromyMCs C OTPaHUIEHHBIMI BO3MOYKHOCTSIMH 3/I0POBBSI.

B cinyuae npuMeHeHMs TpU 00Y4eHUH AUCIUILTHHEI DIEKTPOHHOTO 00ydeHHs, TUCTAaHIHOHHBIX 00pa30BaTebHBIX
TEXHOJIOTHH 00IIeHNe 00yJaIOMUXCs ¥ TPENOaBaTeNsl OCYIIECTBILIETCS B PEXKHUME PEabHOTO BPEMEHH (OHIaHH-JIEKIIHN
(BeOMHAPHI), YaTHI, BUICO-KOH(MEPESHINN | Ap.) WIN OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIIMOHHOTO 00ydeHns Moodle,
MS Office365, popymsl, 3meKTpOHHAS TOYTA H AP.).

ITpu 0OyveHnu nHL ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSAMH 3[J0POBbsI JIEKTPOHHOE 00ydEeHHE, TUCTAHI[OHHbIE
00pazoBaTebHBIC TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXKHOCTH IIpHeMa-Tiepeiadi HH(POPMAIUX B JOCTYIMHBIX JUIS HUX
dbopmax.

Peanu3anust UCHUILUIMHBI ¢ TPUMEHEHUEM 3IEKTPOHHOTO 00y4eHHsI, JUCTAHIIHOHHBIX 00pa30BaTeIbHbIX TEXHONOTHH (Jaee
— 20, 10T) ocymecTBisercst Ha OCHOBaHUH «I10J0’KeHHs O peanu3aniy OCHOBHBIX M JIOMOJIHUTEIBHBIX 00pa30BaTENbHBIX
MporpaMM C IPUMEHEHHEM JIEKTPOHHOTO 00ydeHNS N TUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI B (heepaaIbHOM
TOCYIAapCTBEHHOM OIOPKETHOM 00pa30BaTEIbHOM YIPEXKICHUH BRICIIETO 00pa3oBaHus «HemsIOMHCKUH rocynapCTBEHHbIH
yHHBepcuTeT», «Ilonoxenus o nopsake 3auera 0Oy4JaroIMMUCS TI0 OCHOBHBIM IPO(eCcCHOHAIBHBIM 00pa30BaTENbHBIM
nporpaMMam Boiciiero oopasosanus B ®I'6OY BO «UenlV» pe3ynbTaTOB OCBOCHUS B OPTraHU3AIUIX, OCYIIECTRIISIONINX
00pa3zoBaTeNbHYIO AEATENEHOCTD, YIEOHBIX IIPEAMETOB, KYPCOB, AUCIUIUIHH (MOIYIIeH), IPaKTHK, JOTTOTHUTEIIBHBIX
00pa30BaTeNbHBIX MPOrPaMM» MOCPENCTBOM MEKTPOHHON HH(popMarmoHHo-00pa3oBaTensHol cpenst PTBOY BO
«UYenI'Y». B uckmounTenbHbIX cirydasx (Gpopc-Maxxop H T.I1.) IPU peasin3aliy 00pa3oBaTeIbHON 1eITEIbHOCTH C
npumerenueM D0, IOT MoryT NpuMEHSITh KOMIIOHSHTBI, HE BXOJISIIIE B TIEPEUCHB dJICKTPOHHOW HHPOPMAITMOHHO-
00pa3oBaTeNbHOM CpebL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHNE AUCHUIUIMHBI WHBAIUAAMHU U JIMIAMHU C OTPAaHUYECHHBIMH BO3MOXHOCTSMH 3JIOPOBbBSI OCYIIECTBISIETCS C
WCIIONb30BAaHUEM CIEHUANbHBIX TEXHHUUECKHX CPEACTB M TOJN0 HHOOPMAIMOHHBIX TEXHOJIOTHH, MpPEeZOCTaBIseMbIX
PecypcHBIM y4eOHO-METOJMYECKUM LEHTPOM IO OOYYCHHIO WHBAJIHIOB ¥ JIUIl C OTPAaHHYCHHBIMUA BO3MOXKHOCTSMH 3I0POBBS
Yenl'V mo 3ampocy 00yJaromierocs.

1. MoOwiibHBIE CrieUalbHble TEXHUYECKUE CPEACTBA Ui JIMIl ¢ HApYyIICHUSMU 3PEHUs: TOPTaTUBHBIN KOMITBIOTED
¢ BBOAOM/BBIBOJIOM ImpudTom Bpaiing ¢ cuntesaropom peun «ElBraile-W14J G2»; HOyrOykH ¢ TpOTrpaMMHON SKPaHHOTO
noctynia NVDA; aJIeKTpOHHBIC YBEIWUYUTEIH JUIA YAAJCHHOTO MPOCMOTPA; BUICOYBEIWYHTEN TMOPTATUBHBIC, TH(IOMIICEp;
(G POBBIE TUKTO(POHEI.

2. MoOunbHbIe CrHeuuanbHble TEXHWYECKHE CpeACTBa IJsl JIUI C HApYLIEHUS MM CclyXa: CHCTeMa CBOOOJHOIO
3BYKOBOTO IIOJISI CO BCTPOEHHOH coBMecTuMocThio ¢ FM-ycrpoiictBamu; paauoxnaccsl «Coner-PCM» ¢ mepemaTdukom,
3ayIIHBIM HWHAYKTOPOM W WHIYKIIMOHHOW TIeTNel; cucreMa MH(GOPMAIMOHHAS A CIa0OCHBIIAKX ITepeHOocHas «lIcTok»
A2 co BCTPOGHHBIM IUIEEPOM — 3BYKOBBIM HH(OPMATOPOM; AOKYMEHT-KaMepa; HpOorpaMMHUpyeMbIe CIYXOBBIE amlapaThbl
WH/IMBUAYATBHOTO MOJIB30BAHUS.

3. AccuctuBHBIC HH()OPMAIMOHHBIE TEXHOJOTWH: IPOrPaMMHOE OOeCIedeHHe 3KPaHHOTO JOCTYNa C CHHTE30M
pean NVDA; mporpaMMbI 3KpaHHOTO YBEIHUYCHHS; IPOTPAMMBI PEUYEBOTO CHHTE3a JUIT KOMIBIOTEPOB U HOYTOYKOB;
MPOrpaMMBbl PEYEBOTO CHHTE3a AJIsl MOOMJIBHBIX YCTPOICTB; SKpaHHas KJIaBHATypa; SKpaHHAs JIyIa.

ITpu HEoOXOAMMOCTH JUTA OOYJAIOIIMXCS C HApPYIICHUSIMH 3pEHHS Ha pabdodnmx MecTaxX sl IPOBEACHHS IPAKTUYCCKHX WIN
7a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE IIPOrpaMMHOE obOecredeHrne (ImporpaMMa pPedeBOH HaBHTAINH
NVDA, peueBble CHHTE3aTOPbI, 3KPAHHBIE JIYIIHI).

B yueOHble aymuTopuu obecnedymBaeTcs OCCIPENSATCTBEHHBIA JOCTYN AJsI OOYYalONIMXCS WHBAJIHIOB M OOYYAIONIMXCS C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbs. B Kaxmo¥l ayauropuu, rje oOydarloTcs HWHBAIUIBI U JIMIA C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMH  3/I0POBBSI, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOJNMYECTBO MECT I OOYJaIOMUXCI C yIeTOM
HapyLeHUH UX 340pPOBbsl.

s ocBOEHUS QUCHUIUIMHBI MHBAIMAAM U JIMLAM C OTPAaHUYEHHBIMH BO3MOXHOCTSMH 3JI0POBbsI IPEIOCTABISIETCSl JOCTYI K
MeYaTHBIM HCTOYHHWKAM, MMEIOMIMMCS B HaydHOH OmbOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUATBHBIX TEXHWYECKHX CPEICTB;
JIOCTYN K 2JEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B (OpME DIEKTPOHHOTO MOKYMEHTa B (poHIE HaydHOW OMOIMOTEKH
Yenl'Y wnu aIeKTPOHHO-OMONMOTEYHBIX CHCTEMax, C MOMOIIBIO CIICIHANBHBIX TEXHHYSCKHMX W IIPOrPAMMHBIX CPEICTB
(pabouee MecTo IS HE3pSUETO IOJIB30BATENS C MPOTPAMMHBIM 00ECIIEYeHHEM 3KPaHHOTO JIOCTyNa ¢ cHHTe30M pedn NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM poiuiepoM H kKiaBuaTypoil Clevy ¢ OONBIIMMH KHOMKAMHU U C Pa3eisiomiell KIaBHIIH
HaKJIAIKOM).

VY4eOHO-METOANYECKHE MaTepUaNbl Ul OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI C OTPAaHHYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBBSI IPEOCTABIISIOTCS B POpMax, aanTHPOBAHHBIX K OTPAHHYCHUSIM HX 3I0POBBS H BOCIIPHUATHUS HHOPMATIHHN:

Jnis nun ¢ HapyIIeHUsIMU 3pEHUST:
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- B TIEYaTHOH (hopMe yBEMHICHHBIM MIPUPTOM,

- B (hopMe ITEKTPOHHOTO JOKYyMEHTA,

- B hopme ayauodaiina,

- B meyaTHo Gopme mpudrom Bpaitns.

Jnist v ¢ HapymIeHMsIMH CITyXa:

- B Ile4aTHOH opme,

- B (hopMe 3NIEeKTPOHHOTO TOKyMEHTA.

Jnist v ¢ HapyIIeHHsIMH OTIOPHO-/IBUTaTEIFHOTO amiapara;

- B Ie4aTHOH gopme,

- B (hopMe NIeKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBII IepedeHs MOKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA 00yJatONTIXCs.

Jlns MHBaNMMAOB W JIMIl C OTPAHWYECHHBIMH BO3MOXKHOCTSIMH 3J0OPOBBSI OCBOCHHE AWCHUIUIMHBI MOXET OBITh YaCTHYHO HIIH
MIOJIHOCTBIO OCYIIECTBIICHO C MCIIOJIb30BAHMEM IUCTAHLIMOHHBIX 00pa3oBaTenbHbIX TexHosoruii (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHMM OUCIMIUIMHBI WHBANMAAaMH W JIMIAMH C OTPAHMYCHHBIMH BO3MOXHOCTSIMH 3I0POBBS HCIIONB3YeTCs
WHAMBUAYyanbHas pabota. Ilog wuwHAMBMAYanbHOW paboToil moapazymeBaeTcs JABe (OPMBI  B3aUMOJEHCTBHS  C
IperofiaBaTeNieM: HWHIMBHIyalbHas ydeOHas pabora (KOHCYIbTAalMM), T.€. IONOJHUTEIBHOE pPa3bsICHEHHE Y4eOHOTO
MaTepuara W YIIyOJeHHOe W3ydeHHe MaTepHana C TeMH OOydJalomuMucs, KOTOpBIE B OSTOM 3aWHTEPECOBAHBL, N
UHIVBHIyalbHass BOCIUTATeNbHAs pabora. VIHAMBUIyambHBIE KOHCYIBTAIMHM HAIPABICHBI HA HMHAWBUAYATH3aLUI0 OOYdCHU
U YCTaHOBICHUIO BOCIIUTATEIBHOTO KOHTaKTa MEXAy INpernojaBaTelieM M OOydarolUMCsS HHBAIUAOM MM OOydaromumcs ¢
OTpaHWYECHHBIMH BO3MOXHOCTSIMHU 3I0POBBSI.

ITpn mpoBemeHHM NPOIEAYPH! OLCHUBAHUS PE3YIBTATOB OOydeHHS HHBAIHAOB M JIHI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
3J0pPOBbsI 10 TUCHUIUIMHE OOECHEeYMBAeTCsl BBINOJIIHEHUE CIEIYIOIUX JOIONHUTENbHBIX TpeOOBaHUII B 3aBUCHMOCTH OT
WHIMBHUIYaIbHBIX 0COOCHHOCTEH, 00yJaromuxcs:

a) WHCTPYKOHSA IO TIOPAAKY TPOBEINCHHUS IIPOIEAYPHl OICHMBAHUS IPENOCTAaBIseTCS B JAOCTYMHOW (opme (YCTHO, B
HMHCBMEHHOH (hopMe, B MHUCEMEHHOI (hopme mpudTom bpaiins, ycTHO ¢ HCTIOIB30BaHUEM YCIYT CYpIONIEPEBOIINKA);

6) mocrynHas (opMa NperOCTaBICHNUs 3aJaHUH OLEHOYHBIX CPEACTB (B IeYaTHOH Qopme, B NMeYaTHOH (HopMe yBEIMUECHHBIM
mpudToM, B medaTHoH popme mpudTom Bpailind, B popMe 3IeKTPOHHOTO JTOKYMEHTa, 3a/laHHs 3a4YUTHIBAIOTCS aCCHCTEHTOM,
3aJaHUs MPEIOCTABIIIOTCS C MCIOIb30BaHNEM CYpIONIEPEBOIA);

B) mocTynHas ¢opma MpedoCTaBIeHHUsS OTBETOB Ha 3afaHus (MMCbMEHHO Ha Oymare, HaboOp OTBETOB Ha KOMIIBIOTEDE,
NHUCbMEHHO mpHupTOM bpaiiis, ¢ HCIoIbp30BaHIEM YCIIyT aCCHCTEHTA, YCTHO).

ITpn mpoBemeHWH TPOIEAYPH! OILCHWBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIMI[ C OTPAaHWMYCHHBIMH BO3MOXHOCTSIMHU
3J0POBBs NPEIYCMAaTPUBACTCA HCIIOJIB30BAHNE TEXHHYECKUX CPEACTB, HEOOXOIUMBIX MM B CBS3M C UX HWHAUBHIYaJIbHBIMHU
0COOCHHOCTSIMU. DTU CPEeACTBAa MOTYT OBbITh mpemocTaBieHbl YenlY uiaM MOTYT HCIOIB30BaThCS COOCTBEHHBIE TEXHUUYECKHE
cperncrBa. Ilpm HEOOXOAMMOCTH HWHBAIMAAM MU JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3I0POBBS IPETOCTaBIIACTCS
JIOTIOTHATEIBHOE BpeMs M MOATOTOBKM OTBETa HAa 3aJaHUs, NpOLEeAypa OLEHWBAHMSA pE3YIbTATOB OOydeHHS II0
JUCIHUIUIMHE MOXET IPOBOAUTHCS B HECKOIBKO 3TAIOB.

ITpoBeneHne mnpouexypsl OLIEHMBAaHHsS pPe3yIbTaTOB OOy4eHHMs WHBAIUIOB M JHI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3IIOPOBBS IOITYCKACTCS C MCTIOJIB30BAHUEM TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI.
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28.03.02 Hanonnxenepus, HanorexHonornu B MaTepuanoBegeHNN,

PIIJI "Jladopatopun npoduius 1", rog nadopa 2022, ounas popma
o0yueHust

[IpopexTop mo yueOHoii pabote yrBepxaeHo 30.05.2022  B.E. ®enopos
VY4eHbIM cOBETOM (U3NIECKOTO (PaKyIbTeTa

[Iporokon 3aceqanus Ne 07 ot 28.04.2022

[Ipencenarens YueHoro coBeta

dbusnueckoro pakyapTeTa COIIacOBaHO J.A. 3axapbeBuu
3acenanunem kadeapbl GU3NKH KOHIEHCHPOBAHHOIO COCTOSTHUS

[Ipotoxon 3acenanust Ne 7 ot 14.04.2022

3aBenyromuii kadeapoi COITIaCOBAHO B./1. byuenpHHKOB
ABTOp (COCTaBUTEIB) IO. A. Jlynunkas
H.A. MamaeB

. A. 3axappeBuu
HI.II. SAradapos

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