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PaGouas mporpaMma JUCHUIUIMHEL "DJIEKTPOHHAs U CKaHUPYIOIIask 30H0Basi MUKPOCKONHS" TI0 HAIIPABJICHUIO
noAroToBkH (cnenuansHocTH) "HanountmkeHepus" HanpasiaeHHocTH (poduino) HaHoTexHOTOTHY B cTp. 2
matepuanoBeneHnd PI'OY BO «Henl'Y»

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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PaGouas mporpamMma IMCHUILIMHBI "DISKTPOHHAS M CKAHUPYIOIIAsk 30HI0Basi MUKPOCKOTH'" 10 HAIIPABIICHHUIO
noAroToBkH (cnenuansHocTH) "HanountmkeHepus" HanpasiaeHHocTH (poduino) HaHoTexHOTOTHY B ctp. 3
matepuanoBeneHnd PI'OY BO «Henl'Y»

1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

[enb IUCHUIIIMHBI COCTOUT B U3Y4EHUH CTYAEHTaMHU 3aKOHOMEPHOCTEN B3aUMOAEHCTBH IydKa MIEKTPOHOB C BELIECTBOM,
KHHEMAaTH9IEeCKOW TEOPHU KOHTPACTA Ha 3JIEKTPOHHO-MUKPOCKOITMIECKOM U300pasKeHHH, IPHHITUIIOB ()OPMHUPOBAHUS
M300pakeHNsI B CKAHUPYIOIIEH 30HI0BOM MUKPOCKOIIMHU BBICOKOTO Pa3pelIeH s, OCHOBHBIX METOJIOB JIEKTPOHHO-
MHUKPOCKOTIUYECKUX UCCIE0OBaHUM, JOKaIbHOTO IEMEHTHOIO aHaJIi3a MaTepranoB, 00ecredeHNH TeOPETHUECKON 1
MPAKTUIECKOM MOATOTOBKY MPUMEHEHHSI COBPEMEHHONW MUKPOCKOIIHY TS PEIICHUS TPAKTUICSCKUX 3a71ad B 00J1aCTH (U3UKH
KOH/ICHCHPOBAaHHOTO COCTOSTHUSI BEIIECTBA, MEMIIMHCKON (DU3UKHU U (U3NIECKOTO MaTepuaioBeneHus. Kypce npennaznadeH
JUTSL CTYJCHTOB, CIIEUATU3UPYIOIINXCS B 007acTH (PU3UKH KOHAEHCHPOBAHHOTO COCTOSTHHS BEIIECTBA.

KOHerTHLIe 3a/1avu Kypca CBOAATCA K CICIYIOIIEMY:

1. PaccMmoTpenne 3aKOHOMEpHOCTEN paccesHUsl 3IEKTPOHOB U HEUTPOHOB, COIIOCTABICHUE METOJIOB
penTreHorpaduu, aIeKTpoHOrpaduy 1 HeHTpoHOTpaduu.

2. OBnajeHUe OCHOBHBIMU NPEICTABICHUSMHU TEOPUU KOHTPAcTa Ha

QJICKTPOHHO-MUKPOCKOIMMYIECCKOM 1/1306pa>1<eH1/m.

3. OBaiecHHe OCHOBHBIMH METOJIaMH 3JIEKTPOHHO-MUKPOCKOIIMYECKIX HCCIECIOBAaHNUH, TEXHUKOW IPOBEICHUS
SKCIICPHIMEHTAa 1 00pabOTKHU ITOJTydCHHBIX PE3yIIbTaTOB.

PeSyJ'ILTaTLI 06yqel-m;1 0 JUCHUINIMHE HAITPpaBJICHbI HA JOCTHXXCHUC NHAUKATOPOB!:

OIIK-1.1. HCIOJIB3YCT MaTeMaTHYECKUI armnapat 4jisd OIIMCaHusd, aHaJIn3a, TCOPETUICCKOI'0 U OKCIIEPUMECHTAJIBHOT'O
HCCIICAOBAHUS U MOACIINPOBAHUSA (I)I/I3I/I‘ICCKI/IX U XUMHUYCCKHUX CUCTEM, SIBJICHUH B IpoLIcCcCoOB

OIIK-1.2. ucnionp3yeT GU3NIECKHE 3aKOHBI M IPUHIIUITEI B CBOSH MPO(ECCHOHATBHOMN eI TeTbHOCTH

OIIK-1.3. ucroap3yeT OCHOBHBIE KCIIEPUMEHTATBHBIE METOIBI OTIpeeNieH s (HU3UKO-XUMUIECKUX CBOWCTB MAaTEpHAIIOB U
W3JIEJINI U3 HAX

ITK-1.1: 3Haet ocHOBHBIEC TPEOOBAHHS K TOCTIKCHHIO TEXHIHYECKOTO YPOBHSI U3/ICNUI N3 HAHOCTPYKTYPUPOBaHHBIX
KOMTIO3HITUOHHBIX MATEPHAIIOB C YUYETOM OTIBITA BEAYIIMX OPTraHU3alnit

[IK-1.2: YMmeeT aHanu3upoBaTh UMEIOLIMECS JIMTEPATypPHbIE JaHHBIE 110 B3aUMOCBSI3U JUCIIEPCHOIO COCTaBa U CBOMCTB
HAHOCTPYKTYPUPOBAHHBIX MaTEPUAIOB; 00ECIIEUBATh COOIIOIEHIE TPEOOBAHHI CTaHAAPTOB, TEXHUIECKUX YCIIOBUH H
HOPMAaTHBHOM TIOKyMEHTAllMH Ha BCEX CTaJNAX MPOEKTUPOBAHUSA U3/EIUN U3 HAHOCTPYKTYPUPOBAaHHBIX KOMIIO3UIIMOHHBIX
MaTepHaioB

I1K-1.3: Bnaneer HaBbIKaMu (pOPMUPOBAHUS TEXHUUECKHUX 33/1aHUI HA TPHOOPETEHUE CHIPhS U BCIIOMOTATEIbHBIX
MaTepuanoB Ajs MPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX MaTEPUATIOB

2. MECTO JUCIIUITJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: b1.0.15

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IIOAT0TOBKE 00y4al01erocs:

Ananmutrdeckas TeOMETPUA

Jlunetinas anrebpa

MaTtemaTHyecKUM aHaIu3

BekTopHbIi ¥ TEH30PHBIN aHAIU3

dusuka

Kpucramnorpagus

2.2 IMCOMILTHHBI M IPAKTHKH, J1J18 KOTOPBIX 0CBOEHUE TAHHOI JHCHHILTHHBI (MOTYJIs1) HEOOXOIHMO KaK
NpeanIecTBYIOIIee:

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

Hpell[[I/IH.HOMHaH IMpaKTUKa

BrimoniHeHMe 1 3a1UTa BBITYCKHOM KBaTH(UKaINOHHOH paboThI

3. KOMIETEHLIMHA OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIUTIINHBI
(MOJIY.JIST)

OIIK-1: Cnoco6en peumiaTts 3agavumn l'[pO(l)QCCl/IOHa.]'Il)HOﬁ AeATCIbHOCTH HA OCHOBE NPUMEHEHUA €CTECTBEHHOHAYYHBIX
u 06111enmlcenepm)lx 3H2Hl/lﬁ, METOA0B MAaTEMATUYECKOI'0 aHAJIN3a U MOAEJTUPOBAHUA

3HaTh:

Jus moctmxenns OIIK-1.1: ocHOBHEIE IpeACTaBICHUS TEOPUH PACCESHUS IMEKTPOHOB aTOMOM, OCOOCHHOCTH
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T PaKINOHHBIX KapTHH, ITOIY4aeMbIX OT MOHOKPHCTAIIIA ¥ MTOJIMKPHCTAJUTHYEKOTO, B TOM YHCIIE TEKCTYPHPOBAHHOTO
MaTepHana;

OCHOBHBIE IIPE/ICTABIICHNS TEOPHH KOHTPACTa Ha AIEKTPOHHO-MHKPOCKOITHYECKOM H300paxeHnH, popMupyeMom
MPOCBEYMBAIONINM U PACTPOBBIM IEKTPOHHBIM MUKPOCKOIIOM;

YMeTh:

Juns noctmxennst OIIK-1.2: orieHHBaTh BO3MOKHOCTH M 00BEM TOIydaeMoil HH(OPMAIUU NIPH IPHMEHEHHHA MUKPOCKOIIHA
1 3JIEKTPOHHO-30HIOBOTO MUKPOAHAIHM3a JUIsl PEIIeHHsI KOHKPETHBIX 3a7]ad COBPEMEHHOTO MaTepHalIOBEICHNUS, (PH3HKH
KOH/ICHCUPOBAaHHOTO COCTOSTHHSI U XUMHH TBEPAOTO Tela.

Baagernb:

Hnsa noctmxenust OIIK-1.3: coBpeMeHHBIMU METOJaMH DJIEKTPOHHO-MUKPOCKOTIMYECKUX UCCTIEIOBAHUH, a TaKKe METOJaMH
00pabOTKH MOJYUYEHHBIX 3KCIIEPUMEHTAIBHBIX PE3YAbTATOB.

IIK-1: CnnocodeH opraHu30BbLIBATh POBEJAeHHE KOMILIEKCHBIX MCCIe/I0BAHUI CTPYKTYPbI M CBOICTB
HAHOCTPYKTYPHPOBAHHBIX KOMIO3UI[HOHHBIX MATEPHAJIOB H BHEIPSATH Pe3y/IbTAaThl HCCIeT0BAHUI B HOBbIE
TEXHOJIOTHH

3HaTh:

Jus moctmxenns 11K-1.1: oCHOBHBIE METOBI M TEXHUKY AIIEKTPOHHO-MHUKPOCKOIIMYECKHUX UCCIICAOBAHUM, IIPUHITHAIT pabOTHL,
0co0eHHOCTH (pOpMUPOBAHHMS N300PaKEHHS U BO3MOKHOCTH CKaHUPYIOLIEH 30HJ0BOH MHUKPOCKOIINH, TPUHIIUIIBI
3IIEKTPOHHO-30HI0BOTO MUKPOAHAJIHN3a, TEXHUKY IIPOBEICHNS SKCIIEPUMEHTa 1 00paOOTKH MOIYIEHHBIX PE3YNbTAaTOB.

Ymers:

HJ'IS[ JOCTUKCHUA I1K-1.2: peuraTb OCHOBHBIC ITPAKTUYICCKUC 3a1a4U 110 UCCICAOBAHUIO CTPYKTYPBI MAaTCprUajIOB MCTOAaMHU
MUKPOCKOIINHN

Baanernb:

Jst noctrxenus [1K-1.3: coBpeMeHHBIMU METOJaMU 3JIEKTPOHHO-MUKPOCKOIIMYECKUX UCCIIEI0OBAaHUH, a TAK)KE METOAaMH
00pabOTKH MOTYUYEHHBIX KCIIEPUMEHTABHBIX PE3YAbTATOB.

B pesysbTaTe 0cBOCHHUS JUCHMILINHBI 00yYaIOLIUICS J0JKEH

3.1 |3narn:

3.1.1 | ocHOBHBIC MPEACTAaBJICHUA TCOPHUU PACCEIHUSA JICKTPOHOB aTOMOM, 0COOCHHOCTH Z[I/I(I)paKI_II/IOHHLIX KapTHH,
TIOJTYy9a€MBIX OT MOHOKpHUCTAJIJIA U TOJIUKPUCTAJUIMYEKOTO, B TOM YUCJIC TCKCTYPUPOBAHHOTO MaTCpHraia,

3.1.2 | OCHOBHBIC TIPE/ICTABIICHHS TEOPUU KOHTPACTA HA 3JICKTPOHHO-MHUKPOCKOITNISCKOM N300paKeHNUH,
(hopMHpyeMOM MPOCBEUUBAIONINM U PACTPOBBIM JJIEKTPOHHBIM MUKPOCKOTIOM;

3.1.3 | OCHOBHBIE METOJIbI U TEXHUKY 3JIEKTPOHHO-MUKPOCKOTTNYECKUX UCCIIEOBaHU, IPUHITAIT PAOOTHI,
ocobenHocTH (HOpMUpPOBaHHS N300paKeHUSI M BOBMOXKHOCTH CKaHHPYIOLIEH 30HI0BON MUKPOCKOTIHH,
MIPUHIUIIBI 2IEKTPOHHO-30HJ0BOTO MUKPOAHAJIN3a, TEXHUKY IIPOBEICHUS SKCIIEPUMEHTa U 00paboTKU
ITOJIy4EHHBIX PE3YJIbTATOB.

3.2 | YMeTh:

3.2.1 peuatb OCHOBHBIC MPAKTUYCCKUEC 3a1a4U 110 UCCICAOBAHUIO CTPYKTYPBI MAaTCpHUaJIOB METOAaMU MUKPOCKOIINH,
OLICHUBATh BO3MOKHOCTHU 1 00BeEM HOHy‘IaeMOﬁ I/IH(bOpMaI_II/II/I Ipy TPUMCHCHUN MHUKPOCKOIIMH 1 3JICKTPOHHO-
30HJ0BOI0O MUKpOaHaJIn3a JJid pEIICHNA KOHKPETHBIX 3a/1a4 COBPEMEHHOTO MAaTEPHUATIOBEACHU, (I)I/I?;I/IKI/I
KOHACHCUPOBAHHOI'O COCTOAHMSA U XUMHU TBEPAOI'O TeJa.

3.3 | Bnagern:

3.3.1 | coBpeMEHHBIMU METOAAMH IEKTPOHHO-MUKPOCKOIINIECKUX UCCIEAOBAHHUM, a TaKKe METOJaMH 00paboTKu
MOJYYEHHBIX 3KCIIEPUMEHTAIBHBIX PE3yNbTAaTOB.

4. OFBEM JUCUMILINHBI (MOLY.JIST)

O6Lwasn TpyaoeMKocTb 43ET
YacoB 1o yueOHOMY IJIaHy : 144 Bunel koHTpONS B cemecTpax:
B TOM YHCIIEe
ayIUTOPHBIC 3aHITHS : 54 9K3aMEHBbI 7
camocTosTenpHas pabora : 54
4acoB Ha KOHTPOJIb : 36
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAY JIST)
Kon HaumeHoBaHue pa3jiesioB U TeM /BUJ 3aHATHS/ Cemect | Hacos Jlureparypa

3aHATH p / Kype

Pa3nen 1. Paccessnue JJIEKTPOHOB M TCIJIOBBIX HeﬁTpOHOB.
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PaGouas mporpamMma IMCHUILIMHBI "DISKTPOHHAS M CKAHUPYIOIIAsk 30HI0Basi MUKPOCKOTH'" 10 HAIIPABIICHHUIO
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1.1 PaccesiHue 251eKTPOHOB CBOOOHBIM aTOMOM. PaccesHue TemIoBhIX 8 JIT.1 JI1.2J12.1
HeWTpoHOB. OCOOCHHOCTH M CPaBHUTEIBHBIC BO3MOKHOCTH METOIOB J2.2
peHtreHorpaduu, 3IeKTPOHOTpaduu U HEUTPOHOTpaPHH. 2132233
/JTex/

1.2 IIpocBeunBaromias AMEKTPOHHAS MUKPOCKOITHS. ADeppaIiiy dISKTPOHHO 6 JIT.1 JI1.2J12.1
ontuku. CoBpeMeHHasl TEXHUKA TPAHCMUCCUOHHBIX JJIEKTPOHHO- J12.2
MHUKpPOCKONYECKHX uccnenosanuii /I1p/ 3132 33

1.3 TpaHcMuccroHHas >neKTpoHHas Mukpockonust (TOM), ontiuueckas 54 JI1.1 J11.2J12.1
cxXema ¥ NpUHIUI AeHcTBIsL. Pa3peniaromas ciocoOHOCTh U MTyOHHA J12.2
¢doxyca TOM. AGepparmu 3meKTpoHHOH onTHKH. OcoOeHHOCTH 01 3233 54
JTU(GPaKIMOHHBIX KapTHH, OTy4aeMbIX ¢ moMoirbio TOM. OCHOBHEIE
9TaIlbl pacyera MEeKTPOHOrpaMM. DIEKTPOHOTPAMMBI KOCBIX TEKCTYP.

Kukyun-nuHuy. D1eKTpoHHO- 30H0BbIM MuKpoaHanu3s. PactpoBas
3MIEKTPOHHASI MUKPOCKONHSA, (OPMUpPOBAaHNE M300paXEeHHS U NPHUPOAA
KoHTpacra. /Cp/

Pa3gen 2. KunemaTtnueckasi Teopusi KOHTpacTa (TeMHOINOJbHOE H
CBETJIONOIbHOE H300paskenune). KoHTpact Ha coBepiIeHHOM
KpHCTaJlle, KIMHOBHAHOM KpHCTaJ1e, H30rHYTOM KpHCTaJLIe.

2.1 PaccesiHue uznydeHus: 0JHOU MIIOCKOCTBIO. DKCTUHKIIMOHHAS JJIUHA, 8 JI1.1 JI1.2J12.1
SKCTUHKUMOHHBIE KOHTYpHl. KuHEeMaTHueckast Teopus KOHTpacTa J12.2
(TEeMHOTIOJILHOE U CBETIIONOJIbHOE N300paxenue). Konrpacr Ha 213233
COBEPIIIEHHOM KPHCTaIe, KIMHOBHIHOM KPHCTAJIIE, H30THYTOM
kpucramnie. /Jlex/

2.2 Oco6eHHocTH TUPaKINOHHBIX KAPTHH, TOIY4aeMbIX C TOMOIIBIO 4 JI1.1 J11.2J12.1
TPAaHCMHUCCUOHHOTO 3JIEKTPOHHOTO MUKpockona. Kukyuu-nmuHuu. 2.2
OnexrpoHorpadus matepuanos /I1p/ 31 32 33

2.3 HoBble BO3MOKHOCTH IIPUMEHEHUS IPOCBEUUBAIOLIEN AIIEKTPOHHOM 4 JI1.1 JI1.2J12.1
MHKpPOCKOIINH B MaTepuanoBenenun. /I1p/ 2.2

212233
Paznen 3. [Ipsimoe pa3penieHne KpUCTATHYECKONH pelIeTKH
3.1 [psiMoe paspelieHre KpucTauIHIeckoit pemerk. /JIek/ 4 JIT.1JI1.2J12.1
2.2
02 33
Paznen 4. KoHTpacT Ha 31€KTPOHHO-MHKPOCKOINHY€eCKOM
H300paKeHNH OT HecOBePUIEHHbIX KPUCTALIOB

4.1 KoHTpacT Ha 3/1eKTpOHHO-MHKPOCKOITHYECKOM H300paKEHHUH OT 8 JIT.1JI1.2J12.1
HECOBEPIIEHHBIX KPHCTAJUIOB, COIEP KAIINX Ae(EKT YITaKOBKH, 2.2
HMCIOKALMIO, BKIIoueHus. /JIek/ D152 33
Paznen 5. MHoronepuoaHblie CTPYKTYpPbl. JJ1eKTPOHHO- 30H0BBI
MHUKpoaHau3. Qe — ClIEKTPOCKONMSI.

5.1 MHoTrOoTepHoIHbIE CTPYKTYPHI, Myap BpallleHHs, Mapajuie/IbHbII Myap. 8 JIT.1 JI1.2J12.1
B3aumoneiicTBre 3JIEKTPOHHOTO 30H 1A C BEIIECTBOM. DJIEKTPOHHO- J12.2
30HIO0BBINA MUKpoaHaIH3. Oxe — 3MeKTpoHsl, Oxe — 3132 53
criekTpockornus. /JIex/

5.2 MHOTOTIEpHOIHBIE CTPYKTYPBI. DJIEKTPOHHO- 30HI0BBIH MUKPOAHAIIU3. 4 JIT.1JI1.2J12.1
PacrpoBas snekrpoHHast MUKpOCKOTIHS. Qe — CIIEKTPOCKOTIHS. J2.2
Ckannpyromas 30H108ast MuUKpockomus /T1p/ 3132 33

6. POHJ]I OIEHOYHBIX CPEJACTB

6.1. IlepeuyeHb BU/I0OB OLEHOYHBIX CPEACTB

KOHTpOJ'II:HLIe pa6OTLI, OTYECTHI 110 3a1a4aM, BOHpOCLI K OK3aMCHY

6.2. TunoBkIe KOHTPOJBbHBIC 3aIaHUA U HHBIC MaTCpPUAJIbI AJIHA TeKymeﬁ aTTeCTallun

3aaaqm K MMPaKTUYCCKUM 3aHATHUAM

PaccmoTpers ocobeHHOCTH M PaKINOHHBIX KapTHH, ITOIY4aeMbIX C HTOMOIIBIO TPAHCMHCCHOHHOTO 3IEKTPOHHOTO
MHKpOCKOTIa. DJIeKTpoHOrpadus MaTepruanoB. Kukydau-muHum.
[TpoBecTH MHAMLIMPOBAHUE MUKPOIIEKTPOHOTPAMM (KOJIBIIEBBIE BEICOKOIUCIIEPCHBIX CUCTEM, TOUCUHbIE MOHOKPUCTAIUIOB U
AIIEKTPOHOTPAMMBI KOCHIX TEKCTYP), ONIPEICIUT OPHEHTHPOBKY MOHOKPHCTAJJIOB OTHOCHTEIIBHO ITydKa JIEKTPOHOB.
MHoTOonepHoAHBIC CTPYKTYPHI, Myap BpaIeHuUs, TapauIeIbHEIA Myap. PaccMoTpeTs npuMeHeHNe KapTHH Myapa IIpH
peleHnHy 3a/1a4y B MaTepuaioBeaeHuu. TpeboBaHus K 00bEKTaM HCCIIEN0BAHMI.
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PaccMoTpeTh yeTpolCTBO M MPUHIMI pabOTHI TPAHCMHUCCHOHHOTO U PaCTPOBOTO AIEKTPOHHBIX MHKPOCKOIIOB, HOBBIC
BO3MOKHOCTHU NIPHUMCHEHHS IPOCBEIHBAIOIICH AEKTPOHHON MIKPOCKONINH B MaTEPHATIOBEICHUH, (PU3NIECKIE OCHOBEI
CKaHUPYIOLIEH 30HJ0BOW MUKPOCKOIIHUU.

ITpumep BapHaHTOB KOHTPOIBHOM PaOOTHI

1. Kukyun nuxum.

2. OKCTUHKLIMOHHAS JJIMHA.

3. PaccestHne TenmnoBeIX HEHTPOHOB. OCOOEHHOCTH M CPAaBHHUTEIBHBIC BO3MOKHOCTH METOIOB PEHTIeHOTpaduH,
9NeKTpoHOrpaduu U HEUTpOoHOTpaduu.

4. IIpoBecTn MHAMIMPOBAHHE TOYEYHOI MHKPOAIIEKTpOHOrpaMMbl MoHOKpHcTaina BemectBa (I'LIK nnmn OLIK
CTPYKTYPHI).

Bompocs! k 3K3aMeHy

1. PaccestHue 31EKTPOHOB CBOOOTHBIM aTOMOM.
2. Paccesinue TemnoBbIX HEUTPOHOB. OCOOEHHOCTH U CPaBHUTENBHBIE BOZMOKHOCTH METOAOB peHTreHOorpaduH,
ANIEKTPOHOTpaduu U HeHTpOoHOTpadUH.

3. Pazpemaromas crrocoOHOCTH 3IEKTPOHHOTO MHUKPOCKOTA, MPUHINN JICHCTBHUS MTPOCBEYNBAOIIETO0 MHKPOCKOIIA.
4. OcHoBHas (hopMyna SMEKTPOHOrPA(UH, THITB TEKTPOHOTPAMM, MIPHUHIUIBI HHIUIUPOBAHUS HIEKTPOHOTPAMM.
5. Kukyun nuxuu.

6. Paccesnue uznmydenuss oJHOH aTOMHOH IUIOCKOCTBIO.

7. OKCTUHKIMOHHAS IJIMHA.

8. Kunematnueckasi Teopusi KOHTpacTa (TEMHOIIOJIBHOE HU300pakeHHe).

9. KoHTpacT Ha coBeplIEHHOM KpHCTallle, KTMHOBUAHOM KpHCTAJLIe, U30THYTOM KpHUCTaJlIe.

10. Ipsimoe paspenieHre KpUCTAIHIESCKON pemeTkd (3dexT nByX IydKoB).

11. KoHTpacT 0T HECOBEPLICHHBIX KPUCTAILIOB.

12. KoHTpact, 00ycloBIEHHBIN HanuuueM Ae(eKTa YaKoBKH.

13. KonTpact, 00ycIOBIEHHBI HaJIMYUEM BHHTOBOW THCIOKAIIHH.

14. KonTpact B n300pakeHHH BKITFOICHHH.

15. MHoroneproHble CTPYKTYpBl, BTOpHYHAs AuQpakiys, KapTuHa Myapa.

16. 3agaun, penraeMble ¢ MOMOLIBIO METOA 3IEKTPOHHON MUKPOCKOIHU.

17. BsanmogeiicTBiE M3ITydeHNS C BEIIECTBOM, NMPUHINI (POPMHUPOBAHUS N300pAKEHHS B PACTPOBOM SIIEKTPOHHOM
MHKPOCKOTIE.

18. IIpupona KoHTpacTa B pacCTpOBOM SIIEKTPOHHOM MHUKPOCKOIIE, ITyOHHa (hoKyca M300paXKeHHs.

19. ITpuHIMI MUKPO30HIOBOIO PEHTICHOCIEKTPAJILHOIO aHAJIN3a

20. ®usnueckre OCHOBBI CKAaHUPYIOIEH 30HN0BOI Mukpockonuu. CKaHUpyOas TyHHEIbHAass MUKPOCKOIIMSL.

21. CxaHupymomas CHJI0Basi MUKPOCKOIHS, aTOMHO-CHIIOBOH MHKPOCKOII, MUKPOCKOII 3JIEKTPOCTATUYECKHUX CHII,

MAarHUTHBIN CUJIOBOM MUKPOCKOIL.

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 3aJaHUSI VIS IPOMEKYTOUYHON aTTecTalluu

TUnoBEIC KOHTPOJIEHBIE BOIIPOCHI U 3aJaHUS TS IIPOMEKYTOYHOM aTTeCTallly MpeAcTaBiIeHb B DOHIaX OLEHOYHBIX
CpeIncTB

6.4. Kputepuu oneHuBaHUA

Texymuii KOHTPOJIb TEOPETUIECKUX 3HAHWH MMPOM3BOANTCA B BUAE KOHTPOIBHEIX padoT. HomMep BapnaHTa BHITOITHEHHS
KOHTPOJIBHBIX 3aJlaHUil Ha3HauaeTcs npenogaBareneM. KoHTponbHbIe paboTHI, MpeXycMaTPHBAIOLIIE IIPOBEPKY
TEOPETUYECKUX 3HAHUM, BKIFOYAIOT OJIMH TEOPETUYECKUI BOIIPOC. Y CIIEIIHBIIA OTBET HAa TEOPETUYECKUI BOIIPOC BIMACT Ha
JIOIYCK K 3a4eTy.

DK3aMEHAIIMOHHBIN OMIIET COJICPIKUT ABA TEOPETHUECKUX Bompoca. OeHKa ypOBHS OCBOCHHUS IIPOTPAMMEI IIPOM3BOANUTCS B
XO07Ie 3K3aMeHa, IPOBOAUMOTIO B YCTHO-MUCEMEHHOH (popMe Mo TeMaM ayJUTOPHBIX 3aHATHH, a TakXKe 110 TeMaMm,
BeiHOCUMBIM Ha CPC. OneHka «OTIMYHOY» CTaBUTCS IIPU YCIOBHH MOJIHOTO U ITyOOKOTO OCBOCHHS MaTepuaia Kypca.
OLeHKa «XOPOIIOY» CTaBUTCS IIPU YCIOBUM OCBOSHUS MaTepuaia Kypca. OLieHKa «yI0BJIETBOPUTEIBHO» CTaBUTCA B CIIydae
OCBOEHHS CTYIEHTOM OCHOBHBIX IIOHATHH B paMKax MaTepuaina kypca. OIeHKa «HEyIOBIETBOPUTEIBHOY» CTABUTCS B CIIydae
OTCYTCTBUS y CTY/IeHTa 0a30BBIX 3HAHUII O KypCy B LIEJIOM, THOO O OTAEIbHBIM €TO YaCTAM.

7. YHEBHO-METOJNYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE JUCHUILIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHAasi IMTepaTypa

ABTODBI, 3arnaBue WznarensctBo, | Pecypc
JI1.1 | Ymanckwii 4. C,, Kpucramnorpadus, pearreHorpadus u 3neKTpoOHHAS Mocksa :
Ckaxos 1O. A, MHKPOCKOIIHUS: YYEOHUK IS BY30B Meranyprus,
Hpanos A. H., 1982
Pactopryes JI. H.
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ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI1.2 |Ilanosa T. B. CoBpeMEeHHBIE METO/IbI HCCIIeIOBAaHUS BEIIECTBA: IeKTpoHHas 1 | OMck : OMckuid 9bC
OTITHYECKast MUKPOCKOTIHS: ydeOHOE TTocoone TOCyHapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=563044) 11 YHUBEPCUTET
M. O.M.
JlocToeBCKOTO
(OMI'Y), 2016
7.1.2. lonoJHUTEIbHAS JIHTEpaTypa
ABTOpBI, 3arnmaBue W3narenscTBo, Pecypc
JI2.1 | ®unumonosa H. M., |Meroasl uccie10BaHus MUKPO3IEKTPOHHBIX U HoBocubupcek : OBC
Konsnos b. b. HaHOXJICKTPOHHBIX MaTEpUAJIOB U CTPYKTYp: CKaHUPYIOLIas HoBocubupckuit
30HI0BAasi MUKPOCKOIIHS: YdeOHOE TTOcoOHe rOCyapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=228943) 7 TEXHHYECKUH
YHHBEPCHTET,
2013
JI2.2 | CanbHukoBa M.M., | TpaHcMuCCHOHHAs AIIEKTPOHHAS MUKPOCKOIIHS B OMOJIOTHH U Mocksa : KOV, 9bC
Mamoruna JI.B., MeIUIMHEe: MOHOTpadus 2016
Cauros B.P., (https://www.studentlibrary.ru/book/ISBN9785000196014.html)
TonyGes AW

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TETEKOMMYHHKAIIMOHHOI ceTH "UHTepHeT"

31 |Jlasb [DnekTpoHHBIN pecypc] : AeKTpoHHO-0nbnnoTeynas cucrema (9bC) / uzgarenscro Jlane. URL:
http://e.lanbook.com/

22 | IOpaiT [DnexkTpoHHbIH pecypc] : anekTpoHHO-0nbmoTeunas cucrema (OBC) / muznarenscrBo FOpaiit. URL:
https://biblio-online.ru

93 | YHuBepcuTeTckas Oubianoreka oHIaiH [DNEeKTPOHHBIHN pecype] : 31ekTpoHHO-0ubmnoTeuHas cuctema (36C) / OO0
Jupextmenua [Taomumuar. URL: http://biblioclub.ru/

94 | eLIBRARY.RU [AnekTpoHHbIi pecypc] : anekTpoHHas oubanoteka / Hayd. anexktpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb HHGOPMAIMOHHBIX TEXHOJIOT Ui

7.3.1 IlporpammHoOe obecnieyeHune

MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

7.3.2 IlpodeccnonaabHbIe 6a3bI JAHHBIX H HH(POPMALTHOHHO-CIIPABOYHBIE CHCTEMBI

1. DnexTpoHHBIH KaTajor HaydHoU 6ubnuoreku YenlV [DnekTpoHHBIH pecype] : 6a3a nannbix / YensO. roc. yH-T. —
Yensgounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaisl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrn. — Pexkum moctymna: TOJIbKO K3
CeTH yHuBepcuTeTa. — TeKCT : 3JIeKTPOHHBIH.

3. Web of Science : myapTuaMCIUILITHHAPHAS pedepaTuBHast 6a3a maHHBIX / kommanus Thomson Reuters. — Pexxum noctyma:
Jui 3aperucTpup. nonb3osatenei Yenl'V. — TekCT : 371€KTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: mis
3apeructpup. nosp3osarenei YenlV. — Tekcr : 31eKTpOHHBIN.

5. Springer Link : [caift]. — URL: http://link.springer.com/ — SI3. anrsn. — PexwuM nocTymna: uis 3aperucTpup. MoJIb30BaTenel
UYenlV. — TeKcT : 2eKTPOHHBII.

6. ba3a maHHBIX TAPAMETPOB CTPYKTYP HEOPTraHUYIECKUX U OpraHUYecKux coenuneHuit PDF-2;

7. Ilpesenranust « TpaHCMECCHOHHBIN 2IEKTPOHHBIA MUKPOCKOII, TEXHUUECKUE XapPAKTEPUCTUKY U IIPUMEHEHUEY;

8. HpeBeHTaHI/IH «KonnuectBeHHast pacTpoBast MUKPOCKOIIH):

9. Hpe3eHTauI/m ((VCTpOﬁCTBO W IPUHIUIT HeﬁCTBHﬂ 30HIOBBIX MUKPOCKOIIOB, (bOpMPIpOBaHI/Ie I/I306pa)KGHI/I$[ 1 MIPUMCHCHUC
30HI0BOY MUKPOCKOIIUM»;

10. Tlpe3enTarus «PeHTreHoceKTpanbHbI MUKPOAHAIH3Y;

11. Mopo3sosa H.K. Kpucramnorpadus u MeTosl ucciaeqoBanus crpykryp. Koncnekr jeknuit MOU. 2004. 106 c.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUITIJINHBI (MOJIY JIA)
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OcBoeHME AUCIUITIMHBI OCYIIECTBIIAETCS B YUeOHOW ayTUTOPHUHU TIEPBOTO KOPITyca, pacCYMTaHHON Ha 25 cTyneHToB. Ecin
3aHATHUS BEIYTCS JUISI MOTOKA CTYACHTOB, TO TUCIATUIMHA BEJIETCS B JICKIIMOHHOM ayJMTOPUH MEPBOTO KOPITYyCa,
paccuntanHoit Ha 100 CTyIeHTOB.

JIy1s yerienHoro 0CBOCHMS TUCIUTUTHHBI ayTUTOPHS JOJKHA OBITH 000PYI0BaHA MYJIbTUMEINHHBIM KOMIUIEKCOM U SKPAaHOM
JUISL IEMOHCTpALMK CIAlI0BBIX IPe3eHTaIHi.

Vcrionp3yroTcest 3IeKTPOHHBIN YNTaIbHBIN 3a1 HayaHol oubmuorexu Yenl'Y (ayautopus 206) u yueOHas 1abopaTopust
BBIYHCIIUTENBHON (pU3nKH Kadenpbl TeopeTudeckoil Gpusuku (ayauropus 222) i CaMOCTOSATENBHON pabOTHI CTy/ICHTA,
OCHAII[CHHBIE TIEPCOHAIBHBIMI KOMITBIOTEPaMH, MYJITUMEIUIHON anmapatypoil. B aymuropusx obecrieueH J0CTyI K
Pa3IMYHON CIIPaBOYHOM JIUTEPATYPE, SHIUKIONENUIM, OHOIHorpadnaeckuM 1 IOJTHOTEKCTOBBIM 0a3aM TaHHbBIX,
uH(pOopMaMOHHBIM pecypcaM «HTepHEeTY.

Ha xacdenpe ¢pu3nku KOHICHCHPOBAHHOTO COCTOSIHHS HIMEETCS CIIeNHaII3UpOBaHHas Taboparopus - JlabopaTopus
3MEeKTPOHHOH Mukpockomuu Nel21, 123 OnextporHslil Mukpockon YOMB-100K, Bakyymusiii moct BYII-4,
ckaHupyromuit anekTpoHHbd Mukpockorn JEOL JSM-6510L A, Bakyymusiit noct BYII-4, Bakyymuslii moct JEOL JEC-
3000FC, atoMuBIit crmoBoi Mukpockor Nanoeducator 11, KoMITBIOTEpHI ¢ IPOrpaMMHBIM O00ecTIedeHreM — 2 IIT.

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOHNINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

OcBoeHue cosepkanus y4eOHON JUCHUILIMHBI « QIEKTPOHHAsI ¥ CKAHUPYIOIIAs 30H0Bast MUKPOCKOIIHS OCYIIECTBISIETCS
Ha JIEKOUSX U B TIPOIIECCE CAMOCTOATENBHOM yueOHO! IEATENbHOCTH CTYICHTOB.

JlekIIMOHHbIE 3aHATHS 00€CIEYNBAIOT TEOPETHUECKOE H3yIeHHE TUCIUIIIUHBI. OCHOBHBIMU METOJaMH OOYUIEHHS SBIISIOTCS
MH(OPMAIMOHHO-00BSICHUTEIBHBIA 1 TPOOIeMHBII. Ha nekiusx u3naraercss OCHOBHOE COIEpKaHUE TEM IPOTrPaMMBI,
MPOBOANTCS aHAIN3 OCHOBHBIX ITOHATHH M PaCCMaTPHBAIOTCS IPUMEPEI.

JIeKIIMOHHBINA MaTepHua ABIICTCSA BaXXHBIM, HO HE SIMHCTBEHHBIM JUIS YCBOCHHS yueOHOH nucruimHbl. Ero 06s3aTensHo
HE0OX0AMMO IOTOIHUTH MATEPUAIOM OCHOBHOH U IOTIOTHUTENIBHON TUTEPATYPHI 110 TEME.

Ba)kHBIM MOMEHTOM TPH U3y4EHUH JIFO00H AUCIUIUINHEI SBISIETCS] OPTaHU3aLMs CAMOCTOSTEILHON paboTsl. [Ipu ocBoeHNN
MaTepuala He CIIeyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMHHAHHIO ITPUBEICHHBIX OIIPeIeNIeHNH, (OPMYITNPOBOK U
MOJIOKEHUH, ecu TpeboBaHMA K BaM npsiMo He yka3sIBaroT Ha 3T0. BrionHe 3¢ (GeKTHBHOM MOXKET 0Ka3aThCsl MOMBITKA
MOHSATH CYTh IBIIEHHs, BEIpA0OTaTh CBOE OTHOLIEHHE K HEMY, ONUPAsCh HA MaTepuall, CoJepKalluics B peKOMEHI0OBaHHOM
nutepatype. Tarxoke peKOMEHIYeTCsl pABHOMEPHO PACIIPEAEIIATh HAarpy3Ky CaMOCTOSITEILHOTO OOYUCHHS B TEUCHHE
ceMecTpa.

B cinyuae npuMeHeHus Tpu 00y4eHUH AUCIUILTHHBI DIEKTPOHHOTO 00ydeH s, TUCTaHIHOHHBIX 00pa30BaTebHBIX
TEXHOJIOTHH 00IIeHNE 00yJaIOIUXCs ¥ TPEHOAABATENSI OCYIIECTBILIETCS B PEXXHUME PEabHOTO BPEMEHH (OHIAHH-JICKIIHN
(BeOMHAPEI), YaTHI, BUICO-KOH(MEPESHINN | Ap.) WIH OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00yderns Moodle,
MS Office365, popymsl, 3neKTpOHHAS TOYTA H AP.).

ITpu 0Oy4eHny ULl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI SJIEKTPOHHOE 00y4eHHE, IMCTaHIMOHHbBIE
00pazoBaTeNbHBIC TEXHOJIOTHH MPETyCMaTPHBAIOT BOSMOXKHOCT IIpHeMa-Tiepeiaui HHPOPMAIUX B JOCTYITHBIX JUIS HUX
topmax.

Peanu3anust UCHUILUIMHBI C TPUMEHEHUEM 3IEKTPOHHOTO 00y4eHHMsI, JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONOTHH (Janee
— 20, 10T) ocymectnsiercs Ha ocHoBaHMH «[100XKEHNs O pean3ay OCHOBHBIX U JOIMOJIHUTEIBHBIX 00pa30BaTEIbHBIX
MpOrpaMM C IPUMEHEHHEM IEKTPOHHOTO 00ydeHNS U TUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA B (heepaIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeIbHOM YUPEXICHUH BBICIIETO 00pa3oBaHus «HemsI0MHCKUH rocynapCTBEHHbIH
yHHBepcuTeT», «Ilonoxkenns o nopsake 3auera 0Oy4JarolMMUCS 10 OCHOBHBIM IPO(eCcCCHOHAIBHBIM 00pa30BaTENbHBIM
nporpammMam Beicirero oopasosanus B PI'bOY BO «Uenl'V» pe3yapTaToB OCBOSHHUS B OPTaHU3AIMAX, OCYIIECTBIISIONIIX
00pa3zoBaTeNbHYIO AEATEIBHOCTD, YIEOHBIX IIPEAMETOB, KyPCOB, AUCIUIUINH (MOIYIICH), IPaKTHK, JOTIOTHUTEIIBHBIX
00pa3oBaTeNbHBIX MIPOrPaMM» MOCPEICTBOM MEKTPOHHON HH(opMarmoHHo-o0pa3oBaTensHoOl cpensl T BOY BO
«YenI'Y». B uckmounTenbHbIX cirydasx (Gpopc-Maxkop H T.I1.) IpU peasin3alin 00pa3oBaTeIbHON 1eITeIbHOCTH C
npumeHerueM 20, IOT MoryT mpuMeHSATh KOMIIOHEHTHI, HE BXOSIINE B IIEPEYeHb 3IEKTPOHHON HH(POPMAIIOHHO-
00pa3zoBaTeNbHOHN Cpebl.

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

OcBoeHNE AUCHUIUIMHBI WHBAIUAAMHU W JIMIAMHU C OTPAaHUYECHHBIMH BO3MOXHOCTSMH 3JIOPOBbBSI OCYIIECTBISIETCS C
WCIONb30BAaHUEM CIEHUANbHBIX TEXHHUUECKHX CPEACTB M Tol0 HHOOPMAIMOHHBIX TEXHOJIOTHH, MpPEeZOCTaBIseMbIX
PecypcHBIM y4eO0HO-METOJMYECKUM LEHTPOM IO OOYYCHHIO WHBAJIHIOB ¥ JIUI[ C OTPAaHHYCHHBIMUA BO3MOXKHOCTSMH 3I0POBBS
Yenl'V mo 3ampocy o0yJaromerocs.

1. MoOwuiibHBIE CrieUalibHble TEXHUYECKUE CPEACTBA Ui JIMIl ¢ HApYIIEHUSMU 3PEHUs: TOPTaTUBHBIN KOMITBIOTED
¢ BBOAOM/BBIBOJIOM ImpudToM Bpaiing ¢ cuntesaropom peun «ElBraile-W14J G2»; HOyrOykH ¢ TpOTrpaMMHON 3KPaHHOTO
noctynia NVDA; aJIeKTpOHHbBIC YBEIWMUYUTEIH JUIA YAAJCHHOTO MPOCMOTPA; BUICOYBEIWYHTENN MOPTATUBHBIC, TH(IOMIICED;
(G POBBIE TUKTO(POHEI.

2. MoOunbHble crneuuanbHble TEXHWYECKHE CPeACTBa M JIMI C HApYyLIEHUS MM ClyXa: CHCTeMa CBOOOJHOIO
3BYKOBOIO IIOJISI CO BCTPOEHHOH coBMecTuMocThio ¢ FM-ycrpoiictBamu; paauoxnaccsl «CoHer-PCM» ¢ mepemaTdukom,
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3ayIIHBIM HMHAYKTOPOM W WHIYKIIMOHHOW TIeTNel; cucreMa MH(MOPMAIMOHHAS A CIabOCHBIIaNX IepeHocHas «lcTok»
A2 co BCTPOCHHBIM ILIEEPOM — 3BYKOBBIM HH(OPMATOPOM; MOKYMEHT-KaMepa; IPOrpaMMHPYEMBIC CIyXOBBIC aImapaTsl
WHJIMBHUYaJIbHOTO ITOJIb30BAHHS.

3. AccuctuBHbIE WH()OPMAIMOHHBIE TEXHOJOTHM: IPOTPaMMHOE OOECIIEUCHHE SKPaHHOTO HOCTyHNa C CHHTE30M
pean NVDA; mporpaMMBbl 3KpaHHOTO YBEJIHYCHHS; IPOTPAMMBI PEYEBOTO CHHTE3a JUII KOMIIBIOTEPOB M HOYTOYKOB;
IpOrpaMMBI PEUEBOTO CHHTE3a st MOOMIBHBIX YCTPOMCTB; SKpaHHAs KIIABHATYPa; SKpaHHAs JyIa.

ITpn HeoOxoaMMocCTH Ul OOYYAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul IPOBEICHUS IPAKTHYECKHX HWIIH
ma00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE TPOrpaMMHOE obecriedeHrne (ImporpaMMa pPEdeBOH HaBHTAIHH
NVDA, peueBsie CHHTE3aTOPBI, 3KPAHHBIE JIYIIHI).

B yueOHble aymutopuu obecneuuBaeTcsi OECHpPENSTCTBEHHBIM OOCTYN Ui OOyJalolMXCs HMHBAIUIOB U OOyJaromUXcs ¢
OTpaHMYECHHBIMH BO3MOXHOCTSMH 3I0pOBbsl. B Kaxknoi aymuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAHUYECHHBIMH
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOJIMYECTBO MECT I OOYJaIOmUXCS C yIeToM
HapyLICHUH UX 3J0POBbL.

Jnst ocBOEHMS IMCLMIUIMHBI MHBAJIMAAM M JIMIAM C OTPaHMYEHHBIMHM BO3MOKHOCTSMH 3JI0POBbsSI IPEIOCTABISIETCSl AOCTYI K
MeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENHMAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM MCTOYHHMKAM, IPEJCTaBICHHBIM B (hOpME IEKTPOHHOTO JOKyMEHTa B (hOHAE HAyIHOH OMONMOTEKH
Yen'Y wau >1€KTPOHHO-OMONIMOTEUHBIX CHCTEMaX, C IOMOLIBIO CHEHHAIBHBIX TEXHHYECKHMX M IPOIPAMMHBIX CPEACTB
(pabodee MecTO ISl HE3PAUEro I0JIB30BATENS C MPOrPAMMHBIM 00ECIIeYeHHEM SKPaHHOIO JOCTyla ¢ cHMHTe30M peun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM M KiaBuaTypod Clevy ¢ OONBIIMMH KHOIIKAMH WM C pa3/elisioieil KJIaBHIIH
HaKJIAIKOM).

YueOHO-METOANUECKIE MaTepHanbl A OOYydJalomMXCsl M3 YMCIa WHBAIWAOB M JIMIl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH
3II0POBBS MTPEAOCTABIIIOTCS B (popMax, aTalTHPOBAHHBIX K OTPAHUYCHUAM X 3A0POBBS M BOCHPHUATHS HH(POPMAIIHH:

Jlnist I ¢ HapyIIeHMSIMH 3pSHUS:

- B [Ie4aTHOH opMe YyBETHUSHHBIM MIPHUPTOM,

- B (popMe IEKTPOHHOTO JTOKYMEHTA,

- B hopme ayauodaiina,

- B meqatHo# (opme mpudTom Bpaitms.

Jnst nuit ¢ HapyIeHUsIME CITyXa:

- B Ie9aTHO opme,

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JUst ui ¢ HapyIeHUIMH OHOPHO-JIBUTATEIBHOTO alapaTa:

- B IeYaTHOH Gopme,

- B (hopMe ITEKTPOHHOTO JOKYyMEHTa,

- B popme ayamodaiina.

JlaHHBI TepeyeHb MOKeT ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTa O0YYaIOIINXCSL.

Jlns MHBANMWIOB W JIMIl C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCHHUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C KCIOJB30BAHMEM JHCTAHIIMOHHBIX 0O0pa3zoBaTenbHbIX TexHoiorud (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHMHM [AMCHMIUIMHBI HHBalMJaMH W JHMIOAMH C OTPaHMYEHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBS  HCIIOJIBb3YeTCS
WHIUBHOyanbHass pabora. [lom wHAMBHOyanpHOW paboToif TompasymeBaeTcss 1Be (OPMBI  B3aWMOJICHCTBUS C
Ipero/iaBaTeNeM: HWHAUBHAyanbHas ydeOHas pabora (KOHCYIbTanWH), T.€. JMONIOJHHUTEIBHOE pa3biCHEHHE YIeOHOTO
MarepHala W YIIyOJI€HHOE H3ydeHHE MaTepuaja C TeMH OOyJalomMMHCS, KOTOpble B O3TOM 3aMHTEPECOBAaHBI, U
WHIVBHIyaTbHass BOCIUTATEeNbHAs pabora. VIHAWBUIyaTbHBIE KOHCYIBTALMHM HAIPABICHBl HA WHIWBUIYATH3alHI0 OOYdCHUS
U YCTaHOBJICHHIO BOCITUTATEIFHOTO KOHTAaKTa MEXAy IperojaBaTelieM M OOydJaromuMcs WHBATHAOM WM oOydarommmcs ¢
OrpaHUYECHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI.

IIpn mpoBexeHNMH NPOLEAYPHI OLECHUBAHMS PE3YIbTATOB OOYYEHHS WHBAJIMWAOB M JIMI] C OIPAaHUYECHHBIMH BO3MOKHOCTAMHU
3I0POBBSl IO JUCHHUIUIMHE OOECIICYMBACTCSA BBINOJIHEHHE CIEAYIOMINX ONOTHHUTEIBHBIX TPEOOBAaHHWH B 3aBHCHMOCTH OT
UHIVBHIYAIBHBIX 0COOCHHOCTEH, 00yJIatOmIXCs:

a) MHCTPYKLIHUS 10 TIOPSIKY IPOBEACHUS MPOLEAYphl OLCHUBAHMS IPENOCTABISICTCS B AOCTYMHOH (opme (ycTHO, B
MHUCBMEHHOI (hopMme, B TMCbMEHHON (opMe mpudToM bpaiiis, ycTHO ¢ HCIIOIb30BaHIEM YCIIYT CYpIOIEPEBOAUNKA);

6) nocrymHas (opma NMpesoCTaBICHNS 3aaHUH OIEHOYHBIX CPEACTB (B IMeJaTHOH (opme, B medaTHOH opMe yBETHIECHHBIM
mpudTom, B meyatHoi Gopme mpudrom bpaiins, B ¢popme IEKTPOHHOTO AOKYMEHTA, 3aJaHHs 3aYHTHIBAIOTCS ACCUCTEHTOM,
3a/1aHMs IIPEIOCTABIISIOTCS C UCIIONB30BaHUEM CYpOTIEPEBOIA);

B) JocTymHas (opMma TpeToCTaBIeHHS OTBETOB HAa 3agaHus (IHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
HOHChMEHHO mpudToM bpaiins, ¢ HCIoNb30BaHNEM YCIIYT ACCUCTEHTA, YCTHO).

IIpu mpoBexeHNWHM NPOLEAYPHI OLECHHBAHMS PE3YITATOB OOY4EHHS WHBAJIUAOB M JIMI] C OIPAaHMYEHHBIMH BO3MOXKHOCTAMH
3[0POBbSl TIPEAYCMATPUBACTCS HCIIOIb30BAHNE TEXHHUYECKHX CPEACTB, HEOOXOIMMBIX MM B CBA3M C MX WHIWBHIYaJIbHBIMU
0COOCHHOCTSIMU. DTH CpPEICTBAa MOTYT OBITH mpemocTaBieHbl YenlY wiam MOTYT HCIIONB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpeacra. Ilpy HEOOXONMMOCTH MHBAIMAaM M JHMIAM C OIPAaHUYCHHBIMH BO3MOXKHOCTSIMU 310POBbS IIPENOCTABISIETCS
JOIOJIHUTENEHOE BpeMs [UIsl MOATOTOBKM OTBETa Ha 3a/laHusl, INpOLENYypa OLCHUBAHHUS PpE3YIbTaTOB OOYdEHHS II0
JICITUTUIAHE MOYKET POBOINTHCS B HECKOJIBKO 3TAIIOB.

IMpoBeneHne npoLexypsl OIEHHBAHHUS pPE3yIbTaTOB OOYy4EeHHWS WHBAIUIOB U JHI[ C OTPAHWYECHHBIMH BO3MOXHOCTSIMHU
37I0pOBBSI JIOIYCKACTCsI C UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH.

© ®I'BOY BO «Yenl'V»
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