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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast mporpamMma JUCHUIUINHEL "DIEKTPOHHAS M CKAaHUPYIOIIAs 30H10Basi MUKPOCKONHSA'" 110 HAIPaBICHHUIO
noAroToBKH (cnenuansHoctH) "HanonmkeHepus" HanpasieHHoCTH (ipoduinto) HanoTexHom0THH B ctp. 3
matepuanosenenud ®I'bOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUITJINHBI

Ienb AUCHMITIMHBL COCTOUT B U3Yy4E€HUM CTYCHTaMH 3aKOHOMEPHOCTEHN B3aUMOAEHCTBHUS IIyUKa 3JIEKTPOHOB C BELIECTBOM,
KMHEMaTH9IeCKOH TeOpUH KOHTPACTA Ha IEKTPOHHO-MHKPOCKOIMIECKOM N300pakeHNH, IPUHITUIIOB (DOPMHUPOBAHHUS
n300pakeHus B CKaHUPYIomIell 30H10BOM MUKPOCKOIIUH BBICOKOTO Pa3pelleHns, OCHOBHBIX METOJIOB IEKTPOHHO-
MHKPOCKOIIMIECKHX MCCIIETIOBAHUM, IOKAJTBHOTO JIEMEHTHOTO aHAIN3a MAaTEPHAIIOB, 00CCIICYICHIH TEOPETHYECKON 1
MPaKTHIECKON TIOATOTOBKY ITPUMEHEHHUS COBPEMEHHOH MUKPOCKOIIMH JUTS PEIISHHUs MIPAKTHYECKUX 3a/1a9 B 0071acTH (hH3HKH
KOHJICHCUPOBaHHOTO COCTOSIHUSI BEIIIECTBA, MEAUIIMHCKOM (u3uku u pusnudeckoro marepuanosenenus. Kypc npeanasHaueHn
JUISL CTYZICHTOB, CIICIUATN3UPYIOINXCS B 001acTH (PM3UKH KOHAECHCHPOBAHHOTO COCTOSIHHUS BEIIECTBA.

KoHkpeTHbIe 3a1a41 Kypca CBOASATCS K CIACAYIOLIEMY:

1. PaccMmoTpenne 3aKOHOMEPHOCTEM paccesHUs 3IEKTPOHOB U HEUTPOHOB, COIIOCTABICHUE METOIOB
peHTreHorpaduu, SIEKTPOHOTpadUU U HEHTPOHOTPADHH.

2. OBnasieHue OCHOBHBIMU ITPEICTAaBICHUAMH TEOPUU KOHTPACTa Ha

AJICKTPOHHO-MUKPOCKOIMNIECCKOM 1/1306pa>KeH141/1.

3. OBnaziecHHe OCHOBHBIMHM METOJIaMU 3JIEKTPOHHO-MUKPOCKOIIMYECKUX HUCCIIEIOBAHUM, TEXHUKON MPOBEACHUS
9KCHEPUMEHTa U 00paOOTKH MONTYIEHHBIX PE3YAbTATOB.

Pe3yJ'H)TaTI)I 06yqu1/1;1 110 TUCOUIITMHE HAITPABJICHBI HA JOCTUKCHUEC NHAUKATOPOB!:

OIIK-1.1. HCIOJIB3YCT MaTeMaTHICCKHH arrmapar 4jisl OIMcaHus, aHaJIn3a, TCOPECTUICCKOI0 U OKCIICPUMCHTAJIBHOTO
HCCIICAOBAHUA U MOACIIUPOBAHUSA (1)I/I3I/I‘ICCKI/IX U XUMHUYCCKHUX CUCTCM, SIBJICHUH B TIPO1ICCCOB

OIIK-1.2. ucrionb3yeT (pU3NIECKHE 3aKOHBI M TIPHHITUITEL B CBOEH MPOQECCHOHANBHOM eITeTbHOCTH

OIIK-1.3. ucronp3yeT OCHOBHBIE KCIIEPUMEHTAIBHBIC METOIBI OTIpEeNieHHsT (PU3UKO-XUMUIESCKUX CBOWCTB MaTEpHAIIOB U
H3JIEJINH U3 HUX

IIK-1.1: 3HaeT OCHOBHBIC Tpe60BaHI/I$I K JOCTHKCHHUIO TEXHUYCCKOI'0 YPOBHS I/ISJICJII/Iﬁ N3 HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MAaTEPHUATIOB C YIETOM OIIbITa BEAYIIUX opraHmaqu/i

I1K-1.2: YMmeeT aHanu3upoBaTh UMEIOLIMECS JIMTEPATYPHbIE JaHHBIE 110 B3aUMOCBSI3U JUCIIEPCHOTO COCTaBa U CBOMCTB
HAHOCTPYKTYPUPOBaHHBIX MaTepUANIOB; 00eCIeYnBaTh COOMIOAEHNE TpeOOBaHUIT CTAHAAPTOB, TEXHUUECKUX YCIOBHH U
HOPMAaTHBHOM JTOKYMEHTAIIUU Ha BCEX CTaUSIX MPOEKTUPOBAHUS U3/ENUI U3 HAHOCTPYKTYPHPOBAHHBIX KOMIIO3UIIMOHHBIX
MaTepuanoB

ITK-1.3: Bnageer HaBbIKaM# (POPMHUPOBAHUS TEXHUYCCKHX 3aJaHUH Ha IPHOOPETCHUE CHIPBS U BCIIOMOTATEIBHBIX
MaTepHaJioB JUIsl TIPOU3BOJICTBA HAHOCTPYKTYPHPOBAHHBIX KOMITIO3HITUOHHBIX MATEPUATIOB

2. MECTO JUCIIHUITIJIMHBI B CTPYKTYPE OIIOII

uxn (paznmen) OIIOIT: b1.0.15

2.1 TpeOoBaHusl K NpeABAPUTEILHOI MOAT0TOBKe 00y4Yalolerocs:

AHanuTUYeCKasi TeOMETPHS

Jlunetinas anre6pa

MartemaTuyecKkui aHaIu3

BekTopHbII U TEH30PHBIN aHAIU3

duzuka

Kpucramnorpadus

2.2 JIucuMnJuHbI M MPAKTHKH, VIS KOTOPbIX OCBOEHUE JTAHHOW JUCHHUILIMHBI (MOIYJ/Is1) HEOOX0AUMO KAK
npeanIecTBYIOIIEE:

Hay‘-IHO-I/ICCJ'Ie}IOBaTCJ'ILCKaH pa60Ta

[IpennumiomHas npakTuka

BeimonHeHMe 1 3aIUTa BEITYCKHOM KBaH(UKaINOHHOH paboThI

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIUIIINHBI
(MOJYJIS)
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OIIK-1: Cnioco0en pemath 3a1a4u NpodeccHOHATbHOIi 1esiITeIbHOCTH HA OCHOBE NPHMMEHEHHUS eCTEeCTBEHHOHAYYHBIX
U 00IenH:KeHEePHBIX 3HAHUH, METOI0B MATEMATHYECKOI0 AHAJIN3a U MO/JeJTUPOBAHUS

3HaTh:

Jis noctmxenust OIIK-1.1: ocCHOBHBIE MTPECTABICHUS TCOPHH PACCESTHUS 3JICKTPOHOB aTOMOM, OCOOCHHOCTH
TUGPaKIMOHHBIX KAPTHH, TOJIY4aeMbIX OT MOHOKPHUCTAJJIA ¥ MOIUKPUCTAIUINIEKOTO, B TOM YHCIIE TEKCTYPHUPOBAHHOTO
MaTepHana,

OCHOBHBIC IIPE/ICTAaBICHHS TCOPHH KOHTPACTa Ha AEKTPOHHO-MUKPOCKOTIMIECKOM H300paxkeHHH, HopMHpyeMOM
MIPOCBEYHBAIOIIUM 1 PACTPOBBIM 3JIEKTPOHHBIM MUKPOCKOIIOM;

Ymers:

s moctmxenns OIIK-1.2: orieHMBaTh BO3MOXKHOCTH M 00BEM ITOTydaeMoii HH(GOPMAIUK IPH IPIMEHEHHH MUKPOCKOIIHA
U 3JIEKTPOHHO-30HI0BOTO MUKpPOAHAIN3a JJIs pelIeHns KOHKPETHBIX 3a4a4 COBPEMEHHOTO MaTepHanoBeJeHUs, HH3UKU
KOHJEHCHPOBAHHOTO COCTOSIHUSI U XMMUH TBEPJOTO TelNa.

Baanernb:

HJ’I?[ JOCTUKCHUA OIIK-1.3: COBPEMCHHBIMU METOJaMU 3JICKTPOHHO-MHUKPOCKOITUNYCCKUX PICCJ'IeI[OBaHHfI, a TaKXXE MCTOAaMU
O6pa6OTKI/I MOJTYYCHHBIX OKCIICPUMCHTAJIbHBIX PE3YJIbTATOB.

MK-2: Cnnocoden OpPraHu3o0BbLIBATH MPOBEACHHE KOMIIJICKCHBIX HCCJIe0BAHUM CTPYKTYPbI U CBOMCTB
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MATEPUAJTIOB

3HaTh:

Juns noctrxenns 11K-2.1: ocHOBHBIE METO/IBI M TEXHUKY AIIEKTPOHHO-MHKPOCKOTINYECKUX UCCIIEIOBAHUM, IPUHITUIT pabOTHL,
ocobeHHOCTH (pOpMUPOBAHHUS N300PaKEHHS U BO3MOKHOCTH CKaHUPYFOLIEH 30HJOBOH MHUKPOCKOIINH, ITPUHIUIIBI
3IIEKTPOHHO-30H0BOTO MUKPOaHAJIN3a, TEXHUKY IIPOBEICHNUS SKCTIEPUMEHTA B 00pabOTKH OTyIeHHBIX PE3yIIbTaTOB

Ymers:

JIJ'ISI JOCTUKCHUA TIK-2.2: peuraTb OCHOBHBIC ITPAKTUYICCKUC 3a1a4U 11O UCCICAOBAHUIO CTPYKTYPBI MAaTCpHUaJIOB MCTOAaMHU
MUKPOCKOIINHN

Buaanernb:

Hst noctuxenust [1K-2.3: coBpeMeHHBIMU METOJaMU 3IEKTPOHHO-MUKPOCKOIIUYECKUX MCCIIEI0BAaHUM, a TAK)KE METOAaMK
00pabOTKH MOTYYEHHBIX KCIIEPUMEHTAIBHBIX PE3YJAbTaTOB

B pesyibTaTe 0cBOCHHS JUCHMILIUHBI 00yYaIOIUICS J0JKEH

3.1 |3narhb:

3.1.1 | OCHOBHBIC TIPE/ICTABIICHHS TCOPUN PACCETHISI AICKTPOHOB aTOMOM, OCOOCHHOCTH TU(PAKIIMOHHBIX KapTHH,
MOJTy9aeMbIX OT MOHOKPHCTAIUIA U TIOJIMKPUCTAILTMYEKOTO, B TOM YHCIIEe TEKCTYpUPOBAHHOTO MaTepHalia;

3.1.2 | OCHOBHBIC TIPE/ICTABIICHHS TEOPUH KOHTPACTA HA 3JICKTPOHHO-MHUKPOCKOITMIECKOM N300paKeHNUH,
(dhopMHUpyeMOM MPOCBEUUBAIOLINM U PACTPOBBIM AIIEKTPOHHBIM MUKPOCKOTIOM;

3.1.3 [ ocHOBHBIE METOJIBI M TEXHUKY MIEKTPOHHO-MUKPOCKOIINIECKUX NCCIIEAOBAHUM, IIPHHITAI paOOTEHI,
0co0eHHOCTH (hOPMUPOBAHUS N300PAKEHUS U BO3MOXKHOCTH CKaHUPYIOIIEH 30HI0BOI MUKPOCKONNUH,
HPUHIMIBI SJIEKTPOHHO-30HA0BOTO MUKPOAHAJIN3a, TEXHHUKY ITPOBEICHUS 3KCIIEPUMEHTA H 00paboTKH
IIOJIy4EHHBIX PE3yJIbTaTOB.

3.2 | YMmeTh:

3.2.1 | pemaTb OCHOBHBIE IPAKTUYECKHE 3a/1a4H 110 UCCIIEA0BAHUIO CTPYKTYPhI MaTEPUAIOB METOJAMU MUKPOCKOIIHH,
OILICHWBATh BO3MOKHOCTH M 00bEM NOTydaeMoi nH(opManny mpy NPUMEHEHHH MUKPOCKOTIMN H 3JIEKTPOHHO-
30HI0BOTO MUKPOAHAJIM3a AT PEIIeHNs] KOHKPETHBIX 3a7[ad COBPEMEHHOTO MaTepUalIOBeAeHNs, (prU3UKI
KOHJIEHCHPOBAaHHOI'O COCTOSIHMSA U XMMHMH TBEPOIO TeJIa.

3.3 | Baiagers:

3.3.1 | coBpeMEeHHBIMU METOAAMH IEKTPOHHO-MUKPOCKOIINYECKUX UCCIEN0BAHUMH, a TaKke METoJaMH 00paboTKu
HOJIy4CHHBIX SKCIIEPUMEHTAIIbHBIX PE3Y/IbTATOB.
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PaGouas IporpamMma JUCHUIUINHBI "9J’IeKTpOHHa${ 1 CKaHUpYrouas 30H10Bast MI/IKpOCKOHI/ISI" I10 HaITpaBJICHUIO
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matepuanosenenud ®I'bOY BO «Henl'V»
4. OFbEM JUCIHUIIJIMHBI (MOAY JIS)
OOwas TpyaoeMKocTb 43ET
YacoB 1o y4eOHOMY IIaHy 144 Bunbl koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayIUTOPHBIE 3aHATHUS : 52 9K3aMEHBbI 7
caMocTosiTeNbHas paboTa 46,6
4acoB Ha KOHTPOJIb : 36
KOHTaKkTHas pabora: 61,4
UKP: 9,4
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAY JIsT)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUA 3aHATHSA/ Cemecrt | Hacos Jluteparypa
3aHATH p / Kype
Pa3nen 1. PaccesiHue 3JIeKTPOHOB U TENJIOBBIX HEHTPOHOB.

1.1 PaccestHue »1eKTPOHOB CBOOOIHBIM aTOMOM. PaccesHue TemIoBbIX 7 6 J1.1J11.2J11.3
HeUTpoHOB. OCOOEHHOCTH U CPAaBHUTENILHBIC BOBMOKHOCTH METOJIOB JI1.4J12.1 J12.2
peHTreHorpaduu, aIeKTpoHOTpad K 1 HeUTpoHOTpaduu. 212233

/JTex/

1.2 IpocBeunBaromas MMEKTPOHHAS MUKPOCKOMIHS. AGeppanyil IeKTPOHHOI 7 6 JI1.1J11.2 J11.3
ontuku. CoBpeMeHHasi TEXHUKa TPAHCMUCCUOHHBIX 3JIEKTPOHHO- JI1.4J12.1 J12.2
MHUKPOCKOTIMIECKUX UccaenoBanuii /I1p/ 213233

1.3 TpancmuccuonHas snektTpoHHas Mukpockomnus (TOM), onTruueckas 7 46,6 JIT.1JI1.2 J11.3
cxeMma M IpUHIMI AeicTBUs. Pa3pemaromas cnocoOHOCTh U TTyOHHA JI1.4J12.1 JI12.2
¢doxyca TOM. Abepparuu dMeKTpoHHOH onTHKU. OcoOOEHHOCTH 2102232354
TU(PaKIMOHHBIX KapTHH, MTOJIydaeMbIX ¢ moMomnipio TOM. OcHOBHEIE
9TaITbl pacyera MEKTPOHOTPaMM. DIEKTPOHOTPAMMBI KOCBIX TEKCTYP.

Kukyun-muanm. DIeKTpOHHO- 30HA0BBIA MEKpoaHanu3. Pactposas
ANEKTPOHHAST MUKPOCKOIHS, (OPMUpPOBaHHE H300paKEHUS U MPHUPOAA
KoHTpacra. /Cp/

Pazgen 2. Kunemarnueckasi Teopusi KOHTPacTa (TEMHOINOJIBHOE H
CBETJIONO/IbHOE H300paxkenue). KoHTpacT Ha coBepiieHHOM
KpHcTa/ule, KIMHOBMIHOM KpUCTaJlle, H30THYTOM KpUcTalIe.

2.1 PaccesiHue n3mydeHus: 0JTHOH IMITOCKOCTHI0. DKCTHHKIIMOHHAS JJIMHA, 7 8 JI1.1 JI11.2 JI1.3
9KCTUHKIMOHHBIE KOHTYphl. KuHeMaTHueckas Teopus KOHTpacra JI1.4J12.1 J12.2
(TeMHOTIONTBHOE U CBETIIONOJIbHOE n300paxkenne). Konrpact Ha 3132 33
COBEPILIEHHOM KpHUCTaJlIe, KIMHOBUIHOM KpHCTalJIe, H30THYTOM
kpucramie. /Jlex/

2.2 OcoOCHHOCTH TUPPAKIINOHHBIX KAPTHH, TIOJTY4aeMbIX ¢ TTIOMOIILIO 7 4 JIT.1JI1.2 J11.3
TPAHCMHUCCHOHHOTO 3JIEKTPOHHOTO MUKpockona. Kukyuun-nuaun. JI1.4J12.1 JI12.2
DnexrpoHorpadus marepuanos /IIp/ 212233

2.3 HoBbie BOBMOXHOCTH IPUMEHEHHUS TPOCBEYUBAOIICH AIEKTPOHHON 7 4 JIT.1 J11.2 J11.3
MHUKPOCKOIIHY B MaTepuayioBeneHuu. /I1p/ JI1.4J12.1 JI2.2

31 32 33
Pa3nen 3. IIpsimoe pa3penieHne KPUCTAJLUIMYECKON pelIeTKH
3.1 Ipsimoe paspenieHne KpUCTAITHIECKOH pemeTku. /JIex/ 7 4 J1.1J11.2J11.3
JI1.4J12.1 J12.2
22933
Paznen 4. KonTpact Ha 31eKTPOHHO-MHKPOCKONNYECKOM
H300pasKeHHH OT HECOBEPIIEHHBIX KPUCTAJLIIOB

4.1 KoHTpacT Ha 2/1eKTpOHHO-MHKPOCKOTTYECKOM H300paKeHUH OT 7 8 JIT.1 JI1.2 JI1.3
HECOBEPIIEHHBIX KPUCTAILIOB, COAEpKAIUX Ae()EKT YIIaKOBKH, JI1.4J12.1 J12.2
JIMCIIOKALIMIO, BKJIoueHus. /JIex/ 219233

Paznen 5. MHoronepuoaHbie CTPYKTYPbl. JJIeKTPOHHO- 30H/10BbIIi
MHKpoaHaau3. OiKe — CHEKTPOCKOMHSA.
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5.1 MHoronepuoiHble CTPYKTYPBI, Myap BpallleHus, Tapajie/IbHbII Myap. 7 8 JIT.1 J11.2 J11.3
BsanmMopeiicTBrE 3IEKTPOHHOTO 30HAA C BELIECTBOM. DIEKTPOHHO- JI11.4J12.1 J12.2
30HJ10BBIH MUKpoaHanu3. Oxe — aneKkTpoHbl, Oxe — 213233
crniektpockonws. /Jlex/

5.2 MHoronepuoaHble CTPYKTYphl. DIEKTPOHHO- 30HI0BbII MUKPOAHAIN3. 7 4 JI1.1J11.2 J11.3
PactpoBast anexTpoHHas MUKpOCKonHs. Oxe — CHEeKTPOCKOIHS. JI1.4J12.1 J12.2
Ckanupyroras 30H10Bast Mukpockornus /TIp/ 213233
Pa3nen 6. Unast koHTakTHas padora

6.1 WuauBuayaabHbIC KOHCYTBTAIIUH, TEKYIHHA KOHTPoJb /MKP/ 7 9,4 JIT.1 JI1.2 J11.3

JI1.4J12.1 J12.2
013233 54

6. POHJ]I OIEHOYHBIX CPEJACTB

6.1. IlepeuyeHb BU/I0OB OIEHOYHBIX CPEACTB

38.,[[21‘{1/1 K NPAaKTHYCCKHUM 3aHATUAM, TCCT, BOHpOCBI K OK3aMCHY

6.2. TunoBbIe KOHTPOJBbHBbIC 3AIaHUA U HHBIC MaTCPHUAJIbI AJIH TeKymeﬁ aTTeCTallui

3aaaqm K MMPaKTUY€CKUM 3aHATHUAM

PacecmoTpers ocobeHHOCTH MH(PaKINOHHBIX KapTHH, ITOIY4aeMbIX C TOMOIIBIO TPAHCMHCCHOHHOTO 3JIEKTPOHHOTO
MHKpOCKOTIIa. DJIeKTpoHOorpadus MaTepruanoB. Kukydu-muHum.

ITpoBecTn MHANIMPOBAHUE MUKPOINEKTPOHOTPAMM (KOJIBIIEBbIE BHICOKOAUCIIEPCHBIX CUCTEM, TOUEUHbIE MOHOKPHUCTAIIIIOB 1
AIIEKTPOHOTPAMMBI KOCBIX TEKCTYP), ONIPEICIUT OPHEHTHPOBKY MOHOKPHCTAJJIOB OTHOCHTEIIBHO ITydKa JIEKTPOHOB.
MHoTOonepHoAHBIC CTPYKTYPHI, Myap BpaIeHuUs, TapauIeIbHEIA Myap. PaccMoTpeTs npuMeHeHNe KapTHH Myapa IIpH
pelIeHNnH 3a/1a4 B MaTepuanoBeeH!H. TpeOoBaHHs K 00bEKTaM HCCIeJOBaHUI.

PaccMoTpeTh yCcTpOWCTBO M IPUHIMI PAOOTHI TPAHCMUCCHOHHOTO U PACTPOBOTO 3JIEKTPOHHBIX MUKPOCKOIIOB, HOBBIC
BO3MOJKHOCTH TIPHUMECHEHHS IPOCBEIHBAIOIICH AEKTPOHHON MIUKPOCKOIINH B MaTEPHATIOBEICHUH, (PU3NIECKIE OCHOBBI
CKaHUPYIOLIEH 30HJ0BOI MUKPOCKOIIHH.

ITpumep BapHaHTOB KOHTPOIBHOM PaObOTHI

L.
2.
3.

Kukyun nunun.
OKCTUHKIIMOHHAS AJIMHA.
PaccestHne TemoBeIX HEHTPOHOB. OCOOEHHOCTH M CPaBHHUTEIBHBIE BO3MOKHOCTH METOIOB PEHTIeHOTpaduH,

3MEKTpOHOTpah Uy U HeHTpoHOTpaduu.

4,

[IpoBecT MHAMIIMPOBAHHE TOYCYHON MHKPOIIEKTPOHOrpaMMbl MoHOKpHcTaiia BemmectBa (LK mm OLIK

CTPYKTYPHI).

6.3. TunoBbIe KOHTPOJIbHBIEC BOIIPOCHI M 3alaHUA NJIA IIpOMe)KyTO‘-IHOfI aTTrecTalumn

Bormpocsl k 3k3ameny

1.
2.

PaccestHUEe A1IEKTPOHOB CBOOOTHBIM aTOMOM.
PaccestHue TennoBbIx HEHTPOHOB. OCOOEHHOCTH U CPAaBHHUTENIBHBIE BO3MOKHOCTU METOMOB PEHTreHOTpaduH,

3NeKTpOHOrpah K U HERTPOHOTpADHUH.

X bW

11.
12.
13.
14.
15.

Pazpemaromas crrocoOHOCTH 3IEKTPOHHOTO MHUKPOCKOTA, MPUHINM JICHCTBHUS ITPOCBEYMBAOIIETO0 MHUKPOCKOIIA.
OcHoBHas (hopMymna SMEKTPOHOTPA(UH, THITB ITEKTPOHOTPAMM, NIPUHINIBI HHIUIUPOBAHUS IEKTPOHOTPAMM.
Kukyun nunum.

Paccesnue usnydenust oAHON aTOMHOM INIOCKOCTBIO.

OKCTHHKIIMOHHAS [UTHHA.

Kunematndeckas Teopust KOHTpacTa (TEMHOIONBHOE N300pakeHHe).

KoHTpact Ha coBeplLIeHHOM KpHCTaiie, KIMHOBUIHOM KPUCTalle, U30THYTOM KpHUCTaIe.

[psiMmoe pa3peleHre KPUCTALTHYECKON peleTKH (3QQPEKT IBYX My4KOB).

KoHTpacT OT HECOBEPIIEHHBIX KPUCTAJIIOB.

KonTtpact, 00ycnoBneHHbII HalnuueM Je(eKTa yIaKoBKH.

Kontpact, 00ycIOBIEHHBI HAIMYUEM BHHTOBOW THCIOKAIIHH.

KonTpact B n300pakeHHH BKITIOYCHIH.

MHoOTrOonepHoAHbIe CTPYKTYpPBI, BTOpUYHAS AUGpPaKIH, KapTUHA Myapa.
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16. 3aznauu, pelaeMble ¢ MOMOLIbIO METO/A 3JIEKTPOHHOW MHUKPOCKOIHUH.
17. B3anMopeiicTBrue H3MydeHHs C BEIIECTBOM, MPUHLIUI (OPMUPOBAHUS U300PaXKEHUSI B PACTPOBOM DIIEKTPOHHOM
MHUKPOCKOIIE.
18. IIpuponma KOHTpacTa B pPacCTPOBOM SIIEKTPOHHOM MHKPOCKOIIE, TITyOHHa (hoKyca M300paXKeHHS.
19. IIpyHIUN MUKPO30HIOBOIO PEHTICHOCIEKTPAILHOIO aHAJIN3a
20. ®du3ndecKkre OCHOBBI CKaHHPYIOIEH 30HI0BOH MuKpockonuu. CKaHUpYIOIas TyHHEIbHAas MUKPOCKOIHSL.
21. CxaHupyIolas CHI0Bas MUKPOCKOIUS, aTOMHO-CUJIOBOM MUKPOCKOII, MUKPOCKOII 3JIEKTPOCTATUYECKUX CHII,

MarHUTHBIM CHJIIOBOM MHKPOCKOIL.

6.4. Kputepuu oneHuBaHUA

Texymuii KOHTPOJIb TEOPETUIECKUX 3HAHWH MIPOU3BOAUTCA B BUIE KOHTPOIBHEIX padoT. Homep BapnaHTa BHITOTHEHHS
KOHTPOJIBHBIX 3aJlaHUil Ha3HauaeTcs npemnoaBareneM. KoHTponbHbIe paboThI, IpeaycMaTPHBAIOLIHE IIPOBEPKY
TEOPETUYECKUX 3HAHUM, BKJIFOYAIOT OJMH TEOPETUYECCKUI BOIIPOC.

DK3aMEeHAIIMOHHBIN OMJIET COJIEP)KUT ABA TEOPETHUECKUX Bompoca. OeHKa ypOBHS OCBOCHHUS IIPOTPAMMEI ITPOM3BOANTCS B
XOJIe 3K3aMeHa, IPOBOANMOTIO B YCTHO-ITUCEMEHHOH (popMe 10 TeMaM ayJUTOPHBIX 3aHATHH, a TAaKXKe 110 TeMaMm,
BeIHOCHUMBIM Ha CPC. OrneHKa «OTJIMYHOY» CTaBUTCS MIPU YCIOBUU MOJTHOTO U MTYOOKOTO OCBOEHMS MaTepHaia Kypca.
O1eHKa «XOpOIIO» CTABUTCS IPH YCIOBUHM OCBOEHHS MaTepuana Kypca. OLeHKa «yZOBIETBOPUTEIBLHO» CTABUTCS B Clydae
OCBOEHHS CTYJICHTOM OCHOBHBIX IIOHATHUH B paMKax MaTepuaina Kypca. OLieHKa «HEYIOBIETBOPUTEIBLHO» CTABUTCS B CIIydae

OTCYTCTBUS y CTYJIeHTa 0a30BBIX 3HAHUII IO KypCy B LIEJIOM, JTHOO IO OTAEIBHBIM €TO YaCTSIM.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBHI, 3arnaBue W3naTenbCcTBO, Pecypc
J1.1 | Dencen JL, W3nyyeHue u paccesHUE BOJIH Mocksa : Mup, 3BC
Mapkysui H., (https://biblioclub.ru/index.php?page=book&id=477322) 1978
JleBun M. JIL.
JI1.2 | 3axapuens b. I1. PaccesiHue cBeTa B TBEpIBIX TENaX: MOHOTpaQus Mocksa : Mup, 9bC
(https://biblioclub.ru/index.php?page=book&id=477435) 1979
JI1.3 | Ymancknit 4. C., Kpucramnorpadus, pearreHorpadus u 3MeKTpOHHAS Mocksa :
Ckaxkos 0. A, MUKPOCKOTIHS: YUeOHUK AJIS BY30B Merannyprus,
Hpanos A. H., 1982
Pactopryes JI. H.
JI1.4 |IlanoBa T. B. CoBpeMEHHbIE METO/Ibl UCCIEJOBAHNUS BELIECTBA: MEKTPOHHAaI U | OMck : OMckuil OBC
ONTHYECKas MUKPOCKOMHS: yueOHOe mocodue rOCYapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=563044) 1 YHUBEPCHUTET
M. ©.M.
JlocToeBckoro
(OmI'Y), 2016
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI2.1 | ®unmumonosa H. U., | Meroap! uccieoBaHUS MUKPOAJICKTPOHHBIX U HoBocubupck : 9bC
Konsuos b. b. HAHODJIEKTPOHHBIX MaTEPHAJIOB U CTPYKTYP: CKaHHUPYIOIas HoBocubupckmii
30HI0Basi MUKPOCKOIIHS: ydeOHOE TTocoOne TOCyHapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=228943) 1 TEXHUYECKUI
YHUBEPCHUTET,
2013
JI2.2 | CanpEukOoBa M.M., | TpaHCMHCCHOHHAS JIEKTPOHHAS MUKPOCKOITHUS B OMOJIOTHH U Mocksa : KOV, OBC
Mamoruna JI.B., MeauIHe: MOHOTpadus 2016
CaurtoB B.P., (https://www.studentlibrary.ru/book/ISBN9785000196014.html)
Tomybes A.I.
7.2. IlepeueHn pecypcoB HHGOPMALHOHHO-Te1eKOMMYHUKAIIUOHHOI ceTu "UHTepHeT"
D1 | Jlanb [DnekTpoHHBIH pecypc] : anekTpoHHOo-0nOmmoTeunas cuctema (OBC) / uanarensctBo Jlans. URL:
http://e.lanbook.com/
22 | IOpaiiT [DnexkTpoHHEI pecypce] : anekTpoHHo-0nOmmoTeynas cucrema (ObC) / uznarensctBo FOpaiit. URL:
https://biblio-online.ru
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33 | VHuBepcuTeTckas OnbianoTeka oHIaiH [ DNeKTPOHHBIH pecype] : 31eKTpoHHO-0nbmmoTedHas cucrema (O6C) / OO0
Jupextmenua [Ta6mummar. URL: http://biblioclub.ru/

34 |eLIBRARY.RU [DnekTpoHHsIil pecypc] : anekTpoHnHas oubdianoreka / Hayd. snekrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 llepevyenb HHGOPMAIHOHHBIX TEXHOJIOT Ml

7.3.1 IIporpammHoOe obecnieyeHmne

MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

7.3.2 IlpodeccuonanbHble 6a3bl JaHHBIX U HHGOPMAIOHHO-CIIPABOYHBIE CHCTEMbI

1. DnexTpoHHEIH KaTanor HaydHo# 6nbmmorexu YenlY [DnekTpoHHSIH pecypc] : 6a3a manHbIX / Yensd. roc. yH-T. —
Yenabunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
skypHasel American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — PexxuM A0CTyIa: TOJNIBKO U3
CeTH yHUBEpcUTeTa. — TeKCT : 3JIeKTPOHHBIH.

3. Web of Science : myapTUAMCIMILITHHAPHAS pedepaTuBHas 6a3a maHHbIX / komranus Thomson Reuters. — Pexxum goctyma:
JUIst 3apeructpup. noib3osateneit YUenl'Y. — TekcT : aneKTpOHHBIH.

4. Scopus : petdepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. anri. — PexuM goctyna: mis
3apeructpup. nosp3osareneit YenlV. — Teker : 37eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHri1. — Pexxum qoCTyma: sl 3aperiucTpup. Moab30BaTeeit
YenlV. — TekcT : 21IeKTPOHHBIN.

6. ba3a maHHBIX MapaMeTPOB CTPYKTYp HEOPTaHUUECKUX M OpraHudeckux coenuHeHuii PDF-2;

7. HpeseHTauI/m ((TpaHCMHCCPIOHHLIfI 3J'IeKTpOHHBII71 MUKPOCKOII, TCXHUYICCKHUEC XapaKTCPUCTUKH U IPUMCHCHUCY |

8. Hpe3eHTauH>1 «KonmuectBeHHAs pacTpoBass MUKPOCKOIIH):

9. IlpesenTtanus «YCTpOICTBO U IPHHIIKII ICHCTBHS 30HAOBBIX MHUKPOCKOIIOB, (hopMHpOBaHHE H300paKEHHs i IPUMECHCHHUE
30H0BOY MUKPOCKOITANY;

10. ITpe3enTanus «PeHTreHOCTIeKTpaIbHBI MUKPOAHAIIH3Y;

11. Mopo3sosa H.K. Kpucramnorpadust u MmeTomsl ucciaeaqoBanus crpykryp. Koncnekr gekuuit MOU. 2004. 106 c.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAY JISA)

OcBoeHNE AUCHUILTHHBI OCYIIECTBISIETCA B Y4eOHOH ayJUTOPUHU IIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 cTyaeHToB. Ecin
3aHATUS BEAYTCS I MOTOKA CTYJEHTOB, TO IUCIMILUIMHA BEJETCS B IEKIIMOHHON ayAUTOPUH MEPBOTO KOpITyCa,
paccuuranHoi Ha 100 CTyqeHTOB.

JIy1s yCrenmHoro 0CBOCHHUS TUCIMIUTMHBI ayTATOPHS JOJDKHA OBITH 000PYI0BaHA MYAbTUMEIUHHBIM KOMIUIEKCOM U 9KPaHOM
JUTSL IEMOHCTpPAIMH CIaiI0OBBIX TPE3EHTAIHi.

Vicrionmp3yroTest 2IIeKTPOHHBIA YNTaIbHBIN 3a1 HaygaHoH onbmmorexn Yenl'Y (aymutopus 206) u yaeOHas 1abopaTopust
BBIYHUCIIUTENBHOHN (pr3nku kadenpsl TeopeTndeckoit hpu3uku (ayauropus 222) [t cCaMOCTOSATENbHON pabOTHI CTy/IeHTa,
OCHAIIIEHHBIE TIEPCOHATIBHBIMU KOMIIbIOTEPaMHU, MYJAbTUMEINHHON anmnapatypoil. B aynutopusix obecreuer JOCTYI K
Pa3IMYHON CIPaBOYHON JIUTEPATYPE, SHIMKIONEIUIM, OUOIHOTpa)MIeCKUM U MOIHOTEKCTOBEIM 0a3aM JaHHBIX,
nH(pOpPMaMOHHBIM pecypcaM «HTepHeT».

Ha xadenpe Gpu3HKn KOHIEHCUPOBAHHOTO COCTOSHHUS MMEETCS CIELHaIn3NpoBaHHas 1abopaTopus - JlabopaTopus
9NeKTpOHHOHN Mukpockonuu Nel21, 123 DnektponHslil Mukpockon YOMB-100K, Bakyymuslii noct BYII-4,
CKaHMpYIoIMi 31eKTpoHHbIH Mukpockon JEOL JSM-6510LA, Baxyymusiii moct BYTI-4, Bakyymnsiii noct JEOL JEC-
3000FC, aromHbI# cuimoBoii Mukpockorn Nanoeducator II, KOMITBIOTEPHI ¢ POTPAMMHBIM 00eCTedeHneM — 2 IIT.

9. METOAUYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA 10O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

OcBoeHue cofepxKaHus yueOHON TUCIUIUINHBI « DNMEKTPOHHAS M CKAHUPYIOIIas 30H10Bast MUKPOCKOIIUS OCYIIECTBIISETCS
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Ha JIEKIUSX U B IPOIIECCE CAMOCTOSITENIFHOM yaeOHOH eITeTbHOCTH CTYACHTOB.

Jlek1IMOHHbIE 3aHATHS 00€CIEYUBAIOT TEOPETHUECKOE U3ydeHHE TUCIUIIIUHBL. OCHOBHBIMU METOJaMU OOYUIEHHS SBIISIOTCS
UH(OPMaMOHHO-00BSICHUTEIBHBIA 1 TPOOIeMHBII. Ha nekiusx u3naraercss OCHOBHOE COIEp KaHUE TEM IIPOTrPaMMBl,
MIPOBOANTCS aHAIN3 OCHOBHBIX IMMOHATHH M PaCCMaTPHBAIOTCS IPUMEPEI.

JIeKIIMOHHBIA MaTepHua ABIIETCSA BaXXHBIM, HO HE SIMHCTBEHHBIM JUIS YCBOCHHS yueOHOH aucruiuHbl. Ero o6s3aTensHo
HE0OX0AUMO JOMOJIHUTH MATEPUAIOM OCHOBHOH U IOTIOTHUTENBHON TUTEPATYPHI 110 TEME.

Ba)XHBIM MOMEHTOM TP W3y4CHUH JTFO00H AUCIHTUTHHEL SBISCTCS OPTaHU3AINS CAMOCTOSATEIBHOW paboThl. I1pn ocBoeHNH
MaTepuala He CIIeIyeT CTPEMUTHCS K MEXaHHIeCKOMY 3alIOMIHAHHIO ITPUBEICHHBIX OIIPEIeNICHNH, (POPMYITNPOBOK H
MOJIOKEHUH, eclii TpeOoBaHus K Bam mpsiMo He yKa3bpIBaloT Ha 3T0. BrionHe 3 QeKTUBHON MOXKET OKa3aThCsl MOMBITKA
HOHSTH CYTh SIBICHHS, BEIPA0OTATh CBOE OTHOIICHUE K HEMY, OIIMPAsICh Ha MaTepHall, COAEp KaIUicsI B PeKOMEHI0BaHHON
nuTepatype. Takxke peKOMEHIyeTcsl pABHOMEPHO PACIIPENeiTh Harpy3Ky CaMOCTOSTETFHOTO OOYIEeHHUS B TEUCHHE
ceMecTpa.

B cnyyae npuMeHeHus Tpy 00y4EHUH AUCLUILTHHBI DJIEKTPOHHOTO 00y4eHHs, TUCTaHIIHOHHBIX 00pa30BaTebHbIX
TEXHOJIOTHH OOIIeHHE 00YJarOIIMXCsI ¥ TPEHOAaBaTENsI OCYIIECTBISIETCS B PEKUME PEATEHOTO BPEMEHH (OHITaHH-IeKIN
(BeOMHAPBI), YaTHI, BUACO-KOH(GEPEHINN | Ap.) WIH OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00yderns Moodle,
MS Office365, bopymbl, deKTpOHHAS TIOYTA U JIP.).

ITpu 0Oy4eHny UL C OTPAHMYEHHBIMHA BO3MOXKHOCTSIMH 37I0POBBSI SJIEKTPOHHOE 00y4eHHUE, IUCTaHIMOHHbBIE
00pazoBaTebHBIE TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXXHOCTH ITpHeMa-Tiepeiaui HHGOPMAIUX B JOCTYITHBIX JUIS HUX
(opmax.

Peanu3anust qUCHUILUIMHBI C TPUMEHEHUEM 3IEKTPOHHOTO 00y4eHHMsI, JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONOTHH (Janee
— 30, I0T) ocymecTBnsieTcss Ha ocHOBaHUU «[10JI0XKEHUS O peaNn3aniui OCHOBHBIX U TOTIOTHUTEIBHBIX 00pa30BaTeIbHBIX
MpOrpaMM C IPUMEHEHHEM JIEKTPOHHOTO 00yUeHNS M TUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIL B (heepaTbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTENbHOM YUPEKACHUH BICIIEro 00pa3zoBanus «UensOMHCKUN rocynapCcTBEHHbIH
yHHUBEpcHUTET», «I1o10KeHNs 0 TIopsiKe 3aueTa 00YJaOMUMHUCS II0 OCHOBHBEIM ITPO]ECCHOHAIBHBIM 00pa30BaTEIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynsTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIINX
00pa3zoBaTeNbHYIO AEATEIBHOCTD, YICOHBIX IIPEAMETOB, KypPCOB, AUCIUILIHH (MOIYINIeH), IPaKTHK, JOTOTHATEIBHBIX
00pa3oBaTeNbHBIX MTPOrPAMM) IMOCPEICTBOM AIEKTPOHHOHN HH(OpMaIIMOHHO-00pa3oBarenbHoi cpeasl PI'EOY BO
«Uenl'VY». B HCKITFOUHTENBEHBIX CiTydasix ((hopc-Maxcop U T.I1.) IPU peasin3aiii 00pa3oBaTeIbHON AATSILHOCTH C
npumeHerueM D0, JIOT MoryT mpuMeHSTh KOMIIOHSHTHI, HE BXOASIINE B IIEPEUEHb SIEKTPOHHON HH(OPMAIIOHHO-
00pa3oBaTeNbHON CPEIBL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIIUITIJINHBI OBYYAIOIIUMHUCH C
HNHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHE AUCHUILTMHBI MHBAIUAAMH U JHIAMH C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 370POBBS OCYIIECTBIISETCS C
WCIONB30BAaHUEM CIEUUANbHBIX TEXHHUUECKHX CPEACTB M Tol0 HMHOOPMAIMOHHBIX TEXHOJIOTHH, MNpPeZOoCTaBIseMbIX
PecypcHBIM y4eOHO-METOIMYECKUM LEHTPOM IO OOYYECHHWIO MHBAJIHIOB ¥ JIMIl C OTPAaHHMYCHHBIMHA BO3MOXXHOCTSMH 3I0POBBS
Yenl'V mo 3ampocy 00yJaromerocs.

1. MoOwiibHBIE CrieUalbHble TEXHUYECKUE CPEACTBA Ui JIHIl ¢ HApyIIEHUSIMHU 3pEHUs: IOPTaTUBHBIN KOMITBIOTED
¢ BBOZIOM/BBIBOJIOM IpudToM Bpaiing ¢ cuntesaropom peun «ElBraile-W14J G2»; HOyrOykH ¢ HpOTrpaMMHON SKPaHHOTO
noctyna NVDA; a1eKTpOHHBIE YBEIUUUTENN JUIS YAAIEHHOTO IPOCMOTPA; BHUACOYBEIMUYHUTENN ITOPTATHUBHEIE; TH(IIOIIIEED;
(G POBBIE TUKTOPOHEL.

2. MoOunbHble crneuuanbHble TEXHWYECKHE CpeACcTBa Ml JIMI C HapyLIeHUs MM CcilyXa: CHCTeMa CBOOOJHOIO
3BYKOBOI'O IIOJISI CO BCTPOEHHOH coBMecTuMocThio ¢ FM-ycrpoiictBamu; paauoxnaccsl «Coner-PCM» ¢ nepemaTdukom,
3ayITHBIM HWHIYKTOPOM M HHIYKIMOHHOH TeTiel; cucreMa HWHGOPMAIMOHHAS JUIT ClIa0oCHbImamux IepeHocHas «Vcrox»
A2 co BCTPOEHHBIM IUIEEPOM — 3BYKOBBIM HH(OPMATOPOM; AOKYMEHT-KaMepa; HpOorpaMMHUpyeMble CIYXOBBIE amlapaThbl
WH/IMBUAYATBHOTO MOJIb30BAHUS.

3. AccuctuBHBIC HH()OPMAIMOHHBIE TEXHOJOTWH: IIPOTPaMMHOE OOECIIeUeHHe 3KPaHHOTO JOCTYNa C CHHTE30M
pean NVDA; mporpaMMbl SKPaHHOTO YBEIHUYCHHUS;, IMPOTPAaMMbBI PEUYEBOrO CHHTE3a JUII KOMIBIOTEPOB U HOYTOYKOB;
MIPOrpaMMBbl PEYEBOTO CHHTE3a AJIsl MOOUJIBHBIX YCTPOICTB; SKpaHHas KJIaBHAaTypa; SKpaHHas JIyma.

ITpn HEOOXOAMMOCTH JUT OOYJAIOIMXCS C HApYIICHHSMH 3pEHHS Ha pabdodnmx MecTaxX s HMPOBEACHHS MPAKTUYCCKUX WIN
71a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CICNHANBHOE IIPOrpaMMHOE obecredeHne (ImporpaMMa pPEdeBOH HaBHTAINH
NVDA, peueBble CHHTE3aTOPbI, SKpaHHBIE JYIIBI).

B ydeOHBIe aymuTopuu oOecnedymBaeTcsi OCCIPENSTCTBEHHBIA JOCTYN A OOYYalONIMXCS WHBAJIHIOB M OOYYAIONIMXCS C
OTpaHWYEHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBS. B Kaxmolf ayauropum, rie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETICTBYIONIEE KOIMYECTBO MECT IS OOYJAIOMUXCI C y4eTOM
HapYIIEHUH UX 37J0POBBS.

Jlns ocBOGHHS MUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmbOimoreke Yenl'Y, ¢ MOMOIIBIO CHENWATBHBIX TEXHUYIECKHX CPEICTB;
JIOCTYN K 2JEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B (OpME DIEKTPOHHOTO NOKYMEHTa B (poHIE HaydHOH OMOIMOTEKH
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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” dernepanbHOE rOCYIaAPCTBEHHOE OO/KETHOE 00pa30BaTeIbHOE

Pabouast mporpamMma JUCHUIUINHEL "DIEKTPOHHAS M CKAaHUPYIOIIAs 30H10Basi MUKPOCKONHSA'" 110 HAIPaBICHHUIO
noAroToBKH (cnenuansHoctH) "HanonmkeHepus" HanpasieHHoCTH (ipoduinto) HanoTexHom0THH B ctp. 10
matepuanosenenud ®I'bOY BO «Henl'V»

Yenl'Y wmnm 31eKTPOHHO-OMONMOTEYHBIX CHCTEMAx, C IMOMOIIBIO CIICIMANBHBIX TEXHHYECKHMX M IIPOTPAMMHBIX CPEICTB
(paboyee MecTO I HE3PAYETO IMOJIB30BATEN ¢ MPOTPAaMMHBIM OO€CIIeueHHEeM SKPAHHOTO NOCTYMa ¢ cMHTe30M peun NVDA,
pabouee MECTO C KOMIIBIOTEPHBIM poOJulepoM M KiaBuatypoil Clevy ¢ OONbIIMMM KHONKAMH M C Pa3felsIoOled KIIaBHIIN
HaKJIaJIKOM).

Y4ebHO-MEeTOAUYIECKHEe MaTepHanbl Ui OOydaromuxcss W3 YWCIa HHBAIMAOB M JIHI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH
37I0pOBBSI IPEJOCTABISIIOTCS B popMax, aanTUPOBAHHBIX K OTPAHMYEHHUSAM UX 30POBbS M BOCIPHUATHS HHPOPMALIIH:

Jnist vn ¢ HapyIIeHHsIMHA 3pSHUS:

- B IEYaTHOH (hopMe yBENMIECHHBIM HIPUPTOM,

- B (hopMe EKTPOHHOTO JTOKYMEHTA,

- B hopmMme ayauodaiina,

- B meqatHo# popme mpudTom Bpaitis.

JUnist v ¢ HapyIIeHHsIMH CITyXa!

- B meuaTHo opme,

- B (hopMe ITEKTPOHHOTO JOKYMEHTA.

Jlnist v ¢ HapyIIeHHsSIMH OTIOPHO-/IBUTATEIFHOTO alapara;

- B Ie4aTHOH opme,

- B (hopMe IMEKTPOHHOTO JTOKYMEHTA,

- B opme ayamodaiina.

JlaHHBIH IepedeHb MOXKET OBITh KOHKPETU3HMPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA 00yJatONIIXCS.

Jnst MHBaNMMIOB M JIMIl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITH YAaCTHYHO WJIN
TIOJTHOCTBIO OCYIIECTBICHO C HCIOJNB30BAHHEM AHMCTAHIIMOHHBIX 00pa3zoBaTenmbHEIX TexHOnorui (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHMHM JAMCHMIUIMHBI HMHBaJMJaMH MW JIMLIAMH C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI  HCIIOJIb3YETCS
UHIMBHOyanbHass paborta. Ilon wHanmBHAyansHOW paboToM mojpasymeBaeTcss nABE (OPMBI  B3aUMOJCHCTBHA C
TperoiaBaTeNeM: HWHAWBHAyanbHas ydeOHas pabora (KOHCYIbTalWH), T.€. JONOJNHHUTEIFHOE pa3biCHEHHE YIeOHOTO
MaTepuara W YIIyOJIeHHOE W3yd4eHHEe MaTepHana C TeMH OOydJalomuMucs, KOTOpPBIE B OSTOM 3aWHTEPECOBAHBL, U
WHIMBHUIyaJlbHas BOCIHUTATENbHAs padoTa. MHIMBHAYyadbHbIE KOHCYIbTAlMHM HANpaBJICHbl HAa MHAWBHIYAJIM3ALHIO OOYUEHHS
W YCTaHOBICHHIO BOCITUTATEIHHOTO KOHTAKTa MEXTY IIperojaBaTelieM M OOydJaromMMCs WHBAIAAOM WIH OOydarommMmcs ¢
OTPaHWIEHHBIMI BO3MOXHOCTSIMHU 3I0POBBSI.

IIpy mpoBeAeHUH NPOLEAYPHl OLEHUBAHUS PE3Y/ITATOB OOY4EHHS MHBAJIMAOB M JIMI[ C OIPAaHMYEHHBIMH BO3MOXKHOCTAMHU
370pOBbSl 110 AWCLUIUIMHE OOECIEYMBACTCS BBHINOJHEHHE CIEIYIONMX JOIOJHUTENBHBIX TPeOOBAHMH B 3aBUCUMOCTH OT
WHIMBHIYAITBHBIX 0COOCHHOCTEH, 00YIaIOmIXCs:

a) MHCTPYKOMS [0 TOPAAKY IPOBEACHUS IPOIEAYPHl OICHHUBAHUS MPENOCTAaBISETCI B AOCTYmHOH ¢opme (YcTHO, B
MHUCBMEHHOIT (hopMme, B TMCbMEHHOM (opme mpudToM bpaiins, yCTHO ¢ HCIIOIb30BaHHEM YCIIYT CYpIONEPEBOAUNKA);

0) nocrynmHas Qopma NMpeaoCTaBICHNS 3aaHU OIEHOYHBIX CPEACTB (B IMeJaTHOH (opme, B meyaTHOH (opMe YBEITHICHHBIM
mpudToM, B redaTHoH dopme mpudTom bpailind, B popMe 3IeKTPOHHOTO JTOKYMEHTa, 3alaHUS 3aUUTHIBAIOTCS ACCHCTEHTOM,
3a/IaHMs IIPEJIOCTABIISIFOTCS C UCIIOIB30BaHUEM CYpPONIEPEBO/IA);

B) mocTymHas (opMma IIPefOCTaBICHUS OTBETOB HAa 3afaHMs (IMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
MICEMEHHO mpuQTOM Bpaiins, ¢ HCIoNb30BaHHEM YCITYT ACCHCTEHTA, YCTHO).

IMpu mpoBemeHHM NPOIEAYPH! OLCHUBAHUS PE3YNbTATOB OOy4eHHS HHBANHAOB U JHI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMU
37I0pOBBS NPELYCMAaTPUBACTCSl HMCIIOJIb30BAHHE TEXHHYECKHX CPEACTB, HEOOXOIMMBIX MM B CBS3M C MX HMHIMBUIYaJbHBIMU
0COOEHHOCTAMH. JTH CpeicTBa MOTYT OBITH mpenocraBieHb! Yenl Y Wil MOTYT MCIIOIB30BaThCS COOCTBEHHBIE TEXHUUECKHE
cperncrBa. Ilpm HEoOXOAMMOCTH HWHBAIMAAM U JIHIAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 3I0POBBS IPETOCTaBIISETCS
JIOIIOJIHMTENBHOE BpeMsl Uil HOATOTOBKM OTBETa Ha 3a/laHusl, MpOLEIypa OLICHWBAHHUS PE3YIbTaTOB OOY4EHHS 110
JUCLUIIMHE MOKET POBOJHUTHCS B HECKOJIBKO JTAIIOB.

ITpoBenenne mponenypsl OIEHWBAHHUS pPE3yIbTaTOB OOY4EeHWS WHBATUIOB M JIMI[ C OTPAaHWYECHHBIMH BO3MOXHOCTSIMHU
3J0POBBSI JOIYCKAETCSI C UCTIOIB30BAaHIEM JHCTAHIIOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHH.

© ®I'BOY BO «Yenl'V»




28.03.02 HanorexHoJsiornu B marepuajiopeaennu, Hanonn:xxenepusi, PI1/{
«JJIEKTPOHHASI M CKAHMPYIOLIAsI 30HA0Basi MUKpPOcKonusa», I'ox Hadopa 2023, ounas
¢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) B.A. Tromen1ies

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