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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
MOJITOTOBKH (CIEIMaIbHOCTH) "MaTepruanioBeIcHUE U TEXHOJIOTHH MAaTepHAIOB" HAIPABICHHOCTH (TIPOQHITIO) crp. 3
®dusuko-xumus npoueccos U MatepuaiaoB PI'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-
MHKPOCKOIIMIECKHUX MCCIIEIOBAHHUMH, IOKAJTHHOTO 3JIEMEHTHOTO aHAIN3a MAaTEPHAIOB, 00CCIICYCHIH TEOPETHYECKOH 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.

Pe3ym>TaT1)1 06yqu1/1;1 110 TUCOUIITMHE HAITPABJICHBI HA JOCTUKCHUEC NHAUKATOPOB!:

OIIK-1.1. Mcnonp3yer MaTeMaTHUECKUH amnmapart AJisl OMMCaHUs, aHAJIN3a, TEOPETUYECKOTO U IKCTIEPUMEHTAIILHOTO
WCCTIEIOBAHUS M MOJICIMPOBAHUS (PU3NIECKUX U XUMHUYECKUX CHUCTEM, SIBJICHUH U TPOIIECCOB

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$[ K JOCTHKCHHUIO TEXHUYCCKOI'0 YPOBHS I/ISJICJII/Iﬁ N3 HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MAaTEPHUATIOB C YIETOM OIIbITa BEAYIIUX opraHmaqu/i

I1K-1.2: YMmeeT: aHanu3upoBaTh UMEIOLINECS IUTEPATYPHBIE JaHHBIE 110 B3aMMOCBSI3H JUCIIEPCHOIO COCTAaBa 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 JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Ik (paznen) OITOIT: b1.0.11

2.1 TpeOoBaHus K NpeIBaAPUTEIbHOI MOATOTOBKE 00y4aI0IIErocs:

AnanuTudeckas TreoMETpus

dusuka

HCOpFaHI/I‘IeCKaH H OpraHn4eCcKas XuMus

Dusnyeckas XuMus

DH3UKO-XUMHUS HCOPraHUYCCKUX MAaTCPpHAJIOB

dusznka KOHACHCUPOBAHHOI'O COCTOAHMS BEIIECTBA

Kpucramnorpadus

2.2 IMCOMILTHHBI M IPAKTHKH, J1J18 KOTOPBIX 0OCBOEHUE TAHHOI JHCHHILTHHBI (MOIYJIs1) HEOOXOIHMO KaK
NpeanIecTBYIOIee:

dusznka IMPOYHOCTH U MEXAHUYCCKUC CBOMCTBa MaTcpruajoB

®u3uuecKre CBOMCTBA TBEPABIX TE

IToaroToBka K MpoIeaype 3alUTHI M 3aIlIATa BEITYCKHON KBaJIH()UKAIIMOHHONW pabOTHI

Hayuno-uccnenoBarenbckas pabora

Kopposust u 3amura MeTamuion
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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas mporpaMma JUCHHTUIMHBI "DIIEKTPOHHAS W CKAHUPYIOMIAs 30HI0Basi MUKPOCKOTHSA" 10 HAPABICHUIO
MOJITOTOBKH (CIEIMaIbHOCTH) "MaTepruanioBeIcHUE U TEXHOJIOTHH MAaTepHAIOB" HAIPABICHHOCTH (TIPOQHITIO) crp. 4
®dusuko-xumus npoueccos U MatepuaiaoB PI'BOY BO «Henl'V»

3. KOMIIETEHLIMU OBYYAIOILETOCS, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMITINHBI
(MOAY.JIA)

IIK-1: CnocodeH aHAJIM3MPOBATH ONBIT BeAYIINX OPraHu3anuii, opranu3opbiBaTh nposeaenue HUP no
NPOCKTHPOBAHHUIO U Pa3padoTKe HAHOCTPYKTYPHMPOBAHHBIX KOMIIO3HIMOHHBIX MATEPHAJIOB U BHEAPSTh Pe3yJbTAThI
HCCJIeIOBAHNI B HOBBIE TEXHOJIOTHH

3HaTh:

Jus moctrxenns 11K-1.1: ocHOBHBIE METOBI M TEXHUKY AIIEKTPOHHO-MHUKPOCKOIIMYECKHUX UCCIICIOBAHUM, IIPUHITAIT pabOTHL,
0COOCHHOCTH (OPMUPOBAHUS N300PAKEHUS U BOSMOXKHOCTH CKaHUPYIOLIEH 30HI0BOI MUKPOCKONUY, TIPHHITHUIIE]
3JIEKTPOHHO-30H/I0BOTO MUKPOAHA/IN3a, TEXHUKY IIPOBEJICHNS 3KCIIEPIMEHTA 1 00paOOTKH ITOIydEHHBIX PE3Y/IbTATOB.

YMeTh:

HJ’IH noctmxenus 11K-1.2: peuraTb OCHOBHBIC IPAKTUYCCKUEC 3a1a4U 110 UCCICAOBAHUIO CTPYKTYPBI MaTCprajIOoB MCTOAaMHU
MUKPOCKOITNHN

Baanernb:

qutst noctwkenns [1K-1.3: coBpeMeHHBIMU METOJaMU 31IE€KTPOHHO-MUKPOCKOIIMYECKUX UCCIIEI0OBAHNH, a TAK)KE METOIaMH
00pabOTKH MOTYUYEHHBIX KCIIEPUMEHTABHBIX PE3YAbTATOB.

OIIK-1: Crioco6en pemaTthb 3a1a4u NpodheccHOHATbHOI eI TeJIbHOCTH, MPUMEHSISI MeTOIbI MO/IeJINPOBAHUS,
MaTeMAaTHYEeCKOr0 AaHAJIN3a, eCTeCTBEHHOHAYYHbIE U 00IenHKeHePHbIe 3HAHUSI

3HaTh:

Juns noctmxennst OIIK-1.1: ocHOBHEIE pa3/ielbl (PH3UKU H XUMHHU TBEPAOTO Teia

YMmernb:

Jns moctmwkenust OITK-1.2: mpuMeHATh MaTeMaTHYECKUH anmapat npyu o0paboTke pe3yabTaTOB UCCIICAOBAHUN

Baagern:

Jnsa noctrxenust OIIK-1.3: HaBpIKaMu 3KCIIEPUMEHTAIBHOTO UCCIIE0OBAHUS CBOMCTB U CTPYKTYPBI MaTepHUajIoB

B pe3ysbTaTe 0cBOeHHS JUCHMILINHBI 00yYaIOLIUICS J0JKEeH

3.1 |3narn:

3.1.1 | ocHOBHBIE MPEACTaBJICHUA TCOPHUHU PACCEIHUA JICKTPOHOB aTOMOM, 0COOCHHOCTH ,I[I/I(I)paKI_II/IOHHLIX KapTHH,
NOJIy94a€MbIX OT MOHOKPUCTAJIJIa X IOJIMKPUCTAJIIIMYCKOI0, B TOM YHCJIC TCKCTYPUPOBAaHHOTO MaTCpHajia,

3.1.2 | ocHOBHBIC MNPEACTaBJICHUA TCOPHUU KOHTpACTa Ha

3.1.3 | aMeKTPOHHO-MHUKPOCKOIINIECKOM H300pakeHHH, (HOPMHUPYEMOM MPOCBEYUBAOIINM U PACTPOBBIM
ANIEKTPOHHBIM MUKPOCKOTIOM;

3.1.4 | ocCHOBHBIE METO/IbI U TEXHUKY IEKTPOHHO-MUKPOCKOITMYECKHUX MCCIECA0BAHUHN, IPUHINI PaboOTHl,
0Cco0eHHOCTH (POPMUPOBAHUS N300pAKEHNSA W BOSMOXKHOCTH CKaHUPYIOMIEH 30HI0BOI MUKPOCKOIINH,
IPUHIUIIEI AIEKTPOHHO-30HI0BOTO MUKPOAHAJIH3a, TEXHUKY IPOBEACHHUS IKCIIEPUMEHTA U 00pabOTKH
II0JIy4EHHBIX PE3yJIbTaTOB.

3.2 | YMmeTh:

3.2.1 | pemiaTb OCHOBHbIE IPAKTHYECKHE 33/1a4H [0 MCCIIEOBAHUIO CTPYKTYPbl MaTEpHAaIOB METOAAMH MUKPOCKOIIHH,
OLICHUBATh BOZMOXKHOCTH M 00BEM I10JIydaeMOH HH(POPMALMH ITPU TPUMEHEHHH MHUKPOCKOIIUH 1 3JIEKTPOHHO-
30H/I0OBOTO MUKPOAHAJIM3a VIS PEIICHNs] KOHKPETHBIX 3a71ad COBPEMEHHOTO MaTepHaIOBEACHUS, (pH3HKI
KOHJICHCHPOBAaHHOTO COCTOSIHUS M XFMHUH TBEPJOTO Tela.

3.3 | Baagern:

3.3.1 COBPCMCHHBIMU MCTOJAAMHU JJICKTPOHHO-MUKPOCKOIMTMICCKUX HCCHeHOBaHHﬁ, a TaKKC MCTOJaMU O6pa6OTKI/I
TIOJIYYCHHBIX SKCHIEPUMCHTAJIBHBIX PE3YJIHTATOB.
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4. OFBEM JUCILUIIVIMHBI (MO Y JIsI)
OOwas TpyaoeMKocTb 43ET
YacoB 1o y4eOHOMY IIaHy 144 Bunbl koHTpONIS B cemecTpax:
B TOM YHCIIE
ayIUTOPHBIE 3aHATHUS 52 9K3aMEHBbI 7
caMocTosiTeNbHas paboTa 46,6
4acoB Ha KOHTPOJIb 36
KOHTaKkTHas pabora: 61,4
UKP: 9,4
5. CTPYKTYPA U COAEPKAHUME JUCLHHUIIIMHbBI (MOY.JIST)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUA 3aHATHSA/ Cemecrt | Hacos Jluteparypa
3aHATH p / Kype
Pa3znen 1. PaccesiHue 371eKTPOHOB M TeNJIOBBIX HEIiITPOHOB.

1.1 PaccestHue »1eKTPOHOB CBOOOIHBIM aTOMOM. PaccesHue TemIoBbIX 7 6 J1.1J11.2J11.3
HeUTpoHOB. OCOOEHHOCTH U CPAaBHUTENILHBIC BOBMOKHOCTH METOJIOB JI1.4 JI1.5 JI1.6
peHTreHorpaduu, aIeKTpoHOTpad K 1 HeUTpoHOTpaduu. JI1.7J12.1 J12.2

/JTex/ 31 32 33

1.2 IpocBeunBaromas MMEKTPOHHAS MUKPOCKOMIHS. AGeppanyil IeKTPOHHOI 7 6 JI1.1J11.2 J11.3
ontuku. CoBpeMeHHasi TEXHUKa TPAHCMUCCUOHHBIX 3JIEKTPOHHO- JI1.4 JI1.5 J11.6
MHUKPOCKOTIMIECKUX UccaenoBanuii /I1p/ JIL.7J12.1 J12.2

31 32 33

1.3 TpaHcMuccroHHas neKTpoHHast MuUKpockonust (TOM), ontuaeckast 7 46,6 JIT.1 J11.2 J11.3
cxeMma M IpUHIMI AeicTBus. Paspemaromnas cnocoOHOCTh U TTyOHHA JI1.4 J11.5 J11.6
¢doxyca TOM. Abepparuu dNeKTPOHHOH onTHKH. OCOOEHHOCTH JIL.7J12.1 J12.2
T(GPaKINOHHBIX KapTHH, TOIydaeMbIX ¢ moMomipio TOM. OCHOBHEIE 01022354
3TamBI pacyeTa MEKTPOHOTPaMM. DIEKTPOHOTPAMMBI KOCBIX TEKCTYP.

Kukyun-nuHun. D1eKTpoHHO- 30H0BbIM MUKpoaHanu3. PactpoBas
ANIEKTPOHHAST MUKPOCKOIHA, GOpMUpPOBaHHE N300paKeHHS U IPHPOAA
koHTpacra. /Cp/

Pasnen 2. Kunematuuyeckasi Teopusi KOHTpacta (TEeMHONOJIbHOE U
CBETJIONO0/IbHOe H300pakenune). KoHTpacT Ha coBepiieHHOM
KPHCTaJlIe, KINHOBHAHOM KPHCTAJIe, H30THYTOM KPHCTaJLIe.

2.1 Paccesnue nznydeHus: 0JHON MIIOCKOCTHIO. DKCTUHKIIMOHHAS JJIMHA, 7 8 JI1.1 J11.2 J11.3
SKCTUHKIUOHHBIE KOHTYphl. KuHeMaTnueckas Teopus KOHTpacra JI1.4 JI1.5 JI1.6
(TeMHOIIONIBHOE U CBETIONONIbHOE n300paxenue). Konrpact Ha J1.7J12.1 J12.2
COBEPUICHHOM KpHCTaJlIe, KITMHOBUIHOM KPUCTAILIE, H30THYTOM 213233
kpuctamie. /JIex/

2.2 Oco0eHHOCTH TUPPAKIINOHHBIX KAPTHH, TIOTY4aeMbIX C TIOMOIIBIO 7 4 JIT.1 J11.2 J11.3
TPaHCMHUCCHOHHOTO 3JIEKTPOHHOTO MUKpOcKomna. KuKyuu-nmuHum. JI1.4 JI1.5 JI1.6
DnekrpoHorpadus marepuanos /IIp/ JI1.7J12.1 J12.2

31 32 33

2.3 HoBble BO3MOKHOCTH IIPUMEHEHUS IPOCBEUUBAIOLIEN AIIEKTPOHHOM 7 4 JI1.1J11.2 JI1.3

MHKpPOCKOIINH B MaTepuanoBenenun. /I1p/ JI1.4 J11.5 J11.6
JI1.7J12.1 J12.2

31 32 33
Paznen 3. Ilpsimoe pa3pelnieHne KpUCTALIHYECKON pelIeTKH
3.1 Ipsimoe paspenieHne KpUCTAIIHIECKOH pereTku. /JIex/ 7 4 JI1.1J11.2 J11.3
JI1.4 J11.5 J11.6
JI1.7J12.1 J12.2
2293
Paznen 4. KonTpact Ha 371eKTPOHHO-MHKPOCKONNYECKOM
H300pakKeHNH 0T HecOBepIIEHHBIX KPUCTAJIIOB
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4.1 KoHTpacT Ha 2/1eKTpOHHO-MHKPOCKOTTYECKOM H300paKeHUH OT 8 JIT.1JI1.2 JI1.3
HECOBEPIIEHHBIX KPUCTAILIOB, COAEpKaIIUX Ae()EKT YIIaKOBKH, JI1.4 JI1.5 J11.6
JIMCIIOKALIMIO, BKJIoueHus. /JIex/ JI1.7J12.1 J12.2

31 32 33
Pa3gen S. MHoronepuoaHbie CTPYKTYPbl. DJICKTPOHHO- 30H10BbIii
MHUKpoaHau3. Qe — CIEKTPOCKONMSI.

5.1 MHoroneproaHble CTPYKTYPBI, Myap BpallleHuUs1, TapaielbHbIi Myap. 8 JI.1JI1.2 J11.3
B3aumoelicTBIE AIIEKTPOHHOTO 30H 1A C BEIIECTBOM. DJIIEKTPOHHO- JI1.4 JI1.5 J11.6
30HJ0BBII MUKpoaHanu3. Oxe — neKkTpoHbl, Oxe — JIL.7J12.1 J12.2
cnekrpockonus. /JIex/ 2132233

52 MHoTronepHoAHbIe CTPYKTYPBL. DIEKTPOHHO- 30HA0BBII MUKPOAHAIHU3. 4 J1.1J11.2J11.3
PacrpoBast anekrporHast MUKpOCKOTIHS. OXKe — CIIEKTPOCKOTIHS. JI1.4 JI1.5 JI1.6
Ckanupyroras 30H10Bast Mukpockorus /T1p/ JIL.7J12.1 J12.2

3132 33
Pa3gen 6. Unasi koHTaKkTHas padora
6.1 VHunuBuayansHble KOHCYIBTAINH, TeKyImit KoHTpos /MKP/ 9,4 JI1.1J11.2 JI1.3
JI1.4 JI1.5 J11.6
J1.7J12.1 J12.2
01 3233 54

6. POHJI OIEHOYHBIX CPEJACTB

6.1. ITepeyeHb BUIOB OIEHOYHBIX CPEACTB

3a1a4n K IPaKTUYECKHM 3aHATHSIM, TECT, BOIPOCH K 9K3aMeHy

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUSI U UHBIE MAaTEPHAJIbI 15 TeKy[IIeﬁ aTTeCTallui

33,&3‘{1/1 K MMPaKTUICCKUM 3aHATUAM

PaccmoTpers ocobeHHOCTH M PaKINOHHBIX KapTHH, ITOIY4aeMbIX C HTOMOIIBIO TPAHCMHCCHOHHOTO 3JIEKTPOHHOTO
MHKpOCKOTIIA. DJIeKTpoHOTpadus MaTepranoB. Kukyqn-mnHum.
ITpoBecTu MHAUIMPOBAHUE MUKPOIIEKTPOHOTPAMM (KOJIBIIEBBIE BHICOKOAUCIIEPCHBIX CUCTEM, TOUEUHbIE MOHOKPHUCTAIIIIOB 1
3IIEKTPOHOTPAMMBI KOCBIX TEKCTYP), OMPEAEIUTh OPUEHTUPOBKY MOHOKPHCTAJJIOB OTHOCUTEIBHO MyYKa JIEKTPOHOB.
MHoTOIIepHOAHBIC CTPYKTYPHI, Myap BpaIleHus, TapajuIelbHbIA Myap. PaccMoTpeTs mpuMeHeHne KapTHH Myapa IIpH
pelIeHnH 3a/1a4 B MaTepUanoBeeHIH. TpeOoBaHI K 00bEKTaM HCCIEeJOBaHUI.
PaccmoTpeTs ycTpoHCTBO U IPUHIMI pabOThI TPAHCMHCCUOHHOTO U PACTPOBOIO MEKTPOHHBIX MUKPOCKOIIOB, HOBBIE
BO3MOJKHOCTHU TIPHUMEHEHHS IIPOCBEYHBAIOIICH AEKTPOHHON MIUKPOCKOIINH B MaTEPHATIOBEICHUH, (DM3NIECKIE OCHOBBI
CKaHUPYIOLIEH 30HJ0BOI MUKPOCKOIIHH.

[Tpumep BapHaHTOB KOHTPOJIBHOM paOOTEI

L.
2.
3.

4,

Kukyun nunun.
OKCTHHKIMOHHAs [UIMHA.

PaccestHne TemoBeIX HEHTPOHOB. OCOOEHHOCTH W CpPaBHHUTEIBHBIC BO3MOKHOCTH METOJIOB PEHTIeHOTpaduH,
3IEKTpOHOTpad UK U HEHTpoHOTpaduu.
[IpoBecTn MHAUIIMPOBAHUE TOUYEYHONH MHUKPOINEKTPOHOrpaMMbl MOHOKpHcTaa Bemecta (I'LIK umu OLIK

CTPYKTYpBI).

6.3. TunoBbie KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA JJIAA HpOME)I(yTO‘{HOﬁ aTrrecranumn

TunoBble KOHTPOJIbHBIE BOIPOCH! U 3aAaHMs ISl IPOMEKYTOYHON aTTecTalliu npeacTasieHsl B @OHIaX OLEHOYHBIX

CpE€AacCTB.

ITpuMepHBIe BOIIPOCHI K 3K3aMEHY

L.
2.

3.

Paccesnue OJICKTPOHOB CB06OJ1HBIM aTOMOM.

PaccestHne TemnoBeIX HEHTPOHOB. OCOOEHHOCTH W CPaBHHUTEIBHBIE BO3MOKHOCTH METOIOB PEHTIeHOTpaduH,
3MEeKTpoHOTpahuu U HEHTpoHOTpaduu.
Paspematomasi cnocoOHOCTb 3IEKTPOHHOTO MUKPOCKOIIA, IPHHIUIT ACHCTBUS NPOCBEUYMBAIOLIEI0 MUKPOCKOIA.
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4. OcHoBHas (hopMymna 3MEKTPOHOTPA(UH, THITH ITEKTPOHOTPAMM, NMPUHINIBI HHIUIHPOBAHUS IEKTPOHOTPAMM.
5. Kukyun nunum.

6. Paccessnue usimydenus OJHON aTOMHOM INIOCKOCTBIO.

7. OKCTUHKLMOHHAS JJIMHA.

8. Kunematnyeckas Teopust KOHTpAcTa (TEMHOIONBHOE N300pakeHHE).

9. KoHTpacT Ha coBeplIeHHOM KpHCTallle, KIMHOBUAHOM KpHCTaJlIe, H30THYTOM KpHUCTaJlIe.

10. IpsiMoe pa3pemnieHre KpUCTATHISCKON pemeTkH (3QdexT OByX IydKOB).

11. KoHTpacT 0T HECOBEPIIEHHBIX KPUCTAILIOB.

12. KonTtpact, 00ycnoBneHHbIH HanuuueM Oe(eKTa yIaKOBKH.

13. KoHnTpact, 00ycloBIEHHBIH HalIMYUEM BHHTOBOI AMCIOKALUH.

14. KonTpact B n300pakeHHH BKITIOYCHHH.

15. MHoOTOIIepHOAHBIE CTPYKTYpPBI, BTOpUYHAS AUGPAKIHI, KapTUHA Myapa.

16. 3agau, pelraeMsle ¢ MOMOIIBIO METOA 3IEKTPOHHON MUKPOCKOIHU.

17. B3anmopeiicTBie M3ITydeHNS ¢ BEIIECTBOM, NMPUHINI (POPMHUPOBAHUS N300paKEHHS B PACTPOBOM SIIEKTPOHHOM
MHKPOCKOTIE.

18. [Ipupoaa koHTpacTa B pacTpOBOM DJIEKTPOHHOM MHKPOCKOIIE, TIyOHHa (oKyca H300paskeHHUs.

19. IIpuHIMT MHKPO30HIOBOTO PEHTIEHOCHEKTPANIBHOTO aHaIH3a

20. ®usnueckre OCHOBBI CKaHUPYIOLEH 30HI0BOI Mukpockonuyu. CkaHUpyromas TyHHEIbHAass MUKPOCKOIIMSL.

21. CxaHupyomas CHJI0Basi MUKPOCKOIHS, aTOMHO-CHIIOBOH MHUKPOCKOII, MUKPOCKOII 3JIE€KTPOCTATUIECKHUX CHII,

MAarHUTHBIN CUJIOBOM MUKPOCKOIL.

6.4. Kputepuu onieHuBaHUA

Tekymii KOHTPOJIb TEOPETUUECKUX 3HAHUN MPOU3BOAMUTCS B BUJE KOHTPOJIBHBIX paboT. Homep BapraHTa BHIIOIHEHUS
KOHTPOJILHBIX 3aJ]aHUi Ha3Ha4YaeTcs npernoaaBateneM. KOHTpobHBIE paboThI, MPETyCMaTPUBAIOIIUE TPOBEPKY
TEOPETUUECKUX 3HAHUH, BKIIFOYAIOT OJIMH TEOPETUYECKHI BOIIPOC.

DK3aMeHaIMOHHBII OUIIET COAEPIKUT JIBa TEOpETUYECKUX Bompoca. OLeHKa YPOBHS OCBOCHUS MPOrPaMMbI IPOU3BOAUTCS B
XO0JIe 9K3aMeHa, IPOBOANMOTrO B YCTHO-ITUCEMEHHOH (popMe IO TeMaM ay[JUTOPHBIX 3aHATHH, a TAKXKe 110 TeMaM,
BeIHOCHMBIM Ha CPC. OnieHKa «OTIIMIHOY CTABHUTCS MPH YCIOBHHU TIOJHOTO U TIIYOOKOTO OCBOSHHS MaTepHala Kypca.
O1eHKa «XOPOIIOY» CTAaBUTCS MPH YCIOBUH OCBOSHHS MaTtepraia Kypca. OleHKa «yIOBIETBOPUTEIBEHO» CTABUTCS B ClIydae
OCBOCHHMS CTYJCHTOM OCHOBHBIX IIOHSATHH B paMKax MaTepHuaia Kypca. OleHKa «HeYIOBIETBOPUTENBHOY» CTABUTCS B CIydae
OTCYTCTBUS Y CTYJICHTa 0a30BBIX 3HAHUI MO KYpPCY B IIEJIOM, JTHOO MO OTACIEHBIM €T0 YaCTsIM.

7. YHEBHO-METOJNYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi Jinreparypa

7.1.1. OcHoBHasi uTEpaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | Kurrens Y., I'yceB BBezenue B (huM3uKy TBEpIOTO Tema: [yaeOHOE PYKOBOJICTBO | Mockaa:
A A [Anpsac], 2013
JI1.2 | Ymanckuit 5. C., Kpucramnorpadus, pearreHorpadus u 3MeKTpOHHAS Mocksa :
Ckakos 0. A, MHKPOCKOIIHUS: YIeOHUK JUIS BY30B Merannyprus,
Hsanos A. H., 1982
Pactopryes JI. H.
JI1.3 | Kuttens Y. Baenenne B pu3uKy TBEpAOTO TENa Mocksa : Hayka, OBC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
JI1.4 |ITanoBa T. B. CoBpeMeHHBIE METOIBI CCIICIOBAHIS BEIIECTBA: MMeKTpoHHAast 1 | OMck : OMckuit 3BC
ONTHYECKasi MUKPOCKONHS: yueOHOe mocodue rOCyJapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=563044) 1 YHUBEPCHUTET
M. O.M.
JlocToeBckoro
(OmI'Y), 2016
JI1.5 | CanpaukoBa M.M., | TpaHCMHCCHOHHAS SIIEKTPOHHAS MUKPOCKOITUS B OMOJIOTHHU H Mocksa : KOV, 9bC
Maumoruna JI.B., MeIUIHEe: MOHOTpadus 2016
Cauros B.P., (https://www.studentlibrary.ru/book/ISBN9785000196014.html)
l'onybes A.W.
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.6 |Caxno H. B, ITpakTHyeckas AMEeKTPOHHAS MEKPOCKOMIHS: yaeOHOe mocodne CaHKT- OBC
Batankos 0. A, JUIS CIIO Ierepbypr :
Jlenyenko E. M., (https://e.lanbook.com/book/238805) Jlanb, 2022
Kynukos E. B.,
CrenanumuH B. B.
J1.7 PacTpoBas 31eKTpOHHAsE MUKPOCKOIUS JUIsl HAHOTEXHOJIOTH. Mocksa : 3BC
Mertozp! ¥ IpUMEHEHHe: MOHOTpadus Jlaboparopus
(https://znanium.com/catalog/document?id=425485) 3HaHui, 2021
7.1.2. JlonoJHUTEeIbHAS JTUTEPATYpPa
ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI2.1 | SAcaukoB U. C., CxaHuUpyoIIast IMEKTPOHHASI MUKPOCKOTIHUS 1 Mockaa:
Iomynun B. 11, PEHTIEHOCIEKTPANIbHBI MUKPOAHAIN3 B IIpUMepax Texuochepa,
®unatoB A. M., MPAKTUIECKOTO MPUMEHEHUs: ydeOHOe TocoOHe AT BY30B 2009
ViesHenkoB A. .,
Kpumrran M. M.
JI2.2 |CnuBak I'. B., OJeKTpOHHAasI MUKPOCKOMHS M.:
Muntorun B. 1., lNocrexteoperusy
Cymkun H. T, at, 1954
Opumep A. U.,
Kymnunp 10. M.,
Jlebenes A. A.

7.2. Ilepeuenb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceT "UHTepHeT"

D1 |Jlanb [DnekTpoHHBIH pecypc] : anekTpoHHo-0uOnmnoTeunas cucrema (ObC) / nuznarensctBo Jlans. URL:
http://e.lanbook.com/

32 |IOpaiit [DnekTpoHHEIH pecypc] : aeKTpoHHO-0nOmoTedHas cucrema (ObC) / m3natensctBo IOpaiit. URL:
https://biblio-online.ru

93 | YHuBepcuTeTckas OubianoTeka oHIaiH [ DNEeKTPOHHBIH pecype] : 31ekTpoHHO-0nbmnoTeuHas cucrema (36C) / OO0
Hupextmenua [Maomumuar. URL: http://biblioclub.ru/

D4 | eLIBRARY.RU [AnekTpoHHbIi pecypc] : anekTponHas oubanoreka / Hayd. anekrpon. 6-xa. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb HHGOPMAIMOHHBIX TEXHOJIOT Mk

7.3.1 IlporpammHoOe obecnieyeHune

MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

7.3.2 lIpodeccuonanbHble 6a3bl JAHHBIX U HHGOPMAIMOHHO-CIIPABOYHBIE CHCTEMbI

1. DnexTpoHHEIH KaTanor HaydHo# 6nbmmorexu YenlY [DnekTpoHHSI pecypc] : 6a3a manHbIx / Yensd. roc. yH-T. —
Yensabunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
skypHasel American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — PexxuM A0CTyma: TONBKO U3
CeTH yHUBepcUTeTa. — TeKCT : 3JIEeKTPOHHBIH.

3. Web of Science : myabTUAMCIMILITHHAPHAS pedepaTuBHast 6a3a naHHbIX / komranus Thomson Reuters. — Pexxum goctyma:
JUIs1 3apeructpup. noip3oBaTeneit Uenl'Y. — TeKcT : aeKTpOHHBIH.

4. Scopus : petdepatuBHas 06a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: s
3apeructpup. nosp3osarenei YenlV. — Tekcr : 27eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHri1. — Pexxum qoCcTyma: sl 3aperiucTpup. Moab30BaTeneit
UYenlV. — TekcT : 21eKTPOHHBIN.

6. ba3a maHHBIX MapaMeTPOB CTPYKTYp HEOPTaHUUECKUX U OpraHudecKux coenuneHuit PDF-2;
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7. HpeseHTauI/m ((TpaHCMHCCHOHHBIfI 3HeKTpOHHBIﬁ MHUKPOCKOII, TCXHUYCCKUE XaPAKTCPUCTUKHU U IIPUMEHCHUC) ;

8. IIpesenranus «KomnuecTBeHHas! pacTpoBasi MUKPOCKOIIHS:

9. IlpesenTtanus «YCTpOICTBO U IPHHIIHII ICHCTBHS 30HAOBBIX MHKPOCKOIIOB, (hopMHpOBaHHE H300paKEHHS 1 IPUMECHECHUE
30H0BOY MUKPOCKOIIANY;

10. Tlpe3enTarus «PeHTreHocnekTpanbHbI MUKPOAHAIIH3Y;

11. Mopo3sosa H.K. Kpucramnorpadus u MeTomsl ucciaeqoBanus crpykryp. Koncnekr gekuuit MOU. 2004. 106 c.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JIA)

OcBoeHUe AUCHUILIHHBI OCYIIECTBISIETCA B Y4€OHOH ayJUTOPUHU NIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 cTyaeHToB. Ecin
3aHATUS BEAYTCS AN MOTOKA CTYJEHTOB, TO IUCIMILUIMHA BEJETCS B IEKIIMOHHON ayAUTOPUU MEPBOTO KOPITyCa,
paccuuranHoi Ha 100 CTyqeHTOB.

JIst ycHemHoro 0CBOSHHS IMCLMILTMHBI ayTUTOPHS JOJKHA OBITh 000pyn0oBaHa MYJIBTUMEAUHHBIM KOMITIEKCOM U SKPaHOM
JUIS JEMOHCTPALUM CIaliIOBBIX NIPE3CHTALIUMI.

Vicrionp3yroTest 3IeKTPOHHBIA YNTaIbHEIN 3a1 HaydHoH onbmmorexn Yenl'yY (aymutopus 206) u yaeOHas tabopaTopust
BBIYHUCIIUTENBHOHN (pr3nku kadenpsl TeopeTndeckoit hpusuku (ayauropus 222) s cCaMOCTOATENbHON paboTHI CTy/IeHTa,
OCHAIIIeHHbIE TIEPCOHATBHBIMH KOMIIbIOTEPaMHU, MYJAbTUMEINHHON anmnapatypoil. B aynutopusx obecneuer JOCTYI K
Pa3IMYHON CIPaBOYHON JIUTEPATYPE, SHIMKIONEIUAM, OUOIHOTpa)MIeCKUM U MOIHOTEKCTOBBIM 0a3aM JaHHBIX,
nH(pOpPMaMOHHBIM pecypcaM «HTepHeT».

Ha xadenpe Gpu3MKN KOHIEHCHPOBAHHOTO COCTOSHUS MMEETCS CHELMaIN3UpoBaHHas 1abopaTtopus - JlabopaTopus
9NIeKTpOHHOHN Mukpockonuu Nel21, 123 DnextponHslil Mukpockon YOMB-100K, Bakyymuslii noct BYII-4,
CKaHUpYIOHU 31eKTpoHHbIH Mukpockon JEOL JSM-6510LA, Baxyymusiii moct BYII-4, Bakyymnsiii noct JEOL JEC-
3000FC, aromHbIi cuitoBoii Mukpockorn Nanoeducator II, KOMITBIOTEPHI ¢ POTPAMMHBIM 00eCiedeHneM — 2 IIT.

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIINXCA 1O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

OcBoeHMe coaepkaHus y4eOHON TUCIUIUIMHBI « DJIEKTPOHHAS U CKAaHUPYIOLIAst 30HI0Basi MUKPOCKOIIHS» OCYILECTBISETCS
Ha JICKLIHUSX U B IIPOIIECCE CAMOCTOSITENIBHOM yaeOHOH NEeITebHOCTH CTYICHTOB.

JlekIIMoHHbIE 3aHATHS 00eCIIEINBAIOT TEOPETHUECKOE H3YIeHHE TUCIUIUTHHEI. OCHOBHBIMH METOJIaMH OOYHIEHHS SBIISIOTCS
nH(GOPMANMOHHO-00BACHUTENBHBIHN 1 TpoOIeMHbId. Ha nexnusax m3naraertcs OCHOBHOE COIEpKaHUE TEM IIPOTPAMMEL,
MIPOBOUTCS aHAJIU3 OCHOBHBIX MOHATUN M pPaCCMaTPUBAIOTCS IPUMEPHL.

JIeKIIMOHHEIA MaTepHa SBIIETCS BaKHBIM, HO HE €IMHCTBEHHBIM JUIS YCBOCHHS ydeOHOI nuciuiuimHbl. Ero 06s3aTensHO
HEOOXOANMO JOTIOJTHUTE MAaTEPHAIOM OCHOBHOH M IOTIOTHUTEIIFHOH INTEPATYPHI 1T0 TEME.

BaXHBIM MOMEHTOM PY U3YYEHUU JIIO00H JUCIUILTUHBI SBISETCS OPraHU3alus CaMOCTOsTeNbHOM padoThl. [Ipu ocBoeHnN
Martepuala He CIIeIyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMHHAHHIO TPUBEICHHBIX OIPEICIICHUH, (POPMYITUPOBOK H
TIOJIOKEHMH, ec TpeOoBaHMs K BaM npsiMo He yka3sIBaroT Ha 310. BriosHe 3¢ (eKTHBHOI MOXET 0Ka3aThCs MOIBITKA
MOHSATH CYTh SIBIICHHS, BEIPA0OTaTh CBOE OTHOIIEHHE K HEMY, OTIMPAsCh Ha MaTepUall, COJACPKAIIUNACS B PEeKOMEHIOBAHHON
nutepatype. Taxke peKOMEHAYeTCs pPABHOMEPHO paclpenessiTh Harpy3Ky CaMOCTOSATENFHOIO O0YUeHHs B T€UEHUE
ceMecTpa.

B cnysae npuMeneHus Ipu 00ydeHUH AUCIUTUIMHEL SJIEKTPOHHOTO 00yJIeHHs, TMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHI 001IeHue 00yJaromuXcsl ¥ MPenojaBaTessi OCYLIECTBISIETCS B PEKUME PEATBHOTO BpeMeHH (OHIaiH-IEKIH
(BeOMHApBI), YaTHI, BUICO-KOH(PEPCHIMU | JP.) WIXA OTIOKEHHOTO BPEMEHH (CHCTEMa AUCTaHIIMOHHOTO 00ydeHus Moodle,
MS Office365, Gopymsl, 3eKTpOHHAS TOYTA U AP.).

IMTpu 0Oydenny uI C OTPAHUYECHHBIMU BO3MOXKHOCTSMH 3[J0POBBSI MIEKTPOHHOE 00YydEHHE, TUCTAHI[OHHbIE
oOpa3oBaTeNbHbIE TEXHOJIOTHH IPEAYCMATPUBAIOT BO3MOXKHOCTh IpHeMa-nepeaadyd UHGOpMaIMK B TOCTYMHBIX AJISI HUX
dbopmax.

Peanmsanust qUCIMIUIMHBI ¢ TPUMEHCHHUEM 3JIEKTPOHHOTO 00y4eHHs, TUCTAHIIHOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH (fanee
— 30, 10T) ocymectBisieTcss Ha OCHOBaHUU «I10JI0XKEHHs O peannu3aluy OCHOBHBIX U JOMOTHUTENBHBIX 00Pa30BaTEIbHBIX
MpOorpamMM C IPUMEHEHHEM JICKTPOHHOTO 00yYeHHUs M TUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI B (heepaaIbHOM
TOCYIapCTBEHHOM OIOIPKETHOM 00pa30BaTeIFHOM YUPEXKICHUH BRICIIETO 00pa3oBaHus «HesIOMHCKUH rocynapCcTBeHHbIH
yHHBepcHTeT», «[1o10keHns 0 opsAAKe 3aueTa 00yJAONIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTEIbHBIM
nporpamMmMam Beiciero oopasosanus B ®I'60Y BO «Henl V» pe3ynbTaToB OCBOSHUS B OPraHU3aLUAX, OCYIIECTBISIOMNX
00pazoBaTeNBHYIO ACATEIEHOCTD, YICOHBIX MIPEMETOB, KYPCOB, IUCIUIUTHH (MOJIYIICH), IPAKTHK, TOTTOIHUTEIBHBIX
00pa30BaTeNLHBIX MPOTPAMM ITOCPENICTBOM IEKTPOHHON HH(POpMaImoHHo-00pa3oBatensHOl cpenst DT BOY BO
«Uenl'Y». B uckimoquTenbHbIX cirydasx ((Gopc-Maxkop U T.I1.) IPU peann3aiy 00pa3oBaTeNbHON IESITeTbHOCTH C
npumeHerueM D0, IOT MoryT mpuMeHSTh KOMIIOHEHTHI, HE BXO/ISIINE B IIEPEYCHb dJICKTPOHHOW HH(POPMAIHOHHO-
00pazoBaTeNbHOM CpebI.
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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” dernepanbHOE rOCYIaAPCTBEHHOE OO/KETHOE 00pa30BaTeIbHOE

Pabouas mporpaMma JUCHHTUIMHBI "DIIEKTPOHHAS W CKAHUPYIOMIAs 30HI0Basi MUKPOCKOTHSA" 10 HAPABICHUIO
MOJITOTOBKH (CIEIMaIbHOCTH) "MaTepruanioBeIcHUE U TEXHOJIOTHH MAaTepHAIOB" HAIPABICHHOCTH (TIPOQHITIO) crp. 10
®dusuko-xumus npoueccos U MatepuaiaoB PI'BOY BO «Henl'V»

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIIUMUCH C
HNHBAJMJHOCTBIO U OTPAHUYEHHBIMUA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHE AUCHUILIMHEI WHBAIHAAMH W JHIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 37I0POBBS OCYIIECTBIISICTCS C
UCIIONIF30BAaHUEM CIICIMANBHBIX TEXHHYECKUX CPEACTB M TOJO0 HHGOPMAIMOHHBIX TEXHOJOTHH, IPEeIOoCTaBIIEeMbIX
PecypcHbIM y4eOHO-METOANYECKUM LIEHTPOM MO OOY4EHHIO MHBAIWIOB U JIMIl C OIPAaHUYCHHBIMUH BO3MOXXHOCTSIMU 370POBBS
Yenl'V mo 3ampocy 00y4aromierocs.

1. MoOunpHBIe cHelragbHble TEXHUYECKHE CPEICTBA UIS JIUIl ¢ HAPYIICHUSMH 3PEHHS: IMOPTATHBHBINA KOMIIBIOTEP
¢ BBOAOM/BBIBOJIOM Ipudrom bBpaiing c¢ cuntesaropom peun «ElBraile-W14J G2»; HoyrOyku C HporpaMMHON 3KPaHHOTO
poctyna NVDA; 3/1eKTpOHHBIC YBEIMYUTENN ISl YAAJICHHOTO IIPOCMOTpA; BUJICOYBEIMYMTENIN IOPTAaTUBHBIC, TH IOMIEED;
(G POBEIE TUKTOPOHEI.

2. MoOunbHble CHENUAIbHBIE TEXHUYECKHE CPEICTBA U JIHIl C HApyIICHUSAMH CIIyXa: CHCTeMa CBOOOIHOTO
3BYKOBOTO IIOJISI CO BCTPOEHHOH CcoBMecTHMOCThIO ¢ FM-ycrpolictBamu; paauokiaccel «Coner-PCM» ¢ mepenatdmkom,
3ayIIHBIM HMHAYKTOPOM W WHIYKIIMOHHOW TIeTNeH; cucreMa HH(MOPMAIMOHHAS A CIabOCHBIIaKX IepeHocHas «lcTok»
A2 co BCTPOCHHBIM ILIEEPOM — 3BYKOBBIM HH(OPMATOPOM; HOKYMEHT-KaMepa; IPOrpaMMHpYEMBIC CIyXOBBIC aImapaTsl
WH/IMBHUYaJIbHOTO IT0JIb30BaHHS.

3. AccuctuBHbIE WH()OPMALMOHHBIE TEXHOJOTHM: IPOrPaMMHOE OOECIIEUCHHE SKPAHHOTO HOCTYyHNa C CHHTE30M
pean NVDA; mporpaMMBI 3KpaHHOTO YBEIHMUYCHHS; IPOTPAMMBI PEYEBOTO CHHTE3a JUII KOMIBIOTEPOB M HOYTOYKOB;
IpOrpaMMBbI PEUEBOTO CHHTE3a Al MOOMIBHBIX YCTPOMCTB; SKpaHHAs KIIaBUATypa; SKpaHHas JyIa.

ITpn HeoOxoamMocTH Ul OOYYAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul MPOBEICHUS IPAKTHUECKUX HWIIH
ma00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE TPOrpaMMHOE obOecredeHrne (ImporpaMMa pPEdeBOH HaBHTAIHH
NVDA, peueBsle CHHTE3aTOPbI, 3KPAHHBIE JIYIIHI).

B yueGHble aymutopuu obecneuuBaeTcsi OECHpPENsSTCTBEHHBIM OOCTYN Uisi OOy4alolmMXcs HMHBAIWIOB U OOyJaloOMIUXCS C
OTpaHMYECHHBIMH BO3MOXHOCTSIMH 3I0pOBbsl. B Kaxkno# aymuropuu, riae oOydaroTcss MHBAJIMABI U JIMIA C OTPAaHUYECHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOJIMYECTBO MECT I OOYJAIOMUXCS C yIeToOM
HapYLICHUH UX 3J0POBbSL.

Jnst ocBOEHMS IMCUUIUIMHEL MHBAJIMAAM M JIMIAM C OTPaHMYEHHBIMHM BO3MOXKHOCTSMH 3JI0POBbSl IIPEIOCTABIAETCS DOCTYH K
MeYaTHBIM HCTOYHHWKAM, HUMEIOMIMMCS B HaydHOH OmbOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM HCTOYHHMKAM, IPEJCTaBICHHBIM B (hOpME IEKTPOHHOTO JOKYMEHTa B (hOHAE HAydHOH OMONMOTEKH
Yen'Y wiaM 3I€KTPOHHO-OMONMOTEUHBIX CHCTEMax, C IOMOLIBIO CHEHHAIBHBIX TEXHHYECKHMX M IPOIPAMMHBIX CPEACTB
(pabodee MecTO ISt HE3PAUEro IOJIB30BATENS C MPOrPAMMHBIM 00ECIICYeHHEM SKPaHHOTO JO0CTyla ¢ cHMHTe30M peun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM M KiaBuaTypod Clevy ¢ OONBIIMMH KHOIIKAMH WM C pa3/elsiomiell KJIaBHIIH
HaKJIAIKOM).

Y4eOHO-METOIMYECKHE MaTepHalibl Ul OOYJaIOMMXCs W3 4YWCIa WHBAJIMIOB M JIMI] C OTPAaHHMYECHHBIMH BO3MOKHOCTAMHU
3II0POBBS ITPEAOCTABIIIOTCS B (popMax, aTallTHPOBAHHBIX K OTPAHUYCHUAM X 340POBBS M BOCHPHUATHS HH(POPMAIHH:

Jlnist I ¢ HapyIIeHHSIMH 3pEHUS:

- B [le4aTHOH opMe YyBETHUEHHBIM MIPHPTOM,

- B (popMe NEKTPOHHOTO JIOKYMEHTA,

- B Gopme ayauodaiina,

- B meqatHo# (opme mpupTom bpaitis.

Jst uig ¢ HapyIIeHUsIME CITyXa:

- B IIe4aTHOH opme,

- B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jnst mui ¢ HapyIeHUsIMH ONOPHO-JIBUTATEIBHOTO alapaTa:

- B IeYaTHO Gopme,

- B (hopMe ITEKTPOHHOTO JOKYyMEHTa,

- B hopme ayauoaiina.

JlaHHEBI NTepeyeHb MOKeT ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTa O0YaIOIIHNXCSL.

Jlns MHBANMWIOB W JIMIl C OTPAHWYCHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCHIUIUIMHBI MOKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C KCIOJB30BAHMEM JHCTAHIIMOHHBIX O0O0pa3zoBaTenbHbIX TexHonorud (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHMHM JAMCHMIUIMHBI HHBalMJaMH W JIMIOAMH C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbS  HCIIOJIBb3YeTCS
WHIUBHOyanbHass pabora. [lom wWHAMBHOyanpHOW paboToif ToapasymeBaeTcss 1B (OPMBI  B3aWMOJICHCTBUS  C
IpernojaBaTeNeM: HHAUBHAyalbHas ydeOHas paboTa (KOHCYIbTalMH), T.€. MONIOJHHUTEIBHOE pa3biCHEHHE Y4eOHOTO
MarepHala M YIIyOJIE€HHOE H3ydeHHe MaTephaja C TeMH OOyJalolMMHCS, KOTOpble B O3TOM 3aMHTEPECOBAaHBI, U
WHIVBHIyalTbHas. BOCIUTATeNbHAs pabora. VIHAWBUIyalbHBIE KOHCYIBTAIIMHM HAIPABICHBl HA MHIWBUIYATH3alUI0 OOYdCHU
U YCTaHOBJICHHIO BOCITUTATEIBFHOTO KOHTAaKTa MEXAy IperojaBaTelieM M OOydJaromuMcs WHBATHAOM WM oOydarommMmcs ¢
OrpaHHYECHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI.

IIpn mpoBexeHNMH NPOLEAYPHI OLECHUBAHMS PE3YIBTATOB OOY4EHHS WHBAIHUAOB M JIMI] C OIPAaHUYECHHBIMH BO3MOXKHOCTAMHU
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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” dernepanbHOE rOCYIaAPCTBEHHOE OO/KETHOE 00pa30BaTeIbHOE

Pabouas mporpaMma JUCHHTUIMHBI "DIIEKTPOHHAS W CKAHUPYIOMIAs 30HI0Basi MUKPOCKOTHSA" 10 HAPABICHUIO
MOJITOTOBKH (CIEIMaIbHOCTH) "MaTepruanioBeIcHUE U TEXHOJIOTHH MAaTepHAIOB" HAIPABICHHOCTH (TIPOQHITIO) crp. 11
®dusuko-xumus npoueccos U MatepuaiaoB PI'BOY BO «Henl'V»

370POBBSI TI0 TUCHHUIUIMHE OOECIEYMBACTCS BBIIOJIHCHHE CICAYIOMNX JOIONHUTENBHBIX TPeOOBaHMI B 3aBHCHMOCTH OT
WHAMBUAYATbHBIX 0COOCHHOCTEH, 00yJatomuxcs:

a) WMHCTPYKLIHUS 10 TIOPSIKY IPOBEICHUs NPOLEAyphl OLEHUBAHWS IPENOCTABIsieTCs B HOCTYMHOW ¢opme (ycTHO, B
MICEMEHHOH (hopMe, B MICEMEHHOI (hopme mpudTom bpaiins, ycTHO ¢ NCTIOIB30BaHUEM YCIIYT CYpIOTIepEBOTINKA);

6) noctymHas (opma MpesoCTaBICHUS 3aJaHUH OIEHOYHBIX CPEACTB (B MeYaTHOH (opme, B medaTHOH (opMe yBETHIEHHBIM
mpudToM, B neyaTHol Gopme mpudrom bpaiins, B opMe 31EKTPOHHOTO TOKyMEHTa, 3aJaHus 3a4MTBIBAIOTCSl aCCHCTEHTOM,
3aJJaHUs IPEIAOCTABIITIOTCS C UCTIOIB30BAaHUEM CYPIOTIEPEBOa);

B) goctymHas ¢opMma MpedoCTaBlIeHHs OTBETOB Ha 3afaHus (MMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIBIOTEE,
HOHCbMEHHO mpudToM bpaiins, ¢ HCIONb30BaHUEM YCIIYT ACCUCTEHTA, YCTHO).

ITpu mpoBeneHNM NpoOLENYpbl OLEHUBAHUS PE3YNbTATOB OOy4EHHsS HHBANIKMAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3II0POBBS TIPEYCMATPHUBACTCS HCIOIB30BAHNE TEXHHMUYECKHX CPEACTB, HEOOXOMMMBIX MM B CBS3M C WX WHAWBHIYaJIbHBIMHU
0COOCHHOCTSIMU. DTH CPEACTBAa MOTYT OBITH mpemocraBieHbl YenlY wiam MOTYT HCIONIB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpernctBa. Ilpu HEoOXOAMMOCTH HHBalIMAAM U JHIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3I0POBbS IPENOCTaBIAETCS
JIOTIONTHATEIBHOE BpeMs s TOJATOTOBKM OTBETa HAa 3aJaHWs, NpOIenypa OIEHHWBAHHS pE3YAbTATOB OOyJeHHS II0
JUICITUTUIAHE MOXKET IPOBOANTHCS B HECKOIBKO 3TAIOB.

ITpoBeneHne npouenypsl OIEHHBAHHS pPe3yIbTaTOB OOydeHHS WHBATUIOB U JHI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3J0POBbsI JOIMYCKAETCsI C UCTOJIB30BAHHEM JHCTAHIOHHBIX 00Pa30BaTENbHBIX TEXHOTOTHIA.
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22.03.01 ®u3uko-xuMusi MPOLECCOB U MaTepuaoB, MarepuaJjioBeieHHe U TEXHOJIOTHHA
MatepuanoB, PII/{ «JekTpoHHAsl M CKAHMPYIOIIAS 30H10BAsi MUKPOCKOIU», IO/l
HaOopa 2023, ounas popma o0yueHust

[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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