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Pabouas nporpamma nmucuunianHel "Ousnyeckas 3IeKTPOHUKA" IO HANPABJICHHIO MOATOTOBKHU (CIIELMATbHOCTH )
"NupopmarmonHas 6€30I1acCHOCTh aBTOMAaTH3NPOBAHHBIX CHCTEM'" HAIpaBIIeHHOCTH (podimo) crienuamm3anus N 4 cTp. 4
"Be30macHOCTb aBTOMAaTU3UPOBAHHBIX CHCTEM KpUTHYECKH BaXHBIX 00bekToB" ®PI'EOY BO «Henl'V»

1. IEJIX OCBOEHUSA JTNCHHUIIJINHBI

Henb: ObGecnieueHne HEOOXOIUMOro YpPOBHSA 3HAaHMHW B oOJacTH (U3NYECKOM AICKTPOHUKH, HCIOJIB3YyEMBIX HPH H3YYEHUU
HONYTIPOBOAHUKOBOM M BAaKyyMHOH OIEKTPOHHUKH, LU(DPOBON SIEKTPOHUKH M HMMIIYIbCHOH TEXHHUKH, JaTh MPEACTABICHUE O
SIBIICHUSAX, JISKAIUX B OCHOBE PaOOTHI SIEKTPOHHBIX U HOHHBIX MPUOOPOB, pabOTAIOIUX B PA3THMYHBIX AUAIA30HAX JUIUH BOJH.

I/IH,I[I/IKaTOpI)I JOCTHIKCHUS KOMHeTeHL{HﬁZ

OIIK-4.1. O6nanaet 6a30BBIMU 3HAHUSIMU, TIOYYCHHBIMU B 007aCTH (PU3UKH U PATUOITICKTPOHUKH.

OIIK-4.2. JleMOHCTpUpYET YyMEHHUS aHAJIW3UPOBaTh (UINYECKYI CYLIIHOCTh SBJICHHUH W TPOLECCOB, JEKAIIUX B OCHOBE
(YHKIMOHUPOBAHUS MUKPOAJIEKTPOHHON TEXHUKH.

OIIK-4.2. Hwmeet HpaKTI/I'-IeCKI/Iﬁ OIIBIT MNPUMECHATH OCHOBHBIC (1)I/ISI/I‘ICCKI/IC 3aKOHBI W MOIACIM i1 PpEHICHUA 3ajayd
HpO(i)eCCHOHaJ'IBHOfI ACATCIBHOCTH.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OITOITL: b1.0.07

2.1 TpeGoBaHus K NpeABAPHTEJIbHOMH NOATOTOBKE 00y4aI0IIerocs:

MaTtemMaTHYECKHI aHAIU3

Anrebpa

dusnyeckuil IpaKTUKYM

dusnka

Y4eOHO-1a00paTOPHBII MPaKTUKYM

OCHOBBI paJJMOTEXHUKH

JuddepeHnunancapie ypaBHEHUS

ONEeKTPOHHBIE METOIbI U3MEPEHUI

DJNEeKTPOHHUKA U CXEMOTEXHHUKA

Ha60paT0pI/I5[ QJICKTPOHUKH U CXEMOTEXHUKHU

2.2 JIncUMIUIMHBI ¥ IPAKTHKH, 17151 KOTOPBIX OCBOEHHE JAHHON AMCHUIIIMHBI (MOAYJIs1) HE0OXOAMMO KaK INpeAllecTBYIOIee:

TexHndeckas 3ammra HHPOPMALIUU

I/IH)KeHepHO-TeXHI/I‘{CCKaﬂ 3alura I/IHCbOpMaL[I/II/I U TCXHUYCCKNUC CPEACTBA OXPAHBI HA KPUTUYCCKU BaXKHBIX 00BEKTaX

HpeI[Z[I/IHJ'IOMHaSI IMMpaKTUKa

[ToaroroBka K cmade u ciada TOCYIapCTBEHHOTO 3K3aMCHa

[ToAroToBKa K MpOIEIype 3alIUThl M 3alIUTa BHITYCKHOW KBATH(UKAIIMOHHOW pabOThI

3. KOMIIETEHLIMHA OBYYAIOIETOCSI, ©OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLUIJIMHBI
(MOJY.JIST)

OIIK-4: Cnoco6eH aHaIU3UPOBaTh GU3NIECKYI0 CYIIHOCTh SIBJICHHI 1 NMPOLECCOB, JeKAIUX B 0CHOBe ()YHKIIMOHHPOBAHUS
MHKPO3J1eKTPOHHOH TeXHHKH, IPUMEHSITh OCHOBHbIe (pM3MYecKHe 3aKOHBI M MOJIeJIN ISl pellieHus 32124
npogecCHOHANBHOM AesITeILHOCTH;

3HaTh:

I noctmwkenns naaukatopa OIIK-4.1: 3naTe 6a30BbIe MOHSATHS, IMONyYEHHBIE B 00JIaCTH (GU3UKH U PaJHOdIEKTPOHUKH (0a30BBIE
¢bm3nYecKye IPUHIMIB PA0OTHI IEKTPOHHBIX MPHOOPOB, UCIOIB3yEMBIX B 9JIEKTPOHHKE H CXEMOTEXHUKE).

YMmerh:

Jns noctmxenust nHaukatopa OITK-4.2: YMeTh aHanu3upoBath (GU3MYECKYIO CYIIHOCTh SBJICHHH W MPOLIECCOB, JEKAIIUX B OCHOBE
(YHKIIMOHUPOBAHUS MUKPOIJIEKTPOHHON TEXHHUKH (IIPUMEHSTH 3HAHUS (PU3NUIECKUX MPUHIUIIOB PabOTHI AIEKTPOHHEBIX MPUOOPOB B
cepe ocyIiecTBIIEHUS CBSI3U U IIepeaayll TaHHBIX).

Baanerts:

Jns noctikenns uaaukatopa OITK-4.3: Bnangers HaBbIKaMu IPUMEHEHHUS OCHOBHBIX (DPM3MYECKUX 3aKOHOB U MOJIEJICH IS pelieHHs
3aa4 MpoQecCUOHANBHON JEesTeNbHOCTH (HAaBBIKAMH HCIIOJIB30BaHMSA 3HAHUM (U3MYECKUX NPHUHLUIIOB PAabOThI 3JIEKTPOHHBIX
prOOPOB VIS PEIIeHNUs] KOHKPETHBIX 3a7a4 MPpoeCCHOHANIBHON AEATEIbHOCTH).

B pe3yjJbTaTe 0OCBOCHUA TUCHUIIVIMHBI Oﬁy‘lalomllﬁCﬂ HOJIKEH

3.1(3narn:

3.1.1|6a30Bble TeOpeTHUECKHE 3HAHUA M0 JUCHUILINHE «DU3HUecKas 3IEKTPOHUKAN;

3.1.2|6a30Bble (hu3HMUECKUE MPUHIMITBI paOOTHI HIEKTPOHHBIX IPUOOPOB, HCIOIB3YEMBIX B DJIEKTPOHHKE U CXEMOTEXHHKE.
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Pabovas mporpamma muctumunHs! "Ou3ndeckas SIeKTPOHHKA'" 110 HAPaBJICHUIO MTOATOTOBKH (CHEHaTbHOCTH)
"NupopmanoHHas 6€30MaCHOCTh aBTOMATH3HPOBAHHBIX CUCTEM' HaIlpaBIeHHOCTH (mpodmto) cnenuanu3amms N 4 cTp. 5
"be3onacHOCTh aBTOMaTH3UPOBAHHBIX CHCTEM KPUTHUECKH BaXKHBIX 006ekToB" ®I'BOY BO «Henl'Vy»

3.2|YMmeTh:

3.2.1|HuCI0Mp30BaTh 3HAHUS 10 pasaeiny «Duznueckas SJICKTPOHUKAY,

3.2.2|npuMeHTh 3HAHHS (U3NUSCKUX IPHHIUIIOB PaOOTHI SJIEKTPOHHEIX NPHOOPOB B C(hepe OCYIIECTBICHUS CBS3H H
nepesayl JaHHbIX.

3.3|Baagern:

3.3.1|HaBBIKOM pEIICHNS KOHKPETHBIX 3a/1a4d PaIuopH3NKH;

3.3.2|HaBBIKAMH HCIIONIL30BAHNSA 3HAHMI (M3WYCCKUX NPHHIMIIOB pabOTHl 3JIEKTPOHHBIX IPHOOPOB UL PEIICHUS
KOHKPETHBIX 33124 IIPO(eCCHOHATIBHOM IeATEIFHOCTH.

4. OBbEM JUCLUILIUHBI (MOIY.JIS)

OO6was TpygoemMKocTb 43ET

Yaco no yue6HOMy Iu1aHy: 144 Buzp! KOHTpOIIS B ceMecTpax:
B TOM YHUCIIE:

ay/JIUTOPHBIE 3aHATHS: 72 SK3aMeHBbI 7
camocTosTebHas padora: 36

4acoB Ha KOHTPOJIb: 36

5. CTPYKTYPA U COJIEPKAHUE JUCOUAILIMHBI (MOLY.JIS)

Kon HaumeHoBaHMe pa3/iesioB U TeM /BH] 3aHATHUS/ Cemectp | Yacos Jlutepatypa
3aHATHS [ Kvne
Pazges 1. OcHoBbI 30HHOI Teopuu. CTATHCTHKA 3JIEKTPOHOB U ALIPOK B
NOJIYIIPOBOAHUKAX
1.1 OHepreTMueckue  yYpOBHM  DJIEKTPOHa B M30JMPOBAHHOM  aTOME. 7 10 JI1.1J11.2
O00011ecTBICHNE JIEKTPOHOB B KpHCTayle. 30HBI Pa3pelleHHbIX 3HAUCHUM JI1.3J12.1J13.1
SHEPIMU B KpUCTaijie. 3alojHEHHWE SHEPreTUUECKUX 30H 3JIEKTPOHAMU H 0132333435

JieJIeHHE Tell Ha MEeTaUIbl, AUDIEKTPUKH U ITOTYIPOBOJHUKH.
CoOctBenHble  monynpoBoaHMkH. [lonstue o  gpipkax. IIpumecHsie
MOMyNPOBOAHUKH. JIOKadbHBIE YPOBHU B 3ampelieHHoW 30He. DyHKIMS
pacnpenenenusi B cratuctuke @Pepmu-/lupaka. OyHKUUA IIOTHOCTH
COCTOSTHHH.

KonnenTpanusi 31eKTpOHOB M JABIPOK B MONYyMpoBoAHUKax. IlomoxxeHue
ypoBHs @DepMH ¥ KOHICHTpaUUs CBOOOJHBIX HOCHTENEH 3apsijia B
COOCTBEHHBIX MONYNPOBOAHMKAaX. CTAaTHCTHKA 3JEKTPOHOB B IPHUMECHBIX
TIOTYIIPOBOJHUKAX. JoHopHbIit MOJTYTIPOBOAHHUK. AKIeTITOpHBIHA
MONYNPOBOAHUK. 3aKOH JeHCTBylOmMX Macc. CHIBHO JIETUPOBAaHHBIC
MONMynpoBOoAHUKHY. KoMmeHCHpoBaHHBIE MOMYNpPOBOXHMKH. CTaTHCTHKA
3JIEKTPOHOB B MeTasuiax. /JIex/

1.2 ITpopaboTka nekunoHHOro Marepuaina. [loaroroBka u opopmiieHHE OTYETOB 7 8 JIT.1J11.2
110 J1ab0paTOpHBIM paboTam. JI1.3J12.1713.1
30HBI pa3pelICHHbIX 3HAYCHWH HSHEPrMM B KpUCTAUIE. 3arojHCHUE D152 33 34 35

9HEPreTHYECKUX 30H 3JIEKTPOHAMU U JINEeHHE Tl Ha METAIJIbI, TUIJIEKTPHKH
1 TIOTYIPOBOJHUKU.

CoOCTBeHHBIC ~ MONYNPOBOMHHUKH. [loHsATHE © JbIpKax. [IpuMecHbie
TMONynpoBOAHUKY. JlOKanbHBIE YPOBHH B 3ampemieHHoW 30He. DyHKIWS
pacnpenenenust B cratuctuke ®Oepmu-[upaka. DyHKIMS DIOTHOCTH
cocrossHMid. KOHIEHTpamusi >JIEKTPOHOB M JABIPOK B IIOMYHPOBOJHHKAX.
Ionoxenue ypoBHsi @epMu ¥ KOHIICHTpAIMs CBOOOIHBIX HOCUTENEH 3apsaa B
COOCTBEHHBIX MONYNPOBOAHMKAaX. CTAaTHCTHKAa 3JEKTPOHOB B IPHUMECHBIX
MONYIPOBOJHUKAX. 3aKOH JEUCTBYIOIIMX Macc. HeBBIpokaeHHBbIE U
BEIPOKICHHBIE  MONYNpOBOAHMKH. Ciabo0 ®  CWIBHO  JIETUPOBAaHHEIE
MOMyNpoBOAHUKH. KoMIIeHCHp OBaHHBIE MIOTYTIPOBOAHUKH. Crarucrrka
3JIEKTPOHOB B MeTayuiax. /Cp/

1.3 Ompenenenue KOHTAKTHOW Pa3HOCTH MOTEHIINAIOB MEXAY MOIYIPOBOTHUKOM 7 4 JIT.1J11.2
U METaJJIOM JIT.3J12.1J13.1
M3ydyenne BBIMPSMISIIONIETO MEHCTBHUS AJIEKTPOHHO-ABIPOYHOTO IMepexona 2103202354035
/J1ab/

Pazpgest 2. DMuccHOHHAs 3JIeKTPOHUKA. DJIEKTPOHHbIE JIAMIIbI
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Pabovas mporpamma muctumunHs! "Ou3ndeckas SIeKTPOHHKA'" 110 HAPaBJICHUIO MTOATOTOBKH (CHEHaTbHOCTH)
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2.1 IToBepXHOCTHBI NOTEHIMANBHEIH Oaphep I 3IEKTPOHOB B  MeTalle. 7 6 JI1.1J11.2
Tepmonnmextponnas  smuccus. Popmyna  Puuapncona—/lemmena i JI1.3J12.1J13.1
IUIOTHOCTH  TOKAa  TEPMODIEKTpOHHONH  smuccuu. Oddekr  IloTTku. 01032333435
ABTOIEKTpOHHAs dMHCCHsA. DOTO3IEKTPOHHAS OSMHCCHS W3 METaJlIOB,

MOJTyIIPOBOAHUKOB M JMAJICKTPUKOB. BTOpWYHAs >JIEKTPOHHAS 3MHCCHS.
@D0TO03IIEKTPOHHBIE YMHOXHTEIH.

Bakyymnblit quon. OOBEeMHBIN 3apsi M paclpeleleHHe IOTCHIHaTa B
IPOCTPAHCTBE KaToA-aHOA. BonbT-aMIlepHast XapaKTepUCTHKA. 3aKOH CTEIICHH
TpeX BTOPBIX. TpEXdNeKTpogHble Jammbl. [IpOHHIIAEMOCTh CETKH |
CTaTHYECKUH Koa(duimeHT ycmneHus. /JIex/

2.2 |IIpopaboTka JEKLMOHHOIO MaTepuaa. 7 4 JI1.1J11.2
TepmonnexktponHass smuccusi. @Dopmyna  Puuapncona—/lemmena s JI1.3J12.1J13.1
IUIOTHOCTM  TOKa  TEPMOIJIEKTpOHHOM  smuccud. Oddekr MlorTku. 0132333435
ABTONICKTpOHHAs  SMHccHs. DOTOINEKTpOHHAas dSMHccHs. Bropuunas
9NIEKTPOHHAs IMHUCCH. DOTOIICKTPOHHBIC YMHOKHTENH.

Bakyymubiii quon. OOBbeMHBIH 3apsii M paclpeAelieHHe IMOTeHLHanda B B
IIPOCTpaHCTBE KaTOJ-aHOI. Bonbr-ammepHas XapaKTepUCTHKA.
TpexanekTpoaHsle  JlaMmbl.  [IpOHMIIAEMOCTH CEeTKM ¥ CTaTHYECKHH
koapduirent yeunenus. /Cp/

Pa3znen 3. HepaBHOBecHBIE HOCHTEJIH 3apsi/ia B OJYNMPOBOAHIKAX

3.1 PaBHOBECHBIE N HEPaBHOBECHBIE HOCUTENM 3apszia. BpeMs »KU3HH, CKOpPOCTH 7 4 JI1.1J11.2
reHepalnuy U peKoMOMHAIIMU HOCUTENeH 3apsiia. YpaBHEHUE HENPEPbIBHOCTH. JI1.3J12.1J13.1
Hubdy3uss u npeiid HepaBHOBECHBIX HocuTeneil 3apsaa. DdGeKTUBHbIH 2132333435
koapduirent muddysun. CranuoHapHoe pacnpelereHrue HocuTeneil 3apsna
3a cJI0eM reHepaniy. MaKCBeIIOBCKOE BpeMs peakcanuH. /JIex/

32 M3yueHre eMKOCTHBIX CBOMCTB MOJIYPOBOIHUKOBBIX JHO/IOB 7 8 JI1.1J11.2
DOTONIEKTPUUECKUE CBOMCTBA 3JIEKTPOHHO-ILIPOYHOTO Mepexoa JI1.3J12.1713.1
NzyueHne GoTornpoBOJMMOCTH MOIYIPOBOAHUKOB /J1a6/ 215233 3435

33 IIpopaboTka jekunoHHOro marepuaia. IloaroroBka U opopMmiieHHE OTYETOB 7 4 JI1.1J11.2
10 JIAOOPaTOPHBIM paboTaMm. JI1.3J12.1713.1
PaBHOBeCHBIE W HEPAaBHOBECHBIC HOCUTENH 3apsjia. BpeMs >KU3HH, CKOPOCTH D192 33 3435
reHepanuy 1 peKoMOMHAIIMK HOCUTENeH 3apsiia. YpaBHEHHE HENPEPbIBHOCTH.

Huddy3ust u aperidh HepaBHOBECHBIX HocuTened 3apsaa. OPQPEeKTUBHBINA
ko3 unment nquddysuu. CraumoHapHOE pacrpelelieHHe HOCUTENeH 3apsiia
3a cioeM reHepaiy. MakcBelsIoBckoe BpeMs penakcanuu. /Cp/

Pazges 4. KonTakT MeTa/lu1a ¢ MOIYIPOBOIHUKOM

4.1 3anuparolii ¥ aHTU3ANUPAIOIIMH  CIIOM. OHEPreTHYECKUEe YpPOBHH B 7 4 JI1.1J11.2
MOJYNIPOBOJIHAKE W MeTayuie. YcloBus st oOpazoBanusi 6apwepa IllorTku u JIT.3J12.1J13.1
OMHYECKOr0 KOHTAKTa. BBINpsMIICHHE Ha 3alMparolieM KOHTAaKTE MeTajla U D152 33 34 35
MO YNPOBOAHUKA. /JIex/

4.2 ITpopaboTka nekunoHHOro Marepuaia. [loAroToBka U opOpMIICHHE OTYETOB 7 8 JIT.1J11.2
110 JTab0paTOPHBIM padoTam. JI1.3J12.1713.1
anuparonuii cnoi. JHEpreTHYecKue yPOBHH B MOMYIPOBOJHUKE M METAaJIIE. 2103202354035
BrimpsmiieHre Ha 3anuparonieM KOHTaKTe MeTajlla U MOIynpoBogHuKa. /Cp/

43 Ompenenenue KOHTAKTHOW Pa3HOCTH MOTEHIINAIOB MEXAY MOIYIPOBOTHUKOM 7 4 JIT.1J11.2
u meTaoM /J1ab/ JI1.3J12.1J13.1

0103023354055

Paznen 5. I1oaynpoBoAHHKOBbIE THOABLI H TPAH3UCTOPHI

© ®I'BOY BO «Uenl'V»




Pabovas mporpamma muctumunHs! "Ou3ndeckas SIeKTPOHHKA'" 110 HAPaBJICHUIO MTOATOTOBKH (CHEHaTbHOCTH)
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5.1 Cnoco0bl momydeHust p-n mepexoma. IImaBHBIE W pe3kHe p-n MEPeXOIbl. 7 12 JI1.1J11.2
PaBHOBecHOE cocTOsiHME p-n-miepexopa. bapbepHas €MKOCTH p-n- Hepexoja. JI1.3J12.1J13.1
Toku, nporekaromue yepe3 p-n-nepexol. TyHHenbHble 1uoabl. Popmyna s 01032333435

pacyeTta TOKOB B TYHHEIbHOM JAuozAe. BombT-amIepHas XapaKTepUCTHKA
TYHHETBHOI'0 U0/,

VYeTpoiicTBO M NPHHIMII ASHCTBUS OWIONSpPHOrO TpaH3ucTopa. CXeMmbl ¢
obuielt 6a3oit 1 0OmMKM 3MUTTEPOM. BXO/HBIE U BBIXOJHBIE XAPAKTEPUCTUKU
TpaH3ucTopoB. [TapamMeTps! OMIOISPHBIX TPAH3UCTOPOB.

Ilonesble TpaH3uCTOpPbl. CTPYKTYphl METAJLI-AUAIEKTPUK-TIONYIPOBOIHUK
(MAII). YcrpoiictBO M IpuHLUN AEHCTBUS MojaeBoro Tpanizucropa MJII-
CTPYKTYpBL. YCTpPOMCTBO M MNPHHUUII JEUCTBUS IOJIEBOrO TPAH3HCTOpa C
YIPABISAIOMAM p-n-riepexomoM. /JIex/

5.2 IpopaboTka JIEKIMOHHOTO Marepuana. [1oaroroBka u o)OpMIICHHE OTYETOB 7 8 JIL.1J11.2
110 J1ab0paToOpHBIM paboTam. JI1.3J12.1J13.1
PaBHOBecHOe cocTosiHME p-n-miepexofa. bapbepHas EMKOCTh p-n- nepexopa. 0132333435

Tokn, nporekaromue yepe3 p-n-nepexor. TyHHenIbHbIE Auoabl. Popmyna Ui
pacuera TOKOB B TYHHEIBHOM [JHOAE. BombT-amnepHas XapaKTepUCTHKA
TYHHEJIBHOTO TUOJA.

YCTpoicTBO M NPHHIMI JEHCTBUS OUMONSAPHBIX TPaH3UCTOPOB. CXeMbl ¢
obuieit 6azoit 1 00mKM 3MUTTEPOM. BXO/HBIE U BBIXOJHBIE XapaKTEPUCTHKU
TpaH3uctopoB. Ilapamerpel  TpansucropoB. [lomeBble  TpaH3UCTOpBI.
CTpyKTyphl MeTaJUI-AudIeKTpUK-ionynpoBorHuk (MIII). VYcrpoiictBo u
MpUHLIMIN JedcTBUs moneBoro Ttpausucropa MJII- crpyktypsl. IloneBbie
TPAH3UCTOPHI C YIPABJISAIOIINM p-n-iepexonom. /Cp/

5.3 M3ydenne BRIIPSMIISIONIETO AEHUCTBUS ANEKTPOHHO-IBIPOUYHOT0 TIEpeXoaa 7 12 JIL.1J11.2
W3yuenne  TemmepaTypHOM  3aBUCHMOCTH  BXOJHBIX  XapaKTEPUCTHK JI1.3J12.1J13.1
OMITOJISIPHOTO TPaH3UCTOpa D152 33 3435

VI3ydeHne eMKOCTHBIX CBOICTB HOIyPOBOJAHUKOBBIX IHO/I0B
TyuHenbHbIH 3Q(GEKT B BRIPOXKACHHOM p-TI-niepexo e /J1a6/

Pazgen 6. Ilornomenue cBera HM  (oOTOIEeKTpUYECKHe SIBJEHHSI B

MOJTYITPOBOTHUKAX

6.1 Ioaroroeka 1 opopMIIeHHE OTYETOB 110 Ja0OPATOPHBIM pabOTaM. 7 4 JI1.1J11.2
IMornomenue cBeTa MTOJTyNPOBOAHUKAMH. ®DoTONPOBOAMMOCTD JI1.3J12.1713.1
nonynpoBogHukoB.  dotopesucropel.  DororambBaHHYECKHHA  APQEKT. D152 33 34 35
®oroanonsl. dorosnementsl. Goroauonst. /Cp/

6.2 NzyueHne GpoTornpoBOJMMOCTH MOIYIPOBOJAHUKOB. 7 8 JI1.1J11.2
DOTORNEKTPUUECKUE CBOMCTBA 3JIEKTPOHHO-IBIPOYHOTr0 repexosa /J1ab/ JI1.3J12.1713.1

0152333495

Pazpnen 7. sx3amen

7.1 Koncynbranus /Ox3amen/ 7 36 JI1.1J11.2
JI1.3J12.1J13.1
31523354035

6. ®OHJ] OLEHOYHBIX CPEJICTB

6.1. IlepeuyeHb BU/I0B OLIEHOYHBIX CPEJICTB

CobecenoBaHue U OTUYETHI 110 J1a00pATOPHBIM paboTaM.
Tect
OK3aMeH

6.2. TunoBble KOHTPOJbHbIC 3aJaHUsl H HUHbI€ MaTepHUaJIbl 1JIs TeKymeﬁ arrecranuun

Bormpock! s cobece1oBaHus 10 1a00paTOPHBIM paboTam:

1. ITouemy nipu abconroTHOM Hye Temreparypbl (T=0) MeTaJIbl IPOBOIAT ANEKTPUUECKUN TOK, & MOTYIPOBOAHUKA HET?

2. ITouemy B 00JacTH KOHTAKTa N- ¥ P-TIOJYIPOBOTHUKOB BO3HUKAET MOTEHINAIBHEIN Oapbep?

3. OObsicHUTE Ha SHEPTreTUIECKOH AuarpaMMe p-n-nepexoa, Kak H3MEHSIEeTCs BRICOTA TIOTEHIIMAIBHOTO Oapbepa IpH MPHIOKEHUH K
Hepexo/y BHEIIHETO CMEIIeHN (IPSIMOro U 00paTHOT0)?

4. OOBsICHUTE TIPUYMHBI, TIPHBOJIINE K PA3THUHIO MEXKIY TOKAMHU TIPH MPSIMOM U 00pPaTHOM BKITIOUEHHSAX MOTYIIPOBOJHUKOBOTO
JAOJA.

5. OOBACHUTE TEMITEPaTYPHYIO 3aBUCHMOCTD NPSIMOTO U 0OPATHOI'O TOKOB Yepe3 MOTYIPOBOIHUKOBBINA THO.

6. KakoBa npuposa BOSHUKHOBEHHUS! KOHTAKTHOW Pa3HOCTH MOTEHIINAJIOB Ha TPAaHHUIIE METAJLI-TIONYITPOBOJHUK ?
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7. Hapucyiite cxeMy SHepreTHueckuxX ypoBHEH B 00JIaCTH KOHTAKTa METaJUI-TIOTYIIPOBOTHUK N- M P-THIIA B PABHOBECHH.

8. Hapucyiite cxeMy 3HEpreTHUecKHX YpOBHEHl B 00JaCTH KOHTaKTa METaJUI-TIOIYIPOBOTHUK N- M P-THIA NP M10Ja49e BHEIIHETO
TIOJISL.

9. IomydnTe BEIpaXKeHHE JUTS TOKA Yepe3 KOHTAKT METaJLI-TIOIYIPOBOTHHK COTITACHO AUOTHOM TEOPHUHL.

10. IToyunTe BBIpaskeHHE JUIS TOKA Yepe3 KOHTAKT METaUI-IIOJIyPOBOAHUK COTIACHO () Y3HOHHOH TEOPUH.

11. KaxoBa npuposa BOSHUKHOBCHUS KOHTAKTHOH Pa3HOCTH ITOTCHIMAIOB?

12. OOBsACHHUTE YCTPONCTBO U MPUHIMI JEHCTBHS OHITOIAPHOTO TPaH3UCTOPA.

13. Iloyemy B paboueM pexxuMe K KOJUIEKTOPHOMY HEPEXO0y MPUKIIaIbIBACTCS 00paTHOE HalpshKeHne?

14. O0BsACHHUTE IPUYNHY TEMIIEPATYPHOTO Jpeiha XapaKTepHCTHK TPAH3UCTOPOB.

15. IToyeMy BXOIHBIE XapaKTEPUCTUKH KPEMHHEBBIX M TepMaHHUECBBIX TPAH3UCTOPOB CIABUHYTHI APYT OTHOCHTEIIBHO APYTa BIOIb OCH
HaNpsDKEHUH?

16. Kak mo caBUTY BXOAHBIX XapaKTEPUCTHK TI'epPMaHHCBOIO M KPEMHHEBOTO TPAaH3WCTOPOB OIICHUTH pasHUIY B
IIMPUHE3APEIICHHO 30HBI?

17. Ilouemy 00acTb p-n-nepexoja Ha3bIBalOT 00EIHEHHBIM CII0EM?

18. Uro Takoe 6apbepHast eMKOCTB P-II-Iepexo/ia ¥ KaKOB MEXaHH3M ¢ BOSHHKHOBCHHS?

19. Kak u3meHsercs BelnuunHa 6apbepHON EMKOCTHU P-II-IIEPEX0/1a B 3aBUCUMOCTH OT OOPATHOTO CMEIEHHs?

20. Hapwucyiite rpahuk H3MEHEHHUS INIOTHOCTH 00BEMHOT0 3apsia AT PE3KOro U INTAaBHOI'O P-T-IEPEXO/I0B.

21. Yro takoe nquddy3uoHHas EMKOCTb P-II-IIEpeXo/ia U KaKOB MEXaHU3M €€ BOSHUKHOBEHUS?

22. KakoBa npuposa TyHHelnbHoro 3¢ dexra?

23. Kak pacCUUTBIBAIOTCS TYHHEIIBHBIC TOKH Yepe3 p-N-TMepexol] PU PaBHOBECHH?

24. Kak paccuuTBIBaeTCs TOK Yepe3 TYHHENBHBIN MO IPH Iojjade 00paTHOTO CMeIeHHs ?

25. Kak paccuuThIBaeTCs TOK Yepe3 TYHHEIBHBIN MO IPH MPSIMOM CMEIICHHU?

26. KakoBBI OCHOBHBIE OCOOCHHOCTH BOJIBT-aMIIEPHON XapaKTePUCTHKN TYHHEJIBHOTO Aroaa’?

27. OOBSACHUTL IPUYMHY BO3HUKHOBEHUS HOTO-3.11.C.

28. 3anmcaTh ypaBHEHHE ISl TOKOB Yepe3 JOTORIEMEHT /sl PA30MKHYTOMU IIETTH B TEMHOTE.

29. 3anucaTh ypaBHEHHE JUIs TOKOB Yepe3 (POTOdIEMEHT A1l pa30MKHYTOMH 1IN MTPU HAJTMYUH OCBEIICHUSL.

30. BeiBecTH OCHOBHOE YpaBHEHHE TIOJIYIPOBOJIHUKOBOTO (poTOAIEMEHTA.

31. Ilony4nTs BBIpaskeHHs JUI HAMPsKEHUs U TOKa uepe3 Harpysky (orosnemMeHTa.

32. TToyemy (pOTOTOK U TOK KOPOTKOI'O 3aMbIKaHUS PaBHbI IPYT APYTy?

33. KakoBa CBsI3b MEX/ly HANPSHKEHUEM XOJIOCTOTO X0/[a U IJIOTHOCTHEO MMOTOKA M3ITy4CHUS ?

Tunoso# TecT:

1) YcnoBus nenokanu3anyy 3JIeKTPOHOB B METalIax

a) BricoTa noteHnuansHoro 6apbepa B KpUCTANIE A0/DKHA OBITh HIKE YPOBHS BaJICHTHOT'O JJIEKTPOHA B U30JIMPOBAHHOM aTOMeE
0) BricoTa nmoTeHIManbHOro 6aphepa B KpUCTaILIE JODKHA OBbITh BBIIIE YPOBHSI BaJICHTHOI'O AJIEKTPOHA B U30JMPOBAHHOM aTOME
2) Yem HUKE PACMONIOKEH YPOBEHb BAJIGHTHOTO 3JICKTPOHA, TEM

a) MIMpe 30Ha Pa3peIIeHHbIX 3HAUCHUH YHEPTUU

0) y)Xe 30Ha pa3pelICHHbIX 3HAYCHUH SHEPTUU

3) Hanuuue BepxHEl SHEPreTHYECKOM 30HbI, KOTOpasi 3aM0JIHEHA JIMIIb YACTUYHO, MPUCYIIES

a) MeTajuiaM

0) AMDIIEKTPUKaAM

B) MOJIYIIPOBOTHHUKAM

6.3. TunoBble KOHTPOJIbHbIC BOIIPOCHI U 3alaHUsA AJIA l'lpOMe)RyTO‘lHOﬁ aTTreCranuu

Bonpocsr k sk3ameny:
1. 30HBI pa3pelIeHHbIX 3HAYCHHUI SHEPTUU B KPUCTAJLIC. 3aNIOJIHEHUE 30H 3JICKTPOHAMHM M JICJICHUE TNl HA METAJLIbI, AUAJICKTPUKU 1

MIOTYTIPOBOAHUKH

2. CoOcTBEHHBIE MONYTPOBOIHUKH. JIOKAIbHBIC YPOBHH B 3aMPEIICHHOMN 30HE

3. Oynkuus pacnpenenenus B cratuctuke Oepmu-/upaka. OyHKIWS IUIOTHOCTH COCTOSIHUN

4. KoHueHTpamus 31eKTPOHOB U ABIPOK B IMOIYIPOBOIHUKAX

5. Tonoxenue ypoBHs depMu 1 KOHIIEHTpAIHS CBOOOHBIX HOCUTENEH 3aps/ia B COOCTBEHHBIX MTOJTYIPOBOIHUKAX

6. CTaTHCTHKA DJIEKTPOHOB B MIPUMECHBIX IOTYIPOBOJHHUKAX: JTOHOPHBIN TTOTYIPOBOTHHK

7. CTaTuCTHKA DJEKTPOHOB B MPUMECHBIX MOMYMPOBOJHUKAX: AKIENTOPHBIN MOMTYIPOBOTHUK. 3aKOH AeUCTBYOMMX Macc. CHIIBHO
JIETHPOBAHHBIE MOTYTPOBOAHUKH. KoMIIeHCHPOBaHHBIE OMYIIPOBOIHUKH

8. CtaTtucTrKa 3JIeKTPOHOB B MeTaliIax

9. TloBepXHOCTHBIH MMOTEHIMAIBHBIH Oapbep Ui 3JCKTPOHOB B MeTauie (pabota Beixoga). dopmyria i IJIOTHOCTH TOKa
TEPMO3JICKTPOHHOM 3Muccuu (popmyra Puuapacona-/lemmena)

10. 3¢ dexr IloTTKH. ABTOIIEKTPOHHAS SMHCCHS

11. ®OTO311EKTPOHHAS SMHCCHSL: OCHOBHBIE 3aKOHOMEPHOCTH, IIPOLECChI, KBAHTOBBIH BBIXO],

12. ®OTO311EKTPOHHAS SMUCCHS U3 METaII0B. DOTOIIEKTPOHHAS] SMUCCHUS U3 TIONYIPOBOIHUKOB U IUAIEKTPUKOB

13. BropuuHas 31eKkTpoHHas sMuccHst. DOTORIEKTPOHHBIH YMHOXKHUTETb

14. BakyymHublii auof. TpexanektpoaHas 1ama (TPHO.T)

15. PaBHOBeCHBIE 1 HEPAaBHOBECHBIE HOCUTEINH 3apsiia. BpeMs ®HU3HM, CKOPOCTH TeHepaluy U peKOMOMHAIINK HOCHTENeH
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3apsana
16. YpaBHEHHE HENPEPBIBHOCTH

17. ucddysus u npeii HepaBHOBECHBIX HOCHTENEH 3apsina. DddekTHBHEIH KodhhurmenT quddy3mm

18. CranmonapHoe pacnpesieneHue HocuTeNell 3apsa 3a cioeM reHepannuy MaKkcBeTOBCKOE BpeMsl PellaKcaluy

19. KoHTaKT MeTasIa ¢ NOIYNIPOBOJHUKOM. 3alUParOLi CI0H. DHepreTHIECKUE YPOBHU B NIOTYIPOBOJHUKE U METAJLIE
20. BeinpssMiieHHE Ha 3alIMparolleM KOHTAKTe MeTaslla U MOIYIPOBOJHUKA

21. CriocoOsl nonydeHust p-n-nepexona. PaBHOBECHOE COCTOSIHUE P-N-TIepexoa

22. bapbepHas eMKOCTb P-n-Iiepexona

23. Toku, NpoTEKarOIINE Yepe3 p-N-Iepexo]

24. TyHHENnbHbBIE TUOBI

25. TpuHiun paboThl OUMOISPHOrO TPAH3UCTOPA

26. ITapameTps! OUNOISIPHBIX TPAaH3UCTOPOB

27. BeIX0O[HbIE XapaKTEPUCTUKU TPAH3UCTOPOB. CxeMa ¢ 00IUM SIMUTTEPOM

28. CTpyKTypa MeTaul-1u3J1eKTpuK-11oaynpoogauk (M/II-cTpykTypa)

29. YcTpoicTBO U MPUHIUI PaboThI IoneBoro Tpanzucropa M/II-cTpyKTypbl.

30. IToneBble TPAaH3UCTOPBI C YIPABJISIOIIUM P-N-IIEPEXOIOM.

31. Buyrpennuii porosddexr B nonynpoBogHukax. JlunelHas u kBagpaTH4Hasi peKOMOUHALIMS.

32. ®OTOo3IEKTPUYECKUE CBOICTBA pP-n-Iiepexoa.

33. OcHOBHOE ypaBHEHHE MOIYIPOBOJHUKOBOTO (POTOICMEHTA.

34. Vpasuenue a1t BAX nonynpoBoaHUKOBOTO (hoTonpreMHuKa, paboTaroIero B GoToauoIHOM pexUMe.

6.4. Kpurepun oneHuBaHus

KpuTtepuu ornieHnBanus cobece/10BaHuUs Ha JICKIHH:

OTMeTKa «3aYTE€HO» BBICTABISIETCS 00yJaroLeMycs], 3HAIOIIEMy IIPOrpaMMHBIM MaTepuall, TPaMOTHO U 10 CYLIECTBY H3JIararomemy
€ro, KOTOpBIH HE JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC.

OTMeTKa «HE 3a4TEHO» BBICTABIISIETCS CTYJCHTY, KOTOPBIH HE 3HAET 3HAUMTEIBHOW YacTH MPOrpaMMHOr0 Marepualia, JOIMyCKaeT
CYIIECTBEHHBIE OITUOKH.

ITpoMexyTo4Hast aTTeCcTalys IPOBOIUTCS B JIBA Tala: TECTUPOBAHHE U IK3aMEH.

Kputepuu onieHnBaHus Tecra:
Ha nepBom 3Tamne cTyeHT IpOXOIUT TECT, KOTOPBIM MPOBOIUTCS B KOHIIE MOCIEAHEN JIEKIHH.

Tect - cucrema CTaHIAPTU3MPOBAHHBIX 3aJaHUM, MO3BOJIAIOIIAS aBTOMATH3HPOBATH MPOLEAYPY H3MEPEHHs YPOBHS 3HAHUH U
yMeHUi o0y4aroiierocs. BaxkHEeHIIUMH JOCTOMHCTBAMH TECTOB SIBJISFOTCS:

1) 5KOHOMUSI BpEMEHH NP ENoAaBaTeNs

2) BOBMO>KHOCTb IIOCTAaBUTh BCEX CTYJECHTOB B OJMHAKOBBIE YCIIOBHS

3) BO3MOXKHOCTh Pa3pabOTKH PaBHOLCHHBIX 110 TPYIHOCTH BapPUAHTOB BOIPOCOB

4) BO3MOXXHOCTb IPOBEPUTH OOOCHOBAHHOCTh OLICHKH

5) yMmeHblleHHE CYOBEKTMBHOTO TIOAXOJa K OLEHKE IOATOTOBKM CTYAEHTa, OOYCIOBICHHOIO €ro HHIUBHIYaJbHBIMU
0COOEHHOCTSAMHU

CTyzmeHT OTBe4aeT Ha BOMPOCHI TECTa BO BpeMsl MPOBENEHHMs JIEKLUHOHHOIO 3aHATUS. Bcero BompocoB B Tecte 64. Kpurepwmii
OLICHUBAHMS TECTa: KaXbIH MpaBUIIbHBIA OoTBeT — 0,5 Oamia. MakcumanbHOe KonudecTBO 0aimioB — 32. UtoObl TecT ObLT 3auTeH,
CTYCHT JIOJbKeH HaOpaTh MuHuMyM 20 6aiioB. Eciu Tect "He 3auTeH", TO 710 BTOPOro 3Tara 3K3aMeHa CTY/ICHT He JOIMYCKaeTCs.

Kpurepnu orieHMBaHUs YK3aMEHa:

Ha BTOpoM JTame NpoMeXYTOYHOW arTecTall — OK3aMEHE CTYIEHT OTBEYaeT Ha BOMNPOCH OSK3aMEHAIIMOHHOTO Owujera.
DK3aMCHAIMOHHBIA OMJIET COACP)KUT JIBa TEOPETUUECKUX BOIMpPOca. BpeMsi mOAroTOBKHM K OTBETY Ha BOMPOChI Ouiera — 60 MHUHYT.
Bo Bpemst MOArOTOBKHM MOKHO MCIOJB30BaTh CHPABOYHBIC MaTepualibl. MakcuMallbHbIH OaJl1 32 OTBETHI Ha BOMpPOCk! Omiera — 90
6aoB.

Kpurepun orieHHBaHUS TEOPETUYECKUX BOIIPOCOB:

XapakTepucTUKN OTBETA:

1) OTBerrmin Ha oba Bompoca OmileTa, BOCIPOM3BEIS COOTBETCTBYIOIINE MAaTEMAaTHYECKUE BBIKIAJKH M JIOTMUECKHUE PACCyXKICHHUS,
CTYJICHT NMPaBUJILHO 0OOCHOBBIBACT MPUHSATHIC pelieHus. Bo3MokHbI HecyiecTBeHHbIe omuoku (80-90 6amios).

2) CTyneHT TBEpAO 3HAET MaTepHaj, TPAMOTHO U IO CYLIECTBY HM3JIaraeT €ro, HO MPH 3TOM JOMYCKAIOTCs HErpyOble OMMOKH IpH
BBIBOJIC (hOPMYJT MIIH OTCYTCTBHE HEKOTOPBIX 3JIEMEHTOB BbIBO/IA (65-80 Oaios)

3) 3HaeT «TeOpEeTHUECKUi MUHHUMYM», T.€. OTBEYACT HA BOMPOC 0A30BOrO YPOBHS M 3HACT OCHOBHBIC MOHSTHS, COOTHOIICHUs (0e3
BBIBO/Ia), HA3BaHUE U PU3HUUCCKUI CMBICI BEJIMYHUH MO APYTHM BOIPOCOB Omera (45-65 6aion)

4) He moxer oTBETHTH Ha Borpoc 6a3zoBoro ypoBHs (0 6aios).

[lpn monmBeneHWM WTOTOB YYMTHIBAIOTCS PE3YAbTATBHl TEKymled aTrectanuy. [lomydeHHBIE 3a TEKYIIYIO aTTECTaluio OaJuTbl
CYMMHPYIOTCS ¢ OaJUIaMH, TTOTY4EHHBIMH 33 KK 3Tall IPH MPOXOXKISHUH ITPOMEKYTOYHON aTTeCTALUH.

Kpurepnn orieHHBaHUS YK3aMeEHa:

0-64 6ayuIoB - HEYIOBJIETBOPUTENEHO (2);

65-89 0aioB - yIOBIETBOPHUTEIBHO (3);

90-111 GamoB - xopomio (4);

112-132 6amioB - oTauyHO (5).
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7. YYAEBHO-METO/IMYECKOE 1 UTHO®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIUIIJIMHBI (MO YJIS)

7.1. PexomeHayemasi JiuTepatypa

7.1.1. OcHoBHas1 JlUTEpaTypa

ABTOpBI, COCTABUTENIN 3arnaBue WznarensctBO, ron| Pecypc
JI1.1 |Bnagumupos I'. T'. Dusuka NOBEPXHOCTH TBEPABIX TEI Cankr- [lerepbypr 3bC
(https://e.lanbook.com/book/168884) : JIans, 2021
JI1.2 |Tposn II. E. TreproTenbHas SIEKTPOHUKA: yaeOHOEe ITocodne Tomck : Tomckuit 3bC
(https://biblioclub.ru/index.php?page=book&id=208664) roCyJapCTBEHHBII
YHHBEPCHTET
CHCTEM
YIIpaBJICHUS U
PaMOdIIEKTPOHUK
u, 2006
JI1.3 |dassioB B. H. TBepaoTenbHas AIIEKTPOHUKA: ydeOHOe rmocodue Tomck : TYCVYP, 3BC
(https://biblioclub.ru/index.php?page=book&id=480529) 2013
7.1.2. JlonioJHUTE/ILHAS JIUTEPATYpa
ABTOpBI, COCTABUTENHN 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 |Mapuenxo A. JL., ONEeKTPOTEXHUKA U 3JIEKTPOHUKA: yIEOHUK Mocksa : OO0 OBC
Onanuwmii 1O. . (http://znanium.com/catalog/document?id=192217) "Hayuno-
M3JaTENbCKUI
uentp UHOPA-
M", 2015
7.1.3. Meronuueckue pa3padoTku
ABTOpBI, COCTABUTEIIN 3arnaBue WznarensctBo, ron| Pecypc
JI3.1 [Yepnos B. M. JlaGopaTopHbIH NPaKTUKYM 10 (PU3UUECKUM OCHOBAM IJIEKTPOHUKH: [UensaOuHCK : OBC
yueOHOe rocodue WznarenbcTBO

(http://library.csu.ru/rbooks2/view2? code=local/007721/chernovvm) |YensOuHcKOro
roCyJIapCTBEHHOT O

YHUBEPCUTETA,
2015
7.2. Ilepeuens pecypcoB HHGOPMAIIMOHHO-TEJIeKOMMYHUKANIMOHHOI ceTH "MHTepHer"
D1 |Jlawp [DOnexTpoHHBId pecypc]: anekTpoHHO-OMOnmuoreunas cucrema (OBC) / wspmarensctBo Jlaws. - URL:
http://e.lanbook.com/

32 |YHuBepcureTckas OMOMMOTEKa OHJIAWH [DJNEKTPOHHBIM pecypc]: 3nmekTpoHHO-OmOmuoteuHas cucrema (OBC) / OO0
Hupexrmenua [TaGmummnr. - URL: http://biblioclub.ru/

33  [IOpaiiT [DnekTpoHHbIN pecypc]: 3aekTpoHHOo-0nbmunoreunas cucrema (ObC) / mzparenscro FOpaiit. - URL: https://urait.ru/

94 |Znanium.com [DnekTpoHHBIN pecypc]: anekTpoHHo-0ubnnoreuHas cucrema (ObC) / Hayuno-uznarensckuii ientp MHOPA-
M. - URL: http://znanium.com/

D5 |[eLIBRARY.RU [DnektpoHHbIi pecypc]: dnekTtpoHHas OubOnuoteka / Hayd. oasnekrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 llepevyeHb nHGOPMAIUOHHBIX TEXHOJIOTHA

7.3.1 [IporpaMmmHoe oGecnieyeHune

MS Office365

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 llpodeccuonanbuble 6a3bl JAHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. DnekTpoHHbIN Kataior HaydHoi Oubimoreku Yenl'Y [DnekTponHsli pecypc] : 06a3a manHbix / YensO. roc. yH-T. — YensaOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypraims
American Physical Society : caitit. — URL: http://journals.aps.org/about — 3. amrn. — Pexum pocTyma: TONBKO W3 ceTH
yHHUBepcuTeTa. — TeKCT : AIeKTPOHHBIH.
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3. Web of Science: mynapTumicuuiminHapHas pedeparuBHas 0a3a gaHHbIX / kommanust Thomson Reuters. — Pexxum mocryma: mist
3apeructpup. nonp3oparene Yenl'V. — TEKCT : aMeKTpOHHBIN.

4. Scopus: pebdepatuBHas 6a3a manaeix / Elsevier BV. — URL: http://www.scopus.com/ — f3. aHri. — Pexxum pmoctyma: mis
3apeructpup. nonp3oparenei Yenl'V. — TEKCT : 3neKTpOHHBIN.

5. Springer Link: [caiiT]. — URL: http://link.springer.com/ — fI3. anrn. — Pexxum nocryna: i 3apeructpup. nons3osateneid Yenl'yY. —
TeKcT : 2EKTPOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIVIMHBI MOAYJIS)

HJ'IH peamm3ani JUCHHUIIIIMHBI UCIIOJIB3YHOTCA y‘IC6HI>IC AyAUTOPpUN JIs1 IIPOBCACHUA 3aHATUH JICKIIUOHHOI'O TUIIA, AJIA IPOBCACHUS
3aHIATUI CCMHUHApPCKOIro Tulia, AJd IMPOBCACHHSA TIPYNIOBbBIX W HWHAWUBHUAYAJIbHBIX KOHCYJ’IBTaHHﬁ, UL TCKYHICTO KOHTPOJIA H
HpOMe)I(yTO‘{HOﬁ aTTeCTallly, a TAK)XKC ayAUTOPUU I CaMOCTOSITEIIbHOM paGOTBI.

VYueOHblE ayIUTOPUM YKOMIUIEKTOBAaHBbl —CHELHMAIM3UPOBAHHOM MeOEeIbl0 M TEXHHYECKMMHU CpPEACTBaMH OOYdYeHHS -
MYJIBTUMEIUHHBIM 000pYy0BaHUEM (3KpaH, HOYTOYK, IPOEKTOP, KOJOHKH).

Jlnist nmpoBeneHns 3aHATHH JIEKIMOHHOTO THIIA MPEAJIaraloTcst Habophl AEMOHCTPAIMOHHOTO 00OPYIOBaHUS M y4eOHO- HarJIsJHBIX
1ocoOuii (MyJIbTUMEIUIHBIC IPE3EHTALINH).

JlabopaTopHbie 3aHATHS MPOXOIAT B ydeOHOW JIabOpaTOpUM paHOCIEKTPOCKONMH M (YU3NYECKOH AIIEKTPOHUKU (ayauTopus 129
y4ueOHbIi kopiryc Nel). MaTtepuanbHoO - TeXHHUECKOE oOecIiedeHue IPUBEACHO B acnopTe JabopaTopu.

Jns camocTosTeIbHOH paboThl CTyAEHTa HCHONB3YIOTCS aynuTopust Ne205 - uuraneHbiil 3am Ne3 (yueOnblii kopmyc Nel) u
aynutopust Ne206 - 37eKTpOHHBIA YMTaNbHBIM 3ail (cenuaau3upoBaHHBIN MeaualeHTp) (yueOHbIH koprmyc Nel), ocHalieHHbIE
IIEPCOHANBHBIMU KOMIBIOTEpaMU, MYJIbTUMEIUIHON ammapaTypoil. B aymuropusx obecneyeH AOCTYI K Pa3IUYHON CIPaBOYHOH
JIUTEpaType, SHIUMKIONEAUM, OubarorpadueckuM U MOJTHOTEKCTOBBIM 06a3aM JaHHbBIX, HH(POPMALMOHHBIM pecypcaM «VIHTepHeT.

9. METOAWYECKHUE YKA3AHUS VIS OB YUYAIOIIMXCS 10 OCBOEHMIO JMCIUILINHEBI (MOIYJIS)

OcBoenue conepkaHus yueOHOH AUCHUITMHEL « Du3uuecKas JIeKTPOHHUKa) OCYLIECTBISETCS Ha JEKLHAX, 1a00paTOPHBIX 3aHATHIX
1 B IIPOLIECCE CAMOCTOSATENbHON YUeOHO! NesITeNIbHOCTH CTYAEHTOB.

Jlekmy COCTaBISIOT OCHOBY TEOPETHYECKON TIOATOTOBKU CTYIAEHTOB C LENbI0 MOHMMAaHUS HMH CYLIIHOCTH JMCLMIUIMHBEL.
JlekMOHHBIE 3aHATUSI TOCBAILIEHBI PACCMOTPEHHIO KJIIOYEBBIX, 0a30BBIX IONOKEHUI AMCHUIUIMHBL U Pa3bICHEHHIO y4eOHBIX
3aJaHuM, BBIHOCHMBIX Ha CaMOCTOSITEJIbHYIO NpPOpaboTKy. B Xome JEeKUMOHHBIX 3aHATHH HY)KHO KOHCHEKTUPOBATh YueOHBII
Matepual, o0paiaTh BHUIMaHUE HA KaTeropuu, GOpMYIHPOBKH, PACKPIBAIOIINE COAECPKaHHE TEX WIN UHBIX SIBICHUM U IPOLECCOB,
3aJaBaTh NPENOAaBaTEII0 YTOUHSIOINE BOIPOCH C LIEIbI0 YSICHEHUS TEOPETHYECKUX MOI0KEeHUH. JIEKIMN TOKHBI aKTUBU3UPOBATh
MIO3HABATENBHYIO JEATENbHOCTh OOYUYAIOIIUXCs, BBI3BIBATH MHTEPEC K IIOCTaBJICHHBIM MpoOieMaM M HampaBiICHHSM pPa3BUTUS B
npodeccuoHabHON 0051acTH, (GOPMUPOBATh MX MPO(ECCHOHAIBHBIN KPYro3op, aHAIMTHYECKUE KAaueCTBa, TBOPYECKUN MOAXOM K
M3Y4EHHUIO AWCLUIUIMHBL, ONpENessITh HANpaBICHUS NajJbHEHIIEro CaMOCTOATEIbHOTO M3YYEHUS M NMPAKTUYECKOrO OCBOCHHS B
JaHHOW oOnact. M3nokeHue marepuana JIeKIMHA JOJDKHO HOCHTH IMPOOJIEMHBIM, WHHOBALIMOHHBIA XapakTep, CHOCOOCTBYIOLIMIA
(GOpPMHUPOBAHMIO ¥ DPA3BUTHIO COOTBETCTBYIOLIMX KoMmmnereHuuil. IlpemonmaBatenio HEOOXOAMMO OMNMpPAThCS HA  OCHOBHYIO
JIUTEPATYPY, NPEACTABICHHYIO B pa0doueii mporpaMMe JaHHOM JUCHMIUIMHEL, a TAK)KE Ha ydeOHbIC TTOCOOMSI, MOHOrpa(uu, HAyYHbIC
CTaTbhU M NEPHOIUUECKIE U3JAHUSI U3BECTHBIX CHEUAIICTOB B JAHHOM 00JacTH.

JlaGopaTopHble PaboOTBl NpenHa3HAUYEHbI IJIsi MPUOOPETEHUS! OMbITAa MPAKTHYECKOW peaan3aliy IOMY4E€HHBIX TEOPEeTHYEeCKUX
3HAaHMH. YKazaHWs K Ja00paTOopHBIM paboTaM NpopadaTHIBAIOTCS CTYAEHTaMH BO BPEMsI CaMOCTOSTENBHOH ITOIrOTOBKH.
HeoOxomuMelii  ypoBeHb MNOATOTOBKM KOHTPOJNUPYETCS NpernojaBaTesieM Iepel IpoBeaeHHeM JnabopaTopHbIXx pabor. Ha
1a00paTOPHBIX 3aHATUSX CTYACHTHI OBJIAJIEBAIOT MEPBOHAYAIBHBIME NPOQECCHOHAIBHBIMA YMEHUSIMH M HaBBIKAMH, KOTOpBIE B
JaTIbHEHIIIEM 3aKPEIUISIOTCS M COBEPIICHCTBYIOTCS B IIPOLIECCE MPOXOKACHUS YUEOHOM 1 ITPON3BOJICTBEHHON MPAKTHK.
CamocrosiTenpHasi paboTa CTYJICHTOB BKIIHOYAaeT MNpOpabOTKY JIEKIMOHHOTO Kypca, IMOATrOTOBKY K JabopaTopHbIM paboram,
BBINOJTHEHNE BCEX 3asBICHHBIX B padoueil mporpaMMe BHIOB CaMOCTOSTENHbHOH paOoThHl (BBHIIOMHEHHE IOMALIHMX 3aJaHHM).
CamocrosiTenpHas paboTa mpeaycMaTpuBaeT HE TOJNBKO MPOpabOTKy MaTepHajioB JIEKIMOHHOTO Kypca, HO M UX PacCIIUpeHHE B
pe3yibTaTe TMOKMCKa, aHallk3a, CTPYKTYPUPOBAaHHUS M TPENCTABICHHS B KOMIIAKTHOM BHIE COBPEMEHHOW HH(MOpPMAIMU U3 BCEX
BO3MOXKHBIX HCTOYHHKOB. B Xozme caMoCTOsTeNnbHOH paboThl HEOOXOIUMO HM3YYHUTb OCHOBHYIO JIMTEPATYPY, O3HAKOMHUTBCS C
JIOTIOJTHATENLHON JTUTepaTypoil. OueHb MONe3HO J0padaThiBaTh CBOM KOHCIEKT JICKIUH, Jenas B HEM COOTBETCTBYIOIUE 3aITUCU U3
JIUTEPATYPBI, PEKOMEHIOBAHHOM MPETOAaBaTEeNIEeM U MPEIyCMOTPEHHOM paboueli porpaMmMoii.

B ciyyae mpumeHeHHs Tpu O00YYeHHMH AWCHMIUTHHBI 3JEKTPOHHOTO OOY4YeHHS, MUCTAaHLHOHHBIX OOpa30BaTENbHBIX TEXHOJIOTHH
oO0rIeHre 00yJarIUXCs U TPETOaBaTelisi OCYIIECTBISICTCS B PEKHME PEaIbHOTO BpEeMEHU (OHJIAMH-JIEKIWH (BeOWHAPBI), YaThl,
BHJICO-KOH(EPEHIINU U JIp.) WM OTJIOKEHHOTO BPEMEHH (CHCTEMa JUCTaHIMOHHOTO o0ydeHus Moodle, MS Office365, dhopymsl,
9JICKTPOHHAS TI0UTa | Jp.).

Ipu oOydeHHMu NWI] C OrpaHMYECHHBIMH BO3MOXKHOCTSIMH 3J0OPOBBSI DIEKTPOHHOE OOYyUeHHE, IUCTAaHIHOHHBIE 00pa3oBaTeNbHbIC
TEXHOJIOTHH TIPEAYCMaTPUBAIOT BO3MOKHOCTH MpHeMa-Tiepeaady MHGOPMAIy B JOCTYITHBIX U HUX (opMax.

Peanmzanus TUCIUIUIMHBI ¢ IPEMEHEHHEM YJIEKTPOHHOTO 00YYeHHsI, AUCTAaHIMOHHBIX 00pa3oBaTeNbHBIX TexXHoMorul (namnee — 30,
JOT) ocymecTBisieTcss Ha ocHOBaHUM «I10MOKEHHs O peann3alii OCHOBHBIX M JIOMOJHUTEIBHBIX 00pa30BaTENbHBIX MPOrpamMM C
MIPUMEHEHHEM DJIEKTPOHHOr0 OOYYeHHs W JUCTAHIHMOHHBIX OOpa30BaTENBHBIX TEXHONOTHH B (eaepalbHOM TOCyIapCTBEHHOM
Or0PKETHOM 00pa30BaTEIHHOM yUPEKICHUH BEICIIEro 00pa3oBanus «UemssOMHCKHI ToCyIapCTBEHHBIN YHUBEpCHTETY, «[lomoxkenns
0 TIOpSIAKE 3a4eTa O0YJArOIMMHCS TI0 OCHOBHBIM Npo(deccHoHaIFHBIM 00pa30BaTeIbHBIM IPOrpaMMaM BEICIIEro 00pa3oBaHMUs B
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®I'bOY BO «Yenl'V» pe3yapTaTOB OCBOCHHS B OPraHHM3AIMAX, OCYIIECTBIIONINX 0Opa30BATENBHYIO JEATENBHOCTD, YIEOHBIX
IIPEAMETOB, KYPCOB, AUCLUILIMH (MOAY/IEH), IPAKTHUK, JOMOIHUTENBHBIX 00pa30BaTEIbHBIX IIPOrPaMM» MOCPENCTBOM 3IEKTPOHHON
nH(popMaoHHO-00pa3oBatensHo cpensl PI'BOY BO «Uenl'V». B uckmounTensHBIX caydasx ((popc-Makop W T.L) TIpH
peanusany 00pa3oBaTeNbHOM NesTeabHOCTH ¢ npuMeHeHneM D0, JIOT MoryT nprMeHSATh KOMIIOHSHTEI, He BXOJUIIHE B IIepeUCHb
3NIEKTPOHHON HH(OPMALMOHHO-00pa30BATENBHOMN CPEIbI.

10. CIIEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIUITJIMHBI OBYYAIOIIMMHUCSA C HTHBAJIMJTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 310POBbS

OcBoeHHe TUCUUIUIMHBI MHBAIMIAMHU U JIMIIAMHU C OTPaHMYEHHBIMH BO3MOXHOCTSMH 3/I0POBbSI OCYILIECTBIISIETCS C HCIIOIb30BAHUEM
CHEIMATbHBIX TEXHUYECKUX CPEJCTB M TOJI0 HHPOPMALMOHHBIX TEXHOIOTHH, MPEAOCTABIIAEMbIX PECYpCHBIM y4eOHO-METOANYESCKIM
LIEHTPOM 110 00Y4EHHIO WHBAJIMIOB U JIUI] C OTPAaHMYEHHBIMHA BO3MOXKHOCTSIMH 3710poBbs Yenl'VY o 3anpocy oby4aromerocs.

1. MoOunbHble cHenuanbHble TEXHUYECKHE CpEeACTBA Ui JIMIl C HapYIICHWSIMA 3pPEHUS: TOPTAaTHBHBIM KOMIIBIOTED C
BBOJIOM/BBIBOIOM HIpudToM bpaiins ¢ cuntezatopom peun «ElBraile-W14J G2»; HOYyTOykH ¢ pOrpaMMHOM SKPaHHOTO JOCTYIIa
NVDA; 3JeKTpOHHbIC YBEIHYUTEIH JJIs YAAICHHOTO MPOCMOTPA; BUICOYBEIUYUTEIH TOPTATUBHBIC; THMIOIIEED; HUPPOBHIC
JTUKTO(OHBI.

2. MobunbHble ClielMalIbHbIEe TEXHUUYECKUE CPECTBA IS JIUI C HApYLIEHUSIMU CIlyXa: CUCTeMa CBOOOIHOrO 3BYKOBOTO IIOJISI CO
BCTpOeHHOH coBMecTUMOcThio ¢ FM-ycrpoiictBamu; paauokiaccsl «Coner-PCM» ¢ mepenaTunkoM, 3aylIHbIM HHAYKTOPOM U
UHIYKIMOHHON INeTiel; cucteMa MHpOpMaLMOHHAs Ul clabociblanmx nepeHocHas «McTok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JIOKyMEHT-KaMepa; IporpaMMHUPYyEMBbIE CIyXOBBIC arapaThl HHIUBHIYATBHOT'O TIOJb30BAHMUS.

3. AccHUCTHBHBIC WH(OPMALIMOHHBIE TEXHOJOTHMH: MPOrPAMMHOE 00eCHedeHHE SKPaHHOrO IOCTyma ¢ cuHTe3oM peun NVDA;
IIPOrpaMMBbI SKPaHHOT'O YBEJIMYCHUS; TPOrPaMMbI PEUEBOTO CHHTE3a [T KOMITBIOTEPOB U HOYTOYKOB; IIPOrpaMMbl PEYEBOTI'0 CHHTE3a
JUIsi MOOMJIBHBIX YCTPOWCTB; SKpaHHAs KJIaBUATypa; SKpaHHas Jiyma.

[Ipu HeoOxomumocTH Ui OOy4arOMIMXCS C HapyIICHHSAMH 3peHHs Ha pabouymx Mecrax Ui IMPOBENEHHS MPAKTUYECKHX WU
JTa00paTOPHBIX 3aHATHI YCTAHABIIMBAETCS CIICIHAIBHOE MporpaMMHOe obecrieueHue (mporpamMma pedeBod Hauraimu NVDA,
peyeBbIe CUHTE3aTOPBI, KPAHHBIE JTYTIHI).

B yueOHble aynuropun obecrieunBaeTcsi OECHpENSITCTBEHHBIH JOCTYN Jjis OOydYaroONIMXCS WHBAJIWAOB M OOYYaroIIUXCSA C
OIpaHWYEHHBIMH BO3MOXKHOCTSIMHM 370pOBbs. B kakmoil ayauTtopuu, rae oOydaroTcs HHBAIWABI M JHMLA C OTPaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3/10POBBS, MIPEIYyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOIMYECTBO MECT ISl 00YHaIOLIMXCs ¢ YUeTOM HapyIIeHUH uX
3J10pOBBSI.

Jns ocBoeHUs IMCLMIUIMHBI WHBAJIMIAaM M JHMLAM C OrPAaHHYCHHBIMH BO3MOXKHOCTSIMU 310pPOBbSl MPENOCTABISETCS AOCTYN K
[eYaTHBIM UCTOYHUKAM, UMEIOIIUMCS B HaydHOH Oubnunorexe Yenl'V, ¢ mOMOLIbIO ClIEMANBHBIX TEXHUYECKUX CPEACTB; JOCTYI K
AJIEKTPOHHBIM HMCTOYHHMKAM, IPEJCTABICHHBIM B ()OpPME 3JIEKTPOHHOrO JOKyMeHTa B (oHAe HaydyHOH Oubinmorexu YenlY wmm
JIEKTPOHHO-ONOIMOTEUHBIX CHCTEMaX, C MOMOIIBIO CIELHATIbHBIX TEXHUYECKHX M NPOTrPaMMHBIX CPEACTB (pabouee MecTo s
HE3pSIYEero TOJNb30BaTEIsl C MPOrpaMMHBIM OOECIICUCHHEM JKPaHHOTrO A0CTyma ¢ cuHTe3oM peun NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJUIepoM M KiiaBuatypoit Clevy ¢ GONbIIMMK KHOTIKAMHU M C pa3IeistolIei KIaBUIIA HAKIIAAKOM).
Y4eOHO-MeToIMUEeCKEe MaTepHaNbl Ul 00yJalOMIMXCsl U3 YKMCIa WHBAIMAOB U JIMIL ¢ OrPaHHMYEHHBIMUA BO3MOXKHOCTSIMH 3JI0POBbS
MIPEIOCTABIISIOTCS B JOpMax, alaNTUPOBAHHBIX K OTPAHUYEHHUSIM UX 310POBbS U BOCTIPUATHS MHGOPMALHK:

Jns aun ¢ HapyLeHUsIMU 3peHusT:

- B IIeYaTHOM (hopMe YBEITHMUEHHBIM HIPUPTOM,

- B hOopMe BIEKTPOHHOIO TOKYMEHTA,

- B hopme ayauodaiina,

- B eyaTHOM opme mpudTom bpaiins.

Jns avn ¢ HapyIeHUsIMH ciryXa:

- B IIeYaTHOM (opme,

- B (hopMe BIIEKTPOHHOTO JOKYMEHTA.

Jns aun ¢ HapyIeHUsIMU OTIOPHO-ABUTATENILHOTO amnapaTa:

- B IIeYaTHOM (hopme,

- B (hopMe BIIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBIA TIepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA 00 yJaromuxcsl.

Jns vHBaIMIOOB W JUI C OrPaHUYCHHBIMH BO3MOXXHOCTAMH 3JI0POBbSI OCBOCHHE IHCHUIUTUHBI MOXKET OBITh YACTHYHO WIIH
TTOJTHOCTBIO OCYIIIECTBIICHO C MUCIIOJIb30BAHMUEM JIMCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii (Moodle, Adobe Connect Pro u mip.).
B ocBoeHMM OUCHMIUIMHBI MHBAIMAAMH W JMIAMU C OrPaHMYEHHBIMH BO3MOXKHOCTSIMU 3[0POBbSI UCTIONB3YeTCsl MHIMBUAYaJIbHAS
pabota. [lox mHOMBUAYanbHOH paboOTOM moapasymeBaeTcsl ABe (OPMBI B3aMMOAEHCTBHUSI C MperojaBaTelieM: HHAMBUAYyaJIbHAs
yueOHast paboTa (KOHCYJIbTAIMH), T.C. TOMOJHUTEIBHOE Pa3bsICHEHNE YUEOHOr0 MaTepruaia U yriyOJeHHOE U3ydeHHEe MaTepralia C
TeMd OOyJalOImIMMHCS, KOTOpble B OTOM 3aWHTEPECOBaHbl, M WHIWBHIYalbHAS BOCHHTATeNbHas pabora. MHIMBHIYalbHEIE
KOHCYNbTAllMM HANpaBlIeHbl HA WHIVBHAyalIH3allMI0 OOYYSHHS] W YCTAHOBJICHHIO BOCIHTATEIBHOIO KOHTaKTa MEXKIY
IpernogaBaresieM 1 00yJaromnuMcst HHBATUIIOM WIIH 00 YJarOIIMMCS ¢ OTpaHHYSHHBIMHA BO3MOKHOCTSIMH 3JI0POBBSL.

[pu npoBeneHnN MPOLEAYPHl OLIEHUBAHHS PE3YIIbTaTOB 00YICHUSI HHBAUIOB U JIUI] C OrPaHIMYSHHBIMH BO3MOKHOCTSIMH 3JI0OPOBBSI
M0 JUCLUILTHHE OOECIIeUNBAETCS BBINONHEHHE CIEAYIOUINX TOMONHUTENBHBIX TPEOOBAaHWN B 3aBUCHMOCTH OT WHIUBHIYaJbHBIX
0cOo0EHHOCTEH, 00yJarOIIIXCS:
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"be3onacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHUECKH BaXKHBIX 00bekToB" ®I'BOY BO «Henl'Vy»

a) MHCTPYKIUA IO MOPSAKY NPOBEACHUS NPOLEXYPHl OLCHUBAHUS IPEIOCTABISICTCS B JOCTYIHOH (opMe (YCTHO, B IMMCEMEHHOH
¢opme, B mceMeHHO# (hopme mprudrom bpaiins, ycTHO ¢ HCIIONB30BaHUEM YCIIYT CYpAONICPEBOIINKA);

0) moctymHas (opMa HpenocTaBICHHS 3aNaHMIl OIEHOYHBIX CPEACTB (B IedaTHOW Qopme, B IeJaTHOH (opMme yBENNUCHHBIM
mpupToM, B nevyaTHOH (opme mpupToM bpaiing, B (Gopme UIEKTPOHHOrO JAOKYMEHTA, 3aJaHHs 3a4UTBIBAIOTCS aCCHCTEHTOM,
3a7laHMs IPEJOCTABIIAIOTCS C UCTIONB30BAaHUEM CYPIONEPEBOIA);

B) JocTynHas (hopMa IpeTOCTaBICHUS OTBETOB Ha 3aJaHMs (IIMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEPE, MHUCEMEHHO
mpudrom bpaiins, ¢ ucnonp3oBaHUEM YCITYT aCCHCTEHTa, YCTHO).

I1pu mpoBeeHNH NPOIEAYPHI OLICHUBAHUS PE3YIbTATOB O0YUCHUS HHBAIUJIOB ¥ JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/{0OPOBBS
IIPeyCMaTPUBAETCsl UCIOJIb30BAHUE TEXHUUECKUX CPENCTB, HEOOXOAUMBIX UM B CBSI3U C MX MHAUBUYaJIbHBIMU OCOOEHHOCTSIMU.
O1n cpencrBa Moryr ObITh mpemocTtaBieHbl Yenl'Y MM MOI'YT HCIIONB30BAaThCS COOCTBEHHBIC TEXHHYECKHe cpexcrtBa. llpu
HEOOXOJUMOCTH MHBAJIN/AM U JIMIAM C OFPAaHUYEHHBIMH BO3MOXKHOCTSMH 37I0pPOBbS IIPEAOCTABIIAETCS AOMOIHUTENBHOE BPEMS IS
IOATOTOBKY OTBETa Ha 3aJaHusl, IPOLEypa OLEHUBAHUS PE3ylNbTaTOB O0yUYEHUs 110 AUCLHUILIMHE MOXKET IIPOBOIUTLCS B HECKOJIBKO
JTaroB.

IIpoBenenue npouenypbl OLEHUBAHUS PE3YJIbTATOB OOy4YEHMs WHBAIUJOB U JIUI C OFPAHUYEHHBIMH BO3MOXKHOCTSMH 3/10pPOBbS
JIOITYCKAEeTCsl ¢ MCIONb30BAHUEM JTUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTUH.
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