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MHWHOBPHAYKHU POCCUU
\‘) denepanbHOE TOCYIAPCTBEHHOE OFO/KETHOE 00pa3oBaTeIbHOE
@ YUpekAEeHHE BBICIIET0 00pa3oBaHus

«YensOunackuit rocynaperBenHslil yausepcure» (PI'BOY BO «Henl'Yy»)

Pabouas nmporpamMma qucouruinHH " Ou3ndeckas 3JeKTPOHUKA" 10 HAIIPaBICHUIO MOATOTOBKY (criermanpHocT) 10.05.03
"UudopmarrionHas 6€30MacHOCTh aBTOMAaTH3NPOBAaHHBIX CHCTEM" HaIpaBlIeHHOCTH (podmto) crienuanm3anus N 4 cTp. 2
"be30nacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHUECKU BaXKHBIX 00bekToB" GI'BOY BO «Uenl'V»

Conepxanue

1. Ilenu ocBOCHUS JUCIUTLIUHBI

2. Mecro nucuumiunsl B cTpyktype OITOIT

3. Komnerenuuu obyuaroierocs, GopmMupyemMbie B pe3yibTaTe OCBOSHUS JUCIUTUTHHBI
(Momyst)

4. O0BeM TUCIUTUIMHBI (MOTYJIs)

5. CTpyKTypa U coJepKaHue JUCUUILIUHBI (MOIYJIS)

6. @OHJ OLICHOYHBIX CPEACTB

6.1. IlepeyeHp BUIOB OLIEHOYHBIX CPELICTB

6.2. TUNOBBIE KOHTPOJIBHBIE 3aIAHUS U UHBIE MATEPHUAIIBI Ul TEKYILIEN aTTeCTalun
6.3. TunoBbIE KOHTPOJILHBIE BOIIPOCHI U 3aJaHUSA ISl IPOMEKYTOYHOM aTTECTALNN

6.4. Kputepuu onieHuBaHus

7. YueOHo-MeToAn4YecKoe u HHPOopMAIITMOHHOE 00eCTICUeHUE AUCITUTIIIUHBI (MOTYJIs)
7.1. Pexomenayemas nureparypa
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7.3. Ilepeyenb MHPOPMAITMOHHBIX TEXHOJIOTHUMA

8. MarepuanbHO-TeXHUYECKOE 0OecreueHrne JUCIUTUTHHBI (MOTYJIs)

9. MeTonuueckue ykazaHus JUisi 00y4aroIuxcs M0 OCBOCHUIO TUCIMIUIAHBI (MOTYJIs)
10. CiennanbHbIe YCIOBUSI OCBOCHUS JUCIIUTUIMHBI O0YYAIOIIMMUCS ¢ MHBAJTUIHOCTHIO U
OTPaHUYECHHBIMH BO3MOKHOCTSMHU 3/I0POBBS
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MHWHOBPHAYKHU POCCUU
\‘) denepanbHOE TOCYIAPCTBEHHOE OFO/KETHOE 00pa3oBaTeIbHOE
@ YUpekACHHE BBICIIET0 00pa3oBaHus

«YensOunackuit rocynapersenHslil yausepcurer» (PI'BOY BO «Henl'Yy)

Pabouas nmporpamMma qucouruinHH " Ou3ndeckas 3JeKTPOHUKA" 10 HAIIPaBJICHUIO MOATOTOBKY (criermanpHocT) 10.05.03
"UudopmarrionHas 6€30MacHOCTh aBTOMAaTH3NPOBAaHHBIX CHCTEM" HaIpaBlIeHHOCTH (podmto) crienuanm3anus N 4 cTp. 3
"be30nacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHUECKU BaXKHBIX 00bekToB" GI'BOY BO «Uenl'V»

1. HEJIM OCBOEHMA NTUCHUTIINHBI

Henp: OGecneueHue HEOOXOAMMOIO YPOBHS 3HAHUM B 007acTH (DU3UUECKOH 31EKTPOHUKH, HCIONb3YEMbIX HpPU HU3Y4YEHHU
MONTYTIPOBOJAHNKOBOH M BaKyyMHOH JIEKTPOHHKH, IHU(PPOBOH SNEKTPOHHUKH WM HMITYICHOH TEXHWKH, JaTh IPEACTABICHHE O
SIBIIEHUSIX, JIEXKAIIUX B OCHOBE Pa0OTHI 3JIEKTPOHHBIX U HOHHBIX IPUOOPOB, pPabOTAIOIUX B PA3IMUHBIX JUAIa30HAX AJIUH BOJIH.

MHaukaTops!l JOCTHKEHNUS KOMIIETSHIIUN:

OIIK-4.1. O6nanaeT 6a30BbIMU 3HAHUSIMU, IOIYUYEHHBIMU B 00/1aCTU (PU3UKHU U PaS0dIEKTPOHUKY.

OIIK-4.2. JleMOHCTpUpYeT YMEHUS aHAIU3UPOBaTh (PU3UUECKYI0 CYIIHOCTb SIBICHUM M IPOLIECCOB, JIEKAIIUX B OCHOBE
(bYHKIMOHUPOBAHUS MUKPOYIEKTPOHHON TEXHUKH.

OIlK-4.2. ViMeer mnNpakTUYECKHil ONBIT HPUMEHATH OCHOBHbIE (H3MYECKME 3aKOHBI W MOJENIM [ pelleHHus 3ajxad
npodeccuoHaIbHON AESTENbHOCTH.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII

Hukn (pazpem) OITIOIT: b1.0.07

2.1 TpeGoBaHus K NPeABAPHUTEbHON NOAT0TOBKe 00y4al01Lerocs:

MaremaTuueckuii aHaau3

Anrebpa

OU3NIECKUI MPaAKTUKYM

®dusnka

VYueOHas npaktuka (yueOHO-1a00paTOPHBIIl TPAKTUKYM)

Pagnodusmka u 3neKTpOHNKA

Juddepennyanbable ypaBHEHUS

gﬂeKTpoHHLIe MCETO/AbI H3MepeHHI71

DJIEKTPOHUKA U CXEMOTEXHHUKA

JlaGoparopust 31€KTPOHUKH U CXEMOTEXHHKH

2.2 IucuMIIMHbI M MPAKTHKH, 1J15 KOTOPBIX OCBOEHHE JAHHOW AMCHUIIIMHBI (MOAYJ/Isl) HE0OX0IMMO KaK MpeIliecTBYIoIIee:

TexHuveckas 3aIuTa HHPOPMAIUH

HH)KeHepHO-TCXHI/I‘IeCKaSI 3alura I/IH(I)OpMaIlI/II/I 1 TEXHUYCCKUEC CPEACTBA OXPaHbl HAa KPUTHYCCKHU BAXKHBIX 00BeKTax

IIpon3BoCTBEHHAs MPAKTUKA (TIPEIAUIUIOMHAS MPAKTHKA)

TloaroroBka k ciaave u caava roCcy1apCTBEHHOI'O dK3aMEHa

IToaroroBka k IpoLeaype 3aIUThI U 3alIUTa BHILYCKHOM KBAIU(UKAIIMOHHON paboTh

3. KOMIIETEHIIUY OBYYAIOIIEIOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI IMCLIUILJIMHbBI
(MOJLYJIsT)

OIIK-4: CnocoGeH aHAJIU3HPOBATH (PU3NYECKYIO CYINHOCTD SIBJEHHUIl M NPOLIECCOB, Je:KAIMX B 0CHOBE (P)YHKIIMOHUPOBAHMS
MHKPO3JIeKTPOHHOIT TEXHHKH, IPHMEHATh 0CHOBHBIEe (H3HYecKHe 3aKOHBI M MO/eJIH /151 pellleHHs 3a1a4
npodecCHOHATLHON JesiTeTbHOCTH;

3HaTh:

Jus pocrmxenus unpukaropa OITK-4.1: 3nath 6a30Bble NOHATUS, IONYyYEHHbIE B 00J1aCTU (DU3UKU U PaJUO’IEKTPOHUKHU (Oa30BbIe
¢bu3nUeckie TPUHIUIIEI pabOTHI YIEKTPOHHBIX IPHOOPOB, HCIIOIB3YEMBIX B STIEKTPOHHUKE U CXEMOTEXHHUKE).

YMerh:

Jns poctikenus naaukatopa OIIK-4.2: YMeTs aHanu3upoBaTh (PU3NUECKYIO CYIIHOCTh SIBJIEHUH U MPOLECCOB, JEXKAIIUX B OCHOBE
(YHKIMOHUPOBAHUS MUKPOIEKTPOHHON TEXHUKH (IPUMEHSTh 3HAHUA (PU3MUECKHUX IPUHIHUIIOB PabOTHI SIEKTPOHHBIX MPHOOPOB B
cdepe OCyIIEeCTBICHHS CBSA3U M Mepeaadyn JaHHBIX).

Baagern:

Jns noctrxenus uauxatopa OIIK-4.3: BnaneTs HaBbIKaMy IPUMEHEHUS] OCHOBHBIX (DM3MUYECKUX 3aKOHOB M MOJeJIel Ul pelieHus
3a7a4 1po(eCCHOHANBHON JAesATeIbHOCTH (HABBIKAMH HCIIONB30BAaHUS 3HAHMN (DM3UUECKUX NPHHIUIIOB PaOOTHI 3JIEKTPOHHBIX
npuOOPOB VIS peLIEHUs] KOHKPETHBIX 3a]a4 MPOPeCCUOHANBHOM AeATeIbHOCTH).

© OI'BOY BO «Ueal'Vy»




\v denepanbHOE TOCYIAPCTBEHHOE OFO/PKETHOE 00pa3oBaTeNbHOE
YUPEKICHHE BBICIIETO 00pPa30BaHMUs

«YensOunckuii rocynapctBenHslii yausepcute (PI'BOY BO «Uenl'Yy)

MHHOBPHAYKHM POCCHUA

Pabouas nporpaMma TuCHUILIMHBI "DU3ndeckas 2JIEKTPOHUKA" 10 HANPABICHHUIO MOAroTOBKH (cnienuaibHocTH) 10.05.03

"UudopmarronHas 0€30MacHOCTh aBTOMAaTH3MPOBAaHHBIX CHCTeM" HampaBlieHHOCTH (mpodmito) crienuanm3zanus N 4 cTp. 4
"be30nmacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHUECKU BaXKHBIX 00bekTOB" GI'BOY BO «Uenl'V»

B pe3yabTarte 0cBOeHMS IMCUUIIIMHBI 00y4Yaromuiics 10/KeH

3.1{3narb:

3.1.1

6a3oBbIE TCOPETUYCCKUC 3HAHUA 110 AUCHUIIIINHE «Duznueckas DJICKTPOHUKAY

3.12

6a30Bble (HU3MUECKUE IPUHIUIIBI PAOOTHI HIEKTPOHHBIX IPHOOPOB, UCTIONB3YEMBIX B DJIEKTPOHHUKE M CXEMOTEXHHKE.

3.2({Ymerh:

3.2.1|ucnonp30BaTh 3HAHUS 1O paznery «Puszndeckast HIEKTPOHUKAY,

322

nepeaadu JaHHbIX.

NPUMEHATH 3HAHHUS (PU3MUECKUX NPHHLIMIIOB PabOTHI DJIEKTPOHHBIX NMPHOOPOB B cdepe OCYIIECTBICHUS CBS3H H

3.3|Baaners:

3.3.1|HaBBIKOM pelIeHHs KOHKPETHBIX 3a1a4 pagro(u3uKy;

332

KOHKPETHBIX 3a1a4 HpO(i)eCCI/IOHaJIbHOP'I JACATCIIBHOCTH.

HaBBIKAMH HCIIOJIB30BAHMS 3HAHUH (M3WYECKUX NPHHIMIOB pPabOTHl 3JIEKTPOHHBIX NPHOOPOB ISl PELICHUS

4. OFBEM JUCLUIIMHBI (MOIY.I5)

OOwas TpyooeMKoCTb 43ET

Yacos 1o yueOHOMY 11any: 144
B TOM YHCIIE:

ayIUTOpHBIC 3aHATHUS: 68 9K3aMeHbI 7

caMmocTosTeNbHas padora: 29
4acoB Ha KOHTPOJb: 36
KOHTaKTHas pabota: 79

HKP: 11

Bunap! koHTpOJIS B cemecTpax:

5. CTPYKTYPA U COAEP KAHUE JTUCHUIIJIMHBI (MOAY JIsI)

Kon
| SAHATHSA

HaumeHnoBaHue pa3/iesioB U TeM /BU 3aHATHS/

Cemectp
[ Kvne

Yacos

Jlutepartypa

Pazgen 1. OcHoBbI 30HHOH Teopun. CTaTHCTHKA 3J1€KTPOHOB M JBIPOK B
MOJIYNIPOBOTHUKAX

1.1

OHepreTnyeckue  YpOBHM  OJJIEKTpOHA B H30JMPOBAHHOM  aTOME.
O6o001mecTBIICHHE 3IEKTPOHOB B KpHCTa/lle. 30HBI Pa3pelICHHBIX 3HAUCHHH
SHEPIHMU B KPUCTaIe. 3alojJHEHHE SHEPreTUYeCKUX 30H DJIEKTPOHAMH U
JIeJIEHUE TeJl Ha METaJUIbl, IUDIEKTPUKY U MOIYIPOBOJIHUKU.

CoOcTBeHHBIE  MONYyNpoOBOAHUKHU. [loHsTe o0 gblpkax. IIpumecHble
HONYNPOBOAHUKY. JIOKanbHBIE YPOBHHM B 3alpellieHHOH 30He. DyHKuus
pacnpenenenus B cratuctuke @epmu-upaka. OyHKIUS IUIOTHOCTH
COCTOSTHHI.

KoHueHTpanys 31€KTpOHOB M JBIPOK B IOJYNpoBOAHMKAX. IlonoxkeHue
ypoBHI DepMH U KOHIIGHTpalMs CBOOOJHBIX HOCHTENEH 3apsima B
COOCTBEHHBIX INOMYHNPOBOJHMKAX. CTaTUCTHKA 3JIEKTPOHOB B IPHUMECHBIX
HOJIYNIPOBOAHUKAX. JloHOpHBIi MOJIYIIPOBOJHUK. AKuenTopHsli
HONYNPOBOAHUK. 3aKkoH JeHcTByrommx Macc. CHIBHO JETMPOBAaHHbBIE
nonynpopofgHukd. KommeHcupoBaHHble — HONyNpoBOAHUKHM. CraTUCTHKA
AJIEKTPOHOB B MeTayuiax. /JIex/

10

JI1.1J11.2 J11.3 J12.1
JI3.1
0132033 2455

1.2

[IpopaboTka nexunoHHOro marepuaina. IloaroroBka u opopmiieHHE OTYETOB
1o J1a00paTOpHBIM paboTam.

30HBl pa3peUIeHHBIX 3HAYEHWH SHEPruM B KPUCTAUIE. 3alloJIHEHHE
9HEPreTUUYECKUX 30H 3JIEKTPOHAMU U AEJCHUE TeJ Ha METaJlIbl, AUNIEKTPUKU
U ITOJTYIIPOBOIHUKH.

CobctBennple  nomynpoBoaHuku. [lonatme o  gpipkax. IlpumecHsie
MOJIypoBOAHUKU. JloKanbHBIE YpPOBHM B 3ampemieHHod 3oHe. DyHkuums
pactipenenenus B craructuke @Pepmu-upaka. DyHKIUS IUIOTHOCTH
cocrosaHuil. KoHLEeHTpauusi 3J€KTPOHOB M JBIPOK B MOJIYNPOBOJHMKAX.
IMonoxxenne ypoBHs: depMu 1 KOHLIEHTpPAIHsI CBOOOTHBIX HOCHTENEH 3apsa B
C06CTBCHHI)IX MOJTYyIPpOBOJHUKAX. CTaTI/ICTI/IKa 3JICKTPOHOB B INPHUMECHBIX
MOJYNIPOBOJHUKAX. 3aKOH JeHCTByromuX Macc. HeBbIpoKIeHHBIE U
BBIDOXKACHHbIE  MONynpoBogHHMKU. Crnab0 ¥ CHIBHO  JIETMPOBAHHbBIE
MoJynpoBogHUKH. KoMieHcupoBaHHbIe TIOJTyTIPOBOTHUKH. Crartuctuka
AJIEKTPOHOB B MeTayuiax. /Cp/

JI1.1 J11.2 J11.3 JI2.1
JI3.1
01323324055

© ®I'BOY BO «Henl'V»




YUPEKICHHE BBICIIETO 00pPa30BaHMUs

MMWHOBPHAVYKHM POCCHUH
@y denepanbHOE rocyIapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOE

«YensOunckuii rocynapctBenHslii yausepcute (PI'BOY BO «Uenl'Yy)

Pabouas nporpaMma TuCHUILIMHBI "DU3ndeckas 2JIEKTPOHUKA" 10 HANPABICHHUIO MOAroTOBKH (cnienuaibHocTH) 10.05.03

"UudopmarronHas 0€30MacHOCTh aBTOMAaTH3MPOBAaHHBIX CHCTeM" HampaBlieHHOCTH (mpodmito) crienuanm3zanus N 4 ctp. 5

"be30nmacHOCTh aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHUECKU BaXKHBIX 00bekTOB" GI'BOY BO «Uenl'V»

1.3 Omnpenenenue KOHTAaKTHOH Pa3sHOCTH MOTEHIUAIOB MEXIY HONTYIIPOBOAHUKOM 7 JI1.1 J11.2 J11.3 JI2.1
W METaJJIOM. JI3.1
W3yueHue BBIIPSIMIAIOIIETO JICHCTBUSA 3JIEKTPOHHO-IBIPOYHOIO MEpexosa 0132335455
/J1ab/

Pa3zpen 2. IMHuCCHOHHAS JIEKTPOHUKA. DJIEKTPOHHBIE JIAMIIbI

2.1 IloBepXHOCTHBIM HOTEHIMANbHBIM Oapbep I 3IEKTPOHOB B MeETalle. 7 JI1.1 J11.2 J11.3 JI2.1
Tepmoonexktponnass osmuccusa. Dopmyna Puuapncona—/lemmena s JI3.1
IUIOTHOCTH  TOKAa  TEPMORIEKTpOHHOH  smuccuu. Odbdexkr  IorTku. 010323324055
ABTODNIEKTpOHHAsT dMHUCCHS. (DOTOIIEKTPOHHAST OMHUCCHS M3 METAJUIOB,

MOJIyIPOBOJHUKOB M JMAIEKTPUKOB. BTOpHuHas 31EKTpPOHHAs 3MHUCCHSL.
®D0T0271eKTPOHHBIE YMHOKUTEIH.

Bakyymublii guon. OObeMHBI 3apsi M paclpejielleHHe MOTeHIMana B
MIPOCTPAHCTBE KaTog-aHOA. BonbT-aMnepHas XapakTeprcTHKA. 3aKOH CTEIICHH
TpeX BTOpBIX. TpexsnekrponHble Jammbl. [IpoHUIAEMOCTh CETKH U
CcTaTH4ecKuil kospduuueHT ycunenus. /Jlex/

2.2 ITpopaboTKa TEKIHOHHOTO MaTepHana. 7 JI1.1 J11.2 J11.3 JI2.1
TepmoanektponHas smuccus. Dopmyna Puuapacona—/lemmena s JI3.1
IUIOTHOCTY  TOKAa  TEPMO3JIEKTpOHHOH  omuccuu. Oddexr HloTTm. 01323354055
ABTOONIEKTpOHHAsT OMHCCHA. DOTOANEKTPOHHAS OMHCCHA.  BTopuuHas
3JIeKTpOHHAs dMuccHst. DOTOIIEKTPOHHBIE YMHOKHUTEIIH.

Bakyymupii nuox. OOBeMHBIN 3apsg U pacnpelelieHde MOTEHIHana B B
IPOCTPAHCTBE KaTOJ-aHO/. BonsT-ammnepHas XapaKTePUCTHUKA.
Tpexanexkrponnsle  yammnbl.  [IpoHHMIIAEMOCTb  CETKM U CTaTUYECKUI
ko3 durment ycunenus. /Cp/

Pa3nen 3. HepaBHOBecHBbIe HOCHTEJIH 3aps/ia B MOJYNPOBOIHUKAX

3.1 PaBHOBECHBIE M HEPAaBHOBECHBIE HOCHUTENN 3apsana. Bpems >KH3HH, CKOPOCTH 7 JI1.1 J11.2 J11.3 JI2.1
TeHepaluy U PeKOMOMHAIIMKA HOCHUTEINIEH 3apsiia. YpaBHEHHUE HENPEPHIBHOCTH. JI3.1
Jdupdysus un npeild HepaBHOBECHBIX HocuTened 3apsiga. ObQPEKTUBHBIN 010323354055
ko3 durment muddysuu. CralmoHapHOE pacHpeieCHUE HOCUTENeH 3apsaa
3a clI0eM reHepanuy. MakcBeII0BCKOe BpeMs penaxcanuu. /JIex/

32 M3yueHne eMKOCTHBIX CBOMCTB MOIYIPOBOJAHUKOBBIX JHO0OB 7 JI.1J11.2 J11.3 J12.1
DOTOdNIEKTPUUECKIE CBOMCTBA AIIEKTPOHHO-IBIPOYHOTO MTEPexo1a JI3.1
N3zyuenue (hoTonpoBOIUMOCTH HOIYTIPOBOAHUKOB /J1ab/ 010323354055

33 TIpopaboTka nekHoOHHOr0 MaTtepuana. [loaroroeka u odopmieHHE OTYETOB 7 JIT.1 JI1.2 JI1.3 JI2.1
110 J1a0OPaTOPHBIM paboTaM. J3.1
PaBHOBecHBIE 1 HEpaBHOBECHBIE HOCHUTENH 3apsiaa. Bpems ®U3HU, CKOPOCTH 20132533405
TeHepalluy ¥ PeKOMOMHALMY HOCUTENEH 3apsaaa. YpaBHEHUE HETIPEPHIBHOCTH.

Huddysus u apeitd HepaBHOBeCHBIX HocuTenel 3apsga. DddexkTuBHBIN
ko3¢pdunuent auddysun. CraunoHapHOe paclpeneieHre HOCUTeNeH 3apsiia
3a cj0eM reHepanyn. MakcBeIoBcKoe BpeMs perakcauuu. /Cp/

Pa3znen 4. KoHTaKkT MeTaJjl1a ¢ N0JIyIPOBOJHHKOM

4.1 3ammparomuii W aHTHU3AMUPAOIINANA  CIIOM. OHEPreTHYecCKre YpPOBHH B 7 JIT.1 JI1.2 JI1.3 JI2.1
HOJNYNPOBOAHUKE U MeTa/ule. YcinoBus it oOpas3oBaHus Oaprepa IloTTku u JI3.1
OMHYECKOTO KOHTaKkTa. BeImpsMieHrne Ha 3amuparolieM KOHTaKTe METaia H 20132533405
HOJIyNpOBOAHUKA. /JIex/

4.2 IIpopaboTka nexnuoHHOro Matepuana. [loaroroska u odopmieHue oT4eToB 7 JI.1J11.2 J11.3 J12.1
10 J1a00paTOpPHBIM paboTam. JI3.1
3anuparomuil cinoi. DHepreTHYeCKUe ypOBHU B MOIYIPOBOJHUKE U METalIE. 010323354055
BrinpsMieHne Ha 3alMparonieM KOHTaKTe MeTaJlula ¥ HoIynpoBoaHuka. /Cp/

43 OnpenesneHne KOHTAKTHON Pa3HOCTH MOTEHIMAJIOB MEX/y TOIYHPOBOAHUKOM 7 JIT.1J11.2 J11.3 JI2.1

¥ MetaioMm /J1a6/

J13.1
0109233 54 95

© ®I'bOY BO «Henl'Y»




MHWHOBPHAYKHN POCCUIN
\,’ denepanbHOE TOCYIAPCTBEHHOE OFO/PKETHOE 00pa3oBaTeNbHOE
@ YUPEKICHHE BBICIIETO 00pPa30BaHMUs

«YensOunckuii rocynapctBenHslii yausepcute (PI'BOY BO «Uenl'Yy)

Pabouas nporpaMma TuCHUILIMHBI "DU3ndeckas 2JIEKTPOHUKA" 10 HANPABICHHUIO MOAroTOBKH (cnienuaibHocTH) 10.05.03
"UudopmarronHas 0€30MacHOCTh aBTOMAaTH3MPOBAaHHBIX CHCTeM" HampaBlieHHOCTH (mpodmito) crienuanm3zanus N 4 cTp. 6
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Paspeu S. IlosynpoBogHMKOBbIE 1MOAbI U TPAH3UCTOPBI

5.1 Cnoco6bl moiyudeHus p-n mepexona. IlnaBHble U pe3kue p-n IEPEXOJBL 7 10 |JI1.1JI11.2 JI1.3 JI2.1
PaBHOBecHOe cocTosHue p-n-miepexoma. bapbepHas €MKOCTH p-n- mepexona. JI3.1
Toxku, nporekatomue yepe3 p-n-nepexol. TyHHenbHble Auoabl. Dopmyna s 010323324055

pacueTa TOKOB B TYHHEJIbHOM auoje. BosbT-amnepHas XapakTepUCTHKa
TYHHEJIBHOTO JU0J1A.

YCTpOWCTBO W NPUHIUIN JCHCTBHS OWMIIONSpHOrO TpaH3ucTopa. Cxembl €
oOmeit 6a30it 1 oOUMM SMUTTEPOM. BXOHbIE U BBIXOJHBIE XapaKTEPUCTHKH
TpaH3uCTOpPOB. [TapamMeTpbl OUIONSPHBIX TPAH3UCTOPOB.

IToneBble TpaH3uCTOPbl. CTPYKTYpbl METalI-IU3JIEKTPHK-TIOIYTIPOBOIHUK
(MAII). VYcrpoiicTBO M TpHUHIUTN AEWCTBHA MoieBoro Ttpansucropa MIII-
CTPYKTYpbl. YCTPOHCTBO M MNPHUHLUIN JAEHCTBUSA MOJEBOIO TPAH3HCTOpa C
YIPaBJISIOUMM p-n-fiepexooM. /JIex/

5.2 IIpopaboTka nexiuoHHOro Matepuana. [loaroroeka u odopmieHHEe OTYETOB 7 6 JIT.1J11.2 J11.3 JI2.1
110 J1a00paTOpHBIM paboTaMm. JI3.1
PaBHOBecHOe cocTosHMe p-n-miepexoma. bapbepHas €MKOCTH p-n- mepexona. 21325332405

Toxku, nporekatomue 4yepe3 p-n-nepexol. TyHHenbHble Auoabl. Dopmyna s
pacyera TOKOB B TyHHENIBHOM JHojie. BosbT-ammepHas XapaKTepUCTHKA
TYHHEJBHOI'O THOJa.

YCTpOWCTBO M TPUHIMIT JICHCTBUSL OHMIIOJIIPHBIX TPAaH3UCTOPOB. CXEMBbI €
obmel 6a30if U 0OLMM 3MUTTEPOM. BXOaHBIE U BBIXOAHBIE XapaKTEPUCTUKU
TpansucTopoB.  Ilapamerpsl  TpansucropoB.  IlonmeBble  TPaH3MCTOPDHL
CTpyKTypbl MeTalI-Au3IeKTpUK-nonynposoauuk (MIII). VYerpoiictBo u
MPUHLINI JAeWcTBUs moieBoro TpaHzuctopa M/II- crpykrypsl. Ilonessie
TPaH3UCTOPSI C YNPABIAIOMUM p-n-nepexonoM. /Cp/

53 N3yuyenne BEIIPAMIISIONIETO JEHCTBHS 3JIEKTPOHHO-ABIPOYHOTO TIepexoaa 7 10 [JI1.1JI1.2 JI1.3 JI2.1
W3yuenne  TeMmepaTypHO  3aBHCHMOCTH  BXOJAHBIX  XapaKTEPHUCTHK JI3.1
OHUIMOJISIPHOTO TPaH3UCTOPA 2013253324035

N3yyeHne eMKOCTHBIX CBOMCTB MOJTYIPOBOHUKOBBIX IHOI0B
TyuHenbHbII 3G GEKT B BRIPOXKACHHOM p-1i-niepexo/ie /J1ab/

Paznen 6. I[lormomenue cBerta u (OTOIIEKTPUYECKHE SIBJIEHHS B

N0JIyHIPOBOJHHUKAX
6.1 TToxroroBka U opOpMIICHHE OTUETOB TI0 JJAOOPATOPHBIM PabOTaM. 7 3 JIT.1 JI1.2 JI1.3 JI2.1
Ilornomenue CBETa MOJIYIIPOBOJHUKAMH. DOoTONPOBOIUMOCTD JI3.1

[I0JIYTIPOBOJHUKOB.  DoTopesuctopbl.  DotoranbBaHuueckuii 3¢ dexT. 010253 54 35
6.2 N3yuenue HoTOmpoBOAUMOCTH MOTYTPOBOJHUKOB. 7 8 JIT.1 JI1.2 JI1.3 JI2.1
DOTO3IEKTPUYECKHE CBOICTBA DJIEKTPOHHO-ABIPOYHOTO NIEPEX0a JI3.1
/J1ab/ 013233 5455
Pa3nen 7. Unas koHTaKTHasi padoTa
7.1 WnnuBunyanbHble KOHCYJIBTALMY, TeKyIuil KoHTpois /MKP/ 7 11 [JI1.1J11.2 JI11.3 JI2.1
JI3.1

015233 54 05

6. POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEJICTB

CobecenoBaHue 1 OTYETHI 110 JIAOOPATOPHBIM paboTaM.
Tect

6.2. Tunosnie KOHTPOJIbHBIC 3a/1aHUSl U UHBIC MaTEPHAJIbI 1JIs1 Telcymeﬁ arrecranuu

Bomnpock! 1uis cobecenoBanus 10 J1aOOpaTOPHBIM paboTam:

1. ITouemy mipu abconmoTHOM HyJe Temueparypbl (T=0) MeTaIbl TPOBOASAT MNEKTPHUECKUI TOK, a TIOIYIIPOBOIHHKH HET?

2. Ilouemy B 00IaCTH KOHTAKTa N- U P-IIOJIYIIPOBOJHUKOB BO3HUKACT IIOTEHIIUAIBHBIN Oapbep?

3. O0ObsCHHTE HA PHEPreTHIECKOW AUarpaMMme p-n-Iepexoia, Kak H3MEHSEeTCsl BBICOTa OTSHIIHAIBEHOTO Oaphepa Mpy MPHIOKEHHH K
IIepexo/ly BHELIHETo CMelIeHHs (IIPIMOro U 00paTHoro)?

4. OOBSACHUTE NMPUYMHBI, MPUBOIAIINE K PA3IHYAI0 MEXKTY TOKAMH IIPU MPSIMOM W OOPAaTHOM BKIIFOUECHHSX MOJYIPOBOIHUKOBOTO
qUoJa.

5. O0bsACHUTE TEMIIEPATYPHYIO 3aBUCUMOCTb IIPSIMOI0 U 0OPAaTHOIO TOKOB Yepe3 MOIYIPOBOJHUKOBBIN AUO/.

6. KaxoBa mpupo1a BO3HUKHOBEHSI KOHTAKTHOM Pa3HOCTH NOTEHIIHAJIOB Ha TPAHUIE METAJUI-IOTYTIPOBOTHHIK?
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7. Hapucyiite cxemy HEpreTH4eCKUX ypOBHEH B 00JaCTH KOHTAKTa METAIJI-TIOIYTIPOBOIHHUK N- U P-THUIIA B PABHOBECHH.

8. Hapucyiite cxemy >HepreTHYecKuxX ypoBHeW B 00JIACTHM KOHTAaKTa METaJUI-TIONYNPOBOIHHMK N- W P-THIA NPH I0Jade BHEITHEro
HOJA.

9. IlonyunTe BbIpaKeHHE AJIS TOKA Yepe3 KOHTAKT METaUI-TIOIyIPOBOAHUK COTJIACHO TUOAHOM TEOpHU.

10. TToryuure BeIpaXKeHUE IS TOKA Yepe3 KOHTAKT METaJLI-IIOJYTIPOBOIHHUK COTacHO AU (Hy3HOHHON TEOPHH.

11. KaxoBa npupoja BO3HUKHOBEHHsI KOHTAKTHON pa3HOCTH MOTEHIMAIOB?

12. OOBsicHUTE YCTPOUCTBO U MPUHIIMII JEHCTBUS OUMOISPHOTO TPAaH3UCTOPA.

13. ITouemy B paboueM pexxuMe K KOJUIEKTOPHOMY HEPEXOAY IIPUKIAAbIBAETCA 0OpaTHOE HaNpsKeHUe?

14. O0BsicHUTE IPUYUHY TEMIIEPATypHOTO Jpeiida XapakTepUCTHK TPAH3UCTOPOB.

15. IloueMy BXO/JHbIE XapaKTEPUCTHKH KPEMHUEBBIX U TEPMaHHUEBBIX TPAH3UCTOPOB CABHHYTHI IPYT OTHOCUTENILHO Jpyra BJIOJIb OCH
HaIpsDKeHNN?

16. Kak 1o caBUry BXOAHBIX XapaKTEPUCTHK TI'E€PMaHHEBOTO M KPEMHHEBOIO TPAaH3UCTOPOB OLEHHUTh pa3HUIY B
MIUPUHE3aMPEeHHON 30HBI?

17. IloueMy 006:1aCTb p-NI-IIEPeX0/ia Ha3bIBAIOT OOEIHEHHBIM CI10eM?

18. Yro Takoe OapbepHasi eMKOCTb P-I-IEPEX0/ia U KAKOB MEXaHHU3M €€ BOZHUKHOBEHHSI?

19. Kak u3MeHseTcs BeIuuuHa 6apbepHON eMKOCTH P-II-IIEPEX0/1a B 3aBUCUMOCTU OT 0OPaTHOIO CMELIEeHHs?

20. Hapucyiite rpaduk n3MEHEHHsI INIOTHOCTH OOBEMHOTO 3apsiia JJIsl PE3KOr0 U MJIABHOTO P-T-NIEPEX0I0B.

21. Yro takoe nuddy3uoHHas] eMKOCTb p-NI-NEPEeX0]a U KAKOB MEXaHU3M €€ BOZHUKHOBEHMS?

22. KakoBa npupojia TyHHEIBHOTO 3 dexra?

23. Kak paccuuThIBalOTCS TYHHENIbHbIE TOKU Yepe3 pP-N-Iepexol IpU paBHOBECUH?

24. Kak paccYMTBHIBAETCS TOK Yepe3 TYHHEJBbHBIN AMOJ NPH 1M0/ia4e 00paTHOTO CMEIICHHs?

25. Kak paccyuThIBaeTCsl TOK Yepe3 TYHHEJbHBIH U0/ P MPSMOM CMeIleHH?

26. KakoBEI OCHOBHBIE OCOOEHHOCTH BOJIBT-aMIIEPHOH XapaKTEPHCTHKU TyHHEIBHOTO 1uona’?

27. OOBSICHUTD IPUYHHY BO3ZHUKHOBEHHS (OTO-3.11.C.

28. 3anmcaTh ypaBHEHHUE ISl TOKOB 4epe3 (OTOIIEMEHT JUIsl Pa30MKHYTOH eI B TEMHOTE.

29. 3anucaTh ypaBHEHHUE JUI TOKOB uepe3 (OTOIIEMEHT ISl PA30OMKHYTOH LIENH NP HAJTUYUH OCBEILICHUSI.

30. BrIBecTH OCHOBHOE YpaBHEHHE ITOIYIPOBOTHUKOBOTO (hOTOIIEMEHTA.

31. [onmyuuTtk BeIpaXKEHUS JIJIsl HATIPSDKCHUS M TOKA Yepe3 Harpy3Ky (OTO3JIeMeHTa.

32. ITouemy GOTOTOK M TOK KOPOTKOTO 3aMBIKaHHUs PaBHBI APYT APYTY?

33. KakoBa cBs3b MEX/y HANpPsKEHHEM XOJIOCTOrO X0J1a M TUIOTHOCTBIO MOTOKA M3ITyUeHHS?

Tunosoii Tect:

1) YcioBus nenokanu3anuy SJISKTPOHOB B METaJlIaxX

a) BreicoTa noteHnnansHOro 6apbepa B KpUCTaILIE A0JKHA ObITh HIDKE YPOBHSI BJICHTHOT'O JIEKTPOHA B U30JMPOBAHHOM aTOMeE
0) Bricota nmoteHnManbpHOro 6apbepa B KpUCTAILIE TOJDKHA OBITH BBINIE YPOBHS BAJICHTHOTO AJIEKTPOHA B H30JMPOBAHHOM aTOME
2) UeM HUXKE PACIONOXKEH YPOBEHb BaJEHTHOIO JIEKTPOHA, TEM

a) mMpe 30Ha Pa3pelICHHbBIX 3HAYCHHI SHEPTHH

0) yKe 30Ha pa3pelIeHHbIX 3HAUCHHUIH YHEPTUH

3) Hannuue BepXHEH 3HEpPreTHYECKOI 30HBI, KOTOpas 3all0IHEeHA JIAIIb YACTHYHO, IPUCYIIE

a) MeTaiamMm

0) IU3NEeKTpUKaM

B) TMOJIyIPOBOIHUKAM

6.3. TunoBbie KOHTPOJIbHBbIE BONPOCHI U 3aaHUS JJIsI MPOMEKYTOUYHOIH aTTeCTAIUMI

Bomnpock! k 5x3ameny:

1. 30HBI pa3pelIeHHbIX 3HAYCHUI SHEPTUHU B KpHCTallIe. 3aloJIHEHUE 30H 3JIEKTPOHAMU U JI€JIEHUE Tel Ha METaJUIbl, TUAIEKTPUKU U
TOJTYTIPOBOJHUKH

2. CoOcTBeHHBIC IOTYNPOBOAHUKH. JIOKaIbHBIC YPOBHHU B 3alPEIICHHON 30HE

3. @ynxuus pacnpezneneHus B cratuctike @epmu-Aupaxa. OyHKIHS IUIOTHOCTH COCTOSIHUN

4. KoHueHTpalus 3J1eKTPOHOB U ABIPOK B MOJIYIPOBOJHHUKAX

5. Ionoxxenue ypous @epMu U KOHIEHTpAIMs CBOOOTHBIX HOCUTENEH 3aps/ia B COOCTBEHHBIX MOJIYIPOBOJHUKAX

6. CtaTucTHKa JIEKTPOHOB B IPUMECHBIX NOTYIPOBOAHUKAX: JJOHOPHBIN MOIYIIPOBOJHUK

7. CraTuCTHKA 3JEKTPOHOB B MPUMECHBIX MOJIYIPOBOAHUKAX: aKLENTOPHBIA NOIYHIPOBOAHUK. 3aKOH JeicTByomuXx Macc. CHIBHO
JIETUPOBaHHbIE NOTyNPOBOAHUKU. KoMIieHCHpOBaHHBIE MOy IPOBOHUKI

8. CraTtucrrka >JeKTPOHOB B METaJLIaX

9. TIoBepXHOCTHBIH TOTCHLUANLHBIA Oapbep s 3JIEKTPOHOB B Meramie (pabora Beixoza). dopmyna ajisi IUIOTHOCTH TOKa
TEPMO3JIEKTPOHHOH 3Muccuu (popmyna Puuapnacona-/lenmena)

10. O¢ddexr HIoTTKH. ABTOAICKTPOHHAS SMUCCHUS

11. ®0T021EKTPOHHASL IMUCCHSL: OCHOBHBIE 3aKOHOMEPHOCTH, IIPOLIECCHI, KBAHTOBBIH BBIXO[

12. ®0oT031eKTPOHHAS IMHUCCHS U3 METAIOB. DOTORIEKTPOHHAS SMUCCHS U3 MTOJIYTIPOBOIHUKOB U TU3JIEKTPUKOB

13. BropuuHas 21eKTpoHHast sMuccust. POTOIEKTPOHHBIM YMHOXKHUTENb
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14. BakyyMublil quof. TpexanekrpoaHas 1amia (TPHOK)

15. PaBHOBECHBIE M HEpaBHOBECHBIE HOCHTEINH 3apsiia. BpeMst sKH3HU, CKOPOCTH TeHEpaliy U peKOMOMHAIIMN HOCUTE e 3apsiaa
16. YpaBHeHHE HENPEPBIBHOCTU

17. Juddysus u apeiid HepaBHOBECHBIX HOcUTeNeH 3apsaa. DddexkTuBHbIi kodpdunueHT auddy3un

18. CranuoHapHOe pacrpeneieHue HOCUTeNeH 3apsa 3a CIoeM reHepai MakcBeNIOBCKOE BpeMst pelakcalui
19. KoHTakT MeTamia ¢ moxynpoBOHUKOM. 3aHPAIONINi clIoW. DHEPreTHUECKUe YPOBHHU B MOIYIPOBOTHUKE U METaJLIe
20. BoinpsimiieHue Ha 3anuparolieM KOHTAKTE METalla U MOJIYIPOBOJHUKA

21. Cnoco6sl nonyueHus p-n-nepexona. PaBHoBeCHOE COCTOSIHUE p-N-IIepexoa

22. baprepHasi eMKOCTb p-N-epexoaa

23. Toku, npoTeKarolIye Yepe3 p-n-nepexo/r

24. TyHHENbHBIE TUOBI

25. IpuHnun paboTsl OUMOIAPHOTO TPaH3UCTOPa

26. [TapameTpbl OUIOSAPHBIX TPAH3UCTOPOB

27. BbIXOHBIE XapaKTEPUCTUKH TPAH3UCTOPOB. CXeMa ¢ 00LIUM SIMUTTEPOM

28. CTpyKTypa MeTaluI-AuAIeKTpUK-noaynpoBoanuk (MATI-cTpykrypa)

29. VcrpoicTBO U NPUHLMI paboThl n01eBoro Tpanzucropa MAII-cTpyKTypsl.

30. IloneBbie TPaH3UCTOPHI C YIPABISIIOIIAM P-N-TIEPEXOIOM.

31. Buyrpennuit poTtoad ekt B noaynpoBogHuKax. JIuHeiHas U KBagpaTUuHas PEKOMOUHALNSL.

32. ®oTO3NEKTPUIECKIE CBOMCTBA p-N-Nepexoa.

33. OcHOBHOE ypaBHEHHE MOJIYIPOBOJHUKOBOIO (POTOIIEMEHTA.

34. Ypasuenue a1t BAX nonynpoBOAHUKOBOTO (JOTONPUEMHHKA, paOOTAOLIETO B (POTOMOAHOM PEIKHME.

6.4. Kputepuu oueHuBaHus

Kpurepunu oneHnBaHus codbece10BaHUs HA JIEKLUU:

OTMeTKa «3aYTEHO» BBICTABIIETCS 00YYAIOIEMYCs, 3HAIOIIEMY IPOrPaMMHBIH MaTepual, TPAaMOTHO U MO CYIIECTBY H3JIaralomeMy
€ro, KOTOPhIH He JIOMYCKaeT CyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC.

OTMeTKa «HE 3aYTE€HO» BBICTABISECTCS CTYIEHTY, KOTOPBI HE 3HAeT 3HAYMTENBHOW YacTH MPOrPaMMHOTO MaTepHania, IOIyCKaeT
CYLIECTBEHHbIE OIINOKH.

HpOMe)KyTO‘IHaSI aTTeCTalud IIPOBOAUTCA B JBa 3Talld: TCCTUPOBAHUE U DK3aMEH.

Kpurepuu onjeHUBaHUs TECTA:

Ha nepBom aTane cTyAEHT NIPOXOAUT TECT, KOTOPBIA IIPOBOAUTCS B KOHIIE IOCJIEAHEHN JIEKIHH.

Tect - cucTema CTaHAApPTU3UPOBAHHBIX 3alaHUM, MO3BOJIAIOILAS aBTOMATU3UPOBATh IPOLENYPY H3MEPEHUS YPOBHS 3HAHUHM U
yMeHu# oOy4atomierocs. BaxxHeHIIMMHU TOCTOWHCTBAMH TECTOB SIBJISIIOTCSL:

1) skoHOMUS BpeMEHU NPENOoAaBaTeNs

2) BO3MOXHOCTb IIOCTaBUTh BCEX CTYJICHTOB B OJIMHAKOBLIE YCIIOBUS

3) BO3MO>KHOCTb Pa3pabOTKU paBHOLIEHHBIX 10 TPYAHOCTH BAPHAHTOB BOIIPOCOB

4) BO3MOXHOCTb IPOBEPUTH OOOCHOBAHHOCTh OLICHKU

5) yMeHbIIIeHIE CyOBEKTHBHOTO OIX0/a K OLEHKE MOATOTOBKH CTYICHTA, 00YCIOBICHHOTO €r0 MHANBHIYATbHBIMI OCOOCHHOCTAMHA
CTyzeHT OoTBe4YaeT Ha BOIPOCHI TeCTa BO BpeMs IPOBEAEHMS JICKIMOHHOTO 3aHATHA. Bceero BompocoB B Tecte 64. Kpurepuii
OIICHUBAHMS TeCTa: KaXIbIH MpaBUIIBHEIA 0TBeT — 0,5 Oamma. MakcumansHOE KommdecTBo 6amnoB — 32. YToOBI TecT OBLI 3aUTeH,
CTYJIeHT JI0JDKeH HabpaTh MuHuMyM 20 6anos. Ecnu tect "He 3auTen", TO 0 BTOPOro 3Tala 3K3aMeHa CTYJEHT HE JOIyCKaeTcs.

Kpurepun oneHuBaHus sK3aMeHa:

Ha BTOpOoM 5Tame NIpPOMEXYTOYHOH aTTecTallud — O5K3aMeHe CTYASHT OTBeYaeT Ha BOINPOCH SK3aMEHAIIMOHHOTO Owmiera.
OK3aMeHalMOHHbIM OUIET COAEPIKUT IBa TEOPETHUECKUX BOIpoca. Bpems moAroToBku k 0TBETY Ha Bonpock! Ominera — 60 MunyT. Bo
BpeMs HOJATOTOBKH MOXKHO HCIIOIB30BaTh CIIPaBOYHBIE MaTephaibl. MakcHManbHEINM 6all 3a OTBETH Ha BONpocH Omiera — 90
6aIos.

Kputepnu oneHHBaHUS TEOPETHIECKUX BOIIPOCOB!

XapaKTepUCTUKU OTBETA:

1) OtBetnn Ha oba Bompoca OmieTa, BOCIPOM3BEAS COOTBETCTBYIONINE MATEMATHUYECKHE BBIKIAIKH W JOTHIECKHE PAcCyKICHHS,
CTYJIeHT NIPaBWJIFHO 0OOCHOBBIBAET NPUHATHIE pelieHus. Bo3moxHbl HecymecTBeHHbIe omunOku (80-90 6amwios).

2) CryneHT TBepHO 3HAaeT MaTepHall, TPAMOTHO U IO CYIIECTBY H3IIaraeT €ro, HO IPH 3TOM JOITyCKaloTCS HerpyOble OMMOKH IpH
BBIBOJIE (DOPMYJI MIIM OTCYTCTBHE HEKOTOPBIX JIEMEHTOB BbIBOJIa (65-80 6anioB)

3) 3HaeT «TeopeTHUEeCKHi MHHUMYM), T.€. OTBEYaeT Ha BOIPOC 0A30BOTO yPOBHS M 3HAECT OCHOBHBIE ITOHSTHS, COOTHOIIEHHA (Oe3
BBIBO/Ia), HA3BaHKHE U (PU3MUYECKHUI CMBICI BEJIMYUH 110 JPYTUM BOIIPOCOB Ouiiera (45-65 Gaio)

4) He Mo3xeT OTBETUTH Ha Bonpoc 6a3oBoro ypoHs (0 06aios).

Ilpr moxBeneHWH WTOTOB YYHTBHIBAIOTCSA pE3YNbTAThl TEKymeH arrectanud. IlomydeHHBIE 3a TEKYI[yIO AaTTECTallHIO Oabl
CYMMHUPYIOTCS ¢ OaJlIaMH, TOJyYCHHBIMU 33 KaXbIH 3TaI IIPU MPOXOKICHHU IPOMEKYTOUHOMN aTTECTAIHN.
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Kpurepun onenuBanus sK3aMeHa:

0-64 6amnoB - HEYAOBIETBOPUTENHHO (2);
65-89 6annoB - yaoBneTBopuTensHO (3);
90-111 Gamnos - xopoiio (4);

112-132 6amnoB - oiingHO (5).

7. YHEBHO-METOJIMYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHUE JUCIUIIJIMHBI (MOY JIsI)

7.1. PekoMeHyemMas JuTepatrypa

7.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTABUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 [Tposu II. E. TBepaoTenbHas IIEKTPOHUKA: y4eOHOe mocooue Tomck : Tomckuit 9BC
(https://biblioclub.ru/index.php?page=book&id=208664) roCyTapCTBEHHBIN
YHUBEPCHTET
cHCTEM
YIPaBICHUS U
PaIuodIEKTPOHUK
u, 2006
JI1.2 |daBeinos B. H. TBepaoTenbHas ANIEKTPOHUKA: y4eOHOe mocodue Tomck : TYCVP, 3BC
(https://biblioclub.ru/index.php?page=book&id=480529) 2013
JI1.3 [BnagumupoB I'. T'. ®duznka MOBEPXHOCTH TBEPABIX TET Cankrt- [letepOypr 9BC
(https://e.lanbook.com/book/212228) : Jlans, 2022
7.1.2. JlonoJIHUTe/ILHASL JINTEPAaTypa
ABTOpBI, COCTAaBUTEIN 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 |Mapuenxo A. JL., ONeKTPOTEXHUKA U HIEKTPOHUKA: B 2 TOMAX TOM 2: JJIEKTPOHHKA Mockaa : OO0 9bC
Onamunii 0. ©. (http://znanium.com/catalog/document?id=380940) "HayuHo-
U3IaTEeNbCKUN
nentp MHOPA-
M", 2022
7.1.3. MeTtopmieckne paspadoTku
ABTOPBI, COCTABHTEIH 3arnaBue W3znatensctBo, rox| Pecypc
JI3.1 |Yepuos B. M. JlaGopaTopHbI MPAaKTUKYM IO (HU3UYECKUM OCHOBAM 3JIEKTPOHUKHU: |UensOuHCK : 3bC
yuebHoe mocobue W3narenbcTBO
(http://library.csu.ru/rbooks2/view2? code=local/007721/chernovvm) [UensOunckoro
rOCYAapCTBEHHOT O
YHUBEPCHUTETA,
2015
7.2. IlepeyeHnb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHHKAMOHHOI ceTn "UHTepHer"
D1 |Jlamb [DnexkTpoHHBI pecypc] : 3aekTpoHHO-OmOmmoteuHas cucrema (OBC) / wusparensctBo Jlams. - URL:
http://e.lanbook.com/
92 |VuuBepcuterckas OuOIMOTEKa OHIAHH [DJNEKTPOHHBIA pecypc] : 3JeKTpoHHO-OMOmuoreunas cucrema (OBC) / OO0
Jupextmenua [Tabmumunr. - URL: http://biblioclub.ru/
93 [FOpaiiT [InexkTpoHHbI pecypc] : anekTponHo-6ubmuoreunas cucrema (ObC) / uznarensctBo FOpaiit. - URL: https://urait.ru/
24 |Znanium.com [DnekTpoHHBIN pecypc] : anekTpoHHO-0ubmnoreunas cuctema (OBC) / Hayuno-uznarensckuii nentp MHOPA-
M. - URL: http://znanium.com/
35 |[eLIBRARY.RU [OnektpoHHblii pecypc] : oanekrpoHHas OuOnmoreka / Hayw. osnextpon. 0-xka. — URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyens MHGPOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpammHoe oGecneyeHue

OpenOffice

Adobe Reader

LMS Moodle

Adobe Connect Acrobat
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7.3.2 lIpodeccnonanbubie 6236l JaHHBIX H HH(POPMALHOHHO-CIIPABOYHbIE CHCTEMBI

1. OnexTpoHHbIi KaTanor HayuHoll 6ubnuorexu YenlV [DnexTpoHHBIH pecypc] : 6a3a manHbIX / Yensd. roc. yH-T. — UenabuHck,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHansl
American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrin. — Pexxum 10cTyna: TOJIbKO U3 CETH YHUBEPCHUTETA.
— TexcT : 3neKTpOHHBII.

3. Web of Science : mynmpTHaucouIuInHapHas pedepatuBHas 6a3a naHHbIX / kommanus Thomson Reuters. — Pexxum goctyma: s
3apeructpup. noias3osareneil Yenl'Y. — TekcT : 37€KTPOHHBIN.

4. Scopus : pedeparuBHas 0a3a nmansbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anrn. — Pexum nocryma: s
3apeructpup. nonb3oBareneil Yenl'V. — TeKCT : 3JIEeKTPOHHBIM.

5. Springer Link : [caiiT]. — URL: http://link.springer.com/ — fI3. anri. — Pexxum nocTyna: 1uis 3aperucTpup. noias3opateneit Yenl'y.
— TeKCT : 2IeKTPOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIST)

Jns peanuzanuyl AUCHUIUIMHEL HCHIONB3YIOTCS yueOHbIe ayAUTOPHH I IIPOBEICHNUS 3aHATUH JEKIHMOHHOTO TUIA, IUIS IIPOBEICHHS
3aHATHA CEMMHAPCKOTO THIA, JJIs MPOBENEHHs TPYINIOBBIX M WHAWBUAYAIbHBIX KOHCYJIbTALMH, U TEKYILEro KOHTPOJS U
IIPOMEXYTOYHOM aTTeCTallUH, a TAKXKE Ay AUTOPUH IJIsl CAMOCTOSATEIBHON paboTHI.

VYueOHble ayAMTOPUU YKOMIUIEKTOBAaHBI  CICHHAIM3UPOBAHHON MEOEIbl0 ¥ TEXHHYECKHMMH CPEACTBaMHU OOydeHHs -
MyJIBTUMEAMUHBIM 000py/I0BaHUEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jns mpoBeieHHsT 3aHATHI JIEKIIMOHHOTO THIIA TPEUIararoTcsi Habophl IEMOHCTPAMOHHOTO 000pYIOBaHUS M y4eOHO- HArJISAHBIX
rocobuit (MyJIbTUMEIUITHBIE TPE3EHTALINN ).

JlaGoparopHble 3aHATHSI MPOXOAAT B Yy4eOHOH JIaOOpaTOpPUU PaAMOCIIEKTPOCKONUN U (U3UUECKOW DNEKTPOHUKHU (ayautopus 129
yueOHbIN Kopiryc Nel). MarepuaibHO - TEXHUYECKOe 00ecTieueHue MPUBEACHO B MACTIOPTE JTA00OPATOPHH.

Jnis caMOCTOATENbHON paboThl CTYJCHTA HUCMONB3YIOTCs ayautopus Ne205 - umranbHblii 3am Ne3 (yueOHbId kopmyc Nel) u
ayauropusi Ne206 - 3JIEKTPOHHBIM YMTANBHBIA 3a (CHEHHMaTM3UPOBaHHBIN MeauaneHtp) (yueOHblid kopryc Nel), ocHaileHHbIC
MIEPCOHATBHBIMA KOMITBIOTEPaMH, MYJIBTHMEIUHHON ammaparypoil. B aynuropusx obecnedeH AOCTYI K Pa3IMYHON CIIPaBOYHOM
JIUTEpaType, SHIUKIIONEAUAM, OHOIMorpad)uuecKuM 1 MOJTHOTEKCTOBBIM 0a3aM JaHHBIX, HHPOPMAIIMOHHBIM pecypcam «IHTepHeT».

9. METOIUYECKHUE YKA3ZAHMSA UIA OBYYAIOIIUXCS IO OCBOEHUIO JNCIHUILIJIMHBI (MO1YJIS)

OcBoeHue conepkaHus yueOHOH AUCHUILTHHBI « DU3MYecKas deKTPOHHUKa» OCYIIECTBISICTCS Ha JISKIHAX, Ta00paTOPHBIX 3aHATUIX
U B TIPOLIECCE CAMOCTOSTENBHON YUeOHOW IeITEIBHOCTH CTYJICHTOB.

JleKuyH COCTaBIISIIOT OCHOBY TEOPETUYECKOH MOATOTOBKM CTYACHTOB C IENBIO MMOHUMAHHS WMU CYI[HOCTH JUCUHILUIAHBL.
JIeKIMOHHBIC 3aHSATHS MOCBSIICHBl PACCMOTPCHHIO KIFOYEBBIX, 0A30BBIX IMOJOKCHHH AWCHUIUIMHBI M Pa3bhSICHEHHIO y4YeOHBIX
3aJaHui, BBIHOCHMBIX Ha CaMOCTOSATEIBHYIO TPOpabOTKy. B XoJIe JEKIMOHHBIX 3aHATHHA HYXHO KOHCIIEKTHPOBATH Y4YCOHBIH
Marepuai, odpaiars BHUMaHHE HA KaTErOPUH, (POPMYIHPOBKHU, PACKPHIBAIOLINE COACPKAHHUE TEX WM WHBIX SIBJICHHUI H MPOLECCOB,
3a71aBaTh MPENOJABATEII0 YTOUHSIONIHE BOIIPOCHI C IIENbI0 YACHEHHS TEOPETUUCCKHUX MOJI0KEHHUN. JICKINK TOMKHBI aKTHBU3UPOBATh
[03HABATENIBHYIO ACATEIBHOCTh OOYYArOLIMXCS, BBI3BIBATH MHTEPEC K MOCTABJICHHBIM MPOOJIEMaM H HANpPABICHUSIM DPa3BHTHS B
npodeccroHanpHOi 005acTH, HOPMUPOBATh UX MPOPECCHOHATBHBIN KPYro3op, aHATUTHYECKHE KauecTBa, TBOPUYECKUHA MOAXOMA K
W3YYCHUIO UCLUIUIMHBI, ONPEACISTh HAINPABICHUS NATBHEHIIEr0 CaMOCTOSTECIBHOTO H3YYCHHSI M IMPAKTHYECKOTO OCBOCHUS B
JnaHHO# oOnactu. M3moxkeHue MaTepuana JISKIHMH TOMKHO HOCHTh HPOOJIEMHBIN, MHHOBALMOHHBIA XapakTep, CIOCOOCTBYIOIIUI
(OpMHPOBaHHUIO U PA3BUTHIO COOTBETCTBYIOLIMX KoMIeTeHIuid. [IpenoaaBareno HEOOXOANMO OMUPATHCS HA OCHOBHYIO JIUTEPATYPY,
MpEeACTaBICHHYIO B pabouell mporpaMMe AaHHOW JWCHHUIUIMHBL, a TAKKe Ha y4eOHbIe MOCOOHs, MOHOTpaduu, HaydHbIE CTATHH H
[IEPHOIMYECKUC U3IAHUS M3BECTHBIX CIICLMAIMCTOB B JTAHHOW 00IACTH.

JlabopaTopHble paboThl MpeIHA3HAYEHBI ISl PHOOPETEHUsI OMBITA TPAKTHYSCKON PEaTH3alliK MOy YCHHBIX TEOPETHUSCKUX 3HAHUH.
Vka3zanus K 71ab0opaTopHBIM pabdoTam MpopadaThIBAIOTCSI CTYACHTAMH BO BPEMsI CAMOCTOSTENIBHOM MOArOTOBKH. HeoOXoammblii
YPOBEHb MOATOTOBKH KOHTPOJMPYETCS MpPerojaBaTeieM Mepel MpoBeJAeHHeM JabopaTopHbix pabot. Ha mabopaTopHBIX 3aHATHIX
CTYICHTBI OBJIA/ICBAIOT MICPBOHAYAIBHBIME MPO(MECCHOHATPHBIMU YMECHHUSMU M HABBIKAMH, KOTOPHIC B AalbHEHIIIEM 3aKPEILISFOTCS U
COBEPIIICHCTBYIOTCS B MPOIIECCE MPOXOKICHHUS YUeOHOM U MPOU3BOACTBEHHOM MPAKTHK.

CamocrositenpHass pabora CTYAEHTOB BKIOYAET MPOPabOTKY JICKIHOHHOrO Kypca, IIOArOTOBKY K J1abopaTopHbIM paboram,
BBIMIOJIHEHNE BCEX 3asBICHHBIX B pabodvell mporpaMme BHIOB CaMOCTOSTEIbHOW pPaOOTHI (BBHIMOJHEHHE IOMAIIHUX 3aJaHHiA).
CamocrosiTenpHas paboTa mpegyCMaTpuBaeT HE TOJNBKO HPOPabOTKy MATEpHaIoB JEKIHMOHHOTO Kypca, HO M HX pacIIUpCHHE B
pe3ynbTaTe MOMCKA, aHANW3a, CTPYKTYPUPOBAaHHS U MPEACTABICHHS B KOMITAKTHOM BHJE COBPEMEHHOW HH(MOPMAIMH H3 BCEX
BO3MOXKHBIX HCTOYHHKOB. B X0Ie caMOCTOSTEIbHOM paboThl HEOOXOIMMO H3YYHTh OCHOBHYIO JIUTEpPATYpPy, O3HAKOMHTBCS C
JOTIOJTHUTENFHOM JTuTepaTypoit. OueHb MOJIE3HO J0padaThIBaTh CBOM KOHCIEKT JICKIIUH, JeNiasi B HEM COOTBETCTBYIOIIHE 3aMUCH W3
JIMTEPATyPHl, PEKOMEHIOBAHHOM TIPENOIaBaTeieM U MPEeIyCMOTPCHHOM paboueil IporpaMMoii.

B caydae mpuMeHEHHUs] TpU OOYYEHHH MUCHHIUIMHBI JJICKTPOHHOTO OOYYCHHs, JAUCTAHIMOHHBIX 00pPA30BATENbHBIX TEXHOJIOTHI
obuieHre 00YYarOMINXCS M HPENOAaBaTe sl OCYIIECTBISICTCS B PEKHME PEalbHOTO BpeMeHH (OHIaiiH-IeKiun (BeOHHApBI), YaThl,
BU/ICO-KOH(EPEHLIMU U JIp.) WIN OTJIOKEHHOr0 BpEeMEHH (cucTeMa JucTtaHiMOHHOro oOydenusi Moodle, MS Office365, ¢popymsi,
JNICKTPOHHAS [TOYTA U JIP.).
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I[Ipu oOydeHMHM HHBaIMIOB W JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 310POBbSl DJICKTPOHHOE OOy4YeHHE, IUCTaHIIMOHHBIC
00pa3oBaTeNbHbIE TEXHOJIOTHHU MPEAyCMATPHBAIOT BO3MOKHOCTh IIPHEMa-TIepeiaun HHPOPMAIUHU B JOCTYIHBIX Ul HUX (pOopMax.
Peanuzanus JUCUUIUIMHBI ¢ TPUMEHEHUEM SJIEKTPOHHOTO O0y4YeHHMsI, TUCTAaHIIMOHHBIX 00pa30BaTeNbHbIX TexHonoruil (nanee — D0,
JOT) ocymiectBusiercst Ha OCHOBaHUM «IloOXKEeHHS O peaaH3allid OCHOBHBIX M JOIIOJHUTENBHBIX 00pa3oBaTeIbHBIX MPOrpaMM C
NPUMEHEHUEM O3JIEKTPOHHOI'O OOy4YeHHsI M JMCTAaHLIMOHHBIX 00pPa30BATENBHBIX TEXHOJOTMH B (elepalbHOM TOCYAapCTBEHHOM
O0PKETHOM 00pa30BaTeIbHOM YUPEKICHUH BBICIIEro 00pa3oBaHus «UeIssOMHCKHUI rocy1apCTBEHHbIH yHUBEpCUTET», «IlomoxeHus
0 mopsaKe 3adera 00ydyaroIMMKCS 0 OCHOBHBIM NMPO(ECCHOHAIbHBIM 00pa30BaTEIbHBIM NpPOrpaMMaM BBICHIETO OOpa3oBaHUS B
OT'BOY BO «Yenl'Y» pe3ynbTaToB OCBOCHHS B OpraHM3aIUSIX, OCYIICCTBISIOIIUX OOpPa30BATENbHYIO JCSITEIBHOCTh, YUCOHBIX
NpPEAMETOB, KyPCOB, TUCUUIUIMH (MOAYJEH), IPAKTHK, JONOJHUTENBHBIX 00Pa30BaTENbHBIX IPOrPaMM» MOCPEICTBOM AJIEKTPOHHOM
nHpopmanmonHo-oopasosarenbhoi cpeapl ®I'BOY BO «Uenl'V». B wuckimounTensHbIX ciydasx ((popc-Maxop W T.I.) OpU
peanmuzanuu oOpa3oBaTenbHON AesrenbHocTH ¢ npuMeHeHneM D0, JIOT MoryT npuMeHATh KOMIIOHEHTBI, HE BXOJSIIIE B MIEPEUYCHb
NIEKTPOHHOH MHHOPMAIIHOHHO-00Pa30BaATELHOMN CPEIBI.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHMSA JUCHHUIIJIMHBI OBYYAIOIIUMUCSA C THBAJITMJIHOCTBIO 1
OI'PAHUYEHHBIMUW BO3MOXHOCTSMMU 310POBbSA

OcBoenne JUCHUIITIMHBI MTHBAJIMAAMU U JIMIIAMU C OTPaHUYCHHBIMU BO3MOXXHOCTAMHA 300POBbS OCYUIECTBIISCTCA C UCIIOJIB30BAHUCM
CIIENMATBbHBIX TEXHHYECKHX CPEICTB M HH()OPMAIMOHHBIX TEXHOJOTHH, MPEIOCTaBIIEMBIX PecypcHBIM y4eOHO-METOANYECKUM
HEHTPOM MO OOYyYEHHIO MHBAIWAOB M JIMII C OTPAaHMYCHHBIMH BO3MOXKHOCTSAMH 370poBbsi Yenl'Y mo 3ampocy oOyuaromierocs
(MOOHMIIbHBIE CHEIHANTbHBIE TEXHHYECKHE CPEICTBA U JIMI C HApYLNICHUSMH 3pEHHsS W C HapylNIeHHEeM CIyXa, aCCHCTHBHBIE
UH()OPMAIIOHHBIC TEXHOJIOTHN).

IIpr HeoOXOAMMOCTH I OOYYAIONMXCS C HApyIICHHSIMH 3peHHs Ha paboumxX MecTax Ui HpOBEACHHS HPAKTHYECKUX WITH
1a00paTOPHBIX 3aHATHH yCTaHABIMBAETCS CHELHUATIbHOE MpPOrpaMMHOE oOecredeHue (IporpaMma peueBOil HABUTAIMHM, PEUEBHIC
CHHTE3aTOPBI, SKPaHHbIE JIYIIbI).

B yueOHble ayauTopuu obecrieuuBaeTcs OSCHPENATCTBEHHBIH TOCTYI ISl OOYyYarOIIMXCS ¢ MHBAJIMAHOCTBIO M C OTpaHHMYECHHBIMU
BO3MOXKHOCTSIMHU 3I0POBbs. B Kaxkmoit aymuTopu, Tae 00y4aroTcst HHBAIUABI M JHIA C OTPaHUYCHHBIMI BO3MOXHOCTSIMHU 3I0POBB,
IIPeLyCMaTPHUBAETCS] COOTBETCTBYIOIIEE KOJIMYECTBO MECT ISl O0YJAIOIIUXCSI C YIETOM HapyIISeHUH UX 340POBBSI.

J1st OCBOEHUS AUCLUIUTMHBI UHBAIMAM U JIUIAM C OTPAaHUUEHHBIMH BO3MOXKHOCTSMHU 30POBbS IIPEIOCTABIAETCS JJOCTYII K I€YaTHBIM
HCTOYHHMKAM, UMEIOIIUMCS B Hay4HOH Onbimoteke Uenl'yY, ¢ MOMOIIBIO CHEIUATBHBIX TEXHUYECKHX CPEACTB; JOCTYII C ITOMOIIBIO
CIICNMATIBHBIX TEXHHMYECKHX M IIPOIPAMMHBIX CPEICTB K AJICKTPOHHBIM HCTOYHHKAM, IPEACTABICHHBIM B (DOPME 3JIEKTPOHHOTO
JnoKyMeHTa B ponze HayuHo# O6ubaroreku Yenl'yY uiu 371eKTpOHHO-OUOIHOTEYHBIX CHCTEMAX.

YuebHO-MeToAnUeCKHe MaTepuaibl Ul 00Y4aloIUXCsl U3 YMCIa UHBAIUAOB U JIUI C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbS
MIPEAOCTABIAIOTCS B (hOpMax, afaNTHPOBAHHBIX K OTPaHHIEHHSIM HX 3I0POBbS M 0COOEHHOCTSM BOCTIPUATHS HH(MOPMAIIHH.

Jlnst ’HBAIMOB U JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI OCBOCHHUE AUCLUILTUHBL MOXKET ObITh YaCTUUHO MJIM IOJHOCTBIO
OCYIIECTBJICHO C UCIIOIb30BAaHUEM AUCTAHIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

IIpu npoBeseHMH NPOMEKYTOUHOI arTeCTallUM IO JUCHMIUIMHE OOYYaloIUMCS C MHBAJIUIHOCTBIO M C OrpPaHMYEHHBIMU
BO3MOXKHOCTSIMH 3/I0POBBSI 00ECIEYMBACTCS MO WX 3asBICHHUIO IPEIOCTaBICHHWE B IOCTYIMHOH (GopMe B 3aBHCHMOCTH OT HX
MHIUBUIYaAJIbHBIX OCOOCHHOCTEH HMHCTPYKIMHM O IOPSAKE IPOBEACHUS NPOMEXKYTOUHOH aTTECTAllUd, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3ajaHMs (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MHCBMEHHO MmpupTOM Bpaiins, c
UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA, YCTHO).

[pu npoBexeHNH MPOLEAYPHl OLIEHUBAHHS PE3YJIBTATOB 00yUEHHs] MHBAIUIOB H JIUII C OTPaHMYEHHBIMH BO3MOKHOCTSMH 310POBBS
NpeAyCcMaTpUBaeTCs UCIIONb30BaHueE MpeaocTaBieHHbIX YenlY i cOOCTBEHHBIX TEXHUUYECKHX CPEICTB, HEOOXOIUMBIX UM B CBSI3H C
UX MHAUBHIYATEHBIME OCOOCHHOCTAMH. [Ipn HEOOXOIMMOCTH MHBANIMAAM U JIMI[AM C OTPaHHYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
NpeAOCTaBJIACTCA JOIMOJTHUTEIIBHOEC BPEMSA IJId IMOATOTOBKM OTBETA Ha 3aJaHus, IpoLEeaypa OLCHUBAHUSA PE3YJIbTATOB O6y‘{eHI/Iﬂ 1o
JVCIUIIINHE MOXET IPOBOAUTECS B HECKOJIBKO 3TAIIOB.
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[IpopekTop no yuebHOM paboTte yrBepxkaeHo 24.02.25 A.A. CanamaroB
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