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1 HEJAU U 3AJAYHN U3YUYEHUSA JUCHUITVINHBI

1.1 Heanp AuCHUNIIMHBI

VYyeOnas mucruiuimHa «I1oynpoBOJHHUKOBAas M TBEPIOTENbHAS JJCKTPOHUKA» CTABUT CBOCH
1EeNTbI0 COPMHUPOBATH Y CTYJAEHTOB 3HAHHUS 00 OCHOBHBIX MOJYIIPOBOJHUKOBBIX MPHOOpPAX M YCTPOM-
CTBaxX, a TaKke chOpMHUPOBATH HABBIKK PAOOTHI C TIOJIYIPOBOIHUKOBBIMH ITPHUOOPAMH.

1.2 3agaun AMCHUILIMHEI

— U3y4eHue (PU3MUECKUX MPUHIUIOB JEHCTBHS, XapaKTEPUCTUK, MOJENCH U OCOOEHHOCTE! HC-
MOJIb30BAHUSA B PAIMOTEXHUYECKHUX LEMAX MOTYITPOBOAHUKOBBIX U 3JIEKTPOBAKYYMHBIX IPHOOPOB;

— (popMHpOBaHUE HABBIKOB MTPAKTUYECKON paObOTHI C N3MEPHUTEIBHBIMH TPUOOpAMU;

— (hopMHpoBaHHEe YMEHUN NMPOBOJUTH TEXHUYECKOE O0CITYKHBaHHUE, MPOPUIAKTHUECKUE OCMOT-
PBI U TEKYIIUNA PEMOHT 2JIEKTPOHHOU TEXHUKH.

1.3 MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeJIbHOM MPOrpaMMbl

Jucuunnuna «[lomynpoBogHUKOBas U TBEPAOTENIbHAS 3JIEKTPOHUKA» OTHOCHUTCS K 0a30BON ya-
ctu broka 1 yyeOHoro miana. J{is ycnemHoro u3y4eHusl AUCHUIIIMHBI HEOOXOAUMBI 3HAHUS IUCIU-
IUIMH «DJEKTPUUECTBO U MarHeTusm», «dusuka noaynpoBoJHUKOB» U «Paguosnexkrponuka». OcBoe-
HUE JUCUUIUTMHBI HE0OOXOIUMO ISl U3yYeHUsl TUCHUIUIUH «PaaroTeXHuYecKue 1enu U CUrHanb, «Pa-
JTUOTIEPEIAIOIINE U PATUOTIPUEMHBIE YCTPOHCTBa», «CXeMOTeXHUKay, «OCHOBBI KOMIOHOBKU PDAY.

1.4 IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O0y4eHHMs 1O JAUCHUIJIMHE, COOTHECEHHBIX C
IVIAHNPYEMBbIMH Pe3y/JIbTATAMM 0CBOCHHUSI 00pa30BaTebHONH NPOrpaMMbl

N3yyenne naHHOM y4eOHOW NMCHUIUIMHBI HAmpaBieHO Ha (OPMUPOBAHHE Yy OOYYAIOIIUXCS
npogeccuonanvrix xommnetrenuuii (/71K):

Kox 1 HauMeHOBaHUE HHAUKATOPA* JOCTHIKCHHS KOM- Pe3ynbTaThl 00y4eHUs MO TUCIUIUTHHE
METSHITUN (3Haem, ymeem, enadeem (HABBIKU U/UL ONBIM 0eAMeNTbHOCTIL))

IIK-1 Cnoco6en mpuMeHSITH COBPeMEHHBbIE TeOpeTHYECKHE W IKCIEPUMEHTAIBHBIE METOAbI HCCIET0OBAHMI C LETbI0
CO3/1aHUsI HOBBIX NEPCNEKTHBHBIX CPEACTB /ISl CHCTEM nepeaadyu nHpopManuu

WIIK-1.1. Brageet coBpeMeHHBIMU HH(OPMAIHOH- Brnaneer coBpeMeHHbIMU MH()OPMALMOHHBIMUA CUCTEMAaMHU U TEX-
HBIMH CHCTEMaMHU M TEXHOJIOTHSIMHU C LIETBI0 MOJIEIIH- HOJIOTHSIMH C LIENIBI0 MOJICJINPOBAHUS 3JIEKTPOHHBIX CXEM
POBAHUSI CJIOKHBIX TEXHHUECKUX CHCTEM

WUIIK-1.2. CnocobeH npuMeHSTh COBpeMeHHOe Mare- | BiazeeT HaBbIKaMU HCCIIEIOBaHHS MapaMeTpoB IOJYIPOBOIHH-
pHaTIBbHO-TEXHUYECKOe 000PYIOBaHHUE JUIA HCCIIEA0BA- | KOBBIX MPHOOPOB
TEJIbCKUX LIEIEH

ITK-3 Cnocoben K IKCIIyaTalui U TEXHUYECCKOMY oﬁcnymnna}mm CJIOKHBIX (l)yHK[II/IOHaJ'l])Hle Y3/10B paauod3JeK-
TPOHUKHU

WIIK-3.1. OcymiecTBasieT TECTHPOBaHHWE pPabOTHI | YMEET OCYIIECTBIATh TECTHPOBAHUE PAOOTHI CIIOKHBIX (DYHKITHO-
CIIOKHBIX (DYHKIMOHAJBHBIX V3JI0B PaTUOAIEKTPOH- | HAIBHBIX Y3JIOB PAAHO3ICKTPOHHON anapaTyphl
HOM amnmaparypsl

WNIIK-3.2. OcymiecTBiseT MarHoCTUKY TEXHHYECKOTO | YMEET OCYIIECTBISATh JUarHOCTUKY TEXHHYECKOTO COCTOSHHMS
COCTOSIHUS CJIOXHBIX (DYHKIIMOHAIBHBIX Y3JIOB PafMO- | CIOXHBIX (YHKIHMOHAIBHBIX Y3JIOB PaJHO3JIEKTPOHHOW ammapa-
9JIEKTPOHHOH anmaparypbl TYpBI

2. CTpyKTypa M colepkaHue THUCUUIIINHBI
2.1 PacnipenesieHne TPYA0EMKOCTH AUCUMIIMHBI IO BUAaM padoT

O6mmas TpyA0EMKOCTh TUCHUIUIHHBI cocTaBiseT 4 3a4. en. (144 vaca), ux pacnpeeneHue mno
BUZaM pa0OT MPEACTABICHO B TaOJIHIIE.

Bun pabot Bcero uacos CemecTpbl
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KonTakTHas padoTa, B TOM 4HciIe:

AYIUTOpHBIE 3aHATHS (BCEro) 64 64

3aHATHUA JIEKIIMOHHOIO TUIIA 26 26

IPAKTUYECKHE 3aHSTHSI 12 12




71a00paTOPHBIE 3aHATHS 26 26
Nnas koHTaKTHasA padora:
KoHnTtposb camocTositenbHOM padoThl (KCP) 6 6
[Tpomexxyrounas arrecrauus (MKP) 0,3 0,3
CamocTosiTeJibHasi padoTa, B TOM YHcJIe: 38 38
Kypcooii npoekT (KII) (moaroroska) — —
CaMocTosATeIbHOE U3yYeHUE pa3JieloB, CaMOIMOATOTOBKA (TpopaboTka 30 30
U TIOBTOPEHME JICKIIMOHHOIO MaTepuana U MaTepuaia Y4eOHHUKOB U
y4eOHBIX MOCOOUH, MOArOTOBKA K JJAOOPATOPHBIM U MPAKTUYECKUM 3a-
HSTHUSM, KOJUIOKBUYMAaM U T.]I.)
[ToaroToBKa K TEKyIeMy KOHTPOJIIO 8 8
KonTpoan
[ToaroToBKa K 9K3aMEHY 35,7 35,7
OO0mast Tpy10eMKOCTH qac. 144 144
B TOM YHCJIe KOHTAKTHAas padoTa 70,3 70,3
3a4. e 4 4
2.2 CTpyKTypa IMCUMILIMHbI:
Pacrnipenenennie Bu0B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTHHBL
No KoaunyecTBo yacos
N AypautopHas BHeaynutopHas
pas- HanmenoBanue pa3znenos
nena Bcero pabora paborta
JI 113 JIP CPC
Beenenue. Martepuaiibl 3JIEKTpOHHON
1.  |TeXHHKHU U HX IEKTPOPHU3NUECKUE CBOM- 8 4 2 - 6
CTBa
2 Xapakrepuctuku p-n-nepexona. Ilomy- 14 4 4 4 6
MTPOBOIHUKOBBIC JIHOJIBI
3 bumnonsipHubie TpaH3UCTOPBI: XapaKTepH- 14 4 4 5 8
CTHKH, TAPaMETPBI, MOJICITH
" [ToneBble TPAH3UCTOPHI: XapaKTEPUCTH- 28 5 4 5 5
KU, TapaMeTpbl, MOJENU
OCHOBBI UCTIOJTb30BaHUS AKTUBHBIX TIPH-
5. 32 6 4 6 6
OOpPOB B JIEKTPOHUKE
DOTOINEKTPUUECKUE U U3TyUIaTeIbHbIC
6. 20 2 - 4 6
npubopbI
Hmoeo no oucyuniune: 102 26 12 26 38
2.3 Coaepxxanue pa3aesioB (TeM) THCHHUIJIMHBI:
2.3.1 3aHATHS JTeKIHOHHOIO THIIA
HanmenoBanue dopwma Te-
Ne pazzaena (Te- Conepxanue pazzena (TeMbl) KYLLIEro
MBI) KOHTPOJISI
1_ Ponb JJICKTPOHUKHU B COBpeMeHHOﬁ HAYKE U TCXHHKC. OCHOBHBIE TOHATHSA
Beenenue. u TepMuHbl. KpaTkas UCTOpPHUS M INEPCHEKTUBBI Pa3BUTHUS AJIEKTPOHUKHU.
Marepuast MecTo mMCIIUNIINHBI B yqeGHVOM IUIAHE TOJATOTOBKA WHXKEHEPOB PAIHO-
3HCKTpOHHOI71 TCXHHUYCCKHUX CICHUAJIBHOCTCH. MCTO,Z[LI OIIMCaHus SHCKTpO(bI/BI/I‘-IeCKI/IX
eXHUKH 1 x| <EPACTEPHCTAK  [IOMYIPOBOJHHKOB. CoOcTBeHHBIE W TPUMECHBIE MONY-| pedepart,
MIPOBOTHUKH. DJIIEMEHTHI 30HHOW TEOPUH MOIYIIPOBOIHUKOB. PaBHOBECHAS | TpE3CHTAIINS
3HeKTpO(bH:iH' KOHILIEHTpalus cBOOOIHBIX HocuTenei 3apsma. duddysus u apeitd mo-
CCKUC CBOM- | npykHpIX HOCHTENEH. DIeKTPOIPOBOJHOCTh MOTYTPOBOJHKMKOB. Hepas-
CTBa HOBECHBIC HOCUTENH. | eHepanust U peKOMOMHAITUS HOCHTENICH. Y paBHCHHE
HEIIPEPBIBHOCTH. SIBJICHUS B CUIILHBIX OJICKTPUYCCKUX IMOJIAX.
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Xapakrepu-
CTHKH p-N-
nepexona. Ilo-
JyTIPOBOTHU-
KOBBIE JINO/IbI

Pa3HOBHIHOCTH SIEKTPUYECKHUX TEPEXOJ0B M METOIBI MX CO3JaHUs. p-N
MEPEeXO0/: BHICOTA W IIMPUHA MOTEHIMAILHOTO Oaphepa B PaBHOBECHOM
COCTOSTHUH, HEPaBHOBECHOE COCTOSIHME, MEXaHWU3M IMPOTEKaHUs TOKa,
BOJIbT-aMIIepHas Xapakrepuctuka (BAX) maeanmn3npoBaHHOTO THOMA, M-
KOCTh Tiepexoga. BAX peanpHOro p-n 1uona: TOKH TEHEpaluu-
pEKOMOUHAIINH, CONPOTHBIICHUE 0a3bl, TPoOOH. MoaeTu MOIYNPOBOIHU-
KOBOTO JAMOZA ¥ yCIOBHS UX MPUMEHHUMOCTH TIPY aHAIH3€E DIIEKTPHIECKUX
Lenei, CcomepKalMx JAUOMAbL. BBIIPSIMISIONMIA  TEPexXoJ] MeTall-
MOJTYPOBOJHUK: (hu3mueckue mpouecchl, BAX, 0COOCHHOCTH MOJICIH.
I'ereponiepexonpl. Pa3sHOBUAHOCTH MOTYMPOBOIHUKOBBIX AMOAOB: BBITIPS-
MUTEINbHbIE, UMITYJIbCHBIE, BAPUKAIIBI, CTAOMIATPOHBI, OOpalleHHbIe, TyH-
HeNbHBIC U T.J. OCOOCHHOCTH KOHCTPYKIIHIA, TAPaMETPOB, XapaKTCPUCTHK
U MojeJiel. BiausiHue BHEITHUX yCIIOBUN HA XapaKTEPUCTUKU U apaMeTPhl
muogoB. IlepexomHbie MpoOIEeCCH B AMOAHO-PE3UCTOPHON ENH MPU CKad-
KaxX TOKOB M HaIpsDKeHUM. J[MOAHBIE CTPYKTYpbl B MUKPO3JEKTPOHHBIX
IENsIX, UX POJIb M CHOCOOBI pealin3alluu.

pedepar,
Ipe3eHTalUs

bunossapubie
TPaH3UCTOPBL:
XapaKTEPUCTH-
KM, TapaMeT-
PBI, MOJENIH

CrtpykTypa u npuHImn aerdcteus ounonsproro tpansuctopa (bT). Pexu-
MBI paboThl. Cxembl BKItoUeHHS. KoapHUIMeHTsI niepeaun TOKOB B CTa-
THYECKOM pexxume. Monens D0epca-Morna. CraTuyeckue XapaKTepUCTH-
ku bT. Brusaue conmporuBneHust 0a3bl ¥ 3aBUCHMOCTH IIUPUHBI 0a3bl OT
KOJIJIGKTOPHOT'O HalpspKeHUA Ha GOpMy cTaTHYECKUX XapakTepucTuk bT.
BinsiHMe TeMIiepaTypsl U palMallid HAa XapaKTEpUCTUKH U nnapameTpsl bT.
MasnocurHanbHbIe BEICOKOYACTOTHBIC JTMHEHHbIe Moaenu bT: dusnueckue
(IT-o6pazubie u T-00pa3HbIe) W B BH/E aKTHBHBIX YETHIPEXITOIIOCHUKOB.
WX mapaMeTpsl U CBA3b C JaHHBIMHU, IPUBOAUMBIMU B CIIPABOYHHKAX, Ipa-
HUYHBIC 4acTOTHl. I[loHATHE O HelMMHEWHBIX Moaensax BT mia BBICOKUX M
cBepxBbICOKHX 4acToT. Pabora BT B kimoueBoM pexume. IlepexomHpie
npoueccsl. MnynbscHble nmapaMeTpbl. KOHCTPYKTHBHO-TEXHOJIOTMUECKUE
Pa3HOBHUIHOCTH JUCKPETHBIX TPAH3UCTOPOB.

OcobGenHocTH CTpyKTYp 1 Mozenei BT B MukpoanektponHsix nemsx. Co-
cTaBHbIe TpaH3ucTOpbl. OcobeHHocTH Mogeneil unrerpansHeix bT. Oco-
O6eHHOCTH CTPYKTYyp U xapakrtepuctuk bT ¢ rereponepexogamu.
Hcrounuku cobcTBeHHbIX yMoB B BT 1 ux omnucanue.

pedepar,
TIpe3eHTAIHS

IToneBnie
TPaH3UCTOPHI:
XapaKTEePUCTH-
KH, TapaMeT-
PBI, MOJIEITH

Knaccudukaumsa nonesbix tpansuctopos (IIT). YcrpoiictBo m npuHImI
nevctBud IIT ¢ ynpapnsitomuM p-n-niepexogom. dusnueckue napameTpbl
(compoTuBiIeHNE KaHaja, HANpsHKEHWE OTCEYKH, KPYyTH3HA) U UX 3aBHCH-
MOCTU OT Temrieparypbl. BAX B cxeme ¢ oOmum uctokoMm. JIuHeiiHble 1
HenmuHenHble Moaenu IIT ¢ ynpasmsrommMm mepexogoM JUisl BBICOKHX H
cBepxBbIcOKUX YacToT. Ocodennoctu [T ¢ 6aprepom [loTku.
YcerpoiictBo u npunuun aeiicteust MJII-tpan3ucropoB. dusnueckue
npoueccsl B M/Il-ctpyktypax wu ¢wusuueckue mnapamerpsl M/III-
TpaH3ucTopoB. BAX u ux 3aBucumocts oT TemnepaTtypsl. Mogenu M/III
TPaH3UCTOPOB M UX cpaBHeHUe ¢ mMozensmu [T ¢ ympasistommmu niepe-
xojamu. Ompeienenre napaMeTpoB MOJENEH 10 CIPaBOYHBIM JAHHBIM.
Pa6ora IIT B knroueBoM pexxume. IMIynbCcHBbIE TapaMeTphl.
KonctpykruBHO-TexHONMOTHUecKre paszHoBuaHocTH [IT. OcobeHHOCTH
CTPYKTyp W mapamerpoB uHTerpanbHbeix [IT. CTpyKTypsl Ha KOMIUIEMEH-
tapabix M/III Tpansucropax. Crpyxtypsl IIT ¢ ynpaensromum p-n-
nepexogoM u ¢ OapbepoM IlloTku. BumospHbie ¥ KOMILIEMEHTApHBIC
MJII TpaH3uCTOpBI Ha OJIHOM KpUCTAJLIE.

pedepar,
MMpE3CHTANA

OCHOBEI HC-
MOJIL30BaAHUS
AKTUBHBIX
npuOOpoB B
AIIEKTPOHHKE.

Oco0EHHOCTH aKTUBHBIX M IMACCUBHBIX 3JIEMEHTOB HMHTETPAIBHBIX CXEM.
Yd4er ¥ UCIONb30BaHUE ATHX OCOOEHHOCTEH MpH BHIOOpE CXeM 0a30BBIX
sueek WIC.

Pa6ota IIT u BT B pe3uCTUBHBIX YCHINUTEIBHBIX KacKaJax ¢ OOIIMM HCTO-
KOM M C OOIIMM SMUTTEPOM COOTBETCTBEHHO. BbIOOp paboueill TOuku U
omnpeieyicHIe MapaMeTPOB MAJIOCUTHAIBHBIX AKBUBAJICHTHBIX CXEM TpaH-
3HCTOPOB B 3TOH Touke. KoadduimeHT ycuneHns Ha cpelHUX 4acToTax
€ro 3aBHCHMOCTh OT TapaMeTpPOB Kackaia M TemnepaTypsl. [Ipobiema

pedepar,
Hp C3CHTalus
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cTadmIM3aIuy paboueid TOUKH U yCHIICHHS.

ITaccuBHBIC 37IEMEHTHI MHTETPAIBHBIX cXeM. [l0TympoOBOIHUKOBBIC pe3H-
CTOPBI ¥ KOHJEeHCATOpbl. OrpaHWYCHHs, HAKJIAJABIBACMbIC HHTETPAIbHOM
TEXHOJIOTHEH Ha 3HAYCHWS MapaMeTpOB MACCHUBHBIX 3jeMeHToB UC wu
o0ecreueHue TOYHOCTU HUX HW3TOTOBJICHUS. BO3MOXHOCTH M3rOTOBJICHUS
TPaH3UCTOPOB M PE3UCTOPOB C MaJbIM OTHOCUTEILHBIM Pa30pOCOM HX Ia-
paMeTpoB H CBSI3aHHBIC C 3TUM OCOOCHHOCTH CXEMOTEXHUKH aHAJIOTOBBIX
3JICKTPOHHBIX YCTPONCTB, M3TOTABIUBACMBIX MO0 WHTETPATHLHONU TEXHOJIO-
ruu (11eJIeco000pa3HOCTh UCTIOIB30BaHMS TUPPEPESHITUATBEHBIX CTPYKTYDP U
CTPYKTYp THma "3epKayo Toka'").

TPaH3UCTOPOB U UX cpaBHeHHe ¢ mozensmu [T ¢ ympasistommmMu niepe-
xonamu. OnpeneneHue napaMeTpoB MOJIeei MO CIIPABOYHBIM JTAHHBIM.
Pa6ota I1T B ximroueBoM pexknme. IMIyIIbCHBIC TapaMeTpPHIL.

6. doroanexTpu- [MsmydarenbHas peKOMOMHAUA M TEHEpALMs HOCUTENEH 3apsa Mox JAek- pedepar,
Yeckue U u3- |CTBUEM u3nmyueHus. @oroconportusnenus. Goroauoasl. GoTOTPaH3NUCTO-|IPE3EHTALUS
JnydatenbHbie |PPL Cseroauonbl. BriHyxkaeHHoe wu3nydeHue. CynepalOMHUHECIIEHTHBIE
puGOpLI AHOABL.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
Haumenoanue ®dopmMma Te-
Ne | pasnena (te- Conepsxanue pasnaena (TeMbl) KYIIETro
MBI ) KOHTPOJIS
Baenenue. Mertonbl onucaHusl 3MEKTPOYUINIECKUX XAPAKTEPUCTHK IOIYIPOBOIHU-
Marepuansl  |[KoB. COOCTBEHHbIC U NPUMECHBIC MOJIYHPOBOAHUKH. DIEMEHThI 30HHOM
JJIEKTPOHHON ~|TEOPHH TIOIYIPOBOIHUKOB. PaBHOBecHasi KOHLIEHTpaMs CBOOOIHBIX HO- 5
TexHUKH 1 ux  |cuTenedt 3apsaa. Juddysus u apeiid moaBmKHBIX HOCUTENCH. DIEKTPO- Yerublii
eKTpOdH3U- MPOBOZHOCTE MOMYNPOBOHUKOB. HepaBnoBechsle HocuTenu. ['eneparus|  OIPOC
. |u pexkoMOMHAIMs HOCUTeNeH. YpaBHEHHE HENpephIBHOCTH. SIBieHHS B
YECKUE CBOU-
CHJIBHBIX DJIEKTPUYECKUX MOJISIX.
CTBa
BAX peanpHOTO p-n AMona: TOKHM IeHEPAaLUH-PEKOMOMWHAINU, CONPOTHB-
XapakTepu- neHue 0a3bl, mpoOoil. Momenu moxynmpoBOIHUKOBOTO JTMOJIA U YCIIOBHS MX| Y CTHBIN
CTHKH P-N- NPUMEHMMOCTH ITPH aHAJIN3€ DJIEKTPUYECKUX LENEH, COAEPKAUMX TUOMABL.|  OMpoC
nepexoja. [lo- |Bempsamistomuil nepexon MeTami-noaynpoBOAHKUK: Gu3HMYecKue mporec-
aynposogHu- |cbl, BAX, ocobennoctn mozenu. PasHOBHAHOCTH MOJYNIPOBOAHMUKOBBIX
KOBBIE JIMOJbI |AMO/IOB: BBIIPSIMHUTEIbHbIC, HMITYJIbCHBIE, BAPUKAIIBI, CTAOMIMTPOHBI, 00-
pallieHHbIe, TYHHEJIbHBIC U T.1.
3. CrpykTypa ¥ npuHuun aeiictsust OunomnspHoro tpanzuctopa (BT). Pexu-
MBI paboTsl. Cxembl BkItoueHUs. Koa¢dduiueHnTs! nepegayn TOKOB B CTa-| Y CTHBIN
THYeCKOM pexkume. Monens D6epca-Moita. CraTuueckue XapakTepuCTU-|  OIpoC
bunonsipusie  |ky BT.
TPaH3UCTOPBI: |MajocurHajJbHbIE BEICOKOYACTOTHBIE JHHEHHbIe Moaenu bT: dusndeckne
xapakTtepucTu- |(II-obpasueie u T-00pas3Hble) U B BUJIE aKTHBHBIX YETHIPEXIIOIIOCHUKOB.
KU, apameT-  |VIX mapamMeTpel U CBs3b C JIAHHBIMH, IPUBOJIMMBIMH B CPABOYHUKAX, IPa-
PBI, MoJIeIH HUYHBIE YaCTOTBHI.
Pabora BT B kmoueBom pexume. Ilepexomusie npoueccsl. UmmynscHbie
napameTpbl. CocTaBHBIE TPAH3UCTOPBHI.
WcTtounuku cobctBeHHbix myMoB B BT u ux onucanue.
4, VYerpoiictso n npunnmn naeicteus IIT ¢ ynpasnstommm p-nN-nepexoqoM.| Y CTHBIN
dusnveckre mapamMeTpsl (COMPOTHBIICHNE KaHalla, HaNMpsHKeHWe OTCEYKH,|  OIMpoc
KpyTH3HA) U MX 3aBHCHMOCTH OT TemmepaTypsl. BAX B cxeme ¢ oOmum
TMoeBnIe uctokoM. JIunelinsle u HenuHeliHble Mopenu IIT ¢ ynpasndromum nepe-
TPAH3HCTODHI: XOJIOM JUIsl BBICOKHX M CBEpXBBICOKHX 4acToT. Ocobennoctu IIT ¢ Gapwe-
pom IlloTtkwu.
XAPAKTCPUCTH- |y 10ifcTBO M MpHMHIMN  fieHCTBHS MAII-tpan3uctopoB. dusznueckue
POMCTBO PUHLUI JAEUC P p
Ki, lapamet- npoueccsl B M/Il-ctpyktypax wu ¢wusuueckue mnapamerpsl M/III-
PblL, MOICIH  |\rpapspcTopoB. BAX 1 MX 3aBHCHMOCTB OT Temmepatypsl. Moaemu MJITT




Crpykrypsl Ha komruieMeHTapabsIx MJIIT Tpamsuctopax. Ctpykryps 1T ¢
YOpaBISIONMM p-N-niepexogoM u ¢ Oapeepom Ilotku. Bumonsipabie n
komIuiemeHnTapHbie MJIII TpaH3uCTOPHI HA OJTHOM KpUCTAJLIE.

5. OCOOCHHOCTH AaKTHUBHBIX U IACCHUBHBIX JIEMEHTOB MHTETPAIbHBIX CXEM.| YCTHBIH
Y4er u HCMONB30BaHUE ATUX OCOOEHHOCTEH MpH BBIOOpE cxeM 0a30BBIX|  OMPOC
srueek UC.

OcHOBBI MiC-  |PaGora IIT u BT B pesucTHBHEIX YCHIINTENBHBIX KacKa/ax ¢ OOIIHUM HCTO-
MOJb30BAHMUS |KOM M C OOIIMM 3MHTTEPOM COOTBETCTBEHHO. BriOop paboueit Toukm u
AKTUBHBIX oTpeJiesieHHe MapaMeTPOB MaJlOCUTHAIBHBIX 3KBUBAJICHTHBIX CXEM TpaH-

npubOpoB B 3UCTOPOB B 3TOH Touke. KoadduuneHT ycunenus Ha cpeHUX 4acToTax u
3JIEKTPOHHKE. |E€TO 3aBUCHMOCTh OT MapaMEeTPOB KaCKaJa i TeMIICPATyPBL. Cra0bunuzanus
paboueil TOUKH U YCHUIICHHS.

IlaccuBHBIE 37€MEHTHI MHTETPATBHBIX cXeM. [loTynmpoBOIHUKOBBIE PE3H-
CTOPBI U KOHJEHCATOPBL.

6. doroanexTpu- [Msmydarenbnas peKoMOMHANIUA M TEHEPALMs HOCUTENEH 3apsaia Mox Aek-| Y CTHBIA
qyecKkue U u3- |cTBUeM u3inyuyeHus. @oroconporusieHuss. @oroauoasl. @oTOTpaH3UCTO- orpoc
JnydyaTenbHble |PPL Ceerognonsl. BeHykaeHHOe H3iTydeHHe. CyIepIIOMHUHECHEHTHBIE
puGOpEI AHOIBL.

2.3.3 JlaGopaTopHble 3aHATHUSA

®dopma
HanmeHnoBanue
Ne paszena HanmenoBanue 1ab0paTopHbIX paboT TEKYIIETO
KOHTPOJISL

2 |Xapakrepuctuku p-n-nepexona. [lo- |M3ydeHnue xapakTepUCTHK U TaPaMETPOB MMO- |3amuTa
JIYTIPOBOJIHUKOBBIE TMOJIbI JYNIPOBOJHUKOBBIX THOJOB JIP

3 |bumonsipabie TpaH3UCTOPHI: XapakTe- |CTaTHYecKre XapaKTePUCTUKU OUTIONSPHBIX |3ammuTa
PUCTHKH, TAPAMETPbI, MOAEIN TPaH3UCTOPOB. JIP

3 |bunossipHble TPaH3UCTOPHI: XapakTe- |DKCIEPUMEHTAIBHOE ONpe/ieieHne napaMeT- |3amuTa
PUCTHKH, ITAPAMETPBL, MOAEIIN POB MOZIEJIM OUIIOJISIPHOTO TPAH3UCTOPA JIP

4 |[ToneBble TpaH3UCTOPBIL: XapakTepu- |CTaTH4YeCcKHUe XapaKTePUCTUKU MOJIEBBIX 3amura
CTHKH, [TApaMETPbl, MOJIEIIN TPaH3UCTOPOB JIP

4  |[ToneBble TPAaH3UCTOPBIL: XapakTepU- | DKCIEPUMEHTAIBHOE ONpe/ieIeHne napaMeT- |3amuTa
CTHKH, [TApaMeTPbl, MOJIECIIN POB MOJIENIN IIOJIEBOTO TPAH3UCTOPA. JIP

5 |OcHOBBI HCIIONIb30BaHMS aKTUBHBIX  |M3ydyeHue paboThl OMIOISIPHOTO TPaH3UCTOpPa |3aluTa
pUOOPOB B AIEKTPOHHUKE. B YCHWJIMTEJIBHOM KacKaJe JIP

6 |DoTroanekTpuueckue U u3aydarenb-  (M3ydeHue xapakTepucTHK (POTONPUEMHUKOB
HbIe MPUOOPHI

2.3.4 IlpuMepHasi TeMATHKA KyPCOBBIX padoT (IIPOEKTOB).
KypcoBbie paboThl — HE IPETYCMOTPEHBI.

2.4 IlepedyeHb y4eOHO-MeTOAUYECKOr0 O0ecneYeHHsl I CAMOCTOATEJbHON padoThl 00y-
YAKOLUXCH M0 AUCHUILIHHE (MO1YJII0)

[lepeueHsb yueOHO-METOAMYECKOTO 00ECTICUeHUS JUCITUILTAHBI 110 BBI-
Ne Bung CPC TTOJTHEHUIO CAMOCTOSTEIIbHON PaboThI
1 2 3
1. [TpopaboTka Teope- |MeToaMuecKHe yKa3aHHs [0 U3YYEHUIO TEOPETUYECKOrO MaTepHaa, yTBep-
THUUYECKOTO MaTepya- |KIACHHbIC kadeapoii paaroU3nKy 1 HAHOTEXHOJIOTUM, MPOTOKOJ Ne 7 oT
11 20.03.2017.
2. IToaroroBka k 3ammu- |1. MeToandyeckue ykazaHus 1O BHITOJIHEHHIO JIA0OPATOPHBIX paboT, yTBEp-




Te 1a00PaTOPHBIX KJIeHHbIe Kadeapoii paarodu3uKy 1 HAHOTEXHOJIOTHM, MPOTOKOJI Ne 7 0T
pabot 20.03.2017.

2. Kyxa M.A. IlonynpoBoAHUKOBAs AIIEKTPOHUKA: JTa0OpaTOpHBIE paboOTHI /
M.A. Kyxa, E.H. Kyxa, ['.Il. Unsuenko. — Kpacuomap: Kybanckuii rocymap-
CTBEHHBIN YHUBepcHTeT, 2014. —43 c.

3. Bymenena F0.U. Kak npaBuibHO Hanmcath pedepar, KypCOBYIO U AUILIOMHYEO
paboTsr: YuebHOe ocobune mis 6akamaBpoB [ DIEKTPOHHBINA pecypce]: yued. mo-
cobue — DnextpoH. gad. — M.: Jlamkos u K, 2016. — 140 c. — Pexxum mocryma:
https://e.lanbook.com/book/93331.

Kyznuenos U.H. Pedepatsl, KypcoBbsie i qTUIIIOMHBIE paboThl. MeTonrka moaro-
TOBKHU U o(hopMIIeHHS [ DIEeKTPOHHEIHN pecypc]: yueb. mocobre — DIeKTpoH.
nan. — M.: lamkos u K, 2016. — 340 ¢. — Pexxum noctyna:
https://e.lanbook.com/book/93303.

Brierxannnaa A.O. JlesioBble ¥ HayYHBIC TPE3CHTAIINH [ DIEKTPOHHBIN pe-
cypc]: yueOHoe mocodue — DnexTpoH. nad. — M., bepmuna: upexr-Menua,
2016. — 115 c. — Pexxum poctyna: http://biblioclub.ru/index.

(epara php?page=hook view red&book id=446660.

Pedepar

[ToaroroBka npe3eH-
TalMM 0 TEME pe-

Y4eOHO-MeTOINYECKNE MaTEePHUAIIBl 111 CAMOCTOSATENbHON paboThl 00YUarOIMXCs U3 YKCiia UH-
BAJIUJOB M JIUI] C OIpPaHUMYEHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) mpenocrasistorcst B ¢dopmax,
AIAlITUPOBAHHBIX K OTPAHUYCHUAM UX 3J0POBbA U BOCIIPUATHA I/IH(i)OpMaIII/II/I:

JUist a1 ¢ HapyIIEHUSIMU 3pEHMSL:

— B (popMe 3JIEKTPOHHOT'0 IOKYMEHTA.

JUist 1 ¢ HapyIIEHUsIMU CiTyXa:

— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOI' 0 IOKYMEHTA.

JList L ¢ HapyIIEHUSIMUM OTIOPHO-JIBUTaTEIBbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedyeHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTa oOyuaro-
IAXCSL.

3. Od0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanuzanuu yueGHON pabOTHI 10 OCBOCHUIO JTUCIMITIMHBI « DJIEKTPOHUKA» UCHOIB3YIOTCA
COBpPEMEHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH:

- TUCKYCCHS;

- aHaJIU3 CUTYyalHui MpodeCCUOHAITBHON JEATEeTbHOCTH;

- METOJI TPOEKTOB;

- MHTEpAKTUBHAS JICKIHs (JICKIIUS-TUCKYCCHS, JISKIIUS C pa300pOM KOHKPETHBIX CHTYAIHi ).

Ha nexuuun BeiHOcHUTCs 80 % Marepuana M3JI0)KEHHOTO B IMporpamMMme JUCHUIIUHBL. OcTanib-
Hbie 20 % Marepuanza BRIHOCSTCS UL CAMOCTOSITENIbHOTO H3y4deHus. [Ipu 0ObsICHEHHH HOBOTO MaTepH-
aJla UCTONIb3YI0TCs MPOOIEeMHOE U3JI0’KEHHE, TOUCKOBas Oecea u mpe3eHTalus ¢ oocyxaeHueM. Yactp
y4eOHOTO MaTepHaja NMPeabsBISETCS TakKe W B DJEKTPOHHOM BHJE U O3HAKOMIICHUS U U3yUYCHHS.
bnaronapst aToMy cokpaiaeTcss BpeMs Ha KOHCIEKTHPOBAHUE JIEKIIMOHHBIX 3aHATHUI, YTO MO3BOJISET
MOKa3bIBaTh HArJSITHBIE TTOCOOMs, 00CYXK/IaTh COBPEMEHHBIC TOCTI)KCHUSI HAYKH M TEXHUKH U pa3ou-
paTh KOHKPETHBIE 3JICKTPOHHbIE CXEMBI 00JIee OPOOHO.

B Tedenme cemecTpa CTyIEHTHI, HCIIONB3Ys JTUTEPATYpy W MaTepHaisl W3 MHTepHeTa, TOIKHBI
HOJATrOTOBUTH pedepaT U MPE3eHTAIMIO 110 YUeOHOMY MaTepHaly U BBICTYNUTbh C HUM Ha JIEKIIMOHHOM
3aHSTHH.

Ha naGopaTOpHBIX 3aHATHSAX CTYACHTHI, IPUMEHS Ha MPAKTHKE TEOPETHUYECKHE 3HAaHUs, cOOu-
paroT Ha MAaKETHBIX MAHENSX JJIEKTPOHHBIE CXEMBbl U MCCIEIYIOT UX paboTy B Pa3IMYHBIX pEXKHUMaX,
yuaTcst paboTaTh ¢ HU(PPOBBIMU U aHAJIOTOBBIMU M3MEPUTENBbHBIMU Tpubopamu. JlabopatopHbie pabo-
ThI BBIIOJIHAIOTCS MaJIBIMU TPYIIIAMU CTYZICHTOB 110 2 YeJIOBEKa.

D¢ dexTuBHOCTH YueOHON AEATENBHOCTH CTYACHTOB OLICHUBACTCA MO PEUTHHTOBON CHCTEME.


https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1
http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1

B yuebHOM mporiecce UCONb3YIOTCS CIEAYIONINE aKTUBHBIC U WHTEPAKTHUBHBIE (POPMBI IPOBE-
JICHMS 3aHATHH: Ipe3eHTalnus ¢ 00CyKIeHneM, IOUCKoBas Oecena, paboTa B MalbIX Tpynmnax, JUCKyc-
cusl.

JUid 1ML ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 370POBbsI IIPEyCMOTPEHA OPTaHU3ALMs] KOHCYJIb-
TalUi C UCIIOJIb30BAHUEM AIEKTPOHHOM MOYTHI.

4. OueHOYHbIE CPEACTBA /ISl TEKYIEero KOHTPOJISI YCIEeBAeMOCTH H NMPOMEKYTOYHOW aTTe-

CTalUH

Texymui KOHTPOJIb:

— YCTHBIH OIPOC IO pa3jienaM y4eOHOM MporpaMMmel;

— pedepar;

— KOHTpOJIbHAs paboTa;

— 3ammTa J1a00paTopHBIX PabdoT.

[TpomMeKyTOUHBII aTTeCTaIHS:

—3a4eT B 4-M ceMecTpe, FK3aMeH B 5-M ceMecTpe.

4.1 ®oHJ OLIEHOYHBIX CPEICTB IS NMPOBeIeHHs TeKyIel aTTecTauuu
4.1.1 Ilpumepbl BONPOCOB ISl YCTHOT'O OIIPOCA 1O pa3/iesiaM Y4eOHOH IPOrpaMMBbl.
Bonpocs! npegHazHayeHsl:
— JUIsl yCTHOT'O ONpOCa Ha JEKIMOHHBIX 3aHATUSIX;
— B Ka4eCTBE JIOTNOJIHUTEIbHBIX TEOPETUUYECKUX BOIPOCOB IPH Claye CTYJEHTAMHU OTYETOB I10
1abopaTOpHBIM paboTam.
1. Yro Takoe coOCTBEHHBIE U IPUMECHBIE ITOIYIIPOBOJIHUKH.
Pa3HOBHIHOCTH 3JEKTPUUECKUX MIEPEXO0B U METOJIbI X CO3/1aHUS.
CrpykTypa v IpUHIUI JeicTBUs dumosipaoro tpansucropa (bT).
N3nydarenbHas peKOMOMHAIMS U TeHEpalusl HOCUTENEH 3apsiia Mo JeCTBUEM U3ITyUeHHS.
Knaccudukanus nonessix Tpanzucropon (I1T).
Pa6ota IIT u BT B pe3suCTUBHBIX YCUIUTEIbHBIX Kackaiax ¢ OOIIMM HCTOKOM U C OOLIUM 3IMUTTE-
POM COOTBETCTBEHHO.
7. DnexTpoHHbIE JaMIibl. [IpUHIUIBI 2JIEKTPOCTATHYECKOTO YIIPaBIECHUS.

ook wm

4.1.2 IlpumepHbIe TeMBbI pedepaToB.
1. Ponb 3neKTpOHMKHM B COBpEMEHHON Hayke W TexHHKe. KpaTkas ucTopus U nepcreKTUBbI Pa3BUTHS

AIIEKTPOHUKHU.
2. T'erepomnepexonpl.
3. JInoaHble CTPYKTYpBl B MUKPOAJIEKTPOHHBIX LIETISIX, UX POJb U CIIOCOOBI pealn3aluu.
4. BiusHWE TeMIlepaTypbl M paHaldd Ha XapaKTEePUCTHKH M MapaMeTpbl OUTOJSIPHBIX TPaH3UCTO-

pOB.

5. KoHCTpYKTHBHO-TEXHOJIOTUYECKHE PA3HOBUIHOCTH JTUCKPETHBIX TPAH3UCTOPOB.

4.1.3 Tlpumepbl BAPMAHTOB KOHTPOJIbHOI padoThI

3agava 1. /[Ba quona ¢ maeanbHBIMHU p-n-TIEPEXOJaMy UMEIOT OJIMHAKOBYIO T€OMETPHUIO U CHe-
JaHbl U3 oxHOro marepuana. Ho B mepBom auone konnentpauuu npumeceit Na u Np B 10 pa3 mensble,
4eM BO BTOpoM jauoje. OnpeneniM, OTHOIICHNE TNIOTHOCTEH TOKOB ji/j2 TIPU OJMHAKOBOM BHEITHEM
HanpspkeHuu U. Ipennonoxuts, uyro koagduuuenTs! quddysun nHocureneir Dy u Dy, a Takxe nuddy-
3WOHHBIE JJIUHBI Ln 11 Lp 0TMHAKOBBI 11 000HX JHOJIOB.

3anaua 2. TpansucropHsiil ko4 coopad Ha Tpanzucrope 2T 860A. Ur = 10B; Ry = 10 Om; Rs
=1 kOm; R=400 Om; Rc = 100 Om; Es = - 1,5 B. Onpenenuts 3HaueHus Ec, mpu KOTOPBIX TPaH3UCTOP
paboTaeT B pe’kuMax OTCEUKH, HACHIILIEHHUS U B aKTUBHOM pEXHUME.
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4.2 ®oHJ OLIECHOYHBIX CPEACTB VISl IPOBeIeHNs IPOMEKYTOYHOH aTTeCTalui
4.2.1 Ilpumepsl BONPOCOB /I NOATOTOBKH K 3a4€Ty

1. DnemeHTHI 30HHOM TEOPHUH MOJIYIIPOBOJIHUKOB.

2. DNEKTPOIPOBOIHOCTh MOIYIPOBOJHUKOB.

3. SIBneHHs B CHIIBHBIX JICKTPUUYECKUX TOJISX.

4. p-n-nepexoA: BHICOTA U NIMPUHA MOTEHLIUAIBHOTO 0apbepa B paBHOBECHOM COCTOSTHUM, HEPAaB-
HOBECHOE COCTOSTHME, MEXAaHU3M IIPOTEKAHMs TOKa, BOJIbT-aMIlepHas xapakTtepuctuka (BAX) maeanu-
3MPOBAaHHOIO JAM0/1a, EMKOCTh I€pPeXo/a.

5. BAX peanpHOr0 p-N-a10a: TOKM TeHepauy-peKOMONHAIINH, COTTPOTHBIICHHE 0a3bl, POOOH.

6. Moaenu noaynpoBOJHUKOBOIO JHOJA M YCIOBUS UX IPUMEHUMOCTHU P aHAIM3€E HJIEKTpUYe-
CKHUX LIeTIeH, COJIepKaIMX AUOIbI.

4.2.2. llepeyeHb BONPOCOB, BLIHOCUMBIX HAa IK3aMeH
1. CoOcTBeHHbIE U TPUMECHBIE MTOITYTPOBOAHUKH.
2. DIeMeHTHI 30HHOH TEOPHH TOIYIPOBOIHUKOB.
3. TlomynpoBogHMKOBBIE AMOABI. Pa3HOBUAHOCTH MOMTYHIPOBOJHUKOBBIX AUOI0B
4. p-n-miepexoj, BOJIbT-aMIIE€pHAs XapaKTepUCTHKA Uaeaan3npoBaHHoro auoaa, BAX peanbHoro
p-n-nuona
5.  Jwuoner HloTkwu.
6. IlpunHuun neficTBusg OGUIIOIAPHOTO TPAH3UCTOPA.
7. BAX OuUNonsipHBIX TPaH3UCTOPOB (BXOAHbIE, BBIXOHBIEC)
8. ba3oBble cxeMbl BKIIIOUEHHS OUITOJIIPHBIX TPAH3UCTOPOB.
9. Pabora OUIIOJSPHBIX TPAH3UCTOPOB HA MAJIOM CHTHAJIE.
10. Crabunusanus paboueil TOUKH U yCHIICHHs OUITOIAPHBIX TPAH3UCTOPOB.
11. bumnonsipHbIE TPAH3UCTOPHI B MPEIEITBHBIX PEKIMAX.
12. bunonsipHble TPaH3UCTOPHBIE KIIOYH
13. Hewnaceimennsie kimoun, auoasl [lotku (cxema TTIIL, Tpan3uctop ¢ auomom Lotkwm).
14. ®ortoauosl.
15. ®oTOTpaH3UCTOPBHI.
16. Ceeronuonsl. BeiHyX€HHOE N3TyUYEHHUE.
17. DneMeHTBI ONTOAIEKTPOHUKHI
18. Ilpunmun aeiictBus 1 BAX moneBoro TpaH3uCTOpa ¢ YIPABISAIOMINUM P-N-MIEPEXOI0M.
19. bazoBble cXeMBbl BKIIOYCHHUS TIOJIEBBIX TPAH3UCTOPOB
20. Crabunu3zaius paboueit TOUKH U YCHIJICHUS TOJIEBBIX TPAH3UCTOPOB.
21. TloneBoii TPaH3UCTOP C U3OIUPOBAHHBIM 3aTBOPOM
22. Ipunuun neiicreus u BAX MII tpan3uctopa
23. DNEeKTpOHHBIC KJIIOYHM Ha MOJEBBIX TPAH3UCTOPaX.
24. M/II-TpaH3uCTOpHBIE KIIOYH
25. Ilpunnun aeiictus u BAX noneBoro Tpansucropa.
26. Pabora mosieBbIX TPaH3UCTOPOB HA MaJIOM CHUTHAJIE
27. TMpunnun aeiicteus u BAX tupucropa.
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28. JuddepeHunanbHbIA yCUTUTENb.

29. Ycunurenu, pe3uCTUBHBIA KacKa/l

30. HnTterparop Muuiepa, COCTaBHON TPaH3HUCTOP.

31. OcHOBHBIE THUIIBI AHAJIOTOBBIX HHTETPAIBHBIX CXEM U UX OCOOCHHOCTH.

32. Oco0eHHOCTH, Ha3HAUCHHE, TEXHOJIOTHSI MHTETPATIBLHBIX CXEM.

33. IlaccuBHBIE 3JIEMEHTHI MTOJIYIPOBOJIHUKOBBIX HHTETPAIBHBIX CXEM

34. Oco0eHHOCTH aKTUBHBIX U MTACCUBHBIX AJICMEHTOB MHTETPAILHBIX CXEM.

35. CxeMOTexXHHKaA ONEpPallMOHHBIX YCUIUTENEH

36. IlapameTpsl peaabHBIX ONMEPANMOHHBIX YCUITUTENEH

37. Ycwiureau MOITHOCTH.

38. ba3zoBble JOrHMuYecKue 3JIEMEHTHI IU(PPOBBIX MHTETPATBHBIX CXeM Ha OUIONSPHBIX TpaH3U-
CTOpax.

39. ba3oBble JOrHUECKUE 3IEMEHTHI IIU(PPOBBIX HHTETPATHHBIX CXEM Ha MOJIEBBIX TPAH3UCTOPAX.

40. Dnementsl KMOII unterpansubix cxeM (MOII-TpaH3ucTOphl, KOHAEHCATOPHI)

41. DnexTpuyecKue napaMeTpbl JIOTUYECKUX UHTErPAIbHBIX CXEM

42. OyHKIMOHAIbHAS IEKTPOHUKA.

43. T'eneparopbl CTaOMIBHOTO TOKA M HATIPSIKCHUS.

44, TBepaoTelbHbBIC TaTUNKH

45. IIpubopsl ¢ 3apsA0BOH CBA3bIO.

46. Dnextponusie mpudopsl CBY. OcobenHocTH MX PyHKIMOHUPOBAHUS M KOHCTPYKIIHIA.

47. DnexTpoHHBbIE JaMIbl. [[pUHIUIBI 31EKTPOCTATUYECKOTO YIIPABIICHUS.

48. Knaccudukanusi 1 KOHCTPYKUHUS 3JIEKTPOHHBIX JiaMil. OCHOBHBIE XapaKTEPUCTHKU U Tapa-
METPHI.

49. DaexTpoHHO-Ty4YeBble TPYOKHU. [IpuHIMN QYHKIIMOHUPOBAHUS M OCHOBHBIE XapaKTEPUCTUKU
U mapameTpbl. O0IaCTH UCTIONB30BaAHUS.

50. IlepcrieKTUBBI pa3BUTHS MUKPOAJIEKTPOHHUKH U SJIEMEHTHOM 0a3bl POA.

K 3adety 1 3K3aMeHy 0 TEOPETHUECKOMY MaTepHaly JIEKLIMOHHBIX 3aHATHH JOMYyCKAIOTCs CTY-
JIEHTHI, BBIMIOJHUBIINE U 3aIIUTUBIIKE JIA0OpAaTOpPHBIE PaOOTHI, TOJTOTOBHUBIINE pedepar U mnpe3eHTa-
U10. 3a4eT NPOBOJUTCSA B YCTHOM (popMme, MpH 3TOM CTyJAEHTaM 3aJaroTcs 2 BOIIpoca M3 OOILero rme-
pEUHs BOIIPOCOB K 3aUeTy.

Pexomenayercs cienyromue KpUTEpUU OLEHKH 3HAHUH.

OmueHka «Hey10BJIETBOPUTEIBHO/HEe 324TeH0» BBICTABISIETCS B TOM CIIy4ae, €CIIM CTYJIEHT Jie-
MOHCTpPUPYET:

MOBEPXHOCTHOE 3HAHNE TEOPETHUECKOT0 MaTepHaa;

HE3HaHHE OCHOBHBIX 3aKOHOB, MOHATUNA U TEPMHUHOB yueOHOH NUCIMILIIMHBI, HEBEPHOE ONEpU-
pOBaHUE UMU;

rpyOble CTUIIUCTUYECKHE U PEeUEBbIE OIIUOKH.

OueHka «y/A0BJIeTBOPUTEIbHO/324TEHO0» CTABUTCS CTYJCHTaM, KOTOPBIEC ITPH OTBETE:

- B OCHOBHOM 3HAIOT Y4eOHO-IIPOrpaMMHBIN MaTepuan B 00bEMe, HeOOXOAMMOM ISl TPEICTOs-
niei yueOsl 1 paboThl Mo mpodeccuu;

- B LIEJIOM YCBOWJIM OCHOBHYIO JIUTEPATYPY;

- B OTBETaxX Ha BONPOCH HMEIOT HAPYIICHHUS B IOCIEI0BATEIFHOCTH H3JIOKEHHUS yIeOHOTO Ma-
Tepuaa, IeMOHCTPUPYIOT TOBEPXHOCTHBIE 3HAHUS BOTIPOCA;

- UMCIOT KPATKHUEC OTBECTHI TOJIBKO B paMKax JICKIIMOHHOT'O KypcCa;

- IPUBOAT HEUETKUE (POPMYJIMPOBKU (PU3NUECKUX MOHITUN U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIE MTOTPEIIHOCTH U IpyOble OIIMOKH B OTBETE Ha BOIPOCHI.

O1eHKa «XOPOLI0/32a4TEH0)» CTABUTCS CTYAE€HTaM, KOTOpPbIE IIPH OTBETE:

- 0OHapy>XMBalOT TBEPAOE 3HAHME MPOTPAMMHOTO MaTepHana, KOTOPBIH H3/IaraloT CHCTeMaTH-
3UPOBAHO, MOCIIEIOBATEIHHO H YBEPEHHO;

- YCBOMJIM OCHOBHYIO 1 HanOoJiee 3HaUNMYIO JIOTIOJTHUTENBHYIO JINTEPaTypy;

- AOIMYCKAIOT OTACIIBbHBIC MOTPCITHOCTU U HE3HAYUTCIIbHBIC OIITNOKHU IIpU OTBCTC,
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- B OTBETax HE JIOMYCKAeT CEPhEe3HBIX OMIMOOK U JIETKO YCTPaHsAET OTACIbHBIC HETOUHOCTH C TO-
MOIIbIO TOTIOJIHUTENIBHBIX BOIPOCOB MPENoJaBaTesl.

OneHka «0TJIMYHO/32a4TEeH0» CTAaBUTCS CTYJ€HTaM, KOTOpbIE IIPH OTBETE:!

- 00HapyXMBAIOT BCECTOPOHHEE CUCTEMATUYECKOE U INIyOOKOE 3HaHUE IMPOrPpaMMHOI0 MaTepua-
Ja (3HaHME OCHOBHBIX IOHATHMN, 3aKOHOB U TEPMHUHOB YY€OHON AMCLUIUIMHBI, YMEHHUE OIEpPUpPOBATh
UMH);

- M3JIaratoT MaTepuall JOrMYHO, I10CJIE0BATEIbHO, PA3BEPHYTO U YBEPEHHO;

- N3JIaraloT MaTepuall ¢ AO0CTATOUYHO YETKUMHU (OpMyIUpOBKaMH, NOATBEPKIAEMbIMU I'paduKa-
MU, TU(PPAMU WU IPUMEPAMU;

- BJIAJICIOT HAYYHBIM CTHJIEM PEuH;

- IEMOHCTPUPYIOT 3HaHHE MaTepuaa JEeKIHi, 6a30BbIX YUeOHUKOB U JOMOJHUTEIHHOHN JIUTEpa-
TYpBI.

OneHouHble cpeAcTBa JIs MHBAJIMOB U JIMI] C OTPAHUYEHHBIMU BO3MOYKHOCTSMH 3/J0POBbSI BbI-
OUparoTCs ¢ YU4ETOM UX MHIUBHUIYATbHBIX NCUXO(PU3MUECKUX 0COOEHHOCTEH.

- Ipu HEOOXOJUMOCTU MHBAJIMJAAM U JIMIAM C OTPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3/10POBbS
IPEOCTABIIAETCS JOMOJHUTENBbHOE BpeMs /JIsl IOATOTOBKM OTBETA HA 3a4eTe;

- NIpU [POBEIEHUM MPOLETYypbl OLIEHUBAHUS PE3YJIbTaTOB O0yUEHUS] MHBAIMUJIOB U JIUL C Orpa-
HUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbsI IIPEIYCMaTPUBAETCs MCIIOJIb30BAaHHE TEXHHUYECKUX CPEJICTB,
HEOOXOJIMMBIX MM B CBSI3U C X WHAMBHYaJIbHBIMH OCOOCHHOCTSIMU;

- IPU HEOOXOJIMMOCTH Ul 00YYaroIUXCs C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3[JOPOBbs U UH-
BaJIMJIOB IPOLIEIypa OLUEHUBAHUS PE3YJbTaTOB O0yUEHUs MO JUCLUIUIMHE MOXKET IPOBOJUTHCS B He-
CKOJIBKO 3TaroB.

[Iponierypa omleHNBaHUS PE3yIbTaTOB O0YUYCHHS MHBAJIHMIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXK-
HOCTSIMHM 37I0POBbsl IO JUCLHMIUIMHE (MOAYJIIO) HpeaycMaTpuBaeT IpeJocTaBlIeHue HHPOpMaLuu B
dopmax, ananTUpOBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMAIIHH:

JUnist T ¢ HapyIIEHUSIMH 3pEHMSL:

- B (popMe 31eKTPOHHOTO TOKYMEHTA.

Jlnist a1 ¢ HapyIIEHUsIMU CiTyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JIjig au1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTaTEIbHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedyeHb MOXKET ObITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHMHIEHTa oOyuaro-
IAXCSL.

5. IlepeyeHb OCHOBHOI1 U 10TIOJIHUTEIbHON y4eOHOM JIUTepaTypbl, He00X0AUMOI 1JIs1 0CBO-
e€HH Sl JUCHUIIMHBI (MOIYJISA)

5.1 OcHoBHasi 1UTEpaTypa:

1. HoBoxwunos, O. II. DnekTpoHuka U CXEeMOTEXHUKa [DJNEKTPOHHBIA pecypc]: yu4eOHHK JUIs
akagemuueckoro Oakanaspuara: B 2 4. Y. 1 / O. II. HoBoxwunos. - M. : IOpaiit, 2017. - 382 c. -
https://biblio-online.ru/book/9C9A15AD-47A5-4719-B5A2-E1C27357A56C.

2. HoBoxwuios, O. I1. DiIeKkTpoHWKA B CXEMOTEXHHUKA [DJICKTPOHHBIA pecypc]: Y4eOHUK s
akagemuueckoro OakanaBpuara: B 2 4. Y. 2 / O. II. HoBoxwunos. - M. : IOpaiit, 2017. - 421 c. -
https://biblio-online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.

3. Munennna, C. A. DIEKTPOHUKA H CXEMOTEXHHUKA [ DIIEKTPOHHBIN pecypc] : y4eOHUK | Tpak-
TUKYM JJIs akajemuueckoro 6akanaBpuata / C. A. Munenuna ; nox pea. H. K. Munenuna. - 2-e u3n.,
nepepab. u jgom. - M. : FOpaiit, 2017. - 270 c. - https://biblio-online.ru/book/A6FBF178-314B-4255-
96C7-9116BF1296EE.

4. bypb6aeBa, H.B. COopHUK 3a/ma4 MO MOJYyIPOBOJTHUKOBON JJIEKTPOHUKE [DJIEKTPOHHBIN pe-
cypc] : yue6. mocobue / H.B. bBypbaeBa, T.C. [lnenpoBckas. — DneKkTpoH. gaH. — MockBa : duzmar-
muT, 2006. — 168 c. — Pexum gocryna: https://e.lanbook.com/book/2126. — 3arn. ¢ skpaHa.

5.2 JlonosiHUTeIbHAS JIUTEPATypa:
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1. XKyxa, Muxaunn Anekcanaposuu (KyoI'Y). [lomynpoBoanukoBas snektponuka [Tekcr] : na-
O6oparopubie padoTel / M. A. XKyxa, E. H. Xyxa, I'. [1. Unpuenko ; M-Bo oOpa3oBanus u Hayku Poc.
Oenepanun, Kybanckwuii roc. yu-T. - KpacHonap : [Ky0Oanckuii rocygapcTBennslii yausepcurer], 2014.
- 43 c. : un. - bubnuorp.: c. 42. - 8.36.

2. 3unoBbeB, I'. C. CuioBas 35eKTpOHUKA [ DNEKTPOHHBIN pecypc] : yueOHoe mocodue Jist aka-
neMudeckoro 6akanaBpuara : B 2 4. Y. 2/ I'. C. 3uHOBBEB. - 5-¢ u3., ucnp. u joi. - M. : FOpaiit, 2017.
- 285 c. - https://biblio-online.ru/book/77ABB5EB-9017-4DB7-8AB9-DF08869E4250.

3. HoBoxwuios, O. I1. DnekTpoTeXHUKA U JICEKTPOHUKA [ DIIEKTPOHHBIN pecypc] : yueOHUK st
OakanapoB / O. I1. HoBoxwiioB. - 2-¢ u3f., uctp. u jpoi. - M. : FOpaiit, 2017. - 653 c. - https://biblio-
online.ru/book/EA7D000A-DDFD-472F-B8FB-FDAA602CBI7C.

J171st OCBOGHMSI AUCIUIUIMHBI MHBAJIUJIAMU U JIMLIAMUA C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 310pO-
BbS UMEIOTCS M3JaHHUS B JJIEKTPOHHOM BHUJE B JJIEKTPOHHO-OMOIMOTEUYHBIX cucrteMax <«JlaHb» u
«tOpaiit».

5.3. Illepuoguyeckne U3IaHusl.

B 6ubnuoreke KyOI'Y umerorcs ciemyroliye mepuogndecKue M3JaHus 1Mo TpOoGUiI0 AUCIU-
IUIMHBIL

B mupe nayku.

BecTtHuk cBs3U.

3apyOexxHasi paIuodJIeKTPOHHUKA.

N3Bectust BY308B. Cepus: [Ipubopoctpoenue.

Uzsectus BY3oB. Cepus: Pagnodusuxka.

N3Bectus BY3o0B. Cepust: Pagnosnexkrponuka.

MUuKpOo31eKTpOHHUKA.

Panno.

Pamnorexnuka.

Pagnorexnuka u 3J1eKTpOHUKA.

Pagnotexnuka. Pedeparusnsiit xxyprnan. BUHUTH.

CxeMOTexXHHKA.

TenexkoMMyHUKALIMH.

TexHonmornu n cpeacTsa CBA3H.

VYenexu COBpEMEHHOM paiiodIEKTPOHUKH.

DNEeKTpOHHUKA.

OnextpoHuka. Peeparusnsiii xypuan. BAHUTU.

DJEeKTPOHUKA: HayKa, TEXHOJIOIus, OHU3Hec.

DIIEKTPOCBS3b.

6. Ilepevyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH « UHTEepHeT», He-
00X0AUMBIX /IJIA OCBOEHUSI AU CUMIIJIMHBI

1. EnnHOE OKHO nocTyna K oOpa3oBarenbHbIM pecypcam — URL: http://window.edu.ru/.

2. @enepanbHblil 00pa3oBaTenbHbI noptan — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

3. Karanor nayunsix pecypcos — URL: http://www.scintific.narod.ru/literature.htm.

4. bonpmas HayuHas 6ubimmoreka — URL: http://www.sci-lib.com/.

5. Paznen «®uszuka» EcrecTBeHHO-HAy4YHOTO 00pa3oBaTenpbHOro mopraita — URL:
http://www.en.edu.ru/catalogue/304.

6. Paznen «IlomynpoBoguukm» oOpa3oBarenbHOoro npoekta A.H. Bapruna «®usuka, xumws,
MaTeMaTHKa CTyJIeHTaM U 1mkonbHukam» — URL: http://www.ph4s.ru/books_tehnika.html.

7. Pazpmen «Texuuueckue nHayku (Pammodusuka. Pammosnextponuka. IlomynpoBonHukoBas
AJICKTPOHHUKA M JIp.)» oOpa3oBarenbHOro mpoekra A.H. Bapruna «®wusuka, Xumus, MaTeMaTHKa CTY-
nenram u mkoiasHEKamM» — URL: http://www.ph4s.ru/book_ph_poluprovodnik.html.

8. Kimy6 155: marepuansl mo mporpaMMHPOBAaHUIO, TTOJIYITPOBOIHUKOBOM DJIEKTPOHUKE M CXEMO-
texuuke — URL: http://www.club155.ru/.

9. Undpopmarnmonnsie pecypebl Hayunoit oubimorexu Kyol'Y — URL: http://www.kubsu.ru/
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ru/university/library/resources.

7. MeToau4eckue yKazaHus 1Jisl 00y4al0ImMXcs N0 OCBOEHUIO AU CHHUIIUHBI

JUis yCHemHoro oCBOCHMUs AMCLUUILUIMHBI «DJIEKTPOHUKA» IPU CAMOCTOSITEIbHOM paboTe CTy-
JEHT JIOJIKEH UMETh:

1) KOHCIIEKT JIeKIuil B O0yMaXHOM MJIM 3JIEKTPOHHOM BUJE;

2) yueOHUK (yueOHOe TocoOue) B COOTBETCTBUH CO CIIUCKOM JINTEPATYPBI;

3) TeTpanp s 1abopaToOpHBIX PadoT.

CamocrosTenbHas paboTa COACPKUT CISIYIOIINE BUIbI YIeOHOH NeSTeNbHOCTH CTYICHTOB!

— TEOPETUYECKYI0 CaMOIIOAIOTOBKY K JIAOOPATOPHBIM 3aHATUSAM M K 3a4eTy IO KOHCHEKTaM U
y4eOHOM JTUTEPATYPE;

— oopMIIEHHE OTUETOB 110 Pe3yJbTaTaM JIAOOPATOPHBIX padOT (O BBINOJIHEHHON Ja00paTOPHOI
paboTe CTYJEHThl OTYUTHIBAIOTCS MPENOJABATENI0 Ha CIEAYIOIIEM (OYepeHOM) JIabopaTOPHOM 3aHs-
THH);

— MOATOTOBKA pedepaTa Mo OAHON U3 TEM YUEOHOM TUCUUTLITUHEI;

— MOATOTOBKA MPE3EHTALUH 110 TeMe pedepaTa U BBICTYIJICHUE C JOKJIAJ0M Ha OJJHOM M3 JIeK-
LIUOHHBIX 3aHATUH.

CryzneHTy HeoOXOUMO CHCTEMaTH4YeCcKH padoTaTh B TEUEHHE CEMECTpa MO0 U3YUYEHUIO TEOPETU-
YeCKOIo MaTepuana u NpuoOpEeTEeHUIO HaBBIKOB AKCIIEPUMEHTAIBHOM padoThI.

Jnis 3armoMHHaHUS JIGKIMOHHOTO Marepuaia (B TOM YWCIIEe U B MEPHOJ MOATOTOBKH K 3a4eTy)
CTYAECHTY HE0OXOAMMO XOPOIIO 3HaTh CBOWCTBA MaMATH U aKTHUBHO IOJIb30BAaThCSI MHEMOTEXHUYECKH-
MU IpUEMaMH, U3BECTHBIMU W3 y4eOHOW mucuuiuimHbl «[lcuxomorust m memaroruka». Meroandeckue
PEKOMEH/IallMU 110 3allOMUHAHHUIO MOXXHO HAWTH M B VIHTepHETe MO KIOYEBBIM CIOBAM: «IIAMSATHY,
«MHEMOHHUKa», «KMHEMOTEXHHKA», «KaK 3allOMHUTH y4eOHBI MaTepuamy. JKemaTeabHO TakkKe 03HAKO-
MUTbCS C IPUEMaMHU KOHCIIEKTHPOBAHUS, T.€. CO CIIOCOOaMU COKpAILEHHUS 3allUCH CJIOB M CIOBOCOYETa-
HU, HaIpUMep, MPUMEHSEMBIMH B CIIOBAPSIX M SHITUKIOTICTUSX.

B ocBoeHMM AUCHUIUIMHBI HHBAIMAAMU U JIUIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
0osbIIOe 3HAUEHUE KMEeT WHIUBUAyaldbHas ydeOHass paOoTa (KOHCYJIbTAllUM) — JONOJHUTENILHOE
pa3bscHEHHe yueOHOro MaTepuaa.

WupuBuayanpHble  KOHCYJIBTAlMM 10  TPEAMETY  SIBISIOTCS  BAXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHUBHIYyaTU3aM1 00y4YEeHUS U YCTAaHOBJIECHUIO BOCIIMTATEILHOTO KOHTAKTa MEXTy
npernojiaBaTesieM W OOyYalomMMcs WHBAIUAOM WIH JIAIOM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3/10pOBBA.

YcnenHocTh OCBOCHHUS CTYACHTOM YU€OHOH JTUCIUIUTMHBI OTPAYKACTCS B €T0 PEUTHHTE — CyMMe
6ayu10B, KOTOpas (opMUpyeTcs B TEUEHHE CEMECTpa M0 Pe3ysbTaTaM YCTHBIX OINPOCOB, BBINOJIHEHHOTO
pedeparta (1okIaaa), BHYyTPUCEMECTPOBOM aTTECTAIMH U 3AIIUT JTa0OPATOPHBIX padoT.

8. IlepeuyeHb HMH(POPMALMOHHBLIX TEXHOJOIHH, MCIHOJb3yeMbIX IPH OCYUIECTBJICHUHU
00pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

8.1 Ilepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecreYeHUust

1. Onepanuonnas cucrema Microsoft Windows.

2. ITaket nporpamm CATIP NI Multisim.

8.2 Ilepeyenp He0OXOAMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. DnexTpoHHbIN Katanor HayuHou ouommoteku KyOI'Y (http://212.192.134.46/MegaPro/Web).

2. DnekTpoHHas OubnuoTeuHas cucrema «YHuBepcuterckas 6udanorexka ONLINE
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnexTpoHHas 6ubnaroTevyHas cuctema usnarenscTa «Jlaupy (https://e.lanbook.com/).

4. DnexkTponHas oubmmoreunas cucrema «FOpaiit (https://www.biblio-online.ru/).

9. MaTepuajibHO-TEXHUYeCKasA 0a3a, He0OX0AMMAasA ISl OCYIeCTBJIEeHUS 00pa30oBaTeIbHO-
ro npouecca 1no JUCHHIINHE (MOIYJII0)
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MarepualbHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTITHHBI

Ne Bun pabor
Y OCHAILIEHHOCTh

1. Jlekunonneie 3aHs- | Ayautopus 227C, ocHallleHHAss THTEPAKTUBHOU IOCKOM.
THUS

2. Cemunapckue 3ans- | Ayauropus 317C, ocHanieHHass MarHUTHO-MapKEPHOU JI0CKOM
THUS

3. JlaGopatopubeie 3a- | Jlabopatopuss 317C, ykoMIuieKTOBaHHas 00OpyJAOBaHHWEM He-
HATHS 00X0IMMBIM JJIsI POBEICHUS 1a00paTOPHBIX paboT

4, Texyuuii KoH- | Aynutopusi 311C, ocHaieHHass KOMIBIOTEPHOW TEXHUKOH C
TpOJib,  TMPOMEXKY- | MOJKIIOYEHUEM K ceTu UHTepHeT
TOYHAs aTTeCTallHs

S. ['pynmossie Aynuropus 317c, ocHallleHHasl IEPEHOCHBIM IIPOEKTOPOM U
(MHAMBUAYAJbHBIE) | MarHUTHO-MapKEPHON JOCKOM, AJIsl IPOBEIACHHUS IPYIIOBBIX
KOHCYJIbTAIINHU KOHCYJIbTAIUH.

6. CaMocrosgTenbHas Aymutopus 311C, ocHalleHHass KOMIIBIOTEPHOM TEXHUKOH C
pabora BO3MOKHOCTBIO TIOJKJIFOUYEHHUS K ceTH «IHTepHeT», mporpaMmmon

9KPAHHOTO YBEIUYCHUS M OOECIICYCHHBIH JOCTYIIOM B DJIEK-
TPOHHYIO MH()OPMAIMOHHO-00pa30BaTEILHYIO CPEy YHUBEPCH-
TETA.
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