





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OU3NYECKHUE OCHOBBI MUKPOJJIEKTPOHUKNA

Paspensl paboyeii mporpaMmsI
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3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI
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5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

27.05.01|¥YK-1 — crocobHOCTb OCYIIEeCTBSATh KPUTUYECKWH aHaiu3 TMPOoOJeMHBIX CUTyalldii Ha OCHOBE
(A1) |cucTeMHOro MoAXo/a, BEIPA0ATHIBATH CTPATETHIO JeMCTBUNA

24.05.06|TICK-4 — crioco6HOCTb TIPOEKTUPOBATh TMO/CHCTEMBI M 3/IEMEHThI CHUCTEM YIIDaB/IeHUS] PakeT W
(19) |ppyrux netaTesibHBIX anmapaToB

24.05.05[TICK-4 — crocoOHOCTh TIPOEKTUPOBATh TMOJCUCTEMBI M 3/IEMEHThl CHUCTEM  YIIPAB/IEHHUS
(M9) |aBHMALMOHHBIX KOMILIEKCOB pa3IMYHOIO Ha3HaueHUs

24.05.04
(A5) [1CK-5 — CrniocobHOCTE K pa3paboTke CTPYKTYpBI cucTeM yripaBieHus BITJIA

@®opMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYDKEeHHe C/leyIOLINX pe3y/isTaToB 00pa3oBaHust:
YK-1 (27.05.01, A1)

3HAHUA:

¢bu3nyecKye MpoLecchl, KOHCTPYKLMHY, TTPUHLIMIM JelCTBUS, XapaKTePHUCTUKHM U TlapaMeTpbl prOopoB
Pas3IMYHOro Ha3HaueHWs] U MUKPO3JIEKTPOHHBIX YCTPOMCTB;

Marepuaibl 3/IeKTPOHHOM TeXHUKH U UX 37eKTpodHr3rUecKre CBONCTBA; XapaKTePUCTHKH P-N [1epexoza;
TOJTyIPOBOJHUKOBBIE JUO/bI, OUIIOSIPHBIE U T0JIeBble TPAH3WCTOPHI; (DOTO/IEKTPUUeCKHe W W3/TydaTe/bHble
MpUOOPBI; XapaKTePUCTUKH, NapaMeTPhl U MOJIeNH MOyIPOBOJHUKOBBIX TIPUOOPOB; 37IeMeHThI UHTerpaibHBIX
cxeM; 0a30Bble JIOTMYECKHE 3/1eMEHThl Ha OCHOBe OMITOJSIPHBIX M TMOJIEBBIX TPAH3HCTOPOB; 3allOMHHAOLIMe
JIOTWYeCcKye 371eMeHThl; OCHOBbI (DYHKI[MOHA/IbHOM 3/1eKTPOHUKY;

TIOHVMaHKe COBPEMEHHBIX TEXHOJIOTHI U3TOTOBJIEHHS 3/IEKTPOHHBIX ITPHOOPOB;

YMeHus:

yMeHHe aHa/IM3UpoBaTh paboTy CXeM, COfiepXKalliuX MOTyTIPOBOJHUKOBBIE 3/1eKTPOHHBIE TPHUOOPHI;

0CBOEHHE OCHOBHBIX XapaKTePUCTHK MOTYTIPOBOJHUKOBBIX 3/IeKTPOHHBIX TPUOOPOB;

HABbIKU:

- oTpe/iesieHre OCHOBHBIX XapaKTePUCTHK 3/IeKTPOHHBIX ITPHOOPOB;

- MCCTIe/I0BaHNe PA3/IMYHBIX CXeM BKJIFOUEeHHs 37IeKTPOHHBIX ITPHOOpPOB;

- paboTa C MakeTHbIMH YCTaHOBKaMH, BK/IFOUYAIOLMMH 3/1€KTPOHHBIE TPUO0PSI;

- MO/le/TUpOBaHKe PaboThI CXeM C 371eKTPOHHbIMU Tipubopamu B CATIP.

IICK-4 (24.05.06, 19)

3HAHUA:

¢bu3nyeckye 1poLecchl, KOHCTPYKLMY, TTPUHLIMI JelCTBUS, XapaKTePHUCTUKHU U TlapaMeTpbl prbopoB
Pas3IMYHOrO Ha3HaueHWs] U MUKPO3JIEKTPOHHBIX YCTPOMCTB;

MarepuaJibl 3/IeKTPOHHOM TeXHUKH U UX 371eKTpodHU3NUecKre CBONCTBA; XapaKTePUCTHKH P-N [1ePexoza;
TOJTyIPOBOJHUKOBBIE JUO/bI, OUIIOSIPHBIE U T0JIeBble TPAH3WCTOPHI; (POTO/IEKTPUUECKHEe W W3/TydaTe/bHbIe
MpUOOPBI; XapaKTePUCTUKH, NapaMeTPbl U MOZIe/y TOyIPOBOJHUKOBBIX TTPUOOPOB; 37IeMeHThbI UHTerpaibHbIX
cxeM; 0a30Bble JIOTMYeCKHEe 37eMeHThl Ha OCHOBe OWTIOMSPHBIX U TIONEBBIX TPAH3UCTOPOB; 3allOMUHAOLIHe
JIOTUYeCKHe 371eMeHThl; OCHOBbI (DYHKI[MOHA/IbHOM 3/1eKTPOHUKY;

TIOHVMaHKe COBPEMEHHBIX TEXHOJIOTHI U3TOTOBJIEHHS 3/IEKTPOHHBIX ITPHOOPOB;

YMeHus:

yMeHHe aHa/IM3UpOoBaTh paboTy CXeM, CofiepyKalljiX MOTyTIPOBOJHUKOBBIE 3/1eKTPOHHBIE TPHUOOPEI;

0CBOEHHEe OCHOBHBIX XapaKTepUCTHK MOJTYTIPOBOJHUKOBBIX 3/IeKTPOHHBIX IPUOODOB;

HABbIKU:

- OTIpe/ie/ieHre OCHOBHBIX XapaKTePUCTHK 3/IeKTPOHHBIX ITPHOOPOB;

- MCCTe/ioBaHNe PA3/IMUYHBIX CXeM BKJIFOUEeHHs 37IeKTPOHHBIX ITPHOOpPOB;

- paboTa c MakeTHBIMH YCTaHOBKaMH, BK/IIOUAIOIIMIMU 37IeKTPOHHbIE TIPUOOPH;

- MOJle/TUpOBaHKe PaboThI CXeM C 371eKTPOHHBIMY Tiprbopamu B CATIP.

IICK-4 (24.05.05, 19)

3HAHUA:

¢bu3nyeckue MpoLecchl, KOHCTPYKLMHY, TPUHLIMN JelCTBUS, XapaKTepPUCTUKU U TlapaMeTphl IprbopoB
pa3/IMUHOro Ha3HaYeHMsl U MUKPO3JIEKTPOHHBIX YCTPOUCTB;

MarepuaJibl 3/IeKTPOHHOM TeXHUKU U UX 3/71eKTpodHU3nUecKre CBONCTBA; XapaKTePUCTHKH P-N [1ePexoza;
TIO/TyIPOBOJHUKOBBIE JUO/bI, OUIIOSIPHbIE U T10JIeBble TPAH3WUCTOPHL; (POTO/IEKTPUUECKHEe U U3/IydaTe/bHble
NpUOOPBI; XapaKTePUCTUKH, NapamMeTPbl M MOZeNy MOTyIPOBOJHUKOBBIX TTPUOOPOB; 37IeMeHThl UHTerpaibHBIX
cxeM; 0a30BbIe JIOTMYeCKUe 37eMeHThl Ha OCHOBe OWIIOMSPHBIX U TIONEBBIX TPAH3UCTOPOB; 3allOMUHAOLIHe
JIOTWYeCKHe 371eMeHTbl; OCHOBbI (DYHKI[MOHA/IbHOM 3/1eKTPOHUKY;

TOHMMaHKe COBPEeMEHHBIX TEXHOJIOTHI U3TOTOBJIEHHS 3/IEKTPOHHBIX ITPHOOPOB;

YMeEHus:

yMeHHe aHa/IM3UpoBaTh paboTy CXeM, COZiep>KalliiX MOTyTIPOBOJHUKOBBIE 3/1eKTPOHHBIE TTPHUOOPEI;
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OCBOEHHE OCHOBHBIX XapaKTePUCTHK MOTYTTPOBOTHUKOBBIX 3/IEKTPOHHBIX TPUOOPOB;

HaBbIKU:

- oripefie/ieHr e OCHOBHBIX XapaKTePUCTHK 37eKTPOHHBIX MPUO0POB;

- MCC/Ie/JOBaHMe Pa3/IMYHbIX CXeM BKJIIOUEHUs 3/IeKTPOHHLIX MPUO0POB;

- paboTa c MaKeTHbIMH YCTaHOBKAaMH, BK/TFOUAIOIIMMU 3/IeEKTPOHHBIE MPUOOPHI;

- MOZIe/IMpOBaHKe paboThl CXeM C /IeKTPOHHBIMY Tiprbopamu B CATIP.
IICK-5 (24.05.04, A5)

3HAHUA:

(hu3yecKue MpoLeCChl, KOHCTPYKI[UY, TIPUHLIUI AeUCTBUS, XapaKTePUCTUKH U TlapaMeTphl PrUOOpOB
Pa3MMUHOro Ha3HaueHUsi U MUKPO3JIeKTPOHHBIX YCTPOMNCTB;

MaTepuasbl JeKTPOHHON TeXHUKU U UX /1eKTpodu3rueckre CBOMCTBA; XapaKTePUCTUKHU P-N Tepexo/ia;
MOy IPOBOJJHUKOBLIE TUO/bI, OUIIO/SIPHBIE U TIOJIeBble TPAH3UCTOPHLL; (HOTO3/MEKTPUUECKHE U W3/TydaTe/bHble
MpUOOPBI; XapaKTEPUCTHKH, TTapaMeTPbl U MO/IeN TOTYTPOBOJHUKOBBIX TIPUOOPOB; 37IEMEHThI MHTErpaibHbIX
cxeM; 0a30BbIe JIOTMUECKUE 37€MEHThl Ha OCHOBE OWIOMSPHBIX W TIOMEBBIX TPAH3UCTOPOB; 3allOMUHAOIIUE
JIOTMUeCKYe 37IeMeHTbhI; OCHOBBI (DYHKIIMOHATBHOM 37IeKTPOHUKHY;

TOHUMaHWe COBPEMEHHBIX TEXHOIOTUI U3TOTOBJIEHUS 3I€KTPOHHBIX TTPUOOPOB;

YMeHus:

yMeHHe aHaIM3upoBaTh paboTy cXeM, CoJiepKalliX TIOMyTIPOBOAHHUKOBbIE 37IEKTPOHHBIE TIPUOODEI;

OCBOEHHE OCHOBHBIX XapaKTePUCTHK MOTYTIPOBOIHUKOBBIX 3/IEKTPOHHBIX TPUOOPOB;

HaBbIKU:

- oripefie/ieHr e OCHOBHBIX XapaKTePUCTHK 37eKTPOHHBIX MPUO0pOB;

- ACC/Ie/JOBaHKe Pa3/IMYHbIX CXeM BKJIIOUEHUs 3/IeKTPOHHBIX MPUO0POB;

- paboTa ¢ MaKeTHbIMH YCTaHOBKAaMH, BK/TIOUAIOL[UMHU 3/IEKTPOHHBIE PUOOPHI;

- MOZIeTMpOBaHue paboThl CXeM C 7IeKTPOHHBIMY Tiprbopamu B CATIP.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa @U3NYECKUE OCHOBBI MUKPOJJIEKTPOHUKM sBrsieTcs JUCLUIVIMHON
yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
Harnpas/enusm: 24.05.04 HaBuranmonHo-0amctuueckoe obecriedeHre IpUMeHeHHs KOCMUUYeCKOU TeXHUKH,
24.05.05 MHTerpupoBaHHble CUCTEMBI JleTaTe/bHbIX arraparoB, 24.05.06 CucreMsl yripaB/ieHUs
JleTaTe/lbHbIMM annaparami, 27.05.01 CrnerjpanbHble OpraHU3aldOHHO-TEXHUUECKHEe CUCTEMBI.

CogeprkaHue JUCLUIVIVHEI SBJISIeTCS JIOTMYeCKUM NpopopkeHrem aucuurine: @U3NKA.

Copep>kaHue IUCLIMILIMHBI SB/SeTCS OCHOBOU A1 ocBoeHus1 gucuuriie: TH®OPMAIIMOHHBIE
KAHAJIbI CUCTEM YIIPAB/IEHUS.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CrniocobeH NpUMeHSITh eCTeCTBeHHOHAYUHbIe U 00II[eMHXeHepHBIe 3HaHHsI, METO/IbI
MaTeMaTHueCKOro aHajan3a U MOZie/IMPOBaHMsI, HaBbIKK TEOPETHUECKOT0 U KCTIePUMEHTATLHOTO
WCC/IeI0OBaHMUS [IJ1s PELleH st Pa3/IMUHbIX 3a/ja4 PoheCCHOHAIbHOM [1eATe/TbHOCTH

¢ OIIK-7 — CriocobeH IpOBOANTD SKCIIEPUMEHTA/IbHbIE HCC/IeIOBAHMS B 00/1aCT a3p00ayIMCTHKY,
OpraHU30BBIBATH MIPOBE/IEHHE HAYUYHBIX KOCMUYECKUX UCC/Ie0BaHMI 1 pa3paboToK, a Takxke
Tpe/ICTaB/ISATh ¥ apTyMeHTHPOBAHHO 3alIUIIATh [T0TyUYeHHbIe Pe3y/IbTaThl



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

KYPC

CEMECTP

HaumeHoBaHue Ppa3jeioB ¥ JUAAKTHYECKHUX eJUHHIL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JleKuuu

JlaGoparopHsrit

MPAaKTHKYM

CamocrosTenbHast
pabora cryjeHToB

®dopmupyemast
KOMIeTeHIus, %

YK-1 (27.05.01)

TICK-4 (24.05.06)

IICK-4 (24.05.05)

TICK-5 (24.05.04)

Pazaen 1. OCHOBEI 30HHOH TeopHH TBepbIX Tesl. Pu3nKa
no/TynpoBoAHUKOB. ITo/1ynpoBogHHKOBBIE JUOABL 1.1.
Crpoenue BeljecTBa. OCHOBHBbIE MOHSATHsI KBAHTOBOW TEOPUH.
‘YpaBHenwe IlIpezyHrepa U BOTHOBas (PYHKLHS, TOCTYJIaThI
Bopa. DHepreTuyeckue 30HbI B KpUcTaiax. TyHHe/IbHbIH
adext. O6pasoBaHue sHepreTHUecKux 30H. COOTHOLLIEHHE
Telizenbepra /i/1st SHepruy U BpeMeHU. 30HHas juarpaMma.
BaneHTHast 30Ha ¥ 30Ha POBOZMMOCTH. Y3KO30HHEIe,
IIMPOKO30HHbIe U Ge3lie/ieBble MO/TyIPOBOAHUKU. 3aroNHeH’e
SHEpreTHYeCKUX 30H 3/1eKTPOHAMH, IPOBOHUKH,
TIOTyIPOBOAHUKH ¥ M30/1TOPbI. TeroBoe ABIDKeHHe
3/IeKTPOHOB, JyIMHa cBoGoAHOro npobera. 1.2.
TTonynpoBoAHUKOBLIE BellleCTBa. DjieMeHTapHble
nonynpoBoAHUKY. [TomynpoBoguuku rpynm AIIIBYV, AIIBVI,
TBepzble pacTBOpbL. Kpucraniuueckast pereTka
TI0JTyTIPOBO/JHUKOB, NapaMeTphbl peleTKy. 1.3. D/eKTpoHHO-
JIbIPOUHbIH Nepexog (p-n). Kinaccudukarys. p-n —fiepexof B
PaBHOBECHOM U HePaBHOBECHOM COCTOSIHMSIX. DHepreTuyeckast
JiMarpaMMa, TIoTeHLMabHbIHA 6apbep. IIpsMoii ToK.
OGpaTHOCMelL|eHHBIi p-N—Tiepexoz], DKCTPaKLs HOCUTesIel
3apsizia. O6parHbiii Tok. [IIUpHUHA U eMKOCTb P-N —T1epexo/a.
Bapbepras 1 uddy3roHHas eMKocTb. 1.4. BossramnepHast
XapaKTepHuCTHKa p-n —Tiepexoza. [IpsiMasi 1 obpaTHasi BETBH.
DneKTprUUecKuii 1 TemioBoi nipobou nepexoza. ITepexoy,
IotTku. Knaccuduxarys 4U0A0B. BhINpsMUTeIbHbINA A0S,
Crabumutpos. Crabuctop. BosbTamMmnepHble XapaKTepUCTUKH.
VIMnynbCHbIe AWO/BI C p-n —T1epexozioM. ITepexosiHble TpoLjecchbl
B cxeme kmoyva. Juoast IH3 u AJIPB. Tuop Ilortku. CBY
nuozbl. TyHHenbHbIN anog. Bapukan u BapakTop. Pin auog,.
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Paspen 2. Bunonsipueie Tpansuctopsl (BT). YeuiurenbHbie
KacKa/ibl IOCTOSIHHOTO H NepeMeHHOro Toka Ha BT. 2.1.
OO61pe CBefieHHst O TPAH3UCTOPax. BUMOSIpHbIE TPAH3UCTOPBI.
YCTpOHCTBO ¥ NPHHLIUM JIeCTBUSI GUITONSIPHOTO TPAaH3MCTOpA.
KoabduipeHTs! HHKeKLMH, TepeHoca U YCU/IeH s TOKa.
CrarnuecKye XapaKTepUCTUKY OUIIONSIPHOTO TPaH3UCTOpa.
JlMHaMuuecKHe XapaKTepUCTHKH. 2.2. AKTUBHBIN U K/IHoueBoit
PeXXUMBI pabOTBI, yCU/IUTE/TbHbIE CBOMCTBA TPAH3UCTOPA.
ITapametpsl BT Tpan3suctopos. IlepexoziHble MpoLiecchl B cxeme
kmoda Ha BT. ManocurHasbHble TlapaMeTpbl GUIO/SIPHOTO
TpaH3ucTopa. 2.3. Kiaccudukarys GUossspHbIX TPaH3HUCTOPOB.
BeszpeiicdoBbiii 1 ApeiidoBblii GUMOJISIPHBIE TPAH3UCTOPBI.
Knaccudukaryst GUnossipHpIX TPaH3MCTOPOB IO TEXHONOTHK
W3roToB/eHus. ToueuHsli, CriiaBHOH, AU (Y3HOHHBIH,
criaBHO-An(dy3noHHbIH, [ dYy3MOHHO - TIaHapHBIH,
Me3arl/laHapHbIH, M1aHapHO-3TUTAKCHa/TbHBIH TPaH3UCTOPEI.
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Paspen 3. IToneseie Tpan3ucropsl (IIT). 3.1. TToseBble
TPaH3UCTOPBI, Knaccudukalus. [ToneBo TpaH3uCTOp ¢
YTIPaB/ISIOLIUM P-n nepexofoM. CTaTH4yecKye XapakTepUCTHKH
T10/1eBOT0 TPaH3MCTOPa C YPaB/ISIOIMM P-N 1epexofom. 3.2.
TToneBoii TpaH3UCTOP C U30/IMPOBAHHBIM 3aTBOPOM. YCTPOICTBO
Y npuHLMn AeictBusi MOIT TpaH3MCTOpa C BCTPOEHHBIM U
MH/[yLIIPOBaHHBIM KaHaslaMy. CTaTUYeCcKHe XapaKTepUCTHKH,
riapamMeTphl MOJIeBBIX TPaH3UCTOPOB. 3.3. CoBpeMeHHbIe
rosieBble TpaH3ucTopbl. MotHbie MOSFET (SIPMOS.
HEXFET) noneBsle TpaH3ucTopbl. CTPYKTYpa ¥ NPUHLIUM
neiicTBust. Momaele IGBT nosieBble TpaH3UCTOPEI, CTPYKTYpa U
npuHLmn Aeiicteus HEMFET TpansucTtopel. PasHoBUHOCTH
TPaH3UCTOPOB C BbICOKOH MOABIXHOCTBIO HOcUTesel. MITT
TPaH3UCTOPBI C JBOHHBIM 3aTBOpOM. Mukpo FET TpaH3ucTopbl
VHTeTpalbHbIX CXeM.
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Paspen 4. Ilepek/iouare/bHbIe 3/1eKTPOHHbIE IPHOOPbBI —
THPHUCTOPLI. [TnojHbIN THPUCTOp (AMHUCTOP). TpHoAHbIH
TUPUCTOP (TPUHUCTOP). CUMMETPUYHBIA TUPUCTOP (CUMUCTOP).
XapakTepUCTHKH 1 ITapaMeTpbl THPHCTOPOB.
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Paspen 5. IlepcneKTHBHBIE HANPaB/IeHHs! TPAH3HCTOPHOH
MHKPO03/1eKTPOHHKH. 5.1. [TpaBuno Mypa. Hanopa3mepHast
37eKTpoHrKa. KBaHTOBOMexaHHuecKue s dexTol. [ToHsTHE O
Bdnmax ne BpOiins, sdpdexr AapOHosa - BOMma, adpdekt
Ihxo3sedcoHa, apdexr MeiicHepa. Yiiepo/iHble HAHOTPYOKH.
TTonsTHe 0 KBaHTOBBIX TOUKax. 5.2. IlepcrexTuBHbIE
TPaH3UCTOPHbIE CTPYKTYPbI: MOJIEKY/ISIPHBIN TPaH3UCTOP;
CITUHOBBII TPaH3UCTOp, FpaneHOBbIﬁ TPaH3UCTOP, KBAHTOBO-
HHTepGepeHLIMOHHBII TPaH3UCTOP, TPAH3UCTOP HAa KBAHTOBBIX
TOUKAaX, TPAaH3HUCTOPbI HA OCHOBE HAHOTPYOOK;
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oToHuKe.

(eppoanexkrpudeckuii Tpansuctop. IToHsATHE 0 KpeMHHEBOI

WHTerpanbHble MUKPOCXeMbl. OCHOBHBIE ONpe/ie/leHus].

3MUTAKCHA/ILHO- /IaHAPHOI TeXHOIOrMHM U3TOTOB/IEHHS!
TIO/TyIIPOBOJAHUKOBBIX MUKPOCXeM. 6.2. 3aroMUHaroLie
JIorHuecKue 31eMeHThl; KoMGHHaLIOHHBIE 1
T0C/le/loBaTe/IbHOCTHbIE YCTPOICTBa.

Paspen 6. D1eMeHTbl MUKPONPOLIECCOPHON TeXHUKH. 6.1.

Wcropus passutust. Knaccudukaips MUKpocxeM. KOMIIOHeHTBI
MUKpocxeM. TTOHATHS O MeToAax MiaHapHO-AUddy3MoHHON 1

1 4 4 0 7 20 20 20

20

Bcero 3a 4 cemecTp

108 51 34 17 57 100 100 100

100

Bcero no gucuunanHe

108 51 34 17 57 100 100 100

100

3.2. JIaGopaTopHbIii NPaKTUKYM

Oo0neMm,
Ne Homep u HaiMeHOBaHUe pa3jesia
Tema /1a00paTOPHOro NPaKTHKyMa aya.
n/o JMCIIMIL/TUHBI
4acoB
1 OpraHu3aloHHOe 3aHATHe. 2
2 Pazpen 1. OCHOBEI 30HHOM TEOPUU TBEPABIX WccnenoBanue mosynpoBOAHUKOBBIX 2
Tes1. Pr3MKa NOMyIIPOBOJHHKOB. TIMOJ0B.
3 1onynpoBOAHUKOBBIE JUO/bI. WccnepnoBanue mosyrpoBOAHUKOBBIX 7
CTaOMTUTPOHOB.
Crarnyeckye XapakTepUCTUKU U NTapaMeTphl
4 OWITIOJIIPHOTO TPAH3UCTOPA B CXeMe C obmiedi| 2
0a3oii.
Pasgen 2. Bunonsipubie TpaH3ucTopsl (BT). Crarnyeckye XapakTepUCTUKU U NTapaMeTphl
5 |YcunurenbHble KacKaZbl TOCTOSIHHOTO U OWTIONSPHOTO TPAH3KMCTOPA B CXEMeE C 2
riepeMeHHOro Toka Ha bT. 0OIIUM SMUTTEPOM.
YcunvtenbHBIN U KTIOUEBOM PEXXUMBbI
6 OUITOJIIPHOTO TPAH3UCTOPA B CXEME C 3
OOIIUM SMUTTEPOM.
Crarnyeckye XapakTepUCTUKU U ITapaMeTphl
7 |Pa3gen 3. TTonesobie Tpan3uctopsl (I1T). I10/1eBOT'0 TPaH3UCTOpa C yIPAaBJISOLIUM P- 4
N-[epexoj0M.
Bcero 3a 4 cemecTp 17
3.3. CamocrosiTennbHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHHe pa3jiesa Oompem,
Copep)xaHue yueOHOro 3afaHus
n/n JUCLUIUTUHBI 4acoB
Pasgen 1. OcHOBBI 30HHOM TeOpUH W3yueHue npeyCMOTPEeHHBIX IPOrPaMMOM
1  |tBepapbix Ten. dU3MKa MOMYNIPOBOJHUKOB. |JUJAaKTUUEeCKUX eIUHUL] pa3fena 1; ITogrotoBka k| 10
[MonmynpoBOHUKOBLIE AUOABI. naboparopHeiM paboTam.
Pazpen 2. bunossipHble TpaH3UCTOPLI N3yueHue nipelyCMOTPEeHHBIX NIPOrPaMMO¥
2 |(BT). YcunurenbHble KacKafibl JWJaKTUUeCKUX efUHUL] pa3pena 2; [logrotoBka k| 10
TTOCTOSTHHOTO U IepeMeHHoro Toka Ha BT. |s1abopaTopHbeiM paboTtam.
N3yueHue nipeyCMOTPeHHBIX NIPOrPaMMO
3 |Pa3men 3. IloneBsie Tpan3uctopsl (IIT).  |qupakTUueckux eaunul] pasgena 3; [ToarotoBka k| 10
JlabopaTopHbBIM paboTam.
N3yueHue nipeyCMOTPEeHHBIX IPOrPaMMO
Pasgen 4. TlepekntouaresbHble Y peay P borp
4 JWJaKTUUeCKHX eIMHUL] pa3zesia 4 ¢ 10
3/IeKTPOHHBIE TPUOOPBI — TAPUCTOPBI. N
HCIT0/Tb30BaHNEeM pPeKOMeHTyeMoi JIUTepaTyphl;
N3yueHue nipelyCMOTPEeHHBIX IPOrPaMMOi
Paspgen 5. IlepcrieKTHBHBIE HATlpaBJIeHUsT Y peay P borp
5 N JWJaKTUUeCKHX eIMHUL] pa3zesia 5 C 10
TPaH3WCTOPHOW MUKDPO3/IEKTPOHUKHU. o
HCITI0/Tb30BaHHEeM pPeKOMeHTyeMol JIUTepaTyphl;
N3yueHue nipelyCMOTPeHHBIX MPOrPaMMOi
Pazpen 6. DnemeHThI Y peay P borp
6 . JWJaKTUUeCKHX eIMHUL] pa3zesa 6 ¢ 7
MHKPOMNPOLIeCCOPHOU TeXHUKHU. o
WCITI0/Tb30BaHNEM pPeKOMeHTyeMoi JIUTepaTyphl;
Bcero 3a 4 cemectp 57




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJAEJ/IN CEMECTPA
1/2) 3 5 6 8 (9/10 |11 12 |13| 14 |15| 16 | 17
4 Tect Tectr | OP Tect AP Tect Tecr AP | 3au.

YcnoBHbIe 0003HAUCHUS:
e [IP — aparHOCTHUECKasi paboTa;

e Tect — TecT;
e 33Y. — 33UeT.

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopMax:
e MArHOCTUYECKas paboTa;

® TecCT.

HPOME)KyTO‘lHaH dTTecTalus IIpOBOAUTCA B (l)OpMaXZ

¢ 34dyeT.




5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . DnekTpoHHBbIe 1 MUKPO3/1eKTpoHHbIe iprbopel. CI16.BI'TY "BOEHMEX" um. [1. ®@. YctuHOBa, 2004,
5J1. pec.

2. A. A. Illyka, A. C. Curos ; ots. pez. A. C. Curos. Jnekrponuka. U. 2 MukpoanekTpoHuka. Mockga:
FOpaiir, 2022, 351. pec.
3. B. A. IIpstauniHukoB. . Onekrponuka. CI16.: KOPOHA-Bek, 2009, 274 3k3.
4. M. B. I'anbniepuH. . DneKTpoHHas TexHUKa. M.: @opym, 2010, 102 3k3.
5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3aHus:

1. Paguorexnrka — XXI Bek.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUSI JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://urait.ru — OO6pa3oBaresbHas Tiardopma «FOpaT». [/ By30B U CCY30B.;
2. http://e.Janbook.com — 3BC JlaHs;
3. http://library.voenmeh.ru — ®yHaamenTanbpHas 6ubnioreka BI'TY « BOEHMEX» um. 1.®. YcTUHOBA.

CoBpemeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:
1. https://rusneb.ru — HaunoHansHas 3/ekTpoHHast onbmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(hyHIaMeHTaTbHBIX UCC/Ie/JOBaHUH.

WHdopmalioHHbIe CripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGbOPMal[MOHHBIN TIOPTaI TEXHUUECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBA;
3. http://www.consultant.ru/- KoncynsrantIIntoc- nH(OpMaIiioHHBIH ITOpTa ITPaBOBOM MH(OPMAL[UH.

5.5. IIporpaMMHOe 0bGecrieueHue:
1. NI Multisim - akageMuueckast BepCUs.
5.6. ndopmalioHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. ViamepurenbHbii pubop (USB-ociuiorpad+reHeparop);

2. KommiekT yuebHoro obopygoBanus "OCHOBBI 3/1eKTpoHUKH" O3-MP-01.1;
3. Octmtorpad 6074BD Hantek;

4. NI Multisim - akagemrueckas Bepcusl.

6.3. IIpouee:

1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
OUBNYECKHUE OCHOBbI MUKPOJJIEKTPOHUKHU

AnHoTanusa paboueii nporpaMMsl

Ouctuinia @U3NUYECKUE OCHOBBI MUKPOJJIEKTPOHUKWU spisieTcss AUCLUATIITMHON
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHWH 0/10Ka 1, MporpaMMebl MOTOTOBKH T10
HanpasieHusMm: 24.05.04 HaBuraiyoHHO-0a/1/IMCTHUECKOe obecreueHre NMPUMeHEHHs] KOCMHUeCKOH TeXHUKH,
24.05.05 VIHTerpupoBaHHbIE CHUCTEMbl JeTaTelbHbIX anmnapartoB, 24.05.06 CucreMbl ynpaBaeHUs
Jletare/ibHbIMUA anmaparamu, 27.05.01 CreranbHble OpraHu3alidOHHO-TeXHUYeCKWe CUCTeMbl. JlucuurmHa
peanu3syetcst Ha (akynasrete M VHbopMalMoHHbIX U yripaBisiomux cucrem BI'TY "BOEHMEX" um. [.®.
Ycrunosa kagenpoii 14 PAIVODJIEKTPOHHBIE CUCTEMBI YITIPABJ/IEHWA.

JucuyrHa HallesieHa Ha (hOpMUpPOBaHUEe KOMNemeHyul:
YK-1 (27.05.01)crioco6HOCTb OCYIIECTB/IATh KPUTHUECKWHM aHaaM3 MpOOJeMHBIX CHUTyalldii Ha OCHOBe
CUCTEMHOT0 TIO/IX0/Ia, BhIpa0aThIBaTh CTPATETHIO AEUCTBUM;
ITCK-4 (24.05.06)crioco6HOCTb MPOEKTUPOBATh TIOACUCTEMBI U 3JIEMEHTBI CUCTEM YIIPABIEHUST PAKET U APYTHX
JleTaTe/IbHBIX arrapaToB;
TTICK-4 (24.05.05)coco6HOCTb TIPOEKTUPOBATh MOACHCTEMBI M 3/IEMEHTBI CUCTEM YIIPABJIEHUS] aBUAIIMOHHBIX
KOMITJIEKCOB Pa3/IMUyHOT0 Ha3HAYeHHS,
TTCK-5 (24.05.04)CriocoO6HOCTE K pa3paboTke CTPYKTYPhI cucTeM yripaBiaeHust BITJTA.

CofepkaHvie  JUCLIMTUIMHBI  OXBaThIBAeT KDPYT  BOTMPOCOB, CBSI3aHHBIX C  TIPUHIWIAMM  PabOTEI
MOy NIPOBO/JHUKOBBIX MPUOOPOB Pa3/IMUHOrO Ha3HAYEHUS.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BUABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
* TECT.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoOBOJUTCA B CbOpMaXI
e 344eT.

OO1jast  TPy/I0EMKOCTh OCBOEHHSI [UCILUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmoil AWUCIUTUTHHBI

TIpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsATus (34 4.), naboparopHelii paktikym (17 4.), camocrositesibHasi paboTa
crypenra (57 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OUBNYECKHUE OCHOBbI MUKPOJJIEKTPOHUKHA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexomenjiyemas 1ureparypa prn(:gv;xocm,
Pa3pen 1. OcHOBBI 30HHO# TeopuM TBepAbIX Tel. PU3MKa NoIynpoBoAHUKOB. IToynpoBogHIKOBbIE
AUO[bI.
Vi3yueHHe Npe/yCMOTPEHHBIX TIPOTPaMMOoi M. B. l'anbniepuH. . D/eKTPOHHas TEXHUKA:
JUJaKTUUeCKUX eIUHUL] pa3zgena 1; M.: @opym, 2010 (1,2,3) 10
ToAroTORKA K 1aGopaT 6 ’ B. A. TIpsiHUIIHKKOB. . DeKTpoHuKa: CII6.:
A PATOPHAIM pabOTAM. KOPOHA-Bex, 2009 (1,2,3)
Wroro no pasgeny 1 10
Pa3pen 2. bunossapHbie Tpan3ucTopbl (BT). YcunureabHbIe KaCKa bl OCTOSIHHOIO M IIEPeMeHHOT0
ToKa Ha BT.
Vi3yueHie rpe/lyCMOTpeHHBIX POrpamMMOii B. A. IIpsiHUIIHKKOB. . DnekTponuka: CII6.:
. KOPOHA-Bex, 2009 (1,2,3)
JUaKTUUeCKUX eUHML]| paszena 2; . 10
TIoAroTORKA K TaGOPATOpHEM paboTam M. B. I'anbniepuH. . D/1eKTPOHHAs TEXHUKA:
) M.: ®opywm, 2010 (1,2,3)
Wroro no pasgeny 2 10
Pa3pen 3. IToneBbie Tpansucropsl (I1T).
M. B. l'anbnepuH. . D1eKTPOHHAasl TEXHUKA:
M.: ©®opywm, 2010 (1,2,3)
W3yuyeHnne npesyCMOTpeHHBIX IPOrPaMMOM B. A. IIpssHUIIHKKOB. . DnekTponuka: CII6.:
JUJaKTUUeCKUX eJUHUL] pa3zena 3; KOPOHA-Bek, 2009 (1,2,3) 10
IMoaroToBka K 1ab0paToOpHBEIM paboTaM. . DJIeKTPOHHbIE U MUKDPO3J/IeKTPOHHbIE
npubopsr: CIT6.BI'TY "BOEHMEX" um. [I.
®. YcrunHoBa, 2004 (1,2)
Wroro no pa3geny 3 10
Paspen 4. Ilepek/iouare/ibHbIe Y1eKTPOHHBIE IPUOOPHI — THPUCTOPBI.
N3yuenue ripefyCMOTPEHHBIX TIPOTPAMMOMA A. A.Illyka, A. C. Curos ; otB. pez. A. C.
JUJaKTUUeCKUX eJUHUL] paszesa 4 C Curos. JnekTpoHuka. 4. 2 10
WCTO/Ib30BaHNEM peKOMeHyeMoH Mukposnekrponuka: Mocksa: FOpaiit, 2022
JIATEepaTyphl; (1,2,3)
Wrtoro no paspeny 4 10
Pa3pen 5. IlepcieKTHBHBbIE HaNpaB/ieHUsI TPAH3MCTOPHOH MHKP03/IEKTPOHUKH.
W3yuenue npesycMOTpeHHBIX IPOrpaMMOi A. A. Illyka, A. C. Curos ; otB. pea. A. C.
JUJaKTUUeCKUX eJUHUL] pa3fesa 5 C Curos. JnekTpoHuka. Y. 2 10
HCITI0/Tb30BaHEeM pPeKOMeHTyeMoi MukpoasnekTpoHrka: Mocksa: FOpatit, 2022
JIUTEepaTyphbl; (1,2,3)
Wroro no pa3geny 5 10
Pa3pen 6. Ds1eMeHTHI MHUKPOIIPOL|eCCOPHON TeXHUKH.
N3yuenue npeyCcMOTpPeHHBIX TPOrpaMMOK
JUJaKTUUeCKUX eUHUL] paszesa 6 c M. B. l'anbnepuH. . D/1eKTPOHHAS TeXHUKA: 7
WCII0/Ib30BaHKeM peKOMeH1yeMoi M.: ®opywm, 2010 (1,2,3)
JIUTEPATYPhI;
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Wroro no pasgeny 6
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
®OUBNYECKUE OCHOBBI MUKPOJJIEKTPOHUKNA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThueckas pabora
* TeCT;
e 3ayeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

Tect
CrygeHty npegnaraercst TecT 13 10 BonpocoB. Eciv npaBubHBIX OTBETOB 6 TECT CUMTAETCS
TIPON/IEHHBIM yCTIEIITHO

3auert

OOyuaroiuiicss UMeeT TMPaBo Ha Mo/IyYeHre MUHUMAJIbHOM MOJIOKUTETbHOU OLIEHKH TIPH Y C/IOBUN
YCIIEITHOTO MPOXOXKEeHHsI TEKYIIero KOHTPOJIs yCIIeBaeMOCTH B (hopMe [MarHOCTHUeCKOH paboThl B
COOTBETCTBUH C rpahKoM paszena 4.
VTOroBbIi KOHTPOJ/Ib TIO JUCLMTUIMHE TIPOXOJUT B (hopMe 3aueTta. 3aueT 0(OpMIISIETCS TIPU YCIOBHUH TTOJTHOTO
BBITIO/THEHUSI BCEX MEPOTIPHUSATHH, ITPelyCMOTPEeHHbIX rPa)KOM KOHTPOJIbHBIX MepOrpUsITHi (paszen 4
paboueii MporpaMmet).
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pazpgen 1. OcHOBBI
30HHOW TeOpHH
2 | 4 [TBePABXTEN. ®M3MKA | 5, | 45 | g | g | 19 | 10 | 10 | 10 | 10 | Tecr
MO/TyIPOBOAHUKOB,
ITonynpoBoAHUKOBBIE
JAUO[bI.
Pa3pen 2.
Bunonsipabie
Tpan3ucropsl (bT).
2 4 |Ycunurte/bHbIe 23 | 13 6 7 10 10 10 10 10 Tect
KaCKa/ibI MOCTOSIHHOTO
U epeMeHHOr0 ToKa
Ha bT.
2 | 4 [Pasmen3.Momessie | o, | | g | 4 | 49 | 20 | 20 | 20 | 20 | Tecr
Tpan3sucropsl (IIT).
Pazpen 4.
ITepeknrouarenbHbIE
2 4 |3/1eKTPOHHBbIE 16 6 6 0 10 20 20 20 20 Tect
npubopbI —
THPHUCTOPHL.
Pazpen 5.
IlepcneKkTHBHBIE
2 4 |HanpaeB/ieHUs! 16 6 6 0 10 20 20 20 20 Tect
TPaH3UCTOPHOMI
MMKPO03/IeKTPOHUKH.
Pazpgen 6. DieMmeHTBI
2 4 |mMukpomponeccopHoii | 11 4 4 0 7 20 20 20 20 Tect
TeXHUKH.
Bcero 3a 4 cemectp 108 | 51 | 34 17 57 100 | 100 | 100 | 100
Bcero mo auciuninHe 108 | 51 34 17 57 100 | 100 | 100 | 100
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