MUWHOFBPHAYKU POCCUU
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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 114 PAJUODJIEKTPOHHBIE CCTEMBI YIIPABJIEHI A
Apwirun JMmutpuii MyxaiinoBuy, cTapiiyii npenofaBaTesib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel 14 PAIOI/TEKTPOHHBIE CUCTEMBI YIIPAB/TIEHUSA

3aBenytomumii kadenpoii Crpaxos C.1HO., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A5 ITMHAMMKA U YITPABJIEHUVE ITIOJIETOM JIETATEJ/IBHBIX ATIITIAPATOB

3aBepaytommii kKadenpoii Tommerun O.A., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OU3NYECKHUE OCHOBBI MUKPOJJIEKTPOHUKNA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

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:

OIIK-1 — crnocobHOCTh MNpUMEHATb €eCTeCTBEHHOHAyUHbIE U 06LL[EI/IH)KeHeprIe 3HAHHUA, MEeTOIbI
MaTe€MaTHUUeCKOr0 aHa/iM3a U MOJAE/IMPDOBAHWA, TEOPETUUECKOI0 M SKCIIEPUMEHTa/IbHOT'O0 MCC/Ie40BaHUs OJid

pelleHNs] MH)XeHePHBIX 3a/iau IpodeCCUOHaIBHOU eI TelTbHOCTH

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-1
3HAHUA:
MIPUHLMI JlelicTBYsA, (U3rMYecKre TMpOLeCCchl, KOHCTPYKLMS, MaTepyanbl 3/eKTPOHHOM TeXHUKU M UX

3/1eKTPO(U3NUECKHE CBOWCTBA, TEXHOJOTUM W3TOTOBJEHUS 3JIEKTPOHHBIX TIPUOOPOB, XapaKTEPUCTUKH U
rapameTpbl TIOMYTIPOBOJHUKOBBIX AWOJOB, OWTOMSPHBIX W TOJEBBIX TPAH3UCTOPOB, (POTOIMEKTPUUECKUX U

W3/Ty4aTesbHbIX TIPHO0POB;

YMeHuUsi:

aHanu3 paboTel CXeM, COAEp)KAllUX TOMyNPOBOJHUKOBbIE 3/IEKTPOHHBIE TIPHOOpBI, aHAIN3
XapaKTepUCTHK TIOTyTIPOBOAHUKOBBIX 3/IEKTPOHHBIX TIPHOOPOB;

HaBbIKU:
oTipe/ie/ieHde OCHOBHBIX XapaKTEPUCTHK 3JIEKTPOHHBIX TMPUOOPOB, UCC/IeJOBaHWE DPa3/IMYHBIX CXeM

BKJIFOUEHHSI 3/IEKTPOHHBIX IIPHOOPOB, MO/e/IMPOBaHKe PabOThbI CXeM C 3/1IeKTPOHHBIMU rprbopamu B CATIP.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa @U3NYECKUE OCHOBBI MUKPOJJIEKTPOHUKM sBrsieTcs JUCLUIVIMHON
o0s13aTeIbHOM yacTu 6;10Ka 1 MporpaMMbI IOATOTOBKY 110 HanpasieHuto 24.05.06 Cucmembl ynpaeneHus
Jlemame/lbHbIMU annapamamul.

CogepkaHue JUCLUIVIMHBI BJISeTCs JIOTUYeCKUM npopopkenrem aucuuruie: @U3NKA.

Copepxanue JVCLIUTUIAHBI SIBJISIETCS OCHOBOM ISt OCBOEHMSI OUCLIUIUIH:
MHUKPOITPOLIECCOPHBIE 1 BCTPAUBAEMBIE CUCTEMBI.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUaroOILerocs A0 Havyasa W3yueHus JUCLATUINHBL:
¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI

MaTeMaTHUUeCKOr0 aHa/In3a U MOZE/TMPOBAHUSA, TEOPDETUUECKOI'0 U SKCIIEPUMEHTA/IbHOI'O UCC/1eJOBAHNUS
AJid pelIeHNs MHXXE€HEPHBIX 3aJa4 HpO(fI)ECCHOHaHbHOﬁ AedaTe/IbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paaaen 1. ®u3uyecKue 0CHOBBI 3/IEKTPONPOBOAHOCTH ITO/IYIIPOBO/JHHKOB. OcobeHHOCTH
3/1eKTPOIPOBO/AHOCTY TBEP/bIX Tesl. KpucTanmyeckas pelieTka 10/1ynpoBOAHUKOB.
CobcTBeHHas1, 371eKTPOHHAs U ABIPOYHAst TPOBOAUMOCTD MOTYTIPOBOAHUKOB. Knaccudukarms
2 4 3/1eKTPUUECKHX 11epeXo/ioB. DJIeKTpruuecKHe NPoLiecchl MPU OTCYTCTBUM HaIpsKeHUs U TIPU 18 10 10 0 8 25
Ha/IM4yuy BHELIHero HarpsokeHus B l'lpflMOCMeH.[éHHOM " 06paTHOCMeLLIéHHOM p-n-nepexoze.
BapbepHast U A dy3u0oHHas EMKOCTb. D/IEKTPUUYECKHIl U TeT/IoBoi 1po6ou p-n-repexoza.
BosbT-aMniepHast XapakTepUCTHKa p-N-Tlepexofa.
Paspen 2. ITonynpoBogHuKOBbIe fHOABL. OOLMe CBeleHHs O MO/TyPOBOAHUKOBBIX JUO/AX.
2 4 BosnbT-aMnepHble XapaKTePUCTHUKY 1 TIapaMeTphl MO/IyIIPOBOJHUKOBBIX AUO/IOB. 36 15 8 7 21 5
BbINpsiMUTE/IbHBIE CBOWCTBA MOJTyTIPOBOJHUKOBBIX AM0A0B. CTabumM3upyoLie CBOiCTBa
T10/TyTIDOBOAHUKOBBIX JUO/0B.
Pa3paen 3. BunosspHsble Tpansucropsbl. O6LMe CBeeHHst 0 OUIONSPHBIX TPAH3UCTOPAX.
YCTPOICTBO U TIPUHLIMI [IeHCTBHsI GUITO/ISPHOrO TpaH3ucTopa. [lapaMeTpbl CXeM BK/IIOUEHHst
2 4 GUIONAPHBIX TPAH3UCTOPOB. CaTUUECKHI PEXKUM U CTATUUYECKHE XapAKTePUCTUKH 1 27 13 38 5 14 5
TIapaMeTpbl GUITONSPHBIX TPAaH3UCTOPOB. JIMHAMUYECKHIT PeXXUM U AUHAMUYECKHe
XapaKTepPUCTUKHU U TTapaMeTpbl 6]/[]'[0]'IﬂprlX TPaH3UCTOPOB. AKTUBHBIHA U KJTIOUEBOIH PeXUMbI
paboThl, yCU/IUTENbHbIE CBOWCTBA OGUIIOISIPHOTO TPAH3KMCTOPA B CXeMe C OBLIUM 3MUTTEPOM.
Paspen 4. ITosieBbie TpaH3ucTopbl. O6LIMe CBeIeHHs 0 MOJeBbIX TPaH3UCTOPax. [lapaMeTpbl
CXeM BK/IIOUeHHsI TI0/IeBbIX TPAH3UCTOPOB. YCTPOMCTBO U NPUHLMI /IeHCTBUSI 10/1€BOr0
TPaH3UCTOPA C YIPAB/SIIOLIM P-N-TIEPEX0/0M. YCTPOHCTBO 1 MPUHLMIT A€HCTBHS TI0JIEBOTO
2 4 TPaH3KMCTOPa C U30/IMPOBAHHBIM 3aTBOPOM CO BCTPOEHHBIM W UH/[YL[MPOBaHHBIM KaHalaMHu. 27 13 8 5 14 5
Catnueckuit PE&XHM 1 CTaTHYeCKHe XapaKTePHUCTUKU U TlapaMeTphl I10/IeBBIX TPAH3UCTOPOB.
JlMHaMUueCKUil peXXUM U JHaMUUeCKHe XapaKTepUCTHKK U TTapaMeTphb! MOJIEBbIX
TPaH3UCTOPOB. AKTHUBHBIN U K/TIOUEBOI PEXUMBI pﬂﬁOTBI, YyCUIUTeNbHbIE CBOICTBA M10JIEBOTO
TPaH3UCTOPpa C YIpaB/IAOLINM P-N-TIePexoAoM B cxeme C OGH.IHM HUCTOKOM.
Bcero 3a 4 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100
3.2. JTaGopaTOpHBIH NPAKTUKYM
Homep n
P Oo0nemMm,
Ne HauMeHOBaHHe
Tema /1a00paTOPHOro NPaKTHUKyMa aya.
n/n pasjena
4acoB
JUCHUILIUHBI
1 JlabopatopHasi pabota Nel. McciefoBaHre XapaKTePUCTHUK U 3
rapamMeTpOB TOIYTIPOBOJHUKOBBIX JUOJ0B.
Pazgen 2. o
JlaboparopHast pabota Ne2. VcciejoBaHHe BBITIPSIMUTE/TBHBIX CBOMCTB
2  |[TomynmpOBOAHUKOBEIE Joxa 2
JIAO/IBI. AMOAA.
3 JlabopartopHas pabota Ne3. VccriejoBaHue CTaOUTA3UPYIOIUX )
CBOICTB U0Ja.
JlabopaTopHasi paboTa Ned. VcciieoBaHye CTaTHUeCKUX
4 |Pasgen 3. XapaKTEePUCTUK U MapaMeTpPOB OUTIONSPHOTO TPAH3KUCTOPA B CXEMe C 3
Bunosisipusie 0OII[UM SMUTTEPOM.
5 TPaH3UCTOPHI. JlaboparopHas pabota Neb. VcciiejoBaHye YCUTUTEbHBIX CBOWCTB 9
OUIOIIPHOTO TPAH3UCTOP B CXeME C 0OII[UM IMUTTEPOM.
JlabopaTopHasi paboTa Ne6. MccieoBaHye CTaTHUeCKUX
6 XapaKTepUCTUK U NTapaMeTpPOB I10/IeBOr0 TPAaH3UCTOpa C YIpaB/IsloWM| 3
Pasgen 4. [Tonesple  |p-N-TIEPEXOZOM B CxeMe C OOLMM HCTOKOM.
TPaH3UCTOPBI. JlabopaTopHasi paboTa Ne7. ViccieoBaHue yCUIUTETbHBIX CBOMCTB
7 T10J1eBOr'0 TPaH3UCTOpA C yIPAaBJIAIOLIUM P-N-IIePeX00M B CXeMe C 2
OOIIM UCTOKOM.
Bcero 3a 4 cemectp 17
3.3. CamocrosiTennbHas padora crygenrta (CPC)
No Homep 1 HaumeHOBaHUe OompemM,
Copep)xaHue yueOHOro 3afaHus
n/n pa3jeia JUCHUILIUHBI 4JacoB
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1 |Paspen 1. ®usnueckue ocHOBBI |/I3yueHre MaTepUasioB I10 Paszeny C UCII0/Ib30BaHUEM 8
3/1eKTPOTIPOBOAHOCTH PEeKOMEeH/TyeMOM JInTepaTyphbl.
MO/TyTIPOBO/IHHKOB.
N3yueHne MaTepuasioB 1o pa3eny U MoAroTOBKa K
2 naboparopHoti pabote Nel ¢ UCTO/IBL30BaHUEM 5
peKOMeHJyeMoM TUTepaTyphbl.
3 OdopmiieHre 0TYETa O BBIMOTHEHUH 1ab0paToOpHOT 1
pabotsl Nel.
4 Brinonnenue Tecra Nel. 1
N3yueHue MaTepraoB IO pa3/eny U IMOAroTOBKa K
5 JlabopatopHoi pabore Ne2 ¢ UCIO/Ib30BaHUEM 5
Paszien 2. ITo/ynpoBOgHUKOBbIe |PEKOMEH/yeMOH JINTeparyphl.
G |/AMoAbL OdopmiieHnre OTUETA O BHITIOTHEHUH J1Tab0paTOpHOM 1
paboTsl Ne2.
v OdopmsieHre OTUETA O BHITIOTHEHUH J1Tab0paTOPHOM 1
paboTst Ne3.
8 Bremonnenue Tecta Ne3. 1
9 Beimonnenue tecra No2. 1
N3yueHune MaTepuasioB 1o pa3zeny U MoAroToBKa K
10 JabopatopHoi pabore Ne3 ¢ UCII0/Ib30BaHUEM 5
pPeKOMeH/IyeMOM JInTepaTyphbl.
OdopmiieHre OTUETA O BHITIOIHEHUH J1Tab0paTOpHOM
11 1
pabothl Ned.
12 Brimonnenue Tecta Ne4. 1
N3yyeHue MaTeprasoB M0 pa3feny U MOAr0TOBKA K
13 JabopatopHoii pabore Ned ¢ UCMo/b30BaHUEM 5
Paspen 3. bunonsipusie peKoMeHyeMoM JTuTepaTyphbl.
14 TPaH3MCTOPBI. OdopmieHure 0TUETa O BBIMOTHEHUU 1ab0paToOpHOL 1
paboTsl Neb.
15 Bremonnenue tecta Nob. 1
N3yueHne MaTepuasioB 1o pa3zeny U MoJroToBKa K
16 JabopatopHoi pabore Ne5 € UCII0/Ib30BaHKEM 5
pPeKOMeH/lyeMOM JTUTepaTyphl.
N3yueHne MaTepuasioB 1o pa3zeny U MoAroTOBKa K
17 JabopatopHoi pabore Neb € UCII0/Ib30BaHKEM 5
pPeKOMeH/lyeMOl JTUTepaTyphl.
OdopmiieHre 0TUETA O BHITIOTHEHUH J1ab0paTOPHOM
18 1
paboTer Neb.
19 |Pazgen 4. Tonesbie Brinonnenue Tecta Ne6. 1
TPAaH3HUCTOPBI. N3yueHnre MaTepuanoB Mo pa3jeny y MOAr0TOBKA K
20 JlabopatopHoii pabote Ne7 ¢ UCIO/IL30BaHUEM 5
peKoMeHyeMoM JTuTepaTyphbl.
OdopmsieHre 0TUETA O BHITIOTHEHUH J1Tab0paTOPHOM
21 1
paboTsl Neb.
22 Brimonnenue tecta Ne7. 1
Bcero 3a 4 cemecTp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
12 3 4 5 6 7 8 9 10 1 (120 13 |14/ 15 |16 17
4 JIP, Tect| |JIP, Tect|dP|JIP, Tect| |JIP, Tect|dP|JIP, Tect| |JIP, Tect| |[JIP, Tect|dP|3au.
YcnoeHble 0603HaUEHUS:
o JIP — apiarHOCTHUeCKasi paboTa;
¢ JIP — naboparopHas paboTa;
e Tect — TecrT;
e 33y. — 3ayeT.
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TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
e jyabopaTopHasi paboTa;
* TeCT.

HpOME)KYTO‘-IHaH dTTecTaluda rMpoBOoAUTCA B CbopMax:
® 344erT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. Kupwmuios, A. B. Kocteuies, H. []. SiceneB. . OcHOBBI 371eKTpOHUKH. ExareprHOypr: V3a-Bo Ypait.
yH-Ta, 2022, 371. pec.

2. A. H. ®népos, C. FO. Crpaxos, A. A. ®népoea. . DIeKTPOHHbIE 1 MUKDPO3/IEKTPOHHBIE TTPUOOPBI.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2021, 371. pec.

3. A. C. Husog, A. H. lItuH, K. I'. IITymakoB. . DnekTponuka. Ekarepun0ypr: U3a-so YpI'VIIC, 2021, 3.
pec.

4. I. M. SApeiruy, 0. B. [etpos. . MiccnenoBanre nosynpoBogHUKOBLIX prbopoB B CATIP Multisim.
Cankr-Iletepbypr: U3a-so BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2024, 351. pec.

5. P. A. CBopeHb. . JnekTpoHuKa wuar 3a mwarom. Mocksa: [IMK Tlpecc, 2020, 5. pec.

5.2. JononHuTe/bHAas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.
5.3. Ilepuoguueckue U3gaHust:
1. Paguorexnrka — XXI Bek.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. https://urait.ru/ — I'naBHas — Obpa3oBarenbHas riatdopma FOpaiit. s By30B 1 CCy30B.;

3. https://rudatasheet.ru/diodes/param/ — BykBeHHbIe 0003HauUeHHsI TAPAMETPOB AUO0/0B, CTAOHUIUTPOHOB,
BapUKarnoB U crabuctopoB &#8212; DataSheet;

4. chrome-

extension://efaidnbmnnnibpcajpcglclefindmkaj/https://1ab127 karelia.ru/~psf/pc/multisim_rus.pdf;

. https://rudatasheet.ru/guide/napamMeTpbI-OHUMONSPHBIX-TPAH3UCTOPOB;

6. https://rudatasheet.ru/transistors/param_pol — BykeBeHHbIe 0603HaueHUs TTaPaMETPOB TOJIEBBIX
TpaH3ucTopoB &#8212; DataSheet.

[9)]

CorpeMeHHbIe npodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texa3kcriept — MIHGOpPMAaIMOHHBIM MTOPTal TEXHUUYECKOTO peryupoBanust: HopMebl, mpaBu/iia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] 'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.

5.5. ITporpamMmHOe obecrieueHue:

1. Microsoft Office;
2. NI Multisim - akaziemuueckasi BepCHs.

5.6. H(dopmalioHHbIe TeXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrumucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



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. Microsoft Office;
2. NI Multisim - akagemuueckasi BepCusi.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OUBNYECKHUE OCHOBbI MUKPOJJIEKTPOHUKHA

AnHoTanusa paboueii nporpaMMsl

Ouctuinia @U3NUYECKUE OCHOBBI MUKPOJJIEKTPOHUKWU spisieTcss AUCLUATITUHON
o0sA3arelbHON yacTu O10Ka 1 mporpaMMbl MOATOTOBKM IO HampasieHuto 24.05.06 Cucmembl ynpaeneHus
femamenbHbIMU annapamamu. JWACUWTIIMHA peanu3yeTcss Ha ¢akynerete M MHbOpMaI[MOHHBIX U
ynpasmsonfux cictem BI'TY "BOEHMEX" um. [J.®. YcrunoBa kadenpoit 14 PAIVOSJIEKTPOHHEBIE
CUCTEMBI YITPABJIEHUS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAYYHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTU4YeCcKoro aHajiv3a M MOJeIUpPOBaHUs, TEOPEeTUUYECKOr0 M SKCIepUMEHTalbHOr0 WCCAel0BaHUs [
pelleHNs] UH)XXeHEPHBIX 3a/1au TTpodheCCUOHATBLHOU JesITeTbHOCTH.

Cofiep>kaHvie  UCLIMTUIMHBI  OXBaThIBAET KDPYI  BOTMPOCOB, CBSI3aHHBIX C  TPUHIMIIAMM  PabOTHI
MOy NPOBO/JHUKOBBIX MPUOOPOB Pa3/IMUHOTO Ha3HAYEHUS.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e jabopaTopHasi paboTa;
* TeCT.

HpOMe)Ky'TOIIHaH dTTeCcTalUus ITPOBOAUTCA B (bopMaX:
® 3adyeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsATHsA (34 4.), 1abopaTopHbIi npakTHKyM (17 4.), camocTosTenbHasi pabora
cryzaenra (57 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
OUBNYECKHUE OCHOBbI MUKPOJJIEKTPOHUKHU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumenoBaHue paboTbI Pexomenjiyemas 1ureparypa prn?{?éKOCTb’
Pazpen 1. ®usuyeckye 0CHOBBI 3/1€KTPOIIPOBOAHOCTH MO/IYyIIPOBOAHUKOB.
A. C. Huzos, A. H. Illtun, K. T. Illymakos. .
OnekTponuka: Exarepunbypr: Mza-so ¥YpI'YTIC, 2021
(. 1.1-1.2)
A. H. ®népos, C. FO. Crpaxos, A. A. ®néposa. .
Vi3yueHye MaTepHasoB 1o pasieny O/IeKTPOHHBIE U MUKDPO3/IEKTPOHHbBIE MPUOOPHI:
C HCTIOb30BaHHEM PEKOMEH/TyeMOi CII6.BI'TY "BOEHMEX" um. [T. ®. YctuHoBa, 2021 8
[E——— (ITonynpoBofHUKY, DyleKTpUYeCKHe Mepexo/ibl)
’ A. B. Kupumnog, A. B. Kocteines, H. 1. fcenes. .
OcHoBBI /1eKTpOHUKHU: ExatepunOypr: M3a-Bo Ypail.
yH-Ta, 2022 (t1. 1.1 - 1.4)
P. A. CBopeHb. . DjIeKTPOHHUKA L1ar 3a 1maroMm: Mocksa:
IOMK TIlpecc, 2020 (. 2; 1 — 10)
Wroro no pasgeny 1 8
Pazpgen 2. Ilo/rynpoBoAHUKOBBIE JUOABI.
W3yuenune MaTepuasos Mo paszeny
Y MOJTOTOBKA K J1abopaTopHon 5
pabore Nel ¢ UCMO/Ib30BaHUEM
pPEKOMeHIyeMOU JTUTepaTyphl.
g}?ﬁgﬁ;ﬁ;yf;‘:gg;;szoﬁ paboThL A. C. Husos, A. H. llltun, K. I IIlymakos. . 1
Nol Onekrponuka: EkarepunOypr: 13a-so YpI'YIIC, 2021
— (rn. 1.3 -1.6; r. 2.2)
Boinonnenye Tecra Nel. A. H. ®népos, C. FO. Crpaxos, A. A. ®néposa. . 1
M3y4eHne MaTeprasos 1o pasieny O/eKTPOHHBIE U MUKDPO3/IEKTPOHHBIE TPUOOPHI:
¥ [IOArOTOBKA K JIab0OpaTOpHOii CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHogsa, 2021 5
paGOTe Ne2 ¢ Ucrionb30BaHUEM (HOHprOBOﬂHI/IKOB]JIe AHO/I])I)
PeKOMeH/[yeMOii TUTepaTypbl. A. B. Kupumos, A. B. Kocteuies, H. /1. ficenes. .
OdopmiieHne 0TuéTa 0 OcHOBBI 3/1eKTPOHUKH: ExatepunOypr: M3a-Bo Ypas.
BBITIOJTHEHUM Tab0paTOpHO# paboThl yH-Ta, 2022 (1. 2.1 - 2.5) 1
Ne2. P. A. CBopeHb. . JneKTpOHMKA 1ar 3a 1marom: MockBa:
OdopmeHue 0TyéTa 0 AMK Tlpecc, 2020 (1. 9; 5 - 14)
BBLINIONIHeHUH abopatopHoii pabotel . M. fIpeirun, 1O. B. Tletpos. . MccnepoBanmue 1
No3. MOy TPOBOJHUKOBLIX nprbopoB B CATIP Multisim:
Boinonuenye Tecta No3. Cankr-ITerep6ypr: N3n-so BI'TY "BOEHMEX" um. [I. 1
®. YcruHoBa, 2024 (1; 2; 3)
Brmonnenye tecta Ne2. 1
W3yuenne maTepranos o pasjeny
Y TIOATOTOBKA K J1ab0paTopHOi 5
pabote Ne3 ¢ MCIOMb30BaHHEM
peKoMeHAyeMOU TUTepaTyphl.
Wrtoro no pasgeny 2 21
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Paspen 3. bunosisipabie TPaH3UCTOPSI.

Odopmienue oTuéra 0

A. B. Kupumnog, A. B. Koctbines, H. /1. fcenes. .

BBITIO/THEHHH J1aGopaTopHoi paGoTe! OcHoBBI /1eKTpOHUKHU: ExatepunOypr: V3a-Bo Ypail. 1
Ned. yH-Ta, 2022 (I71. 3.1 — 3.4)
BrimosHenye Tecta Ne4. O. M. fpeirus, FO. B. ITetpos. . VcciegoBanue 1
N3yuenne maTepraos M0 paszjeny MOy IPOBOSHUKOBBIX TprbopoB B CATIP Multisim:
Y TIOITOTOBKA K J1ab0paTopHOi Cankr-IletepOypr: U3a-so BI'TY "BOEHMEX" um. /1. 5
pabote Ne4 ¢ UCMO/Ib30BaHUEM ®. YctuHoBa, 2024 (4; 5)
peKOMeH/yeMOow JInTepaTyphbl. P. A. CBopeHb. . JneKTpOHMKA 1ar 3a 1aroM: MockBa:
OdopmiieHre oTuéTa o OMK IIpecc, 2020 (rn. 9; 1 —4; 15— 18; rn. 10; 1 — 22)
BBITIO/THEHUU na6opaTopH01‘/’I paGOTbI A. H. cI)J'IépOB, C. 1O. CTanOB, A.A. @néposa. . 1
No5. O/eKTPOHHBIE U MUKDPO3/I€KTPOHHbBIE MPUOOPHI:
BrIro/iHenye Tecta Ne5. CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2021 1
N3yuenne MaTepurasos M0 paszjeny (TpansuCTOpbI)
M MOJFOTOBKA K TaGOPaTOPHOli A. C. Huzog, A. H. llltun, K. I Illymakos. .
OnekTponuKa: Exarepunbypr: Mza-so ¥YpI'YTIC, 2021 5
pabote Ne5 ¢ HCIO/Ib30BaHUEM
o (tn. 3.1 -3.7; 1. 4.1 - 4.2)
pPEeKOMeH/lyeMOU JIUTepaTyphl.
Wroro no pasgeny 3 14
Paspen 4. IloseBbie TPaH3UCTOPEI.
N3yuenne MaTepranos Mo pasjeny
1 %OMOTOBKE‘ K naboparopHoii . M. dpeirun, FO. B. Iletpos. . Uccnenosanve 5
pabore No6 ¢ VICTOTE30BaHIEM TIO/TyTIPOBOJHUKOBBIX TprbopoB B CATIP Multisim:
PEKOMEHAYEMOH Hf/lTep dTypbL. CankT-TTetep6ypr: U3n-so BI'TY "BOEHMEX" um. [I.
OdopmiieHne oTuéra o ®. YctuHoBa, 2024 (6; 7)
BBINO/THEHUH JIab0PaTopHO# paGoTh A. C. Hu3os, A. H. lllTuH, K. T Illymakos. . 1
Nob6. Onektponuka: Ekarepun0ypr: U3a-so YpI'YIIC, 2021
BeinosiHenue Tecta Neb. (1. 6.1-6.3) 1
VI3yueHue MaTepHasioB IO paszesny A. B. Kupumnos, A. B. Kocteuies, H. [1. fcenes. .
U TIOJrOTOBKA K J1IabopaTopHO#i OcHoBbI 51eKTpoHUKM: ExarepunOypr: WU3a-Bo Ypart. g
pabote Ne7 ¢ UCMO/Ib30BAHUEM yH-Ta, 2022 (r71. 4.1 - 4.2)
PEKOMEeH/[yeMOM JTUTepaTyphl. A. H. ®népos, C. FO. Crpaxos, A. A. ®néposga. .
OdopmieHre 0TuéTa O BIIeKTpOI-'I'HbIe u MI/IKp(')VSJIEKTPOHwa MpUOOPBIL:
BBITOJIHEHMHY J1a6OPATOPHOH paboTsl CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2021 1
Ne6. (TpaH3ucTopsl)
Brinonnenve tecra Ne7. 1
Wroro no pasgeny 4 14
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
®OUBNYECKUE OCHOBBI MUKPOJJIEKTPOHUKNA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

* TecT;
¢ jabopaTopHasi paboTa;
e 3ayeT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Tect
IIpenycmotpeHo 7 TeCTOB.

YcnoBus IpoBe/IeHUsI TeCTOB:

KonnuecTBo 3apanwuii: 5

BapuaHT 3a/1aHus: UHIUBUYaJTbHBIN

Bpems 1 MecTo TIpOBe/ieHUsI: He OrpaHHUYeHo Ha riargopme moodle.voenmeh
Pa3peliieHo TOMBITOK: He OrPaHUYeHO

OrpaHuueHue M0 BpEMEHH: He OTPaHUueHO

KpuTepuu o1jeHUBaHUS TeCTOB:
* TeCT CUUTAETCsI BBITIOJTHEHHBIM YCIIeLHO, eC/TU BhINo/iHeHO He MeHee 100% 3amanHuii

JTa6oparopHas pa6ora
ITpegycmoTtpeHo 7 1abopaTopHbIX paborT.

YcnoBust ipoBeieHust 1TabopaTopHBIX paboT:

BapwuaHT 3aaHus: 110 Opurazam

Bpewmst 1 MecTo poBeieHus: 110 rpadyKy Bo BpeMsi 1JabOpaTOPHOTO 3aHTHs B KOMITBIOTEDHOM KJlacce Ha
nnargopme moodle.voenmeh

PaspeliieHO TIOMBITOK: He OrPaHUYEHO

TpeboBaHMs K BBITIOTHEHUIO: TaOOPATOPHBIN MPAaKTUKYM, pa3MeléHHbIN Ha riat¢opMe moodle.voenmeh

Kputepuu orieHUBaHMsI 1a00paTOPHBIX paboT:
» naboparopHast paboTa CUMTAETCs BLIMOIHEHHOH YCIEIHO, eC/IA CJJaH OTUYET O BBIMIOTHEHHH 1ab0paToOpHOM
paboThI

3auer

3aueT MPOCTAB/ISETCS 110 CyMMe 6asijioB, HaOpPaHHBIX HA OCHOBAHHMHU BBIMTOJIHEHHST 00yUYarOIMCS
KOHTPOJIbHO-OIIEHOUHBIX MEPOTIPUSATHI B COOTBETCTBHH CO ITKa/I0M repeBo/ia 6a/uioB. OCHOBaHUS U MOPS/I0K
HauMCc/IeHus 6a/lIoB 3a BINO/THEHUE KOHTPOIbHO-OI[@HOUHBIX MEPOTPUATUAIN MPUBEIEHBI B TEXHOJIOTHYE CKOH
KapTe JUCLUTIIUHEIL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B w =
KOHTAKTHOM % n % u==" g %
dopme T > = T
-9 4 = ez A
o | B o g §E 2O
& g HauMeHoBaHue pa3/je/ioB U h ’§ l;: = E_ = oNe)
E = JUAAKTHUEeCKHX eHHHUIL] U o = E.. E, e : .g § EB
Ej A —~ = S = S B < S =
=5 S | RE| = = T
g = ] 23|
= = =
o @)
Pa3pen 1. ®usnueckrie 0CHOBBI
2 4  |371eKTPONPOBOAHOCTH 18 | 10 | 10 0 8 25 Tect
MO/IyIIPOBOAHUKOB.
JTabopaTopHasi
9 4 Pazpgen 2. ITonynpoBoAHUKOBEBIE 36 | 15 8 7 21 75 pabora,
AUO/BI.
Tect
Pazpgen 3. bunonsipabie JlaGoparophas
2 | 4 ACT . P 27 | 13| 8 | 5 | 14 25 pabora,
TPAH3UCTOPHI.
Tect
JTabopatopHasi
2 4 |Pa3spen 4. ITosieBble TPAH3UCTOPBI. 27 | 13 8 5 14 25 pabora,
Tect
Bcero 3a 4 cemectp 108 | 51 | 34 17 57 100
Bcero mo AuCIUILIHHE 108 | 51 | 34 17 57 100
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OIIK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Neo 4

Bonpocbl omkpbimozo muna:

orpe/ie/ieHre OCHOBHBIX XapaKTePHCTHK 37IeKTPOHHBIX ITPUOOPOB, UCC/Ief0BaHIe
Pa3UYHBIX CXeM BK/TIOUEHHS 3IeKTPOHHBIX TPHOOPOB, MO/Ie/TMPOBAHIE PabOTHI CXeM C
3/1eKTpOHHBIMU Tipubopamu B CATIP

Kakoe 3HaueHre HarpsDKeHUs! B MAJUTBOJIBTaX 0TOOPA3UThCS Ha [HICIUIee BOIBTMeTpa
Uvdl, eciu VD1 1N1199C, GB1=8V, R1=45Q? IIpou3secTy MO/ie/IMPOBaHNE B
Multisim. OTBeT OKpYITIUTh [0 BTOPOTO 3HaKa MOC/Ie 3amsTo.

30HHbBIe SHepreTUUeCKUe JUarpaMMbl KDUCTa/1a OIpe/iesIstoT:

B KpPHCTasIe TIOMyTIPOBOAHUKA.

KBa/IpaHT BOJIETAaMITEPHON XapaKTePUCTUKH (POTOAMOAA, COOTBETCTBYET (hOTO
JTOTHOMY PEKUMY

Hauboblilyto MIMPUHY 3allpeljeHHON SHepreTUueCKol 30HbI 30HHOM ArarpaMMbl
VMEFOT

IIprMecHBIe Tpex U MeHee BaJIeHTHBIE aTOMBI SIBJISTFOTCS Jans Si
I1OYTIPOBOJHUKA?
[BwKeHue HocHTe el 3apsi/ia B TIOJIyTIPOBOZAHUKE 3a CUeT 3/1eKTPUUeCKOro 110J1s1
Ha3bIBaeTCs

I[Tepexoz MeXay pa3/TMYHbIMU MOTYTIPOBOJHUKAMH C TIOL00HOM KPUCTa/UTHUeCKON
pelLLeTKOU

OHepreTUyecKre YPOBHU BaJIeHTHBIX 3JIEKTPOHOB 30HHOMW UarpaMMbl COOCTBEHHOTO
TIOJTYTIPOBO/THUKA HA3bIBAFOTCS

BonerammnepHast xapakTepuCTHKa 1MeeT y4acTOK OTpULIaTeIbHON
IIPOBOJUMOCTU?

Bonpocbl 3akpbimo2o muna:
KakoBo, rpuMepHo, HamnpshKeHre OTKPbIBaHUS FrepMaHKHeBOro Auoza?

-(0,8-1)B
-(0,5-0,7)B
-(0,2-0,3) B

- (0,05-0,1)B
Kakoe Bk/toueHue p-n repexoza HasblBaeTcs IPSIMBIM?

- criocoOCTBYyIOITIEe YXOAY TTOJBWKHBIX HOCUTENEH OT p-n
repexoja;

- yBe/IMUMBaIOII[ee CKauOK TOTeHIMaa Ha p-n repexoie;

- - TJTFOC BHELITHEero UCTOUHWKA TIUTaHUs K p-00/1acTH, MUHYC K n-00/1acTH
- IUTFOC BHEIITHEero UCTOYHMKA MTUTaHUs K n-00/1acTH, MUHYC K p-

obyactu
DJIeKTPOHBI 1 JbIPKH B TIOMYTIPOBOAHHUKE TIOAUMHSIOTCS CTATUCTHKE?

- I'aycca;
- Boze-OnHinTeiiHa;
- ®epmu-/upaka;;

- ITyaccona
Kakwue HocHTen 3apsifja MH)KeKTHPYIOTCS B 6a3y TpaH3ucTopa p-n-p?

- 97IeKTPOHBI;
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Ne 5

- IbIPKY;
- ILIPKH U1 3/IeKTPOHBI;

- NOHBI IPUMeCH
Yro Takoe ¢hoHOH?

- peasibHasi YaCTHUIlA, XapaKTepU3yrollasi SHepreThyecKuii 0OMeH 3/IeKTPOHa C Y3710M
KpUCTas//InueCcKor peleTKy;

- KBa31M4aCTHL|a, XapaKTepH3yolljasi SHepreTU4eCKUi 0OMeH 3/IeKTPOHA C Y3/710M

KPHCTa/UTNUeCKON PpeIeTKY,;

- (hoToH c HosBIION SHEPrHeH;

- ]P0 MOHA KPUCTa/I/INYeCKON peleTKU

Ne 6
E
'y

30Ha NpoBOAMMOCTH

Eg

Y

BanNeHTHaA 30Ha

E

30Ha NpoBOAWMOCTH

AEd En

Eg

L J

Ep

1

BanNeHTHaR 30Ha

En

Eg

Eg

Eq

¥

30Ha NpoBOgWUMOCTH

AEd

Ee

O

BaneHTHaA 30Ha

AEg

X

Y

‘

30Ha NPOBOIWMOCTI

Eg

L 4

L BT

3

Ne 7

Ykakute JHEPreTuueCKyro AvuarpaMmMy IIpuMeCHOTIO IOJ/TyTIIDOBOAHUMKA - TUTIA

- mepBasi;
- BTOpas;
- TPeThs;

- yYeTBepTas

O

30H3 NPOBOOMMOCTH

AEg

X

oy
-

4
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3 4

YKakute BOJIBTAMIIEDHYIO XdPAKTEPUCTUKY KDEMHHUEBOT'O U0

- TiepBasi;
- BTOpas;
- TpeThs;
- yeTBepTast
Ne 8
E E
' [}
J0Ha NpoBOAMMOCTH 30Ha NpoBOOAWMOCTH
En En
Eqd 5 AEd Y
Eg Eg
r
Eg £ é AEg
BaNEeHTHAR 30Ha ¥ BaNEeHTHaA 30HA X
A A
BaNEHTHAR 30Ha 30Ha NPOBOAMMOGTH
En 2 E"
Eq & AEd 'y
L /
EB ' EE 5 A Ea
30Ha NpoBogrUMOCTH
¥ 30H3 NPOBOOUMOCTH ¥
3 4

YKa)KuTe 3HEePreTUUeCKYIO AUarpaMMy MPUMeCHOTO MOTYTIPOBOJHHUKA p - THIIA:
- Mepeasi;

- BTOpas;
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- TPeThs];

- yeTBepTas
Ne 9
Q, Qy
o N P N
¥ +
X X
- -
1 2
Qy Qy
=[N P N
+ X X
- / -
3 4
Ykakute, KaK pacrnpe/iesnieH 06beMHbIH 3apsiy B 00/1aCTH CHUMMETPUYHOTO p-n Tiepexoja
- TIepBbIij;
- BTOPO;
- TpeTui;
- UeTBepPThIi
Ne 10
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3 &

YKa)KuTe BOJIBT - aMIIEPHYIO XapaKTePUCTUKY TYHHETbHOTO IM0/a:
- TiepBas;
- BTOpAs;
- TPeThs;

- yeTBepTas
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