MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
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Crpaxos C. 1O.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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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

W9 CUCTEM YIPAB/IEHUS 1 KOMITIBFOTEPHBIX TEXHOJIOT U

3aBenaytoimii kKadeapoit Marsees C.A., K.T.H., [I01].




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:

I[ICK-4 — crnocobHOCTh MPOEKTUPOBATEL TMOACUCTEMBI W 3JIEMEHTBI CHUCTEM YIIDABJIEHWSA pdKeT W APYrux
JIETaTe/IbHbIX allllapaTOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-4

3HAHUS:

TIPUHLMUIT IeHCTBUS, (U3MUecKre IpOoLiecChl, KOHCTPYKLYS, MaTepyasbl /1eKTPOHHONW TeXHUKH U UX
3/1eKTpodU3nUecKre CBONCTBA, TEXHOJOTMM W3TOTOB/IEHUs S7€KTPOHHBIX TPUOOpPOB, XapaKTePUCTHKA |
rapameTphbl TIOMYTIPOBOAHUKOBBIX AWOJOB, OWTOMSPHBIX W TI0JEBBIX TPAH3WUCTOPOB, (POTO3MEKTPUUECKUX U
W3/TyJaTebHBIX TPUO0POB;

YMEHUs1:

aHamM3 paboThl CXeM, COfIepKAllUX TIOMYTNPOBOJHUKOBBIE  3JIEKTPOHHBIE TIPUOOpHI, aHAJM3
XapaKTePUCTHK MOTyTIPOBOJHUKOBBIX 3/IEKTPOHHBIX ITPUOOPOB;

HAeblKu:
orpejejieHrue OCHOBHBIX XadpPdKTE€PUCTHK 3JIEKTPOHHBIX HpI/I60pOB, HCCieJoBaHE PA3/IMUHBIX CXeM

BKJTFOUEHHSI 37IEKTPOHHBIX TTPUOOPOB, MOZIe/TMPOBaHKe paboThl CXeM C 3/1eKTpOoHHbIMU Tipubopamu 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:
MMUKPOITPOLIECCOPHBIE CPEJICTBA, CXEMOTEXHUKA, 3JIEKTPOHHUKA.

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

22323




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
pabothI Ne2.
v OdopmsieHre OTUETA O BHITIOTHEHUH J1Tab0paTOPHOM 1
paboTst Ne3.
8 BreimoniHenue 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 TPaH3UCTOPBI. OdopmieHure 0TUETa O BBIMOTHEHUU 1ab0paToOpHOL 1
paboTsl Neb.
15 BbimonHenue tecta Neb. 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/ — O6pa3oBarenbHas maardopma «FOpaitt». [I7s1 By30B U 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:
IICK-4 crocobHOCTh TIPOEKTUPOBATh TIOACUCTEMBI W 3/IEMEHThl CHUCTEM YIPABAEHUS DPAaKeT W APYTHX
JieTaTe/IbHbIX arnapaToB.

Cofep>kaHvie  JUCLIMTUIMHBI  OXBaThIBA€T KDYT  BOIMPOCOB, CBSI3aHHBIX C  TPUHIWIAMH  pabOTEI
MOy NIPOBOJHUKOBBIX MPUOOPOB Pa3/IMYHOrO Ha3HAYEHUS.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHHI CleiyIoliiie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
¢ jyabopaTopHasi paboTa;
* TeCT.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
e 34yeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI
MpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsATus (34 4.), naboparopHselii mpaktikym (17 4.), camocTrositesibHasi paboTa
ctygenra (57 a).
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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 prm:;wéKOCTb’
Pa3pen 1. ®u3nueckue 0CHOBBI 31eKTPONPOBOJHOCTH IOIYIIPOBO/JHUKOB.
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.
Odopmrenme oTuérao A. H. ®népos, C. 0. Crpaxos, A. A. ®néposa. .
BBITIOJTHEHUM 7Tab0paTOpHOI paboThl . 1
Nol. O/eKTPOHHBIE U MUKDPO3/IEKTPOHHbBIE MPUOOPHI:
CII6.FT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2021
BeinonHenue tecta Nel. (ITo/yTIPOBOAHNKOBBIE AMO/bI) 1
W3yyenne mMaTepH1asos 1o pasjesny A. B. Kupumiog, A. B. Koctbines, H. /1. fcenes. .
¥ [IOArOTOBKA K JIab0OpaTOpHOii OcHoBbI 371eKTPOHUKHY: EkaTepuHOypr: M31-Bo Ypar. 5
pabote Ne2 c UCIO/b30BaHUEM yH-Ta, 2022 (1. 2.1 — 2.5)
DEKOMEH/[yeMO# JINTePaTyPbl. A. C. Huzos, A. H. Illtun, K. T. IIlymakos. .
OdopmeHne oTuéTa 0 Onekrponuka: EkarepunOypr: 13a-so YpI'YTIC, 2021
BBITIO/THEHUH J1ab0paTOpHOU PabOThI (rn. 1.3 -1.6; r1. 2.2) 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
N3yuenune MaTepuasos 1o paszeny
Y TIOATOTOBKA K J1ab0paTopHOi 5
pabote Ne3 ¢ MCIOMb30BaHHEM
PEeKOMEeH/IyeMO JINTepaTyphbl.
Wrtoro no pasgeny 2 21
12 22323



Paspen 3. bunosisipabie TPaH3UCTOPSI.

Odopmienue oTuéra 0

. M. dpeirun, FO. B. Tetpos. . UcciegoBanue

BBITIO/THEHHH J1aGopaTopHoi paGoTe! TIO/TYTIPOBOJHUKOBBIX MprbopoB B CAITP Multisim: 1
Ned. Canxr-Tlerep6ypr: W3g-8o BI'TY "BOEHMEX" um. [I.
BrinonHeHue Tecta Ne4. ®. YcruHoBa, 2024 (4; 5) 1
N3yueHre maTepuasnoB Mo pasjeny A. B. Kupumnos, A. B. Kocteines, H. [1. fcenes. .
Y MOJTOTOBKA K J1abopaTopHo OcHoBebl 3nekTpoHrKU: ExkarepunOypr: M3a-Bo Ypan. 5
pabote Ne4 ¢ ncronb30BaHIEM yH-Ta, 2022 (1. 3.1 — 3.4)
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
Nob5. O/eKTPOHHBIE U MUKDPO3/I€KTPOHHbBIE MPUOOPHI:
BrIro/iHenye Tecta Ne5. CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2021 1
W3yuenune maTepuasos 1o paszeny (TpansuCTOpbI)
M MOJFOTOBKA K TaGOPaTOPHOli A. C. Huzog, A. H. llltun, K. I Illymakos. .
OnekTponuKa: Exarepunbypr: Mza-so ¥YpI'YTIC, 2021 5
pabote Ne5 ¢ vcronb30BaHEM 3137 m A1 -4
PEKOMEH/[yeMOM JIUTepaTyphl. (. 3.1-3.7; 1. 4.1 -4.2)
Uroro no pa3geny 3 14
Paspen 4. IloseBbie TPaH3UCTOPEI.
N3yuenune MaTepuasioB 1o paszeny
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. .
OdopmIeHHe 0TuéTa 0 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
13 22323




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

O1jeHKa MPOCTaB/ISIeTCS 10 CyMMe 0asi/ioB, HAOpaHHBIX Ha OCHOBAHWU BBITIOJTHEHHUS 00y UaroUMCSI
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 & X E
KOHTaKTHOM % n g u==“ g %
dopme T = T =
= o 28 55 38
8 g HaunmeHoBaHMe pa3s/ienoB U h ’§ E EE g, E 0
E = JAUAAKTUUYECKUX eUHUL] &) o = E.. E, E : ,g § Eé
S "5 g8 g8 *| ZE
(&) 5 g X ] \8 ~ o)
B | =2  &8|0oal « <
8 & | T
=g T
= @)
Pa3pen 1. ®usnueckrie 0CHOBBI
2 4  |3/1eKTPONPOBOAHOCTH 18 | 10 | 10 0 8 25 Tect
MO/IyIPOBOAHUKOB.
JTabopaTopHasi
9 4 P;znij: 2. [ToynpoBOAHUKOBbIE 36 | 15 8 7 21 75 pabora,
AHO/bI. Tect
JTabopaTopHasi
7 4 Paspen 3. bunoaspHbie 27 | 13 8 5 14 25 pabora,
TPaH3UCTOPBI.
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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IICK-4

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 11

Bonpocbl omKkpbimozo muna:

Kakoe 3HaueHre HarpsDKeHUs! B MAJUTMBOJIBTaX 0TOOPA3UThCS Ha JHICIUIee BOIBTMeTpa
Url, ecmm VD1 1N1199C, GB1=8V, R1=17Q? IIpou3secty MOze/MpOBaHue B
Multisim. OTBeT OKpYI/IUTE [J0 BTOPOTO 3HAKA MOC/Ie 3arisiTOM.

Kaxkoe 3HaueHue HanpsDKeHUsI B MUJUTUBO/IBTaX 0TOOPa3nThCA Ha AUCTIIEe BOJBTMETPA
Uvdl, ecmu VD1 1N1199C, GB1=8V, R1=45Q? IIpou3ssecTyl Mo/ie/IIPOBaHNE B
Multisim. OTBeT OKpYITIUTh [0 BTOPOTO 3HaKa M0CJIe 3amsaTok.

KakoBo 3HaueHue TOKa uepes AUOA B aMmriepax, eca VD1 1IN1199C, GB1=5V,
R1=42Q7 TIpousBectu MofienupoBaHue B Multisim. OTBeT OKpYyI/IUTh A0 BTOPOTrO 3HaKa
ToCJie 3arsTou.

KakoBo 3HaueHMe TOKa uepe3 AuoA B Muiramiiepax, ecii VD1 LED_red, GB1=8V,
R1=366Q7? IIpousBecTtu MogenvupoBanye B Multisim. OTBeT OKpPyI/IUTH 0 BTOPOTO
3HaKa 10cJIe 3arsToi.

KakoBo MakcHMa/ibHOe 3HaueHue HarpsDKeHUsl CUTHaJIa Ha BBIXO/Ie B BOJIBTAX , €C/TH
VD1 1IN1199C, R1=1209, a napameTpsi G1: Voltage(Pk)=6V, Voltage

offset=3V, Frequency(F)=43Hz? [Ipou3BecTtu MozenvpoBanre B Multisim. OtBer
OKPYIVIUT [I0 BTOPOTO 3HAKA MOCJIe 3arsATOH.

KakoBo MHHMMa/IbHOE 3HaUeHUe HaTIPSKeHUsT CUTHaJIa Ha BbIXOZie B BOJIbTax , ecyii VD1
1N1199C, R1=1409, a mapametpsi G1: Voltage(Pk)=9V, Voltage

offset=8V, Frequency(F)=26Hz? [IpousBectu mogenrpoBanue B Multisim. OTBeT
OKPYIVIUTH []0 BTOPOr0 3HaKa MocJjie 3amsiTou.

KaxkoB k03¢ ¢uryeHT mysbcalyy Ha BbIXOZe B IporeHTax, ecnd VD1 1N1199C,
R1=6,9kQ, C1=17,1uF, a mapametps1 G1: Voltage(Pk)=6V, Voltage

offset=0V, Frequency(F)=60Hz? ITpou3Bectu MmofenupoBanue B Multisim. OTBeT
OKPYIVIUTE [I0 BTOPOTO 3HAKa MOCJIe 3arisiToH.

KakoB ko3 duimeHT mysibcaljuy Ha BBIXO/IE B MPOLIEHTAX, €C/IM BXOJHOU CUTHAIT
(yellow) nozan Ha KaHan Channel A/Scale: 7 V/Div, BbixogHoM curHan (blue) mopax Ha
kaHas Channel B/Scale: 7 V/Div u Timebase/Scale: 4 ms/Div? OTBeT OKpYIJIUTE /10
BTOPOTO 3HAKa T0CJIe 3arsAToH.

KakoBo MakcuMasbHOe 3HaueHue HarpshKeHHsl CUTHaJIa Ha BbIXO/Zie B BOJIbTaX , eC/Ii
VD1 1N4728A, R1=10022, a napameTtpsl G1:

Voltage(Pk)=5V, Voltage offset=-4V, Frequency(F)=98Hz? [Ipon3Bectu MoiempoBaHue
B Multisim. OTBeT OKpyI/IUTE [J0 BTOPOTO 3HAKa 10c/Ie 3arsiToi.

KakoB0o MHHMMabHOE 3HaUeHNe HallpsUKeHHs CUTHasla Ha BbIXOZe B BOJIbTaX , ecyid VD1
1N4728A, R1=120L, a napametpst G1:

Voltage(Pk)=5V, Voltage offset=-6V, Frequency(F)=86Hz? [Ipon3BecTu MoiempoBaHue
B Multisim. OTBeT OKpyIJIUTH ZI0 BTOPOTO 3HaKa MoC/e 3arsiTou.

KaxkoB ko3 durrenT ctabumusanyu Ha Beixofie, ecii VD1 1N4728A, R1=150Q, a
napameTpsl G1: Voltage(Pk)=5V, Voltage offset=-14V, Frequency(F)=43Hz?
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Ne 12

Ne 13

Ne 14

Ne 15

Ne 16

Ne 17

Ne 18

Ne 19

Ne 20

Ne 21

Ne 22

Ne 23

ITpousBectn mofenvpoBanue B Multisim. OTBeT OKpYI/IUTh ZI0 BTOPOTO 3HAKA TIOCTIe
3amsAToN.

KaxkoB ko3durreHT cTabumm3anyy Ha BIXOJie, eC/IU BXOAHOU curHar (yellow) mogax
Ha ka"as Channel A/Scale: 10 V/Div, BeixogHo# curHai (blue) mozan Ha kanan Channel
B/Scale: 5 V/Div u Timebase/Scale: 10 ms/Div? OTBeT OKpPyIJIMTb A0 BTOPOTO 3HaKa
TocJie 3arsTou.

Kakoe 3HaueHMe HampsDKeHUs B BOIbTax 0ToOpa3uthkest Ha auciiiee Ube, ecyin VT1
2N2712, GB1=1,28V, GB2=12,6V, R1=1418Q, R2=150Q? [1pon3Bectu
MoZenupoBaHue B Multisim. OTBeT OKpPyI/IMTh /IO BTOPOTO 3HaKa Iocyie 3arsToi.

Kakoe 3HaueHMe TOKa B MUIIMaMIiepax 0Tobpa3utbcs Ha guctuiee Ib, ecim VT'1
2N2712, GB1=1,43V, GB2=13,4V, R1=1311Q, R2=137Q? IIpou3Bectu
Mo/lepoBaHue B Multisim. OTBeT OKpYyIJIUTh [0 BTOPOTO 3HAKa IMOC/Ie 3arsiToi.

Kakoe 3HaueHWe HampspKeHUs B BOJIbTaX 0ToOpa3uthest Ha auctiiee Uce, ec VT'1
2N2712, GB1=0,99V, GB2=13,6V, R1=1487Q, R2=159Q27 Ilpou3BecTtu
Mo/leTipoBaHue B Multisim. OTBeT OKpYyI/IMTh 0 BTOPOTO 3HAKa IMOC/Ie 3arsiToi.

KakoBo 3HaueHure ToKa KoJIjleKTopa B MuMamIiepax, eciu VI'1 2N2712, GB1=1,27V,
GB2=12,7V, R1=1400Q, R2=177Q? IIpou3Bectu MmojjerpoBaHrie B Multisim. OTBeT
OKDPYIVIUTH [J0 BTOPOr0 3HaKa MoCJjie 3amsiTou.

KakoBo MakcHMa/ibHOe 3HaueHHWe TOKa CUrHasla Ha BbIXO/ie B MUIIMamiepax, eciu VIl
2N3904, GB1=11,5V, R1=227Q, R2=61Q, a napametps! G1:

Voltage(Pk)=0,04V, Voltage offset=0,87V, Frequency(F)=91Hz? [IpousBectu
MogpenipoBanre B Multisim. OTBeT OKpYI/ITE [J0 BTOPOTO 3HAKa I0C/ie 3arisiToi.

KakoBo MHHMMabHOe 3HaueHKe TOKa CUrHajla Ha BbIXO/e B MWLIMamIiepax, e VIl
2N3904, GB1=10,4V, R1=209Q, R2=91Q, a napameTpsIl G1:

Voltage(Pk)=0,05V, Voltage offset=0,88V, Frequency(F)=20Hz? TTpou3sectn
MoJenupoBaHue B Multisim. OTBeT OKpPyI/IMTh /IO BTOPOTO 3HaKa Mocyie 3arsToi.

KakoB ko3¢ ¢uimeHT ycrieHus Mo HalpsbKeHUIo Ha BeIxoze, ecu VT'1 2N3904,
GB1=10,7V, R1=231Q, R2=66€, a napameTps! G1:

Voltage(Pk)=0,02V, Voltage offset=0,91V, Frequency(F)=55Hz? ITpou3sBecTtu
MogenipoBaHye B Multisim. OTBeT OKpYIVIUTh [J0 BTOPOTO 3HaKa I10C/Ie 3arlsiToi.

KakoB ko3 duiivieHT ycuieHus 1o TOKY Ha Beixofie, ecmu VI1 2N3904, GB1=11,4V,
R1=224Q, R2=57Q, a napameTpsI G1:

Voltage(Pk)=0,02V, Voltage offset=0,86V, Frequency(F)=75Hz? IIpou3sBecTtn
MogpenipoBanre B Multisim. OTBeT OKpYIVIUTE [J0 BTOPOTO 3HaKa I10C/Ie 3arisiToi.

Kakoe 3HaueHue HarpsDKeHUs B BOJIbTaX 0ToOpasuThest Ha auciviee Uds, ecin VT1 J211,
GB1=-2,2V, GB2=16V, R1=700Q? ITpousBectu MmogenupoBadue B Multisim. OTBeT
OKPYIVIUTH []0 BTOPOr0 3HaKa MocJjie 3amsiTou.

KakoBo 3HaueHuve TOKa CTOKa B Muuiamnepax, eca VIl J211, GB1=-1,6V,
GB2=18,3V, R1=620Q7 ITpou3sBectu MogenvipoBanue B Multisim. OTBeT OKpyI/IUTE [0
BTOPOTO 3HaKa Mocyie 3arsITou.

Kaxkoe 3HaueHue HampsDKeHUsI B BObTaxX 0ToOpa3uThes Ha auciuiee Uds, ecmm VT1 J211,
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GB1=-1V, GB2=16,3V, R1=810Q? ITpou3sBectu MmogenupoBadue B Multisim. OTBeT
OKPYIVIUTB [J0 BTOPOr0 3HaKa MocJjie 3amsiTou.

KakoBo 3HaueHuve TOKa CTOKa B MuuiMamnepax, ecav VIl J211, GB1=-2,9V,
GB2=17,3V, R1=360Q7 ITpousBectu MozenvipoBanue B Multisim. OTBeT OKpyI/IUTE [0
BTOPOT'O 3HakKa Moc/ie 3arsaTou.

KakoBo MakcumasbHOe 3HaueHHe TOKa CUrHajla Ha BbIXOZe B MWLIMaMIlepax, ecav V11
J211, GB1=16,3V, R1=760%2, a napametpsel G1:

Voltage(Pk)=0,3V, Voltage offset=-1,3V, Frequency(F)=33Hz? ITpou3Bectu
MoJesupoBaHue B Multisim. OTBeT OKpPyI/IMTh /IO BTOPOTO 3HaKa I0cyie 3arsToi.

KakoBo MUHMMAa/IEHOE 3HaUeHWe TOKa CUTHajla Ha BhIXOJie B MULTMamiepax, ecid VT1
J211, GB1=15,1V, R1=700L2, a napameTpsl G1:

Voltage(Pk)=0,4V, Voltage offset=-2,4V, Frequency(F)=22Hz? ITpou3Bectu
MofenupoBaHue B Multisim. OTBeT OKpPyI/IMTE /10 BTOPOTO 3HaKa I0cie 3arsiToM.

KakoB ko3t duiivieHT ycueHUs 10 HampspKeHUIO Ha Beixoe, eci VT J211, GB1=19V,
R1=600%, a mapameTpsi G1:

Voltage(Pk)=0,5V, Voltage offset=-2V, Frequency(F)=29Hz? IIpon3Bectu
MogpenipoBanre B Multisim. OTBeT OKpYIVIUTE [J0 BTOPOTO 3HAKa I10C/Ie 3arisiToi.

KakoB kK03(hUIMEHT yCUIeHHS TI0 HAMPSHKEHUIO Ha BBIXO/IE, €C/TA BXO/IHOW CUTHAT
(vellow) mozman Ha kaHan Channel A/Scale: 400 mV/Div, BeixogHoit curHan (blue)
nozaH Ha KaHan Channel B/Scale: 2 V/Div u Timebase/Scale: 3 ms/Div? OTtBer
OKPYIVIUTh [I0 BTOPOTO 3HAKa IOC/Ie 3arsToM.

BOTlpOCbl 3dKpblmo2o munda:

YCTaHOBUTH COOTBETCTBHE MeXA1y HaMMeHOBaHUAMU U yC/IOBHBIMH Fpa(bI/ILIECKI/IMI/I
0003HaUeHUAMHU MOJIYTIDOBOAHUKOBBIX JHUOA0B

1. Ovion TyHHebHBIHI

2. Ouopn 3eHepa

3. Iuop IorTKYM

4. CBetoauo[

5. [lvof, BEIPSMUTE/NBHBIN
6. ®oToauof,

7. Bapukan

8. luop, obparteHHbIH

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1718552366.png"></figure>

YCTaHOBUTH COOTBETCTBHE MeXxay TepMUHAMU U 6YKBEHHI:IMI/I o0bo3HaUeHUAMUI
I1apaMeTpOB I0J/IYIIPOBOAHHWKOBLIX AHMO40B

1. ITocTostHHOE TIpSIMO€e HaTpsDKeHWe Iroja
2. TTocrosiHHOE 0OpaTHOe HaTpsLKeHWe JUofa
3. IMnysibCHBIN NIPSMOM TOK AUO0A

4. TTocTOsIHHBIM 00paTHBIN TOK AUOA
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5. Tok cTabunM3aryy cTabuIuTpoHa

6. HaripsbkeHue crabunmsaruy crabuiMTpoHa

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1718553835.png"></figure>

YCTaHOBUTHL COOTBETCTBHE MeXy TEpMUHAMU U 6yKBEHHLIMI/I 0003HaUeHUSIMU
MapaMeTpoOB II0/IYTIPOBOAHUKOBLIX JHUOL0B

1. Continuous current within the working voltage range

2. Peak forward current

3. Reverse continuous current

4. Reverse continuous voltage

5. Forward continuous voltage

6. Working voltage (of voltage regulator diode)

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1718553962.png"></figure>

YCTaHOBUTH COOTBETCTBUE MeK/y HAaMEHOBaHUSIMU 1 YC/I0BHBIMU rpaduueCcKUMU
0003HaueHNSIMU TPAaH3UCTOPOB

1. [ToneBo#i TpaH3UCTOP C U30JMPOBAHHBIM 3aTBOPOM CO BCTPOEHHBIM KaHa/IOM N-THUMa
2. [TonieBoii TPaH3UCTOP C YIIPABJSIOIIUM P-N-TIepPeX0/JOM Y KaHa/IoM P-TUIIa

3. IToseBoi TPaH3UCTOP C M30MPOBAHHBIM 3aTBOPOM C MHZYLIMPOBaHHBIM KaHAasIoOM p-
THIA

4. BumonsipHbIN TPaH3UCTOP PNp-TUIIA

5. [ToneBoii TpaH3UCTOP C U30JMPOBAHHBLIM 3aTBOPOM C UHYLIMPOBaHHBIM KaHA/IOM N-
THTIA

6. BurosnsipHBIi TPaH3UCTOP NPN-THIIA

7. ITosieBoii TPaH3WCTOP C YTIPABIISIIOIUM P-N-T1€PEX00M M KaHaIOM N-THIIa

8. ITosieBoii TPaH3UCTOP C M30JMPOBAaHHBIM 3aTBOPOM CO BCTPOEHHBIM KaHAIOM P-THTIA
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1718552903.png"></figure>

YCTaHOBUThL COOTBETCTBHE MeXy TEpMUHAMU U 6yKBeHHbIMI/I 0603HaUeHUAMU
rapaMeTpoOB 6I/IHOJIHPHBIX TPAH3UCTOPOB

1. Small-signal value of the open-circuit output admittance

2. Maximum collector (d.c.) current

3. Small-signal value of the short-circuit forward current transfer ratio
4. Collector (d.c.) power dissipation

5. Small-signal value of the open-circuit reverse voltage transfer ratio
6. Saturation base-emitter voltage

7. Small-signal value of the short-circuit input impedance

8. Breakdown collector-emitter voltage

9. Saturation collector-emitter voltage
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<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1718554684.png"></figure>

Ne 6 YCTaHOBUTH COOTBETCTBHE MEX/Y TepMUHAMH U OyKBeHHBIMU 0003HaYeHUSIMH
TapaMeTpoB OHITOJSIPHBIX TPAH3UCTOPOB

1. BeIxo/iHast 110/1Hast ITPOBOAMMOCTE OHIIO/ISIPHOTO TPAH3UCTOPA B PEXKUME MaJIoro
curHana B cxeme O35

2. HanpspkeHne HachIeHUs Oa3a-3MUTTED

3. KoaddurmeHT 0OpaTHO# CBSI3M 10 HANPSHKEHHIO OUTIO/ISIPHOTO TPAH3UCTOPA B
pe>xumMe MaJIoro curiasna B cxeme O3

4. HarnipsbkeHHe HacCbILL[eHUS] KO/UIEKTOP-IMUTTep
5. MakcuMasbHO 10y CTUMBIN ITOCTOSTHHBIN TOK KOJIIeKTOpa
6. TIpobrBHOe HarpshKeHHe KOIJIeKTOP-3MUTTEP

7. BXojHOE COTIPOTUB/IEHHE OUTIOSIPHOTO TPAaH3UCTOPA B PEXKMMeE MaJsIoro CUTHAsa B
cxeme OO

8. KoadduieHT nepesaur ToKa OUIOISPHOrO TPAaH3UCTOPA B PEXKMME MaJIOro CHrHasa
B cxeme OO

9. ITocTosiHHas paccenBaeMasi MOLIHOCTb KOJIJIeKTopa
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1718555155.png"></figure>

Ne 7 YCTaHOBUThL COOTBETCTBHE MeXy TEpMUHAMU U 6YKBeHHLIMI/I 0003HaUeHUSIMU
T1apaMeTPOB T10J/IEBBIX TPaH3MCTOPOB C YIIPAaBJ/IAIOIIKWM P-N-TI€epeX0A0M

1. Maximum drain-source voltage

2. Gate-source cut-off voltage

3. Gate leakage current

4. Short-circuit output admittance

5. Short-circuit forward transfer admittance

6. Forward gate current

7. Drain current for Ugs=0

8. Drain-source (d.c.) power dissipation

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1718555603.png"></figure>

Ne 8 YCTaHOBUTH COOTBETCTBHE MEXK/Y TePMUHAMH U OyKBeHHBIMU 0003HaYeHUSIMU
rapaMeTpOB MO/eBbIX TPaH3WCTOPOB C YIPaB/ISIOLUM pP-N-TIepeX0ioM

1. TTonHasi MPOBOAWMOCTH TIPSIMOM Tiepejaur TIOJIEBOTO TPAH3UCTOPA [/ CXEMbI OO
HCTOK

2. [Ipsimoii TOK 3aTBOpa

3. HauanbHbIil TOK CTOKa

4. ITocTossHHAas paccerMBaeMasi MOLIHOCTb CTOKa

5. MakcumasibHO JOIyCTUMOE HarlpsKeHUe CTOK-UCTOK

6. HanpsbkeHre oTceyku
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7. TOK yTeuku 3aTBopa

8. TTosiHast BEIXOHAst IPOBOJVMOCTD TIOJIEBOTO TPAH3UCTOPA [IJIsi CXeMbI 00U UCTOK
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1718562441.png"></figure>

Vi3sMeHeHMe KaKoro rapaMeTpa BHseT Ha KOHL[eHTPAL[HM0 COOCTBEHHBIX HOCUTe el
3apsizia B TIOJIyTIPOBOJHUKE?

Bribepute oiuH UM HECKOBKO OTBETOB:
Temnepatypa

[MocrosinHas bonbiMaHa

JvHa nosynpoBOJHUKOBOM I/1aCTHUHBI

[[TupuHa 3amnpelrieHHON 30HbBI
Hackonbko B IpUMeCHOM TIOTYTIPOBO/IHMKE KOHIIEHTPALIMs OCHOBHBIX HOCUTE/IeH 3apsizia
JOJKHA TIPEBBIIATh KOHLIEHTPALI0 HEOCHOBHBIX ?

BribepuTe OH WM HECKOJIBKO OTBETOB:
Ha 10-20

Ha pgBa-Tpu nopsigxa

B cto — ThICSYY pa3

Ha 500-1000
Kak Ha3bIBaeTcst HaripaB/ieHHOe [IBM)KeHHe HOCUTeJslel 3apsifia 1o, Bo3ZielCcTBHEM
371eKTPUYeCKOro roJsi?

Bribepure ofiviH WK HECKOJIBKO OTBETOB:
Apeiid
Hubdysus

I'pasuent

[MogBwXHOCTH
Kakoe pgelicTBre OKasbIBaeT BHYTPeHHee 371eKTpHUUeCKOe IT0jle p-N-lepexo/a Ha
OCHOBHbIE HOCUTeJIU 3apsifa?

Bribepute oiiH WM HECKOTBKO OTBETOB:
Yckopstonee
3ameqsironee

He okasbiBaet feiicTBUS
Kakumu HocuTensiMu 3apsijia Co3/aeTcs TIpSIMOM TOK uoja?

Bribepute oluH UM HECKOMLKO OTBETOB:
OCHOBHBIMM

HeocHoBHBIMU

DJIEKTPOHAMU

JbIpkamu
Kakoti v ripo0ost p-n-rnepexo/ia MO>KET CTaTh C/IeJICTBUEM HEJOTTyCTUMOTO TIOBBIIIIEHUS
00paTHOTO HaMpsDKEHUS Ha Anoje?
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Beibepute oluH WM HECKOTBKO OTBETOB:
ToHHeILHBIN
JIaBUHHBIN

TerioBoit
KakuM 06pa3oM CTaOMIMTPOH BK/TFOUAETCSI B CXeMe OTHOCUTE/IbHO Harpy3Ku?

Bribepure ofiviH WK HECKOJIBKO OTBETOB:
IMapasnenbHO Harpy3Ke B I0OOM HarpaB/ieHUH
[TocnenoBarenbHO C HArpy3Koi

IMTapanyienlbHO Harpy3Ke B MIPSIMOM HarpaBIeHUN

I[TapasnienbHO Harpy3ke B 00paTHOM HarpaB/IeHUH
Kakue HocuTemnu 3apsija 00pasyroT TOK OT SMUTTepa yepe3 6a3y K KO/UIEKTOPY B
TpaH3UCTOpe TUIla p-n-p?

BribepuTe oiuH WM HECKOTBKO OTBETOB:
HbIpky
DJIEKTPOHBI

YuacTBytoT 0ba THIIa HOCKTesIel 3apsiza
Kakum J0/mKHO OBITE CMellleHHe SMUTTEPHOTO U KOJIIEKTOPHOTO Tepexo/ioB B
TpaH3uCTOpe il paboThl B HOPMa/TbHOM aKTUBHOM PEXUMe?

Bribepute oluH UM HECKOMBKO OTBETOB:

Ob6a nepexojia B MPsSIMOM HarpaB/IeHUN

O06a nepexofia B 06paTHOM HaripaBIeHUN

OMUTTEpHbIH TIepexoy] B IPSIMOM HarlpaB/IeHHH, KOJJIEKTOPHBIA — B 00paTHOM

OMUTTEpHBIN Mepexo/; B 00paTHOM HarpaBlIeHUH, KOJIIEKTOPHBINA — B TIPIMOM
KakoBa fio/kHa OBITh MOJIAPHOCTH BXOAHOTO HarpsbKeHUs1 U3M B M0JIEBOM TPaH3UCTOPE
C p-N TIepexofioM [i7Isl yTIpaBJieHusi POBOJUMOCTBIO TOKOTIPOBO/SILETo KaHama?

Bribepute oiiH WM HECKOBKO OTBETOB:
p-Il Ilepexo/| CMelLieH B IIPSIMOM HarlpaB/ieHU!
p-N lepexoz, cMellieH B 00paTHOM Harnpas/ieHUH

OTCyTCTBUe BHeLIIHEero HallpsDKeHUsl Ha Iiepexoge
C kakoii 1enbto B MOII-TpaH3uCTOpE BBITIO/NHSAETCS U30JISLIMS 3aTBOpA OT
TOKOIIPOBOZALLIEr0 KaHasla C/I0eM JU3JIeKTPUKa?

Bribepute oiuH WM HECKOTBKO OTBETOB:

s obecnieueHUst Ty vIlied MPOBOJUMOCTH

Ilnst obecrieyeHust 6OBIIIOTO BXOZHOTO COMPOTHUB/IEHHUS
Inst obecriedeHus 6OBITIOTO BBIXOJHOTO COTIPOTHB/IEHUS

[Inst obecrieyeHrst MaioTo BXOIHOTO COTIPOTUBIIEHUS
Kaxkoii 13 mosieBBIX TPaH3UCTOPOB paboTaeT TOMBKO B pesKUMe 00orareHus ?

BbI6epI/ITE OVH WJ/IM HeCKOJIBKO OTBETOB!:
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IToneBoii TpaH3UCTOP C p-N [1€PEX00M
MOII-TpaH3UCTOP C MHAYLIMPOBAHHBIM KaHAIOM

MOII-TpaH3uCTOp CO BCTPOEHHBIM KaHAJIOM
B kakom ciiyyae Me-n-miepexoz;, OyzZieT BBITPSMIISFOLIM?

BbI6EpI/ITe OJVH HUJ/IN HeCKOJIbKO OTBETOB:

Pabora BbIXO/Jd 3/IEKTPOHOB U3 MeTaJ/l/ld 6y,qu MeHbIIIe yeM pa60Ta BbIXOJa 3/IEKTPDOHOB
W13 MOJYIIPOBOAHUKA N-THIIA

Pabota BbIXO/ld 3/IEKTPOHOB U3 MeTaJ/l/ld 6y,1:[€T MeHbIIIe yeM pa60Ta BbIXOJd 3/IEKTPOHOB
13 MOJJIYyITPOBOAHWKA P-TUIIA

PaboTa BbIX0/Ia 37IEKTPOHOB M3 MeTasuia OyaeT 6osibille ueM paboTa BIXO/A 3JIEKTPOHOB
13 MOJIyTIPOBO/JHUKA N-THIIA

Pabota BbIX0/la 3/IEKTPOHOB 13 MeTaslia OyzeT Oosiblile ueM paboTa BbIX0/]a 37IEKTPOHOB
13 MOJYTIPOBOIHUKA P-THIIA

B kakoMm ciiyuae Me-n-niepexos OyieT oMUue CKUM?
Bribepure ofivH WK HECKOJIBKO OTBETOB:

PaboTa BbIX0O7ia 2/1eKTPOHOB M3 MeTasuia OyzieT Oosbiire ueM paboTa BBIXOZa 31eKTPOHOB
13 MOJTYTIPOBOJHUKA N-THIIA

Pabota BbIX0la 7IEKTPOHOB M3 MeTasuia Oy/ieT MeHbIie ueM paboTa BbIX0/a /I€KTPOHOB
13 MO/yTIPOBOIHMKA N-THITA

PaboTa BbIX0/la 3/IEKTPOHOB 13 MeTasla OyzeT Oosiblile ueM paboTa BbIX0/]a 37IEKTPOHOB
13 MO/TyTIPOBOJHAKA P-THIIA

Pabora BeIX0fa 371eKTPOHOB U3 MeTasuia OyzieT MeHblIle ueM paboTa BbIX0/a /IeKTPOHOB
13 [OJIyTIIPOBOJHUKA P-TUIIA
Kakoit 1rof cofiepXuT BhITIPIMIISIIOIIUYM Me-n-tiepexos?

Bribepute oiuH UM HECKOMBKO OTBETOB:
[vion BBIIPSIMUTETBHBII

Hduopn 3enepa

Bapukan

Ouog IoTTkM
Uro Takoe p-n-nepexoj?

Bribepute ouH UM HECKOBKO OTBETOB:

J10HOpHO-aKI[eNTOPHBIN TTPOBOAHUK

INepexoaHblii C/10¥ Ha rpaHuLie pa3zena MoAYIPOBOAHUKOB P U N TUMA
IMoTeHI[UATBHBIN Oapbep MEX/Y IBYMs TUIIAMH MTPOBOAUMOCTH

B3aumHast HeMTpanu3alus 3/IeKTPOHA U IBIPKU
YT0 Takoe aHUOH?

Bribepute oiuH UM HECKOBKO OTBETOB:
IMonoxxurenbHO MOHU3UPOBAHHBIN aTOM
OTpuliaTeTbHO HOHU3UPOBAHHBIN aTOM

[Tono)kuTenbHBIN 3M€KTPOJ, pN-TIepexoa
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OrpuLaTe/bHBIN 37I€KTPOJ, pn-Tiepexo/a
KakoBo OykBeHHOe 0003HaUeHWe aTOMHBIX OpOuTasei?

BbIGepI/ITe OAWH HUJIN HeCKOJIbKO OTBETOB:
K,J1,M,H, O, II, P

K,L,M,N,0O,P,Q

s,p,d, f, g, h,i

¢, m, 4, &, X, 1, u
B KakoM pexxume HUCTI0/L3YeTCs OUTOSIPHBIN TPAaH3UCTOP B JIOTUYECKUX JIEMEHTaxX?

Bribepute oiiH WM HECKOBKO OTBETOB:
B akTHMBHOM pexxume

B uHBepcHOM pexxume

B pexxumMe oTceuku

B pexxume HacbIeHUA
[171s1 9ero MCIonb3yeTcs: OUIOSIPHBINA TPAH3UCTOP B YCH/IUTEISIX MOLJHOCTH?

Bbl6epI/ITe OJWH HUJIN HeCKOJIbKO OTBETOB:

[Tpeo6Gpa3oBaHus BXOJHOTO MOI€3HOTO CHI'HA/IA Mol MOIITHOCTH B BBIXOJHOM CUTHAI
00JIBILION MOIL{HOCTH

Crabunu3anuy ypoBHSI HaMpspKeHUsT B MaJIOMOIIHBIX LIETIsIX
[Tpeo6pa3oBaHust TTOCPEACTBOM 3€KTPOMarHUTHOW UHAYKLUY OJHOU U He CKObKUX
crcTeM (HarpspKeHH) TepeMeHHOr0 TOKa B O/IHY WA HeCKOJTBKO APYTUX CHCTEM

(HampspKeHUH ), 6e3 U3MeHEeHUsT YaCTOThI

ITpeoOpa3oBaHus IepeMEHHOTO TOKa HU3K0H uacToThl (50 I'lf) B TOK OfHOTO
HarpaB/IeHUs
Kak Ha3bIBalOTCS pUMeCHBIe aTOMBI B 37IeKTPOHHOM TIO/TYTIPOBOAHUKE?

BribepuTe OMH WM HECKOJIBKO OTBETOB:
L oHOpBI

Ak1enTopsl

HuzkoBanieHTHbIe aTOMBI

AHWOHBI
Kak Ha3bIBatOTCSl IpUMeCHbBIE aTOMbI B ILIDOUHOM T10J/1yTIPOBOAHUKE?

BribepuTe OH WM HECKOJIBKO OTBETOB:
L oHOpBI

Ak1enTopsl

Hu3KkoBasieHTHbIE aTOMBbI

AHUOHBI

KakoBo B paBHOBECHOM COCTOSIHUM COOTHOIIIEHHEe KOIMYeCTBa 3/IEKTPOHOB U JIbIPOK B
COOCTBEHHOM TIO/TyTIPOBOJIHUKE?

BBIGepI/ITe OJWH HUJIN HeCKOJIbKO OTBETOB:

OrHaKOBO
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IIBIpOK OOJbIIIE 57IEKTPOHOB
OneKTPOHOB 0OJIbIIIE IBLIPOK

3aBUCUT OT TeMIlepaTypbl
Uro Takoe BAX pn-niepexoza?

Bri6epuTe OffH UM HECKOJIBKO OTBETOB:

3aBHCHMMOCTb COTMIPOTUBJIEHUS PN-Tiepexo/ia OT NPUIOKEHHOTO K HeMY HarpshKeHUI0
3aBUCHMOCTb eMKOCTH PN-IIePexofa OT IPUJI0KEHHOT0 K HeMY HallpsDKeHHIO
3aBUCUMOCTb TOKA Yepe3 pn-repexof OT NPUI0KEHHOI0 K HeMy HallpsDKeHHI0

3aBHCHMMOCTb MOIHOCTH paccerBaeMoi Ha pn-riepexoie OT NPHUIOKEHHOTO K HeMY
HarpsHKeHUI0
Kakoi1 Buz mpobosi pn-riepexozia MperMyLleCTBEHHO SIB/ISIOLIETCS He0OpaTuMbIM?

Bribepute oluH WM HECKOTBKO OTBETOB:
JIaBUHHBIA U TEIJIOBOM

DneKTpuue CKUM

TemnnoBoi

DNeKTpUUeCKUN 1 TeTJIOBOU
Kakoti Buzi mpo06osi pn-Tiepexofia perMyIIeCTBEHHO SIBJISFOIIETCS 00paTUMbIM?

Bribepute oluH UM HECKOTBKO OTBETOB:
JIaBUHHBINA U TETLJIOBOM

DneKTpuue CKUM

TeroBoi

ONeKTpUUeCKUM 1 TeTJIOBOU
Uto Takoe BOX pn-nepexoga?

Bribepute oluH UM HECKOMBKO OTBETOB:

3aBHCUMOCTb COTIPOTUBJIEHUsI PN-TIepexo/ia OT MPUIOKEHHOTO K HeMY HarpsbKeHUH0
3aBHCUMOCTb eMKOCTH pn-Tiepexofia OT NPUIOKEHHOTO K HeMy HarpsbKeH!
3aBUCHUMOCTD TOKA uepe3 pn-Tiepexo OT TIPUIMKEeHHOTO K HeMY HarpsyKeHH 0

3aBHCHMMOCTb MOIIJHOCTH paccerBaeMoi Ha pn-riepexo/ie OT NPHUIOKEHHOTO K HeMY
HarlpspKeHUH0
Yro nipefcTasieT cob0¥ BBITIPSMUTEND?

Bribepute oiuH UM HECKOBKO OTBETOB:
CrierMabHBIN U0/ UCTIONB3YIOIUH SBIeHUe TIPOOOsS pn-Tiepexo/a

YcTpoiicTBo, npeobpasytoliiee BXOAHOE MePeMeHHOe HampsDKeHHe B BBIXOJHOE
TIOCTOSTHHOE HarpskeHue

YcTpoiicTBo, peobpasytoliiee BXOAHOE MTOCTOSTHHOe HeCTaOUIbHOE HarpshKeHNe B
BBIXOJJHOE ITOCTOSIHHOE CTabU/IbHOEe HarpsyKeHHe

CreLanbHbIN U0/, UCTIONB3YIOLLIMH sIBJIeHUe OJHOCTOPOHHEH ITPOBOJAMMOCTH pn-
repexoza
Kaxk Ha3bIBaeTCsl HarpaB/IeHHOE MepeMeIeHHe YacTHI] U3 00/1aCTH C BBICOKOH
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KOHI[eHTpaIhel B 00/1aCTh C HU3KOW KOHIIEHTpAIUe?
Bribepute oivH WM HECKOTBKO OTBETOB:

Hpeiicp

Ouddysus

I'papuent

[MogBmwXHOCTD
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