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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)

09.03.02 Tn¢opManoHHbIE CHCTeMbI M TeXHOJIOTHH
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

07 UndopManMoHHBIE CHCTEMBI M MPOrpPaMMHas HH)KeHepHus

3aBepaytommii Kadeapoii Cemenosa E.I", f1.T.H., pod.




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:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTUYeCKOTO0 aHa/M3a U MO/E/IUPOBaHUs, TEOPETUUECKOTO W IKCIIEPUMEHTAJbHOTO WCCe[JOBAaHUS B
rpoeccoHaNBEHON JesiTe/IbHOCTH
OIIK-2 — crnocoOHOCTh TIOHMMAaTh TIPUHLIUIEI PabOTBI COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH U
TIPOrPaMMHBIX CPE/ICTB, B TOM UHC/Ie OTEUECTBEHHOTO MPOU3BO/ICTBA, U UCIIO/Ih30BaTh UX TIPU PEILIeHUH 3a/1au
rpodeccroHaNBHON JesiTeIbHOCTH

DOpPMHUPOBAHHIO KOMITETEHI[UH CITY>KUT IOCTKEHUE C/IeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUA:

MpUHLUN JefcTBuUs, (r3uUecKue MpoLecchl, KOHCTPYKLIMS, MaTepuasbl 371eKTPOHHOM TeXHUKU U UX
3/1eKTpoU3NUecKre CBOWCTBA, TEXHOJIOTMM W3TOTOB/IEHUS 37€KTPOHHBIX TPUOOPOB, XapaKTEPUCTHKA U
rapameTpbl TIOMYTIPOBOJHUKOBBIX AWO/OB, OWTOMSPHBIX W TOJEBBIX TPAH3UCTOPOB, (DOTOIMEKTPUUECKUX U
W3/TyJaTebHBIX TPUO0POB;

YMEHUS:

aHamM3 paboThl CXeM, COfIepKAIUX TIOMyTNPOBOJHUKOBbIE — 3JIEKTPOHHBIE TIPHUOOpBI, aHAIM3
XapaKTePUCTHUK TOJTYTIPOBOJHUKOBBIX 37IEKTPOHHBIX PUOOPOB;

HABbIKU:

oTipefiesieHde OCHOBHBIX XapaKTEPUCTHK 3JIEKTPOHHBIX TPUOOPOB, UCC/IeOBaHWE DPa3/IMYHBIX CXeM
BK/IFOUEHHSI 3JIEKTPOHHBIX IIPHOOPOB, MO/e/IMPOBaHKe PabOThI CXeM C 3/1eKTPOHHBIMU rprbopamu B CATIP.
OIIK-2

3HAHUA:

MPUHLMN JelCTBUs, (u3uueckue MpOoLecChl, KOHCTPYKLMS, MaTepUasbl 371eKTPOHHOM TeXHUKU U UX
3/1eKTPO(U3NUECKME CBOWCTBA, TEXHOJOTUM W3TOTOBJIEHUS 3JIEKTPOHHBIX TIPUOOPOB, XapaKTEPUCTUKH U
rapameTpbl TIOMYTIPOBOJHUKOBBIX AWO/OB, OWTOMSPHBIX W TOJEBBIX TPAH3UCTOPOB, (HOTO3MEKTPUUECKUX U
W3/Ty4aTebHBIX TPUO0POB;

YMEHUs:

aHamM3 paboThl CXeM, COfIepKall[UX TIOMYTNPOBOJHUKOBbIE — 3JIEKTPOHHBIE TIPUOOpBI, aHAJM3
XapaKTePUCTHUK TOJTYTIPOBOJHUKOBBIX 37IEKTPOHHBIX ITPUOOPOB;

HABbIKU:

oTipefiesieHHe OCHOBHBIX XapaKTEPUCTHK 3JIEKTPOHHBIX TMPUOOPOB, UCCAeJOBaHWE Pa3/IMUYHBIX CXeM
BKJIFOUEHHSI 3JIEKTPOHHBIX IIPHOOPOB, MO/e/IMPOBaHKe PabOThI CXeM C 3/1eKTPOHHBIMU rprbopamu B CATIP.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa @U3NYECKUE OCHOBBI MUKPOJJIEKTPOHUKM sBrsieTcs JUCLUIVIMHON
o0s13aTe/IbHOM yacTu 6/10Ka 1 mporpamMMbl IOATOTOBKH 110 HarpassieHuto 09.03.02 UHpopmayuoHHbie
cucmembl U MEXHON02UU.

CogepkaHue JUCLUIVIMHBI BJISeTCs JIOTUYeCKUM npopopkenrem aucuuruie: @U3NKA.

CopiepkaHve  [IUCLMIUIMHBI ~ SIB/IIeTCA  OCHOBOM it ocBoenusi aucturuiid:  OCHOBBI
COBPEMEHHBIX PATMOJ/IEKTPOHHBIX CUCTEM.

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

MaTeMaTU4YeCKOro aHa/ni3a U MO/Ie/TMPOBaHUs, TEOPETUUeCKOTO 1 IKCITIePUMEHTAILHOTO UCC/Ie/JOBaHMS B
npodeccuoHaNLHON JesiTeIbHOCTH



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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Paspen 1. @u3nyecKkHe 0CHOBBI 3/1eKTPONPOBOHOCTH NOTYNPOBOJHHKOB.
OcoGeHHOCTH 2/1eKTPOTPOBOAHOCTH TBEP/BIX Tesl. KpucTasiiyeckas peleTka
NoynpoBoAHNKOB. CobCTBeHHast, 371eKTPOHHAst U bIPOYHast IPOBOAUMOCTh
P 4 TIOTyNPOBOAHMKOB. KitaccudyKarys 3/1eKTpuuecKixX 1epexosoB. DeKTpudecKie 18 10 10 0 3 25 25

TPOLIeCChI MPU OTCYTCTBUM HaNpPsDKEHHS ¥ PY HA/IMUNY BHELIIHEro HanpsDKeHNst B
MPSIMOCMELLEHHOM ¥ 06paTHOCMELEHHOM p-n-riepexozie. BapbepHas 1

it dy3roHHasE EMKOCTb. DIeKTPUYeCKUH 1 TeroBoi npobou p-n-nepexozga. Bosst-
aMIIepHast XapaKTepUCTHKa p-N-Tiepexo/a.

Paspen 2. IToynpoBogHHKOBBIe JHOABL. O611i1e CBeleHNsI O TIOTYTIPOBOJHHKOBBIX
2 4 7voziax. Bonbr-aMriepHele XapakTepUCTHKM U NapaMeTphbl MOTyTIPOBOJHUKOBBIX 36 15 8 7 271 25 25
/IM0/10B. BhINpsIMUTE TbHBIE CBOICTBA TOTYTPOBOHUKOBBIX JUO/IOB.
Crabu/M3npyroLLie CBOMCTBA MO/TYIPOBOAHHKOBBIX JUOJ0B.

Paspen 3. Bunoaspubie Tpan3ucropbl. O6LKe CBefieHNst 0 GUIOSPHbIX
TPaH3UCTOpaX. YCTPOWCTBO U MPUHLIUI [JeHCTBUsI OUIO/ISIPHOTO TPaH3UCTOPA.
IMapameTpbl CXeM BKJIFOUeHHs! GUIOJIAPHBIX TPAaH3UCTOPOB. CaTHUeCKUii peXXuM 1
2 4 CTaTHYecKye XapaKTepPUCTUKH 1 TTlapaMeTpbl GUITOJISPHBIX TPAaH3MCTOPOB. 27 13 8 5 14 25 25
JIMHaMUYeCKUi PeXXUM U IMHAMUYeCKHe XapaKTepUCTUKHU U MapamMeTphbl
GUMONAPHBIX TPAH3UCTOPOB. AKTHUBHBIN U K/IFOUEBOH PeXKUMBbI paboTsl,
YCHTUTe/TbHbIE CBOMCTBA GUIIONISPHOIO TPAH3UCTOPA B CXeMe C OOLIM SMUTTEPOM.

Paspen 4. TTonieBbie TpaH3ucTOpbl. O6LIMe CBeJeHHS O MO/EBbIX TPAH3UCTOPAX.
TTapameTpsl CXeM BK/TFOUEHHsI T10/1eBbIX TPAH3UCTOPOB. YCTPOWCTBO U MPUHLIUIT
/1eiiCTBHS 110/1eBOT0 TPaH3MCTOPA C YIPAB/ISIOLUM P-N-Tepexo/ioM. YCTPOHCTBO 1
TIPUHLIUIT IeHCTBUS T10/1eBOIO TPAH3UCTOPA C U30/IMPOBaHHBIM 3aTBOPOM CO
2 4 BCTPOEHHBIM 1 MHAYL[IPOBaHHBIM KaHanaMmu. CaThdecKuii peXkKUM U CTaTHuecKre 27 13 8 5 14 25 25
XapaKTePUCTUKHU U TlapaMeTphl T0/IeBbIX TPAH3UCTOPOB. JIuHaMUUeCKUil pexkuM 1
JMHaMUyeCKHe XapaKTepPUCTHKM U TTapaMeTphbl MO/IeBbIX TPaH3UCTOPOB. AKTUBHBIH U
K/IIOUeBOM PeXXUMBI PabOThI, YCH/INTE/bHbIE CBOWCTBA M0JIEBOTO TPAH3UCTOPA C
YTIPaBJISIOLIUM P-N-MIePEX0Z0M B CXeMe C OOLMM HCTOKOM.

Bcero 3a 4 cemecTp 108 51 34 17 57 100 100

Bcero no gucuuninHe 108 51 34 17 57 100 100

3.2. JIaGopaTopHbIil NPAKTHKYM

Homep u
P O0Bem,
Ne HanMeHOBaHue
Tema /1ab0paTOPHOro MPaKTHKyMa aya.
n/n pasjena
JacoB
JMUCIUTLTAHBI
1 JlaboparopHast pabota Nel. VccriejoBaHHe XapaKTePUCTHK U 3
rapamMeTpOB MOJTYTTPOBOJHUKOBLIX TUOJIOB.
Pazgen 2. o
JlabopatopHasi pabota Ne2. VcciiejoBaHue BhITPSIMUTEIbHBIX CBOHCTB
2  |[TonynpoBogHUKOBBIE ona 2
OB, AMOAA.
3 JlabopatopHasi pabota Ne3. McciieoBaHue CTaOMIH3UPYHOIIUX )
CBOMCTB JIM0/1a.
JlabopaTopHasi paboTa Ned. MccieoBaHye CTaTHueCKUX
4 |Pazgen 3. XapaKTepUCTHK U NapamMeTPOB OUIIO/ISPHOTO TPAH3UCTOPA B CXEME C 3
BurnossipHbie 001IMM 5MUTTEPOM.
5 TPaH3UCTOPBI. JlabopaTopHasi paboTa Neb5. VccieoBaHue yCUIUTETbHBIX CBOMCTB )
OWITO/ISIPHOTO TPAH3UCTOP B CXeMeE C OOIIMM SMUTTEPOM.
JlabopatopHasi paboTa Neb. MccieoBaHre cTaTHueCKUx
6 XapaKTePUCTHK U MTapaMeTPOB TI0JIEBOTO TPAH3UCTOPA C YIpaB/stouM| 3
Pasgen 4. IToneBble  |p-N-TIEPEXOZIOM B CXeMe C OOIM UCTOKOM.
TPaH3UCTOPBI. JlabopaTopHasi paboTa Ne7. ViccnejoBaHue YCUTUTETBHBIX CBOMCTB
7 T0JIEBOTO TPAH3UCTOPA C YTPAB/ISIIOLUIAM P-N-TIEPEX0JIOM B CXEME C 2
OOIIM UCTOKOM.
Bcero 3a 4 cemectp 17

3.3. CamocronaTenbHast padora crygeura (CPC)

| No | Homep 1 HaumeHOBaHUe | Cojaepixanue yue0HOro 3a/JaHusl |06'l,eM,|
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n/n pasjesa JUCHUILIUHBI 4acoB
Pazgen 1. dusnueckue 0CHOBBI
N3yyeHue MaTeprasoB Mo pa3feny C UCIOb30BaHUEM
1 [preKTpOnpoBOAHOCTH peKoMeH yeMoM TUTepaTyphl. 8
MO/TyTIPOBOJHHKOB.
W3yueHne MaTepyanos o paszjeny U MoAroToBKa K
2 JabopatopHoi pabore Nel ¢ UCIIO/Ib30BaHUEM 5
pPeKOMeH/lyeMOM JIUTepaTyphl.
3 OdopmiieHre OTUETA O BHITIOTHEHWH J1Tab0paTOpHOM 1
pabothI Nel.
4 Brimonnenue Tecta Nel. 1
N3yyeHue MaTeprasoB Mo pas/eny U MOAr0TOBKA K
5 JlabopatopHoii pabore Ne2 ¢ UCITO/IBL30BaHUEM 5
Pasgen 2. TTomynpoBoHNKOBLIe |PEKOMEH/yeMOoii ITepaTypbl.
6 |AMoAbL OdopmiieHre 0TUéTa O BBIMOTHEHUU 1ab0paToOpHOL 1
pabothr Ne2.
7 Bremonnenue Tecra No2. 1
W3yueHre MaTepranos Mo pasjeny v MoAroToBKa K
8 naboparopHoii pabote Ne3 ¢ UCTOIBL30BaHUEM 5
peKOMeHAyeMOU TUTepaTyphl.
OdopmiieHre 0TUETA O BHITIOTHEHHH J1ab0paTOpHOM
9 1
paboThI Ne3.
10 BeinosiHenue tecra Ne3. 1
OdopmsieHre 0TUETA O BHITIOTHEHUH J1TabOpaTOpHOM
11 1
paboTsl Ned.
12 Bremonnenue tecra Ne4. 1
W3yueHrie MaTepranoB M0 pa3fjeny U NOAr0TOBKA K
13 naboparopHoti pabote Ne4 ¢ UCTO/IBL30BaHUEM 5
Pasgen 3. bunonspxsie peKOMeHyeMOM JTTepaTypsl.
14 TPaH3UCTOPHI. OdopmiieHre 0TUETA O BHITIOTHEHHH J1a00paTOPHOM 1
pabotsl Neb.
15 BeinosiHenue tecta Ne5. 1
N3yueHue MaTeprasoB IO pa3/eny U MOAroTOBKa K
16 JlabopatopHoii pabote Ne5 ¢ UCIO/IBE30BaHUEM 5
peKoMeHyeMoM JTUTepaTyphbl.
N3yueHue MaTeprasoB IO pa3/ey U MOAr0oTOBKa K
17 JlabopatopHoii pabote Neb ¢ UCIO/IE30BaHUEM 5
peKoMeHyeMOoM JTuTepaTyphbl.
OdopmiieHre O0TUETA O BHITIOJTHEHUH J1Tab0paTOpHOM
18 1
paboTsl Neb.
19 |Pa3nen 4. ToneBkie Brimonnenue Tecta Ne6. 1
TPaH3MCTOPBI. N3yuenne marepuanos Mo paszeny U MOAroTOBKa K
20 naboparopHoti pabote Ne7 ¢ UCTO/IBL30BaHUEM 5
peKOMeHJyeMoM TUTepaTyphl.
21 OdopmiieHre 0TYETa O BBIMOTHEHUH 1ab0paTOpHOT 1
paboThl Neb.
22 Brinonnenue tecra Ne7. 1
Bcero 3a 4 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
12 3 4 5 6 7 8 9 10 11 |12 13 |14 15 16| 17
4 JIP, Tect| |JIP, Tect|OdP|JIP, Tect| |JIP, Tect|JP|JIP, Tect JIP, Tect JIP, Tect|JP|3au.
YcnoBHbIe 0003HAYEHUS:
o [IP — aparHOCTHUeCKasi paboTa;
o JIP — naboparopHast pabora;
e Tecrt — TecT;
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® 3a4. — 3ay4eT.

TeKyIIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB TIPOBOAUTCS B IUCKPETHbIE BDEMeHHbIe HHTEpPBAJIbI B
cnenyronumx dhopMax:
e UHArHOCTHYECKas pabora;
¢ naboparopHas pabora;
* TecT.

IIpomMesKyTouHasi arTecTanusi IIPOBOAUTCS B opMax:
e 3auerT.



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
obsa3arenbHONM uacTu O0ka 1 mporpaMMbl TOATOTOBKM IO HarpaesieHuto 09.03.02 HHgopmayuoHHble
cucmembl U mexHono2uu. JuciurnanHa peamusyeTcs Ha (akynsrete M VHGOPMALMOHHBIX U YTIPaBIISOLIUX
cucrem BI'TY "BOEHMEX" um. [.®. YcrunoBa kadenpori M4 PAJVOSTEKTPOHHBIE CUCTEMBI
YITPABJIEHUS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAYYHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTA4YeCcKoro aHalu3a U MOJeUpPOBAaHUS, TeOPeTMYeCKOr0 M SKCIePUMEHTa/IbHOTO HWCCAeJOBaHUSl B
npodecCHOHaIBEHOM [1eSITeNIbHOCTH;
OITK-2 crocoOHOCTh TOHMMATh TIPUHIUIBI pabOThl COBPEMEHHBIX WH(OPMAI[UOHHBIX TEXHOJOTMHA U
TPOrPaMMHBIX CPeJCTB, B TOM UMCJ/Ie OTeUeCTBEHHOTO ITPOM3BOACTBA, U MCTIOIL30BaTh UX MPHU pellleHny 3a7au
rpodeccroHaTBLHON JesiTe/TbHOCTH.

Co,qepx(aHHe AUCLATIINHBI OXBdThIBAEeT Kpyr BOIIPOCOB, CBA3daHHBIX C MpUHIUITaMH pa6OTbI
IMMOJTYIIDOBOJHUKOBBIX HpI/IGOpOB Pa3/IMYHOI0 HA3HAYUEHHS.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B TJUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:
¢ JMarHoctuyeckas pabora;
e jyabopaTopHasi paboTa;
* TecT.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
* 3aueT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL
Tpe/[yCMOTpPEeHBI JIeKIIOHHBIe 3aHATHs (34 4.), 1abopaTopHbli pakTHKyM (17 4.), camocTosiTesibHasi paboTa
ctyzeHrta (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.

HaumeHoBaHue padoThI Pexkomenjiyemas inTeparypa prm:{?éKOCTb’
Pazpen 1. ®usuyeckye 0CHOBBI 3/1€KTPOIIPOBOAHOCTH MO/IYyIIPOBOAHUKOB.
A. B. Kupumnos, A. B. Kocteines, H. 1. fcenes. .
OcHoBbI /1eKTpoHUKY: ExatepuHOypr: M3a-Bo Ypait.
yH-Ta, 2022 (t71. 1.1 — 1.4)
A. C. Huzos, A. H. lIItuH, K. I'. [llymakos. .
Onexrponyka: ExarepunOypr: 13a-so YpI'YIIC, 2021
N3yueHne MaTepranos 1o paspeny (o1 1.1 - 1.2)
C UCMO/Ib30BaHUEM PEKOMEeH/lyeMOU . . 8
TEpATYDbL, P. A. CBopeHb. . DneKTpPOHMKA Liar 3a maroM: Mocksa:
OMK TIlpecc, 2020 (r1. 2; 1 —10)
A. H. ®népos, C. FO. Ctpaxos, A. A. ®népoga. .
O/IeKTPOHHBIE U MUKDPO3/IEKTPOHHbBIE PUOOPHI:
CII6.BI'TY "BOEHMEX" um. [T. ®. YctuHoBa, 2021
(ITonyripoBoAHUKY, D/leKTpHUUeCKre repexo/ibl)
Wroro no pasgeny 1 8
Pazpgen 2. Ilo/rynpoBoAHUKOBBIE JUOABI.
N3yueHue MaTepyasoB Mo paseny
Y MOJTOTOBKA K J1abopaTopHon 5
pabore Nel ¢ UCMO/Ib30BaHUEM
pPEKOMeHIyeMOU JTUTepaTyphl.
Ocpopmrerue oryéra o o . M. dpeirun, FO. B. Iletpos. . UccnenoBanue
BBITIO/THEHUH J1a00paTOpHOM PabOoThI s 1
Nol. MOy MPOBOJHUKOBLIX MprbopoB B CATIP Multisim:
Cankr-Iletep6ypr: U3a-so BI'TY "BOEHMEX" um. /1.
BrinosiHenue Tecta Nel. ®. YcruHosa, 2024 (1; 2; 3) 1
M3y4eHne MaTeprasos 1o pasieny A. H. ®népos, C. FO. Crpaxos, A. A. ®népoga. .
¥ [IOArOTOBKA K JIab0OpaTOpHOii D/eKTPOHHBIE U MUKDPO3/IEKTPOHHBIE PUOOPHI: 5
pabote Ne2 ¢ ncronb3oBaHHeM CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2021
PeKOMeH/lyeMOi TUTepaTypsL. (IToyripoBOAHUKOBBIE JUO/bI)
OdopmiieHne 0TuéTa 0 A. B. Kupunnos, A. B. Kocteines, H. /1. fcenes. .
BBITIO/THEHUH /TabopaTopHoi paboThl| OCHOBBI 3/1eKTpOHUKY: ExarepunOypr: M3a-Bo Ypar. 1
Ne2. yH-Ta, 2022 (/1. 2.1 — 2.5)
BainoaHenye Tecta No2. P. A. CBopeHb. . JneKTpOHMKA 11ar 3a 1aroM: MockBa: 1
M3yueHne MaTeprasoB 10 pasaeny AMK Ilpecc, 2020 (r7. 9; 5 - 14)
1 MOJTOTOBKA K JIaGOPaTOpHOit A. C. Hu3os, A. H. llltun, K. T. IIlymakos. .
pa6ote Ne3 ¢ HCTIO/Ib30BaHUEM Onekrponuka: EkarepunOypr: 13a-so YpI'YTIC, 2021 5
peKOMeH/lyeMOoii TuTepaTyphl. (r1.1.3-1.6; 1. 2.2)
OdopmiieHne oTuéta 0
BBITIO/THEHUH J1Tab0paTOpHOU PabOoTHI 1
Ne3.
Brimonnenue Tecta Ne3. 1
Wrtoro no pasgeny 2 21
12 22328



Paspen 3. bunosisipabie TPaH3UCTOPSI.

Odopmienue oTuéra 0

A. H. ®népos, C. FO. Ctpaxos, A. A. ®népoga. .

BBITO/HEHHH /1a60paTopHOH paboTb! J/eKTPOHHBIE U MUKDPO3/IEKTPOHHbBIE PUOOPHI: 1
Ned. CII6.5T'TY "BOEHMEX" um. JI. ®. Ycrurosa, 2021
BrimonHeHue tecta Ned. (TpaH3KCTOpBI) 1
N3yuenue mMatepuasos 1o paszeny | P. A. CBopeHb. . D/IeKTPOHHKa IT1ar 3a mmaroM: Mocksa:
Y TIOITOTOBKA K J1ab0paTopHOi OMK Ilpecc, 2020 (rn1. 9; 1 —4; 15-18; rn. 10; 1 - 22) 5
pabote Ne4 ¢ ncronb30BaHIEM . M. fApeiruy, FO. B. Iletpos. . Viccnenosanue
peKOMeH/yeMOow JInTepaTyphbl. TIOTYTIPOBOJHUKOBLIX 1pubopoB B CATIP Multisim:
O(l)opM]]eHHe OTUéTa 0 CaHKT-HeTepﬁprI 1/13,Z[-B0 BI'TY "BOEHMEX" um. ,Z[
BBINO/IHEHNM J1a00PaTOPHOM paGoThI ®. YctrHoBa, 2024 (4; 5) 1
No5. A. B. Kupumnos, A. B. Kocteines, H. [1. fcenes. .
Boimo/Henue Tecta NeS. OcHogsl 31eKTpoHMKU: ExarepunOypr: M3a-8o Ypan. 1
N3yueHre maTepuasnoB No pasjeny yH-Ta, 2022 (rn. 3.1 - 3.4)
M MOJFOTOBKA K TaGOPaTOPHOli A. C. Huzog, A. H. llltun, K. I Illymakos. .
Gote No5 C HCIIO/NB30BAHIEM OnekTponuKa: Exarepunbypr: Mza-so ¥YpI'YTIC, 2021 5
ba . (. 3.1-3.7; . 4.1 — 4.2)
pPEeKOMeH/lyeMOU JIUTepaTyphl.
Uroro no pa3geny 3 14
Paspen 4. IloseBbie TPaH3UCTOPEI.
N3yuenne MaTepranos Mo pasjeny
U IOrOTOBKA K 71aD0PaTOPHOM A. B. Kupunnos, A. B. Kocteines, H. [I. fIcenes. . 5
pabore Ne6 ¢ VICTOTE30BaHIEM OcHoBbI 2eKTpoHUKU: ExateprnOypr: V3z-Bo Ypar.
peKoMeHAyeMOU TuTepaTyphl. yH-Ta, 2022 (r1. 4.1 — 4.2)
Odopmiterne oTuéTa 0 . M. fApeirus, 0. B. ITetpos. . VccienoBanue
BBITO/IHEHNH 1a60paTOPHOH paboThbl TIOTyTIPOBOAHUKOBBIX 1prbopoB B CATIP Multisim: 1
Ne6. Caukr-ITetepOypr: U3a-so BI'TY "BOEHMEX" um. /1.
BrinonHeHve Tecta Neb. @. YcruHoBa, 2024 (6; 7) 1
I/I3yquy]e MaTrepuasioB 10 pasfeny A. H. cD]'IépOB, C. 1O. CTanOB, A.A. q)népmaa. .
U TI0[TOTOBKA K na60paTopH0171 BHGKTPOHHLIQ ¥ MUKDO3J/IEKTDOHHbIE HpI/I60prZ 5
pa60Te Neo7 ¢ MCrIo/Ib30BaHUEM CII6.BI'TY "BOEHMEX" um. ,ﬂ ®. YcruHona, 2021
PEeKOMEeH/lyeMOii IMTepaTyphl. (Tpansucropsr)
OdopmieHre 0TuéTa O A. C. Huzog, A. H. lllTtun, K. T. Illymakos. .
BBITOJIHEHMHY J1a6OPATOPHOH paboTsl OnektpoHuka: Ekarepun0ypr: U3a-so YpI'YIIC, 2021 1
Nob. (FJI. 6.1 - 6.3)
Brinonnenve tecra Ne7. 1
Wrtoro no pa3peny 4 14
13 22328




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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Pa3pen 1. ®usnueckrie 0CHOBBI
2 4  |3/1eKTPONPOBOAHOCTH 18 | 10 | 10 0 8 25 | 25 Tect
MO/IyIIPOBOAHUKOB.
JTabopaTopHasi
9 4 Pazpgen 2. ITonynpoBoAHUKOBEBIE 36 | 15 8 v 21 25 | 25 pabora,
AVOABL.
Tect
Paspen 3. bunoaspHbie JlaGoparopHas
2 | 4 ACT . P 27| 13| 8 | 5 | 14 | 25| 25 | pabora,
TPaH3UCTOPBI.
Tect
Paspen 4. IloneBble JlaGoparopHas
2 | 4 A 27| 13| 8 | 5 | 14 | 25 | 25 | paGora,
TPaH3UCTOPBI.
Tect
Bcero 3a 4 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero nmo gucCIuIInHe 108 | 51 | 34 17 57 | 100 | 100
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OIIK-1

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 1

Ne 2

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.

BOTlpOCbl 3dKpblmo2o munda:

YCTaHOBUTHL COOTBETCTBHE MeXy HaMME€HOBAHUAMU U yCJIOBHBIMU FpaCl)I/IHECKI/IMI/I
0003HaueHUAMU TMMOJIYTIDOBOJHUKOBLIX AWUOA0B

1. Ivon TyHHeNbHBIN

2. Ouon 3eHepa

3. Ouop LoTTkun

4. CeTopuof,

5. JIvof, BBITIPSIMUTE/TLHBIM

6. ®otoauon

7. Bapukan

8. Ivox obpartieHHbIH

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

YCTaHOBUTHL COOTBETCTBHE MeXy TEpMUHAMU U 6yKBEHHLIMI/I 0003HaUeHUSIMU
MMapaMeTpoOB II0/IYTIPOBOAHUKOBLIX JHUOA0B

1. TTocTostHHOE TIPSIMOe HalnpspKeHue JUoja

2. I[TocTosiHHOE 06paTHOe HarpshKeHHe JUoja
3. IMnysibCHBIM NPSIMOM TOK AW0A

4. TToCcTOsIHHBIN 00paTHBIN TOK AU0/A

5. Tok cTabunu3alu CTabUIMTPOHA

6. HanpspkeHye cTabuan3aiiu CTabuIuTpoHa
<figure class="image"><img

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

YCTaHOBUTH COOTBETCTBHE MEX/Y TePMUHAMH U OyKBeHHBIMU 0003HaYeHUSIMU
rapameTpOB I0/IYIIPOBOZHUKOBBIX AOZ0B

1. Continuous current within the working voltage range

2. Peak forward current
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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 MEXKY HAUMEHOBAaHUAMH U YCIOBHBIMU rpadyiuue CKUMU
0003HaueHUAMH TPaH3HUCTOPOB

1. ITosieBo¥i TpaH3UCTOP C U30/IMPOBAHHBIM 3aTBOPOM CO BCTPOEHHBIM KaHa/IOM N-THUMa
2. TTonieBoil TPaH3UCTOP C YIIPABJISIOLIUM P-N-TI€PEX0A0M M KaHa/IOM p-THIIa

3. [ToneBoii TpaH3UCTOP C M30/IMPOBAaHHBIM 3aTBOPOM C MHAYLMPOBAaHHBIM KaHaIOM p-
THTIA

4. BuronsipHbIM TPaH3UCTOp pnp-TUMa

5. ITosieBoit TpaH3UCTOP C M30MPOBAHHBIM 3aTBOPOM C MHZAYLIMPOBAaHHBIM KaHAI0M N-
THMNa

6. BUTIONIAPHBIN TPAaH3HUCTOP NPN-THUMA

7. IToseBOM TPaH3UCTOP C YITPABJISAIONIAM P-N-TIepexoJ0M 1 KaHajloM N-TUTia

8. [ToneBoii TPaH3UCTOP C M30J/IMPOBAHHBIM 3aTBOPOM CO BCTPOEHHBIM KaHasOM p-TUIMa
<figure class="image"><img

src="https://lk.voenmeh.ru/rpd/media/image_1718552903.png"></figure>

YCTaHOBUTBH COOTBETCTBHE MEX/Y TePMUHAMH U OyKBeHHbIMU 0003HaYeHUSMU
TapaMeTpoB OHITOSIPHBIX TPAH3KCTOPOB

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

<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1718554684.png"></figure>

YCTaHOBUTHL COOTBETCTBHUE MeXy TEpMUHAMU U 6YKBEHHBIMI/I 0003HauUeHUSIMU
rapamMeTpoB 6I/IHOHHprIX TPAaH3KMCTOPOB

1. BeIxofiHast TI0/THAst TTPOBOAMMOCTE OUTIONSIPHOTO TPAaH3UCTOPa B PEXKUME MaJioro
curHana B cxeme OO

2. HanpspkeHre HaChITeHUs Oa3a-3MUTTED

3. KosdhduireHT 00paTHOM CBSA3U 110 HAMPSDKEHHIO OUITO/IIPHOTO TPAaH3KUCTOPA B
peXxuMe MaJioro curHasia B cxeme 03
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4. HanpskeHue HaChILLEHNUs KOJUIeKTOP-3MUTTED
5. MakcrManbHO 0Ty CTUMBIN TIOCTOSIHHBIN TOK KOJLJIEKTOPa
6. [IpoOK1BHOE HaMpsHKeHHe KOJIEKTOP-3MHUTTep

7. BxopiHOe COnpOTHB/IeHHe OUIIO/SIPHOrO TPAaH3HUCTOPa B PeXKMME MaJIOro CMrHasa B
cxeme OO

8. KoadduieHT nepesaur ToKa OUMOISPHOTO TPAH3UCTOPa B PEXKUME MaJIoro CHrHasa
B cxeme OO

9. IMocTosiHHasE paccerBaeMast MOLLJHOCTb KOJIEKTOpa
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1718555155.png"></figure>

YCTaHOBUThL COOTBETCTBHE MeXxay TepMUHaMH U 6YKBEHHBIMI/I 00603HaUeHUAMU
T1apaMeTPOB I10J/IEBBIX TPaH3MCTOPOB C YIIPABJ/IAIOIIKWM p-N-TI€ePpeX0A0M

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>

YCTaHOBUTH COOTBETCTBHE MeXxay TepMUHAMH U 6YKB€HHI:IMI/I 0b03HaUeHUAMU
T1apaMeTPOB T10J/IEBBIX TPAH3WCTOPOB C YIIPABJ/IAIOIIWM P-N-T1I€EPEX0A0M

1. TTonHasi MPOBOAWMOCTH TPSIMOM Tiepe/jaur TIOJIEBOTO TPAH3UCTOPA [/ CXEMbI 00T
HCTOK

2. [Ipsimoii TOK 3aTBOpa

3. HayanbHBIN TOK CTOKa

4. ITocTossHHAas paccerMBaeMasi MOLIHOCTb CTOKa

5. MakcuMasibHO IOy CTUMOE HaTlpsbKeHWe CTOK-UCTOK

6. HanpsbkeHre oTceukn

7. TOK yTeuku 3arBopa

8. TNosiHast BEIXOHAsI IPOBOJUMOCTD TI0JIEBOTO TPAH3UCTOPA /ISl CXeMbI 00U MCTOK
<figure class="image"><img
src="https://Ik.voenmeh.ru/rpd/media/image_1718555645.png"></figure>

Vi3sMeHeHMe Kakoro rapaMeTpa BAKseT Ha KOHIEHTPAL[U0 COOCTBEHHBIX HOCUTe el
3apsijia B TIOJTTIPOBOJHUKE?

BbI6epI/ITE OVH WJ/IM HeCKOJIBKO OTBETOB!:

Temmeparypa
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IMocTrosiHHas bonbiMaHa
[JiviHa 1Mo/TynpoBOJHUKOBOM T1aCTUHBI

IITyprHa 3anpeleHHON 30HbI
Hackonbko B IprMeCHOM MOMYyNPOBOHYKE KOHIIeHTpallKsl OCHOBHBIX HOCHUTe el 3apsizia
[lOJDKHA IpeBBbILIaTh KOHL|EHTPALUI0 HEOCHOBHBIX ?

BribepuTe OffH /I HECKOJIBKO OTBETOB:
Ha 10-20

Ha aBa-Tpu nopsizka

B cTo — ThICAUY pa3

Ha 500-1000

Kak Ha3bIBaeTcs HaripaB/IEHHOE JBW)KEHHE HOocuTesel 3apd/a rnog BOBAEﬁCTBHEM
3JIGKTPpHUYECKOTO roJis?

Bribepute ouH UM HECKOMBKO OTBETOB:
Hpeiid
Ouddysus

I'papuent

IToaABWXXHOCTB
Kakoe fielicTBre OKa3bIBaeT BHyTPeHHee IeKTpHUUecKoe ToJie p-N-repexofia Ha
OCHOBHbIE HOCUTE/U 3apsija?

Bribepute ofuH WM HECKOTBKO OTBETOB:
Yckopsiroee
3amepJisitoniee

He okasbiBaet feiicTBus
Kakumu HocuTensiMu 3apsiia co3aeTcsi IPSIMOM TOK Auoza?

BribepuTe ofivH WK HECKOJIBKO OTBETOB:
OCHOBHBIMH

HeocHoBHBIMU

DJIeKTPOHaMU

JbipkaMu
Kako#i Tun nipo6ost p-n-repexo/ia MOXKeT CTaTh C/1e/ICTBUEM HeZIOMyCTUMOTO TIOBBIILIEHHST
00paTHOTro HarpspKeHWs Ha uoze?

BribepuTe ofyH WK HECKOJIBKO OTBETOB:
TouHeNbHbBIN
JIaBUHHBINI

TernioBoii
KakuM 06pa3oM CTaOUIMTPOH BK/TFOUAETCS B CXeMe OTHOCUTE/TbHO Harpy3Ku?

B1316epHTe OAWH HUJIN HeCKOJIbBKO OTBETOB:

[TapasienbHO Harpy3ske B IF0O0OM HarpaB/ieHUH
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[TocnenoBarensHO € HArpy3KoH
[NapannienbHO HarpysKe B MPSIMOM HalpaBlieHUN

I[TapasiesibHO Harpy3ke B 0OpaTHOM HarpaB/IeHUU

Kakwue HocuTemnu 3apsizja 00pa3yroT TOK OT SMUTTepa uepe3 6a3y K KO/UIEKTOPY B
TpaH3UCTOpe THIa p-Nn-p?

BribepuTe OffH WM HECKOJIBKO OTBETOB!
L bIpKU
OJIEKTPOHBI

YuyactyroT oba THIa HocuTerneit 3apsiza

Kakum J0/mKHO OBITh CMellleHHe SMUTTEPHOTO U KOJIJIEKTOPHOTO TIEePeX0/ioB B
TpaH3UCTOpe i1 paboThl B HOPMA/TBbHOM aKTMBHOM PEXUME?

BoibepuTe ofuH UM HECKOBKO OTBETOB:

Ob6a nepexojia B MPsIMOM HarpaB/IeHUN

O6a nepexofia B 00paTHOM HarlpaB/ieHUN

OMUTTEpHBIN Mepexo/] B IPSIMOM HarlpaB/IeHUH, KOJUTEKTOPHBIH — B 00paTHOM

OMUTTepHBIH Tlepexoy; B 00paTHOM HarpaB/ieHHUH, KOJUIEKTOPHBIN — B TIPSIMOM

KaxkoBa /io/kHa ObITh MOIPHOCTh BXOHOTO HarpskeHus: U3M B MOJIEBOM TPaH3UCTOPE
C p-N TIepexXofoM [I7Isl YTIPaBJ/IeHus POBOJUMOCTBIO TOKOTIPOBOZSINET0 KaHaa?

BribepuTe OfH UM HECKOJIBKO OTBETOB:
P-N Miepexo/;, CMellleH B MPSIMOM HarpaB/ieHu!
p-I TTepexo/, CMellieH B 0OpaTHOM HarpaBlIeHU!

OTcyTCTBUE BHEIITHETO HalpsbKeHUs Ha Tiepexofe
C kakoit 11e/1610 B MOII-TpaH3uCTOpEe BBITIO/HSAETCS U30JISILIUS 3aTBOpa OT
TOKOTIPOBOZSILIETO KaHasia CJIoeM [JU3/IeKTpUKa?

Bribepute ofyH UM HECKOBKO OTBETOB:

[nst obecrieuenwst yiyuiiieid MpOBOJUMOCTH

Il obecnieueHyst OOJIBIIIOTO BXOAHOTO COTIPOTHR/IEHHUS
[nst obecrieuenvist 6O/BIIIOTO BHIXOJHOTO COTTPOTHB/IEHHSI

[Inst obGecrieyeHUsT MaiOTO BXOHOTO COTIPOTUBIIEHUS

Bonpocbl 0mKpbimozo muna:

Kakoe 3HaueHue HampsDKEeHUs B BOJIbTaX 0ToOpa3uThest Ha auciiee Uce, ecin VT'1
2N2712, GB1=0,99V, GB2=13,6V, R1=1487Q, R2=159Q7 IIpousBectu
MozenupoBadue B Multisim. OTBeT OKpPyI/IMTE /10 BTOPOTO 3HaKa I0CJIe 3arsiToM.

KakoBo 3HaueHure TOKa KoJIJleKTopa B MuIMamIiepax, eca V11 2N2712, GB1=1,27V,
GB2=12,7V, R1=14009Q, R2=177Q? [IpousBectu mogenupoBanue B Multisim. OtBeT
OKPYIVIUTH [J0 BTOPOr0 3HaKa MocJjie 3amsiTou.

KakoBo MakcuManbHOe 3HaUeHHWe TOKa CUTHasla Ha BbIXOZle B MUIMamIiepax, eciu V11
2N3904, GB1=11,5V, R1=227Q, R2=61Q, a napameTpsi G1:

Voltage(Pk)=0,04V, Voltage offset=0,87V, Frequency(F)=91Hz? ITpou3ssectn
MoZenupoBaHue B Multisim. OTBeT OKpPyI/IMTh /IO BTOPOTO 3HaKa Moc/ie 3arsTou.

21



No 4

Ne 5

Ne 7

Ne 8

Ne 9

Ne 10

Ne 11

Ne 12

Ne 13

Ne 14

KakoBo MHHMMabHOE 3HaUeHKe TOKa CUrHajla Ha BbIXOJe 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? ITpou3secTtu
Mo/leTMpoBaHue B Multisim. OTBeT OKpYyIJIUTh A0 BTOPOTO 3HAKa IMOC/Ie 3arisToi.

KakoB ko3¢ ¢uimeHT ycrneHus Mo HarpsbKeHUIo Ha Beixoge, ec VT'1 2N3904,
GB1=10,7V, R1=231Q, R2=66%2, a napametps! G1:

Voltage(Pk)=0,02V, Voltage offset=0,91V, Frequency(F)=55Hz? IIpou3Bectu
MozenupoBadue B Multisim. OTBeT OKpPyI/IMTh /10 BTOPOTO 3HaKa I0CJIe 3arsiTom.

KakoB ko3 duiivieHT ycueHus 1o TOKY Ha Beixofie, ecm VI'1 2N3904, GB1=11,4V,
R1=224Q, R2=57Q, a napametpsI G1:

Voltage(Pk)=0,02V, Voltage offset=0,86V, Frequency(F)=75Hz? [IpousBectu
MogpenipoBanre B Multisim. OTBeT OKpYIVIUTE [J0 BTOPOTO 3HAKa I0C/Ie 3arisiToi.

Kaxkoe 3HaueHue HamnpsDKeHUsI B BObTaxX 0T0Opa3uThes Ha aucruiee Uds, ecmm VT1 J211,
GB1=-2,2V, GB2=16V, R1=700Q? ITpou3Bectu MmogenupoBadue B Multisim. OTBeT
OKPYIVIUTH []0 BTOPOTO 3HaKa MocJjie 3amsiTou.

KakoBo 3HaueHuve TOKa CTOKa B Muuiamnepax, eci VI1 J211, GB1=-1,6V,
GB2=18,3V, R1=620Q7? ITpousBectu MojenupoBaHue B Multisim. OTBeT OKpyI/IUThb [0
BTOPOT'0 3HaKa MocJie 3arnsTou.

Kakoe 3HaueHMe HampspKeHUs B BobTaX 0ToOpa3utkest Ha auciiiee Uds, ecm VT1 J211,
GB1=-1V, GB2=16,3V, R1=810Q? I1pou3Bectu MofenupoBaHue B Multisim. OTBeT
OKDPYI/IUTH [I0 BTOPOTO 3HaKa 1ocJie 3arsiTou.

KakoBo 3HaueHuve TOKa CTOKa B Muuiiamnepax, ecad VI1 J211, GB1=-2,9V,
GB2=17,3V, R1=360Q? ITpousBect MogenupoBaHue B Multisim. OTBeT OKpPyI/IUTh [0
BTOPOTO 3HaKa I10C/Ie 3arsTo.

KakoBo MakcrMa/ibHOe 3HaueHWe TOKa CUrHajla Ha BhIXOJe B MUWIIMamiiepax, ecau VIl
J211, GB1=16,3V, R1=760%2, a napameTpsi G1:

Voltage(Pk)=0,3V, Voltage offset=-1,3V, Frequency(F)=33Hz? IIpou3Bectu
MozenupoBadue B Multisim. OTBeT OKpPyI/IMTh /10 BTOPOTO 3HaKa I0CJIe 3arsiToM.

KakoBo MHHMMasIbHOE 3HaueHKe TOKa CUrHajla Ha BbIXO/e B MWIIMamIiepax, e VIl
J211, GB1=15,1V, R1=700Q, a napameTpsI G1:

Voltage(Pk)=0,4V, Voltage offset=-2,4V, Frequency(F)=22Hz? [Ipou3Bectu
MogpenipoBanre B Multisim. OTBeT OKpYI/IUTE [J0 BTOPOTO 3HAKa MOC/Ie 3arisiToi.

KaxkoB k03¢ ¢dureHT ycuneHus 1o HanpsDKeHHUI0 Ha Bbixozie, ecnr VT'1 J211, GB1=19V,
R1=600L2, a napametps! G1:

Voltage(Pk)=0,5V, Voltage offset=-2V, Frequency(F)=29Hz? ITpou3Bectu
MoJenupoBaHue B Multisim. OTBeT OKpPYI/IMTE /IO BTOPOTO 3HaKa Iocyie 3arsToi.

KakoB ko3t duiueHT ycrieHus 10 HaNPsDKEHHIO Ha BBIXO/[E, €CJTH BXOAHOUM CUTHAI
(vellow) nozman Ha kaHan Channel A/Scale: 400 mV/Div, BeixogHoit curtait (blue)
nozad Ha kKaHan Channel B/Scale: 2 V/Div u Timebase/Scale: 3 ms/Div? OTBet
OKDYIVIUT [I0 BTOPOTO 3HAKa MOCJIe 3arsaToH.

Bonpocbl 3akpbimoeo muna:
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Kaxkoii 13 TIo/IeBBbIX TPaH3UCTOPOB pabOTaeT TOMBLKO B PEKUME 000TaIlleHus ?
Bribepute ofivH WK HECKOJIBKO OTBETOB:

IToneBoii TpaH3UCTOP C p-N NIEPEXOZOM

MOII-TpaH3ucTOp € MHAYLIMPOBAHHBIM KaHA/IOM

MOII-TpaH3UCTOp CO BCTPOEHHBIM KaHa/IOM
B kakom ciiyuae Me-n-niepexof;, OyZeT BBITIPSIMJISIFOILIAM?

BbI6epI/ITE OVH WUJ/IM HeCKOJIBKO OTBETOB:

PaboTa BbIX0OZla 3/IEKTPOHOB 13 MeTaslia OyleT MeHbliie ueM paboTa BbIX0/a 3JIEKTPOHOB
13 MO/TyTIPOBOIHAKA N-THIIA

Pabora BeIX0fa 371eKTPOHOB U3 MeTasuia OyzieT MeHble ueM paboTa BbIXOJa 1eKTPOHOB
13 TIOJTYTIPOBO/HUKA P-THIIA

Pab6ora BbIXO/ld 3/IEKTPOHOB U3 MeTaJ/l/ld 6y,qu Oosblie yem pa60Ta BbIXO/d 3JIEKTPOHOB
W3 MOJJYIIPOBOAHUKA N-THIIA

PaboTa BBIX0O/la 57IEKTPOHOB M3 MeTasuia OyjeT 6osibiiie ueM paboTa BIXO/IA 3JIEKTPOHOB
13 MOJTYTIPOBO/IHHMKA P-THIIA
B kakom ciiyyae Me-n-miepexoz, OyzeT OMHUeCKAM?

BLI6EPI/ITE OJVH HUJ/IN HeCKOJIbKO OTBETOB:

Pabora BBIXO/ld 3/IEKTPOHOB U3 MeTaJ/l/ld 6y,£[6T Oosblile yem pa60Ta BbIXO/d 3JIEKTPOHOB
W3 MOJYIIPOBOAHUKA N-THIIA

PaboTa BbIX0O/ia 3/1IeEKTPOHOB M3 MeTaslla OyzieT MeHbllle 4eM paboTa BbIX0/a 37IeKTPOHOB
13 TMOJTYyTIPOBOHUKA N-THIIA

Pabota BBIX0/Ia 37IEKTPOHOB M3 MeTasuia OyzeT Gosibilie ueM paboTa BBIXO/A JIEKTPOHOB
13 MOJIyTIPOBO/JHUKA P-THIA

PaboTa BbIX0Zia 3/IEKTPOHOB 13 MeTa/lia OyleT MeHblile ueM paboTa BbIX0/a 3JIEKTPOHOB
13 MOJYTIPOBO/IHUKA P-THIIA

Kakoit 110/ cofiepXuT BBITPAMIISIIOIINY Me-n-Tiepexoz?
Bribepute ovH WM HECKOTBKO OTBETOB:

[vion BBIPSIMUTETHHBII

Hwvon 3eHepa

Bapuxkan

Huopn lorTtku
UTto Takoe p-n-miepexo[?

Bribepute ofvH WM HECKOTBKO OTBETOB:

JI0HOPHO-aK1L|eNTOPHBIN TPOBOJHKK

IMepexonHblii C/10M Ha rpaHULie paszesia [0JyIPOBOJHUKOB P U N THIIA
IMoTeHMaMBHLIN Oapbep MEXKAY ABYMsI TUTIAMH [TPOBOAWMOCTH

BsaumHas HelTpanu3alus 3/1IeKTPOHA U AbIPKU
YT0 Takoe aHHUOH"?

BBIGEPI/ITE OAWH WUJIN HeCKOJIbKO OTBETOB:

[TonoxxureabHO I/IOHI/IBI/IpOBaHHHﬁ dTOM
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OTpuriaTebHO HOHU3UPOBaHHBIM aTOM
IMonoxutenbHbIN 3/1€KTPOJ, pn-epexofa

OrtpuLiaTesbHBIN 3/1eKTPO/, pn-repexo/a
KakoBo OykBeHHOe 0003HaueHHe aTOMHBIX OpOHUTanei?

BribepuTe OUH WK HECKOJIBKO OTBETOB:
K,J, M, H, O, II, P

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

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

C, I, A, &, X, 1, u
B KakoM peXXrMe MCIOJIb3yeTCsi OUIOMSPHBIN TPaH3UCTOP B JIOTHUECKUX d7IeMEeHTax?

Bribepute oiuH WM HECKOTBKO OTBETOB:
B akTHMBHOM pexxume

B unBepcHOM pexrme

B pexxume orceuku

B pexume HacobIieHus
7151 yero ucrosnb3yeTcsi OUMOSPHBINA TPAH3UCTOP B YCHIUTESIX MOLIHOCTH?

Beibepute oiuH WM HECKOTBKO OTBETOB:

ITpeoOpa3oBaHus BXOAHOTO MOJIE3HOTO CUTHAJIa MaJIO MOIIJHOCTH B BBIXOZHOM CHUTHAJ
0O0JIBIIION MOIIIHOCTH

CTa6I/IJ'II/IBaL[I/II/I YPOBHA HATIps>KeHUS B Ma/IOMOIIHBIX LErsiaX

I[Tpeobpa3oBaHus MOCPEACTBOM 37T€KTPOMArHUTHON WH/YKLW OfHOM MJTH HECKObKUX
cucTeM (HarpspKeHHH ) epeMeHHOr0 TOKa B OIHY WK HeCKOJIbKO APYTUX CUCTEM
(HampspKeHwUi ), 63 U3MeHeHHUsT YaCTOThI

IIpeoOpa3oBaHus rIepeMeHHOr0 TOKa H13KoH yacToTthl (50 I'l[) B TOK OJHOr0O
HarpaB/IeHuUs
Kak Ha3bIBatOTCsl IpUMeCHBIe aTOMBI B 3/IEKTPOHHOM TOTYTIPOBOJHUKE?

Bribepute oiuH WM HECKOTBKO OTBETOB:
JoHopbI

AxuenTopsl

Hu3koBaneHTHbIE aTOMBbI

AHUOHBI
Kak Ha3bIBalOTCS MPUMECHBIE aTOMBI B JLIDOYHOM IOJTyIPOBOJHUKE?

Bribepute ofiuH WM HECKOTBKO OTBETOB:
JoHopsl

AxuenTopsl

Hu3koBaneHTHbIE aTOMBbI

AHUOHBI
KakoBo B paBHOBECHOM COCTOSIHUM COOTHOLIEHHWE KOJIMYeCTBa 3/IEKTPOHOB U [ILIPOK B
COOCTBEHHOM TIO/TyTIPOBOJIHUKE?
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Bribepute olUH WM HECKOMBKO OTBETOB:
OpvHaKkoBO

JIbIpOK OO7bIIIe 3/1eKTPOHOB

D1eKTPOHOB 00JIbIIIe ABIPOK

3aBUCUT OT TeMIlepaTyphl
Uto Takoe BAX pn-nepexopa?

Bribepute oiluH WM HECKOTLKO OTBETOB:

3aBHCUMOCTb COTIPOTUBJIEHUsI PN-TIepexo/ia OT MPUIOKEHHOTO K HeMY HarpsbKeHUH0
3aBHCHUMOCTb eMKOCTH pn-Tiepexofia OT NPUI0KEeHHOT0 K HeMy HampshKeHHI0
3aBUCHUMOCTD TOKa uepe3 pn-Tliepexo OT MPUIMKEeHHOTO K HeMY HampsyKeHHI0

3aBHCHMMOCTb MOIIIHOCTH paccerBaeMoi Ha pn-riepexo/ie OT NPUIOKEHHOTO K HeMY
HalpspKeHUHo
Kaxkoii Buz mpobosi pn-riepexo/ia MperMylieCTBEHHO SIB/ISIOIIETCS He0OpaTUMBIM?

Bribepute oiuH UM HECKOMBKO OTBETOB:
JIaBUHHBIA U TETIJIOBOM

JneKTpuueCKUn

TeroBoit

OneKTpUUeCKUN 1 TETVIOBOU
Kaxkoii Buz ipobosi pn-riepexo/ia MperMylieCTBEHHO SIB/ISIOIIETCS 00paTUMBbIM?

Bribepute ofyH UM HECKOBKO OTBETOB:
JIaBUHHBIN U TEIIJIOBOH

OneKTpuueCcKun

TeroBoit

OneKTpUUeCKUN 1 TETVIOBOU
Uto Takoe BOX pn-nepexoga?

Bribepute ofuH WM HECKOMBKO OTBETOB:

3aBUCUMOCTb COTPOTUB/IEHUS PN-TIepexo/ia OT NPUIOKEHHOTO K HeMY HallpshKeHHEO
3aBHCHUMOCTb eMKOCTH pn-Tiepexofia OT MPUIOKEHHOTO K HeMY HarpsbKeH!
3aBHCUMOCTB TOKa Uepe3 pn-nepexoz OT MPUI0KEHHOT0 K HeMy HamnpshKeHHI0

3aBUCUMOCThL MOII[HOCTH PaCcCEeMBAaeMOM Ha pN-TIepexo/ie OT MPUJIMKEHHOTO K HEMY
HaMpsKeHU 0

Yro rpeacTap/sieT COO0M BLINPAMUTE/b?
Bribepute ofiviH WK HECKOJIBKO OTBETOB:
CrieryanbHbIA U0/ UCTIONB3YIOIHUI ABIeHUe TIP0OOs pn-riepexo/ia

YcrpoiicTBo, peobpasyolijee BXOAHOe TTepeMeHHOe HalpsDKEHHE B BBIXOAHOE
MOCTOSTHHOE HaMpsKeHUe

YceTpoiicTBo, peobpasytoliiee BXOAHOE MOCTOSTHHOE HeCTaOU/TIbHOE HarpshKeHKe B
BBIXOJJHOE TTOCTOSIHHOE CTabW/TbHOE HarpsKeHHe
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CreLMabHBIN U0/, UCTIONB3YIOLLWH SIBJIeHUe OJHOCTOPOHHEN ITPOBOJAUMOCTH pn-
nepexofa

Ne 18 Kaxk Ha3bIBaeTCsl HArpaB/IeHHOe MepeMelleHre YacTHUI] U3 00/1aCTH C BBICOKOH
KOHI[eHTpaI[{el B 06/1aCTh C HU3KOW KOHIIEHTpALUei?
Bribepute oiuH WM HECKOTBKO OTBETOB:
Apeiicp
Ouddysus

I'paguent

IMogBwKHOCTD
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