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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)

11.03.01 PaguoTexHuKa
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 14 PAIIMODJIEKTPOHHBIE CUCTEMEI YITPABJTEHUA
®népoB Anekcanap HukonaeBuu, cTapiiuii mperno/jaBaTesib

[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

N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBepaytommii Kadeapoii Crpaxos C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CXEMOTEXHHKA AHAJIOT'OBBIX 3JIEKTPOHHBIX YCTPONCTB

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-2 — criocobHOCTE CaMOCTOSITeNIBHO TIPOBOAWTE JKCIIepUMeHTabHbIe MCCIeAO0BAHUS U UCIIOJB30BaTh
OCHOBHBIe TIpHeMbI 00pabOTKY U TIPeACTaB/IeHNs TIOTyYeHHBIX JaHHBIX

OIIK-4 — crocoOHOCTh MOHUMATh TIPUHLMIBI PabOThI COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJOTUH U
WCTO/b30BaTh X JJIs pelleHurs 3aa4 rnpogeCcCHOHaIbHON fesTeTbHOCTH

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
OIIK-2

3HAHUA:

TIPe/ICTAB/ISITh ITO[XO0/Ibl Y TIPUHILIMTIBI CHHTEe3a aHa/IOTOBBIX 3/IEKTPOHHBIX YCTPOMCTB;

YMeHUs:

3HaTh TUTIOBbIE TIPUeMbI TOCTpoeHus1 ADY, ycunuTenel, reHepaTopoB, (GUILTPOB;

HaBbIKU:

TIpOBe/leHHe SKCTIePUMEHTOB C aHA/IOTOBBIMU 3JIEKTPOHHBIMU yCTPOMCTBAMMU.
OIIK-4

3HAHUS:

orapaMmeTpbl ¥ XapaKTepUCTHKU aHa0Tr0BbIX 3/1eEKTPOHHBIX YCTPOWCTB (ADY); MPUHLMIBI TOCTPOEHHUS
Y (QYHKLMOHUPOBAHUS THUIOBBIX YCUINTETBHBIX 3BeHBEB C MCIIO/b30BaHeM 00paTHBIX CBsizel;

YMeHus:

aHa/lli3 CXeM, BBbIBOZ, DPACUYeTHBIX COOTHOIIEHWN [/s1 THUIOBBIX YCTPOWCTB KAaK Ha [AUCKPETHBIX
KOMITOHEHTaX, TaK U Ha UHTerPa/bHBIX CXeMax;

HaBbIKU:

yMeTb OLieHMBaThb [OCTW)KHMble TexXHUUYeCKUe XapaKTepucTHKh ADY C y4yeTOM YpOBHS
MHKPO3/1IeKTPOHHON TEXHOMOTUU UX U3TOTOBJIEHUS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Muciynmna CXEMOTEXHUKA AHAJIOTOBBIX JTEKTPOHHBIX YCTPOMCTB sisnsercs
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH 0y10Ka 1 nporpamMMel IOATOTOBKHU 110 HaripassieHnto 11.03.01
PaouomexHuka.

CogepxaHve SUCLMIUIMHBL IB/IseTCs jjorndeckuM rnpogovkenreM aucoyiuive: JJIEKTPOHHBIE N
MUKPOJJIEKTPOHHBIE ITPUBOPBI.

Cogep>kaHue AUCLUIIIMHBI SIB/SIETCS OCHOBOﬁUAHH ocBoenns guciumne: Y CTPOMCTBA IIPUEMA
M ITPEOBPA3OBAHUSI CUT'HAJIOB, YCTPOUCTBA ®OPMUWPOBAHUS U TEHEPUPOBAHUS
CHUT'HAJIOB.

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

¢ OIIK-2 — CriocobeH caMOCTOATETLHO TTPOBOJUTH SKCTIEPUMEHTA/IbHbIE UCC/IeI0BAaHUS U UCTIO/Ib30BaTh
OCHOBHBIE TIpHeMbI 00pabOTKY U TIPeACTaB/IeHNs TIOTyYeHHBIX JaHHBIX

¢ OIIK-3 — CrniocobeH PUMEeHSITb METOZBI TTOUCKA, XpaHeH sI, 00paboTKH, aHa/M3a U MPeJCTaBIeHNs B
TpebyeMoM popmare WHPOPMAILIMK U3 PA3TMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOJTIO/as TPy 3TOM
OCHOBHbIe TpeOOBaHUS MHPOPMAIMOHHOH 6e30MacHOCTH



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3fie/ioB ¥ AMJaKTHYeCKUX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu
JlaGopaTopHbIit
NPaKTHKYM

IlpakTHyeckue
3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-2

OIIK-4

Paszpen 1. AHasioroBas 3/1eKTpoHHKa. OCHOBHbIE pasjie/ibl. COCTaBHbIE
YacTH, KnaccupukaLus.

(4]

(%3]

Paspen 2. Ycunurenu. Yeunurenu. Kparkas knaccudukanysi. OCHOBHbIe
THIBI yCUIUTe eld. BHelllHe XapakTepUCTHKK ycuauTeseid. OCHOBHbIe
CXeMbl BK/IFOUEHUs] TPAH3UCTOPOB B OJAHOKACKAJHbIX yCUIUTEISIX.
CpasnaurenbHble xapaktepuctiki (KI, KU, KP,RBX, R BbIX,
MHBEPTHPYIOIMH, HeHBEPTUPYIOLIMIA, Ha3BaHUs KacKazioB). ObparHast
(OC) cBs3b B ycunutensx. CTpyktypHasi cxema ycunurens ¢ OC,

ko3¢ duLeHT nepeaaun no HanpsbkeHnto yeunutesns ¢ OC. Buget OC B
ycumressix. Hassanust OOC (otpurjatensHoit OC). BivisiHMe pa3muuHbIX
Turnos OOC Ha BHeLlHKe NapaMeTphbl yCUIUTeIs. MaioCUrHa/bHble
napametps! BT. CucTeMbl TapaMeTpoB JIMHEHHbIX YeThIPeXIIOI0CHUKOB.
IMousTHe 0 pabouyeli Touke (p.T.) TPAH3UCTOpa B yCU/UTeNTe. PeXum rmo
MOCTOSIHHOMY TOKY KacKa/ia yCH/leHUs, ToK rokos. [TosoxeHue p.T. Ha
CTaTHYeCKMX XapaKTepUCTHKaX TPaH3UCTopa. JIMHaMuyecKas BbIXOJHast
xapakrepuctrka BT, Harpy3ouHast psiMast /11 KacKa/ia C pe3UCTHBHOM
Harpys3Koid. JINHeiHbIH 1 K/TroueBoi pexkuMbl paboThl Kackaga. CxeMbl
TMMTaHKs TPAH3HUCTOPHOTO KAaCKazla, HOPMAaJIbHO OTKPBITBIN U 3aKPbITHIH
yCUIUTe/IbHbIe 371eMeHTbl. CXeMbl OpraHu3aLuy CMelleHust (PeXXuM 1o
TMIOCTOSIHHOMY TOKY) TPaH3MCTOPHBIX KacKaoB. [ToHsTHe o Kaccax
YCH/IeHHsI TPAH3UCTOPHBIX KacKazioB, (hJaKTOPbI BIMSIOLIE Ha K/IacC
ycunenust. Knacc ycunenns A, cBoiicTBa, T0JIoKeHHe paboyeli TOUKH, K.
Knacc ycunenusi B, AB, cBoiicTBa, nonoxeHue paboueii TouKH, KIij.
Kuacc ycunenus C, cBOMCTBa, MosioxeHHe paboueii TOUKH.
Kosdduimentst bepra, ki, [JByXTakTHbIe KaCKafibl YCH/IEHHS, PUHLIAIT
JieiicTBuA, K/1ace ycuieHus, pyroe Ha3BaHHe Kackazia. Knacc ycunenus
H, npuHuun geiicTBus, nonoxeHue paboueit Touku. Knacc ycunenus D,
TIPUHLIUI iefCTBYS, CBOICTBA, K. Mogem BT (dusuueckne HenvHeliHast
Y JIMHelHas1, 5KBHBasieHTHas1 ¢ h mapamerpamu). CocTaBHOM TpaH3UCTOD,
TUIBI, BJIMSIHME Ha apaMeTpbl Kackazia ¢ OK. KackogHas cxema (Ha
npuMepe Kackazia O3-OB), Ha3HaueHue, CBOWCTBA. VICTOUHUKH TOKa,
OCHOBHBI€ TUMbI. [JUHaMUyYecKast Harpyska, CyLjHOCTb ¥ IPUMeHeHHe.
CxeMbl CIBMra YPOBHsI B TPAaH3MCTOPHBIX Kacka/ax. YacToTHbIe CBOMCTBA
kackaga O3 B o6mactu HY, o6bsicHenue Buga AUX. YacToTHbIe CBOMCTBA
kackaza O3 B obmactu CU, o6bsichenue Brga AUX. YacToTHbIE CBOICTBA
kackaga OO B obmactu BY, o6bsicHenue Buga AUX. YacToTHbIE CBOMCTBA
kackaga O3, rpadguk AUX, obbsicHenre Buga AUX. Kackazipl ¢
Me)KKaCKa/JHbIMU KOH/IeHCaTOpaMH M HeTloCpe/ICTBEHHOM CBSI3b0,
JIOCTOMHCTBA U HefocTarKu. [JuddepeHIManbHblii yCUIUTeNb, CTPYKTYpa,
cBoiicTa. OnepaioHHbIi ycunutens (OY) cTpykrypa, cBoiicTBa. CxeMbl
BK/IIOYEeHUsl orepaliioHHoro ycunutesns (OY), koadduieHT nepezjaun,
Tun OC, BXogHOe conpoTue/eHre. PyHKLMOHAMbHEIE 3BeHbsl Ha ba3e
onepanuonHoro ycunuresns (OY). Knaccudukaryst ornepanyuoHHbIX
ycumtesnieit (OY). OcHOBHBIe NapaMeTpel OrlepaliiOHHBIX yCUIUTe el
(OY). IHCTpyMeHTa/IbHbIM OepaljOHHbIH yCU/INTe b, Ha3HaYUeHHe
cBoiicTBa. IllymMOBbIe MapamMeTpbl ONepaloOHHOTO YCU/IUTeNs, [IyMoBast
MozeJIb.

94

46

22 9

15

48

35

35

Paspen 3. IlepeMHO)XHTe/ TN HaNpspKeHUit. [lepeMHOXUTENb
HarpshKeH!H, 0CHOBHBIE THIIBI. [TepeMHOXXHTe b HanpshkeHUH (TipsiMoe
TriepeMHO)KeHHE), MHOKUTe/IbHOE $Ipo, CTPYKTypa. IlepeMHOXXUTeNb
HanpspKeHUi Ha KBaJpaTopax, CTPYKTypa. IlepeMHOXHUTe b HArpsDKeHUH ¢
ncrnonb3oBaHueM LIATI, crpykrypa. [IpuHImn fefcTBus.

Paspen 4. I'enepatopsl. ['eHepaTopbl, Ha3HaueHHe, KacCUbUKaLys.
AstoreHeparopbl. CTpykTypHast cxema, AUX u GUX cocTaBHBIX yacTeit
aBTOreHepaTopa, yC/I0BUs reHepaliu. YpaBHeHHe aBToreHepaTopa, ero
pertenvie. ITpocreiiimii aBroreneparop Ha BT - My/bTHBHGpATOp.
CTpyKTypHasi cXeMa aBTOreHepaTopa CHHYCOM/abHbIX KoJe6aHui.
ABToreHepaTop ¢ MOcToM BruHa. OfHOKOHTYpPHBIE aBTOreHepaTopbl,
060061ieHHast cxeMa I10 TlepeMeHHOMY TOKY. VIHyKTHUBHasi 1 eMKOCTHast
TpexToukyd. CTabUIBbHOCTb YaCTOThI OJHOKOHTYPHOTO aBTOreHepaTopa.
DaKTOPBI, BIUSIOLINE Ha CTaOUILHOCTb YaCTOThI OHOKOHTYPHOTO
aBTOreHepaTopa. Mepbl MOBBILIEHHS CTAGHIBHOCTD YacTOTBI
O/IHOKOHTYPHOTO0 aBToreHeparopa. KeaplieBelil pe30HaTOp, SKBHBa/IeHTHast
cxema. O/JHOKOHTYDHBI aBTOreHepaTop ¢ KBapLieBoi crabuiu3aryeii,
0606111eHHast cXeMa I10 TIepeMeHHOMY TOKY.

24

12

12

20

20

Paspen 5. ®uabTpbl. PUibTPhl, Ha3HaUeHHe, K1accudukarys. OCHOBHbIe
THIBI TACCUBHBIX GUIBTPOB. OCHOBHBIE TUITbI AKTHBHBIX GUILTPOB. RC 1
LC ¢unbTpbl. MarHUTOCTPUKLMOHHBIN 3 (eKT. DeKTpoMexaHnuecKuii
¢unerp. PueTpel Ha ITAB. TTbe303¢ddexT, KBapLieBble GUIBTPHI.
ITbe3osnexkrpuyeckue GuabTpsl. ITbe3oMexaHnuecke GUIbTpbL. GUIBTPI
Ha OY. IlepeaarouHast GpyHKLMsS GUIbTpa, annpokcumanust AUX dumbTpa.
TonsTre o cuHTe3e (usTpoB 1o ux AUX, HY npotorun ¢uisrpa.
®Duserpsl BarrepBopra, Yebbiuiesa, Kayspa, ocobeHHocT nx AUX.

15

11

10

10

Paspen 6. ITATI. AIITI, K paTopbl Hanpsi . IJATI,
Ha3HaueHWe, MPUHLUN AelcTBuUs, napameTpsl. ALITT, Ha3HaueHue,
TIPUHLUIT A€HCTBYS, TUIIbI, TapaMeTpbl. KoMnaparop HanpspkeHui,
Ha3HayeHue, rapaMeTpsbl. Komnapa’rop HaI‘lpH)KeHl/Iﬁ Ha orneparjiOHHOM
ycumTee.

Paszpen 7. IIpeoGpa3oBaresu crieKTpa. MoayasToOpbl. AMIUIMTYAHBIH

6

10

10

10

21847




MozynsaTop. YacToTHbli MogysTop. IIpsimMast M KOCBeHHasi YaCTOTHast
mMopaynsiuust. Pasopast Mogysyst. [Ipsimas dasoBast moaynsitus. Ilpsimas u
KocBeHHast pa3oBast Moayssiust lemoaynsitopsl AM. JleTeKTopbL.
KorepeHTHbI U HeKOrepeHTHBII aMIIUTYAHbIN JieTeKTop. JleMoy/IsSTophbl
UM. CrpykrypHble cxembl UM feTektopoB. CxeMoTexHHKa UM
netekTopoB. [lemopynsitopsl @M. CtpykTypHble cxembl @M [eTeKTOpOB.
CxemorexHuka @M fieTeKTopoB.

Paspen 8. IIpeoGpa3oBarenu 4acToTbl. CTPYKTypHbIE CXEMBI 23 P P 0 0

3 5 < . 21 10 10
npeoGpaaoBaTenevl yacToTbl. CXeMOTEXHHKA npeoﬁpa3oBa’reJIeH YaCTOThI.
Bcero 3a 5 cemecTp 180 85 51 17 17 95 100 100
Bcero no gucuuninHe 180 85 51 17 17 95 100 100
3.2. AyAMTOPHBIA MPAKTHKYM
Ne Homep u HauMeHOBaHHe Oo0bewm,
TeMa NpakTHUeCKOro 3aHATUSA
n/n pasjesia JUCHUIIUHBI ayji. uacoB
Pasnen 1. AHanoroBasi
1 |anekTpoHuka. OCHOBHBIE paszenbl CXeMOTeXHUKA 2
paszeJibl.
5KBUBAJIEHTHbIE CXEMBbI, CXeMbI CMeLLleHHsT
2 |Pazgen 2. Ycunutenu. ’ . ’ 15
OJJHOKaCKaJiHble YCUIUTE/H, IByX KaCKaJHble YCUIUTeTN
Bcero 3a 5 cemecTp 17
3.3. JTabopaTopHbIii NPAKTUKYM
No Homep 1 HaumeHOBaHHUe O0wbem, ayp,.
Tema /1a00paTOPHOro NPaKTHUKyMa
n/n pasjaesa AMCHUNIMHBI 4acoB
Ycunutens HY, ycunvre s MOIHOCTH, TUTIOBBIE
1 |Pazgmen 2. Ycunuresiu. 2 B ’ 9
BK/ItoueHus1 OY
HccaejoBaHUe OHOKOHTYPHOTO reHepaTopa C
2 |Pa3gen 4. ['eHeparopsl. AOBa A yp parop 4
KBapLieBOW cTabmIM3aLiell 4aCTOThI
3 |Pasgen 5. ®unbrphI. NccnepoBanve AYX TUTIOBBIX 3B€HBB 4
Bcero 3a 5 cemecTp 17
3.4. CamocTosnTenbHas padora crygenta (CPC)
Homep u
Ne P Oo0neMm,
HauMeHOBaHHe Copep)xaHue yueOHOro 3aaHus
n/n 4acoB
pasjesia JUCHHUILIMHBI
Pazgen 1. AnasmoroBas
1  |anekTpoHMKa. paszenbl CXeMOTeXHUKH 2
OCHOBHBIe pa3fernbl.
CUHTe3 37IeKTPUUeCKOM CXeMbl YCU/IUTEIS 110 S5KBUBA/IEHTHOM CxeMe
2 |Pa3gen 2. Ycunutenu. |10 epeMeHHOMY TOKY. pacueT KacKaZioB Ha OUTIOMSPHBIX 48
TpaH3UCTOpax, pacueT ycunuTessi Ha OY
Pazgen 3.
3  |[IepemHOXUTEN CTPyKTypa nepeMHoxatorero I1ATI 2
HarpsHKeHUH.
4  |Pazgen 4. TeHepaTophl. [ypaBHeHHe aBTOreHepaTopa, CrioCO0bl CTabMIM3aI[UK YaCTOThI 12
5 |Pa3gen 5. ®UIbTPSL. RC nerm, moct Buna, LC xoHTYp 4
Pazpen 6. LIATI. ALTI,
6 |Komrmapartophbl KOMITapaTop HampspkeHui Ha OY 2
HarpspKeHUH.
Paspmen 7.
7  |TIpeobpa3orarenu 37IeKTpUYeCKUe CXeMbl MOZY/IATOPOB U eMOY/IATOPOB 4
CrieKTpa.
8 |Pasgens8. MHKPOCXeMbl peoOpa3oBaresiell 4aCTOThI 3
ITpeobpasoBaTenu
9 |yactoThL BrinonHeHue 3TanosB KypcoBOu 18
Bcero 3a 5 cemectp 95
3.5. KypcoBas pabora
COJEP)XAHUE J3TAIIA IMEPUO[ IINTAHUPYEMOE BPEMS
7 21847




NCIIO/THEHUSA (uac)
(uepenu cemecTpa)
Jran 1. aHanM3 TeMbI, IOUCK U U3yUueHUe 1-6 10
JIUTEpaTypbl
Jrar 2. u3JioykeHue MaTepuasa B hopme 3cce 7-12 6
Jran 3. opopmiieHre oTYeTa 12-14 2
18

Bcero 3a 5 cemectp

4. OPMbI KOHTPOJIA OCBOEHHWSA TUCIIUIT/IMHbI

CEMECTP HEJIE/II CEMECTPA
1[2/3/a] 5 [ 6 | 7 [ 8 [9[10] 11 [12[13]14]15] 16 17
5 o3| op | o3| o3| | op| o3 IIP | Bomp. O3

YcioBHble 0003HAUCHUS:

¢ TP — npiarHocTHYecKas pabora;

e 13 — njoMalliHee 3aaHUE;

e Borp. DK3 — BOMPOCHI K IK3aMeHY.

Tekymuil KOHTPOJIb YCIIeBaeMOCTH CTY|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTePBaJIbl B

crenyromux Gopmax:
e UArHOCTUYECKas pabora;

e JOMalllHee 3a/laHue;
*  BOIPOCHI K 9K3aMeHY.

HpOME)KYTO‘lHaH dTTeCTalud IMIPpOBOAUTCA B Cl)OpMaX:

¢ S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. H. ®népos. . CxeMOTexXHHKa aHa/IOTOBBIX 3/1eKTPOHHbIX ycTpoiicTs. CIT6.5I'TY "BOEHMEX" uwm. 1.
®. YcruHoBa, 2015, 551. pec.

2. . A. TepenenkuH. . CXeMOTeXHUKa yCUIUTeNbHBIX yCTporcTB. Mocksa: ['opsuast nuHus-Tenekom,
2020, a51. pec.

3. I1. C. babkuH, E. B. l'aBpuioBa. CxeMOTEXHHKA 3JIEKTPOHHBIX yCTporcTB. M.: MI'TY um. H. 3.
Baymana, 2016, 3. pec.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3jaHUs:
1. Paguorexnrka — XXI Bek.

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

1. http://e.lanbook.com — DBC JlaHs;
2. http://library.voenmeh.ru — ®yngamenranstas 6unbmoreka BI'TY « BOEHMEX» um. [I.®. YcTHHOBa;
3. https://urait.ru — I'taBHasi — O6pa3oBarenbHas rnatdopma FOpaiit. s By30B 1 cCy30B..

CoBpeMeHHbIe TPOQeCcCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaunoHansHas 3/ekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

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

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

5.5. IIporpaMMHOe 0bGecrieueHue:

1. Mathcad Education - University Edition Term;
2. Microsoft Office.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. 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. IIpakTHyeckue 3aHATHA:

1. Mathcad Education - University Edition Term;
2. Microsoft Office.

6.3. JTaGopaTopHbIe 3aHATHA:

1. KomriiekT yuebHO-/1abopaTopHoro o6opynoBanus "'CxeMOTeXHHUKA'
2. Octmtorpad 6074BD Hantek.

6.4. Ilpouee:

1. pabouee MeCTO Mperno/aBaTesi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIIOM B VIHTEpHeT;
2. paboure MecTa CTY/IeHTOB, OCHAII[eHHbIe KOMITLIOTEPAMH C JIOCTYTOM B VIHTEpHET, npe/jHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paboueli mporpaMme qUCIHTLTHHBI
CXEMOTEXHHKA AHAJIOI'OBBIX 3/IEKTPOHHBIX YCTPOUCTB

AnHoTanusa paboueii nporpaMMsl

Iuciunmida CXEMOTEXHUKA AHAJIOI'OBBIX 3JIEKTPOHHBIX YCTPOWMCTB sinsiercs
JUCIIUIIMHOK o00si3aTe/IbHOM uYacTH 0/i0ka 1 mnporpaMMbl TMOATOTOBKM 10 Harpasiaenuto 11.03.01
PaduomexHuka. OucruruiiHa peanusyercs Ha (akynbTere M MH(GOPMAIMOHHBIX M yHPAB/SIONUX CHUCTEM
BI'TY "BOEHMEX" wum. [.®. YcrunoBa &kadegpoit W4 PAIMOSDJIEKTPOHHBIE CHUCTEMBI
YITPABJIEHUS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITK-2 crnoco6HOCT, CAMOCTOSITE/IbHO IIPOBOAWTL SKCIIEPUMEHTA/IbHbIe MCC/Ae0BAHUS M HCIIO/Ib30BaTh
OCHOBHbIE TIpHEeMbI 00pabOTKU U TIPeICTaB/IeHUS TIOTyUeHHBIX JAHHbBIX;
OTIK-4 croco6HOCTh TMOHWUMAaTh TIPUHILMIBEI PabOTEl COBpEMEHHBIX WHGMOPMAIMOHHBIX TEXHOMOTHUH U
WCII0/1b30BaTh UX AJis pellieHusi 3ajjau npodeCcCHOHaNIbHOM /1eaTeTbHOCTHU.

Co;[epx(aHHe AVCHUITVIMHBL OXBaTbIBaeT KpPYyI' BOIIPOCOB, CBA3dHHBIX C 0COOEHHOCTSIMH CXEMOTEeXHUKH
dHAJIOTOBLIX 3JIEKTPOHHBIX YCTpOﬁCTB.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e JOMaIllHee 3a/laHue;
¢ BOMPOCHI K 9K3aMEHY.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI COcCTaBiasgeT 5 3.e., 180 u. TIporpamMMo# AWCIUITAHBI

TpeyCMOTPEHBI JIEKI[UOHHbBIe 3aHATHA (51 u.), mpakTuueckue 3aHATHs (17 u.), 1abopaTopHbIM npakTUKyM (17
4.), caMoCTosATe/TbHas paboTta cryzaeHTa (95 u).
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IIpuioxenue 2

K paboueii mporpaMme qUCIHTLTHHBI
CXEMOTEXHHKA AHAJIOI'OBBIX 3/IEKTPOHHBIX YCTPOUCTB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 180 4., u3 HUX 85 4. ayJUTOPHBIX 3aHATHM, U 95 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.

HaumenoBaHune padoThI

PexkoMeHpyemasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3p;e11 1. AHanoroBast J/IEKTPOHHKA. OcCHOBHbBIE pPa3aesibl.

pa3fesibl CXeMOTEXHUKU

I1. C. babkuH, E. B. I'aBpusioga.
CxeMOTexXHHKa 3JIeKTPOHHBIX
ycTpoiicTtB: M.: MI'TY um. H. 3.
baymana, 2016 (1,2,3)

A. H. ®népos. . CxemoTexHUKa

dHAJIOTOBBIX 3JIEKTPOHHBIX YCTpOﬁCTBZ

CII6.BI'TY "BOEHMEX" um. [I. ®.
YctrHoga, 2015 (1)

. A. TlepenenkuH. . CxeMOTexHUKa

YCWINTETBHBIX yCTPOUCTB: MoCKBa:

Topstuast muans-Tenekom, 2020 (1,2)

Wroro no pa3geny 1

Pazpen 2. Ycunurenu.

CHUHTE3 37IeKTPUYeCKO CXeMbl YCUTUTEIS TI0
SKBUBAJIEHTHOH CXeMe T10 TlepeMeHHOMY TOKY.
pacueT Kacka/|oB Ha OUIIOJISIPHBIX TPAaH3UCTOPAX,
pacuet ycunutessi Ha QY

A. H. ®népos. . CxemoTexHUKa

dHAJIOTOBBIX 3JIEKTPOHHBIX YCTpOﬁCTBZ

CII6.BI'TY "BOEHMEX" um. [I. ®.
YctrHoga, 2015 (2)

48

Wrtoro no pasgeny 2

48

Paszpesn 3. IlepeMHOXUTETH HaNPsHKeHHI.

CTPYKTypa nepemHoskaroriero LIATI

A. H. ®népos. . CxeMoTexHUKa

aHaJIOTOBBIX 3/IEKTPOHHBIX YCTPOMCTB:

CII6.BI'TY "BOEHMEX" um. 1. ®.
YctrHoBa, 2015 (3)

Wroro mo pazzeny 3

Pazpgen 4. I'enepartopsbl.

ypaBHeHHe aBTOreHepaTopa, Criocobbl
CTabK/IN3aLMK YaCTOThI

A. H. ®népos. . CxemoTexHUKa

dHAJIOTOBLIX 3JIEKTPOHHBIX YCTpOﬁCTBZ

CII6.BI'TY "BOEHMEX" um. /1. ®.
YctuHOoBa, 2015 (4)

12

Wroro no paspeny 4

12

Paspen 5. ®uIbTpSI.

RC nenu, moct Buna, LC koHTYp

A. H. ®népos. . CxeMoTexHUKa

dHAJIOI'OBBIX 3/IEKTPOHHBIX yCTpOﬁCTBZ

CII6.BI'TY "BOEHMEX" um. 1. @.
YctuHOoBa, 2015 (5)

Wrtoro no pasgeny 5

Pazpen 6. IAIL. AIIII, KommapaTopbl HanpsOKeHHM.

KOMIIapaTop HarpsbkeHuit Ha OY

12

A. H. ®népos. . CxeMOTeXHUKa

dHAJIOT'OBBIX 3JIEKTPOHHBIX YCTpOﬁCTBI
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CII6.BI'TY "BOEHMEX" um. 1. @.
YctrHoBa, 2015 (6)

Wroro no pasgeny 6 2
Pazpen 7. Ilpeo6pa3oBare/u cieKkTpa.
A. H. ®népos. . CxeMOTeXHUKa
3/IeKTprUYeCcKre CXeMbl MOAY/ISSTOPOB U aHaJIOrOBbIX /IEKTPOHHBIX YCTPOMNCTB: 4
ZIeMOAY/SITOPOB CII6.BI'TY "BOEHMEX" um. /1. ®.
YctuHoBa, 2015 (7)
Uroro no paspeny 7 4
Pa3zpaen 8. IIpeoOpa3oBare/id YacTOTHI.
o A. H. ®népos. . CxeMoTexHUKa
MUKDPOCXeMbI TIpeoOpa3oBaresiell UuacTOThI AHATOTOBBIX STEKTPOHHBIX YCTDORCTB: 3
. CII6.BI'TY "BOEHMEX" um. 1. @.
BrinoHeHye 3TanoB KypcoBOu Yernmosa, 2015 (8) 18
21

Wroro no pasgeny 8

13
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IIpunoxenue 3
K paboueli mporpaMme qUCIATLTHHBI
CXEMOTEXHUKA AHAJIOT'OBBIX 3JIEKTPOHHBIX YCTPOUCTB

®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
e BOIPOCHI K 9K3aMeHY;

e /IOMallIHee 3a/laHue;

e 5K3aMeH.

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.

Bonpocsl K 3K3amMeHy
1. Yeunurenu.
1. AHanoroBas 3neKTpoHuKa. OCHOBHBIe pa3/esbl (COCTaBHbIe YacTH, KIacCU(PUKALIYS).
2. Yenmurenu. Kparkas knaccudukanusi. OCHOBHbIE THITbI Y CHUTATEIeN.
3. BHelltHUe XapaKTepUCTUKY YCUTUTeeH.
4. OCHOBHBIe CxeMbl BKJTFOUEeHHUsI TPAH3UCTOPOB B OIHOKACKaAHBIX ycunuTtesisix. CpaBHUTeTbHbIE
xapakrepuctuku (KI, KU, KP,RBX, R BbIX, uHBepTuUpyOIIHii, HeWHBEPTUPYIOIIWI, Ha3BaHHUS KaCKaJjOB).
5. O6parHas (OC) ces3b B ycunutensx. CTpykTypHas cxema ycuautesst ¢ OC, KoahGULIMeHT repejaun o
HarpsbkeHuro ycuuress ¢ OC.
6. Buzbl OC B ycunurensx. Haszeanusi OOC (otpunarensHoit OC).
7. Bniusaue pa3nmusbeix TUIIOB OOC Ha BHeLLHWe MapaMeTphl YCUTATe/IS.
8. ManocurHanbHble lapameTphbl BT. CrcTembl TapaMeTpPOB JIMHEeHHBIX UeThIPeXTIOFOCHUKOB.
9. TTonsiTHe 0 paboueii Touke (P.T.) TPAH3UCTOPA B yCU/IUTeNe. PeXkM 10 MOCTOSTHHOMY TOKY Kackazia
YCWIeHUs], TOK MOKOs1. I1o/10)keHMe p.T. Ha CTaTUYeCKUX XapaKTepUCTUKax TPaH3UCTopa.
10. JuHamuueckas BbIXOAHas xapakTepuctuka bT, Harpy3ouHas npsiMasi AJ1s1 Kacka/ja C pe3uCTUBHON
Harpy3Kkoi. JINHeHHBIN 1 K/TF0UeBOl pe>KiUM paboThl KacKaza.
11. CxeMbl MUTaHUS TPAH3UCTOPHOTO KacKa/la, HOPMa/IbHO OTKPBITBIM U 3aKPBITHIA yCU/IATEIbHbIE 3/IEMEHTHI.
12. CxeMbl opraHu3alyiy cMmellleHys (Pe)KUM 110 TTIOCTOSIHHOMY TOKY ) TPaH3WCTOPHBIX KaCKaZoB.
13. INoHATHeE 0 K/1accaxX yCU/eHHUsl TPaH3UCTOPHBIX Kacka 0B, (haKTOPhI BAMSIOIIME Ha KJIacC YCU/IeHUS.
14. Knacc ycunenust A, CBOWCTBa, TOJIOXKeHHe pabouel TOUKH, KIIJ.
15. Knacc ycunenvs B, AB, cBoiicTBa, To/ioykeHHe paboueit TOUKHU, KIiJ.
16. Knacc ycunenus C, cBOHCTBa, rosiokeHHe paboueld Touku. Koaddunpmentst bepra, kg,
17. [AByXTaKTHbIe KaCKaJbl yCU/IE€HUs, IPUHLUI AelCTBUS, KJIaCcC YCUIeH s, Apyroe Ha3BaHUe KacKaza.
18. Knacc ycunenust H, mpuHIUn JeMCTBYSA, MOIOKEHWE PaboUeli TOUKH.
19. Knacc ycunenust D, ipuHLun JieficTBUS, CBOMCTBA, KII/.
20. Mogenu BT (dbu3nueckue He/MHeitHast ¥ TMHelHasi, SKBUBaJIeHTHas C h mapamerpamu).
21. CocTaBHOM TpaH3UCTOP, THIIBI, B/IMsHME Ha apaMeTphl Kackaga c OK.
22. KackogHas cxema (Ha npyuMepe Kackaga O3-0OBb), Ha3HaueHue, CBOMCTBA.
23. IcTOUHMKY TOKa, OCHOBHBIE THIIBI.
24, [luHaMyuecKasi Harpy3Ka, CYIIHOCTb U TIpUMeHeHue.
25. CxeMbl C/IBUTA YPOBHS B TPaH3UCTOPHBIX KacKaiax.
26. YacToTHbIe cBOMcTBa Kackaza OD B o6macty HY, o6bsicHenue Buaa AUX.
27. YacToTHble CBOMCTBa Kackaza O3 B obnactu CU, o6bscHeHHe Bua AUX.
28. YacToTHble CBOIiCTBa Kackaza O3 B obnactu BY, 06bsicHenne Brga AUX.
29. YacToTHble cBoiicTBa Kackazga O3, rpaduk AUX, obbsicHenue Biga AUX.
30. Kackazibl c Me>XKacKaJHbIMHU KOH/IeHCAaTOpaMU 1 HelloCpeZ,CTBEHHO! CBSI3bI0, JOCTOMHCTBA U HEIOCTATKU.
31. IuddepeHranbHbIN yCUINUTENb, CTPYKTYPa, CBOWCTBA.
32. OnepaiuonHsbIit yeunutess (OY) cTpyKTypa, CBOMCTBA.
33. CxeMbl BK/IFOUEHHs orepalfioHHoro ycunurtess (OY), koaddurment rnepegaun, Tun OC, BXOJHOe
COMPOTHUBJIEHUE.
34. dyHKIMOHANbHbBIE 3BeHbs Ha 6a3e onepaioHHoro ycumurens (OY).
35. Knaccudukarus oneparjuoHHbIx yeumutesei (OY).
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36. OCHOBHBIe TTapaMeTphI orlepalioHHbIX ycunurenei (OY).

37. IHCTpyMeHTa/IbHbIN OrnepalOHHbIN YCUIUTe b, Ha3HaueHue CBOWCTRa.

38. IllymoBbIe mapamMeTpbl ONEePALMOHHOTO YCUIUTES, LIyMOBast MOZeJlb.

39. KomnapaTop HarpsbkeHUM Ha orepaljuOHHOM yCUInTe e, Ha3HaueHue, TlapaMeTphl.

40. [TepeMHOXXUTE/TH HAMPsDKeHWM, 0CHOBHbBIE THUIIHI.

41. [lepeMHOKUTE/TH HANpsDKeHUH (TIpsIMOe TTIepeMHOKeHHe ), MHOKUTeTbHOE SIp0, CTPYKTYpa.
42. [lepeMHOXXUTe/Tb HAMPSDKEHUM Ha KBaJparopax, CTPYKTypa.

43. IlepeMHOXXUTE/Ib HANPSDKEHUM € UcTionb30BaHdeM LIATL, cTpykrypa. [IpyHLMn felicTBUA.

2. I'eneparopsl. @usrpsl. JATI. AIII.

1. T'eHepaTophbl, Ha3HaYeHKe, KI1aCCUPUKALIYS.

2. ABroreneparopsl. CTpyKTypHas cxema, AUX 1 @UX cocTaBHBIX UacTeli aBTOreHeparopa,
YCJIOBUS T'eHepaLyu.

3. YpaBHeHUe aBTOreHeparopa, ero pelleHue.

4. TIpocreiiumii aBroreneparop Ha BT - mynsTuBUOpaTop.

5. CTpyKTypHasi CXeMa aBToreHepaTopa CUHYCOU/Ja/IbHBIX KoieOaHUM.

6. ABToreHeparop ¢ MmoctoM BuHa.

7. OHOKOHTYDHbIe aBTOreHepaTopkbl, 00001IieHHasi cxema I10 TlepeMeHHOMY TOKY. VIH/yKTHBHast
Y eMKOCTHas TPeXTOUKU.

8. CTabM/IbHOCTB YaCTOTHI OIHOKOHTYPHOTO aBTOTeHepaTopa.

9. dakTOpHI, BAUSIOL[He Ha CTaOM/IBHOCTh YaCTOTHI OHOKOHTYPHOT'O aBTOTreHepaTopa.

10. MepsI NOBBIIIeHUs] CTabMIBHOCTE YaCTOTHI OHOKOHTYPHOTO aBTOTeHepaTopa.

11. KBapLieBbIii pe30HaTop, 9KBUBaJIEHTHAs CXeMa.

12. OHOKOHTYPHBIH aBTOreHepaTop € KBapLieBoi crabunu3sanyeil, 006061eHHast cxema 110 iepeMeHHOMY TOKY.
13. ®unbTphl, Ha3HaUeHHe, KIacCUMUKAIIUS.

14. OCHOBHbIE THIIBI TACCUBHBIX (PUIBTPOB.

15. OcHOBHBIE THTIBI AKTUBHBIX (DUITETPOB.

16. RC 1 LC ¢punsTpsI.

17. MarHuTOCTPUKLMOHHBIN 3 deKT. DaeKTpoMexaHuueCKUid (GpUbTp.

18. ®unbTpel Ha [TAB.

19. ITre303ddekT, KBapiieBble PUILTPHI.

20. TIbe303mekTpudecKre (GUIBTpPHI.

21. ITee3o0mMexaHuueCKHe (HUIBTPBHIL.

22. ©usTpsl Ha OY.

23. Ilepenarounas ¢yHKUMA (GUIbTPa, annmpokcuMarust AYX guisTpa.

25. Tlousatue o cunre3e GuibTpoB 10 ux AYX, HU npoToTun ¢uisTpa.

24, ®dunbTpel barTepeopTa, Yebbiiesa, Kayspa, ocobenHocTy nx AUX.

25. LIAIl, Ha3HaueHUWe, MPUHLIUM [eHUCTBUS, IapaMeTpBl.

26. AIIII, Ha3HaueHue, TUIIBL, ITAPAMETPLL.

JomaiHee 3ajaHue

OKBUBaJIEeHTHbIE CXeMbl KaCKa/JlOB YCU/IEHUS.
Pacuert kackazmoB ycunenus O3, Ob, OK.
Pacuer ycunurens Ha OY.

JK3aMeH
Ha gBa Bompoca 13 crivcka jaTh pa3BepHYThIM OTBeT - "OTVIMYHO"', DY HEIOJTHOM OTBeTe Ha /IBa
BOIIPOCA - "XOpOLIO", [P [PaBUJIBHOM OTBeTe Ha OJUH BOIPOC - "y OB/IETBOPUTE/IBHO" .
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. Ananorosas Bompocsl
3/IeKTPOHMKA. OCHOBHbIE 6 4 2 0 2 2 5 5 K
pasjesbl. 9K3aMeHy
Paspen 2. Ycunutenn. 94 | 46 | 22| 9 | 15 | 48 | 35 | 35 ﬂ;’ﬁfgse
Bormpocs!
Pazpgen 3. HSPEMHO)KI/ITQJ‘I]/I 4 2 7 0 0 7 5 5 X
HanpspKeHUuM. T
Bormpocs!
Paspen 4. I'eneparopsl. 24 | 12 8 4 0 12 20 | 20 K
9K3aMeHy
Bormpocs!
Paszpen 5. ®unerpsl. 15 | 11 7 4 0 4 10 | 10 K
9K3aMeHy
Bormpocs!
Pazpgen 6. ITAITL. AT, 3 4 2 7 0 0 7 5 5 X
KomniapaTropbl HanpsHKeHUM. SK3aMeHy
Bormpocs!
f;l:f:eTn a7. IIpeo6pa3oBarenn 10 6 6 0 0 4 10 | 10 X
pa. 9K3aMeHy
Bormpocsl
Pa3zpen 8. IIpeodpa3oBarenu 23 7 9 0 0 21 10 | 10 K
4acToThl. o
Bcero 3a 5 cemectp 180 | 85 | 51 17 17 95 | 100 | 100
Bcero no guciurinHe 180 | 85 | 51 17 17 95 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-2

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

No 4

Bonpocbl omkpbimozo muna:

Cy1ecTByeT (urcno) crioco6oB BKITFOUEHHsI TPAH3UCTOPOB B CXeMax
yCUIuTesNein?

ITpH paBHBIX YCI0BHUAX HauOOJIblIIee BXOJHOE COTIPOTHBI/IEHHE OHOTPAaH3UCTOPHBIX
ycuutene Ha BT umeert kackaz

(paBHble YCIOBUS: OAUH U TOT Ke TPaH3UCTOP U OJJMHAKOBBIN Pe)XXUM I10 [IOCTOSSHHOMY
TOKY)

W3 knaccoB ycunenus (A,B,C,D) K/t0ueBOM peyKuM paboThl TPAaH3UCTOPOB
HCIIO/Ib3YeTCs B ?

OCHOBHBIM OTIPeZIe/SIIONIMM (haKTOPOM, BIIUSIIOIIMM Ha CTaOWUTbHOCTh YaCTOThI
OJHOKOHTYPHOTO T'eHeparopa, SIB/sIeTCs

OZHOKOHTYPHBIM aBTOreHepaTop, UMeIOLI[Hi B COCTaBe KOHTYpPa JBe UHAYKTUBHOCTH U
OJJHY eMKOCTbh, Ha3bIBaeTCs

OJHOKOHTYPHBIN aBTOreHepaTop, UMEIOLIHM B COCTaBe KOHTYPA [jBé eMKOCTH U OJJHY
WHJYKTUBHOCTb, Ha3bIBAETCS

AgroreHeparop Konmnwuiia BbIOJIHEH M0 CXeMe

ApgtoreHeparop Xapmiy BbIIO/HEH I10 CXeMe .
3aBUCUMOCTb KO3 PULIMeHTa YCUIeHUS YCUITUTeIsT OT YaCTOThI 3TO
3aBHCHUMOCTb BBIXOHOTO HalpspKeHUs (WK TOKa) YCUIUTES OT BXOJHOTO HalpsDKeHUsT
(v ToKa) 3TO

Bonpocbl 3akpbimoz2o muna:

CKOJBKO CyIIecTByeT CIiocOO0B BK/IFOUEHHS] TPAH3UCTOPOB B CXeMaXxX yCH/IUTesen?

- TpY;
- YeThIpe;
- [ISITh

- LIeCTh
Kakast u3 cxem ycunuTesield UMeeT TIpY PAaBHBIX YCIOBUSIX HauOOJIbIIIee BXOAHOE
COIpOTHB/IEHUE?

(paBHBIe YCTIOBUS: OMH U TOT >Ke TPaH3UCTOP Y OIHAKOBBI PeKUM 10 ITOCTOSTHHOMY
TOKY)

- Kackaz ¢ o0IuM sMUTTEpoM<strong> ;</strong>
- Kacka/ ¢ 00IIMM KOJLJIEKTOPOM;
- Kackaj c obmeti 6a3oi;

- Kackaj C 00IMM SMUTTEPOM U Mapasiesie/ibHON OTPUILIATe/IbHOM 00paTHOW - CBA3bIO
T0 TOKY
B KakoM U3 K/IaCCOB YCUJIEHHsI KICIIO/IB3YeTCs KJIFOUeBOH peXKMM paboThl TPaH3UCTOPOB?

<i>- A;</i>
<i>- B;</i>
<i>- C;</i>

<i>- D</i>
B kakoM 13 K/IaCCOB YCUJIEHUS UCTIONB3YeTCsl aKTUBHBIN (JIMHEHHBIN) pEXKUM PaboThI
TPaH3UCTOPOB?

<i>A;</i>
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<i>B;</i>
<i>C;</i>

<i>D</i>
Kako¥i 13 K/1acCoB yCU/IeHHsI UMeeT TeopeTHueCKH HauOObIINI KIizi?

<i>A;</i>
<i>B;</i>
<i>AB;</i>

<i>D</i>
CDI/I]'[pr BaTepBopTa MeeT aMIVIMTYAHO-YaCTOTHYIO XdPAKTE€PUCTUKY THUIIA:

- IAZIKYIO B TIOJIOCE TPOITyCKAHUS U 3a/1€P>KUBAHUS;
- IIQZIKYIO B TI0JIOCE TIPOIYCKAHHUS Y BOJIHUCTYIO B I10JIOCE 3a/lePyKUBAHUS;
- BOJTHUCTYIO B T10JI0CAaX TMPOIYCKaHUs U 3a/lep>KUBaHMUS;

- BOJIHHCTYIO B TIOJIOCE TIPOITyCKAHHS U IIaIKYIO0 B TT0JIOCE 33/IePyKUBAHUS
InUNTAYe CKUM (GUIBTP MMeeT aMIUTUTYIHO-YaCTOTHYIO XapaKTepUCTHKY BU/a:

- NMIaJAKYIO B I10JIOCe TPOITYCKaHWA U 3a[1€P>XKUBAHNSA;
- NIaJAKYHO B I10JIOCE TMPOITYCKAHWA YU BOJTHUCTYHO B IMOJIOCE 3d/1€PKUBAHUS,
- BOJIHUCTYIO B I10JI0CAX TPOITyCKAHUA U 3a[€PKUBAHUSA;

- BOJIHMCTYIO B TI0JIOCe TPOIYCKaHHUS U [VIaIKYI0 B 110JI0CE 33/lePyKUBaHUS
®unbtTp Uebsbiiiera 1-ro posia UIMeeT aMITIMTYAHO-YaCTOTHYH XapaKTepUCTUKY BU/IA:

- IAZIKYI0 B TOJIOCE MPOIYCKAHUSA U 3a/leP’KUBAHNS;
- IMIAZIKYIO B [10JI0Ce TNIPOITyCKAHUS U BOJIHUCTYIO B [10JI0CE 3a/iePKUBAHNUS;
- BO/IHUCTYIO B I10JI0CAaX NPOITyCKaHUA U 3a/leprKUBaHUS;

<strong>- </strong>

BOJIHUCTYIO B I10/10Ce€ MMPOITyCKaHUA U ITIaAKYIO B I10JI0CE 3a/1€P>XKUBAHUSA
CDI/IJ'[pr YeObIiieBa 2-ro TUIa UMEEeT dMIVTUTYJHO-UdCTOTHYIO XapaKTepUCTUKY BH/a:

- IIAZIKYIO B TIOJIOCE TIPOITyCKAHMWS U 3a/IeP>KUBAHUS;
- IJIaZIKYHO0 B T10JIOCE TIPOIYCKaHUS U BOJIHUCTYIO B 110JI0CE 3a/lePyKUBaHUS;
- BOJIHMCTYIO B I0JIOCaX MPOMYCKaHUA U 3a/lep>KUBaHus;

- BOJITHUCTYIO B I10JIOCE MPOMYCKAHUS U ITIaJKYIO B I10JI0CE 3aJep>KUBaHUs
Asgroreneparop Konnwuia 3to:

“UH/YKTHBHasl TPEXTOUKA”;

“eMKOCTHas TPeXTOoukKa”;

“UHAYKTHUBHAsI TPEXTOUKa” C TpaHC(HOPMAaTOPHO# CBSI3bIO;

“UHAYKTHWBHAs TPeXTOUKa” C aBTOTPaHC(HOPMaTOPHOI CBSI3bIO

BOI’lpOCbl OMKpblMO2o munda:

Cxema c oOrieit OZJHO TPaH3UCTOPHOTO YCU/IUTEJISI TIPY PaBHBIX YCIOBUSX
MeeT HauMeHblllee BXOJHOe COTIPOTUB/IEHHE
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(paBHbIe YCIOBUS: OAMH U TOT Ke TPaH3UCTOP U OMHAKOBBIN PEXXHM I10 TOCTOSSHHOMY
TOKY)

OrTpuriatenbHas obparHas cBs3b B ycunutesie (OOC) €ro noaocy
MPOIMYCKaHUsI U K03 GULIMEHT YCUIeHHs TI0 HalPSDKEHUIO
ViHBepTUpYIOLMI ONlepallOHHbIN YCUIUTE/Ib UMEeeT o0paTHy0 CBsI3b
THIA

He vHBePTUDYIOLLMI OMepaL{IOHHbIN YCUTUTE/b UIMeeT OTPHULiaTe/IbHY0 00paTHYIO
CBAA3b

CocTaBHOI TPaH3UCTOP, COCTOSLLIUI U3 IBYX P-N-p U N-p-N TPAH3UCTOPOB, HOCUT
Ha3BaHHUe

TpaH3UCTOpHAs CXeMa, B KOTOPOU KacKa bl C O0IMM SMUTTEPOM U 0011el 6a30i,
BKJTIOUEHbI M0C/1e[I0BAaTe/IbHO Ha3bIBAETCS

[nst pacueta k03(hGULMEHTOB yCU/IEHHs Kackazla, BXOJHOTO U BBIXOJHOTO
COTPOTHBJIEHUH, aMIUTUTY/IHO-YaCTOTHOM XapaKTePUCTHUKH CJTY)KUT SKBHBaIeHTHAsI
cxema mo

[TpUHLMTT 1eCTBYS /1eKTPOMeXaHNUeCKoro (puibTpa 0CHOBAH Ha

sddekre

INepenarouHas ¢yHKLMS OMepaLMOHHOTO YCUIUTe s, HA PUCYHKe, OTIpeJesisieTcst
Kak

Z

gy I

Z,

= o

=
|
CocTaBHOM TPaH3UCTOP, COCTOSLUN U3 JBYX p-N-p WK N-p-N TPaH3UCTOPOB 3TO CXeMa

BOI’lpOCbl 3dKpblmo2o muna:

Kakas 13 cxeMm ycunuterseii Ipy paBHBIX yCI0BUSIX UMeeT HauMeHblIlee BXOZHOe
COTIPOTHB/IEHHE?

(paBHble YCIOBUS: OAMH U TOT Ke TPaH3UCTOP U OJJMHAKOBbIN PeXXHM I10 TOCTOSIHHOMY
TOKY)

- C OOIIMM 3MUTTEPOM;
- C 00IMM 3MUTTEPOM C MOC/Ie/I0BaTeIbHOM OTPULIATeIbHOM 00paTHOM CBSI3bIO 10 TOKY;
- C 00OIIIMM KOJ/IJIEKTOPOM;

<strong> </strong>- ¢ obiieti 6a30i

Kakast u3 cxem ycunureneid MeeT NIPY PaBHBIX YCI0BUAX KO3(h(ULIMEHT yCUIeHuUs 110
HarpsbKeHUI0 MeHbllle eZMHULIbI?

(paBHBIEe YCIOBUSA: OMH U TOT K€ TPaH3UCTOP Y OIMHAKOBBINA PeKUM I10 ITOCTOSTHHOMY
TOKY)

- C ODIUM 3MUTTEPOM;
- ¢ o0irieti 6a3oi;
- C 00IMM KOJIIEKTOPOM;

- C ODIIMM 3MUTTED C MOC/Ie/[0BATeIbHON OTPHUIATETLHON 0O6pPAaTHOM CBSI3BIO MO TOKY

Kakasi u3 cxem ycunureneii UMeeT MPH PaBHBIX YC/IOBUSIX KO3PDULIMEHT YCUIeHUS T10
TOKY MeHblIle eJMHULIBI?
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(paBHbIe YCIOBUS: OAMH U TOT Ke TPaH3UCTOP U OMHAKOBBIN PEXXHM I10 TOCTOSSHHOMY
TOKY)

- C OOIIMM 3MUTTEPOM;
- C OOIMM KOJIIEKTOPOM;
- ¢ obirieti 6a30ii;

- C OOIIMM 3MUTTEP C MapasiiebHON OTpHUIaTeIbHOM 00paTHOM CBA3BIO TI0 TOKY
Kakast u3 cxem ycunuTesield UMeeT TPy PaBHBIX YCIOBUAX HaUOO/IbIINN KO3(QOULIUEHT
YCHJ/IEHUS T10 MOLLIHOCTU?

(paBHBIE YCIOBUS: OMH U TOT >Ke TPaH3UCTOP Y OIMHAKOBBIN PeKUM 10 ITOCTOSTHHOMY
TOKY)

- C ODILUM 3MUTTEPOM;
- C OOIIMM KOJIJIEKTOPOM;
- ¢ o0rrieti 6a3oi;

- C OOIIMM SMUTTEPOM U C TOC/Ie/I0BAaTETbHOM OTPUIIATeILHON 00PAaTHOM CBA3BIO MO
TOKY

Kakasi 13 cxem ycunuresieil IMeeT IPU PaBHBIX yCIOBUSIX HAWMeHbIIIee BBIXOZHOe
COIPOTUBJ/IEHUE?

(paBHbIe yCIOBUS: OAMH U TOT JKe TPAH3UCTOP U OJJMHAaKOBbIM PE)XUM KacKaza 110
MOCTOSIHHOMY TOKY)

- C OOIIMM 3MUTTEPOM;
- ¢ obrieti 6a3oi;
<strong>- ¢ 00II[UM KOJUIEKTOPOM;</strong>

- C OOIIMM 3MUTTEPOM C Tapasiie/IbHOW OTPHULIATeIbHOM 00PATHOM CBSA3BIO 10 TOKY
Kakast U3 CcxeM yCuInTesieil MeeT MPH PaBHBIX YCIOBUSIX HaUOOJIbIlIee BBIXOAHOE
COTIPOTHBJIEHHE?

(paBHBIe YCIOBUSA: OfMH U TOT >Ke TPAH3UCTOP Y OIMHAKOBBIN PEKUM I10 ITOCTOSTHHOMY
TOKY)

- C ODLUM 3MHUTTEPOM;
- ¢ o0rrieti 6a3oi;
- C O0OIMM 3MUTTEPOM U OTPHULIATEIbHON 00paTHOM CBSI3bI0 TI0 HAMPSHKEHHMIO;

- C ODIIUM KOJIJIEKTOPOM
B 5MUTTepHOM NOBTOpPHUTE/IE IMEeT MeCTO:

- Toc/iejoBaTe/IbHas OTPHIaTe/IbHast 06paTHast CBs3b 110 HAIPSHKEHHIO;
- TapasiiesibHas OTpUIlaTe/TbHas 0OpaTHast CBS3b M0 HAMPSKEHUIO;
- TI0CJIe/ioBaTe/IbHas OTpHLIaTebHas o6paTHasi CBsI3b 110 TOKY;

- MOJIOXKUTE/IbHast 0OpaTHast CBA3b 0 TOKY
[ToBTOpUTENIEM TOKA SIBIsIETCS CXema (KackKa[)

- cxeMa C OOIIMM KOJI/IEKTOPOM;
- cxema C 00IIM 3MHUTTEpPOM;

- cxeMa c o0irieit 6a30i;
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- cxeMa G dhepeHIHabHOTO YCUTATEIS
Ne 9 Ycunvresib OCTOSTHHOTO TOKa C Tipeobpa3oBaHyeM TpeJjHa3HaueH J/1s yCTpaHeH st

- caMOBO30Y>)KIeHHUS YCUTUTEJIS;
- mpetica Hys;
- 3(pdexra Muinepa;

- HeJIMHeHBIX UCKa)KeHUH
Ne 10 ITpuHIUn IefCTBYSA 3/IEKTPOMEXaHUUeCcKOTo (DHIBTPAa OCHOBAH Ha

- MPSAIMOM M 00paTHOM Mbe303¢hdeKTe;
- 3(pdexTe Xomna;
- MarHUTOCTPUKI[MOHHOM 3(dekTe;

- 3ddekTe 3MeKTPUUECKOTO Pe30HaHCa
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