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®OHJ OHEHOYHBIX CPEJACTB
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(HampaBieHHOCTH (TpoduITbE) 00pa30BaTEIBHON MPOTPAMMEI)
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1. Ha3navenue (poH/1a OLEHOYHBIX CPEACTB

1.1. Heabro cozmanus POC qucCUTUIMHBI D1eKmpomexHuKka u 21eKmpoHUuKd
SIBIIIETCSl YCTAHOBJICHHE COOTBETCTBHUS YUEOHBIX JOCTWKEHHUH 3aIlIAHUPOBAHHBIM pe3yJbTaTam
oOydeHHus W TpeOOBaHHUSIM OCHOBHOH mMpodeccCHOHATFHON 00pa3oBaTENbHONH MPOTPaMMBL,
pabodeii mporpamMmbl JUCIUILTHHEL.

1.2. ®OC pa3paboTaH Ha OCHOBAHUH HOPMATHUBHBIX IOKYMEHTOB:

- (QenepampbHOTO TOCYJAapCTBEHHOTO  0Opa30BaTEIBHOTO  CTAaHJAApTa  BBICIIETrO
00pa30BaHUS 110 HAIPABJICHUIO MOATOTOBKHU 44.03.01 Iledazocuueckoe obpazosanue;

- 00pa3oBaTeIbHONM MPOTPAaMMBI BBICIIETO OOpa30BaHUs 1O HAIMPABICHUIO TMOJITOTOBKH
44.03.01 Iledacocuueckoe obpasosanue, HanpasieHHocms (npoghunw) Texnonoeus ¢ ocnosamu
npeonpuHumamenbcmea (yposensv bakaiaspuama);

- Ilonoxenust o popmupoBanuu (GoHAA OINEHOYHBIX CPEACTB I TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH, MPOMEKYTOYHON M UTOTOBOHM aTTecTalluy OOydYaroImuXxcs Mo 00pa3oBaTEIbHBIM
porpaMMaM BBICIIIETO OOpa30BaHUs MporpaMmaM OakaiaBpuara, IporpaMMaM CIICIHATNTETa,
mporpaMMaM MAarucTparypbl, TporpaMmaM TOJTOTOBKM HAay4YHO-TIEJarorHueckKuX KaJapoB B
acmupaHnType B (eaepaibHOM TOCYJApCTBEHHOM OODKETHOM OOpa30BATEIILHOM YUPEKJICHUU
BhICIIETO0 00pa3oBanusi «KpacHOAPCKUI TOCYAapCTBEHHBINM IMEAArOrHueCcKril yHHBEPCUTET
uM. B.I1. ActadneBay.

2. IlepedeHb KoMIEeTEHIUIH, MOTIeKAINX GOPMHUPOBAHUIO B PAMKAX 1M CUMILIUHBI

2.1. IlepeyeHb KOMHIeTeHUUi, (OPMUPYEMBIX B IIPOLIECCE U3YUECHUS TUCHUIUIMHBL:

[1IK-1: CrnocobOeH ocBavBaTh M HCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS U MPAKTHUECKHE
YMEHHUS U HaBBIKU B IPEAMETHON 00JIaCTH MpU peUIeHUH NpodecCHOHANIBHBIX 3a/1a4;

[IK-2: CriocobeH oCcyIecTBIATh MPOSKTHYIO ACSITEIBHOCTD MPU CO3JaHUH TTPEIMETHOMN
Cpebl.

2.2. OueHOYHBbIE CPEICTBA

KOMHCTCHHI/IS[ I[I/ICHI/IHJ'II/IHLI, MPaKTHKH, Tun KOHTPOJIA OHCHO‘-IHO@
yUACTBYIOLIHE B cpenctBo/ KNIMer
(dbopmMupoBaHUU
KOMITETEHLIUU
Howmep Popma
[IK-1: [IpousBoacTBeHHas TEKYLIUU 5.1 |Pemenue
CnocoOeH ocBauBaTh H|MpaKTUKa KOHTPOJIb pacueTHBIX
UCIIOJIb30BATh Hayuno-uccnenoBarenbckas 3a/a4u
TEOpeTHYeCcKue 3HaHus u|padoTra TEKyLUI 5.2 |BeinmonHeHue
IpaKTUYECKHE yMEHUs H|YdeOHas MmpakTUKa KOHTPOJTh 1ab0opaTOpHbBIX
HaBbIKM B TmpeaMeTHoH |IIpou3BoacTBeHHas pabor
o0JacTu TpU pelICHUH|IPaKTUKA npoMexyroynas | 5.3 |3auer
HpO(bCCCI/IOHaHI)HBIX IlogroroBka K caade u caada aTTecTalnusa
3aaa4 roCyJJapCTBEHHOI'O SK3aMEHa
Brinonnenue u 3aniura
BBIITYCKHOU

KBaJTU(HUKAITMOHHONW PaOOTHI
DIIEKTPOTEXHUKA U
JJIEKTPOHHUKA

MexaTtpoHuka u
pPOOOTOTEXHHUKA

OcHOBBI
TEeXHOIPeANPUHIMATEILCTBA
MeTtonuka o0y4eHus u
BOCIIUTAHUS 110 PO HIISIM




TexHomorus u
JomnonaurensHoe
obpa3oBaHue
O3HakoOMHUTEIbHAS TTPAKTUKA
Ilenaroruueckasi mpakTUKa
O3HakoMHUTEIIbHAS
relarornyeckas mpaKkTuKa
IIpousBoaCcTBEHHAS
MpaKTHUKa

JloTIOTHUTENTbHBIE TJ1aBbI
AIEKTPOTEXHUKUA U
AICKTPOHUKH

TexHoJIOruu MajIoro
Ou3Heca

Bricmias maremaTnka
OCHOBBI MPOTPaMMHPOBAHHS
POOOTOTEXHUYESCKHX CHCTEM
Hayuno-uccnenoBarenbckas
pabora (moaydeHue
MEePBUYHBIX HABBIKOB
Hay4YHO-HCCJIeA0BATEIIHCKOMN
paboTe ¥ IPOCKTHOM
JESATEIILHOCTH)

YuebHasi mpakTHKa

TTIK-2: Cnocoben TEKYIIUN 5.1 |Pemenue

OCYIIECTBIISITh KOHTPOJIb pacyeTHBIX

MIPOCKTHYIO 33724

JCSATEIHLHOCTD npu TEKYIIUH 5.2 |Bruimonnenue

CO3JaHUM  TIPEAMETHOMU KOHTPOJTh 71a00paTOPHBIX

Cpenb pabor
npomMexxyrounas | 5.3 |[3auer
aTTeCTaIns

3. @oH/1 OLIEHOYHBIX CPEJICTB AJI MPOMEKYTOUHOH aTTecTaAlun
3.1. DoHIBI OLIEHOYHBIX CPEJICTB BKIIIOYAIOT: Bonpocwl K 3auemy.
3.2. OueHouHbIE CPE/ICTBA

3.2.1. Ouenounoe

cpeacTBo Bonpocul k 3auemy.

Kputepuu olieHHBaHuUs 10 OLEHOYHOMY CPeICTBY Bonpocel k 3auemy

dopmupyeMble Bricoknii ypoBeHb [IponBUHYTHIN YPOBEHB ba3oBbIil ypoBeHB
KOMIIETeHITUU c(OpMHPOBAaHHOCTH c(hopMHPOBAHHOCTH c(hopMHPOBAHHOCTHU
KOMIIETEHIIN I KOMITIETEHIINHI KOMIIETEHITHI
(87-100 6annoB) (73-86 6anoB) (60-72 6amoB)
OTJIMYHO XOpOIIIO YIOBJIETBOPUTEIHHO
(3a4T€HO) (3aureno) (3auT€eHO)
IK-1; TTIK-2 OTBeT Ha BOIPOC OtBeT Ha Borpoc|OTBeT Ha BOIPOC B
TIOJTHBIIA, YIOBJIETBOPSET yoKe|11eJIOM MpaBUIbHBIN, HO
HpABIILHAIH, :azgiggzlnhfm HO €CTh I(I)f)qel\;mgn FOTCS
HOKaBBIBael;, o HIG)TO‘-IHOCTI/I ’ B HOIIJ’I)HTBLIH,?/I{VIGIOT MECTO
obyHaromuHics M3JI0KCHUHT (hakToB,|3aTPyIHCHHS B
HIPaBUJIBHO 1 OIIpPeJIeICHUH TOHSATHIA,| cCAMOCTOSTEILHOM




HCUEPIIBAIOIIE 00BSICHEHU U O00BSICHEHU U
pacKpbIBaeT B3auMocBs3ell. OaHaKo,|B3aMMOCBS3EH,
conepKaHHe O0yJarIIHUACST ~ MOXKET|HEeTOCIIeJ0BaTEIHLHO
JIETKO YCTPaHUTh| U3JIaraeTcsi MaTepua
BOTpOCa,
HETOYHOCTH 1o
KOHKPETU3UPYCT JIOTIOTHUTEIIEHBIM "
ero  (hakTuIecKum HABOJSAIIMM  BOMPOCAM
MaTCpHaJIOM. IpEeIIogaBaTeJis.

* Menee 60 6anminoB — KOMITETeHIIUS HE chopMUpOBaHa.

4. ®OoH/1 OLIEHOYHBIX CPE/ICTB /15l TEKYIIEr0 KOHTPOJISl yCIeBaeMOCTH
4.1. ®oHabI OIIEHOYHBIX CPEACTB BKIIOYAIOT: [Ipumephsie pacuemusie 3a0aqu, Ilepeuens
nabopamopHulx pabom (B COOTBETCTBUU C TEXHOJIOTHYECKON KapTOW PEUTHHTa TUCIUATITMHBI

PaGoueit mporpaMMbl TUCIUTIITNHBI).

4.2.1. Kpurepuu OIGHMBAHUS TO OICHOYHOMY CPEACTBY I[Ipumephvle pacuemmbie

3a0ayu

Kputepuu oriennBanus

KomnyecTBo 6aimioB (BKIa B
pEUTHHT)

OOyyaroIIMiics BEpHO PEIINI PACUETHYIO 33/1a4y; BBITTOJTHUI
IIPOBEPKY 3aJIa4M B IIOJHOM 00BbEME C COOJIIOICHUEM
HEOOXOINMOM II0CIIEI0BATEIBHOCTH IEHCTBUI

2

OOyuyaroImuMcs BBITIOJIHECHBI TPEOOBaHMS, OIIMCAHHBIC BBIIIIC,
HO OBLTO JOIMYIIEHO ABa-TPH HEJI0YETa MM HE 00JIee OJHOM
Herpy0oii ommuOKY U OTHOTO HEeJI0YeTa

OOyuaroniumcs pacyeTHAs 3aa9a He pelIeHa WIn Ipu
pelIeHny ObUIO JOMYIIEHO 00Jiee IBYX-TPeX HEeJI0UETOB HIIH
0JiHa 1 0oJiee TpyObIX OITHOOK

MakcumalibHbIN Oall 32 BCIO TUCITUIUINHY

4.2.2. Kpurepun OIGHMBaHHUS TIO OLIEHOYHOMY CpeICTBY I[lepeuenv nabopamopuulx

pabom

Kpurtepuu oriennBanus

KomnyecTBo 6aiioB (BKIa B
pEUTHHT)

OOyuaroniuiicss BEpHO  pemWI  TBOPYECKYI  3ajady;
BBITIOJTHIII TIPOBEPKY 3a/lauydl U paboTy B MOJHOM 00BEME C
CcOOII0IeHuEM HE00X0INMOKI [I0CJIEIOBATEILHOCTH
NPOBE/ICHUSI ONBITOB U HW3MEPECHUH; CaMOCTOATEIBHO H
palMoHaNbHO  BBIOpAT ®W  TMOATOTOBMJ  JIJIsSL  OMBITA
HEO0OXOMMOe obopyaoBaHue (cobpan cXeMy
MOJICIIMPOBAHUS), BCE OIBITHI MPOBEI B YCIOBHSX U
pexkuMax, O00eCleUnBAIOMNX IOTyYeHUE pe3ylIbTaTOB U
BBIBOJIOB C HaWOOJBIIEH TOYHOCTBIO; B TIPEJICTABICHHOM
OTYETEe TPABWIBHO W aKKypaTHO BBIMOJIHUJI BCE 3aIlUCH,
TaOJUIBI, PUCYHKU, YCPTEKHU, TpadUKd, BBHIYUCICHUS H
CIelilal  BBIBOJABI,  MPABWIBHO  BBINIOJHWI  aHAJIN3
MOTPEUTHOCTe W OOBSICHHI PAaCXOXKICHUS C TEOPHEH;
cobmronan TpeboBaHusl 6€30MACHOCTHU TPyia

3

OOy4JaronIMMcs BBITTOJIHEHBI TPEOOBaHMSI, ONTUCAHHBIC BHIIIIE,
HO OMNBIT TMPOBOJMIICS B YCIIOBUSAX, HE 00ECIEeUYHBAIOIIMX
JIOCTATOYHOH TOYHOCTH HM3MEPEHUH, WU OBLIO JOIYIIECHO
JIBA-TPHU HEJIOYETa, WK He 0osiee 0JIHOM HErpyOoi OIMOKH U




OJHOI'O HEA0YCTA

OOyuyaromumMcsi TBOpYECKas 3ajada pelicHa HE MOJHOCTBIO
Wi paboTa BBITOJIHCGHA HE IIOJHOCTBIO, HO 00BeM
BBITIOJIHCHHOM YacTH TaKOB, YTO IIO3BOJISACT ITOJYYUTh
MpPaBUIbHBIC PE3YJIBTATBl W BBIBOJABI, WIM €CIH B XOJIC
MPOBEJICHUS ONbITAa ¥ HM3MCPCHHWH OBUTM  JIOMYIICHBI
CICAYIOIINE OIIUOKHU: OIBIT IMIPOBOJUJICSA B HEPAIIMOHAILHBIX
YCJIOBHSIX, 4YTO TPHBEJIO K IOJIYYCHHUIO PE3YyJIBTaTOB C
OOJIBIIIEH TOTPEIIHOCTHIO, WM B OTYETE OBUIM JOIMYIICHBI B
o0IIei CI0XKHOCTH He OoJyiee IBYyX OMMOOK (B 3ammcsx
€JIMHUII, U3MEPEHUSAX, B BBIYUCICHUAX, rpadukax, Tadaumax,
CXeMax, aHajgu3e TMOTpemrHocTed W T. [1.), He
NPUHIMIHAILHOTO I JIaHHOW pPaboThl XapakTepa, HO
MOBJIMSBIINX HA PE3YJIBTAT BBITOJIHCHUS, WM HE BBHIIOJHCH
COBCEM WJIM BBIITOJIHCH HEBEPHO aHAJIM3 TIOTPENTHOCTEH WIIH
HE OOBICHEHBI pACXOXJCHUS C Teopued win pabora
BBIITOJIHEHA HE MOJIHOCTBIO, OJHAKO OO0BEM BBHIIOJIHCHHOM
YaCTH TaKOB, YTO TIO3BOJIACT TMOJYYUTH TPAaBUJILHBIC
pe3yJbTaThl M BBIBOJBI 1O OCHOBHBIM, MPHHIIUITHAIBHO
B2)KHBIM 33/1a4aM pabOThI.

OOyuaromumcsi TBOpUYECKas 3a7avya HE PEIIeHa WM pelleHa
HE ITOJIHOCTBIO MJIM paboTa He BBIIIOJIHCHA MJIM BBITIOJIHCHA HE
MMOJTHOCTBIO, M OOBEM BBITTOJHEHHOW dYacTH padOThI HE
MO3BOJISICT CJIeNIaTh TPABUJIBHBIX BBIBOJOB, WJIM OIIBITHI,
U3MEPCHUS, BBIYHMCICHUS, HAOJIOJACHUS ITPOU3BOJIUIIUCH
HEIMPABHJIBHO MJIA B X0Ji¢ pabOThI U B OTUETE OOHAPYKHIIUCH
B COBOKYMHOCTH BCE HEJOCTAaTKH, OTMEYCHHBIC B
MpeJIbLAYIIEM TYHKTE

MaxkcuManbHbIH 011 3a Bee 14 pador
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5.  OueHouHble cpeacTBa (KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHUAJIbI)

5.1. IlpumepHbIe pacyeTHbIE 3212491

Ipumep 1

B 3aaHHOI 2J1€KTpUYECKOi cxe-
Me, MMEIOIIEH clleayronue Ima-
pametpel: E= 12 B, Rj= 6 Owm,
Rgz 3 OM, R3 = R4 = W OM, R5 o
4 OwM, paccuuTaTth TOK B BETBHU,
cojiepakanieit R,

Ilpumep 2

B »nekTpuueckod cxeMe, HMMEKIIEH CIEAYIIHE apaMeTpshl:
E1:52B, EQZ 69 B, Rm =1 OM, R02: 2 OM, R3 =35 OM, R4 =2 OM, R5 =6
OwMm, Rg = 3 OmM, paccuuTaTh TOKHU BO BCEX BETBSIX U COCTaBUTh YPAaBHEHUE
OanaHca MOIITHOCTEH.

R4
ap =} [k
E;

R02

A El
[1 ROl D T[z

Ilpumep 3

B 3ajaHHON 3JIEKTPUYCCKOM - i ~ ~
Xene, Meomer Srenyionus ra- [1[ R le A l |f|1R‘1 13‘ R
’

pametpsl: £, =336 B, Ry; = 2 Owm,

E2 =176 B, R02 =1 OM, E3 =30 B, £y E; B
Ry;=2,5 Om, R, = 10 Om, Ry= =7 Ror Ro> Roa |
OM, R3=7,5 Om, Ry= 12 Om, pac- "\h\\\\\ % PP
CUHTATH TOKH BO BCEX BETBSX. S~ 1/,/'
Ilpumep 4

B anekTpudeckoi nenu, UMEILIEH CIEAYOIIUE apameT-
pel: E=36 B,Ry=10OmM, R;=3 Om, R, = R3= R4= 6 OM, onpeieTuTh TOK
B BETBH, COJICpKALICH HEIUHEHHBIA JJIEMEHT, BOJIbT-aMIIEpHAs Xapakre-
PUCTHKA KOTOPOIO 3aaHa rpauyecKu.
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Ilpumep 5

K Ipemjlazﬂomy HCTOTHIIKY IIOOKIKYEHA Ik, IIOKa3aHHad Ha PICYHEES. 3HaveHI

MITHEITHOTO HAMIPSIKEHIA, AaKTHBHBIX, HNHIYKTHBHEIX I €MKOCTHBEIX COTIPOTIIBIEHITT
crenyronmie: Un=220B, Xc1 =10 0M, R2=9 Om, X1.2 =13 OM, XL3 =8 Om

X
*o—i|
1. Onpenenntes QazHEle H JIIHEHHBIEe TOKH 11 3aJaHHOII
CXeMBI COeIHHEHI, a TAaKKe TOK B HelTpalbHOM IIPOBOIIE X, &
'3
IITA CXeMBI «3Be3Oa». 8 GM|:]—
2. OmnpenemnTs AaKTHBHYK) II pPeakTIIBHYID MOIIHOCTIL
MOTpeOaIeMEIe TIETRIO. X,
3. ITocTpoNTE BEKTOPHYIO JHATPAMMY HAIIPAAKEHHII I TOKOB. Co—r Y Y |
N
G
Ilpumep 6

K 1pexdazHoMy HCTOYHHKY MOAKTIONEH HECHMMETPHYHEI TpeXdazHEBIl IpHeMHIIK,
MOKA3aHHEII Ha PICYHKe. 3HadeHIsA JHHEHOTO HAIpsKeHIA, aKTHBHBIX, HHIYKTHBHBEIX H
€MKOCTHBIX COMPOTHBIEHHI MPHEMHHKOB IIPHBEICHE! HIDKE.

Un=220B,R1=250mM, XCc=180mM, XL =28 Om, R2=30 On, R3 =30 Om

1. Ompenemuts (a3HBle 1 IHHEIHBIE TOKH IUIA

3aIJaHHOI CXeMBl COeIITHeHHd, a Takke TOK B

HeITpaIEHOM IIPOBOIE IUIA CXeMEI «3Be3Ia.

OmnpenennTs akTIBHYIO, PEAKTHBHYIO I IIOTHYIO

MOIITHOCTII, TOTpedIgeMble LETEIO.

3. lloctpouts BEKTOPHYIO IIarpaMMy
HAIPSUKEeHHIT H TOKOB.

_Ih..'l

Ilpumep 7



Beramcenmurte TOK [/ 0B Karyllke,
HEOOXONUMBII [UI1 CO3JaHHA 3aJaHHOIO
MarHHTHOro ImoTroka @Oz B BO3IYIIHOM
3a30pe MATHHTHOI eI, I ONpeIeNiTh
MHIYKTHBHOCTh Karymku L. II3BecTHoO,
q10  S,=2500 ™M, Sp=1600 mm?,
[,2=200 MM, [5=600 MM, o=IlMmM,
D5=20-10*B6, w=1000 BHTKOB, MaTepHall
—crans2012.

Ilpumep 8

Dhghexm La (<>) Si
/ v

6blny4i-
GUHUA 7

T — 1
NIRRT
. |

T

THATH

’l In r(wn %\

OmnpenenuTs BeIHMYHNHY MarHUTHOTO Noroka @ B MarHUTHOH IenH U3 Ipumepa 7 IpH
OTCYTCTBHH BO3IYIIIHOT'O 3a30pa U TOKe KaTylIku I, paBHoM 2,2 A.

Ipumep 9

ITocTpOHTh TATOBYIO XapaKTepHCTHKY 3JeKTpoMarHuTa (IapamMeTphl MarHHTHOII IIENH CM.

IpuMep 7) npu Toke Karymku [ = 2,2A.



5.2. llepeyennb J1aboOpaTOPHBIX PadoOT

bl NS

5.

N3ydeHue 31eKTporM3MepUTEIbHBIX TPUOOPOB;

N3ydeHne npocTelmx neneu mocTOSHHOTO TOKa;

W3y4yeHue pa3BeTBICHHBIX LIENIEH TIOCTOSHHOTO TOKA;

W3ydenue auddepeHIupyomux 1 HHTErPUPYIOIIUX JTUHEHHBIX Lenei;
HccnenoBanue mociaeaoBaTeIbHOIO, MApalICIBHOTO U CBSI3aHHBIX KOJIEOATEIIbHBIX

LCR-kOHTYpOB;

6.
7.
8.
9.

10.
11.
12.
13.

N3y4yeHune BoIbTaMIIEPHON XapaKTEPUCTUKH IIOJYTIPOBOJHUKOBOIO IM0/1A;
W3ydeHne XapakTepUCTUK OUTIONSPHOTO TPAH3UCTOPA;

N3yuenne paboThl TPAH3UCTOPHBIX KITFOUCH

N3yuenue ycunurenei;

N3yyeHue 10ruuecKkux 3J1eMEeHTOB;

N3yuenne paboThl TPUITEPOB;

N3ydenue paboThl perucTpoB.

N3yuyenune paboThl CUETUNKOB U CYyMMAaTOPOB.



5.3. Bonipocsl k 3auety

1. OcHOBHBIE NOJOKEHUS W HAlpPABICHUS Pa3BUTUS NIEKTPOTEXHUKU U DJIEKTPOHUKH.
N3obperenue paauo. Dtansl pa3BUTUSA PAJUOTEXHUKH W BBIYMCIUTEIBLHOM TEXHUKHU. PazButue
BBIYHCJIUTEIBHON TEXHUKH B Poccum.

2. JluHeiliHblE SIEKTPUYECKHE LEMHU ITOCTOSHHOTO TOKA: LENU C OJHUM HCTOYHUKOM
NUTAHUS, TapajljieIbHOE COEAUHEHHE, COCAMHEHHE 3BE3J0M U TPEYrOJbHUKOM, pEajbHbIE
MCTOYHUKH NUTaHUsA, 3aKOH OMa JJIs MACCUBHOIO y4YacTKa LENH, MOLIHOCTH 3JIEKTPUYECKOIO
TOKA, PHEpPreTUUecKuii OanaHc, uenu ¢ AByMs M Oojiee MCTOYHMKAMM MUTaHUS, NEPBbIM 3aKOH
Kupxroda, Bropoit 3akoH Kupxropa MeTon KOHTYPHBIX TOKOB, METOJ MEXIyy3JIOBOTO
HanpskeHUs (METOA ABYX y3JI0B), METOJI SKBUBAJICHTHOTO T€HEPATOpa.

3. HenuHelHble 3JIEKTPUUECKHE LENH IOCTOSHHOIO TOKA, METO/BI pacueTa HEJTMHEHHBIX
NMEKTPUUECKUX  IEeMel  IMOCTOSHHOTO TOKa: rpauyeckuil; aHaJIWTHYecKuil; rpado-
AHAIUTUYECKUI; UTEPAIIMOHHBIN.

4. JluneiiHple ofHO(a3HBIE >JIEKTPUUYECKHE LM CHHYCOUJAIBHOIO TOKa, OCHOBHBIC
BEJIMYMHBI, XapaKTEepU3yIOLUe CHHYCOUAANIbHbIE TOK, HampsbkeHue u OJIC, MraoBeHHOe
3HAYEHUE, JCHCTBYIOUIEE M CpEIHEE 3HAYCHUS CUHYCOMJAIBHBIX TOKOB M HAaIPSDKCHUH,
U300pakeHUEe CHHYCOUJANIBHBIX TOKOB, HampsvkeHud u OJIC KOMIUIEKCHBIMM YHCIAMHU U
BEKTOpPaMH, 3JIEMEHTHI 3JIEKTPUUECKHX IETIeH CHHYCONaIbHOTO TOKA.

5. Pacder HEpa3BETBIEHHON SJIEKTPUYECKOM LENU CHUHYCOMAAIBHOIO TOKA, AHAJIN3
Pa3BETBIICHHBIX WIEKTPUYECKUX LIENIEW CHUHYCOWJAIbHOIO TOKA, MOIHOCTh B JIMHEWHBIX LIEIAX
CHUHYCOUJAJIBHOTO TOKA, PE30HAHCHBIE SIBIICHUS B LETSAX CUHYCOUIAIBHOIO TOKA.

6. Tpexda3zuble NUHEIHBIE NEKTPUUECKUE LENH CUHYCOMIAIbHOIO TOKAa, TpeX(a3Hbli
UCTOYHUK DJIEKTPUUECKOM DJHEPrUM, aHajdu3 NIEKTPUYECKUX LEeNed IpU COSAUHEHUU
Tpex(a3HOro UCTOYHMKA U MPUEMHHUKA IO CXEME «3BE€3/1a» C HYJIEBBIM MPOBOJIOM, COEIMHEHUE
IIPUEMHUKA 110 CXEME «TPEYTONBbHUKY, pacueT U U3MEPEHUE MOIHOCTHU B TpeX(a3HbIX LEIAX.

7. MarauTtHble IIENHU C TOCTOSIHHBIMU MarHUTOABIOKYILMMH CHUJIaMH, HEPA3BETBICHHAS
MarHuTHas LeMb, pacyeT Hepa3BETBIEHHOW MarHUTHOW II€Mb, ONpPEJEJICHUE TSATOBOTO YCUIIHS
JJIEKTPOMArHUTA, Pa3BETBICHHAS MarHUTHAS LIENb.

8. MarHuTHbIe LIeNU C IEPEMEHHBIMA MarHUTOABMXKYIIUMU CHJIAMH, TOTEPU MOLTHOCTU
B ()€pPOMArHUTHOM CEPJCUYHHUKE, YPABHEHHUE AIEKTPHUECKOTO COCTOSIHUS KATYIIKU CO CTAJIBIO.

9. TpanchopMaTopsl: TPUHIMI JCHCTBUS M yYCTPOHMCTBO, PEKHUMBI  PaOOTHI
TpaHchopMaTopa,  HarpyXkeHHbId  TpaHC(OpPMAaTOp,  ONBIT  KOPOTKOTO  3aMBIKaHUS
tpaHcpopmaTopa, KI1JI TpancdopmaTopa, TpexdasHslii TpaHcPopMaTop, aBTOTpaHCHOPMATOPHI,
U3MEpUTENIbHbIN TpaHchopMaTop.

10. Cuctembl aBTOMAaTHKHM M 3aILUTHI AIEKTPUUYECKUX CETEH: 3JIEKTPOMAarHUTHOE pEJIE,
pese MakCUMaJIbHOTO TOKa, TEIUIOBOE pelie.

11. DnexTpuyeckre MalnHBI, NEKTPUYECKUE MAIIMHBI IOCTOSIHHOTO TOKa: YCTPOHCTBO
MallMH TOCTOSIHHOTO TOKA, IPUHLMI JEHCTBUSA MABHUIaTeNsl IOCTOSHHOIO TOKAa, IPUHIMII
JNENCTBUS II€TOYHO-KOJUIEKTOPHOTO y3J1a, OOMOTKHU SIKOpSl, KOMMYyTallus M peakiys sSKops,
peryiupoBaHue uucia OOOpOTOB M pPEBEPCHPOBAHME, YCTPOMCTBO M INPHHLMII AECHCTBUS
reHeparopa IOCTOSIHHOTO TOKa, KJAacCH(HKAIMs MAalluH IMOCTOSHHOIO TOKa MO CrocoOy
BO30Y>KJIE€HUS TJIABHOTO MAarHUTHOI'O ITOJIAL.

12. . Dnexrpuyeckue MalIMHBI IEPEMEHHOTO TOKA, BPAILAIOIIEECS MATHUTHOE II0JIe,
ACUHXPOHHOE M CHHXPOHHOE BpAILEHUE, YCTPOMCTBO ACHUHXPOHHOIO JABHUIaTENsl, MPUHIIMII
JNENCTBUS ACUHXPOHHOIO JIBUTATels, XapaKTepPUCTUKH ACUHXPOHHOIO JBUTaTelss, padouune
xapakrepuctuku ¥ KII/l acHHXpOHHOTO IBUTaTelIsd, CHHXPOHHBIC MAIlIUHBI.

13. DnexTpon3MepuTebHbIE puOOpHI: MarHUTOAIEKTpUYeCcKas CUCTEMA,
ANIEKTPOAMHAMMYECKAsI CHUCTEMA, 3JIEKTPOMAarHUTHas CHCTEMa, TEIJIOBas CUCTEMA; aMIIEpMETD,
BOJITMETP, MHIYKLMOHHBIM CUETUHK, OTPELIHOCTH NPUOOPOB, KJIACC TOYHOCTH.



14. PagoTexHUYECKHEe IETTH U CUTHAJIBI. AHAJIOTOBBIE U ITU(POBBIE CUTHANBI. J[BOWUHBIE
¢ poBsle cUrHaibl. CBsI3b MEXIY KIaCCOM CUTHAja M cUCTeMaMM UX 00paboTku. IIpuHIMIbI
¢ poBoii 00paboTKK cUTrHAIOB. CXeMbl MPeoOpa3oBaHMsI CUTHAJIOB.

15. RC-uenu: auddepeHnupyromas 1 HHTErPUPYIOIIAs ETIH.

16. IlocnenoBatenbHble u napaienbHble LCR-nenu (konebarenbHble LCR-koHTYpA).
Ces3anHble KojeOaTenbHblE KOHTYypa. Pe3oHaHcHble sBieHuss B nemsax. J{oOpoTHOCTh
PE30HAHCHOT'O KOHTYpa.

17. Dnextponnslie npudopsl. Kiaccupukanum 31eKTpoOHHBIX TPUOOPOB.

18. ®uznueckre OCHOBBI MOJIYNPOBOAHUKOBBIX MHpubopoB. IIpoBoguuku. M301sTOpHLI
[TomynmpoBoguuku. CoOCTBEHHasT  AJICKTPONPOBOAHOCTH  IMOJYNPOBOIHUKOB. [IpuMecHas
IEKTPONPOBOAHOCTh  MOJYNPOBOAHUKOB:  JOHOPHBIM  IOJIYIPOBOJHHUK,  aKLENTOPHBIN
noaytnpoBoaHuK. Juddysus u apeiid. Jlernposanue.

19. ®uznueckrie OCHOBBI TOJYIPOBOJHUKOBBIX MPUOOPOB. DU3HWYECKHE TPOIECCHI,
IPOTEKAIOIINE p-N-IIEPEXO/E€ MPU OTCYTCTBMM BHemHero mnois. CTpykTrypa p-n-nepexoja.
[Ipoueccol B p-n-nepexoqe. @U3NUECKUe MPOLECCH], MPOTEKAIOINE P-N-NIEPEXO] IPU HATUUUHU
BHewHero noisis. [IpsiMoe BkitoyeHue p-n-nepexona. BxiroueHuwe p-n-nepexofa B 0OpaTHOM
HanpasieHud. BonbT-amMnepHas xapakTtepuctuka p-n-nepexona (BAX). bapbepHas eMkocTsb p-
n-mepexomga. [IpoGoii  p-n-mepexoma. Bimsame Temmeparypsl Ha  BOJBT-aMIEPHYIO
XapaKTEPUCTUKY P-N-IIEPEX0Aa.

20. IlonynpoBoauukoBbie auozabl. OOmee o0003HauYe€HHWE IUOJOB. BhImpsMuTENbHbIE
JUOJbl.  DKCIUlyaTalliOHHble  mapameTpbl. I[IpuMeHeHHe  BBIIPSIMUTENBHBIX  JUOJIOB.
Crneumansuple  auoapl. CraOuwnutpoH (numon 3eHepa). BosbrammepHas XapaKTepHCTHKA
ctabunurpoHa. OCHOBHbIE TapaMeTPhl CTAOUIUTPOHOB.

21. Tpansuctopsl. bunonspusie Tpan3ucropsl. Cucrema oOo3HaueHui. PDuznueckue
MpoIeccChl B TpaH3WUCTOpe. Bombpr-ammepHble XapakTepucTUKH TpaHsuctopa (BAX).
KonnekropHnas xapakrepuctuka. Bxognas xapakrepuctuka. BAX cxemsl o6muit smuttep (00).
[Tapamerpsl Tpansucropa. MHepuuoHHble CBOMCTBa TpaH3ucropoB. IIlymsl TpaH3ucTopa.
[IpenenbHble peXUMbI pabOTHI TPAH3UCTOPA.

22. IloneBbie Tpan3uctopbl. Kraccuduxanus moneBbix TpaHzuctopoB. CHcTema
0003HaYeHWI TMOJNIEBBIX TpaH3UCTOPOB. IlpuHmmm pabotel moneBoro Tpamzucropa (IIT).
Crpykrypa IIT ¢ ynpasnstomuMm p-n-nepexogom. BonbT-ammnepHbie xapaktepuctuku [1T.
IMapamerpsr IIT. IloneBsie M/III-Tpan3uctopsl (C HW30JMPOBaHHBIM 3arBopoMm). MJIIT
TPAH3UCTOpP CO BCTPOCHHBIM KaHaioM. M/III TpaH3ucTOpsl ¢ MHAYLMPOBAHHBIM KaHAJIOM.
CTOK03aTBOPHBIE XapaAKTEPUCTUKHU TOJIEBBIX TPAH3UCTOPOB PA3IMYHOIO THIIA.

23. Yeunutenu. OOmas CTpyKTypHas cxema ycuiurens. [lapaMeTpbl ycHIUTeNs.
AMIUIMTYHas XapakTEepUCTUKa ycCWMTeNs. TpaH3UCTOpHbIE OJHOKACKAJHBIE  YCUIUTEIU.
Bxitouenne TpaH3UCTOpa B CXE€MYy YCHJIMTENIBHOTO Kackajaa. Pexum paboThl TpaH3UCTOpA.
Huddepennmansuple  ycmmtemd. OnepanuonHHbsle  ycuwnutenud. Cucrema  0003Ha4YeHH.
Hewunnseprupyromuii ycunmmrens. IHBEpTUPYIOMIUN yCUIIUTENb.

24. T'eneparopbl cUTHajOB. IleHepaTop TrapMOHMYECKMX KojiebaHud. ['eHeparop
Kosie0aHui MPsIMOYTOJIbHOM (hOPMBI (aBTOKOJIEOATENbHBIN MyIBTUBUOPATOP.

25. OnekTtpoHHble Kimoud. [luomHele kmoun. Tpansucropuble kmoud. Kimroun Ha
OMMONIAPHBIX  TpaH3ucTopax. MuBeprupyrommii  kmou  (uHBeprop).  Ilepemarounas
XapaKTepUCTUKa. BpeMeHHbIE XapaKTepUCTUKH Kiltoua. Kilroun Ha yHUIIOJIAPHBIX TPaH3UCTOpax.

26. UnTterpanbHble MUKpocxeMbl. Kitaccuukaum HHTETpaTbHBIX MUKPOCXEM.

27. Peamuzanust 6a3zoBbix joruueckux ¢ynkuumi (M, WJIN, HE, Uckmouarommue NIIN).
Cepun unterpanbubix cxem: TJI-noruka, TTJI-noruka, CJI-noruka. Jloruueckue 31eMeHThI
Ha MOII (MII) — Tpan3ucropax, KMOII-noruka.

28. Tpurrepsl: RS-tpurrep, D-tpurrep, T-tpurrep, JK-Tpurrep — Ha3HaueHUE, CXEMBbI,
TaOJIUIBl UCTUHHOCTH, 0003HAUYEHHUS.



29. V3ab1, OJIOKM U YCTpOMCTBA HHU(PpPOBasi MUKPOIIEKTPOHUKHU: PETUCTPHI, CUCTUUKH,
mudpaTtopsl, e PaTOPhl, MyJIbTUILIEKCOPHI, IEMYIBTUILIEKCOPBI, CYMMAaTOPBI, apr(hMETHKO-
JIOTUYECKOE YCTPOMCTBO — Ha3HAUCHUE, CXEMBI, TAOIUIBI UICTUHHOCTH, 0003HAUCHMUSI.

30. Muxkpornporeccopbl. Knaccudukammu wmukpomnporeccopoB. CTpyKTypHas cxema
MHUKpPOIIPOLIECCOPA.



