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1 He.ﬂl/l H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

JuctumimHa « DIeKTPOTEXHUKA U AJIEKTPOHHUKA» HMeeT LeJbio chopMupoBaTh y 00yyaro-
mxest odmenpodeccuonanbayo OIIK-1 kommereHuio B coorBercTBuU ¢ TpeboBanusimu OI'OC
BO no nanpaBnenuto nmoaroroBku 6akanaBpoB 15.03.04 «ABTomaTtu3anus TEXHOJIOTHYECKUX MPO-
I[ECCOB M TIPOU3BOICTB» C YYETOM HANPaBICHHOCTH 0aKalaBPCKOW MPOTrpamMMbl — « ABTOMATHU3AIIHS
TEXHOJIOTUYECKHUX MPOLECCOB U MIPOU3BOJCTBY.

CTyAeHThI OTY4YatoT HABBIKH:

— pacyera JJCKTPUYECKUX LIENEeH MOCTOSHHOIO M IEPEMEHHOIO TOKOB, 3JIEKTPOHHBIX
YCTPOMCTB;

— TPOBEJICHUS IKCIEPUMEHTAIbHBIX HCCIEAOBAaHUN 3JIEKTPOMArHUTHBIX SIBJICHUM, UMEIO-
IIMX MECTO B AJIEKTPOTEXHUUYECKHUX LEMAX U AIEKTPOHHBIX YCTPOICTBAX;

— BJIQJICHUS] METOJIaMH OIEHKH TOYHOCTH U PUMEHUMOCTHU MOJTYYEHHBIX PE3yIbTaTOB;

— BBIOOpA DNIEKTPOTEXHUUECKHUX U 3JIEKTPOHHBIX YCTPOUCTB IO 33/1aHHBIM 3aKa3UMKOM Ta-
pameTpam;

— 0€e30IacHOM KCITyaTaluy 3JIEKTPOTEXHUUECKOT0 U 3JIEKTPOHHOTO 000pYI0BaHMS.

3agaum 0CBOEHUS TUCHUIIMHBI:

— YCBOEHUE OCHOBHBIX NMOHSATUH M 3aKOHOB 3JIEKTPOTEXHHKU W 3JIEKTPOHUKH, OBJIAJACHUE
OCHOBHBIMH METOJaMU aHAJIN3a JIEKTPOTEXHUYECKUX U AIEKTPOHHBIX YCTPOUCTB;

— (QopMHupoBaHUE y CTYJIEHTOB HAyYHOTO MBIIUICHHS, MPABHJILHOTO MOHUMAHUS TPaHUIL
MPUMEHUMOCTH PA3JUYHBIX 3aKOHOB, TEOPUH, BIAJICHUS METOJAMU OLEHKUA CTENEHU JOCTOBEPHO-
CTU PE3YJbTATOB, ITOJIYYEHHBIX C [IOMOIIBIO AKCIEPUMEHTAIBHBIX U MaTEMaTHYECKUX METOJIOB HC-
CJIEAOBAHUS HA MOAEIISIX JIEKTPOTEXHUYECKUX U DJIEKTPOHHBIX YCTPOICTB;

— CO3[IJaHUE y CTYJIEHTOB JOCTATOYHOM MOJATOTOBKU B OOJIACTH ANEKTPOTEXHUKH U JIEKTPO-
HUKH, KOTOpast MO3BOJIUT B JAIbHEHIIIEM OCYIIECTBUTDH CHEIMATN3AINIO IO BEIOpAHHOMY TTPOQHITIO
Y HANPABJIEHUIO TTOATOTOBKHU.

Crnenuduka Kypca yYuTHIBA€T 0COOCHHOCTH MH(POPMALIMOHHBIX TEXHOJIOTUHN JJIS1 CTY/IE€HTOB C
OTpaHMYEHHBIMA BO3MOKHOCTSIMHM 3]10pOBbs. [IpenojsaBaHue JaHHOrO Kypca HMPOUCXOAMUT C HC-
II0JIb30BAHUEM AJANITUPOBAHHON KOMIIBIOTEPHON TEXHUKHU.

O0bexkTaMu NMpoecCHOHAIBLHON /eATEJIbLHOCTH B paMKax M3y4yaeMOW IAUCLUMILIUHBI (MO-
TyJIs1) SIBJISIFOTCSI:

— o0opyoBaHue JJi1 aBTOMaTH3al[UH, YIPABIECHUS, KOHTPOJIS, JUAarHOCTUPOBAHMS, UCIIbITA-
HUI B OCHOBHOM U BCIIOMOTaTE€JIbHOM MAaIIMHOCTPOUTEIBHBIX IPOU3BOJICTBAX;

— CIIOCOOBI M CpPeNICTBA MPOEKTUPOBAHUS, U3TOTOBJICHMUS, OTIAAKH, IKCIUTyaTalluK BbIIIE YKa-
3aHHOTO 000PYIOBaHHUS;

— CHUCTEMbl aBTOMAaTH3aIllU{ TPOU3BOJICTB U TEXHOJIOTMYECKUX MIPOLECCOB U3rOTOBJIEHHUS MPO-
IOYKIHAU Pa3IMYHOTrO CIIYy>KEOHOTO0 Ha3HAUEHUS, YIPABJICHUS €€ )KU3HEHHBIM IIMKIIOM U KaueCTBOM,
KOHTPOJIsI, TUaTHOCTHKYU M UCTIBITAHUN; HOPMaTUBHAS JTOKYMEHTAIHSI.

2 MecTo nucuuminHbl B cTpykrype OITOIT

JucuuruinHa «3NeKTpoTeXHUKa U aekTpoHukay b1.0.18 oTHOcHTCa K 00s13aTebHON YacTH
o0pa30BaTeNbHOM MPOrpaMMBl.
Jucuunnuna npenogaercs B V cemectpe |1 xypca.
[Tpuctynas K U3y4eHUIO TUCIHMIUIHHBI «DJEKTPOTEXHUKA U 3JIEKTPOHHUKA», CTYICHT MMEET
3HaHUS ¥ HAaBBIKU MO AucHUIUIMHAM: «Dusukay, «MatemaTnueckuil aHanusy, «JIunelinas anredpa

1 aHAJIUTUYCCKast TCOMCTPUS, ((I/IH)KCHepHaH " KOMIIBIOTCPHAA rpa(bm(a».



3 [lnanupyemble pe3yJibTaThbl 00yYeHHs N0 JTUCIUIITIUHE

dopMupyemMble KOMNETEHIUH
(k00 u HaumerosaHue)

Nuauxkaropsl
JMOCTHKEHHUS KOMITeTeHIUi
(k00 u popmyrupoexa)

IInanupyemble pe3yJibTaThI
00y4eHMs M0 TUCIUILTHHE

OIIK-1. Cnocoben npumensmo
ecmecmeenHOHAayHbvle U 00-
WeuHdIceHepHvle 3HAHUS, MEemo-
Obl MamemMamu4ecKo2o aHaiu3a
U MOOenuposanuss 8 npogheccuo-
HAbHOU 0estmenabHOC

OIIK-1.2. ®opmynupyeT pelie-
HUE CTaHJapTHBIX Mpodeccuo-
HAJILHBIX 337124 ¢ IPUMECHEHHEM
€CTeCTBCHHOHAYYHBIX U 00-
IICHH)KCHEPHBIX 3HAHUIMA

YMeTh OLleHUBATH ¥ TPOTHO3HPO-
BaTh MPUYHHBI OTKA30B MPOYK-
LIUU TIOJ] BO3JICHCTBUEM Ha HUX
Pa3IUYHBIX 3KCIUTyaTallMOHHBIX
(haxkTopoB.

YMeTh UCTIONTb30BaTh €CTECTBEH-
HOHAYYHBIC M OOIICHHKECHEPHBIC
3HaHMUA B IpoheCCHOHATBHON Jes-
TEJIHOCTH.

4 O0beM TUCHUILIUHBI

O0BeM IUCIUILIMHEI COCTABIAET 5 3aueTHBIX equHMuIl, Bcero 180 akameMuuecKnx 4acos.




5. Coepskanme IUCHUNTHHBI
o4Has dpopma o0yuenust

HaunmenoBaHmue pa3aejioB U TEM
AUCHHUIIIMHBI

Bcero
(akagem.
Yachl)

B TOM YHCIJIC:

KoHTakTHas paboTa (paboTa BO B3aHMMOAEHCTBHH C TIperoaBaTenem)’

Jlexuun

[IpakTrueckue
(cemunapckue)
3aHSTUS

JlaGopatopHsbie
3aHSTHS

KPII

Bcero

CamocTrosiTesibHAS
padora
o0yuaromerocst

V cemecTp

Paszgen 1. Beenenune. I[laccuBHbIE 1 aKTHBHbIE
KOMIIOHEHTBI 3JIEKTPHYECKHUX Leneid. AHAIu3
Henei MoOCTOSTHHOI0 TOKA

Tema 1.1. [TaccuBHBIE U aKTUBHBIE AJIEMEHTHI JJIEK-
TPUYECKUX LENEi.

Tema 1.2. DxBuBaJIeHTHBIE TPEOOPA30BAHKS DIICK-
TPUUYECKHX IIeTiel, 00001eHHbIN 3ak0H OMa, 3aKo-
Hbl Kupxroga. Pacuer HenmMHeHHbIX Heneu.

Tema 1.3. MeToas! pacueTa CIOXKHBIX LIeNeH MocTo-
STHHOTO TOKa (KOHTYPHBIX TOKOB, Y3JIOBBIX HaIps-
KEHUH, SKBUBAJICHTHOTO HCTOYHMKa). bamanc mom-
HOCTEH B LETIAX MTOCTOSTHHOTO TOKA.

Tema 1.4. 3akonsl koMMyTauuu. [lepexoansie mpo-
LIECCHI B AJIEKTPUYECKHX [EISIX MTOCTOSTHHOTO TOKA.

40

20

20

Paspnen 2. Ananu3 ogHO(a3HBIX Leneil nepeMeH-
HOT'0 TOKa

Tema 2.1. [IpeacraBineHne rapMOHHYECKUX HAIPs-
JKEHUI U TOKOB B OAHO(DA3HBIX HETISX.

Tema 2.2. Anamu3 npomeccos B RLC- nemsix oo
(hazHOrO TOKA. Pe30HAHCHI HAIIPSDKCHUH U TOKOB.
Tewma 2.3. bananc MOIIHOCTEH B HEMAX MEPEMEHHOTO
TOKA.

18

18

! Tepeuenn BUIOB yUEOHBIX 3aHATHI yTOYHAETCS B COOTBETCTBHH € YUeGHBIM TLIAHOM.




Pazgen 3. Anayin3 Tpexda3HbIX 1eneii nepemMeH-
HOT'0 TOKa

Tema 3.1. CoenuHeHre HCTOYHHNKA U IPUEMHHKA I10
CXEMeE «3BE31a-3BE30a». 10 2 4 4 10 0
Tema 3.2. CoenuHeHHEe UCTOYHNKA U IPUEMHHKA IO
CXEME «3BE3/1a-TPEYTOIbHUKY.

Tema 3.3. Maruutssle nenu. TpancopMaTopsl.

Pa3gen 4. DieMenTHast 6a3a COBpeMEHHBIX JJIeK-
TPOHHBIX ycTpoiicTB. [IpuHuMn padoTsl, ycTpoii-
CTBO, BOJIbTAMIIEPHBIE XaPAKTEPUCTHKH U
yCJI0BHbIE 0003HAYEeHH s MOJYNPOBOIHHMKOBBIX
3JIEMEHTOB

Tewma 4.1. [TonynpoBOAHUKOBBIE TUOBI.

Tema 4.2. BUNONAPHbIE U MOJIEBbIE TPAH3UCTOPBIL. 18 8 2 8 18 0
Tema 4.3. JIuHUCTOPHI — TUOHBIE (HEYIIPABIISIEMEBIE)
TUPUCTOPHI, TPHHUCTOPHI — TPUOIHBIC YIIPABJIICMbIC
THPUCTOPBHI.

Tema 4.4. @oTO31EKTpUUECKHE U ONTONICKTPOHHBIE
npubopsl. [onynpoBoAHUKOBAsI HHTETPaIbHAS CXe-
ma (1C), rudbpunnas NC.

Pasnen 5 IMoaynpoBoAHNKOBBIE AHAJOTOBbIE
yCTpoiicTBA.
Tema 5.1. Bempsmurenu u criaxuBaromue Gpuib-

TPBHIL.
Tema 5.2. Ctabunm3aTopbl KOMICHCAITHOHHOTO TH-

mna. 57 6 10 10 26 31
Tema 5.3. Ycunurenu 3NeKTpHUECKUX CUTHAJIOB
MIEPEMEHHOTO TOKa.

Tema 5.4. Ycunurenu 3NeKTpUYECKUX CUTHAJIOB
MOCTOSIHHOTO TOoKa. Jluddepennnanpapie U onepa-
IHOHHBIE YCHJINTEIH.

Pazpnen 6. UMnysibcHbIE 3JIEKTPOHHBIE YCTPOH-
CTBA.
Tema 6.1. AHanu3 paboOTHI TPaH3UCTOPA B KIIIOYEBOM

10 6 4 0 10 0
pexxume. Tpurrepsl.
Tema 6.2. ABTOreHEpaToOpHI.
Tema 6.3. IMmysibcHBIE cTaOMIIN3ATOPBI.
ITpoMexxyTouHas aTTecTaius: © dK3aMeH 27° X
HToro no aucumnianHe 180 34 34 34 0 102 51

* . . . .
KPII - uacvl konmaxmmuou pabomel Ha Kypcogylo pabomy (npoekm) no oucyuniume. 4acvl omnocames k 6HeayOumopHoll KOHMAaKmHuol pabome, 8olNOIHAIOMCA 8HEe PACRUCANUS Y4eOHbIX 3aHAMUL NO
Jucyuniune. Ykazvl8aomcs, eciu npedycmompensl y4eOHbIM NiaHOM.

2 Yacel Ha IPOMEKYTOUHYIO aTTECTALMIO (3a4eT, MU dEePEHIMPOBAHHBIN 3a4€T, IK3aMEH U JIP.) YKA3hIBAIOTCS B CITy4ae BBIIENEHHUS UX B y4eOHOM ILIAHE.

7



Coz[epma}me AUCHHUITIMHbI

Paznen 1. BBenenue. IlaccuBHbIe M AKTHBHbIE KOMIIOHEHTBI JIEKTPHUYECKHX LeNeil.
AHaJu3 nenei NOCTOSAHHOIO TOKA

Tema 1.1. IlaccuBHbIe U AKTHBHbBIE JJIEMEHTHI JIeKTPUYecKUX nemneil. Ux xapakrepu-
CTHKH, CXeMHbIe 0003HAYCHMHS.

[TaccuBHBIE 3JIEMEHTBI: PE3UCTOPHI, KATYIIKH MHIYKTUBHOCTH, KOHJIEHCATOPBI; UX KOHCTPYK-
1IUS1, BOJIbTAMIIEpHBIC XapaKTEPUCTUKHU, CTAaHAaPTHBIE 0003HAUCHHSI HA SJICKTPUUYECKUX CXEMaX.

AKTHUBHBIE 3JIEMEHTHL: UACAIbHBIC U PEAJIbHBIE HCTOYHUKH HANPSHKEHHS U TOKA; UX BOJIBTaAM-
IIEpHbIE XAPAKTEPUCTUKH, CTAHJAPTHHIE 0O003HAUEHHUS HA DJIEKTPUUECKUX CXEMaX; HKBHBAJIEHTHOE
npeoOpa3oBaHre UCTOYHUKA TOKa B ucTOUHUK DJIC 1 Hao0O0poT.

[TaccuBHBIE U aKTUBHBIE JBYXIOJIOCHUKUA U YETBIPEXIIOIIOCHUKU. BeTBHU, y3ibl, KOHTYpHI B
INEKTPUUYECKUX CXEMAX.

Tema 1.2. DKBUBaJIeHTHbIE NMPe00pPa30BaHUs JIEKTPHYECKHX leneil, 00001eHHbIH 3a-
kOoH OMma, 3akoHbl Kupxroga. Pacuer HeJiMHelHBIX LeMe.

Pacuer 3KBHBaJIEHTHOI'O CONIPOTUBJIEHUS IIPU MOCIEI0BATENBHOM, HapalIeIbHOM U CMEIlIaH-
HOM COEJMHEHUU PE3UCTOPOB. PacueT MMHEHHBIX AIEKTPUUECKHUX LENel ¢ MOMOIIbI0 0000IIEHHOTO
3akoHa Oma u 3akoHOB Kupxroda, ucnons3oBanne Merona HanoxeHnus. [loctpoeHne noTeHIa b-
HBIX AuarpaMM. Pacuer HeIMHEHHBIX 3JIEKTPUUYECKHUX LIENeil MpU MOCIeA0BaTeIbHOM U Mapajlieib-
HOM COEJIMHEHUU HEJIMHEHMHOCTEN.

Tema 1.3. MeToabl pacuera CJI0KHBIX HeNeil MOCTOSHHOIO0 TOKAa (KOHTYPHBIX TOKOB, y3-
JIOBBIX HaNpPSI’KeHU i, JKBUBAJIEHTHOI0 HCTOYHNKA). Bananc MomHocTel B Hensax MOCTOSHHO-
ro TOKa.

Pacuer pa3BeTBIIEHHBIX LieNIel METOIaMU KOHTYPHBIX TOKOB U y3JI0OBbIX HAIIPSHKEHUM; PaBU-
Jla COCTaBJICHUS ypaBHEHUH, 11€7I€CO00PA3HOCTh BHIOOpA TOTO WM MHOrO MeTona. Mcnonb3oBaHue
ypaBHEHHsI OaJlaHCa MOIITHOCTEH [T TPOBEPKH MPABUILHOCTH PE3YJIbTATOB pacyera.

Brigaua uHAMBUAYATbHBIX 33/IaHUN CTyJIEHTaM Ha KOHTPOIBHYIO paboTy (camocTosTenbHas
paboTa) A pacyera 3JeKTPUUYECKHUX LIeTed MeToAaMH KOHTYPHBIX TOKOB U Y3JIOBBIX HalpsKEHHM
C MPOBEPKON cOOIII0/IeHHs OataHCa MOLTHOCTEH.

Crennguka pacuera CI0XXHBIX IEKTPUUYECKUX LIETIeH METOJOM SKBHBAJIEHTHOTO MCTOYHUKA
(renepartopa).

Tema 1.4. 3akonbl koMmyTanuu. Ilepexonnbie nmpoueccbl B 3JIeKTPUYECKUX LENAX MO-
CTOSTHHOT'O TOKA.

[TepBblii 3aKOH KOMMYTallUU AJIs IENeil MOCTOSHHOTO TOKA, COJIEPKaINX UHAYKTUBHOCTD.
Bropoii 3akoH KOMMyTaluu JUIs LIenel, CoAepKalIiuX eMKOCTh (KOHAEHCaTop).

Omnpenenenne NepexoHOro Npolecca, MaTeMaTUYECKUE BhIPaXKEHUSI U Tpa KU Iepexo-
HBIX IIPOLIECCOB B LEMAX MOCTOSTHHOTO TOKA, COEPKALINX KATYIIKH WHIYKTUBHOCTH WM KOHJEH-
CaTopBbl.

Pa3nes 2. Anann3 oqHo(a3HBIX Heneld NepeMeHHOro ToKa

Tema 2.1. IlpeacraBieHne rapMOHUYECKHX HANIPSAKEHU M TOKOB B OAHO(A3HBIX ILie-
nsx.

AHanuTthueckoe U rpaduueckoe npeacTaBieHue rapMOHUYECKUX HAIMPSHKEHUH U TOKOB, UX
cpeaHee U JeicTBytolee 3HaueHus. M300pakeHne CHHYCOMTAIbHBIX BEJIMYMH C TOMOIIBIO BEK-
TOPHBIX JHarpamm.

Tema 2.2. Ananu3 npoueccoB B RLC- nensix o110 pa3Horo Toka.

WneanbHble U peaqbHble HHAYKTUBHOCTh, KOHJIEHCATOP, PE3UCTOP B IEMH IEPEMEHHOTO TO-
ka. KoMIiekcHbIi MeTo/1 pacueTa Lenei CuHyconaaibHOro Toka. AHanus nporeccos B RL u RC-
IETsIX IEPEMEHHOTO TOKa, TIPH TOCiIeI0BaTebHOM coequHeHnu R, L, C aneMeHTOB.

Pe3oHaHc HanpsyKeHUH U €ro XapaKTEpUCTHUKHU.

Pe3oHaHC TOKOB U €ro 0COOEHHOCTH.

Tema 2.3. bananc MoniHocTell B Hensix NepeMeHHOro ToKa.



AKTHBHas1, pEaKTUBHAs U IOJIHAs MOIIHOCTH B LIENIN IEPEMEHHOT0 TOKA, UX pacueT. bamanc
KOMIUIEKCHBIX MOLUTHOCTEN UCTOYHUKOB U IPUEMHUKOB SHEPTUU.

Pacyer nenei nepeMeHHOro TOKa METOJAMH KOHTYPHBIX TOKOB M Y3JI0BBIX HaIlIPSKCHUN.

DKOHOMUYECKOE 3HauUeHHE K03(PPHULIHEeHTa MOLTHOCTH €85 ¢ U CIIOCOOBI €ro MOBBIIIEHUS Ha
IIPEAIPHUATHSIX.

Pa3nes 3. Anann3 Tpexda3HbIX Hemneil IepeMeHHOr0 TOKa

Tema 3.1. CoenriHeHHEe HCTOYHUKA U IPUEMHHUKA 10 CXeMe «3Be3/1a-3Be3/1a».

OcCHOBHBIE COOTHOUIEHMS JIJIsl TOKOB, HAIPSYKEHUH ¥ MOIIHOCTEHN NPU CUMMETPUYHON U
HECUMMETPUYHOU Harpys3kax. TpexmpoBOgHbIE U YETBIPEXIIPOBOAHBIE coequHenus. MccnenoBanue
HaNpsHKEHUH 1 TOKOB B Harpyske mpu oOpbIBe OHOM U3 (as.

Tema 3.2. CoenriHeHHE HCTOYHUKA U IPUEMHHUKA 10 CXeMe «3Be3/1a-TPeyroJbHUK».

OcCHOBHBIE COOTHOUIEHMS JIJIsl TOKOB, HAPSYKEHUH U MOIIHOCTEH ITPU CUMMETPUYHOM U
HeCUMMETPUYHOH Harpy3kax. CpaBHeHUE (a3HbIX HANPSKEHUH U TOKOB IIPU COEAMHEHUH Harpys-
KM «3BE310M» U «TpeyrojbHUKOMY». MccnenoBanue HarpsKeHUM U TOKOB B Harpy3Ke MpH 0OpbIBe
JMHEWHOTO IPOBOJIA UJIM BBIKIIFOUEHUH HArpy3KH B OHOM U3 ¢as.

Tema 3.3. MaruuTHble Henu. TpanchopmaTopsl.

Ilenu ¢ B3auMHOM MHIYKTUBHOCTBIO. [IpuHImn paboThl 1 BUABI TpaHC(HOPMATOPOB, UX CXe-
Ma 3amenienns. OnpeeneHrne napaMmeTpoB TpaHCHopMaTopa METOIaAMH XOJIOCTOTO X0/1a M KOPOT-
koro 3ambikanus. KII/] u BHewmHsAs Harpy3ka Tpancdopmaropa. TUIbl CEpUHO BBIITyCKaeMbIX
TpaHc(hopMaToOpoOB.

Pa3nen 4. diiemenTHasi 0232 COBPEeMEHHBIX JIEKTPOHHBIX ycTpoiicTB. Ilpununn pado-
Thl, yCTPOICTBO, BOJIbTAMIIEPHbIE XaPAKTEPUCTHUKH M YCJIOBHbIE 0003HaAYeHH MOJIYIIPOBO/-
HHMKOBBIX 3JIEMECHTOB.

Tema 4.1. IloynpoBogHMKOBBIE AUO/bI.

OEeKTPONPOBOAHOCTD NOIYIPOBOJIHUKOB N — THMA, P — TUNA. [IpuHImn paboTel A1Mo0Aa, ero
BOJIbTAMIIEpHAs XapaKTEPUCTUKA, CTATUYECKOE U JMHAMUUYECKOE COIIPOTUBIEHUSI, EMKOCTh. THIIBI
JIMOJOB: BBINPSIMUTENIbHbIE, UMITYJIbCHBIE, CBEPXBBICOKOUYACTOTHBIE, CTAOUIIUTPOHBI U CTAOMCTOPHI,
BapHKallbl, U3JTy4alolUe TUO/IbI.

Pacuer nemneit ¢ noaynpoBOIHUKOBBIMH THOJaMH. PacueT mapaMeTpudeckoro crabuiIn3arTo-
pa (1enu co CTaOMIUTPOHOM).

Tema 4.2. bunoJssipHbie 1 NMoJeBbIe TPAH3UCTOPHI.

[TpunuMn paboThl GUMONSIPHOTO TpaH3KUcTOpa P-N-P 1 N-P-N TUOB. CXEMbI BKIIOYECHMUS,
BXO/IHBIE U BBIXOJIHBIE BOJIBTAMIIEPHBIE XapaKTEPUCTUKH, OCHOBHBIE TAPAMETPhI U CXEMHBIE 000-
3HAYEHUSI.

[TpunIMn paboThl U cXeMa BKJIIOUEHHS MTOJIEBOTO TPAH3UCTOPA € YIPABISAIOIIMM P-N mepe-
XOJIOM, €r0 BBIXOJIHbIE U MI€pelaTOuHbIe BOJIbTaMIIepHble XapakTepucTuku. Ctpykrypa MII mone-
BOT'O TPAH3MCTOPA ¢ MHAYLUPOBAHHBIM U BCTPOEHHBIM KaHAJIAMH, UX TIEPEXOJHBIE U BBIXOIHBIE
BOJIbTAMIIEPHBIE XapaKTEPUCTUKHN, OCHOBHBIE MTAPAMETPhI U CXEMHbIE 0003HAUEHUS.

Tema 4.3. [IuHuCTOPBI — THOAHBIE (HeyNpaBJisieMble) THPUCTOPBI, TPHHUCTOPHI — TPH-
OJHbIE yIpaBJjisieMble TUPHUCTOPBI.

[Tpuniun paboThl, cXxeMa BKIIOUEHHS, BOJIbTaMIIEPHBIE XapaKTEPUCTHUKH, OCHOBHBIE Mapa-
METpHI U YCIOBHbIE 0003HAYEHUS AUHUCTOPA U TPUHUCTOPA.

Tema 4.4. ®oTO03IEKTPHYECKHE H ONTOYIEKTPOHHBIe NpuOopbl. IlonynpoBognnkoBas
uHTerpaiabHas cxema (MC), ruopuanas UC.

[Tpuniun paboTsl, YCIOBHBIE 00O3HAYEHMS, BOJILTAMIIEPHBIE XapaKTEPUCTUKU (POTODIIEK-
TPUYECKHUX IPUOOPOB: GOTOPE3UCTOPOB, (HOTOANOIOB, (HOTOTPAH3UCTOPOB.

OnTosnekTpoHHBIE PHOOPH! (ONTONApPhI), OCOOEHHOCTH UX KOHCTPYKIHUS, 00JacTh mpUMe-
HEHUS.

CrpykTypa moiynpoBOoaHUKOBBIX Ounoisapubix 1 MJII unTerpampubix cxem (MC), ux
(yHKIIMOHATBHAS CII0)KHOCTH M MMPEUMYIIECTBA Mepel HAOOPOM MOJIYIPOBOHUKOBBIX 3JIEMEHTOB.

Crpykrypa rubpuanbix C, ux otnmuue oT moaynpoBoaHUKoBbIx MC, obmacTk npuMeHe-
HUSL.



Pa3znen S IlosrynpoBOAHUKOBbIE AHAJIOTOBbIE YCTPOIiCTBA.

Tema 5.1. BeinpsimuTeu u criiakupampuiue pujabTpsol.

[TpuHIMNMAIBHBIE CXEMBI U XapaKTEPUCTUKU 0IHO(A3HBIX U TPEX(HA3HBIX OAHONOIYIIEPHU-
OJIHBIX U JIBYXIOJIYIIEPUOAHBIX BBIIPSIMUTENEH Ha IOJTYIIPOBOAHUKOBBIX TMO/AX.

Beimpsmutenu Ha TupucTopax. JByXnosynepruoaHoe THPUCTOPHOE YIIPABICHUE MOCTOBOM
CXEMOM IMOJHOTO BBIIPSMUTEIS.

CxeMbl eMKOCTHBIX, UHYKTUBHbIX, KOMOMHUPOBAaHHBIX CITIQ)KUBAIOLINX (QHIIBTPOB U OINpe-
JieTieHHe ToKa3aresei 3(pPEeKTUBHOCTH UX pabOTHI.

Tema 5.2. CTaduau3aTopsbl.

Knaccugukanus, coctaB 1 OCHOBHBIE TapaMeTPbl HCTOYHUKOB BTOPHUYHOTO SJIEKTPOIHUTA-
HUS, UX OCHOBHBIE 3JICKTPUYECKHE ITapaMETPBhI.

KommnencanonHble cTabUIn3aToOphl HAPSDKEHHS U IpeoOpa30BaTeNiu MOCTOSHHOTO TOKA B
TepeMEHHBIN (HHBEPTOPHI).

Tema 5.3. Ycenaureau 3JIeKTPHYECKHX CUTHAJIOB IIePEeMEHHOI0 TOKA.

Knaccugukaius 1 0CHOBHbIE XapaKTEPUCTUKH YCHIIUTENEH 371eKTPUUECKUX CUTHANOB. Tu-
MOBbIE (PYHKLMOHAJIbHBIE KaCKa bl OJIYIIPOBOJHUKOBOIO YCUIUTEIIS.

Ananu3 paboThl yCUIIUTEIBHOIO Kacka/ia Ha OMIIOIIPHOM TPaH3UCTOPE, KJIACCHl YCUIICHUS
YCWINTEIbHBIX KAaCKaJ0B, TEMIIEpAaTypHas CTAOUIN3aLUs PEKUMOB paOOTHI.

CxeMbl yCHIIUTENbHBIX KaCKaI0B Ha MOJIEBBIX TPAH3UCTOPAX.

Tema 5.4. Ycnaurean 3JIeKTPHYECKHX CUTHAJIOB NOCTOSIHHOTO ToKAa. /{uddepenun-
aJIbHbIC M ONlePAllHOHHbIE YCHIIUTEJIH.

Oco0eHHOCTH yCHIIHTENNeH TTOCTOSIHHOTO TOKa. MocToBasi cxema quddepeHInaabsHOro yeu-
JIUTEIS, €ro MepelaToYHast XapaKTepUCTHKA.

Onepanmonnsie yeunutenu (OY). TpeboBaHus K 3JEKTPUUECKUM XapaKTEPUCTUKAM U KOH-
CTPYKTHBHOMY HcnosnHeHuto. [Ipeobpa3zoBarenn aHaloroBbix curuanoB Ha OY: HEHHBEPTUPYIO-
U ¥ MHBEPTUPYIOUIHHA yCUIIUTENH, TIOBTOPUTEIh HANIPSDKEHHSI, yCUIIUTENb ¢ MU depeHIrnanb-
HBIM BXO0JIOM, HHBEPTUPYIOLINI U HENHBEPTUPYIOIIUHA CyMMAaTOPbI, CXEMa CII0KEHUA-BBIYMTAHNUS,
uHTerpaTop u quddepeHurarop, gorapuGMUIECKUil 1 SKCIIOHEHIMAbHBIN TpeoOpa3oBaTesu.

Kommnaparop.

Pa3nes 6. UMnybcHbIE 3JIEKTPOHHBIE YCTpOlicTBA.

Tema 6.1. AHaIn3 padoThI TPAH3MCTOPA B KJIK4YeBOM peskume. Tpurrepsl.

DNEKTPOHHBIE KJIIOUU U (OPMHUPOBATENN UMITYJILCHBIX CUTHAJIOB. Pacuer kiroueBoro pe-
KUMa TpaH3ucTopa. JuHamudeckue napameTpsl kiroua. CxemMa CMUMMETPUYHOTO TPUITEPA C MOJI0-
KHUTEJIbHON 00paTHO! CBA3BIO.

Tema 6.2. ABTOreHepaTopsbl.

CtpyKTypa 37eKTpOHHOro reHeparopa. bananc ammurya u ¢das.

['enepatopsl cuHyconaanbHbIX Konebanuit: LC-, RC-renepaTopsl, KBapleBble T€HEPATOPHI.

['enepaTopsl THUI1000pa3HOro JMHEHHO-PACTYILETO U JIMHEHHO-TIAJAIOLIET0 HAMPSKEHHH.

HMnynbCcHBIE T€HEPAaTOPhl: MYJIbTUBHOPATOPHL, KIYIIHEe MyJIbTHBHOPATOPHI; aBTOKOIE0a-
TeJIbHbIE OJIOKUHT-T€HEPATOPHI.

Tema 6.3. UMny/ibcHbIE CTA0WIN3ATOPBI.

CtpykTypa, IPpUHIHUIIHATIBHAS CXEMa, TapaMeTPbl U TOCTOMHCTBA UMITYJIbCHOTO CTa0MIN3a-
TOpa BTOPUYHOI'O UCTOYHUKA ITUTAHHUS.

IIpn peanuzanuu IUCUUIUIMHBI (MOJIYJIsI) OPraHU3YETCsl MPAaKTHYECKas MOJArOTOBKA IyTEM
MIPOBEJICHUS MPAKTUUYECKUX 3aHATHH (34 yaca), BHIMOIHEHUS] KOHTPOJIBHON pabOoThl MO MHAWBHY-
anpHOMY 3aiaHuio (20 YacoB), BBITIOJHEHUS M 3alUTHI JTabopaTopHbIX paboT (34 yaca), mpeny-
CMaTPUBAIOIIUX y4acTHe 00y4JaroIUXCsl B BHIOJHEHUH OTIENIbHBIX AJIEMEHTOB padoT, CBA3aHHBIX C
Oynyuieit mpodecCHOHATBHON AESITETFHOCTHIO.

[IpakTiueckas MOATOTOBKA MPU HU3YYEHUH AMCHUILIMHBI pEaln3yercss HEMmOCPEeICTBEHHO B
¢bunnane:

— B ayJUTOPHH, ITpeITHa3HAYECHHON I TPOBEACHUS MPAKTUYECKUX padoT;
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— B JIaOOpaTOPHUH JIEKTPOTEXHUKH U SJIEKTPOHUKH.

6 IlepeyeHnb yueOHO-MeTOANYECKOT0 O0ecriedeH s 10 IUCHUTIHHE

JInst obecnieueHus: peain3aldy MPOrpaMMbl TUCIUIUTHHBI « DJICKTPOTEXHUKA U DIICKTPOHUKA
pa3paboTaHsbl:

— 11a00paTOPHBIN MPAKTUKYM IO JIEKTPOTEXHHUKE;

— J1a0OpaTOPHBINA MPAKTUKYM I10 SJICKTPOHUKE;

KOHCIICKT JICKIIMI TI0 AUCIUTIUTNHE « DIEKTPOTEXHUKA U AIICKTPOHUKAY,
BapHaHThI 3aJaHuil Ha caMocTosATebHbIe padoTel (TTP-2, YO-1).

Meronuueckie Marepualibl 10 JTUCHUIUIMHE (MOIYJ0) U 00pa3oBaTebHOW MpOrpamMMe B
eJIOM MPEACTaBICHbI Ha OUIMAIBEHOM caiiTe 00pa3oBaTeNbHOM opranu3anuu: Beb-caiit ¢punmnana
«[IpoTBUHO»  rOCyHapcTBEHHOro  yHuBepcutera  «JlyOHay. - URL: http://uni-
protvino.ru/enter ump.html. Pexxum goctyma orpaHU4eHHBIH, [0 JIOTHHY H HapOoJIIo.

7 ®OHBI OLIEHOYHBIX CPEICTB MO ANCIUILIJINHE

Jnist arTecTanny 00yJaromuxcsi Ha COOTBETCTBUE MX MEPCOHAIBHBIX JTOCTHKEHUH TTOATAITHBIM
TpeOoBaHUsIM 00pPa30BATEIBHOM MPOrPaMMBI MO JUCHUIUIMHE pa3paboTaHbl (OHIBI OILEHOYHBIX
CPEACTB, TIO3BOJIAIONINE OLCHUTH pPE3YyJbTaThl OOY4YeHUs (3HAHUS, YMCEHUS, HAaBBIKH) W
chopMupoBaHHbIe ((HopMHUpPyEeMbIe) KOMIIETCHIUH.

Ot (GOoHABI BKIIOYAIOT TEOPETUUYECKHE BOIIPOCHI, PEIICHUE 3a/1a4 Ha MPAKTHYECKUX 3aHATH-
SIX, BBIIIOJIHEHUE KOHTPOJIBHOU paboTsl [1P-2, BeIMONHEHNE U 3aIIUTy J1a0OpaTOPHBIX padoT, 3aja-
HUS K YCTHBIM orpocaM YO-1, moAroToBKyY K 9K3aMEHy U cljady dK3aMeHa, KpUTEPUH OLICHUBAHMUS;
WHBIC OIICHOYHBIC MAaTEPUAIIbI, MCIIOJB3YEMbIE MPU MPOBEICHUU TMPOLEAYP TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH M MMPOMEKYTOYHON aTTeCTaIlUU.

@DOH/IBI OIICHOYHBIX CPEJICTB MPEACTABICHBI B IPUIOKEHUN K pabodeld mporpaMMe.

[Tpu HEeoOxoauMoOcTH 00y4aroIIMecss ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI U MHBA-
JUBI 00SCTICUNBAIOTCS OIICHOYHBIMU MaTepraliaMu B (hopmax, aJanTHPOBAHHBIX K OTPaHUYCHUSIM
WX 37I0POBbsI U BOCTIPUATHS WH(POPMAIIUU:

Jnsa auy ¢ napyuweHusMu 3peHus:

— B II€YATHOHN (opMe YBETUUECHHBIM HIPHUPTOM,
— B (hopme AIEKTPOHHOTO JOKYMEHTA,

— B Qopme ayauodaiina.

Jnsa auy ¢ napywenusamu cuyxa:

— B Ie4atHo# dopme,

— B (OpMe DIIEKTPOHHOTO JIOKYMEHTA.

nsa nuy ¢ HapyuweHusmMu 0nopHO-08U2amMenIbHO20 annapama.
— B TmedaTtHo# dopme,

— B (opMe AIIEKTPOHHOTO JOKYMEHTA,

— B (hopme aynuodaiina.
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8 PecypcHoe obecnieueHune
8.1. [lepeueHb JUTEPATYPbI

OcHosnas yueonasn numepamypa

. KaBoponkoB M.A. DnekTpoTexHHKa M 31eKTpoHuka: yued. [locobue mans cTya. ydpexaeHuit
BhIcIIero oopazoBanusi / M.A. YKaBoponkos, A.B. Ky3un. — 6-e u3z., crep. — M.: U3narenbckuit
neHTp «Axagemus», 2014. — 400c. — (Cep. bakanaBpuar). 978-5-4468-1519-7.

. Tampniepun, M. B. DnexktporexHuka u 3nekTpoHuka: yueoOnuk / M.B. 'anpniepun. — 2-¢ uzm. —
Mocka: ®OPYM: NHOPA-M, 2022. — 480 c. — (Bwicmee oOpa3oBanme: bakamaBpuar). -
ISBN 978-5-00091-660-5. - Tekcr: AJICKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1841658 (mara obpamenus: 28.04.2022). — Pexxum qoctyna:

10 MOJIITHCKE.

3. Omagumii FO.®. AnaoroBast u mudpoBas dJICKTPOHUKA (ITOJHBIH Kypc): YUeOHUK 11 BY30B /
O0.®. Onanunit, O.I1. I'myakun, A.W. U'ypos; nox pen. O.ILI myakuna. - 2-e u3z.,crep. - M.: ['o-
psuast muaus-Tenekom, 2018. - 768c¢.: mi. - ISBN 978-5-9912-0617-4. + Ttoxe (2002 r - 1 3k3.).

Hononnumensnan yuedonan numepamypa

. EBcukos, A.A. JlaGopaTopHslii TpakTUKYM 110 nekTpoTrexauke /A.A. Escukos, [1.H. Kpusnos,
A. II. JleonoB. — [ly6na: ['oc. yH-T «lyOHa», 2022. — 63 c. — ISBN 978-5-89847-672-4.

. EBcukoB A.A. JJabopaTopHBIH PAKTUKYM TI0 DJIEKTPOTEXHHUKE: dJIEKTPOHHOE yueOHOe TocoOue
/ A. A. Escukos, I1.H. Kpusnos, A.Il. Jleonos. — IIporBuno, 2021. — TeKkcT: 3MEKTPOHHBIN. //
Be06-caiit ¢punmana «[IpoTBuHO» rocynapcTBeHHoro yausepcutera «Jlyona». — URL: http://uni-
protvino.ru/enter ump.html. PexxuM goctyna orpaHi4eHHbIH, MO JIOTUHY U NapOJIIo.

. EBcuxoB A.A. JIabopaTopHbIil IPAKTUKYM 10 aHAJIOTOBOI 3JIEKTPOHUKE: 3JIEKTPOHHOE yueOHOe
nocobue / A. A. Epcuxos, I1.H. Kpusuos, A.Il. Jleonos. — IlporBunHo, 2022. —TekcT: 3meK-
TpoHHBINA. // Beb-caiit ¢unmana «IIpoTBUHO» TOCyAapCcTBEHHOrO yHUBepcutTeTa «JlyOHa». —
URL: http://uni-protvino.ru/enter ump.html. Pexxum 1ocTyna orpaHUYeHHBIH, 110 JIOTHHY W T1a-
poto.

4. Komuccapos, 0. A. O6mas »nexkTpoTexHukKa U snekrpoHuka: yuyeOnuk / FO.A. Komuccapos,

I''N. Bba6okun, I1.JI. CapkucoBa; mox pen. I1.J[. CapkucoBa. — 2-¢ W31, HCIpP. U JOM. —
Mocksa: UHOPA-M, 2022. — 479 c. — (Boicmee oOpa3zoBanue: bakanaspuar). — DOI
10.12737/13474. - ISBN 978-5-16-010416-4. - Tekcr: onektponHsii. - URL:

https://znanium.com/catalog/product/1853549 (nara o6pamenus: 28.04.2022). — Pexxum nocryna:
IO TIOJIITHCKE.

. PoibkoB, M. C. DnektporexHuka: yuebHoe nocooue / U.C. PriokoB. — Mocksa: PUOP: 1H-
OPA-M, 2022. — 160 c¢. — (Bricmee oOpazoBanue: bakamaspuar). - ISBN 978-5-369-00144-8. -
Texct: snextponHbIil. - URL: https://znanium.com/catalog/product/1864188 (mara obpareHus:
28.04.2022). — Pexxum JOCTyIMA: 1O TIOAIMUCKE.

Ilepuoguyeckue u3gaHus

. IIpoekTpOBaHNE M TEXHOJOTUS AIEKTPOHHBIX CPEACTB: BCEPOCCHUICKUN HAyYHO-TEXHUYECKHUN
KypHay/ Yupeautens: BraauMupckuil ToCy1apCTBEHHBIN YHUBEPCHUTET; TJl. pel. I.T.H., Ipod.
®enun A.B. — Bnagumup.: BI'Y. — xxypHan Berxoaut 2 pa3a B nonyr. - Octosan B 2001 rogy. —
ISSN: 2071-9809. — TekcT: HEMOCPEACTBEHHBIH (ITOANMMCKA HA TIEYaTHOE H3/IaHHUE).

. PoboToTexnuka u TexHuuyeckas kuOepHeTHka: HaydHO-TeXHMUYECKHH KypHal. / YupenuTens:
[THUU onbITHO KOHCTPYKTOPCKUM MHCTUTYT POOOTOTEXHUKU U TEXHUYECKOW KHMOEPHETUKH; TJI.
pexn. Jlonota A.B. CII6.: [THUU PTK. — xypHan BeIXoauT 2 pasa B moayr. - OcHoBax B 2013 1. -
ISSN: 2310-5305 — Tekcrt : HemocpeACTBEHHBIH (ITONMMCKA HA TICYaTHOE W3/IaHNC)

. CAIIP u rpaduka: HaydHO-TIOmyJIsipHOE M3nanue / Yupeaurens: "Kommerotepllpecc"; ri. pen.
Kpackosckuii JI.I'. - M.: "KomneroreplIpecc". — xxypHan BeixonuT 1 pa3 B mecsi. - OcHOBaH B
1996 1. - ISSN 1560-4640. — TekcT : HEMOCPEACTBEHHBIH (ITOAMMCKA HA TICYaTHOE U3/IaHUE).

12


https://portal.issn.org/resource/issn/2310-5305
https://portal.issn.org/resource/issn/1560-4640

4. CoBpeMeHHbIE TEXHOJIOTUH aBTOMAaTH3aluu: NMpodeccnoHabHbBIN HayYHO-TEXHUUYECKUN KypHAa.
/ Yapenurenp: OO0 «CTA-IIPECCy»; rin. pen. Copokun C.A. - M.: UsnarenbctBo «CTA-
I[TPECCy, - Xypnan BeixoauT 2 pas3a B moayr. - OcaoBan B 1996 r. - ISSN 0206-975X. — Tekcr :
HEIMOCPEICTBEHHBIN (ITOAMKICKA HA IEYaTHOE U3/IaHHE)

ITepeueHb pecypcoB HH(POPMALHOHHO-TEIEKOMMYHUKANUOHHO# ceTn « AHTEpHET»
Inekmponno-oudIUOmMeuHble cucmemol U 06a3vl OAHHBIX

. OBC «Znanium.comy: https://znanium.com/

. OBC «JIanby: https://e.lanbook.com/

. OBC «}Opaiit»: https://urait.ru//

. OBC «YuuBepcurerckas oubnuoreka onnaitay»: https://biblioclub.ru/

. Hayunas anekrponnas oudnnoreka (PYHOB) «eLIBRARY.RU»: http://elibrary.ru

. Hartmonanenas snekrponHas 6udimoreka (HOB): http://u36.pd/

. basbl naHHBIX poccuiickux KypHanoB kommnanun «East Viewy: https://dlib.eastview.com/

Hayunblie nouckogwte cucmemol

1. ArXiv.org - Hay4HO-ITIOUCKOBAsi CUCTEMa, CIICIHATM3UPYETCS B 00JACTAX: KOMIBIOTEPHBIX HAYK,
acTpou3ukH, (PU3MKH, MATEMAaTHKH, KBaHTOBO# Onosoruu. http://arxiv.org/

2. Google Scholar - momckoBas cucrema o HaydHOU JMTeparype. Bkirouaer ctaThbd KPYIHBIX
HAYYHBIX H3/aTeJIbCTB, apXUBbI MPEMPUHTOB, MyOIMKAIMK HA CaliTaX YHUBEPCHTETOB, HAYYHBIX
o0I1IeCTB ¥ IpyTUX Hay4dyHBIX opranu3anuii. https://scholar.google.ru/

3. SciGuide - HaBuraTop 1Mo 3apyOeKHBIM HAYYHBIM IJICKTPOHHBIM pECypcaM OTKPBITOTO JOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

Ipogpeccuonanvusie pecypcot cemu «numepnemy

1. ®epepanbhas uHpopmanmonHas cucteMa «EnuHoe OkHO JOCTyna K MH(GOPMAIMOHHBIM pecyp-

cam»: http://window.edu.ru/

~NOoO ok, WwN -

Mepeyens WHGOPMANMOHHBIX  TEXHOJOTHiIl, HCHOJb3yeMbIX TPH  OCYIIEeCTBJIEHHH
00pa3oBaTeILHOTO TMpoOIecca, BKJIOYAas NPOrpaMMHOEe oOecriedyeHHe, WHGPOPMAIUOHHBIE
CIIPABOYHbIE CHCTEMBI

[TpoBeneHNe JIEKIMOHHBIX 3aHATUN NPEATIONAracT UCIOIb30BaHUE KOMIUIEKTOB CJIailoB U
MIPOrpaMMHBIX IPE3EHTALMN 110 pacCMaTPUBAEMBbIM TEMaM.

[TpoBeneHne NPaKTUUECKUX 3aHATUHN 0 AUCLHUIUIMHE NPEATNONAracT UCIOIb30BaHUE CIIELU-
QIM3UPOBAHHBIX AyJIUTOPUM, OCHALICHHBIX MEPCOHAIBLHBIMU KOMIIbIOTEpAaMH, OOBEIMHEHHBIMH B
JIOKAJIbHYIO CE€Th M MMEIOLINX B ONPEAEICHHOM MOPSJIKe JOCTYII K pecypcaM riiodanbHoil cetn Un-
TEpHET.

IIpoBenenue nabopaTOpHBIX pabOT OCYIIECTBISAETCS B JIAOOPATOPUM AIIEKTPOTEXHUKU U
ANEKTPOHUKHU C MCMOJIb30BAaHUEM CHEIMAIN3UPOBAHHBIX CTEH/IOB C JOCTYIIOM B JIOKQJIbHYIO CETh
¢unnana (00pazoBaTeIbHYIO CpEdy), a TAKKE B OMPEICIIEHHOM MOPSIKE C JIOCTYIOM K MH(pOpMa-
LIMOHHBIM pecypcaM MHTepHeTa.

Jlnis BBITTOJTHEHMSI 3aJJaHUI CaMOCTOSITENIbHOW MOJATOTOBKM 00yvaroIuecs: 00ecreunBaloTCs
JUTEPaTypoil, a TakKe B ONpene’IEHHOM IMOpSIKE JAOCTYIIOM K MH(OPMallMOHHBIM pecypcam UH-
TEpHETA.

Jucnunimza obecriedeHa HEOOXOAUMBIM NPOTPAMMHBIM 00€cIiedeHHEeM, KOTOPOE HaXOIUT-
csi B cBOOOHOM foctyne (mporpammbl Open office, cBoOogHas nMIIeH3Us, KO A0CTya He Tpedy-
eTcs).

B ¢ummane «IIpoTBHHO» rocynapcTBEHHOrO yHUBepcuTeTa «/[yOHa» co3maHbl yciaoBus A
oOydeHusi JoJeil ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU: HCIOJIb30BaHHE CIHEIUMAIBbHBIX 00pa3oBa-
TEJIHBIX MPOrPaMM U METOJIOB 00yYeHUs], CHeUaIbHbIX YYeOHUKOB, yUeOHBIX MMOCOOMMA U TUIaK-
TUYECKUX MAaTepHUajoB, CHEIUAIbHBIX TEXHUYECKUX CPENICTB O0yUeHUsl KOJIJIEKTUBHOTO U UHAUBU-
IyalbHOTO TOJb30BAHUS, MPEJOCTABICHUE YCIYT aCCUCTEHTA (TIOMOIIHHMKA), OKA3bIBAIOIIUM 00Y-
YAIOLUMCs HEOOXO0AUMYIO TEXHUYECKYIO IOMOIIb, 00eCIIeUeHHE JOCTYIIA B 3AaHUSI OPTaHU3aLIH.
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https://znanium.com/
https://e.lanbook.com/
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http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
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Hmeercst yHUBEpCaIBbHOE CPEICTBO IS MOABEMA U TIEPEMEIIICHIS] HHBATHTHBIX KOJSICOK —
nasgyc-tuiatgopma CKIa HOH.

KommbroTepHslie kiacchl 000pytoBaHbl cTonaMu uist uHBauaoB ¢ JILII, Taxke 31eck 060-
pynoBanel paboune wmecta ansd gun ¢ OB3: ycTaHOBIEHB CHENMANbHBIA MPOrPaMMHO-
TEXHOJIOTUYECKUN KOMILJICKC MO3BOJISIONIMNA PadOTaTh HA HUX CTYJEHTaM C HapyIIEHUEM OIOPHO-
JIBUTATEIBLHOTO arapara, C1aboBUASIINUM U crabocbimanumM. IMeroTcst TapHATYPhl KOMIIAKTHBIE,
OecripoBoIHAs KJIaBHATypa ¢ OOJBIIMMHU KHONKAMH, O€CIPOBOJHON KOMIBIOTEPHBIA HKOWUCTHK C
JBYMsI BBIHOCHBIMHU KHOIIKaMH, OECIIPOBOIHOM pecuBep, OeCIpoBOHAS BBIHOCHASI OOJbIIAs KHOTI-
Ka, IOPTaTUBHOE YCTPOMCTBO ISl YTCHUS TICUYATHBIX MaTepPHAJIOB.

CrenanbpHble YUeOHUKH, YIeOHBIC TOCOOHS M TUAAKTHICCKIE MAaTEPHUAIIbl, B TOM YHCIIE B
(dhopmaTte nmevaTHbIX MaTepuaioB (KpyMmHbINA mpudT wim ayaunodaiiiel) umerores B ObC, Ha KOTO-
pble moanucad Quamrai.

Hanuuue Ha caiite ¢puimana cripaBoyHONW MHPOPMAIIUU O PACIIUCAHUH yYEOHBIX 3aHITHU B
alanTHPOBAHHON (popMe NOCTYIHOW I 0OYYAIOIIMXCS C OrpaHHYEHHBIMH BO3MOXKHOCTSMU 3]10-
POBBSI, SIBJISIFOIIUXCS CIICTTBIMU HJTU CIIA00BHUISIIIMHU.

Onucanue MaTepraaIbHO-TEXHUYECKOH 0a3bl

[TpoBenenue mabopaTOPHBIX PAOOT OCYIIECTBISETCS B JIA0OPATOPUH SIEKTPOTEXHUKH U
JIEKTPOHUKH Ha CJIEAYIOUIMX CIIEHUAIN3UPOBAHHBIX CTEHAX:

— DIIEKTPUYECKHUE IENU TTOCTOSIHHOTO TOKa (8§ 1IT.);

— oHO(Da3HBIC IETH MEPEMEHHOT0 TOKa (8 IIT.);

— Tpéx(hazHbIe AIEKTpHUECKHe enH (8 mr.);

— OCHOBBI JICKTPOHMKH (8 MIT.).

Jis ipoBeieHust ISKIMOHHBIX 3aHATUI HCIIONIB3YETCS Ay AUTOPUS C TPOEKTOPOM H IKpa-
HOM.

Jlis mpoBeieHusl IPaKTUYECKUX 3aHATHI HcTonb3yeTcss KoMibloTepHbli kiacce (15 1K) ¢
MIPOEKTOPOM U IKpaHOM (000py0BaHHE B COOCTBEHHOCTH).

OOyJatomiyiecss U3 YMCIIa WHBAIHUOB M JIUI] C OTPAaHUYECHHBIMH BO3MOXHOCTSIMU 3/I0POBBS
MOTYT HMCIIOJIb30BaTh CIEUAIN3UPOBAHHOE TPOrpaMMHOE M MaTepHallbHO-TEXHUYECKOoe olecreye-
HUE:

— oOyuaromuecs: ¢ HapyIIeHUSIMH OITOPHO-ABUIaTEILHOIO anmnapaTa Mpu HE0OX0IUMOCTH MO-
TYT WCIIOJNIb30BaTh AaJalTHBHBIE TEXHUYECKHE CPEACTBA: CIENHaIbHO O0O0pYIOBaHHBIC
JOKOMCTUKH, YBETMUYCHHbIE BHIHOCHBIE KHOIKH, KJIIABUATYPbI C OOJIBIIMMH KJIABUIIIAMHU.

— oOyuarommecsi ¢ OTPaHWYCHHUSAMH IO 3PEHUI0 MOTYT HPOCIYIIAaTh JOCTYIHBIN ayauomare-
pHaj WM NpOYUTaTh TEKCTHI, YBEIMYUB IIPU(T HA SKpaHE MOHUTOpA KOMIbioTepa. Peko-
MEHJTyeTCsl UCTIOIb30BaTh dKPaHHYIO JIYIy U JAPyTHe BU3yaJbHBIE BCIIOMOTATEIbHBIE CPEJI-
CTBa, 4TOOBI U3MEHUTH MIPU(PT TEKCTa, MEKCTPOUHBIM MHTEPBAJl, CHHXPOHHU3AIUIO C PEYbIO
U T.JI., IPOTPaMMBI SKPaHHOTO JTOCTyTa (CKPHUH-PHIEPHI JIsl IPOUYTSHUST TEKCTOBOK HMHDOP-
MallMM Yepe3 CHHTE3MPOBAHHYIO peydb) W/WIM BKIIOUUTH (PYHKIHMIO «IKPAHHOTO JAMKTOPA»
Ha MepCOHAILHOM KOMITIbIOTEpE ¢ onepannoHHoi cucremoir Windows 7, 8, 10.

— oOyuaromuecs: ¢ OrpaHUYEHUSIMHU 110 CIIyXy MOTYT BOCIOJIb30BAaThCs KOMIBIOTEPHOH ay1o-
TapHUTYPOH TIpH MPOCTYIIMBAHUN HEOOXOIMMON WH(pOpPMAIMK W TOPTATUBHOW HMHIYKIIH-
onHoili cucremont cepun «MMCTOK».

[Tpn HEOOXOAMMOCTH OOYHYAIOLIHECS ¢ OTPAaHHYECHHBIMI BO3MOXXHOCTSIMH 3/I0POBBSI U HHBA-
JUIbI 00€CTIeYnBaOTCS IEYATHBIMU M (MJIM) JIEKTPOHHBIMU 00pa30BaTebHBIMU pecypcamu (o0pa-
30BaTeNbHas MporpamMma, yueoHble mocodus u 1ip.) B Gopmax, aJanTUPOBAHHBIX K OTpaHUYEHUSIM
UX 3JI0pOBbsI U BOCIIPUATUS HHPOPMALIUU:

JUist U1 ¢ HapyIICHUSIMH 3PEHHS:

— B IIEYaTHOHM opMe yBETUUYEHHBIM IIPU(PTOM,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTA,

— B (opme aynuodaiina.

JUis U1 ¢ HapyIIEHUsAMH CIyXa:
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B Ie4aTHOU opme,

B ()OpMe 3IEKTPOHHOTO JJOKYMEHTA.

JUJist U1 ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIBHOTO amapara:
B IIEYaTHOH (opme,

B (hOpMeE AIEKTPOHHOTO JJOKYMEHTA,

B opme aynuodaiina.
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@®oHAbI OLIEHOYHbIX CpeacTs

IIpuiioxkenne x paboueil mporpamme ITUCIUTIIHHbI

B pesynbrare OCBOCHUS TUCIUIUIMHBI «DIIEKTPOTEXHUKA U DJIEKTPOHHUKAY MPOTpaMMbI Oa-
KaJIaBpOB 110 HampapyieHuto moaAroToBku 15.03.04 « ABToMaTH3aIiis TEXHOJIOTHYECKUX MPOIECCOB U
MIPOU3BOJICTBY» C YUETOM HAIPABICHHOCTH 0OaKaIaBpCKOW MPOTrPaMMBI — « ABTOMATH3AIHS TEXHOIIO-
TMYECKHX MPOIIECCOB U MPOU3BOACTBY BBITYCKHUK JOJDKEH 00JIa1aTh CICIYIONIMMH KOMITCTCHIIHS-

MMU.

Kommnerenmus OIIK-1 - CiocoOeH nprMEHSTh €CTECTBEHHOHAYYHBIC W OOIICHHKEHEPHBIC
3HAHUS, METOJIBI MAaTEMATHUECKOTO aHAIM3a U MOJICTHPOBAHUS B MPO(ECCHOHAITBHON ACSITeIbHO-

CTH

KOO U (hOPMYIUPOBKA KOMNEmeHYuu

Onucanue nokasareJieil M KpuTepueB OLlCHUBAHUSI KOMIIETEHIMI, 2 TaAKKe IIKAJI
OLlEHUBAHMS

Komnerennust OIIK-1 - CnocobeH npuMeHsTh €CTeCTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIE
3HAHUS, METOJIBI MATEMATHYECKOTO aHAIM3a U MOJICITHPOBAHUS B MPO(PECCHOHAIBHON ACSTEIHHO-

CTH
WHIAKATOP JIO KPUTEPUU OHEHUBAHUS
PE3YJbTATA OBYUEHUS
CTUXEHUSA 10 npaKTHKe
KOMIIETEHIIUHA
1 INKAJIA oneHnBaHus
(K01 1 HAMMEHOBAHUE)
Hemonctpupy-
€T YaCTUIHOE E€MOHCTpHUPYET E€MOHCTpHUPYET
A TpUpYyeT | JleMOHCTpUpY TemorCTpHpYeT
YMEHHE OICHH- JIOCTAaTOYHO ycToitunBoe
o CBOOOJIHOE K
BAaTh H MPOTHO- ycroitunBoe YMEHHE OICHH-
yBepeHHOE
3UpOBAaTh NMPH- | YMCHHE OLCHH- | BaTh U MPOTHO-
YMEHHE OICHH-
YHMHBI OTKa30B | BaTbh U MIPOTHO- 3UpOBATH MPHU-
BaTh ¥ IIPOTHO-
HPOIYKIUH 3UpOBATH MPHU- YHHBI OTKa30B
. 3MpOBATH MPHU-
TOJI BO3JIEH- YHUHBI OTKA30B | TMPOAYKIUH O]
. YHHBI OTKa30B
CTBHEM HAa HUX | NPOJIYKUUH IOA | BO3AEHCTBHEM
. MPOJYKIUH O
Ppas3IuyuHbIX BO3JIeiiCTBIEM Ha HUX pa3iny- .
OIIK-1.2. ®opmynupyet BO3/IeiiCcTBHEM
9KCIUTyaTal- | Ha HUX pa3yiny- | HbBIX JKCIUTyaTa-
pelIeHIe CTaHaapTHBIX HA HHUX pa3ind-
OHHBIX (DAaKTO- | HBIX JKCIUTyaTa- | LMOHHBIX (pak-
npodeccCHOHANBHEIX 33134 | OTcyTcTBHE . . HBIX 3KCIDTyaTa-
pOB; LIMOHHBIX (ak- TOpPOB,;
C IPUMEHEHHEM ecTe- yMEHHUs . [MOHHBIX (pak-
UCIIONIb30BATh TOpOB,; HCTIOJNIb30BATh .
CTBEHHOHAY4YHBIX U 00- TOpPOB,;
. €CTECTBEHHO- UCTIONIb30BaTh | €CTECTBEHHOHA-
LIENH)KEHEPHBIX 3HAHUH UCTIONIb30BATh
HayYHEIC U €CTECTBEHHOHa- y4HBIE U 00-
€CTECTBEHHOHa-
o0IenHxe- y4HBIE U 00- [IENH)KEHEPHBIE
YYHBIE U 00-
HepHbIC 3HAHUS | IICHHXKCHEPHbIE | 3HAHHS B MPO-
. | menmxeHepHbie
B Iipodeccro- 3HaHUS B IIPO- | (heCCHOHATBHOMN
9 . 3HaHHMS B MPO-
HalbHOM fiesi- | (heCCHOHANBHOM | AEATeIbHOCTH. .
(heccnoHaTbHOM
TEJILHOCTH. JIeSITeIIbHOCTH. Jonyckaer oT-
Jomyckaer Jlomyckaet no eJIbHbIE HET ACATCIEHOCTH.
y Y ! A Py He nonyckaer
MHO)KECTBEH- CTaTOYHO Ceph- Oble OMIMOKH.
OIIHNOOK.
HBbIE TpyOBIe €3HbIE OIIMOKH.
OILIHMOKH.

[Tpu G6amIbHO-PEUTHHIOBOM CHCTEME BCE 3HAHUS, YMEHHUS M HABBIKH, IPUOOpETaeMbIe CTY-
JEHTaMH B pe3yJIbTaTe U3yUeHUs AUCLUIUINHBI, OLCHUBAIOTCS B Oaax.
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OrneHka KadecTBa pabOTHI B PEUTHHTOBOW CHCTEME SIBJISICTCS] HAKOMUTEIBLHON M MCIOJIB3Y-
€TCA OJIs1 OICHUBAHUA CUCTEMHOM pa6OTLI CTYACHTOB B TCUCHUC BCCTO IICpHUOaa o6yquI/151.

[To utoram paboThl B ceMecTpe CTYJIEHT MOXET MOay4uTh MakcuManbHo 70 OamnoB. HToro-
Bol (popmoii koHTpOIsE B V cemecTpe sBIseTCs 3k3aMeH. Ha 3k3aMeHe CTyJeHT MOXET HaOpaTh

MakcumaiabHO 30 6asIoB.
B teuenne V cemecTpa CTYJSHT MOXKET 3apaboTaTh 0aJUIbI 3a CICAYIONINE BUIBI PAOOT:

Ne Buna paboTsl Cymma 6asmoB

1 JlekOHHBIE M TPAKTUYECKUE 3aHATHS (ITOCEIICHUE) 17

2 Brimonnenue u 3ammra sabopatopHsix padotsl (JIP) 32

3 Brinonnenue camocrostenbHbIXx padot (CP) 21
HWroro: 70

Ecnm k MOMEHTY OKOHYaHHUS CEMECTpa CTyJIeHT HabupaeT oT 51 g0 70 GamioB, TO OH MOTY-
YaeT JIOMYCK K IK3aMEHY.

Ecau cTyeHT kK MOMEHTY OKOHYaHUs ceMecTpa Haoupaet ot 61 o 70 6amioB, To OH MOXET
MOJIYYUTh ABTOMATUYECKYIO OLIEHKY «YJIOBICTBOPUTEIBHO». [IpH kellaHuu MOBBICUTH CBOIO OIICH-
KY, CTyJICHT UMEET MIPAaBO OTKA3aThCs OT aBTOMATUYECKOM OIICHKH U C/IaTh K3aMEH.

Ecnu crynent He Habpan MUHHMaIbHOTO yucia 6ayuioB (51 Gami), TO OH HE MoJaydaeT J10-

MyCK K DK3aMEHY.
CoO0TBeTCTBHE PEUTUHIOBBIX OAJJIOB U aKaJIEMUYECKHX OIICHOK IK3aMeHa

Ob6mas cymma
OasioB 3a ce- Wrorosas ouenka
MecTp
86-100 OtanuHo
71-85 Xopolio
51-70 Jlomyck K pK3amMeHy
B TOM YHUCJIE:
61-70 B03MOKXHOCTh OTYUYEHHS] aBTOMATHUYECKON OLIEHKH «YI0BJIETBOPUTEIHLHO»
51-60 ToapKO JOMYCK K 9K3aMEHY
0-50 * HeynoBneTBoputensHO (CTYIEHT HE JOMYIIEH K SK3aMEHY)

Texyumii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS] B MPOIIECCE BHITIOIHEHUSI IPAKTUYECKUX,
T1a00PaTOPHBIBX M CAMOCTOSITEIBHBIX Pa0OT B COOTBETCTBUM C TIPUBEICHHBIM HIKE TPAUKOM.

['pavik BHIMOTHEHUS U 3aIIUT JTA0OPATOPHBIX U CAMOCTOSATENBHBIX PaOOT CTYACHTAMH B
S cemecTpe
Bu- Henenm yaebHoro nporiecca

JTBI
pa- | 1]2|3|4| 5 |6|7(8| 9 |10|11 |12 |13 |14 | 15| 16 | 17

oot

HPl- Bl 31 | B2 | 32 B3 33 | B4 | 34 B5 35 B6 36 B7 37 B8 38
JIPg
3Y0-
BYO- 11 3y0-
CP BIIP-2 3[1P-2 11 BYO 12
-1.2

(yxasbiBatorcs: Bi Ha Hemenu BoimonHenus i-oii JIP, 3i Ha Henenu 3anmthl i-oi JIP, BITP-2 Ha
HEJICITIO BBIIa4M 3a/IaHKsl Ha KOHTPOJIbHYIO padoty, 3[1P-2 Ha Henemnro 3aiuThl KOHTPOJIBHOW PaboTBhI,
BVYO-1 na nenemo Beinaun 3amaaus Ha YO-1, 3YO-1 Ha Hepeno yCTHOTO oIpoca Ha MPaKTHYECKOM
3aHSTUH).

[Tporienypa OIEHHWBAHHUS PE3YJILTATOB OOYYEHHS HWHBAJIMIOB W JIMI[ C OrPAaHHYECHHBIMHU
BO3MOXKHOCTSIMH 37I0OPOBbsI TI0 JMCIMIUIMHE IMPEIyCMarpuBacT MNpeAoCTaBiIeHUe HH(POpMALUU B
dbopmMax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM MX 30POBbS M BOCIIPUATHS UH()OPMAITUH:

17



B Ie4aTHou (hopme,

B IIe4aTHOW (hopMe yBETMUEHHBIM HIPHUPTOM,

B ()OpMeE EKTPOHHOTO TIOKYMEHTA.

JlaHHBI TepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCUMOCTH OT KOHTHHICHTA

00yJarommxcs.

[Ipu HeoOxomumocTH oOywaromemycss uHBanuay u Juiy ¢ OB3 mpenocraBisercs

JIONIOJTHUTEIbHOE BpeMs AJIsl MOATOTOBKM OTBETAa HA 3ayeTe WIM dK3aMeHe. Y oOyuaromerocs
uHBaMAa U auna ¢ OB3 umeercs BO3MOXHOCTH BbIOOpa (hOpMBI KOHTPOJS HA MPAKTHYECKHX
3aHATUSAX, 3a4€TaX, SK3aMEHax, HOAX0Ad1asi KOHKPETHO Ul HEro.

MeTtoauyeckue yKa3aHusi K IPAKTHYECKUM 3aHATHAM
TemaTuka NPaKTUYECKUX 3aHATUN:

1. DxBuBaneHTHBIE IPeOOpPa30BaHMs AEKTPUUECKUX Lienel. Pemenue 3agad Ha 0000IEeHHBIH
3akoH OMa, 1-it u 2-i1 3akoHbl Kupxroda.

2. TlocTpoeHue NOTEeHUUANBHBIX JuarpaMMm. IIpuHIMNI Cynepno3uuy 1 METO HaJlOKEHHSL.
Pacuer anexTpruueckux Lenei METOJOM KOHTYPHBIX TOKOB.

3. Pacuer anekTpuuecKux Lenei MeToa0M Y3JI0BbIX HanpskeHuH (moTeHnuanos). bamnanc
MOIIHOCTEH.

4. Pacuer 371eKTpUUECKUX LeNe MeTO0M 3KBUBAJIECHTHOI'O HCTOYHMKA (reHeparopa). Beiaua

MHIUBUAYAIbHBIX 3a/laHUN Ha KOHTPOJbHYI0 padoTy [1P-2 «Pacuet pa3BeTBieHHBIX 1ienei

IIOCTOSIHHOT'O TOKa».

KoMIutekcHbIi METO/ pacueTa [enei NepeMeHHOT0 TOKa.

6. Pacuer anekTpruecKux Lenel NepeMeHHOTro TOKa METOJIOM KOHTYPHBIX TOKOB. Y paBHEHHUE
Oananca MOIIHOCTEH /I 1eTieli IepeMEeHHOT0 TOKa.

7. Pacuer a5eKTpHUeCcKUX Lenel NepeMeHHOT0 TOKa METOJIOM Y3JIOBBIX HaIlpsuKeHHH. MeTo bl
MOBBIIEHUS K0A()(HUITEHTA MOIIIHOCTH COS .

8. Pacuer Tpexda3HbIX Lenei Mpu COeTUHEHUH MTOTPEOUTENS «3BE3A0N» U «TPEYTOILHUKOM.
AHanu3 HECUMMETPUYHBIX PEKUMOB.

9. Pacuer marHuTHbIX Lenei. [1epBbiii u BTOpO#t 3akoHbl Kupxroda a1 MarHUTHBIX Lerne.

10. Pacuer niereii ¢ moyrynmpoBOAHUKOBBIMU AHOIaMu. PacdeT mapameTpraeckoro crabuimnsaro-
pa (1enu co CTabUIUTPOHOM).

11. Cxembl U XapaKTEpPUCTUKU BBHIIPSIMUTENIEH IEPEMEHHOTO TOKA.

12. CrnaxxuBatomue GUIbTPHI U OLIeHKA YPPEKTUBHOCTH UX PaOOTHI.

13. Kiaccudukanms, coctaB 1 OCHOBHBIE MMapaMeTpbl HCTOYHUKOB BTOPHYHOTO AJIEKTPOIUTA-
Hus. Cxema BTOPMYHOTO MCTOYHUKA MHUTAHUS ¢ KOMIIEHCAIIMOHHBIM CTaOMIM3aTOpPOM He-
MPEPBIBHOTO AEHCTBUS (TpaHCPOPMATOPHBIA UCTOUYHUK TUTAHUS).

14. Pacyer TpaH3UCTOPHBIX 1ieTIel B aKTUBHOM pexxuMe. TemmneparypHas crabuiu3anus pado-
4el TOYKH.

15. Cxembl npeoOpa3oBaTelieil aHaJIOrOBBIX CUTHAJIOB HA ONEPAIIMOHHBIX yeunuTessx. Komma-
paTopsl.

16. Pacyer TpaH3UCTOPHBIX LETEH B KIIOUEBOM PEKUME.

17. Pacuer nmapaMeTpoB aBTOI'€HEPATOPOB.

o

Memoouueckoe obecneuenue npakmuvyecKkux 3aHAMULL HO 0ucuunﬂuue ((SﬂekmpomexHuKa u
IJIEKMPOHUKA»

XKaBoponkoB, M.A. DIeKTpOTeXHUKA U JEKTPOHMKA: y4eO. mocobue i CTyI. yupe-
XJIeHui BeIicmiero oopazoBanus / M.A. JKaBopornkos, A.B. Ky3un. — 6-e u3a., crep. — M.: 13-
JIaTeNnbCKuii eHTp «Akagemusi», 2014. — 400 c. — (Cep. bakanaBpuar).

Onamuuit F0.®. Ananorosas u uudponas IEKTpPOHUKA (TOJHBIA Kypc): YUeOHMK i
By30B / }0.®. Onanuwmii, O.I1. I'mynkun, AWM. I'ypos; nox pen. O.I1L.Inyakuna. - 2-e u3f., crep.
- M.: Topsiuas nunus-Temnexom, 2018. - 768c.: wi. - ISBN 978-5-9912-0617-4. + toxe (2002 1.)

KoHcnekr nekiuil no AMCHUIIIMHE «DJIEKTPOTEXHUKA U DJIEKTPOHUKa». — TEeKCT: 3Jlek-
TpoHHBIA. // Beb-caiit ¢unmana «IIpoTBHHO» rocyaapcTBeHHOTO yHUBepcutera «JlyOHay. —
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URL.: http://uni-protvino.ru/enter ump.html. Pexxum mocTyma orpaHd4eHHbBIH, [0 JOTHHY U I1a-
poutio.

MeTtoanyeckue yKa3aHusi K JJaGOpaTOPHBIM padoTam
TemaTuka 1ab0paTOPHBIX padoT:
1. CmemanHOE COeTMHEHUE STIEMEHTOB B AJICKTPUYECKOM 1T TTOCTOSTHHOTO TOKA.
2. PazBeTBiE¢HHAs HETMHEWHAS 1IETIb TIOCTOSIHHOTO TOKA.
3. DneKTpuyecKre HenH NEPEMEHHOT0 TOKa C MOCIIeI0BATEIbHBIM COCTMHEHUEM 2JIEMEHTOB.
4. UccrnenoBanue pexXMMOB padOThl TPEX(a3HOM e NMPU COCTUHEHUU MOTPEOUTENeH 10
CXEME «3BE3J1a.
5. UccnenoBanue qu0/0B.
6. UccnenoBanue OUIMONSIPHOTO TPAH3UCTOPA.
7. UccnenoBanune omHO(pa3HOW MOCTOBOM CXEMBI BBINPSMIICHUS U CIIIAKHBAOIIUX (DHITh-
TPOB.
8. UccnenoBanue yCHIUTEIBHOTO KaCKaia Ha OUTIOISIPHOM TPaH3UCTOPE.
Memoouueckoe obecneuenue npakmuieckux 3aHamuil N0 OUCYUNIUHe « DNeKmMpPOmexHuKd u 21eK-
MPOHUKAY

1. EBcukoB, A.A. JlaGopaTopHblii MPakTUKyM 1O 3ekTpoTexHuke /A.A. EBcukos, I1.H.
Kpusnos, A. I1. JleonoB. — Jly6na: I'oc. yH-T «lyOoHa», 2022. — 63 c. — ISBN 978-5-
89847-672-4.

2. EBcukoB A.A. JJabopaTopHBIi IPAKTUKYM IO 3JIEKTPOTEXHHUKE: HIEKTPOHHOE Y4eOHOe
nocobue / A. A. EBcukos, [1.H. Kpusnos, A.Il. Jleonos. — [Iporeuno, 2021. — Tekcr:
ANIEKTPOHHBIN. // Beb-callT punmana «[IpoTBHHO» TrOCy1apCTBEHHOTO YHUBEPCHTETA
«y6na». — URL: http://uni-protvino.ru/enter ump.html. Pexxum noctymna orpaHHyYeHHBIH,
T10 JIOTUHY H TapOoJIIo.

3. EBcukoB A.A. JIabopaTOpHBINA MPAKTHKYM IO aHAJIOTOBOW AJIEKTPOHUKE: DIIEKTPOHHOE
yuebHoe mocobue / A. A. EBcuxos, I[1.H. Kpusnos, A.Il. Jleonos. — IIporBuno, 2022. —
Texct: anekTpoHHbIN. // Beb-caliT ¢punuana «[IpoTBHHO» rocyJapCTBEHHOTO YHUBEPCHU-
tera «/Iyona». — URL: http://uni-protvino.ru/enter ump.html. Pexxum moctyma orpaHu-
YEHHBI, 110 JIOTUHY U MMapOJII0.

MeTtoanyeckue yKazaHusi VIl CAMOCTOSITEIbHOI padoThI 00y4alomuXxcs U mpouee
TemaTuka caMOCTOSTENbHBIX padoT

1. Koutponbhas padota [1P-2 «Pacuer pa3BeTBiIeHHBIX LIeNel MOCTOSHHOIO TOKA (MHIUBU-
nyanbHbIe 3a1aHus) — 20 4yacos.

2. CamocrositensHas pabora YO-1.1 «ludpoBsie ycumuTenn 3BYKOBBIX 4acTOT Kiacca T
(D)» — 6 yacos.

3. CamocrostenbHas padbora YO-1.2 (3 BapuanTa):
— «[TomympoBOTHUKOBBIE YCHIIUTENN IIEPEMEHHOTO TOKa» — 25 4acoB.
— «ITomynpoBOHUKOBBIE YCHIINTEIN OCTOSTHHOTO TOKa» — 25 4acoB.
— «BpimpsamuTeny u criaaxxuBaromye GUIbTPsl B 0JHO(MA3HBIX M TPEX(PA3HBIX LIEMAX Ie-
PEMEHHOI0 TOKa» — 25 4acoB.

Hnousuodyanvhuie 3a0anus Ha Konmpoawvhyio pavomy I1P-2
«Pacuer pa3BeTBIEHHBIX LIETIEN TOCTOSIHHOTO TOKa
(Homep sapuanma coomeemcmayem nopsOKO8OMy HOMepy Gamunuu cmyoeHma 8 Hcyp-
Hane)

3agauya Nel. /[ cxemsl, IpeACTaBIEHHON Ha puUC. 1, HATH TOKH, IPOTEKAIOIINE YEPE3 pe-
suctopsl R1, R3, R5. [TapameTpbl 211eMEHTOB CXeMBI ITpecTaBiIeHbl B Tabmure 1.

Pacuersl poBecTH 1ByMsi METOJAMH: METOAOM KOHTYPHBIX TOKOB C IPOBEPKOW IyTEM CO-
CTaBJICHUsI OajlaHCa MOILITHOCTEH U METO/IOM y3J10BOT'O HAIIPSKEHHUS.
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Taobmuma 1

No Bapuan- El, B E2, B R1,0m | R2,Om | R3,0Om | R4, Om | R5, Om

Ta

1 30 5 4 4 5 3 2
2 50 8 10 10 12 5 1
3 25 3 3 3 5 4 3
4 40 5 6 5 6 8 4
5 60 10 12 12 15 10 2

i i -
£l oyl 2

o

—

Puc. 1

3apauya Ne2. /[ns cxembl, NpeCTaBIEHHON Ha pUC. 2, HATH TOKHU, IPOTEKAIOIINUE Yepe3 pe-

suctopsl R2, R3, R4. [TapameTpbl 271eMEHTOB CXEMBI ITpeCTaBIeHbI B Tabmuie 2.

Pacuernt IMPOBECTU ABYMsI METOJAMH: METOAOM KOHTYPHBIX TOKOB C HpOBepKOﬁ IIyTEeM CO-

CTaBJIeHUs OajlaHCca MOITHOCTEN M METOJIOM Y3JIOBOTO HAIIPSKCHHUS.

Tabmnuua 2
Ne Bapuan- | E1, B E2 B E3 B | R1,Om | R2,0m | R3,0m | R4, Om | R5, Om
Ta
6 30 8 16 2 4 5 3 2
7 50 10 12 5 10 12 5 1
8 25 3 10 3 3 5 4 3
9 40 5 15 6 5 6 8 4
10 60 10 20 12 12 15 10 2
K3
1.
L 1
RI A2 Fel | &
B B2 B3
1
Puc. 2

3amaua Ne3. [ cxembl, NpeICTaBIECHHON HA pUC. 3, HAUTHU TOKH, IPOTEKAIOIIUE Yepe3 pe-
suctopsl R1, R2, R3, R4. [TapameTpsl 2;1eMEHTOB cXeMbl IpezicTaBieHsl B Tabmuie 3.

PacueTsl mpoBecTH AByMSI METOJITAMH: METOJJOM KOHTYPHBIX TOKOB C TIPOBEPKOH ITyTEeM CO-
CTaBJICHUs OaslaHCa MOILITHOCTEH U METO/I0M Y3J0BOTO HAIPSKEHHUS.

Tabmma 3
Ne Bapuan- El, B E2 B E3, B R1,0Om | R2,0m | R3,0m | R4, Om
Ta
11 230 220 160 2 4 4 20
12 110 100 80 5 10 12 5
13 90 70 50 3 3 5 4
14 150 100 120 6 5 6 8
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| 200

10 |

180 | 100 | 12 | 12 | 15
Ri Rz R | s
Ei £2 B3
1
Puc. 3

Metoauyeckoe odecrniedyeHHe HHHOBAIMOHHBIX (POPM YUeOHBIX 3aHATHH
Pa36op pa3nuuHbIX MoJiesIel peICTaBIEeHUS 3HAaHUH), 3a/1a4 MOJIETIMPOBAHUS UHTEIJICK-

TyaJIbHOU JIE€ATEIbHOCTH.

Hnnosayuonnvle popmwvl npogedenus yueOHbIX 3aHAMUL

Buj yuebnbix Hcnonb3yemble HHHOBAIIMOHHBIE (hOPMBI IPOBEACHUS Komrecrso
Cemectp N o akajieM. ya-
3aHATHHU y‘Ie6HLIX 3aHATUN COB
JIeKLIMOHHEIE Paz00p KOHKPETHBIX CUTyaluii IPU MPOEKTUPO-
\ RAHSITHS BAaHUU U 3KCIUIyaTallUH NIEKTPOTEXHUYECKOIO 7,0
000py10BaHUsl aBTOMAaTU3UPOBAHHBIX CUCTEM
TpakTHueCKHe Pa300p KOHKPETHBIX CUTyallUii IPU MPOEKTUPO-
\Y RAHSTHS BAHMM U SKCIUTYaTallUH IIEKTPOTEXHUUECKOIO 7,0
000py/I0BaHUs aBTOMATU3UPOBAHHBIX CUCTEM
JlaGopaTopHbie AHanu3 aBapuiHbBIX CUTYyal[ui, BO3HUKAIOIINX
\% SAHSTHS IpH paboTe ¢ DIEKTPOTEXHUYECKUM 000py10Ba- 7,0
HUEM
Bcero: 21,0

Ilepeuenv 06s3amenvHbiX U008 YueOHOU pabombl CMyOeHma.

— noceujerHue 1eKyuOHHsvlx 3AHAMULL,

— omeenibl Ha meopemu4decKue 60npocovl HA NPAKmMU4eCKux 3auAmusix,

— peuileHue 3a0a4 U 8bINOAHEeHUe 3A0aHUI Ha NPpAKmu4eCKux 3anaAmusix,

— camocmosmeilbHoe peulerue 3a0ay npu 6blNOJIHEHUU OOMAWHUX 3adaHuﬁ;

—  @bInoJIHEeHUe 1aOOPaAmopHLIX pabom,

—  3awuma 1ab6opamopHulx pabom,

— 6blNnoJIHEHUue KOHmpOJleOﬂ pa60mbz;

—  N0020MO6KaA Kk coaye u coada IK3ameHd.

IIpouenypa mpomMeKyTOYHOM aTTECTAMU IPOXOIUT B COOTBeTCTBMM ¢ «llomokeHnem o
0aJIIbHO-PEUTUHIOBON CUCTEME OLIEHKU U TEKYILEM KOHTPOJIE YCIeBAEMOCTH CTYJCHTOBY, a TaKXkKe
¢ «IlonmoxxeHreM 0 MPOMEKYTOUHON aTTECTAIlMN» YHUBEpcHUTETa «JlyOHay.

AnantupoBaHHas pabodas mporpamMma y4eOHOM AMCUMIUIMHBI (MOIyJsl) pa3zpaboTaHa B
OTHOIICHWH Pa3HO30JIOTUYECKOW y4eOHOM Trpynmbl 00yYaromMXCs, MUMEIOIIHUX JOKYyMEHTAJIbHO
MIOATBEP>K/ICHHbIE HApyLIEHUs ClIyXa, 3pEHHs, OMOPHO-ABUIATEIbHOIO ammnapara, coOMaTHYECKHE
3a00J€BaHUsA M TOAJAIOIINECS KOPPEKIMH HEPBHO-TICUXUYECKUE HApYyIIEHUs WJIN COYETAHHBIE

HapyILICHHUS.
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18.
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20.

21.
22.

23.

24,

25.
26.

Cnmcox BONpPOCOB 1Jisl NOATOTOBKH K IK3aMeHY
OJIEKTPOTEXHUKA

IlaccuBHBIE DIE€MEHTBI DJJEKTPUYECKOM LEMU: PE3UCTOp, KaTyllka WHIYKTHUBHOCTH,
KOHJIEHCATOoP.
Wneanbapie ucroynukun OJIC M Toka B LENM IOCTOSHHOIO TOKA, IOJOXHUTEIBHOE U
OTPHILIATEIIbHOE HAIPABICHHUS HAINpPsDKEHUS W TOKa, oOmiee comportuBieHue Rosiy
IIOCJICZIOBATEIBHO COEAMHEHHBIX PE3UCTOPOB, MNApaUIE]bHO COCOUHEHHBIX 2-X M 3-X
PE3UCTOPOB.
CxeMHble  0003Hau€HUs  pe3UCTOpa, IOTCHUUMOMETPA, KaTyLIIKd  HMHIYKTUBHOCTH,
KOHJIEHCATOPa, 3JEKTPOJIUTHYECKOr0 KOHJeHcaTopa, ucTtouyHukoB OJIC u Toka B Lenu
IIOCTOSIHHOT'O TOKA.
AKTHBHBIE U ITACCUBHBIE JIBYXITOJIFOCHUKHU U YETHIPEXIIOIIIOCHUKH, BETBH, y3J1bl, KOHTYDBI.
3akoH Oma Ui ydacTka 1enu W o0oOmIeHHBIH 3akoH OMma [uis 3aMKHYTOI'O KOHTYpA.
[IpuHnun cynepno3unuu. Pacder ainekTpudeckoi nenu MeTo10M Hal0KEHHU .
Hcnonb3oBaHue nepBoro U BTOporo 3akoHoB Kupxroda i1t pacuera 31eKTpUUECKUX Lenei.
Pacuer cioxHBIX LieTeld METOJaMU KOHTYPHBIX TOKOB M Y3JIOBBIX IOTeHIUanoB. bamaHc
MOIITHOCTEH.
3aKOoHbI KOMMYTalUU (TIEPEXOAHBIE MPOIIECCHI B JIEKTPUUECKUX LEMAX TOCTOSHHOIO TOKA).
I'padpuueckoe n300paxeHne CHHYCOMIAIbHBIX HAPSXKEHUH U TOKOB B LIETISIX [IEPEMEHHOI0
Toka. CpeniHee U IeHCTBYIOIIEE 3HAUYEHUSI CUHYCOMIaIbHBIX HANPSHKEHUH U TOKOB.
N300pakeHne CUHYCOUJAIbHBIX HANPSYKEHUH U TOKOB C IOMOIIBIO BEKTOPHBIX JUarpaMm
Ha KOMIUIEKCHON TUIOCKOCTH (BBIP@XECHHE KOMIUICKCHOW BEJIMYUHBI B alreOpamdecKon u
MoKa3zaTenbHOU (popmax).
WneanbHble U peabHble HHAYKTUBHOCTh, EMKOCTb U PE3UCTOP B LIETIAX IEPEMEHHOTO TOKA.
Anamu3 mponeccoB B RL- u RC-mensix mepeMeHHOro Toka ¢ HNOCTPOCHHEM BEKTOPHBIX
arpamm.
bananc MomnHocTel B 1ieny NepeMEeHHOT0 TOKa, OaaHC KOMIUIEKCHBIX MOIIIHOCTEH.
Pesonanc nanpspkenuit B RLC-1iensix mepeMeHHOro TOKa U eT0 XapaKTePUCTHKH.
Pe3onanc TokoB B RLC-1iensix nepeMeHHOro ToKa M €ro XapakTepUCTUKU.
Tpexda3zHble aeKTpUUECKUE LIENH, CXeMbl COeTUHEHUS (a3 reHepaTopa, BEKTOPhI (Pa3HbIX U
JIMHEWHBIX HANPSKEHUMN.
Ananu3 Tpex(da3HbIX Iened Npu BKIOYEHUHM IMPUEMHUKOB II0 CXEMaM «3Be3lla» U
«TPEYTOJILHUK.
MoruHocTh Tpex(a3HbIx 1enell. Pacuer HECUMMETPUYHBIX PEKUMOB TpeX(a3HbIX Lienei.
[Tpuniun paboTsl ogHO(MazHoro TpanchopmaTopa. Mx ocHoBHBIE BuabL. T - 0Opa3Has cxema
3aMeleHus TpaHchopMaTopa.
OcHoBHBIE TapaMmeTpbl TpaHcdopmaropa. Vcrmosnb3oBaHHE ONbITA XOJOCTOIO XOJAa IS
ompe/ielIeHUs] BETUYNH, XapaKTepU3yomux paboTy TpanchopmaTopa.
Hcnonp30BaHnE  ONBITa  KOPOTKOTO  3aMbIKaHUs s ONPENENIECHUS  BEJIHMYUH,
XapaKTEPHU3YIOMUX padoTy TpaHchopmaropa.

Koadduunent noneznoro aeicTBus TpaHchopmaTopa U €ro BHELIHSS XapaKTepUCTHKA.
Tpexda3zubie TpancGopmMaTopsl, aBTOTpaHCPOPMATOPHI, U3MEPUTENBHBIE TPAHC(HOPMATOPEI.
OJIEKTPOHUKA
[TonynpoBOAHUKOBBIE ~ AMOABI, MNPUHLMI  pabOThl  MOJAA, €ro  BOJIbTaMIIEpHAas

XapaKTEPUCTHKA, CONPOTUBJIEHUSI U EMKOCTb IHO/I0B.

Knaccudpukanus auonos. BempsMmurtenbHble, HMITYJIbCHbIE, CBEPXBBICOKOUACTOTHBIE
JMObI, CTAOUIUTPOHBI U CTAOUCTOPHI, BAPUKAIIBI, H3JIyYaAIOIIHE JUO/IbI.

[Tpuntun padoThl OUITOISPHOTO TPAH3UCTOPA.

CxeMbl BKIIFOUEHHSI 1 OCHOBHBIE MTapaMeTpbl OUIOISIPHOTO TPAH3UCTOPA.
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27.

28.

29.

30.

31.

32.

33.
34.

35.
36.

37.

38.
39.

40.

41.

42.

43.
44,
45.
46.
47.
48.
49.
50.
51.

[ToneBble TpaH3UCTOPHI C yHpaBisitomKUM P-N-nepexogoM, MJII - TpaH3ucTOpsl C
WHAYIHPOBAHHBIM M BCTPOCHHBIM N-KaHanmaMu. VX BosibTaMmepHBbIC XapaKTEPUCTUKH H
OCHOBHBIE [TapaMETPBHl.

JIMHUCTOPBI, KaK BHJ TUPUCTOPOB. VX mnpuHmuMn paboThl, CcXeMa BKIIOYCHHS,
BOJIbTAMIIEpHAsl XapaKTepUCTUKA JUHUCTOPA U HArpy304HOT0 PEe3UCTOpa.

Tpunucropsl, Kak BHI THPUCTOPOB. VX mnpuHIUN paboTHl, cXeMa BKIIOYCHHUS,
BOJIbTAMIIEpHAsl XapaKTepUCTUKA TPUHUCTOPA.

@DOTOINEKTPHUUECKUE M  ONTOBJIEKTPOHHbIE TPUOOPHl  (poTOpe3ucToprl, (HOTOANOBI,
(OTOTPaH3UCTOPHI U IOCTPOCHHBIC HA UX 0a3e onmonapel).

YcnoBHble 0003HAYCHHS TONYHPOBOJHHUKOBBIX JHOJOB, OHIONAPHBIX M  TOJEBBIX
TPAaH3UCTOPOB, AMHUCTOPOB, TPUHUCTOPOB, ONITUYECKUX I1ap.

JIByXIIOJIyIepHOJHBIC  BBIIPSAMUTENN OJHO(GA3HOTO TOKA W JUOJIHBIC BBIIPSIMUTEIN
Tpex¢a3zHOro Toka

Crnaxusaroniye GUiIbTPsI U OIleHKa (P HEKTUBHOCTH UX PabOTEHI.

Knaccudukanus, coctaB M OCHOBHblE  IapaMeTpbl  MCTOYHUKOB  BTOPHUYHOTO
ANEKTPONUTAHMUSL.

YcunuTenu 31eKTpUUecKuX CUTHaNoB. VX kiiaccu@ukanys 1 OCHOBHbIE XapaKTEPUCTUKH.
TumnoBsle (QyHKIMOHATBHBIE KACKAIbl MOJYIPOBOAHUKOBOTO YCHIIMTENSA. AHamu3 paboThI
TPAH3UCTOPHOIO YCUIUTEIS.

Kiaccel ycuneHus yCUIMTENbHBIX KackaloB. TemmepaTypHas cradWiIn3alus ero peKuMoB
paboTHI.

VYcunurenu Ha 0JIEBOM TPAH3UCTOPE. Y CUIIUTENN IOCTOSIHHOTO TOKA M UX OCOOEHHOCTH.
Huddepenunansupie ycunurend. OnepallioOHHbIE YCHIIUTENH, UX OCHOBHBIE IOKa3aTesn
KauyecTBa U KOHCTPYKTUBHOE UCIIOJIHEHHE.

IIpeoOpa3oBarenn  aHAJIOTOBBIX ~ CHUTHAJOB  HAa  ONEPAllMOHHBIX  YCHJIIMTENSX:
HEMHBEPTHPYIOIUI U HHBEPTUPYIOIINNA YCHIINTENN, TOBTOPUTEIb HANIPSDKEHHS, YCUIIUTEIb
¢ tuddepeHIPYIOIUM BXOIOM, CXeMa CI0XKEHHS — BBIYUTAHUS.

[IpeoOpa3oBareny aHATIOTOBBIX CUTHAJIOB HA ONEPALMOHHBIX YCHUIIMTENSAX: HHBEPTUPYIOIUI
Y HEMHBEPTUPYIOLIMHA CyMMAaTOpbl, UHTETrpaTop, TuddepeHIaTop.

DNEeKTPOHHBIE KIIOYM U (OPMHUPOBATENN MMITYJIbCHBIX CUTHAJIOB: BPEMEHHbBIE IapaMeTphl
UMIIYJIbCHOTO BO3JEHCTBHUS, MPUHIMIT PAOOTHI TPAH3UCTOPHOTO KIIIOYA.

Pacuer TpaH3UCTOPHOTO KJItOUa M €r0 JUHAMHYECKHE MTapaMeTphl.

TpaH3ucTOpHbIE TPUTTEPHI.

Kommnaparopsr.

ABTOTreHepaTopsl, 6aJaHc aMIUTUTY] U (as3.

ABroreneparopsl rapmorndecknx curHanoB LC- u RC-tunos.

bnokuHr-renepaTopsl.

MynbTUBHOPATOPHI HA TPAH3UCTOPAX U ONEPALIMOHHBIX YCUIUTENAX.

Knymue MynbTUBUOpPATOPEI.

I'enepaTopsb! TMHEWHBIX (MTHJI000PA3HBIX) HAPSHKEHUN

Copep:xanue 3K3aMEHALMOHHOIO OnJIeTA

1 BOIIPOC — ANEKTPOTEXHUKA (3HATh + YMETH + BIIA/IETh)
2 BOIPOC — IEKTPOHHKA (3HATH + YMETh + BIIAJICTh)
IIpumep 3K3aMeHalIMOHHOIO OMJIeTa

1. Ananu3 TpexdaszHbIX Lened Mpu BKIOYEHUHM MPUEMHHUKOB IO CXeMaM «3Be3lia» |
«TPEYTOJIBHUK.

2. Iuddepennmanpapie yeumurenn. OnepanioHHbe YCHIINTENN, HX OCHOBHBIC TIOKA3aTelH
KauecTBa U KOHCTPYKTUBHOE UCIIOJIHEHHUE.
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