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1 Iles1n ocBOEHUS TUCHMILIUHBI

[ensimu 0cBOEHUS AUCUMILIUHBL (MOYJIsA) «CXEMOTEXHHUKA) SBIIAIOTCS: U3y4YE€HUE OC-
HOBHBIX CXEMOTEXHUYECKUX PEUICHUH M (DYHKIMOHAJIHHBIX Y3JIOB aHAJOTOBOWM M IUGPOBOI
AJIEKTPOHUKH, IOJIyYEHHUE HABBIKOB CHHTE3a MPOCTEUIIUX AJIEKTPOHHBIE YCTPOMICTB, COIEp-
JKAIIUX YCUJIMTENH, aHanoro-uudposble U LU(pO-aHATIOrOBBIE MpeoOpa3oBaTenu, Joruye-
CKHE WHTETPaJbHbIC CXEMbl, HU(POBbIE (YHKIMOHAIBHbBIC Y3JIbl, CHUJIOBBIE 3JIEKTPOHHBIC
KIIFOYH ¥ 3HaKO-IU(PPOBbIE MHAUKATOPHIL.

2 Mecto aucuunjuHbl B cTpykrype OOII noaroroBku 6akanaBpa

JucuuiuimHa «CXeMOTeXHUKa» BXOIUT B BapUaTHUBHYIO 4acTh Osioka 1 oOpa3oBaresnb-
HOM IPOrpaMMBl.

Jlnst u3ydeHus JUCHUIUIMHBI HEOOXOAMMBI 3HAaHUS, c(pOPMUPOBAaHHBIE B pE3yibTaTe
U3yUYCHHsI: MaTEMaTUKH, (PU3KUKH, (PU3UKH KOHJCHCHUPOBAHHOTO COCTOSHHUS, (PU3MUECKUX OC-
HOB JJIEKTPOHUKHU, TEOPETUYECKUX OCHOB DJIEKTPOTEXHUKH, pacueTa 3JIEKTPOHHBIX CXEM, UH-
KCHEPHOH M KOMITBIOTEPHOW TpaduKd, HABBIKK PAaOOTHI ¢ MPOrPaMMHBIM 00ecreYeHUuEeM
OBM.

3HaHMsl, TOJYyYEHHbIE CTYIEHTOM IPHU M3ydyeHUU Kypca «CxeMOTeXHHKa» OyayT He-
00XOAMMBI /111 OCBOCHMS CIEAYIOIUX AUCHUILINH: «OCHOBBI IPOEKTUPOBAHUS IEKTPOHHON
KOMIIOHEHTHOM 0a3b1», «OCHOBBI TEXHOJIOTHH 3JIEKTPOHHON KOMIOHEHTHON 6a3b1», «OCHOBBI
peoOpa3oBaTeIbHOM TEXHUKW», «HepreTuyeckas snexkTpoHukay, «CAIIP yctpoiict npo-
MBILIEHHON 3JIEKTPOHUKHWY», «DJIEKTPOHHBIE IMPOMBILUIEHHbBIE YCTPOHCTBay, «CXEMOTEXHU-
YECKHUE CPEICTBA COMPSIKEHUS.

3 Komnerenuun odyuaronierocsi, popmMupyembie B pe3yibTaTe 0CBOCHHS
AUCHMIUIMHBI (MOYJIs1):

B pesynbprate ocBoeHUs AUCHUIUIMHBI «CXEMOTEXHHKa» OOydaroluiicss JOJKeH 00-
Ja1aTh CIENYIOIUMA KOMIETCHIUAMMU:

CTpyKTypHBIii
3JIEMEHT [Tnanupyemsie pe3ynbTaThl 00yUeHHs
KOMIIETCHIIUU

OIIK-3 croco0HOCTBIO pelaTh 3212491 AHAJIM3a U pacuyeTa XapaKTePHCTHK JJIeKTPHYECKHUX Lernei

3HaTh — crI0coObI 3aJaHNs peKKUMa MOKOS B YCHITUTEIISIX;

— OCHOBHBIE (pH3MYECKHE POLECCH] U IPUHLIUIIBI (PYHKIIMOHUPOBAHUS YCUIIUTEIEH U
CX€M Ha UX OCHOBE;

— IMapaMeTpsl U XapaKTEpPUCTUKN YCHIIUTENIEH U PEKUMOB X paboThI;

MOy YECHMUS,;
— METOJIMKH ONPEACJICHUS NapaMETPOB YCUIMTENEH 0 AKCIIEPUMEHTAIbHBIM JAHHBIM.

YmeTh — cOOHMpaTh CXEMbI YCUIUTENICH U TeHEPaTOPOB

— ONIPEAEISTH OCHOBHBIE NAPaMETPHI JIEKTPUUECKUX CXEM IO IKCIIEPUMEHTAIbHBIM
JIaHHbBIM;

— aHATM3UPOBATh M 0000IIATH PE3YIBTATHI IKCIIEPUMEHTAILHBIX HCCIIET0OBAHMUIA;

Ha MCXKJIUCHUIUIMHAPDHOM YPOBHC.

BJ'Ia,Z[eTB — NPAKTUYCCKUMHU HAaBBIKAMHU UCIIOJIB30BAHUA U3MCPUTCIIBHBIX HpI/I60p0B;
— HaBbIKaMH O6pa6OTKI/I OKCIICPUMEHTAJIBHBIX JaHHBIX;

B DJICKTPUYICCKUX CXEMaAX,
— TCPMUHAMHU, ONIPCACICHUAMU U HpO(beCCI/IOHaJIBHBIM SA3BIKOM CIICHIHUAJIbHOCTH.

— CXCMBI 3aMCIICHUA YCI/IJ'II/ITCJ'Ieﬁ 10 MOCTOAAHHOMY U NICPEMCHHOMY TOKY U METOJbI UX

— NPUMCHSTH IMOJIYUCHHBIC 3HAHUS B HpO(beCCPIOHaJ'H:HOfI ACATCIIBHOCTH, UCIIOJIB30BaTh UX

— HaBbIKaMH ITyCKOHaJIaJOYHbIX pa60T 10 O6Hapy)KeHI/IIO " YCTPAHCHUIO HCI/ICHpaBHOCTeﬁ




MK-1 cniocoGHOCTHIO CTPOUTH MpocTeiiinne pu3nueckne U MaTeMaTHYeCKHE MO/IeJ I MPUOOPOB, CXeM,
YCTPOIMCTB U YCTAHOBOK JIEKTPOHUKH M HAHOYIEKTPOHUKH PA3JIMYHOr0 GyHKIHNOHAIHHOIO
Ha3HAYeHNsl, 2 TAKIKE UCMOJIb30BATh CTAHIAPTHBIE MPOrpaMMHBIE CPeCTBA HX KOMIILIOTEPHOTO
MO/IeJTHPOBAHMS

3HaThb

— OCHOBHBIE IIOHSATHUS U ONPENesIeHHUs IPUOOPOB IOJIyIPOBOIHIUKOBOM, BaKyyMHOM 1
ra30BOH 3JIEKTPOHUKU;

— OCHOBHBIE (pH3MYECKHE TPOLIECCH] U MPUHIUITB (YHKIUOHUPOBAHUS SJICKTPOHHBIX
cXeM;

— METOJIbI pacueTa MapaMeTpOB JEKTPOHHBIX CXEM U PEKUMOB HX paboThI;

— mpocTeimne GU3NUECKHEe U MaTeMAaTHIECKUE MOJIENN SJIEKTPOHHBIX PUOOPOB U MX
(yHKIMOHAJIbHOE HA3HAYCHUE

YMets

— OIPEAETATH OCHOBHBIE IIAPAMETPhI 3NEKTPOHHBIX CXEM O IKCIIEPUMEHTAIbHBIM
JAHHBIM;

— aHANM3HUPOBATh U 0000IIATH Pe3yNbTaThl IKCIIEPUMEHTAIBHBIX HCCICIOBAHMIA;

— IPUMEHSATH [OJy4YECHHBIE 3HAHUS B IPO(ECCHOHANBHON AEATENIEHOCTH; UCIIOJIB30BAaTh UX
Ha MEXIUCIMIUIMHAPHOM YPOBHE.

Bnanets

— nH(OopManmei 00 00IacTAX MPUMEHEHHUS U MIEPCIIEKTHBAX Pa3BUTHS IPUOOPOB U

YCTPOMCTB Ha UX OCHOBE;
— TEPMUHAMH, ONIPEACICHUSIMH U TPO(hEeCCHOHATBHBIM SI3bIKOM CIIEHUATLHOCTH.

4 CTpPyKTYpa M cojiepKaHue JUCUUIIMHBI (MOIYJIs)

OO61mas TpyA0eMKOCTh AUCHUIUINHBI cocTaBisieT 5 enunui 180 yacos:
— aymuTopHas padora — 90 gacos;

— caMocCTosATeNIbHas pabota — 54 vaca,
— MOJITOTOBKA K dK3aMeHY — 36 4acoB.
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Pasnea 1. Dinexkrpuyeckue 6 1 1421 8 |Bemonnenne u 3amuTa |OIIK-3
CHUTHAJIBI. pacueTHO-TpaUIEeCcKOH |— 3yB
1. Buas! curnanos. [Tapamerpst pabotsl: CrieKTpab-
HUMITYJIbCHBIX ¥ TApMOHUYE- HBIW aHAJIN3 CUTHAJIOB
CKUX CUTHAJIOB. pasyoKEeHUEM B P
Dypre.
2. Monynsiius BU curnanom u | 6 1 |42 OIIK-3
UMIYJIbCHAS MOAYJISALIUS. —3yB
3. Buasl momex u crnocoObl 6 1 1421 OIIK-3
OOpBOBI C HUMH. —3yB
Paznen 2. OcHoBHBIE Xapak- | 6 1 (421 OIIK-3
TePUCTUKH YCUJIUTeIeil —3yB
JJIEKTPHUYECKUX CUTHAJIOB
1. OOu1me cBeeHus U MPUH-
LUIIBI pabOThl yCUITUTENEH
AIIEKTPUUYECKUX CUTHAJIOB.
2. ITapameTpsl u XapakTepu- 6 2 4 1 |AyautopHas KOH- OIlK-3
ctuku ycunurenei. Kinaccudu- TpOJbHas paboTamo  |—3yB
Kallusl yCHIINTEIEH. CUTHAJIaM H XapakTe-
PUCTHKAM YCHIIUTENEH




Pasznen 3. TpansucropHbie
YCHJIMTE/IbHbIE KACKAIbI

1. Cucrema ycIoBHBIX 0003Ha-
YeHUI TpaH3ucTopos. Croco-
Obl 3aJ]aHKs TOUYKH MOKOS.
Knaccel ycuiienust.

421

10

Brimonaenue u 3ammuTa
nabopaTopHOil paboThI:
HccenoBanue crioco-
00B 3a/1aHUS PEKUMOB
MTOKOS B YCHIIMTEIbHBIX
KacKaJiax ¢ oOImum
SMUTTEPOM.

OIIK-3
—3yB
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2. Henuneiinble uckaxe- | 6 2 | 421 OIIK-3
HUS B PA3JIMYHBIX KJIaccax —3yB
YCHUJICHUSL.

3. KIIJI B pa3nuuHbIX 6 1 OIIK-3
KJ1accax yCUJICHUSI. —3yB

4. CiocoObI 1 cXeMbl 6 1 421 OIIK-3
TEMIIEPATYPHOH CTa0WIIH3AINH — 3yB
TOUYKH MOKOSI.

5. Ilpoune cxemsl ycuiu- | 6 2 |4/21 OIlK-3
TEBHBIX KaCKaJIOB. — 3yB
. 5. TouHbl€ U aNIPOKCHU- 6 2 (421 OIIK-3
mupoBaHHble JIAUX u JIOUX —3yB
U IIPOCTEUIINE NTepEAATOYHBIE
3BECHbSI.

. 6. OneparopHas CTpyK- 6 2 | 421 6 |Bemonnenue u 3amuta |OITK-3
TypHas cxema u rpadoananu- nabopaTopHOil paboTHI: (— 3yB
TUYECKUH pacdeT peskuMa Io- HccnenoBanue ycuim-
Ko Kackaja ¢ O0. TEJsl 3ByKOBOM YaCTOThI
Ha OCHOBE PEOCTaTHOTO
KackaJia ¢ 00ImuM
SMUTTEPOM.

Pa3nen 4. Muorokac- 6 1 421 3 |Bemonnenue u 3ammuta |OITK-3
KaJHble YCUIUTEJIH nabopaTopHOM pabOTHI: |— 3yB

Bunel cBsizn Mexy UccnenoBanue mMynb-
kackanamu. Cuctema ycioB- TUBHUOpPATOPA.

HBIX 0003HAYCHHUN yCHIIUTENEH
Ha UMC.

Pa3znen 5. O6paTnan 6| 2 4 OIIK-3
CBSI3b B YCHJIUTEJIbHBIX YCT- — 3yB
poiicTBax

1. O6mmue cBeaeHuUs.

CrocoObI MOTY4eHUS U CIIOCO-
On1 BBenieHus curnana OC.

2. Bimusguue OC Ha 6 3 421 3 |Bremoanenune u 3ammra |OITK-3
KOA((UIIMEHT YCUIICHHUS U €r0o nabopaTopHOil paboTHI: (— 3yB
CTaOMIIBHOCTD, Ha (ha30BBII Hccnenosanue LC-

CJIBHT, TIOJIOCY TIPOITyCKAHWSI, reHepaTopa.
HEJIMHEWHBIE HCKAKEHUS,

BXOJTHOE W BBIXOJHOE COIPO-

TUBJICHUSI.

3. YcnoBus camoBo30y- | 6 2 | 421 OIlK-3
KACHUS U YCTONYHUBOCTH YCH- —3yB
nuteneit oxBaueHHbIX OC.
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Pa3nen 6. Onepanuon- 6 2 3 |Bommonnenune u 3amura |OITK-3
Hble YCHJIUTEIHU nabopaTopHOil paboTHI: |— 3yB
1. O6wmue cBeneHus. UccnenoBanmne RC-
[Tapamerpsl uaeansHoro OVY. reHeparopa.
. 2. OCHOBHBIE CXEMBI 6 2 |4/21 3 |Bemoanenue u 3amura |OIIK-3
BritoueHust OY ¢ OOC. nabopaTopHOH pabOTHI: |— 3yB
HccnenoBanue renepa-
TOpa MUI000pa3HOTo
HATPSDKEHUS.
. 3. OCHOBHBIE CXEMBI 6 2 2 OIIK-3
BritoueHus OV ¢ I10C. —3yB
4. [TapameTphl U Xapak- 6 2 2 |Bemonnenwue u 3ammuta |OITK-3
tepuctuku OVY. n1abopaTopHOit pabOTHI: (— 3yB
Hccnenoanue 6110-
KHHT-TEHEPaTopa.
5. BHyTpeHHss cXeMo- 6 2 3 OIlK-3
TexHuka OY. —3yB
Hroro 36 | 54/ 54 SK3aMel
221

U- 3anamus nposoosamcs 6 unmepaxmugHulx popmax (m.e. uz 54 uacos 1a6opamopHulx 3a-
Hamuil 22 yaca npo8oosimcs ¢ UCHOTIb308AHUEM UHMEPAKMUBHBIX MENOO08).

OcHOBHbIE TUAAKTHYECKHE eAMHUIIbI

Pazpen 1. 3ﬂeKTqueCKl’le CUTHAJIbI, UX BUIABI X IApaMETPbI.

Curnainsl: JeTepMUPOBaHHbIE; HETPEPHIBHBIE;, aHAJIOTOBBIE; TUCKPETHBIE; UMITYJIbCHBIE
PaMOUMITYJIbChI M BUJICOMMITYINIbCHI; HIU(POBBIE; HEAETEPMUPOBAHHBIE CIyJaiHbIE.
[TapameTprl eprOANYECKUX UMITYJIBCHBIX CUTHAJIOB: (JOpMa MMITYJIBCOB M UX MOJSp-
HOCTb; aMIUIMTYZQ; IE€PUOJ NMOBTOPEHMSI U 4acTOTa CIENOBAaHUS; UINTEIBHOCTU MMITYJIbCA,
HEPEAHEr0 U 3aHEr0 (PPOHTA; CKBAXKHOCTh U KOX(P(MUIMEHT 3all0JIHEHHS; CPEHEE 3HAUCHUE
UMITYJIBCHOTO KOJIEOaHUs; MOLITHOCTh B UMITYJIbCE U CPE/IHSAS MOLIHOCTD.
[TapameTpsl TaApMOHUYECKUX CUTHAJIOB: aMILIMTY/1A; 4acTOTa W MEPHUOJ; YIJIOBas CKO-
pOCTh; HavaibHas (asa; AEUCTBYIOLIME 3HAUEHUSI TOKOB M HAINpsDKEHUI; MTHOBEHHBIEC 3HAUe-
HUS; CPEHUE 3HAYEHUS 3a ITOJIOKUTEIBHBIN MOTYyIEPHO.
[Tonsatue Mmoxymsiuuu. Monysauusi BBICOKOYACTOTHBIM TaPMOHUYECKUM CUTHAJIOM: aM-

IJIUTYAHAasA MOAYJIAOHA, aMIUIMTyAHAsA MaHUITYJSIOWA; YaCTOTHAad MOAYJIALUA,; YaCTOTHAsA Ma-
HUMYJAnUs; (pasoBas MaHUMYNSAUsA. MOAYJIANUS HMMITYJIbCHBIMH CHTHAJIAMH: IHPOTHO-
HMITYJIbCHAA MOAYJIALIUA; aMIIUTYAHO-UMITYJIbCHAasA MOAYJIAIWA, UMITYJIbCHO-KOJ0BasA MOJAY-
JISITIHS.
Bunel momex 1 criocodb! 60pbObI ¢ HUMH: PaIUOTIOMEXH; €CTECTBEHHBIE IIOMEXH; HH]TY-
CTpHAJIbHBIC TIOMEXHU; TEIJIOBOH MIyM; IpOOOBO#l IyM; heUHTH; qpeOesT.
Paznen 2. OcHOBHBbIE XapaKTEePUCTUKH YCHIIUTEJIEH YIeKTPHYECKUX CHTHAJIOB.
Onpenenenue ycunutens. O0uue cBeieHns. DIEKTPOHHBIE KIIIOYHU, PUHIUIIBI yIIpaB-
JICHUS TPAH3UCTOPOM B cxeMax ¢ oO0rmmm dMutTepom (OD) u ¢ obmieit 6a3oii (OB).




[TapameTpsl M XapaKTEpPUCTUKU YCWIHTENEH: BXOJHOE U BBIXOJHOE CONPOTHBIICHHUS
YCUJIUTENS. U CONPOTHBIICHUE HArpy3KH, MOJHBIE M HOPMUPYEMBIE CONPOTHUBIIECHUS, 0000-
IIEHHAsl CXEMa YCWJINTEINsI, Harpy30UHbI€ XapaKTEpUCTUKN HEUIE€aIbHOTO NCTOYHUKA HAIps-
JKEHUs, o0Iue TpeOOBaHUS K YCHJIUTENSM IO BXOJHOMY M BBIXOJHOMY COMNPOTHBIICHUSM;
K03 PHULIMEHTHI Tiepeayn, TUHEWHBIC U JOrapu(MHUUECKIE €IUHHIBI B CBS3U ¢ KO3 duim-
€HTOM YCHJICHUSI MHOTOKACKaJHOTO YCUJIUTENs; aMIUIMTYJHAsi XapaKTepUCTHUKA; JHUHAMUYE-
CKUH Mana3oH; aMIUIMTyAHO-4yacToTHas (AUX) u norapudmuyeckast aMIuIMTyTHO-4aCTOTHAS
xapakrepuctuka (JIAUX), JIAUX ycunuTens MOCTOSIHHOTO TOKa, BCIIOMOTATENIbHBIC JIMHUH
CeTKH B JIOTapH(MUYECKOM MaclITabe 4acTOT, 4aCcTOTa €JUHMUYHOIO YCHIJICHUS, TpaHUYHAs
4acTOTa YCWJICHUS; 10JI0Ca MPOITyCKaHUs, JUana3oH paboyuX 4acToT, HIKHSS U BEPXHSS pa-
0oume 4acToThl, cpeHss padouas yactora; ¢gazo-yactorHas (PUX) u norapudmudeckas ¢a-
30-4acToTHas xapakrtepuctuka (JIOUX); nuHeliHble HMCKaKCHHS; HEIMHEHHBIC MCKAKCHUS,
MepexoaHasl XapakTepUCTUKA; BbIXOAHAs MOITHOCTh; KII/I.

Knaccudukanus ycunuTenei: mo xapakTepy yCHIMBa€MOr0 CHUTHAJIA — YCUJIMTENH Tap-
MOHHYECKHUX CUTHAJIOB C JIMHEWHBIM PEKUMOM pabOThl, UMITYJIbCHBIE YCUIIUTEIH C HEJTUHEH-
HBIM PEKUMOM PabOTHI; IO MOJIOCE MPOIMYCKAHUS — YCUJIMTENN MTOCTOSTHHOTO TOKA, 3BYKOBBIX
4acTOT, BBICOKUX 4YacTOT, LIMPOKONOJOCHBIE, IOJIOCOBBIE, Y3KOIOJIOCHBIE M PE30HAHCHBIE
YCUJIMTENN; TI0 HA3HAUEHUIO — YCHJINTEIHN TOKA, HANPSKEHUSI, MOLTHOCTH; 110 TUILY KJIFOUEBO-
r'0 3JIEMEHTA — JIAMIIOBbIE, TPAH3UCTOPHBIE, THPUCTOPHBIE, MHTErPaIbHbIE, ONTPOHHBIE.
Pa3nes 3. Tpan3ucropHble YCHINUTENbHbIC KACKA/IDI.

Cucrema ycioBHBIX 0003Hau€HHUI TpaH3UCTOPOB. CrocoObl 3ajaHusl PEKUMa MOKOS B
TPaH3UCTOPHBIX Kackanax ¢ OD: MeTo1 Harpy304HOW XapaKTEpUCTUKH; CTATUYECKUN PEKUM,
PEeXUM IOKOSI; AMHAMUYECKUHN PEXUM; TOUKA IOKOs; paboyasi TOUKa; CTaTUYeCcKas JTMHUS Ha-
rPY3KHU; JUHAMUYECKAs! IMHUS HArPY3KHU.

Cxema 3aaHusi pexXxuMa 1MoKosi (UKCHPOBaHHBIM TOKOM 0a3bl: HANMEHOBAaHUE HIIEMEH-
TOB M HMX Ha3HaueHue. MeTojabl rpadoaHaIUTHUYECKOTO pacyeTa HETMHEHHBIX CXEM: METOJ
skBUBasIeHTHOW BAX; MeTon Harpy3o4Hol XapakTepucTUKH. CBsi3b BXOJAHOM HArpy304HOMN
XapaKTepUCTUKHU C Ha3BaHUEM CIIOco0a.

Cxema 3aaHusi pexXxuMa MOKOos (UKCHPOBAHHBIM HalpsbKeHUEM 0a3bl; HaMMEHOBaHHE
AIIEMEHTOB M UX Ha3HAueHUE; HampspKeHHe 0asbl; BXOJHAS HArpy3o4Hasl XapakTepUCTUKA MO
METOJIy aKTUBHOI'O JIByXIIOJIFOCHUKA U €€ CBSI3b C Ha3BaHUEM Croco0a.

Cxema 3amaHus peXuMa TOKOsI (PMKCHPOBAHHBIM HAMpsDKEHHEM 0a3bl ¢ AIMUTTEPHOM
cTabunu3anueil: HaMMEHOBAaHUE 3JIEMEHTOB M MX Ha3HAa4eHHE, MEXaHU3M TeMIepaTypHOI
cTabunm3anumu.

Pexxumnr (kmacesl) yeunenus: A, B, AB, C, D, AD u BD, E, BE u ABE. Henuneiinsie
ncKaxkeHus B kiaccax ycuienusi: A, B, AB, C. KII/] B knaccax ycunenus: A, B, AB, C, D.
Cxema u npuHIMN JeicTBUs Jornyeckoro snementa 21U-HE cepun TTJI.

Craruueckas U IMHAMHYECKasl TMHUM HArpy3KH Ha MPUMEpPE CXEMBbI C SMUTTEPHOH CTa-
Ownm3anyen TOYKU TOKOsI.

[Tapamerpudeckasi TemrepaTypHasi CTaOWIH3aIUs TOJMOKEHUs TOUKH MOKos. Temmepa-
TypHasi cTaOWIM3alusi MOJIOKEHUS TOYKU IMOKOSI MPHU MOMOIIM OTPULATENbHOM 0OpaTHOM
CBSI3M 10 TIOCTOSTHHOMY TOKY.

[Ipoune cxembl YCUIIUTENBHBIX KaCKaI0B: YCUIIUTENbHBIN Kackag ¢ Ob; ycunuTenpHbIi
Kackan ¢ oomuM kosekropoMm (OK), sMUTTepHBIN MOBTOpUTENH; (Pa30MHBEPCHBIA KacKal;
CpaBHUTENbHAS XapaKTepUCTHUKA YCHUIMTENbHBIX KackagoB ¢ 0D, OK u Ob; ycunuTenbHbIN
Kackaj ¢ OOIIMM HMCTOKOM; YCHJIMTEIbHBIH Kackaj C OOIIMM CTOKOM, UCTOKOBBIH MOBTOPHU-
TeNb; YCHJINTEIh MOILIHOCTH Kiacca A ¢ TpaHC(OPMATOPHBIM BKIIIOUEHUEM HArpy3Ku; JABYX-
TaKTHBIN YCUJIUTENb MOIIHOCTH C TPAaHC(POPMATOPHOH CBA3bI0; Oe3TpaHc(hOpMaTOPHBIE IBYX-
TaKTHbIE YCHJIUTEIH MOIIHOCTH.

Tounsle u annpokcumupoBanHble JIAUX n JIOUYX u morpemHocTy anmpoKCUMAaINH.
[Tpocreiimne nepenaToyHble 3BEHbS: MPOMOPIHOHATBHOE 3BEHO; alepuoJUYecKOoe WHEPIH-
OHHOE 3BEHO MEPBOT0 MOPsAKa U NpocTeias uHTerpupyronias RC-nenouka; ”HEpIUOHHOE



nuddepeHupyomee 3BeHO IMEepBOro mopsiaka W mpoctedmas nuddepenmupyromas RC-
IIEMOYKa; WJIeaTbHOE WHTErPUPYIOIIEe 3BEHO; UacabHOe nuddepeHimpyromee 3BeHO; aud-
(epenmmpyromiee 38€HO nepBoro nopsaka. I[lpoune RC-1ienovxu u ux anmpoKCUMUPOBAaHHbIE
JIAUX u JI®YUX. OneparopHas CTpykTypHas cxeMa ycuiutens ¢ OO, BIUsHUE €eMKOCTEN Ha
JIAUX u JIOUX. I'padoananutuyeckuil pacyeT pexxuma mokos kackana ¢ OO B kiacce A:
OCHOBHBIE TOJIOKEHHSI U 33aJjaud pacueTa; YCJIOBHSI HCKIIIOUEHUS HEMHEHHBIX MCKaKEHUM;
cXeMa Kacka/ia ¥ OmpeJesicHHE ee IMapaMeTpoB; yCIOBUS M OrpaHMUYCHHS MpH pacyere 6a3o-
BOM IIEMH.

Pa3nes 4. MHOrokackaaHble yCHIUTEIH.

OO01ue noHaTHA U onpeaeneHus. Buabl cBs3u Mex Ay KackagaMu: KonaencaropHas RC-
CBsI3b; TpaHC(hOpMaTOpHAs; HEMOCPEICTBEHHAs T'aJIbBAHUYECKAs CBS3b; ONTPOHHAS.

Mmuorokackagasle yeunutenn Ha MMC: oOmue cBeleHHs U CHCTeMa YCIOBHBIX 000-
3HAYEHUH.

Pazgen 5. O0paTHasi cCBA3L B VCWJINTEIbLHBIX VCTPOHCTBAX.

Oo6mue cBenenus: onpeaeneHue ooparHoi csizu (OC); meTias oOpaTHOM CBsA3H; 00mas
u mectHasg OC; nonoxurenbHas ([IOC) u orpunarensuas obpatHas cBsizp (OOC). CrocoOsl
nosnydeHus: curtasia OC: 1o HampspKeHHio; 1Mo Toky; cMemannas OC 1o BbIXOAy, KOMOWHU-
poBanHas OC. Cnoco0bl BBeneHusi curHaia OC BO BXOJAHYIO LI€TIb YCHIJIMTENS: MOCJEN0Ba-
TeNbHasl; napamenbHas; cMemandas OC 1o BXoxy.

Bnusinue OC Ha ko3¢ (ULMEHT yCcuiIeHHs B AMana3oHe cpeqHux yacTot. [lonarue ko-
s durmenta oOpaTHoi cBs3U. BriBOI (OpMYIBI 3aMKHYTOTO YCHIJIMTEINS, TETICBOE YCHIIEe-
nue, rnyouna OC. Bmusiaue o6meir OOC Ha cTaOMIbHOCTh KO3 duiueHTa ycuinenus. Buus-
Hue o0miei yactotHo-He3aBucumon OOC Ha dazosbrii capur. Biusaue OOC Ha HelMHEHHBIC
uckaxxenus. Bausane OC Ha BXOJHOE U BBIXOJHOE COMPOTHBIICHWE YCHIIUTENs. BnusHue
obmert yacrotHo-He3aBucumoir OOC Ha mosocy nporyckanus ycwurens. CamoBo30yxe-
HUE U aBToreHepanus ycuiutenei oxBaueHHbIX OC. Y CTONUUBOCTh yCHITUTENEH OXBAYEHHBIX
OC.

Pa3nen 6. OnepanyoHHblie VCHINTENN.

Kpatkas ucropus onepannonssix ycunureneit (OVY). YcnoBHoe rpaduueckoe 0003Ha-
YyeHue, KOJIMYECTBO BBIBOJIOB M UX Ha3HaueHue. JuddepeHnanbHblii 1 ciH(pa3HBIA CUTHAIIBI.
VYuusepcanbHocTh. JIAUX u JIOUX OV ¢ nosnHo#l BHYTpeHHENH YaCTOTHONW KOPpPEKLIHEH.

ITonsarue 06 uneansHom OVY: nuddepeHnanbHbI KOAPPUUUEHT yCUIeHUs; HaNpshKe-
HUE CMEUICHUsI HYJIS; BXOJAHOE CONPOTUBIIEHUE U BXOJIHBIE TOKH; BBIXOJHOE COMPOTHUBIICHHUE;
KO3 PUIMEHT yCHIIeHUs] CHH(A3HOr0 CUTHaa; BpeMsl OTKJIMKA Ha W3MEHEHHE BXOJHOTO CHUT-
Haja.

OcHosable cxeMbl BKItoueHUs OY ¢ OOC: uHBEpTUPYIOINK YCUIIUTEND ITIOCTOSHHOTO
TOKA; WHBEPTUPYIOIIUN MOBTOPUTENb HANPSLKEHUS; MpeoOpa3oBaTeiab TOKa B HaNpsKEHHE,
HEMHBEPTUPYIOLINH YCUIIUTENIb MOCTOSHHOTO TOKA; MOBTOPUTENb HanpspkeHus Ha OVY; nud-
(bepeHInaIbHbBIi YCUIIUTENb MOCTOSIHHOTO TOKA; WHBEPTUPYIOIIMNA CyMMAaTop; HEMHBEPTH-
PYIOLIMI CyMMAaTOp; CXeMa MHTErPUPOBaHUS; cXxeMa TudepeHIIMpOBaHUs; JToTapupMUpyro-
UM YCWINATEIb; SKCIOHEHIUAIBHBIN YCHIIMTENb; UCTOUHUK HampsbkeHus Ha OY ympasisie-
MBI HaNpsKEHUEM; UICTOYHUK Toka Ha OV ympasnsemsiit HanpspkeHueM. OV ¢ ITOC u rene-
patopbl curtanoB: Tpurrep llIMura B reneparopax curaanon; MyJabTuBHOpaTop Ha OV rexHe-
parop KoiiebaHu#M MPSMOYToJbHONW M TpeyroybHoi (opMm; RC-reHeparop CHHYCOMAAIbHBIX
konebanuii. OY ¢ I1OC u xommapatopsl, aHATOTO-IIM(PPOBON MPeoOdpa3oBaTENh Mapaylieb-
HOTO THIA, IIM(PPO-aHATIOTOBLIH Npeodpa3zoBaTeib MapaieIbHOTO TUIIA.

[Tapametpel u xapaktepuctuku OVY: koddduumeHt ycuienus nuddepeHIuanIbHOTO
CUTHaJa; yacToTa eAuHuuHoro ycunenus; JIAUX n JIOUX; ammiuTyqHas XapakTepuCTHKA U
HaNpsDKEHUE CMEIICHUs HYJS, BXOJHBbIE TOKUM U UX PAa3HOCTh; BXOJHOE COMPOTHUBIIEHUE IS
TuddepeHMaIbHOro U cuH(pa3Horo cUrHana; KodQpQHUIMeHT ocinabiaeHus CUH(A3HOTO CHr-
HaJa; TeMIepaTypHble Apeidbl; HaNpsHKEHHE NIYMOB; KO3(DPUIIMEHT BIMSHUS HaMpsDKEHUS
IIUTaHWs HA HAIIPSDKEHNUE CMEILEHUS HYJIS; CKOPOCTh HApAaCTaHUsI BBIXOHOTO HAIIPSHKEHHUS,
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BpEMsI YCTAHOBJICHHS BBIXOIHOTO HAIMPSKCHUS; BPEMST BOCCTAHOBJICHUSI.
Baytpennss cxemorexauka OY: npocreimmii mudpepeHnmanbHpii KacKad; ClIOCOOBI
YIAYYIIEHUS XapaKTepUCTUK AU epeHnanbHbIX KaCKaI0B.

JlaGopaTopHbIii NPAKTUKYM

Paznen 3.
- UccnenoBanue criocoOoB 3a/1aHus pEKUMOB ITOKOSI B yCHITMTEIBHBIX KaCKaaax ¢ 00-

M SMUTTEPOM;

- UCCIICIOBAaHHUE YCUITMTEISI 3BYKOBOW YaCTOTHI HA OCHOBE PEOCTATHOTO KacKaa ¢ 00-
[IAM SMUTTEPOM.
Pazpean 5.

- UccnenoBanue MynbTHBHOpATOpA;

- uccnenoBanue LC-reneparopa;

- uccnenoBanue RC-reneparopa;

- HCCIIeZIOBAHKE TeHEePaTopa MIJI000Pa3HOTO HANPSHKEHUS;

- HccrieToBaHue OJIOKMHT-TeHepaTopa.

5 Obpa3oBaTesibHbIE TEXHOJIOTHHI

[lepen n3ydyeHrneM AMCUUILIIMHBI IPOBOAUTCS MIPEIBAPUTENBHBIN KOHTPOJIb, KOTOPbII
HaIlpaBJI€H Ha BBISBICHUE HAJMYHOI'O YPOBHS MOJATOTOBKHU CTYJEHTOB, JOCTUTHYTOIO B pe-
3y/bTAaTe U3YUYECHUS MIPEAIIECTBYIOMUX JUCHUIUIMH €CTECTBEHHOHAYYHOT'O 1IUKJIA B COOTBET-
ctBUe ¢ nepeuneM pazzaena 2 PI1/I. [IpeaBaputenbHblil KOHTPOJIb UMEET OOJBIIOE 3HAYCHHE:
JUISL OIIPEJIEIIEHUS [TI03HABATENIbHBIX BO3MOKHOCTEHN CTY/IEHTOB U OCYILECTBICHUS NHUBU -
nyanu3anuu U auddepeHnuanuu 00y4eHus ; TMarHoCTUKU UCXOAHOTO COCTOSIHUS 00y4eHHO-
CTH CTYJICHTA C LEJIBI0 OTCIICKUBAHUS €T0 JaJbHEUIIeTo MPOABIKEHHS B 00ydeHHH (InHAa-
MHUKHU 00y4E€HHOCTH);

B npouecce npenoaaBanus TuCUUIUIMHBI «CXEMOTEXHUKA» TPUMEHSIFOTCS TPAAUIIMOH -
Hasi ¥ MOJYJIbHO-KOMIIETEHTHOCTHAs TEXHOJIOTUH.

Jlexumu mpoxXosAT KaK B TPAAUIIMOHHON (hopme, Tak U B (hOpMeE JISKITUI -KOHCYJIbTAIIH, T8
TEOPETUYECKHI MaTepuall 3apaHee BbIIAETCS CTYIEHTaM Il CaMOCTOATEIbHOTO U3YUEHUS,
JUISL IOJTOTOBKU BOIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKLIKs MPOXOIUT MO THUITY BOIIPOCHI-
OTBETHI-TUCKYCCHS.

Jlex1moHHBIN MaTepual 3aKperisieTcs B X0/1€ 1a00paTOpHBIX padOT, HA KOTOPHIX BBITOJIHS -
I0TCSI TPYTIIIOBBIE MW MHANBUIyaJIbHBIE 3aJaHuUs 110 IpolieHHo Teme. [Ipu nposenennn
71a00paTOPHBIX 3aHATUN UCIOIB3YETCSI METO/I KOHTEKCTHOTO 00Y4YEeHMsI, KOTOPBIH 1103BOJISIET
YCBOMUTH MaTEpHa IIyTEM BBISABIICHUS CBA3EH MEXAY KOHKPETHBIM 3HAHUEM U €r0 IPUMEHE-
HUEM.

B npouiecce o0yueHust HCHOIB3YIOTCS IEMOHCTPALIMOHHbIE TIAKATHI, a TAKXKE HATYpHBIE
KOHCTPYKIUHU U3y4aeMbIX TPUOOPOB U YCTPOIICTB.

6 YueOHo-MeTOIMYECKOE ODecTeYeHne CaMOCTOSITeJIbHOI PadoThI CTYeHTOB

Pasden/ mema Bud camocmosmenvHoil Kon-60 @
JuCYUNAUHbL abomol yacos OpMbL KOHMPOAA
Y p
Paszgea 1. daexkrpuue- N3ydenue marepuana no 8 Brinonnenue u 3a-
CKHe CHTHAJIbI. OCHOBHOM | JIOTIOJTHUTE b~ IIATa PacUYETHO-
1. Buaer curnanos. [1a- HOM TuTepaTtype rpaduueckoii pado-
pamMeTphbl UMITYJILCHBIX M Thl: CrieKTpaabHbIN
rapMOHMYECKHUX CUTHA- aHaJIM3 CUTHAJIIOB
JIOB. Pa3IIoKEHUEM B PSIJT
dyphbe.
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Pazden/ mema Buo camocmosimeavtoii | Koa-60
ducuunauHbwl pabomul yacos Popmbt KoHMPOAA
2. Monynsauusa BY curna- | M3ydyeHue matepuana rno
JIOM ¥ UMITYJIbCHAsI MOJy- | OCHOBHOM M JONIOJHHUTEIb-
JSUSL. HOI1 TuTepaTtype
3. Buael nomex u cioco- | M3yueHnue matepuaia mno
ObI OOPHOBI C HUMHU. OCHOBHOU U JIOITOJHUTEIb-
HOU JIUTeparype
Pa3zgea 2. OcHOBHbBIE N3yuenue marepuana no
XapaKTePUCTUKH YCH- OCHOBHOM U JTOTIOJIHUTENb-
JUTEJeH YIeKTPHYeCKHX | HOU JIMTeparype
CHUTHAJIOB
1. O0wue cBeneHus u
NPUHIUIB pabOTHI YCH-
JUTENeN NEeKTPUIECKUX
CUTHAJIOB.
2. ITapametpsl u xapakrte- | M3ydenue marepuana mo 1 AyauTopHas KOH-
PUCTHKH YCUJIUTEICH. OCHOBHOI U JTOTIOJTHUTEb- TpoJbHas paboTa Mo
Knaccudukanus ycunu- HOI TUTepaType CHUTHAJIaM M Xapak-
TEJeH. TEPUCTUKAM YCHIIU-
Tenen
Pa3nea 3. Tpanszucrop- | M3ydyeHue maTepuana 1o 10 Boinonnenue u 3a-

Hble YCHJIUTEIbHbIE
KaCKajbl

1. Cucrema ycia0BHBIX
0003HaYeHU I TPaH3UCTO-
poB. CriocoObI 3a1aHus
TOYKH ITOKOs1. Kimaccel
YCHJICHUSL.

OCHOBHOW U JTOMOJHUTEb-
HOW JIuTeparype

muTa J1abopaTopHOH
pabotsl: Uccneno-
BaHKE CIIOCO0OB 3a-
JaHWUS PEKUMOB T10-
KOS B YCUJIUTEIb-
HBIX KacKaJax ¢
OOLIMM 3MUTTEPOM.

2. HenuHelidble UCKaXxe-
HUS B Pa3JIMYHBIX KJIaccax
YCUJICHUS.

N3yuenue marepuana no
OCHOBHOH U JOIOJIHUTENE-
HOW JIMTEeparype

3. KII/] B pa3nuyHbIx
KJIaccax yCHUJICHHUSL.

N3yuenne marepuana mno
OCHOBHOU U JIOMTOJTHUTEIb-
HOU JIMTeparype

4. CnocoOBI U CXEMBI
TEeMIIepaTypHOH CTaOWIN-
3aI[A TOYKU ITOKOSI.

N3yuenue marepuana no
OCHOBHOM U JIOMTOJTHUTEIb-
HOU JIMTeparype

5. IIpoune cxemsl ycuiu-
TEJIbHBIX KacKa/I0B.

N3yuenne marepuana mno
OCHOBHOH M JTONOJHUTEIb-
HOU JIMTeparype

5. TouHbIE U aNIIIPOKCH-
MupoBanHbie JIAUX u
JI®YX u npocrenmme
NepeIaTOYHbIE 3BEHBS.

N3yuenue marepuana no
OCHOBHO M JTONOJHUTEIb-
HOU JIMTeparype
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Pazden/ mema Buo camocmosimeavtoii | Koa-60 o
ducyunauHsl abomol yacos OpMbL KOHMPOAA
Y p

6. OnepaTopHast CTpyK- N3yuenue marepuana mno 6 Brinonnenue u 3a-

TypHasi cxema u rpadoa- | OCHOBHOH M JIOTIOJTHHUTEIb- muTa 1a00paToOPHOMA

HAJIUTUYECKUH pacyer HOI1 TuTepaTtype pabotsr: Uccneno-

peKHMMa TTOKOSI KacKaja ¢ BaHUE YCUIIHTEIS

05. 3BYKOBOM 4acTOTHI
Ha OCHOBE peocTar-
HOT'O Kackaja ¢ 00-
MM SMUTTEPOM.

Pa3nen 4. Muorokac- N3yuenue marepuana mno 3 Brinonnenue u 3a-

Ka/JHbIe YCHIHTETN OCHOBHOI U JTOTIOJIHUTENb- MTa 1a00paToOpHO

Buapl cBsizu Mexy Kac- HOW JIUTEeparype pabotsr: Uccnemno-

kanamu. Cucrema ycioB- BaHHUE MYJIbTUBUO-

HBIX 0003HAYECHUN yCUITU- patopa.

teneid na UMC.

Pa3zpnen 5. OdpaTnas N3ydenue marepuana no

CBAI3b B YCHJIUTEJIbHBIX OCHOBHO¥ U JIOTIOJIHUTEITb-

ycTpoiicTBax HOW JIuTeparype

1. OOuue cBeaeHUsI.

CniocoOslI nony4eHus u

CrocoObI BBEJICHUS CHUT-

Haina OC.

2. Bnusnue OC Ha k03¢- | M3ydeHue maTepuana mno 3 Boinonnenue u 3a-

(UIUEHT YCUICHHUS U €r0 | OCHOBHOM U JIOTIOJIHUTENb- muTa 1a00paTOpHOM

cTabuIbHOCTD, Ha (a3o- HOI1 TuTepatype pabotsi: Uccneno-

BBII CIIBUT, ITOJIOCY TTPO- Banue LC-

MyCKaHWsl, HeJTMHEeHHbIE reHepaTopa.

UCKXCHUS, BXOJHOE U

BBIXOJHOE COMPOTHUBIIE-

HUSL.

3. YcnoBus camoBo30yx- | M3ydeHue maTepuana mno

JICHHUS] U YCTOMYHUBOCTh OCHOBHOM U JIOMTOJTHUTEIb-

YCUIIUTENEH OXBAaUYEHHBIX | HOM MUTEepaType

OC.

Pa3nen 6. Onepanuon- N3yuenue marepuana no 3 Brimmonnenune u 3a-

Hble YCHJIUTETU OCHOBHOM U JTOTIOJTHUTENb- MTa 1a00paTOPHOA

1. OOurue cBenenus. [la- | HOM JuTEpatype pabotsl: Uccneno-

pameTpsl naeansHoro OY. BaHue RC-
reHepaTopa.

2. OCHOBHBIE CXEMBI N3ydenne marepuana mo 3 Brimonuenue u 3a-

srirouennsa OV ¢ OOC.

OCHOBHO M JTONOJHUTEIb-
HOU JIMTeparype

nuTa JJabopaTopHOM
pabotsr: Mccneno-
BaHHE TeHepaTopa
UJI000pa3HOTO Ha-
NIPSKEHUS.

3. OCHOBHBIE CXEMBI
priroueHug OY ¢ [TOC.

N3yuenue marepuana no
OCHOBHOU U JIOITOJTHUTEIb-
HOW JIUTeparype
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Pazden/ mema Buo camocmosimeavhoil | Kona-60
ducyunauHst abomwl yacos Popmbt KOHMPOAA
Y p
4. ITapametpsl u xapakte- | M3ydyeHue marepuana mno 2 Brinonnenue u 3a-
puctuku OY. OCHOBHOU U JIOIIOJTHUTEIb- mTa 1a00paToOPHOMA
HOU JIUuTeparype pabotsl: Uccaeno-
BaHUE OJIOKUHT-
reHepaTopa.
5. BHyTpeHnHssa cxeMo- N3yuenune marepuana mno
Texuuka OVY. OCHOBHOH U JOIIOJTHUTEIE-
HOU JIuTeparype
Hroro no gucumMminxe o4 DK3aMeH

NoakownE

© ®©

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24.

KoumponbHvie 6onpocsi no umozam oceoenus: OUCYUNIUHbL
Bunbl v napameTpsl JIEKTPUYECKUX CUTHAJIOB.
Psan ®ypee, onpenenenue, CBOMCTBA, MPUMEHEHHUE.
Buasl momex u cmocodsl 60pbOBI ¢ HUMH.
[lepeuncinure n oXxapakTepusyuTe U3BECTHbIE BaM BUJIbI MOYJIALIMM CUTHAJIOB.
Ilepeuncinre mapameTpsl U XapaKTEPUCTUKU YCHIIUTEICH.
Jluneitnbie u norapudgmuueckue eaAuHUIBI. KakoBo ux npuMeHeHue?
HapucyiiTe (kauecTBEHHO) aMIUIUTYAHYIO XapaKTEPUCTUKY YCUIIUTEINS IEPEMEHHOIO TO-
ka. Kakue napameTrpsl ycunuresns oHa OTpaxaer?
YacToTHbIE XapaKTEPUCTUKHU YCUITUTENEH.
Jlunelinple uckaxxenusa. Ha30BUTe NpUUMHY UX MOSIBJICHUS B YCUIIUTEIAX.
Henunelinble uckaxenus. HazoBure npuunHy ux nosiBiieHus B ycrintensx. Kakumu na-
pameTpamMu OHHM OLIEHUBAOTCA?
[Tpusenure (kauectBeHHO) BUI AUX u JIAUX ycunurens nepeMeHHoro toka. Ilokaxure
Ha XapaKTEpUCTUKaX, KaK OMNPENEseTcsl Mojioca MPOIMYCKaHUS U KAaK pPacCUUTBIBACTCS
cpenHsisi paboyasi 4acToTa.
[TpuBenure (xauectBenHo) BuA AUX, JIAUX u JIOUX ycunurens nepeMEeHHOIo TOKa.
ITokaknre Kakas CBs3b CyIIECTBYET MEKY HUMH.
[Tpusectn JIAUX n JIOUX ycunutens, UaeaabHOTO ¢ TOUKH 3pE€HHsI OBICTPOACHCTBHS.
Knaccugukanus 31eKTpOHHBIX YCUIIUTENEH.
BAX ounonsproro tpanzucropa ¢ O3. [Tokaxure 00J1aCTH U3BECTHBIX PEKUMOB PAOOTHI.
['padoananuTHUecKrie METO/IbI pacyeTa HEIMHEWHBIX CXEM: SKBUBAJIEHTHAS M Harpy304-
Hasl XapaKTEPUCTUKH.
Jaiite onpenenenne pexxuMma noxkos ycunurens. KakoBo ero HazHaueHHe, KAKUMH OCHOB-
HBIMU [TapaMeTpaMH OH XapaKTepU3yeTcs?
Ornpeenennst TOYKU MOKOsI, paboveit TOUKH, CTATUYECKON U TMHAMUYECKOM JIMHUM Ha-
rpy3ku. UTo y HUX OOIIero U B 4eM pasinyus?
[IpuHIUIT CyNepIIO3UIIMM U MIOPSAJOK PACUeTa CXEM METOIOM HAJIOKEHUSI.
HapucyiiTe npUHIMIUAIBHYIO CXEMY YCHJIMTEIBHOTO Kackajga Ha OUIOJSIPHOM TpaH3MU-
CTOpE CTPYKTYpbI N-p-n, BKJIIOYEHHOM Mo cxeMe ¢ OO ¢ QUKCUPOBaHHBIM TOKOM Oa3sbl.
IIpoKOMMEHTUPYHUTE Ha3HAYEHUE DIIEMEHTOB.
HapucyiiTe NpUHIMNHATBHYIO CXEMY YCUIUTENBHOTO Kackaja Ha OWIOISIPHOM TpaH3U-
CTOpE CTPYKTYPBI p-N-p, BKIIOUEHHOM 10 cxeme ¢ OO ¢ puKCUpOBaHHBIM HampsKEHUEM
Ha 6a3ze. [I[pokoMMeHTHPYHTE HAa3HAYCHHUE PJIEMEHTOB.
HapucyiiTe mpMHIMIHATBHYIO CXEMY YCHIIMTENIBHOTO Kackaaa MepeMEeHHOro Toka Ha Ou-
MOJIIPHOM TPAH3UCTOPE CTPYKTYPHI N-p-N, BKIIIOUEHHOM 1O cxeme ¢ OD ¢ pukcupoBaH-
HBIM HampspKeHHeM 0a3bl U SMUTTEpHOHN cTaOmnusanueit. [IlpokoMMeHTHpYHTE Ha3zHaue-
HUE DIIEMEHTOB.

OO0BsicHuTe Ha3HaUCHHE pe3ncTopa R B ycunurenbHOM Kackaze ¢ O03.
CriocoOsbI 3a1aHMsI PeKUMOB TIOKOSI TPAH3UCTOPHBIX KackanoB ¢ OD mpu PpUKCHpOBaHHOM
TOKE U TpH (UKCHPOBAHHOM HampsikeHUH. [IpuBecTr cxembl, OOBSCHUTh UX CBS3b C Ha-
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25.

26.

21.

28.

29.

30.

31.

32.

33.

34.
35.
36.
37.
38.

39.
40.

41.

42.

43.
44,
45.

46.
47.

48.

49.

3BaHHEM. JlaTh CpaBHUTENIBHYIO OLIEHKY BXOJHOTO conpoTusieHus u KIT/I.

PaboTa ycunuTenpbHOro Kackaaa Ha OWMOJSIpPHOM TpaH3WcTOpe B kiacce A. [IpuBemure
CPaBHUTEJIBHYIO XapaKTEPUCTUKY 3TOI0 PEKMMa OTHOCUTENIBHO JIPYTUX KJIACCOB yCHIIE-
Hus. KakoBo nnpumeHeHue kiiacca A B yCHJIMTEIbHBIX KacKagax?

Pabora ycunurenbHOro Kackazna Ha OWUIIONISIPHOM TpaH3ucTope B kiacce B. [lpuBemute
CPAaBHUTEIBHYIO XAPAKTEPUCTUKY 3TOTO PEKHMMA OTHOCUTEIIBHO APYTHUX KIACCOB yCHIIE-
Hus. KakoBo npumeHeHue kiacca B B ycunuTenbHbIX Kackaaax?

PaboTa ycunurenbHOro kackajaa Ha OMmossipHOM TpaH3ucTtope B kiacce AB. Ilpusenute
CPaBHUTEJIBHYIO XapaKTEPUCTUKY 3TOI0 PEKMMa OTHOCUTENIBHO JPYTUX KJIACCOB yCHIIE-
Huda. KakoBo npumenenue kinacca AB B yCUIUTENbHBIX Kackagax?

PaGoTa ycunurenbHOro kackajga Ha OunoisipHoM Tpan3uctope B kinacce C. IlpuBeaure
CPAaBHUTEIBHYIO XapaKTEPUCTHKY 3TOrO peXHMMa OTHOCUTEIIBHO APYTHUX KIIACCOB yCHIIE-
Hus. KakoBo npumenenue kiacca C B yCUIIMTENbHBIX Kackaiax?

B kakom kiacce ycuineHust paboTaeT TpaH3UCTOp B KitoueBoM pexxume? Ilpusenure npu-
MEpBI €ro UCIOIb30BAHMS B JJIEKTPOHHUKE.

Ha Beixogusix BAX TpaH3ucTOpa NOCTPONTE CTATUYECKYIO M JUHAMUUYECKYIO JIMHUIO Ha-
IPY3KH PEOCTAaTHOIO YCHJIUTEIBHOIO KacKaja ¢ OOIKUM AMUTTEPOM, YKAXKUTE UX CBSI3b C
3JIEMEHTaMU CXEMBbI

OcHosbl pacuera KIIJ nns ycunureneil nepemeHHoro toka. [lpuBenure cpaBHUTENbHYIO
xapakrepuctuky KIIJI B pasnnunsix knaccax ycwieHusa. Kak KIIJ[ cBsizaH ¢ pexumom
MOKOSI B YCHJIUTENSIX IEPEMEHHOTO TOKa?

[IpuBennuTe CpaBHUTENBHYIO XapaKTEPUCTUKY HEIMHEMHBIX HCKAXEHUM YCHIMBAEMBIX
CUTHAJIOB B Pa3JIMYHBIX KJIACCAX YCHJICHHUS.

KoadduuumeHT ycuneHus mo HanpspKeHUIO MEePBOr0 KAacKaaa MHOTOKACKA HOTO YCHITUTE-
ns paseH 0,92. ITo kakoii cxeme coOpan nepBbiit kackan? [IpuBenuTe cxemy 3TOro Kacka-
na, ero JJAUX n JIOUX.

['padoananuTHUecKuil pacyeT pexxuma IMoKosl YCHINTEIbHOT0 Kackajaa JJis Kjlacca ycue-
Hus A.

BriBenute 001IMe BBIpAXXEHUS ISl CTATHYECKOW M TMHAMHYECKOW JTMHUW Harpy3Kd YCH-
JUTENs ¢ OOIIMM 3MHUTTEPOM U TOCTPOWTE MX Ha BBIXOJHBIX XapaKTEPUCTUKAX TPaH3U-
cTopa.

I'padoananuTrueckuil pacueT pexuma MoKost yCUJIMTEIbHOI0 Kackaia kiacca B.
['padoananuTuyeckuii pacuer pexxuma MoKosl yCUIIMTENbHOI0 Kackaaa kiacca AB.
JIuneiliHble cXeMBbl 3aMEIIEHNs YCUIMTEIbHBIX KacKaJo0B Ha TPAH3UCTOpaxX IO MEPEMEH-
HOMY TOKY.

CrniocoObl U cXxeMbl TEMIIEPaTypHON CTAOMIN3aLMU TOYKU TOKOS.

[TpuBenure cxemy ycunurens nepemersoro toka ¢ OK. Ilpusegure JIAUX, JIQUX cxe-
MBI U aMIUIUTYIHYIO XapaKTEPUCTHKY.

KoadduineHT ycuneHns no HarnpspkeHUIO NMEepBOro Kackajaa MHOTOKACKaJAHOTO YCHIIUTE-
71 IEPEMEHHOr0 TOKa Ha OUMONISIpHBIX TpaH3ucTopax paseH 0,92. [To xakoit cxeme co0-
paH nepBbIif kackan? [IpuBenuTe cxemy 3TOro Kackazaa, OObsICHUTE e IBOMHOE Ha3BaHHE.
Pabora ycmiurenbHoro xackaga ¢ OD u TpaHcOpPMATOPHBIM BKIIOUEHHEM HArpy3KH.
Cxema, craTudeckue U JUHaAMU4ecKkue JMHUM Harpysku, KI1/T.

®da3onHBEPCHBIN Kackaa. Cxema, CBONCTBA, HA3HAUCHUE.

JIByXTaKTHbIE yCHIINTENbHbIE Kackapl. CXeMOTEXHUKA, CBOWCTBA, IPUMEHEHUE.

Kakue cxembl BKIIIOUEHUS TIOJIEBBIX TPAH3UCTOPOB B YCUJIMTENBHBIX Kackaaax Bl 3HaeTe?
JlaliTe ©X CpaBHUTEIBHYIO XapaKTEPUCTHUKY.

Crioco0bI 3a/1aHUS peXKUMa IOKOsI TPAH3UCTOPHBIX KACKaI0B C OOIIUM HCTOKOM.
Yeunurensubiii kackan ¢ OC. Cxema, pacyeT pexxuma rnokosl.

ChopmynupyiiTe mpaBuia, HEOOXOIUMBIE JJIS TOCTPOCHHS anmpOKCUMUPOoBaHHBIX JIAUX
n JI®UYX. ITocrpoiite annpokcumupoBanusle JIAUX u JIOUX npocTeiimiero 3seHa nep-
BOT'O MOPSAKA COBMECTHO C TOUHBIMH, YKa)KUTE 3HAYCHUSI MAKCUMAJIbHBIX ITIOTPEILIHOCTEH.
Packpoiite cBs3b MEXIy CIEAYIOIMMHU I1apaMETPaMU: YacTOTa CONPSKEHUsS, BEPXHSS U
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ol.

52.
53.

54.
55.
56.
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58.
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60.
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63.
64.
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68.
69.
70.
71.
72.
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74.
75.

76.
7.
78.
79.

80.

HWDKHSISL 4acTOTa, TPaHUYHAs 4acToTa, 10J10ca MPOIMYCKAaHUs, YaCcTOTa €AUHUYHOIO YCH-
JIeHHUs, Cpe/iHsAs paboyast yacToTa.

[Ipocreitmas unterpupyromas RC-nienouka. Tounbsie u annpokcumupoBanubsie JIAUX u
JIOUX. [TorpemHocTy annmpoKCUMAaIUH.

[Mpocreitmias  muddepennupyromas RC-niemouyka. TodHble W anmmpoOKCUMUPOBAHHBIE
JIAUX u JIOUYX. [TorpemHocTy annmpoKCUMaIluu.

Tunosble 3BeHbs nepBoro nopsaaka. Ux JTAUYX u JIOUX.

YeMm 00ycioBIIE€HO pa3eieHue Ha 00JacTH HUKHUX, CPEIHUX U BBICOKMX YacTOT IPHU
aHayM3e pabOThI AIEKTPOHHBIX YCUITHTEIICH?

Uro Takoe 06JacTh CPEAHUX YACTOT JUIS AIEKTPOHHOTO YCHITUTENS?

OO6nacTp HIXKHUX 9acTOT. BRIOOp pa3aenuTenbHbIX KOHACHCATOPOB.

Br160op konaencaropa Co, myHTupytomero Ry B ycunurensHoM kackaze ¢ O3.

O06s1acTh BBICOKHX YacTOT. BiausHuEe eMKOCTH HarpysKu.

Buner cBas3eil Mexxay kackanaMmu. X 10CTOMHCTBA M HEAOCTATKU, IPUMEHEHHUE.

Bust 00paTHBIX CBSA3€H B yCHIIMTENSAX — TEPMHUHBI U OTIpeieeHus. BeiBox hopmystsl Ko-
3¢ ¢uIreHTa yCuiIeH!s 3aMKHYTOI'O YCUITUTEIIS.

Crioco6s1 nosryuenust OC u cioco6s! BBeeHus OC BO BXOAHYIO IIETIb YCHUIIATEIS.
Bausinue orpunaTensHol 00paTHON CBSI3M HA CTAOMIIBHOCTD KO3(uLimeHTa ycuneHus u
(a30BbIi CABUT YCUIIUTEIIS.

Cdopmynupyiite ycinoBusi caMoBO30YKIEHUS yCUIUTENEH, KAKUM 00pa3oM OHO CBSI3aHO C
3aBe/ieHneM OOpaTHBIX CBSA3EH B yCHIIUTESIX?

Kaxoso Bimustnue OOC Ha mapaMeTpbl U XapaKTEPUCTUKUA YCUITUTENCH?

BnusiHre oOpaTHBIX CBsI3ei HAa BXOJHOE U BBIXOAHOE COTPOTUBIICHUE YCHIIUTENEH.
PackpoiiTe criocoObl onpeneneHus 1 00bACHUTE CMbICIT 3a11aCOB 1O (a3e U aMILTUTY/E.
Kakwue criocoObl IpoBEpKH yCUIIUTEINS HAa yCTOMUNUBOCTH Bbl 3Haere?

Onepanuonnsle ycunutenu. O6mue ceeeHus. Yem o0ycioBiieHa UX YHUBEPCAIbHOCTh?
[Tapametpsl «ueansHoro» OV.

OcHoBHbIE TapaMeTpbl U XapakTepuctuku OV.

Hapucyiite ammumutyaayto xapaktepuctuky OV 171 HEMHBEPTHPYIOUIETO BKIFOUCHHUS.
Hapucyiite aMmnnutyaayro xapakrtepuctuky OV 1uisi ”HBEpTUPYIOLIETO BKIFOUEHUS.

Urto Ttakoe GanancupoBka HyJs1 st OY?

OV c nonnont BHyTpeHHen koppekuuend. Ero JIAUX u JIOYUX.

Cxempl BkitoueHus OV 1715 peanu3anuy yCUINTEIEH MOCTOSHHOTO TOKa.

Hapucyiite npunnunuanbayto cxemy HemaBeptupytoiero YIIT na ocnose OY. Paccuu-
Taiite napamerpsl pesuctopos i Kooc= 40 ab.

Uro Takoe aktuBHBIN GuibTp? [IprBeauTe CXEMBI IPOCTEHIINX aKTUBHBIX (DUIIBTPOB.
Yceunurenu nepemeHHoro Toka Ha OVY.

[Tpocreitmumii quddepennnanbabiii kackaa. Cxema, CBONCTBA, IPUMEHEHHE.

Kakue renepatops! Ha3biBatoT LC-reneparopamu u nodemy? Kakas OC o6s13aTensHO
JoJpKkHA pucyTcTBoBaTh B LC reneparope ¢ camoBo30ykaeHnEM?

Kakmue reneparopsl Ha3biBatoT RC-reneparopamu u noueMy? [Ipuseaure cxemy Mocrta
Buna, ee JIAUX u JI®UX u nosicaute ee npumeHeHue B RC-reneparopax.
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7. OneHOYHbBbIE CPeACTBA [IVIsl NPOBEEHUS NMPOMEKYTOYHOM aTTeCTAIlUN:

[IpoMexyTouHass aTTecTalus WMEET IICNbI0 OMPEICIIUTh CTEICHb JOCTHIKCHHS 3aIlUIAHWPOBAHHBIX PE3yJIbTAaTOB OOYYECHHS MO UCIUILINHE
(Momymio) 3a ompeneneHHbIN neproj, oO0yueHus: (CeMEeCTp) U MOXKET MPOBOAUTHCS B opMe 3aueTa, 3auera ¢ OLEHKOH, K3aMeHa, 3allUuThl KypCOBOTO

npoekTta (paboThr).

a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJICTBA /ISl MPOBEJACHUs MPOMEKYTOYHON aTTeCTAlNM:
CTpyKTypHBIH
PYKTYP [Inanupyemblie pe3ynbTaThl
AJIEMEHT OneHouyHbIe CpPECTBA
0o0y4eHus
KOMITETCHIIUHI

OIIK-3 cnocobH

OCTBIO pCIIATh 3aa41 aHaJInW3a U pacd

€Ta XapaKTCPUCTUK JJICKTPHUYCCKUX Heneum

3HaTh:

— c11ocoOBbI 33/1aHUS PEKUMA TTOKOSI
B YCUJIUTEJISAX;

— OCHOBHBIE (PU3NYECKHE TIPOIIECCHI
Y IPUHIMIIBI QYHKIIMOHUPOBAHUS
YCUJIMTEIIEH U CXEM Ha UX OCHOBE;
— MapaMeTpbl U XapaKTePUCTUKH
YCUJIMTEIIEH U PEXKUMOB UX
paboThI;

— CXEMBI 3aMEeILEeHUs yCUIIUTeNen
I10 MIOCTOSIHHOMY Y TIEPEMEHHOMY
TOKY ¥ METOJIbI UX TTOJTyYCHHS;

— METOAMKH OIIPENETICHUS
MMapaMeTPOB YCHIIUTENIEH O
HKCHEPUMEHTAIBHBIM JJAHHBIM

Brimonnenue, pacyér, opopMIiIeHHE U 3alIUTa JJA0OPATOPHBIX pabOT HA TEMBI:
HccnenoBanue cnoco0oB 3aaHus PEKUMOB MTOKOS B YCHIIUTEIbHBIX KaCKaJax ¢ O0IIUM
SMUTTEPOM,;

HccnenoBanue ycuiutens 3ByKOBOM 4aCTOThHI HA OCHOBE PEOCTAaTHOTO KacKajia ¢ 00IuM
SMUTTEPOM,;

HccnenoBanue MmynbTuBHOpaTOpa;

Uccnenoanue LC-reneparopa,

UccnenoBanue RC-reneparopa;

HccnenoBanue reseparopa nuioo0pa3HOTo HANPSKEHMS,

HccnenoBanue 6JI0KMHT-TeHEpaTopa

YMmers:

— cOOMpaTh CXEMbI YCUIIUTENEH U
reHepaTopOB

— OIIPENIeATH OCHOBHBIC
MapaMeTpshl AIEKTPUIECKUX CXEM
10 SKCIIEPUMEHTAIBHBIM JIAHHBIM;
— aHANM3UPOBATh U 0000IIATH
PE3YIIBTAThI KCIIEPUMEHTAITLHBIX
HUCCJICI0BAaHUIM;

— TIPUMEHSTH TIOJTy4YeHHBIC 3HAHUS
B IpodecCHOHATBHOMN

JACATCIIbHOCTH, UCIIOJIL30BaTh UX Ha

Brinonnenue, pacuér, opopmiieHue U 3amuTa J1abopaTOpHbIX padOT Ha TEMBI:
HccnenoBanue criocoOOB 3a/1aHUs PEKUMOB ITOKOS B YCHIIMTENBHBIX Kackaiax ¢ 00IuM
AMHUTTEPOM,;

HccnenoBanue ycuanTens 3ByKOBOM 4acTOThI HA OCHOBE PEOCTATHOTO KacKaja ¢ O0IIUM
AMHUTTEPOM,;

HccnenoBanue MynbTUBHOpaTopa,

Uccnenosanue LC-reneparopa;

Hccnenosanue RC-reneparopa,

HccnenoBanme reaeparopa mmii000pa3HOTo HAPSHKEHUS

HccnenoBanue GJIOKMHT-TeHEpaTopa




CTpyKTypHBI
JJIEMEHT

[Imanupyemslie pe3ysbTaTsl

OneHouHble CpeCTBA

0o0y4eHus
KOMIICTCHITHH
MEXTUCIUITHHAPHOM YPOBHE
Brnaners: — MPaKTHYECKUMHU HaBBIKAMH Brimonuenue, pacuét, ohopmiieHUE | 3aIuTa JIa0OpaTOPHBIX padOT HA TEMBI:

WCTIOJIb30BAHUS U3MEPUTEIBHBIX
puOopoB;

— HaBBIKaMH 00Pa0OTKH
IKCIIEPUMEHTAIbHBIX JIAHHBIX;

— HaBBIKAMH ITyCKOHAJIA0YHBIX
paboT no oOHapyKEHUIO U
YCTPaHEHHUIO HEUCIIPABHOCTEH B
AIIEKTPHUYECKUX CXEMaX;

— TEPMHUHAMHU, OTIPE/ICTICHUSIMU U
podecCHOHABHBIM SI3BIKOM
CICIUAIBHOCTH

HccnenoBanue crioco0OB 3a/1aHUs PEKUMOB TTOKOS B YCHIIUTEIBHBIX KaCKaaax ¢ OOIIMM
SMHUTTEPOM,;

HccnenoBanue ycumuTesst 3ByKOBOM YaCTOTHI HA OCHOBE PEOCTAaTHOTO Kackaja ¢ 00IHUM
SMHUTTEPOM,;

HccnenoBanue MyJbTUBHOPATOPA;

Uccnenoanue LC-reneparopa,

Uccnenosanue RC-reneparopa;

UccnenoBanue reneparopa nusioo0pa3HOro HAMPSKEHUS;

HccnenoBanue OJIOKMHT-TEHEpaTOpa

[TK-1 ciocoOHOCTBIO CTPOUTH MIpOCTEiiine (U3NIeCKrue 1 MaTeMaTHYeCKHe MOJEN TPUOOPOB, CXEM, YCTPOIMCTB U YCTAHOBOK AJIEKTPOHHUKH U
HaHORJIEKTPOHUKH PA3THMUYHOTO (DYHKIIMOHATILHOTO HA3HAYEHMSI, a TAK)KE MCTIOJb30BaTh CTAaHAAPTHBIE MPOTPAMMHBIE CPEICTBA MX KOMITBIOTEPHOTO

MOJCIINPOBAHUSA

3HaTh:

— OCHOBHBIE IOHSTHS U
oIpeJiesIeHus! MpUOOpPOB
MOJYTPOBOIHUKOBOW, BAKYYMHOM
Y Ta30BOM DJIEKTPOHMKH;

— OCHOBHBIE (PM3HUECKHUE TTPOLIECCHI
Y TIPUHIMIIBI (QYHKIIMOHUPOBAHUS
ANEKTPOHHBIX CXEM;

— METOJBI pacyeTa apameTpoB
ANEKTPOHHBIX CXEM U PEXKUMOB UX
paboThI;

— npocTeiine Gu3nYecKue u
MaTeMaTHYeCKHE MOJIETN
ANEKTPOHHBIX MPUOOPOB U UX
(GyHKIMOHATIBHOE Ha3HAYCHHE

Bomnpocs! 1u1st IOArOTOBKY K 9K3aMEHY.

1. TlpuHuun cyneprno3uiy U MeTo 1 HasoxxeHust. O6JacTh MPUMEHEHHS U TIOPSIOK pacueTa.

2. Tlopsnok pacdera 1 00JacTh MPUMEHEHHS METOA TOCTPOSHHS pe3ynbTupytomieid BAX u

METOZa HArPy304YHON XapaKTEPUCTHUKHU.

[Iepeuncinre 1 oXapakTepu3ynTe U3BECTHBIE BaM BHIBI MOIYJISILIUY CUTHAIIOB.

4. JlunHeliHble CXEMBI 3aMEIIEHUS YCHIIMTENbHBIX KACKaJ0B Ha TPAH3UCTOPAX 110 IEPEMEHHOMY
ToKy. ['paudeckoe onpeneneHre ux napaMeTposB.

5. Tlepeuncnuth cocoObl BKIIIOUEHHS OUITONIIPHBIX TPAH3UCTOPOB B CXEMBbI YCHIIUTEIBHBIX
KacKaJl0B, IPUBECTH CXEMBI U 1aTh UX CPABHUTEIbHYIO XapaKTEPUCTHKY.

6. Ilepeuncauth ciocoObl BKIIFOYEHHS MOJIEBBIX TPAH3UCTOPOB B CXEMBI YCUIIMTEIBHBIX
KacKaJl0B, IPUBECTH CXEMBI U 1aTh UX CPAaBHUTEIbHYIO XapaKTEPUCTHKY.

7. Knaccudukanus 3meKTpOHHBIX YCHIIUTENEH 0 XapaKTepy YCHIMBAEMOIro CUTHAIA, 110
JIMAIa30Hy YCHIIMBAEMBIX 4aCcTOT, IO HA3HAYEHUIO U IO THUITY UCIIOJIb3YEMBIX KIIFOUEBBIX
JJIEMEHTOB.

8. Pacckazatk moapoOHO TIPO BHIBI IOMEX U CIIOCOOBI 00phOBI ¢ HUMU. [IpuBecTH IprUMepHI
pa3JIMYHBIX BUJIOB ITIOMEX.
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CTpyKTypHBI
JJIEMEHT
KOMIIETEHIIMH

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeCTBA

9. OmpeneneHust TOYKU MOKOS, pab0OYeH TOYKH, CTATUICCKON M JUHAMUYECKOUN JIMHUMA

Harpy3ku. YTo y HUX OOIIEro U B YeM pa3inuus?

10. Cnioco06 BIItOYEHHUs: OUIIOISAPHOTO TpaH3KucTopa 1o cxeme ¢ OO, MOIAPHOCTU U
JEICTBUTENbHBIE HAIIPABJICHUS TOKOB U HAIIPSDKEHUM B akTUBHOM pexume. CemelictBo BAX
TPaH3UCTOpa B cXxeMe BKJIoUeHus ¢ OO, NpUHLMII yIIpaBiIeHHs U K03 puumeHT nepeaayu,
PEKUMBI Pa0OTHI TPAH3UCTOPA U MX oOsacTi Ha BAX.

11. JTaiiTe cinoBecHoe onucanue cxembl. O0bsicHUTE Hanuuue KoHnaencatopa C3 u packpoiite ero
BIIUSIHUE Ha pabOTy yCUIIUTENBHOIO KacKaa.
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12. JTaiiTe cinoBecHoe onucanue cxembl. OObsICHUTE Ha3HaueHue pesuctopa RS.
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13. JlaiiTe cinoBecHoe onucanue cxembl. OOBsICHUTE Ha3HaUYeHHE KoHaeHcaropa C3, ero Tvum u




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

IInanupyemsle pe3ysbTaThl

O1eHOYHBIE CPEACTBA
0o0y4eHus H et

IIOJIAPHOCTE BKIIFOYCHHA.
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14. JlaiiTe cinoBecHoe onucanue cxembl. OOBbsICHUTE Ha3HaUYeHHE KoHAeHcatopa C4 u pe3ucTtopa
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15. Maiite cinoBecHoe onucanue cxembl. O0bACHUTE Ha3HAUeHUE KOHAeHcaTopa C2, ero Tul u
MOJIIPHOCTD BKITIOYEHUSI.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

IInanupyemsle pe3ysbTaThl

O1eHOYHBIE CPEACTBA
0o0y4eHus H et

O
i
VTt

R10
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17. aiite cnoBecHoe onucanue cxembl. OO0bsICHUTE Ha3HAUYeHHE KoHAeHcaTopa C5.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

IInanupyemsle pe3ysbTaThl

O1eHOYHBIE CPEACTBA
0o0y4eHus H et

O
i
VTt

R10

18. JlaiiTe cnoBecHOe onucanue cxembl. OObsicHUTe Ha3HaYeHne KoHaeHcaropos Cl u C2, ux
THUI U TOJSIPHOCT BKJITIOUEHHMSL.

ﬁ%ﬁb

19. HMaiite cnoBecHoe onucanue cxeMbl. OObsicHUTE Ha3HAaYeHHe R2, Kak OCYIeCTBIIsETCS €ro
pacuer?




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeCTBA
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20. Jlafite cnoBecHoe onucanue cxeMbl. O0bsicHuTe Ha3HaueHne R2 u R3, kak ocymiecTBisercs

ux pacuer?
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21. JlatiTe cnoBecHOe onucanue cxeMbl. Ha cemeiicTBe Beixoqubix BAX moctpoiite
CTaTUYECKYIO U TMHAMUYECKYIO JJUHUH HArPY3KH U MOKAXKUTE UX CBS3b C DJIEMEHTAMHU
CXEMBI.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeCTBA
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22. JlaiiTe cmoBecHOe onucanue cxeMbl. Ha cemeiicTBe BeIxoHbIX BAX moctpoiiTe
CTaTUYECKYIO U IMHAMUYECKYIO JIMHUH HAarPy3KHU U MOKAXUTE UX CBS3b C dJIEMEHTaMU
CXEMBI.

V1 EE]
g{ vT1 B2 D

23. JlaiiTe cioBeCHO® oanaHI/Ie CXEMBI.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

IInanupyemsle pe3ysbTaThl

O1eHOYHBIE CPEACTBA
0o0y4eHus I pea

25. Jlaiite cnoBecHoe onucaHue cxeMbl. OObsicHUTE Ha3HauUeHHe pe3rcropa R2 u kak
OCYILIECTBIISIETCS €r0 pacyer.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3ynbTaThl
0o0y4eHus

OneHouHble CpeCTBA
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26. JlaiiTe cnoBecHoe onucanue cxeMmbl. OObsICHUTE Ha3HaYUeHHe pe3ncTopa R2 u kak
OCYILIECTBIISIETCS €70 pacyer.
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27. JlaiiTe CIOBECHOE OMKMCAHUE U O0BSICHUTE JBOMHOE Ha3BAHHUE CXEMBI.




CTpyKTypHBI
JJIEMEHT

[Imanupyemslie pe3ysbTaTsl

OneHouHble CpeCTBA

KOMIICTCHIIU 06yquHH
R2
E2
C1 VT1 C)
;
W
R1 +
R3
e’ R4 [ |RS
—t
yMGTBI — OHpeﬂeJISITB OCHOBHEIC BOHpOCLI IJIA IIOATOTOBKH K BKSaMeHy.

rapaMeTphl AJICKTPOHHBIX CXEM I10
IKCIIEPUMEHTAIBLHBIM JAHHBIM;

— aHATM3UPOBATh U 0000IIAThH
PE3YIIBTAThI SKCIIEPUMEHTAITBHBIX
HUCCIIEIOBAHUI;

— TIPUMEHSTH TIOJy4YEeHHBIC 3HAHUS
B NMpo¢eCCHOHATBHOM
IEeITEILHOCTH, UCIIONB30BaTh X Ha
MEXTUCITUTUTMHAPHOM YPOBHE

1. TlepeuncnuTh mapameTpsl U XapaKTEPUCTUKH ycuiauTesnei. Pacckasars moapobHo o
kod(ppurmenTax npeodpa3oBaHusI.

2. IlepeuncnuTh mapaMeTphl U XapaKTePUCTUKU ycunuTeneill. Pacckazate moapoOHO 0 BXOIHOM
Y BBIXOJTHOM COIIPOTHUBIIEHUH IO IIEPEMEHHOMY TOKY YCHJIMTEIIS HAIIPSKECHUS.

3. Ilepeuncnuth mapaMeTpsl U XapaKTepUCTUKU ycunuTeneil. Pacckazate moapoOHO o
JIMHENHBIX UCKAXKEHUAX, UX BUAAX U KO3 PUIIMEHTaX TUHEHHBIX NCKaKEHUH.

4. TlepeuncnuTh MapaMeTpbl U XapaKTEepUCTUKU ycuinuTenaen. Pacckasars moapodHo o
HEJIMHEWHBIX HCKAKEHUSIX, KAKUMH ITapaMeTpaMH OLIEHUBAETCS UX BETU4HUHA?

5. Hapucyiite kauectBeHHO mpumepHbIit B AUX, JIAUX n JIOUX ycunurens nepeMeHHOTro
Toka. [TokaxkuTe, Kakas CBA3b CYIIECTBYET MEXAY HUMU U KaK ONpEAEIsAeTCs M0I0ca
MIPOITyCKaHUs Ha rpaduKax.

6. Hapucyiite kauecTBeHHO npuMepHbIi Bua AUX u JIAUX ycunurens mepeMeHHOro TOKa.
[Tokaxxute Ha XapaKTEPUCTUKAX, KAK OIPEAEIIAETCS M0JI0CA MPOIMYCKaHU U KaK
paccuMThIBaeTCs CpeaHss paboyasi yacToTa.

7. TlepeuncnuTh mapaMeTpbl U XapaKTepUCTUKU ycuauTenel. Pacckazats moipoOHO o
YaCTOTHBIX XapaKTEPUCTUKAX U MOJIOCE MPOMYCKAHHUS.

8. Cmoco0bl 3a1aHUs PEKUMOB ITOKOSI TPAH3UCTOPHBIX KackaaoB ¢ OD mpu pukcupoBaHHOM
TOKE U Ipu PUKCHPOBAHHOM HanpshkeHuu. [IpuBecTu cxembl, 00bSICHUTH UX CBA3b C




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3yabTaThl
0o0y4eHus

OneHouHble CpeCTBA

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ha3BaHueM. [laTh CpaBHUTEIBHYIO OLICHKY BXOJIHOTO conpoTtuBieHus u KII/I.

Hapucyiite ka4eCTBEHHO IPUMEPHBIN BUJI aMILIUTYIHON XapAKTEPUCTUKHU YCUIIUTENS
IIEpEMEHHOTr0 ToKa. Kakue nmapamerpsl yCHIIMTENS OHA OTpa)kaeT?

Pabora ycunurenbHOro Kackazia Ha OMIOIIpHOM TpaH3UcTOpe B Kinacce A. [lpuBeaure
CPaBHUTEIIBHYIO XapaKTEPUCTUKY 3TOTO PEXKMMA OTHOCUTENBHO APYTUX KJIACCOB YCUIICHHS.
KaxoBo nmpumeHeHune kiacca A B yCUJIUTENbHbBIX KacKaiax?

Pabora ycunurenbHOro Kackajaa Ha OUIOJISIpHOM TpaH3ucTope B kiacce B. [Ipusenute
CPaBHUTEJIbHYIO XapaKTEPUCTUKY 3TOTO PEKMMa OTHOCUTENBHO APYTUX KJIACCOB YCUIICHUS.
KaxoBo npumeHeHune kinacca B B ycuunTenbHbIX Kackagax?

Pabora ycunurenpHOTro Kackaaa Ha OUMOIsIpHOM TpaH3ucTope B kiacce AB. [IpuBenute
CPaBHUTEJIBHYIO XapaKTEPUCTUKY 3TOT0 PEXXMMa OTHOCUTENIBHO APYTUX KJIACCOB YCUIICHHUS.
KaxoBo npumenenue kinacca AB B ycuinuTenbHbIX Kackagax?

Pabora ycunurenbHOro Kackajaa Ha OunossipHoM Tpansuctope B kiacce C. [IpuBenute
CPaBHUTEJIbHYIO XapaKTEPUCTUKY 3TOTO peKHUMa OTHOCUTEIBHO APYTUX KJIACCOB YCUIICHMS.
KaxoBo npumenenne kinacca C B yCHIIMTEIbHBIX KacKagax?

B kaxom kitacce ycuseHust paboTaeT TpaH3UCTOp B KitoueBoM pexxume? [lpusennre
IIPUMEPBI €r0 UCIOJIB30BaHNUs B DJIEKTPOHHUKE.

Jante cpaBHuTENbHYIO XapakTepucTuky KIIJI TpaH3UCTOpPHBIX yCWIIMTENEH B Pa3INYHBIX
kyaccax ycunenus. Kak KIIJI cBsi3aH ¢ peKMMOM IOKOS B yCUJIMTENSAX IEPEMEHHOTO TOKA?
Ocnosbl pacueta KIIJ[ ayis ycunureneid nepeMeHHoro Toka. [IpuBeanre cpaBHUTEIbHYIO
xapaktepucTtuky KII/[ B pasnuuHbIX Ki1accax yCUIICHHS.

HapucyiiTe npuHIMNINAIBHYIO CXEMY YCHIIMTEIBHOIO Kacka/ia Ha OUIIOJISIPHOM TPaH3UCTOpe
CTPYKTYPHI Nl p N, BKIIOUYEHHOM 110 cxeme ¢ OO ¢ pukcupoBaHHBIM TOKOM 0a3bl.
[IpokoMMeHTHpYWTE HaA3HAYEHUE DIIEMEHTOB.

HapucyiiTe npMHIMIUAIBHYIO CXEMY YCUIIUTEIBHOIO KacKka/ia Ha OUIOIIPHOM TpaH3UCTOpe
CTPYKTYpHI p N p, BKJIFOUEHHOM 110 cxeMe ¢ OO ¢ pUKCUPOBaHHBIM TOKOM 0a3bl.
IIpoKOMMEHTUPYITE Ha3HAUYEHUE DIIEMEHTOB.

HapucyiiTe npuHIMNINAIBHYIO CXEMY YCHJIMTEIBLHOTO Kacka/ia Ha OUIIOJISIPHOM TPaH3UCTOpe
CTPYKTYPHI N p N, BKIIOUEHHOM 110 cxeme ¢ OO ¢ pukcupoBaHHBIM HaIpspKEHHEM Ha 0ase.
[IpokoMMeHTHpYWTE HaA3HAYEHUE DIIEMEHTOB.

HapucyliTe NpMHIMIUAIBHYIO CXEMY YCUIIUTEIBHOIO Kackaia Ha OUIOIIPHOM TpaH3UCTOpe
CTPYKTYPHI p n p, BKIFOUEHHOM 110 cxeMe ¢ OO ¢ pukcupoBaHHBIM HaNpsKEHHEM Ha 0ase.




CTpyKTypHBI
JJIEMEHT

[Imanupyemslie pe3ysbTaTsl

OneHouHble CpeCTBA

KOMIIETEHIH 0byuernus
IIpoxoMMeHTHUpYHTEe HA3HAUEHHE IIEMEHTOB.

21. HapucyiiTe NpUHIMITHAIBHYIO CXEMY YCHIUTEIBHOIO KaCKaaa NepeMEHHOTI0 TOKa Ha
OUIIOJIIPHOM TPAH3UCTOPE CTPYKTYPHI N P N, BKIOYEHHOM 110 cxeme ¢ OO ¢
(uKCUPOBAaHHBIM HaNpsHKEHUEM 0asbl U AMUTTEpHON cTabmnm3anuei. [IpokoMMeHTHpyHTE
Ha3HA4YEHUE IEMEHTOB.

22. HapucyiiTe TpUHIMITAAIBHYIO CXeMY YCHIIMTEIILHOTO KacKaa MepeMEeHHOr0 TOKa Ha
OUIIOJIIPHOM TPAH3UCTOPE CTPYKTYPHI P N P, BKIOYEHHOM 110 cxeme ¢ OD ¢
(UKCUPOBAaHHBIM HaNpsHKEHUEM 0asbl U AMUTTEpHON cTabmmm3anueii. [IpokomMeHTHpYHTE
Ha3HA4YEHHUE JIEMEHTOB.

23. JlaliTe onpenesicHIE peKUMa MOKOs ycrnTens. KakoBo ero Ha3HaYeHHE, KAKUMHU
OCHOBHBIMHM ITapaMeTpaMH OH XapaKTepu3yeTcs?

24. O6wsacHUTE Ha3HaUeHUE pe3rcTopa RO B ycunmmurensHOM Kackazae ¢ O0.

25. BeiBeiuTe 0011Me BBIpaXKEHUS )1 CTATUYECKOM U AMHAMUYECKOM JTMHUN HArpy3Ku
PEOCTaTHOrO YCHJINTENBHOIO KacKa/ia ¢ OOIIUM SMUTTEPOM U ITOCTPOITE NX HA BBIXOIAHBIX
XapaKTepUCTHKaX TPAH3UCTOPA.

26. KoapdunmeHT ycuieHus o HanpsHKEHHUIO MTEPBOTO Kackala MHOTOKACKAITHOTO YCHITUTEIS
paseH 0,92. Ilo kakoii cxeme cobpaH nepsblit kackaa? [IpuBeaure cxemy 3TOro Kackana, ero
JIAYX un JIOUX.

27. ®a3ouHBepCHBIN Kackag. Cxema, mapaMeTphl, IPUMEHEHHE.

28. Ha3Barp criocoOBI ¥ IPUBECTH CXEMBI TEMITEPATypHON CTaOMIIN3AIINH TTOJIOKEHHUS TOUKU
MIOKOSI.

29. Buapr 00paTHBIX CBSI3€H B yCHIIMTENSAX. T€PMUHBI U ONIPEISIICHHS.

30. [lepeuncnuTe OCHOBHBIE CITIOCOOBI MOJIyUEHHsI 0OpaTHBIX CBsI3€H U CIOCOOBI BBEACHUS
0oOpaTHBIX CBSI3€l BO BXOJHYIO LIE€TIb YCUIIUTENEH.

31. BeiBenute Gopmyity KoahUIMeHTa YCUIISHUS TS YCUITUTENS HalPsHKEHHsI, OXBAaY€HHOTO
oO1eit meTieit oOpaTHOM CBSI3U.

32. BnusiHue oO1ield mocie0BaTeNIbHOM OTPUIIATEIbHOM 00paTHON CBSA3M MO HANPSDKEHUIO HA
cTaOUIBbHOCTh KOA(dUIIMeHTa YCHIeHUs U (a30BbIi CBUT YCHIIUTEINSL.

33. ChopmynupyiiTe ycaoBUs caMOBO30YXKIEHUS yCHIINTeNel, KakuM 00pa3oM OHO CBS3aHO C
3aBe/ieHneM OOpaTHBIX CBS3€H B yCHIIUTENAX?

34. Pacckazatb 0 BiusgsHud OOC Ha mapaMeTpbl U XapaKTepPUCTUKH YCUITUTENEH.

Branets: — nHdopmarmeit 00 06acTIxX Brimonaenue u 3anmura pacu€tHo-rpaduyeckor padboThel Ha TeMy: «CIIeKTpaJIbHBINA aHATN3




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Imanupyemslie pe3ysbTaTsl

O1eHOYHBIE CPEACTBA
0o0y4eHus H pea

MIPUMEHEHHUSI U TIEPCIIEKTUBAX CUTHAJIOB pa3ioxeHueM B psia Oypbe»
pa3BUTHS TPHOOPOB U YCTPOHUCTB
Ha UX OCHOBE;

— TEPMHUHAMHU, ONPEICICHUSIMU 1
poeccroHaNbHBIM SI3BIKOM
CHEIUATBEHOCTH

— HaBBIKAMH PabOTHI C
nporpamMmMHubIM ntaketoM MathCAD

0) Ilopsinok npoBeeHUsI NPOMEKYTOYHOM ATTeCTALMH, NOKA3aTeJM M KPUTEPHH OLICHUBAHMS:

IIpomesxyTouHas arTecTanus N0 AUCHUILIMHE BKIIIOYAET TEOPETUUECKUE BOIIPOCHI, IO3BOJIAIONINE OLICHUTh YPOBEHb YCBOEHUS 00Yy4arOIIMMHUCS
3HaHW, U PAKTHYECKUE 3a/1aHN, BEIIBIISIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHH U BIIaJICHUH, IPOBOAMUTCS B OpPME IK3aMEHa U 3aIUTHI
KYypCOBOI'O IIPOEKTA.

Meroanueckue ykazaHusl I TOATOTOBKU K 3K3aMEHY: JUIS IOATOTOBKHU K 9K3aMEHY CTYJIEHT JOJDKEH OCBOUTh BCE U3y4acMble TEMBI, B TOM YUCIIE
Y OTBEJICHHBIE /ISl CAMOCTOSITEIIbHOI'O U3y4YEeHHUs, BBIITOJHUTH KOHTPOJIbHBIE U 3aLIUTUTh BCe Ja0OpaTOpHbIE pabOoThI.

KpuTtepuu orieHK1 OCBOEHUS JUCIUIUINHBI (9K3aMeH):

— Ha OLICHKY «OTJIHYHO0» — 00y4Jaroluicsl OKa3bIBa€T BHICOKHM ypOBEHb CPOPMUPOBAHHOCTH KOMIETEHIIMM, T.€ CTYAEHT JOKEH MOKa3aTh
BBICOKUH YpOBEHb 3HAHMH HE TOJILKO Ha YpPOBHE BOCIPOM3BEICHUS U OObICHEHHSI MHPOPMALIMU, HO U MHTEIJIEKTYaIbHbIe HABBIKM PELCHUs 3a71a4,
HAXO0X/IEHNS YHUKAJIbHBIX OTBETOB K Mpo0eMaM, OLIEHKH U BIHECEHUS! KPUTUUECKUX CYKJIEHUH;

— Ha OLEHKY «XOPOII0» — 00y4aroluiics MOKa3bIBaeT CPeIHUN YpOBEHb C(OPMHPOBAHHOCTU KOMIIETEHIIMH, T.€ CTYJEHT JOJDKEH MOoKa3aTb
3HAHHSA HE TOJIbKO HAa YpPOBHE BOCHPOM3BEIEHUS U OOBSICHEHMsS] MH(OpMallMU, HO W HMHTEJUIEKTyaJllbHbIE HABBIKM pEHICHHs] MpoOsieM M 3ajad,
HAXO0XJICHUS YHUKAJIBbHBIX OTBETOB K MpoliemMam;

— Ha OILICHKY «yAOBJIETBOPUTEJIbHO» — 00YyYarolMiicsi MOKa3bIBa€T MOPOTOBBIM YpPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMM, T.€ CTYIEHT
JIOJDKEH 10Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHHS U 00BSICHEHUS HH(OpMAIIMH, HHTEIIEKTyalbHbIe HAaBBIKH PELICHHs IPOCTHIX 3ajay;

— Ha OULEHKY «HEeY/AOBJIETBOPUTEJbHO» — pe3ylbTaT OOydYeHUs HEe JOCTUTHYT, CTYIEHT HE MOXET II0Ka3aTb 3HaHWS Ha YpOBHE
BOCIIPOU3BEICHUS U 00BSICHEHHS HH(OPMAIMH, HE MOXKET MTOKa3aTh MHTEIUIEKTYyallbHbIE HABBIKM PELICHUs IPOCTHIX 33/1a4.




8 YueOHO-MeTOANYECKOE U HH(POPMALIMOHHOE 00ecTiedeHHe JUCHUILIHHBI (MOTYJIs1)
a) OcHoBHas IMTEpaTypa:

1. Arabekos, I'. 1. OcHoBbl Teopun nenei . yueonuk / I'. . AtabekoB. — 5-e usn.,
crep. — Cankr-IlerepOypr : Jlanp, 2020. — 424 c. — ISBN 978-5-8114-4959-0. — Tekcr :
9JIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOINOTEUHAS cucTema. — URL:

https://e.lanbook.com/book/129222 (mata obpamienus: 27.03.2020). — Pexxum mocrtyma: s
aBTOPU3. OJIb30BaTEIICH.

2. ArabekoB, I. WM. Teopernueckue OCHOBBI DJIEKTPOTEXHHUKH. JIWHEHHbIE
JJIEKTpHUECKUE Iienu . ydebnoe mocobue / I'. M. ArtabekoB. — 9-¢ m3m., crep. — CaHKT-
[MerepOypr : Jlanb, 2019. — 592 c. — ISBN 978-5-8114-4383-3. — Tekcr : anekTpoHHbI# //
Jlansb : anekTpoHHO-OMOIMOTeuHast cuctema. — URL: https://e.lanbook.com/book/119286 (nara
obpamenus: 27.03.2020). — Pexxum goctymna: uis aBTOPHU3. MOJIb30BATEICH.

3. HoBuxkos, 0. H. OcHOBHBIC TOHATHS W 3aKOHBI TEOPHUH IIENEH, METOAbl aHaJIM3a
MPOIIECCOB B Hemsx : yuyebnoe mocooue / 0. H. HoBukoB. — 3-¢ uzn., ucnp. u gon. — CaHKT-
[MerepOypr : Jlaub, 2011. — 368 c. — ISBN 978-5-8114-1184-9. — Tekcr : 3neKTpOHHbI# //
Jlanp : snekTpoHHO-OMONMOTeuHast cuctema. — URL: https://e.lanbook.com/book/691 (nata
oOpamenus: 12.11.2020). — Pexxum gocTyma: i1 aBTOPHU3. MOJIb30BATENCH.

4. CmupHoB, 0. A. ®usndeckrue OCHOBBI MIEKTPOHHUKH : ydueOHOe rmocodue / 10. A.
Cwmupnos, C. B. Cokornos, E. B. TutoB. — 2-e uzn., ucnp. — Cankr-IlerepOypr : Jlans, 2013.
— 560 c. — ISBN 978-5-8114-1369-0. — Texkct : anekTpoHHBIN / JlaHb : 3JEKTPOHHO-
oubmmoreynas cucrema. — URL: https://e.lanbook.com/book/5856 (mara oOparieHus:
12.11.2020). — Pexxum pocTymna: Jjisi aBTOPH3. OJIb30BaTENCH. .

0) JlonosiHMTEIbHAS JIMTEpaTypa:

1. OpnoBa, M. H. CxemoTtexHuKa : Kypc Jiekiuii : yaeoHoe mocobue / M. H. Opnosa, U.
B. Bop3eix. — Mocksa : MUCHUC, 2016. — 83 c. — ISBN 978-5-87623-981-5. — Tekcr :
AJIEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/93603 (mata obOpamenus: 12.11.2020). — Pexum nocryma: s
aBTOPH3. IIOJI30BATEIICH.

2. Momenckuii, 0. B. Teopernueckue OCHOBBI paauoTeXHUKU. CUTHaNBI @ yueOHOE
nocobue / FO. B. Momenckwii, A. C. HewaeB. — 3-e u3z., crep. — Canxkr-IlerepOypr : Jlans,
2018. — 216 c. — ISBN 978-5-8114-2230-2. — Texkcrt : 31eKTpoHHbIH // JlaHb : 31E€KTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/103907 (mara oOpareHus:
12.11.2020). — Pesxum qoCTyIa: AJ1s aBTOPH3. MOTb30BaTENeH. .

3. Kpacnononbckuii, A. E. Ilpumenenue wmeroma JIAUX u JIOUX nns ananmuza
AIIEKTPOHHBIX Ilenel : yueOHo-meroanueckoe nocodue / A. E. Kpacnononsckuii, H. A. Ceposa,
A. H. Jymmn. — Mocksa : MUCUC, 2008. — 39 c. — Tekct : anekTpoHHsbli // Jlanp :
NIEKTPOHHO-OMOIMoTeynass cucrema. — URL: https://e.lanbook.com/book/116665 (mata
oOpamienus: 12.11.2020). — Pexxum poctymna: it aBTOpU3. MOJIb30BaTENCH.

B) MeroauyecKkue yKa3aHus:

1. MN.A. CenuBanoB,A.C. Kapangaes,B.®. bapcykoB wu ap. Ilapamerpsl u
XapaKTepUCTUKU OUMOJNIAPHBIX TpaH3ucTOpoB: CrpaBouHoe mocobue moxa pen. npod. M.A.
CenusanoBa. 1996r.

2. Komontaeckuit 10.®D. JlaGopaTopHBI NMPAKTHKYM II0 PaHOIICKTPOHUKE. Yd.
rmoco6ue. M.: Briciias mikoia, 1989 r.

3. Jlekun A. H., Masuros /I. M. JluHaMHU4eCKU U CTATUYECKUN PEXHUMbI YCUIUTENS C OOIIUM
AMUTTEPOM YueOHOe mocodue AJisl 1abopaTOPHOro MPAaKTHUKyMa MO Kypey «DJIEeKTpOHHbBIE IeTH
U MUKpocxeMoTexHHKka» — Marauroropck: I'OY BITO «MI'TVY», 2009 r.

4. MazutoB JI. M. CnekTpanabHBI aHalW3 CUTHAJIOB pasliokeHHeM B psn Dypse.
VYyebHOe mocobue K pacueTHO-rpaduyeckoil paboTe MO AUCHUIUIMHE «JIEKTPOHHBIC HENH U
MUKpocxemMoTexHukay. Marautoropck: 'OY BITO «MI'TY», 2010 .
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r) [IporpamMHoe obecnieuenne u UHTepHeT-pecypceb:

1. TocynapcTBeHHass ~ myOJM4YHas  HaydHO-TEeXHH4YecKas  OubOiamoreka  Poccum
[DnexTponHbIii pecypc] / — Pexxum poctyma: http://www.gpntb.ru , ceo6oHbI1H.— 3ari1. ¢ skpaHa.
S13. pyc.

2. Poccuiickas HanmoHallbHAsE OMOIMOTEKA. [ DIEKTPOHHEIN pecypc] / — Pexum pocryma:
http://www.nlr.ru . 53. pyc.

3. Dnekrponnas oudauoreka http://e.lanbook.com/

4. KypHan paguodieKTPOHUKHU - 3JIEKTPOHHBIN KypHas [DneKTpoHHBIN pecypc], ISSN
1684-1719 Pexxum mocryma: http://jre.cplire.ru/jre/radioeng.html

IIporpammHoe o0ecnieuenmne

Haumenosanue 110 Ne norosopa Cpox aeicTBUs JTUIEH3UU
MS Windows 7
Professional (st J-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s JI-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 BeccpouHo
Professional
7Zip cB000IHO pacnpocTpansemoe 110 0OECCpPOYHO
FAR Manager cB000JIHO pacnpocTpansemoe [10 OECCPOYHO
MathCAD v.15 Education
University Edition J-1662-13 ot 22.11.2013 OeccpouHo
%%gf;e;g’ceg;mf 11-1227-18 ot 08.10.2018 11.10.2021
MS Office Project Prof
2003 (15 K1accos) J1-1227-18 o1 08.10.2018 11.10.2021
MS Office Project Prof
2007 (115 K1accos) J1-1227-18 o1 08.10.2018 11.10.2021
MS Office Project Prof
201015 K1accos) J1-1227-18 o1 08.10.2018 11.10.2021
MS Office Project Prof
2013 (115 K71ACCOB) J1-1227-18 o1 08.10.2018 11.10.2021
MS Office Project Prof
2016(z15 K1ACCOB) J1-1227-18 o1 08.10.2018 11.10.2021
MS Office Project Prof
201915 K71ACCOB) J1-1227-18 o1 08.10.2018 11.10.2021

IIpodeccnonanbHbie 0a3bl JAHHBIX U HH(OPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanue kypca |

Ccblika |
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East View Information Services, OO0 «MMIBUC»

HannonansHas nadopmMannoHHo-

aHaJIuTUYECKasd cucTeMa — PoccuiiCKU MHIEKC https:/elibrary.ru/project_risc.asp

[Touckosas cuctema Axagemus Google (Google
Scholar)

WNudopmannonnas cucrema - EnuHoe okHO
JI0CTyTa K MH()OpMALMOHHBIM pecypcaM

https://scholar.google.ru/

http://window.edu.ru/

denepanbHOE rOCYAaPCTBEHHOE OFOIKETHOE

yupexaeHue «DeaepanbHbli HHCTUTYT hitp://www1.fips.ru/

Poccuiickas ['ocynapcTBennas 6ubanoTexa.

https://www.rsl.ru/ru/4readers/cataloques
Karamnoru

OnekTpoHHbIe pecypcbl oubanoreku MI'TY um.
I''1. HocoBa

9 MaTepuajibHO-TEXHHYECKOE o0ecrneueHue U CIUIINHBI (MOIYJIs1)

http://magtu.ru:8085/marcweb2/Default.asp

MarepuanbHO-TEXHHUECKOE 00ecTiedeHre TUCIMITIIMHBI BKIIIOYAET:

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE TUCIIUILIMHBI BKIIIOYAET:

VY4yebHble ayqUTOpPUM JUIs NPOBENCHMs 3aHATHH JIeKUMOHHOro Ttuma. OcHauleHue:
JleMOHCTpalMOHHbIE TUTAKATHI M HATYpHBIE 00pa3Ilbl H3y4aeMBbIX IPHOOPOB.

VY4yebHble ayAUTOpUM JJs NpoBedeHHs JabopaTopHbIX 3aHATUH . OcHamenue: 10
YHHUBEPCAIBHBIX J1a00paTopHbIX cTeHa0B 87J1-01, MynbTuMeTps, OCIIIIIIOTpadBbl.

[lomemenuss Ui  XpaHeHUsT W OPOPHIAKTUUECKOro OOCIHyKUBaHHUsS Yy4eOHOIro
obopynoBanusi. OcHamenue: [kadbr s XpaHeHHsT HATYPHBIX OO0pa3loB H3y4aeMbIX
3IEKTPOHHBIX MPUOOPOB, y4EOHOTO 000PYIOBAHUS U YUEOHBIX TOCOOUI.

[Tomemenuss st camMoOCTOSITEIBHOM — paboThl  oOywaromuxcsi.  OcHalieHwue:
[Mepconanbubie KoMITbIOTEPHI ¢ Taketamu MS Office, MathCAD, nokalibHO#M CeThIO U TOCTYIIOM
B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.
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