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Ipencenarens ;é) H.H. BopmoToBa

PA3PABOTYMKH:

Anucuvos Esrenmit Brazumuposna — npernofasatens KPY Komiacckoro duimana OI'BOY
BO «'YMP® umenu ajmupana C.0. Makaposay;

Bopmorosa Hazesxna M3ocuMoBHa — NpenofapaTenb KPY Kornacckoro ¢umuana ®I'BOY BO
«'VYMP® umenn agmupana C.0. Makapoa»;

Bepxosries Banepbsan Muxaitnosuy — nperiogasarens KPY Kotnacckoro ¢unnana ®I'EOY BO
«T'YMP® umenn agmupana C.O. Makaposan

PaGouas mporpamma yaeGuoit gucrumuasl «OI1.03 SmexTpoTexHHKa ¥ SIEKTPOHHKAY
paspaGoTasa B coOTBeTcTBHH ¢ (efepaqbHBIM  I'OCYAaPCTBEHHBIM 00pa3oBaTe/IbHBIM
CTAHJAPTOM CpEIHETr0 NpOoeccHOHANbHOro 00pasoBaHMA,  yTBEPXUICHHBIM  MPHKA3OM
MunncTepeTsa mpocseuteHns Poccuiickolt PenepanuH 0T 26 mosbps 2020 r. Ne 675
(3apermcTpupoBan MusucTepeTBoM locTuimE Poccnfickoll dejepauun 3 ¢espann 2021 r.,
perucrpaimonHeii  Ne 62348) 1o  cnenMaibHOCTH 26.02.06 «OxcrulyaTalma CyHOBOIO
3/IEKTPOOGOPYIOBAHHA H CPEACTB ABTOMATHKH», MPO(ECCHOHATBHBIM CTAHAAPTOM 17.070
«MHCIEKTOp  rOCYJAapCTBEHHOTO — IIOPTOBOrO KOHTPOJISA», YTBEPXKNCHHBIA NPHKA30M
MuHHCTepCTBA TPY/Ia ¥ COLUAIBHO 3amuTsl Poccuiickoit  @enepauun 0T 4 wmroms 2018
r.Ne 357u (3apermcTpupoBaH MHHHMCTEPCTBOM IOCTHLIH POCCHICKOH ®enepaupn 28 uroHs
2018 r., perucTpaiyonHblii No 51468), npuMepHO/ OCHOBHOH o6pazoBaTenpHOM POrpaMMon
NeTI-41 rocynapcrernoro peectpa ITOOI, ¢ yuérom Crparervu pasBHTHS BOCIHTAHHA B
Poccuitckoii ®eneparun Ha nepuos io 2025 roga, padouei nporpaMMbl BOCITHTAHHSL.
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1. OBIIASL XAPAKTEPHCTHKA PABOYEN ITIPOT'PAMMBbBI
YYEBHOU JUCIIUITJIMHbI
«OI1.03 QJIEKTPOTEXHUKA U 3JIEKTPOHUKA»

1.1. MecTo 1MCUMIJIMHBI B CTPYKTYpP€e OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbi:

Vuebnas guctmmiunHa «OIL03  DnexTpoTexHHKa M DJIEKTPOHHMKA»  SBISETCS
o0si3aTenbHOM  4YacThio oOmenpodeccuonanpioro nukmna OI1.00 mporpamMmbl TOATOTOBKH
CIEMAJINCTOB cpeaHero 38eHa B coorBercTBuu ¢ I'OC CIIO

mo cnenuaiabHOCTH: 26.02.06 «DKCIutyatanus CyJOBOTO JJIGKTPOOOOPYIOBaHHS |
CPEICTB aBTOMATUKID)

ykpynHEHHON  Tpymmbl  crienuanbHOcTed:  26.00.00 «TexHuka ©  TEXHOJOTHUH
KOpabIECTPOSHUS U BOAHOTO TPAHCIIOPTa».

Ocoboe 3HaveHHWE AWCHHUIUIMHA HWMEET TpH (OPMHUPOBAHWU M PA3BUTUU OOIINX
kommeteHiui (OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 09) B coorBerctBrn ¢ ®I'OC
CIIO u 1eneBbIX OPUEHTHUPOB BOCIIUTAHUS B COOTBETCTBUU ¢ [IporpamMmMoi BocuTaHus.
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1.2. llesp ¥ IJIaHUpPYeMble Pe3yJbTAThl 0CBOCHUS TUCUUILINHbI:
B pamkax mporpaMMbl y4eOHON AMCIUIUTMHBI O0yUYaIOIMUMHUCS OCBauBaroTCs yMeHUs U 3HaHHS B cooTBeTcTBUU ¢ @I'OC u ITOOII. OcBoeHune
COACPIKAHUSA y‘lG6HOﬁ JUCHUITIINHBI OGGCHG‘-II/IBaeT JOCTUXKCHUC 06yanOH_[I/IMI/IC}I LCJICBBIX OPUCHTUPOB BOCIIUTAHUS.

Kon u ¢popmyuposka

YMennus, 3HaHUA

IlesneBble OpUEHTHPHI BOCIUTAHUS

KOMIIeTeHIIUH
OK 01. BroiOupars | YMeHus: IIpogeccnoHaILHO-TPY10BOE BOCIIUTAHHE

CIIOCOOBI pENIeHNs | — paclo3HaBarh 3a1ady W/wim rnpobiemy B |[lonnMaromuii npodeccuonanbHbple MICaNnbl M LHEHHOCTH, YBaXKAIOWUH TPy,
3a1a4 npodeCCHOHAIBHOM /WM COLUAIILHOM | PE3YIBTAThl TPY/A, TPYJOBbIE JOCTHKEHUS POCCHICKOTO HapoJa, TPYJAOBEIE U
npodeCcCuOHATBHON KOHTEKCTE; npodeccuoHanbHble JOCTM)KEHHUS CBOMX 3€MIIIKOB, MX BKJIaJ B pa3BUTHE
JACATEIBHOCTU — aHaJM3UPOBATh 3a7aqy Wwuim Hp06_]]eMy CBOCTO IIOCCIICHUS, Kpas, CTPAHBbI.

MPUMEHUTETBHO K |1 BBIAEISATH €6 COCTaBHBIC YaCTH; VYyacTBylomuid B CONMAIBHO 3HAYMMOW TPYAOBOH H TpodecCHOHATbHON

Pa3JINIHBIM KOHTCKCTaM

— ONPEIENSTh dTAIbl PEIICHUS 3a]a4K;
— BBUIBIIATE U 3(QQEKTUBHO  HCKATh
nH(pOpMAIIHIO, HEOO0XOIMMYIO TUTSE
peIIeHUs 3a/1a4u U/WUIH TIPOOJIEMBI;

— COCTAaBIIATH IJIaH JIEHCTBUS;

— ONpPEIENSITh HEOOXOUMBIE PECYPCHI;

— BIIAJCThH aKTyaJbHBIMU MeTOoaMH1
paboThl B MPOPECCHOHATBHOW M CMEKHBIX
chepax;

— pealn30BbIBATh COCTABJICHHBIHN IJIaH;

— OLICHUBATh pe3yJabTaT U MOCIEICTBUS
CBOMX JCHCTBUH (CaMOCTOSITEIBHO WJIU C
MOMOIIIbIO HACTABHUKA).

3Hanug:
— aKTyalbHOTO  TPO(GECCUOHATBHOTO U
COLIMAIIBHOTO ~ KOHTEKCTa, B  KOTOPOM

MPUXOJUTCS PadOTATh U )KHUTH;

— OCHOBHBIX HCTOYHHKOB I/IHq)OpMaLII/II/I n
PECYPCOB JJIsl peIlIeHus 3a/1a4 U MpoOIeM B
MpoPECCHOHAIBHOM ~W/WJIM  COIIMAJIBHOM
KOHTEKCTE;

NeSITeIbHOCTH PAa3HOTO BHJIA B ceMbe, 00pa30BaTE]IbHOM OpraHu3aluy, Ha
0a3ax MPOU3BOACTBEHHOMN MPAKTHUKU, B CBOCH MECTHOCTH.

Bripakaromuii 0CO3HAHHYI0 TOTOBHOCTb K HENPEPHIBHOMY OOpa3oOBaHHUIO U
caM000pa30BaHMIO B BEIOPaHHOM cepe nmpodecCuoHaTbHON EATeTLHOCTH.
[Monumaronmii  cneunpuky MpohecCHOHATBHO-TPYIOBOKH  JIEATEIBHOCTH,
perylnupoBaHusl TPYAOBBIX OTHOIIEHUH, TOTOBBIM YUUTHCA U TPYOUTHCS B
COBPEMEHHOM BBICOKOTEXHOJIOIMYHOM MHpe Ha Oylaro rocynapcrtBa H
oOmiecTna.

OpueHTHpPOBaHHBI HAa  OCO3HAHHOE  OCBOGHHE  BBIOpaHHOW  cdepsl
npodecCuOHANBPHOM JEeATENIbHOCTH € YYETOM JIMYHBIX JKU3HEHHBIX IUIAHOB,
noTpeOHOCTEN cBOEH CeMbH, TOCYIapCTBa M OOIIECTRA.

Ob6nagaromuii chopMUPOBAaHHBIMU MPEJCTABICHUSIMU O 3HAYEHUU U LIEHHOCTU
BBIOpaHHOW Mpodeccuu, MPOSBIAIONUN yBaKeHHE K CBOeH mnpodeccuu u
CBOEMY MNpOQEeCCHOHATBLHOMY COOOMIECTBY, MOAAEPKUBAIOIINNA MO3UTHUBHBIN
00pa3 u mpecTrk cBoei npodeccun B OOIIECTRE.

Paznensronmii  KOpmopaTUBHBIE IIGHHOCTH M MHCCHUIO  paboTonaTens.
[Tomoraromuii peaqn30BbIBaTh CTPATETHIO KOMIIAHUU Ha PhIHKE TPY/a.
ObecneunBaronnii COOCTBEHHYIO JI€ATEILHOCTD U ICHCTBUS MOYMHEHHBIX MTPH
BO3HUKHOBEHHUU YpPE3BBIYANHBIX CUTYyallUd TEXHOTEHHOTO U MPHUPOJHOTO
Xapakrepa.

JleMOHCTpUpYIONUH 3HAHUS M YMEHUS B NMPOPECCHOHAIBHOU JCSITEIBHOCTH,
oOecrieunBaromue Oe3aBapuiiHyl0 pabOTy NPH HCIOJIHEHUH JOJDKHOCTHBIX
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— QITOPUTMOB  BBHINOJHEHHS paboT B
poeCCUOHATBHON U CMEKHBIX 00J1acTsIX;
— METOZI0B paboThI B MPO(heCCHOHATBHON U
CMEXHBIX chepax;

— CTPYKTYpBHI IIJIaHA JUTS PELICHUs 3a1a4;

— HOPSIIKA OIIEHKM PE3YNIbTaTOB PELICHUS
3a7a4 MpogecCHOHATTBHOMN NeITeIbHOCTH

00s13aHHOCTEHN U COXpAaHEHUS 30POBbSI U KU3HU WICHOB SKHUITaXKa.

YMeomuii  caMOCTOSITENIbHO — ONpeNeNiaTh  Lelu  HpodecCHOHaTbHON
NEeSTENIbHOCTH U pa3pabaThiBaTh IUIAHBI ISl UX JOCTHIKEHHSI, OCYLIECTBIIATD,
KOHTPOJIMPOBATh M KOPPEKTUPOBATh MPO(ECCHOHATBHYIO JEATEIhHOCTb,
UCIIONIb30BAaTh  pa3pelleHHble 3aKOHOM BCE BO3MOXHBIE pECypchl st
JOCTH>KEHUS TIOCTABJICHHBIX IIeNei.

VYmeromuii  3pPeKTHBHO B3aMMOJEHCTBOBAaTh, TPOAYKTUBHO padoTaTh B
COCTaBe KHIaXkKa MOPCKOTO CyJHA M CY/I0B BHYTPEHHET'O BOJHOTO TPAHCIIOPTA,
C YBOKEHUEM OTHOCSILIUICS K UyKOMY TPYAY.

LleHHOCTH HAYYHOT0 MO3HAHUS

JlesTenbHO BBIpXAIONIMI MO3HABATEIbHBIE MHTEPECHl B PA3HBIX MPEAMETHBIX
obyacTsaXx ¢ y4€TOM CBOMX HWHTEPECOB, CIOCOOHOCTEH, JTOCTHKCHHH,
BBIOPAHHOTO HAIPABJICHUS MPOPECCHOHATBHOTO 00pa30BaHUS U MIOATOTOBKH.
O6namaromuii pencTaBICHUEM O COBPEMEHHON HAydyHOW KapTHHE MHUPAa,
MOCTIIKEHUSIX HAyKH W TEXHUKH, apryMEHTHPOBAaHHO BBIPAKAIOIIUN
NOHMMAaHUE 3HAUYeHUsS HAayKd W TEXHOJOTHM Ml pa3BUTUA POCCHUHCKOIO
oOmiecTBa 1 o0ecrieyeHust ero 6€30NacHOCTH.

JleMOHCTpUpYIOIIMI  HAaBBIKM ~ KPUTUYECKOTO  MBILIUICHUS, OMNpEIesIeHUs
JOCTOBEPHOCTH  Hay4yHOil  uHpopmamuu, B TOM 4YHciae B  cdepe
npohecCuOHANBbHOM NeSTebHOCTH.

VYmMmeromuii  BBIOMpaTh  CIIOCOOBI  pelieHHus  337ad  IpodecCHOHATBHON
JEeSTENIbHOCTH IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

Hcnonp3yrommii coBpeMeHHbIE CpeACTBa MOMCKA, aHAIW3a U MHTEPIPETALUU
uHpopManuu, HWHGOOPMALMOHHBIE TEXHOJOTUU J[UIS BBINOJIHEHUS 3aJad
npodecCOHATBLHON 1eATEEHOCTH.

PazBuBaronuii ¥ MNpUMEHSIONIMI HaBBIKM HAONIOACHUS, HAKOIUIGHUS U
cuctemMaru3alu (PaKTOB, OCMBICICHUS OIBITA B E€CTECTBEHHOHAYYHOU U
TyMaHUTApHOU 00JaCTsIX MO3HAHUS, UCCIIEIOBATEILCKON B TPodecCHOoHaTbHON
NeSITETbHOCTH.

[TposiBnsitoluii CO3HATENFHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO, KaK
YCIIOBUIO YCIIEUTHOM MPodecCHOHABHON 1 00IIEeCTBEHHOU e TEIIEHOCTH.
Hcnonp3yronmii coBpeMeHHbIE CpeICTBa IOMCKa, aHali3a M JIOCTYIMHOCTU
HAYYHOM W TPAKTUYEeCKOW WH(OOPMAIMM U JIMTEPATYPhI, JUIsI YCHEHIHOTO
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BBITIOJIHEHHS 3a71a4 PO ECCHOHATBHOM IeATeTLHOCTH.

OOGnagaromuii MPEeACTaBICHUEM O COBPEMEHHBIX HAyYHBIX HCCIICTOBAHUSIX,
JOCTHKCHUSIX HAyKM M TEXHUKH, AapryMEHTHUPOBAHHO  BbIPAXKaroOIIUH
IMOHUMaHUE 3HAYCHUS HAYKM U HAHOTEXHOJOTUM, JJISI Pa3BUTHS POCCUNCKOUN
SKOHOMUKH. Hcnonp3yomuii  HOBAaTOPCTBO B npodecCHOHATbHON
JIeITEIbHOCTH.

OK 02. Hcmonp3oBaTh
COBPEMEHHBIE CpEJICTBA

MOWCKa, aHauW3a |
HUHTEPIPETAINH
nHpopmarun u
nH(pOpPMalMOHHbIE
TEXHOJIOTUU L
BBITIOJTHEHUS 3a1a4
npo¢eCcCuOHATBHON
JeSATeIbHOCTH

YMenus:

— ompeneNsATh  3aJa4d s TIOUCKa
uH(pOpMaINH;

— OIIPEETATh HEOOXOIUMbIE WCTOYHUKHU
nH(popManuu;

— IUTAHUPOBATh MPOLIECC MTOKCKA;

— CTPYKTYPHUPOBATh MOJTy4aeMyto
UH(pOpMaIINIO;

— BBIACIIATH HauboJjee 3HauuMOoe B IIepeyHe
nH(popManuu;

— OLCHUBATL IIPAKTUYCCKYIO 3HAYUMOCTH
PE3yNIbTaTOB MOUCKA;

— 0OpPMIISTH PE3yIbTATHI TOKUCKA.
3HaHuA:

— HOMEHKJIATYPHI UH(POPMAIIMOHHBIX
HCTOYHHUKOB, MIPUMEHSIEMBIX B
npoeccHoHaBbHOMN IeSATENbHOCTH;

— IpUEMOB CTPYKTYpUPOBaHUS
nH(popManuu;

— ¢opmata  odopmieHHS ~ pe3yabTaTOB

MOUCKa UH(POPMALIUT

LleHHOCTH HAYYHOTO O3HAHUS

JlesTenbHO BBIPAKAIOIIHI MO3HABATEILHBIC HHTEPECH B PA3HBIX MPEIMETHBIX
o0yacTsaXx ¢ y4€TOM CBOMX HWHTEPECOB, CIOCOOHOCTEH, JTOCTH)KCHHH,
BBIOPAHHOTO HAIPABJICHUS MPOPECCHOHATBHOTO 00pa30BaHUS U MIOATOTOBKH.
O6namaromuii  IpencTaBICHUEM O COBPEMEHHOM HAydyHOW KapTHHE MHUPA,
JNOCTH)KCHUSIX ~HAyKH W TCXHUKH, AapPTYMCHTUPOBAHHO  BBIPAXKAFOIIUMN
NOHMMaHWE 3HAYCHHWS HAYKW W TEXHOJIOTHH JUIsI Pa3BUTHUS POCCHHCKOTO
oOmiecTBa 1 obecredeHus ero 0€30MacHOCTH.

JIEeMOHCTPHUPYIOIMH  HAaBBIKM ~ KPUTHYECKOTO  MBIIUICHHUS, ONpPEACICHUS
JOCTOBEPHOCTH  Hay4yHOil  uHpopmamud, B TOM 4YHciae B  cdepe
npodeccHoHaIbHON AEATETLHOCTH.

VYmeromuii  BBIOMpaTh  CIIOCOOBI  pelieHHus  3a7ad  IpodecCHOHATBHON

NEeSTENIbHOCTH IPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.
Hcnonp3yromuii COBpeMEHHbIE CPEJCTBA MOWCKA, aHAIM3a U MHTEpPIpETalun
uHpopManuy, HWHGOOPMALMOHHBIE TEXHOJOTUU [UIS BBINOJHEHUS 33Ja4
npodecCHOHATBLHON 1eATEEHOCTH.

PazBuBaronuii ¥ MNpPUMEHSIONINI HaBBIKM HAONIONCHUS, HAKOIUIGHUS U
cucreMatTu3sanuu q)aKTOB, OCMBICJICHHUSA OIlbITa B GCTGCTBGHHOHaquOﬁ nu
TyMaHUTapHOU 00JaCTSIX MO3HAHUS, UCCIIEIOBATEILCKON B TPodecCHOoHaTbHON
JESITeIbHOCTH.

[IposiBrsiromnii cO3HATENLHOE OTHOIIEHUE K HEMPEPBIBHOMY 00pa30BaHUIO, KaK
YCJIOBHIO YCTICIITHON MTPO(PECCHOHAITBHON U 00IIECTBEHHOM JIeATETLHOCTH.
Hcnonp3yromuii COBpeMEHHbIE CpEACTBA IOMCKA, aHAIW3a W JIOCTYMHOCTHU
HAyYyHOM W NpakTH4eCKOoW HHGPOpMAlMKU U JIUTEPATypbl, Uil YCHEHIHOTO
BBITIOJIHEHUS 3a/1a4 PO ECCUOHATBHON AEATEIbHOCTH.

Ob6nagaromuii MpeACTaBIEHUEM O COBPEMEHHBIX HAy4YHBIX HCCIIEOBAHUSIX,
JOCTWDKCHMSIX HAYKM M TEXHUKHM, apPryMEHTUPOBAHHO  BbIpaXarolUl
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MOHUMaHUE 3HAYECHUS HAYKM U HAHOTEXHOJOTUM, JJISI Pa3BUTUS POCCUHCKOMN
OKOHOMUKH. Hcnons3yromuii ~ HOBAaTOPCTBO B npodeccuoHaIbHON
JIeATEIbHOCTH.

OK 03. ITnanupoBath u

peann30BHIBAT
COOCTBEHHOE
npodecCHoOHAIBHOE |
JIMYHOCTHOC  PAa3BUTHUC,
PEIIPUHIMATEIbCKYIO
ACATCIIbHOCTD B
npodeCcCuOHATBHON
chepe,  HUCMOIB30BATH
3HaHUS MO (PUHAHCOBOM
rpaMOTHOCTH B

Pa3IUYHBIX >KU3HCHHBIX
CUTyalUusiIxX

YMmenus:

— OTIPENIENSATh aKTyaJIbHOCTh HOPMATHBHO-
MIPaBOBOM TOKYMEHTAIIUU B
npoeccHoHaABHOMN IeSTENbHOCTH;

— NPUMEHATh  COBPEMEHHYIO  HAYYHYIO
poheCCHOHATIBHYIO TEPMUHOJIOTHIO;

— ONPENEIATh U BBICTPAUBATH TPACKTOPUU
npodeccrnoHaIbHOTO pa3BUTHS u
caMmo00pa3oBaHuUs.

3HaHuA:

— COJIEpXKaHUs aKTyaJbHOH HOPMATHUBHO-
MPaBOBOM JOKYMEHTAIINY;

— COBPEMEHHOU Hay4HOU u
npodeccHoHaTbHON TEPMUHOJIOTUH;

— BO3MOKHBIX TPaeKTOPHil
npodeccnoHaIbHOTO pa3BUTHS u
caMmo00pa3oBaHus

IIpodeccnoHaILHO-TPYI0BOE BOCIIUTAHHE

[Torumarommii mpodecCHOHANIbHBIE HI€albl W IIEHHOCTH, YBKAIOIIMK TPYII,
pe3ysbTaThl TpyJa, TPYAOBbIE NOCTHKEHUSI POCCUHCKOIO HapoJa, TPYAOBBIE U
npodeccuoHanbHble JOCTM)KEHHUS CBOMX 3€MIIIKOB, MX BKJIAJ B pa3BUTHE
CBOETO IOCEJIEHHUS], Kpasi, CTPaHBI.

VYyacTBylomuid B CONMAIBHO 3HAYMMOW TPYAOBOH H TpodecCHOHATbHON
NeSITeIbHOCTH PAa3HOTO BHJA B ceMbe, 00pa30BaTE]IbHOM OpraHu3aluy, Ha
0a3ax MPOU3BOACTBEHHON MPAKTHUKU, B CBOCH MECTHOCTH.

Bripaxkaromuii 0CO3HAHHYI0 TOTOBHOCTb K HENPEPHIBHOMY OOpa3OBaHHUIO U
caM000pa30BaHMIO B BEIOPaHHOM cepe nmpodecCuoHaAIbHON NeATeTLHOCTH.
[Monumaronmii  cneunpuky MpohecCHOHATBHO-TPYIOBONH  JIEATEIBHOCTH,
peryaupoBaHusl TPYAOBBIX OTHOLICHHWHM, TOTOBBIM YYUTHCS W TPYIUTHCS B
COBPEMEHHOM BBICOKOTEXHOJIOIMYHOM MHpe Ha Oylaro rocynapcrBa H
oOmiecTna.

OpueHTHpPOBaHHBI HAa  OCO3HAHHOE  OCBOGHHE  BBIOpaHHOW  cdepsl
npodecCHOHANBHOM JEeATENIbHOCTH € YYETOM JIMYHBIX JKU3HEHHBIX IUIAHOB,
noTpeOHOCTEH cBOEH CeMbH, TOCYIapCTBa M OOIIECTRA.

Ob6nagaromuii copMUPOBAaHHBIMU MPEJCTABICHUSIMU O 3HAYEHUU U LIEHHOCTU
BBIOpaHHOW Mpodeccuu, MPOSBIAIONMN yBaKeHHE K CBOeH mpodeccuu u
CBOEMY MNpPOQEeCCHOHATLHOMY COOOMIECTBY, MOAAEPKUBAIOIINNA MO3UTHUBHBIN
o0pa3 u mpecTux cBoeil mpodeccuu B 0OIIECTRE.

Paznmenstomuii  kopriopaTUBHBIE IIEHHOCTH M MHUCCHIO  paOoTonaTes.
[Tomorarommii peaan30BbIBaTh CTPATETHI0 KOMIIAHUH HA PBIHKE TPYJa.
ObecneunBaronnii COOCTBEHHYIO JI€ATEILHOCTD U ICHCTBUS MOYMHEHHBIX MTPH
BO3HUKHOBEHHH YPE3BbIYAWHBIX CHTYallUd TEXHOIE€HHOTO W MPHPOAHOTO
XapakTepa.

JleMOHCTpHUpYIONUH 3HAHUS WM YMEHUS B NMPOPECCHOHATBHOU ACSITEIBHOCTH,
oOecrieunBaromue Oe3aBapuifHyl0 pabOTy MPH HUCIOJIHEHUH JOJDKHOCTHBIX
00s13aHHOCTEHN U COXpAaHEHUS 3A0POBbSI U KU3HU WICHOB SKHUITaXKa.

YMmeomuidi  caMOCTOSITENIbHO ~ ONpeNeNiaTh  Helu  HpodecCHOHaTbHON
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NEeSITeIbHOCTH W pa3pabaThiBaTh TUIAHBI JUIS MX JOCTHIXKCHHS, OCYIIECTBISTH,
KOHTPOJIMPOBATh M KOPPEKTUPOBATh MPO(ECCHOHATBHYIO JEATEIbHOCTb,
UCTIOIB30BaTh pa3pelIeHHBIE 3aKOHOM BCE BO3MOXKHBIE PECYpCHI LIS
JOCTHKEHUS TIOCTABJICHHBIX LIETICH.

VYmerommii  3pPeKTHBHO B3aMMOJEHCTBOBAaTh, TNPOAYKTUBHO padoTaTh B
COCTaBe KHIaKa MOPCKOTO CY/IHA M CYJOB BHYTPEHHETO BOJHOTO TPAHCIIOPTA,
C YBOKCHUEM OTHOCSIIUICS K Uy)KOMY TPYAY.

LleHHOCTH HAYYHOT0 MO3HAHUS

JlesiTenbHO BBIpXAIONIMI MO3HABATENIbHBIE MHTEPECHl B PA3HBIX MPEAMETHBIX
o0yacTsaXx ¢ y4€TOM CBOMX HWHTEPECOB, CIOCOOHOCTEH, TOCTHKCHHH,
BBIOPAHHOTO HAIPABJICHUS MPOPECCHOHATBHOTO 00pa30BaHUS U MIOATOTOBKH.
O6namaromuii  IpencTaBICHUEM O COBPEMEHHOM HAydyHOW KapTUHE MHUPA,
JMOCTIIKEHUSIX HAyKH W TEXHUKH, apryMEHTHPOBAHHO BBIPAKAIOIIUN
NOHMMaHWE 3HAYCHHWS HAYKW W TEXHOJIOTHH JUIsI Pa3BUTHUS POCCHHCKOTO
oOmiecTBa 1 o0ecrieyeHust ero 6€30NacHOCTH.

JIeMOHCTPHUPYIOIIUI  HABBIKM  KPUTUYECKOTO  MBIIIICHHUS, OIPEICICHUS
JOCTOBEPHOCTH  Hay4yHOil  uHpopmamuu, B TOM 4yHciae B cdepe
poeCCUOHATLHON IeATEILHOCTH.

VYmeromuii  BBIOMpaTh  CIIOCOOBI  pelieHHus  3a7ad  IpogecCHOHATBLHON
JESITeIbHOCTH TPUMEHUTEIBHO K Pa3IMUYHBIM KOHTEKCTaM.

Hcnonp3yronuii COBpeMeHHBIE CPEACTBAa MOWCKA, aHAIW3a U WHTEPIPETAUN
uHpOpManuK, WHPOPMAIIMOHHBIC TEXHOJIOTUH JIJIsl BBINOJHEHHS —3a/ad
npodeCcCHOHATBLHOMN 1eATEIbHOCTH.

PazBuBaronuii ¥ MNpUMEHSIONIMI HaBBIKM HAONIONECHUS, HAKOIUIGHUA U
cucTeMatu3auu (PAKTOB, OCMBICICHUS OIBITA B E€CTECTBEHHOHAYYHOU U
TyMaHUTapHOU 00JIaCTSAX MTO3HAHUS, UCCIEA0BATEIILCKON 1 MpodhecCuoHaTbHOM
JESTEIILHOCTH.

[posBisroNii CO3HATEIFHOE OTHONIICHHE K HENPEPHIBHOMY 00pa30BaHMUIO, KaK
YCIIOBUIO YCIICUTHOM MPodecCHOHAIBHON 1 00IEeCTBEHHOU e TEIIHHOCTH.
Hcrionp3yronuii COBpEMEHHBIE CPEIICTBA IOWCKA, aHAINW3a W JOCTYIMHOCTH
HAYYHOM W TPAKTUYECKOW WH(POPMAIMU U JIUTEPATYpPhI, UIsI YCHEHIHOTO
BBITTOJIHEHUS 327129 TPOPECCHOHATLHON JIeATEIIEHOCTH.

OO6nagaromuii MPEACTaBICHUEM O COBPEMEHHBIX HAyYHBIX HCCIICOBAHMSIX,
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JOCTHKCHUSIX HAyKM M TEXHUKH, AapryMEHTHUPOBAaHHO  BbIPAXKaIOIIUH
MMOHUMaHUE 3HAYCHUS HAYKM U HAHOTEXHOJOTWM, JJISI Pa3BUTHS POCCUNCKOUN
SKOHOMUKH. Hcnonp3yomuii  HOBAaTOPCTBO B npodecCHOHATbHON
JIeITEIbHOCTH.

OK 04. DddexruBHO
B3aUMO/JICNCTBOBATh U
paboTaTth B KOJUICKTHBE
Y KOMaH/Ie

Ymenus:

— OpraHu30BbIBaTh PabOTy KOJIJIEKTUBA M
KOMAaH/Ibl;

— B3aUMOJICHCTBOBaTh ~ C  KOJUIETaMH,
PYKOBOJICTBOM,  KJIMEHTaMH B  XOJe
npodecCHOHAEHOM IS TEIILHOCTH.
3HaHuA:

— MCUXOJOTUYECKUX OCHOB JESTEIbHOCTH
KOJIJIEKTHBA, MICUXOJIOTHYECKUX
0COOCHHOCTEH JINYHOCTH;

— OCHOB IIPOEKTHOM IEATEIBHOCTU

I'paxxnanckoe BocnuTanue

OCO03HAaHHO BBIPAXKAIOIIMI CBOIO POCCUHCKYIO IPaKIaHCKYIO MPUHAIIIEHKHOCTD
(MIEHTUYHOCTH ) B MTOJIMKYJIBTYPHOM, MHOT'OHalIMOHAJIbHOM u
MHOT'OKOH(ECCHOHATILHOM POCCUHCKOM OOIIECTBE, B MUPOBOM COOOIIECTBE.
Co3Haroumii CBOE €AMHCTBO C HapoaoM PoccuM Kak MCTOYHHUKOM BJIAcTH M
CyOBEKTOM TBICSYENICTHEH POCCUHCKOM TOCYAapCTBEHHOCTH, ¢ Poccuiickum
rocy/1apCTBOM, OTBETCTBEHHOCTD 3a €r0 pa3BUTHE B HACTOALIEM U OyayllleM Ha
OCHOBE  HCTOPUYECKOTO  MPOCBEIICHMS, POCCUUCKOT0  HAlMOHAIBHOTO
HUCTOPUYECKOTO CO3HAHUS.

[IposiBasitomniA rpak1aHCKO-MIATPUOTUYECKYIO MMO3UINIO, TOTOBHOCTD K 3aILUTE
Ponunbl, cnocoOHBIH apryMEHTUPOBAHHO OTCTaWBaTh CYBEPEHUTET U
NOoCTOMHCTBO Hapoaa Poccum m Poccuiickoro rocynapcrBa, COXpaHATb U
3aIMIIATh UCTOPUYECKYIO MPABY.

OpueHTUpOBaHHBIM Ha aKTHUBHOE TPAXIAHCKOE YYacTHE B COLMAJIBHO-
MOJINTUYECKUX MPOLIECCaX HAa OCHOBE YBAKEHHUs 3aKOHA M NPABOMOpPSIKA, IIPAB
U CBOOOJI COTpaK/IaH.

OCO03HaHHO U JIEATEITHHO BBIPAKAIOIMINA HEMPHUATHE JIFOOOH TUCKPUMHUHAITAH 10
COIIMAIIbHBIM,  HAIIMOHAJIbHBIM,  PAacoOBBIM,  PEIUTHO3HBIM  IPHU3HAKaM,
MIPOSIBJIEHUN 3KCTPEMHM3Ma, TEppOpH3Ma, KOPPYMIUH, AHTUTOCYJApPCTBEHHOMN
JeATEIbHOCTH.

OO06namamuii ONMBITOM TPAXKIAHCKON COIMAIIBHO 3HAYUMOW JEATEIHLHOCTH (B
CTYJIEHYECKOM CaMOYTIPaBIICHUH, 100POBOJIHYECKOM JBUKECHUH,
NpeANPUHUMATENbCKOMN NEesITeIbHOCTH, HKOJIOTUYECKHUX, BOEHHO-
NaTPUOTHYECKUX U JIp. 00bETUHEHHSX, aKLUAX, IPOTPAMMAX ).
JIeMOHCTpHPYIOIIHI TOTOBHOCTh U CIIOCOOHOCTH BECTH AHAIOT C JAPYTUMU
JIOJbMH, JOCTHTaTh B HEM B3aUMOIIOHMMAaHHS, HAXOJWUTh OOLIUE el U
B3aMMOJICHCTBOBATH IS UX JIOCTHKEHUS B PO ecCHOHaIbHOMU cdepe.
[IposiBnsitonnii rpakIaHCKOE OTHOIICHUE K MPOGECCHOHATBHOM NS TEIILHOCTH,
KaK BO3MOXKHOCTH JIMYHOTO y4YacTHsl B  PEHICHUH  OOIIECTBEHHBIX,
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roCy/IapCTBEHHBIX M OOIIEHAIIMOHATIBHBIX 3aa4.

Ob6nagarommii  mpoecCHOHANBHBIMA ~ KauyeCTBAaMH, HEOOXOTUMBIMH ISt
JaJTbHEUIIEro pa3BUTUSI MOPCKOM M PEYHOM TPAHCIOPTHOW OTpacivd BO BCEX
peruonax Poccuiickoit denepanuu.

[TposiBIISIIOIIMI CO3HATEIBLHOE OTHOIICHUE K TOCYAAPCTBEHHOW IMOJUTHUKE IO
JanbHEHIIIEMY MHOTOLIEJIEBOMY pa3BUTHUIO ApPKTUKU U CEeBEpHOr0 MOPCKOTO
MyTH, a TAaK’K€ HOBBIX TEPPUTOPHUH, BKIIOYEHHBIX B cocTaB Poccuu: [JoHenkoit
Haponnoit Pecnyoimku u  XepcoHCKOM 007acTé, MMEIOHNIMX BBIXOA K
A3oBckoMy 1 UepHOMY MOpSIM.

[IposiBnsronid rpak 1aHCKO-MIaTPUOTUYECKYIO TO3UIIMI0, TOTOBHOCTD K 3aLUTE
PoguHBl  OT BHENIHMX W  BHYTPEHHUX  TIOCATATENbCTB,  CIIOCOOHBIN
apryMEHTHPOBAaHHO OTCTAaWBaTh CYBEPEHHUTET M JIOCTOMHCTBO HaponoB Poccuu
u Poccuiickoro rocynapcTBa, COXpaHsTh U 3allIAIIATh UCTOPUUECKYIO MPABY.
JlaTpuoTnyeckoe BOCIIUTAHUE

Oco3Haomuii  CBOIO  HAIMOHAIBHYIO, ATHUYECKYIO  IPHUHAJICKHOCTD,
JEMOHCTPHUPYIOIINHA MPUBEPKEHHOCTh K POAHON KYJIbTYpe, JIF0OOBb K CBOEMY
Hapoxy.

Co3Haoumi MNPUYACTHOCTh K MHOTOHAallMOHAIbHOMY Hapony Poccuiickoit
Oeneparun, OTeuecTBy, 0OMEPOCCUNHCKYIO HACHTUYHOCTD.

[IposiBnsironidA  NeATENBHOE LIEHHOCTHOE OTHOIIEHHWE K HCTOPUYECKOMY M
KYJIbTYPHOMY HAacJIEIMI0 CBOEro M JAPYrux HaponoB Poccuu, UX TpaauiusM,
Npa3HUKaM.

[IposiBrsiomuii yBa)KeHHE K COOTEYECTBEHHUKAM, MTPOKUBAOIINM 32 PyOeKOM,
NOJJICPKUBAIOIIMM  MX TMpaBa, 3allUTy WX HWHTEPECOB B COXPAHEHUH
00IIepOCCHITCKON ICHTHYHOCTH.

3HaIOMIMH UCTOPUUYECKYIO MPABAY CBOEH BEJIMKOW POAMHBI, HCTOPHUIO MOJABUTA
ApPKTUYECKUX MOPCKHUX KOHBOEB B rofibl BTOpoil MMpPOBON BOWHBI, OTPOMHOIO
BKJIaJla BOCHHBIX U TpakJaHCKUX MopsikoB B I[loGexy Han Qammctkoin
I'epmanneil. YMmermmid 4YTUTh M NOMHUTH IOABUI COBETCKOIO Hapoaa B
Benukoit OteuecTBEHHON BOWHE.

Oco3Haomuii  CBOIO  HAIMOHAIBHYIO, ATHUYECKYIO  IPHUHAIJICKHOCTD,
JEMOHCTPHUPYIOLIMN TPUBEPKEHHOCTh K POJHOM KYyJIbType, MOPCKUM U
PEYHBIM TPATUIUSAM, BBIOpaHHOW MPO(ECCHU U BBHIIOTHEHHIO BOHHCKOTO
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J0JITa.
Bripakaromuii roToBHOCTh K 3amute pyoexeit Poccuiickoit ®@enepauuu ot
BHEIIHUX U BHYTPEHHHUX MOCSTaTENIbCTB, a TAKXKe 3alUTE HOBBIX TEPPUTOPHUN,
BKJIIOUEHHBIX B cocTaB PoccuM, OT BOEHHOH yrpo3bl, CaHKIMOHHOTO U
SKOHOMMYECKOTO J1aBJICHUSI.

IIpodeccnoHaILHO-TPYI0BOE BOCIIUTAHHE

[Torumarommii mpodecCHOHANIbHBIE HI€abl W IIEHHOCTH, YBKAIOIIMK TPYII,
pe3ysbTaThl TpyJa, TPYAOBbIE TOCTHKEHUSI POCCUHCKOIO HapoJa, TPYIOBBIE U
npodecCHOHATIbHBIE JOCTIKEHHSI CBOMX 3EMIIIKOB, MX BKJaJ B pa3BUTHE
CBOETO MOCEJICHUs, Kpasi, CTPaHBI.

VYyacTByomuii B COLMAIbHO 3HAYUMOM TPYJOBOH U TpodecCHOHATHLHON
NEeSTENIbHOCTH Pa3HOro BUAA B CeMbe, OOpa30BaTEIbHOM OpraHu3aluu, Ha
0a3ax MpOU3BOJCTBEHHON MPAKTUKH, B CBOCH MECTHOCTH.

Bripaxaronuii 0CO3HaHHYIO TOTOBHOCTh K HENPEPHIBHOMY OOpa30BaHHIO U
camMo00pa30BaHUIO B BEHIOpaHHOH cepe npodhecCHoHaIbHON AeITeTbHOCTH.
[Torumaromumii  cnenupuky MnpodhecCUOHATBLHO-TPYIOBONH  JI€ATEIHLHOCTH,
perylIupoBaHusl TPYAOBBIX OTHOIIEHUM, TOTOBBIM YUUTbCA U TPYOUTHCS B
COBPEMEHHOM BBICOKOTEXHOJIOTUYHOM MHUpE Ha Ojaro TrocygapcrBa U
o01iecTBa.

OpueHTHpPOBaHHBIM HA  OCO3HAHHOE  OCBOCHHME  BBIOpaHHOH  cepbl
npoeCCUOHATBHON JIEATENPHOCTH € Y4ETOM JIMYHBIX J>KM3HEHHBIX IIJIAHOB,
MOTPeOHOCTEN CBOCH CEMbH, TOCYIapCTBA U 00IIIECTBA.

Ob6nanatonuii cOpMUPOBAHHBIMU TPEACTABICHUSAMHI O 3HAYCHUU M LIEHHOCTH
BBIOpaHHOW mpodeccun, MPOSBIAIONINN yBaXEHHE K CBOeH mnpodeccuu u
CBOEMY MPOQECCHOHATHFHOMY COOOIIECTBY, MOAACPKUBAIOIINNA TO3UTHBHBIN
00pa3 u mpecTrk cBoei npodeccun B OOIIECTRE.

Paznensronmii  KOpmopaTUBHBIE IIGHHOCTM M MHCCHIO  paboTonaTens.
[Tomoraromuii peaqn30BbIBaTh CTPATETHIO KOMIIAHUU Ha PhIHKE TPY/a.
ObecneunBaronnii COOCTBEHHYIO JI€ATEILHOCTD U IEHCTBUS MOYMHEHHBIX MIPH
BO3HUKHOBEHHUU YPE3BBIYANHBIX CUTYyallUd TEXHOTEHHOTO U MPHUPOJHOTO
XapakTepa.

JleMOHCTpUpYIONUH 3HAHUSA M YMEHUS B NMPOPECCUOHATBHOU JESITEIBHOCTH,
oOecrieynBaromue Oe3aBapuiiHyl0 pabOTy INPH HCIOJIHEHUH JOJDKHOCTHBIX
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00s13aHHOCTEHN U COXpAaHEHUS 30POBbSI U KU3HU WICHOB SKHUITaXKa.

YMeomuii  caMOCTOSITENbHO — ONpeNeNiaTh  Lelu  HpoQecCHOHaTbHON
NEeSTeNIbHOCTH U pa3pabaThiBaTh IUIAHBI ISl UX JOCTHIKEHHSI, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh U KOPPEKTUPOBATh MNPO(HECCHOHAIBHYIO JesTeIbHOCTD,
UCIIONIb30BAaTh  pa3pelleHHble 3aKOHOM BCE BO3MOXHBIE pECypchl st
JOCTUKEHUS TIOCTABJICHHBIX LIETIEH.

VYmerommii  3pPEeKTHBHO B3aMMOJEHCTBOBAaTh, NPOAYKTUBHO padoTaTh B
COCTaB€ KMIaKa MOPCKOI'O Cy/IHAa U CYZ0B BHYTPEHHETO BOJHOI'O TPAHCIIOPTA,
C YBOKEHUEM OTHOCSIILIUICS K YYyKOMY TPYAY.

OK 05. OcymiecTBisTh
YCTHYIO ¥ TMHCHhMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit @enepanuun
C y4eTOM OCOOCHHOCTEH
COLIMAJIBHOTO u
KYJIbTYPHOTO KOHTEKCTa

YMmeHus:

— rPaMOTHO HW3JIaraTh CBOW MBICIH |
oopMIIATH JIOKYMEHTBI 1o
npodeccroHanbHOM TeMaTHKe Ha
TOCYJIapCTBEHHOM  SI3bIKE,  HPOSBIATH
TOJIEPAHTHOCTh B pab0ueM KOJUICKTUBE.
3Hanusa:

— 0coOeHHOCTEH COIIMATILHOTO
KYJIbTYPHOT'O KOHTEKCTa,;

— npaBw1  OQOpPMIICHUS JOKYMEHTOB |
MMOCTPOCHHSI YCTHBIX COOOIICHHIMA

u

IIaTpuoTHYeckoe BOCIUTAHUE

Oco3Halmuil  CBOKO  HAIMOHAJIBHYIO, ATHHYECKYI0  MPUHAIJICKHOCTD,
JIEMOHCTPHUPYIOIIUI NPUBEPKEHHOCTh K POJHON KYJIBType, JI000Bb K CBOEMY
Hapozy.

CozHaomuil IpUYacCTHOCTh K MHOTOHAIMOHaIbHOMY Hapony Poccuiickoit
®depnepannn, OTeuecTBy, 0OMIEPOCCUNCKYIO UACHTUYHOCTD.

[IposBnsomuil AEATETPHOE LEHHOCTHOE OTHOIIEHHE K HCTOPHUYECKOMY U
KYJIbTYPHOMY HAcCJIEIMI0 CBOEro M JApPYyrux HaponoB Poccuu, UX TpaaumusM,
Ipa3AHUKaM.

[TposiBnsitoluil yBaskeHHE K COOTEUECTBEHHUKAM, ITPOKUBAIOLINM 32 PyOeKOM,
NONJEPKUBAIOIMI MX IIpaBa, 3alllUTy MX HHTEPECOB B COXPAHEHUU
001IepOCCUIICKON UACHTUYHOCTH.

3HAOINNA HUCTOPUYECKYIO MPaBLy CBOEH BENMKOW PoauHbl, ncTOpHUIO moasura
APKTUYECKUX MOPCKHUX KOHBOEB B roJibl BTOpoii MHUpPOBOM BOMHBI, OTPOMHOTO
BKJIaJla BOCHHBIX M TpaXAaHCKUX MopsikoB B Ilobemy Han ¢ammcTkoit
I'epmanueil. YMeromuii 4TUTh W TMOMHUTH TOABUT COBETCKOTO Hapoaa B
Benukoit OteuecTBEHHOW BOWHE.

Oco3Haromuii  CBOIO  HAIlMOHAJBbHYI, OTHUYECKYIO  MPUHAJIEKHOCTb,
JEMOHCTPHUPYIOLIUN TPUBEPKEHHOCTh K POJHOM KyJIbType, MOPCKUM U
pPEUHBIM TpPAIMLIMAM, BBIOPAaHHOW NpPOQPEcCHH M BBIIOJHEHUIO BOMHCKOTO
JI0JITA.

Bripaxkaromuii roToBHOCTh K 3amute pyoexeit Poccuiickoit ®@enepauuu oT
BHEIIHUX U BHYTPEHHMX IOCATATENIbCTB, a4 TAKXKE 3alIUTE HOBBIX TEPPUTOPHH,
BKJIIOUEHHBIX B cocTaB Poccuu, OT BOEHHOH yrpo3bl, CaHKIMOHHOTO U
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9KOHOMMYECKOTO JIaBJICHHUS.
JAyX0BHO-HpaBCTBEHHOE BOCIIMTAHHE
[TposiBiSItOIIUM  TPUBEPKEHHOCTh TPATUIMOHHBIM JTyXOBHO-HPABCTBEHHBIM
LEHHOCTSAM, KyJIbType HapoioB Poccun ¢ ydéTOM MHUPOBO33PEHYECKOTO,
HaIlMOHAIBHOTO, KOH(ECCHOHATBLHOTO CaMOOIIPEICIICHHS.

[IposBnsromnii  yBa)K€HUE K JKU3HU U JOCTOMHCTBY Ka)KJIOrO 4YEJIOBEKa,
cBoOozIE MHPOBO33PEHUYECKOTO BBIOOpa W caMooIpeeeHus, K
MPEACTABUTENSIM PA3TUYHBIX 3THUYECKUX TPYII, TPAAUIMOHHBIX PETUTHI
HapoaoB Poccun, UX HalMOHAJIBHOMY JIOCTOMHCTBY U PEJIMTHO3HBIM 4yBCTBAM
¢ yu€ToM COOJII0/ICHNSI KOHCTUTYIIMOHHBIX MPaB U CBOOO]T BCEX TPaXK/IaH.
I[lonumarommii ¥ JEATEIbHO  BBIPAKAKOLIMKA  [IOHMMAHUE  LIEHHOCTH
HAIMOHAIBHOTO, MEXPEIUTHO3HOTO COTJIaCHs, CIOCOOHBIM BECTH IUAJIOT C
MU Pa3HBIX HAI[MOHATHHOCTEH M BEPOUCIIOBEAAHMI, HAXOIUTh OOIIHME MU U
YAHUYATh JJIS1 UX JOCTHIKEHUS.

OpueHTHPOBAHHBIN Ha CO3/1aHHE YCTOMYMBOW CEMbHM Ha OCHOBE POCCHHMCKHX
TPAIUIIMOHHBIX CEMEWHBIX IEHHOCTEHW, POXICHUE M BOCHUTAHHUE JETEeH U
MIPUHSTUE POIUTEIIBCKONW OTBETCTBEHHOCTH.

O6nanaromuii copMUPOBAHHBIMHU MPEICTABICHUSIMU O IEHHOCTH M 3HAYCHUH
B OTE€YECTBEHHOM W MHUPOBOW KYJIBTYpE SA3BIKOB M JIMTEPATYPHl HAPOJOB
Poccumn.

Brnaneronuit HaBBIKaMH s dhekTuBHON ajanTaiuu, HaXO0XXIICHUS
HECTAaHJAPTHBIX pEIICHWH, paboThl B KOMaHIE, CaMOOpPraHU3alMH |
CTPECCOYCTOMYMBOCTH.

Bnanerommit HaBbIKaMU s pexTuBHOM aJanTalnm, HaX0KICHUA
HECTAaHJAPTHBIX pelIeHui, 0e3 KOH(IUMKTHOW paboThl B COCTaBe HKHUIaXa,
caMOOpraHU3aIlNH, B3aUMOBBIPYUYKH u CTPECCOYCTOMYHBOCTH,

JOOPO’KENaTENILHOTO OTHOIIEHUS K KOJUIETaM.

JIeMOHCTPHPYIOIIMKM CBOMM IOBEICHHUEM YBEPEHHOCTbh B BBIIIOJIHCHHU 33]ady,
IIOCTaBJICHHBIX MOPCKOM M PEYHOM KOMIIAHMEHW [aXe B CaMbIX CIIOKHBIX
YCIOBUAX. YMEIOIIUNA YTUTh M NPEYMHOXATh JaBHHE MOPCKHE U pPEUYHbBIE
TpaAULUH, YMEIOIINM CIIPABIIATHCS C JIEHBIO, YCTAJIOCThIO, YHBIHUEM.
JcTeTHYeCKOe BOCIIUTAHUE

BeIpaxaromuii IOHMMaHUE HEHHOCTH OTEYECTBEHHOIO U MUPOBOT'O MCKYCCTBA,
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POCCHICKOTO ¥ MUPOBOTO XYI0KECTBEHHOT'O HACJICIUS.

[IposBnsomui BOCIPUUMYHUBOCTE K Pa3HbIM BHJAaM HMCKYCCTBA, IIOHMMAaHHE
SMOLIMOHAIBHOIO BO3JEHCTBUS HCKYCCTBA, €r0 BIMSHUS Ha JAYIIEBHOE
COCTOSIHME U IIOBEJICHUE JIIOACH, YMEIOIIMM KPUTUYECKH OLICHUBATh JTO
BIIUSTHUE.

[IposBnsomMi NOHMMAaHUE XYNOXKECTBEHHOM KYyJIbTYpPbl Kak CpeAcTBa
KOMMYHHMKAIlMM W CAMOBBIPAKCHHMsSI B COBPEMEHHOM OOIIECTBE, 3HAUCHHE
HPaBCTBEHHBIX HOPM, LIEHHOCTEH, TPAJULIUI B HCKYCCTBE.

OpueHTHPOBaHHBIN Ha OCO3HAHHOE TBOPUYECKOE CaMOBBIPAXKEHUE, PEATH3ALUIO
TBOPYECKUX CIIOCOOHOCTEH, Ha 3CTETUYECKOE OOYCTPOMCTBO COOCTBEHHOTO
ObITa, MPOPECCUOHATBHON CPEIbI.

[TposBIAOIMI LEHHOCTHOE OTHOLIEHHWE K KYyJIbTYpe pe4d M KYJIbType
MOBEJICHUS B YCJIOBHUSAX paOOTHI B SKHUIIAXKE U MPH JIUYHOM OOILEHHH CO BCEMHU
YJIeHaMH KUIIaKa, HE3aBUCUMO OT CIIy>)KEOHOTO paHra.

YMEMM OCYIIECTBIIATh INITAHUPOBAHUE CBOETO TOCYTa.

OK 06.
rpak1aHCKO-
MaTpUOTUYECKYIO
MTO3HIIHIO,
JNEMOHCTPUPOBATH
OCO3HAHHOE TIOBEICHHE
Ha OCHOBC
TPaJULIMOHHBIX
0011IeueIOBEUEeCKUX
IICHHOCTEH, B TOM YHCIIC
C YYETOM rapMOHHU3ALNHI
MC)KHAIIMOHAIBHBIX ~ H
MEKPETUTHO3HBIX
OTHOILIEHUH, NPUMEHATH
CTaHIapThI
AHTUKOPPYILIUOHHOTO
IMOBEICHUS

IIposiBnaTh

YMmenus:

— ONUCHIBATH 3HaYUMOCTh cBOEH
CHEIHaIbHOCTH.

3HaHuq:

— 3HAYUMOCTH npodecCuOHATbHON

JCATCIIBHOCTH IT0 CIICHUAJIbHOCTHU

I'paxxnanckoe BocnuTaHue

OCO3HaHHO BBIPAXAIOIIMI CBOIO POCCUMCKYIO TPAXIAHCKYIO MPUHAIICKHOCTD
(MIEHTUIHOCTH ) B MOJIMKYJIBTYPHOM, MHOTOHAIIMOHAJILHOM u
MHOTOKOH(ECCHOHAITBPHOM POCCHICKOM OOIIECTBE, B MUPOBOM COOOIIIECTRE.
CozHaromuil cBO€ €IUHCTBO C HapoAoM Poccum Kak MCTOYHHMKOM BIIACTH U
CyOBEKTOM TBHICSYEIIETHEH POCCHUICKONW TOCYAapCTBEHHOCTH, ¢ Poccuiickum
rOCy/IapCTBOM, OTBETCTBEHHOCTD 3a €r0 PAa3BUTHE B HACTOSAIIEM U OyayIIeM Ha
OCHOBE  HCTOPUYECKOTO  IPOCBEIIECHHUS, POCCHIICKOTO  HAIMOHAIBHOIO
HCTOPUYECKOIO CO3HAHUS.

[TposiBnsitoLIuil Tpa)X/1aHCKO-ATPUOTHYECKYIO TO3UIUIO, TOTOBHOCTD K 3aIlIUTE
Ponunbl, cnocoOHBIH apryMEHTUPOBAHHO OTCTaWBaTh CYBEPEHUTET U
nocTOMHCTBO Hapoaa Poccum m Poccuiickoro rocynapcrBa, COXpaHATb U
3alUIIATh HCTOPUYECKYIO MPaBay.

OpueHTUpOBaHHBIM Ha aKTHUBHOE TPAXIAHCKOE YYacTHE B COLMAJIBHO-
MOJIMTUYECKHUX MPOIeccax Ha OCHOBE YBa)KCHUS 3aKOHA M MPABOIIOPAJIKA, IPaB
¥ CBOOOJI COTpaKIaH.

OCO03HaHHO U JIEATEITHHO BBIPAKAIOIMNA HEMPHUATHE JIFOOOH TUCKPUMHUHAITUH 10
COIIMAIILHBIM,  HAI[MOHAJIbHBIM,  PAcCOBBIM, PEJIUTHO3HBIM  IPHU3HAKaM,
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MIPOSIBJICHUN JKCTPEMHM3Ma, TEppOpU3Ma, KOPPYMIUH, AHTUTOCYJApPCTBEHHOMN
JeSATEeIbHOCTH.

OO06namamuii ONMBITOM TPAXKIAHCKON COIMAIIBHO 3HAYUMOW JEATEIHLHOCTH (B
CTYJEHYECKOM CaMOYTIPaBJICHUH, T0OPOBOTHUECKOM JBUKEHUH,
peANPUHUMATEIBCKON NEeSATEIbHOCTH, JKOJIOTHYECKUX, BOEHHO-
MATPUOTHYECKUX U JIp. 00bETUHEHHSIX, aKIIUIX, IPOTPAMMAX ).
JleMOHCTpHUpYIOMIMI TOTOBHOCTh U CIIOCOOHOCTH BECTH AHAJIOT C JAPYTUMU
JTIOJbMH, JOCTHTaTh B HEM B3aMMOIIOHMMAaHHS, HAXOIWUTh OOIIUE IeNu U
B3aMMOJICHCTBOBATH IS UX JIOCTHKEHUS B IpodecCHOoHaIbHOMU cdepe.
[TposiBnstonnii rpak1aHCKOE OTHOIICHUE K MPOGECCHOHATBHON TSI TEIIBHOCTH,
KaK BO3MOXXHOCTH JIMYHOTO y4acTHsl B  PEHICHUH  OOIIECTBEHHBIX,
roCy/IapCTBEHHBIX M OOIIEHAIIMOHATIBHBIX 3aa4.

Ob6nagarormmii  po(eCCHOHANBHBIMA ~ KaueCTBaAMH, HEOOXOJUMBIMH ISt
JaJTbHEUIIEro pa3BUTUSI MOPCKOM M PEYHOM TPAHCIOPTHOW OTpaciyd BO BCEX
peruonax Poccuiickoit denepanuu.

[TposiBiIsIfOIINI CO3HATEIBLHOE OTHOIICHUE K TOCYAApPCTBEHHOW IMOJUTHUKE IO
JanbHEHIIIEMY MHOIOLIEJIEBOMY pa3BUTUIO ApPKTUKU U CEeBEpPHOr0 MOPCKOTO
MyTH, a TAaK’K€ HOBBIX TEPPUTOPHUH, BKIIOYEHHBIX B cocTaB Poccuu: [JoHenkoit
Haponnoit Pecnybnmku u  XepcoHCKOM 007acTH, MMEIOHNIMX BBIXOA K
A30BCKOMY 1 UepHOMY MOPSIM.

[IposiBasitomniA rpak1aHCKO-MIATPUOTUYECKYIO MMO3UINIO, TOTOBHOCTD K 3aILUTE
PoauHbl  OT BHEMIHUX W  BHYTPEHHUX IOCATaTENbCTB,  CIOCOOHBIN
apryMEHTHPOBAaHHO OTCTAaWBAaTh CYBEPEHHUTET M JIOCTOMHCTBO HapojoB Poccum
u Pocculickoro rocyapcTBa, COXpaHsATh U 3aIUAIIATh HCTOPUYECKYIO MPABYy.
IIaTpuoTHYyeckoe BOCIUTAHHUE

Oco3Halmuil  CBOKO  HAIMOHAJIBHYIO, ATHHYECKYI0  MPUHAIJICKHOCTD,
JEMOHCTPHUPYIOIINIA MPUBEPKEHHOCTh K POJAHON KYIbTYpe, JIIOOOBH K CBOEMY
Hapoay.

CozHaomuil IpUYaCTHOCTh K MHOTOHAIMOHAJIbHOMY Hapony Poccuiickoit
®depnepannn, OTeuecTBy, 00MIEPOCCUUCKYIO UACHTUYHOCTD.

[IposiBnsitominii  1eATeNbHOE IIEHHOCTHOE OTHOILIEHHWE K HCTOPUYECKOMY U
KYJIbTYPHOMY HAcCJIEMIO0 CBOEro M JAPYyrux HaponoB Poccuu, UX TpaauuusM,
Mpa3IHUKaM.
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[TposiBnsitoluil yBaskeHHE K COOTEUECTBEHHUKAM, MTPOKUBAIOLINM 32 PyOeKoM,
NOJJEPKUBAIOIIMKM  HMX TMpaBa, 3allUTy HUX HHTEPECOB B COXPAHEHUH
001IepOCCHIICKON UACHTUYHOCTH.

3HAIOINNA HCTOPUYECKYIO MPaBLy CBOEH BENMKOW PoauHbI, nCTOpHUIO moaBUra
APKTUYECKUX MOPCKHUX KOHBOEB B rojJibl BTOpoii MUpPOBOM BOMHBI, OTPOMHOTO
BKJIaJ]la BOCHHBIX M TpaXIaHCKUX MOpskoB B IloGexy Hanm dQammcTkon
I'epmanueil. YMeromuil 4TUTh W TMOMHHUTH TOJABUT COBETCKOTO HApoaa B
Benukoit OTedyecTBeHHOM BOWHE.

Oco3Haomuii  CBOIO  HAIMOHAIBHYIO, ATHUYECKYIO  IPHUHAMJICKHOCTD,
JEMOHCTPUPYIOLIUN TPUBEPKEHHOCTh K POJHOM KyJIbType, MOPCKUM U
PEYHBIM TpPATUIUSAM, BBIOpAaHHOW MPO(ECCHU U BBHIMOJHEHHIO BOHHCKOTO
JI0JITA.

Bripaxkaromuii roToBHOCTh K 3amute pyoexeit Poccuiickoit ®@enepauuu ot
BHEIIHUX U BHYTPEHHMX IOCATATENIbCTB, a4 TAKXKE 3alIUTE HOBBIX TEPPUTOPHH,
BKJIIOYEHHBIX B cocTtaB Poccum, OT BOEHHOM YIpo3bl, CAHKUIUOHHOTO U
SKOHOMHUYECKOTO JABJICHUSI.

JlyX0BHO-HPpaBCTBEHHOE BOCTIMTAHNUE

[IposiBnsiroInid  PUBEP)KEHHOCTh TPAAUIMOHHBIM JYyXOBHO-HPAaBCTBEHHBIM
LEHHOCTSIM, KYyJIbType HapoJoB Poccum ¢ yd4€ToM MHPOBO33PEHUECKOTO,
HAI[MOHAJILHOTO, KOH()ECCHOHATILHOTO CaMOOIIPEIeTICHUSI.

[IposBnsromnii  yBa)KeHWE K JKU3HU U JOCTOMHCTBY Ka)KJIOrO 4YEJIOBEKa,
cB00OZE  MHpPOBO33pEHYECKOr0  BbIOOpa M CaMOONpENENEHUs, K
MPEACTABUTENSIM PA3IUYHBIX 3THUYECKUX TPYII, TPAAUIMOHHBIX PETUTHI
Hapos10B Poccuu, MX HalMOHAJIBbHOMY JOCTOMHCTBY M PEJIMTHO3HBIM YYBCTBaM
¢ Y4ETOM COOTIOICHHSI KOHCTUTYLIMOHHBIX MPaB U CBOOOJI BCEX TPaXKIaH.
[Tonumarommii ¥ ACATENbHO  BBIPAXKAIONIMKA  MOHUMAaHUE  LEHHOCTH
MEXHAIMOHATBHOTO, MEXKPEITUTHO3HOTO COTIIACHs, CIOCOOHBIN BECTH TUAJIOT C
JIObMHU Pa3HbIX HALMOHAJIBHOCTEH M BEpPOMCIIOBEAAHMM, HAXOAWUTH OOIIHE
LEIU U COTPYIHUYATH ISl UX JOCTHKECHHUSL.

OpHEeHTUPOBAaHHBI Ha CO3/IaHUE YCTOMYMBOW CEMbH Ha OCHOBE POCCHUHCKHUX
TPAJULIMOHHBIX CEMEWHBIX UEHHOCTEH, POXKICHUE M BOCHUTAHHUE JETEH U
MIPUHSATHE POJIUTEIBCKON OTBETCTBEHHOCTH.

Ob6nanaromwmii chOpMUPOBAHHBIMU MPEJCTABICHUSIMU O [IEHHOCTH U 3HAYCHUU
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B OTCUECTBEHHOWM M MHPOBOM KYJbTYpE S3BIKOB M JIUTEPATyphl HApPOIOB
Poccun.

Bnanerommit HaBbIKaMU s exTuBHOM aJanTalnm, HaX0KICHUA
HECTAaHNAPTHBIX pelIeHHi, paboThl B KOMaHAE, CaMOOPTaHWU3AlHH U
CTPECCOYCTOMYMBOCTH.

Brnaneronuit HaBBIKaMH s dhekTuBHON ajanTaiuu, HaXO0XXIICHUS
HECTaHJAPTHBIX pelieHnur, 0e3 KOH(MIUKTHOW pabOThl B COCTaBE DJKHIIAXKa,
caMOOpraHu3alNH, B3aMMOBBIPYUYKHU u CTPECCOYCTOMYMBOCTH,

JOOPO’KENATENILHOTO OTHOIIEHUS K KOJUIETaM.

JIeMOHCTPHPYIOIIMKM CBOMM IOBEICHHUEM YBEPEHHOCTbh B BBIIIOJIHEHHHU 3a]ady,
IIOCTaBJICHHBIX MOPCKOM M PEYHOM KOMIIAHMEHW [aXe B CaMbIX CIIOKHBIX
YCIOBUAX. YMEIOIINNA YTUTh M NPEYMHOXATh JaBHHE MOPCKHE U pPEUYHbBIE
TpaaULUHU, YMEIOIINH CIPABIIATHCS C JIEHBIO, YCTAJIOCThIO, YHBIHUEM.

OK 09. TIlomp30BaThCs

npodeCcCuOHATBHON
JOKYMEHTalUEn Ha
roCy/1apCTBEHHOM u

HHOCTPAaHHOM A3bIKaX

YMmeHnus:
— [HOHHUMATh o0t CMBICII 4ETKO
MIPON3HECEHHBIX BBICKA3bIBAHUN Ha

U3BECTHBIE TeMbl (IpodeccCHOHANbHBIE U
OBITOBBIC), TOHMMATh TEKCThI Ha 0a30BbBIC
npodeccuoHabHbBIC TEMBI,

— y4acTBOBaTh B JIMAJIOTaX Ha 3HAKOMBIC
oOmre u mpodecCHOHATLHBIE TEMBI,

— CTPOMTDH NPOCTHIE BHICKA3bIBaHUS O cebe
u 0 CBOEH npogeccuoHaIbHON
TeSITeTbHOCTH;

— KpaTKo 0OOCHOBBIBATh U OOBSACHATH CBOU
JeicTBUS (TEKYIIUE U TUTAHUPYEMBIE);

— MUCaTh TPOCTHIC CBSI3HBIC COOOIICHUS Ha

3HaKOMbIE WA WHTEPECYIOIIHE
npodeccroHabHBIE TEMBI.

3HaHuA:

— OpaBUJIa  IIOCTPOCHUSA  IPOCTBIX U
CITO’KHBIX TIPETOKEHHH Ha

[Monnmaromwmii mpodecCUOHaIbHBIC HICANBl U IIEHHOCTH, YBaXAIOUIHH TPy,
pe3yJIbTaThl TpyJa, TPYAOBBIC NOCTHIKEHUS POCCHHCKOIO HapoJa, TPYIOBBIE U
npodecCHOHATIbHBIE JOCTIKEHHSI CBOMX 3EMIIIKOB, MX BKJaJ B pa3BUTHE
CBOETO IOCEJICHHUs, Kpasi, CTPaHBI.

VYyacTByOmuii B COLMAIBHO 3HAYUMOM TPYJOBOH U TpodeccCHOHATHLHON
NEeSTeIbHOCTH PAa3HOrO BHJA B CeMbe, 00pa30BaTEJbHOM OpraHu3aluy, Ha
0a3ax MpOU3BOJACTBEHHOM MPAKTUKHU, B CBOCH MECTHOCTH.

Beipakaronuii 0CO3HaHHYIO TOTOBHOCTb K HENPEPHIBHOMY OOpa3OBaHUIO U
camMo00pa30BaHMIO B BEIOpaHHOH cepe npodhecCHOHAIBHON AeITeTbHOCTH.
[Torumaromumii  cnenupuky MpodhecCUOHATBLHO-TPYIOBONH  JIE€ATEIHLHOCTH,
perylIupoBaHusl TPYAOBBIX OTHOIIEHUM, TOTOBBIM YUUTbCA U TPYOUTHCS B
COBPEMEHHOM BBICOKOTEXHOJIOTMYHOM MHpe Ha Oyaro rocypapcrsa M
o01iecTBa.

OpueHTHpPOBaHHBI HAa  OCO3HAHHOE  OCBOEHHE  BBIOpaHHOW  cdepsl
npoeCCUOHATBHON JIEATENPHOCTH € Y4ETOM JIMYHBIX >KM3HEHHBIX IIJIAHOB,
noTpeOHOCTEN CBOEH CeMbH, TOCYIapCTBa M OOIIECTRA.

Ob6nanaronuii chOpMUPOBAHHBIMU MPEACTABICHUSAMHI O 3HAYCHUH M LIEHHOCTH
BBIOpaHHOW Mpodeccuu, MPOSBIAIONUN yBaXEHHE K CBOeH mpodeccuu u
CBOEMY NPO(PECCHOHATBHOMY COOOIIECTBY, MOAIEPKHUBAIOIIUN O3UTUBHBIH
o0pa3 u mpecTHk cBoell mpodeccruu B 0OIIECTRE.
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po¢eCCUOHATBHBIC TEMBI;

— OCHOBHBIE o01eynoTpeOuTeIbHbIC
rnarosiel (ObITOBass M MpodeccuoHanbHas
JIEKCHKA);

— JIEKCUYECKU MUHHUMYM, OTHOCSIIUHCS K
OMMCAaHWIO  TPEIMETOB,  CPEACTB U
MIPOLIECCOB npodeccroHanbHON
NeSATeIbHOCTH;

— 0COOCHHOCTH MPOU3HOIICHUS;

— npaBuia YTEHUSI TEKCTOB
npodeccnoHaNbHOM HANIPaBIEHHOCTH

Paznmenstomuii  KopriopaTUBHBIE LIEHHOCTH M MHCCHIO  paOoTonaTels.
[ToMoraromiuii peannu3oBbIBaTh CTPATErUI0 KOMIIAHUU Ha PhIHKE TPY/Ia.
O6GecneynBaromuii COOCTBEHHYIO JIEATEILHOCTh U ACHCTBUS MOYMHEHHBIX TTPH
BO3HUKHOBEHUHU YPE3BbIUAWHBIX CUTYyallud TEXHOTC€HHOTO W MPHUPOIAHOTO
XapakTepa.

JleMOHCTpHpYIOIUI 3HAHUS M YMEHHS B MPO(PECCHOHATBHON AEATENbHOCTH,
obecrieunBaronye Oe3aBapuilHyI0 paOOTy TpPH HCIOJHEHWW JOKHOCTHBIX
00s13aHHOCTEH M COXpAHEHHUS 30POBbsSI M KU3HU WICHOB SKHITAXKA.

YMeomuii  caMOCTOSITENIbHO — ONpeNeNiaTh  Lelu  HpoQecCHOHaTbHON
NEeSTeNIbHOCTH U pa3pabaThiBaTh IUIAHBI ISl UX JOCTHIKEHHSI, OCYLIECTBIIATD,
KOHTPOJIMPOBATh M KOPPEKTHUPOBATh MPO(ECCHOHATBHYIO JEATeIbHOCTb,
UCIIONIb30BaTh  pa3pelleHHble 3aKOHOM BCE BO3MOXHBIE pECcypechl s
JOCTH>KEHUS TTIOCTABJICHHBIX IIEJICH.

VYmerommii  3pPEeKTUBHO B3aMMOJEHCTBOBAaTh, TNPOAYKTUBHO padoTaTh B
COCTaBe JKHUMaXa MOPCKOTO CyJIHA U CYJI0B BHYTPEHHETO BOAHOTO TPAHCIOPTA,
C YBaOKEHUEM OTHOCSILUNCS K YyKOMY TPYAY.

LleHHOCTH HAYYHOr0 MO3HAHUSA

JlesiTenbHO BbIpaXKarolvii mo3HaBaTeNIbHbIE MHTEPEChl B Pa3HBIX MPEAMETHBIX
obmacTsx ¢ Yy4€TOM CBOMX HWHTEPECOB, CIIOCOOHOCTEW, JAOCTHXKCHHUI,
BBIOPAHHOTO HAIMpaBlIeHUsI MPO(eCCHOHATBFHOTO 00pPa30BaHMS M MIOJTOTOBKH.
OOnanaronuii peJCTaBICHUEM O COBPEMEHHOW Hay4YHOH KapTHHE MHpa,
JNOCTHKEHUSIX HAyKM W TEXHUKH, apryMEHTHPOBAaHHO  BBIPAKAIOIIUN
MOHUMAaHWE 3HAYEHUsI HAYKM M TEXHOJIOTMM Uil pPa3BUTHUS POCCUUCKOTO
oOmiecTBa 1 obecriedeHus ero 6€30MacHOCTH.

JIeMOHCTpUPYIOIIMI  HABBIKM  KPUTUYECKOTO  MBIIUICHUS, OMNPEACIICHUS
JIOCTOBEPHOCTH  Hay4YHOW wuHpOpManmuW, B TOM uyucie B  cdepe
npodecCHOHATBLHON 1eATEIEHOCTH.

VYMeromuii  BeIOMpaTh  CHOCOOBI  pemieHus 3aaad  mpodecCHOoHATbHON

JEATEIIbHOCTU TPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM.
Hcnonp3yromuii COBpEMEHHBIE CPEACTBA MOUCKA, aHAIW3a U MHTEPIPETALNU
uHpopManui, WHOOPMALNMOHHBIE TEXHOJOTUU JUIS BBINOJHEHUS 33134
poQeCCHOHAIBHON JESTEIHHOCTH.
PaszBuBaromuii ¥ NpUMEHSIONIUN

HaBBbIKHU HaGHIO,Z[eHI/I}I, HaKOIIJICHUA U
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cUCTeMaTHu3alu (PAKTOB, OCMBICIEHUSI OIbITA B E€CTECTBEHHOHAYYHOU U
T'YMaHHUTapHOH 001acTsAX MO3HAHMSI, UCCIIE0BATENBCKON U MpoQecCHnOHaIbHON
JIeATEIBbHOCTH.

[IposiBrsiromuii cO3HATENLHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO, KaK
YCJIOBHIO YCTICIITHON MTPO(PECCHOHAITBHON U 00IIIECTBEHHOM JIeATeTLHOCTH.
Hcnonp3yromuii COBpeMEHHbIE CpEACTBA IOMCKA, aHAIM3a W JIOCTYIMHOCTHU
HAyYyHOM W NpakTH4eCKOoW HHGPOpMAlMKU U JIUTEPATypbl, Uil YCHEHIHOTO
BBITIOJTHEHHUS 3a/1a4 PO ECCHOHATBHON S TELHOCTH.

OOGnagaromuii MPEeACTaBICHUEM O COBPEMEHHBIX HAyYHBIX HCCIICTOBAHMSIX,
JOCTH)KEHUSIX HAYKM W TEXHUKH, apPryMEHTHPOBAaHHO  BbIpa)KarolUi
IMOHUMaHUE 3HAYCHUS HAYKM U HAHOTEXHOJOTUM, JJISI Pa3BUTHS POCCUHCKOU
SKOHOMUKH. Hcnonp3yomuii  HOBAaTOPCTBO B npodeCcCHOHATbHON
JIEATEIIbHOCTH.
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buna yueOHoii padoThI O0bem B yacax
O06beM 00pa3oBaTeIbHOM MPOrpaMMbl YUeOHOMH U CUMTILTHHBI 171
B T.4. B (pOpMe NPAKTHYeCKOIl MOATOTOBKH 82
BT. 4.:

TEOpeTUIeCcKoe 00ydeHue 71
MIPaKTUYECKUE 3aHATUS 20
1abopaTOpPHBIE 3aHATHS 62
caMmocTosiTenbHas paboTa

Koncynbranun 4
IIpomeskyTounass arrecranuss B (opme auddepeHIupOBaAHHOIO 6
3a4yeTa M K3aMeHa
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2.2. TeMaTH4ecKMH IJIAH U COJePKAHNE YUEOHOM T CIUNINHBI

Koanbl
KOMIIeTeHIU,
HaunmeHnoBanme Conepxanue yueOHOro Marepuasa u popmMsl OpraHu3anuu (bopmmpoBario
pa3/iesioB M TeM AeATeTbHOCTH 00yYalouXCs Obnem b wacax KOTOPBIX
crnocod0cTByeT
3JIeMEeHT
NMPOrpamMmbl
1 2 3 4
Pazpnen 1. DaekTpuyeckne nenu NOCTOAHHOIO TOKA OK 01, OK 02,
30 OK 03, OK 04,
OK 05, OK 06,
OK 09
Tema 1.1. Coaepxkanue yueOHOro MaTepuajia 4
JuekTpuyeckoe mojae | 1. Dnekrpuueckoe nojie. 3akoH KysoHa. OK 01, OK 02,
2. Hanpsok€HHOCTD, HaNpsDKEHUE, TTOTSHITHAI, SJIEKTPOABIKYIIAS CHJIa OK 03, OK 04,
BAC) 4 OK 05, OK 06,
3. DIEKTpUYECKOE T0JIC B MPOBOJTHHUKAX M TUAJIEKTPUKAX. OK 09
4. KonzeHcaTopsl 1 ux cBoiictBa. CoeMHEHNE KOHEHCATOPOB.
Tema 1.2. OcHoBHble |Conep:kanue yueOHOTro MaTepHuaJa 4 OK 01, OK 02,
3J1eMEHThbI 1. DnexTpuueckuii TOK B IpoBoAHUKAX. CONPOTHUBIICHUE. OK 03, OK 04,
IEKTPHYECKOi Henn |2, DneKTpuuecKas 1erb U ed JIeMEHTHL. 4 OK 05, OK 06,
NMOCTOSIHHOTO TOKA 3. 3akon Owma, /Ixoyns-Jlenna, Kupxroda. OK 09
4. CoeuHeHne pe3ucTOPOB.
B Tom unciie, npakTuyeckux 3aHsatuii no Pazneny 1. 12
[Ipaxtrueckoe 3ansatue Nel. CoequHeHne KOHAEHCATOPOB. PacdeT meneii. 4
[IpakTrueckoe 3anstue No2. Pacyér neneil noCTOSIHHOTO TOKa. 8
B Tom umuciie, 1abopatopHbIx 3aHsaTHii o Pa3zneny 1. 12
JlaGopatopnas pabota Nel. VccrnenoBaHue 37IEeKTpUUYECKUX IIETICH MPH COSAMHEHUH PE3HCTOPOB. 6
OnbITHas mpoBepka 3akoHa Oma
JlaGopatopnas pabora Ne2. MccienoBanue JIMHUHU OCTOSHHOTO TOKA. 6
Pasjen 2. DiekTpoMarHeTusm 4 OK 01, OK 02,
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OK 03, OK 04,
OK 05, OK 06,
OK 09
Tema 2.1. OcHoBHble |Coaep:kaHue Y4eOHOr0 MaTepuaJia 2 OK 01, OK 02,
CBOMCTBA MATHUTHOIr0 |1. XapakTepuCTUKN MarHUTHOTO TTOJIS. OK 03, OK 04,
noJst 2. DJIeKTPOMarHUTHBIE TIOJISL. 2 OK 05, OK 06,
OK 09
Tema 2.2. Coaep:xkanue yueOHOro MaTepuajia 2 OK 01, OK 02,
JuiekTpoMarHuTHasi | 1. 3aKoH 3JE€KTPOMarHUTHOW WHTYKIIUH. OK 03, OK 04,
HHAYKIUASA 2. CaMOWHIYKIMS ¥ B3aMHASI HHTKITHSI. 2 OK 05, OK 06,
OK 09
Pazgen 3. OnHodga3Hble nenu nepeMeHHOro ToKa OK 01, OK 02,
28 OK 03, OK 04,
OK 05, OK 06,
OK 09
Tema 3.1. Coaep:xkanue yueOHOro MaTepuajia 2 OK 01. OK 02
Cunycoupanbunie DJC |1. [lepeMeHHBII TOK U €r0 MOTYYEHHE. OK 03’ OK 0 4'
H TOKH 2. OCHOBHBIEC XapaKTEPUCTUKH IIEPEMEHHOTO TOKA. ’ ’
= 2 OK 05, OK 06,
3. lleiicTByomiee 3HaUCHHE EPEMEHHOTO TOKA. OK 09
4., ®aza, casur ¢a3. BekropHble quarpaMMbl U UX IPUMECHCHHE.
Tema 3.2. Coaepixkanue yueOHOro MaTepuajia 6 OK 01. OK 02
Juexktpuyeckue uenu ¢ | 1. [lens nepeMeHHOT0 TOKa ¢ aKTUBHBIM CONPOTUBIICHUEM. OK 03’ OK 0 4'
AKTHBHBIM H 2. llenb mepeMeHHOT0 TOKa C MHAYKTUBHOCTBIO. 6 OK 0 5’ OK 06,
PeaKTHBHBIM 3. Llenb MepeMEHHOrO TOKA ¢ EMKOCTBIO. OK09
CONPOTHBJIEHHEM
Tema 3.3. Coaep:kaHue y4e0HOT0 MaTepHajia 4 OK 01, OK 02,
HepasserBiaénnas nensb |1. [locienoBaTtenbHOe  COCIMHEHHE  AKTUBHBIX UM PEAKTUBHBIX OK 03, OK 04,
NepeMEeHHOI0 TOKa 2JIeMEHTOB. BekTopHas quarpamma. 4 OK 05, OK 06,
2. Pe3oHaHC HanpspDKEHUSI. OK 09
Tema 3.4. Copep:xanue y4eOHOro MaTepuaJia 4 OK 01, OK 02,
PasperBiaénnas nennb | 1. [TapamiensHoe  coeAMHEHWE  AKTUBHOTO, HWHIYKTUBHOTO | OK 03, OK 04,
NepeMeHHOro ToKa €MKOCTHOTO COIIPOTUBIICHUH. 4 OK 05, OK 06,
2. Pe3oHaHc TOKa. OK 09
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B Tom umuciie, 1aboparopHbix 3anaTuii mo Pasneny 3. 12
Jlaboparopnass pabora Ne3d. HccrmenoBaHuwe Iemud MEPEMEHHOTO TOKa C TOCIEIOBATEIbHBIM 6
COCJIMHEHUEM DJIEMEHTOB.
JlaGopatopnass paGota Ned. HccienoBaHue LeTM MEPEMEHHOTO TOKa C MapajuIeNbHBIM 5
COCJIMHEHUEM DJIEMEHTOB.
Paznen 4. TpéxdasHuble nenu nepeMeHHOro TOKa OK 01, OK 02,
18 OK 03, OK 04,
OK 05, OK 06,
OK 09
Tema 4.1. Coenunenne |Coaep:kaHue yueOHOTo MaTepHuaJia 4 OK 01, OK 02,
odmoTok Tpéxdasubix | 1. ['enepupoBanue Tpéxdaznoit IJ1C OK 03, OK 04,
reHepaTopoB 2. CoenHEeHNE OOMOTOK TEHEPATOPA B «3BE3TYN. 4 OK 05, OK 06,
3. CoenHeHre 0OMOTOK T€HEPAaTOpa B «TPEYTOIbHUKY. OK 09
Tema 4.2. Bkiawudenune |Coaep:kanue ydeOHOro MaTepuasia 4 OK 01, OK 02,
HArpy3KH B 1eNb 1. CoenuHeHne noTpeOuTeENen HEKTPUIECKON SHEPTUH B «3BE3TY». OK 03, OK 04,
Tpéx(a3Horo Troka 2. CoequHeHre  moTpeduTenel  ANEKTpPUYECKOW  DHEpruu B 4 OK 05, OK 06,
«TPEYTOJILHUK. OK 09
B ToMm unciie, npakTHyeckux 3anaTuii mo Pazneay 4. 6
[Tpaktrueckoe 3ansTue Ne3. Pacuét cHuMMETpHUYHBIX 1 HECUMMETPUIHBIX TPEX(Ha3HBIX CETEH. 6
B Tom uunciie, 1adopaTopHbIx 3aHATHI 0 Pa3neny 4. 4
Jlabopartopnast pabora No5. MccnenoBanue TpéxdazHou 1enu Ipu COSTUHEHUN «3BE37101. 2
JlaGopatopnas pabora Ne6. MccnenoBanue TpéxQasHol ey Ipu COSAUHEHHH «TPEYTOIbHUKOMY. 2
Pasnen 5. DiekTpousmMepurtesibHbie NPUOOPHI U U3MEPEHHUS IEKTPHUYECKUX BeJTHYHH OK 01, OK 02,
18 OK 03, OK 04,
OK 05, OK 06,
OK 09
Tema 5.1. Coaep:kaHue y4e0HOT0 MaTepHajia 2 OK 01, OK 02,
ileKTpousMepuTesbHble | 1. TUIIBI U BUIBI DJICKTPOU3MEPHUTEIBHBIX IIPUOOPOB. OK 03, OK 04,
npuodopbI 2. YVCTpOWCTBO W NPUHIUI JCHCTBHS  3JIEKTPOU3MEPHUTEIBHBIX 2 OK 05, OK 06,
pruOOpPOB. OK 09
Tema 5.2. U3mepenue |Coaep:kaHue yueOHOro matepuasa 4 OK 01, OK 02,
3JIEKTPUYeCKHUX BeJu4uH | 1. 3mepeHne critbl TOKa U HapsDKCHMS. 4 OK 03, OK 04,
2. Pacimmpenue npenienoB M3MEpeHus CUJIbl TOKA M HAPSHKCHMUS. OK 05, OK 06,
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3. 3Mepenne 21eKTpUIeCKO MOIITHOCTH M DHEPTHUH. OK 09
4. VI3amepeHue conpoTHBIICHNUS.
Tema 5.3. U3mepenne |Coaep:xaHue yueOHOro Marepuaja 4 OK 01, OK 02,
HEIEKTPHUYECKHUX 1. OcHOBHBIE OHATHS 00 U3MEPEHUHN HETEKTPHUECKUX BEIUYHH. OK 03, OK 04,
BEJIMYHH 2. ITapamMeTpryecKre U TeHepaTOpHbIE Mpeodpa3oBaTel (TaTIHKH). 4 OK 05, OK 06,
3. LludgpoBsle H3MepHTENbHBIE TPHOOPEL. OK 09
B Tom uunciie, 1abopaTopHbIx 3aHATHI 0 Pa3neny 5. 8
Jlaboparopnast pabota No7. [loBepka 371eKTpOM3MEPHUTEIBHBIX TPHOOPOB. 2
JlaGopatopHnas pabota Ne8. M3mepeHne conpoTUBICHUH. 4
Jlaboparopnast pabota Ne9. VMccienoBanue peocTaTHBIX IpeoOpa3zoBaTesci. 2
Pa3neun 6. DiiekTpryeckue MAIIUHBI OK 01, OK 02,
14 OK 03, OK 04,
OK 05, OK 06,
OK 09
Tema 6.1. Conep:xaHue y4eOHOro MaTepuaja 4 OK 01, OK 02,
DIIeKTpHYecKne 1. YcTpoiicTBO M NpUHLMI AEWCTBUSI MAlIMH OCTOSIHHOTO TOKA. OK 03, OK 04,
MAaIIMHbI NOCTOAHHOIO |2, ['eHepaToOphbl MOCTOSTHHOT'O TOKA. 4 OK 05, OK 06,
TOKA 3. DIIEKTPOIBUTATENH MTOCTOSHHOTO TOKA. OK 09
Tema 6.2. Conep:xxaHue y4eOHOro Marepuaja 4
DIIeKTpHYecKHne 1. YcrpoiictBo u HIPUHLINI JefcTBUS ACMHXPOHHBIX OK 01, OK 02,
MAIIMHBI IEPEMEHHOI0 |3JICKTPOIBUTATEIICH. OK 03, OK 04,
TOKa 2. Ilyck u peBepcrpoBaHUE ACHHXPOHHBIX AJIEKTPOJIBUTATEIEH. 4 OK 05, OK 06,
3. YcTpolCTBO M IPUHIIHI JEHCTBUS CHHXPOHHBIX MAIIIHH. OK 09
4. PaboTa CHHXpOHHOTO reHepaTopa Mo/ Harpy3Koi.
Tema 6.3. Coaepixkanue yueOHOro MaTepuajia 4 OK 01, OK 02,
Tpancdopmartopsl 1. Ha3znauenwue, yCTpOWCTBO U MIPUHITUIT JEHCTBUS TpaHChopMaTopa. OK 03, OK 04,
2. TTapaMeTpsl, XapakTepU3yIIre paboTy Tpancdopmaropa. OK 05, OK 06,
3. Pesxumbl paboTsl TpaHcHOpMATOpA. 4 OK 09
4. Tpéxdaszubie TpaHchopMaTOPhI, TPYIIHI COCTUHEHUST 0OMOTOK.
5. ABrotpanchopmaTopsl. CBapouHBIE TPAHCPOPMATOPHIL.
B Tom unciie, 1abopaTtopHbIX 3aHATHII 0 Pa3zneny 6. 2
Jlaboparopnas pabota Nel0. MccnenoBanue dJIeKTPOABUTATENS TOCTOSHHOTO TOKA. 2
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Paznen 7. OCHOBBI 2JIEKTPOHUKH OK 01, OK 02,
47 OK 03, OK 04,
OK 05, OK 06,
OK 09
Tema 7.1. Conep:xxaHue y4eOHOro Marepuaja 4
IHonynpoBoaHuKH 1. DnexTponpoBOAHOCTE MOJYIPOBOJHUKOB. DJIEKTPOHHO-ABIPOYHBIN OK 01, OK 02,
HepexoL. OK 03, OK 04,
4 OK 05, OK 06,
2. [TonynpOBOTHUKOBBIE ~ JTMONBI,  TPAH3UCTOPbBI,  THPUCTOPHI, OK 09
CTAOMJIMTPOHBI.
Tema 7.2. Coaepixkanue yueOHOro MaTepuajia 2
Beimpsamuresn, 1. DnexTpoHHBIE ypaBIsieMble U HEYNIPABIISIEMbIE BBIIPSIMUTEIH. OK 01, OK 02,
Cr/I2:KNBaKOIIM e 2. Ctabunu3aTopbl HAPsDKEHUS U TOKA. OWIBTPBL. OK 03, OK 04,
(GUIALTPHI U 3. IIpeo6pa3oBareny 4acTOTEL. IHBEPTOPEL 2 OK 05, OK 06,
CTA0HIH3aTOPBI 4. ®OTOAIEKTPOHHEIE TPUOOPBL. OK 09
HANPSIKEHUsI
Tema 7.3. Conep:xaHue y4eOHOro MaTrepuaja 2
DJIEeKTPOHHBIE 1. O6mue cBeeHust 00 PTCKTPOHHBIX YCHUITHTEIISX. OK 01, OK 02,
YCWINTEH 2. YCUIUTEIb HANIPSOKEHUS Ha TPAH3UCTOPaX. OK 03, OK 04,
3. Ycunurens MOIIHOCTH. 2 OK 05, OK 06,
4. Ycunurenb NOCTOSHHOTO TOKA. OK 09
5. OOpaTHbIE CBS3M U CTAOMIIN3ALHUS PEKUMOB pabOTHI.
Tema 7.4. Coaep:xkanue yueOHOro MaTepuajia 2 OK 01, OK 02,
DJIeKTPOHHbIE 1. OGmme cBeneHust 00 SIECKTPOHHBIX TEHEPATOPAX. OK 03, OK 04,
reHepaTopbl 2. TeHepaTophl CUHYCOMIANBHBIX U UMITYJIbCHBIX KOJIEOaHUIA. 2 OK 05, OK 06,
OK 09
Tema 7.5. Coaepxkanue yueOHOro MaTepuajia 2 OK 01, OK 02,
3amura 371eKkTpOHHBbIX | 1. 3ammTa 3JIeKTPOHHBIX YCTPOUCTB. OK 03, OK 04,
yCTpOiicTB 2 OK 05, OK 06,
OK 09
Tema 7.6. Copep:xanue y4eOHOro MaTepuaJia 1 OK 01, OK 02,
HNHTerpajabHble 1. O6mee cBenenus 06 1.M.C. OK 03, OK 04,
mukpocxembl (M.M.C) u | 2. Knaccudukanus u Texauka npousBoactsa 1.M.C. 1 OK 05, OK 06,
MHKponpouneccopuas |3, MuKpompoleccopHasi TEXHHKA U e IPUMEHEHHE Ha CY/IaXx. OK 09
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TeXHHKA |

B ToM 4nciie, npakTH4ecKux 3aHaTuii no Pazneay 7. 2

[Tpaktrueckoe 3anstue Ned. M3yueHue ycTpolcTBa 3JIeKTpOHHOTO ocimiorpada. Mcnonb3oBanue OK 01, OK 02,

ocruorpada it BU3yajabHOT0 HaOMIOIEHUS U U3MEPEHUS SJCKTPUUECKUX CUTHAJIOB. 2 OK 03, OK 04,
OK 05, OK 06,

OK 09

B Tom umuciie, 1abopaTopHbIX 3aHsaTHI o Pa3neny 7. 24 OK 01, OK 02,

Jlaboparopnast pabora Nell. MccnenoBanne paboThl TPAaH3UCTOPA B CXEME C OOIIUM SMUTTEPOM. 4 OK 03, OK 04,

JlabopatopHast pabora Nel2. VccienoBaHue OIHO- M JABYXITONYIICPHOJHOTO BBITPSIMHUTEIS, 4 OK 05, OK 06,

Jlaboparopnast pabora Nel3. VccnenoBanue paboThl CTAOMIM3aTOPOB. 4 OK 09

JlaGopatopnas pabora Nel4. MccnenoBanue pabOThl 2JIEKTPOHHBIX YCUIIUTEIICH. 4

Jlaboparopnas pabota Nel5. MccnenoBanue pabOThI ONEPAIIOHHBIX YCUITUTEINEH. 4

JlaGopatopHnas paborta Nel6. MccnenoBanue paboTel MyJIbTUBHOpATOpA. 2

Jlaboparopnast pabora Nel7. MccnenoBanue paboThl TpUTTEpA. 2

CamocrosiTesibHas pabora o0y4yarommxcs no Pasneny 7.

CocTraBiieHre KOHCIIEKTa 110 TeEMaM:

1. Crabunu3aTopsl HANPSHKEHUS U TOKA. OK 01, OK 02,

2. DNEKTPUIECKHE CXEMBI OTHO(A3HBIX BHIMPSIMHUTEIICH. OK 03, OK 04,

3. DneKkTpuuecKue cXembl TpeX(a3HbIX BRITPSIMUTEIICH. 8 OK 05, OK 06,

4. JIByXTaKkTHbBIC BBIIPSIMUTEIIH. OK 09

5. IlpuMeHeHue BBINIPSIMUTEIIECH B TEXHUKE.

6. BHenIHue XapakTeprUCTUKU BBIIPSIMUTEICH.

KoncyabTanuu 4

IIpoMeskyTOUHasI aTTeCTALUS 6

Bcero: 171
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3. YCJIOBUSA PEAJIU3AIIMU TPOTPAMMBI YYUEBHOM TV CHUIIIMHBI

3.1. [Jas peanu3anmuM NPOrpaMMbl Y4YeOHOH JMCHMIUIMHBI [JOJKHBI OBITH
NpeaycMOTPeHbI cJieAyolue creluaJbHble NOMelleHUs:

VYuebnas aynutopus: kabuner Ne207  Jlaboparopus «Duzuka». Kabuner
«DIEeKTPOTEXHUKA U 3NIeKTpoHKKa. O611e00pazoBaTeNbHbIE TUCHUTIINHBI», OCHAIIEHHAS !

- obopynoBanueM: KoMruiekT yueOHOM MeOenu (CTOMBI, CTYbs, TOCKA);

- TEXHUYECKUMHU U HAaIJISJIHbIE CPECTBAMU OO0YUYEHHsI: KOMIIBIOTEP B cOOpE (CUCTEMHBIM
omok (Intel Celeron 3 GHz, 1 Gb), monurop Philips 193 XK, kmaBuatypa, mbiiip) - 1 mrT.,
npunTep Jazepusidi HP 1102 - 1 mr., TeneBuzop Samsung 20" DJIT - 1 mT., JokanmbHas
KOMIIBIOTEpPHAsl CE€Th, KOAOCKOI; AmmapaT NPOEKIMOHHBIM YHUBEPCAJIBHBI C ONTHYECKON
ckambeit ®OC-67; Buneodunsmer; Mukpokanbkymstop; [Inakarsr; Kogorpamwmer, [Tpubop ans
U3y4EHUS  Ta30BBIX  3aKOHOB; l'azoBbli1  TepmoMeETp; Manomerp; Tepmomerp
neMoHcTpaimoHHbIi; KonaeHcanuoHuslid rurpometp; Ilcuxpomerp snekTponHsiii; Hacoc
Komosckoro; Becwl ¢ paznoBecom; Mukpomerp; Lltanrennupkyns; Ha6op rups; [pubop mis
ompeneneHus JuHeHHOTo pacmupenus; [lapooOpaszoBarenb; DnekTporuiuTka; MeTp y4eOHBIN;
Awmnepmerp; Bonermerp; HabGop xonnencaropos; Pesucrop (1,5-2 Owm); Brikmouarensb
nByxmnoitocHbd; Habop mpoBonoB; Mcrounnk nurtanus, Peoxopm; HaGop mo snexkTpudecTy;
[Tpubop ans ompeneneHus: TemreparypHoro kosg¢uienta JauHeiiHoro pacmmpenus; Habop
XHMHYECKOW TOCybl; ['allbBaHOMETp NEMOHCTPAlMOHHBIN; BOJbTMETp NEMOHCTPALIMOHHBIN;
Habop momynpoBoauukos; Ammeponbt™eTp ABO; IlnactuHka ¢ mapajienbHbIMH TpaHIMH;
Pemerka mudpaxmuonnas; [Ipobop mns onmpeneneHus IIUHBI CBETOBOW BOJIHBI; Habop nuH3;
Muxkpoamnepmerp; Habop s u3ydeHHMs 3aKOHOB OCBelIeHHOCTH; Habop crekTpaabHBIX
TpyOOK; BrImpssMuTenb BHICOKOBOIBTHBIN; Beimpsimutens (4 — 12B)

- JIMIICH3UOHHBIM NporpaMMHbIM obecrieuenueM: Microsoft Windows XP Professional
(xouTpakT Ne323/08 or 22.12.2008 r. WII Kabakos E.JI.); Kaspersky Endpoint Security
(xouTpakT Ne311/2015 ot 14.12.2015); Libre Office (texcroBbiit penakrop Writer, pemakrop
tabaur; Calc, pemakTop mnpeseHTanuii IMpress u mpouee) (pacmpocTpaHseTcss CBOOOIHO,
munersuss GNU  LGPL  v3+, The Document Foundation); PDF-XChange Viewer
(pacmpoctpansieTcs 6ecrutatho, Freeware, nmuniensuss EULA V1-7.X., Tracker Software Products
Ltd); AIMP (pacmpocrpansiercs OecruiaTHo, Freeware ajisi JOMamrHero ¥ KOMMEPUYECKOTO
ucrnonp3oBanus, Artem Izmaylov); XnView (pacmpocrtpansercst OecruiaTtHo, Freeware s
YacCTHOTO HEKOMMEpPYEeCKOro MM oOpa3oBaTelibHOro Hcmonb3oBanus, XnSoft); Media Player
Classic - Home Cinema (pacnpoctpansiercst cBoooano, nutensusst GNU GPL, MPC-HC Team);
Mozilla Firefox (pactpoctpansiercs cBo6oaHo, nuren3ust Mozilla Public License u GNU GPL,
Mozilla Corporation); 7-zip (pacmpoctpansiercss cBoboxno, smieHsus GNU LGPL,
npaBooOisiaaarens lgor Pavlov)); Adobe Flash Player (pactipoctpansiercss ¢cBoOOIHO, JTHIICH3HS
ADOBE PCSLA, npasoo6namarens Adobe Systems Inc.).

VYuebnas aynmutopuss kaOuHer Ne220 Crymuss HMH(DOPMAIMOHHBIX — PECypCOB
JlaGopatopusi, kabunet «MHpOpMaIMOHHBIE TEXHOJIOTUU B TPOPECCHOHATBHON NEITEITHHOCTH.
Kabuner «WHOCTpaHHBI s3bIK (MMHTadOHHBI). OO0meoOpa3oBaTebHBIE JAUCIUTIIHHBD),
OCHaIIEHHAas:

- 00opynoBaHMEM: KOMIUIEKT y4eOHOU MeOenu (KOMIbIOTEPHBIE U YUEHUYECKHE CTOJIB,
CTYJIbsI, TOCKA),

- TEXHHYECKHMH CPEJCTBaMH OOy4YeHHs: KOMIbIOTep B cOope (cucremHubiid 6mok (Intel
Celeron 2,5 GHz, 1 Gb), mouurop Samsung 152v XK, kmaBumatypa, Mbimb) — 15 mT.,
KoMmmbioTep B coope (cuctemusiii 6510k (Intel Core 2 Duo 2,2 GHz, 1,5 Gb), monutop Benq XK,
KJIaBHATypa, MbIIIb) — | MT., MyJIbTUMEANIHBIN TTpoekTop Benq — 1 mT., 3xpaH HacTeHHBINH — 1
IIT., KOJIOHKK — | IIT., JIOKaJIbHAs KOMIBbIOTEpHasl CeTb, KOMMYyTaTop — | IUT, NMEpeHOCHBIE
HayIIHUKY — 161T.;

- JIMIIEH3UOHHBIM MTPOrPAaMMHBIM 00eCTIeUeHUEeM:
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Microsoft Windows XP Professional (koutpakt Ne323/08 ot 22.12.2008 r. UIT Kabakos E.JI.);
Kaspersky Endpoint Security (koutpakt Ne311/2015 ot 14.12.2015); Libre Office (TexcToBbrii
pemakrop Writer, pemaktop Ttabmuir Calc, pemakrop mnpesentanmii Impress u mpouee)
(pactpoctpansiercsi ceodonHo, munensuss GNU LGPL v3+, The Document Foundation) — 16
ITK; Microsoft Office 2010 Professional Plus B coctase TekcroBoro pegaktopa Word, pegakropa
tabmui, Excel, pemakropa mpesenranmii Power Point, CYBJl Access u mnpouee (KoHTpakt
Ne404/10 ot 21.12.2010 r. 3AO0 «CodtJlaiin Tpeiin») — 1 TIK; PDF-XChange Viewer
(pacnpoctpansiercs 6ecruiatHo, Freeware, nmunensuss EULA V1-7.x., Tracker Software Products
Ltd); AIMP (pacnpoctpansiercs OecrmaTHo, Freeware st goMamHero M KOMMEPYECKOTO
ucnons3oBanus, Artem Izmaylov); XnView (pacmpoctpansiercs OecruiatHo, Freeware s
YaCTHOTO HEKOMMEPYECKOTO WJIM 00pa3oBaTeIbHOTO HCIONb30BaHus, XnSoft); Media Player
Classic - Home Cinema (pacnpoctpansiercsi cBoooano, ymiensuss GNU GPL, MPC-HC Team);
Mozilla Firefox (pacmipoctpansiercs cso6oaHo, murensust Mozilla Public License 1 GNU GPL,
Mozilla Corporation); 7-zip (pacmpoctpansercs cBobonHo, muuen3us GNU LGPL,
npaBooOagarens lgor Pavlov)); Adobe Flash Player (pacmipoctpansiercss ¢cBOOOIHO, THIICH3HS
ADOBE.

Kabuner 102-a JlaGopartopusi «DJEKTPOHHKA M DJIEKTPOTEXHHKA. IJICKTPOHHAS
TEXHHMKa», OCHAIIEHHAsl B COOTBETCTBUU C M. 6.1.2.1. mporpaMMbl MOATOTOBKM CHELMAIUCTOB
cpemHero 3BeHa mo crnenuaibHocTH 26.02.06 «Dkcmyaramust Cy10BOro 3JIeKTpoo0opya0BaHUS
U CPEJICTB aBTOMATHUKHUY.

Kabuner Nell5 «DnekrporexHuueckas mabopatopus Ne 2: «DIeKTpOTEXHHKA.
DNEKTPOTEXHUKA M DJEKTPOHUKA. DIEKTPOHHAS TEXHUKA». DJIEKTPOMOHTAaXKHAs MacTepcKas,
OCHaIIEHHAas B COOTBETCTBUM C M. 6.1.2.1. mporpaMmbl MOATOTOBKH CHEHHAIUCTOB CPEIHETO
3BeHa 1o crernuanbHocT 26.02.06 «Dkcmmyaraius cyaoBOro 3JIeKTPOOOOPYAOBaHUS U CPENICTB
ABTOMATUKH».

3.2. UnopmannonHoe odecnevyeHne peaasu3amun NporpaMmmbl

Jns  peanuzanuy TporpaMMmMbl B OMOnIMOTeYHOM (OHIAE MMEIOTCS IIeYaTHble U
3JIEKTPOHHBIE 00pa3oBaTeNbHbIE U HH()OPMALIMOHHBIE PECYPCHI, B TOM YHCIIE PEKOMEH/I0BaHHBIE
OYMO, nans wucnoib3oBaHus B oOpasoBarenbHOM —mpouecce. llpu  dopmupoBanun
OouOimoreyHoro (GoHAA YYTCHBl UW3JaHMs, TMPETyCMOTPEHHBIE TMPUMEPHOH OCHOBHOM
oOpa3oBaTenbHON mporpaMMoii mo crnemuanbHOocTH — 26.02.06 «OxcrutyaTamusi CyaoBOTO
3J1EKTPOOOOPYIOBaHUS U CPEACTB AaBTOMATHUKUY.

3.2.1. OcHOBHBIE TeYATHLIE U3aHUS

1. DnekTpoTeXHWKA W DJEKTPOHUKA : YYCOHHWK I CTYH. YUPEKIACHUH cpen. mpod.
oopazoBanuss / b.W.[letnenko, FO.M.MubkoB, A.B.KpameHHHKOB W Jp.; TOA pen.
b.N.ITetnenko-5-¢ u3x., crep. — M : U3narensckuii eHTp «Akamemusi», 2009. - 320 c.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH

1. DnekTporexuuka © dnekTpoHnka B 3 T. Tom 3. OCHOBBI SJIEKTPOHUKH |
DIIEKTPUYECKUE W3MEPEHUS : YYEOHMK U TMPAKTUKyM JJs CpPEIHEero MpoQecCHOHATHHOTO
obpazoBanus / O. B. Ky3nenos, E. A. Kynmukoga, I1I. C. Kyneruacos, B. I1. JIyaun ; mon oOmeit

penakmueii B. I1. Jlyauna. — 2-e u3n., mepepab. u mon. — Mocksa : M3narensctBo HOpaiiT,
2021. — 234 ¢. — (IlpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-03756-2. — Tekcr :
NeKTpoHHBIH  //  OOpazoBarenbHas  1iatgopma  FOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/472745

3.3. Opranu3anusi 06pa3oBaTeILHOIO Mpoiuecca

3.3.1. TpeOoBaHMsl K YCJIOBHUSAM MPOBeAeHNs] Y4eOHbIX 3aHATHI

VY4uebHas AMCUMIUIMHA C IENbI0 00ECIeYeHns AOCTYIMHOCTH OOpa3oBaHUs, MOBBIIICHUS
€ro KadyecTtBa MpPU HEOOXOAMMOCTH MOXET OBbITh peaii30BaHa C MPUMEHEHHUEM TEXHOJIOTUM
JTUCTAHIIMOHHOTO, 3JIEKTPOHHOTO U CMEIIAaHHOTO 00Y4EHUsI.

DOnekTpoHHOe  O0y4eHHMe M JUCTaHIIMOHHBIE  00pa3oBaTelbHBbIE  TEXHOJOTHU


https://urait.ru/bcode/472745
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UCIIONIB3YIOTCS JIJIS:

— OpPraHU3aLUU CaMOCTOATENbHOIM paboThl o0yyaromuxcs (IpeaoCTaBICHUE MaTepHUajIoB
B 3JICKTPOHHOHM (hopMe Ui CaMONOATOTOBKH; OOECIEUYEeHUE MOJITOTOBKH K MPAKTUYECKUM H
71a00paTOPHBIM 3aHATHUSAM, OPraHU3ALNS BO3MOKHOCTH CAMOTECTUPOBAHUS U JIP.);

— IIPOBEICHUSI KOHCYJbTAIMH C MCIOJB30BAaHUEM PA3UYHBIX CPEJICTB  OHJIANH-
B3aUMOJICHCTBUA (HampuMmep, BeOMHApPOB, (OPYMOB, YAaTOB) B 3JIEKTPOHHO-MH(DOPMAITMOHHON
obpasoBarenbHo cpeae Kotnacckoro punmana ®I'BOY BO «'VMP® umenn agmupana C.O.
MakapoBay M C IPUMEHEHHEM JpYTUX IUIaT(GOopM U CEPBHCOB Ui OpraHU3allMM OHJIAWH-
o0yJeHUs;

— OpPraHU3aLUH TEKYILETro U MPOMEXKYTOUHOTO KOHTPOJISE 00yJaromuXcs U JIp.

CMmemanHOe 00y4YeHHE Peann3yeTcst TOCPEICTBOM:

— OpraHu3allid  COYETaHHUs ayJuTOpHOM paboTel ¢ paboTOi B  DJIEKTPOHHO-
uHpOopMalMOHHON oOpa3oBarenbHOi cpene Kormacckoro ¢ummana ®I'BOY BO «'YMP®D
uMmenn aamupana C.O. MakapoBa» M ¢ NPUMEHEHHEM APYTHX IUIATGOPM U CEPBHCOB IS
OpraHu3aly OHJIAIH-00yYeHMS;

— PETyJIIPHOTO B3aUMOJICHCTBUS MpEroaaBareis ¢ 00ydaloUMMUCS C HCIOJIb30BAHUEM
TEXHOJIOTHIl 3JIEKTPOHHOTO U JUCTAHLIHOHHOTO 00yUEHUs;

— OpraHM3alUU TPYNIOBOKH YUeOHON MAEATENbHOCTH OOYYaloUIMXCs B 3JICKTPOHHO-
uHpopMalMOHHON oOpa3oBarenbHOi cpene Kormacckoro ¢ummana ®I'BOY BO «'YMP®D
uMmenn aamupana C.O. MakapoBa» WM ¢ NMPUMEHEHHEM APYTHX IUIaTGOpM M CEPBUCOB IS
OpraHu3alluy OHJIAH-00yUeHUSL.

OCHOBHBIMU CpEICTBAMH, HCIIOJIIB3YEMBIMH JJI pealu3alliil JaHHBIX TEXHOJIOTHUH,
SIBIISIFOTCS: CHCTEMBI JUCTAHIIMOHHOTO OOYUYEHHsI, CUCTEMbl OpraHU3allid BUCOKOH(EPEHIIHH,
3EKTPOHHO-OMOINOTEYHbIE CUCTEMBI, 00pa30BaTeNbHbIE CAUTHI U MOPTAJIbl, COIIMAIbHBIE CETU U
MECEHKEPHI U T.JI.

3.3.2. TpeOoBaHMsl K YCJIOBUAM KOHCYJIbTAMOHHOW MOMOIIH 00YyYAIO UM CS

@®opMbI TPOBEACHUS KOHCYJIBTAIMA: TPYNIIOBBIE M UHANBHIyalIbHbIE.

3.3.3. TpeOoBaHusi K YCJOBUSIM OPraHM3allUd BHEAYAUTOPHON JAeSITEJbHOCTH
00y4YarIMuXCcs

Peanuzarust yaeOHOM AUCITUTUIMHBI 00€CTIEUNBACTCS JOCTYIIOM Ka)J0T0 00y4aroImmerocs
K 3JIEKTPOHHO-MH(POPMALMOHHOM oOpazoBarenbHOl cpeae Kormacckoro ¢uimana ®I'BOY BO
«T'YMP® umenu aamupana C.O. MakapoBa» u O0ubamorednomy (OHIY, YKOMIUIEKTOBAHHOMY
NCYATHBIMH U AJIEKTPOHHBIMH YU€OHBIMH U3/IaHHUSIMU.

Bo Bpems camocTosITeNIbHON MOATOTOBKU OOydaromuecs o0ecrnednBaroTCcsl TOCTYIOM K
cetu MHTepHer.

Jloctynm K 3JIEKTpOHHO-MH(MOpPMAIMOHHOW oOpa3oBaTenbHOM cpene KoTmacckoro
¢mwmana ®I'BOY BO «'YMP® umenu agmupana C.O. MakapoBa» u 6ubnuoreyHomy (oHIy,
BO3MOXKEH C JII0OOT0 KOMIIbIOTEepa, MOAKIYEHHOro K cetu Wurepner. Jlns nmoctyma K
yKa3aHHBIM pecypcam Ha Teppuropun Kotnacckoro ¢unmmana ®I'bOY BO «'YMP® umenu
agmupaiia C.0. MaxkapoBay oOydJaroniuecss MOTyT OECIIaTHO BOCIIOJIb30BAThCS KOMITBIOTEPAMH,
YCTAHOBJICHHBIMH B OMOIMOTEKE UM KOMIBIOTEPHBIMH KJIaccaMu (BO BHEYyYeOHOE BpeMs).

3.4. KaapoBoe obecnneueHue 00pa3oBaTeIbHOr0 Mpouecca

KBanudukamuss mnemarorndecknx pabotHukoB Kotmacckoro ¢ummana OI'BOY BO
«'YMP® umenu anmupana C.O. MakapoBay, y4acTBYIOLIMX B pealu3aluu 00pa3oBaTeIbHOM
IpOrpaMMBbl, a TaKXKe JIUI, MPUBJICKAEMbIX K pealu3alid 00pa30BaTeIbHOW MPOrpaMMbl Ha
JPYTUX YCIOBUSX, B TOM YHCJIE U3 YUCla pyKoBoauTenei u paborHukos Kotnacckoro ¢unmana
OI'bOY BO «I'YMP® umenu anmupana C.O. MakapoBa» M HHBIX OpraHu3alui, TOJHKHA
OTBE€YaTh  KBAIM(PHUKALIMOHHBIM  TpeOOBAaHUSAM,  yKa3aHHBIM B  KBaJU(HUKAIIMOHHBIX
CIIpaBOYHMKAX, U B mpodeccuoHambHoM cranaapre 17.070 «HCmekTop rocymapcTBEHHOTO
IIOPTOBOTO KOHTpoJs». Ilemarormueckue paOOTHUKHM, TMPHUBICKAEMBIE K pean3aluu
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MoJTy4aTh JOTIOJHUTEIBRHOE TMPOQECCHOHAIBHOE 00pa3oBaHUE

IporpaMMam MOBBIIIEHHS KBaTU(UKaK He pexe | pasza B 3 rofa.

o

4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHMUSI
YYEBHOM JUCLHUILINHEI

Pe3yabTarnl 00yyeHus

Kpurepum ouenkn

MeToanbI OlIEHKH

3HaTh:

— OCHOBHBIC pas3ensl
3IIEKTPOTEXHUKU U AIIEKTPOHUKH;
— TOPSAOK MIPOBECHUS

3JIEKTPUYECKUX U3MEPEHHUI;
— JJIEKTPOU3MEPUTEIBbHBIE
npudopHl, B TOM
MUKPOIIPOLIECCOPHBIE
U3MEPUTENbHBIE PUOOPHI;
— aKTyaJIbHBIA TPO(EeCCHOHATBLHBII
U COLHUAIbHBII  KOHTEKCT, B
KOTOPOM TMPUXOAUTCS paboTaTh H
KUTh;

qHuCIIC

— OCHOBHBIC HCTOYHHUKHN
uHpOpMALlUM U PECypChl Ui
pemieHus 3amady W mpodiieM B
npohecCHOHATEHOM u/unm

COLIMAJIBHOM KOHTEKCTE;
— QJITOPUTMBI BBIIIOJHEHHUS padoT B

npo(ecCHOHATLHOM U CMEKHBIX
o0nacTix;
— METO/IbI paboThI B
npo(ecCHOHATLHOM U CMEKHBIX
chepax;

— CTPYKTYpY IUIaHA JUIsl pELICHUS
3az1ay;

— NIOPSIIOK ~ OLEHKU  PE3yJIbTaTOB
pereHus 3aaa4 npopeccuoHaIbHON
JESTEIIBHOCTH;

— HOMEHKJIATYypy
UH(OPMAIMOHHBIX HUCTOYHUKOB,
MPUMEHSIEMbIX B
npohecCHOHATLHON IS TEIILHOCTH;
— NPUEMBI CTPYKTYpUPOBAHHUS
nHpopmanuu;

— hopmat oopmienus
pE3yNIbTAaTOB MOMCKA WH(OPMAIINK;
— coJiep)KaHue aAKTyaJIbHOM
HOPMaTHUBHO-TIPAaBOBOM
JIOKYMEHTAIUH;

— COBPEMEHHYIO Hay4YHYIO u
poeCCHOHATBHYIO
TEPMHHOJIOTHIO;

— BO3MOXHbIE TpPaeKTOpUU

- JIEMOHCTpalusi 3HaHUU
OCHOBHBIX pas3nenon
ANEKTPOTEXHUKHU u
AEKTPOHUKHU;

- JIEMOHCTpalusi 3HaHUU
nopsIKa MIPOBEICHUS
JNEKTPUYECKUX U3MEPEHUN;

- JIECMOHCTpalusi 3HaHUU
3IEKTPOU3MEPUTETBHBIX
nmpuOOpOB, B TOM YHCIE
MHUKPONPOLIECCOPHBIX
M3MEpUTENbHBIX TPHOOPOB;

- AKTyaJIbHOCTh
po¢eCCUOHATBHOTO "
COLIMAIBHOTO KOHTEKCTa, B
KOTOpOM MPUXOAUTCS
paboTtath KUTh,
ompejenseTrcss  TOYHO U
MOHSATHA,

- OCHOBHbIE  HCTOYHUKHU
nH(OPMALIUK U PECYPCHI IS
perieHus 3a1ad 1 mpoljemM B
npodeccnoHaTbHOM — W/WiH
COLIMAJIbHOM KOHTEKCTE
MPaBUIILHO OTIPEIEIISIOTCS;

- JIEMOHCTPUPYIOTCS 3HAHUS

u

AJITOPUTMOB JJIA
BBITIOJTHCHUS pabor B
npodeccroHabHOM u

CMEXKHBIX 00/1aCTsIX;

- JIEMOHCTPUPYIOTCS 3HAHUS
METOIOB paboTsl B
npodeccroHabHOM u
CMEXHBIX chepax;

- CTpyKTypa IUIaHa
pelIeHns 3a/1a4 MOHATHA;
- OIICHKa  PEe3yJbTaToOB
pelieHus 3agau
npodeccrnoHabHOM
NEeSITeIbHOCTH TPOBOJUTCS B
COOTBETCTBUH c
YCTaHOBJICHHBIM MOPSIKOM;

- JIEMOHCTpalusi 3HaHUU
HOMEHKJIATyphl
MH(OPMALMOHHBIX

IS

Texkymuii  KOHTpPOJIb B
dhopme 9KCIIEPTHOTO
HaONMIOIEHUsT ¥ OICHKH
pEe3yNbTaTOB  JIOCTHKEHHUS
KOMITETEHIINH Ha Y4eOHBIX
3aHSITHSIX.
IIpomexyTOUHBIN
aTTectamus B popme:

- muddepeHIUPOBAHHBIN
3a4€ET,

- DK3aMeH
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MpOoQECCHOHAIIBHOTO PAa3BUTHS H
camMo00pa3zoBaHus;

— MICUXOJIOTUYECKHE OCHOBBI
JeSITeTbHOCTH KOJIJICKTHBA,
MICUXOJIOTHYECKUE 0COOCHHOCTH
JMYHOCTH;

— OCHOBBI IIPOCKTHOMN
JESITEIIbHOCTH;

— OCOOEHHOCTM  COLMAIBHOIO |
KYJIBTYPHOTO KOHTEKCTA;

— TIpaBHWJIa odopmITeHUS

JOKYMEHTOB M TIOCTPOEHUSI YCTHBIX
COOOIIIEHHI;

— CYIIHOCTb rpaXKIaHCKO-
MaTpUOTUYECKOMN MTO3HIINH,
00111e4eI0BEUECKHUX LIEHHOCTEH;

— 3HaYUMOCTh TPOo(dheCcCHOHATHLHOM
JEeSTENIbHOCTH 110 CIEeMaTbHOCTH;
— MpaBuJIa MOCTPOSHUS MPOCTHIX H
CII0KHBIX IIPEIIOKECHU N Ha
poQeCCHOHAIbHBIC TEMBI;

— OCHOBHBIE
o0IIeYTOTPEOUTENbHBIE  TJIArOJIbI
(6piToBast u  mpodeccruoHaTbHAS
JIEKCUKA);

— JIEKCUYECKUI MHHUMYM,
OTHOCSIIINNICS K ONMCAHUIO
MPEIMETOB, CPEICTB U TPOIECCOB
npodeccuoHaNbHOM e TEIbHOCTH;
— 0COOCHHOCTH TPOU3HOIICHUS;

— npaBuiIa YTEHUS TEKCTOB
npodeCcCHOHATbHON
HATPABIEHHOCTH

UCTOYHHUKOB, TPUMEHSIEMBIX
B npogeccuoHaTbHON
NeSTENbHOCTH;

- JIEMOHCTpalusi 3HaHUU
NpUEMOB CTPYKTYPUPOBAHUS
uH(pOpMaINH;

- JIECMOHCTpalusi  3HaHUU
¢dopmara oopmieHus
pe3yabTaToB MIOUCKa
uH(pOpMaINH;

- COAEp)KaHUE AaKTyaJbHOU
HOPMAaTUBHO-IIPABOBOU
JNOKYMEHTAIUU TTOHATHO;

- 3HA4YCHUS COBPEMEHHOM
HAay4YHOH u
npodeccroHanpHas

TEPMUHOJIOTHH  TIOHSTHBI
MOTYT OBITh OOBSICHEHHBI,
- BO3MOXKHBIC TpPaeKTOPUHU

n

po¢eCcCOHATBLHOTO
pa3BUTHSA u
camMoo0pazoBaHus
ONPENEINSIOTCS. NPaBHIBHO U
IIOHSATHBI;

- JIEMOHCTPUPYIOTCSI 3HaHHS
IICUXOJIOTHYCCKHUX OCHOB
JESATEIbHOCTH KOJUICKTHBA H
IICUXOJIOTHYCCKUX

0COOCHHOCTEH JINYHOCTH;

- JIEMOHCTPUPYIOTCS 3HAHUS
OCHOB MPOEKTHOM
JEATEIIbHOCTH;

- JIECMOHCTpalusi  3HaHUU
0COOEHHOCTEH COLMAILHOTO
1 KyJIbTYpPHOTO KOHTEKCTA,

- mnpaBwia  opopMIICHUS
JIOKYMEHTOB M TIOCTPOCHUS
YCTHBIX cooOmeHun i
IMOHUMAIOTCS TOYHO;

- CYIIHOCTh TPaKTAHCKO-
MaTPUOTUYECKON  MO3UIIHH,
o011IeueI0BEUeCKUe
IIEHHOCTH TIOHSATHBI U MOTYT
OBITh OOBSICHEHEL;

- JIEMOHCTPHUPYETCS
IMOHMMAaHUE 3HAYUMOCTH
npodecCuoHATBHON
JEATEIbHOCTH
CIICIIHATbHOCTH;
- mpaBuia
MPOCTHIX u
MPEJI0KEHU N

10

MOCTPOEHUS
CJIOXKHBIX
Ha
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npodeCcCuOHATBHBIC
MMOHUMAIOTCS TOYHO;
- OCHOBHBIC
o0mIeynoTpeOouTenbHbIC

TJIaroJIbl (6pITOBAsS "
npodeccuoHanbHas JIEKCHUKA)
MOHUMAIOTCS TOYHO W WX

TEMBI

3HAUYEHUE  MOXKET  OBITh

00BACHEHO;

- JIGKCUYECKUH MHHUMYM

JIOCTaTOYHBIA JJIsSi ONMHCAHUS

MpEeIMETOB,  CPEICTB  H

MPOIIECCOB

npodeccroHanbHOM

TeSTeTbHOCTH;

- 0COOCHHOCTH

MIPOU3HOIICHHS

OTIPEAETISIOTCS TOYHO;

- TpaBWJa YTECHUS TEKCTOB

npodeccroHanbHOM

HaIpPaBICHHOCTH

MTOHMMAIOTCS] TOYHO
YMmeTs: - JeMoHcTpauusi yMeHul | Tekymuid  KOHTpoJb B
— MIPOU3BOANUTH U3MEpEHUs | IPOU3BOAUTh u3MepeHus | hopme AKCIIEPTHOTO
AIIEKTPUIECKUX BEITUYHH; ANEKTPUYECKUX BEITUYMH; HaOJIOACHUST W OIECHKHU
— BKJIFOUYATh JJIEKTPOTEXHUYECKUE |~ ACMOHCTpal A yMeHI/Iﬁ PE3YyJIbTAaTOB JOCTHXCHUA
npubOpHI,  ammaparhl, MAIlIMHBI, | BKIIOYATH KOMIICTEHIINH Ha YYeOHBIX
yIPaB/IsTh UMH M KOHTPOJIHUPOBATH | DJICKTPOTEXHUUECKHE 3aHSATHUSIX.
ux >(dexTuBHyI0 U Oe3omacHyro | IPUOOpEI, anmaparsl, | [ [poMexxyTouHbIH
paborty; MAalIWHbBI, YIPaBISATh UMH H|aTTeCTaIus B popMe:
— YCTpAHSATH OTKAa3LI 11 | KOHTPOJIMPOBATh ux| - auddepeHITUPOBaAHHBIN
TTOBPEKICHHS 3¢ (HeKTHBHYIO U OE30MACHYIO | 3a4ET;
3JIEKTPOOOOPYAOBAHUS; pabory; - 9K3aMCH
— pacmo3HaBaTh  3ajady  w/wm| ACMOHCTpalys — yMeHUH
npobiaeMy B mnpodeccroHanbHOM |YCTPAHATE OTKa3bl u
/WM COLUAIBHOM KOHTEKCTE; TOBPEKACHIA
— aHANIU3MPOBaTh  3a4ady  M/WIH d7EKTPOOOOPYIOBAHNS;
npobneMy W Bbenars  eé| afaua u/mma mpodrema
COCTABHBIE YACTH; pacio3HacTes B
— ONpENEeNSITh ~ JTalbl  PEIICHUS NMPO(ECCHOHAILHOM  1/MlH
sajau; COITUATEHOM KOHTEKCTE
— BBIBJIATH U d(P(HEKTUBHO HCKATh TOUHO;
MHPOPMALIUIO, HEOOXOAUMYIO JUIs | saaua w/um npobrema

aHAIM3UpPYeTCI W TOYHO

peleHus 3a1a4y U/uim npoOIeMsl,
— COCTAaBJIATH IUIAH JICHCTBHS;

— OTIPEneNsATh HEoOX0oanMBbIC
pecypcsl;

— BJIQJIETh aKTyaJIbHBIMH METOJaMH
pabotel B TpOEeCCHOHATHPHOU |
CMEXHBIX chepax;

— pC€aIn30BLIBATH COCTaBJICHHBIN

OIPEJIEISIIOTCS €€ COCTaBHBIE
YacTH;

- JTambl PEIICHUs 3a7a4d
OMPEENSAI0TCS TOYHO;

- uHpopMarys, HeoOXoIUMast
JUIS pElICHUs 3aJa4ul W/WiH
poOJIEeMBlI, BBISABIIICTCS
TOYHO u MTOMCK eé
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TUIaH;
— OLIEHUBATh pe3yJabTaT "
MOCJICICTBUS CBOUX  JICUCTBUU

(caMOCTOATENBHO MU C MOMOUIBIO
HACTaBHUKA);

— OmpeneNATh 3aJadul Uil MOMCKa
nHpopmanuu;

— ONpeaeATh HEOOXO0IUMbIE
UCTOYHUKU HH(OpMaIny;

— IUTAHUPOBATh MPOLIECC MOKCKa;

— CTPYKTYpPHpOBaTh  TOJIY4aeMyIO
UH(OPMALIHUIO;

— BBIJENATh Haubosee 3HAaYMMOE B
nepevyHe nHPOpMaInH;

— OIICHUBATh PaKTUYECKYIO
3HaYMMOCTb Pe3yJIbTAaTOB ITOMCKA,

— 0(OopMIISATH pe3yIbTaThl TIOUCKA,
— ONpENeNsITh aKTyaJIbHOCTb
HOPMAaTUBHO-IIPaBOBOU
JIOKYMEHTaIu1 B
npohecCHOHALHOM IS TEIILHOCTH;
— NPUMEHSATH COBPEMEHHYIO
Hay4HYIO po¢eCCHOHATBHYIO
TEPMHHOJIOTHIO;

— ompeleNnsATh W BBICTPaUBATh
TPaeKTOPUU  MPO(HECCUOHATIHLHOTO
pa3BUTHS U CaMOOOPa30BaHUS;

— OpPraHu30BbIBATH pabory
KOJUJIEKTUBA U KOMaH/Ibl;

— B3aHMOJICHCTBOBATh C KOJIJIETaMu,
PYKOBOJICTBOM, KJIMEHTaMU B XOJI€
npodeccuoHaNbHOM e TEIbHOCTH;
— rPaMOTHO M3JIaraTh CBOU MBICIH

U 0opOpMIIATH JOKYMEHTHI IO
npoeCCHOHAIBHOW TeMaTUKE Ha
rOCyJJapCTBEHHOM SI3BIKE,
OPOSIBJIATE  TOJEPAaHTHOCTh B
paboueM KOJUIEKTUBE;

— OMHCHIBATh 3HAYMUMOCTHh CBOCH
CTCIUATBHOCTH;

— MOHMMaTh OOIIUH CMBICI YETKO
MPOM3HECEHHBIX BBICKA3bIBAHUN Ha
W3BECTHBIC TEMBI
(mpodeccuoHanbHble U OBITOBBIC),
MOHUMATh TEKCTHI Ha 0a30BbIC
po)eCCHOHATBHBIC TEMBI;

— y4acTBOBaTh B JHAlOrax
3HAKOMBIC o0rrme

po¢eCCHOHATbHBIC TEMBI;

— CTPOUTH TPOCTHIC BBICKA3BIBAHUS
0 cebe " 0 CBOCH

Ha
n

OCYIIECTBIISETCS
3¢ PEKTUBHO;

- II1aH NEUCTBUSA
COCTaBISIETCSI U YCIEUIHO

peayin3yeTcsl Ha IPaKTUKE;

- METObI paboThI B
npodeCcCuOHATBHON u
CMEXKHBIX cepax aKTyaTbHbBI
U YCIIEUIHO MPUMEHSIIOTCS Ha
MIPAKTHUKE;

- pe3yabTaT U TMOCIEICTBUS
CBOUX JIEUCTBUI
(camoCTOSATETHLHO WK  C
IMOMOLIBIO HAaCTaBHMKA)
OLICHHUBAIOTCS TOYHO;

- JUId TIoMcKa HWH(OpMaIuu
TOYHO OIIPEICTISIOTCS
3aJjauyu, TpOLECC  IOMCKa

IUTAHUPYETCS, OTPEIENIOTCS
ONTUMAJIbHBIE ~ HMCTOYHHUKH
nH(popManuu;

- Toiy4YeHHas HHQopMaIus

CTPYKTYPUPYETCI M CPEIH
He€ BbIOEIAETCA Hamboiee
3HAYMMas;

- MpaKTHYeCcKas 3HAYUMOCTb
pe3yIbTaToB ITOMCKa
OLIEHHBAETCS TOYHO,
PE3yabTATHI ITOMCKa
oopmIsIIOTCS B
COOTBETCTBUH c

YCTaHOBJICHHBIM TOPSIKOM;
- aKTyaJIbHOCTb HOPMaTHUBHO-
MPaBOBOM JTOKYMEHTAllUU B
npo¢eCcCuOHATBHON
JeSTeTbHOCTH OIPENeNsIeTCs
TOYHO;

- COBpEMEHHas
npodeccuoHabHas
TEPMUHOJIOTUSI TIPUMEHSETCS
MPaKTUYECKH;

- npodeccuoHaIbHOe
pa3BuTHE U
caMoo0pa3oBaHue
TUTaHUPYETCS
peaan30BbIBACTCS
BBICTPOCHHOW TPACKTOPHHU;
- METOAbl  OpraHu3aluu
paboThI KOJIJICKTHBA "
KOMaH/Ibl YCIIEIIHO
MIPUMEHSIIOTCS Ha MTPAKTUKE;

- NIpaBUJIa B3aMMOJIECHUCTBUS C

Hay4Has

n
10
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poeCCHOHATBLHOM IeATEILHOCTH;

— KpaTkKo 000CHOBBIBAaTh U
O6BHCHHTB CBOU HeﬁCTBHH
(Texymme U MIaHupyeMbIe);

— IIKUCaThb IMPOCTHIC CBSI3HBIC
COOOINEHUsT Ha 3HAKOMbBIE WIIH
UHTEPECYIOIINe

po(hecCHOHATLHBIC TEMBI

KOJUIETaMH, PYKOBOJICTBOM,
KJIIMCHTAMH B xoze
npo¢eCcCuOHAITBHON
JIEATEIIbHOCTH, JIETIOBOTO
JTHKETA u JIeJIOBOT'O
oOIeHNsT IOHUMAIOTCA U
coOJIIO1ar0TCs;

- B3aHMOJICHCTBHE c
MegaroruyecKuMu
paboTHUKaMU u
00yJaroIMMHUCS;

- MBICIU U3J1ararTcs

IPaMOTHO M B JOCTYITHOW ISt
noHUMaHus popme;

- JIOKYMEHTBI o
npodeccroHanbHOM
TeMatuke odopMiIsIOTCS B
COOTBETCTBUU c
YCTaHOBJICHHBIMHU
MIpaBUIIAMHU;

- MpaBuja B3aUMOJICHCTBUS,
JICIIOBOTO JTHUKETA u
JIEJI0BOTO oO01eHns C
pabounm KOJIJIEKTUBOM
ITOHUMAIOTCS u
COOJIIO A0 TCS;

- JIEMOHCTPHUPYETCS MHTEPEC
K CBOEM CHeHuaJIbHOCTH,
3HAYMMOCTb CBOEH Oymyrieit
CIICLIMAJIbHOCTH u et
KBaTM(UKAITHOHHBIC

XapaKTePUCTHKU MOTYT OBITh
OTHCaHBI,

- TEeKCTHl  Ha
npoeCCHOHAIBHBIE  TEMBI
MOHUMAIOTCS, MOTYT OBITh
MPOYUTaHBl M OOBSICHEHBI,
o0t CMBICTT 9ETKO
MMPOU3HECEHHBIX
BBICKA3bIBAaHUI Ha M3BECTHBIC
TeMbl (mpodeccruoHaIbHbBIE U
OBITOBBIC) MMOHSTEH;

0a30BbIC

- BeJGHWE JuMajora Ha
3HAKOMBIE o0rrme u
npodeCCHOHAIbHBIE TEMBI B
Pa3IMYHBIX CUTYaIUSIX
po¢eCCHOHATBHOTO
001IeHUS,

- MPEICTABIECHUE B YCTHOU
peun cBeneHuil o cebe U O
cBOoell  mpodeccCHOHATBHON
ACATCIIbHOCTH,
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- 3aga4ud H  CJIIOXKHOCTH,
BO3HUKAKOIHUX B MPOLCCCC

npo¢eCcCuOHAITBHON
JICATEIILHOCTH, 4ETKO
bopMyIuUpyrOTCS;

- MIPE/ICTABICHHE B
MMUCbMEHHOU dbopme
CBeICHMI 0 cebe M o cBoei
npodeCcCuOHATBHON

ACATCIIbHOCTH




®deaepanbHOE ATEHTCTBO MOPCKOI0 H PEYHOI0 TPAHCIOPTA
®egepanbHOe rocyIapcTBEeHHOE 0I01KeTHOEe 00pa30BaTe/IbHOE YUpeKIeHne
BbICIIEr0 00Pa30BaAHUA
«l'ocynapcTBeHHBIN YHHBEPCHUTET MOPCKOI0 M pe4yHoro ¢g.iora
umenu aamupaja C.0O. Makaposay

Koraacckuii puaunan ®I'bOY BO «I'YMP® umenn agmupanaa C.0. Makaposay

KOMIIJIEKT KOHTPOJIbHO-OIIEHOYHbBIX CPEACTB
O YYEFHOM JUCIUATIJIMHE
«OI1.03 QJIEKTPOTEXHUKA U 3JIEKTPOHUKA»

ITPOI'PAMMBI ITIOAT'OTOBKH CIIEUAJIUCTOB CPEJHEI'O 3BEHA

MO0 CIeHATBHOCTH
26.02.06 DxcruryaTanus CyJI0BOT0 JIEKTPOOOOPYAOBAHHS U CPEJICTB AaBTOMATHKHU

KBaJTU(PUKALMS
TEXHHK- JIEKTPOMEXAHUK

r. Koriac
2024
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2
COI'JTACOBAHA YTBEPXKJIEHA
3amecTHTeNb AHpeKTopa 1o y4eOHo- JupexTop puanana
MeToauuecKkoii pabote dunuana £ ot
/ O.B. llepruna
H.E. I'napmpimera :
7 piy / 6§ 204
o (39 2044
OIOBPEHA

Ha 3aCEJIaHHHA [UKIOBOH KOMHUCCHH
9MEKTPOMEXAHHIECKHX JHCIIAILIHH
ITporokon ot 47 .04 204y Ne (O

—
I[Tpencenarens 7 H.H.Bopmorosa

COI'JTACOBAHO
3aMecTHTeNh HaYaJbHHKA OTAENA CYIOBOTO
xossitctea OBY «Ampmunuctpanus J[BHHCKO-
Tleqopckoro DacceitHa»

o
A7 / K H. X naos
7

44 70 204

PASPABOTYHMK:

Bopmotora Hapexna Hzocumorna — npenopaearens KPY Kornacckoro ¢punuana ®T'BOY BO
«'YMP® umenu apmupana C.0. Maxaposa»

KoMmieKT KOHTPONBHO-OLEHOYHBIX CpeAcTB 1o ydeOmod mucnmmmue «OIL03
DNeKTpoTeXHHKAa H  3JEKTPOHMKa» pa3paboTaH B cooTeeTcTBHHM ¢ (DejepanbHbiM
roCyIapcTBEHHBIM 00pazoBaTeNbHBIM CTAHAAPTOM CPEJHEro NpodeccHoOHaNBHOrO 0bpasoBaHus,
YTBEDIKACHHLIM TpHKazoM MuHuctepctsa npocsetuenus Poccmiickoii Mepepauun 26 HOAOpA
2020 r. Ne 675 (zapermctpupoBad MunucrepctBoM toctuluu Pocculickoit ®enepanmn 3
theBpana 2021 r., perdcrpaunonusiit Ne 62348) no cnenuaneHocta 26.02.06 «OxcmnyaTanus
CYIOBOTO 3MEKTPOOBOPYAOBAHHSA M CPEACTB ABTOMATHKHY», NMPO(ECCHOHANBHBIM CTAHIAPTOM
17.070 «MHcnekTop rocyIapcTBEHHOTO MOPTOBOTO — KOHTPONS», YTBEP/KACHHEBIH NpPHKa30M
MHuHHCTEPCTBA TPYAA M COMMATBHOMA 3amuTel Poccuitckoit  Penepauuu ot 4 wmroHs 2018
r.Ne 357u (sapeructpupopan MunucrepetBoM 1octHIMH Poccuiickoil ®enepaunn 28 mons
2018 r., peractpannoHubiii Ne 51468), paboueit nporpamMMe! yaeOHOH AUCIMIUTHHEL
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1. MACIHHOPT KOMIIJIEKTA KOHTPOJIbBHO-OHEHOYHbBIX CPEACTB
O YYEFHOM JUCIHATIIMHE
«OI1.03 QJIEKTPOTEXHUKA U 3JIEKTPOHUKA»
1.1. O0sacTh NpMMEHEHUsI KOHTPOJIbHO-OLICHOYHBIX CPEACTB

CpeacTBa

(KOC)

SABIIAKOTCS qacCTbIO HOPMAaTUBHO-

MCTOAHUYCCKOT'O o0ecreueHns] CHUCTEMBI OLICHUBaHUA Kad€CTBa OCBOCHUA O6y‘IaIOH_II/IMI/IC$I

IPOrpPaMMBI

MMOATOTOBKMA  CIEIUATUCTOB CpeAHEro 3BeHa 1o crnenuadbHoctd 26.02.06

«DKCITyaTalsi CyJI0BOrO 3JIEKTPOOOOPYIOBAaHUS M CPEACTB aBTOMATHUKHW» U O00ECIEUMBAIOT
NIOBBIIIEHUE KauecTBa 00pa30BaTEIbLHOrO Mpolecca.
KOC no y4eOHON NUCHMIUIMHE MPEACTaBIIET cO00 COBOKYMHOCTh KOHTPOJIHPYIOLINX

MaTepHaloB,

Npe€aHa3sHAUYCHHBIX [JId HU3MCPCHUA

YCTAHOBJICHHBIX PE3Y/IbTATOB O0OYUECHHS.
KOC mno yueOHOW AMCHMIUIMHE HMCIOIB3YETCS TMPHU MPOBEACHHH TEKYIIETO0 KOHTPOJISI
YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTaluu oOydarommxcs B BUAC TU(PEpEeHIIMPOBAHHOTO
3a4€ra ¥ IK3aMEHa.
1.2. Pe3yabTaThbl 0CBOCHHS Y4eOHOM TUCHUIIMHBI, MOJIeKAILHeE TPOBEPKe

YPOBHS  JTOCTHDKCHHUSI  OOyJaronIuMcs

Ié(;? Ymenus 3HaHus
OK 01, Vi -IIPOU3BOJIUTH n3MepeHus |31 -OCHOBHBIE pa3Aenbl JIEKTPOTEXHUKU
OK 02, ANEKTPUYECKUX BEJIMYMH; Y BJIEKTPOHHKU;
OK 03, V2 -BKIIOYATH AJIEKTPOTEXHUYECKUE |32 -MOPAIOK MPOBEACHUS SIICKTPUUECKUX
OK 04, npubopHI, arrnaparsl, MAILIUHbL, | U3MEPEHUN;
OK 05, VIOPABISITh UMH U KOHTPOJIMPOBATH UX |33 -3JIEKTPOU3MEPHUTENIbHBIE TTPHOOPHI, B
OK 06, s dekTuBHYIO U 6€30MacHYI0 padoTy; | TOM qucIie MUKPOIPOIIECCOPHBIE
OK 09 v3 -yCTpaHATh OTKa3bl U | I3MEPUTEIbHBIC TPUOOPHI;

MOBPEKACHUS AJICKTPOOOOPYIOBAHUS;
VY4 -pacno3HaBarh 3amady  HW/WIH
npobiemy B IpodecCHOHATBLHOM
U/WIHA COIIMAIbHOM KOHTEKCTE;

V5 -aHanu3upoBaTh 3amady W/WIK
npo0sieMy U BBIACTATH €€ COCTaBHbBIE
4acTH;

Y6 -onpenensith
3a/1a4u;

V7 -BbIABIATh U 3()PEKTUBHO UCKATH
uH(pOpMaIIMI0, HEOOXOIUMYIO IS
pelieHus 3a1a4u /Ui IpoOIeMBbl;

oTalbl  PCIICHHA

V8 -cocTaBnsATh MiiaH AeHCTBUS,

Y9 -ONpeeIiATh HEO00XO0aIUMBIE
pecypcebl;

V10 -BJIaJ€Th aKTyaJIbHBIMU
METOaMHU paboThI B
NpoeCCHOHAIBHOW M CMEKHBIX
chepax;

V11 -peanu3oBbIBaTh COCTABJICHHBIN
TUIaH,

V12  -oueHuBaTh  pe3yiabTarT U
MOCJIEICTBUSA CBOUX JIeCTBUI
(caMOCTOATENBHO WM C TOMOIIbIO
HACTaBHUKA);

V13 -onpenensaTe 3amadu IS MOUCKA
uHpopMannu;

34 -akTyanbHbI NpOpEecCHOHATBHBIN U
COLIMATIbHBIA  KOHTEKCT, B KOTOPOM
MPUXOJUTCS PadOTATh U )KHTH;

35 -0OCHOBHBIC HCTOYHUKHA WHPOPMALIUH U
pecypehl I pelieHust 3a1a4 U mpoodiem
B Mpo(eCCHOHATFHOM H/UJIH COIMAIIbHOM
KOHTEKCTE;

36 -anTOpPUTMBI BBITIOJHEHUS pPabOT B

npodhecCHOHATBLHOM u CMEXKHBIX
0o0nacTix;
37 -METOAbI paboThI B

po)eCCHOHATBHON U CMEXHBIX cepax;

38 -CTpyKTypy IUIaHa JUIsl pELICHUS
3ajay;

39 -NOpSIIOK  OLIEHKH  PE3yJbTaTOB
pemieHust  3amad  IpoQecCuOHaNbHON
JeSITeIbHOCTH;

310 -HOMEHKIATypy HWH()OPMAIMOHHBIX
UCTOYHHUKOB, MIPUMEHSIEMbIX B
npoQeCCHOHATIBHOM 1€ TENbHOCTH;

311 -IIPUEMBI CTPYKTYpPUPOBaHUSA
nHpopmanuu;

312 -popmar odopmieHus pe3ynbTaToB
MOMCKa HH(pOpMaInH;

313 -CoZiepKaHue aKTyaJIbHON
HOPMaTHBHO-TIPABOBOI JOKYMEHTAINH;
314  -COBpEMEHHYH0  HAay4YHYlO |
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VY14  -ompenensaTb  HEOOXOIUMBIC
UCTOYHUKH MH(POPMALINY;

V15 -nnanupoBath npouecc moucka;
V16 -CcTpyKTypupOBaTh IMOIY4aeMYyIO
uHpopmaruio;

VY17 -BoifensaTs HanOoiee 3HAYNMOE B
nepevyHe nHPOpMaInH;

V18 -OlICHUBATh MPAKTUYECKYIO
3HAYUMOCTb PE3yJIbTAaTOB MOUCKA;
VY19 -opopmisTh pe3yabTaThl IOUCKa,
V20  -ompenensTh  aKTyaJlbHOCTh
HOPMAaTUBHO-IIPaBOBOU
JOKYMEHTalluu B Ipo(ecCUOHATBHON
JesATEIbHOCTH;

V21 -IPUMEHSTh  COBPEMEHHYIO
HAYYHYIO npodeccrnoHabHYIO
TEPMHHOJIOTHIO;

V22 -ompenensTh W BBICTpauBaTh
TPaeKTOPUH poheccuoHaIbHOTO
pa3BUTHS U CaMOOOPa30BaHUS;
v23 -OpraHu30BbIBATH
KOJUIEKTUBA U KOMAaH/IbI;

V24 -B3alMMOJICCTBOBATE C
KOJUIETaMHU, PYKOBOJCTBOM,
KIIUEHTaMH B xoJe
npohecCHOHALHOM IS TEIILHOCTH;
V25 -rpaMOTHO u3naraTh CBOU MBICITH

pabory

U opopMIATH  TOKYMEHTHI IO
npoeCCHOHAIBHOW ~ TeMaTHKe Ha
TOCYHAapCTBCHHOM A3LIKC, MPOSABIIATH
TOJICPAHTHOCTH B pabouem
KOJUICKTHBE;

V26 -onuchiBaTh 3HAYUMOCTb CBOECH
CIICHUAJIbHOCTH,

V27 -noHumarb OOIIMIA CMBICT YETKO
MIPOM3HECEHHBIX BBICKA3bIBAaHUW Ha
W3BECTHBIC TEMBI (PO eCcCHOHATBHBIC
U OBITOBBIC), MOHMMATh TEKCTHI Ha
0a30BbIe TPO(hECCHOHATILHBIE TEMBI,
V28 -ywyacTBOBaTh B JUAJIOrax Ha
3HAKOMBIE oOuiue u
po(hecCHOHANTLHBIE TEMBI,
Y29-CcTpouTh MPOCTHIE BHICKA3BIBAHUS
0 cebe u o cBoel mpodeccuoHaTbHON
NEeSITEIbHOCTH;

Y30 -kpatko OOOCHOBBIBaTH U
OOBSICHATH CBOM JICUCTBHUS (TEKYyIIHE
U IUTaHUPYEMBIE);

V31 -nucath OpoCThIC CBSI3HBIC
COOOIIEeHNs HA 3HAKOMBIC WU
HHTEpecyolne npodeccruoHalbHble
TEMBI

PO eCCHOHATHFHYIO TEPMHHOJIOTHIO;

315 -BO3MOXHbIE TPAEKTOPUH
poQeCCHOHAIBHOTO pa3BUTHS "
camMo00pa3zoBaHus;

316 -[ICUXOJIOTUYECKHE OCHOBBI
JESITEIIbHOCTH KOJUJIEKTHBA,
MICUXOJIOTHYECKHE 0COOEHHOCTHU
JUYHOCTH,

317 -0CHOBBI TPOEKTHOM NI€SITEIBLHOCTH;
— 0coOeHHOCTH COILIUATHHOTO
KYJIBTYPHOTO KOHTEKCTA;

318 -mpaBuna oopmieHUsS TOKYMEHTOB
Y TIOCTPOCHUS YCTHBIX COOOIIECHUI;

319 -CYIIIHOCTh rpak 1aHCKO-
MaTpUOTUYECKON MO3UIIMH,
00I11eYeTIOBEYECKUX [IEHHOCTEN;

320 -3HAQUUMOCTH TPO(HEeCcCHOHATBHOM
JESTENIbHOCTH 110 CIEeMaTbHOCTH;

— MpaBuja TOCTPOCHUS  TPOCTHIX
CII0KHBIX IIPEIIOKECHU N
po)eCCHOHATbHBIC TEMBI;

321 -ocHOBHBIE OOIIEYNOTPEOUTENbHBIC
rnarosbl (ObITOBast U TpodeccruoHambHas

n

u
Ha

JIEKCUKA);

322 -JICKCUYECKUI MHHUMYM,
OTHOCSIIIUICS K ONMHMCAHUIO MPEJAMETOB,
CpEeICTB u MIPOLIECCOB

npohecCHOHATLHON IEeATEIILHOCTH;

323 -0c00CHHOCTH MPOU3HOIICHUS;

327 -IpaBwIa YTCHUS TEKCTOB
npodheccCuoHaNBHOM HaMPaBIEHHOCTH
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OcBoeHne  copepkaHusi  y4eOHON  AMCHMIUIMHBI ~ O0ECIIEYMBAET  JOCTHDKCHUE
O00yJaromuMHUCS TIETICBBIX OPHEHTHPOB BOCHUTAHUS B COOTBETCTBUU C [Iporpammoint
BOCTIUTAHHUS.

2. KOAM®UKATOP OIIEHOYHBIX CPEACTB

O YHKIIMOHATBHBIN MPU3HAK

OLICHOYHOI'O CPEJCTBA Metona/popma KOHTPOIIS
(THII KOHTPOJILHOTO 3aIaHuUs)
CobecenoBanue YcrHblii onpoc, auddepeHInpoBaHHbIHN 3aueT, SK3aMeH
3amaHus U1 CaMOCTOSITEIbHON
[TnceMenHas mpoBepka
paboThl
IIpakTrueckoe 3a1anue [TpakTuueckue 3ausaTus, U depeHIMPOBaHHBIN 3a4ET, IK3aMEH
JlaGopaTopHbie 3ananusi|JlabopaTopHas pabora
3a/jaHKe

3. CHCTEMA OIIEHKHW OBPA3OBATEJIBHBIX JOCTHXKEHUM OBYUYAIOIIINXCSH
MO KAXKIOMY OHEHOYHOMY CPEACTBY
OneHka WHIWBUIYaTbHBIX OOpa30BaTENbHBIX JOCTHIKCHHM IO pe3ylbTaTaM TEKYIIETro
KOHTPOJISI M TPOMEKYTOYHOW aTTECTAIlMH IPOU3BOJUTCS B COOTBETCTBHU C YHHBEPCAILHOM
HIKaIoH (Tabimia)

[IpoueHnt KauecTBeHHast O1leHKa WHIUBUYAIbHBIX
PE3yNbTaTUBHOCTH 00pa30BaTeNbHbIX JOCTHKCHUIA
(IpaBHJIBHBIX OTBETOB) 6asu1 (OTMeTKa) BepOaJIbHBIN aHAJIOT
90-100 5 OTJINYHO
80-89 4 XOpOIIIO
70-79 3 YIOBJIETBOPUTEIHHO
menHee 70 2 HEYJIOBJICTBOPUTEIHHO

Kputepuu olieHKH OTBETOB B XOJI€ YCTHOTO ONPOca

OueHuBaeTcsi TPaBWIBHOCTH OTBeTa OOYyYalomIerocss Ha OJUMH W3 MPUBEAEHHBIX
BOITPOCOB. HpI/I 9TOM BBICTABJIAIOTCA CIICAYIOIINEC OLICHKU:

«OTIMYHOY» BEICTAaBISETCS PU COOMIOCHNN 00YJArOIINMCS CIISTYIONINX YCIOBUH:

— MOJTHO PAcKpbUI COZAEp)KaHUE MarepHaia B 00bEMeE, MPEeayCMOTPEHHOM MPOTPAMMON,
CoJIepKaHUEM JICKIIUU U yYEOHUKOM;

— U3JIOKWI ~ MaTepuan  TIPaMOTHBIM  S3BIKOM B OINPEICIICHHOW  JIOTWYECKOW
MMOCJICAOBATCIIBHOCTHU, TOYHO UCHOJIB3Ys CIICHUAIM3UPOBAHHYIO TCPMUHOJIOTHIO U CUMBOJIUKY,

— IOKa3aJl yYMEHHE WUIIOCTPHUPOBATh TEOPETHYECKUE TIONOKEHHS KOHKPETHBIMU
puMepaMu, IPUMEHSTh UX B HOBOM CHUTYaIlUH ITPU BBIIOJTHEHUH PAKTHYECKOTO 3aaHus;

— IPOAEMOHCTPUPOBAI YCBOCHHE paHee W3YYECHHBIX COMYTCTBYIOIIUX BOIPOCOB,
c(OpPMHUPOBAHHOCTH M YCTOWYMBOCTH UCIIOJIb3YEMBIX IIPU OTBETE YMEHHM U HABHIKOB;

— OTBEYAJI CAMOCTOATENIFHO 0€3 HABOAAIIMX BOIPOCOB MPEIOAaBaTEIs.

[Tpumeuanue: A MOTYYEHHs OTMETKH «OTIMYHO» BO3MOKHBI OJIHA-ZIBE€ HETOYHOCTH
IMpU OCBCIICHHUU BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAJIKAX, KOTOPLIC 06yqa101u1/1i/’1c;1 JIET'KO
UCTIPaBIJI IO 3aMEYaHUIO TIPETIO1aBaTels.

«X0po1I0» - OTBET 00Y4aIOLIerocs B OCHOBHOM YAOBJIETBOPSET TPEOOBAHUAM Ha OLICHKY
«OTIMYHO», HO ITPH 3TOM UMEET OJIMH 13 HEJOCTATKOB:

— B H3JIOXKCHUHN HOOIMYHICHbI HEOOJIBIIINE HpOGGHBI, HEC HCKa3HUBHIIUEC JIOTHYCCKOI'O H
UH(POPMALIMOHHOTO COJIEPKaHUS OTBETA;

— JIOMYIIEHB! OAWH-IIBA HEMOUYETa TPH OCBEUICHUM OCHOBHOTO COJCp)KAaHHS OTBETa,
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UCIIPABJIEHHBIE IO 3aMEYaHUI0 MPernoaBaTes;

— JOMYIIeHBI ommOKa Wik OoJiee IBYX HEIOYETOB IMPU OCBEHICHHH BTOPOCTEIICHHBIX
BOTIPOCOB MJTU B BBIKJIAJIKAX, JIETKO MCIIPABIICHHBIC M0 3aMEUaHUIO0 MTPETOJaBaTels.

«Y 1OBIIETBOPUTEIHHOY BBICTABIISIETCSI IPU COOJIOICHUH CIEIYIOIIUX YCIOBHIA:

— HETIOJIHO WJIM HETOCJENIOBATEIbHO PACKPBITO COJEp’KaHWE MaTepualia, HO TMOKa3aHO
o0Imiee MOHUMaHUE BOIIPOCA U MPOJAEMOHCTPUPOBAHBI YMEHUS, IOCTATOYHBIE JIJIS TajdbHEHIIero
YCBOGHHS MPOTPaMMHOI0 MaTepuana, HWMENHCh 3aTPYAHEHUS WM JOMYyUICHbl OIIMOKH B
OTIpe/ICNICHUU TOHSATUH, WCIOJIB30BAHUU TEPMHUHOJOTUU M BBIKJIAJIKaX, HCIPABJICHHBIE IMOCIEe
HECKOJIbKUX HaBOJSIIUX BOIIPOCOB MPEINO/1aBaTeNs;

— oOydJaromumiics He CHOpaBWJICS C TPUMEHEHHEM TEOPHUH B HOBOW CHUTyallud WpH
BBITIOJTHEHUH TPAKTUYECKOTO 3aJaHHs, HO BBINOJHUI 3aJaHus 0053aTeIbHOTO0 YpPOBHS
CIIOJKHOCTH I10 JAHHOH TEME;

— Ipu 3HAHUU TEOPETUIECKOTO MaTtepuana BBHISIBJICHA HEJ0CTaTOYHAs
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

«HeymoBneTBOPUTENBHOY BBICTABIISIETCS MIPH COOJIIOICHUH CIICAYIOMINX YCIOBUIA:

— HE PACcKpbITO OCHOBHOE COZiepkKaHie yueOHOro MaTepuaa;

— o0Hapy)XeHO HE3HAHWE WJIM HETOHMMAaHHE OOydJaroImMMCcs OOJbIIeH WM Haumbojee
BaXHOW yacTH yueOHOro MaTepHana;

— JIOTYIICHBI OIUOKHA B OMPEICIICHUU MOHSATHH, PU HCIIOIH30BAHHH TEPMUHOJIOTUU U
WHBIX BBIKJIAJIKAX, KOTOpbIE HE WCIPABICHBI IOCIE HECKOIBKUX HABOMISIIUX BOMPOCOB
IpernoaBaTes;

— oOyyJaromumiics OOHApYXKHJI MMOJTHOE HE3HAHWE W HETIOHMMAaHHE M3y4aeMOTro y4eOHOro
MaTepuana WiId HE CMOT OTBETUTh HM Ha OJWH U3 MOCTABICHHBIX BOMPOCOB MO H3y4aeMOMY
MaTepuany.

KpuTepuy o1IeHKH BBIOJIHEHHOTO MPAKTUYECKOTO 3a/1aHus/ MMCbMEHHOW TPOBEPKU

Orenka 5 craBuTCs 32 pabOTY, BBIIIOJIHEHHYIO TIOJTHOCTHIO 0€3 OMIMOOK ¥ HEJOUETOB.

Onenka 4 craBUTCS 3a pabOTy, BHINOJHEHHYIO MOJHOCTHIO, HO TIPH HAJUMYUHM B HEH HE
Oonee ogHOM HETpyOOii OMIMOKK U OTHOTO HEOUETa, HEe OoJiee TPEX HEAOUYETOB.

Onenka 3 cTaBUTCS, €clid OOYyYaroONIUICsS MPaBUJIBLHO BBIMOJHUI HE MeHee 2/3 Bcel
paboThl WM omycTui He Gosiee 0HOW rpyOoil OmMOKHM M ABYX HEJOYETOB, HE Oosee OJHOM
rpyooil u omHOUW He TpyOoil omuOku, He Oojiee TPEX HETpyObIX OMIMOOK, OAHOW HErpyOoi
OLIMOKH U TPEX HENOUETOB, IPU HATTMYUHU YETHIPEX-TIATH HEJOUYETOB.

Onenka 2 cTaBUTCS, €CJIM YUCIO OMIMOOK U HET0UYETOB MPEBBICUIIO HOPMY JIJISl OLICHKH 3
WIY TIPAaBUIIBHO BBITIOJHEHO MeHee 2/3 Bceil paboThI.

Onenka 1 ctaBUTCS, €ClT 00YYAIONTUHCS COBCEM HE BBITTOJIHIII HA OJHOTO 3a/IaHMUS.

Kpurepry oLleHKH BBINOJIHEHHOIO JIAOOPATOPHOTO 3aaHUs

«3a4eT - CTABUTCS, €CJIM 00y4JaIOUIHiics BBHIIOIHIET paboTy B MOJHOM 00bEeME C COOI0ICHUEM
HEOOXOAMMON IOCIe0BAaTEIbHOCTH MPOBEIEHHUS OIBITOB M H3MEPEHUIl; CaMOCTOSITENBHO U
palMoHaIbHO MOHTHUPYET HEOOXOAMMOE OOOpYAOBaHHE; BCE OMBITHI MPOBOJHUT B YCIOBHUAX H
pexxumax, 00ecHeuuBarOIMX IOJIY4YEHHUE NPaBUIbHBIX PE3YIbTATOB M BBIBOAOB; COOIIONAET
TpeOOBaHUS MPAaBUJI TEXHUKH O€30MaCHOCTH; NMPABUIIBHO M aKKypPaTHO BBIMOJHSET BCE 3aIlMCH,
TaOJUIIBI, PUCYHKH, YEPTEX M, TIpadUKH, BBIUUCIEHUS; INPABUIBHO BBIIOJIHICT AHAJIN3
[IOTPELIHOCTEH;

«HEe3a4eT»- CTABUTCS, €CJIM HE BBIIIOJHEHBI TPEOOBAHNUS K OLIEHKE «3a4eT».

Kpurepuu onenku B xone nuddepeHIUPOBAHHOIO 3a4eTa
OTBEeT OIEHWBAaETCA HA  «OTJIWYHO», ©€CIOM  OOYyYalONIMICS  HMCUYEpPITBIBAIOIIIE,
MOCIIE0BATEIbHO, TPAMOTHO W JIOTMYECKHM CTPOWHO H3JIaraeT MaTepual IO BOIMpOcaM, He
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3aTpyIHSETCSl C OTBETOM IPU BUAOM3MEHEHUU 3aJ[aHMsi, CBOOOJHO CIPABIIAETCS C PELICHUEM
MPAKTUYECKHX 3a71a4 U clIocoOeH 000CHOBATh MPHUHSITHIE PEIICHHUS, HE TOMYCKAeT OIMUOOK.

OTBET OIICHWBACTCS Ha «XOPOIIO», €CIIM OOYYaIOIUKICS TBEPAO 3HAET MPOrPAMMHBINA
MaTepHua, TPaMOTHO U IO CYIIECTBY €0 U3JIaraeT, He JOIYCKAET CYIIECTBEHHBIX HETOYHOCTEU
IpU OTBETAaX, yMEEeT I'PaMOTHO NPUMEHSATh TEOPETUYECKHE 3HAHMS Ha MPAKTHUKE, a Takke
BJIa/IeeT HEOOXOUMBIMU HABBIKAMH PEIICHUS MPAKTUICCKUX 3a/1a4.

OTBeT OLIEHUBAeTCs Ha «yIOBJIETBOPUTEIHHO», €CIU OOYy4aloUIHiiCs OCBOMII TOJBKO
OCHOBHOM Marepuai, OJHAKO HE 3HaeT OTIEIbHBIX JAeTalield, JOMYyCKaeT HETOYHOCTH U
HEKOPpEKTHbIE (OPMYIUPOBKH, HapyIIaeT IOCIEI0BATEIbHOCTh B HM3JI0KEHHHM MaTepualia u
WCIIBITHIBACT 3aTPYAHEHUS MPU BBIIIOJIHEHUH NMPAKTUUECKUX 3aJaHUi.

OTBeT OllEHMBAaeTCS Ha «HEYAOBJIETBOPUTENIBHO», €CIM OOydalolUMics HE PpacKpbLI
OCHOBHOE COJIep’)KaHHWE MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OIMMOKH, C OONbIINMU
3aTPYJHEHUSIMH BBITTOJIHSIET MPAKTUUECKHE 3a/1aHus.

KpuTepuu o11eHKH B X0/1€ IK3aMeHa

B ocHoBe oneHKH TipH cade dK3aMeHa JISKHUT MATHOAITbHAS cucteMa (5 «OTIudHo», 4
«XOpOILO», 3 «yJOBIETBOPUTEIHHOY, 2 «HEYIOBICTBOPUTEIILHOY).

OTtBer OLCHUBACTCA Ha «OTJIMYHO», €Clin O6y‘{aIOH1HI>'IC$I HCYCPIBIBAIOIIIC,
MOCIIeI0BATENbHO, TPAMOTHO U JIOTMYECKH CTPOMHO HM3jJaraeT Marepual Mo Bompocam Ouiera
(TGCTa), HC 3aTpyAHACTCA C OTBCTOM IIpU BUJAOU3MCHCHHUU 3aJlaHUA, CBO60,Z[HO CIIPaBJIACTCA C
pelIeHreM MPaKTHYEeCKUX 3aady U CIOCOOEH O0OCHOBATh MPUHATHIE PEIICHUS, HE JOIMYyCKaeT
OIINOOK.

OTBeT OLICHMBAETCS Ha «XOPOIIO», €CIM OOYYArOIIUICSA TBEPJO 3HAET MPOTPAMMHBIN
MaTcpuall, rpaMOTHO U MO CYHICCTBY €Tr0o MU3JIaract, HE AOIMMYCKACT CYIICCTBCHHBIX HETOYHOCTEH
IpU OTBETAaX, yMEET I'PaMOTHO NPUMEHATh TEOPETUYECKHE 3HAHMS Ha MPaKTHUKe, a TakKke
BJIaCCT HGOGXOZ[I/IMBIMI/I HaBbBIKaMU PCHICHUA MPAKTUYCCKUX 3a/1ay.

OTBeT OIEHMBAECTCSI Ha «yIOBJIETBOPUTENBHO», €CIU OO0YYarolIMiics OCBOWJ TOJIBKO
OCHOBHOI Marcepuall, OJHAKO HC 3HACT OTACIbHBIX I[eTaHeﬁ, AONYCKACT HCETOYHOCTH U
HEKOPpEKTHbIE (OPMYIUPOBKH, HapyIIaeT IOCIEI0BATEIbHOCTh B HM3JI0KEHHHM MaTepualia u
HCIIBITBIBACT 3aTPYAHCHUS IIPU BBIIIOJITHCHUHN MPAKTUUCCKHUX BaHaHHﬁ.

OTBeT OLIEHHWBAETCS Ha «HEYAOBIETBOPUTEIBHO», €CIM OOYYaIOUIUICS HE PacKpbLI
OCHOBHOE COJIep)KaHWE MaTepuana, JJOMyCKaeT CYIIECTBEHHbIE OMIMOKH, C OONBIIUMHU
3aTPYJHEHUSIMH BBITTOJIHSIET MPAKTUUYECKHE 3a/1aHus.

4. BAHK KOMIIETEHTHOCTHO-OLLEHOYHBIX MATEPUAJIOB JIUIS1 OHEHKH
YCBOEHMUS YYEBHOM JUCIHUTILINHBI
4.1 Tekymuuii KOHTPOJIb
4.1.1. IIPAKTUYECKAS PABOTA
Kommekt onenounbix 3aganuii Nel mo Pazgeny 1. DnekTpudeckue 1menyd MmOCTOSSHHOTO
Toka, Tema 1.1. DnexTpudeckoe mnose (AyIuTOopHas caMOCTOsATeNbHas paboTa).
HanmenoBanue: CoeanHeHne KOHAEHCATOpoB. Pacuer nenen.
3amanue: pemwuTh 3amady. BapuaHT ykaspiBaeTcs TpernogaBareneM (CM. Ta0nuiy
BapUAHTOB).

‘ Bapuant ‘ YcnoBue 3agaun ‘ Cxema coeJMHEHMsI KOHJIEHCATOPOB |
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B nemu C; = 8 Mx®, Cy, = 4 MKD,
C3=6MK(D,C4=4MKCD,U=36B.
Onpenenuts 5KBUBAJIEHTHYIO €MKOCTh
LEeNH, a TakkKe 3apsi] U DHEPIuro
JNEKTPUYECKOTO 0JIsA KaXKI0r0
KOHJIEHCAaTOPa U BCEU LIETIN

B nermn C; = 10° n®d, C, = 3-10°
n®, C3 = 4-10" n®, C4 = 5-10*n®, U =
100B.Onpenenuthb SKBUBAJICHTHYIO
CMKOCTb LCIH, 3apsAd U SHCPruro 3Jic-
KTPUYCCKOT'O TI10JIs1 KaxXaoro
KOHACHCATOpAa

B nemm C1 = 80 nd, C, = 80 nd, Cs
= 40 nd, C4 = 30 nd, U = 100B.
Onpenenutb 3KBUBAJIEHTHYIO €MKOCTb
LIETIH, 3apsn u SHEPTHIO
AIEKTPUUYECKOTO TOJISI KaXKJI0H €MKOCTH
U BCEH lIenu

B menu C; = 0,1 mx®, C, = 0,15
MKD, C3 = 0,3 Mx®d, C4 = 0,2 MxD, U
=100B.OnpenenuTh SKBUBAJICHTHYIO €
MKOCTh II€TH, 3apsii W DHEPTHIO
ANEKTPUUYECKOTO IOJIs Ka)KJI0r0
KOHJIEHCATOpa U BCE 1enu

B uenu C; =30 Mx®, C, = 15MkD,
Cz =5 Mx®, C4 = 60MxD, U; = 30 B.
Onpenenutb 3KBUBAJIEHTHYIO €MKOCTb
LENH, HaNpsDKEHUE, MPHIOKEHHOE KO
BCEM LEMH, a TAKXKE 3apsi U DHEPrHUIO
AIEKTPUYECKOTO OJIS KaXJI0TO
KOHJIEHCATOpa U BCEH Lenu

B nenu C; = 4 Mmx®, C, = 6 MKOD,
C3 =10 Mx®, C4 = 20Mx D, U; =20 B.
Onpenenutb 3KBUBAJIEHTHYIO €MKOCTb
LENH, HaNpsDKEHUE, MPHIOKEHHOE KO
BCEM LEMH, a TAKXKE 3apsii U DHEPIHUIO
AIEKTPUYECKOTO OJIS KaXJI0TO
KOHJIEHCATOpa U BCEH 1enu

Buemn C; =3 1®, C, =1 nd, C3
=2H®,C4=3H®,U2=20B.
Onpenenuth KBUBAJECHTHYIO E€MKOCTh
LEMH, HAaNpsDKEHUEe, MPHIOKEHHOE KO
BCE  1Lemu, 3apsigi M DHEPruio
AIEKTPUUYECKOTO TOJIST Ka)KJ10TO
KOHJIEHCATOpa U BCEH 1enu

Boemn C; =40 n®, C, =40 nd, C3=
20 n®, C4 = 15 n®. IlpunoxenHoe k
nern  Hanpsbkeane U = 100 B.
Onpenenuth SKBUBAJICHTHYIO €MKOCTh
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LTI, HAMIPSDKEHUE Ha KaKIOM ydacTKe
LEMU, DSHEPrul0 H  3apsg  KaxIoi
€MKOCTH U BCEU e

9 B uemu Ci =1 Mx®, Cy = 2 MxD, c, Cs
Cs = Cs = 2 wxd, U = 60 B. —— —F

OHp CACIIUTL SKBUBAJICHTHYHO CMKOCTDH p

IICITH, 3apsg u SHEPIrUI0 f " 1

JJICKTPHUYECCKOI'O I10J1d KaXXJ101ro 1 |

KOHJIEHCATOpa U BCEH 1enu C_"’ U Cs

- . >

10 Buemu C; =2-10° n®, C, = 6-10° C, G

1, Cs = 3-10° 1, C4 = 6.10° nd, U = ] |

100 B. OmnpenenuTh 3KBUBAJICHTHYIO | + ' -

€MKOCTh IEMH, 3apsi W DHEPTHI0 ' C C, '

3JIEKTPUYECKOTO OJIst Ka)XJ10T0 /1 Il

KOHJIEHCATOpa U BCE 1enu L U I

Kommnekt onenounbix 3aganuii No2 mo Pazgeny 1. DnekTpudeckue 1menyd MmOCTOSHHOTO
ToKa, Tema 1.2. OCHOBHBIE 3JIEMEHTBI IEKTPUUYECKOM LENM MOCTOSHHOIO ToKa (AyAMTOpHas
CaMOCTOSITEeIIbHAs paboTa).

HaumenoBanue: Pacyér nemneit noCTOSSHHOIO TOKa

3ajaHue: pemuTh 3ajady. BapuaHT ykasbplBaeTcs IpenojaBaTeneM (CM. Ta0uuIy
BapUaHTOB).

[lenp MOCTOSTHHOTO TOKAa COACPKHUT HECKOJIBKO PE3HCTOPOB, COCOUHEHHBIX CMEHIAHHO.
Cxema nenu C yKa3aHUEM COINPOTHUBIIEHUN PE3UCTOPOB IPUBEJIEHA HA COOTBETCTBYIOIEM
pucyHke. Homep pucyHka, 3a1aHHbIE 3HAYE€HUS OJHOTO U3 HAIPSKEHUN WIM TOKOB M BEJIIMYUHA,
noJyIeXxaniasi onpefeNeHUIo, MpUBeAcHbBl B Tabu. 3. BCioy MHIEKC TOKa WIM HaNpsKCHHS
COBIIAJIA€T C MHJEKCOM PE3UCTOPA, 110 KOTOPOMY IPOXOAUT 3TOT TOK HWIJIM HA KOTOPOM JEHCTBYET
910 HampsbkeHue. Hampumep, depe3 pesucrop Rz mpoxomur Ttok I3 M Ha Hem nelcTByeT
HanpsbkeHue Usz. OnpenenuTs Takke MOLIHOCTb, OTPEOIseMYIO BCEil LIENbI0, U pacxXojl dJIEeKT-
PHUYECKOM aHepTHH LENbIo 3a § 4 paboThI.

[ToACHUTH C MOMOIIBIO JOTUYECKUX PACCYKACHUU XapaKTep MU3MEHEHUS JIEKTPUUECKOU
BEJIMYMHBI, 33JaHHOW B Talnuue BapHaHTOB (YBEIMYHUTCSA, YMEHBUIMTCS, OCTaHeTcs 0e3
U3MEHEHMs), €CIM OJMH U3 PE3UCTOPOB 3aMKHYTh HAKOPOTKO WJIM BBIKIIOUUTH U3 CXEMBI.
XapakTep JACUCTBUS C PE3UCTOPOM M €ro HoMep Yykazanbl B Tabn. 3. Ilpu »TOoM cuuTath
HanpspkeHue Uap Hem3MeHHBIM. 1Ipu TpyIHOCTSX JIOTMYECKHX MOSICHEHWM OTBETAa MOXHO BBI-
HOJHUTH pacyeT TpeOyeMoW BEIWYMHBI B M3MEHEHHOW CXeMe M Ha OCHOBAaHWU CPaBHEHHs €€ B
JIByX CXEMax JaTh OTBET HA BOIPOC.
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R,=10 Om
K R,=4 Om
—
R.,=5 Om
R,=15 Om[
Bt
Puc.12
R=40M R=40m R=100M
A ———— 1
+
R,=10 Om[] [IrR=15 Om
R.=5 Om
Bies —
Puc.14
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Howmep Howmep 3agaBaemasi | Onpene | JelicTBue ¢ pe3ucTOpOM N3menenue
BapuaHTa | pUCYHKa BEJIMYMHA JIATH 3ambikaeTcsi | BeikirodaeTcs | Kakou
HaKOpPOTKO N3 CXEMbI BCJINYHHBI
PacCMOTPETh
1 11 UAB =100B |3 R1 - |5
2 11 |1 =20A |4 - R4 U5
3 11 U2 =30B |5 RG - |2
4 11 |5 =10A UAB - R2 |5
5 11 UAB =50B |1 R1 - |3
6 11 |2 = 3,75A |5 - R5 U1
7 11 |4 =5A UAB R1 - |3
8 11 U5 =30B |1 - R3 U4
9 11 135=1,25A U; Rs - P
10 11 UAB = 80B U4 - R4 |5
11 12 UAB =50B |3 R1 - IG
12 12 |2 =2A UAB - Rz U1
13 12 |1 =5A U4 R2 - |1
14 12 U5 =18B |1 - R6 |2
15 12 |3 = 1,2A UAB R5 - U1
16 12 |5 = 6A |1 - R3 U2
17 12 UAB = 80B |5 R1 - U5
18 12 |6 =3A U1 - R5 U1
19 12 U4 =10B UAB R3 - IG
20 12 U1 =20B |4 - R2 |5
21 13 11 =12A Us R - Us
22 13 |4 =3A UAB - R2 U1
23 13 UAB =120B |5 R2 - |1
24 13 U3 =24B UAB - R6 |3
25 13 IG =4A Ul RG - U2
26 13 |1 = 24A |4 - R3 |3
27 13 UAB =30B U5 R1 - |4
28 13 U1 =96B |2 - R4 |1
29 13 |5 =2A |1 R3 - U1
30 13 Uag = 60B I3 - R, I3
31 14 I, =50A I3 Rs - Uy
32 14 |2 = 15A UAB - R6 |2
33 14 U3 =120B l4 R - Us
34 14 UAB =250B |1 - R4 |2
35 14 IG =8A Ul R4 - U1
36 14 |4 =4A |2 - R2 |1
37 14 |5 = 4,8A UAB RG - |2
38 14 U1 =200B |6 - R5 U2
39 14 U4 =48B UAB R3 - IG
40 14 |5 =6A U2 - R6 |2
41 15 |5 = 1A UAB R3 - |1
42 15 U,=12B U; - R» U,
43 15 |3 = 6A UAB R5 - U4
44 15 UAB =60B |1 - R4 |3
45 15 |1 = 24A UAB R1 - UG
46 15 U1 =54B |6 - Re U1
47 15 IG =3A Ul R4 - |2
48 15 Ue =12B |2 - R3 |1




49

49 15
50 15

|1:12A UAB
U2:36B U1 - R5 |2

Kommiekt onenounsix 3amanuii Ne3 mo Pazneny 4. TpexdaszHbie menu nepeMeHHoro ToKa,
Tema 4.2. BruroueHne Harpy3ku B IenmH Tpex(a3zHOro Toka (AyIUTOpPHAas CaMOCTOSATEIbHAs
pabora).

HaumenoBanue: PacuéT cMMMETpUYHBIX U HECUMMETPUYHBIX TPEX(PA3HBIX CETEH.

3amaHue: pemuTh 3a7ady. BapuaHT yKkas3blBaeTcsi IpernojaBaTesieM (CM.
BapUaHTOB).

3anmava 1. Jlns ocBelieHUs TpeX OAMHAKOBBIX YYacCTKOB MPOM3BOACTBEHHOI'O MOMEIIECHUS
YCTQHOBMJIM JIFOMUHECLIEHTHBIE JIaMITbl MOIIHOCTBIO P, = 40 BT kaxxgas. OOmiee uncio amn B
MOMEILEHUH I PaCIpPEeICHO MOPOBHY MEX]Yy ydyacTKaMu. Jlammbl paccuuTaHbl Ha HalpsHDKEHUE
U,; nuHeliHoe HanpsbkeHue TpexdaszHoi ceTr paBHO U yoy. Kaxaplil yuacTok moiaydaer nuTanue
OT OJIHOM (ha3bl CETH MPHU COCITUHECHHH JaMII 3B€3JI0M JTMOO OT ABYX COOTBETCTBYIOMIUX (a3 mpu
COCAMHEHUU JIAMIl TPEyroJbHUKOM. Jliast paGoThl Jamm HMCHONb30BaHBl —CIELHATbHbIC
MyCKOPETYIHPYIOIINE amnmnapaThl, COAeprKallhe KaTyIIKH CO CTAJbHBIMH MarHUTOIPOBOIAMH,
MO3TOMY KO3 (PHUIIMEHT MOIIHOCTH JIAaMII MEHBIIIEe €AUHUIBL: COS ¢ = 0,95.

BriOpath HEOOXOIUMYIO CXEMY MPUCOSTUHEHHUS JaMI K Tpexda3HOoU ceTH (3BE30M Win
TPEYrOJIbHUKOM) U HaduepTuTh ee. Omnpenenuth JIUHEHHBIE TOKM [, B IPOBOJHMKAX CETH,
MUTAIONICH JIaMIIbl TMPU paBHOMEpHOW Harpy3ke (a3. HavepTtuth B Macmirtabe BEKTOPHYIO
IyarpaMMmy HeNH U MOSICHUTH ee TocTpoeHue. Kakast akTuBHast sHeprus OyAeT u3pacxojoBaHa
BCEMH JlaMITaMH 3a 8 4 paboThI?

JlaHHBIE AJIS1 CBOETO BapuaHTa B3sITh U3 Ta0I. 1.

TaOJIUIIBI

Tabmauma 1

Howmep I, IIT Up, B Uy, B

BapHUaHTa

01 120 220 380

11 90 127 220

21 150 220 220

31 60 127 220

41 300 220 220

3amaua 2. Kaxxnas ¢daza Tpexda3sHOro cHMMETPHYHOTO MOTPeOUTENs (IIEKTPOABUIaTENh
IIEPEMEHHOT0 TOKa) paccunmTaHa Ha (a3Hoe HanpskeHue Uy M nmMeer akTuBHoe Ry u
UHAYKTHBHOE Xg¢ comnporuBieHus. HomuuanbHoe HampsbkeHue cetd Upi. BreiOpats cxemy
COEIMHEHUS MOTPEOUTENSI B 3aBUCUMOCTH OT HOMHMHAJILHOTO HampsbkeHus cetd Upr  (3Be3noit
WIH TPEYroJbHUKOM) U HauepTuth ee. OnpenenuTs akTuBHYIO P, peakTuBHyo Q u momHyo S
MOIITHOCTH, PacXoyeMble MoTpeduTeaeM. BoIaucInTh MOTpedIsseMblil THHEHHBIN TOK.

Kak Hy»HO coeqMHHUTH (a3bl MOTPEOUTENS (3BE3/I0M UITU TPEYTOJILHUKOM) JIsSI BKITFOUCHHUS
€ro B CeTh C HOMUHAIbHBIM HampspkeHueM U ? Beiunciuth JuHEHbIE TOKH B IPOBOJAAX MpHU
TaKoOM BKJIFOUEHUH. [[aHHBIE 1711 CBOETO BapuaHTa B3ATh U3 Ta0I. 2.

Ha ocHoBaHMM BBIUMCIEHHBIX JUHEMHBIX TOKOB mpu HampsokeHusx Ups u Upp chenats
3aKJTFOYCHHE O HEOOXOIMMBIX CEUCHUSX MPOBOIHUKOB JJIsI IPUCOSAMHECHUS TOTPEOUTENS K CETH.

Ta0numa 2
HOMep Uq), B Rq), OMm Xq), OMm UH1, B UHz, B
BapHaHTa
02 220 8,5 5,25 380 220
12 380 17 10,5 380 660
22 127 34 21 220 127
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32
42

220
380

4,25
5,4

2,6
2,6

220
660

380
380

3amaua 3. B TpexdazHyr0 UYETHIPEXNPOBOJHYIO CETh C JIMHEHHBIM HampsokeHnem Uy
BKJIIOYMJTM 3BE37I0M pasHble IO XapakTepy comnpoTuBieHus (cMm. puc. 46—50). Onpenenutsb
JUHEWHBIE TOKM W HAYepPTUTh B MaclITade BEKTOPHYIO auarpammy 1enu. I[lo BekTopHOi
JyarpamMMme OIpEeAEIUTh YMCIOBOE 3HAUEHHWE TOKAa B HYJIEBOM IMpoBoje. JlaHHbBIE Ui CBOErO
BapuaHTa B35Th U3 Ta0I. 3.

Kakue conpoTtuBienus Hano BKIIOYHTH B ¢a3bl B u C npuBeneHHON CXEeMBbI, YTOOBI TOK B
HYJIEBOM MPOBO/IE CTaJl PABEH HYJIIO PU HEM3MEHHBIX 3HAUEHUSIX CONPOTUBIICHUI B Qaze A?
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Tabmuua 3
Howmep Howmep Uy, B Howmep Howmep Uy, B
BapHaHTa pUCYHKA BapHaHTa pUCYHKA
03 46 380 33 49 380
13 47 220 43 50 220
23 48 660
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3amaua 4. B TpexdasHyio 4eThIpeXmpoBOAHYIO ceTh (puc. 51) BKIOUMIN Tpexda3zHyro
CYUIMJIBHYIO TI€Ub, MPEACTABISIONIYI0 cO00M CHMMETPHUHYIO aKTUBHO-UHAYKTUBHYIO HArpy3Ky
C CONPOTHUBJIECHUAMHU Ry M Xy, U JJaMIIbl HAKaJIMBAHUSA MOIIHOCTHIO Py kaxkaas. OOMOTKM nedn
COCIMHEHBI TPEYTOJIbHUKOM, JIaMIIbl HaKalWBaHUS — 3Be310i. KomuuecTBo jaMm B Kaxkaou
Gaze 1, np ¥ ¢ 3anaHo. HoMunaneHoe HanpsbkeHue ceth Uy. Cxema ceTu pUBECHA Ha pHUC.
56. Onpenenuts nokasanus amnepmerpos Al, A2, A3, A4, AS u BoasT™merpa V. Haueptuts B
MaciTade BEKTOPHYIO AMarpaMmy LNy Ui COeMHEHUS JIaMII HaKaJMBaHUs, U3 KOTOPOM HalTH
YHCIIOBOE 3HAYCHUE TOKA B HyJIEBOM IpoBoje lo (mokasanue ammepmerpa Ap). JlaHHbIE s
CBOET0 BapuaHTa B3sTh U3 Ta0I. 4.

pA2
A—F— O
pU,
Bo——
Co——
pU, pA3 | pAd4 [pAS5
N
pAu P”
Puc.51
Tabmauma 4
Howmep Ry, Om X, OM Py, Bt M, T g, LT ¢, T Uy, B
BapUaHTa
04 4 3 200 50 80 30 380
14 6 8 300 40 30 60 220
24 12 16 500 20 40 30 380
34 3 4 200 80 50 40 220
44 8 6 150 100 60 50 220

3agaya 5. Tpu OZMHAKOBBIX

pe3ucTopa C COMPOTUBICHUSAMH R Kaxaplii coequHMIn

3Be3/10i, BKIIOYMIM B Tpex(a3Hyl0 ceTh C JHMHEHHBIM HampspkeHueM Up M U3MEpUiIH
noTpebasieMbie TOKU Iyj. 3aTeM pe3UCTOPBI COSTUHUIN TPEYTOJbHUKOM, BKIIOUHMINA B Ty K€
ceTh U m3Mepunu ¢asueie oy u nmuHeiHbe Iy, Toku. OnpenenuTh, BO CKOJIBKO pa3 MpH TaKoM
MEePEKITIOUYCHUN W3MEHWINCHh (a3HbIe M JIMHEWHBIE TOKM W TOTPEOJISIEMBbIE IEThI0 AKTUBHBIC

Iqbz IHZ i
]

]
MOLIHOCTH, T.€. HAWTU OTHOLUCHHUS I I i Pl. Hageptuts B Macmrabe BEKTOPHYIO

H1

JUarpaMMmy LEIU [IPU COCAUHEHUH PE3UCTOPOB TPEYrOJIbHUKOM. J[aHHBIE I CBOETO BapUaHTA
B3ATH U3 TA0I. 5.

Tab6muna 5
Howmep R, Om Uni, B Homep R, Om Uyui, B
BapHaHTa BapHaHTa
05 10 380 35 20 380
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15 20 220 45 40 220
25 30 660

U.=127B U,=127B
Puc.53
U,=220B
[,=44A
/ 0s=—36°50
U,=380B U.=220B U,=220B
Puc.54 Puc.55

U.=127B

Puc.56

3amaua 6. [lo 3amaHHON BEKTOPHOW AmarpamMMme sl TpexdasHOW IMemu ONPENeTUTh
XapakTep COMPOTHBIICHUN B Kaxaou (aze (aKTHBHOE, MHIYKTHBHOE, EMKOCTHOE, CMEIIaHHOE),
BBIUMCIUTh 3HAUEHUE Ka)XJOro COMNPOTHUBICHUS M HAYEPTUTh CXEMY IPUCOEIUHEHUS
conpoTuBIIeHUN K ceTu. CONMPOTUBIICHHS COETMHEHBI 3B€3/101 ¢ HYJIEBBIM NMPoBoAOM. [lomb3ysich
BEKTOPHOHN IHUarpaMMou, MOCTPOSHHON B MacmiTade, OnmpeneinuTh Trpauueckl TOK B HYJIEBOM
ImpoBOJC. HaHHBIG AJid CBOCT'O BapuWaHTa B3ATb U3 Ta6.]1. 6. IlosscHUTs C IIOMOIIBIO JIOTHYECKUX
paccyXAeHH, Kak M3MEHUTCS TOK B HYJIEBOM IPOBOJE MPH YMEHBIICHUH YaCTOTHI TOKA B JIBa
paza.

Tabmauma 6
Howmep BapuanTa Howmep pucynka Howmep BapuanTa Howmep pucynka
06 52 36 95
16 53 46 56
26 o4

3amaga 7. TpexdaszHas HarpeBaTeNbHAs ME€Yb COCTOUT M3 TPEX OJWHAKOBBIX PE3UCTOPOB
CONPOTUBIICHHEM R, Kaxblil, COEMMHEHHBIX 3Be3/10M. [leub BKIIIOYEHA B CETh C JIMHEWHBIM

HanpsokeHHen Up.

Kak cremyer M3MEHHUTHh CONPOTUBIICHUS PE3MCTOPOB, YTOOBI NMPH HX
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COCTMHEHHU TPEYrOJbHUKOM M BKJIIOYCHHH B Ty K€ CEThb JIMHEWHBIC TOKH M IMOTPEOJIseMbIe
AKTHBHBIC MOIIHOCTU OCTAJIUCh NpeKHUMHU? JlIsi ciaydas COCIMHEHHsS PE3UCTOPOB Tpe-
YrOJILHUKOM Ha4epTHTh B Macmitabe BEKTOPHYIO auarpamMmy menu. JlaHHBIE JUIS CBOEro
BapHaHTa B3SATh U3 TA0I. 7.

Tabnuua 7
Homep BapuanTa R, Om Uy, B
07 10 380
17 11 220
27 20 660
37 76 380
47 44 220

3amaua 8. Ilo 3amaHHOW BeKTOpHOW Juarpamme s Tpex(as3HOH ILenu OonpenenuTh
XapakTep COMPOTHBICHUH BO Bcex (hazax (aKTMBHOE, MHIYKTUBHOE, EMKOCTHOE, CMEIIaHHOE),
BBIYHMCIIUTh 3HAYEHUS KaXJOrO CONPOTUBICHUS M HAUYEPTUTh CXEMY MPUCOCIUHEHUS
conpoTuBiieHu# K ceTd. CONMpOTUBIIEHUS COECAUHEHBI TPEYrOJIbHUKOM. 3aKOHYUTH MOCTPOCHUE
BEKTOPHOM JMarpamMMbl, MOKa3aB Ha HEMl BEKTOPHI JIMHEHMHBIX TOKOB la, g, lc. JlaHHble nmu

CBOET0 BapuaHTa B3ATh U3 Ta0II. 8.

U,=380B
[,=19A

0s=36°50

I,=19A I —19A

U.,=380 B U..=380 B

Puc.57

U,.=127B

U,s=220B

U,=220 B

U.=220 B

Puc.58

U,.=380 B

Ls=38A

1.,=38A 1,=76A

U,=1278 U.=127B U..=380B U,.=380 B
Puc.59 Puc.60
U,.=220B
1,,=22A
Pee=36°50
I, =44A
B U,.=220 B
U..=380 B N
Puc.61
Tabmuma 8
Howmep BapuanTa Howmep pucynka Howmep BapuanTa Howmep pucynka
08 o7 38 60
18 58 48 61
28 59

KoMmmiekt omeHouyHBIX 3agaHuid Ned 1o Pazneny 7. OcHOBBI 3neKkTpoHUKH, Tema 7.4.
DJEeKTPOHHBIE TeHEPATOPhl (AyAUTOpHAS CaMOCTOATENbHAs paboTa).
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HanmvenoBanme: M3yueHune ycTpoiicTBa 3JeKTpOHHOTO ocuwiorpada. Mcmoms3oBaHue
ocumiorpada sl BU3yalbHOTO HAOMIOACHUS U U3MEPEHHSI AIEKTPHUECKUX CUTHAIIOB.

3aganue:

- TIO3HAKOMHTBHCS € pabOTOM AIEKTPOHHO-TYYEBOrO OCHMIUIOTpada; HayduThCs

HaOMoaTh Ha dKpaHe ocuwuiorpada GopmMy MEpUOAMYECKUX U HEMEPHUOIUYECKHX CUTHAJIOB;
HAYYUTHCS U3MEPATh aMIUIUTYY, [UTMTEIbHOCTD, MIEPHO AIEKTPHUECKUX CUTHAJIOB; HAYYUThCS
MoJIy4yaTh (PYHKIIMOHAIbHBIE 3aBUCUMOCTH MEXAY IBYMS CUTHAJIaMU; MOJTYYUTh IIPEICTaBICHUE
0 TOYHOCTH, KOTOPYIO MOXET oOecmeuuTh ociiorpad, ¥ 00 OCHOBHBIX HCTOYHHKAX
MOTPEIIHOCTEM.

Kpatkue Teoperuyeckue u cipaBOYHO-MH(POPMALTUOHHBIE MaTEpUabl:
Ocummtorpad — (oscillum mar. — xomebanus grapho — mumry rped.) 310 mpuOOp, KOTOPHIHA
NO3BOJISIET HAOMIOAaTh HAa JKpaHe (OpMY IIIEKTPHUUECKUX CHUTHAJIOB (TO €CTh 3aBHCHMOCTH
HANpPsDKEHUS. OT BPEMEHH) M M3MEPATh UX HapameTpbl. Ero mpenMyIiecTBoM 1Mo CpaBHEHHIO C
JIPYTUMH  M3MEPUTENBHBIMU TpUOOpaMH  SBISIOTCS Majlask HHEPIHMOHHOCTb, HAIJISIHOCTD
BOCHIpUATHA HWH(MOPMALIMM U YHUBEPCAIBHOCTh — MOXXHO U3MEpSATh Cpa3y HECKOJBKO
napameTpoB curHaia. K HemocTarkaM MOXHO OTHECTH HEOOJbIIyI0 TOYHOCTH (2-5%) wu
OTHOCHUTENIbHO OOJIBIIYI0 TPYA0EMKOCTh u3MepeHuid. C momolpio ocuuuiorpaga MOXKHO
U3MEpATh BCE IapaMeTpbl JIOOBIX CHUTHAJOB, B TO BpeMs Kak Ooiee TOUYHBIE
CHelualn3upoBaHHbIe TPUOOPHI U3MEPSIOT 0OBIYHO KAaKON-TO OJIMH MapaMeTp.

Ocumsutorpad MOXET TakKe HCIONb30BATHCSA IS HCCIEIOBAHUS HEIICKTPUUECKUX
MPOLIECCOB, MIPH YCIOBUH, YTO MOCJIETHUE MPe0oOpa3yroTCs B 3JEKTPUUECKUE CUTHATIBL.
CoBpeMeHHbIe ocIUIorpadsl MO3BOJSIOT HCCIENOBATh CUTHAIBl aMIUIUTYAOH OT J0Jen
MUJUTMBOJIBTA JIO COTEH BOJIBT B JMAMa30HE YacTOT OT MOCTOSTHHOTO TOKa /10 ecATKoB [ urarepi.
YCTpoicTBO M MPUHLMI ACUCTBUS 3IIEKTPOHHOTO ocumiuiorpada. DIeKTPOHHBIA ocuuiuiorpad
npelHa3HayeH A HUCCIeNoBaHUs (OPMBI SJIEKTPUUECKUX CHUTHAJIOB IYTEM BHU3YaJbHOTO
HaOJIOCHUST U M3MEpPEHHsI MX MapaMeTpOB Ha JKpaHe 3IEKTPOHHO-IydeBoil TpyOku (DJIT).
DIIeKTPOHHO-JIy4eBasi TPyOKa MPEACTABISIET COO0M 3JIEKTPOBAKYYMHBIN NPHOOP ¢ OAHUM HIIH
HECKOJIbKUMH JTy4aMH, C TIOMOIIbIO KOTOPBIX HA SKpaHe, MOKPBITOM JIIOMUHO(OPOM, MosTydaeTcs
n300paxkeHNe UCCaelyeMoro CurHana.

YHUBepcallbHbIe OCIMIIIOrpadbl IEIAT MO0 YUCIy KaHAJIOB Ha OJHOKAHAIbHbIC, IBYXKaHAIbHbIC
U MHOTOKaHaJbHbIE, a MO YHCIY Jy4ded SJIEKTPOHHO-Ty4eBOW TpPyOKH, Ha OJHOIYYEBBIE,
nByxiyiyueBble 1 MHorosryueBbie. [Io 'OCT 15094-69 ynuBepcanmbHble OCIMULIOrpadbl UMEIOT
o6o3nauenne C1, mocie KOTOPOro yKa3bIBalOT MOPSIKOBBI HOMED Pa3padOTKH.
[Tpu oMo 3JIEKTPOHHOTO OCIHILIOrpada MOXKHO U3MEPATh HANPSIKEHUE, TOK, JITUTEILHOCTD
UMITYJIBCOB WJIM WX OTAEIBHBIX YYAaCTKOB, 4acTOTy U a3y 3JEKTPUUECKUX CHUTHAJIOB, MEPUOJ
CJICZIOBAaHUSI MMITYJIbCOB, MapaMeTphl aMIUIUTYJHOW M YAaCTOTHOM MOIYJISILIMU, aMILTUTYIHO-
YaCTOTHBIE XapaKTEPUCTUKH, YACTOTHBIE CIIEKTPhI, HCKAKEHHE CUTHAIIOB U JIp.
Ocuusutorpadsl pa3iaHMyHBIX TUIOB UMEIOT OOIME MPUHIUIBI MOCTPOCHUS M PabOThI, U3YYUB
KOTOpBIE, MO’KHO 3HAUYUTEILHO OBICTpee pa3o0paThesi B pab0Te KOHKPETHOTO MprUOopa.
brok-cxema ocumsuiorpada.

CraHmapTHBI ~ SJEKTPOHHO-TYYE€BOM  OCIWLIOrpad  COCTOMT W3  CIEIYIOUIUX
(byHKIMOHATBHBIX 0JI0KOB (puc. 1):

* 3JICKTPOHHO-Ty4eBO# TpyOku (DJIT);

* BXOJIHOTO JCNIUTENS (aTTEeHI0aTopa);

* YCHJINTENSI BEPTUKATIBHOTO OTKJIOHEHUS;

* CXEMbI CHHXPOHU3AIIUH U 3aITyCKa TeHepaTopa pa3BepTKH;

* renepatopa pa3septku (I'P);

* YCUJIUTENS] TOPU30HTAIBHOTO OTKIOHEHHUS;

* KaIMOpaTopa aMIUIUTYAbI U UTUTEITBHOCTH;

* 0JI0Ka MUTaHUS (HE TTOKa3aH).
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Puc. 1. brok-cxema 371eKTpOHHO-JIEBOr0 ocuusuiorpagda

DNEeKTPOHHO-ITydeBas TpyoOKa

OcHOBHBIM  y37mOM  ocumiuiorpada  sBIsieTCs  DJIEKTPOHHO-IIyueBass — TpyOka,
npeoOpasyronias 3JEKTPUYECKMH CUTHAI B BUAMMOE M300pa)xKeHHE. DIEKTPOHHO-ITydeBas
TpyOka (puc. 2) mpexacraBiseT coO0il BaKyyMHUPOBAaHHYIO KOJIOY C CHCTEMOW 3JIEKTPOJOB,
BKJTIOUaronied HuTh Hakana H, katon K, monynstop M, nepeiit Al u BTopoilt A2 aHOIbI U JIBE
napbl MIACTUH — BEPTUKAIBHOIO Y ¥ TOPU30HTAIBHOTO X OTKJIOHEHHUS JTyda.

X Y A\ snr
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Puc. 2. DnexTpoHHO-TTy4yeBast TpyOKa

DNEeKTpOHBI, BBUIETEBIIME W3 HArpeToro Karojaa, MOMAJalT B I0JE€ MOAYJIATOpA
(YIpaBIISIONIETo 3JEKTPO/1a), KOTOPBIA HAXOAUTCS MO OTPUIATEIbHBIM MTOTEHIIUAIOM K KaTOy.
MHTEHCUBHOCTh Iy4YKa, BBIXOJALIETO 3a MpEAesibl MOAYJIATOPA, a CIIEJ0BAaTEIbHO, U SPKOCTh
CBEUEHMSI IIITHA HA 3KPAHE PETYIUPYIOTCS OTEHIIUAJIOM MOAYJIATOPA.

JNanpHeimee QopMupoBaHWE TydyKa TMPOUCXOJUT TIOA JEHCTBUEM HAIPSHKEHUS,
IPWIOKEHHOTO K JIBYM aHOJaM, OJMH U3 KOTOPBIX SBISETCS YCKOPSIOLUM, APYyro —
doxycupyromuM. Cuctema 3JI€KTPOJIOB: HaKall, KaToJ, MOIYJATOp M aHOoIbl oOpa3yeT Tak
Ha3bIBAEMYIO DJICKTPOHHYIO MYIIKY, Ha3HaYeHWE KOTOPOU c(HOPMHUPOBATH Y3KHH 3JIEKTPOHHBIN
My4O0K (71y4) HEOOXOAMMOW HHTECHCUBHOCTH.

ONEKTPOHHBIM IMy4YOK, HPOHAS MEXAy ABYMs IapaMH B3aUMHO IEPIEHAUKYISPHBIX
OTKJIOHSIIOIIMX IUIACTHUH, MONAJAacT Ha JIIOMUHECLEHTHBIM 3KpaH, BbI3bIBAas €ro cpeyeHue. B
3aBHUCUMOCTH OT THIIA JIIOMHHO(OpAa CBEUYEHHWE MOMKET MPOAOIDKATECA OT HECKOJIbKUX
MUKPOCEKYH/I 10 JECATKOB CEKYH]I.

Ha mnpakTuke NpUMEHSIOTCS OJHO-, IBYX- W MHOTOJYYEBble TPYOKH, YTO TO3BOJISIET
HaOI0aTh OJHOBPEMEHHO HECKOJIBKO cUTHaoOB. CymecTByloT Takke 3anmomuHaromue JJIT,
CIIOCOOHBIE «XPAaHUTh)» Ha IKpaHe H300paKeHUE CUTHAJIA JUTUTEIBHOE BPEMSL.

[TpyHIMI TOJTy4EHUsT OCLMIIOIPaMM

Ecnu k mnactunam X unu Y OpUIOKUTH Pa3HOCTh MOTEHIIUAIOB, TO AJIEKTPOHHBIN Iy
OyZeT OTKIIOHSTHCS B TOPU30HTAIILHOM WJIM BEPTHKAJIBHOM HAIPaBICHUH. DTO OTKIOHEHHE h
IpsIMO MIPOMOPLMOHAIBHO OTKJIOHSIOUIEMY HampsbkeHuto U, NpUIokKEeHHOMY K IUIaCTHHAM
h=USy rme S - 4yBCTBHUTENBHOCTH TPYOKH, KOTOpas, B CBOIO Ouepelb, 3aBHCHUT OT
KOHCTPYKTHUBHBIX OCOOCHHOCTEH TPYyOKH 1 HAIPSDKEHUSI HA YCKOPSIIOIIEM aHO/IE.
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Ecnu Ha BepTHKaIbHO OTKJIOHSIOIIME IJIACTUHBI Y TOJATh MEPEMEHHOE HalpsKeHHeE,
HarpuMep, CHHYCOMIATbHON (POPMBI, TO AJIEKTPOHHBIH JIyd HAUYHET K0JIe0aThCsl B BEPTUKAIBHOM
HaAIpaBJICHUU U Ha 3KpaHe oOpa3yeTcs BepTUKaidbHas JuHUA. Ecnu Takoe ke HampsbKeHue
NOJaTh TOJIBKO Ha TOPU30HTAIBHO OTKJIOHSIONIME TUIACTHHBI X, TO Ha SKpaHe OyJeT CBeTAIascs
TOPU3OHTANIbHAS JTUHHUSL.

IIpu omHOBpEMEHHOM BO3/CHCTBUU TNEPEMEHHBIX HANpsHKEHWH Ha o0e maphl IIIACTHUH
MO’KHO MOJYYHUTh Pa3jiNyHble OCIMIJIOTPAMMBI B 3aBUCUMOCTH OT COOTHOIIEHUSI (GOpMBI, (ha3bl
Y 4aCTOTHI ATUX HamNpsKeHUil. B ciyyae CMHYCOMIaIbHBIX CUTHAJIOB ¢ OJIMHAKOBBIMHM YacTOTaMU
¥ COBMAJAOIMMMHU (pa3aMu Ha SKpaHE MOJYUIHTCS MpsMasi JUHUsA (puc. 3, a), yrojd HakJIOHA
KOTOPOH 3aBUCHT OT OTHOIIEHHUS aMIUMTyH. lIpum paBHBIX 4YacToTaxX, HO Pa3IMYHBIX (azax
nostyauTcs e (puc. 3, 0).

Y U, Y u, AY
: ARSIV ® AN —
v/ AT 17,
Uy '
A Y »
| [ B U, -
< x
t t -«
) & Ubx

Puc. 3. Cnoxenue cuHycounanbHbiX curHaioB Puc. 4. Omnpenenenue capura ¢asz 1o
AIUTUTICY

[Ipu paBeHcTBe amrmuMTya u ciasure ¢as, paBHOM /2, TONXYy4aeTcs OKPY>KHOCTb
(«xpyroBasi pa3septka»). [Ipu caure a3 OospmeM, 4eM /2, OKpY)KHOCTh BHOBb IIEPEXO/IHT B
AJUTHATIC ¢ OOJBIION OChIO, PACIIOJIOKEHHOM B APYrUX KBajapaHTax. MI3MepuB Ha OCIMILIOrpaMMe
napaMeTphl AIUTUIICA, MOKHO OIPENICTUTh BEIMYMHY CIBHTa 10 (ase.

Jns nByx curnanoB Y = Uy sin(ot +¢) n X = Uy m sin(ot +¢), ¢ ammumurygamu Uy 1 Hy,
Y4acTOTOW ® U CABUTOM TIO (haze (¢ CIIpaBeIIMBO COOTHOIICHHE

Uy U
U, U«

rae Uoy — HanpsKEHUE MPHU NEPECCUEHUH DIIIMICA ¢ 0Chl0 Y, U Ugy — HaIpsKeHue npu
nepecedeHnn ¢ ocbio X (puc. 4).

[Ipu npyrux COOTHOLIEHHMSIX 4acTOT W (a3 modydaroTcsi Oojiee CII0KHBIE KPUBBIE,
Ha3bpIBaeMble purypamu Jluccaxy (puc. 5).

CoomHowmeHHe CootHommenne a3
yactor Y/X

singp =

0 /4 /2 3/4r T

Puc. 5. @urypsl Jluccaxy

['enepartop pa3BepTKH.

Jlnst moy4eHust Ha 9KpaHe ocuuiuiorpada BpeMEeHHOM 3aBUCHMOCTH CUTHAJa, TOIaHHOTO
Ha BXOJ Y, HEOOXOAMMO 3JIEKTPOHHBIN JIyd MepeMeliaTh B TOPHU30HTAILHOM HAINpaBICHUH C
MOCTOSTHHOM CKOpOCThIO. [l 3Toro Ha tuiacTuHbl X ClieqyeT MOAaTh MHIO00pa3sHOe
HampsbkeHue (puc. 6), Ha3bIBaeMOE HampsOKeHHEM pas3BepTKu. [locimemHee BbIpabaThIBaeTCs
CHeMaTbHBIM TeHepaTopoM pa3BepTkH. [loa neficTBreM nMuaoo0pa3HOro HAPSHKEHUS 32 BpeMs
pocta HanpsbkeHus tl yyy mepeMecTHTCsl MO TOPU30HTAIU ClieBa HANpaBo, 3a BpeMs craaa
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HarpspKeHus 12 yd Bo3BpalaeTcs B KICXOAHOE COCTOSTHUE. Takum 00pa3om, 3a Bpems T=t1+t2,
Ha3bIBAEMOE MEPUOJIOM Pa3BEPTKH, JTy4 OCYIIECTBUT MpsAMOU U oOpaTHbIi xoa. ITunoobpasHoe

HarpsbkeHue GopMupyercs Tak, yToOsl t1>>t2, T.e. T=tl
Y t,

4U; X N 7\ ¢
\/

{ U,

f »

T

pt L

F

I

Puc. 6. IMumooOpazHoe HampsbkeHHe pa3BepTku Puc.7. Pa3BepTka cuHycoOuIaabHOTO
CUTHAJIa BO BpEMEHU

W3-3a GonpmION CKOPOCTH U CHEIHAIBbHOTO TalleHUs 3alHuparoluldM HaIlpsHKeHHEM
00paTHBIN X0/ JTy4a 0OBIYHO HE MPOCMATPUBACTCS.

[Tockonbky HampsbkeHHEe Ha IulacTUHaXx X BO3pacTaeT MPONOPHUOHAIBHO BPEMEHH, TO
ocb X MOKHO OTOKJIECTBUTH C OCbIO BPEMEHH.

Ecnu Bo Bpemsi pa3BepTKH K BEPTUKAJIBHO OTKJIOHSIOLIUM IJIACTHHAM Y MPUIOKHUTD
UCCIIelyeMO€e HaNpsDKEHUE, TO MOJI0KEHHUE JTyda B KaX/Iblii MOMEHT BpEMEHHU OyAeT 0JTHO3HAYHO
COOTBETCTBOBATh 3HAYEHHUIO ATOIO HANPSHKEHUS U Ha dKpaHe ocuwuiorpadga OyneT BHIEH
Y4aCTOK MCCIIEAYEeMOro curHania (puc. 7). 3aTeM HampspKeHHE MUIBI PE3KO MagaeT 0 HyJs U Ty
BO3BpalllaeTcsi B UCX0AHOE nojokeHue. [Ipu crnepyromem nepuojie Muiibl Ha SKpaHe MOSBUTCS
HOBBII y4aCTOK MCCIIEAYEMOTrO CUTHATIA.

OueBuaHO, YTO NPU PABEHCTBE NEPUOOB HccnenyeMoro Hanpskenus Tyu passeptku T,
Ha JKpaHe MOJy4uTCs OOUH nepuon ucciaeayemoro curdana. Ilpu T,=nT, (1 — unenoe yucmo)
ocuujuiorpaMMa  OyJeT MpeACTaBlIATh COOON HEMOJBIMIKHYIO KpPHUBYIO M3 T TEpHUOJOB
uccuenyeMoro HanpspkeHus. Ilpyn HeGOoIbIMX OTKIOHEHHUSX OT 3TOTO YCIOBHUS OCIMIUIOTpaMMa
Oynmer nBuratbcsi BIoib ocu X. BosHukHET 3¢dekT Oerymiero n300pakeHus WIH Ke dKpaH
OyZeT 3aloJHEeH CEMEHCTBOM CIBHUHYTBIX OTHOCHUTENIBHO JIPYT Apyra KpPHUBBIX. YCTOHYHMBOCTDH
M300paKeHUS JOCTUTACTCS TIPH TIOMOIIM CXEMbl CHHXPOHHU3AINH (CM. HIKE).

[Tunoo6pa3zHoe HanpsHKeHKe, POPMUPYEMOE TEHEPATOPOM Pa3BEPTKH, JOIKHO

HUMETh!

* BBICOKYIO JINHEHHOCTb y4acTKa, CO3JAI0LIETO IIPSMOM X0/ JIy4a;

* OOJIBLIYIO0 KPYTH3HY Y4acCTKa, BBI3bIBAIOIIETO OOpAaTHBIN X0/ JIyda;

* AMIUIUTYAY, JOCTATOYHYIO JJIs OTKJIOHEHUS JTy4ya Ha BECh HKPaH.

DNEeKTPOHHO-Ty4YeBbIE ocuusuiorpagbl JlnurenbHOCTh pa3BepTKU JOJKHA
peryaupoBaThCsl B IIMPOKUX Mpeeax.

s ynoOcTBa HM3MEpeHH B TeHepaTope pa3BepPTKH MNPEAyCMOTPEHO CTYINEeHYaToe
NEPEKIIIOUEHUE JJINTENBHOCTH Pa3BEPTKU U IIJIaBHAS PETYJIMPOBKA B IPEENax KaKION CTYIEHH.
Kpome Toro, nmeetcs nBa nuamna3oHa (Hanpumep, ¢ MHokutelsiMu 1 u 0,2).

Crnenyer TMOMHHMTb, YTO KaluOpPOBaHHOE 3HAYCHHE JUIMTEIBHOCTH  Pa3BEPTKU
COOTBETCTBYET YCTAaHOBKaM CTYIEHYATOro IMepeKIoYarenss TOJbKO TOrjga, KOrja pydka
IUTABHOT'O PETYJIATOPA IOBEPHYTA 10 YACOBOW CTPEJIKE O XapaKTEPHOTrO LIETYKA.

I'enepatop pa3BepTkH MOXeT paboTaTh B JBYX pEXKHUMax: aBTOKOJeOATEeIbHOM
(HEeTIPEPBIBHOM) U HKTYIIIEM.

B HempepbIBHOM peXHMMe 3allyCK NeHepaTopa pa3BepTKU MPOUCXOTUT aBTOMATHUYECKH,
IIPU 3TOM JIy4 COBEpULIAET IO 3KpaHy MEPUOJANUYECKOE ABM)KEHUE C ONPENEICHHON CKOPOCTHIO.
HenpepriBHasi pazBepTka HCIOJB3YETCS HpPH MCCIEIOBAHUU HENPEPBIBHBIX TMEPUOIUYECKUX
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MPOLIECCOB WJIM TEPUOIUYECKON MOCIeA0BATEILHOCTH HMIIYJIbCOB HEOOJBIION CKBaXXHOCTU
(ckBaxHOCTH QQ €CTH OTHOIIICHHE MTeproja '/' curHaa K ero anmurensHoctu T, Q = T/r).

Jlia HaOnrofeHus] UMIYJIbCHBIX CUTHAJIOB OOJBIION CKBaXKHOCTH M HEMEPUOIUYECKUX
(OAMHOYHBIX) MMITYJBCOB HCIOJNB3YETCA SKAyllas pa3BepTka. B 3TOM pexume 3amyck
reHepaTopa pa3BEpPTKH MPOUCXOAMUT TOJIBKO MPH TMOCTYIJICHUH CHENHATbHOTO HMITYJbCa,
BbIpa0aThIBAEMOI0 CXEMON CHHXPOHHU3AIMH M 3amycka. IIpu 3ToM reHepupyercss TOJIbKO OJUH
NEepUOJ MUJIbI, MTOCJIe Yer0 TeHEPATOp Pa3BEPTKU «KIET» MPUXOJa 0YePEIHOr0 3aIyCKaroIlIero
UMITYJIbca OT OJI0Ka CHHXOOHU3auUH.

[lepeBon TrTeHepatopa B IKAYIIMH PEXKHUM OCYHIECTBISETCS WM CIELHUATBHBIM
HEePEKII0YATENIEM, UITH PETYIATOPOM «CTaOUITBHOCTD.

Kpome BHyTpeHHero renepatopa pa3BepTKYy Jiyda MOKHO OCYIIECTBIISITh BHEIIHUM
UCTOYHHMKOM, CHUTHAJ KOTOpOro mopgaercss Ha Bxox X ocmwuiorpada. Ilepexmiouarens poxaa
paboThI reHepaTopa pa3BePTKH B 3TOM CIy4yae CTaBUTCA B MOJIOKEHUE X.

biiox cuHXpoHM3aLUN.

Kak ykaspiBanoch BbIllle, TPU HECOBMAJEHUU IMEPHOJOB HCCIEIYEeMOIr0 CHUTHAJIa H
pa3BepTKH ocIuriorpamMma OyzneT mepeMernarscss Mo 3kpaHy. [l ycTpaHeHHMS 3TOTO
HeJlocTaTKa B ocuusuiorpade npeaycMoTpeH 0JI0K CHHXPOHU3AIHUH.

CunxpoHu3anus — Mporecc, Ipu KOTOPOM paboTa reHepaTopa pa3BEpPTKH CTAHOBUTCS
3aBHCHMOM OT UCCJIEyEeMOI'0 CUTHaJA.

PexxuM CcHHXpOHM3AaLMM MOXeT OBITh BHYTpEHHMM M BHemHuMM. Ilpu pabote
ocuniuiorpada B pexxuMe BHYTPEHHEM CUHXPOHU3AllMU U3 KaHalla BEPTUKAIBHOTO OTKIOHEHUS
CHUMAETCsl YacTh YCWIEHHOIO HCCIEIyeMOIO0 CHUTHaJa M TIOJAETCSl Ha BXOJ CXEMBbI
cunxponmzanuu. [locnenHsisi, COBMECTHO €O CXEMOH 3allycka TIeHepaTtopa pa3BepTKU
BbIpa0aThIBaET KOPOTKUE UMITYJIBCHI ONPENEIEHHON (POPMBI, MTOISIPHOCTH U aMILTUTY/IbI.

dopMHUpOBaHUE 3ayCKAIOIIUX HMITYJIbCOB TMPOUCXOAUT B TOT MOMEHT, KoOrja
HaNpsODKEHWE Ha BXoJe OJloKa CHHXPOHM3AIMU [OCTUTAeT OINpPENEICHHOW BEIMYMHBL JTa
BEJIMYMHA BBIOUPAETCS PETYIATOPOM «YPOBEHb CHHXPOHH3aUu». [10IIpHOCTh CUHXPOHU3ALUN
oTpeneNnseT, Kakol y4aCcTOK CHHXPOHHU3UPYIOIIEro CHrHajla UCIONb3yeTcs MpH (popMUpOBaHUH
UMITYJIbCOB 3aITycKa: MOJOKUTEIbHBIA («+»), KaKk Ha PHC. 8, MM OTPUIATEIbHBIN («-«).

[Ipu 5TOM aHaNM3MPOBATHCS MOXKET AOCONIOTHBIM YPOBEHb CHTHala, T.e. 00€ €ero
COCTaBJISIIOLIME — TMEpeMEHHas U MOCTOSHHAs (=), WM TOJIbKO aMIUIMTyAa €ro MnepeMeHHOU
coctapisiromied ( -). OTH pexxuMbl paboThl OJOKa CHHXPOHHM3AIMK AHAJIOTHYHBI pabdoTte
YCUJIUTEISI BEpTUKAIBHOTO OTKIOHEHUS C «OTKPBITBIM» U «3aKPBITHIM» BXOJIOM (CM. HIKE).

IIpu pabGore B pexuMme BHEIIHEH CHHXPOHM3ALMU CHTHAJ, YIMPABISIOUIMNA 3arycKOM
reHepaTopa pa3BepTKH, M01aeTCs U3BHE.

Tpebyemblii pexxuM paboThl OlOKAa CHHXPOHHM3ALMU 337aeTCsl IepeKiIrouaTesieM poja
paboThI (BHYTPEHHsIs, BHEILIHSS), IEPEKII0UaTe]IeM PexnuMa cuaxpormsaruy (= Tuiu = £)

Ycunurenb BEpTUKAIBHOTO OTKIIOHEHUS

[TockonbKy 4yBCTBHTEIBHOCTh TPYOKH JOBOJIBHO HU3Kasl (B JIy4IIeM Cllydae HECKOJIBKO
BOJIBT Ha 1 ¢M), TO /Tl HAOIOIEHUSI CITA0BIX CUTHAJIOB HEOOXOUMO HCIOIB30BaTh YCUITUTEIIH.

He ocranaBnuBasich moApoOHO HAa NpHHIMNAX paOOTHl YCWINTENS, HA30BEM JIHUIIb
HEKOTOPBIC BAKHEUIITHE €ro MapaMeTpbl, HEOOX0AUMBIE MPH padboTe ¢ ocmiorpadom.

* BxonHoe comnpoTtuBienue — o0I1ee COMpPOTUBICHUE EIUTENs, KOTOPbI MPpUCOeANHEH
HEIMOCPEACTBEHHO K BXOJHOMY pazbeMy ocuusuiorpada. MoxxHO cUuTaTh, 4TO

MOJKIIIOYEHUE OCHMIUIOrpada SKBUBAIEHTHO BKIIOUYEHHIO B COOTBETCTBYIOIIME TOYKU
cxembl conpotuBienns Rex. Kak npasuno, RBx >1Mowm.

* [IpenenbHast 4yBCTBUTEIBHOCTh MOKA3bIBACT, KAKOM MUHHUMAJIbHBIA CUTHAJI MOYKET
OBITH 3apETUCTPUPOBAH OCIIHILIOTPadoM.

* YacToTHas XapakTepuCTUKa (Mojoca MPOIMYCKaHUS) — OCHOBHAs JMHAMHUYecKas
XapaKTEepUCTHKa, TIOKa3bIBalOIlas, B KAaKkOM JMala3oHE YacTOT MOXKHO HaOmI0naTh
CHUHYCOM/IaJIbHBIE CUTHAJIBI 0€3 CYIIECTBEHHBIX HCKAKEHU.
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Puc. 8 Cunxponunsanus reseparopa paspeptku: Uy- uccienyemsiii curnai, Uo —ypoBeHb
cuHxpoHuzaiu, L, — cuaxpoumnynsc, U, — HanpsbkeHHEe pa3BEepTKU

Puc 9. Ilonoca nporyckaHus yCUITUTEIS:

1 — ¢ «OTKPBITBIM» BXOJIOM; 2-€ «3aKphIThIM» BX0J0M; Kg- - koaddurment nepemaun; fy
— HIDKHSISI TPAHUIIA TIOJIOCHI IPOMYCKAHHUS, /,'. — BEPXHSISl TPAHUIIA TTOJIOCHI IPOMYCKAHUS YaCTOT

[Tosocoit mporyckaHus YCUIUTENsT Ha3bIBAIOT IUANa30H 4acToT OT /, J10/5, B Mpenenax
KOTOPOTo Ko3((UIMEHT Iiepeiaun CUrHana u3MeHsercs He 6omnee yem Ha 30 % (puc. 9).

OrpaHM4eHHOCTh TMOJOCHl TMPOMYCKAaHWSA YCWINUTENS BHOCUT HCKaXEHHS TpHU
HAOJI0ICHUU UMITYJILCHBIX CUTHAJIOB: CTJI&KMBAHUE MEPEIHET0 U 3a/IHET0 (D)POHTOB, TIOSBIICHUIO
BBIOPOCOB, CTa/I INTIOCKOW YacTH cUrHaia u T.4. (puc. 10).

XapakTep UCKaXCHHUI CUTHAJA 3aBUCHUT OT €ro (DOPMBI U ATUTEILHOCTH U Pa3IndeH IS
Pa3HBIX Y4acTKOB 3TOro curHajia. OrpaHH4eHHEe MOJIOCHl YacTOT CBEPXY MPUBOIUT B IMEPBYIO
ouepelb K HCKakeHHIo0 (PpoHTOB (Hamboiee pe3ko MEHSIFOIIMXCSl yYaCTKOB CHTHANA), @ CHU3Y — K
MCKaXEHUIO TUIOCKOM BepUIMHBI CUTHAJIA.

OOBSCHUTH 3TH UCKAKEHUS MOXXHO JTOCTATOYHO JIETKO, €CIIM Y4E€CTh, YTO MUMITYIbCHBIN
curHan o000l ¢GopMbl MOXKHO MpPEACTaBUTh B BHUJE CYMMBI T'apMOHMYECKHUX CHUTHAJOB C
HEKOTOPBIM HAOOpPOM aMIUTUTYJ U YacToT. Ecnum Obl yCHUIMTENh YCHIMBAI BCE YacTOTHI
OJIMHAKOBO, TO HX CyMMa Bo3pocia Obl POBHO B TO € KOJMYECTBO pa3, YTO W Kaxjas
cocrapisitomas, u (Gopma curHama coxpaHuiach Obl. OJHAKO, peaTbHBIC YCUIUTEIN HUMEIOT
OTPaHUYEHHYIO TOJIOCY MPOITYCKAaHUSl YacTOT 3a MpeleinaMu KOTOpod Kod(hPUIMEHT ycuiieHus
3HAUUTENBHO MA/IaeT M YCUJICHHBIN CUTHAI MOKET 3HAYUTEIbHO OTJIMYAThCSI OT HCXOIHOTO.

Takum 06pazom, 4eM IIUpe MoJI0ca YCHINBAEMbIX YaCTOT, TEM TOYHEE BOCTIPON3BOAUTCS
CUTHAJL.

B ycunurensx mpenycMoTpeHa BO3MOXKHOCTH CTYNEHYaTOro M IUIABHOTO W3MEHEHHUS
Koa(duimenTa yCcuiaeHUsl CHUTHaNa, HO MPU 3TOM MaciTad Ha dKpaHe OyIeT COOTBETCTBOBATH
YKa3aHHON Ha TepeKiovyarelie 4YyBCTBUTEILHOCTH TOJBKO TOTJAa KOT/Aa pydKa IUTaBHOU
PEryIUpPOBKY MOCTABIIEHA B MOJOXKEHUE KKaTHOP».

BxonHas nerns.

Uccnenyemplii curaan mojmaercs Ha BXo Y ocruiuiorpada, KOTOPbId UMEET JIBE CXEMBI:
OTKpBITYI0 (=) U 3akpbITyio (~). Ilpu otkpeiTom Bxone (puc. 11, mo3. a) curHan mojmaercs
HEMOCPEJICTBEHHO Ha JAENUTENb M NEepeaeTcs C MOCTOSHHOW COCTaBIIAIONIEH; MPU 3aKPbITOM
Bxojne (puc. 11, mo3. 6) —uepe3 pa3AeTUTENbHBIN KOHACHCATOP U HE MPOMYCKAET MOCTOSHHYIO
COCTaBJISIOUIYIO.

U oen

oo

Puc. 10. MckaxxeHne npsiMOYroJIbHOIO UMITYJIbCa YCUIIMTEIEM
Puc. 11. OTKpbITHI (a) ¥ 3aKPBITHIH (0) BXOIBI

KamuGpatop.
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[Ipu mpoBeneHUH M3MEPEHMI AMIUIMTYAHBIX W BPEMEHHBIX XapaKTEPUCTHK CHUTHAJIOB
HeoOxonuMa KainuOpoBka macimTaboB mo ocsiM Y u X. [lng sroro B ocumiuiorpadax umeercs
UCTOYHUK UMITYJIbCHBIX CHTHAJIOB C M3BECTHOM aMIUTUTYIOW W JJIUTEIbHOCTHIO, Ha3bIBaeMbIN
kanuOparopoM. C BbIXOAAa KanuOpaTopa HalpsDKEHHE IOAAeTCsl Ha BXOA Y, IOCIE Yero
IIPOBEPSIETCS] COOTBETCTBUE aMIUIMTYAHBIX U BPEMEHHBIX MapaMeTpoB KAIHMOPOBOYHOIO CUTHAlIA
MOJIOKEHUIO TIepeKIItoyaresel YyBCTBUTENbHOCTH ocummiorpaga mo ocsim X u Y. B ciyuae
HECOOTBETCTBUSI HEOOXOJUMO BBECTH KOPPEKLHUI0 KO3(PPHUIMEHTa YCHIIEHUS CIelUuaTbHbIM
COIIPOTHUBIIEHUEM, BBIBEJICHHBIM «I10]1 IIJIUID» U 0003HAYCHHBIM 3HAYKOM Y IO OcH Y U IO OCH
X COOTBETCTBEHHO.

Buumanwue! [1pu kanuOpoBKe U U3MEPEHUAX PYUKHU IUIABHOM PEryJlIMpPOBKH aMIUIUTYIbI U
JUTUTETLHOCTHU JAOKHBI OBITh TOBEPHYTHI IO YACOBOW CTPEJIKE A0 YIopa.

ITorpemnoctu.

B mo6om ocummiorpade norpeHocTi U3MepeHuil CKIIaAbIBAlOTCS U3 HECKOJIBKUX MCTOYHUKOB!
MOTPEIIHOCTH KaTUOPOBKH, HEIMHEHHOW 3aBHCHMOCTH OTKJIOHEHHS JIyda MO BEPTHKAIU OT
BXOJIHOTO HamNpsDKEHUs, 3aBUCUMOCTH KO3 (UIUMEHTa YCUJIEHHS OT YacTOThbI, MOrPEUIHOCTH
BXOJIHOTO YCHJIMTENS, HEIMHEHHOCTH Pa3BEPTKU BO BPEMEHHU, IIyMOB, KOHEUHOM TOJILMHEI JIyya
u T.1. [lonpoGHee ¢ BeMMUMHON NOTPEIIHOCTENH MOKHO O3HAKOMHUTBCS B TEXHUUECKOM ONMHMCAHUU
KOHKPETHOro ocumuiorpaga, B KOTOPOM OOBIYHO YKa3bIBAIOTCSI OCHOBHOM W pPAacCIIMPEHHBIH
JUana3oH U3MEPEHUH 1 COOTBETCTBYIOUIHNE MOTPEIIHOCTH.
Cpencts oOyueHus:

1. DnekTpoHHO-Iy4YeBbIe octmiuiorpadsl Tuma C1-55.
2. 'enepaTopsl cCUTHANIOB rapMoHKUYecKoi Gopmbl Tumna u ['4-106.
3. BosnbT™MeTp; MUWIIHAMIIEPMETP; HCTOUHUKU MUTAHUS.
4. [TaHenu co cXxeMaMH: JaMIIOYKOW HaKaJIMBaHUs, HEOHOBOM tammoii, RC- 1iemoukoi.

[IpakTuueckue 3a1a4uu, 3a1aHus, YIPa)KHEHUS:
N3mepenue aMminTy bl 1 4aCTOThl TAPMOHMYECKOIO CUTHAJIA.
[TocTpoiiTe 4acCTOTHYIO XapakKTEPUCTHKY ocuuiuiorpada B amamazoHe dactoT otllTi mo
0,5MIL.
[TpousBenute HaOMIOIEHUE U U3MEPEHUE UMITYJIHCHBIX CUTHAJIOB.
W3yunTe npouecc HarpeBaHUst HUTH HaKajla JJaMITbl HAaKaJIWBaHUSI.
N3yuute mporuecc paboThl peakcalliOHHOTO IT'eHepaTopa Ha ra3opa3psiiHOM JiaMIie.
Nzyuaute paboty RC — nenouky no ¢urypam Jluccaxy.

[Topsimok BBIMOJIHEHUS:
1. O3HaKOMBTECH C TEXHUUYECKUM OIucaHueM ociuniorpaga. ConocraBbTe pydKd peryJInpOBKH,
pacroyioKeHHbIE Ha JIMIIEBOW MaHeu Mpruodopa ¢ PyHKIIMOHATHHOM CXeMOi (0JI0K-CXeMOi).

W3mepenune aMmiuTy (el 1 4aCTOThl TAPMOHMUYECKOTO CUTHAJA.

» Tlomarite Ha BxOoA ocuuiorpada M SJIEKTPOHHOTO BOJBTMETpPA CHHYCOWIATHHBINA
CUTHAJI OT TeHepaTopa HU3KUX YacTOT YEPE3 COIIACOBAHHYIO HArpys3Ky.

CornacoBaTh — MOCTaBUTh MapajlieIbHO HAarpy3ke JIOMOJHUTEIBHOE CONPOTUBIICHHE
paBHOE BEIMYMHE BBIXOAHOTO COIPOTHBIICHUS T'€HEPATOpa, MPH 3TOM OT UCTOYHHKA OTOMpaeTcs
MaKCHUMaJIbHasi MOIITHOCTh U HET UCKAKECHUH (POPMBI HIMITYJILCOB (CM. TIPHIIOKEHUE 2).

* [lonyuute ycToiunBOe H300paK€HHE CHHYCOMJBI M HM3MEPhTE IO OCHIIIOrpaMMme
aMIUIMTYY CUTHaja U ero 4actoty. OIeHUTe MOrpeiHOCTh U3MEPEHUH.

* CpaBHUTE TIOJY4YEHHBIE 3HAYEHMsI C IIOKa3aHUSMU DJIEKTPOHHOIO BOJBTMETpAa M
MOKAa3aHUSMU HIKAJIbl YaCTOT FeHepaTopa.

Wwmeiite B BuAy, YTO pa3Max CHHYCOMIAIBHOTO CHUTHAla Ha 3KpaHe ocuuuiorpada
COOTBETCTBYET YABOCHHOMY 3HAUEHHMIO AMIUIMTY[bl HANpPSDKEHUS, a BOJBTMETP IOKAa3bIBAET

_U,
-

2. [TonyyeHne 4aCTOTHOM XapaKTEPUCTUKHU.

A

o AW

3¢ (HEeKTUBHYIO BETUYUHY 3TOTO HANPSHKEHUS
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* [TopaiiTe OT reHepaToOpa HU3KOM YacTOTHI Yepe3 cTaHaapTHYIO Harpy3ky 50 OM Ha Bxon
Y ocmworpadga CHHYCOMAAIbHBIM cUrHam TOCTOAHHOW amrumatyasl Uren. Caummure
3aBHCHMOCTh aMIUIUTY bl CUTHaa Ha 9KpaHe ocuuuiorpada Uocty oT 4acToThl fB quana3zoHe OT
1 T'u go 0.5 MI'u. IIpoBeauTe 3TH M3MEPEHMS IIPU «OTKPBHITOM ( ~ )» U «3aKkpeIToM (™ )» BXoJe
ocumtorpadga.

[TocTOSIHCTBO aMILTUTY bl BHIXOJJHOTO HANPSOKEHHs] TeHepaTtopa B auana3zoHe yactot 20
I'm -1 Mru koHTposnMpyercs: 3J€KTPOHHBIM BOJIbTMETpOM. IIpu wacTtoTax, BRIXOAALIMX 32 3TH
npenenbl, aMIUIMTYAY MOXHO CYUTaThb IOCTOSHHOW TpU HCIIOJIb30BAaHHWU COTJIACOBAHHOM
Harpys3Ku.

 3aMEeHUTE HU3KOYACTOTHBIA T€HEpaTop Ha BHICOKOYACTOTHBIN U CHUMHUTE 3aBUCUMOCTh
aMILTUTY bl OT YyacToThl B quanazone 500 KT -10 MI'.

* [Toctpoiite rpaduk 3aBucumoctd K(f)=Uoci/Uren Bo Bcem auamnasone gactot oT 1 I'
1o 10 MI'u, oTkiaabiBasg Ha OCH abcIyce 4acToTy B Jiorapupmudeckom macurade (X=Ig f).
Omnpenenure rpaHUYHbIE YaCTOTHI (CM. pHcC. 9).

3. HaGmonenre u n3MepeHne UMIYIbCHBIX CUTHAJIOB.

* [lonaiite Ha BXxox Y ocmuwuiorada mpsMOYTOJBbHBIM UMIYIbCe 4acToThl — 1 MI'IT oT
reHeparopa crnenuanbHol (opmel. [lomyunte Ha dKpaHe ocmwuiorpada yCTOMYHBOE
n300pakeHNe UMITYJIbCa B JKIYIIEM PEeXHMe padOThl TeHepaTopa pa3BepTKHU. 3alycK pa3BEpTKU
OCYIIECTBUTE KaK OT CaMOro CHUTHaja (BHYTPEHHHH 3amyck), TaKk W OT CHHXPOUMITYJIbCa
re’eparopa (BHEIIHUHN 3aIycK). 3apucyiTe OCIHIIOIPaMMBI.

 U3mepbre AMUTENBHOCTH 3a7HEr0 (poHTa CUTHAAa HU3KOYACTOTHBIM U
BBICOKOYACTOTHBIM ocuriuiorpadgamu. OOBsICHUTE pa3HUIY TOJTYYCHHBIX 3HAUCHHH.

4. zyueHue npoliecca HarpeBaHUsl HUTU HaKaJIMBaHUA.

[Tpu BKIIFOUEHWH JIAaMITOYKH HAKAJTMBAHUS B LIEMb HCTOYHUKA CTAOMIIM3MPOBAHHOTO TOKA
B HAYaJbHBIi MOMEHT BpEMEHHM Ha HeW BO3HHUKHET HEKOTOpO€ MaJeHHE HaIpsHKEHUS,
OINpeZeNsAEMOE CONPOTUBICHUEM HHUTH IIpM KOMHaTHOW Temmneparype Ilo mepe mporpesa
JAMIIOYKH TMaJIleHUE HAIpsOKEHUsl Ha Hel OyzieT pacTH IPOMOPIUOHATIBLHO POCTY COMPOTUBICHUS
JI0 MOMEHTa TEIUIOBOrO paBHOBecus Eciu M3MepuTh NajeHUe HANpsyKEHUS Ha HUTH, TO, 3Hasd
BEJIMUMHY TOKa, MOYHO IMOCTPOUTH 3aBUCUMOCTb CONPOTUBIICHUSI HUTH OT BPEMEHHU.

W3ydyenue mnporecca HarpeBaHUsl HUTU HaKaJWMBaHUS JIAMIIOYKM IIPOBOJAWUTCS Ha
YCTaHOBKE, cxeMa KOTopou npuBeneHa Ha puc 12. [luranune nammouku (JIH) ocymectBisieTcs ot
ucrounruka 12 B uepe3 perynupyemsiii crabunuzatop (CT), KOTOpbIil moagepKuBaeT B IENH
MOCTOSIHHBIA TOK, HE 3aBHUCSIIUNA OT CONMPOTUBJICHMS] HArpy3ku. BennumHa Toka u3mepsercs
MIHaMiepmerpom. [loaximounB ocuwmiorpad MapaieNbHO JIAMIOYKE, MOXHO MOJYYHTb
OCLMJUIOTPaMMYy HaIlpsDKEHUsI Ha Hell.

Puc 12 Cxema c naMroi HakaJIuBaHUs

Cobepute cxemy, nokasannyio Ha puc 12. [Ipu Haxkaroit knonke (K) ycranoBurte B menu
ok 100-300 MA

[Tpu ucronp30BaHUK JBYXKAHATBLHOTO OCIHIIIorpada.

* Haxumas u oThmyckas KHOINKY, MOJYYMTE€ YCTOWYMBOE H300paKEHUE CHUTHAJIOB,
3apUCYHTE OCLIUILIOIPAMMY.
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[Togymaiite, mpu KakoM (OTKPBITOM WJIM 3aKpPhITOM) BXoie Y W peXUME 3amycka
reHeparopa pa3BepTKU HaJl0 IPOBOIUTH JaHHBIM SKCIIEPUMEHT?

* [IpoKOHTpOIHMPYHTE MOCTOSHCTBO TOKA B I[EMH JIAMITBI.

* I3MepbTe HanpsiKEHUE Ha JIaMIle cpa3y MOocClie BKIIOYEHUsT KHOIIKU.

* HM3mepbTe ycTaHOBUBHIMIICS ypOBEHb HANpPSsDKEHUS IIOCJIE€ HarpeBa HUTH (peniuB
MpEeABAPUTENILHO BOMIPOC, YTO CYUTATh YCTAHOBUBIIIMUMCSI YPOBHEM).

* U3meppTe BpeMs 3a KOTOpOE HANpsUKEHHE Ha Jamme jgocturaer 95 % ot
YCTaHOBUBILETOCSI YPOBHSI.

* PaccuuraiiTe CONPOTUBICHHE HUTH NPU KOMHATHOM TeMIepaType U B pa3orpeToM
COCTOSIHUHU.

* Ilponmenaiite momOOHBIE W3MEpPEHUS] TMPU JPYTrUX 3HAYCHUSAX TokKa. OIleHuTe
MOTPEUTHOCTH MOJTYYEHHBIX PE3yIbTaTOB.

[Ipu ucnonb30BaHUM OJHOIYYEBOTO oclMiuIorpada.

¢ [Tonkmounte BXxoA Y MapaljielbHO MUJUIMAMIIEPMETPY, HaKUMask KHOTIKY, TOTyYUTE
OCLIMJUIOTPaMMy TOKa.

* [IpOKOHTpOIMPYHUTE TOCTOSTHCTBO TOKA.

* [Ilepexmounte BXOAn Y ocuwuiorpada mapajuleIbHO JamIe, a CHTHal C
MIULTHaMIIEpMEeTpa MojaiTe Ha BxoJ Onoka cuuxponusauuu (IIpocmexurte 3a Tem, yTOOBI
Kopnyc ocruuiorpadga ObUT MOAKIIOYEH K OOIIed TOYKEe JamMmbl U MUUIHammnepmerpa) B
KIYIIEM PEXUME C BHEIIHEH CHUHXPOHHU3AIMEH MOJYYUTE OCLHILIOTpAaMMY HAIpsKEHUs Ha
Jamrie.

* [IlonyuuTe yCTOMYMBYIO OCHIJLIOTPAMMY M TPOBEIUTE HM3MEPEHUS COTJIACHO
YKa3aHHBIM BBILIE TYHKTaM.

5. PenakcaiimoHHbIN TeHEPATOP.

CobGepute cxeMy, mokazaHHyto Ha puc. 13. ITlomyumre Ha skpaHe ocruuiorpada
yCTOHYHBOE M300pakeHNE PEIaKCAIIMOHHBIX KOJIEOAHUN U OIpeIeTUTe HAMPSHKECHUE 3aKUTaHUS
W ramieHus HeoHoBou sammbl (cMm. [lpunoxkenue 1). «OTKPBITHII» WM «3aKPBITHII» BXOJ
ocumutorpada Hy)KHO UCIIOIB30BATh MPU MPOBEACHUN YTHX U3MEPEHHIA?

Puc. 13. PenakcainOHHBII reHEpaTOp
* U3mepbTe niepuos koneOaHuii, CpaBHUTE ¢ PACUETHBIM 3HAUEHUEM

T=p mM
UQ-U-?

e [Ipocnenure 3a W3MEHEHUEM OCIMIJIOTPAMMEI PENAKCAIIMOHHBIX KOJICOAHHH MpH
n3MeHeHuu T, u U.

« KakoBa ponp comporuBieHuss R = 3 Mowm, U Kak OHO BIMSET Ha pPE3yJIbTaThbl
U3MepeHus?

RC nenouka u ¢puryps! JIuccaxy

Ecmu cunycompanpHoe HampspkeHue mnonatb Ha RC memouky (puc. 14), To mMexmy
HanpsokeHusMu UX u Uy Oyzaer peructpupoBaThCs CABUT 1O (asze, BeIMInHA KOTOPOTO 3aBUCUT
or R, C u 4YactoTel ® cuUTHajga. DTO CBOMCTBO MOYKHO HCIIOJIb30BAaTh Ui MOJIy4EHUs
npocredmx uryp Jluccaxy.

* Cobepute cxemy (puc 14). IlomaiiTe Ha BXOJ CXEMbl CHHYCOMJAIBbHBIA CHUTHAI OT
reHepaTopa 3BYKOBOM YaCTOTHI.
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Puc. 14. RC nerrouka

* M3MeHss 4acTOTy reHepaTtopa M CONPOTUBICHHE R, moiyuuTe pa3ivyHble BapHAHTHI
amrnca (cM. puc. 4), u3MepbTe €ro mapameTpbl U 1mo dopmyne (1) ompeaenure BETUUHMHY
cneura no ¢ase (¢). CpaBuure ¢ pacuetnoit (tgep =oRC). O0wscuutTe pazuuiy. [lomymaiire,
MoYeMy IO TaHHOM cXeMe Helb3sl MOIYYUTh OKPYKHOCTb.

Jns momydeHust Oojiee CIOXKHBIX (GUryp HEOOXOIMMO MCIIONB30BaTh JBa T'€HEparopa
HU3KOM 4YacTOThl, CHUTHaJbl C KOTOPBIX TMomaroTcs Ha Y ©W X BXOAbl ocIiuuiorpada
OJTHOBPEMEHHO.

* [Tomgaiite Ha Bxoa X ocimsuiorpada curaan ot reaeparopa ['4-106 gacroroit 100 —

500 I'u. k Bxoay Y MOIKIIIOYMTE JIPYTOil reHeparop, paboTaromuil B TOM K€ IUana3oHe
yacToT. MeHsie 4YacTOTy TeHepaTopoB, IMOJYyYUTe Ha OHKpaHe ocuwuiorpada pasiuyHbIe
BapuanThl uryp Jluccaxy, onpeaenuTe 4acTOThl T€HEpaTOPOB, MPU KOTOPBIX MOJTY4alOTCs Te
WJIU UHBIE (PUTYPBHL.

Jlnst u3MepeHus clBura mo ¢ase MOKHO HCIIONIb30BaTh ABYXKaHAJIbHBIN ocuusuiorpad,
Hanpumep C1-55. OH maeT BO3MOKHOCTh TPOBECTU U3MEPEHUS IBYMS METOAAMU:

1) MOXHO OIHOBpPEMEHHO HaONIONaTh Pa3BEPTKy BO BPEMEHH JBYX CHUTHAJIOB U
OTIpeeNIATh CABUT MO (a3e HEMOCPEICTBEHHO M0 OCHUILIOTPaMME;

2) B pexume «X-Y» Iepekiaodarens KaHaJIOB YCWINTEIb OJHOTO W3 KaHaJoOB
MOJIKJII0YaeTCs K TuiacTuHaM X BMECTO TeHepaTopa pa3BepTKU.

* IlpoBenure HM3MepeHHs U OTBETHTE HAa BOMPOC — KaKOHl W3 METOJOB HM3MEpPEHUS
(HEeTOCPEeICTBEHHBIM MM IO BUJIY SJUIMIICA) JIYYIlle HCIOJb30BaTh JJII U3MEPEHUs MajbIX U
OonbpIIMX CABUTOB 1O (haze?

[TpaBuna opopmueHus padoThl

1. Pabora odopmusercs B TeTpaau sl Ja0OpaTOpHBIX pabOT BHIE OTYeTa O
MIPOBEJICHHOM HCCIIEIOBAaHUH.

2. CozmepxaHue oTUeTA:

- KpaTKHe CBeJIeHHs 00 OCHOBHBIX XapaKTEPUCTUKAX YCTPOMUCTB AJIEKTPOU3IMEPUTEIHHOM
anmaparyphl,

- PUCYHKH OCIIMJIJIOTPaMM;

- rpauK1 XapaKTEPUCTUK KAHAIOB BEPTUKAIBHOTO U TOPU30HTAIBLHOTO OTKIOHEHHS;

- pacueTHble (POPMYIIBI C TOSCHEHUSAMU;

- 3aKJIIOYCHHE.

Peuensupyercs mpemnopaBareneM, eciid paboTa BBIIOJIHEHA HEYAOBIETBOPUTENIBHO, TO
IPOBOJSATCS UCIIPABJICHHUS U JIOTIOJIHEHUS U paboTa BTOPOH pa3 MpeIoCTaBIsAeTCs Ha PELCH3HIO.

4.1.2. JABOPATOPHAA PABOTA

Kommekt onenounbix 3amanuii Nel mo Paspeny 1. DiekTpuyeckue menud MOCTOSTHHOTO
ToKa, Tema 1.2. OCHOBHBIE 3JIEMEHTBI IEKTPUUYECKOM LENM MOCTOSHHOIO TOKa (AyAMTOpHas
CaMOCTOSITEeIIbHAs padoTa).

HasBanue: MccnenoBanue 31€KTpUUYECKUX LENEH NPU COEAMHEHUU PE3UCTOPOB. OmbITHAs
npoBepka 3akoHa Oma.

3amanue: pacder W IKCIEPUMEHTaJIbHas MPOBEpKa pabOThI MPOCTOW IEMU TOCTOSHHOTO
TOKa.

[Topsiiok BBINIOJIHEHUSA:
1. Tlepexmrouarenu «R1», «Ry», «R3» ycTaHOBUTH B MOJIOKEHHUH, YKa3aHHOM TIPETIOIaBaTEIIEM.
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2. Cobpats cxemy 1. [Tokazanust BompTMETpa 3aHECTH B TaOIHILy 1.

3. CoOpats cxemy 2 (nmpenen uzmepenus ammnepmerpa - 2[A]). [Tokazanust npuOOpoB 3aHECTH
B Ta0mwmIy 1.

4. CoOparb cxemy 3 (mpenen usmepeHus ammnepmerpa - 2[A]). Ilokazanust mpubOpoB 3aHeCTH
B Ta0wHIy 1.

5. CoOparts cxemy 4 (npenen uzmepenus ammnepmerpa - 2[A]). [Tokazanust npuOOpoB 3aHECTH

B Ta0mwmIy 1.

Tab6muna 1

Cxema 1 Cxema 2 Cxema 3 Cxema 4

U U U [ R U [ R, U [ R;

[B] [B] [B] [A] [Om] | [B] [A] [Om] | [B] [A] [Om]

U
6. BbruncauTh conpoTUBIEHHE pe3ucTopoB Ri; Ry; R3 mo dopmyne: R = —[Owm]

7. Bpmuwmcmute U* = U - 1,5 (1,5 [B] - yMeHbleHHe HampspKEHHs HAa WCTOYHHKE IIPH
BKJIFOYCHUU HATPY3KH).
8. PaccuuTaTh TOKHM U HampsHKEHUE ISl KaKI0Tro pesuctopa cxemsl 5 (puc. 2) 3nauenus U; Ry,
R, R3 - n3 Tabmume! 1:

R, R,
a) paccumTath conpoTusieHue yaactka «BC»: Ry = R, = ———-[Om]
R, +R,
0) paccunTaTh SKBHBaJIEHTHOE conpoTuBieHue cxeMsl: R, = R, + R, [OM]
B) paccumTaTh TOK 11 |, = U— [A]
R,

') PaCCUUTATh HAMIPSDKEHHS HAa PE3UCTOpaXx:
U, =1LR, [B]
U,=U,=1 R, mmU,=U,=U"-U, [B]

U, U,
1) paccuntats Toku LLuIp: |, =—=; |, =— [A]

R, R,
PesynbTaThl pacueToB 3aHeCTH B TAOIUITY 2.
Tab6muna 2

| 1 | 2 |3 U 1 U 2 U 3
[A] [A] [A] [B] [B] [B]

Paccunrano
M3mepeno
9. CoOpats cxemy 5. [Ipenensl H3MEpEHHS aMIIEPMETPOB:
PA; - 2[A]
pAz- 1[A]
pAs - 1[A].

[Toxazanuss amMmepMeTpoB 3aHECTH B Tabmuily 2. M3MepuTh BOJBTMETPOM HANPSOKCHHS Ha
pe3ucTopax, pe3ylbTaThl 3aHECTU B TAOIUILY 2.

ConeprkaHue oTyera:

- HOMeEp, Ha3BaHUE, 11eTb paOOTHI,

- CXEMBI;

- TaOJIULIBL;

- pacyerTsl.
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Bomnpock! k 3auery:
1. [latb onpeneneHue MEKTPUYECKOTO HAMPSKEHHUSL.
2. Cdopmymuposats 3akoH OMa 11 y9acTKa HEenu U A1 3aMKHYTOH TIeTH.
3. CdopmynupoBaTh NepBbIi U BTOpoii 3akoHbl Kupxrogoda.
4. 3anucath (GopMysbl, MO KOTOPHIM PACCUUTHIBAETCS HSKBUBAJIECHTHOE COIPOTUBIICHHE
II0CJIEI0BATENBHO COEIMHEHHBIX PE3UCTOPOB, MAPAIUIEIBHO COEUHEHHBIX PE3UCTOPOB.

5. JlaTh ompejenenue Kiacca TOYHOCTH Mprudopa.

6. OnpenenuTb CUCTEMY H3MEPUTEIBHBIX MEXaHU3MOB AJIEKTPOU3MEPUTEIBHBIX TPUOOPOB,
HCITOJIB3YEMBIX B JJabopaTOpHOM padoTe.

7. TlepeunciauTh JOCTOMHCTBA U HEJOCTATKH MPHOOPOB ITON CHCTEMBI.

8. Ompenenutp K1acc TOYHOCTH MPUOOPOB, UCIIOJIB3YEMBIX B paboTe.

9. OmnpenenuTb aOCOMIOTHYIO MOTPEIIHOCTh U3MEPEHHI, TPOBEICHHBIX B JAHHOW padoTe.

oA pA
__pA .
=y ) [
L N/ l Ry L + J N
+ O + . - t
™ T, T,
=128 { ) pv R1 =12B :'/ | pV R2 =128 ( )DV 3
L S h
| T I
Cxema 1 Cxema 2 Cxema 3 Cxema 4
pV
£
R R S R
PAZ Rz
CN.Y LY
R | E—
pA R1
-
R A3
+4 ! ;_ R3
=248 |
7 e e B

Cxema 5

KommuiekT onenounbix 3amanuii Ne2 mo Paszpeny 1. DnekTpuueckue LEnd MOCTOSHHOTO
Toka, Tema 1.2. OCHOBHBIC PJIEMEHTHI JICKTPUUECKOW IEMH MOCTOSHHOTO TOKa (AyauTopHAas
caMmocTosiTeNbHas paboTa).

Ha3Banue: MccnenoBanue JIMHUM NOCTOSIHHOTO TOKA.

3amanue: uccienoBaHWe paboThl JMHUU dnekTponepenad (JIDII) B 3aBUCHMOCTH OT
Harpy3Ku, CE4eHHs IPOBOJOB U JJIMHBI JINHUH.

[Topsitok BBINIOJIHEHUSA:

1. Tlonb3ysch YUCTEHHBIMU TAHHBIMU:
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p =0,98 [OM-MM? / M] - YZI€IIbHOE CONPOTUBIIEHUE HUXPOMA;

I, = 3,0 [m] - mmuaa JIDII 1;

I, =2,0 [M] - myuna JIDIT 2;

SH=0,20 [MMZ] - CCUCHHUE HWKHUX MMPOBO/IOB;

Sg = 0,14 [MM] - ceuenue BEPXHUX IIPOBOJIOB,
o gopmysne R = 'DTI paccuyuTaTh:

Ry - conporuBnenue HxHUX poBoaoB JIDII 1;

R g -conporusnenune BepxHux nposoaos JIOII 1;

R2p - conpoTtuBieHue Bepxaux mporoaos JIDII 2.
Pesynbrarel 3aHecTr B Ta0nuiy 1.

Tabmauma 1
| S RHP
[m] [Mm?] [Mm°] [Owm]
Rin 3,0 0,20 0,98
Ris 3,0 0,14 0,98
R2s 2,0 0,14 0,98

2. CoOparp cxemy (4acThb CXEMBbI, NMOKa3aHHas MyHKTUpoM, cobOpana). [lpemen uzmepeHus
amnepmerpa pA - 1[A].

3. MHccnenosanue padoty JIDII npu nsMeHEeHUH HArpy3KH:

a) [lepexmtouarens «i <> a» JIDII 1 ycTaHOBUTD B MONOKEHHUE « H »(HUKHUE MPOBOJIA).

0) BkimounTh yka3aHHOE MperoaaBaTesieM KOJTUIeCTBO JaMIl Ny.

B) [lokazanust ammepmeTpa 3aHECTH B TaOJIHILY 2.

r) BonbrmerpoM m3meputh HanpsbkeHuss B Hauyane JuHud (Up) u B konue sunuu (Uj). [pu

M3MEPEHUM HaIPSDKEHHS yYeCTh, YTO Mpenes u3MepeHnus BoiabT™Merpa pV-150 [B]. PesynbTaThl

M3MEpEHU 3aHECTH B TaOIUILy 2.

1) Bxirounth ykazaHHOE TpernojiaBaresieM Koau4ecTBo jJaMil No. [ToBToputh n3mepeHusl.

Tab6muna 2
Rup I Uy U AU AU”
[Om] [A] [B] [B] [B] [B]
JIDIT 1 N; Rip =
N>

¢) Berancnuth motepro HanpsHKEHUs ABYMs CIIOCO0aMH:
- Kak pa3HOCTh [MOKa3aHW BOJITMETpa B Hadalie U B Konue auann: AU =U, —U, [B]
- mo 3akoHy Owma I ydacTKa IIeld, NpeacTaBisomero coboit mposoma JIOII:
AU =1-Ry, [B]
4. UccnenoBanue padotel JIDII npu u3MeHEeHUH TUIOIIAIH MTOTIEPEYHOT0 CEUYSHHSI TPOBOJIOB.
a) BxkirounTth ykazaHHOE TIpernoiaBaTesieM KOJIUIeCTBO J1aMIl N.
6) IlpousBecTn wu3MepeHHs CHayaja IMpPU YCTAaHOBKE IMEpeKirovarens «i <>a» B
MOJIOKEHUE «HY (HIKHUE MPOBOJIA), 3aTEM B MOJIOKECHHE «B» (BEPXHUE MTPOBOJIA).
B) Pe3ynbrarel n3amepenunii 3anecT B Tabnuiy 3, Berauciauth AU u AU”,

Tabmuma 3
Rup I Uo U; AU AU”
[OM]_ [A] [B] [B] [B] [B]

JIDII 1 N3
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4. Uccnenoanue padotsl JIDII npu u3mMeHeHnn JJTMHBI TUHUH.
a) BxirounTh yKka3aHHOE NpenoiaBaTeaeM KOJU4ecTBO J1aMIl Ny.
0) [IpousBecTr U3MEpEeHUs IPU YCTAHOBKE MEPEKITFOUATENS « I <> &)» B MOJIOKCHHUE «BY.
B) JIDII 1 3amenuts Ha JIOII 2.
r) Ilepexmouarens «i <> a» JIOIl 2 ycraHoBUTH B moyokeHHe «B». KonnyecTBo
BKJIFOUYEHHBIX JIaMII - N 4.
1) [IoBTOpUTE OMBIT.
e) PesynbTaThl n3MepeHuit 3aHeCTH B TaOIUILY 4.

) Beruncnute AU u AU,
Tabnuua 4
Rrp | Uo U, AU AU
[Om] [A] [B] [B] [B] [B]
JIDIT 1 N4 R1B =
JIDII 2 RZB =

ConeprkaHue oTyera:

- HOMEp, Ha3BaHHE, IENb PabOTHL;

- cxema;

- TaOIHUIEL

- pacuersl.
Bompocsl! k 3a4ery:

1. Tlo kako# hopmyse BEIYUCISIOT COMMPOTHUBICHUS TPOBOIOB?

2. W3 xakux MarepuaioB M3TOTOBIAIOT MPOBOAA KaOenbHbIX M BO3XymHbIX JIOII, yemy
PaBHO yAETbHOE COMPOTUBIICHUE ATUX MaTepuaioB?

3. U3 kakoro marepuasia U3roTOBISIOT IPOBOJA CYIOBBIX KaOenei?

4. B xakux eIWHHUIIAX U3MEPSETCs YIAeIbHOE CONpOTHBICHUE MaTepruaia B cucteme CU, B
TEXHUUYECKON CUCTEME EANHMIL?

5. Ot yero 3aBUCUT NOTEPS HANPSKEHUS B MPOBOJIaX, KAK OHA BBIUUCIISIETCA?

6. Kak 3aBucHT CONMpOTUBICHHWE MPOBOAA OT TemmepaTyphl? bbuta 1M MOCTOSHHOM
tTeMIiepatypa rmpoBooB JIDII B mporiecce BEIMOIHEHHS paOOThI?

7. K xakoii cucrteme OTHOCSATCS M3MEPUTENbHBIE MEXaHU3MbI MPUOOPOB, MCIIOJIB3YEMbIX B
nabopaTopHoi paboTte? Y CTpOWCTBO U IPUHITUI ICHUCTBUS TPUOOPOB ITON CHCTEMBI.
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KowmrnekT oneHouHbIx 3amanuit Ne3 mo Pasneny 3. OnHodasHble 1ienu MepeMeHHOTO TOKa,
Tewma 3.3. Hepa3BeTBiieHHas 1IeNb IEPEMEHHOTO TOKa (AyIUTOpHAsT CaMOCTOsITeIbHas paboTa).

HasBanme: HccnenoBanue menu NMEPEMEHHOTO TOKa C IMOCIEIOBATEIBHBIM COCIUHEHUEM
3JIEMEHTOB.

3amanue: onpeaencHue mapaMeTpoB SJIEMEHTOB U PEKUMa paOOTHI HIETIH.

[Topsimok BBIMOJIHEHUS:
1. Ilepekmtouatenu «R», «Ly», «C» yCTaHOBUTH B YKa3aHHOE MPEIIOAaBATEIIEM MTOJIOKEHHE.
2. CoOpats cxemy (puc. 1).
3. CusTb MOKa3aHUs MPUOOPOB U 3aHECTH B TadiuUIy 1.

Tabmauma 1

Ug U, Uj Uy I

[B] [B] [B] [B] [A]

4. BEIUUCIUTE:

1) MIOJTHOE COMIPOTUBJIEHUE CXEMBI: Z = Tl [Om]
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U
2) COMPOTHBJICHHE pe3rcTopa: R = TZ [OM]
3) MOJIHOE COMPOTUBJICHUE KaTYIIKu: Z, = TS [Om]
4) MHTyKTHBHOE CONPOTHBIIeHNe KaTymku: X, =+/Z7 — R} [Om], rie

R - akTUBHOE CONPOTUBIICHHUE MTPOBOOB KATYIIIKH.
RL =3 [OMm] (nepexmtouaTens «Ly» B mosoxxkeHuu 1) mim
R = 3,5 [Om] (mepexitouatens «Ly B monoxxeHuu 2).

X
5) uHAyKkTHBHOCTS KaTymku (I'n): L = > Lf (f =50 /7 14)
T
u,
6) CONPOTHUBIICHHE KOHeHCaTopa: X = T [Om]
1
7) emkocTh KoHzeHcaropa (d): C = ——— (f =50 T L;)
2 f X.
8) HANpSHKEHHE HA 2IEMEHTAX CXEMBI:

Ur = U, - HanipsbKeHHE HA PE3UCTOPE;

Uc = U4 - HanpsiKeHME Ha KOHAEHCAaTope

UarL = IR - akTuBHas cocTaBstomas HapsDKEHUS Ha KaTYIIKE,
U, = I-X| - peakTHBHas COCTaBIISIIOIIAs HAIIPSDKEHUSI HAa KAaTYILKE;

9) Hanpsokenue Ha Bxone cxemsl: U 5, = \/(U U, )2 +(U, -U, )2 [B]
U, +U,
10) k03¢ unreHT MomHocty nenu: COS @ = ————
BX
11) yroi ciBura (a3 Mex1y HanpsoKeHHEM Ha BXOJIE CXEMBI M TOKOM:
¢ = arccos(cos )
12) Pe3ynbrarhl BeUMCIeHN 3aHECTH B TAOIUITY 2.
Tab6muna 2

Z R X|_ L XC C UR UA|_ U|_ UC UBX COS @ 0]
[Om] | [Om] | [Om] | [tT'H] | [Om] | [wF] |[B] |[B] |[B] |[B] |[B] [rpan]

5. TlocTpouTh BEKTOPHYIO AHAarpaMMy HaNpsOHKEHUH (MPUOTM3UTENBHBIN BHJl JAHArpaMMbl

MOoKa3aH Ha puc. 2).

Conepxanue oTyeTa:

- HOMep, Ha3BaHME, 11eJIb PaOOTHI;

- CXEMa;

- TaOIUILIBL;

- pacuersl;

- BEKTOpHasl IuarpaMma.

Bomnpocs! k 3a4ery:

1. HasoBure pexxuMbl, B KOTOPBIX MOXET paboTaTh nocineaoBatensHas RLC nemns.

2. Omnpenenure peXxuM pabOTHI UCCIETYEMOMN B pabOTE CXEMBI.

3. Ompenenute HEOOXOAUMYIO BEJIWYMHY €MKOCTH KOHJIEHCATOpa, YTOOBI JlaHHAs cXema
paboTana B pexXMMe pe30HaHCa HampspkeHH. OnpenenuTe IMOJHOE CONPOTUBIEHUE CXEMBI,
KO3(QHUIMEHT MOIIHOCTH, YroJ cABHra (a3 MEeXIy BXOJHBIM HANpsHKEHUEM M TOKOM IpH
paboTe CXeMBbI B PeXHME PE30HAHCA HAIIPSKEHUH.

4. Ormpenenure CHCTEMY HW3MEPHUTEIBHBIX MEXaHU3MOB IPHOOPOB, HCIOIB3YEMbIX B
nabopaTopHoi pabdore.




5. TlepeuncnuTh TOCTOMHCTBA M HEIOCTATKH TAHHON CUCTEMBI.
R L o}
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KowmrnekT oneHouHbIx 3amanuit Ned4 mo Pazneny 3. OnHodasHble 1ieny MepeMeHHOTO TOKa,
Tewma 3.4. PazBeTBiIeHHAs 1IETIb IEPEMEHHOTO TOKa (AyIUTOpHAs CaMOCTOsTeIbHas paboTa).
HasBanme: HccnemoBanue menud TNEPEeMEHHOTO TOKa C MapaUIeTbHBIM COCTUHEHUEM

3JICMCHTOB.

3amanue: OmnpeneneHrue mapaMeTpPoOB AJIEMEHTOB Mo paboTe mapamnenbHoit R-C menw,

pacuer uenem.

[Topsiiok BBINIOJIHEHUS:

1. TIlepexmrouarenu «R» u «C» yCcTaHOBUTH B YKa3aHHOE MPEMOIABATEIEM MTOJI0KEHUE.

2. Cobpatb cxemy | (cxema mokaszana Ha puc.l).
[Ipenensr namepeHus amMmnepMeTpoB: pAj - 2 [A]

pAz -2[A]
pAsz - 1[A]
3. CHATbh NOKa3aHUs NPUOOPOB U 3aHECTH B TadIHIy 1.
Tabmauma 1
N3mepeno Beruucneno
U | 1 |3 |1* R XC C COS ¢ (0]
[B] [A] [A] [A] [A] [Om] | [Om] | [uF] [rpan]

4. BBIYHCIUTE:

2

TOK B HEPa3BETBJIEHHON uacTh nenu: |, = /12 + 12 [A]

U
CONpOTHUBIIEHUE pe3ucTopa: R = T [Om]

U
CONpPOTHBIIEHUE KOHJCHCATOpa: X = T [OMm]

3
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- emxkocTh KoHaencaropa: C = _ (f =50 77 14)
2 T X¢

|
- K03(PUIUEHT MOIIHOCTH CXEM: COS(Q = |—2
1
- yroun caBura (a3 Mex/1y HanpsKEHHEM U TOKOM B HEPa3BETBJICHHOM YaCTH LEIH:
¢ = arccos(cos ¢)

Pe3ynbraThl BRIYHCICHUN 3aHECTH B Ta0MILy 1.

5. TlocTtpouTh BEKTOPHYIO AuarpaMmy TOKoB s mapayuienbHoi RC nenu. (ITpubnusutenbHbIi
BU/JI IMarpaMMBbl TTIOKa3aH Ha puc. 2).

6. PaccuntaTh TOK M HampspDKEHUS Ha PE3UCTOPE M KOHJEHCATOpE MNPU MOJIKIIOYEHHUH
nocsenoBareabHOi R-C cXeMbl K TOMY € UCTOUHHUKY MUTAHUS:

- paccuMTaTh MOJHOE CONPOTHBIEHHE cXeMbl: Z = /R? + X & [OMm]
U
- paccuurarh TOK: | :2[OM]

- PaCCUUTATh HAPSKCHUSA HA 3JICMCHTAX CXCM!:
- va pesucrope: U, =1-R[Owm]
- Ha koH1eHcaTope: U, =1 - X [OMm]

- K03 (HUIIMEHT MOITHOCTU cXeMbl: COSQ = E

- yroJ ciBura (a3 MeXy TOKOM M HAPsHKEHHEM Ha BXOJIE CXEMBI: () = aI’CCOS(COS (0)
- Pe3ynbTarhl pacueToB 3aHECTH B Ta0IHILy 2

Tabmauma 2
Brruncieno M3mepeHo
z cose | o | Ur Uc | Ur Uc Usx
[Om] [rpan] | [A] [B] [B] [A] [B] [B] [B]

7. Cobpatb cxemy 2 (puc. 3).
[Ipenen usmepenus amnepmerpa pA - 1[A].
8. U3Meputh BOIBTMETPOM HAIPSHKEHUS HA BXOJIE CXEMBI, Ha pe3UCTOPE U Ha KOHJEHCATOPE.
9. Pesynbrarhl 3aHECTH B TaOIUILY 2.
10. TTocTpouTh BEKTOPHYIO AMArpaMMy HampsDKEHUH 1Jis rmocienoBareabHoit RC nenm.
(mpuOAM3UTENBHBIN BUJ TUArpaMMBbI ITOKa3aH Ha PUC. 4).
CopneprkaHue oTyera:
1. HoMmep, Ha3BaHUE, 1IN PAOOTEHI;

2. CXEMBL,
3. TaOIuIEL
4. pacuersl;

5. BEKTOpHBIE JUArpaMMBbl.
Bomnpock! k 3auery:

1. Hamucates ¢Gopmynbl, 1O KOTOPBIM PACCUMTHIBAIOTCS IIOJHOE COMPOTHBIICHUE
nocienoBarenbHoii RC memu, compoTuBieHue KOHAEHcAaTOpa (€CiM M3BECTHA €ro €MKOCTh U
4acTOTa MUTAIOIICH CETH).

2. Ompeznenute MOPsAOK M3MEHEHHUs (YBETUUMUTCSA, YMEHBIIUTCS) COS (0 MPH YBEIMYECHUU
€MKOCTH KOHJIeHcaTopa B cxeme | win B cxeme 2 (10 yKa3aHUIO MPErnoaaBaTes).

3. Omnpenenurte MOPsAIOK U3MEHEHUS (YBEITHMYUTCS, YMEHBIIIUTCS) yIiia cBUra a3 ¢ Mexmay
TOKOM M HaIlpsHKEHHEM IMPH YBEIMUYEHUU CONPOTUBIIECHUS pe3UcTopa B cxeme | miu B cxeme 2
(1Mo yKa3aHUIO MPEnoaBaTes).
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4. Ompenenute CUCTEMY HW3MEPHUTEIBHBIX MEXaHU3MOB NPHOOPOB, HCIOJb3yeMbIX B
nabopaTopHoii pabore.
5. OnumuTe yCTpONCTBO M MPUHIIMIT ICHCTBUS JTAHHOW CHCTEMBI.

pA1
N
—
(/ \\‘I pA3
UB‘\ |f (ﬁ\\'u
L/ DV
= C
PUC. 1
& [ g
3 g [l
X
\\ I U“f
PHUC. 2
L
. ,/(P
U,
A Q UB‘(
PHC. 3 PUC. 2

KowmrnekT onenounbix 3ananuii Ne5 mo Pazneny 4. Tpexdaszubie 1ienu nepeMeHHOro ToKa,
Tema 4.2. Bxitouenue Harpy3kw B Ienb Tpex@aszHoro Toka (AyauTopHasi CcamMOCTOSTEIbHAs
pabora).

Hassanue: UccnenoBanue TpéxdazHoit 1ienu npu COeAMHEHUN «3BE310M».

3amanue: UCCIIeJOBaHNEe HOPMAILHBIX U aBAPUIHBIX PEKUMOB pabOThl Tpexda3Hoil menu
IIPU COETMHEHUU HArpy3Ku 3BE3/0M.

[Topsiiok BBIIOJIHEHUS:

1. CoOparp cxemy (cxema IMoka3zaHa Ha puc. |, 4acTh CXEMbI MOKa3aHHAs CHUHHUM IIBETOM,
coOpaHna).

2. B nabopaTopHoii paboTe HEOOXOIUMO BBITOJIHUTEL 6 OMBITOB. B Ka)xa0M ombiTe HEOOXO0AUMO
U3MEPUTHh TOKU B JIMHEUHBIX U HEUTPAJIbHBIX MPOBOJAX, JUHEHHBIC HAIIPSIKEHUS. 3HAUYCHUE
MOIIIHOCTEW MOTpeOUTeNell 115 KaXI0T0 OIbITa 3a/1a€TCs MPEIoaBaTeseM.

Ompit 1.

Cummerpuunas Harpy3ka (Pa = Pg = P¢) ¢ HeliTpaabHBIM TIPOBOIOM.

S1; S2; S3; S4 - BKIIIOUEHBI
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S5 - BBIKJIIOYECH.
OmnpiT 2.
CummeTpuyHas Harpy3ka 0e3 HeMTpaabHOTO ITPOBOJA
S1; S2; S3 - BKIIOUEHBI
S4: S5 - BEIKITIOYEHEL.
OmnpiT 3.
He cummerpuunas narpyska (Pa > Pg = P¢) ¢ HeliTpaibHBIM POBOAOM
S1; S2; S3; S4 - BkITtOueHBI
S5 - BBIKIIIOYCH
OmpiT 4.
He cummMerpuuHas Harpy3ka 0€3 HeUTpaJIbHOTO IMPOBOIA
S1; S2; S3 - BKIIOUEHBI
S4: S5 - BEIKITIOYEHEL.
OmpiT 5.
OO6psIB (ha3bl A Mpyu CHMMETPUYHON HArpy3Ke
S2; S3 - BKITIOYCHBI
S1; S4; S5 - BLIKITIOUEHEL.
OnpIT 6.
KopoTtkoe 3aMbikanme B ¢aze A pu CUMMETPUIHON HArpy3Ke.
BrarounTs TymMOJ1€p S5 MOYKHO TOJBKO ITOCIIE OTKIOYCHHS TyMOIepa S4.
S4 - BBIKIIIOUCH
S1; S2; S3; S5 - BKITIOUYEHBI.
3. Pe3ynbrarhl u3MepeHuii 3aHECTH B TAOJIHITY.

Tabnuua

Ne Po» |Ps Pc Ia Is Ic In Ua |Us | Uc | Uag | Ugc | Uca

n/n_| [Br] | [Br] | [Br] |[A] |[A] |[A] [[A] |[B] |[B] [[B] |[B] |[B] |[B]

OO WIN -

4. TlocTpouTh BEKTOPHBIC TUArpaMMbl HANpPsDKEHUI M TOKOB Ul YKa3aHHBIX IpenojaBaTeieM
OTBITOB (TTPUOJIM3UTEIBHBIN BUJT BEKTOPHBIX MarpaMM IMOKa3aH Ha puC. 2).
Conepxanue oTyeTa:
- HOMep, Ha3BaHME, 11eJIb PaOOTHI;
- CXEMBI;
- Tabnuma;
- COOTHOILIEHUS MEXy HANPSKEHUSAMHU U TOKaMU (CM. I1. 2);
- BEKTOpPHbBIE AUATrPAMMBI.
Bompocs! k 3a4ery:
1. Jlaiite ompeneneHus (ha3HBIX U JTUHEHHBIX HANTPSHKCHUH.
2. Jlaiite ompeneneHus (a3HbIX U IMHEHHBIX TOKOB.
3.  YKaxuTe COOTHOUICHHUS] MEXAY (a3HbIMHU U JTUHEHHBIMU HANPSHKEHUSIMHU U TOKaMU MpU
COCMHEHUH Harpy3KH 3BE3/I01 U TPEYTOJIbHUKOM.
4. VxaxuTe CTaHJapTHbIC 3HAaYeHUsI (Pa3HBIX U JTUHEHHBIX HANpsKEHUN Ha MOTPeOUTENSIX U
Ha UCTOYHHKAX AJIEKTPOIHEPTUH.
5. Omnpenenure HOMEpa ONBITOB, B KOTOPBIX LI€TIb paboTalia B aBapUMHBIX PEKUMaX.
6. OnwumuTe CUTyalMH, B KOTOPBIX HEOOXOIMMO MPUMEHSATh HEUTpaIbHbIN mpoBoa. Kakoe
ceyeHue (IO CPaBHEHUIO C CEUYCHUEM JIMHEWHBIX TPOBOJOB) MOJDKEH WMETh HEHUTpabHBINA
npoBoA. B kakux ciayyasx JTUHEHHBIN IPOBOJ HE HYXKEH?
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KommiekT onenouHbIx 3amannii Ne6 mo Pasneny 4. Tpexdaszubie nienu nepeMeHHOro ToKa,
Tema 4.2. BximroueHne Harpy3kd B LIelb Tpex@asHOro Toka (AyIUTOpPHAas CaMOCTOSITEIbHAs
pabora).

Ha3zpanue: MccnenoBanue Tpéxda3Hoil Lenu npu COETNHEHUN «TPEYTOIbHUKOM).

3amaHue: UW3Y4YeHHE BIMSHUSA CTENEHU 3arpy3KH DJEKTPOJBUTATENi U  E€MKOCTH
KOMIICHCUPYIOIINX KOHICHCATOPOB Ha KOX(h(GUIMEHT MOmHOCTH ceTu. OOMOTKM JBUTATENs
COEIMHEHBI TPEYTOJIbHUKOM.

CpencrBa 00yueHust:
1. JlaGopaTopHbIii CTEH]I.
2. Ammnepmerp.
3. BoasT™merp.
4. Bartmetp Tpexda3HbIil.
5. dazomerp.

[Topsinok npoBeneHus:

1. Cobpatb cxemy (4acTh CXE€MBI TIOKa3aHHAs] CHHUM I[BETOM, COOpaHa).

2. YCTaHOBUTH BBHIKJIIOYATEIh HATPY3KH DIEKTPOJBUTATENSE B TOJIOKEHUE «BBIKILY,
MOTEHLIMOMETP PEryJIUpPOBKH HArpy3ku B MOJIOKEHHUE «miny, nepekiatodarenud «C» u «R» - B
CpEHEE MOJIOKEHHE.

3. 3amycTUTh AJIEKTPOABUTaTelb. BKIIIOUNTE HArpy3Ky, U IUIABHO YBEJIUYMBAs €€ 100UThCA
3a/IaHHOTO TIPEIo/aBaTeeM 3HaueHUs MOTpedssieMoil apurateneM MomHOCTH Pj. [lokazanus
pUOOPOB 3aHECTU B TAOIHILY.
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4. He w3MeHss Harpy3Kd Ha DJICKTPOIBUTATENEC MOAKIIOYUTH CHadana KoHaeHcatop Ci, a

3arem C;, (C; > Cy). [Tokazanus npuOOpoB 3aHecTH B Ta0OUIly. OTKIIFOUYUTD KOHICHCATOPHI.

5. He u3Mmensis Harpy3ku Ha 3JIEKTpOJABHUTraTele MOJAKIIOYUTh CHavana peoctat Ri, a 3atem

R2 (R2 > R1). [Toka3anus mpubOopoB 3aHecTH B Ta0MUILy. OTKIIIOYHTH PEOCTATHI.

6. VYBenuuuTh Harpy3Ky JO 3aJaHHOTO IHIperojaBaTeieM 3HaueHus MoTpediseMoit

moutHocTH Py. ITokazanus npubopoB 3anectu B Tabauiry. [IoBTOPUTH OMBITHI C KOHACHCATOPAMU
Ci, C, u peocratramu Ry, Ry. YcranoButs nepeximouarenu «C» u «R» - B cpeliHee MoIoKeHUE.

7. OTKIIOYUTH JBUTATENb, U1 ATOO YCTAHOBUTH MOTEHIIMOMETDP PETYIUPOBKH HAarpy3KH B

ITOJIOKCHHEC «min», BBIKJIIIOYATCJIb Harpy3kKh OJJICKTPOABUTATCIIA B IIOJIOKCHHE «BBIKII.»,
OTKJIIOYUTH IMUTAHUC.

Tabmuma

[MonosxxeHwue P U I COS @
nepeKIoyaTenen [Bt [B] [A]

0 P, =

C1 Pl =

Cs P, =

R1 Pl =

Rg Pl =

0 Py =

C, Py =

C2 P2 =

R1 P2 =

Rg P2 =

ConeprkaHue oTyera:

- HOMep, Ha3BaHUe, 11e]Tb PaOOTHI;
- JIIEKTPUYECKAs CXEMa;

- TabnuIa.

Bomnpock! k 3auery:

1.

Jlate ompeneneHne aKTUBHOW, PEaKTHBHON W MONHOM MomHocTsM. Kakumu OykBamu uX

0603HaanOT, B KaKuX €IMHUIAX OHHU U3MEPAIOTCA.

2.
3.
4.

5.
6.

Jatp onpenenenue ko3 UIEeHTa MOIIIHOCTH, KaK ero 0003HavaloT.
[TpuBecTu npuMepbl aAKTUBHBIX, AKTUBHO-UHAYKTUBHBIX, YUCTO PEAKTUBHBIX MOTPEOUTENEH.
Onpenenuth BeIMYUHY K03 (PULIMEHTa MOITHOCTH, €CITH B CETh BKJIIOUECHBI:
TOJIBKO JIaMITbl HAKaJIUBaHMUS,
TOJIBKO KOHJEHCATOPBI;
ACHHXPOHHBIN AJIEKTPOBUTATENH HA XOJIOCTOM X0y (TPUOIU3UTENHHO);
ACHHXPOHHBIH 3JIEKTPOBUTATENIb C HOMHUHAJIBHON HAarpy3Koi (MpuOIU3UTENBHO).
Haueptuth TpeyronbHUK MOITHOCTEH (Harpy3Ka - aCHHXPOHHBIN IBUTATENh).
Hcnonb3ys WTOrM NpPOBEIEHHBIX H3MEPEHMM YKa3aThb, KaK HM3MEHSIOTCA aKTHUBHas,

peaKkTHBHAas, TTOJIHASI MOLTHOCTH, OTPEOJIIEMBIN TOK, KOA(D(PHUITUEHT MOIITHOCTH:

7.

MIpU YBEJIMUEHUHU HArPy3KU Ha Bally JIBUTATENIS;
IIPU NOJKJIFOYEHUH KOMIIEHCUPYIOIIHNX KOHJIEHCATOPOB;
IIPU NOAKJIFOYEHNUN PEOCTATOB.

Onpenenutb CUCTEMY HW3MEPUTENBHBIX MEXaHU3MOB TNPUOOPOB, HCIOJIb3yEMBbIX B

nabopaTopHoii pabore.
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MoHnraxknas

KommexT onenounsix 3ananuii No7 mo Pazneny 5. DnexkrpousMepurenbHbie MpruOOpsl U

M3MEPEHUs] DJICKTPUYECKUX BeIW4uH, Tema 5.2. U3mepeHue »dIEKTPUUECKUX BEJIMYUH
(AynuTopHas caMmocTosiTeNbHas paboTa).
Hazsanwue: [ToBepka 31eKTpON3MEPUTEIBHBIX MPUOOPOB.
3ajaHue: U3y4UTh METOJIUKY:
- pacuera MHOTOIIPEAEIbHBIX TPUOOPOB;
- OIIPEJIEIEHNE NOTPEIIHOCTEN U KJIacCa TOUHOCTH.
CpenctBa 00yueHUs:
1. JlaGopaTopHbIii CTEH].
2. OO0pa3noBsIii BosbTammepmerp M2044.
3. Marasun conporuBienuii P4831.
ITopsimoK BBIMOJIHEHUS:
bpurana 1 2 3 4 5 6 7 8
Bapuant 1 2 3 4 5 6 7 8
p1 Iy TA 5 10 15 20 25 40 30 50
Uy B 30 25 20 15 S) 30 10 15
P2 Iy TA 300 250 200 150 50 100 250 250
Uy B 1 2 5) 10 2 5) 10 4

1. Onpenenutsb
otknonenus Uyy:

uis mpubopa pi TOK IOJHOTO OTKIOHEHHA I WM HampshkeHHe MOJIHOTO

a) cobpatb cxemy |
npeen usMepeHus oopasiosoro npudopa pAg — 1,5 TA
0) U3MEPUTH TOK TOJIHOTO OTKJIOHECHHMS Iy
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1) y uctounuka 1 ycTaHOBUTH TOK, PaBHBIN HYJIO (ISl TOTO PYyYKY MOTEHIIMOMETPA MOBEPHYTh
B KpaliHee M0JI0KEHHNE IPOTUB YacoBOH cTpenku). [lepexntodarens yCTaHOBUTh Ha UCTOYHUK 1.
2) BrtounTh TyMOIIEp 220B

3) BKIIOUUTH TYyMOJIEp «3aiuTar»

4) BKITIOUUTH TyMOIIEep «VICTOUHUK MUTaHUS

5) NOTEHIMOMETPOM | YCTaHOBUTH TOK MOJTHOTO OTKJIOHEHUS Iy = ............ (TA)

6) moreHuuoMeTp 1 BepHYTh B HCXOJHOE IIOJIOKEHUE, OTKIIIOUUTh HCTOYHUK IUTaHUS,
pazobpaTh cxemy

B) coOpaTh cxemy 2

npeen usmepenus obpasionoro mnpudopa pVo — 1,5 TA — 0,75B

T') U3MEPUTH HaNpsHKEeHUE MOoMHOro otkioHeHus Ury:

1) noreHunomerp | yCTaHOBUTH B HYJIEBOE IOJOXKEHHUE ([UIs1 3TOrO PYyYKy HNOTEHLIHMOMETpA
MOBEPHYTH B KpaitHEee MOJI0KEHUE TIPOTHUB YACOBOU CTPEIIKH).

2) BKIIIOUUTH TYyMOJIEp «3aiuTar»

3) BKIFOUUTH TyMOJEep «VICTOUHMK MTUTAHUS

4) nOTEHIMOMETPOM | yCTaHOBUTH HANPSYKEHUE MOITHOTO OTKJIOHEHUS U= ...... (B)

5) moreHuuomeTp 1 BepHYTh B KCXOJHOE IIOJIOKEHUE, OTKIIIOUUTh HCTOYHUK IHUTaHUS,
pazobpaTh cxemy

1) pacCYMTaTh CONMPOTHUBIEHUE mpubopa: R; = lIJ—' (Owm)
|

2. Ompenenuts g npubopa pp TOK TOJIHOTO OTKIOHEHHUS Iy, HampshkeHHe MOJHOTO
orkionenus Uy u conporuBierue npudopa Ry. s 3Toro moBTOpUTH NEHCTBUS MyHKTa
1

- B cxeMe | MCrosib30BaTh UCTOYHHUK 2, TIPEACI U3MEPEHUs 00pa3IioBoro npudopa pAg—75T

- B CXeMe 2 HCIOIb30BaTh HCTOYHHK 2, TIPEIEN U3MepeHus o0pasioBoro npudopa pVo — 0,150B

3. Pacyer myHra:

a) paccuMTaTh COMPOTUBIICHUE IIIyHTA JJIs TpHOopa p1:

R

R, = T rae N =" - xosddurment mynTHpPOBAHHUS,
n-1 H

|y — HOBBII MpeeN U3MEpPEHUs TOKa, BEIOMpAeTCs U3 TaOJIUIIBI BAPHAHTOB.
0) HaOpaTh pacCUMTaHHOE CONPOTUBJICHUE IIYHTAa Ha OOPa3IOBOM Mara3vHe CONpPOTHBIICHHIA,
cobpaTh cxemy 3, MOJIKIIOYUTh K UCTOUYHUKY 3 WM 4, B 3aBUCUMOCTH OT Iy (KJIeMMBbI Mara3uHa
1 u 9). l[Ipenen nzmepenus o6pasoBoro npudopa pAo — ommkaimmit 6oemmii ot Iy.
B) OMPEIETUTh MOTPEITHOCTH U KJIACC TOYHOCTH TIprbopa:
1) u3MeHssT BeNMYMHY TOKa OT Hyns A0 ly, CHATH mokaszanus mpubopa Iy m oOpasuoBoro
npubopa lp, 3anmucars B Tabauiy 1 (CHATH 5 — 6 TOUYEK)
2) MOACYUTATh BEJIMYMHBI TOTPEITHOCTEH 1Mo hopmynam

- abcomroTHas norpemHocTs A =1, — 1,

1w =1
- OTHOCHUTEJIBbHAS MMOTPEIIHOCTh O = B -100
0

-1y

- mpuBeaeHHas morpemHocth ¥ = —— - 100, rae Iyopm — HOpMHEpYIOIIIEE 3HAYCHHE
113]]
3) onpenenuTh KJiacC TOYHOCTH
4) pe3yabTaThl OIbITa M PACYETOB 3aHECTH B TaOIUITYy 1a.
Tabmuma la

lo In A 5 y Kitacc TouHoctu

[TA] [TA] [TA] % % [TpuGop p1
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') paccuuTaTh IIYHT U OMPEAENUTh MOTPEIIHOCTH, KJIacC TOYHOCTH ISl Mpudopa p2, MOBTOPUB
NeicTBUS B MyHKTE 3a), 0), B). Pe3ynbTarhl onbiTa M BEIUMCIICHHI 3aHECTH B TabmuIry 10.

Tabnuma 10
lo In A 5 y Kuacc TounocTH
[TA] [TA] [TA] % % [TpubGop p2
4. Pacuet 100aBOYHOTO COMPOTUBIICHUSI.
a) paccuuTaTh J00aBOYHOE COMPOTHBIICHUE IS TPUOOpa P1:
U
R, =R, (m — 1), rae m = — - ko3(OHUINEHT pacIIUpeHHs Ipeaeaa H3MEPEHNS,

17

Uy — HOBBIN Npeiest U3MEPEHHS TOKA, BRIOUpPAETCS U3 TaOIUIbl BAPUAHTOB
0) HaOpaThb paccUMTaHHOE JOMOJHHUTEIBHOE CONPOTHBIEHHE Ha OOpa3LOBOM MarasuHe
COTIPOTUBIICHUH, cOOpaTh cxemy 4, MOAKIIOYUTh K UCTOYHHKY 3 WM 4, B 3aBHCHUMOCTH OT Iy
(xnmemmbl MarazuHa 1 u 9). Ilpenen m3mepenust obpasuoBoro npubopa pUp — Ommkaimmid
oot ot Ug.
B) ONPEACTUTH MOTPELTHOCTH U KJIacC TOYHOCTH pudopa:
1) u3MmeHsst BenMYMHY HanpsbDkeHUss oT Hyas a0 Uy, cHATh mokaszanus mnpubopa Uy u
obpasiroBoro npubdopa Uy, 3anucarh B Tabnuiy 2 (CHITh 5 — 6 TOYEK)
2) MOACYNATATH BEJIMYUHBI TIOTPEITHOCTEH 110 (hopMysIam

- abcomroTHas norpemHocts A =U, —U,

_Ma =Y
- OTHOCHTEJIbHAS TOrperHocTh 0 = ——— - 100
0
— |U H 0|
- mpuBeneHHass mnorpemHocth ¥ =———-100, rae Upopm — HOpMEpYIOIICE
1]5]]
3HAaYCHHE
3) onpenenuTh KJiacC TOYHOCTU
4) pe3yabTaThl OIbITa M PACYETOB 3aHECTH B TaOIUILY 2a.
Tabnuia 2a
Uo Un A 5 y Kitacc Tounoctu
[B] [B] [B] % % TpuGop p:

r') paccuuTaTh N100ABOYHOE COMPOTHUBIICHHE ISl IprOOpa P2, A 3TOTO IMOBTOPUTH JCUCTBUS
MYHKTOB 4a), 0), B). Pe3ynbTarhl onbiTa M BEIYMCICHUN 3aHECTH B Tabuiry 20.
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Tao0numa 20
Uo Un A 5 y Kitacc Tounoctu
[B] [B] [B] % % Ipu6op p>

Coneprxanue oTyeTa:

Howmep, Ha3BaHue, 11e1b pabOTHI.

DNIEKTPUUECKHE CXEMBI.

Tabausl.

Pacuersl.

I'paduky wW3MEHEHUs TPUBEICHHBIX IOTPEIIHOCTEH B 3aBUCHMOCTH OT
M3MEHEHUS U3MEPSEMBIX BEIMYUH (110 JaHHBIM Tabmuil la, 16, 2a, 20).

Bomnpock! k 3adery:

agrwnE

1. Knacc Tounoctu npubopa 1.0. Uemy paBHa npuBeeHHast IOTPEeIHOCTH prdopa

2. [lIkxana ammepmerpa 0 — 50A. IlpubGopom m3mepensl Toku: 3A, 30A. Kakoe u3
MU3MEPEHHBIX 3HAUYEHUsI TOUHEE?

3. C noMompio Kakux NpUOOPOB MPOBOJUTCS pacIIMpPEeHHE MPEIesioB M3MEpPEHUs Ha
MOCTOSTHHOM TOKe. Kak OHM MOAKITIOYaloTCs B 1IEMb, KaK BEIOMpAIOTCs?

4. C noMompio Kakux NpUOOPOB MPOBOJIUTCS pacIIMpEeHHE MPEIesioB W3MEpPEHUs Ha

nepeMeHHOM Toke. Kak OHM MojKII0YaoTes B 1IeTb, KaKk BEIOUpatoTcs?

pA, pA, puU,
Iff\ ,f/ﬁh\‘ - \"ﬁ \\ -
] _ A
pU,
-« > —
+ 1(2) & - ‘\7_ /:‘
-+
+0 1( 2)
CXEMA 1 CXEMA 2
PA;
ra pU, R‘.-'l.
“— Ry PA —
- pU,
I‘\_, 4 ’/“‘\\
-,
< >
3(4 + o b =
v @ o 34) °
CXEMA 3 CXEMA 4

Kommuiext oneHounbix 3amanuii Ne§ mo Pazgeny 5. DnekrpousMepuTenbHble TpUOOpH U
M3MEPEHUsI DJICKTPUYECKUX BeIW4uH, Tema 5.2. H3mepeHue »dIEKTPUUECKUX BEJIMYUH
(AynuTopHas caMmocTosiTeNbHas paboTa).

Haspanue: 3MepeHre conpoOTUBICHUN.



80

3ajaHue: U3y4eHHe KOCBEHHBIX METOJ0B U3MEPEHUSI COTPOTUBIICHUM.
[Topsiiok BBINIOJIHEHUSA:
1. U3mepeHune conpoTUBICHHUS PEOXOPAHBIM MOCTOM:

1. CoOpatb cxemy | (CHHUM IIBETOM H300pakeHa KaTMOpOBaHHAS ITPOBOJIOKA PEOXOP/a).
2. IlepexmtouaTens HAMPSDKEHHS Ha BXOJIE CXeMbI B mostoxkeHun «0,5 [B]».
3. Ilpenen uzmepenus amnepmetpa: pA —50 [pA].
4. DJranonnoe conpotunienue Ry = 100 [Owm].
5. [Ilepemermasi CKOJNB3SIIIUII KOHTAaKT MO PEOXOPAY, YPAaBHOBECHTH MOCT (T.€. TOOUTHCS
HYJIEBBIX MMOKa3aHui npudopa). [To nmunHeiike onpenaenuts — |3 [Mm].
6. Bsruucauts: |, =500-1, [mm]; R, = ROII—2 [OMm].
1
7. PesynbTaThl 3aHECTH B TAO/MIy 1.
2. 3MepeHune conpoTUBICHUS METOAOM OHOTO aMIiepMeTpa (METOIOM 3aMEIICHNs ):
1. CoOpatb cxemy 2.
2. Ilepexmtouarenb HAMPSKEHUS HA BXOJIE CXEMBI B IOJIOKEHUH «5 [B]».
3. Ilpenen uzmepenus amnepmetpa: pA — 50 [TA].
4. Drtanonnoe conpotusieHue Ro =100 [Owm].
5. W3meputs Tok B niepBoMm (I1) u Bo Bropom (1) monoxkenun nepexitovarens S.
I
6. Beruumcauts: R, = R,—+ [Om].
2
7. Pesynbrarbl 3aHecTH B Tabnuy 1.
3. 3mMepeHue conpoTUBICHUS METOOM OJTHOTO BOJIBTMETpPA:
1. Cobpatb cxemy 3.
2. TlepexmtouaTens HAMPSDKEHHS HA BXOJIE CXEMBI B MOJI0KeHUU «15 [B]».
3. Ipenen uzmepenus BoabT™erpa: pV — 15 [B].
4. WM3meputsb Hanpspkenue B nepBoM (Ui) u Bo Bropom (Uy) MosioskeHUH TepeKiIrodaTens
S.
U 1
5. Bemuumcmute: Ry =R, 0. —-1| [Om], rae Ry — BHyTpeHHee COIpPOTUBIEHUE
2
BOJIbTMETpA (YKa3aHO Ha IIKaJIe Ipuoopa).
6. Pesynbrarsl 3aHecTH B Tabnuy 1.
Tabmmia 1
PeoxopaHbIil MOCT Merop 3aMenieHus Meroz 0JHOTO BOJIbTMETPA
Ro 4 P Rx Ro I P Rx Ry U U, Rx
[Om] | [mm] | [mm] |[Om] |[OMm] |[A] |[A] [[Om] |[OMm] |[B] |[B] |[Om]

4. 3mepeHue CONpOTUBIIEHUSI METOJJOM aMIIEPMETPa U BOJIbTMETpA!

1. CoOpatb cxemy 4.1.
2. Ilepexmtouarenp HAMPsHKEHUS HA BXOJIE CXEMBI B MOJIOKeHUH «15 [B]».
3. IIpenen uzmepenus npudopos: pA — 100 [TA]: pV - 15 [B].
4. CHATb MOKa3aHUs TPUOOPOB M BBIUUCIUT:
. U
Ry = T 0e3 yueTa BHYTPEHHUX COMPOTHUBJICHUI TPUOOPOB;
U N
Ry = T R, - ¢ y4eroM BHYTPEHHHX CONpPOTHUBIEHHH NPHOOPOB, Tae Ra —
BHYTpPEHHEE CONPOTHUBIICHHE amIiepMeTpa (yKa3zaHo Ha HIKajle Ipudopa)

5. Pesynbrarel 3aHecTd B TaOIHILY 2.
6. Cobpartb cxemy 4.2.
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[Tepexmtouarenb HAaMPSKEHUS HA BXOJE CXEMBI B MTOJIOKEHUU «S5 [B]».

8. [Ilpenen uzmepenus npudopos: pA — 100 [TA]: pV - 15 [B].

9.

Rx

CHsATB MOKa3aHUs TPUOOPOB U BEIYUCIUTH:

T 0e3 yuera BHYTPEHHHX CONPOTHBICHUH MPUOOPOB;
_ YR
IR, -U
BHYTPEHHEE CONMPOTUBIIEHNE BOIBTMETPA (YKa3aHO Ha IIKaJie Tpruoopa)

X - C YYeToM BHYTPEHHHX CONpPOTUBJICHUN mnpubopoB, rme Ry -

10. PesynbTarhl 3aHECTH B TaOIHILy 2.

Tabnuma 2
Cxema 1 Cxema 2
U | Ra Rx Rx U | Rv Rx Rx
[B] [TA] [Om] | [Om] |[[Om] |[B] [TA] [Om] | [Om] | [OmM]

ConeprkaHue oTyera:
- HOMeEp, Ha3BaHUeE, LI PaOOTHI;

ANEKTPUUYCCKUE CXEMBI,
TaOJIUIIBL,
pacueThl.

Bompocs! k 3a4ery:

1.

2.

ok~

[TepeuncnuTh METOABI M3MEPEHHS CONMPOTUBIeHUN. Kakoii M3 HHUX sBIseTCS Haubosee
TOYHBIM

[Ipu u3mMepeHnn peoXOPIHBIM MOCTOM TIEPBOTO CONMPOTHUBIICHUS MOaydeHo: 11 = 490 mwm,
npu u3MepeHuu Broporo: l; = 240mm. B kxakoMm ciydae CONpOTHBICHHE H3MEPEHO
TOYHEE, 0OOCHYHTE OTBET

Kakoe cooTHOlIEHNE OKHO BBINOJIHATHCA MEXKIY H3MEPSIEMBIM COINPOTUBIECHUEM U
BHYTPEHHUMH COINPOTHUBIICHUSMHU MPHUOOPOB, YTOOBI pe3yabTaThl pacueToB Mo Gopmyse

U

Ry :T UMeNM HE3HAUWTENbHYI0 IOTPEHIHOCTh B cxemMe 1 u B cxeme 2 (MeTof

amIiepMeTpa 1 BOJIbTMETPA)

Haiite onpeneneHre abCONMOTHOM U OTHOCUTENFHON MOTPEIIHOCTH U3MEPEHHI
Bbruncnute  aOCOMIOTHYIO M OTHOCUTENBHYIO IOTIPEIIHOCTh IPU  ONpPEIeICHUH
CONPOTHUBIIEHUS METOAOM 3aMelleHUs (MCTUHHBIM 3HAYEHHEM CUUTaThb 3HAUEHUE
COIIPOTHUBIIEHUS, TOJYYEHHOE METOJJOM PEOXOPIHOIO MOCTA) .

I
Beiectu popmyny: R, =R, I—l (MeTon 3amelleHus).
2

U
BeiBectn popmyny: R, =R, U—l —1| (MeTox 0THOTO BOJIBTMETPA).
2




R, R,
PA
=
l, I,
o U o

CXEMA 1
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PA

v

CXEMA 4.1

CXEMA 3

—o C o—
-
N
5,
<

CXEMA 4.2

KommiekT onieHounbIX 3aganuii Ne9 o Pazpeny 5. DnekTponsmepHuTenbHbIe TPUOOPHI U
U3MEpPEHUsS] DIEKTpHUecKux BenuuuH, Tema 5.3. V3MepeHHe HEIIEKTPUUECKUX BEIHMYUH
(AynutopHasi camMoCTOsTENIbHAs padoTa).

Haspanwme: MccnenoBanue peocTaTHBIX MpeoOpa3oBaTeiei.

3amaHne: 03HAKOMUTHCS C yCTPOMCTBOM M paboroit pene temrepatypbl P/IK, KPM u

TW; pa3Butre yMeHUsI IPUMEHATh TEOPETUUECKUE 3HAHUS B IPAKTUYECKUX CUTYaLIUSIX;

[Tpubops! u 060pynOBaHHE:
CTEH/] 110 HACTPOIKe TaTYMKOB U peJie JaBICHUS;

0a4yoK ¢ HarpeBaTeNIsIMU U CUCTEMOH OXJIAXKICHHUS.
[Topsinok BeIoIHEHMS paOOTHI:
1. Osnakomutbcs ¢ pacnonoxenueM pene temneparypsl PJIK, KPM u TW Ha crenpe.
2. TloarotoBuTth K paboTe Oa4OK ¢ HarpeBaTEISIMU U CUCTEMOM OXJIaXKICHHUSI.

3. Usyuuts

4. BeraepTtuth Tabmuubl lu 2 .

dbopMupOBaHNE OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTH, YMEHHs paboTaTh B TPYIIIIE.

OCHOBHBIE TpeOOBaHMS K TEXHUKE OE30MaCHOCTH TMpPHU TEXHUYECKOH
9KCIUTyaTalliy CUCTEM HarpeBaHUsl.

Taonuma 1
Temmneparypa B 6ayione
Tun > >
N Jlo HacTpoiiku (ITyHKT 2) [Tocne nactpoiiku (MyHKT 3)
[ToBbimenne | [lonmxkenue | dudde | [loBemmenune | [lonmxenue | dudde
TEMIIEPATYPHI | TEMIEPATYPhI | pEHIIUAN | TEMIIEPATYypPhl | TEMIEPATYPHI | peHIIUAT
t1' C t2°C tl1-12 t1' C t2°C tl1-12

KPM
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KP/I-4
TW
Tabmuma 2
Temmeparypa t'C
Tun [Tapamerpsl
AaTauKa 20 30 40 50 60 70 80 90

Tepmopesucrop | R[Om]

Tepmonapa E[mB]

5. OmpezeneHne HACTPOEK pesie TEMIEPATYPHhI.

Brrounts TymOnep B éMkoctu ¢ natuukamu B nonoxenne «HAT'PEB» u ompenenuts
YCTAHOBKH peJie Ha MoBbinicHne Temmeparypsl t1°C 1mo TepMOMeTpy U CBETOBOW CHTHATH3AIINH.
3anectn mokazaHus B Tabnuny 1. OJHOBpEMEHHO 3amlOJHATH TaOJaHIy 2 MO TOKa3aHUSIM:
TEpPMOMETpa, MIILIUBOJIbTMETpa U omMmeTpa. (He mpeBbimate TemmepaTypy B €MKOCTH Oojiee
90°C!) Otxmounts «HATPEBY. ITocTaButh
TymOsep B éMkoctu ¢ aatuukamu B mosioxeHue «OXJIAXKIEHUE». Jlopectn TemmnepaTypy A0
yKa3aHHO# mpenogaBateseM. ONpeaenuTh HACTPOUKH pelie Ha MOHIKEeHHe Temreparypst t2°C.
3anecTr u3Mepenus B Tabnuity 1. Beraucnuts nuddepeniman t1'C —t2°C.

6. Ilo Tabnune 2 noctpouts rpaduku 3aucumoctern E=f(t): R=f(t).
7. Hactpoiika pese TeMeparypbl Ha MapaMeTpbl, YKa3aHHbIE MPENo/1aBaTEIeM.
BrImonHuTE Bee neicTBUS MyHKTA 2, HO ¢ APYTrUMH L paMu. 3aHeCTH OKa3aHus B Tabuuiy 1.
8. U3yunth ocHOBHBIE TpeOOBaHUSI K TEXHUKE 0€30MacCHOCTH MPH TEXHUYECKOW SKCILTyaTalluu
CUCTEM HarpeBaHMUs
9. CocrtaBuTh OTUET IO padoTe:
- Ha3BaHME PabOTHI
- 1e7b paboThI
- Tabmune! 1 u 2
- rpaduku 3aBucumocteit E=f(t): R=f(t)
- T1peboBanus Perucrpa PO k cuctemam Harpesa u pene
- BBIBOJIBI.
KoHTpos1bHBIE BOIPOCHI:
1. VYcrpoiicTtBo u mpunnmn aeicteus pene temneparypsl PJIK, KPM u TW.
2. YcTpoHCTBO M TNPUHIMI  JOSHCTBUS  JAaTYMKOB TEMIEpaTypbl TepMOIapbl |
TEPMOPE3UCTOPA.
3. B uém 3akmouaercs pa3nuyne B HacTpoiikax pene remnepatypsl PIK, KPM u TW.
4.  Kaxk noctpouts rpaduku 3asucumocteii  E=f(t): R=f(t).
5. IlpaBmna pabotsl ¢ pene temmneparypsl PJIK, KPM u TW u natuukamu Temmeparypsl
TepMOIlapaMH U TEPMOPE3UCTOPAMH.

Kommnekr onenounsix 3amanuii Nel0 mo  Pazgeny 6. DnekTpuyeckue MallvHBl,
Tema 6.1. DnekTpuyeckue MaIIMHBI IIOCTOSHHOTO TOKa (AyIuMTOpHAas  CaMOCTOSITENbHAs
pabora).
Hazpanue: MccnenoBanue 31eKTpoABUraTeNs IOCTOSTHHOTO TOKA.
3ajaHue: OCTPOCHUE XapaKTEPUCTHK JIBUTATENs OCTOSHHOTO TOKA C MapajlleIbHbIM
BO30Y)XJICHHEM.
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[Topsimok BBIMOJIHEHUS:
1. O3HaKOMHTBCS CO CXEMOH. YCTaHOBUThH: TyMOJIEp «HATPy3Ka» B IOJIOKCHHE «BBIKI,
peocTaT «Harpy3Ka» B TOJIOKEHHUE «miny.
2. PerymupoBodHasi XapaKTepUCTUKA JBUTATEIIS.
1) 3BamyctuTh [aBUTATENb, CHATH I[TOKA3aHHWs TaxoMeTpa M amrepMmerpa pA; (TOK
BO30Y)KJICHHS) ¥ 3aHECTH B MEPBYIO Tpady Tadmuusr 1.
2) WsmeHnss conpoTHBIeHHE peoctata Rg B mernu oOMoTku Bo30yxacHue ot 0 g0 200

[OM] cHEMATh TTOKa3aHusl TPHOOPOB U 3aHOCUTH B TAOIUITY 1.
Tabmauma 1

Is [A]
11 [00/MUH]
3. Paboune xapaKkTepUCTHKH JBUTATEIIS.

1) VYcranosuts Rg = 0.
2) CHaTh OKa3aHKsI IPUOOPOB ISt XOJIOCTOTO XO/a JIBUTATENS  3aHECTH B TaOIuUILy 2.
3) BrmounTh TyMONep «HArpy3ka» W, peryjaupysl Harpy3Ky Ha Bally JIBUrateis Tak,
yToObl TIOKa3aHMA JUHaMoMeTpa yBenumuuBanuck Ha 0,5 +0,7 [kr] B Kaxaom
HOCJIEIYIOLEM ONbITE, CHUIMATh IIOKAa3aHUs IPUOOPOB U 3aHOCUTH B TaOIHUILY 2.
4) TlocnenHuii OMBIT BBINOJIHUTH, KOTJIA YCWJIHE, CO3JIaBAEMOE€ 3JIEKTPOMATrHHTHBIM
TOPMO30M JIOCTUTHET MPUOIU3UTETHHO 4 [KT].

Tab6muna 2

N3mepeno Brrancieno
F 1} U lq Ig I Py M P; n
[xr] [06/muH] | [B] [A] [A] [A] [Br] [Hm] | [B1] [%]

4. BbIlUKCINUTD:
1) rox, norpebusemsrii aurarenem: | =1, + 15 [A]

2) mnotpebiasemas momHocth: P, = Ul [BT]
3) wmomenrt Ha Bany gsuratens: M = F gl [H-m], rae
- F - ycunme, cozgaBaemMoe 31€KTpOMAarHUTHBIM TOPMO30M;
- g=98 [M/CZ] - YCKOpEHHEe CBOOOTHOTO TaICHNS;
- 1=0,036 [M] - mieyo cumibl (pacCTOSHUE OT LEHTpPa Bajla MO TOYKH KPEIUICHUS

HUTH).

Mn
4) MOIIHOCTB Ha Baly dJeKTpoasurarens: P, = 955 [H-Mm]

N P.
5) k03¢ (UIHEHT MOJE3HOro ACUCTBHS ABUTATEIS: 7] = FZ -100 [%]
1

5. MexaHu4ecKHe U JIEKTPOMEXAHUUECKUE XapaKTEePUCTUKH.

1) Mexanuueckue [N = f (M)] u snekrpomexanuueckue [ = f(I4)] xapakTepucTHKU ABUTATEIS
MOCTOSIHHOTO TOKA C MapaJuIeIbHBIM BO30YKICHHEM MPEICTABIAIOT COOO0M MPSAMBIC, TOITOMY JIJIS
UX MTOCTPOEHHSI JOCTATOYHO UMETh JIBE TOUKH.

2) YCTaHOBHUTH 3HAUYCHHS COMPOTUBICHUN B ILEHH SIKOPS M B ICNMHA BO30YXICHHUS COTJIACHO
TAHHBIM Ta0JIUIBI 3.
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3) Cusarp mokaszanust npubopoB Ha xojoctoM xoay (F = 0; M = 0), ¥ npu HOMHHAJIBHOM
narpyske (F =3 [kr]; M =1 [H-M]), 3anectu ux B Tadnuiy 3.

Tabmuna 3
R q R B M II | q

[Om] [Om] [H-Mm] [00/MuH] [A]
1 0 0 0
1
2 10 0 0
1
3 20 0 0
1
4 0 200 0
1

6. Ilo manHbIM TabaMUbl 1 MOCTPOUTH PETYIUPOBOYHYIO XAPAKTEPUCTUKY JIBUTATEIS
n=f (I B) (TpuMepHBIN BUJT XapaKTEPUCTUKH TTOKa3aH Ha puc. 1);.

7. Tlo manHbIM TaOMUIBI 2 MOCTPOUTH paboume xapakrepuctuku n = f (Py), 1= f(Pz)

(TpuMepHBIN BUJT XapaKTEPUCTUKH TTOKa3aH pUc.2).
8. Ilo manHBIM TabIUIB 3 TOCTPOUTH Mexanuueckue n = f (M) u aeKTpoMexaHndecKue
n = f (I4) XxapakTepucTuku (MIPUMEPHBINA BH]T XapaKTEPUCTUKHU MTOKa3aH puc.3).
Conepxanue oTyeTa:
- HOMep, Ha3BaHME, 11eJIb PaOOTHI;
- CXEeMa;
- TaOIUIIBL;
- pacyeTHbIe (HOPMYIIBI;
-XapaKTePUCTUKHU.
Bompocs! k 3a4ery:
1. YcrpoiicTBo, IpUHLKIT AEUCTBUS ABUTATENs MOCTOSHHOTO TOKA, MapKHUpPOBKA BBIBOJOB
0OMOTOK.
2. IlepeuncanTb ciocoObl PEryIUpOBaHMs YaCTOThI BPALLEHUS JBUTATENS C MapalieIbHbIM
BO30YKJICHHEM.
3. Kaxk mpousBoauTcs peBepc 1BUraTens
4. Jlaiite onpeneneHue peryJIupoBOYHOM, pabounx, MEXaHUUECKOM, SJIEKTPOMEXaHUYECKON
XapakTepucTuK. Kakoil BUJI UMEIOT 3TU XapaKTEPUCTUKHU
5. Uto mpowmsoiiner mnpu oOpbiBe B LeMK BO30YXKIEHUsS, €CIM ABUTATelIh paboTaeT Ha
xosoctoM xoAy? UTo mpou30MIET, €CIIU ATO CIIYUYUTCS Y HArpy>KEHHOT'O JIBUTATENs?
6. O6nacTb MpUMEHEHHsI JBUTaTelNeil TOCTOSHHOTO TOKA, UX JIOCTOMHCTBA M HEIOCTATKH.
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XAPAKTEPUCTUKH

lli

Perynuposounas Mexannueckas DleKTpoMexaHHIecKas

KommiekT omenounsix 3amanuit Nell mo Pazgemy 7. OcHoBwl smektponuku, Tema 7.1.
[MonmynpoBonHuKH (AyIUTOpHAsT CaMOCTOsTENbHAs paboTa).

HasBanue: VccienoBanue paboThl TpaH3UCTOPA B CXEME € OOIIUM SMUTTEPOM.

3aaHue: 03HAKOMHUTBCSI C YCTPOMCTBOM M IPHUHLUIIOM JIEHCTBUS HOJYNPOBOJIHUKOBOIO
TPAaH3UCTOpPA U TOIYYUTh NMPAKTUYECKUE HABBIKM IO HCCIIEAOBAHUIO BXOJIHBIX M BBIXOJHBIX
XapaKTEpUCTHK TPaH3UCTOPA.

Kpartkue Teoperndeckue U cripaBOYHO-UH(OOPMAIIMOHHBIE MaTepUaJIb:

bunonspHblil TpaH3UCTOP MPEACTABISAET COOOI TPEeXdIEKTPOIHBINA MOIYINPOBOIHUKOBBII
npubop ¢ ABYMS 3JIEKTPOHHO-ABIPOYHBIMHU MEPEXOJIaMH, UMEET TPU BbIBOJAA U NpEeAHa3HAYEH
JUISl yCWJIEHUSI U TEHEPUPOBAHUS JIEKTPUUECKUX CUTHATIOB. DJIEKTPOHHO-ABIPOYHBIE IIEPEXO/IbI B
TpaH3UCTOpe 00pa3yroTcsa TpeMs OOJACTSAMM Pa3IUYHON JIEKTPONPOBOAHOCTU. B 3aBuCcHMMOCTH
OT TOpSAJKa YepepoBaHMsI 00JIaCTe TPaH3UCTOPbI MOTYT OBITH THIOB p-N-p U n-p-n. B o6oux
CIIy4asx TPaH3UCTOP COJAEPKUT JiBa p-n (v N-p)-niepexoaa. Ha puc. 1, a, 6 mokazaHo ycioBHOE
0003HaueHHE TPAH3UCTOPOB TUIIOB P-N-p U n-p-N.
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n-p-n

a) 0)

Puc. 1. YcnoBHble n300pakeHnsl TPAaH3UCTOPOB PA3HBIX THIIOB:

a) — TPaH3UCTOP M-P-TI TUTA: 6) — TPAH3UCTOP P-TI-p TUTIA

Kpaiinuii, cuiapHO JETMPOBAaHHBIN CIIOM ¢ MEHBLIEH MIIOLIAAbI0 HA3bIBAETCA IMUTTEPOM,
a cJIo¥ ¢ OONbBIIeH TUTOMAABI0 - KOuiekTopoM. CpeHuid CJIOH TpaH3UCTOpa Ha3bIBAIOT 0a30i.
BunonspHbIil TpaH3UCTOP MOXKHO MPEICTABUTH B BU/I€ SKBUBAIEHTHON CXeMBI (pHC. 2.)

al, al,
K
S T L TINIC
— ™~ L1
11=f1(Us) ] I>=f> (Uk)
Us | s Uk

Puc. 3.2. DxBUBaJIeCHTHAs cXxeMa OUTIOJSIPHOTO TPAH3UCTOPa

B cxeme ¢ 001M SMUTTEPOM TOK 0a3bl YIIPABISET TOKOM KOJIJIEKTOPA, B CXEME € O0IIHUM
KOJUIEKTOPOM TOK ©0a3bpl ympaBisieT TOKOM »HMmuTTepa. Hawmbonee wyacTo MCHOIB3YIOT
TPAH3UCTOPHI MPU UX BKIIOUEHUU IO CXeMe C OOLIUM SMUTTEPOM. BXOTHBIM HANpsHKEHUEM B
cxeme ¢ oomum smMutTepoM sBisiercst Ups- Ha 6aze 1omkHO OBITh OTpUIIATEILHOE HAMPSHKEHUE
(B cmyuyae TpaH3UCTOpa THHA P-N-p, 4TOOBI MEPBBIA MEPEXO 0KA3aJCs OTKPBITHIM). BBIXOIHBIM
HanpsbkeHueM 31ech sBisercss Ugs. HampshkeHune Ha KOJUIEKTOpE TakKe JOJKHO OBITh
OTPUIATEIILHBIM OTHOCUTENIBHO OSMHUTTEpA, a 4YTOOBI BTOPOH Mepexo] OBLT 3aKPBITHIM,
HaNpsDKEHUE Ha KOJUIEKTOPE 10 MOYJIIO JOJDKHO MPEBHIIATh HANpsbKeHre Ha 0ase.

[MpuHIMI JEHCTBUS TPaH3UCTOPA, BKIIOYCHHOTO IO CXEME C OOIIUM JMHUTTEPOM,
MOKa3aH Ha puc. 3.

Puc.3. Tpansucrop tuma n-p-n: a) - CTpykTypa; 0) -ycioBHOE 0003HaUEHUE

CrpykTypa TpaH3ucTopa THmIa N-p-m, BKIOYeHHOro o cxeme OO (puc.3, a). YcinoBHoe
0003HaYECHHE TAKOTO TPAH3UCTOPA MPUBEICHO Ha pHC. 3. 0. J{7s1 yno06cTBa OTCUYeTa MOTCHIIMAIOB
AMHUTTEP TPAH3UCTOPA 3a3eMJIUM. BXOTHBIM 3JIEKTPOAOM TpaH3HCTOpa sBiIseTcs 0aza p-TUIa,
BBIXOJIHBIM - KOJUIEKTOp N-TWMA. B COOTBETCTBHHM C HW3IIOKEHHBIM paHee MEXIy 0a3oi u
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SMUTTEPOM MOJAeTCsl HEOOBIIOE MOJIOKUTEIbHOE HanpsbkeHue Ugs, a MEXIy KOJUIEKTOPOM U
sMUTTEpOM HampsikeHne Uk Takke MOIoKUTENbHOE U Oombiee, ueM Ugs (HeCKOIbKO BOJBT).
Toraa Ha mepexoaax TpPaH3UCTOpa MOJIYYAIOTCS HANPSDKEHUs, COOTBETCTBYIOIIKE €ro paboTe B
YCUIIUTEIHHOM PEXUME.

[Ipy mnomaue yKa3aHHBIX HANpPsSHKEHU B CTPYKTYpe TPaH3UCTOpa MPOUCXOMAST
cienytomue sBieHus. [10CKONbKYy Ha AMHUTTEPHBIA P-N-TIEpEeXo MOAAHO MPSAMOE HaIMpPsLKEHHE,
BO3HUKAET MHXKEKLHS, T, €. BBEJCHUE D3JIEKTPOHOB U3 sMHUTTEepa B 0a3zy. OmHOBpEeMEHHO
UH)XEKTUPYIOT U IBIPKU U3 0a3bl B SMUTTEP, HO ATUM SIBICHUEM MOXKHO MpeHeOpeub, T, K. 0aza
MMEET MEHBIIYI0 KOHIIEHTPAIUIO MPUMECel MO CPAaBHEHUIO C AIMHUTTEPOM, a, CIEAO0BATEIbHO, U
MEHBIIYI0O KOHI[EHTPAllMI0 HOcUTeNned 3apsma. HeOonbmias dYacTh WHXKEKTUPOBAHHBIX
anekTpoHoB (1-3 %) pexkoMOuHHMpyeT C JblpkamMu 0a3bl. 3a CUET H3TOr0 IO MPOBOLY,
coequHEeHHOMY C 0a3oi, Oyaer mnporekarb HeOombIIoW TOK ©0a3el 16. OcranbHas YacTh
anektpoHoB (a = 0,97-0,99) nponukaer pgajsee B KOJUIGKTOP. OJTOMY CIIOCOOCTBYET
MOJIOKUTEIBHBIA 3aps]] KOJUIEKTOpa, a TakkKe TO, 4yTOo 0a3y HaMEPEHHO BBHITIONHSIOT OYEHb
TOHKOH (TIopsizika 1 MKM).

W3 Takoro paccMOTpeHMs JIETKO IMOHSITh MEXaHH3M ycuwieHus cxembl OD 1Mo TOKy U
HanpspKeHUto. J[efCTBUTENbHO, MYCTh 3a CUET BXOJHOTO MEPEMEHHOIO CUTHalla HaIpsDKeHHe
U u3MeHsiercs. DTO MpHUBENeT K 3HAYUTEIbHBIM KOJICOAHUSIM MHKEKTHPOBAHHOTO AYMHUTTEPOM
Toka. Hanbosiee 3HaunTeNnpHas 4acTb 3TOr0 TOKa OYJET MPOTEKaTh B KOJJIEKTOp, a Ha JOJIO
0a3bl OIATH OyIeT MPUXOJUTHCA TOJIBKO HEOOIbIIAs YaCTh TOKA. DTO 03HAYAET, YTO XOTS BXOA-
HOM TOK 0a3bl HEOOJBIION, OJHAKO OH BBI3BIBAET 3HAUYUTEIbHBIE KOJIEOAHUS TOKAa HAa BBHIXOJE.
Ecnu ke B KOJUIEKTOPHYIO II€TIb BKJIIOYUTH PE3UCTOP C IOCTATOYHO OOJIBIIUM CONMPOTHBIICHUEM,
TO B COOTBETCTBUU € 3akoHOM Owma KkosneGaHUs TOKa BBI3OBYT YBEIMYEHHE aMIUIUTYIbI
KoJIeOAHUsl HANPSDKEHHS, T. €. MPOM30WIET YCHJIEHHUE CHTHAJIA U 10 TOKY, M IO HAaIpPsDKEHHIO.
[TockonbKy MOJNIIPHOCTH HANPSHKEHUH, 0JJaBaeMbIX Ha 0a3y U KOJIJIEKTOp, MOJIOKHUTEIbHAs, 00e
[eN¥ MOXKHO MHUTaTh OT OJHOTO MCTOYHHMKA, Ha 0a3y HampsHpKeHUWEe MOJA0T C MOMOILBIO
JIEJIUTENA, T. K. OHO JOJKHO OBITH HEOOJIBIIINM,.

[TapameTpsl TpaH3UCTOpPAa MOXKHO ONPEICIUTh IO €ro BXOJHBIM H  BBIXOJHBIM
XapaKTepuCTUKaM. Bxo/lHble XapakTEepUCTUKU TPAH3UCTOPA, BKIIOUEHHOTO MO CXEMe C OOIIHUM
IMHUTTEPOM, IPEJCTABISIOT COOO0 3aBHCHMOCTH TOKa 0a3bl OT HaNpsHKEHH Ha 0ase:

|.=f (U 6)npuU ., =const.

Ha puc. 4. npuBeaeHbl BXOAHBIE XapaKTEPUCTUKU TPAH3UCTOpPA MPU €r0 BKIIOYEHUU C
00LIMM SMUTTEPOM.

lc A
Uk

el

I
0 | >
Uson Uss
Puc. 4. BxonHas XxapakTepucTUKa TpaH3UCTOpa
ITpu oTKpbITOM mEpBOM Mepexoje ToK 0a3bl lg (T, €. BXOAHOH TOK) CHJIBHO 3aBHCUT OT

psSIMOTO HanpspkeHus Ha 6aze Ugy W Marmo 3aBHCHT OoT oOpartHoro HanpspkeHus Uy (TIpu ero
OOJIBIIIOM 3HAYCHHH).



89

[Ipu yBenumvenuu oOpaTHoro HampspkeHus Ugs BXOJHAsS XapaKTEPUCTHKA HEMHOTO
CMEIIAaeTCss BHU3, UYTO OOBSACHSAETCS YMEHBIICHHEM TOKa 0a3bl W3-3a YBEIWYCHHS TOKa
KOJUIEKTOPA.

Hcnonb3ys BXOAHYIO XapaKTEPUCTUKY TPAH3UCTOPA, MOKHO ONPEAEIUTh €ro BXOJHOE
COTIPOTUBIIEHUE Rpx UIsI ONMpEACIICHHOTO TMOJOoXKeHus padouedt Touku A. [[ns storo mpu
NOCTOSIHHOM HamnpspKeHWH Ha Kojutektope Ugs 3amaroT mnpupamieHue Toka 0Oasel Alg u
OTIPENIETISIOT TOJyvaronieecs Mpyd ATOM HM3MEHEHHME HampspbkeHus Ha 0aze AUgs. Bxomnoe
CONPOTHUBIICHUE TPAH3UCTOPA OMPEACIIAIOT KaK OTHOIICHUE

R :AU63
6x AI5

BrixoHble XapakTepUCTUKH TPAH3UCTOPA, BKIIOYECHHOTO [0 CXEME C OOIIHUM SYMUTTEPOM,
MPEJICTABIISIIOT COO0M 3aBUCHMOCTH KOJIJIEKTOPHOTO TOKA OT HAMPSDKEHUS HA KOJIJICKTOpE:

[, =H{U,) npu 5 = const.

Ha puc. 5. nmpuBeneHbI BEIXOAHBIC XapaKTEPUCTUKH TPAH3UCTOPA BKIIFOUEHHOTO TI0 CXEMe
C OOITUM AIMHUTTEPOM.

C yBennyeHueM Toka 0a3bl 16 XapakTEepUCTHKHU cMematoTcs BBEpX. CBsI3b MEXIYy TOKOM
KoJutekTopa |, u TokoMm 0assl |g onmpenensercs ko3pHUIMEHTOM TTepeaadyn Toka 0asbl

ﬂ — AI K
AU,
KOTOpBIﬁ JICTKO MOJXHO BBIPa3uTb YCPE3 U3BECTHBIHI KOB(b(l)I/IHI/ICHT nepeaayn TOKa
SMUTTCpPA a:

B = Al /Al;= Al /(AL-AL) =a /1 - a).

Koaddumnment nepenayun Toka 6a3sl f 3aBUCUT OT HanpspkeHUs Ha KoywiekTope Uy, 1 OT
TOKa 3MUTTEpA 1 ,.

|k

A
l6o+Als
o
\
" >
Uss 0 _AU K9 \MK_ Ul{a

Puc. 5. BeIxogHbIe XapaKTepUCTUKU TPAH3UCTOPA

Ul < 1Ug,l

[Ipu ManbIX HaNpsHKEHUSIX Ha KOJUIEKTOpE TPaH3UCTOP NEPEXOJUT B
pPEXHM HACBILIEHUS, NP KOTOPOM HEOCHOBHBIE 3aps]bl MHXKEKTHPYIOTCS B 0a3y HE TOJIbKO
AMHUTTEPOM, HO M KOJUICKTOPHBIM Iepexofamu. s coxpaneHust Toka 6a3bl HEM3MEHHBIM (T. K.
XapaKTepPUCTHKH CHUMAKOT TpU lg = CONSt) HyXHO YMEHBUIMTH HANpsHDKEHHE Ha 0ase, 4TO
IPUBOJUT K PE3KOMY YMEHBIICHHIO TOKOB SMHUTTEPA U KOJUIEKTOpa. B 3TOM MecTe BBIXOAHBIC
XapaKTePUCTUKH WMMEIOT pe3Kui crman, KodhduiueHT mnepemauyn Toka 0a3el 3 pe3ko
yMeHbIIaeTcs, 3Q(HEeKTUBHOCTD YIPABICHHS KOJIEKTOPHBIM TOKOM CHIKACTCH.

[To BBIXOJHBIM XapaKTEPUCTUKAM MOYKHO OINPEAETUTh TaK)Ke BBIXOJHOE CONMPOTUBIICHHE
tpansucropa Rgux. st storo B paboueit Touke A mpu lg =CONnst 3amaroT mnpupaineHue
KoJuteKTopHOro HampsibkeHus AUks U ONpenessioT Molyqaroleecs Mpy 3TOM MpUpalleHrue Toka
kosiekTopa Al. BeixoqHOE CONpOTUBICHHE TPAH3UCTOPA HAXOAAT KaK OTHOIICHHUE:
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CpenctBa 00ydeHus:
1. CripaBOYHHK IO TTOJTYNPOBOIHUKOBBIM TPAH3UCTOPaM
2. UcnpiTaTrenbHblil cTeH «BUNOISAPHBINA TPAaH3UCTOP»
[TpakTrueckue 3a1a4u, 3a1aHus, YIPAKHEHUS:
1. ITocTpouTh BXOJIHBIE XapaKTEPUCTUKU TPAH3UCTOPA.
2. ITocTpoUTh BBIXOHBIE XaPAKTEPUCTUKHU TPAH3UCTOPA
KoHTpos1bHBIE BOIPOCHI:
1. OOGBSCHUTD NPUHITUIT JCHCTBUS TPAH3UCTOPA.
2. IIpuBecTy BO3MOXHBIE CXEMBI BKIIOYEHHS TPAH3UCTOPA.
3. Kak ompenenuth mnapaMeTpbl TPaH3UCTOpPa C MOMOUIbIO BXOJHBIX M BBIXOJHBIX
XapaKTepUCTUK?
[Topsimok BBIMOJIHEHUS:
1. I3y4uuTh cxemMy Ha MCTBITATEIbHOM CTEH/IE

PA2
A

P2

VT

Ui

. o)

2. Usmensis nanpsbxenue 6a3sl Ug ot 0 1o 230 MB, u3mepste no nmpubopy PA1 Tok 6a3bi
Iy m1a AByX (PMKCHPOBAHHBIX 3HaUeHUN KosutekTopHOTO Hampspkenus: Uk = 0; Uk = 3V; Uk =
7V. monyueHHbIE pe3yabTaThl OTPA3UTh B TadIuUIE 1.

3. Usmenss koswtekTopHoe HampstkeHue Uk ot 0 mo 10 V, usmepsTe mo mpudopy PV2
KOJIJIGKTOPHBIN TOK 1 17151 ABYX (PMKCHUPOBAHHBIX 3HaYeHUN ToKa 0a3bl: lg =2 MA; : lg = 3 MA;
ls = 4MA. moaydeHHbIE pe3yJbTaThl OTPA3UTh B TAOIUIIE 2.

4. Ha 0CHOBaHUU TOJIyYECHHBIX PE3YJbTAaTOB IOCTPOUTH IPA(UKU BXOJHBIX U BBIXOIHBIX
BOJIbTAMIIEPHBIX XaPaKTEPUCTHK.

[TpaBuna opopmiieHust paboThI:

- Ha3BaHHE J1TaOOpaTOPHOU PabOTHI;

- LI€JIb;

- IepeYeHb U HOMUHAJIbHBIE JAHHBIE MCIIOJIB3YEMOH anmnaparyphl;

- cxema JIabopaToOpHON yCTaHOBKH;

- BXO/JIHBI€ 1 BBIXOJIHbIE€ XapAKTEPUCTUKH UCCIEI0BAaHHOTO TPAH3HCTOPA;

- DKCIIEPUMEHTAIILHOE ONPECNICHHE XapaKTePUCTUKH UCCIIE0BAHHOTO TPAH3UCTOPA;

- BBIBO/IBI.

PaGora odopmisercs B Terpaau i JabopaTopHbIX  pabor. Peuensupyercs
IpernojiaBaTesieM, 3aliuTa OCyIECTBISETCA OCe MOIyUYeHHs JOMyCKa.

Tab6muna 1
BxoHble XapaKTepUCTHKHU TPaH3HCTOpa

|

Uk=0V Uk=3V Uk=7Vv
0

100

150

200

250
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KommiekT onenounsix 3amanuii Nel2 mo Paspeny 7. OcHOBBI 25ekTpoHukH, Tema 7.2.
Beimpsimurenu, criaxuBaromme (QUIBTPel W CTAOMIU3aTOpPhl HANpsDKEHUs (AyAUTOpHAS
CaMOCTOSITEeIIbHAs padoTa).

HazBanue: MccnenoBanue 01HO- ¥ IBYXIIOJIYIIEPHUOIHOTO BBITPSIMUTEIIS.

3ajmaHue: aHaMM3 TPOIECCOB B CXEMaX BBIIPSIMUTEIBHOTO JUOJHOTO  MOCTA.
HccnenoBanue ocumiiorpaMM BXOAHOTO M BBIXOJHOTO HAMPSDKEHUS ISl BBIMPSIMHUTEIBHOTO
MoOCTa.

Kpatkue TeopeTrueckue u CripaBOYHO-MHPOPMAITMOHHBIE MAaTEPHAIIBI:

B kadecTBe HCTOYHMKOB TIMTAHUS PA3IUYHBIX OSJEKTPOHHBIX YCTPOMCTB YacTO
UCIIONB3YIOT BBIIpsAMUTENU. B coctaB BeimpsiMutenss (puc. 1) BXOIAT CIAEAYyIOIIME OCHOBHbBIE
a7eMeHTHI: TpanchopmaTop: Tp — yCTpOHCTBO I MpeoOpa3oBaHuUsl HANIPSDKEHHS TIEPEMEHHOTO
TOKa MUTAIONIEH ceTH B TpeOyemoe MepeMEeHHOE HAIMPSHKCHHE W Pa3/ICTCHHS DJICKTPUUISCKUX
nernen, BeHTWIb B — mpubop, o01amaroniuii 0JTHOCTOPOHHEH MPOBOAMMOCTBIO JIEKTPUUECKOTO
Toka, ¢umbTp @ - ycTpolcTBO, oOecmeuMBaroIIee HEOOXOAMMOE OCIIA0JNICHHUE ITyIbCAIluH
BBITIPSIMJICHHOTO HANPSHKCHHMS.

_I_
Usx~1 Tp B ® [ Ussi

Puc. 1. Bemmpsimurenb

BenTmiie nmpeoOpa3yer nepeMeHHOE HaNpsDKEHUE B MyJIbCUPYIOLIEe, YTO 00ecreunBaeTcs
€ro CBOMCTBOM OJHOCTOPOHHEH IpoBoAMMOCTH. [Ipy mpsMOM HanpsKEHUM BEHTWIb HMEET
COIIPOTHBIJIEHUE, ONIM3KOE K HYNI0, a IpU OOpaTHOM HANpPSIKEHUU €ro CONPOTHUBICHHE
CTaHOBHUTCA OYEHb OONBIIMM. B KauecTBe BEHTHJICHI MOXKHO HCIIOJNB30BATh JIAMIIOBBIEC THOJIBI,
pa3nuuHble ra3zopaspsiHble HNpUOOpPHI, Ia30TPOHBI, TUPATPOHBI, UTHUTPOHBI U 1p. OAHaKo B
HacTosIee BpeMsi OOJBIIMHCTBO BBINPSMHUTENCH BBIOIHIIOT HA MOJYMPOBOJIHUKOBBIX JHUOJAX
IrepMaHUEBbIX M KpeMHHUEBBIX. CHIIOBBIE MOJYNPOBOJHUKOBBIE BEHTHIM IO CPaBHEHHIO C
JPYTUMH UMEIOT psii mpeumymiecTs: 6oiee Bbicokuii KIIJI, mocTosiHHast rOTOBHOCTH K padoTe,
OOJIBIIION CPOK CITY)KOBI, Majlasi Macca U rabapuThl, BRICOKAsI HAIC)KHOCTb.

BonbramnepHast xapakTepUCTHKA IOIYIIPOBOAHUKOBOTO uoaa (puc. 2, 6) oTiuyaercs ot
UJCATHbHON XapaKTEPUCTHKUA BEHTWJIS (pUC. 2, a), T. K. NMPU OOpPAaTHOM HANPSHDKCHUH JTHUOJ
npoBOIUT TOK. OHAKO Yy XOPOILIUX MOJYIIPOBOAHUKOBBIX JHOJ0B 0OpaTHBIE TOKM BEChbMa MajIbl
Y HECYILLIECTBEHHO BIIUSIOT Ha Pa0OTY BBINPSIMHUTEIIL.

I, & I, 4

a) 0)

Puc. 2. BonbpTammnepHast XapakTepuCTHKA

Ha puc. 3 npexncraBinena mnpocteiiias cxema OJHOINOJYNEPUOJIHOTO BBIIPSMUTENS, B
cocTaB KOTOpoil BXoAaT Tpanchopmarop T, Bentmis VD u aktuBHas Harpyska R. Jluarpammbl
HaIPSKEHUHN U TOKA B CXEME OJJHOMOJYIIEPUOJHOTO BEIIPSIMUTEINS OKA3aHbl Ha pUC. 4.
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Puc. 3. IIpocreiimas cxema Puc. 4. lnarpaMMbl Hanps>KEHUN U TOKA B

Tok B enu Harpy3Kku, BKJIIOUEHHOM MOCIeI0BaTEIbHO C BEHTUJIEM, IPOXOIUT JIUILb B T€
MOMCHTBI BPEMCHH, KOI'/Ja K BCHTHUJIIO IMPUJIOKCHO MPAMOC HAIPSAKCHUC. Kamﬂme noJimepuruoaa
HaIpsHKEHUE BTOPUYHOM OOMOTKH TpaHcpopMaTropa MeHseT cBou 3Hak. [loaTomy B TeueHue
OI[HOﬁ IMMOJIOBUHBI TICpHOAa K BCHTUIIIO IMPUKIAABIBACTCA MNPAMOC HAIPSKCHUC, B TCUCHUC
CJIEIYIOIIEro MOoJIynepruoaa — obpatHoe. Uepe3 BEHTHIIb U HArpy3Ky TOK HPOXOJIUT TOJIBKO B
OJHOM (HpHMOM) HalpasJICHUHU, T. €. TOK B HArpy3ke¢ MOJY4acTCiad IMOCTOSAHHBIM IIO
HAIpPAaBJICHUIO, HO NYJIbCUPYIONIMM. BhINpsMieHHOE HampspKeHHE coBHagaer mno ¢opme ¢
BBITPAMIICHHBIM TOKOM. Yacrora Hynbcaunﬁ BBIIPAMIICHHOI'O HAIIPSIZKCHUS paBHA YaCTOTC CCTH.
[Tynecupyrolue TOK 1 HalpsHKEHHUE COIeP KaT MOCTOSHHBIE cocTaBisomue. CpeaHee 3a nepuo
3HAYEHUE  BBIIPSIMIIEHHOIO (HyJIBCI/IpyIOH_IeI‘O)l HaNpsDKCHUs, T. €. €ro IOCTOSHHAs

. U, = Un/m, roe Upy

COoCTaBJIArOImIas, OHNpEeACIACTCSIS BCIMYHUHOU AMIINIMTYAHOC 3Ha4YCHUC

HaIpsDKEHUST BO BTOPUYHOM OOMOTKe TpaHchopmaTopa, I/IJ'II/IUO =y2U,/n =0,45U,, raeUz—
JEWCTBYIOIIEE 3HAUCHHUE HATIPSKCHHUS.

MakcumanbHOe 3HaueHHe OOpaTHOTO HANpsDKEHUS, MPUKIAABIBAEMOTO K BEHTHIIIO,

PABHO aMILTMTYAHOMY 3HAYEHHIO U2m:
Uoﬁp,m =Uyp =nUq

KadecTBO BBINpAMUTENST XapaKTEPU3YETCS OTHOIICHUEM ITOCTOSHHOM COCTaBIISIONICH

BBIMPAMIICHHOTO HAMpPsDKEHUS K JCHCTBYIONIEMY 3HAUEHUIO MTEPEMEHHOTO HANPSIKEHHUS: U/Us.
Yem Oomplle 3HAUEHUE 3TOTO OTHOILIEHUS, TEM BBIIIE Ka4ecTBO CXEMbI BhIIpsMutensd. s

OJITHOIIOJYIIEPUOJHOTO BBIITPSIMUTENS Uy/Uz = 0,45.
BaxupiM  TpeOGoBaHMEM K  BBIIPSMUTENIO  SIBISICTCS ~ CHIDKEHUE  TIEPEMEHHOM
COCTABJISIFOLIEH BBINIPSAMIICHHOIO HANpPsDKEHUS MPU TMOJYYEHUHW TOCTOSHHOM COCTaBIISIOIICH.

BrimonHenue 3Toro TpeOOBaHUS XapakTepu3yeTcss KOA(PQPHUIMEHTOM IyJIbCalui KlbpaBHHM
OTHOUICHUIO aMIUITYZHOTO 3HA4YEHUS TIEPEMEHHOM  COCTAaBIIAIOMICH  BBIIPSIMIICHHOTO

HANPSUKEHHS K ero noctosuHoi cocrasromeii: Ko = Un/Uo.
Koapduuuent  mymbcanuii  4acTo  ONpEAENsAOT 1O  TMEpBOH  TapMOHHUKE:

Kot = Um/Uo, 1€ Uni — ammnuryna nepBoii rapMOHHKH BBIPSMJIEHHOTO HanpsukeHus. JUis

OJHOTIOTYIIEPHOIHOTO BhIIpsaMuTens Knt = 1,57,

K BeIpsiMHTENnsIM TIpEIBABISIETCS TakKe TpeOOBaHHE, Kacarolieecsi pekuMma paboTh
BEHTHJICH: OOpaTHOE HampshKEHUE, NPUKIAIbIBAEMOE K 3aKpPBITHIM BEHTWISIM, HE JOJDKHO
HAMHOTO TIPEBBIIATH BBHINPSMIICHHOE HampspKeHWe. BeimomHeHne 3Toro  TpeGoBaHUS
XapaKTepU3yeTcss OTHOLUICHUEM MAaKCHUMAIbHOTO 3HAYCHHUsT OOpPaTHOTO HANpSHKEHUS K CPeHEMY
sHaueHnIo BpsmiIeHHoro: Uossn/ Uo

JUst oxHONOTYIIeproaHoro Bempsmutens: Uospm / Uo = .

CxeMbl OJTHOIOIYIIEPHOIHBIX BBINPSIMUTENCH HMEIOT PSJl CYIIECTBEHHBIX HEIOCTAaTKOB!
MaJioe 3HA4YEHHUE BBINPSIMICHHOTO HampspKeHHs, 00nbInoil koadduuueHt nynbcanuii u ap. Ha
IpPaKTHKE Y9acTO MCIONB3YIOT PAa3INYHbIC CXEMBI JBYXITONYNEPHUOIHBIX BhIMpsiMuTenei. Ha puc.
5, a, 0 TpeACTaBICHbI CXEMBbI ABYXIIOJIYIIEPHOIHOIO BBIIPSIMUTENS C BBHIBOJOM OT CEPEIHHBI
BTOPUYHONM OOMOTKHM TpaHc(opmaTopa u MOcTOBas cxema. Hambomee pacmpocTpaHeHa W3 HHUX
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MOCTOBasi CXeMa, B KOTOpOi He Tpedyercs TpaHCHOpPMATOp, WMEIONIIMA OTBOA OT CEpeIUHBI
BTOPUYHOM OOMOTKH.

%::l_n __1p \'D1
Hr==i o[~3 v, |
. -
VD2 2) _R o
Puc. 5. JIByxmomynepuoaHble BBIIPSIMUTENM: a) — CXE€Ma JABYXIOJYIEPUOIHOTO

BBITIPSIMUTENISI C BBIBOJIOM OT CEpPEIWHBI BTOPUYHOM OOMOTKM TpaHchopmaropa; 0) -

MOCTOBasI CXeMa

Yerplpe BEHTHISI CXeMbl 00pa3ylOT MOCT, K OJIHOW JHaroHalli KOTOPOTO
MPUCOSANHSIIOTCS KOHIIBI BTOPHYHOW OOMOTKM TpaHchopmaropa, a K Jpyroid Harpyska
BBIIPSAMHUTENS. BeHTHIM B cxeMe paboTaroT MOOYEpPEeTHO TIOMApHO: MPU TOJOKHUTEIBHOM

IIOJIyBOJIHE HAIIPSKEHUS UZ,KOTopa;I COOTBETCTBYET IPSIMOMY HAIPSKCHUIO perTms Aok

MPOXOTUT qepezrul Harpysky usa npum  OTpHUATENBHONM  TONYBONHE —HAMPSHKCHHS _Uz-

COOTBETCTBYIOIIEH MPSIMOMY HANPSIKCHHIO BEHTHIIS A2 TOK MpoXomuT qepezm HarpysKy nla.
Ha puc. 6 mnpexncraBieHsl AuarpaMmbl HamlpsoKEHUHM M TOKa B MOCTOBOM cxeme. Yacrora
yJIbCALUI BBITPSIMICHHOTO HANPSDKEHUS 37€Ch B /1Ba pa3a 0oJIblle, YeM B OJJHOIOIYHNEPUOIHON
CXEMeE, YTO YBEIIMYUBACT CPEIHEES 3HAUCHUE BBIIPSIMIICHHOTO HAIIPSKCHUS:

Up=2Up/n =242 Uy/m

Koapduuuent mnynpcauuii BBIIPSIMICHHOTO HANpsDKEHWs IO TEPBOM  TrapMOHUKE
K =0.667.

MakcumanbHOe 3HAa4€HUE OOpaTHOrO HAMpsKEHUs, NPUKIIAAbIBAEMOrO0 K 3aKpBIThIM

BCHTUJISIM, PAaBHO aMIINIMTYJHOMY 3HAYCHUIO HaHp}I)KeHI/IHUQm'-T. K. MaJICHUC HAIPsKCHUA Ha
OTKPBITBIX BCHTUJIAX 6)11/131(0 K HYJIIO, T. €.
Uo];p m — Ugm = TtUgfz = 1,57 Uo.

NN

1 | I

U | | |
Uo V:er =
0 *

|
Puc. 6. JluarpamMmMbl HanpsKeHUs: 1 TOKOB B MOCTOBOM CXeMe

[Ipocreliime cxeMmbl BBIIPSIMHUTENCH MMEIOT OOJBIION KOI(DOUIMEHT Myabcalui
BBINIPSAMIIGHHOTO HampspkeHus. [loaToMy nanee mpemycMaTpHBAaIOT CIIIaXKHMBAIOIINE (QHIBTPHI.
OO6bruno ucnonb3ytoT ['- wumm I1-oOpasuble (QuIbTpHL, BKIIOYArOMKE B ce0s  JPOCCENH,
KOHJIEHCATOphl M pe3ucTopbl. Yame Bcero wucnoibdyior LC-¢unetper (puc. 7, a, 0),
o0ecreyrBaroIye Xopolee CriakuBaHue MyJIbCAIMi TP Pa3IMYHbIX HArpy3Kax.

Konpencarop ¢punstpa C BKIIOYAIOT HapamiensHo Harpyske £ Torga npu BHINOTHEHUH

yenoust Xe = 1 /(@ C) <<Rgonpencarop cuibHO UIyHTHpYeT HArpy3Ky 110 IEPEMEHHOM
COCTABJISIIONICH 1 3HAYUTEIILHO YMEHBIIIAET IIEPEMEHHOE HANPSHKCHHUE Ha HATrpy3Ke.

Jpoccens L Brimouator mocneoBarensuo ¢ Harpyskoif & . Ilpu BBINOJHEHMH YCIOBHS
X, = ® L >> R nepemennoe HanpsikeHue ¢ BBIXOa BEIIPSIMUTE JIsl 3a/1ePKUBACTCS HA IPOCCEIE

duneTpa M B Harpy3Ky He momagaer. Onnopemennoe Bkmouenne L uC naer Gompuroii s dext
CTJI&KUBAHUS IYJIbCAIlM BBIIPSIMIIGHHOrO HampspbkeHus. KadecTBo ¢(uiabTpa OLEHHBAIOT
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ko3 urmeHTOM crnaxuparms Ko = K v /Kn. worae Ko, exp Knoex — KO3 PUITUEHTHI

MyJbCalliil BBINPSMUTENS Ha BXOJ€ W BbIxoae (uibTpa. Yem 6oubme K

pabotaet GuIBTP.

csteM 3 dEeKTUBHEE

Upx| C C | IR
T T b4

Puc. 7. Cxembl ucnonb3oBanusi LC-QuibTpoB uIsl CriaXuBaHUs MyJbCAIMA MPU Pa3IAYHBIX
Harpyskax: a) - ['-oOpas3uslit puisTp, 0) - [1-06pa3ubiii GuiIbTp

[Ipu paboTre BHIIPSAMUTENS] YAaCTh BBIMNPSAMIICHHOIO HAIPSHKEHUS IMaJaeT Ha aKTUBHOM
COIIPOTHUBIIEHUN BTOPHUYHONH OOMOTKH TpaHc(opmaTopa, Ha MPsIMOM COIIPOTUBIIEHUH OTKPBITOTO

BEHTHIIS, HA DJIEMEHTaX CryIaxkuBaouiero ¢pumbrpa. C yBelHMYEeHHEM BBINPSAMICHHOro Toka lo
1010GHbBIC [TOTEPH HAIPSIKCHHS yBEINIHBAIOTCS, a HANPSIKCHHE HA HATPy3Ke U0 yMEHBIIACTCS..

3asucumocts Yo = f (o) naspsaror remmeit XapaKTePUCTUKOM BBIIPSIMUTENS (puUC. §).
UO"

—

lo
Puc. 8. BHenHss XapakTepucTUKa BBITPSIMUTENS

Uem MeHbIIE U3MEHSIETCS HAINpSHKEHHWE Ha Harpyske Uo npu M3MeHeHnH Tokalo, Tem
BBIIIIE KAYECTBO BBINPSIMUTEIS.

[IpakTrueckue 3a1aun, 3aJaHus, YIPAKHEHUS:
1. U3yuuth cxembl cTeHaa «BhIIpSAMUTENN» 1aTh ONMKMCAHKE THUIIOB BBHIIPSIMUTENCH.
2. CHSATB ¥ IOCTPOUTH BOJBTAMIIEPHYIO XaPAKTEPUCTUKY MOCTOBOTO BBITTPSIMHUTEIIS.
3. 3apucoBaTh OCHMIUIOIPAMMY U3MEHEHHS BBIXOJIHOTO HAIPSIKEHHUS.

[Topsimok BBIOJIHEHUS:

1. U3yunuTh yCTpONCTBO, MPUHIMUI JEHCTBUS W OOJACTh TPHUMEHEHUs OIHO(DA3ZHOTO
MOCTOBOTO BBIIIPSIMHTEIIA.

2. HauepTuTh cXeMy YCTAaHOBKH M TaOJIUILY JUJISl CHSTHS XapaKTEPUCTHK.

( ) HII1
vD1 VD2

(D

0-250V VD3 VD4
o, |

Puc. 9. Cxema nabopaTOpHO# YCTaHOBKHU:

UII1 — amnepmerp nepemeHHOro toka ~ 1 mA; UI2 — MumnuamMnepmMerp nepeMeHHOro ToKa
300 mA; UII3 — BonbTMeTp nepemeHHoro toka 250 V; UII4 — BonbTMETp MOCTOSIHHOTO TOKa
450 V; UIIS - wmwmmamnepmerp mnoctosHHOro Toka 300 mA; HWII6 — ocmumtorpad
anexTpoHHbI; J{1-114 — nuoast KJ{ 209A; JI1-JI3 — Harpy3ounsie gammsl; Bl, B2— Tym6nepsr

1. CobGepuTte cxemy coriacHo puc. 9.

2. YcranoBure Ha 0s10ke nutanus nepekiatodarens JIATP B monoxenune «~0-250 V.
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3. [TogkmrounTe cxemy K kjaemmaM nutanus «~ 0-250 Vy npubopHoro mrarusa.
4. V3mensas HanpspkeHue Ha Bxoje BeimpsMutens or 0 mo 250 V, cHuMuTe U mocTpoiire
BOJIbTAMIIEPHYIO XapaKTEPUCTUKY OAHO(A3HOIO MOCTOBOTO BBITPSIMUTEIIS.

5. Iokasanus MPUOOPOB 3aHECHUTE Loy = £ (Useanp)
[TpaBuna opopmieHust paboThI:
- yKa3aTh BXO/JHBIC U BBIXO/IHBIC TAPAMETPHI BBINIPSIMUTEIICH;
- cxeMa JJabopaToOpHON YCTaHOBKH OJHO(A3HOTO U TPEX(Pa3HOI0 MOCTOBOT'O BHIIPSIMUTEIIS;
- TAOJIUIIBI C HKCTIEPUMEHTAIEHBIMH JJAHHBIMH;
- PUCYHKH € 3KpaHa ocIuuiorpada;
- BBIBOJIBL.
PabGora odopmisercs B Terpaau i JabopaTopHbIX  pabor. Peuensupyercs
IpEnoAaBaTesIeM, 3alliTa OCYIIECTBISETCS IMOCTe MOTYIEeHHS JOMyCKa.
TaGnuiel U BBIBOABIL:
Tab6muna 1

B Ta0m. 1.

[TapameTpsl [OnHOGa3HBIN BRITPSIMUTEID
U2, B 0 20 (0 100 120 140 160 180 200 220 250
IIpu akTUBHON Harpyske
(UBnin, B
IBEIIT, A
12, A
IIpy akTUBHO-MHIYKTUBHOW Harpyske
(UBnbin, B
[BBIIT, A
12, A
[Ipu akTUBHO-EMKOCTHOW Harpys3ke
(UBnbin, B
[BBIIT, A
12, A

KoHTposabsHbIE BONPOCHI:
. [losicHUTh Ha3HAUEHUE PTIEMEHTOB CXEMbI BBIIPSIMUTESL.
. I300pa3uth BOIBTAMIIEPHYIO XapaKTEPUCTUKY BEHTHIIS.
. Kakne snemMeHThl MOXHO MCIOJIb30BaTh B KAYECTBE BEHTHIICH?
. [lepeuncnuTh U3BECTHBIE BAM CXEMBI BBITIPSIMHUTEIICH.
. OT 4ero 3aBUCHUT YaCTOTA MYJIbCAIIUN BHIMPSIMIEHHOT'O HATPSAKEHUS?
. atp onpenenenue Ko3pUIMEHTOB MyIbCALUN U CTIIAKUBAHUS
. I3 xakux cooOpakeHni BEHIOMPAIOT DJIEMEHTHI CTIIAKUBAIOIIETO GUIbTpa?
N300pa3uTh BHENIHIOK XapaKTEPUCTHKY BBIIPAMUTENS. V3MEHUTHCS JM OHA MpHU
MOJIKJIFOUEHUH K BBIIPSMUTEINIO CTIIa)KuBaroliero puibTpa’?

I - NV N O

Kommext oneHounbix 3ananuit Nel3 no Paspemy 7. OcHoBBI 35ekTpoHuKH, Tema 7.2.
Bempsmureny, crinaxuBaromue (GUIBTPsl M CTaOMIM3aTOPbl HaNpsKeHUs (AyauTopHas
camocTosiTeNbHas paboTa).
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HazBanue: MccnenoBanue paboThl cTaOUIN3aTOPOB.

3amaHue: M3y4YUTh NPUHIMIBI MOCTPOSHHS TMapaMEeTPHUUYECKOro CTabHiIu3aTopa
HANpPSDKEHUs, HCCIeIoBaTh HArpy304HYIO0 CIIOCOOHOCTb, OMpPENEsITh aMIUIUTYAY MyJbcaluit
BBIXOJHOI'O HaNpPsKEHUS.

Kpatkue TeopeTrueckue U CrpaBOYHO-MH(GOPMAIIMOHHBIE MaTepUAaIbl:

DJNEeKTPONUTaHUE MAJIOMOLIHBIX LENel 3JIEKTPOHHBIX CXEM C HEOONBIIUM TMpeaesioM
U3MEHEHHS TOKa TMOTpeOJIeHUuss OCYHIECTBISIETCS OT MapaMeTPUUYEeCKUX CTa0MIN3aToOpOB
HanpspkeHus: (IICH). Kpome toro - IICH mmpoko HCHONB3YHOTCS B KaueCTBE HCTOYHUKOB
OIOPHOT0 HANPSKEHUSI B KOMIIEHCAIIMOHHBIX CTa0MIN3aTOpaxX HAMPsLKEHUS U TOKA.

Jnst crabunmsaunu noctosHHoro HampspkeHuss B IICH mpuMeHSIOTCS 3J€MEHTHI ¢
HEJTMHEHHOU BOJIbTAMIICPHON XapaKTEPUCTHKOM, HAIIPUMED, KPEMHUEBBIC CTAOMITHUTPOHBI.

ITpunnunuaneHas cxema ucciaenyemoro IICH mpusenena na puc.l. Juoner VI+-V4
MPEACTABISIIOT CO00M MOCTOBOHM BBIMpsAMHTENDb, KoHAeHCaTOphl ClI - C2 - dunbTpytomue, R1-
OTPaHUYUTENBHBIA pe3ucTop, R2 - Harpy3ouHslil pe3uctop, V5 - KpeMHUEBBIH CTaOWINTPOH,
PA - uzmepurens Toka.

[lpu yBenuueHMM HaNpsDKEHUS HA BXOJIE  IAPaMETPUUYECKOro  CTabuim3aTopa
HaIPsKEHUS TOK Yepe3 CTaOMIMTPOH B COOTBETCTBUU ¢ ero BAX pe3ko yBenmnuuBaics (puc.2),
YTO NPUBOAMT K YBEIMUEHHUIO TOKa 4epe3 pe3uctop R1 M COOTBETCTBYIOIIEMY YBEIMUEHUIO
NaJieHNsl HapsDKEHUs. Ha 9TOM pesuctope. Hanpsbkenue Ha cTaOUMIMTpPOHE, a ciieloBaTeNlbHO, U
Ha Harpyske (pesuctop R2) mpu 3TOoM mpaktuuecku He MeHsiercs. IIpu ymeHbIieHMM Hamps-
KEHUs1, Ha00opoT, MajieHre HanpspkeHus Ha R1 yMeHbiaeTcs Takum o0pa3oM, YTO HaNpsiKEHHE
Ha CTa0MJIUTPOHE W HArpy3Ke OCTAETCS HEM3MEHHBIM. 3HAaYCHHE W3MEHEHMs HaIpsDKECHHS Ha
crabmwmutpoHe V5

(+tAUH) 3aBUCUT OT U3MEHEHHUs BXOJHOTO HampspbkeHus (+AUBX) conmpoTHBIEHHS
orpannumuBaroiero pesucropa R1 u guddepennnansHOro conpoTUBICHNS CTAOMIUTPOHA

U
cm
al
cm

Koaddunuent crabunmzanuu (1o BXoAHOMY HarpsbkeHuro) cxemsl [ICH

:Ang'UHzUH R,
Ko™ 0U. U R

Buytpennee conporusnenue IICH omnpenensercs B ocHOBHOM nud¢epeHIHaTIbHbIM
COTMPOTHUBIIEHUEM CTAOUIIUTPOHA.

TemmneparypHblii K03 HUIIUEHT HampspKeHUs rt CTaOMIMTPOHA OMpEAETseT BEIUYHHY
OTKJIOHEHHS BbIXo/iHOTO HamnpspkeHus [ICH npu n3menennn temmnepatypsl. J{is cTabuianTpoHOB
¢ Ucr> 5,5 B npu MNOBBIIEHUH TEMIIEpaTyphl HampspDKEHHE Ha CTAaOMIUTPOHE BO3pacTaert.
[ToaTomMy TeMmmepaTypHasi KOMIIEHCALIUS B 3TOM CJIydae MOXKET OBITb JOCTHUTHYTa BKJIIOUEHHEM
MI0CJIEIOBATENBHO CO CTAOMIUTPOHOM JAMOAOB B MPSIMOM HAIIPAaBICHUH, HO IIPH 3TOM BO3pacTaeT
BHyTpeHHee compotuBienne [ICH 3a cuer auddepeHHHaNbHBIX  COMPOTHUBICHUN
TEPMOKOMITEHCHPYIOIUX TUOJOB B NPSMOM HaNpaBICHUH, KOTOPOE 3aBHCUT OT BHIOPAHHOTO
TUIIA IUO/A U PEKUMA ero paboThI.

CpenctBa oOyueHus:

JlaGopatopnsiii cteny «CtadbummsaTopsly; Ocummorpad C1-55.

IIpakTuueckue 3a1aun, 3a1aHus, yIpaKHEHUS:

1. OmpenenuTh HOMHMHAJIBHOE 3HAUEHHWE TOKa HArpy3KH, IJIs YyKa3aHHBIX KOMOWHAIMi
sanemenToB [ICH.
2. TlpousBectu ananutudeckuii pacuet [ICH, cpaBHUTH ¢ AEHCTBYIOIIMMHI 3HAYECHUSMH.

[Topsimok BBIMOJIHEHUS:

N3yuuts cxemy IICH (puc.l). Brmouuts crenn mpoBectu wu3MmepeHusi paborsl [ICH mo
npubopamM CTeH1a KOHTPOJIMPOBATh PEKUMBI PaOOTHI CTAOMIM3aTOpA.

Me=
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ITpu momMomm ABYXJIy4eBOro ociuuiorpada U3MEpUTh U 3apUCOBATh B MacIITabe BEIH-
ynHy mynbcanuu Ha Bxoze [ICH, B Toukax X3, X4 cxemsl npu Hannuuu KoHaeHcaropa Cl u 6e3
HEro, U Ha BbIXOJIe HanpsDkeHus (rHe3aa 3,4 cxeMsbl puc. 1).

HccnenoBats padory IICH. Onpenenuts nmpenensl Toka Harpy3ku |y, obecneunBaromue
YCTOMUMBYIO CTAOMIIM3ALMIO HANpPsDKEHU Npu u3MeHeHuu R2. Ilpu BeInosHeHNMH HEOOXOAUMO
IPOBOIUTH M3MEPEHHE aMIUIUTYAbl mynbcanuii Un crabunmsupoBanHoro HampspkeHuss UH ¢
MOMOIIBI0 MIJIJIMBOJIBTMETPA 2 M ocuuiuiorpada. Pe3ynbTaTsl ncciejoBaHui CBECTH B TaOIUILY.

[IpaBumna opopmieHust paboThI:

- 11e7Tb PaboTHI;

- CXeMa dJIeKTpHUUecKas NpuHIMnuainpHas uccaeayemoro [1CH;

- pacuet cxembl [ICH npu Ug,- 15 B, u,.=788B Il =5MA;
- pe3y/bTaThl U3MEPEHUH, CBEICHHBIC B TAONIHUILY, U HEOOXOIUMBIE TPa(UKH;

- BBIBOJIBI O paboTe, HEOCTATKH MpeuMyItecTBa U obyacts npumenenuii [ICH.

PabGora odopmisercs B Terpaau i JabopaTopHbIX  pabor. Peuensupyercs
IpernoiaBaTesieM, 3aluTa OCyIECTBISETCA OCe MOIyYeHHs JOMyCKa.

TaGnuiel U BBIBOABIL:

Tabmnma 1.
BxoHbIe 1 BBIXO/IHBIE BEIMYMHBI TAPAMETPUYECKOTO CTa0MIM3aTopa

Benmuunna Usx, B U, B U,, MB Un. yB
COTIPOTHBIICHUS, (ocummorpad) (ocummorpad) (JIBH12)
R2,0m

KoHTposibHBIE BOIPOCHI:
1. OObsacHuTe Ha3HaueHUE dMeMeHTOB cxembl [ICH.
Yro Takoe K03(PGUIMEHT cTaOMaM3anus M KaK 3aBUCHUT €r0 BEJIWYMHA OT PEKHUMOB
pabOThI PIEMEHTOB CXEMBbI?
OObsicHUTE, UTO O3HAYACT YBEIMUEHUE U YMEHBIICHUE HAarpy3Ku ctabunuzaropa’?
Kak Brusier BeIMuuHa CONPOTUBIICHUS HArpy3ku Ha KO (UIIMEHT CTa0MIn3anmn?
Hatite onpenenenue nudhepeHInaibHOTO COMPOTUBICHUS CTAOMIUTPOHA.
Kakwue nacoptHblie mapamMeTpsl CTAOMIUTPOHOB ClIEAYeT yUuThIBaTh npu pacuete [ICH?
O0psicauTe MeToauky pacueta [ICH.

o

No ok w

Kommuiekt onenounsix 3amanuii Nel4 mo Paspmemy 7. OcHoBbl 31ekTpoHukH, Tema 7.3.
DNeKTPOHHBIE YCUIUTENH (AyIUTOpHAs CaMOCTOsTENIbHAs padoTa).
Ha3zBanue: MccnenoBanue paboThl 3JEKTPOHHBIX YCHIIUTEIECH.
3ajaHue: HM3y4yUTh IOCTPOEHHE U pabOTy YCWIMTENS HM3KOM YacTOThl Ha
Tpans3uctope. McciaenoBaTe aMIUINTYIHYIO M YACTOTHYIO XapaKTEPUCTUKH.
KpaTkue TeopeTrueckue U CpaBOYHO-MHGOPMAITMOHHBIE MaTepHAaIIb:
Pe3ucTuBHbI Kackaj ABISETCA OCHOBHBIM THIIOM KacKaJOB yCWJIMTENEH Ha
Tpan3uctopax. OCHOBHBIMU THapaMeTpaMH YCHJIMTEIHHOTO KacKada SBISIOTCS KO3(PPHUIMEHT

YCWICHHUS II0 HaAIpPsHKCHUIO Ky = Yaus U ; KO3(h(UIMEHT YCWIECHUS 110 TOKyK-’ “‘&m/ ]61;

Kod(bMHUIHEHT YCHTeH S 1o MomHOCTH!® = B fRu= Ky K,

B cBa3m c TemM, 4YTO BOCHpUATHE OPraHOB UYBCTB 4YEJOBEKA IOAYMHSACTCS
JOrapu(pMHUECKOMY 3aKOHY, KOA(D(DUIIMEHTH YCUIICHUS HEPEIKO BBIPAXKAIOTCA B AennOenax min
HeTiepax, s Yero TMONIb3YI0TCSl COOTHOIICHUSIMHU

K, a8)= 208K, - Ky 1n6)=20 G Ky K, [a6}= 10 CoKp !
Kiwa)=Cn Ky Kpenp=bn Ky Ko Jueni=05€nkK,

AMIIIUTYJHOW XapaKTEPUCTUKOW YCUJIMTENS Ha3blBalOT 3aBUCHUMOCTb aMIUIATY/IbI
HaAIPsDKEHUS CUTHANIA Ha BBIXOJE OT aMIUIMTYZbl HANPsKEHUS CUTHAJIAa Ha BXOJAE. Y CHIIMUTEIb
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MOXKET YCHJIMBATh MOJABOJUMBIEC K €0 BXOAY CUTHAJIbI C HANPSHKEHUEM HE HH)KG“rmEn, TaK Kak
Oonee cnadble CUTHAJBI 3aITyINAlOTCS HANPSIKEHHEM COOCTBEHHBIX INYMOB YCHIIMTENS M HE

BBIIIIC U“' maX | TaK KaK MHAue YCUIIUTCIIb BHOCUT O4YCHb OoJIbIINE HETUHENHBIE NCKAKEHUS.

OTtHoleHneEM u‘ﬂ"/ U‘Im XapaKTepU3yeTcsl AUara3oH HaIpPsUKEHWM CUTHasa, yCHUIMBAaEMbIX

D= Usy may

JaHHBIM ycuiureneMm Oes3 qpesMepHHx MOMeX U MCKaXCHUH, U U min  naseBaetcs

Dpas)=208D=208) 5
JTUHAMUYECKUM x min JMana30HOM YCHIINTEIs
YacToTHast XapakTepuCTHKa (aMIUTUTYAHO-9aCTOTHAs) - 3TO 3aBUCUMOCTh Kod(durimenra
YCWJIEHMS OT 4acTOThl. [IpocTeHmmnil yCUIINTENbHBIN KacKaJ Ha TPaH3UCTOPE, BKIIOUYEHHBIN 110
cxeMme ¢ O0IIMM IMUTTEPOM, IPUBEJIEH HA PUCYHKE. 1.

C1

}_.

0,1

R2
1K2 +
50D

Puc 1. Ycunurenab HU3KOH 4YaCTOTEI

Mmo
: R5
: K4

R4
200 E

O+E

Harpyskoii KOJIEKTOpHOI 1enu sBnserca pesuctopRS, pesucropsl R ,RZ06ecreunBaoT
mojady HAyaJdbHOTO cMeleHHMss Ha 6a3y tpamsuctopaVPf, Répmecre cRImRZapnsorcs
>JI€MEHTaMH CXEMBbI cTabunm3anuu padoueii Touku. KonnencaroplSmynrupyer pe3HCTOpR4_H_O
IIEPEMEHHOMY TOKY, Tak Kak BenuunHa eMxocTul’3. 3naumtennua. KOHz[eHcaToprc-f nC2-
Pa3saCIUTCIILHBIC.

[Ipy mopmaye Ha BXOJA YCHUJIUTENs HANpSOHKEHHUS CUTHAJAa HEM3MEHHOM aMIUIUTyAa MpH
PA3JIMIHBIX YaCTOTax YHY BBIXOJHOC HAITPS’)KCHUC B 3aBUCUMOCTHU OT 4aCTOTHI CUT'HAJIa 6y,Z[GT
M3MEHSAThCS, TaK Kak compoTuieHne xonpencatopos€&d £2ua pasnbix yactorax pasmmuno, C
YMEHBIIEHHEM YacTOTa BXOJHOIO CHTHAJa BEJMYMHA CONMPOTUBIEHHs KoHaeHncatoposlf,C2
YBEJIMYUBACTCH, cneILOBaTenLHO,quxyMeHbmaeTCﬂ. C yBenmuyeHHeM YacTOThl COINPOTHBIECHUE
KOHJIEHCATOPOB, INYHTHPYIOIMX /A4, yMEHBIIAETCH, YTO TAKKE YMEHBIIAET BeanHqu“.
[ToaTomy, 4TOOBI Upx ocranocs nocrosuusiv (Ky=co0et) g TpeOyeMOM Jauamna3zoHe 4acToT,

BennunHy eMmkocTn koHaeHcatopos {f CZ2crpemsarcs cmenarth kak MOXKHO OonbIIeH, a G,
CTPEMSTCSI YMEHBIIUTh 10 MUHUMYMA.

CpenctBa 00ydeHus:
Ocnumnorpag CI-55, maboparopusriii crern YHUY.

[TpakTryeckue 3aaauu, 3aIaHUs, YIIPAKHCHUS:
1. V3y4uTh NpUHIUT PaOOTHI YCHIUTENS] HU3KOH YaCTOTHI MPE/ICTABICHHBIN Ha J1a00paTOPHOM
CTCH/IC.
HccnenoBars aMIUTUTYHYIO XapakTepucTuky Y HU
HccenenoBaTh ¥ OCTPOUTD aMILIUTYTHO-YACTOTHYIO XapPAKTEPUCTUKY YCUIIUTEIIS.
HccnenoBaTh MPOX0KICHNE UMITYJIbCHBIX CUTHATIOB Ha YeThIpeX (PUKCHPOBAHHBIX YaCTOTAX:
f1=50I'n  f2=1kI'1 f3=10xI'ty  f4=50xI'it

H~own
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5. Ompenenuts Ku[/10]
[Topsimok BBIOJIHEHUS:
Ilposepurp pexum pabotel YHY 1m0 MOCTOAHHOMY TOKY M pPaccuurtarh TOKH

Idu;[o » Ix wis [Ipu pacdere HEOOXOAMMO OMPEICIUTh MOIIHOCTH, BBIIEISIEMbIE Ha
DJIEMEHTaX CXCEMBI.

[locnegoBath aMIUIMTYAHYIO  XapaKTEPUCTHUKY YCWIMTENS JJIs JBYX CIydaeB
CONIPOTUBJICHUA B LCIH KOJIJICKTOpPA (HO YKa3aHUuro npeno;[aBaTemI) JJI1 4aCTOThI BXOAHOTO
curHana 2 xl'u. OnpenenuTs TMHAMUYECKUI AUANa3oH ycuiautelns. /[JaHHble U3MEpEeHUil CBECTH
B Tabmuiy 1.

HccnenoBaTh 4acTOTHYIO XapakTepucTukKy ycrmmrens npu fn = 200w, f8 S0k st aByx
CIy4aeB BKJIIOYCHHS EMKOCTeH B IemsX O0a3bl, SMUTTEpa U KOJUIEKTOpa (M0 YyKa3aHUIO
npenoaasarens). JlaHabie n3MepeHuit cBectu B Tadbumiy 2.. [Toctpouts AUX.

I/ICCHG,Z[OBaTB MMPOXOKIACHUC HUMITYJIbCHBIX CHUTHAJIOB JJISL YCTBIPEX qacToT (

fi= 60 Ty, fp=1 5T, f4 = 10 kTN, f = 50 KT 3an11c0BATH OCIIMITOrPAMMEL.

Onpenennts Ke fab7

[IpaBuna opopmieHust paboThI:

- 11eJ1b PaboTHI;

- CXeMa dJIeKTpUYecKas MPUHLIUIHAIbHAS UCCIEAYEMOTO YCUIIUTEIS;

- pe3ynbTaThl HCCIEIOBAaHWH, M3MEPEHUIl M pacyeroB, TIpadHKH, ITOCTPOCHHBIC II0
pe3yabpTaTaM U3MEPEHU;

- BBIBOJIBI O PabOTe, OTMEYCHHBIE HEOCTATKH, IPEUMYILECTBA M 00JIACTH IPUMEHCHHUS;

PabGora odopmisercs B Terpaau i JabopaTopHbIX  pabor. Peuensupyercs
IpEernoAaBaTesIeM, 3alliTa OCYIIECTBISETCS IMOCTE MOTYIECHHS JOMyCKa.

TaOmuib! ¥ BBIBOJIBL:

Tabmuma 1.

AMIUIUTYAHAs XapaKTEePUCTUKA YCUIIUTEIS

Rk=R3= Rk=R3=

Usx, MB Usnix, MB Usx, MB Usnix, MB
Tabmua 2.

YacToTHast XapaKTepUCTUKA YCUITUTENS

Rk=R3= Rk=R3=

Usx, MB Usnix, MB Usx, MB Usnix, MB

KonTposibHBIE BOPOCHL:
JlaTp onpeneneHue OCHOBHBIM ITapaMeTpaM yCUIIUTEIIA.

Ky [a61=208 Ko K, [a6]=20 €9 Ky
[Touemy nepen morapudmamu pasubie KOIPHUITUESHTHI?
4. Kak 3aBucut Ku oT pexuma pabOThl Kackaja yCHJICHHUS IO MOCTOSHHOMY TOKy? JlaTh

KaueCTBCHHBIN aHaJIN3.
5. Kak obecrieunBaercst cTabmiIn3anus pexxuMa padoThl IO TOCTOSHHOMY TOKY?

wNn e

6. Uro mpom30iieT ¢ MapaMeTPaMH CXEMbI, H300PaKEHHO Ha PUCYHKE, ECIIH HIEeMEHTEIA 1

uR2 nomensts mecramu? JlaTh KaueCTBEHHBIN aHAIM3.

7. UYemy paBeH KOd(pPUITMEHT yCHIICHUS TPaH3UCTOpa?

8. Kak BrIOpath pabouee HanpsikeHue konaencatopos C2 ,C3?

9. Kak ompenenuTth MOCTOSHHYIO MOLTHOCTb, PACCEMBAEMYIO Ha KOJIJIEKTOpE TpaH3ucTopa?
JlaTh HECKOJIBKO BapUaHTOB OTBETA.

10. O6BsicHUTE, YeM ONPEACISIIOTCS PEKUMBI padOTHl Kackala yCHJICHHS 10 MOCTOSIHHOMY M
MEPEMEHHOMY TOKaM.

11. O6BsicHuTe 0COOEHHOCTH MPOXOKIACHUS UMITYJIHCHBIX CUTHAJIOB UY€PE3 YCHIIUTEb.
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Kommiekt ouenounsix 3amanuii Nel5 mo Pazgeny 7. OcHOBBI 3nekTpoHHKH, Tema 7.3.
DNEeKTPOHHBIE YCUIUTENH (AyIUTOpHAs CaMOCTOsITEIbHAs padoTa).

Haszpanue: MccnenoBanue paboTsl ONEPAIMOHHBIX YCUITUTEICH.

3amaHue: U3yu4eHue OCHOBHBIX MapaMeTPOB U XapaKTEPUCTHK ONEPAIIIOHHOTO YCHIIUTENS
(OY), wum3yuenue u wuccnenoBanue OV BKIIOYEHHOTO IO CXE€ME TOJAa4d CHUTHAJIIOB Ha
WHBEPTUPOBAHHBIN BXOJ U HEUHBEPTHUPOBAHHBIN BXO/I.

Kpatkue TeopeTndeckue u CripaBOYHO-MH(POPMAITNOHHBIE MaTEPHAIIBI:

Omneparmonnsnii ycuutenb (OY) - 3TO MOAYJIBHBI MHOTOKAHAJIBHBIM YCHIIUTENb C
Qg epeHIaIbHBIM BXOOM, 110 CBOMM XapaKTEPUCTUKAM NMPHUOIIDKAIOMIMNACS K HICaTbHOMY
YCUIIUTEIIO.

C wumeaNbHBIM  yCHJIUTENEM OOBIYHO  aCCOIMUPYIOTCS — CIEAYIONIME CBOWCTBA!
OeCKOHEUHBIM KOA((PHUIIMEHT yCHIICHHS 110 HanpspKkeHno K—o0, 6eCKOHEYHOE TIOJTHOE BXOAHOE
CONPOTUBIIEHUE Zzx—>00, PABEHCTBO HYJIIO BBIXOJIHOTO HAIPSKEHUS MPU OTCYTCTBUM CUTHAJIA HA
Bx0/€ Ugyx = 0 mpu U = 0, 6eckoHedHO mupokas mojioca nponyckanus D f—oo (orcyTcTBHE
3a/ICPXKKH MPU MTPOXO0KICHUH CUTHAJIA Y€pPe3 YCUITUTENb).

Camo Ha3zBaHMe "ONEepalMOHHBIN YCUIIUTENB' CBA3aHO C MATEMETUYECKUMH OTEpaIUsIMHU,
KOTOpbIE B Hauaje pa3BUTUS BBIYUCIHUTENbHBIX YCTPOHUCTB OCYLIECTBISUIUCH C IOMOIIBIO
onepanroHHbIX ycunurtened (OY). OyHKuuu coBpeMEHHBIX HHTErpaibHbIXx OV crtamm Oosee
yHHUBEpCaTbHBIMUA, a camu OV, SBISSICh HMCTOYHUKAMH HAIPSHKCHHS, YIPABISEMBIMU
HaNpsDKEHUEM, HAXOIAT IIUPOKOE MIPUMEHEHHE B yCTPOMCTBAX COBPEMEHHON ANEKTPOHUKH.

Nuterpanpapie OY UCHONB3YIOTCS B KauaCcTBE MHBEPTUPYIOIIUX U HEHMHBEPTHUPYIOLIUX
YCUJIUTENICd U TOBTOPUTENICH HANpPSKEHUST BO MHOTHMX SJEKTPOHHBIX ycTpoucTtBax. Ha ux
OCHOBE CO3JIal0TCS PA3IMYHBIE HWHTETpaTtopbl, AuddepeHnraroppl U CyMMAaTOPBI; CXEMBI
YMHOXEHUS,  JeJeHus,  JiorapudbMupoBaHus,  aHTwiorapudpmupoBanus.  Pasnuunbie
(GyHKIIMOHATBHBIC TTPEOOPA30BATENH, CXEMBI CKATHsl CUTHAJIA, HICTOYHUKH MOCTOSIHHOTO TOKa U
CTaOUJIBHOTO HAMpPSKEHUS, KOMIIapaTopbl, TApMOHUYECKUE U pPellaKCallMOHHbIE T'€HEepaTOphl,
aKTUBHBIE QWIBTPBI W JPYTHE YCTPOHCTBA B OOJBIIMHCTBE CIy4aeB pPACTU3YIOTCS Ha
uHrerpaibibix OY. MHorue ycTpolcTBa Ha OCHOBE HHTerpaibHbix OV HMET Maible
rabapuThl, MacCy U CTOUMOCTb.

YcnoHoe o6o3naueHue OY nokaszano Ha (puc. 1)

+ [ HeuHsspmURYIWLI

— [ WMBSMUD YR

DA2 D1
DA3Z DA4

d b UHBEDITILE PRI —JJT

+ T HEUHBSDMUD YR

Puc. 1 YcnoBHo rpaduyeckoe 0003HaUEeHNE OMEPANMOHHBIX YCHIIMTENEH, ycTapeBiee U
JIEUCTBYIOLIEE

OnuH 13 BXOJ0B yCUIUTENs (+) Ha3bIBAETCs HEMHBEPTUPYIOIIMM, a BTOPOH (-) uiu (0) -
uHBeprupyromum. [Ipu nogadye curHana Ha HEMHBEPTUPYIOIIMM BXOJ IPUPALLEHUE BBIXOIHOIO
CHUTHAaJIa COBITAJIaeT 10 3HaKYy ((ha3e) ¢ mpupamieHneM BXoHoro curHnaia. Eciu ske curaan noman
Ha MHBEPTHPYIOUIMH BXOJ, TO TNPUPALICHHE BBIXOJHOI'O CHTHalIa UMeeT OOpaTHBIN
3HAK(ITPOTHUAOTIOJIOKHBIN 10 (ha3e) 1Mo CPABHEHHUIO C MPUPAIICHUEM BXOHOTO CUTHAIA.

Y CTpoUCTBO ONEpPaliuOHHBIX YCUIIUTEICH

brok - cxema OV npuBenena Ha (puc. 2)
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FONE ED THD YHUFGL =
BOR me}depernos NP OMENY T OMHEE BROO0 T HOM BEOEO
m}ﬁ SHEACKEADH M CRHIIeHMA HEaCkKamg C é
— | =macmanm Wr3rend ZBHOC
HEMHE P THPYH
UG EHOR

Puc..2 bnok-cxema yctpoiictea OY

BonpmmucTBO MHTErpanbHbIX OY BBINOIHSAETCS B BUAE MHOTOKACKAIHBIX YCHIIMTEINEH,
CoAEpKaIllMX BXOJHOW, MPOMEXKYTOUHBIE M BBIXOAHOM Kackaael. Bxomnou kackam OY - sto
muddepeHManbHbI yeunuTens. JuddepeHnnanbHblii Kackag UMeeT BBICOKMNA Kod(duuueHt
YCWJIEHHMSI 10 OTHOLIECHHWIO K OJMHAaKOBBIM CHUTHAJIaM, IMOJAHHBIM Ha BXOAbl OJHOBPEMEHHO
(cuH(a3HbIe CUTHAIBI).

CuH(pa3HbIMU CUTHAJIAaMU HA3bIBAIOTCS MO/IAHHbBIE OJJHOBPEMEHHO Ha 00a BX0J1a CUTHAJIbI
C OZIMHAKOBOM (ha30il ¥ aMITUTYO0M.

JuddepeHnanbHplii  YCHINTEIh HMEET BBICOKOE IIOJIHOE COINPOTHUBIIEHUE IIO
OTHOIIIEHUIO K JIFOOBIM ITOJAaHHBIM HA €ro BXOAbLI CUrHajgaMm. BxomHo# kackan OV sBisercs
Haubosee OTBETCTBEHHBIM, TaK KaK UM OINpeeNseTcs BeJWYHMHa TOJHOTO BXOIJHOTO
COMPOTHUBIICHUS M B HEM MHUHHUMHU3HPYETCS YYBCTBUTEIHHOCTh K CHH(A3HBIM CHTHAIAM U
HaIlpsKEHUE CABUTA.

Hanpsoxenue capura - 370 HEOOJIBIINE 110 BEIUYHHE HEXeIaTeIbHbIE CUTHAIIBI, KOTOpBIE
BO3HHMKAIOT BHYTPU YCHJIUTENS U NPHUBOJAAT K MOSABICHHI0 HEKOTOPOIO HAIPSKEHUS Ha €ro
BBIXO/IC ITPHU HYJIEBBIX HAMPSOKCHHSIX HA 00OUX BXOZAX.

[IpyunHOM MX TOSBJICHUS SIBJISIETCS HETOYHOE COrJIACOBAHUE HAIPSIKEHUM HMUTTEP -
0a3a BXOJHBIX TPAH3UCTOPOB.

3a BXOJIHBIMM KAacKaJaMu CIENyeT OJWH WM HECKOJbKO ITPOMEXYTOUHBIX , OHH
o0ecreynBaOT YMEHBIICHUE HANpsHKCHUS TOKOS Ha BBIXOJIE YCHIIUTENS 10 OJIM3KOM K HYJIIO
BEJIMYMHBI U YCHJIEHUE T10 HAIPSHKEHHUIO U MO TOKY. YCHJIEHHE IO HANpPSLKEHHI0 HEO0OXOIMMO
JUISL TIONTyYeHHS BBICOKOTO 00Iero ko3gduurenTa ycuaeHus 1o HarpspKeHUIo, a YCHIICHHE T10
TOKY - 1Jis1 00ecrieueHUs TOKa, TI0CTaTOYHOI 0 AJis pab0Thl OKOHYEHHOT'O KacKaja.

BrixonHoii Kacka J0KeH 00ecreunTh HU3KOE MOJTHOE BBIXOIHOE conpoTuBienue OY u
TOK, JOCTaTOYHBIN JJIs MUTaHUS 33JaHHON Harpy3ku. B kadecTBe BBIXOJHOTO Kackaga OOBIYHO
UCIIOJIB3YETCS IIPOCTON WM KOMIUIMMEHTAPHBINA SMUTTEPHBIA IOBTOPUTEID.

[Tutanue cxembl OCYHIECTBISIETCA OT IBYX HCTOYHUKOB +Uy; U -U,; ¢ OJMHAKOBBIM
HanpsokeHueM. VICTOYHMKK MUTaHUS UMEIOT OOIIyr0 TO4Ky. [IpM OBYX HMCTOYHHMKAX MUTAHUS
YIPOLIAETCS CXEMOTEXHHUKA M TEXHOJIOTUs U3TOTOBJIEHUS HE TOJBKO BBIXOJHOIO Kackaja, HO U
BXOJHOro. JlBa MCTOYHMKA THUTAaHUS [O3BOJISIIOT YBEJIWYUTh BXOJHOE CONPOTHUBIIEHUE
nuddepeHIaIbHOr0 Kackaga, Tak KaK MPU JBYX MCTOYHHWKAX MUTAHUS MOXKHO OOOWTHCH 0e3
PE3UCTOPHBIX JenuTesneil B 0a30BbIX ILEMAX WIM IIENAX 3aTBOPOB BXOJHBIX TPaH3UCTOPOB,
YMEHBIIAIOLINX BXOIHOE CONPOTUBIIEHUE KACKaaa.

Takum obpa3om, uHTerpanbHbie OY NODKHBI UIMETh KaK MHHHMYM TISITh BBIBOJIOB: JIBa
BXOJIHBIX (MHBEPTUPYIOLINI 1 HEMHBEPTUPYIOIINIT), BEIXOJHOM U J1Ba BBIBOJIA AJIS MTOAKIIIOUEHUS
UCTOYHUKOB muTaHusa. [loMmumo Toro y wmHTerpambHbix OY MoOryr OBITH JBa BBIBOJA IS
OaTaHCHPOBKH M JIBA BHIBOJIA JUIsI KOPPEKITUH aMIUTHTYIHO-4aCTOTHOM XapakTepucTtuku (AUX).

XapaKkTepUCTUKU ONEPALMOHHBIX YCUIUTEIICH:

- YCUJIUTENbHBIE,

- BXOJHBIE,

- BBIXOJHBIE,

- SHEPreTU4ECKUE,

- npetidoBele,

- YaCTOTHBIE U CKOPOCTHBIE XapaKTEPUCTUKH.

YceunurenbHble XapaKTEPUCTUKU.
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Koapduuuent ycunenust K paBeH OTHOIIEHUIO NPUPALIEHUS BBIXOJHOIO HaNpsKEHUs
(Toxa) K BBI3BABIIEMY 3TO INPUpPAILIECHHE BXOJHOMY HANPSDKEHUIO (TOKY) IPHU OTCYTCTBUU
obpatnoii cs3u (OC). On u3mensiercs B npenenax ot 103 go 107.

Baxneimmmu xapakrepuctukamu OV ABIAIOTCA  aMIUIMTYOHbIE (II€PENATOYHBIE)
XapakTepucTuku (puc. 3).

Nx mnpencraBiasioT B BUAE JBYX KPHUBBIX, OTHOCAIIUXCS COOTBETCTBEHHO K
MHBEPTUPYIOIEMY U HEHMHBEPTHPYIOLIEMY BXOJaM. XapaKTepUCTUKU CHUMAIOT IPHU Iojade
CUTHAJIa Ha OJIMH M3 BXOJOB IIpU HYJIEBOM CHUTHaje Ha aApyroM. Kaxnaas U3 KpUBBIX COCTOMUT U3
TOPU30HTAJIBHOTO U HAKJIIOHHOTO Y4acCTKOB.

I'opu3oHTanbHBIE YY4aCTKM KPHUBBIX COOTBETCTBYIOT PEXKHMMY IIOJHOCTBEO OTKPBITOIO
(HaChILIEHHOT0) JIM0O 3aKPBITOrO TPAH3UCTOPOB BBIXOAHOr0 Kackaja. [Ipu n3aMeHeHnH BXOJHOTO
HAIpPsDKEHUST Ha 3TUX Yy4YacTKaxX BBIXOJHOE HANpSKEHUE YCUJIMTENS OCTAeTCA MOCTOSIHHBIM U
onpegensercss HanpsKeHUeM +U gy (max), ~Usx (max). OTU HANPSKEHUS OMM3KH K HAIPSIKECHUIO
VCTOYHUKOB IIUTAHMUS.

+ 4 Uswix, B
HLlasix ma
— Ulsx, MB + Uax, mB
-Uawix max
— ! Ugnrix, B

Puc. 3 AMiutyassie Xxapakrepuctuku OY

HaknonHnoMy (IMHEWHOMY) Yy4YacTKy KpUBBIX COOTBETCTBYET IPOMOPLHOHANIbHAS
3aBUCHUMOCTh BBIXOJHOTO HAMPSDKEHHS OT BXOAHOTO. DTOT JHMAMA30H HA3bIBACTCS OOJIACTHIO
yCuIIeHHs. YTO0Jl HAKJIOHA y4acTKa onpezendercs kodgppuuneHToM ycuneHus OV: Koy = AU gux
/" A Ug. bonbmme 3nHauenus koddounmenta ycuiaeHuss OY MO3BONAIOT MPU OXBaTe TaKUX
yCWIHTENIeH  TyOOKOH  OTpHIATENIbHOW  OOpaTHOW  CBSI3pIO  MMOJy4YaTh  CXEMBI  CO
CBOWCTBAaMH,KOTOPBIE 3aBUCST TOJIBKO OT NMAapaMeTPOB LN OTPULIATEILHON 00paTHON CBSI3H.

AMIUIUTYAHBIE XapaKTEPUCTUKH, MpeAcTaBIeHHbIe Ha (puc. 1.3), mpoxoasT yepes3 HyIb.
Cocrosiaue, korna Uy, = 0 mpu Uy = 0,Ha3biBaeTcs 6amancom OY. Oxnako s peanbHbix OY
ycioBre OanaHca OObIYHO HE BBIMOJHsAETCS (HaOmomaercs pazodananc). [Ipu Uy = 0 BeIxomHOE
HanpsokeHue OY moxeT O0biTh Oonbiie unu MeHbIne HYIS (Ugyx = + A Upgyy wm Uy = - A

U BLIX)'

JpeiioBbie XapaKTEpUCTHKH
Ha (puc. 4) moka3an By mepeaTOYHON XapaKTEPUCTUKHU peasibHOTo OY.

+Upknt , B

+Upx 1B

—Uprrs ;B

Puc. 4 nepenarounas xapakrepuctuka OY
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Hanpsokenne Uy, Tpu KOTOpOM Ugyx = 0, Ha3bIBaeTCS BXOAHBIM HANPSKEHHEM
cMmeneHus Hyns. OHO orpenensercs: 3HaueHUEeM HaNpsHKEHHsI, KOTOpoe HEOOXOIUMO MOoJaBaTh
Ha Bxoa OV mys co3ganus 6amanca. Hanpsokenust Uy, 1 AUy« cBsi3aHbl cOOTHOIIEHUEM U gy =
AUgux /' Kyoy. OcHoBHOM mnpuyuHOM paszbananca OV sBisfercs CyHIECTBEHHBI pa30bpoc
[apaMeTPOB 3JJIEMEHTOB JU(PPEpeHIMAIbHOIO YCHINTEIBHOIO Kackaga. 3aBHCHUMOCTb OT
Temreparypbl napamerpoB OVY BbI3BIBaCT TEMIEpATYpHBIH JApeii() BXOAHOTO HANPSIKCHUS
CMEILECHMS U TEMIIEPATyPHBIN Apeii] BHIXOIHOTO HANPSKEHHUS.

Ilepenarounas xapakrepuctuka OY mis cuH(pa3HOro CHUrHajia MokasaHa Ha (puc. 5), u3
KOTOPOTO BUHO, YTO MPH JOCTATOYHO 00bIHX 3HAYEHUAX Uy (COM3MEPHMBIX C HANPSKEHUEM
MCTOYHUKA NUTaHUA) KOYPPUIMEHT ycuaeHus cuHpasHoro curnana Ky, pe3sko Bo3pacTaer.

Hcnonb3yeMplil 1uana3oH BXOJHOIO HANpPsDKEHMs Ha3bIBAeTCsl 00JacThio ocialieHus
cuHdaszHoro curHana. OY xapakrepusyercst KoapPuIreHToM ocaaldiaeHns CHH(a3HOro CUrHama.
A +Uprx , B

-Ucd +Ucd

v
-Uprix ,B

BxonHble XapaKTEpUCTUKH.

BxomHoe conpoTuBneHne, BXOAHBIE TOKH CMEIIEHUSI, PA3HOCTh U Jpei( BXOIHBIX TOKOB
CMEIIEHHUS, a TaKKe MaKCUMalIbHOE BXOJHOE AU(epeHIInaTIbHOe HAPSHKEHUE XapaKTePU3yIOT
OCHOBHBIC MapamMeTpbl BXOJHBIX Lenedl OY, KOTOpble 3aBUCAT OT CXEMbl HCIOJIB3YEMOIO
QG epeHIaIbLHOr0 BXOIHOTO KacKaa.

BxomgHo#l TOK cMelieHHs - TOK Ha BXOJaX YCWJINTENsA, HEOOXOMUMBIA M pabOThI
Bx0o/HOTO Kackanaa OY. O 00yciiaBnuBaeTcsi KOHEUHBIM 3HAUEHUEM BXOIHOTO COMPOTHUBIICHUS
nuddepeHaIbHOTO Kackaaa. BXOIHOW TOK caBHra - 3TO Pa3HOCTh TOKOB CMEIICHHS,
HEOOXOJUMBIX UTSl JBYX BXOAHBIX TpaH3ucTOpoB OV. OH MOSBISETCS BCIEACTBUE HETOYHOTO
corjacoBaHus KO3(P(UIIMEHTOB YCWJICHHS IO TOKY BXOIHBIX TPaH3UCTOPOB. TOK cIBHTa
SIBJISIETCSI TIEPEMEHHOW BEJIMYMHOM, JIEKAIIEW B JMANa30HE OT HECKOJBKHX E€IUHMI] JI0
HECKOJIBKMX COTEH HaHOaMIIep.

Havaneubie Bxomubie TOKM cMmemeHus OV ¢ nuddepeHIUaNbHBIM  KackaJoM Ha
OUTIOJIIPHBIX TPAH3UCTOpPAX OIPEACNISIIOTCS TOKaMH 0€3 TpPaH3UCTOPOB TMPH 3a3eMJICHHBIX
BBIBOJIAX, & IPU HAJIMYMU KACKAJOB Ha MOJEBBIX TPAH3UCTOPAX - TOKAMHU YTEUKHU 3aTBOPOB.

Heo6xoauMocTh ydeTa BXOJHBIX TOKOB BOSHHKAET IPH MOCTpoeHnH cxeMm Ha OV, korma
B LIENb OJHOTO WM 0OOMX BXOJOB BKIJIIOYAIOTCA pe3uctopbl (puc. 1.6). IIpu HeonmHaKOBBIX
BEJIMYMHAX COMPOTUBICHUN PE3UCTOPOB WJIIM BXOJAHBIX TOKOB TAJEHUS HANpPsSOKEHUsS Ha
pesuctopax R u Ry OyayT HEoaMHAKOBBIMH, YTO CO3Ja€T MEXY BXOAaMHU Au(QepeHIraIbHoe
HanpspKEHUE U COOTBETCTBEHHO BBIZOBET TMOSIBIICHHE HA BBIXOJE HEKOTOPOTrO HANPSKEHUS
(pazbamanca).

D&
! 8x. cna R
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BcenencTtBue Hamuuus BXOJHOTIO HAIPSDKEHUS CMELIEHUS U BXOAHBIX TOKOB CMEILECHHS
cxembl OV npuUXOIUTCS AONOJHATH JIEMEHTAMH, NpPEJHA3HAYEHHBIMU MJI1 HadaJlbHOM MX
OamancupoBkU. bamaHcupoBka OCyIecTBIsEeTCA Moaaueid Ha oAuH U3 BX0oA0B OY HEKOTOpOro
JIOTIOJTHUTEILHOTO HAIIPSDKEHUS U BBEJICHUS PE3UCTOPOB B €TI0 BXOJHBIE LIENH.

MakcuManbHbIM AU QPEepeHInanbHbIM  BXOAHBIM  HANpsSOHKEHUEM  JTUMHUTHPYETCS
HaIpspKEeHUe, nojaBaeMoe Mexay Bxoxamu OV B cxeme, Ul HCKIIIOUEHHUS TMOBPEXKIEHUS
TpaH3UCTOPOB AuddepeHnnaibHoro kackana. s 3amursel Mexay Bxogamu OY BKiIIOYaloTCs
BCTPEYHO - MapaJlJIeIbHO JABa JUOA U CTAOMIUTUTPOHA.

Crnenyet paznuuath AuQdepeHnrnaIbHOoe BXOJHOE COMPOTUBIIEHUE T.€. CONPOTUBJICHHE
MEXIy JBYMs BXOIHBIMH BBIBOJAAMH, U CHH(pA3HOE BXOJHOE CONPOTHBICHHE, T.€.
COTIPOTUBIIEHUE MEXy 00beTUHEHHBIMU 000OMMH BXOJAMHU U 3€MJICH.

BbIxoHbIE XapaKTEPUCTUKH.

BeixogueiMu mapamerpamu OV SBISIOTCA  BBIXOJHOE COINPOTUBIICHHE, a TaKxke
MaKCHUMaJbHOE BBIXOJHOE HampspkeHue u ToK. OY gomwkeH 005a7aTh MallbiM BBIXOJHBIM
COTIPOTHUBIIEHUEM I OOecreyeHHs] BBICOKUX 3HAYCHHMI HampsyKEHHS Ha BBIXOJE MPH MallbIX
COINPOTUBIICHUSAX HArpy3ku. Majoe BBIXOJHOE COIPOTHUBIIEHUE JOCTUIAETCsl NMPUMEHEHUEM Ha
Boixoge OY  SMUTTEpHOrO  MOBTOpPUTENA. MakKCMMaabHOE  BBIXOJHOE  HaIpsDKEHHE
(TTOJIOKUTENFHOE WM OTPHIATENbHOE) ONM3KO K HAMpPSDKEHUIO MUTaHUA. MakcuMallbHBINA
BBIXOJIHOM TOK OTPaHUYMBAETCS JOIMYCTUMBIM KOJUIEKTOPHBIM TOKOM BBIXOAHOTO Kackana OVY.

OHepreTu4ecKre XapakTepUCTUKH.

Ouepreruyeckue napamerpsl OY OlEHUBAIOT MAKCUMAIbHBIMU TOTPEOIsEMBbIMUA TOKaMHU
0T 00OMX MCTOYHHKOB MUTAHUS M COOTBETCTBEHHO CYMMapHOM MOTpeOIsieMOil MOIIIHOCTHIO.

YacToTHBIE XapaKTEPUCTUKHU.

Ycunenrne rapMOHMYECKHUX CUTHAJIOB XapaKTepU3yeTcs YaCTOTHRIMU napamerpamu OV, a
YCUJIEHHE UMITYJIbCHBIX CUTHAJIOB - €70 CKOPOCTHBIMU WJIM IMHAMUYECKUMU [TapaMeTpamH.

Muorue Tunsl OY o0mero u CHenMaidbHOrO Ha3HAYCHHs HMEIOT BHYTPEHHIOO
KOPPEKIIHIo, T.e. B cxeMy Takux OV BKIIOUEH KOHACHCATOp Majioil eMKocTH (00braHO 30md).
Takoil KOHAEHCATOp BHYTPEHHEW 4YaCTOTHOM KOPPEKLMM IperoTBpaiiaeT reHepauuro OV Ha
BBICOKMX YacTOTaX. JTO MPOMCXOAUT 3a CYET yMeHblIeHus ycuieHns OY ¢ pocToM 4acTOTHI.
WHTepBan yacToT, Ha KOTOpPOM 4acTtoTa u3MeHsercs B 10 pa3, Ha3biBaeTcs Aekanoi. M3smeHeHue
4acTOTBl B JIBa pas3a Ha3bIBAeTCs OKTaBOM. M3roTtoBuTenw NPEnCTaBIAIOT YaCTOTHYIO
3aBucuMocTh ycuwiieHuss OY 6e3 OC B Buae KpUBOM, HA3bIBAEMOH aMIUIMTYIHO-4aCTOTHOM
xapakrepuctukoin (AUX) 6e3 OC.

Ha (puc. 7) npencraBnena AUX, tunuynas 1y OY ¢ BHYTpeHHEH KoppeKuuei.
Ku

fcp  frp f1

Puc. 7 AUX OV ¢ BHyTpeHHEN KOPpEeKIHE

Ha Huskux uactotax kod¢p¢uuument ycmienuss 6e3 OC ouenp Benuk. AUX umeer
CMaJAOUIMKA XapakTep B 00JaCTH BBICOKOM 4acTOTHI, HAYMHAs OT 4acTOThI cpe3a fep. [Ipuunnon
ATOTO SIBIISIETCS YaCTOTHAs 3aBHUCHMOCTh MapaMeTPOB TPAH3UCTOPOB M MApa3sUTHBIX €MKOCTEH
cxembl OVY. Ilo rpanuyHoil 4actoTe fp, KOTOpOH COOTBETCTBYET CHMKEHHE KOod(duuueHTa
yeunenuss OY B KOpeHb KBaJpaTHBIM U3 2 pa3, OLEHHUBAIOT IOJIOCY IMPOMYCKAaHUS YacTOT
YCUJIUTEJSI, COCTABIISIONIYIO /17151 cOBpeMeHHBIX OV necsiTKu Merarepil.
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Yacrora f;, nmpu koropoi kodhdumment ycunenus OY paBeH eAUHUIE, HA3bIBACTCS
YaCTOTOM €IMHUYHOIrO ycuiieHus. Eciu pa3fgenutb moyiocy €AMHUYHOTO YCHIICHHS] Ha YacTOTy
BXOJIHOTO CUTHAJIa, TO MOJYy4YUM B pe3ynbrare kodpduiment ycunenus OY Ha JaHHOW yacToTe
curnana. Ycunenue 6e3 OC Ha 4yacToTe paBHO MOJIOCE MPOMYCKAHUS, NEICHHON Ha YacTOTy
BXOJIHOTO CUTHAJIA.

[Ipn cocraBiaeHnr TpapUKOB YACTOTHBIX XapPAKTEPUCTUK OOBIYHO MCIOJIB3YeTCS
norapupmMuuecKkuii Mmacmrao.

Koadduuuent ycunenus nmo HanpsokeHuio B germbdenax pasen: Ky = 20 Ig K, rne K -
YHICIIOBOE 3HaUEHUE KOAPPUIIMEHTA YCUIIEHUS TI0 HAIIPSKEHUIO.

YMmenbinenne  koddduimeHTa  yCUIEHHS € YacTOTOM  HA3bIBACTCSl  CITaJIOM.
[TocnenoBarensHas RC - ens umeet ckopocth crmana AUX 20 nb/nex unu 6 nb/okr.

Tak kak KaxIplil ycunauTenbHbIM Kackan OY B mpocTeilleM cilydae MNpeiCcTaBIIsETCS
SKBUBAJICHTHON CXEMOM, COCTOSIICH M3 ITOCIIeA0BaTeIIbHO coequHeHHBIX R m C, To OH Takxke
umeer ckopocth cmaga AUX 20 nb/aex. [ns tpexxackagnoro OY ko3((UIMEHT yCUICHHS
YCUJIUTENSI paBeH MPOU3BEIACHHUIO KOA((UIMEHTOB YCHJIEHHSI €ro OTIENbHBIX KackaaoB. llpu
ATOM TMOJIYy4aeTcsl JOCTATOYHO T'POMO3JIKOE BBIPAKEHUE, MO3ITOMY YacTO MOJIb3YIOTCS BEChMa
HalUSIIHOW W TPOCTOM JUIsi TOHUMaHWs auarpammort boxe - rpadukoM 3aBHCHMOCTH
necatuyHoro jorapupma Kosdouimenra ycuneHus oT AECATUIHOTO Jorapugma 4acToThl. ITO
yno0HO, TaK Kak 3Ha4eHUs KOA()(PHUIIMEHTOB YCHUJIEHUS KAacKaJoB, BBIPAXEHHBIC B IenuOenax,
MO>KHO CKJIaJIbIBaTh, BMECTO TOTO YTOOBI UX MepeMHOKaTh. TakuMm obpazom, AUX ero kackamoB
MO>KHO TOJTYYUTh, TOCTPOUB Ha 0HOM Tpaduke AUX ero kackamoB U rpauuecKu UX CIOKHUB.

Tak kax wunTerpampHpie OY 6e3 OC mnpakTUYecKH HE NPUMEHSAIOTCS, HEO0OXOIMMO
onpenenuts BiausHue OC Ha AUX OVY. OtpunarenpHas OC orpanuumBaeT Kod3(phUIIUECHT
ycwienuss OY 1 3HaYUTENBHO PaCHIMPSET MOJIOCY MpomyckaHusi. OTMETHM, YTO OTPULIATENIbHAS
obpatHas cBsa3p He pacmupser AUX OV, a rpannunas gactota OY yBenuM4MBaeTCs 3a CUET
YMEHbBIIIEHUS KO (DUITMEHTA YCUIICHUS YCUITUTEIS.

Koaddumnuent ycunenus no kourypy OC, kak BUAHO U3 (puc. 8), €CTh pa3HOCTh MEXKIY
koddpurmentamu ycmienus OY 6e3 OC u ¢ OC, BepakeHHOU B Jerubenax.

K{£f} ,nb
fopl
50
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0¥ 6Ges OC
40
By c OC fop2
20
1/B
£, xl'y
10 100 1000 10000

Puc. 8 3aBucHMMOCTb KO3 PHUIIMEHTA YCUTICHUS OT YaCTOTHI

B tom cnywae korma ckopocts cnaga AUX OV cocraBuser 20 nb/aex, npousBeacHue
ko duumenta ycunenus OY Ha 4aCTOTy €AMHUYHOTO YCHIICHHSI €CTh BEJTMUMHA TOCTOSHHAS.

[Ipu ycunenun curnagoB OY oOBIYHO OXBATHIBACTCS OTPHUIIATEIBLHON OOpPaTHOM CBS3BIO
[0 MHBEPTHPYIOLIEMY BXOXy. BcnencTBue co3maBaeMoro yCHIIMTENEM B OOJIACTH BBICOKHX
yactoT ®a30Boro caBura BBIXOAHOIO CHUTHajJa OTHOCHUTEIBHO BXOJHOTO (a3zoyacToTHas
xapakrepuctika OY 1o MHBEPTHUPYIOLIEMY BXOIy MPHOOpETaeT JTOMOIHUTENbHBIN (cBepx 180°)
¢azoBbIii caBur (puc. 9).
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JInsi HEeKOTOPO#l BBICOKOW 4YacTOTHI MOJHBIN (ha30BBIN CABUI CTAHOBUTCS paBHBIM 360°,
YTO COOTBETCTBYET IOJIOKHUTEIHHOW OOpAaTHOW CBS3W IO WHBEPTUPYIOIIEMY BXOAY Ha ITOM
4acToTe, YTO MPUBOJIUT K CAMOBO30YXIEHUIO cXeMbl. Jlisi ycTpaHeHus: caMoBo30yxieHust B OY
BBOJAT BHEWIHHE Koppektupyroomue RC - nenu, mo3BOJSIIONIME HECKOJIBKO H3MEHHUTH XOJ
AMIUTUTYIHO - YaCTOTHOW U ()a30BO - YACTOTHOM XapaKTEPUCTHK.

Kpurepuii ycroriunBoctn OY mHOTIa BBRIpaKaeTcsl 4epe3 3amac yCTOWYMBOCTH 10 (dase,
KOTOpBII mpenctaBinsieTcss B Buae cymmbl ¢a3z D=180°+¢ . IlomoxutenbHbIl 3amac
ycroitunBoctr OV 1o ¢aze sBIseTcs mokaszareiieM ero yctoiunBoctu. OTpUIIaTeNIbHBIN 3amac
no (daze xapakrepeH ans HeyctoiuuBoro OVY. Jlng monmydeHUs MaKCHMAaIbHOTO
owicTpoaeiicTBusl OV KenmareTbHO UMETh 3armac YCTOMYMBOCTH 10 (haze okojio 45° .

VcrorunBocth OY MOKHO OIIEHMTb M IIO0 4YacTOTE, HaXOIAIICHCA B II0JIOCE €ro
npomyckanus. Ecim MonoBuHa mnepuoja 3TOM  YacTOTHl pPaBHA BPEMEHU  3aEPKKH
pacnpocTpaneHus curaaia mno KoHtypy OC, To B OY BO3HUKAIOT KOJeOaHUs.

B peanpnbix ycnoBusx pabotrel OY Bcerma MMEIOT MECTO mapa3suTHbie 3G(EKTh U
napa3uTHHIE SJIEMEHTHI, KOTOPhIE MOTYT MPUBOJIUTH K JOMOJHUTEILHOMY YBEJIMUYECHUIO CIIBUTOB
da3sl o netiie OC u HapymaTh ycroiunBoe coctosiaue OY.

st oGecrieyenus ycroitunBoit padbotel OY HeoOXOAMMO YMEHbIIATh 3ara3/iblBaHUE IO
daze, T.e. KoppekTupoBath AUX OV.

CKOpOCTHBIE XapaKTEPUCTHKHU.

Juuamuyeckumu napamerpamu OV  SBISIOTCA CKOPOCTh HApacTaHUsl BBIXOJHOTO
HarpsKeHUs: (CKOpPOCTh OTKJIMKA) M BpeMsl YCTAHOBJIEHHUS BBIXOAHOTO HampsbkeHus. OHu
omnpenenstorcss o peakiuu OY Ha BO3JCHCTBHE CKadka HampspDkeHUs Ha Bxojge (puc. 10).

Unx

I
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I au
I At
ﬂ.1Unmx-—————;7 .
to tyor

Puc. 10 3aBUCMMOCTB BBIXOAHOTO CUTHAJIa OT CKOPOCTHBIX XapakTepucTuk OY

CkopocTh HapacTaHusi BBIXOJHOTO HampsbkeHUst VUBBIX HaxoAST IO OTHOIICHHIO
NPUPAILLIECHUS] BBIXOJHOTO HAIpPSDKEHUS K BPEMEHHM Ha YYacTKe HM3MEHEHHS BBIXOJIHOTO
HanpsokeHus oT 0,1Ugx 1m0 0,9U,,,. Bpemsa ycTaHOBIIEHHS BBIXOJHOIO HANpsOKEHUSA tycr
OIICHUBAIOT MHTEPBAJIOM BPEMEHHU, B TEUCHHE KOTOPOrO BBIXOJ] HOE HAINPSIKEHUE MEHSETCS OT
ypoBHsa 0,1 mo ypoBHs 0,9 ycraHoBuBHIerocsi 3HaueHus. B psame cxem OY pomyckaercs
BBEJICHHE KOPPEKTUPYIOIMUX Lenel, ynydimaromux napaMerpbl VUygyx U tyer. T OY vUgyy =
0.1:100 B/MKC, a tyer = 0.05:2 MKc.

Knaccugpukanus OY.



107

B pesynpTare MoMCKOB M 3BONIOLHMU CXEMOTEXHMUYECKUX M TEXHOJIOIMYECKHX PELICHUH
ob11 coznan psan OV, koropeie cornacHo kBanupukammu o ['OCT 4.465 - 86 nensrcs Ha:

- yHHBepcabHbIe (0011ero mpuMeHeHus ), y kotopsix K, =103 : 105; f; = 1,5 : 10 MTI'm;

- TpelU3UOHHBIe (MHCTpYMEHTalbHbIe), Y KoTopeix Ky > 0.5%106 u rapanTupoBaHHBIE
Mmassie ypoBaH U,y < 0,5MB u ero npetida;

- OBICTPOJCHCTBYIOIIME CO CKOPOCTBIO HApacTaHUs BBIXOJHOTO  HANpsOKCHUS
U..>20 B/MKkc;

- peryaupyemMblie (MUKPOMOIIHBIE) C TOKOM NMOTPeOiIeHus [nor < 1MA;

- MOIIIHEIE ¥ BEICOKOBOABTHEIE OV

- MHOTOKaHaJIbHBIE.

OcHoBHbIe cxeMbl BKIIO4YeHH OVY.

[lInpokoe mnpakTHueckoe ucnoiab3oBaHue OV B aHAJIOTOBBIX CXEMaX OCHOBBIBAETCSA
IJIaBHBIM 00pa3oM Ha MPUMEHEHUH B HUX paziauyHoro poaa BHemHux OC, yeMy crocoOCTBYeT
Oonbmioe 3HadeHue kKoddduuuenta ycuneHuss Koy, a Takxke BBICOKOE BXOJHOE M Majioe
BbIXOJIHOE conpotuBieHne OY. Bricokue kauecTBa mapaMeTpOB COBPEMEHHBIX MHTETPATIbHBIX
OV 1no3BoJst0oT 6€3 BHECEHHs 3aMETHOM MOTPEIIHOCTH NMpH pacdere cxem Ha OY mpuHUMAThH
I<on_>OO ) Kloy_)oo u RBx.oy_)Oo .

OcHoBHbIMU cxemMamMu Ha OVY ABIAIOTCS MHBEPTUPYIOIIMHA M HEMHBEPTUPYIOLIUN
YCUJIMTENH, PEXUM pPAOOThl KOTOPBIX OCYIIECTBIAETCS B IIpefesax JMHEHHOro ydacTka
NepPEeJaTOYHON XapaKTepUCTHKU. Takke BecbMa BaXKHbl CXEMbl KOMIIEHCALIUM HANpPSKEHUS
C/IBUTA.

HeunBeptupyromuii ycunurens Ha OVY.

HeunBeptupyronuii ycunurens nzoopaxken Ha (puc. 11).

Roc

R1 =

RS -
Inx Ug =
-+ UBrn:

- i
1

Puc. 11 Bxmouenue OY - BXOJHON CUTHAJ TOJAETCA HA HEUHBEPTUPYIOIIUN BXO/T

JlaHHast cxema MO3BOJISET UCIOIb30BaTh B KAUECTBE HEMHBEpTHUpYIolero ycuwiurenst OV,
cxema 005aaeT BBICOKUM IIOJHBIM BXOJHBIM COINpPOTUBIECHUEM, MpUYeM Kod3()PHUIHEHT
YCUJICHUS BCEH CXEMBI 10 HANPSHKEHUIO MOXKET OBITh JKECTKO 33J]aH ¢ TIOMOIIBIO COMTPOTHBIICHHUMA
R1 )51 ROC.

B nanHol cxeme BXOJIHOM CUTHAJI IOAaeTcsl Ha HeMHBepTUupytouuid Bxog OY.

Ycunurenb COOEPKUT TMOCIEAOBATENbHYIO OTPHUIATEIbHYI0O OOpaTHYIO CBS3b 11O
HaIpPsDKEHUIO, CO3/1aBaEMYI0 Ha pe3rcTtope Roc 1 mojaHHyo Ha MHBEPTUPYIOIIUN BXO/.

[lonHOE BXOOHOE CONPOTUBIEHUE BCEM CXEMBl OKa3bIBA€TCS BBICOKMM, TaK Kak
€AMHCTBEHHBIM IIyTEM JI1 TOKA MEXJY BXOAOM U 3€MJIEH SIBISIETCS BBICOKOE ITOJIHOE BXOJHOE
conpotusiieHne OVY.

Comnportusinenust R1 u Ry 00pa3yroT nenuTens HaNpspKEHUS ¢ OYeHb Malloi HarpysKowu,
TaK KaK TOK, HCOOXOAUMBIN ISl YIpaBACHUS ycuiauTeaeM, odeHb Mai (I, >>0).

ITosTomy uepe3 Ri m R, Teuer OAMHAKOBBIA TOK M HANPSKEHHUE, MPUIIOKEHHOE K
WHBEPTUPYIOLIEMY BXOJY, PABHO:

— U Bblx.Rl . —
U ex.ung R + R » T. K. I RL I Roc’
1 oc

Usx

> 0, umeem
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_ U R1 _ U Roc —
I R1 Rl ! I Roc R”C ! U &x.ung _U &x+U q IO3TOMY

_UK.‘C+Uq _UGbIX_(UE.\'+Uq)

IR]. _T’ IRBX_ Rnc =
+ (U + )

U. Uq:U‘”’” (U“ Uq , Takxaxk |J =K,, v U :_Uw
R1 ROC 8bIX U " q K

U. U.-U.
torga mpu <~ * U«>yoxno HamuMcaTh R~ R

Otcroma Haitmem kodpdumueHt ycumeHust cxeMbl Uy, / Uy , KOTOPBIH Ha3bIBalOT
ko unmentom ycuineHus ¢ 3aMkHyToil OC (K, ), nim ko3 PpuunueHToM YCHIIEHUS 3aMKHYTOT'O
YCWJIHMTEIA, T.€.Ipeodpa3zyemM

U.R. =R, U_-RU_ . novunU (R +R)= RU_

+
(Ru(' Rl):UKbIX: Kocj Koc:&_*_l’ KOZ@(IK>>KOC
R. U. R.

Comnportusnenust Ry + Ry ciaenyer BEIOUpaTh Tak, 4TOOBI OOIMIMKA TOK HArpy3KH € y4ETOM
9TOTr0 COIPOTHUBIICHHSI HE MPEBBILIAT MAKCUMAIBHOTO BBIXOAHOIO TOKA YCHIICHHUSL.

WNHBepTUpYyrOIUI yCUIIUTEIb

WNuBepTupyromnuit ycunurens n3o0paxeH Ha (puc. 12)

Roc
IRl = Iex 1
[ L1
R1 =
13 IRocC
o—  f -
Urx o
0 Uy
+ Urkn<

Puc. 12 Bxmrouenue OY - BXOJHOM CUTHAJI TOJAETCA HA MHBEPTUPYIOIINI BXO

BxonHOU ¥ BBIXOJHOW CHUTHANIbI MHBEPTHUPYIOIIETO YCWJIHTENS CABUHYTHI MO ¢a3e Ha
180°. M3MeHeHMe 3HaKa BEIXOJHOI'O CUTHaJIa OTHOCHUTEIBHO BXOJHOI'O CO3IAETCSI BBEICHUEM IO
uHBepTUpYyomemMy Bxoay OY ¢ momomsio pe3uctopa Roc mapamiensHoit oOpaTHOM CBSI3U 1O
HarnpspKeHn0. HewmHBepTUpYyIOmui BXOJ CBSI3aH C OOINEH TOUYKOM BXOJa W BBIXOJA CXEMBI
(3a3emusietcst). BxomHoit curHan monaercs yepe3 pesuctop R1 Ha unBeptupyromuii Bxoq OV.

brnaronapst BeicokoMy kKodhduimenty ycuineHus ycwmmrens 0e3 OC mias u3MeHeHUs
BBIXOJHOT'O HAIPSHKCHUS YCHIIMTENS BO BCeM pabodeM auarnazoHe JOCTATOYHO BEChMa Mayioro
3HadeHus U (00b19HO Upyx max < Upn.)-

Ecin na cxeMmy mnojarh IOJO0XHMTENbHOE BXoAHOoe HampspkeHue U,gy, 1o Uq craHer
MOJIOKUTEIHHBIM U BBIXOJIHOM TOTEHIMAJI HAYHET CHIKAThCS. BBIXOHOE HampspkeHue Oyner
MEHATHCSI B OTPULIATETILHOM HAaIpaBJICHUH J0 TEX MOp, MOKa HANpsHDKEHHE Ha UHBEPTUPYIOLIEM
BXOJIe B TOUKE A He craHeT MouTH HyleBbIM: Uy = Uyyy / Koy >> 0.

Takum obpazom, Ry u Ry neiictByer kak aenutend HanpsokeHUs] MEKITY Upyx M Ugy U
UBLIX / UBX = Roc / Rl-

Touka A Ha3bpIBaeTCS MOTEHIMAIBHO 3a3€MJIEHHOM, MOCKOJIbKY MOTEHIMAJ MOYTH PaBEH
noreHuuany 3emiun,rak kak Ug >> 0.

Ecmu npunate Ryy oy —00 1 Bxoano# Tok OV Iy, = 0, TO

IRl = (UBX - Uq) / Rl 144 IRl =- (UBBIX - Uq) / Rom

CIIeIOBATEIBHO

(UBX - Uq) / Rl =- (UBBIX - Uq) / Roc-

ITonaras,uro Ug >> 0 u K—oo , 3anmimem

UBX/Rl = UBBIX/R009 I<oc = UBBIX/UBX =- Roc/Rl
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Takum oOpazom, KO3hGOUIMEHT YCWJICHHs WHBEpPTHUpYOIero kackama OV 3aBHCHT
TOJILKO OT MapaMEeTPOB BHEUIHEH IIeNH M HE 3aBUCHUT OT Kod(dduiuenra ycunenus camoro OV.
O6wruHO Rj BBIOMpaeTcs Tak, 4TOOBI HE HArpykaTh HCTOYHUK HanpspkeHus Usgy, a Ry M0MKHO
OBITH TOCTATOYHO OOJIBIINM, YTOOBI YPE3MEPHO HE HATPYKATh ONEPAIIUOHHBINA YCHUIIUTED.

Ecmm BwiOpate R, = Ri, xorma Ky = - 1, To cxema (puc. 12) momyduT CBOMCTBa
VMHBEPTHUPYIOILETO TOBTOPUTEIIS HAIPSKEHUA(MHBEPTOP CUTHATIA).
[Tockomeky Uq — 0, BxomHoe compoTuBieHHE cxeMmbl Ry, = Ri, BbIXO#HOE

CONPOTHUBIICHUE YCUIIUTEIIS:

RBLIX = ((RBBIX oy (1+ROC/R1)) / I<u,oy

HPI’I I<u,0y_’Oo , Rggx — 0.

BHelHsas KoOMIeHCaIHs CABUTA.

Hekotopsle ycunuTen HUMEIOT BCTPOCHHBIE PETYJIUPOBOYHBIC SJIEMEHTHI  JUIs
YCTpaHEHHS CABUTA. B yCmmTensx, KOTopble HE UMEIOT BHYTPEHHUX CPEIICTB JJIsl YCTPAHCHHS
Hynst Uy, TPUXOTUTCS T00aBISATh BHEIIHIOK PE3UCTOPHYIO IMEMb JJs  KOMIICHCAIUU
HaIpsKEHUS CIBUTA.

B cxeme Ha (puc. 13), xoTs IcM 1 HEBeIMK, HO OH BCE K€ CYLIECTBYET U, €ciu Jaxe Uy
paBHO HymO, [., TpoTekas 4Yepe3 MNapajyIeIbHOE COCAUHEHHE COMpOTHBIECHUM Rji M Ry,

BBI30BET MOsiBJICHUE Ha Bbixoe HAMPSHKEHUS U cyp pux (lew), paBHOTO IeM(R1 || Roc).

R1 Roc
S B |

It

Puc. 8.13

[TockoabKy TOK CMEIIEHUsS] HEHMHBEPTHUPYIOMIETO BXona lcy, (puc. 14) mpubauszutensHO
paBeH TOKY CMEUIEHMs, IPOTEKatoeMy Yepe3 UHBepTUpPYOIMi BXOA (Icyi), TO, MOAKIIOUNB B
1Ielb HEMHBEPTHPYIOIIETO BX0a ConpoTuBieHue Ry, paBHoe R || Roc, monydnM HampsbkeHue,
BO3HUKaOIIee Ha Ry, MpUOIM3UTENTFHO paBHOE HAMPSHKCHUIO CMEIIECHUSI TI0 HHBEPTUPYIOIIEMY
BXOAY OT Ieyi (R1 || Roc)-

Rl Roc
e R
Icnll
g £ - —
T o
Tom? Rx = {R1|| Roc)

Ickl{Rl|| Roc)=IcH2BK
Puc. 14 Crioco0 cHMXeHUS BEIUYNHEI TOKA CMEICHUS
Jlnst komniercanuu Uy, BeI3BaHHOTO HebanmancoM Ug,, ClIeayeT YCTaHOBUTD JETUTENb, C
MOMOIIBI0 KOTOPOTO MOXHO OBUIO OBl KOMIEHCHUpOBaTh Hake Ucppmax, HE HW3MEHSsA
KO3 pUIMEeHT nepenayuu 1enu oopaTHoOM CBS3H.
Cxema yCcTaHOBKM HyJIsl HaNpsDKEHUS ciBura (moreHuuomMeTp Ry ) mokaszana Ha (puc. 15).
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Puc. 15 YcranoBka HyneBOro 3Ha4eHUsI HAIIPSKEHUS BBI3BAHHOT'O TOKAMH CMEIICHHUS

B aroit cxeme R3 + Ry = Ry - 3T0 ycnoBue kommeHcanuy HampsHKEHUsST CABUTA BBIXOJIA,
BBI3BAaHHOTO TOKamu cMmerienus. CompoTuBieHue R4 BbiOMpaeTcst Tak, 4TOOBI MapaienbHOE
coenuaeHne R3 u R4, 6110 npumepHo paBHO R3. D10 03Havaer, uro R3 BeIOMpaeTcss MaybiM, a
R4 - Gonpmmm. Jluama3oH perylIMpOBKU HANpPSOKEHUS CABUTA MPUOTU3UTENhHO paBeH + U
R3/R4, Tak kak R;>>Rj3. Ilorenmmomerp R, MODKEH WMeETh JOCTATOYHO OOJBIIOE
COMPOTHBIIEHUE, YTOOBI HE HArpyXaTb HCTOYHUK MHUTaHUS, HO BMECTE C TE€M, TOK 4epe3
MOTEHITMOMETP JOJKEH OBITh Mo KpaiiHei mepe B 20 - 40 pa3 Gombmie I, Tak kak R3 u Ry
00pa3yroT NeIUTENh HATPSIKESHUSI.
Komnencamus Ug; B HEMHBEPTUPYIOUIEM YCHIIMTENE OCYIIECTBISETCS aHAJIOTMYHO, OJHAKO
JENUTENh HalpsDKeHUs ycTaHaBiuBaercs B mnenmu OC, Tak 4TO O4YeHb BaXKHO, 4TOOBI R4 OBLIO
MHOTO O0mbie R3. 3ametum, uto R; = R3 + Rs, 1 9Ta cyMMa MCIIONB3YyEeTCsl B BBIPAXKEHUU IS
ompenenenuss kodpdunuenta ycunenus ycunurens ¢ OC. ComporuBnenus R, u Ry
BBIOHMPAIOTCS TOYHO TaK e, KaK U JUJIsl HHBEPTUPYIOLIETO YCUITUTEIIS.

CpencTBa 00ydeHus:
JlaGopatopubiii  crenn  «OmneparuonHsie  ycunutenw», Ocmmmorpadp CI1-55, T'enepartop
MPSIMOYTOJIBHBIX U TAPMOHHUYECKUX CUTHAIOB, CTPEIOUHBIA BOJIBTMETD.

[IpakTuueckue 3a1a4uu, 3a1aHus, yIPaKHEHUS:
1. IlpoBecTu HcciaenoBaHUE UHBEPTUPYIOLIETO OnepanoHHoro ycunurens (puc. 8.16): CHsatue
AUX, K = F(F); paccuntath KO3()PUITUEHT YCHIICHHUS CXEMBI, ONPEICIUTH TOJIOCY MPOMYCKAHUS
OYVY; custue 3aBucuMoctu kodddummenta ycunenus ot Ry, K = F(R,c); cHsITHE 3aBUCUMOCTH
ko3 dureHTa yeuaeHus ot BXoAHoro conporusicaus R, K = F(Ry).
2. IlpoBecT M3MEpEHHE AMIUTUTYTHOW XapaKTEPUCTUKH, MO Tpaduky ompeaenuTb Koc u
CPaBHUTH C PACYETHOM.
3. IlpousBectn pacuer compoTuBieHus: oOpatHoil cBsizu U K,=10 B 3aBUCHMOCTH OT
BbIOpanHOM BenmnuuHbl R1 (puc. 8.17), B cxeme BrintoueHust OY ¢ HHBEPTUPYIOIIUM BXOJA0M
4. TlpoBecTn W3MepeHHE AMIUTMTYJHON XapaKTepUCTHKH, 1Mo Tpaduky ompenenuts Koc u
CPaBHUTH C PACYETHOM.
5. Paccunrare cxemy nuddepennmanporo ycunmutens (puc 8.18) ¢ K,.=10, mccnemoBars
kod(durment ocnabneHus cuH(}A3HOTO CUTHANA, TMOAaBas Ha 00a BXOJa MPSMOYTOJBHBIN
umnyisc 4B.

[Topsimok BBIMOJIHEHUS:

PaGora BemonHseTcss Ha maboparopHoM creHAe «OnepalnuoOHHBIE —YCHUIUTEIN,
MpeHa3HaYEeHHOM 7151 TPOBeIeHHs uccinenoBannii OY.

HccnenoBanne MHBEPTUPYIOMIETO OMEPANIMOHHOTO YCHIIUTENS

Cobpatb cxeMyl:

! Cobpatb cxemy — 3TO, 3HAYHUT, BHIITOJHUTH KOMMYTAIIMIO U3 IEpEKITI0OUaTelNeil pacioioKeHHBIX Ha

nepenHel mMaHeny CTeH 1a, TAKUM 00pa3oM, 9TOO0BI HEOOXOAMMBIE JIEMEHTHI CTEH/Ia OKa3aJCh BKIIOYCHHBIMU B
CXeMy, a Te KOTOpBIE B pab0OTe HE YIaCTBYIOT — OTKIJIFOUCHEI.
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Cusatue AUX, K =F (F).

Ot 31" momark curnan Ha uHBepTUpYIomuid BXoa OV, npuueM U< U gy max.

MakcumanbHasi BEIMYMHA BXOAHOrO CuUrHasa UBX.max, IpU KOTOPOM YCUIIUTENb
pabotaer 0e3 3aMETHBIX HEJIMHEWHBIX MCKAXEHUHU, OMPEIEISETCS C TTIOMOIIBI0O BOJBTMETPA TIPH
KOHTpoJie popMbl curHana Ha Beixozae OY mo ocuustorpady.

YacToTy BXOAHOTO CHUTHAJIa MEHATH B ciienyroiem nopsiake: 10, 20, 40, 60, 80, 100, 200,
400, 1000, 2000, 4000, 6000, 8000, 10000, 20000, 40000, 60000, 80000 I'm;, 100xI'1r, 200K 1.

Pacuurtare k03(pPuIMEeHT yCHIeHus CXEeMBbI:

K = U/ Uwx, Ky = 20LgK u noctpouts rpapuk K, = F(F) B norapudmuueckom
Macirabe.

Omnpenenuts nosiocy npomnyckanus OY.

Cusrue ammuntyaHoi xapakTepucTuku (AX), Ugyx= F(Usx).

Bxopguoii curgan nomaercs ot 31 Ha gactore F = 10001 1.

Bxonnoii curHan meHATh OT HYJAA J0 2Upx max. MakcuManbHas BOEIMYMHA BXOIHOTO
curnana UBX.max BRIOMpPAETCS aHATIOTUYHO T1.1.

BrixomHoe HampspKeHHE CHUMAETCs C IMOMOIIBIO BOJIBTMETpa WM ocimuiorpada ¢
Beixosa OV.

CusaTHe 3aBHCUMOCTH Kod(hduipenTa yereHus 0T Roe, K= F(R.).

Bxonno#t curnan nonasate oT 3I' ¢ wacroroit F = 1000I'u. CHsATHE XapaKTepUCTUKU
nmpoBecTH TSt BXOoMHOTO curHana, Uy < Ugxmax. Conmpotusienne R, m3menars or 10kOm go
300kOM. 3amMepuTh BBIXOJHOE HANpPSKEHUE BHEIIHUM BOJBTMETPOM MM ocuuiuiorpadom Uy,
Y 3apucoBaTh (pOpMy BBIXOJHOTO CHTHAJIA B XapaKTEPHBIX Toukax. [loctpouts rpadux.

CHsaTHe 3aBUCUMOCTH KOX((UIIMEHTa YCWJICHHS OT BXOIHOTO CONPOTHBICHHS Rj,
K= F(R 1).

Bxonanoit curgan nomasath ot 3I° ¢ wactoroi F = 10001 1.

Comnporusnenne R; uamensars ot 5,1 kOm g0 51 kOm. 3amepuTh BbIXOJHOE HANPsHKEHUE
BHEIITHUM BOJILTMETPOM win ociiusuiorpadom. [Toctpouts rpaduk.

[ToaxmoUnTh K MHBEPTUPYIOLIEMY KAaCKaay BHEIIHIOIO HArPY3KY.

Cobpatb cxemy:
R1 10k Roc 100k

f—% o
3r Uex 7& J. (]J 1 . ﬁ
ﬂ 00 I Ushix N
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RtH -
510/510| 1k Tk

Ot 3I' momats Ha BXox OV curnan ¢ gactoror F = 1000I'm.

Ux< Ugx max, T.€. IMEEM Ha BBIXOJC HEMCKA)KEHHBIH CUTHAJ.

a) Mameputs HanpshkeHue Ha Bbixoae OV Uy pu OTKITIOUEHHOM Harpy3ke Ry,.

0) U3meputh HanpspkeHue Ha Beixoge OV U'y,x mpu moakiroYeHHo# Harpyske R,= 510
OwM. BerxonHoe HanpspkeHue GUKCHPYETCSl BHEITHUM BOJIBTMETPOM MJTH OCIIHILTOTpadoM.
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B) Brixoanoe conporusnenue paccuutarh Mo Gopmyiie Ryyx = (Upux / U'sex) - Ry
Uccnenoanue Hemnseptupyromero OVY.

Casatue AUX , K = F(F).

Cobpath cxemy:

R*1 10k R*oc 100k
+Uun

\_

L@

—f
=

Ot 3I' nonars curHan Ha HenHBepTUpyrommii Bxoa OV, npudem UBx< UBx.max.

MakcumanbHasg BEIMYMHA BXOJHOro curHaiza UBX.max nOpH KOTOPOW YCHIIMTENb
pabotaet 0e3 3aMETHBIX HEJIMHEWHBIX MCKAXEHUMU, OMPEIEISETCS C TTOMOIIBI0O BOJBTMETPA TIPH
KOHTpoJie (popMbl curHaia Ha Beixozae OY mo ocuustorpady.

YacToTy BXOAHOTO CHUTHAJIA MEHSTH B cieayromux npenenax: 20, 40, 60, 80, 100, 200,
400, 1000, 2000, 4000, 6000, 8000, 10000, 20000, 40000, 60000, 80000 I'm, 100kl 11, 200k 1.

Paccuutate ko3 duiment ycuiaenus cxembl K = Uy, / Ugx u moctpouts rpaduk
K,s = F(F) B morapudgmuveckom Macriraoe.

Onpenenuts noJsiocy nponyckanus OY.

Cusatue ammuintyaHou xapakrepucTuku (AX), Uyyx= F(Usy).

Bxonnoit curgan nomaercst oT 31" Ha yactore F = 1000I'11. BXogHOM cHUKHAlI MEHATH OT
Hynst 10 2 Upxmax- MaKCHUMallbHasE BETWYMHA BXOMHOTO CHUTHama Upxmax BBIOHpaeTCs
aHamornyHo T1.5.1. BpIXogHOe HampspKeHWE CHUMAaeTcsl C  IMOMOIIBIO  BOJBTMETpa WM
ocummiorpaga OY. IToctpouts rpadux.

CusTHE 3aBUCUMOCTH KO3 duipenTa yeuaeHus 0T Roe, K= F(R.).

Bxonno#t curnan nonasate oT 3I' ¢ wacroroit F = 1000I'u. CHsATHE XapaKTepUCTUKU
MpoBeCTH 1Jid BXoaHoro curHana Usx< UBx.max.

Comnporusnenne Ry, u3menste quckpetHo ot 1 10 510 kOwm.

Brixonnoe HanpspbkeHue Usgyy 3aMepsiTh BHEIIHUM BOJIBTMETPOM, 3apuCOBaTh (GopMy
BBIXO/IHOT'O CUTHAJIa B XapaKTePHBIX Toukax. [locTpouTs rpadux.

CHsaTHe 3aBUCUMOCTH KOX((HUIIMEHTa YCWJICHHS OT BXOIHOTO CONPOTHBICHHS Rj,
K= F(R 1).

Cobpath cxemy:

BR*n P

Bxonguoii curgan nomasath ot 31" ¢ wactorout F = 10001 0.

CHsATHE XapaKTEepUCTUKH MPOBECTH I BXOAHOT0 curHana U< Upxmax-

Conporusnenne Ry usmensaTs auckperHo ot 250 no 51kOm. BeixogHoe HampsiokeHHe ¢
BbIxoAa OV 3amepsiTh BOJIbTMETPOM.

[TocTpouts rpadux.

[Toaxmro4nTh K HEMHBEPTUPYIOIIEMY KacKaJly BHEIIHIOIO Harpys3Ky.

Custue 3aBucuMoctu ko3 urmenta ycunenus K ot conporusnenus Ry, K= F(Ry).

R1 10k Roc
S gy R
I—
O
- )
00 J; ;I" Uenix
ar Upx i I
510/510] 1k Tk
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Bxonanoit curgan nonmaercst oT 31" ¢ yactoror F = 10001 11.

XapakTepucTuky CHUMaTh A1 BXOAHOTO cUrHana U gy < Uy max.

ConpoTtuBieHre Harpy3ku MEHITh JUCKpeTHO oT S100M 10 1 kOM.

BrixonHoe HampsikeHUE U3MEPATHh C MOMOIIBIO BOJIBTMETPA, 3apHCOBATh XAPAKTEPHBIE
KpUBBIE.

Paccuutath K = Uy / Uy 1 moctpouts rpaduk K = F(Ry).

N3MepuTh BBIXOTHOE COMTPOTUBICHUE Ry .

Cxema Ta ke, 4TO ¥ B IPEIbIAYIIEM I1.5.

Ot 3I" moxatek Ha Bxox OY curHan ¢ F = 1000I'1, Ugy< Uspyx max, T.€. UIMEEM Ha BBIXOIE
HEHUCKaKCHHBIN CUTHAL.

a) M3ameputh HanpshkeHue Ha BbIXOJE Uy MPU OTKITIOYECHHOM HAarpy3ke Ry.

0) Mamepurp nHampspkeHue Ha Bbixoge OV U'y,y Npu MOAKITIOYEHHON Harpyske
Ry = 5100M. Brixoanoe HarpshkeHHe (PUKCUPOBATH BHEITHUM BOJIBTMETPOM.

B) BeixomHoe conmporuBnenne RBeIx paccunrars mo Gopmyse

RBLIX = ((UBLIX / UIBBIX) - I)RH

[TpaBuna opopmieHust pabOThI:
- co/iep)KaHUE OTUeTa;
- LIeTH;
- cxeMblI ucciegopanus OV,
- TaOJIUIIBI U3MEPEHUH, TPAaPUKU BCEX CHATHIX 3aBUCHMOCTEH, pacueThl;
- BBIBOJIBI.
PaGora odopmusiercs B TeTpamu Ui JabopaTopHbIX  pabor. Peuensupyercs

npernojaBaTesieM, 3allUTa OCYIIECTBISETCS MOCe MOTYYeHHs TOMYCKa.
KoHTpos1bHBIE BOIPOCHI:
Yto nornMaercs mog OVY.
Kaxue cBolicTBa XapakTepHb! AJIs UACATBHOTO YCUIUTENS?
UTo noHMMaeTcs o4 MHBEPTUPYIOIIUM U HEMHBEPTUPYIOITUM BX0o10M OY?
Uro Takoe cuH(pa3HbI CUTHAIL
HazoBute ocHOBHBIE CBO¥CTBA AU (PepeHIIMATLHOTO KacKaa.
Uro Takoe HanpspkeHHue casura?
Yro mpeacraBisieT coboit 6110k - cxema OY? OxapakTepu3ynTe KaKIblil U3 KaCKaJoB.
[TosicHuTe aMIIUTYAHYIO (MIEpEeAaTOYHYIO) XapaKTEePUCTUKY.
[TosicuuTe nepenaTouHyro XapakTepUCTUKY AJisi CHH(GA3HOTO CUTHAalA.
0. HazoBuTEe OCHOBHBIC MTapaMeTPhl BXOTHOM IIETIH.
1. IToscaure AUX OVY.
12. Yto moHUMAaETCs MO YaCTOTON €MUHUYHOTO YCUIICHUS?
13. KaxoBo Bnusinue OC nHa AUX?
14. TlosicauTe (hazoByro xapakrepucTuky OVY.
15. HazoBute kputepuii yCTOWYUBOCTH.
16. [lepeuncnure quHaAMHYeckue napameTpsr OY.
17. KakoBBI OCHOBHBIE CBOWCTBA HHBEPTUPYIOIIETO YCHUITUTEIS?
18. KakoBbI OCHOBHBIE CBOIICTBa HEMHBEPTHPYIOILIETO KacKa/ia yCUIUTENsA?
19. TlosicauTe paboTy BHENTHEH KOMITICHCAIIMH C/IBUTA.
20. Kakxum obpazom knaccupunupyrores OY?

RBOoO~NOR~WNE

KommnexT onenounsix 3aganuii Nel6 nmo Paspeny 7. OcHOBBI 31ekTpoHuKH, Tema 7.4.
DIIeKTPOHHBIE TeHEepaTOPhI (AyIUTOpHAsT CaMOCTOsITEIbHAs paboTa).

HasBanue: MccnenoBanue paboTsl MyIbTUBHOpATOpA.

3amanune: M3yunTh cxeMy IMOCTPOCHUS CHUMMETPUYHOTO MyJbTHBHOpaTtopa (MB),
uccnenoBarb padboty MB B pa3HbBIX pexumax.

Kpartkue TeopeTnyeckue u CipaBOYHO-MH(POPMAITMOHHBIE MaTEpUabL:
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MynbTUBHOPATOPBI OTHOCATCS K KJIACCY PETAKCALIMOHHBIX F€HEPATOPOB U UCHOJIb3YIOTCS
JUIS TIOJTYYEHHUsS! TPSMOYTOJBHBIX HMIYJIbCOB C KpyThIMH (poHTamMu. CummerpuyHsiii MB
paboTtaroniuii B aBTOK0JI€0aTeTLHOM PEKHUME, MPEACTABISIET CO00M TeHepaTop MPSMOYTOJIbHBIX
KoJieOaHui, uMeronx Bua Meanapa. CkBaxkHocTh ummynbcoB Q=2. Ha pucynke 1 npuenena
HauOoJsiee pacnpocTpaHeHHass cxemMa MB Ha TpaH3ucropax p-N-p-Tuna ¢ €MKOCTHBIMHU
KOJIJIGKTOPHO-0a30BbIMU  CBsI3siMH, B MB HMeEIOT MecTO [Ba HEYCTOMUYMBBIX COCTOSHHS
paBHOBECHS, KOTJ1a OMH U3 TPAH3UCTOPOB 3aKPbIT, & IPYrOf OTKPHIT.

Ilepexon M3 OAHOIO COCTOSIHUSI PAaBHOBECHUS B JAPYroe MPOUCXOIUT ckaukoM. ITycte B
HavYaJIbHBIA MOMEHT TpaH3uctop VT1 oTkpsuics, a

VT2 3akpeuics. OtkpbiTHe Tpan3ucropa VT1 o0ycioBiIeHO HpekpalieHueM paspsia
KoHzeHcaTtopa C4 u nosiBIeHHEM Ha ero 0asze OTPULIATEIbHOTO HAIPSXKEHUs, II0aBAEMOro Yepes
pesucrop R3. Iloka Ttpan3zucrop VT1oTkpbIT, uepe3 Hero u R3mpoucxoauT paspsii KOHJIEH-
catopa C4. Tlo mepe paspsga TMOJOXKHTEIbHOE HampsDKeHHE Ha 0aze TpaHiuctopa V12
YMEHBILAETCS, U Uepe3 ONpEAeICHHbI TPOMEXYTOK BpeMeHHn Tpansuctop V12 oTkpbiBaeTcs .
[Tpu sTom kormeHcarop C2 HauMHAET pa3psukaThes yepe3 Tpansuctop V11 u pesucrop R2, tem
cambIM 3akpbiBast VT2. B 310 Bpemst koHaeHcatop C4 OyneT 3apsKaTbCs uepe3 dMHUTTEPHBIN
nepexoy Tpansucropa V11 u pesuctop R3. MB sBisieTcsi CHMMETPUYHBIM, KOT/Ia ITTUTEIIBHOCTD

OTKPBITOIO COCTOSIHUS OJUHAKOBA I KaXZO0ro U3 TpaH3UuCTOpoB. it cummerpuuHoro MB
R1=R4; R2=R3; C2=C4 .

O -E
Fd
Tw2
R T 0, 1k
o— —0
Breixog Breixog
YT VT2
nMran c3 nr40
Eﬂ'.ﬂﬁﬂhﬂxﬂﬁ
WHXPOHWIAUMS
O +E

Puc.1 CummeTpudHbIi MyTBTUBHOPATOP C CHHXPOHU3UPYIOIIUM BXOIOM

Bo3MoxHBI aBTOKOJIEOATENBHBIA U KAYIIUHA PEXKUMBI padOTHl MYJIBTHBHOpATOpoB. B
KAYIIEM pexuMme (WM peXMMe CHHXPOHHM3ALMHM) YacToTa Kosnebanuid MB mopnepkuBaercs
PaBHOM WJIM KpaTHOM YaCTOTE BHEUTHETO CUHXPOHU3UPYIOIIETO HAMPSKEHUS (MMITYICHOTO UITH
cuHycouaansHoro). I[lomspHOCTE MMIYTBCOB CHHXPOHU3AIMU JOJKHA OBITH OTpPHUIIATENbHAS,
OTIUPAIOLIEH TPaH3UCTOPBI p-N-p-THma. Jlias ycTOHUMBOCTH pabOThl HEPUOJl TOBTOPCHHS
CUHXPOMMITYJIbCOB JOJDKEH OUTh HECKOJIBKO MEHbIIIE TIeproaa cOOCTBEHHBIX KoseOanuit MB.

Cpencts oOyueHus:
Ocnumnorpag CI-55, mabopaTopHsbIil CTeHI MyJIbTUBUOpATOpHI, reHepaTop ['4-3.

[IpakTrueckue 3a1aun, 3aaHus, YIPAKHEHUS:

Kakue BUIIbI 27IEKTPOHHON SMHUCCUU CYIIECTBYIOT B IpUpoOAe?

[Topsimok BBIOJIHEHUS:

N3yuuts cxemy MB (pucynok 1). Ilomate Ha cxemy HampsbkeHue nurtaHus Ep,,=12B
[Ipu momomu ocrumtorpadga U3MEpUTh M 3apUCOBATh B MAacIITa0e SIIOPH HANPSDKEHUN Ha
BbIXosiIe MB 1 Ha 6a3e 0HOTO U3 TpaH3UCTOPOB. ONpeAeIUTh NEPHO]T COOCTBEHHBIX KOJICOaHUM
MB.'



115

UccnenoBats padoty MB. [Ins storo, msmensisi 3HaueHuss konueHcaropoB C2 u C4,
OTIpeNleNIUTh, KaK HW3MeHseTcs mnepuon Kosebanuit MB. PesymbraThl m3MepeHuil cBecTd B
Ta0HILy.

AHAJIOTUYHO, ONPEICTUTh BIUSHHE W3MEHEHHs 0a30BBIX CONPOTUBICHUN Ha TMEPHOA
Kojebanuit MB. myTreM IUCKpETHOTO W3MEHEHHS ITHX- CONPOTUBICHUHN. Pe3ymprarsl Takke
CBECTH B TaOJIHILY.

UccnenoBats paboty MB B pexume cuHxpoHm3anuu. [ 3TOoro mojaTh Ha BXO[I
CUHXPOHM3ALMs YIPABIAIOIIME UMITYJIbChl OT BHemHero reneparopa M. Omnpepenuts, Kak
u3MeHseTcs yactota KosneOanuihk MB ¢ u3MeHeHWeM  HampsokeHHsT Ha  BBIXOJE
CHHXPOHHM3UPYIOIEro T'eHepaTopa. 3apucoBaTh B MaciuiTabe SMIOpHI HANpsDKEHUH Ha BBIXOJE
MB u Ha 6a3ze 0HOTO U3 TPAH3UCTOPOB.

[TpaBumna opopmiieHust paboThI:

- 11eJ1b paboTHI;

- CX€Ma IEKTpUYECKas IPUHLUIINAIbHasA uccaeayemoro MB;

- pe3yabTaThl U3MEPEHUH, CBEJICHHBIC B TAOIUIIbI, © HEOOXOUMBIEC TpadUKH;

- BBIBOJIBI O paboTe, OTMEUCHHBIC HEIOCTATKU, MPEUMYIIECTBa U 00JaCTh MPUMEHEHUS
MYJIbTHBHOPATOPOB;

- pabotra odopmisiercs B TeTpaad i J1abopaTopHBIX paboT. Penensupyercs
MIPENOIaBaTeNIeM, 3aINUTA OCYIIECTBIIAECTCS MOCIE MOJTYYEHHS TOITYCKa.

KoHTpos1bHBIE BOIPOCHI:

OOBsicCHUTE HA3HAUCHUE JIEMEHTOB CXeMbl CHMMeTpruuHOTO MB'.

[TosicauTe paboTy, CXeMbl MyJIbTUBHOpATOPA.

[Toxaxxute HanpaBiIeHUs TOKOB B KOJIJIEKTOPHBIX M 0a30BBIX IEMsix cxembl MB

4. IlokaxuTe MNyTM W HaIpaBJIECHHA TOKOB 3apsja M. paspsia BpeMsA3aJarollux
KOH/JIEHCAaTOPOB.

5. Kakumu napameTpaMu cXemsl ONPEAEAeTCs] AIUTENbHOCTh UMITYJIbCOB, FEHEPUPYEMBIX
MB?

6. Uro Takoe CUMMETPUYHBIH MyTbTUBHOpaTOp?

7. Ilosicaute paboty MB B pexxume CHHXPOHHU3AIUH.

8. KakoBo ycioBue OCyIIECTBICHHsS BHEIIHEH cHHXpoHM3auuu MB u  dyemM oOHO
o0BsicHsIeTCS?

9. Ykaxute ciocoObl peryIupOBaHUSA-AIUTEILHOCTH UMITYJIHCOB H. UX OCOOEHHOCTH.

W e

KommiexT onenounsix 3aganuii Nel7 nmo Paspeny 7. OcHOBBI 31eKkTpoHuKH, Tema 7.4.
DIIeKTPOHHBIE TeHEepaTOPhl (AyIUTOpHAsT CaMOCTOsITeIbHAs paboTa).

HasBanue: MccnenoBanue paboTsl TpUrrepa.

3anaHue: U3y4uTh paboTy TpUrrepa.

Kpartkue TeopeTnyeckue u CipaBOYHO-MH(DOPMAIIMOHHBIE MaTEpUabl:

TpurrepoMm Ha3bpIBaeTCs YCTPOWCTBO, OOJafaroiee ABYMsI COCTOSHUSMH YCTOWYHUBOTO
paBHOBECHS M CIIOCOOHOE IO/ BO3JCHCTBHEM BHEIIHEro" YIpaBIISIOLUIET0 CUTHAJA MEPEXOIUTh
CKayKOM M3 OJIHOTO COCTOsIHMS - B Apyroe. [Ipoiecc mepexona Tpurrepa T OJHOTO COCTOSHUS
paBHOBECHs, B. JPYroe Ha3bIBAIOT ONPOKHUIbIBAHMEM, CpabaThIBAaHMEM WU CHycKoM. Eciu
.TPUTTEP HAXOAWUTCA B OJHOM U3 JBYX COCTOSIHMM YyCTOHYMBOIO paBHOBECHS, KOTOphIE Oyaem
ycioBHO oOo3Havath 1wdpamu | u I, TO ypoBHHU, BBIXOJHOTO HAMPSIKEHHUS OKA3BIBAIOTCS
COOTBETCTBEHHO- paBHbIMU UBx1u UBx2 M3meHenwue, ynpasisiomero (BXOAHOTO) HAMPSHKEHUS
B OIIPENEICHHBIX IpEJeIax He MPUBOAMUT IPU 3TOM, K HAPYLIEHUIO COCTOSIHMSI PABHOBECHUS.
OpnHako ecnu B TpUITEpE, HAXOASIIEMCS. B COCTOSIHUU |, yBEIMUMBATh BXOJHOE HAMpPsKEHUE J0
HekoTopoi BenuuuHbl Unl, Ha3bIBaeMoOil OPOTrOBBIM YPOBHEM, 0 JOCTATOYHO CKOJb YTOJHO
MaJioro MpPEBBIIEHUS OTHOCUTENbHO BenuuuHbl Uml; 4ToOBI MPOM30LUIO OMPOKUIBIBAHUE
Tpurrepa u3 cocrosinus | B cocrosinue II.

AHanorn4ao o0patHoe onpokuabBaHue u3 coctosiuus 1 B cocrosnue | mpousoiiaer mpu
yMmeHblieHUn UBX HIDKE TMOpOroBoro ypoBHsA. HeoOxomumo oOpaTuTh BHHUMaHUE Ha
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OCOOCHHOCTh XapaKTEPUCTUKU TPUITEPA, 3aKIIOYAIONIYIOCS B PA3JIMYUU MOPOTOBBIX YPOBHEH
OpY HapacTaHUM M CHaje YHpPaBJAIOMIero HampspkeHus. [ momydeHuss oOpaTHOTro
«ompokuapiBaHus» u3 cocrosHus Il B cocrostnue | Hemocrarouno ymeHpmnTh UBX A0 mopo-
TOBOT'0, YPOBHS, IPH KOTOPOM IPOUCXOAMII cCKauek u3 coctossHus | B cocrosiaue 11, a Tpedyercs
ymeHbIuTh UBX 110 O0jiee HU3KOTO ypoBHs (IOporoBoro). Takum oOpa3om, xapaKTepUCTHKA
TPUTTEPA UMEET TUCTEPE3UCHBIN XapaKTep.

CymecTByeT OOJIBIIOE YUCIIO TPUTTEPOB, OTIUYAIOIIUXCS APYr OT ApPYyra pa3iuyHbIMU
NPU3HAKAMHU, U3 KOTOPBIX OCHOBHBIM SIBJISIETCS CHOCOO CO3MaHUS IMOJIOKUTEIBHONH 00paTHOM
cBs3u. [lo aTomy mpusHaky Hambojiee YacTO BCTPEYAIOIIMECS Ha MPAKTUKE TPUTTEPHI MOXKHO
pa3duTh Ha 1BA OCHOBHBIX KJIacca: ¢ KOJJICKTOPHO-0a30BbIMU CBSI3SIMHU U C SMUTTEPHON CBS3BIO.

Cxema Tpurrepa C KOJUIEKTOPHO-0Aa30BBIMU CBSI3IMM; HA3bIBAEMOTO0 HHOTJA TaKKe
CUMMETPUYHBIM TPUITEPOM, NpEICTaBIeHAa HAa puUCyHKe. OTMETHM, YTO MOMHMO CHMMETPHH
CXEMBI 37IeCh UMEET MECTO OObIYHO M cummMmeTpusi ee mapameTrpoB (R2=R8; R3=R7; R4=R6;
C2=C4; VT1-VT2 — tpansucropsl onHoro Tuma). [IpuMem, 4TO mpu OTCYTCTBUU BHEIIHHX
YIPABISIONIUX CHTHAJIOB TPUITEP HAXOMUTe \ B OAHOM U3 JBYX CIEIYIOUIMX COCTOSIHUN
YCTOMYMBOI'O PaBHOBECHS:

I. VT1 - naceimen, VT2 - 3akphIT.

Il. VT2 - maceimien, VT1 - 3akpbiT.

YcoBre HachIEHUs. 3aKpBITOE COCTOSHUE OJHOTO U3 TPAH3UCTOPOB (Hampumep, VT2)
JIOJDKHO OOecreurBaTh HAChIIEHHOE cocTostHue npyroro tpansucropa (VT1). [lns storo mpu
3akpbeIToM VT2 Tok 6a3el Tpan3uctopa V11 noimkeH mpeBbimaTh TOK 0a3bl HACKIIEHUS |g) .

VYcnosue 3anupanus. HachlllieHHOE COCTOSIHUE OIHOTO M3 TPAH3UCTOPOB (HampuUMep -
VT2) nomxHo obecrieunBath 3akpbiToe coctosiaue VT1. Jlnu BToporo npu HaceimeHHoMm VT2
HampsbkeHne Ha 0aze Tpansuctopa VT1 HOKHO NpPEBBILIATh HANPSHKCHUE 3amUpaHUsL.
Bennunna HampspkeHust Ha 0a3e 3aKphITOTO TPAH3UCTOpa MOPSAKA AECSTHIX J0JIEeH BOJbTa NS
TOT0, 4TOOBI TPUTTEP HE cpadaThIBAI OT CIIy4alHBIX HABOAOK (TIOJIEH).

[TycTs Tpurrep nHaxoawics B cocrosinus [ (VT1- naceimen, a VT2 3akpsiT). Konaercarop
C2 3apspkeH 10 pa3HOCTH MOTEHIMANOB MEXIy KojuiekropoMm VT2 um 6azoii VTI1. IloTeHuunan
6a3b1 HaceimeHHoro VT 1 mpuOIM3uTeNbHO PaBeH HYIIO, a MOTEHIHAJ KOJIJIEKTOpa 3aKPBITOTO
VT2 npu o6b14HO BhIMONHAOLIIEMcs yesioBiuu R8<<R6 6mm3ok k -Enwut. IIpu 3ToM HampsbxeHue
Ha C1 paBuo npubmusurensuo Uk,

1000n® c4

L O +E

Konnencatop C4 3apspken no Hanpspkenust |Uk1|[+|U62|. 3nauenne UK1 mano t.x. VT1
HACBIIICH), a BEJIMYMHA HANPsDKCHUS Ha 0a3e COCTABISET JAECSThIC JOJM BOJIbTA (3amac Io
3anupaHuio Tpansucropa). [Ipu sTom HampsbkeHue Ha KoHaeHcatope C4 MOXHO MPHOIMKEHHO



117

NpUHATH paBHBIM Hymio. [Ipu momade Ha 6a3y Tpansucropa VT1  3amyckaromero mMmmysibca
MIOJIOKHUTEIBHON TMOJSIPHOCTH B TPUTTEPE MPOUCXOIAT MPOLECCHl, KOTOPbIE MOKHO pa3OUTh Ha
YeThIpe JTara: 3Tall paccachblBaHUA, MOATOTOBKHU, PEreHEepaluy i B Tajd yCTaHOBJIEHUS] HOBOTO
COCTOSIHUSI PAaBHOBECHSI.

PaccmotpuMm cmocoObl  3amycka CHUMMETpUYHOro Tpurrepa. Wx pasnuyaor Tpu:
pa3fenbHbI 3amycK (MMIyJbCaMH OJHOW M TOM JK€ IOJSAPHOCTH, IOJABAEMBIMH OT JBYX
reHepaTOpOB B pa3Hoe BpeMms Ha 0a3bl pa3HbIX TpaH3UCTOPOB); 3aMyCK HMITYJIbCAaMU
Yepeayromencs: MOMsSPHOCTH, MM0/IaBaeMbIMU Ha 0a3y OAHOTO W3 TPAH3UCTOPOB;, CUETHBINA WM
CUMMETpUYHEH 3amyck ( UMIYJIbChl OJHOM M TOH K€ MOJIAPHOCTH, MOJABAEMBIMU OT OJHOTO
reHepaTopa), MPH TOM 3aMyCKAIOIIUE HWMITYJIbCHI MOTYT MOAAaBAaThCsl Kak Ha 0asbl, Tak U Ha
KOJUIEKTOPHI TpaH3UCTOpOB.; [IpuHIIMNNaNbHAs cXeMa CUMMETPUYHOIO TPUTTepa MpeAcTaBieHa
Ha pucynke. Kongencarop Cl, pesucrop R1 u muoast VD1 u VD4 npencraBisiioT 371€MEHTHI
CXEMBI KOJUIEKTOPHOTO 3amycka, a C3, R5, VD2 u VD3 6a3oBoro 3amycka. Kongercaropsr C2 u
C4 Ha3pIBAIOT yCKOPSIOLUIMMH, OHU IIPEIHA3HAYEHBbI U1 YCKOPEHUS Ipolecca ONPOKHUIbIBAHUS
TpUrrepa.

[TpakTudeckue 3a1a4uu, 3a1aHus, YIPAKHCHUS:
N3yunts cxemy Tpurrepa Ha 1a00paTopHOM CTEH/IE.
HccnenoBath cxemy 0a30BOro 3armycka.
HccnenoBath cxeMy KOJUIEKTOPHOIO 3aITyCKa.
OnpenenuTs peKuMbl pabOTHI TPAH3UCTOPOB.
[Topsimok BBIMOJIHEHUS:
1. W3yuutrp cxemy Tpurrepa, NpEeACTAaBICHHYI0 Ha CTEHAE. 3HAYEHUS HOMHUHAJIOB
3JIEMEHTOB yKa3aHbl Ha CXEME.

2. IloAKIIOUNTE CTEHT K CETH, HO HalpsKeHUE NMUTaHus — Ep,r HA CXEMY HE 110/1aBaTh.

3. IlpoBeputrb pabOTOCIMOCOOHOCTH TE€HEpAaTopa MPSIMOYTOJIBHBIX HMIYJIBCOB CTEHIA.
[MoaxrOUnTh HANPSKEHUE TTUTAHUS K CXEME.

4. HUccnenoBath cxemy Oa3zoBoro 3amycka. [lms sroro ot I'TIM momare nHa BXx;l
UMITYJIbCHI, MONOMpas MX aMIUINTYOy, AOOUTHCS YCTOWYMBOIO 3amycka cxembl. Yacrora

umnynbcoB 1 kI, qmurensHOCTh - 100 MKC. 3aprcoBaTh OCHMIIIIOTPAMMBbI BBIXOJIHOTO CUTHAJA -
fi

N S

5. HccnenoBath CXeMy KOJUJIEKTOPHOTO 3amycka. B 3ToM ciydyae 3amyckaromue
UMITYJbCH ofatoTest Ha Bx.2. Yacrota umnynbeoB I k', mmurensHOCTh - 100 MKc. lo6uTbes
YCTOMYMBOrO 3amycka cXeMbl. Eciau JaHHBI 3KCHEPUMEHT HE IMOJIYUYUTCS, TO OOBSICHUTH
NPUYHHY HeyAaud. 3apUcOoBaTh OCHUJUIONPAMMBI BBIXOIHOT'O CUTHAJA.

6. OnpenenuTs PeXuM pabOThl TPAH3UCTOPOB IO MOCTOSHHOMY TOKY. Paccuutarh TOKH
TPaH3UCTOPOB.

[TpaBuna opopmneHus padbOTHI:

- COZIep KaHHE OTYETA;

- 11eJ1b PaboTHI;

- CX€Ma AJeKTpUYeCKas MPUHUIHUIINATIbHAS UCCIEAYEMOT0 TPUITEPA;

- pe3yNbTaThl UCCIIEIOBAaHUMN, PACUETOB;

- BBIBOJIBI O paboTe.

Pabora odopmusercs B TeTpamu s JabopaTopHbIX  paboT. Penensupyertcs
MpenoiaBaTesieM, 3alluTa OCYIIECTBIIAETCS MOCIE MOJTYYSHHS T0MYCKa.

KonTpoJsibHBIE BOPOCHL:
Jlatb onpenenenue Tpurrepa.
OOBSICHUTh TPEUMYILECTBA M HEJOCTAaTKU KaXJOW M3 CXeM 3amycka CHUMMETPUYHOTO
TpUrTepa.
Urto mpeacTaBisieT co00 1erb MOJI0KUTEIIPHOW 00paTHOM CBS3U B TpUTTEPE?
Uto Takoe HANpPSKEHUE HACBIIICHUS TPaH3UCTOpa?
Kak cBsi3anbl Mexx1y coO0# TOKH TpaH3ucTOpa?
Yro Takoe ObicTpoaeiicTBUE' TpUrrepa’?

A

oA
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7. Kakue mapamMeTpbl UMEET TPUTTEP KaK YCTPOHUCTBO B 1IETIOM?

4.1.3. YCTHBIM OITPOC
VYerawiii onpoc Nel mo  Pazneny 1. Dnexkrpudeckue 1enu mocTOSSHHOTO Toka, Tema 1.1.
Onextpuueckoe nose (AyauropHas pabota).
1. Jlaiire ompenercHUE TMOHATHHA <«3apsii», «TOYCUHBINH 3apsia», YTO MPHUHATO 3a EIUHUILY
U3MEpPEHHUS 3apsija.
2. Yro Takoe 3JIEKTPUUECKOE TTOJIE U YEM OHO XapaKTEPHUIYEeTCs?
3.  Cdopmynupyiite 3akon Kymnona.
4. Kak onpenenuTh CUTy IEUCTBHS Ha 3apsi]] MHOKECTBA 3apsa0B?
5. Ilo kakum mnpu3HaKamM MOAPA3ACISIOT BEIIeCTBA HA MPOBOAHUKH, JAUDIEKTPUKH,
MOJTYTPOBOITHUKH?
6. OnwumuTe sIBICHUE MONSIPU3ALUU TUIICKTPUKA.
7. Kaxkoe ycTpoiCTBO Ha3bIBAIOT KOHJICHCATOPOM?
8. Uto Ha3pIBaETCSl EMKOCTHIO KOHJICHCATOPA M OT Yero OHa 3aBUCHT?

Verubiit onpoc Ne2 mo  Pazgeny 2. Onexrpomarnerusm, Tema 2.1. OcHOBHbIE CBOMCTBA
MarHuTHOTO ToJisg (AynutopHasi paboTa).
1. Yro Takoe MarHUTHOE I0JI€, OCHOBHBIE XapaKTEPUCTUKH MATHUTHOTO MOJISI?
2. Yro mpeacTaBisieT OO0 MarHUTHBINA TTOTOK?
3. ChopmynupyiiTe 3aKOH MOTHOTO TOKA.
4. Ot yero 3aBUCUT MarHUTHOE HAMPSHKEHHE MEXKIY JBYMs TOYKAMU MarHUTHOTO TOJIS, B KAKUX
eauHunax oHo u3Mmepsiercs? Kakas BennunHa HOCUT cokpaieHHoe HazBanue MJIC, uto ona
XapakTepusyer?
5. B yem oTirune MarHUTHBIX CBOMCTB (DeppOMArHeTUKOB, TapaMarHETUKOB, THAMarHETUKOB?
6. JlaiiTe MOHATHUSA UHIYKTUBHOCTH, IIOTOKOCLIETIIICHHUSL.
7. YeM OTaM4YaETCs COINIACHOE U BCTPEUYHOE BKIIOYEHHE KaTyIIEK?
8. UeM ompezensercss 3HEPTUsl MATHUTHOTO TOJISI KOHTYpa C TOKOM?

VYerawiii onpoc Ne3 mo  Paznmeny 2. DOnextpomarHerusm, Tema 2.2. DieKTpoMarHWTHas
uHAYKIU (AyauTtopHas paboTa).
1. B ueM 3akiroyaeTcs SBICHUE AICKTPOMArHUTHON UHIYKITUN?
2. Yro naszsiBaerca D/1C camonnnykmnu u 3/{C B3auMOMHTyKIIMN?
3. KakoBa npupoja BUXpPEBBIX TOKOB, BIMSHHE BUXpEBbIX TOKOB Ha KIIJ[ 35mekTpoMarHuTHBIX
MEXaHU3MOB?
[TpuMeps! UCTIONIb30BAHUS BUXPEBBIX TOKOB B TEXHUKE, MEAUIIMHE, OBITY.
Kakue mepbl mpUHHMAIOT B TEXHUYECKHX YCIIOBHUSIX ISl YMEHBIIEHHUS MOTEPb SHEPIHUU OT
BUXPEBBIX TOKOB?
6. Onummre NpuHIMI PabOThl TEHEpaTOpa U JBUTATENs.

o ks

VYerubiit onpoc Ne4 mo  Paspmeny 3. OpnHodasnbele nenu mepeMeHHOro toka, Tema 3.1.

Cunycounanpabie DJIC u Tokn» (AyautopHas pabdota).

1. Kakoii TOK Has3pIBaeTcs MmepeMeHHbIM. Kak MOXHO TOJyYUTh CHHYCOUAAJIBHBIN
BIEKTPUYECKUI TOK?

2. Kaxoii BuJ UMeeT ypaBHEHHE MIHOBEHHOT'O 3HAUCHHSI CHHYCOUJATEHOTO TOK?

3. Chopmynupyiite 0COOCHHOCTH BEKTOPHOT'O N300paKeHHSI CHHYCOUIATbHOM BETMYHUHBI.

4. Yto Takoe BEKTOpHas AMArpaMMa, Kak ONpPEAENUTb CyMMY M Pa3HOCTb CHHYCOMJAJIbHBIX
BEJIMYUH?

5. JlaiiTe ompenesneHns MTHOBEHHOI'O, ACMCTBYIOLIETO, AMILIUTYJHOTO, CPEIHEr0 3HauYeHUs
CHUHYCOMIAJILHOM BETNYMHBI.



119

6. I[aﬁTe IMOHATHUA: TIEPUOA, HAaCTOTAa HUKIMYCCKAsA, 4aCTOTa YrjoBas. VkaxuTe B3aMMOCBSI3h
MCKAY HUMMU.

VYerupiii onpoc NeS mo  Pazmeny 3. OpnodasHele 1enu mnepeMeHHOro Toka, Tema 3.2.
DJEeKTpUYECKHE 1IETH C AKTUBHBIM U PEaKTUBHBIM CONPOTHUBIIEHHEM (AyauTopHas pabora).
1. B xakoM cirydae 3JIeKTpHUYECKasi JHEPIHsl Ha3bIBAETCS aKTUBHOM, PEaKTUBHOM?
2. Yto Ha3pIBalOT KO3((PUIMEHTOM MOIIHOCTHU LienH U noyeMy? B kakux mpenenax U3MeHseTcs
3HaYeHHUE aKTUBHOM MOIIHOCTHU B 3aBUCHMOCTH OT 3Ha4eHus K03 duimenra MormuHocTu?
3. KakoBa ¢usnyeckas npuposa HMHIYKTUBHOTO M EMKOCTHOI'O CONPOTUBIEHHS B ILENH
nepeMeHHOro Toka? OT 4ero 3aBUCHUT UX BeJIMYUHA?
4. HanumuTe ypaBHEHHMs MIHOBEHHBIX 3HAUEHMH HaNpsDKEHUS U TOKA B IEMSX C €MKOCTbIO,
IIOCTPOMTE BEKTOPHYIO JUATPAMMY
5. Hanummre ypaBHEHHS MTHOBEHHBIX 3HAUEHMM HanpsyKeHHs W TOKa B LEMAX C
MHAYKTUBHOCTBIO, IOCTPONTE BEKTOPHYIO IHAarpaMMy.
6. Hanummure ypaBHEHHs MIHOBEHHBIX 3HAUCHHM HAIpsDKEHHMs] M TOKA B LEMAX C aKTUBHBIM
COIIPOTHBIIEHUEM, IOCTPONTE BEKTOPHYIO JUArpaMmy.
7. HazoBuTte pexxumbl paboThl ienu nepemenroro Toka RLC.
8. Kak MOXHO MOJy4yUTh PE30HAHC HANpsHKEHUH, PE30HAHC TOKOB B IIENH MEPEMEHHOTO TOKa
RLC.

VYerueit onpoc Ne6 mo  Pazgeny 4. Tpexdasneie nenu mepeMeHHOro Toka, Tema 4.1.
Coenunenne oOMOTOK Tpex(azHbIX reHepaTopoB (AyauTopHas pabora).
Hatite onpenenenue Tpexdaznoit cucremsl DJ{C (CHMMETPUYHON U HECUMMETPUIHOMN ).
Kaxkoe coenrHenrne oOMOTOK reHepaTopa Ha3bIBACTCS 3BE3I0M, TPEYTOJIbHIUKOM?
JatiTe onpeneneHus TMHEHHBIX U (ha3HBIX TOKOB M HAPSKCHUM.
Kak cBsi3aHbl TuHelHbIC U (a3HBIC HATIPSKCHUS IPU COSAMHEHUN 3BE37101?
Kak cBsi3anbl TuHEHbIE U (a3HbIe HAMIPSDKEHUS IPU COETMHEHUHU TPEYTrOJIbHUKOM?
YTo NOHMMAKOT MOJ CMEIICHUEM HEWTPAId M KAaKOBbI €ro mnocieactsus. llouemy B
HEHUTPaJIbHOM IIPOBOJIE HE YCTAHABIMBAIOT NPEIOXPAHUTEIN
7. UYto sBHsSeTCS HEOOXOAMMBIM M JOCTATOYHBIM YCIOBHEM TIOMYyUYEHUS BPAIIAIONIETOCS
MarHuTHOTO 1oJisA?

ok wdE

VYerueii onpoc Ne7 mo  Pasmeny 5. DieKTpou3MEpHUTENbHBIE MPUOOPHI M U3MEPECHHS
ANIEKTPUUYECKUX BenndrH, Tema 5.1. DnekrponsmepurenbHbie puOopsl (AyauTopHas pabora).
1. Yto Takoe u3MepuTeIbHAas IeNb, U3MEPUTEIBHBIN MEXaHU3M, OTCUETHOE YCTPONCTBO?
2. Kakue cymiecTByiOT 00IIHE y3JIbI U AETAIN aHAJIOTOBBIX TPUOOPOB?
3. Kakwue cymecTByroT cCriocoObI CO3/1aHUsI POTHBOACHCTBYIOIIIETO MOMEHTA?
4. KakoBbl IpUHIMII JAEHCTBUS M CXEMa MEXaHU3MOB MarHUTOVIEKTPUYECKUX,
AEKTPOMArHUTHBIX, JIEKTPOUHAMUYECKHX, (eppOIMHAMUYECKIX MPHOOPOB?
5. B uyem cocrosT 0cobeHHOCTH pabOTHI JIOTOMETPHUECKUX TPUOOPOB?

VYernpiii onpoc Ne§ no Paszneny 6. Dnexktpuyeckue mamuHbl, Tema 6.2. DnekTpuueckue
MaIlIuHbI IEPEMEHHOTO0 ToKa (AyauTopHas paboTta).
1. Kakue MaliMHbl IEPEMEHHOTO TOKA CYIIECTBYIOT?
2. KaxoB npuHIMNI ASHCTBUS aCHHXPOHHOTO JBUTATEINS, BUIbl aCHHXPOHHBIX JIBUTATEIICH?
3. CmocoObl Tmycka, peBepca, pEryJupoBaHUsS 4YacTOThI BpANICHUS W TOPMOXKEHUS
ACUHXPOHHBIX JIBUTATEIICH.
4. KakoB npuHIUI J€HCTBUS CHHXPOHHBIX MAIIUH, [I€ OHU IPUMEHSIOTCS?
5.  YcTpoicTBO CHHXPOHHOW MalTUHBI.

Ycerabiit onpoc Ne9 o Pazneny 6. Dnexkrpuueckue mamunbl, Tema 6.3. Tpanchopmaropsr
(AynuTopHasi pabora).
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Ha kxakom siBneHnn OCHOBaH MPHUHIUI pabOThI TpaHchopmaTopa?

Ha3zoBuTte ocHOBHBIE YacTH TpaHCHOPMATOPA, KAKOBO UX HA3HAYCHHUS.

Haiite onpenenenue ko3¢ dunreHTa Tpanchopmanuu Tpaachopmaropa.

OObsicHUTE TPUUMHY YBEIWYEHHUS TOKAa B NEPBHYHOM 0OMOTKe TpaHchopmaTopa mpu
YBEJIMYEHUU HArpy3KHu.

5.  Ykaxurte BUABI IOTEPh 3HEPTUH B TpaHChOpMaTope.

6. Iloyemy MarHUTOMPOBOBI TPAaHCHOPMATOPOB ACIAIOT U3 JUCTOBOU CTAIU?

N =

4.1.4. IMCBMEHHAS ITPOBEPKA
[Iucemennas mnposepka Nel 1o Pasneny 7. OcHoBbl 3nexkTponuku, Tema 7.1.
[TomympoBonuuku, Tema 7.2. BreimpsMuTenu, criaxuBamoimme QUIBTPHl W CTa0MIN3aTOPHI
HanpspkeHus, Tema 7.3. OnekTpoHHble ycunutenu, Tema 7.4. DIEKTpOHHbBIE T'€HEPATOPHI,
Tewma 7.5. 3anuTa 351eKTpOHHBIX ycTpoicTB, Tema 7.6. MaTerpansubie mukpocxeMsl (M.M.C) u
MHKPOIIPOIIECCOPHAsi TEXHUKA (AyIUTOpHAs CaMOCTOsTENbHAsI paboTa).
3ajaHue: OTBETUTH HA BOIIPOCHI IO BapUaHTaM:
1. DnexTpoHHO-ABIPOYHBIN MEPEX0.l U ero cBoicTBa. Buasl mpoboes.
2. BbInpsMUTENbHBIE U YHUBEPCAJIbHBIE AUO/BI, CTAOUIUTPOHBI.
3. Tupucropsl, XapakKTepUCTHKA, CIIOCOOBI OTKPBITHSL, 3aKPHITUS U YIIpaBJIeHUE paboToM.
[Ipumenenue.
Tpan3ucTopsl OUNOISIPHBIE U MTOJIEBbIEC. XapaKTEePUCTUKH, IPUMEHEHHUE.
Heynpasnsiemsle u ynpasiseMble oJHO(a3HbIe U TpeX(pa3HbIe BBIIPSIMUTEIH.
OuibTphI, IPUMEHEHHE.
[Tpubophl HHAUKAITUH.
HHTerpaibHble MUKPOCXEMbI — THOPUAHBIE, TOTYIPOBOIHUKOBEIE. [lapameTpsl,
KJaccu(uKanus, Ha3Ha4eHne, MapKUPOBKa.
9. MuKpOIIPOIECCOPHBIE CPEICTBA U3MEPEHUSI.
10. [puHIMTT yCUIIEHUS HAPSDKEHUST M TOKA.
11. O6paTHble CBSI3M U CTAOMIIN3ALUS PEKUMOB paOOTHI.
12. Yceunurenn noCTOSHHOTO TOKA.
13. DnexTpoHHBIE TeHepaTOPbl CUHYCOUIAIBHBIX KOJICOaHUH.
14. MynbTUBUOPATOPHI U TPUTTEPHI.
15. DnexTpoHHBII ociruIorpad, 3IeKTPOHHO-IyueBas TpyoOKa.

NG

4.2. 3aganus 1JI POMEKYTOYHOM aTTeCcTaAlluU
IIepedyenn
BOIIPOCOB U MPAKTHUYECKUX 3aJaHUM ISl TOATOTOBKH K MU pepeHIMpOBaHHOMY 3a4eTy
no yuebnoit qucuuruinae «OI1.03 DaekTpoTexXHUKa U AIEKTPOHUKA
JUTst o0ydarommxcs 1mo crenuanbHocta 26.02.06
«QKCIuTyaTaIys CyJ0BOr0 MIEKTPOOOOPYIOBAHUS U
CPENCTB ABTOMAaTUKW)
IIepedyens BOIIpoOCOB:

1. Dnexrpocraruueckoe nose. 3akoH KysnoHa, HalpsHKEHHOCTh, TOTCHIIMAII, HAITPSKEHUE.

2. Dnextpuyeckas eMkocTh. Kongencatopsl. CriocoObl COeIMHEHUS! KOHICHCATOPOB.

3. DOnektpuuecku TOK. CONPOTHUBIICHHE W MPOBOAMMOCTH NMPOBOJAHHMKOB. 3akoHbI Oma u
Jxoyns-JIeHna s ydacTka Lenu.

4. Dnexrtpudeckas 1enb. 3akoH Oma a1 Beet nenu. Pesxxumbl paboThI em.

Hcrtounuku HampspKeHUsT M HCTOYHUKHM TOKA. WX SKBUBAJEHTHOCTh M BOJIbT-aMIIEPHBIC
XapaKTEPUCTUKH.

5. DIeKTpuyeckas SHEpPTrusi U MOLIHOCTh B 3JIEKTpuueckou nenu. bamanc momHocTed u
DHEPIUi.

6. PaboTa ncTouHHKa 3IEKTPUUYECKON SHEPTUU Ha IEPEMEHHYIO HAarpy3KYy.
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7. llenb ¢ AByMs HCTOYHUKAMU U €€ pacyer.

8. CwmemanHoe coenuHeHue pe3uctopoB. Ilepserii 3akon Kupxroda. Pacuer mpocTbix
enei.

9. TMorennmaneHas quarpamMma. Bropoii 3akon Kupxroda.

10. DkBuBanEeHTHOE MPEOOPa30BAHUE TPEYTOJLHHUKA B 3BE3TY.

11. Metona AByX y370B.

12. Metop 3akonoB Kupxroda.

13. MeTox KOHTYPHBIX TOKOB.

14. Merton HaJIOKEHUSL.

15. MeTtoj 3KBUBaIEHTHOTO T€HEepaTopa.

16. Pacyer HeTMHENHBIX LIEIIEH.

17. MarauTtHoOe 1oJie U €ro napameTpsbl.

18. MaruutHbIf THCTEpe3UC. MarHUTHBIE MaTEPHAIIHI.

19. MarnuTHoe 1oJie MpoBoAa C TOKOM U KaTYIIKH ¢ TOKOM. 3aKOH MOJHOTO TOKA.

20. IIpoBoj ¢ TOkOM B MarHuTHOM 1osie. KOHTyp ¢ TOKOM B MarHUTHOM TIOJI€.

21. Camounaykuus. MHIyKTUBHOCTH KaTylIku. 3akoH JleHna.

22. BzaumonHaykius. B3auMOMHAYKTUBHOCTh KaTyIlEK.

23. MarauTHasl 1IeTb U €€ pacyer.

24. JIBmkeHUE KOHTYypa B MAarHUTHOM TI0JIC.

25. [IpeoOpa3oBaHne MEXaHMYECKOW OHHEPTUU B DIEKTPUYECKYIO (TMPUHLMIT ACUCTBUS
reHepaTopa MOCTOSIHHOTO TOKA).

26. IIpeoOpa3oBaHue SIEKTPUYECKONH HHEPrUM B MEXAHUYECKYIO (TMPUHIUI JCHCTBUS
JIBUTATENS TIOCTOSIHHOTO TOKA).

27. Ilonyyenue cunycounanbHoit DJIC. [TapameTprl mepeMeHHOTO TOKA.

28. JleiicTByroI1IeE 3HAYCHUE TIEPEMEHHOTO TOKa.

29. CpenHee 3HaUCHHE IEPEMEHHOTO TOKA.

30. Llenb mepemenHoro Toka ¢ R.

31. Lens nepemenHoro Toka c L.

32. llenb mepemennoro Toka ¢ C.

33. HepasserBnennas nens RLC u ee pacyer ¢ moMoIbl0 BEKTOPHBIX JHArPaAMM.

34. Pe3oHaHC HAMPSKCHUM.

35. UneanbHas pa3seTrBieHHas nenb R.LC u ee pacyeT ¢ HOMOIIBI0 BEKTOPHBIX JHATPAMM.

36. HepasBeTBiieHHass U pa3BETBICHHAs CXEMbl 3aMENICHMs] KaTyIIKU WHIYKTUBHOCTU. WX
HKBUBAJICHTHOCTD.

37. PacueT mpom3BOJLHON HEpPA3BETBICHHOM IENMM MEPEeMEHHOro Toka. Tomorpadudeckas
quarpamma.

38. Pacuer peanpHOl pa3BETBICHHOM IEMM C TOMOIIBIO BEKTOPHBIX JHarpaMm
(rpacdoaHaTUTHYECKUM METOIOM).

39. Pacuet peanbHOM pa3BETBICHHON LIETIH METOIOM IMPOBOAMMOCTEH.

40. KosppumuenTr MOIHOCTH W €ro 3HAa4eHHWE B  IJIEKTpodHepreTuke. Pacuer
KOMIIEHCAIIMOHHBIX KOH/IEHCATOPOB.

41. Pe30oHaHC TOKOB.

42. TpexdazHas ciMMETpHUYHAs 1IETIh, COSAMHEHHAs 3Be3/101. Pacuer menu.

43. Tpex¢aznas HeCUMMETpPUYHAs 1IeTb, COSAMHEHHAsA 3Be3/101. PacueT nemnu.

44, Ponp HEHTPaAJIBHOTO MPOBOJIA B YETHIPEXITPOBOTHOM Tpex(a3Hoil 1emnu.

45. Tpex¢azHas CMUMMETpUYHAsi 1 HECHMMETPUYHAS LIETH, COCAMHEHHBIC TPEYTrOIbHUKOM.
Pacuert nenu.

46. ABapwuiiHble c1ydan B TpeX(a3HbIX IETIsIX.

47. Pacuer TpexdazHBIX HECUMMETPUYHBIX I1ICTICH, COCAMHEHHBIX 3BE3I0H C YYETOM
CMELICHUS] HEUTpaIH.

48. Pacuer Hepa3BeTBIeHHOM onHO(a3HOH e RLC cuMBoM4eckuM METOI0M.

Pacuer pa3BerBrnennoi ogaodaznoit nenu RLC cumBommueckumM MeTo1oM.
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[lepeueHb mpakTUYECKUX 3aJaHUIN

1. PacueT npon3BOIbHON HEPA3BETBIEHHOM LIETIH IEPEMEHHOTO TOKA.

2. Pacuer peanpbHON pa3BETBIEHHONW IEMM C TIOMOIIBIO BEKTOPHBIX JHArpamMm
(rpacdoaHaTUTUYECKUM METOIOM).

3. Pacuer peanpbHOI pa3BETBICHHON IETTH METOIOM MIPOBOJUMOCTEH.

4. Tpexda3znas cumMmMeTpHUHas LeNb, COETUHEHHAs 3Be3101. Pacuer nenm.

5. Tpexdaznas HeCUMMETPHUYHAS 1I€TTh, COSTUHEHHAs 3Be3/10M. Pacyer menu

6. TpexdasHas cuMMeTpUYHAsE 1 HECHUMMETPHUYHAs LIEMH, COCIUHEHHBIC TPEYrOJIbHUKOM.
Pacuer nienm.

Ilepeuenb
BOIIPOCOB U IPAKTHUYECKUX 3aJaHUM JUIsl TIOATOTOBKU K 3K3aMEHY
o yueOHou nucuurminae «OI1.03 DaekTpoTeXHUKa U JJIEKTPOHUKAY)
i obydaromuxcs no cnenuansaoctu 26.02.06
«DKCIUTyaTaIus CyJI0BOr0 IEKTPOOOOPYI0OBaHUS 1
CPEICTB aBTOMAaTUKH»
Ilepeuenb BOIIPOCOB:

1. Tpunuun aeicTBus TpanchopMaTopa, yCTPOMCTBO, OCHOBHBIE TIOKA3aTENN
2. TI'pynmel coenunenus TpanchopmaTopa.
3. Koaddunuent mnonesnoro neictsus TpanchopMaTopa U KIacCUPHUKAIHS TOTEPh B HEM.

4. AsroTpanchopMaTophl, 0COOEHHOCTH KOHCTPYKITUH, MIPUHITATT NEHCTBUA,
XapaKTEPUCTHKH.

5. Csapounslii Tpanchopmartop.

6. M3meputenbHble TpaHCHOPMATOPHI.

7. YcroBus CO3/1aHUS BPAIIAIOIIErocs MarHUTHOTO MO B Tpex(a3Hoii cucreme.

8. YcTpo#CcTBO M MPUHLIMT IEHCTBUS ACHHXPOHHOMN MaIlIMHBI.

9. Ilyck B X0 aCHHXPOHHOTO JIBUTaTelIs.

10. KoadpunueHT none3Horo AeiMcTBUs U KIaCCUPHUKAINA TOTEPh MOITHOCTH.

11. PerynupoBaHue 4acTOTHI BpallleHNs1 aCHHXPOHHOT'O IBUTaTeIs.

12. AcuHXpOHHBIN ABUTATENb € (Pa3HBIM POTOPOM.

13. PeocTaTHBIN MyCcK aCHHXPOHHOTO JABUTATENS C (Da3HBIM POTOPOM.

14. KoHCTpyKIIMST ¥ NOPUHLUII JEHCTBUS JABUraTenis IOCTOSHHOIO TOKa HE3aBUCHMOIO
BO30YKJICHHS.

15. PerynupoBaHust 4aCTOThI BpallleHHsI IBUraTeNIel IIOCTOSIHHOTO TOKaA.

16. CriocoOsI perynupoBaHus 4YacTOThI BpAIIEHUs IBUTATENS TIOCTOSHHOTO TOKA.

17. IlpuHuun aeicTBrs reHepaTopa NOCTOSIHHOrO Toka. HazHaueHue kosiekTopa.

18. JIBuraTenu MoCTOSSTHHOTO TOKa C CaMOBO30YKICHUEM.

19. Metozps! u3MepeHuii: npsimble, KocBeHHbIE. [lorpenHocTi u3Mepenuil, ux pacuyer. Busl
HOTPEIIHOCTEN, CIOCOOBI X YMEHBILICHMSL.

20. Knaccuduxanust 31eKTpOu3MEpUTEIbHBIX PUOOPOB, YCIOBHBIE 0003HAYEHHS HA ILIKaje
npubopa.

21. VI3mepuTenbHbIE eI U U3MEPUTEIbHbIE MEXaHU3MBI TPUOOPOB.

22. Bpamaromuii ¥ MpOTUBOJACUCTBYIOIINI MOMEHT.

23. OTcyeTHOE YCTPOHCTBO, YCIIOKOUTEIH.

24. MarHuTo3JeKTpu4ecKkas CUCTEMa HM3MEPHUTEIbHOIO MEXaHU3Ma: yCTPOHCTBO, IMPUHIUI
JeMCTBUS, YTOJI MOBOPOTA IMOABMYKHOW YacCTH, JOTOMETPBI U MX OCOOEHHOCTH. Y CHOKOHUTEIH.
HocTouncTBa u HegocTaTku. [IpuMenenue.

25. DnekTpoMarHuTHasE CHCTEMa HW3MEPUTENBHOTO MEXaHW3Ma: YCTPONCTBO, MPHUHLUI
NeMCTBUSA, yroj MOBOPOTA MOABMKHOW YacTH, JIOTOMETPBI. 3allMTa OT BHEIIHUX MAarHUTHBIX
nojiel. YCIOKOUTENH, acTaTUYeCKUe CUCTEMBl. JIOCTOMHCTBA M HEJOCTAaTKM JIaHHBIX
M3MEPUTENIbHBIX MeXaHU3MOB. [Ipumenenue.
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26. DIIeKTpoIMHAMHUYECKasi CUCTeMa: CXeMa yCTPOMCTBA, YroJl TOBOPOTa MOJBMKHON YacTH,
JIOTOMETPBI, 3aIMTa OT BHEUTHUX MAarHUTHBIX MOJIEH, TOCTOMHCTBA M HEAOCTAaTKU. [IpumeHnenue.

27. ®eppoauHaMUvecKasi CHCTEMa, OCOOCHHOCTH pPaOOThl, TOTPEITHOCTH HW3MEPEHUH.
JIOCTOMHCTBA U HEIOCTATKU CUCTEM, TPUMEHEHHE.

28. UHnyKIMOHHAs U3MEPHUTENIbHAsI CHCTeMa: YCTPOMCTBO, MPUHIIUIT PabOThI, Bpalaroniui
MOMEHT, JOCTOMHCTBA U HEJIOCTATKH, IPHMEHEHHE.

29. AMnepMeTpsl U BOJBTMETPHI, OCHOBHBIE HM3MEPHUTEIbHBIE CUCTEMBI, TOYHOCTH
U3MEpPEHUs], CXeMbl MoAKI0YeHNs. OCHOBHBIE MTapaMeTphbl MPUOOPOB, pacyeT LEHbBI JACTICHHUS.

30. OMMeTpBI, 0COOEHHOCTH pabOTHI, TPaBHUIIA MOJTB30BAHMUS.

31. I3mepeHne MOITHOCTH B LIETISIX TOCTOSITHHOTO TOKA.

32. DnexTpoAuHAMUYECKH BATTMETP B LIEMIU IEPEMEHHOTO TOKA.

33. M3mepenne akTUBHOW M pPEaKTHBHOM MOIIHOCTH B LIEMAX Tpex(a3HOro nepeMeHHOro
TOKa.

34. Buzpl mapameTpuyeckux npeoOpa3oBaTelieii: peocTaTHbIe, YyroJdbHbIE, TEPMOPE3UCTOPHI U
ap. [punnun paboTel, NpUMeHeHue

35. 'enepaTopHble npeoOpa3oBaTenu: UHIyKIIHOHHBIE, MIBE303JIEKTPUIECKHE,
TepMoaniekTpuyeckue. [IpuHiun paboTel, MpUMEHEHHUE.

36. ITonynpoBogHUKOBBIE TUOABL. [IpuHIMIT pabOTHl XapaKTEepUCTUKH, IPUMEHEHHUE.

37. IlonynmpoBOAHMKOBBIE CTAOMIUTPOHBIL. [IpuHITUTT pabOTHI XapaKTEPUCTUKH, TPUMEHEHHE.

38. Tupucropsl. [Ipuniun paboTel, mapaMeTpbl, XapaKTEPUCTUKH.

39. bunossipHBIN TPaH3UCTOP, XapaKTePUCTUKU. [IpuHITUTT pabOTHI.

40. [Tonesoii Tpan3uctop. [lapamerpsl, XapakTepUCTUKHU, IPUHLIUT YCHIICHUS, TPUMEHEHHE.

41. OpnodazHpie  cxeMbl  BbIIpsMuTencil. [lapameTpsl, BpeMEHHBICE JHAarpamMMBI,
pUMEHEHHE.

42. Tpéxdasznbie cxembl BoilipsiMuTeneil. [lapameTpel, BpeMeHHbIE AMarpaMMbl, IPUMEHEHUE.

43. Yrpasnsemble Boinpssmutenu. [Ipuniun neiictBus, npuMeHeHue.

44, [laccuBHBIE CIVIQKUBAIOLINE ¢bunbTpel.  [lpuHnMO  gelCTBUS, Pa3HOBUIHOCTH
npuMeHenne. Ko puimenT criaxuBanus myabCalui.

45. AxtuBHbIe criaxuBaomme (GuibTpel. [Ipuanun aeiicTeus, npumenenue. Kosddumuent
CTJIQKUBAHUS ITYJIbCAIHH.

46. laBepTOpHI.

47. ITapameTpu4ecKuii CTaOMIN3aTOP HAPSDKEHUS, IPUHIUI JeHCTBUS, IPUMEHEHUE.

48. KoMrieHcalmoHHbIN CTa0MIN3aTOP HAIPSKEHUSI, TPUHIIMIT JEHCTBUS, IPUMEHEHHUE.

49. DReKTPOHHbIE KIIOYM, TPUHIMI PaOOThI, THIIBI KIIFOUYEH, TIPUMEHEHHUE.

50. Ycunurens Huskoi yactotel YHY Ha OumnonsipaoM Tpansuctope ¢ O3.

51. Ycunurens BeicOKO# yacToThl Y BY Ha OunonspHoM Tpanzuctope ¢ O0.

52. I'enepaTopbl rapMOHUYECKUX KOJICOAHMIA.

53. PenakcaronHbie reHepaTopsl. MynbTHBHOpaTOphl, paboTa, MpUMEHEHHE.

54. Tpurrepsl, padoTa, IpuMEHEHHE.

55. I'eHepaTop JTUHEWHO - U3MEHSIOLIETOCS HANPSKESHUS, TIPUHIIUIT PAOOTHI.

56. OnepanoHHbIE YCUIIUTETU. Y CTPOHCTBO, TApaMEeTPhl, PUHIIAIT PaOOTHI, IPUMECHEHHE.

57. Ocummnorpad. HazHauenue, CTpykTypHasi cxema, IpUHIUN JeHCTBUS, IPUMEHEHUE.

[lepeueHb MpakTUYECKUX 3aJaHUN

1. IIyHTHl, IpUMEHEHHE, pacyeT BETUYMHBI COMPOTUBIICHUS, MOJKIIOYCHUE K aMIIEpPMETpYy.
Pacuer 1ieHs! nenenus, Noay4eHHOM 1Mociie MOAKIIOYEHUS.

2. JIONOJTHUTENbHBIE CONPOTHUBICHHS, MPUMEHEHHE, pPacyeT BEJIMYMHBI CONPOTUBICHUS,
MOJIKJIIOUEHHUE K BOJILTMETPY. PacueT 1eHs! neaeHusl, MoIy4eHHO Mocie MOAKIIOUEHUS.

3. U3mepurenbHble TpaHchopMaTOpsl TOKA U HanpspkeHus. CXeMbl MOAKIII0YeHus. Bpi6op mo
3ajaHHbIM MapamerpaM. OCHOBHBIE JdaHHble TpaHchopMaTopoB. Pacuer 1eHBI JeleHus,
MOJTy4EHHOM MOCTIE MOAKIIOYCHHUS.

4.TloaxitoueHre BaTTMETPOB Yepe3 U3MEPUTENIbHbIE TPaHC(HOPMATOPHI TOKA U HATIPSIKCHHUS.
Omnpenenenue mpeneinoB U3MEpEeHusl.
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5.Jledexranusi TOJYIPOBOJHUKOBBIX MPHOOPOB: PE3UCTOPOB, HUOAOB, CTAOMIUTPOHOB,
TPaH3UCTOPOB, TAPUCTOPOB ABOMETPOM (MYJIBTUMETPOM)

6.PaccunTarh KOMMYECTBO AWOMOB Ui NMHUTAHWS AAHHOW HArpy3KH W HApUCOBAaTh CXEMY
IIOAKIOYCHUA.
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