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O0nacTh npUMeHeHust

®onn oneHounbix cpenacts (POC) — sBusgercss 00s3aTENbHBIM MPUIIOKEHHEM K paboueit
porpaMMe JTUCHMIUIMHBI «DJEKTPOTEXHUKA» M 00eCHeyrBaeT NMPOBEPKY OCBOCHHS IUIAHUPYEMBIX
pe3ynbTaroB 00ydeHHs (KOMIIETEHIMA W MX WHIUKATOPOB) MOCPEICTBOM MEPONPHITHN TEKyIIed U
HpOMC)KYTOHHOﬁ arrecraiguu 110 JUCHUITIJIUHEC.

Ieian u 3apa4u oHA2 OLICHOYHBIX CPEICTB

Lenpto @DoHOa OIEHOYHBIX CPEACTB SIBISICTCS YCTAHOBJICHHE COOTBETCTBUS YPOBHS
MOJATOTOBKM  OOydaromuxcsi TpeOoBaHUSAM (eepajbHOr0 ToCyIapCTBEHHOrO 00pa3oBaTEIbHOTO
cTaHaapra.

Jis  HOCTIKEHHsT TOcCTaBieHHOW wnenu ©OOHIOM OIEHOYHBIX CPEICTB MO JIUCIMILIMHE
«DJEKTPOTEXHNKA» PEIIArOTCs CIEeTYIOINE 3a/1a9H:

— KOHTpOJIb M YIIPaBJICHHE INPOLIECCOM NPUOOpETeHHs OOyYaloUIMMMCSA 3HAHWW, YMEHUH U
HaBBIKOB IPETyCMOTPEHHBIX B paMKaX JaHHOW JUCIUATUTHHEL,

— KOHTPOJIb U OLIEHKA CTETEeHU OCBOEHUS KOMIETEHIUI MPEayCMOTPEHHBIX B paMKaxX JaHHOU
JVICTIATUTHHEL,

— o0ecreyeHrne COOTBETCTBUS Pe3yJbTaToB oOydeHHs 3anadam Oymyriel npodeccuoHaabHON
NEeSITETPHOCTH Yepe3 COBEPUICHCTBOBAHWE TPAIWIIMOHHBIX M BHEAPEHHE WHHOBAIIMOHHBIX METOIOB
o0y4eHust B 00pa3oBaTesIbHBINA MPOIeCcC B paMKax JaHHOM TUCIMUILIMHBIL.



1. IlepeyeHr NJIAHHPYEMBIX PpPe3yJbTATOB OOy4YeHHs] 1O JAWCHMILIMHE,

COOTHECCHHBIX C

IUIAHMPYEeMBbIMHU pe3y/1bTaTaMHU O0CBOEHHS 00pa30BaTe/IbLHON MPOrPaMMbl

1.1. Ilepeuenv naanupyemvix pe3yiomamos o00yueHUsa no Oucyuniume,

COOMHECEHHbIX C

naanupyemsimu pe3yibmamamu 0C60eHus 06pa3oeameﬂbﬂoﬁ npozpammasl

B pesynbratre ocBoenus OOIl OakanaBpuara OOyYaroIIUICS JOJDKEH OBJIAJIETh CICAYIONIUMHU
pe3ynbTaraMu 00yueHHs 110 JTUCIUIUIMHE!

Koabl HaumeHnoBaHue IepeyeHb NiIaHUPYeMBbIX Pe3yJibTATOB
KOMl'[eTeHIII/Iﬁ KOMIICTCHIINHU oﬁvqemm o AUCHUIIJIMHC
TK-1 Crocoben onpenensats 3-TI1K-1 3HaTh OCHOBBI CXEMOTEXHHUKH H
YCTOBHA H PEAUMBI KOHCTPYKTHBHBIE 0COOEHHOCTH pa3pabaThiBaeMoii
OKCILLyaTati, ONTOTEXHHUKH, ONITUYECKUX U ONTUKO JEKTPOHHBIX
KOHCTPYKTHBHbBIE
0COBEHHOCTH pruOOPOB U KOMIUIEKCOB.
pa3pabarbiBaeMoii V-IIK-1 ymeTs BIOUpaTh ONTUMAJIBHBIE C TOYKH
ONTOTEXHUKH, ONTHYECKUX | 3PEHUS PEIICHUs MOCTABICHHON 3a/1a4 TUIIOBbIE
Y OIITHKO-3JIEKTPOHHBIX CXEMOTEXHHUYECKHUE PEIICHUs JITIs1 pa3paboTKu
mpUOOPOB ¥ KOMILIEKCOB OINTOTEXHUKH, ONITHYECCKUX U ONITHKO 3JICKTPOHHBIX
MPUOOPOB U KOMILJIEKCOB; YMETh ONTHMHU3UPOBATH
CTPYKTYpPY TOCTPOCHUS U XapaKTEPUCTUKH
(moxa3zarenu) ONTOTEXHUKU, ONTHYECKUX U ONTHUKO
AIIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB
B-TIK-1 BrnageTh HaBBIKAMM OIPEAEIICHUS YCIOBUI U
PEXKUMOB IKCIUTyaTalluy pa3padaTbiBaeMoi
ONTOTEXHHUKH, ONITHYECKUX U ONTUKO 3JIEKTPOHHBIX
pUOOPOB ¥ KOMILJIEKCOB; BJIAJIETh HAaBBIKAMU
CXEMOTEXHHUYECKOTO MOJIETTUPOBAHUS U
KOHCTPYHUPOBaHUS pa3pabaTbIBa€MOI ONTOTEXHUKH,
ONTUYECKUX M ONTHKO 3IEKTPOHHBIX TPUOOPOB U
KOMIIJIEKCOB
[K-2 CriocobeH pa3pabaTbiBaTh

TEXHUYECKHE TPEOOBAHUS H
3aJJaHus Ha
MPOCKTUPOBAHUE U
KOHCTPYUPOBaHUE
OIITHYECKHUX U
ONTHKO-3JICKTPOHHBIX
puOOPOB, KOMIUIEKCOB U
AX COCTaBHBEIX YacTeH

3-11K-2 3HaTh 31€KTPOHHBIE KOMITIOHEHTHI
OINTUYECKUX U ONTUKO HIEKTPOHHBIX MPUOOPOB,
KOMIUIEKCOB COITIACHO TEXHUYECKUM YCIOBUSAM
9KCIUTyaTalluy; 3HAaTh IPUHLUIIBI KOHCTPYUPOBAHUS
neTajei, COeMMHEHNN, COOPOYHBIX €TUHUIL U
(YHKLIMOHATIBHBIX YCTPOUCTB ONTHYECKUX U ONTHKO
AJIEKTPOHHBIX IPUOOPOB, KOMILIEKCOB U UX
COCTaBHBIX YaCTEH.

V-IIK-2 ymets pa3pabarbiBaTh U 0hOpMIIATH
KOHCTPYKTOPCKYIO TJOKYMEHTAIUIO B COOTBETCTBUH C
TpeOOBAHUSAMU HOPMATUBHBIX JOKYMEHTOB IS
W3TOTOBJIEHUS ONITUYECKUX U ONTHKO 3JIEKTPOHHBIX
puOOPOB, KOMIJIEKCOB U UX COCTaBHBIX YacTeH.

B-I1K-2 BnageTh HaBbIKaMU pa3pabOTKH
TEXHUYECKHUX TpeOOBaHMUN U 3aJJaHUM Ha
IIPOEKTUPYEMBIE ONTHYECKHUE U ONITUKO JIEKTPOHHBIE
pUOOPHI, KOMIUIEKCHI U UX COCTAaBHbIE YaCTH B
cootBeTcTBUM ¢ TpeboBaHusiMu ECKJI, B ToM uncne
C MCIIOJIb30BAHUEM CUCTEM aBTOMATHU3UPOBAHHOTO
IIPOEKTUPOBAHUS.




1.2. Smanwt popmuposanun komnemenyuii 6 npouecce oceoenuna OOII daxkanaspuama

KoMmoHeHTbl KOMIIETEHIMI, Kak MpaBWiIo, (OPMHUPYIOTCS NpPU HU3YYEHHH HECKOIbKUX
JUCLMIUIMH, a TakKX€ B HEMAJOM CTENEHH B mpouecce NpoxoxiaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITEJIbHONW paboThl oOyuatomerocs. Beimonnenne u 3amuta BKP sBisitoTes BugoM yueOHOM
JeSITeIbHOCTH, KOTOPBIH 3aBepIIaeT mporecc GOpMUPOBAHUS KOMIIETCHIIUN.

MecTo AMCIUIUIMHBI U COOTBETCTBYIOIIMM 3Tan (POPMUPOBAHUS KOMIIETCHIIMN B IIEJIOCTHOM
mpolecce TMOATOTOBKH IO 00pa3oBaTelbHONW MpOrpaMMe MOXKHO OMNPEACIUTh [0 MaTpHIIe
KOMIIETEHIIMH, KoTopas npuBoautcs B PII qucuurinHel.

Oransl GopMHUPOBAHUS KOMIIETSHIIMU B TIPOIIECCE OCBOCHUS JUCIIUILTHHBI:

- HaYaJbHBIN 2Tam — HA 9TOM HTane (POPMUPYIOTCS 3HAHUEBBIE W WHCTPYMEHTAJIbHBIE OCHOBBI
KOMITETEHIIUH, OCBAaMBAIOTCSI OCHOBHBIE KaTeropuu, (opmupyrorcs ©6a3oBbie ymeHus. CTyneHT
BOCTIPOU3BOAUT TEPMUHBI, (DaKThl, METOBI, TIOHSTHS, IPUHITUIIBI M TIPABHJIA; pEIIacT yueOHbIC 3a/1a91
o ob6pasiy;

- OCHOBHO#l d>Tam — 3HaHWs, YMEHHS, HaBBIKH, oOecrneunBaromme (HOPMHUPOBAHUE KOMIICTCHIINH,
3HAYUTEIBHO BO3pACTalOT, HO €IIe HE JIOCTUTraloT MTOTrOBbIX 3HadyeHud. Ha 3ToMm sTame cryneHT
OCBaMBaeT AHAIMTHYECKHE JEUCTBHSI C TMPEAMETHBIMH 3HAHUSMHU TIO JUCIUIUIMHE, CIIOCOOCH
CaMOCTOSITENILHO pelliaTh Y4eOHbIE 3a7aud, BHOCS KOPPEKTHBBI B aITOPUTM JACUCTBUMA, OCYIIECTBIISISA
KOPPEKIINIO B X0O7I€ pabOThI, MEPEHOCHUT 3HAHUS U YMEHHS Ha HOBBIC YCJIOBHS;

- 3aBepPIIAKIIMI 3Tall — HA 3TOM 3Talle CTYJEHT JOCTUTaeT UTOTOBBIX IMOKa3aTesiel MO 3asiBICHHOU
KOMIETEHIIUH, TO €CTh OCBAMBAECT BECh HEOOXOIUMBIN 00bEM 3HAHUM, OBJIAJIEBAET BCEMU YMECHHUSIMU U
HaBbIKaMU B c(epe 3asBieHHON kommeTeHIMU. OH CHOCOOEH HCIONB30BaTh 3TU 3HAHUSA, YMEHUS,
HaBBIKH TMPU PEIICHUH 3314 MTOBBIIICHHON CJI0)KHOCTH U B HECTAH/IAPTHBIX yCIIOBUSIX.

Ortanbel  GOpMHUPOBAHUS KOMIETEHIIM B XOJAE OCBOCHUS JUCIUIUIMHBI OTPaXKaloTCi B
temarudeckoM riane (cm.PI1).

1.2. CBa3b Mexay (popMUPYyEeMbIMU KOMIIETEHIIUSIMU U (popMaMU KOHTPOJISA X OCBOEHUS
1.3.

Ne KonTpoampyembie HNuauxarop gocTuskeHus komnerennuu | HamMmeHnoBaHue olieHOYHOTO
n/n pa3nenbl (TeMbl) CpeAcTBa TeKyllel u
MUCTHUTLTHHBI MPOMEKYTOYHOM
aTTecTanum
Texymas arrecTanusi

1. JIuneiinslie 3-IIK-1; V-IIK-1; B-TIIK-1; JloMalHue 3a1aHus
DIEKTPUUECKUE 1IETH 3-1IK-2; V-I1K-2; B-IIK-2; KonrponbHas pabora
MMOCTOSSHHOTO TOKa JlaboparopHbie pabOTHI

2. JIunerinbie

QJICKTPHUYCCKUC LCITN
HNEPEMCHHOI'O TOKaA

Tpexdaszubie nenu

MarnauTHsble ienu

HCDCXOHHBIG IIPOIECCCHI

Henuneiinnie
DJEKTPUYECKUE IENH

7 DNEeKTpUIECKHE
MAIITHHBI

HpOMe)KYTO'-IHaSI arrecranus

DK3aMeH 3-I1K-1; V-TIK-1; B-TIK-1; DK3aMeHaIlMOHHEII OWIeT
3-T1K-2; V-IIK-2; B-TIK-2;




2. Onucanue mokasarejeil 1 KpuTepueB OLEHMBAHNS KOMIIETEHIIMA HA PA3JIMYHBIX 3Tanax ux GopMHUPOBAHMS, ONIMCAHUE HIKAJ OLleHUBAHUS
KoHeuHbIMU pe3ynbTaTaMyd OCBOCHHS MPOTPAMMBl JAUCHUILIUHBI SBIISIOTCS C(HOPMHUPOBAHHBIC KOTHUTHBHBIE JIECKPHUITOPBI «3HATBY, «YMETHY,
«BIIAJIETH», PACIMCAHHBIE O OTAEJIbHBIM KOMIIETEHIUSM, KOTOpble MpuBeAeHbl B 1.1.1. dopMupoBaHue 3THUX IECKPUIITOPOB IMPOUCXOAUT B IMpolecce
HU3YUCHUA NJUCHUIUIMHEI I10 3TAallaM B paMKax pa3JIndYHoro Buja y‘IG6HBIX 3aHATHU U CAaMOCTOSITCILHON paGOTBI.
Breigensirorces Tpu ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIETEHIIMI Ha Ka)KIIOM dTalle: HOPOTOBLINA, IIPOIBUHYTHIA 1 BEICOKHIA.

YpoBHu ConepxaresbHoOe OcHOBHBIE IPU3HAKH BbleJCHUS YPOBHS BPC, ECTS/IIaTuéanabuas
onycaHue YPOBHS % LKA/ VI OLEeHKH
OCBOCHMS | IK3aMeHa/3a4eTa
Broicokuii TBopueckas Bratouaem nuscecmosiwuil yposens.
Bce 6uowi komnemenyuii JESITENIbHOCTh CTyneHT IeMOHCTpUpPYET CBOOOAHOE 00IaiaHne
cghopmuposamvl Ha 8bICOKOM KOMIETEHIUSMH, CIIOCOOEH MPUMEHUTh UX B A/
VPOBHE 6 COOMEEMCMEUU C HECTaHJAPTHBIX CUTYallUsX: OKAa3bIBAET YMEHUE 90-100 OLIHo/
yenamu u 3a0a4amu CaMOCTOATEJILHO TPUHUMATh PELIeHUE, pelliaTh 3auteno
OUCYUNTUHDBL npo0ieMy/3a1a4y TeOPETHUECKOTO HITH MPHKIIATHOTO
XapakTepa Ha OCHOBE M3yU€HHBIX METO/IOB,
MIPUEMOB, TEXHOJIOTHI1
IIpoaBuHyTHII [Ipumenenue 3HaHuil M | Brarouaem nudcecmoswjuii yposeHs.
Bce 6uovi komnemenyuti yMEHUH B 6omnee | CTyaeHT MOXKET JI0Ka3aTh BIIJICHUE B/
cghopmuposanul Ha IMIUPOKUX KOHTEKCTaX | KOMIETEHLHUSAMM: JEeMOHCTPUPYET CIIOCOOHOCTh 85-89 OueHpb Xopomio/
NPOOBUHYMOM YPOBHE 8 y4ueOHOM U | cobuparb, CHCTEMaTU3UPOBATh, AHAITM3UPOBATH U 3auTeHO
coomeemcmeuu ¢ yenimu u | npodeccuoHaIbHON IPaMOTHO UCIOJIb30BaTh HHPOPMALUIO U3
3a0auamu OUCYUNTUHDL NESTEIbBHOCTH, HEXENU | CaMOCTOATENbHO HallICHHBIX TEOPETUYECKUX
no oOpasiy, OonbLIel | UCTOYHMKOB M WILTIOCTPUPOBATh MU TEOPETHUECKUE C/
Jlosen MOJIOKEHUSI I 0OOCHOBBIBATH MTPAKTUKY 70-84 Xopormo/
CaMOCTOSITEJIBHOCTH M | IpUMEHEHusl. 3auTeHo
WMHHLAATHBEI
IToporosbiii PenponykruBHas CTyneHT NeMOHCTPUpYET BiaJIeHHE KOMIIETCHLUSIMHU 65-69
Bce 6uowi komnemenyuii NeSITeNIbHOCTh B CTaHJApTHBIX CHUTyalUsX: H3JlaraeT B Ipelenax D/¥YnosnerBopurenbHO/
cghopmuposanvl Ha NOPO208OM 3aJa4  Kypca TEOPETHMYECKM U  IPaKTHYECKU 3a4TeHO
ypoene KOHTPOJIMPYEMBIA MaTepHal. 60-64 E/ IlocpencTBeHHO
/3a4TeHo
Huske noporosoro OTcyTCcTBHE PU3HAKOB TOPOTOBOTO YPOBHS: KOMIIETEHIIMH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbno/
CTyneHT He B COCTOSHMM NPOAEMOHCTPUPOBATh 00JIalaHue KOMIIETEHIHSIMU B He3zauteno

CTAHJJAPTHBIX CUTyallusiX.







OI_IGHI/IBaHI/Ie PE3YJIbTATOB O6yquHﬂ CTYACHTOB 110 JUCHUIINIMHC OCYHICCTBIILACTCA 110
pEemIaMeHTy TEKYIIEero KOHTPOJIS M MPOMEKYTOUHOM aTTeCcTal|H.
KpI/ITepI/II/I OLCHUBAHUA KOMHGTCHLII/Iﬁ Ha KaXXJIOM 3TallC U3yUCHUA NUCHHUIUIMHBL JJIA KaKA0I'0

BHJIa OIlCHOYHOTO cpeacTBa W npuBomarcs B m. 4 ®OC. Urtoroseliii ypoBeHb CPOPMUPOBAHHOCTH
KOMIICTCHI WU IIPU U3YYCHHUU JUCHUIIIMHBI OPCACIACTCA 1O Ta6m/1ue. HpI/I 9TOM CJICAYCT IOHUMATh,
YTO TpaHUIa MEXAY YPOBHSIMH [UIsi KOHKPETHBIX pPE3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHOMN

IIporpaMMbl MOXET CMCIIATLC.

YpoBeHb c(hOpMHUPOBAHHOCTH Tekymmnii KOHTPOJIb IIpomesxkyTouHasi aTTecTalUsA
KOMIETEHIMH
BBICOKHIA BBICOKHI
BBICOKHH npoosUHYmMblil BbICOKUL
BbLCOKULL NpPOOBUHYMbLIL
nopo2oe6blil BbICOKULL
BbLCOKULL Nnopo2oe6sill
NPOABUHYTHIN NPOABUHYTHI NPOABUHYTHIN
NPOOSUHY MBI nopo2osblil
nopo2oewlil NpPOOSUHYMbIU
TTOPOTOBLIN MOPOroBbIii TMOPOTOBbI
MOPOroOBbIH HHZKE TIOPOTr0OBOIr0
HIKE MOPOTOBOTO
HHKEe TIOPOTr0OBOT0 -

3. MeToanuyecKkue MaTepHAaJIbl, ONpe/easiiolne MPoie1ypbl OLleHUBAHUSA 3HAHMIA, yMEeHUI,
HABBIKOB WJIH ONbITA 1€ATEIbHOCTH, XapaKTEPH3YIOIINX dTanbl GopMUPOBaHNS KOMIETEHIIHIA.
— HWroroBas arrecranus MO AUCHUIUIMHE SIBISETCS WHTErPajbHBIM TOKA3aTeleM KayecTBa
TEOPETUYCCKUX M TPAKTUYCCKHX 3HAHWUN W HABBIKOB OOYYAIOMIMXCS 10 TUCIMILIMHE H
CKJIQ/IBIBAETCS M3 OLICHOK, TIOTYYCHHBIX B XO/I€ TEKYIIEeH U MPOMEKYyTOUHOM aTTeCTaIUH.
— Texymass arrectanus B CEMECTpPE IMPOBOIUTCS C MENbI0 O0CECIIEYCHUs CBOEBPEMEHHON
o0paTHO# CBs3M, IS KOPPEKIHMH OOydYeHHUs, aKTUBU3AIUU CaMOCTOSTEIBHON pPabOThHI

o0yJarommxcsl.

— IlpomexxyTouHast arTecTamus MpeaHa3HaueHa i OOBEKTUBHOTO TOATBEPKIACHHUS U

OIICHUBAHUA JOCTUIHYTBIX PE3YJIBTAaTOB

JUCHUITIIMHBI.

— Tekymas arTecTalnus OCyIIEeCTBISETCS /1Ba pa3a B CEMECTD:
o koHTponbHas Touka Ne 1 (KT Ne 1) — BeIcTaBisieTcsl B 3JIEKTPOHHYIO BEIOMOCTh HE
no3aHee 8§ Hemenu ydueOHOro ceMmectpa. Bkirouaer B cedsi OLEHKY MEpOnpUSTUN
TEKYIIEr0 KOHTPOJI ayAMTOPHOW M CaMOCTOSTEIBHON paboThl 00y4arolerocs 1o
pasnenam/TeMaM y4eOHON AUCIUTIUTHHBI ¢ 1 o 8 Henmemo yaeOHoro cemecTpa.
o koHTposnbHas Touka Ne 2 (KT Ne 2) — BbICTaBiIsIeTCsl B DNIEKTPOHHYIO BEIOMOCTh HE
no3aHee 16 Henenu yuyeOHOro cemecrtpa. Bkiouaer B ceds OLEHKY MEpONpUSTUN
TEKYIIETr0 KOHTPOJI ayAUTOPHOW M CaMOCTOSTEIbHON paboThl 00y4arolerocs 1o
pasnenam/TeMaM y4eOHON AUCIUIUTHHBI ¢ 9 o 16 Hexeno yueOHOTO cemecTpa.

oOydeHuss ToCIe

3aBEpUICHUS] HU3yUYEHUS

Pe3ynbrarel Tekymiel M MpOMEXKYTOYHOM aTrTeCTaIllMy TMOJBOIATCS IO IIKaje 0auTbHO-PEHTHHTOBON

CUCTEMBI.
JTan peiTHHIOBOM CHCTEMBI / Henens Baja
OueHo4yHoe cpeacTBo Mutriys* Maxcinys
Texkymas arrecranus 1-16 36 60
KonTposabHas Touka Ne 1 7-8 18 30
Konumponvnas paboma 18 30




KonTpoJsbHasi Touka Ne 2 15-16 18 30
Koumponvnas paboma 18 30
ITpomeskyTOUHASI aTTECTANUS - 24 40
3auer -

DK3ameHayuoHublll Ounrem - 24 40
HNUTOI'O no fucumiuviuHe 60 100

* MuHUMAaJIbHOE KOJMYECTBO 0AIOB 3a OIIEHOYHOE CPEICTBO — ATO KOJIMYECTBO 0aJUIOB, HAOpaHHOE
00y4aromuMcs, TpPH KOTOPOM OILIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IPOTUBHOM CiIydyae
O6y‘IaIOH_[I/II\/JICSI AOJDKCH JIMKBUIHUPOBATH MOABUBIIYIOCA aKaICMUYCCKYIO 3a10JDKCHHOCTD I10 TGKYH_[eﬁ
WK IPOMEXYTOUHOM aTTecTanuid. MUHUMaIbHOE KOJTMYECTBO 0AJUIOB 33 TEKYIIYO aTTECTAIUIO, B T.4.
OT/ICJILHOE OLICHOYHOE CPEICTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTTecTanuio cocrasisier 60% ot
COOTBETCTBYIOIINX MAaKCUMAJIbHBIX OAJJIOB.

CryneHT cuuTaeTcs aTTeCTOBAaHHBIM I10 pa3zieiy, 3a4eTy UM SK3aMeHy, eclii OH HaOpai He meHee 60%
OT MaKCHUMaJIbHOTO 0ajuta, MpeayCMOTPEHHOTO paboUeii mporpaMMoi.

CTYI[GHT MOXET GBITB aTTCCTOBAH IO AUCHUIUIMHE, C€CJIM OH AaTTCCTOBAH IIO KaXAOMY pPa3acily,
3a4eTy/7K3aMEHY U €ro CYMMapHBIi 06ai cocTaBiseT He MeHee 60.




4. TunoBbie KOHTPOJIbHBbIE 32/IaHUSI UJIM HHbIE MATEPHAJIbI, He00OX0AUMBbIE /IJISl OLleHKH 3HAHUIA,
YMeHM i, HABbIKOB

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPABOBAHUSIN POCCUMICKOM DOEJTEPAIIUN
OEIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIIEI'O OBPA3BOBAHUS
«HannoHanbHBIN UCCIEN0BATENBCKUMN SAepHbIN yHUBEepcUTeT « MDD
OOHMHCKNI MHCTUTYT ATOMHOM JHEPreTHKH —

(bmman (be;[epam,Horo roCyaapCTBEHHOI0O aBTOHOMHOI'O O6p3.30BaTCJ'II>HOFO YUYPCKACHUS BBICIICTO

oOpazoBanus «HannoHa bpHBIH UCCIe0BATEIbCKUN snepHbIl yHUBepcuTeT « MUD»

Otnenenue saepHON (GU3UKH U TEXHOJIOTUN

HanpaeieHue N0020MOoBKIU: 12.03.01 «IIpubopocmpoeruey

Jucyunauna Onexmpomexuuxa

N —

12.

13

15.
16.

17.

IIpuMepsI BOIPOCOB K IK3aMeHY

AKTHBHBIE U NTACCUBHBIE 2JIEMEHTHI JIEKTPUUYECKUX IIeTIel MOCTOSHHOro Toka. Cxema Lemnu.
CrnoxxHas 3JIeKTpuYecKas Lelb: BETBH, y3Jbl, KOHTYpHL. [IpeoOpa3oBaHue NacCUBHBIX BETBEW NpU
UX MOCJIEI0BATEIbHOM, IAPAJUIEIbHOM U CMEIIAHHOM COCINHEHUH.

3akonbl OMa u Kupxroda, aHanus 3eKTpUYecKoi LIenu ¢ MoMoIIbIo 3akoHoB Kupxroga.
Pacuer snexkrprueckoi nenu MeTo0M KOHTYPHBIX TOKOB.

Pacuer snekTpryecKoy nenu MEeToAOM Y3JIOBBIX ITIOTCHIUATIOB.

Pacuer snexkrpryeckoi enu MeTo0M SKBUBAJIEHTHOTO T'€HepaTopa.

Pacuer snekTpryecKo Henu METOJOM HAJIOKEHHUS.

Pexumbl paOOThI 37€KTPUYECKON LIETH.

CuHyconJanbHble TOKU U HANPSDKEHUS], X XapakTepucTUKU. [IpencraBinenue cuHyconjanbHbIX
(YHKIMI BEKTOpaMH U KOMIUIEKCHBIMU YHUCTIaMH.

. AkTUBHOC COIIPOTUBJICHUC, EMKOCTb U UHAYKTUBHOCTDB B LICIIU CUHYCOUJAJIbHOI'O TOKA.

[Tonnast, akTUBHAS U pEaKTUBHASI MOIIHOCTD LIETIH CUHYCOUAIBHOTO ToKa. Koaddurment
MOUIHOCTH.

3akonsl Oma u Kupxroda ais nenu CMHyCOMAIBHOTO ToKa. CHMBOJIUYECKUA METO/T
pacuera Lenel CHHyCOMAAIbHOIO TOKa.

. Tpexdaznas nens. Buasl coequHeHn, METOABI pacueTa, MOIIHOCTD.
14.

HenunelHble 371€EMEHTHI B 3JIEKTPUUECKHX LEMAX MOCTOSHHOIO TOKA U UX BOJIBTAMIIEPHBIE
xapaktepuctuku. Ctatudeckoe u nuddepenmnuanpHoe conporupieHrne. O0as XxapakTepucTuKa
OCHOBHBIX METOJIOB pacueTa HEJIMHEHHBIX LETIEH.

I'paduueckue MeToapl pacueTa MPOCTENIINX HETMHENHBIX LIeNel TOCTOSIHHOTO TOKA.
KycouHo-nuHeHast anmpoKcuManus BOJbTAMIIEPHBIX XapaKTEPUCTUK U CXEMBI 3aMEILEHUS
HEJIMHEHHBIX COIIPOTUBIICHUM.

YeTpolcTBO, MPUHIMIT PaOOTHI M OCHOBHBIE ITapaMeTpbl TpaHc(opmaropa.



Onenka

Kpurepum oueHku

OTIN4HO
90-100

CTyZneHT AOoJKeH:

- IPOIEMOHCTPUPOBATH [NTYOOKOE U ITPOYHOE YCBOECHUE 3HAHUI
IPOrpaMMHOI0 MaTepuaa;

- UCUYCPHBIBAIOIIC, IMOCICA0BATCIBHO, I'PAMOTHO U JIOTHYCCKU CTpOfIHO
HU3JI0KUTH TeOpeTI/IIICCKI/Iﬁ Marcpual;

- IpaBUWJIbHO (OPMYIHPOBATH OMPEACIICHUS;

- IPOIEMOHCTPUPOBATh YMEHUS CAMOCTOSITENIbHON pabOThI C
JIUTEPATypOu;
- YMETb CIENaTh BbIBOABI 110 U3J1araéMOMY MaTepualy.

Xoporo
70-89

CTyneHT NOJKEeH:

- IPOAEMOHCTPHUPOBATH JOCTATOYHO MMOJHOC 3HAHUEC ITPOrpaMMHOI0
MaTtepualia;

- IPOAEMOHCTPUPOBATH 3HAHNUEC OCHOBHBIX TCOPETUUCCKUX HOHHTHﬁ;

AOCTATOYHO MOCICAOBATCIIBHO, 'PAMOTHO U JIOTUYCCKHA CTpOﬁHO
H3jiaratb MaTrcpual,

- IPOIEMOHCTPUPOBATh YMEHUE OPUEHTHUPOBATHCS B JINTEPATYPE;

- YMETb CIeaTh JOCTaTOYHO 0OOCHOBAHHBIEC BHIBOIBI MO M3JIaraeMoOMy
MaTepuay.

VYII0BIIETBOPUTEIBHO
60-69

CTyneHT NOJKEeH:
- IPOJIEMOHCTPHUPOBATH 00IIee 3HAHUE U3Yy4aeMOTr0 MaTepuaa;
- IOKa3aTh O0IIee BIaICHNE TOHATUWHBIM alllapaToM JUCIHUILTUHBL;

- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOU U3IIaraeMoro
BOIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO MPOTPaMMOi yIeOHYIO
JIUTEPATYDY.

HeynosnersopurensHo

59 u MeHbIIE

CryneHT 1eMOHCTpUPYET:

- He3HAHHUE 3HAYUTEJIbHOW YaCcTH MPOrPaMMHOI0 MaTepHaa;

- HE BJIJICHUE MOHATUHHBIM aNIapaToM JUCIHUILIIHB;

- CYLIIECTBEHHBIE OIIUOKH MTPU U3JI0KEHUH YIeOHOTr0 MaTepHrana;

- HEyMEHUE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOI
M3JIaraeMoro BOIIPOCa;

- HCYMCHUE ACJIaTh BHIBOJBI 110 H3JIaracMOoOMy MaTcpuay.
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MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHUSI POCCHIICKOMN ®EJIEPAIIUU
OEIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIIEI'O OBPA3OBAHUS
«HanunoHanbHBIN UCCIEN0BATENBCKUMN SAepHbIN yHUBEpcUTeT « MDD
OOHMHCKNI MHCTUTYT ATOMHOM JHEPreTHKH —
(1)HJ'II/I3,.]'I (bez[epam,Horo roCyaapCTBCHHOI'0O aBTOHOMHOI'O O6pa30BaTeJ'II>HOFO YUPCKACHUS BBICIICTO

oOpazoBanus «HanmoHa bHBIH UCCIe0BATEIbCKUN snepHbIl yHUBepcuTeT « MUD»

Otnenenue aaepHON GU3MKHU U TEXHOIOTUN

HanpaeieHue n0020MoBKIU.: 12.03.01 «Ilpubopocmpoenuer

Jucyunauna Dnexmpomexuuxa

IIpumep 3agaHunii 1Jisi KOHTPOJbHOU PA0OTHI

Tema HenuneliHble IENU DOCTOIHHOTO TOKA

Bapuanr 1

3ananue 1. IlocnenoBaTenbHO COEMHEHBI HEIMHEHHOE CONPOTUBIIEHUE, BOJIbTAMIIEpHAs

XapaKTepUCTHUKA KOTOPOTO 3a/1aHa, ¥ IuHeitHoe conpotusieHne R=200m. Omnpenenauts odiee

HarpspKeHUE, TPUIIOKEHHOE K 11T, €CJIM HalpsHKEHHEe Ha JIMHEHHOM CONPOTHBIICHUH paBHO §B.
F

-

0.8 Bamapme2[ONPEAeTITE TOK U HanpsHKeHNe Ha HEJMHEHHOM pesucTope R2, BonkTaMepHast

xapak epHT—’HH(-E } 3a/1aHa HA PUCYHKE.
L
[
5 __.--—'-'-'-'-.-
[—T"
4 P
3 5 10 15 20 25
a0 35 40 UB
2

R1=40m, R3=60m, R4=30m, J=2A, E1=22B.

3ananue 3 [lonb3ysach pe3yiabTaTaMu, NOJYUYCHHBIMU B 33IaHUHU2, ONPEEIUTh CTATHUECKOE U
muddepeHnanbHoe CONPOTUBIICHUS HEIMHEHHOTO Pe3ucTopa B paboueil Touke.

Kputepuu oniennBanus KoMreTeHIui (pe3yabTaToB):
— YPOBEHb OCBOEHHS 00yJaroluMcs MaTepuasa, MpelyCMOTPEHHOT0 Y4eOHOI mporpaMmoi;
— yMeHue 00y4arollerocs UCIroib30BaTh TEOPETUUECKUE 3HAHUS TIPU BHITIOJHEHUH 3a/laHUM U 3a/1a4;

- O6OCHOB8.HHOCTB, YETKOCTh, KPAaTKOCTh U3JIOXKCHUA OTBCTA.

11



OHI/IcaHI/Ie IIKaJIbI OICHWBAHUA .
90-100 6a/1710B CTaBUTCS, CCIIH:
— H3quHHLII>'I MaTepI/IaJ'I HU3JI0KCH IIOJIHO, OHpCIICHCHI/IH JAaHBbI BepHO;

— OTBCT MMOKA3bIBACT TIOHUMAHUEC MAaTCpUajia;

— 00y4aroMicss MOXKET 000CHOBATH CBOM CY>KICHUS, IPUMEHUTH 3HAHUA Ha MPAKTUKE, IPUBECTH

HGO6XO,Z[I/IMI>Ie IMPUMCEPBHI, HE TOJBKO 1O yqe6H1/11<y " KOHCIICKTY, HO U CaMOCTOATCIIbHO COCTaBJICHHBIC.

70-89 6ay10B CTAaBUTCS, €CIIN:
— U3YYCHHBIA MaTepHas U3JI0KEH JI0CTaTOYHO TOTHO;

— MpY OTBETE JOIYCKAIOTCS OLIMOKH, 3aMUHKH, KOTOPble 00yJarouiics B COCTOSHUU UCIIPABUTh
CaMOCTOSTENIBHO IIPU HABOJAILUX BOIPOCAX;

— o0ydJaromuiics 3aTpyIHSIETCs C OTBETaMU Ha 1-2 JOMOIHUTENBHBIX BOIPOCA.

60-69 6ay10B cTAaBUTCS, CCIIH:

— MaTepHall U3JI0KEeH HEMOHO, C HETOUHOCTSIMH B OINPEICIICHUN TOHITHIA WIH (POPMYITHPOBKE
ONPEICIICHUN;

— MaTepuall u3jlaraeTcs HerocClIeA0BaTeIIbHO;

—00y4JarOIINIICs HE MOXKET JI0CTAaTOYHO TIYOOKO M JI0Ka3aTesIbHO 000CHOBATH CBOM CYXACHUS U
MIPUBECTH CBOU MIPUMEPBHI;

—Ha 50% MOMOIHUTENHHBIX BOIIPOCOB JaHBI HEBEPHBIE OTBETHI.

0-59 6anJ10B CTAaBUTCS, CCIIH:

— IpY OTBETE OOHAPYKUBAETCA MOJHOE He3HAHKME U HEMOHUMaHUe U3y4yaeMOro MaTepuania;
— MarepHal u3araercs HeyBepeHHO, OeCIopsII0UHO;

— JIaHbI HEBEpPHBIE OTBETHI Ooiee ueM Ha 50% AOMOTHUTENBHBIX BOIPOCOB.

12



MUHHUCTEPCTBO HAYKHM U BBICHIEI'O OBPABOBAHUSI POCCUIICKOM OEJEPAIINN
OEJJEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
BBICIIETO [TPO®ECCUOHAJIBHOI'O OBPA3OBAHN A
«HanunoHanbHBIN UCCIEN0BATENBCKUMN SAepHbIN yHUBEpcUTeT « MDD
OOHMHCKNI MHCTUTYT ATOMHOM JHEPreTHKH —

(bmman (be;[epanbﬁoro roCyaapCTBCHHOI'0O aBTOHOMHOI'O 06pa3013aTem>Horo YUPCKACHUS BBICIICTO
npodeccnoHanbHOro 00pa3zoBanus «HalmoHaNbHBIN HCCIeaoBaTeIbCKUH aaepHbIi yHuBepcuTeT « MUDIN)

Hanpasiexue n002OMoBKIU: 12.03.01 «Ilpubopocmpoenuey

JHucyunauna OnekmpomexHuka

IIpumep
JloMalIHero pac4eTHoOro 3aJaHus

R1=1000M; R2=1200M; R3=1500M; R4=2000M;
R5=1800m; R6=1000M; R7=1300mMm; E1=10B;

E3=30B; E6=20B;E7=15B; — O

1.3amucarp cucremy ypaBHeHuii Kupxroda 2 3 4
2. OnpenenuTb TOKH, IPOTEKAIOIINE B BETBAX
METOJIOM KOHTYPHBIX TOKOB.
R[] [ R, (De,
3. Onpenenuth TOKH, IPOTEKAOLIUE B BETBIX '
METOJIOM Y3JIOBBIX ITOTEHIHAJIOB —
4.0npenenuTs TOK, NpoTeKaroui B peauctope R1, R,

METOIOM 3KBHBAJIEHTHOT'O T'€HEPATOpA.

Kputepuu u mkaJjia oneHuBaHHs

Onenka Kpurepun oneHkn
OtnnyHO -IIpaBunbHO, 6€3 OMIMOOK MPEACTABICHBI YPAaBHEHHS U AJITOPUTMBI TS
¢ 90 no 100 GayutoB BBITIOJTHEHUSI PACUETOB;
-HpOBeIleHLI pacquH nu HOHy‘IeHbI HpaBI/IHBHbIG YHUCJICHHBIC
pE3yIIbTaThI;

-AKKypaTHO U JOCTYIHO C IPUMEHEHUEM COBPEMEHHBIX CPE/ICTB
o(hopMIIEHBI PE3YNIBbTAThI PELICHNUS;

-Bo Bpems 3amuThl JaHbl HCUEPIBIBAIOIINE M 000CHOBAHHBIE OTBETHI
Ha BCE [IOCTABJICHHbIE BOIPOCHI; OTBETHI ObLIN YSTKUMH U KPATKUMHU, &
MBICJIM U3J1arajluch B JJIOTUYECKOH MOCIIE0BATEIILHOCTH

Xopo1o - [IpencraBineHsl He BCeraa pallMOHAIbHbIE YPABHEHHUS U AJITOPUTMBI

¢ 70 o 89 Gayu10B JUJIS1 BBITIOJTHEHUSI PACU€TOB;

- Hexotopsble pacueTsl IpOBEEHBI ¢ OLIMOKaMHU, IT0JIy4Y€HbI HE BCEra
MpaBUJILHBIC YUCIICHHBIE PE3YIIbTaThI;

-AKKypaTHO U IOCTYITHO O()OPMIIEHBI PE3YJIbTaThl PELICHHUS;

-Bo Bpemst 3amuThI 1aHBl HE BCET/Ia UCUEPITBIBAIOIINE U 000CHOBAHHBIC
OTBETHI HAa BCC ITOCTABJICHHBLIC BOIIPOCHI, OTBCTHI 6BIJII/I HC BCCrja

13



YCTKUMHU U KPATKUMHU, 4 MBICJIU U3JIaraJiuChb B JIOTUYECKOM
IoCaca0BaTCJIIbHOCTHU

VYIOBIETBOPUTEILHO
¢ 60 1069 6amIoB

- [IpencraBneHHble ypaBHEHUS U AITOPUTMBI 17151 BBITIOJIHEHHUS
pacdyeToB UMEIOT HETOYHOCTH U HE BCET/IA SIBJISIFOTCS PalliOHAIbHBIMU;
- PacueTsl mpoBeseHsI ¢ omMOKaMu, MOTY4YeHbI HE BCET/Ia MPaBUIIbHbIC
YUCJICHHBIC PE3YJbTAThI;

-He Bce pesynbraThl 0opMIIeHBI aKKYPaTHO U IOCTYITHO;

-Bo Bpemst 3a1uThl 1aHbl B OCHOBHOM MPABHIIBHBIE OTBETHI HA BCE
MOCTaBJICHHBIE BOIIPOCHI, HO 6€3 TOMIKHOU TITyOHHBI 1 000CHOBaHUS,
OTBETHI OBIIM HEYETKUMHU U O€3 JOIDKHOM JIOTHYECKOH
MOCJIEA0BATEIbHOCTH;

HeynosnersopurensHo
MmeHee 60 OaoB

- ypaBHCHI/ISI " aJITOPUTMBI JJIA BBIIIOJTHCHHA PpaACU€TOB UMCIOT FPY6I)IG
OLIMOKYU WIIK OTCYTCTBYIOT YaCTUYHO WIJIA MOTHOCTHIO;

- Pacuetsl npoBeseHb! ¢ rpyObIMU OLIMOKAMH UIIH OTCYTCTBYIOT;
-Pe3ynbratsl pemenus ohopmieHsl HeOpexkHO U 6e3 ydera
TpeOOBaHUM. ;

14



MUHHUCTEPCTBO HAYKHM U BBICHIEI'O OBPABOBAHUSI POCCUIICKOM OEJEPAIINN
OEJJEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
BBICIIETO [TPO®ECCUOHAJIBHOI'O OBPA3OBAHN A
«HanunoHanbHBIN UCCIEN0BATENBCKUMN SAepHbIN yHUBEpcUTeT « MDD
OOHMHCKNI MHCTUTYT ATOMHOM JHEPreTHKH —

(bmman (be;[epanbﬁoro roCyaapCTBCHHOI'0O aBTOHOMHOI'O 06pa3013aTem>Horo YUPCKACHUS BBICIICTO
npodeccnoHanbHOro 00pa3zoBanus «HalmoHaNbHBIN HCCIeaoBaTeIbCKUH aaepHbIi yHuBepcuTeT « MUDIN)

Hanpasiexue n002OMoBKIU: 12.03.01 «Ilpubopocmpoenuey

JHucyunauna OnekmpomexHuka

Ilpumep nadopamopnoii padomul

JIABOPATOPHAS PABOTA Nel

«JIAHEUHBIE JJIEKTPUUYECKHUE HENU IOCTOSAHHOI'O TOKA»

Leabp padoThi: MOTyYeHHUE HABBIKOB COOPKHU MPOCTHIX DJEKTPUUECKHX IEMNeil, u3MepeHus: TOKOB U
HanpsDKEHUH; JKCIIepUMEHTalbHasi TpoBepka 3akoHOB Owma, Kupxrodha u OCHOBHBIX CBOWCTB
JMHEWHBIX LIENEeH MOCTOSHHOIO TOKA.
KPATKME TEOPETUYECKHUE CBEJAEHUSA
1. DrnexTpudeckas memb — 3TO YCTPOHCTBO, COCTOAIIEE W3 MCTOYHWKOB W TOTPEOUTENEH 3IEKTPUIECKOi
SHEPTHUH, COCTUHEHHBIX IPOBOAHUKAMH. VICTOUHUKY U TOTPEOUTENH — STO AIIEMEHTHI SIEKTPUIECKO HeTH.
Cxema 3JIeKTPHIeCKON TSN — HAeaTN3UPOBaHHOE Tpadraeckoe N300paKeHHE IICKTPHICCKOHN TISTIH.
K nuHEHHBIM TeTsiM OTHOCATCS IeNH, Y KOTOPBIX 3JIEKTPUYECKOE COMPOTHBIIEHUE Ka)IOTO DJIEMEHTa HIIH
ydacTKa He 3aBUCHUT OT 3HAYCHWH M HaNpaBJICHWH TOKA W HANPSKEHUA. B IPOTHBHOM ciydae 1enb OTHOCHUTCS
K HenumHeHHBIM. Bombrammepnas xapakrepuctuka (BAX) muHEHHOTo 3JIeMEHTa — 3aBHCHMOCTH MEXIY
HanpsHKeHUEM, TPWIOKEHHBIM K DJIEMEHTY WM YYacTKy IelH, W MPOTEKAIOIIMM B HEM TOKOM — TpsiMast
nuHusl. JInHeHas 1enb COCTOUT TOJIBKO U3 JINHEUHBIX 3JIEMEHTOB.
OOmas 3ajmaya aHamM3a AEKTPUUYECKON IENH COCTOUT B TOM, YTO B M3BECTHON CXeMe IEeNH C 3aJaHHBIMHU
napamerpamu (BIC © CONMPOTHBIEHUSIMH) HEOOXOAMMO PACCUYMTAaTh TOKH, HANpPsDKEHHS M MOIIHOCTH Ha
OTACJIBHBIX yJacCTKaxX. Pemenue 3aa4Yu aHaJIn3a MOXET OBITH BBIIOJIHEHO C IIOMOIIBIO pa3HbIX METOA0B, HO
BCE OHM OCHOBaHKI Ha MpuMeHeHNH 3akoHa OMa u 3akoHOB Kupxroda.
3axkon Oma ompenemnseT CBA3b MEXAY TOKOM [, TIPOTEKAIONMM Ha YYacTKE IICTH, HANPSIKCHHEM Ha STOM
yuacTtke U U ero COnpoTHUBIECHUEM R:
I1=U/R,

Otkyna cnenytor dopmyiet U =RILR =U/ 1

[epeniii 3akoH Kupxroda mpuMeHseTcss K y3iaM aJiekTpudueckoi rienu. OH DIacuT: ajaredpandeckas cymma
TOKOB B Y3JI€ 3JIEKTPHUYECKOIl 1IeTT paBHa HYIIIO, T. €.

n
21 =0
k=1
b
rae [, — TOK k-1 BeTBH, IPUCOSINHEHHOW K IaHHOMY Y31y, 71 — YUCIIO BETBEH, MOJKITIOYEHHBIX K y3ITY.
Toxu, HaTpaBJIEHHBIE K Y311y, 3alIUCHIBAIOTCS CO 3HAKOM ILIIOC, HAIIPABICHHBIE OT y3J1a - CO 3HAKOM MHHYC.
Bropoii 3akon Kupxroda mpumensiercss K KOHTypaM dnekTpudeckoid nenu. OH GpopMynHupyeTcs: claeayonmuM

oOpazoM: anrebpandeckas cyMMa HalpsOKCHUH Ha CONPOTHBICHUSX KOHTypa paBHa alreOpanyecKoil cymme
OJIC B 3TOM KOHTYpE:

ZUk = ZEk
k=1 k=1 s
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rae U, — HampspKkeHne Ha k -OM CONpPOTHBIEHHM KOHTYpa; E;, — k-1 DJIC, BXoadmas B JaHHBIA KOHTYDP; M —
yrcno JJ]C B KOHType; n — YUCIIO0 COMPOTUBIEHUN B KOHTYpE.

Hanpsoxenns u OJIC 3ammchIBalOTCST CO 3HAKOM IUTIOC, €CIM MX HAalpaBICHUs COBMAJAlOT C BHIOpAaHHBIM
HampasiieHHEM 00X0a KOHTYpa, CO 3HAKOM MUHYC B IIPOTHBHOM Cllydae.

AHanu3 HEpa3BETBJIECHHBIX, MNPOCTBIX ILENed M Leneil ¢ OJHUM HCTOUYHUKOM DJIEKTPOIHEPTMH YacTo
BBIMONTHAIOT C MOMOIIbI0 3akoHa Oma u 3akoHOB Kupxroda. Ilpum 3ToM He mpuOeraroT K COCTaBICHHUIO H
PELIEHUIO0 CUCTEM COBMECTHBIX YpaBHEHHI, a OTAEIbHBIE YYACTKH, a 3aTEM U BCA LIEIMb 3aMEHSIIOTCSI OJHUM
3JIEMEHTOM C JKBUBAJICHTHBIM COIPOTHUBJICHHMEM. Takas 3ameHa OyneT SKBHUBAJICHTHOH, €CIM TOKH H
HampsDKEHUs He MpeoOpa3oBaHHOM yacTW IelM He U3MeHATcs. B pesymbrare mpeoOpasoBaHMs CTPYKTypa
LENH U €€ pacueT ynporaroTcs. PaccMorpuM yarie Bcero BCTpeyaromuecs npeoopa3oBaHusl.

Ilpu nocnedosamenvnom coeouneHuu X OIHOMY U3 BBIBOJOB IPEIBIAYIIETO IEMEHTA IPUCOSANHSIETCS OUH
13 BBIBOJOB IOCJEAYIOIIET0 TaK YTO IOCIE BCEX COCOUHEHHUM MOTy4aeTcsl y4acTOK C JBYMSI BBIBOAAMH

(puc.1).

:—- I :—-

O s = = = =

Puc.1. [IpeobpazoBanre mMOCIEIOBATEIHLHOM ETTH

IIpu mocnenoBaTreabHOM COEJUHEHUM BO BCEX 3JIEMEHTAaX MPOTEKAET OJWH U TOT K€ TOK, HalpsKEHHE Ha
3KUMax (BXOJIE) MEeTH PaBHO CyMME HaPsDKEHUH Ha OTACIBHBIX DJIEMEHTAX.

U= iUk = ika =1iRk = IR,
k=1 k=1 k=1

CHCI[OBaTeJIBHO, rmocjaeaoBareiibHad LEIb 3aMCHACTCA PE3UCTOPOM C COIIPOTHBICHUEM R3a paBHBIM CyMME
BCEX COHpOTI/IBJIeHI/Iﬁ MOCICA0BATCIIbHO COCIMHEHHBIX PE3UCTOPOB.

HOCHC}IOBaTeHBHaSI PE3UCTUBHAA LECIb — 3TO ACJIUTECIb HAPAXKCHHNA, ITIOCKOJIBKY HAIIPSXKCHUC HA 3JICMCHTC k
MOXKHO 3a11ucarb B BUJC:

Uy =RJ=(R,/R)U=KU
HAIIPsKCHUS Ha pE3UCTOPax IMpsAMO INPONMOPHHUOHAIIBHBI UX COIIPOTUBIICHUAM

U:U,:..:.U, =R :R,:..:R

n
K,=U,/U=R, /R, <1 .

u npencrapisieT co0oit ko punmenT rmepenaqn (IeIeHNs ) HaPSHKCHHUS.
MomHOCTE, TOTpebsIeMast TOCIeI0BATEILHOM IETThI0

P= ipk = iszz :IiUk =1U
k=1 k=1 k=1

b

OTKyJa:

B:P:...P=R:R,:..:R
n ", MOIIHOCTHU NPHUEMHHUKOB IPSIMO IPONOPLHHUOHAIBHBI UX COIPOTHUBICHHUAIM.

Ilpu napannenvnom coedounenuu BCE dIEMEHTHI IPUCOSANHAIOTCA K OJHOW Mape y3JI0B, IPU 3TOM KO BCEM
AJIEMEHTaM MPHUIIOKEHO OJHO ¥ TO ke HanpspkeHue U (puc.2).
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=

Puc.2. IlpeoOpa3oBaHue mapanienbsHON enn

Ha ocnoBanuu nepBoro 3akoHa Kupxroda Brekaromuii (BXOZHOH) TOK paBeH CyMME TOKOB OTHEIBbHBIX

1=31,=YU/R =Y UG, =UYG, =UG,
3JICMCHTOB: k=1 k=1 k=1 k=1 .

G, =1/R G,=1/R,

3nech k — mpoBOAUMOCTH pe3ucTopa X,

CrnenoBarenbHO MapajUieNbHas LENb 3aMEHSETCs] Pe3UCTOPOM C IMPOBOAMMOCTBIO G, paBHOM cymMMe Bcex

— OJKBHUBAJICHTHAasd NPOBOAUMOCTDL LCIIN.

IIPOBOIUMOCTEH IapajlIeNIbHO COENNHEHHBIX PE3UCTOPOB.
[NapannensHble PE3UCTUBHBIC LIEMH SBISIOTCS NEIUTENSIMH TOKa. TOK, IPOTEKAIOIIUHA B pe3ucTope k, MOXKHO
3anucarb B BUJE:

I, =GU=(G,/G,)] =K I
b
K =1./1=G,/G, <1
rme !/ K L — k03¢ puIMeHT nepeaaun (JeneHus) TOKa.
T.e. npu mnapajiensHOM COCAMHEHHH TOKH, NMPOTEKAIOUIME B PE3UCTOpax, MPsIMO MPOHNOPLUOHAIBHBI HX
MIPOBOAMMOCTSIM MM 00PaTHO MPONOPLUUOHAIBHBI UX COMPOTUBICHUSIM

1:L,:..:1, =G :G,:...:G,=(1/R):(1/R)):...:(1/R))

MoutHoCTh, OTpebsieMas mapaieTbHON HETbI0

P= iPk = Zn:RkI,f = z":Ulk =Zn:U2Gk =UI
k=1 k=1 k=1 k=1

b

OTKyga:
B:P:..:P =G :G,:....G, =(1/R):(1/R)):...:(1/R))

, MOLITHOCTH IPUEMHHUKOB IPSIMO
MIPONIOPLMOHANBHBI X POBOIUMOCTSIM HJIM 0OpaTHO NPONOPIHOHATBEHBI HX COMPOTHBICHUSM.

B vacTHOM cnyuae, korga napajieIbHOE COeIMHEHHE 00pa3oBaHO IByMs pesuctopamu R1 u R2, nns pacyera
9KBUBAJIEHTHOIO COIPOTUBIICHUS yIOOHO UCIIOIB30BaTh COOTHOIIECHUE!

Ra = Rle /(Rl + Rz)

Cmewannoe coedunenue TPEICTaBIACT COOOH KOMOMHALMIO IIOCJIENOBATEIbHOIO U IApaJlIeNbHOTO
coeMHEHUH. DKBHBAJCHTHOE CONMPOTHBIICHUE ONMPEEIIAIOT MOCTENEHHO YIPOIIAs CXeMY U «CBOpadnBash ee,
YTO OBl MOJYYHUTH OJHO compoTuBieHre. [Ipu pacyere TOKOB B OTACIBHBIX BETBAX CXEMY «Pa3BOPauMBAIOT) B
oOpaTHOM mopsiike. MHOKECTBO MPUMEPOB MPUMEHEHHSI METOJIOB MPe0Opa30BaHMs ACCUBHBIX CXEM MOYKHO
HalTH B nuteparype [1-5].

Jnst aHanmu3a CIIOXKHBIX, Pa3BETBICHHBIX LeNeld U 0COOCHHO Lemneld ¢ HECKOJIbKUMHU MCTOYHHKAaMH HanOonee
4acTo MCIONB3YIOTCST MeTol Kupxroda, KOHTYpHBIX TOKOB, Y3JIOBBIX ITOTEHIHATIOB, SKBHBAJICHTHOTO
reneparopa. [logpoOHoe ommcaHue METOIOB MOXXKHO HAalTH B JMTEpaTrype. 31eCh B KauecTBE IMpuUMepa MbI
OTpaHMYUMCS IPUMEHEHHEM YKa3aHHBIX METOJOB K aHaJIHu3y LIENH Ha pHc. 3.
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Puc. 3

[To merony Kupxroda B menu, conepxaiiei macCHBHBIC JIEMEHTHl U UCTOYHUKH HANPSDKEHUH W UMEIONIeH 6
BETBEW, HEOOXOJMIMO OTIPEJIEITUTh CTOJIBKO TOKOB, CKOJIBKO BETBEH MMeeT 11emb. [Ipu 3ToM 10 iepBoMy 3aKOHY
Kupxroda crnemyer cocraButh (y - 1) ypaBHEHHe, Tie ¥y — YHCIO Y3JIOB B IIEMH, a OCTalbHbIe k = 6-()-1)
3ammcarh 1Mo BTopomy 3akoHy Kupxroda, BeIOpaB k He3aBUCHMBIX KOHTYPOB.

Hanpumep, anst cxembl Ha puc. 1, comepxamieid 5 BeTBeld U 3 y3na, HEOOXOIUMO COCTABUTH CHUCTEMY M3 5

ypaBHEHHUH, B TOM YHcJie HA OCHOBaHUM NepBOro 3akoHa Kupxroda — 2 ypaBHeHHs, HA OCHOBAaHHH BTOPOTO —
3:

1+ L-1,=0;
~L +L—-1s=0;
R - R, =-E\;

Ryl, +R,1,— Ryls = 0;
Ril, + Rl = Es.

IIpu pacdere 1o METOAY KOHTYPHBIX TOKOB IIPEAIONATralOT, YTO B Ka’KIOM HE3aBUCHMOM KOHTYpE TE€YET CBOH
KOHTYPHBIH TOK. YpPaBHEHUS COCTaBJIAIOT OTHOCHUTENIBHO KOHTYPHBIX TOKOB, a TOK Ka)KJIOH BETBU PaBEH
anreOpandecKoi cyMMe KOHTYPHBIX TOKOB, 3aMbIKAIOLIUXCS YEPE3 ITY BETBb.
Tak nns uenu, nzobpakeHHOH Ha puc.l, cucremMa ypaBHEHMH, COCTaBICHHAs 110 METOLY KOHTYPHBIX TOKOB,
MOKET OBITh 3aIllCaHa B CIEAYIOIEM BUJIE:

IRy +Ry) =1y, - Ry = I35 - 0= —E;

— IRy + 15, (Ry + Ry + R) = I3 - Rs = 0;

=1, -0—1y - Ry + I5(Ry + Ry) = E5.
ITo KOHTYpHBIM TOKAaM ONPENEIAIOTCS TOKH B BETBAX:

L=5hy h=hy L=03 1, =-Int Ly Is=-In+l1h;.

Mertoz, y3I0BBIX IIOTEHIUANIOB 3aKJIIOYAETCS B ONPEAEIECHHMHU IIOTEHIMAJIOB Y3JI0B OTHOCHTENILHO Y3714,

MOTEHIMaJl KOTOPOTo NMPUHUMAETCS paBHBIM HyJI0. Tak, s cxemsl puc. 1, cuctema ypaBHEHHH IO METOILY
Y3JIOBBIX OTEHIMATIOB OTHOCUTENBHO @, = (0 MOXKET OBITh 3alKcaHa CIACAYIOIIM 00pa3oM:
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LI IR P
q)" Rl R2 R4 ¢bR2 Rl

1 1
~ Pyt Py :
R2 R2 R3 RS R3 (1)

3Has MOTEeHIHAaJIbl Y3JI0B, ONIpeieIeHHbIe U3 ypaBHEeHUH (1), TOKM B BETBSIX OIpeaeauM o 3akoHy Oma:

— - -, +E
11 — (Pa E] . I (ph (pa . ] — q)b 3 ]4 — gDa ’ 15 (ph

Rl , ’ R2 ’ ’ R3 . R4 RS

b

OKCIIepUMEHTAIbHO TIOTEHIMAIBI y3JI0B OMPEAETSAIOTCS C TIOMOIIBI0 BOJIBTMETpPAa OTHOCHTEIBHO Y37a,
MOTEHLIMAJI KOTOPOTO IPUHSAT 3a HYJIEBOM.

MeTo PKBHBAJICHTHOTO TE€Heparopa (METOI XOJIOCTOTO XOJa W KOPOTKOTO 3aMBIKAHMSI) AT BO3MOXKHOCTH
YacTh CIIOKHOW 3JIEKTPUYECKOM WEMU C UCTOYHUKAMU SHEPrUU W JBYMS BbIJCIECHHBIMU BbIBOJAMHU, T.E.
AKTUBHBIN JBYXIOTIOCHUK, 3aMEHHUTH HSKBHBAJICHTHBHIM reHeparopoMm, JJIC KOTOpOro paBHA HAMPSIKCHHIO
XOJIOCTOrO XOZa Ha BBIBOAAX JBYXIIOJIIOCHUKA, 1 BHYTPEHHEE COMPOTUBIECHHUE — BBIXOJJHOMY COIPOTHUBIIEHUIO

JIBYXIIOJIIOCHHKA.
Tak, ecniu TpeOyeTcst ONpeAeuTh TOK [, B UICXOAHOH cxeMe (puc.l), To MOXKHO 3amucarb
I _ Ubaxx
* R +R
2 or ,
RR, + R.R,

Ry =Ry = ,
TP R4R, R +R,

_ E3R5 _ E1R4
" R,+R, R+R,

OnBITHBIM ITyTEM TOK /, MOXKET OBITh ONPEAETICH U3 IBYX OIBITOB:

1) OTIBITA XOJIOCTOTO XOa, KOTJa pa3pbhIBaeTCsl BETBb 'ag8" M C IOMOINBIO BOJIBTMETpPa H3MEPSETCS
HaMpsKeHUE X0J0CTOro xoaa Uy,,;

2) OTIbITa KOPOTKOTO 3aMBIKaHMs, KOT/Ia 3aKOPa4HBaETCsl COMPOTUBIEHNE R, U C TIOMOIIBIO aMIIepMeTpa
U3MEpPSIETCS B 3TOW BETBU TOK KOPOTKOT'O 3aMbIKAHUS [),.

[ _ Uhaxx Ulmxx _ R
PR +U,, /I L, "
TOFI[a: 2 + baxx/ 2K3 , Tme 2x3
IoaroroBka k padore
1. O3HaKOMHTBCS C ONIMCAHUEM JITAOOPATOPHOM paboTHI.
2. N3yunTe TEOpeTHYECKHE OCHOBBI [0 MarepuaiaM JEKIHA WIM IEPEYHI0 PEKOMEHIOBAHHOU

MpenoaaBaTeeM JUTEePaTyphl.

3. MN3yunTh omucaHuss M TEXHUYECKHE XapaKTePUCTHUKU MOAYJIEH CTeHAa, MPUMEHSEMBIX MpPHU
BBITIOJTHEHUH JTaHHOUW paboThl: «VcTouHuKM mUuTaHus», «Pe3nuctopbl/ AKTHBHAs Harpy3kay, «J{uomsl,
PE3UCTOPHI, KOHIIEHCATOPBIY, «VI3MepuTenbHbIe TPUOOPED, « MYITETUMETPEI.

4, B cootBeTcTBUU ¢ pabounm 3aaHUEM TTOJTOTOBUTH CXEMBI HCCIICyEMBIX IETICH 1 TaOIUIIBI IS
3alMCU U3MEPEHHUI.

PaGouee 3a1anue
1. Cobepure JNMHEHHYIO OJIGKTPHUUYECKYIO II€Th TIOCTOSHHOTO TOKa C IOCIEA0BaTEeIbHBIM

coeZlMHeHueM 371eMeHTOoB (puc. 4). B kauectBe pesucropoB R1, - R3 ucnonb3yiite pe3uctopsl Oioka
«Pe3ucropsl / AxkTuBHas Harpy3ka», B kauectBe ammepmerpa PAl wucnonb3yidTe OAMH U3
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amMIepBOJIBTMETPOB MoAyIsi «M3meputensubie npudope» B pexume DC, B kauecTBe BosnbT™MeTpa PV1
— BCTPOCHHBII BOJBTMETP MCTOYHMKA NUTaHMs E1. Pyuky perynupoBKHM HampsiKeHHs] HCTOYHMKA E1
YCTaHOBHUTE B HOJIb, TIOBEPHYB €€ NPOTHB YaCOBOM CTPENIKM 0 yIopa. BenuumHbl HOMMHAIBHBIX
COIIPOTHUBICHUN pe3ucTopoB R1 — R3 ycraHOBHUTE B COOTBETCTBUM HOMEpOM BapuaHta (tabi. 1). B
Ka4yecTBe BOJbTMETpa PV2 1uisi u3MEpeHUs HaNpsHDKEHUH Ha Pe3UCTopax MOATOTOBBTE M UCIOJB3YHTE
OJIMH U3 MYJIETUMETPOB. lIpencraBere cxemy Uit IPOBEPKH NIPEIIOIABATEIO.

uﬁ//

Puc. 4. Cxema nHEHHOMN 3IEKTPUUECKOM IIEMHU MTOCTOSHHOTO TOKA C MOCJIEI0BATEIbHBIM COETMHEHUEM
3JIEMEHTOB

Tabmnma. 1
Bapuast 1 2 3 4 5
R1, Om 75 100 150 200 100
R2, Om 200 75 100 75 150
300 200 200 150 75
R3, Om 75 100 150 200 150

2. Bxmrounre anekTponuTanue Moxayneit (nepeseaute B nonoxkeHue « BKJD» BeikitouaTenu nutaHus).
Hanpsokenune MCTOYHMKA MUTAHUS YCTAHOBUTE paBHBIM 5B, B mporecce AainbHeHIIe paboTsl pyUuKy
PEeryJupoBKH HalpsKEHUS! HE TPOraTh U HE MEHTh HAIIPSDKEHNUE UCTOUHMKA MUTaHus. M3mepbTe TOK B
LIENH, BEJIMYMHY HANPSOKCHUS HAa BXOAE LENMHU M HampshkeHusl Ha pesucropax R1 — R3. Pesynbrarhl
u3MepeHuil 3aHecute B Tabn.2. M3MeHUTEe BeNIMYMHY CONPOTUBIEHUS R2 W CHOBa NPOBEIUTE
aHAJIOTMUYHBIE U3MEpEHUS. BBIKIIIOUMTE AIEKTPONUTAHUE.

3. Tlo pesynabrataM H3MEpPEHHI BBIYMCIUTE CONPOTHUBIEHUE Kaxkaoro morpeodurens (R1, R2, R3),
oOmiee (9KBUBAJICHTHOE) CONPOTUBIICHHUE R, 1enH, K03 UIMeHTh! nepeaadn (AeaeHus) HanpsyKeHUs
JUI KaXXIOr0 W3 PE3MCTOPOB, MOIIHOCTH, MOTpeOisieMble KaXIbIM W3 PE3UCTOPOB U BCEH LIEMBIO.
PaccuuTaiite TeopeTueckoe 3Ha4EHUs, R, IPU UCIIONB3yEeMBIX B paboTte conpoTuBieHusx R1, R2, R3.
Pesynbrarbl BeIuMCIIeHUH 3aHecuTe B Ta01.2.

Hcnons3ys pe3yapTarsl U3BMEPEHUN U PaCUE€TOB MOJATBEPAUTE OCHOBHBIE CBOMCTBA MTOCIIEN0BATEIBHOTO
COEIVHEHUs, OOBACHUTE H3MEHEHHE peXHMa paboThl LENM U OTHACNIBHBIX IMOTpeOuTeNel Ipu
M3MEHEHHUHU BEJIMYMHBI CONPOTUBIIEHUS OTHOTO U3 pe3ucTopoB. ChopMyTupyiTe BIBOJIBI.

Tabmyna 2
H3mepeno Brruucieno
Hanps- | Tok B Hampsxenne Ha | CompoTusineHne KBUBATCHTHOE Koadpdunuent | Momnocts, Bt
Kenue | menu pesucropax, B moTpeOuTeNe, COMPOTHBIICHHE METH, Bl IIEpEaYn
Ha Om R, .Om (nenenns)
HaIpsHKEHUs
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BXOJIE
Henu

Ul U2 | U3 R | R2 | R3 Ky |PL PP
2

Ky
o K
UB I, MA 1 1o
cXeme Ul
I/I3MepeHI/I${M

4 Cobepure Lenb ¢ napajuleIbHBIM COEIMHEHUEM Pe3UcTopoB (puc. 5). B kauecTBe amnepmeTpoB PA1
— PA4 wucnonb3yiiTe ammepBOIBTMETphl Moyt «M3mepurenbHbie npubope» B pexkume DC.
YcraHoBUTE B COOTBETCTBMM HOMEPOM BapuaHTa (Tali. 3) BeJIMYMHY HOMUHAJIBHOIO CONPOTHBIICHUS
pe3uctopoB. [IpeacraBsre cxeMy Ui IPOBEPKU MPENOABATEINIO.

()
[ —/

O @

Puc. 5. Cxema TUHEHHOHN 3IEKTPUYECKOH 1T TOCTOSHHOTO TOKa € MapajuieIbHbIM COSTUHEHNUEM JIEMEHTOB

Tabnuna 3
Bapuant 1 2 3 4 5
R1, Om 800 800 1000 1000 1200
R2, Om 800 1000 1200 1000 800
1000 800 800 1200 1000
R3, Om 12000 1200 1000 800 800

5. Bkirouute snextponutaHue. M3mepbTe HampsbkeHWE M TOKM B LENu. Pe3ynbrarel M3MepeHui
3aHecuTe B Ta0n. 4. VI3MeHUTE B COOTBETCTBHH C 33/IaHHBIM BapUaHTOM BEJIMYUHY CONPOTUBICHUS R2
1 CHOBA IIPOBEUTE U3MEPEHUS. BBIKIIIOUNTE 2NEKTPONUTAHHE.

6. [1o pe3ynbraraMm M3MEpPEHHI pacCUUTaTe MPOBOAMMOCTHU OTIENbHBIX BeTBell G 1, G2, G3 u Bce
nenu G,, CONpOTHBIEHUE BCel 1enu R, KOdPOUIUEHTHI Nepenaun (IeIeHns) ToKa IS KaXKI0ro u3
PE3UCTOPOB, MOIIHOCTH, TMOTpeONisieMble KaXKIbIM U3 PE3UCTOPOB M BCEHl Iembro. Paccuutaiite
TeopeTndeckue 3HaueHuss G,, R, TpU UCIONB3yeMbIX B pabote comporuBineHusix R1, R2, R3.
Pe3ynbrarel BeuncaeHU 3aHeCUTE B Ta01.4.

Hcnons3ys pe3ynbTaTsl U3BMEPEHUH W PACUETOB IMOATBEPAUTE OCHOBHBIE CBOMCTBA IMapajuIeIbHOTO
COCIMHEHUS, OOBSICHUTE BIMSHUE W3MEHEHMS BEIMYUHBI CONMPOTHBICHHS OIHOTO M3 PE3UCTOPOB HA
PEeXUM pabOTHI IETIH M OTAENBHBIX moTpeduteneit. ChopMyaupyiTe BHIBOIBI.

Tabmuna 4
M3mepeno Brruucneno
ul|l 7| |1 2|183|G|G|G|no KoaddurpenTst
B|lM|[M|M 1 |2 |3 | usmepeHus | mo cxeme nepeaaqn Momrocts, Bt
AlAlAlIm|C|C]|C |M (meneHus) Toka
AlM M |M
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Cm |OM | CMm | OM

7. CobepuTe 11e1b CO CMEIIaHHBIM COSTMHEHUEM pe3ucTopoB (puc. 6). B kadecTse pe3ucropos R1, R2,
R3 wucnonesyiite pe3uctopsl Onoka «Pe3ucropsl / AKTUBHas Harpyska», a B kauecTBe R4, RS —
pe3ucrtopbl Monyas «Jluoabl, pe3ucTOpbl, KOHIEHCATOPbI», BHIOpAaB UX CONPOTHUBIEHUS B
COOTBETCTBUM C 33aJaHHBIM BapuaHToM (Tabn. 5). B kadectBe amnepmerpoB PA1 — PA2 ucnionb3yiiTe
aMIIepBOJIETMETPBI Moyl «M3ameputenbHbie TPUOOPE B peskume DC. [ u3mMepeHus HanpsoKeHUH
Ha pE3UCTOpax MWCIONb3YHTE OAMH U3 MyIbTUMETpoB. IlpencraBere cxeMmy nIs NPOBEPKHU
IIPETIO/IaBATEINIO.

O
T ” O
:

Puc. 6. Cxema TUHEHHON 3MEKTPUUECKO 1IeTIH TOCTOSHHOTO TOKA CO CMEUIaHHBIM COSTUHEHUEM JIEMEHTOB

Tabnuua 5
Bapuant 1 2 3 4 5
R1, Om 100 150 200 150 200
R2, Om 100 200 300 100 150
R3, Om 150 100 150 100 200
R4, Om 100 200 100 200 200
RS, Om 100 100 200 200 100
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Puc.7 Puc.8

8. Britounte aieKTponuTaHue. BpINONHUTE N3MEpEHMUS:

a) HalpsDKEHUS Ha BXOJIE 1IETIH;

0) HanpsDKEHUM Ha BCEX pPe3UCTOPaX;

B) TokoB /1 u 12, mpotekaronmx B pesucropax R1 u R2 (Tok /3 onpenennte KOCBEHHBIM CIIOCOOOM I10
JTaHHBIM HaNpsHKEHUS Ha pe3uctopax R4 umm RS).

Pesynbrarel 3anecute B Ta0i1. 6. BBIKIIOUNTE 37€KTPONUTAHHE.

9. IIpoBeauTe ONBIT KOPOTKOTO 3aMBIKAHUS, COEIUHUB IIPOBOJHUKOM BBIBO/IBI pe3ucropa R2 (puc.7).
BxnrounTe anekrponuTaHue. BpINONHUTE M3MEPEHHs TOKA KOPOTKOIO 3aMbIKaHUS /K3, pe3yJbTaThl
3aHecHTe B Ta0J.6. BBIKIIOUNTE 371EKTPONUTAHHE.

10. ITpoBenuTe OMBIT XOJIOCTOTO X0Aa. J{JIsi 7TOr0 aMIepBOIBTMETP, U3MEPSIOIIHNMA TOK /2 UCTIONB3yHTE
B KauecTBe BOJbTMETpa (PV3), BBINOIHUB JUIsI 3TOTO HEOOXOAMMBIC HACTPONKH W TIEPEKITFOUCHHS
(puc.8). BxitounTe snekTponuTaHue. BuIMoaHHMTE U3MEpeHHE HAMPSDKEHHMsS XO0JlocToro xoaa Uxx
Pesynbrarel 3aHecuTe B Ta0I. 6. BEIKITIOUNTE SJEKTPOMTUTAHUE MOYIICH.
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Tabmuma 6

Usmepeno

U, B Ul,B U2,B U3, B U4,B Us,B 11, MA 2, MA 3, MA Ixs, Uxx, B

MA

11. BeiuncinTe 3KBUBAJICHTHOE CONMPOTUBIICHHUE LENH R MO PE3ysibTaTaM U3MEPEHHUN U CXeMeE IIEIH.
CpaBHHTE MOJTy4YEHHBIE Pe3ybTaThl, CHOPMYIUPYITE BEIBOBI.

12. 3anummure ans wcciaenyeMoi nenu cucreMmy ypaBHeHuid Kupxroda. [IpoBepbTe mpaBMIBHOCTD
3akoHOB Kupxroda, nonp3ysce pe3yabraraMyi U3MEpPEHHH.

13. [Tonp3ysich METOJIOM KOHTYPHBIX TOKOB, PACCUUTANTE TOKU, MPOTEKAIOIINE B PE3UCTOPaX.

14. [Tonb3ysich METOIOM Y3JTI0OBBIX MMOTEHIIMATIOB, PACCUUTANTE MOTEHIIMAIBI Y3JI0B CXEMBI.

15. CpaBHute mnosydyeHHble B 1.13 u 1.14 pe3ynbprarel pacueToB ¢ pe3ynbraTaMH M3MEPEHUH,
chOopMyITUpYyITE BBIBOJIBL.

16. Paccunraiite TOK [, METOAOM HKBUBAJICHTHOTO T€HEparopa HCHOJb3ys CXeMy LEenu |
napaMeTphbl €€ JIEMEHTOB.

17. Onpenenure s2neMeHTl E; M R, TOro >k€ SKBUBAJIEHTHOIO TIE€HEparopa IO JaHHBIM

n3Mepenuil. CpaBHUTE NOJy4YeHHbIE pe3ynbraThl. Hapucyiite cxeMy 3KBHUBaJ€HTHOIO T€HEPATop C
Harpy3kou, ChOpMyITHUpPyHTE BBIBOJIBI.

18. Ilo pesynpratam HM3MEpEHUN BBIYMCIATE MOIIHOCTH KaKJOTO M3 PE3UCTOPOB M BCEH LIETH.
[IpoBepbTe BhIMONHEHNE OajlaHCa MOIIHOCTEN B HCCIeIyeMO ey, C(OPMYIUPYHTE BBIBOJIBL.

KonTpoJbHbIE BONIPOCHI

1. Kakme onexktpuyeckue 1enu (YCTpOWCTBA) TIOCTOSIHHOTO TOKa C  OIpENelICHHBIMU
(yHKIIMOHATBHBIMU HAa3HAYCHUSIMU BaM n3BecTHBI?

2. Kakas snexTpuueckast Lielb Ha3bIBACTCs JIMHEHHON?

3. JlaiiTe onpeneneHue BETBH, y3J1a, KOHTYPA AIEKTPUUECKON LIETIH.

4. B dem otimune nuctounuka 3/]C oT uCToUHHUKA TOKa?

5. HazoBuTe mapameTpbl pealbHOTO U HAeaIbHOro UcToyHUKOB JJC M TOka, Hapucyite ux
BHEIIIHUE XapaKTEPUCTHUKH.

6. Kak nepelitn ot cxemsl ¢ HCTOUHUKOM JJIC K 3KBUBAJICHTHOM CXEM€ C HCTOYHUKOM TOKa?

7. Kakwue pexxuMbl pabOThI AJIEKTPUUSCKUX 1erieil BaMm n3BecTHbI?

8. Cdopmynupyiite 06001IeHHbIN 3ak0H OMa | 3alUIIUTE €T0 I y4acTKa e , COIePKaIlero
ncrounuk JJIC.

9. Cdopmynupyiite nepBblii 1 BTOpoil 3akoHbl Kupxroda.

10. ChopmynupyiiTe MOPSAIOK pacuera ey ¢ UCIoJIb30BaHUEM 3aKkoHOB Kupxroda.

11. ChopmynupyiiTe MOPsIIOK pacyera ILENd METOIOM KOHTYPHBIX TOKOB, METOAOM Y3JIOBBIX
NOTEHIMAJIOB U METO/IOM 3KBUBAJIEHTHOI'O F€HepaTopa.

12. Kakumu cBoiicTBaMu 001a4aeT MOCIEA0BATEILHOE COCTMHEHHIE PE3UCTOPOB?

13. Kakumu cBoiicTBaMu 00J1a1aeT MapauieIbHOE COSAMHEHUE PE3UCTOPOB?

14. Kak paccuuthiBatoTcsi KOd(h(GUIMEHTHl Tepeaadyd TOoKa U HampsHKeHWsT B CXeMaxX ¢
pesuctopamu? KakoB CMBICH 3TUX BETUYHUH?

15. Kak paccumThiBaeTCsl SKBHBAJEHTHOE COMPOTHBICHHE IIEMH MPU CMEIMIAHHOM COCIWHECHHUH
pe3ucTopoB?

16. Kak paccunThIBaeTCsi MOIIHOCTD LIETIH TOCTOSIHHOTO TOKa?

24



JIMCT COITTACOBAHUA ®OHAA OHEHOYHBIX CPEACTB

[Iporpamma paccMOTpeHa Ha 3aCeTaHUU PykoBonuTens oOpazoBaTebHOM MPOTPaMMBbI
otnenenus ADduT 12.03.01 IIpubopocTpocHue
(mpotokon Ne oT «___ » 20 1)

« » 20 o __I1LA .benoycos

Havanpauk otnenennsa SIOuT

« » 20 T H.C. Camoxun

25




