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O0JacTh NpUMEHEeHus!

®onn oneHouHBIX cpeacTB (POC) — saBusgeTcs 00sA3aTEIbHBIM MPUIIOKEHUEM K paboueid mpo-
rpaMmec JHUCHUILINHBI <<3HCKTpOT€XHI/IKa)) u 06CCHe‘II/IBa€T IMPOBECPKY OCBOCHUA IUIAHUPYCMBIX PC-
3yJIbTATOB OOy4YeHHs (KOMIIETEHIIMA ¥ WX HMHIMKATOPOB) MOCPEICTBOM MEPONPHUSITHH TEKyIIeH WU
HpOMe)KYTO‘-IHOf/'I arTecraluuu 1o ANCHUIIIINHEC.

Lesn u 3agaun poHIA OLIEHOYHBIX CPEICTB

Llenbto ®oOH/IA OLICHOYHBIX CPEICTB SIBIISIETCS YCTAHOBJICHUE COOTBETCTBHUS YPOBHS MOJIOTOB-
KM 00yJaromuxcs TpeOoBaHHUIM (heaepaibHOTO TOCYAAPCTBEHHOT0 00pa30BaTEIbHOTO CTaHIaPTa.

JI1st JOCTYOKEHUS TOCTaBICHHOM 1enn DOHIOM OLIEHOYHBIX CPECTB IO TUCHUIUTAHE «JIeK-
TPOTEXHHUKA» PEIIAIOTCS CICAYIOIIUE 3aJauH:

— KOHTPOJIb U YIPaBIICHHE MPOIECCOM MPHOOPETEHHsI 00YUArOIIUMHKCS 3HAHUH, YMCHUI U Ha-
BBIKOB IIPETyCMOTPEHHBIX B pAMKaX JaHHOW JUCIUIUINHBI;

— KOHTPOJIb M OLICHKA CTEIICHH OCBOCHHS KOMIICTEHIMI MPETyCMOTPEHHBIX B pPaMKax JIaHHON
JMCUUILTHHBL;

— obecrieyeHNe COOTBETCTBHS PE3yJIbTAaTOB OOydYeHHUs 3amadaM Oyaymiel npodeccHOHaIbHON
AESATEIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAJAMIMOHHBIX W BHEIPCHHE MHHOBAIIMOHHBIX METOIOB
o0y4eHHs B 00pa3oBaTEIbHBIN MPOLIECC B paMKax JaHHOW JWCIUILINHEL.



11. IlepevyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHsI MO TUCHMILUIMHE, COOTHECEHHBIX C MJIAHM-
pyeMbIMH pe3yJibTaTaMHi 0CBOEHHSI 00pa30BaTe/IbHOI MPOrpaMMBbl

1.1. Ilepeuenv nnanupyemvix pe3yibmamos o0yueHus no OUCUUNIUHE, COOMHECEHHBIX C NJIAHU-
Pyemvimu pe3yibmamamu 0C60€HUA 00pa308ameabHOll nPoOZPamMmbl

B pesynbrare ocBoenus OOII cienpanuTeTa 00yJaromMics JOKEH OBIAJACTh CICIYIONUMU Pe3yJIb-
TaTaMH OOY4YEHUS 110 TUCIUTIINHE:

Konast HaumeHnoBanue KOMIETEHIIUN Kon 1 HaumeHnoBaHue

KOMIIETEHIIU I WHMKATOPa JOCTHKCHUS KOMIICTCHITUU

OIIK-1 Crioco0eH HMCIT0/Ib30BaTh 0a30BbIE 3-OI1K-1 3Hate 6a30BbIE 3aKOHBI
3HAHUS €CTECTBCHHOHAYYHBIX €CTECTBCHHOHAYYHBIX JUCIUIUINH;
JUCIMILIMH B IPO(ECCHOHAIBHOM OCHOBHEBIE MaTEMATHYECKHE 3aKOHBL,
JCATEILHOCTH, IPUMEHSTh METOIbI OCHOBHbIE (DU3NYCCKHUE SIBICHUS,
MaTeEMaTUYECKOro aHaIn3a U MIPOIIECCHI, 3aKOHBI U TPAHUIIBI UX
MOI[CHI/IpOBaHI/IH, TCOpCTI/I‘ICCKOI‘O nu HpI/IMCHI/IMOCTI/I; C}/HIHOCTI) OCHOBHBIX
9KCIEPUMEHTAITLHOTO HCCIICAOBAHHUS XAMHUYECKHX 3aKOHOB U SIBJICHHIL; METOIBI

MaTEMaTUIECKOTO MOJICTUPOBAHUS,
TEOPETUUYECKOTO U DKCIECPUMEHTAILHOTO
HCCIIETOBAHUS

V-OIIK-1 YMeTh BRISBIATH
€CTECTBCHHOHAYYHYIO CYIIHOCTh MPOOJIeM,
BO3HHUKAOIIUX B X0JIe MPo(hecCHOHaTHHON
JeATEIbHOCTH, IPUBJIEKATh AJIS UX
PEIICHUs COOTBETCTBYIOIIMIA (PU3UKO-
MaTeMaTUYECKUI anmapar

B-OIIK-1 Bmagets MaTeMaTHYCCKUM
anmnapaToM JJis pa3paboTKU MOJIEIICH
IIPOLIECCOB U SIBJICHUH, PEIICHUS
MIPaKTHUYECKUX 3a/1a4 MpodeccnoHaIbHON
JIeITETLHOCTH; HaBBIKAMHU HCITOJIE30BaHUS
OCHOBHBIX 00IIe(h)U3MUECKUX 3aKOHOB U
MIPUHITUTIOB

1.2. Dmanot popmuposanus komnemenyuii 6 npouecce oceoenus QOII cneyuanumema

KoMMoOHEHTHI KOMITETEHIUH, KaK MPaBmiIo, GOPMHUPYIOTCS MPU U3YUYEHUU HECKOJBKHUX MCIIHII-
JIMH, a TaK)k€ B HEMAJIOW CTENEHM B Mpollecce MpoxoxaeHus npaktuk, HUP u Bo Bpemst camocTosi-
TeJIbHOW paboThl oOyyvaronierocs. Beimonnenue u 3amurta BKP sBisitores Busom yueOHON nesiTenbHO-
CTH, KOTOPBII 3aBepiIaeT npoiecc GopMuUpoBaHUS KOMIIETEHIUH.

MecTo AMCHMILTUHBI U COOTBETCTBYIOMIMM dTanm (OpPMHUPOBAHUS KOMIIETEHIIMH B ILIETOCTHOM
mpolecce MOArOTOBKU MO 00pa30BaTEIbHON MpOrpaMMe MOXKHO ONPEENIHUTh 110 MaTpUlle KOMIIETEH-
1N, KoTopas npusoautcs B PI1 qucuuriuHe.

Otanbl GOopMUPOBAaHUS KOMIETEHIIUH B IPOLIECCE OCBOCHUS AUCIUTIIUHBIL:

- HAYAJIBHBII dTam — HA ATOM dTane GOPMUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIbHBIE OCHOBBI KOMIIE-
TEHLIMU, OCBAaUBAIOTCS OCHOBHBIE KaTeropuu, Gpopmupyrorcsi 0a3oBble ymMmeHUs. CTYAEHT BOCHPON3BO-
TUT TEPMUHBI, (PAKThI, METObI, TIOHATHUS, TPUHIIUIIBI U MPABUJIA; pelIaeT ydeOHble 3a/1auu 1Mo 00pas3-
y;

- OCHOBHOIi dTam — 3HaHWsI, YMEHUsI, HaBBIKU, o0ecrieunBaronue GopMUpPOBaHNE KOMIETCHIINH, 3HA-
YUTEJIBHO BO3PACTAIOT, HO €IlI€ HE JOCTUIal0T UTOTOBBIX 3HaueHMM. Ha 3ToM 3Tare cTyaeHT ocBanBa-
€T aHAJTIUTHYECKUE ACUCTBUS C MPEAMETHBIMU 3HAHUSAMU IO JUCLUUIUIMHE, CIOCOOEH CaMOCTOSATEIBHO
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pemaTh yueOHbIE 33/1a4H, BHOCSI KOPPEKTUBBI B aJITOPUTM JIEHCTBHIA, OCYIIECTBIISAS KOPPEKIIMIO B XOJ1€
paloThI, IEPEHOCUT 3HAHUS U YMEHUS HAa HOBBIE YCIIOBUSI;



- 3aBepLIAKLIUI dTall — HA 3TOM 3Tane CTYACHT JOCTUraeT UTOTOBBIX ITOKA3aTENeH MO 3asiBJIEHHOU
KOMITETEHIINH, TO €CTh OCBAMBAET BECh HEOOXOIUMBIN 00bEM 3HAHUM, OBJIAZICBAET BCEMH YMECHHUSIMU U
HaBBIKaMU B cdepe 3asBiieHHON kKommneTeHnr. OH CIocOOEH UCTOIh30BaTh ITU 3HAHUS, YMEHUS, Ha-
BBIKHM IIPU PEUICHUHU 3a/1a4 MOBBIIMICHHON CJI0XKHOCTH U B HECTAHAAPTHBIX YCIOBHUSIX.

Otanbl GOPMHUPOBAHMSI KOMIIETCHITUN B X0 OCBOSHUS AMCITUIUIMHBI OTPAXKAIOTCS B TEMaTHye-
ckoM 1ane (em.PTLJT).

1.2. CBsa3b Mexx1y popMupyeMbIMU KOMIIETEHIIUSAMH U (pOPpMaMH KOHTPOJISI MX OCBOEHHSA
1.3.

Ne Kontposmpyemsbie pa3- | Ungukarop gocrmkennsi komnerenuuu | Hanmenopanue oneHo4Horo
n/n Aenbl (TeMbl) TMCIUTI- CpeICTBa TeKyLeH U mpo-
JINHBI MEKYTOYHOM aTTecTAlMA

Tekymas arrecrauust

1. Jluneitapie anektpuue- | 3-OIIK-1; V-OIIK-1; B-OIIK-1; JloManiHue 3a1aHus
CKHE IIeTIH TIOCTOSTHHOTO KontponbHas padora
TOKa JlaGopaTopHbie pabOTHI

2. JIuHelHbIe dTIeKTprYe-
CKHE LICTIU [IEPEMEHHO-
r'0 TOKa

Tpexdazubie nenu

Mar»urtHsle 11enu

ITepexonHbie mpo1ECChHI

olul M~ w

Henunelinsle smexkpu-
YECKHE LIENH

7 DNeKTpUYeCKre Maliu-
HBI

IIpoMe:kyTOUHAS aTTEeCTALMS

3auer 3-0OI1K-1; YV-OIIK-1; B-OIIK-1; 3ayeTHbBI OMieT




2. Onucanue nokasarteJieil 1 KpUTEpHeB OLlEHMBAHNUS KOMIIETEHIIUH HA Pa3IUYHbIX 3Tanax ux GopMUPOBaHNS, ONMCAHNE IIKAJ OLleHUBAHUSA
KoneunbiMu pe3ynbTaTaMH OCBOEHUS MPOrPAMMBbI JUCIHUILIUHBL SBISIIOTCS C()OPMUPOBAHHBIE KOTHUTHUBHBIE JECKPUIITOPBI «3HATH», «YMEThbY,

«BJIAJIETH», PACIIUCAHHBIC IO OTACIbHBIM KOMIETEHIUSAM, KOTOpbIe puBeAeHbI B 1.1.1. dopmupoBaHue 3TUX JIECKPUNITOPOB MPOUCXOAUT B MPOILECCE

M3YYEHHUS TUCUUIUIMHEI 110 3TaraM B paMKax pa3IMyHOro BHUJIa YU€OHBIX 3aHATHI U CAMOCTOSATEIbHON PaOOTHI.
Brigensitores Tpu ypoBHS CQOPMUPOBAHHOCTH KOMIIETEHIIMI HA KayKJIOM ATare: HOPOTrOBBINA, IPOABUHYTHINA U BHICOKHUH.

YpoBHHU Conep:xaresibHOE OcHOBHbBIE IPU3HAKH Bbl/IeJIeHUs] YPOBHS BPC, ECTS/IIatub6anabHas
ONKCAaHUE YPOBHA % ocBoe- | HIKAJIa 1J15 OLEeHKH
HHA JK3aMeHa/3avyerTa
Beicokuii TBopueckas nesTeinb- Brrouaem nusicecmosiyuii ypoeens.
Bce 6uowi komnemenyuti HOCTb CryneHT AeMOHCTpUpYeT cBOOOAHOE 00IajaHue
cpopmuposanvl Ha bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTD UX B He- A/
VPO8HE 8 COOMBEMCMEUU C CTaHJApPTHBIX CUTYaLUsAX: I0KAa3bIBAET YMEHUE Ca- 90-100 Ornnano/
yensamu u 3a0a4amu OUCYun- MOCTOSITEIbHO IPUHUMATh pelIeHNE, peliaTh Ipo- 3auTeHo
JIUHDBL 65eMy/3azjauy TEOPETUYECKOr0 MIIN MPUKIIAJHOTO
XapakTepa Ha OCHOBE U3YUYEHHBIX METOJI0B, IIpHe-
MOB, TEXHOJOT Uit
IIpoaBUHYTHIN [Tpumenenne 3HaHU U | Brarouaem nudicecmoawuii ypogeHs.

Bce 6uowr komnemenyuii yMeHuii B Oosee - | CTyIeHT MOKET JOKa3aTh BIIaJleHHE KOMIICTEHIIHS- B/
cghopmuposansl Ha NPOOBUHY- | POKHX KOHTEKCTaX | MHU: IEMOHCTPUPYET CIIOCOOHOCTh COOMPATh, CUCTE- 85-89 OueHb X0poIo/
mom ypoene 6 coomeemcmeuu | yaeOHoi u  mpodec- | MaTU3UPOBATh, AaHATU3UPOBATH X TPAMOTHO UCIIOJIb- 3auTeHo
C Yenamu u 3a0a4amu OUcCyun- | CHOHAJIBHON JeATesb- | 30BaTh MHPOPMAIUIO U3 CAMOCTOATEIBHO Hal1eH-

JIUHbL HOCTH, HEXEJIM 10 00- | HBIX TEOPETUUYECKUX HCTOYHUKOB U WILTIOCTPUPOBATh
pasity, OoubIneit joyeii | UIMU TEOPETUUECKHE TOI0KEHHS WM 0OOCHOBBIBATh C/
CaMOCTOSITEILHOCTH M | HPAKTUKY TPUMEHCHUS. 70-84 Xoporuo/
WHUIINATUBBI 3auTeHo
Iloporossiii PenponyktuBHas nesd- | CTyIeHT IEMOHCTPUPYET BIAJCHUE KOMIIETCHIUSAMU 65-69 D/Y nosnerBoputenbHO/
Bce 6uovr komnemenyuii TEJIbHOCTh B CTaHJIAPTHBIX CUTYAI[UsAX: M3JIaraeT B Mpejaesax 3a- 3auTeHo
cpopmuposanvl Ha NOPO20BOM Jlad Kypca TEOPETUUYECKU U NMPAKTUYECKH KOHTPOJIU-
ypoene pyeMBbIii MaTepHal. 60-64 E/ [MocpencTBeHHO
/3auTeHo
Huske noporosoro OTcyTcTBHE TPU3HAKOB OPOTOBOTO YPOBHS: KOMIIETEHIIMH HE COPMHUPOBAHBI. 0-59 HeynosnerBoputenbHo/
CTyneHT He B COCTOSIHUU NMPOJEMOHCTPUPOBATh 00J1alaHe KOMIIETEHIIUSAMU B Hezauteno

CTAaHAAPTHBIX CUTYyallUAX.




OneHuBaHue pe3yabTaToOB 00YUEHUsI CTYACHTOB 0 AUCIMILIMHE OCYIIECTBISETCS MO perjiaMeH-
TY TEKYILIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaIiH.

Kpurepun oueHuBaHus KOMIETEHIIMN Ha KaXIOM 3Tare U3Y4YEHUs NTUCLUMIUIMHBI ISl KaXKI0Tro
BHJIa OLIGHOYHOTO cpencTBa U npuBoAsaTcs B . 4 ®OC. UtoroBelii ypoBeHb CHOPMUPOBAHHOCTH KOM-
MeTEHIMH P U3yYEeHUH JUCIHUILTMHBI oripeaenseTcs no tabdmuie. [lpu stom crienyer nmoHumMaTh, 4To
TpaHulla MEXIy YPOBHSMH JUIsi KOHKPETHBIX PE3YIhTaTOB OCBOCHHUS 00pa30BaTEIIbLHON MPOTpamMMbl

MOXCT CMCIIATHCA.

YpoBenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouyHas aTTecTalusd
KOMIIeTeHIIUH
BbICOKH I BbICOKMI
BBICOKHM nPOOBUHYMbLLL 6bICOKUU
BbICOKULL npPOOBUHYMbLIL
nopo2cosylii 6bICOKUU
BbICOKULL nopo2oswiii
MIPOJIBUHYTHII NPOABHHYTBIH NPOABUHYTHI
NPOOBUHYMbLLL nopo20o8blli
nopo2oswiii NPOOBUHYMbLLL
IIOPOrOBBIN NOPOrOBbIN IOPOTrOBbIN
NOPOroBbIN HH:Ke II0POroBoro
HUXKE TOPOTOBOTO
HH2Ke II0OPOroBOro -

3. MeToauyeckne MaTepualibl, onpeaesiomue Npoueaypbl OLeHUBAHUA 3HAHU, YMeHH i, Ha-
BBIKOB HJIM ONBITA /IeSITEILHOCTH, XapAKTEPU3YIOIIMX 3TaNbl (JOPMHUPOBAHUSA KOMIIETEHIU .

— MHroroBas arrectauus 1o AUCLUIUIMHE SIBJSETCS MHTETPAJbHBIM IOKa3aTeleM KadecTBa
TEOPETHYECKMX M MPAKTUYECKUX 3HAHUN W HABBIKOB OOYYAIOMIMXCS IO AWCUUIUIMHE U
CKJIaJIIBACTCSI U3 OLIEHOK, TIOJYYEHHBIX B XOZI€ TEKYIIEeH U MPOMEKYTOYHOH aTTeCTaIUH.

— Texkymas arrecranusi B ceMecTpe MPOBOAMUTCS C LENbI0 00ecleueHusi CBOEBPEMEHHON 00-
pPaTHOM CBSI3M, U KOPPEKIHH OOYyYeHUs, aKTHBU3ALMU CAMOCTOSTEIHLHOH paboThl 00y-
YarOIINUXCS.

— TIpomexxyTouHas arrectanus MpeaHa3HAYEHA Ui OOBEKTHBHOTO TIOJATBEPXKICHHS U OIIe-
HUBAHMS IOCTUTHYTBIX PE3yJIbTATOB 00YUYEHUS MOCIIE 3aBEPILIEHUS U3YUEeHUS TUCIIUITIIMHBI.

— Tekymas arrecTanus oCylIecTBISETCS 1Ba Pa3a B CEMECTP:

o koHTposbHas Touka Ne 1 (KT Ne 1) — BbicTaBisieTcsi B 3JIEKTPOHHYIO BEJOMOCTb He
no3aHee 8 Henmenu ydueOHOro ceMmectpa. BritouaeT B ceOsi OLIEHKY MEpOINpPHUSATHIMA
TEKYILEro KOHTPOJIS ayJUTOPHOH M caMOCTOSATENbHON paboThl 00y4aromerocs mo
paszzaenam/TemMaM yueOHOH AUCHUIUIMHEL ¢ 1 o 8 Hexemmto yueGHOro cemecTpa.

o koHTposbHas Touka Ne 2 (KT Ne 2) — BoicTaBisieTcs B 3JIEKTPOHHYIO BEIOMOCTh HE
no3aHee 16 Henenn yyeOHOro cemectpa. Brirouaer B ceOsi OLEHKY MEpONpPUSTUN
TEKYIIEro KOHTPOJISI ayJUTOPHOU M CaMOCTOSITENIbHON paboThl 00ydaromerocs mo
pasznenaM/TeMaM ydeOHOW TUCIUIUIMHEI ¢ 9 1o 16 Hemeno yueOHOTro ceMecTpa.

Pe3ynbrathl Tekymei 1 MpoOMEXyTOYHOW aTTECTAIlMU TOABOSATCS MO HIKaJe OATbHO-PEUTHUHTOBOM
CHUCTEMBI.

JTan peiiTHHroBoii cucTeMbl / Henens Bana
OuenovHoe cpeacTBo Y p— Maxcimyn
Texkymas arTecramus 1-16 36 60
KonTpoabHasi Touka Ne 1 7-8 18 30
Koumponvnas paboma 18 30
KountpoJsbHas Touka Ne 2 15-16 18 30




Koumponvnas paboma 18 30
IIpomexyTouyHas aTTeCcTAUA - 24 40
3ayer -

3auemmuviii Ounem - 24 40
UTOI'O no gpucuuiivae 60 100

* MUHHMAaJIbHOE KOJMYECTBO OAJIJIOB 32 OIEHOYHOE CPEJICTBO — ATO KOJIUYECTBO OAIIIOB, HAOpaHHOE
00y4aroImuMcsi, TP KOTOPOM OIIGHOYHOE CPEJICTBO 3aCUMTHIBACTCS, B NMMPOTUBHOM cllydae oOydaro-
MHﬁCH AOJDKCH JIMKBUAUPOBATL ITOABHUBLIYHOCA AKAACMHUYCCKYIO 3aJ0JDKCHHOCTH I10 TeKyuIeﬁ 1501048
MIPOMEKYTOYHOM aTTecTanuu. MUHUMAaIbHOE KOJMYECTBO OaIOB 32 TEKYIIYIO aTTECTallHio, B T.U.
OTJIETIbHOE OIIEHOYHOE CPEACTBO B €€ COCTaBE, U MPOMEXKYTOUHYIO aTTecTaluio coctasisier 60% ot
COOTBETCTBYIOIIMX MaKCHMAaJIbHBIX OAJIIOB.

CTyneHT cuuTaeTcsi aTTeCTOBAaHHBIM II0 Pa3zely, 3a4eTy WM 3K3aMeHy, eClI OH HaOpaj He MeHee
60% oT MakcuMasbHOTO Oaa, MPeayCMOTPEHHOTo paboueii mporpaMMon.

CTyseHT MOXeT ObITh aTTECTOBaH IO JAMCIUILIMHE, €CJIM OH aTTECTOBAH M0 KAXIOMY pa3Jely, 3aue-
Ty/3K3aMEHY U €r0 CyMMapHBIN 01 cocTaBisieT He MeHee 60.



4. TunoBbie KOHTPOJIbHBIE 32/IaHUS UJIH HHbIEe MaTepUaJbl, He00X0AMMbIe 1JI5l OLleHKU 3HAHUI,
YMeHH i, HABBIKOB

MHUHUCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHMAU POCCUMCKOW ®EJEPALIUH

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHVE
BBICILIEI'O OBPA3OBAHUA

«HanuoHanbHbIN HCClIeI0BATEIbCKUH sACPHBIN yHUBEpcUTET «MU DU

OOHMHCKMA MHCTUTYT AaTOMHOM 3JHEPreTUKH —
¢unman heneparbHOTO rOCyIapCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEIbHOTO YIPEXKICHHUS BBICIIETO
oOpa3zoBanns «HannoHaTBHBINA UCCIIEAOBATENBCKIN sepHBIN yHUBepcuTeT «MUDI»

OTtnenenue aaepHON PU3UKU U TEXHOIOTHIA

CnemuansHocts  14.03.01 SnepHas sHepreTuka M TeIUIoQU3NKA
O6pazoBaTeinbHas Drenmyamayus AmOMHbBIX dIeKMPULECKUX CIAHYULL

porpaMma

Hucrumimna DIIEKTPOTEXHUKA

N
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10.
11.

12.
13.
14.
15.
16.

17.

IIpumepbl BONIPOCOB K 3a4eTy

AKTHBHBIE U TACCUBHBIE 3JIEMEHTHI AJIEKTPUUECKUX LIETIEN IOCTOSTHHOTO ToKa. Cxema nenm.
CrnosxHas 37eKTpUUecKas Ielb: BETBH, y3Jbl, KOHTYpbI. [IpeoOpa3zoBaHue MacCCUBHBIX BETBEH MIpU
UX IIOCJIEJ0BATEIBbHOM, IAPAJUICILHOM U CMEIIAHHOM COCUHCHHH.

3akonbl Oma u Kupxroga, aHajin3 351eKTpruyecKoi LenH ¢ MOMOIIIbIo 3akoHOB Kupxroga.

Pacuer aniekTpudeckoi Henu MeT010M KOHTYPHBIX TOKOB.

Pacuer snekTprueckoi enu METOI0M y3JIOBBIX IIOTEHIIHAIIOB.

Pacyer anekTpudeckoi enu METOI0M SKBUBAJIEHTHOI'O F€HEpaTOpa.

Pacuer snexkTprueckoi enu MeTo0M HaJIOKECHMS.

PexuMbl paboThI ANIEKTPUYECKOH LIETIH.

CuHycongalbHbIE TOKU U HAIIPSDKEHUS, UX XapaKTepuCcTHKU. [IpencraBienne cHHyCOnJalIbHbIX
(GyHKIMN BEKTOpAaMH M KOMITJIEKCHBIMHU YHCIIaMHU.

AKTHBHOE COIIPOTUBJIEHUE, EMKOCTb U HHIYKTUBHOCTD B LIENIM CHHYCOHWJAIBHOTO TOKA.

[TonHas, akTUBHAS U peaKTUBHASI MOIIIHOCTb LIETIH CUHYCOMAaabHOro ToKa. Koadduuuent mor-
HOCTH.

3axonsl Oma u Kupxroda s nenu cuHycouaanbHOro Toka. CUMBOJIMYECKU METOJT pac-

4eTa Heneld CHHYCOMIaabHOTO TOKA.

Tpexdasnas uens. Bunbsl coennnenmii, MeTo bl pacyera, MOIHOCTb.

HenuneliHble 371eMEHTBI B 2JIEKTPUUECKUX LENAX MOCTOSHHOIO TOKAa M UX BOJIBTAMIIEPHBIE XapaK-
tepuctuku. Ctatnueckoe u quddepeHnranbHoe conpoTunieHune. O01mas xapakTepucTHKa OCHOB-
HBIX METOJIOB pacueTa HEJIMHEWHBIX LENEH.

I'paduueckue MeTOABI pacueTa MPOCTEUIINX HETMHEHHBIX [eNel MOCTOSHHOTO TOKA.
KycouHo-nuHeHas1 annpokcumanysi BOJIbTaMIIEPHBIX XapaKTEPUCTUK U CXEMBI 3aMELLEHUS HEJIN -
HEWHBIX COIIPOTUBIICHUM.

YcTpoiicTBO, MPUHLIKIT PaOOTHI U OCHOBHBIE TapaMeTphl TpaHChopMaTOopa.



Ounenka

Kpurtepun onenkn

OTIIMYHO

90-100

CryaeHT 10KeH:

- IPOJIEMOHCTPUPOBATH INTyOOKOE U IPOYHOE YCBOEHUE 3HAHUM MPO-
IPaMMHOTI'0 MaTepuaa;

- UCUCPIIBIBAIOLIC, ITOCIICAOBATCIIbHO, I'PAMOTHO M JIOTUYCCKU CTpOﬁHO
HU3JI0KHUTH TeOpeTI/I‘IeCKI/Iﬁ MaTcpHral;

- IpaBUWIBHO (GOPMYIUPOBATH ONPEACTICHUS;

- IPOJIEMOHCTPUPOBATh YMEHHUS CAMOCTOSITENIbHON pa0OThI € IUTEpa-
Typoi;

- YMETh CJIeNaTh BBIBOJIBI [T0 M3JIaraeMOMY MaTepuaiy.

Xopomo
70-89

CryaeHT 10KeH:

- IPOJIEMOHCTPHUPOBATH JIOCTATOYHO TTOJIHOE 3HAHUE MPOrPAMMHOTO
MarepHaia;

- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUYECKUX ITOHATHI;

AOCTAaTOYHO ITOCICAOBATCIIBHO, I'PAMOTHO U JIOTHYCCKU CTpOﬁHO usJja-
raTb MaTCpuall;

- HPOACMOHCTPUPOBATE YMEHUC OPUCHTUPOBATHCA B JIMTCPATYPC,

- YMETh cAcIaTb JOCTATOYHO 000CHOBaHHbBIE BBIBOJBI 110 U3JIaraCMOMYy
Marepuaity.

Y 10BIIETBOPUTENBHO
60-69

CryaeHT 10KeH:
- MPOJIEMOHCTPUPOBATH 00IIIee 3HAHUE N3Y4aeMOr0 MaTepHuaa;
- IOKa3aTh O0I1Iee BiIa/IEHUE MOHATUIHHBIM anmapaToM AUCIUILTUHBL

- YMETh CTPOUTH OTBET B COOTBETCTBUM CO CTPYKTYPOU HU3JIaraeMoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO TPOrpaMMOil yUeOHYI0 JIUTEepaTy-
py.

HeynosnerBopurensHo
59 u MeHbIIe

CTyaeHT 1eMOHCTPUPYET:

- HE3HAHWE 3HAYNTEIbHON YaCTH MPOTPaMMHOI0O MaTepuania;

- HE BJIaJICHUE MOHATUMHBIM anapaToM JUCHUIIINHBL,

- CYIIECTBEHHBIE OIUOKH MPHU U3I0KEHUH YUeOHOT0 MaTepuana;

- HEyMEHHUE CTPOUTh OTBET B COOTBETCTBHH CO CTPYKTYPOH HM3JIaraeMo-
r'O BOIIPOCa;

- HEyMEHHeE JIeIaTh BBIBOJIBI 110 U3JIaraeMOMY MaTepHaly.




MUHUCTEPCTBO HAYKHM M BBICIIETO OBPA3OBAHUS POCCHUWCKON ®EJIEPAINU
OEJIEPAJIBHOE 'OCY AAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHUNE
BBICILEI'O OBPA3OBAHUA

«HauunoHnanbHbIN HCCIIEI0BATENbCKAN A1epHbI yHUBEepcuTeT « MU D))
OOHMHCKHMI HHCTHTYT AaTOMHOM 3JHEPreTHKH —
¢bunman gpenepaabHOro rocy1apCTBEHHOIO aBTOHOMHOT'O 00pa30BaTEIbHOI0 YUPEXKICHUSI BBICILIETO
oOpazoBanus «HarroHanbHbIH Hcclie1oBaTeNbCKUi siAepHbIi yHUBepcuTeT «MU DI

OTtnenenue saaepHON (PU3UKU U TEXHOIOTUIA

ConemuansHocts  14.03.01 SnepHas sHepreTuka U TeIIohU3NKa

Oo6pazoBatenbHas
nporpamma Dxenyamayus amomMHuIX IeKMPUYECKUX CIMAHYUL
Jucrunnmna DIIEKTPOTEXHUKA

IIpumep 3axannii 1J KOHTPOJILHOM PadoThI

Tema Henuneiinble 1€y IOCTOSHHOTO TOKa

Bapuanr 1

3ananue 1. [locnenoBarenbHO COEIMHEHB! HETMHENHOE CONIPOTUBIIEHUE, BOJIbTAMIIEpHAsl XapaKTepu-

CTHKa KOTOPOIO 33JlaHa, U JuHelHoe conpotusieHrne R=200m. Omnpenenuts o01iee HanpsyKeHue,

IPUITOKCHHOC K LICIIH, €CJIN HAIIPSAXKCHHUC Ha JIMHEHHOM COIIPOTUBJICHHUHA PAaBHO 8B.

A
LA

0,8

0,6

v

3amanne2 OnpenenuTh TOK ¥ HANPsDKEHUE Ha HEJTMHEHHOM pesnctope R2, BombTamepHast
XapaKTepUCTHKA KOTOPOTO 3a/laHa Ha PUCYHKE.

A
R1 1A
1
| I |
5
T
C‘D R3 [] 4 |
R 3 /
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R1=40wMm, R3=60Mm, R4=30Mm, J=2A, E1=23B.

3ananue 3 [lonb3ysck pe3yapTaTamMu, MOJYYEHHBIMH B 33IaHUN2, ONPEENIUTh cTaTHueckoe u nudde-
PEHIMAIbHOE CONPOTUBIICHUS HETMHEWMHOTO pe3ucTopa B paboyeil Touke.

Kpurtepun onieHMBaHUs KOMIIETEHIIUH (PE3yJIbTaTOB):

— YPOBEHb OCBOCHUS 00YYaIOIIMMCS MaTepHaa, MPeayCMOTPEHHOIO YIeOHOM IPOrpaMMOi;

— YMEHHE 00y4aroIIerocst HCIoJIb30BaTh TCOPETHYSCKUE 3HAHUS TP BBHITTOJHEHUH 33JIaHUH | 337124,
— 000CHOBAaHHOCTD, YETKOCTh, KPATKOCTh M3JIOKCHHS OTBETA.

Ornurcanue MIKajbl OLEHUBAHUS:

90-100 6a110B CTaBUTCS, ECIIH:

— U3YYCHHBIH MaTepHajl U3JI0KEH IOJIHO, ONIPEICICHUS JIaHbI BEPHO;

— OTBET TMOKa3bIBaCT MOHMMAHNUE MATePHAIIA;

— o6yt1a}0u11/n710;1 MOJKET 000CHOBATL CBOU CYKACHUA, IPUMCHUTD 3HAHUS HaA IIPAKTHUKE, IIPUBECTHU HC-
O6XOI[I/IMBIe IIpUMEPLI, HC TOJILKO I10 y‘IC6HI/IKy 1 KOHCIICKTY, HO U CAMOCTOATCIIbHO COCTABJICHHBIC.

70-89 0aJ1710B CTaBUTCS, ECIIN:
— M3YYCHHBIH MaTepHall U3JI0KEH JOCTATOYHO MOJTHO;

— IIPpU OTBCTEC JOIMYCKAIOTCA OHII/I6KI/I, 3aMHWHKH, KOTOPLIC 06yqafomnﬁcs[ B COCTOAHHNHU UCIIPABUTH Ca-
MOCTOSATCIBHO IPHU HABOAAIIHUX BOIIPOCAX;

— 00yJaroNuiics 3aTPyAHSACTCS ¢ OTBETaMHU Ha 1-2 TOTIOTHUTENBHBIX BOIIPOCA.
60-69 6aJ1710B CTAaBUTCS, €CIIN:

— MaTepHall U3JI0KEH HEMOJHO, C HETOYHOCTSIMU B ONPE/ICICHUU OHATHI WK (POPMYIUPOBKE OIpe-
JICTICHNI;

— MaTcpural u3jiaractcsa HEIoCICA0BAaTCIbHO,

—06yqa}0u11/11710${ HEC MOXCT A0CTATOYHO I‘J'IY6OKO " J0Ka3aTCJIbHO 000CHOBATh CBOM CYKACHUA U IIpU-
BECTU CBOU IIPUMCPHI;

— Ha 50% nomoNMHUTEIHHBIX BOIIPOCOB JIaHBI HEBEPHBIE OTBETHI.

0-59 6ay10B CTaBUTCS, €CIIN:

— TIpU OTBETE OOHAPYKMUBAETCS MOJTHOE HE3HAHUE M HETTOHUMAaHNE U3y4aeMOoro MaTepuarna;
— MaTepHaJl u3JlaraeTcsi HEYBEpEeHHO, OE€CTIOPSI0YHO;

— JIaHBI HEBEPHBIC OTBETHI Oosiee ueM Ha 50% JOMOTHUTETHHBIX BOITPOCOB.
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MHUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSA POCCUNCKOMN ® EJJEPAIIMA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXXJIEHUE
BBICIHIEI'O [TPOGECCHUOHAJIBHOI'O ObPA30OBAHUA

«HanuoHanbHbIN HCClIeI0BATEIbCKUM sAEpHBIN yHUBEpcUTET «MU DU

OOHMHCKHMI HHCTHTYT AaTOMHOM 3JHEPreTHKH —

(bI/IJ'II/IaJ'I Q)CILGP&HBHOFO rocyaapCTBEHHOT'O aBTOHOMHOI'O O6paSOBaTCJ'II)HOFO YUpPCKACHUA BBICHICTO

npodeccuonanbHOro oopasoBanus «HannoHa bHbIN HCCIe0BATENbCKIM siAepHbIl yHHBEepcuTeT «MUDN»

CoemuansHocts  14.03.01 SnepHas dHepreTuka U Teruiohu3ruKa

Oo6pazoBarenbHas
nporpamma Dxenyamayus amomMHuIX IeKMPUYECKUX CIMAHYUL
Jucrunnmna DIIEKTPOTEXHUKA

Ipumep
JlomManiHero pac4eTHoro 3agaHus

R1=1000m; R2=1200M; R3=1500M; R4=2000Mm;

R5=1800m; R6=1000m; R7=1300mMm; E1=10B;
E3:308; EGZZOB;E7:15B;  — =) —1

1.3amucartb cucreMy ypaBHeHuit Kupxroda
2. OnpenenuTb TOKU, IPOTEKAIOIINE B BETBAX

METOIOM KOHTYPHBIX TOKOB. D D R J
3 BN
3. OnpenenuTh TOKU, MPOTEKAIOIINE B BETBAX 2
METOJIOM Y3JI0BBIX OTEHIIAIOB —
4. OnpenenuTh TOK, TpOTeKarouil B pesucrope R1, Rz

METOJIOM SKBUBAJIEHTHOTO T€HEpaTopa.

Kpurepuu u mkaJjia oneHuBaHHUs

Onenka

Kpurtepun onenkn

OTJIIMYHO
¢ 90 o 100 bayuioB

-IIpaBunbpHO, 6€3 OIMOOK MPeICTAaBICHbl YPaBHEHUS U aJlTOPUTMBI IS
BBIITOJIHEHUS PACUETOB;

-IIpoBenieHbI pacueTsl U MOJYyYEHBI IIPABUIbHBIE YUCIICHHBIE PE3YibTa-
TBI;

-AKKYpaTHO U IOCTYITHO C IPUMEHEHUEM COBPEMEHHBIX CPEJICTB
o(opMIIeHbI pe3yabTaThl pelIeHus;

-Bo Bpems 3ammThl JaHbl HCUEPIBIBAIOIINE U 0OOCHOBAHHBIE OTBETHI
Ha BCE MMOCTABJIEHHbIE BOMPOCHI; OTBETHI ObUIN YETKUMH U KPATKUMH, a
MBICJIM U3J1arajuch B JOTUYECKOH MOCIE0BATEILHOCTH

Xopomo
¢ 70 no 89 bamos

- IIpencraBiieHbl He BCera palliOHaJIbHbIE YPABHEHUS U aJITOPUTMBI
JUTSl BBITIOJIHEHHUS PacyeTOB;

- HexoTopble pacueTsl poBeaeHBI ¢ OIIMOKaMHU, TOJTY4YEHbI HE BCET/1a
[IPaBUJILHBIE YHCIICHHBIE PE3YIIbTaThl,

-AKKYpaTHO U AOCTYIHO O()OPMJIIEHBI PE3YyIbTaThl PELICHHUS;

-Bo BpeMs 3a1MThl AaHbl HE BCEra HCUepIbIBAIOLIEe 1 000CHOBaHHbIE

12



OTBEThI Ha BCC IMOCTABJICHHBIC BOIIPOCHI; OTBETEI ObUIH HE BCeraa 4€T-
KHMHU U KPATKHUMHU, a MBICJIA U3JIarajiuChb B JIOTUYECKOM IOociIe 0Ba-
TCIIBbHOCTH

Y 10BJICTBOPUTEIHHO
¢ 60 1069 daOB

- [IpencraBneHHble ypaBHEHHS U aJTOPUTMBI 7SI BBEIITOJHEHUS pacye-
TOB MMEIOT HETOYHOCTH U HE BCEr/a SBJISIIOTCS PAllHOHATIbHBIMU;

- Pacuers! mpoBeseHb! ¢ omrOKaMu, MOJIydeHbl HE BCET A MPaBUIIbHBIC
YHCIICHHBIE PE3YJIbTATHI;

-He Bce pe3ynbraTsl 0hOpMIIEHBI aKKYpaTHO U IOCTYITHO;

-Bo Bpems 3amuThl 1aHBl B OCHOBHOM ITPAaBUIIBHBIC OTBETHI HA BCE TIO-
CTaBJICHHBIE BOMPOCHI, HO 0€3 JOIKHOM TIIyOuHBI 1 00OCHOBaHMUS, OT-
BETHI ObUIM HEYETKUMHU U 0€3 TOJKHON JIOTMYECKOM MOCIeA0BaTEIbHO-
CTH;

HeynosnersopurensHo
MmeHee 60 OaioB

- ypaBHCHI/ISI " aJITOPUTMBI AJId BBIIIOJITHCHUA paC4C€TOB UMCIOT rpy6LIe
OIIMOKY WM OTCYTCTBYIOT YaCTUYHO MJIM HOJHOCTBIO;

- PacueTs! npoBeieHb!I € rpyObIMU OLIMOKaMU U OTCYTCTBYIOT;
-PesynbraThl pemenus odpopmieHsl HEOpeKHO U Oe3 yueTa TpeboBa-
HUI.;
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MHUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKOM ® EJEPAIIUM
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXXJIEHUE
BBICIHIEI'O [TPOGECCHUOHAJIBHOI'O ObPA30OBAHUA
«HanuoHanbHbIN HCClIeI0BATEIbCKUM sAEpHBIN yHUBEpcUTET «MU DU
OOHUHCKMI HHCTUTYT aTOMHOM YHEPTeTUKH —
¢uman penepanbHOro rocyAapcTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEXKACHUSI BBICLIETO
npodeccnonanbHOro oopasoBanus « HamoHanbHBINA HCCIIEAOBATEILCKHM siIepHBIN yHUBEpcuTeT «MUDN»

CoemuansHocts  14.03.01 SnepHas dHepreTuka U Teruiohu3ruKa

Oo6pazoBarenbHas
nporpamma Dxenyamayus amomMHuIX IeKMPUYECKUX CIMAHYUL
Jucrunnmna DIIEKTPOTEXHUKA

Ipumep navopamopnoii padomuwi

JJABOPATOPHASA PABOTA Nel

«IMHEMHBIE SJIEKTPUYECKHUE LENU IOCTOSIHHOI'O TOKA»

Leans pabdoThI: TOJy4YeHHE HABBIKOB COOPKH MPOCTHIX SJICKTPUUYCCKUX IIENed, HU3MEPEHHs TO-
KOB W HaIpsDKCHWI; OHKCIEpUMEHTalbHas mpoBepka 3akoHOB Owma, Kupxrodha u OCHOBHBIX
CBOMCTB JIMHEHHBIX LENEN MOCTOSSTHHOTO TOKA.
KPATKHE TEOPETUYECKHUE CBEJIEHUSA
1. DnekTpuueckas 1emb — 3TO YCTPOHCTBO, COCTOSIIIEEe U3 HCTOYHUKOB U TIOTpeOUTENeH 3JeKTPUUECKON dHEP-
T'HH, COCTMHEHHBIX MTPOBOJHUKAMU. VICTOYHUKH ¥ TIOTPEOUTENN — ATO 3JIEMEHTHI JJIEKTPUIECKOH ETH.
CxeMa 3JIeKTPHUYECKOH LIEeNH — UICIN3UPOBAHHOE IPaduuecKoe H300paskeHHE JIEKTPHUECKOM LIEIH.
K nuHefHbIM LensiM OTHOCSTCS LENH, Y KOTOPBIX 3JIEKTPUYECKOE COINPOTHBIICHUE KAKIOIO 3JIEMEHTa MU
ydacTKa He 3aBHCUT OT 3HaUCHHWH W HANpaBJICHUN TOKA U HAUPsDKEHUS. B mpoTUBHOM cilyyae Lenb OTHOCUTCS
K HelnwHeWHbIM. BompTamnepHas xapaktepuctuka (BAX) muHEWHOTo 3jeMeHTa — 3aBHCHMOCTB MEXIy Ha-
NPSDKEHUEM, TIPUWIOKEHHBIM K 3JIEMEHTY MJIM YyYacTKy LENH, U MPOTEKAIOLUIMM B HEM TOKOM — NpsiMast JIMHUAL.
JIuHeiiHas 1enb COCTOUT TOJIBKO U3 JIMHENHBIX JIEMEHTOB.
OOmias 3a/1a4a aHANIK3a IEKTPHYECKOHN e COCTOUT B TOM, YTO B M3BECTHON CXeMe IEeNH C 3aJaHHBIMH T1a-
pamerpamu (OJC u conmpoTHBIECHUAMH) HEOOXOIMMO PAacCUUTaTh TOKH, HAMPSKEHHUS M MOILHOCTH Ha OT-
JeNbHBIX yJacTKax. Pemienne 3agaun aHaam3a MOXeET ObITh BBIIIOJIHEHO C IIOMOIIBIO Pa3HbIX METOJIOB, HO BCE
OHHU OCHOBaHBI Ha IpUMEHEHNH 3akoHa OMa u 3akoHoB Kupxroda.
3akoH Oma onpezessieT CBI3b MEXIY TOKOM |, MpoTeKaromM Ha yJyacTKe LENH, HapsHKeHHEeM Ha 3TOM yda-
ctke U 1 ero conpoTuBiieHueM R:

I=U/R,
Ortkyna cienytot popmyast U =R, R=U/I.
[lepsoriii 3akon Kupxroda npumensiercs K y3nam 3aekTpuueckoi menu. OH riiacut: anreOpandeckas cymma
TOKOB B y3JI€ SJIEKTPUYECKOH LIeNH paBHa HYJIO, T. €.

>, =0,
k=1

rae lk— Tok K-if BeTBH, IPHUCOSTMHEHHOW K JaHHOMY Y311y, N — YHCJIO BETBEH, MOAKIIOUEHHBIX K Y3IIy.
Toxku, HanpaBJICHHBIE K y3I1y, 3alIMChIBAIOTCS CO 3HAKOM IUIIOC, HAPABJICHHBIE OT Y3JIa - CO 3HAKOM MUHYC.
Bropoii 3axon Kupxroda npumensiercst kK KOHTypaM sekTprdeckoi menu. OH GpopMynHupyercs: cleayonmm
oOpa3om: anrebpandeckas CyMMa HaAIPsHKEHUH Ha CONMPOTUBIICHUAX KOHTYpa paBHA anreOpandeckoi cymme
9/J1C B 3TOM KOHTYpE:
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2=

rae Uk — Hanpsbkenue Ha K -om compoTtuBiaenun Koutypa; Ex — K-s1 DJIC, BXoadIiias B JaHHBIA KOHTYp; M —
gucno D/]C B KOHType; N — 9UCI0 COIPOTUBICHUN B KOHTYE.

Hanpspkenus u DJ[C 3anmUCBIBAIOTCS CO 3HAKOM ITUTIOC, €CJIM WX HAIIPABIICHUS COBIIAJAIOT ¢ BHIOPAHHBIM Ha-
MpaBJICHUEM 00X0/1a KOHTYpa, CO 3HAKOM MUHYC B IIPOTHBHOM CITydae.

AHanu3 HEepa3BETBIICHHBIX, IPOCTHIX IENCH U LENei ¢ OJHUM UCTOYHUKOM 3JICKTPO3HEPTUU YACTO BBITOJIHS-
10T ¢ ToMo1Ibto 3akoHa OMa u 3akoHOB Kupxroda. [Ipu 3Tom He mpuberaroT K COCTaBICHHIO U PELICHUIO CHC-
TEM COBMECTHBIX YPaBHCHUH, a OTJCIIbHBIC YYaCTKH, & 3aTeM W BCS IICTIb 3aMCHSIOTCS OJHHM 3JICMEHTOM C
SKBHUBAJICHTHBIM COINPOTUBJICHUEM. Takas 3ameHa OyleT SKBUBAJICHTHOM, €CJIM TOKU W HANpPSHKSHUS HE Impe-
00pa30BaHHOI YacTH 1IeNu He U3MeHsATCs. B pe3ynbrare npeoOpa3oBaHus CTPYKTypa IEMU U €€ pacueT yrpo-
maroresi. PaccMoTpum vaiie Bcero BCTpevarouecs npeodpa3oBaHusl.

Ilpu nocnedosamenbHom coeduneruu K OJTHOMY U3 BBIBOJOB MPEIBIIYIIETO 3JIEMEHTA IPUCOCAHHSACTCS OJTHH
M3 BBIBOJIOB MOCIICAYIOIIETO TaK YTO MOCTIE BCEX COCANHEHUMN MOIy4aeTCsl YIACTOK C IBYMsI BEIBOJAMU
(puc.1).

| Rl R2 |
— e —p
—> —
Rn Rn-1
O e ———————
«— «—
Un Un-1

Puc.1. IlpeoOpa3oBanue nmocie0BaTeabHON ETn

HpI/I MOCJICAOBATCIIBHOM COCANHCHUUN BO BCCX 3JICMCHTAX NPOTCKACT OJUH U TOT K€ TOK, HAIIPSHPKCHUEC HA 3a-
KUMax (BXO,I[e) LMK PpaBHO CyMME HaprI)KeHI/Iﬁ Ha OTACJIBHBIX 3JICMCHTAaXx.

U=>Uc=Y Rd=1>Rc=IRs.
k=1 k=1 k=1

CJ'IC}Z[OBBTC.HBHO, nocjeaoBareiibHasa LCIb 3aMCHACTCA PE3UCTOPOM C COIIPOTHUBICHHUEM R3, PaBHBIM CyMME€
BCEX COHpOTI/IBHeHI/Iﬁ MoCJIEA0BATCIIbHO COCIMHECHHBIX PE3UCTOPOB.

HOCJ’IGI{OBaTCJ'IBHaH PE3UCTHUBHAA LCIIb — 3TO ACJIUTCIIb HAIPSIKCHUA, ITIOCKOJIBKY HAIIPSKCHUC HA 3JICMCHTC k
MOKHO 3aIlMcaThb B BUJIC:

Uc=Rkl1=(Rc/R3)U=KU,

HaIMpsHKCHUA Ha pE3UCTOPpaX MPsAMO HPOIIOPHUOHAIIBHBI UX COIIPOTUBIICHUAM

Ku=Uk /U = Rk /R» <1 npencrasnser co6oii ko3GPHUIMEHT nepeaaun (IeIeHns) HaPsKCHHS.
MoIHOCTB, HOTpebisgeMas IOCIE0BATEILHON HEMbIO

P=XR=XRI=1FY _w,

k=1 k=1 k=1
OTKyJ1a:

Pi:P2:...i:Ph=R1:R2:....Rn , MOIHOCTH IPHEMHHKOB MPSIMO TIPOTIOPIIMOHATBHBI KX COMPOTHBIICHHUSIM.

Ilpu napannenvnom coeduneHuu BCe SIEMEHTHI TPUCOCMHSIOTCS K OJTHOW Nape y3JI0B, IIPH 3TOM KO BCeM
3JIeMEHTaM IPHUIIOKEHO OJTHO U TO ke Hanpspkerue U (puc.2).
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— Go
Gl G2 Gk Gn

Puc.2. [IpeoOpazoBanre mapaieIbHON TSN

Ha ocnoBanuu IepBoOro SaKOHa KI/IpXFO(I)a BTCKaIOIIII/II/I (BXOI[HOI/I) TOK paB€H CyMME TOKOB OTACJIbHBIX 3JIC-

MEHTOB: | = Z Ik = ZU /Rk = ZUGK —UZGK =UG5 .

3neck Gk = 1/ Rk — mposomumocts pesuctopa k, Gy = 1/ Ry — skBuBaneHTHAs IPOBOAMMOCTD LETIH.
CrnieZ10BaTeNIbHO MApaUIebHas 1IEMb 3aMEHSETCS PE3UCTOPOM C MPOBOAMMOCTBIO Gs, paBHOM CymMe Beex
HPOBOJMMOCTEN MAPAIIENBHO COETUHEHHBIX PE3UCTOPOB.

I[TapaienbHble PE3UCTUBHBIE LIENU SBJIAIOTCS AEIUTENAMH TOKa. TOK, NpOTEKaronMii B pe3uctope K, MoxHO
3aIMCcaTh B BUJIE:

Ik=GkU = (Gk/G»)l =Kil
rae Kj = Ik /1 =Gk /Gy <1 — kospunmenT nepenaun (neneHus) Toxa.

T.e. mpu mapauieIbHOM COSAMHEHUH TOKH, IPOTEKAIOIINE B PE3UCTOPaX, MPSIMO MIPONOPLHUOHATIBHBI X HPO-
BOJUMOCTSIM WM 0OPaTHO MPONOPLUOHAIBHBI MX CONPOTUBICHUSIM

li:lo 5 In=G1:G2 i Gn=(1/R1): (1/R2):...: (1/Rn)

MotHOCTE, TOTpebIIsieMas NapayuIeTbHON IETbI0

n n n n

P=>P =>RI*?=>Ul =>U% =UI,
k K k k k

k=1 k=1 k=1 k=1

OTKyJa!
Pi:P2:.iPh=G1:G2:....Gh =(1/R1) : (/R2) :...: (1/ Rn) , MOIHOCTH IIPUEMHHUKOB TIPSMO HPOHOPLHO-

HAJIBHBI UX TIPOBOAMMOCTSIM HJTH OOpaTHO MPONOPIUOHAIBHBI UX COMPOTHBICHHUSIM.
B yactHOM citydae, Korja napauieibHOe COeIMHEHUE 00pa3oBaHo aByMst pesuctopamu R1 u R2, s pacuera
SKBHUBAJICHTHOTO CONPOTHBIIEHUS YI00HO UCTIOIB30BaTh COOTHOIIICHHE:

Rs>=RiR2/(R1 + R2)

Cmewannoe coedunenue TPeACTaBIACT COOOH KOMOMHALUIO ITOCIIEIOBATEILHOIO U MApaIeIbHOTO COeaU-
HEeHUIl. DKBUBAJICHTHOE CONPOTHBICHUE ONPEICISIOT IIOCTEIIEHHO YIPOIIasi CXeMY M «CBOPAa4YHMBas» €e, 4To
OBI MOJTY4YUTh OJIHO CONPOTUBIICHHE. [IpH pacyeTe TOKOB B OT/EIBHBIX BETBSIX CXEMY «pa3BOPaYMBAIOT» B 00-
paTtHOM mopsiake. MHOXECTBO MPUMEPOB NMPHUMEHEHHsT METOIOB MPEe0oOpa30BaHMs MMACCUBHBIX CXEM MOXKHO
HaiiTH B iutepatype [1-5].

JInst aHanmM3a CI0KHBIX, PAa3BETBJICHHBIX IENeil 1 0COOCHHO LieTeil ¢ HeCKOJIBKUMH MCTOYHHKaMH Haubosee
9acTO MCMONB3YITCc MeToa Kupxroga, KOHTYpHBIX TOKOB, Y3JIOBBIX HOTEHIHAIOB, SKBUBAJICHTHOTO T€HEpa-
Topa. [logpoOHOe omKcaHue METOJO0B MOXKHO HAaWTH B JIUTEpAType. 3/1eCh B KauecTBE MPHMEpa Mbl OTPaHH-
YUMCSI IPUMEHEHUEM YKa3aHHBIX METOJIOB K aHAIIM3Y LIENH Ha puc. 3.
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R1 R> Rs

“ @ e[ foe[ s

Puc. 3

[To merony Kupxroda B nenu, conepxaiieil macCUBHBIC 3JIEMEHTHI 1 HCTOYHUKU HANPSHKCHUH W UMEIOIIeH 6
BETBEH, HEOOXOJMMO ONPE/ICIUTh CTOJIBKO TOKOB, CKOJIBKO BETBEW MMeeT 1emb. [Ipu 3ToM 1Mo nepBomy 3aKoHy
Kupxroga cnenyet coctaButh (¥ - 1) ypaBHEHUE, TIe  — YUCIIO y3JIOB B LIENH, a ocTanbHbie K = 6-(y-1) 3anu-
cath 1o BropoMy 3akoHy Kupxroga, BeiOpaB K He3aBHCUMBIX KOHTYPOB.
Hanpumep, ans cxemsl Ha puc. 1, comepkaiueii 5 BerBed u 3 y3na, HEOOXOJMMO COCTaBHTh CUCTEMY H3 5
ypaBHEHHUH, B TOM YHCJIe Ha OCHOBaHMH MepBOro 3akoHa Kupxroda — 2 ypaBHEHUsI, HA OCHOBAHUU BTOPOTO —
3:

i+ la-14=0;

—l+3-15= 0;

Rili — Rals = -Ey;
Rol; +Rsls — Rsls = 0;
Rsls + Rsls = Ea.

[Ipu pacuere 1o MeTOLy KOHTYPHBIX TOKOB HPEAIIONAraoT, YTO B K&KJIOM HE3aBHCUMOM KOHTYpE TeUeT CBOM
KOHTYPHBIH TOK. YpaBHEHHUS! COCTABISIOT OTHOCHTEIBHO KOHTYPHBIX TOKOB, a TOK Ka)KIOH BETBU PaBEH all-
re0panveckoil CyMMe KOHTYPHBIX TOKOB, 3aMBIKAIOIINXCSl YEPE3 3TY BETBb.

Tax ans uenu, U300pakeHHOM Ha puc.l, cucTeMa ypaBHEHHUM, COCTaBJIEHHAs MO METOAY KOHTYPHBIX TOKOB,
MOJKET OBITh 3aMrcaHa B CIeIyIOIEeM BUIC:

l11(R1+ Ra) = l23 - Rg — l33 -0 = —Ey;
—111Ra+ 123(R2+ R4 + R5) — I33 - Rs = 0;
—111-0-123-Rs+ I33(R3+ Rs) = Ea.
1o KOHTYPHBEIM TOKAM ONPEIENSAOTCS TOKU B BETBSIX:
l1=lu; 12=l23; I3 =l33; la = -lua+ laz; Is =-l23 + ls3..
MeTo y3710BbIX HOTCHIMAIOB 3aK/II0UAETCS B ONPE/EICHUHN TIOTEHIUANIOB Y3JI0B OTHOCHTENILHO Y3114, IIOTEH -

[Maj KOTOPOTO MPUHUMAETCS PaBHBIM HyJI0. Tak, A1 cXeMbl puc. 1, cucTtemMa ypaBHEHUU MO METOIY Y3JI0-
BBIX IOTEHITHAJIOB OTHOCUTENILHO (¢ = 0 MOXKET OBITh 3amKcaHa CIEAYIOIUM 00pa3oM:

(1 1 1) 1 E
(Pa‘K_+_+_|)—(Pb_:_,
Rt Rz , R4 Rz Rt
1 (1 71 IR (1)
_(Pa—+(Pb| __ +R +R I=R-
R2 KRz 3 5) 3

3Hasi OTEHIIMAITBI Y3JI0B, ONpe/ieIeHHbIe U3 ypaBHeHHit (1), TOKU B BETBSIX OMpeaenM 1o 3akoHy Oma:

17



,
'R 2 R, : R, R, ° R

SKCHepHMeHTaHBHO MOTCHIHAJIBI Y3JIOB ONPCACIAOTCA C MMOMOIIBIO BOJIBTMETPA OTHOCUTCIILHO Yy3J1a, ITIOTCH-

quajl KOTOpOro MpyuHAT 3a HyﬂeBOfI.

MeTOI[ SKBUBAJICHTHOI'O I'€HEpaTopa (MCTOI[ XO0JIOCTOr0 x0/1a U KOPOTKOI'O 3aMLIKaHI/I$I) Ja€T BO3MOXHOCTH

YacTh CJIOXKHOM SHGKTpI/I'{eCKOfl Oernu ¢ UCTOUYHUKAMHU SHEPTHUU U ABYMS BBIJACJICHHBIMH BbIBOAaMH, T.C. aK-

THUBHBIA JABYXTIOIIOCHUK, 3aMEHUTH SKBUBAJIEHTHBIM TeHeparopoM, D/1C KoToporo paBHa HANPSHKEHUIO XOJO-

CTOro xXxoJaa Ha BBIBOJAX ABYXIIOJIOCHHUKA, U BHYTPECHHEC COIIPOTHUBJICHUE — BBIXOAHOMY COIIPOTHBJICHHIO

|:(Pa_E1-| :(Pb—(Pa; | :—(pb—i-Es_I :(pa;l :(pb,

ABYXIIOJIFOCHHUKA.
Tak, ecau Tpe6yeTCﬂ OIIPCACINUTh TOK 2B HCXOTHOM cXeMe (pI/IC. 1), TO MOKHO 3aIIMcaThb
| = Ubaxx ,
R2 + Ror

rme R =R _RiR4 R3Rs
or BXx R +R R +R’
1 35

4
EsRs EiR4

R;+Rs  Ri1+R4

ONBITHBIM ITyTEM TOK |2 MOKET OBITH OIIPEJICIICH U3 JIBYX OIIBITOB:

1)  ombITa X0JIOCTOTO XO/a, KOT/Ia Pa3phiBACTCS BETBb "@6" U C TIOMOIIBIO BOJIBTMETPA U3MEPSIETCS HATIPSI-
XKeHHe X0JI0CTOTr0 X0Aa Ubaxx;

baxx

2) OInbITa KOPOTKOT'O 3aMbIKaHHsA, KOI'Jia 3aKOpa4YruBaACTCsA CONPOTHUBIICHHUC R.u ¢ IMOMOMIBIO aMIICpMETpa
HU3MEPACTCA B 9TOI BETBU TOK KOPOTKOI'O 3aMbIKaHHs |2K3.
)
| = Ubaxx , e baxx - — R .
2 or
RZ + Ubaxx I/élcx I

2x3

IHoaroroBka k padore

1 O3HaKOMUTHCSI C OMTUCAHUEM JTA0OPATOPHOM PabOTHI.

2 N3yuuTh TEOpETUUECKHE OCHOBBI 0 MaTepUaiaM JIEKIUI WK NePEeYHI0 pEKOMEHI0BaHHOM TIpe-
MoJaBaTeJeM JINTEepaTyphbl.

3 N3yunTh onucaHusl U TEXHUYECKUE XapAKTEPUCTHUKUA MOAYJIEH CTeHAA, IPUMEHSEMBbIX IIPH BBI-
MOJTHEHUH JaHHOUW paboTel: «McTouHuKM nutanus», «Pe3uctopsl/ AKTUBHAS Harpyskay, «Jluonsl, pe-
3UCTOPBI, KOHJEHCATOPI», «3MepuTenbHbie TPUOOPHIY, «MYIbTUMETPHI.

4 B cooTtBercTBUU ¢ pabo4ynM 3a/1aHueM MOJATOTOBUTH CXEMBI UCCIIEYeMbIX LeTiel U TaOIuIIbl s
3aIMCH U3MEPECHUI.

Padouee 3aganue
1. Colepute NUHEHHYIO JJIEKTPUYECKYIO IENb I OCTOSHHOTO TOKa C TOCJeIoBa-

TENbHBIM COeTUHEHHEeM d3JeMeHTOB (puc. 4). B kauectBe pesuctropoB R1, - R3 ucnombsyiite pesu-
cTopbl O5oka «Pe3uctopel / AkTHBHas Harpyska», B kadectBe ammepmerpa PAl wmcmomnb3yiite
OTMH W3 aMIIepBOJIBTMETPOB Moxayist «M3mepurenbHbie mpubope» B pexmme DC, B kadecTBe
BosibTMeTpa PV1 — BcTpoeHHBIN BOJBTMETP UCTOYHUKA MUTaHUA E1. Pyuky perynmpoBKU HapsHKeHUS
ucToyHrka E1 ycTaHOBHTE B HOJIb, IOBEPHYB €€ MPOTUB YaCOBOM CTPENIKH 710 yropa. Bennunusl HoMu-
HaJbHBIX COMpOTUBIIEHUI pe3ncTopoB R1 — R3 ycraHOBHTE B COOTBETCTBMM HOMEPOM BapHaHTa
(tabn. 1). B xagectBe BombT™MeTpa PV2 1ist m3MepeHuss HamnpsHKeHHWH Ha Pe3UCTOpax MOATOTOBBTE
U UCIOJB3YHTE OAWH U3 MYJIbTUMETPOB. [IpeacraBpre cxemy JUisl IPOBEPKU IPENOAABATEIIIO.
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PAl

NN A A
\A) |//|—'|/

El PV1

J PVv2

Puc. 4. Cxema NUMHEWHOM 3JEKTPUYECKOW LIEMU MOCTOSHHOIO TOKA C IMOCJIEAOBATEIbHBIM COEIHUHE-
HUEM DJIEMEHTOB

Tab6muma.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. BxirounTe snekTponuTaHue Mopayned (mepesenute B nonoxeHue «BKJD» Beikmrowarenu mwm-
TaHus). HanpsokeHue McTOUYHMKAa NMUTAaHUS YCTaHOBUTE paBHbIM 5B, B mporecce nanpHeiie pa-
OOTBI PYUKY PETyJIMPOBKH HAIPSDKEHHSI HE TPOraTh M HE MEHATH HANPSDKCHHE MCTOYHHKA IMUTAHUS.
M3mepbTe TOK B 1IeNH, BEIMUYHUHY HANpsOKEHUs Ha BXOJIE LIEMIM M HANpsDKeHUs Ha pe3ucropax R1 —
R3. Pe3symbraThl u3MepeHuil 3aHecure B Tab6n.2. M3mMeHuTe BeNMUMHY conpoTuBieHus R2 wu
CHOBA MPOBEIUTE aHAJIOTHYHBIC U3MEPEHHsI. BBIKITIOUNTE 2JIEKTPOITUTAHNE.

3. Mo pesynpraTamM M3MepeHHWH BBIUMCINTE COMPOTHBIEHHE Kaxkaoro morpedutens ( R1, R2, R3),
of1iee (IKBUBAJIEHTHOE) cONMpoTuBiIeHUE R» nenu, koddduimenTsl nepeaayn (AeiaeHus) Hampske-
HUS JUIA KXJOTO M3 PE3UCTOPOB, MOIIHOCTH, MOTPEOIsieMble KaXIbIM U3 PE3UCTOPOB M BCEH Iie-
nblo. Paccunraiite TeopeTrueckoe 3HaYeHUs, R»> npu ucnonb3yeMbIx B paboTe compoTuBieHusx R1,
R2, R3. Pe3ynbpTaThl BEIYUCICHHUH 3aHECUTE B TaOIL.2.

Hcnonb3ys pe3ynbTaThl M3MEPEHHM M pacueToB NOATBEPAMTE OCHOBHBIE CBOWCTBA MOCIEA O-
BaTEJIbHOTO COEMHEHMs, OOBACHUTE M3MEHEHUE peKuMa paboThl e U OTAENbHBIX MOTpeOuTe-
JIel TIpu M3MEHEHWH BEJMYHMHBI COTMPOTUBIICHUS OTHOTO U3 pe3nucTopoB. ChopMynupyiTe BBIBOMIBI.

Tabmmma 2
H3mepeno Beruncneno
Koappuumentst
Hanps- - | Momnocts, Bt
serme nal \OKB | Hanpsxenwe na | CompornBierue OKBUBANICHTHOE COMPO- E:Efi?l:;r(gz_ - ’
enu = | TuBnenue nenu, Ry ,0M
sxoze | pesucropax, B norpeburesne, 1 3 KCHIS
LEenu Om
uB IMA (Ul [U2 [U3 |R1| R2 | R3 |mocxeme|mnousmepennsam |Kui|Kuz [Kus | PL| P2| P3| P

4 CoOepure Lenb ¢ MapauIeIbHBIM COCAMHEHUEM Pe3ucTopoB (puc. 5). B kauecTBe ammepMmeTpoB
PAl1 — PA4 ucnonb3yiiTe amMmepBOJbTMETPhl Moayis «M3mepurensHbie mpubops» B pexkume DC.
YcTaHOBUTE B COOTBETCTBHHM HOMEPOM BapuaHTa (Tadil. 3) BETMYMHY HOMHHAIIBHOTO COMPOTHB-
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JICHUsT pe3ucTopoB. IIpeacraBpTe CXemy Ul MPOBEPKH MPEIOAaBATEIO.
\A )
PA4

R1 R2 R3
El V PV1

PAl PA2 PA3

Puc. 5. Cxema nuHeWHOM SHGKTqueCKOﬁ e MOCTOAHHOI'O TOKa € MapaJliCJIbHbIM COCAMHCHUEM DJJICMCHTOB

Tabmmma 3
Bapuast 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. Bkimtounte anekrponutanue. M3Mepbre HanpsHkKeHUE U TOKU B Lienu. Pe3ynbTaThl n3MepeHuil 3ane-
cute B Ta0a. 4. M3MeHuTe B COOTBETCTBUM C 33JaHHBIM BapHaHTOM BEIMYMHY CONpPOTUBIEHUS R2 u
CHOBA IIPOBEIUTE U3MEPEHHUS. BBIKIIIOUNTE 3JIEKTPONUTAHUE.

6. Ilo pesynbraraM M3MEpPEHHI paccuMTalTe MPOBOAMMOCTH OTACNbHBIX BerBed Gl, G2, G3 u
Bceil e Go, comportuBienue Beeil nenu Ro, koadduumenTs! nepexayun (eneHus) Toka IS Kax-
JIOTO M3 PE3UCTOPOB, MOIIHOCTH, MOTPeOIIsieMble KaXXIbIM U3 PE3MCTOPOB W BCeH memblo. Paccum-
TaiiTe Teopernueckue 3HaueHus Go, Ry mpu mcnonp3yeMeix B pabote compotuBieHmsx R1, R2, R3.
Pe3ynbrathl BelunciaeHui 3aHecuTe B Tabi.4.

Hcnonws3yss pe3ynpTaTbl M3MEpPEHUN M PacyeTOB IMOJATBEPAUTE OCHOBHBIE CBOWMCTBA mapall-
JIENIBHOTO COEIMHEHUs, OOBSCHUTE BIMSHHE M3MEHEHMsI BEJIMYMHBI CONPOTHUBJIEHUS] OJHOTO W3 pe-
3MCTOPOB Ha PEXKUM pabOThI LIEMU U OTAENbHBIX noTpeduteneil. ChopMynupyite BBHIBOJIBL.

Tabnuna 4
N3mepeno Boruncneno
U, I (11 |12m[I13 |Gl |G2 [G3 |nommepeHusM Koadpunuents
B [MA[MA|A |MA|CM|CMm|CMm mocxeme nepenaqn (nerne- MormHOoCTB, BT
HHST) TOKa

Gs |[Rs |Gs |Rs [K; |Kiz [Kis Pl | P2 | P3 P

7. Cobepute 1IeNb CO CMEMIAHHBIM COCTUHEHUEM pe3ucTopoB (puc. 6). B kauecTBe pesucro-
poB R1, R2, R3 ucnonp3yiite pesnuctopsl O610ka «Pe3ucropel / AKTHBHAas Harpy3ka», a B KadecTBe
R4, R5 — pesuctopsl Moayns «J{Hoabl, pe3uCTOpbl, KOHIEHCATOPhI», BHIOPAB UX COMPOTUBIICHUS B
COOTBETCTBUM C 3aJaHHBIM BapHaHToM (Tabn. 5). B xauectBe ammepmerpoB PAl — PA2 ucnons-
3yiiTe amrepBoOJIbTMETPbl Moy «M3meputensHble npubope» B pexume DC. s usmepeHus Ha-
NpsDKEHUM Ha Pe3UCTOpax HCHOJB3YyHTE OAMH M3 MyIbTHMETpoB. IlpencraBbre cxemy st mpo-
BEPKHU MPEIo/1aBaTeiio.
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El

11

V> PV1

PAl

R3

Puc. 6. Cxema NHHEHHON SIEKTPHYECKON IENH IMTOCTOSIHHOTO TOKa CO

R1

b

;

R4

R5

CMCIIaHHBIM

PA2

COCOAUHCHNUEM JJICMCHTOB

Bapuast 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
R5, Om 100 100 200 200 100
a
R2
R4 R? R4
_—l— Ix3 l
R5 RS PV3
T PA2
' 6
Puc.7 Puc.8

8. BkitounTe 3jeKTponuTaHWe. BBINIOIHUTE M3MEpPEHHS:

a) HaNpsHDKCHUS Ha BXOJE IENH,
0) HampsDKeHUH Ha BCEX PE3UCTOpaX;
B) TokoB |1 u 12, mporekatomux B peauctopax R1 u R2 (Tok 13 onpenenute KOCBEHHBIM CIIOCOOOM
0 IaHHBIM HaNpsDKEeHHs Ha pesnucTopax R4 mmm RS).

Pesynbrathl 3aHecute B Ta0s. 6. BBIKITIOUNTE AIEKTPONUTAHUE.

Tabmuma 5

Uxx

9. IlpoBenuTe OMBIT KOPOTKOIO 3aMBIKaHUS, COEIMHUB IMPOBOJHMKOM BBIBOJBI pe3ucropa R2
(puc.7). Bxarouyute siekTponuTaHue. BolmomHuTe M3MepeHHs TOKa KOPOTKOTO 3aMbIKaHHs |K3,

PE3YJIbTAThl 3aHCCUTC B Ta011.6. BeIkTIounTE QJICKTPOIIUTAHUC.

10. IIpoBeauTe OmBIT XOJIOCTOrO Xoza. s 3TOro amMmepBOJIBTMETpP, U3MEpPSIOMUil ToK |2 ucmnosns-
3yiire B kadecTBe BosibTMeTpa (PV3), BBIMONHUB I 3TOr0 HEOOXOAMMBIE HACTPOMKU M IMEPEKIIIO-

yeHust (puc.8). BkiarounTe 3JIeKTpONUTaHUE.
xona Uxx Pesynbrarhl 3aHecute B Ta0d. 6. BRIKIIOUNTE AIEKTPONUTAHUE MOJYJICH.

BremonaunTe HU3MCEPCHUC HAIIPSXKCHUA XOJIOCTOI'O
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Tabmnuma 6

Usmepeno

UB Ul B uz,B U3, B U4,B

us,B

11, MA

12, MA

13, MA

Ix3, MA

Uxx, B

11. Beruncnure 3KBHBaJICHTHOE COIIPOTUBJICHUEC ILCIIN R> mo pe3yiibTaTaM I/I3MepeHHﬁ n CXEME

nenu. CpaBHUTE MOJIydYECHHBIE PE3YNbTaThl, CHOPMYIHUPYIHTE BBIBOBI.

12. amummre ans ucciaeayeMon memnu cucremy ypaBHeHui Kupxroda. [IpoBepbre mpaBUIBLHOCTH
3akoHOB Kupxroda, monb3ysch pe3ylibraTaMu U3MEPCHHIA.
13. Tlonb3ysick METOAOM KOHTYPHBIX TOKOB, PACCUUTANTE TOKH, MPOTEKAIOIINE B PE3UCTOPAX.

14. Ilonp3ysick METOAOM Y3JIOBBIX IOTEHIMAJIOB, PACCUNTANTE NOTEHLUANBI Y3JI0B CXEMBI.
15. CpaBHute nosyueHHsle B .13 u m.14 pe3ynpTaThl pacueTroB C pe3yJbTaTaMU

HUM, cOopMynUpyITE BHIBOBI.

usMepe-

16. Paccuuraiite TOK 2 METOAOM S5KBUBAJICHTHOTI'O I'€HEPATOPA UCIIOJIb3Yysd CXEMY LCIIN U ITapaMEeT-

PbI €€ 3JICMCHTOB.

17. Omnpenenure 3neMeHTHl £5 1 R3 TOro jke 3KBUBaJIEHTHOI'O I€HEPATOpa M0 JaHHBIM U3MEPEHUN.
CpaBHuTe mojy4deHHbIE pe3yiabTaThl. Hapucyiite cxemy SKBUBAJIEHTHOTO T'€HEpAaTop C Harpy3KoOw,

chopMynUpyHTE BHIBOJIBL.

18. TIlo pe3ynpTaraM HM3MEPEHUI BBIYMCIMTE MOIIHOCTH Ka)JIOTO W3 PE3WCTOPOB W BCEH Ie-

nu. [IpoBepbTe BBIMOJIHEHHE OallaHCca MOIIHOCTEH B HCCIEAyeMol 1enu, cQopMylnupyilTe BbI-

BOJBL.

KOHTpO.]'IbeIe BOIIPOCHI

1. Kakue snexkrpuueckue menu (yCTpoicTBa) NOCTOSHHOTO TOKA C ONPEACICHHBIMH (YHK-
LIMOHAIBbHBIMU Ha3HaueHUsIMU BaM u3BecTHbI?

2. Kakas snextpuueckas 1enb Ha3bIBa€TCs TMHEHHOMN?

3. JlaiiTe onpeaeneHue BETBY, y3J1a, KOHTYpa AIEKTPUUECKOMN LEITH.

4. B yem otnumune ucrounuka IJ[C oT ucTouHMKa TOKA?

S. HazoBuTe napamerpsl peaabHOro U UACAIbHOr0 UCTOYHUKOB DJIC 1 TOKa, HApuUCyHUTEe UX
BHEIIHHE XapaKTEPUCTUKHU.

6. Kak nepeiitu ot cxemsl ¢ uctoyHuKOM DJIC K SKBUBaJIECHTHOW CXEM€ C HCTOYHUKOM TOKa?

7. Kakue pexxumbl paboThI aekTpruyeckux neneit Bam n3Bectsl?

8. Chopmynupyiite 000011eHHBIN 3aKk0oH OMa U 3alIUIINTE €ro AJIs yJacTKa IeMH, Coep-
*arero uctouauk IJC.

9. Cdopmynupyiite nepBsiii U BTopoit 3akoHbl Kupxroda.

10. Chopmynupyiite nops 0K pacuera IIelH ¢ UCII0JIb30BaHueM 3akoHOB Kupxroda.

11. Chopmynupyiite NOpsSAOK pacyeTa e METOAOM KOHTYPHBIX TOKOB, METOZOM Y3JIOBBIX
MIOTEHIIMAJIOB ¥ METOJIOM SKBUBAJIEHTHOI'O I'€HEPATOPA.

12. Kakumu cBovicTBamMu 00J1a71a€T MOCIIE0BATEILHOE COCIMHEHHE PE3UCTOPOB?

13. Kakumu cBoticTBamMu 001a1aeT mapayieIbHOE COSTUHEHUE PE3UCTOPOB?

14. Kak paccuntsiBatoTcs K03(QQUIIMEHTHI Mepeiadl TOKa U HaNpsHKEHUS B CXeMax C pe3u-
cropamu? KakoB CMbICI 3TUX BETUYHMH?

15.  Kak paccuuTbIBaeTcs 5KBUBAJIEHTHOE COMPOTHBIICHHE LIEMH MTPU CMEILIAHHOM COEIMHEHUH
pe3uCTOpOB?

16. Kak paccunTeiBaeTcs MOIHOCTbD LIENH ITOCTOSHHOTO TOKa?
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