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1. HEJIM U 3AJAYU OCBOEHUSA JUCIUIIJIMHBI

[lenbro OCBOGHHS NUCLUIUIMHBI «DJIEKTPOTEXHUKA U 3JIEKTPOHHUKA» SBIIACTCA YCBOCHHE
CTYIEHTaMHM OCHOBHBIX IIOHSATUM, 3aKOHOB M METOJIOB JJIEKTPOTECXHUKH, OCHOBHBIX IPUHIUIIOB
NOCTPOCHHUS M (YHKIMOHMPOBAHUS SJIEKTPHUECKUX MAIIUH, CHCTEM 3JIEKTPOIPHUBO/A, OCHOB
3JIEKTPOHUKHU U IPUOOPETEHNE COOTBETCTBYIOUIMX MPAKTUUYECKUX HABBIKOB.

3ajayaMu M3ydeHHs AUCUUIUIMHBI ABISETCA NMPHOOpeTeHHe HEeOOXOAMMBIX 3HaHUM 00
OCHOBHBIX 33aKOHAaX, METOJaxX pacyera U (PU3MUECKUX IMpoIeccax, ¢ KOTOPBIMU HPUXOIAUTCS
BCTPEYaThCsl B TEOPUM DJIEKTPUYECKUX LIETEH ITOCTOSHHOIO M IEPEMEHHOIO TOKA, MAllWH U

TpaHCcGOPMATOPOB, B COBPEMEHHBIX YCTPOUCTBAX JIEKTPOHUKH.

2. MECTO JUCHOHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBLHON
IMPOI'PAMMBbI
HucuumnnuHa «OIEKTPOTEXHUKA U IJNEKTPOHMKa» OTHOCHTCA K JAUCHUILIMHAM
o0s3arensHOM yactu 61oka b1 «/luctumnunel (Moxynu)» yaeGHoro miuaHa, cornmacio @I'OC BO
JUist HanpasiieHus: noArotoBku 23.03.03 DkcrutyaTalus TpaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH

N KOMIIJICKCOB.



3. IEPEYEHb IIVTAHUPYEMbBIX PE3YJIIBTATOB OBYYEHHUA 110 UCIHUMIIVIMHE (MOIYJIIO),

C UHIUKATOPAMH JOCTHXXEHHUSI KOMIIETEHIIUIA

COOTHECEHHBIX

Koa m HauMeHOBaHHe KOMIIETEHIIMH

Ko u HauMeHOBaHHe HHAMKATOPA 10CTUKEHUS
komnerenuun (UJIK)

Ili1anupyemble pe3yjbTaThl 00yUeHUs

YK-1 CriocobeH oCcymecTBISITh TTOUCK,
KPUTHYECKUM aHAJIU3 U CUHTE3
nH(pOpMaIUU, TPUMEHSATH CHCTEMHBIN
MOJIXOJT TSl PEIICHUS TTOCTABICHHBIX
3a1a4

NYK- 1.1. Ananusupyer 3a1aqy, BblIEIsS €€
0a30BbIE COCTABIIAIOLIHE.

MNYK- 1.2. OcymiecTBiseT NOUCK, KPUTUIECKU
OLIEHUBAET, 00001aeT, CUCTEMATU3UPYET

U pamXupyeT uHpopMaIuio, TpedyemMyro s
peleHust TOCTAaBICHHOM 3ajauu.

MNYK- 1.3. PaccmarpuBaer u npejyiaract
panMoHalbHble BADUAHTHI PEILICHUsI TOCTABICHHOM
3aJ1a4M, UCIOJIb3YSl CUCTEMHBIN MOJXO0/,
KPUTHYECKH OLIEHUBAET UX JOCTOMHCTBA

1 HEJIOCTaTKHU.

OIIK-1. CnocobeH npUMeHSATh
€CTECTBCHHOHAYYHBIC U
OOIIENH)KCHEPHBIC 3HAHUS, METO,IbI
MaTeMaTHYECKOTO aHAIIN3a U
MOJIETTUPOBaHUS B TPO(HEeCCHOHATLHOM
JeSTEITbHOCTH

HNOIIK-1.4 O6nanaet copMUpOBaBIIUMCS
MHPOBO33PEHUEM B 00JIACTH IEKTPOTEXHUKH U
AJIEKTPOHUKH, IPUMEHSET 3HAHUS U3 00JIaCTH
ANEKTPOTEXHUKH U DJIEKTPOHHUKH B MPOPECCHOHATBHON
JeSITeIbHOCTH

OIIK-3. Crioco6eH B cepe cBoei
po¢eCCUOHATBHOU IeATETbHOCTH
MIPOBOJIUTH U3MEPCHUS U HAOIIOICHHS,
00pabaThIBaTh U MPEJICTABISTh
IKCIIEPUMEHTAIbHBIC JTaHHBIC

U pe3yJbTaThl HCIBITAHUI

MOIIK-3.1 Vcnone3yeT COBpEMEHHbIE METObI
JKCIIEPUMEHTAIIBHBIX UCCIECOBAaHUN U
UCTBITAaHUN B TPO(eCcCHOHANTBHOM
NEeSATEIbHOCTH

MNOIIK-3.2 BnaseeT HaBpIKaMH MTPOBEICHUS
u3MepeHuit, 00paboTKH U MpeaCTaBIECHUS
IKCIIEPUMEHTAILHBIX JIAHHBIX U PE3YJIHTaTOB
HUCIIBITAaHUI

ITK-2 Crioco0GeH oCymecTBIATh OIEHKY
COOTBETCTBUH TEXHUUECKOIO

HIIK -2.1 OcymiecTBisieT MPOBEPKY IMapaMeTPOB
TEXHUUYECKOTO COCTOSIHHSI TPAHCTIOPTHBIX U

3HaTh!

OCHOBHBIC ITOHATHUS M 3aKOHBI DJICKTPUICCKIX
[enei MOCTOSITHHOTO U TIEPEMEHHOTO TOKa,
METO/IbI aHAJIM3a JICKTPUICCKHX IICTICH;
OCHOBBI KOHCTPYKIIMH U TIPUHIIUIIA JCHCTBHS
AJIEKTPHUYECKUX MAIUH U UX IKCILTyaTalluH,
OCHOBBI JICKTPOIIPUBOJIA M SJICKTPOHUKH

YMmeThb:

ONPENIETISATh U PACCUUTHIBATH MTapaMeTPhl
BJIGKTpI/I‘-ICCKI/IX MaAlllnH BXOIAIIINUX B COCTAaB
TPAHCIIOPTHBIX M TPAHCIIOPTHO-
TCXHOJIOTUYCCKHUX MAalllH U O60py210BaHI/I$[;
OCYIIECTBIISITh PACUYET PEKUMOB PabOTHI
DJIEKTPUYECKHUX MAIIWH U ITapaMeTPhI
KOMMYTAllMOHHOM anmaparypsl BXOASIIEH B
DJIEKTPOIIPUBOL TPAHCIIOPTHBIX U TPAHCIIOPTHO-
TEXHOJIOTUYECKHUX MAIIUH U 000pYyTOBaHHUS.

Baagern:

HaBbIKAMH I/I3M€p€HI/I$I H&p&MCTpOB
AJIEKTPOHHBIX YCTPOUCTB, BXOJAIIUX B COCTAB
TPaHCIIOPTHBIX U TPAHCIIOPTHO-
TEXHOJIOTUYECKHUX MAIIUH U 000pyI0BaHUS,
IIOJIb30BaHUA COBpeMeHHBIMI/I
U3MEPUTEIbHBIMU CPEICTBAMU.




COCTOSIHUA TPAHCIIOPTHBIX U TPAHCIIOPTHO-TCXHOJIOTUYCCKUX MAIlIWH
TPaHCIIOPTHO-TEXHOJIOTHIECKUX
MaIluH TpeOOBaHUSIM O€30MIaCHOCTH
JOPOKHOTO JIBUYKECHHUSI




4. CTPYKTYPA ¥ COAEPKAHME JUCIATIIAHBI (MOYJIST)

4.1 O06beM IMCUMILTHHBI M BUJbI Y4eOHOH padoThl

Buabl yueOHoli padoTsl O0bem B yacax
OO61mas TpyA0eMKOCTh AUCHUTIINHBI 144(4 3a4eTHBIX e THHHUIIBI)
Konrakthas paboTta oOydarommxcs ¢ 16
npenoiaBaresieM (BCero)
AynutopHas pabora (BCero), B TOM YHCIIE: 16
Jlexknun 8
CeMuHapbl, IPaKTHYECKUE 3aHATUS 4
JlaboparopHbie pabOTHI 4
Breaynuropnas paborta (Bcero): 128

B TOM YHCJIC: -
KOHCYJIbTalUs 110 JUCHUIIJINHEC

CamocTtosTenbHas pabota o0yyaroumxcs (BCero) 128

Buj npoMexxyTo4HO# aTTecTanuu IK3aMeH
oOyyaromerocs




4.2 TemaTnuyeckuii IaH y4eOHOM IMCHUNITIHHbBI

HaumeHnoBaHue pa3aesioB U TeM Bujabl yueGHoii padoThl, BKJIIOYAs CAMOCTOSITEILHYIO PadoTy Komnerenuuu
00y4aloIIUXCs ¥ TPYJA0EMKOCTH (B Yacax)
Bcero N3 Hux ayauTopHbIe Camoct | Kypco | Kourpo
2 3aHATHSA OSITeJIbH Basi JIbHasI
Z = S = ZE o ast paGora | paGora
= S 2E | 58 E| padora
2 g8 | 238
S |58 2%
= = S
Tema 1 OCHOBHBIE OHATUS U 3aKOHBI 25 2 2 20 VK-1, OIIK-1,
AIEKTPOTEXHUKHU. DIEKTPUIECKOE TOJIE. OIIK-3, TIK-2
DJeKTpUUYECKUe IIENH MOCTOSHHOTO TOKa
Tema 2. . DICKTpOMarHeTU3M. 22 - - 20 YK-1, OIIK-1,
DNEeKTpUYECKHE LIeTTH IIEPEMEHHOIO TOKA. OIIK-3, [1IK-2
Tema 3. DiekTprUYeCKre MaITUHbI 31 2 - 28 VK-1, OIIK-1,
MTOCTOSIHHOTO TOKA. DJIEKTPUUECKUE OIIK-3, TIK-2
MAaIIMHbI IEPEMEHHOTO TOKA.
Tema 4. dusnueckre OCHOBEI 32 - - 30 VK-1, OIIK-1,
AIIEKTPOHHKH. OIIK-3, TIK-2
DNeKTPOHHBIE TPHUOOPHI.
[ToyryrpoBOTHUKOBBIE THOJIHI,
TPaH3UCTOPBI, TAPUCTOPHI.
DOTOINEKTPOHHBIEC TPUOOPHI.
Tema 5. D51eKTpOHHBIE BBITPSIMUTEIN, 34 - 2 30 YK-1, OIIK-1,
YCUJIUTEIIN, TEHEPATOPHI JIEKTPOHHBIX OIIK-3, TIK-2
koseOanuil. IHTerpanbHble MUKPOCXEMBI.
144 4 4 128

HToro no pucuuMijinae




4.3 Conepxxanne TMCUUIJIMHBI «DJIEKTPOTEXHUKA M 3JIEKTPOHUKA» 0 TeMaM

Tema 1 OcHOBHbIEe MOHSTHSI M 3aKOHBI YJIEKTPOTEXHHUKH. DJIeKTPpHYECKOe IoJIe.
JJleKTpHYeCKHe HelH MOCTOSHHOI0 TOKAa

[Ipeamer nucummumsbl. [IpenmymiecTBa U HEJOCTATKM UCIOJIB30BAHUS AJIEKTPUYECKOM
sreprun. E€ uctounuku u npuéMuuku. OnpenencHue U n300pakeHUe HIEKTPUYECKOTO TTOJIA.
3akon Kynona. HampsokeHHOCTh 3iiekTpuueckoro mons. [loreHuman. DnekTpuyeckoe
HarpspkeHue. JIM3JIeKTpUKU B 3JIEKTpUYECKOM mosie. [[poBOAHUKH B AJIEKTPUYECKOM MoJie. DIl
M30JSIMOHHBIE MaTepuaibl. OnekTpuyeckas €MkocTb. [lmockmii koHueHcatop. CoenuHeHue
KOHJIEHCATOPOB. DHEPTUs 3JEKTPUUECKOIO MOJIS.

On. uenb U ee sneMeHThl. Mcrounmku 3OJ[C. Dn. Tok, MmIOTHOCTH Toka. EaumHuma
n3MepeHus. 3akoH Oma. DJIeKTpUYECKOE COIMPOTUBICHHE M IMPOBOAUMOCTb. 3aBUCUMOCTH
COMPOTHUBIIEHUS OT TemnepaTypbl. CiocoObl COeTMHEHUS COTIPOTUBIICHUH.

On. pabora u MomHOCTb. 3akoH I xoynsa-Jlenua. TokoBas Harpys3ka MpoOBOJIOB U 3allUTa
UX OT meperpy3ok. /[Ba pexuma paboOThl MCTOYHWKA NMUTaHUA. 3akoHBI Kupxroda. Meromb
pacyera 3JEeKTPUUYECKUX LEenel MOCTOSTHHOTO TOKA.

Tema 2. . DileKTpOMarHeTu3m. JJleKTPUUYECKHUE el MepPeMEeHHOr0 TOKA.

Maruutsble 1enu. XapakTepuCTUKU MarHUTHOT'O 10JiA. 3aKOH MOJIHOro Toka. Mar. nosne
NPSAMOJIMHEMHOTO TOKA. MAarHMuTHOE TMOJIE KOJIBLIEBOM W UWJIMHIPUYECKOM KaTyIIEK.
HamaruuuuBanue ¢eppomMarHuTHeIX MaTepuainoB. L{ukinyeckoe nepemarHuuuBaHue. Pacuér
MarHuTHOM 1enu. DJIEeKTPOoH B mar. noje. [IpoBoaHUK ¢ TOkOM B mar. mnoje. B3aumoneiictBue
NapauIeIbHBIX MPOBOJIHUKOB C TOKOM.

DOneKTpoMarHuTHas MHAYKIMs. 3aKoH 3J1. Mar. uHAYKIuU. DJ[C MHIyKIMH B KOHTYpE.
[Mpunuun Jlenna. IloTokocuennenne M MHAYKTUBHOCTh Karymku. OJC caMomHayKuuu.
Oueprus Mmar. nois. 3/1C B3auMonHaykuuu. Buxpesbie TOKH.

Onpenenenve, TmoNy4eHHEe M U300pakeHHe TepeMeHHoro Toka. IlapameTpbl
nepeMeHHoro Toka. @aza nepemeHHoro toka. Casur ¢a3z. M3o0paxeHne CHHYCOMIATbHBIX
BEJIMUYMH C TIOMOIIbI0 BeKTOpoB. [loBepxHOCTHBII d>(dekT. AKTUBHOE U PEaKTUBHOE
CONPOTHUBIICHHE.

ernp ¢ akTuBHBIM comnpoTuBicHUeM. llenmb ¢ wHAYKTHBHOCTHIO. llemb C akTHBHBIM
COTIPOTUBIIEHUEM M HHAYKTHBHOCTHIO. Llenb ¢ émKkocThio. Llenb ¢ akTUBHBIM CONIPOTHBIICHUEM U
€MKOCTBIO.

Llenb ¢ aKTUBHBIM COMNPOTUBIIEHHUEM, WHJIYKTUBHOCTBIO M EMKOCTHIO. Pe30oHaHCHBII
pexxuM padoTsl nenu. Pesonanc Hanpsokenuil. Pesonanc Toko. KoadgunueHT MonHocTH.

[Mpunuun nonydenus 3-¢azHoil 3.1.c. OCHOBHBIE CXEMbl COeIMHEHUs 3-(pa3HbIX Leneil.



Coenunenue 3-daszHoit 1enu «3Be3noi». CooTHOIICHWE MEXTy (a3HBIMH W JIMHEWHBIMHU
HaNpsOKCHUSIMH U TOKaMH IPH CUMMETPUYHOM Harpy3ke B 3-(pa3sHOM Lenu, coequHEHHOU
«3Be30i». HazHaueHnue HyneBoro npoBojia B 4-mpoBOAHOM LIETIH.

Tema 3. DulekTpUYecKHe MAIIUHbI MOCTOSHHOIO TOKA. DJIeKTPUYeCKHEe MAIIUHbI
IePEeMEHHOI0 TOKA.

YCTpolicTBO M TPUHIMI JAEHCTBHS TpaHcpopmaropa. Pexxum XxojocToro xoma u
KOpOTKOro 3aMblkanus. llotepu B TpaHcopmarope M HX ompeneneHue. PabGoumii pexum
tpanchopmaropa, KI1JI, kordhdunment Harpysku. BHenHs s XapakTepucTHKA.

YcerpolicTBO acMHXpOHHOrO 3nektpoaBuraresnia. [Ipunmun aedictBusi. CkobXeHUE U
4yacToTa BpallleHUs poTopa. BiusHue CKOIbXEHUS Ha 3.1.C. B OOMOTKE poTOpa. 3aBUCUMOCTh
3Ha4YeHUA U (Pa3bl TOKA OT CKOJIBKEHUS U 3.J1.C. POTOpa.

YcTpoiicTBO, MPUHLIUI ASHCTBHS MAIIMH IMOCTOSHHOTO ToKa. [ToHsATHE 06 0OMOTKE SIKOPSL.
Komnnekrop u ero Haznauenue. J.14.C., HHAYLHpyeMoe B oOMOTKe sikops. [IpunHumn neiicTBust
reHeparopa M 3JIEKTPUYECKOro aBuraress. Peakuus skopsi.

I'eneparopsr  IloctostHHOoro  Toka c HE3aBUCHUMBIM  BO30Y)KJIEHHEM W
camoBo3Oyxnenuem. ['eneparop IloctosHHoro Toka c mocienoBaTeNbHBIM, MAPAIIEIbHBIM U
CMEIIaHHBIM BO30YX/IEHUEM.

JlBurareny IOCTOSIHHOIO TOKa HE3aBUCUMOIO M MApajlyieNbHOIO BO30YXKICHMS.
Bpamarommii MmomeHnT. Mexanudeckue u paboume xapakrepuctuku JIIT He3aBucumoro u
napajuieIbHOro Bo30yxaeHus. PerynmupoBanue wactoTel BpamieHus JIIT He3zaBucumoro u
napaniensHoro Bo3oyxaenus. AIIT mocienoBaTebHOTo0 U CMELIAHHOTO BO30YKICHHS.

Tema 4. @u3uyecKkue OCHOBbI JJIEKTPOHMKH. JJIEKTPOHHbIE MNPHUOOPBI.
ITosynpoBoaHNKOBbIE TUOABI, TPAH3UCTOPBI, TUPUCTOPbI. P0T03/IEKTPOHHbIE NPUOOPDI.

@dusnueckue OCHOBBI PabOTHI 3JEKTPOHHBIX MPHUOOPOB. ODJEKTPOHHAs AMHCCUS B
MeTalnax. Buzabl 251, dMucCHMM.  YCTpOWCTBO M BOJbTAMIIEpHAs  XapaKTEpUCTUKA
AJIEKTPOBAKYYMHBIX JaMIl. DJI. BAKyyMHBIE JUObI U TPUOABL. ['a30pa3psiiHble MPHUOOPHI.

[TonynpoBonuuku. CoOCcTBEHHAs! U IPUMECHAS 3JIEKTPOIPOBOAHOCTD MOJIYIPOBOIHUKOB.
Puznyeckue Mpoueccsl, MPOUCXOAAIINE B MECTE KOHTAKTa IOJIYIPOBOJAHUKOB C Pa3HBIM BHJOM
IIPOBOJIUMOCTH.

OObpaTHoe U MpsIMOE BKJIIOUYEHHE IJIEKTPOHHO-IBIPOYHOrO nepexojia. BompTammepHas
XapaKTepUCTHKA 3JIEKTPOHHO-IBIPOYHOrO nepexoxaa. [Ipo6oii.

Jluonbl W CTaOMJIMTPOHBI: YCJIOBHBIE OOO3HAYEHHUs, YCTPOHCTBO, BOJbTaMIIEpHAs
XapaKTepUCTHKa, MApPKUPOBKA, 00J1aCTh MPUMEHEHUS.

bunonspuple TpaH3UCTOPBI: THUMBI, MPUHIUI JEHCTBUS, MApKUPOBKA, 00JIACTh

npuMeHeHns. CXeMbl BKIIFOUEHHS TPAaH3UCTOPOB. XapAKTEPUCTUKH U ITapaMETPBHI.



[ToneBsie TpaH3ucTOpBl. YcTpoiicTBo. OO6macth mnpuMmeHeHHs. OTIMYHE TOJIEBBIX
TPaH3UCTOPOB OT OUIOJIIPHBIX.

dotoanekTpuueckue npubopsl. Buapl. @usmueckas ocHoBa paboTel.  OO6macTh
IIPUMECHEHHS.

Tema 5. DJieKTpOHHBIE BBLINPAMUTEIN, YCHWJINTE/IN, TeHEPATOPbI JIEKTPOHHBIX
KoJie0annii. UHTerpajibHble MUKPOCXEMBbI.

Ha3nauenue u BHIBI BBIIpAMUTENEH oOfHOGA3HOrO HampspkeHHs. TpéxdasHbie
BBINPSMHUTEIH.

Crinaxusarone GpuiabTpsl. HazHauenue u Buabl criaxusaromux Gpuiabtpos. Haznauenue
¥ BUJIbI CTAOMIIM3aTOPOB HANIPSDKEHHS U TOKA.

Hasnauenne wu knaccupukanus ycunuteneil. [lpuHmun neicTBUS yCHIIMTENBHOTO
Kackajia ¢ OUIOJIAPHBIM TpaH3UCTOpOM 1o cxeme OD.

I'eneparopsl CMHYCOMJAJIBHBIX KoJieOaHuil. I'eHepaTopbl MUI000pPa3HOrO HAIPSKEHHUS.
MynbTHBHOPATOPHI.

[lonsitTue 0 rUOPUAHBIX, TOHKOIJIEHOYHBIX, TOJICTOIUIEHOUHBIX M IOJYIPOBOJHUKOBBIX
UHTETPalIbHbIX MHUKPOCXEMaX. TEXHOJIOTMH HW3TOTOBJIEHMS, KJIAacCU(PUKALMI, MapKUPOBKAa M

obnactu IMPUMCHCHH.

4.4. llpakTH4yeckas NOAroTOBKA

[IpakTuueckas MOATOTOBKA peaju3yeTcs IyTeM MpoBeAeHHUs ITabopaTopHbIX pPadoT,
IpeycMaTpUBAIOIINX y4yacTHe OOY4YaroLIMXCs B BBINOJIHEHUHM OTIENBHBIX 3JIEMEHTOB paloT,
CBSI3aHHBIX € OyayiIeil mpodeccuoHaNbHON AESITETbHOCTHIO.

O6beM 3aHaTuil B (hopMe IPAKTUUECKON MOJrOTOBKU COCTABIISIET § 4acoB

Bua 3ansatus Tema 3ansiTUS KoaunuecTBo dopma Koapl
4acoB IMPpoOBEeICHUSA KOMIICTCHIINH
[IpakTrueckas MeTtoasl pacueta 2 Bremnmonnenue YK -1, OIK-1,
pabora 1 SIIEKTPUYECKUX LIETIEN IPAKTUYECKOTO OIIK-3, [IK-2
MOCTOSIHHOT'O ¥ NIEPEMEHHOTO 3aJaHHS.
TOKA. WnprBuayansHast
caMoCTOsITeIbHAs
pabota
[IpakTruueckas I'padoananurrueckuii pacuer 2 Brinonnenue VK -1, OTIK-1,
pa6ota 2 5JIEKTPOHHOTO YCHJIUTENIS Ha HPaKTUYECKOTO OIIK-3, TIK-2
OCHOBE OHITOJISIPHOTO 3a/IaHUS.
TPaH3UCTOPA, BKIIOYEHHOTO IO WnpuBupyansHast
CXeMe ¢ OOILUM SMUTTEPOM. CaMOCTOsITeIbHAs
pabora
JlaGoparopHas DKCIEPUMEHTAITLHOE 2 Brinonnenue VK -1, OIIK-1,
pabora 1 UCCIIEIOBAHUE YaCTOTHBIX [PAaKTHIECKOTO OIIK-3, TIK-2
CBOHCTB AJIEKTPUUYECKUX LIeTen 3aJaHHMS.
MEPEMEHHOTro TOKa. Pe3oHaHc WupuBunyansHast
HaIpsOKEHUM. CaMOCTOATEIbHAS




pabora
JlaboparopHas OKCIepUMEHTaIbHOE 2 Breimonnenwue YK -1, OIIK-1,
pabora 2 UCCIIeI0BaHne OTHO(A3HOTO HPaKTUYECKOTO OIIK-3, TIK-2
OJTHOTIOJTYTIEPHOIHOTO U 3a1aHMs.
MOCTOBOT'O BBITIPSIMUTEIIEH. WuauBuyanbHast
CaMOCTOSTEIbHAS
pabora

4.5. YyeOHO-MeTOuYeCKOe o0ecriedeHne CaMOCTOSITe/IbHOI padoThl CTYyIEHTOB

CamocrosiTenbHast paboTa CTYACHTOB MIPEAYCMOTPEHa YYEOHBIM IJIAHOM IO TUCHUIUIMHE
B 00beme 128 yacos.

CaMocrosiTenpHast paboTa peann3yercs B paMKaxX MpOrpamMMbl OCBOSHUS JUCIHUILTUHBI B
crenyrmux popmax:

- paboTa ¢ KOHCIIEKTOM 3aHATHs (00paboTKa TEKCTa);

- MpopaboOTKa TEMATHKH CAMOCTOSATEIHLHOU PaboTHI;

- HaIlMCaHUE KOHTPOJIBHOU PabOTHI;

- mouck uHpopMaiuu B cetu «MIHTepHET» U TUTEpaTypE;

- BBIMIOJIHEHUE UH/IMBUTyalIbHBIX 3aJaHUil;

- MOATOTOBKA K CJIa4ye 3a4eTa, SK3aMeHa.

CamocTosiTenbHast paboTa IPOBOJUTCS C LIEIBIO:

- CUCTeMAaTHU3allu1 U 3aKPETUICHUS MMOJTYYSHHBIX TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX
YMEHHH 00yJaroIuxcs;

- YyryOJIeHHS U PacIIuPEHHS TEOPETUICCKUX 3HAHUN CTYJCHTOB;

- (QopMHUpOBaHUS YMEHHI HCIIONB30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO
JTOKYMEHTAIMIO, YYEOHYIO U CHEIHALHYIO IUTEPATYPY;

- pa3BUTHS MO3HABATEIHHBIX CIIOCOOHOCTEH M AKTUBHOCTH OOYYAIOIIMXCS: TBOPUYECKOU
WHUIMATHBBI, CAMOCTOSTEILHOCTH, OTBETCTBEHHOCTH, OPTaHW30BAaHHOCTH; (HOPMHUPOBAHUE
CaMOCTOSITCILHOCTH MBIIIJICHHUS, CIIOCOOHOCTEH K CaMOpa3BHUTHIO, COBEPIICHCTBOBAHUIO W
CaMOOpraHU3aIlnu;

- Pa3BUTHUIO UCCIIEIOBATENILCKIX YMEHUN CTYEHTOB.

TexHonorus oOpraHu3alid CaMOCTOSITENIbHON  paboThl  OOy4aromuxcs BKJIIOYAeT
UCIIOJIb30BaHNE MHPOPMAITMOHHBIX U MaTepUATbHO-TEXHUISCKUX PECypcoB (prnana:

-OMOJIMOTEKY ¢ YUTAIBHBIM 3aJI0M, KOMITBIOTEPHBIE KJIACCHI ¢ BO3MOXKHOCTBIO PabOTHI B
WHurepHer;

-ayAUTOPHH TSI CAMOCTOSITEIHHON PaOOTHI.

[lepen BbIMONIHEHHEM OO0YYarOIMIMMKCS BHEAYJIUTOPHOM CaMOCTOSITENBHOM pabOThI




IpenoiaBaTesb NPOBOJUT KOHCYJIbTHUPOBAHUE IO BBINOJIHEHHUIO 3aJaHUs, KOTOPBIM BKIIIOYAET
LeNb 3aJaHusi, €ro COJAEp)KaHMs, CPOKH BBINOJIHEHUS, OPUEHTHPOBOYHBIA 00BEM pPabOTHI,
OCHOBHBIE TpeOOBaHUs K pe3ylbTaTaM padoThl, KPUTEPHH OLICHKH.

Bo BpeMms BbIMoOnHEHUs 00y4yaroIIMMUCS BHEAYAMTOPHOW CaMOCTOSITEIbHOM pabOThl U
OpU HEOoOXOAMMOCTH IpenojaBaTeilb MOXET IPOBOAUTh HWHAWBUIYAJIbHbIE U TPYIIOBbIE
KOHCYJIbTallhU.

CamocrosaTrenbHas pabdoTa MOXET OCYIIECTBISATHCS WHAMBHIYAIbHO WU TPYIIIaMU
0o0yyaroIuxcsi B 3aBUCUMOCTH OT LeNH, 00beMa, KOHKPETHOW TEMaTHKU CaMOCTOSATEIIbHON
paboThl, YPOBHS CII0)KHOCTH, YPOBHS YMEHUH 00y4aroIIUXCsl.

KonTtpons camocTosTenbHOl paboThl CTyIEHTOB IPeAyCMaTPHBAET:

-COOTHECEHHUE CO/ICPKaHUS KOHTPOJIA C LESIMH 00yUeHHUS,

-00bEKTUBHOCTh KOHTPOJIS;

-BaJINIHOCTh ~ KOHTPOJII  (COOTBETCTBHE MNPEABABISIEMBbIX 3aJaHUi  TOMY, 4TO
IpEeJIIoJIaracTcs MPOBEPUTH);

- depeHrannio KOHTPOIbHO-U3MEPUTEIFHBIX MaTEPUAIIOB.

@DOopMbI KOHTPOJISE CAMOCTOSTENILHONU PaOOTHI:

-IPOCMOTP U IPOBEPKA BBINOJIHEHHS CAMOCTOATENbHOM paboThI IPEnoaaBaTesIeM;

-OpraHu3anysa CaMOIIPOBEPKH, B3aUMOIIPOBEPKHU BBIIIOJIHEHHOTO 3a1aHUs B IPYIIIIE;

-00CyXIeHHE Pe3yJIbTaTOB BBIIIOJHEHHON pabOThl HA 3aHATUH;

-[IPOBEJICHNE MMCbMEHHOI'0 OIPOCa;

-IPOBEICHHE YCTHOI'O OIpPOCa; OpraHu3aluusi W IPOBEIEHUE HWHAMBHUAYAIBHOTO
cobeceOBaHU,

-OpraHu3alus U IpoBeJeHNe codeceJoOBaHUsl C TPYMIOH.

5. OueHoYHbIe MATEPHAJIBI 110 JUCHUIIIMHE
@OHJT OLEHOYHBIX CpPEACTB M0 JUCUUIUIMHE (MOAYNIO) BKJIIOYAET OLIEHOYHBIE
MaTepHuallbl, HallPaBJICHHbIE HA IPOBEPKY OCBOCHUS KOMIIETEHIIMM, B TOM YHCJIE 3HAHUWU, YMEHUI
1 HaBbIKOB. DOH]| OLICHOYHBIX CPEACTB BKIIIOYAET OLEHOYHBIE CPEACTBA TEKYILETO KOHTPOIA U
OLICHOYHBIE CPEJICTBA IPOMEKYTOYHOU aTTECTALIUH.
@OHJI OLIEHOYHBIX CpEeACTB Mo AucuumiuHe npuBenéH B Ilpunoxenun 1 (doHn

OIICHOYHBIX CPEACTB) K pabodel mporpaMMe JUCIUTLTAHEI.

6. YueOHO-MeToAMYECKOE H MATEPHAIbHO-TeXHHYECKOe o0ecrevyeHne TUCHMIIHHBI
6.1  IlepeveHp y4eOHBIX H3AaHUI U YI€OHO-METOUIECKAX MATEPUAIIOB JIUISI OCBOCHUS

JUCHUITIINHBI



OcHoBHas JuTEpaATypa:

1JIynun B. II., Kysnenos O. B. OnexrporexHuka u snaexktpoHuka B 3 1. Tom 1.
DJEeKTpUYECKrEe U MarHUTHBIC IIeTIH: YYeOHUK U MPaKTHKYM /75 By30B. Mocksa: FOpaiit, 2020

— Texkcr : snexrponnsiii / ObpazoBarenbHas miardgopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/4 50570.

2.Kucenes B. U., Ky3nenioB 2. B., KonbsuioB A. U., Jlyauna B. II. DnexTporexnuka u
ekTpoHuka B 3 T. Tom 2. DEeKTpOMarHWTHBIE YCTPOWCTBA U 3JEKTPUUYECKHE MAIIMHBL:
Y4yeOHUK W TpakTUKyM it By3oB. MockBa: [Opaiit, 2020— Tekct : 3JeKTpOHHBIA //

O6pasoBarenbHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/450783

3. Kysumenmo D. B., KymukxoBa E. A., Kymerunacop II. C., Jlynun B. IL
DneKTpoTeXHUKA U IEKTpOoHUKA B 3 T. ToM 3. OCHOBBI 3JIEKTPOHUKHU U AJIEKTPUUYECKUE
u3MepeHus: Y4eOHUK U MpakTUKyM it By30B. Mocksa: FOpaiit, 2020— TekcT : 37eKTpOHHBIN

// Obpa3zoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/450784.

JlonojHuTeNbHAasA JATEPATYpPA:

1. Munenuna C. A., Munennn H. K. Dnektporexnuka: YueOHUK U IPAKTUKYM JUIsI BY30B

Mockaa: KOpaiit, 2020— Tekcer : anexTponHslii / Obpa3zoBatenbhas miatdopma FOpait [caiit].

— URL: https://urait.ru/bcode/453207.

6.2 Ilepeuens mnpodeccHOHAIBHBIX 0a3 MaHHBIX W HMH()OPMAIMOHHBIX CIIPABOYHBIX
CHCTEM
1. KoncynbranTt+ (JMLIEH3MOHHOE TPOrpaMMHOE 00ecTiedeHHe OTEUECTBEHHOTO IIPON3BOJICTBA)
2. http://www.garant.ru (pecypchbl OTKPBITOTO 1OCTYIIa)
3. CnpaBouHas ipaBoBasi cucreMa «KOHCYIBTaHT TUTIOCY

4. baza nannbix Poccranmapra — https://www.gost.ru/portal/gost/

5. Bbaza nannbix ['ocymapcTBeHHBIX cTaHAapToB: http://gostexpert.ru/

6.2 [lepeyeHp MaTepHATLHO-TEXHUYECKOTO, IPOTPAMMHOTO 00ECTICUSHHSI

HaumenoBanue HaumenoBanue OcHallleHHOCTH Iepeuens
AUCHUTITHHBI cHennaIbHbIX cHenuaIbHbIX JIMIIEH3HOHHOT0
(MoayJisi), IPAKTHK NOMelleHUuH 1 NOMelleHUuH 1 NPOrPaMMHOI0
B COOTBETCTBHH € | TOMeEIIeHHUI A noMeleHui 1A obecrneveHusl.
Y4eOHBIM IJIAHOM CaMOCTOSITeIbHOM CAMOCTOSITeIbHOM
padoTsl padoThI

b1.0.15 Kabuner yueOHbIE MeCTa, Microsoft Windows XP
DJIeKTPOTEXHUKA U | SJEKTPOTEXHUKH U obopynoBanusie O1ouHoit | Microsoft Office
JIEKTPOHHKA JJEKTPOHHUKH Mebebio, pabouee MecTo Kaspersky Endpoint ms

MpernoaBareis B COCTaBe ousHeca

CTOJI, CTYJI, TyMOa, Koncynbrantlntoc

KomIstoTep npenonasarens | AdobeReader

C BBIXOJIOM B CETh Cisco WebEXx

WHTEPHET, JKpaH, HNudopmanmonHo-



https://urait.ru/bcode/4%2050570
https://urait.ru/bcode/450783
https://urait.ru/bcode/450784
https://urait.ru/bcode/453207
https://www.gost.ru/portal/gost/
http://gostexpert.ru/
https://www.webex-russia.ru/

MyHLTHMCI[HfIHLIfI KOMMYHUKAIMOHHAA

MIPOEKTOP, TEMATUICCKHUE mwiatdopma «Chepym»
CTEH/IbI, TPE3CHTAIIMOHHBINA | OOpa3oBaTenbHAas
MaTepHai miathopma

https://mospolytech-
tuchkovo.online/

b1.0.15 JlaGoparopus pabodee MecTo Microsoft Windows XP

DJEKTPOTEXHUKA U | SIEKTPOTEXHUKH U npernojaBarels; pabodne Microsoft Office

DIIEKTPOHMKA SIIEKTPOHHUKH MecTa 00yJaroIInuXCs; Kaspersky Endpoint mmst
KOMIUIEKT JeTajieit Om3Heca
AIEKTPOOOOPYIOBAHUS Koucynbrantllntoc
aBTOMOOWIICH M CBETOBOA AdobeReader
CUTHAJIM3ALUY; Cisco WebEXx
JIEMOHCTPAIOHHbIC NupopmMannoHHO-
KOMILICKCBI KOMMYHHUKAIHOHHASI
«QnekTpoobopyaoBaHue mwiardopma «Chepym»
aBTOMOOUIIEHY; OO0pa3oBaTenbHas
ocuuiorpad; mwiardopma
MYJIETHMETP; TPUOOPBI, https://mospolytech-
HHCTPYMEHTBI U tuchkovo.online/

MPUCHIOCOONICHUSI; TI1aKAThI
10 TeMaM JIabopaTopHO-
NPAKTUYECKHUX 3aHSITHIA;
creny «Jlmarnoctuka
ANIEKTPUYECKUX CUCTEM
aBTOMOOMJIS»; CTEHI
«J/lnarnoctuka
QJICKTPOHHBIX CUCTEM
aBTOMOOMJIS; KOMILIEKT
pacxoJHbIX MaTEPUAJIOB.

b1.0.15 Aynutopust s yueOHbIE MeCTa, Microsoft Windows XP
DJEKTPOTEXHUKA U | CAMOCTOSTENBLHOMN obopynosaunbie 6ounoit | Microsoft Office
SJICKTPOHHKA paboThI Mmebenbio, kommbiotepamu | Kaspersky Endpoint mst
C BBIXOJIOM B CETh OusHeca
WNHrepHer, Koncynprantllntoc
MHOTO()YHKIIHOHAIBHOE AdobeReader
YCTPOHCTBO Cisco WebEx
NudpopmanmonHo-
KOMMYHHUKaIHOHHAsI
mwiatpopma «Chepym»
OO0pa3oBaTenbHas
iatpopma

https://mospolytech-
tuchkovo.online/

7. MeToau4eckne peKOMEHIAIUH N0 00YYeHHUIO JIMI ¢ OTPAHNYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbS1 1 HHBAJIH/0B
OOyueHnue Mo JUCHUIUIMHE 00yYaroIUXCs ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3]I0POBbS
OCYIIECTBIISIETCS C Y4YeTOM OCOOEHHOCTEH NCUXO(U3UYECKOTO pPAa3BUTHS, HHIUBUIYaTbHBIX
BO3MOXKHOCTEH U COCTOSIHUS 3/I0OPOBBS TAKUX 00YUaIOIIHXCS.
Conepxanre 0Opa30BaHUS M YCJIOBUS OpraHu3aluu oOydyeHHs, OOy4aroluxcs C

OrpaHUYCHHBIMH BO3MOKHOCTAMU 3JO0POBBA OIIPECACTIAIOTCA aﬂaHTHpOBaHHOﬁ O6pa3OBaTeHBHOﬁ



https://mospolytech-tuchkovo.online/
https://mospolytech-tuchkovo.online/
https://www.webex-russia.ru/
https://mospolytech-tuchkovo.online/
https://mospolytech-tuchkovo.online/
https://www.webex-russia.ru/
https://mospolytech-tuchkovo.online/
https://mospolytech-tuchkovo.online/

IpOrpaMMoOil, a [Js WHBaJIMIOB TakXKe€ B COOTBETCTBUM C WHJWBHUIYaJbHOW MpPOrpamMMoint
peadunuTay WHBAIU/IA.

OcBoeHME NUCHUIUIMHBI O0OYYaIOLUMUCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37J0POBbS
MOJKET OBITh OPTaHHW30BAHO KAaK COBMECTHO C JPYTUMHU OOYyYalOUIMMHCS, TaK U B OTIEIbHBIX
rpynnax. IlpennmonaraioTcst — creuuanbHbIE  YCIOBHUS — JUIsl  TOJY4€HHUS  OOpa3oBaHUA
00y4aroIUMUCS C OIPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSL.

[Tpodeccopcko-nieqarorndeckuii cocTaB 3HAKOMUTCSI C TICUXOJIO0T0-(DU3UOIOTHICCKIMHE
OCOOCHHOCTSIMU  OOYYarOIIMXCsS HMHBAIUIOB W JIMI C OTrPAaHMYEHHBIMH BO3MOXKHOCTSIMU
3JI0pOBBS, MHAWBUIyaJTbHBIMH [IPOrPAMMaMU PEaOUIUTALIMYA WHBATIUIOB (MIPU HAIMYHH).

B cooTBeTCTBHM ¢ METOAMYECKUMU peKoMeHaanussMu MunoopHayku P® (ytB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpenAnoyiaracTcsi HCIOJIb30BaTh COIMAIBHO-aKTHBHBIC U
pedIieKCUBHBIE METOABI OOYYEHHs, TEXHOJIOTUU COIUMOKYIbTYPHOU peaduIuTalU C IENbI0
OKa3aHHUs TOMOIIM B YCTAaHOBIIEHWU IOJIHOIICHHBIX MEXKJIUYHOCTHBIX OTHOIIEHUN C IPYTHMH
CTYACHTaMH, CO3JaHHMH KOM(POPTHOTO ICHUXOJIOTUYECKOTO KJIMMaTra B CTYJIEHYECKOH TpyrmIe.
[Tonbop m pa3paboTka y4eOHBIX MAaTEpPHUATIOB IPOU3BOAATCS C YYETOM MPEIOCTaBICHUS
MaTepuaia B pa3IU4HbIX (opMax: ayauanbHON, BU3YaJbHOM, C UCHOIb30BAHUEM CIICIIUATIbHBIX
TEXHUUYECKUX CPEACTB U MH(DOPMALIMOHHBIX CHCTEM.

OcBoenue nucuuiuivHbl junamMu ¢ OB3 ocymecTBisieTcss ¢ MCNOIb30BAaHUEM CPEACTB
oOyueHuss oOOIIero U CHEUUAlbHOIO Ha3HaueHus (MEPCOHAIBHOIO M  KOJUIEKTMBHOIO
UCIIONIb30BaHus1). MaTepuanbHO-TEXHUYECKOE oOecrieueHre npeaycMaTpruBaeT MprucrnocodieHre
aynuTopuil K Hyxaam aun ¢ OB3.

®dopma NpoBeAeHUs aTTECTalluM JUIsl CTYACHTOB-UHBAIN/IOB YCTAaHABIMBAECTCS C YUETOM
WHAMBUAYaAJIbHBIX  Hcuxopu3myeckux  ocobeHHocre.  JIns  ctymentoB ¢ OB3
npeaycMaTpuBaeTcss JOCTymHas ¢GopMma MpeJoCTaBIEeHUsl 3a/JaHUl OIIEHOYHBIX CPEICTB, a
UMEHHO:

— B MEYaTHOW WJIM 3JIEKTPOHHOU opMe (AJis UL ¢ HAPYLIEHUSIMU OIIOPHO-/IBUTaTEIbHOTO
amnmapara);

— B meyaTHOM ¢opMe WM DJIEKTPOHHOW ¢opMe ¢ YBEIMYEHHBIM HIpUPTOM U
KOHTPACTHOCTBIO (/711 JIMII C HAPYIIEHUSIMU CITyXa, PeUH, 3pEHHS);

— METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCAYX (IUIsl JIUL C HAPYLICHUSIMU 3PEHHUS).

CryneHTaM C HHBAaJUAHOCTHIO YBEJIMYMBAETCS BpEMsS Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIbHbIE BOIpPOCHL. [l TakuX CTYyAEHTOB TMpeaycMaTpuBaeTcs JMAOCTymHas Qopma
IIPEIOCTABIIEHUS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

— IIUCBMCHHO Ha 6yMare nin HaGOpOM OTBCTOB HAa KOMIIBIOTEPC (I[JBI JIMIl ¢ HapyYUICHUAMU

clIyXxa, peun);



— BBHIOOPOM OTBETa U3 BO3MOKHBIX BAPUAHTOB C HCIOJB30BAHUEM YCIYT acCUCTEHTa (AJis
JIUI] C HapYIICHUSIMU OMTOPHO-BUTATENILHOTO ariapara);

— YCTHO (JU1s1 JIUL] C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-IBUTATEIBHOTO aIllapara).

— pU HEOOXOAMMOCTH Ui OOYy4aroUMXcs C MHBAJIWIHOCTBIO MPOIEAypa OLEHUBAHUS

PE3YyIbTaTOB O6y‘ieHI/I${ MOXKET IMIPOBOAUTHECA B HECCKOJIBKO 3TAIlOB.

8. O6pa3oBaTebHbIE TEXHOJIOTHH
VYyeOHbIll mpolecc MNpH NPENnoJaBaHUM Kypca OCHOBBIBAETCS Ha MCIOJIb30BaHUHU
TPAIUIIMOHHBIX, WHHOBAIMOHHBIX H HMHMOPMAIIMOHHBIX O0OpA30BATEIbHBIX TEXHOJOTHIA.
TpaauunonHbie 00pa30BaTeNbHBIC TEXHOJIOTMH NPEACTABICHBI JICKIMSIMH W CEMHUHAPCKUMHU
(HpaKTI/I‘-IeCKI/IMI/I) 3aHATUSAMU. I/IHHOBaI_[I/IOHHBIe O6pa3OBaTeJIBHLIe TCXHOJIOTHU HUCIIOJIL3YIOTCA B
BUJC IIMPOKOTO TPUMEHEHHUS AaKTHBHBIX M HHTEPAKTUBHBIX (OPM TPOBEICHUS 3aHITHH.
WudopmanmonHbie  00pa3oBaTeNbHbIC TEXHOJOTMU  PEAIM3YIOTCS IyTeM  aKTHBH3aluU

CaMOCTOSITENIbHOM pabOThI CTYIEHTOB B HHPOPMAIIMOHHOM 00pa3oBaTeIbHON Cpee.



IIpunoxenue 1

@DoH/1 OLIEHOYHBIX CPEICTB
AJISl TEKYLero KOHTPOJISAA M POMeKYTOYHOM aTTecTaAlMy NPU U3yYeHUH
Y4eOHOM TUCHMILIMHBI
b1.0.15 DJieKTPpOTEeXHUKA U JIEKTPOHUKA

TyukoBo 2025



1. MACHHOPT ®OHJIA OIIEHOYHBIX CPEJICTB

KonTpoaupyemsblie pa3aenbl Koa n HaumMeHOBaHHE KOMIIETEHIINH HNuaukatop HaumeHnoBaHue
(TeMBbI) TN CIHUTLUTHHBI JTOCTUKEHUS OIIEHOYHOT 0 CPEeCTBA
KOMIIETEHIINH

Tema 1 OcHoBHble oHsTUS U | YK-1 CriocoOeH ocyIecTBIIsITh MOUCK, KPUTUICCKUN aHAIHN3 U CHHTE3 HH(POPMAITUH, NYK-1.1 KOHTpOJIbHAs paboTa,
3aKOHBI AJIEKTPOTEXHUKH. MPUMEHSTH CUCTEMHBIHN IMOAXO0/ JUTS PEIICHUS TIOCTABICHHBIX 33134 NVK-1.2 YCTHBIH onpoc,
IIEKTPUYECKOE TIOIIE. OIIK-1. CnocobeH MpUMEHSTh €CTECTBEHHOHAYYHBIC U OOICHHKCHEPHBIC 3HaHMA, VK- 1.3 nabopaTopHbIe PadoTEHI,
DileKTpHYECKHE LEMH METOIBI MATEMATUYECKOTO aHAIN3a U MOJICIMPOBAHUS B MPO(ECCHOHATHHOMN MOIK-1.4 npakTHYecKas paboTa,
IIOCTOSITHHOT'O TOKa ACATCIBHOCTH ’ OK3aMCH

OIIK-3. CriocoGeH B chepe cBoeit IpodecCHoHaNbHOI AesSTeNbHOCTH IPOBOIUT HOIIK-3.1

U3MepeHus 1 HaOIroeHust, 00pabaThIBaTh U MPEICTABIIATE SKCIIEPUMEHTAIbHEIC NOIIK-3.2

JAaHHBIC U Pe3yNbTaThl HCIIBITAHUN WUIIK -2.1

[IK-2 Crioco6eH ocymecTBIATh OIIEHKY COOTBETCTBUN TEXHHYCCKOTO COCTOSHIS

TPAHCHOPTHBIX M TPAHCHOPTHO-TEXHOJOTHUECKUX MAITH TPeOOBaHMAM 0€30II1acCHOCTH

JIOPOIKHOT'O IBUKCHUS
Tewma 2. . DnekrpomarueTnsM. | YK-1 CrocobeH ocylIecTBIATh MOUCK, KPUTHIECKUH aHATN3 M CHHTE3 HHpOpMAaLWHY, NYK-1.1 KOHTpOJIbHAs paboTa,
DieKTpUYecKUe Henu MPUMEHSTh CHCTEMHBIHN TMOAXO0/T TS PELICHUS TIOCTABICHHBIX 33134 NVK-1.2 YCTHBIH onpoc,
IEPEMEHHOTO TOKA. OIIK-1. CiocoOeH MpUMEeHsTh eCTECTBEHHOHAYYHbIE U OOIIEHHKCHEPHBIE 3HAHN, VK- 1.3 J1ab0paTopHbIe PadoTEHI,

Zlee;;)s; }iacTTeHMaaneCKoro aHaJM3a U MOJICIMPOBAHMS B TIPOPECCUOHATBHOM MOIIK-1.4 npakTHYeCKas paboTa,

OIIK-3. Crioco6eH B chepe cBoeil podeccHoHanbHOI AeSTeNbHOCTH POBOIUTH HOIIK-3.1 IK3aMCH

U3MepeHus 1 HaOIroIeHNsI, 00padaThIBaTh U MPEICTABIATE SKCIICPUMEHTaIbHEIC NOIIK-3.2

JTAaHHBIC U Pe3yNbTaThl HCIIBITAHUN WUIIK -2.1

[IK-2 Crioco6eH ocymecTBIATh OIICHKY COOTBETCTBHU TEXHIHUECKOT'O COCTOSTHUS

TPAHCHOPTHBIX M TPAHCIIOPTHO-TEXHOJOTHUECKUX MAITUH TPeOOBaHMAM 0€30IT1aCHOCTH

JIOPOIKHOTO IBUKCHUS
Tema 3. DnekTpudeckue YK-1 CrocobeH ocyniecTBISTh MOUCK, KPUTHIECKUH aHAIN3 U CHHTE3 HH()OpMAIIHH, NYK-1.1 KOHTpOJIbHAs paboTa,
MAaIIUHBI TIOCTOSIHHOTO TOKA. MNPpUMEHATH CUCTEMHBIN MOAXOA AJId PCHICHUS IMOCTABJICHHBIX 3a/1a4 I/IyK_ 12 YCTHLIﬁ Onpoc,
IEeKTPUIECKHE MAIIHHEL OIIK-1. Cnoco6eH MpUMEHSTh €CTECTBEHHOHAYYHBIE U O0IICHHKEHEPHBIE SHaHM, NYK-13 nabopaTopHbIe paGoTHI,
TlepeMeHHOTO TOKA. METOIbl MATEMATUYECKOTO aHAIN3a U MOJACIUPOBAHUS B MPO(ECCHOHATHHOMN MOIK-1.4 npakTHYecKas paboTa,

JIESITeIbHOCTH :

OIIK-3. Crioco6eH B chepe cBoeit podheccHoHanbHOI AesSTeNbHOCTH POBOIUTH HOIIK-3.1 Jk3aMeH

M3MepeHus ¥ HaOroIeHns, 00pabaThIBaTh U MPENCTABIATh SKCIIEPUMEHTAIBHBIC NOIIK-3.2

JTAHHBIC U Pe3yNIbTaThl HCIIBITAHUN WUIIK -2.1

TIK-2 Crocoben OCYIIECTBJIATH OLICHKY COOTBETCTBUN TECXHUYCCKOI'O COCTOAHUA
TPAHCIIOPTHBIX U TPAHCTIOPTHO-TEXHOJOTNYCCKUX MAllIUH Tpe6OBaHI/I$IM 0e301macHOCTH
JOPOKHOT'O JABUKCHUSA




Tema 4. dusnueckne ocHoBbl | YK-1 CriocobGeH ocymecTBIsSTh TOUCK, KpUTHUSCKHH aHAIM3 W CHHTE3 WHPOpMAIIUH, NYK-1.1 KOHTpOJIbHAs padoTa,
3JIeKTPOHHKH. MPUMEHSTH CUCTEMHBIHN IMTOAXO0/ JUTS PEIICHUS TIOCTABICHHBIX 33134 NVK-1.2 YCTHBIH ompoc,
DJIEKTPOHHBIC IPHOOPBL. OIIK-1. CiocoOeH MpUMEeHATh eCTECTBEHHOHAYYHbIE U OOIIEHHKCHEPHBIS 3HAHN, NYK-1.3 11aBopaToOpHbIe PaGoTHL,
TToTyPOBO/IHUKOBBIE A0, | METOAb! MATEMATIMECKOTO AHATH3 H MOACTINPOBAHNS B npoeCCHOHATBHOM MOIK-1.4 npakTHYecKas paboTa,
TPAaH3UCTOPBI, THPUCTOPHI. AICATEILHOCTH . . ' 3K3aMEH
(DOTOOMEKTPOHHBIE HPHOOPEL OITK-3. Cnocoben B cepe cBoel mpodhecCHOHaTLHOM JIEATENBHOCTH TIPOBOUTH HOIIK-3.1

W3MEpPEHUs U HaOJIrOICHUsI, 00pabaThIBaTh U MPEICTABIIATH SKCIICPUMCHTAIBHEIC MOIIK-3.2

JIAHHBIC U PE3yJIbTAThl UCTIBITAHUIN UMK -2.1

[IK-2 Crioco6eH ocymecTBIATh OIICHKY COOTBETCTBHU TEXHHUECKOTO COCTOSHUS

TPaHCIIOPTHBIX U TPAHCIIOPTHO-TEXHOJIOTHYECKHUX MAIIMH TPEOOBaHHIM O€30MaCHOCTH

JIOPOXKHOT'O JIBHIKCHUSI
Tema 5. DnekTpoHHEIC YK-1 CriocobeH ocyniecTBISATh MOUCK, KPUTHUECKUI aHAIN3 U CHHTE3 HH()OpMAIIHH, NYK-1.1 KOHTpOJIbHAs padoTa,
BBIHp?IMI/ITCJ'H/I, yCI/IJ'H/ITeJ'H/I, MNPUMCHATb CUCTCMHBIN IMOAXOA AJId PCHICHUSA IMOCTABJICHHBIX 3a/4a4 I/IyK_ 12 YCTHBIﬁ Onp()c’
TEHEPATOPBI AMEKTPOHHBIX OIIK-1. CiocobeH MpUMEHSTh €CTECTBEHHOHAYYHbIE U O0IIEHHIKCHEPHBIE 3HAHN, NYK-1.3 1abopaTopHbIe paGoTHI,
KoneGanmit. VHTerpatbHbie METO/Ibl MATEMaTHYECKOTO aHaIN3a U MOACINPOBAHUS B IPO(ECCHOHANTBLHON MOIIK-1.4 npakTHYECKas paboTa,
MHUKPOCXEMBI. ACATCIBHOCTH . . . 3K3aMEH

OIIK-3. CnocobeH B cepe cBoeit mpodecCHOHATLHOI JeATETHOCTH IIPOBOAUT HOIIK-3.1

H3MEPEHUs U HAOJIFOICHUsI, 00pabaThIBaTh U MPEICTABIIATH IKCIICPUMCHTAIBHBIC NOIIK-3.2

JaHHBIC U pE3YyJIbTaThl UCIIBITAHUU I/IHK _2. 1

TIK-2 Crocoben OCYHLICCTBJIATH OLUCHKY COOTBETCTBUH TCXHUYCCKOI'O COCTOSAHUA
TPAHCIIOPTHBIX U TPAHCTIOPTHO-TECXHOJOTNYCCKUX MAllIMH Tpe6OBaHI/I$1M 0e301MacHOCTH
JAOPOKHOT'O ABUIKCHUSA




Otamnbl dhopmupoBanus KomneTeHIMH B mporecce ocBoeHus: OITOIT mpsiMo cBsizaHBI €
MECTOM JHUCUHUIUIMH B oOpa3zoBaTenbHON mporpamme. Kaxaenii 3tam  ¢GopMupoBaHuUs
KOMIIETCHIIMM, XapaKTEPU3yeTCsl ONMpPEACICHHBIMUA 3HAHUSIMU, YMEHUSMH W HaBbIKaMHU U (WUJIN)
OTBITOM MpO(ecCHOHAbHON N1eATeIbHOCTH, KOTOpbIE OIEHUBAIOTCS B IPOIECCE TEKYIIEro
KOHTpPOJISI YCIIEBA€MOCTH, IPOMEXKYTOUHOH aTTecTallid IO JAUCUUIUIMHE (TPaKkTUKE) U B
mpoliecce HWTOroBOM  aTrecTanuu. JUCUMIUIMHA  SBIAETCS  MPOMEXKYTOUYHBIM  ATAllOM
dopmupoBanus kommereruii YK-1, OIIK-1, OIIK-3, I[TK-2 B npomuecce ocBoenust OITOIL.

B mnponecce u3ydeHus] AMCUUIUIMHBI, KOMIETEHIIMH TaKXe (POPMHUPYIOTCS MOITAIHO.
OcHoBHbIMU dTanamu popmupoBanus YK-1, OIIK-1, OIIK-3, I[1K-2 npu u3y4eHrn TUCIUTUTHHBI
SBJISIETCS TTOCJIEI0BATENILHOE U3YUEHHUE COJIEPKATEIBHO CBA3AHHBIX MEXKIY COOOM TeM yueOHBIX
3aHsATHA. V3ydeHHe KaKIOW TeMbl MpeNroiaraeT OBJAJCHUE CTyJASCHTaAaMH HEO0OXOTUMBIMU
JECKPUNTOpPaMH (COCTABIISIONIMMHU) KOMMETeHUUH. /[ OLeHKH YpOBHA CcQOPMHUPOBAHHOCTU
KOMIIETEHIIMM B Tpolecce H3Y4YeHHs] AUCHUIUIMHBI MPEIyCMOTPEHO MPOBEACHHE TEKYIIETo
KOHTPOJIA YCIIEBAEMOCTH IO TeMaM (pazjiesiaM) TUCHHUTIINHBI U MPOMEXKYTOYHOU aTTeCTaIluu 110

JUCIHHMITIIIMHE — OK3aMCH.

2. THITOBBIE KOHTPOJIBHBIE 3AJAHUSA NJIU UHBIE MATEPHUAJIBI,
HEOBXOJIUMBIE J1JIs1 OHEHKU IVIAHUPYEMBIX PE3YJIbTATOB
OBYYEHUA 110 JUCHUIIJIMHE, XAPAKTEPU3YIOIIUX OTAIIbI
®OPMHUPOBAHMSA KOMITIETEHIIAM B ITIPOIIECCE OCBOEHMUS
OBPA3OBATEJIbHOM ITPOI'PAMMBI

2.1 HEPEYEHBb BOITPOCOB UIA ITIOAI'OTOBKHU K 9K3AMEHY

1. Ilomarue OJ3JIC, HampspkeHus, majgeHus HanpspbkeHus. OcHOBHblE (HOPMYIIbI,
OIpezieNieHus], €INHULIbI U3MEPEHUSI.

2. I'pynmsl BemecTs MO BIXUSAHUAIO HA MArHUTHOE T10JIE U UX XapaKTEPUCTHKA.

3. IlonsTe p-N-iepexoja, ero CBOMCTBA U TEXHOJIOTUS CO3/IaHus.

4. ®opMynupoBKa U MaTeMaTHYeCKasl 3anuch 3akoHa OMa Ui ydacTKa Lenu.

5. 3aKOH 3EKTPOMArHUTHOM MHIYKIIMH: ONIPE/IeTICHNE U MaTeMaTUYeCKas 3aIucCh.

6. CTpyKTypa M CBOMCTBa IOJYNPOBOJHUKOBBIX MAaTEpUajOB U NMPUMEHSIEMBIE I UX
CO3aHHSI XUMHUYECKHE IIEMEHTBI

7. opMyIupoBKa U MaTeMaTU4ecKas 3amuch 3akoHa OMa 11 IOJIHOH LIemu.

8. MaruuTHoOE€ 10Jie 1 OCHOBHBIE BEIMUMHBI €T0 XapaKTepPHU3YIOIIHeE.

9. I'eneparopbl 2NEKTPUYECKUX CUTHAJIOB: HA3HAYEHME, NMPUHLUN JEHCTBHS, THUIIOBBIE
CXEMBI.

10. ®opmynnpoBka U MaTemMaTHueckas 3amuch BToporo 3akoHa Kupxroda mis uemneit



MOCTOSTHHOTO TOKa.

11. SBnenune camounaykuuu. IC-caMOMHIYKITUH.

12. Cxema Ha OUMOJISPHOM TPAH3UCTOPE C OOIIUM IMHUTTEPOM.

13. ®opmynupoBKa U MaTeMaTH4yecKas 3aluch repBoro 3akoHa Kupxroda mms nernei
MOCTOSTHHOTO TOKa.

14. Tlopsaok pacuera HNEKTPUYECKOM IEMM MOCTOSHHOIO TOKA METOJOM YpaBHEHHM
Kupxrodga.

15. OmnepanuvoHHBIN yCHIWTENIh: Ha3HA4YCHHE, CBOWCTBa, Tpaduueckoe W OYKBEHHO-
uppoBoe 0003HaUEHUE, CIIOCO0 U3TOTOBJICHHUS.

16. ®usnyeckass MNpUYMHA TMOSBICHHUS CONPOTUBICHUS y METAUIOB H Qopmyna
3aBUCUMOCTH YJI€JIBHOT'O CONIPOTHUBIIEHUS METAJIIIOB OT TEMIIEPATYPHI.

17. 3akon Jxoyns-Jlenna: popmynupoBka U MaTeMaTHUECKas 3alKCh.

18. CTpykTypa 1 NpUHIUI pabOThl MUKPOIPOIIECCOPOB.

19. PaboTa 31eKTpHYeCcKOro ToKa: onpeneicHue, GopMyIibl, SIMHUIBI U3MEPCHHS.

20. SBnenme B3aumuHod uHaykuumu. ODJC B3auMHOM UWHAYKUMU. B3anmuas
WHIYKTUBHOCTD.

21. TepMO3IEKTPOHHAS YMUCCHSI, TAMIIOBBIN U0/ U TPUOJ.

22. DnekTpuyecKasi MOIIHOCTR: OIpeiesieHue, (hOpMyJIbl, €IUHHUIIB H3MEPECHHUS.

23. MarHuTHbI€ LeNH U NPUHIMI UX pacyeTa. 3akoH OMa /1J11 MarHUTHBIX Lenei.

24. ba3oBbI€ ANEMEHTHI HU(PPOBBIX JOTHUYECKUX CXEM.

25. bananc MouIHOCTEH: MaTeMaTHuYecKas 3amuch, (pu3nudeckasi CyIIHOCTh, PaBUiia €ro
COCTaBJICHHUSI.

26. XapakTepHucTHUKa MEPEXOIHBIX MPOLIECCOB NMPU KOMMYTALUSIX B LIEMIH C EMKOCTbIO Ha
MOCTOSIHHOM HAINPSKEHUH.

27. @OTOPE3UCTOP U TEPMOPEIUCTOP: MATEPUAI JJI1 U3TOTOBIICHUS], IPUHIUIT IEUCTBUS,
00JacTb MPUMEHEHMS, YCIIOBHBIE 0003HAUCHUS

28. UneanpHbIl ICTOYHUK TOKA M HJI€ATbHBIM MCTOYHWKA HAMPSHKEHUS: ONpECIICHHS,
YCIIOBHBIE 0003HAYEHHU S, XapPAKTEPUCTUKHU.

29. 3aKOH NOJIHOTO TOKA U €ro MPaKTUYECKOe MPUMEHEHUE.

30. YerpoiicTBO, MPUHIMI JEHCTBUS U Ha3HAUEHUE 3JIEKTPOHHO-IIy4€BOI TPYOKH.

31. OCHOBHBIE COOTHOIIECHUS JJISl TOCIEA0BATEILHOIO COCIMHEHUS COIPOTUBIICHUH.

32. ®opmynupoBka npuHuuna Jlenna.

33. Tunbsl TPOBOAUMOCTH TOJYNPOBOJHHUKOB, IMOHATHE JOHOPHBIX M aAKIENTOPHBIX
npuMecel, TEXHOJIOTHS CO3aHMsl 3aIaHHOTO TUIIa TPOBOAMMOCTH.

34. OcCHOBHBIE COOTHOIICHUS I TapAICIHHOTO COEAMHEHUS COMPOTHBJICHUN Ha



ITOCTOSTHHOM TOKE.

35. 3aK0HBI KOMMYTaLIUH.

36. Cxema Ha OHUITOJISIPHOM TPaH3UCTOpE C 00IIei 6a30i.

37. CoiicTBa peppOMarHUTHBIX MaTEPUAIOB U UX IPUMEHEHUE B TEXHHKE.

38. KoadhpumueHT MOIIHOCTH M €ro 3HaYeHHUe SISl HAPOAHOTO XO3SMCTBA.

39. TloaynpoBOJHUKOBBIN JHOA: YCTPOMCTBO, MPUHIMUN JCUCTBUS, TpapUuecKoe H
OyKBeHHO-TIU(POBOE 0003HAUCHUE, XAPAKTECPUCTUKH.

40. Pe3oHaHC TOKOB U pE30HAHC HAIPSIKEHUM.

41. Anroput™ pacyera Lenei MOCTOSIHHOTO TOKa € MOCJIEI0BAaTEIbHbBIM U MTapaJlIeIbHbIM
COEIMHEHUEM HEJIMHEIHBIX 3JIEMEHTOB.

42. CtpyKTypHas cxema TUIIOBOIO UCTOUYHUKA TUTAHUS 7S 3JIEKTPOHHOM arnmnaparypsl.

43. HenuHelHble 3JIEMEHTBHl W JJIEKTPUYECKUE LI€NU C HEJIMHEHHBIMU 3JIEMEHTAMM:
METO/IbI pacueTa, YCIOBHbIE 0003HAUEHUs, OCHOBHAS XapaKTEPUCTUKA, TPUMEPBHI.

44. Cuna Ammnepa: onpeneiieHrue U pacuetHas Gopmyiia.

45. Cxembl BbIIPSAMUTENIEH IEPEMEHHOIO TOKA HA MOJIYIIPOBOIHUKOBBIX JHOAX.

46. MarauTHBINA MOTOK: OMpE/eNIeHNe, pacyeTHbIE (OPMYIIBI U SAMHHIIA U3MEPEHUS.

47. Ob11ue cBeIeHUS O YEThIPEXIIOTIOCHUKAX.

48. Cxema Ha OHWIONSIPHOM TPAH3UCTOPE C OOIIMM KOJUIEKTOPOM (IMHUTTEPHBIH
IIOBTOPUTEII), €€ CBOICTBA U 00JaCTh IPUMEHEHUSI.

49. MaTtemaruueckas 3aUCh U (pu3ndecKkuil cMbIci 3akoHa buo-Caapa.

50. OcHOBHBIE COOTHOLIEHMS Ul NOCIEAO0BATENBHOIO M IMApaUIEIBHOTO COECIUHEHUS
AJIEMEHTOB Ha IEPEMEHHOM TOKE.

51. Ilpocreiiuii yCUIMTENh NEPEMEHHBIX CHUTHAJIOB Ha OWIOJISPHOM TPAH3UCTOPE,
Ha3Hau€HUE JIEMEHTOB CXEMBI, IOHATHE Paboyel TOUKH.

52. AOcomtoTHass M OTHOCUTENbHAass MAarHUTHbIE TPOHUIIAEMOCTH M MarHUTHas
MOCTOSIHHAS: (PU3NYECKUI CMBICI, COOTHOILLIEHUS, €IUHUIBI U3MEPEHUSI.

53. XapakTepucTUKa TMEepeXOJHBIX IMPOLECCOB IMpH KOMMYTalUsiX B IENH C
WHAYKTUBHOCTBIO Ha MIOCTOSIHHOM HalpsyKEHUU.

54. ITonynpoBOIHUKOBBI TUPHUCTOP: YCTPOWCTBO, MPUHIMI AECHCTBHS, rpaduuecKkoe U
OykBeHHO-1IM(pOBOE 0003HAUEHUE.

55. WHayKTUBHOCTB: ompeaeseHne, (GpopMyibl, 0003HaUYeHHE Ha CXeMaxX, €IWHHUIIA
u3MepeHus. IHIyKTUBHOCTb TOPOM/Ia M IMJIMHAPUYECKON KATYIIKH.

56. [Ilepuoguueckue HECHUHYCOWJAIbHBIE TOKM W  HANPSOKEHWs B JIMHEHHBIX
AIIEKTPUYECKUX LEMX.

57. TlonynpOBOAHUKOBBIA CTAOUIUTPOH: MPUHIMI JEHCTBUS, PEKUM pabOThI, YCIOBHOE



o00o3HaveHue, 00J1aCTh MPUMEHEHHS.

58. MaruutHblii THcTepe3uc. Iletns MarautHoro rucrepesuca. Kiaccudukarus
(beppOMarHuTHBIX BEHIECTB MO (hOpME METIIM MAarHUTHOTO TUCTEPE3HCA.

59. Coenunenue Tpex(a3zHoil enu TPEeyTroIbHUKOM.

60. IToneBoit TpaH3UCTOP: YCTPOWCTBO, MPUHIIUI JACHCTBUSA, rpadudeckoe U OyKBEHHO-
dpoBoe 0003HAYCHHE, XAPAKTEPUCTUKU.

Kpurepuu onienuBanus

[Ixaga oneHNBAHUA Kpurepun oneHuBanus

COMIIUYHOY TEOPETHYECKOE COJICPIKaHNe MaTepralia OCBOCHO TOJTHOCTHIO, Oe3 PoOesioB,
HEO0XO0IUMBIE TIPAKTUYCCKHE HABBIKK PaOOTHI C OCBOCHHBIM MaTEPUAIOM B
OCHOBHOM C()OPMHPOBAHBI, BCE MPETYCMOTPEHHBIC IPOTPAMMON 00yICHHSI
yueOHbIe 3aJaHHS BBITIOTHEHBI, KAYECTBO BBIMOJIHCHUS OOJIBITUHCTBA U3 HUX
OIICHCHO YHUCIIOM 0aJIJIOB, OJIM3KUM K MaKCHMAaIbHOMY

«xXOpouLoN TEOPETUUECKOE COJEep KaHNEe MaTepHrajia OCBOCHO MOJIHOCTHIO, 6€3 pobeos,
HEKOTOPBIE IPAKTHYECKHE HABBIKK paOOThI C OCBOCHHBIM MaTepHaIOM
c(hOopMHPOBaHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE POTPaMMOii
00y4eHus yueOHbIe 3aJaHHs BHITIOJTHEHBI, KAYECTBO BBITIOJIHEHHSI HU OTHOTO
13 HUX HE OLIEHEHO MUHUMAJIbHBIM YHCJIOM 0aJUIOB, HEKOTOPBIE BHIbI
3aJJaHUi{ BBITIOJIHEHBI C OIIMOKaMHU

«Y00671eMBOPUMENLHOY TEOPETUIECKOE COJIep KaHNe MaTepraia OCBOCHO YaCTUYHO, HEOOXOAUMBIC
MPaKTHYECKUE HABBIKK PAOOTHI C OCBOCHHBIM MaTepHajIoM B OCHOBHOM
c(hOpMHUPOBaHBI, OONBITUHCTBO MPEAYCMOTPEHHBIX MTPOrPaMMON 00ydeHUS
y‘le6HI)IX 3aHaHI/II\/'I BBITIOJIHCHO, HEKOTOPLIC U3 BBITTOJIHCHHBIX 3aILaHI/II71,
COJICPIKAT OIIMOKH

«He TEOPETHIECKOE COJIep KaHNe MaTepHala He OCBOCHO, HEOOXOJMMBbIE
yIIOBJIETBOPUTEIHHOY» MPaKTHYECKUE HABBIKK PAOOTHI HE CHOPMHUPOBAHBI, OOIBITHHCTBO
MPEeIyCMOTPEHHBIX IPOTPaMMOi 00y4eHUs yUeOHBIX 3alaHUi He
BBITIOJTHEHO, JTMOO Ka4eCTBO UX BBIMOJIHEHHS OL[CHEHO YHCIIOM OaJlIOB,
OJM3KMX K MUHUMAJIBHOMY; TIPH JIOTIOTHUTEIILHOW CAMOCTOSITEIEHON padoTe
Ha/I MaTepHaIoM Kypca BO3MOXKHO MOBBIIIEHUE KAYECTBA BHITOTHEHHUS
yueOHBIX 3aJIaHHH.

2.2 THNITIOBOE TECTOBOE 3AJIAHUE

1. Ilouemy npu ompezaesneHuu 3.4.c. E MCTOYHMKA NMHUTaHMS C ITOMOIUBIO BOJIBTMETPA
HE00X0/IMMO Pa30MKHYTh LEeNb?

A) Uto0bl mepeBecTH 1eTb B PEKUM XOJIOCTOr0 X0/a, mpu kotopoM E = Uxx

B) UtoOb! TOK B 1€y OBLT PaBEH HYJTIO

C) Tak kak npu BKJIFOYCHUH BOJBTMETPA B I[ETIH MPOU30MIET KOPOTKOE 3aMbIKAHUE

D) lnst Toro, 4TOOBI BOJIBTMETP JaBaJl IIPABHIIbHBIC TOKA3aHHSI

E) Tak kak MCTOUYHHK MUTAHUS IPOM30MIET KOPOTKOE 3aMBIKaHHUE

2. Kak pacnpenensroTcsi TOKM HapspKEHUS TPY MApauIeIbHOM COETMHEHUH PE3UCTOPOB?
A) OOmwmii TOK B IENU MPU MapayiebHOM COSIMHEHHWH PaBEeH CyMMe TOKOB Ha
OTJEIBHBIX YYaCTKaX, a HAIPSHKEHUE Ha BCEX y4acTKaX OAUHAKOBO

B) HaHpH)KCHI/ISI Ha BCCX MapaJUICIIbHO COCAUHCHHLIX PC3UCTOPAX PAaBHBI, TOKU TOXKE PABHBI




C) Ilpu napainenbHOM COCAWHEHHH PE3MCTOPOB TOKM HAa BCEX YYacTKax paBHBI, a oOmiee
HaNpsDKCHUE Ha 32)KMMax LIEMU paBHO CyMME HalpsDKEHHUHM Ha OTAEIbHBIX Y4acTKax

D) lo6u =11 + 12 + 13 Uobm = U1l + U2 + U3

E)I1=12=13 Uobm = U1 =U2 =U3

3. UeMy paBHO IIOJHOE CONPOTHUBICHHME LIENU IPH NapayICIbBHOM COEAMHEHHH ABYX
pe3UCTOpoB?

A) Ro6m =R1 - R2/R1 +R2

B) Ro6mr =R1 +R2 /R1 - R2

C) Robmr =R1 +R2

D) Ro6mr =R1 - R2

E) Roobm =R1-R2/RI1-R2

4. OT KaKuX napaMeTpoB 3aBUCUT CONPOTUBIIEHUE PE3UCTOPOB?

A) OT yzaenpbHOro CONPOTHBJICHHS, IJIMHBI, IUIOMAAX HOIEPEYHOr0 CEYCHHUs! IPOBOHHUKA,
TEMIIepPaTyphI

B) Ot yznenbHOro COnpoTUBIICHHS U IJIOIIAIN TIOIIEPEYHOTO CEUCHHS IPOBOIHUKA

C) Ot yznesnpHOro CONpOTHBIICHHS ¥ TEMIIEPATYPBI

D) Ot yz#ensHOro COnpoTHBICHUS, AJIMHBI U IUIOIIAIH TONEPSYHOTO CEUCHHS IIPOBOAHUKA

E) OT ynenpHOro conpoTHBIICHHS, JUTMHBI K TEMITEPATYPHbI

5. Kak pacnpefenstoTcsi TOKM U HaNpsDKEHUE TIPH TTOCIIEA0BATEILHOM COSAMHEHUH PE3UCTOPOB?
A) Ilpu mocrenoBaTeIbHOM COCAWHEHUH PE3HCTOPOB TOKM HAa BCEX YYacTKaxX PaBHBI, a
oO111ee HaNpsDKEHUE Ha 3aKUMax LEnd paBHO CyMMe HalpsHKeHUH Ha OT/IENIbHBIX Y4acTKax

B) Hanpsokenue Ha BceX MOCIEIOBATEILHO COSTMHEHHBIX PE3UCTOPAX PABHBI, TOKH TOXKE PABHBI
C) OO0mmuii TOK B LIEMH TPH MOCIIC0BATEIBHOM COSJANHEHUN PABEH CyMME TOKOB Ha OT/IENIbHBIX
y4yacTKax, a HalpsHKeHHEe Ha BCEX y4acTKaxX OJIMHAKOBO

D) lo6m = 11 + 12 + I3 Uobm = U1 + U2 + U3

E)I1l=12=13 Uobm =U1=U2=U3

6. Kakoif BeTMUMHBI TOK TIOTEYET 11O MPOBOAHHUKY conpoTuBieHreM 0,5 kOM, eciii HarpspKeHe
pasHoO 0,5 kB?

A)1A

B) 1,5 MA

C)10A

D) 1 MA

E)ISA

7. 3akon Jlxoyns - Jlenmna

A)Q=R>-1-t



B)Q=1-U

C)Q=P-R-t

D)Q=P-R-t

E)Q=U2-R-t

8. EnuHUIBI H3MEpEHUs POBOIUMOCTH

A) Cumenc

B) Barr

C) Bosbt

D) Amnep

E) Om

9. EnvHunna u3MepeHust 3J1€KTpUUECKOro TOKa
A) Amnep

B) BoabT

C) Bart

D) Barr - ¢

E) Om

10. Ecnu HanpspbkeHue, mogaBaemMoe Ha pesuctop paBHo 100 B, compoTuBiieHHE pe3ucTopa
50 OmM, Torja cuiia TOKa B IIETH paBHA ...
A)2A

B) 5000 A

C)I11A

D) 110 A

E)ISA

11. Kakne maTepuansl OTHOCATCS K IU3JIEKTPUKaM?
A) IlnacTMacca, CTEKIIO

B) ®apdop, naryHs

C) JlaryHb, TEKCTOJIUT

D) Bpownsa, menb

E) Tekcromaurt, cepedbpo

12. Kak BimseT Ha BETUYMHY DJIEKTPUYECKOTO COMPOTHUBIICHHS TPOBOIHHUKOB ITOBBIIICHHE
TeMIIepaTypbl?

A) YBennuuBaercs

B) YMenbrraercs

C) He mensietcst

D) Ocraercst cTaOHIIbHBIM



E) IToBsImraercst ckaukooOpasHO
13. Ha3oBHUTE OCHOBHBIE IPOBOIHUKOBBIE MaTEPUAIIBL:
A) Hukens, ’kene30, cTajib, allOMAHUN, MEIb
B) Mens, anroMuHui
C) CsuHerl, Me/ib, ATFOMHHUI, BOJIb(pam, cepedpo
D) XKene3o, Meab, HUKEb
E) CBusern, Meab, aTFlOMUHHAN, BOJIb(paM, cepedpo, MapraHerl
14. Kak n3MeHUTH HaIpaBJICHUE BPALCHUS IBUTaTelIs MOCTOSHHOTO TOKa?
A) V3MeHUTH HampaBlIeHUs TOKA B 0OMOTKE BO30Y)KICHHUS MM B OOMOTKE SKOPS
B) [Tomensite Mectamu (+) u (-), HOAXOASIINE K JBUTATEITIO
C) M3MeHuTh HampaBlieHHsI TOKA B 0OMOTKE BO30YKICHUS
D) 3MeHUTh HalpaBJICHHs TOKA B 0OMOTKE SIKOPSI
E) M3meHuTh HamnpaBiieHHs TOKA B 0OMOTKE BO30YKICHUS i B OOMOTKE SKOPS
15. Ilo xakoMy MpaBHITy OIPENENSACTCS HANpPaBICHHE MArHUTHBIX CHUJIOBBIX JIMHHUN
IPSIMOYTOJIBHOTO MTPOBOIHUKA C TOKOM?
A) Tlo npaBuny OypaBunKa
B) ITo mpaBuity mmpaBoii pyKu
C) Ilo 3akony Oma
D) I1o npaBuiy JieBOW pyKH
E) ITo npasuny Jlenia
16. Kak u3meHseTcsi COnpoTUBIIEHUE IPOBOJJHHUKA, €CIIU €0 CeUeHNE YMEHBIIUTD B JBa pa3a U
JUIMHY YMEHBIINTH B YETHIpE paza?
A) ComnpoTHBIieHHE TPOBOJHUKA YMEHBIIIMTCS B JBa pa3a
B) CompoTtusieHre MpoBOIHMKA YBEITHYUTCS B BOCEMb Pa3
C) ConpoTHBIeHHE POBOHUKA YMEHBIIUTCS B YETHIPE pa3a
D) ConpoTHBiieHHE POBOTHUKA YBEIUIHUTCS B YETHIPE pa3a
E) ConpoTtuBiieHre MPOBOHUKA YMEHBIIUTCS B BOCEMb Pa3

17. ®opmyna 3akoHa OMa AJIs1 ydacTKa e

A)I=U/R
B) I =E/(Ru + ren)
C)I=P/U
D)I=U-R
E)I=R/U

18. YUemy paBHO 00111€€ CONMPOTHBIICHUE MPHU MAPATIICTLHOM COCIMHEHHUH JIBYX PE3UCTOPOB, €CIIH

R1 =60 OM, R2 = 30 Om?



A) 20 Om

B) 30 Om

C) 1800 Om

D) 90 Om

E) 160 Om

19. Hanumure 1-w1ii 3akon Kupxroda nns yza

A)I1+12=13+14

B)IL=12+13+ 14

OIl+13=12+14

D)IL+12+13=14

E)IL+14=13+14

20. Kinaccudukaiys 3J1eKTpOTEXHUIECKUX MaTePHAIOB 110 YAEIbHOMY COMPOTUBIICHHIO:
A) TIpoBOHUKH, MTOTYIPOBOIHUKH, UIICKTPUKH, MATHUTHBIC MATEPHAIIBI

B) dusneKTpuKy, MAarHUTHBIE MATEPHUAITBI, TCPMOPEAKTHBHBIC TIIACTMACCHI

C) IpoBOIHMKH, TONYIPOBOJHHUKH, AUIICKTPUKH, MATHHUTHBIC MATEPHUAIIbI, CIIOUCTHIC
IIACTMACCHI

D) I[MoynpOBOAHUKH, TUIICKTPUKH, MATHUTHBIC MAaTEPHAIIBI

E) ITpoBoaHUKY, AUIIEKTPUKH, TEPMOIUIACTBI, TOTYIIPOBOIHUKH

21. Kakue mMaTepuaibl UMEIOT HAMMEHBIIIEE YIEIbHOE COTPOTUBIICHHUE?

A) ITpoBogHUKH

B) MaruutHbie MaTepHaIbl

C) dudnexTpuku

D) [MonynpoBoIHUKH

E) CBepxnpoBogHUKH

22. Kak W3MeHsIeTCsl BENWYHMHA COMPOTHUBIICHHS IMPOBOJHUKOBBIX MAaTEPUAIOB TPH
WU3MEHCHUH TEMIIEPATypPhI?

A) TloBsImaeTcs CKaYKooOpa3HO

B) He usmensiercs

C) IMoumxkaercs

D) Ocraercst cTaOHIIbHBIM

E) [MoBkimraercst

23. YKaXuTe MaTepHalibl, COIPOTUBIICHUE KOTOPHIX HE 3aBUCHT OT TEMIICPATYPbI:
A) MaHraH#iH, KOHCTaHTaH

B) ManraunuH, OpoH3a

C) ManranuH, KOHCTaHTaH, OpOH3a



D) Manranus, KOHCTaHTaH, IIepMaLIoin

E) MaHranuH, KOHCTaHTaH, IEPMALION, alTbHA

24. EnuHunei u3sMepeHus OJIHOM MOIIIHOCTH S L€ CUHYCOMIaJIbHOIO TOKA SIBIISIETCH. . .

A) BA
B) BAp
C) Ox
D) Bt
E)A

25. Enunauna uzmepeHus akTUBHOM MOITHOCTH P ...
A) kBt
B) kBAp
C) kBA
D) xJIx
E) x

Kpurepuu onenuBanus

% BepHBIX pelleHHii (0TBETOB)

IIIxana omeHNBAHUA

85-100% COMIUYHOY
70-84% «XOpOuo»
51-69% «Y00BNIeMEOPUMENLHOY

50% u meHee

«HE YAOBJICTBOPUTCIIBHO»

2.3 THUIIOBBIE HWHIAUBUAYAJIBHBIE KOHTPOJIbHBIE

JUCIUIIVIMHE

BAPUAHT 1

3AJIAHUSI  TIO

3agaua 1. Jlana pa3BeTBJIEHHAs JIEKTpUUECKas LIEMb, COJEprKallasi OJUH UCTOYHUK YHEPIHH C

S/IC E u npuemHuku R1, R2, R3, R4, R5. MeTo10M TMHEWHBIX peoOpa30BaHUI HallTH TOKH BO

BCEX BETBSAX M HampspKeHUs Ha aneMmeHTax nenu. CoctaButh OanaHc momHOCTH. McxomHbie

TaHHbIE IpUBeIeHbI B TabmuIe 1.

Tabmuna 1
HcxonHanie manabIe
E R1 R» R3 R4 Rs
B OMm OMm Om OMm OMm
30 2 6 12 12




L]z

R, R,

Puc. 1
3apaua 2. K reneparopy mocrossHHOoro Toka, umeromero DJIC Ei1 = 12 B u BHyTpeHHee

conpotunenue R1 = 0,5 Om, nmoaxmtoueH s 3apsana akkymyasarop ¢ 9JIC E2 u BHyTpeHHUM
COMPOTHUBIIEHUEM R>, a Takke N OJWHAKOBBIX JIAMIl HAKaJIMBAHHS MOIIHOCTBIO P Kaxmas c

HOMHHANBHBIM HanpspkeHueM Uy = 12 B. Jlamnel BkitouaroTcst mapamienbHo. [anusie E2, Ry,

n u P npuBeneHsl B Tabnure 2.
CocTaBUTh CX€My AJIEKTPUYECKOM LIENHU, a 3aTeM MEepedTH K pPacyeTHON cXeMe 3aMEIlEHUS.

OHpe,I[eJ'II/ITb TOKHU B BETBAX METOAOM KOHTYPHLIX TOKOB. CocTaBuTh OajaHC MOILIHOCTEH.

Tabnmma 2
HcxonHble JaHHBIE
E, R> P n
OMm Bt LT
10 8,5 5 2

3agauya 3. B nenu (puc. 2) akTUBHBIE U PEAKTUBHBIE CONPOTUBIICHUS BETBEHl COOTBETCTBEHHO

paBHbl R1, X1 u R2, X2. Tok, usMmepeHHslii amrepmerpom, /1. Omnpenenuts: a) moKazaHUs

BOJIbTMETPA W BaTTMETPa; 0) KOI(PPHUIIMEHT MOIIHOCTH Ha3aXMMax Ienu. Pacuer BBIMOIHUTH

METOJIOM KOMIUIEKCHBIX Yrcell. [IoCTpOuTh BEKTOPHYIO TUarpaMmy.

Tabmumna 3
UcxonHanie manabIe
I R1 X1 R X2
Om Om Om Om
4 2 -5
%k
r— \\Y
N
O, h
R,
. JX
JX




Puc. 2
3agaua 4. Jlns 3IEKTPUYECKONW CXEMBI, PUC. 3, BBIMOIHHUTH CIICIYIOIINE3a/IaHUS:

1. OnpenennTs TOKH B BETBSX.
2. CoCTaBUTb OaJIaHC MOIITHOCTEH.
3. OnpenenuTh HANPsSKEHUs HA dJIEMEHTAX LIEMH.

4. TlocTpouTh BEKTOPHYIO JUATPAMMY TOKOB H TONOIPaQUIECKyIO IUarpaMmy.

Tao6numa 4
Hcxoanbie JaHHBIE
E f C1 C2 Ls R: R Rs
B I'g MK®D MKD mI'H Om OmMm OmMm
50 50 637 300 15,9 2 3 4

Puc. 3

3apauya 5. B Tpex¢a3Hylo 4eThIPEXNpPOBOAHYIO CeTh C JUHEWHBIM HampsbkeHuem U = 380 B
BKJIIOYEHBI IO cXeMe 3Be3/ia ocBeTuTenbHble JaMisbl J[PJI ¢ mapamerpamu R, X B xaxaoi dase.
[Tapametpsl R, X, npuBesieHb! B Ta0nuie 5. DIeKTpUUECcKas cxeMa 3aMellleHus I0Ka3aHa Ha pHC.

4. Onpenenuth (asHble TOkM notpedurenei. Iloctpouts B MacimTabe BEKTOPHYIO AMArpaMmy

TOKOB U HaprI)KeHI/Iﬁ.

Tab6muma 5
UcxonHanie manabIe
R X
OMm Om
36,6 55,6




Cetn

Puc. 4

3agaua 6. [ TpexdazHoro tpanchopmaTopa, mapameTpsl KOTOPOTo MPHUBEACHBI B TadIUIE O,

OIIpCACIINTL HOMHHAJIBHBIC TOKH HepBI/I‘IHOﬁ u BTOpH‘IHOfI O6MOTOK; COIIPOTUBJICHUA 00MOTOK

Tpancopmaropa 11, 12, X1, X2 ¥ HAMArHUYUBAIONICH IemMd 710, Xo; KOIPPUIUCHT
tpancopmaruu. ITOCTPOMTH BHEIIHIO XapaKTePUCTHKY, T.e. 3aBucumocth Uz = f(B);
3aBUCHMOCTH KOA(QPHITHCHTA MTOJIE3HOTO JCUCTBHS OT CTETEeHH 3arpy3ku 11 = f(f).
Koaddurment MomHoCTH TPUHATH paBHBIM COS@2 = 0,8.
Tabnuua 6
Hcxonublie nanHbIe
Homwun. Mo, Uy Uy CxeMa 1 rpymma [Torepu kBT
Uk 1 0
S BH HH COEIUHEHU
Po Px
KBA kB KB obmoToK % %
63 6 0,4 NAu 0,24 1,28 4,5 2,8

3agaua /. TpexdasHblil aCHHXPOHHBIN ABUraTeNlb C KOPOTKO3aMKHYTBIM POTOPOM BKJIIOYEH B

ceTb ¢ HOMMHaNbHbIM HampsbkeHneM UH = 380 B u uactoroii f = 50 I'u. O6MoTKa craTopa

coequHEeHa B 3Be31y. JlaHHbIe IBUTaTelNs MPUBEACHHI B Ta0OIHIIE 7.

OHpe,I[eJ'II/ITBZ HOTpe6J'I$IeMy1-O MOIIHOCTD, HOMHHAJIbHBIN M MaKCUMAaJIbHBIN MOMCHTHEI, HYCKOBOﬁ

TOK, HOMUHAJIbLHOC U KPUTHUYCCKOC CKOJIbKCHUA. HOCTpOI/ITB MCXAaHUYCCKYIO XapaKTCPpUCTUKY M

= f(s).
Tabmuna 7
UcxonHanie manabIe
Pu Ny n COS @u IvTu M/Mu
kBT 00/MUH - - - -
0,09 2742 0,6 0,7 3,5 2,2
3agauya 8. [Ipom3BOACTBEHHBII MeXaHWU3M pPa0OTAaeT C MPOJODKUTEIEHOW TepeMEHHON




Harpy3koi. B Tabmmie § mnpuBenaeHBI HArpy304HbIC AHarpaMMbl padbOTHl MEXaHU3Ma U

CHHXPOHHAsi 4acToTa BpamieHuss ni. TpeOyercss MOCTPOHUTH HArpy30uHyr auarpammy P(t),

BbIOpaTh IO KaTaJory AaCUHXPOHHBIM JBUTraTellb C KOPOTKO3aMKHYThIM poTopoM. IIposectu

IIPOBEPKY JIBUrATENsS IO NEPErPY30YHON CIIOCOOHOCTH.

Koadduiment, yunTeiBaromuii BO3BMOXKHOE CHIKEHHE HAMpPsDKEHUS, MPUHATH PaBHBIM ky =

0,85.
HapucoBare cxemy ympaBieHuss Tpex(a3sHbIM aCHHXPOHHBIM JIBUTATEelIEM U OMHUCATh €ro
pabory.
Tab6muna 8
Hcxonueie naHHbIE

P ng

kBT C 00/MuUH
15 25 0 30 10 50 10 30 10 75 60 1000

3agaua 9. VcxoaHble JaHHBIC JUIsl pacyeTa BBIIPSMUTENS MpuBeAeHb B Tabmuie 9, roe UC —

HaIIps’KCHUE CCTH, MU TAIONICH BBIIIPAMUATCIIb, fC — 4acToTa CCTU IICPCMCHHOI'O TOKa, Uo —

BbIXO/JJHOC BBIIIPAMICHHOC HAIIPSAKCHUC, Io — TOK Ha BBIXOJCBBIITPAMUTCIIA, KH — KOB(I)CI)I/II_[I/ICHT

Hy.HI)C&HI/Iﬁ BBIIPAMIICHHOI'O HAITPSXKCHUA.

Tab6numa 9
Wcxonmabie JaHHbIC
Uc Uo Io Ifc Kn
B A I %
220 10 50 1,5

Puc. 5

BAPUAHT 2

3anaua 1. JlaHa pa3BeTBICHHAs dJEKTPUYECKas II€Th, COJAEPKAIIas OJUH MCTOYHHUK YHEPTUHU C

OJIC E n npuemauku R1, R2, R3, R4, R5. MeToioM TUHEHHBIX MpeoOpa3oBaHU HAWTH TOKU BO




BCCX BCTBAX M HAIPsXKCHUA Ha 3JICMCHTaX IICITH. CocTtaBuTh Oajtanc MOIIIHOCTH. I/ICXOI[HBIG

TaHHBIC TIPUBEICHBI B TabmuIe 1.

Tabmuma 1
HcxoaHble JaHHBIS
E Rl R2 R3 R4 R5
B OMm OMm Om Om OMm
30 2 2 12 6 12

Puc. 1

3agaua 2. K reneparopy mocrosHHOro toka, mmermero DJIC E1 = 12 B u BHyTpeHHee
comporuBienue R1 = 0,5 Owm, moxkitoven s 3apsina akkymyssitop ¢ 9/1C E2 u BHyTpeHHHM
COIIPOTHBIIEHUEM R2, a Takke N OJWHAKOBBIX JIAMI HAKaJIWBAaHUS MOIIHOCTBIO P Kaxkmas c
HOMHUHAJIBHBIM HanpspkenueMm Uy = 12 B. Jlamnbr Brimrowarotest napaiensHo. Jlannsie E2, R2,
n u P npuBeneHsl B Tabmuie 2.

CocTaBuTh CXCMY BHCKTpI/I‘{eCKOﬁ OCnM, a 3aTeM HepeﬁTH K pacquHoﬁ CXCMC 3aMCIICHUA.

OnpenenuTb TOKM B BETBAX METOJOM KOHTYPHBIX TOKOB. COCTaBUTH OajaHC MOIIIHOCTEH.

Tabnuma 2
HcxonHble JaHHBIE
E> R> P n
OMm Bt HIT
8 4,8 3 4

3anaua 3. B nenu (puc. 2) akTUBHBIE M PEaKTUBHBIC COMPOTHBIICHHUS BETBEH COOTBETCTBEHHO

paBHbl R1, X1 u R2, X2. Tok, usMmepeHHslii ammnepmerpom, /1. Onpenenutsb: a) MmokazaHus

BOJIbTMETpA U BATTMCTPA, 6) KOE)(b(I)I/II_II/ICHT MOIITHOCTH Ha 3a)KMMaxX Ilenu. PacdeT BBINOIHUTH

METOAOM KOMIIJICKCHBIX YHCCII. HOCTpOI/ITL BCKTOPHYIO AUarpaMmmy.

Tabmuna 3
HcxonHble 1aHHbIE

I R X1 R, P(z



Om Om Om Om
4 3 3 —6
o—o— ;W*‘
N
R,
O, r
X —
x 3
oO—e @
Puc. 2

3agaua 4. Jlns 3/€KTPUYECKONW CXEMBbI, PUC. 3, BBIMOIHUTH CIEIYIOIINE3aIaHU:

1. OHpeIleJII/ITI) TOKH B BETBAX.

2. CocTaBUTb OaaHC MOITHOCTEHH.

3. OHpeIleJII/ITI) HAIIPsOKCHUA HA DJICMCHTAX L CIIN.

4. TIocTpouTh BEKTOPHYIO MArPaMMYy TOKOB H TOMOIPahHIECKyIO IUarpaMmy.

Tabnuua 4
UcxonHbie manHbIe
E f C1 C> Ls R: R Rs
B I'g MK®D MKD mI'H Om OmMm OmMm
100 50 637 300 15,9 2 3 4
. C R,
1
1 :l_
E
|2 o L3
T C,
Puc. 3

3agaya 5. B Tpexda3Hyro YeTHIpEeXIpPOBOIHYIO CeTh ¢ JMHEHHBIM Hampsbkernem U = 380 B

BKJIFOUYEHBI 110 CXeMe 3Be37a ocBeTuTeNbHbIe Jamnbl JIPJI ¢ mapamerpamuR, X B kaxmoil dase.

[Tapametpsl R, X, npuBeieHbl B Ta0uIle 5. DIEeKTpUYecKas cxema 3aMellleHrs [T0Ka3aHa Ha pHuC.

4. Onpenenutsd (azHble TOKU norpeduteneid. IlocTpouTs B Macmrabe BEKTOPHYIO JAUarpammy




TOKOB W HaIpsKEHUIA.

Tab6muna 5
Hcxonnele qaHHbIE
R X
OMm OM
21,8 29
CeTn
P

7, >

Puc. 4

3agaua 6. J[nsa Tpexdaznoro TpaHchopmaTopa, mapameTpsl KOTOPOTo MPHUBEACHBI B TaOIUIE O,
OINpeAeUTh HOMUHAJIbHBIE TOKH MEPBUYHON U BTOPUYHONH OOMOTOK; COMPOTHBIIEHUS OOMOTOK
Tpancopmaropa 11, 712, X1, X2 ¥ HaMarHUYMBAIOUIEH 1€MW 7o, Xo, Kod(hduImeHt
tpancopmanuu. ITOCTPOMTH BHEIIHIOI XapaKTePUCTHKY, T.e. 3aBucumocth Uz = f(B);

3aBUCHMOCTH KO3 PHIIMEHTA MTOJIE3HOTO ICHCTBHUS OT CTENeHu 3arpy3ku 11 = f(f).

KoaddunmeHnT MmomHoCcT! MPUHSTH paBHBIM COS@2 = 0,8.

Ta0nuua 6
HcxonHble TaHHbIE
HomuH. morr. Uin Uzn Cxema urpymma  [L10TepH KBT
(7A% 1 0
Su BH HH COEIMHEHUS
P P
KBA KB B 06MOTOK ° : % %
100 6 0,4 NAn 0,33 1,97 45 2,6

3agaua 7. TpexdasHblil aCHHXPOHHBIN JABUraTellb ¢ KOPOTKO3aMKHYTBHIM POTOPOM BKJIIOYEH B

ceTb ¢ HOMHMHaNbHbIM HampsbkeHneM Ul = 380 B u uactoroii f = 50 I'u. O6moTka craTopa

coeIMHEHA B 3Be31y. [laHHbIe ABUTATEINS MPUBEICHBI B TaOIHIe 7.



Onpenenuth: MOTpeOIIeMy0 MOIITHOCTh, HOMUHAJBHBIN U MaKCUMAJIbHBIA MOMEHTHI, ITYCKOBOM

TOK, HOMMHAJIbHOE U KPUTUYECKOE CKOJIbXKEHM. [10CTpOnTh MEXaHMUECKYIO XapaKTepUCTUKY M

= f(s).
Tabauna 7
Hcxonabie JaHHbIC
Py ny n COS Pu IivTn My/My
kBT 00/MUH - - -
0,12 2709 0,63 0,7 3,5 2,2

3agauya 8. I[Ipom3BOoACTBEHHBII MeXaHU3M pPAa0OTAaeT C MPOJODKUTEIBHOW TepeMEeHHON

Harpy3koil. B Tabnume 8 mnpuBeneHbl Harpy3ouHble AWarpaMMbl pabOThl MeXaHW3Ma U

CHHXPOHHAsl 4acToTa BpalleHuss ni. TpeOyercss MOCTPOUTH HArpy30uHyro auarpammy P(t),

BLI6paTI> 0 Karajory aCI/IHXpOHHHﬁ ABUTaTC]Ib C KOPOTKO3aMKHYTBIM POTOPOM. HpOBeCTI/I

IIPOBEPKY JIBUrATENS IO NEPErPY30YHON CIIOCOOHOCTH.

Koadduuument, yuuteiBaromumii BO3MOKHOE CHUKCHUE HANPSDKEHHs, TPUHATH PaBHBIM Ky =

0,85.
HapucoBate cxeMy ympaBieHus Tpex(}asHbIM aCHHXPOHHBIM JIBUTaTelieM U OMUCATh €ro
pabory.
Tabmauua 8
HUcxonupie nanunie

P n,

kBT 00/MuH
14 0 25 10 10 4 2 140 7 15 1500

3agaua 9. VcxonHble MaHHBIE ISl pacdeTa BBIIPSIMHUTENS NMPUBEAEHBI B Tabmuue 9, rne UC —

HaNpsDKCHUE CeTH, MHTAIOMICH BBIIPSIMUTENb; f(C — YacToTa CeTH MepeMeHHoro toka; Up —

BBIXOJIHOE BBITIPSIMIICHHOE HAMpsKeHHE; o — TOK Ha BRIXOAEBBIIpAMUTENs; K[ — K03 duimuent

Hy,HI:C&III/Iﬁ BBIIPAMIICHHOT'O HAITPAKCHUA.

Tabmuma 9
HUcxonurie nanHuLIe
Uc Uo Io fc Kn
B A ' %
27 18 5 50 1,7




VD2

TP E'

Puc. 5

BAPUAHT 3

33[{3‘13 1. [[aHa Pa3BCTBJIICHHAA 3JICKTPUYCCKAs LCIIb, COACPIKAIlasd OJUH MCTOYHHUK DHCPIUU C

O/C E u npuemnuku R1, R2, R3, R4, R5. MeToioMm TMHEHHBIX MTPeoOpa3oBaHUl HAWTH TOKH BO

BCEX BETBAX M HAIpsDKEHUs Ha diemeHTax uenu. CocrtaBUTh OanaHc MOIIHOCTU. McXomHbie

JIaHHBIE MPUBEACHBI B Tabuiie 1.

Tabmuma 1
HcxonHble JaHHbIE
E R1 R> R3 R4 Rs
B OMm OMm Om Om OMm
20 2 12 2 6 12

Puc. 1

3agaua 2. K reneparopy mocrosHHOro toka, mmeromero DJIC E1 = 12 B u BHyTpeHHee

comporuBienue R1 = 0,5 Owm, moxkitodeH st 3apsina akkymyssitop ¢ 9/1C E2 u BHyTpeHHHM

COIIPOTUBJICHUEM R2, a TaKK€ N OJHHAKOBBIX JIaMII HaKaJIMBaHHUs MOIIIHOCTBIO P Kaxaasa C




HOMUHAJIBHBIM HanpspkenueMm Uy = 12 B. Jlammnbel BkIowatoTes: napauiensHo. Jlanusie E2, Rz,

n u P npuseneHsl B Tabnuue 2.

CocraBuTh CXEMY SHCKTpI/I‘ICCKOﬁ Oeru, a 3aTeM HepeﬁTI/I K pacquHoﬁ CXEME 3aMCIICHUA.

OnpenenuTb TOKH B BETBAX METOJJOM KOHTYPHBIX TOKOB. COCTaBUTh OaJaHC MOITHOCTEH.

Tabmnuua 2
Hcxonuble faHHbIE

E>

R>
OMm

P
Bt

3agaua 3. B nenu (puc. 2) akTUBHBIE U PEAKTUBHBIE CONPOTUBIICHUS BETBEH COOTBETCTBEHHO

paBHbl R1, X1 u R2, X2. Tok, u3MmepeHHslii amrnepmerpom, /1. Onpenenuts: a) mokazaHus

BOJIBTMECTPA WU BATTMCTPA, 6) K03(1)(1)I/II_[I/ICHT MOILIHOCTH Ha3aKUMax Lienu. PacyeT BBIMOIHUTH

MCTOAOM KOMIIIICKCHBIX YHCCII. HOCTpOI/ITL BCKTOPHYIO InarpaMmmy.

Tabmuna 3
HcxoaHble JaHHBIE

I

Om

X1
OMm

Om

X
OMm

4

—5

\J

Puc. 2

3agaua 4. Jlns 5JIEKTPUYECKON CXEMBbI, puC. 3, BBITOJHUTH CIEAYIOUIHE3alaHus:

1. OnpeneJme TOKH B BETBAX.

2. CocTaBUTh OaJIaHC MOIITHOCTEH.

3. OHpeJIeJIHTI) HAIMpsOKCHUA Ha DJIEMCHTAX LCTIN.

4. TocTpouTh BEKTOPHYIO TMArPaMMy TOKOB H TOTIOTPaQUIECKYIO UarpaMmy.

Tabmuna 4

HcxonHbie JaHHBIE

E

C1

C> Ls

R1 ‘ R>

R3




B I'o MKD MKD Ml 'H OMm OMm OMm
120 50 637 300 15,9 2 3 4
C e
L
” | |
E
R, L, $
R,
C,
Puc. 3

3agaua 5. B Tpexdas3Hylo 4eThIpEeXNpOBOIHYIO CeTh ¢ JUHeHHbIM HampsbkeHuem U = 380 B

BKJIFOYCHEI 110 CXEMC 3BC31a OCBCTUTCIIBHBIC JIaMIIbI I[P.H C IIapaMeTpaMu R, XB Ka)KﬂOﬁ (1)336.

[Tapametpsl R, X, npuBeneHbI B TAOIHIIE 5. DIIEKTpHUECKas CXeMa 3aMeIICHHS TT0OKa3aHa Ha PHC.

4. Onpenenuth (asHble TOKH norpedureneir. Iloctpouts B MacmTade BEKTOPHYIO AHArPaMMy

TOKOB U HaprI)KeHI/Iﬁ.

Tab6ymma 5
HcxonHble JaHHBIE
R X
Om Om
52,7 53,8

CeTth

Z0

Puc. 4

3agauya 6. J[nsa Tpexdasznoro TpaHchopmaTopa, mapameTpsl KOTOPOro MPHUBEACHBI B TaOIUIIE O,

ONpCACIINT HOMUHAJIBHBIC TOKU HCpBH‘-IHOﬁ u BTOpH‘IHOfI 06MOTOK; COIIPOTUBJICHUA 00MOTOK




Tpancopmaropa 11, 712, X], X2 ¥ HaMarHM4MBaloUled uenu 7o, Xo; Kod(duuueHt

tpancopmanmu. [locTpoMTh BHEIIHIO XapaKTepUCTUKY, T.e. 3aBucumocth Uz = f(f);
3aBHCUMOCTh K03()(DUIIMEHTA TI0JIE3HOTO ACHCTBUS OT cTereHu 3arpy3ku 1 = f(5).

Koaddurment MmomHocTH IpUHATH paBHBIM COS@2 = 0,8.

Tab6muna 6
Wcxonupie naHHbIE
Howmun. momt. Un Uon Cxema u rpymma  [[10T€pH KBT
Uk 1 0
Su BH HH COCIUHEHUS
P P
KBA kB kB 06MoTOK ° « % %
100 10 0,4 NMAH 0,33 1,97 45 2,6

3agaua 7. Tpexda3Hblil aCHHXPOHHBIN JIBUTATENb ¢ KOPOTKO3AMKHYTBIM POTOPOM BKIJIIOUEH B

cerb ¢ HoMHHaNbHBIM HampsokeHuneM Ul = 380 B u wactoroii f = 50 I'm. O6moTKa craTopa

coequHEHa B 3Be311y. JlaHHbIe IBUraTelNs MPUBEACHBI B Ta0IHIIE 7.
Onpenenutb: NOTPEOIIEMYIO MOIIHOCTh, HOMUHAIBHBIA U MaKCUMAJIbHBIII MOMEHTHI, ITyCKOBOM

TOK, HOMHHAJIBHOE U KPUTHYECKOE CKOJIbKEHHUs. II0CTpONTh MEXaHUUYECKYIO XapaKTepUCTUKY M

= f(s).

Tabmuna 7
Wcxonabie JaHHbIC
Pu Ny n COS @u ITu Mn/My
kBT 00/MUH - - - -
0,8 2760 0,66 0,76 4 2,2

3agauya 8. I[Ipom3BoACTBEHHBII MeXaHU3M pPa0OTaeT C MPOJODKUTEIBHOW TepeMEHHON
Harpy3koi. B Tabnuie 8 mnpuBeneHbl Harpy3o4Hble JAMarpaMmbl paOOThl MeXaHuU3Ma H
CHHXPOHHAsl 4acToTa BpalleHHs ni. TpeOyercss MOCTPOUTH HArpy304yHyH auarpammy P(t),
BBIOpAaTh MO KAaTaJoOry ACHHXPOHHBIA JBHraTelb C KOPOTKO3aMKHYTbIM poTopoM. IIpoBectu
IPOBEPKY JBUTATEINS IO EPErPYy30YHON CIIOCOOHOCTH.

Koo dumument, yunteiBaromuii BO3MOKHOE CHUKCHUE HAIPSDKEHUS, NPUHSATH PaBHBIM Ky =

0,85.
HapucoBate cxeMy ympaBieHus Tpex(}a3sHbIM aCHHXPOHHBIM JIBUTaTelleM U OMHUCATh €ro
pabory.
Tab6muma 8
UcxonHanie manabIe
p t nq
kBT C 00/MUH

25 10 35 8 5 [10 2 2 1 1 2 3 1500




3agaua 9. McxonHble naHHbBIE ISl pacyeTa BBIIPSIMUTENS NMpUBeAeHb B Tabuuue 9, rne UC —

HaIIpsDKCHUE CETH, IUTAIOIICH BBIIPSIMUTEND, — YacToTa CETH IICPEMCHHOI'O TOKa, Uo —
2 5

BBIXO/IHOE BBHINPAMIICHHOE HampsbkeHue; Io — TOK Ha BbIXOAeBbIpsAMuTes; K[ — koadduument

Hy.HBCElI_[I/Iﬁ BBIIPAMIICHHOI'O HAITPSIPKCHUA.

Tabmuma 9
Hcxonabie JaHHbBIC
U C U 0 I 0 f C K I
I )
220 10 8 50 1,9

Puc. 5

BAPUAHT 4

VD1-VD4

3agaua 1. Jlana pa3BeTBJI€HHAs JEKTpUUECKas LEMb, COJEprKallasi OJUH UCTOYHUK YHEPIHH C

S/IC E v npuemHuku R1, R2, R3, R4, R5. MeTo10M TMHEWHBIX peoOpa30BaHUi HAUTH TOKH BO

BCEX BETBAX M HaMpsDKEHUs Ha asnemeHTax 1enu. CoctaButh Oalanc MomHOCTH. McxomHbie

JaHHBIC ITPUBCJICHLI B Ta6n1/1ue 1.

Tabmuna 1
UcxonHanie manabIe
E R1 R> R3 R4 Rs
B OMm OMm Om Om Om
20 2 6 12 12




Puc. 1
3agaua 2. K reneparopy mocrosiHHoro toka, umewimero 2JIC E1 = 12 B u BHyTpeHHee

conpotusnienue R1 = 0,5 Owm, nmogkmtouen ams 3apsiaa akkymynsatop ¢ 3/1C E2 u BHyTpeHHUM
CONPOTHUBIICHHEM R», a Takke M OJMHAKOBBIX JIaMIl HAKaJWBaHHUS MOITHOCTBHIO P Kaxmas ¢

HOMHHANBHBIM HanpsbkeHueM Uy = 12 B. Jlamnel BkimtouatoTcest mapamienbHo. [lanusie E2, Ry,

n u P npuBeneHsl B Tabnuue 2.
CocTaBUTh CX€My AJIEKTPUYECKOM LIENHU, a 3aTeM MEepedTH K PacUeTHON CXeMe 3aMEIlEHUS.
OnpeaenuTb TOKH B BETBAX METOJIOM KOHTYPHBIX TOKOB. COCTaBUTh OajaHC MOLIHOCTEH.

Tabmauua 2
HWcxonHble JaHHbIE

E> R P n
B OMm Bt T

11 5 1 7

3agaua 3. B nenu (puc. 2) akTHUBHBIC U PEAKTUBHBIE CONMPOTUBIECHUSI BETBE COOTBETCTBEHHO
paBHbl R1, X1 u R2, X2. Tok, usMmepeHHslid amrmepmerpom, /1. Omnpenenuts: a) mokKazaHUs
BOJIbTMETPA U BaTTMETPA; 0) KOI()PUIIMEHT MOIIIHOCTH Ha 3aKUMax Ienu. Pacuer BBIMOIHUTH

METOJIOM KOMIUIEKCHBIX 4Hcel. [I0CTpOMTEBEKTOPHYIO THArpaMMmy.

Tab6muna 3
HUcxonurie naHHLIe
I R1 X1 R> X2
A Om Om Om Om
3 4 3 3 6
Puc. 2

33}13'-13 4. I[JI}I BHGKTqueCKOﬁ CXCMEI, pHC. 3, BBIIIOJIHUTE CJIICAYIOIIHUC3aJaHUSA:

1. OHpeI[eJ'II/ITI) TOKH B BETBAX.



2. CoCTaBHUTb OajlaHC MOITHOCTEH.

3. OHpGI[CJII/ITB HAIPsOKCHUA HA 3JICMCHTAX 1 CIIN.

4. TlocTpouTh BEKTOPHYIO TMArPaAMMY TOKOB U TOMOTrpahHIECcKyrO AuarpaMmy.

Tabmnma 4
UcxonHsie maHHbBIE
E f C1 C2 Ls R: R Rs
B I'g MK®D MKD mI'H Om OmMm OmMm
200 50 637 300 15,9 2 3 4
. C R,
1
1 :I_
] R, R L,
Puc. 3

3agauya 5. B Tpex¢asHyio YeTHIPEXIpPOBOAHYIO CETh ¢ JUHEWHBIM Hampsbkenuem U = 380 B

BKIIFOUEHBI TI0 CXEME 3Be3/1a ocBeTutTenbHbIe amiibl JIPJI ¢ mapamerpamu R, X B kaxoi ¢ase.

[Tapametpsl R, X, mpuBeieHbI B TA0IHIIE 5. DIEKTpUUECKasi CXeMa 3aMellleHrs [T0Ka3aHa Ha pHUC.

4. Onpenenuth (asHble TOkM notpedurenei. Iloctpouts B MacmTabe BEKTOPHYIO AMArpaMmy

TOKOB U HaIlPSDKEHUM.

Tab6muna 5
HUcxonurie naHHLIe
R X
OMm Om
34,9 44,5




Z O >

Puc. 4

3amaua 6. [{na tpexdasznoro TpanchopmaTopa, napameTpbl KOTOpOro IMpUBEICHBI B TaduIe 0,
OIPEICTTUTh HOMUHAJIBHBIC TOKU TIEPBHYHON M BTOPHYHON OOMOTOK; CONMPOTHUBIICHUSI OOMOTOK
Tpanchopmaropa 11, 12, X], X2 M HAMarHWYMBaKOIIeHl uemu 1o, Xo; KOIPPHUIUCHT
tpancopmanuu. [locTpoMTh BHEIIHIO XapaKTepUCTUKY, T.e. 3aBucuMocth Uz = f(f);
3aBUCHMOCTB KOA((PHUIMCHTA MTOJIC3HOTO JICHCTBUSI OT CTEeHH 3arpy3ku 11 = f().

Koadduument MomHocT! MPUHSTH paBHBIM COS@2 = 0,8.

Tab6muma 6
Hcxonuble JaHHbIE
Homun. momt. Un Uzn Cxema urpynma  [[10TepH KBT
Uk 1 0
Su BH HH COEIMHEHUS
P P
KBA «B B 0OMmOTOK ° . % %
160 6 0,4 NAH 0,51 2,65 4.5 2,4

3apaua 7. Tpexda3Hblil aCHHXPOHHBIN JIBUTATENb ¢ KOPOTKO3AMKHYTBIM POTOPOM BKIJIIOUEH B

ceTb ¢ HoMHHaNBHBIM HampsokeHuneM U = 380 B u wactoroii f = 50 I'm. O6MoTKa craTopa

coequHEeHa B 3Be31y. [JlaHHbIe qBUTATENs IPUBEIEHBI B Ta0IuIe 7.

Ornpenenutsb: MOTPeOIIEMYIO0 MOIIIHOCTh, HOMUHAJBHBIN U MaKCUMAJIbHBIA MOMEHTBI, ITyCKOBOM
TOK, HOMUHAJIBHOE U KPUTUYECKOE CKOJbKEHUS. [[0CTpONTh MEXaHMYECKYIO XapaKTEPUCTUKY M
= f(s).

Tabmuna 7
UcxonHanie manabIe

Pu nu n COS ¢u I'Tu M/Mu

kBt 00/MuH - - - -




0,25

2850

0,68

0,77

4

2,2

3apaya 8. IIpou3BOACTBEHHBIM MeEXaHWU3M pPabOTaeT C MPOJOJDKUTEILHON IEpEeMEHHOU

Harpy3koil. B Tabnume 8 mnpuBeneHbl Harpy3ouyHble AMarpaMMbl pabOThl MeXaHW3Ma U

CHHXPOHHAs YacToTa BpalleHUs Ni. TpedyeTcs MOCTPOUTH HArpy3ouHyro auarpammy P(t),

BbIOpaTh MO KaTajlory aCHMHXPOHHBIM JIBUTaTeNlb C KOPOTKO3aMKHYThIM poTopoM. IIpoBectu

IIPOBEPKY JIBUrATENS IO NIEPErPY30YHON CIIOCOOHOCTH.

Koadduument, yuuteiBaromuii BO3MOKHOE CHUKCHUE HANPSOKEHHS, MPUHATH PaBHBIM Ky =

0,85.
HapucoBare cxemy ympaBieHus Tpex(]a3sHbIM aCHHXPOHHBIM JIBUTATEelIEM U OMHUCATh €ro
pabory.
Tabmuna 8
Hcxonueie nanunie
P ny
kBT 00/MuH
5 20 30 0 8 3 2 3 1500

3agaua 9. VcxonHble naHHBIE ISl pacyeTa BBIIPSIMHUTENS NMpUBEAEHB B Tabmuue 9, rne UC —

HaNpsDKCHUE CeTH, MHTAIOMICH BBIIPSAMUTENb; f(C — YacToTa CeTH NepeMeHHoro toka; Up —

BBIXOJHOC BBIIPAMIICHHOC HAIIPAKCHUC, 10 — TOK Ha BBIXOJACBBIIIPAMUTCIIA, KH — KOBCI)(l)I/IHI/IeHT

Hy.]'IBCEII_II/Iﬁ BBIIIPAMIICHHOI'O HAITPSAXKCHUA.

Tabmuma 9
HcxoaHble JaHHbBIS
Uc Uo Io fc Kn
B A 1B %
127 10 12 50 2,0




BAPUAHT 5
3apaua 1. JlaHa pa3BeTBIEHHAs 3JEKTPUYECKas 1I€Mb, COJAEPKAIlas OAUH MCTOYHHUK SHEPTUU C
O/C E u npuemnuku R1, R2, R3, R4, R5. MeToioMm JIMHEHHBIX MTPeo0pa30BaHUl HAUTH TOKHU BO
BCEX BETBAX U HampshDKeHHs Ha dneMmeHTtax nenu. CocraBuTh OanaHc MomiHocTd. McxomHbie

JIaHHBIE TIPUBEICHBI B TabymIie 1.

Tabmuma 1
Hcxonabie JaHHbIE
E R1 R> R3 R4 Rs
B OMm OMm Om OMm OM
30 6 2 12 12

3agaua 2. K reneparopy mocrossHHOoro toka, umewiero 2JIC E1 = 12 B u BHyTpeHHee
comporuBienue R1 = 0,5 Owm, noxkimtouen s 3apsina akkymyssarop ¢ 9/1C E2 u BHyTpeHHUM
CONPOTHUBIIEHUEM R?, a TakKe N OJMHAKOBBIX JIAMII HAaKaJIMBaHWsS MOILMHOCTBIO P Kaxnas ¢

HOMUHAJIBHBIM HanpspkenueMm Uy = 12 B. Jlammel BKiTIO9atoTest mapajuienbHo. Jlanusie E2, Rz,

n u P npusezeHsl B Tabnuue 2.
CocTaBUTh CXeMy 3JIEKTPUYECKOH Lenmu, a 3aTeM IMepelTH K pacueTHOH cxeme 3aMelleHHs.

OHpeI[eJ'II/ITB TOKHU B BE€TBAX METOAOM KOHTYPHLIX TOKOB. CocraButh OanaHc MOIITHOCTEH.

Tabauna 2
UcxonHanie manabIC
E; R> P n
B Om Bt HIT
6 4,5 1 8

3agaua 3. B nenu (puc. 2) akTUBHBIE U PEAKTUBHBIE CONPOTUBIICHUS BETBEH COOTBETCTBEHHO

paBHbl R1, X1 u R2, X2. Tok, usMmepeHHblli amrmepmeTpom, /1. Onpenenuts: a) MoKazaHUs



BOJIBTMETPA U BaTTMETPa; 0) KOA()PUIIMEHT MOIIIHOCTH Ha 3aKUMax Ilenu. Pacder BBIMOIHUTH

KOMIUIEKCHBIX yucell. [[ocTpOuThBEKTOPHYIO IHarpamMmy.

METOIOM
Tab6muna 3
Hcxonusie nanabie
1 1 R 1 X 1 R 2 XZ
OMm OMm OMm OMm
4 4 3 4 -2
| ES
H
© W)
R,
R,
| X T
JX
(o @
Puc. 2
3agaua 4. Jlns 3/eKTPUUECKONW CXEMBbI, PUC. 3, BBIMOJIHUTH CIEIYIOIINE3aIaHU:
1. Onpenennts TOKY B BETBSX.
2. CocTaBUTh OAJTAHC MOIITHOCTEHA.
3. OnpenenuTh HAPSDKCHUS Ha SJIEMEHTAX TICTIH.
4. TTocTponTh BEKTOPHYIO JUarpaMMy TOKOB M TOIOTPa(UUYECcKy0 JHarpaMmy.
Tabmuma 4
Hcxonubie naHHbIE
E f C1 C> L3 R: R R3
B I' MKD MKD ml'H OMm OMm OMm
220 50 637 300 15,9 2 3 4
. C R,
"1
1 :I_
E
R, o L3

Puc. 3




3agauya 5. B Tpexda3Hylo YeTHIPEXNPOBOAHYIO CETh C JUHEWHBIM Hampspbkenuem U = 380 B
BKIIFOUEHBI TIO CXE€MeE 3Be3/1a ocBeTutTenbHbIe ammbl JIPJI ¢ mapamerpamu R, X B kaxoii ¢ase.
[Tapametpsl R, X, npuBeneHsl B Ta0nuie 5. DIEKTpUUECKas CXxeMa 3aMelleHus I0Ka3aHa Ha pHC.
4. Onpenenuthb QazHble TOKH norpeduteneit. Iloctpouts B MacmTade BEKTOPHYIO AHArpaMMy

TOKOB H HaHpH)KeHPIfI.

Tabmuua 5
HWcxonHble jaHHbIe
R X
Om Om
18,6 34
Cerb
A j?T“ o
i :
N N

Puc. 4

3agaua 6. J[nsa Tpexdaznoro TpaHchopmaTopa, mapameTpsl KOTOPOTo MPHUBEACHBI B TaOIUIIE O,
OTpeAeUTh HOMUHAJIbHBIE TOKU MEPBUYHON U BTOPUYHONW OOMOTOK; COMPOTHBIIEHUS OOMOTOK
Tpanchopmaropa 11, 712, X1, X2 ¥ HaMarHUYMBAIOUIEH WM 7o, Xo, Kod(hduiImeHt
tpancopmanuu. ITOCTPOMTH BHEIIHIOI XapaKTepUCTHKY, T.e. 3aBucumocth Uz = f(B);

3aBUCHMOCTh KOI(PHIIMEHTA MMOJIE3HOTO ICHCTBHS OT CTENeHu 3arpy3ku 11 = f(f).

KoadduimenT MoHoCcT! NpUHATH paBHBIM COS@2 = 0,8.

Tab6muna 6
Hcxonurple naHHbBIE
HomuH. mori. Uig Uy CxeMa ¥ Tpyrna [Torepu kBT
Uk 1 0
A BH HH COCIUHCHUS
P P
KBA KB KB 00MmOTOK ° : % %
160 10 0,4 NMAH 0,51 2,65 45 2,4




3apaua 7. Tpexda3Hblii aCHHXPOHHBIN JTBUTATENh C KOPOTKO3aMKHYTBHIM POTOPOM BKJIIOUEH B

ceTh ¢ HoMHHaIbHBIM HampsbkeHneM UQ = 380 B wm wactoroit f = 50 I'm. OOMoTKa craropa
coeuHEHa B 3Be3/1y. JlaHHbIe 1BUTATENsI IPUBEICHBI B TA0IHIIE 7.
Onpenenuth: MOTPEOIIIEMYI0 MOIITHOCTh, HOMAHAIBHBIH 1 MAKCUMaJIbHBI MOMEHTBHI, ITyCKOBOM

TOK, HOMHHaJIbHOC U KPUTHYECKOEC CKOJIBXXCHUS. HOCTpOI/ITB MCXaHUYCCKYIO XapaKTCPpUCTUKY M

= f(s).

Tabmuua 7
HcxoaHble JaHHbBIS
Py nu n COS @y Ivlu M,./My
kBT 00/MUH - - - -
0,37 2751 0,7 0,86 4,5 2,2

3agauya 8. I[Ipom3BoACTBEHHBII MeXaHU3M pPAa0OTAaeT C MPOJODKUTEIBHOW TepeMEHHON
Harpy3koi. B Tabnuie 8 mnpuBeneHbl Harpy3o4Hble JAMarpaMmbl paOOThl MeXaHU3Ma U
CHHXPOHHAsl 4acToTa BpalleHHs Ni. TpeOdyeTcs MOCTPOUTH HArpy304yHyk auarpammy P(t),
BbIOpaTh O KAaTaJOry ACHHXPOHHBIA JBUraTellb C KOPOTKO3aMKHYThIM poTopoM. IIpoBectu
IIPOBEPKY JBUTATEINS 110 IEPErPY30YHON CIIOCOOHOCTH.

Koadduuument, yuuteiBaromuii BO3MOKHOE CHUKCHUE HANPSDKEHHs, TPUHATH PaBHBIM Ky =

0,85 HapI/ICOBaTb CXCMY YIIPpaBJICHUA TpeX(i)aSHBIM ACMHXPOHHBIM JBHUI'aTCJICM M OIIMCATb

ero pabory.
Tabauma 8
UcxonHanie manabIe
p t nq
kBT C 00/MUH
25 10 35 8 5 [10 20 10 30 30 45 30 1000

3agauya 9. VcxonHble MaHHBIE ISl pacyeTa BBIIPSIMHUTENS NMPUBEAEHBI B Tabmmue 9, rne UC —
HaNpsDKCHUE CeTH, MHTAIOMICH BBIIPSAMUTENb; f(C — YacToTa CeTH mNepeMeHHoro toka; Up —
BBIXO/IHOE BBHIIPAMIICHHOE HallpsbKeHue; [o — TOK Ha BbIXOAEBbIpsAMuTens; K[ — koadduunent

HYJ'IBCEII_II/Iﬁ BBIIIPAMIICHHOTI'O HAITPSIPKCHUA.

Tabmuma 9
Hcxoauble JaHHBIE

Uc Uo Io fc K1
B B A 1y %

220 10 15 60 2,2




Puc. 5

\%

Y

VDI-VD3

BAPUAHT 6

3agaua 1. Jlana pa3BeTBJIEHHAs JIEKTPUUECKas LIEMb, COJEprKallasi OJUH UCTOYHUK YHEPIUU C

O/C E u npuemnuku R1, R2, R3, R4, R5. MeToioM IMHEHHBIX MTPeoO0pa30BaHUl HAWTH TOKH BO

BCEX BETBAX M HAIpsDKEHUs Ha sneMeHTax nenu. CocTtaBUTh OajaHC MOIIHOCTU. McXomHbie

JIaHHBIE TIPUBEACHBI B Ta0wHIe 1.

Tabmuna 1
Hcxonabie JaHHbIC
E R1 R> R3 R4 Rs
Om Om Om Om Om
40 12 2 12

Puc. 1

3agauya 2. K reneparopy noctosHHoro Ttoka, umetomiero D/IC E1 = 12 B u BHyTpeHHee

compotuBnenue R1 = 0,5 Owm, moxkimtouen s 3apsina akkymyssarop ¢ 9/1C E2 u BHyTpeHHUM

COIIPOTUBJICHUEM R>, a Takke M OJAMHAKOBBIX JIaMII HaKaJMBaHMUSA MOIIHOCThIO P Kaxmas ¢

HOMUHAJIBHBIM HampspkeHuem Uy = 12 B. Jlammer BKTIO9atoTcst mapauiensHo. Jlanusie E2, Rz,




n u P nmpuBeneHsl B Ta0nuIe 2.

CocTaBUTh CXEMY SJIEKTPUYECKOM IENu, a 3aTeM MNEPEeUTH K PACYETHOM CXEMe 3aMeElICHHS.
OnpenenuTb TOKH B BETBAX METOJJOM KOHTYPHBIX TOKOB. COCTaBUTH OaaHC MOITHOCTEH.

Tabmuua 2
Hcxonuble JaHHBIE

E 2 R 2 P n
Om Bt T

3agaua 3. B nenu (puc. 2) akTUBHBIE U PEAKTUBHBIE CONPOTUBIICHUS BETBEH COOTBETCTBEHHO
paBHbl R1, X1 u R2, X2. Tok, u3MmepeHHslii amrnepmerpom, /1. Onpenenuts: a) MokazaHus
BOJIETMETpA U BaTTMETPa; 0) KOA(PGUIMEHT MOIIHOCTH HA 3aKMMax Lenu. Pacyer BBIOIHUTH

METOAOM KOMIIJICKCHBIX 4YHMCCII. HOCTpOI/ITLBCKTOpHYIO AuarpamMmy.

Tabmuna 3
Hcxonnble naHHbIE
11 R1 X1 R> X2
OMm OMm OM OMm
5 4 3 5 -3
Puc. 2
7 %
o—=9 i W
o/
O, h
R,
X ——
ix 3 7
o—e @

3agaua 4. ]Iy 2JIeKTPUYECKONW CXEMBI, pUC. 3, BBITIOJHUTH CIICAYIONINC3a aHMs:
1. OnpenenuTs TOKM B BETBSIX.
2. CocTaBUTb GaaHC MOITHOCTEH.
3. Onpenenurs HANMPSKEHUs HA 2JIEMEHTAX 1T,

4. TIocTpouTh BEKTOPHYIO TMArPaMMy TOKOB U TOMOTpadHIECKyIO0 AMarpaMmmy.

Tabnuua 4
UcxonHanie manabIe

E f (o L1 L, Ls R1 R Rs3

B I' MKD ml'H ml'H mM[H OMm OMm OMm

50 50 100 15,9 1000 115 |10 1 100




Puc. 3
3agauya 5. B Tpex¢asHyio 4eThIpEXIpPOBOAHYIO CeTh C JUHEWHBIM Hampsbkenuem U = 380 B

BKIIIOUEHBI TIO CXE€MeE 3Be3/1a ocBeTutTenbHbIe amibl JIPJI ¢ mapamerpamu R, X B kaxoii ¢ase.
[Tapametpsl R, X, npuBeneHsl B Ta0nuie 5. DIEKTpUUECKas CXxeMa 3aMelleHus 0Ka3aHa Ha PHC.
4. Omnpenenuts (asapie Toku notpedureneid. [loctpouts B MacmTade BEKTOPHYIO AHArpaMMy

TOKOB U HaIIPSDKCHUM.

Tabmuma 5
HWcxonHble JaHHbIE
R X
OMm OMm
10,1 175
Cetsp
> <

7~

Puc. 4

3agauya 6. J[na Tpexdaznoro TpaHchopmaTopa, mapameTpsl KOTOPOTo MPHUBEACHBI B TaOIUIIE O,
OTIpeIeIUTh HOMUHAIILHBIE TOKU MEPBUYHON U BTOPUYHONW OOMOTOK; COMPOTHBIICHUS OOMOTOK

TpaHcopmaropa 11, 712, X1, X2 U HaMarHW4yuBarmoUle nemu 7o, Xo; KOIPPUIUEHT

tpancopmanmu. [locTpoMTh BHEIIHIOI XapaKTepUCTUKY, T.e. 3aBucuMocth Uz = f(f);



3aBUCUMOCTH KO?((DHUIIHEHTA ITOJIE3HOT0 ICHCTBHS OT CTereHu 3arpy3ku ) = f(f).

Koaddurument momuocTH mpuHATH paBHBIM COS@2 = 0,8.

Tab6muna 6
Wcxonupie naHHbIE
Howmun. momt. Un Uon Cxema u rpymma  [[10T€pH KBT
Uk 1 0
Sy BH HH COEIMHEHUS
P P
KBA kB kB obmoTOK ° « % %
160 35 0,4 NAn 0,62 2,65 6,5 2,4

3agaua 7. Tpexda3Hblil aCHHXPOHHBIM JIBUTATENb ¢ KOPOTKO3AMKHYTHIM POTOPOM BKIJIIOUEH B

ceTb ¢ HoMHHaNbHBIM HanpsokeHueM Up = 380 B u wactoroii f = 50 I'm. O6MoTKa craTopa

COC/IMHCHA B 3Be31y. [laHHbIE ABUTATEIIS MPUBEICHBI B TaOIHIIC 7.
Onpenenuts: NOTPEOIIEMYIO MOIIHOCTh, HOMUHAIBHBIA U MaKCUMAJIbHBIII MOMEHTHI, ITyCKOBOM

TOK, HOMUHAJIbHOC U KPUTUYCCKOC CKOJIbXKCHHA. HOCTpOI/ITB MCXAaHUYCCKYIO XapaKTCPpUCTUKY M

= f(s).

Tabmuna 7
Wcxonabie JaHHbIC
Pu Ny n COS @u ITu Mn/My
kBT 00/MUH - - - -
0,55 2745 0,73 0,86 4,5 2,2

3agauya 8. I[Ipom3BoACTBEHHBII MeXaHU3M pPAa0OTAaeT C MPOJODKUTEIBHOW TepeMEHHON
Harpy3koi. B Tabnmuie 8 mpuBeneHbl Harpy3o4HbIE AMarpaMMbl paOOTBl MEXaHW3Ma H
CHHXPOHHAsl 4acToTa BpalleHHs ni. TpeOyercs MOCTPOUTH HArpy304yHyH auarpammy P(t),
BBIOpaTh MO KAaTaJoOry ACHHXPOHHBIA JBUraTelb C KOPOTKO3aMKHYThIM poTopoM. IIpoBectu
IPOBEPKY JIBUTATEINS 10 MEPErpy30YHON CIIOCOOHOCTH.

Koo dumment, yuuteiBaromumii BO3MOKHOE CHUKCHUE HAINPSDKEHHsSI, TIPUHATH PaBHBIM Ky =

0,85.
HapucoBate cxeMy ympaBieHus Tpex(}asHbIM aCHHXPOHHBIM JIBUTaTelleM U OMUCATh €ro
pabory.
Tabnmia 8
HcxonHanie manabIe
p t nq
kBT c 00/MUH
8 4 6 20 10 6 30 40 10 10 15 20 1000

3agaua 9. VcxonHble naHHbBIE IS pacyeTa BBIIPSIMUTENS NMpUBeAeHbl B Tabuuue 9, rne UC —
HanpsDKeHUE CeTH, MUTAIOIIEeH BBIIPSAMUTENb; f(C — YacToTa ceTH nepeMeHHoro toka; Uo —

BBIXOJTHOE BBITIPSMIICHHOE HAMpsDKeHHE; o — TOK Ha BRIXOAEBBIIpAMUTENS; K[ — K03 duiment



MyJbCAIUi BBITPSMIIEHHOTO HATIPSKEHHUSL.

Ucxonnble naHHble

Tabmuma 9

Kn
%

220

1,8

R,

Puc. 5

BAPUAHT 7

3agaua 1. Jlana pa3BeTBJIEHHAs 3JIEKTpUUECKas LIEMb, COJEprKallasi OJUH UCTOYHUK YHEPIHH C

S/1C E u npuemHuku R1, R2, R3, R4, R5. MeTo10M TMHEWHBIX peoOpa30BaHUi HalTH TOKH BO

BCCX BCTBAX W HAIPSIKCHUA Ha 3JICMCHTAX IICIIH. CocraButh OanaHc MoImtHocTd. HMcxonHeie

TaHHbIE TTpUBeIeHbI B TabmuIe 1.

Tabauna 1
UcxonHanie manabIe
E R1 R» R3 R4 Rs
B OMm OMm Om OMm Om
40 12 2 12 6

3apaua 2. K reneparopy mocrossHHOTO TOKa, mmetomero JJC Ei

Puc. 1

12 B u BHYyTpeHHee




conpotuBnenue R1 = 0,5 Om, mogkimtoueH s 3apsana akkymynasarop ¢ 9JIC E2 u BHyTpeHHUM
COMPOTUBIIEHUEM R2, a TakXe N OJWHAKOBBIX JIaMIl HaKaJIMBaHHS MOIIHOCTbIO P kaxmas c

HOMUHAJIBHBIM HanpspkenueMm Uy = 12 B. Jlammnbel BkItowatoTest napauiensHo. Jlanueie E2, Rz,

n u P npuBeneHsl B TabnuIe 2.
CocCTaBUTh CXEMY DJICKTPUYCCKOM IIEMH, a 3aTeM IePEeHTH K pPAacYCTHOH cXeMe 3aMEICHUS.

OnpenenuTb TOKH B BETBAX METOJJOM KOHTYPHBIX TOKOB. COCTaBUTh OaJaHC MOUTHOCTEH.

Tabmuua 2
Hcxoanbie JaHHBIC
E, R> P n
B OMm Bt T
7,5 5,8 3 5

3agaua 3. B nenu (puc. 2) akTUBHBIE U PEAKTUBHBIE COIPOTUBIICHUSI BETBEH COOTBETCTBEHHO
paBHbl R1, X1 u R2, X2. Tok, usmepeHHslii amrmepmerpom, /1. Onpenenuts: a) mokazaHus
BOJIETMETPA U BAaTTMETPaA; 0) KOAPPHUIIMEHT MOIIHOCTH HA 3a)XMMax IenH. PacdeT BBIOIHHUTH

METOAOM KOMIIIICKCHBIX YHMCCII. HOCTpOI/ITBBeKTOpHYIO AuarpamMmy.

Tabmuua 3
HWcxonHble nanHbie
I R1 X1 R X2
OMm OMm OM OMm
3 6 8 4 -2

Puc. 2

3agaua 4. [l 2JIEKTPUYECKOW CXEMBI, PHC. 3, BBIIOJIHHUTH CIICIYIOIINE3a/IaHuUs:
1. OnpenennTs TOKHU B BETBSX.
2. CocTaBUTb GaaHC MOILTHOCTEH.
3. Onpenenurs HANMPSKEHUs HA 2JIEMEHTAX 1T,
4. TTocTpouTh BEKTOPHYIO JUarpaMMy TOKOB M TOIOTPa(GUUYECKYIO JUarpaMmy.

Tabmuna 4



Hcxonueie naHHbIE

E f Cs3 L1 L, Ls R1 R Rs3
B I'o MKD mlH ml'H mM[HE OMm OMm OMm
100 50 100 15,9 1000 115 (10 1 100
L, R,
1
v { |

N~

58]

P!
Il
1

Puc. 3

3agaya 5. B Tpex¢asHyro 4eThIpEeXIPOBOAHYIO CETh C JUHEHHBIM HampsbkeHueM U =
380 B BkiI04eHBI IO cxeMe 3Be3aa ocBeTHTebHbIe Jamnbl JIPJI ¢ mapamerpamu R, X B Kaxao0i
daze. [Tapamerpsl R, X, npuBeneHbl B Tabauie 5. DieKTpUUecKas cxema 3aMeIleHus MoKa3aHa
Ha puc. 4. Onpenenute (asubie TOKKM moTpeduteneii. [loctpouth B MacmTabe BEKTOPHYIO
JMarpaMMy TOKOB M HAIPsDKEHUH.

Tabmuma 5
Hcxonubie naHHbIE

18,3 27,8

Cerb

FAplesits
;__L.j.‘;?*;;-.
<)




Puc. 4

3agaua 6. [{nsa tpexdaznoro tpanchopmaropa, napaMmeTpbl KOTOPOro MpUBEAEHBI B TabIuUIe 6,
OIIpEICTTUTh HOMUHAIBbHBIE TOKU TEPBHYHON M BTOPHUYHON OOMOTOK; CONPOTUBIIEHUSI OOMOTOK
Tpancopmaropa 11, 712, X], X2 ¥ HAMarHMYMBalOUled uenu 7o, Xo; Kod(duuueHt
tpanchopmanuu. [loCTpOMTh BHEIIHIOK XapaKTepHCTHKY, T.e. 3aBucumoctb Uz = f(f);
3aBHCUMOCTh K03()(DUILIMEHTA TI0JIE3HOTO ACHCTBUS OT cTereHu 3arpy3ku 1 = f(5).

Koadduruent MmomHocT!H TpuHATH paBHBIM COS@2 = 0,8.

Tab6muna 6
Wcxonupie naHHbIE
Howmun. momt. Un Uon Cxema u rpymma  [[10T€pH KBT
Uk 1 0
Sy BH HH COEIMHEHUS
P P
kKBA kB kB 0BMOTOK ° « % %
160 6 0,59 NAH 0,51 3,1 45 2,4

3agaua 7. Tpexda3Hblii aCHHXPOHHBIH JIBUTATENb ¢ KOPOTKO3AMKHYTHIM POTOPOM BKIJIIOUEH B

ceTb ¢ HoMHuHaIbHBIM HampspbkenueM UH = 380 B u wactoroit f = 50 I'm. OOMoTKa craTtopa

coeIMHEeHa B 3Be31y. JlaHHbIe ABUTATEINS MPUBEACHBI B TAOIHUIIE 7.
Onpenenuts: NOTPEOIIEMYIO MOIIHOCTh, HOMUHAIBHBIA U MaKCUMAJIbHBIII MOMEHTHI, ITyCKOBOM

TOK, HOMUHAJIbHOC U KPUTUYICCKOC CKOJIbXKCHH. HOCTpOI/ITB MCXAaHUYCCKYIO XapaKTCPpUCTUKY M

= f(s).

Tabmuma 7
UcxonHanie manabIe
Pu Ny n COS @u IvTu M /My
kBT 00/MHUH - - - -
0,75 2823 0,77 0,87 55 2,2

3agauya 8. [Ipom3BoACTBEHHBII MeXaHU3M pPa0OTaeT C MPOJODKUTEIBHOW TepeMEHHON
Harpy3koil. B TaOnume 8 mnpuBeneHbl Harpy3o4yHble auarpaMMbl paOOThl MeXaHHW3Ma U
CHHXPOHHAsl 4acToTa BpalleHHs ni. TpeOyercs MOCTPOUTH HArpy304yHYyH auarpammy P(t),
BbIOpaTh MO KaTajJory aCUHXPOHHBIM JBUTaTeNlb C KOPOTKO3aMKHYThIM poTopoM. [IpoBectu
HPOBEPKY JIBUTATEINS 10 MEPErpy30YHO CIIOCOOHOCTH.

Koadduument, yuutsiBaromuii BO3MOKHOE CHUKEHUE HANPSDKEHHs, MPUHATH PaBHBIM Ky =

0,85.
HapucoBate cxemy ympaBieHus Tpex(]a3sHbIM aCHHXPOHHBIM JIBUTaTelleM U OMHUCATh €ro
paborty.

Tab6muma 8
UcxonHanie manabIe



KBt

C

ng
00/MUH

25

10

35

10

15

15

20

20

10

10

1500

3agaua 9. Vcxonnele naHHBIC ISl pacyeTa BBIIPSIMHUTENS NMpUBEAEHBI B Tabmuue 9, rne UC —

HaNpsDKCHUE CeTH, MUTAIOIMIEH BBIIPAMUTENb; f(C — YacToTa CeTH nepeMeHHoro toka; Uo —

BBIXOJTHOE BBINPSMIIEHHOE HampshkeHue; lo — TOK Ha BhIXOJeBhIIpsAMHUTENS; K] — kKoadduuneHt

nynbcaunﬁ BBIIIPAMIICHHOI'O HAITPSXKCHUA.

Tabmuma 9
HcxonHble JaHHBIE
Uc Uo Io Ifc Kn
B B A 1B %
127 20 15 50 2,4

Puc. 5

BAPUAHT 8
3agaua 1. Jlana pa3BeTBJIE€HHAs 3JEKTpUUECKas LIEMb, COJEprKallasi OJUH UCTOYHUK YHEPIHH C

R

O/IC E v npuemHuku R1, R2, R3, R4, R5. MeTo10M TMHEWHBIX peoOpa30BaHUI HallTH TOKH BO

BCEX BETBSAX M HaIpsDKEHUs Ha djemeHTax uenu. CocTtaBUTh OanaHC MOIIHOCTU. McxomHbie

TaHHbIE TTpHUBEIeHbI B TabmuIe 1.

Tabmuma 1
HcxonHble JaHHBIE
E R1 R> R3 R4 Rs
B OMm OMm Om OMm Om
40 12 4 12 6 2




Puc. 1

3agaua 2. K reneparopy mocrosiHHoro toka, umewiiero 2JIC E1 = 12 B u BHyTpeHHee
conportusnienue R1 = 0,5 Owm, nogkmtouen ams 3apsiaa akkymynsatop ¢ 3/1C E2 u BHyTpeHHUM
COMPOTHUBIIEHUEM R, a Takke M OJMHAKOBBIX JIAMI HAaKaJWBaHUS MOIIHOCTBHIO P Kaxmas ¢

HOMHHANBHBIM HanpsbkeHueM Uy = 12 B. Jlamnel Bkitouarotcss mapamienbHo. [lanusie E2, Ry,

n u P npuBeneHsl B Tabnuue 2.
CocTaBUTh CX€My AJIEKTPUYECKOM LIENHU, a 3aTeM MEepedTH K PacyeTHON CXeMe 3aMEIlEHUS.

OHpe,I[eJ'II/ITb TOKH B BETBAX METOAOM KOHTYPHBIX TOKOB. CocTaBuTh 0anaHc MOILIHOCTEH.

Tabauma 2
Wcxonabie JaHHbIC
E; R> P n
Om Bt HIT
4,8 6,2 5 3

3agauya 3. B nenu (puc. 2) akTUBHBIE U PEAKTHUBHBIE CONPOTUBJICHUS BETBEH COOTBETCTBEHHO

paBubl R1, X1 u R2, X2. Tok, usmepeHHblii amnepmerpoM, [1. OmnpeneiauTs: a) MOKa3aHUs

BOJIBTMETPA U BaTTMETPa; 0) KOI(PPHUIIMEHT MOIIIHOCTY Ha 3aKUMax Ienu. Pacuer BBIMOIHUTH

METOJIOM KOMIUIEKCHBIX 4HceN. [I0CTpOMTHBEKTOPHYIO THArpaMMmy.

Tabmumma 3
HcxonHble JaHHBIE
I]_ Rl X]_ R2 X2
Om Om Om OM
8 5 =3




@
Puc. 2

3agaua 4. [l 3JIEKTPUYECKONW CXEMBI, PHUC. 3, BBIMOIHHUTH CIICIYIONINE3a/IaHuUS:

1. OHpeIleJII/ITI) TOKH B BETBAX.

2. CocTaBUTb OaaHC MOITHOCTEHH.

3. OHpeIleJII/ITI) HAIMPsOKCHUA HA DJICMCHTAX L CIIN.

4. TlocTpouTh BEKTOPHYIO MAarpaMMy TOKOB M TOIOrpa(uyecKyro 1uarpaMmmy.

Tabnuna 4
HUcxonupie nanunie
E f Cs Ly Ly Ls R1 R R3
B I'o MKD ml'H mI'H mMH |OM OmMm Om
120 50 100 15,9 1000 115 |10 1 100
L, R,
1
Y |
E
R, L
] r b
L, C,=
Puc. 3

3agava 5. B Tpexda3Hyro 4eTHIpEeXIpPOBOIHYIO CeTh ¢ JMHEHHBIM Hampsbkernem U = 380 B

BKJIFOYEHBI TI0 cCXeMe 3Be3/1a ocBeTutenbHbie Jamibl JIPJI ¢ mapamerpamu R, X B kaxmou dase.

[Tapametpsl R, X, npuBeieHbl B Ta0uIle 5. DIEeKTpUYecKas cxema 3aMellleHrs [T0Ka3aHa Ha pHuC.

4. Omnpenenuts (a3Hble TOkH notpedurtesnei. [loctpouts B MacmTabe BEKTOPHYIO AMArpaMmy




TOKOB U HaIIpSKEHUU.

Tabmauua 5
HWcxonnble jaHHbIe
R X
OMm OMm
34,1 39,8
CeTn
o

Puc. 4

3agaua 6. [ Tpexdaznoro TpancopmaTopa, mapameTpsl KOTOPOro MPHUBEACHBI B TadIUIE O,
OIPENIEIUTh HOMUHAIBHBIC TOKHM MEPBUYHOW U BTOPUYHOM OOMOTOK; CONPOTHUBIICHHS OOMOTOK
Tpanchopmaropa 11, 712, X1, X2 ¥ HaMarHUYMBAIOUIEH WM 7o, Xo, Kod(hduImeHt
tpancopmanuu. ITOoCTPOMTH BHEIIHIO XapaKTePUCTHKY, T.e. 3aBucumocth Uz = f(B);
3aBUCHMOCTh KOI(PHIIMEHTA MTOJIE3HOTO ISHCTBHUS OT CTENeHu 3arpy3ku 11 = f(f).

Koadduiment MoiHocT! NpuHATh paBHBIM COS@2 = 0,8.

Tabauma 6
HcxonHanie manabIe
HomwuH. Mo, Ui Usn CxeMa 1 rpymma [Torepu kBT
Uk 1 0
Su BH HH COCJIMHEHMS
P P
KBA KB B 00moTOK ° « % %
160 10 0,69 NAn 0,51 3,1 45 2,4

3agaua 7. Tpexda3Hblii aCHHXPOHHBIN JIBUTATENb ¢ KOPOTKO3AMKHYTBIM POTOPOM BKIJIIOUEH B

ceTb ¢ HOMHHaNBbHBIM HampspkeHuneM U = 380 B u wactoroii f = 50 I'm. O6MoTKa craTopa

COeIMHEHA B 3Be31y. [laHHbIe ABUTATENS MPUBEICHBI B Ta0IHIIE 7.
Onpenenutsb: MOTPeOaIEMYIO0 MOIITHOCTh, HOMUHAJBHBIN U MaKCUMAJIbHBIA MOMEHTBI, ITYCKOBOM

TOK, HOMHHAJIBHOE U KPUTHYECKOE CKOJIbKEHUS. [[0CTpOUTh MEXaHUUECKYIO XapaKTepUCTUKY M

= f(s).



Tab6muna 7

Wcxonupie naHHbIE

Py NH n COS ¢u ITu Mn/Mu

kBt 00/MHUH - - - -

11 2811 0,775 0,87 55 2,2
3agauya 8. I[Ipom3BOACTBEHHBII MeXaHU3M pPA0OTAaET C MPOJODKUTEIBHOW IepeMEeHHON

Harpy3koil. B Tabnume 8 mnpuBeneHbl Harpy3ouyHble AMarpaMMbl pabOThl MeXaHW3Ma U

CHHXPOHHAsl 4acToTa BpalleHuss ni. TpeOyercss MOCTPOUTH HArpy30uHyro auarpammy P(t),

BbIOpaTh MO KaTajlory aCUHXPOHHBIM JBUTaTellb C KOPOTKO3aMKHYThIM poTopom. [IpoBectu

MIPOBEPKY JIBUTATEIS IO MEPErPY30YHON CIIOCOOHOCTH.

Koadduument, yuuteiBaromuii BO3MOKHOE CHUKECHUE HANPSDKEHHS, MPUHATH PaBHBIM Ky =

0,85.
HapucoBate cxeMy ympaBieHus Tpex(}a3sHbIM aCHHXPOHHBIM JIBUTaTelieM U OMUCATh €ro
pabory.
Tabmauua 8
HUcxonupie nanunie

P ny

kBT 00/MuH
10 25 50 8 15 25 10 5 10 15 1000

3agaua 9. VcxonHble naHHBIE ISl pacdeTa BBIIPSIMHUTENS NMPUBEAEHBI B Tabuuue 9, rne UC —

HaNpsDKCHUE CeTH, MHTAIOMICH BBIIPSAMUTENb; f(C — YacToTa CeTH mNepeMeHHoro toka; Up —

BBIXOJHOC BBIIIPAMIICHHOC HAIIPAKCHUC, IO — TOK Ha BBIXOJACBBIIIPAMUTECIIA, KH — KOB(i)(l)I/IIII/IeHT

HYJ'IBCEII_II/Iﬁ BBIIIPAMIICHHOTI'O HAITPSPKCHUA.

Tabmuma 9
HcxomHble JaHHBIE
Uc Uo Io fc Kn
B A 1B %
380 20 15 50 2,5




Puc. 5

BAPUAHT 9

3agaua 1. Jlana pa3BeTBJIEHHAs JIEKTpPUUECKas LIEMb, COJEprKallasi OJUH UCTOYHUK YHEPIUU C

OJ1C E n npuemnuku R1, R2, R3, R4, R5. MeTo1oM JTUHEHHBIX MpeoOpa3oBaHUN HAWTH TOKU BO

BCCX BCTBAX W HAIIPsSKCHHA Ha 3JICMCHTAX ICIIH. CocTtaBuTth OajmaHc MOIIHOCTU. McXoaHbIe

JIaHHBIE TIPUBEACHBI B Ta0mIe 1.

Tabmuua 1
Wcxonabie JaHHbIC
E R1 R» R3 R4 Rs
OMm OMm Om OMm OmMm
40 12 2 2

Puc. 1

3agaua 2. K reneparopy nocrosHHoro Ttoka, umetomiero D/IC E1 = 12 B u BHyTpeHHee




conpotuBnenue R1 = 0,5 Om, mogkimtoueH s 3apsana akkymynasarop ¢ 9JIC E2 u BHyTpeHHUM
COMPOTUBIIEHUEM R2, a TakXe N OJWHAKOBBIX JIaMIl HaKaJIMBaHHS MOIIHOCTbIO P kaxmas c

HOMUHAJIBHBIM HanpspkenueMm Uy = 12 B. Jlammnbel BkItowatoTest napauiensHo. Jlanueie E2, Rz,

n u P npuBeneHsl B TabnuIe 2.
CocCTaBUTh CXEMY DJICKTPUYCCKOM IIEMH, a 3aTeM IePEeHTH K pPAacYCTHOH cXeMe 3aMEICHUS.

OnpenenuTb TOKH B BETBAX METOJJOM KOHTYPHBIX TOKOB. COCTaBUTh OaJaHC MOUTHOCTEH.

Tabmuua 2
Hcxoanbie JaHHBIC
E, R> P n
OMm Bt T
8 3,8 4 2

3agaua 3. B nenu (puc. 2) akTUBHBIE U PEAKTUBHBIE COIPOTUBIICHUSI BETBEH COOTBETCTBEHHO
paBHbl R1, X1 u R2, X2. Tok, usmepeHHslii amrmepmerpom, /1. Onpenenuts: a) mokazaHus
BOJIETMETPA U BAaTTMETPA; 0) KOAPPHUIMEHT MOIIHOCTH HA 3a)XMMax IeNH. PacyeTr BBIOTHUTH

METOAOM KOMIIJICKCHBIX 4YHMCCII. HOCTpOI/ITLBCKTOpHYIO AuarpamMmy.

Tabmuua 3
HWcxonHble JaHHbIE
I R1 X1 R X2
OMm OMm OM OMm
5 8 6 4 -4

Puc. 2

3agaua 4. [l 2JIEKTPUYECKOW CXEMBI, PHC. 3, BBIIOJIHHUTH CIICIYIOIINE3a/IaHuUs:
1. OnpenennTs TOKHU B BETBSIX.
2. CocTaBUTb GaaHC MOILTHOCTEH.
3. Onpenenurs HANMPSKEHUs HA 2JIEMEHTAX 1T,
4. TTocTpoUTh BEKTOPHYIO JHATPAMMY TOKOB M TOIIOrpaMUECKyI0 JHarpaMmy.

Tabmuna 4



Hcxonueie naHHbIE

f Cs L1 L, L3 R1 R> R3
B I'o MKD mlH ml'H mM[HE OMm OMm OMm
200 50 100 15,9 1000 115 10 1 100
L, R,
1
v { |
E

N~

58]

P!
Il
1

Puc. 3

3agauya 5. B Tpex¢asHyio 4eTHIPEXIpPOBOAHYIO CeTh C NHMHEWHBIM HampspkeHuem U = 380 B
BKJIFOYEHBI TI0 CXeMe 3Be37ia ocBetutenbHbie Jamiibl JIPJI ¢ mapamerpamu R, X B kaxaou dase.
[Tapametpsl R, X, npuBeieHbl B Ta0nuIe 5. DIeKTpUYeCcKas cxema 3aMellleHus [TI0Ka3aHa Ha puc.

4. Omnpenenuts (asupie Toku notpedureneid. [loctpouts B MacmTade BEKTOPHYIO AHArpamMMmy

TOKOB U HaHpH)KeHI/Iﬁ.

Tabmuma 5
Hcxonueie nanunie
R X
OMm OMm
27,9 28,5
CeTn
9

Aol

Puc. 4



3agaua 6. {nsa tpexdaznoro tpanchopmaropa, napaMmeTpbl KOTOPOro MpUBEAEHBI B TabIuIe 6,
OTIpEeNIeIUTh HOMUHAJIBHBIE TOKH MEPBUYHOW W BTOPUYHOM OOMOTOK; CONPOTHUBICHHS OOMOTOK
Tpancdopmaropa 11, 12, X], X2 ¥ HAMarHMYMBalOUIed uenu 7o, Xo; Kod(duuueHt
tpanchopmanuu. [loCTpOMTh BHEIIHIOK XapaKTepHCTHKY, T.e. 3aBucumoctb Uz = f(f);

3aBUCHMOCTH KOO PHIIUCHTA MTOJE3HOTO JCUCTBHS OT CTEIeHH 3arpy3ku 11 = f(f).

KoadduumeHnt MomHocT! NpUHSTH paBHBIM COS@2 = 0,8.

Tabnuua 6
UcxonHsie maHHbBIE
Homun. morr. Uiy Usy CxeMa 1 rpymma [ToTepu kBT
Uk 1 0
Su BH HH COEIMHEHUS
P P
BA «B xB 00mOoTOK ° « % %
160 35 0,69 NAu 0,62 3,1 6,5 2,4

3agaua 7. TpexdasHblil aCHHXPOHHBIN ABUraTeNlb C KOPOTKO3aMKHYTBHIM POTOPOM BKJIIOYEH B

cerb ¢ HoMHHaNbHBIM HanpsokeHuneM Ul = 380 B u wactoroii f = 50 I'm. O6moTKa craTopa
coequHEHa B 3Be311y. JlaHHbIe qBUTATENs IPUBEIEHBI B Ta0uuLe 7.
Ornpenenutsb: MOTPeOIIEMYIO0 MOIIIHOCTh, HOMUHAJBHBIA U MAaKCUMAJIbHBIA MOMEHTBI, ITyCKOBOM

TOK, HOMHHAJIBHOE U KPUTHYECKOE CKOJIbKEHHUs. [I0CTpONTh MEXaHUUECKYIO XapaKTepUCTUKY M

= f(s).

Tabmuma 7
Wcxonmabie JanHbIC
Py NH n COS @u In/IH Mm/MH
kBT 00/MHH - - - -
15 2874 0,81 0,85 6,5 2,6

3agauya 8. I[Ipom3BoACTBEHHBII MeXaHU3M pPa0OTaeT C MPOJODKUTEIBHOW TepeMEHHON
Harpy3koi. B Tabnuiie 8 mnpuBeneHbl Harpy3o4Hble JAMarpaMmbl paOOThl MeXaHuU3Ma H
CHHXPOHHAsl 4acToTa BpalleHHs ni. TpeOyercs MOCTPOUTH HArpy304yHyH auarpammy P(t),
BBIOpaTh MO KAaTaJoOry ACHHXPOHHBIA JBHraTelb C KOPOTKO3aMKHYThIM poTopoM. IIpoBectu
IPOBEPKY JBUTATEINS IO EPErPY30YHON CIIOCOOHOCTH.

Koo dumment, yuuteiBaromuii BO3MOKHOE CHUKCHUE HANPSDKEHHsSI, TIPUHATH PaBHBIM Ky =

0,85.
HapucoBate cxemy ympaBieHus Tpex(]a3sHbIM aCHHXPOHHBIM JIBUTaTelleM U OMHUCATh €ro
pabory.
Tab6muna 8
UcxonHanie manabIe
P t ny

kBT c 00/MuH




13

30

10

30

30

20

20

10

15 1000

3agaua 9. Vcxoanble JaHHBIE JUIsl pacyeTa BBIIPSAMUTENS MpuBeAeHbl B Tabnune 9, roe UC —

HaIpsiZKCHUE CCTH, MU TAIONICH BBIIIPAMUTEIID, fC — YacToTa CE€THU NEPEMCHHOI'0 TOKa, Uo —

BBIXOJIHOE BBHINPAMIICHHOE HalpsbkeHue; Io — TOK Ha BbIXoAeBbIpsaMuTens; K[ — koadduument

Hy.HBCElI_[I/Iﬁ BBIIPAMIICHHOI'O HAITPSXKCHUA.

Tabmuma 9
HWcxonHble jaHHbIe
U C U 0 I 0 f C K I
B B A [ '1x %0

220 10 2 50 1,5
’ I
I, TP :

O-—

VD1-VD4

Puc. 5

BAPHUAHT 10
3apaua 1. Jlana pa3BeTBiIEHHas dJIEKTpUYECKas Leb, coeprKallas OJUH UCTOYHHK SHEPTUH C

OJC E n npuemnuku R1, R2, R3, R4, R5. MeToioM JIMHENHHBIX MTPeo0pa30BaHUi HAWTH TOKHU BO

BCEX BETBSAX M HampsDKEHUs Ha djemeHTax uenu. CoctaButh Oalanc MomHOCTH. McxomHbie

JTaHHbIE TIPUBEIEHBI B Tabmue 1.

Tabmuma 1
HcxonHble JaHHBIE
E R1 R> R3 R4 Rs
B OMm OMm Om OMm Om
40 2 4 12 6 12




Puc. 1

3agaua 2. K reneparopy mocrossHHOro toka, mMmermero DJIC E1 = 12 B u BHyTpeHHee
conpotusnienue R1 = 0,5 Owm, nmogkmtouen ams 3apsiaa akkymynsatop ¢ 3/1C E2 u BHyTpeHHUM
COTNPOTHUBIICHHEM R», a Takke M OJMHAKOBBIX JIaMIl HAKaJWBaHUS MOITHOCTBHIO P Kaxmas ¢
HOMHHAJILHBIM HanpspkeHueM Uy = 12 B. Jlamnbel BkitouaroTes mapamwienbHo. Jlanabie E2, R,
n u P npuBeneHbl B Ta0IHIE 2.

CocraBuTh CXCMY BHCKTpI/I‘{CCKOﬁ Oe1iM, a 3aréM HepeﬁTI/I K pacquHoﬁ CXEME€ 3aMCILICHUA.

OnpenenuTb TOKU B BETBAX METOJOM KOHTYPHBIX TOKOB. COCTaBUTH OajaHC MOIIIHOCTEH.

Tabnuua 2
HcxonHble JaHHBIE
E, R> P n
B OMm Bt T
7 5,2 3 4

3anaua 3. B nenu (puc. 2) akTUBHBIE M PEaKTUBHBIC COMPOTHBIICHHUSI BETBEH COOTBETCTBEHHO
paBHbl R1, X1 u R2, X2. Tok, usMmepeHHslii amrmepmerpom, /1. Omnpenenuts: a) mokKazaHUs
BOJIbTMETPA U BaTTMETPA; 0) KOI(DPUIIMEHT MOIIHOCTH Ha 3aKUMax Ienu. Pacuer BBIMOIHUTH

MCTOAOM KOMIIJIICKCHBIX YHCCII. HOCTpOI/ITLBeKTOpHYIO AuarpamMmy.

Tab6muna 3
HUcxonurie nanHuLIe
I R1 X1 R> X5
A Om Om Om Om
6 6 5 —4




@
Puc. 2

3agaua 4. Jlns 2JIeKTPUYECKONW CXEMBI, PUC. 3, BBIMOIHUTH CIIEAYIOIIHC3aTaHMs:

1. OHpeIleJII/ITI) TOKH B BETBAX.

2. CocTaBUTb OaaHC MOITHOCTEHH.

3. OHpeIleJII/ITI) HAIMPsOKCHUA HA DJICMCHTAX L CIIN.

4. TlocTpouTh BEKTOPHYIO HATPAMMY TOKOB M TOIOrPaGUUIECKyIO IuarpaMmy.

Tabnuna 4
HcxonHple JaHHbBIE
E f Cs L1 L, Ls R1 R Rs
B I' MKD mlH mlH mlE |OM Om Om
220 50 100 15,9 1000 115 10 1 100
L, R,
1
Y i |
E
R 3
1 X L]
2
Lz C3 ——
Puc. 3

3agaua 5. B Tpexda3Hylo 4eTHIpEeXNMpOBOAHYIO CeTh ¢ JUHEWHBIM Hampspkenuem U = 380 B

BKJIFOYCHBI TIO CXeMe 3Be37la ocBeTutenbHbie amiibl JIPJI ¢ mapamerpamu R, X B kaxmou dase.

[Tapametpsl R, X, npuBeieHbl B Ta0uIle 5. DIeKTpUYecKas cxema 3aMellleHns [T0Ka3aHa Ha pHuC.

4. Onpenenuthb ¢aszHple Toku notpeduteneii. [loctponts B Maciitabe BEKTOPHYIO AMATPAMMY

TOKOB W HaIlPSKEHUM.

Tabmuma 5




Wcxonupie naHHbIE

R X
OMm OMm
28,4 33,2
Cetn

Puc. 4

3agaua 6. /[ Tpexdaznoro TpancopmaTopa, mapameTpsl KOTOPOTo MPHUBEACHBI B TadIUIE O,
OIPENICIUTh HOMUHAIBHBIC TOKHM MEPBUYHOW U BTOPUYHOM OOMOTOK; CONPOTHUBIICHHS OOMOTOK
Tparncopmaropa 11, 12, X1, X2 ¥ HAMArHUYUBAIONICH IeMU 710, Xo; KOIPPUIUCHT
tpancopmanuu. ITOCTPOMTH BHEIIHIOI XapaKTePUCTHKY, T.e. 3aBucumocth Uz = f(B);
3aBUCHMOCTh KOI(PHIIMEHTA MTOJIE3HOTO ISHCTBHUS OT CTENeHu 3arpy3ku 11 = f(f).

KoadduimenT MoHoCcT! NpUHATH paBHBIM COS@2 = 0,8.

Tabauma 6
HcxonHanie manabIe
HomuH. Mo Uin Uzn Cxemanrpynma  [[10Te€pH KBT
Uk 1 0
Su BH HH COEJIMHEHUS
P P
kBA kB kB 06MOTOK ° : % %
250 6 0,4 NMAn 0,74 3,7 45 2,3

3agaua /. Tpexda3Hblil aCHHXPOHHBIN ABUraTeNlb ¢ KOPOTKO3aMKHYTBIM POTOPOM BKJIIOYEH B

ceTb ¢ HOMHMHaNbHbIM HampsbkeHneM Ul = 380 B u uactoroii f = 50 I'm. O6moTka craTopa

COoeIMHEHA B 3Be31y. [laHHbIe ABUTATEINS MPUBEICHBI B TaOIHIE 7.
Onpenenuth: TOTPEOIIEMYIO MOIIIHOCTh, HOMUHATBHBIA U MaKCUMAJIbHBIII MOMEHTHI, ITyCKOBOM

TOK, HOMHUHAJIbLHOC U KPUTHUYCCKOC CKOJIbKCHUS. HOCTpOI/ITB MCXAaHUYCCKYIO XapaKTCPpUCTUKY M

= f(s).



Tab6muna 7

Wcxonupie naHHbIE

Py NH n COS ¢u ITu Mn/Mu

kBt 00/MHUH - - - -

2,2 2871 0,83 0,87 6,5 2,6
3agauya 8. I[Ipom3BOACTBEHHBII MeXaHU3M pPA0OTAaET C MPOJODKUTEIBHOW IepeMEeHHON

Harpy3koil. B Tabnume 8 mnpuBeneHbl Harpy3ouyHble AMarpaMMbl pabOThl MeXaHW3Ma U

CHHXPOHHAsl 4acToTa BpalleHuss ni. TpeOyercss MOCTPOUTH HArpy30uHyro auarpammy P(t),

BbIOpaTh MO KaTajlory aCUHXPOHHBIM JBUTaTellb C KOPOTKO3aMKHYThIM poTopom. [IpoBectu

MIPOBEPKY JIBUTATEIS IO MEPErPY30YHON CIIOCOOHOCTH.

Koadduument, yuuteiBaromuii BO3MOKHOE CHUKECHUE HANPSDKEHHS, MPUHATH PaBHBIM Ky =

0,85.
HapucoBate cxeMy ympaBieHus Tpex(}a3HbIM aCHHXPOHHBIM JIBUTATe€lIeM U OMUCATh €ro
pabory.
Tabmauua 8
HUcxonupie nanunie
P n,
kBT c 00/MuH
8 6 20 10 6 25 10 15 15 20 20 1000

3agaua 9. VcxonHble naHHBIE ISl pacyeTa BBIIPSIMHUTENS NMpUBEAEHBI B Tabmuue 9, rne UC —

HANpsDKCHUE CeTH, MHTAIOMICH BBIIPSAMUTENb; f(C — YacToTa CeTH mNepeMeHHoro toka; Up —

BBIXOJHOC BBIIIPAMIICHHOC HAITPAKCHUC, IO — TOK Ha BBIXOJCBBIIIPAMUTECIIA, KH — KOB(i)(l)I/IIII/IeHT

HYJ'IBCEII_II/Iﬁ BBIIIPAMIICHHOTI'O HAITPSPKCHUA.

Tabmuma 9
HcxoaHble JaHHBIC
Uc Uo Io fc Kn
B A 1B %
220 10 2 50 1,7




Puc. 5

2.4 THITOBBIE JIABOPATOPHBIE PABOTBI 110 JUCHUIIJIMHE

JlaGopaTropnas padora 1

Yacmommuovle __ce0UCMEA__ IACKMPUUECKUX __Uenell __NepemMeHH020 __MmoKd. Pe3zonanc

HAnpAICeHU .

HEJIb PABOTDBI OKCIIEpUMEHTAJIBHOE HMCCIIEJJOBAHME YAaCTOTHBIX XapaKTEPUCTUK

BHCKTpI/I‘IeCKOI\/'I e MNEepEeMCEHHOTO TOKa € MHOCICAOBATCIBHBIM COCAUHCHUEM PCAKTHBHBIX
OJICMCHTOB.

HPEABAPUTEJIBHOE JOMAINHEE 3AIAHUE

I/I3y‘{I/ITB TEMY «Pe3oHaHC HaprI)KCHI/II\/'I B SHGKTqueCKOﬁ e ICPEMCHHOI'0 TOKa» U

coZlep)KaHue JIAaHHOM pabOTHI.

HOI[FOTOBI/ITBC?[ K TOJIYUCHUIO JOITYyCKa JJIS BBIITIOJTHCHUA }IaHHOﬁ pa60Tm.

HOPAJAOK BBIINTOJTHEHUSA PABOTbI

C06paTB LECIb C MOCIICAOBATCIIBHBIM COCIUHCHUEM PCAKTUBHBIX 3JICMCHTOB COIJIACHO pHC. 1.



PP1 PH e e ol
Bx (U Brix ; L1 i
——.—“——' ______________ -——H‘?—NY\—:"——?ﬁ-—
W, Y
5 UC7

Puc.1. Cxema 111 iccjieIoBaHUS YACTOTHBIX CBOMCTB LieNel nepeMeHHOro ToKa.

BxmtounTe  muTaHue creHga. BimounTth MCTOYHMK nuTaHus E3. YcTraHOBUTH 3HaueHuUe
HanpspkeHus ncrounrnka E3 paBaeivm 6 B (U=6 B ).

N3mensth yacrory f ucrounuka E3 (cMotpu 3Hauenus B Tadbauuel) ot 40 'y no 400 I,

Ha mudpoBom ynuBepcanbaom uzmepurene PP1 nadbmonars 3nauenns U, | u P.

3nauenue UL u UC u3mepsaTs BonbTMeTpoM PV2, monkitouas ero mooyepéaHo napajienbHo
KaTYIIKE ¥ MapaiiebHO KOHICHCATOPY MPH KaXI0M 3HaYeHUH 4acToThl T ncrounuka E3.

PesynbraThl u3MepeHuit 3aHOCHTD B Ta0J. 1 i Kaxaoro 3HaueHus T .

Tadiauua 1. Pe3yJibTaThl 3JKCIIEPUMEHTA PE30HAHCA HANPSKEHUH B LN ePEeMEHHOr0
TOKA.

f, 40 |80 120 | 160 | 200 | 240 280 [ 320 360 400

U s

A

P, Bt

UL B

Uc, B
Buiknouums numanue ucmounuxa E3. Cxemy ne pazoupamo.
ITo pe3yabpTatam JKCIIEpUMEHTa  MoCTpouTh rpaduku  xapakrepuctuk  UL=F(F),
Uc=F(f), I= F(f) na rpadukel.
UL,Uc, B LA
9 0,09
8 0,08
7 0,07
6 0,06




S 0,05
4 0,04
3 0,03
2 0,02
1 0,01
0 0
0 40 80 120 160 200 240 280 320 360 400f,I'm
I'paduk 1. Pe3onanc HanpsiKeHH.
Onpenenuth 3HAYEHUE PE30HAHCHOM YACTOThI Il JAHHOM LENU fo nmo rpaduky u

AKCIEPUMEHTaIbHO. J{J1s onpeneneHust SKCIepUMEHTAIbHO PE30HAHCHON YacTOThl HE0OX0IMMO
U3MEHATHh 4acToTy uctounuka E3 no 3nauenus yrma cnsura ¢ga3  Fi=0 rpanx ( mpubop PP1
YCTaHOBJICH B pexxumMe u3mepenus yria Fi ). 3arem, npu 3Hayenun yria casura ¢a3 Fi=0 rpaz,
nepeBectd npudop PP1 B pexuM n3aMepeHust 4acToThl U 3aMepuTh yactoty f. D10 3HaveHHe u
OyzaeT pe30HaHCHOM.

BbIBO/I: Yka3aTh 3HaueHHs pe30HaHCHOI YacToThl  fo 1o rpadguky =

fo skciepuMeHTaNIBHO = . OOBACHATH U3MEHEHNE MOIIIHOCTH LIENH .

IMoaAroToBUTH OTBETHI HA BONPOCHI:
Kakmue ycjioBUS BO3HMKHOBEHHS Pe30HAHCA B MOCJeI0BATEJILHOM KO0Jie0aTeJIbHOM
KOHTYPEe U UYTO MPH Pe30HAHCE HANPSIKEHUH MPOUCXOIUT ¢ TOKOM M HANPSKEHUEM
B nenu?
Kak onpeneiuts pe30HAHCHYI0O 4YACTOTY MOCJIE€I0BATEIbHOIO KO0J1e0aTeJIbHOI0
KOHTYpa?
Kak 3aBHCHT peakTHBHOE CONMPOTHBJIEHHE KATYIIKH M KOHJAEHCATOPA OT YaCTOThI?
Onpenenenue, n300paxkeHue U NapaMeTpbl NepeMEeHHOT0 TOKA.
Yemy paBHA peaKTHBHASI MOIIHOCTH MPH Pe30HAHCE B IeNU MEPEMEHHOr0 ToKa?

Ko3¢duumeHT MOIIHOCTH, YTO 3TO ¥ YTO OH MOKA3bIBAET?

JlabopaTopnas padora 2

Hceeneodoeanue 00nopa3no2o0 00HONOAYREPUOOHO20 U MOCHOB020 O8YXHOJIYNEPUOOHO20

svinpamumenei..




HEJIb PABOTbI DKCIEPUMEHTAIIBHOE HCCIEIOBAHUE DJIEKTPOMArHUTHBIX MPOILIECCOB M

XapaKTEePUCTHK  BBIIPSAMUTENCH, BBIMOJIHEHHBIX 1O OAHO(pA3HOW CXeMe Ha OJHOM
MOJIYIIPOBOTHUKOBOM JIMOJIE M 1O OAHO(a3HON MOCTOBOM CXeMe..
IPEIBAPUTEJIbHOE JOMAIITHEE 3A/IAHUE

HSyLII/ITI) TEMY ((BBIHpHMI/ITeJ'II/I IMEPEMEHHOI'O TOKa» U COACPIKAHUC JTAaHHOM Da6OTBI.

HOIIFOTOBI/ITBCH K ITOJIYUYCHUIO JOITYyCKa JJIS1 BBIITOJIHCHUA HaHHOﬁ paGOTbI.

HOPAJAOK BHIINOJTHEHUSA PABOTbI

Hccneoosanue oonononynepuoonoco swvinpamumensd. CoOpaTh cXeMy BBIIPAMUTENS HA OJHOM
MOJYNPOBOJIHUKOBOM Auoje corjiacHo puc.l. Bomermerp PV1 wucnons3yercs B pexume
MU3MEpPEHUs IEPEMEHHOTro Hanpsbkenus, a PV2 B pexxume nocrostuaoro. [onkmounts_Kanan A u
Kanan b ocimmnorpaga kak nokasano Ha puc.l (CHI-A, CH2-b)_. [lepeximtouarens pa3BEPTKU

oculzmnorpa(ba JOJIDKCH CTOATH Ha BpCMeHHOfI pa3BépTKe. YcTaHOBUTH CUHXPOHU3AIIUIO OT CCTH.

= (AT

2g | & H2

Puc.1. Cxema juist ucciieoBaHusI OIHOTIOJIYIIEPHOTHOTO BHINPSIMUTE/ISI HA OTHOM JIHOJIE.

CHaTb KpuBble HampspkeHus B Touke a0 auoxa VDI ( CHI-kanan A) m mocne nuona (CH2-
kaHai b).
3anucaTh NoKa3aHus BOJIbTMETPOB PV1= un PV2=

Kpussie 3apucoBath ¢ skpaHa ocimuiorpada Ha rpaduke 1 B macmrade .




I'paduxl. Bug KpuBbIX HANPSIKEHUSI OTHOMOJIYIIEPUOTHOT0 BLINPSIMUTEJISI HA OJJTHOM
auone mo KanA u Kanb c¢ 3kpana ocumsuiorpada.
Hccneoosanue oonogasznoco mocmosozo evinpsmumens. CoOpaTb CXeMy BBIIPAMUTENS Ha
OJHOM TOJYNPOBOJHUKOBOM JIHOJIE€ corytacHO puc.2. Bonbtmerp PV1 ucnonsiyercs B pexume
M3MEpPEHHs IEPEMEHHOr0 HanpsbkeHus, a PV2 B pexxume nocrosinnoro. [oaxmounts_Kanan A
ocumuiorpada kak mokazaHo Ha puc.2 (CHI1-A). Ilepexmoyarens pa3BépTku ocuuiuiorpada

JOJIXKCH CTOATHh Ha BpeMCHHOﬁ pa3BépTKe. YcTaHoBUTH CHUHXPOHHU3AaUIO OT CCTH.

(HT

Puc.2. Cxema AJISA HCCTICT0BAHUS MOCTOBOI'O BBIINIPAMMUTEJIS.

CHATh OCHMJUTOTPaMMBI HAIPSDKEHUS B TOYKE 10 MocToBOM cxembl ( CHI1-xamam A) Ha
Harpyske.
3anucaTb nokasaHus BOIbTMETPOB PV1=  n PV2=

KpuByto 3apucoBats ¢ 3kpaHa ocuusuiorpada Ha rpagpuke 2 B Macurade.




I'paduk 2. Buag kpuBoil HAaNPsizKeHU sl ABYXIIOJIYIEPUOTHOI0 MOCTOBOI0 BBINIPSIMUTEJIS 110
Kan A c¢3kpana ocumsuiorpada.

B BBIBOJE yka3arp KakoW BapuaHT cxeMbl 3(QeKkTuBHee A YMEHBIICHHS TTyOWHBI

MyJIbCaluu?

OOBSICHUTD pasHuIy B ITOKAa3aHUAX BOJIBTMETPOB 4O BBIIIPAMICHUA U IIOCIIC.

IToaroTOoBUTHL OTBETHI HA BOIIPOCHI:

Onpeuenenne IJICKTPOHHOI'O BLINIPAMMUTEJIA.

OcHoOBHbIE 3JIeMeHTbl CTPYKTYPHOI cXeMbl BBINPSAMUTE/ISI 1 HA3HAYEHUE KaKI0I0

3JIEMEHTA.

Kakoe 0CHOBHO€e CBOMCTBO BBINIPAMUTEJIBHOI0O THOAA UCITIOJIB3YETCH B 3JIEKTPOHHOM

BbINIpSIMHUTEJIe?

Yem OTIMYAKOTCH OJHOIOJYNEPHOAHBIA (OJHOTAKTHBIN) M JABYXIOJYNEPHOIHbIN

(IBYXTAKTHBII) 3J1eKTPOHHbIE BBINPSIMHUTEJIH APYT OT aApyra?

Kakue npenmymectBa y Tpéx(pazHoro BoIpsMuTe s ?

3. MIOKA3ATEJIM OHEHUBAHHMS KOMIIETEHIIMIA HA PA3JIMYHBIX
ITAITAX UX ®POPMUPOBAHUSA, JOCTUXKEHUE OBYYAIOIIIUMUCSA
IINIAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11O JUCIUIIVIMHE (MOY JIIO)

YK-1CnocobeH ocymecTBIsATh MTOUCK, KpUTHIECKUITaHATTN3 U CHHTE3 WH(GOPMAITNH, TPUMEHSTh
CHCTEMHBIH NOAXOJ VIS PEIICHUsI TOCTaBJICHHbIX 33134

Jrtan Kputepun ouennBanus

(YypoBeHb) | HeyIOBJIETBOPHUTEIbHO | YHAOBIETBOPHTEILHO XO0poIIo OTJIMNYHO

3HATh OOyuaromuiics OO0yyaroimuics OO0yyaromuics OO0yuaromuiics
JIEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET J€MOHCTPHPYET
MOJTHOE OTCYTCTBHUE HETIOJIHOE YaCTUYHOE MOJTHOE
WM HEJIOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COOTBETCTBHE CIIE/TYIOIIHX CIIE/TYFOLIHX CIIETYIOIINX
CIIeTyIOIINX 3HAHUI: 3HAHMI: METOIMKY | 3HAHWI: METOJUKH | 3HAHUI: METOJUKH
METOJIUKHU TIOUCKA, MoucKa, coopa u MoucKa, coopa u MoMcKa, coopa u
cbopa 1 00padoTKH 00paboTku 00paboTku 00paboTKu
nH(pOpMaIny; nH(pOpMAaIUH; nH(pOpMAaITUY; nHpOpMAaIHH;
aKTyaJbHbIC aKTyaJIbHbIC aKTyaJIbHbIC aKTyaJbHbIC
HCTOYHUKHU HUCTOYHUKHU HUCTOYHUKHU UCTOYHUKHU
nHpopMaruu B chepe | mHPpoOpMaIuu B nH(pOpMAIUH B nHpOpMAIUH B
npodecCuoHaIbHON chepe chepe chepe
JeSITEIbHOCTH; npodeccuoHaNbHON | MpodecCHOHaNbHOM | MpodhecCHOHATBHOM
OCHOBHBIC IPUHIIUIIEL U | AEATEIBHOCTH; JIeATeIILHOCTH; JIeATeITLHOCTH;
METOBI CUCTEMHOT'O OCHOBHBIC OCHOBHBIC OCHOBHBIC
aHam3a NPUHITUITBL 1 TPUHITUITBL 1 HPUHIAIIBL 1

METO/Ibl CHCTEMHOT'O | METOJbI METO/IbI
aHanm3a CHCTEMHOT'O CHCTEMHOT0
aHamm3a aHaJmsa.

YMeTh OO0yuaromuiics He OOyuatomuics OOyuatomuiics OO0yuaromuiics
yMeeT WM B JIEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHUPYET
HEJIOCTaTOYHOM HETIOJIHOE YaCTHYHOE MIOJTHOE
CTETIEHH yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE




BBITIOJTHSATH:
MPUMEHSITh METOIUKA
nowucka, coopa u
00paboTKu
nHpOpMaInm;
HAXOJUTh U
OCYIECTBIISThH
cUCTEeMaTH3aIHIo,
KPUTHYECKUM aHATU3 U
CHHTE3 HH(OpMaIHY,
MOJTYYeHHON U3 pa3HbIX
HCTOYHUKOB;
MPUMEHSTh CUCTEMHBIH
MOJIXO/1 AJISl pEIICHHS
MOCTaBJICHHBIX 337124
HaTpaBJICHUS
MOJTOTOBKU

CIEIYIOMINX
YMEHUI: TPUMEHSITh
METOAMKH TIOMCKa,
cbopa 1 00paboTKH
nH(DOpMaITny;
HaXOIWTh U
OCYILECTBIIATD
CHUCTEMaTH3aLHIO,
KPUTUYECKUM
aHaJn3 ¥ CUHTE3
WH)OPMAIIH,
MIOJIYYEHHOU U3
pasHBIX
HCTOYHUKOB;
MIPUMEHSATH
CHUCTEMHBII NOAX0N
JUTSL PeLIeHUs

CIETYIOINX
YMEHUI:
MPUMEHSATh
METOJIUKHU TIONCKA,
cbopa 1 0OpaboTKH
nH(pOpMaITnm;
HaXOJIUTh U
OCYIIIECTBIIATD
CHCTEeMAaTH3AaIIHNIO,
KPUTUYECKUU
aHaJIN3 U CUHTE3
nHpOopMaIuy,
MOJIYYCHHOU U3
pasHBIX
HMCTOYHHUKOB;
MIPUMEHSATH
CHUCTEMHBIH MOAX0]

o (S13% {01150
YMEHU:
MIPUMEHSTh
METOJUKH TIOWCKA,
cbopa u 0OpaboTKH
nHpOpMAaITUL;
HaXOJUTh U
OCYIIECTBIIATh
CHUCTEMAaTH3aIIHNIO,
KPUTUYECKUN
aHaJIU3 U CUHTE3
nHpOpMAaITHH,
MOJYYEHHOU U3
Ppa3HbIX
HACTOYHUKOB;
MIPUMEHSATH
CUCTEMHBIH MOAX0]

MOCTaBJICHHBIX JUTSL PeLIeHUs IUTSL peLICHUSI
3a/1a4 HAIIPaBJIEHUS! | TIOCTABJICHHBIX ITOCTABIICHHBIX
MOJrOTOBKH. 3a]a4y HAIMPaBJICHUS | 3a7a4 HaNpaBJICHUS
MOJITOTOBKH. MOJTOTOBKH.
BJIAJIETh OOyuatommuiicst He Obyuaromuiics Obyuaromumcs OO0yyvaromuiics
BIIQJICET WU B BIIA/ICET B JTOITYCKAIOTCS CcBOOOIHO
HEI0CTaTOYHOM HETIOJIHOM 00bEeME M | He3HAUUTEIILHBIC NpUMEHSET
CTETICHH BJaJiceT MPOSIBIISIET OmMOKH, NOJTy4YeHHBIE
MIPaKTHIECKUMHU HEJOCTAaTOYHOCTh HETOYHOCTH, HaBBIKH, B TIOJTHOM
HaBBIKAMH TTOMCKA U BJIaJICHUS 3aTpyIHEHHS, o0beMe BiazeeT
aHaJM3a U CHHTE3a MPaKTUIECKUMH YaCTUYHO BIAJiCeT | MPAKTHUYECKUMHU
nH(pOpMaIny; HABBIKAMU TOUCKA M | TIPAKTUYECKIMH HaBBIKAMH TIOMCKa
METOTUKOI aHaNM3a ¥ CHHTE3a | HaBBIKAMHU MOWCKA | W aHAIIN3A U
CHCTEMHOTO MT0JIX0/1a WHOpMAaIUH; W aHanMu3a u CHHTE32
TUTSL PETIeHUS METOINKOM CHHTE3a nH(pOpMaIny;
MTOCTABIICHHBIX 33]1a4 CHUCTEMHOTO nH(pOpMAaIUH; METOTUKOM
HaTpaBJICHUS MOJIX0/1a JUTSE METO/IUKOM CHUCTEMHOTO
MOJITOTOBKH. peleHus CUCTEMHOTO MOJIXO0/1a JIIS
MOCTABIICHHBIX MOIX0J1a JIst penieHus
3a/1a4 HAIIPaBIIEHUS] | PEUICHHUS MOCTaBJICHHBIX
MOJITOTOBKH. MOCTaBJICHHBIX 3a]a4 HarpaBJIeHUs
3a]1a4 HAMPaBJIEHUS | TIOJITOTOBKH.
MTOJITOTOBKH.
OIIK-1. CriocobeH MpuMEeHSTh ECTEeCTBEHHOHAYYHbIE M OOIIEHH)KEHEPHBIE 3HAHUS, METOJIbI
MaTeMaTHYeCKOTr0 aHAJIM3a ¥ MOJISJIMPOBAHHUs B MPO(GECCHOHATIBHOM JeSTEIbHOCTH
Jran Kputepun onennBanus
(YpOBeHb) | HeylOBJIETBOPHTEJbHO | YIOBJIETBOPHUTEILHO XOpOI1o OTJIMYHO
3HATh OOyuaroruiics OO0yyaroimuics OO0yyaromuics OO0yuaromurics
JIeMOHCTPUPYET JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYET
MIOJTHOE OTCYTCTBHE HETIOJTHOE JaCcTHYHOE MIOJTHOE
W HEJIOCTAaTO4YHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COOTBETCTBHE CIIEYIOIINX CIIEYIOIINX CIICYIOIINX
CJIEIYIOLUX 3HAHUU: 3HaHUI: 3HaHU! 3HAHUM:

OCHOBHBIE ITOHATHS U
3aKOHBI JIEKTPUIECKUX
Lenei MOCTOSHHOTO U
MIEPEMEHHOT'0 TOKa,
METO/bI aHAIN3a
JJIEKTPUYECKUX LIeTIeH;
OCHOBBI KOHCTPYKIUH U
TIPUHLINIIA TEUCTBUS

OCHOBHBIC TTIOHATHS U
3aKOHBI
3JIEKTPUUYECKUX LIeTIeH
MOCTOSIHHOI'O 1
[IEPEMEHHOI0 TOKA,
METO/Ibl aHaIn3a
3JIEKTPUYECKHUX
LeTIeH;

OCHOBHBIC TTOHSTHS 1
3aKOHBI
3JIEKTPUUECKHUX
Lenei ITIOCTOSHHOTO U
IIEPEMEHHOI0 TOKA,
METO/JIbl aHaJIH3a
JJIEKTPUUECKHUX
LeTeH;

OCHOBHBIC TTIOHSTHS U
3aKOHBI
JJIEKTPUYECKUX
Henel MoCTOSHHOTO
U [IEPEMEHHOI0 TOKA,
METO/Ibl aHaJIN3a
JJIEKTPUYECKUX
LIETICH;




QJICKTPUUCCKUX MAIlIMH U
HX 3KCIUTyaTaluu,

OCHOBBI KOHCTPYKINHU
U IpyUHIMUIIA ﬂeﬁCTBHH

OCHOBBI KOHCTPYKINHU
U IpyUHLMUIIA

OCHOBBI
KOHCTPYKIIHHU U

OCHOBBI JJIEKTPONPUBOJA | AIEKTPUUECKUX JeiicTBus MIPUHIUNA AEHCTBUSL
U 3JIEKTPOHUKHU MaIllUH U UX EKTPUUECKUX 3NEKTPUUECKUX
9KCIUTyaTal|H, MAIllUH U UX MaIlluH U UX
OCHOBBI 9KCIUTyaTall|H, SKCIUTyaTaluH,
3IIEKTPONPUBOJA U OCHOBBI OCHOBBI
JIIEKTPOHUKH JNIEKTPOIPUBOJIA U 3NEKTPONPUBOJA U
JIEKTPOHUKHI SIEKTPOHUKHU
yMeTh OOyuaromuiics He OO0yyaromuiics OO0yyaromuiics OO0yuaromuiics
YMEET WU B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
HEOCTATOYHOU HEIIOJIHOE YaCTUYHOE MOJIHOE
CTEIIEHU YMEET. COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
OMpENENATh U CIIEYIOIUX CIIEAYIOIIHUX CIIEAYIOIIUX
pacCcUUTHIBATh YMEHHI: YMEHUI: YMEHUH:
napaMeTphl ONpCACATh U OIIpEACHATD U OIIpEACHATh U
SNICKTPHICCKHUX MAIlINH PacCUUTHIBATH PacCUMTHIBATH PacCYMTHIBAT
BXOJAIINX B COCTaB napamMeTphl napaMeTphl napaMeTpbl
TPaHCIIOPTHRIX H SIICKTPUICCKHUX DIIEKTPUYECKHX DIIEKTPUYECKHX
TPAaHCIOPTHO- MalluH BXOAIIUX B MAIlIUH BXOIAMUX B MAaIllMH BXOJAIINX B
TEXHOJIOTHYECKHUX MAIMH | cOCTAB TPAHCIIOPTHBIX | cOCTaB cocras
1 060py10BaHuS,; M TPAHCIOPTHO- TPAHCHOPTHBIX U TPaHCIOPTHBIX U
OCYILECTBIIATL PACUCT TEXHOJIOTHYECKUX TPaHCHOPTHO- TPaHCIOPTHO-
PEKHUMOB PaOOTHI MallvH U TEXHOJIOTHYECKUX TEXHOJIOIMYECKHUX
QJICKTPUYCCKUX MAIllMH U 060py]103aH1/[;[; MAIIIUH U MAallIuH U
apaMeTpsl OCYIIECTBIIATH PACYET | 0OOPYHOBAHHS; 000pyIOBaHMUS;
KOMMYTallHOHHO#H PEKUMOB PaOOTEI OCYILECTBJIATh pacueT | OCYLIECTBIAThH
ammapatypel BXOJAMECH B | 51eKTPHUECKHX PEXKUMOB PabOThI pacyer peKUMOB
JJIEKTPOIPUBOJ MalllMH U IapaMETPbl | 3JIEKTPUYECKHX paboThl
TPaHCIIOPTHEIX H KOMMYTallHOHHOH MAIlIMH ¥ TapaMeTphl | SIEKTPUYECKUX
TpaHCIIOPTHO- anmnapaTypsl KOMMYTallHOHHOU MAIllMH H [TapaMeTphl
TEXHOJOTMYCCKUX MAINH | BXOJISIICH B anmnapaTypel KOMMYTallHOHHOX
1 000pYyIOBAHHSL. JICKTPOIIPHUBO] BXOJSIIEH B anmnapaTypbl
TPAHCHOPTHBIX U 3IIEKTPONIPUBO/L BXOJISIILIEH B
TPaHCIOPTHO- TPAHCHOPTHBIX U 3JEKTPONPUBOJ
TEXHOJIOTHICCKUX TPaHCIIOPTHO- TPAHCIIOPTHBIX U
MaIlluH U TEXHOJIOTHYECKUX TPaHCHIOPTHO-
000pyI0BaHHUS. MAaIllVH U TEXHOJIOTUYECKUX
000pyIOBaHMUS. MallvH U
000pyIOBaHUs.
BJIAJIETH OO6yuatormuiicst He OOyuaromuiics OObyuarommmcs OO0yuaromuiics
BJIaJIEET WIN B BJIAZICET B JIOITYCKar0TCst cBOOOIHO
HEJIOCTATOYHOU HETNOJHOM 00BbEMe U | HE3HAUUTEIIbHEIE IIPUMEHSET
CTEIIEHU BIAJIEET IIPOSIBIISIET OIINOKH, IIOJIy4Y€HHBIE
MPaKTUYECKUMU HENO0CTATOYHOCTh HETOYHOCTH, HaBbIKH, B [IOJTHOM
HaBBIKAMU BJIAJICHUS 3aTpyAHEHU, o0Bbeme BrajieeT
U3MEPEHUs TapaMeTPOB MPAKTUYECKUMH YaCTUYHO BIIAJIEET MPaKTUYECKUMU
DJIEKTPOHHBIX YCTPOUCTB, | HaBBIKAMHU MPaKTUYECKUMU HaBbIKAMH
BXOJAIIMX B COCTaB A3MEpEHUSA HaBbIKaM1 H3MEPCHHUS
TPaHCIOPTHBIX 1 napaMmeTpoB M3MEpeHust 1apaMeTpoB
TpaHCIOPTHO- 9JIEKTPOHHBIX napamMeTpoB SJICKTPOHHBIX
TEXHOJOTHICCKUX MALIMH | yCTPOWCTB, BXOIAIIMX | 3IeKTPOHHBIX YCTPOWUCTB,
1 06opyoBaHus, B COCTaB YCTpOICTB, BXOJSIIHNX B COCTaB

MOJIb30BAHUS
COBPEMECHHBIMHU
U3MEPUTCIIBHBIMU
CpeCTBaMH.

TPaHCIIOPTHBIX U
TPaHCIIOPTHO-
TEXHOJIOTHUECKHUX
MalmH 1
00opyaoBaHus,
MOJIb30BAHUS
COBPEMEHHBIMU
N3MEPUTCIIbHBIMHA

BXOJISIIIUX B COCTAB
TPAHCHIOPTHBIX U
TPaHCHIOPTHO-
TEXHOJIOTHIECKUX
MAIUH U
obopymoBaHus,
MOJIb30BAHUS
COBPEMECHHBIMU

TPaHCIIOPTHBIX U
TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX
MaluH 1
00opyaoBaHus,
MOJIb30BaHUS
COBPEMEHHBIMH
N3MEPUTCITIbHBIMH




Cpe/ICTBAMHU.

HU3MEPHUTENbHBIMU
CpE/ICTBAMH.

CpE/ICTBaMH.

OIIK-3. CriocobeH B chepe cBoeit npodeccuoHaabHON AeITEIbHOCTH TPOBOAUTD U3MEPEHHUS U
HaOJro/IeHNsI, 00padaThIBATh U MPEJICTABISTh SKCIICPUMEHTAIILHBIC TAHHBIC U PE3YJIbTaThl HCITBITAHUN

Jran Kpurepun onennBanns

(YpPOBEHDb) | HEYIOBJIETBOPUTEIbLHO Y/10BJIETBOPHUTEIBHO XO0POIIo OTJINYHO

3HATh OO0yyarommuiics OO0yyaromuiics OO0yyaromuiics OO0yuaromuiics
JEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPHUPYET JEeMOHCTPUPYET
MOJTHOE OTCYTCTBUE | HETOJIHOE YaCTUYHOE MOJTHOE
WIN HEJOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COOTBETCTBHUE CIEAYIOLIMX 3HAHUHU: | CIEAYIOIUX 3HAHUM: | CACAYIOIINX 3HAHUI:
CIIEAYIOIIMX 3HAHUH: | HalpaBJICHUS HaInpaBJICHUS HaIpaBICHUs
HanpaBJICHUS pasBUTHUS U pa3BUTHUSA U pa3BUTHSA U
pasBUTUA U COBEPILEHCTBOBAHUS | COBEPLICHCTBOBAHUS | COBEPLICHCTBOBAHUS
COBEPIIICHCTBOBAHUS | OOBEKTOB 00BEKTOB 00BEKTOB
00BEKTOB npodeccuoHanbHOl | mpodeccroHanbHON | podeccrHoHaTbHOR
npoQecCHOHAIBHON | AEATENbHOCTH, JeSITEeTbHOCTH, JeSITeTBHOCTH,
JeSITENbHOCTH, HPUHIIMIIBI MPUHIIMIIBL IIPUHLMIIBI
MPUHIIMIIBI MOCTPOCHUS MOCTPOCHUS MIOCTPOCHHUS
IMOCTPOCHUA AJIrOpUTMOB AJIrOpUTMOB AJITOPUTMOB
AITOPUTMOB peLeHus peLeHus peLeHus
peleHus WH)XEHEPHBIX U WH)XEHEPHBIX U HWH)XEHEPHBIX U
HWHXCHCPHBIX U Hay4YHO- HAay4YHO- Hay4HO-
Hay4HO- TCXHHUYCCKHUX 3aa4 TCXHHUYCCKHUX 3a4a4 TEXHHUYCCKHUX 3ada4d
TEXHUYECKUX 337a4 B | B 001acTu B o0JiacTH B o0yacTu
obmactu SKCIUTyaTaluu SKCIUTyaTaluu IKCILTyaTaliu
OKCILTyaTalun TPAHCIIOPTHBIX U TPAHCIIOPTHBIX U TPAHCIOPTHBIX U
TPaHCHOPTHBIX U TPaHCHOPTHO- TPaHCHOPTHO- TPaHCIIOPTHO-
TPaHCHOPTHO- TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX TEXHOJOTHUECKUX
TEXHOJIOI'MYECKUX MallluH "1 MallluH U MalluH U
MallluH U KOMIIJIEKCOB KOMIIJICKCOB KOMIIJIEKCOB
KOMIIJICKCOB

yMeTh OO0yyaroimuiics He OO0yyaroimuics OO0yyaromuics OO0yuaromuiics
yMEET WUJIU B JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
HEI0CTATOYHOM HETIOJIHOE YaCTUYHOE MOJTHOE
CTEIIEHH yMEEeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
bopmynmupoBartb CIIEYIOIINX CIIEYIOUINX CIIEAYIOIINX
3a7a4u YMEHUH: YMEHUI: YMEHUM:
UCCIIeI0OBaHuS, ¢dbopmynupoBartb ¢dbopmynupoBartb (hopmynupoBaTh
BBIOMpATh METOJBI U | 33aJ1a4H 3a1aun 3a1a4u
CpeJCcTBa MX UCCIIe/I0OBaHUS, UCCIIe/I0OBaHNS, UCCIIeIOBaHUS,
peleHus, BBIOMPATh METOABI U | BBIOMPATh METOJBI M | BHIOMPATh METOIBI U
pa3pabaTeIBaTh CpelcTBa MX CpelncTBa MX Cpe/IcTBa HX
MCPOIIPHUATHA I10 UX peuicHus, peuicHus, peucHus,
peanu3aunuy, paspabaTeIBaTh pa3pabaTeIBaTh pa3pabartbiBaTh
aHAJTM3UPOBATH U MEPONPHSTHUS 110 UX | MEPOIPUATHS [0 UX | MEPOIIPUATHS IO UX
WUHTEPIPETUPOBATD peanu3anuu, peanu3anum, peanu3zanmy,
NOJy4aeMbIe aHAJTM3UPOBATH U AQHAJTU3UPOBATH U aHaJIM3UPOBATh U
pe3yIbTaThl MHTEPIPETUPOBATh | MHTEPIPETUPOBATh | MHTEPIPETUPOBATD

noJry4aeMbie noJry4aeMbie NoJy4aeMble
pe3yIbTaThl pe3yabTaThl pe3yIbTaThI

Biaagers | OOyuarommiics He OOyuarommuiics OO0yuarommmcst OoOyuatomuiics
BJIaJeeT WU B BJIaJICeT B HETIOJHOM | JIOITYCKAaIOTCS CBOOOJHO
HEJ0CTaTOYHOU o0beme M MPOSBISET | He3HAUNTENIbHbIE IIPUMEHSET
CTETICHH BJaJieeT HEJI0CTATOYHOCTh OIINOKH, MOJTy4YeHHbIE
NPaKTUIECKUMH BJIaJICHUSA HETOYHOCTH, HABBIKH, B TIOJIHOM
HaBbIKaMH MPAKTUYCCKUMHU 3aTpyAHCHUAA, o0BeME BJIagcecT




CaMOCTOSTCILHOU
Hay4JHO-
HCCIICI0BATECILCKOM
JIESATSIILHOCTH TIPU
MTOMCKE U 0TOOpE
nH(OpMaITIH,
MIPOBEICHUH
MaTeMaTHYECKOrO U
HMHTAIAOHHOTO
MOJICTTUPOBAHHUS
00BEKTOB,
IJIAaHUPOBAHUS U
ITOCTAHOBKH
JKCIICPUMEHTA, a
TaKke 00pabOTKH
JTAHHBIX

HaBBIKAMHU
CaMOCTOATENIbHOU
HAy4YHO-
HCCIIEI0BATEIIbCKON
JIeSTeIbHOCTH TIPH
ITOMCKE U 0TOOpE
WH)OPMAIIH,
MIPOBEICHUH
MaTeMaTHYECKOTO 1
UMUTAIIMOHHOTO
MOJICTTUPOBAHHUS
00BEKTOB,
TUTAHUPOBAHUS U
MMOCTaHOBKHU
SKCIIEPUMEHTA, a
TaKke 00pabOTKH
JTAHHBIX

YaCTHUYHO BIIAJICET
MPaKTUICCKUMHU
HaBBIKAMHU
CaMOCTOATEIBHOU
HAYYHO-
HCCIIeI0BATEIbCKON
JESITETBHOCTH MPH
MOKCKE U 0TOOpE
nH(popMaIuy,
MPOBEICHUH
MaTeMaTHYECKOTO U
UMUTAIHOHHOTO
MO/JICITUPOBAHHS
00BEKTOB,
TUTAHUPOBAHUS U
MOCTAaHOBKH
OKCTIIEPUMEHTA, a
TaKkxe 00padoTKH
JTAHHBIX

MPAKTUICCKUMH
HaBBIKAMH
CaMOCTOSTEIIbHOM
HAY4YHO-
HCCIIE0BATEIbCKON
JIeSITEITBHOCTH TIPH
MOMCKE U 0TOOpPE
UHQOpMAIHH,
MIPOBEICHUH
MaTeMaTHYECKOTO U
UMUTAIUOHHOTO
MOJICJIUPOBAHHUS
00BEKTOB,
TUTAHUPOBAHUS U
MOCTaHOBKU
9KCIIEpPUMEHTA, a
TaKxe 00paboTKH
JTAHHBIX

[TK-2 CriocobeH ocymiecTBIATh

OL€HKY COOTBETCTBUH TEXHUYCCKOTO COCTOAHUA TPAHCIIOPTHBIX U
TPAHCIIOPTHO-TCXHOJOTHYCCKHUX MAlllMH TpC6OBaHI/IHM 0€30IMacHOCTH JOPOXKXHOI'0 IBMXKCHHUA

3HATDb OO0yuarommiics OO0yJaromuiics OO0yuaromuiics OOyuaronuiics
JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHPYET
MOJIHOE OTCYTCTBHE HETOJIHOE YaCTHYHOE MIOJTHOE
WJIM HEJI0OCTAaTOYHOE COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
COOTBETCTBUE CIIEIYIOLINX 3HAHHH! CIIEIYIOLINX 3HAHHH! CJICTYIOLINX 3HAHUH:
CJITYFOLINX 3HAHUM: (u3nuecKre OCHOBBI (bu3nYecKrue OCHOBEI (u3nyecKre OCHOBBI
(hu3MUECKre OCHOBBI 3JIEKTPOHUKH, IIEKTPOHUKH, JJIEKTPOHUKH,
3JEKTPOHUKH, MPUHIUIIBI JEHCTBHS NPUHIUIIBI JEUCTBHS TIPUHINIBI ICHCTBHUA
MPUHIUIIE] JEHCTBUS MOJYTPOBOJHUKOBBIX | TOJYHNPOBOJHHKOBBIX | MOJTYIPOBOJHHKOBBIX
MOJTYTIPOBOJHUKOBBIX 1 3JIEKTPOHHBIX 1 3JIEKTPOHHBIX 1 3JIEKTPOHHBIX
1 SJICKTPOHHBIX npuOOpPOB B 00IaCTH mpuOOpPOB B 00IacTH pUOOPOB B 0ONIACTH
npubopoB B obnacTu TPaHCIIOPTHO- TPaHCIIOPTHO- TPaHCIIOPTHO-
TPaHCIIOPTHO- TEXHOJIOTUUECKHX TEXHOJIOTHYECKHUX TEXHOJIOTHUECKHX
TEXHOJIOTUUECKHX MaIMH ¥ KOMIUIEKCOB | MalllMH U KOMILJIEKCOB | MalllMH H KOMILUIEKCOB
MaIlKH 1 KOMILUIEKCOB

yMeTh OO6yyaroruiics He OOGyuatouuiicst OOGyuatrouuiicst OO6yyaronuiicst
YMEET WII B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
HEJIOCTATOYHOM HETOJIHOE YaCTHYHOE MOJIHO®
CTEINICHN yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
BBITIOJTHATD: CIIETYIOIINX YMEHHH: CIIEYIONINX YMEHHUNA: | CIEeIYIOMNX YMEHHH:
000CHOBBIBATh 000CHOBBIBATH 000CHOBHIBATH 000CHOBHIBATh
napameTpsl rapaMeTpsl rapameTpsl rapameTpsl
TOJTYTIPOBOJJHUKOBBIX MOJYTIPOBOJHUKOBBIX | TOJYHPOBOJHHKOBBIX | MOJTYIPOBOJHUKOBBIX
Y 3JIEKTPOHHBIX 1 3JIEKTPOHHBIX 1 3JIEKTPOHHBIX 1 3JIEKTPOHHBIX
MpHrOOPOB 1O UX prOOPOB 1O UX puOOPOB 1O UX npuOOPOB 1O UX
BOJIbTAMIIEPHBIX BOJIbTAMIIEPHBIX BOJIbTAMIIEPHBIX BOJIbTAMIIEPHBIX
XapaKTepUCTHKaM, XapaKTepUCTUKAM, XapaKTepUCTUKAM, XapaKTepUCTHKAM,
CTaBUTb U pPelIaTh CTaBUTb U peliaTh CTaBUTb U pelIaTh CTaBUTb U pPelLIaTh
CXEMOTEXHUYECKHUE CXEMOTEXHUYECKHUE CXEMOTEXHUYECKHUE CXEMOTEXHUYECKHE
3aJ1a4H, CBA3aHHBIE C 3aj1a4H, CBS3aHHBIE C 3aj1a4M, CBA3aHHbIE C 3aJ]a4yM, CBSI3aHHbIE C
BBIOOPOM 3JIEMEHTOB B | BBIOOPOM DJIEMEHTOB BBIOOPOM 3JIEMEHTOB BBIOOPOM JIEMEHTOB
o0J1acTh TpaHCIIOPTHO- | B 00JaCTH B 0o0sactu B obJylactn
TEXHOJIOTHYECKHUX TPaHCIIOPTHO- TPaHCIIOPTHO- TPaHCIIOPTHO-
MallH ¥ KOMIUIEKCOB | TEXHOJOTMYECKUX TEXHOJIOTHYECKHUX TEXHOJIOTHYECKUX

MalH U MaliH U MaIlH 1
KOMILIEKCOB KOMILIEKCOB KOMILIEKCOB

BJIA/IETh OO6yyaroruiics He OOGyuarontuiicst OO06yuarontumcst OO6yuaronuiicst
BJIaJICeT WIIU B BJIafIeeT B HETIOJHOM JIOMYCKAIOTCs CBOOO/IHO TIPUMEHSIET
HEJIOCTATOYHOM 00beMe U MPOSIBIISIET HEe3HAYMTENIbHbIC HOJTy4eHHbIE




CTEIICHH BIIAJICCT: HEJIOCTaTOYHOCTh OILIMOKH, HaBBIKH, B II0JIHOM
HaBbIKaMU 00pabOTKM | BJIaJEHUs HABBIKAMHU: HETOYHOCTH, o0beMe BiazeeT:
9KCIEPUMEHTAIIBHBIX HaBbIKAMHU 3aTpyJHEHUS, HaBBIKAMHU
JIAHHBIX U OLICHKH 00paboTku YaCTHYHO BJIajIeeT: 00paboTku
TOYHOCTH M3MEPEHHH, | IKCIIEPUMEHTAIBHBIX HaBBIKAMHU 9KCIIEPUMEHTAIIBHBIX
UCIIBITAaHUH 1 JIAaHHBIX U OLICHKH 00paboTku JAHHBIX U OLICHKH
JOCTOBEPHOCTH TOYHOCTH 9KCTIEPUMEHTAIBHBIX TOYHOCTH
KOHTPOJISI B 00J1aCTH MU3MEPEHU, JTAHHBIX U OIICHKH HN3MEpEeHNH,
TPaHCIIOPTHO- WCTIBITaHUH 1 TOYHOCTH HCTIBITAaHUH U
TEXHOJIOTHYECKUX JIOCTOBEPHOCTH MU3MEPEHU, JOCTOBEPHOCTH
MaIIlH ¥ KOMIUIEKCOB | KOHTPOJISI B 00J1acTH UCTIBITaHUH 1 KOHTpOJIS B o0nacTu
TPaHCIIOPTHO- JIOCTOBEPHOCTH TPaHCIIOPTHO-
TEXHOJIOTHYECKHUX KOHTPOJIS B 00J1acTH TEXHOJIOTUUECKHX
MaliH U TPaHCIIOPTHO- MaIlH 1
KOMIUIEKCOB TEXHOJIOTHYECKHUX KOMIUIEKCOB
MaIliH U
KOMILIEKCOB

4. METOAUYECKHUE YKA3AHUSA AJI1 OBYYAIOLINUXCSA 11O OCBOEHUIO
JUCHHUIIJINHBI

Metoanyeckue yKa3zaHus JUIsl 3aHATHIA JCKIIMOHHOTO TUTIA

B xoJze JIEKIIMOHHBIX 3aHATUH oOydaromemycs HeoOXOIUMO BECTH KOHCIIEKTUPOBAHUE
yueOHOro Marepuaiia, oOpamaTh BHUMAHUE HA KAaTErOpuH, (OPMYIUPOBKH, PACKPHIBAIOIINE
COJICpKaHMWE TEX WJIM HHBIX SIBICHHA W MPOIECCOB, HAYYHBIC BBIBOIABI W IPAKTHYCCKUE
pekoMenaanuu. HeoOxomuMo 3aliaBaTh MPEMOAABATENI0 YTOYHSIONIME BOIPOCHI C IEINBIO
VSICHCHHSI TEOPETUICCKUX MOJIOKCHUM, pa3peIICHHsI CIIOPHBIX CUTYaIUH.

[emecooOpa3Ho m0pabaTbIBaTh CBOW KOHCIIEKT JICKIIUH, JeJasi B HEM COOTBETCTBYIOIIHE
3aMicH U3 OCHOBHOHM W JOTOJIHUTENBHON JIUTEPATYphbl, PEKOMEHIOBAHHOW MpernoaaBareieM U
MPeyCMOTPEHHOHN y4eOHOM mporpaMMon AUCIUITITHHBL.

MeToaudeckiue yKazaHWsS JUIS  3aHATHA CEMHHAPCKOTO  (MPAKTHYECKOr0) —THIIA.
[IpakTuyeckne 3aHATHS TO3BOJIIOT PAa3BUBATh y OOYYArOIIErocsi TBOPYECKOE TEOPETUYECKOE
MBIIUICHHE, YMEHHE CaMOCTOSATEIbHO H3Yy4aTh IUTEPaTypy, aHAIU3UPOBATh MPAKTHUKY; ydaT
4eTKO (hOPMYIHUPOBATh MBICIH, BECTH IUCKYCCHIO, TO €CTh HMEIOT HCKIIOYUTEIBHO BaKHOE
3HAUCHUE B PA3BUTHH CAMOCTOSTEIIBHOTO MBIIIICHHS.

[ToaroToBka K TMPaKTHYECKOMY 3aHATHIO BKJIIOYAeT JBa dTama. Ha mepBoM Jrame
oOydaromuiicss TUTAaHUPYET CBOKO CAMOCTOSTENBHYIO padoTy, KOTOpas BKIIOYAET: YsSCHEHHE
3a/laHdsl Ha CAMOCTOATEIbHYI0 paboTy; MOoA0Op OCHOBHON WM JOMOJHUTEIHHOW JIUTEPATYPHI;
COCTaBJICHHE TUTaHA pPabOTBI, B KOTOPOM OIPEHICIISIOTCS OCHOBHBIC WYHKTBI TPEICTOSIICH
noaroroBku. COCTaBJICHHE IJIaHA JUCIUTUTMHAPYET W MOBBIIIACT OPraHU30BaHHOCTh B padoTe.
Bropoii sTan BkIIOYaeT HEMOCPEACTBEHHYIO MOATOTOBKY K 3aHATHIO, KOTOpas HAYUHACTCS C
M3YYEHUS OCHOBHOH M JIOMOJHUTENBHOU TUTepaTypsl. Oco00e BHUMaHUE MIPH 3TOM HEOOXOIUMO

00paTUTh Ha COJIEP’)KAHNE OCHOBHBIX TMOJIOKEHUW W BBIBOJIOB, OOBSICHEHUE SIBICHUM W (hAKTOB,




YSICHEHHE MPAaKTHYECKOr0 NPHIIOKEHUS pacCMaTpPUBAEMbIX TEOPETHMYECKUX BOMpocoB. Jlanee
CJIeTyeT TOJITOTOBUTH TE3UCHI JIJISl BHICTYIJICHHH MO BCeM y4eOHBIM BOMPOCAM, BBIHOCUMBIM Ha
IIPAKTUYECKOE 3aHATUE WIH 10 TEME, BBIHECEHHON Ha JUCKYCCHUIO (KPYIJIBIM CTOJ), IPOIyMaTh
IIPUMEPHI € LIEIbI0 00eCIIeYeHUs TECHOM CBSI3U U3Y4aeMOM TEMBI C pealibHOM )KU3HBIO. ['0TOBSICH
K JIOKJIaJy WM BBICTYIUICHHIO B paMKaxX MHTEPAKTUBHON (HOpMBI (AMCKYyCCUS, KPYIJIbIH CTOM),

IIpU HE0OXOIUMOCTH CIIeTyeT OOpPaTUTHCS 3a MOMOIIBIO K IIPENO/IABATENIO.



