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Ilepeuens komnemenyuil ¢ ykazanuem ypoeHeil ux popmuposanus

Hnoexc Cooeporcanue Amanwl hopmuposanus KomnemeHyuu
Komnemenyuu Komnemenyuu Jexkyuu | IIpakmuuecku | Jlabopamopnuie Kypcoeoii Haumenosanue
e 3aHAmMuUA npoexm
3anamus, (paboma) OUERORR020
cpeocmea
nadopamopusl
i NPAKMUKYM
OIIK-2 CnocobHOCTh pemath crangaptaeie | Tema 1- 13, He JI. paboma 1-7 He Tecmuposanue,
3a7a4u npodeccuonanbHolt | Tema 14 npedycmompe npedycmompe 9IK3ameH, 1ao.
JIEATEIIbHOCTH Ha OCHOBE | (ouHas ¢h.) Hbl Hbl paoombui,
WH(POPMAITUOHHOM " KOHmMpPOIbHaA
oubnuorpadguueckoil  KyiabTypsl € paboma (3aounan
MIPUMEHEHHEM MH(OPMaLIMOHHO- dopma odyuenus)
KOMMYHHKAI[MOHHBIX TEXHOJIOTUH U C
y4€TOM  OCHOBHBIX  TpeOOBaHMIA
WH(POPMAITMOHHOM 6€30TaCHOCTH
OIIK-3 CriocoOHOCTh ucnonb3oBatsk | Tema 1- 13, He JI. paboma 1-7 He Tecmuposanue,
COBPEMEHHBIE unpopmarmonnsle | Tema 14 npedycmompe npedycmompe IK3aMeH, 1ao.
TEXHOJIOTUH, TEXHUKY, NpPUKIATHbIE | (ouHas ¢b.) Hbl Hbl pabomeui,
MIPOrpaMMHBIE CpencTBa npu KOHmMpPOIbHaA
pelieHny 3a1ad MnpoQeccruoHalbHON paboma (3aounasn
JIEATEIIbHOCTH dopma obyuenus)







Ilepeuenv oyenounvix cpeocme no oucyuniune (Mooyo)

JlabopaTopHbIil NPAKTHKYM, KOHTPOJIbHAsl padoTa (TeKyIMii peTHHT)

bamn
JlaboparopHas paboTa ouHas (hopma 3a04Has popma
3 cemectp 4 cemectp 3 cemecTp 4 cemectp
Nel 15-22 11-15
Ne2 15-22 11-15
Ne3 15-22 11-15
Neq 15-22 11-15
Ne5 12-16 7-9
Ne6 12-16 7-9
No7 12-16 7-9
KontponbHas paborta 16-28 15-21
TectupoBanue 0-12 0-12 0-12 0-12
NUTOI'O 60-100 36-60 60-100 36-60
JK3aMeHAUMOHHBbIH pelTHHT 24-40




Illkana ouenueanusn

Hu¢posoe | Boipaxkenue B | CiioBecHoe KpuTtepuu oneHKH HHINKATOPOB A0CTHKEeHHsI pH GopMe KOHTPOJIS:
BBbIpa:KeHHe oamnax: BbIpa:KeHHe IK3aMeH 3ayer
5 87 - 100 OrnmnyHo |OueHKa «OTJIMYHO» BBICTABISETCA CTYNEHTY, €CIH TeOopeTHUYecKoe
(3auTeHO) |coaepikaHUE Kypca OCBOEGHO IOJIHOCTBIO, 0e3 MpoOeNoB; HCUEPIbIBAIOIIE,
MOCJIEIOBATENbHO, YETKO W JIOTMYECKM CTPOMHO WU3JIaraeT Marepuan,
CBOOOIHO CHpaBisieTcsl € 3ajJadyaMH, BONPOCAMH U JAPYTHMH BHJIAMH
IIPUMCHCHU A 3HaHPII7[; HCIIOJIB3YET B OTBETC HOHOHHHTeHbeIﬁ marepual
BCE MPENYCMOTPEHHBIE MPOTrpaMMOM 3aJJaHUsI BBINIOJIHEHbI, KAYECTBO MX
BBIITOJIHEHUS OLCHCEHO 4YHCJIOM 6aHJIOB, OJIM3KMM K MaKCUMAaJIbHOMY,
aHAIM3UPYET TIONYYEHHBIE PE3yNbTAThI, MPOSBISET CAMOCTOSTEIBHOCTD
. Onenka «3aYTEHO» BBICTaBIISICTCS
IIPH BBIITOJIHCHUHW 3aJIaHUN
CTYACHTY, €CJIM OTBCTHI Ha BOIIPOCHI IIO
4 74 - 86 Xopomo |OmeHKa «XOpOIIO» BBICTABIACTCS CTYACHTY, €CIHM TEOPETUIECKOe
TEMaM AJUCHHUIIIIMHBI ITIOCJIICAOBATCIBHBI,
(3auTeHO) |comepkaHWE Kypca OCBOCHO IIOHOCTHIO, HEOOXOIWMBIE TPAKTUICCKUE
JIOTHYECKHU H3JI0KCHBI, JOITYyCKaroTCsA
KOMITETEHIIMU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTpPCHHEIC
., HE3HAYUTENbHbIE HEJOYEThl B OTBETE
nporpaMMoli oOydeHHsi ydeOHbIC 3aJlaHWsl BBINIONHEHBI, Ka4eCTBO WX
CTyJICHTa, TaKHWe Kak  OTCYTCTBHUE
BBITIOJTHEHUST JIOCTATOYHO BbIcOKoe. CTYJEHT TBEpAO 3HAET MaTepHal,
CaMOCTOSITEIBHOTO ~ BBIBOJIA,  PEUYCBBIC
TPAaMOTHO M IO CYIIECTBY HM3JIaraet ero, He JIOMyCKas CYMIECTBEHHBIX| ' o =
HETOYHOCTEH B OTBETE Ha BOMPOC. p
3 60 - 73 VYnoenerBopu |OLieHKa  «YAOBJIECTBOPHUTEILHO»  BBICTABISIETCS  CTYACHTY,  ©CIIH
TENBHO TEOPETUYECKOE COJIEPIKAHUE Kypca OCBOCHO YaCTHYHO, HO MPOOETBl HE
(3a4Te€HO) |HOCAT CYIIECTBEHHOTO XapaKTepa, OONBIIMHCTBO MPEIyCMOTPEHHBIX
MPOrpaMMON 3aJ]aHNH BBITIONHEHO, HO B HUX UMEIOTCS OIMOKH, TIPU OTBETE
Ha MOCTaBJICHHBIA BOIPOC CTYAEHT JOMYCKAET HETOYHOCTH, HEOCTATOUYHO
MPaBUJIbHBIC (OPMYITUPOBKH, HAONIONAIOTCS HAPYNICHUS JIOTHYECKOM
MOCJIE/IOBATENLHOCTH B U3JIOKEHUU TIPOrPAMMHOr0 MaTepuania.
2 Hwxe 60 HeynosnerBop |OrnieHka «HEYIOBIECTBOPUTENIHHO» BBICTABISACTCS CTYIEHTY, eciii oH He|OlleHKa «HE 3a4T€HO» BBICTABISACTCS
UTETbHO  [3HAET 3HAYUTENBHOW 4YacTH MPOrPAaMMHOrO MaTepuaia, JOMyCKAeT|CTyAEHTYy, €CIH CTYyJSHT He 3Haer
(He 3a4TEHO) |CYIIeCTBEHHBbIC OIMUOKHU, HEYBEPEHHO, C OOJBIIMMH 3aTPyJHCHUSMH|OCHOBHBIX IMOHSATHH TEMbI JMCIIUTLTUAHBI,
BBITIOJIHSACT ~ MpakTH4Yeckhe paboThl, HEOOXOJUMBIC TNPAKTUYECKHE|HE OTBEYaeT Ha JOMOJHUTEIbHBIC H

KOMIICTCHIIMM  HC C(i)OpMI/IpOBaHLI, OOJIBIINHCTBO npeayCMOTPECHHBIX
nporpaMMoﬁ 06y‘IeHI/IH y‘leGHLIX SaZ[aHI/Iﬁ HC BBIIIOJJHCHO, Ka4€CTBO HX
BBIITOJTHCHHUA OIICHCHO YK CIIOM 6aJ'IJ'IOB, OJIM3KUM K MHWHHMAJIbHOMY

HaBOJAIIHME BOIIPOCHI ITPEOAaBaTECIIA.




KpaTkasi xapakTepucTHKa OLIEHOYHBIX CPeJACTBA

Norm/mt

HaumeHoBaunue
OLIEHOYHOT'O
CpeACTBA

Kpatkas xapakrepucTika oleHOUYHOTO
cpeacTBa

IIpencraBnenne
OLIEHOYHOI'0
cpenctBa B poHJe

DK3aMeH

Cpencrso,
3HAHWSI,
oOyyarorerocs
JTUCITUTUIAHE.

MIO3BOJISIONICE
YMEHHS U
o

OLIEHUTH
BIIAJICHUS
yueOHO

Komruiext
SK3aMEHAITMOHHBIX
OnJIETOB

KonTponshnas padora

Cpencto IIPOBEPKHU yMEHUI
OPUMEHSTh TIOJyYEHHbIE 3HAHUS IS
pelleHus 3aa4 OIpPEICIIEHHOrO THIA
110 TEME WJIU pa3Jely.

Kommiexkt
KOHTPOJIbHBIX
3aJITaHUI
BapUaHTaM

10

3amumra
n1abopaTopHOn
paboTsl

CpencrBo, TMO3BOJSIONIEE  OLEHUTH
yMEHHE W BIaJIeHue 00ydYaromerocs
u3jaraTh CyTh IOCTABICHHOW 3aJa4H,
CaMOCTOSATEIHHO PUMCHSTh
CTaHJIAPTHBIE METOJBI TIOCTABJICHHOM
3aauu c UCTIOIh30BAaHUEM
uMerIIeiicss  mabopatopHoil  6aswl,
OPOBOJAUTH  aHaJU3  MOJYYEHHOTO
pe3ynbTara paboTHI. Moxer
BBITIOJIHATBCA B MHJUBHUIYyaJIbHOM
NOPSIJIKE WK TPYIION 00y4YaroIuxcsl.

Tembl
1a0b0paTOPHBIX
pabor.

Tect

Cucrema CTaHapTU3UPOBAHHBIX
3aaHUH, IT03BOJISIOILAS
aBTOMAaTU3UPOBATh POLEAYPY
U3MEpPEHUSI YPOBHS 3HAHUW M YMCHHI
oOydarorerocs.

Ddoun
3aJIaHUN
MPOBEICHUS
HWTOrOBOT'O
TECTUPOBAHUS
JIMCITATIIINHE

TCCTOBBIX
JIIA

10




MuHucTepcTBO HayKH U BbicIero oOpazoBanus Poccuiickoit denepanuu
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prmai)
dbenepaabHOTO roCyJapCTBEHHOTO OOKETHOT'O 00Pa30BaTEIbHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKHil HAIMOHAIBHBIN UCCIIEA0BATEIbCKUI TEXHOIOTUUYECKU YHUBEPCUTET

@Dakxynomem HUngopmayuonnvix mexnono2utl

Kagheopa Ungopmayuonnwvix cucmem u mexnonozutl

Y4eOHbIM TUTAHOM MO HampasieHuto noaroroBku 15.03.04 AromaTtuzanus
TEXHOJIOTUYECKUX MPOLECCOB M MPOU3BOJCTB A OOy4yaroUMXcs MPeTyCMOTPEHO
OpoBEJEHUE JIA0OPATOPHBIX 3aHATHM MO JUCHUIUIMHE «DJIEKTPOTEXHUKA U
DJIEKTPOHUKAY.

JlaGopaTopHbie 3aHATUS MO JUCHUILIMHE MPOBOJATCSA B yUE€OHBIX JIaOOpaTOpHsIX
kaeapbl 0€3 UCIONb30BAHUS CIIEUAIBHOIO 000py10BaHUS.

HQHB IMPOBCACHUA Ha60paT0pHBIX pa60T - HPAKTHYCCKOC OCBOCHHUC
TCOPCTHUCCKUX MOJ0KECHUHI JICKOHMOHHOTO MaTcpualia, a TaKXKC BBIpa6OTKa
CTYACHTaMH OIIPCACIICHHBIX yMeHI/Iﬁ )41 HaBBIKOB CaMOCTOATCIBHOI'O
OKCIICPUMCHTUPOBAHUA.

JlaGopaTtopHas padora Nel
IIpocreiinne JuHeliHbIe JJIEKTPUYECKHUE LENH MOCTOSTHHOI0 TOKA

Heabr padorbi: [lonyueHne HaBBIKOB COOPKM MPOCTBIX AIIEKTPUYECKUX IeNeil, BKIIOYEHUS B
AIIEKTPUYECKYIO IIelb H3MEPUTENbHbIX NpuOOpoB. HayunTbcs u3MepsATh TOKM W HaANpPsDKEHUS,
yoenutbcsi B coOmoaeHnn 3akoHOB Oma u Kupxroda B JMHEHHOW 5SIEKTPUYECKON IeMHU
IIOCTOSTHHOTO TOKa.
Hcxoanbie naHHble: XapaKTEPUCTUKU 3JIEMEHTOB JIMHEWHBIX AJIEKTPUYECKUX LENEd MOCTOSIHHOTO
TOKa C MOCJIEI0BATENIbHBIM U NapaJlJIIbHBIM COEIUHEHUEM 3JIEMEHTOB.

IMopsiiok BbINOJIHEHHSI JIA00OPATOPHOI PadoThI
1) TlocTpouTh THHEHHYIO TEKTPUIECKYIO IEMb C MOCIEA0BATEILHBIM COSTMHEHHEM 3JIEMEHTOB.
2) U3MepuTh AJis NaHHOM 1eNH BEITMYHUHBI HAPSDKEHUS Ha PEe3UCTOpax MpU MOMOIIM BOJIBTMETPA, a
TaKXe TOK B IIEMH.
3) [locTpouTh TUHEHHYIO ANEKTPUUECKYIO LIEMb C apauieIbHbIM COSAUHEHUEM PE3UCTOPOB.
4) U3mepuTh AJs AIEKTPUUECKON 1IeTH ¢ MapauieNbHbIM COSIMHEHUEM PE3UCTOPOB HAMPSIKEHHUE U
TOKM Ha BCEX y4acTKax LienH. PaccunTaTh BEIMYHUHBI CONTPOTHUBIICHUS PE3UCTOPOB U CONPOTUBIICHUE
BCEH 1IeNH, a TAK)KE MPOBOJAUMOCTb OTAEIbHBIX BETBEH.
5) Y6enutbcs B coOmoieHnn 3akoHoB Kupxroda.

JlaGopaTopuas padora Ne2
CMmelnaHHoOe coeJMHEeHHe 3JIEMEHTOB B 3J1eKTPHYeCKO# Leny NOCTOSHHOI0 TOKA
Heas padorbi: IlomyueHne HaBBIKOB COOpPKM DJIEKTPUUYECKHUX LENe, H3MEepeHUuil TOKOB U
HaNpsOKeHUH Ha OTIENBHBIX yJacTKax JJIEKTPUYECKOW ILenu; yOeauThcs B COOJIOJCHHUU 3aKOHOB
Kupxroa B pa3BeTBICHHON JMHEHHON HIEKTPUYECKON Ienu: HAYYUTbCS NPUMEHATH 3aKOHBI
Kupxroga B rpapuueckom Buze. MccnenoBaTh 0COOEHHOCTH CMEIIAHHOTO COETUHEHUS SJIEMEHTOB B
ANIEKTPUYECKHX IIETIAX MOCTOSHHOIO TOKA.



Hcxoanbie nannbie: /laHa 1enb co CMEIIaHHBIM COEAMHEHUEM PE3UCTOPOB, IE JIEMEHTHI LIEH U
BEJIMYMHA HAIPSHKCHUS TUTAHUS BHIOPAHBI B COOTBETCTBHH C 33JaHHBIM BapUAHTOM.

Ilopsinok BbINoTHEeHNS 1a00pPaTOPHOI padoThI
1) Cobparth 11e11b B COOTBETCTBUU C HOMEPOM BapHaHTa.
2) U3meputh A1 JaHHOM 1IeNH BETMYMHbI HANPSHKEHUS Ha BX0JIaxX LIEMH, a TAK)KE BCE TOKH.
3) Ilo pe3ynbTaTamM H3MEpPEHUN BBIYMCIUTH MOLIHOCTh Ka)XJOrO y4yacTKa L€KW U BCEH Lemnu.
Onpenenuth SKBUBAJIEHTHOE COIIPOTUBIICHUE LEIIH.
4) TlpoaHanu3upoBaTh BIMSHUEC M3MCHCHHUS BEJIMYMHBI CONMPOTHUBIICHHS pe3urcTtopa R2 Ha pexum
LEeNH ¥ OTJAEeNbHBIX oTpeduTeneii. [IpoBeputs BeIMoaHEHNE Oananca MomHocTeil. CaenaTth BBIBOIBI
O BBITIOJIHEHUU 3aKOHOB Kupxroda.
5) TlnaBHO W3MEHSS BEIMYMHY BXOJHOTO HANPSDKEHHS C TOMOIIBI0 MOTEHIIMOMETPA, MU3MEPHUTh
3HAUEHUS HANPSKEHHUS U TOKOB Ha BCEX y4acTKaX IEMH MPH TPeX pazIUYHbIX 3HAYEHHUSX BXOJHOTO
HaIpsHKEHUS.
6) Ilo pe3ynpTaraM U3MEpPEHWI IMMOCTPOUTH B OJHON KOOpAMHATHOW cuctemMe BAX pe3ucTopos.
3aTem, MOJB3YSICh HMMH, nocTpouth BAX Bcell 1enu u Mo HEH ONpeneauTh SKBUBAJICHTHOE
CONIPOTHUBIICHHUE LIEIIN.
7) CnenaTh BBIBOJI O BO3MOXKHOCTM NIpHUMEHEHHs 3akoHOB Kupxroda B rpaduyeckom BHIE B
ANEKTPUYECKOM €N MOCTOSIHHOTO TOKA.

JlaGopaTopHnasi paGora Ne3

DJIeKTprUecKas LelNb MepeMeHHOr0 TOKa C Mocje/10BaTe/IbHbIM COeINHEHNEM 3JIeMEeHTOB
Heab paborbl: [IpuoOpeTeHne HaBBHIKOB COOPKH MPOCTHIX 3JIEKTPUUYECKUX LENed U U3MEepeHHs
HanpsOKEHUH Ha OTHAENbHBIX YYacTKax LENH; M3y4eHHUEe CBOWCTB IeNel IpU MOCIEN0BaTEIbHOM
COEJMHEHUU AaKTUBHBIX W PpEaKTHUBHBIX DJJIEMEHTOB,  3HAKOMCTBO C SBJIGHUEM pPE30HAHCA
HaMpsHKEHUH, TIOCTPOEHUE BEKTOPHBIX AUArPaMM.
Hcxonnbie nanHble: 1) sekTpuueckas LENb C MOCIEAOBATECIBHBIM COCAMHEHHEM pE3NCTOpa U
KOHJICHCATOpa; 2) OIEeKTPUYeCKas LeNb C [OCJIEJ0BAaTeIbHBIM COCJHHCHUEM  KATYIIKU
MHAYKTUBHOCTH U KOHJIEHCATOpa.

Iopsiiok BBINOJIHEHHSI JIA00OPATOPHOI PadoThI
1) CobOpaTh Lenb C MOCIENOBATEIbHBIM COEIMHEHUEM PE3UCTOpAa U KOHAEHCATOpa, Y LHU(PPOBBIX
aMIIepMETPOB YCTAHOBUTH PEKUM M3MEPEHUs NepeMeHHOoro Toka. I[IpoBectu u3mepeHus yka3zaHHbIX
B Ta0JMLIe BEJIUYHH.

CxeMma U B I, MA Ugr, B Uk, B Uc, B P, Bt

RC -

ZkC -

2) CoOpatph 1enb MocieA0BaTeIbHBIM COCMHEHUEM KaTYIIKU WHIAYKTUBHOCTH U KOHJEHCATODA.
[IpoBecTu n3MepeHus yKa3aHHbIX B TaOIUIE BETHYUH.

3) [nis uccrnenoBaHHbBIX LieTel Mo pe3yabTaTaM U3MEPEHUN PacCUUTaTh:

- MIOJIHYIO MOIIHOCTb LIETIH;

- PEaKTUBHYIO MOIIHOCTD LIETIH;

- K09((PUIIHEHT MOIITHOCTH LIEMHU U YTOJ cIBUTA (a3 MEXTy HAPsHKEHHUEM Ha BXOJE LIEMH U TOKOM;

- K09((PUIIHEHT MOILTHOCTH KAaTYIIKU U yroJ cABUra a3z Mexay HalpsHKeHHEeM Ha KaTYIIKe U TOKOM;
- TIOJIHbIE€, AKTUBHBIE U PEaKTHUBHBIE CONTPOTUBIICHHS BCEH LIENHU U OT/IEIbHBIX YYACTKOB.

4) Tlo pe3ynpTaTaM H3MEpEHUN MJIS MCCIENOBAaHHBIX IIE€Tel MOCTPOUTh B MaciuTabe BEKTOPHBIC
JarpaMMbl, TPEYTrOJIbHUKUA COMPOTHBIEHUS U MOUIHOCTEH, CAENaTh BBIBOJ O XapaKTepe KaxKIoi
WCCIE0BAaHHOM LIEeTIH.

5) Cnenatb BBIBOJ O BO3MOXHOCTH IpUMEHEeHUs 3akoHa Kupxroda B 1iensx nepeMeHHoro Toka.

JlaGopaTopnas padora Ned
Tpexda3nas uenb Npu coeIMHEHUH NMOTpedUTEIeH N0 CXeMe «3Be31a», «KTPeyroJbHHK»
Heab padorbl: O3HAKOMUTHCS € Tpex(asHbBIMH CHCTEMaMH, U3MepeHHueM (a3HbIX M JIMHEHHBIX
TOKOB M HampsbkeHUd. [IpoBepUTH OCHOBHBIE COOTHOLIEHHS MEXIYy TOKAaMU M HAINPSHKEHUSIMHU



CUMMETPUYHOTO U HECUMMETPHUYHOIO Tpex(azHOro morpedutens. BeIACHUTH pojib HEHTpPaIbHOTO
MIPOBOJIa B YETHIPEXIIPOBOAHOM Tpex(aszHoil cucreme. HayunTbcs cTpouTh BEKTOPHBIC JHATPAMMBI
HaIIpSKEHUN U TOKOB.

Hcxoanble AaHHBIE: 3JEKTpUYECKas Ienb Tpex(a3zHOW Lenu MpH COSAWHEHHH MOTpeOuTeneil mo
CXEMe «3Be3/1a»

IHopsinok BbINOTHEHNS J1a00pPaTOPHOI padoThI

1) CoOpath 3JIEKTpUUYECKYIO IIenb Tpex(dasHoi cucTeMbl. M3MepuTh JIMHEHHBIC HAIPSIKCHHS
MCTOYHMKA TIUTAHUS HA XOJOCTOM Xoay. [IpoBepHUTh COOTHOIIEHHE MEXKY TUHEUHBIMH U (Da3HBIMH
HaNpsLKEHUSAMU UCTOYHUKA TUTaHMSL.

2) CobOpaTb CHMMETPHYHYIO YETHIPEXIIPOBOIHYIO TPeX(a3HYIO JEKTPUIECKYIO IIETIb.

3) UccnenoBaTh pexumbl pabOTbl CUMMETPUYHOM Tpex@a3zHoil Lenu Mpu HATMYUU U OTCYTCTBUH
HEHUTPaJIbHOTO MPOBOJA, a TaKXKE BIUSHUE HEUTPaJbHOTO MPOBOJAA M OOphIBa JIMHEWHOTO NMPOBOJA
3a1aHHOM (ha3bl Ha PEKUM paboThI 1ienu. M3ameputs nuHelHbie ToKU la, Ig, Ic 1 TOK B HEWTpaIbHOM
nipoBojie In, pasubie Hanpspkerus Ua, Ug, Uc, dhazasie Hanpsbxenus Ha notpedutensx Uan, Usmn, Ucn
1 HamnpsbkeHue cMenieHust Unn.

4) WccnenoBaTh peiMbl pabOThl HECUMMETPUYHOW Tpex(a3HOH 1enu C akTUBHOM HArpy3Kou mpu
HaJIMYUU U OTCYTCTBUM HEUTpaIbHOTO MPOBOJA, a TAKXKE BIUSHUE HEUTPaIbHOTO MPOBOJIA U OOpHIBa
JUHEIHOro MpoBOJa 33AaHHON (Da3bl M U3MEPUTHh TOKH, (ha3HbIE HANPSDKEHUS MCTOYHHKA, (a3HbIe
HaNpsLKEHUS Ha TIOTPEOUTEINAX U HANIPSKEHUE CMEIICHUS HEHTpasu.

5) UccrnenoBath pexuMbl pabOThl HECUMMETPUYIHOW YETHIPEXIPOBOTHON M TPEXIPOBOJHOM  Iemu
IIPY HEOTHOPOTHOM Harpyske

6) VccnenoBaTh BIMsSHNE COTIPOTUBIICHUS JIMHUY TTEpeIaul Ha peXUM paboThl Tpexda3HON Lemnu.

7) Tlo pe3ynbTaTaM W3MEPEHUH BBIYMCIMTD: CPEIHEE 3HAYCHHE JIMHCHHBIX HAMPSHKEHUH MCTOYHHMKA
nutanus Ug, cpeaHee 3HaueHue (Ga3HbIX HANpsHKeHHH uetounnka nutanus Ue, otHomenne Un/ Ue,
CpeAHee 3HaueHUe TOKa MPU CUMMETPHUYHON Harpyske.

8) Jlms Bcex NPOBEACHHBIX OIBITOB METOJOM 3ac€4eK IOCTPOMTh B MacIITabe BEKTOpPHBIE
JMarpaMMBbl.

9) CpaBHUTH peXHMbI pabOTHl U cEIaTh BBIBOJA O BIUSHUM HEUTPAIbHOTO MPOBOJA HAa paboTy
Tpex(a3zHOoW CUCTeMBbl IPU CUMMETPUYHON U HECUMMETPUYHOHN HarpysKe.

JlabopaTopnasi padora Ne5
HccaenoBanue nnoaos
Hean padoTsl: M3yuyeHrne xapakTEpUCTHK U TTAPAaMETPOB BBIIPSIMUTEILHOTO MO/, CTAOUIUTPOHA,
CBETOIHO]IA.
HcxoaHble JaHHBIE: TTacIOpPTHBIC TaHHbIe cTabunutpona KC156A u nuonos— /[226.
IMopsiiok BbINOJIHEHHSI JIA00OPATOPHOH PadoThI

1. Colpatp cxemy, MokazaHHy!0 Ha puc.l u cHATH npsimyro BeTBb BAX craOumutpona: lyp
=f(Unp). R1330 Om N P1
+ & mA
— VD1
P2 KC156A
0..30B @) Vi
- ¢
Puc. 1. Dmexrpuaeckas cxema st cHatas BAX crabunutpona (mpsiMasi BETBB)
R13300m P1
e TS
VD1
P2 | kcisea
0..30B N

— ¢ p

Puc. 2. Dnexrpuueckas cxema i cHatisd BAX crabunntpona (oOpatHast BETBb)



2. CobOpaTtp cxeMy, MOKa3aHHYI0 Ha puc.2 W CHATH oOpaTHyl0 BeTBb BAX crabunmurpoHna:
|06p‘:f(Uo6p‘)-

3. [Moctpouts rpaduku CHATBIX 3aBUCUMOCTe B MacmTabe, ymoOHOM JuIs pacyera
napameTpoB. Ha rpaduke oTMeTHTH 001aCTh CTAOMITU3AIIHL.
4, [TpomsBecTu pacuer kodddurueHTa cradmmsanuu Ker.

5. CobOpaTh cxeMy BBIIPSIMUTENBHOTO IM0JA, HAUTH aMILTUTYAY, IEPUOJ U YaCTOTY CUTHAJIOB.
6. Pe3ynbrarhl OTpa3suTh B OTYETE.

JlaGopaTopHnasi padoTa Ne6

Hccnenopanue 6MnoJisipHOro TpaH3ucTopa
Heab padorbi: O3HaKOMUTHCS € MPUHIIMIIOM ACUCTBUSI OUIIONIIpHOTO TpaH3ucTopa. CHATh BXO/HbIE
1 BBIXOJIHbIE XapaKTEPUCTUKH, XapaKTEPUCTUKH TMepelaud TOKa U XapaKTEPUCTUKH OOpaTHOU CBSA3U
10 HAMPSHKEHUIO.
Hcxonubie 1aHHbIE:
[TacnopTHbIE JaHHBIE UCCIEAYEMOTO TPAH3UCTOPA; IPEIeIbHbIE IKCIUTyaTallUOHHBIE TaHHbBIE.
IMopsiiok npoBeaeHusi JIa0OPATOPHOI padoThI:
1. Cobpath cxemy nAjsi CHSTHSI CTaTUYECKUX XapaKTEpUCTUK TpaH3uctopa ¢ OO, moka3aHHYIO Ha

puc.
Pl mPB
joe
z VTI o
= KT361B
Q P2 P4
5V & 0+30V
a
o
+ & . . _I_ - -+

Puc. Cxema nust castust BAX GUnosisipHOro TpaH3ucTopa

2. CHSTH CeMEHCTBO BXOJHBIX cTaTUCTHYECKUX XapakrepucTuk Ig=f (Ugs).

3. CHATh CEeMEHCTBO BBIXOHBIX CTATUCTHYECKUX XapakTepucTuk Ik = f(Uk»).

4. CHSTb CEMENCTBO CTATUCTUYECKUX XapakTepucTHK rnepeaayun Toka lx = f(Is).

5. CHATh CEMEWCTBO CTATHCTHYECKHX XapaKTEPUCTHK OOpaTHOW cBs3u 1o HampspkeHuto Ups = f
(Uxa).

6. 3apucoBaTh rpaduKy U3 NOTYyYECHHBIX 3HAUCHUN.

JlaGopaTopnas padora Ne7

Hccienosanue BoInpsiMuTesiei
Ieanb padorbi: O3HAKOMUTBCS ¢ 000PYJOBAaHNEM U TEXHUKOU OezomacHocTH. HayuuThest coOupath
CXEMBI.
HcxoaHble JaHHbIE:
Huoaer — J1226, Ry = 2 Kom, U1 — 220B, U, — 6,3B.
ITopsinok npoBeneHust J1abopaTopHOM padoThI:
1. M3yuuts TeOpeTHdecKue CBEICHUS.
2. CoOpatp cxembl 0AHO(A3HOTO, OJHOIOJYIEPHOJHOTO  OJHOTAKTHOTO; oJtHO(azHOTO,
JBYXIIOJIYTIEPHOTHOTO, OJHOTAKTHOTO C BBIBEJICHHOM CpeIHEel TOYKOW BTOPUYHOH OOMOTKH,
0J1HO()a3HOTO JIBYXMOIYIEPUOIHOTO, ABYXTAaKTHOTO (cXema ['pera) BeImpsMHUTENEH.
3. Haiitn amMmmumTy 1y, N€puoj U 4aCTOTy CUTHAJIOB.



4. Pe3ynbTaThl OTpa3uTh B OTYETE.

Kpurtepun onenkn 1adopatopHbix pador

[Ipu moAroToBKe K J1a00paTOPHOM padOTe MO AUCIUIUIMHE «DICKTPOTEXHUKA U IICKTPOHUKA» B
3,4 cemecTpax CTYISHT JIOJDKEH BBIIIOJIHUATH CIICIYIOIINAE BUIBI PabOT:

Buasbi pador

MuHuMaJbHBIH 02171

MakcuMaJIbLHBINA 0aJ11

3 cemecTtp 4 cemecTp 3 cemecTp 4 cemecTp
CamocTosTenbras npopadorka 3, 2 (3a0u. 2, 1 (3a0u. 3, 2 (3a0u. 3, 1 (3a0u.
TEOPETHYECKOTO MaTepuasa K ) ) o) b.)
nabopaTtopHOi paboTe ' ) ) )
OsHakoMneHue ¢ CXeMoi, YCTAHOBKOH, | '3 (3aou. 3, 2 (3a0u. 6, 3 (3aou. 6, 3 (3a0u.
JJIEMEHTaMH, MNpudopamMu, METOIUKOI b.) 0.) b.) b.)
BBINIOJIHEHUS JTAOOPaTOPHOH pabOThI ) ) ] ]
BeiosiaeHue HeoOxoaumoro | 4, 3 (3aou. 3, 2 (3a0u. 6, 3 (3a0u. 6, 3 (3a0u.
IKCIIEPUMEHTA d.) b.) b.) b.)
OO0paboTka pe3ylbTaTOB HCCICIOBAHMS, 5 2, 1 (3a0u. 4, 2 (3a0u. 4,1 (3a0u.
MOCTpoeHue rpaduKoB b.) b.) b.)
AHanu3 pe3ynbTaToB HcciemoBaHus u | 2, 1 (3aou. 2, 1 (3a0u. 3, 1 (3a0u. 3, 1 (3a0u.
BBIBO/I TI0 paboTe b.) b.) b.) b.)
15, 11 12, 7 (3a0u. 22,15 16, 9 (3aou.
HUTOIO :
(3a04. ¢.) b.) (3a04. ¢.) ¢b.)

Taxkum oOpa3om, Kaxaas jadbopatopHast paboTa OIICHHUBAETCS .
- B 3 cemecTpe MHHUMYM B 15 6anoB st ouno#t ¢. o6yd,, 11 6anoB mis 3a04. . 00yd., MAKCUMYM B
22 Gamna st ouHou ¢. 00y4., 15 6amoB mist 3a04. ¢. 0Oy ;
- B 4 cemecTpe MHHHUMYM B 12 6anoB [uis ouHo# ¢. o6yd4,, 71 6anoB s 3a04. . 00y4., MAKCUMYM B

16 GanoB s ouHOM . 00yd., 9 GanoB mys 3a04. . 00yy.




MuHucTepcTBO HayKH U Bbiciiero oOpazoBanus Poccuiickoii deneparuu
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prrai)
dbenepaibHOTO TOCYIapCTBEHHOTO OFOKETHOTO 00Pa30BaATEIBHOIO YUPEKIACHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKHil HAIMOHAIBHBIN UCCIIEA0BATEIBCKUI TEXHOJIOTUUYECKUN YHUBEPCUTET

Daxynomem HUngopmayuonnvix mexnono2utl

Kagheopa Ungopmayuonnwvix cucmem u mexnonozutl

Hamnpasnenune noarotoBku: 15.03.04 ABToMaru3aiiysi TEXHOJOTHUYECKUX MPOLIECCOB U
IPOU3BOJICTB
[TIpoduns: ABTOMATH3aIMSA TEXHOJIOTHYECKUX TMPOIIECCOB M MPOM3BOJICTB (11O

OTpacJisIM)

KoMiuiekT 3agannii 1Jisi KOHTPOJIbHOM padoThI
[0 TUCHHUIIIMHE N0 JUCHUIUIMHE «DIEKTPOTEXHUKA U HIEKTPOHUKA»

3ananue 1: a9 DIEKTPUYECKOM CXEMbI, COOTBETCTBYIOIEHM HOMEpPY BapUaHTAa BBINOJHUTH
clenyoliee:
1. CocraBuTh Ha OCHOBE 3akOHOB Kupxroda cucreMmy ypaBHEHUH IS pacdyeTa TOKOB BO BCEX
BETBSIX CUCTEMBI.
2. OmnpenenuTs TOKH BO BCEX BETBSIX CUCTEMbI METO/IOM KOHTYPHBIX TOKOB.
3. OmnpenenuTs TOKH BO BCEX BETBSIX CUCTEMbI METO/IOM Y3JI0OBBIX MOTEHI[HAIIOB.
4. Pe3ynbTaThl pacueTa TOKOB, IPOBEIECHHOTO JBYMS METOJIaMH, CBECTH B TaOJIMILy U CPAaBHUTH
HX MEXITY COOOH.
5. CpaBHHUTH OalaHC MOUIHOCTEH B HCXOJTHOM cxeMe (cxeme ¢ MCTOYHHKOM TOKa), BBIUKCIIHB
OTJIENbHO CYMMapHylH0 MOIIHOCTh HUCTOYHHMKOB M CYMMapHYI) MOIIHOCTh Harpy3ok

(compoTuBIICHUIA).

6. HauepTuTh MOTCHIMAIBHYIO AMArpamMMmy Ui JIFOOOTO 3aMKHYTOTO KOHTYpA, BKIIOYAFOIIETO
006e DJIC.

7. Bemuuunsl conporuBnenuit, 9/IC u TOKOB HCTOUHUKOB TOKA I Ka)JIOTO BapuaHTa JIaHbI B
tabsuue 1.

HcxoaHble JaHHbIE:



Puc. 3 Puc. 4

Puc. § Puc. 6



Puc. 7 Puc. 8




Puc. 17 Puc, 18






HcxoaHbie JaHHBIE

- i
Homep |Homep| Rt | R2 | Ry | Ry | Rs | Rg | Ey | Ea | By | Ly | Lo | L
BADHANTA  pyC. Om B A
1 2 3 4 5
1 ol B ST RN AT T G
2 1 183 [ Sl 25 (i@ il = Iguie e —F 07352
3 0 T T I I T e T
4 110 |1 20:4 80| 100 | 35.(150{ 40 [ = l100]150] = | o0 ] 1 |
5 I 0 18T SodTronlhgni | eadlt — 53513800 — [ 8L |
6 3 CEEREE RN WSS i EE IR
7.0 7 11301 40./°60.| 80110 45 T 2] B - | 0103 [ -
Tee T e s e el 3 8ol — Q4| — | G411
9 | 8 155(°80 [100] 40| 70 [120] - [25 [ 10 | — |- 0 [005
10. | 10 [ 110 60 | 45150 80 50| 25| 8 | = | 0 |01 -
Hat] 9] To 1131840 [ 9 PiiSiils Siaie— [ 2000800~ |05 |04
12 | 1% [ 30 [0 BT10s] 14 S0 — | 2395 — | 02035
13 R s TIe 90 & | 70015 | 14 —2| 0058 |
LNl 47 10 s R TR ana ] 159, =53] 20 [ 768 —5 ] 0 0,27
MG T O R T T T S R T G T
N T O R T I T T O
171 14 1 9 120 [16 40 130 [227 7307161 - | 0 | 05|
18 | .6 S 0.2 1d [ o8 TS D= 1S [ A3l 0= |50 ] -1
9 | 19 |5 172 30 ;4 [505 1020 | 1515 [f20.] 0 | = |1
20 | =2 8 130 [»6 |15 [ 21 [126 [ 25 '~ |14 ] 0 |~ |i1
21 15 195/ 75 |135/105/ 15| 6 | — | 9 145 | — |08 ] O
2 1 1195/ 75| 3 12 [165(225] — (12 | 30 | - |08] O
23 16 | 6 | 1219 s r9s| 15! - ['21 |225] -1 2 ] 0
24 11 | 30 1120150 [525/225]| 60 ' - |90 [375| - [05] O
25 17 |35 1*27 I'25 (45 | 929 | — [165]52S] - |05 ] 0
|26 3 16 WS35 15 [725[9 | 162] 15 | 04| 0
27 | 7 |195[:60 | 90 | 120 | 165 6751102 375 - [004 0| -
28 | 20 |9 125 1a2 111 [105192 [ — '[85 s33/] =1 %2 |&'D
20 | 8 [825/120(150 [ 60 [105]180 - [255|225| - |01 | O
730 | 10 [165[/ 90 [675[225[1201°75 , 21 [ 21 || = [01] O | -
T3l | 19 [1w05[28 |6 [135]|25] 12 | - |12 |45 ] = |1 |10
732 | 18 a5 |60 |33 [ a5 [:21 |'75 . ~ |11651225] - | 0310
33 | 12 |225[ 18 [ 15 [135[ 12 [105 15 |30 [ - [02 ] 0 | -
34 4 T8 ]5251 33,019 | 15225 = |.9 1 18] - 1041 0
35 13 | 6 [105] 151 18130825 - 1930 -]210
36 5 6 (165 75| 18 [105] 12 2557'_15 =W N S
737 ; 14" |135|:30 [ 24 |60 |45 |33 = |85 [27 ] - [ 1 |0
| 38 6 |75 15|18 [105] 12 |25 - |15 1375] - [05] 0
39 | 19 [75]105[15] 6 [25[30 . 15] - |4 {1 1 =10
3apanue No2

3amaua 1, Bapmantel 1—10. JIByXmomaynepuoaHbIi BBIIPSAMUTENb JOJDKEH MHUTATh MOTPEOHTENb
MIOCTOSIHHBIM TOKOM. MoIHocTh notpedutens Pg, B, npu nanpsoxkennn Ug, B. Cnenyer BbIOpath
OJIMH U3 TPeX THUIOB MOJYNPOBOJHUKOBBIX THOJOB, IMapaMeTpbl KOTOPBIX MpHUBEIEHHbI, B Tabm. 11,



JUISL CXEMBI BBINIPSIMUTENS W TOSICHUTh, HA OCHOBAaHMM YEero cnaenaH BbiOOp. HauepTuTh cxemy
BHINIpsAAMUTENS. [laHHbIE 711 CBOErO BapuaHTa B3STh U3 Ta0. 1.

Tabmuua 1

Homep | p 0 wona| Pg, BT |Ug, B | HOMeP | THm g gy, B
BapuaHTa BapuaHTa anoaa
T244F T243A

1 214 150 20 6 | 1226 | 400 | 80
12435 J231B
218 JI224A

2 221 30 50 7 | me42 | 200 | 30
J214A J1303
1302 KJ1202H

3 71205 60 40 8 | m43 | 300 | 60
J244E J214A
1242 224

4 11222 150 50 9 | J2145 | 70 20
J2155 J1302
JI7T T215A

5 217 20 150 10 7231 | 800 | 120
J2425 J1234B

3amaga 2, BapuanThl 11—20. CocTaBUTH CXeMy JBYXIIOJYIEPUOAHOIO BBIPSIMUTEIS,
UCIOJb30BAaB CTAHJAPTHBIE OUOJBI, MapaMeTpbl KOTOPbIX NpHuBeneHsl B Tabn. 11. Ompenenutsb
JOMYyCTUMYIO MOIIHOCTb IOTPEOMTENsI, €ClIi BEeIMYMHA BBIIpsAMIIEHHOro HampspkeHus Ug, B.
JlaHHBIC 7151 CBOETO BapyaHTa B3sTh U3 Tab. 2.

Ta0muma 2
Howmep Tun Us, B
BapuaHTa | IUO0/Ja
11 J233b | 150
12 J1214b 50
13 J1244A | 30
14 11205 100
15 J215 120
16 J218 300
17 Jivin 80
18 J1244A | 20
19 11226 200
20 1222 160

3apanue Ne3: B cOOTBETCTBHU ¢ BAPHAHTOM paccuuTaTh N — mapaMeTpbl OUIIOISPHOTO TPAH3UCTOPA,
BKJIFOYEHHOTO IO cXeMe C Oo0muM SMHUTTEpoM. [loCTpOUTh HArpy30uHYI JHHMIO, NEPEXOTHYIO
XapaKTEPUCTUKY U PEXKUM, YKa3aHHBIN B 3aJJaHUH.
Bapunant Nel
1. Paccuutath Bce h-mapameTpsl.
2. TlocTpouTh MEPEXOHYIO XapaKTEPUCTUKY U PEKUM pabOTHI.
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I1-27

E.=25B

Als=0,01 MA

Bapuant Ne2

1. Paccuutath Bce h-nmapamerpsi.
2. TlocTpouTh MEPEXOTHYIO XapaKTEPUCTUKY U PEKUM paOOTHI.

Ismma| | 1 ."[n F_OE
| ] !
400 L
1+l [_
w1
| ' | A 2 }
) B = B ) i
200 | ! 5 T iy
ahs wine

100 T F T
0 _ (P B
00 421 00 Usa 48
MII-111 En=7B

Als = 0,05 MA
Bapuant Ne3

1. Paccuutats Bce h-mapamerpsr.
2. TlocTpoWTh MEPEXOAHYIO XapaKTEPUCTHKY U PEIKUM PaOOTHI.

Rx =500 Om
Pexum «AB»
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Pexxum «AB»
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Al = 0,05 MA
Bapuant Ne4

R« =450 Om
Pexum «A»

2. TlocTpouTh MEpPEeXoIHYIO XapaKTEPUCTUKY U PEKUM pabOTHI.

1. Paccuwurats Bce h-mapameTpsl.
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KT-104A E.=15B

Als =0,1 MA

Rk =200 Om

Pexum «B»
Bapuanrt NeS

1. Paccuutath Bce h-nmapamerpsi.

2. TlocTpouTh MEPEeXoTHYIO XapaKTEPUCTUKY U PEKUM PaOOTHI.

T5.0A I A = [ T
05 1l = , B i
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04 65 B8 Ug b o z - 3 8 Uyy,B
KT-210A E.=4B R« =400 Om
Als = 0,05 MA Pexxum «By»
Bapuant Ne6

1. Paccuutats Bce h-mapamerpsr.
2. TlocTpoWTh MEPEXOAHYIO XapaKTEPUCTHKY U PEIKUM PaOOTHI.

Ihc"‘ : I“bHA r
P = h 1= 1 //
Upy*0 58 - / - h
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KT-214 E.=15B R« = 1250 Om
Alg=0,1 MA Pexum «AB»
Bapuant Ne7

1. Paccuurats Bce h-mapameTpsl.
2. TlocTpouTh MEPEXOHYIO XapaKTEPUCTUKY U PEKUM pabOTHI.
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KT-215A E.=5B
Als =0,001 MA
Bapuant Ne8

1. Paccuutats Bce h-mapamerpsr.

R« = 2500 Om
Pexum «AB»

2. TlocTpouTh MEPEXOTHYIO XapaKTEPUCTUKY U PEKUM PaOOTHI.
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Bapuant Ne9

1. Paccuutats Bce h-mapamerpsr.

2. TlocTpouTh MEPEXOTHYIO XapaKTEPUCTUKY U PEKUM PaOOTHI.
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Alg=0,2 MA Pexum «B»
Bapuant Nel0

1. Paccuurats Bce h-mapameTpbl.

2. TlocTpouTh MEPEXOTHYIO XapaKTEPUCTUKY U PEKUM pabOTHI.
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Alg =5 MA Pexum «By»
Bapuant Nell
1. Paccuutats Bce h-mapamerpsr.
2. TlocTpouTh MEpPexXoTHYIO XapaKTEPUCTUKY U PEKUM paOOTHI.
Ty A Uyy=1.58 Iy HA L~
08 - l¥ &0 = -
N
§ 1
0f 30 » =
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a / mL - alg
01 7/ 0 : '
o1V .
g 0F 08 U8 0 2 4 Uy, 8
KT-343A =8B « =200 Om
Als =0,1 MA Pexxnm «Ax»
Bapuant Nel2
1. Paccuutats Bce h-mapamerpsr.
2. TlocTpouTh MEPEXOTHYIO XapaKTEPUCTUKY U PEKUM paOOTHI.
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Alg = 0,002 MA Pexum «A»
Bapuant Nel3
1. Paccuutath Bce h-mapameTpsi.
2. TlocTpouTh MEPEXOTHYIO XapaKTEPUCTUKY U PEIKUM PaOOTHI.
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KT-349A

Bapuant Nel4
1. Paccuutath Bce h-nmapamerphi.
2. TlocTpouTh MEpPEexXoTHYIO XapaKTEPUCTUKY U PEKUM paOOTHI.

E.=15B

Alg=1MA

R« =375 Om
Pexum «A»
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Alg =10 MA Pexnum «A»
Bapuant NelS

1. Paccuurats Bce h-mapamerpsr.
2. TlocTpoWTh MEPEXOAHYIO XapaKTEPUCTHKY U PEIKUM PabOTHI.
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Als =2 MA Pexnm «B»

Bapuant Nel6

1. Paccuurats Bce h-mapameTpsbl.
2. TlocTpouTh MEPEXOIHYIO XapaKTEPUCTUKY U PEKUM pabOTHI.
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KT-369A Ex.=6B R« =60 Om
Als =3 MA Pexum «B»
Bapuant Nel7
1. Paccuutats Bce h-mapamerpsr.
2. TlocTpouTh MEpPEexXoTHYIO XapaKTEPUCTUKY U PEKUM paOOTHI.
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Bapuant Nel8
1. Paccuurats Bce h-mapamerpsr.
2. TlocTpouTh MEPEXOTHYIO XapaKTEPUCTHKY M PEKUM PAOOTHI.
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Bapuant Nel9

1. Paccuurats Bce h-mapameTpbl.
2. TlocTpouTh MEPEXOIHYIO XapaKTEPUCTUKY U PEKUM pabOTHI.
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Bapuant Ne20



1. Paccuutats Bce h-mapameTpsil.
2. TlocTpouTh MEPEXOTHYIO XapaKTEPUCTUKY U PEKUM pabOTHI.

’.,"‘ I/ Ii-"‘ J
wki AL 08 1 0 Wygst
//I— () ! L)
/‘/_—
T = 0 —{— -L—'} H+
20 06 f— +—{— — -H _..l._
0 2 ' | i
R b arg 4 l |
| | R
] 0 70 30 Uyy,B 0 01 04 05 Uy,b
KT-3102A E.=30B R« =750 Om
Als =0,2 MA Pexxnm «Ax»

Kpurtepun onenku

[Ipn oneHke pe3ynbTaTOB BBINOJIHEHHUS KOHTPOJIbHON paboThl B paMKax TUCIUIUIMHBI
«IDJNEKTPOTEXHUKA M DJICKTPOHUKA» HCIOJIb3yeTcsl peiTuHTOBast cuctema. CoriiacHO peHTHHTOBOM
CUCTEME OIIeHKa PE3y/bTaTOB BBINOJHEHUS KOHTPOJBHOW paboThl (OpMUPYET TEKYIIUNH pPEHTHHT
R™. MakcuManbpHOE 3HAaYeHHE OIIEHKH KOHTpPOJIbHOW paboThl paBHO B 3 cemectpe- 28 6., B 4
cemectpe- 21 6. KortponpHas paboTa curTaeTCsi CIaHHOM, €CITM CTYACHT TOJIYUnJI 32 HE€ HE MCHEe —
16 6. B 3 cemectpe, 15 6. B 4 cemectpe.

Kputepuu o1ieHKu npeacraBiieHbl B Ta0JI.

KoaunuecrBo 0asiioB
Kputepun oueHku
3 cemecTp 4 cemecTp
KoppekTHOCTB BHITIOJIHEHUSI 3aJaHII 6-9 5-7
[TpaBUIILHOCTB MTOJTYYCHHBIX PE3YJIbTATOB 6-9 5-8
Odopmienue otueta 2-5 2-3
CBOEBPEMEHHOCThH C/IaYU KOHTPOJILHOM pabOThI 2-5 2-3
NTOTI'O 16-28 15-21




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((priuai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCkuii HaAIlMOHAJIbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UngopmayuonHvlx mexnonoui

Kagheopa Ungopmayuonnvix cucmem u mexnonoauti

Hamnpasnenue noarorosku: 15.03.04 ABToMaTH3aIMs TEXHOJOTHUECKHUX MTPOIIECCOB M MPOU3BOJICTB

[Tpoduns: ABTOMAaTH3AIUS TEXHOJIOTUYECKHUX MTPOIIECCOB M MPOU3BOJICTB (IO OTPACIISIM)

Cemectp 4
YTBEPXJIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 20 T.

JK3aMeHAMOHHBbIE BONIPOCHI
MO TUCIUIUINHE DJIEKTPOTEXHUKA U ANEKTPOHHUKA

1. Cxema TemMnepaTypHOU CTaOWIN3aMK OUTIOISIPHOTO TPAH3UCTOPA.

2. MopaenupoBaHue 1eTel MOCTOSTHHOTO TOKa.

3. DnexTpuyeckas 1enb U ee eMeHThl. OnpeaeneHns: BeTBb, y3ell, KOHTYp, TOK, HallpsyKEHHE,
DJ1C, conpoTUBIEHUE.

4. 3akoH OMma 111 TACCUBHOTO U aKTMBHOTO YYacCTKOB LIEIIH.

5. [IpeoOpa3zoBanue anexkrpuueckux nenei. IlocnenoBarensHoe, napauieabHOE U CMEILIAHHOE
COEJJMHEHUE IPHUEMHUKOB. B3anMHoe npeoOpa3zoBaHue «3BE3/1bD» U «TPEYTOJIbHUKAY.

6. 3akonbl Kupxroda. bamanc MomHocTen.

7. AHaiu3 3JEKTPUUYECKUX IieNel IOCTOSIHHOTO TOKa METOJJOM CBEPThIBAHUS.

8. Pacuer snexTpruyeckux Leneil MeToloM KOHTYPHBIX TOKOB.

9. Pacyer snekTpruyecKUX Lieneil METOI0M Y3JI0BOIO HalpsDKEHUS.

10. Metona y3/10BbIX TOTEHIIUAJIOB.

11. Meroa HanoXeHUS.

12. Metoa 5KBUBaJIEHTHOTO F'eHepaTopa (aKTUBHOTO JBYXIOIIOCHUKA).

13. JIuneiiHble LIeIM C UCTOYHUKAMU TAPMOHUYECKUX 3.]1.C. U TOKOB.

14. Pacuer nuHEHHBIX 1eTIel C FTapMOHUYECKMMH UCTOYHHUKAMU JIEKTPUUECKOM SHEPrHH.
15. Tpexda3Hble 2MEKTPUUECKUE LIETH.

16. AxTUBHas1, peakTUBHAs U MOJIHAS MOIIHOCTh TpeX(a3HOM CUCTEMBI.

17. Tpexda3Hble 1enu ¢ HECKOJIbKUMH IPUEMHUKAMH B CHMMETPHYHOM PEXUME.

18. AKTUBHBIN U TACCUBHBIHN JIBYXMOIIOCHUK. P&XXHUM cOracoBaHHOM Harpy3ku akTHBHOTO
nsyxnomocHuka. [Tonstie K.I1.Jl. Pexxumbl X0J10cTOr0 X0/1a U KOPOTKOTO 3aMbIKaHUS.

19. Knaccuduxanus ycunureneit 1 TpeOOBaHUsA, TPEIbSIBISIEMbIE K HUM.

20. Knaccugukarus noyrylipoBOJHUKOBBIX PE3UCTOPOB.

21. ®usnueckue OCHOBBI AEKTPOHUKU. COOCTBEHHAs! U IPUMECHAst TPOBOIUMOCTH.

22. ColicTBa M XapaKTEPUCTUKH P-N Mepexoaa.

23. bunoJyispHbIi TPAH3UCTOP.

24. Knaccudukanus rnoyrypoBOAHUKOBBIX THOJIOB.



25. JInoHbIe M TPHOAHBIE TUPUCTOPBHI.

26. TyHHenbHBIH 3P PEKT.

27. ObpatHbI€ CBS3U B DIIEKTPOHHBIX YCTPOMCTBAX.

28. OHO- M IBYXKACKa/IHbIE YCUIIUTEIN HAPSHKCHHUS.

29. Pacuer nieneid co B3aMMOUHIYKITUEH.

30. YcwiuTenu NoCTOSHHOTO TOKA.

31. OnHo- 1 1ByX(a3HbIle YCHIINTEN HAPSHKCHUS.

32. OnepanroHHbIE (PENIaroIIne) YCUIATEIH.

33. TpancdopmaropHsie 1 OecTpaHcHOPMATOPHBIC YCHIIUTEINA MOITHOCTH.
34. Tpex(azHbie BBIPSIMHUTEIIH.

35.0OunbTpsl (aKTUBHBIE U TACCUBHBIE).

36. UmmynbcHBIE yCTpoiicTBa. Buabl 1 mapaMeTpsl IMITYJIBCOB.
37. Penakcatopsl. CxeMbl MyJIbTHBHOpATOpPA U OTHOBHOpATOpA.
38. peiid Hymns U ciocoOsl 0OPHOBI ¢ HUM.

39. I'eHepaTopbl TMHEHHO N3MEHSOIIETOCS HAMTPSKCHUS.
40. Jlorudeckue 2JIE€MEHTHI.

Kpurepuu omenku: MakcumanbHOE 3HAa4Y€HHE DSK3aMEHAIMOHHOTO peituHra paBHO 40
Oayiam, a MUHIMaJbHOE - 24. B KauecTBe KpUTEPHEB BHIOPAHBI CIIEIYOITHUE:

Bomnpoc bayn

Ok3aMeHalMoHHbIN Borpoc Ne | 7-11
TeopeTudeckasi 4acTh (OmpeeseHus, o0e XapakKTepUCTUKU U T.11.) 3-4
BBIBOJT (hOPMYIT 3-4
MPaBIBLHOCTh KOHEYHOTO pe3yibTaTa 1-3
DK3aMeHaIMOHHBINA BOpoc No 2 7-13
TeOpeTHYecKas 4acTh (OmpeaeaeHus, 00Ine XapaKTePUCTUKH U T.I1.) 3-4
BBIBOJT (hOPMYIT 3-5
MPaBILHOCTh KOHEYHOTO pe3yibTaTa 1-4
IMpakTrueckoe 3amanue (MPaBIbHOCTH KOHEYHOTO PE3yJIbTATa) 8-12
JlonosuuTensHbIi Bompoc No 1 1-3
JlonomHuTEBHBIN BOopoc Ne 2 1-3

UTOI'O 24-40




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIECKUA HHCTUTYT ((priuai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCkuii HaAIlMOHAJIbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem_Hngopmayuonnvlx mexnonoui
Kagheopa Ungopmayuonnvix cucmem u mexnonoauti

Hamnpasnenue noarorosku: 15.03.04 ABToMaTtu3aims TEXHOJIOTUYECKUX IPOLIECCOB U MTPOU3BOICTB
[Tpodws: ABTOMATH3AIMS TEXHOJIOTUICCKHUX MPOIIECCOB W IPOU3BOJICTB (II0 OTPACIISM)

KoMIiekT TecToBBIX 3aJaHUI
M0 JUCHUIJINHE «DJIEeKTPOTEXHUKA U FJIEKTPOHUKA»

Bapuant Nel
3aganue ¢ BLIOOPOM O/IHOI'O BEPHOI'0 0TBETA
1. JIns koHTypa, conepkamiero BetBu Rz, R3, Rs, ypaBHeHue no 2-my 3akony Kupxroda nmeer Bua:
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1) 2Rz + 13R3+ IsRs= Eg;

2) 12R2 + I3Rs+ IsRs= -E3;

3) I2- I3-15=0;

4) -l - 13-15= 0.
2.C YMCHBIICHUCM YaCTOThBI f U HEU3MCHHOM HeﬁCTBnyHleM 3HAUYCHHUHU ITPHUIIOKCHHOI'O HAIIPSAKCHUS
dKTHBHAas MOLIHOCTH LICTIN
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1) yMEHBIIUTCS;
2) ocTaeTcs HEM3MEHHOM;
3) mocThUraeT MaKCHMyMa, a 3aTeM YBEJIMYNBACTCS;
4) yBeIMYMBACTCH.
3. AMmepMeTp u3MepseT:



1) nuHenHbIH TOK IB;

2) KOMIUJIEKCHOE 3HaYeHue (pa3Horo Toka Ig;
3) TOK HEWTpPAaIBHOTO TIPOBOJIA;

4) ¢a3ublii ToK Ic.

4. TloctosiHHAst BpEMEHH KOHTYpa MOCIIie 3aMbIKaHHs KITtoua ompeenseTcs mo popmyiie:

1) =R C?
2) =R/ C;
3) =R C;
4) =CIR.

5. Ecnu B karymike, MOJKIIOYEHHON K CHHYCOMJAIbHOMY HAINpPSIKEHHUIO, 3aMEHUTh CEPACYHHUK W3
AIIEKTPOTEXHUYECKOW CTaJld Ha CEpACYHHUK, BBIMOJHEHHBIM W3 (eppuTa, XapaKTepU3YIOLIHIiCS
BBICOKHM 3HAYEHHUEM YJEJIBHOTO MIEKTPUUECKOTO COMPOTUBIIEHUS, TO 3TO NPUBEIET K:

1) yBeTUUYEHHIO CONTPOTHUBIICHUS OOMOTKH;

2) yBEJIMYCHUIO MATHUTHBIX MMOTEPh B CEPIICUHHKE;
3) yMEHBIICHUIO MATHUTHBIX TIOTEPh B CEP/ICUHUKE;
4) YMEHBIICHHUIO COMPOTUBIICHUS OOMOTKH.

6. B kakoM Merome pacyera MNEpPEeXOAHBIX IMPOLIECCOB B HEIMHEHHBIX LEMAX HCIONb3YIOT

rpaguvIecKue moCTPOCHUs ?
1) aHaTUTHYECKHIA METOST,
2) rpadoaHaIMTHYECKUH METO/I.
7. JlaMna HaKaJMBaHHUS OTHOCHUTCS K KJIACCY
1) HeNMMHEHHBIX OE3BIHEPIIMOHHBIX AIEMEHTOB;
2) JIMHEHWHBIX JIEMEHTOB;
3) HeTMHEHHBIX HHEPIUOHHBIX 3JIEMEHTOB;
4) HeMMHEWHBIX PEAKTHBHBIX SJIEMCHTOB.
8. B ocHOBe u(poBbIX (IUCKPETHBIX) IIETIeH NCIOIB3YIOTCS:
1) pe3ucTopsr;
2) TOJIYIPOBOIHUKOBBIC TIPUOOPHI;
3) eMKOCTH;
4) KaTyIIKA UHIYKTUBHOCTH.
9. DAEKTPOCTATHUECKOE TIOJIE CO3AACTCS:
1) IBHOKYIIMMUCS CBOOOTHBIMH DJICKTPOHAMH
2) HEW3MEHHBIMH BO BPEMEHU TOKAMH;

3) COBOKYITHOCTBIO JJICKTPUYCCKHUX 3apAJ0B, HCIIOABUKHBIX B IIPOCTPAHCTBE U HEU3MCHHBIX BO

BpPEMEHHU.
10. Ypasuenue F=I [dl B] onpenensier:
1) 3akon Oma B auddepeHunansHoi hopme;

2) MEXaHWUYECKYI CHJIy, JCHUCTBYIONIYIHO Ha 3JeMeHT mnpoBojanuka mmuHoit dl ¢ Tokom I,

IIOMEILEHHBIN B MATHUTHOE MOJIE ¢ UHAYKIKEN B;

3) MarHMTOJBMXKYILYIO CHJTY, BOSHHMKAIOIIYIO B 3JieMeHTe npoBojaHuKa jummHO#M dl ¢ Toxom I,

IIOMCIICHHOI'O B MAarHuTHOC I110JIC C I/IHILYKLIHeﬁ B.
11. Ilox NEPECMECHHBIM MArHUTHBIM IIOJIEM IIOHUMAIOT:

1) COBOKYITHOCTBIO U3MCHAIOMIUXCA BO BPCMCHU U B3aMMHO CBA3aHHBIX U O6y0ﬂaBHI/IBaIOIJ_II/IX



12.

JPYT Apyra 3JIeKTPUYECKOro U MarHUTHOTO TOJIEH;

2) moJje, CO3AaHHOE NEKTPUICCKUMH 3apsIaMH, & TAK)KE U3MEHSIOIIMMCS MAaTHUTHBIM T10JIEM;

3) moje, CO3AaHHOE IBIKYIIMMHUCS 3apsDKCHHBIMH YacTHIIAMH, a TaKXKe H3MCHSIOMIUMCS

NIEKTPUUECKUM IIOJIEM.

DNEeKTPOMarHuTHOE SKPaHUPOBAHNE OCHOBAHO Ha!

1) ToM, YTO 3JEKTPOMArHUTHAs BOJIHA, NPOHUKAMONIAs B CTEHKH JKpaHa, OBICTPO 3aTyxaer,
pacxoaysi PHEPrUI0 Ha MOKPBITUE MOTEPb, OOYCIOBIEHHBIX BUXPEBBIMU TOKAaMH B CTEHKAX
JKpaHa;

2) KOMIICHCAIMM BHEIIHEro TOJIS TOJIEM 3apsjoB, BBIIBUBIIUXCS Ha CTEHKAaX OJKpaHa U3

MIPOBOJIAIIETO MaTepHalia BCIEACTBUE 3IEKTPOCTaTUUECKON UHAYKIUH;

3) TOM, YTO CHJIOBBIC JIMHMHM MAarHUTHOTO IOJISI MPEUMYIIECTBEHHO MPOXOAT MO y4acTKaM C

MEHBILIUM MarHUTHBIM CONPOTHUBIIEHUEM.

13. HucnoBoil pacyer 3JIeKTPUUYECKUX M MarHUTHBIX MOJIEH 10 METOY CETOK MPEICTaBISAET COOOM:

14.

15.

1) MeToJ IKCIEePHUMEHTATBHOTO UCCIICIOBAHHS;

2) METOJi HHTeTpUpOBaHUs TUPPEPCHIINATBHBIX YPABHCHUH B YaCTHBIX MPOU3BOTHBIX.
OHpeI[eJ'II/ITB TOKH B DJICKTPHUYCCKUX LCIAX MOXKHO C MTOMOIIBIO:

1) TIO Visio;

2) T10 Kowmmac;

3) I10 Mathlab.

DKBUBAJICHTHOE COMPOTUBIICHHE IIETTH, COCTOSIIECH U3 TOCIIC0BATEILHO COSTUHEHHBIX

PE3UCTOPOB, PABHO

16.

1) cyMMe MX COTPOTHBIICHHN;
2) IPOU3BE/ICHUIO HX CONPOTHBIICHUM.
DKBUBAJICHTHOE CONMPOTUBIICHUE LIETIH, COCTOSIICH U3 /7 MapajuIebHO COCINHEHHBIX

PE3UCTOPOB, oNpeaeseTcs o Gopmye:

17.

18.

19.

1) R=>Rj

2) Ro=[]Ri,

3) 1/R>=x1/Ri

Anrebpanyeckasi cyMMa TOKOB, CXOJSIIIIUXCS B y3JI€, paBHA HYJII0. DTO (OpPMYyIUPOBKA
1) mnepsoro 3akona Kupxroda;

2) 3axkona Oma;

3) Broporo 3akona Kupxroda.

Yucno ypaBHEeHHI IO TTepBOMY 3akoHy Kupxroda:

1) paBHO YHCIY Y3JIOB,;

2) Ha eJUHUILY MEHbIIIC YKHCIIA Y3JI0B;

3) Ha eauHUILY OOJIBIIC YHCIIA Y3JI0B.

MerTon pacuera 3JIeKTpUUYECKHX IeMeil, B KOTOPOM 32 HEM3BECTHbIC TPUHUMAIOT MOTCHIIUATIBI

Y3JI0B CXEMbI, HA3bIBAIOT:

20.

1) MeronoM "PKBUBAJIEHTHOIO reHepaTopa';

2) METO/I0M KOHTYPHBIX TOKOB;

3) METo/I0M Y3JI0BBIX MOTECHIIHATIOB.

BenuunHaa 5KBUBAJIEHTHOIO CONPOTHBIIEHUS 1enu Rab, ecmu A = 2 Owm, paBHa:
R R
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1) 50w,
2) 20 Ow;
3) 30m.



21. BenuuKHa SKBMBAJIEHTHOIO conpoTuBienus nenu Rab, ecmu A = 5 Owm, paBHa:
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1) 5.3 0wm;
2) 4.30wm;
3) 3.20m.
22. BenuumHa S5KBUBAJIEHTHOTO COTIPOTUBIEHUS 1ienn FRab, eciiu R = 30 Owm, paBHa:

i L b

1) 30 Owm;

2) 50 Ow;

3) 40 Owm.
23. MOIHOCTh UCTOYHHUKA 3.]1.C. TOJOKHUTEIbHA, €CIM TOK B BETBHM C MCTOYHUKOM COBIAJAET IO
HanpasieHuto ¢ J./.C., TaKkOl UCTOYHUK SIBJISIETCS:

1) renepaTopowm;

2) moTpeduTeNneMm;

3) HeT MPaBUIILHOTO OTBETA.
24. B nro00# SIEKTPUYECKON IENMH JOJDKEH COONIOAAThCs JHEPreTHYecKuid OaimaHc — OaylaHc
MOIIIHOCTEH: anredpanyeckas CyMMa MOIIIHOCTEH BceX HCTOYHUKOB SHEPTUU paBHA

1) apudmeTrdeckoir cymMe MOIITHOCTEH BCEX TOKOB;

2) apudMeTHIECKON CyMMe MOIIIHOCTEH BCeX MPUEMHHUKOB SHEPTUU;

3) apudmeTruecKoi cyMMe MaJeHUN HATPSHKCHUS.
25. I'paduk pacnpeneneHus: HOTEHIIUAIOB BJOJIb KAaKOTO-T100 y4yacTKa ey WIH 3aMKHYTOTO
KOHTYypa Ha3bIBaeTCA

1) BEKTOPHOU JUarpaMMoOi;

2) NOTEHIUAIILHOM JMarpaMMoii;

3) METOI0M Y3JIOBBIX TIOTCHIIHAJIOB.

Bapuant Ne2

3aganne ¢ BLIOOPOM 0JIHOI'0 BEPHOI'0 OTBETA
1. 3akon JleHa- OCHOBHOE IMPaBHJIO, OXBATHIBAIOIIECE BCE CIIyda 3JICKTPOMArHUTHOW WHIYKIIUU U
MO3BOJISIIOIIEE YCTAHOBUTH HAIPaBIICHUE!

1) moyHOTO TOKA;

2) BO3HHKAIOIIEH 3.71.C. HHIYKIINH,;

3) HanpspKeHus.
2. B cummerpuuHoii TpexdaszHoii cucteme (P CUMMETPUYHOM I'eHepaTope U MPUEMHHUKE) aKTHBHAS
MOIIIHOCTh CHCTEMBI paBHa:

1) 3P¢;

2) 2Pg;

3) 6Pgp.
3. Ecnmu u3MeHeHune Toka B OJJTHOM U3 AJIEMEHTOB LIEMTH IPUBOJUT K MOSBIEHUIO 3.11.C. B IPYTOM
AIIEMEHTE, TO ATH J[Ba DJIEMEHTA MHIyKTHBHO CBSI3aHbI, 3 BO3HUKAIOIIAS 3.71.C. HA3bIBACTCSI:

1) ».1.c. B3auMHOUM UHAYKIINH;
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2) HET IPaBUJILHOTO OTBETA;
3 3.11.C. CAMOMHAYKIIHH.
4. PexuMm, TpU KOTOPOM B IIEMH, COJEPXKAIICH pPEaKTHBHBIC O3JEMEHTHI, TOK U HAIMPSIKEHUE
COBIIAJAIOT 1O (ha3e, Ha3bIBACTC:
1) aMIIUTYIHBIM;
2) pe30HaHCHBIM;
3) KOMIUIEKCHBIM.
5. DKBHUBaJICHTHOE COTIPOTUBIICHHUE ILIETIH, COCTOSIIEH 13 MOCIIEIOBATEIBHO COSTMHEHHBIX
PE3UCTOPOB, PAaBHO
1) cymMMe BX COTPOTHBIICHHN;
2) MPOM3BEICHHUIO UX COTIPOTHBIICHUH.
6. 3akoH, YCTAaHABIWBAIOIINN B3aHMMOCBS3b MEXKIYy MArHUTHOW CHJIOH W BEIMYMHOW TOKa,
MPOXOMSIIETO Yepe3 TOBEPXHOCTh, HA3BIBAETCS 3aKOHOM
1) mosHOTO TOKA,;
2) Oma;
3) dxoyns-Jlenma.
7. Pexxum, pu KOTOPOM B TIETTH, COJIePKaIeH peakKTUBHBIE JIEMEHTHI, TOK W HAaIPsDKEHUE
COBITAJAOT 1O (haze, Ha3bIBACTCS:
1) aMIUIUTYIHBIM;
2) pe30HaHCHBIM;
3) KOMIUIEKCHBIM.
8. Benmmumna oOpaTHas KOMIDIEKCHOMY COMTPOTHBIICHUIO HAa3bIBACTCS:
1) KOMIUIEKCHOM MPOBOJUMOCTHIO;
2) KOMIUICKCHBIM aMILTUTYIHBIM 3HAYCHHEM;
9. B cumMerpuuHO# TpexdazHo cucrteMe (MpU CUMMETPUYHOM TEHEpaTOpe W NMPUEMHHKE) TPH
0001 cXeMe UX COSAMHEHUN T KaXKIoU (ha3bl MOUTHOCTH UCTOYHHUKA SHEPTUH U TPUEMHHKA!
1) omMHAKOBHI;
2) HET MPaBUJIBHOTO OTBETA;
3) pa3IuYHbL
10. AKTHBHO MOIIIHOCTHIO TpeXx(a3HOU cUCTEMbI HA3bIBACTCS:
1) cyMMa peakTUBHBIX MOILIIHOCTEH BeexX (pa3 mpueMHUKa;
2) cyMMa aKTUBHBIX MOITHOCTEH BceX (ha3 MPUEeMHHKA;
3) mpousBeieHNEe aKTUBHBIX MOIIIHOCTEN BceX (ha3 mpueMHUKa.
11. IlpaBuio, mMO3BOJISIONIEE OMNPEACTUTh HAIpPaBIEHUE HABEACHHON BJC 3IIEKTPOMArHUTHOM
WHIYKIWHU, SBIISETCS
1) nmpaBusiom OypaBuHKa;
2) mpaBUJIOM JIEBOH PYKHU;
3) mpaBWJIOM MPaBOM PyKH.
3) KOMIUIEKCHBIM JICHCTBYIOIIHUM 3HAYECHHEM.
12. Ecnu Mexay AByMs y31aMH HET BETBU, TO COOTBETCTBYIOIIAS IPOBOAUMOCTh paBHa:
1) nymio;
2) 6ECKOHEYHOCTH;
3) HeT MPaBUJILHOTO OTBETA.
13. MOIHOCTh MCTOYHHUKA 3.].C. TOJOXKUTEIbHA, €CIH TOK B BETBU C MCTOYHHUKOM COBIMAJAET IO
HamnpasyieHuto ¢ J.J1.C., Takoit HCTOUHUK SIBJISIETCS:
1) renepatopom;
2) notpebuTtenem;
3) HeT NpaBUILHOTO OTBETA.
14. Tlpu cocTaBlieHWH ypaBHEHHH MO BTOPOMY 3aKOHY HE3aBHCHMbBIE KOHTYPHI BBIOMPAIOTCS Tak,
YTOOBI
1) B KaXK/IbIil U3 HUX BXOJIMJIa HOBAsl BETBb, UCKIIFOYAsl BETBH C KICTOUHHMKAMH TOKa,
2) B K&X/IbI M3 HUX BXOJIUJIa HOBAasi BETBb, BKJIFOYAsi BETBU C HCTOYHHKAMHU TOKa.
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15. AnreOpamueckass cyMMa MaJCHHN HaNpsHKEHUS B JIOOOM 3aMKHYTOM KOHTYpE paBHa
anredpandeckoit cymme D/1C B 3TOM KOHTYpe. IT0 PopMyTupoBKa

1) mnepsoro 3akona Kupxroda;

2) 3akoHa Oma;

3) Broporo 3akona Kupxroda.
16. DKBUBaJIECHTHOE COTIPOTUBIICHUE IIETIN, COCTOSIIEH U3 /7 TTapaJIeIbHO COSANHEHHBIX
OJIMHAKOBBIX PE3UCTOPOB, OIpeaessieTcs mo Gopmyie:

1) R/n;

2) nR;

3) HeT NpaBWILHOTO OTBETA.
17.3akon Oma j1jisi aKTHBHOTO yJacTKa M MEX/Ty TOUKaMu 4 U D uMeeT BHI:

1) 1=(xUa2E)/R;
2) I=(xUaptE) R;
3) | R =(+Uqp2E).

18. Bennunna S5KBMBAJIEHTHOTO CONPOTHBJIeHHs enu Rab, eciu R = 5 Om, pasHa:
IS F

1) 5 Owm;

2) 20 Owm;

3) 30wm.
19. Ecnu koMILTEKCHOE JeicTByoMIee 3HaueHne Toka | = 5 + J5, To BeIpaskeHHE IS MCHOBEHHBIX
3HAa4YECHUH TOKA UMEET BUI:

1) i =5 sin(ot+ 45°);

2) i1 =10 sin(ot- 45°);

3) i =2 sin(wt- 90°).
20.Pe3ucropst R1=R2=R3=15 OmM napannenbHbl, UX SKBUBAJICHTHOE CONIPOTUBIICHHE Oy/IeT paBHO

21. BenuuuHa S5KBUBAJIEHTHOTO CONPOTUBIeHUs nenu Rab, eciiu A = 7 Owm, paBHa:

1) 50wm;
2) 6 Owm;
3) 70wm.
22. BenuunHa S5KBUBAJIEHTHOTO CONPOTUBIeHHs nenu Rab, eciu A = 9 Owm, paBHa:



4) 12 Owm;

5) 50wm;

6) 4 Owm.
23. MoImHOCTh UCTOYHHKA 3./1.C. OTPULIATENIbHA, €CITU TOK B BETBH C HICTOYHUKOM HAIPaBIICH
npotuBonoioxkHo 3.J[.C., B 3TOM cilydyae UCTOUYHUK

1) sBNIIETCS TEHEPATOPOM;

2) MOTpeOIISeT IHEPTHIO;

3) HeT NpaBUIBLHOTO OTBETA.
24. Jlano cunycoupanbHoe Hampsokenue ¢ =100sin(wf + 30°). KomriuiekcHOe aMILIUTYIHOE
3Ha4YEHHE PABHO:

1) 86.6 + j50;

2) 90+ j 20;

1) 20+ j 86.6.
25. KommiiekcHO@ COMPOTHBIICHHE KOH/IEHCATOPa PABHO:

1) ZR =r;

2) ZL = jxL;

3) ZC=—jxC.

Bapuant Ne3
3aganue ¢ BLIOOPOM O/IHOI'O BEPHOI'0 0TBETA
1. Eciu B Karymike, MOAKIIOUEHHON K CHHYCOUJAIBHOMY HAIpsDKEHUIO, 3aMEHHUTH CEpACYHHUK U3
ANEKTPOTEXHUYECKONW CTalM Ha CEpJCYHHMK, BBITIOJHEHHBIH U3 (epputa, XapakTEepPU3YIOITUHCS
BBICOKMM 3HAYEHHUEM YJIEIBHOTO 3JEKTPUYECKOTO COMTPOTUBIICHHUS, TO 3TO MPUBEAET K:
1) yBeTUYEHHIO COMPOTHUBIICHUS OOMOTKH;
2) yBEJMYECHUIO MATHUTHBIX MOTEPh B CEPIICUHHKE;
3) YMEHBIICHUIO MArHUTHBIX MIOTEPh B CEP/ICUHUKE;
4) yMEHBIICHUIO COIPOTUBIICHHS OOMOTKH.
2. B kakom Meroae pacueTa MEPEXOAHBIX IPOLIECCOB B HEIMHEWHBIX IEMsIX HCIOIb3YIOT
rpagu4yecKue moCTPOCHUS ?
1) aHAIUTHYECKUH METO;
2) rpadoaHaIMTHYECKUI METOI.
3. B ocHOBe u(poBBIX (IUCKPETHBIX) IETMeH UCIIONB3YIOTCS:
1) pesucTopsl;
2) TOJIYIPOBOIHUKOBBIE TIPUOOPHI;
3) eMKOCTH;
4) KaTyIIKA UHIYKTUBHOCTH.
4. Pexum, TpU KOTOPOM B IIEMH, COAEpIKAIEH pEaKTHBHBIC JJIEMEHTHI, TOK W HAMpsHKEHUE
COBMAAIOT MO (paze, Ha3bIBACTCS:
1) aMmIuTyIHBIM;
2) pe30HaHCHBIM;
3) KOMILJIEKCHBIM.
5. IlpaBuno, TMO3BOJSIONIEE OINPEACTUTh HANpPaBICHUE HABEIEHHOW JJIC AJIEKTPOMArHUTHOM
WHIYKIIUH, SBIISETCS
1) nmpaBuiiom OypaBuunKa;
2) npaBUIJIOM JIEBOU PYKH;
3) mpaBWJIOM NPaBOM PyKH.




6. DKBHBAJICHTHOE COTPOTUBIICHUE LIETH, COCTOSIIEH U3 /1 MapaUIeIbHO COCTMHEHHBIX PEe3UCTOPOB,
orpenensercs no Gopmyie:
1) Ro=YRi;
2) Ro=[]Ri;
3) 1/R>=x1/Ri
7. 3aKkoH, YCTAHaBJIMBAIOIIMNA B3aHUMOCBS3b MEXJYy MarHUTHOW CWJIOH UM BEJIMYMHOM TOKAa,
IIPOXOIALIETO Yepe3 OBEPXHOCTh, Ha3bIBAETCS 3aKOHOM
1) mosHOTO TOKA,;
2) Oma;
3) dxoyns-Jlenma.
8. C ymeHbIIeHHEM 4acTOThI T 1 HEU3MEHHOM JICHCTBYIOLIEM 3HAYCHUH MPHI0KEHHOTO HAMPSHKCHUSI
aKTUBHAs MOILHOCTb LIETIN
; "«l:w._ . '—R —

vl |
| I.
B : !
1) yMeHbIIHUTCS;
2) ocTaeTcsi HeM3MEHHOM;
3) mocTuraeT MakCMMyMa, a 3aTeM YBEJIMYHNBACTCS;
4) yBeIMYMBACTCA.
9. 3akoH /[xoyns-JleHna— 3aK0H, XapaKTePU3YIOIIIHIA:
1) TemoBOE ACHCTBUE ITEKTPUIECKOTO TOKA;
2) MarHUTHOE JICUCTBHE DJICKTPHUECKOTO TOKA.
10. PeakTuBHAss MOITHOCTh CUMMETPHUYHOUN Tpexda3zHOM cucTeMbl (TP CHMMETPHUYHOM T'e€HEpaTope
Y TIPUEMHUKE):
1) 3Q4;
2) 2Q¢;
3) 6Qa.
11. B cummerpuuHo#t TpexdazHoi cucteme (IIPH CUMMETPUYHOM TI'eHepaTope M NMPHEMHHUKE) IPH
TM000H cXeMe WX COCTMHECHUH JUTsl K&KIO0H (a3bl MOIIIHOCTH UCTOYHUKA DHEPTUU U IPUEMHUKA!
1) omMHAKOBHI;
2) HET MPaBUJILHOTO OTBETA,;
3) pa3IuYHBL.
12. CreneHb MHAYKTUBHOMW CBSI3U JIBYX 3JIEMEHTOB IICTIH XapaKTEPU3yeTCs KOAPPHUIIMEHTOM CBSI3H,
paBHOM:

1) K =M/ (L1L2)°®, rne M — B3auMHas HHAYKTUBHOCT 2]IEMEHTOB uer,[1u [2—
WHIYKTHBHOCTH JJICMEHTOB;

2) K = M/ (L1L2) , tne M — B3auMHas HMHIyKTHBHOCTH 3JIEMCHTOB wem,[1 u [2 —
WHIYKTHBHOCTH JJIEMEHTOB;

3) K =M L1 L2, rne M — B3auMHas HHAYKTHBHOCTH 3JEMEHTOB uenn,[l u [2 —
WHIYKTUBHOCTH 3JIEMEHTOB.
13. I'paduk pacmpeneneHus MOTEHIIMAIOB BAOJb KAKOTO-IM00 y4acTKa IEMH WM 3aMKHYTOTO
KOHTYypa Ha3bIBaeTCA

1) BeKTOpHO# AMarpamMMoi;

2) NOTeHUUATLHOM AMarpaMMoii;

3) METO/I0M Y3JIOBBIX MOTCHIIUAJIOB.
14. Jlano cunHycounanbHoe Hampspkenue ¢ =100sin(w? + 30°). KomrmuiekcHOe aMILIMTYIHOE
3HAYEHUE PaBHO:

1) 86.6 + j50;

2) 90+ j 20;
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1) 20+ j 86.6.
15. KoMIuiekCHOE COITPOTUBIICEHUE PE3UCTOPA PABHO:
1) ZR =r;
2) ZL = jxL;
3) ZC =—jxC.
16.Pe3ucropel R1=R2=R3=30 OM mapajuienbHbl, HX 3KBUBAJICHTHOE CONMPOTUBIICHUE OyIeT PaBHO

17. Tlo BTOpoMmy 3akoHy Kupxroga cocraBisieTcst ypaBHEHUS B KOJUYECTBE, PABHOM:
1) yuciny HE3aBUCHUMBIX KOHTYPOB WJIM BETBEW 0€3 MCTOUYHHMKOB TOKAa 3a BBIUYETOM YHCIA
YpaBHEHUM, COCTABJIEHHBIX 110 IEPBOMY 3aKOHY;
2) yuciy y3J0B 32 BBIUETOM YHCIIa ypaBHEHHH, COCTaBIIEHHBIX TI0 IEPBOMY 3aKOHY;
1) uncny He3aBUCUMBIX KOHTYPOB HJIM BETBEH 0€3 MICTOYHHUKOB TOKA.
18. MOIHOCTh UCTOYHUKA 3.]1.C. TOJIOKHUTENIbHA, €CIM TOK B BETBHM C MCTOYHMKOM COBIAJAET IO
HanpasieHuto ¢ J./.C., TaKkOl UCTOYHUK SIBJISIETCS:
1) renepaTopom;
2) noTpebuTenem;
3) HeT MPaBUWIILHOTO OTBETA.
19. DkBHUBaJIEHTHOE COMPOTUBIICHHUE IIETH, COCTOSIIEH U3 /7 TIOCIEI0BATEILHO COEAMHEHHBIX
OJINHAKOBBIX PE3UCTOPOB, onpeensercs no Gopmyiie:
1) R/n;
2) nR;
3) HeT MpaBMIILHOTO OTBETA.
20. BennumHa 5KBUBAJIEHTHOIO COMpOTUBIeHUs enu Aab, ecmu A = 10 Om, paBHa:
R R

1) 50wm;
2) 20 Owm;
3) 10 Om.
21. BenuuuHa SKBUBAJIEHTHOTO cONpoTUBIeHUs uenu Rab, ecmu A = 10 Owm, paBHa:
o N
—— —

i R
s S s I
1) 43 Om;
2) 44 0wm;
3) 40 Owm.

22. BenuunHa S5KBUBAIECHTHOTO CONPOTUBIEHUs Lienu Aab, eciu K = 6 Owm, paBHa:



o * b
1) 3 Owm;
2) 8 Owm;
3) 4 Om.
23. Cymma 3.11.c. Tpexda3HOro reHeparopa B 1000 MOMEHT BpEMEHH paBHa:
1) OecKOHEUHOCTH;
2) HYIIO;
2) HeT NPaBUIBLHOTO OTBETA.
24. Jano cunycoumanbHoe Hampspkenwe ¢ =100sin(mf + 30°). KommiekcHoe eicTByrOIIEe
3HAYEHHE PABHO:
1) 36.6 + j15;
2) 61.2+) 35.5;
1) 23.2+j46.7.
25. PeakTHBHOE COTIPOTHUBIICHHE KOHJICHCATOPA PABHO:
1) R, [Om];
2) o L, [Om];
3) /oC, [OMm].

Bapuant Ned
3agaHue ¢ BLIOOPOM O/IHOI'O BEPHOI0 OTBETA
1. DKBHBaJICHTHOE CONIPOTHBIICHHE LIEITH, COCTOSIICH U3 /1 TTApaUICIIEHO COCTUHEHHBIX OJJHHAKOBBIX
PE3UCTOPOB, ONpeaeseTcs o Gopmyre:
1) R/n;
2) nR;
3) Her npaBUIILHOTO OTBETA.
2. Merton pacdera 3JEKTPUYECKUX IIETICH, B KOTOPOM 32 HEU3BECTHBIC IPUHUMAIOT IO TEHITHAIBI
Y3JIOB CXEMBI, Ha3bIBAIOT:
1) MeroaoM "IKBHBAJIEHTHOIO reHepaTopa';
2) METOJIOM KOHTYPHBIX TOKOB;
3) METo/IOM Y3JI0BBIX MOTCHIIUATIOB.
3. Vpasuenue F=I [dl B] onpenenser:
4) 3akon Oma B auddepennnansHoit Gopme;
5) MeXaHHUYECKYyI0 CHIIYy, JCHCTBYIONIYIO Ha 3JeMeHT mpoBoanuka mmHOH dl ¢ Tokom I,
MOMEIICHHBIIM B MArHUTHOE T0JIC ¢ MHAYKIHEH B;
6) MarHUTOJBIIKYIIYIO CHIIY, BO3HHMKAIOIIYIO B 3JieMeHTe mpoBoanuka mmHou dl ¢ Tokom I,
MOMEIIIEHHOTO B MATHUTHOE T0JIe C MHIyKIHel B.
4. C yMeHbIIIeHHEeM 4acTOThl f 1 HEeM3MEeHHOM JeHCTBYIOIIEM 3HAYCHUU MTPHIIOKCHHOTO HAIPSDKEHHUS
aKTUBHAs MOIIHOCTb LIETIN

5) ymeHbpIIHTCS;
6) ocraercsi HEU3MEHHOM;
7) mocTuraeT MakCMMyMa, a 3aTeM YBEIIMYNBACTCS;



8) yBemuuuBaeTCs.
5. B ocHoBe u(poBBIX (IUCKPETHHIX) IETICH HCIIOIB3YIOTCS:
1) pesucropsr;
2) TOJYIPOBOJIHUKOBBIC TIPHOOPHI;
3) emkocCTH;
4) KaTyIIKA UHIYKTUBHOCTH.
6.3akon OMa JiJIsi aKTHBHOT'O yJacTKa e MEX/y TOUKaMu 4 U D uMeeT BHI:
1) I=(xUapxE)/R;
2) I=(2Ua2E) R;
3) | R =(+Uap£E).
7. Anrebpanyeckas cyMma TMaJieHUH HanpsokeHUss B JIIOOOM 3aMKHYTOM KOHTYpE paBHa
anredpandeckoit cymme D/IC B 3TOM KOHTYpe. IT0 PopMyIHpOBKa
1) mnepBoro 3akoHa Kupxroda;
2) 3akona Owma;
3) Broporo 3akoHa Kupxroda.
8. Ilog mepeMeHHBIM MarHUTHBIM TI0JIEM TOHUMAFOT:
1) COBOKYIMHOCTHIO M3MEHSIIOLIMXCS BO BPEMEHH M B3aWMHO CBS3aHHBIX U OOYCIAaBIMBAIOIIMX
JPYT IpYTa AIEKTPHYECKOTO W MAarHUTHOTO TTOJICH;
2) 1oJje, CO3aHHOE NEKTPUISCKUMH 3apsIaMH, & TAKXKE U3MEHSIOIIMMCS MATHUTHBIM T10JIEM;
3) moje, co3AaHHOE BIKYIIUMHCS 3apsHKCHHBIMH YaCTHIIAMH, a TaKkKe H3MEHSIOIIUMCS
AIIEKTPUUYECKUM ITOJIEM.
9. KommiekcHOE CONPOTHUBIICHHE KOHICHCATOpA PAaBHO:

1) ZR =r;
2) ZL = jxL;
3) ZC=—jxC.

10. [IlpaBuio, moO3BOJSIONIEE ONPEACIUTh HANpaBiIe€HUE MArHUTHOTO TIOJS, 3aBHUCSIIEe
OT HaIIPaBJICHUS AJIEKTPUUECKOTO TOKA, SBISETCS

1) mpaBusioM OypaBYHKa;

2) paBUIIOM JICBOU PYKH;

3) nmpaBUJIOM TIPABOM PYKH.
11. DneKTpOXMMHUYECKUE SKBUBAJICHTHI 3JIEMEHTOB IMPSMO MPOMOPIHOHAIBHBI UX XUMHYECKUM
SKBHUBAJIEHTaM- 3T0 (POPMYIHPOBKA

1) BToporo 3akona Kupxroda;

2) 3akoHa [[xoymns-Jlenna;

3) Broporo 3akona dapazes.
12. Tlo 3akony J[>oyns-JIeHna Konu4ecTBO TEIUIOTH Q (B IKOYISAX), BHIACIAIONMICHCS B POBOIHUKE
MIPH MPOXOKICHUH 110 HEMY MOCTOSHHOTO ANIEKTPUUYECKOTO TOKA, PABHO:

1) Q = IRt;
2) Q = I?Rt;
3) Q = IR%t.

13. BennunHa oOpaTHasi KOMIIZIEKCHOMY CONPOTHUBIICHUIO HAa3bIBACTCS:
1) KOMITJIEKCHOW TIPOBOIUMOCTBIO;
2) KOMIUIEKCHBIM aMILTUTYJHBIM 3HaY€HUEM;
3) KOMIUIEKCHBIM JEHCTBYIOIUM 3HAYEHUEM.
14. PeakTuBHasE MOIIHOCTh CHMMETPUYHON TpeX(a3HOH CHUCTEMBI (IIPU CUMMETPUYHOM TeHepaTope
U TIPUEMHHUKE):
1) 3Q¢);
2) 2Q¢);
3) 6Q¢.
15. AKTHBHOW MOIIHOCTBIO TpeX(}a3HOW CHCTEMbI Ha3bIBACTCS:
1) cymMMa peakTHBHBIX MOLITHOCTEH BceX (a3 MPHEMHHKA;
2) cyMMa aKTUBHBIX MOIIHOCTEH BceX (a3 MpUEeMHHUKA;
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3) npou3BeeHNe aKTUBHBIX MOIIHOCTEH Beex (ha3 mpreMHUKA.
16. CymmMma ».11.c. TpexdaszHoro reHeparopa B JIF000Hf MOMEHT BPEMEHH paBHa!

1) OECKOHEUHOCTH;

2) HYIIO;

2) HeT NPaBUIBLHOTO OTBETA.
17. o KpyroBoii quarpaMMoOi TOKa I HANPSDKEHHSI TIOHUMAIOT JIyT'y OKPY>KHOCTH, SIBIISTFOLTYIOCS
reOMETPUIECKUM MECTOM KOHIIOB BEKTOpA TOKA (HAMPSKEHHUSI) TIPH U3MEHEHHUH 110 MOJTYJII0 KaKOTO-
100 COTPOTUBIICHHUS HIIEKTPUIECKOH IIETIH 1

1) HEM3MEHHBIX OCTAILHBIX COTIPOTUBJICHHUSX, YACTOTHI H 3.11.C;

2) U3MCHSEMBIX OCTAJIbHBIX COMPOTHBIICHUSAX, HEU3MCHHBIX YaCTOTBI U 3.11.C;

2) U3MEHSEMBIX OCTAJbHBIX COTPOTHBIICHUSAX, YACTOTHI U 3.]1.C.
18. KomrurekcHOE COMTpOTHBIIEHHE B3aUMHOW MHIYKIIMHA PABHO:

1) joM
2) Joo/M
3) M jo.

19.Pesucropel R1=R2=R3=12 OM mapajuieibHbl, X 3KBUBAJICHTHOE CONMPOTHUBIICHUE OyIeT PaBHO

R R

1) 5O0wm;
2) 30 Owm;
3) 30m.

21. BennuuHa S5KBUBAJIEHTHOTO CONPOTUBIEHUs e Rab, eciu R = 70 Om, paBHa:
R R

/

22. BenuunHa S5KBUBAICHTHOTO CONPOTUBIEHHs 1ienu Aab, eciu A = 3 Owm, paBHa:

R 2R
H+—1 1
R 2R

Iﬂ' Lb



7) 30wm;
8) 50wm;
9) 40m.
23. Ecin KoMIUIEKCHOE JieiicTByolIee 3HaueHue Toka | = 5 + |5, To BbIpakeHUE [UIsi MTHOBEHHBIX
3HAQ4YECHMUI TOKA UMEET BUJ:
1) i =5 sin(ot+ 45°);
2) 1 =10 sin(ot- 45°);
3) 1 =2 sin(wt- 90°).
24. PeakTHBHOE COTIPOTHUBIICHUE KATYIIKH PABHO:
1) R, [Om];
2) o L, [Om];
3) /oC, [OMm].
25. OmpeniennuTh TOKU B SJIEKTPHUUECKUX IETISIX MOXKHO C MTOMOIIBIO:
1) TIO Visio;
2) T10 Kowmmac;
3) 1O Mathlab.

Kpurtepumn onenku
[Ipn omeHke pe3ynbTaTOB BBINOJIHEHUS TECTOBBIX 3aJaHMM B paMKax AMCIUIUIMHBI
«DIEKTPOTEXHUKA WM DJIEKTPOHUKA» HCIIOJB3YETCs peUTHMHroBas cucreMa. CoriacHO pEeHTHHIOBOU

CHCTEME OIIEHKA PE3yJIbTaTOB TECTUPOBAHUSA (POPMHUPYET TEKYIIUi perTHHr R ™.
MaxkcuManbHOE 3HaYeHUE OleHKH paBHO 12 6. TecT cuuTaeTcst MPOMICHHBIM, €CIIH CTYACHT
TTOJTYYHJI 32 HETO He MeHee — 6 6. Kpurepun orieHKH npecTaBiaeHbl B Ta0I.
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