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1. OPTAHU3AIIMOHHO-METOINYECKAI PA3JEJ

1.1. llean u 3a7a9u AU CIUILIMHBI

Henb(n) TUCUUIIHHBI:

MOJITOTOBKA OaKaTaBpOB, BIIAJCIONIMX COBPEMEHHBIMH METOJIAMHU PacueTa M aHajiu3a JJICKTPUICCKUX
1ernel, HaBbIKAMHU OKCIEPUMEHTANIBHBIX HCCICOBAHUNA TIPOLIECCOB B JJIEKTPUUYCCKUX IEMAX U
YMEIOIIUX MPUMEHITh UX B MPAKTHUECKOU JIEATEIBHOCTH.

3agauu IMCUMIJIMHBI:

- obecrie4eHne CTyAEHTOB 0a30BbIMU 3HAHUSMHU COBPEMEHHOM TEOPHUM AIEKTPUUECKUX LIEMeil;
- (opmupoBaHue QpyHIaMEHTAIBHONW OCHOBBI JAJISl YCIIEITHOTO U3YYEHHS MOCIEAYIOIINX
IpOQUINPYIOMINX AUCHUIUIMH PaAMOTEXHUYECKOTO LMKIIA.

1.2. MecTo u poJb AucHunInHbI B cTpykrype OIIOII BO

JlucuurnianHa OTHOCUTCS K 00s3aTtenbHOM yacTu brnoka 1 «lucummmuasl (MOTymH)».

JIMCIMIIIMHA OCHOBBIBACTCSI HA 3HAHUSAX M YMCHHUAX, NPUOOPETCHHBIX B XOJIC H3YUCHHUS
NPEIIICCTBYIOMNX  JUCHUTUIMH/TIPOXOXKICHUST  MPAKTHK W B3aWMMOCBS3aHa C  [MapajuieIbHO
U3y4aeMbIMU JTUCIUILTHHAMU:

Hem npeouecmayouux OUCYUNIUH

OcBoeHHE TUCIMILTUHBI HEOOXOIUMO KaK MPEAIMISCTBYIONISE IS JUCIHUILTAH ¥/WIIA TPAKTHK:

[TonroToBka K caye u cava roCyJapCTBEHHOTO SK3aMEeHa

1.3. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YyYeHHS MO AMCIHHUIINHE, COOTHECEHHBIX €
IVIAaHMpYyeMbIMH pesyabsTaTamu ocBoenust OIIOII BO

Oo6menpodeccnoHaibHble KOMIETEHIIHT
OIIK-2 — CnocobeH caMOCTOSTENIbHO MPOBOINUTh IKCIIEPUMEHTAIIbHBIE UCCIIEA0BAHUS U
UCIIOJIb30BAaTh OCHOBHBIE PUEMbI 00PaOOTKH U MPEICTABICHHS MOTYYCHHBIX JaHHBIX.

OIIK-2.2 — Bribupaer cnocoObl ¥ CpeACTBa U3MEPEHUN, UCXOas U3 IeNied U 3aaad
SKCIEPUMEHTAIBLHOTO HCCIIEI0BAHMS.

3HaeT: METO/Ibl aHaJIU3a IeNel MOCTOSIHHOTO U MEPEMEHHOT0 TOKA BO BPEMEHHOW U
YaCTOTHOM 00JIACTSIX;

OCHOBBI pacyera Ienel ¢ pacrnpeeeHHbBIMUA apaMeTpaMH.

YMmeeT: onpenensiTh OCHOBHBIE XapaKTEPUCTUKU MPOIECCOB B IJEKTPUUYECKUX LIETAX MPHU
CTaHJIApPTHBIX M MPOU3BOJIBHBIX BXOJHBIX CUTHAJAX;

JlaBaTh KQYeCTBEHHYIO (DU3UYECKYIO0 TPAKTOBKY TMOJYYEHHBIM PE3yJbTaTaM.

Baaneer: meTogaMu aHaIKM3a AJIEKTPUYECKUX IENMENW B CTAlMOHAPHOM U MEPEXOJHOM
pexumMax.

OIIK-2.1 — Opra"usyer 1 NpOBOJMT SKCIEPUMEHTAJIbHBIC UCCIEAOBAHUS, UCTIOIb3YS
COOTBETCTBYIOIIME CPEACTBA U METOJBI.

3Haert: QpyHIaMEHTAIBHBIC 3aKOHBI, TIOHITHS M MOJOKEHUS OCHOB TEOPUHU AIICKTPUUYECKUX H
Mar"HuTHBIX IIETICH;

Ba)KHEHIIINE KJIACCHI, CBOMCTBA M XaPAKTEPUCTUKHU EKTPUUECKUX IICTICH;

¥YMeer: UCTIONB30BaTh CTAHIAPTHBIC MAKETHI MPUKIIATHBIX MPOTPaAMM ISl PEIICHUS
MPAKTUYECKUX 3a]ay;

pacCUMTHIBATH JTUHEWHbBIC U HEJIMHEUHBIE LN,

Baajneer: ocCHOBaMHM 3JIEKTPOTEXHUYECKOW TEPMHUHOJIOTHH.

2. CTPYKTYPA, OFBEM N COAEPKAHUE JIUCIUIIJIMHBI (MOAYJISA) B
KOMIIETEHTHOCTHOM ®OPMATE

2.1. CTpyKkTypa H TPYA0€MKOCTh Y4eOHOW JTMCUMILTHHBI



OOw1ast TpyI0OEMKOCTh JUCIMILIMHBI COCTaBIseT 72 akazieM. 4ac. / 2 3ad.en.
B TOM YHCJIe: KOHTaKTHas padoTa: 10,3 gac.
camocCTosATeNbHas paboTa: 61,7 uac.

Bua(bl) npome:kyrounoi arrecranum, |Cemectp (Kypc)
KYPCOBbI€ padoThl/IPOEKTbI

3a4er 4

Pacnpenenenne TpyoeMKOCTH MO NEpUoAaM 00ydeHUs:

Cemectp 3| 4 |Hroro
Jlexmu 0] O 0
JIeK1uM ycTaHOBOYHBIC 21 0 2
Jlexuuu ¢ 0 2 2
ucnoas3oBanuem JIOT
[IpakTrueckue 210 2
YCTaHOBOYHBIE
[IpakTruueckue ¢ 0 2 2
ucrnoas3oBanuem JIOT
KoHcynbTanuu 0| 2 2
CamocrositenbHas padora |32(25,5] 57,5
CamocrosrenbHas padora | 04,2 | 4,2
BO BpPEMSI CECCUH
HToro 36(35,7| 71,7

2.2, Conepxanme y4eOHOH TMCUMILIUHBI

Tema 1. BBenenue

Kpatkas ucropus paszButusi 31eKTpOTeXHUKU. [loHsATHE O MeTOmax Teopuu LEenell M TEOpUH MOoJs,
npenenax MPUMEHUMOCTH 3THX MeT0J0B. OCOOCHHOCTH COBPEMEHHOTO COCTOSIHUSI TEOpUHU IIETEi.
[Ipeamer u 3agaum nucuuIiMHbl ""TeopeTHdyeckue OCHOBBI AEKTPOTEXHHUKH'. PekoMeHmauuu 1o
W3YYEHUIO TUCIUIUIMHBI, B3AUMOCBS3b C JAPYIMMH JTUCHUILTHHAMH.

Tema 2. OcHOBHBIEC OHATHS U 3aKOHbI TEOPHHU FICKTPUUYECKUX Lemnei

[Tonsatue 06 omexktpudeckoit 1enu. OCHOBHBIC JIIEKTPUYECKHE BEIIMYMHBI: TOK, HaIpsDKEHUE,
MOIIHOCTh W 3Heprus. llonoxuTenbHble HAPaBICHUS TOKA U HAIpPSKEHUS. AKTUBHBIE U MACCUBHBIC
AJIEMEHTHI JJIEKTPUUECKUX Ilernel. Mmeann3upoBaHHbIE aKTUBHBIC JJIEMEHTHI JJICKTPHUECKUX IICTICH:
HMCTOYHMKU HanpsDKeHUsT U Toka. CXeMbl 3aMEIlleHUs] pealbHbIX HCTOYHUKOB. Weanm3upoBaHHBIE
MACCUBHBIE DJJIEMEHTBHI DJIEKTPUYECKUX IIeTe: COMPOTHUBIEHHE, MPOBOJAUMOCTh, €MKOCTh |
WHJYKTUBHOCTb. PeasibHble MaCCUBHBIE 3JIEMEHTHI U UX CXEMBbI

3amenienus. [lonaTne o cxemax snmekrpuyeckux neneid. OCHOBBI TomoJjioruu Iieneil. BeTBw, y3enm u
KOHTYp »JekTpuueckoil cxembl. I'pad menu. 3akonsl Oma u Kupxroda nmns MrHOBEHHBIX 3HAUEHUI
TOKOB W HampspkeHu# [loHsTHE 00 ypaBHEHHSX JJIEKTPUUYECKOTO PABHOBECHS JIICKTPUUYECKOUN IIETH.
Hcnonp3oBaHre TOMOJOTMYECKUX MPEACTABICHUM N7l OMPEETICHUs] YKucia HE3aBUCHUMbBIX ypaBHEHUM
OanaHca TokoB M OanaHca HampspbkeHud. Knaccudukamus neneil mo maTeMaTHYeCKHMM MOJENSM:
JMHENHbIe, HEIMHEWHbIE U MapaMEeTPUUYECKUe 1ENH; LEMU C COCPEAOTOYEHHBIMU U pacipeleIeHHbIMU
napamerpamu. Knaccudukamus 1eneil 1mo sHEpreTHUYecKUM CBOWCTBAM, YWCIY BHEITHUX BHIBOJOB U
M0 TOTIOJIOTUYECKUM OcoOeHHOCTsM. DopMynupoBKa 3ajad aHaIN3a U CHHTE3a DIEKTPUUYECKUX IICTeH.
Tema 3. AHau3 Henei NpM MOCTOSTHHBIX BO3€eiiCTBUAX

AHanu3  pe3nCTUBHBIX  Iemed  MeTojoM  mpeoOpasoBanuil. [loHsTHE 00  SKBUBAJIEHTHBIX
npeoOpazoBaHuax 1ened. Pacyer TOKOB W HampsbKeHHH B MapallieNbHO-TOCIEI0BATENbHBIX

4



PE3MCTUBHBIX 3JEKTpHUEcKHX Iemnsx. [IpeoOpazoBaHHe «TPeyrolbHUKa» COMPOTHUBICHUN B «3BE3AY»
u oOpatHoe mnpeoOpa3oBaHue. AHaNM3 PE3UCTHUBHBIX IEMEW IO ypaBHEHUsM. MeTon 3aKOHOB
Kupxroda. Meron koHTYypHBIX TOKOB. [IpyHIMD M MeTO[ HalokeHHs. MeTo/ y37I0BbIX MOTEHIIHAIOB.
Merton sSkBUBaJIEHTHOTO reHepatopa. IloTteHinmaneHas auarpamma. bamaHc MomHOCTEH B IEmsX
IIOCTOSIHHOTO TOKa. Y CJIOBHE INEpeJayl MaKCUMAJIbHON MOIIHOCTH Harpyske.

Tema 4. AHaau3 neneil NP CMHYCOUAATbHBIX BO3/1elCTBUAX

[lonsatue o mnepuoanyeckux mpoueccax. [apMoHuueckue KojeOaHus. MTHOBEHHOE 3HAYEHUE,
TeKylass W HavaibHas ¢asbl, aMIUIUTyla, LUKIMYEecCKas M YyIJIOBas YacToTa TapMOHHYECKOTO
xosiebanus. CpenHee W ACUCTBYoIIee (CpeIHEKBAAPATHUECKOE) 3HAUEHUS MEPUOAMYECKON (QYHKIUU.
OneMeHTapHble JBYXIIOJIOCHHKM IIPM TapMOHHMYECKOM BO3JECUCTBHM. BpeMeHHbIE M BEKTOPHBIE
qyarpamMmbl JUId TOKa, HAINpsDKEHUs, MOINHOCTH M 3Hepruu. IlocienoBarenbHoe M NapajuieIbHOE
coequHenue RLC- snemenTtoB. JlyanbHble anekTpuyeckue uenu. llpeacraBieHne rapMOHUYECKOM
GYHKIIMM  BpEMEHHM Ha KOMIUIEKCHOM IUIOoCKOCcTH. KOMIIEeKCHOE MrHOBEHHOE 3HAaueHHe W
KOMILJIEKCHAs aMIUIUTyAa TapMOHMYECKHX TOKa W HampspkeHus. [loHATHe O MeToAe KOMIUIEKCHBIX
aMIUTUTYZ (CHMBOJMYECKOM MeTone). KoMIiulekcHoe BXOJHOE CONPOTUBICHHE U KOMILJIEKCHAs
BXOJIHAs TIPOBOJUMOCTh JIBYXITOJTIOCHMKOB. 3akoHbl Oma u Kupxroda B KomIuiekcHO#H (dopme.
MeTtonbl pacdera JHHEWHBIX IENEH TapMOHUYECKOTO TOKA B KOMILUIEKCHOW (opme. DHepreTuveckue
COOTHOLIEHUSI B IPOCTEUINMX LEMAX MPU TapMOHUYECKOM BO3ACHCTBUM. MTrHOBEHHas, aKTHUBHAs
(cpemHsist 3a TEpUOM), pEaKTHUBHAs, MOJIHAS W KOMIUIEKCHAss MOMIHOCTH. Koah(uIMEeHT MOIIHOCTH.
bananc mourHocTel. MHIYKTHBHO-CBSI3aHHBIE LIEMH MPU TapMOHUYECKOM Bo3aekcTBUU. [loHsTHE O
B3aMMHON MHAYKTMBHOCTU. CoOrjlacHO€ M BCTpEUHOE BKIItoueHUe. IIpuMeHeHne Merona KOMIIJIEKCHBIX
aMIUIMTY[ JUIl  AHalu3a HMHAYKTUBHO-CBSI3aHHBIX — Henedl. (Cxema  3aMeElIEHUs]  CBSI3aHHBIX
uHAyKTUBHOCTEeH. Jlnneinblii Tpanchopmatop. Ilonsatue 06 uneansHoM TpaHchopMmaTope.

Tema 5. YacToTHbIE XapaKTEePUCTUKHU JUHEHHBIX HeHell M Pe30HAHCHbIE SIBJEHUU. AHAJIN3
Tpex(a3HbIX Henen

[ToHsiTHE O KOMIUTEKCHBIX YacTOTHBIX Xapaktepuctukax (KUX) nmaeinpix mnenei. [lonstue 00
aMIuMTygHo-4yacToTHOM (AYX) wu ¢daszo-gacrotHoit (PUX) xapakrepuctukax. HopmupoBaHHBIE
yacTOTHbIE XapakTepucTuku. KUX »sieMeHTapHBIX pEaKTUBHBIX JBYXIIOJIIOCHUKOB. Pe3oHaHCHBIE
SBIICHUSA B DJIEKTPUYECKUX wLensaX. OIMHOYHBIA KojeOaTenbHBIN KOHTYp. OmpenencHue M KpUTEPUU
pe3oHaHca. Pe30HaHC TOKOB M pEe30HAHC HANpsKEHUU. Pe3oHaHCHas 4acToTa, XapaKTEPUCTUYECKOE U
PE30HAHCHOE COMPOTHBIICHHS, TOOPOTHOCTh U 000OIIEHHAs PACCTPOIKA OJMHOYHOTO KOJIEOATEIHHOTO
KOHTypa. OHEPreTUYeCKHME COOTHOIIECHHS B OJMHOYHOM KOHTYPE Ha pE30HAHCHOM YacToTe.
W3bupatensHOCT, M TONIOca mporyckaHus. [lousitue o TpexdasHoi snekTpuyeckod uenu. Bumbl
coenuHeHnH. CUMMETPUYHBIM W HECHMMETPHUYHBIH PEeKUMBI paboThl. Pacuer TpexdasHbIX 1eneit c
pa3IMYHBIMU BUJAMH COCAMHEHHH. MoutHocTH B Tpex(da3Hoil Len..

Tema 6. OCHOBBI TEOPHH YeTHIPEXMOJTIOCHHKOB, (MIBTPOB M AaKTHBHBIX LeMnei. JJIeKTPOHHbIE
NACCUBHbIC U AKTHUBHbIE 1eNH

OJEMEHTBHl TEOPUH YETBIPEXITONIOCHUKOB. OCHOBHBIE YPaBHEHHMS M CHUCTEMBI IIEPBUYHBIX I1apaMETPOB
HEAaBTOHOMHBIX MPOXOJHBIX YETHIPEXIOMIOCHUKOB. @DU3NYECKUH CMBICI, OCHOBHBIE CBOMCTBAa U
METO/Ibl ONPEACIEHUS MEPBUYHBIX MapaMeTpoB. CBsA3b MEXIy pa3IMYHBIMU CHCTEMAaMHU IapaMeTpOB.
Kanonnyeckue cxembl 3aMEIICHHUS HEABTOHOMHBIX YETHIPEXIOJIIOCHUKOB. XapaKTepUCTUYECKOE
CONPOTHUBIIEHUE U XAPAKTEPUCTHUECKAsl IIOCTOSIHHAS IepeJayd HEaBTOHOMHOIO YETBIPEXIIOIFOCHUKA.
AKTHUBHBIE M  HEB3aUMHBIE  YETHIPEXIOJIOCHUKH. ljeanpHble  ONEpalMOHHBIE  YCHJIUTEINH.
[IpeobpazoBarenu conpoTuBieHus. Dnekrpuueckue GuibTpsl. [loHaTtue o GuabTpax HUKHUX YACTOT,
BEPXHUX YaCTOT, IMOJOCOBBIX U PEKEKIOPHBIX (PUIBTpax. YCIOBUS HEUMCKAKEHHOM Ieperayd CUrHaia
(GUIBTPOM B I10JIOCE TPOIYCKAHUS.

Tema 7. CneKkTpajbHbIii MeTO/J aHAJIU3A Lemnei

JIuHeWHblE DIEKTPUYECKHE LIENH  IEPUOJUYECKOI0  HECHHYCOMJAIBHOIO TOKa. PasnmoxkeHue
MEePUOINYECKON HECHHYCOMAUIBHOM (YHKIIMM B TpUTOHOMETpHYeckuil psg Dyppe. OcoOeHHOCTH
psana @yppe Ui HEKOTOPHIX CHMMETPUYHBIX (QyHKuui. [padoanHanmuTHueckuii METOA pa3ioKEeHUs
¢yakiuu B psang Oypee (uucineHHBId MeTon omnpeaeneHus kodhdumueHnToB psga Oypee). Psag Dypee
B KOMIUIEKCHOH (opme. Pacuer snekTpuueckux memneid Mpu MEepHOAMYECKUX HECHHYCOUIATBHBIX
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3.].C., HANPsDKEHUSIX M TOKax. BiusiHue Harpy3ku Ha ¢dopMmy KpuBO#l Toka. JleficTByromue 3HauyeHUs
HECHHYCOMIAJIbHBIX MEPUOINYECKUX TOKOB, HaIpsHKEHUH, 3.1.C.,

YHUCICHHBIH METOJ OmpeeneHus. MOIIHOCTH B II€HHM HECHHYCOMAaNbHOro Toka. [loHsaTHs 006
SKBUBAJICHTHBIX CHHYCOMJAX TOKAa M HANpPsDKEHUS Ui CIOXHBIX (opm kpuBbiX. KosdduuumeHrst,
XapaKTepU3yIoLe MepHoANYECKHE HECUHYCOUAAIbHBIE (DYHKIIUH.

Tema 8. MeTroabl aHa/iM3a MepexXoAHbIX NMPOLECCOB B JMHEHHBIX LENAX ¢ COCPeA0TOYEeHHBIMH
napaMeTpamMu

[loHaTne 00 yCTaHOBHMBIIMXCA M IEPEeXOAHBIX (HECTallMOHApHBIX) mpoueccax. HenpepelBHOCTH
WU3MEHEHUS] SHEPIrUM AIIEKTPUUECKOTO W MAarHUTHOTO HOJIEH. 3aKOHbl KOMMYTAllMM. 3aBUCUMBIE U
He3aBHCHMBble HauanbHble ycnoBus. Ilopsnokx nenu. Knaccmueckuil meron aHanM3a NepexXOHBIX
nporeccoB. Ilepexoanble mporecchl B Iemsx mnepBoro mnopsaka. JAuddepenuunanbupie ypaBHEHUs
NpocTelIInX Ieneil 1 Meroapl ux penieHus. CBOOOJHBIE U BBIHYK/IECHHBIE COCTABIISAIOIINE TOKOB U
HanpspkeHuil. OnpeneneHue MOCTOSIHHBIX MHTErpupoBaHusd. llepexoqHsie mporecchl B LENAX BTOPOro
nopsiika.  3aBHCUMOCTb  XapakTepa IEpeXOJHBIX MPOLECCOB B  IeNM OT THUIA KOpPHEH
XapaKTEepUCTUYECKOTO ypaBHeHUsA. [loCTOSTHHAs BpeMEHHM LENM U BpeMs YCTaHOBJICHHUS KOJIeOaHUH.
Bimstnue mortepr Ha Xapaktep cBobOomgHOTO mporecca. duddepenuupyromme u WHTETPUPYIOMINC
uenu. Mcnonb3oBanue npeobpaszoBanus Jlamnaca ans aHanusza uened (OrnepaTopHbId METOJ aHalu3a
nepexoAHslx mporeccoB). Ilpsmoe wum  oOparHoe mnpeoOpaszoBanme Jlammaca. OpuruHanbl U
n3zo6paxxkenus. OnepaTopHOE CONPOTHUBICHHUE M ONEpaTOpHas MPOBOIUMOCTh. OmnepaTOpHBIE CXEMBI
3aMEIIEHUs] 3JEMEHTAPHBIX JIBYXIIOJIOCHUKOB IIPU HYJIEBBIX U HEHYIEBBIX HAYaJbHBIX YCIOBUSIX.
3axkonsl Oma u Kupxroda B oneparopnoii popme. OneparopHas cxema 3aMeIIeHUs LIETH.



3. PACIIPEJEHUE YACOB 11O TEMAM M BUJIAM YYEEHOM PABOTHI

Ne |HaummeHnoBanwue paszzena, . = = -
n/n | (OTaenbHOM TEMBbI) @) & = ol o
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OcHOBHbIE TIOHATHUS U 3aKOHBI TEOPUU
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AIIEKTPUUYECKUX TIeTICH
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3 y P ol o] o | 0| 20 2
BO3JICHCTBUAX
AHanu3 1nenel npu CHHYCOUAIbHBIX
4 o h pu cHEycoua oo | o] o] o] o] o
BO3/JICHCTBUSIX
YacTtoTHbIE XapaKTEPUCTUKU
5 | IMHEWHBIX HEHEHW U PE30HAHCHBIE 0 0 0 0 0 0 0=
SIBJICHUH. AHAIIN3 TpeX(a3HbIX Meren
OcHOBBI TEOpUHU
YETHIPEXTIOIIOCHUKOB, (PUIBTPOB U
6 P LHKOB, (PHIIbTp ol o] o | o] o ]| 0| o
AKTUBHBIX IIeTIel. DIEKTPOHHbBIE
MIACCHBHBIC ¥ AKTHBHBIE TIETIN
7 | CnexTpanbHblil METOJ] aHAJIN3A Lienei 0 0 0 0 0 0 0*
MeTtonbl aHanM3a MepexoHbIX
8 | mpoueccoB B JIMHEUHBIX LIETIAX C 0 0 0 0 0 0 0*
COCpPEI0OTOUEHHBIMU TTapaMeTpamMu
BCEI'O 2 2 0 2 2 0 8

* — TeMa AJI U3YUCHUA B paMKax CaMOCTOSTEIbHOM pa6OTLI CTYACHTa

4. JABOPATOPHBIE 3AHATUA

5. IPAKTUYECKHUE 3AHATUA (CEMUHAPDI)

JlaGopatopHbie 3aHATHS MO TUCHUIUIMHE « TeopeThuecKkue OCHOBBI AJIEKTPOTEXHUKHY B
COOTBETCTBHH C y4eOHBIM IUIAHOM HE MPETyCMOTPEHBI.

Ne . TpynoeMkocThb
TemaTuka NpakTHUECKUX 3aHATUI (CEMUHApPOB)
/i (dac.)
1 Pemenne 3amau Ha 3akonbl Oma u Kupxroda 3
2 Meroas! pacuera pa3BETBICHHBIX PE3UCTUBHBIX LIETIEH 3
3 CUMBOJIMYECKUH METOJI pacyeTa LENnel CUHYCOMAaIbHOTO TOKa 3
4 Pe3oHaHCHBIE SIBJIEHUA B DIIEKTPUYECKUX IEMAX 3




5 Pacuer anexkTpuueckux Lenei npu nepuoanyecKux 3
HECHHYCOMIAJIBHBIX HANPSKEHUAX

6 Pacuer nepexoHbIX MPOLECCOB B LEMSAX NEPBOrO MOpsaKa 3
KJIACCUYECKUM METOJIOM

7 Pacuer nepexoJHbIX MPOLECCOB B LEMSAX BTOPOTO MOPsIKA KIACCUUYECKUM 3
METOA0M

3 Pacuer nepexoHbIX MPOLECCOB B Pa3BETBICHHBIX EKTPUUECKUX LETAX 3
KJIACCUYECKHUM METOH0M

9 Pacuer nepexoqHbIX MPOLECCOB ONEPATOPHBIM METOJOM 3

10 Omnpenenenue peakyy LENU IPU HENPEPHIBHO MEHSIOMIEMCSI BXOJIHOM 3
HanpsHKEHUH

11 |Meronpl pacuera HEIMHEHHBIX IIENIEN MMOCTOSHHOIO TOKA 3

12 |Pacuer uemneil ¢ pacupeneneHHbIMU ITapaMeTpaMu 3

6. OHEHOYHBIE CPEACTBA JJIsA TEKYHWEI'O KOHTPOJIA YCIIEBAEMOCTHU U
MNPOMEXXYTOYHOM ATTECTAIIUU

OneHuBaHNe peE3yAbTaTOB OOYYEHHs] IO JUCLHUIUIMHE OCYIIECTBIISIETCS B XOJAE TEKYIIEro
KOHTPOJISI U TPOMEXYTOYHON aTTeCTallMU C UCIIOJIb30BAaHUEM OalTIbHO-PEHTUHIOBON CUCTEMBI.

OrneHouHbIe CpeACTBAa B MOJHOM oObeMme mpeactaBieHbl B (DoHIE OLIEHOUYHBIX CPEACTB IO
mucuuiinHe « TeopeTnyeckie OCHOBBI JIEKTPOTEXHUKIY.

[Ipenycmotpensl creayromue (GopMbl U HPOIEAYPhl TEKYIIEro KOHTPOJIS U IMPOMEKYTOUHOM
aTTecTaluu:

Buja(bl) TeKynero KOHTpoJst CemecTtp (Kypc)
BBIIIOJTHEHUE TECTOBOI'O 3aJaHUA 4
IPAKTUKYM (BBIIIOJHEHUE U 3alUTa 4

MPaKTUYECKOHN pabOTHhI)

MPUCYTCTBHE HA 3aHATUU 4

Bua(bl) npome:kyrouHoi arrecranuu, |Cemectp (Kypc)
KYPCOBbIe padoThl/MIPOEKTHI

3auer 4

6.1. OueHouHbIe cpeACTBA AJsI BXOJAHOI0 KOHTPOJS (MPU HAJIWUYNH)
Bxo/1HO# KOHTPOJIb OTCYTCTBYET.

6.2. OneHo4HbIe CPeACTBA JJIsl TEKYIIEro KOHTPOJIA YCIEeBAeMOCTH
HpI/IMepHBIe TECTOBBIC MAaTCPHAJIBI 11 KOHTPOJIA 3HAaHUH

OCHOBHBIM AJIEKTPUYECKAM CBOMCTBOM MPOBOJSIIECH CPEIbI SABISETCS ...
yIEeIbHAs dJEKTpUUYecKass IPOBOAUMOCTD

MIOTHOCTh TOKa

HaINPsHKEHHOCTh AJIEKTPUYECKOTO OIS

MOTEHIMA 3JIEKTPUYECKOTO TOJISI

CBs13p MEXIYy U3MEHSIOMIMMCS BO BPEMEHUM MArHWTHBIM MOTOKOM M MHAYLMPOBAHHOW UM B KOHTYpE
OJ1C BbIpaXkaeT 3aKoH ...

NIEKTPOMATHUTHON HMHIYKIIUH

HIOJIHOTO TOKa

Hxoyns-Jlenna

Oma




BHyTpeHHSISI TPOBOUMOCTh HEUICATBHOTO HCTOYHHMKA TOKA ...
OCCKOHEYHO Mala

CYIIIECTBEHHO MEHBIIIE MMPOBOJAUMOCTH HArPy3KH

CYIIIECTBEHHO OOJIBIIIE MTPOBOJIUMOCTH HATPY3KU

OCCKOHEUHO BEJUKa}

Hampsokenue Ha 3axuMax KoHjeHcaTopa eMKocThio C=10 MK® u3MeHsieTcs Mo 3aKOHY
u=200co0s100t B. Tok B koHaeHcarope i(t) paBeH ... A

0,2cos100t

0,2sin(100t+180rpan)

0,2sin100t

-0,002cos(100t+90rpan)

Ecnu npu mapasuiensHOM COSJMHEHHU ABYX OJUHAKOBBIX PE3UCTOPOB SKBHBAJICHTHOE CONPOTHBIICHHE
paBio 20 Owm, TO mNpH MOCIEAOBATEIBHOM COEAUHEHHUU 3THUX K€ PE3UCTOPOB HKBUBAJICHTHOE
comnpoTuBiieHue Oyner paHo  Owm

80

10

5

40

MeToa HaJIOKEHHST MOXKHO HMCIIOJNL30BaTh IS aHaJIM3a eI
10001

JIMHEHHOM

HETUHEHHOM

napaMeTpUIeCcKoit

B MeToie KOHTYpHBIX TOKOB HaIlpaBJI€HHE BCEX KOHTYPHBIX TOKOB BBIOMpaeTcs ...
IIPOU3BOJIBHO

110 YaCOBOM CTpEJIKE

IIPOTUB YaCOBOM CTPEIKHU

B OJIHOM HAIIpaBJICHHUHU- 110 YaCOBOM CTPEIKE WM IPOTHUB

KonnuecTBo ypaBHEHMH, KOTOpblE HY)KHO COCTaBUTh JUISI pacueTa ULENM METOJIOM Y3JIOBBIX
MOTEHI[MAJIOB, PABHO ...

YHCITy Y3JI0B

YUCTY Y370B-1

YUCILy BETBEU

YUCITy HE3aBUCUMBIX KOHTYPOB

Jns cunycounansoit Gynkuuu u(t)= 30sin(ot+30 rpam) KOMIUIEKCHAs aMIUIMTYAA OMPEaeIsIeTCs
BBIPQKCHHUEM ...

30exp(j30rpan)

30

30exp(wt)

30expj(wt+30rpam)

JleiicTByroliee 3Ha4eHME TOKAa B LENM paBHO 1A, mojHOe compoTuBieHue uenu paBHo 10 Owm.
[IpunoxeHHoe K IeNu HampsbkeHWe oTcTraeT oT Toka Ha 90 rpamycoB. UeMy paBHa aMIuidTyna
HAIpPsDKEHUS M KaKOB XapaKTep CONMPOTHUBIICHUS LENH?



14,1B; akTUBHO-€MKOCTHOM
14,1B; akTUBHO-UHIYKTUBHBII
10B; emMKoCTHOM

14,1B; eMKOCTHOM

B uenu c¢ mapamnensHeiM coeauHeHueM R,L,C-'smeMeHTOB akTHBHas MpoBOoAMHMOCTh 4 CwM,
MHIYKTUBHAs MpoBOoAUMOCTh 3 CM, eMKOCTHass mpoBoguMocTb 6 Cwm. [lonHas mpoBOAMMOCTH IENH
paBHa _ Cwm

13

1

5

7

Ecnu kommekc paeiictByromero 3naueHus JJC ( -10+j10)B, To mrHoBenHoe 3nauenue DJIC e(t)=
...B

20sin(mt+135rpan)

14,1sin(wt-45rpan)

20sin(wt-135rpan)

14,1sin(ot+135rpan)

Ecnu nmpu yactore f unayktuBHoe comnpoTuBieHue paBHo 20 OM, a eMKOCTHOE CONPOTHUBIIEHUE PABHO
10 Om, To mpu yactore 2f peakTUBHOE CONMPOTUBIIECHHUE LIETIH X OyleT paBHO Om

35

60

15

10

Ecnu MrHOBEeHHBIE 3HAYCHHS TOKAa M HANPSDKEHUS 3aJlaHbl BhIpakeHUsMH i(t)= 2sin(wt+30rpan), u(t)=
300sin(mt+120rpan), To moaHAs MOMIHOCTE S= ... BA

600

300

1200

400

K nenu u3 mocnenoBarenbHO BKIIOUEHHBIX R,L,C-3memMeHTOB mpmiioxkeHo HampsbkeHue u(t)= 120
sinwt. AKTHBHOE CONMpOTHBICHHE KOHTypa 2 OM , HHOYKTHBHOE compoTuieHue 50 OM, eMKOCTHOE
conpotusieHue 50 OMm. BoipaxeHnue ajisi MTHOBEHHOTO 3HAY€HUsI TOKA B LIETH ...

1(t)= 60 sinmt

i(t)= 1 sin(wt-180rpam)

1(t)= 60 sin(wt-90rpan)

i(t)= 60 sin(wt+90rpam)

WHpykTtuBHOCT, KaTymku L B Lenmum ¢ MocieAoBarenbHO BKIo4eHHbIMU — R,L,C-anmementamu
yBenuumiach B 2 pas3a, eMkocTs C ymeHsmmnach B 2 pasza. [Ipm 3TOM pe3oHaHCHas 4YacroTa
KOJIEOATENILHOTO KOHTYpA ...

YMEHBIIMIIACh B 2 pa3a

HE U3MEHMJIACh

YMEHBIIWIACh B 4 pa3a

yBeIMumiIach B 2 pasa

HaHpH)KCHI/IC, H3MCPCHHOC Ha CMKOCTU C B ocnu C  I0CICA0BATCIBHO BKIIIOUCHHBIMHA

10



R,L,C-anementamu, cocraBuio 6 B. KonebGaTenbHbII KOHTYp HaXOJUTCS B COCTOSHHMHM pPE30HAHCA.
JloObpoTHOCTH KOHTYpa paBHa 2. BoiabTMETp Ha BX0/€ KOJEOATEIBHOTO KOHTYpa MOKaxer ...B
3
4
6
12

NunyktuBHocTh KaTymkd L B menmw ¢ mocnenoBarenbHO BiimoueHHBIMH — R,L,C-anementamu
yBenuumiach B 2 pasa, emkocth C ymeHpmwiace B 2 pasza. Ilpu sTom Xapakrtepucrtuyeckoe
COTIPOTHUBIIEHUE KOJIEOATETFHOTO KOHTYpA ...

YBEJIMYWIOCH B 2 pa3a

yBEIMUMWIOCH B 4 pasa

HE U3MEHMIOCH

YMEHBIIUIIOCH B 2 pa3a

B wmemm ¢ mnocnenoBatenbHO BKIrOUeHHbIMH  R,L,C-ameMeHTamMM  HanpsbkeHHME HAa aKTHUBHOM
conporusieHun 10 B. KoneOGaTenbHbIi KOHTYp HaXOAMTCS B COCTOSIHUM pe3oHaHca. J[oOpoTHOCTh
KOHTYypa paBHa 2. BonbTMeTp, MOAKIIOYEHHBIM K €MKOCTH, MOKaXeT ... B.

5

20

10

12

B nemu c¢ mnocnemoBatenbHO BrioueHHBIMH — R,L,C-snementamu wunayktuBHocts L= 0,01 TH,
eMKocTHOe compoTtuBieHne Xc = 31,4 Owm, wyacrora f= 500 I1. Bemomnsercs nm ycimoBue
pe3oHanca?

Ja

Her

[Ipu ycnoBun, yto R MHOro mennie Xc

[Tpu ycnosuu, yto R MHOTO GOMNbIIE XC

XapakTepucTUIECKOe COTIPOTHUBIICHUE (S 178 c MOCJIEIOBATEIILHO BKJIIOYCHHBIMHU
R,L,C-anementamu,eciu L= 0,01 T'n, C = IMk®D, paBHo ... OM

10

100

314

1000

Tox B memm ¢ mocienoBareNbHO BKIIOYeHHBIMH — R,L,C-amemeHTaMm  ompezensieTcs BBIpaKEHHEM
i(t)= 20 sin(ot+90rpan). EmkoctHoe compotuBinenne Xc = 5 Om. llenmb HaXxoauTcs B COCTOSHHUH
pe3oHaHca. MrHOBEHHOE 3HaUYEHHE HAIPSHKEHUS] HA EMKOCTH ... B.

100 sin(wt+90rpanm)

100 sin ot

141 sin ot

100 sin(wt+180rpam)

B nenu c¢ nocnenoBarensHbiM coeauHeHneM R,L,C-31€MEHTOB NMOAKIIOYEHBI TPU BOJIBTMETpA: HA
BXOJ Lenu, K koHaeHcaropy C u k karymke MHAyKTUBHOCTM R,L. Ilenp HaxoauTcs B COCTOSHUU
pe3oHaHca. Iloka3anus BonbTMETpa Ha Bxoje uenu 4 B,

NIOKa3aHUsl BOJbTMETpa Ha KoHaeHcarope 3 B. Boastmerp Ha karymke R, mnokassiBaer
HamnpsbKeHue... B.

7

11



4

B wnenm c¢ mnocnenosatenbHbIM coennHeHueM R,L,C-a1eMeHTOB mpu  paBEeHCTBE €MKOCTHOTO U
UHAYKTUBHOTO comnpotuBieHuss 1mo 10 OM BO3HMKaeT pe30HAHC HaIpsHKEHUH. XapaKTepuCTHUEeCKOe
COINPOTHBIIEHUE KOHTYpa PaBHO ... OM.

10

100

20

200

JIBe MHIYKTUBHO CBSI3aHHBIE KATYIIKH UMEIOT coOcTBeHHble MHAYKTUBHOCTH L1=0.05 I'm; L[2=0.2
I'n; ux B3aumHas nHAyKTUBHOCTE M=0,025 T'H. Koo duiment cBsizm 3Tux Karymek k paBeH...

1,25

1

0,25

0,1

JIBe MHIYKTUBHO CBsi3aHHBIC KaTymkud L1 w L2 BKIIOYEHBI TMOCIEIOBATEIBHO ABYMS Pa3IMYHBIMU
cnocobamu: A) cornacHo u b) BcTpeuHo. DkBuBajeHTHble MHAYKTUBHOCTU L3l u L2 »tux nemneit
PaBHBL. ..

A)

Ls1=L1+L2

La1=L1+L2+M

Ls1=L1+L2+2M

La1=L1+L2-M}

b)

L2=L1-L2
La2=L1+L2-M
La2=L1+L2-2
La2=L1+L2+M}

Ilenb, conepxamas JBEe MWHAYKTUBHO CBSI3aHHBIE KATyIIKH, COEAUMHEHHBIE IOCIEI0BATEIBHO,
NOJKITIOYCHA K HWCTOYHHMKY CHHYCOMJAJIbHOTO HampsbkeHuss ¢ dvacroroi f=50 Im. Ilokazanue
BoJbTMETpa Ha Bxoje uenu U=100 B. [Tokazanue amnepmerpa mpu COTJIACHOM BKIIFOUEHHM KaTyILIEK
A) =2 A, npu ux BcTpeuHoM BkitoueHuun b) I=4 A. UzBectHO, yT0O M>0 M 4YTO PE3UCTUBHBIM
COTIPOTHUBIICHUEM KaTyIIeK Ha JaHHOM yacToTe MOkHO mnpeHeOpeub (R=0). Haiinenuwie mpu 3Tux
YCJIOBUSAX SKBHUBAJIEHTHbIE MHAYKTUBHOCTU L31 u L32 neneil paBHBI...

A)

Lr1=0,5 THu

L»1=0.5 T'n

Lsl=1 Tnu

Ls1=1/r I'n

b)

Ls1=0,25m I'n
L»1=0.25 T
L»>1=0,5 I'n
Ls1=0,5n I

12



KakuMu U3 nepeurcieHHbIX CBOWCTB o0sajjaeT ujeanbHblid TpaHcopmarop?

AKTHUBHBIE COTIPOTHUBIICHUSI OOMOTOK paBHBI HYJIIO

K03(puMeHT TpaHchopMalMy paBeH €IUHULE

OTHOIIIEHHE TIEPBUYHOTO W BTOPHYHOTO TOKOB HE 3aBUCHT OT HATPY3KH

COIIPOTHUBIJIEHUE HATPY3KH 3HAYUTEIBHO NMPEBOCXOIUT MHIYKTUBHBIE CONPOTUBIIEHUS OOMOTOK }

NunyktuBHOCTE TiepBUYHON 0oOMOTKHM TpaHcpopmatopa LI1=0.1 Tm , Bropuunoit — L2=0,2 IH;
B3aWMHAss WHAYKTHBHOCTH oOMoTrok M=0.05 TH. Ha Bxom TpanchopmaTopa momaercs
CHHYCOMJJAJIbHOE HampsbkeHue ¢ aeiictByromuM 3HaueHneM U=100 B. Hanpsokenue Ha pa3oMKHyTOH
BTOPUYHOU 0OMOTKE TpaHchopmaTopa paBHO... B.

200

100

50

25

B cummerpuuHoOii cucteme ¢azHble TOKU IIPU COEIMHEHUH TPEyroJbHUKOM paBHbI 11 A. Uemy paBHbI
JUHEWHbIe TOKU [A]?
Hanummre otser

AKTHBHasE M peaKkTUBHAs MOUIHOCTHh TpEx(a3HOW menu paBHBI cooTBercTBeHHO 60 BT mM 80 BAp.
Yemy paBHa MoJIHAas MOLIHOCTh B BAp?
Hanummre oTser

B uyerbipexmpoBogHO#N Tpexda3zHOW 1enu HEHTpanbHBIM MpOBOA O00ECIeYHBAET CHUMMETPHIO
HECMMMETPUYHOIO ITPUEMHHUKA.

(ha3HBIX HANPSDKEHUN
JMHEUHBIX HANPSKECHUN
(ha3HBIX TOKOB
JMHEHHBIX TOKOB

B Tpexda3sHoii cucreme «3Be3/a-3Be3a» ¢ HEUTPAILHBIM MTPOBOJOM M3MEHEHHE HArpy3Kd B OJHOW W3
(a3 ckaszpiBaeTcs Ha pabote apyrux das ...

HHUKaK

(da3zHOE HAMpsKEHUE HA HArpy3Ke YMEHBIIACTCS

(da3Hoe HaTNpsHKEHHE Ha HArpy3Ke YBEIUUHUBACTCSI

B Tpexda3zHoii cucreme CHMMETpUYHAs Harpy3ka COCIAMHEHa «3Be3loi» . JIMHEHHbIE TOKU TIpU
0OpBIBE HYJIEBOTO TMPOBOJA...

HE U3MEHSATCS

YBEIINYATCS

YMEHBIIATCS

Crioco0Obl ycTpaHeHUsI MHIYKTHBHBIX M €MKOCTHBIX IMapa3uTHBIX OOpaTHBIX CBS3EH
3aImuTa SKpaHUPOBAHUEM

(dbunbpanus

YCHJICHHE

YBEIIMYCHUE €MKOCTHU

YMEHBIIICHUE HATPSHKESHUS

OOpBIB HEUTPATBFHOTO MPOBOJA TPEX(Pa3HOW CUCTEMBI SIBISETCS aBAPUIHBIM PEKHUMOM , TaK Kak ...
Ha Bcex (pa3ax NMpHEeMHUKa HaNpsDKEHHE Majaer
Ha BceX (hazax MmpHeMHHUKa HalpspKEHHE BO3pacTaer

13



Ha OJHHUX (1)a3ax MMPUCMHHUKA HAIIPSXKCHUEC YBCINYNUBACTCA, HA APYIUX YMCHBLIIACTCA

Ecnu nuneitabie Toxku [A=IB=IC=1A, To TOK B HyJI€BOM IMpOBOJE B CUMMETPUYHOU Tpexda3sHOU
[ENu TIPU COSIUHEHUN HArpy3Kd B «3BE3Iy» PaBeH ... A
3

0
V3

JIuHeltHOe HampspKEHHE B CUMMETPUYHOM Tpex(aszHoil cucteMe npu oOpbIBe Harpy3ku B ¢aze «C»...
HE U3MEHUTCS

YBEJIMYUTCS

YMEHBIIUTCS

B Tpexda3zHoii cucremMe HeCUMMETpPUYHAsI Harpy3ka COEIMHEHa «3Be3oi» . (Da3Hble HANpSHKEHUS Ha
Harpyske Ipu oOpbIBE HYJIEBOTO MPOBOJA...

HE U3MEHATCS

Ha OHUX (hazax MPUEMHHKA HAIPSDKEHUE YBEIMYUTCS , HA APYTUX YMEHBIIMTCS

yBenmuarcs B V3 pas

Bo3moxHBI (opM(-bI) 3amMIC YPAaBHEHUH MTACCHBHOTO YETHIPEXTIOIIOCHUKA
6

4
3
8

Ecnu BbIXOI MEPBOTO YETHIPEXMOJKOCHUKA COEAMHSAETCA CO BXOJIOM BTOPOTO, TO TAKOE COCIUHECHHE
YETBIPEXIIOJIOCHUKOB HA3bIBAETCH. ..

KACKaJIHbIM

IIOCJIEA0BATEIbHBIM

napajuieIbHbIM

[IOCJIEA0BATEIBHO-1apAIIIEbHBIM

B ypaBHEHHMAX CHMMETPUYHOTO YETHIPEXIOJIOCHHKA B A-TlapaMeTpax H3BECTHBI KOI(P(PHUIMCHTHI
A=0.8; B=j1.8 OM. XapakTepuCTUYECKOE COTMPOTUBIICHUE YETHIPEXIIONIOCHUKA paBHO  Owm

3

j2.25

2,25

i3

CHUMMETpUYHBINA YEeTHIPEXIOIIOCHUK paboTaeT B pexuMe coriiacoBanHoi Harpysku. Ecmm 11 =j0.5A
[2=0.1A, To nmocrosiHHasA nepegayu g paBHa ...

1,6+ jn/2

0.7+ jm/2

5+ jm/2

0.2-jm/2

CUMMETpHUYHBIN YETHIPEXIOJIOCHUK HarpyXeH IOBTOPHBIM compoTuBieHueM. Ecnu Ul=10exp(jn/2)
B, U2 =8exp(jn/3), To ko3 unuent ¢daspl B paBeH  pan

/6

5n/6

/2

/3
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CuMmMeTpuuHas Harpy3ka COE€IMHEHAa TpeyroJbHUKOM. Ilpum u3mepeHuM Qa3zHOTo TOKa aMIepMerp
nokaszan 10 A. Yemy OyneTr paBeH TOK B JIMHEHHOM INpoBoje?

10A

17,3A

14,14A

20A

[Touemy 0OpBIB HEUTpaNbHOTO TMPOBOJA YETHIPEXMPOBOAHON TpEx(ha3HONH CHCTEMBI SBISETCS
aBapUITHBIM pEeXUMOM?

Ha Bcex (asax mpueMHHKa 3HEPrHM HAINpsDKEHHE MaaaeT

Ha ogaux ¢daszax nmpuéMHUKa SHEPTHH HANPSDKEHUE YBEITMUMBACTCS, HA APYTUX YMEHBIIACTCS

Ha Bcex (aszax nmpuéMHUKa 3HEPIrHM HAIpPsDKEHHE BO3pAacTaeT

Ha Bcex (azax mpumeMHHKa HET HAMpsKEHUS

B tpexdaznoii nenu nuHeiHOe HampspkeHue paBHO 220 B, nuHeiHbIH TOK 2 A, akTUBHAs MOIITHOCTh
380 Br. Halitn k03 (HUIIMEHT MOIIHOCTH

0,8

0,6

0,5

0,4

B cuvmmerpuyHO#l TpexdasHoOW I1enu JMHEHHOe HampsbkeHue 220 B, nuHEHHBIA TOK S5 A,
k03 urment momrHocTH 0,8. OnpeaenuTh aKTUBHYIO MOIIHOCTb.

P=1110 Br
P = 1140 Br
P = 1524 Br
P = 880 Bt

B cummerpuuno#i Tpexdasznoil nenu asnoe Hanpspkenune paBHo U = 220 B, ¢asneii Tok [ = 5 A,
cos ¢ = 0,8. OnpenenuTh PEaKTUBHYIO MOIIHOCTH Tpex(}a3HOH menu

1,1 xBap.

2,64 xBap

1,98 xBap.

3 xBap.

CuMmMeTpuuHbIi Tpex(da3Hbld MOTPEOUTENh AMEKTPUUECKON SHEPrUU COCAMHEH B 3BE3Yy C HYJIEBBIM
npoBogoM. Kak m3mensarcs Tokm B (pasax A, B, C u Tox B HymeBoM mpoBoje In, ecnmu B daze A
npou3oiiaer oOpbIB (hazHOTO MpoBoaa? YKa3aTh HEMPABHIBHBINA OTBET.

[A=0

IB - He uzmeHutcs

Ic - He uzmenuTcs

In=0

Ecniu B menu ¢ mocnenoBarensHbIM coequHeHHeM R m L yBenmmuuth comportuBienne R B n1Ba pasa,
TO TIOCTOSIHHAsl BPEMEHU HEPEXOJHOTO IpoIiecca ...

YMEHBILIUTCS B € pa3

YBEIIUYUTCS B € pas

YBEITMUUTCS. B J[Ba pasa

YMEHBIINUTCA B 2 pa3a

Ecnmu mepexonmHelii mpolecc B LENM HOCHT KojeOaTelnbHbI Xapakrep , TO KOpHH plu p2
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XapaKTCPUCTUICCKOTI'O YPABHCHUSA SBJIAIOTCA. ..

KOMIIJICKCHBIMH COINPSKCHHBIMU

OTpULATCIIbHBIMU BCHICCTBCHHBIMH PA3JIMYHBIMU 110 3HAUCHHUIO
OTPpUIATCIIbHBIMU BECIICCTBCHHBIMHW OJWHAKOBBLIMH 110 3HAYCHUIO
MMOJIOXKHUTCIbHBIMH BCHICCTBCHHBIMUA

Ecnmu xapakrepucTrueckoe ypaBHEHHE IICTIHM paspsjia KOHJEHcaTopa uMeeT KopHH pl = -a u p2=-b,
TO pelIeHue JIJIsi CBOOOIHOM COCTAaBIISAIONICH HANPSDKEHUS UMEET BUI. ..

Alexp(-at)+ A2exp(-bt)

Alexp(at)+ A2exp(bt)

Alexp(-at)+ A2t exp(-bt)

Alt exp(-at)+ A2t exp(-bt)

[Ipn mocnenoBaTebHOM BKJIIOUEHHHM KOHJIEHCATOpAa C PE3UCTOPOM M KaTYIIKOM HMHIYKTUBHOCTH €O
KOJIeOaTeNIbHBIA Pa3ps] MOXKET MEPEeHTH B allepUOJUYECKUIl MpH ...

yBenuueHun emxoctu C

yMeHbleHnn emkoctu C

YBEJIMYEHUM CONPOTUBIEHUS R

YMEHBIIEHUN CONpPOTHUBIEHUS R

B memm u3 mocnenoBaTtenbHO coequHEHHBIX R,L,C-371eMEHTOB NMpPOHMCXOAWT KOJIEOATENBHBIN paspsil.
Kak wu3MeHUTCS YacToTa 3aTyXamlmMX KoJeOaHWH, €ClM 3HAYCHUS WHIYKTHBHOCTH W EMKOCTH
YBEIIMYHUTDH BIBOE?

YBEIIMUYUTCS B 2 pasa

YMEHBIIUTCS B 2 pasa

yMeHbIIUTCA B 4 pasza

HE U3MEHUTCS

Kakyto pa3MepHOCTh UMEET OIepaTopHOE CONpoTHBICHHE Z(p)?
Owm

Om/c

Omc

9Ta BeNMYMHA Oe3pa3mMepHast}

[Ipn kakux HayaJdbHBIX YCIOBUAX OIEPATOPHOE COMPOTUBICHHE IOCIEAOBATEILHO BKIIIOYCHHBIX
3JIEMEHTOB PAaBHO CyMME€ HX ONEpPATOPHBIX COIPOTUBICHUN?

TOJIBKO TIPU HYJEBBIX HAYaJIbHBIX YCIOBUSX

TOJIBKO IIPU HEHYJIEBBIX HAYaJbHBIX YCIOBMSX

IpU JIOOBIX HayaldbHBIX YCIOBHUSX }

Omnepatopaomy m3obpaxkenuto I(p)=(1.5p+1)/(p(2p+1)) coOOTBETCTBYET TOK ...
1(t)=1+0.25exp(0.5t)

1(t)=1-0.25exp(-0.5t)

1(t)=1+0.25exp”(-0.5t)

1(t)=1-0.25exp(-0.05t)

DJeKTpOMarHuTHasi UHAYKIUS — 3TO SIBJICHUE MOPOKIEHUS B MPOCTPAHCTBE. ..
AJIEKTPUYECKOTO TOJI IEPEMEHHBIM MarHUTHBIM

MarHUTHOTO TOJISI AMEKTPUUECKUM 3apsaioM

ANEKTPUUYECKOTO TOKA B 3aMKHYTOM IMPOBOJAHHUKE

MarHUTHOTO TOJISl IBHXKYIIIMMUCS 3apsiiaMH |
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Henp cocrour w3 emkoctu C, COCAMHEHHOW TIOCIEAOBATEIbHO C YYaCTKOM IIE€NH, B KOTOPOM
CONPOTHUBIIEHHE R ¥ HMHIYKTMBHOCTh L COEIMHEHBI MapajlieibHO. DKBHUBAJCHTHOE OIEpPaTOPHOE
COIIPOTHUBIICHUE TAKOW IETH

Z(p)= ...

(R+pL+ppRLC)/(pCR+1)

(R+pL+ppRLC)/(pC(R+pL))

pL(pRC+1)/(pC(R+pL)+1)

(R+pL)/(pC(R+pL)+1)

[Ipn nmocnenoBaTenbHOM COEIMHEHMH JIBYX MAarHMTHO - CBSI3aHHBIX KaTylleK MHIYKTUBHOCTHIO L1 u
L2ux oOuiast MHAYKTUBHOCTh

Bcerga paBHa cymme L1 u L2.

6onbme cymmsl L1 u L2 mpu BCTpedHOM BKITIOUEHHH.

MeHble cymMmmbl L1 u L2 npu BCTpedHOM BKIIFOUEHHUHU.

paBHa HYIIIO. }

[Ipu nocnenoBaTenbHOM COEAMHEHUH ABYX MAarHUTHO - CBSI3aHHBIX KaTyIIEK MHAYKTUBHOCThIO L1 m
L2ux oOmiast MHIYKTUBHOCTHL

L=L1 + L2.

L=L1 - L2.

L=L1 -L2.

IIPaBUJIBHBIN OTBET HE JaH.

OHeprusi MarHUTHOTO MOJISl KaTYIIKU C TOKOM
IIPONOPLUOHAIbHA €€ UHIYKTUBHOCTH.
IIPONOPLHUOHAIbHA KBAPATy €€ UHIYKTUBHOCTH.
00paTHO NMPOMOPLMOHAJIEHA €€ WHAYKTUBHOCTH.

00paTHO MPONOPIMOHAIbHA KBAJPaTy €€ WHAYKTUBHOCTH.

NHIyKTUBHOCTDh KOJIBIIEBOM KATYIIKH C YUCIOM BUTKOB W= 500, pacmoJioXeHHOH Ha IJIaCTMacCOBOM
CEpJICUHMKE C TOTIEPEUYHBIMHU pa3Mepamu 5x6 cM anuHoi 20 cM paBHA

4,7 mIH.

470 T'n.

30 mIH.

0,3 I'n.

MakcuMaabHO BO3MOJKHASI HAMPSHKEHHOCTh MATHUTHOTO ITOJISA, CO3JaBaéMOIo JKI'YTOM U3 6 MPOBOJIOB,
B Ka)XKJIOM U3 KOTOPBIX MPOTEKAET TOK 7 A, Ha PacCTOSHUHU 5 CM OT JKI'yTa paBHA

268 A/ m.

134 A/ m.

210 A/ m.

21 A/ m.

B marHuTHOM moje KaTyliKM, MHIYKTUBHOCTH kotopod 0,16 I'H, mpu Toke uepe3 Hee 10 A Oyger
3araceHa Heprus

1,6 Ix.

8 JIx.

16 JIx.

10,16 Tx.

[Torokocuerenue katymku, uMmewmed 400 BUTKOB M HAXOIAIICHCS Ha CTaJbHOM CEPACUYHHKE
ceuenueM 50 cMm,coctaBisier 2 B6. MHaykius mosist B cepeuHUKE paBHA
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4 Thn.

1,6 Tmn.
1,0 Tm.
0,4 To.

COHpOTI/IBJ'IeHI/Ie, HEC BBI3BIBAIOIICC MMOTCPL DHEPIrUn B HCHI/I?
PCAKTHUBHOC

AKTUBHOC

HHAYKTUBHOC

€MKOCTHOC

Ecmm SJICKTPHUYCCKOC IMOJIC OAHOPOJHO, TO HAIPAKCHHOCTD ... BO BCCX TOYKaAX.
OJAHMHAaKOBa

HCOIHMHAKOBa

pa3indHa

HCU3BCCTHA

Ecimu pe3onancHas wacrota mocienoBarenbHoro koHtypa w0=1000 pan/c, modporrocts Q=100, TO
1I0JI0Ca TPOITYCKaHMsI TOr0 KOHTYpa paBHa _ paj/c.

500

10

1075

314

Jns HekoTopoi MarHUTHOM 1ienu BbipaxkeHue ®1-D2-D3=0 cooTBETCTBYET ...
nepBoMy 3akoHy Kupxroda st MarHuTHON 1ienw

BTOpOMY 3akoHy Kupxroda ans mMarHuTHOU 1enu

3akoHy Oma JJisi MarHUTHOM 1IeTH

3aKOHY IOJHOTO TOKa

B pacnpocrpanstomieiicss B Bo3ayxe IUIOCKOW TapMOHHYECKOW BOJIHE NMPH 4YacToTe Kojiebanui =50
I quHa BONHEI NsIMOMA paBHA  M/C

6*10"6

3*106

1,5¥10"6

2,5%1076

IIpn pacnpocTpaHeHMM IUIOCKOM TapMOHMYECKOW BOJIHBI B OJHOPOJHOM IIPOBOJAILIEH Cpelae Ha
paccTOSIHUM, paBHOM JJIMHE BOJHBI JIAMOJA, aMIUIMTYAbl HANpsHKEHHOCTEH 3JIEKTPUYECKOTO U
MarHuTHOTO IIOJIE YMEHBINAIOTCA I10 CPAaBHEHHUIO C MX 3HAYCHMSMHU HA ITOBEPXHOCTU IPOBOIAIIECH
cpensl B pas.

535.5

23.1

111.3

279.3

Ecnmm mepexoasslii mpoliecc B IEMA HOCHT KoJieOaTeNbHBIM XapakTep, TO KopHu pl u p2
XapaKTEePUCTHUECKOTO YpPaBHEHUS SIBJISIOTCS. ..

COTIPSIKEHHO KOMIUIEKCHBIMU

OTPULIATENILHBIMU BEIIECTBEHHBIMH Pa3IUYHBIMU 110 3HAYEHUIO

OTPUIATENIbHBIMHU BEUIECTBEHHBIMH OJIMHAKOBBIMU 10 3HAYECHUIO

MOJIOKUTEIBHBIMH BEIIECTBEHHBIMU

18



HampsokeHue Ha BXoJe BBIIPSIMUTENS ONpenensercs BblpaxkeHueM u=38+60sinwt-25cos2wt-5cosdwt
B. Koa¢p¢unment nynscauuii paBeH

1,58

2,02

1,15

3,64

Ecnu xommnekcHoe aeiictByromee 3HaueHue JJIC E=-10+j10 B, to mrHoBenHoe 3Hauenue DJIC e
paBHO  B.

20sin(wt+1350)

10*sin(wt-450)

20sin(wt-1350)

10sin(wt+1350)

HpI/I BCIAKOM HW3MCHCHHMM MArHUTHOI'O IIOJA BO BPEMCHH B TOM JXC IIPOCTPAHCTBE BO3HHKACT
HHAYIUPOBAHHOC IIOJIC. JIuaun HAIPpsPKCHHOCTU MHAYLHUPOBAHHOTO SJICKTPUYCCKOI'O ITOJIA EI/IHI[
HAaYWHAIOTCA Ha MOJIOKHUTCIBbHBIX 3apsAaaax

BCHOY HCIPCPBIBHBI

3aKaHYMBAIOTCA Ha OTPHULATCIBHBIX 3apAgax

06p83y10T OKBUIIOTCHIHUAJIBHBIC ITOBECPXHOCTHU

Toxk CMCIICHUA HHUYTOXHO MaJ II0 CPaBHCHHUIO C TOKOM IMPOBOAMMOCTH HAXKC IIPH BCCbMa BBICOKHUX
qacToTax B ACTAJIAX, BBIIIOJIHCHHBIX U3 ...

MeIU

dapdopa

IrepMaHuAa

QJICKTPOTCXHHUYCCKOTO KapTOHA

XapaKTepUCTUKON Cpesibl B DJIEKTPOCTATHUECKOM IOJIE SIBIISIETCS €€ ...
TUDJIEKTpUYECKasi MPOHHUIIAEMOCTh

JJIEKTPUYECKOE CMEIICHUE

MOTEHIMAJ NEKTPHUIECKOTO IO

yaenbHast 3JIEKTpUYecKasi MPOBOJUMOCTh

[Ipu mocnenoBaTeIbHOM COCIMHEHUU JIBYX MAarHUTHO HE CBSI3aHHBIX KATYIIEK MHAYKTUBHOCTHIO L1 u
L2ux o01mast UHIYKTUBHOCTHLpaBHA

L1+ L2.

L1-L2.

L1-L2.

L1 /L2.

OJ1C caMOMHAYKIMM B KaTYyILIKE, MUTAEMOW OT MCTOYHHKA MOCTOSIHHOTO TOKa,
BO3HHMKAET IPH MOJKIIOYCHUHN KATYIIKHM K UCTOYHUKY MUTAHUS U OTKIIOYEHHH OT HETO.
BO3HHMKAET TOJIBKO MPH TMOAKIIOYECHUU KATYIIKU K UCTOYHUKY IMUTAHHMS.

BO3HHMKAET TOJIKO MPHU OTKJIIOYEHUU KATYIIKA OT UCTOYHHUKA MUTAHUS.

BCEIJla paBHa HYIIIO.

MakcuMaabHO BO3MOJKHAsI HAIIPSPKEHHOCTh MAarHUTHOTO I10JIsA, CO3JJaBaéMOI0 JKI'YyTOM U3 6 NMPOBOJIOB,
B KaX/I0M U3 KOTOPBIX MPOTEKAET TOK 7 A, Ha PacCTOSIHUM 5 CM OT JKI'yTa paBHa

268 A/ m.

134 A/ m.
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210 A/ m.
21 A/ m.

MuHuManbHO BO3MOYXKHAsI HANPsHKEHHOCTh MAarHUTHOTO IOJISA, CO3/JaBa€MOro KryToM M3 6 MpOBOJIOB,
B Ka)X/I0OM U3 KOTOPBIX MPOTEKAET TOK 7 A, Ha PacCTOSIHUU 5 CM OT JKI'yra paBHa

268 A/ m.

134 A/ m.

210 A/ m.

0.

MarsuTtsoe 1oJe XapaKTepI/ISYI-OT BCIINYUHEBI ...
B, H, ®

B,D, H

B,H, D

E.D,U

B m1000it cpene mOmHBINA 3MEKTPUYECKUI TOK 1 CKBO3b 3aMKHYTYIO TOBEPXHOCTh S paBeH ...
TOKY IPOBOJUMOCTHU

HYITIO

TOKY IE€peHoca

TOKY JIEKTPHYECKOTO CMEIICHUS

Eciu  3aTyxaHWe CHMMETPHUYHOTO  YCTHIPEXIOIOCHUKA, HArPY)KCHHOTO  XapaKTePHCTHYCCKUM
CONPOTHUBIICHHEM, PABHO OJIHOMY HETepy, TO OTHOIICHHUE HATPSHKEHUH PAaBHO ...

pi

e

10

20

KoaddurmenT 3aTyxanus JUHUU C pacpeelICHHBIMU MTapaMeTpaMu H3MEpSeTCs B ...
Hn/xm
HD/xkm
Om/kM
pang/km

B nuHMM 6e3 moTeps HE BOHUKAIOT CTOSYHE BOJIHBI TIPH...
YUCTO PEAKTUBHOM HArpyske

XO0JIOCTOM XOJ€

KOPOTKOM 3aMbIKaHUH

YUCTO aKTUBHOW HArpy3Ke

B nuaum 6e3 moteps ...

KO2(h(DHUIMEHT 3aTyXxaHUsI PaBEH HYIIIO
KOX(PPUIMCHTA 3aTyXaHUSI 3aBUCHT OT YaCTOTHI
(dazoBasi CKOPOCTh 3aBUCHUT OT YaCTOTHI

k03 urment (asbl paBeH HYIIO

Ecnu nmpu napauiennbHOM COSTMHEHHH JBYX OJMHAKOBBIX PE3UCTOPOB SKBUBAJIICHTHOE COIPOTHBIICHUEC
paBHo 20 OM TO mpH MOCIEIOBATEIBHOM COCIMHEHHU JTHUX K€ PE3UCTOPOB HSKBHBAICHTHOEC
coIpoTHBIIeHHE Oyner paBHo  Owm.

80

20

20



5
10

[Tocne 3aMeHBI MIACTMAacCOBOTO CEpJIEYHMKA Ha CTaJbHOM MHIYKTUBHOCTb KATYIIKU INPU OCTaJIbHBIX
Hen3MeHHbIX ycnoBusax Bospocna ¢ 0,0008 I'm no 0,4 I'n. OTHOCHUTENBHAS MarHUTHas MPOHULIIAEMOCTh
CTaly paBHA

32.

320.

500.

0,4008.

B marHuTHOM moje KaTylKM, MHIYKTUBHOCTH kotopod 0,16 I'n, mpu Toke uepe3 Hee 10 A Oyger
3araceHa Heprys

1,6 JIx.

8 JIx.

16 Jx.

10,16 Tx.

[loTokocueruieHne Karymwiku ¢ 4uciaoM BHUTKOB W= 500, pacrosioXKEHHONM Ha CEpIEYHHUKE C
HONEPEYHbIMU pa3MepamMu 5x6 cM, npu UHIyKUMKW MarHuTHoro nosis 0,5 Tin B Hem paBHO

0,75 B6.

750 B.

3 B6.

25 B6.

MarHuTHblf TIOTOK B CEpJEYHHMKE, IOIMEpPEYHble pa3Mepbl KoToporo 6x8 cm, mmmHa 40 cM mpu
WHJIYKIIMX MarHuTHOro mosis B HeM 1,1 Tn paBen

1,32 B6.

5,28 BG.

0,00528 B6.

0,211 BG6.

MakcuMaabHO BO3MOJKHASI HAMIPSHKEHHOCTh MArHUTHOTO ITOJISA, CO3JaBaéMOIo JKI'YTOM U3 6 MPOBOJIOB,
B Ka)KJIOM U3 KOTOPBIX MPOTEKAET TOK 7 A, Ha PACCTOSHUHU 5 CM OT JKI'yTa paBHA

268 A/ m.

134 A/ m.

210 A/ m.

21 A/ m.

WNHaykTUBHOCTBIO 00Ja7at0T
JTaMITbl HaKaJIHBaHUS
KOHJICHCATOPBI.
TpaHc(opMaToOpEI.
AKKyMYJIATOPBL.

[Ipu BriIIOYEHMH KaTyIIKM MHAYKTUBHOCTH B II€Tb NepeMeHHoro Toka J/JC caMomHayKuuu
CYIIECTBYET TOJIBKO B MOMEHT BKJIKOUEHHS W HAIPABJI€HA HABCTPEUy HAIPSIKEHUIO MMUTAHMUS.
CYILIECTBYET TOJIbKO B MOMEHT BBIKJIIOYEHHS U HANpPABICHA HABCTPEUY HAINPSIKEHUIO MUTAHUS.
CYIIECTBYET B MOMEHTHl BKJIIOYEHUS U BBIKIIOUEHHS W HAIpaBJI€HA HABCTPEUy HANPSIKEHUIO
UTaHUS.

CYIIECTBYET IOCTOSIHHO M HAIlpaBJi€HA HAaBCTPEUY HAIPSIKEHUIO MMUTAHHUS.
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Cuna, nelicTBylomias Ha MPOBOAHHUK IMHON 1,5 M, NMOMENIEHHBIH B MarHUTHOE TMOJE, WHIYKIUS
kotoporo 0,6 T,

pasHa 0,9 H.

paBHa 2,5 H.

paBHa 0,4 H.

MokeT uMeTh 3HaueHue ot 0 go 0,9 H.

[Ipn nBuxeHun npoBofHHKAa JIMHOM 60 cM B MarHMUTHOM mnoje uuayknued 0,8 Tn co ckopocTbio 5
M/ceK. HaubOoubliee 3HaueHue UHAYKTUpyeMoi B mpoBoaHuke DJIC paBHO

240 B.

2,4 B.

9,6 B.

0 B.

[To mpaBuy mpaBoii pyku ompeaensieTcsi HanpaBlIeHHe
O/1C B npoBOIHUKE.

OJ1C B xOHTYpe.

DNEeKTPOMArHUTHOW CHUJIBI.

MarauTHOTO MOJS BOKPYr MPOBOJHHUKA C TOKOM.

6.3. OneHo4HbIe cpeACTBA JJIsl IPOMEKYTOYHOH aTTeCTANMHI

1. VICTOYHWKH DJEKTPUYECKOW SHEpruu (OmMpenesieHne, BHEIIHSS XapaKTepHUCTHKA, CXEMBbI
3aMElIeHUs] - KMCTOYHUKM HalpshkeHUuss ¢ Toka). [IpUeMHHKH  3JEKTPUYECKOW  SHEPTuu:
CONPOTHUBIIEHUE, UHAYKTUBHOCTh, €EMKOCTh

2. 3akon Oma as yyactka nenu npu Haaunuuu uctoynukoB DJ[C. 3akonsl Kupxroda

3. [IpeoOpazoBaHue CXeM AIIEKTPUUYECKUX IIENei: 3Be3/Ibl B JKBUBAJICHTHBIH TPEYrOJbHUK U
TPEYrOJIbHUKA B SKBUBAJICHTHYIO 3BE3/Y

4. Pacuer snexTpuueckux uened METOJIOM KOHTYpHbIX TOKOB. [Ipumep. MeTosn KOHTYpHBIX
TOKOB B CHMBOJIMUYECKOH (opme

5. Pacuer snexrtpuueckux uened METOIOM Y3JOBbIX MoTeHIUanoB. [Ipumep. Meton y3moBbIX
MOTEHIIMATIOB B CUMBOJIMYECKOU popme

6. Pacuer snmexkTpuyeckux Leneld MeToJaMu ABYX Y3JIOB M HayoxeHus. [Ipumep

7. Pacuer smekTpuueckux LENed METOJOM SKBUBAJIIEHTHOrO reHeparopa. Ilpumep. Meron
9KBHBAJICHTHOTO T'€HepaTopa B CUMBOJHYECKOH (opme

8. Bxonnbeie u mepegaTouHble MPOBOJUMOCTH W COMPOTUBIEHUS MACCHUBHOM 3JIEKTPUYECKOU
enu

9. [TonsiTne o0 cpemHeM ©  ACWCTBYIOIIEM  3HAUEHUSX  MEPUOIMYECKON  (QYHKITHH.
CpenHeBbIIPSIMIIEHHOE U JEUCTBYIOIIEE 3HAYEHUS CHHYCOMIAIBbHBIX TOKa, HampsbkeHus, D/1C

10. AKTHBHOE COIMpPOTHUBIICHHE B LIEHH CHHYCOMJAIBHOTO HANpPsDKEHUs] (MTHOBEHHbBIE 3HAUEHUS

HalpsDKEHUS. M TOKAa, BPEMEHHblE M BEKTOpHas JAWarpaMMbl, MTHOBEHHBIE MOIIHOCTb M 3HEpIHs,
AKTUBHAs MOIIHOCTD)

11. WHAyKTUBHOCTE B IENM CHHYCOMJAJIBHOTO  HAmpshKeHHWs (MTHOBEHHbBIE 3HAYEHUS
HaIpsSOKEHUS] M TOKA, BPEMEHHBbIE M BEKTOPHAs AWarpaMMbl, MTHOBEHHBIE MOIIHOCTb WM 3HEPTUs,
aKTUBHAs MOIIHOCTD)

12. EMKOCTh B 1IeTIM CHHYCOMJATBHOTO HAMpsDKEHUS (MTHOBEHHBIC 3HAYCHHSI HATPSDKEHUS U
TOKa, BpPEMEHHbIE U BEKTOpHas JuarpaMMbl, MIHOBEHHbIE€ MOIIHOCTh M OSHEpPrHs, AaKTUBHas
MOIIIHOCTb )

13. [TocnenoBarensHoe coemunenue R, L, C - snmeMeHTOB - pacueT 1enu 0e3 CUMBOJUYECKOTO
MeToa (MTHOBEHHBIC 3HAau€HUS TOKAa M HAMpPsDKEHUHM, BEKTOpHAs [auarpamMma, TPEyroJbHUKU
HANpPsDKEHUH U COMPOTHUBIICHUH, TIOJTHOE CONPOTUBIIEHUE LIETIN)

14. [Tapanmnensnoe coemuunenue R, L, C - smemeHTOB - pacder nenu 0Oe3 CHUMBOJIUYECKOTO
MeTOoJ1a
15. 23
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16. (MrHOBEHHbIE 3HAUEHMs HANpsKEHUS U TOKOB, BEKTOpHAas JHarpamMma, TPEYroJbHHKH TOKOB
U MPOBOJUMOCTEN. TOJIHASI POBOAUMOCTH LIEIH)

17. MOITHOCTH B LIETIM CHHYCOMJAJIBHOIO TOKa (MTHOBEHHAasi, aKTMBHAs, PEaKTUBHAs M MOJHas,
TPEYroJbHUK MOIIHOCTEH, Ko3pduument MomuocTH). KommiekcHas MoniHocTs. bamanc momHocten
B LIEMSIX NIEPEMEHHOTO TOKa

18. [TocnenoBarenbHoe coenuHenue R, L. C - snemMeHTOB - pacueT LENM CHUMBOJIMYECKUM
MeTooM. KoMIIekcHOe COTpOTHBIIEHUE IIETIH, BEKTOpHAs JUarpamma

19. [TapannensHoe coequnenue R. L, C - ameMeHTOB - pacyer e CUMBOJIMYECKHM METOIOM.
KomrekcHasi mpoBOAMMOCTS LI€MH, BEKTOpHAs AMarpaMMa

20. CaoiictBa cumMeTpuaHbBIX Tpex(dasubix cucreM DJ[C. CriocoObl coenuHeHus (Pa3 UCTOUHHKA.
CooTHolIeHHS] MEXy JTUHEHHBIMU U (pa3HBIMH HAIMPSHKEHUSIMU

21. Pacuer Ttpex(dasHbIx uenel Npu COENWHEHUHM 3BE3/1a-3BE€3/1a C HEUTpajIbHBIM IPOBOJOM
(compoTHBIIEHHE HEHTPATBLHOTO MPOBOJIA PABHO HYIIO M MMEET KOHEYHOE 3HAUCHUE)

22. Pacuer TpexdasHpIX Iienedl mpu COSAMHCHHWM 3Be3/1a-3Be31a 0e3 HEHTpalbHOTO IMPOBOJA
(paBHOMEpHasi 1 HEpaBHOMEpHas Harpy3ka (ha3. KOpOTKOe 3aMbIKaHHe, 0OpBIB OAHOM U3 (a3)

23. Pacuer Tpex¢asHbIX memneil npu coequHEHUN (a3 Harpy3Kd TPEYroJIbHUKOM

24. MomHoctr B Tpex(dasHoit cucreme. M3aMepeHne akTHBHOM MOIIHOCTH

25. Pe3sonanc HampspKeHWH B TOCIEIOBATEIBHOM KOJEOATENIFHOM KOHTYpe (OCOOCHHOCTH

peKMMa, XapaKTePUCTUYECKOE COIMPOTUBIEHHE, TOOPOTHOCTh M 3aTyXaHWE KOHTypa, JHEprus B
PEaKTUBHBIX AJIEMEHTAX)

26. Pezonanc TOkKOB B mapajuieIbHOM KOJIE€OATENbHOM KOHTYpe (OCOOCHHOCTH peXuMa,
JOOPOTHOCTH KOHTYpA, BEKTOPHAsl IMarpaMMa Ha KOMIUJIEKCHOM TIIOCKOCTH)

27. [TocnenoBarenbHblll KoneOaTeNbHbI KOHTYp. AUX TOka B OTHOCHUTENBHBIX €IMHUIIAX.
[Tonoca npomyckanus konedaTENbHOTO KOHTYpa

28. da3zoyacToTHasi XapaKTEPUCTHKA IE€MU C MOCIeqoBaTelbHbIM coequHeHueM R, L, C -
2JIEMEHTOB

29. Pezonanc B mapaiiensHOM KOJIEOATENIbHOM KOHTYpEe C MOTEepPSMHU DSHEprHH (BEKTOpHas
JIuarpaMma, ycJIoBHE BO3HMKHOBEHHS PE30HAHCA, aHAJIU3 BBIPAXKEHUSI PE30HAHCHOM YaCTOTHI)

30. [TocnenoBarenbHOE COEAMHEHWE JBYX WHAYKTHBHO CBS3aHHBIX KATYIIEK IMPH COTJIACHOM U
BCTPEUYHOM BKIJIFOUEHUU

31. [TapannenbHoe coelWHEHWE [BYX HWHIYKTUBHO CBSI3aHHBIX KaTyIIeK IPH COTJIACHOM U
BCTPEUYHOM BKIJIFOUEHUU

32. Pacuer pa3BeTBIEHHBIX 3JEKTPUYECKUX IIeTed C HHIYKTUBHO CBS3aHHBIMU AIIEMEHTaMH.
[Tpumep

33. Pa3Bs3ka MHIYKTUBHOM CBSI3U JBYX AJIEMEHTOB LIETH, MPUCOCIUHEHHBIX K OOIIEMY Y311y

34. Tpanchopmarop 6e3 MarHHTONpOBOAa (BEKTOpHAs aMarpaMMa TOKOB U HaIPsHKCHUH,
BHOCHMBbIC COTPOTHBIICHUS, HSKBUBAJICHTHAas CcXeMa, TpaHcpopmaTop Oe3 paccesHus, HJeanbHbIN
TparchopmaTop)

35. Cucrembl ypaBHEHHMH JIMHEWHBIX TACCHUBHBIX YETHIPEXMOMIOCHUKOB. T - m Il - oOpa3Hbie
CXEMBbI 3aMEIICHHs YEThIPEXITOTIOCHUKOB

36. BxoaHble conmpoTUBIEHUs YeTbIpexmoitocHuka. I[lapamerpsl X010CTOro Xo0/a U KOPOTKOTO
3ambikanus. Omnpenenenue A - mapameTpoB

37. XapakTepucTUYeCKHEe  TapaMeTpbl  YETHIPEXIOJIOCHHKA  :  XapaKTepUCTUYECKHE
COTPOTHUBIICHUS U Mepa mepeaadun

38. YpaBHEHHS] CHMMETPUYHOTO YETHIPEXIOIIOCHUKA B rurnepOonnueckux ¢ynkuusax. Kackannoe
COC/IMHEHUE YETHIPEXIIOJIIOCHUKOB

39. Onexrpudeckue GuibTpel. Omnpenenenne. Kmaccudukanms. YcioBUsS HEUCKaKEHHOU
nepeady CUTHajda GUIBTPOM B TOJIOCE MPOITYCKAHUS

40. OuIbTPhl HIWKHUX YaCTOT THNA K (MCXOHOE ToTy3BeHO, T- u I1-0Opa3Hbie 3BeHbs, YacTOTa
cpe3a, XxapaKTepucThueckoe conportusienue, pacuer L u C)

41. OuibTphl BEPXHUX YaCTOT TUMA K (MCXOJHOE Momy3BeHo. [- u [I-o6pa3Hbie 3BeHbs, YacTOTa
cpe3a, XxapaKTepucThueckoe conportusienue, pacuer L u C)
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42. [TonocoBo# M peXEKTOPHBIN (3arpakaaroniuii) GuUabTpel THIA K

43. Tpuronomerpuueckuii psin ®Pypoe. I'padoananuruueckuii Meroa pasnoxkeHus (yHKUUU B
psan @ypbe. OCHOBHBIE NIPUHIMIIBI pacyeTa Leneil ¢ HecuHycouaanpHoi O/1C
44. JlelicTByromye 3HA4Y€HUsT HECHHYCOMJAJbHBIX MEPUOJUYECKUX TOKOB, HampsbkeHuid, I3/C

I'padhoananutnueckoe ompenenenue neiictByronero 3HaueHus. Koadduuuentsr ammautyasl, Gopmsl,
UCKa)XEHUS, TApMOHUK

45. MOMmHOCTH B IeM HECHMHYCOWJATbHOTO TOKa (aKTUBHAs, pEaKTUBHAs, MOJHAsl, MOIIHOCTbH
MCKaKEHU)

46. [TonsiTHs 00 SKBUBAJICHTHBIX CHHYCOMAAX TOKA M HANPSHKEHHS IS CIOXKHBIX (DOPM KPUBBIX.
Y CiloBYSI KBUBAJICHTHOM 3aMEHBI

47. [lepexomubie TpoLEeCCHl B JTUHEHHBIX AIIEKTPUUECKUX INemsX ( TPUYUHBL, 3aKOHBI
KOMMYTaIlMH, HadaJIbHbIC YCIOBHSI, METOJMKA pacuera)

48. KopoTtkoe 3ambikanne RL-nenu. Paspsag RL-nenm Ha JONOJHUTENBHOE COMPOTUBIICHUE
(kKmaccuueckuii MeTo.)

49, [Toakmouenne RL-1ienu Ha cuHycouaaabHOE HampshKeHHE (KIACCHUYECKHH METON)

50. [lopxmouenne RC -nenu Ha nocrosHHOe HanpspbkeHue. Koportkoe 3ambikanue RC-nenu
(KIacCYecKrii METO.)

51. [Mogxmouenne RC-mienu Ha CMHYCOUAIbHOE HANpspKeHUE (KJIACCUYECKUT METO.N)

52. [Monxmouenne RLC -memm Ha MOCTOSHHOE HANPsDKCHHE (aNepUOJUYECKHN  PEKUM,
KJIACCUYECKUIT METO.)

53. Kopotkoe 3ampikanne RLC -mienu, BKIIOYEHHOW Ha TOCTOSIHHOE — HAIPsKEHUE
(kosiebaTenbHBIA PEXKUM, KIACCUYECKHM METON)

54. Pacuer mepexoJHBIX MPOIECCOB OIMEPATOPHBIM METONOM (M300paXKeHHE HEKOTOPBIX

¢byHkmii, cBoiicTBa  mpeoOpaszoBaHus Jlarutaca, um3o0pakeHMe — (QYHKUMH, CBSI3aHHBIX  C
nuddepeHnupoBaHUeM U UHTETPUPOBAHUEM )

55. 3akonsl Oma u Kupxroda B oneparoproii popme

56. [Topsimok pacdera nepexoJHbIX MPOLECCOB ONEPAaTOPHBIM MeTooM. [Ipumep

57. Omnepatopnble nepeaarounsie GyHKmu. [Ipumep

58. CBsi3p MeXay ONEpaTOpHbIMM MEpeAaTOYHBIMU (DYHKIUSAMH LEeNM ¥ KOMILJIEKCHBIMU
4aCTOTHBIMM Xapakrepuctukamu. [Ipumep

59. AHanu3 nenu npu NpOM3BOJIBLHOM BXOJHOM curHase. EauHudHas QyHKUMS W mepexoHast
XapaKTepUCTHUKA LIETIH

60. AHanu3 1enu mnpu MpOU3BOJIBHOM BXOAHOM curHayie. MMmynbcHas (QyHKIMS UM UMIYJIbCHAS
XapaKTepUCTHUKA LIETIH

61. [Tepexoqnas xapakrepucTuka 1enu. CBsa3b ee ¢ oneparopHoil pyHkimen. [Ipumep

62. WNmnynscHas xapakrtepucTika nenu. CBs3pb ee ¢ onepaTtopHoi pyHkuumei. [lpumep

63. Nurterpan Hroamens. [Ipumep

64. Wuterpan [droamens Uit KycOYHO-HeNpepbIBHOHW (yHKIMH. [Ipumep

65. Henunelinble 35eKTpUYecKue LEnH MpH MOCTOSIHHOM BO3JAECHCTBHM (METOA MpeoOpa3oBaHus)
66. Henuneiinple snekTpuYecKue IENMU IMPH TOCTOSHHOM BO3JACHCTBUH (TpadoaHaIUTHUIECKHE
METO/Ibl pacuera)

67. Henunelinpie snekTpuyeckre LENU MPU MOCTOSSHHOM BO3JCHCTBUU (QaHAIIUTUYECKUNA METOI U
METOJi KyCOYHO-JIMHEHHON annpoKCUMAallN)

68. HenuHeliHple 5IEeKTpUYECKUE LIENM NPU MOCTOSIHHOM BO3JEHCTBUM (pacueT LENu C JIByMs
Y3JIaMH )

69. HenuHeliHple »neKTpUYECKHE LENM IPU TapMOHUYECKOM BO3ACUCTBUU (XapaKTEPUCTHKHU
0€3bIHEPIIMOHHOIO HEJTMHEHHOTO CONPOTUBIIEHUS, OAHOIOIYIIEPUOAHOE BBIIPSIMIICHUE)

70. [TonxitoueHre Oe3bIHEPLUMOHHONW HEIMHEHHOM MHIYKTUBHOCTU K MCTOYHHUKY

71. CHHYCOUJIAJIbHOTO HAIPSKEHUS

72. bespiHepLIMOHHAs HenUHENHas €eMKOCTh. [loAKIO4eHHEe K HMCTOYHUKY CHHYCOMIAIBHOIO
HanpsKEHUs

73. ONEeKTpUYeCKHE MLEeNU C pPAclpeieieHHBIMU MapaMeTpaMH. YpaBHEHUS OJHOPOJIHOMN

24



JBYXIIPOBOJIHOM JIMHUN
DJeKTpUYecKre LEeNH C PACIpeleNeHHbIMU NapaMeTpamMH (CTallMOHApHBIA TapMOHUYECKUN
npoiiecc, Oerymue BOJHbI B JIMHUH)
OJNeKTpUYecKHe LIEeNU C paclpeieleHHbBIMU MapaMeTpaMu (3aBUCUMOCTb pEXHUMa JIMHUU OT
Harpy3kH, ypaBHEHHE JIMHUM B TUIEPOOINYECKUX (YHKIHAX )

74.

75.

76. Jlunus Oe3 uckaxxeHU U JUHMS 0€3 moTeph

77. Jluaus Ge3 moTeps MpU COTNIACOBAaHHOW Harpy3ke

78. Jlunus 6e3 moTeph B peKUME XOJOCTOTO XOAa

79. Jlunus 6e3 moTepb B peXXUME KOPOTKOIO 3aMbIKAaHUS

80. UeTBepThBOJIIHOBOM TpaHCPOpMaTOp

81. 3aMeHa JUIMHHOW JINHUM SKBUBAJIEHTHBIM YETHIPEXIIOIIOCHUKOM

82. OCHOBHbBIE BEJIMYMHBI, XapaKTEPU3YIOIIME MArHUTHOE ToJje. MarHuTHbIN
HETPEPBIBHOCTb.

83.

IIOTOK M €ro

3aKoH MOJIHOTO TOKAa. MarHuTonBwxymas cuia. AHanoruu 3akoHoB Oma u Kupxroda s
MarHuTHBIX LeTen
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6.4. bajibHO-pellTHHIOBAsA cHCTEMA

OneHka ycrneBaeMOCTH C MpPHUMEHEHHEM OallIbHO-PEHTHHTOBOM CHUCTEMBI 3aKJIIOYAaeTCs B
HAaKOIJICHUU oOy4aromuMucss OalsIoB 3a aKTUBHOE, CBOCBPEMEHHOE U KAaueCTBEHHOE Y4acTHE B
OTIpeNIeNIeHHBIX BUIAaX Y4eOHOW IeATETbHOCTH W BBINOJHEHHE Y4eOHBIX 3aJaHUi B XOJE€ OCBOCHHS

IVCIUILIAHEI.
KomnuectBo 6amioB KonnuecTso
N Bbanist
KoHkpeTHbIE BUIBI OLIEHUBAEMOMN JESITEILHOCTH 3a 1 dakr (Touky) (akToB (TOYEK) (Maxcimym)
KOHTPOJIS KOHTPOJIS ™
Cemectp 4
O0s3aTenpHas ayTuTOpHas padoTa

[Ipaktukym (BbeimosHeHMe W 3amUTa  MPAKTHYECKOH 18 > 36
paboTHI)
BrlmonHeHe TecTOBOro 3adaHus 18 1 18
ITpucyrcTBue Ha 3aHATUN 4 4 16
UTOTI'O B paMKax TEKyIIEro KOHTPOJIS 70 6annoB
NTOTI'O B pamkax NpOMEXyTOYHON aTTeCTALlIH 30 6amtoB
BCET'O no auciuruinHe 3a ceMecTp 100 6amnoB

HToroBasi olleHKa MO AMCUMUIUIMHE BBICTABISETCS HA OCHOBE HAKOIUICHHBIX OAllJIOB B XOJ€
TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOW aTTeCTallMl B COOTBETCTBUU C TAOIMIICH:

CucremMa OlleHHMBAaHHUS Pe3yabTATOB 00yYeHHs IO JUCHUIIHHE

IlIkamxa no BPC OTtMeTKa o0 3a4eTe Ouenia 3a JK3aMeH,
3a4eT ¢ OLEHKOI
85-100 OTJIMIHO
70 — 84 3a4TEHO XOpOLIO
56 - 69 YIOBJIETBOPUTEIBHO
0-55 HE 3a4TEHO HEYJOBJIETBOPUTEIBHO
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7. YYHEBHO-METOANYECKOE, UH®OPMALIMOHHO-TEXHUYECKOE "
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

OOyuwaromyecss W3 4HWciaa JIMI C  OTPAaHUYEHHBIMH  BO3MOKHOCTSIMH  370POBbS
o0ecreynBaOTCs TMEYaTHBIMU M (WJIM) SJIEKTPOHHBIMH 0Opa30BaTENbHBIMU pecypcaMu B (opmax,
aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 300POBbs.

7.1. JIntepatypa

1. Kacarkun, A. C. Kypc osnekrporexnuku [Tekcr] : yueOHHWK JUIsi BY30B: PEKOMEHIOBAaHO
Mun.o6pazoanus / A.C. Kacarkun, M.B. HemmoB. - 10-e uzn., crepeotun. - M. : Bricmas
mkoia, 2009. - 542 c.
https://www.gukit.ru/lib/catalog

2. bamapun, C. A. TeopeTnueckue OCHOBBI JEKTPOTEXHUKHM : ydeOHUK s OakamaBpuata / C. A.
bamrapun, B. B. ®enopoB. - 5-¢ u3m., mepepad. u mom. - M. : Axamemus, 2013. - 384 c. -
(bakanaspuar). - ISBN 978-5-7695-9453-3. - TekcT : HENOCPEACTBEHHBII.
https://www.gukit.ru/lib/catalog

3. Teopernyeckue OCHOBBI DIIEKTPOTEXHUKH. Henunenneie IIEKTPUYECKUE LIETIH.
OnexkrpomaruutHoe none [Tekcr] : yueOHoe mocobue / I. M. AtabGekoB [u ap.] ; pea. I. W.
ATalekoB. - 6-e usf., crep. - CII6. : Jlanb, 2010. - 432 c.
https://www.gukit.ru/lib/catalog

4. AtaGekoB, I. WM. TeopeTHuckhe OCHOBBI JJIEKTPOTCXHUKH. JIMHEWHBIC JJIEKTPUYCCKUE IICTH
[Texct] : yae6HOE TocoOme / I'. M. Atabekos. - 2-e uzn., crep. - CII6. : Jlans, 2010. - 592 c.
https://www.gukit.ru/lib/catalog

7.2. UHTepHET-pecypcehl
1. ®enepanbHblil IEeHTP HH(GOPMALIMOHHO-00pa3oBaTeabHbIX pecypcos http://fcior.edu.ru/

7.3. JInleH3MOHHOEe U CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecriedeHue

Microsoft Office
Microsoft Windows

7.4. IIpodeccuonanbubie 0a3bl JTAHHBIX U1 HHPOPMALMOHHbIE CIPABOYHbIE CHCTEMbI

OnextponHblit kaTanor oudnuoreku CIIGIMKuT. https://www.gukit.ru/lib/catalog
DnexTpoHHas OubnuoTedHas cucrema «Aidyke-py». http://ibooks.ru
DnexkTpoHHas OnbmuoTeuHas cucrema m3aatenberBa «JIAHbDy. http://e.lanbook.com

7.5. MaTtepuajbHO-TeXHHYECKOe ol0ecrevyeHue

HaunmeHoBaHMe cienMaJbHBIX OCHAIIEHHOCTD CeNHATbHbIX OMeLeHIi 1 IoMelleHuii 115
MOMeIlleHHIl U MoMelleHHil 115 €aMOCTOSATeIbHOI PadoThI

CaMOCTOATEIbHON PadoThI

VYuebHas aynuTopus Pabouee mecTo mpenogaBartens, 000pyIOBaHHOE KOMIIBIOTEPOM U

MYJTBTUMEIUIHBIM ITpoeKTopoM. Paboure mecta oOyuarommxcs. Jlocka
(MHTEpaKTUBHAS JOCKA) W/WIIH DKPaH.

[Momerenune a1 CaMOCTOATENBHOM Paboune Mecta oOygaroiuxcs 000pyI0BaHHbBIE KOMITBIOTEPAMH C
paboThI 00yJaOMHXCS MIOJIKIIFOYCHUEM K ceTH «HTEepHET» U JOCTYIIOM B 3JIEKTPOHHYIO
nH(POPMAIIIOHHO-00pa30BaTENBHYIO CPETy HHCTHTYTA.
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https://www.gukit.ru/lib/catalog
https://www.gukit.ru/lib/catalog
https://www.gukit.ru/lib/catalog
https://www.gukit.ru/lib/catalog

8. METOAUYECKHUE PEKOMEHJAIMU 110 OPTAHU3ALIUN OCBOEHUSA
ANCHUIIJIMHBI

W3yyaTth paszgensl AUCUUIUIMHBI PEKOMEHIYETCsl 10 TeMaM B COOTBETCTBUHU C COJEp)KaHHEM paboueit
nporpaMmbl JUCHUIIIINHBIL, IIPUACPIKUBASACH CICAYIOIICTO IMOPAaKa:

1. O3HaKOMUTBCS C IPOrpaMMOM 1O 3TON TEME.

2. [TpounTaTh JEKIMOHHBI MaTepuad U CTPAHHUIBI PEKOMEHIOBAHHBIX Y4EOHUKOB, KOTOPHIE
PacCKpBIBAIOT COAEpKaHWE JaHHOW TeMbl. [IpM mepBOM 4YTEHUM CleIyeT YSICHATh OCHOBHBIE
noniokeHusi. [Ipy BTOpOM 4YTEHUU cielyeT BHOCHTH 0CO0O Ba)KHBIC IOJIOKEHHS, CXEMBI, MOJIENH,
OTCYTCTBYIOIIIME B KOHCIICKTC. OTMETUTH BOITPOCKI, KOTOPBIC OKa3aJIMCh HEIMOHATHBIMU.

3. [Io BO3MOXHOCTH MOJYYUTh KOHCYIbTAL[MIO MpErnojiaBaTelisi, €ClIM HEMOHMMaHUE YaCTHBIX
BOITPOCOB MPEIATCTBYCT HaHBHeﬁmeMy IIOHUMAHWIO TUCHUITIJINHBI.

4. W3yunts Martepuan TIIATEIBHO, CTPEMSCHh MOHSITh M YCBOUTh OCHOBHBIE TEOPETUUYECKUE
MOJIOKEHHU S, 3aKOHOMEPHOCTH.

5. B mpomecce wu3ydeHuss cienyer — JIONOJHUTh  KOHCHEKT JIGKIUMHA  MarepuajaMu,
00JeryaronmMy TMOHUMaHUEe JaHHON TeMbl. Takol KOHCHEKT MO3BOJIUT YIYYIIUTh TEOPETUYECKYIO
MOATOTOBKY U COKOHOMHMT BpeMs IPU MOATOTOBKE K IK3aMEHY.

6. B KoHcrnekTe M0KHBI IPUCYTCTBOBATh CJENYIOIINE MaTepHallbl:

. OcHOBHBIE TEOPEMBI C IPUBOJAUMBIMH J10KA3aTEIbCTBAMY;

. OcHoBHbIE omnpeneneHus U GOpMyITUPOBKH;

. HcxonHple IpeAnoChUIKM Ui BbIBOAA (OPMYIT U OKOHYATENbHBIE (POPMYIIBI;
. KpaTkue BBIBOJBI 10 U3ydaeMoOil Teme.

B nenom oOydyeHue CTpOUTCS MO KIACCHYECKOM CXeMe H3JIOXKEeHHs MaTephalla C MOCIeTyIOLIM
3aKpeIICHUEM M KOHTPOJIEM KauecTBa YCBOEHHsI MaTepuaa.

[IpakTuyeckue paboThl OOydaromIMecss MOTYT BBIINOJIHATh KaK CaMOCTOSITENbHO, TaK M B MallbIX
Ipymmax.

OcHOBHbBIEC CBellEHHMs Kypca H3JI0)KEHbl B HH(GOPMAIMOHHBIX OJI0KaxX (JIeKIMOHHBIN MaTepuall,
pEKOMeH1yeMast IUTEepaTypa).

KoHTpoiap ¥ CaMOKOHTpOJIb MPOBOJUTCS B TEUYEHUE BCErO IEPUOAA M3YYEHUS JUCLMILIMHBL
BaerHJ'ICHI/IC TCOPCTUUCCKOI0 Marcprajga IPOU3BOAUTCA BO BPEMA BBIIIOJIHCHUA MNPAKTHYCCKUX
pa0OT W WX 3almMThl, a TaK kK€ HpU HoMoIuM TecTa. HemocpencrBeHHoe OOIEHHE CTyIEHTa C
nperojaaBaTesnieM sBisieTcss Hauobosee 3peKTUBHBIM CIIOCOOOM U3Y4EHUS TUCHUIUIMHBIL.

3aueT 10 TEOPETUYECKOW YaCTU IUCUUIUIMHBI IIPOBOJUTCS TOJBKO IIOCIE YCHEIIHOTO BBINOJIHEHUS U
3alUThI BCEr0 KOMIUIEKCA 3a/1aHuil.
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