OHIenbCCKUN TEXHOIOTMUECKUA HHCTUTYT ((pusnai)
(enepanbHOro rocyJapcTBEHHOTO OIO/IKETHOTO 00pa30BaTENIbHOTO
YUPEXKJIEHUS BbICILIEr0 00pa30oBaHUs
«CapaToBCKHUli TOCYAapCTBEHHBIN TEXHUYECKUI yHUBEpcUTET MMeHH [ arapuna 10.A.»

Ka(bezlpa «ECTCCTBCHHBIC N MaTCMAaTHUYCCKHNC HAYKH)»

PABOYAS ITPOT'PAMMA

10 TMCIHUILIINHE
b.1.1.16 «DIeKTpOTeXHUKA B DJIIEKTPOHUKAY
HaIpaBJICHHS TIOATOTOBKH
23.03.01 «Hedrerazosoe aemno»

[Tpodunb «Ikcrryaranus 1 00CITyKUBaHUE TEXHOJIOTUYECKUX 00BEKTOB
He(Tera3oBoro NpoMu3BOJCTBAY

®opMbl 00yUeHHUS: OYHAS; OYHO-3a0YHAs
OO0beM OUCHUIIIAHBL:
B 3a4YETHBIX €IUMHHULAX: D 3.€.
B akagemMuueckux yacax: 180 ak.u.

Durensc 2025



PabGouass mporpamma 1O JIUCHUIUIMHE «DJIEKTPOTEXHUKA U  DIICKTPOHUKA
HanpaBieHuss  noarotoBku  23.03.01  «Hedrerazopoe  nemo», npoduiib
«IKcITyatansi ¥ OOCIYyKMBAaHHE TEXHOJOTHMUECKHX OOBEKTOB HE(PTEra3oBOro
MIPOU3BOJICTBAY» COCTABJICHA B COOTBETCTBUU C TpeOoBaHusMH DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHaapTa Beiciiero oopazopanus 23.03.01

«HedrerazoBoe neno», yTBEpKACHHbIM NpukazoM MwuHoOpHayku Poccuu ot
09.02.2018 Ne 96.

Pabouas mporpamma:

00Cy’KIeHA U PEKOMEHJA0BAHA K YTBEPKACHHUIO PELIEHUEM Kaeapsl
«EcTecTBEHHBIE M MaTeMaTHUecKHe HayKm» oT «11» anpens 2025 r., mpotokon Ne 16.

3asenyrowuit kapepoit & Wﬂ’/ " /Kummna E.B./

TTO/ITHACH d.1.0.

ono0pena Ha 3acegannu Y MKH ot «14» urons 2025 r., mpotokomn N4

[Mpencenarens YMKH Ionsino [Tencuna HIL/



1. leau 1 3aga4y TUCHUILIHHBI

enpto npenogaBanust gucuuiuimHbel  b.1.1.16  «DnekrporexHuka u
JIIGKTPOHHMKA»  SBISETCS  (POPMHpOBAHME Y  CTYIEHTOB  OMNPEIEICHHOTO
MHUPOBO33pPEHUS B IEKTPOTEXHUYECKON CpPEAe U OCBOCHHE BJIEKTPOTEXHUUYECKON
KyJIbTypbl, TO €CTb yMEHHE IIEJICHANIPaBICHHO paboTaTh C JJIEKTPUYECKUMU
aneMeHnTamu ¥ nemsimu u DU, npodeccrnonanbHO UCTIONB3YS ATO IJIS MOJTYICHHUS,
UCIIOJIb30BAaHUSL M MepefJauyd  JJIEKTPUYECKOM  JHEprud,  NpPUMEHSS
COOTBETCTBYIOIINE TEXHUYECKUE U TPOrPAMMHBIE CPEACTBA.

I[JISI JOCTHIKCHHU S ATOM OCJIN IIPCIIOAaBaAHNUC NUCHUILIMHEBI IIPCAIIOIaracT:

1.1. N3yuuth OTHOCHUTEIBHO CTaOUJIBbHBIE 0a30BbIC MOHSTHS,
COCTABJISIFOIIHE SAPO TUCIHUIUIAHEI « DJIEKTPOTEXHUKA U DICKTPOHUKAY,

1.2. Tlo3HAaKOMHTBCS C TPAKTHYECKUM PYKOBOICTBOM II0 OCBOCHHUIO
CUCTEMHOTO, CIIy’>KEOHOTr0, MPUKIATHOTO M MHCTPYMEHTAJIBHOTO MOJX0J/1a K
ANEKTPOTEXHUKE U DJIEKTPOHHKA.
TeopeTnueckast yacTb AUCUUILIMHBI M3JaraeTcsi B JIEKUMOHHOM Kypce. [lomyden-
HbIE 3HAHUS 3aKPEIUISIOTCS Ha TabopaTopHbIX 3aHATHIX. CaMocTosTeNnbHas paboTa
npeaycMaTpuBaeT padoTy ¢ yueOHUKAMU U yY€OHBIMH MOCOOUSIMH, MOJATOTOBKY K
Ja00pATOPHBIM 3aHSATHUAM C MOMOIIBI0O METOJAMYECKUX Pa3pabOTOK, BHITOIHEHUE
JIOMAITHUX 33JIaHHH, TOJITOTOBKY K KOHTPOJIbHBIM MEPOIIPUATHIM U SK3aMEHY.

2. Mecro aucuuniaunnsl B crpykrype OIIOII BO
Hucrumnaa b.1.1.16 «DnekTpoTeXxHuKa U 3JIEKTPOHUKA» OTHOCHUTCS K 00s-
3aTeNIbHOM YacTH yueOHoro miaHa bioka 1 «{ucuurumasl (MOTyIIH)».

3. TpeGoBaHus K pe3yabTaTaM OCBOCHHS AU CIHUIIINHBI

IIpouecc wum3yuenuss gucuurmabl  b.1.1.16  «DnekTporexHuka U
AJIEKTPOHKKAY HANIPABJICH Ha (POPMUPOBAHUE YHUBEPCATbHON KoMneTeHIuu Y K-2:
- CnocobOeH ompeaensaTh Kpyr 3a7ad B paMKax MMOCTaBJICHHOW €M U BbIOUpPATh
ONTUMAJIbHbBIE CIIOCOOBI UX PEIICHUS, UCXOMS U3 JIEUCTBYIOIMIMX MPABOBBIX HOPM,
HUMEIOIITUXCSl PECYPCOB M OTpaHUYEHUN;

[lepeueHb MJIaHUPYEMBIX PpE3yJbTaTOB OOYy4YEHHUS IO JAUCIUILINHE,
COOTHECEHHBIX C IUJIaHUPYEMBIMU pe3yJjbTaTaMU OCBOEHHUS OOpa30BaTEIbHOM
POrpaMMBbl



Kon m wHamMmeHoBa-
HHNEC KOMIICTCHII NN

Kon m HanMeHoBaHue WH-
JMKaTopa IOCTHKEHUSI

HaunMeHoBaHMe moKa3aTesst OLlCHHUBAHUS
(pe3ynbrara 00ydeHUs 10 TUCITUTLINHE)

(pe3yapTaT  OCBOE- | KOMIIETCHIIMM (COCTaBIIS-
HUST) 011IeY KOMIIEHTEHITUH )
3HaThb: OCHOBHBIE 3aKOHBI
AJEKTPOTEXHUKH; OCHOBHBIC THIIBI
AIEKTPUUECKUX MalIlH U
TpaHcopMaTopoB U 001acCTH UX
IPUMEHEHUS;  OCHOBHBIE  3aKOHBI
VK-2 U/-3 yk-2 3Haer DJIEKTPOTEXHUKHU IS DIIEKTPUUECKUX
OCHOBHBIE 3aKOHBI M MArHUTHBIX  LENEH;  METOJbI
Crnocoben
ANEKTPOTEXHUKH, U3MEPEHUS AIEKTPUUECKUX 151
ONPEAEIATh KPyr
sa1au B pamKax TUTIBI U IPUHIIAIT MAarHUTHBIX  BEJIMYMH,  IPUHIUII
N paboT ANEKTPUUECKUX | padOThl OCHOBHBIX AJIEKTPHUUYECKHUX
IIOCTABJICHHOU
MAIIIUH U MallMH M ammapaTtoB X padouyue u
eI U BbIOMpATH
AIIEKTPOHHBIX IIyCKOBBIE XapaKTEPUCTHUKH.
OTTHMAIBHDIC CTPOMCTB U Ymerh:  (QopmynupoBaTh  3a1auu
CIIocoObI ux | 7P ) PMYTIP A
BBIOMpAET YIY4llIEHUsT KadyecTBa  DJIEMEHTOB
pEILICHUs, UCXOAS
. ONTUMAaJIbHbIE 3JIEKTPOTEXHUKH, pa3pabaThiBaTh
U3 JEUCTBYIOIIMX
CHOCOOBI peLICHHUS IIPUHLUITAAIbHBIE DIEKTPUUYECKUE
MIPABOBBIX HOPM,
npodhecCuoHaTbHBIX CXEMbl M IIPOEKTUPOBATh TUIIOBBIC
MMEIOLINXCS
3a/1a4 C y4eTOM DIEKTPUYECKUE U DJIEKTPOHHBIE
pecypcoB 151 o
. MMEIOLIUXCS PECYPCOB | YCTPOMCTBA.
OTpaHUYECHUN o
Y OTpaHUYCHUM. Baagers: HaBblKamMu  pabOTBl  C
AIEKTPOTEXHUYECKOW anmnapaTypou H
3JEKTPOHHBIMU YCTPOMCTBAMH;
METOHaMU U3MEPEHUS
AIEKTPUYECKUX u MarHUTHBIX
BEJIMYUH

4. O0beM IUCHUILTHHBI M BUABI y4e0HOH padoThI




ounasn popma ooyuenusn

aKaJ.4yacoB
Bup yueOHoll gesiTenbHOCTH [0 ceveeTpan
Bcero 6 cem.
1. AyauTopHble 3aHSATHUS, 4aCOB BCETO, B TOM 80 80
JHUCJIC:
* 3aHATHUS JIEKIIMOHHOI'O THIIA, 32 32
* 3aHTHSI CEMUHAPCKOTO THTIA! - -
MPAKTUYECKUE 3aHATHS 16 16
71a00paTOPHBIE 3aHITHUS 32 32
B TOM YHCJIE 3aHATHS B OpME MPAKTUIECKON
TIOITOTOBKH - B
2. CamocTtosTenbHas padoTa CTyICHTOB, BCETO 100 100
— KypcoBasi paboTa (IIPOEKT) - —
3.IIpomexyTodHas aTTecTalus: AK3aMeH
9K3AMEH, 3a4em C OYEeHKOU, 3ayem
O0BeM OUCLMILUIMHEI B 3aUE€THBIX €UHUALIAX 5 5
OO0beM OUCLMIUIMHEL B aKajl. Jacax 180 180

OUHO-3a04HaA hopma 00yueHus

Bup yueOHolt gestenpHOCTH

Ouno-3a0uyHas popma o0y-
YeHUs (aKajl. 4acoB)

10 ceMecTpam
Bcero 7 ceM.
1. AynutopHbie 3aHITHS, YaCOB BCETO, B TOM 36 36
YHUCIIE:
* 3aHSTHS JIEKIIMOHHOT'O THIIA, 12 12
* 3aHSATHS CEMHHAPCKOTO THIIA: - -
MTPAKTUYECKHUE 3aHATHS 12 12
1ab0paTOPHBIE 3aHATUS 12 12
B TOM YHCJI€ 3aHATUSA B (OpPME IPAKTHICCKOI
ITOATOTOBKH B B
2. CamocTodaTenbHas paboTa CTYJEHTOB, BCETO 144 144
— KypcoBasi paboTa (IIpOeKT) - —
— KOHTpOJIbHAs paboTa - -
3.IIpoMexxyToUyHast aTTeCTaIus: JK3aMeH
9K3AMEH, 3a4em C OYEHKOLL, 3a4em
O0BbeEM MUCLHHUIIIMHBI B 3a4ETHBIX €IUHUIIAX 5 5




‘ O0BeEM TUCLHHUIUINHBI B aKaJl. yacax ‘ 180 ‘ 180

5. Copep:kanne TUCHUILVIMHBI, CTPYKTYPHPOBAHHOE MO0 TeMaM C
yKa3aHueM KOJIHYeCcTBa aKaJeMHUYeCKUX YaCOB U BIHI0B Y4eOHbIX 3aHATHI

5.1. Conep:xkaHnue IMCUUILIIMHBI

Tema 1.
[TocTOSIHHBI TOK. OJEKTPUUECKHUE OJJIEMEHThI U I1ENU MOCTOSHHOTO TOKa.
OcHoBHbI€ 3aKOHBI AIEKTPOTEXHUKH JIJIs LIETIC TOCTOSIHHOTO TOKaA.
OCHOBHBIE 3aKOHBI U METOJbl pacueTa 3JEKTPUYECKUX LENEH MOCTOSIHHOTO TOKA.
AHamM3  IJIEKTPUYECKOTO COCTOSIHMSI HE PA3BETBICHHBIX M PAa3BETBICHHBIX
AJICKTPUUYECKUX I1ENEH C HECKOJbKHUMU HMCTOYHHUKAMHU DSJICKTPUYECKOM SHEPTUU
myTeM IIpuMeHeHus 3akoHoB Kupxroda.

Tema 2.

[lepeMeHHBI  CHHYCOMIAJBHBIM  TOK.  OJEKTPUYECKUE  OAHO(A3HBIE  LIENH
CHHYCOMJTAJIBHOTO TOKA.

OcHOBHBIE TIOHATUA W onpexaeneHud. FMcrounukun cunycompansnont JIJIC.
[IpueMHUKH  DJIEKTPUYECKOW DSHEPruu. Pe3ncTOphl, WHIYKTHBHBIE KATYILIKH,
KoHAeHcaTopbl. 3akoHbl Oma u Kupxroda mis meneil cHHyCOMTATbHOIO TOKA.
VYpaBHEHUSI DIEKTPUUECKOTO COCTOSIHUS Ui LENed CUHYCOMIAJIBHOIO TOKA.
AKTHBHOE, PEaKTUBHOE, ITOJHOE CONPOTHUBIICHUE JBYXMOJIOCHUKA. BEKTOpHBIE
quarpaMMbl  Ha KOMIUIEKCHOM IUIOCKOCTH. Pe30HaHCHbBIE SBJICHHMS B LENsAX
IIEPEMEHHOI0 TOKa. MOIIHOCT, B LENAX CHHYCOWJAIBHOIO TOKAa. AKTHBHAas,
peakTHBHas M MOJHasg MOIIHOCTb. Ko3((UIMEHT MOUIHOCTH M €ro TEXHUKO-
HKOHOMHUYECKOE 3HAYECHUE.

Tema 3.
CuHycouIaabHBINA TOK. DJIEKTpUUECKHe TpeX(pasHbIe 1ETIH.
OOnmactu mpumMeHeHHUs TpexX(da3HBIX YCTPOUCTB, CTPYKTypa Tpexda3Hoiu
nenu. OCHOBHBIE TOHATUS W onpeaeneHus. TpexdasHblil TeHepaTop.
N300pakeHre BBIXOJHBIX HaIPSHKEHW TeHeparopa C MOMOLIbI0 BEKTOPHBIX
JarpaMM Ha KOMIIJIEKCHOM TUIOCKOCTH.
CnocoObl BKIIOYEHHUSI B Tpex(a3zHyro IeNb OJHO- U TpeX(a3HbIX MPUEMHUKOB.
Tpex- u yeThIpexnpoBo/iHas 1eny. JInHelHble U (pa3HbIe TOKU U HAIIPSDKEHMUSI.
CuMMeTpUYHBIE UM  HECHUMMETPUYHBIE PEXUMBI  Tpex(pa3zHOW  IICMH.
Ha3znauenue HeWTpadbHOTO TpoBOAa. MOMHOCTE Tpexda3HOW IETH.
CnocoObl moBbIeHUST KOAPPUIIMEHTAa MOIITHOCTU TpeX(Pa3HbIX YCTAHOBOK.

Tema 4.
[lepexoaHble MPOUECCHl B ANEKTPUUECKUX LEMAX.
Y CTaHOBUBIIMNCS PEKUM U MEPEXOHBIE MPOLECCH] B NEKTPUUECKUX LEMAX.
[lepexoaHble MpPOIECCHI B IEMSAX C TOCIEI0BATECIbHBIM COCIUHEHUEM



aneMeHTOB ¢ R m L. Ilepexoanbpie nponeccsl B LENSAX C MOCIECAOBATEIbHBIM
coenuHenueM dyemMeHToB ¢ R u C.

Tema b.
DJEeKTPOMAarHeTU3M U MarHUTHBIE 1CTIH.
MarauTHOoe€ TOJIE M €r0  XapakKTepUCTUKU. B3aumHass MHIAYKUIMA.
Tpancdhopmaropel. Haznauenue u ycTpoiicTBo. OCHOBHBIE MapaMeTpbl U
MPUHLOMUIT JEUCTBUS. MAarHuTHBIE LENU NOCTOSSHHBIX MArHUTHBIX MOTOKOB.
Pacuer MmaraHuTHOH 1IEIIN.

Tema 6.
OnekTpoHuka. Obuiue cBeieHus. DJIEMEHTHI JIEKTPOHHBIX CXEM.
Hecunycounnanbuple TOKHM (CHTHaJIbl) M HMX XapaKTEPUCTUKU CXEMBbI
3aMellleHus, MapaMeTphbl U XapaKTEePUCTUKH MOJIYIPOBOJHUKOBBIX MPUOOPOB;
HOJYyHPOBOJHUKOBBIE  AUOJbI, OWNOJSApPHBIE  TPAH3UCTOPHI  IMOJIEBBIE
TPAaH3UCTOPBI U TUPUCTOPBI HHTErPAIIBHBIE MUKPOCXEMBI.

Tema 7.
AHanoroBsie JIEKTPOHHBIE YCTPOHCTBA.
AHaNIOroBBIE KIIOUYM M KOMMYTATOPBI; BTOPHUYHBIC HCTOYHHUKHU IHTAHHS,
BBIMIPSMUTEIN W CTA0OMJIM3AaTOPHl HWCTOYHUKHU DTAJOHHOTO HANPSOKEHUS U
TOKa; YCHJIUTEIW, OCHOBHBIC IapaMETpPbl M IIOKa3aTelW YCHJIUTEIbHBIC
KacKajJbl TMEPEMEHHOTO M IOCTOSHHOTO TOKAa, YaCTOTHBIE W TIEPEXOTHBIC
XapaKTepUCTHKH; OOpaTHBIE CBSI3W B  YCUJIHTEIBHBIX  YCTPOWCTBAx;
OTICPAITMOHHBIC U PEIIAIOIINE YCHITUTEITH.

Tema 8.

[MudppoBas u UMMyJIbCHAS SJIEKTPOHUKA.

BTopuuHble UCTOYHMKM TMUTAHUSA; BBIIPAMUTENN U  CTAOUIM3ATOPHI
VCTOYHUKM OTAJOHHOTO HAINPSKEHUS W TOKA; YCUJIUTEIU, OCHOBHBIE
napaMeTpbl W TMOKa3aTeId YCUJHUTEIbHbIE KAaCKaJbl IEPEMEHHOr0 U
NOCTOSIHHOTO TOKA; YaCTOTHBIE U MEPEXOJHBbIE XapaKTEePUCTUKH; OOpaTHbIE
CBSI3W B YCHJIMTEJIBHBIX YCTPOMCTBAax; OINEpPAallMOHHBIE M peElIaIIue
ycuiuTenu;  Oa30Bble  JJIEMEHTHI,  CBOWCTBA W  CpPaBHUTEJbHbIC
XapaKTEPUCTHUKH  COBPEMEHHBIX  HUHTETPaJbHBIX  CHCTEM  3JIEMEHTOB;
nupoOBON KIIIOY;, CTATUYECKHE TPUTTEPbl, CUETUYUKA HUMIYJIbCOB, PETUCTPHI
nemudpaTopbl, aKTUBHbIE QUIBTPHI; KOMIIAPATOPhI; TpeoOpa3oBaTENN KO-
HaNpsOKEHWE» METOAbl U CPEeJCTBAa: aBTOMAaTU3AIUM CXEMOTEXHHYECKOTO
NPOEKTUPOBAHUS IJTEKTPOHHBIX CXEM.



5.2. Pa3aeiibl, TeMbl JUCIUIIMHBI M BHABI 3aHATHH
ouHnas gpopma odyuenusn

Ne i/t

Bupl 3aHsATHIA, BKITFOYAsi CAMOCTOSTEIBHYIO
paboTy CTyIeHTOB (B akaj.yacax)

HaumenoBanue
pazzena, TeMbl
TUCILAIUINHBL

3aHATHA
JICKIIMOHHOI'O
THIIA

3aHATUS
CEMHUHAPCKOT
o Thmna / u3
HUX B popme
MPaKTUYECKO
U IOATOTOBKU

camoc—
TOSITeNTbHAS
pabora

Kon
WHJUKaTOpa
JIOCTHIKEHHS

KOMIIETEHIIUH

Cemectp 6

ITocTossHHBIN
DNEeKTpUYECKUE
JJIEMEHTHl H  LIENHU
IIOCTOSIHHOTO  TOKa.
OcHOBHBIE  3aKOHBI
AIEKTPOTEXHUKH JJIS
Hened MOCTOSHHOTO
TOKa

TOK.

4

12

N/I-3vyk-2

[TepemenHbIit
CHHYCOMJTAJIbHBIN TOK.
DJeKTpuyecKue
oHO(ha3HbIE LIEMH
CHHYCOUJIAJIbHOTO
TOKa.

12

N/I-3vyk-2

CuHyconIanbHBIMI
TOK. DIEKTPUIECKUE
Tpex(dasHbIe Lenu.

12

NJ1-3vk-2

IIepexonnslie
IPOLECCH] B
AIEKTPUYECKUX
Lensx

12

N/I-3yk-2

DJIEKTPOMarHeTU3M
Y MarHUTHBIC [[ETH.

12

NJI-3yk-2

DJNEeKTPOHHUKA.
OOmue cBeaCHUS.
ONeMeHTHI
DIEKTPOHHBIX CXEM.

13

N/I-3yk-2

AHaiorosrie
3JIEKTPOHHBIE
YCTPOWCTBA.

13

N/I-3yk-2

Hudposas u
UMITyJIbCHAS

AJIEKTPOHUKA.

14

N/I-3yk-2

Hroro

32

100




0UHO-3a0uHan hopma odyuenusn

Ne i/t

HaumenoBanue
paznena, TeMbl
TUCILAIUINHBI

Buibl 3aHATHIA, BKITIOYAst CAMOCTOSATEIbHYIO
paboTy CTy/IeHTOB (B aKaJi.4acax)

3aHATHA
JICKIIMOHHOI'O
THIIA

3aHSATUS
CEMUHAPCKOT0
TUIIA / U3 HUX B
dbopme
MPaAKTUYECKOU
MOITOTOBKH

camoc—
TOSITEIIbHAS
pabora

Kon
WHJUKaTOpa
JOCTHIKEHHUS

KOMIIETEHIIUH

IlocToSHHBIA  TOK.
DNeKTpuYecKue
DJICMCHTBI M IICIH
IIOCTOSSHHOTO  TOKa.
OcHoBHBIE  3aKOHEI
BJIEKTPOTEXHUKHU JIJIS
IeIell IMOCTOSHHOTO
TOKa

[TepemeHHbIi
CHHYCOUIAIBHBIN TOK.
DJeKTpUYeCcKUe
ofHO(a3HbIE LIeNH
CHHYCOMAATHEHOTO
TOKA.

CunycounanbHbII
TOK. DJIEKTPUUECKHE
Tpex(a3Hble Lenu.

48

WJI-3yk-2

Ilepexonuslie
IpOLECCH] B
AIEKTPUYECKUX
Hensx

9HeKTp0MarHeTI/I3M
1 MarHuTHBIC
IOCITN.

48

NI-3yk-2

DJNEeKTPOHHUKA.
OOmue cBeaCHUS.
ONeMeHTHI
ANEKTPOHHBIX
CXEM.

AHaiorosrle
3JIEKTPOHHBIE
YCTpOMCTBA.

Hudposas u
UMITYJTbCHAs

QJICKTPOHHKA.

48

NI-3yk-2

Hroro

12

144




5.3. [lepeyeHb NpaKTHYECKUX 3aHATHH

No | HaumenoBanwue paznena, ConeprkaHue TPaKTUYECKUX 3aHATUM O0BeM QUCIUIUIMHEI B aKa.
n/n TEMBbI JUCLIUILINHBI yacax
ouHas (popMa | O4HO-3a04Has
o0y4YeHHS dopma
o0y4eHus
1. | loctosHHBIM TOK. | OCHOBHBIE 3aKOHBI 1 METO/IbI pacyeTa AIEKTPUIECKUX IIETICH MOCTOSHHOTO TOKA.
DJEeKTpUYECKUE AIEMEHTHI | AHAIN3 AEKTPUUECKOTO COCTOSHUS HE Pa3BETBIICHHBIX U PA3BETBICHHBIX
Y L[N TIOCTOSTHHOTO TOKA. | AJIEKTPUUYECKUX LIETIEeN C HECKOJIbKMMU HCTOYHUKAMU 3JIEKTPUYECKON SJHEPTUN 9 )
OcHoBHbIE 3aKoHBI | MyTeM NpUMeHeHus 3akoHoB Kupxroga.
AIIEKTPOTEXHUKU JUISt
1enei NOCTOSHHOTO TOKA
2. | Iepemennsrit OcHoBHble OHATHSA U onpeaeneHus. Mcrounnku cunyconanbaon JJC.
CHHYCOMAIbHBIN TOK. [TprieMHUKM 37eKTpUYecKoi SHepruu. Pe3ucTopsl, HHAYKTUBHbIE KaTYIIKH,
OnekTpuyecKkue KOH/ieHcaTophl. 3akoHbl OMa u Kupxroda 11 neneit cMHycouaaibHOro TOKa.
oiHO(ha3HbIE LIETTH YpaBHEHMsI MIEKTPUYECKOTO COCTOSIHUS /sl LIENIEW CUHYCOUIAJIBHOTO TOKA.
CHHYCOU/IAJIbHOT'O TOKa. AKTHUBHOE, pEaKTUBHOE, ITOJTHOE COIIPOTHUBJICHUE ABYXIOIIOCHUKA. BekTopHbIe 2 2
JrarpaMMbl Ha KOMIUIEKCHOH IIJIOCKOCTH. PE€30HAaHCHEBIE SIBIEHUS B LETISIX
MEPEMEHHOI0 TOKa. MOIIIHOCTh B LIEMSAX CHHYCOUJAIBHOTO TOKAa. AKTHUBHAS,
pEaKTUBHAs U MOJIHAs MOIIHOCTh. KoapUIIMEeHT MOIITHOCTH U €r0 TeXHUKO-
HKOHOMHUYECKOE 3HAYEHHE.
3. | CunyconmambHBIN TOK. OO6nactu npuMeHeHus Tpexda3HbIX YCTPOUCTB, CTPYKTypa TpexdazHoit
DNEKTpUUYECKUE nenu. OCHOBHBIEC MOHATHSA U onpeaeneHus. TpexdasHblil renepaTop.
Tpex(azHbIe LEeMu. N300pakeHne BBIXOAHBIX HANpPSHKEHHUM FeHepaTopa ¢ MOMOIIBI0 BEKTOPHBIX
JyiarpaMM Ha KOMIUIEKCHOM TIOCKOCTH.
CnocoObl BKJIIOUEHUS B TpexX(}a3HyIo 1elb 0OAHO- U TpeX(Pa3HbIX MPUEMHHUKOB. 2 2
Tpex- u yeTslpexnpoBoaHas 1enu. JInHeliHble U (pa3Hble TOKHU U HANPSHKEHMS.
CuMMeTpUYHbIE U HECUMMETPUUHBIE PEKUMBI TpeX(Pa3HOH Lenu.
Ha3nauenue HelTpanbHOro nposoja. MouHocTh Tpexda3Hoi 1enu.
Cnoco6b! OBbIIIEHUS KOd)(PHUIIMEHTAa MOIIHOCTH TpeX(a3HbIX YCTaHOBOK.
4. | Ilepexoansbie nmpouecchl | YCTaHOBUBIIMKCS PEXUM U NMEPEXOJAHBIE MPOIECCH B IEKTPUUECKHUX 5 9
B DJIEKTPUUYECKUX 1ensx | nensx. [lepexomanbple mpouecchl B HeNIX € MOCIE0BATEIbHBIM COEJUHEHUEM




aneMeHTOB ¢ R u L. [lepexoaHbie mpolecchl B LEMAX C MOCIeI0BaTEIbHBIM
coenmuennem daeMeHToB ¢ R u C.

:‘)HCKTpOMaFHeTI/ISM u
MarHuTHBIC IICIIN.

MarauTHoe 1oJie U €ero XxapakTepucTuku. BzauMuas nanyknus.
Tpancpopmaropsl. Haznauenue u yctpoiicTBo. OCHOBHBIE TapaMeTPhI U
NPUHUHUN JeCTBUS. MarHUTHBIE €U MOCTOSIHHBIX MarHUTHBIX IIOTOKOB.
PacueT MarHuTHOH 1IEeIH.

DOnektponuka. O0mue
CBEIEHUA. DIEMEHTHI
AJICKTPOHHBIX CXEM.

HCCI/IHYCOI/I,I[aJILHHe TOKH (CI/IFHaJ'ILI) U UX XapaKTCPUCTUKHU CXCMbI
3aMCUICHU A, IMTapaMETPhl U XAPAKTCPUCTHUKHU IMOJYIIPOBOJHUKOBBIX
HpI/I60pOB; MNOJYIIPOBOAHUKOBBIC NUO/BI, 6I/IHOJIHpHLIe TPpaH3UCTOPLI
IMMOJICBBIC TPAH3UCTOPHLI U TUPUCTOPBI UHTCTPAJIbHBIC MUKPOCXCMBI

AHaJIOroBEIE
AJIEKTPOHHBIE
YCTPOHCTBA.

AHAJIOTOBBIC KIIFOYU U KOMMYTATOPbI; BTOPUYHBIC HCTOYHUKH ITUTAHUA,
BBIIIPAMUTCIIN U CTa6I/IJII/I3aTOpI>I HCTOYHHUKH 3TAJIOHHOI'O HAIIPAKCHUA U
TOKAa; YCUJIIUTCIIU, OCHOBHBLIC ITapaMCTPhI U IIOKA3aTCJIN YCUIIUTCIbHBIC
KaCcKaJabl IECPECMCHHOTO U ITOCTOAHHOI'O TOKA; 4aCTOTHBIC U NCPEXOAHBIC
XAPaAKTCPUCTHUKH, O6paTHBIe CBs31 B YCUJINUTCIIBHBIX YCTpOﬁCTBaX;
ONNCPAMOHHBIC U PCIIAIOINEC YCUTTUTCIN

[udposas u
UMITYJIbCHAs

9JICKTPOHHUKA.

BTOPUYHBIE UCTOYHUKU MUTAHUS; BBIIPIMUTEIN U CTaOUIN3ATOPbI
MCTOYHUKH ITAJOHHOI'O HANPS)KEHUs U TOKA; YCUIUTEIN, OCHOBHBIE
napaMeTpbl U IOKA3aTENN YCUIUTEIbHbBIE KaCKAaAbl IEPEMEHHOTO U
MOCTOSIHHOT'O TOKAa; YaCTOTHBIE U MEPEXOAHbIE XapaKTePUCTUKH; OOpaTHbIE
CBSA3M B YCUJIIMTEJIBHBIX YCTPOUCTBAX; ONIEpAallMOHHBIE U pEeLIAIOIINe
YCHUJINTENH; Oa30BbI€ AJIEMEHTHI, CBONCTBA U CPABHUTEJIbHBIE
XapaKTEPUCTUKU COBPEMEHHBIX UHTEIPAIbHBIX CUCTEM DJIIEMEHTOB;

UG pPOBOH KIIOY; CTATUYECKUE TPUTTEPHI, CYETUMKH UMIYJIbCOB, PETUCTPHI

nemudpaTopsl, aKTUBHbIE (QHIIBTPBI; KOMIIAPATOPHI; TPEOOPa30BATENH KO -

HaMpsXKEHUEC» METOABI U CPCACTBA: aBTOMATU3aAlUN CXEMOTCXHUYECKOTO
MPOCKTUPOBAHUS JICKTPOHHBIX CXCM.

Hroro

16

12




5.4. Ilepeyensn 1a060paTOPHBIX PadOT

Ne | HanmeHoBaHue pa3zzena, TeMbl JUCHUIUIMHBI HaumenoBaHue 1a60paTopHOi paboTh OO0BeM TUCHMILIMHBI B aKaJl. yacax
/1 ouHas popMa 00yueHUs OuYHO-3204Hast popma
oOyueHus
1. | IlocTOSIHHBII TOK. 1. DnexrpousmepurenbHble IPUOOPHI U U3- 8 4
DNEeKTPUUYECKHUE FJIEMEHTHI U LIETIH MEpEHHS.
HOCTOAHHOTO TOKA. OCHOBIEHG 3axoHbl 2. HccnenoBaHue LENHU MOCTOSHHOTO TOKA.
AJIEKTPOTEXHUKH JIJISI LIENIeH MTOCTOSTHHOTO
TOKa.
2. | Ilepemennsbrii CHHYCOUIAITBHBIN TOK. 1. OpnnodazHble meny MepeMeHHOro TOKa. 8 4
DJneKTpuyeckue onHo(a3HbIe Henu
CHHYCOHMIAIBLHOTO TOKA.
3. | CuHycounanbHbli  TOK.  DJEKTpUYECKHe 1. HccnenoBanue Tpex¢aszHbIX Lenei. 12 2
Tpex(a3Hble LEenu.
4. | AHanoroBble 3JEKTPOHHBIE 1. HccnenoBanue BBIIPSIMUTENEH. 4 2
yctpoiictBa. lludposas u umnynscHas
3JEKTPOHUKA.
HTroro 32 12




5.5. 3a1aHus 1J151 CAMOCTOATEIbHOI PadoThI CTYIEHTOB

Ne HaunmenoBanue paszena, 3aaHusi, BOMPOCHI, ISl CAMOCTOSTEILHOTO U3YUYEeHHUS (3aJaHus) O6beM AUCUUILTUHBI B
n/n TEMBbI JUCLIUILIMHBI akaJ. yacax
OuHas OYHO-
dbopma 3a04Has
o0ydeHus dhopma
00y4eHus
1. | IlocTosHHBII TOK. | OCHOBHBIE 3aKOHBI 1 METO/IbI PacyeTa IEKTPUUECKUX LIETNeH MOCTOSHHOIO TOKa. AHAIN3
DNEKTPUUECKUE DBJIEMEHTHI | IEKTPUUECKOrO COCTOSIHUS HE Pa3BETBICHHBIX U PA3BETBICHHBIX AIEKTPUUECKUX LIETIEH C
U LeNU IMOCTOSHHOTO TOKA. | HECKOJIBKUMU UCTOYHUKAMHU 3JIEKTPUUECKON YHEPTUU IIyTEM ITPUMEHEHUS 3aKOHOB 12
OcHOBHBIE 3akonsl | Kupxroda.
3JIEKTPOTEXHUKHU ISl LIeTIeH
MOCTOSIHHOT'O TOKa
2. | Ilepemennblit OcHoBHbIe NOHATHSA U onpeenenus. Mcrounuku cunyconansHoit D/1C. [Ipuemunku
CUHYCOMJIJIbHBIN TOK. ANeKTpUUIecKoi sHepruu. 3akoHbsl Oma u Kupxroda s mereli CHHyCOMIaTbHOTO TOKA.
Onextpuyeckue ofHo(pa3Hple | YpaBHEHUS MEKTPUUECKOr0 COCTOSHMS IS 1eTlell CHHYCOMIAIBHOro Toka. BekTopHbie 12 48
LEMU CUHYCOUJATBHOIO TOKA. | AMarpaMMbl Ha KOMIUIEKCHOM IJIOCKOCTU. Pe30HaHCHBIE SIBIEHUS B LIETIAX IEPEMEHHOTO
TOKa. MOIIHOCTB B LIEMSIX CHHYCOMAAIBHOIO TOKA. AKTHBHAsI, PEAKTUBHAsSI U TIOJIHAS
MOIIHOCTh. KO3(ppHIIMEHT MOLTHOCTH U €r0 TEXHUKO-IKOHOMHYECKOE 3HAYEHHE.
3. | CunycouabHBIN TOK. OOnacTu npuMeHeHus Tpexda3HbIX ycTpoiicTB, OCHOBHbBIE OHATHUS U
DNEKTpUUYECKUE onpenenenus. Tpexdasublili renepaTop. M300paxkeHne BBIXOJHBIX HaNpPsKEHUI
Tpex(azHble LEMu. reHepaTopa ¢ MOMOIIbIO BEKTOPHBIX IMarpaMM Ha KOMITJIEKCHOM MIIOCKOCTH. 12
MomtHocTs TpexdazHoil nenu. CrnocoObl MOBBIMIEHUS KO3()PULIEHTa MOIIHOCTH
Tpex(a3HbIX YCTAHOBOK.
4. | IlepexoaHble MPOIECCHl B | YCTAHOBUBIIMNCS PEKUM U MEPEXOAHBIE IPOIECCH B AJIEKTPUUECKUX LIEMX.
AIEKTPUUYECKUX LEMAX [lepexoaHble MpoLECCH B LEMAX C MOCIEeA0BATEIbHBIM COEJUHEHHEM AJIEMEHTOB 12
¢ R u L. Ilepexoanbie npo1ecchl B LENAX C NOCIEJ0BATEIbHBIM COETUHEHUEM 48
aseMeHTOB ¢ R u C.
5. | DiekTpoMarHeTusM u B3aumuas uaaykuus. Tpanchopmatopsl. HazHauenue u ycrpoiictBo. OCHOBHBIE 12
MarHuTHBIE LIEMH. napaMeTpbl U IPUHIUN AelcTBUusd. PacueT MarHuTHOM 1enu.
6. | Dnexrponuka. OGuiue HecunycounanbHble TOKM (CUTHAJbBI) U UX XapaKTEPUCTUKU CXEMBbI 3aMEIeHUs,
CBEJIEHUS. DIEMEHTHI nmapaMeTpbl U XapaKTePUCTUKU MOJYIIPOBOJIHUKOBBIX TPUOOPOB; 13
AJIEKTPOHHBIX CXEM. MOJYIPOBOJHUKOBBIE AUObI, OUNOJSPHBIE TPAH3UCTOPHI MOJIEBBIE TPAH3UCTOPHI




U TUPUCTOPHLI UHTET'PAJIbHBIC MUKPOCXEMBI

7. | Ananorossle BTopuuHbIE HCTOYHUKYU MUTAHUSA; YCUIIUTEIN, OCHOBHBIEC ITIapaMeTPhl U
3JICKTPOHHBIE [IOKa3aTeIN YCUIUTEIbHBIC KaCKalbl IEPEMEHHOIO U MOCTOSAHHOTO TOKA;
yCTpOMCTBA. YaCTOTHBIC U MEPEXOHbIE XapaKTEPUCTUKH; OOpAaTHBIE CBS3U B YCUIUTEIbHBIX
YCTPOMCTBAX; ONEPAlMOHHBIEC U PEIIAIOIINE YCUIUTEIN

13

8. | Uudposas nu umnynscHas | OCHOBHBIC TapaMeTPhl U MOKA3aTEeNN YCHIUTEIbHbIE KaCKaJ bl IEPEMEHHOTO U 48
3JIEKTPOHUKA. MIOCTOSIHHOI'O TOKA; YaCTOTHBIE U IIEPEXOJHbIE XapaKTEPUCTUKHU; 0OpaTHbIE
CBSI3M B YCUJIMTEIILHBIX YCTPOUWCTBAX; ONEPAllMOHHBIC U PELIAOIINE YCUIUTENH;
0a30BbI€ 3JIEMEHTHI, CBOMCTBA U CPABHUTEJIbHBIE XapAaKTEPUCTUKU COBPEMEHHBIX
MHTETPAIbHBIX CUCTEM 3JIEMEHTOB; HU(PPOBOI KJII0U; CTATUYECKUE TPUITEPHI,
CYETUYHUKHU MUMITYJIbCOB, PETUCTPHI AeIN(PPATOPbI, AKTUBHbBIE (PUIBTPBHI;
KOMIIapaTopbl; IpeoOpa3oBaTENN «KOJI-HANIPSKEHUE» METObI U CPEJICTBA:
ABTOMATHU3AIMHA CXEMOTEXHUUYECKOTO NPOEKTUPOBAHNUS JJIEKTPOHHBIX CXEM.

14

B pesynbraTe OCBOGHMS 3aJaHUN CaAMOCTOSITENIbHOM pabOThl CTYIEHT JOJDKEH YMETh pellaTh 3aladd 10 H3yYEeHHBIM TeMaM, MOATOTOBUTHCS K
BBINOJIHEHUIO JTaOOpaTOpHBIX paboT, a Takke K ’k3aMeHy. Ha ocHOBe M3y4yeHHOro MaTepualia CTyIEHT JOJDKEH BBIIOJIHUTH MUCbMEHHbIE 3aJJaHUs B
BHJIE MOAYJIEH, KaK IPOMEXYTOYHOTO KOHTPOJIS 3HAHUM.




6. PacueTHo-rpaduueckas pabora
Pacuemno-epagpuueckas paboma ne npedycmompena.

7. KypcoBas pa6ora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt
Kypcosoii npoexm ne npedycmompen.

9. KonTpoabHas padora
Konmponvnasa paboma ne npedycmompena.

10. OueHo4YHbIe cpeACTBA IJIs NPOBEACHUs TEKYIero KOHTPOJIS U MPo-
MEKYTOYHOM aTTeCTaluu

OueHuBaHue pe3ydbTaTOB OOy4YeHUs MO JUCIHUIUIMHE ¢ YpPOBHSA
c(hOpPMHUPOBAHHOCTH KOMIMETCHIMIN (YaCTH KOMIIETCHIIMM) OCYIIECTBIISICTCS B
paMKax TEKyLIEro KOHTPOJsS YCIEBAEMOCTH M NPOMEXKYTOYHOM aTTeCTalud B
cooTBeTCTBHH ¢ DOHIOM OIIEHOYHBIX CPEACTB.

Tunosoiu nepeyeHb BOMPOCOB K MOXYJISIM:
Mopyns 1

1. JInst u3MepeHus CONPOTHUBIICHHS LENM M MOUIHOCTH Harpy3Ku
KOCBEHHBIM METO/I0M BbIOpaHbl MPUOOPHI: aMIepMeTp A ¢ MpeAeIoM U3MEPEHus 5
A u wmaccom TouHoctu 4,0 u BombT™MeTp V c mpenenom usmepeHuss 50 B u
KJIACCOM TOYHOCTH 2.5. Bo BpemMs u3MepeHus, aMIepMeTp IMokazan 3 A,
BonpT™MeTp 40 B. KakoBel CcONpOTHBIEHWME LENM M MOLIHOCTh HAarpy3KH,
a0COJIOTHAasE W OTHOCHUTENbHAs MOTPEHIHOCTh HW3MEPEHMS] CONPOTHUBICHHS H
MOIIIHOCTH KOCBEHHBIM METO0M ?

2. BarTtmMeTp ¢ HOMUHAIBHBIM MPEIEIOM H3MEPEHUSA MO TOKY 5 A U
npeaenoM udmepenus no Hanpspkenuto 100 B umeer 250 nenmennii mkanel. Kakytro
MOIIHOCTh OH U3MEPSET, €CJIM CTpEIKa NoKa3biBaeT 80 IeIeHUH MIKaIbI?

3. Paccuuraiite = n00aBOYHOE  COTNPOTUBICHHUE K  BOJBTMETPY
MarHUTORJIEKTPUYECKON cucTeMbl aisi u3Mmepenus: Hampspbkenus U =250B, ecnu
BOJIBTMETpP paccunTaH Ha uzMepeHue 100B, a ero BHyTpeHHee CONMpPOTUBIICHUE
paBHo 1000 Om.

4. TludpoBoii 4-x paspsagueii  Mynbtumerp BP-11A mpu  usmepenun
MIOCTOSTHHOTO HampspkeHuss mokazan 1.505 B. KakoBa aOcomroTrHas wu
OTHOCHUTEJIbHAS IOTPEIIHOCTD U3MEPEHMSI ATOT'0 HAIIPSAKEHUS?



Monayns 2

1. KakoBO COOTHOIIIEHHE MEX/Y JCHUCTBYIOIINM, aMIUTUTYIHBIM U CPEIHUM
3HAYCHUSAMM HAIpsKEHUU? YKa3aTh HEMpaBWIbHBIN 0TBET. OTBET 000CHOBATH.

1. U<Up; 2. U, =v2U ; 3. U<U,,; 4. Ugp<U.

2. KakoBO COOTHOIIEHHWE MEXIy IOKa3aHUSIMH BOJIBTMETPOB B CXEME

71ab60paTOpHOI pabOTHI IPHU PE30HAHCE HANPSHKEHUN? YKa3aTh IPABUIbHBIA OTBET.
R R_ﬁ‘ L_ﬁ‘
I e

o) —

3. UeMy paBHO peaKTUBHOE CONMPOTHUBIICHHE KOHACHCATOpa eMKOCThIO 40
MK® Ha yactote 50 ['q?

1. U,>U;3
2. U2:U3
3. U2<U3

Jos

4. Kakas u3 ¢popmyin cogepxxkut ommoky? McnpaButh nannyio Gopmyiy.
1. P=U-l-cosp;2. P=r1%;3. P=,S°+Q? ;4. P=S-cose

Mopyns 3
1.Kakue BeHTHIIM OTKPBITHI B MOMEHTHI BpeMeHH {1
' a € ¢
/ -
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2.HampsbkeHue Ha Harpy3ke nocie Bbaimpamutenss paBHo 90 B. Ha kakoe
MUHUMAJILHOE JOMYCTUMOE 00paTHOE HAMPSHKEHUE JTOJDKEH OBITh BHIOpAH BEHTHUIIb
B cxeme TMC?

3.0npenenuts cxeMy BbIIpsAMIEHUS, eciau amnepmerp Al mnokaseiBaer 10 A,
amriepmetp A2 nokaseiBaet 11,1 A.

@ IR A~

~ Uf

MUTelb

4 merorcs nmuoasl HA 2 A U Ugsmax 300 B. Kakyro mMakcuManbHyr0 MOIIHOCTB
MO’KHO TOJIYYHUTh B Harpy3Ke Mo cxeMe ogHoda3Has HyseBas?
5.@a3Hoe HampspKeHHe Ha 3akuMmax TpexdasHoro tpanchopmaTopa paBHO

127 B. IloctrostHHas cocTaBisgionmias TOka Kaxmoro auoxa 12 A, cxema TMC.
OnpenenuTs COMPOTUBJIICHHUE HArpy3KM U TOCTOSIHHYKO — COCTaBJISIOILYIO



HaIpsHKEHUS Ha HArpy3Ke

=

14.
15.

16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.

31

32.

33

34.

35

36.
37.

TuoBo# nepevyeHb BONMPOCOB K IK3aMEHY:

DneKTpuyecKasi SJHeprus, €€ 0COOCHHOCTU U 00JIacTh NPUMEHEHHUS.

PoJb 2E€KTPOTEXHUKH U 3JIEKTPOHHUKHU B PA3BUTHUH KOMILIEKCHON aBTOMAaTH-
3allMM COBPEMEHHBIX ITPOU3BOICTBEHHBIX MPOLIECCOB U CUCTEM YIIPABIICHUS.
DNEeKTPOTEXHUYECKHE TEHEPUPYIOLIME U IPUEMHBIE YCTPOMCTBA.
DneKkTpudecKre Uenu NOCTOSHHOIO TOKA.

3akoHbI oMa U Kupxroda.

PexxuMbl pabOThI AIEKTPUUECKON LIETIH.

DHepreTuuecK1ue COOTHOLIECHHUS B LIETSIX MOCTOSIHHOTO TOKA.
[locnenoBaTenpHOE COEAMHEHNE DIIEMEHTOB LIETIH.

[TapannenbHOE COETMHEHUE DIIEMEHTOB LIETIH.
. CMeniaHHoe COeIMHEHUE 3JIEMEHTOB LEIIN.
. OCHOBHBIE IOHATHS U ONPEAEIICHHS] IEPEMEHHOIO TOKA.
. [lonryyeHune CUHYCOUTAIBHOM 3.1.C.., HICTOYHUKH 3.11.C.
. JIeHCTByIOIIME U CPEJHME 3HAYEHUS CUHYCOMIAIBHBIX 3.1.C., HAIPSIKEHUS
Y TOKa.

3aKkoHbI KUpXroga A AIEKTPUUECKON ENU CUHYCOUIaIbHOIO TOKA.
N300paxxeHne CUHYCOUJATIbHBIX 3.1.C., HANPSHKEHUH U TOKOB B MPSIMO-
YTOJbHBIX KOOPJIMHATAX.

BekTopHoe n300pakeHne CUHYCOUIANBHBIX 3.1.C., HAPSHKEHUI U TOKOB.
I'eomeTpuueckoe ca0KeHNE BPAIAIOIINXCS BEKTOPOB.
DNeKTpUYecKasl UMb ¢ aKTUBHBIM COITPOTHUBIICHUEM.

ANEKTpUYECKasi LENb C WHIYKTUBHOCTBIO.
DnekTpudeckas Lelb ¢ EMKOCTBIO.
DnexTpuyecKas LeMnb MpHU MOCIeA0BATEIbHOM COSAMHEHUHN 3JIEMEHTOB T, | 1
C.
XapaKkTepUCTUKH YCTAaHOBUBILIEIOCS peXUMa LENu.
ITocTpoeHne BEKTOPHOU JUArpaMMBbl HAMPSHKEHUM U TOKA.
TpeyroJIbHUK HaNpPSKEHUN U CONPOTUBIICHUM.
OnexTpuyecKas Uenb Npy NapajuieIbHOM COeIMHEHUH 3JIEMEHTOB T, | 1 .
ITocTpoeHne BEKTOPHOU AUarpaMMBbl HAIIPSKEHUNM U TOKA.
TpeyrojbHUK TOKa U MPOBOJAUMOCTEH.
MomHOCTh B 01HO(]A3HBIX LEMAX CUHYCOUJATBHOTO TOKA.

[ToBbIienre k03P PpumeHTa MOIMIHOCTH.
OO6nactu mpuMeHeHus1 Tpex(Pa3HbIX YCTPOUCTB, CTPYKTypa TpexdazHou 1e-
nu.
. TpexdaszHneblit TeHepaTop, mosrydeHue TpexdasHoi CUCTEMBI 3.11.C.
COEIMHEHNE 0OMOTOK reHepaTopa u (a3 MpueMHUKA 3BE3/101.
. Coequnenne 0OMOTOK reHeparopa u ¢a3 npueMHUKa TPEYTOIbHUKOM.
JUHEHHbIE U (pa3Hble TOKU U HAMPSKEHUS.
. HanpsxeHne Mexay HenTpalibHbIMA TOUKAMU T'€HEPATOPA U MPUEMHUKA.
Tpex¢aszHas Lenb ¢ HECUMMETPUYHBIM IPUEMHUKOM.
MOIIHOCTH TPEX(Ha3HON CUCTEMBI.



38

39.

40.
41.

42.

43.
44,
45.
46.
47.
48.
49.
50.
51.

52.
53.
54.
55.
56.
57.
58.
59.
60.

61.

. OCHOBHBIE IOHATHS Y NPUHLIMIIBI aHAIN3a IEPEXOAHBIX MPOLECCOB.
NEPEXOAHBIE IPOLIECCHl NPU INOAKIIYEHUM K HCTOYHHMKY IOCTOSHHOTO
HANPsDKEHUS LENH C MOCIEA0BATEIbHBIM COEIUHEHUEM 3JIEMEHTOB T, 1.
[IepexoaHple MPOLECCHI ITPH 3apSAAKE U Pa3psAKe KOHIAEHCATOpa.
NIEPEXOAHBIC ITPOLIECCH] NIPH MOAKIIOYEHUN K UCTOYHUKY  CHHYCOMAAJIb-
HOT'O HAINPSKEHUS LENU C MTOCJIEI0BATEIbHBIM COEAUHEHUEM JIEMEHTOB C T
ul

[lepexoaHbie MPOUECCHI MPU MOAKIIOYEHUH K HCTOYHUKY CHHYCOUAAIBHOIO
HaIpPsHKEHUS LENU C MOCIeA0BaTEIbHBIM COETMHEHUEM 3JIEMEHTOB T U C.
DNEeKTPOMEXAHUYECKUE N3MEPUTENBHBIE TPUOOPBHI.

OO1ue cBeeHus 00 ANEKTPOM3MEPHUTENBHBIX MPUOOpax.

O0s1acTé MPUMEHEHUS AIEKTPOMEXAHUYECKUX TPUOOPOB.

CriocoObl BKIIFOUEHHS IPUOOPOB B LIETIb.

OcobeHHocTH U3MepeHHs IU(PPOBBIMU HIEKTPOHHBIMU IPUOOpaMHu.
[TorpemHocT U3MEpEHUI U U3MEPUTENBHBIX TPUOOPOB.

[IpencraBnenue pe3ynbTaTa U3MEPEHUN IPH OJHOKPATHBIX U3MEPEHUSIX.
KocBeHHBIE U3BMEPEHHUSI U UX TOTPEIIHOCTH

B KAKMX €IMHHIAX U3MEPSAETCS MArHATHOE CONPOTHBJICHUE U MArHUTHOE
HaIIpSDKEHUE B CXEMaxX 3aMEICHNs] MAarHUTHBIX LIeTei?

JlaTp onpeneneHe «MarHuTHas LEIby.

Ha3BaTph TUIIBI MArHUTHBIX LIETIEH.

3aKoH amnepa Jj1sl MarHUTHBIX Lenei.

3akoH ¢apanest 1711 MarHUTHBIX 1enei.

3aKOH MOJTHOTO TOKA J1JI MArHUTHBIX LENen.

3aKOH oma ISl OAHOPOJIHON MAarHUTHOM LETIH.

[lepBbIil 3ak0H KHpXTroda 1151 MArHUTHBIX LIETeH.

Bropoii 3akoH kupxroda a5 HeOAHOPOAHON MAarHUTHOM IIETH.

3anuimuTe 3aKOH OMa JUIsl y4acTKa MarHUTHOM LIETH M 3aKOHbI KUpXroga
JUISl pa3BETBIEHHON MArHUTHOM LIENU MOCTOSSHHOIO MarHUTHOT'O MOTOKA.
[IpuBeauTe MpuUMeEpsl YCTPOMCTB C MOCTOSHHBIMU M IIEPEMEHHBIMU MAarHUT-
HBIMHM [IOTOKAaMH.

TunoBbie TeCTOBBIE 3aJaHUSA:
Kakyto sHepruo notpelsieT U3 CeTH AJIeKTpUYecKas jJamIia 3a 2 Jaca, eciiv

ee conporusieHue 440 Om, a HanpspkeHue cetu 220 B?

OnpenenuTs CONPOTUBIICHUE JIAMITbl HAKAJIMBAHMS, €CJIM HA HEl HamucaHo
100 Bt u 220 B.

B nenu u3zBectHsl conporusieHus: R1= 10 Om, R2= 20 Owm, HanpsixxeHue
U=100 B u momnocts P=200 BT Bceit nenu. MontHocts P2 BTOporo pesu-



o

cTopa OyZIeT paBHa. ..

Ri R>
| 1 |
| l L | L
] T

B nenu cuHycOnaanbHOTO TOKAa aMIIEPMETP 3JIEKTPOMArHUTHOM CUCTEMBI

nokasain 0,5 A, Torjia aMIuIMTyjia 3Toro Toka Im paBHa...

NunykTuBHOE conmpoTHBieHNE X IIPH yrioBo# yacTtote w=314 pajn/c u Be-
muunae L=0,318 I'n, cocTtaBur...?

CuMMeTpuyHas Harpy3ka coeJJMHeHa TpeyrojibHUKoM. [Ipu usmepenuu
¢dazHoro Toka ammnepmeTp nokaszan 10 A. Uemy Oynet paBeH TOK B JTUHEH-
HOM NpOBOJIE?

IIpumepsI BOIPOCOB ISl OIpoOca:

JlaiiTe ornpeiesieHus: CIEAYIOMNM MOHATHIM: DJIEKTPOTEXHHUKA, AIEKTPUYE-
CKasl LIeTlb, SJIEKTPUUECKUI TOK, JIEKTPUUYECKAs CXEMA.

[TaccuBHBIE 371IEMEHTBI CXEMBI 3aMEIICHUS: CONPOTUBIECHUE. AKTUBHbIE
AJIIEMEHTBI CXEMBI 3amenieHus: ucTouHuk JJ1C.

ITocnenoBarenpHOE COEAMHEHNS YYACTKOB IIENU U OCHOBHBIE COOTHOILIECHHUS
IPU TAKOM COETMHECHUHU.

PexxumMbl paboThI STEKTPUUECKUX 1IETIeH: HOMUHAIBHBIA U PEXUM XOJIOCTO-
ro XoJa.

Haiite onpenenenue | u |l 3akona Kupxroda.

Kaxoit crnaxuBaromuii Gunbtp 3gdekTuBHee (MHIYKTUBHBIA, EMKOCTHOMN
WA PE3UCTUBHBIN) TIPU OOJBIINX TOKAX HATPY3KHU?

N3meputenbHas cucTeMa Kakoro TuIa NpuMeHsieTcsl B 0IHO(a3HbIX
CYETYMKAX DIEKTPUUECKON IHEPTUH?

IIpuMepsI TeM rpynnoBbIX AMCKYCCHIM:
He npedycmompenul

TumnosBble 321aHUSA J1JI NPAKTHYECKHUX 3aHATUI
1. BarT™MeTp ¢ HOMUHAIBHBIM MPEIEIOM U3MEPEHUS IO TOKY 5 A U mpeje-

oM u3Mmepenus 1o HanpsbkeHuto 100 B umeet 250 genenuit mkansl. Ka-
KYI0 MOIIHOCTh OH HU3MEPSIET, €CJIM CTpeiKa Moka3biBaeT 80 JeneHuit
IIKaJIbI?

2. Pemuts 3amauy:

Hano: E=U=200 B

Haiitu: g (A), Us (B), P (Bt). IIpoBecTr aHanu3 u3MEHEHHs JaHHBIX BEIH-

YUH TPH BBIKIIIOUeHNH R7



10m R4=30m

Ri=

R==7.20mMm

3. I[J'ISI HU3MCPCHUA COIIPOTHUBJICHUA LCIIM KOCBCHHBIM MCTOIOM BLI6paHI>I

npuOopkl: amrepMmeTp A ¢ npenenoM uaMepenust 10 A u kiraccom TOYHO-
ctu 0.5 u BompT™eTp V ¢ npenenom uzmepenust 100 B u kitaccom TouHO-
ctu 2.5. Bo Bpems u3MepeHus, aMmrepMeTp nokasan 7,5 A, Boastmetp 90
B. KakoBbl conpoTuBiieHHE LEA U aOCOMIOTHAS U OTHOCUTENbHAs ITO-
IPELIHOCTh U3MEPEHUS CONIPOTUBIIEHNS KOCBEHHBIM METOJOM ?
Hudposoit 4-x pazpsinubiii mynbTuMeTp BP-11A npu usmepenuu mocro-
SHHOTO HampsbkeHus mokaszan 1.505 B. KakoBa aOcontoTHasi 1 OTHOCH-
TEJIbHAsI HOTPEITHOCTh U3BMEPEHUS ATOTO HATIPSHKEHUS ?

[To 3amanHbBIM TapaMeTpaM Harpy3ku, Tabi. 1, paccuuraTh HEAOCTAIOIINE
napaMeTpbl Harpy3ku. BeiOpaTh cxeMy BBIIPSMIICHUS U HAaYEPTUTH €€ C
NnUTaHueM oT TpaHchopmaTopa. CriaaxuBaromuil GUIbTP HE TPUMEHSTh.
PaccunTtath mapametpsl BbIIpsAMUTENS U BeHTUded (auonos). Ilo cropa-
BOYHUKY BBIOpaTh TUN BeHTWIEH (InoaoB). [IpunsaTeie o603HaueHus: Py
— MOITHOCTh MOCTOSIHHOTO Toka Harpy3ku; Uo — HampsikeHue MOCTOSH-
HOTO TOKa Ha Harpyske; lo — MOCTOSHHBIN TOK Harpy3ku; Ryap — compo-
TUBJIEHUE Harpy3ku; |, — pacuetHslil TOK BeHTHIS; Uospvaxe — AOMYCTHU-
Moe oOpaTHoe HampsikeHue Ha BeHTwie (auone); Uz — dha3znoe Hanpsixe-
HUE BTOPUYHOM OOMOTKM muTarouiero tpanchopmaropa; U; — ¢aszHoe
HaIpsDKeHWE MEPBUYHOM OOMOTKHM TUTaroliero tpancdopmaropa; lp —
(da3Hblii TOK BTOpUYHON 0OMOTKHM TpaHchopmaropa; |1 — dasubiil Tok
NEepBUYHON 00MOTKU TpaHchopmaropa; Py, — cpenHss (TUmoBasi) MOII-
HOCTb MUTAIOLIETO TpaHchopMaTopa.

Tabmuma 1
[TapameTtpsl Harpy3ku
BApHATT Po, kBT Uy, B lo, A Ruarp, OM
1 0,1 9
2 3,0 150
3 0,4 3,24
4 100 70
3) 220 48,35
6 45,45 9,68




7 1,5 64

8 3,0 68,2

9 0,05 4,5
10 110 90,9

11. YyeOHO-MeTOANUECKOE 00ecnIeueHne TUCIUILINHBI

11.1. Pekomenayemas qureparypa
1. borganos, B. B. Dnekrporexnuka : yuebHoe nocooue / B. B. borganos, O. b.

Haseinenko, H. I1. CaBun, A. B. Cancanes. - HoBocubupck : HI'TY, 2019. -
148 c. - ISBN 978-5-7782-3954-8. - Tekct : anexrponnsiii // IBC "KOHCYJIB-

TaHT

cTyaeHTa" : [caitT]. - URL

https://www.studentlibrary.ru/book/ISBN9785778239548.html (narta 06pame-

HUSL:
2.

15.09.2023). - Pesxum pocTymna : 1Mo MoANKCKe.

Epmyparckuii, I1. B. Dnexkrporexnuka u snektponuka / I1. B. Epmypart-
ckun, I'. II. JIprukuna, FO. b. Munkus. - Mocksa : JIMK Ilpecc, 2013. -
416 c. - ISBN 978-5-94074-894-6. - Tekcr : anexkrponnsiii // 9bC "Kon-
CyJIbTAHT cryaeHra' : [caitT]. - URL
https://www.studentlibrary.ru/book/ISBN9785940748946.html (nara 06-
pamenus: 15.09.2023). - PexuM gocTtyna : o MOJIMHUCKE.

Krnerua, B. @. Dnekrporexnuka. JlabopatopHblii MpakTUKyM : yueO.
nocobue / B. ®@. Knenua- 3-e uzn. , crep. - Munck : PUIIO, 2019. - 179
c. - ISBN 978-985-503-867-3. - TekcT : anekrponusiit // 9bC "KOHCYJ'IB—
TaHT cryaeHra" : [calT]. - URL
https://www.studentlibrary.ru/book/ISBN9789855038673.html (mara 06—
pamenus: 15.09.2023). - PexuMm gocTtyna : o MOJMHUCKE.

Mapuenko, A. JI. DnexktporexHuka : yueOHoe nocooue / A. JI. MapueH-
k0. — Mocksa : UH®PA-M, 2022. — 236 c. — (Bsiciiee obpa3oBaHue:
bakanaspuar). - ISBN 978-5-16-017056-5. - Tekct : 3MEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1587594 (nata oOparieHus:
15.09.2023). — Pexxum gocTymna: mo moAIucKe.

DnekTpoTexHuka. B npumepax u 3amavax : yueOHoe nocodue / E. U. An-
rasuH, B. B. bormanoB, A. B. CarncaneB [u np.] ; mox obmr. pen. E. U.
Anrazuna. - HoBocubupck : Uzn-sBo HI'TY, 2020. - 128 c. - ISBN 978-5-
7782-4287-6. - Tekct : AIEKTPOHHBII. - URL:
https://znanium.com/catalog/product/1869119 (mara oOpaleHus:
15.09.2023). — Pexxum [0CTyIIA: IO MOAIMHKCKE.

lanenepun, M. B. DnekrtpoTexHuka W 3JIeKTpoHHKA : yuyeOHUK / M.B.
lanpnepun. — 2-e u3a. — Mocksa : ®OPYM : UHOPA-M, 2023. —



480 c. — (Bwicmee obpazosanue). - ISBN 978-5-00091-779-4. - Tekcr :
anektpoHubii. - URL: https://znanium.com/catalog/product/2030904
(mara obparmenus: 15.09.2023). — PexxuM qocTyna: 1o moJImucke.

7. Mapkenos, C. H. DnexkTpoTexHuka U 3JeKTPOHUKA : ydeOHoe mocodue /
C. H. Mapkenos, b. S. CazanoB. — Mocksa : UH®PA-M, 2020. — 267
c. — (Bwicmee o6pazoBanue: bakanaBpuar). - ISBN 978-5-16-014451-1.
- Tekcr: JNEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/982772 (marta oOpareHus:
18.09.2023). — Pesxxum gocTymna: mo moAIHCKe.

11.2. Ilepuoguveckue u3IaHus
He ncnonp3syrores

11.3. HopMaTHBHO-NIPaBOBbIE AKTHI M HHbIE NIPABOBbIE JOKYMEHTBI
He UCNOIb3YIOMCS

11.4 IlepeyeHb 3JIEKTPOHHO-00pa30BaTeJIbHBIX PECYPCOB
1. Y4eOHO-MeTOIMYEeCKHE MaTepUaJIbl MO0 TUCIUIUIUHE « DIEKTPOTEXHUKA U

AJIEKTPOHHUKAY (JIEKTPOHHBIN 00pa3zoBaTenbHbIN pecype pasmenieH B MOC OTU
(punman) CI'TY umenu I'arapuna FO.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=120)

2. Caiit OTU (pumman) CI'TY umenn ["arapuna FO.A. http://techn.sstu.ru/

11.5 Dn1eKTPOHHO-0UOINOTEYHbIEe CHCTEMBbI
1. «OBC IPRbooksy,

2. OBC «Jlanb»

3. «OBC elibrary»

4. ObC «KOHCVYIJIbTAHT CTYAEHTA»

11.6. Pecypchl HHPOPMANMOHHO-TEIEKOMMYHUKAIMOHHON  ceTH
«AHTepHeT»

11.7. IleuaTHbIE U JIeKTPOHHBIE 00pa3oBaTe/ibHbIE pecypchl B hopmax,
aJalTHPOBAHHBIX /I CTYJAEHTOB ¢ OIPAHMYEHHBIMM BO3MOKHOCTAMU
3/10POBbS (IJIsl TPYII U MOTOKOB C TAKUMM CTYJI€HTAMH)

1. ApantupoBanHas Bepcus HOb, nnd ucnonb3oBaHus HWHBAIWIAMU U
JIMIIAMU C OTPAHUYECHHBIMUA BO3MOKHOCTSAMHU 310POBbS

Obyuarowuecs uz uucia uneanudos u auy ¢ OB3 obecneuenvl neuamuvivu u
(unu)  INEKMPOHHLIMU — 00pPA308aAMENbHLIMU — pecypcamu 8  ¢hopmax,
a0anmupoBanHbIX K 02PAHUYEHUIM UX 300PO8bS.


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=120
http://techn.sstu.ru/

12. NHpoOpMALHMOHHO-CIIPABOYHBbIE CHCTeMbl M NpPodecCHOHAIbHbIC
0a3bl JaHHLIX

OOGyuaronuMcst obecrieueH A0CTyM (yIalleHHBIM JOCTYI), B TOM 4YHCIIE B
cllydae MMPUMEHECHHSI SJICKTPOHHOTO O0yUYeHUSsI, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJOTHA, K COBPEMEHHBIM TPOQECCHOHATBHBIM 0a3aM JaHHBIX U
WH(GOPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

12.1 Ilepeyenb nHGOPMAIUOHHO-CIIPABOYHBIX CHCTEM
1. CnpaBounas npaBoBas cucteMa «KoHncynapTanT [Lmrocy.
2. bubmuoreka MI'Y um M.B.JlomoHocoBa. Xumuueckuii ¢akynbrer MI'Y
www.chem.msu.su
3. Poccuiickas nannonanbHas oundnuoreka (PHB) www. nlr.ru

12.2 Ilepeyenb npogeccuoHaIbLHBIX 023 JAHHBIX

12.3 IIporpammHoe o0ecnieyeHue

OOGpazoBaTenbHBIM MpolIeCC MO IUCHUIUIMHE oOecredeH HeOoOXOIUMbIM
KOMILJIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO paclpoCTPaHSEMOIr0 IMPOrpaMMHOIO
oOecriedyeHHus, B TOM YHCJIE OTCYSCTBEHHOTO IPOU3BOACTBA  (IOJICHKUT
OOHOBJICHUIO MTPU HEOOXOTUMOCTH).

1) JluneH3noHHOE POrpaMMHOE 00ECIIeYeHUE

Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint),

Kaxnprii  oOyuarommiics B  TEUYEHHE BCEro mepuoja OOydeHUs
o0ecrieunBaeTcs MHAWBUIYATbHBIM HEOTPAHMYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-
OMOMMOTEYHON CHUCTEME | DIIEKTPOHHOM WH(OOPMAIIMOHHO-00pa30BaTEeIbHON

cperne.

13. MaTepuajibHO-TeXHHYECKOe o0ecreueHmne

Vuebnas ayoumopus 01151 nposedeHust 3aHAMUU 1eKYUOHHO20 MUnda

YKoMIUUIEKTOBaHa  CHEUUATIU3UPOBAHHOM MeEOENbI0 U TEXHUYECKUMU
cpeactBamu o0yueHusi: 20 pabouumx MecT oOydaronuxcsi; padbouee MecTo
MpENoAaBaTelsl; KIACCHAasA JOCKa; IMPOCKIIMOHHBIM 3JKpPaH; MYJIbTUMEIUWHBIN
MIPOEKTOP; HOYTOYK MOAKIIOYEHHBIN K MIHTEepHET U J0ocTynoM B HH(OPMAITMOHHO-
obopazoBarensuyio cpeny OTU (dbumuman) CI'TY wumennm Tarapuna [O.A.;
JIEMOHCTpAIIMOHHOE 000PYAOBaHNE U Y4EOHO-HAT IS AHbI

Vuebnasa ayoumopus onsa npogedenus 3auamuil NPAKMU4ecKkozo mund,
meKywe2o KOHMPONSA U NPOMENCYMOYHOU ammecmayuu, 2pynnosvix u
UHOUBUOY ATILHBIX KOHCYTbMAYULL

YKOMIUIEKTOBaHAa  CIICIIHAIM3MPOBAHHON MEOCIBI0 M TEXHUYCCKUMH
cpeactBamu o0yueHusi: 20 pabouumx MecT oOydaronuxcsi; padbouee MecTo
NpernojiaBaresisi; KilaccHas JOCKa; MPOEKIMOHHBIM 3KpaH; MYJIbTUMEIUUHbBIN
MPOEKTOP; KOMIIbIOTEP, MOJKIIOUEHHbIH K VIHTepHeT; JeMOHCTPAllMOHHOE
o0opy1oBaHUE U y4eOHO-HATJISHBIE TTOCOOUS.



Vuebnas ayoumopus ons npogedenus 3aHAMUI 1ab60pamopHo20 mund.

YKOMIUIEKTOBaHA  CHENMATM3UPOBAHHON MeEOeNbl0 M TEXHUYECKUMHU
CpeACcTBaMH  OOyYeHHs,  OCHaIleHa:  NpHOOphI,  HAO0OpPH  DJIEMEHTOB
(compoTUBJICHHS,  KOHJEHCATOPHI,  KaTyIIKH  WHAYKTUBHOCTH,  JHOJPBI,
TPAH3UCTOPHI),  OCHMILIOTPadbl, AIEKTPUIECKHE TEHEPATOPHI, JTa00PaATOPHBIN
CTCH]l MCCIICZIOBAaHME IIETICH IMOCTOSHHOTO TOKAa, MCCICIOBAaHUE BBITPSIMUTEICH,
71a00paToOpHBI cTeH ] ogHO(Ma3HbBIE e , TpeX(a3HbIE MU, BHIMPSIMUTEIH.

Pabouyro mporpamMmy cocTaBuI ///jy/’t/z /A.C. MocToBoii/




14. JlonoiHeHnsi U I3MEHEHUA B padoyeil mporpamme

Pabouas mporpamMma nepecMoTpeHa Ha 3ace1aHuu Kadeapsbl
« » 20 roja, mpoTokos Ne

3aB. xadenpoii / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenannu Y MKC/YMKH
« » 20 _ ropma, mpoTokoa Ne
[Mpencenarens YMKH / /




