OHIeIbCCKUM TEXHOMOTHUECKUH MHCTUTYT ((riinan)
(benepanbHOro rocy1apcTBEHHOT0 OI0/PKETHOTO 00pa30BaTEIbHOIO
YUPEKACHUS BBICIIETO 00pa30BaHUs
«CapaToBCKU rOCy1apCTBEHHBIN TEXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»

Ka(benpa «EcTeCcTBEHHBIC 1 MATEMATUYCCKUE HAYKH

PABOYAS ITPOI'PAMMA

10 JUCIIUILINHE
b.1.1.16 «DIeKTpOTEXHUKA U DJICKTPOHUKA)

HaIlpaBJICHHS TTOJATOTOBKH
18.03.01 «XumMmuueckass TEXHOJIOTHS

HpO(i)I/IJ'IL 4 «TexHoNnOrus XUMUYCCKUX U HC(l)TCFaSOBBIX IIPOU3BOJACTB»

dopmbl 00yUEHUS: OUHAS; 3a0UHAS
O0BEM TUCLUIIIINHEL:
B 3aUETHBIX eqUHHUIAX: 4 3.€.
B aKkajeMHuuecKkux yacax: 144 ak.u.

DHarensc 2026



PabGouass mnporpamma TO0 JUCHMIUIMHE «DJEKTPOTEXHUKA U DIECKTPOHUKA»
HaIPaBJICHUSI MOJTOTOBKH 18.03.01 «Xumuueckasi TEXHOJIOTHS», TPODUIb
«TexHomoruss XMMHYECKUX © HE(PTETa30BBIX IPOU3BOACTB» COCTaBlicHA B
COOTBETCTBUU ¢ TpeOoBaHusIMU DenepaibHOr0 TOCYAapPCTBEHHOTO 00pa30BaTEIHLHOTO
craHjmaprta Bbiciiero  ooOpaszoBanuss  18.03.01 «Xumuueckas  TEXHOJIOTHS,

YTBEPKJICHHbIM MNpukazoM MuHoOpHayku Poccun MunoOpHayku Poccuu ot
07.08.2020 Ne 922.

PaGouas nporpamma:

00CysKIeHAa ¥ PEKOMEH/I0BAHA K YTBEPKIACHUIO pelIeHUEM KadeIphl

«EcrecTBeHHBIE 1 MaTeMaTHYECKUE HAYKu» OT «14» mas 2026 r., mpotokois Nel9

3asenyrommii kadeapoi & 77&// ~ /Kumna E.B./

ITOJIITUCH D.N.0.
ono0pena Ha 3aceqanun YMKH ot «15» mas 2026 r., mpotokoi Ne 4,

[pencenatens YMKH  _uSbwcwe /JleBkuna H.JL/



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
JTIOMAITHUX 33JIaHHH, TOJITOTOBKY K KOHTPOJIbHBIM MEPOIIPUATHIM U SK3aMEHY.

2. Mecro aucuuniaunnsl B crpykrype OIIOII BO

HucruminHa «DNeKTPOTEXHUKA M AJIEKTPOHUKA» OTHOCUTCS K 00s13aTelb-
HoM yactu broka 1 «Jlucuumiauael (MOLYITN)».

3. TpeOoBaHusA K pe3yJibTaTaM O0CBOEHMS JUCUUIINHBI

N3yuenne UCHUIUIMHBI HAmpaBlieHO Ha (OPMHPOBAHUE CIEAYIOIICH
KOMITCTCHITUH

YK-2 - CnocoGeH onpeaessaTh KpyT 3ajad B paMKax MOCTABJICHHOM LIEJIU U
BBEIOMPATh ONTHUMAJbHBIC CIOCOOBI WX pEIICHUS, HMCXOAS W3 JICHCTBYIOIINX
MIPaBOBBIX HOPM, UMCIOIIIUXCS PECYPCOB M OTPAHHYCHHU;



[lepeuenp mIaHUpPyeMBIX pe3yabTaTOB OOyYeHHs MO JIUCHUIUIUHE,
COOTHCCCHHBIX C IINIAaHUPYCMBIMH pPE3yJIbTaTaMHU OCBOCHUA O6paBOBaTeHBHOﬁ
IPOTrpaMMBbl

Kon n Kox n HanMeHOBaHWE HHIMKATOPA HaumeHoBaHme nokazarens

HAaUMEHOBaHUE JIOCTHIKEHUS KOMITETCHITUU OILICHUBAHHUS
KOMITCTCHIINH (cocTaBIsAOIIEH KOMIEHTEHITUHN ) (pe3ynpTaTa 00y4eHus 1o
(pe3ynbTar JUCIUTLITNHE)
OCBOCHWUSI)
YK-2 WJI-3 yk-2 3HaET OCHOBHbIE 3HaTb: OCHOBHBIE 3aKOHBI
Criocoben AJIEKTPOTEXHUKHU; OCHOBHBIC TUITBI

ONpPENIEIATh KPyT
3a/1a4 B paMKax
IMOCTaBJICHHOM 1IN
1 BBIOMPATH
OIITUMAJIbHEIC
CII0COOBI HX
pelieHus1, UCXOIs U3
JEUCTBYIOLLUX
MPaBOBBIX HOPM,
AMEIOIINXCS
pecypcoB u
OTpaHUYECHU

3aKOHBI 3JIEKTPOTEXHUKH, TUIIBI U
MPUHLIUI PAa0OT IEKTPUUECKUX
MAIIMH U JIEKTPOHHBIX YCTPOUCTB
U BBIOMpAeT ONTUMAaJIbHbIC
CIIOCOOBI peLICHUS
npoecCHOHANBHBIX 3a/1a4 C
Y4€TOM UMEIOILUXCS PECYPCOB U
OTpaHUYCHUM.

AEKTPUICCKUX MAIIVH U
TpanchopMaToOpoB U 00JACTH UX
MIPUMCHCHHUS, OCHOBHBIC 3aKOHBI
AIIEKTPOTEXHUKH TSI
MEKTPUICCKUX U MATHUTHBIX
LETei; METOIbI H3MEPEHHS
MEKTPUICCKUX U MATHUTHBIX
BEJIMYMH, IPUHITUIT PAOOTHI
OCHOBHBIX JICKTPUICCKUX MAIIHH
U aImnaparoB UX padoyue u
ITyCKOBBIE XapPaKTEPUCTUKH.
YMeTh: GopMynupoBaTh 3aa4u
VIIYYIIIEHUS] Ka9eCTBA AJIEMEHTOB
ANEKTPOTEXHUKHU, Pa3padaThIBaTh
MIPUHIIMITAATHHBIC JIEKTPUICCKHE
CXEMBI U IPOSKTUPOBAThH TUIIOBHIE
AIEKTPUICCKUE U IIICKTPOHHBIC
YCTPOUCTBA.

Bananers: HaBbIKaMU paOOTHI C
AIIEKTPOTEXHUYECKOU anmapaTypoi
1 DJIEKTPOHHBIMH YCTPONCTBAMU;
METOJIaMU U3MEPEHUS
IEKTPUICCKUX U MATHUTHBIX
BEJIMYUH




4. O0beM IUCHUILTHHBI M BUABI y4e0HOH padoThI

ouHan hopma odyuenusn

aKaJ.4acoB
Bup yueOHol gesiTenbHOCTH [0 cevecTpan
Bcero 6 ceM.
1. AyauTopHble 3aHSATHUS, 4aCOB BCETO, B TOM 64 64
YHCIIe:
* 3aHSTH JIEKIIMOHHOT'O THUIIA, 32 32
* 3aHSTHUSI CEMHUHAPCKOTO TUTIIA: - -
MPAKTUYECKUE 3aHATHS 16 16
71a00paTOPHBIE 3aHITHUS 16 16
B TOM YHCJIE 3aHATHS B OpME MPAKTUIECKON
MIOJITOTOBKH B B
2. CamocrosiTenpbHast paboTa CTyIEHTOB, BCETO 80 80
— KypcoBasi paboTa (IIpOEeKT) - —
3.IIpoMexxyTodHast aTTeCTAIH: 9K3aMeH
OK3AMEH, 3a4em C OYEHKOLL, 3a4em
O0BbEM TUCHHMIINHBI B 3a4ETHBIX €IUHUIIAX 4 4
O0BbeEM DUCLMIUIMHBI B aKajl. yacax 144 144

3a0unan popma odyuenus

Bup yueOHolt gestenpHOCTH

3aounas hopma oOyueHuUs
(akaz. yacom)

10 CEMECTpam
Bcero 6 cewm.
1. AyauTopHbie 3aHSATHSI, YaCOB BCETO, B TOM 14 14
YUCIIe:
* 3aHTHS JIEKIIMOHHOI'O THUIIA, 6 6
* 3aHSATHS CEMHHAPCKOTO THIIA: - -
MPAKTUYECKUE 3aHITUSA 4 4
1ab0paTOPHBIE 3aHATUS 4 4
B TOM YHCJIE 3aHATHS B (POpPME MPAKTUUECKON
MOJITOTOBKU - -
2. CamocTtosTenbHas padoTa CTyICHTOB, BCETO 130 130
— KypcoBasi paboTa (IIpOeKT) - —
— KOHTpOJIbHAs paboTa + +
3.IIpomexyTouHas aTTecTarus: 9K3aMEH
9K3AMEH, 3a4em C OYEeHKOll, 3auem




O0BEM TUCHHUIUINHBI B 3a4ETHBIX €IUHUIAX 4 4

O0BeM OUCLMILIMHEI B akaj. yacax 144 144

5. Copep:kanne JUCHUIUIMHBI, CTPYKTYPHPOBAaHHOE MO0 TeMaM C
yKa3aHueM KOJIMYeCTBA AaKaJAeMUYeCKUX YACOB U BUA0B YUeOHBIX 3aHATHI

5.1. Conep:xkaHnue IMCUUILIIMHBI

Tema 1. IToCcTOSIHHBIN TOK.

DJIEKTPUYECKUE BJEMEHTHl U LEMU MOCTOSIHHOTO Toka. OCHOBHBIE 3aKOHBI
AIEKTPOTEXHUKH JJIs LIETICH TOCTOSHHOTO TOKA.
OcCHOBHBIE 3aKOHBI M METOJIBI pacyeTa JJICKTPUYECKUX IIETEeH IOCTOSHHOIO TOKA.
AHanmM3  DJIEKTPUYECKOTO COCTOSIHMSI HE PA3BETBICHHBIX M PAa3BETBICHHBIX
AJIEKTPUUECKUX IIENEH C HECKOJbKUMH HCTOYHUKAMM DJICKTPUYECKOM SHEPTUU
myTeM IIpuMeHeHus 3akoHoB Kupxroda.

Tema 2. [lepeMeHHBIN CHHYCOMAAIBHBIA TOK. JJIEKTpUYECKHUE OAHO(A3HbIE
LIENY CUHYCOHTATTBHOTO TOKA.

OcHoBHbIE TIOHATHSA W onpeneyeHus. Mcrounnku cunyconnansHon JJ[C.
[IpueMHUKH  DJIEKTPUYECKOW DSHEPruu. Pe3ncTOphl, WHIYKTHBHBIE KATYILIKH,
KoHAeHcaTopbl. 3akoHbl Oma u Kupxroda s meneil cHHycOMTATbHOIO TOKA.
VYpaBHEHUSI DIEKTPUUECKOTO COCTOSIHUS Ui LENed CUHYCOMIAJIBHOIO TOKA.
AKTHBHOE, PEaKTUBHOE, ITOJHOE CONPOTHBIICHHUE ABYXIIOJIOCHHUKA. BEKTOpHBIE
JUarpaMMbl Ha KOMIUIEKCHOM IUIOCKOCTH. Pe30HaHCHbIE $BIEHHUS B LEIMX
IIEPEMEHHOI0 TOKa. MONIHOCT, B LENSAX CHHYCOWJAIBHOIO TOKAa. AKTHBHAas,
peakTHBHasT M MOJHasg MOIIHOCTb. Ko3((UIMEHT MOUIHOCTM M €ro TEXHUKO-
HKOHOMHUYECKOE 3HAYEHUE.

Tema 3. CunycounaabHbIN TOK. DJIEKTPUUECKHE TpeXPa3HbIe HETIH.
OOnactu npuMeHeHHUs Tpex(da3HbIX YCTPOWCTB, CTPYKTypa TpexdazHoil
nenu. OCHOBHBIE TOHATHUS W onpeaeneHus. TpexdasHblil TeHepaTop.
N300pakeHre BBIXOJHBIX HAIPSHKEHW TeHeparopa C MOMOUIBI0 BEKTOPHBIX
JarpaMM Ha KOMIIJIEKCHOM TUIOCKOCTH.

CnocoObl BKIOYEHHUSI B Tpex(a3zHyro IeNb OJHO- U TpeX(a3HbIX MPUEMHUKOB.
Tpex- u yeThIpexXnpoBo/IHas 1eny. JInHelHble U (pa3HbIe TOKU U HAIIPSDKEHMUSI.
CuMMmeTpuyHblE W  HECUMMETPUYHBIE pPEXUMBl TpexdazHOW  Lenu.
Ha3znauenue HeWTpadbHOTO TpoBOAa. MOMmMHOCTE Tpexda3HOW IETH.
Cnoco0Obl moBbIeHUST KOAPPUIIMEHTA MOIITHOCTU TpeX(Pa3HbIX YCTAaHOBOK.

Tema 4. [lepexoiHbIe TPOLECCHI B DJIEKTPUUECKUX LIETAX.
Y CTaHOBUBIIMNCS PEXKHUM U MEPEXOTHBIE MPOLUECCH B AJIEKTPUUECKUX LIECHAX.
[lepexonnble mpoLecchl B ULEMNAX C MOCJIEIOBATEIbHBIM COCIUHEHUEM
sneMeHTOB ¢ R u L. IlepexoaHble mpouecchl B LEMSIX C MOCIEI0BATEIbHBIM
coenuHeHueM 31eMeHTOB ¢ R u C.




Tema 5.051eKTpOMarHeTu3M U MarHUTHBIE 1€MH.
MarauTHOoe€ TOJIE M €Tr0  XapakTepUCTUKU. B3aumHass UHIAYKUIMA.
Tpancdhopmartopsl. Haznauenue u ycTpoiicTBo. OCHOBHBIE MapaMeTpbl U
NPUHLIMUIT JEUCTBUS. MarHuTHbIE 1LIE€NM TOCTOSSHHBIX MAarHUTHBIX MOTOKOB.
Pacuetr MarauTHOM IEIH.

Tema 6.DnexTponuka. OOmue CBeACHUS. DIEMEHTHI 3JIEKTPOHHBIX
CXEM.

HecunycounpanbHble TOKM (CUTHAJbl) U HUX XApPaKTEPUCTUKH CXEMBI
3aMeIlleHHUs, MapaMeTPhl U XapaKTePUCTHKH MOJIYTPOBOJHUKOBBIX MPUOOPOB;
NOJYIPOBOJXHUKOBBIE ~ AUOJBI, OHIOJAPHBIE  TPAH3UCTOPBI  IOJIEBHIE
TPaH3UCTOPHI U TUPUCTOPBI HHTETPAJIbHBIE MUKPOCXEMBI.

Tema 7.AHanOroBbI€ 2JIEKTPOHHBIE YCTPOUCTRBA.
AHaJOTOBBIE KIIOYM M KOMMYTATOpPbI; BTOPUYHBIE HCTOYHUKU TMUTAHUS;
BBIMPSMUTEIN W CTA0OMJIM3ATOPbl MCTOYHUKHU HTAJOHHOTO HANPSIKEHUS U
TOKa; YCHJIUTENIH, OCHOBHBIE NapaMETpPbl W TOKA3aTENU YCHUIUTEIbHBIC
KackaJbl IMEPEMEHHOTO M IOCTOSIHHOTO TOKa; YAaCTOTHBIE M NEPEXOJHBIE
XapaKTEePUCTUKHU; OOpaTHBIE CBSI3M B  YCUJUTEIbHBIX  YCTPOWCTBAx;
ONIEPALlMOHHBIE U PEUIAIOIIUE YCUIUTEIH.

Tema 8. LludpoBas n UMIyIbCHAS NEKTPOHUKA.

BTopu4yHble UCTOYHMKM TUTAHUSA; BBIIPAMUTEIN H  CTAOUIM3ATOPHI
UCTOYHUKU OTAJOHHOTO HANpsIKEHUsT W TOKa; YCUIHUTEIW, OCHOBHBIC
mapamMeTpbel W [OKas3aTedd yCUIHUTEIbHBIE KacKaJbl TEPEeMEHHOTO U
MOCTOSIHHOTO TOKa; YaCTOTHBIE U TMEPEXOJHBIE XapaKTEePUCTUKH; OOpaTHBIC
CBSI3M B YCWJIMTEIbHBIX YCTPOWCTBaX; OINEpallMOHHbIE M pelIarouue
ycunuTenu;  0a30Bble  3JEMEHTHI, CBOMCTBA UM  CpaBHUTEJbHBIC
XapaKTEepPUCTUKU  COBPEMEHHBIX  HMHTErpajibHbIX  CHUCTEM  3JIEMEHTOB;
HU(pPOBON KJIIOY; CTAaTUYECKHUE TPUITEPHI, CUETUYUKU HMITYJIbCOB, PErUCTPHI
nemudpaTopbl, aKTUBHBIE QHUIBTPHI; KOMIIAPATOPHI; TpeoOpa3oBaTENn «KOJI-
HamnpsKEHUEe» METOAbl U CPEACTBA: aBTOMATH3aIlMU CXEMOTEXHHUUYECKOTO
NPOEKTUPOBAHUS JIEKTPOHHBIX 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 TOK.
DNEeKTpUYECKUE
JJIEMEHTHl H  LIENHU
IIOCTOSIHHOTO  TOKa.
OcHOBHBIE  3aKOHBI
AIEKTPOTEXHUKH JJIS
Hened MOCTOSHHOTO
TOKa

4

10

N/I-3vyk-2

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

10

N/I-3vyk-2

CuHyconIanbHBIMI
TOK. DIEKTPUIECKUE
Tpex(dasHbIe Lenu.

10

NJ1-3vk-2

IIepexonnslie
IPOLECCH] B
AIEKTPUYECKUX
Lensx

10

N/I-3yk-2

DJIEKTPOMarHeTU3M
Y MarHUTHBIC [[ETH.

10

NJI-3yk-2

DJNEeKTPOHHUKA.
OOmue cBeaCHUS.
ONeMeHTHI
DIEKTPOHHBIX CXEM.

10

N/I-3yk-2

AHaiorosrie
3JIEKTPOHHBIE
YCTPOWCTBA.

10

N/I-3yk-2

Hudposas u
UMITyJIbCHAS

AJIEKTPOHUKA.

10

N/I-3yk-2

Hroro

32

80




3a0unasn gropma odyuenus

Ne i/t

HaunmenoBanue
pazzena, TEMbI
MUACIUILIUHEI

Bupl 3aHsTHI, BKIIOYAs CAMOCTOSITEIBHYIO
paboTy CTy/IEHTOB (B akaj.4acax)

3aHATUA
JICKIIMOHHOI'O
THIIA

3aHATUSA
CEMUHApPCKOro
THUIIA / U3 HUX B
dbopme
MPAaKTUYECKON
MOATOTOBKH

camoc—
TOSITENIbHAS
pabota

Kon
WHIUKaTOpa
JIOCTH KCHHS

KOMITETEHLINU

IlocTosIHHBINE ~ TOK.
DNEeKTpUYECKUe
SJIEMEHTHI H LIENHU
IIOCTOSIHHOTO  TOKa.
OcHOBHBIE  3aKOHEI
AIEKTPOTEXHUKH JJIS
Lened IMOCTOSHHOIO
TOKa

[TepemenHbIit
CHHYCOMJTAJIbHBIN TOK.
DJeKTpuyecKue
oHO(A3HBIE LIETH
CHHYCOUIAIGHOTO
TOKA.

CuHyconIanbHBbIMI
TOK. DIEKTPUIECKUE
Tpex(dasHbIe LeMnu.

44

N/I-3yxk-2

Ilepexonnsle
IPOLECCH] B
AIEKTPUYECKUX
Lensx

DJIEKTPOMAarHEeTU3M
U MarHuTHbBIE
eTH.

42

N/I-3yxk-2

DJIEeKTpOHUKA.
OO01mmue cBeIeHus.
DJIEMEHTHI
3JIEKTPOHHBIX
CXEM.

AHaIoTOBEIE
AJIEKTPOHHBIC
YCTPOMCTBA.

Hudposas u
UMITyJIbCHAS

AJIEKTPOHUKA.

44

N-3vk-2

Hroro

130




5.3. [lepeyeHb NpaKTHYECKUX 3aHATHH

No | HaumenoBanwue paznena, ConeprkaHue TPaKTUYECKUX 3aHATUM O0BeM QUCIUIUIMHEI B aKa.
n/m TEMBbI JUCIUILINHBI yacax
ouHas ¢opMma |3ao4Has hopma
00y4YeHHS 00y4YeHHS
1. | ITocTosHHBIN TOK. | OCHOBHBIE 3aKOHBI M METO/IbI pacueTa AIEKTPUUECKUX ETel MOCTOSHHOTO TOKA.
DIIEKTPUUYECKHUE DJIEMEHTHI | AHAIN3 AIEKTPUIECKOr0 COCTOSIHUS HE Pa3BETBIICHHBIX M PA3BETBICHHBIX
Y 1IEIHU MMOCTOSHHOTO TOKA. | AJIEKTPUUYECKUX LIENEeH ¢ HECKOJIbKMMHU UCTOYHUKAMM AJIEKTPUUYECKON IHEPTUH 5
OcHoBHbIE 3aKoHbI | MyTeM NpuMeHeHUsl 3akoHOB Kupxroga.
3JIEKTPOTEXHUKU JUTSL
LICIICH ITOCTOSSHHOTO TOKA
2. | IlepemeHHbIH OcHoBHbIE OHATHSA U onpeaenenus. Mcrounuku cunyconansHoi D/1C.
CHUHYCOMJIJIbHBIN TOK. IIpreMHHUKH 3JIEKTPUYECKON S3HEPTUuu. Pe3ncTopbl, HHIyKTUBHBIE KaTYIIKH,
DNEKTpUYECKHE KoH/IeHcaTophl. 3akoHbl OMa u Kupxroda 1 neneit cHHycouaanbHOro TOKa.
ontHO(a3HbIE 1IETTH VYpaBHEHUSI IIMEKTPUIECKOTO COCTOSIHUS JUIS TIENEH CHHYCOMTATBHOTO TOKA.
CHUHYCOMJIAJIbHOTO TOKA. AKTHUBHOE, PEaKTUBHOE, MOJIHOE CONPOTUBIICHUE JBYXITOIIOCHUKA. BEeKTOpHbIE 2
JuarpaMMbl Ha KOMIUIEKCHOU TIOCKOCTH. Pe30oHaHCHBIE SIBICHUS B IIETISIX
MIEPEMEHHOT0 TOKA. MOIIIHOCTb B LIETISIX CHHYCOUIAIbHOIO TOKA. AKTUBHAs,
peakTUBHAs U MOJIHAs MOITHOCTh. Ko pHIMEeHT MOIITHOCTH U €r0 TEXHUKO- 2
SKOHOMMYECKOE 3HAYCHHE.
3. | CunyconaanbHbIN TOK. OOnactu npuMeHeHus Tpex(da3HbIX YCTPOUCTB, CTPYKTypa TpexdazHou
DneKTpUYecKue nenu. OCHOBHBIE MOHATHUSA U onpeeneHus. TpexdasHblil reHeparop.
Tpex(hasHbIe LeMu. N300pakeHne BBIXOAHBIX HAMPSHKEHHM T€HEpaTopa ¢ OMOIIBI0 BEKTOPHBIX
JyarpaMM Ha KOMITJIEKCHOM IJIOCKOCTH.
CrnocoObl BKIIFOUEHUS B Tpex(a3HyIO 1eTb OJHO- U TpeX(Pa3HbIX MPUEMHHUKOB. 2
Tpex- u yeTslpexnpoBoaHas 1enu. JInHelHble U (pa3Hble TOKU U HANPSHKEHMS.
CuMMeTpUYHBIE U HECUMMETPUYHBIE PEKUMBI TpeXPa3HOU IETH.
Haznauenue HeiiTpanpHOro nmpoBoaa. MomHOCTh Tpexda3Hoi 1emnu.
CnocoObl noBbIIeHUS KO3 dUIIMEeHTa MOITHOCTH TpeX(a3HbIX YCTAaHOBOK.
4. | IlepexonHbie MpoOIECChl | YCTAHOBUBIIUKICS PEXKUM U TTEPEXOTHBIEC TPOIECCH B DIEKTPUUECKUX
B DJIEKTPUUECKHX Lensax | uensx. [lepexoanbie mpoieccsl B IensAX ¢ NOCIEJ0BATEIbHBIM COEIMHEHUEM 2
asneMeHTOB ¢ R u L. [lepexoanbie mpoIecchl B ENIX C MOCIET0BATEIbHBIM




coenquHenueM daeMeHToB ¢ R u C.

DJIEeKTPOMArHeTU3M U
MAarHuTHBIC [IETIH.

MaruuTHoe noJjie U ero XapakTepucTuku. Bzaumuas uHIyKIMA.
Tpauchopmatopsl. HazHauenue u yctpoiictBo. OCHOBHBIE MapaMeTPhl U
NPUHIUI JeHcTBUS. MarHUTHBIE 1IE€NU MOCTOSIHHBIX MAarHUTHBIX MOTOKOB.
PacyeT MarauTHOM LIEIIHN.

DnekTponuka. Obume
CBEICHHS. DIEMEHTHI
3JEKTPOHHBIX CXEM.

HecunycounanpHble TOKH (CUTHAJBI) U UX XapaKTEPUCTUKHU CXEMBI
3aMELIECHUA, TapaMeTPhl U XapaKTEPUCTUKHU TOJIYIPOBOJHUKOBBIX
npuOOpOB; MOTYIPOBOJHUKOBBIEC AUOABI, OUTIOISPHBIE TPAH3UCTOPHI
I10JICBBIE€ TPAH3UCTOPHI U TUPUCTOPHI HHTETPAJIbHBIE MUKPOCXEMBI

AHanorosele
3JICKTPOHHBIC
yCTpOMCTBA.

AQHAJIOTOBBIE KJIIOYM U KOMMYTATOPBl; BTOPUYHBIE UCTOYHUKU NIUTAHUS;
BBIIIPSIMUTENIM U CTAOMIN3aTOPBl HCTOYHUKH 3TAJIOHHOTO HANPSIKEHUS U
TOKA; YCHJIMTEIH, OCHOBHBIE IIapAMETPhI U NTOKA3aTEIN YCUIUTEIbHBIE
KacKaJbl IEPEMEHHOI0 U ITIOCTOSIHHOI'O TOKA; YaCTOTHBIE U IIEPEXOIHbIE
XapaKTEepPUCTUKU; OOpaTHbIE CBSI3U B YCUJIIUMTENbHBIX YCTPONUCTBAX;
OINEPALMOHHBIC U PELIAIONINE YCUTUTEIN

[Hudposas u
UMITYJIbCHas

3JEKTPOHUKA.

BTOPHUYHBIC UCTOYHHUKHU MMUTAHUA, BBIIIPAMHUTCIN U CTa6I/IJ'II/I3aTOpI)I
VCTOYHUKH TAJIOHHOTO HANPSIKEHUS U TOKA; YCHJIUTENN, OCHOBHBIC
nmapaMeTphbl U MMOKAa3aTCJIn YCUIHUTCIIbHBIC KaCKaabl ICPEMECHHOTO U
MOCTOSTHHOT'O TOKA; YaCTOTHbIE U MEPEXOJHbIE XapaKTepUCTUKHU; OOpaTHbIE
CBA3U B YCUIIUTCIBbHBIX yCTpOﬁCTBaX; ONICPAMOHHBIC U PCHIAOIIUEC
yCUIIUTENHU; 6a30BbI€ IJIEMEHTHI, CBOICTBA U CPaBHUTEIbHBIE
XapaKTCPUCTHUKHU COBPCMCHHLIX MHTCTPAJIBHBIX CUCTCM 3JICMCHTOB;

UG pPOBOH KIIOU; CTATUYECKHUE TPUITEPHI, CYETUUKU UMITYJIbCOB, PETUCTPHI
nemudpaTopbl, aKTUBHBIE QUIBTPHI; KOMIIAPATOPHI; MpeoOpa3zoBaTeNu KO -
HaIpsKEHUE» METOJIBI U CPEACTBA: aBTOMATHU3AIlUU CXEMOTEXHUYECKOTO
NPOEKTUPOBAHUS DIEKTPOHHBIX CXEM.

Hroro

16




5.4. Ilepevensn 1a060paTOPHBIX PadOT

Ne | HanmeHoBanue pa3zzena, TeMbl AUCHUIUIMHBI HaumenoBaHue 1a60paTopHOi paboThl O0beM TUCHMILIMHBI B aKaJl. yacax
n/n ouHast (hopma 00ydeHus 3ao4Has Gpopma
o0y4eHus
1. | ITocTOSIHHBII TOK. 1. DnextpousmepurenbHble TPUOOPHI U U3- 4 1
DNEeKTPUYECKHUE FJIEMEHTHI U LIETIH MEpEHHS.
HOCTOAHHOTO TOKA. OCHOBIEHG 3axoHbl 2. MHccnenoBanue LENU MOCTOSHHOTO TOKA.
AIIEKTPOTEXHUKH JIJISI LIENIeH MTOCTOSTHHOTO
TOKa.
2. | Ilepemennslit CHHYCOUIAIBHBIN TOK. 1. OpnodazHbie nenu NePEeMEHHOTO TOKA. 4 1
OnexTpuyeckre oJHO(a3HbIE Lenu
CHHYCOMJAIBHOTO TOKA.
3. | CuHycouzanbHplii  TOK.  DJIEKTpUYECKUE 1. HUccnenoBanue TpexdasHbIX LEMei. 6 1
Tpex(a3Hble Lenu.
4. | AHanoroBble 3JIEKTPOHHBIE 1. HccnenoBaHue BBITPSIMUTENEH. 2 1
yctpoiictBa. l{udpoBas u umnynscHas
3JEKTPOHUKA.
Hroro 16 4




5.5. 3a1aHus 1J151 CAMOCTOATEIbHOI PadoThI CTYIEHTOB

Ne HaumenoBanue paszzena, 3azaHus, BONIPOCHL, 1711 CAMOCTOSITENbHOIO U3y4eHHUs (3a1aHus) OObeM TUCHMIIIMHEI B
n/n TEMBbI TUCLUIUIAHBI aKaj. Jacax
O4Has 3a04yHas
dbopma dhopma
oOyueHus: | o0y4eHust
1. | ITocrosiHHBIH TOK. | OCHOBHBIE 3aKOHBI M METO/IbI PACUETA EKTPUUECKUX LIENIEN TIOCTOSHHOIO TOKA. AHAIN3
DNEKTPUUECKUE DBJIEMEHTHI | AIEKTPUUECKOrO COCTOSIHUS HE Pa3BETBIECHHbBIX U PA3BETBICHHBIX AIEKTPUUECKUX LIETIEH C
U LENU MOCTOSHHOIO TOKA. | HECKOJbKMMU MCTOYHUKAMH IEKTPUUECKOM SHEPIUU IIyTEM IIPUMEHEHUS 3aKOHOB 10
OcHOBHBIE 3akonsl | Kupxroda.
JNEKTPOTEXHUKH IS Lienen
IIOCTOSITHHOT'O TOKa
2. | Ilepemennsrit OcHoBHble nOHATHUSA U onpeneneHus. Mcrounnku cunyconnansaon JJ1C. [puemuuku
CHUHYCOMJIAJIbHBIN TOK. anekTpudeckoi sHeprun. 3akoHbl Oma u Kupxroda s neneit CMHyconJaabHOTO TOKA.
Onextpuueckue ofHo(pa3Hple | YpaBHEHUS JIEKTPUUECKOr0 COCTOSHMS IS 1eTlell CHHYCOMIAIBHOro Toka. BekTopHbie 10 44
LIENY CHHYCOWJAJIBHOTO TOKA. | IMarpaMMbl Ha KOMIUIEKCHOM IJIOCKOCTH. Pe30HaHCHBIE SIBJICHUS B LENAX IEPEMEHHOTIO
TOKa. MOIIHOCTB B LEMSIX CHHYCOMAATIBHOIO TOKA. AKTHBHAsI, PEAKTUBHASI U TIOJIHAS
MOIIHOCTh. KO3(ppHIIMEHT MOLTHOCTH U €r0 TEXHUKO-IKOHOMHYECKOE 3HAYEHHE.
3. | CunycouaJIbHBIN TOK. O6nactu npuMeHeHUs TpexX(Pa3HbIX ycTpoicTB, OCHOBHBIEC MOHATHS U
DneKTpuyYecKue onpenenenus. Tpexdasuoiii renepaTop. M3006paxeHue BHIXOIHBIX HaPSKEHUN
TpexQa3Hble LHEMH. TeHepaTopa C MOMOILIBIO BEKTOPHBIX JHAarpaMM Ha KOMIUIEKCHOM IUIOCKOCTH. 10
MouHocTh Tpexdasnoit nenu. CnocoObl MOBbIIEHUS KOA()PUITMEHTa MOLUTHOCTH
Tpex(}a3HbIX YCTaHOBOK.
4. | IlepexoaHble IpoLECcCHl B | YCTAaHOBUBUIMKCS PEXKUM U MEPEXOJAHBIE MPOLECCHl B AIEKTPUUECKUX IETAX.
DIIEKTPUYECKUX LIEMAX IIepexoaHble MPOUECCH B LENAX € ITOCIEI0BATEIBLHBIM COCIUHEHUEM DIIEMEHTOB 10
¢ Ru L. IlepexoaHpie mponecchl B LEMAX C MOCIEA0BATEIbHBIM COCAUHEHUEM 42
snemeHToB ¢ R u C.
5. | DnexTpoMarHeTusMm u B3aumnas unaykunus. TpancpopmaTtopsl. HazHauenue u yctpoiictBo. OCHOBHBIE 10
MAarHuTHBIE LIENH. rapamMeTpbl U NPUHLUI JeHCcTBUs. PacyeT MarHUTHOU LENH.
6. | Dnexrponmka. O6mue HecunycounanpHble TOKU (CUTHAJbBI) U UX XapaKTEPUCTUKH CXEMbI 3aMelleHus, 10
CBEJICHUSI. DIEMEHTHI napamMeTphbl U XapaKTePUCTUKHU MOJIYIIPOBOJHUKOBBIX MPUOOPOB;




3JIEKTPOHHBIX CXEM. MOJyIPOBOJHUKOBBIE AUObI, OUIOIAPHBIE TPAH3UCTOPHI IOJIEBbIE TPAH3UCTOPHI
U TUPUCTOPHI UHTErPaJIbHbIE MUKPOCXEMBI

7. | AHanorossle BTopu4Hble HCTOUHUKYM NUTAHUS; YCUIUTEIU, OCHOBHBIE IApAMETPHI U
3JEKTPOHHBIE II0Ka3aTelN yCUIUTEIbHbIE KACKaJ(bl IEPEMEHHOTO U MOCTOSIHHOTO TOKa; 10
yCTpOMCTBA. YaCTOTHBIE U N€PEXOJAHbIE XapaKTEPUCTUKH; OOpaTHBIE CBSI3U B YCUIUTENbHBIX
YCTPOMCTBAX; ONEpPAalMOHHbIE U PEIIAIOIINE YCUIUTEIN
8. | Hudposas nu umnyinscHas | OCHOBHBIC TapaMeTPhl U MMOKA3aTeNN YCHIUTEIbHbIE KaCKaJbl IEPEMEHHOTO U 44
3JEKTPOHUKA. IIOCTOSIHHOT'O TOKAa; YaCTOTHBIE U NEPEXOJAHbIE XapaKTEPUCTUKH; OOpaTHbIE
CBSI3M B YCUJIMTEJIBHBIX YCTPONCTBAX; ONEPALMOHHBIE U pELIaIONINe YCUIUTENN;
0a30BbI€ PJIEMEHTHI, CBOWCTBA U CPAaBHUTEIIbHbIE XapaKTEPUCTUKU COBPEMEHHBIX 10

UHTETrpajlbHbIX CUCTEM 3JIEMEHTOB; HU(PPOBOM KIHOU; CTATUYECKUE TPUITEPHI,
CYETUYHUKHU UMITYIbCOB, PETUCTPHI AeMIH(PPATOPHI, AKTUBHBIE PUIBTPHI;
KOMIIapaTopbl; MpeoOpa3oBaTENIN «KOJ-HANPSKEHUE» METOAbl U CPEJICTBA:
ABTOMAaTHU3AIUU CXEMOTEXHHYECKOTO NPOEKTUPOBAHUS JJIEKTPOHHBIX CXEM.

B pesynbraTe OocBOEHMs 3allaHMI CaMOCTOSATENIbHOW PabOThl CTYAEHT JOJDKEH YMETh pelllaTh 3aJaud 10 HM3Y4YEHHBIM TeMaM, MOJAIOTOBUTHCSA K
BBITIOJTHEHUIO JIAOOpATOpPHBIX pPaloT, a Takke K IK3aMeHy. Ha ocHOBe M3yueHHOro Marepuasna CTyACHT JOJKEH BBINOJIHUTh NUChbMEHHBIE 3aJaHUSI B
BHJIE MOJYJIEH, KaK IPOMEXYTOUYHOTO KOHTPOJIS 3HAaHUM.




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 npedycmompena no 3a04noti popme obyuenus
ITpenycmorpena 1 koHTpospHas paboTa, BKIIOYAKOLIas TEOPETUYECKUE

BOHpOCBI nu pacquHBIe 3aa4u. OHI/I BBIIIOJTHAKTCA B COOTBCTCTBUU C
pa3pabOTaHHBIMU METOJIMYECKUMH yKazaHusiMu, pasMmenieHHeiMu B MOC OTU
(punmain) CITY UMEHHU I"arapuna I0.A.
(http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=120&tip=26).

10. OueHoyHblie cpeacTBa sl NPOBEACHU TEKYLIero KOHTPOJIsA U Mpo-
ME:KYyTOYHOM aTTecTaAluH

OueHuBaHue pe3ylbTaTOB OOyYEeHHSI 1O JWCIUIUIMHE U YpPOBHS
c(hOpPMUPOBAHHOCTU KOMMETEHIUNA (YaCTH KOMIIETCHIIMN) OCYIIECTBISETCS B
paMKax TEKYIIEero KOHTPOJsS YCIEBAEMOCTH M NPOMEXKYTOYHOM aTTecTaluu B
cooTBeTCTBUM ¢ DOHAOM OLEHOYHBIX CPEICTB.

Tunosoii nepevyeHb BOMPOCOB K MOXYJIAM:
Moayns 1

1. Jlnst u3MepeHus CONPOTHUBIICHHS LEMM M MOUIHOCTH Harpy3Ku
KOCBEHHBIM METO/IOM BbIOpaHbl MPUOOPHI: aMIepMeTp A ¢ MpeAeIoM U3MEPEHus 5
A u wmaccom TouHocTH 4,0 u BompTMeTp V c mpenenom usmeperus 50 B u
KJIacCOM TOYHOCTH 2.5. Bo Bpems u3MepeHus, aMmepMmeTp IMokazan 3 A,
BobTMETp 40 B. KakoBbl CONpOTHBIEHHME LENM W MOIIHOCTh HAarpys3KH,
aOCONIIOTHAsT W OTHOCHUTENbHAS TOTrPEIIHOCTh M3MEPEHHs COMPOTUBICHUS H
MOIIIHOCTH KOCBEHHBIM METO0M ?

2. Barrmerp ¢ HOMUHaJIBbHBIM MPEACIOM H3MEPEHHs MO TOKYy 5 A u
npenesioM uamepenus o Hanpsbkeruto 100 B umeer 250 nenenuid mkansl. Kakyto
MOIIHOCTh OH U3MEPSIET, €CJIM CTpEIKa Noka3biBaeT 80 1eJIeHUH MKaIbI?

3. PaccuuTaiiTe = 100aBOYHOE  CONPOTUBIECHUE K  BOJBTMETPY
MarHUTO3JIEKTPUYECKON cucTeMbl 1l u3MepeHus HampsbkeHus U =250B, ecnu
BOJIBTMETpP paccunTaH Ha u3zMepeHue 100B, a ero BHyTpeHHee CONpPOTUBIIECHUE
pasHo 1000 Om.

4. HudpoBoii 4-x pazpsagusii  mynstumerp BP-11A npu  usmepenun
MOCTOSTHHOTO HampspkeHus: mokaszan 1.505 B. KakoBa aOcomtoTHas u
OTHOCHUTEJIbHAS OTPEIIHOCTD U3MEPEHUS 3TOIO HAIIPSKEHUS?


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=120&tip=26

Monayns 2

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

1. U<Up; 2. U, =+/2U ; 3. U<U,,; 4. Ug<U.

2. KakoBO COOTHOIIIEHHE MEXIy ITOKa3aHUSIMHU BOJILTMETPOB B CXEME

1abopaTopHOI pabOTHI IPU PE30HAHCE HAIPSKEHUN? YKa3aTh NPaBUIbHBIA 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 conepxkut ommobky? McnpaButh nannyio Gopmyiy.
1. P=U-l-cosp; 2. P=rl?;3. P=,/S*+Q? ;4. P=S-cosgp

Mopynsb 3
1.Kakue BEeHTHJIM OTKPBITHI B MOMEHTHI BpEMEHH 13
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2.HampsbxkeHne Ha Harpys3ke nocne Boimpsamutens pasHo 90 B. Ha kakoe
MUHUMAJIbHOE JAOMYCTUMOE 00paTHOE HANPSKEHUE JTOJKEH ObITh BHIOpaH BEHTUIIb
B cxeme TMC?

3.0npenenuth cxeMy BbIIpsAMIEHUS, eciau amnepmerp Al mokaseiBaeT 10 A,
amriepmetp A2 nokaseiBaer 11,1 A.

@ JHI PH-

~ Uf

MUuTelb

4 Nmerotcs nuoasl HA 2 A U Ugsmax 300 B. Kakyro mMakcuMaabHYI0 MOIIHOCTH
MO>KHO TIOJIYYHUTh B HATPY3KE MO CXeMe oHO(a3Hast HyeBas?
5.®a3Hoe HampsHKeHWE Ha 3akuMax TpexdaszHoro Tpanchopmaropa paBHO

127 B. IlocrostHHas cocTaBisgiomias TOka Kaxmoro auoxa 12 A, cxema TMC.
OnpenenuTs CONPOTUBICHUE HArpy3KW U MOCTOSHHYIO  COCTaBJISIIOIYIO



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 SHeprusi, €€ 0COOCHHOCTU U 00JIacTh NPUMEHEHHUS.

PoJb 2E€KTPOTEXHUKH U 3JIEKTPOHHUKHU B PA3BUTHUH KOMILIEKCHON aBTOMAaTH-
3allM1 COBPEMEHHBIX ITPOU3BOJICTBEHHBIX IPOLIECCOB U CUCTEM YITPABIICHUS.
DNEeKTPOTEXHUYECKHE TEHEPUPYIOLIME U IPUEMHBIE YCTPOMCTBA.
DneKkTpudecKre Henu NOCTOSHHOIO TOKA.

3akoHbI oMa U Kupxroda.

PexxuMbl pabOThI AIEKTPUUECKON LIETIH.

DHepreTuuecK1ue COOTHOLIECHHUS B LIETSIX MOCTOSIHHOTO TOKA.
[locnenoBaTenbHOE COEAUHEHNE DIIEMEHTOB 1IEIN.

[TapannenbHOE COETMHEHUE DIIEMEHTOB LIETIH.
. CMeniaHHoe COeIMHEHUE 3JIEMEHTOB LEIIN.
. OCHOBHBIE IOHATHS U ONPEAEIICHHS] IEPEMEHHOIO TOKA.
. Ilomydenue cuHyCOMAAIBHOM 3.1.C.., ICTOYHUKHU .11.C.
. JIeCTByIOIME U CPENHME 3HAYEHUS CUHYCOMIAIBHBIX 3.1.C., HAIPSKCHUS
U TOKA.

3akoHbI KUpXToda s SIEKTPUIECKON 1IENMU CUHYCOUIATBHOTO TOKA.
N300paxxeHre CUHYCOWJANbHBIX 3.].C., HANPSOHKEHUH W TOKOB B MPSIMO-
YTOJbHBIX KOOPJIMHATAX.

BekTopHoe n300pakeHne CUHYCOUIANBHBIX 3.1.C., HAPSHKEHUI U TOKOB.
['eomeTpuyeckoe ClIoKeHUE BPaIIAOIINXCS BEKTOPOB.
DNeKTpUYecKasl UMb ¢ aKTUBHBIM COITPOTHUBIICHUEM.

ANEKTpUUYECKasi LENb C WHIYKTUBHOCTHIO.
DnekTpudeckas Lelb ¢ EMKOCTBIO.
DnexTpuyecKas LeMnb MpHU MOCIeA0BATEIbHOM COSAMHEHUHN 3JIEMEHTOB T, | 1
C.
XapaKTEepUCTUKU YCTAHOBUBILIETOCS PEXKUMA LIETIH.
ITocTpoeHne BEKTOPHOU JUArpaMMBbl HAMPSHKEHUM U TOKA.
TpeyroJIbHUK HaNpPSKEHUN U CONPOTUBIICHUM.
DnexTpudeckas 1erb MPU NapaiieIbHOM COSTMHEHUH 3JIEMEHTOB T, | 1 C.
ITocTpoeHne BEKTOPHOU AUarpaMMBbl HAIIPSKEHUNM U TOKA.
TpeyrojibHUK TOKa U MPOBOJAUMOCTEH.
MomHOCTh B 01HO(]A3HBIX LEMAX CUHYCOUJATBHOTO TOKA.

NOBBIIIEHHE KOA(DPUITMEHTa MOLITHOCTH.
Oo6nactu mpuMeHeHus TpeX(a3HbIX YCTPOUCTB, CTPYKTypa Tpexdas3Hoi I1ie-
Y.
. TpexdaszHneblit TeHepaTop, mosrydeHue TpexdasHoi CUCTEMBI 3.11.C.
COEIMHEHNE 0OMOTOK reHepaTopa u ¢a3 MpueMHUKa 3BE3/I0H.
. Coeqnnenne 0OMOTOK reHepaTopa u a3 NpUeMHHKA TPEYTOJIbHIUKOM.
JTUHEHHBIC U (Pa3HbIC TOKU U HAMIPSHKEHUS.
. Hanpsikenue Mex1y HEeMTpaabHBIMU TOYKAMH F'€HEepaTopa U NpHUEeMHHUKA.
. Tpexda3znas 1enb ¢ HECUMMETPUIHBIM PUEMHUKOM.
. MotHoCTh Tpéx(ha3HO CHCTEMBI.



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.

. IlepexomHple mpouecchl NpHU MOAKIYEHUHM K HCTOYHUKY IOCTOSHHOTO
HANPsDKEHUS LENH C MOCIEA0BATEIbHBIM COEIUHEHUEM 3JIEMEHTOB T, 1.
[IepexoaHple MPOLECCHI ITPH 3apSAAKE U Pa3psAKe KOHIAEHCATOpa.
IlepexoaHple MpoLecch NpU NOAKIIOYEHUHU K HCTOYHUKY  CHHYCOMAAJIb-
HOTO HAINPSDKEHUS LENU C MOCJIEI0BATEIbHBIM COCTMHEHUEM JJIEMEHTOB C T
ul

[lepexoaHbie MPOUECCHI MPU MOAKIIOYEHUH K HCTOYHUKY CHHYCOUAAIBHOIO
HaIpPsHKEHUS LENU C MOCIEA0BAaTEIbHBIM COEIMHEHHEM 3JIEMEHTOB T U C.
DNEeKTPOMEXAHUYECKUE N3MEPUTENBHBIE TPUOOPBHI.

OO1ue cBeeHus 00 ANEKTPOU3MEPUTETBHBIX MPUOOpax.

O0s1acTé MPUMEHEHUS AIEKTPOMEXAHUYECKUX TPUOOPOB.

CriocoObl BKIIFOUEHHS IPUOOPOB B LIETIb.

OcobeHHocTH U3MepeHHs IU(PPOBBIMU HIEKTPOHHBIMU IPUOOpaMHu.
[TorpemHocT U3MepEeHU U U3MEPUTENBHBIX TPHOOPOB.

[IpencraBnenue pe3yabTaTa U3MEPEHUI IPU OJHOKPATHBIX U3MEPEHUSX.
KocBeHHBIE U3BMEPEHHUSI U UX TOTPEIIHOCTH

B kakux eIMHHIax U3MEPSIeTCS MarHUTHOE COINPOTHBIIEHUE W MAarHUTHOE
HaIIpSDKEHUE B CXEMaxX 3aMEICHNs] MAarHUTHBIX LIeTei?

JlaTp onpeneneHre «MarHuTHas LEIby.

Ha3BaTph TUIIBI MArHUTHBIX LIETIEH.

3aKoH amnepa JjIsi MAarHUTHBIX LeTei.

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 ajis HeOAHOPOAHON MAarHUTHOM IETIH.

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

TunoBbie TeCTOBBIE 3aJaHUSA:
Kaxkyto sHepruto notpelsieT U3 CETH IEKTpUUECcKas jamIia 3a 2 Jaca, eciu

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. Momnocts P2 BTOpOro pesu-



o

cTopa OyZIeT paBHa. ..
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B nenu cuHycOnaanbHOTO TOKAa aMIIEPMETP 3JIEKTPOMArHUTHOM CUCTEMBI

nokasain 0,5 A, Toria aMIuIMTyj1a 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 BONIPOCOB /Il OIpoca:

JlaiiTe ornpeiesieHus: CIEAYIOMNM MOHATHIM: DJIEKTPOTEXHHUKA, AIEKTPUYE-
CKasl LIETb, SJIEKTPUUECKUI TOK, JIEKTPUYECKAS] CXEMA.

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

ITocnenoBarenpHOE COEAUHEHUS YYACTKOB LIENU U OCHOBHBIE COOTHOIICHHUS
IPU TAKOM COETMHECHUHU.

PexxumMbl paboThI STIEKTPUUYECKUX 1IETICH: HOMUHAIBHBIA M PEXKUM XOJIOCTO-
ro XoJa.

Haiite onpenenenue | u |l 3akona Kupxroda.

Kaxoit crnaxuBaromuii Gunbtp 3gdekTuBHee (MHIYKTUBHBIA, EMKOCTHOMN
WJIA PE3UCTUBHBIN) TIPU OOJBIINX TOKAX HArpy3Ku?

N3meputenbHas cucTeMa Kakoro TuIa NpuMeHsieTcsl B 0IHO(a3HbIX
CYETYUKAX IIEKTPUUECKON SJHEPTUN?

IIpuMepsI TeM rpynnoBbIX AMCKYCCHIM:
He npedycmompenul

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

oM u3Mmepenus 1o HanpsbkeHuto 100 B umeet 250 genenuit mkansl. Ka-
KYI0 MOIIHOCTh OH HM3MEPSIET, €CIIM CTpeKa 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

puoOOpkl: amrepMeTp A ¢ npenenom usmepenus 10 A u KJ1accoM TOYHO-
ctu 0.5 u BompT™eTp V ¢ npenenom uzmepenust 100 B u kitaccom TouHO-
ctu 2.5. Bo BpeMs usmepenus, amnepMeTp nokasain 7,5 A, BoanetMmeTp 90
B. KakoBbl conpoTuBiieHHE LEA U aOCOMIOTHAS U OTHOCUTENbHAs ITO-
IPEIIHOCTh U3MEPEHUS COPOTUBJICHUSI KOCBEHHBIM METOJIOM ?
Hudposoit 4-x pazpsinubiii mynbTuMeTp BP-11A npu usmepenuu mocro-
SHHOTO HampsbkeHus mokaszan 1.505 B. KakoBa aGcomntoTHas U oTHOCH-
TEJIbHAsI HOTPEITHOCTh U3BMEPEHUS ATOTO HATIPSHKEHUS ?

[To 3amanHbIM TapaMeTpaM Harpy3ku, Tabi. 1, paccuuraTh HEIOCTAIOIINE
napaMeTpbl Harpy3ku. BeiOpaTh cxeMy BBIIPSMIICHUS U HAaYEPTUTH €€ C
nuTaHueM oT TpaHchopmaTopa. CriaxuBaomuil GUILTP HE TPUMEHSTh.
PaccunTtath mapametpsl BbIIpsAMUTENS U BeHTUded (auonos). Ilo cropa-
BOYHUKY BBIOpaTh TUN BeHTWIEH (InoaoB). [IpunsaTeie o603HaueHus: Pg
— MOITHOCTh MOCTOSIHHOTO Toka Harpy3ku; Uo — HampsikeHue MOCTOSH-
HOTO TOKa Ha Harpyske; lo — MoCTOSAHHBIN 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 tpancopmaropa; lp —
(da3Hblii TOK BTOpUYHON 0OMOTKHM TpaHchopmaropa; |1 — dasubiil Tok
NEepBUYHON 00MOTKU TpaHchopmaropa; Py, — cpenHss (TUmoBasi) MOII-
HOCTh MUTAIOIIETO TpaHCcPopMaTopa.

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

Tunosble 3a1aHus 1JIsl KOHTPOJbHON padoThI

1. [lenb MOCTOSHHOTO TOKAa COJIEPKUT HECKOJIBKO PE3UCTOPOB, COCTMHEHHBIX
cMmemanHo. Cxema UENM C YKa3aHHBIMU CONPOTUBJIICHUSMHU TMPUBEJCHA Ha
COOTBETCTBYIOIIEM pUCYHKE. Homep pucyHKa, 3aJaHHbIE 3HAYCHUS OJHOTO W3
HANpsDKEHUU WM TOKOB M BEJIMYMHA, TMOJJIEXKAIAsl ONPEICIICHUIO, IPUBEICHBI B
Tabn. 1. Bcrogy nHAEKC TOKAa WM HAPSDKEHUS COBIAJAET ¢ MHJIEKCOM PE3UCTOpa,
[0 KOTOPOMY MPOXOAUT TOK WM HAa KOTOPOM JEHCTBYET 3TO HaIpSHKEHUE.
Hampumep, dyepes pesuctop R3 npoxoauT Tok |3 u Ha HEM JEUCTBYeT HANPSXKEHUE
Us. OnpenenuTh TakKe MOIIHOCTh, MOTPEOJISIEMYI0 BCEH IIENbIO, U PACXO]
AIIEKTPUUECKOM SHEPTHUH LIETIHIO 32 § 4acOB PabOTHI.

[TosicHuTh XapakTep HM3MEHEHHS DJICKTPUYECKOW BEJIMYMHBI, 3aJaHHOM B
Tabnuile BapuaHTOB (YBEIMYUTCS, YMEHBIIUTCS, OCTAHETCS HEU3MEHHOM), €Clu
OJIUH U3 PE3UCTOPOB 3aMKHYTh HAKOPOTKO WJIM BBIKJIIIOUNATH U3 CXeMbl. [lpu aTOoM
cuntath uctouHuk OIJIC E wuneanbHeiM (Hampsbkenue U Ha Bxoae 1enu
HEeU3MEHHbIM). [Ipy TPYIHOCTAX JIOTMYECKUX TMOSICHEHUM OTBETa MOKHO
BBITIOJTHUTH pacueT TpeOyemMol BEJIMUMHBI B UBMEHEHHOW CX€ME UM Ha OCHOBaHUU
CpPaBHEHUS €€ B JIByX CX€Max JAaTh OTBET HA BOIPOC.

R;=900M
By=50m
— ]
= =
E = 9 2 R:=30mMm
r 9 =T ~~ )
(D I (o I
L .
o (= (=2
R)=2,50M Rg=30M Rg=30M
]

Puc.8.1 Puc.8.2



R=90mM

1= _
— a8 J_ o
E R)=7.20m 4 5 N 2
—
€, [] -] ]
>3 = = o :I:
Ri=450m Ql S :ﬁ_} o
- - I 'S)
B I ”—r g 2
[
(=4 =4 o Il
a4
R4=3.60m
Puc.8.3 Puc.8.4
Ry=6om  R2=2.50M Ry=30M
— L1
_ F =
E Rs=g0m | = = ‘ S
DT E D L
I T
o R-=100M
Rg=60m a " _:
 ——
Puc.8.5 Puc.8.6
R;=40mM

R1=30m
E
Q
5
= - E =
E R3=40M % = & ( ~
D 5T S 2
=4 "I-I: " 9
-
Rs=L.50m| | & g'.'ﬁr.
Rg=60mMm
1 1 R-=7.20M
Puc.8.7 Puc.8.8
Ry=100Mm R>=160m
Ry=100m R;=1220m | —
1 | —
| I— | I—
R4=450m =
R4=21.60M . E Q
E ’ RG=80M z R7=20,30M 7
(D -+ ) I
" R5=80m ok
~
R-=100M
N
—_
Rs=80m Rs=80M
Puc.8.9 Puc.8.10
Tabmuma 1
\ Bapu - \ Pucy - Jano \ Ompe \ JeicTBre ¢ pe3ucTopoM \ IIposectn




aHT HOK e 3aMKHYT Brixiarouen aHann3
Ne Ne JUTHh | HAKOPOTKO | U3 CXEMBI U3MEHECHUS
BCIIMYHNHBI

01 81 E= 40 B |1 R5 U1
02 8.1 |1= 2A E Re U3
03 8.1 U1: 40 B |6 R3 |6
04 8.1 I,=4 A E R1 Us
05 8.1 ;=8 A E R4 P
06 82 E=120B |3 R5 |3
07 8.2 |3= 20 A E Rl Uz
08 8.2 U,=160 B 4 Rs U,
09 8.2 U,=36 B E R4 P
10 8.2 .=10 A E R Us
11 83 E=240 B U5 Rz U7
12 8.3 U;=90B E R; 1
13 8.3 |5= 30 A |1 R3 Uz
14 8.3 U3: 10 B U7 Re |4
15 83 E: 160 B |5 R5 U1
16 84 E=200 B |1 Re U4
17 8.4 =5 A E R I;
18 8.4 U7: 50 B |3 R7 U1
19 8.4 U1:200 B |7 R5 |1
20 8.4 |6= 6 A U1 R5 U3
21 8.5 |6= 20 A E R4 U6
22 8.5 E=50B Us; R; Is
23 8.5 U4: 90 B |6 R5 U1
24 8.5 ,=10 A E R P
25 85 E= 300 B |3 R3 |6
26 86 E: 140 B |7 Re U3
27 8.6 |6= 10 A E R7 |2
28 8.6 Us=8B 1 Rs U,
29 8.6 E=280B Ue Rz |1
30 8.6 |7= 10 A E R1 U3
31 8.7 E=200B Is R; I1
32 8.7 Us=30B E Ry Us
33 8.7 11=20 A Us R3 Us
34 8.7 E=100B I, Rs ls
35 8.7 Us=15B Us R4 U,

2. Hampsokenune Ha 3aXXuMax II€MH, BapUaHT KOTOPOW COOTBETCTBYET
nocienHen mudpe ydeOHoro mmdpa cTyaeHTa u u3o0pakeHHOW Ha puc. 8.21,
u3MeHsieTcss 1mo 3akoHy U=Up Sinat. AmmutyaHoe 3HaveHue HanpspkeHue Upm,
3HAQYCHUSI aKTUBHBIX COMPOTUBJICHUN Ri u Ry, mHAyKTHBHOCTEH Karymiek Ly u Ly,



emKocTeil konaencaropoB Ci u C, mpuBeneHsl B Tadn. 8.3. Yactota nuraromiero
nHanpspkenus f = 50 I'm.

Heo6xoaumo: WM300pa3uTh dNIEKTPUUYECKYIO €M, COIJIACHO 3a/JaHHBIM
napamMeTpaM CONpPOTHBICHHA U ONpPEACTUTHb. IOJHOE CONPOTUBICHUE Z;
HanpsbkeHue U, npuoskeHHoe K 1enw; Tok |; yron casura ¢a3s ¢ (1o BelIW4YuHE U
3HaKy); akTUBHYIO P, peakTuBHyI0 Q u momHyto S MomHocTH nenu. Onpenenursb
3aKOH M3MEHEHHsI ToKa B 1enu. OnpeaenuTs Xapakrep (MHIYKTUBHOCTb, €MKOCTD)
U MapaMeTphl dJIEMEHTa, KOTOPBIN JOKEH OBITh BKIIOUEH B AIEKTPUUYECKYIO IIEIb
Ui TOTO, YTOOBI B HEW HACTYMWI PE30HAHC HAmpsHKeHUH. YKaszaTrh CIocod
BKIIIOYEHHsI 3TOro »djeMeHTta. [loscHUTh XapakTep H3MeHeHUus (yBEIHYUTCH,
YMEHBIINTCS, OCTaHETCS Oe3 W3MEHEHHUs) TOKa, AaKTUBHOM M pPEaKTUBHOMN
MOILHOCTH B LENH NpHU YBEIMYEHHUU YacTOThl TOKa B JBa pas3a. HampspkeHue,
IPUIIO’KEHHOE K LIETIH, CYUTATh HEU3MEHHBIM.

Haueptuth B Macmrabe BEKTOPHYIO JuarpamMMmy LENH U TOSICHUTh €€

IIOCTPOCHUE.
Xc1 XL1 Ry

1)

R,y XLy \(|:2_
—f
Punc.8.21
Tabnuma 8.3.

3aaHHbI BapuanTt
napameTpsl | 1 2 3 4 5 6 7 8 9 10
Un, B 141 1282 424 | 141 | 70,7 |141 |282 |424 |70,7 |141
Ry, Om 10 - 10 - 8 14 - 16 14 -
Rz, Om - 10 5 8 - 2 20 4 6 8
Ly, Ml 159 1318 (31,8 | 159 |- 31,8 1191 |- 31,8 | 19,1
Lo, Ml H 15,9 |- 63,7 | 31,8 | 159 |- 31,8 159 |- 31,8
Cy, Mx®@ - 637 |318 |- 159 | 318 |637 |159 |318 |637
Co, Mx®D 637 |318 |- 159 | 318 |318 |- 318 | 637 |-

11. YyeOHO-MeTOANUECKOE 00ecTIeueHne TUCIUILIHHBI

11.1. Pexomenayemas qureparypa
1. bormanos, B. B. Dnekrpotexnuka : yaeOHoe mocobue / B. B. bornanos,

O. b. Hassimenko, H. I1. CaBun, A. B. CancaneB. - HoBocubupck :
HI'TY, 2019. - 148 c. - ISBN 978-5-7782-3954-8. - Tekcr : 31eKTpoH-
weii  // OBC "Koncynaprant ctymedta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785778239548.html (maTa 00-
pamenus: 15.09.2023). - Pexum gocTtyna : mo MOJIMUCKE.




. Epmyparckuit, [1. B. Dnexkrporexnuka u snekrponuka / I1. B. Epmypat-
ckuil, I'. II. JIprukuna, FO. b. Munkus. - Mocksa : JIMK Ilpecc, 2013. -
416 c. - ISBN 978-5-94074-894-6. - Tekcrt : anexrponnsiii // ObC "Kon-
CYJIbTaHT cryaeHTa" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785940748946.html (mara 06—
pamenus: 15.09.2023). - Pexum gocTtyna : o MOJIIMUCKE.

. Kierrua, B. @. Onekrporexnuka. JlabopaTopHbiii mpakTuKym : y4eO.
nocobue / B. ®@. Knenva- 3-e usn. , crep. - Munck : PUIIO, 2019. - 179
c. - ISBN 978-985-503-867-3. - Tekcr : anexkTpoHHbIit // DbC "KOHchIL-
TaHT cryaeHra" ; [caitT]. - URL
https://www.studentlibrary.ru/book/ISBN9789855038673.html (zmara 06-
pamenus: 15.09.2023). - PexuMm nocTtyna : o MOJIMHUCKE.

. Mapuenko, A. JI. DnekrpoTexHuka : yueOHoe nocooue / A. JI. MapueH-
k0. — Mocksa : UHOPA-M, 2022. — 236 c. — (Bricuiee oObpazoBaHue:
bakanaspuart). - ISBN 978-5-16-017056-5. - TekcT : 3MEKTPOHHBIA. -
URL: https://znantum.com/catalog/product/1587594 (nata oOGpaiieHus:
15.09.2023). — Pexxum focTyma: mo moAmucKe.

. DnekTpoTexHuka. B mpumepax u 3amauax : yuednoe nocodue / E. U. An-
rasud, B. B. bormanos, A. B. Cancanes [u np.] ; nox oour. pen. E. U.
Anrasuna. - HoBocubupcek : M3a-so HI'TY, 2020. - 128 c. - ISBN 978-5-
7782-4287-6. - Tekcr : ANIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1869119 (mara oOpallieHus:
15.09.2023). — Pexxum A0cTyma: MO MOAMKUCKE.

. l'anbniepun, M. B. DnektpoTexHHKa U 3JIEKTpoHUKA : yyeOHuk / M.B.
lanpnepun. — 2-¢ u3a. — Mocksa : DOPYM : UHOPA-M, 2023. —
480 c. — (Bwicmiee oopazosanue). - ISBN 978-5-00091-779-4. - Tekcr :
anektpoHubii. - URL: https://znanium.com/catalog/product/2030904
(mata obpamenus: 15.09.2023). — PexuM qocTyna: 1o momuckKe.

. Mapkenos, C. H. DnekTpoTexHuKa U 3JEKTPOHUKA : ydyeOHoe mocobue /
C. H. Mapkenog, b. f. CazanoB. — Mocksa : UHOPA-M, 2020. — 267
c. — (Bwicmiee o6pazoBanue: bakanaBpuar). - ISBN 978-5-16-014451-1.
- Tekcr: 3JIEKTPOHHBIM. - URL:
https://znanium.com/catalog/product/982772 (mara oOpareHus:
18.09.2023). — Pexxum mocTtyna: mo moJmucKe.

11.2. llepuoguyeckue U31aHuUsI

He UCNOb3YIomcAl

11.3. HopMaTHBHO-NIPABOBbIE AKTHI M HHbIE IPABOBbIE IOKYMEHTBHI
He UCNONb3YIOMCS



11.4 IlepeyeHb 31eKTPOHHO-00pa30BaTeJbHbBIX PECypCcoOB
1. YuebHO-MeTOqMUECKIE MaTEepHAalIbl 110 TUCHUIUIMHE « DJIEKTPOTEXHUKA U

AJIEKTPOHUKAY (JIEKTPOHHBIN 00Opa3zoBaTenbHbIN pecype pasmeiieH B UOC OTU
(punman) CI'TY umenu ['arapuna 10.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=120)

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

11.5 DyIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMBbI
1. «OBC IPRbooksy,

2. OBC «Jlanb»

3. «OBC elibrary»

4. ObC «KOHCVYIJIbTAHT CTYAEHTA»

11.6. Pecypchl HHPOPMANMOHHO-TEIEKOMMYHUKAIIMOHHON  ceTH
«AHTepHeT»
He UCNOIb3YIOMCA

11.7. IleuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/ibHbIE pecypchl B hpopmax,
aJaNTUPOBAHHBIX [UIS CTYACHTOB ¢ OIrPAHMYEHHBIMH BO3MOKHOCTAMH
310POBbA (IJI TPYII M MOTOKOB ¢ TAKUMHM CTYACHTAMH)

1. AnantupoBanHas Bepcus HOb, nns ucnosib3oBaHWsS HMHBAIWAAMU U
JIUIIaMH C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3I0POBbSI

Obyuarowuecs uz yucia uneanuoos u auy ¢ OB3 obecneuenvt neuamuwvimu u
(unu)  INEKMPOHHLIMU — 00paA308ameNbHbiMU  pecypcamu 8  ¢hopmax,
a0anmupoB8aAHHbIX K 02PAHUUEHUSAM UX 300POBb .

12. UHdopManMOHHO-CIIPABOYHBIE CHCTEMbl U HNpodeccHOHAIbLHbIE
0a3bl JaHHBIX

OOyuaromumMcst o0ecnieyeH AOCTyM (yAajJeHHBIA TOCTYI), B TOM 4YHCIIE B
cllyyae TIPUMEHEHUS JJIEKTPOHHOTO 00yYeHUs, TMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUH, K COBPEMEHHBIM MpOQEeCCHOHAIBHBIM 0a3aM JaHHBIX W
MH(POPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM.

12.1 IlepeyeHb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
1. CopaBounas npaBoBas cucteMa «KoncynpTant [Lmrocy.
2. bubmmoreka MI'Y um M.B.JIomonocoBa. Xumudeckuii pakynpsrer MI'Y
www.chem.msu.su
3. Poccuiickas nanmonaneHas ounbnuoreka (PHB) www. nlr.ru

12.2 Tlepeuenb npoeccHOHATBLHBIX 023 JAHHBIX
He UCNOJIb3YIOMCSL


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

12.3 TlepeyeHb MHGPOPMALMOHHBIX TEXHOJOTMH, HCNOJIb3yeMbIX NPH
OCYLLIECTBJICHHMH 00pPa30BaTeJbLHOI0 Mpouecca no JMCUMILVIMHE, BKJIYasi Ie-
peYeHb MPOrPaMMHOI0 o0ecreYeHust

OOpasoBaTenbHBIN MpoIecc MO AUCIHUILIUHE OO0eCTeueH HEOOXOIUMBIM
KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOJHO pPacmpOCTPaHSIEMOTO IMPOrPaMMHOTO
oOecriedyeHHs, B TOM YHCJIE OTCYECTBEHHOTO IPOU3BOACTBA  (MOICKUT
OOHOBJICHUIO TTPU HEOOXOIUMOCTH).

1) JluneH3noHHOE MpoTrpaMMHOe 00ecIieUeHHe

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

Kaxnpiii  oOywaromuiics B TEYeHHME BCEro mepuoaa  oOydeHus
o0ecreunBaeTCss MHIMBUIYATbHBIM HEOTPAHWYCHHBIM JOCTYIIOM K AJIEKTPOHHO-
OUOIMOTEYHON cHCTEME M AJIEKTPOHHOW WH(POPMALMOHHO-00pa30BaTEILHON
cpene.

13. MaTepuaibHO-TeXHHYECKOe O0ecreYeHne

Yuebnasa ayoumopus ona nposedenusn 3aHamuii 1eKYUOHHO20 MUna

YKOMIUIEKTOBaHA  CHEIMAIM3UPOBAHHON MEOENbl0 M TEXHUYECKUMHU
cpeacTtBamu oOydeHus: 16 cronoB, 32 cTyna; pabodee MECTO MpenojaBaTes;
MeJIoBas 0CKa, ; MNpoekTop View Sonic, cTallMOHAPHBIA MPOEKIIMOHHBIA 3KpPaH,
cucteMHbli 010k (Dualcore/251°6/320, knaBuaTypa, MbIlb) MOJKIIOYEHHBIA B
CETh C BBIXOJOM B MHTEpHET W IOCTYNOM B MH(POPMAIMOHHO-00pa30BaTEIbHYIO
cpeny OTU (punuan) CI'TY wumenu Tarapuna 1O.A., ydeOHO-HarJsIHBIC
nocooOwusi, 00eCTIeUnBaOIINE TEMAaTUIECKUE WILTIOCTPAIMH TI0 paboueil mporpaMme
JTUCITUTITUHBI.

Vuebnas ayoumopus 0ns npoeedenusi 3aHAMUL NPAKMUYECKO20 mund,
meKyujeco  KOHMpOAs U  HNPOMEJCYMOUYHOU — ammecmayuu, 2pynnogulx u
UHOUBUOYATLHBIX KOHCYIbMAYUll

YKOMILUIEKTOBaHA  CIEIMATM3UPOBAHHON MEOENbl0 M TEXHUYECKUMH
cpeactBamu  oOydeHms: 20 pabounx MecT oOydaromuxcs; pabouee MecTo
MPEIOIaBaTelsd; KJIACCHAas JIOCKAa; ITPOCKUMOHHBIM JKpaH; MYJIbTUMEIUNHBIN
MPOCKTOP; KOMIIBIOTEp, TOJKIIOYCHHBIH K IHTEepHET ™  JOCTynoM B
nHpopmarimonHo-oopazoBarenbHyo  cpeny OTU  (bunmuan) CI'TY wumenu
lNarapuna [O.A.; aeMoHCTpallMOHHOE OOOpyJOBaHUE U Y4eOHO-HAIJISIAHBIC
nocoowus.

Vuebnas ayoumopus 01151 nposedenuss 3aHamuil 1a60pamopHo2o munda

YKOMIUIEKTOBaHHAS CHCIUATM3UPOBAHHOW MEOETbl0 M TEXHUYCCKUMH
cpenctBaMu  OOydeHHs,  OCHalleHa:  npubopbl,  HAOOpPBl  AJIEMEHTOB
(compoTHBiCHMs,  KOHACHCATOPHI,  KAaTyIIKd  WHIYKTUBHOCTH,  JTUOJBI,
TPaH3UCTOPHI),  OcHILIOTpadbl, 3JIEKTPUUYECKUE TEHEPATOPhl, JIAOOPATOPHBIN
CTEH/I HCCIIEOBAHUE IIETICH MOCTOSHHOTO TOKA, WCCJICAOBAHHE BBIIPSIMUTEIEH,
n1abopaTopHblil cTeH ] ogHO(da3HbIe IenH, TpeX(a3HbIE LENH, BIMPIMUTEINH.
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Pabouyro nmporpaMMmy cocTaBuil ///j, o= /A.C. Moctosoii/




14. JlonoiHeHnsi U I3MEHEHUA B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. xadenpoii / /

BHeceHHbIe M3MEHEHHs YTBEPKIEeHbI Ha 3acenannn Y MKH
« » 20 _ ropma, mpoTokoa Ne
[Ipencenarens YMKH / /




