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CTpykTypa u coaepxkaHue JTUCHUILITHHBI

1. Hean u 3a1a4u JTUCHMILUIMHBI, €€ MECTO B YUeOHOM mpouecce

Henp w3yyeHMss JMCHMIUIMHBI — TPUOOPETEHME  HABBIKOB  pacyera
ANEKTPUYECKUX U MarHUTHBIX ITOJIEW Ul MX MPUKIIAIHOTO IMPUMEHEHMS U1 CO3/1aHus,
Iepelayu U PacipeacsIeHUs JIEKTPOIHEPTUN KAK YHUBEPCATIBHOIO NTOCPEIHUKA MEXKITY
HMCTOYHHKAMU 3HEPIUU U MOTPEOUTENSIMH, JUIsl PEIIeHHs] poOeM MpruOOpOCTPOEHHUs,
OMOTEXHUYECKUX CHUCTEM M TEXHOJIOTUM, Tepefadyd M pachupeiesieHuss MHPOpMaIuy,
AIIEKTPOHHUKH, aBTOMATHKH, TEJIEMEXaHUKH, HWH(POPMAIMOHHO-U3MEPUTEIBHOU U
BBIYMCIIMTEIILHON TEXHUKH.

OCHOBHBIMM 32/1a4aMM U3YYCHHS TUCHUIUIUHBI « DJEKTPOTEXHUKAY SIBIISFOTCS:

-U3yyeHue OJHOM u3 (opM MaTepuu - OHIEKTPOMATHUTHOTO IOJII M €ro
IIPOSIBJICHUN B PA3JIMYHBIX YCTPOUCTBAX TEXHUKHU ;

- YCBOCHHE COBPEMEHHBIX METOJOB MOJACIMPOBAHUA DIJIEKTPOMArHUTHBIX
IIPOLIECCOB, METOAOB AaHaJIM3a, CHHTE3a M pacyera DIEKTPUYECKUX  LEIEH,
AJIEKTPUYECKUX M MAarHUTHBIX MOJIEH, 3HaUEHUE KOTOPBIX HEOOXOAUMO ISl MOHUMAaHMUS
U YCIEIIHOTO PELIeHUs] MHKEHEPHBIX Mpo0sieM Oy Tyliel CeluanibHOCTH

2. MecTo nucuumiiaabl B cTpyktype OOII BO.

JucruminHa «3JIEKTPOTEXHUKA» OTHOCUTCS K IIUKIY OCHOBHBIX JHCIUTIINH

po¢heCCUOHAIBHOTO ITUKJIA TOJATOTOBKHU.
3HAHMSA:

OCHOBHBIC TIOHSITUS W  3aKOHBI DJIEKTPOMArHUTHOTO TIOJS U  TEOpUHU
ANEKTPUYECKUX U MATHUTHBIX LIETICH,

napamMeTpbl AIEKTPUUECKUX CXEM U CIMHUIIBI UX U3MEPECHHUS;

METO/bl aHaldM3a Ienell aHaimu3a TOCTOSHHOTO W TIEPEeMEHHOr0 TOKa B
CTAIMOHAPHBIX U MEPEXOTHBIX PEKUMAX,

HHEPTETUYECKUE COOTHOIIEHUS B LETISIX TOCTOSTHHOTO U MEPEMEHHOTO TOKa.;

OCHOBHBIC TIOJIOKEHHST TEOPUHU YETHIPEXITOTIOCHUKOB

YMEHUS:

MIPUMEHSATh METOJIbl BPEMEHHOTO U YACTOTHOTO aHaIM3a LENEH ISl HAXOXKICHUS
pEaKIMu Ha Pa3IMYHbIC BUIbI BO3JACUCTBUM,

MIPOU3BOAUTH OLICHKY DHEPTETUUECKUX nokas3arejieu YCTPOMCTB,

DKCIIEPUMEHTAIBHO ONPEACIIATh MapaMeTpbl PEXKHUMOB U MAPaAMETPBI CXEM

3aMEIIEeHUs] YCTPOUCTB

CHUMAaTh TOKa3aHUS W TIOJIb30BATHCS DJICKTPOU3MEPUTEIHHBIMUA MPUOOpaMU U
MIPUCTIOCOOTICHUSIMU



HAaBBbIKH:

TepMI/IHOJIOI“I/Iﬁﬁ/'I TCOPHUHN IJJICKTPOMAT'HUTHOTO IIOJII U TCOPHUU IJICKTPUYUYCCKUX U
MAarouTHBIX HCHCI?I,

MCTOJaMH KAaYCCTBCHHOI'O aHAJIN3a ueneﬁ

IMPpUKIaJHBIMU IIpOTpaMMaMi pacudCTa U MOICINPOBAHUA IJICKTPHICCKUX ueneﬁ
" 3JICKTPOMAIrHUTHBIX TIOJICH.

CopepxaHue  TUCHUIUIMHBI  «OJJEKTPOTEXHUKA»  SBISIETCS  JIOTUYECKUM
IIPOJOJDKEHUEM COJEPKaHUA JUCHUIUIMH MAaTEMAaTHYECKOTO M E€CTECTBEHHOHAYYHOTO
nUKIoB — «®Pusukay, «Bpicmiasg MaTeMaTHKa» W CIY)KUT OCHOBOW JJISI OCBOCHHS
JTUCHUIUIMH  «DJIEKTpOHUKa», «MHuKporpoieccopel B mnpubopax», «Teopernueckue
OCHOBBbl M3MEpPUTENBHBIX M HMH(POPMALMOHHBIX TEXHOJOTU», «W3meputenbHbie
npeoOpa3zoBaTean» U Apyrux npophecCuoOHAIbHBIX JUCIHUILIMH.

3. TpebGoBaHus K pe3yabTaTaM OCBOEHUSI COIEPKAHUSA TUCUUILINHBI

Kon u Wuaukatopel  JOCTHKEHHM [lepeuenn IUTAHUPYEMBIX

HaVMEHOBAaHUE KOMIIETEHIIMM ([0  peaju3yeMol | pe3yJbTaToB

KOMIIETEHIINH JMCLUIUINHE)

VK-1. Cnocoben | YK-1.1. 3nare: Meronuku noucka, | YK-1.1. 3HaTh: METOOUKH IIOWCKAa,

OCYILIECTBIIATH coopa u o0OpaboTku mHpoOpmauuu; | coopa u 00paboTku HHoOpMaIuHy;

IIOUCK, KPUTUYECKHN | aKTyaJIbHBIC poccuiickue U | aKTyaJIbHBIC poccuiickue u

aHaJlM3 W CHUHTE3 | 3apyOeKHbIe UCTOYHUKHU | 3apyOe’KHbIe UICTOUHUKU MHPOPMALUU

nH(popManuu, nHpopmauu B cthepe | B chepe npodecCuoHaIbHOM

MIPUMEHSATh npoeCCUOHATIBHON AEATENbHOCTH; | ACATEIbHOCTH; METOJ] CHUCTEMHOTO

CHCTEMHBIH TOJXOJ | METOJl CHCTEMHOTO aHaJIH3a aHanm3a

JUTS pemenus | YK-1.2. YMers: npuMeHaTh | YK-1.2. YMeTs: npuMeHATh METOIUKH

MIOCTABJIEHHBIX 337]a4 | METOAUKM  MOMCKa, cOopa W | moucka, cbopa u  00pabOTKH
00paboTKH uHpopmanuy; | HHGopMaIuy; OCYILIECTBIIATh
OCYIIECTBIISTh KPUTHUYECKUH | KpUTHUECKUH  aHalWM3 ©  CHUHTE3
aHaM3 W CHHTe3 HHpopMaluy, | THPOPMALIMH, MTOJYYEHHON U3 pa3HbIX
MOJIy4E€HHOM u3 pa3HBIX | HICTOYHUKOB, TMPUMEHATh CUCTEMHBIN
HCTOYHUKOB; HOPUMEHSTD | MMOJXOA Ui PEIIeHUs MOCTaBICHHBIX
CHCTEMHBIH TOIXOMA ISl pPEelICHUs | 3ama4
MOCTaBJICHHBIX 3a/1a4 VK-1.3. Brnagers: MeTolamMH IOHUCKA,
YK-1.3. Bmaners: MeToJaMu | coopa W 0OpabOTKM KPUTHYECKOTO
nmoucka, cOopa M  00pabOTKHM | aHanmM3a M CHUHTe3a HH(popMauuy;
KPUTHUYECKOTO aHaIW3a M CHHTE3a | METOAMKOW CHCTEMHOTO TOIXO0Ma s
uH(pOpMaINH; METOJMKOH | pelIeHus OCTaBICHHBIX 3aa4
CHCTEMHOTO TIOJIX0/1a JIJISl PeIIeHUs
MOCTaBJICHHBIX 3a/1a4




OIIK-1.
Cnocoben
MIPUMEHSATD
€CTCCTBCHHOHAYYHBIC
U OOIIEeHHKEHEPHBIC
3HAHUS, METO/IbI
MaTeMaTU4eCKOro
aHajau3a 51
MOJICIIMPOBAHUS B
WHKEHEPHOU
JIEeITEIbHOCTH,
CBSI3aHHOM c
MMPOCKTUPOBAHUEM U
KOHCTPYMPOBAaHHEM,
TEXHOJIOTUAMU
IIPOM3BOJICTBA
puOOpPOB "
KOMILJIEKCOB
HIHPOKOTO
Ha3HAYEHU

OIIK-1.1.  Ilpumenser  3HaHUA
MaTeMaTUKU B MHKEHEPHOU
IIPAKTUKE TIPU MOJEIUPOBAaHUHU
OIIK-1.2.  IlpumeHnser  3HaHUSA
€CTECTBCHHBIX HAYK B MH)KEHEPHOMN
IIPaKTUKE

OIIK-1.3. [Ipumensier
OOIIEMH)KEHEPHbIE ~ 3HAHUS B
VWHXCHEPHOU JESATEIIBHOCTH

3HaTh OCHOBHEIC OpUueMbl U MCTO/bI
MAaTE€MaTU4YCCKOI'O alrirapara,
IMPUMCHACMBIC U PCIICHHUA 3aaad
HpO(i)eCCI/IOHaJIBHOI\/'I JACATCIIBHOCTH,
BHU/bI MO)IGJIGﬁ u OCHOBHBIC
IMPUHIOMUIIBI UX U ITIOCTPOCHH,

YMeTh BBLISBISITH
€CTECTBCHHOHAYYHYIO CYITHOCTh
npoOJjeM, BO3HHKAIOIIUX B  XOJe
npo(heCCUOHATBHOW  JIeATEIHHOCTH,
NpUBJICKATh  JUISI  MX  PCIICHHS
COOTBETCTBYIOIINE MTPHUEMBI U METOJIbI
MaTeMaTHYECKOTO armrmapara;
PUMCHSITh WHHOBAIIMOHHBIC
TEXHOJIOTH B o0acTu
poeCCHOHAIBHON JESATEIHHOCTH;
Baaners npuemMaMu ¥ METOJaMU
MaTeMaTHYECKOTo anmapara Jis
penreHus 3a1a4 npodeccHoHaATBHON
JeSITeJIbHOCTH;, HAaBBIKAMU TIPOBEICHUS
KOMIIBIOTEPHOTO MOJICTTHPOBAHUS

4. CTpyKTYypa M cojiepKaHue U CHUTLTUHBI

4.1. O0beM yueOHO JUCHUIIMHBI U BHAbI y4e0HOI padoThl

But yueHoii pagoTsI O0beM yacoB (3a4. el1.)
Ounas gopma 3aounas popma
OO0mas yueoHasi Harpy3Ka (Bcero) 216 216
(6 3au.ex) (6 3au.en)
Oos3aTesibHAs ayIMTOPHAsS y4eOHasi HArpy3Ka (Bcero) 126 40
B TOM 4McJIe:
Jlexmun 51 12
CeMuHApCKHUE 3aHATHS - -
[IpakTHueckue 3aHATHS 34 8
JlaGopatopHsie paboThI 34 8
KypcoBas pabota (KypcoBoii IpoeKT) - -
Hpyrue ¢opMbl U METOIbI OpraHW3aluu 00pa3oBaTEIHLHOTO - +
mporiecca
CamocTtosiTesqibHast paboTa cTyAeHTa (Bcero) 97 188
®dopMa aTTecTauu 3auer, 3auer,
9K3aMeH 9K3aMeH




4.2. Conep:xaHue pa3ieioB IUCHUIINHBI

Cemectp 3

Tema 1. OCHOBHBIEC TOHATHUSA ¥ 3AKOHBI JJIEKTPUYECKOM 1eNH

DJiekTpruueckas 1enb. ICTOUHUKM U NPUEMHHUKH 3JIEKTPOMArHUTHOM SHEPIHUU.
Tok, HampskeHHEe W MOIIHOCTh. BBIOOP MOJOKUTEIBHBIX HAMpPaBJICHUH TOKOB H
HANPsDKCHUW. JIMHEMHBIE U HEJIMHEHMHBIC DJICKTPUYECKUE LENU. Y CTAHOBUBIIMUCS U
MEPEXOIHBIA PEKUMBI DJICKTPUUECKUX Leneil. CxeMbl 3aMEelICHHs] AJIEKTPUUECKUX
uener. Pe3ucTuBHBIC, WHAYKTHBHBIE M €MKOCTHBIE 3JIEMEHThl CXEM 3aMEIICHUS.
JIunelinble U HEIMHEHHBIE 3JIEMEHThI. 3aKOHbI OMa U 3JIEKTPOMAarHUTHOW MUHAYKIUU.
Ucrounnkn OJIC u Toka. CxeMbl 3aMelIEHUs KaTylleK WHIYKTUBHOCTH,
3JIEKTPUYECKUX KOHJIEHCATOPOB U HCTOYHUKOB 3JIEKTPUUYECKON IHEPTUU.

[lepBbIil 1 BTOpOit 3akoHbl Kupxroga. bagaHc MOIIHOCTH B PE3UCTUBHBIX LIETISIX.

HpOCTI)Ie N CJIOXHBIC JJICKTPHYCCKUC ICIIM IIOCTOAHHOI'O TOKa MGTOIIBI 50,4
pacucTa

Tema 2. YcTaHOBUBUINIICA peKuM JIMHEHHBIX Hemeil ¢ MOCTOSAHHBIMHU U
TAPMOHUYECKUMU HANPAKEHUSAMH U TOKAMH

[locTosiHHBIE ¥ TIEpUOJMYECKME TOKM U HanpsDKeHUs. [ apmoHuueckue
(cuHycouganbHble) TOKU M HarpspkeHus. [IpombinieHHas yacrota. JledcTByromue
3HAYEHHUS  rapMOHMYEeCKMX  BenuuuH. [lapamerpuueckuin  meron.  Meron
npoBojgumocTeid. CuMmBoiaMueckuid Meton. JleWcTBUsS Haa TapMOHHUYECKUMU
BEJIMYMHAMHM C OJMHAKOBOM yrioBod wyactoroil. 3akonbl Oma u Kupxroda B
cuMBoIM4eckoil ¢dopme. KomruiekCHbIE CONMPOTHBICHHUS W MPOBOJUMOCTH. Merton
ypaBHeHuit Kupxroda B cumBoimdeckoit gopme. MOUTHOCTh MPU TapMOHUYECKUX
TOKaX W HamnpsHDKEHUsIX. AKTUBHAs, PEAaKTUBHAs M TIOJHAs MOIIHOCTU. 3HAKHU
MOIIIHOCTE!N Y HANpPaBJICHHUE NIEPEIaun SHEPTUH.

bajjanc  MomHOCTEW TIpU  TAPMOHHUYECKUX  HANPSDKEHUSAX M TOKax.
Tonorpaduueckue u gydeBble BEKTOPHbIE IUAarpaMMbl. MeTO/Ibl KOHTYPHBIX TOKOB U
y3JI0BBIX TMOTEHLIHMAIOB B cuUMBoHMueckoil (opme. IIpeobpa3oBaHusi KOMIUIEKCHBIX
CXEM 3aMenlieHus1. MeToabl pacdyeTa MPOCThIX U CIOKHBIX LENEd CHHYCOUIAIBHOTO
TOKA.

Tema 3. YUacToTHBIE CBOMCTBA M Pe30HAHCHBbIE 3P (PeKThI B JINHEHHBIX
JIEKTPUYECKHUX LemsaX

Pe3oHaHC B IMHEHWHBIX JICKTPUICCKUX METISX MPU TAPMOHUYCCKUX HANPSDKCHHSX
U TOKax. Pe3oHaHC mNpuM TOCICIOBATCIBHOM, TapajUICIbHOM U CMEIIAaHHOM
COCTMHCHMSIX WHIYKTUBHBIX U €MKOCTHBIX 3JIEMEHTOB Iienu. JIOOPOTHOCTh KOHTYpA.
Pe3oHaHCHBIC M YaCTOTHBIC XapaKTepUCTUKU. [IpuMeHeHHe pe30HaHCHBIX 3(P¢eKToB
JUTSl YCHJICHHWSI TapMOHWYECKHUX HAINpPsHKEHUH M TOKOB, a TaK)Ke IS TOBBIMICHUS
Kod(ppuIIMeHTa MOIITHOCTH.

Tema 4 . Ilenu co B3aUMHOI HHIYKTHBHOCTBIO.



CoOcTBeHHble M B3auMHble MHAYKTUBHOCTU. Koadduument cpszu. CoriacHoe u
BCTPEYHOE BKIIIOUEHHE WHIAYKTUBHO CBS3aHHBIX OJJeMeHTOB. Pacuer meneit co
B3aMMHOM WHAYKTUBHOCTHIO CHUMBOJIMYECKHMM METOJOM. Pa3Bsizka WHIYKTUBHOMN

CBJ3H.

Cemectp 4

Tema S . HesiuHeliHbIe 3JIEKTPUYECKHE LENU OCTOSHHOIO TOKA

OCHOBHBIC TIOHATHS O HEIMHECHHBIX Oe1saXx, MCETOJbl aHaJIH3a HEJIUHEHHBIX
QJICKTPHUICCKHX ueneﬁ IIOCTOSAHHOI'O TOKa
rpa(l)I/I‘-ICCKI/Ie N aHAJIMTHYCCKUEC MECTOAbBI aHAaJIM3a HEJIMHEHHBIX SJICKTPHUYCCKHX ueneﬁ
IIOCTOAHHOT'O TOKa

Tema 6 . Tpexdasubie djIeKTpUUECKHE LU

Jluneitnpie Tpexdaszuvie 1nenu. ®Paza u HyneBoil mnpoBoa. Paszueie DJC u
HanpspkeHus. Jluneitnbie Hanpspkenus. CuMMmerpuyHasi TpexdaszHas CcUcTeMa
HanpsDKeHUW U TOKOB. Da3oBbIN oniepartop.

[Tonyyenne cummerpuuHodt TtpexdazHoi cucrtembl OIJC npu nomomu
CUHXPOHHOTO JJIEKTPOMAIIMHHOTO reHeparopa. CoeauHeHne (Qa3HbIX OOMOTOK
reHepaTopa 1 oTpeOUTeNs 3B€3101 U TPEYTOJbHUKOM.

CHUMMETpUYHBIN pexuM TpexPazHOHU LEenu MpU COCIMHEHUHN Harpy3KH 3Be3101 U
TPEYroJIbHUKOM. AKTHUBHAs, pEaKTUBHAs U MOJHAs MOIIHOCTH Tpex(da3HoW 1enu B
CUMMETpUYHOM pexuMe. Pacuer Ha onHy a3y Tpex(da3HbIX 1eneil B CHMMETPUYHOM
pexume. BexTopHble amarpamMmbl TpexdasHbix 1eneil. bamanc wmomHocTel B
TpexdazHbix 1Hemsx. OnpeneneHue mopsaka yepenoBanus ¢a3. M3mepenue
MOIIIHOCTHU B TpeX(a3HbIX LIEMAX.

Hecummerpuunbiii pexxuMm  Tpexda3sHOM Ienu MpPU  COSAUHEHUU HArpy3KH
3BE3/I0M U TPEYroJbHUKOM. Pacuer criokHOW Tpexdas3HoW 1enu B HECUMMETPUIHOM
peXUME METOAOM Y3JIOBBIX MOTEHUUAIOB (HANpPsDKEHUN). ABapUiHBIC PEKHUMBI B
Tpex(a3HbIX HETsIX.

Tema 7 JInHeliHbIe IeKTPUYECKHE HENHU MPH HETAPMOHUYECKUX NMePHOANYECKHUX
HANPS)KEHUAX U TOKAX

[IpencraBneHre HErapMOHUYECKUX MEPUOANYECKUX HANPSKEHUI U TOKOB B BUJIE
TpuroHomeTpuueckoro psaa @ypse. luckperHbie (MMHENYATHIE) CIIEKTPhL. 3HAYECHHUS
HErapMOHWYECKHX TOKOB M HAIpSOKEHUUM M HUX HM3MEpPEHUE: CpellHEe 3a MEPHO[,
CpelHee MO MOIYJI0, MaKCHUMajbHOE M JelcTByroulee 3HaueHusa. KoappuuueHTb
(OpMBI, aMIUIUTYIbl, UCKAXEHUS W TapMOHUK MOIIHOCTh HpPU NEPUOAMYECKUX



HAIIPAKCHUAX M TOKaX: aKTUBHAA, PCAKTHUBHAA, ITOJIHAA. KOBClJ(i)I/IHI/IeHT MOIIIHOCTH.
Pacuer HGHCP'I C HCCUHYCOUOAJIBHBIMHU HAIIPSKCHUAMHA U TOKaAMHU.

Tema 8. OCHOBBI TEOPHUH YeTHIPEXIMOJIIOCHUKOB

[TaccuBHBIC M AKTUBHBIE YETHIPEXIOIIOCHUKU. YpaBHEHUS B popme A. Pexxumel
XO0JIOCTOr0 XoAa M KopoTkoro 3ambikanusi. T u I1 — oOpa3Hble cXeMbl 3aMelleHUs
MACCUBHBIX  YETHIPEXIOJIIOCHUKOB. BXO0mHOE ¥  BBIXOAHOE  CONPOTHUBIICHUS.
CUMMeTpUYHbIE ¥ HECUMMETPUYHBIE YETHIPEXIOJIOCHUKHU. YPaBHEHUS AKTHUBHBIX
YETHIPEXMOIIOCHUKOB. PeXXHM COracOBaHHON Harpy3KHu.

Tema 9. Ilepexoanbie mpouecchbl B JJUHEHHBIX 3JIEKTPUYECKUX HEMsAX

[lepexomubie  mpoIecCHl B DJICKTPUYECKUX  Iemsax. Kommyrtarmus u
CKauK00Opa3HOEe M3MEHEHHE HANpPsHKEHUH M TOKOB. 3aKOHBI KOMMYTAIlUU. Y CIIOBUS
BO3HMKHOBEHHUS  TEPEXOMHBIX  mporieccoB. JluaeiHsle  nuddepeHnraibabie
ypaBHeHHs. Kiaccuueckuii MeTo1 pacyeTa MepexoaHbIX MporeccoB. [IpunyxaeHHbIC
U CBOOOJIHBIC COCTABJISIONIME HAMPSDKEHUH M TOKOB, KOPHHU XapaKTEPHUCTHUECKOTO
ypaBHEHHMSI, HE3aBUCHUMBIC U 3aBUCHMMBIC HaudajabHbIC yCIOBUSA. OCOOCHHOCTH pacdeTa
MEePEXOJIHBIX MPOIIECCOB B IEMAX IepBoro mopsjaka. IlocTossHHas BpeMeHU W
JUTMTEIBHOCTh ~ TIEPEXOJHOTO  Mpolecca. ATNEpUOTUYSCKUN, KPUTHUYECKHH H
KoJie0aTeIbHBIN PEKUMBI TIEPEXOTHOTO MpoIIecca B IEIIX BTOPOTO MOPSAaKa. YTaoBas
4acToTa CBOOOHBIX KoJjieOaHuid. OO0O0ICHHBIE 3aKOHBI KOMMYTAIIUH.

OnepaTopHblii METOJl pacuera NEPEXOAHBIX MPOLECCOB B JIMHEHMHBIX ILEISX.
[IpeoOpazoBanust Jlamnaca, omepaTOpHble H300paKEHUST OCHOBHBIX (YHKIUN WU
TeopeMa pa3loXKEHUs JIs1 OTBICKAHUS OpPUTMHAJa MO HM3BECTHOMY OIEPATOPHOMY
n3o0paxkennto GyHkiuid. OnepaTropHble CXeMbl 3aMEIICHUS TUHEHHBIX 2JIEMEHTOB.

3akonsl Oma u Kupxrodpa B onepatopHoit ¢opme. KoMOuHMpOBaHHBIN
(omepaTopHO- KJIACCUYECKUI) METOJ pacueTa MepexoaHbIX mnpoieccos. Ilepexoanbie
Y MMITYJIbCHBIE XapaKTEPUCTUKHU MMACCUBHBIX JIMHEHHBIX Lened. Enunnunas yHkus
U eIWHUYHBIA uMIynbc. Pacder HampspkeHMH M TOKOB TMPHU  MPSMOYTOJBHBIX
UMITyJIbCaX M IpPU BO3JIECKWCTBHMM Ha LENb HMMIYJbCOB HANPSHKEHHUS WIM TOKA
MIPOU3BOILHOU (DOPMBI.

Tema 10. MarauTHbIe Henu

OcHOBHBIC TIOHSITUSI W 3aKOHBI MarHUTHBIX Iieneil. OOiasi xapakTepucTUKa 3ajad U
METOJIOB pacyeTa MarHUTHBIX 1ieneid. Kimaccudukanus MarHUTHBIX LETeH.



4.3. Jleknuu
Cemecrp 3.

Ne
11/

Ha3Banune TeMbI

O0beM yacoB

O4YHad

3a049Has

DneKTpuueckas 3Heprusi U ee ucnosib3oBanue. OCHOBHBIE ATarlbl
pa3BUTHUS HAyKH OO0 DOJCKTPHUUECKUX W MATHUTHBIX SIBIICHUSX.
[Ipenmer Kypca DNEKTPOTEXHUKA, €ro IOCTPOCHHUE, CBSI3b CO
CMEXHBIMH U CIEIUATbHBIMU JTUCIUILTAHAMH.

AKTUBHBIE U TIaCCUBHbBIC DJIEMEHTHI. JIMHEHHbIE W HEJIMHEHHbIC
AJEKTPUYECKUE  IEMHU. DNEeKTpUYECKOe  HampsDKeHHE U
anektpoaBwkymmas cuia (DC). TloHaTHE >IEKTPUYECKOTO TMO-
teHuuana. Mcrounuku 3IC u uctounuku Toka. CXembl AJIEKTpU-
YECKUX LIENEH.

1

3akoH Oma 1Jig y4acTKa U OJIHOM 1enu. MoIHOCTh B Ienu
MOCTOSIHHOTO ToKa. bananc momuoctu. Koaddunuent noaeznoro
neiicrBusi.3akoHbl Kupxroda.

[loTennmanpuass guarpamMma. MeToabl pacdeTra pa3BETBICHHBIX
Lenei: HemocpeacTBeHHO 1o 3akoHaM Kupxroda Meroabl pacyeTa
CJIOXHBIX IIEMeH TMOCTOSHHOTO TOKAa-METOJI KOHTYPHBIX TOKOB,
y3JIOBBIX MTOTEHIIMAJIOB, TEOpEMa 00 AaKTUBHOM JIBYXITOJIFOCHUKE

[Monyuyenus cunycoumanbuor DJ[C. OcCHOBHBIC MOHSTHS: TEPHO/,
yrioBas 4actoTa, ¢a3a, HadanmpHas (asza, pasHocTh (a3. MrHo-
BEHHOE, JCUCTBYIOLlEE M CpeAHEe 3HAYeHUsS CUHYCOMJAIbHBIX
HaTpsDKeHUH U TOKOB. [IprMeHeHre KOMIUIEKCHBIX YHCEIl K pacyeTy
JMHEWHBIX Lenel ¢ CUHYCOMIAIbHBIMU TOKaMHU U HANPSKEHUSIMU.
[TokazarenbHasi, TPUrOHOMETpHUUECKass U anreOpanueckas (Hopmbl
3allUCH KOMIUJIEKCHBIX BEIMUYMH. M300paxkeHne CHUHYCOMIAIbHBIX
TOKOB W HANpPsDKEHUH B KOMIUIEKCHOU (hopMme.

Onementsl R, L u C B nenu cuHycongaibHOro Toka. BpeMeHHble U
BEKTOpHBIE JuarpaMMmbl. YTibl ciaBura (a3. AKTHBHBIE U peak-
TUBHBIE COIIPOTUBIICHHUS.

AHanu3 pas3sBETBICHHBIX ILENEH CHUHYCOMJAIBHOIO TOKA KOM-
IUIEKCHBIM METOAOM (QITOPUTM pacdyera KOMIUIEKCHBIM METOJOM).
Meton 3akoHoB Kupxroda, KOHTYpPHBIX TOKOB, 3KBHUBAaJIEHTHOIO
reneparopa. [Ipumepsr.

ITocTpoeHHE BEKTOPHBIX IHArPAMM.

MOHIHOCTI) M DHEpPrusd B LCIAX IMEPEMEHHOTO TOKaA. MFHOBGHHaH,
aKTUBHAs, PEAKTUBHAs U TOJIHAg MOIIHOCTU. TpEeyrosbHUK MOII-
Hocteil. KoMmiuiekcHass MontHocTh. bananc montHoctei. M3mepenue
MOIIHOCTH BaTT™MeTpoM. KoappuimeHT MOImHoOCTH.

OOmiee ycnoBue pe3oHaHca. Pe3oHaHC HampsHKEHWH M PE30HAHC
TOKOB. Pe3oHaHCHbBIE 4acTOThl U TOOPOTHOCTh. YacTOTHBIE Xapak-
tepuctuku. [Ipumepsrl. Pe30HaHC B CII0KHOM COE€IMHEHH

SIBneHue >IEKTPOMAarHUTHOM WMHAYKUWU. B3auMmHas MHAYKTHB-
HocTh. Koaddunument crszu. Pacuer memeit mpu HaIW4Yuu B HUX
WHJIYKTUBHO-CBSI3aHHBIX Karymiek. llocnenoBaTenbHoe coennHe-
HUE UWHAYKTUBHO-CBSI3AHHBIX  KaTylIeK. OKCIIEPUMEHTAIbHOE
OMpCACIICHUC OJHOUMCHHBIX 3aKNMMOB. 3amuch ypaBHeHI/Iﬁ JJIA




Lenei co B3aMMHOW UMHAYKTUBHOCTBIO.

Hroro:

17

Cemectp 4

10

Henuneiinple 37I€KTpUUECKUE LENU MOCTOSAHHOTO Toka. IloHsitus 00
DJIEMEHTAaX MW CBOWCTBaX HeNMHEHHBIX 1enei. Kiaccuduxanus
HEJTMHEHWHBIX AJIEMEHTOB. BoJbTaMIiiepHble XapaKTEpUCTUKH HE-
MUHEHHBIX 2JieMeHTOB. Cratuyeckoe U auddepeHImaibHoe  COo-
[IPOTHUBJICHHUS.

11

I'paduueckne W aHaIUTUYECKHE METOJbI aHAIM3a HEJIMHEHHBIX
JNIEKTPUYECKUX [enei mocTostHHOro Toka [locienoBatesnbHoOe,
napajuieIbHOe COCAMHECHUE HEJIMHEWHBIX AJIEMEHTOB. MeTon NBYX
Y3JI0B

12

MHoro¢asHble Henu U CUCTeMbl B uX Kinaccudpukanus. [lomyuenne
tpexdaznoii cuctembl JJIC (tpexcdasneni reneparop). Cxemsl
coeauHeHus Qa3 renepatopa. [IpenmyiectBa Tpexdas3HbIX 1ene.

13

Cxembl coenuHeHusi Qa3 Harpy3ku. JIuHeliHbIe W (a3HBIE TOKH U
HanpspkeHus. OCHOBHBIE COOTHOIICHWST B CHMMETPHYHOM Tpex-
(dazHo# 1enw.

14

Pacuer Tpex(a3HbIX 1eneif B CHMMETPUYHBIX PEXUMAX MPH
COEMHEHUH Harpy3KH 3B€3/10M U TPEYrOJIbHUKOM. BeKTOpHBIE
auarpaMMbl AKTUBHAsI, peaKTUBHAS U MOJTHAsi MOIIIHOCTH TpeX(da3Hoii
CUCTEMBbI

15

Pacuer Tpexda3HbIxX 1enell B CHAMMETPUYHBIX 1 HECUMMETPUYHBIX
pexXuMax MpH COCAUHEHUN HArPy3KH 3BE3J10M U TPEYTOJIbHUKOM.
BekropHsle quarpaMMsl

16

JIuHeliHbIe LIENU IEPUOINYECKOTO HECUHYCOUIAIBHOTO TOKA.
[IpencraBieHre HErapMOHUYECKUX MEPUOANYECKUX HAIPSLDKEHUM U TOKOB B
BrJe TpUToHOMeTpuueckoro psga @Dypwe. [luckperHsle (IMHEHYATHIE)
CHEKTpbl. 3HAYEHWs HErapMOHMYECKHMX TOKOB M HANpPDHKEHUM W HX
U3MEPEHHE: CpeAHee 3a INEPHUOJ, CPEAHEE IO MOAYJ0, MAaKCUMAaJIbHOE U
JIeCTBYIOIIIEE 3HAYEHUS

17

MoIHOCTh PU NEPUOAMYECKUX HAINPSHKEHUSIX M TOKaX: aKTUBHas,
peaktuBHas, noiHas. Koaddumment moumHoctu. Pacuer uemeii c
HECHHYCOH1aJIbHBIMU HANPSKEHUSIMU M TOKaMU

18

IlaccuBHBIE U aKTHUBHBIE YCTBIPCXIIOJIHOCHUKH. YPaBHeHI/IH B (I)OpMC
A. PexxuMbBl X0OJIOCTOrO X0Ja U KOPOTKOT'O 3aMbIKaHHA. Tull -
O6p33HBIe CXEMBI 3aMCIICHUA IMTACCUBHBIX YCTBIPEXITOIFOCHUKOB.

19

BXO,Z[HOC U BBIXOJHOC  COIPOTHUBJICHUA. CI/IMMCTpI/I‘-IHBIC u
HCCUMMCTPUYHBIC  YCTBIPCXIIOIKOCHUKH. YPaBHeHI/ISI AKTHUBHBIX
YCTBIPCXIIOJIFOCHUKOB.

20

[lepexoHbIe MPOIECCH B JIMHEHHBIX 3JEKTPUUYECKUX LIETISIX. 3aKOHBI
KOMMYTalludi W  HOpMayibHble  ycioBus.  CBOOOAHBIA W

IIPUHYKJICHHBIN PEKUMBI




21

Pacuer mepexomHbIx mporieccoB B mensx mepporo nopsaka ( RL-
LIETIb)

22

Pacuer mepexomHbIX mporieccoB B memsx mnepBoro mopsaka ( RC-
LIETIb)

23

Pacuer mepexoaHsIx mporeccoB B Lemnsax nepsBoro nopsiaka B RLCH
nernax. OOmas MeToAMKa pacyeTa IEpPeXOAHBIX  IPOLECCOB
KJIACCUYECKUM METOA0M

24

OrnepaTopHbIil METO/I pacyeTa MepexoJHbIX IpoleccoB . 3akoH OMma
u Kupxroda B oneparopnoii popme

25

DJIEKTpUYECKHE LEeNM €  paclpelieICHHbIMU  [apaMeTpamu.
YCTaHOBUBIIMICA PEXUM B JIMHUU. BBIXOJHOE CONMPOTHUBIIEHUE
JIMHUH.

26

MaruutHple MaTepuanabl. MarHuTHbIE LENH IOCTOSIHHOTO TOKa.
OCHOBHbIE TIOHATHS, XapaKTEPUCTUKH U ypaBHEHMs, IPUMEHsEMbIe
IIpU pacueTe MarHUTHBIX Lieneil. deppoMarHuTHbIE MaTepUalIbl U UX
CBOWCTBA. AHAJIOrMsl 3aKOHOB UM YpPaBHEHMH MAarHUTHBIX H
ANEKTPUYECKUX HeNMHENHbIX Leneil. 3akonbl Kupxrodga u Oma g
MarHUTHBIX LEHeH.

Hroro

34

4.4. TIpakTuyeckue (ceMUHAPCKHE) 3aHIATHUS

Cemectp 3.

n/n

Ha3zBanue TeMbI

O0BeM yacoB

Ounas
dopma

3aouHas
dopma

[TocnenoBarenpbHOE W MApaUIEIbHOE  COCIUHEHHE  LENeu
MOCTOSIHHOTO TOKa. PacyeT 3KBHBAJEHTHOTO COMPOTUBIIEHUS,
HaIpSDKEHUH M TOKOB YYaCTKOB IIENEN ¢ MOMOIIBIO 3aKkoHa Oma u
3akoHOB Kupxroda. bananc mourHocrei

2

DKBUBAJICHTHBIE TPEOOPA30BAHUS ITCKTPUUECKUX IIETICH;
npeoOpa3oBaHue COMPOTUBIICHUH 3BE3/1a-TPEYTOJILHUK;
MOCJeI0BaTeNbHOE coeIMHeHne UcTOUHUKOB DJ[C; mepeHoc
DJIC gepe3 y3en. [loctpoeHne moTeHIMAIBHON AUATPAMMBI.

Metoabl KOHTYPHBIX TOKOB M Y3JIOBBIX MOTEHLIMAIOB. MeTo
SKBUBAJIEHTHOIO reHeparopa. bamanc MomHocTei.
VYcnoBue nepenayn MakCUMalbHOM MOIITHOCTH B HArpy3Ky

1

JIuHeHbIe e CHHYCOUAALHOTO TOKa. BpeMeHHbIe
JUarpaMMbl. HadalibHbIe (ha3bl, yrou casura as.

Pacuer nenei cMHycOMIaIBHOTO TOKA MPHU MOCIEA0BATEIIBHOM U
MapaieIbHOM COSIMHEHUH NTapaMEeTPUUECKUM METOIOM.
BektopHble quarpaMMsl.

Pacuer nenei CHHYCOMIAIBHOTO TOKA




KOMIUIEKCHBIM METOAOM. BekTopHBIE muarpaMMbl. MOIIHOCTB
B LIEIISIX CHHYCOMIAJILHOIO TOKA. banaHnc MomHocTen
7 Pacyer c10KHBIX BETBEH CUHYCOUJAIBHOIO TOKA 2
8 Pe3onaHC TOKOB M HaIpsKEHUH B LEIAX CUHYCOUIAIbHOTO 2 1
TOKA.
9 Pacuer MHIYKTUBHO-CBA3aHHBIX LICTIEH. 2
Cemecrp 4.
10 Tpexdazubie anekrpuueckue nenu. CoeuHeHNE 3BE3/3, 2 1
TpeyrojibHuK. CUMMETpUYHbIE 1 HECUMMETPUYHBIE TpeX(a3Hble
LENH
11 Pacuer HenMHENHBIX LENel TOCTOSIHHOTO TOKa 2
12 DneKTpUUYECKUe EeNH C NEPUOJUIECKUMHU HECUHYCOU- 2 1
JAJIBHBIMH HAIIPSDKCHUSIMU U TOKaMHU.
13 Knaccuueckuit MeTo pacueTa nepexoaHbIX MPOLECCOB. 1
[enu 1-ro nopsaxka.
14 Knaccuueckuit MeTo pacyeTa nepexoaHbIX MPOLECCOB. 1 1
Ilenn 2-ro mopsiaka.
15 OnepaTopHbIil METOA. pacyeTa NEPEXOAHBIX MPOLIECCOB 2
16 | YeThIPEXIOIIOCHUKH. 2 1
17 Pacuetr MarHuTHEIX IIeTIEN 2
Hroro yacon 34 8

4.5. JlaGopaTopHbie padoThI

Cemectp 3.
Ne Ha3Banue TeMbI O0beM yacoB
n/n Ounasn 3aounas
¢opma dopma
1 BBoanoe 3ansTre. MHCTpyKTax 10 TEXHUKE 0€30MaCHOCTH 2
2 VccnemoBanme mpoCTOH e MOCTOSTHHOTO TOKA 2 1
3 | 3y4yeHune pe3ucTOpHBIX AIEKTPOCXEM C OJTHUM UCTOUHUKOM 2
4 | UccnenoBaHue peXMMOB paOOThI IMHUU 3JIEKTpoIepeaun 2 1
5 N3y4eHne nocnenoBaTeabHOr0 COEINHEHUS PE3UCTOPA U 2
WHAYKTUBHOCTH
6 W3ydyeHne mMOCIEI0OBAaTENIBHOIO COEAMHEHUS PpEe3UcTopa M 2 1
WHAYKTUBHOCTH U €MKOCTH
7 N3yuenne  mapajuleIbHOTO  COEIMHEHMS  PE3UCTOpa U 2 1
WHAYKTHUBHOCTH Y EMKOCTH
8 N3yueHne cMemaHHOTO COETMHEHUS PE3UCTOPA, UHIYKTUBHOCTH 2 1
1 EMKOCTH
9 | UrtoroBoe 3ansaTue. 3ammura 1a00paTOPHBIX paboT 2
Cemectp 4.
10 | U3yuyeHue cuMMETpUYHBIX TpeX(a3HbIX Henen 2 1
11 | U3yueHue HecUMMETpHUYHOW Tpex(a3HOHl wLenu, COeIMHEHHOU 2
3BE€3/10M C HEUTpaJIbHBIM TPOBOJOM
12 M3yuenne HeCUMMETPUYHBIX Tpex(a3HbIX Leneit 6e3 1 1
HeWTpaibHOro nposoga Yactsl
13 N3yuenne HeCHMMETPUYHBIX TpeX(a3HbIX Lenei 0e3 1




HEUTpaJIbHOTO NTpoBoJa YacTs2
14 JIuHeliHbIe LIEN HECUHYCOUAAIBHOTO MTEPUOIUYECKOT0 TOKA 2 1
15 [IepexoHbIe MpoOLECCHI B IMHEWHBIX LENSAX C OJHUM 2
HAaKOIIMTEJIEM SHEPTUH
16 [TaccuBHbBIE TMHEIHBIE YETHIPEXITOTIOCHUKHI 2 1
17 Hrorosoe 3aHsTue 2
HToro yacon 34 8
4.6. CamocTosiTeIbHAsI pad0Ta CTYIeHTOB
No | Ha3zBaHue TeMbl Buza pabotbt O0BeM yacoB
/1 Ounas 3aoyHad
hopma hopma
1 | Teopema komneHcauu. [IpuHIMI B3aUMHOCTH. Pa6ota ¢
VYcnoBue nepeiayn MakCUMyMa aKTUBHOM MOIIIHOCTH B | JIUTEPaTypHBIMU
Harpy3Kky (coriacoBaHue Harpy3Ku C JIMHUEH HCTOYHMKAMHU, 8 16
repelauy SHEPTUn ). peleHue 3anad
JISL
CaMOKOHTPOJIS
2 | Metoa mpoBOAMMOCTEH B LIENSAX CHHYCOMAAIBHOTO TOKA Pabora ¢
JITEPATyPHBIMHU
HCTOYHHKaMU, 8 16
pelieHue 3a/1a4
JIA
CaMOKOHTPOJIS
3 ITocnenosarensHoe coegunenue R, L, C. AxtuBHOE, Pa6ota ¢
peakTUBHOE, IIOJIHOE U KOMIUIEKCHOE CONPOTUBICHHUS. | TUTEPATYpPHBIMU
TpeyronbHUKYN HANPSKEHUU U CONPOTHUBIICHUM. MCTOYHNKAMU, 9 18
pelieHue 3a1a4
IS
CAMOKOHTPOJIA
4 [TapannensHoe coenunenne R, L, C. AxrtuBHag, Pa6ota ¢
peaKTUBHAs, MOJHAsI U KOMIUIEKCHAsA MPOBOAUMOCTH. | JIMTEPATYPHLIMH
TpeyroJbHUKN TOKA U TPOBOJUMOCTEH. HCTOHUKAMH, 8 16
peUICHUC 3a1a4
JIsL
CaMOKOHTPOJIS
5 | Tonorpadudeckue quarpaMmbl. BiusHue H3MEHEHUS Pabora ¢
IapaMeTpoB Ha pexuM B nenu. [Ipumepsl. JATEPpAaTypPHBIMH
HUCTOYHUKAMH, 9 18
peUICHUC 3a1a4
s
CaMOKOHTPOJISI
6 | M3MepeHue akTUBHOM U pEaKTUBHOW MOIIHOCTH Pabora ¢
Tpexda3HOou TEeMu. JAUTEPaTypPHBIMU
HNCTOYHHUKaMH, 9 18
pelieHue 3a1a4
s
CAMOKOHTPOJIA
7| KommuiekcHas ¢popma psina Oypre Pa6ota ¢
JIATEPATYPHBIMHA
HCTOYHUKAMH, 8 16
PCHICHUC 3a1a4
JIIA




CaMOKOHTPOJISI
8 CocraB rapMOHHK MPU HAIMYUU CUMMETPUU Pa6ota ¢
(hopM KpUBBIX BXOJIHOTO BO3/ICHCTBUSI. JINTEPATYPHBIMH 8 16
HCTOYHHKAMH,
9 YeThIpeXnOoJIFOCHUKH. Pexum COIJIaCOBaHHOM Pa6ota ¢
Harpy3Ku. JUTEPATyPHBIMH 8 16
HUCTOYHHKAMH,
10 | Anepuoanyeckuii, KPUTHYSCKUH W KOjeOaTeIbHBIN Pabora c
PEXKUMBL IMEPEXOAHOIO IpoLecca B LEMAX BTOPOrO JUTEpaTypHBIMH
nopsAaKa. YTI0Basi 4acToTa CBOOOAHBIX KOJIEOaHUH. MCTOYHNKAMU, 10 18
peleHue 3a1a4
TUIST
CaMOKOHTPOJIS
11 | O6GoObmeHHBIC 3aKOHBI KOMMYTAIIHH. PaGora ¢
JIUTEPATYPHBIMH
HCTOYHHKAMH, 8 14
pelieHue 3a/1a4
IS
CaMOKOHTPOJISI
12 | Karymka ¢ (heppOMarHUTHBIM CEPACUHUKOM Pabora c
TUTEepaTyPHBIMHU 4 6
HCTOYHHKaMU,
HUTOro 97 188

4.7. KypcoBbie pa0oThI/IPOEKTHI HE MPEYCMOTPEHBI YUEOHBIM IIIAHOM.

5. O0pa3oBaTejibHbIe TEXHOJOTUH

[IpenogaBanue OUCHMUIUIMHBL BEAETCSA C NPUMEHEHHUEM CIEAYIOIIUX BHJIOB
00pa3oBaTeNbHBIX TEXHOJIOTHH:

Hnghopmayuonnvie mexnonoz2uu: MCIONb30BaHUE AIEKTPOHHBIX 00pa30BaTEIbHbIX
pecypcoB (3JEKTPOHHBIE KOHCIEKT JIEKIUNA, METOJUYECKHE YKa3aHUs Pa3MEeIlCHHbIE BO
BHYTpEHHEW ceTu M caiiTe kadeaphl) MpU MOATOTOBKE K JEKUUAM U NMPAKTHUYECKUM
3aHATHUSAM, HarJIsIHbIE TOCOOUS U TIAKATHI.

6. YueOHO-MeTOAUYECKOE M NPOrpaMMHO-UHGPOPMAIIMOHHOE olecneyeHue
AUCUMILTHHBI

a) OCHOBHAas JiUTeparypa:

1. CaBuenko B.U., Onexrporexnuka u smektponuka / Casuenko B.M. - M.
HUzparensctBo ACB, 2017. - 266 c.

2. anapukoB A.C., DIeKTpOTEXHUKA C OCHOBAMH AJIEKTPOHHKH : yueb. mocoodue /
A.C. lllanapukoB - Munck : PUIIO, 2018. - 318 c.




3. AnucumoBa M.C., Ilonoa W.C., DneKTpoTEXHHKA U 3IEKTPOHHMKA @ PACUET
ANEKTPUUECKUX IeNel MOCTOSTHHOTO TOKa : yuel. - MetoJ. mocodue / Auucumona M.C.
- M. : MUCuC, 2018.-45 ¢

4. KpusonoroB H.A., OOmas snexkTporexHuka : ydeOHoe mocodue / H.A.
Kpusonoros u nip.; moxa pen. JI.A. Iloranoga. - PoctoB u/]] : ®enukc, 2016. - 222 ¢

0) 1OMOJIHUTEILHAS JIATEPATypa:

1. ®dapHacoB I'.A., DnekTpoTexHukKa, AIIEKTPOHUKA,
AIEKTPOOOOpYyIOBaHUE. DIIEKTpOTeXHHKA : yueOnuk / I'.A. @apuacos - M. : MUCuC,
2012. - 423 c.

2. JIuxaues B.JI., Onexrporexuuka. Tom 1 / JIuxauer B.JI. - M. : COJIOH-TIPECC,
2010. - 55

3. 3emuskoB B.JIL., DnekTpoTeXHUKa U 3JIEKTpOHUKA: yuyeOHUK / 3emisikoB B.JIL. -
PocroB /1 : U3a-Bo FODY, 2008.

4. Epmyparckuii I1.B., Dnektporexnuka u snektponuka / [1.B. Epmyparckuit, I'.I1.
JIerukuna, FO.b. Munkun - M. : JIMK IIpecc, 2011. - 416 c.

5. AnucumoBa M.C., DIeKTpOTeXHUKA U JIEKTPOHUKA : KypC JIeKIui / AHUCHMOBA
M.C. - M. : MUCuC, 2019. - 132 c.

6. dymuenko O.JI., DaeKkTpoTexHUKa U 3JIEKTPOHUKA : JIa0. MpakTUKyM / JlyadueHko
O.JIL - M. : MUCuC, 2019.-70 ¢

7. Pexyc I'.I'., OO1as 37€KTPOTEXHUKA U1 OCHOBBI IPOMBIIIEHHON 3JIEKTPOHUKH :
VYue6. nocodue st By3oB / I'.I'. Pekyc. - M. : AGpuc, 2012. - 654 c.

B) IHTEpHET-pecypcehI:
1. MunucrepctBo oOpazoBanusi ©u Hayku Poccuiickoin ®Denepannn —
http://Mmuno6pHayku.pd/

2. @enepanpHasg ciayx0a mo Haa30py B cdepe oOpa3oBaHUs W HAYKH —
http://obrnadzor.gov.ru/

3. Ilopran ®eaepalibHBIX TOCYIAPCTBEHHBIX O0Opa30BaTEIbHBIX CTAHIAPTOB
BBICIIICTO 0Opa3oBanus — http://fgosvo.ru

4. ®enepanbHbli opTan «Poccuiickoe oopa3zoBanue» — http://www.edu.ru/

5. Undopmanmonnas cucrema «EmxmHOEe OKHO gocTynma K 00pa3oBaTelIbHBIM
pecypcamy» — http://window.edu.ru/

6. ®enepanbHbld LEHTP HMHPOPMALUOHHO-00PA30BATEIBHBIX PECYpCOB —
http://fcior.edu.ru/

DJIEKTPOHHBbIE O0MOJIHOTEYHbIE CHCTEMbI H PeCypChl

7. DOnexkTpoHHO-OmOnuoTeuHas cuctema «KoHcynmbTaHT — cTydgeHTa»  —
http://www.studentlibrary.ru/cgi-bin/mb4x

8. DiekTpoHHO-0MOIMoTeYHas cructeMa «Znaniumy — https://znanium.ru/

9. DnekTpoHHO-0MbOIMoTeuHas cucrema «StudMed.ruy —https://www.studmed.ru

NudopmanuoHHbIi pecypc OM0JINOTEKH 00pa3oBaTeIbHOM OPraHu3aluu

10. Hayunas 6ubnuoreka umenu A. H. Konsiea — http://biblio.dahluniver.ru/



http://минобрнауки.рф/
http://obrnadzor.gov.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://znanium.ru/
https://www.studmed.ru/
http://biblio.dahluniver.ru/

r) IpOrpaMMHoe odecreyeHmne

DOYyHKIUOHAJIBHOE
HA3HAYEHHUe

BecniatHoe
NPorpaMMHoe
ob0ecreuenue

CceblIKkH

OducHbIif akeT

Libre Office 6.3.1

https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

OHepaHI/IOHHaﬂ cHucTeMa

UBUNTU 19.04

https://ubuntu.com/

https://ru.wikipedia.org/wiki/Ubuntu

Bbpayzep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

bpaysep

Opera

http://www.opera.com

IloYTOBBIN KIIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

dalin-MeHeKep

Far Manager

http://www.farmanager.com/download.php

ApxuBaTop

7Zip

http://www.7-zip.org/

I'paduueckuii perakrop

GIMP (GNU Image
Manipulation Program)

http://www.qimp.org/

http://gimp.ru/viewpage.php?page id=8

http://ru.wikipedia.org/wiki/GIMP

Penaxrop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

Aynuonnenep

VLC

http://www.videolan.org/vic/

r) METOINYECKHEe PeKOMEHIAIHH:

1. Mertonuueckrue YyKa3aHHUs K BBINOJHEHUIO JITA0OpAaTOPHBIX paldoT TIo
JTUCHUIUIMHE “DJIEKTPOTEXHUKA, DJIEKTPOHUKA MU MUKPOIPOIECCOpHAss TeXHHUKA (s
CTYAEHTOB JHEBHOIO W 3a04YHOro oTAeieHui HampasieHuit 6.050502 — uHxkeHepHas
mexanuka, 6.050503 — mammnHoctpoenue) / Coct.: H.A. IllatoBa. — Jlyranck: u3a-Bo
JIHY um. B. [lans, 2017. - 21 c.

2. Meroaudeckue yKa3zaHHS K BBIIOJHEHUIO JIA0OpAaTOPHBIX paldoOT TIo
TUCHUIUIMHE “DJIEKTPOTEXHHKA, JIEKTPOHMKA M MHUKPOMNPOLIECCOpHAs TeXHUKA™ (IJist
CTYJIEHTOB JTHEBHOTO W 3a04YHOro oTAeneHuid HampasieHud 6.050502 — uHxkeHepHas
Mexanuka, 6.050503 — mammnaoctpoenue) / Coct.: H.A. IllaTtoBa. — Jlyranck: u3a-Bo
JIHY um. B. Jlans, 2017. — 23 c.

7. MaTepuaJIbHO-TEXHUYECKOE o0ecnevyeHune U CIUIINHBI



https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

OcBoenne  aucuumiuHbl  «OOmmas  3NEKTPOTEXHUKA W BJICKTPOHUKA
IpeanoiaraeT  HCIOJIb30BAHUE  AKAaJEMUYECKUX ayJAWTOPUH, COOTBETCTBYIOIIMX
JEHCTBYIOLIUM CaHUTAPHBIM U ITPOTUBOIIOKAPHBIM IIPAaBUJIaM U HOPMaM.

[Tpouee: paboyee MecTO mpenojaaBareis, OCHAIIEHHOE KOMIIBIOTEPOM C
nocTynoM B MHTEpHET

8. ®oHA OLIEHOYHBIX CPEACTB AJIsl IPOBEACHHUA TEKYLIEro KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTalMu M0 AUCHUILTHHE (MOAYJII0)
Hacnoopr
OLICHOYHBIX CPEJICTB N0 Y4eOHO# AUCHUILIHHE
«IIEKTPOTEXHUKA
[lepeyenb KOMIETEHUMH (RIEMEHTOB KOMIETEHIUH), (OPMHUPYEMBIX B
pe3yibTaTe OCBOCHUS yUeOHOW JUCHUILUIUHBI (MOYJIS) UK MIPAKTUKH

Jns nanpaBnenns noarotosku 12.03.01.

Ne Kon DopmyIHpOBKa Kontponupyemsie TEMBI yueOHOU [DTarbl
/T | KOHTPOJIU- | KOHTPOJIUPYEMOU | JUCIUTUINHBI, PAKTUKH (bopmupo-
pyemoii KOMIIETEHIIUH BaHUS
KOMIIETEH- (cemecTp
105040 M3Y4YECHHUS])
2 YK-1 Cnocoben Tema 1. OCHOBHBIC MTOHATHS M 3aKOHBI 3
OCYILECTBIIATh ANEKTPUIECKOH IIeTH
TOUCK,
KPUTHYCCKHUIA TeMav 2. VYCTaHOBHMBIIMICS PpEXHUM JINHEHHBIX 3
AHATH3 W CcHHTe3 | U€HEH € TOCTOSIHHBIMM M FapMOHHYECKHMHU
HEhOPMAITHH, HAMPDKEHUAM 1 TOKAMH
Tewma 3. YacToTHBIE CBOICTBA U pE30HAHCHBIE 3
HpHMeHﬂTE 3¢ (}EKThI B TUHEHHBIX DJISKTPUUECKUX HETIIX
CHCTCMHbIN Tema 4 . llenu co B3aUMHOM UHTYKTUBHOCTBIO. 3
noaxon AT "Tema 5 . Henuueiinbie 3JIEKTPUUYECKHUE LIETIH 4
peLICHMA MOCTOSIHHOTO TOKa
IMOCTaBJICHHBIX
Tema 6 . Tpexda3sHbie AICKTPUUSCKUE TICTTH 4
sanat Tema 7 JIunelHble 3JEKTPUUECKUE LU NTPU 4
HErapMOHUYECKUX MEPUOINICCKUX HAPSIKCHHUSIX
1 TOKax
Tema 8. OCHOBBI TEOPHH YETHIPEXTTOIFOCHUKOB 4
Tema 9. [lepexoaHbie MPOIIECCH B IMHSWHBIX 4
ANMEKTPUUECKUX HIETISIX
Tema 10. MarautHsble 1€ 4
3 OIIK-1 Cmocobexn Tewma 3. YacToTHBIE CBOICTBA U PE30HAHCHBIE 3
IPUMEHSATH 3G (PEeKTH B THHEHHBIX DIEKTPUUECKHUX IETITX
€CTeCTBEHHOHayY | Tema 4 . Llenu co B3auMHOM UHTyKTUBHOCTEIO. 3
HBIE U Tema 5 . HenuHeliHble 3JI€KTPUYECKUE LIETH 4
OOIICHMH)KEHEPHBI | IOCTOSHHOTO TOKa
€ 3HaHUI, Tema 6 . TpexdasHbie AIEKTPUISCKUE TICTTH 4
METO/JIbI




MaTeMaTH4YCCKOr
O aHaJIn3a 1

MojaenupoBanus | M TOKax

Tema 7 JInHelHbIC AJEKTPUUECKUE LIETIH MPU
HETapMOHUYECKUX MEPUOANYECKUX HAMIPSDKCHUSIX

B UH>KEHEPHOM
JeSATeTLHOCTH,

Tema 8. OCHOBBEI TEOPHH YETHIPEXTIOIIOCHUKOB

CBSI3aHHOM C
POCKTHPOBAHUE
M H
KOHCTPYUPOBaHH
eMm,
TEXHOJIOTUSIMH
MIPOU3BOJICTBA
puOOPOB U
KOMIUICKCOB
HIMPOKOTO
HA3HAYCHUS

QJIICKTPUYCCKUX HECIIAX

Tema 9. [Tepexoaubie MPOILIECCH B TMHEUHBIX

IToka3aTenn u KPpHUTECPHUH OLICHUBAHUA KOMHCTCHHHﬁ, OIIMCAaHHC IIKAJI

OllCHUBaHUuMA
Ne | Kon [Tokazarens oueHuBanus (3HaHus, ymeHus, [Konrpomupye| Hanmenosa
I/T1 | KOHTPOJIMPYE | HABBIKH) MbIE TE€Mb] HUE
MO yueOHOU OLICHOYHOT'O
KOMITETCHIINH JTMCIUIIMHBI | CpeACTBa
1 | VK1 VK-1.1. 3HaTh: MeToAMKHM moucka, cbopa u | Tema 1 Bonpocer 1
00paboTku uHpopmanuu; aktyanbpHbie | Tema 2 3aIIUTHI
poccuiickue u©  3apyOekHble HMCTOYHUKHU | Tema 3 naboparop-
uHpopmanuu B cdepe mnpodeccuonanpHoil | Tema 4 HBIX padoT, ,
NEeSATEIbHOCTH; METOJI CHCTEMHOI'O aHAIN3a Tema 5 KOHTPOJIbHbBIE
VYK-1.2.  VYwmerb: npumeHarb Metoauku | Tema 6 paboThI
noucka, cbopa u o0paborku mHpopmauuu; | Tema 7
OCYIIECTBJISITh KPUTHYECKUM aHamu3 u cuHTe3 | Tema 8
uHpopManuy, TONYy4eHHOH W3  pas3Hbix | Tema 9
HMCTOYHHUKOB; MPUMEHSTh CUCTEMHBIN moaxoxa | Tema 10
JUISl peLIEHUs TOCTaBJIEHHBIX 3a/1a4
YK-1.3. Bnagers: MeTo1aMu MOUCKa, cOopa 1
00pabOTKM KPUTHUYECKOTO aHaIN3a M CUHTE3a
nHpOpManui;  METOAMKOH  CHCTEMHOTO
MOoAXO0/a JJIsl PEIIeHHs TOCTABIICHHBIX 3a1a4
2 | OIIK-1 3HATH OCHOBHBIE  TNIpHEMBbl ¥ MeToxsl | lema 1 Bompocer

MaTEMaTUYECKOTO anrapara, MNpUMEHSIEeMbIe Tema 2 JUIA 3alATHI
JUIS  pelieHus 3amad  npodeccroHanbHOM Tema 3 naboparop-
NEeATeIbHOCTH; BHABI MoOJeNeil ¥ OCHOBHbIC | leMa 4 HBIX pabor, ,
MPUHILIUIBI UX U IOCTPOEHHUS; Tema 5 KOHTPOJIbHBI
YMeThb BBISBIIATH ecTecTBeHHOHayuHyko | 16Ma 6 e paborsl,
CYUIHOCTh MpoOJeM, BO3HUKAIOIIUX B XOE Tema 7
npogeccuoHaIbHON JIeATETbHOCTH, Tema 8
MIPUBJIEKATH TUTSt 170:¢ perieHus Tema 9
COOTBETCTBYIOIIME MPUEMbBl W  METOMbI Tewma 10
MaTeMaTUYeCKoro  amnmapara; [PUMEHATH




WHHOBAIIMOHHBIE TEXHOJOTH B  00JacTH
npodeccuoHaABHOM IeATEIIBHOCTH;

Baagers npuemMaMu U MeTOAAMHU
MaTeMaTUYECKOro anmnapara Jyisi peleHus
3a/1a4 mpodecCHOHAIBHON 1eATeTbHOCTH;
HaBbIKAMH IPOBEJICHUS KOMIIBIOTEPHOTO
MOJICIUPOBAHUS

MoHBI OLIEHOYHBIX CPECTB MO AucHUNINHEe KOCHOBBI aBTOMATH3MPOBAHHOIO
NMPOEKTUPOBAHMS IJIEKTPOMEXAHUYECKUX CHCTEM»

OueHouHbIe CpeCcTBA IJIs TEKYIIel aTTecTanum (J1abopaTopHas padora):
1. Yro Takoe mocienoBaTeabHOe, NapauieIbHOE, CMEIIAHHOE COETMHEHNE
AJIEMEHTOB?

2. UYro Takoe y3en, BEeTBb, KOHTYP JJICKTPUUECKON 1ern?

3. Kak maremarmuecku 3anuchiBatoTcs 3akoHbI Oma u Kupxrodga?
4. Yto Takoe OanaHC MOLTHOCTEH?
5

. Onpenenure 5KBUBAJICHTHOE COMTPOTUBIICHUE U TOKU B BETBAX AJISI CXEMBI,
KOTOPYIO YKaXET MPENoAaBaTelib.

6. 3amummTe 3akoH OMa ISl y4acTKa LEeTIH.

7. CocraBbTe ypaBHEHUs 10 3akoHaM Kupxroda st 3a1aHHOrO y371a, KOHTYpa.
8. Hanmmmmre ypaBHeHue OamaHca MOIIHOCTEH.

9.  Oxapaxrepusyiite pexxumbl XX, K3, HOMUHaIIbHBIH, COTTITACOBAaHHBIH.

10. Tlepeuncnute GhakTOPhI, KOTOPHIE ONMPEACISIIOT HATPEBAHKUE MTPOBOJIOB U
KII/] nuanm snekTponepenay.

11. Vkaxurte npUYUHBI, KOTOPbIE BBI3BIBAIOT KOJICOaHNE HAIIPSDKEHUS Ha
Harpy3ke. [loueMy OHM HexenaTeNIbHbI U KaK UX YCTPaHSIOT?

12. CpaBHUTE TEXHHUYECKUE MPEUMYIIIECTBA JUHUH dJICKTPOIepeaayd ¢ MajIbIM U
OOJIBIITM COTIPOTHBJICHUEM TPOBOJIOB.

13. PaccuuTaiite B MOAYJISIX U B KOMIUIEKCAX ILI€TIb, COCTOSIIIAS U3
IIOCJIEA0BATEIBbHO COEIMHEHHBIX PE3UCTOPOB, UHAYKTUBHOCTH U €EMKOCTH.

.14. Paccuunraiite ”HIYKTUBHOCTb WJIK €MKOCTh PE30HAHCHOM IEMH.



15. Vkaxkurte yCclI0BHsI BOSHUKHOBEHUS PE30HAHCA HAIIPSKEHUI B LIETIH C
IIOCJIEI0BATEILHBIM COCIMHEHUEM PE3UCTOPA, UHAYKTUBHOCTA U EMKOCTHU.

16. OOBscHUTE, YTO TAKOE KOMIICHCAIMS PEAKTUBHONW MOIIHOCTH, OTMETHUB €€
3HaYEHUE B MPAKTUKE HKCILUTyaTalliH 3JIEKTPOYCTAHOBOK.

17. Hanummre 3akon Oma u 3akoHbl Kupxroda B KoMIiiekcHO# Gopme, a Tak
K€ BBIPAKECHUS JJIs1 KBUBAIEHTHOTO KOMITJIEKCHOTO COMTPOTHUBIICHUS TIPH
HapaieIbHOM COSTUHEHUN COMTPOTHBIICHHA.

18. IlonGepute MHAYKTUBHOCTD HIJIM EMKOCTh VIS TIOTYUYCHHSI pEKUMa
pEe30HaHCa TOKOB.

19. TlonGepuTe eMKOCTh KOHJEHCATOPA JISI MOBBIMICHUST KOO PUITEHTA
MOIIIHOCTH J0 3aIaHHOT'0 3HAYEHHS.

20. HagepTuTe TpeyroapHUK MOITHOCTH W HAMMAIIUTE (DOPMYJIBI JIJISI CTOPOH
3TOr0 TPEYrOJbHUKA.

21. Hanummre 3akon Oma u 3akoHbl Kupxroda B koMmruiekcHou popme,
a TaK e BRIPAXEHUS ISl SKBUBAJICHTHOTO KOMITJICKCHOTO COTIPOTUBIICHUS TIPH
CMEIIaHHOM COEJTMHEHUHU COMPOTUBIICHUM.

22. [TonGepuTe MHAYKTUBHOCTh WJIM €MKOCTb JIJISI MOJTYyUYCHHUS peXUMa
pE30HaHCa TOKOB U HAIIPSKEHUU.

23.  CocrtaBbTe ypaBHEHHE OajaHCa MOIIIHOCTEH JJISI CXEMBI OTBITA B
KOMILJIEKCHOU (hopme B 0O1IEM BUJIE.

24, Haueptute TpeyroJbHUK MOIIHOCTH ¥ HAUIIHUTE (POPMYJIIbI IJIs1
CTOPOH 3TOI'0 TPEYr'OJIbHUKA.

25.  Packpoiite cogepskaHre MpUHIUIIA TOCTPOSHUSI BEKTOPHBIX
IUarpaMM TOKOB U HAIIPSDKEHUM B KOMILJIEKCHOW IUIOCKOCTH.

26. 3anuimTe 3aBUCUMOCTH MEXIY JIMHEHHBIMUA U (Pa3HBIMU
BEJIMYMHAMHU B CUMMETPUYHBIX TpeX(a3HbIX LETsX.

21. Kak u3mepsroTcs akTUBHAsI M peaKTHUBHASI MOIIIHOCTHU TpeX(da3Hoii
[ENU B 3aBUCUMOCTH OT CXEMbI COCAMHEHUS?

28.  Uemy paBeH TOK B HYJICBOM IIPOBOJIC ITPH CHUMMETPUYHON HArpy3Ke?
29.  Uto Takoe HeCUMMETpUYHAs HArpy3Ka?

30.  IloctpoiiTe BEKTOPHYIO AUArpaMmy MpOCTOH HECUMMETPUYHON



Tpex(da3HoU 1enu, COeAMHEHHON 3Be3101 C HEUTPaIbHBIM IIPOBOIOM.
31. Kak onpenennts MOITHOCTH Tpex(ha3HOMH IETIH.

32.  TloctpoiiTe BEKTOPHYIO JUarpaMmy MpoCTEHIIe HeCUMMETPUIHON
Tpexda3Ho 1enH.

33.  Paccuwmraiite TokH B (pazax Mmpu aBapuHBIX pexUMax - 0OpbIBE
MPOBO/IA UM KOPOTKOM 3aMBIKaHUH.

34.  HazoBute cnocoObl H3MEPEHUS MOIIIHOCTH B HECUMMETPHUHBIX
Tpex(a3HbIX LETISIX.

Kputepun ¥ Imikajga OICHMBAHHS I10 OIEHOYHOMY CPEACTBY TEKYIIErO0 KOHTPOJIS
(;mabopaTopHas pabora)

IIIxana oneHnBaHUsA Kpurepnii onieHuBaHus
BBINOJIHEHBI BCE 3a/1aHUs J1a00paTOpHOIl paboThl, CTYIEHT YETKO
OTINYHO (5) u 0e3 ommOOK OTBETWJI HA BCE KOHTPOJIBHBIE BOIIPOCHI, HET
HorpenHocTeld B 0hopMiIeHUU paboThlI.
3aJaHus nabopaTopHOI paboTsl BBITTOJTHEHBI c

HECYIICCTBCHHBIMHU HCEAOYCTAMU UM HCTOYHOCTAMU, CTYACHT
OTBCTUJI Ha BCC KOHTPOJBHBIC BOIPOCBI € 3aMCYAHUSAMH,
MPUCYTCTBYIKOT HCKOTOPBIC MMOTI'PCINHOCTU B Oq)OpMJ'IeHI/II/I.

xoporo (4)

BBITIOJIHEHBI ~ BCE  3ajaHus  JlabopatopHoil  paboThl ¢
3aMeUYaHHUSIMH; CTYICHT OTBETHI Ha BCE KOHTPOJIbHBIE BOMPOCHI C
3aMCUaHUAMHU, JOIMYHICHO HC6pe)KHOCTI) U HCTOYHOCTh Yy
0(OpMIICHHH.

YIOBJIETBOPUTENHHO (3)

CTyneHTOM JOMyIEHbl Cepbe3Hble OLIMOKH MO COJAEPKAHHIO
paboTel WM 3afaHusl J1TabopaTOpHOW pabOThl BBIIOJHEHBI
HEMPaBWIBHO;, CTYJIEHT OTBETHJI Ha KOHTPOJIbHBIE BONPOCHI C
OMMOKaMHU WJIM HE OTBETHJI HA KOHTPOJIBHBIE BOIPOCHI.

He 3a4TeHo (2)

OueHoYHbIE CPeICTBA JIJIsl IPOMEKYTOYHOM aTTecTaluu (KOHTPOJILHAs padoTa):

3amanust 17151 KOHTPOJIBHOM pabOThI



E EI.'IEI\'[IIIPHEEKDfI OEMH MOCTOAHHOrS TOE3, CXeMa, MeT0] AHATHZA H HDapaMeTphl 3IeMeHTO0E KDTDpDﬁ 2A0AHE 0713

EAFOOro EAPHAHTA E TE.E:IPD’.IE: OIPEegeTHTE:

1} ToKME EBeTEMX (MX 3HAWSHNAT M (AKTHEECKOS MOTOSHTEIEHOS HATPARTLHEE);

1) DoRa3IHMA EOJETMETPA H BEATIMETPE;
3) peszoel pabots HetouHnEoE 3C. CocTaEnTes Ga13aHE MOITHOCTRH.

Ne e IMozoz. | Metog IMapameTpr 3IeMeHTOE STEETPHEECEOH CXeMEl
Bap. | cXeM. | BRIEL aHammsa

Ey [E2 | E3 Roir | Ro2 | Ro3 [ B1 | R2 B3 |R4 | E5 |Rs

B B B Ona Opt | Om | Om [ One | Om | Om | Om | Om
1 [ 2 | 3 3 5 [6 |7 [8 [9 [1o [11 [12 [13 [14 [15 |16
oo 11 Pasom | 3axKmp. 20 |24 |30 0.1 02 |02 |19 |28 |38 ] 2 -
01 11 Jamem | Komroox |36 | 24 | 28 0.1 02 |01 |19 |38 |29 |3 5 10
02 11 Jarem | Hamoz 30 |60 |24 02 01 |01 |28 |39 [49 |4 2 5
03 11 Pasom | Varmam 50 |40 |30 0.1 01 |02 |29 |19 [38 |3 3 -
04 12 Pazom | 3axKmp. 6 |24 |- 0.2 01 |- 28 |39 |- 3 4 5
03 12 Jamem | Komroox |40 | 36 | 24 0.1 01 |02 |29 |45 [38 |1 2 3
06 12 Jamem | 3axKmp. 50 |40 |36 0.1 02 |01 |09 |18 [49 |2 4 5
07 12 Pazom | Hamzoz 6 |24 |- 0.1 0.z |- 1.9 [38 |- 5 4 3
0g 13 Pazom | 3axKmp. 36 |40 |- 0.1 0.z |- 29 138 |- & 7 4
09 13 Jamem | Komroom |36 | 30 | 24 0.1 02 |01 |39 |18 |39 |3 2 1
10 13 Jamrm | Hazoz 30 |36 |30 0.1 02 |03 |29 [28 [37 |4 5 6
11 13 Pazoum VarHam 36 24 - 0.2 0.1 - 3B 28 - 2 3 1
12 1.4 pasom | FaEK@p. - 40 | 24 - 02 |01 |- 3.8 |39 |3 2 3
13 14 samrr | Komroor | 30 | 36 | 40 0.2 01 |02 |28 |39 [48 |6 1 3
14 14 samer | Hamos 60 |30 |20 0.1 01 |01 |39 |49 (29 |53 4 1
15 14 pasoM VarHam - 36 30 - 0.2 0.1 - 3% |49 4 3 2
16 1.5 pasos | JaEKmp. 36 |24 |- 0.1 0.z |- 1.9 [ 23 |- 3 5 1.5
17 1.5 sassr | Komroor | 30 | 24 | 20 0.1 02 |03 |49 |38 [27 |6 7 3




Puc.l.1 Puc1.?




B snextpm=eckoil menn ogHodasHOro CHHVCOHJANBHOIO TOKAd, CXeMa H HapaMeTphl 3IeMeHTOE
KOTOpPOH 2aJadEl 14 Ka%I0T0 BAPHAHTA E TAOMHIIE, ONPEeIeIHTE:
1) monmoe COMPOTHEIEHHE 3MEKTPHISCKOH [IEIIH H ero XapaKkTep;
2) meficTEVIOIIHE SHAYEHHA TOKOE B BETBHX,
3) moxazaHHg BONRTMETPA H BaTTMETPa;
[locTponTs BEKTOPHVIO gHATpaMMy TOKOE H TONOTPadHYecKVI0 OHATPAMMV HaNpPSKeHHH
I714 BECcel IemH.

Ne Ne IlapameTpsl 31eMeHTOE JIEKTPHYIECKOH LenH
Bap. | CXEMBI

E f Rl | C1 L1 R2 |C2 |L2 R3 [C3 |L3

B T | O | M@ |mlE [OM | ve® | Mla | OMm | ve® | MlH

1 2 3 4 3 o 7 8 9 10 (11 | 12 13

00 1.1 150 |50 | 10 | 200 - 5 | 300 - 5 - 04
01 12 100 | 30 g - 31,8 | 10 | 837 - 10 - 15,9
02 13 120 | 30 4 | 500 - g - 15,9 5 | 300 -
03 14 200 |30 - | 100 477 | 4 | 500 - 10 - o4
04 15 130 | 30 g | - 159 | - 318 04 8 | 300 -
05 16 125 | 30 g - 94 |10 - 31,8 - | 318 | 477
06 1.7 150 | 30 - | 400 94 | 8 - 47,7 7 | 200 -
07 1.8 120 | 30 5 | 300 - - | 300 94 |10 - 15,9
08 19 130 | 30 6 | 637 - 10 | 400 - - | 500 | 477
09 1.10 180 | 30 g | 100 318 | 4 - 15,9 - - o4
10 1.11 170 | 30 7 - 94 | 4 |637 94 |10 - -
11 1.12 130 |50 | 10 - - 5 | 318 | 159 8 - 15.9
12 1.13 150 | 30 - | 400 - g | 200 |318 5 | 637 -
13 1.14 170 | 30 - - 31,8 |10 | 300 |477 6 | 300 -
14 1.15 160 | 30 g | 637 31,8 |12 - - - | 318 04




Prc.1.5 ' Puc.1.6
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Puc.l1.15 Puc.1.16

OneHoYHbIE CpeICTBA JIJIsl IPOMEKYTOUYHOM aTTecTanuu (3a4er):

1) OJ1. enu nocTossHHOro Toka. OCHOBHBIE MOHSITHUS U ONPEICIICHUS (CXEMa, BETBb,
KOHTYD, y3ei). Kitaccuduxanust 31eKTpUIecKux 1eneu (mpocThle, CI0KHbBIE TUHEHHEIE,
HEJIMHEWHBIC)

2)  OcHOBHBIC MapaMeTpPbl, XapaKTEPU3YIOIINE IICTTH MTOCTOSTHHOTO TOKa
(anexTpuyeckuii Tok, I/C, nageHue HanpsKeHUs!, pa3HOCTh MOTEHIINAJIOB)

3)  Dnektpuueckoe conpotusienue. [IpoBoaumocts. 3akon OMa. YpaBHEHHUE 371
COCTOSIHUS POCTENIIEN LIETU

4)  TlpuBeneHHBIN TpaHCHOPMATOP U €0 CXeMa 3aMEICHUS

5)  DHeprus u MOIIHOCTB 3JI. IIETIH MOCTOSIHHOTO ToKa. bananc momaocTr. KIT/1

6)  Cxembl 3aMeIICHUs TACCUBHOTO YETHIPEXITOJIFOCHUKA



7)  HcToyHMKH 311. SHEPTHUH

8)  3akonsl Kupxroda

9)  Pacuer a1 1enel MOCTOSHHOTO TOKA C MCIOJIb30BaHKEeM 3akoHOB Kupxroga
10) IlapamienbHOE U TOCIEIOBATEIBHOE COSUHEHHIE CONPOTUBICHUN. [IpaBuiio
pPa3BETBJIEHUS TOKA

11) CwmenraHHOE COSAMHEHHUE CONPOTHUBIICHUH (METOJT SKBHBAJICHTHBIX
npeoOpa3zoBaHUi)

12) CoenuHeHUE CONMPOTUBIICHHUM MO CXEMaM «3BE3/1a» U «TPEYTOJIbHUKY.
(ITpeobpazoBaHue «TPEyroabHUKA» B «3BE3AY» U «3BE3/IbI» B «TPEYTOJILHUK.

13) MeToa KOHTYPHBIX TOKOB JJIs pacyera 3JICKTPUICCKHX IIeTei

14)  MeToxa ABYX Y3JI0B JUIS pacyeTa JICKTPHUCCKUX IeTeH

15) Meroxa HaJOXKEHUS JIJIS pacyeTa AICKTPUICCKUX Merei

16) MeToxa SKBHBAJICHTHOTO Te€HEpaTOpa JJIsl pacdera dCKTPUICCKHX IeTeiH

17)  Metox y3/10BBIX HANPSHKEHUH TS pacueTa MIEKTPHUECKUX HeTei

18) TIlonyuenue nmepeMeHHOro Toka. CHHYCOMIAIbHBIA TOK M OCHOBHBIE
XapaKTEepU3YyIOIIUE €r0 BETUYHHBI

19) [IIpencraBieHre CHHYCOMIANBHBIX (DYHKIIUH MPHU MOMOIIM BEKTOPHBIX
JMHEWHBIX AUArpamMm

20) KoMrutekcHOe MpeIcTaBlIeHUEe BEKTOPOB

22) Ssnenue camonnaykuu. IJ1C-caMOUHIYKIUH.

23) NHnykTUBHOCTH: omnpeenenue, popmMyiibl, 0003HaYEHHUE HA cXeMaX, eIMHUIIA
U3MEPEHUSI.

21) SIBnenue B3aumHoM nHAyKuIpH. DJC B3auMHON HHAYKIMKA. B3anmHast
UHYKTUBHOCTb.

22) llens nepeMeHHOr0 TOKa C AKTUBHBIM CONPOTUBICHUEM

23.) Llens mepeMEeHHOr0 TOKA C HHIYKTUBHOCTBIO.

24.) Llens mepeMeHHOr0 TOKa C eMKOCThI0. BeKTopHas tuarpaMma Iieru.

25. HepasBeTBlIeHHBIC LIEH IEPEMEHHOT0 TOKa. AKTUBHO-UHIYKTUBHBIN XapaKTep
Harpy3ku. BekTopHas nuarpamMma 1enu.

26. HepasBeTBieHHBIC IETTH IEPEMEHHOTO TOKAa. AKTHBHO-€MKOCTHOM XapaKTep
Harpy3ku. BekTopHast nuarpamMma 1emnu.

27. Hepa3BerBnenHas 1emnb nepemeHHoro Toka ¢ RLC snementamu. BektopHas
auarpamMma IerH.

28. Pe3oHaHC HaIpPsHKEHUI.

29. Pa3BeTBiieHHAas 1IeNb EPEeMEHHOT0 TOKa. [I[poBOIMMOCTD 1IETIH.

30. IlapannenbHOe COEAMHEHHUE SJIEMEHTOB B LIEIAX IEPEMEHHOT0 ToKa. BekTopHas
auarpamma.

31. Pe3onaHc TOKOB.



32. KoadhdummeHT MOITHOCTH IIENU U CIIOCOOBI €T0 TOBBIIICHHUS.

Kputepuu u mikana OleHHBAHUS 110 OLIEHOYHOMY CPEICTBY MPOMEKYTOUHBIH KOHTPOJIb
(3auer):

[Ixana oreHuBaHUsg

Kpurepunii ortennBanus
(naTEpBa OAIIOB) pHTEp H

CryzneHT noka3bIBaeT XOpOILIUE 3HaHUs yueOHOro MaTepuasia 1o
JUCLUIUINHE, 3HAeT CYIIHOCTb M XapaKTEPUCTHKY OCHOBHBIX
NOHATHH, BIajeeT TepMuHoNorueii. CTyAeHT criocOOEH JIOTHYHO
U TIOCIIEAOBAaTEeNbHO M3J0XKHUTh  y4eOHBIH  Marepuan 1o
JUCLHUIIIMHE, PACKPBITH CMBICI BOIPOCOB II0 TEMaM, JacT
YZIOBJICTBOPUTEIIBHBIE OTBETHl HA [JONOJIHUTEIbHBIE BOIPOCHI,
CUCTEMATHYECKN aKTUBEH HA NPAKTHUYECKHUX 3aHATUAM U
1abopaTOpPHBIX paboTax.

3aTyeHo

CryneHT He 3HaeT 3HAYUTENIbHOM 4YacTH MPOrpaMMHOIO
marepuana. [Ipu 3ToM JoryckaeT NpUHLUNHMAIbHBIE OIIMOKH,
BJIQJICET OTPHIBOYHBIMM 3HAHMAMHU OCHOBHBIX IOHATHM, JaeT
HEIOJIHBIC UM HEBEPHBIE OTBETHI HA BOIIPOCHI 110 TEMaM Kypca.
Texymas yYCIIEBAEMOCTh 10 JUCLUTIINHE
HEYJOBJIETBOPUTENIbHAS, CTYJEHT HE ydacTByeT B paloTe Ha
NPAaKTUYECKHUX 3aHATHUAX U Ja0OpaTOpHBIX paboTax. BeimomHser
HE BCe BUIbI paboT 10 TUCLMILIIMHE

Hezauteno

OueHOYHbBIE CPEICTBA JIJIsl HTOTOBO# aTTecTAlNU (3K3aMeEH):

3K3AMEHAIIMOHHBIN BUJIET Nel

1.ITonsTHs 00 DNEMEHTax U CBOWCTBAX HETMHEHHBIX 1IeTIen

2. Cxewmbl coenuHeHus a3 renepatopa. [IpenmymiecTBa Tpexpa3HbIX METeH.

3. Karylky M"HAYKTUBHOCTH C BHYTPEHHUM conpoTuBieHneM 0.2 KOM U MHIYKTUBHOCTBIO
60 MI'H MOAKIIIOYMIIM K UCTOYHUKY TIOCTOSIHHOTO HanpsbkeHus. Onpenenure JJIUTEIbHOCTh
IIEPEXOIHOT O TpoLIECCa.

3K3AMEHAIIMOHHBIN BUJIET Ne 2
1. U3o6pa3ute aMIIUTYA0-4aCTOTHYIO XapaKTepuCTUKY napaenbHoro LC-konTypa. U3noxure ee

¢buznueckuit cmbici. YTo Takoe pe30HaHC TOKOB?

2. MOUIHOCTb NPH MEPUOANYECKUX HAMPSDKEHHUSX M TOKaX: akTUBHAsI, PEaKTUBHAs, [TOJTHASL.
3. PaccunmrtaTh CHMMETPUYHBINH PEKUM CO-
enuHeHus B 3Be3ny  (puc. 1),
eciii =40 Om, x =80 Owm,
Hanpsbkenue cetu U = 380 B.
ITocTponTh BEKTOpPHYHO JHar-
pamMMmy LENH.

Puc.
9K3AMEHAIIMOHHBIU BUIET Ne 3


http://bourabai.kz/toe/ac_9.htm

1. Ha3zoBuTe Npu4MHBI U YCIOBUS BOZHUKHOBEHHUS MIEPEXOIHBIX MTPOLIECCOB B
AIEKTPUUECKUX IIETISX.

2. IlaccuBHBIC M aKTUBHBIE YCTBIPEXIIOJIIOCHUKU.

3.
b/ PaccunraTh CHMMETPUYHBIN PEXKUM CO-
eAMHEHUS B TpEyroJbHUK,ecau I = 40 Owm,
o—>— x = 80 Om,nanpsokenue cetn U = 380 B.
[TocTpouTh BEKTOpHYIO JHUar-
\4 pammy 1ienu (puc.2)

: Puc.

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. Yro Takoe "HampsbkeHUE cMmeleHus HeiTpann'"?. B kakux Lemnsax v Mpu Kakux YCJIOBUAX OHO
BO3HUKAET?

2. TlepexonHble mpoiecchl. 3aKOHBI KOMMYTAIUU |

3. Onpenenuts ko3 uruentsr A, B, C, D HecCuMMeTprU4IHOTO
YETBIPEXTIONIOCHUKA, COOpaHHOTrO 10 7-cxeme (puc. 3),
eciau

x1 =40 Om, r2=10 Om, ro=x0=40 Om.
Hcnonb3yst OCHOBHBIE YpaBHEHHsI YETHIPEXTIONIOCHUKA B hopMe \
A, onpenenutsb TOK l1x Ha BXOJE MPU 3aKOPOUYCHHBIX BBIXOTHBIX
3axxkuMmax, ecau Uy = 100 B Puc.

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. CI/IMMeTpI/I'-IHI)Ie 1 HCCUMMCTPUYHBIC YCTBIPECXIIOJTFOCHUKH. ypaBHeHI/ISI AKTUBHBIX
YCTBIPCXIIOJIFOCHUKOB. IIaccuBHBIEC U aKTUBHEIE YCTBIPCXIIOJIFOCHUKH.

2.  Cxewmsl coennHeHus (a3 Harpy3ku. JInHeitHbIe U (a3HBIC TOKH U HATIPSKEHHSL.
OcCHOBHBIE COOTHOIIEHHS] B CHMMETPUUYHON TpexdazHoii Lemnu.

3. Hampspkenue Ha BBIX0Je OMHO(DA3HOTO uit]
MOCTOBOI'O BBEIIIPAMUTEIIA, OITUCBEIBAEMOC

6)
Um
e TAVAAVA
[PEACTABUTD PA3TOKCHICM B e / \ \

TPUTOHOMETPUUECKUH PSI.

0
0 2T 47 ot

Puc.4



3K3AMEHAIIMOHHBIN BUJIET Ne 6

1. IlpencraBineHre HErapMOHHYECKHUX MTEPUOANUCCKUX HAMPSHKEHUH U TOKOB B BHJIC
TPUTOHOMETPUYECKOTO psifia Pypbe
2.ITepexomHbIe MPOIIECCHl. 3aKOHBI KOMMYTAIIUN

3. IlpueMHHKH ¢ OTMHAKOBBIM 3JIEKTPUYECKUM CONPOTHBICHHEM COEIMHEHBI IO CXeMe "TpeyroibHuK"
U TOJKIIOUEHbl K HCTOYHUKY Tpex(asHoro HampspkeHus. Tok B kaxaoi ¢asze cocraBiser 1 A.
HaiinuTe 3Hauenns (ha3HbIX ¥ JMHEHHBIX TOKOB Ipu oOpbIiBe arHuU C.

3K3AMEHAIIMOHHBIN BUJIET Ne 7

1. ypaBHeHI/IH AKTHUBHBIX YETBIPCXIIOJHOCHHUKOB.

2. UYem otnnyarotcs npasuia Kupxroda npu pacuere 3MeKTpHUECKHUX HENeil MOCTOSHHOTO
u iepeMeHHoro Toka? [IpuBenure KOHKPETHBIE TPUMEPHI.

3. [Ipu noaxIIOYeHNU KOHACHCATOPA K MCTOYHHUKY MOCTOSTHHOTO HAIIPSIKEHUS
MPOUCXOAUT EPEXOHBIN Mporecc. OnpenennTe npo10HKUTEILHOCTD EPEXO0HOIO Mpolecca,
€CJIM EeMKOCTh KOHIeHcaTopa cocTaBisieT 0.6 Mk®D, a JIEKTPHIECKOE CONTPOTHUBIICHHE MPOBOIOB
0.5 xkOm.

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. [IpencraBneHne HErapMOHUYECKUX MEPUOANUECKUX HAMPSKEHUH U TOKOB B BUJIE
TPUTOHOMETPUYECKOTO0 psana Pypbe
2. O0mias MeToiMKa pacyeTa NepexoAHbIX MPOIECCOB KIACCUYECKHM METOJIOM

3. [IlpueMHHKH ¢ OTMHAKOBBIM JJIEKTPUUYECKAM COMTPOTHBIIEHUEM COCMHEHBI 110 cXeMe "TpeyroibHUK"
U TOJKIIOUEHBbl K HCTOYHUKY Tpex(asHoro HampspkeHus. Tok B Kaxaol (asze cocraBiser 2 A.
Haiigure 3HaueHus ¢a3HbIX U JIMHEHHBIX TOKOB IIPH 00pbIBE TUHUU B.

3K3AMEHAIIMOHHBIN BUJIET Ne 9

1. OmepaTopHBII METO]] pacyeTa MepeXxoaHbIX mporeccoB . 3akoH Oma u Kupxroga B
orepaTtopHoi ¢popme

2. 3Ha4YeHHS HETaPMOHHUYECKUX TOKOB M HANPSDKEHUH M UX U3MEpPEHHE: CpeHee 3a
IIEPUOJ, CPEIHEE 110 MOAYIII0, MAKCUMAJIBHOE U JEHCTBYIOLIEE 3HAUYCHUS

3.
Haiitu l l AIIEMEHTHI MaTpHIIBI [H] HECUMMETPUYHOTO
o 4eThIPEXIIONIOCHUKA, cOOpaHHOro 1o //-cxeme (puc. 5),
ecnu: I Puc. =10 Om, r2=20 Om, X2=20 Owm,

x3 = 40 Om. Wcmonb3yst OCHOBHBIE YpaBHEHHS 4eThIpéxmomocHuka B (opme [H], ompenenuts
HaIpsDKEHUE Ha BXOJIE MPU Pa30MKHYTBIX BBIXOJIHBIX 3akuMax, ecau Uzx = 100 B.



3K3AMEHAIIMOHHBINA BUJIET Ne 10

1. MaruuTHblE MaTepUabl.

2. O0mas MeToAMKa pacyeTa NepexoAHbIX IMPOLIECCOB KJIACCUUECKUM METOI0M

3. Cummerpuunas Harpyska Zgr = 10-¢ ¥ Owm noaxmouena x
CUMMETpPUYHOMY reHeparopy (puc. 6). Omnpenenurts IOKa3aHue
BaTTMETPA, €CJIM aMIIepMeTp nokassiBaeT 17,3 4.

]

o
Puc.6
9K3AMEHAIIMOHHBIU BUIET Ne 11
1. MarsuTtHble Henu MOCTOSIHHOTO ToKa. OCHOBHBIE MOHATHUS, XapaKTEPUCTUKH U
ypaBHEHHUsI, TPUMEHSEMbIE TP pacyeTe MarHUTHBIX IeTel 3Ha4eHUsI HeTapMOHUYECKHIX
TOKOB U HaNpsDKEHUH U MX U3MEPEHHE: CpellHee 3a MEPUOI, CPEIHEE 10 MOAYIIIO,
MaKCUMaJIbHOE M JICHCTBYIOIIEE 3HAUCHUS
2. Pacuer mepexoHBIX MPOIECCOB B IersIX neporo mopsiaka ( RC-mers)
CuMMmeTpuyHas Harpys3ka MOJKIIOYEHA K CEeTH C HalpsiKeHUEM
380 B >‘|:|_' (puc. 7). Amnepmerp nokasbiBaet 2,2 A. OnpenennTs NoKa3aHue
BarT™MeTpa, ecan: Zur = Rur;

O3~

Puc. 7

3K3AMEHAIIMOHHBIN BUJIET Ne 12

1. Pacuer Tpexda3HbIX 1leneil B CHMMETPUUYHBIX PeKUMaX MPU COETUHEHUH Harpy3KH 3BE3/101 1
TpeyrojabHUKOM. BekTopHble AuarpaMmbl AKTHBHAS, PEaKTHUBHAS U MOJIHAS MOIHOCTH TpeX(a3zHou

CHCTEMBI
2.Tull- 06pa3HLIC CXCMBbI 3aMCIICHHUSA ITACCUBHBIX YCTBIPCXIIOJIFOCHUKOB.

3. o PaccuntaTh TOK KaTyIIKH U HAMIPSHKCHUE HA MHAYKTHBHOCTH (puc. 8), eciu
U

=200 B, r:=10 Om, L =25 mlH.

e~

-
Puc.



Kputepun m mkama OUEHMBAHUS IO OLICHOYHOMY CPEACTBY HWTOTOBBIA KOHTPOJIb

(’K3aMeH)
[IIxana oneHUBaHUA Kpurepuii onieHuBaHus
(nHTEpBaN OAIIIOB)
OoTIINYHO (5) CtyneHT riay00OKO M B MOJTHOM OOBEME BIlIaJleeT MPOrPaMMHBIM

MaTepUajIoM, JaeT MOJIHOE U JIOTUYECKH CTPOMHOE U3JI0KEHUE
CoOJIepKaHus IPU OTBETE B YCTHOM MJIM MUCbMEHHOM Qopme. [Ipu
3TOM 3HAaeT pEKOMEHJOBAaHHYIO JIUTEPATypy, IpPOSBISAET
TBOPUECKUH IIOAXOJ B OTBETaX Ha BOIPOCHl U IPaBUIBHO
00OCHOBBIBaE€T CBOM OTBETHI, XOPOIIO BIAIEET YMEHUSIMU
CaMOCTOSTeNIbHO 0000MIaTh M W3JIaraTh MaTepuall U HABBIKAMH
IIPU BBINOJHEHNHU MTPAKTUYECKHX 3a/au.

xopouio (4) CryneHT 3HaeT NMporpaMMHBIA MaTepual, I'PaMOTHO M IO CYTH
U3JaraeT ero B YCTHOH WJIM MUCBMEHHOW (opme, IoIycKas
HE3HAYUTEIIbHbIE HETOYHOCTHM B OTBETaX, TPAaKTOBKax M
OIpEENICHUAX WIM HE3HAUUTEIbHOE KoJndecTBO omnbOok. [Ipu
3TOM BJaJeeT HEOOXOAMMBIMM YMEHMSIMHU U HaBBIKAMU IIPU
BBIIIOJIHCHUM NIPAKTUYECKUX 3a7a4.

ynoBierBoputenbHo (3) | CTyaeHT 3HaeT TOJNbKO OCHOBHOW MPOrpaMMHBIM Marepual,
JIOITYCKaeT HETOYHOCTH, HEAOCTATOYHO YETKHE (DOPMYIUPOBKHU U
HETOCJIEI0BATEIbHOCTh B OTBETAX, M3JIAaraeMbIX B YCTHOW HJIH
MUCbMEHHOW (opMe, TIOKa3bIBaeT HEYCBOCHHE OTACIBHBIX
CYIIECTBEHHBIX JeTaniedl. [Ipm 3TOM HEIOoCTaTOYHO BialeeT
YMCHHSIMH M HaBBIKAMU TIPU BBITIOJTHCHUH MPAKTHYCCKHUX 3ajad.
Jonyckaet 1o 40% ommboK B M3/1araeMbIX OTBETaX.

HEYAOBIETBOPUTENHHO (2) | CTyaeHT He 3HaeT 3HAUUTENBbHOW YacTh MPOTPAMMHOTO
Mmatepuana. [Ipu 3ToM AomyckaeT MPUHIUIHAIBHBIE OMIMOKU B
JIOKa3aTeNIbCTBaX, B OMPENIECICHUN TOHATUM, MPOSBISET HU3KYIO
KyJIbTypy 3HaHMI, HE BIaJle€T OCHOBHBIMHU YMEHUSIMU U
HaBBIKAMH TIPU BBIMOJHEHUU MPAKTHUYECKUX 3amad. CTyIeHT
OTKa3bIBAE€TCSI OT OTBETOB Ha JONOJIHUTEIbHBIE BOITPOCHI




®opma JTUCTA U3MEHEHHUI U T0NI0JIHEeHN i, BHeCeHHbIX B ®OC

JInct n3MeHeHu U JOIOJIHEHUN

/o

Bunaer nonoanenuii u
N3MEHEHUH

Jlata u HOMEp
MIPOTOKOJIA 3aCEAAHUSA
kadeaps! (kadenp), Ha

KOTOPOM OBLITH

pPaccMOTpPEHBI U
0JI00pEHBI U3MECHECHHUSI 1
JIOTIOJTHEHUS

[Toamnucsk (¢
pacimudpoBKoii)
3aBEIYIOIIETO
kadeapoi
(3aBeAyIOMINX
Kadeapammn)




