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PaGouas nporpamma cocrasiena Ha ocHose ®I'OC BO - GaxanaBpuat 1o HarpabJIeHUIO
noarotoBkn 11.03.04 DiekTpoHHKa W HaHOZJIEKTpOHHMKaA (mpuka3 Munobpuaykun Poccum ot
19.09.2017 r. Ne 927)

PaGouas mporpaMma paccMoTpeHa M onoOpeHa Ha - 3aceflaHuM  Kaeapbl

ek TpocHa0KEHHsI TPOMBIIIIEHHBIX IPEPUITHI / Y. g
25.01.2022, mporokon Ne 5 ~f Y A

3aB. kadenpoit = %/f/%[&( I'".I1. Kopuusios

Pa6ouas nporpammMa 01006peHa METOIHYECKON Komuccue/ﬁ WUDHAC
26.01.2022 r. npotokos Ne 5 7
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P Xpamiun

CoracoBaHo:
3as. kaenpoit DIEKTPOHUKH ¥ MUKPOIJICKTPOHHKH
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Penensent:
3aM.HavYaJIbHMKaA [OTII ITAO MMK R Kau/I. TEXH. HayK
g/ AO.IO




JIucr aktyanusanuu padoueii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2023 - 2024
y4eOHOM rofy Ha 3aceJaHuu Kadeapsl IIEKTPOCHAOKEHHS IPOMBILIUICHHBIX MTPEIIPUATHIA

IIporokomor 20 1. Ne

3aB. kadeapoii I'.IL ﬁ)pHHHOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanusanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceaHuu Kadeapbl DJICKTPOCHAOKEHUS MPOMBIIUICHHBIX MPEATIPHITHN

[Ipotokom ot 20 r. Ne
3aB. kadeapoii I".IT. Kopaunos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM rojly Ha 3aceaHuu Kadeapbl DICKTPOCHAOKEHUS MPOMBIIUICHHBIX MTPEIIPUSTHIA

[Iporokom ot 20 . Ne

3aB. kadeapoii I".IT. Kopamio

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceJaHuM KaQeapbl DIIEKTPOCHAOKCHHSI MPOMBIIIICHHBIX TPEIPUITAN

[Iporokom ot 20 1. Ne

3aB. kadenpoii I'.IL K)pHI/mOB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Kypc "Teopermueckue ocHOBbI osnekrporexHuku" (TOD) saBnsercs 6a30Boi
o0menpopeCcCHOHAIPHON JTUCIUIIIIMHOW HampaBlieHus "DJIEKTPOHWKA M HAHOAJICKTPOHMKA'.
[lenpr0 TUCIHUIUIMHBI SBISETCS TEOPETHYECKAass W IMPaKTUYECKas IMOATOTOBKA OaKaJIaBpOB B
00J1acTH 3JEKTPOMArHUTHBIX SBJICHUH, METOJOB aHAIM3a U pacyeTa JUHEHHBIX U HEeTMHEHHBIX
QIIEKTPUYECKUX IIENEeH, OCHOB OSKCIEPUMEHTAIBHBIX METOJIOB, MPUMEHSIEMBIX B 001acTu
ANEKTPOTEXHUKH U AIEKTPOHUKH.

B kypce TOD u3yuaroTcss OCHOBHBIC IMOJOKEHUS U 3aKOHBI TEOPUHU IIIEKTPUUECKUX U
JJIEKTPOHHBIX LIeTel, MarHUTHBIX IEeNeil, 3JIeKTpOMarHuTHOoro mois. W3yueHue IJaHHBIX
pas3/enoB IMO3BOJSET peIlaTh SJICKTPOTEXHHUYECKHE 3aJadd U OOBSACHATH pa3zHOOOpasHbIe
AIEKTPOMArHUTHBIE SIBJICHUSI B 3JIEKTPOTEXHUYECKUX U AIEKTPOHHBIX YCTPOUCTBAX.

2 MecTo IUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOI POrpaMMbl

Hucuunnuna TeopeTnueckne OCHOBBI 3JEKTPOTEXHUKH BXOAHUT B 00s3aTENbYIO 4acTb
y4eOHOro Trana 00pa3oBaTeIbHOMN MPOTPAMMBEI.

Jisa  u3ydyeHus  AUCUMIUIMHBL  HEOOXOAMMBI  3HAHUS  (yMEHHs,  BJIaJCHUsA),
c(hOpMHUPOBAHHEIC B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

®usuka

MaremaTuka

Nudopmarrka u naHOpMAIMOHHBIC TEXHOJIOTUU

3Hanus (YMEHUS, BIAJICHUS), TIOJTYYCHHBIC TIPH M3yYCHUU JAHHOW JUCIUILTUHBI OyIyT
HEOOXOIUMBI 17151 U3YUYCHUSI AUCIUILITNH/TIPAKTHK:

Pacuer 2neKTpOHHBIX CXeM

OCHOBBI MEUKPOTIPOIIECCOPHON TEXHUKHU

DAEeKTpUUECKHe MUKPOMAIIIMHBI

OcHoBBI TpeoOpa3oBaTeIbHON TEXHUKHI

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B  pesynabrare ocBoeHus aucuMIUIMHBL  (Monyisi)  «TeopeTnueckue  OCHOBBI
AIIEKTPOTEXHUKN» 00ydarOIUNCS T0JKEH 001a1aTh CIEAYIOIUMU KOMITETEHIIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-1 Cnoco0OeH HCMONb30BaTh IOJIOKEHUS, 3aKOHbl M METOJbl €CTECTBEHHBIX HayK H
MaTEeMaTHKH JUIs pellleHus] 3a1a4 WH)XEHEPHOM 1€ TeIbHOCTH

OIIK-1.1 [Tpumensier ¢pusnueckue 3aKOHbl U MaTEMATUYECKHE METO/IbI JUISl peIIeHUs
33J1a4 TCOPETUYECKOT O ¥ IIPUKJIATHOTO XapaKTepa
OIlK-1.2 Hcnonb3yer 3HaHus QU3MKKM U MAaTEeMAaTUKH MPU PELIEHUU MPaKTHYECKUX

3aga4




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mmast TpyI0eMKOCTh TUCIHILTUHBI COCTaBIsAeT 8 3aueTHBIX eauHuIl 288 akajn. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabdora — 197,9 akan. yacos:
—aynuTtopHas — 192 akan. 4acos;

— BHeayAuTOpHAs — 5,9 akaj. 4acos;

— camocTosTenpHas padota — 54,4 akaj. 4acos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

IIOCTOAHHOTO
TOKa»

AynutopHast 3 =
o | xomTakTHAs pabora E E dopma TeKyIIero
Paszen/ Tema % (B akaa. yacax) E > Bun 5 KOHTPOJIS Kon
J— s g ©| caMoCTOATeNbHO ycreBaeMocT 1 KOMITETeHIIHH
@) 6. | uoa g & paboTsI MIPOME)KYTOYHOM
Tlek. : paKT. | =g aTTecTaluu
3aH. 3aH. O &
1.
N3yuenue
1abopaToOpHBIX
crengoB. TexHuka
0e301acHOCTH.
ITopsimox
BBITTOJTHEHHS
71a00paTOPHOTO
MIPaKTHKyMa.
OT4YETHOCTB.
Brinmonnenue 3amura 1ab0paTopHOi
nabopatopHoi pabotbiNel
paboTeiNel «Omnpenenenue
1.1 OcHoBHBIE MOHATHUS U «Omnpenenenue napaMeTpoB OIK-1.1
3aKOHBI teopun| 3 6 421 4 3,9 napamMeTpoB HUCTOYHUKOB OHK-l- 2‘
QJICKTPUICCKUX LICTICHU HCTOYHHUKOB IIOCTOSAHHOI'O TOKa U
MOCTOSIHHOTO TOKa AKTHBHBIX
1 aKTUBHBIX COHpOTI/IBJ'ICHI/lﬁ
CONPOTHUBIICHHUIH CTeH/1a»
CTCHZa»
Pemenue 3amau
«Pacuyer
(husnuecknx
apaMeTpoB
ANEKTPUIECCKUX
nenen




1.2 Ananus
[TOCTOSIHHOT'O TOKa

merei

6/21

4,1

Brimonaenne
nabopaTtopHOi
paboThr Ne2.
CooTHOIIEHUS B
JIMHEHMHBIX
SJIEKTPUIECKUX
LETsIX
IOCTOSIHHOT'O
ToKa. Pemenue
3a7a4d. MeToanl
pacuera
JIMHEHHBIX
IICKTPUICCKUX
nerei (Ha
pUMepe nenei
IOCTOSIHHOTO
TOKa).
IToaroroBka K
KOJJIOKBUYMY Ne
1. Pacuer neneit
IMOCTOSTHHOTO
TOKa.
Bremonnenue PI'P
Nel. Ananu3
nenei
IMOCTOSTHHOTO
TOKa.

3amura 1a00paTopHOI
paboTher Ne2.
COOTHOIIICHHS B
JIMHEHHEIX
ANIEKTPUYECKUX LETISIX
MOCTOSTHHOTO TOKA.
Komnoxksuym Ne 1.
Pacuer ueneit
IOCTOSTHHOTO TOKA.
3amura PI'P Nel.
Amnanus nemneu
MOCTOSIHHOTO TOKa.

OIIK-1.1,
OIIK-1.2




Brinonnenue

nabopaTtopHoOi
paboThIN4
«HccnenoBanue
(usnvecknx
napaMeTpoB
KOHJIIEHCATOPOB U
KaTYIICK»
Brinonnenue
nabopaTtopHOH
padoTeiNeS
«HccnenoBanue
(usnvecknx 3amura 1ab0paTopHOi
CBOICTB paboTbiNed
MEKTPHIECKUX «HccnenoBanue
nenei ¢usnueckux
onHOo(dazHOTO apaMeTpoB
CHUHYCOU/IAJIBHOTO KOHJICHCATOPOB U
TOKa» KaTyIIeK»
Pemienue 3agay | 3amura 1abopaTtopHOi
«AHanu3 paboThINeS
JMHEHHBIX Lenei «MccnenoBanune
npu (DUBUYECKUX CBOWCTB
CHUHYCOUJIAIIBHBIX | 3JIEKTPUYECKHX IIeTIeH
BO3/ICHUCTBHSX, 01HO(ha3HOTO
1.3 Anamu3 uened mnpu BEKTOPHBIE U CHHYCOUJIAIBHOTO OTK-1.1
CHHYCOHMIaTbHBIX 10 | 10/4U 4 | romorpaduueckue TOKa» OHK-l. 2‘
BO3/ICHCTBHSX. JUarpaMMbl». | 3amuTa 1abopaTtopHOi '
Brimonnenue paboThING
nabopaTopHOH «HccnenoBanue
paboThING YaCTOTHBIX CBOMCTB
«HccnenoBanne | SIEKTPUUSCKOH LeTH
YaCTOTHBIX CHHYCOUJIAIBHOTO
CBOWCTB TOKa».
NIEKTPUYECKOU Komnnoxsuym Ne2
enu «lenu mepemMeHHOTO
CHUHYCOUJIAIBHOTO TOKa»

TOKay. 3amura PT'P Ne2.
Pemenue 3anau AHanus neneu
«Pe3oHaHCHBIE CHHYCOUIATEHOTO

PEXHUMBI B TOKa.
MEKTPHIECKUX
LCTISIX).
[ToaroroBka k
KOJUIOKBUYMY Ne 2
«enmn
MIEPEMEHHOTO
TOKay
Brimonuenue PT'P
Ne2. Anamus
nenei
CHHYCOUAATEHOTO
TOKa.
Brinonnenue
nabopaTopHOI
pabotbr Ne§,9.
Uccnenosanue .
TpexhasHbix 3amura 1ab0paTopHOI

Hereii, paboter Ne§.9.

1.4 Tpexdasuble nenu 4 | 1021 2,1 | Pemienue 3a1au. Hcenenosanne . OIK-1.1,

Pacuer TpexGasHbIX Lenen. OIIK-1.2

KommoxBuym Ne3
Tpexda3HbIX
. « Tpex¢asHbie Hemnu »
LEeTeH.

IloaroroBka k
KOJUTOKBHYMY Ne

3.




Brimonaenne

[Noaroroska k
KOJUTOKBAYyMY Ne5
«YeThIpexnonocH

HKID).

nabopaTtopHoi
paboter Nell.
Uccnenosanne
TUHEWHOH nern | 3amuTa 1abopaTopHoit
HECHHYCOHJIATBHO paboter Nell.
ro Uccnenoanue
15 Ananu3 uened mpu MEPUOTUUECKOTO JMHEHHOH 11enn
BO3/ICHCTBUM  CHTHAJIOB TOKa. HECHHYCOHMJAILHOTO
N OIIK-1.1,
MPOU3BOJBHON  (DOPMBI. 6/31 3 Perrenue 3aga4 1o | IepuoOAMYECKOTO TOKA. OTIK-1.2
CriekTpanbHbIl METOL TEeMe. Komnoksuym Ne4 o '
aHanm3a [erneu. [MoaroroBka k | reme «JIuHeitHbIe HIETIH
KOJUIOKBUYMY Ned | ¢ meproindecKumMu
o TEME HECHHYCOHIAIbHBIMHU
«JIuneiHble enu TOKaMM».
c
MEPUOTUYECKUMHU
HECHHYCOH/IAJIbH
BIMH TOKaMU».
Brinonnenune
nabopaTopHOM
paboter Ne10
«UccnenoBanue
MAaCCUBHBIX
YETHIPEXITOIOCHH | 3amuTa JJabopaTopHOit
KOB» paboter Nel0
16 OcHOBBl  Teopuu Pemenue 3agau «HccnenoBanue OIK-1.1
YETHIPEXIIOJIIOCHUKOB, 10/611 | 10/21 «Pacuer MACCUBHBIX OHK-l. 2‘
(WIBTPOB. TIEPBUYHBIX YETHIPEXITOIFOCHUKOB '
rmapaMeTpoB Kommoxsuym Ne5
YETHIPEXTIOIIOCHU [«UEThIPEXITOIIOCHUKI.
KOB»




1.7 Meronsl aHaguza
MEPEXOIHBIX MPOIECCOB B
JIMHEHHBIX LEsX c
COCPEI0TOUYCHHBIMU
napamMeTpamu.

12

12/51

12/10M1

15

Pemrenue 3amau
«Knaccuueckuii
METOJI pacueTa
TIePEeXOTHBIX
IIPOLIECCOBY.
Pemrenue 3amau
«OmnepaTopHbIit
METOJI pacueTa
TIePEeXOTHBIX
TIPOIIECCOBY.
Brinonnenue
nabopaTtopHoOH
paboTeiNel2
«HccnenoBanue
TIePEeXOTHBIX
TIPOIIECCOB B
JIMHEHHBIX
IJCKTPUICCKUX
HETAX.
Pemenue 3agau
«Pacuet
MIEPEXOTHBIX
MIPOIIECCOB C
ITOMOIIIBIO
HWHTETpaia
Jroamensn».
IToaroroBka x
KOJUTOKBUYMY Ne6
«Ilepexogapie
MIPOIIECCHI».
Brimonnenue PI'P
Ne3
«HccnenoBanue
MEPEXOAHBIX
MPOIIECCOB B
JIMHEMHBIX
INEKTPUYECKUX
HETAX.

3amura 1ab0paTopHOi
paboTeiNel2
«HccnenoBanue
MEPEXOIHBIX
TIPOLIECCOB B JINHEHHBIX
AIIEKTPUYECKUX LICTISX)
KomnokBuym Ne 6
«Ilepexonnsie
MPOLIECCHD».
3amura PT'P Ne3
«MccnenoBanune
MIEPEXOIHBIX
MIPOIIECCOB B JIMHEHHBIX
IEKTPUIECKUX
LETITX.

OIIK-1.1,
OIIK-1.2




Brinonnenue
nabopaTtopHoOH
paboter Nel3
«HccnenoBanue
HEJIMHEHHBIX
nenei
IOCTOSIHHOTO
TOKay.
Pemenue 3amau
«Pacuer
PEe3UCTUBHBIX
HEJIUHEHHBIX
neneii»; «Pacuer
MAarHUTHBIX Ienei

3amura 1a60paTopHOi
pabotsr Nel3
«HccnemoBanue
HEJIUHEHHBIX IeTeh

MTOCTOSIHHOTO TIOCTOSIHHOTO TOKa.
1.8 Anammz u pacyer ToKay; «Pacuer Komnmoxsuym Ne7
N . OIlK-1.1,
HEJIMHENHBIX u 14 | 12/5U1 12 15,3 HEJIMHEHHBIX «Pacyer pe3uCTHBHBIX OINK-1.2
MAarHUTHBIX LIETICH. Lernen npu HEJIMHEHHBIX LIeTIe. '
TIePEeMEHHOM 3amura 1ab0paTopHOi
BO3JICHCTBUM. paboteiNe14
ITogroroBka K «HUccaenoBanue
KOJUTOKBHYMY Ne7 | KaTyIIKu cO CTanbHBIM
«Pacuer CepACYHUKOMY.
PE3UCTUBHBIX
HEJTMHEHHBIX
menei».
Brinonnenune
nabopaTopHOM
paboteiNe14
«UccnenoBanue
KaTyIIKH CO
CTaJBHBIM
CEPIACYHUKOMY.
OIIK-1.1,
1.9 Dk3amen OTIK-1.2
Hroro no pazaeny 70 |70/29U1 (52/1211)| 54,4
Hroro 3a cemectp 34 |34/161|34/1211] 38,3 9K3aMeH
Hrtoro no aucrumiinge 70 |70/2911(52/1211| 54,4 3a4er, DK3aMeH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
00pa3oBaTeNbHbIX TEXHOJOTUN B MPENOJAaBAHUU JHUCUUIUIMHBI HCIONB3YIOTCS TPAAUIIMOHHAS
TEXHOJIOTUSI U TEXHOJIOTHsS mpobiemMHoro oOyuenus. Ilepenaya HEOOXOAMMBIX TEOPETHUECKUX
3HaHUU U OPMUPOBAHUE OCHOBHBIX IMPEACTABICHUI MOKET MPOUCXOJUTh C MUCIOIb30BAHUEM
MYJIbTUMEAUIHOTO 000PY10BaHUS.

Jlexumu TPOXOAIAT B TpPagulMOHHOW (opme, B ¢opMe JEKIUNA-KOHCYIbTAlUH U
npobnemMHbIX Jeknuid. TeopeTwueckuil Marepuan Ha TPOOJEMHBIX JIEKIMAX —SBISETCS
pe3yJIbTaTOM YCBOEHHUS MOJYyYEeHHOM HH(OpPMAIMH MOCPEICTBOM IOCTAaHOBKU IMPOOIEMHOIO
BOIIpOCa U IIOMCKa IIyTel ero pemeHus. Ha nexkuusax — KOHCYNbTALMAX H3JI0)KEHHE HOBOTO
MaTrepuana COIPOBOKIAETCS NOCTAHOBKON BOMPOCOB M JUCKYCCHUEU B ITOMCKAX OTBETOB HA 3TH
BOIIPOCBI.

JIeKIMOHHBIN MaTepuall 3aKperIsieTcs B X0/1€ JIa0OpaTOPHBIX U MPAKTUUYECKUX padoT, Ha
KOTOPBIX BBIIIOJIHAIOTCS TPYIIIOBbIE WIIM UHIMBUYaIbHbIE 3aJaHUsI IO PO IEHHOM TEME.

[Ipu mpoBeneHun 1a00PaTOPHBIX U MPAKTUUYECKUX 3aHATUN MCIONB3YIOTCS paboTa B
KOMaH/I€ U1 METO]1bl ”HPOPMALIMOHHBIX TEXHOJIOTUH.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeIbHOH PadoThl 00yYaOImIMXCst
[TpexncraBneno B npuioxenun 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTeCcTAlUH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas UTEpPaTYypAa:

1. TeopeTndeckue OCHOBBI IEKTPOTEXHUKHU. JIMHEHHBIE IIEKTPUUECKHE LIENH | y4eOHOe
nocobue / I'. . AtabekoB. — 9-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2019. — 592 ¢. —
ISBN 978-5-8114-4383-3. — Tekct : anekTpoHHblil // JlaHb @ SIIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/119286 (mara obOpamenus: 24.09.2020). —
PexxuM noctymna: 11st aBTOpU3. MOJIb30BaTeNeH.

2.TeopeTudyeckrue OCHOBBI D3JEKTPOTEXHUKU. HenuHelHble >3JIeKTpUYecKrue LEMu.
DnekTpoMarHuTHoe moJje : yuebnoe mocodue / I'. Y. Atabekos, C. JI. Kynansa, A. b. Tumodees,
C. C. XyxpukoB. — 6-e¢ m3x., ctep. — Cankr-IlerepOypr : Jlanp, 2010. — 432 c. — ISBN
978-5-8114-0803-0. — TekcT : anekTpoHHSIi // JIaHb : 21€KTPOHHO-OMOIHOTEYHAs CHCTeMa. —
URL.: https://e.lanbook.com/book/644 (nata obparenus: 24.09.2020). — Pexwum gocTyma: st
aBTOPH3. MIOJIb30BATEIIEH.

0) lonmoHuTeEIBHAS TUTEPaTypa:

1.BBeneHre B TCOPETHIECKYIO IeKTPOTeXHUKY. Kypc moarorosku Gakamaspos / 1O. A.
brrukos, B. M. 3onotaunkuii, E. b. Conosbesa, 3. I1. Uepnbimes. — Cankr-IlerepOypr : Jlans,
2016. — 288 c. — ISBN 978-5-8114-2406-1. — Tekct : osnektpouHbiii // Jlaub
AJIEKTPOHHO-OMOMMoreunass cucrema. — URL: https://e.lanbook.com/book/89931  (mara
obpamienus: 24.09.2020). — Pexxum g0cTyma: A1 aBTOPHU3. IOJIB30BATENEH.

2.TeopeTnyeckrue OCHOBBI AJIEKTPOTEXHUKHU: KPAaTKUi Kypc . ydeOHoe mocobue / JI. A.
[ToramoB. — Cankr-IlerepOypr : Jlans, 2016. — 376 ¢. — ISBN 978-5-8114-2089-6. — Tekcr :
anekTponusli /[ JlaHp . DNeKTpoHHO-OMOmmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/76282 (mata oOpamienus: 24.09.2020). — Pexxum jmoctyma: s
aBTOPH3. MOJIH30BATEIIEH.

3.ITeryxoBa,0.1. Anamu3 u pacuer Tpex(asHbiX Iemnei : ydeOnoe mocodue / O. W.
[Teryxosa, I'. B. lllypeiruna, B. P. Xpammun, FO. . Mamneea. - Marautoropek : MI'TVY, 2013.
- 1 snextpoH. ont. guck (CD-ROM). - 3aru. ¢ tutyi. 3kpana. - URL:



https://e.lanbook.com/book/119286
https://e.lanbook.com/book/644
https://e.lanbook.com/book/89931
https://e.lanbook.com/book/76282

https://magtu.informsystema.ru/uploader/fileUpload?name=1070.pdf&show=dcatalogues
/1/1119496/1070.pdf&view=true (mara oOpamierus: 16.09.2020). - MakpooobekT. - Tekcr :
3JIEKTPOHHBIN. - CBeieHust 1ocTyIHbl Takke Ha CD-ROM.

4.IleryxoBa, O. 1. Henuueiinbie 31eKTpUYECKUE U MAarHUTHBIE 1iend. KOHCIEKT JIeKIui !
yuebnoe nmocobue / O. U. Tleryxosa, JI. B. 5I66apoBa ; MarHuTOrOpCKHii TOC. TEXHUYCCKUI YH-T
uMm .I".M.HocoBa . Marautoropck :MI'TY um. I'"'I.Hocora 2018. - 85 c. : w1, Tabia., CXeMBHI. -
URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3626.pdf&show=dcatalogues/1/1524
695/3626.pdf&view=true  (mata oOpamenus: 14.05.2020). - Makpoodbekt. - Tekcr
anekTpoHHbIH. - ISBN 978-5-9967-1096-6. - ImeeTcs medaTHBIM aHAIIOT.

B) MeToanyeckne ykazaHus:

1. Xpammun, B.P. Onpenenenne napaMeTpoB HCTOUHUKOB IIOCTOSIHHOTO TOKA U AKTUBHBIX
COINPOTUBIICHUH CTEHJA | METOJUYECKHE YKa3aHus K jabopaTopHoil pabore Nel mo nucuuruinze
«Teopernyeckue  OCHOBBI  DJJIEKTPOTEXHHUKM»  JUII  CTYJIEHTOB  JIEKTPOTEXHUYECKHUX
cneuanbHoctedt / B.P. Xpammmn, O.W. IleryxoBa, E.A. Xpammunaa; MarHutoropckuii roc.
texuueckuid yH-T uM.I'.M.HocoBa. Maruutoropck : MITY wum. I'M.HocoBa, 2013.-20 c.
:WIL.,rpad., cxeMbl, Ta0. -TeKCT: HemoCpeACTBCHHBIN.

2.lypeiruna, I'.B. MccnenoBanre TUHEMHBIX 2JIEKTPUUYECKUX 1ETIEH MTOCTOSSHHOTO TOKA:
METOJMYECKHE yYKa3aHus K JlabopaTopHoi padote Ne2 nmo aucuuminie « TeopeTuueckue OCHOBBI
NEKTPOTEXHUKI» ISl CTYACHTOB JIEKTPOTeXHUYeCKuX crierranbHocteii / I.B. Ulypeiruna, O.1.
ITeryxoBa, E.A. XpammmnHa; ; Marauroropckuii roc. texudeckuii yH-T um.I.M.Hocona.
Marautoropck : MITY wmm. I''M.HocoBa, 2013.-20 c. : wmim.,rpad., cxemsl, Tad. -Tekcr:
HEIIOCPEACTBEHHBIN.

3.lypsiruna, I'.B. U3mepenne napaMeTpoB peakTUBHBIX 3JIEMEHTOB U YIJIOB CJBMra
MEXY HanpsOKeHUSIMU U TOKaMM: METOJUYEcKUe yKa3aHMs K JabopatopHoil pabore Ned mo
JucnurmHe «TeopeTnueckre OCHOBBI DJIEKTPOTEXHUKW» JUISl CTYACHTOB JJIEKTPOTEXHUYECKUX
crermansHocteit / T.B. llypsiruna, B.P. Xpammmn, E.A. Xpamiunna; ; MarHuTOropckuii roc.
texudeckuii yH-T uM.I.M.HocoBa. Maruutoropck : MITY wum. I'M.Hocosa, 2014.-7 c.
:ui.,rpad., cxemsl, Ta0. -TekcT: HemocpeICTBEHHBIH.

4. s66aposa, JI.B. HccnepoBanme IWHEWHBIX SJIEKTPUUYECKUX OMHOGMA3HBIX IIeNei
CHUHYCOUJAJILHOTO TOKa: METOJMYECKHE yKa3aHMs K JlabopaTopHoi padore Ne5 mo aucuuminHe
«Teopertndyeckne  OCHOBBI ~ IJIEKTPOTEXHUKM»  JUIsl  CTYACHTOB  DJIEKTPOTEXHHYECKHUX
crnermansHocteit / JIL.B. f166aposa, B.P. Xpammun, O.W. Kapaunmaesa, I'.B. Illypsiruna;
Marnutoropckuii roc. texudeckui yH-T uM.I.M.Hocoa. Maruuroropck : MITY wum.
I"'1.Hocoga, 2013.-13 c. :un.,rpag., cxemsl, Tad. -TeKkcT: Hemocpe1CTBEHHBIH.

5.I0ypeiruna, I'.B. UccnenoBanue TpexdasHbIX 1enei Mpu COSAMHEHUU HArpy3KH IO
CXEeME «3Be3/la» . METOJMYECKHe YyKa3aHHud K JiaboparopHoil pabore Ne8 mo aucrumiuHe
«TeopeTtndyeckne  OCHOBBI ~ JJIEKTPOTEXHUKH»  JUISl  CTYAEHTOB  JJIEKTPOTEXHHYECKHUX
cnenuanbHoctedt / I'.B. Illypeiruna, B.P. Xpammmn, O.M. IleryxoBa; Marautoropckuii roc.
texndeckuii yH-T uM.I.M.HocoBa. Maruutoropck : MITY wum. I'M.Hocosa, 2014.-7 c.
:ui1.,rpagd., cxemsl, Ta0. -TekcT: HemocpeICTBEHHBIH.

6.lypsiruna, I'.B. UcciaenoBanue TpexdasHbIX LENell Mpu COETUHEHUH HATPy3KH IO
CXEME «TPEyroJIbHUK»: METOJAMYECKHE YKa3aHus K JlaboparopHoil pabore Ne9 mo aucrumiuHe
«TeopeTtndueckne  OCHOBBI ~ JJIEKTPOTEXHUKW»  JUISI  CTYACHTOB  DJIEKTPOTEXHHYECKHUX
cnenuanbHoctedt / I'.B. Illypeiruna, B.P. Xpammmn, O.U. IleryxoBa; Marautoropckuii roc.
texndeckuii yH-T uM.I.M.HocoBa. Marnutoropck : MITY wum. I'M.Hocosa, 2014.-6 c.
:ui1.,rpagd., cxemsl, Ta0. -TekcT: HermocpeICTBEHHBIH.

7.1leryxoBa O.M, HccrnenoBaHue NacCUBHBIX YETHIPEXIOIIOCHUKOB: METOJIUYECKUE
yKazaHusi K JabopatopHoi pabore Nel0 mo auciumimmHe «TeopeTHuecKkue OCHOBBI

v I\ TY TT


https://magtu.informsystema.ru/uploader/fileUpload?name=1070.pdf&show=dcatalogues/1/1119496/1070.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1070.pdf&show=dcatalogues/1/1119496/1070.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3626.pdf&show=dcatalogues/1/1524695/3626.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3626.pdf&show=dcatalogues/1/1524695/3626.pdf&view=true

I'.B. llypsiruna, JI.B SI66apoBa,; Marautoropckuii roc. Texmueckuit yH-T um.I.M.Hocosa.
Marautoropck : MI'TY um. I.'1.HocoBa, 2015.-10 c. : un.,rpad., cxemsl, Tab. -Tekcr:

HEMOCPEACTBEHHBIH.

8.5166apoBa, JI.B. HccnemoBanue JIMHEHHON 1LeNM HECHMHYCOMAAIBHOTO TOKA!
MeTOuYecKHe yKa3aHus K jadopatopHoii padore Nell nmo aucuunnune «TeopeTnyeckue OCHOBBI
AIIEKTPOTEXHUKU» JUUISI CTYACHTOB 3JICKTPOTEXHUUYCSCKHX crierranbHocTei / JI.B. s166aposa, B.P.
XpammuH, O.W. IleryxoBa; ; Marautoropckuii roc. Texuueckuid yH-T uM.I'.M.Hocoga.
Marautoropck : MITY wmm. I''Ml.HocoBa, 2014.-10 c. :wmmn.,rpad., cxemsl, Tab. -Tekcr:
HENOCPEICTBEHHBIH.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpamMmmHoe oGecrnieueHue

HaumenoBanue .

HO NQ JA0roBopa CpOK JACUCTBUA JIULCH3UU
7Zip CBOOOIHO OeccpoyHo
MS Visual CBOBOLLO
Studio 2017 o ECT isentoe LHO GeccpouHo
Community pactpocip
FAR Manager |cBo6omHO 0eCcCcpoYHO
MathWorks
MathLabv.2014 |y g9.14 o1 08.12.2014 Gecepouro
Classroom
License
ManCAD VLS In-1662-13 or ;

ucatio 22.11.2013 cecpotHo
University
MS Office 2007 |\ 155 1 17.09.2007 Geccpouro
Professional

Ipodeccuonanbublie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Hazpanwme Kypca Cchbuika

VYHuBepcurerckas uH(bOpMaIMOHHAS
cuctema POCCHS
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKH
MI'TY um. I'.. HocoBa
Nudopmanmonnas cucrema - EguHoe
OKHO JIOCTyHa K HWH(OPMAILMOHHBLIM
ITouckoBas cucrema Akamemus Google
(Google Scholar)
Hamuonanbuas
UH(POPMAIMOHHO-aHATUTHYCCKAsI URL.: https://elibrary.ru/project_risc.asp
cucrtemMa — Poccuiickuii MHJIEKC HAYYHOI'O
OnekTpoHHass  0aza  MEPUOAMYECKUX
n3nanuii East View Information Services,

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne JUCIUILIHHBI (MOLYJIs1)

https://uisrussia.msu.ru

https://magtu.informsystema.ru/Marc.html?locale=ru

URL: http://window.edu.ru/

URL: https://scholar.google.ru/

https://dlib.eastview.com/

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG oOecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:


https://uisrussia.msu.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

YyeOHBIC ayAWTOPUW JJIS TPOBEACHUS 3aHATHH JIGKIIMOHHOTO THMa aya. 365
MynbTUMEIUIHBIC CPEICTBA XPAHCHHUS, IEPEIau U MPEICTABICHUS HHPOPMALIUU

VYyebnas Jsaboparopusi i TNPOBEACHUS J1a00OpaTOpHBIX paboT: mgabopaTopus
TEOPETUYECKIX OCHOB AJICKTPOTEXHUKH

ayn.357 JlaGopaTopHble YCTaHOBKH, W3MEPUTEIBHBIC MPUOOPHI JUIS BBITOJIHEHHS
1ab0paTOPHBIX padoT:

-MHOTO(YHKIIMOHAJIBHBIN JJA0OPATOPHBIN CTEHI:

-IBYXKaHAJIbHBIN ocippumiorpad ;

-MYJIbTUMETD;

-MarasuH COIPOTUBIICHUM;

-Mara3uH eMKOCTEH;

-MarasuH UHIYKTUBHOCTEI;

-reHepaTop MHOTO(QYHKIIMOHABHBIH;

-peryiupyeMblii HCTOYHUK MTUTAHHSI TOCTOSTHHOTO TOKA,

-peryJIMpyeMblii ICTOYHHUK ITUTAHUS IEPEMEHHOTO TOKa,

-peryupyeMblii HCTOYHHK TPEeX(a3HOTO TOKA.

YdeOHass ayauTOpUs IS TIPOBEICHHS TPAKTHYECKUX 3aHATUH , TPYNIOBBIX U
WHMBUIYATBHBIX KOHCYJBTAIIUH, TEKYIIIETO KOHTPOJIS M MPOMEKYTOYHON aTTecTanuu aya. 357,
354 Jlocka, MyJIbTUMEIUHHBIN IPOSKTOP, IKpaH

[Tomemenne s camocTosTeNbHOW paboThl oOydarommxcst ayn. 343 IlepconanbHbie
kommbioTephl ¢ makerom MS Office, BeixomoM B MHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO
nH()OPMAIIMOHHO-00PA30BATEIBHYIO CPEy YHUBEPCUTETA

[Tomenienne Juis XpaHEeHUS W TPOPHIAKTUYECKOTO OOCITYy)KMBaHUS  y4eOHOTO
obopynoBanus ayz. 356 Cremnaxu, ceidpl 11 XpaHeHUs] y9eOHOTO 000pyI0BaHUS.

WHCTpyMEHTBI ISl pEMOHTA J1a00PaTOpHOTo 000PYI0BaHUS

IIpuioxenne 1

6. YuedHO-MeTOIMYECKOE 0DecTiedeHHe CAMOCTOSITeTbHOI PadoThl 00yYAIOLINXCS
IIpumepnvie KONM0KEUYMBL RO MEMAM

Konnokeuym Nel dnexmpuueckue yenu noCmoanHo20 moka

R .
1. Ilpoananu3upoBaTh BIMSHUE PE3UCTOPA ° Ha TOKHU BETBEH cxemsl (puc. 1).

1

1]




~
2. IIpoaHanu3upoBaTh BAMSIHUE TOKa HCTOYHHMKA TOKA ~ Ha TOKHM BETBEW cXeMI (puc. 2).

R>

@ [r 1, @e

Puc. 2

Konnokeuym Ne2 dnexkmpuueckue yenu cunycouoaibHo20 moka

1. Onpenenuth MOKazaHWs NPUOOPOB M MOCTPOUTH BEKTOPHBIC AMArPaMMBI TOKOB U

nanpsokenmii  (puc. 1). Ilapamerpsr cxempr: X1 =100m — X;=300m = Ry =X5=200m"

U = 2002 sin(wt + 7/2) B

Puc. 1

2. V3BecTHA MaTpuIia 1enu, MOJIyYeHHAas IO METOLy KOHTYPHBIX TOKOB
4+j4 -2+5 0
Zl=]-2+; 5+; -2.
0 -2 8

CocTaBuTh CXCMY LCIIHU U OIIPEACIINUTL BEJIMUNHBI COHpOTI/IBHeHI/Iﬁ BeTBeﬁ, moJjiaras, 4To BETBU HE
CBs3aHbl MHAYKTHUBHO.

3. Onpenemuts Uy, I¢r, I, ecin E=5B, o=10°c¢', C,=10mx®, Cy=5mxd, R=100m,

L=2-107 muln . [IoCTPOUTH BEKTOPHYIO AUATPAMMY TOKOB M TOIOrPaQHUIECKYIO JHATPAMMY
HanpshkeHu# (puc. 3).

C R

I —
| 1 T
ifcz ILL %

O

Puc. 3



Konnoxkeuym Ne3 Tpexgpaznvie anekmpuueckue yenu

l.Ilemp Ha pHUCYHKE MOJYyYaeT MUTAHHE OT CUMMETPUYHOTO HCTOYHHKA C JIMHEWHBIM
HanpspbkeHueM 660 B.

1 a
A | I |
OI—B>_rYLY\ b
B .
M\ ¢
C . . .
lICl lIAl lIBl
—_—C)HL r
n
Puc. 2.17

Hano: r=a0L=1/aoC=100m; 1, =wlL, =50Mm.

Haiitu ToxKu B cba3ax MNPUEMHUKOB, COCANHCHHBIX 3BE300H U TPCYTrOJIbHUKOM, a TaK¥XC
AKTUBHYIO MOIITHOCTH LCIIH.

2. K cummerpuunomy TpexdasHomy reHeparopy ¢ ¢asnoit 9JIC E=127 B u BHyTpeHHUM
conporuBienueM Z, =(0,3+ j0,9) Om uepe3 nunuio ¢ comporusieanem Z , = (0,5+ j1,0) Om
HojKIroYeHa cummeTpuuHas Harpyska Z =(10+ J6) Om, coeauHeHHas 3Be3noit (puc. 2.8).
Omnpenenutbh TOK B KaXIoi (ase, ¢azHoe M JHMHEHHOE HampsOKEHWs Ha Harpyske, MOIIHOCTb,

JIOCTaBIISIEMYI0 T€HEpAaTOPOM M pacxojayemylo B Harpyske. IlocTpouTs BEKTOpHYIO quarpammy
TOKOB M TONOTpapUUECcKyIo AMarpaMmy Hanps>KeHUH.

Konnoxeuym Ne 4 Pacuem yeneit npu HeCUHYCOUOATbHBIX 6030€UCMEUAX

1.DnexkTpudeckuii UIbTp JOMKEH OBITH 3arpaskJArOIINM sl IEPBOI TAPMOHUKHU U HE
CO3/1aBaTh COMPOTHUBIICHUS ISl €r0 CeIbMOM rapMOHUKH. OnpeaennTs nHAyKTuBHOCTH L1 n L2
Karyuek, ecim eMKocTh C=50Mk® u yacToTa OCHOBHOM rapMOHUKH S0I11.




2.0Hpe,I[6J'H/ITB HeﬁCTBYIOHIHe 3Ha4YCHUA TOKa U HaHpH)KeHI/Iﬁ Ha OTACJ/IbHBIX Y49aCTKax

3JIEKTPUYECKON Hen , ecian U=400+282sinwmt, ol =1/ oC =g Om, R=400m.

c L R

ot o

Konnokeuym Ne 5 UemuvipexnoniocHuku
1.Haiitu A-mmapametpsl T-00pa3HOTO YETHIPEXIIOMIOCHUKA, €CITH

R=100 Om, x| =200 Om, X . =100 Om. IIpoBepHUTH COOTHOILIECHHE:

A11A22 'A12A21:1-

2. 1 uenu, nu300paskeHHOM Ha PUCYHKE BBIPA3UTh KOMIUIEKCHYIO (DYHKIIHIO

nepenauu 1o HanpspkeHno K(j @) yepes napameTpsl 1ieny.

[}

B
L=

R

Konnoxeuym Ne 6 Ananuz nepexoonvix npoyeccos 8 TUHEUHbIX )1eKMPULecKUX yenax

1. Ins wenm onpenenuts 3Hauenne Hanpsokenus U (0), ecmm: E=12B, R =40wm,
R,=20m, Ry=60m, L=1mlnu, C=1mukd.

JORRLSNIL




2. JInsl nienw OompeAesuTh 3HAYCHUE YCTAHOBUBIIETOCS TOKa |

. 1
UCTOYHUKA 3a7aH0: U=U_sinat, R= ZE'

Cnp » €CIH HANPSDKEHUE

C
i
—
ul e R R

Konnoxkeuym Ne 7 Henuneiinvle yenu

1. OmnpeneauTs NOCTOSHHBIA TOK 3aJJaHHOW MarHUTHOM 1ienu, ecii R1=2,18 cm R>=4,18 cmM,
W=1000, a maruutHas uaaykus B=1,5 Tiu.

2. L Hems UTaeTCs reHepaTopoM
CHUHYCOHUIATILHOTO
— 3
I Hanpspkenuss U=120B wu
7 UH\L Ry 2 COCTOMT U3  JIMHEHHOH
| uaAykTuBHOCTH XL =50 OM
u JIAMIIBI Uy HaKaIMBaHUs
1] 2=EI 413 6=|j g=|:| (I/IHepHI/IOHHOFO H3)

OHpeI[eJ'II/ITB TOK B IICIIH.

3. Uepe3 HenuHEWHBIH KOHAeHCATOp TpoTekaer Tok 1=1sin314t. Kysou-BoabTHaAs
XapaKTepUCTHKA KOHeHcaTopa BeIpaxaercs dopmyioit U=0°. OnpenenuTs HanpsKeHHe
Ha KOHJIEHCATOpe.

Hnousuodyanvnsie oomauinue pacuemuo-zpaguueckue padomaol

PI'PNe 1. UccnenoBanue 3J1eKTPUYECKHUX IeNeil MOCTOSTHHOIO TOKA.
1. Ilo 6a3ze panHbIX (Tabm.1.1) 1 cBoero BapuaHTa OMNPEAETUTh  MapaMeTphbl

ANEKTpUIecKoi nenu (puc. 1.1), muTaromeicst OT ceTr MOCTOSIHHOTO TOKa C HAMPSHKEHUEM U,



R [ I I
F 1 * 1A 3 6
+ O — * *1— A Ry (| 15 D
.1 B
§ WRiLL L C
— O 9
Puc. 1.1

2. 3aMEHHUTD TPEYTOJIbHUK, COCTOSLINI C PE3UCTOPOB Ry , R4, Rs SKBUBAJICHTHOM 3BE3/101.
3. MeTo10M 5KBUBAJIGHTHBIX IPE0OpPa30BaHUN PACCUUTATH BXOJIHOE COMPOTUBIICHUE LIEITH.
4. Paccuutarh TOKH BETBEH.

5. Onpenenuth MOKa3aHUs BOJILTMETPA U BaTTMETPA.

6. VccnenoBarh BIMSIHAE BEIMYHHBI PE3UCTOPA, YKA3aHHOTO B croiobme 9 tadm. 1.1, Ha
R..R,=T(R) u

6x!

napaMeTpbl SKBUBAJICHTHOM 3Be3/1bI M TOKU BeTBed. I[locTtpouTs rpaduku

| = f(R)

, IPOAHAIM3UPOBATL UX, CACIATh BHIBOJBI.

PI'PNe 2.UccienoBanue 3JIeKTPUYECKHX LeNeil CHHYCOMIAJTBLHOI0 TOKA ¢ OTHUM
HCTOYHUKOM NUTAHUS

1. ITo Oaze nanubIxX (Tabia.1.1) 11t cBOero BapraHTa ONpeAeIuTh HapaMeTphbl

BHCKTqueCKOﬁ OCIIN (pI/IC 1. 1), MUTAIOMIEH OT CETH CUHYCOHUJAJIBHOI'O TOKA C HAIIPSI)KCHUCM U

N X R Xg
' 0 L d d
a b ¢ Xca'L
I X ¢
k
R,
u R, fl © U,.,
Xc, m X, |
AN
o
h h h

Puc. 1.1

2. OnpenenuTh KOMITJIEKCHBIE COTIPOTUBIICHUS BETBEH B alreOpandeckoi v moka3aTeabHOM
dopmax.

3. PaccunTtarh KOMIUIEKCHBIE COMTPOTUBIICHHS MapauieibHOro yyacTka dh B anrebpanyeckoi
U TIOKa3aTeNbHOH Popmax.

4. OnpenenuTh KOMIIEKCHOE BXOIHOE COMPOTUBIICHUE B alTreOpanvecKoil 1 moKa3aTeabHON
dopmax.

v

5. Paccunrtarh BXOJHOM TOK ! B anreOpanyeckoil v mokasareabHou (hopmax.

U, .
6. Paccunrtarps HanpspbkeHue napauienbHoro yuyactka dh ? B anreOpandeckon u
nokaszareiabHOl popmax.



PI'P Ne 3. Pacuer u aHaJIm3 nepexoHbIX MPoOIECCOB.

B snexrpuueckoii nenu (puc. 2.1), nutaeMoit 0T CeTH MOCTOSIHHOTO TOKAa, POUCXOIUT
KoMMmyTanug kiouom K.

Cxema 2

Puc.2.1

Cxema 3

Tpebyercs:

1. CocTaBHTh XapakTEPHUCTUIECKOE YPABHEHUE M HANTH €r0 KOPHH.

2. CocTaBUTh ypaBHEHHS IS PACYETa MEPEXOHBIX MPOLECCOB TOKA MHIYKTHBHOCTH
u, = f(t) , HaNPSDKEHNUs. KOHeHcaTopa ¢ — TO 4 ero
R, = 5R2,3a()_

i =f() , HAPSKEHUS UHTYKTUBHOCTH

i = f(t)

3. PaccunrtaTh mNepexoJHBIEC MPOLECCHl U MOCTPOUTH HA OJHOM rpaduke 3aBUCUMOCTU

i=f® u=f® u=fO ,i=f@

BapHUaHTOB CONPOTUBJICHUA R, .

Rz = R2' 0
TOKa JUISA 1BYX BapUAHTOB COIIPOTUBIICHUS 340 [

B OTHOCHUTCJIBHBIX €ANMHUIAX IJId ABYX

4. I[TocTpouth Ha OTHOM TpapUKe 3aBUCUMOCTH i = () , U= F(t) MPY BEILIECTBEHHBIX U

KOMIIJICKCHBIX KOPHAIX.

uc-= f(t) i = f(t)
[TocTpouts Ha 0yHOM rpaduKe 3aBUCUMOCTH u MIPY BEIIECTBEHHBIX U
KOMIUIEKCHBIX KOPHSIX.

HpoaHaHI/ISI/IpOBaTB MOCTPOCHHBIC KPUBBIC U CACIIATh COOTBCTCTBYIOIINE BBIBOIbI.



[Tpunoxenue 2
7. OueHOYHbIE CPeCTBA JIA POBEAeHNs POMEKYTOYHOM aTTeCTAlIUMN

a) [lnanupyembie pe3yJbTaThbl 00yUYeHUS U OLEHOYHbIE CPEACTBA ISl POBEACHUSA NMIPOMEKYTOUHON aTTecTAllun

Kong
WHauKkaTop JOCTHKEHHS KOMIICTEHIIUU OLieHOYHBIE CPEACTBA
HHAMKATOpa

OIIK-1: Cnoco0eH HUCIOJIb30BATH MOJIOKEHHS], 3AKOHbI M1 METOAbl €CTECTBEHHBIX HAYK M MATEMATHKH [UIsl PellleHUus 3a1a4 MHKeHEePHOo
JAesiTeJIbHOCTH

OIIK-1.1: [MpumensieT Gpu3nyecKre 3aKOHbI 1 MaTEMAaTHYeCKUE METOIbI JUIS Ilepeuens meopemuueckux 60npocoe K sauenty

peLeHus 3a1a4 TEOPETUUECKOro U MPUKIIAJHOIO XapakTepa

1. DnexTpudeckas LeMb U €€ JIEMEeHTHL. M ieann3npoBanHbie

[IACCUBHBIE 3JIEMEHTHI M UX XaPAKTEPUCTHUKH.

3akons Oma u Kupxroda.

3. KoMIOHEHTHBIE U TOTOJIOTHUECKUE YPABHEHHUS SJICKTPHUECKUX
Lemnen.

4. PacueTsl 3I€KTPUYECKHX LIEHeH C OAHUM UCTOYHUKOM METOAOM
SKBHUBAJIEHTHBIX MTPe0Opa30BaHUM.

5. MeTozpl aHaM3a 3MEKTPHUUECKOTO COCTOSHUS pa3BETBICHHBIX
uernei. MeTosl KOHTYpPHBIX TOKOB.

6. Mero/pl aHaNN3a IEKTPUIECKOTO COCTOSHUSI Pa3BETBICHHBIX
nenei. MeTo HaJIOKEHMSL.

7. Meroapl aHaNK3a MEKTPUIECKOTO COCTOSHUS Pa3BETBICHHBIX
ueneid. Metoz y3m0BbIX NOTEHIHANOB. PopMyIia IBYX y3JI0B.

8. XapakTepHCTHKHU U CXEMbI 3aMEIICHUSI HCTOUHHKOB U
MIPUEMHHKOB 3JIEKTPUUECKOHN LIETTH.

9. BsaumHble npeoOpa3oBaHus 3BE31bI U TPEYTOIbHUKA
CONPOTUBJIEHUH.

10. Tomonoruueckue rpadbl JTEKTPHUESCKHX IIETIEH.
Tormonornyecknue MaTpHIIbL.

11. CgoiicTBa TMHEHHBIX 3JEKTPHUUECKHUX LIETCH: MPUHLIHIIBI
CYTIEpPTIO3HIINY, KOMITEHCAIIMH 1 B3aHMHOCTH.

12. CriocgPrl IpeCTaBICHUS DIEKTPUYECKUX BETMIHH
CHUHYCOMIIBbHBIX (PYHKIMI: BpeMEHHbIE AUarpaMMbl, BEKTOPA,
KOMIUIEKCHBIE YHCIIA.

no
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13.

14.

15.

16.

17.

18.

19.

20.
21.
22.
23.
24,
25.
26.

27,

CriocoOblI TIpeACcTaBICHUS SIEKTPHYECKUX BETHUNH
CHUHYCOUANBHBIX (PYHKIHNA: BpeMEHHbIE AUarpaMMBbl, BEKTOPA,
KOMIUIEKCHBIE YUCIIA.

Oco0eHHOCTH aHaTN3a Pa3BETBICHHBIX H HEPa3BETBICHHBIX
Lenei Npu CUHYyCOUAANBHBIX BO3/IEUCTBUSAX. AKTUBHOE,
PEaKkTUBHOE, TIOJTHOE COITPOTUBIICHUE LIETIH.

YpaBHEHUS 3JIEKTPUUECKOrO PaBHOBECHUS LICTIEH
CHUHYCOMJIAIbHOTO TOKA. 3allUCh YPaBHEHUH B

¢ hepeHINaATBHON 1 KOMILTEKCHOH (hopMax.

AKTHBHas, peaKTHBHAS U MOJIHAS MOITHOCTH B LIEIISIX
MIEPEMEHHOTO TOKa.

Tpeyronpauk MomHocTel. KonebaHnus s5HEpruu MOIIHOCTH.
Crioco0bI TOBBITIIEHUS KO PHUIHEHTa MOIITHOCTH.

Pe3oHaHC TOKOB B LIETIAX IEPEMEHHOTO TOKA, YCIOBHUS
BO3HUKHOBEHMS U €T0 MPAaKTUUYECKOE IPUMEHEHHE.
AKTHBHas, peaKTHBHAS U MOJIHAS MOIHOCTH B LIEIISIX
nepeMeHHoro Toka. TpeyronsHuK MomHocTel. Konebanus
sHeprur MoiHocTH. CriocoObl MOBBIMIEHUST KO PUITHEHTA
MOIIIHOCTH.

Pe3oHaHC TOKOB B LIENAX IEPEMEHHOTO TOKA, YCIOBHUS
BO3HUKHOBEHHMS U €T0 MPAKTUYECKOE IPUMEHEHHE.
WHAyKTUBHO CBsI3aHHBIE 3JIEMEHTHI. DKBUBAJICHTHAS 3aMeHa
WHAYKTHBHBIX CBsi3e. JInHeltHbIi TpaHchopmarop.

Pe3oHaHc HanpsKEHUHM B LIETISIX IEPEMEHHOTO TOKA. YacTOTHBIE
XapaKTEepPUCTHUKU U PE30HAHCHbIE KPUBBIE MTOCIEA0BATENIEHOTO
KonebaTenbHoro KoHTypa. JJoOpoTHOCTH KOHTYpa.

Pacuer cuMMETPUYHBIX PEXUMOB TpeX(Pa3HbIX PEKUMOB LICHICH.
Pacder HeCUMMETPUYHBIX PEKUMOB TpeX(Da3HBIX IETCH.
[Monyuenue tpexdazupix DJC. CummeTprudHas u
HecummeTpuyHas cucteMsl DJ1C.

[Monyuenue Tpexdazupix DJC. CummeTpudHas u
HecummeTpuaHasa cuctemsl D/1C.

MoutHocTb Tpex(a3HbIX Lenel 1 METObl €€ U3MEPEHHUSI.
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28. PaznoxeHne NepuOANYECCKUX HECHHYCOUTAIBHBIX HANPSHKCHUH
1 TOKOB B psit Dypbe. CBONCTBA NEPUOJUUECKUX KPUBBIX,
00J1aJar0TIX CHMMETPHEH.

29. Pacuer nMHEHHBIX LETeH IPpYU HECUHYCOUAATBHBIX
BO3JICUCTBUSIX.

Ilpumepnutii nepeuens NPAKMUYECKUX 340aHUT
1. Onpenenuts TOKU B LS, TPUMEHSS:
a) mpeoOpa30BaHUE CXEMBI;
0) METOJ] MPOTIOPIIMOHATBHBIX BETUYHH (METOJ MOI00uS).

ConpoTtuBneHus ykasansl B OMmax.

2 ]

hfa ¢Ia I”
4858 12 3 a
De, , Lyl

2. OrpeIeNuTh MOIITHOCTD, MOTPEOISIEMYIO COTIPOTUBIICHUEM
R , ecsiu E=120B , R=100m , X;=600m , X,=500m ,
X3=400m, X;=500m.I10CTpONTH BEKTOPHYIO AMarpaMMy TOKOB
U TOonorpau4eckyro AuarpaMmy HarpspKeHUH.
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3. Jlng cXxeMbl Ha pHUC. U3BECTHBI CIEAYIOLIME MapaMeTphl:
L=40m, x=30m, 1,=50m, 1,=30m, % =4 On. JluneiiHoe
Hanpsbkenue 120 B. Haiitu ¢a3Hble n TUHEWHBIE TOKU CXEMbI U
HOCTPOUTh BEKTOPHYIO AMarpaMmy JAjsi Hee: a) B HOPMaJIbHOM
pexume, 0) mpu oOpeiBe mpoBojga B (ase DC TpeyronbpHHKa

HarpysKH.
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WHAWKATOPa
Ilepeuens pacuemno-zpagpuueckux pabom
1. HccrnemoBaHue 3IEKTPUICCKUX IIENIEH TOCTOSTHHOTO TOKA.
2. HccnenoBaHue 1eNeil CHHYCOUAIBHOTO TOKA.
3. HccnenoBanue Tpexda3HbIX IEMEH.
Ilepeuensy nabopamopnuix pabom
1. TlpaBuna texHuku Oe3omacHocTH B tabopaTopun TOD. [IpaBuna
BBITIOJTHEHUS, OPOPMIIEHHUS U CAAYH JIAOOPATOPHBIX padoT.
Onpenenenne mapaMeTpoB HCTOYHUKOB ITIOCTOSHHOTO TOKA U
AKTHUBHBIX COIPOTURIICHUH CTEH/IA.
2. CooTHoOmIEHUS B THHEHHBIX AIEKTPUICCKUX IETIAX MTOCTOSHHOTO
TOKa.
3. HccnenoBanue CIIOKHBIX 3JIEKTPHUUSCKUX LIETICH MTOCTOSHHOTO
TOKA.
4. Hccnemoanue mapaMeTPOB PEAKTUBHBIX 3JIEMEHTOB.
5. HccnenoBanue TMHEHHBIX SJIEKTPUUECKUX 1Tl oHO(a3HOTOo
CHHYCOUJIATFHOTO TOKA.
6. HccrnenoBaHre 4acTOTHBIX CBOWCTB JIMHEHHON AIIEKTPUYECKOM
LIETTH TIPY CHHYCOUALHBIX BO3/IEHCTBHUIX.
7. MHccnenoBaHue TUHEHHBIX MIEKTPUUECKUX IETIEH C
B3aMMOWHIYKIINEH.
8. MHccrnenoBanne Tpexda3HbIX LeMel Mpu CoeTMHEHUT
IIPUEMHUKOB 3HEPTHUHU 3BE30M.
9. MHccnenoBanue TpexdasHbiX Hernei Mpu COeAMHEHUU
[IPUEMHUKOB YHEPTHH TPEYTOJILHUKOM.
OIIK-1.2: Hcnonp3yer 3HaHus GU3UKKH U MATEeMATUKU [IPU PELICHUU Ilepeuens meopemuueckux 60npPoCo8 K IK3IAMEHy
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IMPAKTHYCCKHUX 3aaa4

=
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© ©

10.

11.

12.

13.

14.

15.

16.

17.

Knaccugukanus cxembl BKIIOUSHHS MHOTOTIOTIOCHUKOB.
OcHOBHbIE YpaBHEHHS U IEPBUYHBIC TApaMETPbl HEABTOHOMHBIX
MHOTOIIOJIFOCHHUKOB.

CXxeMbl COeTMHEHUSI AIIEMEHTAPHBIX YETHIPEXITOIIOCHUKOB.
[lepBruHBIE TapaMeTPHI COCTABHBIX YETHIPEXTIOTIOCHUKOB.
Onekrpudeckre GUILTPH HIDKHUX 9acTOT. Pacdet GUIBTPOB MO
3aJaHHBIM [IapaMeTpam.

Peanuzanust BEICOKOYaCTOTHBIX (PUIBTPOB.

Oco0eHHOCTH 1 Ha3HAYCHHE aKTUBHBIX (PHITBTPOB.
Knaccudukarms akTuBHBIX (PUITBTPOB.

MerToap! onpeieeH sl IEPBUYHBIX TapaMeTPOB
YeTHIPEXIOIIOCHUKOB. Z-TIapaMeTphl.

Knaccndukanus 4acTOTHBIX 3JEKTPUUECKUX QHIBTPOB.
XapaKkTepuCTHUECKOe COMPOTHUBIICHHE MTOCTOSTHHAS Mepeladn
CUMMETPUYHOTO YETHIPEXTIOMIOCHUKA.

XapakTepUCTUYECKHE CONPOTUBIICHHUS U TIOCTOSIHHAS TIepeadn
HECUMMETPHUYHOTO YETHIPEXIIOIIOCHHUKA.

MerTop! onpeieieHust IEPBUYHBIX TapaMeTPOB
YETHIPEXIOIIOCHUKOB. A-TIapaMeTphl

[IpuurHBI BO3HUKHOBEHHS IEPEXOIHBIX MTPOLIECCOB B
ANEKTPUYCCKUX LEMIX. 3aKOHBI KOMMYTAIHH.
YcranoBuBIIHecs (MIPUHYKACHHBIE) U CBOOOTHBIE
COCTABIISIFOIINE TOKOB W HAaNPSHKEHUH TP pacyere
MIEPEXOTHBIX MTPOLIECCOB.

Pacuer nmepexoIHBIX MPOLIECCOB B AIEKTPUUECKUX IIETIAX C
OJTHUM PEaKTUBHBIM JIEMEHTOM.

[TocnenoBaTenbHOCTh pacueTa NepeEXOIHbIX MPOIIECCOB B
IIEKTPUIECKHX IETISIX KIACCHYECKIM METOIOM.

Pacuer mepexoIHBIX MPOIECCOB KIACCHIECKUM METOJIOM C
JIBYMS peaKTUBHBIMHU 3JIeMeHTaMu. Bun cBoOOAHBIX
COCTABIISIONINX MPU PA3THYHBIX KOPHSIX XapaKTEPUCTUIECKOTO
YpaBHEHHSI.

Opurunaisl 1 n300pakeHus QyHKUMHA. OKBUBAJICHTHBIE
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18.

19.

20.

21.

22.

23.
24,

25.

26.

27.

28.

29.

30.

31.

OIIEepPaTOPHBIE CXEMBI.
OKBUBAJICHTHBIE ONIEpaTOpHbIe cXxeMbl. OnepaTopHbIe
ypaBHeHus U ux peuienue. CocTaBleHUe ONepaTOPHBIX
peLeHui.

3akonsl Oma u Kupxroda B onepatopHoii popme.
ITocrenoBaTeNnbHOCTE pacueTa MePEXOIHBIX MPOLECCOB
OIIepaTOPHBIM METOAOM.

[TocnenoBaTenbHOCTH pacueTa NepexoIHBIX MPOLECCOB
orepaTopHbM MeTotoM. [IpeoOpa3oBanms Jlamaca. [lepexox ot
n300pakeHni K opuruHaiy. TeopeMa pa3mokeHusl.
Onpenenenne peakiiyuy ey Ha IPOU3BOJIHHOE BO3/IEHCTBHE.
Nurerpan droamens.

Pacuer HeMMHENHBIX PE3UCTUBHBIX LIENEN IIPU TOCTOSTHHOM TOKE.
Henuneiinplie 351eMEHTHI 3JIEKTpUUECKUX Lenen. Ix cBolicTBa 1
XapakTepucTuku. HepIoHHbIe U Oe3WHEPIIMOHHBIC YIEMEHTHI.
I'padoananuTrueckne METOABI pacdyeTa HEMTMHEHHBIX IeTIeH
ITOCTOSIHHOT'O TOKa.

Pacuer MarauTHBI 1ened Npy MOCTOSHHOM Toke. [Ipsamas u
oOpaTHas 3aga4H.

VYpaBHEHH, BEKTOPHBIEC AWAarpaMMBbl U CXEMBI 3aMELICHHS
KaTYIIKH ¢ peppOMarHUTHBIM CEPJICUHIKOM H TpaHchopmaropa.
BrnusiHue kprBOit HAMarHUIMBaHUS Ha GOPMY KPUBBIX
HaIpPsDKEHUS ¥ TOKa, MAarHUTHOTO MTOTOKA.

SBnenuie ¢peppope3oHaHca Mpy NapasieTbHOM COeTUHEHUH
KaTyIIKH C CEpACYHUKOM U KOHAEHCATOpa.

Pacuer MarHUTHBIX LIeN€H IPU MOCTOSIHHOM TOKE. 3aKoHbl OMa U
Kupxroda 111 MarHuTHBIX LEHEH.

SBnenvie eppope3oHaHca IpH NOCIE0BATEILHOM COSTHHEHUH
KaTYIIKH C CEPJICYHUKOM M KOHAEHCATOpa.

Ipumepnuiit nepeuensv npaKmuyecKux 3a0aHull

1. Haiitu omeparopnoe uzobpakenue Toka I(p) m ero
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opuruHan, ecim E; =40B, R; =1000m , R, = 2000 Om ,

R=1100m, L=3In, C=1lmx® mupu a) 3aMblKaHUU U O)
pa3MbIKaHUU KITFOYa.
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® T e
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2. PaccunTaTh TOK B HEJITMHEHHOM pe3UCTOpE MpPHU MUTAHUU
uenu (puc. a) or ucrounuka DJIC E=24 B. BAX nenuneiiHoro
pe3uctopa npejacTtaBieHa Ha puc. 0. [lapamerpsl nenu: R1=R,=4
OmMm, R3=3 OM; Rs=1 OM. HaiiTu TOKM B OCTaJIbHBIX BETBSIX LICIIH.
Pemenue nposectu rpado-aHATUTHIECKUM METOIOM.

R
7 4 |
E _TRl |R2¢ |R3‘ |I—P¢ 6 :
O [ [ =
Ri 2o
 — :
Lt 01 23405 6UB
a) 6)

3. OmpenenuTh 3aKOHBI U3MEHEHHs TOKOB i1, iz, I3, ecnn
U=120+282sinwt, Ri=R2=40 Om, Xc=XL=30 Om, R3=100 Om
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4. Haiitu A-napametpsl T-00pa3HOro 4eThIPEXIOIIOCHUKA,
ecii R=100 Om, x L =200 Om, x ¢ =100 Owm. IlpoBepursb

cooTHOlIeHne: AlLA22-A12A21=],
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Ilepeuens pacuemno-zpaguueckux paoom

1. HWccnenoBaHue 1iernei nNpu BO31CHCTBUH CUTHAIOB
MIPOU3BOJILHOU (POPMBL.
2. Pacuer v aHAIM3 EPEXOHBIX TPOIIECCOB.

Ilepeuensy nabopamopnuix pabom

HccnenoBanre macCUBHBIX YETHIPEXIIOIIOCHUKOB.
Hccnenoanue TMHEHHBIX HeNeld HECUHYCOMIAIBHOIO TOKA.
HccnenoBanue nepexoiHbIX OPOLIECCOB B JIMHEHHBIX LETISAX.
Hccenenopanye HEMHENHON LIETIH TOCTOSIHHOIO TOKA.

el NS>

0) Ilopsiiox mpoBeeHUs1 MPOMEKYTOUYHOI ATTeCTALUMM, IOKA3ATEJIM U KPUTEPUH OLCHMBAHHUS

IIpomexyTouHas arrecTanys Mo JUCHMIIINHE «TeopeTudecKkre OCHOBBI 3JIEKTPOTEXHHUKH» BKIIOYAET TEOPETHUECKUE BOIPOCHI, MO3BOJISIOIINE OLICHUTH
YPOBEHb YCBOCHUS O0yYarOIIUMHCS 3HAHWH, M MPAaKTHUYECKUE 3a/IaHusl, BBIABISIONINE CTENEHh COPMHUPOBAHHOCTH YMEHUH W BIAJICHHA, MPOBOJIUTCS B (QopMme
9K3aMeHa U B opMe 3aueTa ¢ OleHKO.

DKk3aMeH (3a4eT ¢ OLIEHKOH) MO JaHHOH MUCIUIUIMHE MPOBOAMTCS B MHCBMEHHO YCTHOH (OpME 110 SK3aMEHALMOHHBIM OuWiieTaMm, KaKIbld M3 KOTOPBIX
BKJIIOYAET 2 MPAKTUUECKUX 3aJIaHUS U OJIUH TEOPETUYECKUN BOIIPOC.




Tloxazamenu u Kpumepuu oyenHueanus IK3amena u zavema ¢ ouemcoﬁ:

— Ha OICHKY «OTJIMYHO» (5 0aJIJIOB) — 00yYarOUIHIICs JEMOHCTPUPYET BBICOKUI YPOBEHB CPOPMUPOBAHHOCTH KOMIICTCHIIUN, BCECTOPOHHEE, CUCTEMAaTHICCKOE H
rIyOboKoe 3HaHHEe y4eOHOTO MaTepraia, CBOOOIHO BBITOIHSAET MPAKTUIECKHUE 3aJaHwsI, CBOOOIHO ONepHUpyeT 3HAHISIMH, YMEHUSIMH, IPUMEHSIET UX B CUTYaIUIX
MOBBINIIEHHON CI0KHOCTH.

— Ha OIIEHKY «Xopouio (4 6amta) — oOydaronuiicss JEeMOHCTPHUPYET CPEAHUNA yPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHITH: OCHOBHBIE 3HAHUS, YMEHHS OCBOCHBI, HO
JIOITYCKAIOTCSl He3HAYUTEIILHBIC OIIMOKH, HETOYHOCTH, 3aTPYTHCHHUS ITPH aHATUTUYCCKHUX OIEPAIUsX, IEPEHOCE 3HAHUH 1 YMCHHI HA HOBBIC, HECTAHIAPTHBIC
CUTYyaIUH.

— Ha OIICHKY «Y/OBJIETBOPUTEIBLHOY (3 0ajia) — 00y4aroMicst JAEMOHCTPUPYET MOPOTOBBINA YPOBEHD CHOPMUPOBAHHOCTH KOMIICTEHIIHI: B X0JI¢ KOHTPOJIBHBIX
MEPONPHITUHN JOMYCKAIOTCS ONIHOKH, POSIBIISICTCS OTCYTCTBUE OTACTBHBIX 3HAHUH, YMEHUH, HABBIKOB, O0YYAIOIINICS UCTIBITHIBACT 3HAYUTEIILHBIC 3aTPYAHCHUS TIPU
OTICPUPOBAHHUY 3HAHHUSAMHU W YMEHUSIMU TIPU UX MEPEHOCE HA HOBBIC CHTYAIUH.

— Ha OLICHKY «HeYI0BJIETBOPUTEIbHOY (2 Oaiia) — 00y4aroIIuiics AEMOHCTPHUPYET 3HaHuUs He Oojee 20% TeopeTHYecKOro MaTepuara, JOIMyCcKaeT CylIeCTBCHHbIC
OomKOKH, HE MOXKET MMOKa3aTh HHTEIUICKTYJIbHbIE HABBIKK PELICHHUS IPOCTHIX 3a1a4.



