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Yuci0 3K3aMEHOB ¢ pa30MBKOH (110 ceMecTpaM,
Kypcam)
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HanpasjeHuss noarorosku 11.03.02 MHO®OKOMMYHUKAIIMOHHBIE TEXHOJIOTUHA U
CUCTEMBI CBSA3H, yrBep:kaeHHbIM NpHKa3zoM MuHucTepcTBa o0pa3oBanust u Haykn Poccuii-
ckoii ®enepauuu ot 19 cenrsdps 2017 r. N 930.

CocraBlieHa Ha OCHOBaHUH y4eOHBIX IIAHOB

Hanpasjenus 11.03.02 UndpoxoMMyHHKALMOHHBIE TEXHOJOIMHH H CHCTEMbI CBSI3H, npoduan «MUnH-
()OKOMMYHHKAIIMOHHBIE CHCTEMBI H CeTH», «3alMIeHHbIe HHPOKOMMYHHKALHOHHbIE CHCTEMbI»,
onodpennbix YuénbiM coetoM CK® MTYCH, nporokoa Ne S or 31.05. 2026 r., ¥
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1. Henu u3y4yeHusi AUCHUUIIMHBI
HensiMu u3ydenust AMCHUIUIMHBL «OCHOBBI KOMIIBIOTEPHOI'O aHAIM3a 3JIEKTPUUYECKUX LIETICH) SBIISICT-

CiA OBJIAACHHUC COBPCMCHHBIMU MCTOJJAaMHU aHAJIM3a, CUHTC3a U pacuCTa 3JICKTPUICCKUX uenef/'l, MCTO-
AaMHU MOJCIHMPOBAHUA U UCCICAOBAHUA PA3JIMYHBIX PCIKHUMOB JJICKTPUUYCCKUX ueneﬁ Ha MCpCoHAJIb-
HBIX KOMITIBIOTCPAX.

2. IInanupyemble pe3yabTaTbl 00y4eHHS
W3ydeHue AUCHUIUIMHBI HANpaBiIeHO Ha (OPMHUPOBAHUE Y BBIMYCKHHKA CIHOCOOHOCTH pelaTh Mpo-
(eccroHaNbHBIE 3314 B COOTBETCTBUU C MEXHOI02UYECKOIL 0eAmenbHOCIbIOo.
Pe3ynbraToM OCBOCHHUS AUCHUIUINHBI SBISAIOTCS CHOPMHUPOBAHHBIC Y BBITYCKHUKA CIEAYIOIMINE KOM-
IIETCHI WU

KoMnereHun BoINYCKHUKA, GOpMHUpPYeMbIe B Pe3yJibTaTe 0CBOECHHSI TUCIUIIINHBI
(B yacTH, o0ecneunBaeMoii TUCIUIIJINHOM)

OIIK-4: cnocoOHOCTh MOHMMATH MPUHIIUIIBLI PA00THI COBPEeMEHHbIX HH(POPMALMOHHBIX TEXHO-
VIOTMii M MCII0J1b30BATh MX /ISl pellieHus 32124 NPo(ecCHOHAILHOMI 1eATEeJIbHOCTH

3HATL:

(OCHOBHBIE 3aKOHBI DJIEKTPOTEXHUKH U MPUHITUTIBI pa0OTHI COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIO-
THI.

YMmerTh:

Mcnonb30BaTh NPUHIMITEI paOOTHI COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTMH NPU PELICHNH 3a-
14 JIEKTPUYECKUX LIETIEH.

Baanern:

HaBpikamu BBIOOpa ONTHMANBHOM CTPYKTYPHI IPOBEICHHS] HHCTPYMEHTAIBHBIX H3MEPEHHI B 00J1a-
CTH JIEKTPOTEXHUKHU U 00paOOTKH MOTYUYEHHBIX 3KCIIEPUMEHTAIbHBIX TaHHbIX.

3. MecTOo TMCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOTrPaMMbl

TpeGoBanus K npeaBapuTeJbHON MOATOTOBKe 00y4yawinerocs (mpeamecTByomme
AUCHHUILVINHBI, MOYJIH, TEMbI):

1. Boiciiast marematuka. 51.0.04
2. ®usuka. 51.0.07
3. TeopeTnueckne 0CHOBBI 31eKTpoTexHUKU 51.0.12

IMocieaywonue TMCHUNIAHLI U MPAKTHKHU, I KOTOPBLIX OCBOEHHE TAHHOI
JUCIHHILIUHLI HEO0X0IHUMO:

1. Onexrponuka 51.0.21

2. Cxemorexnuka 51.0.23

4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI

4.1 Ounas ¢popma o0yuenus, 4 roaa (scero 108 yacos, 52 ayTMTOPHBIX Yaca)

Koz TeMa u KpaTKO€ COJECpHKAHUE 3aHATHUS Bun | Kou. | Komme- YMUO
3aH. 3aH. |4acoB | TEHIUU
1 2 3 4 5 6
Kypc 2, Cemectp 3

MonayJib 1. DieKTpuYecKHe enu MocTOSIHHOT0 ¥ MmepeMeHHoro Toka — 26(8+10+8) uacos KkoH-
TAKTHOM padoTsl, 28 yacoB CP

1.1 | [Tonsitue o monenu. MonenupoBaHue. AJTOPUTMHYECKOE \ Jlek. | 2 \ OIIK-4 \ J1.1




(MaTemMaTH4eCKOE) MOJACIUpPOBaHUE. BbIUKMCIUTENHHBIN
sKcnepuMeHT. Pusnueckoe MoxaenupoBaHue. IIposepka
aJIeKBaTHOCTH Mojien. Vcrob30BaHrne HHPOPMAITHOHHBIX
TEXHOJIOTH [ MOICJIMPOBAHUSL.

1.2

OCHOBHBIE METOJIbI pacueTa JIeKTpudeckux meneu. [Ipo-
BepKa OajlaHca MOITHOCTEH B IETH MOCTOSIHHOTO TOKA.

Jlek.

OIIK-4

J1.1

1.3

Mogaenu nu MmogenupoBanre. OCHOBHbIE METO/IBI pacyeTa
anekTpuyeckux 1enei. [IpoBepka Oananca MOIIHOCTEH B
LIETX MOCTOSTHHOTO TOKA.

CPC

12

OIIK-4

J1.1

1.4

Pacuer snekTpuyeckux enen nocTOSHHOro TOKa pas3jind-
HEIMHU METOJIAMH.

I13

OIIK-4

J2.1
JI3.1

1.5

Ilenu nepemeHHOro Toka. CUMBOJIMYECKUN METOJ IpE-
CTaBJICHUS CXEMHBIX U PEKUMHBIX [TapaMETPOB JIEKTPHU-
YECKOM LIENU MTEPEMEHHOTO TOKAa. MEeTOIbI pacyeTa Heneu
MePEMEHHOTO TOKa B KOMILIEKCHOU (popme. DHepreTrue-
CKHUE PacyeThl.

Jlek.

OIIK-4

J1.1

1.6

Teopus 4eThIPEXTIOIIOCHUKOB. Y paBHEHUS NIEpejaun de-
TBIpEXNOMOCHUKOB. KackaaHoe, mociaeoBareabHOE U Na-
paJlIeNIbHOE COEUHEHMSI YETBIPEXIIONIOCHUKOB. [loHsATHE O
XapaKTEepUCTHUECKHUX U pabOUYnX MapaMeTpax 4eThbIpEXIO-
JIIOCHUKOB.

Jlek.

OIIK-4

J1.1

1.7

3akonbl OMa u Kupxroda B komruiekcHou ¢opme. Ilpen-
CTaBJICHUE PEKUMHBIX U CXEMHBIX ITaPaMETPOB JIEKTpUYE-
CKOW IIeMM TEPEeMEHHOT0 TOKa B KOMIUIEKCHOUW (opme.
[IpuMeHeHne CHUMBOJIMYECKOTO METOJa IMpH pacuere pe-
J)KUMa TapMOHHUYECKUX KOJICOAHUN B IEMSAX MEPEMEHHOTO
TOKA.

CPC

12

OIIK-4

J1.1

1.8

Pacuer pa3BeTBIICHHBIX 3JIEKTPUYECKUX LIENIEH TEPEMEHHO-
IO TOKA.

I13

OIIK-4

J2.1
JI3.1

1.9

YpaBHEHHUS Iepegayn YeThIPEXITOIIOCHUKOB B CUCTEMAX A,
B, Z, Y, H- mapameTpoB. BeipaxxeHre BXOJAHOTO COIPO-
TUBJICHUS M TIEPEIATOYHON QYHKIMH Yepe3 A-apaMeTpsl.

I13

OIIK-4

J2.1
JI3.1

1.10

MomHOCTH B LIETISIX IEPEMEHHOT0 TOKA, UX PacyeT U Mpo-
Bepka OajaHca MOIIIHOCTEH. Y paBHEHUS TIEpeIaun YEThI-
PEXITOIIOCHUKOB.

CPC

OIIK-4

J1.1

1.11

COopka MpOCTEHIINX BUPTYAIBHBIX JJICKTPHUECKUX CXEM.
MopenupoBaHue U pacyer JIEKTPUYECKUX LENEH MOCTOo-
SIHHOT'O TOKA C UCIIOJIb30BAHUEM KOMIBIOTEPHOIO aHAIN3a.

JIP

OIIK-4

J3.1

1.12

MOHCHHpOBaHI/Ie U pacCyCT CIIOKHBIX SJICKTPUUICCKHUX 1LIC-

JIP

el MOCTOSIHHOTO TOKa MCTOAOM KOHTYPHBIX TOKOB.

4

OIIK-4

J3.1

Moayas 2. [lepexoaHblie NPOLECCHl M XaPAKTEPUCTHKH
26(8+8+10)uacoB KOHTAKTHO#i padoThl, 28

JIEKTPUYECKOM enu —

qacoB

Cp

2.1

AHanu3 Nepexo/HbIX MPOLECCOB B AJIEKTPUUYECKON LIEIH.
Knaccudeckuii Meron pacuera MEpexofHOro Ipolecca B
aneKTpuyeckoi nenu. OnepaTopHbI METOA pacdera nepe-
XOJHOTO Tpoliecca B 3JeKTpuuecKoi nenu. CrneKkTpanbHbIi
METOJ| pacueTa MEepexXOJHOro Ipolecca B IEKTPUYECKON
LCTIH.

Jlek.

4

OIIK-4

J2.1

2.2

OcobOeHHOCTH IMPUMCHCHUS KJIAaCCUYCCKOIro METOa pacuc-
Ta IEPEXOAHOTO IIponecca AJist neneu PAa3JINIHOTO MMOPAA-
Ka.

CPC

OIIK-4

J1.1




2.3

Pacuer nepexoaHbIX MPOLIECCOB B LIETSIX NepBoro u BTopo- | [13
IO NOPSIKOB.

OIIK-4

J2.1
JI3.1

24

[IpruMmeHeHne onepaTtopHOro METOAa I pacuera mnepe- 113
XOJIHOTO ITPOLIecca B 3JIEKTPUUYECKOMN ETH.

OIIK-4

J2.1
JI3.1

2.5

Oco0eHHOCTH MCTOJIb30BaHUs ornepaTopHoro merona pac- | CPC
4eTa MEePEXOIHOT0 Mpoliecca B AIEKTPUUECKUX LEMIX pas-
au4HOrO Tmopsaka. OcoOeHHOCTH HCIONB30BaHUS pAla
@ypbe s MOIYYEHUs CIIEKTPOB IEPUOJUYECKON Herap-
MOHHWYECKON (yHKIMH. PacueT CeKkTpoB MepUOIUIECKUX
HErapMOHHMUYECKHUX CUTHAJIOB.

12

OIIK-4

J1.1

2.6

MoaenupoBaHH€E U PACUET CIOKHBIX JIEKTPUUECKUX IIe- JIP
el NOCTOSIHHOTO TOKAa MCETOAOM HAJIOKCHUA U METOAOM
HKBHUBAJIECHTHOT'O F€HepaTopa.

OIIK-4

J3.1

2.7

BpeMeHHbIe U 4aCTOTHBIE XapAaKTEPUCTUKU IEKTpUUecKux | Jlek.
ueneil. [lepexonHas 1 UMITyJIbCHAsE XapaKTEPUCTUKHU DJICK-
TPUYECKON Lenu. BXOaHble U IEpeaaTOYHbIE XapaKTEpHU-
CTHKH JIEKTPUYECKOU LIEIH.

OIIK-4

J1.1

2.8

MoaenupoBaHH€E U pacyeT MEPEXOJHBIX MPOLECCOB B 3ek- | JIP
TPUUECKHX IIETSIX MIEPBOTO MOPSIKA.

OIIK-4

J3.1

2.9

MopaenupoBaHH€e U pacyeT MePEeXOHbIX MPOLECCOB B 3jek- | JIP
TPUYECKUX LEMAX BTOPOro IOPSIKA.

OIIK-4

J3.1

2.10 | OcHOBHBIC BpEMEHHBIC XapaKTEPUCTHKHU AIEKTPHUICCKOMN CPC

LIENU ¥ METO/IbI X NOJyueHus. BXoqHbIE YacTOTHBIE Xa-
PaKTEPUCTUKH IEKTPUYECKOM LIETIH IEPEMEHHOTO TOKA U
METOJIbl UX noxyuyeHus. [lepenarounple XapakTepUCTUKU
IIEKTPUYECKON LIEHU ¥ METOMBI MX IOJYyYEHHUSI.

12

OIIK-4

J1.1
2.1

3auer

HUroro 108 wacos

4.2 3aounas ¢opma o0yuenus, 4 roxa 8 mec. (Bcero 108 yacos, 12 yacon)

Kon
3aH.

Tema u KpaTKOC COACPIKAHUC 3aHATUA

Bun
3aH.

Kon. | Komne-
4acoOB | TEHLUHA

YMH

Kypc 2

Moayas 1. DieKTpu4eckne Henu NoCTOAHHOI0 U IEPEeMEHHOr0 TOKa —
6(2+2+2)uyacoB KOHTaKTHO# pa6oThl, 48 yacos CP

11

[Tonsitue o mogenu. MoaenupoBanue. AIroputMudeckoe (Mate-
MaTHYECKO€) MOAETMPOBaHNE. BoIUNCINTENbHBIN SKCIIEPUMEHT.
Pusuueckoe moaenuposanue. [IpoBepka afeKBaTHOCTH MOJECIIH.
Hcnonb3oBanue HHGOOPMAIIMOHHBIX TEXHOJIOTHH I MOJIEIHUPO-
BaHU.

Jlek.

2 | OIIK-4

J1.1
J2.1

1.2

COopka npocTeHImx BUPTYalbHBIX AIEKTPHUECKUX cXxeM. Moe-
JMPOBAHUE U pacyeT NIEKTPUYECKUX LeNed MOCTOSTHHOTO TOKA.

JIP

2 | OIIK-4

J3.1

1.3

Pacuer snekTpuyeckux nenen nocTOSHHOrO TOKa pa3JIMYHbIMU
METOIAMU.

I13

2 | OIIK-4

J2.1
JI3.1

14

MOI[GJII/I 1 MOACIIMPOBAHUC. OCHOBHBIG MCTOJbBI pacucTa JICKTpH-
yeckux Ieneit. [IpoBepka GamaHca MOIIHOCTEH B LETH MOCTOSH-
HOT'O TOKa. Pacuer 3jeKTpuUecKux Iernei MOCTOSIHHOTO TOKa pas-
TuyHbIMA MetojaMu. Llenn mepemeHHoro Toxka. CMMBOJWYECKUN
METO/ HpeI[CTaBHGHI/ISI CXCMHBIX " pe)KI/IMHBIX napaMeTpOB JJICK-

CPC

48 | OIIK-4

J1.1
J2.1




TPUYECKON LENU MEPEMEHHOIO TOKa. MeTo bl pacuera LHeneu mne-
PEMEHHOT0 TOKa B KOMIUIEKCHON (hopMe. DHEpreTHIecKne pacue-
Thl. bamanc momuOCTe#. 3akons Oma u Kupxroda B KOMITICKC-
HOU (opme. IIpencraBneHne pexXUMHBIX U CXEMHBIX MapaMeTpOB
AIIEKTPUUYECKOH IIeTI TIEPEMEHHOTO TOKa B KOMIUIEKCHOM (hopme
[IpuMeHeHne CUMBOJIMYECKOIO METO/IA MPU pacueTe pekuma rap-
MOHHMYECKHX KOJICOAHWH B IEISAX MEPEeMEHHOro Toka. Teopwus de-
TBIPEXIIONIOCHUKOB. YPaBHEHUs MEpeayl YEThIPEXITOIIOCHUKOB.
KackagHoe, nociietoBaTeabHOE U MAPAJUIEIIBHOE COCIUHEHUS 4e-
THIPEXTONIOCHUKOB. [OHATHE O XapaKTepUCTHUECKUX U PabOunx
rapameTpax 4eTbhIpEXIOIIOCHUKOB. PacdeTr pa3BeTBIICHHBIX JJIEK-
TPUYECKUX LENEel MepEeMEHHOro Toka. MOIIHOCTH B LieNsX mepe-
MEHHOI0 TOKa, MX pacdyeT M IMpoBepka OajslaHca MOIIHOCTEM.
COopka mpocTeHInX BUPTYaTbHBIX JJIEKTPUUYECKUX cxeM. Moge-
JUPOBAHUE M PACUET DJIEKTPUYECKHMX ILIENEH IOCTOSHHOTO TOKA.
MopenupoBaHue M PacueT CIOXKHBIX 3JIEKTPUUYECKUX LIETeH mo-
CTOSTHHOTO TOKa METOJIOM KOHTYPHBIX TOKOB.

MO)Iy.]'II) 2. HEPEXOIIHBIC MPpOoHECCHI U XaPAKTEPUCTUKHU IJI€

6(2+2+2)uacoB KOHTaAKTHO# padoThl, 48 yaco CP

KTpI/I‘IeCKOﬁ nenu —

2.1

AHanu3 NepexoHbIX MPOLECCOB B ANEKTPUUECKOM LIETIH.
Kitaccnueckuilt MeToz pacueTra NepexoqHOro mporecca B JIEKTPH-
yeckod nenu. OnepaTopHbI METOJ pacdeTra MepexoqHOro IMpo-
necca B JIEeKTpuyeckoi nenu. CrnekTpaabHbld METOJT pacyeTa me-
PEXOIHOTO IIPOoLiecca B DJIEKTPUYECKOU LIEIIH.

Jlek.

2

OIIK-4

J2.1

2.2

IIpuMeHeHnEe OnepaTOPHOTO METOAA Ul pacyeTa IepexX0JHOro
Iporecca B JICKTPUYECKON LIETIH.

I13

OIIK-4

J2.1
JI3.1

2.3

MoaenupoBaHHE U PACUET CIOKHBIX JICKTPUUECKUX LIENeH Mo~
CTOAHHOI'O TOKa METOA0OM HAJIOKCHUS.

JIP

OIIK-4

J3.1

2.4

Oco0eHHOCTH MPUMEHEHUS KJIaCCHYECKOro METoJla pacyera mnepe-
XOJIHOTO MpoIecca ISl Lenel pa3iuuHoro nopsiaka. Pacuer nepe-
XOJIHBIX MPOIECCOB B ILIETAX MEPBOro M BTOoporo mnopsakos. [Ipu-
MEHEHHE OIEepaTOPHOTO METOJAA IJisi pacuera MEepPeXOHOro IMpo-
1ecca B AJIEKTpUIecKoi 1ienu. OCoOEHHOCTH UCIIOJIB30BAHUS PsiJla
@ypbe I NMOIYYEHUs CIEKTPOB MEPUOIAMUYECKON HErapMOHHMYE-
ckoil (pyHkuuu. PacueT cnekTpoB MepuoAMYECKUX HErapMOHHUYE-
CKMX CHUTHAJIOB. BpeMEHHBbIE U Y4aCTOTHBIE XapaKTEPUCTUKH DJICK-
TpUUECKUX Ieneil. MoaenupoBaHue U pacyeT CIOKHBIX AJIEKTPH-
YECKHUX I_IGHGI\/'I IIOCTOSAHHOT'O TOKa METOAOM 3KBUBAJICHTHOI'O I'CHE-
patopa. MccrnenoBanue nepexoIHbIX MPOIECCOB B AJIEKTPUUECKUX
LOCIAX BTOPOI'o MOpAdKa. OCHOBHEIE BPCMCHHBIC XapaKTCPUCTUKHU
AIIEKTPUYECKON IIeMH U METO/IbI UX MoJyuyeHus. BxoaHble yacToT-
HbIE XapaKTEPUCTUKU DJIEKTPUUYECKON LN MEPEMEHHOTO TOKAa U
MeToNbl MX monydeHus. llepenaTodyHble XapaKTEpUCTHKU 3JIEK-
TpH‘-IGCKOfI OEHU U MCTOABI HUX IOJYYCHHA. Brinonnenune koH-
TPOJILHON PabOTHI.

CPC

42

OIIK-4

J1.1
J2.1
J3.1

2.5

BrinonHeHne KOHTPOJIBHOU PabOThI.

CPC

OIIK-4

J1.1
J2.1
J3.1

3auer

Hroro 108 wacos




5. Y4eOHO-MeTOoAMYeCKOe U HH(POPMALIMOHHOE 00eceuyeHue TUCIUIIMHBI

5.1 PekoMeHnayemasi JIUTEPATypa

5.1.1. OcHoBHas JuTEpPaTypa

2020

N3parenscTio,

Konx | ABTopsl, cocTaBUTEIN 3arnasue A ror Kou.
JI1.1 | bakanos B.IL., Kpyk | Teopus »snextpudeckux 1emnei. Yuebnoe | Mocksa: ['opsuas 21
B.N. rmocooue. nuaus - Temekom,

2023
5.1.2 lonoaiHUTeEIbHAS JTUTEPATYPA
N3narenscTBO
Kona | ABTopsl, cocTaBuTEIN 3arnasue A ror ’ Kou.
JI2.1 | Cmupaos H. W, | Teopus snexrpuueckux neneil. YueOHoe | MockBa: [opsuas [ 322
Opuck B. B. mocoowue. nuHuA - Tenexom,

5.1.3 YueOHO-MeTOAHYECKOE 00ecIeueHHne AJIS CaMOCTOSTEeIbHOM

padoThl 00y4YalOUIUXCS

TpOHHBIH pecypc] — Pexxum mocryma: http://www.edu.ru/ (OTKpbITBI JOCTYIT)

Kon | ABTopsl, cocTaBUTEIN 3arnaBue H3HaTre§;CTBO’ Kou.

JI3.1 | Ilectepkun A.H. BBenenue B 37eKTpOTEXHUKY. OneMeHTHl U | MockBa: [opsuas | 33
YCTpOMCTBA BEIYUCIUTEIEHON TEXHUKH muHus - Tenekom,
2018
5.2 J1eKTPOHHBIE 00pa30oBaTEIbHbIE PECYPCHI

31 | https://elib.mtuci.ru/view.php?book_id=3802

32 | https://elib.mtuci.ru/view.php?book_id=4388

D3 | https://elib.mtuci.ru/view.php?book_id=3098

5.3 UndopmannoHHO-CIPaBOYHbIE CHCTEMBI H MPodeccHoHaTbHbIE §a3bl JAHHBIX

5.3.1 | Koncynsrant ITmroc — https://www.consultant.ru/
5.3.2 | T'apanr — https://www.garant.ru/
5.3.2 | Koncopuuym Koxekc — https://docs.cntd.ru/
5.3.3 | Hayunas snekrponHas 6ubauoreka — https://www.elibrary.ru/
5.3.4 | Ilpodeccuonanbaas 0a3a manHbIX: DenepanbHblil MOpTan «Poccuiickoe oOpa3oBaHme»: [DIeK-

5.4 IIporpamMHoe o0ecrieyeHne
CK® MTYCH obecnieueH He00OX0AMMBIM KOMILIEKTOM JHIEH3HOHHOTO0 H CBO0OTHO

PacHpocTPaHsIeMOro MPOrpaMMHOro obecnedyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 MPON3BO/ICTBA:

IT1 | OC Microsoft Windows nuriensnonnoe IO
I12 | Kaspersky Endpoint Security
I13 | Onepanmonnas cucreMa Linux — cBoboaHoe 10

6. MaTepuaibHO-TeXHMYECKOe o0ecriedeHue JUCUMILIHHbI

6.1 MTO J1eKIMOHHBIX 3aHATHHI

1. JlekIoHHas ayIuTOpHs, OCHaIeHHas mpoekTopoM, [TK (HOyTOyKOM), IKpaHOM.

6.2 MTO na6opaTopHbIX padoT M NPAKTHYECKUX 3aHATHH

1. YueOHbIe ayJuTOopuu, 060py,Z[OBaHHI:IC KOMHBIOTCpHOI\/'I TCXHI/IKOI\/'I, C BOBMOJKHOCTBIO ITOAK/IHOYCHHSA K CETH

«MHTepHET», N 0OECIIeYeHHEM AOCTYIa B 3JIEKTPOHHYI0 HH()OpMannoHHO-00pa3oBareibHyo cpeny CKD
MTYCU

6.3 MTO Tekymiero KOHTpOJIsi, IPOMEKYTOYHON aTTeCTAINH

1. | YuebHple ayauropuu, 000pyaO0BaHHBIE KOMIBIOTEPHOW TEXHUKOHM, C BO3MOKHOCTBIO MTOIKIIOUSHHS K CETH

«MHTepHeT», U 00eCTIICUCHUEM JIOCTYIIA B 3JICKTPOHHYI0 MHPOPMAIMOHHO-00pa3oBaTelibHyto cpenxy CKD



https://elib.mtuci.ru/view.php?book_id=3802
https://elib.mtuci.ru/view.php?book_id=4388
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https://www.consultant.ru/
https://www.garant.ru/
https://docs.cntd.ru/
https://www.elibrary.ru/
http://www.edu.ru/

MTYCHU

6.4 MTO camocTosITeILHOI Pa0OTHI 00yYAIOIIHXCS

1. ITomerenne sl CaMOCTOATEIBLHON PabOTHI 00YYAIOIMIUXCS OCHAICHO KOMIBIOTEPHOM TEXHUKOHW C BO3-
MOKHOCTBIO MOJIKIIIOYCHHS K CeTH MIHTEepHET U 00ecredeHreM JAOCTYIIA B JICKTPOHHYO HH(OPMAIMOHHO-
oOpasosarenpayto cpenxy CKO MTYCHU

7. O11eHOYHbIE MATEPUAJIbI

OneHOYHBIE MaTEepHaJIbl ¥ IIEpeUeHb BUAOB OIIEHOYHBIX CPEACTB TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTecTa-
1uu npenacrasiensl B [Ipunosxxenun 1 k paboueil mporpaMMe AUCHUTUINHBL

8. MeToauueckue PEKOMEHAAIUHA 110 OCBOCHUIO THCHUIIITUHBI

MeTtoaudeckne peKOMEHIAIMHU 110 OCBOSHHIO TUCITUILTUHBI IpeICTaBleHbl B [Ipunoxennn 2 k paboyeii mporpamme
IMCLMILIAHEIL.

9. Oco0eHHOCTH peau3aluM AUCHUILIUHBI TPU 00y4YeHN U
HHBAJIU/IO0B U JIUI ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

Pabouas mporpamMmmMa TUCHMIUIMHEI IPH HEOOXOIUMOCTH MOXKET OBITh aAalNTHPOBAHA I O0yYCHHS
(B TOM uHuClIe ¢ IPUMEHEHHUEM IUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJOTH) JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMHM 37I0POBbsl, MHBAIUAOB. [l 3TOro TpedyeTcs 3asBieHUE OOYyYaroluXcs, SBISIOIINXCS
JMILIaMU C OTPaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbS, HHBAJIMIAMH, UM UX 3aKOHHBIX TpeACTaBUTENCH 1
PEKOMEHJALNHU TICUXO0JIOr0-MeINKO-IIeAarornuecko komuccuu. Ilpu oOyueHun nMIl ¢ OrpaHUYEHHBIMHU
BO3MOKHOCTSIMH 37I0POBBSI YUUTHIBAIOTCS MX MHAWBUAyalbHbIE Ncuxodusnueckue ocodenHoctu. O0yuye-
HUE WHBAJIMJOB OCYILECTBIIAETCS TAaKXKE B COOTBETCTBUU C MHAMBUIYaTIbHOM MPOrpaMMoi peabuiuTanuu
WHBaJIU/A (IPU HAJIUYUN).

JUig U1 ¢ HapyIIEHUEM CllyXa BO3MOXHO IPENOCTaBlIeHNE yueOHOW MH(OpMalUK B BU3YaJIbHOU
¢dopme (KpaTKUii KOHCIEKT JICKIU; TEKCTHI 3a/laHui, HaleyaTaHHbIe YBEIUYEHHbIM MIPUPTOM), Ha ayIu-
TOPHBIX 3aHATHSAX JOIMYCKAETCs MPUCYTCTBHE aCCUCTEHTA, a TAKXKE CypIONEPEBOTYNKOB B TH(HIOCYpAOTIe-
PEBOJUHKOB.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISIETCS B MUCbMEHHOM (hopMe: 00ydaromuiics much-
MEHHO OTBEYAET Ha BONPOCHI, TUCbMEHHO BBIMOJIHACT MPAKTHYECKUE 3a/1aHHSL.

[TpomesxyTodHast aTTecTanus JJIs JIUI ¢ HAPYIICHUSIMH CITyXa TMPOBOJUTCS B MHUCBMEHHOU (opme,
IIPU 3TOM HCIIOJIB3YIOTCA 00IMe KpUTepun olieHnBaHus. [Ipu Heo6XoauMoCTH BpeMs MOATOTOBKU K OTBE-
Ty MOXET OBITh YBEJIUYEHO.

JUst M1 ¢ HapyIIeHUEeM 3pEeHHUs JOMyCKaeTCsl ayInallbHOE MpelocTaBiIeHne nHPOpMalnH, a TaKxKe
WCTIOJIb30BaHUE HA ayIUTOPHBIX 3aHATHUSAX 3BYKO3AIHMCHIBAIOIINX YCTPOUCTB (IMKTOPOHOB U T.1.). Jomyc-
KaeTcsl MPUCYTCTBUE Ha 3aHATHUSAX ACCUCTEHTA (IIOMOIHHMKA), OKa3bIBAIOIIEr0 OOy4YarolMMcs HeoOX0au-
MYIO TEXHUYECKYIO TIOMOIIIb.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS B YCTHOU opMme.

[Tpu mpoBeneHNH TPOMEKYTOYHON aTTECTAIMH ISl JIUL C HAPYIICHUEM 3PEHHS TECTHPOBAHUE MO-
&KeT ObITh 3aMEHEHO Ha YCTHOE co0eceloBaHKe IO BONIPOCaM.

JInss Ui ¢ OTpaHWYCHHBIMH BO3MOJKHOCTSIMH  37I0POBbSI, HMEIOIIMX HAPYIICHUS OIOPHO-
JIBUTATEJILHOTO amiapara, Ha ayJUTOPHBIX 3aHATUAX, a TAKKE MPH MPOBEIEHUH NPOLEIyp TEKYIEro KoH-
TPOJISL YCIIEBAEMOCTH M TPOMEXYTOYHON aTTECTAIlMA MOTYT OBITh MPEIOCTABICHBI HEOOXOIUMBIE TEXHH-
YecKHe CpeJCcTBa (IMEepCOHANbHBIM KOMIBIOTEP, HOYTOYK WJIN APYTOW TaJpKET); JOIMyCKaeTCss MPUCYTCTBHUE
ACCHUCTEHTa (aCCHCTEHTOB), OKa3bIBAIOIIETO O0YUYAIONTUMCS HEOOXOIMMYI0 TEXHUYECKYIO TTOMOIIb (3aHATh
pabouee MecTo, epeABUraThCs 10 ay JUTOPUHU, IPOYUTATh 3a/laHue, 0QOPMUTH OTBET, OOLIATHCS C MPEro-
JaBaTesieM).



10. JonosiHennst u u3MeHeHus B Pabdoyeii mporpamme

JIner akTryanu3anuu pado4eil nporpaMMsbl AU CHHUIIMHBI
«b1.0.18 OcHOBBI KOMIILIOTEPHOT'0 AHAJIM3A YJIEKTPHYECKHUX Lenei
padoyasi nporpaMMa JMCIHIIIHHbI»

s ucnoJib3oBanus B 20 /20 yueOGHOM roay

Yr1Bepxaaro
3am. aupekropa o YP

« » 20 r.

Hampasnenue: 11.03.02 HH(pOKOMMYHUKAIIMOHHBIC TEXHOJIOTHH M CHCTEMBI CBSI3H
[Tpodunn: UHpokoMMyHHMKAIMOHHBIE CUCTEMbI U CETH,

®dopma 00yueHus: OuHas, 3a09Has

(BozmooicHbl criedyrouue 6apuanmol):

a) PaGouas mporpamma aeiicTByer 6€3 U3MEHEHHI.

0) B paGouyro mporpaMmy BHOCATCS CIEAYIOIINE H3MECHCHHUS

Pazpaboruuk (u):
« » 20 1.

Pabouast mporpamma nepecmMoTpeHa u o100peHa Ha 3aceqanuu kKagpeapsl OOuieHayYHOW TOATOTOBKU

IIporokom Ne OT «__ » 20 r.

3aBenyroumii kadeapoit




IIpunoxenue 1

OueHoYHbIe MATEPHAJIBI 1JIsl POBEIEHUs] TEKYIIEro KOHTPOJISA ¥ MPOMeKYTOY-
HOM aTTeCTAMM IO JUCIHUILINHE

1. OueHoYHbIe MaTepPHAJIBI 1JI51 MPOBEACHUS MPOMEKYTOUHON ATTECTALMH M0 TUCHHUILINHE
1.1 Illxkaj1a oueHMBAHUSA KOMIIETEH NI

[Ixaja oneHUBAHUS KOMIIETEHIH I

OueHka

YpoBeHb 0CcBOCHUS
KOMIIETEeHIIUH

Kpurepun oneHuBanus

«OTInyHO»

Bricokuii ypoBeHb

OOyyaromuiics MOKa3bIBa€T BCECTOPOH-
Hee, CHCTEeMaTH4YecKoe M TIyOOoKoe 3Ha-
HHUE OCHOBHOTO U JOMOJIHUTEIBHOTO
y4eOHOro Mmarepualia, yMeeT CBOOOIHO
BBITIONHATH 3aJaHUsl, MPEIyCMOTPEHHbBIE
MIPOTPaMMOii; YCBOWJI OCHOBHYIO M 3Ha-
KOM C JIOTIOJHHUTEIHHOM pPEeKOMEHIOBaH-
HOM JINTEpaTypou;

MOXXET OOBSICHUTH B3aUMOCBSI3b OCHOB-
HBIX TIOHSATUH NUCIUIUTMHBI B UX 3HAYE-
HUU 75 TIocieayomiei npodeccuoHab-
HOW JIeATENIFHOCTH; TPOSBISET TBOpYE-
CKHE€ CIOCOOHOCTH B TMOHHWMAaHUU, H3JO-
KCHUW W WCIIOJNIb30BaHUM Y4eOHOro Ma-
TepHana.

«Xopomo»

I1oBbIIIEHHBIN YPOBEHB

OOyuyaromuiicsi MOKa3bIBaET JOCTATOY-
HBI YPOBEHb 3HAHUI B Mpejiesax OCHOB-
HOTO y4yeOHOro Marepuaina, 0e3 cyiie-
CTBCHHBIX OIIMOOK BBIMIOJHACT MPEIY-
CMOTPCHHBIC B IHOpOorpaMMme 3aJJlaHus;
YCBOWJI OCHOBHYIO JIUTEpaTypy, pPEKo-
MEHJIOBAaHHYIO B TMPOTPaMMe; CIIOCOOEH
OOBSICHUTh B3aWMOCBSI3b OCHOBHBIX IIO-
HATHHU AUCHUIUIMHBL TIPHU JOIIOJIHUTCIIb-
HBIX BOMpocax mpemnonasatens. Jlomyc-
KacT HC CYHICCTBCHHBLIC IOIPCIIHOCTU B
OTBETaX, yCTpPaHsET uX 0e3 MOMOIIH Tpe-
1oJIaBaTedIsl.

«yI[OBJ'IeTBOpI/ITeJ'ILHO»

[Toporosslii ypoBeHb

OOyuaromuiicss MoKa3blBae€T 3HAHMUS OC-
HOBHOI'O y4eOHOro Marepuaja B MHMHHU-
MaJIbHOM O00BeMe, HEOOXOAUMOM IS
JambHEeHIe yueObl; CIpaBIsieTCs C BbI-
IIOJIHEHUEM 3aJaHHUN, TPESyCMOTPEHHBIX
IPOTPaMMO¥, JOMyCKasi TPU 3TOM O0JITb-
110€ KOJUYECTBO HE INPUHIMUIHAIBHBIX
olIMOOK; 3HAKOM C OCHOBHOM JIUTEpaTy-
PO, PEKOMEHJIOBAHHOM MPOTrPAMMOM.
JlommycKaeT CyIecTBEHHbIE TOTPETHOCTH
B OTBETax, HO 001agaeT HeOOXOAUMbBIMU
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3HAHUSAMH I UX YCTPAHEHUS O] PyKO-
BOJCTBOM IIPENOJaBATEILS.

«HeynoBneTBopuTenbHO» | MUHUMaIbHBIA ypPOBEHb HE
JOCTUTHYT

OOyuarommiicsi 0OHapyKUBAET MPOOEIIBI
B 3HAHHSIX OCHOBHOT'O y4e€OHOTO MaTepu-
ana, JI0MycKaeT MPUHLIUIUAIbHBIE OIINO-
KM B BBIIOJHEHUU IPEIYyCMOTPEHHBIX
MpOrpamMMOM 3aJaHUM, HE 3HAKOM C pe-
KOMEHJIOBAaHHOU JINTEPaTypOH, HE MOXKET
UCIPaBUTh JomylleHHble omunoku. Kax
MPAaBUJIO, OILIEHKA «HEYAOBIETBOPUTEIb-
HO» CTaBUTCS OOydYaromuMcs, KOTOpbIE
HE MOTYT MPOJOJDKUTH OOy4YeHHE WU
IPUCTYNUTh K MpOodecCHOHATBHON nes-
TEJIHHOCTU MO OKOHYAHWUHU By3a 0e3 Jo-
MOJIHUTENBHBIX 3aHATHH 10 COOTBET-
CTBYIOIIEH AUCIUILIIHE.

1.2 HOKa3aTe.TII/I, KPUTECPHUHA U HIKAJBI ONCHUBAHUA KOMIIeTEeHI U

[Ixama
IToka3zaTenn KOMIETEHIINU Kputepuu onenuBanus
OIICHUBAHUS
OIIK-4
3HaTh:
OcHOBHBIE 3aKOHBI 3JekTpoTexHukn u | KonTponbsHas pabota | Monys 1
MPUHIUIIEI pabOThI COBPEMEHHBIX HH(QOP- 0+20
MAaIMOHHBIX TEXHOJOTUH. «HeynoBraeTBOpUTEIBLHO»
-0-7
«Y IOBIIETBOPUTEIILHOY -
8-11

«Xopomoy - 12-16
«Otimynoy -17-20

KonrtpomnsHas padorta 2 Monyns 2

0+20
«HeynoBneTBopUTEIBLHO»
- 0-7

«Y IOBIIETBOPUTEIILHOY -
8-11

«Xopomoy - 12-16
«OtmuuHo» -17-20

YMeTs:

Hcnonp30BaTh NpUHLIKIIBI paOOTHI COBpPE- [IpakTnueckoe 3anstue | Monys 1

MEHHBIX HH(POPMAIMOHHBIX TEXHOIOTHIA 0+5

IIpY PELICHUH 3a]a4 AIEKTPUUECKUX LIeTeH. «HeynoBneTBopuUTEIbHO
-0-2
«Y IOBJIETBOPUTEILHOY - 3
«Xoporioy - 4
«Ot1auyHO» - 5

[IpakTnueckoe 3ansarue 2 Monyns 1

0+5
«HeynoBneTBopUTEIBLHO»
-0-2

11



«Y IOBJIETBOPUTEILHOY - 3
«Xoporio» - 4
«Ot1augHO» - 5

[IpakTuyeckoe 3aHsTHE 3

Mopyns 1

0+5
«HeynoBneTBopUTEILHO»
-0-2

«Y TOBJIETBOPUTETHHOY - 3
«Xoporo» - 4
«OT1naHO» - 5

[IpakTrueckoe 3aHsATHE 5

Monayns 2

0-7
«HeynoBneTBOpUTEIBHOY»
-0-2

«Y 1OBJIETBOPUTEIBHO» -
3-4

«Xopormro» - 5-6
«OTIu4HOY» -7

[IpakTrueckoe 3aHsTHE 6

Monayns 2

0-8
«HeynoBneTBOpUTEIBHOY»
-0-2

«Y 1OBJIETBOPUTEIBHO» -
3-4

«Xopormro» - 5-6
«Ot1immaao» -7-8

Bnanets:

HaBpikamu BpIOOpa ONTUMAJIBHOW CTPYKTY-
PBI IIPOBEICHMSI MHCTPYMEHTAJIBHBIX H3MeE-
peHuii B 00J7aCcTH 3JIEKTPOTEXHUKU M 00pa-
OOTKM TOJIy4EHHBIX OSKCHEPUMEHTAIbHBIX
JTAHHBIX.

JlaGopatopHas pabora 1

Mopyns 1

0-7
«HeynoBneTBopUTEIBLHO»
-0-2

«Y IOBJETBOPUTEIBHO» -
3-4

«Xopormo» - 5-6
«Ot1mraHoy -7

JlabopaTtopHast pabota 2

Mogyns 1

0-8
«HeynoBieTBOPUTEITBHOY
-0-2

«Y 1OBJIETBOPUTEIBHO» -
3-4

«Xoporoy - 5-6
«Ot1nnuno» -7-8

JlabopaTtopHas pabora 3

Mopyns 2

0-5
«HeynoBieTBOPUTEITBHOY
-0-2

«Y 1OBJIETBOPUTEIBLHO» -
3

«Xopomuio» - 4
«OT1mnaHO» -5

JlabopaTopHas pabota 4

Mopynsb 2
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0-5
«HeynoBneTBOpUTEIHHOY
-0-2

«Y I0BJIETBOPUTEIILHO -
3

«Xoporioy - 4
«Ot1au4HO» -5
JlaGopaTopHas pabora 5 Monyns 2

0-5
«HeynoBneTBOpUTEIHHOY
-0-2

«Y I0BJIETBOPUTEIILHO -
3

«Xoporioy - 4
«Ot1au4HO» -5

3ayer 0-100
«Hes3aureno» - 0-40
«3aureno» - 41-100

1.3 OneHo4HbIe MaTepuaJibl: TANMMOBLIC KOHTPOJBHBIC 3aIaHUl, HHBIC MaTCPHUAJIbI

1.3.1 Oyenounvie mamepuasnsl 01 04HOU PoOpMmbl 0OYUeHUA

Moayas 1 (50 6an10B):

Monynb cofaepXuT 4 JEKIMOHHBIX 3aHATHHA, 3 MPAKTHUECKUX U 2 JTAOOPATOPHBIX 3aHATHA. 3HAHUE
JICKIIMOHHOTO MaTepuayia OICHHBAETCS MO KOHTPOJIBHON paboTe, COCTOSIICH W3 IBYX BOIPOCOB,
MaKCUMaJIbHOE KOJIMYECTBO OAJIJIOB 32 KOHTPOJbHYIO paboTy coctapisieT 20. 3a BHINOTHEHHBIC U 3a-
HIMIICHHBIC TPAKTUYECKUE 3aHITUS CTYACHT MOJydyaeT MaKCUMyM 15 0asuioB; 3a j1abopaTtopHbIe pa-

00THI - MakcuMyM 15 GamoB. Obmiee MakCHMaIbHOE KOJIMYECTBO OAJJIOB 32 MOIYJh 1 COCTaBIsieT
50.

Bonpocut ona konmponvnou pabomet 1 (OITK-4):

[TonsiTue o mopenu. MoaenupoBaHue.

AnroputMudeckoe (MaTeMaTHueCKOe) MOJICTUPOBAHHUE.

BpranciuTenbHbIi SKCIIEPUMEHT.

duznveckoe MOJEIUPOBAHNUE.

[IpoBepka aieKBaTHOCTH MOJIEIIH.

OcCHOBHBIE METO/IBI pacueTa EKTPUIECKUX LIeTIeH.

[TpoBepxka Galanca MOITHOCTEH B IIETMH MTOCTOSTHHOTO TOKA.

[leru mepeMeHHOTO TOKa.

MeTonb! pacuera Ieneil mepeMeHHOro TOKa B KOMILIEKCHOU (hopme.

10 Teopus 4eTHIPEXTIOMIOCHUKOB. YpaBHEHHsI EpEIaun YeTHIPEXTTOTIOCHUKOB.

11. KackanHoe, nocienoBaTeabHOE U NapajuIeIbHOE COEAMHEHNS YETHIPEXTIOTIOCHUKOB.
12. TlonsTHe 0 XapaKTEepUCTHUECKUX U pabOYUX MapaMeTpax YeThIPEXIIONOCHUKOB.

©CoNo~WNE

Ilpakmuueckoe 3anamue Nel. Pacuem rnekmpuueckux yeneil nOCMoAHH020 MOKA pa3nuyHbLMU
memooamu. (OIIK-4)

3agaua 1.

OHpeI[eJ'[I/ITe TOKHU B BETBAX CXEMbI MCTOAOM KOHTYPHBIX TOKOB
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Rz
R1 I‘I' R3 |:-2

T — S
I fr; l2
By C‘D l v b (w..O =
-
R4 ]33 Rﬁ
e I
| ey . s——
e
Re
Hano:
Rl =10OmMm Rs =5B
R, =2 Om E; =100B
R3 =3 OMm Ez =80B
R4 =50Mm
R5 =50mMm

B nccnenyemoii nenu — mects BETBEH U TPU HE3ABUCUMBIX KOHTYpa (Tuna stueek). [lponsBonbHo

BBIOMpAEM HampaBIeHUs TOKOB. Y paBHEHUSI METO1a KOHTYPHBIX TOKOB MPHU TPEX HEU3BECTHBIX UMEIOT

BUI:

R11-."11+R12-.|’22+R13~1'33 =E;
R21'f11+R22"‘22+R23"‘33 =
R31"‘11+R32"I22+R33';33 =E

B Matpuunoit popme

R11 R12 R13 I 11 E11
RZl Rzz R13 |1 2 |~ Ezz
R31 R32 R33 E33

I35
[ToacTaBnsist YMCIIOBBIC 3HAYCHUS, HAXOIUM:
1. CoGcTBeHHBIC CONTPOTUBIIECHUS KOHTYPOB:
R11=R1+R3+R4=QDM;
R22=R3+R2+R5=1D DM,
R33:R4+R5+Ra=15 Om.

2. CoBMECTHBIE COIIPOTUBICHUS KOHTYPOB:

Riz= R =-Ra=-3 Om;
Riz = Ra1=-R4=-50m;
Rz = Ry =—Rs=-50m.

CoBMecTHOE CONPOTUBJICHUC [IBYX KOHTYPOB BXOAUT B YPaBHCHUC CO 3HAKOM MHUHYC, €CIIN

HaIpasJICHUSA KOHTYPHBIX TOKOB, IMMPOXOAAIIHUX ITO 3TOMY COIIPOTHUBIICHHUIO, IIPOTHUBOIIOJIOXKHEBI, U CO

3HAKOM ILIIOC, €CJIM HAIIPABJICHUA 3TUX TOKOB COBIIAAAIOT.

14



3. Kontypnsie DJIC:

Ey1=E;=100B;
E22 = —Eg =-80 B,
Ey=0.

C yueroM HallICHHBIX 3HAYEHUN CUCTEMA YPABHEHUM UMEET BUJ:
jgfﬂ - 3l,, — 5155, =100;
-3/, +10l,, — 51, = -80;
{—5-‘” -5, +15/,; = 0.
Pemmenune momy4eHHONM cUCTEMBI YI00HO BBIMMOTHUTE MeTogoM Kpamepa
| _ A1 _ AZ | _ AS
11 A 22 A 33 A

e A, A1, Ay, A3 — onipeienuTe I MaTpuIL;

Ri. Ry, R
A= R21 Rzz R23 .
R31 R32 R33
9 -3 -5
A=|-3 10 -5/=9-10-15+(=3)-(-5)-(-5)+(-3)-(-5)-(-5) -
-5 -5 15
—(=5)-(10)-(-5) = (-3) - (-3) - (15) = (-5) - (-5) - (9) = 590;
E, Ry, Ry R, E, Ry R, R, E;
A =|E; Ry Ryl A, = R21 Ezz st A RZl Rzz E22 .
Eis Ry Ry Ry Esi Ry Ry Ry Egy
100 -3 -5
A =|-80 10 -5=
0 -5 15

= 100-10-15 + (-3)+(-5)-0 + (-5)+(-80)-(-5) - (-5)-10-0 - 100-(-5)+(-5) - (-3)-(-80)-15 = 15000 + O - 2000 -
0 - 2500 - 3600 = 6900

9 100 -5
A,=|-3 -80 -5/=
5 0 15

= 9:(-80)-15 + 100+(-5)+(-5) + (-5)-(-3)-0 - (-5)+(-80)-(-5) - 9:(-5)-0 - 100-(-3)-15 = -10800 + 2500 + 0 +
2000 - 0 + 4500 = -1800

9 -3 100
A, =|-3 10 -80|=
5 -5 0
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= 9-10-0 + (-3)-(-80)-(-5) + 100-(-3)-(-5) - 100-10-(-5) - 9-(-80)+(-5) - (-3)(-3)-0 = 0 - 1200 +
1500 + 5000 - 3600 - 0 = 1700.
A, 6900

|, =—1=—""=11694
A 590
=22 80505,
A 590
_8s 1700 _; 854
¥ oA 590

HaitnenHbie KOHTYpHBIE TOKH MO3BOJISIOT HAUTU HCKOMBIE TOKH B BETBSIX:
I, =1,=116A; I,=1,,=-3,05A;
I, =1,;=2,88A,
I, —1,, =11,6—-(-3,05) =14,65A,;
l,—1,,=11,6-2,88=8,72A,
l,,—1,, =2,88—(-3,05) =5,93A

|3
|4
|5
Tox |, momyuusncst oTpuIaTeIbHBIM. JTO 03HAYAET, YTO €0 JCHCTBUTEIHLHOE HAINPABJICHNE B BETBU

MIPOTUBOIOJIOXKHO BHIOPAaHHOMY.

Hpalcmultecxoe sanamue Ne2. Pacuem Pa36emeieHHbIX IIEKMPULECKUX ueneﬁ REePEeMEeHH020 moKa.
(OITK-4)

3agaua 2.
Ia Za-?
o . 1
| I |
—ii-
Ua
B Zp=8-j6
o [ ]
| I |
e
Ue
Ic Zc-?
s | 1
——-
U
Hano:
U, =100B8B;

Ug =100- e J9°° B;
Us = 150 -e/135° B;
Zp=8—j60M;

Haiitn

Zp, Zc (ipu yCIOBUU CUMMETPUYHOCTH TOKOB),

Uag,Usc,Uca,
IToCcTPOUTH BEKTOPHYIO AUATPAMMY HAIPSKEHMIA.

[TocTpouTh BEKTOPHYIO JUAarpaMmy TOKOB.
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Ilpakmuueckoe 3anamue No3 Ypaenenusn nepeoauu uemvlpéxXnontocHukos 6 cucmemax A, B, Z, Y, H-
napamempos. Bvipajrcenue 6xo0noz2o conpomueienusn u nepedamoynoil hynkyuu uepes A-
napamempot. (OIIK-4)

3amaua 3.
Haiitu., MeTo1OM CpaBHEHUS YpaBHEHUI, A-ITapaMeTphl YETHIPEXTIOIFOCHUKA, SCITH
Xc =350mMm; X1 =20 0mMm; X2 =60 Om; Xpm =10 Om.

C Ly
I H 2 g 4;

5 o
J\Ei '-__-"f L2 lfz
o 5

1

[

£

i 5

Pemenue.

Jlns cxemul 4eTBIPEXNOMOCHHKS 3aMHILEM YPaBHEHHS 110 BTopoMy 3akoHy Kupxroda:
CiXcH ) X)L —j XL -L)+U=Uy;
JX (L -1)+ )X LLitUa=0.

[IpuBeaeM NoNyYeHHbIE YPABHEHHSA K BHY YPABHEHHMIl YeTLIPEXIONIOCHHKA B A-napaMeTpax:
Uy=U: [+ X -Xe- X Xp- X))t X e (X -Xe - X)) A Xz- X)) + X )
[= U 1 (X 2- X)) T 1 X/ (X - X )
CpaBHMB YPaBHEHHA, NONYHAEM:
A=1+ A -Xe- X Xio-Xu)=05;
B=j[X12(Xr1-Xc-Xu) (Xi2-Xa)] +j Xag=-j 20 On;
C=-j/(X12-Xa)=-j0.02 Cist: D= X1/ (X12-Xaa)= 1.2 Cn.

Jlabopamopnas paooma Nel. Coopka npocmeniuiux supmyaipbHoviX 31eKkmpudeckux cxem. Mooenupo-
6aHue u pacuem 31eKMPULECKUX Yeneil NOCMOAHHO20 MOKA C UCNOIb306AHUEM KOMNbIOMEPHO20 AHA-
au3a.

KonTponbhusie Borpockt JIP1(OIIK-4):

[Tepssiii 3akoH Kupxroda (6ananc TOkoB).

Bropoii 3akon Kupxroda (6ananc HanpspkeHUi).
MOIIHOCTb HCTOYHUKOB B IIETIH.

[Torpebisiemasi MOIIHOCTb.

[TpoBepka 6ananca MoirHOCTeH. Pacuer morpemHocTH.
[TosicauTe, 4TO TaKoE AIEKTPUUECKHUN y3emn?

[TosicHuTe, 4TO HA3bIBAIOT BETBBIO ANEKTPHUUECKON CXEMBbI?

NoogkrwbdPE

Jlabopamopnas paboma Ne2. Mooenuposanue u pacuem c10HCHbIX INEKMPUUECKUX Yenell NOCMOAHHO-
20 MOKA MemoOOM KOHMYPHBIX HOKOG.
KonTponbhubie Borpockt JIP2(OTIK-4):

1. Kakyo 3JeKTpHUIECKYIO LIETh MOCTOSTHHOTO TOKA HAa3bIBAIOT CIIOKHON?

2. TloscHuTe, 4TO HA3bIBAIOT KOHTYPOM IEKTPUUECKON CXEMBbI?
3. TlosicHuTe BhIpaKeHNE KOHTYPHBIM TOK?
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4. Kak onpenensitoT KOHTYpHBIE TOKH?
5. Kak ompenensior peajbHble TOKM B BETBSX AJIEKTPUUECKON LIEMHU MPH PEUICHUH 3a7ad METOAOM
KOHTYPHBIX TOKOB?

Mogayas 2: (50 6ans10B):

Monynb COAEpKUT 2 JEKIIMOHHBIX 3aHATHH, 2 MPAKTUYECKUX U 3 JTa0OPATOPHBIX 3aHATUNA. 3HAHHUE JIECKITH-
OHHOT'O MaTepuaya OLIEHUBAETCS IO KOHTPOJIBHON paboTe, COCTOALIEH U3 JBYX BONPOCOB, MAaKCUMaIbHOE
KOJIMUYECTBO OAJIOB 32 KOHTPOIbHYIO paboTy coctapinseT 20. 3a BBIMOJIHEHHbIE U 3aIUIEHHBIC TPaKTHYe-
CKHE 3aHSITHS CTYACHT IMOJIy9aeT MakCUMyM 15 GaiutoB; 3a mabopaTtopHbIe pabOTHI - MaKCUMYyM 15 6asuios.
O61iee MakcMMaIbHOE KOJIMYECTBO OAIIOB 32 MOIYJb 2 cocTaBisieT 50.

Bonpocut 0ns konmponavrnoit pabomet 2 (OITK-4):

AHann3 NepexoIHbIX MPOLECCOB B IEKTPUUECKON LIEH.

Knaccuueckuit MmeTon pacyeTa nepexoaHoOro mpoiecca B 3JIEKTPUUECKOM LeTH.
OmnepatopHBIi METOJI pacueTa IMePEeXoTHOTO MPOIIEeCcca B IMEKTPHUIECKON TIETIH.
CrieKkTpanbHbBIN METOJ pacyeTa MepexoqHOro MpoIecca B AIEKTPUUECKOM LIeTH.
BpemeHHbIEC 1 YaCTOTHBIE XapaKTEPUCTUKU DICKTPUICCKHUX IICTICH.
[lepexonHas 1 UMIYJIbCHAS XapAaKTEPUCTUKH IEKTPUIECKON LEITH.

BxomHble 1 IepeaaToYHbIe XapaKTePUCTUKU dIICKTPUICCKOM LETH.

NogkrwnpE

Ilpakmuueckoe 3anamue Ned. Pacuem nepexoOHvix npoueccos 6 Uensax nepeozo u 6mopozo nopsaoKos.
(OIIK-4)

3agaua 4.

Omnpenenute KOMILIEKCHYIO MepeaTouHy0 GpyHKIuo mo HanpsbkeHuo H( jo )

R=1,0xkOm; L= 22 M[H

s T -

R[] &3

S—

5
B
_m%{_lm j"_"-z J’L_-'m';

KomrmnekcHas nepenatouHas (yHKIUS [[EMU HE 3aBUCUT OT BXOJHOTO BO3JCHCTBUS, a ONMpPENeseTCs
TOJIBKO CTPYKTYPOH LIENHU U MapaMeTpamu €€ 3J1eMeHTOB. J[Ji1 MpOCTOTHI BBIYUCIECHUM JOMYCTUM, YTO
Ha BXOJ LIENU NOAAETCA TAPMOHUYECKUI CUTHAJI, ONPEACISIEMbINA 3HAUCHUEM KOMIUIEKCHOW aMIUIATY-
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AbI Uml . Torma KoMmiIeKCHOE 3HAUYCHUE TOKA B KOHTYpPC 6y,HCT PpaBHO: Iml = , 4 KOMIIJICKCHOC

Z, +7Z,
U ml
aMIUTUTYIHOE 3HAUYCHUE HATPSHKEHUS Ha BBIXOJIE LIETIH: U.,= ﬁ . é = = 17 é
-1 =2
Jl1s maHHOM CXEMBI:
Z,=R, z,- _JolR
R+ joL
KommiekcHast nepenarouHast GyHKIMS IETIH:
_JolR L
H(jw)_gmz _ Z, _ R+ joL _ jJoLR 3 joL 3 JCUE
Uw Z+Z, g, @R RR+jol)+jolR R+2joL 4,55,k
R+ JoL

Ota QyHKIUS MOXKET OBITh IPEJCTaBIICHA B TIOKAa3aTeIbHOM (popme:

/(wLJZ ol
] R ejarctg(oo) R elf
H{je)= oL\ . darceh) - oL\ . darcCeh)
1+4(j e F 1+4(j e 7
R R

AMIuInTy 1HO-4acToTHas xapakrepuctuka (AUX) — 3To 3aBUCUMOCTb MOJYJIsl KOMIUIEKCHOW (DyHKIIMU
OT YaCTOTHI.

AYX nepenaTouHoi PyHKINU MO HAMIPSHKEHUIO

\/ R
H(w) =
LY’
1+4) —
R
dazovacToTHas xapaktepuctuka (OUX) — 3T0 3aBUCHUMOCTh apryMEeHTa KOMIUICKCHON (DYHKIIMH OT 4a-
CTOTHI.

®UX nepenarouHoii (yHKIMU IO HANPSHKEHUIO:

T 20l
O(w) ==—arctg| ——
(o) 5 9( ; j

Ilpakmuueckoe 3anamue NoS. Ilpumenenue onepamopnozo memooa 0nsa pacuema nepexooHozo npo-
yecca 6 nexkmpuueckout yenu. (OIIK-4)

3agaua 5.
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OmnpenenuTe onepaTOpHYIO MepeaTouHy 0 (YHKIIUIO 10 HanpsbkeHuio H(P) U mepexoHyro Xapakrepu-
cruky h(t) mis npeapiayiieii 3agaun.

Jlnst onpenesieHus: OIepaTopHON MmepeaaToyHon GpyHKIMK Mo HanpspkeHuto H(P) HeoOX0aMMO COCTaBHUTH
OIEPATOPHYIO CXEMYy 3aMELICHHS U BBITIOIHUTH T€ Ke JCUCTBUS, YTO u [uis onpeaencHus H(jw). TToatomy
orepaTopHyto nepenatounyoo ¢ynkiuio H(p) MoxHO HaiiTh, 3aMeHHB jw Ha P B Beipakenuu H(jw). dns
Halllel [lenu onepaTopHas epeaaToutas GyHKLHUS M0 HANPsHKEHUIO

oL
H(p)=—R—
1+2p—
+ pR

[Mepexomnas xapakTepuctuka h(t) 4rcieHHO COBIAAeT ¢ peaKiiel ey Ha BO3/ICHCTBIE B BUJIE CIMHIY-
HOU cryneHuaToi pynkuumu |(t):

h(t) = UZ(t)|ul(t)=| « V3o6paxenne dymxmn I(t) © 1/p

OmnepatopHoe BbipaxeHnue peakiuu nenu U, (p) Ha Bo3aeticteue U1 (P) onpeaensiercs ¢ UCIoIb30BaHHEM
OTICPATOPHOM MepeaaTOuYHON GYyHKIIMH 110 HATTPSHKCHUIO:

U2(p) = U1(p)-H(p) = H(p)/p

Jlnis Haedt nenu u300paXkeHue MepexoIHON XapaKTepUCTUKU PABHO:

L

L
Hp PR PR P F(p

p - 142 Lj_ L(g R)_ (2 R]_Fz(p)
p(+ pR pR p+L p p+L

Ecnu crenens noanHOMAa 3HaMEHATEIS BRIIIE CTEIICHU ITOJIMHOMA YUCIUTEIIA, ICPEXO] K OPUTUHATY MOXK-
HO BBIIIOJTHUTH C UCTIOJIb30BAHUEM TCOPCMBI PA3JIOKCHUSA:

® KOpHH NOJMHOMA 3HAMCHATCJIA: P1 = 0 , P2 = ——

¢ [IPOU3BOJHAA IMOJIMHOMA 3HAMCHATCIIA:

: R
Fo(p)=4p+

=3 AP gnipty |=

F, (p,) %

R
oL R
0-t -——1
exp(0-) +—Z-exp(— -0
L

h(t) = %exp(—%t) - IepPeX0/IHasl XapaKTEPUCTHKA.

Jlabopamopnan paboma Ne3. Mooenupoeanue u pacuem cl0MHCHbIX INEKMPULECKUX YEnell ROCMOAHHO-
20 MOKA MemoOOM HANLOHCEHUA U MEMOOOM IKEUBATIEHMHO20 2eHepamopa. KOHTPOIbHbIE BOIPOCHI
JIP3(OIIK-4):

1. Kakas anexkrpuueckas 1elb Ha3bIBae€TCs MPOCTOM?

2. Wpeanm3upoBaHHBIC U PeabHBIE HCTOYHUKH HANPSHKECHUS.

3. WneanusupoBaHHbBIE U pealibHbIE HCTOYHUKH TOKA.
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4. B uem 3akmouaercs MCETO/ HAJI0KECHUS?
5. B uem 3akmroyaercs MCTOJ 5KBUBAJICHTHOI'O reHepaTopa?

Jlabopamopnasa paboma Ned. Mooenuposanue u pacuem nepexooHvlx RPOUECCO8 8 IJIeKMPUUECKUX Ye-
nAX nepeozo nopsaoka.

KonrponbsHabie Bonpocsr JIP4(OITK-4):

Uto Ha3bIBaeTCS MEPEXOAHBIM IIpoIieccoM?

CdhopmynupyiiTe 3aKOHBI KOMMYTaIUH.

B geM cocTouT CynHOCTh KJIACCHYECKOTO METO/Ia aHAJIN3a TIEPEXOAHBIX TIPOIIECCOB?

KakuMm ypaBHEeHHEM OMUCHIBAIOTCS MPOLIECCHI B LIETISIX [IEPBOTO MOPsIKA?

Kakue ycioBus Ha3bIBatOTCsl HAYaJIbHBIMU ?

arOdE

Jlabopamopnan paboma NeS. Mooenupoeanue u pacuem nepexooHvix nPOUECcos 8 I1eKMpPUiecKux ye-
nAX 6MOPO20 NOPAOKA.

KonTponbHbie Borpockt JIPS(OTIK-4):

KaknuMm ypaBHEHHEM OMUCHIBAIOTCS MPOIECCHI B IETISIX BTOPOTO MOPsIKa?

XapaKkTepucTUIECKOE ypaBHEHHE AJIsl TMHAMHUYECKUX LENe BTOPOro MopsiKa.

JIoOpOTHOCTH KOJIEOATETHFHOTO KOHTYPA.

XapaKkTepucTUIECKOE COMPOTUBIICHHE.

Pexxumer B RLC- xoHTYpe.

B 4yem cocTouT CyIIHOCTH OIIEpaTOPHOTO METO/Ia aHAIN3a EPEXOAHBIX POIIECCOB?

ogakrwbdE

1.3.2 Bonpocsl, évinocumsle na 3auem no oucyuniune «OcHoO8bl KOMRNBIOMEPHO20 AHANU3A ITIEKMPU-
yeckux yeneiy (OIIK-4):

[TonsTue o monenu. MonenupoBaHue.

AnropuTMHYecKoe (MaTeMaTHIECKOE) MOACIUPOBAHUE.

BpranciurenbHbIi 3KCIIEPUMEHT.

DuU3NYECKOe MOJEITUPOBAHUE.

IIpoBepka aeKBaTHOCTH MOZEIIN.

OCHOBHBIE METOJIBI pacyeTa IEKTPUUECKUX ETEH.

ITpoBepka GanaHca MOITHOCTEH B LIEMHU MOCTOSTHHOTO TOKA.

[lenn nepeMeHHOTrO TOKA.

Mertozpl pacuera 1ernei mepeMeHHOro TOKa B KOMILIEKCHOM (hopme.

0. Teopust 4eTHIPEXIIOMIOCHUKOB. YpaBHEHUS Mepeaady YeThIPEXITONIOCHUKOB.

1. KackagHoe, nocnenoBaTebHOE U APAIIIEIBHOE COEMHEHMSI YETHIPEXIIONIOCHUKOB.
12. TloHATHE 0 XapaKTePUCTUUECKUX U PaOOYNX IMapaMeTpax YeThIPEXITOIIOCHUKOB.
13. Ananu3 nepexoAHbIX MPOLECCOB B AIEKTPUUYECKOH LIETIH.

14. Knaccudeckuii METO/I pacdeTa MepexoaHOro Mpoliecca B AIEKTPUIECKOHN TIETH.
15. OmneparopHblil METOJ] pacueTa NEPEXOIHOTO MPOLIECCA B AEKTPUUECKON LETIH.
16. CrnektpanbHBIN METOJ] pacueTa MEePEXOJHOTO MPOIIECCa B AIEKTPUIECCKOM HICTIH.
17. BpemeHHBbIE U YaCTOTHBIEC XapaKTEPUCTUKHU DIIEKTPUUECKUX LICTICH.

18. IlepexoaHas v UMIYIbCHASI XapaKTEPUCTUKH IEKTPUUECKON LIETH.

19. BxozaHble U epeaTOuHbIE XapaKTEPUCTUKHU IEKTPUIECKON IICTIH.

RROwo~NoO N R

1.4 Oyenounvie mamepuansl 01 3a04HOU hopMbl 0OYUEeHUA

Ipaxmuueckoe 3anamue Nel. Pacuem 3iekmpuueckux yeneii ROCMoAHH020 MOKA Pa3iudHbIMU Memo-
oamu. (OIIK-4)

3amaua 1.
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OHpeI[eJ'II/ITe TOKHU B BETBAX CXEMbI MCTOAOM KOHTYPHBIX TOKOB

Hano:

R1=10M R6:5B

R, =2 Om E;=100B
R; =3 Om E,=80B
R4:50M

R5=50M

Hpaxmuuecxoe 3aHamue MZ. Pacuem Pa36eme1eHHbIX I/IEKMPUUECKUX ueneﬁ neépemMernHo2c0 moka.
(OITK-4)

3amaua 2.
Ia Za-?
o I 1
S|
—-
Ua
B Zg=8-j6
ik I ]
| I |
——-
Ue
Ic Zc-?
s’ | L
—efiin-
Uc
Hano:
U, =100B8B;

Ug =100- e J9°° B;
Uy = 150 -e/135° B;
Zp = 8—j60M;

Hatitn

Zp, Zc (IpH yCIOBUU CUMMETPUYHOCTH TOKOB),
Uag,Ugc,Uca,

ITocTpOUTh BEKTOPHYIO IHAarpaMMy HAIPsKCHUMN.
[TocTpouTh BEKTOPHYIO 1HArpaMmy TOKOB.

Jlabopamopuaa paboma Nel. Coopka npocmeiiwiux 6upmyaibHblX IneKmpuieckux cxem. Mooenupo-

6anue u paciem 3JiekmpuiecKux ueneﬁ ROCMOAHHO20 MOKA C UCNOJIb306AHUEM KOMNBIOMEPHOZ0 AHA~
Jausa.

KonTponbhusie Borpockt JIP1(OIIK-4):

1. Tlepssrii 3akoH Kupxroda (6anaHc TOKOB).
2. Bropoii 3akon Kupxroda (6anaHc HanpsuKeHui ).

22



MOIHOCT HCTOYHHUKOB B LIETIH.

[Torpebnsiemast MOITHOCTb.

[IpoBepka Oananca MolHOCTENH. Pacuer morpemHocTy.
[TosicHuTe, 4TO TaKO€ ANEKTPUUECKUN y3emn?

[TosicauTe, 4TO HA3BIBAIOT BETBBIO ANEKTPUUECKOM CXEMBI?

Nookw

Jlabopamopnan paboma Ne2. Mooenupoeanue u pacuem cl0MHCHbIX INEKMPULECKUX YEnell ROCMOAHHO-
20 MOKA MemoOoM KOHIMYPHBIX NOKOE.

KonrpounbHbie Bonpocst JIP2(OITK-4):

Kakyto 371eKTpruecKyto 11elb NOCTOSHHOIO TOKa Ha3bIBAIOT CIOKHON?

[TosicHuTe, 9TO HA3BIBAIOT KOHTYPOM AIIEKTPHUECKON CXEMBbI?

[TosicHuTe BbIpa)keHUE KOHTYPHBIN TOK?

Kak onpenensitor KOHTypHbIE TOKU?

Kak omnpenenstor peajgbHble TOKH B BETBSIX AIEKTPUUYECKOM LeNH MpH PEeLICHUH 3a7ad METOI0M
KOHTYPHBIX TOKOB?

aogrwpdPE

KontpoasHas padoTa BeINoNHAETCS B nponecce ocBoeHus: komrerenuun OIIK-4.
BrinmonnenHas u 3aluiieHHast KOHTPOJIbHAs padoTa SBISETCS TOMYCKOM K 3a4eTy.

Kputepuu onieHnBaHusi KOHTPOJIBHOU pabOTHI:

1. 3aJ]JaHME BBINIOJHEHO B IOJIHOM 0O0beMe, KaKIblil paccMaTpUBaeMblil BOIPOC PACKPBIT MOJIHO-
CThIO, TIOJYUYEHHBI KOHEUHBIN PE3YyNbTaT MCCIEI0BaHUs, IIPOBEACHHOIO B KOHTPOJIbHOU paboTe, cooT-
BETCTBYET IPEABABISIEMbIM TPEOOBAHUSAM;

2. JIEMOHCTPAIMOHHBIN MaTepra BKIOUaeT B ce0sl Bce HE0OXOAMMbIE TEXHUUECKUE TPeOOBaHNUs
3. KOHTpOJIbHas paboTa opopmiieHa B moiaHoM cootBercTBuu ¢ ECK/I;
4. B TIpOIIeCCe 3aIIUTHI KOHTPOILHOW PabOTHI CTYIACHT JAeT MOJHBIC M Pa3BEpHYTHIE OTBETHI HA

MOCTaBJICHHBIC BOIIPOCHI.

BapuaHT KOHTPOJIbHOI PadOTHI

3agaua 1
3amana cxema:
= z) 6
{1 ’
U
Z, Z3
L P )
B

Jlano: & =214B; Z,=-j9,1 Om; Z,=—j9,1 Om; Z, =—j9,1 Om.

[To 3amanHOM BeTUYMHE HAMPSHKEHUS HAUTU BCE TOKU B BETBAX U HapspKEHU U 4, Ugs.

Ha KOMIUIEKCHON IIOCKOCTH MOCTPOUTHh TPU BEKTOPAa TOKOB M TPU BEKTOpAa HAIMPSHKEHHN U
rpaduyecku MPOBEPUTH MPABUIBLHOCTh PEIICHUS 3a/1a4ul C UCTOIb30BAHHEM MEPBOTO U BTOPOTO 3a-
koHOB Kupxroda.

3amayva 2
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3agana cxema:

s P -

R[] =3

[Tapametpsi anementoB: R = 1,0 kOm; L= 2,2 m['H

Omnpexnenure cieyoLe XapaKTepUCTUKH LEH:

1.  KOMIUIEKCHYIO MepenaTounyio GyHkiuio mo Hanpsokennio H(jw) (moctpouts rpaduku e€ AUX H(w)
u OUX O(w)); 1m0 3KBUBAJIICHTHBIM cXeMaM enu it @ = 0 u @ = oo onpeaenuts 3HaueHus H(0) u
H(oc) 1 1o 3TUM 3HauEHUsIM IPOBEPUTH MTPABUIBHOCTH pacueTa AUX;

2.  OIepaTOpHYIO MepeaaTouHyo QyHKIUIO Mo HanpsukeHuio H(p);

3. mepexomHyo xapaktepucTuky h(t), mocrpouts rpadux.

BOHpOCH, BBIHOCHUMBIC Ha 3a4€CT, TAKUC K€ KaK U UL CTYACHTOB OYHOM (I)OpMBI O6y‘{CHI/IH.

2. MeToauyeckue MaTepualibl, onpenaesasilonie npoueaypbl OeHUBaHUA 3HAHUI, yMe-
HMii, HABBIKOB U (WJIM) ONBITA J1eSITeIbHOCTH, XapPAKTEePU3YIOIIHUX ITANbl (POPMUPOBAHUS KOM-
nmeTeHnui

2.1 Ilopsadok u memoouKka npogedeHus meKyuiezo KOHmMpoa U RPOMelCymoyHOol ammecmayuu

[IpenycmoTpeHsl ciieyroniue BUabl KOHTPOJIA:
- TeKyIUH KOHTPOJIb MO KaXJIOMy MOAYJIIO — B (hopMe HanucaHusi KOHTPOJIbHON pabOThI A1 OLIEHKH TeO-
PETUYECKHUX 3HAHMIA;
- TeKYIUH KOHTPOJIb MO KaXJIOMy MOAYJIIO — B (popMe OTUETOB 10 JJaOOpaTOPHBIM paboTaM U MpaKTHye-
CKHM 3aHATHSAM JUJIS OLICHKH ITPAKTHYECKUX HABBIKOB;
- IPOMEKYTOYHas aTTeCTalys 0 AUCLUILUINHE — B OopMe 3ayera.

Texymuii KOHTPOJIb YCIIEBAEMOCTH B (POpME 3aLIUTHI JaOOPATOPHBIX M MPAKTUYECKUX IPOBOAUTCS B
J[BA dTara:

- 1-# sTam: MOMyCK K BBIMOJHEHUIO JJAOOPATOPHOW pabOThl — MPOBOAMUTCS B (OpME MUCHMEHHOM
«retyukn» (5-10 MUH) ¢ HETBI0 KOHTPOJIS 3HAHUH CTYJICHTOB TEOPETUUECKON YacTh TabopaTOpHOH pado-
ThI U TOTOBHOCTH K BBIMOJIHEHHIO MPAKTUYECKUX UCCIIEI0BAHUM;

- 2-ii HTaI BBIMOJHACTCS [0 OKOHYaHUHU KaX 101 1a00paTOpHOM paboThI (IPAaKTUYECKOTO 3aHATHSA) B
(dhopMe UHIMBUIYATLHOTO coOece0BaHUs MO BBIOJIHEHHBIM UCCIIEOBAHUSIM WM pacyeTaM. [IpoBoautcs
C IENbI0 KOHTPOJISI 3aKPEIUICHUS! TEOPETHUYECKON YacTH Marepualia M CTENeHU OTPabOTKU CTYIECHTOM
MPaKTUYECKUX HABBIKOB MCCIIEOBAHMUS Ha ammapaType.

KoHTponbHbIe pabOTHI BBIMOJIHSAIOTCS B BHIIE KOPOTKOTO MHCHbMEHHOTO OTBETAa HA OJUH BOIPOC,
W3YyYECHHBIN Ha MpeAbIIylIed JEKIUA B HaJalle KaKI0W nociieayroniei gekiuu. OTBET Ha BONPOC J1aeTCs B
teueHne 5-10 muayT. TakuM 00pa3oM, MOcCie JEKIIMOHHOTO Kypca KaKI0ro MOy popMupyeTcs oomas
OIICHKA 32 TEOPETUYECKUE 3HAHUS.
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C 1enpio MOBBIMICHHST KauecTBa OOYYEHHMsS 332 CUET MOOYKIEHHUS CTYJIEHTOB K aKTUBHOW TEKYIIEH
y4eOHOI padoTe, YeTKOro M OMEePaTUBHOTO KOHTPOJS BCETO XoJa y4eOHOTo mpoliecca, CHIKEHHUS POIU
CIIy9alHBIX U CYOBEKTHBHBIX (DAKTOPOB MPH OIICHUBAHUH YUESOHOW JESATEIHLHOCTH CTYACHTOB B 00pa3oBa-
TEJIHHOM TPOIECCE Pean30BaHa MOIYJIbHO-PEUTHHTOBasI CUCTEMA.

[IpaBuia ee ucnonb3zoBanus nponucansl B «[lonoxennn 06 MPCy.

HabGpannbie o0y4aromumMcs 6anisl MOTYT ObITh IEPEBEACHBI B OLICHKY:

— «He 3auTeHo» - 0T 0% 10 40% OT MaKCHMAaJbHOTO KOJIMYECTBA 0aJIIOB;

— «3auyTeHo» - oT 41% mo 100% MakcUMaJIBHOI'O KOJIHUYECTBA OaJlJIOB;

CoOTHOIIIEHNSI MAaKCUMAJILHOTO KOJINYECTBa 0AJUI0B, MOJYyUYEHHBIX CTYJIEHTOM I10 OJIOKaM MOJYJIEH,
roka3assl B Ta0nwuie

Tabnuna - Pacnpenenenue 6ainoB mo 610kaM MoAyJeil AMCHUTIIMHBL « OCHOBBI KOMIIBIOTEPHOTO aHAIN3a
BJIEKTPUYECKUX LIETICI»

Monynb Bcero 6amios Teopernueckuii 010k [IpakTrueckuii 610k (Pac-
(Makcumansnoe  |(KonTponbpHas pabota) |mpeneneHue 6amioB Mo 3a-
3HAUCHUE) HSTHSM )

Monyis 1 50 20 30=15+15

Moynp 2 50 20 30=15+15

3auer 100 100

Pe3ynbraThl TEKyIIEro KOHTPOIIS JOBOISATCS 0 CBEACHUS O0YJAIOIIMXCS Ha MTOCTICTHEM 3aHATHH
B PaMKax ayJIUTOPHOI pabOThI 10 MPOBEIECHUS IPOMEKYTOUHOM aTTECTAIUH.

Ha 3aueTte mpou3BOAMTCS OLEHKA TE€X KOMIIETCHIUH, KOTOPbIE MOJKHBI OBITH B TOW WM WHON
¢dopMe 0CBOCHHI B Tpoliecce u3yueHus. PexoMenayeTcst popMHpOBATh BOMPOCH B OMJIETaX K 3a4eTy
TaKUM 00pa3oM, YTOOBI MPEToJaBaTeNlb CMOT OLEHUTh BCE KOMIIETCHIINU JTAaHHOW AUCIMIUIAHBI.

2.2 Memoouka npogedenus 3auema 6 Zpynnax 3a04Houl popmul oOyueHus

OreHKa WTOTOB M3YyYCHUS JUCHUTUIHHBI « OCHOBBI TCOPHH AJICKTPOMATHUTHBIX ITOJICH M BOJHY» Y
CTYZICHTOB 3a0YHOW M OYHO-3a0YHOW (POpPM OOYUYCHHS CKIIAJBIBACTCS U3 TPEX COCTABISIONIMX: 3a4eT IO
1a00paTopHEIM paboTam, 3alIiuTa KOHTPOJIBEHON paboThl, HTOTOBBINA 3a4eT. 3a4eT 1o JTabopaTOpHBIM pabo-
TaM MOXET MPOBOJUTHCS KaK BO BPEMs CaMUX J1Ta0OpaTOPHBIX paboT, TaK U BO BPEMsI HTOTOBOTO 3a4eTa o
micuuruiiHe. B xoxe coOecemoBaHus IO KOHTPOJIBHOHM paboTe mpenojaBateib yOekKIaeTcst B TOM, UYTO
KOHTPOJIbHAsi pa0boTa BBIMIOJHEHA CTYJICHTOM CaMOCTOSITENILHO, CTYJICHT OTBEUAeT HA 3aMEUYaHHs, BbICKa-
3aHHBIC B PEIICH3MHU, U TIPEACTABISIET MaTepPHaJIbl, CBUACTEIBCTBYIOIINE O TOpabOTKe KOHTPOJIBHOH pado-
ThI, HCTIPABJICHUH JIOMYIIEHHBIX OMMOOK. BTOpas yacTh 3a4era MpOBOAUTCS IO TPAAUIIMOHHON METOJIHUKE.
Bompocsl crpynmupoBansl B Omierax. B kaxkaom OmiieTe comepkKHTcs 1o 3 BOMPOCa, CKOMIIOHOBAaHHBIC
TaKUM 00pa3oM, YTOOBI MPEMOAaBaTeIb CMOT OIICHUTh BCE KOMIIETCHIIMU TaHHOW JAUCHUILTUHBI. Kommue-
CTBO OWJICTOB JIOJDKHO OBITH HE MEHEE Yrcia 00ydJarmuxcs B rpymnmne. O0ydaroniiuecsi TOTOBSAT MACHMEH-
HBIC OTBETHI HA BOTIPOCHI.

3. IlpoMeskyTOUHAS aTTECTALMS

[TpomesxyTodHas aTTecTanus MPOBOAUTCS B OpME 3aUeTa.

3ayeT MPOBOAUTCS MO PACHMCAHUIO 3K3aMEHALMOHHOM cecCHM B MUCbMEHHOM Buje. KomudecTBo
BOIIPOCOB B Omiere Juig 3adera — 2. IIpoBepka OTBETOB M OOBSABICHUE PE3yIHTATOB MPOU3BOAUTCS B
JICHb 9K3aMeHa. Pe3ynbTaThl aTTecTalliy 3aHOCATCS B 3a4ETHYIO BEIOMOCTh U 3aYETHYIO KHIXKKY 00Y-
YaoILIerocs.

OOyuaromyecs, He MPOIIEAIINE TPOMEXYTOUHYIO aTTECTALUIO MO TpaUKy CECCUH, JODKHBI JIHK-
BUAUPOBATH 3aJ0JDKCHHOCTD B YCTAHOBJICHHOM ITOPAJIKE.

O0pa3ser OnJiera K 3a4ety
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MuHHCTEPCTBO TUGPOBOTO Pa3BUTHS, CBSI3U VYr1Bepxaar:

1 MaccoBbIX KOMMYHuKauuii Poccuiickoit @enepanuun W.o. 3aB. kadenpoii
Cesepo-Kaskasckuii prmman «O01mIeHayYHONW TOATOTOBKM»
opaena Tpynooro KpacHoro 3namenu E. A. lenncoB
(enepanbHOro rocyAapCTBEHHOTO OIOPKETHOTO «_ » 20

00pa30BaTENILHOIO YUPEKICHHS BBICIICTO 00pa30BaHUs
«MOCKOBCKHH TEXHUUECKUI YHUBEPCUTET
CBSI3U U MTH()OPMATHKID»

Hanpasienue noarorosxku 11.03.02

NHpOoKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBbI CBA3H

Kypc: 2 xypc (3auer)

JAuncunmimnaa: «OCHOBbI KOMIIBIOTEPHOI0 AHAJIN3A JIEKTPUUYECKHUX LeneiD)

Buiter Ne 6

1. KommnekcHoe conporuieHue. 3akoHsl Kupxroga n Oma B KOMIUIEKCHOH GopMme.
2. OmnpenenuTe MOJHOE CONPOTUBIICHHUE Z, €CIIM UHIYKTUBHOE CONPOTUBIICHUE IPUBEACHHON LIENH

XL =30 Om u yrox ciasura (a3 Mex1y TPUIOKEHHBIM HAPSHKEHUEM U TOKOM 0=37°.
Ar R
oYY [ o

Houent xkadenpsr OHIT boponun A.B. « » 20 .

Ooun  KOMnIeKm OMNeyamaHHvlX Ounemos, HNOONUCAHHBLIX Npenooagamenem Kageopvl u
VMBEPHCOCHHBIX 3A8EOVIOWUM KApeOopoll Xpanumcs y 3aeedyroujeco Kagheopou, 0py2ou KOMNIeKm —
Yy npenooasamers, 8e0yujeco OUCYUNTUHY

4. TecTtoBble 3agaHus 1JIsl IPOBedeHNUs OleHKH copmMupoBaHHOCcTH KomneTeHnuu (OITK-4)

TecToBBIC 3aaHUs TIO3BOJISIOT OILCHUTH YPOBEeHb copmupoBanHocTH kommerenuuu (OIK-4): Cnoco-
0eH caMOCTOSITEeIbHO NMPOBOAUTH JKCIEPHMEHTAJIbHbIC HCCJIEJ0BAHNS W MCIOJIb30BaTh OCHOBHBIEC
npueMbl 00padOTKHU U NPeACTABJICHHSA MOJYYeHHbIX JAHHBIX.

3amaHus pacmpeesieHbl Mo 0JIoKaM B COOTBETCTBHM C YPOBHEM cIIOXHOCTH. Kaxxapiit 6110k coxep-
JKUT HOMED 3aJlaHus, U TEKCT 3aJaHusl.

ba3oBblil ypoBeHb conepxkUT npumepHo 50 % 3agaHuil.

On ¢opmupyercs U3 3aaHuil ¢ BBIOOPOM OJHOIO MJIM HECKOJIBKMX BEPHBIX OTBETOB M3 IPEAJIO-
KEHHBIX WJIM BOCHPOM3BEACHUS (DAaKTUUECKOro MaTepuana (TepMHHOJIOTHUS, (aKThl, Kiaccudukanus, na-
paMeTpslI | JIp.);

IToBBIIIEHHBIN YPOBEHB B CpEeAHEM cOCTaBIIAET 35 % 3anaHuil.

B Hem ucnonb3yroTcs 3aJaHusl Ha COIOCTABIIEHUE, CPaBHEHHE, YCTAHOBIIEHUE IOCIIEI0BATENIbHO-
CTH;

Bricokuil ypoBeHb B cpeiHEM COCTaBIAIOT — 15 % 3ananuii.

B 3amaHuyM MCNIONB3YIOTCS: PEIICHUS HETHUIIOBBIX 3alad, aJlfOPUTMBI, JOKA3aTeNbCTBA, 3aJaHUs C
pa3BEpHYTHIM OTBETOM — OIIPEAEIEHUS, IEPEUHCICHUE, N300paKEHUE CXEMBI, CTPYKTYPbI U Jp.

KonuuecTBo 3ananuii pasuo 20.

OaMH KOMILJIEKT TECTOBBIX BOIPOCOB C YKa3aHUEM IPABWIBHBIX OTBETOB XPAaHUTCS y 3aBEAYIO-
niero kaeapoii, Apyroi KOMIJIEKT — y IpenojaBaTeisi, BEAyIero JMCUUILINHY.
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BJIOK A (6a30Bblii ypoBeHB) — 3a1aHe KOMOMHUPOBAHHOTO THTIA C BEIODOPOM OJTHOTO MJTH HECKOJIb-
KHX BCPHBIX OTBETOB U3 NPCIIIOKCHHBIX

Hucmpykyus no mecmam broxa A: Ipouumaiime mexcm u gvioepume 0OUH UIU HECKOIbKO NPAGUILb-
HbIX OMBEemos

Ne 3aganus TexcThbl 3a7aHUH
T e Iy
D+—|
Ul
-
1 C yMeHbIlIeHHEM 9acTOThl f MpH HEM3MEHHOM JICHCTBYIOINM 3HAYCHUH TTPH-

JoxeHHoro HanpsbkeHuu U peiicTByroniee 3HaueHue Toka | ...
1.  ymeHnbmIaercs
2. ocCTaércsi HeM3MEHHBIM
3. JOCTUraeT MUHUMYyMa, a 3aT€M YBEIMUUBACTCS
4.  yBenmuumBaeTcs

At K
e Y Y [ 1 o

[Tonnoe conporusnenue Z npu X =120 Om u R = 160 Om cocTasiser...
2 1. 40

2. 106
3. 200
4. 280

20 OM

E 20 OM|: 20 OM

20 Om

L T

DKBHUBAJIEHTHOE CONPOTHUBJIEHUE LIENM OTHOcUTEIbHO McTouHuka JJIC cocra-
BUT

5 Om

10 Om

80 Om

50 Om

Awnh e

o e

Ecmn R1=50M,R;=100M, R3=100Mm, I,=5 A, To Tox |; paBeHn
1. 5A
2. 15A
3. 20A
4. 10 A

Ra




Jliia koHTypa, copepxaiuero BeTBU R1, R3, R4, ypaBHeHne no BTopoMy 3aKoHY
Kupxroda nmeer Bun:
1. hRi-15R3+1I4,Rs=E;1—-E3+E4
2. hRi+1Rs+14,R4s=E1 +E3z+E4
3. h1Ri-13R3+14Rs=E; +E3z+E4
4, 1R+ 13R3+14,R4=E1—E3 +E4

JInst KOHTypa ¢ TOKOM |l ypaBHeHHe MO METOAy KOHTYPHBIX TOKOB HMEET
BHI[EI-.). 111R4 + 122 (R3+ R4+ Rg) + 133Rg = E3 + E4
2) -1uR4+ 122 (R3+Rs+Re) - 133Re =E3-Ey4
3) 1uR4-122 (R3+ R4+ Re) +133Re =E3-E4

4) -111R4 + 122 (R3+ R4+ Rg) - 133Rg = E3 + E4

L=05Fu

&
—%_.ﬂ’_‘(—\—

D.E:IOB [:| R=2 Owm

[N

VcraHoBHBIIIEECS 3HAUEHHE TOKA ITOCJIE 3aMBIKaHMS BBIKIIOUATEIII COCTABUT ...

1) 20A
2) 5A
3) 4A
4) 02A

ONEeKTpOABMIKYILAsA CUIA paBHA
1) nuHEWHOMY HMHTErpajay HalpsHKCHHOCTH MAarHUTHOTO TIOJIS BJIOJb pac-

CMaTpHBaEMOT0 KOHTYpa
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2) paborte, 3aTpaunBaeMOil Ha IepeMeNIeHNe eIMHMIBI 3apsiia M3 OIHOI
TOYKH IOJIS B IPYTYIO

3) OTHOILICHHIO CHIIBI, ICHCTBYIOIICH Ha 3apsSDKCHHYO YaCTHILY, K €€ 3apsay

4) OTHOLICHHWIO CHWIIBI, JCHCTBYIOLICH HA JIIEKTPUYCCKU 3apsHKCHHYIO dYa-
CTUIY, K MPOMU3BCACHUIO 3apsaa U CKOPOCTH YaCTUIIbL

NneanbHblil HCTOUHHUK HAMPSKEHUS! — 3TO UCTOYHUK JIEKTPUYECKON SHEPIUM. . ..
1) CHJIa TOK4, B KOTOPOM 3aBUCHUT OT BCIIMYUHLI HAIIPAKCHUS HA HCM
2) HampsHKEHHE Ha BBIBOJAX KOTOPOTO 3aBHCHUT OT JIEKTPUUECKOrO TOKA

B HEM
9
3) HampspKeHHE Ha BBIBOJAX KOTOPOTO HE 3aBHCHUT OT JJIEKTPHUECKOTO
TOKa B HEM
4) CHJia TOKQ4, B KOTOPOM HC 3aBUCUT OT BCJIMYHHBI HAIIPSXKCHUA HA HCM
Cuiia ToKa B 3JIEKTPUUYECKOH T1enu mpsiMo npornopuuoHanbHa JJC u 06paTHO Tpo-
nopuuvoHajibHa IMMOJIHOMY 3JICKTPUYCCKOMY COIIPOTUBJIICHUIO LICIIA — 3TO...
1) 3akon Oma
10 2) 1-ii 3akon Kupxroda

3) 2-ii 3akon Kupxroda

4) 3axon Jxoyms-Jlenna

BJIOK b (moBbIIIEHHBIN YPOBEHB) — 3a/IlaHNE 3aKPBHITOTO TUIIA HA YCTAHOBIIEHUE COOTBETCTBUSA
Hnempyryus: Hpouumatime mexcm u ycmanosume coomeemcmeaue

Ne 3aganusa

TexcThbl 3a7aHUl

11

Ecnu Ha BXxoJie MacCUBHOTO JIBYXIOIIOCHUKA
1. u(t) = 40 sin(wt + 105°) B, i(t) = 0,1 sin(ot + 15°) A
2. u(t) =40sin(ot + 15°) B, i(t) = 0,1 sin(wt + 105°) A
3. u(t) =40 sin(ot + 45°) B, i(t) = 0,1 sin(ot + 45°) A,
TO BXOJJHOE CONPOTUBIICHUE JABYXIIOJIIOCHUKA UMEET
A. aKTUBHBIN XapakTep
B. uHIyKTHBHBIN XapakTep
C. eMKOCTHBIH Xapakrep

12

1. mpoBomUMOCTH

2. CONPOTHUBIICHUE

3. MOIIHOCTH
orpenensoTcs popmMyaaMu

A. p=ui

B. G=ilu

C. R=uli
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VYpaBHEHHE PE3UCTUBHOTO DJICMEHTA
VYpaBHEHUE UHAYKTUBHOTO JIEMEHTA
VYpaBHEHHE EMKOCTHOTO 3JIEMEHTA

13 i = Cdu/dt
u =Ldi/dt
I =u/R
1. VneanbHbli HCTOYHUK HAMIPSKEHUS
2. PeanbHbIN UICTOYHUK HAIIPSKCHUS
3. HneanbHBIM HCTOYHUK TOKA
- 9TO UCTOYHHK AICKTPOMArHUTHON SHEPTHH,
A. HampshbKeHHE Ha BBIBOJAX KOTOPOTO 3aBUCHUT OT JJIEKTPUUYECKOTO TO-
14 Ka B HEM
B. cwuima TokKa, B KOTOPOM HE 3aBHUCHUT OT BEJIMYMHBLI HANPSOKEHUS Ha
o
HEM
C. HampspkeHHE Ha BBIBOJAaX KOTOPOTO HE 3aBUCHUT OT AJIEKTPUUYECKOTO
TOKAa B HEM
[Ipu yBennMueHUH 4aCTOThI TAPMOHUYECKOTO TOKA
1. WHOYKTUBHOE CONPOTHBIICHHUE
2. aKTHBHOE CONPOTHBIICHHE
15 3. e€MKOCTHOE€ COTIPOTHBIICHHUE
A. He u3MeHsercs
B. yBenuuuBaercs
C. ymeHbInaercs
Ecnu HanpsbkeHre W MOJIHOE COMPOTUBIICHUE PAaBHBI
_iE10
1. U=100B, Z = 100e ¥ Om
_jR70
2. U=100B, Z =100e " Om
i 0
3. U=100B, Z=100e *"” Om
16
TO KOMIUIEKCHOE JICCTBYIOIIEE 3HAUEHUE TOKA
A. 0,6+j0,8 A
B. 0,8+j0,6 A
C. 08-j0,6 A
1. EnuHuna uzmepeHus mojJHOM MOIIHOCTH
2. Enunuma u3mMepeHus akTHBHOW MOIITHOCTH
17 3. Eaununa usmepeHus peakTMBHONW MOILTHOCTH
A. Bt
B. Bap
C. BA

BJIOK B (BbIcOKMI ypOBEHB) — 3a1aHHE OTKPHITOIO THUIIA C Pa3BEPHYTHIM OTBETOM

Hncmpyxkyus: Ipouumatime mexcm u 3anuwiume 0O0CHOBAHHbIL OMEem
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Ne 3amanus

TexcThbl 3a7aHUl

Kak cBsizanbl Mexay co0oii ¢a3bl TOKa U HANPSDKEHUS] HA WHAYKTUBHOM 3JIEMEHTE B

18 YCTaHOBUBIIEMCS] CHHYCOMJIAJIbHOM peKkuMe?
19 Kak cBsi3anbr Mexay coOoit (a3pl TOKa W HAMPSHKEHUS Ha €MKOCTHOM DJIEMEHTE B
YCTaHOBUBIIEMCS] CHHYCOMJIAJIbHOM peKkuMe?
Kak Ha3bpIBarOTCS ¥ KAKUMU CBOMCTBAMHU O0JIAIAf0T IIEKTPUUYECKUE TIETIH, COJIepKa-
20 1IMe Kak pe3suCTUBHbBIC, TAK U UHIYKTHUBHBIE U €MKOCTHBIE 3JIEMEHTHI?

CucreMa OLICHUBAHUA BBLINOJHEHUA TeCTOBBIX 3aganuii mo komnerenuuu OIIK-4

Howmep
3a/1aHUs

VYka3aHus 1o OlleHUBAaHUIO

PesynbpTar oueHnBaHus

(6ambl, MONyYEHHBIE 32 BBHITOJIHEHUE
3aJIaHus/XapaKTePUCTHKA  MTPABUIIb-
HOCTH OTBETA)

3aganus 1-10

3agaHus ¢ BEIOOPOM OJIHOTO MJIM HECKOJIb-
KMX BEpPHBIX OTBETOB U3 INPEIOKEHHBIX
CUMTAETCsl BEPHBIM, €CJIM MPaBUIbHO YyKa-
3aHa nudpa uiaM 1UQpHL, O3HAUYAIOIINE
BEpHBIE OTBETHI.

CoBmajzicHHe ¢ BEPHBIM OTBETOM Olle-
HHBaeTcs 1 Oamnom;

HEBEPHBI OTBET WJIM €T0 OTCYTCTBHE
- 0 6amoB.

3amauus

11-17

3aI[aHI/I$I 3aKpBITOI‘O THUIIA HA YCTaHOBHeHI/Ie
COOTBETCTBHUSl CUMTACTCS BEPHBIM, ECIIH
HpaBI/IHBHO YCTaHOBHeHBI BCE€ COOTBCT-
cTBUA (TIO3UIMK U3 OJTHOTO CTOJOIAa BEPHO
COIIOCTABJIEHBI C NMO3ULIUSIMU APYTOro)

HOHHOG COBIIAZACHUC C BepHBIM OTBC-
TOM OlleHMBaeTcs 1 Oanmom; HeBep-
HBI OTBET WM ero orcyrcrBue - 0
0aJIIoB.

3amanus
18-20

3aaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM
OTBETOM CYHMTAETCSI BEPHBIM, €CIU OTBET
COBIMAJIa€T C 3TAJOHHBIM IO COJIEPKAHUIO
Y TIOJIHOTE.

[TonHbIi TpaBWIBHBINA OTBET HA 3aja-
HHE OLICHUBaeTcs 3 OalllaMH; €CIIH
JIOTTyIIIeHA OJllHa ommo-
Ka/HETOYHOCTH/OTBET  IPABUJIBbHBIM,
HO HE TOJIHBIN - 1 Oay, ecnu momy-
IIEHO OoJjiee OAHOH OIIMOKH/OTBET
HEeTIPaBUJIbHBIN/ OTBET OTCYTCTBYET- O
0aJIoB.
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IIpuioxenne 2
MeTtoauyeckue peKOMEeHAALNHU 110 OCBOCHHIO U CHMIIIMHBI

1. MeToagnueckue PC€KOMEHIANMH NIPpEnnoaaBaTe/ 10

JucrumimHa « OCHOBBI KOMITBIOTEPHOTO aHAIM3a JICKTPHUYSCKUX Ienei» (ouHas Gopma) BKITIOYa-
€T B ceOs:

- JIEKI[MOHHBIE 3aHATUSA — 16 YacoB;

- MPaKTHYECKHE 3aHATUS — 18 uacoB;

- maboparopHbie padoThl — 18 Jacos;

- IPOMEKYTOUYHYIO aTTECTALUIO — 3a4eT.

JucuunnuHa «OCHOBBI KOMIIBIOTEPHOTO aHANM3a AJIEKTPUUECKUX Ieneil» (3aouHasi ¢popma) BKIIIO-
4aeT B ceOs:

- IEKIMOHHBIE 3aHATHUS — 4 yaca,

- MPAaKTUYECKUE 3aHIATHS — 4 Jaca;

- mabopatopHble paboThl — 4 yaca;

- KOHTPOJIbHYIO paloTy;

- IPOMEXKYTOYHYIO aTTECTAINIO — 3a4eT.

JuciumiHa «OCHOBBI KOMITBIOTEPHOTO aHaM3a JEKTPHUYECKHX Iiernei» (04HO-3a0uHast popma)
BKJIFOUAeT B ceOst:

- JIGKIIMOHHBIE 3aHATHS — 6 4acoB;

- IPAKTUYECKHUE 3aHATHS — 8 4acoB;

- nabopatopHbie paboThI — 8 4acoB;

- KOHTPOJIbHYIO paloTy;

- IPOMEXYTOYHYIO aTTECTAIHIO — 3a4ET.

Ilepen HavanoM M3ydeHUs TUCLMIUIMHBI IpenogaBaTesb JOKEH 03HAKOMUTh 00ydJaroUIuXcs ¢ pa-
004eil mporpaMMoi U OLICHOYHBIMU MaTepuajaMy M0 AUCLUILUIMHE, C BUJAMU yueOHON M CaMOCTOSITEINb-
HOM paOoThI, MEpeyHEeM JIUTEPaTypbl 1 MHTEPHET-PECYPCOB, ¢ (popMaMu TeKyLIeH U MPOMEXYTOUHOM aTTe-
CTallMM, C KPUTEPUSAMU OLIEHKH KauecTBa 3HaHUH /JI1 UTOTOBOM OLIEHKH I10 TUCLHUIUIMHE.

[Tpu npoBeeHUM JEKIH, IpenoaBaTeb:

1) bopmynmpyeT TeMy U 1elb 3aHATHS, OOBSIBIISICT Y4€OHBIE BOIIPOCHI;

2) u3naraeT OCHOBHbIE TEOPETUUYECKHE MOJIOKEHHUS;

3) ¢ TIOMOIIBIO TEXHUYECKUX CPENICTB OOYUCHHS W/WIIM IO 3aIUCh JAeT ONpPEISIICHUS] OCHOBHBIX
MOHATHUH, pacyeTHBIX HOPMYT;

4) NpoBOAUT MPUMEPBI U3 OTEYECTBEHHOT'O U 3apyOekHOI0 OIbITA, AAET TEKYIUE CTATUCTHUYECKHE
JIAHHBIE 11 HAIJISTHOTO M 00pa3HOTro MPECTAaBICHNS H3y4aeMoro MaTepHaa,

5) B KOHIIE 3aHATHS BBIJAET BOIIPOCHI JIJIS1 CAMOCTOSITEILHOTO U3YUYEHHUS.

Ha 3ansaTHaX 1abopaTopHOro LUKJA cleayeT oOpaTUTh BHUMAaHHWE Ha COOTBETCTBHE BBHIOMPAEMBbIX
00y4aromuMcs CpeJICTB BBIIMOIHEHUS PEIIaeMbIX B padoTe 3a1a4.

Kaxnas nabopatopHas paboTa gokHa ObITh 0(hOpMIIEHA U 3alllUIlEHa B COOTBETCTBUHU ¢ TpeOOBa-
HUSIMU. 3aluTa MPOU3BOIUTCS TTOcIe OOPMIIEHHUS OT4YeTa 10 padoTe.

Bo BpeMms BBINOIHEHUS 3alaHUM B yueOHOM ayAUTOpUN 00yUaroIUNACs MOXKET KOHCYJIbTUPOBATHCS
C TperoiaBaTesieM, ONpenesaTh Hanoonee 3(h(HeKTUBHBIE METOJBI PEIICHUS MMOCTABICHHBIX 3a1ad. Ecim
KaKas-TO 4acTh 3a/1aHUSI OCTAE€TCs HE BBINOJIHEHHOW, 00YyYarouiicss MOXKET MPOJODKUTh €€ BBIMOJIHEHHUE
BO BpPEMsI BHEAYUTOPHON CaMOCTOSITEIbHON pabOTHI.

JUisi OLIeHKH MOJyYeHHBIX 3HAaHUH M OCBOCHMs Y4eOHOro MaTepHala Mo KaxaoMy pasfeny U B Iie-
JIOM IO JAUCIUIUTAHE TPENoIaBaTelb UCIOIb3YyeT (POPMBI TEKYIIEro KOHTPOJIS U KOHTPOJIS 3HaHUH 00yuya-
IOLIUXCS TIPH NTPOBEJICHUN IPOMEXKYTOUHON aTTeCTallUU.
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2. MeToauveckne peKOMEHIANNH 00y4al0IIUMCS

[Tpuctynas K M3y4EHUIO HOBOW y4eOHOW AMCUUIUIMHBI, 0OyYaOUIHecs JOJDKHBI O3HAKOMHTBHCS C
pabodyeil mporpamMmoii, OICHOYHBIMU MaTepHuajamMH, Y4eOHOH, HaydYHOH M METOIUYECKOW JUTEepaTypoil,
nmeronieiicsa B OMMOC CK® MTYCH,

I'myOuHa ycBOEGHUS JUCLUIUIMHBI 3aBUCUT OT aKTUBHOW U CHCTEMATHYECKOI paboThl 00ydaromero-
Csl Ha JIEKIUSAX U MPAKTUYECKUX 3aHATHUAX, a TAK)KE B XOJE CAMOCTOSITEIbHOU pabOThI, 10 U3YYEHUIO PEKO-
MEH/JOBAaHHOH JINTEPATYPHI.

2.1 Memoouueckue yKkazanus 0nsa 00y4arouuxca no n0020moeKe K J1eKUUOHHLIM 3AHAMUAM

BayxHO cocpenoTounTh BHUMAHHUE HA COJAEP)KAHUU JIEKIUHU. DTO MOMOXKET JIy4llle BOCIPUHUMATD
y4eOHBII MaTeprai U ySICHUTh B3aUMOCBSI3b ITPOOJIEM 10 BCEH JUCIUIINHE.

OcHOBHOE coJiepKaHMe JIEKIMH LieJecoo0pa3Hee 3amichiBaTh B TETPAIu B BUJAE KIIIOUYEBBIX (pa3,
MOHATHUH, TE€3UCOB, 00OOIIEHNH, CXeM, OMOPHBIX BBHIBOOB. HeoOxoanMo oOpamaTh BHUMaHUE HA TEPMU-
HBI, POPMYIMPOBKH, PACKPBIBAIOLIUE COAEPIKAHUE TE€X WIHM UHBIX SBJICHUH U MPOLIECCOB, HAYYHBIC BHIBOJIBI
U MpaKkTUYeCKue peKoMeHaauuu. JKeaaTeapHO OCTaBIATh B KOHCIEKTAX MOJIs, HA KOTOPBIX JENaTh IOMET-
KM M3 PEKOMEH/I0BaHHOH JMTEpaTyphl, JOMOJHSIONIEH MaTepuan MpOCIylIaHHOM JIEKLUHU, a TaKkkKe MO-
YEepKUBAIONIHE 0COOYIO BAXKHOCTh T€X MJIM MHBIX TEOPETHUECKUX TOJIOKCHUH.

C nenbio ySACHEHHs TEOPETUUECKUX MOJI0KEHUH, pa3pellieH s CIIOPHBIX CUTYyalil HE0OX0UMO 3a-
JaBaTh MPEMOJABATEII0 YTOUHSIOMINE BOMPOCHL. J{JIs 3aKperuieHus: CoAep KaHusl JIEKIUU B MaMSITH, HEOO-
XOZMMO BO BpEMs CaMOCTOSATEIIbHOW pabOoThl BHUMATEIBHO MPOYECTh CBOM KOHCIIEKT U JJOMIOJHUThH €T0 3a-
MUCSAMU U3 YUeOHUKOB U PEKOMEHI0BAaHHOW JIUTEPATYPHI.

KoHcnekTupoBaHue YnTaeMbIX JEKIHMH U UX MOcieayomas 10padoTka cnocoOCTByeT bonee Iiry-
OOKOMY YCBOEHHIO 3HAHUI, U TO3TOMY SIBJISIFOTCS BaXXHOU (hOpMOM yUeOHOH eATeIbHOCTH 00yUarouXCs.

2.2 Memoouueckue yKkazanus 01 00y4anouuxcsa no no020maoeKe K 1adopamopuvim paoomam

JlaGopaTopHble 3aHATHUS 1O JIF0OOOH y4eOHOM MUCHUIUIMHE MPOBOASTCS B COOTBETCTBUH C paboyeit
MpOrpaMMO¥ 3TOW y4eOHOHN AUCITUIUIMHBI B YCTAaHOBJICHHBIC PACITUCAHUEM YaChl.

WHCTpYKTaX MO TEXHUKE O€30MaCHOCTH, MpaBUIaM MOXapHOW O€30MacHOCTH U MpaBWIIaM BHYT-
peHHero pacmnopsika B JabopaTopuu MPOBOJUTCS MpENojaBaTeieM Ha IEepBOM JaOOPATOPHOM 3aHSATHH.
Ha sToMm e 3aHATUN 00y4YaronMcs COOOIar0TCs:

- IporpaMma BCETO MPEACTOSIIEro Jab0paTOpHOTO UKIIA;

- YCIIOBHSI B3aUMOJICHCTBUSI OOY4YaIOLIMXCSl C MpEnojaBaTeieM B MPOLECCe BBIMOTHEHUS JIabopa-
TOPHBIX padoT;

- YCJIOBUSI KOHTPOJISL CAMOCTOSITEIbHOM paboThl 00yUaromuxcs, BKII0Yast npaBuia opopMiIeHus oT-
YETOB 10 JaOOPATOPHBIM paboTaM M UX MOCIEAYIOIICH 3aIUThHI;

- qpyras Heooxoaumast uHpopMaIus.

Opranmzanys 1a00paTOPHBIX padOT BKIIOYAET:

- CAMOCTOSITENIbHYIO BHEAYIUTOPHYIO MOJTOTOBKY 00YYaIOMIET0Cs K BBIITOJHEHUIO KAXKI0U OT/IENb-
HOI1 TabopaTopHOi pabOTHI B COOTBETCTBUU C €€ MPOrpaMMOM B paMKaX 4acoB, BBIJEJIEHHBIX HA CAMOCTOSI-
TEJIbHYIO MPOPabOTKy MaTepuasa B MporpaMme JUCHUTUINHBL

- BXOJHOU KOHTPOJIb MPernoaBaTesieM CTEIEHU MOATOTOBICHHOCTH Ka)XXI0ro 00y4aronierocst K Bbl-
MIOJTHEHUIO J1a00paTOPHBIX padoT;

- BBITOJTHEHUE TTPOTPAMMBI JTAOOPATOPHBIX pabOT B MOJTHOM 00BEME;

- oOpMIICHHE OTYETA U €T0 3aLIUTY KaKIBIM 00YYaIOIUMCS B yCTaHOBIICHHbBIE CPOKH;

- (hopMUpOBaHME TPEIIOIaBATEIEM PEUTUHIOB KaXKIOT0 M3 00YYaIOUINXCs M0 pe3yibTaTaM BBIIOJI-
HEHHMsI M 3allUThl MM OTACIBHBIX JIAOOPAaTOPHBIX pPabdOT W HX IMKIOB (UCHoyb3yeTcss MoayibHO-
pEUTHHTOBAsI CUCTEMA).

OreHka KayecTBa BBHIOJIHEHHUS JIAOOPATOPHBIX PabOT KaXKIbIM O0YYArOIIUMCS ITPOU3BOIUTCS IIpe-
Mo/1aBaTesieM OTAENBHO 3a MOATOTOBKY K paboTe, €€ BHIMOJIHEHHUE U 3alIUTY.
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2.3 Memoouueckue yKkazanus 0nsa 00y4aruuxca no H0020moeKe K nPAKmMu4ecKum 3aHamuim

[enpro MPaKTUUECKHUX 3aHATUN SBIAETCS 3aKpEIUICHUE TEOPETHUECKUX 3HAHUHM, TOMYyUYEHHBIX MPH
HU3YYCHUU JUCHUIIINHBIL.

[Tpu MOArOTOBKE K MPAKTHUYECKOMY 3aHATHUIO 11€JIeCO00PAa3HO BBIMOIHUTH CIEAYIOMINE PeKOMEHIa-
nun:

- U3YYUTHh OCHOBHYIO JTUTEPATypy; O3HAKOMUTHCS C JTOMOTHUTEIBbHON TUTEPaTypOil, HOBBIMU ITy0-
JIMKalUAMHA B ICPUOJUICCKUX U3AAHUAX! )KypHaIax, ra3ertax u T..1.,

- MIPU HEOOXOAUMOCTH J0pabOoTaTh KOHCIEKT JeKiui. [Ipu 3ToM ydecTh peKOMeHIaluu Mpernoaa-
BaTelsl U TpeOOBaHMS yueOHOI MPOrpaMMBbl.

[Ipu BBHIMOTHEHUH MPAKTUYECKUX 3aHATUH OCHOBHBIM METOJIOM OOYUYEHUS SBISETCS CAMOCTOSATENb-
Has paboTa o0ydJaromerocs o] yrpaBJleHHEM IpernogaBateliss. Ha HUX NMOMOTHSIOTCS TeOpEeTHUECKUE 3Ha-
HUS 00yYarouIuxcs, UX YMEHHE TBOPUECKH MBICIUTh, aHAIU3UPOBATh, 0000IIATh U3YUEHHBIH MaTepua,
MIPOBEPSIETCS OTHOIICHUE 00yJarONMXCs K Oy mymei mpodeCCUOHATBHON AeSTSIbHOCTH.

OreHKa BBIMOTHEHHON pabOThI OCYIIECTBISIETCS MPErNoaBaTesieM KOMIUIEKCHO: MO pe3ysibTaTtaM
BBITIOJIHEHUS 33JJaHNN, YCTHOMY COOOIICHUIO U 0(OPMIICHUIO pabOTHI.

[Tocne moaBeAeHUsT UTOTOB 3aHATHS OOyYAIOIIUKCA O0S3aH YCTPaHUTh HEAOCTAaTKH, OTMEUCHHBIE
MPEeTo1aBaTeIeM MPH OIICHKE €ro paboTHI.

3. MeToauveckne yKa3aHus A 00y4YAKIIMXCH 10 NOATOTOBKE KOHTPOJILHOI PadoThI

B xoze BBIOTHEHUS! KOHTPOJIBHOM PabOThl 00yUYaIOIIHIACS pElIaeT CIeAYIONHe 3a1auu:

1. mo 3agaHHON BeNMUYMHE HANPSHKEHHUS WIM TOKa HAXOAWT BCE OCTajbHbIE TOKH B BETBAX U
HaINpsOKEHUS IS TaHHOW CXEeMBbl, Ha KOMIUIEKCHON IUIOCKOCTH CTPOUT TPH BEKTOpPa TOKOB U
TPH BEKTOpa HAINPSHKEHUN U TpaduyecKd MPOBEPSET MPAaBUIBLHOCTh PEIICHUS 3a/1a4ud C HUC-
MOJIb30BaHUEM TIEPBOTO U BTOPOTO 3aKk0HOB Kupxroda;

2. TO 3aJaHHON cxeMme OOYyYaroIUCs HAXOIUT KOMIUICKCHYIO TepeAaTouHyro (YHKIUIO IO
HanpspkeHuto H(jo) , AUX n ®UX, onepatopHyro nepeaaTouHyo QYHKIHIO 110 HAPSKEHUEO
H(p), mepexomuyro xapakrepuctuky h(t), crpout rpadukw.

[Topsimok BHIMOTHEHHS] KOHTPOJIbHOM pPaOOThl MPHUBEAECH B METOAMYECKUX MaTepuajax 1o €€ Bbl-
noyiHeHu 0. Kpurepuu onieHKr KOHTPOIBHOU PabOTHI MPUBEICHBI B OIICHOYHBIX MaTepHaliaX TUCIUTUIUHEI.

4. MeTtoanveckue peKOMeHAAINH 1JIs1 00y4arouXxcsi 0 CaMOCTOSITeIbHOM padoTe

CamocrosiTenpHas paboTa 00yJaronIuXcs SBISIETCS COCTABHOM YacThIO YU4eOHOW pabOThI M MMEET
LEIbI0 3aKPETUICHNE W yTiayOlIeHne TOMyUYeHHBIX 3HAHUM U HaBBIKOB, TIOUCK U MPUOOPETEHHE HOBBIX 3HA-
HUH, B TOM YHUCJI€ C UCIOJB30BAaHUEM aBTOMATU3MPOBAHHBIX O0yUYalOIIUX KYpPCOB (CHCTEM), a TaKXKe BbI-
MOJIHEHUE YUEOHBIX 3a/IaHUH, MOATOTOBKY K MPEACTOSIINM 3aHITHUSAM, 3a4€TaM U SK3aMCHAM.

CamocTosTenbHast paboTa BO BHEAYAUTOPHOE BPEMsI BKIIIOYAET B ceOsl:

- MIOBTOPEHUE JICKIIMOHHOTO MaTepHana;

- MIOJITOTOBKH K JTA0OPATOPHBIM paboTaM (MPaKTHUYECKUM 3aHSITHSIM);

- U3y4eHUs ydeOHOU M HayYHOU JIUTEPATYPHI;

- pelIeHus 3a/1a4, BbIIAHHBIX HA TPAKTUYECKUX 3aHATHIX;

- IOATOTOBKH K TECTUPOBAHUIO;

- BblJIeJIeHHe Haubosee CII0KHBIX M MPOOJIEMHBIX BOIIPOCOB M0 U3y4aeMoOW TeMe, MOIyYeHHE pa3b-
SICHCHUW W PEKOMEHJAIMI 10 JaHHBIM BOMPOCAM C TMpenojaBaTesiMU Kadeapbl Ha UX €KECHEICIbHBIX
KOHCYJIbTaIUIX;
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- TIPOBEJICHUE CAMOKOHTPOJISI IIyTEM OTBETOB HA BOIPOCHI TEKYIIErO KOHTPOJS 3HAHUMU, pPEIleHUs
MIPEJCTABICHHBIX B yUeOHO-METOUUECKUX MaTepuaiax kadeapsl 3a1a4, TECTOB, HAMCaHUs pedepaToB MO
OTJIEJIbHBIM BOIPOCAM U3Y4YaeMOW JUCLUILIUHBL.

Ilepen BbIMONHEHHEM BHEAYIUTOPHON CaMOCTOSATENIbHOW pabOTHI MpernojaBaTeslb MPOBOAUT HH-
CTPYKTaX (KOHCYJIbTAIMIO) C ONpENEICHUEM LENU 3aJaHusl, €ro COAEp’KaHUs, CPOKOB BBIMOIHEHMS, OC-
HOBHBIX TpeOOBaHUH K pe3ysbTaTaM paboThl, KpUTEPUEB OLEHKHU, (OPM KOHTPOJIS M MIEPEUHsI HCTOYHUKOB
U JIUTEPaTyPBHl.

OOBIUHO NOCTAaHOBKY 3aJaud 00y4aeMbIM Ha MPOBEIEHHE CaMOCTOSATENILHOW pabOThl MpernoaaBa-
TEJb OCYILLECTBIISIET HA OJJHOM U3 3aHITHH, IPEIIIECTBYIOLIEMY JaHHOMY.

Metoauky caMoCTOSTeNTbHON paboThl BCe 00ydaeMble BBIOMPAIOT MHIUBHU Y aJIbHO.
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