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Kanuduxanms HH/KEeHeP-3JIeKTPOMEXaHUK

dopma o0yueHHs ouyHas

OOmas TpyZoeMKOCTh 12 3ET

YacoB 1o yaeOHOMY ITaHy 432 Bupgs! KOHTpOIIL B ceMeCTpax:
B TOM UHCJIE! KypcoBas pabora 4
AyANTOPHBIC 3aHITHS 154 dK3aMeH 4 .

3a4eT C OLEHKOIT 3

camocTosTeNbHast pabora 243

KOHTaKTHas paboTa BO BpeMs
npomesxyTouHoii arrectanuu (UKP)

Pacnpenenenne YacoB THCHHUIIMHBI I10 CeMeCTpam

Cemectp
(<Kypc>.<Cemectp 320 4(2.2)
Ha Kypee>) Uroro
Henens 14 3/6 17 2/6
Bun 3ansTuit vii | pn | von | PO | vO | PO
Jlexnmu 28 |28 |28 |28 |56 |56
JlabopaTopHsbie 28 (28 |14 (14 |42 |42
IIpakTuueckue 28 |28 |28 |28 |56 |56
Wnas koHTaKTHAs 2 2 6 6 8 8
pabora
Uroro aygn. 84 |84 [70 |70 |154 |154
KonraxtHas pabora |86 [86 |76 |76 |162 |162
Cawm. pabota 130 | 130 | 113 | 113 | 243 | 243
Yacsl Ha KOHTPOJIb 27 (27 |27 |27
HUrtoro 216 (216 | 216 [ 216 | 432 | 432




Pabouast mporpamMmMa JUCIUIIIMHBI

TeopeaneCKne OCHOBBI JJIEKTPOTCXHUKH

pa3padoraHa B coorBeTcTBUM ¢ PI'OC:

®denepanbHBI TOCYJapCTBEHHBIH 00pa30BaTeIbHBIN CTAaHAAPT BBICIIETO 00Pa30BAHMUS - CHICIIHAIUTET 10 CIIEIHATBHOCTH
26.05.07 OkcrutyaTanus CyIOBOTO AIEKTPOOOOPYIOBaHUS U CPEICTB aBTOMATHKH (Tipuka3 MunoOpHaykn Poccun ot 15.03.2018
r. Ne 193)

CoCcTaB/icHA HA OCHOBAHUHU yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lBHOﬁ nporpaMmmabi:

26.05.07 SKCIUIYATAIIVA CYAOBOI'O 9JIEKTPOOBOPY IOBAHU A 1 CPEACTB ABTOMATUKN

roj Hayvania moarotosku 2026

Pabouyro nporpamMmmy coctaBuiI(u):

Kanouoam mexnuyeckux nayx, loyenm, HAcviposa Onvea Anexcanoposha

Pabouast nporpammMa onoOpeHa Ha 3acelaHnH Kadenapbl

3aBenyromuii kadeapoit Pynmens Anekcanap AleKCaHIPOBHY



1. IEJIX OCBOEHU A JTUCHUIIJIMHBI (MOAYJIST)

[enbio QUCHUILIMHBI SIBIISIETCS] OOecedeHrne 0a30BOro ypOBHS TEOPETHUECKUX 3HAHUHN U MPAKTUYECKUX YMEHHI U HABBIKOB,
HEOO0XOAUMBIX [T (HOPMHUPOBAHHUS CIIOCOOHOCTH PO ECCHOHATBHOM SKCIUTyaTallill COBPEMEHHOTO 000pYIOBaHUS U TPHOOPOB,
a TaAK)KE N3YUCHUC NUCHUIIINHBI 3aKPEIUIACT TCOPETUYCCKYIO U MPAKTHYCCKYIO IMTOATOTOBKY CIICIIUATIMCTOB 11O TPAMOTHOMY
HCIOJB30BaHUIO DJICKTPOTEXHUYCCKUX yCTpOfICTB IIpyu pCUICHUH 3a4a4 IPOCKTUPOBAHUA, MOHTAXa U SKCILTyaTallun
MIPOMBILIICHHOTO U CYZI0BOTO AJIEKTPOOOOPYAOBaHUSI.

2. MECTO JUCHHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Bnox. Yacts. OOII: | B1.0

2.1| TpeOoBaHusi K NpeIBAPUTEIbHOM IOAT0OTOBKE 00y4alolIerocs:

2.1.1 | OCHOBBI DIEKTPOTEXHUKHU

2.1.2 | HauepraTenbHasi reOMETpHUs ¥ HH)KEHEpHAs rpaduka

2.1.3 | ®usnka

2.1.4 | Uadopmatuka

2.1.5| Xumus

2.1.6| Maremartnka

2.2 | JucuMmiinHbl (MOAYJIN) M NPAKTHKH, AJ151 KOTOPBIX OCBOEHUE AAHHOMH TUCHHUILUIMHBI (MOAYJIA) HEOOXOIMMO KaK
npeAllecTBYIOLIeE:

2.2.1 | BeimonHeHMe U 3aMNTAa BBITYCKHOI KBaMM(HUKAITOHHONW pabOTHI

2.2.2 | TlogrotroBka K caue U cliaya rocyaapcTBEHHOTO 3K3aMeHa

2.2.3 | OCHOBBI TEXHHYECKOW IKCIUTYaTalllH CYIOBOTO IEKTPOOOOPYIOBAHUS U CPEICTB aBTOMATHU3AINH

2.2.4| CynoBble 3JIEKTPONPUBOIBI

2.2.5 | CynoBbie nH()OPMAIIMOHHO-U3MEPHUTENbHBIE CHCTEMBI

2.2.6 | DneMeHTHI U (HyHKIIMOHATIBHBIE YCTPOHCTBA CyAOBOM aBTOMATHKU

2.2.7| OCHOBBI IOATOTOBKH CYIOBOIO JJIEKTPUKA

2.2.8 | MogenupoBaHUe Cy0BOTO 3JIEKTPOOOOPYIOBAHUS M CPEJCTB aBTOMATH3AIINU

2.2.9| CynoBble aBTOMaTH3UPOBAHHBIC AIEKTPOIHEPTETUUECKIE CUCTEMBI

2.2.10 | OcHOBBI Cy/IOBOTO 3JIEKTPOIIPHBOA

2.2.11| DnexTpoobopynoBaHre 00bEKTOB BOJAHOTO TPAHCIIOPTa

2.2.12 | Texauueckast SKCIUTyaTalysi CyI0BOTrO CIIEUATBLHOTO U OBITOBOTO 000pyIOBaHUS

2.2.13 | CucreMsl ypaBIeHUs HIEKTPOIPHBOIaMU

2.2.14 | DkcIITyaTaIust CHCTEM 3IEKTPOCHA0KEHHS

2.2.15 | CynoBble 3NEeKTPUUYECKUE CETH U CBETOTEXHHUKA

2.2.16 | TexHu4eckas SKCIUTyaTalus CyJIOBbIX cucTeM HanpsbkeHrem cBbiie 1000 BosbT

2.2.17 | OCHOBBI ANIEKTPOMATHUTHOW COBMECTHMOCTH

3. KOMOETEHLAY OB YYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHATIINHBI
(MOYJIST)

OIIK-2: Crioco0eH mMpUMeHSITh €CTeCTBEHHOHAYYHbIE H 00IeMHKeHEPHbIe 3HAHUS, AHAJINTHYECKHE METOIbI B
npodeccuoHaIbLHOIl 1eITeTbHOCTH

OIIK-2.1: TIpumensiet GyHIaMEHTAIbHbIE MATEMAaTHIECKUE, ECTECTBEHHOHAYYHbIE M OOIICHH)XCHEPHbIC 3HAHNUS B
poQeCcCHOHATBHON eI TENbHOCTH

OIIK-2.2: TIpuMeHsIeT MEeTOBI TEOPETUIECKOTO U SKCTIEPUMEHTAIBHOTO HCCIIEJOBAHUS B IIPO(ECCHOHAIBHOH NeITeTbHOCTH

OIIK-2.3: Hcnonp3yeT ecTeCTBEHHOHAYIHBIE U OOIIENHKEHEPHbIC 3HAHUS B IPO(ECCHOHATBHON AEATEITFHOCTH

4. CTPYKTYPA U COAEP KAHUE JUCHUIIIMHBI (MO YJIS)

HaumeHnoBaHue pa3je/ioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | JIuteparypa | Ilpumeuanue
Kon Bun
/ Kype U 3.
3QHATHA | 3aHATHS
pecypcsl

Paznen |Pazpen 1. /IuHelinble Jj1eKTpUUYeCKHe e
MOCTOSTHHOT0 TOKA

1.1 Jlex Tema 1.1 MICTOYHHKY U TTOTPEOUTENN 3TEKTPOIHEPTHH. 3 2 JIT.1J11.2
Buner coenaenus conporusineHuii /Jlex/ JI1.3J11.5
1.2 Jlex Tema 1.2 3akons Oma u Kupxroda /JIex/ 3 2 JI.1J11.2

JI1.3 J11.5




1.3 Jlex Tema 1.3 OcHOBHBIE METOBI pacueTa. MOIIHOCTb. JI1.1J11.2
bananc momHocTeit /Jlex/ JI1.3 J11.5
1.4 Jla6 Usmepenue TokoB u notenmnuanos. [IpoBepka JIT.1J11.2
BBITIOJTHEHHS 3aK0HOB Kupxroda. I[Iposepka dananca JI1.3
MorHocTel. /JIab/ JI1.5J13.1
JI3.2
1.5 JIab Merton Hanoxenus. [loTeHnuansHas JI1.1J11.2
nmuarpamma /J1a6/ JI1.3
JI1.5J13.1
1.6 JIa6 Onpeznenenre MOIIHOCTH HCTOYHUKOB DJIC. JI.1J11.2
OrnpenesneHre MOIIHOCTH Harpy3ok. [Iposepka JI1.3
Oaranca MomHocTe#t /J1ad/ JI1.5J13.1
1.7 IIp OrnpeniesieHre BXOJHOTO COTPOTHUBIICHUS LIETIH. JIT.1J11.2
Cocrasnenue ypaBHeHHH. Pacuet TokoB /IIp/ J1.3
JI1.5J12.1
2.2
1.8 IIp PacueT TOKOB BETBEH METOIOM Y3J10BBIX JI1.1 J11.2
noteHiaios /IIp/ J1.3
JI1.5J12.1
J12.2
1.9 Cp HcTouHuku u notpeGuTeny 3eKTposHepruu. Buast JI1.1J11.2
coeIMHEHUs conpoTuBieHuii /Cp/ JI1.3 JI1.5
1.10 Cp 3akonsl Oma u Kupxrodga /Cp/ JIT.1J11.2
JI1.3 JI1.5
1.11 Cp OcHoOBHBIE MeTOJIbI pacuera. MouiHocTb. bananc JI1.1J11.2
MorrHocTei /Cp/ JI1.3J11.5
Paznen | Paspesn 2. HesuHeiiHble 3JIeKTPpHYECKHE L eNH
MOCTOSIHHOT0 TOKA
2.1 Jlex Tema 2.1 OcHOBHBIC TOHATHS U BOJIbTaMIIEPHBIC JI1.1J11.2
xapakTepucTuku. I papuueckuii Mmeton pacuera /Jlex/ JI1.3 JI1.5
2.2 IIp Cnoxxenne BAX mipu nociieiopateibHOM U JIT.1J11.2
[apajieIbHOM COCAUHEHUAX HEIMHEHHBIX JI1.3
pesucropos. Onpexnenenue TokoB /IIp/ JI1.5J12.1
2.2
2.3 Cp OCHOBHBIE TIOHATHUS U BOJIbTaMIICPHBIC JIT.1J11.2
XapakTepucTHKH. [ padudeckuii Mmeton pacuera /Cp/ JI1.3J11.5
2.4 Cp Cnoxxenue BAX mpu nocienoBateabHOM U JIT.1J11.2
napajuieIbHOM COeIMHEHUAX HEJIMHEUHbIX JI1.3 JI1.5
pesuctopoB. Onpenaernenne Tokos /Cp/
Pazgen |Pa3pen 3. HenHeliHbIe MAarHUTHBIE LENH
MOCTOSTHHOTO TOKA
3.1 Jlex Tema 3.1 OcHOBHBIE TOHATHS U 3aKOHBI. CBOWCTBA JIT.1J11.2
(heppoMarHuTHBIX MaTepuanos /Jlex/ JI1.3 J11.5
32 Jlex Tema 3.2 Ilpsimas 3anaua pacuera. OOpaTHas 3aa4a JIL.1J11.2
pacueta /JIex/ JI1.3 JI1.5
33 IIp OrnpeniesieHre MarHUTHOTO HAPSHKEHUS MEXKIY JIT.1J11.2
y3namu [11-06pa3Hoit MmarauTHOH menu. Haxoxnenue JI1.3
MAarHUTHBIX IOTOKOB cTepxkHeil. Onpenenexue JI1.5J12.1
MJIC Mlp/ 2.2
34 Cp OCHOBHBIC TTOHATHUS U 3aKOHBI. CBOKCTBA JI1.1 JI1.2
(heppoMarHuTHEIX MaTepuanos /Cp/ JI1.3 JI1.5
35 Cp IIpsimas 3amaga pacuera. OOparHas 3amada JIT.1J11.2
pacuera /Cp/ JI1.3 JI1.5
Paznen | Pa3nen 4. JIuneiinble djieKTpUYecKUe Henu
NepeMEeHHOr0 CUHYCOUAAJbHOI0 TOKA
4.1 Jlek Tema 4.1 OcHOBHBIE IOHATHS B TEOPUH LETIEH JI1.1 JI1.2
CHHYCOHMJIATBHOTO TOKA. PexnMbl paboThI JI1.3 JI1.5
oHO(a3HBIX 1eTeil Ha aKTUBHYIO, UHAYKTUBHYIO U
E€MKOCTHYIO Harpy3ky. /JIex/
4.2 Jlex Tema 4.2 KommuiekcHblil MeToa pacuera. BexkTtopHbie JIT.1J11.2
JarpaMmbl 1 UX IPUMEHEHUE NP aHAIIU3e JI1.3 JI1.5

nemneit. /Jlex/




43 Jlex Tema 4.3 Momuocts. bananc momuocreii. Pe3onarnc B 2 JI1.1J11.2
LEIsIX IepeMeHHOro Toka /JIex/ JI1.3 J11.5
4.4 Jlex Tema 4.4 llenu ¢ B3aMMHOI HHIYKITUEH. 2 JIT.1J11.2
YeTsIpexnonrocHUKH. /JIex/ JI1.3J11.5
4.5 J1a6 [IpumMeHeHne MeTo1a TpeX MPUOOPOB JIST U3MEPEHHS 4 JIT.1J11.2
U pacyeTa rnapameTpoB TPeX BUJOB [TACCUBHBIX JI1.3
JIBYXTIOJTFOCHUKOB. AKTHBHAs, pEAKTUBHAS U MOJTHAS JI1.5J13.1
MormHOoCTH. Bexropusie nnarpammer /J1a6/
4.6 J1a6 Ornpenenenne pe3oHaHCHOM eMKocTH. OrpeneiaeHue 4 JIT.1J11.2
TOKOB U HaIPsHKCHUH IIPU PA3IUYHBIX EMKOCTSX. JI1.3
[TocTpoeHne XapakTEpUCTHK U BEKTOPHBIX JI1.5J13.1
nmuarpamm /J1a6/
4.7 J1a6 UccnenoBanue pexxuMOB 1ETIEH, COJIEPKAIINX 4 JIT.1J11.2
UHIYKTUBHO-CBSI3aHHBIC KaTymKH. OnpeneneHue J1.3
B3aMMHOM MHAYKTUBHOCTU. [TocTpoeHne BeKTOPHBIX JI1.5J13.1
nmuarpamm /J1a6/
4.8 IIp ®dopmbl 3anucu KOMILIEKCHOTO yucia. [lepexon ot 4 JIT.1J11.2
onHOU GopMEI K npyroit. OnpeneneHne KOMILIEKCHOTO J1.3
BXOIHOTO CONPOTHUBIEHHUS 1iend. Pacuer TokoB JI1.5J12.1
BetBeit /[1p/ 2.2
4.9 IIp Pacyer akTHBHOI U peaKTUBHON MOIITHOCTEH. 2 JIT.1J11.2
IIpoBepka pacuera TokoB 6anancom MomrHocTel /T1p/ J1.3
JI1.5J12.1
2.2

4.10 IIp VYcnoBus HacTymieHUs pe3oHaHcoB. ClencTBUs 2 JIT.1JI1.2
pe30HaHCOB. JIoOpOTHOCTH KOHTYpa U pEe30HAHCHBIE JI1.3
kpusslie /I1p/ JI1.5J12.1

2.2

4.11 Cp OCHOBHBIE TIOHATHS B TEOPHUH LIeTICH 10 JIT.1J11.2
CHHYCOHMJIATBHOTO TOKa. PexnMBbl paboThI JI1.3 JI1.5
onHo(a3HBIX 1eTeil Ha aKTUBHYIO, UHAYKTUBHYIO U
E€MKOCTHYIO Harpy3ky. /Cp/

4.12 Cp KomrmiekcHblit MeTo/] pacuera. BekropHbie 10 JIT.1J11.2
JarpaMMbl 1 X IPUMEHEHUE NIPH aHAIIU3e JI1.3 JI1.5
ueneit. /Cp/

4.13 Cp MomnocTts. bananc momuocTeil. Pe3onanc B nensax 10 JIL.1J11.2
nepeMeHHOro Toka /Cp/ JI1.3 JI1.5

4.14 Cp [enu ¢ B3auMHOW WHAYKIIHEH. 10 JIT.1J11.2
YersipexnoirocHuku. /Cp/ JI1.3 JI1.5

Paznen |Pazpen S. Tpexdasubie nenu

5.1 Jlex Tema 5.1 OcHOBHBIE TOHATHUS B TEOPUU TpeX(Ha3HBIX 2 JIL.1J11.2
nereit /Jlex/ JI1.3 J11.5

5.2 Jlex Tema 5.2 PacdeT cHMMETpHYHBIX TpeX(a3HBIX IeTeH. 2 JI1.1J11.2
Bekropasre muarpaMmsl /JIex/ JI1.3 JI1.5

53 Jlex Tema 5.3 PacueT HECUMMETPUYHBIX TpeX(pazHbIX 2 JIT.1J11.2
ueneid. Cmenienne HeWTpanu. BektopHsle JI1.3 JI1.5
nuarpaMmel /Jlex/

54 Jlex Tema 5.4 MomnHocTs. bananc Mmomaocte /Jlex/ 2 JIT.1J11.2

JI1.3J11.5

5.5 JIab HccnenoBanne pekMMOB CHMMETPUYHON TpexdazHoit 4 JI1.1 JI1.2
LEMNH MPH COCTUHECHUN HATPY3KU «3BE30M» U JI1.3
«TpeyroyibHUKOM». IlocTpoeHne BEKTOpHBIX JI1.5J13.1
nmuarpamm /J1a6/

5.6 JIab Hccnenosanue pexuMoB HECUMMETPUYIHOM 4 JI1.1 J11.2
TpexdazHOoH e MPH COSTUHEHUH HATPY3KH JI1.3
«3BE3JI0I» U «TPEYroJbHUKOMY. Pexxum K.3. JI1.5J13.1
ITocTpoeHne BeKTOPHBIX auarpamm /J1ad/

5.7 J1a6 OrnpeneneHne COCTaBISAIOIUX MTOJHON MOIIIHOCTH 2 JIT.1J11.2
uctounnkoB D/IC u Harpysok. [IpoBepka 6ananca JI1.3
MoIHocrei /J1a6/ JI1.5J13.1




5.8 IIp @Da3Hble U JIMHEHHbBIE TOKA U HAIPSKCHUS. 4 JI1.1J11.2
OrnpeniesieHre TOKOB BETBEH NIPU COCTUHEHUH JI1.3
Harpy3Kd «3BE3JI0» U «TPEYrOJIbHUKOMY. JI1.5J12.1
IToctpoenue BexkTopHOIT qrarpammet /TIp/ 2.2
59 IIp Pacuer HanpsbKeHUs CMELCHUS HEUTPAIH. 4 JI1.1J11.2
Onpenenenre GpasHbIX HANPSHKEHUH HArpy3KU. JI1.3
Haxoxnerue TokoB Betseit /I1p/ JI1.5J12.1
2.2
5.10 IIp Brruncnienue cocTaBisoMMX TOTHON MOLTHOCTH 2 JIT.1J11.2
uctounukoB D/IC u Harpysok. [IpoBepka pacuera JI1.3
TOKOB OajancoM mMoniHoctel /TIp/ JI1.5J12.1
2.2
5.11 Cp OCHOBHBIE TOHATHA B TeopuH TpexdasHeix neneit /Cp/ 4 JI1.1 J11.2
JI1.3 JI1.5
5.12 Cp Pacuer CHMMETPUYHBIX TpeX(ha3HbIX HETeH. 12 JIT.1J11.2
Bekropnbie muarpammbl /Cp/ JI1.3 JI1.5
5.13 Cp PacueT HeCHMMETPUYHBIX TpeX(a3HBIX [IETICH. 12 JIT.1J11.2
CwMmemienue HeliTpanu. Bekropusie nuarpammst /Cp/ JI1.3 JI1.5
5.14 Cp MormnocTs. bamanc momaocreit /Cp/ 12 JI1.1J11.2
JI1.3 JI1.5
5.15 HUKP | IuddepenumpoBannbrii 3auét /MKP/ 2 JI.1J11.2
JI1.3J11.5
Paznen | Paspes 6. JInHeliHble Henu NPU NePHOAUYECKHUX
HECHHYCOUIATbHBIX HAMPSIKEHUSIX M TOKAX
6.1 Jlex Tema 6.1 OcHOBHBIE TOHATUS, XapaKTEPUIYIOIINE 2 JIL.1J11.2
(hopMy HECHHYCOHJATTBHBIX MTEPUOANICCKIX KPHBBIX. JI1.3 JI1.5
Psin @ypbe Ui KpUBBIX TOKA M HATIPSKCHUS,
obnagaromux cummerpueit /Jlex/
6.2 Jlex Tema 6.2 Pacyer neneli ¢ HECHHYCOUAATBHBIMH 2 JI1.1J11.2
nepuoarueckuMu IJ1C, HaNpsSKEHUSIMH U TOKAMH. JI1.3 JI1.5
MONIHOCTD B IENTH HECUHYCOMTAILHOTO ToKa /JIek/
6.3 J1a6 MonenrpoBaHye HECUHYCOUIAIBHOTO BXOTHOTO 6 JIT.1J11.2
HanpspxeHus pagoM Oypee. OnpeneneHue JI1.3
PEaKTUBHBIX COMPOTUBIICHUIA rapMOHUK. OrpeieiicHue JI1.5J13.1
psna @ypbe 111 BXOIHOTO ToKa /J1ab/
6.4 IIp ®opmuposanue psaga Oypwe 115 Tpex BUIOB 2 JIT.1J11.2
cummetpuu /IIp/ J1.3
JI1.5J12.1
J12.2
6.5 IIp [ToaroroBka peakTUBHBIX CONPOTUBIICHUMA IS 2 JIT.1J11.2
pa3NUYHBIX TapMOHUK. PacdeT mocTOsSHHBIX J1.3
COCTaBJIIIOLINX TOKOB BeTBel. PacueT ocTanbHbIX JI1.5J12.1
rapMOHHK TOkoB. DopMupoBaHue MOIYyIEHHOTO psijia J12.2
Dypee /Tlp/
6.6 IIp PacueT akTHBHOM, peaKTUBHOM M NOJTHOW MOIIHOCTEN 2 JIT.1J11.2
uenu. Onpenenenue MOIHOCTH uckaxxkeHus /I1p/ JI1.3
JI1.5J12.1
2.2
6.7 Cp OCHOBHBIE TIOHSTHS, XapaKTepU3yIOIIre GopMy 8 JIT.1J11.2
HECUHYCOUJAJIbHBIX IEPUONYECKUX KPUBBIX. Psin JI1.3 JI1.5
Dypbe T KPUBBIX TOKA U HATIPSDKCHUS, 00J1aIaI0IIIX
cummMmerpueit /Cp/
6.8 Cp Pacuer neneii ¢ HecuHyCOUJAIBHBIMU 8 JIT.1J11.2
nepuoandeckumu DJ1C, HAPSKEHUSAMHI U TOKAMHL. JI1.3 JI1.5
MOIIHOCTB B IIENH HECHHYCOUAANBEHOTO ToKa /Cp/
Pazgen |Pasnpen 7. Ilepexognblie mponecchbl B THHEHHBIX
LensiX M METO/IbI MX pacuera
7.1 Jlex Tema 7.1 OcHOBHBIE IOHATUS U 3aKOHBI IEPEXOHOTO 2 JI1.1 J11.2
npouecca (ITIT). Draner pacuera I1IT /JIex/ J1.4
7.2 Jlex Tema 7.2 XapakTepucTHUeCKOE ypaBHEHHE U CBOMCTBA 2 JIL.1J11.2
ero kopHeit. Kimaccuueckuit meton pacuera II1. /JTex/ JI1.4
7.3 Jlex Tema 7.3 OnepartopHsiii MmeTos pacuera [1I1. 2 JIT.1J11.2
Ocob6ennoctu pacueta I1I1 B ienu CHHYCOHTATEHOTO JI1.4

ToKa /JIex/




7.4 JIab CocraBieHne ypaBHEHUS IS HEeH TOCTOSHHOTO TOKa JI1.1J11.2
nepBoro nopsaka. Onpenenenue xapakrepa [1I1 o JI1.4
BU/Ty KOpHEH B IIeTIH BTOPOTO mopsiaka /J1ad/

7.5 JIab OnpezneneHye HaYalbHbIX YCIOBUN U IPUHYXKIEHHBIX JI1.1 J11.2
cocTaBILOIMX. Beruucienue kopHeil J1.4
XapaKTepHCTHYECKOTO ypaBHEeHUs. OnpeencHue
TIOCTOSIHHBIX MHTETPUPOBAHUS M HAXOX/CHUE
3anmanHoi Qynkimm /J1a6/

7.6 IIp CocraBneHne XapaKTePHCTHYECKOTO YPAaBHEHUSL. JI1.1 J11.2
Omnpenenenune kopHeit. Bua II1 /TIp/ JI1.4J12.1

2.2

7.7 Ip OnpezneneHye HaYaabHbIX YCIOBUN U IPUHYKIEHHBIX JI1.1J11.2
cocraBisitonux. CoCTaBIeHUE CUCTEMBI YPABHEHUI JI1.4J12.1
no 3akoHaM Kupxroga. OnpeneneHre noCTOSHHBIX 2.2
WMHTETPUPOBAHUS U HAXOXKIICHUE 3aJaHHOM
¢yaxoun /TIp/

7.8 IIp IToaroroBka onepaTopHON CXEMBbI 3aMEILIEHUSI. JIT.1J11.2
Omnpenenenue BHyTpeHHHX DJIC. CocTraBneHue JI1.4J12.1
CUCTEMBI ypaBHEHHUH 1o 3akoHaM Kupxroda B J2.2
orepaTopHOit popme. [IpumeneHne TeopeMsI
Pa3IoXKEHH AT HAXOXKICHUS 3aaHHOI
¢ynxuun /TIp/

7.9 Cp OCHOBHBIE TIOHATHS U 3aKOHBI TIEPEXO0THOTO TpoIecca JIT.1J11.2
(IIIT). Drams! pacuera I1I1 /Cp/ 1.4

7.10 Cp XapakTepuCTHYECKOE ypaBHEHHE U CBOWCTBA €T0 JIT.1J11.2
xopHeii. Kitaccuaeckuii meron pacuera I1I1. /Cp/ J1.4

7.11 Cp Omneparopuslit MeTox pacueta I1I1. Ocobernoct JI1.1J11.2
pacueta I1I1 B 1ienu cuHycouaanbHOro Toka /Cp/ JI1.4

Paznen |Pa3nen 8. HeqmmHeiiHble 3jIeKTPUYECKHE LETH
NepeMEeHHOro ToKa

8.1 Jlex Tema 8.1 OCHOBHBIE IOHATUS B TEOPHHU LIETIEH. JI1.1 J11.2
Henuneiinbie snementsl /JIex/ JI1.3 JI1.5

8.2 Jlex Tema 8.2 AnanuTHueckuii MeToa. MeTo KycOuHO- JIT.1J11.2
JUHEWHOH anmmpokcumanuu /JIex/ JI1.3 JI1.5

8.3 Jlex Tema 8.3 Metoj rapmoHudeckoro Oananca /JIex/ JIL.1J11.2

JI1.3J11.5

8.4 IIp Hcnonp3oBanue anmpOKCUMUPYIOMIUX (PYHKITUHA 115t JI1.1 JI1.2
uereii ¢ R, L, C. Ilpumenenue popmyi JI1.3
npeoOpazoBanus. OnpeneneHue IeHCTBYIOMNX JI1.5J12.1
3HA4YEeHUH TOKOB M HanpsbkeHui. Ko puimenTsr J12.2
uckaxenus /ITp/

8.5 Ip Lenp annpoxcumarmu. CocTaBieHHE CUCTEMBI JIL.1J11.2
ypaBHEHH 1o 3akoHaM Kupxroda ass pa3inuaHbIx JI1.3
UHTEPBAJIOB AINPOKCUMUPYIOIIEH JIOMaHON JINHUMU. JI1.5J12.1
Haxoxxnenne uckoMoi pyHKIUH U3 aHaH3a J2.2
cuctemsl /TIp/

8.6 IIp [Ipencrasienue 3aJaHHON XapaKTEPUCTUKHU H.D. JIT.1J11.2
AQHAJIUTUYECKUM BBIPAKEHHUEM. 3allUCh HCKOMOTI'O JI1.3
pemenus B Buje paga @ypee. CocTaBIeHHE CHCTEMBI JI1.5J12.1
YpaBHEHUIA IO OTIEIbHBIM rapMoHuKaM /I1p/ 2.2

8.7 Cp OcHOBHbIC TIOHATHUS B TeopuH Lieneil. HenuHeiinpie JIT.1J11.2
anemenTsl /Cp/ JI1.3 JI1.5

8.8 Cp Ananutudeckuit Meto. MeTo KyCOUHO-JIMHEHHON JIT.1J11.2
ammpokcumanun /Cp/ JI1.3 JI1.5

8.9 Cp Metoa rapmonuueckoro 6ananca /Cp/ JIL.1J11.2

JI1.3 J11.5
Paznen |Pa3men 9. Llenu ¢ pacnpenesieHHbIMHE NapaMeTpaMu

9.1 Jlex Tema 9.1 XapakTepuCTUKU JIMHHON JINHUMU. JI1.1 J11.2
Benuuunbl, XapakTepU3yIOIIUE MPOLECCH B JTUHHBIX JI1.3 JI1.5
nuHUsX /Jlex/

9.2 Jlex Tema 9.2 Jlunnu 6e3 nmoteps /JIex/ JI.1J11.2

JI1.3 J11.5




Paszpnen |Pasgen 10. Teopus 31eKTPOMArHUTHOTO MO

10.1 Jlex Tema 10.1 OcHOBHBIE MapaMeTpbl, XapaKTEPU3YIOLIHE 4 2 JI1.1J11.2
noje. YpaBHeHUs: MakcBenia B UHTETpaJIbHOM JI1.3 JI1.5
tdopme /Jlex/

10.2 Jlex Tema 10.2 YpaBuenus Makcpesuia B 4 2 JIL.1J11.2
muddepeHIHanbHOl hopMme. DISKTPOCTATHICCKOES JI1.3 JI1.5
nione /JIex/

10.3 Jlex Tema 10.3 DnexkTpuueckoe 1mosye MoCTOSHHOTO TOKA B 4 2 JIT.1J11.2
npoBozsel cpeae. MarHuTHoe moJje MOCTOSHHOTO JI1.3 JI1.5
Toka /JIex/

10.4 Jlex Tema 10.4 OcHOBHBIC ypaBHEHHUSI IEPEMEHHOTO 4 2 JIT.1J11.2
ANIEKTPOMArHUTHOTO 110151 /JIek/ JI1.3 JI1.5

10.5 IIp Teopema ["aycca. PacueT u moctpoeHne KapTHHBI OIS 4 2 JIT.1J11.2
JIBYXIIPOBOJJHOW BO3YIIHOM JTUHUHM. MeTox JI1.3
3epKaNbHBIX H300paXkeHui. ['panudnsie yenosus /I1p/ JI1.5J12.1

J12.2

10.6 IIp 3akonsl Oma u Kupxroda B quddepennmansHoi 4 4 JIT.1 JI1.2
¢opme. Ypasuenue Jlamnaca. I'pannunsie J1.3
yenosust /TIp/ JI1.5J12.1

J12.2

10.7 IIp MexaHn4YecKrue CUIIbI B MAaTHATHOM TIOJIC. 4 4 JI1.1 JI1.2
[IpumeneHne MeToa 3epKATbHBIX H300pakeHHUIA. J1.3
I'pannunsie yenosus /Ilp/ JI1.5J12.1

J12.2

10.8 Cp OcCHOBHBIE TTApaMETPhI, XapaKTePUIYIOLIHE MOJIE. 4 4 JIT.1J11.2
Ypasaenust Makcseruia B HHTerpansHoii popme /Cp/ JI1.3 JI1.5

10.9 Cp YpaBuenust MakcBesia B nuddepeHuaibaoi Gpopme. 4 4 JIT.1J11.2
Dnekrpocrarndeckoe moie /Cp/ JI1.3 JI1.5

10.10 Cp DIIEKTPUUECKOE T10JIe TOCTOSTHHOTO TOKA B 4 4 JI1.1 JI11.2
poBoJsILel cpesie. MarHUTHOE I0J1e IOCTOSHHOIO JI1.3 JI1.5
toka /Cp/

10.11 Cp OCHOBHBIE YpaBHEHUS IEPEMEHHOTO 4 4 JIT.1J11.2
3JeKTpOMarHuTHOro most /Cp/ JI1.3 JI1.5

10.12 Cp BrinonHenue KkypcoBoit padotsl /Cp/ 4 35 JI1.1J11.2

JI1.3 J11.5
10.13 HKP 3amura KypcoBoii pabotsl /UKP/ 4 2 JI1.1 JI1.2
JI1.3 J11.5
10.14 HKP Koncynpranus nepen sk3amenom /UKP/ 4 2 JI1.1J11.2
JI1.3 J11.5
10.15 UKP Ox3amen /UKP/ 4 2 J1.1J11.2
JI1.3J11.5
10.16 Ox3ameH |[loaroToBka k sk3aMeHy /Jk3aMeH/ 4 27 JIT.1J11.2
JI1.3 J11.5

5. CONEP’)KAHUE JUCLOUILINHBI (MOAYJIST)

Paznen 1. JIuneiinsie 2JeKTpHUUECKHIE LEMH OCTOSHHOTO TOKa

Tema 1.1 McTOYHUKH U TOTPEOHUTEIH IIEKTPOIHEPTHH. BHIIBI COSIMHEHNS COTTPOTHUBIICHUI

Wneanbuble u peanbhble ucrounuky DJ1C u Toka. BonbTaMnepHsle XapakTepucTuku. Pesucropsl. I'eomeTpus nenu.
ITocnenoBarensHOE, MapaIeTbHOE U CMEILIAHHOE COeANHEHUE pe3nucTopoB. [Ipeobdpa3oBanue nenu

Tema 1.2 3akonsl OMa u Kupxroda

3akon Oma Jutst yaactka menu ¢ DJ1C. 3akonsl Kupxroga

Tema 1.3 OcnoBHbIE MeTOBI pacueTa. MomHocTh. bananc momuocTen

V3n0BbIX moTeHIManoB. KoHTypHBIX TOKOB. HanoxeHus. DKBUBaJIEHTHOTO reHepaTop. MOUIHOCTh UCTOYHUKOB. MOIIHOCTh
notpeduTteneit. Liens n MeToanKa MpoBepKH OanaHca MOITHOCTEH

Paznen 2. HenuueliHble 3MeKTpruecKye ey MOCTOSHHOTO TOKa

Tema 2.1 OcHOBHBIC TOHATHSA U BOJIbTAMIIEPHBIC XapaKTePUCTUKU. [ padudeckuii MmeTos

Knaccudukarus HenmHeHHBIX pe3ucTopoB. BAX pacnpocTpaHeHHBIX HEIMHEHHBIX 3JIEMEHTOB (H.3.). Cnoxxenne BAX nipu
TIOCJIETIOBATENIFHOM COeTMHEeHNH H.9. CrioxxeHne BAX mpn mapaniensHOM coetMHeHnH H.3. [IpuMenenne 3akoHoB Kupxroda mpu
HOCTPOEHUU pe3ynbTupyromux BAX

Paspen 3. Henunelinple MAarHUTHBIE 1[EMU IIOCTOSSHHOIO TOKA

Tema 3.1 OcHOBHBIE TOHATHS U 3aKOHBI. CBOWMCTBA (heppOMarHUTHBIX MAaTCPHAIIOB

Knaccudukanms MarHUTHBIX 1ierieil. OCHOBHBIEC BETMYMHEL, OIMCHIBAIONIIE PEXKAMBI Pa0OTHI MArHUTHBIX [ieTell. 3aKOH IT0JHOTO
Toka u 3akoHbl OMa u Kupxroda

MarnutoMarkue ¥ MarHuTOTBepble MaTepuaisl. [1eTis ructepesuca




Tewma 3.2 Tlpsimas 3aaua pacuera. OOpaTHas 3a7a4a pacuera

DopmynupoBKa mpsmMoit 3agaur. OCHOBHas KpuBas HAMarHU4YMBaHUsA. PacueT Hepa3BETBICHHBIX U Pa3BETBICHHBIX MArHUTHBIX
nereit. @opmynmpoBka oOpaTHOH 3amaun. OCHOBHAsI KpHBas HAMarHMYMBaHUA. PacueT pa3BeTBICHHBIX MATHUTHBIX IIeTICH
Paznen 4. JIuneliHble 2EKTPUYECKUE LIETIN IIEPEMEHHOIO CUHYCOUIAIBHOIO TOKA

Tema 4.1 OcHOBHBIE TOHATHUS B TEOPHHU LIeTIell CHHYCOUAAIBHOIO TOKA. PexxnMbl paboThl 01HO(A3HBIX LIETIEH HAa aKTUBHYIO,
UHIYKTUBHYIO 1 EMKOCTHYIO Harpy3Ky

ITomyaenue cunyconganpHoi 3JIC. CuHyconIanbHblil TOK 1 OCHOBHBIE XapaKTepU3YIOIIUE €ro BeauuuHbl. CHHYCOUAAIbHbIN TOK B
aKTUBHOM, HHIYKTUBHOM U éMKOCTHOM CONPOTHBICHUSIX. Da30Bble COOTHOIIEHHS. DOPMYITBI PEAKTUBHBIX CONPOTHUBICHHUH.
BekTopHbIe qUarpaMmbl

Tema 4.2 KommiekcHbI MeToa pacueTa. BekTopHbIe AuarpaMMBbl U UX IPUMEHEHHE TIPH aHAIM3E LeTiel

[ToHsATHE KOMITIIEKCHOTO (CHMBOJIMYECKOTO) METO/Ia pacdyeTa. 3alKCh aKTHBHBIX U TACCUBHBIX NTapPaMETPOB IETTH B KOMIUICKCHOM
Buze. KoMruiekcHas miaockocTs. POpMBl 3aKMCH KOMIUIEKCHBIX YHCeN U POPMYIbI Tepexoaa OT 0JHOH GOPMBI K APYTroM.
Bexkropuslie Tonorpaduueckue nuarpammsl. Onpeznenenue $pa3oBbIX COOTHOLICHHIH W HANIPSHKEHUH C MOMOIIBIO THArpaMM

Tema 4.3 MomHocTs. bananc Momuoctell. Pe30HaHC B LiEIsX IepEMEHHOI0 TOKa

AKTUBHas1, peaKTHBHAsI U MTOJHAS MOIHOCTH IeMH. MOITHOCTh HCTOYHUKOB U NMOTpeduTenell. 3anuch BUIOB MOIHOCTH B
KOMIIIIEKCHOM Buzie. Llens u MeTouKa nmpoBepky Oananca MolHocTell. Pe3oHaHC B mociienoBaTensHOM KosiebaTeIbHOM KOHTYpE.
YacToTHBIE XapaKTEPUCTUKU U PE30HAHCHBIE KpHBbIE. PE30HaHC B apaieIbHOM KOHTYPE U 4aCTOTHBIE XapaKTEpUCTUKU. Pe3oHaHc
B CIJIOXKHBIX I[ETISAX

Tema 4.4 Llenu ¢ B3auMHON MHAYKIKEH. YeThIPEXTIONIOCHUKI

ITocnenoBatenbHOE U MapaIENbHOE COSANHEHUE UHYKTUBHO CBS3aHHBIX JIEMEHTOB LIENH. B3auMHasi HHIyKTUBHOCTb.
[Ipumenenne 3axoHOB Knpxroda. BexTopHble AuarpaMMBI IPH COTTIACHOM M BCTPEYHOM BKITIOUCHHH KATYIICK HHIYKTHBHOCTH.
YpaBHeHUS U K03 (HUIUCHTH! YSTHIPEXIIOMIOCHUKOB. DKCIEPIMEHTAIBHOE U pacueTHOE onpeaeneHue ko3hpuineHToB. Bropudnsie
HapaMeTphl YETHIPEXTIONOCHUKOB. [IprMeHeHe TeOpUN YETHIPEXITIONOCHUKOB Ha IPAKTUKE

Paznen 5. Tpexdasusie nienu

Tema 5.1 OcHOBHBIC TOHATHSA B TEOPUH TpeX(a3HbIX Henen

TTonyaenue tpexdasznoit DJIC. Tpexdasublii renepaTop. Cxembl coeqUHEHUS Tpex(da3zHbIX FeHepaTopa U Harpy3Ku

Tema 5.2 PacueT cuMMeTpUYHBIX TpeX(a3HbIX HeTneil. BeKTopHbIe qruarpaMMbl

CoenuHeHne 3Be3/710i U TPEYroJIbHUKOM, OCHOBHBIE COOTHOIICHHS MEXTY (ha3sHBIMU M TMHEHHBIMHA TOKAMH W HANIPSDKECHUSMIL.
Ha3znauenue HyneBoro npoBoja. BekropHsle Tonorpagudeckue auarpaMMbl TOKOB U HANIPSDKEHUH TSI CAMMETPHYHOTO PEKHMa
Tema 5.3 Pacuer HeCHMMETPHUHBIX Tpex(a3HbiX 1eneil. CMmelieHne HelTpanu. BekTopHble 1uarpaMMbl

Bunbr Hecummetprn. HazHaueHne HyneBoro npoBofa. [IpeoOpazoBaHue TpeyroibHAKa COTPOTUBICHUN B 3KBUBAJICHTHYIO 3BE3.Y.
[IpumeHeHne METOOB pacueTa OqHO(A3HBIX IeTeH A1 pacueTa TpexGas3HbIX neneil. BekTropHsle Tonmorpaduieckue quarpaMMsl
TOKOB U HaNPsDKEHUH 11 HECUMMETPUYHOTO PexuMa

Tema 5.4 Mowmnocts. bananc momnocrei

Pacuer MOImHOCTH B CHMMETPHYHOM pexknme. OcOOCHHOCTH pacyeTa MOITHOCTH B HECHMMETPHIHOM pekume. Llens u Meroauka
MPOBEPKHU OanaHca MOIIHOCTEH

Pasnen 6. JIuneliHble LeNMK NPpH NEPHOAUUECKUX HECUHYCOUIANBHBIX HAMPSKEHUAX U TOKaX

Tema 6.1. OcHOBHBIE TOHSTHS, XapaKTepH3YIOIUe (OPMY HECHHYCOHJATBHBIX IEPHOANIECCKIX KPUBHIX. P Dypre 11 KPUBBIX
TOKa M HaNlpsHKEHHS, 00JIaJafoIUX CHMMETPHEH

Paznoxenue B psn @ypbe. MakcumanbHble, JEHCTBYIOINE U CPEAHNE 3HAUSHUS HECUHYCOUAAIbHbIX nepruoandeckux D/C,
HanpspkeHUH 1 TokoB. KoadduimenTts! GopMbl, aMIUTUTY/IbI, HCKXKEHUS. YTIpoleHue psjta Oypbe a1 KpUBBIX, CHMMETPUYHBIX
OTHOCHTEIIFHO OCH a0CIHCC, OCH OPIMHAT W Hayaia KOOPIHHAT

Tema 6.2 Pacyer neneli ¢ HeCHHyCOMAAIBHBIME TiepuognueckumMu JJC, HanpsHKEHUSIMA U TOKaMHU. MOIITHOCTH B LENH
HECHHYCOUIAIbHOTO TOKa

[TpuHIMT HaJIOKEHHS B ETIX HECHHYCOUAAIBEHOTO ToKa. OnpeeneHne peakTHBHBIX COIPOTHBIICHUH Ha Pa3IHIHBIX YaCTOTAX.
OcobOeHHOCTH pacdeTa MOCTOSTHHBIX COCTaBIAOMUX psina Oypre oyt Toka. [IprMeHeHne MpUHONIIA HATOXKSHUS TIPH pacueTe
COCTaBJIAIOMINX MONHON MOUTHOCTH. ITosiBIICHNEe MOIITHOCTH UCKAXEHHS

Pasnen 7. IlepexoqHble mpoeccsl B IMHEHHBIX LEMAX U METOJIBI UX pacyeTa

Tema 7.1 OcHOBHBIE TOHATHSA U 3aKOHBI TTepexoaHoro nporecca (I1I1). Dramsr pacyera 111

Omnpenenenue I1I1. Kommyranus. ITpuryxaeHHbIe 1 cBOOOIHBIE COCTABIISIONINE TOKOB M HANIPSDKEHUH. 3aKOHBI KOMMYTAITHH.
HauanbHble ycnoBus

Pexxum nenu 1o kommyranuu. Ipunyxnenssiii pexxum. Otam I1TT

Tema 7.2 XapakTepucTU4eCKOE ypaBHEHHE U cBOMCTBA ero kopHel. Kiaccuueckuii meron pacuera I111

CriocoObl cocTaBIeHUs XapaKTepUCTUIECKOro ypaBHeHUs. Omnpenenenue ero crenenu. CBoiicTBa KOpHEH. ATIEpHOAMYECKUN U
konebarenpHbI [111

OnpezneneHre METO/Ia U OCHOBHBIE 3Tanbl pacuera. OnpeneneHne HadaubHbIX yeaoBUd. OnpenencHue IpuHyKICHHbIX
coctapaomux. Onpenenenue kopHei. Onpenenenue nocTosHHbIX nHTerpupoBanus. 1118 R—L neru. II1 B R—C nenwu. I1I1 B
LENH BTOPOro NOpsKa

Tema 7.3 Oneparopusiii meton pacueta [I1. Ocobennoctr pacdera [1I1 B menu cHHYCOMIAITEHOTO TOKA

IIpsmoe u ob6patHoe npeobpazosanue Jlamnaca. 3akonsr Kupxroda B onepatopHoii popme. Bayrpernaue 3/[C. DxBuBaneHTHBIC
ornepaTopHble cxeMbl. OnpeeneHue OpUrHHAIOB 110 UX n3o0paxkeHusM. @opmyna pasnoxenus. Hanudue KaTylky HHIYKTHUBHOCTH
U KOH/IEHCATOpa BO BCEX dTanax pacuera. OcoOOEHHOCTH ONpe/ieIeHNs] HaualbHbIX YCIIOBUH M IIPUHYKIECHHBIX COCTAaBISIOMINX IIPU
I1I1 B nenu CUHYCOUJAIBLHOIO TOKA

Paznen 8. HenunelHble aMeKTpUYIecKHe NN IEPEeMEHHOTO TOKa

Tema 8.1 OcHOBHBIC IOHATHS B TEOpUU 1ieniei. HennHelHbIe 31eMeHThI

VuepunoHHbIe ¥ OC3BIHEPIIMOHHEIC HETMHEHHBIE AIeMEHThl. HennHeHbIe pe3uCTOphl, HHIYKTHBHBIE H €MKOCTHBIC 3JIEMEHTHI
Tema 8.2 Ananutnueckuil MeToa. MeToJ KyCcOUHO-JIMHEHHON allpoKCUMAaluU

Cytb MeToa. Micionb3oBanue annpokcumanuu BAX creneHHbIM noauHOMOM. Pemienue B Buze psaga @ypre. AnmpoKkcuManus




KpUBOW HAMarHUYUBAHUS

Cytb MeToa. 3aMeHa peabHOI KpUBOH OTpe3KaMH MPsIMbIX TUHUH. «CIIMBaHUE» PEeLIeHUH Ha IpaHUILIaX OTPE3KOB

Tema 8.3 MeTo rapMOHHUYECKOTO OaaHca

Cytb MeTofa. ANMpoKcHMAanus 3aJaHHOH XapaKTepUCTUKH aHATUTHIECKUM BEIpaXeHHeM. VICTIonp30BaHNe B PEIICHUN 3aKOHOB
Kupxroga

Pasnen 9. llenu ¢ pacnpeneneHHpIMI TapaMeTpamMu

Tema 9.1. XapakTepuCTHKH OIHOPOJHOHN JTUHUU. BennuuHbl, XapaKTepU3yOIUe NPOLECCH] B JUIMHHBIX JIMHUIX

YpaBHEHUsI OJHOPOJHOM IMHUU B CTAIHOHAPHOM pexkume. beckoHeuHo nnmuHHAsS ogHOpoAHas uHHA. CornacoBaHHAs Harpyska
[TepBuunble u BropuuHble apameTpsl. Koaddumuent orpaxenns BoaHsl. JInuus 6e3 MckakeHus. PeXMMBI X0JI0CTOTr0 X018 1
KOPOTKOTO 3aMBIKaHU

Tema 9.2. Jluauu 6e3 noTepsb

YpaBuenus auHuu 6e3 noteps. Ctosune BonHbl. [IpumeHenue nuauii 6€3 norepb

Pasnen 10. Teopust 2neKTpOMarHUTHOTO MOJIS

Tema 10.1 OcHOBHBIE TapaMeTpPhl, XapaKTePHU3YIOIIHe Toe. Y paBHeHHS MakcBeIuIa B HHTETPaIbHOM hopme

Jlx. K. MaxkcBen — aBTOp TEOpPHHU MIEKTPOMArHUTHOTO 1ois. Tok cmerneHus. OCHOBHBIE BEKTOPHI, ONMCHIBAIOIINE IIPOIIECCHI B
nosie. OJJTHOPOIHBIE U M30TPOIHBIE CPe/Ibl. 3aKOHbI OJIHOTO TOKA U JICKTPOMAarHUTHOI MHIYKIMY B HHTETpaibHON (opme. CBsi3b
AIEKTPUIECKOTO CMEIIEHHS ¢ 00BEMHBIM 3apsaaoM. [IpHHITHIT HeNPEpHIBHOCTH CHIIOBBIX JINHUH MarHUTHOTO TIOJIS

Tema 102 YpaBrenust Maxcgenna B qudhepeHnnanbHoi popMe. DIeKTpocTaTHIeCcKoe Moe

Hcnonn3oBanue Teopem Crokca u OCTporpaackoro npu BeIBoJE ypaBHeHu B quddepenunansuoit popme. Ilonsatus «rot» u «divy
OCHOBHBIX BEKTOPOB M0Jisl. PU3nUecKuii U MaTeMaTHYECKUIl cMbICT ypaBHeHUI Makcsesuia. [TonHblil TOK B TeOpHHU MO

3akon Kynona. HanpskeHHOCTB M MOTEHIMAT 3JIEKTpOoCcCTaTUYecKoro noisi. YpaBHeHus Ilyaccona u Jlannaca. ['panndHbIe yCnoBHsL.
I'pynmst popmyn MaxcBemna. MeTos 3epKaibHBIX H300paskeHUI

Tema 10.3 Dnextpuueckoe Mnosie NOCTOSHHOIO TOKa B MPOBOJSAIIEH cpene. MarHUTHOE HoJIe TOCTOSHHOTO TOKa

3akonsl Oma u Kupxroda B muddepennnansaoii popme. Ypasaenue Jlamnaca Juist 31eKTPHUSCKOTO TIOJIS B IPOBOAIIEH cpejie.
I'parnanbIe ycnoBus. AHAIOTHS MEXTY IIOJIEM B IPOBOISIICH cpeie U AMEKTPOCTATHIESCKUM MOJIEM

OCHOBHBIE BETUYMHBI, XaPAKTEPU3YIOILINE MaTHUTHOE MoJe. 3aKOH MOTHOTO Toka. CKaIsIpHBIA H BEeKTOPHBII MOTEHIHATIBI
MarHUTHOTO 1oiIs1. MeTos 3epKanbHbIX n3o0paxennii. ['pannunsie ycnosus. COOTBETCTBUE 3IEKTPOCTATUUECKOTO M MATHUTHOTO
nomnen

Tema 10.4 OcHOBHBIE YpaBHEHUS IEPEMEHHOTO 3JIEKTPOMarHUTHOTO TIOJIS

VYpasuenust Makcsemta. Teopema YMoa-ITorinTrnra. [ToBepXHOCTHBIN 3 dekT

6. OH/JI OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BH/IOB OLEHOYHBIX CPENACTB

TECTHI JUIS OLIEHUBAHUSI OCBOCHUSI KOMIIETEHIMH B X0/1€ BHIOJIHEHUS JJAOOPAaTOPHBIX paboT
3aJIaHus T CAMOCTOSITEIIBHBIX paboT

BOIIPOCHI IO TEOPETUIECKOMY MaTepHalLy

BOIIPOCHI K 3a4YETy

BOIIPOCHI K 9K3aMEHY

6.2. Tembl NUCEMEHHBIX padoT

TEMbI MUCbMEHHBIX CAMOCTOSITENBHBIX PA0OT:

pacueT MEKTPUIECKON LIENH OCTOSHHOIO TOKa

pacueT 3EKTPUUECKON LeNH IIEPEMEHHOTI0 TOKa

pacuet Tpex(a3Hoil AMeKTpUIecKOH Henu

pacdeT nepexoHbIX MPOLECCOB MEPBOTO MOPSIKA KIACCHYECKAM METOIOM B HNEKTPUYECKON LIEMH OCTOSIHHOTO TOKa
pacueT HeJIMHEUHOM IEKTPUYECKON enH

pacdeT nmapamMeTpoB IEKTPOMATHUTHOTO MO

KypcoBas pabora

1. PacueT cuMMeTpHYIHOM Tpexha3HOH Henu:

- pacueT (ha3HBIX TOKOB;

- cocTaBlIeHHE OallaHCca MOIIHOCTEH;

- OIIpeJIeTICHHE 3aJaHHOTO MEXAY(Hha3HOTO HAIPSHKCHUS,

- IOCTPOEHHE BEKTOPHON HarpaMMBbl.

2. Pacyer nepexoHoro nporuecca

- OIIpeJieNIeHHE 3aJaHHON (PYHKIIHN KIIACCHIECKUM METO/IOM;
- oIIpeJeTIeHUE 3aJaHHOH (DYHKITHH ONEepPaTOPHBIM METOOM;
- MOCTpOCHHE TpaduKa PyHKIHH.

6.3. TunoBble KOHTPOJBbHBIC 3aIaHUA UWJIH MHbIC MaTepHAJIbI, He00X0aMMBbIe JIA OLEHKHN 3HaHHﬁ, yMEHl/Iﬁ u (I/IJII/I) HaBBbIKOB

TunoBble TEOpETHIESCKUE BOMPOCHI K TU((epeHIInaNbHEIA 3a4eT MO AUCHUILTHHE:
1. Uneanbubie u peansHbie uctounuku 3JC u Toka.

2. BonpTaMinepHble XapakTepuCTUKH. Pe3ucTopel

3. l'eomeTpus Leny.

4. ITocnenoBaTeapHOE, MAPAIUICIEHOE M CMEIIAHHOE COCIIMHCHHIE PE3HCTOPOB.

5. TlpeoOpazoBanue 1enu

6. 3akon Oma s ydactka nenu ¢ DJ1C.

7. 3akonsl Kupxroga




8. Pacuet MeTOJ10M y3JIOBBIX TIOTEHIIHAJIOB.

9. PacueT METOJIOM KOHTYPHBIX TOKOB.

10. Pacuer MeTOIOM HaJIOKEHHUS.

11. Pacuer MeTO0M 3KBUBAJIEHTHOT'O F'eHEpaTopa

12. MouIHOCTh UCTOYHUKOB. MOIIIHOCT OTpeOUTENEeH.

13. Iless 1 MeTOMKA POBEPKH OallaHCa MOITHOCTEH

14. Knaccudukanys HeMMHEHHBIX pe3UCTOPOB.

15. BAX pacnpocTpaHeHHBIX HETHHEHHBIX 3JIEMEHTOB (H.D.)

16. Cnoxenne BAX mipu nocienoBaTeIbHOM COSAMHEHUH H.3.

17. Cnoxenue BAX npu napasmienbHOM COSAMHEHUH H.3.

18. Ilpumenenue 3akoHoB Kupxroda npu nocrpoennn pesynsrupyommx BAX

19. Knaccu¢ukaiyst MarHUTHBIX LIETIEH.

20. OcHOBHBIE BEITMYMHBI, OIIMCHIBAIOIINE PEXNMbI PAOOTHI MArHUTHBIX LICTICH.

21. 3akoH moHOTO TOKa 1 3akoHB OMa u Kupxroda

22. MarHuTOMATKHE U MaTHUTOTBEepAble MaTepHaibl. IleTns rucrepesuca

23. @opmynupoBKa npsiMoit 3agaun. OCHOBHas KpUBas HAMarHUYMBaHMUS.

24. Pacuer Hepa3BETBJIEHHBIX U Pa3BETBICHHBIX MArHUTHBIX IIETICH

25. ®opmynupoBka obpatHOl 3amaun. OCHOBHAS KpHBasi HAMarHUIMBAHMSL.

26. Pacuet pa3BeTBIIEHHBIX MAarHUTHBIX LIETEH

27. Ilonyaenue cunyconnansHoi DJIC. CuHycouaanbHbli TOK 1 OCHOBHBIE XapaKTEPHU3YIOIINE €r0 BETUUUHEI
28. CuHycouJanbHbII TOK B aKTUBHOM, HHAYKTUBHOM M €MKOCTHOM COTIPOTHUBIICHUSIX.

29. ®a30BbIe COOTHOIMICHHUSI.

30. ©opMynbl peaKTHBHBIX CONPOTUBICHUIL.

31. BekropHble AuarpaMmsl

32. TloHsATHE KOMIUIEKCHOTO (CUMBOJIMYECKOTO) METOJIA pacueTa.

33. 3anKch aKTUBHBIX U TACCUBHBIX TapaMeTPOB LENHU B KOMIUIEKCHOM BHje. KoMIIeKkcHas MI0CKOCTb.
34. dopmbl 3aNKCH KOMIUIEKCHBIX YUCell U (OPMYIIBI IEPEX0/1a OT OAHO (HOPMBI K IPYToii.

35. BekTopHsle TonorpaduuecKue IruarpaMmel.

36. Onpenenenue (Ha30BEIX COOTHOMICHHH U HANIPSXKEHHH C OMOIIBIO THarpaMM

37. AKTUBHasl, peaKTUBHAS U MOJIHAs MOLIHOCTD 1IeNH. MOIHOCTh UCTOUYHUKOB U NOTPEOUTENEH.

38. 3anmchk BUIOB MOITHOCTH B KOMIUIEKCHOM BHE. Llens 1 MeToquKa MpoBepKy OaaHca MOIIHOCTEH
39. Pe3oHaHC B MOCIEIOBATEIEHOM KOJIEOATEILHOM KOHTYpE.

40. YacToTHBIE XapaKTEPUCTHKH U PE30HAHCHBIE KPHUBLIE.

41. Pe3onaHc B mapauleIbHOM KOHTYPE U YaCTOTHBIE XapaKTEPUCTHKU.

42. Pe30HaHC B CIOXKHBIX LIETIAX

43. IocnenoBaTensHOE U MApAIIENbHOE COSTUHECHNE HHAYKTUBHO CBA3aHHBIX JJIEMEHTOB LIETIH.

44. BzaumHas H”HAYKTUBHOCTb. [IpuMeHenue 3akonoB Kupxroda.

45. BekTOpHBIE THarpaMMBI IIPH COTIIACHOM M BCTPEYHOM BKITFOUCHUH KaTYIIEK HHAYKTHBHOCTH

46. YpaBHEHHS U KO3 (GHUIHUCHTH! YSTHIPEXIIOTIOCHUKOB.

47. DKCepuMEHTAIbHOE M pacyeTHOE ompeiesieHre K03 (QUIIEHTOB.

48. Bropu4Hble MapaMeTphl YETHIPEXITOTIOCHUKOB.

49. Tpexdazuslii reHepaTop. CXeMbI cCoeTMHEHHS TpeX(ha3HBIX TeHepaTopa U Harpy3Ku

50. CoenuHeHne 3Be300H U TPEYTONBHIKOM, OCHOBHBIE COOTHOILICHUS MEXTY (ha3HBIMHU U THHEHHBIMU TOKaMH U HATIPSDKCHUSIMU.
HasnadeHnue HyneBoro npoBoja.

51. BexropHble Tonorpadmdeckue JuarpaMMbl TOKOB M HAIIPSDKEHUH [T CHMMETPHYHOTO PeXXuMa
52. Buasl HecummeTpun. HaznaueHune HysieBoro npoBosa.

53. IIpeoOpa3oBaHue TPeyroJbHUKa COMMPOTUBICHUN B SKBHUBAJICHTHYIO 3BE3Y.

54. [IpumeHeHne METOAOB pacyeTa oAHO(DA3HBIX LIeNeH I pacyera Tpex(asHbIX LETeH.

55. BextopHble Tonorpadmieckiue JuarpaMMbl TOKOB M HAaIIPsDKEHUH IUIT HECUMMETPHUYHOTO PeXnMa
56. PacdeT MOIIHOCTH B CHMMETPHUYHOM PEXUME.

57. OcoGeHHOCTH pacueTa MOLTHOCTH B HECUMMETPHUYHOM pexxkume. Llenb 1 MeToa1Ka MpoBepKy OanaHca MOIIHOCTEN

TumnoBsle TEOpPETHIECKUE BOIIPOCH! K 3K3aMEHY 0 AUCIHIUIHHE!

. Paznoxxenue B psang @ypse.

. MakcuManeHble, AEHCTBYIOLIME U CPETHHE 3HAYEHUS] HECUHYCOUAANBHBIX Neproauueckux DJIC, HanpsKeHUI U TOKOB.
. KoaddurmenTsr hopmbl, aMIITUTYIBI, HCKaKESHHS

. Yrpomenue psina Oypbe 1 KPUBBIX, CHMMETPHYHBIX OTHOCUTEIBHO OCH a0CIHCC, OCH OpAMHAT U Havaja KOOpAWHAT
. IIpuHIUN HaNOXKEHHS B LEMAX HECUHYCOUAANBHOTO TOKA.

. OmpeneneHne peakTHBHBIX COIPOTHBICHUH Ha PAa3IMIHBIX YaCTOTAX.

. OcobeHHOCTH pacueTa IMOCTOSHHBIX COCTAaBISIONNX psina Pypse A1t Toka

. IlpuMeHeHne MPUHIUIIA HATOXKEHHUS TIPHU pacueTe COCTABISIONIUX MTOJHOH MOIIHOCTH.

. IlosiBNIeHNE MOLITHOCTH UCKAXKEHHS

10. Onpenenenue I1I1. Kommyranus.

11. IlpunayXIeHHbIE ¥ CBOOOAHBIE COCTABIISIONINE TOKOB M HAMPSKEHUH.

12. 3akoHbl KOMMyTalKu. HavanbHbie ycinoBus

13. Pexxum Lienu 10 KOMMYTaluu.

14. Ilpunyxnensslii pexum. Otan I1I1

15. Crioco0bl cocTaBieHus XapakTepucTHIeckoro ypasuenus. Onpenenenue ero crenenu. CBOHCTBAa KOpHEH.
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16. Aneproanyeckuii u konedarenbubii [111

17. Onpenenenue MeToa U OCHOBHBIE 3TaIlbl pacyera. OnpeeneHue HauanbHbIX yenoBuil. OnpeneneHue NpUHYKISHHBIX
coctapisomux. OnpeneneHne KOpHEH.

18. Onpenenenne nocrossHHbIX HHTerpHpoBanus. [1I1 8 R—L memnu. I1I1 8 R—C nenu. I1I1 B nienu BToporo nopsaxa
19. Ipsimoe u obpaTHOE IpeodpazoBanue Jlamaca.

20. 3akonsl Kupxroda B onepatoproii popme. Buyrpennue 3/1C.

21. OKBUBAJICHTHBIE ONepaTOpHbIE cXeMbl. OIpeaeeHe OPUTHHAIOB 110 UX H300paXKEHISIM.
22. ®opmyna pa3IoKeHUS

23. Hanuuue KaTyIIK| WHIYKTUBHOCTH U KOHJIEHCATOpA BO BCEX JTalax pacyera.
24. OcoOeHHOCTH OIpeAeIeHIs HadyaIbHBIX YCIOBUI U MIPUHYKICHHBIX cocTaBiaomux mpu [1I1 B menu CHHYCOMIaIbHOTO TOKa
25. lnepunoHHbIe U Oe3BIHEPIUOHHBIC HETMHEHHBIE SIEMEHTHIL.

26. HenuHeiiHble pe3UCTOPbI, HHAYKTUBHBIE U €eMKOCTHBIE DJIEMEHTBI

27. CyTh aHAJIMTUYECKOTO METO/A.

28. Hcnons3oBanue anmpokcuManuu BAX creneHHBIM TOJTMHOMOM.

29. AnmpokcuMarys KpUBOil HaMarHUYUBAHUS

30. CyTb KyCOYHO-TMHEWHOMH anmpoKCHUMAIIHH.

31. 3ameHa peallbHON KPUBOM OTpe3KaMH MPSAMBIX JIMHUH.

32. Cyrs MeTO/a TAPMOHUYECKOTO OaaHca.

33. Annpokcumanus 3aJaHHON XapaKTePUCTUKH aHATUTUYECKUM BBIPAYKEHHUEM.

34. YpaBHeHHs1 ONHOPOAHON TMHUY B CTAlIHOHAPHOM PEKHME.

35. beckoHeuHO ANMHHAs OAHOpoaHAas TuHUA. CornacoBaHHas Harpyska

36. [lepBu4HbIEC 1 BTOPUYHBIC TApaMETPHIL.

37. KoadduuueHT oTparkeHns1 BOTHBI. JIMHUSA 0€3 UCKAKCHUS.

38. PexuMBbl X0JI0CTOTO X0/1a M KOPOTKOT'O 3aMbIKaHUS

39. YpaBHeHHs JINHUHU O€3 ITOTEePb.

40. Crostune BoaHbl. [IpuMeHeHne nuHuii 6e3 moTephb

41. OcHOBHBIE BEKTOPBI, OMUCHIBAIOIINE MPOLECCH] B NEKTPOMArHUTHOM IOJIE.

42. OgHOpOHBIE U H30TPOIIHBIE CPEIbI.

43. 3aKOHBI MOJHOTO TOKA U 3JIEKTPOMATHUTHOI WHIYKINHU B HHTETPaIbHOH opme.
44. CBs13b 3IEKTPUUECKOTO CMEIIEHUS ¢ 0ObEMHBIM 3apsIOM.

45. IlpuHIMIT HENPEPHIBHOCTH CUJIOBBIX JMHUA MAarHUTHOTO TOJIS

46. duzndeckuil 1 MaTEMaTUUECKUH CMBICI ypaBHEHUN MakcBena.

47. IlonHBIA TOK B TEOPUH OIS

48. 3axoH KynoHa.

49. HampspKeHHOCTD M TOTEHIMAN 3JIEKTPOCTaTUUECKOTO MOJIS.

50. Ypasuenus [lyaccona u Jlannaca. I'paHuYHbIE YCIOBHS.

51. I'pynmet hopmyn Makcsena.

52. MeTopx 3epKaTbHBIX H300paKeHIH

53. 3akons! Oma u Kupxroda B quddepenimansaoit popme.

54. YpaBuenue Jlamiaca 11 3IeKTPUUECKOTO MOJIS B IPOBOAALICH Cpeae.

55. OCHOBHBIE BEJIMYUHBI, XapaKTEPU3YIOIUE MATHUTHOE TIOJIE.

56. 3aKOH MOJTHOTO TOKA.

57. CxanspHbIil 1 BEKTOPHBIN MOTEHIUAIBI MATHUTHOTO MOJIS.

58. YpaBHeHus Makcgeinia.

59. Teopema YmoBa-IlotinTHHTA.

60. IToBepXHOCTHEIH 3 eKT

6.4. MeTtoauueckue PE€KOMEHAallMU K TPOBEACHUIO l'lpOMe?RyTO‘-IHOﬁ aTTeCTallMM 10 JUCHUIIJINHE (MO[ly.]'IlO)

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISIETCS AT IPOBEPKH X014 U Ka9eCTBA YCBOCHHS yueOHOTO MaTepuana,
CTUMYIHPOBaHUS yIeOHON AEATEIbHOCTH 00YJIaOMINXCsl, COBEPIICHCTBOBAHUS METOAUKY MIPOBEJCHUS 3aHATUIN U IPOBOJUTCS B
XO0J1e BCEX BHJIOB y4eOHBIX 3aHATHH, IPEIYCMOTPEHHBIX 110 AUCLIUIIINHE.

Texymuif KOHTPONb YCIIEBaeMOCTH 10 AUCIUILUIMHE OCYIIECTBIISETCS B CIICAYIONNX (popmax:

O YCTHBIN ONpoc (MHIUBUAYATbHBINA, (PPOHTAIBHBIN);
O MUCbMEHHAs CAMOCTOSATENbHAS paboTa;
O TECTUPOBAHUE.

Bunom Texymiero KOHTPOJIS ABIACTCS PyOSKHBIH KOHTPOIIb .

PyOesxHbIil KOHTPOJIb OCYLIECTBISETCS € LENbI0 CHCTEMATHUECKOM IPOBEPKHU TOCTHXKEHHSI 00yJatoIMMUCS 00s3aTeIbHBIX
PE3yNIbTATOB O JUCIUIUIMHE, BEIOIHEHHS IIPOTPAaMMHBIX TPEOOBAHUI K YPOBHIO ITOJTOTOBKH 00yJaroIuxcs. PyOexKHbIH KOHTPOIIb
MIPOBOJUTCS Ha BCEX JIAOOPATOPHBIX paboTax, KOTOPHII BKIIOYAET B ce0s- OTIET MO J1abopaTopHOH paboTe, TECTUPOBAHHE IT0 TEME
3aHATHA.

CamMocTosITeNTbHBIC PA0OTHI BBITOIHAIOTCS B GOPME MHMBHUYaJIbHOTO THCHbMEHHOTO 3a/IaHus, C IIEJIbI0 OLICHKH KaueCTBa YCBOCHUS
CTYACHTaMHU y‘IC6HOF0 Marcpuajia JUCHUITIMHBI IO COOTBETCTBYIOIIIUM TEMaM.

K 3adety u sKx3aMeHy AOITyCKaeTCsS CTyACHT, BBITOJHUBIINI BCE 3TANBI PYOSIKHOTO KOHTPOJIS.

Crnaua nugdepeHIMpOoBaHHOTO 3a4eTa NPOBOAUTCS 110 OMiIeTaMm.

Kputepun orieHKH 3HaHHI 1 yMEHHI CTyAEHTa IPH OTBETE 110 OMIIETY:

0 «OTJIMYHOY, €CIIH CTYJCHT IOKa3aJl IIyOOKHe 3HAHMS TPOrPAMMHOI0 MaTepHaa o MOCTaBICHHOMY BOIIPOCY, TPAMOTHO
" JIOTUYHO €ro u3jaracrt,

| «XOPOILIOY», ECJIU CTYAEHT TBEPJO 3HAET IPOTrPAMMHBII MaTepHal, TPAMOTHO €ro U3JaraeT, He JJOIYCKAeT CYIECTBEHHBIX




HETOYHOCTEH B OTBETE;
O «YIOBJICTBOPUTEILHOY, €CIIH CTYICHT UMEET 3HAHMUS, TOMYCKAET IPyObIe ONIMOKU B OTBETE.

1 Meronrka OLIEHKM KOMIUIEKTA MPAKTUYECKUX 3aaHui 1O JUCLMILIIUHE

KommuiekT npakTudeckux 3aJaHuii 10 AUCIUIIMHE HAIIPaBIeH Ha OLIEHKY YMEHUH 1 HaBBIKOB, XapaKTEPU3YIOLINX OCBOCHHUE
KOMIICTCHITUH.

IIpu mpoBeneHNH MPaKTUKyMa OLIECHHUBAETCS TOCTIKEHE 00YJaIOIIUMCSI [IeJiel, IIOCTaBICHHBIX B pa0OTe B COOTBETCTBHH C
3aganneM. OlEHKa «3aUTeHO» BBICTABIIsIETCS 00yJaIOIeMyCsl, €CJIM OH JIOCTUT BCEX IIeJIe, IIOCTaBICHHBIX B paboTe, BHIMOIHUI BCE
3a/IaHus 10 TeMe 3aHATHS, OQOPMHIT HX COOTBETCTBYIOIIMM 00pa30M, CMOT MPABUIILHO OTBETHTD IPH HEOOXOAMMOCTH HA BOTIPOCHI
MIPEToIaBaTelIs MO CYIIECTBY BHITOTHEHHOW paboThl. OlleHKa «HE 3aYTEHO» BBICTABIIICTCS] O0YUJAIOIIEMYCsI, €CIIH OH HE BBITIOTHUI
WM HE IPEIOCTAaBUJI BCE 3a/1aHUs IO TEME 3aHATHS, HE CMOT NPaBUIIBHO OTBETUTH Ha BOIIPOCHI MIperoaBaTesis o CyIIeCTBY
BBINOJIHEHHOH padoTHI.

2 MeTtoanka OleHKH JabopaTopHBIX padoT

Kommext 1abopaTopHBIX paboT MO TUCHUIIIMHE HAIPABICH HA OI[CHKY YMEHUH U HAaBBIKOB, XaPAKTEPU3YIOIIUX OCBOCHHE
KOMIIETCHIINH.

B xommiext BXOOAT na60paT0prIe pa6OTI>I, KaxJaas U3 KOTOPBIX OICHUBACTCA KPUTCPHUEM «3a4YTCHO» HUJIN «HE 3a4TCHO».
YcnoBusiMu cOPMHUPOBAHHOCTH BCEX MPEAYCMOTPEHHBIX 3TANIOB KOMIIETEHIIMH B MpoIlecce OCBOSHUS 00pa3oBaTebHON
MPOTrpaMMBbl B YACTH AUCUUILTUHBI (MOIYIIS) SABJSIETCS BHIIOJIHEHUE BCEX Ja00paTopHBIX paboT, COOTBETCTBYIOMIUX JAHHOMY 3TaIly
KOMIIETEHIIUH, Ha OLICHKY «3auTeHO». OIEHKa «3a4TE€HO» BBICTABIISETCS 00yJaroIeMycs, €CJIM paboTa BBIIIOJIHEHA TOJHOCTHIO,
TpaBIIBHO 0hOpMIICH OTHYeT 10 JlabopaTopHOH pabote. OOyJaromuiicss IOHUMAET CoJep)KaHNe BEIITOJTHEHHOW paboTHI (3HAET
oIpeieIeHNsI MOHATUH, yMeTh Pa3bsICHUTH 3HAYCHUE U CMBICI JIFOOOT0 TepPMHHA, HCTIOIb3YeMOro B paboTe U T.1I1.), BIageeT
TEOPETUUECKIM MaTEPHUaIOM, OTCYTCTBYIOT OLIMOKH NPH OIMCaHUH TeOpUH, GOPMYITPYET COOCTBEHHBIE, CAMOCTOSTEIIbHBIC,
000CHOBaHHBIE,

APryMECHTUPOBAHHBIC CYKICHUA, TOIMMyCKasd HEC3HAYUTCIIbHBIC OIIMOKH Ha JOTIOJTHUTECIBHBIC BOTIPOCHI. OHeHKa «HEC 3a4TCHO»
BBICTaBIIACTCS 0OyJaroLIeMycsi, €CIy padoTa BHINOIHEHA TOTHOCTHIO, HO OH HE BJaJeeT TEOPETUUECKUM MaTepHalIOM, IOIYCKAeT
rpyOble OIIMOKH, UCIIBITHIBAET 3aTPYJHEHUS B (POPMYIIUPOBKE COOCTBEHHBIX CY)KJICHUH, HECIOCOOCH OTBETUTH Ha BOIIPOCHI
Mperno/iaBarelis [0 CYIIECTBY BBIOIHEHHOH paboThI.

3 Meroauka 6aibHO-peTuHroBo# cuctemsl (BPC)

CymMma 6aJiioB, MOJTyIEHHBIX 00YJaAIONIMXCS B XOJI€ TEKYIIETO KOHTPOJIST M TPOMEKYTOUHON aTTECTAIINH, COCTABIISET OIICHKY
PE3YIBTAaTOB OCBOSHHUSI JUCIUIUIMHBI ¥ IEPEBOTUTCS B HAIIMOHATBHBIA YHCIIOBOW SKBUBAJICHT (TPaJUIIMOHHYIO OIIEHKY).
HanmenoBanue ITokazarens, %

Ouenka «otiaugHo»  86...100

Onenka «3agreno» 51...100

Omenka «xopomoy»  76...85

OrneHka «yoBieTBOpuTenbHO» 51...75

OlieHKa «HEYIOBJIETBOPUTEIHHOY 0...50

4 MeToauKa OLIEHKH KYpCOBOM pabOTHI MO AUCLHIIIIMHE

O1eHKa «OTIMYHO» CTaBUTCS 00ydaroIeMycs, KOTOPBI B CPOK, B ITOJTHOM 00bEME B COOTBETCTBUH C 33/IaHUEM BBITIOTHHII
KypcoByro paboty. [Ipu 3amure n HanmrcaHUN paboTH 00yJaIOIIHICS TPOAEMOHCTPUPOBAT HABBIKH M YMEHHS, JOPMHIpYEMBIC B
pe3yabTaTe OCBOCHUS KOMIIETEHIMU. Tema, 3asBIeHHas B paboTe pacKphITa MOTHO-CTHIO, BCE BBIBOJBI 00YJAIOIIErocs
HOATBEPXKICHBI MaTepHalaMy UCCIEA0BaHUS U pacueTaMu. OTUET NOATOTOBJICH B COOTBETCTBHUU C NPEAbSIBISICMBIMU
TpeboBaHUAMH. B X0/1e 3aIMTHI 00yJaroIIHiics TEeMOHCTPHPYET HEOOXOIUMBIH YpOBEHb C(HOPMUPOBAHHOCTH BCEX
HpEeTyCMOTPEHHBIX 3TANIOB KOMIIETCHIINH, TaeT YSTKHE OTBETHI Ha ITOCTABICHHBIE BOIIPOCHI, CBOOOTHO BIaeeT MOHATHIHHBIM
anmaparoM. OLieHKa «XOPOIL0» CTaBUThCS 00YJaIOIEMYCs, KOTOPBII BBIIIOIHMII KYPCOBYIO pabOTy, HO C HE3HAYUTEIbHBIMU
3aMeYaHUAMH

(ommcky, TpaMMaTHYECKHE OMHMOKH 1 T.21.). TeMa paboTHI pacKphITa, HO BEIBOJBI HOCAT ITOBEPXHOCTHBIM XapakTep, IPaKTHIECKHe
Matepuasl 00paboTaHbl He OIHOCTHI0. B X0/1e 3ammThl 1eMOHCTpUpYeT chOPMHUPOBAHHBIE HA JOCTATOYHOM YPOBHE 3HAHUS,
YMEHHMS M HaBBIKH, yKa3aHHBIX B paboueil mporpaMme 3TaloB OCBOCHHUSI KOMIIETEHIIUH, JOITyCKAaeT HENPHHINITHAIbHBIC HETOYHOCTH
TIPU OTBETAX Ha BONPOCHL. OIeHKa «yTOBIETBOPHTEIBHOY CTABUTCS 00ydaromieMycs, KOTOPBIH JOIYCTHII TPOCYETHI M OITHOKH B
paboTe, He ITOJTHOCTHIO PAaCKPBUI 3asBICHHYIO TEMY, CIEJIAJI TI0-BEPXHOCTHBIEC BBIBOJBI, CJ1a00 MPOJEMOHCTPHPOBAI AaHATUTHIECKHE
CIIOCOOHOCTH M HaBBIKM pabOThI C TEOPETHYECKMMH UCTOUHHKaMU. [1py 3amuTe 1eMOHCTpUPYET He 10 KOHIA c(hOPMHUPOBAHHBIC
9TaIbl KOMIETEHIINN U 3HaHKS TOJIBKO OCHOBHOTO MaTepHala, IOIyCKaeT OIIMOKK IIPUHIUINAIBHOTO XapaKkTepa Py OTBETax Ha
BOIPOCHL. OIIeHKA «HEYAOBICTBOPUTEIHHO» CTABUTCS 00yJaromeMycst, KOTOPEIH He BBIIOJIHIII KypCOBYIO paboTy, JTHOO BEITIOIHHUI
¢ TpyOBIMHU HapyIIEHUSMH TPeOOBaHHH, HE PACKPBLI 3aBICHHYIO TeMY, HE BBITOIHII IPAKTHIECKON YacTH PaboOTHL.

5 Metoanka oueHkH Au(GepeHITPOBAHHOTO 3a4eTa IO UCIIAIUIHHE

OK3aMeH 110 JUCIUIUIMHE COICPKUT TEOPETUUECKYIO YacTh, HAIIPABICHHYIO HA OIICHKY 3HAHHUI M IPAKTHYECKYIO JacTh,
HaIlpaBJICHHYIO Ha OLICHKY YMEHHUH 1 HABBIKOB, XapaKTEPH3YIOIHX 3Talbl (JOPMUPOBAHMUS KOMIIETEHIIMH. DK3aMEHalIOHHbIH OuteT
COZICPKUT JIBa BOIIPOCA, OXBATHIBAIOIINX OCHOBHBIC MOHATHS, N3ydaeMble B AUCLUIUINHE U 3aa4y. DK3aMEH IPOBOAUTCS B
MIICEMEHHOM BHJIE (3a7a4a) M YCTHOH (hopMe - OTBETHI Ha BONPOCHL. [locie mosrydeHns SK3aMeHallnoOHHOTo OriteTa o0ydaromemMycs
npeacTasiseTca 60 MUHYT AU pEelIeHHs 3a1a4d 1 IOATOTOBKH K OTBETaM Ha BOIPOCH! OmteTa. OIeHKa 3a 9K3aMEeH BBICTABIIACTCSA C
Y4ETOM PE3yNIbTaTOB BBIIIOJIHEHHS! TEOPETUUECKON 1 MPAKTUYECKON YacTell B COOTBETCTBUM C IIPUBEICHHBIMHU HIDKE TPEOOBAHUSIMHU.
Kpurepnu orieHKH 5K3aMeHa Mo TUCIUILTIHE

Hrorossrii 6amt

5 (oTIU4HO)




IIpoueHT nIpaBUIBHBIX 33aHUN TEOPETHUUECKOM YacTH dK3aMeHa

OOyuaromuiicst 1aeT NpaBUIIbHBIE OTBETHI HAa 2 BOIIPOCa, CBOOOAHO BlaA€eT NOHATUIHBIM annapaToM

TpeOoBaHNS K pe3ynbTaTaM IPaKTHIECKOH YacTH SK3aMeHa

Pemenne 3agaun BEIOTHEHO B OTHOM 00BbeMe H 6e3 ommboK

Hroroserii 6asmn

4 (xoporio)

IIpoueHT npaBUIIBHBIX 3aJaHUH TEOPETHUECKON YaCTH IK3aMEHa

IIpaBunbHBINM OTBET Ha | BOIPOC U IPH OTBETE HA 2-0if BOIIPOC 00YJarONIUIACS JOMyCKaeT OIHOKY MPUHIIMIHAIBHOTO XapaKTepa,
JEMOHCTPHPYET HE J10 KOHLIa CHOPMUPOBAHHBIE KOMIICTECHIIH

WK TIpH OTBETE Ha 00a BOIpoca 00yJarouiics JOITycKaeT HeIPHHIUITHATIFHEIC HETOYHOCTH TP W3JI0KECHUHN OTBETOB
TpeboBaHnus K pe3ynbTaTaM IPaKTUIECKOI YacTH K3aMEeHA

Pemenre 3agaun BBIMOTHEHO B OJIHOM 00BbeMe, HO C OITMOKaMU He BIMSAIOMIMMY Ha allTOPUTM pacdeTa

Htorosslit 6ann

3 (YOOBIIETBOPHUTENEHO)

IIpoueHT nIpaBUIBHBIX 3aJaHUN TEOPETHUUECKOM YacTH dK3aMeHa

Ipu oTBeTe Ha 0Oa Bompoca 00yJarOLIMICS IOMyCKaeT OMMOKY NPHHIMIIMAIBLHOTO XapaKTepa, IEMOHCTPUPYET He 10 KOHIA
c(OpMHUPOBAHHBIE KOMITETCHITHH

TpeboBaHNs K pe3ynbTaTaM IPaKTHIECKOH YacTH K3aMeHa

Pemenne 3aaun BBIMONHEHO B HEMIOJTHOM 00beMe

Wtorosslit 6ann

2 (HeyIOBJIETBOPHUTEIHHO)

IIpoueHT npaBUIBHBIX 3aJaHUN TEOPETUUECKOM YacTH dK3aMeHa

BCE OCTaJIbHbIE CIIydau

TpeOoBaHNS K pe3ynbTaTaM HPaKTHIECKOH YacTH SK3aMeHa

BCE OCTAJIbHBIE CIy4au

B crnopHBIX ciydasix MpenoaaBaTenb BIpaBe 3a/1aBaTh YTOYHSIOIIUE BOIIPOCH U JaBaTh JOMOIHUTENbHBIE IPAKTUIECKUE 3a1aHHS.

6 MeToanka OLEHKH 9K3aMeHa 110 AUCLUIIINHE

OK3aMeH 10 JUCHUIIIMHE COACPKUT TEOPETUUECKYIO YaCTh, HATIPABICHHYIO HA OIICHKY 3HAHWI M IMPAKTUYECKYIO 4acTh,
HaIlpaBJICHHYIO Ha OLICHKY YMCHHUH 1 HABBIKOB, XapaKTEPHU3YIOIIHX 3Talbl (JOPMUPOBAHMUS KOMIIETCHINH. DK3aMEHALIOHHbIH OnIeT
COJICPIKHT JIBa BOIIPOCA, OXBATHIBAIOIINX OCHOBHEIC OHATHS, U3ydacMble B IUCIUIUIMHE U 3a1ady. DK3aMeH MPOBOIUTCS B
IMICEMEHHOM BHJIE (3a7a4a) M YCTHOH (hopMe - OTBETHI Ha BONPOCHL. [locie mosrydeHns 3K3aMeHalnOHHOTo OrieTa o0ydaromeMycs
npezacTasisgeTca 60 MUHYT AJIs pelIeHHs 3a1a4u U OATOTOBKH K OTBETaM Ha BOIPOCHI OueTa.

O11ieHKa 3a 5K3aMEH BBICTABIIIETCS C YUETOM PE3YIIbTATOB BBIMOIHEHUS TEOPETHYECKON M MPAKTUUECKOHN YacTel B COOTBETCTBHH C
TPUBEICHHBIMH HIDKE TPEOOBAaHUA-MU.

Kpurepun oneHKH 3k3aMeHa 110 IUCIUILINHE

Wrorosslit 6ann

5 (oTH4HO)

IIpoueHT nIpaBUIBHBIX 33JaHUN TEOPETUUECKOM YaCTH dK3aMeHa

OOyyaromuiics AaeT NpaBUIbHBIE OTBETHI HA 2 BOIIPOCA, CBOOOIHO BIaI€eT MOHATUIHBIM annapaTomM

Tpe©oBaHus K pe3ynpTaTaM MPaKTUUECKON YacTH SK3aMeHa

Pemenne 3agaun BEIIOTHEHO B OHOM 00BeMe B 6e3 ommboK

HTorossrii 6ann

4 (xopotio)

ITponieHT npaBUIBHBIX 3aJJaHUN TEOPETUUYECKOH YacTu 3K3aMeHa

IIpaBuBHBIHM OTBET HA | BOIPOC M P OTBETE HA 2-0i BONIPOC 00YJArONIUICS JOMyCKaeT OIHOKY MPUHIIMIHAIBHOTO XapaKTepa,
JEMOHCTPHPYET He 0 KOHIIAa c(hopMHUPOBAHHBIE KOMIIETEHIIUU

WM TIPY OTBETE Ha 00a BoIpoca 00yJaromuiics JOMycKaeT HENPHHIMIHAIbHBIE HETOYHOCTH ITPU U3JI0KEHHH OTBETOB
TpeboBaHNS K pe3ynbTaTaM IPaKTHIECKOH YacTH SK3aMeHa

Pemenre 3agaun BEIMOTHEHO B OJIHOM 00BbeMe, HO C OITMOKaMU He BIHMSAIOIMNMHY Ha aJITOPUTM pacdeTra

Wtorosslit 6ann

3 (YOOBIIETBOPHUTEIEHO)

IIpoueHT nIpaBUIBHBIX 33aHUN TEOPETUUECKOM YaCTH dK3aMeHa

IIpu oTBeTe Ha 00a Bompoca oOyJaromuiicsa AoMmycKaeT OMMOKH NPUHIUIIAAIBHOTO XapaKTepa, IeMOHCTPUPYET He 10 KOHIIA
cpopMHUPOBAHHBIE KOMIICTECHIIUH

TpeOoBaHNs K pe3ynbTaTaM IPaKTHIECKOH YacTH SK3aMeHa

Pemenne 3agaun BRIMOIHEHO B HEIIOJTHOM 00BeMe

WtoroBslit 6ann

2 (HeyIOBJIETBOPHUTEIHHO)

IIpoueHT npaBUIBHBIX 33JaHUN TEOPETHUUECKOM YaCTH dK3aMeHa

BCE OCTaJIbHBIE CIIydau

Tpe©oBaHus K pe3ynpTaTaM MPaKTUUECKON YacTH SK3aMeHa

BCE OCTaJIbHBIE CIIydan

B crnopHBIX ciydasx mpenogaBaTenb BIPaBe 3a1aBaTh YTOYHSIOIINE BOIIPOCH! U JaBaTh JOMOIHUTENbHBIC IPAKTUIECKUE 3a1aHUS.

7. YAEBHO-METOJHUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1. Pexomenayemas Juteparypa




7.1.1. OcHOBHasl TUTepaTypa

ABTOpBI, COCTABUTETH 3arnaBue W3narenscTBO, roa

JI1.1 | becconos JI. A. Teopernyeckue OCHOBBI NEKTPOTEXHUKU. DekTpudeckue uenu: | M.: Iapnapuxu, 2000
Y4ebHUK

JI1.2 |Iletpos C. U. TeopeTHueckne OCHOBHI AIIEKTPOTEXHUKH: yael. mocodne Omck: OUBT, 2018
JI1.3 | B. M. Imutpues, A. TeopeTnueckre OCHOBBI AEKTPOTEXHHUKU: yueOHOe mocoOue : B TYCYP, 2015

B. lllyrenkos, B. 1. 2 yacTsax

XaTHUKOB [u Ap.]
JI1.4 | B. M. Imutpues, A. TeopeTHueckre OCHOBBI AIEKTPOTEXHUKH: yueOHOe mocobue : B TYCVYP, 2015

B. lllyrenkos, T. B. 2 yacTsax

Tanmxa [u ap.]
JI1.5 [A. IO. AdanacseB TeopeTHueckre OCHOBBI AIEKTPOTEXHUKH: yueOHOe mocodue KHUTY-KAH, 2020

7.1.2. JlononHUTEILHAS JTUTEPATYypa

ABTODBI, COCTaBUTENH 3ariaBue W3natenscTBo, ron

JI2.1 | C. M. AnonnoHckuit TeopeTnueckre OCHOBBI AJIEKTPOTEXHHUKH. [IpakTHKyM: yaeOHOe Jlans, 2025
noco6ue Ui By30B

JI2.2 | JI. M. Aranakosa, 3. TeopeTnyeckre OCHOBBI 2IEKTPOTEXHHUKH B TECTaX M 3aJadax: Barl'y, 2022

X. JeBeTbsipoBa ydaebHOe mocodue

7.1.3. MeTtonuueckue pa3padoTku

ABTODBI, COCTaBUTENH 3arnaBue W3narenscTBO, TOI
JI3.1 |O. A. Manaesko, C. TeopeTnyeckue OCHOBBI AIEKTPOTEXHUKU U 0011as snekTponuka: | OMBT, 2010

. Tletpos, A. A. METO/. YKa3aHHS K BBITIOJHEHHUIO J1a0. paboT

Pynnens
JI3.2 [C. . Iletpos, O. A. TeopeTnyeckre OCHOBBI NEKTPOTEXHUKH: METOAUYECKUE OUBT, 2013

ManaeHko yKa3aHHs K 1a00paTopHbIM paboTam

7.3. JInueH3noHHOE ¥ CBOOOHO PACIPOCTPAHsIEMOE MPOrpaMMHOe o0ecneueHne, B TOM YHC/Ie 0Te4eCTBEHHOT0

NMPOU3BOACTBA

OmneparronHas cucrema Windows

Mathcad

7.4. HepequL l'lpO(l)eCCPlOHa.]'ll)Hle 0a3 JAHHBIX U l/lH(l)OpMallI/IOHHl)lX CIIPAaBOYHBIX CUCTEM

ITomuoTekcToBas 6a3a nanueix OVMBT

OnexTpoHHBIN Katanor oudnuorexku OUBT

DNEKTPOHHBIN KaTaior HaydHO-TeXHu4eckor oubmmorekn CI'YBT
OnextpoHHas 6ubnmoreka "FOpait"

DnexTpoHHO-O0ubmmoTeunas cuctema "Jlanp"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIHUIIIMHBI (MO YJIA)

Haznauenue Ob6opynoBanue
YuebHas ayIUTOpUs s | locka yueOHass He MeHee - | INT., KOMIBIOTEpHAs TEXHUKA (CHCTEMHBIH OJOK WM HOYTOYK),
NPOBEACHHS JICKIMOHHBIX | 3KpaH sl MYJIbTUMEIHa IMPOCKTOPa, MPOEKTOpP, CTOJN M CTYN IPEIOJABATENs, CTOJNBI U CTYIbs
3aHATHI TUTSL 00yJaIOIIIXCs
YuebHas AyIUTOPHS qutst | CTON M CTY IperojaBarelisi, KOMIBIOTEP WM HOYTOYK IpenomaBaTens, IPOSKTOp, SKPaH, CTOINEI

MPOBEACHUSA TCKYIIECTO KOHTPOJIA
u l'[pOMe)KyTO‘lHOﬁ aTTeCTaluu

" CTYJIbA UIL 06yqafou11/1xc>1

Aynuatpusi Al caMOCTOSITENTEHOM
paboThI 00yJarOIIIXCSI

CTONBI M CTYJBSI, KOMIIBIOTEpHAs! TEXHUKA C BO3MOXHOCTBIO MOAKIIOUEHUs K cetu "MHTepHeT" u
obecreueHreM
JOCTyIa K IEeKTPOHHOI nH(popMannoHHO-o0pa3zoBaTenbHoi cpene OMBT

Aymutopuss  ans mpoBeaeHus | CTON U CTyA MpenojaBaTessi, KOMIbIOTEp WM HOYTOYK NpernoaaBaTelisi, IPOEKTOp, SKPaH, CTONbI
TPYIIOBBIX ¥ HHIAWBUAYATBHBIX | M CTYIBS [UIS 00yJaIOIIIXCs

KOHCYJIbTaIui

YuebHas ayoUTOPHL quis | Ilepeyens:

MIPOBEIECHUS MPAKTUYECKHUX | - OCHOBHOTO O0OPYIOBAHUSI:

3aHATHHA nabopatopublii cten HTI «TeopeTnaeckue OCHOBBI JIEKTPOTEXHUKI - 4 TIT

- yaeOHBIC HATISIHBIC TIOCOOUS:




HacTeHHble IHakaTel: «llepexomHble Mpouecchl B 3IEKTPUUECKHX —Hemsax», «Pe3oHaHC
HanpspkeHui»,  «CoelMHEHHE  TPEYrodbHHUKOM»,  «CHMBOJMYECKHA  MeTom»,  «3aKOHBI
Kupxroga», «3axonsl Kupxropa m Oma B cHMBONBHOH (opMme» «YcCIOBHBIE 0003HAUCHW,
IIPUMEHSEMbIE Ha IIKaJIaX IEeKTPON3MEPHUTEIBHBIX PHOOPOBY, «COCTIMHEHHE 3BE3 10

YuebOnas
MPOBEICHUS
3aHATHH

aAyUTOPHSI JUTSt
1a00paTOPHBIX

Ilepeuens:

- OCHOBHOTO 000PYIOBaHHUSI:

naboparopusit crery HTL] « TeopeTndeckre OCHOBBI SIIEKTPOTEXHUKI - 4 IIT

- yd4eOHBIC HATJISIHBIC TIOCOOUS:

HacTeHHble MuakaTel: «llepexomHble mpolecchl B 3IEKTPUUECKHX —Lemsax», «Pe3oHaHC
HanpsbkeHui»,  «CoeaMHEHHE  TPeyrodbHUKOM»,  «CHMBONMYECKMH  MeETOm»,  «3aKOHBI
Kupxroga», «3axonsl Kupxropa m Oma B cHMBONBHOH (opMme» «YCIOBHBIE 0003HAUCHHS,
IIPUMEHsEMBbIE Ha IIKaIaX MEeKTPOU3MEPHUTENBHBIX IPUO0POBY, «CoeqHHEHHE 3BE3 10




