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1. HEJIX OCBOEHUA

1.1

Ienu ocBOGHUS TUCLIMIUIMHBL CO3/1aTh OCHOBY TEOPUU aHAIN3A IEKTPUUECKUX LieTeil, TEPMUHOJIOTUIO U CUMBOJIMKY B
ANMEKTPOTEXHUKH, IPUHIUIEI PAOOTHI ATEKTPOUZMEPUTENBHBIX TPUOOPOB U MEKTPOHHBIX YCTPOHCTB, OCHOBBI aHATIOTOBOI
n uQpoBoil HIEKTPOHUKH.

1.2

33.,[[8.'{3 OCBOCHHU: Kypca - (I)OpMI/IpOBaHI/Ie Y CTYAC€HTOB MUHUMAJIBHO HCO6XO,I[I/IMLIX 3HaHUH OCHOBHBIX
QJICKTPOTCXHUYICCKUX 3aKOHOB U CIroco60B 9KCILTyaTalluu CXEMOTCXHUICCKUX peHJeHPII;‘I.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: F1.B

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:
2.1.1 | AropuTMsl TEOPUU UTP
2.1.2 | ba3bl JaHHBIX
2.1.3 | IIpoeKTHBIH TOAXO0/ B TEXHUKE
2.1.4 | YucneHHbIEe METO/IbI
2.1.5 | BbluuCIUTENBHBIE CUCTEMBI, CETU U TEIEKOMMYHHUKALUU
2.1.6 [Oxonorus
2.1.7 | SI3bIKM IPOrpaMMHUPOBAHUS
2.1.8 |HaueprarenbHas reoMeTpuUs 1 HHXKEHEPHAs rpaduka
2.2 JucuumiIMHbl (MOIY/IM) M NPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOM IMCUMIIIMHBI (MOY/Is1) HEOOX0AMMO KaK
npeallecTBYOLIeE:
221 3ammra HHGOpPMALTUH
2.2.2  |HNudopmannonHas 6e30mMacHOCTh
2.2.3 | KommeioTepHas rpaduka
2.2.4 |IIpoextupoBaHue HHPOPMAIIMOHHBIX CHCTEM
2.2.5 |IoaroroBka K MpoIeaype 3allUThl U 3aIIUTa BEITYCKHOW KBATHN(UKAITMOHHON pabOTHI
2.2.6 |IIpepnunnoMHas IpakTHKA
2.2.7 | CpencrBa HHPOPMATHU3AINH B METAILTYPTHA
2.2.8 | CpencrBa nHGOpPMATHU3AIUHN B SHEPTETUKE
3. PE3YJIbTATBI OBYYEHUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIIUSIMUA
4. CTPYKTYPA U COAEP)KAHUE
Kon Haunmenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | Ilpumedanue KM Boinosan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMITeTeHI i pecypcsl padoTsI
Pa3gen 1. OcHoBHBIE
NOHATHSI ¥ 32KOHBI TEOPUH
IeKTPUYECKHX Lieneii
1.1 [Ipenmer xypca, ero mecro B 6 1 J1.2
cucreme JI1.6J12.1
ANEKTPOTEXHUUECKOTO J12.2
oOpa3zoBaHusl. 213232354
DneKkTpuuecKas LUemnb U ee
aneMeHThl. [IpuHInnuansHbIe
CXEMBI U CXEMBbI
3amernieHus. /JIex/
1.2 [ToBTOpEHNE OCHOBHBIX 6 4 JIT.1JI1.2
3aKOHOB (DM3UKH pasjiesa JI1.3 1.4
"DNeKTPUYECTBO U JI1.6J12.1
maraerm3Mm". /Cp/ J12.2J13.1
J3.2
21322324

Pa3nen 2. JIuneiinbie
JJIeKTPUYECKHUeE Ienu
NOCTOSTHHOI0 TOKA




2.1 3akonsl Oma u Kupxroga 2 1.2
JUTSL TMHEHHBIX JI1.6J12.1
ANIEKTPUYECKUX LIeTIei J2.2
MOCTOSIHHOTO TOKA. 3aKOHBI 21322354
SKBHBAJICHTHBIX
npeoOpa3oBaHHil. IITEMEHTHI
CXeM 3aMEeIICHUS e
MOCTOSIHHOTO TOKa.

VIcTOYHMKH TOCTOSIHHOTO
TOKa, OCHOBHBIC
XapaKTEPUCTUKU U PEKIMBI
pabotsl. /Jlex/

2.2 Pacuer snekrpuyeckux nernei 2 JI1.1
C OJHUM UCTOYHHUKOM JI1.5J12.1
METOJIOM IKBHBAJIEHTHBIX 2.2
npeoOpa3oBaHuil. 21322324
IMpumeHenue Meroaa
HaJIOXKEHHS (CyNepIIo3nIN)

JUTS pacyeTa MEeKTPHIECKUX
Lerei ¢ HECKOJIIBKUMU
nucTouHuKamu. [IpumeHeHnue
3akoHOB Knpxrocda mis
pacdera IMEKTPUICCKUX
nerei. /JIex/

2.3 Pacuer snekrpuueckux nernei 2 JIL.2 JI1.5
METOJIOM KOHTYPHBIX TOKOB U JI1.6J12.1
Y3JI0BBIX IOTEHIIUAJIOB. 2.2
Merton aByx y3moB. Meron 21022 33 54
SKBUBAJICHTHOTO T€HEpaTOpa.

CpaBHUTENBHEIHN aHATH3
METOJIOB pacuera JIMHEHHBIX
ANEKTPUICCKHX LeTIeH
MTOCTOSTHHOTO TOKa. MeTo b
MIPOBEPKU MPABUIILHOCTH
pacuera. /Jlex/

2.4 Pacuer npocthix 4 JI1.1JIL.5
3NIEKTPUYECKUX LIeTIeH C JI1.7J12.1
OJHUM UCTOYHUKOM METOJOM JI2.2J13.2
SKBUBAJICHTHBIX 21322324
npeoOpazoBanuii. Pacuer
IEKTPUUECKUX LieTiell ¢
JIBYMSI HCTOYHHKAMH
MeToI0M Hanoxenus. /TIp/

2.5 Pacuer cnoxxHbIX 2 JIT.1JI2.1 I'pynmosoe
ANIEKTPUUECKUX LIeTiei JI2.2J13.2 3aHATHE
METOJaMU KOHTYPHBIX TOKOB, D192 33 54
Y3JIOBBIX TTOTEHIMANOB. /I1p/

2.6 KonTtponsHas pabdora 1 /TIp/ 2 JI.1 J11.2

J1.5
JI.6J12.1
J12.2J13.1

213232354
2.7 DNeKTpUIecKue Iernu 4 JIL.2 JI1.5 I'pynmoBoe
MOCTOSIHHOTO TOKa /J1ab/ JI1.6 3aHATHE
JI1.7J12.1
JI2.2713.1
21322354

2.8 W3yuenue meTonoB pacuera 12 JIT.1JI1.2
JTUHEHHBIX IIEKTPUIECKUX JIL.5 JI1.6
Lernei MoCTOSHHOTO JI1.7J12.1
Toka. /Cp/ J12.2J13.1

J3.2

010233 54




Pa3nen 3. JIuneiinbie
JJIeKTPpUYeCKHe Ienu
CHHYCOMIAJILHOTO
nepeMeHHOr0 TOKA

3.1 OCHOBHBIE XapaKTEePUCTUKU JI1.1 J11.5
HUCTOYHHUKOB JI1.6
CUHYCOHMJIaIbHOTO JI1.7J12.1
IIEPEMEHHOTO HAIIPSDKECHUS U 2.2
Toka. [IpeumymiectBa 21322324
MPUMEHCHUS IEPEMEHHOTO
TOKa B CHCTEMax
AIEKTPOCHAOKEHHUSI.

MaremaTHyeckoe
TIpe/ICTaBICHIE
CHHYCOMIANBHBIX BEJIMINH B
ANEKTPOTEXHUKE.
Bpamatormuecst Bektopa U
KOMILTEKCHEIE
9HCJIA.0IHOCT B IEISIX
MEPEMEHHOTO TOKA.
AKTHBHas, peaKTUBHA,
MOJTHAS] MOIITHOCTb.
Koadduuuent mourHocTH.
Iermn nmepeMeHHOTO TOKA C
WHIyKHBHBIMU

cBs3sMH. /JIex/

32 Tpexdasnsle nemu J12.1J12.2
CHHYCOMIaJIbHOTO 21523354
MIEPEMEHHOTO TOKA.

OCHOBHBIE IPEUMYIIECTBA
Tpex(azHbIX CUCTEM.
CriocoOBl TTOITyqeHHs H
OCHOBHBIE XapPaKTEePUCTHKH
Tpex(}a3zHOTo MepeMEeHHOTO
HanpspkeHus. /Jlex/

33 Crioco0bI COeqUHEHNS JI1.1 JI1.5
Tpex(}a3HBIX HICTOYHUKOB C JI1.6
Harpy3koi. CHMMeTpUYHBIE J1.7J12.1
Y HECUMMETPHYHBIE PEKUMBI J12.2
paboTel. ABapHiiHbIe 21223354
PEeXUMEI TpeX(a3HBIX CeTeil.

MouHocTh B Tpexda3Hoi
CETH, METO/IbI I3MEPCHHUS
AKTUBHOU U PEaKTUBHOU
MourHocTH. /JIex/

34 Pacuer ogHO(a3zHBIX J1.1 I'pynmosoe
ANIEKTPUYECKUX LIeTIei JI1.2J12.1 3aHsATHE
nepeMenHoro Toka. /I1p/ J12.2]13.2

0103233 54

3.5 Pacuer pezonancHbIX J1.1 I'pynnoBsoe

sernennii /TIp/ JI1.2J12.1 3aHATHE
J12.2J713.2
0103233 54

3.6 Pacuer Tpexda3abix J1.1 I'pynnosoe
ANIEKTPUYECKUX LIeTIei JI1.2J12.1 3aHATHE
nepeMeHHoro Toka. OCHOBBI J12.2J13.2
MOCTPOEHHUS MIEKTPUUECKOTO 013025324
JIBUTATEIS M IIPHHIKIA €T0
pa6oTs1 /TIp/

3.7 KonTtponsHas padorta 2 /TIp/ JI.1J11.2

J1.5
JI.6J12.1
J12.2J13.2

31092 33 54




3.8 DNeKTpUYECKHe Henu 4 J1.1 I'pynnoBsoe
01HO(a3HOTO MEPEMEHHOTO JI1.6J12.1 3aHATHE
ToKa /J1ab/ JI2.2713.1

0103233 54

3.9 TpexdasHbie aeKTpHUECKIe 4 J1.1 I'pynnoBsoe
LU IIEPEMEHHOTO JI1.6J12.1 3aHATHE
Toka /J1ab/ JI2.2713.1

01323354
3.10 [UByuenue meronoB pacuera 12 JIT.1JI1.2
JUHEHHBIX NEKTPUUECKUX JI1.3 JI1.5
Lenei CHHyCOMAaIbHOTO JI1.6
nepemMeHHoro Toka /Cp/ JIL.7712.1
JI2.2713.1
J3.2
3122 33 54
Pa3nen 4. JIuneiinbie
JJIeKTpUYecKUe Henu
TepeMeHHOI0 TOKA ¢
HEeCUHYCOUTAILHBIMH
HCTOYHHKAMM.

4.1 Hecunycounanbubie 2 JIT.1JI1.2
MEPUOIUUECKIE HAMPSKEHHS JI1.5
Y TOKH, IPUYUHBI UX JI1.6J12.1
BO3HHUKHOBEHUS. Pa3noxenue 2.2
B psag Dypee. HeiicTByromue 0103233 54
U CpelHUe 3HAUECHUS
HECHHYCOUIATBHBIX
BenmunH. Koaddunmentsr,

XapakTepusyromue Gopmy
KpuBOil. MOIIHOCTH pH
HECHHYCOUIATHHBIX
npouneccax. Koaddumment
MourHocTH. /JIex/

4.2 Paznoxenue 2 JI.1 I'pynmnosoe
HECHHYCOMIAJIbHBIX JI1.2J12.1 3aHATHE
HaNpsDKEHUH U TOKOB B Psift 2.2
Ddypre. /Tlp/ 213232354

4.3 Pacuer nuHelHbBIX 2 JI1.1 I'pynmoBoe
ANIEKTPUYECKUX IIeTIeH Tpr JI1.2J12.1 3aHATHE
HECHUHYCOHJAJIBHBIX 2.2
Bo3xeiicTBusx. /I1p/ D192 03354

4.4 Hccnenoanue 2 JI1.1 I'pynmoBoe
HECHHYCOHIaJIbHBIX JI1.2J12.1 3aHATHE
ANEKTPUIECKUX Iereit /J1ab/ JI2.2713.1

21322324

4.5 N3ydenue meronoB pacuera 12 JI2.1J12.2
ANIEKTPUYECKUX LIeTIeH ¢ 21223354
HECHHYCOUTATbHBIMH
ucrounukamu /Cp/

Pa3gen 5. DnexkTpuyeckue
LeNnu ¢ HeJIMHeHHbIMH
JjIeMeHTAMHU

5.1 [TonsiTHE O HEMMHEHHBIX 2 JIT.1JI1.2
ANIEMEHTaX HIEKTPHUUECKON JI1.6J12.1
uenu. [IpuanHb JI2.2J13.1
BO3HUKHOBEHUS 01223354
HenuHelHocTh. CBOKCTBA
HEJMHEWHBIX JIEMEHTOB.

Knaccugukarus MeTonoB
pacuera neneu ¢
HEJTUHEHHBIMU
aneMeHTamu. /Jlex/

5.2 Henunelinsie snexrpuuecue 4 JIL.TJI1.S
LIENTH TIEPEMEHHOTO JI1.7J12.1
ToKa. /Jlex/ JI2.2713.1

010233 54




53 Pacuer HenmHeWHbIX 2 JIT.1JI1.S
ANEKTPUYECHX LieTieit JI1.7J12.1
MOCTOSTHHOTO ToKa. /TIp/ 2.2

21322354

54 KontponsHas pabora 3 /IIp/ 2 JI1.1J11.2

JI1.3 JIL.5
J1.6
JIL.7712.1
J12.2J13.1
J3.2
213232354

5.5 Henunelinele anekrpuyeckue 3 JI1.1J12.1 I'pynnosoe
LIENH MOCTOSHHOTO JI2.2J13.1 3aHSATHE
Toka /J1ab/ J3.2

213232354

5.6 W3yuenue meTonoB pacuera 12 JIT.1JI1.2
HEJIMHEUHBIX YIEKTPUYECKUX JI1.3 JIL.5
nenei. /Cp/ JI1.6

JI1.7]12.1
JI2.2713.1
J3.2
013233 54
Pa3gen 6. MarnutHble nenu

6.1 OCHOBHBIE IOHATHS U 2 J1.1
3aKOHBI MAaTHUTHBIX IIETICH. JI1.2J12.1
DKBHUBaJICHTHOCTh 3aKOHOB H 2.2
BEJIMYMH JIEKTPUUYECKUX U D152 33 54
MarHUTHBIX Tieneit. /JIex/

6.2 Bnusaue xpusoit 2 J1.1
HaMaTrHIYUBAaHUA Ha (GOpMy JI1.2J12.1
KPHUBBIX HaNpsDKEHUsI, TOKA U 2.2
notoka. [Torepu B 21223354
CepACYHHKAX U3
(heppOMarHuTHBIX
MaTepuanoB. /JIex/

6.3 YpaBHEHUs1, BEKTOPHBIC 2 JIT.1JI1.5
JIMarpaMMBbl U CXEMBI JI1.6J12.1
3aMeLEHUS 2.2
TpaHcopMaTopa. D152 33 54
OmnpeeneHue napaMeTpoB
cXeMbI 3amerieHus. /JIex/

6.4 Pacuer HenmHeHBIX 2 JI1.1
MAarHUTHBIX LIENeH JI1.2J12.1
MOCTOSTHHOTO ToKa. /TIp/ 2.2

21322354
6.5 W3yuenue meTonoB pacuera 12 JIT.1JI1.2
MarHuTHbIX 1emneit. /Cp/ JI1.3 JI1.5
J1.6
JIL.7712.1
JI2.2713.1
J3.2
213232354
Paznen 7. Hudpossbie
ycTpoiicTBa

7.1 Jlornueckue QyHKIHU. 3 JI1.3
[Tonsrtue o noruyeckon JI1.4J12.1
(HDYHKIUH U JIOTHIECKOM 2.2
ycrpoiictse. Jlornueckue 013025324

(byneBsl) GpyHKUINY.
CnocoOs! 3aJanus
JIOTHYECKHUX (DYHKIHH.
Jloruueckue 371€MEHTHI.
MuHUMH3AINS TOTHYECKHX
¢ynxnmit. KapTer

Kapno. /JIex/




7.2 Krnaccudukanus nudpoBeix J1.3
yerpoiicT. Lludpossie JI1.4J12.1
KOMOWHAIIMOHHBIE J2.2
YCTPOHCTBA. 0103233 54
MynbTHIIEeKCOp.
JleMyIbTHILTIEKCOD.
Hemmudpatop. [udpatop.
IMomxycymmatop. Cymmarop.
Borunrarens. YMHOXHUTEND.
Cxema KOHTPOJIS YETHOCTH.
Kommapatop. Hudpossie
MOCJIEI0BATEIBHOCTHBIE
ycTpoiicTa. Tpureps.
Cuerunkw /JIex/
7.3 Jlormueckue QyHKIHM. JI.3
[onsaTtue o norudecko JI1.4J12.1
(HYHKIIUM U JIOTHYECKOM J12.2
YCTpOMCTBE 2130232324
MuHAMU3AIHS TOTHIECKAX
¢dynkuuit. Kapter Kapso.
[TepeBon uncen u3 ogHOM
CHUCTEMBI CUUCIICHS B
APYryIo.
Mp/
7.4 Pacuer npuHIMNIHaNBEHBIX JI.3
CXEM JJIEMEHTOB JI1.4J12.1
Pacuer u ananu3 paboThI 2.2
nemmmdparopa, 213233 54
MYJIBTHILIEKCOPa
Pacuer u aHanmu3 paboThI
TPUITEPOB
Mp/
7.5 KonTtponsHas padora 4 /TIp/ J1.3
JI1.4J12.1
J12.2J13.3
J3.4
31922 33 54
7.6 OCHOBHBIE JIOTHYECKHE J1.3 I'pynnosoe
anemMeHTsl /J1ab/ JI1.4J12.1 3aHATHE
J12.2J13.3
J3.4
010323354
7.7 udpossie I3 I'pynmoBoe
Kommaparopsl /J1a6/ JI1.4J12.1 3aHATHE
J12.2J13.3
J3.4
2103233 54
7.8 CHHTE3 U UCCIIeIOBaHNE JI.3 I'pynmoBoe
Tpurrepos /J1a6/ JI1.4J12.1 3aHATHE
J12.2J13.3
3.4
213233 54
7.9 HUccnenoBanue mudpoBbIX JI.3 I'pynmooe
CYETYMKOB MMITYIIBCOB /J1ab/ JI1.4J12.1 3aHATUE
J12.2J13.3
J3.4
3192 33 54
7.10 | HcanenoBaHue aHaNOro- J1.3 I'pynnosoe
TUPPOBBIX JI1.4J12.1 3aHATHE
npeobpaszoBateneii /J1a6/ J12.2J13.3
J3.4

010233 54




7.11

Brmmonuaenne u opopmieHue
nmomariHei padbotsl /Cp/

JI1.3
J11.4J12.1
J12.2J13.3

J3.4

0103233 54

7.12

IMoaroroeka k 3k3ameny /Cp/

JI1.1J11.2
JI1.3 J11.4
JI1.5 JI1.6
J1.7J12.1
J12.2J13.3
J13.4
012233 54

7.13

IIpoBeneHue
JK3ameHna /DK3aMeH/

JI.1J11.2
JI1.3J12.1
J12.2]13.1
JI3.2J13.3
3.4
9293 54

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB




5.1. Bonnpocsl 11 caMOCTOATEIbHOM NMOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

Teoperuueckue BOMpockl K KOHTpoIbHOH padote Nel (TTK-1-31; YK-3-31)

L. OnexTpuueckas Ienb U ee eMeHTHl. [IpuHnunuansHas cxema U cxema 3amenieHus. IlocneqoBaTenbHoe napanienbHOe
U cMellaHHoe coeanHeHne. OCHOBHBIE JIEMEHTBI CXEM 3aMEIEHUS.

2. Pacuer anexTpuueckux Ieneil ¢ OAHUM HCTOYHHKOM METOJOM 3KBUBAJIECHTHBIX NPeoOpa3oBaHUM.

3. Pacuer cnoXHBIX 2JIEKTPUUYECKUX IIeTeill ¢ HECKONBbKUMHU McTOUYHUKamu. McmonpzoBanue 3akoHoB Kupxroga. Meron

KOHTYPHBIX TOKOB.

4. MeTton y370BBIX MOTEHIIMAIOB, METO/ ABYX Y3JIOB.

5. Metoa 3KBUBaJIEHTHOIO I'€HEPaTOpa.

6. Metoa HaI0KEHU.

7. MakcumanbHOe, ISHCTBYIOIIEE U CpeHee 3HAYCHHE CHHYCOMIAIbHBIX BEIIWYHH.

8. Crioco0bl MpeICTaBICHUS] CHHYCOUJATBHBIX BEIMYHMH. Bpamiaroniecs: BEKTOpa, BEKTOPHAs IUarpaMMa, KOMIUIEKCHBIE
YHCIIa.

9. OCHOBHBIE JIEMEHTHI IIeTIeH MEePEMEHHOT0 TOKa, 3aKoH OMa B KOMIUIEKCHOW (hopMe Il pe3UCTHBHOTO, HHIYKTHBHOTO U
€MKOCTHOTO 3JIEMEeHTa.

10. lenun nepeMeHHOr0 TOKa C MapajuieNIbHBIM M MOCIe0BaTebHBIM coennHenrneM aneMenToB (R — L, R — C).

Teoperndeckre BOIPOCH K KOHTposbHOH pabore Ne2 (TTK-1-31; YK-3-31)

L. OCHOBHBIE CBOMCTBA €EMKOCTHOI'O 2JIEMEHTA.

2. OCHOBHBIE CBOHCTBAa MHIYKTUBHOTO DJIEMEHTA.

3. D¢ PeKTHBHOCTh NPHUMEHEHUs TPEX(Pa3HOTO IIEPEMEHHOTO TOKa, JOCTOMHCTBA, CXEMBbI COCINHEHUH.

4. Tpéxdasnas cucrema nepemeHHoro Toka. CoeMHEHHE 3BE3/a.

5. CoennHenne Tpex(a3zHOW HArPY3KH 3Be3/10i 0€3 HEHTpanbHOro MpoBoaa (TpexnpoBoaHas cxema). CHMMETPUYHBIH U
HECUMMETPHYHBIH PEeXXUM PabOTHI.

6. CoenuHenne Tpex($a3zHOi Harpy3Kd 3Be3l0H ¢ HEWTpaIbHBIM MpoBoJOM. CHMMETPUYHBIN U HECHMMETPHYHBIH PEeXXUM
paboTEL.

7. Coenunenue Tpex¢a3zHOW Harpy3Kd TPeyroJbHUKOM. CHMMETPUYHBIH U HECUMMETPUYHBIA PEXUM PaOOTHL.

8. MoIHOCTh B LENU NMEPEMEHHOIO TOKA, aKTHBHAs, PEaKTUBHAS, MOTHAS.

Teoperuueckue BOMPOCH K KOHTPoJIbHOH padote Ne3 (ITK-1-31; YK-3-31)

L. DNeKTpUUecKre LeNu HECUHYCOUAanbHOro Toka. OmnpeneneHue, MoNoXUTEIbHOEe U OTPULIATENIbHOE BIMSHNE
HECHHYCONIATBHOCTH.

ITprauHEI BOSHUKHOBEHUS! HECHHYCOMIAIBHBIX PEKAMOB B JIMHEHHBIX JICKTPHUYECKUX IETIAX.

Paznoxxenue neproanveckoil GyHKIUH B TPUTOHOMETPUUYECKUHN PSIA.

IMosicaute ocobeHHOCTH pabOTHI 3-X (ha3HBIX CUCTEM, BBI3BIBACMBIX FAPMOHHMKAMH, KPATHBIMH Tpem?

JaiiTe onpeneneHue MOCTOSHHON COCTaBISIONICH, OCHOBHOM M BBICHIMM rapMOHUKAM.

OCHOBHBIE XapaKTEPUCTUKU MEPHOANIECCKIX HECHHYCOHIAIbHBIX BEIHUHH.

MoOLIHOCTh e HECUHYCOUAATbHOTO TOKA.

AnroputM pacuéra uenu npu JeiictBuu Ha He€ HecuHycouzpanbHoi DJIC.

NNk LD

Teoperuueckue BONpock K KOHTPoJIbHOH padote Ne4 (ITK-1-31; YK-3-31)

Jlormueckue dynxuun «1», «HE». Tabnuia uCTHHHOCTH, BpeMEHHasl [MarpaMMa, 0003HadeHHe Ha cXeMax.
Jlormueckuii snement «2M-HE» B nuoaHO-TpaH3uCTOpHOM JoTHKe. [IpuHIAT paboTHI.

Jlornaeckue ¢ynkimm «AJIN», «HEy. Tabnuia HCTHHHOCTH, BpEMEHHAs JUarpaMma, 0003HaueHHE Ha CXeMax.
Tpan3ucTopHO-TpaH3ucTOpHas Joruka. Onpenenenue. O6GnacTb UCIONB30BAHUS.

Jlornaeckue pynkimm «MJIN-HE», «HE». Tabmuma ucTHHHOCTH, BpeMEeHHAasI AWarpaMma, 0003HadeHHE Ha CXeMax.
JuonHo-TpansucropHas noruka. Onpenenenue. Onucanue cxemsl goruuyeckoro "2M" Ha nuonax.

Kakyto (QyHKUHIO BBITONHSET 3JIEMEHT, M300paKeHHBIA Ha pucyHke ? JlaliTe ero ommcaHue.

. Jlornueckue ¢ynkiyn «Mckmovaromee NN (XOR)», «HE». Tabauiia KCTHHHOCTH, BpeMEHHasl [uarpamma,
o003HavYeHHE HA CXEMax.

9. K xaxoMmy BHIy JIOTMKH OTHOCHTCS JIEMEHT, M300pakeHHBII Ha pucyHke? JlaiiTe ero ommcanue.

10. Jlornueckue Qynkuun «3W»». Tabmuna UCTHHHOCTH, BpeMEHHasl AuarpaMma, 0003HadeHHE Ha CXeMax.

11. JlaliTe kpaTkoe onMcaHue BCEX TEXHOJIOTHH MOCTPOEHUS JIOTHYECKUX JIEMEHTOB.

R

ITpakTrveckue 3a1aHus K KOHTPOJIbHOM pabote Nel (oomrue popmymuposkn) (ITK-1-Y1,B1; YK-3-V1,B1):

1. OnpeaenuTs TOKH B BETBAX M HAIPsDKEHUS Ha ydacTkax cxemsl, ecii R1= 50 Om, R2=100 Om, R3=60 Om, R4=160 Owm,
R5=20 Om, R6=100 Om, E=200 B.

2. OnpenenuTh TOKU B BETBSAX CXEMBI METOJI0M KOHTYPHBIX TOKOB, eci R1=100 Om, R2=10 OmM, R3=50 Om, R4=20 Om, R5=50
OmMm, R6=30 Om E1 =100 B, E2 =120 B, E3 =50 B.

ITpakTrveckue 3aaHus K KOHTPOJIbHOM pabote N2 (o6mmue popmyauposkn)(ITK-1-YV1,B1; YK-3-V1,B1):

1. Onpenenurs TOKH BO BCEX BETBAX CXEMBl U MAJICHUS HAIPsDKEHUs Ha ee ydacTkax, ecin U = 100 B, R1 =5 0mMm, R2 =5
Om, R3 =20 Om, X1=20 Owm, X2 =10 Om, X3 =5 Owm. [TocTpouTs BEKTOPHYIO IUarpaMMy TOKOB M HAIIPSHKEHUH Ha KaXKIOM U3
Y4acTKOB.

2. B naHHOI 11eTH K HIeaTbHOMY Tpex(a3sHOMY HCTOYHHKY mpHcoennHeHa Harpyska. DJIC TpexdaszHoro uaeaibHOTO




UCTOYHUKA PABHBL...

ITo 3a1aHHBIM 3HAYEHHUAM aKTHBHBIX U PEAKTUBHBIX CONPOTHUBIICHUH ()a3 Harpy3KH ONPE/CIHTh:

- Bun coenunenus;

- ®azHble TOKU U HAIPSDKEHUS HA Harpy3Ke U HAIPSKEHUE CMELIECHUS HEUTPaIl, aKTUBHYIO, PEAKTUBHYIO, IIOJIHYI0 MOLIHOCTb.

[MpakTrveckue 3a1aHus K KOHTPOJIbHOM pabote Ne3 (o6mmue popmynauposkn) (ITK-1-Y1,B1; VK-3-Y1,B1):

1. PaccunraTh 3HaYCHUS TOKOB JIJIsl KXKI0H TApMOHUKH Ha KaXKJIOM M3 YU4aCTKOB IIeNH 1 00IIee 3HaUSHHE IEHCTBYIONIETO TOKA.
R=10 Om, L=5 mI', C1=100 mx®D, C2=200 MxD.

BennunHa HECHHYCOUIATBHOTO HAIPSKEHUSI:

2. PaccunTarh 3HA4YEHUS TOKOB IS KOXKJOW TAPMOHHUKH Ha KaXXJIOM U3 YIaCTKOB IIENH U 00IIee 3HaUCHUE JCHCTBYIOIIETO TOKA.
R=26 Om, L=2 mI'H, C1=80 Mx®. BennunHa HECHHYCOU-IATBbHOTO HAMIPSKEHHUS:

IIpakTrdeckue 3a1aHus K KOHTPOJIbHO# pabote Ned (o6mmue popmynauposku) (ITK-1-Y1,B1; VK-3-V1,B1)::

L. Ha ocHoBaHMM TaOIHIBI HCTUHHOCTH COCTaBUTH JIOTHUECKYIO CXEMY, OCYIIECTBISIONIYI0 €€ peanu3aliyio.
X1 X2 X3 X4 Y1 Y2 Y3

0 0 0 0 0 0 0

1 0 0 0 0 0 0

0 1 0 0 0 0 0

1 1 0 0 1 0 0

0 0 1 0 1 0 0

1 0 1 0 1 0 0

0 1 1 0 1 0 1

1 1 1 0 1 1 1

0 0 0 1 1 1 1

1 0 0 1 1 1 1

0 1 0 1 0 1 1

1 1 0 1 0 1 1

0 0 1 1 0 1 1

1 0 1 1 0 0 1

0 1 1 1 0 0 0

1 1 1 1 0 0 0

2. Ha ocnoBanmn tabmmis! nctuaHOCTH coctaBuTh CJH® n CKH® 3anmce ypaBHeHHS.

had

[Mony4unTs yNpomEHHOE JTOTHYECKOE BBIPAKEHUE HAa OCHOBE MPEACTABICHHON TaOIUIBI HCTHUHHOCTH.
4. [Tomy4nTs JIoTMYECKOE BhIpaKEHHE Ha OCHOBaHMHU KapThl KapHo.

Teoperunueckue Bonpocs! K 3x3ameny (I1K-1-31; YK-3-31)

1. DnexTpudeckas enb U ee MeMeHTHL. [IpuHIMIagpHas cxeMa U cxema 3amerneHns. [locnenoBarensHoe mapauieibHOe U
cMelIaHHoe coefuHeHne. OCHOBHBIE IEMEHTHI CXeM 3aMEelIeHHS.

2. Pacder anekTpHyecKuX Lenei ¢ OJHUM UCTOYHUKOM METOA0M SKBUBAIICHTHBIX MpeoOpa3oBaHuil. Mcronb30BaHuE 3aKOHOB
Kupxroda.

3. PacueT CI0XKHBIX AIEKTPUUECKHX LIENEH ¢ HECKOJIbKUMY UCTOYHUKaMU. MeToa AByX y310B. MeTo KOHTYPHBIX TOKOB.

4. OCHOBHBIE CBOMCTBA PE3UCTUBHOTO 3JIEMEHTA, 3aBUCUMOCTD OT TEMIIEpaTypHOTo Koddduuuenra, 3akon OMa aJ1sl pe3UCTUBHOTO
JJIEMEHTA.

5. CompoTHuBIIEHHE B IIETTH MIOCTOSIHHOTO TOKa. CIIOCOOBI COCIMHEHMS.

6. MakcumanbsHOe, IeHCTBYIOIIEe U CpeJHee 3HAUCHNE CHHYCOUAANBHBIX BETHIHH.

7. Llenu mepeMeHHOT0 TOKa ¢ coeMHeHneM 31eMeHToB R — L — C.

8. OCHOBHBIE CBOMCTBAa EMKOCTHOI'O JIEMEHTA.

9. OCHOBHBIE CBOIICTBAa UHYKTUBHOI'O 2JIEMEHTA.

10. D¢ dexTBHOCTD MpUMEHEHUS Tpex(azHOro NEPEeMEHHOT0 TOKa, TOCTOMHCTBA, CXEMbl COSAMHEHHH.

11. Tpéxcdasnas cucrema nepeMeHHoro Toka. CoeJMHEHHE 3B€3/1a.

12. Coenunenne TpexdaszHoit Harpy3KH 3Be3/101 0e3 HeHTpaIbHOTO MPOBOIa (TPEXNPOBOIHAS cxeMa). CHMMETPHUYHBIH 1
HECHMMETPHYHBIA PEeXXUM PaOOTHI.

13. Coennnenne TpexdasHoii Harpy3kH 3B€3/101 ¢ HEHTPaIbHBIM MPOBOJOM. CUMMETPUYHBII 1 HECUMMETPHYHBIN PEXUM pabOTHI.
14. CoenmHenne Tpex($a3zHOi HArpy3Ku TPeyrolbHUKOM. CHMMETPUYIHBIH 1 HECHMMETPHIHBINA PEKIM pabOTEHI.

15. MomHoCTS B IIeNH IEPEeMEHHOT0 TOKa, aKTUBHAS, peaKTUBHAs, MoHas. KoadhduimeHT MoutHoCTH.

16. DnekTpuyeckue enu HeCUHYCOUJaNbHOrO ToKa. OnpeneneHye, MoJ0KUTeIbHOE U OTPULIATENIEHOE BIUSHHIE
HECUHYCOUAATBHOCTH.

18. TIprarHBI BOSHIKHOBEHHS HECHHYCOMIANBHBIX PSKIMOB B IMHEHHBIX IEKTPHUYECKUX IIETISX.

19. PaznoxeHue nepuoandeckoi GyHKINH B TPUTOHOMETPUYECKHI S

20. [laiiTe onpezeneHue MOCTOSTHHON COCTABIIAIONIEH, OCHOBHOM M BBICIIMM I'apMOHHKAM.

21. OcHOBHBIE XapaKTEPUCTHKH TEPHOTIMYECKIX HECHHYCOUTATBHBIX BEITHIHH.

22. MouHoCTh LIeNu HECUHYCOUIaIbHOTO TOKA.

23. AnropuTM pacuéra Ienu Npy JeicTBUM Ha He€ HecuHycouaanbHoi D/1C.




24. TlepexoaHbIe MPOLIECCHI B ANMEKTPHUECKUX HemsX. [ToHsATHE mepexoJHOTo mpolecca 1 KOMMYyTaluy. 3aKOHbI KOMMYTAITHH.
25. AHanM3 3JIeKTPUYECKUX LeNeH ¢ HENMHEHHBIMU JIeMeHTaMH. BosibT-aMnepHble XapakTepUCTHKH U 0COOCHHOCTH pacyera
Lernel ¢ HeMMHENHBIMU IEMEHTaMHU.

26. I'pacmaecknii MeTox pacuera HETHHEHHON SN MIPU MTOCTIEAOBATEIFHOM COCIMHCHINH HETHHCHHBIX JIEMEHTOB.

27. I'paduueckuii MeTO1 pacueTa HENMHEHHOM Leny Npy NapauieIbHOM COSTUHEHUH HEIMHEHHBIX SJIEMEHTOB.

28. I'padmueckuit MeTo]| pacuera HEITMHEHHON LIEeTTH P CMEIIAHHOM COSIMHEHUN HEIMHEHHBIX 3JIEMEHTOB.

29. OCHOBHBIE TOHATHS MATHUTHBIX LIETIEH, BEJIMUMHBI, XapaKTEePU3YIOIIIe MArHUTHOE TI0JIe: MaTHUTHAs MHYKINS,
HAIMpPSHKEHHOCTh MATHUTHOTO TOJS, MAaTHUTHASI IPOHUIAEMOCTb.

30. 3aKOHBI MATHUTHBIX Lieneil. DKBUBaTEHTHOCTh 3aKOHOB U BETMYMH NIEKTPHUECKUX U MATHUTHBIX LieTeil.

31. XapakTepHCTHKH (heppOMarHUTHBIX MAaTEPHAIOB.

32. Pacuer Hepa3BeTBJIEHHBIX MATHUTHBIX LIETIEH.

33. Ilepeuncnure OCHOBHBIE JIoTHUecKue GyHKIMH. M300pazuTte ux 0603HaueHHsI U TaONUILy HCTUHHOCTH.

34. Kakue crioco0bl 3a/1aHust JTIOTHYECKUX (YHKIUH cymecTByoT. [IpuBeure npiuMepsl.

35. IoceoBaTeNbHOCTD NSHCTBHI IPH MUHIMU3AIMHN JIOTHIECKUX (QYHKIMH ¢ ITOMOIIBI0 KapTel KapHo.

36. Peanu3arust CIIOKEHUS, BBIYUTAHUS U YMHOXKEHHS JBOMYHBIX YHCEIL.

37. Mynbtumiekcop. [Ipuniun neificTBus, torudeckas cxema, yeiaoBHO-Tpaduieckoe 0003HaueHUe, TabJIiIa HCTHHHOCTH.
38. Hemynsruminexcop. [IpuHImm neficTBus, TorHdeckas cxema, yCIoBHO-Tpadudeckoe 0003HaueHNE, TabIHIIa HCTHHHOCTH.
39. Hemmdpatop. [TpuHImm AeHCTBHS, JJOTUIECKas CXeMa, YCIOBHO-Tpaduueckoe 0003HaueHue, Ta0InIa HCTUHHOCTH.
40. Iudparop. puHummn aefcTBUS, IOTHYECKAs CXeMa, YCIOBHO-Tpadguyeckoe 0003HaueHHe, Ta0InIa HCTHHHOCTH.

41. Tlomycymmarop. [Ipunnun nelcTBust, Joruueckas cxema, ycJoBHO-rpaduueckoe 0003HadeHHe, TabINIa HICTHHHOCTH.
42. Cymmarop. [IpuHIMT neifcTBus, TOTHYECKAs CXeMa, YCIOBHO-Tpaduieckoe 0003HaueHNE, TaOIIIIa HCTUHHOCTH.

43. Berunrtatens. [IpuHImn neficTByA, JOTHYIecKas CXeMa, yCIOBHO-Tpadudeckoe 0003HaUeHHE.

44. Ymuoxutenb. [IpuHimn neldcTBys, Joruueckas cXxema, yclIoBHO-rpaduieckoe 0003HaUEHHE.

45. Cxema KOHTpOJIS YeTHOCTH. [IpHHITHIT TeHCTBI, IOTHYeCKas CXeMa, YCIOBHO-Tpadruieckoe o003HaueHHe, Tabnua
HUCTUHHOCTH.

46. Kommnaparop. [IpuHuun aeicTBus, Jorudeckas cxema, yeloBHO-rpaduieckoe 0003HadeHue, Tabauina HCTUHHOCTH.
47. Tpureppst. Knaccudukanus. O6o3HaueHus. Bxoasl cHHXpOHH3AINH.

48. RS-tpurrep. Tabmuiia HICTHHHOCTH, BpeMEHHasI TarpaMma, JIOTHIeCKasi CXeMa, YCIOBHO-Tpaduieckoe 0003HaUCHHE.
49. D-tpurrep. Tabnuiia ICTUHHOCTH, BpEMEHHas AUarpaMma, JOrn4eckas cXema, yclIOBHO-Tpaduueckoe 0003HauCHNUE.
50. JK-tpurrep. Tabnuua HCTHHHOCTH, BpEMEHHast AMarpaMma, JIOTHYecKasi CXeMa, yCIOBHO-Tpaduieckoe 0003HauCHHE.
51. T-tpurrep. Tabauiia HICTHHHOCTH, BpEMEHHAs AUarpaMMa, JOTH4ecKast cCXeMa, yCIOBHO-Tpaddeckoe 0003HauCHHE.
52. Cuerunxu. O6ume cBenenus. Knaccudukanus.

53. JIBOUYHbIE aCHHXPOHHBIE CUCTUUKH.

54. JIBon4HBIE BEIYMTAIOIINE ACHHXPOHHBIE CYETUUKH.

55. CHHXpOHHBIE CYETUUKH.

56. CUHXpOHHBIE IBOMYHBIE CYETUHKH.

[MpakTrdeckue 3aqanus SK3aMeHAIIMOHHBIX OmieroB (obmmme Gopmynuposkn)(ITK-1-V1,B1; YK-3-V1,B1):

1. Bamaua 1. Ompenenuts Tok B BeTBH ab ecu R1 =40 Om, R2 = 100 Om, R3 = 60 Om, R4 =50 Om, R5=50 Om, E =100 B

2. OnpenenuTh TOKM BO BCEX BETBAX CXEMBI U MAJICHUS HAIIPSDKEHUS Ha €€ ydacTKaxX, KOM-IUIEKC TMTOJIHOM MOIITHOCTH, aKTUBHYIO U
PEaKTUBHYIO MOIIHOCTb, IOCTPOUTH BEKTOPHYIO auarpammy , eciim U =220 B, R1 =20 Om, R2 =25 Om, R3 =15 Om, X1 =20
Owm, X2 =10 Om, X3 =15 Om.

3. PaccuuTarp KI1acCHYECKHUM METOJOM MEPEXOJHBIH Mpolece Toka Ha nHAykTUBHOCTH. =50 B, =20 OM, =5 Owm, =1TH, =100
MKD.

4. CupoexTHpoBaTh CXeMy KOMOMHAIMOHHOTO IHdpoBoro ycrpoiictea (KLY) mms Beruncinenue 3HadeHnid pyHkpn  (x=0..15)

5.2. IlepeueHsb padoT, BLINOJIHAEMBIX N0 JUCHUILINHE (Moay10, npakTHKe, HUP) - 3cce, pedrepaThl, NpakTHYECKHE U
pacueTHo-rpaduyeckye paéoThl, KYPCOBbIe PA0OThI, MPOEKTHI U JP.

Jomarmnss pabota nomkHa coaepxkats (I1IK-1-31,¥1,B1; YK-3-31,V1,B1):

— TuTynbHBIN TUCT

— Cognepxanue

— BBenenue

— Teopernyeckast 4acTh ¢ onucaHueM HYHKIHOHHUPOBAHHUS IIPEIIAaraeMoro K pa3paboTke yCTpOUCTBa

— IIpakTiueckas yacTh, BKIIOYAONIAs B ce0s MPUHINIHAIEHYIO, (DYHKIHOHAJIBHYIO CXEMY U CXEMBI B ITPOTPAMMHOM 00ECTIeYeHHN
C aHAJIM30M BBIXOJHBIX XapakTepucTHK pa3padoranusix KLY (3amanne 1-3).

— 3akiroueHue

— CrCcOK HCIOIh30BaHHBIX HCTOYHHKOB

— Ilpunoxxenus

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

MuHICTEpCTBO HAyKH M BRICIIEro oOpa3oBanus Poccuiickoit denepanun
DenepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICILIEr0 00pa30BaHUs

«HarnmoHanbHBII NCCIEI0BATENBECKIA TEXHOJIOTHICCKHH YHUBEPCHUTET
«MHUCuC»

HoBotpounkuii punmnan

Kadenpa 25mekTposHEpreTHKH U 3JIEKTPOTEXHUKU




BUJIET Ne 0

Jucuuminna: «NeKTPOTEXHHUKA, SIIEKTPOHHUKA U CXEMOTEXHUKa»
Hanpasnenue: 09.03.03

®opma oOydeHHs: OIHASL

dopma rnpoBeieHUs SK3aMeHa: MUCbMEHHas!

1. OnexTpudeckas ek U ee 1eMeHTsl. [IpuHnunumaneHas cxema 1 cxema 3amenneHus. [TocnenoBarensHoe mapamIenbHOE ’
cMelIaHHoe coefuHeHne. OCHOBHBIE IEMEHTHI CXeM 3aMelIeHHS.

2. CoenuHeHue Tpex(azHoil Harpy3Ku TpeyroJbHUKOM. CHUMMETPHYHBINA U HECUMMETPUYHBINH PeXXUM PabOTHI.

3amaga 1. OnpenennuTs TOKH B BETBSIX M HAIIPSHKEHIS Ha yIACTKAaX CXEMBL.

3amaga 2. OmpenenuTs TOKH BO BCEX BETBSIX CXEMBI M IaJICHUS HATIPSDKECHHUS Ha €€ y9acTKaX, KOMIIIEKC ITOJHOH MOIITHOCTH,
AKTUBHYIO U PEAKTHBHYIO MOILIHOCTh, TOCTPOUTH BEKTOPHYIO tuarpammy , ecia U =220 B, R1 =20 Om, R2 =25 Om, R3 =15 Owm,
X1=200m, X2 =10 Om, X3 =15 Owm.

CocTaBui: JOICHT K.B. JInun
3aB. kadenpoit Dud P.E. Maxwupuna

JlucTaHIMOHHO 3K3aMeH MOXeT npoBoauThess B LMS Canvas. Dk3ameHanmoHHbli TecT coaepxuT 30 3ananuil. Ha pemenue
orBoautcs 30 MuHyT. PaszpeleHHble IONBITKY - OJHA.

O6pa3zen 3aganuii 17151 9K3aMeHa, npoBoanMoro auctaninonso B LMS Canvas (ITK-1-31,V1,B1; YK-3-31,V1,B1)

1. [IpeoOpa3yroT SHEPTUIO TOILIMBA B JICKTPUUECKYIO SHEPTHUIO.

— ATOMHBIE SNIEKTPOCTAHIINY;

— TennoBsIe AMEKTPOCTAHIINY;

— MexaHn4eckue deKTPOCTAHIINH;

— I'naposnexTpocTaHiy.

2. PeocTaT MpUMEHSIOT IJIsl PETYIUPOBAHUS B IIETTH
— HalPSKEHMS,

— CHUJIBI TOKA;

— HaNpsDKEHYS U CUIIBI TOKA;

— COIIPOTHUBJICHHUS.

3. YerpolicTBo, cocTosIIee U3 KaTYIIKH U )KEJIE3HOTO Cep/ICYHIKA BHYTPH €€.
— TpaHcopMaTop;

— Oarapes;

— aKKyMYJIATOp;

— JJICKTPOMArHur.

4. JIumoas — 310

— JIBa Pa3HOMMEHHBIX AIIEKTPUIECKUX 3aps/a, PACIONOKEHHBIX Ha HEOOIBIIIOM PACCTOSTHUY JIPYT OT NIPYyTa;
— a0bcoI0THAs AMANIEKTPUIECKasi MPOHUIIAEMOCTh BaKyyMa;

— BEJTMYMHA, PaBHAs OTHOIICHHUIO 3apsaa OJHOM U3 00KIa 0K KOHIEHCATOPA K HAMIPSHKEHUIO MEKIY HUMH;
— BBICTpaWuBaHHE TUTIOJCH BIOJb CHIIOBBIX JIMHUH JIEKTPUIESCKOTO OIS,

5. Halinure HeBepHOE COOTHOIIEHUE:!
-10mM=1B/1A;
—1B=1/x/1Kn;
—-1Kn=1A*1g¢;
-1A=10Mm/1B.

6. IIpu napauienbHOM COEJUHEHUH KOHIEHCATOP. .. ... =const
— HanpshKeHHE,;

— 3apsn;

— EMKOCTB;

— CONIPOTHUBJICHHUE.

7. Bpamaromasicst 4acTh JIEKTpOreHepaTropa
— cTaTop;

— poTop;

— TpaHchopmarop;

— KOMMYTATop.

8. TpancdopmaTop Toka 310

— TpaHC(OPMATOP, MPEeAHAZHAYCHHBIH IS TPe0Opa30BaHMs MMITYJIECHBIX CUTHAJIOB C JUTH-TEIbHOCTBHIO UMITYIIBCA JI0 IECATKOB
MHKPOCEKYHJ ¢ MUHUMAJIbHBIM HCKQ)KEHHEM (DOPMBI UMITYIIb-Ca;

— TpaHC(HOPMATOP, MUTAIOUIMIACS OT HCTOYHHUKA HATIPSHKEHNUS;




— BapHaHT TpaHc(hOpMaTOpa, MPeaHA3HAYCHHBIH IS TPpeoOpa30BaHUs 3IEKTPUUECKOM SHEPTUH B NEKTPUUECKUX CETSAX U B
YCTaHOBKAaX, IPEAHA3HAYEHHBIX JJIs IPUEMA U UCIIOIb30BAHUS IEKTPUYCCKON SHEPIUH;
— TpaHC(OPMATOp, MUTAIOMIHNICS OT HCTOYHNKA TOKA.

9. Kakoli BeIMYHHO SBIAETCS MarHUTHBIN OTOK ©
— CKaJISIpHOM;

— BEKTOPHOH;

— MEXaHUYECKUI;

— oTBeTH A, B.

10. CoBOKYITHOCTB BUTKOB, 00pa3yIOIINX IEKTPHUECKYIO LIeTb, B KOTopor cymmupyrorcs D/1C, HaBeAEHHbBIE B BUTKAX
— MarHUTHasl CUCTEMa;

— IUIOCKast MarHUTHAs! CUCTEMa;

— 00MOTKa,;

— M30JIAIHA.

11. Ecnu nipu anekTpocHa0)eHUuH TpEX(Pa3HOTO CHMMETPUIHOTO MTPUEMHIKA, COSTUHEHHO-TO «3BE3/10¥1», MPOU30IIENT 00PHIB
HYJIEBOTO TIPOBOJIA, TO HANPsDKEHUE B (ha3e «C» MpUEMHHKA OyeT

— TEM XKE€;

— paBHBIM JITHEHHOMY;

— paBHBIM HYITIO;

— Oosbire HoMHHAIBEHOTO Ha 50 %.

12 B tpéxda3Hoii 1enu npu COSIUHEHUH M0 CXeMe «3Be3/la — 3Be3/1a C HeWTPaIFHBIM IIPOBO-I0M» TOK B HEHTPAIEHOM IIPOBOJIC
— MOXET PaBHATHCS HYIIO;

— BCErZla paBeH HYIIIO;

— HMKOI'1a HE PaBEH HYIIIO;

— paBeH HyIIO [IPY HECUMMETPUYHON HarpysKe.

13. 3emust 1 npoBosiIIKE CIIOU aTMOcdepbl 00pazyeT cBoeoOpa3HbIil koHAeHcaTop. Habmo-1eHusaMu ycTaHOBIICHO, YTO
HaINpsHKEHHOCTD AJIEKTPUIECKOTO MOJIs 3eMIIN BOJIM3H ee TOBEPXHOCTH B cpeHeM paBHa 100 B/M. Haiinure snexrprdeckuit 3apsm,
CYMTAasl, YTO OH PABHOMEPHO paclpeeNIéH 110 BCEel 36MHOM OBEPXHOCTU

—-4,2- K

-4,1- K

—4- K

-4,5- K.

14. Hampsbxenne Ha 3axumMax nern U=240 B, Tok [=4 A, ko3¢ urmenT MomHoctr cos [1=0,8. Onpenenure CpeaHIO0 MOITHOCTb:
— 612 Br;
— 768 BrT;
—791 Br;
— 812 Br.

15. B cerb 50 I'y BKirOUEHA KaTymika ¢ MHAYKTUBHOCTBIO L=0,0127 T'H 1 akTUBHBIM conpo-THBIIeHHEM r=30M. Onpeaenuts
PEaKTUBHOE U MOJTHOE COMPOTHUBIICHHE KATYIITKH:

—4 0wm, 5 Om;

—50m, 4 Om;

—7 Om, 10 Om;

-9 0wm, 12 Om.

16. Uemy paBHa cuma Toka B cetr I. Eci akTHBHOE CONPOTHBIICHUE KATYIIKU, BKIFOYEHHOH B ceTh 1=6 OM, cos [1=0,6, U=120 B:
~5A;

—6A;

-10 A;

-12 A

17. Ompenenuts 4acTOTy B ceTH f, ecnu k reHepaTopy MpUCOEIUHEH KOHIeHCATop EMKO-CThI0 C=40 MKD U peaKTHUBHBIM
conpoTtuBieHneM éMkoctu X =80 Om:

—50Tm;

—55Tm;

— 60 I'm;

—70 I'n.

18. K reneparopy ¢ kakuM HanpspkeHueM U npHcoeJuHEH KOHIEHCATOp ¢ PEaKTUBHBIM CO-NIpoTuBIeHHEeM EMKOCTH X =80 OM,
€CJIM TOK B 1enu [=3 A

—200 B;

—240 B;

- 270 B;




-300 B.

19. B cerp U=120 B BrutoueHa karyiika, mo koropoi teuet Tok [=30 A. Onpenenuts peak-THBHYIO MOITHOCTh KaTymku Q:
— 3500 Bap;
— 3600 Bap;
— 3800 Bap;
— 4000 Bap.

20. Beenute 3HaYeHHE SKBUBAJIEHTHOIO CONPOTUBIIEHNUS NTOCIEI0BATENbHOM LIENU MOCTOSIHHOTO TOKa, B OMaX, COCTOSIIEN U3 MSATH
conpoTuBieHui BennunHoi R =20 Om.

— 100 Owm;

—2000 Owm;

—10 Om;

—20 Om.

21. Kakast xoMmaHusi 3a710KHJIa OCHOBBI [IM(DPOBOI TEXHUKH
- Texas Instruments

- Siemens

- OBEH

- Shneider Electric

22. Kaxkast BenmnunHa Ha3bIBaeTCs JIOTHYECKON MepeMeHHOH?

O BEJIMYUHA, KOTOPask MOXKET MPUHUMATh OJHO U3 JBYX BO3MOJKHBIX COCTOSHHH (3HaY€HUI), OJHO U3 KOTOPBIX
o6o3Hagaercst cuMBosIoM «0», apyroe — «1»

O BEJIMYMHA, KOTOPask MOXKET MPUHAMATh OJHOBPEMEHHO IBa M3 ABYX BO3MOXHBIX COCTOSHHH (3HAYECHHH), OJHO U3
KOTOpPBIX 0003Hauaercss CUMBOJIOM «0», apyroe — «1»

O BEIIMYMHA, KOTOPAs MOXKET IPUHUMATh HE MOKET ObITh PaBHA HU OJJHOMY M3 BO3MOJKHBIX COCTOSHMH (3HaYeHHI), OHO
13 KOTOPBIX 0003HaYaeTcss CAMBOIIOM «0», npyroe — «1»

O BEJIMYMHA, KOTOPask MOXKET MIPUHUMATh OJHO U3 JBYX BO3MOJKHBIX COCTOSHHM (3HAYCHUIT), OJHO U3 KOTOPBIX
0003Ha4YaeTCsi CUMBOJIOM «», IPYTOE — «-».

23. Kaxkoii anmemeHT nmeeT 0003HAUEHHE, PEICTABIEHHOE HA PUCYHKE HIDKE

O norundeckuit snemeHT «MJIN-HEy;

O noruyeckuii snement «MUJIN»;

O sormaeckuii ameMeHT «HE»;

U JIOTUYECKUH 311eMeHT «H».

24. OcHoBHas (hyHKIHMS, KOTOPYIO BBIMOJHSET JIOTHYECKUH »meMenT «HE»:

O BBITIOJIHSACT JIOTHUECKOE CIIOKEHHE MEXIy BXOIHBIMH II€PEMEHHBIMU;

O BBIMOJHACT JIOTHUECKOE YMHOKEHUE MEXIY BXOIHBIMU MEPEMEHHBIMHU;

O BBIIOJHAET HHBEPCHIO BXOJHON MEPEMEHHOM;

O BBITIOJHACT JIOTHYECKOE AENECHHE MEXIY BXOJHBIMU ITEPEeMEHHBIMH.

25. CKOJIBKO BXOJHBIX NEPEMEHHBIX MOXKET OBITh y JorHueckoro aneMenta «HE»:

O 1;

O 2;

O 3;

O 4

26. Ecnm Tpm BXOIHBIX IEpEMEHHBIX PaBHEI «1», TO deMy OyaeT paBeH pe3ynbTaT JOTHUecKoi omepammu «3M1», roe 3 —
YHCJIO BXOAHBIX EPEMECHHBIX:

O 0;

O 1;

O omrnOKa MpH MOTYYSHUH Pe3yIbTaTa.

27. Ecnu Tpu BXOJHBIX IIEpEeMEHHBIX paBHBI «0», TO 4eMy OyneT paBeH pe3ynbTar Jiorndeckoi omepaunuu «31», rme 3 —
YHCIIO BXOJHBIX ITePEMEHHBIX:

O 0;

O 1;

O ommbKa MpH MOJTY4SHUH Pe3yiIbTaTa.

28. Ecnu nBe U3 TpEx BXOIHBIX MEPEMEHHBIX pPaBHBI «1», a TpeThs paBHa «0», TO yeMy OyZeT paBeH pe3ynbTaT JOTUYECKOH
onepanuu «31», rae 3 — 9nucio BXOAHBIX IEPEMEHHBIX!

O 0;

O 1;

O omrrbKka Npu MOTYYEHUH pe3ynabTaTa.

29. Ecnu nBe U3 TpEX BXOMHBIX IMEPEMEHHBIX PaBHBI «1», a TpeThs paBHa «0», TO yeMy OyIeT paBeH pe3yibTaT JOTHYecKOit

onepauuu «3UJIN», rae 3 — yucno BXOJHBIX epeMEHHBIX:




O 0;

O 1;

O ommbKa IpH MOJTYYSHHUH Pe3yIbTaTa.

30. Ecnu nBe U3 TpE€x BXOIHBIX MEPEeMEHHBIX paBHBI «1», a TpeThs paBHA «0», TO yeMy OyHeT paBeH pe3ynbTaT JOTUYECKOH
oneparuu «31JIN-HEy», rae 3 — 4ncio BXOIHBIX IEPEMEHHBIX:

O 0;

O 1;

O OLIMOKA NP MOJIyYCHUH Pe3yIbTaTta.

5.4. MeToauka OleHKH OCBOEHUS AUCHUILIMHBI (Moayis, npakTuku. HUP)

HpI/I OICHKE PE3YJIbTATOB BBITIOJTHCHUA JIOMaIHen pa60TI>I HCIIOJIB3YCTCA GI/IHapHaﬂ CHUCTEMaA, KOTOpasa NMpeaycMaTpuBacT
CJICAYIOIIUC PE3YIIbTAThl U KPUTCPUHN OLICHUBAHUA:

PesynbTar oneHuBanus Kputepuu ouenku
«3aYTEHO»: BrinonHeHs! Bce 3aJaHusl JOMalIHeH paboThl, THOO0 JOMyIIEeHbl He3HAYHTENbHbIE OUIMOKH IPU BBIMOIHEHHUU.
«HE 3aYTEHO»: CTyneHT He BBINOJIHUI WIM BBIOJHWI HENIPAaBUIGHO 33aJaHUs JOMAIIHEH pabOoTEL

OreHKa pe3ynbTaToOB YK3aMEeHa OCYIIECTBISIETCS 110 OATbHOM CHCTEME (KOTIMIHOY, «XOPOIIO», «YAOBICTBOPUTEIHHOY,
«HEYJIOBIETBOPUTEIIBHOY). DK3aMeH CUUTAETCS MPOHIEHHBIM YCIIEIIHO, €CIIU [IPU €ro IPOBEJCHUH IOIydeHa OLleHKa He HIXKe
«yIOBJIETBOPUTEIBHOY.

ITpu moBexeHnN 3K3aMeHa B MUCHMEHHOH (hOpMe KPUTEPUSIMH OLICHKH SBIISTFOTCS

«OTnmaHOY: Bce Bompocs! 6uiera M3I0KEHBI HOIHO (B paMKax MPOrpaMMBI Kypca MM JISKIMOHHOTO Kypca) M TOYHO.
CrnocoGHOCTb CaMOCTOSATENBHO MBICIIUTD, SICHO U NOCIEA0BATENbHO H3IaraTh COAEpkKaHNe OTBETA, yMEHHE 00001IaTh MaTepHall,
JenaTh BeIBOABL. [IpaBriibHEIE OTBETHI HA IOMOIHHUTENBHBIE (IIPOBEPOYHBIC) BOIIPOCH B paMKax Owmiera. [TonpobHOE H3noKeHHe
OCHOBHBIX TOJIOXKEHHMIT 0TBeTa B JIncTe ycTHOTO ompoca.

«Xopomo»: Bce BOmpoCH! B I€NIOM PacKpBITHI, HO M3JI0XKEHB! HEOCTATOUHO MOIHO (He MeHee, 4eM Ha 80 — 90 %), mubo B
OTBETE COEPAKATCSI HETOUHOCTH (B UIMEHAX, XPOHOJIOTHH, B Ha3BaHUM TEPMUHA IIPH MOHUMAaHHUHU €r0 CyTH U T.A.). Hanuune
JIOCTaTOYHO MOAPOOHBIX 3amucel B JINCTe yCTHOTO ompoca.

«Y IOBIETBOPUTEILHO»: W3noxxenne Kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OmMOKH B MEPHOIU3AIIX,
K1accu(UKaIUsIX, TPAKTOBKE OCHOBHBIX MOHATHH U T.J. He3HaHMe 0HOTO U3 BOIIPOCOB MOKET OBITH KOMIEHCHUPOBAHO APYTUM
BOIIPOCOM (Ha YCMOTpPEHHE MpeTojaBaTelis) IpH COOTBETCTBYIOMIEH 3amicH B JIucre ycrHoro onpoca. HenmocnenosatensHoe
M3JI0KEHNE MaTepuala, HEyMEeHHE 1eNIaTh BBIBOIBI.

«HeynoBiaeTBOpUTEITBHON: OrtcyrctBue 3ammcei B JIncte ycTHOTO Ompoca, 0TKa3 OT OTBETa, MOJAMEHa OJHOTO BOIpoca
JApYyruM, Halnu4ue mmnapranku. MznoxxeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHue OCHOBHBIX HOHATHH U TOJIOKEHUH TEMBL.
HecnocoOHOCTE CBS3HO M3JIOKUTH MaTepHall.

IIpu moBeneHnn 3k3aMeHa B (hOpMe KOMITBIOTEPHOTO TECTUPOBAHUS KPUTECPHUAMH OLICHKHU SBIISIOTCS:

«OTnu4HO»: Iomyuenue 6onee 90 % OGanugoB MO TECTY NMpPHU BBHINOJHEHUH TECTA 3@ PETTAMEHTUPOBAHHOE BpeMs
«Xoporo»: Ionyyernue ot 75 mo 90 % OaUIOB MO TECTY NPHU BEHIMOJHEHHH TECTA 32 PEIIIAMCHTHPOBAHHOE BpEMs

«Y IOBJIETBOPUTEIHLHON: IMomygenue ot 50 mo 75 % GaIOB MO TECTY MPH BHIMOJHEHHH TECTa 332 PETJIAMEHTHPOBAHHOE
BpeMs

6. YAEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PekomenayemMas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpLI, COCTaBUTCIIN 3arnaBue Bubanoreka I/ISZ[aTGJ'ILCTBO, ronm, 2J1. aapec

JI1.1 | T".T".Pexyc OCHOBBI AJIEKTPOTEXHUKH U M.: Beicur.ik., 2008,
MPOMBIIIICHHOH JIEKTPOHUKA
B IIpUMepax | 3a/avax ¢
peweHusMu: Y4eOH.mocodue

JI1.2 | O.I1.HoBoxumnos DIEKTPOTEXHHUKA U M.: KOpaiit, 2012,
ANIEKTPOHHKA: Y YeOHUK
JI1.3 | O.C.Manaxos, CXeMOTeXHHKA ITUPPOBBIX Marnuroropck: MI'TY, 2012,
A A PaguoHoB 9JIEKTPOHHBIX YCTPOUCTB!

Yueb. mocodue

JI1.4 | bopucenko A.JL. CXeMOTEeXHHKa aHAJIOTOBBIX U M.: KOpaiit, 2018,
ANIEKTPOHHBIX YCTPOUCTB.
OYHKIIMOHATIHHBIE Y3TIbI:
YuebHoe nmocobue

JI1.5 | ®enopos C.B DNEeKTPOHUKA : YUeOHUK Openodypr: OI'Y, 2015,
http://biblioclub.ru/index.php?
page=book&id=438991(05.04.2019)

JI1.6 | 3emsxos B.JL. DNeKTPOTEXHUKA U Pocros-na-/lony : U3narensctBo
SJEKTPOHHKA : YIeOHUK IOxHOrO enepanbHOTO yHUBEPCUTETA,
2008, http://biblioclub.ru/index.php?
page=book&id=241108




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI1.7 |JIuxaues B.JL DOeKTPOTEeXHHUKA: CIIPABOUHK M.: COJIOH-ITPECC, 2010,
http://biblioclub.ru/index.php?
page=book&id=117585

6.1.2. Jlono/iHUTE/ILHAS JIMTEPaTYpa
ABTOpBI, COCTAaBUTENH 3arnasue Bubauoreka N3parenscTBoO, rOf, 3I1. aapec
JI2.1 | IT"Pexyc, COOpHUK 3a7a4 U yIIpaXHEHU M.: Bercm. mix, 2001,
AW .Benoycos IO JIEKTPOTEXHUKE K OCHOBAM
ANEKTPOHUKU
JI2.2 | A.C.Kacarkus, DNeKTpoTeXHUKA: YUeOHHK M.: Akanemus, 2008,
M.B.Hemios
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTEIHN 3arnasue bubnuorexa WznarenscTBO, TOA, 311. azipec
JI3.1 |M.H. [laBbiakuH, DNEeKTPOTEXHHUKA U H® HUTY «MUCuCp, 2013,
C.H.BbackoB anexTpoHuka: JlabopaTopHsIi http://elibrary.misis.ru; www.nf.misis.ru
OPaKTHKyM
JI3.2 | Backos C.H. Pacuer snekrpuueckux nernei H® HUTY "MUCuC", 2016,
MOCTOSTHHOTO ¥ ITEPEMEHHOTO ttps://lms.misis.ru
TOKa: MeToauuecKkue yKazaHus
K pacueTHo-rpaduyeckoit
pabore
JI3.3 | C.H. Backos, K.B. AnreOpa JOTHKH U OCHOBBI Hosotpounk: HO HUTY «MUCuCy ,
JInnmH JUCKPETHON TEXHUKU: 2016, http://elibrary.misis.ru;
JlaGopaTOpHBI MPAKTUKYM. www.nf.misis.ru
JlaGopatopHblii TpakTUKYM
JI3.4 | JIumuna K.B. CXEMOTEXHHKA: H® HUTY MUCuC, 2018,
JlabopaTOpHEI MPaKTUKYM http://elibrary.misis.ru; www.nf.misis.ru
6.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-Te1eKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
D1 | DneKTpoTeXHUKa, IMEKTPOHUKA U CXEMOTEXHHUKA https://Ims.misis.ru
32 | KubepJlenuka www.cyberleninka.ru
D3 | Poccuiickas HaydHas 3MeKTpoOHHAs OHONIHOTEKa www.elibrary.ru
D4 |H® HUTY MUCuC www.nf.misis.ru
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust
6.4. Tlepeyens MHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX
U.1 |https://online-electric.ru/ - OHnaiiH-DaeKTPUK
N.2 |https:/new fips.ru/ - @exepanbHbIil HHCTUTYT NPOMBIILICHHOH COOCTBEHHOCTH
.3 |http://window.edu.ru - UnudopmanronHas cucrema « ETuHOE OKHO JOCTymHa K 00pa30BaTeIbHBIM pecypcam»
N.4 |http:/electricalschool.info/electronica/994-analogovaja-i-cifrovaja-jelektronika.html - Illkoma st 3;1€KTPHKOB

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCA

B mporecce n3ydeHns TUCIUILIHHBI BRICIIOT JIBa BUIA CAMOCTOSTENEHON paboTHL: - ayTUTOpHAS; - BHEAyAUTOPHAs. AyIUTOpHAas
caMOoCTOSITeNIbHAs paboTa 10 TUCIUIIIHHE BRIOTHACTCS HAa YIeOHBIX 3aHATHAX M0]] PYKOBOJCTBOM IIPETIOIaBaTENs.
BueayautopHas camocTosITenbHas paboTa - IaHupyeMasi yueoHast paboTta oOydyaromumcst, BBIOTHAEMas: BO BHEAYIUTOPHOE
BpeMsI [0 33/IaHHIO M IIPU METOANYECKOM PYKOBOJCTBE MPENOAaBaTesi, HO 0e3 ero HemoCPeACTBEHHOTO yYacTHI.
CamocTosTenbHas paboTa, He IPEeayCMOTPEHHAS TPOTpaMMOil y4eOHOH TMCIUIUTHHEL, PaCKPHIBAOIIEH N KOHKPETH3NPYIOIIEH ee
coJiepKaHue, OCYIIECTRIIACTCS 00yIaOMUMC HHUIIMATHBHO, C [ETBI0 PeaTH3allil COOCTBCHHBIX yUeOHBIX M HAYYHBIX HHTEPECOB.
st 6os1ee 3 PEeKTHBHOTO BBIIOIHEHUS CAMOCTOSITENBFHON pabOThI 10 TUCHUILIMHE [IPEMOAaBaTelb PEKOMEHAYET HCTOUHHKH JIs
paboTHI, XapaKTepu3yeT HanoboJIee palioOHATEHYIO METOIUKY CAMOCTOATENFHOM paboOTHI, IEMOHCTPHPYET paHee BHIIOTHECHHBIE
oOydaromuMucs padoTH | T. II. BUIBI 3a1anwil U1 BHEAYJUTOPHOI CaMOCTOSTENBHOH paboTHI, HX COJEPKaHNE U XapaKTep MOTYT
MMETh BapUaTUBHbIN U i depeHIupOBaHHbIH XapaKTep, YYUTHIBATH HHANBHYaIbHBIC OCOOCHHOCTH 00YUAOIIErocs.
CamocTosTenbHas paboTa MOXKET OCYIICCTBISATHCS HHANBUIYATBHO X TPYIIIaMH CTYAeHTOB online (paboTa B 3JIEKTPOHHOM
nHpopMannonHo-oopazoparensHoi cpene HUTY «MUCuCy» (OQMOC), yacThio KOTOPOI HENOCPEACTBEHHO NPeTHA3HAYCHHOHN JIIsT
OCYIIECTBIEHH 00pa30BaTEIBHOTO TIpolecca ABIIeTCS DIEeKTPOHHbIN 00pa3zoBaTenbHbIH pecypc LMS Canvas.) 1 Ha 3aHATHAX B
3aBUCHMOCTH OT 1IeJH, 00beMa, KOHKPETHOW TEMAaTHKU CAMOCTOSTENbHON pabOThI, YPOBHS CI0KHOCTH. BO3MOXKHO MpoBecHUE
CUHXPOHHOH paboTHI CO CTYICHTaMU ¢ Ucmoyb3oBaHeM Microsoft Teams mmu Zoom. KOHTpOJIb pe3ybTaToB BHEAYAUTOPHOM
CaMOCTOSITEIIFHOH PabOTHI OCYIIECTBIIETCS B Mpe/iesiax BPEMEHH, OTBEACHHOTO Ha 00s3aTeNIbHbIe yaeOHbIe 3aHATHS 110
JUCIUIUIMHE HA PAKTHYCCKUX , JJAOOPATOPHBIX 3aHATHSIX.




