[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue: . .
®10: Muruaes MEMEMGEERCTBO OBPA3OBAHUSA U HAYKH POCCUUCKOU PEJEPALIUN
Lonxtocrs: Pei@EJTEPAJIBHOE TOCYIAPCTBEHHOE BIOI’KETHOE OBPA3BOBATEJIBHOE
Jara no YMPEACIEHNAE BHICIHIEI' O OBPABOBAHUS «'POSHEHCKHUU I'OCYJJAPCTBEHHbBIU
YhmkanbHbiii nporpammibiid kiioy:  HE®TAHOW TEXHUYECKUU YHUBEPCUTET
236bcc35c296f119d6aafdc22836b2ﬁmﬁﬁ9ﬁﬁmﬁﬁi@4}%ﬂjwﬂ JIJIMOHILIUKOBA»

DJIeKTPOTEXHUKA U YIEKTPONPHBOJ

YTBEPXJIEH
Ha 3aceqaHnu Kadeapsl
«23_» 05_2024 r., mpoTokos Ne 12

3aBenyromuii kageapoit
= P.A-M. MaromaznoB

o

®OH/] OIEHOYHBIX CPEJCTB MO YYEBHOM JUCIHATIINHE

ABTOMaTHYECKOE YIPABICHUC JICKTPOIHCPICTHICCKUX CCTAX

Hanpasienune

13.03.02 DieKTpo’HEPreTHKA Y DIEKTPOTEXHUKA

[poduis nogroroBKU

"B0300HOBIIIEMbIE MCTOYHHUKOB DHEPrUM U YCTAHOBKH HA UX OCHOBE"

Kpanuduxkanus (cTeneHb) BbIYCKHUKA
Marwuctp

CocraBureinb /#/7 T.III. AmxaeB
s !

I'po3nnblii - 2024



ITACIIOPT

®OHJIA OIEHOYHBIX CPEJCTB I1IO YYEFHOM JUCIUTLJINHE
Aemomamuueckoe ynpasienue d1eKmpodIHepeemuyecKux cemsx

(HaMMEHOBaHUE TUCLIUILIIMHBI)

Konx xonTponupyemon
Ne KoHTposmpyemsle pa3ieisl POTHPY HanmenoBanue
KOMITETCHIINH (WU €€
/1 (TeMBbI) AUCITUTUTMHBI OIICHOYHOT'O CPEICTBA
YaCcTH)
Brenenue. Llenn u 3agaun Cobecenosanme
1. ) TIK-3, I1IK-5 CamocrosrensHas
Kypca
pabota
Llenu u 3agaun
2 aBTOMATUYECKOTO YIIPaBICHUS MK-3. TIK-5 CobecenoBanue
" | 2MeKTpOdHEPreTHUECKUM ' [IpakTuueckas pabota
PEKUMOM
[TapameTpsr CobecenoBanue
3. | DIEKTPOIHEPreTUUECKOTO I1K-3, TIK-5 CamocTrosTenbHast
peXHMa pabota
OCc00ECHHOCTH BIIHSTHHS
4 YaCcTOTHI SJICKTPUUECKOTO TOKA IK-3. [IK-5 CobecenoBanue
" | Ha IPOLIECCHI, MPOTEKAIOIINE B ' [IpakTuueckas padora
SHEProcUcTEME
5 JlommycTrMble 3HAaYEHUS IK-3. [IK-5 CobecenoBanue
" | 4aCTOTHI B )HEPTOCUCTEME ' [TpakTudeckas pabora
[ToBbllIeHUS KauecTBa
6 MIEPBUYHOTO U BTOPUYHOTO K-3. TIK-5 CobecenoBanue
" | peryaupoBaHus YaCTOThI ' [IpakTrueckas padbora
AIEKTPUIECKOTO TOKa
HT/{ o perynupoBanuto
YaCTOTBI CobecenoBanue
7. y TK-3, TIK-5 8
Y MIePETOKOB aKTUBHOMN [IpakTuueckas padora
MOIITHOCTH
HT/{ o cormacoBanHoii pabote
cucrem APHM u CobecenoBanue
8. | aBTOMAaTHKM ympaBIeHUS IK-3, TIK-5
[IpakTuueckas padora
MomuHocTbio ['DC.
3aKIIoYeHHE.
INEPEYEHb OHEHOYHBIX CPE/ICTB
HaumeHoBaHnue Ipeacrasienue
Ne Kpartkasi xapakTepucTuka
OI[€HOYHOT O OIIEHOYHOT0 CPe/ICTBA
n/n OLICHOYHOI'0 CpeICcTBa
cpeacrBa B oHzae
CpencTBo KOHTPOJISI, OPTAaHU30BAHHOE KaK
crienuanbHas Oece1a mpenoaaBaTels ¢ Bomnpocel o Temam /
1 | Cobeceoosanue 00ydaromuMcs Ha TEMbI, CBSI3aHHBIC C U3y4aeMOil | paszenam
JTUCITUIUTNHOM, ¥ pACCYMTAHHOE HA BBISICHCHHE JVCHIUTUTHHBI
o0beMa 3HaHWI 00y4JaroIIerocs mo




oTpeieIEHHOMY pa3Jieiy, TeMe, IpodieMe U T.II.

CpenctBo NpoOBEPKH YMEHHUI NPUMEHATH

Komrmuiekr
Konmponvuaa MOJTYYCHHbIC 3HAHMS JIUISI PEIICHHS 3a/1a4
KOHTPOJIbHBIX
paboma OTIPEJICIICHHOTO THIIA [TO TEME WITH .
. 3aJlaHui 10 BapHaHTaM
pazneny y4eOHOH THUCIUTUTHHEIL.
P CpencTBo NpoBEpKH YMEHUM IPUMEHSTh KowmrmiekT 3ananuit
acuenno MOJTyYCHHBIC 3HAHHMS TI0 3apaHee ONpPeACIICHHON JUISL BBITIOJTHEHHUS
P cggbuuecmﬂ METOUKE [ PEIEeHHUS 33124 UM 3aJaHui 110 pacueTHO-
aboma .
P MOJTYJTIO WJIU IUCIUITMHE B IIETIOM. rpauueckoil paGoTHI

YacTtuuao PEriIaMCHTUPOBAHHOC 3aJaHHC,
HMCIOIIEC HECTAHAAPTHOC PEICHUC U

Tembl rpynmnoBbIX
MO3BOJISIOIIEE TUArHOCTUPOBATH YMEHUS,

Teopueckoe . u/unm
WHTETPUPOBATH 3HAHUS PA3ITUYHBIX 00JIACTEH,
3a0aHue WHIMBU/TY aJIbHBIX
apryMEHTHUPOBATh COOCTBEHHYIO TOUKY 3pEHHUSI. .
TBOPUYECKUX 3aJJaHUH

MoXeT BBIIOJHATLCS B HHAUBUAYAJIbBHOM
IIOPAAKE U1 rpyrmoﬁ 06yqafou11/1xc;1.

BOITPOCHI 1151 COBECEJOBAHMS (TEKYLLIUIA KOHTPOJIb)

Pasznen Beenenue. llesin m 3agauym Kypca
1. OcHOBHbIE NOHSATHS U OIIPEIEIEHHS TEOPUU aBTOMAaTUYECKOTO YIIPABIECHUS
2. OCHOBHBIE MTOHATHS U OIIPEICTICHIS TEOPUU aBTOMATUYECKOTO YIPABICHUS
3. IlpuHIHMITE yTIpaBIeHUS

Paszpnen Lleau ¥ 3a1a4¥ aBTOMATHYECKOI0 YIIPABJIEHHUA 3J1€KTPOIHEPreTHYECCKUM PEKUMOM

1. Haznayuenne U OCOOCHHOCTM aBTOMATHYECKOTO  YIPABICHHSI  AJIEKTPOIHEPIeTUUECKUM
pEeXRUMOM

2. Haznauenne 1 0cOOEHHOCTH aBTOMAaTHYECKOTO yIPABICHHUS

Paznea IlapaMeTpbl 3JeKTPOIHEPreTHUECKOr0 Pe;KUMa

1. DnexkTpuyecKue mapamMmeTpsl AIEKTPOIHEPTETUUECKUX CUCTEM
2. llenn aBTOMaTHYECKOTO yIPABICHUS

3. DJeKTpuUYecKue mapaMeTphl NEKTPOIHEPTETUYECKUX CUCTEM

Pazgen (Oco0eHHOCTHM _ BJAMSIHMSI __ YACTOTHI __ JJIEKTPMYECKOI0  TOKA HA _ MPOLECChI,
NpPoTEKAIINE B JHEPrOCUCTEME

1. OcobGeHHOCTH BIUSHUS YaCTOTHI M HAMIPSKEHUS HA SHEPTOCUCTEMY

2. Enunas sHEeprocucTemMa

3. Hopmbl kauecTBa JIs DIEKTpOceTeit

4. Bupapl HEraTUBHBIX BO3JICUCTBUI B DJIEKTPOCETH.

Pa3zpnen JlonycTumblie 3HAYEHUS YACTOTHI B JHEProcucreMe

1. Jlomyctumble 3HaU€HHSI YaCTOTHI B DHEPIOCHCTEME

2. PerynmpoBaHHe 4aCTOTHI B SHEPTOCHCTEME

3. HopmupoBanHoe nepsuuHoe peryinupoBanue yactots! (HITPY)
4. Ob61ee nepBuyHoOe peryauposanue yactotsl (OITPY)

Pa321e.11 IloBnINIeHNST KaYecTBAa INECPBUYHOI'O U BTOPUYHOI'O PEr'YJIUPOBAHUA YaCTOTbI
3JEeKTPHYECKOI0 TOKA

1. PerynupoBaHHs 4aCTOTHI JIEKTPUUECKOTO TOKA

2. BriustHue yacToThl Ha paboTy 000pyA0BaHUS DIIEKTPOCTAHITUH.




3. Metoj cTaTHUECKUX XapaKTEePUCTUK
4. . Meronp! peryiaMpoBaHus 4YaCTOTHI B SHEPIOCUCTEME

Pa3nen HT/L no peryJMpoBaHUIO YACTOThHI M IEPETOKOB AKTHBHOM MOIIIHOCTH

1. IlepBuuHOe perynupoBaHue

2. BtopuuHOE peryaupoBaHue

3. TperuyHoe peryavpoBaHHe

4. PerynupoBaHHE YAaCTOTHI IEPBUYHOM, TPETUUHON PETYIUPOBKH YACTOTHI U MOLTHOCTH

Pa3znen HT /I mo coraacoBannoii padore cucreM APUM M aBTOMaTHKH YIIPABJIEHHS

MouHOCThI0 I'IC. 3ak0ueHne

1. TpeOGoBaHus K YyHNpaBIAIOUIUM BBIYUCIUTENBbHBIM KoMiulekcam cuctem APUM (YBK LC
(IIKC) APYM)

2. Tpeb6osanwms k cucreme [[PAM I'DC u ee Bzaumoneiicteuto ¢ YBK L[C (IIKC) APUM u CAY
I'A (PUB)

3. TpeboBanus k renepupytoniemy ooopyaosanuio u CAY (PUB) 'A I'DC

B cooTtBeTcTBHMM C TmONOXKEHHEM O OallIbHO-PEHTUHTOBON CHCTEME OLIGHKH YyueOHOU
nestenbHocTH cryaeHta [THTY, pacnpenenenue 06amioB Mo BHAAM CEMECTPOBBIX OTYETHOCTEH
OCYIIECTBIISIETCS CIACAYIOIINM 00pa3oM:

Buowvt omuemnocmeii Bbannvi(max)
Oyenxa Ammecmauuu 1 amm 2 amm Bcezo
desmenvrocmuy | L SKYIIHH KOHTPOJIb 15 15 30
cmyoenma 6 Py0exHbII KOHTPOJIb 20 20 40
npoyecce CamocTrosarenbHas padoTa 15 15
( 00016 gg 66271}/1103) I[Nocemaemocts 5 10 15
UTOTrO 100

KpuTepnu OLICHKH OTBETOB HA TEOPECTUIECCKHUE BOIIPOCHI (TeKylllHi;l KOHTpOJIb):

v pe3ynbTar, COAEpXKAllUi MOJHBIA NpPaBHIBHBIA OTBET, MOJHOCTHIO— COOTBETCTBYIOIIUIA
TpeOOBaHUSAM KPUTEPHS, — MAKCUMaIbHOE KOJTMUECTBO OAIOB;

v’ pe3ynbTart, COJEpIKAIMA HEMOMHbIM MPAaBUIBHBINA OTBET (CTENEHb MOJHOTHI— OTBETA — OOJee
60%) wiM OTBET, COACp)KAIIUi HE3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, HWMEIOIIHNMA
HE3HAYUTENIbHbIE OTCTYIUICHHsI OT TpeOoBaHuii kputepus, — 75% OT MaKCHUMalbHOTO
KOJIMYeCTBa OaJlIOB;

v’ pe3ynbTar, coJepiKaliuii HEMOIHBIM MPAaBUIBHBINA OTBET (CTENEHD MOJHOTHI— 0TBETa — OT 30 110
60%) WM OTBET, CcoJAEp)KAIlMi 3HAYUTEIbHBIE HETOYHOCTH, T.€. OTBET, WMEIOIIHHA
3HAYUTENbHBIE OTCTYIUIEHUS! OT TpeboBanuii kpurepus — 40 % OT MakKCUMAaTbHOTO KOJIUYECTBA
0aJI0B;

v’ pe3ysbTar, CoAepKalIMii HEMOJIHBIA PaBUIILHBIA OTBET (CTENEHb MOJHOTHI— OTBETA — MEHEE
30%), HempaBWIIbHBINA OTBET (OTBET HE MO CYIIECTBY 3a/laHHs) WM OTCYTCTBHE OTBETA, T.C.
OTBET, HE COOTBETCTBYIOIIMI MOJTHOCTHIO TpeOoBaHUsAM KpuTepus, — 0 % OT MakCMMaIbHOTO
KOJIMYeCTBa OaJlIOB;



HAMMEHOBAHME NIPAKTUYECKHUX PABOT (TEKYIIIU KOHTPOJIb)

1. Py4HOe noJkiro4eHue K CeTH CHHXPOHHOI'O FeHepaTopa METO10M TOUHOW CUHXPOHU3AIUN

2. OmpezeneHue Toka CTaTtopa CHHXPOHHOI'O I'eHepaTopa IpH MapajuleIbHON padboTe ¢
CETBIO

3. Tpexdaznoe AIIB nuHNM 37IEKTpOIEpeadH ¢ OAHOCTOPOHHUM MUTaHHEM

4. HccnenoBanue JUCTAaHIIMOHHOI0/aBTOMaTU3UPOBAHHOT'O YIIPaBJIECHUS MOJEIIBIO
ABTOMATHYECKOMN CUCTEMBI 3JIEKTPOCHA0KEHUSI C TOMOIIbIO BUPTYAJIBHOT'O IIyJIbTa

5. HUccnenoBaHue paboThI ABTOHOMHOM DJIEKTPOIHEPIreTUYECKON CUCTEMBI

IIpakTnuyeckas padora Nel
«Py4HOE MOAKITIOUEHHUE K CETU CUHXPOHHOT'O T€HEPATOPa METOAOM TOYHOM

CUHXPOHH3aAINN

Yueonaa  ueab: (QopmupoBarth YMEHHUSl  BBINOJHATH  TOYEUYHYIO
CUHXPOHU3AIUIO TI'CHEPATOpPa ABTOHOMHOI'O WCTOYHHUKA TIMTAaHWSI C BHEIIHEH CHCTEMOM
AIIEKTPOCHAOKCHHSI.

HepequL O6OPYI[OB8.HI/I$I, aIrraparypbl, MATCPUATIOB U UX XAPAKTCPUCTUKU:

Tabmunal
[Tepeuensb 00opyI0BaHus 1a00OPATOPHOTO CTEH/IA
O06o3Haue
e HanmvenoBanue Tun [TapameTpsbr
Gl Tpexda3Hblil HCTOYHUK TUTAHUS 201 400 B~; 16A
G2 VcTOuyHUK UTAaHUS JBUTATENS 206 0...250 B~;5A (sixoppb)
MOCTOSTHHOTO TOKa 200 B~;1A (Bo30y>xeHue)
G3 ITSO(ffyz[HTenb MaIllMHBI IEPEMEHHOT0 209 0...40 B~: 8A
MairHa nepeMeHHOro Toka 50 BT; 230 B~; cos ¢=1;
G4 o 102.1 1
(CuHXpOHHBII reHeparop) 1500 muH
G5 Hpeo6pa3OBavT b YIIOBBIX 104 6 BBIXOJIHBIX CUTHAJIOB
nepeMeIIeHu
90 Bt; 220B 0,76 A (sikopb)
M1 JlBuratenb MOCTOSIHHOTO TOKa 101.1 220B;0,2 A
(BO30OYX)/1€HME)
3x 80 B-A;
240,230,220,
Al brok omHOda3HbIX TpaHCHOPMATOPOB 325.1 133,127 115/240.230,220.133,
127,115 B
220 B~10 A;
A2 319 CHUHXPOHOCKOTT;
brok cuHXpoHM3amN 3 UHIMKATOPHBIC JTaMIIBI
Pl Yka3zaTesb 4acTOTHI BpaIllCHUs 506.1 0 ... 2000 munt
P2 W3mepuTenp HanpsyKEHU U 4acToT 504.1 0...500 B~;45...55 I'y,220 B~




[Tops 10K BBINONIHEHUS PAOOTHI:
1 Vkazanus no npoeedenuio sxcnepumenma

= CO6€pI/ITe OJICKTPHUYCCKYIO CXEMY COC,Z[I/IHCHI/Iﬁ TEIJIOBOM 3aI0UTHEI MAIIMHBI IEPEMEHHOI'O TOKA

CoenuHuTe THE3A 3AIUTHOTO 3a3€MJICHHUS « @ »  YCTPOMWCTB, MCIOJb3YEMBIX B
3KcnepuMeHTe, ¢ rHe3oM «PE» ucrounuka G1.

CoenuHute anmnapaTtypy B COOTBETCTBHH C IIEKTPUYECKOU CXEMOM

COEIMHEHUH.
[Tepexnrouarenu pexxuma paboTsl uctounnka G2, Bo30oyaurens G3 u 610ka CHHXpOHU3ATMHA 2
rnepeseauTe B nojoxenue «PYUH».
PerymupoBounsie pykositku uctouanka G2 u Bo30ynutens G3 moBepTUTE MPOTUB YaCOBONCTPEIKH
70 yTmopa.
Bxmtounte  ucrounuk  Gl. O HanuuuM — HanpsHKEHUS dba3 Ha ero BbIXOZE
JOJKHBICUTHAJIM3UPOBATH CBETALIUECS JIAMIIOUKH.
Bruttounre nepeximoyarens «CETb» n mHaxxmure kHoniky « BKJI» ncrounmka G2.
Bxmrounte nepexirouarens « CETby» ykazarens Pl.

Bpamas  peryimpoBOYHYIO pykosTKy — ucroynnka G2, yCTaHOBUTE  YacCTOTY

BpameHusaurarens M1 (reaeparopa I14) 1500 muna.

Bruttounre Boikitouarens « CEThy u naxxmute kaonky «BKJD» Bo3oyaurens G3.

Bpamas peryimpoBouHyto pyKosATKy Bo30yaurens G3, ycTaHOBUTE HAIpsDKEHUE MexX Ty pa3zamu
(;muneiiHoe) renepatopa G4 paBHBIM JIMHEHHOMY HaNpsKEHUIO CETH.

Bxmrounte Beikimrouatens «CEThy Omoka cuaxponuzamnuu A2.

OObecnieubTe YCIOBHS CHHXPOHHU3AIMHM COTJIACHO Tabnuiiel, mociae 4yero HakaTueM Ha KHOIKY
«BKJI» 611okxa cuaxponuzaniu A2, nogximounte reneparop G4 k cer.

VYo6enurech, uto reHepatop G4 Bolesl B PEKUM CHHXPOHHOM PabOTBHI C CEThIO, O YeM JOJKHO
CBHJIETEJILCTBOBATH MOCTOSIHCTBO HANpsKEeHUs MexAy ¢azamu reneparopa G4.

[To 3aBeprennn ’KcriepuMenTa HaKMUTE KHOMKY «OTKJD» 6moka cuHXxpoHH3anuu A2, TOBEpHUTE
peryJIupoBOYHbIE PYKOATKHM cHavyana Bo3Oynutens (G3, a 3arem ucrouHuka G2 mpoTUB 4acoBOM
CTpelKu A0 ymopa, oTkimtounTe Bbikmouatenu «CETb» Bo3Oymutens G3, uctounuka G2, 6moka
cuHxpoHuzanuu A2 u ykazarens P1, otkitounte ucrounuk Gl



HaXXaTHEM Ha KPaCHYIO KHOIIKY — FpI/I6 " IOCIICAYIOIIUM OTKIIHOUCHUEM KITFOYa —BBIKJTHOYaTEIs.

2 Onucanue INEKMPUUECKOU cxembl COeOUHEHUT

OO6MoTKa BO30YXICHHUS MALTMHBI IOCTOSIHHOTO TOKA, UCIIOJIb3YyeMON KaK NepBUYHBIN aBurarens M1 ¢

HE3aBUCHUMBIM BO30YK/I€HUEM, IPUCOEIMHEHA K HEPETYIUPYEMOMY BBIXOY

«BO3BYXXJIEHME» wucrounuka G2 k perynmupyemomy Bbixoay «AKOPDb» xortoporo mnpucoeanHena
SAKOpHas OOMOTKa 3TOM e MamuHbl. Bxon mnwuranus uctoynuka G2 NpPUCOEAMHEH C TIOMOIIBIO

AJICKTPUYECKOTO MIHYPa K OJHOM U3 ABYX po3eToK «220 B~» Ha ThUIbHOHN cTOpOHE Tpex(ha3HOro UCTOYHHUKA

G1.

OO6MOTKa poTOpa MalIMHBI IEPEMEHHOT0 TOKa, UCIOJIb3YeMOM Kak CUHXPOHHBIN renepatop G4, dyepes
rae3na «F17, “F3” mpucoenunena k Beixoxy Bo30ynutens G3. Bxoa nutanus Bo30yIuTeNsl IPUCOSAUHEH C

MOMOIIBIO ANIEKTPHUUECKOr0 IIHYpa K OJHON U3 ABYX po3eTok «220 B~» tpexdaznoro ucrounuka Gl.

®a3bl craTopHOl 00MOTKM reHeparopa G4 uyepe3 OnOK CHUHXpoHM3aUUMU A2 U OJIOK OAHO(A3HBIX
TpanchopmatopoB Al, BKIIOYEHHBIX TO cxeme TpexdasHoit TtpanchopmaTopuoii rpymmel A / Y ¢

Hanpspkenusmu 230/400 B, npucoenuHens! k rHE31aM Tpexdaznoro uctounnka Gl.

Yacroty Bparmienus reaeparopa G4 MO>XHO KOHTPOJIMPOBATH C MOMOIIIBI0 YKa3ateis P1,coennHnenHoro

C BBIXOJIOM MpeoOpa3oBaTeis yrioBbixX nepemenieHuit G5.

BeJ'II/ILII/IHy U YaCTOTY HAIIPSPKCHUA T'€HEpaTopa G4 u ceTHm MOXKHO KOHTPOJHUPOBATL € IOMOUIBIO

HU3MCPUTEIIA HaprI)I(eHI/Iﬁ u 9acToT P2.



Y ci10BHS BBIIOJHEHUS TOUHOW CUHXPOHU3AUU

Tabnuma 2

CpezcTso Kpurepnii Kpurepuii ve Pexomenganuu rno
YcnoBue BBITOJIHEHUS BBITOJIHEHUS BBITOJIHEHUIO
KOHTPOJIS
YCIIOBUS YCIIOBUS yCIIOBUS
PaBenctBo BonbT™meTpsl co Hanpsoxenus co Hanpsioxenust co PerynupoBatb
HaNpsHKEHUN CTOPOHBI CTOPOHBI CTOPOHBI HalpsHKEHUs
CUHXPOHHOTO CUHXPOHHOT'O CUHXPOHHOTO CUHXPOHHOT'O BO30YKJICHUS
re’sepaTopa u resepaTopa u reHepaTopa u CeTh reseparopa u CUHXPOHHOT'O
CeTH. CeTH. paBHBI. CETUHEPABHBI. re’epaTopa 10
MOMEHTa
BbIpaBHUBAHUS
HaIpsHKEHUH cOo
CTOPOHBI
CUHXPOHHOT'O
reHepaTopa u
CETH.
Jlamriel B (hazax: Jlamnbl B azax
OnvrHakoBblii TIEPUOIUYECKI TIEPUOIUYECKU Iepexmounts
IIOPsAZIOK OJIHOBPEMEHHO HEOJHOBPEMEHH mo0bIe 18 (asbl
UCpCAOBAHUS 3aroparoTcs u 03aroparoTcs u CUHXPOHHOTO
a3 racHyT (4acTOTBI TacHyT, reHeparopa.
HAIPSOKCHNUH Jlammel B HanpsHKEHUN HE coznaBasdPPexT
CHHXPOHHOI'O paspbiBax (as. paBHBI); TOPST «KpyTroBOI'O
reHepaTopa (HanpsDKeHUS B OTHS»
ceTn. npoTtuBo(ase); He
ropsT
(HampspKeHUs
cUH(a3HbIE).
PaBEHCTRO Perymuposars
4acTOT Crpenka Crpenka 4acToTy
CHHXPOHHOTO CHHXpPOHOCKOII CHUHXPOHOCKOMA CUHXPOHOCKOI BpalleHus
reHepaTopa u HETOBI)KHA aBparaeTcs. CUHXPOHHOT'O
COTIL reHeparopa.
Cundasnoct Crpenxka Crpenka Perymuposars
b CHUHXPOHOCKOIA CUHXPOHOCKOI 4acTOTy
HaTpsHKeHUN CuHXpOHOCKOII pacrionaraercs A0TKJIOHEHA OT BpalleHus
CUHXPOHHOT BEPTUKAIILHO BEPTUKAJILHOTO CUHXPOHHOT'O
0 reHeparopa HaIIpOTUB PUCKHU. IOJIOKEHUS reHeparopa.

CECTH
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Pucynok 1 — Cxema anexTpuueckas COSqUHEHUN






KoHTposbHBIE BOIIPOCHL:

1. VcrnoBust BKIFOUCHUS HA MApAIUICIbHYIO paboTy JBYX TEHEPATOPOB.

2.V ciioBHs BKIIOUEHHUS Ha MapalIebHy 0 paboTy aByX Tpancdopmaropos.3.Urto
TaKoe CUHXpOHU3auus?

4. Korga u Ui Kakux 3JIEKTPOITPUEMHUKOB BO3ZHUKAET HEOOXO0AUMOCTh aBTOHOMHOTOUCTOYHHKA
AIIEKTPUYECKON IHEPTUU?
5. OOBSICHHTE CYTh METO/1a KIIOTACAHUS JIAMIIY.

IIpakTnueckast padora Ne2
«OnpeenenHue Toka cCTaTopa CHHXPOHHOTO TeHepaTopa Ipu napajuieIbHON
paboTe C CEThIO»
YueOHasi neJib: TPUOOPECTH HABBIKU BBIITOJHEHHSI KOHTPOJIS YCTOHYNBOM pabOThl CHHXPOHHOTO
reHeparopa (CI') mpu BKIIOUYEHHHM €ro Ha MapajuiebHYI0 padOTy C CeThbI0, MCCIEAOBATh MPUHIIUIL
ycroiunBocty CI' npu u3MepeHuu napameTpoB CHHXPOHHU3ALUU.

[lepeduens 000pyOBaHMS, aNapaTypbl, MATEPUATIOB U UX XaPAKTEPUCTUKH:

Tabnumal
[lepeuens 060py10BaHMS 1aOOPATOPHOIO CTEHAA
O6o3HaueHue HaumenoBanue Tun [TapameTpsr
Gl Tpexda3Hblil HCTOYHUK TUTAHUS 201 400 B~; 16A
W cTouHMK UTaHus ABUTATENS TIOCTOSIHHOTO 0...250 B~; SA (axopr)
G2 206 200 B~; 1A
Toka (BO30OYX)/1€HIE)
G3 Bo30yaurens MalimHbl IEPEMEHHOT0 TOKA 209 0...40 B~; 8A
Mamna nepemeHHoro Toka (CHHXpOHHBIH 50 Bt; 230 B~; cos ¢=1;
G4 102.1 1
reHepaTop) 1500 mun
G5 [TpeoOpa3oBaTenb yrioBbIX MEepeMeIeHHH 104 6 BBIXOZHBIX CUTHAJIOB
90 BT; 220B 0,76 A
M1 JlBurarenb MOCTOSSHHOTO TOKa 101.1 (sixopp) 220 B; 0,2 A
(BO30OYyX1€HUE)
3x 80 B-A;
Al bnok onHodaszHbIx TpaHchopmMaTopoB 325.1 133’1§$%§§?2'i§?2’30’22
0,133,127,115 B
220 B~10 A;
A2 bnox cunxponuzanuu 319 CUHXPOHOCKOII;
3 MH/IMKATOPHBIE JIAMITBI
P1 VYkazarenpb 4acTOThI BpalleHUs 506.1 0 ... 2000 mun*
P2 W3mepuTenb HanpsyKEHU U 4acToT 504.1 0...500 ]23;(’) ‘]l35~ 33 I,




[Topsiok BeIOTHEHUS pabOTHI:
1 Vkazanus no nposedenuto sxcnepumenma

- YOemutechb, YTO YCTPOWCTBA, HCIOIb3yEeMbIE€ B SKCIIEPUMEHTE, OTKJIIOYEHBI OT CETH
ANEKTPOIUTAHUS.
- CoOepute 3JEKTPUUECKYIO CXEMY COCIMHEHUM TEIJIOBOM 3alUThl MAIIUHBI IEPEMEHHOTO TOKA.

PykoBozcTBa MO BBIMOJHEHHIO 0A30BBIX SKCIIEPUMEHTOB /IS Y4eOHOro J1abopaTOPHOrO KOMILIEKCa

«Mopenb 3JeKTPUUECKON CUCTEMBI).

= CoeauHuTe THE3/1a 3alIUTHOIO 3a3¢MIICHUS « @ »  YCTPOHUCTB, UCIIOJIB3YEMBIX B

JKCIepuMenTe, ¢ THe31oM «PE» ucrounuka G1.



- CoenuHuUTE anmaparypy B COOTBETCTBHHM C SJIEKTPUUECKON CXEMONCOEAMHEHUH.

- [Tepexmnrouarenu pekumMa  pabOTBl  HMCTOYHHKA G2, Bo3Oymutens G3 wu
OsiokacuHXpoHU3auKu A2 niepeBeauTe B mosoxeHue «PYUH».

- PerynmupoBounbie pykosiTku ucrounnka G2 u Bo30yautens G3 moBepTUTE MPOTHB YACOBOU
CTPEJIKH JI0 YTIopa.

- Brmounte wucrounnk Gl. O Hammymm HanpsokeHus (a3 Ha  €ro  BBIXOJE JOJDKHBI
CUTHAJIM3UPOBAThH CBETAIINECS JTAMIIOUYKH.

- Bruttounre nepexioyarens «CETb» u naxxmure kHonky « BKJI» ucrounmnka G2.
- Bxurounte nepexitouarens « CETby ykazarens P1.

- Bpamas perynupoBOuHYI0 pYKOSTKY wucTouHMKa (G2, yCTaHOBUTE YACTOTy BpaIlCHUS
neuratens M1 (renepatopa I14) 1500 mumt,

- Bxuttounre Boikiouarens « CEThy u nHaxmure kHonky «BKJD» Bo3Oyaurens G3.

- Bpamas peryaupoBouyHyro pykoATKy Bo30yautenss G3, ycTaHOBHTE HaIpsDKEHHE MEXTY
¢bazamu (muHeitHOe) reHeparopa G4 paBHBIM JIMHEHHOMY HAIPSDKEHHUIO CETH.

- Bxmounte Beikimroyatenb «CETby 6moka cuaxponuzanun A2.

- OO6ecnieubTe yCIIOBUSI CHHXPOHU3AIMU COMJIACHO Tabnuiel, mocie 4ero HakaThueM HaKHOIKY
«BKJI» 6510ka cuaxponuszaiuu A2, nogakirounte reueparop G4 k cetu.

- Yo6enutech, uto reHepatop (G4 BOIIEN B peXUM CHHXPOHHOM pabOTHI € CETHIO, O YEM JOIIKHO
CBU/JICTEILCTBOBATH MOCTOSIHCTBO HANPsDKEHUS Mex 1y dazamu reneparopa G4.

- YcTaHOBUTE BpalleHHEM PETyJIMPOBOYHON PYKOSTKH UCTOYHMKAa G2 TpeOyemylo aKTHBHYIO
MoIHocTh P reneparopa G4, nanpumep, 30 BT, u nonnepxxuBaiite ee B X0/1€ SKCIIEPUMEHTA.

- Bpamas perynupoBouHyto pykosTKy Bo3Oymutens G3, m3mensiite TOk Bo30OyxnaeHus lf
reneparopa G4 u 3anuceiBaiiTe nokaszanus amnepmerpos P4, P5 B tabnuny 2.

Tabmuma 2

PesynbraTtoB nzmepenus

If, A

LA

>

- B ciyuae mepexona reneparopa G4 B acCHHXPOHHBIA peXHM pPabOThl pa3rpykalTe €ro Imo
aKTUBHOM MOIIHOCTH, Bpallasi peryJIupoBOYHYIO PYKOSATKY UCcTOUHHKA G2 MPOTUB 4acOBOM CTPENIKH 10
TeX MOp, I0Ka He BOCCTAHOBUTCSI CHHXPOHHAs paboTa reHepaTropa ¢ CeThIo.

- Ilo 3aBeplIEHHIO DOKCIIEPUMEHTA, Bpallas peryJupoBOYHYI0 PYKOATKY ucTouHuKa (2
pasrpy3utre reHeparopa G4 1O aKTUBHOW MOIIHOCTH, HaXMHUTe KHONKY «OTKI.» OJ0Ka
CHUHXpOHM3alluU A2, MOBEpHUTE pPErYJIMPOBOYHbIE PYKOSTKH cHavaiga Bo3Oyaurens (G3, a 3arem
uctoyHuka G2 MpOTHB YacCOBOHM CTPEIKH JI0 yNOpa, OTKIIOUUTE BBIKIIOYATEIH

«CETb» Bo3Oyautens G3, ucrounuka G2 u Oyoka cuHXpoHH3amuu A2, oTKIrO4YUTE UCTOUHUK Gl
Ha)KaTHEeM Ha KHOIIKY- I'pU0 U TOCIEIYIONUM OTKIIOUEHHEM KJII04a- BHIKIHOYATES.

2 Tloctpoiite U- oOpa3nyto xapaktepuctuky I=f(ly).



3 Onucanue s1ekmpudecKkoll cxemvl COeOUHeHUl

OOmoTKa BO30YXKJIEHHUS MAIMHBI IOCTOSHHOTO TOKA, HUCIHOJB3yeMOW Kak nasuratenb M1 ¢
HE3aBHCHUMBIM BO30YK/I€HUEM, IPUCOEIMHEHA K HEPETYIUPYyEMOMY BBIXOY
«Bo30yxnenne» ncrounuka G2, K peryimpyeMoOMY BBIXOIY «SIKOpB» KOTOPOTrO MPUCOCTUHEHA
SAKOpHas 1LIeMb 3TOM >Ke MamuHbl. Bxon muranus ucrounuka G2 MPUCOEIMHEH C MOMOILBIO
3JIEKTPUYECKOTO IITHYpa K OJHOM U3 ABYX po3eTok «220 B~» Tpexdaznoro ucrounuka G1.

OOMOTKa poTOpa MallIMHBI IEPEMEHHOT0 TOKa, UCIOJIb3yeMol kak reHepatop G4,uepes ruesna
«F1», «F3» npucoennnena k Bbixoay Bo30Oynutenss G3, BXOA MUTAaHUS KOTOPOTO MPHUCOEIUHEH C
MOMOIIIBIO JIEKTPUUECKOTO IIHYPa K OJTHON U3 JBYX PO3ETOK
«220 B~» tpexdaznoro ucrounuka G1.

®da3pl craTopHOM 00OMOTKM TeHeparopa G4 uyepe3 010K cuHXpoHU3amuu A2 u OJIOK
tpanchopmaropoB Al, BkiIodeHHBIX 1m0 cxeme Y/Y ¢ nHanpsokenusmu 230/400 B,
MPUCOEANHEHBI K BBIX01y TpexdazHoro ucrounuka Gl.

Yacroty Bpamieausi reaepatopa G4 MOXKHO KOHTPOJIHMPOBATH C IMOMOIIBI0 yKazaTelsiPl,
COEIMHEHHOTO € BBIXO/I0M IpeoOpa3zoBaTelis yIIoBbIX nepemerieHuid GS.

Bennuuny u yacToTy HanpskeHus reseparopa G4 n ceT MOXXHO KOHTPOJIMPOBATH €
ITOMOUIBIO U3MEPUTENS HAPSXKEHUH U yacToT P2.

Benuunny axTuBHOM MomHOCTH TeHepaTopa G4 MOXHO KOHTPOJIHMPOBATh C MOMOIIBIO
HU3MepuTesisa MolHocTel P3.

Tok B030yxnenust IB u Tok | craropHoii oOMoTKH TeHepaTopa G4 MOXKHO H3MEpsTh
amnepmerpamu P4 u PS.

4 Cnienatb BbIBOJI O IPOJIEIaHHON padore.
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Pucynok 1 — Cxema snexTpuueckas NpuHIUMIHAIbHAs J1a00paTOPHOTO CTEH 1A



KonTponbHbIE BOTPOCHI:

1 Kakum oOpazoMm g00WBarOTCSs TOCTOSHCTBA 3HaueHHs Kodddumumenta womHoctn CIT mpu
M3MEHEHUSX aKTUBHOW HArpy3ku?

2 C xakoii nenpto ipu pocte Harpy3ku CI” yBeIHuMBarOT €ro TOK BO30YXKIeHUS?

3 TlosicHuTh, 4TO Takoe mpeaen ycronuuBocTH paborel CI'? UTo mokaspiBaeT JWHUS TIpenaesa

ycroitunBoctu?
4  Yto mpoHCXOUT ¢ BeNUUMHOM |d py HeOBO30YK/ICHHH U NajlbHEHIIIeM yMeHbIICHHH IB.
5 MoxHo JU  YTBEpPXk/aTh, 4T0  U3MEHEHUEM IB  MOXHO  peryiampoBarb

BennunHyK03(punmenta mourHoctu CI', paboTaromiero napamiesbHO ¢ CETbI0?

IIpakTnueckas padora Ne3

«Tpexdaznoe AIIB nuHuUM A5EKTpOINIEpEaaUr C OTHOCTOPOHHUM MUTAHUEM)

YueOHass meab: puOOpecCTH  HABBIKM  HAaCTPOMKM  aBTOMATUYECKOTO  [OBTOPHOTO
BritoueHus(AIIB), uccnenoBars npuHiun padotsl AIIB nuHuMM 3nekTponepenay ¢ OJIHOCTOPOHHUM
HMUTAHUEM.

[lepeuens 060pyI0BaHMS, allIAPATyPhl, MATEPUATIOB U UX XaPAKTEPUCTUKHU:

Tabmumal
[Tepeuensb 060pypOBaHMs 1a00PATOPHOTO CTEHIA
063:;3% HanmvenoBanue Tun [TapameTpsl
Gl Tpexda3Hblii HICTOYHUK TUTAHUS 201 | 400 B ~; 16A
3x80B - A;
Al brok ogHOda3HBIX 3051 240, 230, 220, 133,127,
TpaHchopMaTopoB ' 115/240, 230, 220, 133,127,115 B
AilAzf)’ TpexmontoCHbIN BBIKIIIOUATEIb 301 | 400 B ~; 10A
A3, A4 | Mopens TMHUY JICKTPOIIepeIadn 3131 |400B~; 3x0,3A
AS A 220/380 B; 50 I'y
KTHBHAA HArpys3Ka 306.1 | 3x0...50Br;
brok u3mepuTenbHbIX
A7 TPaHC(OPMATOpOB TOKa i 600 B / 3 B(tp. nanpsix.)0,3 A/ 3

HaTPSHKCHUS 401.1 | B (tp. TOKa)

8 aHanoroBeIXud. BXO/IO0B;
2 aHAJIOTOBBIX BBIXOZA

8 mudp. BX0I0B/BBIXOI0B

8 BXO/IOB THIIa «CYXOM

331 | KOHTAKT»;

8 pelleliHbIX BBIXOJIOB

6 po3eTok ¢ 8 KOHTaKTaMu;
6x& ruesn

IBM coBMeCTHUMEIH,
Windows 9* monwutop,

310 | MpIb,

KinaBuarypa, mara, PCI6024E

0...1000 B ~
0...10A ~

A8 Konnexrop 330

bnok BBoga/BrIBOIa 1T POBBIX
CUTHAJIOB

A9

Al10 Tepmunan 304

All ITepcoHasbHBIN KOMIIBIOTED

P1 MynbTumerp 501




[TopsioK BBITIOJIHEHUS paOOTHI:
1 Vkazanus no nposedenuio sxcnepumenma

- VY0enurech, YTO yCTPOICTBA, UCIOIb3YEMbBIE B IKCIEPUMEHTE, OTKJIIOUYEHBI OT CETU
AJIEKTPOIUTAHUS.

- Co6epHTe SJICKTPHUYECCKYIO CXEMY COC,Z[I/IHCHI/Iﬁ TEIJIOBOM 3al0WUTBl MallKWHBI ICPEMEHHOI'OTOKA.

- COGI[I/IHI/ITC THE3Ja 3alllUTHOI'O 3a3€MJICHUS « @ » YCTPOﬁCTB, HCIIOJIb3YCMbIX B

JKCTIepuUMeHTe, ¢ THe310M «PE» ncrounmka G1.

- CoerHUTE anmapaTypy B COOTBETCTBUU C AIEKTPUUECKON CXEMOM COCIMHEHHIA.

- [Tepekmrouarenu pexxuma padboThl BeIKiIFOUYaTened A2 u A12 ycTaHOBHUTE B MOJIOKCHHE
«ABT,», a Beixirouarenss A6 — B nmonoxenue «PYUH,».

- PerynupoBouHble PYKOSTKM aKTMBHOW Harpy3ku AS ycTaHOBUTE B KpallHUE MPOTHUB YaCOBOU
CTPEJIKU MOJIOKEHUS.

- C moMOIIBI0 PEryJIUPOBOYHBIX PYKOSITOK YCTAaHOBUTE TpeOyeMmble ImapaMmeTpbl MOJEICHINHUU
anekTponepenaun A3, A4.

- [IpuBenute B pabovee COCTOSTHUE MMEPCOHANBHBIN KoMITbioTep All.
- Brmrounte ucrounuk Gl.
- Bkmrounre BeIkITrouaTenb «CeThy BeIKIIOUaTeneir A2, A6 u Al2.

- Boiinute B kxaranor C xommbioTepa «lIporpammHoe obecriedeHne ydeOHOTo J1abOpPaTOpPHOTO
KoMIuiekca "Mojienb 3JeKTPUUECKOl CHCTeMbI"» M OTKpoWTe mpukiIagHyro nporpammy «TpexdaszHoe
AIIB nuHuuM 3neKTponepesayu ¢ OAHOCTOPOHHUM MTUTAHUEM». Y CTAHOBUTE JKEIAEMbl€ YCTABKU 3aLUThI
u AIIB. 3anyctuTte nporpaMmy Ha)kaTUeM BUPTyalbHOM KHOMNKHU «Runy.

- PerynupoBoUHBIMU pyKOSITKAMH AaKTHMBHOW HAarpy3ku AS ycTaHOBUTE TOK JUMHUU I, Hampumep,
paBHbIM 0,2 A.

- Ha »skpane MoOHHUTOpa MBIIIBI0O HAKMHUTE KHOMKY «3amuch MPOIECCay W cpa3y Mocie 3TOro
HaxxatueM kHomku «BKJL» BkimtounTe BeIKIIOYAaTENb A6, UMHTHpPYS BHE3alHOE TpexdazHoe
3aMbIKaHUE MEXAY TUHUAMH A3 u A4.

- [locne cpabarbiBanus 3amuThl 1 AIIB Ha)KMUTE MBIIIBIO HA MOHUTOPE KHOMIKY «StOp».



- Ha skpane rpadomocTpouTenss MOHUTOpA H3Y4YHTE TpadUKH BPEMEHHBIX 3aBUCHMOCTEH TOKa U
HaIpsKEHUs IPU KOPOTKOM 3ambikanuu u AIIB.
- Ilo 3aBepmienun sxkcnepuMmenTa HaxxMute KHONKY «OTKIL» Bbikitouatenss A6, OTKIIOYUTE UCTOYHUK
G1, Beikimrouarenu «CeTh» 010K0B A2, A6 1 Al12.
2 Onucarue 21eKMpuUYecKoll cxemvl COeOUHEeHU

AxTuBHas Harpy3ka A5 momydaeT mnuTaHue OT Tpexdasnoro wucrounmka Gl yepes
MOCJIEZI0BATEIBHO BKIIIOUEHHBIE 010K 0HO(]a3HbIX TpaHchopMaTopoB Al, coelMHEHHBIX B TpeX(ha3HyIo
rpymiy o cxeme ¢ Hanpspbkeruem 400/400 B, Beikimtouatens A2 u TuHAMN dIeKTporiepenaun A3, A4.
K dazam mexny nmunusmu A3, A4 MOAKITIOYEHBI TTOCIIEIOBATEILHO COCIMHEHHBIC BBIKIIIOUYATEen A6 1
A12, BeimonHsIOMUEe QYHKIHIO KOPOTKO3aMBIKATEJIS.

[lepBuunas oOmoTka TpaHchopmaTopa Toka Omoka A7 BkmodeHa B ¢azy L1 mexmy
BbIKJIOUareneM A2 u nuHuen A3.

[TepBuunas oOMoTKa TpaHcopmaropa HanpsbkeHUs Ooka A7 BkirodeHa Mexay Onokom Al m
BEIKITIOUareneM A2 mexay daszamu L1, L2.

BBIX0BI M3MEPHUTETHHBIX TPAHCHOPMATOPOB HAMPSIKCHHSI U TOKA TOJIKIIOYCHBI K aHAJIOTOBBIM
maddepennmansabiM Bxogam ACHO-ACHS 1 ACH1-ACH9 xonnekTopa AS.

Henu ynpasnenus Beikiroyatened A2, A6 u Al2 uepe3 tepmuHan Al0 npucoeauHEHbBI K
nu(poBBIM BX01aM/BeIXxoaM O10ka A9.

Konnekrop A8 ¢ mOMOIIBIO JIEHTOYHBIX MPOBOJHUKOB MPUCOEIMHEH K TuiaTe cOopa JAaHHBIX
koMmrmbrotepa All u 6ioky A9.

ToK B TMHUU AJIEKTPOIIEPEaun MOKHO KOHTPOJIUPOBATh amriepmerpom Pl.
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Pucynok 1 — Cxema anekTpuyeckasi NpUHIMINAIbHAS COSAUHEHUIN




o

AHA/IOT DBbLIE BXOAbI

ACHD ACHB ACH1 ACHS ACHZ AZH1) ACH3 ACHM ACHL ATZH1Z
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PucyHok 2 — cxema 3J1eKTpPUYEeCKUX COCIMHEHHUN

301




KoHTponbHBIE BONPOCHL:

Jns yero npeanazHadeno AIIB?

Yewm ornmmuaercs AIIB or ABP?

I'ne ycranaBnuBaetcs AIIB?

Kaxoit moxeT ObITh KpaTHOCTH paboThl AIIB?

g1 B~ W PNk

Ha xakux pene peanuzossiBaercs AIIB?

IIpakTuyeckas padora Ned
«MccnenoBanue AUCTaHIIMOHHOTO/aBTOMATU3UPOBAHHOTO YIPABICHUS MOJIENIBIO
aBTOMATUYECKOM CUCTEMBI JIEKTPOCHAOKEHHUS C TOMOIIBIO0 BUPTYAIBHOTO MyJIbTa)

VYyeOHas 1eib: TpUOOPECTH HABBIKM KOHTPOJIA MapaMeTpoB cUCTeMbl dnnekTpocHabxkeHus (COC).

Uccnenoary npunnun ymnpasieHus COC. OnpenenuTs KpUTEpPUH PEryIHMpOBaHUS IapamMeTpoB
(COC.

[Tepeuens 000pyAOBaHUS, alIapaTypbl, MATEPUATOB M UX XapaKTEPUCTUKU:

Tabmunal
[Tepeuensb 060pypOBaHMs 1a0OPATOPHOTO CTEHA
Obosia HaunmenoBanue Tun [TapameTpsbr
YCHHE
Gl Tpexdaznblii ucrounuk nuranus | 201 400 B 16 A
G2 WcTounuk nutanus qBuraresns 206 0..250 B-5 A (sxopp) 200B -; 1 A
MMOCTOSTHHOTO TOKa (BO30Y>KIeHuUe)
G3 Bo30ynuTens MammHb 209 0..40B - 8 A
MIEPEMEHHOTO TOKa
G4 Maumna nepeMeHHoro Toxa | 45 4 50 Br; 230 B cos ¢ =1; 1500 mun"®
(CunXpOHHBIN reHeparop)
G5 Hpeobpasosatens yEHOBLIX 104 6 BBEIXOJIHBIX CUTHAJIOB
nepeMeIIeHui
Ml JBUrarenb NOCTOSIHHOTO TOKa 101.1 90 Bt; 220 B 0.76 AA(ﬂKOpB) 220B;0,2
(BO3OY>KIeHNE)
ALAS brok ogHOda3HBIX 395 1 3 x 80 B-A; 240. 230, 220, 133. 127,
> TparncpopmMaTopoB ' 115/240,230, 220, 133., 127, 115 B
A2 biiok cunxponuzanuu 319 220 B 16 A; cunxponockor; 3
WH/IUKATOPHBIC
JIAMITBI
brok n3mMepuTensHBIX i
A3 TpaHc(hopMaToOpoB TOKA U 401.1 600 B/3 B (rp-p nanpsx.) 0.3 A /3B
(Tp-pTOKa)
HaTPSHKCHUS
A4 Tepmunan 304 6 po3eTok ¢ 8 koHTakTamMu: 6X8 rHe3
AS KoHHeKTOp 330 8 anaunor, quo. BXO%[OB: 2 aHaJIoT,
BBIXOJ1a: 8
ndp, BX0OI0B/ BBIXOJIOB
IBMcosmectumsiii, Windows 9%,
A6 [lepcoHanbHbBIN KOMIBIOTED 310 MOHUTOD, MBIIIb, KJIABHATYpa, TjIaTa
cbopa nHpopmManuu




PCI 6024E

A7

briok nmpeobpazoBaTeneit
CUTHAJIOB

403

2 npeoOpa3oBaTelis IepEMEHHOr0 CUTHaja
B TIOCTOSIHHBIN C (PUIBTPOM HU3KOH
4acToTHI (4actoTa cpesa S ['m); duiabTp
HU3KOM yacToThI(dyacToTa cpesa 5 ['m);
rpeoOpa3oBaresb IEPEMEHHOT0 CUTHAJIA B
curHai TTL; 610k nepeMHOXeHHS

CUTHAJIOB C (DUIBTPOM HU3KOM
4acToThl (yacTora cpesa 5 ')




821603 HaumenoBanue Tun [TapameTpsl
YeH
ue
A9
Monenb nuHun snekTpornepenaun | 313.1 400B3x0,3A
Al
0
All TpexmomocHbIN BHIKITIOYATENb 301 400 B10 A
Al biok BBoja/BBIBOIA TU(DPOBBIX 331 8 BXOJIOB THIIA, «CYXOU
2 CHTHAJIOB KOHTAKT»; 8 peJIeHHBIX BBIXOIOB
P1 VYka3zaresab 4acTOThI BpallleHUs 506.1 0...2000 mun!

[TopsioK BBITIOJIHEHUS paOOTHI:

1 Onucanue 31eKMpUYecKol Ccxemvl COeOUHEHULL:

- Y6GI[I/IT6CL, 4qTo YCTPOfICTBa, HCIIOJIB3YEMBIC B OKCIICPUMCHTC, OTKIKOYCHbBI OT CCTU
QJICKTPOIIUTAHMA.

- Cobepure ANEKTPUUECKYIO CXeMy  COEIUHEHUU TEIUIOBOU 3aIIUThI
MAaIIMHBIIIEPEMEHHOTO TOKA.

- CoenuHuTE THE3/AA 3alUTHOTO 3a3€MJICHUS oD
YCTPOMCTB, HCIOJIb3yEMbIX BIKcriepuMenTe, ¢ rHe3oM "PE" ucrounnka G1.

- CoenuuuTe amnmapaTypy B COOTBETCTBHM C DJEKTPUUYECKOM CXEMOW COCIUHEHHI.

- [Tepexmrouatenu pexxuma padoTel uctounnka G2, Bo3Oynurtens G3, Beikimovarens Al u 6ioka
cuHXpoHu3aiuu A2 nepeeauTte B nojoxenue "ABT.".

- Bxmtounte wucrounnk Gl. O Hamuuum HanpspkeHUM (a3 Ha €ro BBIXOAC JOJKHBI
CUTHAJIM3UPOBAThH CBETAIIMECS JTAMIIOUYKH.

- Bxmtounte Beikmtouatens "CETDH" ucrounmka G2, BozOyautens G3, ykazatens PL Groka
cuHXpoHu3auuu A2, seikiatoyarens All u koHHekTopa AS.

- [IpuBenure B paboyee COCTOSIHME NEPCOHANBHBIM KOMIbiOTEp A6. BOWIUTE B Karajor
"[IporpaMmMHOe obecrieueHue y4yeOHOro aabopaTopHOro Komiuiekca «Mopenb 3JIeKTpUYecKon
CUCTEMbI»", BBI30BUTE NPUKIAJHYI0 nporpammy "BupTyanbHblii OyabT — ymnpaBieHUS
YHUBEPCAJIBbHOM MOJIEIIBIO AJIEKTPUYECKON CUCTEMBI .

- Hcnonb3ys BO3MOXXHOCTH NporpamMmsl "BUpTyallbHBII NyJbT yNpaBiI€HUS YHUBEPCAIBHOU
MOJIETIBIO AJIEKTPUYECKOM CHCTEMBI', YCTAHOBUTE HAa BHUPTYAJIbHOM IIyJIbTE€ YIPABIEHUS yCTaBKU
yactoTsl BpauieHus 1500 mun"1, nanpsxenus 220 B, TpeOyemMoil akTUBHOW MOIIIHOCTH, HallpUMED,

40 Brt, a TaxKe yCTaHOBUTE IEPEKIIOYATENb PEKMMa CHUHXpPOHM3aUMK B nonoxenue "PYU." u
3aIyCTUTE IPOTrPAMMY.

- Haxwmure Ha BHpTyanbHyr0 KHONKY (Qm) B Lenu ymnpasiaeHus asurareneM M1 u noxxaurech
pasroHa ero 110 3agaHHoO 4actoTsl BpameHuss 1500 mun-1.

- Haxwmurte na BuptyansHyto kHonky (QF) B menu ynpasienust Bo30yxxaenueMm reseparopa G4 u
JOKJINTECh JOCTHXKEHMS HAPSDKEHMS TeHepaTopa 3aaHHoro 3Hadenus 220 B.

- Haxxatuem Ha BHpTyasibHYIO KHONKY (QC) B IIeNM yINpaBlieHHsl CeTeBbIM BbIKmtouaTenem All,
BKJIFOUUTE €TO0.

- HoGeiitech, ecnum HeoOxoammo, npuemiemorr (He Beime 0,2 ['11) YacTOTHl HANpPSHKEHUS
CKOJIbJKEHUSI MEXYy F€HEpAaTOPOM M CEThIO ITyTEM M3MEHEHUI YCTaBKM 4acTOThI BpAllEeHUs Te€HepaTopa
Ha BUPTYaJIbHOM PETYJISATOPE.



- B MOMeHT mpoxoXIeHHs] KpUBOW HANpSIKEHUS! CKOJBXKEHHS MEXIY T'€HepaTOpOM U CEThIO
(HabnromaiiTe Ha MOHHTOpPE) 4Yepe3 MHUHHMAIbHOE (OJIM3KOEe K HYII0) 3HAYCHHUE MOJIKITIOYNTE
reHepaTop K CETH IyTeM HaKaTHs Ha BUPTYalbHYH KHONKY (Q4) ymnpaBieHMs MOJOXKEHHEM
BBIKJIIOYATENSI B OJI0KE CUHXpOHU3au A2.

- Y0eaurech, 4TO TeHEPATOP BOLIEN B PEKUM CHUHXPOHHOHM pabOTHI C CEThIO, O YeM JOJDKHO
CBUJETEIHCTBOBATh IMOCTOSHCTBO HANpsDKEHUS MEXIy ero (asamu, kotopoe HabrojaiiTe Ha
ocmiorpade MOHUTOpa KOMITBIOTEPA.

- CHM3bTE AKTHUBHYIO MOIIHOCTb T€HEparopa A0 HyJsS 3aJaHueM YCTaBKM BHUPTYaJlbHOI'O
peryisTopa.

- OTKIIIOYUTE BBIKIIOYATENb OJIOKa CUHXPOHU3alUUMU A2 MyTeM HaXaThs Ha BUPTYaAJIbHYIO
KHOTIKY yripaBieHus um (Q4).

- YcranoBute TpeOyeMylo yCTaBKy aKTHBHON MOIIHOCTH reHeparopa, Hampumep, 50 BT Ha
BUPTYaJIbHOM ITyJIbTE yIIPABICHHUS.

- YcraHOBUTE HAa BUPTYaJIbHOM IYJIBTE YIPABICHUS EPEKIIIOYATENb PEKUMACUHXPOHU3ALUU
B nonokenue "ABT." u HaOmroaliTe aBTOMaTHIeCKOE MOAKIIOUeHHereHepatopa G4 x cetw
U TOCJEIYyIOIIee €ro Harpy)keHHe aKTUBHON MOIIHOCTBIO.

- [lo 3aBepiieHUH HKCIEPHUMEHTAa YCTAHOBUTE MEPEKIIOUATENb PEXHMa CHUHXPOHU3ALUU B
nonoxenue "PYUYUH.", cHuU3bTe aKTUBHYI0 MOUIHOCTb TI€HEpaTropa 10 HYJs, OTKIYUTE
IIOCJIEZI0BATEIbHO BBIKJIIOYATENNb B OJIOKE CHHXpOHM3alMu A2, cereBod BbIKItodarenb All.
BO30ykaeHue reneparopa G4 u muranue npuratens Ml myTrem HaxaTus COOTBETCTBYIOLIUX
BUPTYaJbHBIX KHOMOK Ha IyJIbTE yHpaBIeHHs, OCTAaHOBUTE paboTynporpaMMsl "BupTyanbHblii
MyJdbT YOPaBICHUS YHUBEPCATBHONW MOJIEIBIO DJIEKTPUYECKOM CHUCTEMBI', OTKIIOYUTE
Boikitovarens "CETD" Bo30oynutens G3, ucrounuka G2, ykazatens PL 61oka cuHxpoHHU3anuu
A2, Beikmouatenss All u konHekropa AS, oTkimounte UCTOYHUK Gl HakaTueM Ha KpacHYO
KHOIIKY - TpUO0 ¥ MOCIEAYIOIMUM OTKIFOUYEHUEM KITF04Ya — BBIKJIFOUATENS.
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Pucynok 2 — Cxema coequHeHUN




KoHTpoJsibHBIE BOITPOCHI:

1. Kakue napameTrpsl MOkHO peryaupoats B COC, kak?

2.Kakue ¢pyHKIIUM BBIIOIHSAET aBTOMaTHUecKast cuctema perynuposanus COC.

3. Hasnauenue TeaeMexaHn3aluu.
4. 3amaun JIC.

5. OcHoBuble 3agaun TY- TC.

6. YcrpoiicTBa TeneMexaHU3allnu.

IIpakTnyeckast padora NeS

«HccnenoBanue paboThl aBTOHOMHOM 31€KTPOIHEPTETUUECKON CUCTEMBbI

YueOHas wesib: MpuoOOPECTH HABBIKM KOHTPOJIS M PEryIHpOBaHUS

SHGKTpOSHepFCTI/I‘IeCKOﬁ CHUCTCMBI.

[lepeuenp 000py10BaHMs, allapaTypbl, MATEPUATIOB U UX XAPAKTEPUCTUKHU:

[Iepedens anmapaTypsl

napamMeTpoB

Tabmuma 1

O06o03HaueHue] HaumenoBanue Tun [TapameTpsl
Gl Tpexda3zHblit HCTOYHUK 201 400 B~: 16 A
HUTaHUSA
VcTouHMK MUTaHUS 0...250 B-5 A(sixops)
G2 JIBUTATEIS IOCTOSHHOTO 206
200 B-1 A (B0o30yxeHue)
TOKa
G3 Bo30ynurens MammHbI 209 0.40B -8 A
HNEPEMEHHOT0 TOKa
G4  |MAumHACPEMEHHOIO TOKA | 4 ) 4 50 Br; 230 B~; cosg=1; 1500 "
(CunXpOHHBIHN reHeparop)
G5 Mpeobpasosarems, YEHOBBIX 104 6 BBEIXOIHBIXCUTHAIOB
niepeMeneHn i
90 Bt; 220 B
Ml JIBuraresb MOCTOSSHHOTO 101.1 0,76 A (sK0pb)
roka 220 B; 0,2 A (Bo36yxzeHme)
bnok ogHOoba3zHbIX 3 x 80 BYA;
A3 A 325.1 240, 230, 220, 133,127, 115/240,
TPAHC(pOPMATOPOB 230, 220, 133, 127, 115B
A2 TpexnomocHbiit 301 400 B ~; 10 A
BBIKJTFOYATEITh
A3 Monen, it 3131 400 B~; 3x03 A
AIIEKTpOIIEpeaaYn
A4 AKTHBHas Harpyska 306.1 220/380 B; 50 I'rr 3x0...50 Br:
AS WNunyktuBHas Harpy3ka | 324.1 220/380 B; 50 I'm  3x50 BAp
A6 EmkocTHast Harpy3ka 317.1 220/380 B; 50 I'm 3x50 BAp




VYkazarein 4yacTOThI

PI 506.1 0...2000 Mun'.
BpalLlCHUS
P2 MsmepuTenh HANPSKCHUA 1 | £y ¢ 0..500 B~; 45..55T'm, 220 B ~
qacToT
100...0...100 Br;

200...0...200 Br; 400...0...400 Brt; 100. ..0,. .100 B-
Ap 200...0...200 B-Ap 400...0...400 B-Ap 127...220
B

P3 N3meputens momuocte | 507.1

[TopsiOK BBITTOJIHEHUS paOOTHI:
Onucanue 21eKkmpudecKoli cxemvl COeOUHEHUI -

- VYobenurech, 4TO YCTPOMCTBA, HCIOJIB3YEMbIE B SKCIIEPUMEHTE, OTKIFOUYCHBI OT CETHAJICKTPOITUTAHUS.
- CobepuTe IEKTPHUSCKYIO CXeMY COCTMHEHUHN TETUIOBOM 3aIIUTHl MAIIMHBI IIEPEMEHHOTOTOKA

- CoenuHure ruesga 3aI[UTHOIO 3azeMiIeHUs '®  yCTPOMCTB, UCIIOJIb3YEMBIX B
sKcnepuMenTe, ¢ rue3om "PE" ucrounuka G1.

- CoenuHuTE anmnaparypy B COOTBETCTBHH C DIICGKTPUYECKOU CXEMOH  COEIMHEHHUH.
- Ilepexirouatens pexuma padboTsl ucrounnka G2, Bo3oyaurens G3 u BbIKItouaTesss A2yCTaHOBUTE B
noJioxkenue "PYUH".

- PerynupoBounsbie pykosTku uctrounrka G2 u Bo3Oyaurens G3 moBepHUTE MPOTUBYACOBOM CTPEIKU 10
ymopa.

- YcTaHOBUTE MEPEKII0YaTe s IMU TpeOyeMble TapaMeTpbl MOJICIH TUHUH dJIeKTporepenaunA3.

- PerynupoBouHble pykoATKH Harpy3ok A4..A6 ycTaHOBHTE B KpaliHee NpPOTHB YacOBOM CTPEIIKU
MOJIOXKEHHE.

- Bxmounte wucrounuk Gl. O HaMuuum  HaOpsHDKEHUN Ha €ro BEIXOJIE JIOJIKHEI
CUTHAJIM3UPOBATh CBETALIUECS JTaMIIOUKH.

-Bxirounte BBIKJTIOYATEITh «CETby»  ykazarens P1.
- Bxirounre — BBIKIIOYATEIb «CETb» wu Haxuure kHomky «BKJL»  ucrounuka
G2.
- Bpamias perynmupoBoYHYIO PYKOSITKY UCTOUHHKA G2, ycTaHOBUTE YacTOTy BpamieHusasurarens M1
(m, COOTBETCTBEHHO, re’eparopa G4)  paBHoO# 1500  mmn"1.

- Bxutounre Boikimtouarens « CEThy u Haxmure kHonky «BKJL» Bo30oyaurens G3.

- Bpamas perynupoBouyHyto pykosTKy Bo3Oynutens G3, ycTaHOBUTE HaIlpsbKeHHE Mexaydazamu
(muneitnoe) reneparopa G4 paBubim 230 B.

- Bxmounte Boikitouarens «CETb» um naxmure kHonky «BKIJL» Bbeikmowartens A2.

- Momnoctn,  noTtpebnsiemble  Harpy3kamu  A4...A6, U3MEHdWTE C  TOMOIIBIO HX
PETYIMPOBOYHBIX PYKOSITOK.

- HHTrepecyromue napaMeTpbl peXuMa aBTOHOMHOHM D3JIEKTPUUYECKOM CHCTEMBI KOHTPOIMPYWUTE C
noMouieo ykazareneu Pl,. ,P3.

- Ilo 3aBepmieHnn skcnepumeHTta HaxmuTe KHONKYy «OTKIJL» Beikimrouarens A2. NOBEpHUTE
PeryJIupOBOYHBIE PYKOATKHM cHadana y Bo3Oynutens G3, a 3arem y ucrouHuka G2 mpoTUB 4yacoBOU
CTpEeJNKU A0 ynopa, oTkiarouure Bbikatodarenu "CETD" ucnonp3yemoill B SKCIEpUMEHTE anmnaparyphl,
OTKIII0YMTEe HCTOUHUK G1 HaXkaTHeM Ha KpacHYIO KHOIIKY - IpU0 U MOCIIEAYIOIUM OTKIIOYEHUEM KITFoYa
- BBIKJIFOUATEIIS.



2. OnucaHue 31eKmpuyeckotl cxemvl COeOUHEHULL:

O6MoTKa BO30Y>KIEHHS MAlIMHBI IOCTOSIHHOTO TOKA, HCIOIb3yeMON KaK MEepBUYHBIN ABUTATENb
M1 ¢ HezaBHCHUMBIM BO30YKIIEHHEM, ITPUCOETUHEHA K Heperyaupyemomy Bbixoa}7 "BO3BY XXIEHUE"
ucrounuka G2, x perynmupyemomy Bbixony "SIKOPby» xoroporo mpucoenuHeHna sikopHasi 0OMOTKa 3TOM
K€ MaIIUHBIL.

Bxon nutanus ucrounuka G2 MpucOEIMHEH C MOMOIIBIO 3JIEKTPUUYECKOTO IIHypa K OJHOM U3
nByX po3erok "220 B~ tpexdaznoro ncrounnka Gl.
OO6MOTKa poTOpa MAaIlMHBI IEPEMEHHOT0 TOKA, UCIOJIb3YEeMOUM Kak CHHXPOHHBIN reneparop G4, dyepes
raesna "F1", "F3" npucoennnena k Beixogay Bo30yautesns G3, BXOJ MUTaHUS KOTOPOTO MPHUCOCIUHEH C
MTOMOIUIBIO AJIEKTPUUECKOrO HIHYpa K OJHON M3 JIBYX PO3ETOK
«220 B~» tpexdaznoro ncrounnka G1.

®a3bl craTopHOl 00MOTKHM TeHeparopa G4 depe3 BbeIKIOYarenb A2. 010K oaHO(DA3HBIX
TpanchopmaTopoB Al, BKIIOYEHHBIX MO cxeMe TpexdaszHou TpaHchopmaTopHoit rpymmsl A / Y ¢
HanpspkeHusmu 230 / 230 B, u Moaenb JUHUM 3JIeKTporiepeaadn A3 IPHCOSIUHEHBI K MapalIeIbHO
BKJIFOYEHHBIM aKTUBHOM, MHAYKTUBHOM U €eMKOCTHOU Harpy3kam A4, AS u A6.
Yacroty Bpaienus reaeparopa G4 MOKHO KOHTPOJIUPOBATh € MOMOLIbIO yka3arens P1 coennHeHHoro ¢
BBIX0/10M IIpeoOpazoBares GS.

Benuuuny u yactory HanpsbkeHus reHeparopa G4, a Takke HanpsyKeHHE Ha Harpy3kax MOKHO
KOHTPOJIMPOBATH C MTOMOIIBIO0 U3MEPHUTENS HAPSHKEHUH U yacToT P2.
AxtuBHY0 P u peaktuBHyto Q MourHocTH reHepatopa G4 MOXHO U3MEPATH C IMOMOIIBI0 U3MEPUTEIS
MoItHocTel P3 pe3yiabpTaTel u3MepeHus 3anucath B TaOIHILy 2.
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Tabmuy 2
Pesynbrarsl u3MepeHust

Hanpspokenue, B
AxTuBHasS
Harpyska kBt
NunyxTuBHas
Harpyska, KBap
EmxocTHas
Harpys3Ka, KBap

KoHTpoJIbHBIE BOIIPOCHL:

1. [lepeuncauTh NOKa3aTean KavyecTBa.

2. Kakue moka3aTenu HYXKHO PEeryJHpoBaTh B JIAHHOW aBTOMAaTHUYECKOU
JIIEKTPOIHEPIETUYECKOU CUCTEME.

3. [penenbHO IOMyCTUMbIE OTKIFOYCHUSI T, KAK MOXKHO PEryJMpoBaTh B JJaHHOHCXEME.
4. IlpenenbHO AonycTUMble OTKIOYeHMsI U, Kak MOKHO peryiMpoBaTh B JaHHOU
cXeMe.

KpnTepIm OLleHKH 3HAHMIiI Ha 3a1UTe npaKanecxoifl paﬁoTI)I:

Kaxxnas naGoparopHast paboTa OLIeHUBAETCS OTAEIBHO U 32 HEE MOXKHO MOJIYYUTh MaKCUMYM
— 5 6amnoB. KonruecTBo 0aioB 3a KaX/blil 2JIEMEHT OIICHHUBAHUS MPEACTABIEHO HUXKE:

«1» Oamn - BelmonHeHHe NPaKTUYECKOH paboThl (MOATOTOBIEHHOCTh K BBIMOJHEHUIO,
OCO3HaHHUE 11e7U paboThl, METO/I0B COOMPAHUs CXEMBI, IPOBEACHUE U3MEPEHUM U (PUKCHUPOBAHUS UX
pe3ysIbTaTOB, NPUIEKAHUE, CAMOCTOATEIBHOCTh BBIIIOJIHEHUS, HaJM4ue€ M IPaBHIbHOCTb
oopmIieHHsT HEOOXOIUMBIX MaTEpPUAJIOB I NIPOBEICHUS] PabOThl — CXeMa COSIUHEHUN, TaOIUIIhI
3amuces  T.1L.);

«1» Oamn — OdopmiieHne oTyeTa MO MPAKTUYECKOM padboTe (aKKypaTHOCTb O(QOPMIICHUS
pe3yJabTaTOB U3MEPEHUH, MPaBUIBHOCTh BBIYMCICHHUH, NPABUIBHOCTh BBIMOJIHEHUS TIpauKOB,
BEKTOPHBIX JUarpaMMm H Jip.) ;

«1» 6amn — IIpaBUABHOCTH M CAMOCTOSITEIBHOCTh BbIOOpa (OpMyN Il pacyeToB MHpU
o(opMIIeHHUHN Pe3yIbTaTOB PabOThI;

«1» 6an — NpaBUIBHOCTh NOCTPOCHUS IPaMKOB, YMEHHE OOBSICHUTD X XapakTep;

«1» Gan — 0TBETHI HA KOHTPOJIbHBIE BOIIPOCHI K MPAKTUYECKOM paboTe.



KOMILJIEKT 3AJTAHUM JJ1S1 KOHTPOJBHOM PABOTHI (PYBEXKHBIN KOHTPO.Ib)

1 cemecmp
Ammecmayuonnvie 60npocol

I pybescnaa ammecmayus

DHepreTuyeckue pecypchl IHEProoObETMHEHHUS

Llenu 1 3a7a9M aBTOMAaTHYECKOTO YIPABICHUS 3JCKTPOIHEPTETHUECKUM PEKIMOM

[TapaMeTpsl JIEKTPOIHEPTETHIECKOTO PEKIMA

OCOOCHHOCTH BIIMSHUSL YaCTOTHI DJIEKTPUUYECKOTO TOKAa HAa IPOLECCHI, MPOTEKAIOIIUE B

SHEeprocucTeMe

JlommycTrMble 3HAYEHUS YaCTOTHI B JHEPTOCUCTEME

[ToBbIlIeHNS KauecTBa NEPBUYHOTO M BTOPUYHOTO PEryJIMPOBAHUS YaCTOTHI JIEKTPHUUIECKOTO

TOKa

HT/I no peryiupoBaHHIO YaCTOTHI U IEPETOKOB AKTUBHOM MOIITHOCTH

HT/] o cornacoBanHoi padote cuctem APUM u aBTOMaTUKH yripaBiieHus MOIHOCThI0 [ DC

XapakTepucTuKa BaKHEHIIINX AIEKTPOCTAHIINIA 00beTUHEHUS

10. DnexTpuyecKas 4acTh JICKTPOCTAHIHNA

11. HoMuHaabHbIE HANIPSHKCHUS

12. O6mue cBeeHus 00 SIEKTPUICCKUX CXEeMaX AJICKTPOCTAHIIMN U SHEPTeTUICCKIX CHCTEMax

13. Buasl cxeM U UX Ha3HAYeHHE YHEPTEeTHUECKUE CUCTEMBI

14. Ocobennoctn CXeM  DBJIEKTPUYECKUX COCIMHEHUI TEIIOAJIEKTPOLEHTpANICH "
KOHJICHCAIIMOHHBIX D3JEKTPUUYECKUX CTAHIIUN

15. Texnonoruueckue cxembl TOL u KOC (I'P2C)

el A

oo

© oo~

1-5 pybexcuas ammecmayus RO OUCYUNIUHE
Bunem Nel
«Asmomamuyeckoe ynpagieHue 31eKmpodIHePemuiecKux cemsx»

D.U.0.
Bonpocut:

1. DHepreTHyecKHe pecypchl SJHEPrOOObEANHEHHUS

2. Texnonornueckue cxembl TOL u KOC (I'POC)

1-a pybesxcuas ammecmayus no OUCYUNTIUHE
bunem No2
«Asmomamuyeckoe ynpasieHue 31eKmpOIHEePSeMULEeCKUX CEnsix»

D.U.0.
Bonpocut:

1. Ilenu u 3a7a4M aBTOMAaTHYECKOTO YIPABIICHUS IEKTPOIHEPTETUUECKUM PEKUMOM
2. OCOOCHHOCTH CX€M DJIIEKTPUYECKHUX COCAMHEHHWH TEIUIOJICKTPOICHTpAIeH |
KOHJICHCALIMOHHBIX JJIEKTPUUYECKUX CTAaHIUI

32



1-5 pybexcuas ammecmayusi RO OUCYUNTIUHE
Bunem Ne3
«Aemomamuyecrkoe ynpasieHue 31eKmpo3IHePSeMULeCKUX CEemsx»

D.UO0.
Bonpocui:
1. TlapameTpsbl 3JIEKTPOIHEPTETUUECKOTO PEKUMA
2. Buapl cxeM U UX Ha3HAYCHUE YJHEPTCTUUECKUE CHCTEMBI
1-5 pybesrcnas ammecmayus no OUCYUNJIUHe
bunem No4
«Aemomamuueckoe ynpasieHue d1eKmpoIHePeemuiecKux cemsx»
D.UO0.
Bonpocui:
1. OcobeHHOCTH BIUSHUS YACTOTHI AIEKTPUIECKOTO TOKA Ha MPOIIECCHI, MPOTEKAIOIINE
B DHEPrOCUCTEME
2. OOmume cBeaeHUS 00 SJIEKTPUUYECKUX CXEMaX AJIEKTPOCTAHLUN M SHEPreTHYEeCKHUX
CHACTEMAX
1-a pybesxcuas ammecmayus no OUCYUNIUHE
bunem Ne5
«Aemomamuueckoe ynpasienue 1eKmpoIHepeemuidecKux cemsx»
D.UO0.
Bonpocut:
1. OG6mue cBeneHus 00 MEKTPUUECKUX CXEMaX IEKTPOCTAHLIUN U SHEPTeTHUECKUX
CHUCTEMAxX
2. HomuHanbHBIC HATPSDKEHUS
1-a pybesxcuas ammecmayus no OUCYUNTIUHE
bunem Neb
«Aemomamuueckoe ynpasieHue 1eKmpoIHePeemuiecKux cemsx»
D.N.0.
Bonpocut:
1. TloBeimeHUs KauecTBa MEPBUYHOTO U BTOPUYHOTO PETYIMPOBAHUS YACTOTHI
3IIEKTPAYECKOTO TOKA
2. DnekTpudecKas 4aCTh AIEKTPOCTAHIIUN
1-a pybesxcuas ammecmayus no OUCYUNTIUHE
bunem Ne7
«Aemomamuueckoe ynpasieHue 1eKmpoIHePeemuiecKux cemsx»
D.N.0.
Bonpocut:

1. HTJ no perynupoBaHHIO YaCTOThI U NEPETOKOB AaKTUBHOM MOIIIHOCTH
2. XapakTepHUCTHKA BAKHEUIINX JIEKTPOCTAHIIMNA 00beANHEHUS
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1-a pybescnas ammecmayus no oucyuniune
bunem Ne§
«Aemomamuyeckoe ynpagierue 31eKmpoIHEPSeMULECKUX CEMAX»
D.1.0.
Bonpocui:

1. HT/I no cornacoBanHoii pabote cucreM APUM 1 aBTOMaTHKH yIpaBICHUs
mouHocTbio 'DC
2. Bugpl cxeM 1 MX Ha3HAUYEHHE SHEPTETUYECKHE CHCTEMBI

1-a pybesxcuas ammecmayus no OUCYUNIUHE
bunem Ne9
«Asmomamuyeckoe ynpaeieHue dNeKmpoOIHePLEMUYECKUX Cemsix»
D.U.0.
Bonpocut:

1. ITapameTphl SIEKTPOIHEPTETHYECKOTO PEKUMA
2. O6mue cBeneHUst 00 PIMEKTPUUYECKUX CXEMax AJIEKTPOCTAHIIMKA M YHEPreTHYECKUX
cucTeMax

1-s pybesrcnas ammecmayus no oucyuniune
bunem Nel0
«Aemomamuueckoe ynpasieHue 31eKmpoIHePSemuyecKux Cemsx»
D.1.0.
Bonpocut:

1. Henu u 3a1aun aBTOMaTUYECKOTO YIIPABICHUS AJIEKTPOIHEPTETUUECKUM PEKUMOM
2. XapaKTepuCTHKa BaXKHEHIINX AIIEKTPOCTAHIINI 00BETMHEHHS

1 cemecmp
Ammecmayuonnvie 60npocol

2 pybescnan ammecmayun

OCHOBHOE 3JIEKTPOOOOPYO0BaHUE TEIUIOBBIX AIEKTPOCTAHLIUH
CHHXPOHHBIE T€HEPATOPBI

Cunossle TpaHc(hOpMaTOPbI U aBTOTPaHC(HOPMATOPHI

TOKM KOpPOTKOTO 3aMbIKaHHS

OO61ure cBeIeHNs 0 TOKaX KOPOTKOTO 3aMbIKaHHS

Tpexda3Hoe KOpOTKOE 3aMbIKaHNE B CAMMETPUYHOH IIENH
[leficTBHE TOKOB KOPOTKOT'O 3aMBIKaHHSI U UX OTPaHUYECHHE
DNEKTpUYECKHE annapaThl U TOKOBEAYIINE YaCTH PACTIPEAEIUTENBHBIX YCTPOUCTB BBICOKOTO
HaPSHKEHUS

9. KomMyTanmoHHBbI€ anmapaTbl

10. 3anuTHBIC armmapaTsl

11. ToxoorpaHUYMBAIOIIUE AMIAPATHI

12. I3mepuTenbHBIE anmapaTsl

13. ToxoBeayIIHe YacTH MEPBUYHBIX LIETICH

14. CxeMmpl 3JIEKTPUUYECKUX COCTMHEHHH SJIEKTPOCTAHITUHN U MTOACTAHITUN
15. Ananu3 npUHIMNHAAIBLHONU cXeMbI MOIIHON TOL]
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2-5 pybesicHas ammecmayus o OUCYUNJIUHE
bunem Nel
«AemomamuquKoeynpaeﬂeHue IJIEKMPOIHEpPceMUUECKUX CcemsX

D.U.0.
Bonpocuvi:
1. OcHoOBHOE AMEKTPOOOOPYNOBAHUE TETIOBBIX 3JIEKTPOCTAHIIUN
2. AHanu3 NpUHUUIHAIBHON cxeMbl MomrHoU TOL]
2-5 pybesicHas ammecmayus no OUCYUNIUHE
bunem Ne2
«A(;mOMamultemcoeynpaeﬂeﬂue DJIEKMPOIHEPceMUHECKUX CEeMAX»
D.U.0.
Bonpocwi:
1. CunxpoHHbIE reHepaTopbl
2. CXeMbl 3JIEKTPUYECKUX COCTMHEHHUH JIEKTPOCTAHITUHN M IMOACTaHIINN
2-5 pybedicHas ammecmayusi no OUCYUNIUHe
bunem No3
«Aemomamu%cxoeynpaeﬂenue DJIEKMPOIHEPCEMUHECKUX CEMAXD
D.1.0.
Bonpocui:
1. Cunossle TpaHchOpMaATOPBI U aBTOTPAHCHOPMATOPHI
2. TokoBeIyIIye 9acTH MEPBUYHBIX IICTICH
2-5 pybesicHas ammecmayus no OUCYUNJIUHe
bunem Ne4
«A6m0MamuquK0eynpa6ﬂeHue IJIEKMPOIHEepPcemuU4eCKux cemax»
D.N.0.
Bonpocu:
1. Toxu KOPOTKOTO 3aMBIKAHUS
2. V3aMepuTenbHbIC anmmapaThl
2-5 pybesicHas ammecmayus no OUCYUNJIUHe
bunem Ne5
«Aemomamuueckoe ynpaseJjieHue 3J1eKmposHepcemudecCKux cemAax»
D.U.0.
Bonpocu:

1. O6mue cBeneHNs 0 TOKaxX KOPOTKOTO 3aMBIKAHUS
2. ToxoorpaHHYMBAIOIINE ATIITAPATHI
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2-5 pybesicHas ammecmayus o OUCYUNJIUHE
bunem No6
«AemomamuquKoeynpaeﬂeHue IJIEKMPOIHEPceEMUUECKUX cemsx»

D.U.0.
Bonpocuvi:
1. Tpexda3Hoe KOPOTKOE 3aMbIKAHUE B CHMMETPUYHOM LIETTH
2. 3aluTHBIE anmaparsl
2-5 pybesicnas ammecmayus N0 OUCYUNJIUHE
bunem Ne7
«Aemomamuueckoe ynpasieHue 1eKmpoIHePeemuecKux cemsx»
D.U.0.
Bonpocwi:
1. JleiicTBuE TOKOB KOPOTKOI'O 3aMbIKaHUS U X OIpPaHUYCHUE
2. KomMmyTanmoHHbIE anmnapaTsl
2-5 pybesicHas ammecmayus no OUCYUNJuHe
bunem No§
«Aemomamuuecrkoe ynpasieHue 1eKmpoIHePSemuecKux Cemsx»
D.U.0.
Bonpocu:
1. DnexkTpuyeckue anmapatbl U TOKOBEIYIIME YACTH PACTIPEISTUTEIBHBIX YCTPOUCTB
BBICOKOTO HaIpsKEHUS
2. CXeMbl 3JICKTPUYECKHUX COSAMHCHHIA DJICKTPOCTAHIINN U MTOICTAHIIAN
2-5 pybeosichas ammecmayusi NO OUCYUNJIUHE
bunem Ne9
«Aemomamuueckoe ynpaejieHue 371eKmpoIHepcemudecCKux cemsx»
DQ.U.0.
Bonpocu:

1. CxeMblI 2JIEKTPUIECKUX COCTMHEHHUM AJIEKTPOCTAHIINI U MOICTAHITUIH
2. AHanu3 NpUHUUIHAIBLHON cxeMbl MouHoU TOL]
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2-5 pybesicHas ammecmayus o OUCYUNJIUHE
Bunem Nel()

«A emomamuuecKoe ynpaejieHue 3J1eKmposaHepcemud4eCcKux cemAax»

D.1.0.

Bonpocuvi:

1. OcHoBHOE >1IEKTPOOOOPYIOBAHHE TEIUIOBBIX 3JIEKTPOCTAHIINN
2. CuioBble TpaHCc(hOpPMaATOPHI U aBTOTPaHC(HOPMATOPHI

Kpurepun oneHKH BHINOJHEHUS MMCbMEHHOI KOHTPOJIbLHOM padoThl (PyOeKHBIN KOHTPOJIb):

KpuTtepun onieHKkH 0TBeTOB Ha TeOpeTHYECKHe BONPOCHI:

pe3yJbTaT, COAEPKAIIMI IOJMHBIA MPABWIbHBIM OTBET, IMOJHOCTBIO— COOTBETCTBYIOIIUMI
TpeOOBaHUSAM KPUTEPUs, — MAKCUMaJIbHOE KOJIMUYECTBO OAIOB;

pe3yIbTaT, CoACPKAIINK HETIOIHBIA MPaBUIIbHBIA OTBET (CTENEHb MOJHOTHI— OTBETA — OoJjiee
60%) wunm OTBET, cojepKalluii He3HAYUTEJIbHbIE HETOYHOCTH, T.€. OTBET, HMEIOIH
HE3HAYUTENIbHbIE OTCTYIUIEHUSI OT TpeOoBaHUil Kputepus, — 75% OT MaKCUMaJbHOTO
KOJIM4YecTBa 0aJioB;

pe3yNbTaT, coAepKalluii HEMOIHBIA MPaBUIBHBIA OTBET (CTENEHb MOJHOTHI— OTBeTa — OT 30
no 60%) wmum OTBET, COJEpXKAIlUA 3HAYUTEIbHbIE HETOYHOCTHU, T.€. OTBET, HUMEIOIINI
3HAYUTENbHbIE OTCTYIUIGHUS OT TpeOoBaHuii kputepus — 40 % OT MaKCHUMAalbHOTO
KOJIMYeCTBa 0aJIjIoB;

pe3yNbTaT, COAEPKALINI HEMOIHBIN MPAaBUIBHBIN OTBET (CTENEHb MOJTHOThI— OTBETa — MEHEE
30%), HenpaBUIIbHBIM OTBET (OTBET HE IO CYIIECTBY 3aJlaHUs) WIK OTCYTCTBUE OTBETA, T.C.
OTBET, HE COOTBETCTBYIOLIUI MOJHOCTHIO TpeOOBaHUAM KpHuTepHs, — 0 % OT MaKCUMalbHOTO
KOJIMYeCTBa 0aJIjIoB;

bannet 3a meopemuueckue 6onpocwt 6v1600amca KAk CpeOHUil 0ann no 3a0AHHbBIM CHYOEHHLY
eonpocam, He CuUmMAasn KOAUYeCmeo «HABOOAUUX) U YIMOYHAIOUUX 60NPOCOE.

KpuTepnu OICHKH BBINOJHCHUSA 3aJaYH:

Onenka XapaKTepUCTUKU JIeHCTBUN 00yYaroIIerocs
10 OOyuaromuiicsi caMOCTOSITENIbHO U MPaBUIIBHO peIIni yueOHO- MpoeCcCHOHATbHYIO
Samtop | 33484y, YBEPEHHO, JIOTHHO, MOCIEN0BATENbHO 1 apryMEHTHPOBAHO U3Jaral cBoe

pelieHre, UCOb3Ys NPOoPeCcCHOHATbHbIE TOHATHUS.

OaJUIoOB

5 OOyuaromuiicss C€aMOCTOSITEIBHO M B OCHOBHOM IPaBWIBHO pemuia y4eOHO-
npodecCHOHATIBHYI0  33Jady, YBEPEHHO, JIOTUYHO,  IIOCIENOBATEIbHO U
apryMEHTHPOBAHO M3JIarall CBOE PEIICHHE, MCIIONB3Ys MpodecCHOHANBHBIEC TOHSTHSI.

6 OOyyaronuiicss B OCHOBHOM pelInl y4eOHO-pOPeCcCUOHANBHYIO 3aJady, JOMYyCTHII
HECYIIIECTBEHHbIE OIIMOKH, CIab0 apryMEHTHPOBAJ CBOE pEIIeHUE, UCMONb3Ys B

OamioB
OCHOBHOM INpo(ecCHOHaIbHbBIE TOHATHS.
OOyJaromuiicss MPaBUILHO PEIIII yueOHO-podeCCHOHANBHYIO 3a/1a4y He MeHee 2/3
3 BCeil paboThI MK JOMyCTUI HEe Oosiee 0OAHOI rpy0oii OoIMOKK U IBYX HEJOYETOB, HE
SAILIOR OoJiee oHOM TPyOOH M OJTHOM HEerpyOoil ommOKu, HE OoJiee TpeX HErpyObIX OMIHMOOK,
OHOW HerpyOoil OmMOKM W Tpex HeIO0YeTOB, MpPH HAJUYUU YEThIPEX-IATH
HEJI0YETOB.
0 OO6yuaromuiics He penmi y4eOHO-Ipo(ecCHOHANBHYIO 3a1auy.
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el N =

o o

15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
27.
28.
29.
30.

1 cemectp ODPO, 3 cemectp (0O3DO, 300)
Bonpocut k 3auémy

OHEepPreTu4ecKue pecypcol FHEProoObETUHEHUS

Llenu 1 3a1a4n aBTOMAaTUYECKOTO YIPABIICHUS 3JIEKTPOIHEPTETUYECKUM PEXXKUMOM
[TapaMeTpsl 3J1EKTPOIHEPTETHUECKOTIO PEKUMA

OcoOeHHOCTH BJIMSHHUS YacTOThl SJEKTPUYECKOr0 TOKA Ha IPOILECCHl, IMPOTEKAOIIUE B
JHEProCUCTEME

JonycTtumMble 3HaY€HUsI YaCTOThI B SHEPTOCUCTEME

[ToBbIlIEHNS KauecTBAa NEPBUYHOIO U BTOPUYHOTO PErYJIMPOBAHUS YaCTOTHI JIEKTPHUUECKOTO
TOKa

HT/] o perynupoBaHuIO 4acTOThI U IEPETOKOB aKTUBHOW MOIIIHOCTH

HT/I o cornacoBanHoii padote cucreM APUM u aBTOMaTHKH yrpaBiaeHUs: MOITHOCTRI0 ['[DC
XapakTepucTUKa BaKHEHIIIUX AICKTPOCTAHIINA 00HETUHCHUS

. QHGKTpI/I“IGCKaH 4acCTb BJICKTPOCTB.HI_IHP'I

. HomunansHeIe HaIPsKCHUA

. O6H_[I/Ie CBCACHMUA 00 QJICKTPHUUYCCKUX CXCMaAX SHCKTPOCTaHLIHﬁ H DQHCPICTUYCCKHUX CUCTEMAX

. Bunpl cxeM u uX Ha3HaYCHUE OHCPICTUYCCKNEC CUCTCMbI

. Ocobennoctn CXEM QJICKTPHUUICCKHX COGI[I/IHGHI/Iﬁ TCHHOSHGKTpOHCHTpaﬂeﬁ n

KOHJICHCALIUOHHBIX 3JIEKTPUYECKUX CTAaHLIUN

Texnonoruueckue cxembl TOL u KOC (I'POC)

OCHOBHOE 3JIEKTPOOOOPYAOBaHUE TEIUIOBBIX AIEKTPOCTAHIINI
CHHXPOHHBIE T€HEPATOPBI

Cunossle TpaHc(hOpMaTOPhl U aBTOTPAHC(HOPMATOPbI

TOKHM KOPOTKOT'O 3aMbIKaHMsI

OO11me cBeieHUs O TOKaX KOPOTKOTO 3aMbIKaHHSI

Tpexda3noe KOpOTKOE 3aMbIKaHNE B CAMMETPUYHOH 1IENH
JleficTBHE TOKOB KOPOTKOT'O 3aMbIKaHHsI U UX OTPaHUYCHHE
DNEKTPUYECKHE annapaThl U TOKOBEAYIINE YaCTH PACTIPEAEIUTENBHBIX YCTPOUCTB BBICOKOTO
HaPSHKEHUS

KoMMyTannoHHbI€e anmnaparsl

3amuTHBIC anmapaThl

TokoorpaHN4MBarOIIKE ANIAPaThI

W3mepuTenbHbIE annapaTsl

ToxoBenymue 4acTH EpBUYHBIX LIENEH

CXeMbl 2JIEKTPUYECKUX COETUHEHUH 3EKTPOCTAaHIIMM U MOACTaHIIUH
AHanu3 NpuHIUNHAIBHON cxembl MoutHON TOL]

T'PO3HEHCKHUH IT'OCYJAPCTBEHHBIH HEDTAHON TEXHUYECKHH YHUBEPCUTET

umenu axaoemuxa M.J]. Muniuonuwuxosa

BUJIET Ne 1

ﬂucuunﬂuHa Asmomamuueckoe YNpAaeIeHue 3J1€KmpoIrRepeemu4eCcCKux cemAix

Hncmumym snepeemuku npoghune noocomosku AHII  cemecmp _1

1. DHepreruueckue pecypchl JHEProoObEIMHEHHS
2. AHaiu3 NpUHIHUIHAATBHON cxeMbl MolHON TOL]

3aB.kadeapoit «233I» P.A-M. MaromanoB
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T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHUH YHUBEPCUTET
umenu axademuxa M.J]. Munnuornwukosa

BUJIET Ne 2

ﬂucuunﬂuHa Asmomamuueckoe VYRpAaeJeHUue 3J1IEKMpOIHEePeMmuU4YeCKux cenAix
Hncmumym snepeemuku npoghuns noocomosku AHIL — cemecmp _1

1. llenu v 3a1a4m aBTOMATHYECKOTO YIIPABICHUS JICKTPOIHEPTETHUCCKUM PEKUMOM
2. CXeMbl AJICKTPUUYECKUX COSAMHEHUIN dJIEKTPOCTAHIIUHN U TTOJICTAHIINH

3aB.xadeapoit «23I1» P.A-M. Maromanos

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axademuxa M.J]. Munruonwuxosa

BUJIET Ne 3
ﬂucuunﬂuHa Asmomamuyeckoe ynpaeieHue 3J1eKmpoIrHepeemudecKux cemix
HUncmumym snepeemuku npoguns noocomosku AHIL  cemecmp _1

1. TlapameTpsbl 3JIEKTPOIHEPTETUIECKOTO PEKUMA
2. ToxoBemymiye yacTy MEPBUYHBIX IeTICi

3aB.xadeapoit «I3I1» P.A-M. MaromanoB

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M.J]. Muniuonwuxosa

BUJIET Ne 4
ﬂuculmﬂulm Asmomamuyeckoe YnpaeieHue 3J1eKnmpoIrHepeemudecKux cemix
Hncmumym snepeemuku npoghuns noocomosku AHIL  cemecmp _1

1. OcoOeHHOCTH BIUSHUS YacCTOTHI AJIEKTPUYECKOTO TOKAa Ha TPOILECCHI, MPOTEKAIOIIHUE B
SHEProCUCTEME
2. U3mepurenbHbIC ammapaThl

3aB.kadeapoit «I» P.A-M. Maromanos
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T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHUH YHUBEPCUTET
umenu axademuxa M.J]. Munnuornwukosa

BUJIET Ne 5

ﬂucuunﬂuHa Asmomamuueckoe ynpaesjieHue 3J1eKnpoIrHepeemu4ecKux cemAix
Hncmumym snepeemuku npoghuns noocomosku AHIL — cemecmp 1

1. JlomycTuMmble 3HaY€HUS YaCTOThI B SHEPIOCUCTEME
2. ToKOOTrpaHWYMBAIOIIUE AMIAPATHI

3aB.xadeapoit «23I1» P.A-M. Maromanos

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axademuxa M.J]. Munruonwuxosa

BUJIET Ne 6
ﬂucuunﬂuHa Asmomamuyeckoe ynpaeieHue 3J1eKmpoIrHepeemudecKux cemix
HUncmumym snepeemuku npoguns noocomosku AHIL  cemecmp _1

1. TloBbimeHusi KadyecTBa TMEPBUYHOTO W BTOPUYHOTO  PEryJUPOBAHUS  YaCTOTHI
3JIEKTPUUECKOTO TOKA
2. 3amuTHBIE anmapaTsl

3aB.kadeapoit «2331» P.A-M. MaromanoB

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M.J]. Muniuonwuxosa

BUJIET Ne 7
ﬂucbﬂxﬂ’lﬂUHa Asmomamuyeckoe VYNPABIEHUE DJEKIMPOIHEPEMUUECKUX CEMAX
Hncmumym snepeemuku npoghuns noocomosku AHIL  cemecmp _1

1. HTJ o peryiupoBaHHUIO YaCTOTHI U EPETOKOB aKTUBHOM MOIIIHOCTH
2. KommyTanuoHHbIe anmnaparsl

3aB.kadeapoit «I311» P.A-M. Maromanios
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T'PO3HEHCKHH I'OCYJAPCTBEHHbBIN HEDTAHOH TEXHUYECKHUHU YHUBEPCUTET
umenu axademuxa M.J]. Munnuornwukosa

BUJIET Ne 8
ﬂucuunﬂuHa Asmomamuueckoe ynpaesjieHue 3J1eKnpoIrHepeemu4ecKux cemAix
Hncmumym snepeemuku npoghuns noocomosku AHIL — cemecmp _1

1. HTJI o coritacoBanHoi padote cuctem APUM u aBTOMaTHKH yIpaBieHHs MOITHOCThI0 ['DC
2. DJEKTpUYECKHUE ammapaThl U TOKOBEIYIINE YaCTH PACIPEICTUTEIbHBIX YCTPOUCTB BEICOKOTO
HaNPSHKCHUS
3aB.kadeapoit «2331»

P.A-M. Maromanos

T'PO3HEHCKHUU IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axademuxa M.J]. Munruonwuxosa

BUJIET Ne 9
ﬂucuunﬂuHa Asmomamuyeckoe ynpaeieHue 3J1eKnmpoIHepeemudecKux cemix
HUncmumym snepeemuku npoguns noocomosku AHIL  cemecmp _1

1. XapakrepucTrka BaXXHEHIINX IEKTPOCTAHIIMHA 00bETMHEHNS
2. JleiicTBuE TOKOB KOPOTKOI'O 3aMbIKaHUS M UX OTPaHUYEHUE

3aB.xadeapoit «I3I1» P.A-M. MaromanoB

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M.J]. Muniuonwuxosa

BUJIET Ne 10
ﬂucbﬂxﬂ’lﬂUHa Asmomamuyeckoe VYNPABIEHUE DJEKIMPOIHEPEMUUECKUX CEMAX
Hncmumym snepeemuku npoghuns noocomosku AHIL  cemecmp _ 1

1. Dnektpuyeckas 4yacTh NEKTPOCTAHLIUN

2. TpexdazHoe KOPOTKOE 3aMbIKAHUE B CAMMETPUYHOM LIEMH

3aB.xkadeapoit «I311» P.A-M. Maromanios
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T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHUH YHUBEPCUTET
umenu axademuxa M.J]. Munnuornwukosa

BHJIET Ne 11

ﬂucuunﬂuHa Asmomamuueckoe ynpaesjieHue 3J1eKnpoIrHepeemu4ecKux cemAix
Hncmumym snepeemuku npoghuns noocomosku AHIL — cemecmp _1

1. HomuHaibHbIC HAIPSDKCHHS
2. OO0mue cBeJeHUs O TOKaX KOPOTKOTO 3aMBIKAHUS

3aB.xadeapoit «23I1» P.A-M. Maromanos

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIA HED®TAHOH TEXHUYECKHUU YHUBEPCUTET
umenu axaoemuxa M.J]. Munruonwuxosa

BUJIET Ne 12
Lucyunnuna Asmomamuyeckoe ynpasienue d1eKmpoIHepemu4ecKux cemsx
Hnemumym snepeemuru npoguns noocomosku AHIL  cemecmp _1

1. OO6ume cBeneHuss 00 3IEKTPUUYECKUX CXE€MaX DSJIEKTPOCTAHIMH U HHEPreTHUECKUX
cucreMax
2. CHHXpOHHBIE T€HepaToOphI

3aB.xadeapoit «I3I1» P.A-M. MaromanioB

Kpurepun ouneHoxk HTOroBOro KOHTpOJs (3a4er):

3aT-ITeH0 BBICTABJIAICTCS HpI/I yCJ'IOBI/II/I, cClIn CTYJIGHT ITOKAa3bIBACT xoponme
3HAHUS W3YYEHHOTO0 YU4eOHOTr0 MaTepuaia
BBICTABJISICTCA ITPU HAJINYHUHU CEPHE3HBIX VII IIIeHI/Iﬁ B IIPOIIECCC
He 3auteno p p yay p
M3JI0’KEHUsl y4eOHOT0 MaTepuaia
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KpuTtepun oneHKkH BbINOJTHEHUs] MMCbMEHHOM KOHTPOJIbHOM padoThl (PyOesKHBIH KOHTPOJIb):

Kpurepum onieHKM 0TBETOB Ha TeOpeTHYECKUE BOMPOCHI:

pe3yJIbTaT, COACPKALIMK IOJHBIM NPAaBWIbHBIA OTBET, IMOJHOCTBIO— COOTBETCTBYIOIIUMI
TpeOOBaHUSAM KPUTEPHSI, — MAKCUMAJILHOE KOJIMYECTBO OAJLIOB;

pe3yINbTaT, COACPIKAIIUN HETIONHBIN MPaBUIBHBIA OTBET (CTEICHD MOJIHOTHI— OTBETAa — OoJiee
60%) wiaM OTBET, COAEP)KAIIMKA HE3HAYWTEIbHbIE HETOYHOCTH, T.€. OTBET, HMCIOIIHHA
HE3HAYUTENIbHbIE OTCTYIUIEHUS OT TpeOoBaHUil Kputepus, — 75% OT MaKCUMaJbHOTO
KOJIMYeCcTBa 0aJIjIoB;

pe3yibTaT, COAEpKALMN HEMOJIHBIA MPaBUIIbHBIN OTBET (CTENEHb MOJHOThI— O0TBeTa — OT 30)
no 60%) wWaum OTBET, COJEpXKAIIUKA 3HAYUTEIbHBIE HETOYHOCTH, T.€. OTBET, HWMECIOIIHI
3HAYUTENBHBIE OTCTYIUICHHS OT TpeboBanuii kputepus — 40 % OT MaKCUMaJIbLHOTO
KOJIMYeCcTBa 0aJIjIoB;

pe3yNbTaT, COAEPKALINI HEMOIHBIN MPAaBUIBHBIM OTBET (CTENEHb MOJTHOThI— OTBETa — MEHEE
30%), HenpaBUIIbHBIM OTBET (OTBET HE IO CYIIECTBY 3aJlaHUs) WIK OTCYTCTBUE OTBETA, T.C.
OTBET, HE COOTBETCTBYIOIIUI MOTHOCTHIO TpeboBaHusAM kputepus, — 0 % oT MakCUMalbHOTO

KOJINYeCTBa 0aJIjIoB;

bannv 3a meopemuueckue 6onpocwl 6v1600AmMcA KAK CPeOHUIl 0anil no 3a0aHHBIM CHLYOeHny
6onpocam, He CYHUMAasn KOJUYeCcmeo «HAGOOAUUX) U YHOUHAIOUWUX 60NPOCOS.

KpnTepIm OICHKH BBINOJHCHUSA 3aJaYH:

Ouenka XapakTepUCTUKH JCUCTBUN 00yYaromerocs
10 OOyuaromuiicsi caMOCTOSITENIbHO U MPaBUWIIBHO pelIni yueOHO- MpoecCHOHATbHYIO
Sannop | SAAAIY, YBEPEHHO, JIOTHYHO, MOCTENOBATENLHO H apryMEHTHPOBAHO M3arai CBoe
pelIeHue, UCIoNb3ys MpodecCHOHANBHBIC TOHATHSI.
5 OOyuaromuiicss caMOCTOSITEIBHO M B OCHOBHOM MPaBWIBHO pemuia y4eOHo-
SaII0B npodecCHOHATIBHYI0  33Jady, YBEPEHHO, JIOTMYHO,  IIOCIEA0BaTeIbHO U
apryMEHTHPOBAHO M3JIarall CBOE PEIICHHE, MCIIOJB3Ys MpodecCHOHANbHbIC TOHSATHSI.
6 OOyuaromuiicss B OCHOBHOM pelIni y4eOHO-IPOPECCHOHANBHYIO 3aJauy, JOIyCTHII
camtop | FECYIICCTBEHHEIS omnOKH, c1abo apryMEHTHPOBal CBOE pEIlIeHHE, HCIOJIb3Ys B
OCHOBHOM Tpo(ecCHOHANBHBIC TOHATHSL.
OOy4aromuiics MPaBUIBLHO PEIII YueOHO-podeCcCHOHANBHYIO 3a1a4y He MeHee 2/3
3 BCei paGOTIlI WM JIOMYCTHIL He Oonee (\)JI[HOI\/'I rpy0oii oIMOKU U IByX HEJOYETOB, HE
SAILIOR OoJiee oHOM TpyOO M OJTHOM HEerpyOoil ommOKu, HE 00Jiee TPeX HErpyObIX OMIHOOK,
OHOW HerpyOoil OmMOKM W Tpex HeIO0YeTOB, IpPH HAJUYUU YEThIPEX-TATH
HEJI0YETOB.
0 OO6yuaromuiics He penmi y4eOHO-Ipo(pecCHOHANBHYIO 3a1auy.

Kpurepun oneHoxk MTOroBoro KOHTpoJs (3K3aMeH):

OO OTBETHI COJIEPIKATENBbHBI U HE COAEPIKAT OINOOK, TaHbl OTBETHI HA
JIOTIOJTHUTEIIbHBIE BOIPOCHI IO IPYTHM TeMaM Kypca

Xoporo OTBETHI COZiepKAT HEMPUHIIUITHATIbHbIE OUTHOKH

Y 1OBIIETBOPUTENBHO OTBETHI cofiepkaT rpyObie OINOKH

HeynosnerBopurenbHO HET COJIepXKATeIbHOT0 OTBETA Ha OJIMH U3 BOIIPOCOB Ouiera
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KpuTtepun oneHku BbINOJTHEHHs pacyeTHO-Tpadguyeckoii padorsl (CPC):

Ornenka XapakTepUCTUKH IEHCTBHI 00YJarOIIerocs
15 OOyuaronuiicss caMOCTOSITETIbHO M TPABWIIBHO PEUIMI Y4eOHO- MpOo(hecCHOHAIBHYIO
Savtop | 3¥AY> YBEPEHHO, JIOTHHYHO, MOCIENOBATENBHO M apryMEHTHPOBAHO H3larai CBoe
pelIeHre, UCIOIb3Ys MPOo(ecCHOHAIBHBIE TOHSTHSI.
10 OOyuaronuiicss CcaMOCTOSTEIbHO W B OCHOBHOM TIPAaBWJIBHO pelIMi  yd4eOHO-
SAILI0B npodeCcCHOHANBbHYI0  3a/ady,  yBEPEHHO,  JIOTUYHO,  TIOCJIEJOBATEIbHO |
apryMEHTHPOBAHO M3JIaraJl CBOE PEIICHHE, HCIOJIb3Ysl MPo(decCHOHAIbHbBIC TOHSTHSI.
5 OOyuJaronuiicss B OCHOBHOM peIIWI y4eOHO-NPO(ECCHOHANBHYIO 3allady, JOMYyCTHI
6amtop | HECYIUCCTBEHHbIC omuOKH, c1ab0 apryMEHTUPOBAI CBOE pEIICHHE, HCIONb3Ysl B
OCHOBHOM NPO(heCcCHOHAIBHBIC TOHSATHSI.
0 OO0yuaromuiicst He permi1 yueOHO-podheCCHOHATBHYIO 3a1a4y.
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PEI'VIAMEHT
0aNJbHO-PeHTHHIOBON CHCTeMbI OLEHKH y4eOHOH AesiTeJIbHOCTH CTydeHTa
Jucnuiuirna Asmomamuueckoe ynpasienue 31eKmpoIHEPLeMuLecKux cemax

Kadenpa__«Jnexmpomexnuxa__u__s1exmponpugoo>

I'pymma (I'pymmsn) AHIIT Wucturyr, uj Yu.rog Cemectp 1
CocraBuresb (Bemymui mpenoaBatenn)__Amxaes T.III. PykoB. paxT. (1a0.) 3ausatuii__4Amxaes TIII.
Ammecmau. Makcum-oe
Buo oeamenvnocmu Buowt pabom, noonexcamjue oyenke
nepuoo K0J1-80 6an106

OTBeTHI Ha MPAKTUYECKUX U JIEKIIMOHHBIX 3aHATHAX — 5 6AJLTOB (5 MPaKTHIECKUX
Texywuil koHMpoaw 3aHATUN) 15
[TpakTryeckre paboThI — 10 6aJLI0B (2 paboThI 1Mo 5 6aJ1I0B)

ITucbMeHHAss KOHTPOJIbHAS paboTa:

1 Pybescnas ammecmayus 2 TEOPETUYECKUX BOIIPOca — 20 6a1IoB (1 Bompoc — 10 6aJ1710B) 20
CamocmosmenvHas paboma PacuetHo-rpadmyeckasn pabora o]
Iocewaemocmy 5

OTBeTHl Ha MPAKTUYECKUX U JIEKIIMOHHBIX 3aHATUAX 3aHATUAX — 5 6aywioB (5
Texywuil KoHMpoaw MPaKTUYECKUX 3aHATUI) 15
[TpakTrueckre paboThI — 10 6a10B (5 paboT 1o 2 H6aswia)

ITucbMeHHAss KOHTPOJIbHAS paboTa:

5 Pybexcnas ammecmayus 2 TEOPETUUYECKUX BOITpOca — 20 6a11oB (1 Bompoc — 10 6aJLJIOB) 20
CamocmosmenvHas paboma I[Tpe3eHTAIMH + JOKIIA 15
Iocewjaemocms 10
BCET'O 100

Iowksiag Ha KOH(EPEHINY, YIacTHe B OJUMIINAZIe, MOATOTOBKA TeMaTHUeCKOH

3 Teopueckasa paboma IpeseHTAIH 20

3ageoyrowuii kageopoir «3311» Mazomados P.A-M. Pocnuce lama
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