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IHacnopt poHa2 OLIEHOYHBIX CPEACTB

JJIIEKTPUYECKON SHEPTUU

Taomuma 1
OreHouHbBIC
dopmupyeMbie KOMITETEHIMH Konnue
Moyb TUCIUITITHBL MaTepHaIbl
WM UX 9aCTH CTBO
Y CPEJICTBA

OHepreTHKa, VK-1 CriocoOeH oCyIeCTBIATh

dHeprocoepexenne, KPUTHYECKUI aHAJIN3 IPOOIEMHBIX Tectbl 30

DHEPreTHYECKNe PECYPCBL: | cyryarmii Ha OCHOBE CHCTEMHOTO Bomnpocsr mis

OCHOBHBIC TEPMHUHBI 1 MOIX071a, BHIPaGaTHIBATH CTPATETHIO cobecenoBaHus 35

OTIpeIeIICHUS eHCTRHI.

- [TKoc-1 CriocobeH pa3pabaTsiBaTh TecThl 25
OIINBHO- MEPCICKTUBHBIC ITJIAHBI 1 Bonpoc},l I
HEPreTHYECKU BI

SHEPTeTHHICCKUE pecype TEXHOJIOTUHU B 00J1aCTH cobecenoBaHus 12

MeXaHU3aIUH U aBTOMATH3AIUN

[Tony4denue,

IIPOLIECCOB B Tectbl 26

npeoOpa3oBaHue U . .

CEITbCKOXO035CTBEHHOU Bomnpocsr mis

UCTIOIb30BaHUE

OpraHu3aIiu. cobecenoBaHUs 12




1 OHEHOYHbIE MATEPHAJIbl, HEOBXOUMbIE
JJIA OHEHKHW 3HAHUU, YMEHUU U HABBIKOB JIEATEJIBHOCTH
B IMTPOLHECCE OCBOEHUSA JUCLHUIIJIMHBI

Tabnuna 2 — @opMupyeMble KOMIIETEHITUH 110 BCEM TEMaM TUCITUTLIAHBI

Kon u O1eHOYHBIE
Koz v HanMeHoBaHNe HHIUKATOPA JOCTUKECHHUS
HAaMEHOBAaHHE MaTepuaibl
KOMIIETEHIINH (4aCTH KOMIIETCHIINH )
KOMITETEHITNH U CpeJICTBa

JHepreTuKa, JHeprocoepe;keHue, JHePreTHYeCKNe pecypchbi: OCHOBHbIE
TePMUHBI U OTIPeIeIeHUsl

N-lyk.;. AHanmu3upyeT HpoOJEeMHYI0 CHTyalHI0 Kak
CUCTEMY, BBISIBIISSL €€ COCTABIISIONINE U CBSI3U MEXKYy HUMU

N-2yk . OcyuiecTBiasieT MOUCK BapHaHTOB PEIICHUS
MOCTaBJICHHOW  TMPOOJEMHON  CHTyaluh Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(OpMAIIUN

N/-3yk.1. Onpenensier B paMKax BBIOPAaHHOTO aJrOpUTMa
BONIPOCHI (3a/1auM), MOJUIekKAIINE AajbHeimel pa3paboTke.

YK-1 Cnocoben [Tpennaraer cnocoObl UX peLICHUs

(;CYP?TIS;T;JII(’;IE’ NJl-4yx.1  PaspabateiBacT  CTpaTeruio  JOCTHIXKCHUS BOHFII;ZCCTLI;II[M
aHamI/)B HPOGAEMHEIX TMOCTABNEHHOH NEMH Kak MOCHEJOBATENHHOCTE INATOB, | oo oo oo
N IpeABUAs PE3yibTaT KaxJIOro U3 HHUX M OLEHMBas HX
CHTYALMH HA OCHOBC | prypygype  ma  BHEmHEe — OKpYKGHHE  ILIAHHPYEMOit
CHCTEMHOTO JEATEIbHOCTY ¥ Ha B3aUMOOTHOLICHUS YYaCTHUKOB 3TOM
ToAxona, JEATCIbHOCTH
BBIPabATHIBATE N-11koc-1 Pa3pabaTsiBaeT nepCrieKTUBHBIE TUIAHBI U
CTpaTervro TEXHOJIOTUH B 00JIaCTH MEXaHU3alMM U aBTOMaTH3aLUH
JACHCTBHH. IIPOLIECCOB B CEJILCKOXO3SIMICTBEHHON OpraHUu3aluu
ITKoc-1 Cnocoben
pa3paGaThIBaTh TommBHO-3HepreTHYECKHE PeCypChl
HCPCTICKTHBHBIC NUJ-1yk.1. AHamusupyeT MpoOJEMHYIO CHTyalUI0 Kak
IUIaHBL K CHCTEMY, BBIABIIAS €€ COCTABIISIIOIIUE U CBSA3U MEXKIY HUMU
TCXHOJIOTHH B NJ-2yk.;. OcCylIecTBIsSeT TOUCK BapHaHTOB PELICHUS
o0macTu IIOCTaBJICHHONW  NpOOJEeMHOW  CHUTyallud Ha  OCHOBE
MCXaHU3AUUM U | qOCTYHBIX HCTOYHUKOB HH(POPMALIUU
4BTOMaTH3aIliH N-3yk.1. Onpenenser B paMKax BBIOPAaHHOTO alrOpUTMa
HIPONCCCOR B BOIIPOCHI (3a/1auM), MOJUIeXKale AajdbHenIel pa3zpaboTke.
CCHECKOXOC"’IﬁCTBeH IIpennaraer cnocoObl UX peLIeHUs TecTht
HOH OpTraHH3alH U-4yx.1  Pa3zpabGaTbiBaeT  CTpaTerui0  JOCTHXKEHUS Borpocht s
IIOCTaBJICHHOM LeJIM Kak I10CJIeJ0BaTeIbHOCTh I1aroB,
cobecesloBaHUs

OpeaBUAsS pe3yibTaT KaXKIOTO M3 HUX U OLEHHUBAas HX
BJIUSIHUE  HA  BHENIHEE  OKPYKEHUE  IUIAHUPYEMOM
JEATEIbHOCTH M Ha B3aMMOOTHOIIEHHWS YYaCTHUKOB ATOU
JeITeIILHOCTH

N -11koc-1 Pa3pabaTbiBaeT nepcrieKTUBHBIE TIAHBI U
TEXHOJIOTHH B 001aCTH MEXaHU3AI[MHA U aBTOMAaTHU3allM1
MIPOLIECCOB B CEJILCKOXO3SIIICTBEHHON OpraHu3aluu




Mony4yenue, npeodpa3oBanue U NCMOJIb30BAHUE YJIEKTPHYECKOIT JHEPTUH

N-lyk.;. AHanu3upyeT NpoOJEeMHYI0 CHTyallHI0 Kak
CUCTEMY, BBISIBJISISI €€ COCTABIISIOLINE U CBSI3U MEXKIY HUMU

NA-2yk.;. OcyluecTBiaseT NOUCK BAapUAaHTOB PELICHMS
MIOCTaBJIEHHOW  TNPOOJEMHON  CHTyalMd Ha  OCHOBE
JOCTYITHBIX UCTOYHUKOB HH(pOpMaIUU

N-3yk.1. Onpenensier B paMKax BBIOPAaHHOTO aJropuTMa
BOIIPOCHI (3a/1auM), MOJUIeXKalie AajdbHEHIIel pa3zpaboTke.
[Ipennaraer cnocoObl UX peleHus

TecTsl
NN-4yx.1  Pa3zpabarbiBaeT  cTpaTeruio  JOCTHKECHUS Bompocst s
IIOCTaBJICHHOW LEIM KaK IOCIeJOBaTeIbHOCT I1aroB, p
cobecetoBaHUs

NpeaBUAsS pe3yibTaT KaKIOTO M3 HUX U OLEHHUBAas HX
BJIUSIHUE  HA  BHENIHEE  OKPYKEHUE  IUIAHUPYEMOM
JEATETbHOCTH M Ha B3aMMOOTHOIICHHUS YYaCTHUKOB 3TOU
JeITEeIILHOCTH

W I-11koc-1 Pa3pabaTsiBaeT nepcrieKTUBHBIE TIAHBI U
TEXHOJIOTHH B 001aCTH MEXaHU3AI[MA U aBTOMAaTHU3allM1
MIPOLIECCOB B CEJIbCKOXO3SIIICTBEHHON OpraHu3aluu

Moayjb: «JHepreTuKa, YHeprocoepe:xkeHne, YHepreTuueckKkue pecypchi:
OCHOBHBIC TCPMHUHBI U OIIPEACJICHUNA)

Tecmui
Buibepume ooun npasunvhwiti apuanm:
I'ne npousBoauTca 00abIIAS YACTh YJeKTPoIHeprum B Poccun?
+Ha KOHJEHCAIIMOHHBIX AJIEKTPOCTAHLIUSIX
Ha TEIJI0JIEKTPOLICHTPAISIX
Ha TUAPOITEKTPOCTAHIIUSAX
Ha ATOMHBIX JIEKTPOCTAHIUAX

Kakue resepatopsbl HCIIOJIb3YIOTCH HA 3JIEKTPOCTAHIUSX ?
ACUHXPOHHBIE C (Da3HBIM POTOPOM

ACMHXPOHHBIE C KOPOTKO3aMKHYTBIM POTOPOM

+CUHXPOHHBIE

reHepaToOpbl HOCTOSTHHOTO TOKA

IIo kakomy npuHIUIy padoraer Tpanchopmarop?
nepeaaya 3JIEKTPOIHEPTUU AIEKTPUUECKUM ITyTEM
+nepeiaya SHEPrUU MarHUTHBIM ITyTEM 10 MarHUTOIIPOBOAY
nepeaavya HEPrud CMEIIaHHBIM ITyTEM 110 MarHUTOIIPOBOLY
nepenaya YHEpruu 0€3 MarHuTONnpoBoAa




Kaxoe conpoTruBjieHHe NPOBOAHUKA MPe00pa3yeT JIeKTPUUYECKYI0 SJHEPTUI0 B
TEIJVIOBYIO MPH NMPOTEKAHUU TOKA?

peaKTUBHOE

MOJTHOE

+aKTUBHOEC

AKTUBHO-EMKOCTHOE

IHo xakoi popMy.ie BHIYMCIAOTCH MOTEPH AKTUBHON MOIIIHOCTH B OAHO(a3HOM
JIUHUHU?

— 2
+P = (RpptRosp) |

S=UR
Q=RI
P = NRZIT

IIo kako# (popmyJie BHIYUCIAKOTCH MOTEPU AKTUBHON JHEPIru¥ B MATHUTONPOBOAE
Tpancopmartopa?

AW o = APyt

AW 4 = APyt

AW, =AP,, T

+AW o = APy (trog — gy )

Ilo kakoii ¢Qopmy/ie BBIYMCIAIOTCA MOTEPU AKTHUBHOW JHEPrum B OOMOTKAaxX
TpaHchopmaTopa 3a roa?

AW opy = APty .

AW,y = APyt

+AW ., =AP, K, 1

AW o =31 hou U wow K sur -

Kak BHIYHCIMTH OTEPH AKTUBHOI YHEPTUH 32 IOl B JIMHUM JIeKTponepeaadn’?
AWy =3 1oy U o ©

AW, = \/3_IHOM Uou 7Ry

AW, =1 we Unow TRy

AW, = I ‘TR,

st 4ero cJy:KUT MATHUTONPOBO/ B TpaHchopmartope?
JUJIS CO3/IaHUSI MAarHUTHOTO MOTOKA

TSl yBEJIMYEHUS MacChl TpaHcpopmaTopa

+11711 MAarHUTHOM CBSI3U MEXIY OOMOTKaMuU

JUISL OXJTQKACHUSI

Yro sIBJIsIETCA TeHePATOPOM PEeaAKTUBHOM MOIIHOCTH B JIMHUH?
IIPOBO/I 110/ BBICOKMM HaIPS)KEHUEM

+€MKOCTHasi IPOBOAUMOCTb MEXK/1y IIPOBOJIOM U 3€MIIEN

TOK, IPOTEKAOLINMI IO TPOBOLY



TOK, IPOTEKAOIINI 0 COCEHEMY ITPOBOTY

B kakux eqMHUIAX U3MeEPSETCS AKTUBHAS JHepPrus?
B KBT

+B kBT1-uacax

B KBA gacax

B KBAp-yacax

Kakumu npudopamu usMepsiercsi aKTMBHAS JHEPrus?
BAaTTMETPAMU

BapMETpPaMHU

HaIIpSHKEHUEM U TOKaMHU

+CUeT4ynKaMy aKTUBHOW DHEPIUU

Kaknmu npubéopamu usMepsieTcsi akKTUBHAS MOIIHOCTb?
+BaTTMETpaMu

BapMeTpamu

HaIpPsHKEHUEM U TOKaMU

CYETYMKAMU aKTUBHOM SHEPTHUU

Ilo kakoi popMmyJie onpeaessieTcs MOJHASE MOUIHOCTDH Tpexda3Hou
3JIEKTPOYCTAHOBKH ?

S=U1

S =U Icos ¢

S =J3U [cos ¢
+8S =B UI

Yro Takoe KO3IPPuIHeHT MOITHOCTH (COS @)?

YIOJI MEXIY BEKTOPaMU HANPSKEHUN

KOCUHYC yTIJIa MEXK]ly BEKTOPaMHU TOKOB

+OTHOIIIEHNE aKTUBHOM MOIITHOCTH K MOJTHON MOIITHOCTH
OTHOIIEHHE aKTUBHOW MOIIHOCTU K PEAKTUBHON MOIIHOCTH

JJ1s1 yero Ha MOJACTAHIMAX YCTAHABJIUBAIOT KOH/IEHCATOPHbIE DaTapen?
JUISl CHHDKEHMSI TOKA, TIepeaBaeMoro noTpeOuTessam

JIJI KOMIICHCALIMM €MKOCTHOT'O TOKA 3aMbIKaHHUS HA 3E€MJIIO

+1J1s1 CHUKEHUA TOKA, ITOJIy4aeMOT0 MOACTAHIUEN U3 CETU

JUISL KOMITCHCAIIUA €MKOCTHOT'O TOKa COOCTBEHHBIX HYK/T

Kaxkas ¢popmyJia oTpakaer mojiHoe CONPOTHUBJIEHHE U3 MOCJI€10BATEILHO
BKJIIOYEHHBIX CONPOTHUBJIEHNH: aKTUBHOTO R, eMKOCTHOr0 X U HHAYKTHBHOTO X1, ?
Z=R+jX, +jX,

Z=(R+X,)-jX,

+Z=R+j(X, -X()

Z=(R+X.)-jX,



Kak paccunTaTh NOTEpH AaKTHBHOI MOIIHOCTH B JIMHUH dJIeKTponepenaun?
AP, =31°R,

AP, =317 (R, + jX ;)

AP, =31U Z,

+AP, =31°R,

Kak paccuuTaTh NoTepy aKTHBHOI YHEPTHH 32 I'oj B JIMHUH dJIeKTponepexadn?
AW, =~31°R 1.,

AW, =31°R,t

+AW , =31, R,T

AW ;=31 e "Ryt

Yro Takoe BpeMs UCI0JIb30BAHUA MAKCUMAJIbHON HATPY3KHU?

BpeMsi pabOThl C MAKCUMAJIbHOM HArpy3Kkoi B TE€YEHUE roaa

BpeMsi pabOThl C MAKCUMAJIbHOM Harpy3Koi B TeUEHUE MecsIa

BpeMsi paboThI B YaChl MAKCUMAJIbHOM HAarpy3KH SHEPrOCUCTEMBI

+BpeMs, 32 KOTOPOE IPU MAaKCUMAaJIbHOM Harpy3ke OyieT noTpeOsThCs peanbHOoe
roJ0BOE KOJIMYECTBO DJIEKTPOIHEPIUU

YTo Takoe BpeMsi HCI0JIb30BAHMS NMOTEPb?

BpeMs pabOThI MOTPEOUTENSI HA XOJIOCTOM X0y

BpeMs pabOThI MOTPEOUTENS IO HArPYy3KOH

+BpeMsl, 3a KOTOPOE NPU MAKCUMAJIbHOW Harpy3Ke OylyT peajbHble IOTEPH SHEPTUU B
TE4YEHUE rojia

BpeMsI IPOTEKaHUSI MAKCUMAJIbHOW HArPY3KH 3a IoJl

ITo kakoi popmyJie BHIYMC/ISIETCH HOMHHAJIBbHBIN TOK Tpex{(a3Horo
TpaHcgopmaropa?

S
Loy ="
UHOM
+1 — S HOM
HOM \/gUHOM
I — U HOM
HOM \/5 ZT
P
I — K3
HOM \/g RT
Yro Takoe ko3P puumeHT TpaHchopManum CUJI0BOro Tpanchopmaropa?
KT — UI(DAB
U2!DA3
+K; = Ui
U2J7
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IHouemy mnepexaouarenb anHmnang B Tpanchopmaropax 10/0,4 kB HasbIBaIOT
nepekJro4yareb 6e3 Bo30y:xnenus (IIbB)?

NEPEKITIOYAET YUCIO BUTKOB MTPU HEOOIBIIIOM TOKE HAIrPY3KH

NEPEKITIOYAET YUCIO BUTKOB MTPU TOKE XOJIOCTOr0 X0Aa

+IEpEeKIT0YaET YUCIO BUTKOB IIPU OTCYTCTBUU HAIPSKEHHUS

IUTABHO MU3MEHSET YMCIIO BUTKOB OOMOTOK

Cko0y1bK0 K03)PHUIMEHTOB TPAHC(POPMALIUM MOKHO YCTAHOBUTH
Ha Tpancopmarope (6-10)/0,4 kB npu nomouu II6B?

OJIVH

+IIATh

YEThIPE

BOCEMb

Kak mosyyaror B TpancopMaTope HeperyJupyeMyro 100aBKy HANIPSIZKeHU A ?
MU3MEHEHUEM IO0JI0KEHUS MEPEKIIIoUaTels «aHuand»

M0/IBEICHUEM K TPaHC(HOPMATOPy MOBBILLIEHHOTO HANIPSHKEHUS

+yBEJIMUYEHUEM UUCIIa BUTKOB BTOPUUHOU 0OMOTKHU

YMEHBILIEHUEM YHCiIa BUTKOB IEPBUYHON OOMOTKH

Kakummn anmaparaMu KOMMYTHPYKOT TOKH XOJIOCTOr0 Xo0aa TpaHcopmMaTopos
MonrHOCTELIO 10 400 xBA B cetn 10 kB?

+pa3beAUHUTEIIAMU

BBIKJTFOUYATEJISIMU HArPy3KHU

BAKYYMHBIMU BBIKJIIOUATEISIMA

npenoxpanuressmu Ha 10 kB

KakumMun anmaparamMu HeJb3si BKJIKYAaTh M OTKJIKYaTh TpaHcdopMmaTrop
MOIIHOCTHIO 10 630 kBA B cetn 10 kB nox narpyskoii?

+pa3beAUHUTCIIAMU

BBIKJIIOUYATEISIMA HAIPYy3KU

BAKYYMHBIMU BBIKJIIOYATEISIMU

MACJISIHBIMU BBIKJIFOYATEIISIMU

Yem 3amumarot Tpancopmarop (10-6)/0,4 kB or K3 BHyTpu 0aka?
aBroMaramu Ha ctopone 0,4 kB

OTpaHUYUTENIAMU NIepeHanpsikeHnil Ha ctopone 10 kB
+npenoxpanurensmu Ha ctopone 10 kB

pazpenuHUTENSIMHU Ha cTopoHe 10 kB



Yem 3amumarot Tpancopmartop (10-6)/0,4 kB ot BHemnux K3 (Ha JauHHsAX
0,4 xB)?

+aBTromaramu Ha cropone 0,4 kB

OTPaHUYUTEIAMU NIEpEHAIPsKEeHN Ha ctopoHe 10 kB

npeaoxpanuressiMu Ha ctopone 10 kB

pa3zbeauHUTENSIMU Ha cTtopoHe 10 kB

Yro Takoe ¢pasupoBka TpanchopmMaTopon?

CpaBHEHHUE YPOBHEU HAIPSKEHUS ABYX TpaHCHOPMATOPOB

MIPOBEpPKa COCTMHEHHUS HYJIEBBIX TPOBOJTHUKOB JIBYX TpaHC(hopmMaTOpoB
+MpOBEPKa OTCYTCTBUSI HAMPSHKEHUS MEKTy OJJTHOMMEHHBIMH (pazaMu
MIPOBEpKa HAIMYUS HAMIPSHKEHUS MEX Ty (a3oil U 3emiieit

JlJis yero MaraHuTonpoBoja TpancgopmMaTopa MUXTyeTCsH?
JUIs1 y10OCTBA MOHTaXa

+UIs1 CHMDKCHHS ITOTEPh XO0JIOCTOr0 X0/1a

JUISl CHUKEHHUSI HAarPy304YHBIX MIOTEPh MOLIHOCTH

JUISL PETYJIMPOBAHUS HANPSHKEHUS

Y10 3aMeHAIOT B 3JIeKTPOTEXHUKE BEKTOpaMu?
JUIMHHBIE YYaCTKH JIMHUI 3JI€KTponepe1aun

Jr00bIe MPOBOJIAa C OTBETBICHUSIMHU

CONPOTUBJICHUS

+CHHYCOUIAJIBHO U3MEHSFOLIUECS BETUUMHBI BO BpEMEHU

Kakoii MCTOYHUK BbIPa0AaTHIBAET CHHYCOMIAJILHO H3MEHsI01IIeecs] HANPsIKeHue?
JBYXOOMOTOYHBIN TpaHchopMaTop

TPEXOOMOTOYHBIN TpaHchopMaTop

+CHUHXPOHHBINA T'€HEPATOP

ACUHXPOHHBIN JIBUTATETh C (Pa3HBIM POTOPOM

Ha xakoii U3 BeKTOPHBIX IMAarPaMM OTPaKEeHO B3aMMHOE PacioJio:KeHue BEKTOPOB

HANPSAKEHU M TOKOB B Tpex¢a3zHOM HarpesareJie?
Un U

10



Ha kakoil 3 BeKTOPHBIX IMATPAMM OTPAKEHO B3aUMHOE PACII0JI0KeHHE BEKTOPOB
HANPSIKEHUS 1 TOKOB B KOHAECHCATOPE 1JI1 KOMIIEHCAUNH PEAKTUBHON MOIIHOCTH?

YTo u3MeHsIeT KOHIEHCATOP, MOAKIIOYEHHbIN Mapa/uleJIbHO HATPY3Ke?
WHJIYKTHBHOE CONPOTUBIICHUE JTUHUU

WHIYKTHBHOE COIPOTUBIICHUE HATPY3KU

+UHIYKTUBHBIN TOK U3 CETH

WHIYKTUBHBIN TOK HAarpy3Ku

Kaxoii 3¢ eKT J1aeT yCTAHOBKA KOHIEHCATOPOB NMapasljieJibHO HATpy3Ke?
+CHUKAIOTCS TOTEPU SHEPTUH B IIUTAIOILIECH CETU

CHIKAIOTCS IOTEPU SHEPTUU B HATPY3KE

CHIKAETCS HAIIPSKEHUE HA HAIPY3Ke

CHIXKAETCS TOK B HArpy3Ke

ITouyemy KoHeHcATOPBI B Tpexda3Hoil 0aTapee MOAKIIOYATCH TPEYrOJbHHKOM HA
JIMHEHHOe HANPSIKeHHe, a He Ha ¢a3Hoe?

u3-3a y100CTBa pa3MeIleHNs KOHJEHCATOPOB

peakTUBHAsl MOILIIHOCTh KOHJIEHCATOPOB Bo3pacTaer B 1,73 paza

peaKkTUBHAs MOILHOCTh KOHJEHCATOPOB BO3pacTaeT B 2 pasa

+peakTUBHAs MOILHOCTh KOHJEHCATOPOB BO3pacTaeT B 3 pasa

JlJ1s1 yero Heo0X0AMMa peaKTHBHASI MOIIHOCTD 3JIeKTPOABUTATEISIM?
TUTSI TIOIAICPKaHUS YPOBHS HATPSKCHMUSI

+117151 CO3IaHMS BPAIIAIOIIETOCS MArHUTHOTO TTOJIS

JUTSI KOMIIEHCAIIUY YaCTHU aKTUBHOM MOIIIHOCTH

JUTsT 00eceYeHUs CKOJIBKEHUS

Kak BBIYMCANTH CPEJHIOI0 AKTUBHYK) MOIIHOCTH NMOTPeOMTE/sI MO MOKA3AHUAM
CYETYMKA AKTHUBHOI JHePruu?

Pa3HOCTh MOKA3aHUI CYETUMKA 3a MECSI Pa3JAeIUTh Ha YUCIIO THEH

Pa3HOCTh NTOKa3aHUN CUETYMKA YMHOXKHUTH Ha BpeMst usMepeHust Pcp=(Ngonw —Nyay)tism
Pa3HOCTh TOKa3aHUN CUETYHKA PA3ACIUTh HAa BPEMsI U3MEPCHUS (Myon —uay )/ tusm
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+p33HOCTB MMOKa3aHUU CYETYUKA pasaciinTe Ha BpEMA NU3MCPCHUA B CCKYHIaX U
N KOH —_ N

— HAY
YMHOXUTB Ha 3600 Fer = t—3600
H3m

ITo xkakoii popmyJie BBIYMCISIETCH MOIIHOCTH KOH/ICHCATOPHOI 0aTapen?
Qy =P, cos @

_ Per

K
cos @

+0x = P (180140 — 1€ Prpis )
Ok = Pept8(Puure — Pros )

IIpu n3BeCTHON €eMKOCTH KOHACHCATOPA KAK BHIYMCIUTH €eMKOCTh KOHJACHCATOPHOM
O0aTapeu NpH cOeIMHEHNUH TPEYTrOJbHUKOM?
+0¢ =30 CU

0, =3wCU,
O, =150CU,
Or = 0oCUy

Kak B3aumMocBsi3aHbI AKTUBHAas1, IMOJHAasi 1 p€aKTUBHAas1 MOI].[HOCTI/I?

S=P+0
+85=\P+0
N
0=+s*-P*

Ecau u3BecTeH cos ¢ moTpeduTe/Isl, KAK HAWTH tg @ AJIs1 BBIYUCICHUS LIYHTOBOM
KOHJ/ICHCATOPHOI1 OaTapen?

tg = cos — 4/l —cos °?
tg =cos / 4/l —cos °?
tg = cos + 4/l —cos °Z
+tg =/l -cos * Jcos

Jnst 4yero Heo0GX0AUMO CUMMETPUPOBATH HATPY3KH ?
JUISL OTIpEJICTICHHS, K KakoH (ha3e MOAKII0YCH MOTpeOrTeIh
JUISL TOAKJTIOUEHMS TOTpeduTeiei 00IbII0N MOIIIHOCTH
+117151 CHUPKEHHSI TOTEPh YHEPTUU B CETU

JUTSl YBEITMYCHUS JJTUHBI JIMHAH

Kak n3mMeHsiTCSl MOTEpU MOIIHOCTH B CE€TH, €CJIU CeYeHHre HYJIeBOro MpoBoaa 0yaer
B /IBa pa3a MeHbllIe ceyeHus (pa3Horo npospoaa’?

MOTEPU MOIIHOCTH HE U3MEHSTCS

+10Tepr MOUTHOCTH yBEIUYATCS

MOTEPU MOIIHOCTH CHU3SITCS

MOTEPHU MOIIHOCTH OYyT 3aBUCETh OT MOIIIHOCTH MUTAIOIIET0 TpaHchopmaTopa

12



K snnun 380 B nmoakiirouensl K 1Bym ¢azam aBe oaHo(pa3Hbie HATPY3kH 15 u 15 A.
Kakoii TOK npoTekaer mo HyJaeBoMy nNpoBoay?

+15A

30A

5 A

25 A

Kak onpeaeants TOK B HyJIeBOM npoBojae B JuHuM 380 B npu HecumMMeTpUYHOM
Harpyske?

B HYJICBOM IPOBOJIC MPOTEKAET HAMOOIBIINI U3 (Da3HBIX TOKOB

B HYJIEBOM IIPOBO/IE MPOTEKAET HAUMEHBILINH U3 (a3HBIX TOKOB

B HYJIEBOM IIPOBO/IE MPOTEKAET CyMMa BEKTOPOB HAaUOOJIbILIEr0 U HAMMEHBIIETO TOKOB
+B HYJIEBOM NIPOBOJE MPOTEKAET FEOMETPUUECKAs CYMMa BEKTOPOB TOKOB Tpex (a3

Ha mexaydazHoe HanpsizKeHHe MOAKIIYEH CBAPOYHbIN annapar ¢ TOKOM B KaKI0#
(paze 25 A, a k TpeTbeii paze — HarpeBarteab ¢ TokoM 9 A. Kakoii Tok Oyner B
HYJIEBOM IpoBoOe?

25-9=16 A

25+9=34 A

+9 A

18 A

Bonpocw 0ns cobecedosanus

Céa3b mercdy nompeodieHuem u nPouU3800CMEOM IJ1eKMPOIHEPZUU
3anummre Gopmyiry pacuéra moJHOH Tpex(da3HOW MOITHOCTH.
. Uto takoe ko3 durmeHt tpanchopmanuu Tpaachopmaropa?
3. Kak W3MEHSIIOTCSI  CONPOTHUBIICHUS TpPU  MApaUICIbHOM  MOJAKIIOYEHUU

norpeduTenei?
4. Kaxoii Tok notpebssier Tpexdaszupiii HarpeBarens 10,5 kB1?
. Kak pearupyroT renepaTopbl 2JIEKTPOCTAHIIMM HAa CHUXKEHHE HArpy3Kd B HOUYHOE
Bpems?
J1Jist yero ycTaHaBJIMBAIOT MOBBIIIAIONIUE TPaHCHOPMATOPHI B CUCTEMAX?
7. Kakue cxembl COEIUHEHUsT OOMOTOK TpaHC(OpMATOPOB M3rOTABIMBAIOT Ha
3aBoJax”?
Pacuem nomepv mowyHocmu @ TUHUAX U MPaAHCHopmamopax

B kakoit wactu TpanchopmaTopa pacxoayroTcs MOTEPH XO0JIOCTOTO Xoaa?
Kak BbIUMCINTD HHAYKTUBHOE CONPOTUBICHUE JIMHUU?
Uto Takoe HaANpsKEHUE KOPOTKOTO 3aMbIKAHUS ?
Kak BbIUMCIUTD MOJTHOE CONMPOTUBIICHUE TpaHChopmaTopa?
Kak BrIunCINTh HOMHUHAIBHBIN TOK TpaHchopmaTopa?
Uem oxsaxkaaercs Tpanchopmatop?
Urto takoe kordPuimeHt 3arpy3ku Tpancpopmaropa’?
Kak onpenensiercs koadgduireHT 3arpy3ku tpanchopmaropa?
Kak BBIUMCINTD MOJHYIO MOLIHOCTD XOJIOCTOIO X0Aa?

N —

)}

S

O X NNk WD -
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NSk WD =

—

[—

kW

Pacuem nomepbo snepzuu 6 nunuAX u mpanchopmamopax
Uro Takoe BpeMsI UCIIOJIb30BAHUS MAKCUMAJIBHON HArpy3Ku?
Yo Takoe BpeMs norepp?
CKOJIBKO BPEMEHH B roly TpaHC(OPMATOP HAXOAMUTCS MOJ HAPSHKEHUEM ?
CKOJIBKO U3MEPUTENIbHBIX MEXaHU3MOB UMEET TpeX(a3Hblid CHETUHK?
Kak Biusier nepenaya peakTUBHOM MOIIHOCTH Ha IIOTEPU DHEPTUU B CE€TU?
Kak 3aBUCAT OTEpU PHEPTUU OT HANPSIKEHUA?
CKOJIbKO BPEMEHU B TOAY TpaHC(HOPMATOP HAXOAUTCS MO/ HAIPsHKEHUEM ?
Komnencauusn peakmugnoii moujpocmu
Kakwue anmapatsl 1 MalliHbl MOTPEOJIAIOT PEAKTUBHYIO MOIITHOCTb?
HapucoBaTe BEKTOpHYIO AMarpaMMmy HanpsKeHus ¢asbl, TOKA JIEKTPOJIBUraTeNs U
€MKOCTH.
Kamy BbIro/1Ha KOMIIEHCALUs pEAKTUBHOM MOLTHOCTH?
[TouemMy KOHJEHCATOPbI COEIUHSAIOT B TPEYTOJIbHUK?
Kakue norepu u3MEHSI0TCA B CETH MIPU NOJAKIIOUEHUH Y TOTpeOUTENeH
KOHJIEHCATOPOB?
Kak onpenenuTs akTUBHYIO MOIIIHOCTb, MOTPEOJISIEMYIO HATPY3KOiA.
Cummempuposanue Hazpy3ok nompeoumernei

. Kakoit PCKUM HA3bIBACTCA CI/IMMGTpI/IIIHBIM?

Jlokaxkute, 4TO MpU CUMMETPUYHOM Harpy3ske B Tpex (azax TOK B HYJEBOM
IIPOBOJIE OTCYTCTBYET.

Hapucyiite BEKTOpHYIO JuarpaMMy Halps>KeHH 1 HECUMMETPUYHBIX TOKOB?

Kak HailTi TOK B HyJIEBOM MPOBOJAE IPU HECUMMETPUYHON HArpy3Ke?

Kak Haltm TOK B HYyJIEBOM IMPOBOAE NpPH HArpy3kax C PpasHbIM COS @,

MOAKJIIOYCHHBIM K IBYM (hazam?
6. Kak 3aBucur axTuBHOE
COITPOTHUBIICHUSA?

COITPOTHUBIICHUE

IIpOBOAA NIPU HU3MEHEHHUH €TI0

Tabanna 3 — Kpurepuu oneHku ¢popMHPOBAHHOCTH KOMIIETECHIIUH

Ko 1 HanMeHoBaHMe HHIUKATOpA
JOCTKCHHS KOMIIETEHIIUU (JacTH

Kpurepuu onenuBanust cOpMUpOBAHHOCTH
KOMITETCHITNH (4aCTH KOMITCTCHIIH )

KOMIIETEHIIHI) COOTBETCTBYET OLICHKE «3aUTEHO»
50-100% oT MakcHMaJIbHOTO Oaia
NA-1yk.1. AHanusupyer npobaemuyto | CTyeHT, B OCHOBHOM, 3HAET MaTepuall 1o TeMe,
CUTyallMI0  KaK  CHUCTEMY, BBIABISISL €€ | OTBEYAET HA IOCTABJICHHBIE BONPOCHL. 3HAET

COCTABJISIOLIME U CBA3U MEXAY HUMHU

NJ-2yk.;. OCymiecTBiIg€T MOWUCK BapUAHTOB
peLIeHns IIOCTaBJICHHOMN poOIeMHOM
CUTyalldd Ha OCHOBE JOCTYMHBIX HMCTOYHUKOB
uHpOpMaun

N-3yk.1. Onpenenser B paMkax BBIOPAaHHOTO
aIropuT™Ma BOIIPOCHI (3a7auu), MOAJEKALIUE
nanpHeunein paspadborke. [Ipemmaraer criocoOb!
UX pEelICHUs

N-4yk. Pa3zpabarbeiBaer CTPATETHIO
JOCTUIXCHUA HOCTaBHeHHOfI Iejaun KaK
[IOCJIEOBATEIHLHOCTE I1aTOB, TIPEIBHIS

OCHOBHYI0 HH(GOPMAIHIO 00 YHEPreTHUECKUX
pecypcax.

MoxeT MpoBOIUTH aHAIN3 MTPOOJIEMHOM CUTYalluu
KaK CHCTEMBI, BBISIBIISISL €€ COCTABIISIIOIINE U CBS3H
Mex 1y HUMH. CriocoOeH OCYyIIECTBIISATh ITOUCK
BApUAHTOB PEIICHHS TIOCTABJICHHON MTPOOJIEMHOM
CUTYyallu{ Ha OCHOBE JIOCTYIHBIX HCTOUHUKOB
WH(pOpMaIU U OTIPEIEIATh B paMKax BEIOPaHHOTO
aJIrOpUTMa BOIIPOCHI (3a/1a4M ), OJIIEKAIIIE
nanpHeimen pazpadoTtke. CiocobeH npesaratb
croco0bl UX penieHus. Moxer pazpabaThiBaTh
CTpaTEruio JOCTHKEHUSI OCTABJICHHON eI KaK
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PE3YJIbTAaT KaXJA0ro M3 HUX MW OLNCHHMBAd HX |IMOCICAOBATCIILHOCTD IIAroB, MPCABUAA PE3YJIbTAT
BJIMIHUC Ha BHCIIHECC OKPYIKCHUC HHaHpreMOﬁ KaXXJ0ro U3 HUX M OICHMBAaA NX BJIMAHKUC Ha BHCIIIHCC
JCATCIIbHOCTH n Ha B3aMMOOTHOLICHUS |OKPYKCHHUC HHaHI/IpyeMOI\/JI JCATCIIBHOCTH U Ha

YYaCTHHUKOB 3TOH €S TETbHOCTH B3aMMOOTHOIIEHUS YHACTHUKOB 3TON JAEATEIbHOCTH.
W-11ixoc-1 Pa3pabaTeiBaeT mepcrieKTHBHBIC CrniocoGeH pa3pabaTbIiBaTh NEPCIIEKTUBHbIE IAHBI U
IUTaHBl U TEXHOJIOTUU B 00JIACTH MEXaHU3aMK | TEXHOJIOTUHU B 00J1aCTH MEXaHU3alUU U
1 aBTOMATH3alUU IIPOLIECCOB B aBTOMATH3ALMU [TPOLIECCOB B CEILCKOXO3SIICTBEHHON
CEJIbCKOXO035IICTBEHHOW OpraHu3aIiu OpraHu3aILH

Moayib: «TOILIMBHO-)HEPreTHYECKHE PECYPCHD»

Tecmui
Buibepume ooun npasunvhwiti apuanm:
Yro Takoe moTepsi HANPSIKeHUs ?
+pa3HOCTh anredpandecKas Mexay HaNPsSHKEHUSIMU B Hayajle ¥ B KOHIIE YYacTKa JTUHUU
Pa3HOCTh MEXIy HANpPsKEHUSAMH B Hayaje y4acTKa U HOMUHAJIbHBIM HaNPsIKEHUEM
Pa3HOCTh MEXAY HAMPSHKEHUSIMU B KOHIIE Y4aCTKa 1 HOMUHAJIbHBIM HANPSHKEHUEM
Pa3HOCTh MEXAYy HaNpsHKEHHWEM B JIAHHBIM MOMEHT BPEMEHM W HOMUHAJIBHBIM
HaIpsHKEHUEM

Yro Takoe najieHue HANPSKEHUs ?

anreOpanyeckasl pa3HOCTb HAMPsHDKEHUM B HaYalle ¥ B KOHIIE y4acTKa
+reoMeTpuyecKas pa3HOCTh HANIPSHKEHUN B HAYaJIe U B KOHIIE y4acTKa

Pa3HOCTh MEX/y HaNPSHKEHUSIMU B Havalle y4aCTKa U HOMUHAJIbHBIM HaNPSIKEHUEM
Pa3HOCTh MEX/y HaNPSHKEHUSIMUA B KOHIIE y4acTKa U HOMUHAJIbHBIM HAIPSKEHUEM

Ilo kakoi popMyJie BHIYMCISAETCS MOTEPS HAMPSIXKEHUS HA Y4ACTKe JIUHUU?
AU = UHA‘I _UKOH
HOM

\/EIMAKC RYLI 100 %

AU % =
HOM

PB/‘{RB/‘{ +QY’1X

2

LAU% = Y9100 %

UHOM

\/EIMAKC R

AU% = Y2100 %

HOM

YTo cUrHAJIM3UPYeT 0 neperpyske Tpancgopmaropa?
UCKpPEHHE KOHTAKTHBIX COCIMHEHUN

+HEHOpMaJIbHOE T'yJIeHHe TpaHchopmaTopa

HarpeB MPOBOJIOB B MECTAX COEIMHEHHM

MOHIKEHHOE HAIPSIKEHUE
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st yero ycraHaBJIMBaeTcs nepexjroyarenb «anuamndg» xHa rpaacgpopmarope 10/0,4
kB?

+117151 U3MEHEHHUS YKClia BATKOB OOMOTKHU BBICOKOT'O HAIIPSIAKEHUS

JUIS UBMEHEHUSI YUCIIa BUTKOB OOMOTKH HU3KOTO HAIPSHKEHUS

JUISL pa3MEILeHUs] TEpMOMETpa

JUIs1 y100CTBa O0CTY)KMBaAHUS

Ilouemy He pexkoMeHAyeTCsl AONMYCKATh TOK B HYJeBOM mposoae OoJbiue, yem 0,5
TOK B (pasHOM mpoBoae?

HarpeBaeTcs HyJIEBOU IPOBOJL

+HarpeBaeTcst 6ak TpaHcpopmaTopa

CMellaeTcs HyJieBasi Touka Tpanchopmaropa

PE3KO U3MEHSAIOTCS HAIIPSDKEHUs B KOHIE JInHuM 380 B

Kak onpeaensilor TemMmepaTrypy BepXHHX CJIOEB MAacCjia B MNOTPeOUTEIbCKHX
TpancdopmarTopax?

+110 TEPMOMETPY B CHELIMAIIBHOM THE3/IE

10 MOJTEKaM Macia

10 YPOBHIO MacJja B pacIIUpPUTEIE

0 TOKY Harpy3Ku

Kakas  gonmyckaercss  paldoyasi  TemmepaTrypa  BepXHHX  CJ0eB  Macja
Tpancopmartopa?

75°C

85°C

+95°C

105°C

Kakue TpancpopmMaTopbl peKOMEHAYIOT /ISl BHYTPEHHEH YCTAHOBKHU?
CyXHe ¢ 00/lyBOM BEHTWISITOPOM

+Cyxue ¢ IUTOMN U30Js1Iuet 0OMOTOK

MAacJIsiHble T€PMETUYHBIC

TpaHc(hOpMaTOpPbl, 3a1I0JHEHHBIE COBTOJIOM

Kaxkue npoBoaa pekoMeHyeTCsl yCTAHABJIUBATH HA JuHusAx 380 B?
HEH30JIMPOBAHHbIC CCUCHUEM HE MeHee 50 MM .
M30JIMPOBAHHbIE, TOJABEIICHHBIE Ha KPIOKaX
+camonecyire nzonupoBanHeie npooja (CUIT)

OAHOXXMUJIBHBIC CTAJIbBHBIC

YeMm 3amuimanT TpaHcHOPMATOPHI OT BHEIIHMX KOPOTKHX 3aMbIKAHUN Ha
JIUHUAX?

pyOMIIbHUKaAMU

+aBTOMATUYECKUMHU BBIKIIFOYATEIIIMU

MAKETHBIMU BBIKJIFOYATEISIMU
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BKIIFOUCHHUECM JOIIOJIHUTCIBHBIX COHpOTI/IBJ'ICHI/Iﬁ

Yem 3ammmanT  norpeduTelbCckHe  TpaHcGOpMAaTOpbl  OT  BHYTPEHHHX
NOBpexKACHUN?

BEHTWJIbHBIMM PA3PSAHUKAMU

OTPaHUYUTEISIMU [IEPEHAIIPSKECHUI

HU3KOBOJIBTHBIMU IIPEIOXPAHUTEISIMA

+BBICOKOBOJIbTHBIMH IIPEAOXPAHUTEISIMU

YeMm 3amumaoT TpancGopMaTopsbl OT HA0ETralOUIMX BOJIH NepPeHaNnPsKeHuii?
BEHTUJIBHBIMU Pa3psiAHUKAMHU

+OrpaHMYUTENSAMU NIEPEHANPSIKECHUN

HHA3KOBOJIBTHBIMH ITPEAOXPAHUTEIISIMU

BBICOKOBOJIBTHBIMU MPEIOXPAHUTEISIMA

Yem 321U AT NOJACTAHIMH OT NPAMBIX YAAPOB MOJHUHU?
Tpocamu

+CTEepP>KHEBBIMU MOJIHUEOTBOJAMU

BBIPABHUBAIOIIEH CETKOU

3a3eMJICHHEM

Kakoe MHMHMMadbHOE KOJHYECTBO HE3ABHCHMbIX HCTOYHHUKOB INHUTAHHUSA
He00X0auMo s ocymecTBiaenuss ABP norpedourens?

OJIVH

+1Ba

TpU

YeThIpe

YTo 3HAYMT HE3ABUCUMbIii HCTOUYHUK MUTAHUSA?

HE 3aBHICHUT OT IIOTOJIHBIX YCIOBHUI

HE 3aBUCHUT OT 4yucia ¢a3

+BBIXOJ] U3 CTPOSI OJJHOTO UCTOYHHMKA HE CKa3bIBaeTCs Ha paboTe IPyroro
UCTOYHHUKH TTUTAOTCS ¢ OOIIUX IITMH MMOJACTAHIIUU

[ 4ero yctaHaBJIMBAKT Yy oTpeduTeel ycrpoiicrea ABP?

YTOOBI MPU UCYE3HOBEHUHM OCHOBHOTO MTUTAHUS BPYUHYIO BKIIOYUTH APYTON UCTOUHUK
+4TOOBI IPU MCUYE3HOBEHUU OCHOBHOTO MUTAHUSI aBTOMATUYECKU BKJIIOYUTH PE3EPBHBIN
VCTOYHUK

9TOOBI MOYKHO OBLIO 3aMUTHIBATH MOTPEOUTEIST OTHOBPEMEHHO OT JIBYX HCTOYHUKOB
YTOOBI IEPUOANYECKU MPOBEPATH UCITPABHOCTh PE3EPBHOTO HCTOYHUKA

KakoBo npumepHoe BpeMs elicTBHA ycTpoiictBa ABP?
BpPEMsI pYYHOTO ITEPEKIIFOYEHUS HA IPYTOM HCTOYHUK

30-60 cex

5-10 cex
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+1-2 cek

151 4ero ycTaHaBJIMBAKOT HA JUHUAX ycTpoiicTBa AIIB?

JUISl PYYHOT'O IIOBTOPHOT'O BKJIFOUEHUS JIMHUU IO HAIPSIKEHNE
+117151 aBTOMaTUYE€CKOTr0 BOCCTAHOBIICHUSI IUTAHUSI OTpeOUTENEH
JUISL OCMOTPA JIMHUU IIOCJIE ITOBPEXKICHHUS

JUISL ONIPEACIICHUS] PACCTOSIHUSA 0 MECTa MTOBPEXKICHHUS.

[t yero Heo0OX0AMMA BKJIKOYAOIIAS NPY:KUHA HA BbIKjIO4YaTese 10 kB?
+117151 OBICTPOTO 3aMBbIKAHUS PAOOYUX KOHTAKTOB

JUIS1 TPOBEPKHU PJIEMEHTOB MPUBOJAA

JUISL OTKJTFOUEHHSI BBIKITFOUATEIIS

JUTS TIPOBEPKH pabOTHI peryKTopa

Yem oOecnieunBaeTCs OAHOKPATHOCTD aeiictBus AIIB?

3apsIOM U paspsiioM KOHAEHcaTOpa

+pacTAHYTON BKIIFOYAIOLIECH IIPYKUHOU

COCTOSTHUEM KOHTAaKTHOM CHUCTEMBbI

HaJIMYMEM BCIIOMOTATENIbHBIX KOHTAKTOB

Kaxk nepconaJ y3naer o cpadarbiBanun AIIB?

110 OTKJIFOYEHHOMY BBIKJIFOUATENIO

10 OTCYTCTBUIO HANPSKEHUS HA IMHUU

+110 BBIITABUIEMY YKa3aTEIbHOMY pelie

10 COCTOSIHUIO IPUBO/IA BBIKIIOYATENS

CKOJIBKO 3JIEKTPOKOHTAKTHBIX [aTYMKOB YCTAHABJIMBAECTCH B BEpPXHEH YacTH
BOJIOHANIOPHOM OamHmu?

OJINH

+1Ba

TpU

YEThIpEe

Uro sBJsAETCHS [AaTYNKOM OCBEIIEHHOCTH B CXeMe YNpPAaBJIeHUS YJIMYHbIM
ocBenieHuemM?

aKTUBHOE CONPOTHUBIICHUE

MIO3UCTOP

TEPMOCOIPOTUBJIEHUE

+doToconpoTuBICHNE

Kakum annmapatoM KOMMYTHPYHOTCH TOKHM B CeTH OCBCHICHHSI ¢ aBTOMAaTHYECKUM
ynpaBJieHUeM?

aBTOMATHUYECKUM BBIKJIIOUYATEIEM

+MarHuTHBIM ITyCKaTelieM

MAKETHBIM BBIKIIIOYATEIEM

BaKyyMHBIM BBIKJIIOUATEJIEM
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Bonpocw 0ns cobecedosanus
Pacuém napamempoe cemu u Hazpy3xu

. Kak BbIYMCINTH TOJIHOE COIIPOTUBJIICHUC IIPOBOJOB M HAIpy3KH, BKIIOYCHHBIX

MOCJIeI0BaTEIbHO, UMEIOINX conpoTuBieHust: Zy = Ryt Xy, Zy = Ryt Xy?
Kak BbIUMCIIUTE CONPOTUBIICHUE JIAMITbI HAKAJTMBAHUS MOIITHOCTBIO 75 BT1?

. Kak naiitn 06Hl€€ COIIPOTHUBJICHHUC HYJICBOI'O IIPOBOAA, IIOBTOPHOI'O 3a3CMIJICHUA U

3a3eMJICHUS TPAaHCHOPMATOPHOTO IMMyHKTA?
Kak 3aBucHT HampspKeHUE CMEIEHUS HEUTpasiu, €CIM CONPOTUBIIEHUE HYJIEBOIO

IPOBO/JIa B JiBa pa3a O0JIbIlIe CONMPOTUBICHUS (Pa3HBIX MPOBOIOB?

5. Kak pazpenurs
COnpoTHUBIIEHUE?

KOMIIJICKCHOC

S3HAYCHUC  HAIIPAXKCHHUA  HaA

CHuodicenue nomeps IHepzuu 8 ROMPeOUMENbCKUX MPAHCHopmamopax
1. Kakas cxema coequnenus oOMoTok Tparncopmaropos 10/0,4 kB momyunna camoe
MIUPOKOE PACTIPOCTPAHCHHE B DJICKTPUUECKHUX CETAX?

noh W

HEOOJIbIIIOE pacrpocTpaHeHue?

HazoBwuTe cocTaBHBIE YacTH MarHUTONPOBOIA TpaHCc(hopmaTopa.

Kak coequusrorcss oOMOTKH B 3Ur3ar?

Jlst uero Ha TpaHcopMaTopax YCTaHABIMBAIOT CHUMMETPUPYIOIIYIO OOMOTKY?
[Touemy TpanchopmaTopbl CO CXEMON COEIMHEHUsT OOMOTOK B 3UTI3ar MoJiy4aroT

6. Ilo CTaTUCTUYCCKOMY AaHAJIN3Yy KaKOM BEJIIMYHUHBI TOK IMPOTCKACT B HYJICBOM

npoBoJie?

7. Tlouemy mpu CO€IMHEHUH OOMOTOK «3€3/]a-3UTr3ar ¢ HyJIeM» CONPOTUBIECHUE MPHU

O,Z[HO(baSHOM PECXKHUMEC MCHBIIC, YCM IIPpU COCAMHCHHUU «3BC3/a-3BC3d C HYJ'IGM))?
Taoauna 4 — Kpurepun ouenkn ¢copMUpOBAHHOCTH KOMIIETEH U

Kon v HanMeHoBaHMe HHIUKATOpA
JOCTIDKCHHS KOMIIETEHIIUN (JacTh

Kpurtepuu orienuBanusi chOpMUPOBAHHOCTH
KOMITETCHITMH (4aCTH KOMITCTCHIIH )

KOMITETEHITHI) COOTBETCTBYET OLICHKE «3aUTEHO»
50-100% oT MakcHUMaJIbHOTO Oasia
NA-1yk.1. AHanuzupyer npobaemuyto | CTyaeHT, B OCHOBHOM, 3HAET MaTepuall 1o TeMe,
CUTyallMI0 KaK  CHUCTeMY, BBIABISIL €€ | OTBEYAET Ha [TOCTABJICHHBIE BONPOCHL. YMeEeT

COCTABJIAIOIIMUE U CBS3U MEXKy HUIMU

N-2yk . OcyiiecTBiseT TMOWCK BapHAHTOB
peLIeHns IIOCTaBJICHHOMN pobIeMHOM
CUTyallul Ha OCHOBE JOCTYNHBIX MCTOYHUKOB
uHpopmaruu

N-3yk.1. Onpenenser B paMkax BBIOPAaHHOTO
aJIropuT™Ma BOIIPOCHI (3a7auu), MOAJEKALUE
nanbHeimeit pazpadotke. [Ipennaraer cnocoOs
WX PEIICHUs

N-4yx. PazpabartrsiBaer CTpaTEruto
JOCTUKXCHUA HOCTaBHeHHOfI Iejan KaK
MOCJIENOBATENLHOCTh 11aroB., TIpEeABUIS

pe3yabTaT KaXJIOTO W3 HUX M OICHUBAs HX
BIIMSIHUE HA BHEIIHEE OKPYKEHUE IIIaHUPYEMOn
NEATENLHOCTM W HAa  B3aUMOOTHOIIEHUS
YYaCTHUKOB 3TOU JIEATETbHOCTH

N-11koc-1 Pa3pabaTsiBaeT nepcrieKTUBHBIE
IUTAHBI ¥ TEXHOJIOTUH B 001aCTH MEXaHU3AIlNU
Y aBTOMATHU3aIUU TIPOIIECCOB B
CENbCKOXO35IMCTBEHHOW OpraHu3aIuu

MPOBOAUTDH PACUETHI MO3BOJISIFOIINE ONPEECIIUTh
HKOHOMHUIO 3JICKTPUUECKOM YPHEPTUU TIPU BHEAPECHUN
IIpe1JIaracMoi MOJIEPHU3ALINH.

MosxeT npoBOAUTH aHAINU3 MPOOIEMHON CUTYyalluu
KaK CHCTEMBI, BBISIBIISISL €€ COCTABIISIFOIINE U CBS3H
Mexay HUMH. CriocoO€H OCYIIECTBIIATh MOUCK
BapHaHTOB PELICHUS MOCTaBICHHON POOIEMHOM
CUTYyalliu Ha OCHOBE IOCTYITHBIX HCTOYHHUKOB
WH(pOpMAIUK U OTIPeIeATh B paMKax BEIOPaHHOTO
aJIropuTMa BOMPOCH (3a/1a4H), TIOITICKAIIIHNE
nanpHeuei pazpadorke. CrocoOeH npeiaraTh
crocoObl BX penreHus. MoxeT pa3pabaTriBaTh
CTpaTEruio TOCTHKEHUS IOCTABJICHHON LENIN KaK
MOCIIEI0BATEILHOCTD IIATOB, MPEABUS PE3YIbTAT
Ka)KJIOTO U3 HUX U OI[CHUBAs MX BIUSHUE HAa BHELTHEE
OKpYEHHE IJIaHUPYEeMOU AESITEeIbHOCTH U Ha
B3aMMOOTHOIIICHUSI YYaCTHUKOB 3TOU JEATEIHLHOCTH.
CrniocoOeH pa3pabaThiBaTh NEPCIIEKTUBHBIE TUIAHBI U
TEXHOJIOTHH B 00JIACTU MEXaHU3AllUU U
ABTOMAaTHU3AI[MHU MTPOIECCOB B CEILCKOXO35MCTBEHHOM
OpraHu3alNH
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Monaviab: «Iloayvuenue, npeodpazoBaHue
M UCHOJb30BAHNE DJICKTPUYECKON DHEPTrum»

Tecmur
Buvibepume ooun npasunvhwiii sapuanm:
Yro Takoe ko3 uumeHT 3arpy3ku Tpancpopmaropa?
OTHOIIICHUE AaKTUBHOW MOIITHOCTH Ha BXOAC K AKTHUBHOW MOIIMHOCTH HA BBIXOJE
Tpanchopmaropa
OTHOIIEHUE TTOTEPh MOIIHOCTH K MOITHOCTH TpaHchopmaTopa
OTHOIIIEHUE TIOTEPh XOJIOCTOTO X0/1a K TOTEePSIM B 0OMOTKaX
+0THOIIIEHUE TOKA Ha BX0Jie TpaHCHOopMaTopa K €ro HOMUHAITBHOMY TOKY

Kak BbIYMCIHUTD NMOTEPU IHEPI'UA 34 TOA B HOTpeﬁl/ITeJIBCKOM TpaHC(])OpMaTOpe?
AW, = (APy + APy )t o

AWy = APy trop + AP K 5

+AW, = APyt +APGK 0T

AW, = APy tro, + APyt

IIpu kakoM HanNpsizKeHNH ONpPeIeITCA MOTEPH X0J0CTOr0 Xoaa?
npu 1,1 Uyom.

P HOMUHAJILHOM HANPSKEHUU C HArpy3Kou

+1py HOMUHAJILHOM HaIpsKEHUU

MIpY MOHM>KEHHOM HaIpsKEHUH

Kak npu »skcmiyaranuum onpeaeasiior mnorepu 3Heprud B Jjunuu 10 kB u
Tpancgopmarope 10/0,4 xkB?

10 pe3yJIbTaTaM U3MEPEHUS TOKOU3MEPUTEIBHBIMU KJIEIIaMU

10 pe3yJibTaTaM U3MEPEHNN HANPSHKEHUN

10 TIOKa3aHUsAM CUETUUKOB Ha MUTAOLIEN JTUHUU

+10 pPa3HOCTM MOKAa3aHMM CYETYMKA HA NUTAIOLIEW JMHUM U CYMMbI IIOKAa3aHUU
CYETUHUKOB MOTPEOUTENICKUX TPaHC(HOPMATOPOB.

I'ne TepsiroTcst morepu KOPOTKOro 3ambikanus APy3; B Tpancopmarope?
+B 0OMOTKaX HU3KOT'O U BBICOKOTO HAIPSIKEHUHN

B 00OMOTKE HH3KOT'O HAIPSIKEHUS

B 0OMOTKE BBICOKOT'O HAIPSIKEHUS

B MarHUTOIIPOBOJE

JJ1s1 yero moaABOAUTCSH K TPAHCHOPMATOPY PEAKTHUBHAS MOIIHOCTD?
+117151 CO3/1aHUsI MATHUTHOTO MOTOKA B MAarHUTOIPOBO/IC

JUIsl HarpeBa MarHUTOIPOBOAA

JUISl ypaBHOBEIIMBAHUS MMOJIBEICHHOTO HAIIPSKEHUSI

JUTSL OXJIQXKIEHUSI MAarHUTOMPOBO/Ia
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Ha uto pacxoayercs 60/ib11asi 4aCTh NOTEPH X0J0CTOr0 Xoaa?
Ha HarpeB MPOBOJIA MIEPBUYHON OOMOTKHU

+Ha repeMarHMYMBaHUe CTAIA U HA BUXPEBBIC TOKU

Ha HarpeB OKPY’KAIOIIEro BO3ayxa

Ha BEHTUJISIINIO

Yro Takoe cos Pxx?

OTHOIIEHHUE PEAKTUBHON MOITHOCTU K aKTUBHOM
OTHOIIEHHE aKTUBHOW MOIIHOCTU K PEAKTUBHOM
OTHOIIIEHUE PEAKTUBHOW MOIIHOCTH K MOJIHOMN
+OTHOIIIEHHE aKTUBHOM MOIIHOCTH (APxx) K moyiHOM (Sxx)

ITo KAKOMY COOTHOIICHHUIO BBIMUC/IHECTCH COS (PXX?
COS Pxx = AQXX/SHOM-

COS Pxx = AP)Q(/SHOM.

+cos Oxx = AP)Q(/ \/3_U o L xy

COS Pxx = AP)Q(/PHOM.

Kak no nacnopTHeIM JaHHBIM NOJY4YHTh Ixx B AMnepax?
IXX = iXX%/IHOM-
+ 1y = MIHOM
100
_ L% Swou

100 Uy,

XX

s )
Ly Y0 Pyoy

100 Q00

XX

Bo ckoabko pa3 morepu MouHOCTH B (pasHoM mnpoBoae A-50 TpexdasHoili cetn
OTJIMYAIOTCA OT MOTEPh MOIIHOCTH B HYJEBOM INPOBOJE, BHINOJIHEHHOM MPOBOAOM
A-25?

B 1,5 paza

+B JIBa pasa

B 2,5 pa3a

HE OTJINYAOTCS

Kak n3mensitorcs morepu XX OT NoABeACHHOI0 HANPSIZKEHU S ?
IIOTEPU MPOMOPLUMNOHATIBHBI IOJABEAECHHOMY HAIPSYKEHHUIO

norepu XX U3MEHSATCS B cTeneHu 1,2

notepu XX U3MEHATCS B cTeneHu 1,5

+norepu XX U3MEHATCS B CTEIICHU 2

Ecau nmo macmopry aasi tpancdopmaropa TM-630/10 APxx= 1,31 kBT, TO Kakas
BeJmunHa APxx Oyaer npu Hanpsixenun 9,0 kB?

IIOTEPU IIOYTH HE U3MEHSATCS

notepu u3MeHsTes B 1,5 paza
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+norepu cocrassar 1,061 kBt
norepu coctasar 1,05 kBt

Conporusiienue npoBoaoB jJuHuu 10 kB cocraBiaser 10 Om. Bo ckoiabko pa3
yBeJIHYaTCs OTEPH MOLIHOCTH, €CJIM K JJMHUU OyaeT moasoautbes 11 kB?

B 1,1 pa3a

B 1,5 pa3a

+B 1,21 paza

B 1, 6 pa3a

JlJ1s1 4ero Ha MOACTAHIMHU YCTAHABJIMBAIOT 1Ba TpaHcopmaTopa?
JU1s OBICTPOM 3aMEHBI B CIIyyae BbIX0J1a OJTHOTO U3 CTPOSI

+1u1s1 0OecTieyeHHs MUTaHUs MOTPEOUTENECH OT ABYX Pa3HBIX HCTOYHUKOB
JUISl CHVDKEHHSI TIOTEPh MOIIHOCTH IIPU XOJIOCTOM XOJI€

JUISl BKJIFOUEHUS UX Ha NapajulesIbHyI0 padoTy

JlJ1s1 4ero Ha CTOpOHe HM3KOr0 HampsikeHus TpaHcpopmartopa 10/0,4 kB o0mMoTkHn
COCJMHSIIOTCS 10 CXeMe «3Be31a-3Be3/1a € BbIBeICHHBIM HYJIeM»?

U1 y100CTBa MPOBEPKU LIETOCTH OOMOTOK

JUISI IPOBEPKH COCTOSIHUS U30JISILUU

+1i1 mostyuenust 1Byx Hanpsixenuit 380 B u 220 B

JUIS 3a3€MJICHUS] HYJIEBOW TOYKU

Kak 3ampIkaercsi MAarHuTHbId NMOTOK B TpaHcdopmatope Y/Yy npu oaHodgasHom
pexume?

4yepes3 OJUH U3 COCETHUX CTEPKHEU

yepes 1Ba COCETHUX CTEPIKHS

yepes KpbIKY Tpancpopmaropa

+uepe3 macio u 0ak TpanchopmarTopa

IToyemy mnpu cxeme Zy yYMEHBbIIAETCS CONPOTUBJIEHHE B OAHO(PAZHOM pe:RUMe
TpaHcgopmaropa?

+MarHUTHBIE IOTOKHU 3aMBIKAIOTCS 110 ABYM CTEPKHSAM

4acTh MarHUTHOT'O TIOTOKA 3aMBIKAEeTCs uepe3 0ax

IIPOBO/Ia U3TOTOBJICHBI IPU OOJIBIIEM CEYCHUU

YMEHBUIEHO YUCJIO BUTKOB

Ilo kakoii d¢opmyne paccuurats TOK oaHodasnoro K3 Ha BbIBogax
TpancgopmarTopa co cxemoii Y/Yy?

7O — U i
Z;

7O — U
Z;
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Ilo kakoui d¢opmyse paccyuTaTrh
Tpancgopmartopa co cxemoii Y/Zy?
IO = Y

27,

TOK

Kaxk BBIYMCIUTH I0JIHOE CONIPOTUBJICHHUE

cBegeHusIM?
Z, =R, +X,
— uK % UHOM
1100 S,
_uK% UHOM
"7 00 5, 2

HOM
2
0
_ug % U oy

T 100 S,

T

0XHO(pA3HOI0

K3

Ha

BBIBOIAX

TpaHcopmaTopa NmO NACHOPTHBIM

Kak BBIYMCINTH AKTHMBHOE CONPOTHUBJICHHE TpaHcGopMaTOopa MO NACHOPTHBIM

cBeeHusIM?

R, =27, -X;

_MUHOM

© 100 S,

APy Uy
100 S,,,°

HOM
2
_ APy U iou

100 S,

T

+R;

T

Kak BbIYMCIMTH HHAYKTHBHOE CONPOTHBJICHHE TPAHC(POPMATOPA MO NMACHOPTHBIM

cBeIeHUusIM?
Xp=Z;—R;

+x, =z, - R
_ug % U oy
100 S0
X, =S,0m /3 1o

T
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Kak BbIYHCIAUTL TMOTEPHM PEAKTUBHONW MOINHOCTH TMPH TMOJHOM 3arpyske
TpancgopmarTopa?

AOQ; =1you Zy

AQr = Tyoy X7

AQ; =A0

+A0; =AQ +3140, "X,

Bo cK0JbKO pa3 4KMCJI0 BUTKOB BTOPUYHOII 00MOTKH TpaHcpopMaTopa cO cxeMou
Y/Zy 00ab11e YncsIa BUTKOB TPpaHcopmaTopa co cxemoii Y/Yy?

B nBa paza

B 1,73 paza

+B 1,15 pa3za

B 1,5 paza

U1 yero U3roTaBJauBalT TPAHCHOPMATOPHI C CHMMETPHUPYIOIIEil 00MOTKOM?
+11711 pPABHOMEPHOI'O pacnpeiesieHusl Harpy3ku 1o dazam

JUISl yMEHBIIIEHUS COMPOTUBIICHUS TOKaM oiHO(ha3zHoro K3

JUISl yMEHBIIICHUSI YK CJIa BATKOB BTOPUYHOU OOMOTKH

JUTSl YMEHBILICHUS YUCJIa BUTKOB MIEPBUYHON OOMOTKHU

Bonpocwt ons cobeceoosanus
Bausanue ypoena nanpsasicenusn cemu Ha 6eUYUHY NOMEPL MOWHOCIU 8 Cemu
Kakue nacroptHeie cBeIeHUS MPUBOASTCS Ha TabIu4Kax TpaHchopmaTopos?
Kak onpenensitotr norepu akTUBHOW MOIIIHOCTH Ha XOJIOCTOM XOay?
Kax BBIYMCINTD yTOa MEXy TOKOM U HAIIPSYKEHUEM Ha XOJOCTOM X011y ?
Yewm perynupyercs HanpsbkeHue B ceTsax 10 kB?
Yro Takoe korhdunueHT 3arpy3ku Tpanchopmaropa?
Kak cioxuTp nociie10BaTeNbHO BKIOYEHHBIE J1BA TOJTHBIX COMPOTUBIICHUS ?
Aemomamuuecxoe ynpaeJeHnue pexcumamu pabomot cemeil
JJist yero Hy>kKHbl BKJIFOUAIOIINE MPYKUHBI B IPUBOE BBIKIIOYATEIS?
Kak nonnmars Beipaxkenue «Kimrou yrpasiieHust SA ¢ caMOBO3BpaToM»?
3a cyeT 4ero mpoucXouT ObICTPOE BKIFOYEHUE BRIKIIOYATEIS?
3a cueT 4ero npoucXouT ObICTPOE OTKIIOUEHUE BBIKIIOUATENS?
JIJ1s1 4ero yCTaHABJIMBAETCS HA BCEX BBIKIIOUATENAX OTXOAAIINX JuHui ATIB?
JUIs1 yero B MpUBOJE BBIKJIKOYATEISI YCTAHOBIJIEH 3JIEKTPOIBUTATENb?

AN

A
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Tadauua S — Kpurepuu oueHku ¢opMHPOBAHHOCTH KOMIIETEHIUH

Kon n HauMeHoBaHMe UHIMKATOpa
JTOCTIKCHHS] KOMIIETEHIIUN (JacTh

Kpurepuu onenuBanust copMUpOBAaHHOCTH
KOMIETEHIMH (4acTH KOMIETEHLINH)

KOMIIETEHIIH) COOTBETCTBYET OLIEHKE «3a4TEHO»
50-100% oT MakCHMaJIBHOTO Oayia
NA-1yk.1. AHanusupyer npobaemuyto | CTyeHT, B OCHOBHOM, 3HAET MaTepuall 1o TeMe,

CUTyaIlMl0  KaK CHCTEMYy, BBIABISS €€
COCTABJIAOIINC U CBA3U MG)KILy HHUMU
N-2yk.;. OCyliecTBISE€T MOWUCK BapUAHTOB

peuIeHus MIOCTaBICHHOW npoOIeMHOI
CUTyallid Ha OCHOBE JOCTYIHBIX MCTOYHHUKOB
uH(bOopManuu

N-3yk.1. Onpenenser B paMkax BBIOPAHHOTO
aIrOpUTMa BOMPOCH! (3a7aun), MOAJNEKAIIUE
nanpHeuei paspadorke. [Ipemmaraer ciocoOs
UX pELICHUs

N-4yx. Pa3zpabartrsiBaer CTpaTEruto
JOCTHKCHUSA ITOCTaBJICHHON (S0 KaK
MOCJIEJOBATEILHOCTh 11aros., IpeABUIS
pe3yabpTaT KaXKJIOr0 W3 HUX M OLEHMBas HX
BIIMSIHUE HA BHEIIHEE OKPYKEHUE TIIAaHUPYEMOMH
IEeATEILHOCTH W HAa  B3aMMOOTHOIICHHSA
YYaCTHUKOB 3TOM JIEATETbHOCTH
N -11koc-1 Pa3pabaTsiBaeT nepcrieKTUBHbBIE
IUIAHEI ¥ TEXHOJIOTUH B 00J1aCTH MEXaHU3aIlHU
Y aBTOMAaTHU3aluH NPOLECCOB B
CEJIHCKOXO035IMCTBEHHON OpraHu3aIiin

OTBEYAET Ha [TOCTABJIEHHBIE BONPOCHL. 3HAET
UH(POPMALIMIO O TOJIYUYSHHUH, TPEOOPa30OBaHUU U
UCIIOJIb30BaHUM JIEKTPHUUECKON SHEPTUU.

MoeT NpoBOIUTH aHAIN3 TPOOIEMHOM CUTYaluu
KaK CHCTEMBI, BBISIBIISISL €€ COCTABIISIFOIINE U CBS3H
Mex 1y HUMH. CriocoOeH OCyIeCTBIISATh MOUCK
BapHaHTOB PEILIEHUS IOCTABICHHON POOIEMHOM
CUTYyallu{ Ha OCHOBE JIOCTYIHBIX HCTOUHUKOB
nH(pOpPMaLIMU U ONPENEIATh B paMKax BBIOPAHHOTO
aJIrOpUTMa BOIIPOCHI (3a/1a4n), MOAJIeKaIne
nanpHelmen paspadorke. CriocobeH npesiaratb
crnoco0bl UX peuleHus. Moxer pazpadaTbiBaTh
CTpaTEruio JOCTHKEHUS IOCTABJICHHON LENIN KaK
M0CJIeI0BATENbHOCTD I1aroB, IPEABU IS Pe3yJIbTaT
Ka)X/IOTO U3 HUX U OLICHHUBAs WX BIIMSHHUE HAa BHEIIHEE
OKpY’KEHHE IUIaHUPYEMOH 1eATeIbHOCTH U Ha
B3aMMOOTHOIICHHUS YYACTHUKOB 3TOU JAEATEIBHOCTH.
CniocobeH pa3zpabaTbiBaTh MEPCIEKTUBHBIE TUIAHBI U
TEXHOJIOTHH B 00JIaCTU MEXaHU3ALUU U
aBTOMaTH3allU1 IPOLIECCOB B CEIbCKOX03HCTBEHHOM
OpraHu3aluu
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2 OIPEJAEJIEHUE PE3YJIBTATA
MMPOMEXYTOUYHOM ATTECTAILIUA

dopMa MpOMEKYTOUHOM aTTECTALIMU 110 JUCLHUIUIMHE 3ayem.

OxoHuaTenbHble  pe3ynbTarbl  00ydeHHss  (POpMHUpPOBAHUS  KOMIIETECHIIMI)
OIpEEIAIOTCA MOCPEACTBOM IEpeBOAa OaioB, HaOpaHHBIX CTYJIEHTOM B IpoOIecce
OCBOEHUS JUCLUIUINHBL, B OLIEHKU: 0a30BbIi ypOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHLIUU
CUMTAETCSl JOCTUTHYTBHIM, €CJIM Pe3yibTaT O0yUEHHUSI COOTBETCTBYET OLICHKE «3aUTECHO
(50-100 perTHHTOBBIX OAJIIOB).

3 IOPSIOK IIPOBEJIEHUSA IIOBTOPHO
MPOMEKYTOYHOI ATTECTALIMM

dopMa MPOMEKYTOUHOM aTTECTALIMU O JUCUUIUIMHE 3ayem.

OLEHOYHBIE MATEPUAJIBI 1 CPEACTBA JUL1 IIPOBEPKU
CO®OPMNPOBAHHOCTU KOMIIETEHIIM

YK-1 CnocobeH ocymecTBJIsiTh KPUTHUYECKUI AHAJIU3 MPOOJEMHBIX CUTyaluil Ha
OCHOBE CMCTEMHOI0 NOAX0/1a, BLIPA0ATHIBATH CTPATETrUIO 1€ CTBUIA.

3anaHus 3aKpbITOr0 THNA

Buvibepume ooun npasunvrsiii gapuanm omeema:
[t 4yero He0OX0AMMO IKOHOMUTD JIEKTPOIHEPTHIO?
CHU)KAETCsl CEUEHUE MTPOBOJIOB B CETAX

+CHMKAIOTCS TOTEPU HANPSIKEHUS U SHEPTUU B CETSX
CHIJKAETCS CEYEHUE MPOBOJIOB
YBEJIMYMBACTCS HAJIE)KHOCTD JIEKTPOCHAOKEHUS

JJ1 4ero B 3JIEKTPHYECKHUX CeTHAX YCTAHABJIMBAIOT MOBBIIIAIOLIHE
TpancopmaTopsbi?

JUIsl yBeJIMYeHus: rabapuTa JMHUU

JUISl CHAYKEHHS] EMKOCTHOM MPOBOJMMOCTH JINHUU

+11J11 CH)KEHUS TTIOTEPHU HAIIPSKEHUSI M DHEPTUU B JIMHUSAX

JUISL CHUKEHMSI KOJIMYECTBa TPaHC(HOPMATOPOB B CETAX

3auamm OTKPBLITOI0 THIIA

/laiiTe pa3sBepHYTbI OTBET HA BOIIPOC
1.3a cyer yero gfocTUraeTcs IKOHOMHMS TOILIMBA B IU3e/b-IreHeparope?
IIpaBUILHBIN OTBET:
OKOHOMHS pacxo/ia TOIUINBA U3€JIb-TEHEPATOPOM BO3MOKHA 3a CUET:
—KOHCTPYKTUBHBIX ()aKTOPOB (M3MEHEHHUsI CTENEHU CHKAaTUs; YCTpOICTBa IS
HaJ/lyBa; pereHepaTUBHBIN 11010IPEB BO3/yXa U TOIUINBA U JIp.);
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—peXUMHBIX (HaKTOpPOB (HOMHHAJbHAs Harpy3Ka; ONTHMAJbHBIA TEIIOBOMN
PEXUM);

—9IKCIUTyaTallMOHHBIX ~ (akTOpoB  (KaueCTBEHHOE TOIUIMBO M  CMas3Ka;
MUHUMAaJIbHAsA TPOAODKUTENIBHOCT PabOThl Ha XOJIOCTOM XOJy; ONTHMaJIbHbIE
PEryJIMpOBKM  TOIUIMBHOM  amnmaparypbl;  COCTOSHME  OCHOBHBIX  JeTaliel
LWIMHAPONOPIIHEBOW — IPYNIBl;  HUJEAIbHOE  COCTOSSHUE  BCIOMOIATEIbHBIX
YCTPOMCTB U Jp.)

2. Kak 3anuceiBaerca d¢opmyaa mias onpegeaenust dPppexrusnoro KII{
au3eJib-reHeparopa?
I[IpaBUJIBbHBIA OTBET:
7, =1t
€ Q-

rae 7j,, — OTHOCHTENbHBIN HHANKaTOpHBIH KIT/I;

WK g = If * Ty * Ty

1, - Mmexannueckui KIIJI;

T

-tepmuueckuii KITJJ

3. Kakoii moka3arejib BJHsieT HA 9KOHOMUYHOCTH PadoThI Ju3e/b-reHeparopa?

IIpaBUJIBLHBIA OTBET:

Ha 3KOHOMHYHOCTH AU3€ENb- TEHEPATOPA CUIIBHO BIUSAECT BEIMYMHA CTEIICHU
cxatus . C ysenuuenueM ¢ Habmonaercs poct KIT 7, u 77,

4. /I 4ero Ha MOJACTAHIUM YCTAHABJIMBAK U3MEPHUTEIbHbIE TPaHchoOpMaTOPbI?
IIpaBuiIbHBINA OTBET:

W3mepurenbHbiil TpanchopmaTop — 3TO TpaHchopmaTop mpeaHa3HAYSHHBIA 115
pacHIMpeHus] Juana3oHa W3MEpPEeHUHW U3MEpPUTEIbHBIX NTPUOOPOB (aMIEpPMETPOB,
BOJIBTMETPOB, BATTMETPOB U T.[.).

st mamepenust 6onpimux HanpspkeHuit (Boime 1000 BonbT) u TokoB (6osee 100
Awmriep) HemenecooOpa3HO CTPOUTHh MPUOOPHI HA M3MEPEHHE TaKUX OOJIBIINX BEIWYHUH.
OTO U HSKOHOMHUYECKHM HEBBITOJHO, U MPHOOPHI B 3TOM cllydyae OYyIyT CIHMILKOM
rpomo3akuMu. He TOBOps mpo OMacHOCTh HEMOCPEACTBEHHOW pabOThl C TaKUMH
OOJIBIIMMH 3HAYEHUSIMU HAIPSDKEHUS U TOKA.

[ToaTOMy, Kak mpaBuiio, pu HanpspkeHusx cBbiae 1000Bosbt u Tokax 6osee 100
AMniep  meped  U3MEpPUTEIbHBIMM  OpuOOpaMH  CTaBAT  COOTBETCTBYIOLIUE
TpaHCHOPMATOPBI, YTOObI YMEHBIIUTh KOHTPOIUPYEMBIE 3JIEKTPUUYECKHE MapaMeTphl 10
BEJIMYUH YJIOOHBIX HJIi M3MEPEHMS: U3MEpPUTEIbHbIE TPAaHC(HOPMATOPhl HAMPSKEHUSI—
JUTSL UI3MEPEHUSI HATIPSKEHUH, U3MEPUTENIbHbIE TPAHC(POPMATOPHI TOKa— JIJIS1 U3MEPEHUS
TOKOB.

5.3a cyer 4Yero [OCTHraercsi JKOHOMHS /JAM3€JbHOI0 TOIUIMBA IIPH
pereHepaTMBHOM IOJOIPeBe JHeprueil 0TpadOTABIIMX YXOASAIIMX Tra30B B
au3esib-reneparope?

IIpaBuibHBIN OTBET:
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KoHcTpyKTHBHO 9TO oOecrieuynBaercs YCTaHOBKOM IIPOTUBOTOYHOTO
ra30KUJAKOCTHOIO TEIIOOOMEHHHKA, B KOTOPOM pOJIb TOPSYEro TEMJIOHOCUTENS
BBIINOJIHAIOT OTPAaOOTaBLIME TIa3bl, IOJOIPEBAIOLIUE IU3EIbHOE TOIUIMBO IIEPEN €ro
IIOCTYTUIEHUEM B TOIUIMBHBIA HACOC CUCTEMBI ITUTAHUS.

Monoanume

6./los1s1 oT pacmoJsiaraeMoii TeIUIOTHI TOIIMBA NMPeodPa30BaHA B TaHHOM JABHUrareJie

B 3(peKTUBHYI0 MOLITHOCTH HA BaJIy 3TO -
OtBet: DddextuBnsiii KI1/[ qeurarens.

7. — 3TO KOMIUIEKCHasi YCTAHOBKA, COCTOSINIAST M3 BHIaTeJIs
BHYTPEHHEIr0 CrOPaHHUs U FeHePaTopa, CMOHTHPOBAHHBIX HA 0011el paMKe.
Otsert: luzenb-reneparop

IIKoc-1 Cnoco0en paspadarbiBaTh HEpPCHEKTHBHbIC IJIAHBI W TEXHOJOIHH B
00J1acTH MeXaHM3aUMH M ABTOMATH3AIMM MPOLECCOB B CeIbCKOXO3SHCTBEHHOM
OpraHu3aluM.

3agaHus 3aKPHITOrO THUNA
Buibepume ooun npasunvhwiii gapuanm omeema:
Kaxkue U3 HCTOYHUKOB SHEPrUM SIBJIAKOTCH BO300OHOBJIAeMbIMH ?
He(Th
KaMEHHBIN yTOJIb
+TUApPOdHEPTHUI
MIPUPOJHBIN a3
B 3HeprermyeckoM OajiaHce NMPOU3BOACTBA U IMOTPeOJICHUS JHEPrUd B MHUPeE
Han00JIbIIYIO 10JII0 HMeeT:
+He(ThH
MIPUPOJIHBIN ra3
AJlIepHas SHEeprus
TUAPOIHEPTUS
r€OTEPMUYECKAS] SHEPTHUs
SHEPTHs OMOMACChHI

3anaHus 3aKPHITOr0 THUINA

aiime pazeeprnymulil omeem Ha 80NPOC:
1.3anummuTe ypaBHeHHe TEMJIOBOI0 0a1aHCa KOTEJIbHOH YCTAHOBKH

IIpaBuibHBINA OTBET:

TeruioBoii OanmaHCc KOTJIa 3aKIIOYaeTCsl B YCTAHOBJIEHUM PpABEHCTBA MEXKIY
NOCTYNUBIINM B arperar Npyu C)KUTAHUHU TOIUIMBA KOJMYECTBOM TEIUIOTHI, Ha3bIBAEMBIM
pacroyiaraeMoi TemioTo (J,, U CyMMOH IIOJIE3HO HCIOJb30BAHHOM TEIIOTH (J; H
TEIUIOBBIX OTEPh SHEPTUU:

Q=@+ 02+ Q3+ Qs+ U5+ g,
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rae (O, — MOTEpPH TEIUIOTHI C YXOIAIIMMHA U3 KOTJIA IIMOBBIMHU ra3aMU;
(Q; — moTepu Tersa OT XMMUYECKOW HEMOJHOTHI CrOPaHUs TOIUIUBA (XUMUYECKUI

HEJI0KOT);

Q, — nmnorepu Temja OT MEXaHMYECKOW HEIMOJIHOThl CropaHus TOILUIMBA
(MexaHWYeCKUI HEJJ0KOT);

Qs — moTepu TEIUIOTHI B OKPYXKAIOIIYI0 Cpeay uepe3 OOMYypoBKY KoTia (OT

HAPY>KHOTO OXJIAXKICHHS);
Qs — motepu Teria ¢ (HU3MYECKON TEeIUIOTOM miiaka (YYUTHIBAIOT JISI TBEPHABIX
BBICOKO30JIbHBIX TOILJIUB).

2. KakoBbI IOTEpPH IJHEPTUH B KOTEJbHBIX YCTAHOBKAX M MMYTH UX CHUKEHUSA

IIpaBUJIBHBIA OTBET:

3HaunTeNbHAS YaCTh TEIUIOBOM JHEPruu MpU paboTe KOTEIbHBIX TEPSETCS OT
HAPY)KHOTO OXJIAXKICHUS HArPETHIX MOBEPXHOCTEH KOTIA. DTH MOTEPU MOXKHO CHU3HTH
3a CUET UCIIOJIb30BAHUS MAaTepUajIoB OOMYpPOBKHM C MEHBIIUMHU 3HAYCHHUSIMU
K03 (PHUIMEHTOB TEIIONPOBOAHOCTH, YBEIMUYCHUEM TOJIIHMHBEI OOMYpPOBKH, a TaKKe 3a
CYET YaCTUYHOU (KOCBEHHOW) pereHepanuu MOTEPSIHHOTO TeIia, €CIM HCMOJb30BaTh
BO3/1yX03a00p M3 TOMEIIEHUS KOTEJIbHOM, OCOOEHHO U3 BepXHEW 30HBI. CHUXKEHUE
TEMIIEPAaTyphl YXOMSIIMX Ta30B Ha BBIXOJE W3 KOTJIA 3a CUET HCIOJIb30BaHUS
HPKOHOMA3epOB, BO3IyXOIOOTpeBaTeIeH, KOHTAKTHBIX TEINIOOOMEHHUKOB (TIpsiMast
pereHepanys TEIUIOBOM SHEPruu) JaeT 3HAUYMTEIBHYI0 SKOHOMMIO JHEPIOHOCHUTEINS U
noseimenus: KIIJ1 kotia.

3.3a cyer 4ero NPOMCXOAMT pereHepanus TeNJOBOH 3JHEPruM B KOTEJIbHBIX
yCTaHOBKAaXx?

IIpaBuibHBINA OTBET:

Perenepanyss TEIUIOBOM JHEPrUM MPOUCXOAUT 3a CUET IEepepacupeIeiICHUs
TEIUIOTHI B TEINIOOOMEHHUKE OT YXOJSAIIUX Ta30B (MPOJYKTOB CrOpaHUs TOTUIMBA)
BO3/IyXYy, KOTOPbI HArpEBAETCs U BO3BPAIIACT TEILUIOTY B TONKY KOTJIA.

4. KakoBbI IOTEPH IJHEPrUM MPH TPAHCIIOPTHPOBKE TEIJIA M roOpsiyeid BOAbI?
IIpaBu/IBHBINA OTBET:

[Ipu oOcnemoBaHUM TETUIOTPACC MPOBEPSIOTCS CIEAYIOMINE BO3MOXKHBIC
IIPUYUHBI [IOTEPU JHEPTUMU:

— HAJIMYHE IUIOXOr0 KAadyecTBa TEIUIOBOW W30JALMHU (YyCTAHABIMBAETCS IO
(akTUYeCKUM TEIUIOBBIM TMOTEPsIM Ha OCHOBE pacxoja BOJbl U TaJCHUS
TeMIepaTyphbl);

— HaJIM4Me YTEYEK BOJbl B TemoTpacce (OmpenesnsieTcss Mo pacxony
MOAMUTOYHON BOABI, JUOO MO OamaHCy pacxoaa BOJBI B MPSMOM U OOpaTHOM
TpyOOIIPOBO/IaX);

— MOATOIUIEHUE TEIUIOTPACC C IIOXON TUAPOU3OIIALUECH.

5. KakoBbI NyTH CHUKEHHE NOTEPb JHEPIUM HA TeloTpaccax?
IIpaBu/IBHBIN OTBET:
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HoBbeie »sHeprocOeperaroue TEXHOJIOTHH H MaTepHalbl, HAa KOTOPHBIX
OCHOBAHO TMPOU3BOJICTBO  TEIUIOTHIPOU3OIUPOBAHHBIX TPyO (B YacTHOCTH
MEHOTIOJINYPETaH), TMO3BOJIAIOT obecmeunTh Oe3aBapuiiHoe U 3(PGHEeKTUBHOE
TEIUIOCHAOKEHNE, CHU3UTHh TOTEePHU TeIuia B 3-4 pa3a HOPMATHBHBIX U YBEITUYHTH
JUTUTEITLHOCTD dKcIuTyaramuu 10 30 JeT.

6. 3a cyer yero jgocTuraercss 3KOHOMHS TelJla B CHCTEMaX OTOIUICHMS M
BEHTWISALMHU ’KMBOTHOBOAYECKUX 00bEKTOB?

IIpaBUILHBIN OTBET:

OKOHOMHMSI TEIJIOBOM AHEPTUM MPHU 3TOM MOXET OBbITh JIOCTUTHYTa 3a CUET
yTUiIu3auu (U3MYecKoro Terjia BO3JyXa, YJIalsIeMoro U3 IOMEIICHUS, B
PEKYIIEPAaTUBHOM TEIJIOOOMEHHUKE, 4Yepe3 KOTOphId B OOpaTHOM HaIpaBJICHUU
MpPOXOJIUT aTMOC(epHbIl BO3AyX K KajgopudepHoit ycrtaHoBke. IIpu sTom
OUYEBHUIHO, YTO PKOHOMHMS TEIIa OyJIeT MPONOPIHOHAIbHA PACUETHOMY MEpenaay
TEMIIEpPATyp MEXKAY BHYTPEHHUM U HAPYKHBIM BO3yXOM.

7. Kak omnpegeasiercsi pacnoJjiaraeMasi TeIUIOTa, NPH 3KCIVIyaTalMu
ausesib-reHeparopa? 3anummure ¢gopmy.ay.
Qe =0Qi B
rne F — rtemmora cropaHus (TEIUIOTBOPHAs CIOCOOHOCTH) | KI TOILIMBA,

K JIK/KT,
B — pacxon qu3enbHOTO TOIJIMBA, KI/C.

@OoHA OLEHOYHBIX CPEACTB [UI MPOBENCHUS IOBTOPHOW IPOMEKYTOYHOMN
arrecTalu (opMUpYyeTCs M3 YHCIa OLEHOYHBIX CPEACTB IO TEMaM, KOTOpbIE HE
OCBOEHBI CTYJIEHTOM.

Ilpumeuanue:

JlonoJIHUTENbHBIE KOHTPOJIBHBIE  HCHBITAHUS MPOBOAATCA I CTYIEHTOB,
HaOpaBmmx wmeHee 50 OGamnoB (B coorBercTtBUU C «llomokeHneM o0 MOIYJIBHO-
PEUTHUHTOBOW CUCTEMEY ).
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Tadauua 6 — Kpurepuu oueHku ¢opMHPOBAHHOCTH KOMIIETEHIM

Kox 1 HanMeHOBaHWE HHIMKATOPA JOCTHKEHHSI
KOMIICTCHIINU
(4acTv KOMIETECHITHH )

Kpurepun onenuBanus chopMUpOBaHHOCTH
KOMIETEHIMH (4acTh KOMIETEHIIUHN)

COOTBETCTBYET OLICHKE «YIOBJIICTBOPUTEIHHO» 50-
64% OoT MakCUMAaJILHOTO OauIa

NIA-1yx.. AHanu3upyer POOJIEMHYIO
CUTyallMl0  KaK  CHUCTEMYy, BBISBISS €€
COCTABJISIFONIUE U CBS3U MEXITY HUMU

N-2yx . OcyliecTBisieT MOUCK BapHAHTOB
pelieHusl MOCTaBJICHHOW MPOOJIEMHON CHUTyalluu
Ha OCHOBE JIOCTYITHBIX UCTOYHUKOB MH(POPMAITUN

N-3yk.1. Onpenenser B pamMKax BBEIOpPAHHOTO
aNropuT™Ma BOIPOCHI  (3a/a4yM), TOJJIeKAIIHe
nanpHelmen paspabotke. Ilpemnmaraer cmocoOb!
WX pEIICHUS

N-4yi. PaspabatsiBaeT CTpaTeTHUIO
TOCTH>KEHUS [TOCTaBJIEHHOMN LEeIn KaK
[TOCJIEIOBATEILHOCTD 111aros, peaBUIS

pe3yabTaT KaXIOro M3 HHUX M OICHHBAas HX
BJIMSIHME Ha BHEIIHEE OKPY>KEHUE IIaHUPYEeMOMH
EITELHOCTH 51 Ha B3aMMOOTHOIIIECHUS
YYaCTHUKOB ITOU JIeATEITbHOCTH

WN-11koc-1 PazpabatbiBaeT nepcreKTUBHBIC
IUIAHBI ¥ TEXHOJOTHUU B 00JIaCTH MEXAaHU3AIUNA U
aBTOMAaTH3AIMH MIPOLIECCOB B
CENIbCKOXO35MCTBEHHOW OpraHu3aIuu

CryzneHT, B OCHOBHOM, 3Ha€T MaTepual 1o Teme,
OTBEYAET Ha INOCTABJIEHHBIE BOIIPOCHI C
HEOOJIBIIIMMU 3aTpyAHEHUSMH. YacTUYHO yMeeT
IPOBOJUTH PACUETHI MO3BOJISAIOLINE ONPEAETUTh
HKOHOMHUIO 3JEKTPUUYECKOMN SHEPTUU IpU
BHE/IPEHUHU IpeyIaraeéMoi MOJEpHU3AIUH.
MoskeT MpoBOANTH aHAIU3 TIPOOJIEMHOM CUTYaITUN
KaK CHCTEMBI, BBISIBIISISL €€ COCTABIISIFOIIME U CBS3H
Mex 1y HUMH. CriocoO€H OCYyIIECTBIISATh IIOUCK
BapUaHTOB PELICHUS OCTaBIEHHON POOIEMHOM
CUTYyallul Ha OCHOBE JIOCTYIHBIX HICTOUHUKOB
nH(pOpPMaLIMU U ONPENEIATh B paMKax BBIOPAHHOTO
aJIrOpUTMa BOIIPOCHI (3a/1a4M), OJJIEKALIIE
nanpHeHel pazpadorke. CriocoOeH npeiaraTh
crocoObl BX peneHus. MoxeT pa3padbaTpiBaTh
CTpaTEruio JOCTHKEHUS IOCTABJICHHON LENN KaK
II0CJIEI0BATEIBHOCTD 111aroB, PEABUS PE3YJIbTAT
KaX/10TO U3 HUX U OLIEHUBAsI UX BIUSHHUE HA
BHEIIIHEE OKPYKEHHE TUIAHUPYEMOH JesATeIbHOCTH
Y Ha B3aMMOOTHOILIEHUS] YYACTHUKOB 3TOM
nesrenbHOCTH. CriocoOeH pa3padaThIBaTh
NEPCIEKTUBHBIE MJIaHbI U TEXHOJIOTHH B 001aCTH
MEXaHU3aluK U aBTOMAaTHU3aLlUHU POLIECCOB B
CEJIbCKOXO35IICTBEHHON OpraHU3alMu
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