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IlacnopT ¢oHJA OLIEHOUYHBIX CPeJCTB

3JIEKTPUYECKOW SHepruun

Tabmmma 1
OrieHOYHBIE
dopMupyemble KOMIIETEHL[UU Komue
Mopay/ib JUCLUATITAHBI MaTepyasIbl
WIH UX YaCTH CTBO
U Cpe/icTBa
BHepFETgKa’ YK-1 CriocobeH OCyIIeCTB/IATh T =0
FHEPTOCOEPEMEHHE, KPUTHUECKUH aHaMu3 MPOo0/IeMHBIX B €CTEI
SHEPIeTHHeCKUe PECYPCEL | (rway vt Ha OCHOBE CHCTEMHOTO gnpocm JJ1st i
OCHOBHBIE TEDMUHBI U MO/IX0/1a, BbIpaGaThiBaTh crpateruro |  CO0CCEAOBAHNS
oTipeZiesIeHust neHiCTRE.
[TKoc-1 CriocobeH pa3pabaTbiBaTh TecTsr 25
TornuBHO-
TIepCIIEKTUBHBIE TI/IaHbI U Borpocs! fjist
JHEPreTHUUeCKHe PeCypChl
TEXHOJIOTHH B 00/1aCTH cobeceqioBaHUs 12
Tonyuenye, MeXaHU3al[UM U aBTOMaTHU3aLuH Teers 26
nipeobpa3oBaHue U l'IpOI_[eCSOB B . Bomboch Uit
S — CeTbCKOXO035HCTBEHHOM p it
OpraHW3aLyu. cobecemoBaHUs 12




1 OHEHOYHBIE MATEPUAJIbI, HEOBXOJNMBbIE
JI/IA OIIEHKY 3HAHWI, YMEHUM 11 HABBIKOB JIESITE/IBHOCTHU
B ITPOLHECCE OCBOEHUSA JUCHUII/INHBI

Tabsnuija 2 — @opMUpyeMble KOMITETEHI[UHN TI0 BCEM TeMaM JJUCIUTUTUHbI

Kopg u O1ieHOUHBIE
Kog v HaMeHOBaHWe MHAMKATOpa JOCTHXKEHHUS
HavlMeHOBaHUe Marepuasbl
KOMIIeTeHLIUM (4aCTH KOMITeTEHLIUN )
KOMITeTEeHLUH Yl CpeJCTBa

OHepreTHKa, 3HeprocéepexxeHue, SJHepreTuyecKre pecypcbl: 0OCHOBHBIE
TEPMHHBI U OTIpe/ie/IeHHs

WU-1yk-1. AnHammsupyeT Tmpo0O/eMHYI0 CHTYalWI0 Kak
CUCTeMY, BBISIBJISIS1 ee COCTaBJISIOLMeE U CBS3U MeX/y HUMU

N-2yk.1. OcyljecTBisieT IOUCK BapUaHTOB  pellleHUs
NOCTaB/eHHOW  MpobjieMHOW — cUTyallud Ha  OCHOBe
JIOCTYTIHBIX UICTOUHUKOB UH(OpMaLU

NJ-3yk-1. OnpesiensieT B paMKax BbIOpaHHOIO aaropuTMa
BOTIPOCHI (3a/1aun), TIOJJIeXKal[ye AajabHeMIei pa3paboTke.

YK-1 Criocoben ITpeasiaraet CriocoObI UX peleH st

OCYI{ECTBIIATE WU[-4yk1  Pa3pabarbiBaeT  CTpaTervi0  JJOCTWKEHUS Tecret
KPUTHIECKHN MOCTAB/IEHHOM 1leld  KaK  [0C/Ie/l0BaTe/IbHOCTh  11aros, Bortpocat A7
beceoBaHust
aHa/M3 MPOONEMHBIX | ppenpyna pesylbTal KaKAOMO U3 HHX M OLEHMBAL MX | o o
CUTyalMi Ha OCHOBE |pnpgyye  Ha  BHeWIHee — OKpY)KeHHMe — TUIaHUPYEeMOM
CHCTEMHOTO JeATe/IbBHOCTH W HA B3aUMOOTHOLIEHWS] YUYaCTHHUKOB 3TOU
nozxona, NesITeIbHOCTH
BbIpabaTbIBaTh W /[1-111Koc-1 Pa3pabarbiBaeT mepCrieKTHBHBIE TUTAHbI U
CTpaTeruto TeXHOJIOTMH B 06JIaCTH MEXaHU3allM| ¥ aBTOMATH3aLuu
AEUCTBUN. TIPOLIECCOB B CeTbCKOX03sIMCTBEHHOM OpraHu3ariu
ITKoc-1 Crniocoben
pa3paBaTHIEaTh Ton/IMBHO-9HEpreTHYeCKHe PecypChbl
MepCeKTUBHbIE NO-1yk.1. AHamu3upyeT TIPOOJIEMHYIO CHUTYyallui0 Kak
IIJIaHbI U CHCTEMY, BbIABJISIS €€ COCTAB/IAIOIINE U CBSI3U MEXXy HUMU
TEXHOJIOTUH B U[1-2yk.1. OCylIeCTB/IsIET TMOUCK BApUaHTOB DelleHus
obnactu TOCTaBNeHHOW  MpoOleMHONM — CUTyalud Ha  OCHOBe
MEXaHU3ALUU ¥ | JOCTYIHbIX UCTOYHUKOB MH(POPMALK
aBTOMaTHU3aLuu U/[1-3yk1. OnpefensieT B paMKax BbIOpaHHOTO ajiroputMma
MpOLIeCCOB B BOTIPOCHI (3a/lauM), TOAJIeXKalllye JanbHeiedi pa3paboTke.
CebCKOXO3SIUCTBEH | [Ipeziaraet Criocobbl X pelleHus Tec
HOM OpraHu3aluu N-4yk Pa3pabatbiBaeT CTpaTeruro JOOCTUKeHUA Bompochi st
MOCTAaB/IEHHOW 1Ie/IM  KaK [0C/Ie[I0BATE/IbHOCT  IIIAroB,
cobeceoBaHuUs

TpeiBU/SA pe3y/ibTaT KaK[JOro0 W3 HUX U OLeHHWBasg HUX
B/IMSSHME HAa  BHEIIHee  OKPY)KeHHWe  I[JIaHUpyeMou
JlesITeIbHOCTU U Ha B3aWMOOTHOIIIEHHSI YYaCTHUKOB 3TOMW
JlesTelIbHOCTH

N I-1nkoc-1 Pa3pabaThiBaeT mepCrieKTUBHbBIE TIJIAHBI U
TEXHOJIOTHH B 00/1aCTH MeXaHW3alluy ¥ aBTOMAaTH3al[uH
TMIPOLIeCCOB B CeTbCKOXO031CTBEHHOM OpraHv3alyn




l'Ionyqel-me, npeoﬁpa303a}me H UCIT0/Ib30BdHHE BHEKTPH'{ECKOﬁ JHEPrum

NO-1yk.1. AHanu3upyeT TIPOOJIEMHYIO CHUTYyallMi0 Kak
CUCTEMY, BBISBIISAA ee COCTABJIAIOLIMe U CBA3U MeXAY HUMU
NO-2yk1. OcymecTBisieT IIOMCK BapUaHTOB pelleHUs
MOCTaB/IeHHOW  TIPOOJIEMHOW  CHTyalui Ha  OCHOBe
JOCTYIHBIX UCTOYHHUKOB MH(OpMaLn

UJ-3yk-1. OnpeziensieT B paMKax BBIOPAHHOTO a/iTOPUTMa
BOTIPOCHI (3a/lauM), TOAJIeXKalllye JanbHeieldi pa3paboTke.
I[pennaraet criocoObl MX peleHust

WN-4yk.1  Pa3pabaTbiBaeT  CTpPAaTerdi0  AOCTHXKEHUS
TIOCTAB/IEHHOM 1LieId  KakK I10C/Ief0BaTe/IbHOCTh  I11aroB.,
TpeiBU/SA pe3y/ibTaT KaK[JOro0 W3 HUX U OLeHHWBasg HUX
B/IMSIHME HAa  BHeIIHee  OKpY)XeHWe  I[JIJaHUpyeMou
JlesITeIbHOCTU U Ha B3aWMOOTHOIIIEHHS YYaCTHUKOB 3TOMU
JleATe/IbHOCTU

N I-1nkoc-1 Pa3pabaThiBaeT miepCrieKTUBHbBIE TIJIAHBI U
TEXHOJIOTHH B 00/1aCTH MeXaHH3ally ¥ aBTOMaTH3alin
TMIPOLIeCCOB B CEeTbCKOXO031CTBEHHOM OpraHv3alyy

Moayib: « JHepreTukKa, 3HEDI‘0C6€DE)KEHI/IE, JHepreTrunyecKkme pecypcnoi.
OCHOBHBI¢ TEDMMHBI 1 onipeaej1eHusa»

Tecmbl
Bblbepume o0uH npaguabHbIll 8apUAHM:
I"1e mpou3BoAUTCA 00/IbIIAA YACTh 3/1eKTPo3Heprum B Poccun?
+Ha KOH/IeHCALMOHHBIX 3JIEKTPOCTAHLUAX
Ha TerI03JIeKTPOLIeHTPasIsX
Ha TUZPO3JIeKTPOCTAHLIUAX
Ha aTOMHBIX 3JIEKTPOCTaHLMAX

Kakue resepaTopsl HCII0/IB3YHOTCSA Ha 3/IEKTPOCTAHLMAX ?
ACUHXPOHHBIE C (ha3HbIM POTOPOM

ACMHXPOHHbBIE C KOPOTKO3aMKHYTBIM POTOPOM

+CHHXPOHHBIE

reHepaTopbl ITIOCTOSTHHOIO TOKA

ITo Kakomy npuHIUIY padoTaeTt Tpancopmarop?
repejiaya 3J1eKTPO3HEPryU 3JIeKTPUUEeCKHUM ITyTeM
+Iepesiaya SHEPTUM MarHUTHBIM ITyTeM 10 MarHUTOIIPOBOAY
riepejjaya SHEPIUU CMeLIaHHbIM ITyTeM 10 MarHUTOIIPOBOAY
repejiaya SHepruu 6e3 MarHUTONPOBOA

Tectsl
Boripocs! gns
cobeceoBaHuUs




Kakoe conpoTuB/ieHNe MPOBO/JHHKA Mpeodpa3yeT 3/IeKTPUYECKYI0 JHEPTHIO B
TeN/IOBYI0 MIPU NPOTeKaHUM TOKa?

peakTUBHOE

MOJTHOE

+aKTUBHOE

aKTUBHO-eMKOCTHOE

ITo kakou (popMyJ/ie BBIUMC/IAIOTCA MOTEPU AKTUBHOM MOIIHOCTH B 0jHO(a3HOM
JINHUHU?
+P = (Rop+Rogp) I?

S=UR
Q=RI
P= AJR?21

ITo kakou (opmysie BHIUMC/IAAKTCA MOTEPU aKTUBHON HEPrud B MarHUTONMPOBO/E
TpaHcdopmaropa?

Avax = APR3troa

AW, = APt

AW,y = AP, T

+ AW, = AP, (tr0/z _tPEM)

ITo kakoii ¢Qopmy/ie BBIYHUC/IAAITCA TOTEPH AKTUBHON ?YHePrud B 00MOTKax
TpaHcdopmaropa 3a roa?

AW, =APt 0,

AW, ; =AP t,,,

+ AW, ., =AP K, T

AW o =3 100U sons K sur-

Kak BBIYHC/IMTH MOTEPH aKTUBHOM 3HEPTHH 3a 0/ B JINMHUH 3JIeKTponepeaaun?
AW, =+/31,,0,,U 1rons T

AW, =~/31,,,,U ;00,7 - Ry

AW, =1, onT - R,

+AW, = IMAKCZT' R,

JI/is1 uero CJIy)KMT MarHUTONPOBOA B TpaHcopmaTope?
[J1S1 CO3[JaHUsI MarHUTHOTO TTOTOKA

J71s1 yBeJIMUeHUs1 Macchl TpaHC(opmaTopa

+7IJIsI MAarHUTHOM CBSI3U M@y 0OMOTKaMH

IJ1ST OXJIa K€ HUS

YTo sIB/IsIeTCA reHepaTopoM PeaKTHUBHOM MOIHOCTH B JIMHUU?
TIPOBO/, 11071 BLICOKUM HarpsbkeHrueM

+eMKOCTHasi [IPOBOJUMOCTb MeKY TIPOBO/IOM U 3eMJieid

TOK, MMPOTEeKAOIHN 110 TIPOBOAY



TOK, TIPOTEKAIOL1M M0 COCeHEMY MTPOBOAY

B Kakux efuHMILIaX U3MePAETCA aKTHBHAsA YHeprus?
B KBT

+B KBT-uacax

B KBA yacax

B KBAp-uacax

Kakuvu npubdopamu u3mMepsieTcs akTUBHAsA SHEPrusi?
BaTTMeTPamMu

BapMeTpaMu

HarpsyKeHUeM U TOKaMU

+CUYeTYMKaMHy aKTUBHOU SHEPIrUU

Kakumu npudopaMu u3mMepsieTcsi akTUBHasi MOIHOCTh ?
+BaTTMeTpaMu

BapMeTpaMu

HarpsbkeHueM U TOKaMu

CUeTUMKaMU aKTUBHOUW SHepruu

ITo kakou (popmyJie onpe/e/isieTcs MO/THAasE MOIHOCTH Tpex¢a3Hou
3/IEKTPOYCTaHOBKH?

S=uUl

S=UIlcose

S =./3U I cosg

+S=+3U1

Yrto Takoe k03¢ PuiueHT MoiHoOCTH (COS Q)?

yro/l MeXX1y BEKTOPaMU HampsKeHUH

KOCHUHYC yTJIa MEXXIY BEKTOPaMU TOKOB

+0THOIIIEHVEe aKTUBHOW MOI[HOCTH K MOJIHOM MOIIJHOCTH
OTHOLLIEHWE aKTUBHOW MOIIIHOCTU K PEaKTUBHOM MOIIJHOCTH

JI7isl uero Ha MOACTAHIMAX YCTAHAB/IUBAKT KOHAeHCAaTOPHbIe 0aTapeun?
ISl CHYKeHMSI TOKa, TiepeZlaBaeMoro MoTpeouTe M

JI/IS1 KOMIIeHCAllM eMKOCTHOI'O TOKa 3aMbIKaHHSI Ha 3eMJTHO

+[17151 CHY)KeHMSI TOKa, TI0/Ty4yaeMoro Mo/iCTaHI[uel U3 CeTH

JI7IsT KOMITeHCAI[i eMKOCTHOTO TOKa COOCTBEHHBIX HYK]

Kakana q)opmyna OTpa)kKaeT Mo/ITHOe COIPOTHUBJ/IEHHE U3 110C/1eJ0BaTe/IbHO
BK/IOUEHHBIX COl'lpOTHBJIEHHﬁ: aKTHBHOro R, eMKOCTHOro Xc 1 HHAYKTHUBHOI'O Xp?
Z=R+ X+ jX¢

Z=R+X_)—-jX¢

+Z=R+ j(XL _Xc)

Z=(R+X.)—jX_



Kak paccunraTth noTepu akTUBHOM MOLIHOCTH B JIMHHUH JJ/IeKTponepejaum?
AP, =/31%R,,

AP, =/31%(R, + jX ;)

AP, =-/31U Z,

+AP, =31°R,,

Kak paccurtarh noTepy aKkTUBHOM YHEPruM 3a ro/j B IMHUM dJIeKTponepeaauu?
AW, =~/31?R,t,,,,

AW, =+/31%R,,r

+AW, =31,,,.. R, 7

AW, =31, Ryt o

Uto Takoe BpeMs MCI0/1b30BaHUA MAaKCUMA/IbHOW Harpy3Ku?

BpeMst pabOThbI C MaKCUMaJIbHOW Harpy3Koi B TeueHUe Tofa

BpeMst pabOThbI C MaKCMMa/IbHOW Harpy3Koi B TeueHUe Mecsiia

Bpemsi paboThI B UaChl MAaKCUMaJTbHOM Harpy3Ku SHeProCUCTeMbI

+BpeMmsi, 3a KOTOpoe NPy MaKCUMaJIbHOW Harpy3ke OyeT noTpeb/siThCs peasbHOe
roJJ0BOe KOJIMUeCTBO 3JIeKTPO3HEPTryUr

YT0 Takoe BpeMs UCII0/Ib30BaHUA N0TEPh?

BpeMsi paboThl MOTPebUTE ISt Ha X0JI0CTOM X0y

BpeMs1 paboThl MOTPebUTe/Is IO/, Harpy3Koi

+BpeMmsi, 3a KOTOpoe NPy MaKCHMa/IbHOM Harpy3Ke OYAyT peasibHbIe TIOTepH SHEPTUU B
TeueHue rojia

BpeMsi MPOTeKaHWsI MaKCUMa/TbHOM Harpy3Ku 3a TOf

ITo kako# (popmysie BEIUMC/ISIETCSI HOMHHA/TBHBIM TOK Tpex(a3Horo
Tpancgopmaropa?
Vo = 0w
U HOM
+ o ZM
V3 U 0
| o ZM
V3 z;
P

__ K3
V3R,

Urto Takoe k03¢ PpunueHT Tpancpopmanu CUI0BOro Tpancopmaropa?

I HOM

KT _ Ul(DA’)’

U 20A3

U,
U2/7

+KT=



< W
W2
S
SZ

Ilouemy mnepexk/iuaTenb aHuand B TpaHchopmaropax 10/0,4 KB Ha3bIBalwT
nepexk/0uaresb 6e3 Bo30yxaenus (II6B)?

TepeK/IIoUaeT YKC/I0 BUTKOB TTPU HeOOJTBITIOM TOKe Harpy3KH

nepeK/Ir0YaeT YKC/I0 BUTKOB TIPY TOKe X0JI0CTOT0 X0/1a

+TIepeK/TI0UaeT YKC/I0 BUTKOB TTPU OTCYTCTBUH HAMPsKEHUS

TIJIaBHO W3MeHsIeT YMC/I0 BUTKOB 0OMOTOK

CkobKo K03(punneHTOB TpaHchopMaIjui MOXKHO YCTAaHOBUTD
Ha TpaHcdopmarope (6-10)/0,4 KB nmpu nomoinu IT6B?

OJIMH

+IITh

yeThIpe

BOCEMb

Kak nmosiyuarot B TpaHc)opMaTope Hepery/iMpyeMyio A00aBKy HanpsDKeHUs1?
M3MeHeHHeM TI0JI0)KeHHS TIepeK/TrouaTe is «aHiard»

no/iBeJileHreM K TpaHC(hOpPMaTOopy TMOBBIIIEHHOTO HaIIPSHKeHUST

+yBeJIMueHHeM UHC/Ia BUTKOB BTOPUYHONM 0OMOTKH

yMeHbIlIeHeM YKC/la BUTKOB MepBUYHON 0OMOTKH

KakuMu anmaparamMy KOMMYTHPYKT TOKH XOJIOCTOr0 Xoja TpaHc(opmMaTopoB
MoiHoCcThI0 10 400 kKBA B cetn 10 kKB?

+pa3beIUHUTESIMU

BBIK/TFOUATe/IIMU Harpy3Ku

BaKyyMHbBIMU BbIK/TFOUATEISIMU

ripegoxpanuresnsMu Ha 10 kB

KakuMu anmaparaMd Helb3sl BK/IKWYaTh M OTK/JIKW4YaTh TpaHcdopmaTop
MOIHOCTBIO 10 630 KkBA B cetu 10 kB nog Harpy3kou?

+pa3beJUHUTEISIMU

BBIKJTFOUATEe/ISIMA Harpy3Ku

BaKyyYMHBIMU BBIK/IFOUYATEISIMA

MacC/ISTHBIMU BBIK/TFOYaTe/ISIMU

Yewm 3amumaoT Tpancgopmarop (10-6)/0,4 kB ot K3 BHyTpH 0aka?
aBToMaTaMu Ha ctopoHe 0,4 kB

OrpaHUAUMTe/ISIMU MlepeHarnpsbkeHu Ha ctopoHe 10 KB
+npeoxpaHuTesisMyd Ha ctopoHe 10 kB

pasberHUTeIIMU Ha cTopoHe 10 kB



Yewm 3amumaoT Tpadcgopmatop (10-6)/0,4 kB ot BHemnHux K3 (Ha muHMAX
0,4 xB)?

+aBTOMaTaMu Ha ctopoHe 0,4 kB

OrpaHUYUTeJISIMU TTepeHanpsbkeHr Ha ctopoHe 10 kB

rpejoXpaHUTe/iIMA Ha cTopoHe 10 kB

pasberHUTeIsIMU Ha cTopoHe 10 kB

Yrto Takoe (ha3upoBka TpaHchopmMaTopon?

CpaBHeHMe YPOBHeM HampsbKeHHs IBYX TpaHC(OpPMaTopoB

TIpOBepKa CoeJMHeHUs Hy/IeBbIX MPOBOJHUKOB ABYX TpaHC(HOpMaTOpOB
+TIpOBepKa OTCYTCTBUSI HAMpPsDKeHUs] MeXXIy OJIHOMMeHHbIMH (ha3aMu
TpOBepPKa Ha/InuWs HanpspkeHus: Mexxy (ha3oi U 3emiient

JI/1si Yero MarHUTONMpPOBoJ, TpaHcdopMaTopa MIUXTYeTCA?
171t yI00CTBa MOHTa’Ka

+71711 CHYDKEHHMSI TIOTePh X0JI0OCTOr0 X071

IUIS1 CHYDKEHHSI Harpy30YHBIX MTOT€Ph MOIIIHOCTH

111 PEry/IMPOBaHUS HaMPSDKEeHUsT

UTo 3aMeHAKT B 3/IEKTPOTeXHHUKE BEeKTOPaMu?
JJTMHHbIE YYaCTKW JIMHUM 3J/IeKTpornepeiaun

nto0Obie TIPOBO/Ia C OTBETBJIEHUSIMU

COMPOTUB/IEHUS

+CHHYCOU/IAJIbHO U3MEHSIOIMECsS] Be/TMYUHBI BO BpEMEHU

Kakoii HCTOUHHK BbIpadaTbIBaeT CHHYCOUJA/ILHO U3MeHsIIoLIeecs HanpshKeHue?
IBYXOOMOTOUHBIN TpaHCHOpMaTOp

TPex0OMOTOUHBIN TpaHC(HOpMaTop

+CUHXPOHHBIN TeHepaTop

ACMHXPOHHBIN JIBUTaTe b C (Ja3HBIM POTOPOM

Ha kako¥ U3 BeKTOPHBIX inarpaMM O0TPa’keHO B3aMHOEe Pacrojio)keHue BeKTOPOB
HanpsHKeHUH ¥ TOKOB B Tpex(a3HOM HarpeBareJie?
u

10



Ha kxako#l U3 BeKTOPHBIX iHarpaMM OTPa)keHo B3alIMHOe Pacriojio)keHne BeKTOPOB

HaIIpAOKeHUA U1 TOKOB B KOH/I€HCATOope /i1 KOMIIeHCalluHn peaKTl/lBHOﬁ MOIJ.[HOCTI/I?
Ua Un U U

Uto u3sMeHseT KOH/IeHCAaTOP, MOAK/II0YeHHbIN Napa/ijie/ibHO Harpy3ke?
WHJYKTHUBHOE COMPOTUB/IEHUE JTUHUU

VHJYKTUBHOE COMPOTUB/IEHUE Harpy3KU

+WHJYKTUBHBIN TOK U3 CETH

VHAYKTUBHBIN TOK Harpy3Ku

Kakoii 3¢ ekt gaeT ycTaHOBKa KOHJ€HCAaTOPOB NMapa/ijie;ibHO Harpy3ke?
+CHW)XAIOTCS TOTepy YHEPrUM B MUTAIOLLeN ceTu

CHW)XAIOTCS TIOTEPU SHEePTUU B Harpy3ke

CHIDKAeTCsl HarnpsbKeHYe Ha Harpyske

CHW)XAeTCsl TOK B Harpy3Ke

ITouemy KOHAeHCATOPHI B Tpex(a3Hoil HaTapee MOJK/IIOYAKTCA TPEYroJIbHUKOM Ha
JINHellHOe HanpshKeHue, a He Ha (a3Hoe?

13-3a yA00CTBa pa3melljeHUs] KOHeHCAaTOPOB

peakTHUBHas MOLLHOCTb KOHZIeHCaTOPOB Bo3pacTaeT B 1,73 pasa

peakTUBHas MOLLIHOCTb KOHZIEHCAaTOPOB BO3pacTaeT B 2 pa3a

+peakTHBHAas MOIJHOCTh KOH/Z|€HCaTOPOB BO3pacTaeT B 3 pasa

JI/is1 yero Heo0X0UMa peaKTHBHAsA MOIIHOCTh 3/IEKTPO/JBUraTe/IaM?
IS TIO/IZiep>KaHusI YPOBHSI HaMPsDKEeHMUsT

+71J11 CO3/JaHKsI BPAIL]AFOIIIeroCss MarHUTHOTO TIOJIS

JJ1sT KOMITeHCAI[{K YaCTH aKTUBHOM MOIIIHOCTH

I71s1 00ecreueHust CKOJIbXKEeHHS

Kak BBIUHC/INTH CPEJHIO AaKTHBHYH) MOIHOCTH MOTPeOHTe/NsA MO NMOKa3aHUSIM
CUeTYHKa aKTUBHOUW YHEePrumn?

Pa3HOCTb MOKa3aHWM CYeTUMKa 3a Mecsil| pa3/ie/uTh Ha YMC/I0 THel

Pa3HOCTh MOKa3aHWK CUeTUYMKAa YMHOXXUTh Ha BpeMst uaMepeHusi Pcp=(Nkor —NHau)tuzm
Pa3HOCTD MTOKa3aHUM CUeTUHKA Pa3Ze/uTh Ha BpeMst U3MEPEeHUS (Nkon —Muau )/ tusm
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+pa3HOCTh MOKAa3aHWUI CUeTUMKA Pa3/e/IuTh Ha BpeMs U3MepeHHs B CeKyH/aX U
NKOH — NHA‘[
YMHOXUTB Ha 3600 Per = t—3600

usm
ITo kako# (popmysie BEIUMC/ISETCS MOIHOCTh KOHAEHCATOPHO# 0aTapen?
Qy =P, cosg
Fer
cos @
+Qx = Pep (199,1rp —19015)
Qx = Pertd(@r1urr — Prois)

K =

Ilpu U3BeCTHOM €MKOCTH KOH/IeHCAaTOPa KaK BbIUYMC/INTD eMKOCTh KOHJeHCAaTOPHOM

OaTapen npu coeNHEHUH TPEYroJIbHUKOM?
+Q, =3wCU,

K =+/3 oCU
Qk =15wCU .
Q = oCU

Kak B3auMoCBs3aHbI dKTHBHAadd, IO/IHAAA U pedKTHBHAA MOH.[HOCTH?

S=P+ Q

S=,P

Js—P
152

rO

+
Q
Q

Ec/iu M3BeCTEeH C0S () MOTPeduTe/Isl, KAK HAWTH tg @ A/IA BHIUKUC/IEHHUs IIYHTOBOM
KOH/IeHCcaTOpHoOM OaTapen?

tg =cos —4/l1—cos ?

tg =cos /+1—cos ?
tg =cos +.+1—cos 2
+tg =./1—cos ? /cos

JI/is1 uero Heo0X0JUMO CHMMETPHPOBATh Harpy3Ku?
JI7IsT oTIpe/iesieHus], K Kakoi (pa3e TOIK/IIOUeH 1oTpebuTesib
JIIS1 TIOIK/TFOUeHUsI ToTpebuTesieid 60JIBIIION MOII[HOCTH
+/IJ1s1 CHU)KeHUs TTI0Tepb SHEPTUU B CeTU

IJ1s1 yBeJInueHus J/IMHbI TUHUU

Kak u3MeHATCS MOTepH MOIHOCTH B CeTH, eC/Id CeueHue Hy/1eBoro rmpoBo/a 0y/er
B /iBa pa3a MeHblIe ceyeHus (pa3sHoro nposopa?

MOTEPY MOIIHOCTH He U3MEHSITCS

+TI0TEPU MOLHOCTU yBeIMYaTCs

MOTEPY MOILLJHOCTH CHU3SITCS

MOTepPU MOIIHOCTH OyAyT 3aBHCeTh OT MOILHOCTHU THTAaloIero TpaHcdopmMarTopa

12



K nunun 380 B nogkitouensbl K AByM (pazam JBe ogHo(¢a3HbIe Harpy3ku 15 u 15 A.
Kako#u Tok npoTekaeT no Hy/ieBOMy NpPoBojy?

+15A

30 A

5 A

25 A

Kak omnpejenurb TOK B Hy/JleBoM MpoBoje B uauud 380 B npu HecuMMeTpUYHOM
Harpyske?

B HYJIEBOM TPOBO/Ie MPOTeKaeT HauOO/IbIINM 13 (Pa3HBIX TOKOB

B HYJIEBOM IPOBO/I€ MPOTEeKaeT HauMeHbIIMM U3 (Pa3HbIX TOKOB

B HYJIEBOM TPOBO/Ie MPOTeKaeT CyMMa BeKTOPOB Haubo/Ibl1ero ¥ HauMeHbI1Ier0 TOKOB
+B HyJIeBOM MPOBO/Ie MPOTeKaeT reoMeTpruyecKasi CyMMa BeKTOPOB TOKOB Tpex (a3

Ha mexayda3Hoe HanpspkeHHe NMOAK/IIOUEH CBAPOYHbBIH anmnapaT C TOKOM B KaXKA 0
(aze 25 A, a K TpeTheii pa3ze — HarpeBartesb ¢ TOKoM 9 A. Kakoii TOK 0y/jeT B
HYy/IeBOM IIpoBoje?

25-9=16 A

25+9=34 A

+9 A

18 A

Bonpochbi 015 cobecedosaHus

Cesn3b medcdy nompebieHueM u npou3eo0CImeom 3/1eKmpos3Hepuu
. 3anuiuTe (GopMyy pacuéTta roHOM Tpex(a3HOoW MOIHOCTH.
. Uto Takoe ko3 duireHT TpaHCchopMaLK TpaHchopmaTopa?
3. Kak U3MeHSIIOTCA  COMpPOTHBJIEHWS] TPU  MapajieibHOM  TMOJAK/IIOUeHUN

notpeburesnei?
4. Kakoii Tok rotpebJisier Tpexda3sHbiii HarpeBarenb 10,5 kBT?
5. Kak pearupyroT reHepaTopbl 371eKTPOCTAaHLIMMA Ha CHW)KEHHWe Harpy3Kd B HOYHOE
Bpems?
6. 751 uero yctaHaB/IMBAIOT MOBBILIAIOIIME TPAHC(POPMATOPHI B CUCTEMAX?
7. Kakve cxembl coequHeHUsi OOMOTOK TpaHC(OpPMaTOPOB M3rOTaBAMBAIOT Ha
3aBOJax”?
Pacuem nomepb MouwjHocmu € AUHUSIX U MpaHcgopmamopax

B kakoii yactu TpaHc(opmaTopa pacXoAyTCs TTIOTePU X0JIOCTOTO X0Za?
Kak BBIUMC/IUTh UHAYKTUBHOE COMIPOTUB/IEHUE TUHUU?
UTo Takoe HarpsykeHrue KOPOTKOrO 3aMbIKaHUS ?
Kak BBIYMC/IMTB MIOJTHOE COMPOTHBIIeHKe TpaHchopMarTopa?
Kak BbIUMC/IUTE HOMUHA/bHBIA TOK TpaHC(opMaTopa?
Yem oxsiaxkgaeTcsi TpaHCcpopMaTop?
Yro Takoe k03¢ dulMeHT 3arpy3ku TpaHchopmaTopa?
Kak omnpegensieTcst Ko duliveHT 3arpy3ku TpaHchopmaTopa?
Kak BBIYMC/IUTB MOJHYO0 MOIIIHOCTh X0JIOCTOrO X04a?

N =

LN RN
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Pacuem nomepb 3Hepauu 6 AUHUSAX U MpaHcpopmamopax

Uto Takoe BpeMs I10Teph?

No kW=

YTto Takoe BpeMsi UCM0JIb30BaHUSI MaKCUMaTbHOM Harpy3Ku?

CKOJIbKO BpeMeHH B TOAy TpaHC(OpMaTop HaxXOJUTCS MO/, HalpshDKeHUnem?
CKOJIbKO U3MepUTe/IbHBbIX MEXaHU3MOB UMeeT Tpex(a3Hbli CYeTUUK?

Kak BnusieT nepejjaya peakTUBHOM MOILLIHOCTH Ha IIOT€PU SHEPrUM B CETU?
Kak 3aBUCAT OTepU SHeprum OT HalpshKeHUs ?

CKOJIbKO BpeMeHH B IOy TpaHC(hopmMaTop HaxO4UTCs M0/, HallpsDKeHrnem?

KomneHcayus peakmueHoii MowjHOCmu
Kakue arimapathbl ¥ MallliHbI TTOTPe0/IsSI0T peaKTUBHYHO MOIITHOCTb?
HapucoBaTbk BEKTOPHYIO JMarpamMy HanpsbKeHUs (pa3bl, TOKA 371eKTPOoJBUTaTeNs U

€MKOCTH.

3. Kamy BbIro/jHa KOMIeHcalusi peakTUBHOM MOIIIHOCTU?
4. IToueMy KOHZ€HCATOPbI COeJUHSIOT B TPEYTOJIbHUK?
5. Kakue motepu U3MeHSIFOTCSI B CETH TIPU MOAK/IIOYEHUH y TIOTpebuTe et

KOH/IeHCAaTOpOB?

6. Kak orpee/mTh aKTUBHYIO MOIIIHOCTb, TIOTPeO/IsieMy0 Harpy3KOii.
CummempupoeaHue Hazpy30k nompebume et

—_

. Kakoi pexxuM Ha3blBaeTCs CAMMETPUYHBIM?

2. JlokakuTe, UyTO TIPU CUMMETPUYHOM Harpyske B Tpex (ha3ax TOK B HYJIEBOM

MPOBO/Ie OTCYTCTBYET.

G AW

HapucyliTe BeKTOpHYO JMarpaMMy HarpsbkKeHUM U HECUMMETPUUHBIX TOKOB?
Kak Hal'Tu TOK B HY/JIEBOM TIPOBOJE NMPU HECUMMETPUYHOM Harpy3ke?
. Kak HaliTU TOK B Hy/J€BOM TIpOBOJe TIpUM Harpyskax C pasHbIM COS @,

MOAK/TFOYEHHBIM K IByM (hazam?

6. Kak 3aBUCUT
COTIPOTUBJIEHUSA?

dKTHMBHOe€

COIIpOTHUBJ/IEHHUE

MpoBOJla TIPU  W3MEHEHWH ero

Tab6mmna 3 — Kpurepun orjeHKH ¢)OpMHPOBAHHOCTH KOMIIeTeHIMI

Koj 1 HauMeHOBaHWe MHAVKATOpa
JOCTY)KEHUS] KOMITeTeHL[MU (YacTH
KOMIETeHL1H)

KpuTepuu otjeHrBaHUs C(HOPMUPOBAHHOCTH
KOMIIeTeHI MM (4aCTH KOMITeTeHLIU)

COOTBETCTBYeT OL[€HKEe «3auTeHO»
50-100% ot MakcumabHOro Oania

U-1yk-1. AnHamusupyeT TpoOIeMHYIO
CUTyalldl0 Kak CHCTeMY, BBISBIIsS ee
COCTaBJISIOLIME U CBSI3U MeXy HUMU

NA-2yk-1. OcymecTBiisgeT TOMCK
BapHaHTOB pelleHus MOCTaB/I€HHOU
npobjseMHOM  CUTyallud Ha  OCHOBe

AOCTYITHBIX UCTOYHHUKOB I/IHCI)OpMaL[I/II/I

NA-3yk1. Onpepenser B paMKax
BLIOPAHHOTO ajropyMTMa BOIIPOCHI
(3agaun),  mojnexailue  AasbHeullen
pa3paboTke. IIpeayiaraeT crocobbl uX
pelLieHus

U-4yk.1 Pa3pabaTbiBaeT  CTpaTeruro

AOCTH)XXeHU A TI0CTaB/IeHHOMN e Kdk

CTyZieHT, B OCHOBHOM, 3HaeT MaTepuaJl 10 TeMe,
OTBeuaeT Ha M0CTaB/IeHHbIE BOMPOCHL. 3HAaeT OCHOBHYIO
“HpOpMaIHio 00 SHepreTHUecKUx pecypcax.

MoskeT ITpOBO/IUTh aHa/IN3 MPO0IeMHOM CUTYyal[UH KaK
CUCTEeMBI, BbISIBJISISI ee COCTaBJISIOLLME U CBSI3U MEXY
HuMH. Criocob6eH OCyI[eCTB/ISITh TOMCK BADUAHTOB
pereHus OCTaB/IeHHOUW TTPo0OIeMHOM CUTYaLu Ha
OCHOBE JIO0CTYIHBIX UCTOYHMKOB MH(OpMALUU U
OTipeZiesIsiTh B paMKax BEIOPAaHHOTO aJIrTOPUTMa BOTIPOCHI
(3amaun), roAiyIeXXallMe gaapbHen el pa3paboTke.
Crioco6eH mipefiiarateb CriocoObl UX perieHus. MokeT
pa3pabarkiBaTh CTPATEruio JOCTHKEeHHs TIOCTaB/IeHHON
1|eJIM KaK M0C/e/j0BaTebHOCTD 111aroB, MpeABU/s
pe3yJIbTaT KaXK/I0r0 U3 HUX U OLIeHMBasi MX B/IMsIHUE Ha
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MoC/eloBaTelbHOCTh  111aroB, TMPeABU/S |BHEIIHee OKpY)KeHUe M/IaHUPYyeMOou JiesiTe/IbHOCTU U Ha
pe3y/bTaT KaXKJ0ro M3 HUX U OLIeHUBasi UX |B3aMMOOTHOLIEHUSI YUaCTHUKOB 3TOU [1eATe/TbHOCTH.
BIUsSHAEe Ha  BHelllHee  oKpyXeHHWe |CriocobOeH pa3pabaThiBaTh MepCrieKTUBHbBIE T/IaHbl U
MJIAHUPYeMOW  IeATeIbHOCTU W Ha |TeXHOJIOTWU B 00/1aCTH MeXaHU3al[ui U aBTOMaTHU3aIiu
B3alMOOTHOLIEHUs] ~ YYaCTHUKOB  STOM |TIPOLIECCOB B CEeTbCKOXO031CTBEHHOM OpraHM3alyy
JlesATe/IbHOCTH

N -1nkoc-1 Pa3pabaThiBaeT
MepCreKTUBHBIE MJIaHbl U TEXHOJIOTHH B
o0/1acT¥ MexXaHM3alLKU U aBTOMaTU3aluu
TMPOLIECCOB B CEJIbCKOXO3SIMICTBEHHOM
OpraHu3alnuu

Moavyiab: « TonJIMBHO-9HepreTuyecKue pecypcbi»

Tecmbl
Bblibepume 00uH NnpasuibHbIl 6ApUAHM:
UTo Takoe NMoTepsi HaNPsHKeHUs1?
+pa3HOCTb anrebpanyeckasi MeXX1y HalpsbKeHUsIMU B Hauasie ¥ B KOHIle yJ4acTKa JTUHUH
Pa3HOCTb MEXXY HalpsUKeHUSIMU B Hauasie y9acTKa U HOMHUHA/IbHBIM HarpsbkeHUeM
Pa3HOCTb MeXXY HalpsyKeHUSIMHU B KOHIle yUYacTKa 1 HOMUHA/IbHBIM HarpsbkeHUeM
pPa3sHOCTb MEXy HalpskeHWeM B JaHHbI MOMEHT BpeMeHM W HOMHWHA/IbHBIM
HampsbKeHueM

YTo Takoe najeHuve HanpsHKeHus?

airebpanyeckasi pa3HOCTh HalpsbKeHUM B Hauasie ¥ B KOHIIe yuacTKa
+reoMeTpruecKasi pa3HOCTb HalpsDKeHUH B Havasle U B KOHLIE y4acTKa

Pa3sHOCTb MeX/y HalpsKeHUsIMU B Hauajle yuyacTKa ¥ HOMHHA/IbHBIM HarpskKeHreM
Pa3HOCTb MeXy HallpsKeHUsIMU B KOHLIE yJyacTKa U HOMUHA/IbHBIM HarlpsyKeHueM

ITo kakou c])opMyne BBIYHNCU/IACTCA MOTEPHA HAIIPAXKEHHUA Hd YUdCTKe JINHUU?
AU = U iy =Y kon
HOM

AU % — Mloo%

HOM

+AU% — PVH Ry‘{ +Q;/'{XY'J 100%
HOM

AU % — Mloo%

HOM

UTo curHa/IM3UpYyeT 0 neperpy3ke TpaHcopmaropa?
VCKpeHHEe KOHTAaKTHBIX COeIMHEHUU

+HeHOopMasibHOe T'y/leHre TpaHc(opmaropa

HarpeB MPOBOJOB B MeCTaxX COeJMHEHUN

TIOHW)KEHHOe HarpsKeHue
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JI/isl yero ycTaHaB/IMBaeTCsl MepeK/ouaTe/nb «aHang» Ha Tpancdopmarope 10/0,4
KB?

+71711 3MeHeHHs UKc/ia BUTKOB 0OMOTKH BBICOKOTO HaMpsDKeHUsT

ISt U3MEeHeHUsI YMc/ia BUTKOB 0OMOTKH HU3KOTO HaMpsKeHUs

[/1s1 pa3MellleHus TepMoMeTpa

171 yAoOCTBa 00C/Ty>KUBaHMS

IToueMy He peKOMeH/yeTCsl AONMYCKaTh TOK B HY/JIeBOM NpoBojie 0o/biie, uem 0,5
TOK B (pa3HOM npoBoje?

HarpeBaeTCs HYJIeBOU MPOBO/,

+HarpeBaeTcsi 6ak TpaHchopmaTopa

CMelllaeTcs Hy/ieBasi ToYKa TpaHcopMaropa

pe3K0 U3MEeHSIIOTCS HallpsKeHUs B KOHLe inHuM 380 B

Kak omnpejensiioT TeMmeparypy BepXHHMX CJI0eB Macjla B MOTPeOHTE/TbCKHX
Tpancopmaropax?

+110 TEPMOMETPY B CTIeI[daIbHOM THe3/ie

1o TIo/ITeKaM Macja

10 YPOBHIO Mac/a B PacIIMpuTeie

TI0 TOKY Harpy3Ku

Kakasa  fgonyckaercss pabouasi TeMmmeparypa BepxXHHX (JioeB  Macja
TpaHcdopmaropa?

75°C

85°C

+95°C

105°C

Kakue TpancdopmaTopbl peKOMEeHAYHOT AJisi BHyTPeHHeH YCTaHOBKH?
cyxue c 06/[yBOM BEHTU/IITOPOM

+Cyxue C IMTOU H30sueil 06MOTOK

Mac/isiHble repMeTHUHbIe

TpaHC(OpPMaTOpBbI, 3aT0/IHEHHbIe COBTOJIOM

Kakue nnpoBoja peKoMeH/jyeTcsl yCTaHaB/IMBaTh Ha iMHUusX 380 B?
HeM30/IMPOBaHHLIE CeueHreM He MeHee 50 MM2,

M30/IMPOBaHHbIe, TIO/IBeLlIeHHbIe Ha KPHOKAX

+caMoHecyllie U30MpoBaHHbIe poBoa (CUIT)

OHOXXUJ/IbHbIE CTa/IbHbIe

Yem 3ammiaT TpaHcdopMaTopbl OT BHEIIHHMX KOPOTKHMX 3aMbIKAaHHH Ha
JIUHUAX?

pyOMIbHUKaMU

+aBTOMAaTUUECKUMH BBIK/TFOUATE ISIMU
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IMdKeTHBIMH BBIK/TFOUATE/IAMKN
BK/IFOUeHHeM [JOITI0/THUTe/IbHBIX COl'[pOTI/IBJ'IEHI/Iﬁ

YeM 3amMINAlOT MNOTpeOUTebcKHe  TpaHcGopMaTopbl OT  BHYTPeHHHX
MOBPeX/JeHum?

BEHTU/IbHBIMU Pa3psiiHUKaMHU

OTrpaHUUMTE/ISIMU MlepeHarpsHKeHUN

HU3KOBOJIbTHBIMH TPEeI0XPAHUTEJISIMUA

+BbICOKOBOJIbTHBIMU TPeA0XPaHUTEISIMUA

YeMm 3ai[UIIaI0T TPaHC(OPMATOPhbI OT Haberaromyx BOJTH NepeHanpsHKeHnn?
BEHTW/IbHBIMU Pa3psiAHUKaMU

+0rpaHAuYMUTESIMU NIepeHanpsUKeHu!

HU3KOBOJIbTHBIMU MPeJOXPaHUTESIMU

BbICOKOBOJIbTHBIMU MPeI0XPaHUTE/ISIMU

YeMm 3a1{uIIa0T MOACTAHLMYU OT NPAMBIX y/{apOB MOJIHUM ?
TpPOCaMu

+CTep)KHeBBIMU MOTHUEOTBOJaMHU

BbIDaBHUBAIOLLIEN CETKOU

3a3eM/ieHUEeM

Kakoe MHHHMA/IbHOE€ KO/JHYECTBO HE3aBHCHMbBIX HCTOYHMKOB MHTAHUA
Heo0Xxo0auMO /1A ocyinecTB/aeHusi ABP moTpeburens?

O/IVH

+aBa

TpH

yeThbipe

YTo 3HAYUT He3aBUCHUMbINA UCTOYHHUK MATAHUSA?

He 3aBHCHUT OT TIOTO/JHBIX YC/IOBHUM

He 3aBUCUT OT uucia (a3

+BBIXO/I U3 CTPOSI OTHOTO MCTOYHHWKA He CKa3bIBaeTcs Ha paboTe Apyroro
MCTOYHHKHU TTUTAIOTCS C OOLIUX IIWH TIOZACTaHI[UH

JI/Is1 yero yCcTaHaB/IMBAIOT y moTpeduTesieit ycrpoiicrea ABP?

YyTOOBI TIPU MCYE3HOBEHUU OCHOBHOT'O TTUTaHUSI BPYUHYIO BKJTFOUUTh IPYTOM HCTOUHUK
+4TOOBI TIPU UCUE3HOBEHWH OCHOBHOTO MUTaHHs aBTOMaTUUeCKU BKIHOUUTH pe3epBHbBIN
MCTOYHUK

YTOOBI MOXKHO OBI/IO 3aTTUTHIBATH TTIOTPEOUTE/ISI OJHOBPEMEHHO OT /IBYX UCTOUHHUKOB
YTOOBI TIEPUOMUECKU TTPOBEPSITH UCTIPABHOCTH Pe3ePBHOTO MCTOYHUKA

KakoBo npumepHoe BpeMs JAeucTBus ycrpoucrsa ABP?
BpeMsi PYYHOTO TepeK/IF0UYeHUsT Ha IPYTOM UCTOYHUK
30-60 cex
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5-10 cek
+1-2 cek

JI/if yero ycraHaB/IMBalT Ha JUHUAX ycrpoucTBa AIIB?
[JIS1 PYYHOT'O TIOBTOPHOT'O BKJ/IFOUEHUSI JIMHWU T10]], HaTlpsKeHre
+7IJIs1 aBTOMaTUUeCKOT0 BOCCTaHOBJIEHUSI TTMTaHUs TIOTpebrTeneit

J/1s1 OCMOTPA JIMHUM OCJIe TTIOBPEXK/IeHUS
Jl/Is1 oTipeZie/ieHus1 paCcCTOSTHUS /10 MeCTa IMOBPeXK/[eHUs.

JI7is1 uero Heo0Xo0JUMa BK/IIOUYAIOIAs MPY)KMHA Ha BbIK/IoYaresie 10 kKB?

+77151 OBICTPOTO 3aMbIKaHHsI pab0UMX KOHTAaKTOB
IS TIPOBEPKH 37IeMEeHTOB TIPUBOZIA

JUTsI OTKJTFOUEHMSI BLIK/TFOUATE ISt

77151 TIPOBEPKU pabOThI pelyKTopa

YeMm oOecrieunBaeTcsi OJHOKPATHOCTH fAeiicTBuA ATIB?
3aps0M U pa3psioM KOHZeHcaTopa

+pacTAHYTOW BK/IIOUAOIEN TIPY>KUHOU

COCTOSIHUEM KOHTAaKTHOW CUCTEMBI

Ha/IMureM BCIIOMOTraTe/IbHbIX KOHTaKTOB

Kak nepconas y3Haet o cpabarbiBanuu AIIB?
T10 OTK/IFOUEHHOMY BBIK/IFOUYATeJTt0

I10 OTCYTCTBUIO HaNPsDKEHUS Ha JIMHUU

+110 BbITABIIIEMY YKa3aTeJbHOMY pejie

10 COCTOSIHUIO MPUBO/IA BBIK/TFOUATe/ IS

CKo0IBKO YIEKTPOKOHTAKTHBIX [AdTUHUKOB YCTdHAB/IHBAETCA B BEpXHEﬁ

BO/IOHAMOPHOM 0amHU?
OJTUH

+71Ba

TpU

yeThbipe

YdaCTHu

Yto saABasAercs AATUYUKOM OCBEIIE€EHHOCTH B C(XeéMe YIIpAB/I€EHUA Y/IHYHbIM

oCBellleHrueM?

aKTUBHOE COTIPOTUBJIEHHE
MO3UCTOP
TePMOCOTIPOTHUB/IEHHE
+@doToconpoTuBIeHUE

Kakum dllllapaTOM KOMMYTHPYHTCHA TOKH B C€TH OCBEIIEHHUA C dBTOMdATHYE€CKHM

ynpas/ieHuem?
aBTOMAaTHUYeCKUM BBIK/IOUaTe1emM
+MarHUTHBIM ITyCKaTeleM
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IMTdKeTHBIM BBIK/IFOUATEe/1eM
BdKYYMHBIM BBIK/THOUdTE/IEM

N

AR N

. Kak pasgemuts

Bonpochbi 015 cobecedosaHus
Pacuém napamempog cemu u Hazpy3Ku

. Kak BBIUMC/IUTH TIOJIHOE COIIpOTHBJIEHHWE IIPOBOJAOB M HAI'DY3KH, BKJ/IHOUEHHBIX

roc/eioBaTeIbHO, UMEIOIIUX COnpoTuB/eHus: Zn = Ra+jXn; Zu = Ru+jX#?

. Kak BbIUMC/IUTL CONPOTHUBJ/IEHNE JIaMI1bl HaKa/IMBaHUS MOLJHOCTBIO 75 BT1?
. Kak HaliTu ob11iee conpoTuB/ieHre HY/IeBOr0 MPOBO/ia, TOBTOPHOI'O 3a3eM/IeHUS U

3a3em/ieHHsT TpPaHC(HOPMATOPHOTO TTYHKTA?

. Kak 3aBucHT HanpspkeHWe CMeIleHUss HeMTpaau, ecyid COMPOTHUB/IeHNe HYJIeBOTO

TIPOBO/IA B /iBa pa3a 0oJibIiie COMPOTHB/IeHUs (Pa3HBIX TIPOBOIOB?
KOMILIEKCHOe 3HaueHWe HarpsykeHWss Ha KOMIUIEKCHOe
COTPOTUBJIEHHE?

CHudiceHUe nomepb 3Hep2uu 8 nompeodume/ibCKUX mpaHcgopmamopax
Kakasi cxeMa coefimHeHHs1 00MOTOK TpaHcgopmMaropos 10/0,4 kKB mosyunsia camoe
LIMPOKOe PacripoCTpaHeHue B 3/IeKTPUUECKUX CeTAX?
Ha3oBuTe cocTaBHbIE UaCTH MarHUTOMNPOBOZA TpaHCc(opmaTopa.
Kak coeuHAIOTCS 0OMOTKHU B 3Ur3ar?
[71st yero Ha TpaHCopMaTOpaxX yCTaHAB/IMBAOT CUMMETPUPYIOLLYI0 OOMOTKY?
[Touemy TpaHchOpMaTOpbl CO CxemMoi coefuHeHWs 0OMOTOK B 3uT3ar IOJyuyaroT
He0OoJIbIIIoe pacrpocTpaHeHre?
[Io craTucTMYeCKOMY aHaauM3y KaKOM BeIWUYMHBI TOK IPOTEKAeT B HYJI€BOM
TipoBozie?
[ToueMy mpu coequHEHUN OOMOTOK «3e3/la-3Wr3ar C HyJeM» COTPOTUBJIeHHE TIpU
o/1HO(ha3HOM peXXuMe MeHbllle, UeM MPH COe/JMHEHUN «3Be3/ja-3Be3/ia C Hyiem»?

Tab6una 4 — Kpurepun oneHku chopmu

OBAHHOCTH KOMIIeTeHI[MH

Kop v HaMeHOBaHWe WHAMKATOpa
JIOCTHXKeHUsI KOMITeTeHLIUM (YacTu
KOMITeTEeHLIUM )

Kputepuu orieHrBanus c)OpMUPOBAHHOCTH
KOMIeTeHLMM (4aCTHh KOMITeTEHLIUN)

COOTBETCTBYET OL[EHKE «3aUTEHO»
50-100% oT MakCUMaJILHOIO bania

N-1yk1. AHamusupyeT MpobaeMHYIO
CUTyallMl0 KakK CUCTeMy, BBbISB/ISS ee
COCTaBJIAIOLYEe U CBSA3U MeXAY HUMU

NAO-2yxk-1. Ocy1ecTBsieT TIOMCK
BapUaHTOB  pellleHWs  T0CTaBJIeHHOU
npobseMHON  CHTyalui Ha  OCHOBe

AOCTYITHBIX NCTOYHHWKOB I/IH(I)OpMaLII/II/I

NAO-3yk1. Onpepenser B pamKax
BbIOPAHHOTO anropuTMa BOIIPOCHI
(3ajaur), moAsiexaiue — AanbHeuIen
pa3pabotke. [Ilpejmiaraer crocobbl HUx
pelleHus

N-4yk.1  Pa3pabaTbiBaeT  CTpaTeruio

AOCTHXKeHHs IIOCTaB/IEHHOM neam Kdk
MocC/ne/ioBaTe/IbHOCTbL  1IAroB, TIIpeaBHAA

CTy[ileHT, B OCHOBHOM, 3HaeT MaTepuaJl o TeMe,
OTBeYaeT Ha MOCTaB/IeHHbIE BOMPOCHI. YMeeT NPOBOAUTh
PacuéThl NO3BOJISIOIINE ONPee/UTh SKOHOMHIO
371eKTPUYeCKOU SHepruu Npyu BHEAPEHUH Tpe/iaraeMoun
MO/lepHU3aL[1H.

MoskeT TTPOBO/IUTh aHA/IN3 MPO0JIEMHON CUTYaI[UH KaK
CUCTEMBI, BBISIBJISISL €€ COCTaBJISIFOLME U CBS3U MEXY
HuMH. Crioco6eH OCyIIeCTB/ISATh TOMCK BADHAHTOB
peliieHus TI0CTaBIeHHOM POOIeMHOM CUTYaluK Ha
OCHOBe JIOCTYIHbIX HCTOUYHUKOB MHGMOpMAI[UU U
oTipe/ieNiATh B paMKax BbIOPAHHOTO aJrOpHUTMa BOMPOCHI
(3aaun), To/iIesKarye faabHenIel pa3paboTke.
CriocobeH mpesyiaraTh Criocobbl Ux pelieHusi. Moket
pa3pabaThIBaTh CTPATErHI0 JOCTHKEHUS TIOCTaB/I€HHON
1[e/I1 KaK M0C/1e/10BaTe/IbHOCTh 11aroB, MpeiBUjs
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pe3y/bTaT Kak/J0r0 U3 HUX U OLeHMBasl UX |pe3y/bTaT KaKA0ro U3 HUX U OLIeHHBas UX BAMSHUE Ha
B/IMSSHME Ha  BHeIlHee  OKPY)KeHHe |BHeIlHee OKpPY)KeHHe MIaHUPYeMOU J1eATe/IbHOCTU U Ha
MJIaHUPYeMOM  JesiITeIbHOCTU M Ha |B3aMMOOTHOLIEHUS] YYaCTHUKOB 3TOW J1eSITe/IbHOCTH.
B3aMMOOTHOIIIEHUsT ~ yYaCTHUKOB  3ToM |CriocobeH pa3pabaThiBaTh MePCIIEKTUBHbBIE T/IaHbI U
JesITeIbHOCTH TeXHOJIOTHU B 00/1aCTH MeXaHU3alluy U aBTOMAaTH3al[uu
W[-1rkoc-1 Pa3pabatbiBaeT TMPOLIECCOB B CEJIbCKOXO3SIMCTBEHHOM OpraHU3aLiu
NepCrieKTUBHbIE TI7IaHbl U TEXHOJIOTUH B
00/1acTH MeXaHMU3allMU ¥ aBTOMAaTH3al[|uH
TMIPOLIeCCOB B CETbCKOXO031CTBEHHON
OpraHu3aluu

Mogayib: «IloayueHue, HDEOGDEBOB&HI/IE U MCI10/Ib30BaHHUE BHEKTDHHECKOﬁ
JHEPrum»

Tecmpbl
Bblbepume 00uH NnpasuibHbIl 6APUAHM:
Urto Takoe k03¢ PunueHT 3arpy3ku tpancgopmaropa?
OTHOILIEHHe aKTUBHOM MOIIIHOCTM Ha BXO/le K aKTHBHOW MOIIHOCTM Ha BBIXOJe
TpaHc(opMaTopa
OTHOILIeHHe TIOTePb MOIIJHOCTH K MOII[HOCTH TpaHChopmMaTopa
OTHOILIeHHe TIOTePb X0JIOCTOT0 X0Za K MOTepsiM B 0OMOTKax
+OTHOIIIeHHe TOKa Ha BXo/le TpaHC(opmaTopa K ero HOMUHA/IbHOMY TOKY

Kak BbIUHUC/IUTH HOTepI/I 3HEP[‘I/IH 3aroaB HOTPEGHTEJIBCKOM TpaHCd)OpMaTOPE?
A\NT = (Apxx + APK? )tFO,ZZ

AWT = Apxx tF(),ZZ + API(’)’ K?AF
+ AW, = AP t,, + AP K, °r
AW, = APXXtFOﬂ + APy, T

IIpy KaKoM HaNpsHKeHUH onpe/ie/IITCA MOTePH X0/I0CTOr0 XoAa?
ripy 1,1 Unowm.

TIPU HOMUHAJ/IbHOM HaMpsKeHUU C Harpy3Kou

+Tp¥ HOMUHA/IbHOM HarlpshKeHUH

TIpU TTOHW>KEHHOM HarpsKeHUU

Kak mnpu j3kclyaranquu omnpejenasiloT norepu HSHeprud B JjuHUM 10 KB wm
TpaHcdopmarope 10/0,4 kB?

0 pe3y/bTaTaM M3MepeHUs] TOKOM3MEPUTETbHBIMU KJTelaMu

T10 pe3y/ibTaTaM M3MepeHU HanpsoKeHu!

IO MOKa3aHWsIM CUeTYMKOB Ha MUTAroLel JTMHUU

410 pa3HOCTM TIOKa3aHUM CYeTYMKAa Ha MUTAKOL[ed JIMHUM W CYMMbI TTOKa3aHUH
CUYETUHKOB ITOTPEOUTE/THCKUX TPaHC(HOPMAaTOpPOB.
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I'Ae TepsitloTCA MOTEpU KOPOTKOro 3ambikanusa APk3 B TpancgopmaTope?
+B 0OMOTKax HU3KOTO U BBICOKOT'O HATPsDKeHUN

B 00MOTKe HM3KOT0 HaTIPsDKeHUsT

B 0OMOTKe BBICOKOTO HarpsKeHUs

B MarHUTOTIPOBO/Ie

JI/is1 uero mMoBOANTCA K TPaHCc(opMaTopy peakTUBHAsA MOIHOCTh?
+/17151 CO3/1aHKUSI MarHUTHOT'O TTIOTOKA B MarHUTOIIPOBO/Ie

[/ HarpeBa MarHWTONPOBO/A

[I/Is1 ypaBHOBELLVBAHUS MOJBEJEHHOT0 HalpsKeHUst

JUIS1 OXJIaXK/IeHUsI MarHUTONPOBO/A

Ha uTo pacxoayercsi 00/1b111asA YaCTh MOTEPh X0/I0CTOT0 X0/a?
Ha HarpeB MPOBO/Ia TIEPBUYHON 0OMOTKU

+Ha repeMarHuuyMBaHue CTajii U Ha BUXPeBble TOKU

Ha HarpeB OKpY’Karolllero Bo3yxa

Ha BEHTU/ISIL[AIO

YTo Takoe CoSs Pxx?

OTHOLLIEHWE PeaKTHUBHOU MOIIIHOCTU K aKTUBHOU
OTHOILIEHWe aKTHUBHOMW MOIIIHOCTU K PeaKTUBHOM
OTHOIIIEHWe peaKTHBHOUW MOIIIHOCTHU K TIOJTHOU
+O0THOIIeHHe aKTUBHOM MOIITHOCTH (APxx) K moJiHOM (Sxx)

IIo KaKoMy COOTHOLIIEHUI0 BHIUMC/IAETCA COS Oxx?
cos @Oxx = AQxx/Stom.

cos @xx = APxx/Stom.

+Cos Qxx = APxx/ \/§UH0M I yx

cos @xx = APxx/Phowm.

Kak no nacnopTHbIM JaHHBIM N0/1y4uTh Ixx B AMnepax?
Ixx = ixx%/Inom.

i, %
+ xx :;(-XO—OIHOM
I %0 Som
100 U,
_ Ixx %0 Puoy
e T —
100 Qou

Bo cko/sbKO pa3 moTepu MOIIHOCTH B (pa3HOM mpoBoje A-50 TpexdasHoil ceTH
O0T/IMYAKTCSA OT MOTePb MOIHOCTH B HY/IEBOM NPOBO/ie, BHINO/IHEHHOM IIPOBO/AOM
A-25?

B 1,5 pasa

+B [Ba pa3a

B 2,5 pasa
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He OT/IM4YaroTCAd

Kak nsmensorcs norepu XX 0T Mo/BeAeHHOr0 HaNpsiKeHus?
II0TepH IMPOIIOPLIMOHA/IBHEI IT0BeJeHHOMY HallpsyKeHUo

norepu XX U3MeHATCS B CTereHu 1,2

rorepu XX U3MeHATCS B CTereHu 1,5

+riotepu XX U3MEHATCS B CTeleHu 2

Eciu mo macnopry ansa TpaHcdopmaropa TM-630/10 APxx= 1,31 kBT, To Kakasn
BesinuruHa APxx 0yaer npu HanpspokeHuu 9,0 KB?

IIOTePU MOUTHU He U3MEHSITCS

ToTepu U3MeHATCA B 1,5 pasa

+notepu coctasAT 1,061 kBt

riotepu coctasdt 1,05 kBT

Conporusiienre nposofoB juHuM 10 kB cocraBisier 10 Om. Bo ckKo/sibKO pa3
yBe/JTMYATCA MOTePH MOIIHOCTH, eC/TH K JIMHUH 0yAeT moaABoAuThCs 11 kB?

B 1,1 pa3a

B 1,5 pa3a

+B 1,21 paza

B 1, 6 pasa

JI/is1 yero Ha MO/ CTAHIUM YCTAaHAB/IMBAIOT /iBa TpaHcdopmaropa?
I71s1 OBICTPOM 3aMeHbI B C/lyuae BbIXO/a OIHOTO U3 CTPOst

+771 0becrieueHUs: MUTaHUs TOTpebUTesnel OT IBYX pa3HbIX MCTOUYHUKOB
JIIS1 CHYDKEHMSI TTOTePb MOILIHOCTH TIPU XOJI0CTOM XOZe

/sl BKJTFOUEeHHsI MX Ha Tapasiie/ibHyto paboTty

JI7ist uero Ha CTOPOHe HM3KOr0 HampsvkeHUsi TpaHcdopmaropa 10/0,4 KB o0MoTKH
COeJMHAIOTCA M0 CXeMe «3Be3/ja-3Be3/ia C BbIBeIeHHbIM HYyJIeM»?

IS yI00OCTBA MPOBEPKH 11e/I0CTH 0OMOTOK

JJ1s1 IPOBEPKU COCTOSIHUS U30ISIL{UU

+//151 oJtyueHus Byx Hanpsbkenni 380 B u 220 B

JL1s1 3a3eMJIeHUsT HY/1IeEBOM TOUKU

Kak 3aMbIKaeTcsi MarHUTHbIA NMOTOK B TpaHchopmartope Y/Yu npu ogHoga3HOM
pexume?

yepe3 O/IMH M3 COCeHUX CTepPXKHEHN

yepe3 /IBa COCEJHUX CTEPIKHS

yepe3 KphILIKY TpaHchopmaTopa

+yepe3 Macsi0 u 6ak TpaHchopmarTopa

ITouemy mpu cxemMe Zp yMeHBLIAeTCs CONMPOTHB/IEHHE B OAHOG}A3HOM pexume
Tpancgopmaropa?
+MarHUTHBIE TTOTOKY 3aMbIKAFOTCS TI0 IBYM CTEP>KHSAM
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YdCTb MAHUTHOI'O ITOTOKA 3daMbIKde€TCA yepe3 0ak
IMpOBO/Jd U3IrOoTOBJIEHLI IIPH 0OJIBIIIEM CeUeHHH

YMEHbLII€HO YKMCJ/IO BUTKOB

Ilo kakoi (opmyse paccuurathb
TpaHcdopmarTopa co cxemoit Y/Yn?
1@ = Yo
ZT
1@ —Yous
ZT
o _ Uois
7,0
@ _ Uoss
z.973
Ilo kKakou (¢opmy/sie paccuMTaTh

Tpancopmaropa co cxemou Y/Zx?
I @) — UJYHH
ZT
+ I @) — U(DA3
ZT
1= Yous

27,

|(1)=U/7i

27,

TOK 0JHO(a3HOr0

TOK OAHO(a3HOro

K3 =Ha

K3 =Ha

BbIBO/Iax

BbIBO/Iax

Kak BBIYHMC/IUTH TMOJ/IHOE CONMPOTHB/IeHHE TpaHcdopMaTopa MO0 MNAaCHOPTHBIM

CBe/IeHUsAM?
Z, =R + X,
_uK% UHOM
" 100 S,
_UK% UHOM
! _WSHOMZ
vz U %Yoy

T 100 S,,,,

Kak BBIUMC/IUTH aKTHBHOE CONPOTHB/IeHHE TpaHcdopMaTopa MO0 MNacCHOPTHBIM

CBe/IeHUsAIM?
R =Z; — X,
— uK % U HOM

T 100 S,,,,

AP U, ?
R — K3 HOM
tT 400 s, 2

HOM
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:APKB' UHOM2
100 S

T
HOM

Kak BbIUMC/IUTHh MHAYKTUBHOE COMPOTHB/IEHHEe TPpaHc(dopMaTopa Mo NacnopTHbLIM

CBe/IeHUsAIM?
X;=2Z; -R;
+X; =27 R
_U% U 0n
T 100 S,,,,
Xt = Spom /\/5 | iom

Kak BbIUHMC/IHUTD norepu
Tpancgopmaropa?

AQr =102+

AQr =0 X+

AQr =AQy

+AQ; =AQ, +31 0, X,

PeaKTUBHOU

MOLIHOCTH MpPH TMOJHOM 3arpy3ke

Bo CK0/IbKO pa3 4HC/I0 BUTKOB BTOPUYHON 00MOTKHM TpaHchopMarTopa co cxeMoi
Y/Zxu 60/b111e yKc/1a BUTKOB TpaHcopMaTopa co cxemoit Y/Ywu?

B nBa pa3sa
B 1,73 pa3za
+B 1,15 paza
B 1,5 pa3za

JI/is1 uero U3roTaB/JIMBAKOT TPaHC(POpPMaTOPbI C CHMMETPHUPYIOIIe 00MOTKOM?
+/1J1s1 paBHOMEPHOTO pacrpe/ie/ieHrs1 Harpy3Ku 1o (azam

J71s1 yMeHbllIeHUsI COTIPOTHBJIeHUs TOKaM ofiHoda3zHoro K3

I7IsT yMeHbIIIeH!s UKC/la BATKOB BTOPUYHON 0OMOTKH

7JIsT yMeHbIIIeH!s UKC/la BUTKOB TIePBUYHON 0OMOTKHU

Bonpocbl 015 cobecedogaHust
Brnusnue yposns nanpswcenus cemu Ha 8euduHy HOmMepb MOUWHOCHU 6 CEMU

G N

Kaxwne macropTHbIe CBEIeHUS TPUBOAATCS Ha TaOIMYKax TpaHnchopmaTtopoB?
Kak onpenenstor noTepu akTUBHON MOIITHOCTH Ha XOJIOCTOM XOAy?

Kax BBIYMCIIATH yTOJ MEX1Y TOKOM M HANPS)KEHUEM Ha XOJIOCTOM X011y ?
Yewm perynupyercs HanpsikeHue B cetsax 10 kB?

Yro Takoe kodhummeHT 3arpy3ku Tpancpopmaropa?

Kaxk cinoxuTh nociie1oBaTeNbHO BKIOYEHHBIE 1BA MTOJTHBIX CONPOTHBIICHUS?

Aemomamuuec:coe ynpaenenue pexrcumamnu pabomaol cemeii

1. JInst 4ero HyHBI BKJIIIOYAIOLIME IPYKUHBI B IPUBO/IE BBIKITIOUATENS?

2. Kak nonumats Beipaxenue «Kitou ynpasienus SA ¢ caMOBO3BpaTOM»?
3. 3a cyer 4ero npoucxouT ObICTPOE BKIIOYEHUE BBIKIIOYATEIS?

4. 3a cuer 4ero NpoucCXOoJIUT ObICTPOE OTKIIIOUEHUE BBIKIIOUATENS?
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5. JlJist 4ero ycTaHaBIMBAETCSl HA BCEX BBIKIIOYATENAX OTXOAAUX JUHUN AITB?
6. s yero B mpuBO/i€ BHIKJIIOYATENISI YCTAHOBIICH 3JIEKTPOJIBUTATENb ?

Tab6mmna 5 — Kpurepun orjeHKH ¢)OpMHPOBAHHOCTH KOMIIeTeHIMI

Kop v HaMeHOBaHUe WHAWKATOpa
JIOCTH>KeHUsT KOMITeTeHLIUM (YacTh
KOMIEeTEeHL1H)

KpuTepuu otieHrBaHUs C(HOPMUPOBAHHOCTH
KOMIIeTeHI MM (UaCTH KOMITeTeHLIU)

COOTBETCTBYeT OL[€HKEe «3auTeHO»
50-100% ot MakcumasbHOro Oasnia

N-1yk-1. AHamu3upyeT Tpo0/IEMHYIO
CUTyallUl0 KaK CHUCTeMy, BBIAB/SSL ee
COCTaBJISIFOIIME U CBSI3U MEXJy HUMHU
NA-2yk-1. OcyuecTBiisgeT TOMCK
BapUaHTOB pellleHUs  TIOCTaB/IEHHOU
npobjseMHOM  CUTyallud Ha  OCHOBe
JIOCTYITHBIX UCTOYHUKOB UH(OPMALIUU
NA-3yk1. Onpepenser B paMKax
BbIOPAHHOTO ajropyMTMa BOITPOCHI
(3agaun),  mojnexailue  AajbHeullen
pa3pabortke. Ilpexnmaraetr cmocobbl ux
pelLieHus

U-4yk.1 Pa3pabaTbiBaeT  CTpaTeruro
JIOCTVDKEeHHUsI TIOCTaB/IeHHOM 1[eJId  Kak
10C/Ie[IoBaTeIbHOCTh  I1ar0B,  TIPeJBUJS
pe3y/nbTaT Ka)kJoro U3 HUX U OLIeHHBasi UX
B/IMSIHUe  Ha  BHelllHee  OKPY)KeHue
TJIaHUPDYeMOM  /leATe/IbHOCTH ¥ Ha
B3aUMOOTHOIIIEHUs] ~ yYaCTHUKOB  3TOMU
JlesITesTbHOCTH

N/-1rkoc-1 Pa3pabareiBaet
TiepCrieKTUBHbIE T1/1aHbl U TEXHOJIOTHH B
00/1acTH MeXaHMU3allMU ¥ aBTOMAaTH3al[|uH
TIPOLIECCOB B CeMbCKOX03CTBeHHOMN
OpraHu3alu

CTyzieHT, B OCHOBHOM, 3HaeT MaTepuaJi 110 TeMe,
OTBeuaeT Ha MOCTaB/IeHHbIe BOTIPOCHL. 3HaeT
MH(POPMALHIO O TTOyUeHUH, TIpeoObpa3oBaHuU U
MCIT0/Tb30BaHUM 3/IeKTPUUeCKOM SHePIHH.

Mo>KeT IMpOBOJUTD aHaMn3 POOIeEMHOM CUTYALMU KaK
CHCTEeMBI, BBISIBIISISI e COCTABJISIIOLINE U CBSI3U MEXY
HUMHU. CrIoCOO€eH OCYILeCTB/STh TIOMCK BAPUAHTOB
pelleHusI T0CTaB/IeHHOM NPo06/IeMHOM CUTYyaliuy Ha
OCHOBe JJOCTYITHbIX UICTOYHUKOB UH(POPMALK 1
ompe/iesisiTh B paMKaX BEIOPaHHOTO aJirOPUTMa BOTIPOCHI
(3aaun), Mo/iIeskarye faabHeIel pa3paboTke.
CriocobeH mipejjyiaraTb Crioco0bl UX peleHusi. Mosker
pa3pabaTbIBaTh CTPATETHIO JOCTVKEHHUS TIOCTaBIeHHON
11e/I1 KaK I10C/Ie/I0BaTeIbHOCTD I11aroB, PeBUS
pe3y/bTaT KaKJ0ro U3 HUX U OLIeHWBAsl MX B/IMSTHYE Ha
BHeIITHee OKpY>KeHHe IJIaHUPyeMOH [lesiTe/TbHOCTH 1 Ha
B3aMMOOTHOIIIEHUS] YUaCTHUKOB 3TOU JIeTeTbHOCTH.
CniocobeH pa3pabaTbIBaTh MepCrieKTHUBHbIE M71aHbI U
TeXHOJIOTHH B 00/1aCTH MeXaHH3ally ¥ aBTOMaTH3alin
TIPOL[ECCOB B CJTLCKOXO03HWCTBEHHOW OpraHU3aLiu
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2 OIIPEAEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAIIUN

dopma NpOMe>XYyTOYHOM aTTeCTalyu M0 JUCLIUTIIMHE 3auen.

OxkoHuaTenbHBIE  pe3ynbTaTbl  00yueHWs  (hOpMUpDOBaHHMS  KOMITETEHI[HH)
OTIpeJeNIIIOTCSl TOCPeICTBOM TepeBoia 06anyioB, HAaOpaHHBIX CTYJEHTOM B TIpoliecce
OCBOEHUS AUCIUIIIMHBI, B OLleHKU: 6a30BbIii ypOBeHb C(hOPMHUPOBAHHOCTH KOMIIETEHIIUN
CUMTAeTCs] JOCTUTHYThIM, €C/Id pe3y/ibTaT 00yyeHUs] COOTBETCTBYET OL|eHKe «3auTeHO»
(50-100 pelTHHTOBBLIX Oas/IOB).

3 IIOPAIOK ITPOBE/JJEHN S IIOBTOPHOU
IMPOME)XYTOUYHOUW ATTECTAIITN
dopMa NMPOMeKyTOUHOM aTTeCTalluy M0 AUCLUIIIMHE 3auem.
YK-1 CnocobeH oCymecTBJIsATh KPUTHUYECKUI AHAJIHU3 MPOOJEMHBIX CUTYAIlHl HA
OCHOBE CHCTEMHOI0 N0AX0/1a, BLIPA0ATHIBATH CTPATErHIO 1eiiCTBUIA.

Bbi6epume 00uH npasu/ibHbIU eapUAHm omeema:

JI7ist uero Heo0X0AMMO 3KOHOMHTH 3/IEKTPOIHEPIHI0?
CHIDKAeTCs ceueHre TIPOBO/IOB B CETIX

+CHWKarOTCS MOTEePU HaMNpsKeHUs U SHEPTUU B CeTIX
CHW)XAETCs ceueHre MPoBO/I0B
YBeJIMUMBAETCS HA/IeXKHOCTD 3/IeKTPOCHa0KeHUsT

JI7isi yero B 3/IEKTPHYECKHX CeTSX YCTaHAB/IMBAKT MOBBIIIAIOIHE
TpaHncopmaTopbI?

11T yBeTMueHus: TabapuTta TMHUN

IS CHVKeHHSI eMKOCTHOM IPOBOJUMOCTH JTMHUN

+71J11 CHYDKEHUSI TIOTEPU HaTIPsDKEHUSI ¥ SHEPTUU B JIMHUSIX

JIIS1 CHYDKEHMST KOJTMUeCTBa TpaHC(OpMaTOpPOB B CETSIX
1.3a cuer 4yero gocTUraeTcss IKOHOMUS TOIUINBA B U3e/Ib-reHepaTope?
IIpaBuJabHBIN OTBET:

DKOHOMMS pacxoja TOIUIMBA JU3€Ib-TEHEPATOPOM BO3MOKHA 32 CUET:

—KOHCTPYKTUBHBIX (DaKTOPOB (M3MEHEHUsI CTENEHU C)KaTusl; yCTpOMCTBa s
HaJ/lyBa; pereHepaTUBHBIN [T0I0IPEB BO3yXa U TOIUIMBA U Jp.);

—peKUMHBIX (DaKTOPOB (HOMHHAJIbHAs Harpy3ka; ONTHMAaJbHBIA TEIJIOBON
pexUM);

—HKCITyaTallMOHHBIX ~ (PAKTOpOoB (KaueCTBEHHOE TOIUIMBO U  CMas3Ka;
MUHUMAaJbHAs MPOJOJKUTEILHOCTh PAabOThl Ha XOJOCTOM XOJy; ONTHMAajbHbIE
pPEryJaupoOBKM  TOIUIMBHOM  ammaparypbl;  COCTOSIHUE  OCHOBHBIX  JeTallel
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UJIMHAPOTIOPITHEBON  TPYIIIBI;  WIACATHHOE  COCTOSHUE  BCIIOMOTATEIHHBIX
YCTPOMCTB U Jp.)

2. 3amummure ¢Qopmyay aasa onpeneinenusi 3PppexrtuBHoro KIIJ auzenn-
reseparopa

IIpaBu/IbHBINA OTBET:

_ NE
Me =, W T =T Ny My
re 7],; — OTHOCHUTEIbHBIN HHANKATOPHBIA KT/

v - mexannueckut KII1/I;

Te -repmuueckuit KI1/1
3. Kakoii noka3aresib BjusieT HA 3KOHOMUYHOCTH Pad0ThI AU3e/Ib-TeHepaTopa

IIpaBuJabHBIN OTBET:

Ha 3KOHOMWYHOCTBH AM3ENb- TE€HEPATOpPA CUIBHO BJIMSAET BEIWYHMHA CTEIICHH
cxarus . C yBenuuenueM ¢ Habmonaercs poct KIII 7, u 7,.

4. Ins 4ero Ha MOJACTAHIMM YCTAHABJIMBAIK H3MepHUTEIbHbIe TPpaHcHopMATOPHI?
IIpaBuJIbHBIN OTBET:

W3mepuTenbHbIil TpaHchopMaTop — 3TO TpaHCHOpMATOp MpeaHA3HAYCHHBIN IS
paclMpeHusl Juama3oHa M3MEPEHW HW3MEPHUTEIbHBIX MPHOOPOB  (aMIIEPMETPOB,
BOJIETMETPOB, BATTMETPOB U T.1.).

Jlns u3mepenus Oonbiux HanpspbkeHui (Beime 1000 BoawsT) u TokoB (6omee 100
Awmriep) HelenecooOopasHo CTPOUTH MPUOOPHI Ha M3MEPEHHE TaKUX OOJIBIINX BEIUYUH.
OTO0O U HSKOHOMHUYECKH HEBBITOJHO, M MPUOOPHI B 3TOM ciydae OYIyT CIHIIKOM
rpoMo3akuMu. He roBops mpo OMacHOCTh HEMOCPEACTBEHHOW pabOThl C TaKUMH
OOJBIIMMHU 3HAYCHHUSIMH HAIIPSHKEHUS U TOKA.

[ToaTomy, kak mpaBuio, pu HanpspkeHusx cBeime 1000BonabsT 1 Tokax 6om1ee 100
Amrep  mepen  W3MEpPUTENbHBIMH  MpPUOOpaMU  CTaBIT  COOTBETCTBYIOIIHE
TpaHcGOpMaTOpbl, YTOOBI YMEHBUIUTh KOHTPOJIUPYEMBbIE JIEKTPUUECKUE MapaMeTphl 10
BEJIMYMH YTOOHBIX JUISI M3MEPEHUS: U3MEPUTENbHbIE TpaHCPOPMATOPhl HANPSKEHUS—
TUTSE U3MEPEHHsI HapsHKEHUH, M3MEpUTETbHBIE TPaHC(HOPMATOPHI TOKa— ISl U3MEPECHHSI
TOKOB.
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5.3a cuer 4Yero [AocTUraercsi JKOHOMHUSI [HM3€JbHOr0 TOIUIMBA TMIPH
pereHepaTMBHOM TOJOIrPeBe JHePrueil 0TpadOTABIIMX YXOASIIUX Tra30B B
Au3eJib-TeHepaTope.

IIpaBuIbHBINA OTBET:

KOHCTpYKTI/IBHO 9TO oOecrneunBaeTcs YCTaHOBKOﬁ IMPOTUBOTOYHOT'O
ra3oKuJKoCTHOI'O TCHHOO6MCHHI/IK3, B KOTOpPOM POJIb TOpA4YCTO TCIIJIOHOCHUTCIIA
BBIITIOJIHAOT OTpa6OTaBIHI/Ie ra3nl, IMOAOIPCBANOINNC AMU3CIBbHOC TOINUIMBO IICPC Cro
INOCTYIINICHUCM B TOIJIMBHBIN HACOC CUCTEMBbI ITIUTAHUS.

onoanume

6.Jl0J11 0T pacmoJiaraemMoii TemJoThbl TOIJIMBA NPeodpa3oBaHa B JaAHHOM JIBHUraTeJie
B 3((peKTUBHYIO MOLIIHOCTb HAa BAJIy 9TO -

Otset: DddextuBnniii KI1/[ neurarens
7. — 3TO KOMIUIEKCHAsl YCTAHOBKA, COCTOSIIIASl M3 JBHIaTeJIs
BHYTPEHHEro CropaHusi U reHepaTopa, CMOHTHPOBAHHBIX Ha 001Ieili pamMKe.
OtBer: [Iu3enb-renepartop

IIKoc-1 Cnocoben paspadarbiBaTh HNEpPCNeKTHBHbIE IUIAHBI W TEXHOJIOTHMH B
00J1acTH MeXaHU3AUMHU W ABTOMATHU3ALMHU NPOIECCOB B CEIbCKOXO03SMCTBEHHOI
OpraHu3alum.

BbiGepume o0uH npaeu/ibHbIU 8apuaHm omeema:

Kakue 13 HCTOYHMKOB HEPTrUH AB/IAITCS BO300HOB/IIEMBIMH?
He(Thb
KaMeHHbIN yTOJlb
+TUIPO3HEPruUs
IIPUPO/HBIN ra3
B sHepreruyeckoM OaJjiaHce NPOM3BOACTBA M IOTPeO/JeHMS JHEPrUM B MHpe
HAHOO0JIBIIYIO /10JII0 HMeeT:
+HedTh
IIPUPOIHBIN a3
sJIepHasl SHEPTHUs
TUAPOIHEPTUS
reoTepMUYECKAs SJHEPT U
SHEPrusi GMOMacChl
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/latime pazeepHymbiili omeem HaA 80Npoc:
1.3anunuTe ypaBHeHHE TEIUIOBOT0 0a/laHCa KOTe/TbHOM YCTaHOBKH

IIpaBuJabHBIN OTBET:

TenoBoii OajlaHC KOTJa 3aKIIOYAETCs B YCTAHOBJIEHUU PABEHCTBA MEXKIY
MOCTYNUBIIKUM B arperatr Npu CKUTaHUU TOIUIMBA KOJIMYECTBOM TEIJIOThI, HA3bIBAEMbIM

pacnojaraeMoil TeroTod Qp, M CyMMOH MOJE€3HO HUCHOJIB30BAaHHOM TEIOTHl Q1 H
TEIUIOBBIX OTEPh SHEPTUU:

Qp =01 +02+ Q3+ 04+ Q5+ Qs

raie  Q, — moTepu TEIIOTHI C YXOASIIMMH U3 KOTJIa IBIMOBBIMH Ta3aMu;
Qs — moTepu TerIa OT XUMHUYECKON HETIOTHOTHI CTOPaHUs TOTUIMBA (XUMHUYECKHMA

HEJI0XKOT);

Qs — morepu TeIa OT MEXAaHWYECKOW HEMOJHOTHl CrOpaHus TOTUIMBA
(MexaHUYEeCKUI HEJ0XKOT);

Qs — moTepu TEIUIOTHI B OKPYXKAIOIIYIO Cpeday dYepe3 OOMypoBKYy KoTia (OT

HapY>KHOTO OXJIAXKICHHUS);

Qs — moTepu Termia ¢ (HUIMYECKON TEIUIOTOM IUIaka (YYUTHIBAIOT ISl TBEPIBIX

BBICOKO30JIbHBIX TOILJIUB).
2.IToTepu 3Hepruu B KOTe/JbHBIX YCTAHOBKAX M IMYTH UX CHH)KEHUS
IIpaBuJabHBIN OTBET:

3HauuTeNbHAs YacTh TEIJIOBOW SHEPrUU NpU padboTe KOTENbHBIX TEPSETCS OT
HapYKHOTO OXJIAKIEHUS HArPETBIX MOBEPXHOCTEW KOTJIA. DTH MOTEPU MOKHO CHHU3UTh
32 CYET WCIIOJIb30BAHHUA MaTepHaioB OOMYPOBKM C MEHBIIMMHU 3HAYCHHUSIMH
KO3 (UIIUEHTOB TEIUIONPOBOAHOCTH, YBEIMUYEHUEM TOIIIMHBI OOMYPOBKH, a TaKXe 3a
CYET YaCTUYHOM (KOCBEHHOW) pEereHepalnuy IOTEPSIHHOIO TEIIa, €CIM HMCIOJIb30BaTh
BO3/[yX03a00p M3 MOMEIIEHUS KOTEIbHOW, OCOOCHHO W3 BepxHEW 30HBL. CHUXKEHHE
TEMIIEpaTypbl YXOJSMUIMX Ta30B Ha BBIXOJE M3 KOTJIa 32 CUYET MCIOJIb30BaHUS
SKOHOMAM3epoB, BO3AYyXOMNOJOrpeBareyield, KOHTAKTHBIX TEIIOOOMEHHUKOB (TIpsiMast
pereHepanysi TEIUIOBOM SHEPruM) J1aeT 3HAUMUTEIbHYI0 3KOHOMHIO SHEPrOHOCHUTENS M
noBeienus: KIIJI kotna.
3.3a cueTr Yero NPOMCXOAUT pereHepanus TeNJOBOl JIHEPrHd B KOTEJIbHBIX
YCTAHOBKAX

IIpaBu/IbLHBINA OTBET:

Perenepanus TEmnoOBOW 3HEPTUU MPOUCXOAUT 3a CUET MNEPEPACIPEHCIICHUS
TEIUIOTHI B TEIZIOOOMEHHHUKE OT YXOJAIIMX Ta30B (MPOJYKTOB CrOpaHUS TOILIMBA)
BO3/yXY, KOTOPBIM Harpe€BaeTcsl ¥ BO3BPAIIAET TEIUIOTY B TOIKY KOTJIA.
4.IToTepu 3HePIruM NMPHU TPAHCIIOPTHPOBKE TeEIJIa M TOPsYeil BObI
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IIpaBuJabHBIN OTBET:

[Ipu o0OcienoBaHUM TEIUIOTPACC MPOBEPSIOTCS CIEAYIOIIHE BO3MOYKHBIE
NPUYHHBI IOTEPU SHEPTUU:

— HaJIMYWE IUJIOXOr0 KayecTBa TEIJIOBOW HM30JSIUM (YyCTAHABIMBAETCS 10
(GakTHYeCKUM TEIUIOBBIM TOTEPSIM Ha OCHOBE pacxoja BOJbI W TaJICHUS
TeMrepaTyphbl);

— HajguMyue yTeYeK BOJABI B TeIloTpacce (OompenenseTcss IO pacxomay
NOJANMUTOYHOM BOJbI, JIMOO MO OajaHCy pacxoja BOJbI B MPSIMOM U OOpaTHOM
TPyOONpPOBOIAX);

— MOJTOIUICHUE TEIUIOTPACC C TIJI0XO0N TUAPOU3OJIAIUCH.
5.I1yTH cHM:KeHHe MOTePh YHEPIruM HAa TeIIoTpaccax

IIpaBH/IBLHBIN OTBET:

HoBbie »sHeprocOeperarmonyie TEXHOJOTMHM W MaTepHalibl, Ha KOTOPBIX
OCHOBAHO TMPOMU3BOJCTBO TEIUIOTHAPOU30IMPOBAHHBIX TpyO (B YacTHOCTH
MIEHOIIOJIMYPETaH), TO3BOJIIIOT o0ecreunth Oe3aBapuiiHoe u 3 deKTUBHOE
TeMJI0CHAOKEeHNEe, CHU3UTh MOTEpH Teruia B 3-4 pa3a HOPMATUBHBIX U YBEIWYUTH
JIJIMTEIIBHOCTD 3KCIuTyaranuu 10 30 jer.

6. 3a cuer 4ero [OCTUraeTrcsi 3KOHOMMA TeIla B CHCTeMax OTOIUVIEHUSA U
BEHTH/IALIMH )KHBOTHOBOAUECKHX 00HEKTOB.
IIpaBuJabHBIN OTBET:

DKOHOMUSI TEIUIOBOM IHEPTUHU MPU 3TOM MOXKET OBITh JOCTUTHYTA 3a CYET
yTUau3auu  (U3MYECKOTO TeIja BO3/yXa, YJIalsieMoro u3 IMOMEIICHUS, B
PEKyNepaTUBHOM TEIUIOOOMEHHHKE, 4epe3 KOTOpbIi B OOpAaTHOM HaMpaBICHUU
npoXoAUT aTtMocepHbli BO3MyX K KajgopudepHoir ycranoBke. Ilpu sToM
OYEBHJIHO, YTO PKOHOMHUS Temia OyJeT MPONOoplHOHATIbHA PACUETHOMY Mepenany
TEMIEPATYP MEXKAY BHYTPEHHUM U HAPYKHBIM BO3TyXOM.

7.3anuimuTe Kak  omnpeaessieTcsi  pacmojiaraemMasi  TelJjiora, TNpu
IKCILTYyATAIIMHU TU3eJIb-TeHepaTopa

Qs = Q5 - B,

rae QF — remsora cropanus (TEIIOTBOPHAs CIIOCOOHOCTE) 1 Kr

TOILTHBA, KJ[K/KT,
B — pacxona nu3eapHOTr0 TOIUIMBA, KT/C.

@OH/T OLEHOYHBIX CPEACTB i TMpPOBeJEeHHsI TOBTOPHOW MPOMEXYTOUYHOU
aTTecTaluu (OpMUpyeTCs M3 YKC/a OLIEHOYHBIX CpeACTB IO TeMaMm, KOTOpble He
OCBOEHBI CTY/IeHTOM.
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IIpumeuaHue:
[oroHUTeIbHbIe  KOHTPOJIbHBIE — UCIIBITAHUSL  TIPOBOAATCA  Jisl  CTY/JEHTOB,
HaOpaBimx meHee 50 ©OawioB (B CoOTBeTCTBUH C «Ilojlo’keHHEM O MO/Y/IbHO-

DPEUTHUHTOBOM CUCTEMEY).

Tabmna 6 — Kpurepun oneHku c()opMHPOBAHHOCTH KOMIIETeHITHH

Koz v HariMeHOBaHKe UHAUKATOPA JOCT)KEeHUST
KOMITeTeHI[UU
(4acTy KOMIeTeHI1H)

Kputepuu oieHrBaHus c)OpMUPOBAaHHOCTH
KOMIeTeHLIUM (YaCTH KOMITEeTEHLIUN)

COOTBETCTBYET OLIeHKe «y/0BJIeTBOPUTEIbHO» 50-
64% 0T MakCcMMaJIbHOro Oasia

NO-1yk-1. Awnanusupyer Ipo0JIEMHYO
CUTyallMl0  KakK  CHUCTeMY, BbISB/IsAS  ee
COCTABJISIFOIIIME U CBSI3U MeXX/1y HUMHU

N-2yk-1. OcywecTsisieT TNOWCK BapUaHTOB
pelleHus TT0CTaB/IeHHOW TPOOIeMHON CHUTyaluu
Ha OCHOBe JIOCTYIHbBIX UCTOYHHUKOB UH(OPMAL[UU

U-3yk-1. OripefienissieT B paMKax BbIOpaHHOTO
aropUuTMa BOMOPOCHI (3aZauu), TOAJIeXKalue
JanpHenien paspabotke. ITpeayaraet criocoObl
WX peLleHUs

Na-4yxa Pa3pabatbiBaeT CTpaTeruto
JOCTH)KeHUS MOCTaB/I€HHON Liesiv KakK
T10C/1e/l0BaTe/IbHOCTb 111aros., rpesBUAsA

pe3y/nbTaT KaKJOr0 W3 HUX U OLeHMUBas HUX
B/IMSIHME HA BHeIlIHee OKPY)KeHHe TIaHhpYeMOU
JledTe/lbHOCTY Y Ha  B3aMMOOTHOLLEHHUS
YUaCTHUKOB 3TOU [1eATe/TbHOCTH

W I-1rkoc-1 Pa3pabaTbiBaeT mepcrieKTUBHbBIE
TJIaHBI ¥ TEXHOJIOTUM B 00/1aCTU MeXaHU3al[uu U
aBTOMaTH3aLuu NPOLeCCOB B
CeMbCKOX035IMCTBEHHOW OpraHu3alyun

CTyzieHT, B OCHOBHOM, 3HaeT MaTepuaJl 1o TeMe,
OTBeuaeT Ha MOCTaB/IEHHbIE BOPOCHI C
HeOOJIbIINMU 3aTPyJHEHUsIMU. YaCTUUHO yMeeT
TIPOBO/IUTH PACUYETHI TIO3BOJISIOIIME OTIPE/IETUTh
9KOHOMHUIO 37IEKTPUUYECKOM IHEPTUM TIPH
BHE/IPEHUU TPe/i/laraéMoi MO/IePHU3ALUH.
Mo>keT IPOBOJUTE aHa/IU3 TIPOOJIEMHOMN CUTYyaLU
KaK CHCTEMbI, BBISBJISISI €€ COCTABJISIFOILIHE U CBSI3U
Mexay HuMu. CriocobeH OCyIeCTBATh MOUCK
BapUAHTOB PeIIeHHs TIOCTaB/IeHHOH MPo0IeMHOM
CUTYal[UM Ha OCHOBE JIOCTYITHBIX NCTOYHUKOB
WH(OpPMAIUK ¥ OTIPe/ie/ISTh B paMKaX BbIOPDAHHOTO
aJIrOpUTMa BOMPOCHI (3a/1auu), MOA/IexKallue
JanbHeniel papaborke. CriocobeH mpeiaraTh
CrocoObI uX pereHus. Mo)keT pa3pabaThiBaTh
CTpATETHIO JOCTH)KEHUsI TIOCTAB/IEHHOH 11e/Th Kak
TIOC/1e/]OBATeIbHOCTb 11aroB, MPe/IBU/IS Pe3yJ/IbTaT
Ka)KZIOTO U3 HUX U OLIeHUBAsl UX BIUSHKE Ha
BHEIITHee OKPY)KeHHe TJIaHUPYEMOH J1esITeTbHOCTH
Y Ha B3aMMOOTHOILIEHUsI Y49aCTHUKOB 3TOMN
nesrensHOCTH. CriocobeH pa3pabaTbiBaTh
TIepCIIeKTUBHBIE TUIaHbI U TEXHOJIOTHUU B 00/1aCTH
MeXaHU3al[UM U aBTOMAaTU3aL[UH TTPOLIECCOB B
CebCKOXO03SIMCTBEHHOM OpraHu3aluu
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