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IlacnopT ¢oHJA OLIEHOUYHBIX CPeJCTB

3/1eKTPUUeCKOU SHepruun

Tabmwma 1
O11eHOUHBIe
dopmMupyeMbie KOMITETeHLIUN Konuue
Moy JUCIUTTAHBI MaTepHaJIbl
WA UX YaCTH CTBO
Y Cpe/iCTBa
HEepPreTHK
Jnepre 5 4 YK-1 Criocob6eH oCyIIiecTB/ISTh T 50
FHEPTOCOEPEMEHHUE, KPUTUUECKUM aHa/ini3 TIpoOIeMHbIX B CCThI
HEpreTUYeCcKH bI: « TIPOCHI /1/1sT
JHEPTETUHECKHE Pecype CUTYaIWii Ha OCHOBE CUCTEMHOTO g POCBI ATt 35
OCHOBHbIE TeDPMUHBI U HO/IX0/1a, BRIPAGaTLIBaTh CTpaTermio | COOECEAOBaHN
oripe/ieNIeHust neHCTRHA.
[TKoc-1 CriocobeH pa3pabaTbiBaTh TecTsl 25
TonnuBHO-
MepCIIeKTUBHbIE T/IaHbI U Bomnpocs! gj1st
JHepreTHUeCKHe pecypchbl
TEeXHOJIOTMH B 00/1aCTH cobecegoBaHus 12
MeXaHHW3al[u¥ U aBTOMaTU3aliu
Tonyuense, exaHu3al] aBTOMaTH3al] Teers 26
rpeoOpa3oBaHye U TMpOUECCoBB BoONDOChL U1
i — CeJ/IbCKOXO035IMCTBEHHOU p pi!
OpraHu3al|H. cobecemoBaHust 12




1 OHEHOYHBIE MATEPUAJIbI, HEOBXOJNMBbIE
JI/IA OITEHKY 3HAHWI, YMEHUM 11 HABBIKOB JIEAATE/IBHOCTHU
B ITPOLHECCE OCBOEHUSA JUCIHUII/INHBI

Tabsnura 2 — dopMupyemMbie KOMITETEHL[AN TI0 BCEM TeMaM JUCLUATITMHbI

Kop u OueHouHbIe
Kop v HaMeHOBaHUe WHAWKATOpa AOCT>KEeHHs
HauMeHOBaHHe MaTepuarbl
KOMIIeTeHIIUM (YaCTH KOMITeTEeHLIUN )
KOMITeTeHI[UU Y Cpe/icTBa

OHepreTukKa, JHeprocoepexeHue, JHepreTHUeCcKue pecypcbl: 0CHOBHbIE
TEePMHUHBI U OTIpe/ie/IeHUsl

WU-1yk-1. AHanu3upyeT mNpoO/JEeMHYIO CHUTyal[di0 Kak
CUCTEMY, BbISBJISIL ee COCTABJISIOLIME U CBSI3U MeXIY HUMU

NO-2yk-1. OcyljecTBisieT IMOUCK BapyUaHTOB pelleHus
TOCTaB/IeHHOW  MpOOJeMHOW ~ CUTyallud Ha  OCHOBE
JOCTYIHBIX UCTOYHUKOB MH(OpMaLUU

U/1-3yk-1. OnpeziesisieT B paMKaxX BbIOPaHHOTO aarOpUTMa
BOTIPOCHI (3a/1auM), TOAJIeXKaIle JanbHelineli pa3paboTke.
I[Mpennaraet criocoObl MX pelleHust

Tectsl
W-4yx.1  Pa3pabaTblBaeT  CTpPATeTHIO  JIOCTHDKEHUS
YK-1 Crniocoben o Bormpockr ajist
TOCTaB/IeHHOW Lleld KakK I0C/e[loBaTe/IbHOCTh  I11aros,
OCYIIIeCTB/IATh CO6€C€,£LOBaHI/IH
. TpeJiBU/l pe3y/bTaT KaKJOro M3 HUX U OLEeHuBas HUX
KPHTHq%CKHH B/AUSIHUE Ha  BHeIIHee  OKpYy)XKeHHWe  IJIaHHpyeMoM
aHa/I13 MPODNIEMHBIX | /60 e/bHOCTM M Ha B3aMMOOTHOLIEHHSI YYACTHUKOB 3TOM
C”Ty;’fg‘z JEOOFCOHOBE JeAATeILHOCTH
W I-1rkoc-1 Pa3pabaTbiBaeT nepCrieKTHBHBIE TJIaHbl U
nogxo,qa, TeXHOJIOTUU B 00/1aCTH MexXaHMU3alliy U aBTOMaTH3aluu
BBIPADATRIBATE TPOLIECCOB B CeJIbCKOX03IMCTBEHHOM OpraHu3aLin
CTpaTeruro
NefCTBHiA. Ton/IMBHO-3HepreTuyecKkue pecypchbl
I[TKoc-1 CriocobeH U-1yk-1. AHamu3upyeT MpoOJeMHYI0 CUTYal[Ui0 Kak
pa3spabarbIBaTh CUCTEMY, BbISIBJISISI €€ COCTAaBJISIFOIME U CBS3U MEXy HUMHU
[I€pCTIeKTUBHbIE N-2yk-1. OcyljecTBisger IOUCK BapUaHTOB pellleHus
T/IaHBI A MOCTaB/IeHHOW  TPOOJEMHOM  CUTyalldid Ha  OCHOBE
TEXHO/IOTHH B JOCTYIHBIX UCTOYHHUKOB MH(OpMaLin
obnacru U-3yk-1. Onpezesnsier B paMKax BbIOPaHHOTO aaropuUTMa
MexaHu3alnu u BOTIPOCHI (3a/lauM), TMOZieKallue JanbHeuiedi pa3paboTke.
aBTOMaTh3alun [TpeayiaraeT criocoObI UX peIIeHuUs TecTor
1poreccos B NU-4yk.1  Pa3pabaTbiBaeT  CTpaTernt0  AOCTHKEHUS BOLDOCLL LISt
CE/IbCKOXO3AMCTBEH  |1jocTaB/eHHOW 1[e/IM  KaK T[0C/e0BaTe/IbHOCTh — II1aroB, P A
cobece10BaHUs

HOW OPraHM3alMil  |rpeniujisi pe3y/bTaT KaKZOLO W3 HUX U OLEHHBAs KX
BWSIHUE HA  BHeIIHee  OKPY)XKeHWe  IJITAHUPYeMOU
JesiTe/IbHOCTM U Ha B3aWMOOTHOIIIEHUs] yYaCTHUKOB 3TOMU
JesITeTbHOCTH

W I-1rkoc-1 Pa3pabaTbiBaeT mepcrieKTHBHBIE TJIaHbI U
TEXHOJIOTHH B 00/1aCTH MeXaHU3alluy ¥ aBTOMAaTH3al[|uK
TMIPOLIECCOB B CeMbCKOXO035HMCTBEHHOM OpraHu3aLyin

ITonyueHue, npeodpa3oBaHue U UCIO0/IH30BaHUE 3/IEKTPHYECKOH YHEPIUH

U-1yk.1. AHanu3upyeT TMpoOJeMHYI0 CUTyalui0 Kak
CHCTEMY, BBISIB/ISISI €€ COCTABJISIONIUE U CBSI3U MEXKIY HUMU TecTsI




JOCTYIIHBIX UICTOUHUKOB MH(OpMaLUr

W-3yk-1. OmnipefensieT B paMKax BbIOpaHHOT'O a/JTOpPUTMa
BOTIPOCHI (3a/1aun), TOZJIeXalle AabHeleld pa3paboTke.
I[pesnaraet criocobbl UX pelleHust

NUd-4yx.1  Pa3pabaTbiBaeT  CTpaTerut0  JOCTWKEHUS
NIOCTaB/JIeHHOW Lield KakK [0C/1e[loBaTe/IbHOCTh  111aros,
NpeJiBU/l  pe3ynbTaT KaK[Oro W3 HUX M OLeHuBasg HUX
B/USIHAe Ha  BHelIHee  OKpPY)XeHWe  IJIJaHUPyeMOH
JlesITeIbHOCTM U Ha B3aWMOOTHOILIEHHSI YYaCTHUKOB 3TOU
JesTe/IbHOCTU

N-1rKoc-1 Pa3pabaTbiBaeT repcrieKTHBHBIE TJIAHBI U
TEXHOJIOTMH B 00/1aCT MexaHu3aluy ¥ aBTOMaTH3alin
TIPOLIeCCOB B CeIbCKOX031CTBEHHOM OpraHv3alyy

Moayab: « JHepreTvka, 3HED[‘0C68DE)KEHI/IE, JHeprerunyecKkue pecypcnoli:
OCHOBHbI€ TEDMMHBI M onipeae/jieHusa»

Tecmbl
Bblbepume 00uH npasuibHbIll 6ApUAHM:
I'Ae nmpou3BoANTCs 00JIbLIAS YaCTh J1eKTPo3Hepruu B Poccuun?
+Ha KOHJEHCALMOHHBIX 3JIEKTPOCTAHLUSAX
Ha TerI03JIeKTPOLIeHTPasISX
Ha TUAPO3/IeKTPOCTaHLIUSX
Ha aTOMHBIX 3JIEKTPOCTAHL[ASX

Kakue reHepaTopbl UCIT0/Ib3YHTCH Hd BJIEKTPOCTEIHI.II/IHX?
dCHMHXPOHHBIE C ¢)83HBIM pPOTOpPpOM

dCHMHXPOHHBIE€ C KOPOTKO3dMKHYTBIM POTOPOM

+CI/IHXpOHHI:>Ie

reHepaTopsl IIOCTOAHHOI'O TOKA

Ilo kakoMy puHIMITY padoTaer Tpancgopmarop?
repeiada 371eKTPO3HEPTUU 3TIeKTPUUECKUM Ty TeM
+TIepe/jaya SHePrUy MarHUTHBIM ITyTeM 110 MarHUTOTIPOBOAY
riepejilaya SHePTryUU CMeIllaHHBIM ITyTeM 110 MarHUTOIIPOBOY
repe/iaya 3Hepruy 6e3 MarHUTOTIPOBOZA

Kokoe conpoTuB/ieHHe MPOBOAHUKA NMPeodpa3yeT 3/IeKTPUUECKYH0 SHEPTHI0 B
TEN/IOBYI0 MPH NPOTeKAaHUM TOKA?

peakTHBHOE

MoJIHOe

+aKTHUBHOE

aKTUBHO-€MKOCTHOE

N-2yk1. OcyllecTtsisseT IOUCK BApUaHTOB — pelleHus Bormpocs! gjis
MOCTaB/IeHHOW  MpobjieMHONM  CUTyalluM Ha  OCHOBe | cobeceqoBaHMS




ITo kako# popmysie BEIUMC/ISIOTCA IOTEPU AKTUBHOM MOIIJHOCTH B 0/fHO(a3HOM
JINHUU?
+P = (Rmp+Rogp) I?

S=UR
Q=RI
P= JRZ 1

ITo kakomn d)OpMyI[E BbIYHC/IAKTCA IIOTEPH AKTUBHOM SHEPruM B MdIrHUTOIIPpOBOJ¢
Tpancopmaropa?

AW,y = Apkgtrozz

AWxx = APXXtI"Oﬂ

AW, = AP, T

+ Avax = APXX (tF()ﬂ _tPEM)

ITo kakom (l)OpMyI[e BbIYNUIAKTCA ITIOTEPHA AKTUBHOU JHEprum B 06MOTKaX
TpaHC(])opMaTopa 3d FOA?

AWOEM = APK_?tFOﬂ .

AW, 5 = APt rox

+ AW, =APK3R3AFZT

AW)CX =\/§ IHOMU HOMRB’AI“'

Kak BHIYHCIMTH MOTEPH aKTHBHOM YHEPruM 3a roj B IMHUH 3/1eKTponepejaun?
AW, =-/3 VoY rioad ™

AW, =/3 VoI ron @ - Ri

AW, = 1Y ron® - Ry

+ AW, = IMAKCZT ‘R

JI/is1 uero CJIy)KMT MarHUTONPOBOJ B TpaHchopmaTope?
[J1S1 CO3[JaHWs] MarHUTHOTO TIOTOKA

J/1s1 yBeJIMUeHUs1 MacChl TpaHc(opmaTopa

+7IJIsI MAarHUTHOM CBSI3U MeXy 0OMOTKaMH

JJIS1 OXJ1aXK€HUS

UTo sAB/sieTCA reHepaTopoM PeaKTUBHOM MOLIHOCTH B JIMHUM?
MPOBO/, 110/, BLICOKMM HarpshkKeHueM

+eMKOCTHasi IPOBOJAUMOCTb MeXXJy POBOZIOM U 3eMJier

TOK, MTPOTEKAKOL1M M0 MPOBOJY

TOK, MPOTEKArOLUI 110 coceZiHeMY TIPOBOAY

B Kakux eiUHHMLIaX U3MePAETCS aKTUBHAs YHeprus?
B KBT

+B KBT-uacax

B KBA yacax



B KBAp-uacax

Kakumu npubopamu u3mepsieTcsi akTUBHAsI SHeprus?
BaTTMeTpaMu

BapMeTpaMu

HarpspkeHueM M TOKaMH

+CUyeTYMKaMy aKTUBHOU SHEePIrUu

Kakumu npubdopaMu u3MepsieTcsi aKTUBHAA MOIHOCTh?
+BaTTMeTpaMH

BapMeTpaMu

HarpspkeHreM U TOKaMU

CYETYMKAMU aKTUBHOU SHEPTUU

ITo kakou popmy.ie onpe/e/sieTcCs MOTHASI MOIHOCTDb Tpex(a3HOU
3/IEKTPOYCTAHOBKM?

S=Ul

S =U Il cose

S =./3U I cosep

+s=/3Ul

Uto Takoe K03(PUIHeHT MOLIHOCTH (Cos @)?

YTOJ1 MEX/1y BEKTOPaMH HampsKeHU!

KOCHHYC yTJ/la MEXXJly BEKTOPaMH TOKOB

+0THOILIIEHWe aKTUBHOM MOILIHOCTH K MOJIHOW MOIIIHOCTH
OTHOILLIEHUE aKTMBHOM MOIIIHOCTH K peaKTUBHOW MOIIJHOCTH

JI7isi yero Ha MOACTAHMAX YCTAaHAB/JIUBAIOT KOH/IEHCaTOPHbIe DaTapen?
OISl CHYDKeHUSI TOKa, TiepeZiaBaeMoro roTpeouTe isam

J/1s1 KOMIIeHCallii eMKOCTHOT'O TOKa 3aMbIKaHHWsI Ha 3€MJII0

+[17151 CHY)KEHUSI TOKa, TI0/Ty4yaeMoro no/iCTaHIuen U3 CeTu

ZJIsT KOMITEHCAI[UM eMKOCTHOTO TOKa COOCTBEHHBIX HYK]I

Kakas ¢opmy/ia oTpakaeT NoJiHOe CONPOTHUB/IEHUE U3 I10C/1e/[0BaTe/IbHO
BK/IIOUEHHBIX CONMPOTHUB/IEHNN: aKTUBHOI0 R, eMKOCTHOr0 Xc U MHAYKTUBHOr0 X1.?
Z=R+ X+ JXc

Z=(R+X,)—JXc

+Z=R+ j(XL _xc)

Z=((R+X.)—JX_

Kak paccunTarh NoTepy aKTUBHOM MOIIIHOCTHU B JIMHUM Y/IeKTponepegaum?
AP, =/31%R,,

AP, =/312(R, + jX )

AP, =/31U Z,

+AP, =31°R,,



Kak PACCUUTATD MIOTEPH AaKTHUBHOH SHEPIruM 34 roja B IMHUHU BJIEKTPOHEPEAEI‘-II/I?
AW, =3 12Rt,,

AW, =3 1R,z

+ AW, =31,,,..°R,T

AW, =31, Rt oy

UTo Takoe BpeMs KCI0/1b30BaHUA MAaKCUMAa/IbHOW Harpy3kKu?

BpeMs paboThbl C MAaKCUMaTbHOM HAarpy3Koi B TeUeHHe roja

BpeMs paboThbl C MaKCUMaTbHOM Harpy3Koi B TeueHHe Mecsiia

BpeMsi paboThI B UaChl MAaKCUMaJIbHOM HAarpy3KU SHEeProCUCTeMbl

+Bpemsi, 3a KOTOpoe Mpy MaKCHMaibHOW Harpy3ke OyeT MoTpeb/siTbCsl peaibHOe
To/I0BO€ KOJIMUeCTBO 3/IeKTPOIHEPTUU

UYTo0 TaKoe BpemMs UCII0/Ib30BAaHUS N10TEPh?

BpeMst pabOoThI OTpebrTesIs Ha XOJI0CTOM X0y

BpeMst pabOThI OTpebuTeIs TI0/] Harpy3KOoi

+BpeMsi, 3a KOTOpOe NPU MaKCHMaJIbHOUW Harpy3ke OyyT peasibHble IOTEPH SHEPTUU B
TeueHue rojia

BpeMsI TTPOTeKaHUsI MaKCHMaJIbHOM Harpy3KH 3a rofj

ITo kako# (popMyJie BBIUMC/IAETCA HOMHUHA/IBHBIN TOK Tpex(a3Horo
Tpancgopmaropa?

I _ Swou
HOM =
U

HOM
o ZSH&
HOM \/é U ot
IHOM =\L/J§H—OZM
;
| o :\/24;e
.
Uto Takoe kK03 puipeHT TpaHC(hoOpMaIUi CUI0BOro TpaHcdopmaropa?
< Yo

T
U 2dA3

Cc

17

ITouemy mnepek/uaTenb aHuang B TpaHchopmaropax 10/0,4 KB Ha3bIBalOT
nepekJ/iouaresib 0e3 Bo30yxaeHus (II6B)?
repeK/IrouaeT YMC/I0 BUTKOB TIPU HeOOJTBIIIOM TOKe Harpy3Ku



NepeKsIroyaeT YKC/I0 BUTKOB IIPU TOKE XOI0CTOr0 X04a
+TIepeK/IrouaeT YUC/IO BUTKOB MPY OTCYTCTBUW HaIPSDKEHUS
TJIaBHO M3MEHsIeT UMC/I0 BUTKOB 0OMOTOK

Ckobko K03¢punmenToB TpanchopMamii MO)KHO YCTAaHOBHTD
Ha TpaHcdopmaTtope (6-10)/0,4 kB npu nomomu ITBB?

OJTUH

+IITh

yeThbIpe

BOCEMb

Kak nosiydaroT B TpaHcopMaTope HeperyJupyeMyro J00aBKy HanpsDKeHHs?
M3MeHeHUeM M0JI0XKeHUs MepeK/Irodarelisi «aHand»

NoZiBeJleH’eM K TpaHC(OPMAaTOpy MOBBILLIEHHOTO HaPsKeHUs

+yBeIMUeHHEeM UHC/Ia BUTKOB BTOPUYHOM 0OMOTKH

yMeHbIIIeHHeM UKC/la BATKOB MepBUYHONM 0OMOTKH

KakuMu anmaparaMd KOMMYTHMPYKT TOKH X0JI0OCTOr0 Xo0ja TpaHc(opmMaTopoB
MoiHocThI0 10 400 kBA B cetn 10 KB?

+pa3beIUHUTESIMU

BBIK/TFOUaTe/IIMU Harpy3Ku

BaKyyMHbBIMU BbIK/TFOUaTeISIMUA

ripegoxpanuressiMu Ha 10 kB

KakuMu anmapataMy He/lb3sd BK/JIKWUYaTh M OTK/IKYaTh TpaHcdopmaTop
MoIIfHOCTBIO /10 630 KBA B cetu 10 kB noj Harpy3kou?

+pa3beJUHUTESIMU

BBIK/TFOUATE/ISIMU Harpy3Ku

BaKyyMHbBIMU BbIK/TFOUATEISIMUA

MacC/ISTHBIMU BBIK/TFOYaTe/ISIMU

Yem 3amummarT Tpancdopmatop (10-6)/0,4 kB ot K3 BHyTpH 0aka?
aBTOMaTaMu Ha cTopoHe 0,4 kB

OrpaHUUMTe/ISIMUA NlepeHanpsbkeHnd Ha ctopoHe 10 kB
+rpesoxpaHuTensiMi Ha cTopoHe 10 kB

pa3beauHUTeIsIMUA Ha cTopoHe 10 kKB

Yem 3amumaoT Tpadcopmatop (10-6)/0,4 kB ot BHemnHux K3 (Ha TUHHAX
0,4 xB)?

+aBToMaTtamMu Ha ctopoHe 0,4 kB

OrpaHUYUTEJISIMU TTepeHanpsbkeHu Ha ctopoHe 10 kB

rpeZiloXpaHuTesiAsMu Ha cTopoHe 10 kB

pasbeJuHUTeIsIMU Ha cTopoHe 10 kB

Yo Takoe (pazupoBka TpaHchopmMaTopon?



CpaBHeHUe YPOBHeW HampspKeHUs BYX TpaHC(OPMaTOpPOB

MpOBepKa COeJUHEHUsI HyJIeBbIX MMPOBOJHUKOB BYX TpaHC(HOPMaTOpOB
+TIpOBepKa OTCYTCTBUSI HAIPsDKEHUsI MeXXAy OJJHOUMeHHbIMU (azaMu
MpOBepKa Ha/IMuMsi HarpsbkeHUst Mexxay (a3oi u 3emuieid

JI/is1 yero MarHUTONMPOBOA TPaHchopMaTopa WIUXTYeTCHA?
[Jis ynoOCcTBa MOHTaXa

+/17151 CHUDKEeHUsI IOTepb X0JI0CTOT0 X0/ja

JJ1s1 CHYDKEHUSI Harpy30UHbIX MOTe€Pb MOLLIHOCTH

JJ1s1 peryJIMpOBaHUs HaTPSDKeHUsT

UT0 3aMeHAT B 3/IEKTPOTeXHUKEe BeKTOpaMHu?
J/TMHHBIE YYaCTKW JIMHUW 3JIeKTpOIiepejauun

nro0bIe TIPOBO/Ia C OTBETBJIEHUSIMHU

COTIPOTHBJIEHUS

+CUHYCOM/JA/IbHO U3MEHSIIOL1eCs] BeJIMUUHBI BO BpeMeHU

Kakoii HCTOUHHK BbIpa0aThIBAeT CHHYCOHAQ/ILHO U3MEHSIOIIeeCs: HanpsHKeHue?
IBYX0OMOTOUHBIN TpaHC(HopMaTop

TPex0OMOTOUHBIN TpaHC(HOpMaTOp

+CUHXPOHHBIM TeHepaTop

ACMHXPOHHbBIN JIBUTaTe/b C (Ja3HbIM POTOPOM

Ha Kakoii U3 BeKTOPHbIX MarpaMM O0TPa)keHO B3aMMHOe Pacio/io)keHue BeKTOPOB

HanpsHbKeHUH ¥ TOKOB B Tpex(a3HOM HarpeBareJie?
Ua U

Ha Kako# U3 BeKTOPHBIX MarpaMM OTPa)keHO B3aMMHOe PacIo/io)KeHHe BeKTOPOB

HalIpAXXKEeHHUA U TOKOB B KOH/IEHCATOPpe /ifd KOMIIEHCAIIUN peaKTHBHOﬁ MO]J.[HOCTI/I?
Un Un U U




b
B
r

UTo u3MeHseT KOH/|eHCAaTOP, MO/JK/II0UeHHbIN Napasijie/ibHO HarpysKe?
WH/JYKTHUBHOE COMPOTUB/IEHUE JTUHUU

WHJYKTUBHOE COTIPOTUBJIEHUE Harpy3Ku

+HUHJYKTUBHBIN TOK U3 CE€TH

VHAYKTUBHBIN TOK Harpy3Ku

Kakoii 3¢pdekT gaeT ycTaHOBKa KOHAEHCATOPOB Mapa/uie/ibHO Harpy3ke?
+CHWKAIOTCS TTOTepY YHEPrUU B MUTAOIIeN ceTr

CHW)KAIOTCSI TIOTepH SHEPTUU B Harpy3Ke

CHW)KaeTCsl HalpsbKeHUe Ha Harpys3ke

CHW)KaeTCsl TOK B Harpy3Ke

IToueMy KOHAeHcaTOPHI B TPpexda3Hoil faTapee MOJK/IIOYAITCS TPeyroJIbHUKOM Ha
JIMHeNHOe HanpshKeHue, a He Ha (pa3Hoe?

13-3a y400CTBa pa3melljeHUsI KOHIeHCAaTOPOB

peakTHBHasi MOLLIHOCTb KOHZIEHCaTOPOB Bo3pacTaeT B 1,73 pasa

peakTUBHAas MOLLIHOCTb KOHIEHCAaTOPOB BO3pacTaeT B 2 pa3a

+peakTHBHAasI MOIIIHOCTh KOH/IEHCAaTOPOB BO3pacTaeT B 3 pasa

Jl7ist uero Heo0XoAMMa peaKTHBHAA MOIIJHOCTD 3/IEKTPO/{BUTraTe/IAM?
IS TIOJIeP>KaHUS YPOBHS HAIIPSDKEHUS

+/1JI1 CO3/JaHKsI BPAILIAIOIIeroCss MarHUTHOI'O T10JIST

/151 KOMIIEHCAI[UM YaCTH aKTUBHOM MOIITHOCTH

J7Is1 00eCIIeUeHUsT CKOTbKEHHST

Kak BBIYHC/IMTH CPeJHIOI0 AKTHBHYH MOIIHOCTH MOTPEOHUTE/IsI MO0 NMOKa3aHUAM
CcueTurMKa aKTUBHOM YHePruu?

Pa3HOCTh MOKa3aHWK CYETUYMKA 38 MeCAL| pa3/le/IMTh Ha YUCIIO JHer

Pa3HOCTh MOKa3aHUM CYeTUMKa YMHOKUTL Ha Bpemsi usmepeHust Pcp=(Nkor —Nuau)tusm
Pa3HOCTh MOKa3aHUM CUeTUYMKA Pa3fe/IuTh Ha BpeMsi U3MepeHUst (Nkon —Nuau )/tusm
+pa3HOCTb NOKa3aHUM CUeTUYMKA pa3/ie/IMTh Ha BpeMs U3MepeHus B CeKyH/jax U
YMHOXMUTb Ha 3600 Fer = M%OO

H3M
ITo kako# (popmysie BEIUMC/ISAETCSA MOIIHOCTh KOHAGHCATOPHOM OaTapen?

Qq =Fep COSQ
Q — |:>CP
< cose

+Q« =Pr (19901 —1990p15)
Qx = Pept9(@uirp — Proes)



IIpu U3BeCTHOM eMKOCTH KOH/J€HCaTopa KaK BBIUMC/IMTh eMKOCTh KOH/JeHCATOPHOU
OaTapen nNpu coeAMHEHUH TPEYroJIbHUKOM?

+Q =3wCU,

Q« =3 wCU,

Q« =15 wCU

Qk = @wCUy

Kak B3auMoCBsI3aHbI dKTHUBHAs, II0/THAA U P€dKTUBHAA MO]J.[HOCTH?

S=P+Q
+S=4P+Q
Q=+J/S-P
Q=+s*-pP?

Ec/1 U3BeCcTeH C0S () MoTpeduTe /s, KAaK HAWTH tg @ A/IA BHIUYKMC/IEHHS IIyHTOBOM
KOH/IeHCAaTOpPHO# OaTapen?

tg =cos —+[1—cos 2

tg =cos /./1—cos ?

tg =cos +.1—cos ?

+tg =./1—cos ? /cos

JI7isi uero Heo0X0AMMO CHMMETPHUPOBATh HAarpPy3KHu?
[T oTipeiesieHus1, K Kakoi (ha3e Mo/K/I0uUeH moTpebureb
J71s1 TIOTK/TIOUeHUs TTIoTpebuTe el 00/IbIIION MOIITHOCTH
+7JI CHYDKEeHHMSI TTI0Tepb SHEPTHH B CETU

JUTS YBEJTMUEHUS IJTAHBI TAHAN

Kak u3MeHATCS MOTePH MOIIHOCTH B CETH, eC/IM CeueHHe Hy/IeBOro mpoBoja oyaer
B /iBa pa3a MeHblIe ceyeHus (pa3sHoro nposoja?

MOTepY MOIIHOCTH He U3MEeHSITCS

+T10TepU MOLIHOCTU yBeINYaTCs

MOTepY MOIIIHOCTH CHU3SITCS

TIOTEPHU MOIITHOCTH OyAyT 3aBUCETh OT MOII[HOCTH ITUTAOITEro TpaHchopMaTopa

K munum 380 B noakroueHs! K AByM (pazam jABe oaHO(pa3HbIe Harpy3ku 15 u 15 A.
Kakoii TOK nmpoTeKaeT 1o Hy/ieBOMY IpPoBoJy?

+15A

30 A

5 A

25 A

Kak onpejenmuTs TOK B Hy/IeBOM npoBoje B uHuM 380 B nmpu HecumMMeTpuuHOU
Harpyske?

B HYJIEBOM TPOBO/Ie MpOoTeKaeT HaubobIMii U3 (ha3HbIX TOKOB

B HYJIEBOM IPOBO/Ie MPOTeKaeT HauMeHbIIMi U3 (ha3HbIX TOKOB

B HYJIeBOM MPOBO/Ie TIPOTeKaeT CyMMa BeKTOPOB HaubO0/Ibl1ero ¥ HauMeHbI11er0 TOKOB



+B HyJIeBOM MPOBO/Ie MPOTeKaeT reoMeTpruyeckasi CyMMa BEKTOPOB TOKOB Tpex (a3

Ha mexayda3Hoe HanpsHKeHUe MO/K/II0YeH CBaPOYHbIN anmapaT ¢ TOKOM B KaX/[0#
(daze 25 A, a K TpeTheii paze — HarpeBaresb ¢ ToKoM 9 A. Kakoii ToK Oyjer B
HYyJ/IeBOM IIpoBoje?

25-9=16 A

25+9=34 A

+9A

18 A

Bonpocbl 015 cobecedosaHust

Ces3p medcdy nompebsaeHueM U npou3eo0CmeoM 371eKmpo3Hepauu
1. 3amuiwmre opmysly pacuyéTa No/JHOM Tpex(a3HOU MOIIHOCTH.
. Uto Takoe K03 duimeHT TpaHcHopmaruu TpaHchopmaropa?
3. Kak U3MeHAITCS  COMpOTUB/JEHUS NpUA  Tapayle/lbHOM  TOAK/IHOUYEHUH
norpebuTesnei?
Kakoii Tok notpe6sisieT Tpexda3Hbiii HarpeBaTesb 10,5 KBT?
. Kak pearupyroT reHeparopbl 3/IeKTPOCTAaHLIMM Ha CHW)KEHME Harpy3kKd B HOUHOE
BpeMs?
st yero ycraHaB/IMBaKOT MOBbILIAIOLYE TPAHCPOPMATOPhI B CUCTEMaXx?
Kakue cxembl coefiuHeHHsT OOMOTOK TpaHC(HOPMAaTOpPOB W3roTaB/IMBAlOT Ha
3aBozax?

Pacuem nomepb MOWHOCMU 8 IUHUSAX U MpaHchopmamopax
B kako# yactu TpaHchopMaTopa pacxoyrTcCs MOTePU X0JI0CTOro Xoa?
Kak BBIUMC/IUTD UHAYKTUBHOE COTPOTUB/IEHUE JTMHUU?
YTo Takoe HampskeHHe KOPOTKOTO 3aMbIKaHMS?
Kak BbIUKC/IUTE TTOJIHOE COMPOTUB/IEHUE TpaHC(opmaTopa?
Kak BbIUMC/IMTE HOMUHA/IBHBIA TOK TpaHCpopMarTopa?
Yem oxsiaxkgaeTcss TpaHcpopmaTop?
Yrto Takoe K03 PuiMeHT 3arpy3Ky TpaHcpopmaropa?
Kak onpenensieTcst KO3 hULMeHT 3arpy3ku TpaHchopmaTtopa?
Kak BbIUKC/IUTH MTOJIHY0 MOLHOCTh X0JIOCTOTO X0Za?

Pacuem nomepb 3Hep2uu 6 AUHUAX U MpaAHcopmamopax
YTo Takoe Bpems MCI0/Ib30BaHUSI MaKCUMa/IbHOW Harpy3kKu?
UTo Takoe BpeMs MoTepn?
CKOJIbKO BpeMeHH B TOAy TPaHC(OpMaTop HaXOAUTCS MO/, HallpshkKeHUuem?
CKOJIbKO U3MepUTe/IbHbIX MeXaHU3MOB UMeeT Tpex(a3Hblld CYETUUK?
Kak BnusieT nepejjaya peakTUBHOM MOLLHOCTH Ha ITOT€PU SHEPIUU B CETU?
Kax 3aBuUCAT OTepU IHepruv OT HanpsKeHUs?
CKOJIbKO BpeMeHHU B rofly TpaHC(OpPMAaTOp HaXOAUTCS MO/, HalpsKeHUem?
KomneHcayus peakmugHotl MoujHocmu
Kakue arimapatbl ¥ MalllMHbI TTOTPeOJISIOT PeaKTUBHYH0 MOIITHOCTD?
2. HapucoBaTb BEKTOPHYIO iMarpammy HarpsbkeHus (pas3bl, TOKa 37eKTPOJBUTaTeNs U
€MKOCTH.

S IFN N

NJ

Lok W=

Nou kb=



3. Kamy BbITO/{Ha KOMIeHCalUsi peaKTUBHOM MOIIJHOCTU?

&

[ToueMy KOH/ZieHCAaTOPbI COeUHSIIOT B TPEYTOJIbHUK?

5. Kakwue rotepu U3MeHsIIOTCS B CeTH MPU MOAK/IIOUeHUN y TToTpebuTesieit

KOH/IeHCaTOpPOB?

6. Kak ompee/suTh aKTUBHYIO MOIIIHOCTb, TIOTPeO/IsIEMYO Harpy3KOH.
CummempupoeaHue Hazpy30K nompeoumeseti

—_

. Kakoi pexxum Ha3bIBaeTCs CAMMETPUYHBIM?

2. JloKaxhTe, 4TO TMpPU CUMMETPUUHOM Harpy3ke B Tpex (a3ax TOK B HYJEBOM

MPOBO/Ie OTCYTCTBYET.

kW

HapucyliTe BeKTOpHYO JMarpaMMy HarpsbkeHUM U HECUMMETPUUHBIX TOKOB?
Kak Hal'TK TOK B HYJIEBOM TIPOBO/ie TIPU HECUMMETPUUHOM Harpy3ke?
. Kak HaliTu TOK B Hy/JeBOM TIpOBOJEe TIpU Harpy3kax C pa3HbIM COS @,

MO/K/IF0YeHHbIM K IByM (pa3am?

6. Kak 3aBucur
COTIPOTUBJIEHUSA?

dKTHBHOe€E

COIIpOTUBJIEHHUE

MmpoBoJia IIpU HW3MEHEHHWH €TI0

Tabmna 3 — Kpurepun orjeHKH ¢()OpMHUPOBAaHHOCTH KOMIIETeHI[HH

Ko v HaMeHOBaHWe UHAWKATOPa
JNOCTHKeHUsT KOMITeTeHI[UH (UacTu
KOMIIeTeHIHH)

Kputepuu olieHrBaHus cOpMUPOBAHHOCTH
KOMIEeTeHLWM (YaCTH KOMITeTeHLIU)

COOTBETCTBYeT OL|eHKe «3auTeHO»
50-100% oT MakCHMaILHOro basia

N-1yk1. AHamu3upyer TIpobIeMHYIO
CUTyallMl0 KaK CHUCTEMY, BBIAB/ISAS ee
COCTaBJISIFOLIME U CBS3U MEXIY HUMU

NA-2yk-1. Ocy1ecTsisieT TIOMCK
BapMaHTOB  peIleHWs  I1OCTaBJIeHHOU
npoO/JIeMHOM  CUTyallud Ha  OCHOBe

JOCTYITHBIX UICTOUHUKOB WH(MOpMaIyu
NO-3yk1. Onpepenser B~ pamKax
BbIOPAHHOTO aJIrOpUTMa BOTIPOCHI
(3agaun), mojexalide  AajbHeullen
pa3paboTke. IIpeayiaraet crocobbl uX
pellieHust

W-4yk.1  Pa3pabaTbiBaeT  CTpaTeruio
JNOCTVKEHUS] TIOCTAB/JIEHHOM 1lelM  KakK
10C/IeIOBaTe/IbHOCTh ~ I1ar0B,  TIPeBU/S
pe3yJ/bTaT KaXK/[0T0 U3 HUX U OL[eHUBasi UX
B/USHAE HAa  BHeIIHee  OKpY>KeHHe
TJIAHUPYeMOW  JesiTeIbHOCTU M Ha
B3aMMOOTHOIIIEHUsT ~ YYaCTHUKOB  3TOM
JesITeIbHOCTH

U/I-11Koc-1 Pa3pabaTeiBaeT
MepCIeKTUBHbIE T/IaHbl M TEXHOJIOTHU B
00/1acT! MeXaHM3al[u ¥ aBTOMAaTHU3aliK
TPOLIECCOB B CE/IbCKOXO3SIMCTBEHHOM
OpraHu3alyu

CTyJeHT, B OCHOBHOM, 3HaeT MaTepuaJl 1o TeMe,
OTBeYaeT Ha MOCTaB/IeHHbIe BOMPOCHL. 3HaeT OCHOBHYHO
vHopMaLrio 00 SHepreTUYecKux pecypcax.

Mo>KeT MPOBOJMTE aHa/IN3 TIPOOIEMHOM CUTYaLMU Kak
CUCTEMBI, BBISIBJISISI €€ COCTABJISION[HE U CBSI3U MEXKY
HUMU. CIIOCOOEH OCYILeCTB/ISTh TIOUCK BaDUAHTOB
pellieHus TTI0CTaBIeHHOW TIPOO/IeMHOM CUTYal[K Ha
OCHOBe JIOCTYITHBIX UICTOYHUKOB MH(OpPMaLUU U
oTipe/ieNiATh B paMKax BLIODAHHOTO aJrOPHUTMa BOTIPOCHI
(3amaun), mozsieXkaliye AaabHenIer pa3paboTke.
CriocobeH mpeziyiaraTh Crioco0bl MX perieHusi. MoeT
pa3pabarbiBaTh CTPATEruio0 JOCTHKEHUsI TTOCTaBIeHHOM
1[eJTA KaK T10C/Ie/J0BaTeIbHOCTb I11aroB, TIPeABHUIS
pe3y/bTaT KaX/0ro U3 HUX U OLleHHBasi UX BIUsHUE Ha
BHeIIIHee OKPY)KeHHe TUIaHUPYeMOU JiesTe/TbHOCTH U Ha
B3aMMOOTHOIIIEHHs] YUaCTHUKOB 3TOU JiesITe/TbHOCTHU.
CriocobeH pa3pabaThiBaTh MepPCIIEKTUBHBIE TITaHbI U
TeXHOJIOTUH B 00/1aCTH MexXaHMU3alliy U aBTOMAaTH3aL[Uuu
TPOLIECCOB B CEJIbCKOX03MCTBEHHOM OpraHu3aLin




Moavab: « TonJIMBHO-9HepreTuyecKue pecypcbi»

Tecmbl
Bblbepume 00uH npasuibHbIll 6APUAHM:
YTo TaKoe MoTeps HanpsHKeHus?
+pa3HOCTb anrebpanyeckasi MeXK/[y HalpsbKeHUsIMU B Hauasle Y B KOHIle yJ9acTKa JTUHUH
Pa3HOCTb MEX/y HaMpsUKeHUSIMHM B Hauasle yuacTKa 1 HOMUHATbHBIM HalpsDKeHHEeM
Pa3HOCTb MEX/1y HaMpsyKeHUsIMU B KOHLIe yuacTKa U HOMUHAIbHBIM HalpsKeHueM
pPa3HOCTb MeXJy HarpsykeHWeM B [IaHHbII MOMEHT BpeMeHW W HOMUHAIbHBIM
HarmpsoKeHueM

YTo TaKkoe nmajeHue HanpsKeHUs?

asrebpanyeckasi pa3HOCTh HalpsbKeHW B Hadasie ¥ B KOHIIe yuacTKa
+reoMeTpryecKasi pa3HOCTb HaMpsOKeHUM B Hauasie ¥ B KOHIIe yuacTKa

Pa3sHOCTb MEXAY HalpsUKeHUsIMU B Hadasle yuacTKa U HOMHUHA/IbHBIM HarlpsyKeHueM
Pa3sHOCTb MEXKY HaTpsUKeHUsIMU B KOHLIe y4acTKa MU HOMUHA/IbHBIM HarlpssKeHueM

ITo kakou (bopMYJIe BbIUNUIAETCA MMOTEPA HAIIPAXKEHUA Hd Y4dCTKe JIUHUU?
AU = UHA‘{_UKOH
U iou

\/§ I MAI(CR

AU % = ¥2.100%

HOM

4 AU% = PraRvu ¥ Quu Xy 1004
HOM

\/§ I MAI(CR

AU % = Y7 100%

HOM

Yto curHa/iM3upyer o neperpyske tpancpopmaropa?
HCKpPeHHe KOHTAaKTHBIX COeJUHEeHUH

+HeHOpMaJsibHOe TyleHre TpaHchopMaTopa

HarpeB TIPOBO/IOB B MeCTaX COeJUHEHUH

TIOHKEHHOE HaTpsDKeHHe

JI/is yero ycraHaB/IMBaeTCA NMepeK/ouare/b «aHiang@» Ha trpadcdopmarope 10/0,4
KB?

+71J7151 U3MeHeHHs1 UrC/ia BUTKOB 0OMOTKH BbICOKOT'O HarpshKeHust

ISl U3MEeHeHUsI YMc/ia BUTKOB 0OMOTKH HU3KOTO HampsDKeHUs

[J1s1 pa3sMelrieHus: TepMoMeTpa

aJis yno0cTBa 06CyKUBaHUs

IToueMy He peKOMeHAYeTCsl JONMYCKaTh TOK B HY/IEBOM NpPoOBoje 0osibme, yem 0,5
TOK B (pa3HOM npoBoje?

HarpeBaeTCs HYJIeBOU MPOBO/,

+HarpeBaeTcsi 6ak TpaHchopmMaTopa



CMelllaeTcsl Hy/ieBasi TOUKa TpaHc(opMaropa
Pe3KO0 U3MEeHSI0TCs HallpshKeHUs B KOoHLe ivuHuu 380 B

Kak omnpejensilor TeMmeparypy BepXHHX CJI0eB Macjia B TMOTPeOHTeTbCKUX
TpaHcdopMmarTopax?

+T10 TEpPMOMETDY B CIleL[ia/IbHOM T'He3/ie

10 Mo/iTeKaM Macsia

110 YPOBHIO MacJia B pacllpuTese

T0 TOKY Harpy3Ku

Kakasa  fomyckaercsi pabouass Temmeparypa BepxXHHMX (CJIoeB  Mac/jia
Tpancgopmaropa?

75°C

85°C

+95°C

105°C

Kakue TpaHc(opMaTopbl peKOMEeH/IYIOT /I/ifi BHyTPeHHell yCTaHOBKH?
cyxue c 06/[yBOM BEHTUISITOPOM

+Cyxue C IMTOU H30/sueil 06MOTOK

Mac/isiHble TepMeTUYHbIe

TpaHC(OPMaTOPkI, 3aTI0/IHeHHbIE COBTO/IOM

Kakue npoBojja peKkoMeHAyeTCsl yCTaHaB/JIuBaTh Ha imHusAX 380 B?
HeU30/IMPOBaHHbIe CeueHrneM He MeHee 50 MM?.

M30J/IMPOBaHHbIE, NTO/BELLIeHHbIE Ha KPHOKAX

+CcaMoHecyIle U30IMpoBaHHbIe npoBoja (CHUIT)

OJHOXXUJ/IbHbIE CTa/IbHbIE

Yem 3amuiaT TpaHchopMaTopbl OT BHEIIHHX KOPOTKHX 3aMbIKaHHH Ha
JIMHUAX?

pyOM/IbHUKaMH

+aBTOMAaTUUYECKHUMH BBIK/TFOUATEeISIMU

MAaKeTHBIMH BBIK/TFOUATe/ISIMU

BKJTFOUEHHEM JIOTIO/THUTE/TLHBIX COMPOTUBJIEHUH

YUem 3amyINalOT MNoTpeduTe/IbcKHe  TpaHchoOpMaTOpbl OT  BHYTPeHHHX
MOBpPeX/eHum?

BEHTU/IbHBIMU Pa3psiiHUKaMHU

OrpaHUUKUTE/ISIMU MlepeHanpskKeHun

HU3KOBOJIbTHBIMU MpPe/IOXPaHUTESIMU

+BbICOKOBOJIbTHBIMM MPeI0XPaHUTe/ISIMU

YeMm 3ai{aiial0T TPaHC(OpPpMaToOpbI 0T Haberarmyx BOJTH NepeHanpsHKeHnn?
BEHTW/IbHBIMU Pa3psiAHUKaMU



+0rpaHUuYUTENSIMU TepeHarpsokKeHu
HU3KOBOJIbTHBIMU MPeJOXPaHUTEISIMA
BbICOKOBOJIbTHBIMU MPe/I0XPaHUTE/ISIMU

YeM 3alULIAIOT MO/ICTAHLIMHU OT NMPSAMBIX YAQPOB MO/JTHUU?
TpocamMu

+CTep>XHeBbIMU MOJIHHEOTBOIaMU

BbIpaBHMBAIOIIIEM CEeTKOU

3a3eM/ieHHueM

Kakoe MHHHMa/JIbHOe KO/JIMYECTBO HE3aBHUCHMBIX HCTOUHHKOB ITHTAaHHUA
Heo0Xxo0uMo 1 ocyiecTBaeHust ABP morpedurensn?

OJIVH

+7Ba

TpU

yeThbIpe

UTo 3HAUYUT He3aBUCUMbIN UCTOUHUK MUTAHUSA?

He 3aBUCUT OT MOTO/IHbIX YC/IOBUI

He 3aBHUCUT OT ymca ¢a3

+BBIXO/ U3 CTPOSI OIHOTO MCTOYHHUKA He CKa3bIBaeTCs Ha paboTe Apyroro
WCTOYHUKY TIMTAIOTCS C OOIIUX IIIWH MMOACTAaHL[AN

Jl7isi yero yCcTaHaB/IMBAIOT y nmoTpeduTesieid ycrpoiicrea ABP?

YTOOBI TIPU MCUE3HOBEHUM OCHOBHOTO TTIMTAHUSI BPYUHYIO BK/IFOUUTH IPYTOM NCTOUHUK
+9TOOBI TIPU UCUE3HOBEHUM OCHOBHOTO TMHTAaHUSI aBTOMATUUYECKH BK/IFOUWTH Pe3epBHBIM
HMCTOUHUK

YTOOBI MOYKHO OBI/IO 3aNMTHIBAThL TIOTPEOUTENS] OZJHOBPEMEHHO OT JIBYX UCTOUHHUKOB
YTOOBI TIEPUOANUECKH TIPOBEPSTH UCITPABHOCTb PE3ePBHOI'0 MCTOUHHKA

KakoBo npuMepHoe Bpems felicTBus ycrporcrsa ABP?
BpeMsI DYUHOT'0 TIepPeK/IF0YeHUs Ha IPYTrOM UCTOUHUK

30-60 cek

5-10 cek

+1-2 cex

JI/if yero ycraHaB/IMBalOT Ha JIMHUAX ycrporcTBa AIIB?

[JIS1 PyYHOT'O TIOBTOPHOT'O BKJIFOUEHWUS JIMHWUU 1071 HaTlpsKeHne
+7IJIs1 aBTOMaTUUeCKOTO BOCCTAHOBJIEHUS TTMTaHUs TIOTpebuTenei
JJ/I1 OCMOTPA JIMHUY T10CJIe TIOBPEXEHUS

[J/1s1 oTIpe/ie/IeHUs1 PACCTOSIHUA [J0 MeCTa ITIOBPeXX/eHus.

JI/is1 uero Heo0X0JUMa BK/IIOUYAOINAsi MPY)KMHA Ha BbIK/Touatesie 10 kB?
+17151 OBICTPOrO 3aMbIKaHHsI Ppab0UMX KOHTAKTOB
[/151 TIDOBEPKU 3JIeMEeHTOB [IPUBOZA



7151 OTK/TFOUEHHS! BBIK/TFOUaTesIst
151 TIPOBEPKU PabOThI pelyKTopa

YeMm oOecrieunBaeTcsi OfHOKPATHOCTH AelicTBusa AIIB?
3apsiiOM Y pa3psijoM KOHZeHcaTopa

+pacTSAHYTOW BK/IHOYAKOLeN NPYKUHOU

COCTOSIHUEM KOHTAaKTHOW CUCTeMbI

Ha/IMuKeM BCIIOMOraTe/IbHbIX KOHTAaKTOB

Kak nepcoHas y3Haet o cpabarbiBanuu AIIB?
T10 OTK/TFOUEHHOMY BBIK/IFOUATeJTk0

10 OTCYTCTBUIO HaNPSDKEHUS Ha JIMHUU

+110 BBITMIABIIIEMY YKa3aTeJbHOMY pejie

10 COCTOSIHUIO MIPUBO/IA BBIK/IFOUATe/ ISt

CKO/IbKO 3/IEKTPOKOHTAKTHBIX JaTYMKOB YCTAaHAB/JIMBAeTCsl B BepXHeW 4YacTH
BO/IOHAINOPHOM OarHu?

OJVH

+71Ba

TpU

yeThIpe

Uto saABAseTCA [JAaTYUKOM OCBEI[eHHOCTH B CXeMe YNpaB/ieHUsl Y/JIUYHBIM
ocBeljeHuemM?

aKTHBHOE COMPOTHUBJIEHWE

MO3KCTOP

TePMOCOTIPOTUBJ/IEHUE

+@doTocornpoTuB/ieHre

KakuM anmaparoM KOMMYTHPYHTCSA TOKH B CeTH OCBEILeHUsA C aBTOMAaTH4YeCKUM
ynpasjieHuem?

aBTOMAaTUUYeCKHM BBIK/IHOYaTe/1IeM

+MarHMTHBIM ITyCKaTejaeM

IaKeTHbIM BBIK/II0UaTe/IeM

BAaKyYMHBIM BBIK/IFOUaTe/1€M

Bonpocbl 05 cobecedogaHus
Pacuém napamempoe cemu u Hazpy3ku
1. Kak BBIUHMC/IUTHL TOJIHOE COIPOTHB/IEHME TIPOBOJOB M HArpy3KH, BKJ/IFOUEHHBIX
roceiloBaTeIbHO, UMEIOIINX COnpoTuB/eHus: Zn = Ru+jXn; Zu = Rut+jXu?
. Kak BbIUMC/IUTE COMIPOTHBIIEHME JlaMITbl HAKa/IMBaHUS MOLLIHOCTBIO 75 BT?
3. Kak HaiiTu 0011jee COMpPOTHB/IEHNEe HYJIEBOTO MPOBO/A, TTIOBTOPHOTO 3a3eMJIeHUsT U
3a3eMJieHus1 TPaHC(OPMATOPHOT'O MMYHKTA?

N



4. Kak 3aBUCUT HarpspKeHWe CMelleHHsI HeWTpad, eCyid COMPOTUBJIEHVE HYJIEBOTO
TIPOBO/IA B /iBa pa3a 0oJibIlle COMPOTHBIeHUs (ha3HBIX POBO/JOB?
5. Kak paszenuTs KOMIUIEKCHOe 3HaueHue HarpsykeHusl Ha
COTIPOTHBIIEHVE?
CHudiceHUe nomepb 3Hep2uU 8 nompedumMebCKUX mpaHcgopmamopax
1. Kakasi cxema coefHeHUst 00MOTOK TpaHcdopmaTopoB 10/0,4 kB moyunsia camoe
LIMPOKOEe PacrpoCTPaHeHUe B 3JIEKTPUUECKUX CeTIX?
Ha3oBuTe cocTaBHbIe UaCTH MarHUTONPOBOAA TpaHchopmaTopa.
Kak coeuHAIOTCS 0OMOTKHU B 3Ur3ar?
5151 uero Ha TpaHCopMaTOpaxX yCTaHABIMBAIOT CUMMETPUPYIOIIYI0 0OMOTKY?
[ToueMy TpaHchopMaTopbl CO Cxemoi coefuHeHUs: 0OMOTOK B 3uT3ar MoJyuyaroT
He0bOo/bIlI0e pacrpoCcTpaHeHue?
6. [Io craTMcTAYeCKOMY aHa/qvM3y KakKOM BeWYMHBI TOK IIPOTEKAeT B HYJI€BOM
TpoBOJe?
7. Tlouemy Tipu coefvHeHHH 0OMOTOK «3e3/ia-3Ur3ar C HyJIeM» COTIPOTHBJIEHUE TIPH

KOMIIJIEKCHO€

A

0ZHO(a3HOM peXXUMe MeHbIIIe, UeM IPU COeJUHEeHUHU «3Be3/la-3Be3/ia C HyJem»?

Tabmna 4 — Kputepun orjeHKH ¢()OpMHUPOBAaHHOCTH KOMIIETeHI[HH

Ko/ 1 HauMeHOBaHWe UHMKaTopa
JOCTW>KeHUsT KOMITeTeHLIMM (4acTu
KOMIIeTeHLHH)

Kputepuu olieHrBaHus cOpMUPOBAHHOCTH
KOMIEeTeHLMM (YaCTHh KOMITeTeHLIUN)

COOTBETCTBYeT OL|eHKe «3auTeHO»
50-100% oT MakCHMaILHOro basia

N-1yk-1. AHanu3upyer TpobIeMHYIO
CUTyalli0 Kak CHUCTEMY, BBIIB/ISIT ee
COCTaBJISIFOLIe U CBSI3U MEXIy HUMU

NAO-2yxk-1. OcywectBiisiet TOUCK
BapHaHTOB pelieHust MOCTaB/IeHHOU
npo0/sieMHON ~ CUTyal[uMi  Ha  OCHOBe

AOCTYITHBIX NCTOYHHUKOB I/IHCl)OpMaL[I/II/I

N-3yk1. Onpepenser B paMKax
BBIOPAaHHOTO a/IropuT™Ma BOTIPOCHI
(3agaun), mojexallde  AajbHeullen
pa3paboTke. IIpeayiaraeT crocobbl UX
peleHust

NU/-4yk.1 Pa3pabaTbiBaeT  CTpaTeruro

AOCTH)XXeHUA IOCTaB/IEHHOM neamM Kak
nmoc/jieg0BaTe/JIbHOCTh  IIAI'OB, IIpeABUASA
pe3yabTaT KaXXAO0ro M3 HUX U OLleHMBadA HUX

B/IVsTHUE Ha BHeIlllHee OKDY’>KeHue
HﬂaHHPYEMOﬁ AedaTe/IbHOCTH n Ha
B3aMMOOTHOILIeHUdA Y4aCTHHUKOB 3TOM
AedaTeJIbHOCTH

U/I-11Koc-1 Pa3pabaTeiBaeT
repCcreKTUBHBIE MJIaHbl U TEXHOJIOTHH B
06/1acT¥ MeXaHM3al[iu ¥ aBTOMAaTH3al[|uH
TPOLIECCOB B Ce/IbCKOXO3SIMCTBEHHOM
OpraHu3aluu

CTyJieHT, B OCHOBHOM, 3HaeT MaTepuaJl 1o TeMe,
OTBeYaeT Ha MOCTaB/IeHHbIe BOIIPOCHL. Y MeeT MPOBOAUTh
PaCYéThI MO3BOJISIFOLLME OTIpe/leTUTh SKOHOMUIO
371eKTPUYECKOHM SHepPruu Npy BHepeHUH Tipe/ijiaraeMoun
MO/IepHHU3aL[1H.

Mo>keT NpOBOAUTE aHAIN3 TIPOOIEMHOM CUTYaLMH Kak
CUCTeMBbI, BBISIBJISISI ee COCTaBJISIIOLME U CBSI3U MEXY
HUMHU. CriocobeH OCyIecTB/STh TIOMCK BapHaHTOB
peleHus TOCTaB/IeHHOUW POOIEMHOM CUTYaLu Ha
OCHOBe JIOCTYITHBIX UICTOYHUKOB MH(pOPMAaLIUU U
oTipeZiesIsiTh B paMKax BbIOPAaHHOTO a/IrOPUTMa BOTIPOCHI
(3amaun), roAIexxallye fgaabHeel pa3paboTke.
Crioco6eH nipesiiarathb Crioco0Obl uxX pemieHus. MoskeT
pa3pabarkiBaTh CTPATEruio JOCTHKEeHHs TIOCTaB/IeHHON
L|e/Id Kak 10C/e/j0BaTeIbHOCTb 111aroB, NpeBU/s
pe3y/bTaT KaX/0ro U3 HUX U OLleHHBasi X BIUsHUE Ha
BHeIlIHee OKpY)KeHHe TJIaHUPyeMOil [1esiTeJIbHOCTU U Ha
B3aMMOOTHOIIIEHHs] YYaCTHUKOB 3TOU JlesITe/TbHOCTH.
CriocobeH pa3pabaThiBaTh MepPCIIEKTUBHBIE TITaHbI U
TeXHOJIOTHU B 00/1aCTH MexXaHMU3alliy U aBTOMAaTH3al[|uu
TPOLIECCOB B CEJIbCKOX03IMCTBEHHOM OpraHu3alyin




Moayvias: «IlosyueHue, nmpeodpa3zoBaHue U UCIIO/IL30BaHHE Y/IeKTPUUYECKOM
JHEprumn»

Tecmbl
Bblbepume 00uH npasuibHbIll 6APUAHM:
Uto Takoe K03 puiueHT 3arpy3Ku TpaHcopmaropa?
OTHOIIIEHVEe aKTUBHOW MOIIHOCTM Ha BXOJe K AaKTHBHOM MOIIJHOCTH Ha BBIXOJE
TpaHchopmaropa
OTHOILIeHHe TIOTePh MOIIIHOCTH K MOIIHOCTH TpaHC(hopmaTopa
OTHOILIeHHe TIOTePb X0JIOCTOT0 X0/a K MOTepsiM B 0OMOTKax
+0THOIIIeHHe TOKa Ha BXo/le TpaHC(opmaTopa K ero HOMUHA/IbHOMY TOKY

Kak BbIUMC/INTH IHoTepPH 3JHEPIruv 34 roja B HOTpEﬁI/ITEJ'IBCKOM TpaHC(l)OpMaTOPE?
AVVT = (Apxx + APK; )trozz

AVVT = APXXtI"O,H + APK? K3Ar

+ AW, = APt + AP K, T

AW, = APyt + AP

IIpu KaKkoM HanpsbDKeHUM onpeje/sIloTCA MOTepH X0/I0CTOro xoa?
nipu 1,1 Unowm.

TIPYU HOMUHA/IbHOM HaTlpPsDKeHUM C Harpy3Koi

+TIpM HOMUHA/IbHOM HarpsbkKeHUn

TIPY TIOHMKEHHOM HarpsbKeHUU

Kak mnpu 3KciulyaTanu OmnpejeassiloT notepu >Hepruv B juHUM 10 kKB wu
Tpancgopmarope 10/0,4 kB?

10 pe3yJ/ibTaTaM U3MepeHUsI TOKOM3MepUTeTbHBIMU K/lelllaMU

T10 pe3yJ/ibTaTaM U3MePeHUN HallpsUKeHUH

T0 MOKa3aHUsIM CUeTYMKOB Ha MUTAIOLel JTIMHUU

+M0 Ppa3HOCTM TMOKAa3aHUM CueTYMKa Ha MUTAKOLled JMHUU W CyMMbl MOKa3aHUM
CUETUYMKOB MOTPeOUTEeTbCKUX TPAaHC(HOPMATOPOB.

I' e TepAIOTCS MOTEPH KOPOTKOro 3aMmbiKaHus APx3 B Tpancdopmarope?
+B 00MOTKax HU3KOTO U BbICOKOTO HarpspKeHU

B O6MOTK€ HH3KOI'O HAIlTps>KeHWA

B O6MOTK€ BBICOKOI'O HAITPpSXKEHHA

B MarHuToIripoBoje

JI/1s1 yero moBOANTCA K TPaHC(POpPMATOpPy peakKTUBHAA MOIHOCTh?
+[/11 CO3/JaHWs1 MarHUTHOI'O [T0TOKA B MarHUTOIIPOBO/ie

[J/1s1 HarpeBa MarHWTOIIPOBO/A

[J/151 ypaBHOBeLLMBaHUA [10BeleHHOI'0 HallpsKeHUst

[J151 OXJIaXK€HWsI MarHUTOIIPOBO/a



Ha uto pacxoayercs 00/1bIIast YacTh MOTEPh X0/JI0CTOr0 X0Aa?
Ha HarpeB MPOBO/Ia TIEPBUYHON 0OMOTKHU

+Ha repeMarHuuyMBaHue CTa/iM U Ha BUXPEBbIe TOKU

Ha Harpes OKpy’Karolllero Bo3ayxa

Ha BEHTWISILAIO

YTo Takoe cos Pxx?

OTHOIILIEHWe peaKTHBHOW MOIIIHOCTU K aKTUBHOM
OTHOILIEHWe aKTHUBHOMW MOIIIHOCTU K PeaKTUBHOM
OTHOILIEHWe peaKTHBHOW MOIIHOCTHU K TOJIHOU
+0THOIIeHHe aKTUBHOM MOIITHOCTU (APxx) K moJiHOM (Sxx)

ITo KAKOMY COOTHOIIIEHHMIO BLIYMC/IAETCH COS Pxx?
cos ¢xx = AQxx/SHom.

cos @xx = APxx/Stom.

+CO0S Qxx = APXX/\/guHOMI XX

cos @xx = APxx/Prom.

Kak o IdCIIOPTHBIM JdHHBIM I10JIYUYUTH Ixx B AMl‘lean?
IXX = ixx%/IHOM.
| hoc%|
=+ =
XX 100 HOM
ixx % SHOM
XX = amnm 1
100 U,,,,,

i 0
— IXX Yo I:)HOM

7100 Quon

Bo cko/iIbKO pa3 motepu MOIGHOCTH B (pa3Hom mpoBoae A-50 Tpexda3Hou ceTu
O0T/IMYAKTCS OT MOTePb MOILHOCTH B HY/IEBOM MPOBO/e, BHINIOJTHEHHOM NPOBO/0M
A-25?

B 1,5 pasa

+B 1Ba pasza

B 2,5 pasa

He OTJIMYarTCA

Kak n3smeHsrorca norepu XX 0T NOABE/JeHHOI'0 HANPsKeHUs?
II0TepH MPOIOPLIMOHA/IBHBI TT0BEeJeHHOMY HalpsiKeHUo

rorepy XX U3MeHATCA B CTerneHy 1,2

rorepyd XX U3MEHATCS B CTerneHu 1,5

+norepu XX U3MEHATCSA B CTeIeHU 2

Eciu nmo macnopry Ans tpancdopmaropa TM-630/10 APxx= 1,31 kBT, To Kakas
BesinunHa APxx Oyjer npu Hanpsbkenun 9,0 kB?

MOTEPU NOYTU He U3MEHSTCS

roTepu usMeHsTcs B 1,5 pasa



+notepu coctasAaT 1,061 kBT
riotepu coctasdt 1,05 kBT

Conporusiienue nposoaoB juHUM 10 kB cocraBiaser 10 Om. Bo ckoibko pa3s
yBe/IMYaTCA NOTepH MOLIHOCTH, eC/TH K JIMHUM OyjeT noBoauThbcs 11 kB?

B 1,1 pa3a

B 1,5 pa3a

+B 1,21 pa3a

B 1, 6 pasa

JI/is1 uero Ha MO/ CTAaHIUM YCTAaHAB/IMBAIOT /iBa TpaHcopmaropa?
A1t OBICTPOM 3aMeHbI B C/Tyuae BbIX0/la OJHOTO U3 CTPOS

+7171s 0becrieueHUs MMTaHUS NIOTpeOHTeNell OT BYX Pa3HbIX UCTOUHHUKOB
J/1s1 CHA)KEeHUSI TIOTePb MOILLIHOCTHU MPU X0JIOCTOM XO[ie

151 BKJTFOUEeHHsI MX Ha TNapasuie/ibHyI0 paboTy

JI7ist yero Ha CTOPOHe HHU3KOr0 HampsbkeHUsi TpaHcdopmaropa 10/0,4 KB o0MoTKH
COeAMHAIOTCA 110 CXeMe «3Be3/ia-3Be3/ia C BbIBe/IeHHbIM HyJ/IeM»?

IJ1s1 y100CTBa MPOBEPKH 11€/I0CTH 0OMOTOK

[JIS1 TIPOBEPKU COCTOSIHUS U30JIALIUU

+11711 nosiyueHust AByx HanpsokeHn 380 B u 220 B

J/151 3a3€MJIEHUS HYJIEBOU TOUKU

Kak 3aMbIKaeTcsi MarHUTHBIN NMOTOK B TpaHcopmartope Y/Yu npu oaHodazHOM
pexume?

yepe3 O[UH U3 COCeJHUX CTepKHer

yepes /IBa COCeHUX CTEePIKHS

yepe3 KPBILIKY TpaHC(popmaTopa

+yepe3 Macsio u 6ak TpaHchopmaropa

ITouemy npu cxemMe Zp yMeHbLIAeTCsl CONPOTHB/IeHHe B OfHO(a3HOM pexume
Tpancgopmaropa?

+MarHUTHbIE MIOTOKU 3aMbIKAOTCS 110 ZIBYM CTEPIKHSIM

YacTh MarHUTHOTO MTOTOKA 3aMbIKaeTcsi uepe3 Oak

MIPOBO/]a U3TOTOBJIEHBI TTPU OOJIbLLIEM CeUeHNUH

YMEHBILIEHO UMC/I0 BUTKOB

Ilo kakou ¢opmyne paccuuratb TOK oaHodasHoro K3 Ha BbIBOAax
Tpancgopmaropa co cxemont Y/Ynu?

| @D :Uﬂi
ZT
| O = Uois

Z;



ITo Kakoud ¢opmysie paccuuTaTrhb
TpaHcdopmaropa co cxemou Y/Zu?
| O = U s
Z,
|0 — Uous
ZT
| O — Uous

27,

|(1)=Uf7i

27,

TOK

Kak BBIUMC/IMTH II0/JIHOE COIIpoTHBJ/IEHHE

CBeJJeHUsAM?
Z, =R +X%;
— uKO/O UHOM
100 S,,,,
_UK% UHOM
T 100 SHOM2
+Z, _U%U 0y
100 S,

oaHodazHoro K3 Ha BbIBOAAx

TpaHcdopMaTropa MO MNACMOPTHHIM

Kak BbIUMC/IUTH AKTHBHOE CormpoTMBJI€EHHE TpaHC(bopMaTopa o IacCrnopTHbIM

CBeJJeHUusAIM?
R =Z; — X,
_U %Yo
T 100 S,
_%UH_OM2
+ T 2
100 SHOM
:APKS’ lJHOM2
T 100 S,

Kak BbIUMC/INTD MH/YKTUBHOE CONMPOTHB/IeHHE TpaHcopMaTopa mo nacrnopTHbIM

CBeJJeHusAM?
X; =Z; —R;
+X; =2, R’
_ U %Y on
T 100 S,,,
X+ =Suom 13 ons




Kak BBIUHCIMTh TMOTEPU PeaKTHBHOM MOIIHOCTH TMpPH TOJ/JIHOM 3arpys3ke

Tpancopmaropa?
AQr =l omZr

AQr =100 Xs

AQr =AQyy

+ AQT :AQxx +3l HOMZXT

Bo CKO0/IBKO pa3 4KMC/I0 BATKOB BTOPHYHON 00MOTKH TpaHc(opmaTopa CO cCXeMou
Y/Zxu 60n1b1Ie uKic/Ia BUTKOB TpaHcdopmaTtopa co cxemon Y/Yw?

B aBa pasa

B 1,73 pasza

+B 1,15 pa3a

B 1,5 pasza

Jinsi yero M3roTaBJAMBAKT TPAaHC(HOPMATOPHI C CAMMETPHUPYIOIeH 00MOTKOM?
+/I/Is1 paBHOMEPHOI'0 pacripe/iesieHus] Harpy3KH I10 (pasam

J/1s1 YMEHBILIEeHHsl CONTPOTHBIIeHHS TOKaM ofHodasHoro K3

/IS yMEHBIIIeHHs UMC/ia BUTKOB BTOPUYHOM 0OMOTKH

IJ1s yMEHBIIIeHHs UMC/ia BUTKOB MePBUUHON 0OMOTKU

Bonpocbl 015 cobecedosaHust
Bausnue ypoena nanpascenun cemu Ha 6enUYUHY NOMEPL MOWHOCIU 6 cemu
Kakue nmacrioptHblie cBeieHUS MPUBOAITCS Ha TabJUUKax TpaHchopmaTopos?
Kak onpenensitor norepyu akTUBHOW MOITHOCTH Ha XOJIOCTOM X0y ?
Kax BBIYMCIIATE YT MEX/1y TOKOM M HaIIPSHKEHUEM Ha XOJIOCTOM XO1y?
UewMm perynupyetcs HanpsbkeHue B ceTax 10 kB?
Urto Takoe korPuiiueHT 3arpy3ku Tpanchopmartopa?
Kak ci1oxkuTh nmocienoBaTeabHO BKIIOUYEHHBIE JIBA MOTHBIX COMPOTUBICHUS ?
Aemomamuuecxoe ynpaeneHnue pexcumamu padoomaul cemei
JJ1st yero Hy>KHbI BKJIIOYAOUIUE NPYKUHBI B IPUBOE BBIKIIOYATENSA?
Kak monumats Beipaxkenne «Kirou ynpasneHust SA ¢ caMOBO3BpaTOM»?
3a cyer 4ero NpoucXoauT ObICTPOE BKIIOYEHUE BBIKIIOYATENS?
3a cueT 4ero NpoucXouT ObICTPOE OTKIIOYEHUE BBIKITIOUATENS?
JUJIst 4ero yCcTaHaBIMBAETCS HA BCEX BBIKIIIOYATENSAX OTXOAAMMX TuHUN AIIB?
JU1st 4ero B MpUBOJE BBIKIKOYATEINS YCTAHOBJIEH 3JIEKTPOIBUTATEND?

©o 0k wh ke

ke



Tabmuna 5 — Kpurepuu onenku chopmu

OBAHHOCTH KOMHETEHHI/Iﬁ

Kop v HaMeHOBaHWe UHAMKATOpa
JNOCTW>KeHUsT KOMITeTeHLWM (4acTu
KOMITeTeHLIUM)

Kputepuu oieHrBaHus cOpMUPOBAHHOCTH
KOMIEeTeHLUM (YaCTH KOMITeTeHLIUN)

COOTBETCTBYET OLIeHKEe «3auTeHO»
50-100% ot MakCHMaILHOro basia

N-1yk-1. AHamu3upyeT mnpobaeMHYIO
CUTyalldl0 KaK CHUCTeMY, BBbIB/ISIA ee
COCTABJISIFOLIE U CBSI3U MeXXAYy HUMHU

Na-2yx. OcyiecTBiisieT TIOMCK
BapUaHTOB  pellleHWs  TO0CTaBJIeHHOU
npobseMHON  CUTyaui Ha  OCHOBe
JOCTYTIHBIX UICTOUHUKOB WH(MOpMaLiu

NAO-3yk1. Onpepenser B pamKax

BBIOPAHHOTO aJIrOpuT™Ma BOTPOCHI
(3agaun), moj/exallde  AajbHeullen
pa3paboTke. Ilpemyaraer crmocobbl HX
pelLeHuUs

W-4yk.1  Pa3pabaTbiBaeT  CTpaTeruio
JNOCTVKEHUsT TIOCTaB/JIEHHOM 1lelM  Kak
MocC/ieloBaTe/IbHOCTh  11aroB,  TMPeABUAS
pe3yJibTaT KaXK/[0T0 U3 HUX U OL[eHUBasi UX
BAUSIHUE  HAa  BHeIHee  OKpYKeHue
TJIaHUpyeMoW  [leiTelbHOCTU W Ha
B3aUMOOTHOIIIEHUs] ~ YYaCTHUKOB  3TOM
JesiTeIbHOCTH
W I-1rkoc-1 Pa3pabaTeiBaeT
TepCrieKTUBHbIE TIJIAHbI U TEXHOIOTUU B
o0/1acT! MeXaHM3aliu ¥ aBTOMaTH3al|K
TMPOLIECCOB B CE/IbCKOXO3SMCTBEHHOM
OpraHu3aluu

CTyzieHT, B OCHOBHOM, 3HaeT MaTepuarl 1o TeMe,
OTBeYaeT Ha MOCTaBJ/IeHHbIE BOMIPOCHL. 3HAET
MH(OPMALHIO O MOTyYeHNH, TpeoOpa30BaHuM U
WCIIO/Tb30BaHUM 3/IEKTPUUECKOU SHEPTUH.

MosKeT MPOBOAUTH aHaIM3 TPOOIeMHOM CUTYaru Kak
CUCTEMBI, BBISIBJISIS1 €€ COCTABJISIIOLINE U CBSI3U MEXIY
HMH. CrIocoOeH OCyIeCTBIATh MOMCK BapUAHTOB
peleHus 0CTaB/IeHHOUW NPOOIeMHOM CUTYalvu Ha
OCHOBe JIOCTYITHBIX NCTOUYHUKOB MH(OpPMaIMY 1
orpe/ieisiTh B paMKaX BbIOPaHHOTO aJIrOPUTMa BOTIPOCHI
(3amaun), roAIeXallye AaabHekIIed pa3paboTke.
Crioco6eH nipesiiarathb Crioco0Obl UX pelieHus. MoxkeT
pa3pabaThIBaTh CTPATETHIO JOCTYKEHHUSI TOCTAB/IeHHOM
1[eJIM KaK I10C/Ie/I0BaTeIbHOCTD I11ar0B, TPeJBUIS
pe3y/bTaT KaKJ0ro U3 HUX U OL|eHUBAst MX BJIMSHUE Ha
BHEIIHee OKPY)KeHUe M/IaHUPYeMOU /1esITe/IbHOCTH U Ha
B3aIMOOTHOIIEHHsI YYaCTHUKOB 3TOH JieATe/TbHOCTH.
CrniocobeH pa3pabaThiBaTh MEPCIIEKTUBHBIE TI/IaHbI U
TEXHOJIOTUU B 00/1aCTH MeXaHW3aL[i1 ¥ aBTOMaTHU3alui
TIPOLIECCOB B CEJTbCKOXO03HCTBEHHOW OpraHU3aL|uu




2 OIIPEJAEJ/IEHUE PE3YJ/IbTATA
IMPOMEXYTOUYHOM ATTECTAIIUN

@dopMa NPOMe)KyTOUHOM aTTeCTaLvy 110 AUCLUIVIMHE 3ayem.

OxoHuaTesibHbIe ~ pe3y/bTaTbl  oOyueHuss  (popMUpOBaHUSI  KOMIIETEHL[HHA)
OTIpeJeNIIIOTCSl TOCPeAICTBOM TiepeBosia 0arioB, HaOpaHHBIX CTY/EHTOM B TIpoLiecce
OCBOEHUsI TUCLIUTI/IMHBI, B OL[eHKHU: 0a30BbIi ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHL[UU
CUMTAeTCsl JOCTUTHYTHIM, €C/Ii pe3y/bTaT 00yueHusi COOTBETCTBYET OLeHKEe «3auTeHO»
(50-100 pelATHHTOBBIX OA/IIOB).

3 IIOPSI/IOK ITPOBEJIEHISI IIOBTOPHOI
IMPOMEXYTOUHOM ATTECTAIIUA
@dopMa IIpOMeKyTOUHOM aTTeCcTalyu 110 AUCLUIVIVHEe 3auem.
YK-1 CnocodeH ocymecTBJAATh KPUTHYECCKUI aHAJM3 NMPOOJEMHbIX CUTyalMil Ha
OCHOBE CMCTEMHOI'0 MOAX0/1a, BbIPA0aThIBaTh CTPATEIMIO AeiiCTBHIL.

Bbibepume 00uH npasu/ibHbIU éapuaHm omeema:

'Z[J'lﬂ qgero HEOﬁXOAI/IMO 3KOHOMMTDb BJ'IEKTPOE)HEI)FI/IIO?
CHW)XaeTCd CeueHKre TIIPOBOAOB B CETAX

+CHIWKAIOTCS ITOTePU HallPSDKEHUSI U DHEPITHUH B CETSIX
CHMXXaeTCs ceueHre IIpoBOA4OB
yBe/IMUMBaAeTCA Ha/le’)KHOCTb 3H€KTPOCH&6)K€HI/IH

JI7isi yero B 3/IeKTPUYECKHUX CeTSIX YCTAaHAB/IMBAKT MOBBINIAIOI{HE
TpaHncopmarTopsbI?

IJ1s1 yBeJInueHusi rabapuTa TMHUU

Q1S CHY)KeHUSI eMKOCTHOM MPOBOJUMOCTH JIMHUA

+71J151 CHYDKeHUsI TIOTePU HaTpsDKeHUsl M SHePTUU B JIMHUSX

/15 CHYDKEHUSI KOJTMUeCTBa TpaHC(OPMaTOPOB B CETSAX

1.3a cyeT yero gocTUraeTcsi IKOHOMMSI TOILIMBA B AU3ejIb-TeHepaTope?
IIpaBuIbHBINA OTBET:

DKOHOMMS pacxoja TOIUIMBA JU3€Ib-T€HEPATOPOM BO3MOKHA 32 CUET:

—KOHCTPYKTUBHBIX (PAaKTOPOB (M3MEHEHUsI CTEIECHU CXKaTUS; YCTPOMCTBa IJIs
HaJ/TyBa; pereHepaTUBHBIN MOAOTPEB BO3yXa U TOIUIMBA U [IP.);

—pEeXUMHBIX (PAKTOpPOB (HOMHHANIbHAS HArpy3Ka; ONTHUMAJIbHBIA TEIUIOBOM
pexum);

—IKCIUTyaTallMOHHBIX ~ (PaKTOpoB  (KAaUeCTBEHHOE TOIUIMBO W  CMa3Ka;
MUHUMAaNbHAs MPOJOJKUTEIFHOCTh PabOThl HA XOJOCTOM XOJIy; ONTHMAaJIbHbIE
PEryJIUMPOBKM  TOIUIMBHOM  ammaparypbl; COCTOSHHE  OCHOBHBIX  JIeTajei



IWIMHAPONOPUIHEBOW  IPYINIBI;  HMJEANbHOE  COCTOSSHUE  BCIOMOIATEIbHBIX
YCTPOMCTB U Ap.)

2. 3anumure dopmyay aias onpenenenuss 3¢pdexruBHoro KIIJI nusenn-
reHeparopa

IIpaBuJIbHBIN OTBET:

NE
??e o Q_P i ’??e = ’??t ' ‘??oi ' j?w
rae 1, — OTHOCHUTEJIbHBIN UHAMKATOPHBIN KII/I;

v - mexannueckut KIT/I;
e

-repmuaecknii KI1/]
3. Kakoii nokasare/b BJIMAET HA JKOHOMUYHOCTH PadOThI AM3e/1b-TeHepaTopa

IIpaBu/IbHBINA OTBET:

Ha sKOHOMUYHOCTBH JU3€lb- T€HEpaTOpa CWIHHO BIUSAET BEJIMYMHA CTETICHU
cxatus . C ysenunuenueM ¢ Habmonaercs poct KILI 7, u 77,.

4. 1ns 4ero Ha MOJACTAHIMH YCTAHABJINBAK U3MePHUTeIbHbIE TPaHCHOPMATOPHI?
IIpaBuIbHBINA OTBET:

N3mepurtenbHblil TpaHchopMaTop — 3TO TpaHchopmaTop MpeAHA3HAYSHHBIA 115
paclIMpeHus Juana3oHa M3MEpPEeHUN M3MEPUTENbHBIX MPUOOPOB  (aMIIEpMETPOB,
BOJILTMETPOB, BATTMETPOB U T.11.).

st uzmepenust 6onbux Hanpsbkenuid (Boimie 1000 Bonbt) m ToxoB (60mee 100
AmMriep) HeuenecooOpazHo CTPOUTHh NPHUOOPHI HA U3MEPEHHE TaKUX OOJIBIIUX BEJIUYUH.
OTO U HSKOHOMHUYECKHM HEBBITOJHO, W MNPHOOPHI B 3TOM ciiydyae OyIyT CIMIIKOM
rpomo3nkumu. He roBopsi mpo OMacHOCTh HEMOCPEACTBEHHON paboThl C TaKUMHU
OOJBIIMMHU 3HAYCHUSIMH HAIIPSKEHUSI U TOKa.

[TosToMy, Kak mpaBwiio, ipu HanpspkeHUs X cBoie 1000BonsT 1 Tokax 6omee 100
AMriep  mepea U3MEpPUTENbHBIMH  NpUOOpaMH  CTaBSIT  COOTBETCTBYIOIIHE
TpaHcHOpPMaTOPbI, YTOOBI YMEHBIIUTh KOHTPOJIUPYEMBIEC SJIEKTPUUECKUE MapaMeTpsl J0
BEJIMYMH YJIOOHBIX NJiIi M3MEPEHHUsS: UBMEPUTEIbHBIE TpaHC(HOPMATOPHl HANPSKEHUS—
JUTSL U3MEPEHUSI HANIPSKEHU M, U3MEpUTENbHbIE TpaHC(HOPMATOPhl TOKA— JJIs1 U3MEPEHUS
TOKOB.


https://elektroshkola.ru/transformatory/transformatory-naznachenie-vidy-i-xarakteristiki/

53a cuyer 4ero JocTHraercsi JKOHOMHS [H3eJbHOT0 TOIUIMBA TIPH
pereHepaTUBHOM MOJ0TPeBe 3JHepPrueil 0TpPadOTABIIMX YXOASIIUX TIa3oB B
Au3eJib-reHepaTope.

IIpaBHIBLHBINA OTBET:
KoHcTpyKTHBHO 3TO oOecrieunBaercs YCTaHOBKOM IIPOTUBOTOYHOTO
ra30kUJAKOCTHOTO TEIIOOOMEHHUKA, B KOTOPOM POJb TOPSYEro TEIJIOHOCHUTENS

BBIITIOJIHATIOT OTpa60TaBHII/I€ ra3pl, MOJAOIPCBAIOIIMC AU3CJIIBHOC TOINIMBO IICPCO €TI0
IMOCTYIIJICHUCM B TOIIMBHBIM HACOC CUCTEMBbI ITUTAHUS.

onoanume

6.Joss1 OT pacnoJsiaraeMoii TeII0THI TOIVIMBA NMPe0Opa3oBaHa B JaAHHOM JBUraTeJie
B 3¢ PeKTUBHYI MOIIIHOCTh HA BAJIy 3TO -

OtBet: D¢ dextunbiii KI1/] nurarens
7. — 3TO0 KOMIUIEKCHAsl YCTAHOBKA, COCTOSINIASI M3 BUIraTeJifl
BHYTPEHHEr0 CrOpaHusi U reHepaTopa, CMOHTHPOBAHHBIX HA 001ell pamMKe.
Otser: [Iu3zenb-renepartop

I[IKoc-1 Cnocoben paspadarbiBaTh HNEpPCHEeKTHBHbIC IUIAHBI W TEXHOJIOTHH B
00J1aCTM MeXaHU3AUMHU W ABTOMATH3ALMU NPOLECCOB B CEIbCKOXO03AHCTBEHHOI
OpPraHu3aIum.

Bbi6epume o0uH npasu/ibHbIU eapuaHm omeema:

Kakue 13 HCTOUHHKOB YHEPruM AAB/ISAIOTCS BO300HOB/IIEMbIMH ?
HeThb
KaMeHHbIW yTOJ/ib
+TUIpO3HEPrus
NIPUPO/IHBIN ra3
B sHepreruyeckom OajiaHce NPOU3BOACTBA U NOTPeOJICHU JHEPrMd B MHpe
HAHO0O0JIBIIYIO 10JIK0 HMeEeT:
+HePTH
MIPUPOIHBIN a3
AJIepHast SQHEPT U
TUAPOIHEPIUs
reOTEPMUYECKAs SJHEPT U
9Heprusi Onomacchl



/latime pa3eepHymbiii omeem Ha 80Npoc:
1.3anuuMTe ypaBHeHHE TEIJIOBOT0 0a/laHCa KOTe/IbHOM YCTaHOBKH

IIpaBHIBLHBIN OTBET:

TenoBoit 0GanmaHC KOTJa 3aKJIIOYAETCS B YCTAHOBJICHHHM PABEHCTBA MEXKIY
IIOCTYIIMBIIKMM B arperar Ipy CKUTaHUM TOIIMBA KOJUYECTBOM TEIUIOTHI, Ha3bIBAEMBIM

pacnonaraeMoﬁ TEILUIOTOM Qp, )41 CYMMOI?I MOJIC3HO HCIIOJIb30BAHHOM TEIIOTHI Q]_ )41
TCIVIOBBIX ITIOTCPb OHCPIUU:

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

rac Qz — IIOTCPU TCIJIOTHI C YXOJAIINMHU U3 KOTJIA ABIMOBBIMHU I'd3aMM;
Q3 — IIOTCPpHU TCILIa OT XUMHYECKOM HEMOJIHOTHI CIropaHu:Aa TOIINIMBa (XI/IMI/I‘IGCKI/Iﬁ

HEJI0KOT);

Qs — moTepu Tema OT MEXAaHWUYECKOM HEMOJHOTHI CrOpaHusi TOIUIMBA
(MexaHUYECKUI HET0MKOT);

Qs — moTepu TEMJIOTHl B OKPYXKAWOIIYI0 Cpeay 4epe3 OOMYypoBKY KoTia (OT

HapY>KHOTO OXJIAXK/ICHHS);

Qs — moTepu Teria ¢ (PU3UUECKOW TEIUIOTOW HuTaka (YYUTHIBAIOT AJI TBEPABIX

BBICOKO30JIbHBIX TOILJIUB).
2.I1oTepu 3Heprum B KOTe/IbHbIX YCTAHOBKAX M MYTH UX CHH)KEHUS
IIpaBuIbHBINA OTBET:

3HauuTeNnbHAs YacTh TEIJIOBOM JHEPruu MpH paboTe KOTEIbHBIX TEPSETCS OT
Hapy>XKHOTO OXJIAKJICHHS] HAarpeThIX MOBEPXHOCTEN KOTIA. DTU MOTEPU MOKHO CHUBHUTH
32 CUET UCIIOJIb30BAHUSI MAaTepUajoB OOMYpPOBKM C MEHBIIMMU 3HAYCHHUSIMHU
KO3 (PHUIIMEHTOB TETIOMPOBOJHOCTH, YBEIMUYCHUEM TOJIIUHBI OOMYpPOBKH, a TaKKe 3a
CYET YaCTUYHOM (KOCBEHHOW) pereHepanud MOTEPSHHOTO TEIia, €CIU HCIOJIb30BaTh
BO3/yX03a00p M3 MOMEIIEHUS KOTEIbHOW, OCOOEHHO W3 BepxHeW 30HBI. CHIKEHUE
TeMIepaTypbl YXOMSIIMX Ta30B Ha BBIXOJE U3 KOTJAa 3a CUET HCMOJb30BaAHMUS
HPKOHOMAM3epOB, BO3/IyXOIMOJIOrpeBaTeIeH, KOHTAKTHBIX TEIJIOOOMEHHUKOB (MpsimMast
pereHepanysi TEIJIOBOM JHEPryy) JaeT 3HAYUTEIbHYI0 SKOHOMHIO SHEPTOHOCHUTENS U
noBeienus: KIIJI kotina.
3.3a cuer Yero MNPOUCXOAUT pereHepamus TeNJOBOH HJHEPrMHM B KOTEJbHBIX
YCTaHOBKAaX

IIpaBu/IbHBINA OTBET:

Perenepanusi TEIIOBOM SHEPIMU IPOUCXOAUT 3a CUYET IEepepacupeleiiCHUs
TEIUIOTHI B TEIZIOOOMEHHHUKE OT YXOJIIMX I'a30B (MPOJYKTOB CrOpPaHMs TOILIMBA)
BO3/IyXYy, KOTOPbIM HAIPEBAETCS U BO3BPAIIAET TEILUIOTY B TONKY KOTJIA.
4.IToTepu 3HEPIruM NPHU TPAHCIIOPTHPOBKE TEIJIA U TOPSIYeld BOAbI



IIpaBHIbLHBINA OTBET:

[Ipu oOcienoBaHUU TEIJIOTPACC MPOBEPSIOTCA CIEIYIONIME BO3MOXKHBIC
MPUYUHBI TOTEPU SHEPTHMU:

— HaJIMYME€ TUIOXOTI0 KauyecTBa TEIUIOBOW H30JAIMM (YyCTaHABIMBAETCS II0
(akTUYEeCKUM TEIUIOBBIM MOTEPSIM Ha OCHOBE pacxoja BOJbI W TMaJCHUs
TEMIIEpaTyphl);

— HaJuMyue yTeYeK BOJbl B TeIuloTpacce (OmpelenseTcs IO pacxomy
MOJANMUTOYHOM BOJBI, JIMOO MO OajnaHCy pacxoda BOALI B MPSIMOM U OOpaTHOM
TpyOOIIPOBOJIax);

— MOJTOIUICHUE TEIUIOTPACC C TIOXON TUAPOU3OJISLUCH.
5.I1yTH cHM:KeHHUe TOTePh YHEPIrUH Ha TeIIoTpaccax

IIpaBuIbHBINA OTBET:

HoBrie »sHeprocOeperatoniye TEXHOJIOTMM UM MaTepHalibl, Ha KOTOPBIX
OCHOBAaHO MPOMU3BOJACTBO TEIJIOTUAPOU3OIMPOBAHHBIX TpyO (B 4YacCTHOCTU
NEHONOJINYPETaH), IMO3BOJIAIOT o0ecrneunTh Oe3aBapuilHoe H  3(PQPeKTUBHOE
TEMJIOCHA0KEHNE, CHU3UTh NOTEPH TeIula B 3-4 pa3a HOPMATHUBHBIX U YBEJIHYUTH
JUIMTEIIBHOCTD 3KCIuTyaTauuu A0 30 Jer.

6. 3a cuer uero /OCTHraercsi HJKOHOMHs Tel/la B CHCTeMaxX OTOIVIEHHSI M
BEHTH/ISIL[UH JKUBOTHOBOJYECKHX 00 bEKTOB.
IIpaBuIbHBINA OTBET:

DKOHOMHUS TEIJIOBOM PHEPTUM MPU ITOM MOXKET OBITh JIOCTUTHYTA 3a CYET
yTUIU3alud  (U3UYECKOTO TeIjla BO3JyXa, YJalsieMoro W3 TOMEIICHUS, B
pPEKyIepaTUBHOM TEIUIOOOMEHHHUKE, Yepe3 KOTOPhIM B OOpaTHOM HaIpaBlICHUU
npoxoauT atMoc(epHbIi BO3AyX K KamopudepHoil ycraHoBke. I[lpu sTom
OUYEBHJIHO, YTO IKOHOMHUS TeIuia OyJeT MPOMOpIMOHATIbHA PACUETHOMY Mepernamy
TEMIIEPATYp MEXIAY BHYTPEHHUM U HAPYKHBIM BO3YXOM.

7.3anumuTe KaK omnpeneisercd  pacmosiaraeMasi TelJioTa, MPH
IKCITyaTAIHH AN3eIb-TeHepaTopa

Qs = Q5+ B,

rne QF — remnora cropanus (TEINIOTBOPHAS CIIOCOOHOCTB) 1 Kr

TOIIMBa, KJIK/KT,
B — pacxonx mu3eapHOT0 TOILIMBA, KT/C.

@OH/JT OLEHOYHBIX CpPeJACTB /i1 TPOBeJEeHUsl IIOBTOPHOW IPOMEXYTOUYHOU
arrectaluu (OpMHUpPYyeTCs M3 UMC/Ia OLEHOUHBIX CPe/ACTB MO TeMaM, KOTOpble He
OCBOEHBI CTYJIEHTOM.



IIpumeuaHue:
[oroHuTeIbHbIe  KOHTPOJIbHBIE — UCIIBITAHUSL  TIPOBOJAATCA  [Jisl  CTYJEHTOB,
HaOpaBiMx MeHee 50 0Oa/u1oB (B COOTBeTCTBUM C «Ilojo)KeHHMEM O MOJYJIbHO-

PEUTUHT OBOM CUCTEMEY ).

Tab6mra 6 — Kpurepum oreHKH cOpMHPOBAHHOCTH KOMIIETeHI{HI

Kog v HaviMeHOBaHUe WHAWKATOpa AOCTYKEeHHS
KOMIIeTeHLUU
(4acTy KOMMeTeHL 1K)

KpuTepuu otieHrBaHus CHOPMUPOBAHHOCTH
KOMIeTeHIUM (4aCTH KOMITeTeHLIMN)

COOTBETCTBYET OLIEHKE «yOBJIeTBOPUTEIbHO» 50-
64% 0T MakCUMaJILHOTO baia

N-1yk-1. AHanusupyet MPo0IeMHYIO
CUTyal[dl0  KaK  CHUCTeMy, BBISIBJSII  ee
COCTaB/ISIFOIIME U CBSA3U MEXIy HUMH

NO-2yk1. OcymecTsisgseT MOUCK BapUaHTOB
pellieHUsI TIOCTaB/IeHHOW TIPOOJIEMHOM CUTYaLuu
Ha OCHOBE /IOCTYITHBIX UCTOYHUKOB UH(OpPMaIUU

N-3yk-1. OripefensseT B paMKax BbIOpaHHOTO
aJITOpUTMa BOTIPOCHI  (3a7jauu), TIOZJIeXKallye
JlanbHeMer paspabotke. Ilpeasyaraer criocoObl
WX pellleHus

N-4yk-1 PaspabaTbiBaet CTpaTeruio
JOCTIDKEHHsI ~ TIOCTaBJIeHHOW  I[eId  Kak
T10C/1e/]0BaTeIbHOCTh I11aroB., npegBUs

pe3ysbTaT KaK[Oro W3 HUX U OLeHuBas HX
B/IMSIHME HA BHeIlIHee OKpPY)XeHUe IJIaHWPYeMOM
JeSTeJbHOCTU M HAa  B3aMMOOTHOLLIEHUS
YUaCTHHKOB 3TOU [1eSITeJIbHOCTU

U/I-1rkoc-1 Pa3pabaTbiBaeT repcrieKTHBHbIE
TJIaHbl ¥ TEXHOJIOTUM B 00/1aCTU MeXaHU3al[uu 1
aBTOMaTHU3aL|UM NIPOLIeCCOB B
Ce/TbCKOXO0351MCTBeHHOW OpraHu3aliu

CTy/ileHT, B OCHOBHOM, 3HaeT MaTepuaJl 1o TeMe,
OTBeYaeT Ha MOCTaB/IeHHbIe BOIPOCHI C
HeOoJIbIINMY 3aTpyAHeHUsIMU. YaCTUYHO ymMeeT
TIPOBOZIUTH PaCUéThl TTO3BOJISIIOIINE OTIPee/UTh
5KOHOMMIO 37IeKTPUUECKOU SHEPTUH TpH
BHE/IDEHUU TIpeijlaraeMoi MO/IepHU3aL[|H.
MoskeT IPOBOJUTH aHa/IN3 TTPOOIEMHOM CUTYaL[UH
KaK CHUCTEMBbI, BBISIBJISISI €e COCTaB/ISIOIIUE U CBSI3U
Mexxy HUMH. Criocob6eH 0CyIeCTB/ISTh MTOMCK
BAapHAHTOB PeIlleHus TT0CTaB/IeHHOW ITPOOIeMHOM
CUTYyaIMX Ha OCHOBE [IOCTYIHbIX UCTOUHUKOB
“HGbOpMaLUY U ONpeZie/iiTh B paMKaX BbIOPaHHOTO
aZropyuTMa BOMPOCHI (3a/iaun), Mo/iexaliye
JanbHeMel pa3padorke. CriocobeH npe/iaraTh
croco0Obl UX peltieHust. MoxeT pa3pabaThbiBaTh
CTpaTeruio JOCTHKEHUs TIOCTaB/I€HHOM 11e/TH KaK
T0C/Ie/IOBATeIbHOCTD II1aroB, TIPeABU/IS Pe3y/IbTaT
Ka)K/IOTO U3 HUX U OL|eHUBasl UX BIIUSTHHE Ha
BHeIIIHee OKPY)KeHHe TUIaHUPYEeMOU J1esITe/TbHOCTH
Y Ha B3aMMOOTHOIIIEHHS] YYAaCTHUKOB 3TOU
nesitenbHOCTH. CriocobeH pa3pabaThiBaTh
MepCrieKTUBHBIE T/IaHbl ¥ TEXHOJIOTHH B 00/1aCTH
MeXaHHW3al[ui ¥ aBTOMaTHU3aluy TIPOLIeCCOB B
CeJIbCKOX035ICTBEHHOM OpraHU3alvu
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