«PACNPEAEAEHHAA TEHEPALIUA
B ObPA3OBATEAbHOM NPOLECCE BY30B»

B.0. CamomnAaeHKO .M. EpoxuH
A.B.Na3aepun 0.A. KopkyHoBa
C.A. EpolueHko

Ka¢eapa ABTOMaTM3UPOBaHHBIX IAEKTPHUECKUX CUCTEM

CemuHap «[1pobaeMbl NOAKAIOUEHUA U IKCNAYaTaL MKW MaAO reHepaLnu»
Exarepunbypr, 25.02.2016



HAYYHAA NPOBAEMATUKA
PACNPEAEAEHHOU rEEHEPALIUMA



AKTYAABHOCTDb TEMbI

AoAs pacnpeAeAeHHOW reHepauuru, %

Cy6bekT Gepepaumu BanaHc MoLuHocTH P BanaHc aHeprun W
(Ypan) MO AQHHbIM MO AQHHbIM
noTyY A no AaHHbiM 3Cb .

UCCAEA. UCCAEA.

CBepanoBcKasi 0OA.* 2,0 4,9 1,9 2,9-3,1

YenabuHckasa o6 * * 5-6 8-9 5 6

MepMcKUii Kpan*** 4-5 7 3 4

TiomeHcKas

0BAACTE* MHOrO MHOrO MHOrO MHOrO0

P. Bawkupus, +10 C3C = 100+ MBT C3C co

OpeHbyprckas 06A.*

cneunduyecKum BAUAHUEM

KUYM ~ 12-24 %

* PacueTHble pAaHHble CeMUHapa
* OueHo4YHble AaHHble CeMUHapa

** OueHoYHble AaHHble Accouyaumn MaAoOn SHEPreTUKU Ypana
*%** OueHo4Hble AaHHble Mepmckoro PAY




NPOBAEMATUKA PACNPEAEAEHHOU FrEHEPALIMMA
B NAAHE CUCTEMHOI'O SO®EKTA

OpraHu3auUOHHbIN, TEXHUKO-9KOHOMUYECKUI aCMNEeKTbI:

1. 3HauuTenbHas AOAI MaAOWU reHepauuun «CKpbiTa» OT OPULMUAABHBLIX AAHHbLIX: HE MOMaAaeT MoA
onepatuBHoe YynpaBaeHUe U BepeHWe CO EDC, NOAKAIOYAETCA BO BHYTPEHHWE CUCTEMBbI
3NEKTpOoCcHabxeHus 6e3 TY Ha TexHoAornueckoe npucoepnHeHne MPCK.

UHXEeHEePHO-TEXHUYECKUN, TEXHOAOTMUUYECKUIN aCMNEKTbI:

1. Pr He npucnocobaeHa AN AAUTEABHOW aBTOHOMHOM paboTbl, UTO MPUBOAUT K NEPUOAUUYECKUM
BbIHY)XAEHHbIM MEPEKAIOUEHUAM NOTPEOUTEABCKOM Harpysku Ha BHELLHIO CETb, NMPEUMYLLECTBEHHO
BHe3anHbIM. Bcss MIM nocteneHHO NepexXoAUT Ha NapaAreAbHYyto paboTy ¢ 3HeprocUcTeMon.

2. Pr Bausier Ha 6anaHcbl MolHocTH (5-8 %) n 6anaHcbl aHepruun (2-5 %) B LieAoM B 30He Ypana U
nopsiaka 20-25% B OTAEAbHbIX 3HEpProysnax, B 3aBUCUMOCTU OT TMna (YyrAeBOAOpoAHas uAu BUJ) u
Ha3HayeHuA.

3. PI cywectBeHHO BAUSIET Ha XapaKrep NPOTEKAHUS MEPEXOAHbIX PEXUMOB B Harpy3o4HbIX y3Aax
110-220 kB. Ckpbitaa Ml Tpebyet yueta ocob6eHHOCTEN NOBEAEHUA B NEPEXOAHDBIX U NOCAeaBapPUMHbIX
pexumax, yueta P3A ¢ HacTpoiKaMu «no YMOAYaHUIO» — OT MPOU3BOAUTENEN.



UCTOPUYECKUE NPEANOCHIAKWU HAYYHOMU
U OBPA30BATEAbHOU AEATEABHOCTU B
OBAACTU PACNPEAEAEHHOU NEHEPALIUMA



1991 - 2006

3a nocnepHue 25 AeT 3HAYMMOCTb MHXEHEPHON 3ANEKTPOIHEPreTMYECKOW CneLvaAbHOCTH
140204 «9NeKTpUYeCKUe CTaHLUW» B CYLLLECTBYIOLLLEM BUAE NOCTENEHHO YMEHbLUAaAACh.

1. B 1991-2006 B Poccuu OTAE€AbHbIE KPYMHbIE 3AEKTPUYECKUE CTaHLMKM B TeX obbemax M
TeMnax, B KOTOPbIX OHU NOABAAAUCL B COBETCKOM COLO3€, NPaKTUYECKU HE CTPOUAUCH .

2. [otpebHocTb B cnieuyanucTax no aINeKTPUYECKUM CTaHUUAM Obina HEBEAUKA.

° Aemorpaduueckas cutyauus BeAa K MaAOYUCAEHHOCTU MOAroTaBAMBaAEMbIX MO AQHHOWU
cneunanbHOCTU KaApPOB.

° nOTpeéHOCTb Xe B Ccneunanmucrtax rno 3INeKTpu4yeCKUM roACTaHUNAM TNOKpPbIBAAU 6onee
MHOIOYUCAEHHbIE BbIMYCKHUKKU CMEXHbIX CrELUaAbHOCTEN.

3. CoaepxaHue cneuranbHbIX 06pa3OBaTeAbeIX AUCLIMMAUH B YaCTU SAEKTPUYECKUX CTaHLMK
HEe aKTyaAu3npoBaAOCb.

. Umetowimecas obpasoBaTteAbHble KOMMETEHUMM OTHOCUAUMCH K KPYMHbIM  OGAOYHBIM
9AEKTPOCTaHUMUAM.

. [MpeeMCcTBEHHOCTb MOKOAEHUA KaapoBoro cocraBa B BY3ax He 6bina obecrneueHa B
MOAHOW Mepe: CO BPEMEHEM, €ro ecTecTBEeHHasi poTauuMsi U OTCYTCTBUE 3HAUMTEABHOro
UHTEpeca K reHepaLmu y HOBOrO NMOKOAEHUS YUEHDIX U NpenoAaBaTteAeit MPUBEAU K TOMY, UTO
HeobxoAUMble 06 pa3oBaTeAbHbIE KOMMNETEHLUU, PaKTUUECKU, ObIAU YTEPSIHDI.



2006 - 2013

1. Cranu mMaccoBO BBOAUTbCSI AOMOAHUTEABHbIE BAOKU Ha CYLLECTBYIOLLUX 3AEKTPUUYECKHUX
CTaHUMAX, PEKOHCTPYMPOBAAUCh yCTapeBatoLue reHepupyoL e MOLLHOCTH;

2. B 03C LUeHtpa BBOAMAOCL 6O0OAbLLOE KOAMYECTBO OAOK-CTAHLMK IAEKTPUUECKOM
MoLUHOCTblO A0 100 MBT, B6AM3U KpYrHbIX rOPOAOB BO3HUKAAU KOTEAbHbIE TENAOBOW
MOLLHOCTbIO TOrO X€ MOPSIAKa;

3. Ha TennoBbIX 3AEKTPUUYECKUX CTaHUMAX CTaAM WUCMOAb30BaTbCl COBPEMEHHbIE
naporasoBblie YCTaHOBKHU, KaK NpaBUAO, 3apybeXxHOro NponM3BOACTBA U C BbICOKOW CTENEHbIO
3aBOACKOW rOTOBHOCTMU:

° B [MAAHe npoeKktupoBaHusa He TpeboBaBLUEW 3HAYUTEAbHbIX TpyAo3aTpaTr o
KOPPEKUMU 3aBOACKUX MPOEKTOB, HO TpeboBaBLUMX MPUBAEYEHUS KAAPOB BbICOKOM
KBaAMPUKaLIUY;

. B NA@HE yrnpaBAeHUSA U SKCrAyaTauuu cTeneHb aBToMmaTtusauum coBpemMeHHbix MNry
cokpatMaa notpebHoctb B nepcoHane ¢ 0,5-1 uven/MBr ao 0,125 yen/MBT
YCTAHOBAEHHOW MOLLUHOCTU 3AEKTPOCTaHUMK, aHAAOTMUYHO MOBLICUB TPeboBaHUA K ero
KBaAUOUKaALIUW.



2006 - 2015. PACNMPEAEAEHHAA TEHEPALIUA

1. OnpepeneHue: COBOKYNHOCTb MOAYAbHbIX FrEHEPUPYIOLLUUX YCTAHOBOK MOLLHOCTBIO MOpPSAKa
HECKOAbKUX MBT U [Kaa/uy, BblpabaTbiBalOLLMUX IAEKTPUUECKYID U TENAOBYIO 3HEpPruio
HENOCPEACTBEHHO B TOYKE MOTPEOAEHUA U HE UCMOAL3YIOLLUUX BbICOKOBOABLTHbIE IAEKTPUUYECKUE
CETU AASl TPAHCMNOPTa SAEKTPOIHEPIUU. KOHTEKCTHbLIA CUHOHUM TEPMUHA «<MaAas reHepauus».

2. [lpeAnocbIAKU: POCT LIEH Ha CETeBble IAEKTPUYECKYIO U TEMAOBYIO SHEPIrUlo, BHEAPEHUE
KOMMAEKCHbIX NPOU3BOACTBEHHbIX LIMKAOB, pa3BUTUE 3HeprocepBuca NOATOAKHYAU MPEANpPUATUS
CpeAHero U KpynHoro 6u3aHeca K NOMCKy aAbTEpPHATUB CETEBOU SHEPTUN.

CUIP3 Ceepanosckon obaactu 2015-2020
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2013 - 2016. CHCTEMHbIW NOAXOA
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2016

HoBass yuebHass nporpamma «IAEKTPUUYECKUE CTaHUUMW» B paMKax HanpaBAEHUSA
140400 «INEKTPOIHEPreTUKa U SINAEKTPOTEXHUKAY .

O3HaAaKOMAEHHOCTb C LUUPOKOK arperatHo 6a30i, KaK MO I3AEKTPUYECKOM uacTu
CTaHUMM, TaK U MO YacTU NEepPBUYHOro MPUBOAA WMAU UCTOYHUKA 3HEprun. Bce BUAbI
reHepauuu: «maAasi», «60AbLLas»; YTAEBOAOPOAHOE TonAuBO, BUIJ; aApyrve BUAbI MaAoH
9HEPreTMKK; BKAIOUas HaKoMUTEAU U 3apsiAHas MHPPaCTPYKTypa SAEKTpoTpaHcnopTa.

* [loHMMaHWe acneKToB KaXAoro 3BeHa YHUBEPCaAbHOMW LIEMOYKU «MPOEKTUPOBaHUE -
3KCNAyaTaLUUa — ynpaBAeHUEe peXuMaMu 3AEKTPOCTaHLMK».

*  YyeT cyLLecTByOLWMNX HapaboToK B Poccuu.
e OpHEeHTUp Ha CUCTEMHYIO I3HEPreTuky, He Ha TEeXHUKY U TEXHOAOTUI0 - MO3TOMY
nporpaMma «IAEKTPUYECKUE CTaHUMU» HE KOHKYpPUPYeT C APYrMMU Nporpammamu,

NPoPUAAMU U HaNpaBAEHUAMU NOATOTOBKW.

*  TunoBas BbiNyCKHasA KBaAMUKALMOHHAA paborTa.
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«TEXHOAOTI'U BbIPABOTKHU U XPAHEHUA SAEKTPOSHEPTUW»

(Ko) leHepauusa Ha
YrA€BOAOPOAHOM
TonAuBe

Bo3obHoBASSEMbBIE
UCTOUYHWUKK SHEPruu

HakonuteAu aHeprum

MpounsBoacTBO I

HakonaeHue n

xpaHeHue 33 MNotpebaeHne 33

Manbin
9AEKTpPOTPaHCNopT
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YHUBepcuTeTt 1!

«TEXHOAOI' MU BbIPABOTKHU U XPAHEHUA SAEKTPOSHEPIUA»

(Ko) leHepauusa Ha | Bo3obHoBAsiEMbIE

HakonuteAu MaAbii

AcnekKTbl YrA€BOAOPOAHOM UCTOUYHUKU
3Hepruu 3AEKTpOTpaHCnopT
TONAUBE 3Hepruu
Ha3HaueHue u
UCMOAHEHUE

lpaduku, 6anaHchbl
MOLLHOCTH U
3Hepruu

BCro, CBM

P3A

CUCTeMHbIN

adpdekT




TUMNOBASA BblITYCKHAS
KBAAUOUKALIMOHHAA PABOTA
(COAEP>KAHUE C NPUMEPAMM)
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UAEHTUOUKALUA UCXOAHDBIX AAHHBIX

HeCcKoAbKO BapUaHTOB UCXOAHBIX AQHHbIX, MPEANOAaratoLLUX:
1. TMocTpoeHue NPOrHO3HbIX CYTOYHbIX FPAPUKOB INEKTPUUECKON U TENAOBOWN HArpys3oK;
2. CocrtaBaeHUE HGanaHCOB 3HEpPruu, NOCTPOEHUE TFOAOBBLIX rPadUKOB 3AEKTPUYECKOM U TEMAOBOM
Harpysok;
3. Bbi6op 6a30BbIX pacUYETHLIX PEXUMOB PabOoThbl IAEKTPOCTAHLMUH;
4. Bbl60op TEXHOAOIUIA NPOU3BOACTBA SHEPTUM.

Ocoboe BHUMaHWE YAEAIETCA METOAMKaM COrAacoBaHWA NMPOTUBOPEYALLIMX APYT APYry UCXOAHbIX
A@HHbIX, MPUMEHEHUSI TEXHUYECKUX TPEHAOB U UCMOAb30BaHUSA HEMOAHBIX (KYCOUHbIX) AHHbIX.

MaKcuMyM 3AEKTPUYECKOWU U TENAOBOW MWHAUMYM TENAOBOM Harpysku MWHUMYM 3AEKTPUYECKOW Harpy3Ku
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KAIOMEBDBIE XAPAKTEPUCTUKU OCHOBHbIX BUAOB rEHEPALIUMA

BaxHbl AN 06ecnevyeHns 6anaHCOB MOLLLHOCTU U dHeprmm B CUCTEME.

lazonopuwHe | la3otypbUHH MapocunoBbl
MwukpoTyp6u | Au3enbHble Mapora3oBsl Arperatbl | ®oTo3AekTp. | BetporeHepa
Xapakrepucruka HH. YCT-KH CTaHOBKH Bole bl € YCTaHOBKH & 6nokn K3C, rACurA3C MOAYAU TOPbI
-y Y YCTAHOBKM | YCTAHOBKM y T3C / A3C Ay P
Anana3oH eAMHUUHBIX 0,1-10
o 0,005-1 0,06-20 0,06-20 1-300 1-1000 200-1600 0,05-700 0-0,1

mouiHocteid, MBT (1000)
Auanaso apgext. 0,015-1 0,1-2 0,3-3,5 2.25 25-500 | 800-1600 | 0,05-700 | (1100) (1000)
€AMHUWYH. MoLLHOCTel, MBT
CootHolwienune J: T 1:15-1:3 1:0,5 1:1-1:2 (1:15-1:5| 1:1-1:3 | 1:2-1:3 - -
KINA aneKTpuueckun, % 23-33 35-50 30-45 25-35 35-55 20-45
KNA o6wmii (KUT), % 65-87 60-75 70-85 65-87 75-90 60-75 - -
PeryMpOBOUHLIK 0..100 | 50..100 | 50..100 | 5.100 | 30..100 | 60...100 0...100 0...100
AnanasoH, %
CKopoctb Harpykerus 0- 1-5 5-10 5-10 5-7 20 100 0,5-1 0,5-1
100 %, muH
MakcumanbHbH 50-100 15-30 15-30 50-100 50 -
cbpoc/Habpoc Harpy3ku, %
Bpems nycka, 4 0,08 0,08 0,5-1,5 0,5-1,5 0,5-1,5 5-48
MakcumanbHoe YYUYM, y 6000 5000 5000 8000 8000 7100 4380 8000
YpoBeHb Wwyma, Ab 60 90 75 50 50 50/0 65 50
Bbibpocbl NOX, mr/m3 9-25 480 500-1000 40 40 500/ 0




BblIBOP COCTABA

TEHEPUPYIOLLEIO ObOPYAOBAHUA

BblbOp KOAMUECTBA W  EAUHUYHOM
MOLLHOCTU YCTaHOBOK MpeACTaBAsieT coboit

KOMIMAEKCHYIO TEXHUKO-OKOHOMMUYECKYIO
3aAauvy, YYUTbIBAIOLLYHO:
°*  WCXOAHble AaHHble nno 6HanaHcam
MOLLHOCTU U SHEPIuu;
 TpeboBaHus K obecneueHuto
HaAAEXHOCTY;
*  TEeXHOAOrMyeckue napameTpbl
060pyAOBaHUS;
*  TEXHUKO-3KOHOMWYECKUE napamertpbl
060pyAOBaHUS;

-  ®opManU30BaHHbIA  MOAXOA -

aATOPUTM.
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UpeHTndmkauma
MCXOAHBbIX AAaHHbIX

OnpepeneHue
cyMmmapHou mowHoctu MI

Bbi6op coctaBa 'O no
nokasaTenfaM HafeXXHOCTU

BbiI60p KOHKpPETHOW MoAenu
yCTaHOBKM

BbI60Op KOHKpPETHOW MoAenu
yCTaHOBKM

Het

Bbi6op coctaBa 'O no
TEXHOJIOrM4YeCKUM
napameTpam

PacueTt TexHUKO-
3KOHOMMYECKUX
nokasarenewu

AOBJIeTBOPSAET BCe

Kputepusam?

OKoH4aTenbHbIN BbIGOP
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SAEKTPUYECKAA YACTb SAEKTPOCTAHLIUU MAAOU MOLLHOCTHU

Anroputm BbIGOpa TUNOBbLIX CXeM pacnpegenuTernibHbIX yCTpOﬁCTB
C NoAaKnK4YeHneM Manoun reHepauyumu

. [AaBHaA aINEKTPUYECKASA CXEMA;

. KomnoHoBka PY;
. AAeKTpoobopyAOBaHUE;

. Co6CcTBEHHbIE HYXADI;

. AAeKTpobe3onacHOCTb;

ycTanoexm MI

aaaaaaa

- ®opManU30BaHHbIMA MOAXOA -
aAropuTM.

S ¢ 8 8 & & ¢ .
& 1T IE 1Y 5*—]; 17 ;‘f‘f eley ¢ L¥FT 2T TPTRE 157 28 Te5sel __i
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PACHET YCTAHOBUBLLUUXCA PEXKMMOB

HopMmaAbHble peXUMbl:
MaKcuMaAbHbIN PEXUM;
MakcumanbHbIK peXum (n-K);
*  MuWHMMaAbHbBIN PEXUM;

MocAaeaBapUiiHble UAU «0COBbIE» PEXUMDI:
*  OTKAIOYEHWE OCHOBHOIO BBOAA OT CETH, B T.4. aBTOHOMHas pabora;
*  MuHMMaNbHaA aINEKTPUUYECKasa Harpyska npu MakCUMaAbHOM FreHepaLImK;

*  PeXWM NUTaHUA SAEKTPOYCTaHOBOK NOTPEOUTEASI TOABKO OT CETH, 6e3
YCTaHOBAEHHbIX FreHepaTopOB.
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PACMET NEPEXOAHbIX PEXKMMOB.1

padpukun Toka K3 npu Ta/T"d=0,5(a); 1,5 (6); 6 (B)

T/T",=0,5

Bpewms, c
MoAHbIN TOK Anepuoanueckasn COCTaBAAIOLLAA

—— AOASi anepUoAUUECKO COCTaBASIOLLLEHA

. 2,0

Q

o

< 10

<

(=]

< 0,0

e 0,2

s -1,0

[t Bpewms, ¢
=== [1OAHbI TOK —— AnepuoanYecKasn COCTaBASIIOLLAA

—— AOASl anepUoANYECKOI COCTABAAIOLLEN

. 20
q ” —
g 15 B) T/T"y=6
3 1,0
o 05 _:_ A A
= 0,0 VAVIAVAR YA AY A AW A
§ -0,5 ,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4
o
- -10
Bpewms, ¢
= [10AHBI! TOK —— ArnepuoanYecKas CocTaBASIOLLAA

—— \OASl anepUOAHUUECKOI COCTABASIIOLLIEH

@ TypOoreneparops 6 kB
@ Typooreneparops 10 kB
® [eneparopsi 10 kB MommocTs0 2-5 MBT

} * @ ['eneparopsl 0,4 kB ¢ 6ecmeroynoii CB ¢
110718030y uteneM Ha [IM

Y ® I'eneparopsi 0,4 kB ¢ 3aBHcHMOIi crcTeMoit
g CaMOBO30YK/ICHILS
=
@ ['eneparopsi 0,4 kB momHocTsi0 710 300 KBT
- s e e e s - - Tumosoit k03¢). ayBcTB. 115 ToKOBBIX P3 CH

— I'pannmsl 3amuTHEIX Xap-k orceuek BA HH

0+——+——+————f—F— A Tumsl 3anmrHbIX Xap-K orcedek BA HH
0.1 04 1 6 10

Hanpskerne, kB

AeuctByloLlee 3HaueHue Toka K3 Ans
TUNOBbIX CUCTEM BO36YXAEHUA

o 010203040506 070809 1
Bpems, ¢
— 3aB1cMas cucTeMa CaMOBO36y)KAeHMF|

= FecLueroyHas cucrema c I'IOABO36yAVITeAeM Ha NOCTOAHHbIX
MarHutax



PACMET NEPEXOAHbIX PEXKMMOB.1

XapaKrepHble peX1UMbl:

1. MakcumanbHas AonycTUMasi ANl COXPaHEHUS YCTOMUMBOCTA AAMTEABHOCTb K3 npw
3aMblKaHUAX B pa3AUYHbIX TOYKaX, B T.4.:

* KopoTtkoe 3aMbikaHWe Ha LWMHaX reHepatopa (K3);
* KopoTkoe 3amMmblkaHue Ha cTtopoHe 110 kB (K1);

2. HecuHxpoHHoe AlNB/ABP/BKAOYEHUE reHepaTtopa B ceTb (HAIB);
3. PeXuMbl MUKPOCUCTEMbI «Harpy3Ka-reHepauus».

wraf  dw S5-2p |
<Electrical power Pe (pu)> ™
-C- I Pref Tr3-2 | |
- o= Scope
<Stator current is_a {pul>
Constant W gate p l
= Scope2
<Riotor speed wm (pu)>
d_theta PR
- o= Scoped
Steam Turbine <Terminal voltage Va (puj>
and Governor Scopel HAI-IB
A >
S& L7
SNe¢ Three-Phase Source
=2 a n—l RN
o[82” ~ NAla—r"|"
o 35 of AT TGR,
s|C Cl— ¢
PR Ls|c i g € -] Three-Phase
Simplified Synchronous 3 3 Saries ELC Branch
1 P vref Machine pu Units 9 Th * %
= o O ree-Phase < o U
Constant  3vd Fault1 Trans.f_u:urr!'ler Eault
LI ‘E. (Two Windings) x‘
wEH = o
v
Three-Fhase K3 K1
vstab Parallel RLC Load
Excitation =

Swystem



P3A PACNPEAEAEHHOW FrEHEPALIUM
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Bua 3aLuuThbl

0-1 MBt

1-25 MBT

0,4kB

6(10) kB

0,4 kB

6(10) kB

1.1.n poAOAbHAA AnddepeHunanbHasa TokoBas
3aliuTa reHeparopa

Ip=0.2-03],,

fep, =0-10 e

1.2. TokoBas oTceyka

_ 13
Po(12-1.5

1.3. AMCTaHUMOHHAA 3alLuuTa

- Zop=(0.7-0.9Zy

2. MNonepeyHasa AupdepeHuanbHas 3aLLuTa

Ip =(0.02-0.3) Iy,

p=0.02-0,4c

3. 3aluumra o1 3aMblKaHWA Ha 3eMAI0 0OMOTKU
cTatopa reHepaTtopa

I,=10-

S0mA; 7,

4, 3aluura o1 3aMblKaHUA Ha 3eMAK0 06MOTOK
potopa

R, =1-5kOMm

5. 3awura ot 06paTHOM aKTUBHOM MOLLHOCTH

P=(-0.01..

—0.5F fp =0-10c

HOM

6. 3aLwmra oT CUMMETPHUYHbIX NEPErpy3ok (B T.4. ¢
MHTErpaAbHbIM OPraHoOM)

Lp = (1= Doy

fop =2—4000c

7. 3awura oT HeCUMMETPUYHBIX Neperpysok

I, =(0,03-3) ;1

tp =0-200c

8. 3awuTa oT aCMHXPOHHOIO peXuma c notepen
B036yXAeHUs

=(0.86—0,87) Ugoy

fp=15-18c

9. 3awuTa o1 nepeBo3byXAEHHUS

o

- Zo1-14; Ip
na

=0-40004

10. 3awura reHepatopa OT NOHWXEHUS U
NOBbILUEHUSI HAaNpPSXEeHUA

u<: (0.8-0.9) Uy o=
'¢p_11 SUL. fo =)

u>: U

".I'
HOM - cp D =C

25U

.30 oy O22BRITEPIEKY BpEMEHH
; OE3BRITEPEKMEPEM EHI

HOM =

11. 3awumra OT UISMEeHEHHUA (NOBbILLEHUS,
CHUWXEHHA) YacToTbl

12.YPOB

I, =(0.02-0.05) 0,

13. ABTOMaTMka CUHXPOHU3aLUH

Ap =+ 10°

A®=+05Tu AU=+0,1U

HOM




TEXHUKO-9KOHOMUYECKUIW ACINEKT

OcHoBbI pacyeTta TEXHUKO-3KOHOMUYECKUX NOKa3aTeAei YCTaHOBOK.

 OpurMHanbHass BOCbMMUKOMMOHEHTHas MOAEAb 3aTtpaT Ha BblpaboTKy
3AEKTPOIHEPIUMU.

AAA BbINYCKHUKa-MarucTpa XeaateAbHO HaAuuue MCCAEAOBATEALCKOM COCTaBASAIOLLEN,
noaToMy TUMNOBaAA 4YaCTb MOXET CAYyXKUTb B KayeCtB€ OCHOBbl AAA yrAYGAeHHbIX

MCCAEAOBaAHUN UAU AOMOAHATLCA HETUIMOBOW YaCTbIO.

Hapabotk4, noAyyeHHble npu noarotoeke BKP, B COOTBETCTBUU C KOHLEMNLUEN
MOAYAbHOro 06pa3oBaHUA rOTOBbl K MPUMEHEHUIO B paMKax CMEXHbIX AUCLMMAMH -
HanpumMmep, B KaYecTBe UCXOAHbIX AAHHbIX K KypCOBbIM MpPOEKTaM MO PEeAenHOM 3aluuTte
(BapuaHT ¢ pacyeToMm 3alUuT reHepaTtopa MaAOU MOLLHOCTH) U APYTUX.
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BbIBOADI

1. B pamkax nporpamMmbl CO3AaHbl AuUcuMnAMHa M TUnoBas BKP, yaoBaeTBopsitoLue
oAHOBpeMeHHO TpeboBaHusm OIOC 3+, noxeAaHUsIM MOTEHLMaAAbHbIX paboTtopateneir U
aKTyaAbHbIM Hay4YHO-TEXHUYECKUM BEAHUAM.

2. [ybanyHaa pAesiTeAbHOCTb B 06AACTU MaAoOW reHepauun, obpasoBaTeAbHasi LIEHHOCTb
CemMuHapa U HaAMuME B HEM «LLIOY-COCTaBASIIOLLIEN», BOBAEYEHHOCTb COTPYAHUKOB KadeApbl
B NMPOLECC NMPUBEAU K TOMY, UYTO 3a 2 ropa AOAA BbIMYCKHUKOB, BblOpaBLUMX TEMOW CBOEW
BbINYCKHOW KBaAUPUKALIMOHHOMU paboTbl MaAyto reHepauuto, yBeAndnaachb ¢ 3 Ao 16 %.

3. 3apaua BbiMYCKHUKOB «IAEKTPUYECKUX CTaHUMW» — HE npornaraHAa U He NpoABUXEHUe
MaAOW reHepaumn Aob6or ueHon. OCHOBHasA 3apaya - rpamMoTHaA MHTerpauusi Manowu
reHepauuMM B 3Heprocuctemy Poccuu, MO3BOASIOWAA Pa3AMUYHbIM CybbeKramM 3HEepretuku
3bPEKTMBHO pellaTtb CBOU 3apayd C €€ MOMOLUBIO UAU, KaK MUHUMYM, HE UCNbITbIBATb
HeraTMBHOro BAUSIHUS, CBA3AHHOIO C HEAOCTAaTKOM KBaAUPUKALIMU MO €€ NMPOEKTUPOBAHUIO,
3KCNAyaTaLMU U YNIPaBAEHHUIO, B TOM YUCAE APYTMMU CyObeKTamu.

4. KoHeyHas LeAb CO3AaHUA aKTyaAU3MpOBaHHOM NpPOrpamMmbl — POCT COOTBETCTBYIOLLEH
NMPOU3BOACTBEHHOU KyALTYPbl B NpodeccrnoHanbHOM coobllecTBe aHepretTMkoB Poccun BHe
3aBMCUMOCTHU OT OpraHM3auumu U AONKHOCTH.



Ypanbckumn
(hefepasibHbIn
yHuBepcurTer
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Pocomn b.H.Ensuuka

CNACUB0 3A BHUMAHMUE!
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