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Annomayusn

Hacrosmuit YMK]] npennasHadeH B MOMOIIb CTyAeHTaM Bcex (GopMm 00yue-
HUS CHENUAIbHOCTH «TenoBpie 2JIEKTPUYECKUE CTAHLUMW» IIPU U3YUYEHUH JTHUCLIUII-
JMHBI «MeTOo1bl ONTUMAJIBHBIX pacueToB HAa DBM».

[Ipu ero HamucaHUM Y4YUTHIBAJIUCh PEKOMEHJAUMU U3 nonoxeHus «O0 yuel-
HO-METOJMYECKOM KOMIUIeKCe AUCHUILIMHBY. YMK]] pa3pabaThiBajicsi Ha OCHOBE
YTBEP>KJICHHBIX B YCTAaHOBJIEHHOM MOpsjiKe ['ocyaapcTBEHHOro o0pa3oBaTEIbHOIO
CTaHAapTa, TUMIOBBIX YYEOHBIX MUIAHOB U paboyeil MporpaMMbl IUCHUILIMHBI, a TAKXKE
HOPMATHUBHBIX JTOKyMEHTOB MuHucTepcTBa 00pa3oBaHusi U Hayku Poccuiickoit De-

JIEpalMK 110 BOIIPOCAM OpraHu3alui y4eOHO-BOCIIUTATEIBLHOTO MpOoLEecca.
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1. HEJI U 3AJAYN JUCHUIIJIMHBI, EE MECTO B YYEBHOM ITPOLIECCE

Jucuurnnraa «MeToapl onTUMANIBHBIX pacueToB Ha OBM» siBiisieTcst OCHOBHOM
npodunupyromeit rucuuminHoi cnenuanbHocTy 140101 «TernoBele 3aeKTpUUecKue
CTaHIIMU» U TIpeaycMoTpeHa ['ocygapcTBeHHBIM 00pa30BaTEIbHBIM CTAHAPTOM B pa3-

ACJIC CIICHHNAJIbHbBIX JUCIIMIIIIUH.

I'ocynapcTBeHHbI 00pa30BaTeIbLHbINA CTAHAAPT (BBIICPKKH)
Mertoabl onTUMaIbHBIX pacueToB HAa DBM:

UCXOJHass MHGpOpMAaLMs JUIsl PEIleHUs 3aJadd ONTUMU3ALMHM PEKHUMOB; MOCTa-
HOBKa 3a/1a4d paclpeliesieHns akTUBHOM Harpy3ku Mexay TOC, cucrema AOMyIIEHNN;
meton Jlarpanxka, aqroput™ pacyeta; (popmylsia MmoTepb B CETSIX, AOMYIIEHHS; BO3-
MOYXHOCTb Pa3JeJIbHOTO PELICHU 3a1a4i ONTUMU3ALUU PEXKUMA 110 aKTUBHOM U peak-
TUBHOW MOIIHOCTH; ONITUMHU3ALIMS PEKUMA CETU 110 YPOBHAM HAINPSKEHUS U PEaKTUB-
HOM MOIIIHOCTH; MaTeMaTudeckas (popMyJIMpOBKa 3aJjauu, METO/Ibl €€ pEeLICHUs; MaTe-
MaTu4eckass (opMyJIHpPOBKA 33Jla4l ONTUMAIbHOTO PACIPEEICHHS] HArPY30K MEXKIY

CTaHIUsSIMU B TaKou CHUCTEMC, 3aJa4u I[HCHequpCKOﬁ CJ'IY)K6I::I; 3aga4dy OIITUMH3aIlUH.

1.1 Ilens npenogaBaHust JUCUUATUIAHBI

[enbto n3yyeHus: AUCHUIUIMHBI SBIISETCS MOATOTOBKA MHKEHEPOB B 00J1aCTH CO-
BPEMEHHBIX METO/IOB U CPEACTB pacyeTa U aHaJIM3a ONTUMAJIbHBIX TEIUIOBBIX 3JIEK-
TPUUECKUX PEKUMOB JIEKTPUUECKUX CTAHIUHN Pa3IMYHbIX TUIIOB, ONTUMHU3ALUN
CTPYKTYPBI CUCTEM U UX PEXUMOB BHYTPH JTOIYCTUMON 00JIACTH.

1.2 3apaun n3ydeHus: JUCIUILINHbI

3amayelt u3yyeHus AMCLMIUIUHBI ABIIAETCS OCBOCHUE CTYJEHTaAaMU COBPEMEHHBIX
MaTEMaTUYECKUX METOJIOB ONTUMU3AIMU HEJIMHEHHBIX CUCTEM M UX INPUMEHEHHUE K
peKUMaM TEIUIOBBIX CTAHLMK C y4eTOM OCOOEHHOCTEH aHaiu3a pEeKMMOB B TaKUX

CHUCTCMaAX.

1.3 [lepevyeHb UCIUIUIMH, YCBOCHHE KOTOPBIX HEOOXOAUMO CTYJEHTaM IpU U3Y-

YCHUU I[aHHOI‘/JI JUCHUITIINHBI
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N3noxenue coaepaHusi AUCHUILIMHBI 0a3upyeTcss Ha MaTeMaTUYeCcKOM U 00-
1€l AIEKTPOTEXHUYECKOW MOATOTOBKE U 3HAHUSX, MOJYUYEHHBIX MPU U3YYEHUU CIIie-
UAJTbHBIX JAUCIUIUIMH «DJEKTPUUYECKUE CTaHIUWY», «MaTeMaThuueckue 3ajiauu sHep-
TeTUKW» . B JEKIMOHHOM Kypce B IEeTOCTHOU (popme 000011at0TCs MOTydeHHEBIE paHee
3HaHUS MO 3aKOHAM TEIUIOTEXHUKH, JJICKTPOTEXHUKHA M MaTeMaTHKe W Ha 0aze 3Toro
bOpMyIHPYIOTCS pa3TUYHBIC AJITOPUTMBI TIOMCKA ONTUMAJILHOTO MO KaKOMY-THOO
KPUTEPHUIO TEIUIOBOTO M 3JEKTPUUECKOTO PEKHMa, aITOPUTMbI OLEHKU €ro cTaTuye-
CKOM ycTOMuMBOCTH. Ha mpakTHYecKux 3aHATHSIX pacCMaTpPUBAIOTCS MPUMEPHI pacue-
Ta ONTHUMH3ALUY PEKUMA [0 AKTUBHOM U PEaKTUBHOW MOIIHOCTU B CETH, OIICHUBACTCS
00J1acTh MPUMEHEHHSI METOJIOB B PA3IMUYHBIX PEKUMHBIX CUTYyalUSIX B SHEPTOCUCTEME,
paccMaTpUBaIOT PACUEThl ONTUMAIBHOTO PEXKUMA PA3IMYHBIMU METOJIAMU.
1.4 TpeGoBaHus K yPOBHIO OCBOCHUS CO/ICPKAHUS AUCIUTIIIUHBI
B pesynbrate 0cBO€HUS JUCHUIUIAHBI CTYACHTHI 10 KHBI
- 3HATh TEOPETUUYECKHE OCHOBBI ONTUMH3ALINY PEKUMOB,;
- KpUTEPUH OLICHKHU CTATUYECKON yCTOMUYMBOCTU IHEPTOCUCTEM JJIs 3a7a4 ONTH-
MHU3aIUU
- YMEThb HCIOJb30BaTh METOJbI PEIICHUS ONTHUMHU3AIMOHHBIX 3a/lay IJisd Ompeje-
JICHUS MMapaMEeTPOB PEKUMOB B SHEPTOCUCTEME;
- HWMETh HABBIKW MCIOJIb30BAHUS METOJIOB, aJITOPUTMOB U MPOTPAMMHBIX KOMILJIEK-
COB JJIsl ONTUMHU3ALIUU PEKUMA B YCIOBUSAX PHIHOUYHBIX OTHOIICHUHN U PA3IMUHbBIX

CUTyalusX B OHCPIroCUCTCME.

2. JIEKIITMOHHBIN KYPC (36 yacoB)
[ITecrou cemectp - 36 yacoB

Tema 1. Beenenue — 2 gaca.
IToctanoBka 3amaun ontuMmusanuu B DOC. MaremaTtnueckass MOJEIbL OIITUMHU3a-

LIMOHHBIX 3aJa4 B 0011eM Bue. TE€XHUKO-DKOHOMHUYECKUE 3aa4u.
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Tema 2. OcHOBHBIE METOABI PELICHMS 33a/1a4 ONTHUMHU3ALUN PEKUMOB B CXEME C
TOC — 6 yacos.

OCHOBHBIE METOJbI ONTUMM3ALMHU PEKUMA: MPSIMBIE, HEONPEAEIEHHBIX MHOKH-
teney Jlarpanxka, rpaguentHeie. Kputepun ontumanbHOCTH. OrpaHUYEHHUS], HAKIIAIbI-
BaeMble Ha (U3MYECKUE MapaMeTPbl U YCIOBUS pabOThl OCHOBHOTO 000pYyA0BaHUS B
O0C. XapaKkTeprUCTUKU CTAHIIMN PA3JIMYHBIX TUIIOB. PacXO/IHbIE XapaKTEPUCTUKU TEM-
JIOBBIX CTaHLMM. B3aMMOCBs3b MEXKYy PaCXOAHOM XapaKTEPUCTUKON U XapaKTEPUCTU-
KOW OTHOCUTEINBHBIX MPUpocTOB 0s10koB TOC. YueT orpannueHuii B popMe paBeHCTBA

B BUJIE YPABHEHMI OaJlaHCOB MOLTHOCTEHN B Y3JIaX CETH.

Tema 3. OnTumunsanus pexxuMoB B cxeme ToJIbko ¢ TOC — 4 ygaca.

OnTtumusanus pexxuma B cxeme, cozaeprkauieil Tonpko TOC, 6e3 yueta noreps B
CeTH U ¢ yueToM norepb. llpocrteiimas nocranoBka 3anaun. [IpuHumaemMble qomyiie-
HUS. AHQJIN3 NOJIy4YaeMbIX KPUTEpUEB. AHAIUTUYECKUN U rpaduuecKuil METObl OIl-

TUMH3aAlIUU PCKUMA.

Tema 4. OnTuMu3anusa pexxuMa B 3JHEProCUCTEME CMELIAHHOTO TUIa — 4 Jaca.
['paduueckuii MeTos, MeTO HEONpPEACICHHBIX MHOXUTeNeH Jlarpamxka ans pe-
LIEHUS 3a7a4¥ ONTUMU3AUNU pexnMa. QU3NUECKUN CMBICIT U ONIPEAEIICHUE HEOIpeie-

JIEHHOT0 MHOXxHUTeENs Jlarpanxa.

Tema 5. OnTuMu3zanus pexxuma ¢ y4eTOM aKTUBHBIX OTEPh B CETH — 6 4acoB.

AHaNUTUYECKUM W BapUAILMOHHBIA METOAbl PACUYETOB IPOU3BOIAHBIX IOTEPD.
VYpaBHEeHUs YCTaHOBUBIIIETOCS PEKMMA M OIIEHKA JOIMYCTUMOUN 00sacTh (DYHKITMOHH-
poBanus OOC. OnTuMu3alys pexxuma o peakTUBHOM MOUTHOCTH. AJITOPUTM pacyeTa

OIITUMAJIBHOI'O PCXKKUMa C YUCTOM ITIOTCPb aKTUBHOU MOIITHOCTH B CCTH.

Tema 6. KommekcHas ontuMu3zanus pexxuma — 4 4acos.
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OcCHOBHBIE AOMYIIEHUS, METOABI pacyera. OnTumMu3anus N0 PEakKTUBHOM MONI-
HOCTU. MeToabl BBOJA peXHUMa B JOMYCTHUMYIO 00jacTh. OnNTUMHU3AIUsS KauyecTBa

anekTposHeprun. ONTUMH3AIUS COCTaBa pabOTAIOIINX HA TEIUIOBOW CTAHITUU OJIOKOB.

Tema 7. [IpumeHeHue nMpu ONTUMHU3AIUN PEKUMOB METOJI0OB HbIOTOHOBCKOTO TH-
1ma — 6 9acos.

IIpakTHueckoe NMpUMEHEHUE METOJ0B HbIOTOHOBCKOT'O THIA B 3aja4yax ONTUMHU-
3anuu. OrpaHudeHus, 3aJlaHHbIC B BUJIE HEPABEHCTB, UX y4eT. [IpuMeHeHue Metona

mrpadHbIx GyHKIUHA. ONTUMU3ANNS PEKUMOB B YCIOBUAX PHIHOYHBIX OTHOIICHHHM.

Tema 8. OnTumMuzanus pekxMMOB B KPaTKOCPOUHBIX LUKIIAX yHpaBieHus — 4 ya-
ca.

Metoabl ONTHMH3AUU PEXUMOB B SHEPrOCHCTEMAax B ONEPATUBHOM U KPaTKO-
CPOYHOM LMKJIAX yNpPaBJICHUs. YUET OrpaHUYEHUH B 3aJja4aX ONTUMHU3AILUN PEKUMOB.
Kpurepuu cratmueckor yCTOMYMBOCTH UX IPUMEHEHUE B 3a7a4aX ONTUMH3ALHAM pe-

ZKHNMOB.

3. IPUMEPHLIN ITEPEYEHB [TPAKTUYECKUX 3AHSATHIA

Ha npakTudeckux 3aHATHAX PACCMAaTPUBAIOTCS IPUMEPHI pacyeTa ONTUMHU3ALUN
peXuma Mo aKTUBHOM M pEaKTUBHOM MOITHOCTH B CETH, OLICHUBAETCS 00JaCTh IPUMeE-
HEHUSI METOJIOB B PA3JIMYHBIX PEKUMHBIX CUTYalUsAX B YHEPrOCUCTEME, paccCMaTpHUBa-
IOT PacyeThl ONTHUMAJIBHOIO PEXUMA Pa3INYHbIMU MeToaMu. [IpumepHbIi nepedeHb
MIPAKTUYECKUX 3aHATUN:

3.1 [lonyuenne ananmTrdeckoro onucanus XOII u pacXxoaHbIX XapaKTEpUCTHK
TOC, oleHKa TOYHOCTH PE3YNBTATOB PEILICHUS;

3.2 PemreHre ONTUMU3ALMOHHOM 3a1a4¥ METOJOM HEONPEAEIICHHBIX MHOXKHUTE-
neu Jlarpanxa,;

3.3 Pemenue onTUMHU3AMOHHON 3a4a4u TpadhUuIeCKIM METOI0M;

3.4 Ilonck onTUMaNbHOM 3arpy3Ku CTAaHLUN C YYETOM NOTEPH B CETH;
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3.5 Ilonck onTUMAaNbHOTO PaCIpENEeHUsI aKTUBHBIX MOIIHOCTEN B cxeme ¢ TOC
ulDC;

3.6 Pacuer norepp B CETH U UX NMPOU3BOAHBIX;

3.7 OueHka ypoBHSI CTATUYECKOM YCTOMYHUBOCTH IS 3aa4M ONTUMU3ALAN pe-
KUMa.

[IpakTyeckue 3aHATHS TPOBOASATCS IPU HUCIOIb30BAHUM CIAEAYIOIIEH JTUTEPA-
TYpBbl, COAEPKALIEN AITOPUTMBI pacyeTa U BapUaHThI 3a/1aHUS:

1. ®wwunnosa T.A. DHepreTU4eCKue peXUMBI ANEKTPUUECKUX CTAHIUM U DJIEK-
TposHepreTrueckux cucreM. HoBocubupcek: U3n-so HI'TY, 2005.

2. Yemb6opucosa H.III. ACHY u ontumuzanus pexxuMoB / JlabopaTopHbIii pak-
TUKYM (METOIMYECKHE YKa3aHUs K TaOopaTOpHBIM paboTam). birarosemenck:
AmIY. 2002.

3. H.II. Yembopucona, A.B. [lemkos Anropurmusaius pemenns 3anad ACY B
aNeKTpo3HepreTuke (yueoHoe nocodue). binarosemenck: AmI'Y. 2006.

4. BenukoB B.A., Kypasnes B.I'., ®ununnosa T.A. OnTumuzanus peKuMoB

ANEKTPOCTAHLIHUN U d3HeprocucteM, M.: Oneproaromusaar. 1988. 464 c.

4. CAMOCTOATEJIBHAA PABOTA CTYJIEHTA (12 gacos)

Bxiroyaer u3yyeHHe JEKIUMOHHOIO MaTrepuajga M METOJMYECKOU JIMTEPATypPhI
IIPY TOATOTOBKE K MTPAKTUYECKUM 3aHATHUSAM, CAMOCTOSTEIBHOE PEIICHUE 3a/1a4 110 Te-
MaTUKE TPAKTUYECKUX 3aHITHH, pacueTsl Mo pacueTHo-Tpaduueckoir padore (PT'P)

WIN KOHTPOJIbHOU paboTe.

6.1. PacuetHo - rpaduueckasi (KOHTpOJIbHAs) paboTa
[lenpto pacyeTHON pabOTHI SIBISIETCS CAMOCTOSATEILHOE OCBOCHHE CTYJIEHTAMU
METOJIOB PACUETOB ONTUMAIBHBIX PEKUMOB IJIEKTPOIHEPTETUUECKUX CUCTEM JUJISl pa3-

JIMYHBIX CJIYYacCB.
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JIns 3a7aHHOM CXEMBI CETH, Y3JIOB HAarpy3KH M CTaHUMU C 3aJaHHBIMU MapaMmeT-

paMu OTJEIbHBIX OJIOKOB U OIPAaHUYEHUEM HA MX KOJIMYECTBO CJIEAYET MOJYyYHUTh OI-
TUMAJIbHBIN peXUM paboThI

1) 6e3 ydera noTepb aKTUBHOM MOIIHOCTHU B CETH;

2) C y4eToM MOoTeph aKTUBHOM MOITHOCTH B CETH;

3) ¢ y4eToM ONTHMHU3ALNU COCTaBa pabOTarOIIEero 000PyI0BaHMUS;

4) No KpUTEPUI0O MUHUMYMa MTOTEPH B CETH.

ConocTaBuTh BapuaHThl U BEIOPATH CaMblil IPUEMJIEMBIH.
IIpu noAroTOBKE M pacyeTax HCIHOJIb3YKOTCS UCTOUHUKHU:

1. ®wumnosa T.A. DHepreTu4ecKue peKUMbI IIEKTPUUECKUX CTAHIUN U JJIEK-
TposHeprernueckux cucrteM. Hoocubupcek: U3a-so HI'TY, 2005.

2. H.II. Yemb6opucona, A.C. Crenanos, B.M. Ileitzens. OnTumusamnmsi pe:xxuMoB
AJIIEKTPOIHEPIETUYECKUX CUCTEM U ceTel (yueOHoe nocobue). biarosenieHck:
AMI'Y. 2006.

1. H.II. Yembopucona, A.B. Ilemkos Anropurmusarus pemenus 3aaad ACY B
aNeKTpo3HepreTuke (yueonoe nocodue). binarosemenck: AmI'Y. 2006.

2. Wpnenvuuk B.M. PacyeTsl n onTuMu3anus pe:KMMOB JIEKTPUYECKUX CETEN U

cucrem. M.: DHeproaromusaar, 1988.

7. TIPOMEXXYTOYHBIN KOHTPOJIb 3HAHUI

B nponecce n3ydyeHuss JUCHUAIUIMHBL ITPEAYCMOTPEHBI CIEAYOIINE BUIBI IIPOMeE-
KYTOYHOI'O KOHTPOJI 3HAHUW CTYJEHTOB:
— DKCIIPECC-0ITPOC JIEKTOPA M0 UTOraM U3YUYEHHUsI Pa3ENoB Kypca;
— BBIIIOJIHEHUE TPAKTUYECKUX pAOOT;
— BBIIIOJIHEHUE pacyeTHO-TpaduuecKoi paboThI.
JInst KOHTpPOJIsL 32 MHIAUMBHAYyalbHOW pabOTOM CTYJIEHTOB MPEIyCMOTPEHBI JBE KOH-
TPOJIbHBIE TOUYKU: NepBas — BbinojgHeHue 50% PI'P u npaktnueckux 3amanuii, Bropas —

BbinosiHeHue 90% PI'P u npakTuueckux 3a1aHui.

8. BOIIPOCBI K 3AYETY
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1. OO6mias nocTaHOBKa 3aJa4l oNTUMU3AIUU pexxkuMoB DIC.

2. MareMarnueckrue METOIbI PEIICHMS 3a1aui onTUMH3auny B DOC: npssMoit, HEOlI-
pENENEHHBIX MHOKUTENEH Jlarpanxka, TpalueHTHBIN.

3. Ontumu3anus pexxuma B cxeMme, cojepaxaiteid Toibko TOC, 6e3 yuera notepp ak-
TUBHOW MOIIIHOCTH B CETH.

4. Pacuet u (pu3nueckuil CMbICT HEOIPEIEICHHOT0 MHOKUTEN Jlarpamxa.

5. OnTuMusanys pexuMa 1o aKTUBHOW MOIITHOCTH € y4E€TOM IIOTEPH B CETH.

6. AJITOPUTM ONTUMHU3ALMHU PEKUMA [0 AKTUBHOM MOITHOCTH C YY4E€TOM IOTEPH aK-
THBHOW MOIIIHOCTH B CETH.

7. Amnanutudeckasi popmyiia IOTEpPh AKTUBHOW MOIIIHOCTU B CETH U MOJIyY€HUE TPO-
W3BOJHBIX.

8. Metopl pacuera yCTaHOBUBLIETOCS PEKAMa B 33/1a4aX €ro ONTUMM3ALIHAH.

9. Pacuer mpou3BOJHBIX MOTEPHh AKTUBHON MOIITHOCTH B CETH U CETEBBIX KO3 Hu-
[IUEHTOB METOJIOM YUCJIEHHOTO nudepeHImpoBaHusl.

10. I'paduueckas onTuMH3anus pexxuMa B cxeMe, cojiepxkaieid Toibko TOC, 6e3
ydeTa OoTepb AKTUBHOW MOIIHOCTH B CETH.

11.I'paduueckast onTUMHU3aLKS pEKUMA IO AKTUBHON MOILLHOCTH MPU y4€TE MOTEPH B
CETH.

12. ITomyyenue pacxonnoun xapakrepuctuky cranuuu no XOII, monyuenne XOII o
PacXOJHOW XapaKTEPUCTUKE CTAHLINH.

13. OnTumMusanys pexxuMa 1o aKkTUBHOW MOIIHOCTH € UCIIOJIb30BAHUEM PACXOIHBIX
XapaKTEPUCTHK (2 CTaHLUN).

14. Ontumu3zanus pexxuma 1o peakTUBHOM MOIIHOCTH (MUHUMU3ALNS IOTEPh aKTUB-
HOW MOIIIHOCTH B CETH).

15. KommnekcHas onTuMu3anys pexuma.

16. MurnMH3anys NOTEPbh AKTUBHOW MOIIHOCTH B CETH IIPU U3MEHEHUY BHEIIHUX aK-
THUBHBIX ITIEPETOKOB.

17. OnTuMu3anys Ka4ECTBEHHBIX ITOKA3ATEIEN AIEKTPOIHEPTHH.

18. PeMOHT OCHOBHOI'O 000pYIOBaHUSI DJIEKTPUUYECKUX CTAHIIMU (0OIME TOTOKEHHUS).
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19. YopomeHnnas mozneins 3a1a4y ONITUMAIbHOTO IIJIAHUPOBAHKS PEMOHTOB.
20. 3agaHue orpaHUYEHHUs B BUAE IITPAPHBIX (DYHKIIHIA.
21. 3aganue orpaHUYCHHSI METOJI0OM 0aphEPOB.
22. 3ajaHyie OTpaHUYEHNUN B BUJIC PABEHCTB.
23. ®opmupoBanue PpyHkMU Jlarpanka npu 3aJaHuy OrPaHUYECHUI B BUJE PABEHCTB.
24. ®opmupoBanue PpyHKIMM JlarpaHka npu 3aJaHUU OTPaHUYECHHI B BUJE PABEHCTB
U ITpapHBIX QYHKITHH.
25. OnTuMH3aLus COCTaB OCHOBHOTO 00OPY0BAHUS CTAHIUH.
26. Pacuer HeonpeaeIeHHOro MHOXKUTENA Jlarpanka nmpyu onTUMHU3alnuy peKuMa B
cxeme ¢ ['OC.
27. Cneunduka pelieHus 3a1aud ONTUMHU3ALUK PEeKUMA M0 aKTUBHBIM MOIIHOCTSAM
CTaHUMH B yCIIOBUAX PBIHKA.
28. OnTuMu3zanus pexrma o aKTUBHBIM MOITHOCTSIM CTAHIIMN B YCIIOBUSIX PBIHOY-
HBIX OTHOLICHU.
29. B3auMoCBsI3b 3aj1a4 SHEPTO- U PECYPCOCOEPEIKEHUS € 3a/lauaMi  ONITUMU3ALINU
PEXKUMOB.
30. DHeprocOepexeHre U ONTUMU3ALMS B CUCTEMOOOPA3YIOIINX CETAX.

31. DHeprocOepexeHre U ONTUMU3ALMS B PACIIPEACIUTENbHBIX CETAX.

10. IMTEPATYPA

OcHoBHas:

1. ®uwmunosa T.A. DHepreTUYecKUe peKUMbI FJIEKTPUUECKUX CTAaHIIUN U AJIEK-
Tpo3Hepreruueckux cucteM. HoBocubupck: M3n-so HI'TY, 2005.

2. Ilon penakmueii FO.H. Pyaenko u B.A. CemenoBa ABTOMaTH3alMs JUCIIETYEP-
CKOI'0 YIpaBJICHUS B 3JEKTposHepreTuke, M., uzn-so MOU, 2000. 648 c.

3. Yembopucosa H.III. ACAY u ontumuzarus pexxuMoB / JlabopaTopHbIil mpak-

TUKYM (METOIMYECKHE YKa3aHUs K JabopaTopHbIM pabotam). brarosemeHck:

AMI'Y. 2002.
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4. H.II. Yemb6opucosa, A.B. Ilemkos, E.W. Jlopomenko YnpapineHue pexxuMamMu
AIEKTPOIHEPTeTHUECKUX cucTeM (yueOHoe nmocobue). bnarosemnienck: AmI'Y.
2006.

3. H.II. Yembopucosa, A.C. Crenanos, B.M. Ileitzens. Onrumu3sanus pexiuMoB
AIIEKTPOIHEPTETUUECKUX CUCTEM U ceTeil (yueOHoe mocodue). biaarosemenck:
AMI'Y. 2006.

4. H.I. Yemb6opucosa, A.B. IlemkoB Anroputmu3zanus pemenus 3agad ACY B

aNeKTpo3HepreTuke (yueoHoe nocobue). binarosemenck: AmMI'Y. 2006.

JlonoaHUTENIbHAS:

1. penbunk B.W. PacueTsl U onTUMH3aLIMS PEKUMOB JIEKTPUUECKUX CETEH U CHC
TeM. M.: DHeproaromusaar, 1988.

2.BenukoB B.A., XKypasnes B.I'., ®ununnosa T.A. OntuMusanus pe;KuMoB 3JIeK-
TpoCTaHIMM U 3HeprocucteMm, M.: Dueprousnar. 1988. 464 c.

3.®a3puoB X.@., FOnnames X.10. OntumMusanus pexxuMoB dJIEKTPOIHEPreTHIEe-
ckux cucteMm, Tamkent, M3n-Bo "dan", 1987. 145 c.

4. Kypuans! "OnexkrpuuectBo”, "Onexkrpuueckue ctanuun", "M3pectus Poccuiickoi

aKaJieMuu HayK. DHepreTuka' u jap.

CPEJACTBA MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHU A JUCHUTIJINHBIL.
PacueTtnnie kommbroTepHsbie porpammbl MathCad, Excel
[lepconanbHbIe KOMIBIOTEPHI U CIICIMATIEHOE MAaTEMAaTHIECKOE 0OecTIeueHNUE.

[IporpammHoO-BeIuKcIUTENbHBIN KOMIUIEKC CIO-6.



2. TPA®UK CAMOCTOSTEJIbHON PABOTHI
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No Conepxxanue O6beM B ya- | DoOpMBbI KOHTPO- Cpoku
cax st (moHeeIbHBIC)
2 3 4 5

N3ydenne MeTos0B ONTH- 2 3aiuTa pedepa- 1
MU3alUHU, UCTIOIb3YEMBIX B TOB Ha CEMUHApe
AMYpPCKOI SHEPrOCUCTEME

2 | OpranuzanMoHHas CTPyK- 2 3ammuTa pedepa- 2
Typa CIy>K0 3JIeKTpuye- TOB Ha CEMUHape
CKHX PEXKUMOB AMYpPCKOTO
PAY u IIYC

3 | PabGoTa sHeprokomMmnaHuii B 2 ITpoBepka Ha ce- 3
HEONTUMAJIBHBIX PEXKUMAX MUHApPCKUX 3aHs-
Y UX MOCJIE/ICTBUS THSIX

4 | BblnoJiHEHUE UHAUBUY- 2 ITpoBepka Ha 4
aJbHBIX PACUETHBIX 3a]1a- IPaKT. 3aHATUAX
HUU

S | BeinosHeHnEe UHAUBUTY - 2 IIpoBepka Ha 5
aJbHBIX PACUETHBIX 3a]1a- IPaKT. 3aHATUAX
HUU

6 | BeimonHeHne MHIWBUTY- 2 ITpoBepka Ha 6

aJbHBIX PACUETHBIX 3a/1a-
HAU

IMPAKT. 3aHATUAX

[Tpumeuanue. Cnucok JIUTEpaTypbl, HEOOXOIUMBIH JJIs U3YUYEHUSI BOIIPOCOB, 3a1aH-

HBIX Ha CAMOCTOSATENbHYIO paboTy, IpUBEIeH B paboueii mporpaMMbl JUCIUILTAHBL.
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3. METOJJMYECKHWE PEKOMEHJIALIMH 110 ITPOBEJIEHUIO
IMPAKTUUYECKHUX 3AHSITUI

[IpakTruyeckue 3aHATUS MO JUCUUIIMHE yA0OHEe BCEro MpPOBOJUTH B KOMIIbIO-
TEPHOM KJacce C UCIIOJIb30BaHUEM MporpaMMHBIX NpoAykToB Excel, Mathcad. Pac-
CMaTpHUBAETCs 3a/JlaHHAsl CXEMa, 3aMKMCBIBAIOTCS HEOOXOIUMBbIE AJI PELICHUs MOCTaB-
JIEHHOM 3aJ]auM YpaBHEHMsI WIH T'padUKH, pEeLIEHUE OCYIIECTBISAETCS C UCTIOIb30BAHM-
eM KomibroTepa. [locne moaydyeHus: pemeHust pe3yabTaThl MPOBEPSIOTCA MOJICTAHOB-
KOM B ypaBHEHHs, OLIEHUBAETCSA OCYIIECTBUMOCTb MOJIYYEHHOTO PEIICHHs], ero (pu3u-
yeckass 000CHOBaHHOCTbD, JIeNIal0TCd He0OX0AUMbIE BBIBOJIbI. Perenue 3aiauu paznuy-
HBIMHM METOJIaMHU JIa€T BO3MOKHOCTh COMOCTABIIEHUS 3TUX METO/I0B, BbIOOpa Hauboiiee
IPUEMIIEMOTO.

Ha npakTuyeckux 3aHATUAX pacCMaTPUBAIOTCS MPUMEPHI pacueTa ONTUMHU3ALUN
pekuMa Mo aKTUBHOM M pEaKTUBHOM MOUTHOCTH B CETH, OLICHUBAETCS 00JaCTh IPUMe-
HEHUS1 METO/IOB B PA3JIMYHBIX PEKUMHBIX CUTYalUsAX B YHEPrOCUCTEME, paccMaTpUBa-
IOT pacyeThbl ONTUMAJILHOTIO PEXXUMA Pa3IMYHbIMU MeToaamMu. [IpuMepHbIi criucok
TEM IMPAKTUYECKUX 3aHATHUIA:

1. Tlonyuenue ananutuueckoro onucanus XOII v pacxoIHBIX XapaKTEPUCTUK

TOC, olieHKa TOYHOCTH PE3yIbTATOB pelieHus (2 Jaca).

2. Pemenue onTuMHU3alIMOHHOM 3aa4M METOJIOM HEONPEAECICHHBIX MHOXKUTEIEH

Jlarpanska (2 yaca)

3. Peurenue onTUMU3alMOHHON 3aa4K rpaduyecKuM MeToA0M (2 yaca)

4. Tlouck onTUMaNbHOM 3arpy3KH CTAaHIUMH C YYETOM MOTEPh B CETH (2 yaca).

5. Tlouck onTuManbHOrO pacrpeesieHus aKTUBHbIX MolHocTel B cxeme ¢ TOC (2
yaca)

6. PacdeT motepb B CETH U UX NPOU3BOJHBIX (4 Haca).

7. OlieHKa YpOBHS CTaTUYECKOM YCTOMUYMBOCTH ISl 3a7ja4d ONTUMHU3ALMY PEXUMA

(4 gaca).
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3.3 Meroanueckne yKa3aHus K MPAKTUYECKUM 3aHATUAM
3ansarue 1. [Ipumep nomyueHuss HEOOXOAMMBIX ISl PACUETOB XapaKTEPUCTUK
[Io pacxogHOW XapaKTEpUCTUKE METOJIOM YHUCIEHHOro JU(PPEepeHIIMPOBAHUS
MOKHO MPUOJIM3UTENBHO MOJYYUTh XapaKTEPUCTHUKY OTHOCUTEIBHBIX IPUPOCTOB
(XOII) b= (P)). ITIpuuem (puc.1 , 2)
dB _AB _B? -B"
MPTRV I )
OOpaTHbIN IEpPexo/1 OCYIIECTBISAETCS METOAOM YHCIEHHOTO HHTEIPUPOBAHUS.
Tax, uiomanps AB KpUBOJMHEWHON Tpaneruu (puc.l) MOKHO NMPUOIU3UTENHHO OTIPe-

JeNUTH 110 hopMyJIe:

AB :l(b(Z) _b(l))(P(Z) _ P(l))
2 2

TOraa
B(z) — B(l) + AB

4

2
52l e
m| AB )
B b —
B,

AP P p(1) A
Pmin pD p® Pmax
Puc. 1 Puc. 2

Jl7iss IpOBEPKH TOYHOCTHU TOYYEHHOTO pe3yJbTaTa MOKHO PEIIUTh OOpaTHYIO 3a-
a4y W CONOCTaBHUTH IIOJYYECHHBIE M MCXOJHBIC JAHHBIE. BBIYMCIMB CPENHIOIO II0O-

I'pCIIHOCTD, CIACAYCT OUCHUTD IMPHUCMIICMOCTD TAKOI'O MMOoAXO01A4d.

3andarue 2. [Ipumep penieHus 3a1aum ONTUMHU3ALAA METOJOM HEOIIPEACICHHBIX MHO-
xurenent Jlarpanxa

I 1" 1
& S
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P, Py P,

B npuBenenHoii cxeme TpeOyeTcsl pacpeneauTh MOITHOCTh Harpy3ku Py = 500
MBT wMexay AByMs TEIUIOBBIMHU 3JEKTPOCTAHILMSAMHU, COOTBETCTBYIOIIUE PACXOIHbIE

XApPAaKTCPHUCTHUKH KOTOPLIX 3adaHbl B BUJC ITIOJIMHOMOB

B, =100+ 0,2 P, + 0,001 P, T.y.T./4.,
B, =60 + 0,2 P, +0,002 P, T.y.T./4.

MartemaTnueckast MOJEJIb 3a1aUH

B=B;+B, > min,
P1+P2—PH:0.

Jyist perieHus 3ajaul METOJIOM HEOIpeIeNIeHHbIX MHOXUTeNen Jlarpanxka cocTaBiis-
ercs ¢pynkuus Jlarpanxka

L=B1+B2+M(P1+P2—PH)—)min.

N3 nocraTtouHoro ycinoBus MUHUMYyMa (pyHKIMH Jlarpanxka

oL \
== =02+0,002 P, +u=0,

a})l 1 “’

oL
~-=0,2+0,004 P, +pn=0, .
op, 2Tk >
oL

_:P1+P2—500=0.
H )

[Tony4yeHHy10 CUCTEMY JTUHEHHBIX YpaBHEHUH MOKHO PEIIUTh OJHUM U3 TIpsi-

MBIX MCTOJ0B, HAIIpUMECP, MCTOIOM KpaMepa

0,002 0 1
A= 0 0,004 1 |=-0,006,
1 1 0



02 0 1
AI{OQ 0,004 1|=-2,
500 1 0
0,002 -02 1
Az{ 0 -02 1|=-1,
1 500 O

0,002 0 =02
A= 0 0,004 -0,2|=0,0052,

1 1 500
P="Ll—-__° -33333
LTA T 20,006 MBT,
A 1
p =22 ~166.67
27TA T 20.006 MBr,
A, 00052
A —0.006

Takum 0Opa3om, ONITUMAIBHBIMHM 3HAYCHUSIMU MOIITHOCTEH CTAHIIUH SIBJISIOTCS :

P, =333,33 MBr, P, = 166,67 MBT, nnpu KOTOpbIX CyMMapHbIi pacxo/ TOILJIMBA
B =426,667 T.y.1./4.

[Toapo6HOE onUcCaHue aNrOPUTMOB PEIICHUS 33714 K MPAKTHUYECKUM 3aHATUSIM, Bapu-
AHTBI UCXOJIHBIX JaHHBIX IMPUBEACHBI B JIUTEPATYPE:

1. ®umnunosa T.A. DHepreTuUecKUe peKUMbI FJEKTPUUECKUX CTAHIIUN U AJIEK-
TposHepreTuueckux cucteM. HoBocubupck: M3n-so HI'TY, 2005.

2. Yembopucosa H.III. ACHAY u ontumuzarus pexxuMoB / JlabopaTopHbIii mpak-
TUKYM (METOIMYECKHE YKa3aHUs K JabopaTopHbIM paboTam). briarosemeHck:
AMIY. 2002.

1. H.II. Yembopucona, A.B. Ilemkos Anropurmuzaius pemenus 3aaad ACY B
anekTpodHepreTuke (yaebnoe mocooue). baaropemenck: AmMI'Y. 2006.

2. Benukos B.A., Kypasnes B.I'., ®ununnosa T.A. OnTuMuzanus pe:;KuMoB

AJEKTPOCTAaHLUM U 3HeprocucteM, M.: DHeprousaar. 1988. 464 c.
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4 METOINUYECKHUE PEKOMEH/JAIIUM 110 BBITIOJITHEHHUIO
PACUETHO-TPA®HUUYECKON (KOHTPOJIbHOI) PABOTHI

Pacuetno-rpadguueckas (KOHTpoJibHAs1) paboOTa MO JUCHUUILUIMHE BBITOJHSIETCS CTY-
JEHTaMU CaMOCTOSITEIbHO B KOMIIBIOTEPHOM KJIACCE€ WM JIOMa C HCIOJIb30BAHUEM
KOMIIBIOTEPA, IPOTpaMMHBIX mpoaykToB Excel, Mathcad unm s3p1Kk0B mporpaMMupo-
BaHUA. PaccMarpuBaeTcs MHAMBUIAYAJIBHO 33JjaHHAs CXEMa; 3alMCBIBAIOTCS UCXOIHBIC
JaHHbIE, HEOOXOAMMBIE JUIsl PEIICHUs NOCTABICHHOM 3a7a4d, COCTABISIOTCS ypaBHe-
HUS; PACCMATPUBAETCS aJrOPUTM PELIEHUs], KOTOPOE 3aT€M OCYILIECTBISETCA C HC-
10JIb30BaHUEM KommbtoTepa. [locne nosmydeHust pemeHus: pe3yabTaThl MPOBEPSIFOTCS
[OJICTAHOBKOW B YPaBHEHUS, OLEHUBAETCA OCYLIECTBUMOCTb MOJYYEHHOTO PELICHHUS,
ero (usnyeckas 000CHOBAHHOCTD, JIENAIOTCA HEOOXOAUMBbIe BbIBOJABI. Ha ocHOBe mo-
JTYYEHHBIX PEIICHUI BIOMPAETCs MOIXOIAIIUNA METO ONTUMHU3ALIIH.

[lenpto pacyeTHOW pabOTHI SIBISIETCSI CAMOCTOATENIBHOE OCBOEHHE CTYJIEHTaMHU
METOJIOB PACUETOB ONTUMAIBHBIX PEXKUMOB 3JIEKTPOIHEPTETUUECKUX CUCTEM JUIS pas3-
JUYHBIX CIy4yaeB. BKiItoyaeT n3yyeHue JeKIMOHHOIO Marepuaia U METOAUYECKOM JIH-
TEpaTypsl MPU MOATOTOBKE K CAMOCTOSITEIbHOMY BBIIIOJIHEHHUIO 3aJJaHUsl, PACUETHI 110
pacdeTHO-Tpaduaeckoii padore.

JIns 3aTaHHON CXEMBI CETH, Y3JI0B HArpy3Kd M CTAaHUWU C 3aJaHHBIMM apaMmeT-
paMu OTJEIbHBIX OJIOKOB U OIPAaHUYEHUEM HA MX KOJIMYECTBO CJIEAYET MOJYyYHUTh OIl-
TUMAJIbHBIN peXUM paboThI

1) 6e3 ydyera noTepb aKTUBHOM MOIIHOCTU B CETH;

2) C y4eToM MOTeph aKTUBHOM MOITHOCTH B CETH;

3) ¢ y4eToM ONTHMHU3ALNU COCTaBa pabOTaroIIEero 000PyI0BaHMUS,
4) Mo KpUTEpPUI0O MUHUMYMa MIOTEPH B CETH.

ConocTaBuTh BapuaHThI U BEIOPATH CaMbIil IPUEMJIIEMBIH.
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[TocnenoBaTenbHOCTh U HpuMep BbinojgHeHUs: PI'P (KoHTposibHON paboThI y CTY-
J€HTOB 3204YHOI'0 00YUYEHUS1) IPUBEACHBI B TUTEPATYPHOM HCTOUHHUKE

H.III. Yemb6opucosa, A.C. CremanoB, B.M. Ileiizens. Ontumuzamnusi pexuMoB

AIEKTPOIHEPTETUUECKUX CUCTEM U ceTell (yueOHoe rmocobdue). biarosemenck: Am-

I'y. 2006.

KoMmuiekTsl 3aaHuii 115l BHITIOJTHEHUSI KOHTPOJIbHOM padoThl

Tabanua 1 - UcxonHuble faHHbBIE

Flapasengy § omannea 2 O RHIR I camariya
Hyi k1 ] fi
Posani=E namna 75 S0 23
Fonirg, MEm 40 23 0
Qo BYY g 23 3
a5 #fy MO 0.4 0.2 0.3
az i MBw 000346 0,006 0.01
Vousai 0,519 0624 0,646
Oionse Mecrp 40 27 i)
L omirne Meap 4] 4 2
B o PV i 0 i
by oS Meap 4 0012 0014 0018
by pyBiMeap® 000055 0.00068 000204
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PABOTA Nel

Pacnpeodenenue akxmusnoii pazepy3xku mexicoy eenepamopamu 1o MUHUMYM)

pacxoda monjauea 6 dHepzocucmeme Oes yuema 61UAHUA cemu.

elb:. MO 3A0AHHBIM — HASPY3KAM  JHEPeOCUCmeMbl U PACXOOHbIM
Xapakmepucmukam 23HepeoOoK08 BblUUCIUMb ONMUMATbHbIE 3HAYEeHUs AKMUBHOU
MOWHOCMU KANXCOOU CMAHYUU U KAHCO020 2eHepamopd, 8 COOMEemcmeuu ¢ Kpumepuem
pasencmea OIIPT, obecneuusaiowum MUHUMYM CYMMAPHO20 pACXo0d MONIUEA 6
aHepeocucmeme.
Peakxmuenvie nacpysku u nomepu mowHoCcmu 6 cemu He YYUMbBIGAIOMCA.

Pacuemnas cxema npusedena na pucymxe 1.

Pucynok 1 — Pacuemnas cxema.

Hcxoonvle oannvie npusedernsvt 6 mabauye 1.
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5. KPATKUM KOHCIEKT JIEKIINHA
3AJIAUYU OIITUMUBAIINU PEXXUMOB U METO/1bI X PEILIEHUS

[Tox onTuMu3anmMend pekrMMa MOHUMAKOT MOKWCK 3KCTPEMyMa HEKOTOPOU Iieje-
BOM (DYHKIIMW TIPH YCJIOBUH BBITIOJIHEHHS HAJIOKEHHBIX OIpaHUYEHUMN. Y CIIOBHO 3aja-
YU ONTUMM3ALMU TTOAPA3ACIISIIOT HA SKOHOMUYECKNE, TEXHUKO-ODKOHOMUYECKUE U TEX-
HU4YECKHE. B COOTBETCTBUM C KOJMYECTBOM OrPAHUYECHHUH, WX HEIMHEUHOCTBIO, pa3-
MEpPHOCTBIO PEIIAEMON 3aJ1a4d NOMCK ONTUMYMa MOKET ITPOBOJUTHCS C MCIIOJIb30Ba-
HUEM pAa3JIMYHBIX METOHOB: IPSMBIM, METOAOM HEONPEAECICHHBIX MHOXHUTENeH Jla-
rpamxka ¥ rpaaueHTHbIM. [Ipu pereHun npsMbIM METOAOM OTrpaHUYeHHs B (hopme pa-
BEHCTB YUYUTBHIBAIOT KaK JONOJIHUTEIIbHBIE YPABHEHHS B CUCTEME U PELIAIOT €€ COBME-
CTHO.
Haunbomnee yacto pemaroTcsi ONTUMHU3AIMOHHBIC 33a/1a4U TPEX BUJIOB:
1) onTumu3anusi pexuMa SHEProCUCTEM MO AKTUBHOM MOIIHOCTH TEIJIOBBIX
ANEKTPOCTAHUUM (pacrpeneneHue P MeXay 3JIEKTPOCTAHIUSAMM);
2) onTUMU3AIMs PEeKUMA JNEKTPUUECKOU CETH, T. €. YMEHbIIICHUE MTOTEPh AKTUB-
HOM MOIIIHOCTH B CETHU MPHU oNTUMHU3auuu pexuma 1o U, Q u n;
Oomee o0IIas 3a/1a4ya KOMIUIEKCHOW ONTUMHU3AIMN PEKUMaA DJIEKTPOIHEPTETUUECKUX
CUCTEM.

OIITUMUN3ALNA PEXXUMA METOZIOM HEOITPEAEJIEHHBIX
MHOXXUTEJIEU JIATPAHXA
OnTuMu3anus pexumMa 3HEProCUCTEM METOJOM HEOIPEAEIEHHBIX MHOXHUTENIEH

Jlarpanska MpOBOJUTCS CIICIYIOIHUM 00pPa30M.

[IycTh B 3HEprocucTeEME COACPKUTCA N TEIUIOBBIX 3JEKTPOCTAHIMM, Y KOTOPBIX
3aBUCHUMOCTh pacxojia TOIUIMBA B; OT akTMBHOW MOIIHOCTH P; BbIpakaeTcsi B BUJE:
Bi(P;), paccuntbiBaeTCsi CyMMAapHbI Pacxo/i YCJIOBHOI'O TOILUIMBA MO BCEH CHUCTEME B
uesiom B. Llenpro ontuMuzanmm sBISIETCS MUHUMUA3ALMUA pacxoja Tomirua B. B iro-
00i1 PHEpProcHucTeMe JOJDKHO COOMIOAThCs yciioBHe OamaHca MomfHocTel. CocTapis-
eTcs HekoTopas ¢yHkuus Jlarpamxka, copepkamas U GyHKIIUIO €I U YCIIOBHE CO-
OyronieHus OalaHca MOITHOCTH. Terepb BMECTO MOMCKAa MUHUMYMa IEeBON (PyHKIIHH

IPOBOJAT MOWCK MUHUMyMa GyHKIMU Jlarpamxka, i 4ero OMpPENemstoT YacTHBIC
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IPOU3BOJHBIE 10 BCEM HE3aBUCHMBIM IEPEMEHHBIM P; U L U MPUPAaBHUBAIOT UX K HY-
ato. Pemas moyy4eHHyr0 CUCTEMY allreOpanyecKux ypaBHEHUH OTHOCUTEIBHO P; m U
OJIHMM U3 PaHEE PACCMOTPEHHBIX CIOCOOOB, MOKHO MOJYUYNUTh UX 3HAYEHUS, KOTOPBIE

COOTBCTCTBYIOT OIITUMAJIbHOMY I10 PACXO/Jy TOIUIMBA B SHCPIroCUCTCME PCIKUMY.

OIITUMU3ALNA PEXXUMA TTPAJAMEHTHBIM METOZIOM
MOXHO HaWTH pELICHUE 3aJa4d TPAAUEHTHBIM METOAOM. /[ 3TOro ompeaenum
OJIHY U3 CTaHIIUN KaK OaJTaHCUPYIONIYIO.

Torma P, — 3aBucumas nepemMeHHasi, a OCTajlbHble P; — HE3aBUCHMBIE IEPEMEH-
ueie. [lo HUM ompenensroTcst rpaareHTsl. MOIHOCTH CTaHINM, 3a UCKIIIOUEHUEM 0a-
nancupymomei, Ha (k+1) utepanuu onpenensieTcst Kak
w 0B

Pk = p®
or,

b

3agaemcst HadanpHbIME puOmmkennamu P” (1 =2 + n) . 3atem mo popmyite

st Pi(k+1)

OIIPCACIIACTCA HGpBBIﬁ mar.
Pacuetni IMMOBTOPAROTCA 4O BBIITOJIHCHUA YCIIOBHUA CXOAUMOCTH.

3) TTomyuus B, cpasaum ero ¢ B . Ecin B’ > B | 1o mar Bei6pan BepHo.

OTH 3a/1a4¥ TOJDKHBI PEIIaThes, a B psJie CIydaeB y)Ke PEelIaloTcs P OlepaTHB-
HOM W aBTOMAaTHYECKOM, T. €. B TeMIIe Mpolecca, yNPaBICHUH PEKUMaMU JJIEKTPO-
JHEPreTUYECKUX CUCTEM U CETEH.

PACXOIHAS XAPAKTEPUCTUKA DHEPT'OBJIOKA

[Tox renepaTOpHBIM SHEPrOOIOKOM 3/1€CH MOAPA3YMEBAETCS COBOKYITHOCThH arpe-
raToB AJIEKTPOCTAHIINH, CBSI3aHHBIX €AMHBIM MPOIIECCOM MPOU3BOJCTBA IEKTPOIHEP-
THH, COCTOSIIIAs U3 KOTJa, TApOBOM TypOMHBI M DJIEKTPUUECKOTO TeHepaTopa ¢ TpaHC-
dopmaropom. Ha Bxoj Takoro 6;10Ka MOCTyMaeT TOIMJIMBO, a C BbIXOJA CHUMAETCS aK-
THUBHAs JIEKTPUUECKash MOIIHOCTh, KOTOpasi ¢ MOMOIIbIO OJ0YHOrO TpaHc(opMaropa
OTJACTCS B DJICKTPUUYECKYIO CETh dHEProcucTeMbl. Ha KakIoi 27eKTpOCTaHIIMK yCTa-
HABJIMBAETCS HECKOJIBKO SHEProOyoKoB. Pacxo/iHas xapakrepucTuka 0yoka, T.€. 3aBH-

CHUMOCTb CPEIHET0 3a OJWH Yac pacxoja TOILIMBa. B OoT akTuBHOM MOIIHOCTH P, oTHa-
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BaeMOIi TeHepaTOPHBIM OJIOKOM, alMPOKCUMHUPYETCSA KBaJAPAaTHUHOM mapaboioi.
B = a0+a1Pe+a2P22 ,

IJI€ a9 - pacxoj TOIUIMBA (B TOHHAX YCIOBHOI'O TOIUIMBA) B PEKUME XOJOCTOTO
X0Jla PHEPTroOIIoKa, T/4; a; - KOADPUITMEHT JIMHEWHON COCTABJISIFOIICH pacXxOJIHON Xa-
paktepuctuku, T/MBT.4.; a,- KO3 PULIMEHT KBaAPATUIHON COCTABIIAIONICH PACXO-
HOU xapakTtepuctuku, T/MBT, 4. JIyia Kaxq0oro reHeparopa CymecTByeT Auamna3oH Ja0-
IIyCKAaEMbIX 3HAYCHUN F€HEPUPYEMOUN MOIIHOCTH OT Py iy 10 Py oy, KOTOPBIN ¢ pocTOM
HOMHMHAJIBHOW MOIIHOCTH I'€HEpaTopa yMeHbIIaeTcs. B To ke Bpems, ¢ poCTOM HOMH-
HAJIBHON MOIIHOCTH 3HEPrOOJIOKOB MOBBIIIACTCS UX IKOHOMUYHOCTH MO PACXOJY TOTI-

JHUBaA.

B3AVMOCBA3b MEXIY PACXOJHBIMUA XAPAKTEPUCTUKAMU U
XAPAKTEPUCTUKAMU OTHOCUTEJIBHBIX [TPUPOCTOB
Pacxonnas xapakrepuctuka B;=f(P;) npencraBnser coboil 3aBUCUMOCTh 4aco-
BOI'0 pacxo/ia yCIOBHOI'O TOIUIMBA B OT reHepupyeMon akTUBHOM MOIIHOCTH P, n3me-
HAonencs B AMano30He [P, , Pmax]. Hauansneiil pacxon By ucnons3yercs Ha reHe-
palyio MUHUMAIIBHO BO3MOXKHOU P, (puc.1). Ilo pacxoaHol XapaKTEpUCTUKE METO-
JIOM YHCIEHHOTO AU(PGEPEHIUPOBAHUS MOXKHO MPUOIU3UTENBHO MOIYYUTh XapaKTe-
PUCTUKY OTHOCUTEILHBIX pupocTos (XOIT) b= (P)). IIpuuem (puc.1 , 2)
dB _AB B —-B"
TP ar T PPy

OOpatHbIi IEPEX01 OCYIIECTBIISAECTCS METOAOM YUCICHHOTO MHTETPUPOBAHMUS.
Tax, iomaaps AB KpUBOJIMHEWHOU Tpaneruu (puc.l) MOKHO NMPUOIU3UTENBHO OTIPe-

JENUTH 110 hopMyJIe:

AB :l(b(Z) _b(l))(P(Z) _ P(l))
2 2

TOraa
B(z) — B(l) + AB



@f

p()

H

P
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B
g0 AB
BO
AP P
Pmin p) p?® Pmax
Puc. 1

OIITUMU3ALNA PEXXUMA 110 MUHUMYMY PACXO/JA TOIUIMBA C

Puc. 2

NCITIOJIbB3OBAHMEM PACXO/JHBIX XAPAKTEPUCTUK

B ciyuae aByx craniuii, paboraroniux Ha oOuryto Harpy3ky P, (puc.3), B Kaxabli

MOMCHT BPEMCHHU JOJIZKHO BBIITOJIHATCS CICAYIOIICC YCIIOBUC Oaymanca MOIIIHOCTH:

Ir.

P, P,

P=P;+ P,

CyMMapHbIi pacxo] TOILIMBA B TAKOW CXEME :

BZ :Bl + B2
Puc. 3

Ecnu mpou3BoibHBIM 00pa3oM 3arpy3uTh MEPBYIO CTAHIMIO A0 3HAYCHUSA

Pl(o) , TO MOIITHOCTh BTOPOM CTaHIIMU Pz(o) =P, - Pl(o)

UToOBI O1IEHUTh YKOHOMUYHOCTh TAaKOTO pacIpeieNieH s, Pa3rpy3uM MEePBYIO CTAHIIUIO

ot suauennst P mo P\V =P, - AP. Torma BTOPYIO CTAHIIMIO HYXKHO 3arpy3uTh Ha

BCIIMYUHY

Takas ornepanus NpUBEIET K YMEHBIIEHNUIO PAcX0a IepBOU CTaHIMU Ha A B, u yBe-

JIMYEHHIO pacxoa BTopor cranuuu Ha AB, . IlycTe AB," Gombure AB,?, 10 ectb

Pz(l) = Pz(o) + AP.

CYMMAapHBIN Pacxo/l IByX CTAHIIUN YBEJIMYUIICA HA :

AAB,V=B,"" - AB,Y >0



[Ipu 3arpy3ke nepBoy CTaHIIMM HA AP W pa3rpy3Ke BTOPOU HA CTOJIBKO e

Pl(z) :Pl(o) + AP

PZ(Z) — P2(0) - AP
[Tomyunm

A AB2(2) = Bz(l) - ABl(z) < O,
TO €CTh UMEETCS] IKOHOMUYECKUI BBIUTPBIILL.
KPUTEPUM OIITUMAJIBHOCTHU B CXEME C TEIIJIOBEIMU CTAHIIUSAMU

MoxHO yOenuThes, YTO HanboJiee SKOHOMUYHBIM PEXXUMOM SBIISIETCS CITy4daid, KOraa

ABZ = ABl

W3 ycnoBus 6amaHca MOIIHOCTEH: AP, = AP, ; TOTJa MOXHO MOJyYUTh

ABl _ ABZ
AR AP,
WJIN B Ipeaese
b, =b,

€6 .9

OT1OT BBIBOJ MOXHO O606HII/ITB " IIpU HAJIMYKUHU B CUCTEMC 1 CT&HHPIIZ, TO €CTh
b1 :b2 = ... :bn
Takum O6p3,30M, KPpUTCPHUEM IKOHOMHWYHOCTH PACIIPCACICHHUA aKTUBHOU Harpys3kKu
OHCProCUCTEMEI ABJIACTCA PABCHCTBO OTHOCHUTCIIBHBIX IIPUPOCTOB CTaHHHﬁ.

PEIIEHME 3AJJAYM METOJIOM HEOITPEJEJIEHHBIX MHOXUTEJIEN
JIATPAHXA

28

J.IJ'IH KOHl_IeHTpI/IpOBaHHOﬁ OHCPIrOCUCTCMEI, B KOTOpOﬁ COACPKATCA TOJIBKO TCII-

JIOBBIC JJICKTPOCTAHIINH, 0ajaHC aKTUBHBIX MOH.IHOCTGﬁ B CCTH 3aITMIICTCA B BUAC:

W=Zm:Pi -P,,
i=1

1
rae P, — akTHBHas MOIIHOCTh, TeHEpUpYyeMas 1-OM CTaHIUEH;
P,, — Harpy3ka sHEprocucTemsl;

m —KOJINYCCTBO CTaHHI/Iﬁ B CCTH.
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CyMMapHBIl pacxoj TOILIMBA IO BCEM IHEPrOCUCTEME COCTABUT:

3nech B; —pacxoj TomiMBa Ha reHepalyio MOIHOCTH P; Ha 1-0i1 cTaHIUU.
Jj1a mosrydeHunss MUHUMAJIBHOTO pacxoja TomimBa B ¢ yuerom cobmonenus Oa-
JaHCa MOIIIHOCTEN BOCTIOIB3yeMcst MeTo10M Jlanrpanxa ¢ GyHKIuen
L=B+uW
(4 -HEKOTOPBIN MOCTOSTHHBIN KOA(DPHUIIUEHT).

MurHarmyM L MOKHO OnpenenuTs, B3sIB YaCTHbIE TPOU3BOAHBIE OT L o P u npupaBHsB

X K HYJIIO
oL OB
=4 u=0
oR  oR
oL OB
—=—+u=0
oP, 0P,
oL _B .,
oP, 0P,
OTCIOZ1a
__ 0B _0B_ _ 0B
# OB, oP, 0P,

Ho npousBonnas > b, - 3TO OTHOCUTEIBHBIN MPUPOCT PacXo/ia TOIUIMBA HA 1—OM

TOC.

Torz:a KPUTCPHUCM OIITUMAJIBHOCTHU SABJIACTCA

i

b1:b2:...:bm,

TO €CTh PABCHCTBO OTHOCUTCIIBHBIX IIPUPOCTOB BCCX CTaHHHﬁ.

[PAOUYECKAA OIITUMUSALIMA PEXKMMA C YVHETOM XOII

[TpakTHueckoe pereHue 3a1a4u Moay4YeHus MUHUMaIbHOTO Pacxo/ia TOIIMBa
MO>KHO OCYILIECTBHUTB 110 CIECIYIOLIEH CXeMeE:
1. Tlo 3amannabimM XOII cranmuii b; = f (P;) mpousBecTn ux cyMMuUpoBaHuUE U T0-

JTYYUTh DKBUBAJICHTHYIO XapakTepucTuky b, = f (P.);
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2. Jlng paccMaTpuBaeMOM Harpy3KU SHEPrOCUCTEMBI Ha SKBUBAJICHTHOM Xapak-
TEpUCTHUKE ompezensercs b, mo 3uauenuto P;
3. Ha XOII xaxxao#l cTaHIIMH OTBICKMBaOTCsA MoinHoctH Py, P, , ...P,, cooTBeT-
CTBYIOITUE 3HAYCHUIO b,
[TyHKT | BBITOTHSAETCS CIETYIONTUM 00pa3oM.
3anatorcs 3HauenHneM b, 1 IPOBOAT IPAMYIO MAPATIENBHYIO OCH aBCIHCC O BCEM
TpeM rpaukam 10 nepeceyeHus ¢ HuMu. lloydyeHHble 3HaUeHus P, P,V u P,V

1
CYMMUpYIOTCS, B pe3yibTate uero onpexaensiercs P :

P 1 — Pl(l) + P2(1) + P3(1)
C
Ha 5KBHBaJIEHTHOMN XapaKTEPUCTUKE TAKAM 00pa3oM MoJTydeHa IepBas TOUKa ¢ Koop-

IUHATaMU [bc(l), PC(I)]. [ToBTOPSIOT 3TY Omepanuio, 3a1aBasiCh 3HAUCHUSIMH b.?, b.? 1o
MOTYy4YEeHUS

Pc max :PZmaX + P3max
[TocTpouB cyMMapHy10 XapakTEpUCTUKY, MOKHO TENEPh, OTI0KUB HA OCU AKTUBHBIX
MoIHocTel P, , onpeaenuts b, o Hemy 00paTHBIM X010M noyuuTh Py, Py, P, TO
€CTh BBIIOJHUTh MYHKTHI 2 U 3. YYeT orpaHuyeHuid METO10M 0apbepoB OCYILECTBIIS-
etcs cienytonum odpasom. [Ipu 3Hauennsix XOI1 6osbiire MaKCHMAIIBHOTO WU
MEHbIIE MUHUMAJIBHOTO 34 3HAYEHUS] aKTUBHOW MOITHOCTH MPUHUMAIOTCS] TPAHUYHBIE

3HAa4YCHHA.

OIITUMM3ALINSA PEXXUMA C YYETOM ITOTEPh AKTUBHOM
MOIIIHOCTHU B CETH

Y4er moreph aKTUBHOW MOITHOCTH B CETH T MIPUBOJIUT K CIACAYIOIMIEMY yCIOBUIO
Oaauca:

W:P1+P2+...+Pm—Po-TC,

rjae P; — marpyska cranuuii (I ot 110 m);

P,- Harpy3ka SHEProCHCTEMBI.

[Ipy 5TOM TPOUCXOAWT TMEpepaclpe/ie]ICHNEe AaKTHBHBIX MOIHOCTEH MEXIy
CTaHIIUSAMH, a CHIKEHHE MOTEPh B CETH O0YCIIOBUT YMEHBIIICHHE PAacXo/ia TOIl-

JIUBa B CUCTCMC
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B:B1+B2+. . .+Bm

[leneBo#t pyHkuMen 31ech SIBIIETCS MUHUMYM pacxoja TorumBa B mpu ycio-
Buu W, 1O ecTh QpyHkuus JlaHrpanxa umeeT BHUL:

L=B+uWw
[ns onpenenenus skctpemyma L Bo3bMeM 4acTHbIE MPOU3BOAHBIE OT L 110 BceM

P; u npupaBHsieM UX K HYJIIO.

OL _OBi - 9%y_0, i=1+m
OPi  OPi OPi
N
L hisv(1-8)=0
OPi
rae

OBi _on

bi = Oi ——/—>»
OBi OPi

OTCIOZIa

1 .
b=——=u,1=1+m
s X

1

1
IIycth ni=——, Torma
YRR s O

1

bﬁ’ll: bzﬂzz- L= me]m:M
[Tocnennne paBeHCTBA SBIAIOTCS KPUTEPUEM ONTUMAIBHOTO PACHPEACICHUS JJICK-

TPUYECKOM MOIIHOCTH B PHEPrOCHCTEME IPHU YUETe MOTEPh B ceTU. BnusHue cere-
Boro koddgduimenta 1; cBoAMTCS K H3MeHeHuto nojoxeHus XOII(cMmemennio)
BBEpX WJIM BHHU3 B 3aBHCHUMOCTH OT 3HaKa 1); [Ipon3BoaHas O; YMCICHHO paBHA W3-
MEHEHUIO 3HAUYCHUS MOTEePh T MPU U3MEHEHUH Harpy3Kd 1-TOW CTaHIMU HA €JUHU-
Iy U TIOCTOSTHCTBE 3arpy3KH OCTAJIbHBIX CTaHIUU (Kpome OanaHcupytomei). [Ipak-
TUYECKOE pEIICHUE 3a7aud, PeaJu30BaHO B MPOTpaMMe, OCYIIECTBIACTCS HUTEpa-

THUBHO.

PACYET YCTAHOBUBIIEI'OCA PEXXMUMA METOJIOM
HBIOTOHA JI OITUMU3ALNNA
JInst mostydeHusl 3HaU€HUN CeTeBBIX KO3(PPUIMEHTOB HEOOXOIUM pacyeT ycra-

HOBHUMBHICTOCA PCKHMMA W BBIYMCJICHUC II0 PE3yJibTaTaM MCKOMBIX BCJIMYMH. YI[O6H€€
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BCET0 MCHOJIB30BATh B 3ajaye ontumusanuu meron Herotona. Meron ocHOBaH Ha 110-
CJIE0BATENbHOM 3aMEHE HEIMHEWHOW CHUCTEMBl YPAaBHEHUN HEKOTOPOW JIMHEHHOM,
pelieHne KOTopo gaet 0osee OMu3Krue K MICKOMBIM 3HAYCHUS] HEU3BECTHBIX.
Paccmotrpum cymnocTs MeTona HeroToHa. i1 penieHus 3o CUCTEMBbI METO-
oM HploTOHa mprMeM HadansHoe mpubmmkenne X, , X, i kax/0e u3 ypaBHeHuit

pa3noxuM B psaa Tennopa, OrpaHUUNBAACH TOIBKO JIMHEHHBIMU COCTABIISIFOILIMU.

PemuB nosyyeHHoe ypaBHEHUE, HAXOAUM HOBBIE TPUOJIMKEHUS.

1
IIpoBepsieM ycloBHsS CXOAMMOCTH: max AV <g

B ciydae HEBBINIOJIHEHUS 3TOTO YCIOBUS NPOCUUTHIBACTCS CIEAYIOLIAS UTEPa-
sl
Martpuia Axkobu — kBagpaTuyHasi MaTPHIlA MEPBBIX MPOU3BOIHBIX OT BhIpaXKe-

HUI HEBSI30K ypaBHeHHﬁ, BBIYHUCJICHHASA IIPpHU OIIPCACIICHHBIX 3HAYCHUAX HCU3BCCTHBIX
k-1
Xi( ). IIOCTOHHCTBOM MCTOAA ABJIKICTCA BO3MOKHOCTD IIPH PCHICHUH 3a1a49YH OIITUMH-

3al[My PeXUMa Cpa3y OLEHUBATh €r0 CTATUYECKYIO YCTOMYUBOCTD.

YYET COBCTBEHHBIX HY X CTAHIIUN U CTOUMOCTU TOIVINBA

HpI/I HeO6XOI[I/IMOCTI/I yducTta CO6CTBCHHBIX HYXI CTaHIIMU MOKHO ITPOBCCTHU aHAJIO-
I'MYHBIC PACCYKACHUA M CBCCTHU PCIHICHUC 3aJa4YM K TAKOMY KCE KPHUTCPHUIO, KaK H
[pHU y4eTe CeTH:
blnICH: bZnZCH:' - bmnmCH:Ma
HO 371eCh KOO(D(DUIIUEHTHI OyAyT YYUTHIBATH COOCTBEHHBIE HYKIbI CTaHIMIA. Eciu
HEOOXOIUM Y4eT U CETH M COOCTBEHHBIX HYK CTaHLHUM, TO GopmMyia mpeobpasy-
CTCA K BUOY:
blnlnw}{: bZTIZTIZCH:- = bmn mMmes—H-

VY4eT cTOMMOCTH TOIIJTMBA HA CTAHIIUU MOKHO TIPOBECTH I10 TaKOH ke Gopmyiie:

bimicMie™ baN2 CoNaee™. .= b m € mNmer™H,
Irac ¢y, Cp, ... COOTBCTCTBCHHO CTOMMOCTHD TOIIJIMBA Ha HepBOﬁ, BTOpOﬁ U T.A. CTaH-

IUH.
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BbIbOP OIITUMAJIBHOI'O COCTABA PABOTAIOIIEI'O OBOPYJOBAHU A
HA TOC
Ecnmu B sHeprocucreme paboTaeT TOJBKO OJMH TEHEPATOPHBIN OJIOK, TO PacxXoj

TOIUIMBA OIpPENEIACTCA 3aJaHHOW HArpy3KOHM IO €r0 PacXOJHOW XapaKTEPUCTHUKE M
MOXET OBITh JaJE€KO HE IKOHOMUYHBIM. B rpymmne u3 n,2Hepro6iI0KoB, Aaxe €CiIu Bce
OHM OJTHOT'O THIIA, BO3MO>KHO MHOYKECTBO PEXUMOB, PA3INYAIOIINUXCA IO pacxody TO-
wmBa. Creayer BBIOpaTh TaKoe YUCIO OJOKOB N< 71y, 4TOOBI MPHU 3aJaHHOM Harpy3Ke
Pr pacxon TomnuBa Bcemu Onokamu B, Obl1 MuHHManbHbIM. IIpu 3TOM cymMmapHbIi

pacxo] TOIJIMBa onpenesercs no Gopmyiie
a
B, =na,+aP, +—2P’
n

Ecnu oTkimouarot oauH U3 6JI0KOB, TO CIEAYET PaCCUUTATh SKOHOMUIO TOTUTHBAOT
OTKJIFOYEHHS 0JI0Ka U CPaBHUTH C BO3MOXKHBIM MEPEPACXOIOM TOIUIMBA OT MEHEE KO-
HOMHUYHOW paOOThI OCTAIBHBIX OJIOKOB W 3aIlyCKa B pabOTy OCTAaHOBJICHHOTO OJIOKa.
[Tpu sxoHOMMM OOJBINEH, YeM CyMMapHBIN Mepepacxoi, 0J0K ocTaHaBiIuBaroT. Ecin

COOTHOIIIEHHE 00paTHOE, OJIOK 3aITyCKaroT B paboTy.

OIITUMUM3ALMA PEXXVMA T10 PEAKTHBHOUI MOIIHOCTHU

3aja4a ONTUMH3ALKMK PEKUMA JICKTPHUYECKON CETH IO PEaKTHBHOM MOIIHOCTH
QO cOCTOWT B ONPECICHUN YCTAHOBHUBIIIETOCS PEKUMA DJICKTPUUCCKONW CETH, MPH KO-
TOPOM ObUTH OBl BBIJICPKAHBI TEXHHYECKHUE OTPaHUYCHUS U ObLIM Obl MUHUMAIbHBIMU
IIOTEPU AKTUBHOM MOIIHOCTH B ce€TH. B 3ToM 3ajade 3ajjaHbl aKTHBHBIE MOIIHOCTH
ANEKTPUUECKUX CTaHINH Pr; (32 UCKIIIOUEHHEM CTaHIUMH B y3jie OanaHca), a TaKkKe ak-
THBHBIC M PEAKTUBHBIC MOIIMHOCTH Y3JIOB HArpy3ku P,;, O,;. YUHTBIBAIOTCS OrpaHU-
YCHUS-PABCHCTBA B BHUJIC YPAaBHCHUH W OrpaHUYCHUS-HEPABCHCTBA Ha KOHTPOJIHPYE-
MBbI€ BEJIMYMHEL.

OntuMu3zanms pexuma nuraromieid cetn mo Q — 3To JU00 CaMOCTOSITEIbHAS
3a/1a4a MHHUMHU3AIMK TTOTEPh B TEX CiIydasx, KOrja OTCYTCTBYyeT pe3epB P u Bce Py,
KpoMe OaIaHCUPYIOIICTO y37a, (PUKCHpOBaHBI Ha HAWOONBIIMX 3HAYCHHUSX, JTHUOO

noj3ajada B Ooisiee oOmIel 3amaye KOMIUIEKCHOM onTuMm3anuu pexkuma. llenmeBas
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¢dyHkus 4 cOOTBETCTBYET MOTEPSIM aKTUBHOM MOIIHOCTH B cetu dP mnu B 60s1ee 06-
LIEM CIIy4yae — aKTUBHOM MOUIHOCTH OanaHcupyromeit ctanuuu Pg. [lpu  ontumu-
3allMd yYWTBHIBAIOTCS OTPAaHUYCHHS 10 HAIPSHKEHUSM BO BCEX y371aX, B TOM YHUCIE U
B y3JlaX HArpy3kd, HE UMEIOIINX CPEACTB PETyJIMPOBAHUS;, MO PEAKTUBHBIM MOIHO-

CTSIM T'€HEPUPYEMBIX HCTOUYHHUKOB.

MUWHHMUM3ALIUSA TIOTEPH AKTUBHOM MOIIITHOCTU B CETU
OnrtuMmuzanms pexuMa, I03BOJSIIOIAs TOHM)KATh aKTHBHBIE IIOTEPU MOIIHOCTH B
SHEPrOCUCTEME, IOBBIIIATh YKOHOMUYHOCTh (PYHKUMOHUpPOBAaHUS DIC, MOXKET Mpo-
BOJUTBHCS C MCHOJIB30BAHMEM JIBYX NOAXOJOB: ONTHUMH3ALMU 3a CUET ONPEIEIICHUS
Han0oJee S3KOHOMUYHOIO BapHAHTA 3aKYNKU MEXKCHCTEMHBIX IIE€PETOKOB MOILIHOCTH U
TPAJULIMOHHOM MCIIOJIB3YEMOM ONTHUMHU3ALMN II0 PEAKTUBHOW MOIIHOCTH BHYTPH
sHeprocucteMbl. OTHUM U3 BO3MOXKHBIX BapUAHTOB MPH HEMOJIHOW MCXOAHOM MH(DOP-
MalMK1 MOXKET CIIY’KUTh METOJ PELICHUS TPAHCIIOPTHOM 3amaun npu 3aganum [I, xax
(GYHKIIH OT OOMEHHBIX EPETOKOB, CyMMapHOW TeHepaly 1 Harpy3ku B 99C:

11, =C/*Py + CG*Ppp+ .. + C* Py + Criy*Py + Cry2*Py;, —» min,
rie C;, C,... Cj5, - BecoBbie KOO(PPUIIUECHTHI,
Pg, Prpp.... P - BenuumHa OOMEHHBIX TIEPETOKOB  MOIIMHOCTH €

cocequumu DOC.

OIITUMM3ALIMSI KAUECTBEHHBIX TTIOKA3ATEJIEN
SJIEKTPOSHEPI' M
B nHaubGonee oOmeil mnocraHoBKe 3ajadya oONTUMHU3aLMU pexuma 1o U

COOTBETCTBYET  ONpPEACICHUIO  MHUHUMYyMa ymiepba  moTpeOuTeneit ot
HEKaYeCTBEHHOI'0 HampsbkeHus. B aTom ciydae B 1eneBol GyHKUUM HAAO YYECTb
yiepd y mnoTtpeOuTesneill M3-3a HEKaueCTBEHHOro HampsykeHus. OIHAKO BBEICHUE
TOro ymiepba B pacyeT NpPEeJCTaBseT 3aTPyJHEHUS H3-3a €ro HeJIO0CTATOYHOMN
uzydeHHocTd. [lodTomMy mnpu ONTUMHU3aLUM PEKMMA CETH MOXXHO CUHUTATh, YTO
neneBasi QyHKUUS — YJEJIbHBIE 3aTpaThl Ha BBIPAOOTKY €IWHULBI MPOAYKIUHU, a
ONTHUMAJIbHOE 3HAYEHHE COOTBETCTBYET MHUHUMYyMY Takux 3arpar. Cremyet

yunutbiBath P,;(U) —cTatnyeckue XapakTepUCTUKU HATPy3KH MO HAIPSKEHUIO.
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B coBpeMEHHBIX YCIIOBUAX NpH (PYHKIIMOHMPOBAHUU AIIEKTPOIHEPrETUUYECKHUX
cuctemaM (93C) akTyallbHO ONPEAEIECHUs BETMYUHBI SKOHOMUYHOTO YIPABIIAIOIIETO
BO3JEHCTBUS KOTOPOE JOJHKHO MPEAYyCMATPUBATH CHIDKEHHE yIepOa OT yXyAIICHHS
TEXHOJOTMYECKHX MapaMeTpoB. BpIiOOp Takoro ymnpaBJSIOIIEr0 BO3ACHCTBUS
MO3BOJISIET BBIACIUTH 30HY PaOOTHl PHEPTOCHUCTEMBI C MUHUMAIbHBIMHU YyIIepOamu
IpU COXPAaHEHUHW JOMYyCTHUMOIO YPOBHSI HampspKeHUs y morpebuteneil. B cocras
UTOrOBOTO yuiep0Oa BXOJAT yuiepObl OT OTKJIOHEHHS HAIIPSDKEHUS y MOTpeOuTeneil ot
ontuManpHoro 3Hawenms (Ui-Uy)® (WIS MOPOCTOTHI PAcueTOB  ONTHMATIBHOE
HANpsDKEHUE NPHUHITO PAaBHBIM HAIPSHKEHUIO B PacCMaTpUBAEMOM Yy3Jie B 0a30BOM
pEXKHUME).

Bo MHOrux ciy4asx CTaTUYECKHME XapAaKTEPUCTUKH HArpy3KM HEJOCTATOYHO
M3BECTHBI, YTOOBI WX MOXHO OBLJIO HCIIOJIB30BATH MPH ONTUMHU3ALUU PEKUMA CETH.
[Ipu HEyuyeTe CTaTUYECKUX XapaKTePUCTUK MUHUMYMEBI P; u dP coBnamaror, Tak Kak B
9TOM citydae Py = const. Takum 006pa3oM, €ciii He YUYUTHIBATh CTATUYECKUE XapaKTe-
PUCTHKHM Harpy3ku U 3aBHUCHUMOCTh yllepOa y moTpeOuTesel u3-3a HEKauyeCTBEHHOIO
HanpsOKEHUsl, TO MHHMMYM aKTUBHOM MOIIHOCTH OajJaHCUPYIOIIEH CTaHLUU CO-

OTBCTCTBYCT MHUHUMYMY IIOTCPb aKTUBHOM MOITHOCTHU B CCTH.

VYET OTPAHUYEHMI B BUJIE HITPA®HBIX ®YHKIUHN ITPU
OIITUMUN3ALNU PEXXMMA

MunuMmuszupyemas (QyHKIHS TMPUA  ONTUMU3AIUU  PEKUMA ICKTPUIECKON

CECTHU UMCCT BU]
n K L
VAP '1‘ELUU5+ E w@z '5'2‘(-”::'
i=l1 =l =1

rue 1y, Ly, 11, — mrpaduble (yHKINUU, BBOAUMBIE IIPU HAPYLIEHUH OTPAaHUYEHHH,
COOTBETCTBEHHO: MO HAMPSHKEHUSIM BO BCEX Y3JIaX, [0 PEAKTUBHON MOIIIHOCTH B y3aX,
B KOTOPBIX MOKHO PEryaupoBaTh () (YUCIO TAKUX y3JI0B C CHHXPOHHBIMH KOMIIEHCA-
TOpaMU WM TeHEPATOpaMHU, BEIpa0aTHIBAIOIIMMHU CBOOOIHYIO, T. €. peryimupyemyto Q,

paBHO K), 10 KOHTPOJIUPYEMBIM TOKaM BO3AYIIHbBIX JIMHUHN (UUCIIO TAKUX JIMHUI paBHO
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L). llItpadupie hyHKIMHA paBHBI HYJIIO, €CITM OTPAHUYCHUS BBHITTOHSIIOTCS, U 3HAYUMBI,
eciu HeT. UeM Janbiie HaXOAUTCS PEKUM OT ONTUMAIIBHOTO, TEM OOJIbIIE MOKET OBITh
mrpadHas QyHKIIHSL.
OHEPI'OCBEPEXEHUME 1 OIITUMMW3ALIA
[Ipn HEOOXOAMMOCTH pEIICHHS 3aJadyd SHEProcOEpPEeKEHUs] PacCMATPUBAIOTCS
METOJIbl ONTUMU3ALMHU, TPUBOSIIINE K PEIICHUIO 3TOM 3aaaun. Hampumep, npu sHep-
rocOepeKCHUH B PACTIPEICITUTEIBHBIX CETIX B OCHOBHOM HCITOJIB3YIOTCSI METOIBI "'ce-
TE€BON'" ONTHUMHU3ALNU: MUHUMHU3ALNS NOTEPh AKTUBHOM MOIIIHOCTH Y YHEPIUU B CETH,
ONTUMM3AIMA MO PEAKTUBHOW MOIIHOCTH, ONTUMM3AMs KaYE€CTBEHHBIX MMAPAMETPOB
anekTposHeprun. [Ipu pemennn 3axadn 3HEProcOSPEIKEHUS B CHCTEMaX MOTYT TaKKe
paccMaTpuBaThCS METOJbI ONTUMH3ALMU PEKUMOB, YUUTHIBAIOIIME U3MEHCHUS Mapa-

MCTPOB JJICKTPUICCKUX CTaHI_[I/Iﬁ U UX OTACIIbHBIX 3H€pFO6HOKOB.
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6. IEPEUEHDb ITPOI'PAMMHBIX ITPOAYKTOB, PEAJIBHO
NCIIOJIB3YEMBIX B IPAKTHUKE JEATEJABHOCTH BBIITYCKHUKOB
N COOTBETCTBYIOHIEE YYEBHO-METO/INYECKOE IIOCOBUE

1. IIporpammuo-BerauciauTenbHbii kKoMmiuieke CJIO-6. Paszpaboruuku: O.H.
Boiitos, M.W. T'ony06 u ap.

2. YuebHo-meroaundeckoe nocooue Uembopucora H.II., CrenmanoB A.C., Ileii-
3esb B.M. OnTumuszanusi pe>XMMOB 3JIEKTPOIHEPIeTUUECKUX CUCTEM U ceTeid.- bmaro-
BEIlIEHCK: AMypckuii roc. yH-T, 2006.- 104 c.

3. [Takets! npukiaguabix nporpamm Mathcad, Exel.
4. YuebHnoe nocooue Yembopucora H.II., [Temkor A.B. Anroputmuszanus pe-

menus 3agad ACY B anektposHepreTuke. — biaroseimeHck: AMypCKUd TOC. YH-T,

2006.- 128 c.

7. METOINYECKUE YKA3ZAHUA 110 IPUMEHEHHAIO
COBPEMEHHBIX THOOPMAIIMOHHBIX TEXHOJIOT I 115
MNPENOJABAHUSA YYEFHOM IUCHUILIMHBI

1. Cnaiiapr;
2. Cxewmsbl, TaOJIULIBI, PUCYHKH I10J] MEAHAPOEKTOD;

3. Jla3epHble IUNIEHKN K MPOEKTOCKOITY.

8. METOANYECKUE YKA3ZAHUSA TPOPECCOPCKO-
HPEITIOJABATEJBCKOMY COCTABY 110 OPTAHU3ALINHN
MEXKCECCHOHHOI'O U 9K3AMEHAIIMOHHOI'O KOHTPOJIA
3HAHUM CTYJIEHTOB (MATEPHAJIBI IIO KOHTPOJIFO KAYECTBA
OBPA3OBAHUA)

B npouecce uzyduenust qnucuumuinebl «OnTuMuzanus pexxumoB 9IC» nperycMoT-
PEHBI CIEAYIOIMIMUE BBl IPOMEKYTOYHOTO KOHTPOJISI 3HAHUM CTYAECHTOB:
— DKCIIPECC-OIPOC JIEKTOPA M0 UTOraM M3YUYEHHS Pa3AEIoB Kypca;
— BBITNIOJIHEHUE MTPAKTUYECKUX pa0OT;
— BBITNIOJIHEHUE pacuyeTHO-TpaduyecKoi paboThI.

JJist KOHTPOJISE 32 UHAMBUAYAJIbHON pabOTON CTYyAEHTOB MPEAYCMOTPEHBI IBE KOH-
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TPOJIbHBIE TOUKU: NepBas — BeinojaHeHue 50% PI'P u npaktnueckux 3aganuii, BTopas —
BbinosiHeHue 90% PI'P u npakTuueckux 3a1aHui.

B nponecce nzydeHuss IMCHUILUIMHBI IPEyCMOTPEHBI CIECYIOIINAE BUABI ITPO-
MEKyTOYHOT'O KOHTPOJISI 3HAHUM CTYICHTOB:
- IATUMUHYTHBIN ONPOC CTYJEHTOB Ha KaXJA0W JEKLNU;
- CTYJICHTBI, HE MOCEIIAIOIINE TPAKTUIECKUE 3aHATHS, IIPEACTABIISIOT CAMOCTOSITENBHO
pPELIEHHBIE 3a/1a4H 10 ITPOIYIIEHHBIM TEMaM.

K mpoMexyTodHbIM opMamM KOHTPOJISE 3HAHUN OTHOCSITCS:
- OIULI-0TIPOC HA JIEKIHX MO MPOUICHHOMY MaTepHay;
- pac4eTHO-TparuecKre W KOHTPOJIbHBIE pa0OTHI.

9. KOHTPOJIBHBIE BOIIPOCHI K 3AUYETY

1. OO6masi mocTaHOBKA 3a7a4¥l ONTUMU3AIUU pekuMoB DIC.

2. Maremaruueckue METObI PElIeHHs 3a1aun onTumMusauu B 39C: mpsmoil, He-
omnpeeIeHHbIX MHOKUTeNeH Jlarpanxa, rpaIueHTHBIN.

3. OnTuMuzaius pexxumMa B cxeme, cojiepxarieit Toybko TOC, 6e3 ydera morepb
AKTUBHOW MOIIHOCTHU B CETH.

4. Pacuer u pU3NUYECKUN CMBICI HEOMNPEIEJICHHOTO MHOKUTENs Jlarpanxa.

5. Ontummzanus pekuma 1o akTUBHOW MOIIHOCTH € yY€TOM MOTEPh B CETH.

6. AJTOPUTM ONTUMM3ALMHU PEKUMA 110 AKTUBHOW MOIIHOCTH C yU4€TOM MOTEPh aK-
TUBHOW MOIIIHOCTH B CETH.

7. Ananmutudeckas (opmysia OTepb aKTUBHOW MOUTHOCTH B CETU U MOJIyYSHHE
IPOU3BOIHBIX.

8. MeTonpl pacueTa yCTaHOBUBIIIETOCS PEKMMA B 33/1a4axX €ro ONTUMU3AIUH.

9. Pacuer npou3BOAHBIX MOTEPh AKTUBHOW MOIIHOCTU B CETU U CETEBBIX KO-
(GUIIMEHTOB METOI0M YHCIIEHHOTO JuPepeHnpoBaHus.

10.I'padpuueckas onTuMH3anMs peXuMa Mo aKTUBHOM MOITHOCTH MPHU yueTe MOTeph
B CETH.

11. ITonyuenue pacxoanon xapakrepuctuku ctaniuu mo XOII, monydyenue XOII

I10 pacxonHoﬁ XaApPaAKTCPUCTUKC CTAHIIUH.
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12. OnTuMusanys pexruMa o aKkTUBHOW MOIIHOCTY € UCIIOJIBb30BaHUEM PACXOJI-
HBIX XapaKTEPUCTHUK (2 CTaHIUH).

13. Onrumusanus pexxuma 1o peakTUBHONM MOIIHOCTY (MUHUMU3ALMS OTEPh aK-
TUBHOW MOIIIHOCTH B CETH).

14. KomniekcHas ONTUMHUA3ALNS PEXKUMA.

15. MunnMH3anys noTepb aKkTUBHOW MOIITHOCTH B CETH NPU U3MEHEHUU BHEIIHUX
AKTUBHBIX NIEPETOKOB.

16. OnTumu3anys KA4ECTBEHHBIX OKA3aTENIEHN JIEKTPOIHEPTUH.

17. PeMOHT OCHOBHOTO 00OpYAOBaHUS JIEKTPUUECKUX CTAaHUUHI (00LIME MOJI0XKeE-
HUS).

18. YnpomeHnHnas Mmozxesnp 3aa4 ONITUMAIbHOTO IIJIAHUPOBAHNS PEMOHTOB.

19. 3aganue orpannyeHus B BUAE IITPAPHBIX (PYHKIIMIA.

20. 3agaHue orpaHUYCHHSI METOJIOM 0aphEPOB.

21. 3amanue orpaHUYEHNAN B BUJIC PABEHCTB.

22. ®opmupoBanue GpyHkuu Jlarpanxa npu 3aJaHuy OrpaHUYEHUI B BUIE pa-
BEHCTB.

23. ®opmupoBanue GpyHkuu Jlarpanxa npu 3aJaHuy OrpaHUYEHUI B BUIE pa-
BEHCTB H IITPAPHBIX QYHKINHA.

24. OnTuMH3alKs COCTaBa OCHOBHOI'O 000OpPYI0BaHUSI CTAHIUH.

25.Crenuuka pemeHus 3a1a4u ONTHMH3AIAN PEKUMA 110 aKTUBHBIM MOIITHOCTSIM
CTaHIMH B yCIIOBUAX PbIHKA.

26. OnTuMu3anus pexrMa o aKTUBHBIM MOITHOCTSIM CTAHIIMN B YCIIOBUSIX PbI-
HOYHBIX OTHOIIECHHM.

27. B3auMOCBsI3b 3aj]a4 SHEPTO U PECYpPCOCOEPEKEHUS € 3a1auaM ONTUMU3ALNU
PEXKUMOB.

28. DHeprocoepexeHue U ONTUMHU3ALUS B CUCTEMOOOPA3YIOLIUX CETSIX.

29.OHeprocOepekeHre 1 ONTUMHU3aLUs B paCIpeICIUTENbHBIX CETIX.



10. KAPTA OBECIIEYEHHOCTHU JUCIUIIJIMHBI KAJIPAMUA
HPOPECCOPCKO-ITPEIIOJABATEJIBCKOI'O COCTABA

Bun yueOHOI Harpy3ku ITIC
Jlexuun YemOopucosa H.III., gOKT. TexH. HaYK,
pod.
DK3aMeH Yembopucosa H.I1I.
[IpakTruueckue, 1abOpaTOpHbIE 3aHATHUSA, Yemobopucosa H.III.
PT'P(xoHTpOIBHAS)




