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OBUINE YKA3AHUA

Brimonmaenne nabopaTopHbIX paboT 1Mo AUCHHUIUINHE « MoAeTMpoBaHNe U TTPOEK-
TupoBaHue DIC» MPU3BAHO CIOCOOCTBOBATh YIyOJEHUIO U 3aKPETUICHUIO 3HAaHUN 00
OCHOBHBIX MpUEMaxX TUIAHUPOBAHUS IIEKTPUUECKUX CETEH, MOTYyUYEHHBIX CTYJACHTaMU
TIPH TEOPETUYSCKOM M3yUEHUH JUCITUTIINHBIL.

Pa0oTh! BRIMOMHAIOTCSA C MPUMEHEHHEM MareMatudeckux mojenet 39C u mpo-
rpammbl Excel «TI9CIT» mis [I3BM.

[Ipu BbIONTHEHUH Ja0OPATOPHBIX PadOT CTYAEHTHI 00g3aHbl COOIIOIATh TPEOO-
BaHUS TEXHUKH 0€301IaCHOCTH, 00ECTICUUTh COXPAHHOCTh 000PYIOBAHUS.

[Tocnie BBITTOTHEHUST OYEPETHOTO MyHKTA 3aJlaHusi HEOOXOIUMO MPEAOCTABIISAThH
MPENnoJaBaTEe0 €ro Pe3yabTaThl.

OT4€T Mo KaxI01 paboTe JOMKEH O(POPMIIATHCS KaXIbIM CTYJACHTOM B COOTBET-
ctBuu co crangapramu JI'TY u comepkaTh HauMeHOBaHUE, 11eJib pabOThI, 3a7aHUE,
UCXOJHBIEC JAHHBIE B BUE TAOJUIl U CXEM, PE3YJbTaThl M0 KAXKAOMY IYHKTY 3aJaHus,
aHaJIN3 Pe3yJIbTaTOB MOJICTUPOBAHMS, BEIBOIBI.

BAPUAHTEI 3AJTAHMA

Bapuant 3aganust BeIOUpaeTcs CTyZI€HTOM B 3aBUCUMOCTH OT 3HAUEHHH ABYX T10-
cieqHux ugp HoMepa 3a4€Tku. BrIOpaHHBI BapuaHT 3aJaHUs], UCXOAHBIE TaHHBIE
ABIIIFOTCS] OOLIUMU ISl BCeX 1abopaTopHbIX paboT. PacueTHas SKBUBaJIeHTHAs cxema
OOC npuBenena Ha puc. B.1 u sBisercs oOmieit 11 Bcex BapUaHTOB 3ajaHus.

—_——— e ——_—— e ——— e — — o,

| |
 Owmepropadios Nl __  C Juepropaiion Ne2 -,
N | | L
Lo | | o
N KOCL,KDOC3, | KDC2, KDC4, | |
| @ KDC5, KOC6, | | @ KDC5, KDC6, | |
| |
L FCIAC ) L [TOC.IIC _ | |
: OObeMHeHHAs YHEProCucTeMa :
g -Puc

B.1. DxBuBanentHas cxema OOC

Cxema OOC cocTouT U3 IBYX 3KBUBAJIECHTHBIX pailoHOB (y3en 1 u y3en 2), B KO-
TOPBIX COCPEAOTOYEHBI CYMMAapHbIE HATPY3KH PaiOHa B IEPUOJ ITPOXOKIECHUS MAKCH-
ManibHOU HAarpy3Kd Nmaxi, Nmaxz, rogoBoe snektrponorpedsienne Wront, Wron2.

[TokpeiTHEe TpaduKOB HArpy3KH palloOHOB (IIPU HEOOXOAUMOCTH Iepeaadya MOII-
HOCTH B COCEIHMI paiioH) ocymiecTBisieTcs: TeroBbiMU (TOC) u ruapaBirdecKuMu
anekTpoctaHuusaMu (I'DC u 'ADC). TOC umerorcss B 00oux paiionax. CyniecTByro-
mas ['0C naxogutes B paiione 2, a cymectBytomas ['ADC — B paiione 1. K Hauany
IIPOEKTHOI'O IEPHOJIA CBSA3b MEXK/Y SKBUBAJEHTHBIMH Y3J1aMH OCYILIECTBIISIETCS MO JIH-
Huu 220 kB mmaoM 200 kM.
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B nepcnektuBe gomnonHutTenbHble MomHOCTH ['DC pasMmeniatorcs B paiioHe 2
(yzen 2), a’ADC — B y3nie 1. [lepcnexktuBable TOC MOT'YT OBITH COOPY>KEHBI B JIFOOOM
paiione ODC.

JI7st KaKTOTO y371a 3a/I1aHbl PETPOCTIEKTUBHBIC JAaHHBIC O TOAOBOM MOTPEOICHUH
HHEPTUU U TOJOBBIX MAKCUMYMaxX Harpy3ku 3a rnociennue S jet (tadin. B.1, B.2). V3en
1 coorBercTByet pariony — fOr, a y3en 2 — paiiony Kpaitnuii IOr.

Hannsie s t=0 (tada. B.1, B.2) COOTBETCTBYIOT HOCACIHEMY OTYETHOMY TOAY,
s t=-1 — mpeamnocneHeMy TOay | T.JI.

[TapameTtpor cymectByromux 3nekrpoctaniui ( K9CI, KOC2, KOC3, K2(C4,
K3C5, K2C6, I'TOC, I'DC, I’'ADC), cOOTBETCTBYIOLIKE MTOCAEAHEMY OTUETHOMY TOY
(t=0) mpuBenens! B Tabn. B.3 — B.5.

Tabmuma B.1.
Poct Harpy3ku u anekTponorpediaeHus 1-ro y3ia 3a OTYETHBIM IEPHOJ
ITocnenuss JlaHHBIE 1O TOAaAM
udpa Harpyska, MBt OnekTponorpedienue, mipa. kBr.u
mmgpa -4 -3 -2 -1 0 -4 -3 -2 -1 0
1 4940 | 5250 | 5530 | 5850 | 6160 | 26,88 | 28,56 | 30,24 | 31,92 | 33,60
2 6230 | 6540 | 6860 | 7175 | 7525 | 36,43 | 38,29 | 40,18 | 42,00 | 43,89
3 6650 | 6930 | 7175 | 7455 | 7735 | 33,21 | 34,58 | 3595 | 37,31 | 38,67
4 7070 | 7280 | 7525 | 7735 | 7980 | 40,14 | 41,44 | 42,74 | 44,03 | 45,32
5 5110 | 5530 | 5880 | 6545 | 6755 | 27,37 | 28,87 | 30,62 | 32,20 | 34,30
6 7040 | 8050 | 8575 | 9625 | 10325 | 42,07 | 43,92 | 46,20 | 48,30 | 49,17
7 5180 | 5285 | 5425 | 5530 | 5670 | 27,23 | 28,21 | 28,91 | 29,57 | 30,24
8 5635 | 5845 | 6090 | 6300 | 6545 | 25,55 | 26,60 | 27,65 | 28,70 | 29,75
9 3280 | 3440 | 3640 | 3800 | 3960 | 18,02 | 18,94 | 20,00 | 21,00 | 21,78
0 6990 | 7200 | 7440 | 7650 | 7890 | 34,56 | 35,04 | 36,27 | 37,23 | 38,34
Tabmuna B.2.
Poct Harpy3ku u 351eKTporoTpedsieHns 2-ro y37a 3a OTYETHBIN MepuoT
IIpen- Jla"HbIe 110 rogam
nocaen- Harpyska, MBT DaekTponoTpedienue, Mipa. KBT.a
waiuedpa | T [0 4 [3 |2 |1 o
mudpa
1 4620 | 4890 | 5190 | 5460 | 5760 | 28,02 | 29,79 | 31.53 | 33,30 | 35,04
2 4300 | 4550 | 4760 | 4970 | 5210 | 23,03 | 24,19 | 25,37 | 26,53 | 27,72
3 5340 | 5460 | 5700 | 5910 | 6120 | 26,28 | 27,36 | 28,44 | 29,52 | 30,65
4 5130 | 5280 | 5460 | 5610 | 5790 | 23,49 | 24,25 | 25,00 | 25,77 | 26,52
5 4125 | 4390 | 5210 | 5810 | 6540 | 31,35 | 33,10 | 35,31 | 38,28 | 39,27
6 4500 | 5250 | 5610 | 5850 | 6360 | 27,90 | 29,55 | 32,25 | 35,25 | 37,50
7 6440 | 6580 | 6750 | 6890 | 7050 | 34,44 | 35,30 | 36,10 | 37.00 | 37,80
8 5320 | 5540 | 5740 | 5960 | 6380 | 30,20 | 31,50 | 32,70 | 34,00 | 35,20
9 5340 | 5610 | 5880 | 6150 | 6450 | 25,90 | 27,20 | 28,50 | 29,80 | 31.20
0 4780 | 4930 | 5100 | 5240 | 5400 | 26,00 | 26,90 | 27,70 | 28,60 | 29,40




Tabmuna B.3
Y10 arperatoB Ha CYIIECTBYIOMKX AJICKTPOCTAHIUAX y3ia 1

Ilocnen-
o KA3CI | KAC3 | K3C5 | K3C6 | I'TAC | TAAC
nudpa
mmdpa
1 4 6 6 ] ) 6
2 6 6 4 8 - 4
3 6 8 6 - - 6
4 6 6 6 10 - 5
5 4 8 6 - - 4
6 8 8 8 10 - 6
7 6 6 4 - - 4
8 6 8 6 - - 4
9 4 4 - - 3 4
0 4 8 6 - 12 4
Tabmuua B.4
LII/ICJ'IO aneI‘aTOB Ha CYHIGCTBYIOHII/IX BHGKTpOCTaHIII/IHX y3J1a 2
[Ipenno-
CIGUBA - yyep | KRC4 | KDCS | KDC6 | I'TAC C
nudpa
mudpa
1 6 6 ; 6 8 6
2 8 8 - i 5 10
3 6 6 - 10 4 10
4 8 6 - - 4 10
5 8 8 - 6 12 8
6 8 8 - - 4 15
7 8 8 - 8 5 10
8 8 6 - 10 5 10
9 6 4 6 6 - 8
0 8 8 ; 6 - 8

[TapameTpbl OCHOBHOTO 000PYI0BaHUS CYHIECTBYIONIUX AJIEKTPOCTaHIIUM (TabII.
B.5) sBnsitoTcst 0OOMMMU 17151 BCEX BapUAHTOB pabOTHI.



Arperarsl CyIeCTBYIOIINX CTAaHITUN

Taomuia B.5.

Cranunun Tun arperara Momunocts, MBT TonnmnBo
KOCl1 K-500-240 500 Yroib
K2C2 K-300-240 300 Maszyr
K3C3 K-300-240 300 Yronb
K3C4 K-210-130 210 Maszyr
KB3C5 K-210-130 210 Yromn
K3C6 K-160-130 160 Maszyr
I'TOC I'T-100-750 100 I'a3

I'2C CB-1190/250 200
I'ADC BI'J1C-1005/245 200

Jlia mOKpeITHS MpUpocTa O0a3uCHON YacTu rpaduka Harpy3Kd MOTYT OBITh HC-
nonb3oBaHbl KOC ¢ 61okamu 300 — 800 MBT. TlokpbiTHe MHKOBOW YacTH rpaduka
ocymectBigercs oo ['DC, mubo I'TY. Ilpoexktupyemas ['DC Moxer ObITh pazme-
mieHa Bo 2-M y3ne. /st cokpaienus 00beMOB pacueToB clieAyeT BEIOUpaTh 000pya0-
BAaHUE HOBBIX 3JIEKTPOCTAHLMM aHAJOTMYHOE OOOpYIOBaHHUIO, YKa3aHHOMY B TaOll

B.5.



JIABOPATOPHAS PABOTA Ne 1
[TPOT'HO3NPOBAHUE HAI'PY3OK U SJIEKTPOIIOTPEBJIEHUA O93C

Ilenv padomuwi:
OcBocHME OCHOBHBIX MPUEMOB MPOTHO3UPOBAHUS TpaUKOB HATPY3KH U TOJO-
BOT0 2JiekTponorpedsenust B OOC.

3aoanue

1. O3HaKOMUTBHCA C HA3HAYEHUEM M COCTABOM MPOrpaMMbl aBTOMATU3UPOBAHHOTO
npoektupoBanus «II13CID».

2. V3y4nTh NOPAIOK MOATOTOBKM MCXOJHBIX JAHHBIX JJISI TPOEKTUPOBAHUS Pa3BU-
s OOC.

3. OcBouTh OCHOBHBIE ITPUEMBI PabOTHI ¢ HHTEpdeiicoM nmporpammbl «[1DCID».

4. BBecTu UCXOAHBIC TaHHBIC B MPOTpPaMMy aBTOMATHU3HPOBAHHOI'O MPOESKTUPOBA-
Hust «II2CID».

5. BBINOAHUTE MPOrHO3 MAKCUMAIbHBIX HAarpy30K Y3JIOB U TOJOBOTO AJIEKTPOIO-
TpeOneHus Ha 10-i roa miIaHUpyeMoro nepuoa.

6. I[ToctpouTs cyTouHbIe TepceKTUBHBIC Tpaduku Harpy3ku y3moB OOC nu OOC B
LEJIOM.

7. TloctpouTs cyTouHble cymiecTByromue rpaduku Harpysku y3inos O9C u O9C B
LEJIOM.

Meroauueckue yka3aHus
IIpozno3uposanue Hacpy30K u 91eKmMponomped.aeHus SIKCmpanoayuOHHbIM
Memooom

[IporHo3upoBaHue rog0BOro IEKTPONOTPEOIECHUS U MAKCUMAIbHBIX HAIPY30K
MO’KET OBbITh BBIMIOJHEHO Ha OCHOBE 3KCTPAMOJSIIMOHHOrO MeToaa. [l 3Toro Heoo-
XOAUMO MOA00paTh ypaBHEHHE PErpeccuu il OTUETHBIX AaHHbIX. [Ipocteiimum
ypaBHEHUEM PErpeccuu sIBISICTCS IMHEeHHoe ypaBHeHue (puc.1.1):

y=at+bh, (1.1)

rae t- Homep roza.
Koadduuments! a, b onpenensoT METOA0M HAUMEHBIITUX KBAJIPaTOB

Zn‘,ti Yi — i(zn‘,ti )(Zn: )
a= i=1 i=1 i=1
- ()]

b= (X y-aXt), (1.3)

TJI€ Vi — OTYETHBIC JIAaHHBIE O HArPy3Ke WUJTH AJICKTPONOTpeOIeHU: i rona ti;
1 — YUCJIO JET HAOJIOIEHUH.

, (1.2)
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Oruer IIporaos
Puc. 1.1. DxcTpanonsiiuust perpecCCHOHHON 3aBUCUMOCTH.

O xauecTBe MOCTPOEHHOTO YPaBHEHUS PErPECCUU CYIST 1O BearnduHe Fp.

Sy, - at, by

pacu

r€ Yy - CpeaHEe 3HAUYCHHUE ).
1
=23 (15)

CrannaptHoe 3HaueHue F-pacrpenenenus ¢ 10cToBepHOCTHIO 3= 0,99 u uncnom
creneHerd cBo0o b1 yucauTeas Al =5-1 = 4 u 3Hamenarens A2 = 5-2=3 paBHO Frasn =
28,71 (Kputnueckue Touku pactpenencaus dumepa-Craenekopa). Eciu Fp > Frae:
TO YpaBHEHHUE PETPECCUH BHIOPAHO MPABUIILHO.

[Toncrasinsas B (1.1) t, paBHOE HOMEPY TOJ1a KETAEMOT0 MPOTHO3a PACCUUTHIBAIOT

TIEPCIIEKTUBHBIE MAKCUMYMBbI HArpy3Ku 1 ssekrponorpebinenne ( Nyl -,Wr%% ) DKBH-

BaJICHTHBIX y3710B JIC.



Ilocmpoenue epaghuxoe naspysxu

Cyrounsle rpaduku Harpy3ku (3UMHHUHN W JeTHHI) Kaxaoro y3iaa ODC moryr
OBITh TIOCTPOCHBI METOJIOM O0O0OIIEHHBIX XapakTepucTk [1, 2]. 'padmku Harpy3ok
MOJTYYaIOT CIICIYIOIIUM 00pa3oM.

OnpenensitoT YUCI0 YacOB MCMOJIb30BAaHUSI MAKCUMyMa Harpy3Ku KakJI0ro y3ia
0OC.

w P

__ ronk
Tio =N (1.6)
max k
ITo puc. 1.2 [2], onpeAenstoT IIIOTHOCTh 3UMHETO (JIETHET0) CYyTOYHOT0 rpaduka

Harpy3Ku B%IQI,I\T/IH (BgﬂH) JUTSL KOKJIOTO y3j1a ¢ YIETOM Teorpaduaeckoro paiioHa ero

PAcIOJIOKEHMS], a TaKKe KOI(PPULIMEHT JIETHErO CHUKEHUS HAarpy3Ku o jppy - Lkana

B (BivTT) Ha puc. 1.2 pacronoxkeHa cieBa, IMKaa O gy - CIPaBa.

ﬁ /3?"5 E—.-;"‘_‘":m e ﬁ ﬂ X .
Lo % 100 e

M | " i /

m-ﬁ%&w”f’// o ﬁ”L”’fZ:T
07 < qui® =] <pem” Eym -
A P ‘5 cy" 1__‘__,,__,,,/ 0‘9~ 0,7 fﬁcgm /09
05 — = 0 o dg H —'-P_/ ’

! L nemu & 72 o pem 098

4500 5060 6000 7000 - T.uemM 500 5000 6000 7000  T.uem,

a) ; 8)

Bl phod R 7 = B 2
0,9 ”/5&&_“{:‘3__.”»*’ :";—:“:M;/ 0,9 J—i""‘—'g/ ,/
g8 [ —< pred _—

?

07 === oym 1 07 -3 cy™ e
=T T ] VP i
06 0,6 —

05

L e 0,
4500 5000 6000 7000 Teuem,4 4500 5000 6000 7000 Teucms
5) 2)

Puc. 1.2. Xapakrepuctuku rpaduKoB Harpy3Ku
a — KpaiiHuil 1or; 0 — 10T; B — LIEHTD; T - CEBEP

—-"""
p > ; 08—- v,
=T [Pl 1ol e | Bagm 1
"]

JI7s1 BBIUMCIICHUS] OpAMHAT 3UMHEro (JIETHEro) CyTOYHOro rpaduka B OTHOCHU-
TenbHBIX eauHunax N (NS™) ucnone3yror nanusie Tabin. 2.13 u3 [2]. Tlepexon k

HUMCHOBAHHBIM CAWHHIIAM BBIITIOJIHACTCA C IIOMOIIBIO BBIp&)KCHHfI.

Np =N N (1.7)
NtﬂemH = aﬂemn NI”':]I;X ) Ntﬂ*emH’ (18)

CoBmernieHHbIN cyTouHbl Tpadguk Harpy3ku ODC moaydaroT CyMMHPOBAHUEM
COOTBETCTBYIOIIUX T'pa(pUKOB HATPY3KH Y3JIOB.
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Paboma ¢ npoepammori « [ 19CI1»

[Iporpamma «II9CID» npencrasisier coO00il MPOCTEHIINI BapUaHT aBTOMAaTU3H-
pPOBaHHOTO MpoekTHpoBanus pa3suTus IDC. Paboraer mporpamma B cpene Excel u
COJIEPKUT pacuE€THbie Makpochl. [Ipu 3anmycke nporpammel «I I9CII» HeoOxo1uMO pas-
PELINUTh UCIIONIb30BaHUE MaKpocoB. COXpaHATh JaHHBIE, PE3YJIbTATHl PACYETOB HYKHO
B (popmare «Kuura Excel ¢ mommepkkoii MakpocoB». B NmpoTHBHOM citydae mpo-
rpaMMa MoTepseT CBOU pacu€THbie () YHKIUU.

Ha nucte «/lanHble» mpHUBeIeHbl BO3MOKHBIE BAPUAHTHI 33JIaHUN, COOTBETCTBY-
fomue Tabmuiam Bl — B.5 meronnueckux ykazanwmii. Ha 3ToM nmcre Heobxonumo B
paznene « MICXOJIHBIE JIAHHBIE» BBecTn HOMep cBoero Bapuanta 3ananus. Heoo-
XOJIMMBbIE TIO3UIIMU BbIIENIEHBI KpaCHBIM LIBETOM. B pe3ynbTaTe aToro Oyaer copmu-
poBaHbI 1Be TaOIUIIEI («POCT HArpy3KHM M AIEKTPONOTPEOICHHS 32 OTUYETHBIN MTEPHOY,
«YwucIo arperaToB Ha CyIIECTBYIOIIMX 3JIEKTPOCTAHIIUAXY), COJepKAINe HHAUBUTY-
aJIbHBIEC TAHHBIE KOHKPETHOTO BapUaHTA 33IaHMUS.

[Iporuno3upoBaHre Harpy3oK, 3JIEKTPOMOTPEOJICHUS U TMOCTPOCHHE CYTOYHBIX
rpacdukoB BeinosHseTcs Ha nucte «IlynkTel 1, 2, 3». 3aech HE0OX0AUMO, UCTIOIb3YS
puc. 2.8 cpaBoYHMKA [2] 3aHECTH CBEICHUS O XapaKTEPUCTHUKAX TpauKOB HArPy3KU
B TabnuIly 3, a 3areM B TaOIuUILy 8.

ABTOMaTHYEeCKU OY/IET BBHITIOJHEHO TOCTPOEHUE U KOHTPOJIb YPAaBHEHUH perpec-
cuu (Tabmuua 1), paccuynTaHbl NPOrHO3HBIE 3HAYEHUS MAKCUMAJIbHBIX HArpy30K U TO-
JIOBOTO 2JieKkTponoTpedsenust Ha 10-i rox pacuétHoro nepuoaa. Ilocne 3anonHeHus
Tabyuil 3 U § aBTOMaTUYECKU OYAyT pacCUMTaHbl OPJAMHATHI XapaKTEPHBIX 3UMHUX U
JIETHUX CYTOYHBIX IpapKOB HArPy3KH IKBUBAIEHTHBIX Y3J10B 1 OOC B LIEI0M.

Cooepocanue omuéma no paoome

Otuét oopmitsiercs B coorBeTcTBUM ¢ TpeOoBanusmu JAI'TY. B otuére cnenyer
yKa3aTh HOMEp U Ha3BaHHUE palOTHI, 11eJh paboThl. 3aTeM pazmerniarorcs cxema OOC,
TaOJUIIBI, COACpIKAIINE HHIUBUIYaTbHBIC UCXOAHBIC TaHHBIC. JlOMKHBI OBITH MPHUBE-
JICHBI YPaBHEHUS PETPECCUU JJISl ONTMCAHUS U3MEHEHHSI Harpy30K U AJIEKTPONoTpedie-
HUS BCEX Y3JIOB B OTYETHOM MEPUOJIE U PE3YyIbTaThl IPOrHOZUPOBAHUS. 3aTE€M IPUBO-
JSTCSL pe3yNbTaThl MPOrHO3UPOBAHUS XapaKTEPHBIX CYTOUHBIX T'PapUKOB HATPY3KH
3MMBI U JIETa JIJIs1 BCEX Y3JI0B M COBMEIIEHHBIE MEPCHEKTUBHBIE TpaUKU HArpy3Ku
OOC B TabnuuHoOM (hopMe U B BUJE pUCYHKOB. B 3aBepiieHN 0TYETa IPUBEAUTE BBI-
BOJIbI 110 BBINOJIHEHHOHN pab0OTE M OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

Konumponvnwsie gonpocol
1. Kakoii Bua MMEIOT UCIIOJIb30BAaHHBIC B pa00Te ypaBHEHUs perpeccuu’?
2. Kax BbITONTHSIETCS MPOTHO3 METOAO0M SKCTPAITOSITUN?
3. Kakue xapakTepucTuku rpadukoB Harpy3Kkd UCIOIb30BaHbI NI UX MPO-
THO3UPOBAHUsA?
4. TloueMy MakCMMyM Harpy3Kd COBMEMIEHHOTO rpauka MEHbBIIE CYMMBbI
MAaKCHUMYMOB HAarpy30K OTAEIbHBIX y3510B ODC?

11



JIABOPATOPHAA PABOTA Ne 2

[UIAHUPOBAHUE BBOJA TEHEPUPYIOILIMX MOILLHOCTEN ODC

Ienv pabomowr:

®opMHUPOBAHUE BAPUAHTOB PAa3BUTHS TeHEPUPYIOMMX MomHOocTer OOC

3aoanue:.

ok E

Cdopmuposats 6ananc momHoctert OOC Ha MepCreKTUBY.
Hameruts nBa BapuaHnTa pa3BUTHs 3JIEKTPOCTAHIMN.
OnpenenuTs BETUYUHY PEMOHTHOTO Pe3epBa MOIIIHOCTH.
Bri6parh BenmuuuHy OMEepaTHBHOTO pe3epBa MOIIHOCTH.
OTKOppEKTUPOBATH BAPUAHTHI BBOJIA T€HEPUPYIOLIEH MOIIIHOCTHA HA HOBBIX

anektpoctanuusax OIC.

Metoanueckue YKa3aHu:A

bananc MouwiHocmu

C nomorpo 0ajiaHca MOIHOCTH ONPEETSIOT MOTPEOHOCTh BO BBOJE HOBBIX I'e-
HEPUPYIOLIUX MOIIHOCTEN JJIsl MOKPBITUS MAaKCUMAaJIbHBIX Harpy3ok. IIpu cocraBie-
HUU 0ajaHca MOIIHOCTH BBIOJHSIOT PacYeT pacXOJHOM YacTH (MOTPEOHOCTH) U IIPHU-
XOJIHOM yacTu (rmokpeITus) ( Tadm. 2.1).

[Ipu cocraBneHNM NPUOIMKEHHOTO OajaHca MOLIHOCTUA NEPETOKU MOIIHOCTH C
JIPYIrUMU CHUCTEMaMM IPUHUMAIOT paBHBIMU HYO. Pe3epB MolHOCTH cocTaBisieT 15
- 20% ot makcumyma Harpy3ku. Heucrnonb3zyemass MOIIHOCTD 3JIEKTPOCTAHIIMM TIPH-
HHUMAaeTCsl PAaBHOU HYIIIO.

CocraBJsroniye 6ajranca MOIIHOCTH

Tabmuma 2.1

Homep nozumuun

Haunmenosanue

AW DN

o o1

10

[ToTpeGHOCTh
CoBMeEIIICHHBII MAaKCUMYM Harpy3Ku

[lepenaua MOIIHOCTH B APYTUE€ CUCTEMBI
HeoOxonumblii pe3eps
Hrtoro norpebHasi MOIIHOCTD d7EKTpOoCcTaHIH ( 1+2+3)
[HokpbiTHE

YcTaHOBIEHHASI MOIITHOCTD 3JEKTPOCTAHIIHH
Hewucnosib3yemasi MOIIHOCTh
Pacnionaraemast MomHoCTb ( 5-6)

B Tom uncne

I'SCuT ADC

K2C

I'T9C
[TomydeHne MOIIIHOCTH U3 APYTHX CUCTEM
Wtoro mokpsitue ( 7+8)
Hedunut moturHocTH ( 4-9)

12



Bapuanumur paseumus anekmpocmanyuii

CyMmMmapHasi oTpeOHOCTh BO BBOJIC TEHEPUPYIOIIMX MOITHOCTEH OMpeaeseTcs
BenuunuHOM aedunuta MotHocTH B OOC. @opMUpOBaHUE BapUAHTOB MOKPBITHS Jie-
(uUTa MOIIHOCTH MOKET OBITh BBIIIOJIHEHO METOAOM IOIIAPHOI'O COMTOCTABJICHUS Ba-
PUAHTOB COOPYKEHUS JNEKTPOCTAHIMN Pa3IMYHOIO TUIIA.

Bo3moxkHo conocrasnenne 6azucHbix KOC ¢ arperaramMu pa3zinuHON MOIHOCTH,
HCTIOJIb3YIOIIMMU TaKOE e TOIIMBO, Kak U cymiecTtByromue KOC.

JloJist BBOIMMBIX MOIIIHOCTEN Ha 0a3UCHBIX, TOJIYIUKOBBIX U MUKOBBIX AJIEKTPO-
CTaHLUAX MOXKET OBITh OIpe/IeNieHa ITyTeM COMOCTaBICHUS COOTBETCTBYIOIINX 30H CY-
IIECTBYIOIIETO M MEPCIEKTUBHOIO COBMEIICHHBIX CYTOYHBIX TI'paUKOB Harpys3ku
OOC. Ins 3TOrO CienyeT, CONOCTaBIIsAs CYyIIECTBYIOIIMNA U IEPCIIEKTUBHBIN Ipaduku
OOC, ompenenutb MPUPOCTHI OA3MCHOM, MONTYMHUKOBOW M MHKOBOM 30H Tpaduka
Harpy3ku. [{ons Ga3uMCHBIX U MOJYNHUKOBBIX 3JEKTPOCTAHLIUNA B 001Iel MOTpeOHOCTH
(neduinTe) paBHA OTHOIIEHUIO CYMMBbI PUPOCTOB 0A3UCHOM U MOIYITUKOBOM 30H Ipa-
¢uka Kk CcyMMapHOMY IPUPOCTY MO BCEM 30HAM. AHAJIOTHYHO OMPEENAETCs OIS H-
KOBBIX 3JIEKTPOCTAHIIUMN.

Oco0oe BHMMaHUE cleayeT OOpaTUTh Ha BHIOOP BAPUAHTOB MOKPHITHS MMKOBOU
u OazucHOl yactu rpaduka. [okpbITHE MOTYNUKOBOM 30HBI rpaduka MOXKET OCY-
HIECTBIIATHCS 3a CYET BHITECHEHUS B ATy 30HY MeHee SKoHOMHUHBIX KOC u ['ADC.

Pemonmuuwiu peszepe mownocmu

PemoHTHBIN pe3epB nmoapasAenseTcs Ha pe3epB I NPOBEACHUS TEKYIIHUX pe-
MOHTOB Y PE3€pB I KalluTaIbHbIX PEMOHTOB.
PesepB 111 npoBeneHUs TEKYIIUX PEMOHTOB OMPEAEIIETCS 110 BBIPAXKEHUIO!

ry

K
_ YA j (2.1)
o =2, Noer 1 300°
J:

rne  Nyerj - ycTaHOBIEHHAs! MOIIHOCTD AJIEKTPOCTAHIIMU J-OTr0 TUIIA;
K - 41CcII0 TUITOB 3JIEKTPOCTAHITHIA;

P .
rYIl J

Pesepn Tekyiiero pemonta He Tpedyercs nist ['DC .
PesepB aiist mpoBecHMS KATUTATLHOTO PEMOHTA OMPEACIISAIOT MO0 BBIPAKEHUIO !

- HOpMATHUB TEKYIIEro peMOHTA 3JEKTPOCTAHIINH | -0ro Tuma, % [2,c.85].

k

Z(NYCT jth j)_SnpKnp (2.2)
_ =
® 12

R

r1e b j — HOpMaTHB MPOCTOS B KapeMoHTe, Mec, [2,C.85];
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Syp — mIomaar mpoBana rpaguKa MeCSYHBIX MakcuMyMoB Harpysku ODC,
MBT-Mec;

Kup — K03 dumeHT ucronb3oBanus miomaay mposaia (0,90 — 0,95).

[Tnomane npoBana rpaduka Harpy3ku OIC omnpeaensercs Kak CyMMa pa3HOCTen
MEXy YCJIOBHOW pacronaraeMoi MomHocThi0o OOC 1 ee MakCUMaJIbHOM Harpy3kon
3a KaXIbli Mecsr M.

Z(Ngggnm - maxm)' (2.3)

MakcumainbHast Harpy3ka m-ro mecsinia roga Ny m paBHa:

a(k’—1)
N = + m+b-cos(30m —15),
XM= 1 r1 6(k'+1) ( )

rae a, b, K' — KOs UIMEHTBI, KOTOPBIE ONMPEICIIAIOTCS IO CIICAYIONUM (GOpMYJIiam:

SUMH JlemH
— Nmax + Nmax

2
b= Nmax _Nmax ,
2
k’ _ (N 3UMH 2k b) /(N 3UMH 2 b)
Sy k +1

p p

3neck k, — KO3QQHUIUEHT TOTOBOTO pOCTa HArpy3KH, PABHBIN OTHOILECHHUIO MaK-

CUMAJIbHOM HAarpy3KH y3Jla MPOEKTHOrO roja K MakKCMMaJIbHOW Harpyske ysna 29C
rojia NpeapIIyIIEro NPOEKTHOMY.

k,= MAX(t Tl)/ NMAX(t Ty

rae T — HoMep IPOEKTHOr o roja.
[Tnomaap mpoBaia rogoBoro rpadguka B JeTHue mecainbl (M= 5,6,7,8,9) ymeHb-
IIAETCS 3a CUET CE30HHOIo CHUXeHUs pacnosaraemor momnoctu 'ADC (30-40% ot

ycTaHOBJIeHHON MouHocTH), ['TY (25% ot ycraHoBieHHOW MomIHOCTH). [ 3TOTrO

ycn
pacm M>

ymenbInaioT B (2.3) N Ha YKa3aHHYIO BEJIMYMHY CE30HHOTO CHUKEHUS MOIIHO-

CTH 3JIEKTPOCTAHILIMM B JIETHUE MECSLIBI.

VYcaoBHas pacnojiaraemMasi MOUIHOCTb OMNPENENsieTCs] MPSAMON, COEAMHSIOIIEN
MaKCHMYyMbl Harpy3KHu sSIHBaps U J1eKaOpsl.
(2.4)

NYacnm=c+m-d ,
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rie ¢ u d — KO3 PUIMCHTHI.
Jnst onpenenenus k03dduireHToB ¢ U d HEOOXOAUMO PEIIUTh CUCTEMY YpaBHE-

HUI:

C+12d:Nm=12’ .

rie Nm=1, Nm=12 — COOTBETCTBEHHO MaKCUMaJIbHbIE HATPY3KH STHBAPS U JACKaAOPs.

Onepamuenblii pezepe MOWHOCMU

OmnepaTuBHBINA pe3epB MPUOTUKEHHO MOKET OBITH OMPEICIICH 10 XapaKTePUCTH-
KaM yzieJIbHOTr 0 pe3epBa. [Ipu pacuere onepaTtuBHOTO pe3epBa yUUTHIBAIOT aBAPUNHYIO
Y Harpy304HYIO COCTaBJISIFOLLINE:

R, =R,, +R, = MO[P,,]+2.656—0.125N ., (2.6)

rie Ry — Harpy3ouHslil pe3eps;

R,z — @BapUIHBII pe3epB.

MOIP,; ] — MaTemaTndeckoe 0KuaHUEe MOLTHOCTH, HAXOMASAIICHCS B aBAPUHHOM
IIPOCTOE;

G — CPEAHEKBaAPaTUYHOE OTKIOHEHUE HArPy3KU U MOLIHOCTH JJIEKTPOCTAHIUN
OT UX CPEIHUX 3HAYCHUU;

Nmax — COBMEILIEHHBII NEPCIEKTUBHBIN 3UMHUI MAKCUMYM HArpy3ku CUCTEMBI.

MareMaTu4eckoe OKHUJAaHUE MOIIHOCTH 3JIEKTPOCTAHIMM, HAXOASIIEHCS B aBa-
PUWHOM IIPOCTOE PABHO:

k
MO[P,,1= > Nyerj 4j 2.7)
j=1

rac qJ — BCPOATHOCTD aBapHﬁHOFO IMPOCTOA arp€raToB 3JICKTPOCTAHIINHU J —I'0 THIIA

(Ta61.3.9 [2]).
Bennunna G ompenensiercs mo gpopmyie

2.8
& =1/0,145(R,, — MO[P,,]+ 0,125, )% + 2 (28)
ABapuiiHbIi pe3epB paBeH
k (2.9)
RaB:ZNYCTersz’ '

j=1
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r7e 'y;j — YACIbHBINA pe3epB, ONpeaensieMbli o puc. 3.2 B [2].

Jlns onpenenenus Iy, j HEOOX0IUMO 3HATh aBapUMHOCTH arperata ( (ta6:1.3.9 [2])
U YIEIbHYIO €IMHUYHYIO MOIIIHOCTD

p N (2.10)

jymen — Naj Nm_ax ;

riae Naj — MOIIHOCTH arperara (0JI0Ka) Ha |-Oi AJIEKTPOCTAHIIHH.
Ecmu P jyyen HAXOOuTCA B nuanazone 1...5%, to

ryﬂj =1+180 qJ +(1+18 qJ)Pjy)I e (211)

CpenHekBaipaTHUECKOE OTKIIOHEHHE HATPY3KH Gi PABHO

[ 2.12
Ou = kH ISnI;B;I(H : ( )

3nech Ky — KO3 UIMEHT, 3aBUCSIIUN OT pa3MEepOB CUCTEMBI U TEMIIOB POCTa
Harpy3ku. [Ipu nepcenextuse 10 5 et Ky =4, npu 6osee ganekoit ky =5.

Koppexmupoexa eapuanmos 6s00a eenepupyroweii MOWHOCMU HA HOBbIX
anekmpocmanyusix O3C

Ecii paccunTaHHbIi CyMMapHBbIii pe3eps MotHocTd R = Ry+ R, omimmvaercs ot

BEJIMYMHBI pe3epBa MOUTHOCTH MIPUHSITOM IIPH COCTABJIEHNH OalaHca MOIIIHOCTH Ha Be-
JMYUHY MOIIHOCTH, PAaBHOM MOJIOBUHE MOILIHOCTH CAMOT'0 KPYIHOTo 0JI0Ka, TO HE0O-
XOJIUMO OTKOPPEKTHUPOBATh PaCCMATPUBAEMBbIM BAPUAHT PA3BUTHUS JIEKTPOCTAHLIUM.
Jns aTOoro cinemyer M3MEHUTh MOLIHOCTBH ITMKOBBIX JJIEKTPOCTAHLIMM HA BEIUYUHY
IIPUPOCTA PE3EPBA MOILLHOCTH.

Paboma c npoepammori «119CI1»

JlaGopatopnas padota Ne2 BeinonHsiercst B mporpamme «I13CII». OTkpoiite aTy
IIPOrpaMMy, HOJAKIIFOUUTE MAKpPOCHL. 3aTeM nepeiaute Ha JucT «IIyHkTsl 4, 5, 6». AB-
TOMATUYECKHU HA TOT JIUCT MIEPEHOCSTCS PE3YIbTaThl IPOrHO3UPOBAHMS HArPy3KH, Xa-
PAKTEPUCTUKHU CYILIECTBYIOIIUX JIEKTPOCTAHLIUNA BAILIErO BApUAHTA 3a/1aHHUs.

BapuanTsl pa3BuTus 3J€KTpOCTaHIUI (HOPMUPYIOTCS aBTOMATUYECKH, HO MOKHO
camMmoMy c(hOpMHUPOBATH BAPUAHTHI M 3aHECTH UX MTOKa3aTenu B Tadid. 14 3toro aucra.

PacuéTel Bcex cOCTAaBIAIOIIMX PE3€PBa MOIIIHOCTH BBINOJIHAETCS aBTOMAaTUYECKH
C y4eToM c(OpMHUPOBAHHBIX BApPHUAHTOB BBOJA MOIIHOCTEH Ha 3JEKTPOCTAHLHUSIX.
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Heo6xoanmo mpoBepHUTh MPaBUIBHOCTh MCHOIB3YEMbBIX B MporpamMme KO3 QPHIrneH-
p ) )
TOB ryﬂ J y thJ, qJ y ry)lj.

B mmxuelt yvactu mucta «IlyHKTHI 4, 5, 6» HIKe Ta0I. 22 GOpMUPYIOTCS PEKO-
MEH/IAIMHU IO KOPPEKTUPOBKE IIJIaHA BBOJAA MOIIHOCTEN Ha 3yieKTpocTanusax OOC.

Cooepocanue omuéma no paoome

OTtuét odopmisiercss B cooTBeTcTBUU ¢ TpeboBanusimu JII'TY. B otuére cneayer
yKa3aTh HOMEp ¥ Ha3BaHUE PabOThI, 11eIh pa0OTHI. 3aTeM pa3MEIatoTCs TAOIUIIbI, CO-
Jeprkaiire OajlaHC MOIIHOCTH, BapUaHTBI PAa3BUTHS AJICKTPOCTAHIIMM, PacuéThl pe-
3epBa TEKYIEro PEMOHTA, pacuéTa aBapuitHOTO pe3epBa, OOIIUE PEe3yIbTAaThl pacuéra
pe3epBOB MOITHOCTH. J|0JKHBI OBITh MPUBEACHBI PE3YyJIbTaThl pacuéra pe3epna Karu-
TanbHOro pemoHTa. ChopmynupyiTe peKOMEHIalUh O KOPPEKTHPOBKE MEPBOHA-
YaTbHO BEIOpAHHOW BEIMYMHEI pe3epBa MOIIHOCTHU. B 3aBepiiieHnn oT4éra NmpuBeIuTe
BBIBO/JIbI T10 BBITTOJIHEHHON paboTe U OTBETHI HA KOHTPOJIbHBIE BOTPOCHI.

Konmponvusie éonpocul
1. Kak onpenenuTs BeMU4YUHY Ae(UIInTa UK H30bITKA TeHEPUPYIOIICH MOIII-
HOCTH DOC Ha NEPCHEKTURY?
2. Kaxue 351eKTpoCcTaHIIuy UCTIONB3YIOTCS JUIsl TOKPBITHSI 0a3UCHOM, TTOTYITH-
KOBOM, MMKOBOM 30H CYTOYHOI'O Tparika Harpy3Kku?
Kakue gakTopsl BIUSAIOT HAa BEIMYMHBI pe3epBa TEKYIIEr0 peMOHTA?
4. Kak pe3epB KaluTaIbHOTO PEMOHTA 3aBUCUT OT PEKUMa DIEKTPOIOTPeO-
nenus B 99C?
5. Kakue axkTopsl yaTeHbl IpH pacuéTe ornepaTUBHOTO pe3epBa MOIITHOCTH ?

w
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JIABOPATOPHA PABOTA Ne 3
PEXXMMBI I'DC UTASC B XAPAKTEPHBLIX CYTOYHbBIX 'PAD®UKAX
HAT'PY3KHU

Ilenv padomuwi:
PopMHUPOBAHUE PEKUMOB CylIecTBYrOIMX U npoekTupyembix 1'9C u 'ADC B
CYTOYHOM rpaduke Harpy3ke

3aoanue

1. Onpenenuth paboure MOIIHOCTH JCKTPOCTAHITHH.

2. OmpenenuTh TapaMeTphl CYIMIECTBYIOMUX H TpoekTupyembix [DC u

I'ADC nns BnUChIBaHUS B CYTOYHBIN rpadUK Harpy3Ku

3. Hoctpouts nnrTerpanbuyto kpuyto Harpysku (MKH) ans sumuero cyrou-
HOT'O rpaduka Harpy3Ku
Bnucars '9C u I’ADC B cyrounslii rpaduk Harpy3ku, ucnois3ys MKH
[Toctpouts cyrounsie rpaduxu padots 'DC u 'ADC.

ok

MCTOI{I/ILIeCKI/Ie YKa3aHu:A

Pabouue mowmnocmu snexkmpocmanyuii

B mokpbeITMHM 3MMHEro IEpPCIEKTHBHOTO COBMELICHHOIO TIpaduka Harpysku
ydacTByeT paboyasi MOIIHOCTh 3JEKTPOCTAHIIMMI, KOTOpas MEHbIIE pacrojaraeMou
(Npacn j) Ha BenmMUKMHY MOWHOCTH, Haxomswelcs B TekymeM (N, j), kanuransHom

(Nyp j) u aBapuiinom (N, ) pemonTax.

Npa6j = Npacnj - Nij - NKpj - NaBj- (3'1)

MoIIHOCTh, HAXOIANIASCS B TEKYIIEM PEMOHTE Ha J-OH 3JIEKTPOCTAHIIUU paBHA

(™ 1100. (3-2)

N yer § lym

mpj =N

Ecnu pe3epB st KanuTaabHOTO pEMOHTA HE TpeOyeTcs, To 000py10BaHUE B 3UM-
HUH [EPUOJI B KanUTalbHbIH peMOHT He BhiBoauTCs (N, j = 0). B mpotnsHOM ciyuae

(Rep> 0) st onpenenenust Ny, j HEOOXOAMMO COCTABIATH rOJI0BOM TpaduK Kamu-
TaJbHOro pemonTa. Benmuuuny N, j MOXKHO onpenenuTs NpUOIMIKEHHO, pacnpere-
B Ry, MEXy OTAEIbHBIMU 3JIEKTPOCTAHIUSAMY TIPONOPLUHOHAIBLHO UX YCTAHOBIICH-
HBIM MOLIHOCTSIM.

MoniHOCTh, HaXOAAIIAACS B ABAPUMUHOM PEMOHTE, PaBHA

(3.3)

N N

yerj dj -
18
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BriBog 000pyaoBaHUsl B TEKYIIHMI, aBapUHHBIN W KalUTAJIbHBIA PEMOHTHI Clie-
yeT yauThIBaTh TOJIbKO 1t KOC. Pacnipenenenre MOIHOCTH pEMOHTOB MEXKY JIEK-
TPOCTAHIUSAMHM OJHOTO THIIA BBIIOJHSETCS MPONOPLUUMOHAIBHO HMX MOIMHOCTH. Jliis
K9C MomHoCTh, HAXOAAMIASICA B PEMOHTE, OKPYIJISIETCS 10 MOITHOCTH, MPONOPIINO-
HAJIBHOH 1IEJIOMY YHCTY OJIOKOB.

PasHocTh Mexay cymMMapHoOil pabodeil MOMIHOCTBIO 3iekTpocTaHuuiit O2C u
MaKCHMYMOM 3UMHET0 MEPCIEKTUBHOIO TpaduKa Harpy3KH MpeacTaBisier coOoil Be-
JMYUHY pe3epBa MOLTHOCTH B MOMEHT MAaKCUMaJIbHON Harpy3Ku

K
R:Z Npa6j - Nrgrg\)&(H : (3:4)
j=1

DTOT pe3epB MO CTENEHU MOOUITLHOCTH PAa3JISNISIOT Ha BKITFOUCHHBIA U XOJIOHBIN
pe3epB.

OrnepaTuBHBIN pe3epB pacHpeesIeTCs Ha BPAIAIOIINUIC U XOJOAHBIN pe3€pPBBbI.
Benuunna Bpamaroiierocsi peseppa coctapisieT 2-3% MakcuMyma Harpy3ku, HO HE
MEHee MOIIHOCTH KpymHeimiero arperata (0jgoka ). DTOT pe3epB pa3Mellaercs B
nepByto ouepens Ha [DC u TADC ( mo 10-15% ux pacrionaraeMoi MOIHOCTH ), Ha
TOII ( o 5% ux pacnosiaraeMoi MOIIIHOCTH ) U Ha HauMeHee SKOHOMUUYHBIX KOC.
XOJOIHBIA pe3epB pa3MEIIAETCs B MEPBYIO OYEPENb HA Ta30Ma3yTHBIX, a 3aT€M Ha
yroasHbix KOC.

Ilapamempor cywecmsyrowux u npoexmupyemoix 1 3C u I'AIC

Pexxumpl pabotel '9C u 'TADC nomkHbI 00€CTIeYnTh MAaKCUMAIIbHOE UCIIOB30-
BaHME MX dHepropecypcoB u moimHocTu. g 'DC cyrounas BeIpaOOTKa B MMKOBOM

30He W ONPEIENSETCS 110 3HAUEHUAM TapaHTUPOBAHHON CPEHEMECIYHON MOIIHO-

IaC .

cti 'DC Nj,- u 6asucHoit momHOCcTH Ng,;

rap

MK — rap 0a3

mc _ |:krac CNDC. Nrac}24 (3.5)

riae K™° — koadduiueHT HeaenpHoro perympoanus (K™ =1,0-1,2).

[TukxoBas momHOCTh ['DC ompenensercss ¢ yueToM pe3epBa, pa3MenaeMoro Ha
HEH
(3.6)

Ic _ ¢ _ prde g Iac
N = Npacn RBp N6as .

Ecnu B cucreMe umerorcsa Heckosibko I'DC, To MX BOUCHIBAIOT B TpaUK Harpy3Ku
B IOPSAKE BO3PACTaHUs CYTOYHOI'O 4YMCIIA 4YacOB MCIOJIB30BAHUA PacIojlaraeMou
morHocty I'0C.
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e __ rap
UK —

kFZ-)C . NFSC 24
. (3.7)

Bnauane BnuceiBarot cymectByromme ['9C, a 3aTrem npoekTupyemMele.
BnuceiBanne ['”ADC B cyTouHbIN rpa@uk Harpy3ku npu padoTe B TYypOMHHOM pe-
xKuMme npoBoAuTcs aHajgoruuao I'9C. MonHocTh B TYypOMHHOM pPeXKHMME paBHA
NTa2C _ \ra _ prasc (3.8)
Bp

Typ6 — 'Ypacm

BbIPA0OTKA YHEPTUU B TYPOMHHOM PEKUME

e =W m, ¢9

e W,oo¢ — norpebenue sneprun 'ADC B HACOCHOM PEKHME;

n-k.aa FADC (n =0,7).

DHeprusi 1 MOITHOCTh, HeoOXoauMble i 3apsiaku [TADC B HACOCHOM peXHME,
OTpeesAtoTCs 1Mo (opMyIIam:

ra’xc p\ radxc | rasc
W rae _ k ’ Npacn ’ hCyT

' 3.10
Hac 1 ( )
NS e NS,

rae K™° — koo puIreHT yBEeIUnIeHHUs MOIIIHOCTH B HacocHOM pexkume (K¢ = 1,05 -

rasc

1,1); h'®° — npoekTHOE CYTOYHOE YUCIIO YacoB PaboThl B TYpOMHHOM pexxume ( h
cyr

CyT

=4 -6uyac).

st I'”ADC nONOHATENBHO BBIOJHAIOT BIIMCBIBAHNE HACOCHOTO PEXKUMA B 4aChl
HOYHOTI'O [pOBaJIa HArpy3Ku (IyTeM YBEJIMYEHHUs HArpy3KH 3THX YacoB ) TAKUM 0Opa-

30M, 4TOOBI JAOTOJIHUTENBHAS TUIOMAIb TpaduKa Harpy3Kku Obuta paBHa W, o0© .

Hnmeepanvhasn kpueas Hazpy3Ku

Jnst mpubmmkenHoro BnuckiBanusi [[9C u 'ADC B rpaduk Harpy3ku HCMOIb-
3yIOT UHTerpaigbHyto kpuByto Harpy3ku ( UKH ). Ypasauenne UKH umeer Bu:

W(P) = Tt(N)dN ~> (N, —P,), mpu Nt > Py (3.11)

max

rae Nt — opauHaTta cyrodHoro rpaduka Harpy3Ku.
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HNKH cTtposT MeTOoAOM KOHEYHBIX IpupaimieHuil. s storo rpaduk Harpy3ku
pa3buBaeTcs rOpU3OHTAIBLHBIMU JUHUSMU Pk, HaunHast ¢ Nmax U 3akaHunBas Nep, Ha
psa sneMeHTapHbIX miomanok. Ilar pazouenus rpapuka ynoOHO NPUHSTH PABHBIM
MOIIIHOCTH OJHOTro rugporeHeparopa. Koopaunarsr Touek rpapuka MKH onpenens-
I0TCS clieayromM oopasom. [logcunteiBaercs miorans rpaduka Harpysku W(Py), ne-
Jaras Bolle ypoBHs P, 1 B MaciiTaOe sHepruu otkiaapiBaercs Ha rpadpuke MKH no
ocu abcnucc. [To ocu opnunar Ha rpaduke MKH otknanpiBaercs 3nauenue Px. Takoe
MOCTPOEHUE MOKET OBITh BBHIIIOJIHEHO KaK Tpaduyecku, Tak v B TAOTUIHOU popme.

Bnucwisanue I'DC u I'ADC 6 epaghux Hacpy3ku

[Touck mecta ['DC B rpaduke (puc. 3.1) ocyiecTBaseTcs MyTeM HaAXOXKICHUS HA
HKH yuactka, Ha KOTOPOM MOXET OBITh pa3MeIleH MPSIMOYTOJIbHBIM TPEYTOJIbHUK C

I IaC
Kareramu paBabiMd Npo© u W C.

I ) ac Iac
Ecnu mono)xeHHe Takoro TpeyrosbHUKa He ynaércs Hautv, TON .. 1 W ¢

MOHO pa3ac/InTh Ha 9aCTH HPOIIOPIUOHAIIBHBIC YUCITY THAPOTICHEPATOPOB U pa3Me-

ctuth Ha UKH HECKOIbKO MEHBIIMX TPEYrOJIbHUKOB. B HEKOTOPBIX CilydasX OKa3bl-

Baetcst, 4o N, - O0CTaéTcs GOJbIIE YeM BBICOTA COOTBETCTBYIOIIECH 30HBI rpaduKa.

DTO 03HAYaeT HEIOM CIOIB30BaHue MOITHOCTH I 9C. AHAIOrMYHO BBITIOJIHACTCS BITH-
ceiBanre ['ADC B TypOMHHOM peKUME.
pae

My | A,
MBm MBm
14000 14000
73000 13000
12000 ,/ 12000 N\, % -
- r:
11000 "'frr’: \ | 77000 N
000 ~l/ \ | 7000 S~
7 N =
9000 4000
000 / 8000
7000 / 7000
6000 6000
5000 \-/ 5000
s L W&; lil

g & 72 78 23 Ly o 4000 £000 12000 W, Mbm-Y
a) ),

Puc.3.1. Onpenenenue rpaduxa Harpysku ['IC:
a) CyTOUYHBIN Tpad UK Harpy3Ku;
0) uHTEerpasibHasi KpUBasi Harpy3Ku
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[Tocne BrmcwiBanus ouepeaHoi [ 9C ('TADC B TypOMHHOM peXUME) Ompeaedis-
€TCs HOBBIM CYTOUYHBIM rpaduk Harpy3ku. OpAHHATBl HOBOTO Irpaduka OMpeaessaoT
IyTeM BBIUUTAHUS U3 MPEAbIAYIEro rpaguka Harpys3ku rpaguka reaepauu ['OC (
['ADC ) B nukoBo# u 6a3ucHoii 30Hax. [1o HoBomy rpaduxy crpost MKH s Bouce-
BaHMs cienyrouen no nopsaky ['DC, u 1. 1.

Jlns1 BnuckIBaHust HacocHoro pexkuma I"’ADC Heo0X0IUMO TOCTPOUTH TPaPUK U3-
OBITKOB MOIIHOCTH, UCHOJb3Ysl MOCIEIHUN U3 OTKOPPEKTUPOBAHHBIX MPH BIUCHIBA-
Huu ['9C (I'ADC ) rpadukoB Harpy3Kwu.

NI = N — NP, (£=0,1,...,23). (3.12)
ITo rpaduky U30BITKOB MOIIHOCTH PACCUUTHIBACTCS (IO METOIHUKE ITOCTPOCHHUS
NKH) unTerpanbpHas KpuBasi H30bITKOB MOIITHOCTH (puc. 3.2).

Jpapun usbeimxob Nes| Mrmezpanshos xpiubaq

g;% MBm

4000 /‘\\ 4000\

3000 \ 3000

209@5 2000 \j 'wjjj“ |

1000 X L 1000 AN
ALY, I7 Sy
o 8| /2 18 23ty 0 4000 8000 /2000 W MBr-
1[ 1 )

N~

10000,

9000 Y

sodl | ]

7000\ 2 /g

6000 /% {

5000

0 & 2 B8 23 ity
Cumowsid 2pais

PI;IC. 3.2. BriicbiBaHH€ HACOCHOTO pemHMa ['ADC B rpaduk Harpy3Ku
1 - rpaduk Harpy3ku 6e3 yuera 3apsanku 'ADC;
2 - rpaduk Harpy3ku ¢ yaerom 3apsaku ['ADC.

22



Ha nHTerpaibHON KpUBOW H30BITKOB MOIITHOCTH Pa3MENIAETCs TPEYTOJIbHUK C Ka-

teramu N300, W0, coorBercTByromumMu pexumy 3apsake [ADC. TpeyronbHHUK

JOJDKEH OBITh pa3MelIeH TakuM 00pa3oM, 4ToObl yackl padoTsl 'TADC B TypOMHHOM U
HAaCOCHOM pPeXHUMax He NepeKpbIBaIUCh. Ecu JOOUTHCS 3TOro HE ynaercsi, TO Heoo-
XOJMMO YMEHBUIUTH BHIPAOOTKY B TYPOMHHOM PEKUME (COOTBETCTBEHHO YMEHBIIUTCS
notpedHocTh 'TADC B 3HEpruu B HACOCHOM PEKHUME) U BHOBb MTOBTOPUTH MPOLEAYPY
BITMCBIBAHUS C TOMOIIbIO HHTETPAIbHOW KPUBOM M30BITKOB MOIIIHOCTH.

B pesynbrate BnuceiBanus ['ADC B HacocHOM pexxume (yBEJIMYEHUs OpAMHAT

rpaduka Harpy3Kd B HOYHOE BpEMsi) MONYYArOT T'papuK HArpy3KH, MOKPHIBAEMBIN
TOC.

I'pagpuxu pabomor 'DC u 'A9C

I'paduku pabotel ' DC nonyyarot myTéM CyMMHUPOBaHUS IOCTOSTHHON FeHEepaIiu
B 0a30B0i1 yacTu CyTouHOro rpaduka Harpy3ku 29C U Harpy3Kd U3 MUKOBOW YacTH
rpaduka, B KOTOpbIii BeinosHeHO BruceiBanue ['DC (puc. 3.1). Ilpu popmupoBanun
rpaduka padotsl TADC onpenensioT reHepauio 3TON 3JIEKTPOCTAHIIUY NTPH paboTe B
HACOCHOM PEXXHMME U HArpy3Ky IpH Mepexojie B HacocHbIN pexxuM (puc. 3.2). Y TADC
OTCYTCTBYET 0a30Basi COCTABIIAIOLIAs] TEHEPALIUH.

Paboma c npoepammoni [13CIT

JlaGopatopnas pabota Ne3 Beimomnnsiercst B mporpamme «I19CID». Otkpoiite 3Ty
porpammy, NOAKIIOUYUTE MaKpochl. 3aTeM nepenaute Ha TUCT «IIyHkThl 7.1, 7.2».

ABTOMAaTHYECKA Ha ITOT JIUCT NEPEHOCATCS Pe3yibTaTbl MPOTHO3UPOBAHUS
Harpy3Ku, XapakTepUCTUKHU CYIIECTBYIOIIUX U MEPCIEKTUBHBIX 3JEKTPOCTAHLIMI Ba-
IIero BapuaHTa 3a/1aHusl. ABTOMAaTUYECKU OTpeAesisieTcst padodast MOIIHOCTh 3JIEKTPO-
CTaHIMI (TPyHN 3JEKTPOCTAHIIMI C OJHOTUIIHBIM OOOpYIOBaHHEM), KOTOpas 3aHO-
curcs B Tabi. 23 Ha nucte «[lynkter 7.1, 7.2».

3areM B aBTOMaTHMYECKOM PEXHME BBIOMpAETCs] BEIMYMHA BPALIAIOLIEIOCs pe-
3epBa MoiHocth Ha ['DC u 'ADC.

ABTOoMaTHuyecku GopMHUpPYETCsl UHTErpasibHast KpuBasi Harpy3ku (Tadm. 24), coot-
BETCTBYIOIAsl HICXOAHOMY Ipaduky Harpy3ku DIC. [Ipu onpeneneHnu NMKOBOM MOIII-
HocTu ['OC 1 e€ BrIpabOTKE B MUKOBOM 30HE HEOOXOAMMO BPYUYHYIO 3a]1aTh KA hu-
IUEHTHI HEJIEJILHOTO peryinpoBanus Bogoxpanwmina. s TADC Bpyunyto 3anaiite
YHCJIO YacOB pa0dOTHI B TYPOMHHOM pexuMa U K03 Q(PUIIMEHTHI yBEIUUEHUS HArpy3Ku
Y IOTPEOHOCTH B 3JIEKTpo3Heprun npu padore I'’ADC B HACOCHOM pEKUME.

Crneayromum 11aroM B BBIMOJIHEHUU PabOThl HEOOXOIMMO BIHUCATH CYIIECTBYIO-
nryto ['3C B nMKOBYIO 30HY HCXOAHOTO Tpaduka Harpy3ku 39C. BrinceiBaHue BBITION-
HseTCA B rpaduyeckoM pexxume. st 3Toro HeoOXOAMMO MEHATh KOOPAUHATHI TOUKHU
«A» , nmokazanHoil Ha rpaduke MIKH. [TepBoit (BepxHeil) KOOpAUHATON SBISETCS KO-
OpJAHHAaTa N0 TOPU30HTAILHOU OCH, BTOPOU — 10 BEPTUKAJIBHOU OCH. MeHss 3HaYeHUs
ATUX KOOPJIUHAT JOOEUTECh TOr0, YTOOBI OCTPBIE YTIIbI TPEYTOJIbHUKA XapAKTEPUCTHK
I'DC kacamucy MKH. ABromarnuecku Ha rpaduke Harpy3ku I9C Oyner mokazaHa
30Ha , B KOTOopou Oyner paborate ['DC. ABTOMAaTHYECKH 30HA, IMOKpbIBacMas
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cymectBytomeii ['OC, Oyner «BbIpe3aHa» M3 UCXOAHOrO rpaduka Harpysku I9C
(tabm. 25) u crpoutcs HoBast UKH (Tabun. 26). Hosass UKH ucnonb3yeTcst a1t BIUCHI-
BaHUA B rpaduk Harpy3ku npoektupyemor ['DC. BriuckiBanue npoektupyemoit ['OC
B MOJU(PUIIMPOBAaHHBIN rpaduk Harpy3ku IIC OCyIECTBIAETCS aHATIOTUYHO OMUCaH-
HOMY BBIIIIE CTIOCO0Y

AnanornyHo B rpaduk Harpy3ku BrnucbiBaetcss 'ADC B TypOMHHOM peXHUME.
st BnuceiBanus B rpaduk Harpy3ku ['ADC B HACOCHOM peXHUME CTPOUTCS Tpaduk
M30BITKOB MOIIHOCTH (Ta0. 30) 1 MHTErpaibHasi KpUBasi M30bITKOB MOIIIHOCTH (Ta0I.
31).

I'paduxu padoter 'DC u 'ADC B TabauuHoOM hopMe puBOASITCS B TadI. 33.

Cooepocanue omuéma no pabome

OTtuér odopmisiercs B coorBercTBuu ¢ TpedoBanusimu JI'TY. B otuére cnenyer
yKa3aTb HOMEp U Ha3BaHUE padoThI, 1IeJIb pa0OThI. 3aTeM pa3MellaeTcsi Tadiuia pac-
yéTa paboyeil MOIIHOCTH AJIEKTPOCTAHIINHN, Pe3yabTaThl pacu€ra BpallarolIerocs pe-
3epBa MOIIHOCTH U €r0 PaCIpEeAeICHUE MEXY JIEKTPOCTAHLIUAMHU. 3aTEM ITPUBEIUTE
xapaktepuctukn ['DC u I'ADC, ucnonb3dyemble NMpU UX BIOUCHIBAHUU B TIpaduk
Harpy3ku 29C.

PesynbraThl BrinckiBanust Bcex [[9C u TADC B otuéTe nmpencraBsTe B rpaduye-
CKOM BHJie ¢ moMorbio rpadukos Harpy3ku u UKH. IToctpoiite rpaduku padotet ['9C
u 'ADC, ucnonb3ys nanHble U3 Tad. 33.

B 3aBepiienuun otu€ra mpuBEAUTE BHIBOIBI 110 BHIMOIHEHHONW PadOTe U OTBETHI HA
KOHTPOJIbHBIE BOTIPOCHI.

Konmponwvnuie ¢onpocui

1. Kak onpenensercst padouas mortHocth [[DC U TOC?

2. Kakue s1eKkTpocTaHIMK MPUBJIEKAIOTCS Ui pealn3alii Bpallaroierocs

pe3epBa MOIIHOCTH?

3. Kak ompenenuts nmukoByro MontHOCTh ['9C u €€ BhIpabOTKY B 3TOM pe-
KUMeE?
Kak ctpoutcs u ucnonszyerca MKH?
OnummTe npouecc onpeneneHus 3086l padbotsel '9C ¢ ucnonab3oBaHUEM
NKH.
6. Kakue pexxumbl pabotsl '”ADC paccMOTpeHbI PU BHIMOJIHEHUN PaOOThHI?

ok
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JIABOPATOPHAS PABOTA Ne 4
PEKMMBI PABOTBI TOC B XAPAKTEPHBIX CYTOUHBLIX 'TPA®UKAX
HAT'PY3KHU

Ilenv padomeot:
Pacnpenenenue narpysok TOC o yacam cyTok

3aoanue

OTKOppeKTHPOBATH 3HEpreTuyeckue xapakrepuctTuku TOC ¢ yu€ToM CTOUMOCTH
TOTUIUBA.

[TocTponTh XapakKTEPUCTUKY OTHOCUTEIIBHBIX ITPUPOCTOB 3aTpPaT HA TOIUIMBO MO
CUCTEME.

Onpenenuts ONTUMAIBHOE YUCIIO BKIIFOUEHHBIX reHepaTopoB ['TOC npu makcu-
MaJIbHOM Harpyske

OueHuTh SJKOHOMHUYECKYIO 11e7IeCO000pa3HOCTh ocTaHoBa 0s10koB TOC B HOUHOE
BpeMms.

[Toctpouts rpaduku padotsl TOC B cyTOUHOM rpaduke Harpy3KH.

MCTOI{I/ILIeCKI/Ie YKa3aHu:A

Koppexmupoexa snepeemuyeckux xapakmepucmuk TOC ¢ yuémom cmoumocmu
monauea

OntuManibHOE pacrpeiesieHue Harpy3ku Mexay TOC q0KHO COOTBETCTBOBATH
MUHHUMYMY TOIUIMBHOW COCTAaBIIAIOIIEH eXeroaHbix usaepxek. [loatomy koadpdunn-
CHTBI PHEPreTUUECKUX XapakTepucTuk (Dyx, b, bk'"') TOMKHBI OBITH OTKOPPEKTUPOBAHBI
C YYETOM 3aMBIKAOIIKX 3aTpaT Ha TOIUIMBO

-

a0 H J .
Dyj =y ——

0a3
br_ _brTa6II L[] . (41)
=i :
I-[6a3
" __ ”_Ta6J'I LIJ
b i = bkJ —_—,
0a3
rne b;f@j, b{qm6n, b|'(’JT 01 _ TaGnuuHble 3HAUCHMS KO3(p(PULIMEHTOB SHEPreTUYECKUX
XapaKTEPUCTHK;

LIj, Igas — 3aTpaThl Ha TOIJIMBO COOTBETCTBEHHO HA j-H DJIEKTPOCTAHIIUU M 3a-
TpaTbl HAa OA3UCHOE TOMJIMBO.

B kauectBe 1sa; MpUHUMAIOT CTOMMOCTH HanOo0JIe€ MUPOKO UCTIOIB3YEMOT'O B CH-
CTEME TOTUIMBA.
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HocmpoeHue xapakmepucmuku OmHOCUMENbHbLX NPUPOCMOoE 3ampant Ha
monjueo no cucmeme

Ecnu He yauThIBaTh M3MEHEHUS TTOTEPh MOIITHOCTH B CETH TIPH Mepepacipeaeie-
HUU Harpy3ku Mexay TOC, To MUHUMYM TOIUITMBHBIX M3JIEPKEK COOTBETCTBYET YCJIO-
BHIO:
E1=&=...§...T& =, (4_2)
P1+Po+...+Pj+.. . +Pk=N;,
/e €1, &), &, — OTHOCUTEIIbHBIC MPUPOCTHI 3aTPaT AICKTPOCTAHITHH;
bj mpu Ppin <P <P,

gi=
: bj mpn P <P <P

(4.3)

HOM

W— OTHOCHUTEIbHBIN IIpHUPOCT 3aTpar 1o CUCTEMCE.

XapaKTepPUCTUKY OTHOCHTEIBHBIX MPHUPOCTOB cucteMbl L =f(P) crpost cymmu-
pPOBaHHEM Harpy30K OTAEIbHBIX CTAHIUN NpPU PA3IUYHBIX (PUKCUPOBAHHBIX 3HAUE-
HUAX L. B kauecTBe TakuX (PUKCUPOBAHHBIX 3HAYEHUN JOCTATOYHO HUCIIOIb30BATH IO-
CIIeZIOBATEIPHO yBeMUUHBaromuecs Beananubl b'j u b"j(j = 1,2...k). [leppoHayaisHo W
=f(P) cTposiT 1715t Bcex arperatoB CHCTEMBI.

OnrtumanbHOE YMCIO BKIOYEHHBIX TeHepaTopoB ['TOC mpm mMakcuManmpHOU
Harpyske.

Bun xapakrepuctuku 1 =f(P) Mensiercs npu nsMeHeHHH cocTaBa BKIFOUEHHOTO
obopynoBanusi. CocTaB BKIIOUEHHOTO 000PYIOBAaHUS OMPEAEISAIOT CIEAYIOLUM 00pa-
30M. Ecnu pabouas momHocTh Bcex TOC cylecTBEHHO NPeBbIIIAET CYMMApPHYIO MaK-
cuMalibHy10 Harpy3ky TOC, To He0OXOAMMO CPaBHUThH CYTOUYHBIE 3aTPaThl HA TOMJIMBO
npu paboTe BCEX MCIPABHBIX arperaroB WM NpU BBIBOJE YAaCTH UX B XOJOAHBIN pe-
3€pB.

Bun xapakrepuctuku p =f(P) MeHsieTcst ipy U3MEHEHUH COCTaBa BKIIFOUEHHOTO
obopynoBanus. CocTaB BKIIOUEHHOTO 000PYIOBAaHUS OMPEAEIIAIOT CICAYIOUM 00pa-
3oM. Eciu pabouast momHocTs Becex TOC cyiecTBEHHO MPEBbIIIAeT CyMMApHYIO MakK-
cuMalibHy10 Harpy3ky TOC, To He0OXOAMMO CpaBHUThH CYTOUHBIE 3aTPaThl HA TOIIUBO
npu paboTe BCEX MCIPABHBIX arperaroB WM MpPU BBIBOJE YAaCTH UX B XOJOIHBIN pe-
3€pB.

OKoHomuyeckas yenecoobpaznocms ocmanosa 6a1okoe TIC 6 HouHoe 8pems

[Ipn CHMXEHMM CyMMapHOM Harpy3kd COCTaB BKJIIOUEHHOIO 0O0OpYIOBaHUS
OIIPENIEISIIOT MMYTEM COMOCTaBJICHUS 3aTpaT Ha TOILUIMBO MpHU paboTe MaKCUMAaJIbHOTO
YKCJIa arperaToB CO CHWKEHHON Harpy3KOW WJIM YMEHBIIEHHOI'O YMCJIA arperaToB C
YBEJIMYEHHON 3arpy3KOoi IUIIOC JTONOJIHUTENBHBIE 3aTPaThl HA €XKEIHEBHBIE IYCK U
ocTaHoOB arperaroB. PaccmarpuBator untepBai oT 0 10 6 4acoB B CyTOUHOM rpaduke
Harpy3ku TOC.

Ecnu He yunThIBaTh 3aTpaThl HA IIyCK M OCTAHOB, TO YCJIOBUE BBITOJHOCTH OCTa-
HOBA j-TO arperara UMeeT BH/I

on > ucp! (44)
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TJIE Yjo — YICTBHBIC 3aTPATHI j-TO arperara, IMEIOIIET0 10 OCTAHOBKU HArpy3Ky Pjo.

by Py i +D5P;

X j HOl\l’;-J J JO,HpI/I PmianPjosplj
. . (4.5)
0= ’ "

J bxjPHOMj+bjP1j+bj(PjO_P1j)

Pio

I'pagpuxu pabomur TOC 6 cymourom epaguxe Hazpys3xu

Ucnonb3ys 3HaueHus: cymmapHoii Harpy3ku TOC st pasiniudubix yacoB Ny~

1
MOKHO 110 3aBucumoctu W =f(P) ompeneants w111 Kak10ro yaca t CyToK, a 3aTeM 110
3aBucuMoctH & = fj(P) HaiiTi Harpy3ku oTaelbHBIX cTaHIui (puc. 4.1). Pemenwue 3toit
3a71a4d MOKHO BBIIIOJIHUTB KakK rpadMuecK, TaK U ¢ TTOMOLIbIO TaOJIuLI.
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Puc. 4.1. Hoéipoéngé fpa(I)HKOB Harpy3Ku TBCT ”
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Paboma c npoepammon [123CI1

JIaGoparopnas padota Ned Bemomnnsiercs B mporpamme «II9CID». OTkpoiite 3Ty
IporpamMmy, MOJKIIOYUTE MaKpOChl. 3aTeM nepeiante Ha ucT «IIyHKT 7.3».

ABTOMAaTHYECKH Ha 3TOT JIMCT IEPEHOCATCS PE3YNbTaThl MHPOrHO3UPOBAHUS
Harpy3KkH, XapakTEPUCTUKU CYILIECTBYIOIIUX U MEPCIEKTUBHBIX 3JIEKTPOCTAHLIMNA Ba-
IIero BapHaHTa 3aJaHusl. ABTOMAaTUYECKH BBIMOJIHSIIOTCA BCE MYHKTHI 3aJaHUsl ATOU
paboTHI.

Cooepocanue omuéma no pabome

B oruér BrmrounMTe TAOMMIBI, COAEpXKAIlie YHEPreTUUYECKHE XapaKTePUCTHUKU
TOC, xapaKTepuCTUKN OTHOCUTEIbHBIX IPUPOCTOB 3aTpaT M0 CUCTEME U OTIEIbHBIX
TOC, ontumanehbie coctaB arperatoB TOC u ux Harpysku. [IpuBeaute rpaduxu
Harpy3ku TOC.

Konmponwvnwie éonpocut
1. Yro Takoe sHepreTuyeckue xapakrepuctuku TOC?
2. YcnoBue ONTUMAIILHOTO pacipeieNIieHUs] Harpy3Ku MEX Ay BKIIOUEHHBIMU
arperatamu TOC.
3. Bri6op cocTaBa BKITIOUEHHBIX arperaToB P MaKCUMAIbHOW HArpy3Ke CH-
CTEMBI.
4. BpIOOp arperatoB OCTaHABIMBAEMbIX B HOYHOE BpEeMsI paCUETHBIX CYTOK.
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JIABOPATOPHAS1 PABOTA Ne 5
BbIBOP [TAPAMETPOB JISII CUCTEMOOBPA3VIOIIEN CETH. SKOHOMMU-
YECKUE [TOKA3ATEJIM BAPUAHTOB PA3BUTHUA 35C

Ilenv pabomuwi:
Onpenenenne TpeOOBaHUN K MPOMYCKHOM CIIOCOOHOCTH MEXKCHCTEMHOM JJICK-

Tponepenadyn. GopmupoBaHNEe SKOHOMUYECKUX XapPAKTEPUCTUK BAPUAHTA PA3BUTHUS
90C.

3aoanue

1. PacnpenenuTh YCTAHOBJICHHBIE MOIITHOCTH SJIEKTPOCTAHIIUNA MEXKIY Y3-

aamu OOC.

2. TloctpouTh CyTOUHBIM TpadUK MEPETOKOB MOITHOCTH MO MEKCHUCTEMHOU
JIDIT (MOII).
Bri0pars napamerpsl MexcucteMuoi JIDIL
Onpenenuts CyTOUHBIN U T010BOM pacxo Tormsa TOC.
OnpenenuTh KamuTaJIOBIOXKEHUS M €XKETOJHbIE U3ICPKKH IO BapUAHTY
pazButus JIC.

ok w

Meronnueckue ykazaHus

¥YcranosnenHble MOIIHOCTH HOBBIX ['DC um TOC pacnpenenarorcss Mexay SKBH-
BAJICHTHBIMHU y3J1aMu D C mpoNopHUuOHAIIBHO MAKCUMAIbHON HAarpy3Ke 3TUX Y3JI0B.

Ileperox MmomHOCTH MO MOII Kak10ro yaca onpenessaeTcss Kak pa3HOCTb MEXAY
Harpy3kou neporo ysiua u reaepanuei ['9C u TOC, pa3mMemEHHBIX B IEPBOM YAJIE.

[Tpomycknas cioco6HOCTh HOBOM MOII onpenensercs Mo MaKCUMaJIbHOMY 3Ha-
YEHUIO NIepeToka MOIHOCTH 1o MOII ¢ yuéTom npomnyckHO# cnocoOHOCTH CYIIECTBY-
rouieit JIDIL

KanuranoBnoxeHus B HOBbIE 3JIeKTpocTaHuu 1 MOII onpenensroTes no yaenb-
HBIM KalIUTAJIOBJIOKEHUAM. [Ipu onpeneneHnu exXeroaHblX N3P KEK YYTEHbI OTUHC-
JICHUS. Ha PEMOHTHI M 00CTy>KMBaHUE, CTOMMOCTb TOIIMBA. [l ompesenieHns CTou-
MOCTH TOIUIMBA (POPMHUPYIOTCS O dHEpPreTudeckuM xapakrepuctukam TOC rpaduxu
pacxojia TOIUIMBA B CYTOYHOM pa3pese, a 3aTEM BBIIIOJIHEH IIEPEX0] K TOJJOBOMY pac-
XOJly TOIUINBA ¥ €r0 CTOUMOCTH.

Konmponwvnuwie eonpocol
1. Kak onpenensercs yacoBoit pacxon tormsa TOC?
2. Kak ompenensiercst Tog0BOM pacxo| TOITUBa?
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