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BB8A8HII8 

CKKKeHMe noTepb anexTpwqecxoA sHeprHH npH nepeAalle oT npoHa

BOAHTeHH K UOTpe6MT6HHM HanHeTCH aKT~bHOA H8poAHOX03HACTB8HHOA 
38A81l6A, OT8 38A8Q8 MOK8T 6VTb pemeHa nyTeM KOMnX8KCHOrO npo&e

A6HHR cne~x weponpHHTHA: 
a) )"18T8 DOTepb 3HeprKil B pacDpeAe.tHT8JibHOII C8TH, BWLBJieHlUI 

CI86YX M8CT C8TH, 

6) ODTKM&KbHOA aarpy3KII o6opyAOB&HXR, 
B) ODTKMM384XH CTpyKTypw p&CDpeA6~T6~bHOII C8TH, 

BoaHKK~aR ITpX 3TOM npo6neMa 06pa60TKM 60~bmoro KOHKQ6CT88 

JOt4x>~x MOK8T 6VTb pemeHa C DOM~Il 3BM. 
B 19?5 r. no aax&3y Moco6.ta.teupo B JIBTA OKffii 61Ua Haqau 

p&3pa60TK8 nporpaMMHoro xo~exca, no.tyqaaaero snoe&eACTBXX 

H8.3BaHKe flPOrPac (llporpaMMa PacqeTa II OnTJOOI~ ropoACKMX Pacnpe
A6HKT6HbHHX 3neKTpKQeCKKXCeTel).llPOr?3C peanusoBaH aa 3EY EaCU-6 z 
axcnnyaTKpyeTCR 6o .. biDIHCTBOM npe,u.npxn11A Moco6~a.aexTpO npm&epHo 
C 1976 rOA8• OxCDHyaT~OHHO-'f'8XHJI'Il8CKMe MepoDpllll'l'XR, Dpo80,11,JDQ18 
nepcoHanOM aJ~exTpoceTeA Ha ocHose pexoweHA&QMA ITPOrPSC, noaaon~~.ax 

CHJISKTb noTepK np11 pacnpeAe.teHxx Ha I0-20%. 
I. MoAe.t& pacnpeAe.tKT8JibHoR anexTpoceTH HanpHZeHHeM 6-IO KRnO

BOJU.T, 3.neKTpllli6Cl<BJI CeTl>, C l<OTOpoft pe.6oTaeT IIP0r?:1C, OOO'l'OKT 

H3 en~ l<OMDOH8HT: 
1.1. HCTOQHMK UKTaHHH, XapaxTepKayeTCR B8HKQMHOA HanpRaeHKH B 

KKHOBOHbT8X, TOK8 KOpoTKOrO 38MKK8HMft B awnepax, p68KTMBHO

HOrO ConpoTHai8HXft CX8KW B OM&X, B8HKQHHOA rOAOBOA DOKynKH 
3KeprHH B KBT/~. C~CTBeHHO HaHKQMe 6AKHCT&eHHoro MCTOQHHKa 
llHTaHMR, 



I. 2. TollKH passeTBJieHKR ceTK, KJIK n)'HII: Tbl TpaHc4x>~lll.IKH Hanpro~eKKn 

(Til, PO , oTnal!KH; onopbl) . Xapa.KTepHsymTcn H8.JIK4Kew KJIM OTCYT

CTBKew UOHUB.DIIKX TpaHc4><>~aTOpoB C 38,D,aHHb!WM napaweTpaMM 

WO~OCTK, a Tax.e BenKQHHOR TOII:OBOA Harpy3KM K~Oro TpaHC

¢o~aTopa , M3WepeHHOA CO CTOpoHbl BbiCOKOro KJIM HK3KOrO Hanpn

li8HMR. 

!.3. liMHMM , COeA~8 napbl COC8AHMX TOileK C8TM . XapaxTepH3ynTCR 

BeHM~SMM AOfiyCTMMOrO H e WKOCTHOrO TOKOB B awnepax, aKTMBHO

ro M peaKTMBHOrO conpoTKBJl8HKA B Owax , a TaKlle H8.JIINM8M KOM

yYTKpyD!IeA annapaTypbl ( BbiKJitl148T8HK, pa3'b8AMHKT8HK) , 

C~ecTBeHHYW 3KcnnyaT~OHHbiW Tpe6oBaHKew K ceTK nsnneTcn Tpe6o
BaHMe OTCyTCTBKR 3JI8KTpK48CKH 38NKHYTHX KOH8Q , ll03TOWY H8KOTOpY8 

HK.HifM AOJI&Hbl 6b1Tb pli3'beAKH8Hbl. HaJi~NMe TOKOpa3AeHa TaKlle .f!BJlR8TCH 

xapaKTepHCTKKOA HKHHK B MOA8HH C8TK. 

TaKKM o6pasow, BHyTpeHHHM npeACTasneHHew sneKTpK~ecKOK ceTH 

B WOAeJIK .f!BJI.fleTCR HeOpHeHTKpoBaHHbiA rpa4> C. = (V , R) , rAe 

V - MHOlleCTBO TOileK C8TH, BKntllla.fl KCTO"IIHKK , R · - MHOll8CTBO 

JIKHKA, 

2. OcHoBHble <byHKUHH BOMilJieJSca IIPOTioC 

2. I. lboJ*MpoBaHMe WOAeJIK ceTH. non oJIHeKKe 6a3bl AaHHbiX. 

2.2 . PaclleT TOKOB pa6oqero pellMW.a ceTK. 

2.3. Pa cqeT Hanpro~eHHA a TOilKax ceTK. 

2.4. PacqeT TOKOB KOpoTKOrO 38MbiKaHMR B T04Kax C8TH. 

2.5. PacqeT noTepb aKTKBHOA wo~ocTH a JIKHHJOt H TpaHc4><>~aTopax. 

2.6. ~aqa CBOAOK UOTepb 3HeprKK no 38,D,aHHOA C8TH KJIH rpynne 

c e TeA. 

2.?. Pac4eT noTepb a ceTnx HK3Koro Hanpro&eHMn. 

2.8. PaclleT OUTKWaJ!bHbiX UOJIOlleHMA TOKOpa3AeJIOB. 

2.9. PeAQKTHpOBaHHe napaweTpos K WOAH~MKaqKR ceTK . 

3. CTpYKTrpa KOMnJieKca 

fiPOrPSC peMH30BaH Ha 3BM sacM-6 K pa6oTaeT llOA ynpaMeHKeW 
one~OHHOA CHCTeMlll ")ly6Ha" . 06111eHHe C llOJI1>30BaTeJieM OCYllleCTBJISieTCR 

C UOM01111>l> a..n¢a,BHTHO-I..IR~BOI'O .ItHCilJIM Bt1,lJ,IDTOH- 340 . B nporpaMMliOM 

o6ecnetreHID! l<OMilJie!Sca MOlKHO Bhi,UeJIHTb CIIe.nyKlll(l!e ~J'}IKl.OfOIIMDHHe 6.1101<11 : 

3. l. Jl.KaJIOrOBblA WOHMTOp . 

3.2. SJioK ¢opwHpoBaHH.fl woAeJIIf ceTH. 

3. 3. llpoQe,eypbl ynpaMeHlUl 6a3oA AaHHHX. 
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3.4. flpoQeAYJ)bl pa60Tbl CO CnpBBOilHHKOW. 

3,5. BJIOK 3JI8KTpoTeXKKQeCKKX pliCI46TOB. 

3. 6. ~OK OUTKMK3~ ceTH. 

3. 7. BliOK peAEU<THpoBaHHR . 

Jl.KMOr OBwA WOHMTOp BHnOJIH1!8T 8HSAM3 AMpeKTMB UOHb30BaT6JIR M 

Bbi30B KCllOJIHHT8HbHbiX npoQe,eyp. flpH nepBOW o6~8HMM OH lie npoH3BO
A)!T EU<THBif3QQHD 6asy AaHHbiX . 

BAox ¢opKHpOBAHH.fl WOAe.IIM no~T ~pwaQMD o ce TM B npoQe c 
ce A)!8.JIOra C llOHb30BaT8JI8W, flpor paMMa B~aeT UOJib30 BaT6Jitl llOA

CKa3Ky IIJIH 3&npoc Ha KQ,Izyl) OTA6JibHyll nopUJft) MH¢opNBJ.\HH. flpeHWY

fli6 CTBa TEU< Or O UO)I,XOAa 38.KJID'l8DTCR B CJIEUtYD~teM: 

3. 2. l. Bo3WOli8H noJ!HwA AH1i8J01148CKKA KOHTpoHb napawe TpoB Ce TH C 

H6M8AX6HHYM MCnpBBJleHHeM BCTpeTMBmHXCR OmH60K. 

3.2. 2. SoJiee H&rJiftAHHM CTQHOBHTC.fl np8ACTaBJieHKe HH¢opwaQMH. 

3. 2. 3. flOp.f!AOK CJI6AOB8JfiU!: napaweTpoB A)!KTye'fC.fl nporpe.1010A, 8 He 

nOJib30 BaTe.tew, tlTO nosBOJI.fleT Ms6erHyTb ou 6ox (c napa-
MeTpa.MI!), 

3. 2.4, Bo3MOliHOCTb B~atlM 00ACK830K ll03BOJI.f16T WMHHWH3HpoBaTb llHC

.110 CKWBOJIOB, H86Kp&eMKX DOJib30BaTeJieM B OTBeT , T. e . y cxo

p neT pa60'J'Y. 

3.2.5. !MKBlf,D,MpoB&HW npoMe&yTOtlHYe 3TaDW llOArQTOBKM AaHKbiX: 

3&nHCb HJI¢opwaQMH H8 6~aHKM H OOCJI8AYDJta.fl npo6MBKa Ha 

ne~KapTW, .fl84~eC.fl HCTOtlHKKOM llO.flaDeHHR AODO~Tenb

HbiX OmH6 ox . ~~.fl 6epeTC.fl oonb30BaTeJiew HenocpeACT
BeHHo c llepTe&a c eTH. 

0CHOBHOA npo6newoA npH p88JIM3~H A)!aJIOrosoro llOAXOAa .f!BJIR

eTCR npo6~ewa o6ecnetleHK.fl COxpaHHOCTH AaHHbiX npK C60.f!X 3BM. ~.fl 

o6ecneqeHK.fl HOpM&abHOA pa6oTY B npoQec ce npHewa ~pMaQKM o T 

noJibsosaTe n .fl opraHM3)'1)'TC.fl xoHTpo.llbHIIE TOtlKH npor.(l6MIQI qepes xu
Awe 8 c TpoK ,II,KaJiora. IlpE nepe3anyCKe KOMIIJieKca noc.ne c6osr 3.BM aBTo

waTaqecKH OpraKHsyeTC.fl nepeXOA B OOC.I8AH8e 3&nOMH8HHOe COCTO.f!HHe , 
T.e. He 6o~ee qew Ha 8 cTpo!t ~ora Ha38,D,. 

Cne~ecxoA npo6.11ewoA BBOAQ ~~H o c e TRX .fi84ReTC.fl 

npo6.11ewa lf,D,eHT~M!taQHX ee 3neMeH'fOB. B OTCYTCTBHe TeXHKtlecxo A 

~03MOliHOCTM AJI.fl BBOAa qepTe&eA HeiiOCpeACTBeHHO B llSM.f!Tb 3BM 
llOJib30 BaTe.lb Bl:lltfYliAe H C8M 38,D,8BaTb Ka..,D.yl> ~JIIHHI) CeTM B Blf,D,8 napy 

K,ll.8HTJI¢HK8TOpoB Kpe.AHKx ToqeK JIJOUOI, IlpH 3TOW JierKO nponyCTMTb 

148CTb ~MHMA JIJDI , qTo 81J18 X)'lle, nepenyTa Tb lf,D,6HTM4BtKaTOpY, 6.1M3-

l< He DO H8tl8pTaHHD , llTO DpHB8A8T K HeBepHOyY np8ACTaaDeHKtl CTpyK

TYJ)Y cen. B IIPOrPdCe 3Ta npo6.11eMa pemaeTC.fl c.ue~ o6pasow: 
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I. BBeA8H ~KCKpoBS.HHYA CIIHT8.KCIIC ,IVI.R JIA8HTK4>HJcaTOp<lB TOtl8K 

C8TM. HeCOOTBeTCTBH8 'BHOBb OO.RBMBmerOCR JIA8RTII$fX&TOpa 3TOa&y CMH

T8.KCHCy KAacCK~~yeTC.R R8.K OmK6Ka, II T8K~ mar Aa&nOra OOBTO

p.R8TC.R. 

2. 8JirOpKTM npHellta CllHCK& JJMHMA C8M "BeA8T" OOJJb30 B&T8JIJI no 

tl8p'1'8Jr:Y C8TH, tlTO no3BOJI.Re'!' )'M8Hb1DIC'!'b Bepo.RTHOCTb nponycxa OTA8Jlb-

HYX JUUiHR. 

ilpK 3'1'0W CnHCOK Bep!IHH rpa4a C8TH COCTaBJIJieTC.R aB'l'OM&THll8CKH. 

Onxmew sxpaT~e 3ToT aJiropHTW. 

B H&llaJI8 ero pa60TW CnNCOK V BepBKH rpa4la COCTOHT H3 8AJCH

CTB8HHOrO Hll8HH - 1068HK KCTOtiHKK& OJITaHH.R. HJ.IeOTC.R AB& j'lt&3&T8Jl..R t 

L K j. Hx Ha'IaJil>Hli8 SWl'!J8HWl paruw I. CtmCOK 

R pe6ep rpa4la neptlOH&tl8JibHO nycT ( N;Q ) • 

War I: ~eTC.R sanpoc - xaxKe BepmKHW rpa48 coeAMHRDTC.R 

c v j • lloJib3oB&TeJib nepetlliCJI.ReT see T&KHe Bep!IJ(Hli. 

EcA~ &e OTB8T nycTOA, nepeXOAJO( K mary 5. 
Ular 2: HMJ1 KQAOR K3 DOJiyqeHHWX B8pmKH V i KI118W B CDHCK8 V 

Ham..IH - HAeM H& mar 4. He H8IILIK - !4A8M H& mar 3. 
Ular 3: fionOJIHeHK8 V : L=L+1 0 VL=V1 ; i=L • 

Ular 4: IlOOOJIH8HH8 " : N=N+1 ; \i = (V j, Vi) • 

War 5: llpoABKKK& j ; j=j+l . 

Ec.uK j '- L , !4AeN Ha mar I. Haat~e npKeN .nKHtrilt OKOtNeH. llocJie 

DOCTpoeHM.R rpa4la C8TK nporpaMMa Ae.t&eT 8!118 AB& QKKJJ& AJ(aJIOra no 

CIDICK&IIt R K V , 3Mp8ll!HB&.R y DOJib30B&T8JI.R1 lt&KIOl Ka6eJieM BWOOJI-

H8H& JIHHK.R Ri (1=1,2, ..• , N ) II K8.KMe TpaH~pM&TOpW yCTa-

HOBJieHW 8 TotZKe Vj ( j•2,3, . . . ,L ) . WapKH np<>BOAOB H Tp&HC-

~pw&TOpoB 3~aDTCR CBOKWH TeXHHtl8CKKWH H&HileHOB&HHRMK, 83RTYWH 

npm.to c tlep'1'ex& C8TK.Basa AaHHWX IIPOI'P3Ga COA8pDT cnpaBO'llDilt 

3KCOJiy&T~OHHWX X&p8.KT8pHCTMK TMDOBWX 3JieWeHT08 C8T8A. fipo4eAJPW 

pa6oTY co cnpaaotlHKxow ocYIIIecTBJIRDT BJillHCJieHH..R napaMeTpoB, nepe

lUlc..teHHWX a I. I - 1.3, • npo80AR'f JtOHTpo.llb napa~~teTpos aa p&3YJI

RocTb. 

Qfx>J*KpoB&HHM MoAeJI.& ce'J'il no~aeT a 6aax ceoreR IIPOI'P'JGa, 

pacnOJJ&r~C.R Wl a&arHHTROJI JieHT8 KJIM AJlCK8. lloc..te~R AOCTyn 

x 3TOR ceTM npoK3BOAMTC.R no ee MMeHH, no~aewowy 113 nepBYX mec

TK CKMBOJIOB H&3B8HKH C8TH. ~~~ opr8HH3~K CBOAOK no rpynnaM ce

T8R npHH.RTO CJie~ee np&BKJIO! rpynna MA8HT~py9TC.R JJ8BYY o6-
p&30M KMeH ee tl.lleaos. Tu ,rpymw. ceTeA AYEHAI, AYBHA2, ••• 
MO&eT 61l!'b MAeHT~~B&H& IIM8K8MM A. Ill. ws. JJlEH, JJlBHA. 
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fipo49AJP!i 3JI8KTp<lT9XHHlleCKKX pacqeTOB npe,D,IlOJI&raDT HaJIH'IK9 

Op&BHJibHO 3~&HHWX TOKOpa3A8.nOB. nerxo 8!4A8Tb, tlTO DpK npaBHJlb-

HWX TOKOp&3A8Jiax RP rpa4la G= tv , Rl rpwp G = tv , R\ RPl 

.RBJI.R8TCR A8p8BOW C KOpHeM 8 KCTOtlHKK9 OKTaHHR. OTO A8p880 K 

MCOOJibayeTCR npH paclleTax. ToxopacnpeAeneHHe npoHsBOAMTC.R nyTeM 

CywMpOB&HHR Harpysox sepmHH aa npoxoAe oT JIMCTbeB Aepeaa G x 

KCTOQHKKY• 3aTeN H& o6paTHOM npoXOAe paCCtlMTiiBaDTCR HaDpnKeHM.R 

B y3Jlax C8TK nyrew CywHpoB&HHR n~eHHR Hanp~~&eHHR K& npoRAeHHWX 

JIKKMRX. ITpH aenpe.BH.IIbHOM 3~aHHK TOKOp&3AeJIOB , T.e. eCJIM G He 

RBJI.ReTC.R Aepeaow,nporpaMMB. ca~~ta CTpoMT C. M3 G • PeayJibT&Tii 

pacqeTa Bb!AaDTCR K& D8tl&Tb B BXA8 T&6JtKQ. Jlw.HKM, He BXOAJIIIIH8 B 

G , T.e. TOKOpa3A8nY, Ha BWXOAe DOMetl&mTC.R CKMBOJIOM P • 0nTM-

MH3&.1.\H8It rpa48 G RBJIReTCR Taxoe Aepeso G€ G , AJlR KoToporo 

f(G) =MIN {t<~ l } , rAe f - s~M tWHKL\HH· B He.mew 
~E G 

CJiyqae f eCTb c ywwa noTepb &KTKBHOit WOIJ\HOCT' H& ArHIIX C8TH . 

ITpoQe,u.ypa onTKMHSB.!.VU' paapa6oT8Ha asTo~2 
M 

3 • B IIPOI'P3Ce 

npeAJCMOTpeHa B03MOKHOCTb npoBOAMTb OnTKMH3&1.\H~ B H8CKOJI.bKO 3T&

DOB, aanoMHHM x8Jf,II,WR pas IO n)"mlMX sapKaaTos. 

3KcnnyaTaua.R ITPOrPaCa HMeeT npKo a~eHHWA ceaoHHWR xapaKTep, 

T.K. Harpy3KK B C8TRX M8HROTC.R CO CM8HOit BpeMeH rOA&· KpoMe TOro, 

C8TM DOCTO..RKHO WO~K~JDTCR. Bee 3TO Tpe6yeT H&AKtlHR Mn&p&T& 

pe,II,&XTMpoB&HK.R K&K n&paM9Tpo8 3Jl8M8HTOB CeTelt, TB.K M C8MOit CTpj'K

Typ!i ceTe\ . PIU{axrop DPOI'P3Ca nocTpoeH no npmn.omy npoHsBOJibHoro 

AOCTyna K 3JI8MeHT&IIt C8TH DO KX HAeHTII:PHK&'!'OpaM. ,IJ,KpeKTKBW p8AB.K

Topa KMei)T CJieAYDIJIHit YHK<l>KL\HpoB&HH:Wl <I>opwaT: 

<THn AeRcTBKR> ~ <Knee oth.eKTOB> ..... < KMR oth.exTa) 

HanpKMep: 

YBEPH TPAH~OOTOP m-I 
il0KA!l4 .liHHHD TII-I m-2 
3.AKEIDi KABF.IIh m-22 m-24 

Tpe60B8HH8 OpGH3BOJibHOCTK AOCTyn& K o6oeKT&N H&XOAHTCR B DpoTHBO

p8QHM C Tpe60B&HK8M KOKn&KTHOCTH p&3M8~8HKR MOA8JIK C8TK B 6aae 

AaHHYX, DOSTOa&y nepeA Hatl8JIOW pe,D,aKTKpoB&HH..R MOAeJib p&a6HB&8TCR 

Ha OTA8JibHii8 KOMOOHeHTW, KOTOpY8 3&DHCWB&DTC.R 8 ~ C paHAOWK3K~ 

pOB&HHbiM AOCTynOII, a no OKOKtlaHHH P8A&KTHpoB&HHR npOM3BOAH'I'Cfl 

c<Sopxa WOAeJJH H3 KOWIIOHeHTOB C .nonommTeJI.l>HHM KOHTpoJleM CTPYKTYPI:l• 
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