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Llens paboTbl: onpeaeneHne MaTeMaTMYECKOR MogENN as
NPeAcTaBNeHNs KPUTNYECKUX COYETaHWUIA COBLITUIA 1 paspaboTka
NporpamMmHoro obecnedyeHuns AN NepPCNeKTUBHBIX CUCTEM
obHapyeHNA KPUTUYECKNX COYETaHN Pa3HOPOAHLIX COBLITNIA,
yrpoxatoLiux JinyHoli besonacHocTu.



[NocTaHoBKa 3a4a4n N MaTEMaATUYECKaA MOAENb 2

MycTb paHa cucTema «cybbekT-cpesas.

Mycte E = {e1,...,e,} B HE — MHOXECTBO HEDNAronpusaTHLIX
ans cybvekTa cobbITuii.
Mycte A = {a1,...,a,} — MHOXECTBO CPeLCTB NPOTUBOAEACTBHS

cybbekTa cobbiTusim us mHoxectea E.

A(e) € A— MHOXECTBO CPeACTB NPOTUBOAENCTBUS, KAXKAO0E U3
KOTOPbIX MOXET HeliTpann3oBaTb CobbITuE €.

Ecnn vu oguH 3 anemeHtoB A(e) HEBOZMOXHO NPUMEHUTH K
MOMEHTY HACTYMJIEHUS €, TO € — KPUTUYECKasi CUTYyaLus.



[MpoTuBOAEicTBISA CODBLITUAM 3

Bo3MOXHOCTM NpOTNBOAEHCTBUSI CODLITUSAM €1, . . ., € MYTEM
NPUMEHEHUS CPEACTB a1, . . ., G, BbIPAXKAKOTCS DyneBoi MaTpuueii:

[AE) 1 -+ [AE)in

1, a; € A(ez)

ie{l,.. kY, je {1, ... ,n}
0 g Ay E (b € (L)

rae [A(E))i; = {



Brnokupytowine cobbiTus 4

Kpome Toro, asisi Kaxoro cpeacTsa NpoTMBOAERcTBNsS a € A
n3secTHo MHOXecTBO F(a) C E cobbiTnii, kKaXXaoe N3 KOTopbIX
BNOKMpYET CPenCTBO a. DTO O3HAYAET, YTO MOCNE HACTYMJIEHUS
ntoboro cobbitus e € E(a) npuMeHeHne CpecTBa a HEBO3MOXHO,
noka He byaeT okazaHO NPOTUBOAEACTBUE CODLITUMIO €.

BosMoxxHOCTU BAOKNPOBKM CPeacTB NPOTUBOAENCTBUS A1, . . . , Oy,
CobbITUAM €1, . .., e} BblpaXkatoTcsa bynesoii MaTpuLeil:
EWh - B
EA) = - -
B - [E(A)n
By =1 DT ke (L)
roe T ) s k) sy U}
A 7700, a5 ¢ Eas) g



KpuTndeckne covetaHus 5

MoamHoxectso ' C F Ha3blBaeTca KPUTUHECKUM COYeTaHueM,
€CNN Nocsie BO3HUKHOBEHNS 3TUX COBLITUI XOTA Bbl AN OfHOrO 13
Hux byayT 3aba0KMpoBaHbI BCE CPEACTBa NPOTMBOAEACTBUS.



KpuTndeckne covetaHus 6

OnpegeneHsl crnegytowne TUMbl KPUTUHECKUX COYETaHMIA:

@ [lepebiii TuN: Korga ans HekoToporo ¢ € E’ Bce cpeacTsa us
A(e) 3abnokuposatbl gpyrumu cobbitusimn ns E’,
NPOTNBOAEACTBME KOTOPbIM TaKXXe HEBO3MOXHO MJN
3a6,10kMpoOBaHo;

@ Bropoii Tun: ecan ans Heckonbkux cobbIThii, Hanpumep,
e1,e2 € E', BoCTynHO 0QHO CPeACTBO NMPOTUBOAENCTBUSA a,
KOTOpPOE HE MOXET MPUMEHSATLCA K HUM OLHOBPEMEHHO,
NO3TOMY KaKOe-TO U3 CODLITUIA €1, ea HE NOAYYNT
NMPOTUBOAENCTBUS, HTO B CBOIO O4Yepenb NpUBEAET K aBapuu.



[Mprmep I

B kauvecTBe npumepa bbina paccMoTpeHa cuTyauus Ha
YepHobbinbckoit ADC, npusealwas K aBapuu.
PaccmaTtpusatoTcs cnegyrowue cobbitus:

KoHuesoii adbhekT, cobuiTue e1;

o
@ HepaboTatowme gaTunkm B HUXKHER obnacTn peakTopa,
cobbiTre e3;

HapyuweHue pernamenTa, cobeiTue e3;
BosHukHOBEHME ropsivero nsiTHa, cobbiTue ey;

Ckonnienune Boabl Nof peakTopoMm, cobbiThe es;

©00O0

[MpoHNKHOBEHME AAEPHOrO TOMMBA NOL (PYHOAMEHT, CODbITHE
6
Paspywenne dyHaamenTa, cobbiTue er;

© 0o

BozropaHune Tonsvea peaktopa u ero CuibHble BbIOPOCH! B
aTMocdepy, cobbiTue eg;

O TapeHune BepTonérta (CbEMKM, TyLLEHNS) B YCIIOBUSIX ropoga
WA BPYroii cepbesHblil noxap, cobbiTue eg.



MpoTuBogeiicTBMs yrposam:

© a1— cobntogeHmne pernamMmeHTUPOBAHHBLIX PEXUMOB paboTbl
peakTopa;

a9— NPUMEHEHNE aBAPUNHON 3aLnThI;

© 0

a3— CBOEBPEMEHHOE pearmpoBaHMe ONnepaTopoB HA MOBbILLEHNE
TemnepaTypbl B HUXXHER 4acTy aKTUBHOI 30Hbl PeakTopa;

(4— OTKayMBaHWe BOAbI N3-NMOA PyHOAMEHTA PeakTopa;
G5— PbITbe TOHHENS NOJ PeakTop;

ag— yKpensieHne pyHaamMeHTa;

© 000

a7— [EeTanbHOE NPOAYMbIBAHNE KOHCTPYKLMN CTEPXKHEN
ABaApUAHON 3aWmnThI;

©

ag— bpuUragbl NOXXapoTyLLEHUSI.



[padb B3aumomeincTemsa cobbITunii 9
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Puc.: Mpumep rpadba s3aumogelicteus cobbituii — YepHobbinbckas ADC



Anropntm paboTbl nporpamMmei

ANropnTM HaxoXeHUs1 KPUTUHECKUX coHdeTaHuii 1 Tuna coctonT B
HaXOXXAEHUN LMKIOB B cBsA3aHHOM nogrpadpe. OcHogoll anroputma
ABASIETCS MOUCK B FNYOuHY. ACUMNTOTUYECKAs! CAOXHOCTbL —

O((|A] + E])?).

© 3anyctum nomuck B rnybuHy OT Ka)kAoii BEPLUMHBI, MPU 3TOM
3anuceiBas nopsigok npocmotpa ORD u BeplumHbl,
HaxoAsLmMecst B AaHHbIli MOMeHT B cTeke — ST'. 3HavansHo
BCE BEPLUMHbI NoMedYeHbl, kak HoBble (ORDy = 0 gns noboi
BepwmHbl V).

@ [obasum ouepeanyto sepwnny V' B ctek. [pnucsoum
ORDy = MAX(ORD) + 1. MNpoiigém Bce sepwmntbl U
cMexHble eil. Ecnu ovepefHas BepwmHa — HoBast
(ORDy = 0), pobasum eé B crek. MHave, nposepum ycnosue
obpatHoii gyru: U € ST AORDy > ORDy . Ecnn ycnosue
BbIMOJIHAETCS, U3BNeYEM yyacTok cTeka oT U go V kak
HaliAeHHbIA UnKA.

() Ecnn ctek octancs nycCT, 3aKOH4YNTb pa60Ty ajaropnTmMa.



Anropntm paboTbl nporpamMmei

ANropnTM HaxoXXAEHUsS KPUTUHECKMX COYeTaHii 2 Tuna
(acumnToTuyeckast cnoxHocts — O(|A] x | E|)):

O lycts A — MHOXeCTBO BCEX CPEACTB NPOTMBOAENCTBUS,

Q [Mns
o
(2]

(3]

KaXKAoro anemeHta A; npouseeném npoBepky:

Mycte A;(E) — MHOXeCTBO CODbITUN, NpeaoTBpaLliaembix A;;
Onsi kaxporo cobuitusi e ns A;(E) nposepnm, 4To 415 BCex
cpeacts npoTusogeiicteus ay u3 A(e;) : E(a)\A:i(E) = 2;
Ecnu cobbituii, ygoenetsopstowmx ycaosuto 2.2 6onblue agyx,
oHu ByayT cocTaBAATb KPUT. COHeTaHWe BTOPOro Tuna.



[Mprvmep paboTbl NporpaMmsi

@® @® AHanu3 KpUTUYECKMUX COYETaHMi
/Users/mariam/Desktop/YepHobbinb.txt OTKpbITb Gaiin 2

CobbiTuii: 9, CPeacTB NPOTUBOAEHCTBUS: 8

Mounck KpUTMYECKMX coyeTaHuit

CoueTaHus nepgoro Tuna: 2

e2,e3
e5, e7

CoueTaHus BTOporo Tuna: 1

e8, e9




3akto4YeHme 1

@ PaspaboTtaHa maTemaTuyeckasi MOAeNb BO3HUKHOBEHUS
KPUTNYECKUX COYETaHUIA;

@ PaspaboTaHbl anropnTMbl NONCKa ABYX TUMOB KPUTUHYECKNX
coYeTaHuli, onpeaenEHHbIX MOAENbIO;

© Ha ocHoee nonyyeHHbIX AaHHbIX pa3paboTaHo MporpaMMHoe
obecneueHne.
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Cnacunbo 3a BHUMaHMe!




