[OMOMOP®HOE WIHN®POBAHUME B KOJIbLUE
PALUNOHAJIbHbBIX YACE]J]
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[Tog NOMHOCTbLIO FOMOMOPMHBLIM LU poBaHUEM Oyaem
noHUMmaTb oOTobOpaxeHune @:A—- B ecnn Vx,y€EA:
BbIMOJTHAETCA COXPaAHEHME onepauun:

px-y) =) O e(y),

p(x+vy) =px)Dp(y),
oTODpaXeHne @ — SABMAETCA CEKPETHLIM KITHOHOM.

[TonHOCTBEID TOMOMOpPOHOE WndpoBaHne — dopma
LUndopoBaHuMs, No3BonsoLas BbiNOMHATbL BbIYUCNEHUSA C
3almdpoBaHHbIMN UCXOOHLIMU AAHHLIMW U Nony4vaTb
3almndpoBaHHbIKN pe3ynbTaT, KOTOPbIM COOTBETCTBYET
pe3ynsrtaty BbIYUCNEHUA C OTKPbITbIMKA UCXOOHLIMU
OAHHbIMW.




N3 camoro onpegeneHnsa  MnonHOCTbKD  FOMOMOPMHOIo
LUMPOBaAHNS MOXHO MOHATb, YTO pa3paboTka 3PIPEKTUBHbLIX
METOOOB MOMHOCTbIO FOMOMOPMHOro LWNMPPOBAHNUA OTKpbIBAET
YHUKanbHble BO3MOXHOCTU B [MOCTPOEHUM HOBLIX MoAeneun
BbIYMCIMIEHUW, KOTOpPble MO3BONAT pewaTtb A0 HacCToALWEero
BPEMEHN HE  pelleHHble nNpuknagHble 3agadn  pasHbIX
oTpacneBbIX HanpaBneHUN.

PaccmoTtpumMm doopMynmpoBKY OOHOW U3 TaKUX 3adad, KoTopasd
TpebyeT pa3paboTkn MeToAO0B 3alUULLEHHBLIX BbIMUCNEHUW AN
paLMOHarbHbIX Yncen.




[lpuknagHaa 3apgadva. [lpumeHeHMe MeTodOoB  MOMHOCTbID  FOMOMOPMHOro
LnppoBaHMA Ons nepenaym ynpaBneHns KOCMUYECKMMU annapataMmu B KPUTUHECKNX
CUTyaumnsiX MHOCTPAaHHbIM rocygapcTBaM.

PelweHne gaHHoOM 3agavynm MOXHO cdopmynupoBaTtb Takmm obpasom:. C KA (npw
BO3HMKHOBEHUN KPUTUYECKOW CUTyauun, BHE 30Hbl pPagvoBUOMMOCTM CBOErO
Has3eMHOro ryHKTa YyrnpaBneHus) nepegaeTcs TenemeTpudeckad uHdopmMmaumsa u
TeKyLne HaBUrauMOHHbLIE NapamMeTpbl B 3allMPPOBAHHOM BuMAe Ha HA3EMHbIW MYHKT
ynpaBneHna WMHOCTPAHHOrO rocydapcTBa, rae BbINOMHAETCS BbipaboTka KOMaHOHO-
nporpaMmmHoOu NHdopMmaLnm B  3aliMLLUEHHOM Buae, KoTopas  garnee
paclundposbiBaeTca Ha bopTy KA.

BbipaboTka KomMaHOHO-NporpamMmmHoOn MHPopMaLnmn cesizaHa C PELLEHNEM CITOXHbIX
BblYMCNUTENBHLIX 3adadva, K KOTOpbIM OTHOCUTCA MOAEeNnupoBaHwe, YynpasrieHue,
obpaboTka curHanos, U306pakeHnn n T.n.

OcCoBeHHOCTBIO  peanu3aunm  Takux  BbIMUCIUTESNbHLIX  3adad  sBNsIETCS
HeobXoANMOCTb MCMNOMNbL30BaHUSA paLMoHanbHbIX YMUCErT.



[lepBbIM MpenaTtcTBMEM Ha NYTU pPeLlleHns MocCTaBfeHHON 3agayvu
ABMNAETCA OTCYTCTBME 3(PIPEKTUBHLIX METOOOB MOSIHOCTLO TOMOMOPJIHOIO
LUndppoBaHUA obecrnevnBaoLLMX peannsaumio 3alluLLEeHHbIX BbIYUCITEHUN C
paLnOHanbHbIMU YNCNaMM.

BTOpbIM NpendaTcTBUEM — HABNAETCA MNNOXO KOHTPONMUPYEMBLIN POCT
OAaHHbIX, OCOBEHHO NP YMHOXEHUN, YTO B OCHOBHOM CBSI3@aHO C MOAENNbIO
BblYMCIIEHNN (OObLIMHO AN BbIYUCIIEHUN UCMNONb3YeETCA ODMHaApHas Noruka,
9TO O3Ha4yaeT, 4YTO MOAENnuUPyeTca CcTaHOapTHbIA KOMMbOTEP C  (POH
HelnMaHOBCKOMN apXUTEKTYPOU C ODMHAPHbIMU onepauuamn).

[na ycTtpaHeHua OaHHbIX NPEenATCTBUMN MOCTPOEH BapWaHT MOSTHOCTbLIO
rOMOMOPMHOro lundopoBaHNA  Angd paUMoOHanbHbIX  4YKUCen, C
Mcnonb3oBaHUEM Mo4ynspHOMU aAPUNPMETUKMN. (Mpennaraetcs
MCNOSMb30BaTb MOAYNAPHYIO apuUdPMETUKY, KOTOopas nNpUMEHsAnacbk npu
pa3pabotke kKomnboTepoB K304A u Anmas, 4To MNO3BOMNSET CUSIbHO
pacnapannenueaTb apudoMeTNYeCKME BbIYNCIIEHMS.)



AJITOPATM 1. NOJIHOCTbKO TOMOMOP®HOIO WNPPOBAHUA OJ1A LUEJIBIX HACE/

Lar 1. lNocTpoeHne kpuntocxembl Ang 3alumnLLEeHHbIX BbIYUCIIEHUN.

Lar 1.1. l'eHepauma ceKpeTHOro Krto4va (CekpemHhit KoY pacuiugposaHus):

X'

 Lx;,(1=12,..,n; J=12,..,n).

Lar 1.2. N'eHepaunsa maTtpuubl A pa3amepa M x N (Det A=0) (cekpeTHbI KntoY 3aundpoBaHns):

a,,€Z,(1=12,...,n;]=12,..,n).

LLar 1.3. [NocTpoeHne BekTopa OCHOBaHWW NPeaCTaBieHNA A UCXOOHbIX AaHHbIX (BEKTOP OCHOBaHUW):

a,,€Z,(1=12,..,n;J=12,...,n).
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Lar 1.4. NocTpoeHne Tabnunubl YMHOXEHUS (mabriuua YMHOXEHUS):

Mo XX

ONeMeHTbI MaTtpuubl M HaxXogATCAa nytem peeHund ypaBHeHvuZ'
), ) (1)) —
dolV +d,alV + . +d o) =x - X;.

LLar 2. S3awmndpoBaHue.

LWar 2.1. Bei6op ncxogHbIX AaHHbIX 3alMLLEHHbIX BbluncneHnn P P; (omkpsimelie ucxoOHbie OaHHbIE)

{p,p,Ipel,p,el}.

Lar 2.2. [NocTpoeHne BEKTOPOB NMpeacTaBrieHns UICXOAHbIX AaHHbIX . (8eKmop rpedcmasrieHusi UCXOOHbIX OaHHbIX)

1) _ 3@ (1) W30 .n _3Q@
Yo Bl M o Mtk TR
M@ =2 B AP A@:p =2@.D.
Lar 2.3. YMHOXeHMe BEKTOPOB NpeacTaBneHns Ynucen Ha matpuuy A (cekpemmHbiU KoY 3aulugposaHus)
T
v = AT . @ ,
v@ = AT . @

1
v _ 3awmdpoBaHHoe 3HayYeHune vncna P;. (3awugposaHHble UCXOOHbIe OaHHbIE)

(2)
V' _ sawmdpoBaHHoe 3HaueHne yncna P: .



LWar 3. 3amnuieHHoe BblMUCNEHNE. (3aliUuUeHHOE 8bI4UCIEHUE)

p,+p, oW, =v® v

P.- P, < W@ — (V(l) ®V(Z))’M-

[MpMeHeHue Tabnul YMHOXEHNUS NPUBOAUT Pa3MEPHOCTb BEKTOpa-pe3ynbraTta 3allMLLEHHOIO YMHOXEHUS K N:

M,y M M M
[v1 VUV A S VA VALY U AR YA ]

anz 1

Lar 4. PacwimndpoBaHue. (pacwugposaHue pesyribmama 3aujuuleHHo20 8bI4UCTIEHUS)

p1+ p2<:>W+'X’

pl-p2<:>W®-X.



WOEA MNMOCTPOEHUA METOLA MNOJIHOCTBIO TOMOMOP®HOE WN®POBAHUNA OANA PALUMOHATIBHbBIX
UYNCEJ1 OCHOBAHA:

Ha npepncrtaBneHnn paumoHanbHOro Yncna B Buae napbl YNCEr (p,q) .

rge CyMMa ,EI,ByX paLI,I/IOHaJ'IbeIX ymcersli I'IpI/IHI/IMaeT BUA.
(P 0)+ (P, 0,)=(p,-0, + P,-0,,0,°0, )
I'Ip0|/|3Be/:|,eH|/|e D,ByX paLI,VIOHaJ'IbeIX ymcern I'IpI/IHI/IMaeT B4

(P, 9)+ (P, G,) =(P;- P>, G -0)

SaLumcprBaHme KaXXgoro n3 yncen P v g BblINONMHAETCA OTAENbHO NO ariropuTtmMmy 1.

PaccmoTpum anroput™ nogpobHO ¢ yd4eToOM OCOOEHHOCTEW CIIOXEHUS U YMHOXEHUS paunoOHanbHbIX
yucen.



AJTTOPUNTM 2. NMOJIHOCTbKO TOMOMOP®HOIO WNOPOBAHNA ONA PALUNOHAJIbHBIX YACEJ]
LLlar 1. lNocTpoeHmne KpunTocxemMbl ANS 3aLUULLEHHbIX BbIMUCNEHNN (anroputm 1).
LLlar 1.1. BbliGop cekpeTHoro kntova pacwmndpposaHms: X .
LLlar 1.2. Beibop cekpeTHoro knoya 3awmdposanus A pasmepa m x m (Det A=0). A

LLlar 1.3. MocTpoeHne BekTopa OCHOBaHUI NpeacTaBneHns NCXoaHbIX AaHHbIX: D.
LLar 1.4. NocTpoeHne Tabnuubl yMHOXEHUS: M.
LWar 2. 3awmndpoBaHue.

Lar 2.1. Bel6op UCXoaHbIX AaHHbIX (pl, ql)m (pz , ql):
Lar 2.2. lNocTpoeHne BEKTOPOB NpeacTaBrieHNUs UCXOAHbIX OAaHHbIX ONs (pl, ql)m (p2 , ql) no anroputmy 1.

W_[o 5 O] 4@0. 7 _q0 .

2O =pB a0 a0 a®:p =W X
xi;:x(gi x(gf; x(f)) xg))pzz;£>x
To_Fb T o Ing y(z):qlzy(z).x'
YO=WE Y e Ve YT 0=y X

Lar 2.3. YMHOXeHMe BEKTOPOB NpeacTaBneHnsa NCXOLHbIX AaHHbIX HA CEKPETHbLIN KoY 3alumdpoBaHus A:
T T
v = AT.@ | v® = AT.0O@ |
T T
u® = AT "Y(l) | u@ = AT "Y(Z) |
(v, u™) - sawndposarHoe sHaueHre paLMoHanbHOMO Yncna (p.;qy)-

(v?,u®) - sawndposanHoe srauenme paumoransHoro umcna ( Py, J,).



Lar 3. 3awmueHHoe BbIMUCIEHNE.

I'Ip0|/|38e,u,eHV|$| ABYX paunoHallbHbIX YNCEIT.

@®,p®)(@?, p?) & (WG, W),

rae WS =(v? @ v¥?)- M,
WY = u® @u®?)-M.

CyMMbI ABYX paunoOHallbHbIX YNCEIT:
@®, p?)+(@?, p?) < (WY, W2),
me W =(v® @u® +v@ @u®). M,
WY = u® ®@u®?)-M.

LLar 4. PacwundpoBaHue.

rlpOVI3Beﬂ,eHVIF| ,EI,ByX paLI,I/IOHaJ'IbeIX yuucerin.
1 2
(P, G- (P, 0) < (WX, WP . X),

CyMMbI ABYX paunoHasribHbIX YACETT.

P, P, = (W2 X, We? - X).



YMEHBbWEHWE PASMEPHOCTW OAHHbIX
AOCTUTraeTca nyTemM npuMmeHeHne
METOOO0B MOAOYINAPHOW APUOMETUKMW:

[loBepeHHbIN
BbIYNCITUTESNBbHbBIN pecypc

He noBepeéHHas BbluMCNUTENbHAA cpeaa
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I'Iapanneanble 3allnueHHble BbIMUCITIEHUA

N /




3aknoyeHume:

1.Pa3paboTaHHbIn MEeTO NOSTHOCTLHD FOMOMOPHOro WndpoBaHns obecneymBaeT
peanu3aumnio 3almLeHHbIX BbIYUCIIEHUU C palMOHaNbHbIMU YMCTTaMN.

2.CTOWMKOCTb MeToAa AOCTUraeTcd HeAOCTaTOYHbIM KONMYeCTBOM AaHHbIX : DetA=0.
3.Pa3amepHOCTbL BeKTOpa-pesyrnbrata  3allUlleHHbIX BbIMUCIIEHUN COXPaHAETCH
PaBHOM pPa3MepPHOCTU CEKPETHOro BEKTOpa paclmdpoBaHUA NyTEM MNPUMEHEHUS
Tabnuy, yMHOXeHna M.

4.CoxpaHeHne pasMepPHOCTU JNEMEHTOB BEKTOpa-pesynberara 3alluuleHHbIX
BblUMCIIEHUN  obecrnevmBaeTca NyTeM MNPUMEHEHUA  METOAO0B  MOAYNSAPHOW
apPUPMETUKM.



