_ V3BEKMCTOH PECIIYBJIUKACH
OJIMA BA YPTA MAXCYC TABJIUM BA3UPJIUTU

AJTEBPA, AMATHH MATEMATHKA BA
AXBOPOT TEXHOJOTHATAPH MACAJATAPH

PecnyOauka namui
KOH(EepEeHIUACH MaTepHALIIAPH

20-21 nexadpb, 2016 iiua

HAMAHTI'AH - 2016



MUHUCTEPCTBO BbICIIEI'O U CPEAHEI'O
CIIEHMAJIbBHOI'O ObPA3OBAHUWS PECITYBJIMKHA
Y3bEKNCTAH

HAMAHT AHCKWI T'OCYJAPCTBEHHbBI YHUBEPCUTET
MATEPHUAJIbBI
Pecny0iMKaHCKOM HAYYHOU KOH(epeHUHH

3AJIAYH AJITEBPBI, HPI/IKJIA,Z[HOﬁ MATEMATUKHU N
NH®OPMAIIMOHHBIE TEXHOJIOI'MA
20-21 nexabps 2016 roaa

_ §’3§EKHCTOH PECITIYBJIMKACHU
OJIMK1 BA VYPTA MAXCYC TABJIUM BA3UPJIUT'U

HAMAHI'AH JABJIAT VYHHUBEPCUTETHU

AJITEBPA, AMAJIUMI MATEMATHUKA BA AXBOPOT
TEXHOJIOT'UAJIAPU MACAJIAJIAPHA
Pecny0siuka naMui KOH¢epeHuuscu
MATEPUAJIJIAPUA
(20-21 nexabpn 2016 ¥inn)

Hamanran — 2016



Anrebpa, amanuii MaTeMaTHKa Ba axOOpOT TEXHOJIOTHsIIApHU Macajlaiapu 2016

ordinary harmala alkaloids based on knn-sa gsar MOEIS.............ueiiiiiiiiiiiiiiiiee e
Berdiyev R.K. Amaliy masalalarni hisoblash teXnologiyasi..........ccociuiiiiiiiieiiiiiee i 117
Djamalova Z. Ikki va uch o'lchamli qo'zg'alishlar va novye—stoks tenglamalari.............cccooeeeiieeeiinneiieennn. 120

Iskandarova S. Neyron modeli asosida belgini tanish modeli, algoritmlari va dasturiy vositalarini yaratish.. 122

Jo’ rayev V.T. Tilshunoslikda matematik tahlil metodidan foydalanish...........c..ccccocvieiiiiiiciiii e, 124
Mengliev Sh.A., Xolto'rayev X.F. Orr-zomerfeld tenglamalarni yechish uchun amaliy dasturlar paketi...... 125
Mirxodjaeva N.Sh. Keynsning dinamik modeli..............coooiiiiiiiiii e 127
Norchayev T.Y. Dars jarayonini tashkil etishda dars strukturasining ahamiyati......................cccoveeninnne. 129
Normurodov Ch.B, Turdaliyeva Sh.A. Bir fazali ogimlar gidrodinamik turg’unlik muammosi................ 130
Polvanov R.R., Xorilov M.A. Matematika darslarida didaktik prinsiplar................................. 132
Shonazarov S.Q Plastinkadagi chegaraviy gatlam tenglamalari. ..........ccccviiiiiinniic e, 133
Tojiboyev S.J. Gidrotexnika inshootlarida suv sathini rostlash tizimining matematik modeli.................. 134
Turayeva L.Yu., Shoyliyev S.B. Matematik modellarga oid tadbigiy masalalar...................................... 138
Xamroyeva D.N., Ma’murov T.T. Xos son va xos vektorlarni topishning iteratsion usullari ..................... 139
Xasanova G.R., Bo’tayev M. A. Fizik jarayonlarni modellashtirish masalalari ................................... 141

Aboyzachapoe A., Abdysaxumoe T., Xyscamypooosé b. MojenupoBaHue onpeneieHusl paBHOBECHOW LieHbl 144
CIPOCa U MPEIIIOKECHUS IIPU KOTEOAHIIX IICH. ..vvvvrrreesssissrsrtessssiissssssssesssssssssssssssssssssssesssssssnsssssssssinns

Aooypaxmanos A1, Camamos b.T. [luddepernuan yitnunapnaru eunm Oepysun (yHkiusan Mathcad 147
Bt Lo 1) 0% 91 B 2 . 11 ) S

Anuee ®.A., bonmubaes I K. PacnipocTpaHeHue NEPUOAUYECKUX BO3MYLICHUI NaBieHUs U mMaccoBoro 149
pacxo/ia ra3a Ha HJIEMEHTAPHOM YUACTKE TA30TPOBOIIA «rvrvrrrersssiissrsrerrsesissssrssesssssissnssssssssssnssessnessssinn

Apmuxkoe A., Kypaes /. Bexrop TeHrnamanap Ba QUMK xapaCHiap MEeXaHU3MJIAPUHM YpraHumiaa saru 152
LY (00 (S0 8107 Q<) 91 200143 €1 o J

Axamoe A., Cokuee T. MeToIsI MOJICITUPOBAHUS MEIUITMTHCKONH HHOOPMAITHOHHON CHCTEMEI................... 154

Axmeooe O.K., Xacanose Y.A., Axpopoe III.C. YKyB TaHmaHMa OOBEKTH XOCcaJapWra acociaHran 156
nH(OpMaTHB OeNTHIap MaXXMyaCHHH TAHJIAITHIHT 3BPUCTUK AJTOPHTMHE ..vvveiiisiririiireessissrsnnnesesssssnsnens

baobomypaooe O.7K., Typakynoe O.X. MaTHHU Ty3UIMaBUH TaXJIMIIAIL EHJAMIYBIAPH . ..vouennenneneanennnenens 158

bexmypamos T.D., Myxameoueea /I.T., Kenxncaes A.b. Tlonxonpl K pelieHUIO 3a/1a4u UHTEUIEKTyanbHOTO 160
aHAIHM3a TAHHBIX HA OCHOBE MCKYCCTBEHHBIX MMMYHHBIX CHCTEM ...eeeereerrunnsssseseseseesmnnsnnnnnsseeeserensnnnsnnsenns

Booomypooos O.7K. DnekTpoH TabiuM MyXUTHIAa OWJIMM ONYBUMHMHI Koupjamap Oaszacura acocianra 164
)01 (1 PP

Boéomypooose O.7K. HopaBmian XyjocalalllHA amajira OIIMPHINAA KJacTep TaxXJMJI alrOpUTMIApHHUHT 166
1 €220 0 17111 (PP

455

——
| —



Anrebpa, amasui MaTeMaTHKa Ba ax00pOT TEXHOJIOTUAIApU Macasalapy 2016

O0DBEKT
li}ﬁoﬁﬂau:{yﬂ "
YH TeKEHCIHERKA EVPHITAH.

4-pacm. PensinmoH — X0J1aTJIH MO/AeJI1a HOMJHU CHHTAKCHC KHMAaTHH u(oaaaani.
MaTtH DJleMeHTIapu oOpacujgaru IMpeaMeT coxa Oyiinua M™MyHOcaOaTHH aHHWKJIAm pPOJ
TY3WJIIMAaCUHH AKKOJPOK aKCIAHTHPHUII UMKOHUHH Oepanu (5-pacm).

HHMA

l— HHMA Fﬂ‘l

X aHIOBYHHHHT XaTOCH HYII X0JHCcacHra 01HO KelJH.

5-pacm. MaTH ceMAaHTHKACHHHM TalHUHT POJIIM TY3WJIMACHTa ACOCIAHTaH MOJeJ acocuaa
udonanam.

KomnperoTep JNMHIBUCTHUKACHHMHI TYpJiW MoAeiapu EpaamMuna MaTH XYCYCHSTIApUHHU
AHUKJAII, TaXJIUJJIAITHA aMalira OMUPHUIIIAaTd poiu 0aéH sTunraH Oynub, yHUHT €paamuna y30ek
THJIWAAru ramjiapHd KOHTCKCTIM TaxJWJUIaAllHKU aMajira OIHpHUII MacaJlaJlapyuHH XaJl 3STHUIIL
€HamyBIapy TakauQ 3TUITaH.
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HOoAXOAbI K PEINEHUIO 3AJJAYN UHTEJUIEKTYAJIBHOI'O AHAJIN3A JTAHHBIX HA
OCHOBE NCKYCCTBEHHBIX UMMYHHbBIX CUCTEM
BexkmypartoB T.®. [Jenmp pazpabomxu npocpammHsIx npOOYKMO8 U annapamuo-npocpammHbix
xkomniexcog npu TYUT, o. Tawkenm, Y3bexucmatn,
MyxamenueBa /I.T. llenmp pazpabomku npoepammmusix npoOyKmos u annapamuo-npocspammHbIx
komnaexcog npu TYUT, e. Tawxenm, Y3b6exucman
Ken:kaeB A.B. Macucmp HY'V3, o. Tawuxenm, Y36exucman
Paccmampusaromes nooxodel x pewtenuro 3a0auu  Kiaccupuxayuu HaA OCHO8e UCKYCCTNBEHHBIX
UMMYHHbIX cucmem. Paspabomka nempaduyuouHvlx Ouoi02UMECKUX HOOX0008 NPU DeueHUU UUpPOKo2o
Kpyea npobiem, HAUUHASL OM 3AWUMbL UHDOPMAYUU U 3AKAHYUBAS NPOOIEMAMU NPOSHO3UPOBAHUS
OUHAMUYECKUX CBOUCME HETUHEUHbIX 00BEeKMO8 YIPAGIEHUS 8 PealbHOM Macuimabde epeMenu, S8mcs a
akmyaneHuiMu  3a0avamu. B pabome paccmompensvt 0000weHHble YCA0BUL CXOOUMOCMU UMMYHHBIX
AncOPUMMO8.
1. BBenenue
buonornueckas wmmyHnHast cuctema (MC) mnpexacraBisser co00H CIIOXKHYIO pacmpeneiIeHHYO
aJaNTUBHYKD CUCTEMY UWHTEIUIEKTyalbHOW 00paboTku wuHpopmanuu. WC 3amumniaer opraHusm  OT
WHOPOJIHBIX BUPYCOB M MH(eKIMiA. IMMyHHas cucTemMa criocoOHa K 00ydeHnio, 001ajaeT NaMsThIO, pelaeT
3amaun moucka W kiaccudukanuu. MC oOpabarteiBaeT OrpoMHbIe 00BEMbI HH(MOpPMAIWH, TO3TOMY
ITOPUTMBI, CO3/IaHHBIC MPHUPOIOH, OKa3auch dP(EKTUBHBIMA M B MaTEeMAaTHYECKHX 3a/layax IMOWCKa U
pacro3HaBaHusl.
Benku 370 OMOMOIMMEPHI CI0KHOIO CTpOeHus [ 1], MAaKpOMOJIEKYJIbI KOTOPBIX MPEACTABIISAIOT OO0
OCTaTKH aMHHOKHUCIIOT WJIM TOJMIICNTUAHBIX Ienel, COCTUHEHHBIX MEXay c000i MEeNnTHIHOW CBS3BIO.
NMeHnHO mpoCTpaHCTBeHHass CTpPYKTypa Oeika  OmpelenseT XUMHYECKHe, OHWOJOTMYeCKHue |
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¢dyHKIMOHANBHBIE cBOWCTBA Oenka. CBoMCTBA Oellka MOTYT CHIIBHO M3MEHATHCS IIPU 3aMEHE XOTS Obl OJTHOM
AMHHOKHUCIIOTBL. DTO CBA3aHO C T€M, YTO M3MEHEHHE KOH(QUIYpaluHu NENTUAHBIX LENeil BeAeT K APyruMm
YCIIOBUSIM O0Opa30BaHUsl MPOCTPAHCTBEHHOW CTPYKTYpHl Oejka, KOTopas ompenelser Bce ero (yHKIUHU B
opranusme. Pemaromas ponp B Oenkax NPUHAUICKUT HE OTIACIbHBIM AMHUHOKHCIOTHBIM OCTaTKaM, a MX
coyetaHuwsM. B mpornecce 3Bomonnu chopMUPOBAINCH MEXAHU3MBI 0TOOpa OEJIKOBBIX CTPYKTYp, KOTOpPbIE
CIOCOOHBI CBOPAUMBAThCS B OIIpE/IeNIeHHbIE TPEXMEPHBIE HATHBHBIE CTPYKTYPBI, Ubsl SHEPTHS CYILIECTBEHHO
HIDKE, YeM DHEPrusl albTepPHATHBHBIX CTPYKTYp. OCHOBHOH 4epToil OeNKOBBIX MOCIEAOBATEILHOCTEH,
ompenesnsomied  UX  (U3MUECKHE CBOWCTBA, SBSIETCS  IIOBBILIEHHAs CTAOMIBHOCTh  HAaTHUBHOM
(byHKIIMOHAIBHOH) CTPYKTYPHI M CYIIECTBOBAHKE OOJBIION IIETH MEXIY SHEPTHe HATUBHOW CTPYKTYPHI U
MUHUMAaJIbHOM SHEPrreil HEBEPHO CBEPHYTHIX CTPYKTYD.

[IpuBeneHHbBIE CBOWMCTBA €CTECTBEHHBIX OEJIKOBBIX CTPYKTYP CIIy>KaT OCHOBOH OHOJOIMYECKOTO
MmoIxo0J1a UCKyccTBeHHBIX MMMYHHBIX cucteM (MUC) [2]. OcHOBHas maes 3aKIF09aeTcsl BO B3aNMOICHCTBAN
MEXIy OelKaMH WMMYHHOH CHCTEMBI YellOBeKa M 4Y)KePOAHBIMH AHTHTCHAaMH, TO €CThb B BO3MOKHOCTH
MPOM3BOJIBHOTO CBS3bIBaHUS (TaK HAa3bIBAEMOTO MOJCKYJISIPHOTO Y3HABaHHS) MOCPEICTBOM OIpEeICHUS
MHUHHMMAJIBHOW 3HEPTUH CBSA3U MEXIY (HOpMabHBIMHU NENTHAAMU.

Hogas BeruncnuTensHas nporenypa, Ha3biBaeMasi HICKyCCTBEHHBIE MMMYHHBIE CUCTEMBI, OCHOBaHHas
Ha MPUHIIAIIAX UMMYHHOU CUCTEMBI, 00J1a/IaeT CIIOCOOHOCThIO 00yUYaThCsl HOBOW MH(OPMAIINH, 3aIIOMHHATh
paHee MOJIy4YeHHYI0 MHQOPMALMIO M OCYIIECTBIISATh pAaclo3HaBaHWE 00Pa30B M aHANIM3 JaHHBIX Ha OCHOBE
NPUHIMIIOB OMOMOJIEKYJIIPHOTO y3HAaBaHUs B BBICOKO PAcIpelesIeHHON MaHepe. OTH CHCTEMbl PEAJIaraoT
MOIITHBIE U POOACTHBIE BOZMOYKHOCTH 00paboTKH OONBIINX MacCHBOB WH(POPMAIIUH JIJIsl PEHICHUS CIIOKHBIX
3amay. Crpormii Matemarndeckuii 6aznc MMC ocHOBaH Ha OHONOTHMYECKOM IIPOTOTUIIE UMMMYHHOU CETH U
MOHATHAX (POpPMAIFHOTO MPOTenHA U (hopManbHO nMMyHHON cetn (DUC).

OTH MaTeMaTHYeCKHEe MOJleNd ObUTM Ha3BaHbl (OPMaTbHOH HMMMYHHOH CHCTEMOH WM
MMMYHOKOMITBIOTUHTOM Ha OCHOBE CBOICTB CHHTYJISIPHOTO Pa3l0KeHUs TPOU3BOJIBHBIX MaTpHII.

Otaenbuble cratbu o MUC Hauanu nossnATbes B 1980-X rogax, 0OJHAKO B OTAEIBHO HaIlpaBICHUE
NUC Beimenumuch TOJIbKO B cepenune 90-x romoB ¢ noseieHueM pabot doppecta, Jacrynrtel, XaHTa U
Kyxka. IlepBas kHuUra mpo HCKYCCTBEHHbIE MMMYHHBIE CHCTEeMBI BbIIUIa B 1998 romy mon penakuueit
Hunankapa JlacrynTst [3].

UyXepoaHbIe areHThl, HAXOAACh B OpPraHU3ME, NMPOU3BOIAT MOJICKYJIbl, Ha3bIBAEMble AHTUI'€HAMHM.
Bonblrasi 4acTe aHTUTEHOM MOXET OBITh paclo3HaHa CHENHATBHBIMU KieTkamMu — B-numdonunramu,
KOTOpbIe LUPKYJIUPYIOT B KPOBEHOCHOW W JNHUMQpATHYECKOH CHCTEeMax B OXXKHIAHWU CTOIKHOBEHHUS C
anTureHamu. Ilocne TOro Kak aHTUreH B3aUMOICHUCTBYET C aHTUTenamu B-mumdonmra, ctuMmymupyercs
npolecc KJIOHHPOBaHHS JUMQpONUTa. ITOT TPOILECC Ha3bIBaeTCsl KIOHAIBHBIM oTOOpoM. [Ipormecc
KJIOHUPOBaHUsl B-muMpounuToB B pe3yibraTe B3aWMOJCHCTBUS C AHTHUTCHAMH HA3bIBACTCS WMMYHHBIM
OTBETOM [4].

[IpenBaputenbHble Oonepanyy BKIOYAOT B ce0s co3naHue 0a3 JaHHBIX HA OCHOBE CTAaTHCTHYECKHX
BPEMEHHBIX PSIOB, XapaKTEPU3YIOIIUX paccMaTpUBAEMYyIO CHCTEMY; co3faHue 0a3 3HaHWH Ha OCHOBE
MHEHUH SKCIEPTOB; HOPMHPOBAHHE BXOAHBIX MapaMeTPOB; yAaJeHUE NpoOesoB B TaOMMIAX IAHHBIX;
OIepaLuy 110 CYUTHIBAHUIO HHPOPMALUK U3 0a3 JaHHBIX, 0a3 3HAHUH U T.1.

OCHOBHBIE Omepalyy 3aKII0Yal0TCS B CO3JIaHMH UMMYHHOH CeTH, OOYYEeHWH WMMMYHHOW CETH C
YUUTENEM U.T.[.

BcnomoraTenbHble Omepaluy COCTOST W3 TAaKUX Kak: BblAENeHHE WH(POPMALMOHHO - LEHHBIX
MIPU3HAKOB U CHIDKEHHE Pa3MEPHOCTH aHAJIM3UPYEMOTO MPOCTPAHCTBA MPU3HAKOB; CO3JaHHE ONTHUMATbHOMN
CTPYKTYphl HMMMYHHOM CETH; TECTHpPOBaHME; OIleHKa »Heprerudeckux mnorpemuocreii WWC mnpu
pacro3HaBaHuM 00pa3oB U T.1I.

basa 3HaHMI CONEPKUT CBEAEHHUS, KOTOPHIE OTPAXKAIOT 3aKOHOMEPHOCTH, CYLIECTBYIOIIUE B
paccMaTpuBaeMOi TIPEJMETHON OOJIACTH, TO3BOJSIOT BBIBOJWUTH HOBBIE 3HAHWS M MPOTHO3HPOBATH
MOTEHIHAIBHO BO3MOXKHBIE COCTOSIHHSL HCCIIEyeMOH 00JacTh; CBEACHUS O CTPYKTYpE U COAEP)KaHMM Oa3bl
JAHHBIX; CBEACHHUS MO SI3BIKY OOIICHUS; METa3HaHHs, ONPEACISIONINE CIIOCOOBI MPEACTABICHUS U
nepepaboTKy 3HaHUi. B 0a3y 3HaHMIA MOMEMIAIOTCS KaK OOIIEAOCTYITHbIC JaHHbIC, TaK U 3HAHUS dKCIIepTa B
JTAHHOMW MpeIMETHOW 00JIaCTH, BEIYHCIUTENbHBIE aJTOPUTMBI PEATU3aliN MTPOLEAYP IMMYHOKOMITBIOTHHTA,
pe3yibTaThl TPYNIHMPOBKM M aBTOMATHYECKOH KiacCH(UKAIMM, a TakkKe HHTEpIpeTanusl pe3yibTaToB
BBIYUCIIEHUM.

2. UmMmyHHbLIL anzopumm peuieHus 3a0ay Kiaccupuxkayuu
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HedeTkue normveckue ypaBHEHUS 3a7adydl KiaccUpuKanuu (THIA €CM <BXOJ™, TO <BBIXOI>)
BMECTe € QYHKIUSIMH MPHHAIICKHOCTH HEYETKUX TEPMOB  IO3BOJSIIOT MPHUHUAMATH pEHICHHE C
UCIIOJIb30BaHUEM CIIETYIOIIETO AITOPUTMA:

1. duxcupyroTcs 3HaYSHHS TAPaMETPOB COCTOSIHAA 00BEKTA!

X =[X,.-.X,].

2. Onpepensirorest 3HaueHust GpyHKuuil npuHamiexsoctd  4) (X, ), 1pu GUKCHPOBAaHHBIX 3HAYCHHAX

napametpos X;, 1 =11n .
3. cnonb3ysl JIOTMYECKME yPABHEHWS, BBIYMCISIOTCS 3HA4eHds (QYHKIMIl NPUHAIIEKHOCTH

,Llrj (X*, X;,---, X:) [P BEKTOPE COCTOSAHUS X" = (XI, X;,..., X:)

4. OnpenensieTcs pelicHue l'j* , I7Is1 KOTOPOTO:
S - * - *

o’ (X1 1 X yenny Xn): rJleli?]([u ! (Xl 1 X yeeny X, )]

Cyth 0Oy4eHWs COCTOMT B TOAOOpE TaKMX MNapaMeTpoB (YHKIWI NPHUHAUICKHOCTH, KOTOpBIE
MUHHUMU3UPYIOT pa3IMiIue MCKAY Ppe3yJIbTaTaMHW HCUYCTKOM AaIlllIpOKCUMAllMM KW PCaJIbHBIM ITOBECACHUCM
00BEeKTa.

Onpenennm 3aady k1accudukamuy kak otoopaxenne f(X) —>4{L,...,C} mo6oro obpaza X B oxuo n3
LEJBIX Yucend /, ...,c, KOTOpbIE TPEACTABISIOT KIIACCHI.

3amaya KIacCUPUKAIIIN MOXKET OBITh C(HOPMYIHPOBaHA CIEAYIONIIM CIIOCOOOM.

Hano:
- YUCJIO KJIACCOB C;

- Habop u3 M obywarommx 00pazoB: X, X, ..., X ;
- Kimace mob6oro obyuaromero obpasa: f(X,)=c,,..., f(X,)=cC;

- IPOU3BOJILHBII N-MEPHBIN BEKTOP Z.

Havtu:

Kiacc Bexropa Z: f(Z)="?

ITpouecc 0OyueHUsI COCTOUT U3 CIEAYIOIIUX 3TAMOB:

1. ChopmupoBats o6yuatomtyio matpuiry A=[X,,..., X, ]" pasmeproctn mxn.

2. BBIUHCINTS MAKCUMAIBHOE CHHTYIISIPHOE YMCIIO S, @ TAK)KE JIEBBIN U TPaBbIil CHHTYJISIPHBIE BEKTOPEI
L 1 R oOyyaromeit MaTpuIIBI 10 CIIEAYIONIEH UTEPaTUBHO (IBOIOIIMOHHON) CXeMe:

Lo =[L...1",
, TIe |R| :,/rf —I—...+I’n2 ,

R" =L} ,A, Ry =RIR

L=ARy, L =L/, rae [L=If +..+17,
S = LLo ARy, k=12,..,

JI0 BEITIOJTHEHHUS YCIIOBHS ‘S(k) - S(k,l)‘ <&,

S=S4, L=Lu, R=Ry,.

3. XpaHUTh CUHTYJISIPHOE YHCIIO S.
4. XpaHWUTb TIPaBbIil CHHTYISIPHBIA BEKTOp R (Kak «aHTUTENO-TIpody» ).

5. Jlns Beskoro i=1,..,m xpanuth KommoHenty |, neBoro cumrymspaoro Bektopa L m kmacc C;

COOTBETCTBYIOLIMI 00yyaroremMy obpasy X .
6. Jlnist BCAKOro N-MepHOro odpasa Z BBIYUCIUTh €0 SHEPTHIO CBsI3H ¢ R:

wW(z)=Z"R/s.
7. Beiopath |i , KOTOpast IMEeET MUHUMaJIbHOE paccTosHue d ¢ W:
d =minw-1], i=7,...m,

|

(
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U CUMTATh KJacc C; MCKOMBIM KJaccoM obOpasa Z.

B obmem Buae oamH mar paboThl IMMYHHOTO alTOPUTMa MOXKHO TPEACTAaBUTH CIECAYIONUM 00pa3oM
[2]:
Vie{l...,m):x =mut(clon(x,,..., X))

(X, yeeey Xg ) = AQING(Xy vy Xy X ey X)) (1)

(Yyreemr ¥y) = SEI(X oy X, )

riue (X’ oy Xy) € X" — Teymmas momymsims aHTHTEIT; (Xgyeey X, ) — TIOTTYJISIMS AHTUTEIN, BO3HUKAKOTIAS
B pe3yNbTaTe KIOHHPOBAHUA M MYTallUU; (XI,..., Xk) — aHTHUTeNa, KOTOpPBIe YIOAIIOTCS W3 TMOMYJISINN;

(Yys-er Y,) — aHTHTENR, 100ABIAEMBIE B TEKYILLYO MOMYJIALHMIO.

Kak ciemyer u3 (1), MA mpucymm ciemyromye OnepaTopbl: KJIOHWPOBAaHUE, MYTaIlus, CTapeHUE U
cenekuus. PaccMoTpumM noapoGHee 3TH onepaTopsl.

Onepamop KIOHUpOGaHusi TEHEPUPYET HOBOE IIOKOJCHHME KOMMH aHTWUTEN B OyAyIied HOIYJISIHU.
W3BeCcTHEBI clenyone OCHOBHBIE ONEPaTOPbl KIIOHUPOBaHU [3]: a) cTaTHUECKUHA OmepaTop KJIOHUPOBAHUS,
KOTOPBI  MPOCTO  KOMHPYET KaXAyld B-KkieTky, TpOH3BOAS MEPEXOAHYI  MOMyJsuio; 0)
IIPONOPLIMOHAJIBHBIM  ONIEPAaTOP KIOHUPOBAHMSI, KOTOPBIM KIOHUPYET B-KIETKM NpONOPLUUOHAIBHO HX
AQHTUT'CHHOW CXOXKECTH; B) ONEPATOP BEPOSITHOCTHOI'O KIIOHUPOBAHUS, B COOTBETCTBUH C KOTOPBIM B-KiteTku
BBIOMPAIOTCS U3 TEKYLIETO MOKOJICHUS B 3aBHCUMOCTH OT BEPOSITHOCTH KIIOHATBHOW CENEKIHH.

Onepamop mymayuu IEUCTBYeT B 3aBHCHMOCTH OT WMEIOIICHCS MOMYJSIIUK KJIOHOB, NMPHMEHSS K
KaXIOMy AHTHUTENIy OIpEesICHHOE KOJMYECTBO OAWHOYHBIX MYTAalLUil, OCYLIECTBISIEMBIX CIIy4ailHbIM
00pa3oM. MOHO BBIIEIHTH CIEAYIONINE CIIOCOOBI MyTaluu [4]:

1. Crarnueckas mytaims. KoaudecTBO MyTaluii 3aBUCUT OT MUHHUMHU3MpyeMoil QyHkuuu f, mosromy
AHTUTEJIO B KaXKJIbIi MOMEHT BPEMEHHU OyIEeT MOABEPraThCs ONPEAeICHHOMY YHCIY MyTaLuil.

2. IIponmopumonaneHass  MyTauus. KonaumdecTBO — MyTauuid — aHTUTENa  NPONOPLUUOHAIBHO
COOTBETCTBYIOIIEMY 3HAUYEHHIO.

3. OOpaTHO nponopIroHaIbHas MyTaus. KonnuecTBo MyTaluii aHTUTENa 0OpaTHO MPOMOPIIHOHATIHLHO
COOTBETCTBYIOIIEMY 3HAUCHHIO.

4. Kpyrnas mytanus. Kaxxnoe aHTUTE0 OABEPraeTcss MyTalul KPYIJIOro COYETaHHs.

Onepamop cmapenusi yctpanseT crapble ocoOu. CTaTHUecKuil omepaTrop CTapeHUs HCIOJIb3yeT
BO3PAaCTHOM MapaMeTp Uil MaKCHUMaJbHOTO KOJMYECTBA MOKOJICHHH aHTHTEN, KOTOPHIM pa3perIeHO
ocraBaTbcs B momyisinuu. Korzma aHTuTeno crapiue, OHO yHAnseTCsl W3 CHCTEMBI, JaXKe €CIM OHO MOKET
0Ka3aThbCA BIIOJHE NPUTOJHBIM Ha MOCICAYIOUMIUX UTCPALTUAX.

[pu kOHAIEHON IKCIIAHCHY KJIOHUPOBAHHOE aHTUTEIO HAaclieayeT Bo3pacT ero poxutens. [locne srama
MyTallMd TOJBKO T€ aHTUTEJa, KOTOphIe MHONYyYWIM BhICIIEE 3HAaYeHHE a((UHHOCTH, MOIydYaT BO3PACT,
paBHbIN 0. DIUTHBIN BapUaHT 3TOTO ONEpaToOpa MOITYy4aeTCs MyTeM B3ATHS HAWIYYIINX aHTUTEI MOMYISIIUN
B ITIOKOJICHHUE C BO3PACTOM, paBHEIM ().

ONWUTHBIA BapuaHT >3TOrO OIEpaTopa MOJy4yaeTcss B3ATHEM JIYYIIero aHTUTeNa W3 IMOMyJSALUN B
MOKOJICHHE.

Onepamop cenexyuu 3aMeHsIET HAUXY/IIINE aHTUTENA B TIOMYJISLUN HOBBIMH CITyYalHBIMHA AHTUTEIIAMH.

3. 3aki04eHune

B pabore paccmoTpensl 00001meHHbIe ycnoBus cxonumocta VA B 3aBUCUMOCTH
OT HCHOJIB3YEMbBIX HWMMYHHBIX OIICPaTOpPOB. Ananus CXO0UMOCTH HMA ocHoBaH Ha BBITOJHEHUH ABYX
YCJIOBUU:

1) B pe3yabpTaTe MyTalli MOYKHO IOCTHYb ONTUMAaJIbHOE COCTOSIHUE U3 HEONTUMAIBHOTO 32 OJIMH I1Iar;

2) KaKk TOJbKO ONTHMAJIbHOE COCTOSHHE OyAeT Hai/IcHO, OHO COXPAHUTCS B MOIYJALUU W HE OyaeT
YTEPAHO. HOKa3aHO, YTO TOJIBKO OII€paTopbl MyTallUd W CCJICKIWH, KOTOPBIEC MOT'YT BHOCUTH U3MCHCHUSA B
aHTHTEJIA, CIOCOOCTBYET MOUCKY ONITUMYMa.
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