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AHHOTALHA

Xozupr  kyHra  kagap ax0opor  xaB(CHINMIMHH  TABMHHIAWLE  9HT
HIIOHYWIH  BOCHTANApAaH OupH  axDOPOTHH  KPHOTOrpadiy  XHUMOA  KHIIHIL
pocHTasapy xucobnanamn. Maskyp ancceprauna num Yabexucron Pecnyfnukacn
[pesunentuanar «Ysbexncron Pecnybnukacuaa axGopoTHHH KpunTorpadu
XHMOACHHH TALKKA STHI dopa-Tandupiap tiepucagaris [TK-614-con kapopu
HAPOCHHH TabMHHIAN [innaa Gasmapuaadrran HiMH-TaIKHKOT HILapHia-
Oupr xucobnasaan [2]. Kpuororpaduasg KaauriapH TAKCHMIALL POIM J0HMO
acocuit Mmyammonapaad Oupyr 03mmd wenran. Wy rydaiing Maskyp Marncipiug
JMccepTaung My kpunrorpaduk 0apaounury okopd OVIrAH JWIHNTHE 3P
UHAHKIAPIE ACOCHAHIAH KM TIAPHE TAKCHMIAL AMTOPHTMIAPHHMHT TAX MW Ba
TANKMKHIE KAPATHITAHINIH YUy J1o03aph xucobnanam,

Viudy MArHCTPIHK AHCCEPTALMS WINMHK DAMAPHULIAH KVAIAHMAH MAKCAL]
JIMNTHE  3TPH UMIMKIAPIA  ACOCHAHCAH  KANMTIAPHHM  TAKCHMIAIL
ANTOPHTMIANHHMHT TAXIIIIN B TAAKHEHHH AMUITE OLUHPHI XAMIA [IAPAMETPIAp
anrefpacira ACOCIAHIAH KAIMTIAD TAKCHMIALL AITOPHTMHHM WUIA0 dHIKHILIAH
noopar.

K¥znanran MakCagHi aManra OLMPHIL YUyH MATHCTPIME JAHCCCPTalis
HinmHK Daskapuiga Kyitnpars sasudanap giianmm

—  KANMTAApPHH  rakcHmbam  OFiiMua Maemyl  AICOpHTMIEp  Ba
NPOTOKOIUIAPHE TAAKME BA KHECHE Tax /i yruu;

—  KAMMTIAPHH TAKCHMIAL AITOPUTMIAPHHNA MABIYM DENriiap acociia
racHuduran;

—  AUMITHE 30PH UM3MKNAPra ACOCHAHIAH KAIWTIAPHN TAKCHMIAL
ANCOPHTMIAPHHK TATKHE BA TAX/IAN YT,

— papaMerpin anredpa Ba YHrA ACOCHAHTAH KANMTIAPHM TAKCHMIAL
KPUITTOTHIMMIAPDHEN SPATHIL YOYLIAPHHH TANKHE JTHILL

— npapamerpin  anredpara  ACOCHAHMAH  KANHTIAPHH  TAKCHMIAL
ANTOPHTMHHM ILAKIIAHTHPHLL;

— AUMITHE  30PH YH3HKIH  Dapamerpid  anredpara  AcociaHrad
gpunrorpaduk  DApAOLUIHIH  KOopH  OVIrad  KANMTIAPHH  TAKCHMIIALL
ANTOPHTMHHHMHT JACTYPHEH HILAA0 dHEHLL.

Mazkyp MArHCTPIHE JHCCEPTALMACH HATHHACHIA WUIMITHE 30PH UM3IHKIN
napamerpid anredpara acoCciaHrad Kpunrorpaduy DapaonUry Kopn 0Yira
KAJMHTIAPHH TAKCHMIALL AITOPHTMK BA YHUHE JACTYPHHE HINIA0 dMEMILIN XaM1a
YHHHT  kpunrorpadue  Dapgowsmrs  Daxonadam. Yy o Marncrpime
JMCCEPTALMACH MINMAA WAl UMKMAMEH ANCOPHTMIAPIAH MILIHIL 20eKTPOH
Xyear  aiinanum  reanmnapuaa doilnanadnn viapHEEE  Myxodasaciin
OUIMPHLITE XHIMAT KMALIH.



AHHOTALHA

Jo ceropnsiunero aHs B sauure nadopMatnodsoil He30nacHocTH OIHHM 13
CAMBIX HANSMHEIX CPCUCTE SABIMIOTCH CPEACTBA Kpuirrorpaduucckoil 3ammel
naopaatun, JadHag anccepraupoddan palord SBNACTCH OJHHM H3 HAYYHO-
HCCHEA0BATENLCKHY  paloT  HANPABICHHAN HA  WCHOUHEHWUE [OCTAHOBICHMI
lpeannenra Pecnybnukn ¥Yadexucran Ne [I11-614 «0 smepax no opradnzaism
gpunrorpadueckoil sawmTel  uHpopaannn B Pecnybnnke  Vibewucranwn., B
KPUIFTOrpadiay OQHHM 13 OCHOBHLIX Npodies seiseres npodiema pacnpeiencine
groueit, JapyDemoM N0 JAHHOMY HANPABICHHI0 HCCHCOOBAHEL P HAYUHO-
HCCHEMOBATENRCKHY  pador K paspaboTaHEl  KPHOTOUPAHUECKHE ANTOPHTMEL
B VaDekuerane BeQyTes HAYUIHO HCCACA0BATENLCKHE paDoTl 108 PAcipeieIcHms
gatodel  cekpernoro  mwudposanna.  [lo  sroll npuumne Tema  marucrperoii
guccepraunonnoil  paborel,  DocBaleHHAaR  “AHAIMZ W HCCHeA0BaHME
KPMITOCTORKHY ANTOPHTMOB OCHOBAHHBIX HA pacupeielcHHH kmodell Ha Daze
WUIHITHYECKHX KPHBRIX” HBIACTCH AKTYAILHEIM,

Jagauel Mo BHINOIHEHHH JaHHOH MArHCTepCKoi JHCccepTaunoHHON padoThl
SBIACTCH AHANMS M HCCHCHOBAHHE KPHOTOCTONKHY AArOpHTMOEB OCHOBAHHBIX HA
pacupeseneHne Kioueii Ha 0ase MIMITHYSCKHX KPHBBIX M paspadoTka anropuiMa
pACHPeIEIeHHA KIoMeH © OMOLILID napaserpryeckoil anredpsl.

Jist BRINOIHEHAS NOCTABICHHON Lein HeoDX0AHMO BEINOAHHTE CAEIYILIME
AMAMH:

~HCCHCAOBAHME W CPABHHTCIBHBIR AHAIHI CYLICCTEYIOLMY ANrOpHTMOE H

HPOTOROIOE L1 PACIPEACICHHA KIHUe;

~PASACHHTE 10 KEPHTCPHAM STOPHTMOE PACHPEICICHHA KIoaei:

-HCCHEIOBAHHE W AHANHI QIrOpHIMOR panpeielcHus wmodeill wa Dase

UUTHITHYLCKHY KPHBRLX,

-HCCNEIOBAHKE  CHOCODOE  KPHITOCHCTEM  DAaCHpeieicHHs  Kiouei

OCHOBAHHOI Ha napaMerpuueckoil anrebpe;

-(POPMUPOBAHIE  ANTOPUTMOB  PACHpeieleHid  Kikouell  ocHosaHHOH Ha

napamerpruccroi anredpe;

-pazpaloTKa  OPOrPAMMHOTO  CPEACTEA [0 KPHIOTOCTOHKHN  airopHIMOR

DCHOBAHHEIX HA pacnpejgenedie kiroueil Ha 0ase AUHITHUSCKHX KPHBBLX.

Hrorom  pannoll marscreperol qmecepraumonsoll smmerca  paspabortka
ANPOPHTMA 1 NPOIPAMMHOID CREACTEE KPHOTOCTOHKHY aAropHIMOE OCHOBAHHBLY
Ha pacnpeacincHie kaodell Ha Dase WUIMNTHYECKMX KPWBRIX B oucHka ef
gpHnrocToiikoctd.  Paspabotadsbiii  anropHTd B JaHHOR  mardcrepekoi
JuccepraunodHoil  padore  Momel  OwTh  HMCIOULIDEAH B CHCTCME
Jokysmentoobopore v ed samute,



Annotation

To this day, 1o protect information security one of the most reliable tools are a
means of cryptographic protection of information. This thesis work 15 one of the
rescarch focused on the execution of the decree of the President of the Republic of
Uzbekistan Mo PP-614 "On measures on organization ol cryptographic protection
ol information in the Republic of Uzbekistan”. In cryptography, one of the main
problems is the problem of key distribution. Abroad in this area investigated a
number of research papers and developed eryptographic algorithms. Uzbekistan
has carried oul scientific research work for the secret eneryption key distribution.
For this reason, the topic of master's thesis, devoted to "research and analysis based
on a cryptographically strong key distribution based on elliptic curves" is relevant.

The task for the implementation of this master's thesis is an analysis and study
of secure encryption algorithms based on key distribution based on elliptic curves
and the development of the algorithm key distribution with parametric algebra.

To fulfill this goal the following tasks:

-Study and comparative analysis of existing algorithms and protocols for
key distribution;

-Divided according to the criteria of key distribution algorithms;

-Rescarch and analysis of algorithms based on key rapredeleniva elliptic
curves;

-A siudy of ways of cryptosysiems key distribution based on the
parametric algebra;

-Formation algorithm key distribution based on the parametric algebra;

=Development of sofiware tools for secure encryption algorithms based
on key distribution based on elliptic curves.

The result of this master thesis is o develop algorithms and software tools
based on a cryptographically strong key distribution based on elliptic curves and
evaluation of the rehability. Algorithm developed in this master's thesis can be
used in the document management system and ils protection.



KHPHILI

Jueceprauns mumuunr goazapianry. byrye aaxonia cfHrrn fuimapia
ax0opoT TEXHOMOIHAAPHHKHLD #alan cypearinap OumaH pusBosiannd DOpHILK
HaTiHacH1a axGopor xaspousmurn myammocn Y sbexncron PecnyBimkacH yaye
XaM gonzapd MyamMora ailnadimn. Xoaupri KvHr kaap axtopot xasdenimmruHm
TABMHHIAWAA 3HI MILOHWI BOCHTAMApAaH OupH axDOpPOTHH  KPHITOrpaiie
XpMOH  KMaHW socHranap  xucobnanagn. Wy Gome  Pecnybamkamuga
Oy H¥Hammu wapan cypsatnap Owiad pusoaciadMorsa. [lpesuieHTHMHIHIHD
2007 jiun 3 anpenga kabyn kuiras «Ysbexucron Pecnybimnkacuaa ax0opoTHHHE
EpUITOrpad iy XHMONCHHHM  TAIKH  3THII  90pa-Tagdupnapn  THFpHCHOATHY
[EK-6 ld4—con kapopn wynap sysiackiadaup [2].

ANDOpOT-KOMMYHHKALMA  THIAMMIA  MABIYMOTHAPHM  maxdmii  Exn
KOH(DMICHIHAN ANMAILIVE KApaPHu yuyH KpHITOrpadmy THIHMIAp Apatdin Ginan
OMp KATODIA 1Y THAMMIA KanuTaap OOMKAPMIL MACATACHHN MIIOHYIH XA0 YTHIL
MyXHM VpHH TVTALM. YUYHEH TAHIAHTAH KPHOTOTHIHM KAHUANHK Mypakkad sa
HIOOHUAH O¥IMacii, yaaad asanga  ofiganannn sapalhiapy  KaauiiapHy
Dowrapui Macanacn Gwiad dorimegaup [1-5]. Arap sasiaysoraapuuar maxduil
ANMAMHYER 03 COHNM (i gananyeannap Ounan 0¥Ica, KaUIMTiap aiMalinHyER
sapadunia  Hokyaaiadknap  tvemaMailon, Amso  ax0opoT-KOMMYHHKALHA
THAMMHIA MEBIYMOTIAPHUAT Max(uil anmamusyes w3nad, Mudrnad sa ¥aro
miLMoHIa0 qoigaranysunnap Ounan O¥ca, KaIHTIapHHE GOLIKAPHILHAHT ¥3Hra
XOC ANONHAA MYXHM MACATATAPH Keaud unKaim.

Maskyp aucceprauns uum ¥sbexucron PecnyGumkacn [Ipesuientununr
[MEK-61d4—con kapops WPOCHHHM TabMHHIAW Hiauta Damapunaliran wimMui-
TANKMKOT Mmnapiaad Oupu xucobnananu [2]. Kpuonrorpadmags kanntiapHs
TAPKATHIL POOH JoMMO acocHil sMyammonapiad Oupu 0Vand wearan. Xopusoil
lapnariapia 0y CoXama KaTop WIMMI H3IAHHUIAD KMIHHIAH BA KpUOTOrpadme
ANTOPHTMIAD APATIIITAH,

XNOBUPIH  KVHIA XVHOKAT @IMALYVE THIMMAapuia  Maxdumil  wmdpnam
KAUHTIAPHHN TaKcumiaam yayd Jlpgu-Xennman yeyouaad goilnananunany ga
Oy  wveyara acocHaHrad  xopumuH  anropursmiuap  wmnad  amkanrad  [1-10].
Vadexucron PecnyGmukacuna sea maxdmil mudpnai kaiurnapHEn TakcHMIaLm
YUYH CTAHIAPT AAPAMACHIArH AITrOpHTM Hinal dukuiMaran. ¥30ekHCTOHAA XaM
Oy coxaaa mamui manannuwnap Gownad wdopiiran, Wy tydaiinn anamnrig spu
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upsMiiapgan doiinanaduumra acocnaHral  DApAOLLUTHITHEE OIHPHITEH
HB.IIIﬂ'.'Iﬂ]jHHH TAKCHMIIAL EJ]I'ﬂpl‘['lM]'[E].‘fIHHH HLLUlE’Iﬁ YHEHL ,.]_l’!l.'l'_iﬁpﬁ MEEE.I]EI,H,}'IP.
Maskyp MardCTpiHME [JHCCEPTAUMA HIDH KpHOTorpaier GaplomUIHIKg  HKOPH
'EFi’JJI'H.H SINHIOTHE  3PH MHSHEIAPra  acoc/aHrad  KalHTIapHH  TAKCHMITa
ANTOPHTMIEAPHHHHLD TAXJIHIIH Ba TAOKHEHRTA KAPaTHINAHIHIH YHHHI
JAodEapOieiareaan anonar Gepaimn.

Juccepraunns HUMHUHT MAKCAIH. YWy MArHCTpIHE JIHCCCpPTaLNs
HIITHHH ﬁEH{.&pHLI.[ﬂB.H KFM!E!{]'HH MAKCAA WUIHINTHE '3[]’!}1 'llH'EIHKJIE’I}'!l'H ACOCTANTAH
KAIHTIAPHH TAKCHMIAI SJArOPpHTMIAPHHHHD TaXIHIIH Ba TAaOKHKHHH aMallra
OIMPHUL XAMIE HapaMerpiap anrcipacura acoCHaHraH KaauTiap TAKCHMIAM
E.IJI'i’}pH'l'MHHH }'IIJJ.'IEIFJ YHEHLLIAH H&Jp&'i'.

Jueceprauun HINHHHHT  Baddgacn.  K¥imaurad  wMakcajgHd  asanra
DLIMPHII  Y49¥H  MArHCTPIHE  JHCCCPTauMs My Oamapuiiia  kyiugard
sazmipanap kViinamn:

— KANWTIOapHH  TAKCHAMIIALIN OViiMua  sMassyd  ANCOpHTMIAp Bl
NPOTOKOJUIAPHE TAAKHE Ba EMECHA TAX AN FTHLL;

= EAIHTIAPHH TAKCHMIALI aNrOPHTMIEPHHH MabIYM ﬁt‘,‘JJI'FLl[Ep acoCH1a
racHnan

— AHNTHE 'BJ'PH '-IHHHK_IIEPI'E. ACOCIEHraH HE.IJH'['.'IH‘[}HH TAKCHMIAL
ANrOPHTMIIEPHHA TAAKHE BA TAXIIHN 3THILL,

— [NapaMEeTpiil ﬂJII'ﬂ_‘ﬁp& Bd YHIA dCOCIHHAHIEH KAIHTIEPHH TakCcHMIam
I{].'JHI['Iﬁ'l']-'IfE}'IMJIﬂpHHH Hp&'!'HLI.[ }'E:.-':I.'Iﬂ].'JHHH TAAKHE FTHILL;

— [NapaMeTpiIn &I[]'Eﬁpﬂl'ﬂ ACOCIAHIEH KalIHTIIapHH TAKCHMIIAL
ACOPHTMHHH WA AHTHPHLLEL

— 3MIHNTHE IpH YHIHKIH [apaMeTpin EJ[J.'EGPH.['E acocilanraH
gpunrorpadue GapIomMre  OKOPH  OVAraH  KANWTHAPHH  TAKCHMIALW
ATOPHTMHHHHD JACTYPHHM uuan HEHLLL

Jducceprauua minnanur ofkeKTH Ba npeiMerd. Ymdy  MATHCTPAME
JHCCEPTALNE  HINAA  TaakHkorT o0bekTd OVIMD  KaOMTIApHH  TAKCHMIALW
ATOPHTMIIEAPA Ba [POTOKOUTADH XHEMAT KHITA0H.

Tﬂ.‘ll{,ﬂl{ﬂ‘l' NpeiaMeTH CH{.l}E'l'H,u,& A UIHNOTHE  2UPpH YMHIHEIAR  Xasia
papaMeTpiid anrelpa AMAapH Bl XOCCAIADH XHIMAT KHIAIH.

JdHccepTanMd HIMHHHHTD TAAKHEOT YCyaaapH. J[nocepranums  Miidia
HHPOPMaTHEA  Ba  MATEMATHKA  ACOCHApH, COHJAD  HASAPHACH, MOy



apudmernracy, Danva mMaiigoHiapm, SUIHITHE 30PH YH3HMKIED HAZAPHICH XaMaa
napamerpid anrebpasan dollnananunran.

Juccepranus  HIIHHHHD  WAMBE  SHOMCH. Maseyp  Maructpiuk
JHCCCPTALNACH HATHMRACHIA IUIHITHE IPH YH3HKIH napaMerpin anrebpara
acoeaanrad kpunrorpaduy Dapaoulinry wKops OVIraH KaIHTIAPHH TAKCHMIIAML
ANCOPHTMH B YHHHEC JaCTYPHHE HAald UHEHIAH XEMIE VHHHD KPRITTOrpafse
DapaomTHEE DaXOIaHIH.

Juccepraumns  mumHMHr  aMaauil  axamuari.  Ywdy  Mardcrpiue
JHCCCPTALMACH MM numald UNKHIrEH anropqTMIEPIAH MHLIHIE 3AeKTpoH
Kymoxar  aiinanm  rdamsnapuaa doiiganadmn viapHUEr MyxofasacHHm
OLIMPHINTE XH3MAT KM,

,[u-ICE'E[]THU.HH HIONHHHHD TYIHIMACH BA XAKMH.

Ywdy jguccepragps  MIuH  KHpMI kHeMe, 3 ta O¥aMm,  Xyioca,

droiiganannnran agabuénap pYiixarn Ba waosajgad nbopar.



1-60B. KAJIMTJIAPHH TAKCHMJIALL BV iiHYA MABKY 1
XAJNKAPO AJINOPHTMUAPHHHI TAJIKHKH BA TAXJIHIH

1.1. Kannriapun §0MKAPHIN MACATACH

XOZUprH  KyHAa  kpuntTorpahue  THzumaap  axfopor  xasdonsnuraHm
TABMHHIAMILA JHF HIWOHWIH BOCHTAnapiad Oupu O¥nud, SNekipoH  XyHoKar
alinanuin Ba AEKTPOH THACE THIMMIAPHIA YEKTPOH PAKAMIH HM30 LIAKUIAHTHPIHLN
Ba  ayreHTHMEAUMA  MacananapuHy  euun  yuyvd  doilgananmnamm [8-11]
Kpunrorpadme  twaumiuapia  acocuil  rylryHuanapuad OMpH  KAIWT  TYLIYHUACH
xpcobnanany. Kpuonrorpaiik saiMriap HOCHMMETPHE KPMOTOTHIMMIAD YuyH
DMK BA Maxduil KAAUTIAPHIAT YMyMIT HoMu OVIH0, 31CKTPOH PAKAMIH HM30HH
XHCcoDNam EKH TCKIUMPHIL, WYHIHTICK WHdpian sa gactnadie Marira Yrupum
YUYH K UaHKI8 M raH CHMBOILIAD KETMa-KETIHIHHH Hoaanaian.
Kpunrorpadhue anMamrmipulapHe aMaara olHPYEYH WAKCIArHHA Terduig Ba
MaBIYM O¥aran kanut Maxdqmi xanut ged arananm [12].

Kanurnap  xagujars  MasiymMor — geranga,  ax0opor-KOMMYHHKIUHA
EPHITTOTHINMHAA  Masky) OViaran Dapua gaisriap THIaMH BA YIAPHHHTD
myxoazack Ouian OOFIME MAaBIVMOTIAD TYLIYHHIAMH. Arapia Kaigriap
XAKHAATH  MEBIYVMOTIAPHH  CTAPIM  Japamaiard  WINoHWIH  MyXodazain
DolgapysH TabMHHIAHMACE, Tabuuiicy, paknd ToMoHra axbopOT-KOMMYHHKALA
THIMMHIATH  JCApiaH  MXTHEPHIL MABLAVMOTHH OIHIL VIVH  TVIA  HMEOHHSHT
rypinaan. Kanwrnapan Souwkapuin  kpunrorpadue kanwinap sa xasonzime
Ounan Dorimk GOWKA HApAMETPIAp (MACANAH, HHHLIMATHIAUNAIALL BEKTOPIapH Ba
napoanap i GOMKAPHLIHY, WYHIHIICK, VIAPHH TCHCPALMA WKHAMIN, CARlai,
VpHATHLN, KMPHTHIL, YHKAPHIL Ba HOMIAWHH ¥3 HYMI8 ONAIHIEH  KandTiap
NACTHHMHT THIIHE LHEIH J3B0MIIA DAsapiUa IMraH aMaiapHd ¥3 HUMra olaim.

Kpunrorpadue  ganurmapaun  O0WKApHID  COXACHIa  acocHil  xamkapo
crapaapt  cuarwaa 3 kuempgad  whopar  ISOVIEC 11770 craspapruaas
iproitranannnan [39-41].

Kamurnapun  Oowkapuin  xapafuu  Kyiinjars  yura  Myxam  O%aras
sapatuuapra axamuar DepuiiHn Tanad yragm:

- EANMTIAD FeHEPaLHACH;

- KANWTAAPHHHT TVILIAHHINN;

- KANHTAAPIAPHHHT TAKCHMIEHHILH,



Kanwrnapuy ocon scnad gonsm sakcagnia  tacoguduii  TannasMaran
gamraapaan  goiigananmn  xasdenznukay Tabmudnail onmaiign.  AxBopor-
KOMMYHHEAIHA  THI3MMAapuIa racoduil KandTiapH reHepalisIaliHHEE MAXCYT
Anuapar sa gacTypuii yeyanapunad goiianannnaiu,

Kampraapuusr tHaHnim  Jerasgia, VIApHH CAkIanl, XHcodra onnil sa
HYROTHIOHY TAmKIUEaTapr rywyannagn. Kannr SyseyHud yuye Vaura sdr
#wand yryeun odberT xucobnanud, vHra KoHfucHUHan axfopoT yave i ouanu,
LWIYHHHD YOYH XaM KATHTIAp TVILIAMHI KATTA axaMust OepHil Tanad srunans.
Maxduit  wanminap Ned  KIUOH  OWEOPA  Xo4da  ax0opor  TalyBuHiapra
CEMIMACIAHIH, AbHA YHH YEUD Ba KVunpud OVaMaciuk kepak. Erapan japasaia
mypakkad axBopoT-KoMMyHHMEALHS THamMiapuia Ourra dolipananysun karra
XAHMIANH Kalnt axDoporiap OuiadH MIAamm vMyMEHH Ba Daniuia sca Kanul
axbopornap OFiiHua KMYUMK MabIYMOTIap Da3acH TAWKIIL YTHLL JAPYPHATH DAl
O¥naan. bynpail masnymornap Oasace  doiinananunran  kanwrnapad  kabya
KM, Caknawra, XHcobra olnmra sa dVkorura sasobrap xucodiaHai.
Wyeaail kuand munaTiiras kanriap xakuaary dapua axdoporiap wudpiadrayd
XON4a  caknaHuue kepax.  Ax0opor THIMMIAPHIATH  KaauT axBopoTiapHi
MYHTA3aM PAaBMiga AaHraad rypuin axfopor xas(orIHIHHIEE MyXHM LWIAapTH
XHCoDIanaIn.

CHMMETpHE  KpHnToTH3AMIapiad  Mysadebasmatin  Qoiigatannm  yuye
maxdeii  kanuT THRpHCHIA kenHmMG  onum, seEM  Typan  doiganadysunnap
VpracHaa KanHTiap TakcHMiaHrad O¥aMin wepak. TaKCHMNAHIAH KalWTiapra
TAKCHMIALIHHHT TEIKOPJIWACH BA AHHKIHCH, TAKCHMIAHAIWIAH KaTWTIapHAHD
maxpuitmnry kabn ranabnap kiitnnagu [3-5].

Crarnk (y30K BAKTAM) KAUT. Y 30K BAKT JABOMHIA HILIATHIAMHIEH KAIHT
CTATHE KanuT geiinnanm. “y30x" cY3HHHHI MABHOCH KAIHTHHHI KACPIA BA KaHua
BaKT Jasomuiga (Oup Heua coariad Gup Hewa fiMaraua) MuoaTAndmra Goenuk.
Crarug KanMTHA OMMIHIIH OJATA3 ACOCHH MYAMMOHMHI Xalokatin oxudath
Xpcobaanan.

CeaHe (KHCKA MYAJATIH) KAIHTHIAH KMCKA Bakr (OHp Heua coHUslaH Gup
gvHraua) opaiweniga Qoiiganannnany. Oparga yagad OMp Mapran  aiokasa
Max(PHIIHEHH TaRMBHIAW yayd Qoilganannnagy. Ceane KalWTHHHHD ORI
fpakar ceancHUHr Maxduilnnrudn Gyswmmnra onnd kenanw, nexun Oy OyTyH
EPHITOTHIMMHAHT KEPAITODAPA0OLUTAIHIHIG Xed KAHJAH TabcHp EVPCaTMacinry
KEpaK.
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Kanut TakcuMoTH - KpUOTorpafuaHHir acocHil macananapuiad Dupu
O3nub, yHuHr OHp KaHYA CUHMIADH MAaB®Y1, VIAPJAH MOCH BasMATra DOFIHK
xooaa ransanam [3-5).

@uzer magcuwwom. WmoHwiy  gypeepiap EKM KYPOJUIAHTAH  COKYHIAD
Epoammia  KanMToap adeaHasui  dusuk yoyn Ounan  0DOPUIHIOH  MYMKHH,
XX acpHUHT eTMHILMHYE [HNIEPHra KA1ap TApMOK VpHaTHILaa Oy XAKMKATAH xam
KAIHT TAKCHMOTHHHHI #roHa  Xaeewms  yeynm  suw. ByHsar  §awra xoc
KHIHHYHIIHEapH XAM Mawmya  OFnwd,  ymapaan  sHr acocuiicu
KPHOTOTHIHNMIAPHIAT  KpunTodapaouuinry dakar kanwira Doriug OVnmai,
Eyphepra xaM DoriMe OViaaad. Arap KvpeepHe cortwd onei, Vedpaam Sk
VIAHpHII MYMEHHIACH 3eTuDOpra oMHCA, ¥ X048 TH3HM  oDp¥ensiaHnmn
MY MIKHH.

Movghutt  warumury npomoxoniap  Epdasuda  makciwiaune. ATAp  YI0K
myagatad Maxduil kanuriap  goligananyeunaap sa GUPOP HIMOHY  MApKasH
OpAacHA TAKCHMIAHraH OVica, ¥ XOULIa YHIAH KAIUTIAPHH FeHepalns KMIMLm I
Ba MXTHEPHI HERATA QOHJANAHYETH OPACHIA AIMALIHHYE JAPYPATH TYFHITaHIa
proitganannnain,

Hocusmvempur  kaiumiu  Apomoromap  épdanuda IMakciMadn.
HocumMeTpnk (04HK) KaAWTiH KPHITTOTHIHMIAPAAH (QOHJLIAHYBYH [ICPHEIAp
BOCHTAYNIA MINOHMACA Ba YYPAlLHLI MMKOHHIA 3ra  OYasacalap, KaiuT
TAKCHMIAL NPOTOKOIHIE MYBOHE OHIGHH pemumMuila ymyMuil saxdoii wainr
TYFPHCHJA  KCIHIWMD  oIHOUIEPH  MyMEMH. By ouuk  kanatis  wndpiam
TEXHHKACHHHHT 9HI KV Tapkairad wiosacuaup. Kartra xassiard MasiyMoTHH
OUHE KAIHT Epaamuia DeBocHTa MMppiaw VPHHra TOMORIAp onaniaaH Maxdmii
KaduTHY  keaumnd onumann. KeliMH annk MasiyMoTIapHs wudpiam  yaye
KEMHIHIATaH KaanT Diias cHMMeTpHE Wwindp Kyumanmnam.

MyaMMOHHHT KYIAMHHH TYLIVHTHPHIL yuyH Vaapo Oup-Oupiapa GuiaH
Maxipuii axfopoT anMampHysud f o Ta MINTHPOKMHIA XH3IMAT KVpCaTHIL y4yH
nin—1)

2
MHKJOPIArH KalwTiapas Dowkapuil MyaMyock naiigo 0¥naaun. Macanan, 20 000

Ta Typan Maxdui kanumr kepak OFnaam. N owmmn OMinaH Karta

ranaba GViarad yHueepeuterra 199 munnnonaad k¥n anoxuaa Maxduil kandrnap
gepak Ovaanm [3-4]. Karra muxiopaars Max@uii Kariiapasar X0cHn KMIMHUINE
YAApHUHT GOLIKAPYBHE KATTA MYaMMOIapHI KeaTHPUD dnkapain.
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bynaail MyaMMOHHHD edssMiapuiad OUpH WyHaaes, xap Gup HImHpoKaara
akar Gurra wamut GupueTapul k¥iunann sa Oy kanwraan dofijanannd y HM
(MM} Ginan Gornanane. by xonga N doiinananyeannm tzum 1ota kanur tanad
FTand. Arap HEKH WOTHpordy maxiuil axDopor ammammokun 0¥ nca, yaap fakar
Wy ax0oPOTHE Y3aTHILIA KVILIAI YUVH KAIHT FCHEpaUHA Kinmany. by kaanurun
CeAaHC KANNTHA 1ed aTananu.

Maxdpuil kanur THna masHoga racoqmpuil DMLY Kepak, YyHEH OyIryHUR
ABBANJAH KAMHT BA XabaplapHHHT TAKCHMIIAHHIL 3XTHMOLIHIHHN Duica, kanut
NAKIIA XAM Mabaymorra osra OVnmmon symiud. bapua kanwrmap Oup X
IXTHMOULIHERA 38 OVIHILH Ba TacoAu(Hil COHMAPHMHI XAKMKMI reHepaTopH
Cpuamiaa xocun  kundadmm  kepak, Jlexun  Gyvryamall  racoandmil  connap
MAHDANHI APATHLT AY18 XaM KHITHH. BYHIaH TamKapi XaKnsnii tacoanuil kaaur
amanuér yuyH Kyiaail OViradn 0maaH yHE HHCOH MMACHAA caxnad TypHm
mypagkab. Hlynuar yuye wVnrasa tesssaap maxdmil KanmTHH  reHepaius
EHIHOLIE napon Exd moc nbopanapias doiinananany. PIN — xonra ¥xwaiiaras
napo, asHe O gan 9999 opannFraa SryBud OJLIHI COHEM TVFD HAAH-TVFPH XYEYM
OHIEH OCOH TONRLW MYMKHH. 8 XOHaMH connapian ubopar napongat doiganadmn
Xam DU3ra erapin XasdeHINMEHE TABMHHIAMAN 1.

Kanurnapay rasmamga 20-30 cumeonns yave ndopanapiad Qoiinanadum
MyMEHH, Gupok Oy xaM eunm O¥amMaiion, cababn tabuuil tiiagarn xapduaap Kerma-
geriury OyTvHnail racoaudmil amac.

Hemnapra @xu wbopamapra acoclaHraH KHCKA naposiap k¥nnad karra
KOPXOHANAPHHATD YMyMIH MyasMMocIsp. Y napaas sV Iuimra napoiia

- xeu DV amarania Gurra GO Xapdh HIITHPOK THIHHK,

- xed DVMarasa OHTra Karra Xapd ML THPOK STHILHHEG

- xeu OViamarania OHTTa PaKaM MITHPOK THILHHE;

- xeu OVamaranga OWTTa pakad sa xapdiad Dolka Oelrd HINTHPOK
FTHILHHH,;

- HAPOIHHHE  YIVHANIM 8 CcUMBOAAAH Kam  OFimaciarasn  ranad
STHIIETH.

Jlekun KerTHPHIrAH Koudanap ayrar OViiH9a XYy MIaH TALIKAPH CAKKHITA
CHMBOJIHH XAaKMKATAH tacoqufmil Tanmarapgard smyMmedH OViard  magcuman

NAPOAIED COHHHK TABMHHIIAMAMH.
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Kanuriapi reqepaiiaiarania Ba Casaraiia KaMTIapHHHT SPOKIILIHE
MyAgaTHIA  axamuar Oepuw  kepak.  @oligasanmnaérrad kannt  kanua ko
MyoManana G¥iea, Gy3ryHIAra YHH OUHLI IYHYANHE ocoH OYIEIH Ba ¥ WyHYanap
garTa Kuimarra ara Ovnaam. by acocnil kouga OVnM0 KQIMTHHHT SPOKTHIHME
MYAAETH Tyramy DHaas yHA TVEpH BVRoTHI kepak. Myammonn “del” &xn “rem”
KOMAHIACH OPKATH ONEPALHOH THIHM SHMMACHIA HRIAN OVIFyHUMHHHE KATTHE
guckgary axfopoTHd kaita Tariald onmaciuradn kadonatiamaian,  YyHew
thatinam A¥koTHga YHUHD Hudgare Hapeanap i¥konmalian, Gankn THIMMIa
pakar  XOTHPAHHHE  YHIA  wEpaTHArad  sueiikanaps snam DOWKA  AHIW
MABIYMOTIAPHH G300 yayH DV LUIHIHEE DHIIHpPaIH.

Acocuii myammonapiad Oupr maxguil kanuT TakcHMOTHHHHD xas(ons
Oowrapysuanp. MM puomariiradna xaM yHUHED Xap OHP WIOTHPOKUHCH YUyH
KAHIARIHP KaJIHT QI YOVIH Kepak OVianm.

by wyammonn  eunin  iifiapugan Oupn kanutHd napuanaw (8w
saxdmitnnenn O3} 6Vaubd, Gyvaga kanur Oup veua O¥aaknapra OVaMHAOM
[3-4, 6]:

k=k @k 3. Bk .

Vuuar xap Odp ke VanHuer kadans O¥Hnua wobopanaan. Kanuraw
AHHKIAIN YayH Oy3ryHuM Dapua kadamapra GUp BaKTia yIaHuInn kepak O¥nams.
Byuaa arap Oy3yHUM KIAT KHCMH Y3aTHIAIMIEH KAHAIIApAad OHpHIa KHpHILTa
mysadupar, DYica, ¥ KANHTHHHD KOHYHMI THEIGHMIOAD TYCKMHIME KHIAMLIR
MY MEHH.

Hxopuaa aittud Vounranges, 1 ma mwrporay Yaapo Gap-Oupaaps Ounan
nmin—1)
2
ganut  kepak OViagn., Tawkmunab  Vruarasmpes, Oy ¥s  naslarmpa  karma

Max (il axDOPOT ANMALIMHHLIN YUyH TA YI0K MYIIATIH TYPIH Maxduii

MUKJOPIArH  KAIHTAApHH OOLLKAPHIU B4 YIADHH TAKCHMIALL MYAMMOCHHH
geaTupud unkapand. Assan aiftinradies OyHIA CoaHC KANHTIApHiaH sa Oup
HEUTa CTATHE KanTiapaas (poigananum adazaipok.

by smacanasn ednil yuyd s¥nnald nporokoinap Woad UHKIITEH, yaapia
CCAHC KAIMTHHM TAKCHMOTH YUyH CHMMETPHE KauuTid  Kpantorpadissas

(proitaanannnain,
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1.2,  Kpuntorpagik KaanTIapHl TAKCHMIA YCY1APH BA
cXeManapu

Kanur rakcHMuall  KpHOTorpa@HasuHr  acocHil  Macananapuiad  dupu
XHeo0IaHuD, KANMT TAKCHMIA KAHIai BASMATIA AMANTA OLIMPHNAGTTAHKTA
gapald yHH cudliHUHT OMp KaH4a voyuapy smaesys [5-7]. bByryere gydia
KANNTIAPHKM  TAKCHMIamaa  Dup  wanua  yevinapaad  Qoigananmmaan, Oy
YOYIIAPHH KVIMAATE CHRQUIAPTA #aMIan MyMEHH:

1. Omkopa y6H0H KM,

2. Owkopa goiiganadnin MyMEHH O¥Irad KaTauor,

3. Oung ganuriapassar HM.

4

- Opg, kanuTiap cepruKaTiapy,

Oung KAAHTIAPHH OIIKOPA YB/A0OH KHAHIN

MabiryMoT ANMAITHHYEHAL HIITHPOE 3TYBYH MXTHEPHHA TOMOH V3HHHHD
OUHE KAIHTHHH KOMMYHHKAUHA BOCHTAIAPH opkain Dapua HILTHPOKUYMIEpra
TAKIMM FTHIINA MyMend. bynaail Snpanysandr Kynai 6¥numy Gunan dupra, sand
TOMOHH  Xam  Massyl MxTiépuil kmmm Dyniail owkopa b00HHH  DEpHIIM
myMEnH,  Hopan, wxteépall g (Oyarydaun) Y3 A nwrapokdas ged
TAHHITHPKHD, OUME KAIHTHHE  Tapsoxiarn Dolka  Mrepokusra 000
MYMEMH ERM OUMK KaauTHHE DapuanuHr (oiianaHuion yuyH TAKIMM  STHLIIH
mymens, Gupnbrapanrn ounirysra kanap Oy3eyHYn A MITHPOKYMIA KEIraH
Dapua wadp MaTHIApHH YEMIN BA OUMK kanuT Epaamuga ayresTidiransnam

(TCRUAPHIL BA XAKMITKHEIHIMHN Tacangnan) uMrordnra ara 0V naun | 1-pacs).

1-pacy. Ouuk KATUTIAPHH OLIKOPA YRIOH KHIHL



Ouikopa doiiganannim MyMKHH GVIraH KaTaior

Ouuk  wanutiapaudr  owkopa  Qofiganasmm symgns 6Yuran Gupop
JMHAMME KSTAMOTHHM SPATHIL, XHMORIAHUIL JAPAKACHHHM HHCDATAH OLIHIIHHI
TARMHHIAMN  MyMEiH, OUHE  KAIHTIApHUHD owkopa  QoiaanaHum  MyMKIH
OVIraH QMHAMME KaT@lolHHE KY3aTHLL BA TAPKATHIL skasoDrapidry Gupop Oup
HILOHWIH MAPKAS EKI TAIIKHIOT THMMACHAA DVIMILY 103HM.

by smapads kyitnaar Sockruiapan ¥3 nunra ogaau [38]):

*  BAKOJATINAHTAH TAWKHIOT Xap DHP HIITHPOKYHHHHT MCMH Ba OYHE
KAJHTH KAl STHICAH KATATOUHH WAKIIAHTHPAIM,

xap OMp MIWITHPOKYM  VIMHHHE  OUME  KAIWTHHH  BAKONATIAHCAH
TAWKHIOT  EpoaMuaa pyixatoan  Yreasaan.  bynjaad pyixargan  Vreazum
HIITHPOKUHHHHT  LIANCAH  KeIMIIMHM  CKH XHMOANAHIAH — KOMMYHHEALM
KAHALIAPH OPKANH DARAPIIMIIMHIY TANal YTanm;

®  xap DHp HINTHPOKYH OUME KAIWTO3H KATTA NAKMIATH MABIVMOTHH
pbopui yuyH Qoligasanradd vaye kB KAIUTHHHD 00pVeH Tywrand douc
HXTHEPHIT BAKTIA MABKYL KATUTHY DOLIKA SHIHCH OMIAH SIMANTITHPHIL MYMKHH;

*  BAKTU-BAKTY OMI8H BAKOJATIAHIAH TALWKWIOT KATAIOIHH THIA1Mruua
EKH YHIE KV ILMMUIapHE YbI0H KHIHD Dopaii;

*  MINTHPOKYMIAP WIYVHHHCACK KATAIOCHMHT  30CKTPOH  KYPHHHIIATE
KHPHIL XYEYVEKMIE XaM 503 DF MM MyMesd. BYHHHE VUVH MABIYMOT AIMAITYEIH
HIITHPOKUHIAD  BA  BAKOMATIAHIAH  TAWKWHIOT — Opackis  ayreHTudMeais

BOCHTANAPH KVUIAHMAIAH AN0KA KaHann Tanad kuadHagm (2-pacm).

Ouuk
KAIHTIapHH
pyiixarra
oJIHm
MApPKAIH

KU,

la



Z-pacsm. Omrkopa Qoiigarannm mymeus 0¥rad karanor

by cxema skka taprudia OWEOPA YeIOH KHnMura Huclartan aHua
XpMORnanrad 6incana, yHuer xam sandy romodaaps massya. Avap Oy3FyHUM
BAKOMATIAHIAH TAMKMAOTHHHT  Maxduil wanurwam onmwra €su xucodnad
rondwra Mysaddpar G¥nca, v karesil MwoHY OHIAH COXTANALWITHPHIIAH OUHE
KANMTHH DepHIlN, JeMAKKH, MOBIVMOT SIMALHHYEHLA HXTHEPHH HIITHPOKYH
HOMMIAAH MIOTHPOK 3TN Ba  wxTHEpuil  mwrmapoxunra  mMyoEQUIaHraH
MABIYMOTHE  VEHIWIH MymeaH  O¥nagw. Karanorga caknasyeun  xaliaaapeu

Varaprupui Epaasia xam Oy 3rvHIH WYHIAH HATHKATE IPHILTALIH MYMEMH.

Ounk KAMHTIAPHHHT HUIOH IR mMandan

by cxemajna  ManiyMOTIEp  ANMAWMHYEMIA  KaTHawyeud  Dapua
HIOTHPOKYIIAD OMHE KAIHTIAPHHMAD JHHAMAHE KATAN0IHHH TABMAHI0EYH Dupop
Gow sakoaariasra obeext Gopaurndn dapas kunanu. bynagan ramkapu xap Gup
HIOTHPOKUHIE MAPKATHHHT OUHE KAAMTH MABIyM, JekdH dakarriia Mapeas vera
moc maxdguit xanwram Ouaany. bynaa kyiisgaruaap Oaxapunann (3-pacs):

1. A Gownad Gepysun cana/Bb (sakr Genrncn) xVAmran xabapHi 0ulK
kapriaapauar MMra B siumHposdHHEHE ROpHIE 0uHE kaiuTd cVpoBHOMACH
Omnad wHopaan.

2. HM ¥s saxdmii kamare Epaamuga wndpnanrad xabap Guian skasod
Depaan. by xabapuuar wudpuan A Gommad depyeun HMHHD 0uME KaIRTHIAH
ipofiganannd OUHLIH MYMEHH,

by xabap kyiingarunaprn ¥3 HUHIA OIHIE T03HM:

— A mwrapokuas B norrupokaira pbopamurad xadapaapHy wudprame
yuyH B MIITHPOKMMHHHT OUHE KAIHTHHI,

— A romoHra wasobHH  assanrn  w0opwirad  c¥posHoma  GHiad
ragkocnamy sa MMra wbopunranna it¥asa Yeraprupud gdilnnmaranura miuiosy
XOCHI KHITHIIH YUyH ¥3Hra Xoc e poBHOMAHN,

—  maxcye casa/Bban, A wmurruporuan xabap MMuauuar B umrapoxunsam
WOPHI kanHTIaH Gapk KUIYBUH KAIWTAH 3ckH Xabapuapiaad OHpH 3MAacianrura
HHOHMOFH YUY H,

3. A Downad Depysud B mnmHpOKUMHHHD OUHE KATHTHHE cagnad kidnm

Ba  yHaan B mwrepokusra  wlopanaamran  xabapaapiad  wedprnawia
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fpoiinananany, Oy xafapia A HIITHPOKYHHHMHT WACHTHQHEATOPH Ba YOy
xabapaunr Maxeve Benrucn 6¥nran cana xam xafin sranaam;

4. B wasob iifiosun A wnTHpoRdHHEHD 0uuk kannruan MMaas A
wdopyeun B kalyi KunyBUMHIHE OUHE KATHTHHM OJCEH YOV DHIEH 08,

5. B swasod iifunosun A OSownad Gepysunra B HuAr kansou Ouiad
wpranran xadapun sa A OOpYBUMHEHE KVIIAH CaHACHHM, WYHHHTIeK kabyn
KIJIHHFEH  MabIYMOTHHHT  000pysuncH B Sxadinrira  MIMOHTHPHIL  YuyH,
B MInTHpokus TOMOHHAH MEHEPALHANAHIEH SHIH caHan! XaM Kyuud wodopain;

6. A Downad  Oepysun, B wwrupoxumad masod  wDopysuu
A HIUTHPOKMH  SKAHIHIHIE MIOHHIIH  YYYH, YHHUHD OYME  Kaoutd  Onigad
wHdpnanran canany kadrapud whopain.

BN
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J-pacw. Oung kanntiapauar UM

Wlynaait kuand, onrwra xabap wfopumn Tanad KWIHHAD 9KaH, AEKHH
Downgars TVpTTacHed 000pUIn KVIHEYS Tanal KMIHHMAIM, UVHEH HKKLIL
TOMOH Xam  OUp-OHPHMHHHD OUNE KaMTHEM eilnnaanns  Qoiijananmm yaye
cawnad Vit syMemd, OyHH  Kelwwaw  feiimmaan.  Bakrti-sakrn  Onnad
HIITHPOEUNR Kaorarianrad xaspens MabiyMOT AIMALTHHALT HWMKOHHATHIA 308
OFmuim yuys 3 agpecaTIapuHUHD HHIH OUME KAlWT HYCXANAPUHK cipanin
nosum. Ounk kaauTHrir M TapMOKHHHE YCKIaHraH KMCMH OFIHG, HINTHPOKYH
yHra Exnuima onnd Sopaokdan GFarad xap Gup AHIM AAPecaTHHHE OUHE KLl THHH
OJIHLE YUYH MYPOIKAAT K 103um. MM TOMOHHIAH IOpHTHIYEUM HeMIEp Ba

OUHE KAIRTIAD KATAIOIH PYXCATCHS KHpHIIra Hueharan sand 6¥nb konaim,



Oungk kaauraap ceprudgmeariapn

CepruuEaTinap  HINTHPOKYMIAD TOMOHHIAH OuUnK  Kaanriapaudar MM
OHIZH ANOKACHI KAUIHT AIMAIIMHYBH Y9¥H  HUUIATHIHIIN  MYMEHH  D¥aud,
ANMALIHHYE YOVIH XYAAH OUHE KanariapHadr HMasHr §3naan onum yoyiuies
HINOHWIH YCYJIHH TALMHUHIAWN 3apyp. Xap OMp ceprudmiar OudK KauuT Ba
Dowka MasnyMoTHl ¥3 wanra onran 6¥amd, ceprudurarnapansar MM romonnaan
HIa0 YHERIA0H BA HIITHPOKUHTE Moc Maxduil kanurn Gusan Gupra Oepriain.
Bup HIITHPOKYH §IMHHAT KAAHTH TYFPHCHOAIH MERIYMOTHH GOLIKA HIITHPOKIHIR
VaMHMHT cepriuEaTiin Depuin opkank eTkasagu. bowka nurtHpokuniap sca
ceprugmrar MM romodngan  OepuiTaHINrHHE  TEKIUHMPHILIAPH  MYMKHH,
Kenrupuaran exemara gyingary ranadnap giinnamy [38-39]:

- Xap OHp HINTHPOKYH CEpTH{MKAT 3rACHHHHT HCMU BA OUHK KaIHTHHH
AHHEIALIN Y9yH CepTHMKEaTHR FKIIL HMEOHHATHIA 312 OVIHIIH Kepak;

- xap  Oump  wwrapoxad  ceprudurar  ceprafmeariapauar MM
TOMOHHIAH DEPHITAHININTA BA ¥ COXTA IMACITHIHHE TEKLWINPHIL HMEOHHATHTA 314
Oy kepag;

. thakarruaa ceprudurariapinsr HMrinsa ceprudmkariapsn sparum
Ba Y3rapTHPHIL HMEOHAATHTA 313 DYIIHILH Kepak.

CeprupraTil  HINATHIRL cXeMacH kKyiunardaa (d-pacm). Xap Owup
HrTHpokYn cepridurariapauar HMra ounk KaanTHi TAKIMM 3TraH Xonia Yaura
ceprudmrar  c¥pad  mypowaar wunags.  C¥posHoma  waxcan  éku Gupop
KHMORIAHIAH AN0Ka BOCHTACH OPKATH MYPOKAAT KWIHIDHA  tanad  ragn.

A mwmuporuy yuys wony manbau C,=E,, [T, 1D, KUg] ceprudmkar Gepain,

Oyuaa &R, — UMuusr smaxdmii ka0 — B MIUTHPOKMHHHHT OUHE KAIHTH;
1, — A purrupokunsuur wacHtapukaropn; T — wdopuiran cada/sakr. A
HINTHPpOKYH Oy ceprrdmraran uxTudpuil fowka murupokanra Yeuwn sa kabyn
EIJIMIE YOyH 000pHINH 3.1:,.'M|mu:
l=b, |E. [F.i0, kU, )|=(T,D, kU ),
Oyuaa, kU, — HManar ounk gangrm; £ — A MIDTHPOKUMHHHE OUME

KAaJIHTH.
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d-pacm. Ouuk KATHTIAP CePTHPHEATIAPH

Ceprudmraran  cepruguearnap HMuunr ounk  wanure Owian Vi
MYyMEMHIMIY,  ceprudiicar  afinan  cepruduearnap  HMuad  kenrananrismn
gaonaTiaian. 10, kL7, aieMeHTIaD OAYBUMIa CeprHibHKAT ITACHHHHI HCMH Ba
oumk  kaamrian  Omagupagu.  Casa/Bb T ceprudmearnnnr  k¥iuannimm
smyanaruay  anugnaiion. Cana/Bb gyilmgary  TascHplap  KeTMa-geTiIMriaaH
myxoazananrad OV wepak,  byisFyHUM A MINTHPOKUMHEHD  Maxdui
ganuTHHl Gaamnd osrad 0¥acud. Y xonna A mwrrapoxkan sHrd (daxdudi Ba ounk)
ganuTaap ky@runn  resepauminaiion  sa ceprudmrariapunar UMra  snru
COPTHIMEAT OIMLIL  YUYH  Myposkaar kunagw. by sakrna  Oy3FvHUB  3CKH
ceprrdmrar acocuna xabap wmwnab, yan B wwrmaposxunra wobopanu. Arap B
HINTHPOKYH  XalapHi 3CKH O4WNraH kanut Ounas wdpraca, Oviryaum Oy
xabapun Yeuil onand. ByHaa Bazust myMmiguH OVICEH THIHMIADHM 3CKH THIHM
DeRop KHIMHTAHH TVFPHCHIA Xabapaop KHIHHMAIYHYA KATTHCIHIHYA KOIATH.

Ouik KUTHTIAP TAKCHMIAHTAHIAH KeluH XabapiapHi KYara KHpUTHIL B3
OYIHIIAH XMMORIAHTAH AM0KAHK TAIKAL YTHI MYMEHH OVans. JlekuH ouik
KAUHTIH WM pIaii ey KVIIEHEITAH 18 MABIYMOTIAPHH Y3ATHIL TE3IHIH HueDaTaH
CeRMHIAMANN, Oy EVIIHAYE HITTHPOKYHAAP yayH THFpY kelvaiind, Iveuur yayH
acocad Mepkeis TOMOHMIAH TAKAMG 3Tiirad Maxduil KT TIApHHHD TAKCHAMIALL
cxesacHtan ofdanannmann [38-39],

Taknudy srunran cxesa gyiimparnngan ubopart (5-pacm). Arap A Sownad
Depysun B mwmupokan OniiaH MaksIyMoT anMamsmora 0fnca, kyiingarn sapadu

TAKI HqJ ITHIAOH:
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1. A worruporus (oumk/Maxduiil) kannrap syrudn redepagmsiaiion sa
B surrwpokaura £ sa A murrwpokauanar wientudumkaropn 0¥aran [D| vu ¥3
HuMra oiarad xadapHn dopain,

2. Kadyn wwayeun B saxduii ganer b an redepaunanaiian sa 6y KUIHTHH
A HIITHPOKMHEMHT OUME KanuTi (iiad wadpnal, A MnTHpokanra dopajii.

3. A wwrwpokan D, tEH_-‘ [ﬂ'h-]] HU Maxduil KanMTHH THEIAW  YayH
xucobnaiian. Cakarrnia A muTHpokidd Oy xabapHHHT WHOPHHA OMHILH MyMEHH
Onrann cababium arar wy MekH moTapokus A sa B &y aunr kulivaran Suaann,

4. A mrruporuy k8 kanpran, B womwporas sca &L vn iV kunand.

i = (DKU || ID =

Q . ( B )
7 k_

:r {EJE};."IIK.\'] __,,.//

S-pacs. Maxgmil kanmrnap rakermaawsaudr Meprens cxemacn

Mekgana A sa B mwrapoxum &y ceaHe KauuTHHE EViLad anbaHasui
wrdpram EpaaMuia XMMOLIaHran anokatad doiaanadning mymens. Masiymor
ANMAIHHEYEY CVHIHAA A worupokan xam, B moraposan xam b BHr @YK K@,
Cogga  rysiidmnra  kKapamaii, 0Oy oporokoa  swmubopra  foiuk.  Aloka
DOLWNAHIYHTE KALAD XA, AM0KA TYFArAHIAH CVHE XaM, Xed Kangalil KaiuT MaBuy]
Ofnmaian. WyHHHD YUyH KAIHTHHHE KOMIPOMCHTALMEAHHM {0DpieH3naHui)
xashy wyda kMM Ba Oy BakTAa anoka xusoanadrad Gynaam. Jlexwn Oy
npoTorod daon Lywysra Hecdarad sand. Arap E Gy3rvHUHHHHD AN0KS KAHATHIA
CYKIIND KHPHI HMEOHMITH Magmyi OVica, ¥ SHUKIAHIVHIA KAJAp AN0Kara
KYIHIAIHYA Y TYP STEATHILN MYMEHH:

. A wwrupokad Gup syt ouns/maxdmii (kU kR;) xaneraapen
reHepaumsaiian, cyurpa £U M Ba A MISTHPOKUMHUHT wacHTHgMEaTOpH [,
maesy OVnran xabapan B purrupokunra odopaim,

2. E Oysryeue xaGapus Tyred kolaan, VI3mHEEr xyeyeuil Gup acoedr
ounk/maxdpmil (AL ARE) wanurnapunm xocun sumnagn sa KUy, 1D, massmya

O¥nran xabapuu B ninriporunra obopain.

21



. B swruporyn &, saxduil kanuTHe redepauus KHagHn sa E“”[k_.,.]
HH HOBOpLL.

4, E Oysrynun xabapuu Tyru® wonamm sa p |£, [+, ] xucodnaw
Cpoamuag b, HUHD KHEMATHHA TOMAIH.

5. bysrynun A murrupoxunra £y [-‘f_.,] Hu roBopaiH.

A wrapokuy xam B nmporanra xam &, Masoys oVaanu, texund ynap E
Oy3ryvHunra xam kK, sasaysmarasae Omnmmsvaidae, Wlyausr yave A sa B
HIOTHpORYIAp &, gad doilganannd xadap anmanHanapn MysMeds, E Gysryaum
anoka kaHanuia dowka gaon eyeunud kupaaiian, gakarruda xabapaapan ryrud
gonanau. &, He Owaran xonga Oysrveaan wxreaépuil xadapen wedprHal ouMmg
MyMEHH, aMmo A Ba B nwrapoxamnap Oy myammogan Oexabap OVammann,
Jemag, Oy npotokon QakarriHa xadapuapHi naccHs TYTHD KOIMM MyMEHH
Dinranma Qoiiga depaum,

XO3UPrH KYHOA KPUITOrpadiuy KanuuTIapHH TAKCHMIAWHUAT OHp Heuta
cxesanapu Masacyn. Kyinga yiuapauar Gasaniapuin kVpud ankunaim.

Hacnuraficn wamun Mapramuig cremMaigpy UKKERTa anropHTMIAH TAlikm
ronrad:  Jouwmaseud  kanuira  onf axDOPOTHH  TAKCHMIAN  BAa  KAIHTHH
WAKAAHTHPUIL. BUpHHYY AnropuTs EpuaMmis KaauTra ouf ax0opoTHIHL OUHEK
gucMM Ba Maxdui KMemi (xap DHP TOMOH Y4yH) FEHEPALNS KWIMHALK, OUHE
KAJIHT XAMMA KHPHIOH MYMEMH OVIraH oddK cepBepra soillalnrupiiiaim.
Mrrusun anropurs abosenTaapaa Mamgyl 0¥arad maxdmil sa HoWNaHFHY KATHT
MABIYMOTHHHHD  YMYMHH  OUHE KEHCMH  EpJaMuiE, yiaap  opacuiarn ¥iapo
DOFIAHHUHEN AMANJATH KAIMTHHA XHeoDiam yayH Myskannanrad. Caknanaauras
BA TAKCHMIAHAIHTAH Maxdui xansmm axbopOTHHAT XAKMUHE KAMATTHPHI YuyH
gVuannnanm, Jdactnadekn KamnT TAKCHMIALL CXEMACH TYPFYH OVIMIMN, ShHH
EOMOpoMeHTaMsga, Qupubrapnuxia  &kn Gavsn  aboneHTHapHuar  saxdui
KCHIIYERLA KANHTHHHD OHP KHCMHHH OURIHIIHHN 3TH0Pra OMMHALKN BA Te3
MOCHAWIVEYAH — AbHE ODPVCHINAHTHPHITAH KAIHTAAPHKM unkapud  Tamanm
OPKAIH TE3MHKAA THENAL BA AHTH A00HEHTIAPHH YIAIH HMKOHHATHHA DepHin
KepHK.
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Maxghudt wnemaapnu ondudenyuainusunn  sa aymenmugnisayus e
MABAMUHTAD MAKCHALILIE CXYEMAC]
Kyilngars 6-pacsia KeNTHPIINAH CXeMa (aodl Ba NACCHE XYHYMIAPIAH

XHMOHHH TAbMHHIAH M.

W E,, D, T,
/'___..--'—— u'b-lr".inl_" N:]
. S{_ B -.___\\I
] "
(3) £y, [N.]
wk. g, k]l

G-pacm. DA Ba HACCHE XYEYMIAPAAH XHMOAHH TABMHHIALL CXEMACH

A psa B wkopuga gentHpuirad cxemanapiad Oupe épaamiia  ouMk
KAIHTIAPUMHN anMamuHiiiran 0¥ e, bysaa kyiingars amannap Damapuiaiu:

1. A mwrepokuas B swrripokanra wadpianrad axfopor miHATHIL YuyH
A HITHPOKMUHHHT [, MACHTH(HEATOPHHN BA Ny neepaoraco Huil coann 3
puura ouran xadapan B oandr ounk kaawty AU Epoammaa wndpnand B
HILTHPOEUHTE D0paIH.

2 B wwrrupokusn A MIOTHPOKUMIA  YHIAH  OJIHHIAH N,
neeggoracodnd il cornn Ba aHrd B Mumupoxud TOMOHMIAH IeHEPALMANAHTAH
N, neesporacoanduii connu §3 wunra onran, xamna £U épaasvmaa wmdipnanran
xabapun w¥naraam. N, HUHr xalapia MaBKYUIHIH A MINTHPOKYHHH Xabap
rbopyEaH B HINTHPORYH IKAHTHIUEA HIIOHTHPALH.

3. A pwrupokud xadapHy B WIUTHPOKUHHHHE OUME Kanure OMiaH
wndppirad N, 1y kaditapuiun xabap obopysun A sxaninrura B ai ninonTHpann.

4. A wwrupokun &, wmaxdmil  wannran rannad Boawrepoxaura
M=E, E‘Em.[ks]J xabapuu WOOpaaH. B HIITHPOKUHHHHI OMHE KaAHTH Gu1an
wadpradran Matidd  Qakarruda B prmaposvsrasa VeHiD oaMiidHE,
A wwrpokun  xabapuse  wmaxguil ganprs Owiad oooppioame aca xabapHu
ipakarruia A HTHpokaH ooopraduan kadonaTiaim,
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5. B wwrupokun sca p, [£, [m] #u xucofnad maxduii kaniuren
THEIAHH.

by cxemannar Gowmmgard yara avan UMaarn ouns KainT TapkaTHImHHAHE
YUTA CVHITH aManura soc kenaan. Harwsana, maxduil kanuriap anMalinHiLia

Oy cxema KOHPHACHUHALIME Ba ayTeHTu(HEaumsny kadoaarnaimm.

[ ubpud exewa

Maxdpuil KaunT TAPKATHILNIACH OUHE KaiuT Ouaad wxdpratiHuar aHa Gup
cxedacy  rubpua  GHmawysd  OVamb, v IBM pupmacHauMAr  cynep
goMOsOTEpIapuaa Kiadnnaan [39-40]. by cxeMa KAIMT TAPKATHIL MAapKasH
HIOTHPOKMHM  EV3aa Tyrangu. byagaii yu Dockumunm  SHIQIVEHMHT  ACOCHIE
EyiHaary ManTue Eraan:

- mpoyedypataprune  Oaxcapuany mezmwen. By MaHTHKKA
TPAHIAKIHALAPHH Y2ATHINTE MXTHCOCIAMITAH HAOBAIAD (IPHIGKEHHE) MOCIAHIaH
O¥mDd, DyHIE CCAHC KANMTIAPH Te3-Te3 aaMamTupud Typuady nozuM. Ceanc
KAAHTIAPHHE OIIKOPE KANHTAH cxema EplaMuiaa tapkarunuiny, Oy cxemaja
wadpram  Ba  wwdpHEM ouHll wapafHuis  MUUIATHIAIHraH  Xucobnam
pecypenapura k¥Vimsaguwran o warra ranabioap o xucobHra THIMMHAHD
YHYMOOPIHIHHE #yaa xam nacaftupud wobopumy MyMydd 304, Yu Hockuuin
HEPAPXHALA  OUMK  Kanutr Ounad  mudpran  MurapoRdunnap OMIaH  RandT
TAPKATYEUH MAPKA3 OPACH/IA TAKCHMIAHYBYM ACOCHH KaIMTHH VIrapTHpHil kadu
DakIM XOIUIAPIArHHE HILIATHIALN,

= gamapuayvesy  sMociuk  (edpampan  cosvecmivocms).  ubpua
CEMAHH MABKY/L CXCMAHHHIT KaiHT TapKATHIL MapkasH NpouSiypa sa 1actyp
TAEMHHOTHAE MHHHMAN VIraprHpUiniap £¥30a ryrran kerraiitvacy KYpHHRIIIA
DCOHIMHA TRADUE YTHIE MYMEHH,

Owropa wanut Ouwiad mudpram DOCKHUHHN  KVIWMI  acoCHil  KanuT
TAKCHMOTH BOCHTACHHH MyXO(AIACHHM B caMapajopiMraei Tasmunnaiiogn. by
3ca HUTTE KAIHT TAKCHMOTH MAPEAIHHHHE kinad oup-OupHiaH eTapiiua yiok

Macofana RoiIanrad HITHPOKMHIAPIa XHIMAT KVPCaTranaary aEaiinrnimp.
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1.3, HocuMmMeTpHk  alropuTMIAPra  acOoCHaHTraH  KAAHTAapHH
TAKCHM/IAN AJCOPHTMIAPH BA NPOTOKOLIAPY

1.3.1. Qudpu-Xenaman aaropurmu

Y. Hudupn sa M. Xemmman rapuxia GUPHHYH OUHE KAIATIH SAFOPHTM
Ofmmd, ¥ 1976 dwenpa mmwomad  unkmorad. YHUHD  Xasousnurg
(kpunrobapaouuiiirn) derin MaliaoHia AHCKpeT MoraprdiMiam MyaMMOIapHHI
UM KHAHHINIHCE ACOCIAHIAH,

Jadups-Xeanman anropurMuiad A MnTHpokdd Ba B mitupokan Ypraciia
KANMTIAPHH TAKCHMIALL ANropuIMH cHpaTHia KaluTHM FeHepalud KHIHWAa
HUUEATHARIHE  MYMEHH, aMMO MABIVMOTIAPHM Wadipnam sa  Aemwdpnania
HiaTad O vaii .

Jadups-Xeanman  anropHTMHHHHI  MAaTeMaTHKacH — cofda.  Agssan
A wwrapoka sa B owwrmapokun Onpraamgia kartra 1ty omo Ba g COHIApHM
raHmamank. by wekw 1v0 con maxdwmi caknaHmion wapr svac, A wsa B
HITHpOEUHIAP oudE Maxduil OyaMarad KaHAT OPKLUIH KeOHIIHD OIHLUI MYMEKHH.
by conmap xarro doigananyBuniaap  rypyxmaa  dupranakiga xas  (Dapua
roilanaHyBSHIAD VIVH YMYMHI) HIUIATHIHIIH MYMERH.

Keiinn xyilniars npororon aMaira omupriaiu (7-pacm):

l. A wwruporun  wxteépuil karra vl coH ¥ Hu Tannadan sa B
HILTHPORYHIE BV HATAH:

X =g" mod n.

2. B wwrrppoxun xam uxraépuil karra tyvd con p oHM tadnaiian sa A
HINTHPOEYHTE BV HATAIH:

¥ =¢" mod n/

3. A mwrrHpokud Kylinaarusg xueodiaiiam:

k=Y modn=g" mod n.

4. B mwruporan sca kylngaruas  xucobaaiin:

k' = X mod n=g" mod n.
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&g p | { b

A=g"modp # A j— B =g"modp

K=B"madp ' It. £ ]- K= A" mod p

o vy N Py
& = A" mod p= (g" mod p)* mod p= g mod p= (2" mod p)° mod p=B" mod p

T-pacs. dudppu-Xenmad anroprryu

by epaa & sa k' renr (k=k'). Xeu xannail ¥praga wyzarud Typrad yumHuM
gHinn Oy Kaiivaran xucobnad rona onvaid i, avHEY yHra dakar », g, X sa ¥ nap
MabiyM, KauoHKn yiap QHCKPeT norapuiv MyMMOCHHH cuud ¥ Ba ¥ IapHH TONA
ONMAac SEARIap, yiap Oy MyaMMOHH XaM Xan 3ta onmalignnap. Yyues Oy epaa
K — saxduit kamuran A mmrapoxud Ba B owwrraporus Oup-OHpHIEH MyCcTaKmn
paBHIIE XHeoDnaili. n Ba @ HY TAHNAN XaM THIHM XasCHIIHIHIA KETTA TARCHD
g¥pearani. (n-4)2 cond xam 1y0 cod OVianLmM kepak. Ba sHr MyxuMB noKY14
garra Ty0 coH OVIMIIH Kepak, UyHEH TH3EM  xasdounzadrs my  Vaaamgarn
COHMApHE TYD KVNalTyBUHIAPIa HPATHIL MYAMMOCHIA ACOCIAHTAH. & YUYH Xap
EAHIAl CoH ONMHHLIM MYMERH, S1yHER g Dapua xouiapia Moayis (mod n) o¥iinua
NHcoOmaHa . (ACIHEN OOraHia g xaM KHukuda OFIMACIIHIH Kepak, YHHHI XaM
CTAPIH Japamasa KaTTa coH OV Mn XasdensinkHl TabMunnald Deprina MyxumM

AXAMMHATIA Aral.

1.3.2. ¥4 Ba yuaan oprus doiifananysaaiap MInTHPoKHAATH
Audn-Xeaaman anropurmn

Hudupu-Xenaman KannriapHy TAKCHMIAI NPOTOKONHMHE OCOHIHHA Y4 Ba

YHOAH OpPTHE  HIOTHPOKYHIAP  YUyH  KEHralTupumm  sysemd.  Macanan,
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A nurrnporan, B nwrrsporun sa C mumaposay Duprameia saxdgmil kainiiapas
FEHEPALMA KHIIHIITH,
. A wirrepokyd HXTHEPHI KATTA COH X HM TaHNAHAH Ba KEYIIHZATHHH
xpcobnaiinu:
X =g"modn.
2. B wwrruporud wxtaépeil karra con v HH TAHnaian B3 KyiMAaruHe
Kpcobnaiian:
Y = ¢" mod n,
Ba VHI C HITHPOKMHIE #VHATAIH.
3. C mMwrvpokur AXTHEPHH KATTA COH = HM TaHlaiaM sa sKyiMIariHg
xpcobmaiiu:
£ =g modn,
Ba YHH A HIHTHPOKYHIE #YVHATAIH.
4. A murruporan B ninruporydra seyaaranm:
Z'=Z" mod n.
5. B nwruporun C HIITHPORUHTE A HATAIH:
X=X mod n.
6. C MmHpokas A HIUTHPOKTATA #HATAIM:
Y'=Ymod n.
7. A mrHporan Kyingarniy xucodaaiim:
k=Y"modn.

8. B HIITHPOKUH KVIHIarHHH XHeoDnai 1

r= 2% mod n.
9 C HumHpoKYH Kyin1araan xpeodnaiip:
k = X" mod n.

Maxdmil kanur k=X" mod n ra rvenr 6¥nagw ea xew kanpall Ypragaru
guinniap Oy kuimardd xucodnail onmaiingunap. [porokonas tipr sa yujaau
OPTHE  KATHAIOYBYMJIAD  YYYH  OCOH  KeHraiftupm  mymsdn,  dakart
roiigananysamnnap sa Xucobnam HoCKHEIAPH OLIALH,

1.3.3. Hughes aqiropurmu

Hughes amropursu Hudepu-Xenaman  anropHTMHHHHE  V3CAPTHPIICAH
papuanty  NucoDsanaay.  Hughes amropurme  gyiisgars  taprudpa  amanra
ompuaagn (8-pacs):
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1. A MTHpokYr KaTTa Ty0 COH X HH [CHEpPaUMs KMIA0H Ba KyEMIarsaHm
xpcobnaiiau:

k=g modn

2. B mwrupokus karra Tv0 COH Y HH ICHCPALAA KHIAIH Ba KYHHIarnHe
Xucobnal yan A HITHPpORUHra s RaTau;

¥ =g modn.

3. A mwrruporan B murrupokanra gyingarnan siHaTam;

X= ¥ modn

4. B nrmuporun Kyingaruas xucobiaiiam;

i =_}_:"lI

k'=X modn

Arap xammack THEpr Damapuiran Oynca, & = &' 0¥namn.
A B

X \ ,-# ¥

k=g"modn w }’=g:' mod n
X=Y modn — soii
X ‘ ¥

LJ i k=X modn

k= k'= X mod n=Y* mod n= {(g")IjJ't"mad n=g" mod n

S-pacw. Hughes anropirmu

Hughes npotokonwamser  uddm-Xennman  nporokonugas  adzamiiry,
Kk omaxdmit ceanc wanmTuHn Oornaddin O¥namacnan assal xucobnad kYW
MYMEMH Ba Oy KaauT Opeann A MINTHPOKYM MABIVMOTIApHH widpnad gyiinmm
mymEnH  O¥naan, sasin B owwrwporun Ownad SoFmadmaciad typud  amanra
OLIPHUIIN MYMEHH.
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Yo wmipianrad MabiyMOTHHE OHp BAKTHHHI ¥3u1a OMp Heda KHLMra
WYHATHINN MYMEHH, KLIMTHM 3Ca KCHHHPOK xap OMpHra aloxpaa-aioxuia

Y HATHIEH MYMEHH.
1.3.4. MTI npovoxoan

MTl npoTOKONMHHHI  HOMH  YHHHD  syammdoaps  xucobiaHrad
" Maypwomo M. Taxaunva ea X Huawnap wapadmra s¥iinnras. by nporokon
xam Jladdoa- Xennman nporoxoinra Vxmam 0Fnud, YHUHD KpuiTo0ap ionuiiinri
qerJH MaliaoHaa AMckper norapudmanammra acocnadran [14, 20]). bupok yuaad
fpaprin Tomonn wyngakin, MT] nporokoinia spunrodapiouiHIMrHHE OLIHPHII
Makcanuaa  kimmvua g Ba b Varapysusnapias  oiinananunany. Yy
OPOTOKOIHHHT AMANIAP KeTMA-KCTINrN Kyiinaarnua Damapunany (9-pacm). Iur
assaio A sa B nwrmupokusnsap karra Tv0 COH poBA VHHUHE OPHMETHE HIIHIH o
HHHI KHIMATH XaKH1a kennmub onaunap.

A mTHpoKdH §3 Maxdgmil kanuty @, 1< o< p-2 HH FEHCpaUWs KHIAIH Ba
Oy kanuT Eprammia

z,=a" modp

wdogann  xucobnalinn. A nwrepokud  xocmn  OVorad  kalisarau
B vwrrupokunra vaaTamu:

A=B: z =a"modp,

B wurrupoxan Oy MaskayMoTHE kadyn kunagn. Y Vauandr Gndk kannmu b,
=k =< p—2 HU redcpaund kunaad. by énug kanut épaamuia

z, = modp
notann xucodlaian Ba HATHMAHH A HIITHPOKMHIA V3ATALN:
B=A: z, —a mod p .

A wwrrapoxan z, v kadbyn gunagn. A sa B omuruporumnap ymysmil
MAX(PHIl KATMTHH FEHCPALIMA KHIHII YUyH MOC X008 YanapuHuur ¥, 12 x< p-2
Ba )V, 1£y<p—2 rtacoauuil COHNAPHHH TECHEPALHA KIIHULIADA  3apyp.
A murriporys FIHHUEE Taco udmil x COHMHN reHepauns Kunb,

o' mod p
wipogann xucodaaioy sa yvau B morupokanra yrataau:

A—=B o modp,
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B uwrupoxkun Oy masaysmorHd gadyin gpiagd. Y YsaauHr Tacogmdmuii
¥ coHHHM redepanns kunmd, o mod poowdogann xucobnaiian. Xocun Gynran
HarikaHn A wwrrapokanra yiarand, [y sagrgas dowuad, B nurapokuy o Ba
z, MEBIYMOTIAPra “ra. DHAM ¥ Y3uHuHr Tacognduil conn Ba BNHK KanUTHaaH
frofiganannd kyingary sonann xucobnain:

k={a®) -z},
B— A: o’ mod p o

A uTHpordd Oy MABIYMOTHH KAyl KMnagn. DHIM A HINTHPOKYH o BAa

z, Mawlymornapra ara. Y {3MaeAr tacoamguii coEM Ba UMK KANMTHIAH

fpoitranannd vindy wdogann xucodnaiimm: & ={a") 2],
Harusasnil KANHTHHAT yMYMEH KVPHHHLIH 5Ca KyHEIArH1a;

k={a’)  zz=(a’ ¥ x4 =™ mod P
A B
P, A P h
l=<a=pP-2 —_— I=h=P-2

_— Z, m)
Z.= a “modip) Zy= a"mod(p)

x, IsxsP-2 ['" R
X=a'modp) dum Ly === ¥, d=5y=P-2
—
' ' Y= a’mod(p)
= x =
K=Y (2.5 e —

K=X" 7y

(S J < J

k=Y (Z)'= a" modip) a “madip)= o " modip)
k=X (Z) = a"mod(p) a® modip)= o “modip)
K=K’

S-pacy. MTI nporokons

MT!  nporokonn  wy  raprebaa  amanra  owwpHiagH.  Yeia

KPHOTOTAXIMIMHHUAT  UXTHEPHIT  aNMAWTHPHILE  TOMOHJIAPIArH  KaJWTHHHD
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guiimarn Typunua OVanwera onnd wkenand. by sca yzarmna@iraH MabiyMOTHH

Veuw uugonnaTHEn Gyryaaai iifkoraan.9-pacy. MTI nporokonu

Kyiinga MT] nprokoin yuyH Xam MHCOJ KCITTHPHIEN,

p=9531
o = 1647
A a=126

A Z_ = a” mod p = 1647 mod 9531 = 3375
A— B: £ =3375

8: h=98

B: 2, =a"mod p=1647" mod 9531 = 84775
B d: Z, =8775

A x=38043

A: X =" mod p=1647""mod 9531 =972
A= B: X =972

Bk =I:rz']r'2; mod p = X"'Ee'l' maod If.:=9?3""-33?5ﬁﬁk!mnd‘353l=3564
B: y= 6083
B:¥V=o'modp=1647""mod 0531 = 4131
8= 4: Y=4131

wasoh: & =k, =& =3564.

1.3.5. DASS npotoxoian

DASS OpOTOKOIM  KAIHT TAKCHMOTH Ba  ayTeHTHHEaUMACHHHHD M
l‘[lLl']'}*I'[H:IIfH,JJ.El]'H ﬂll.’-iMﬂ'l'pHK Ba HOCH MME’I'[}I[K ﬂ:ll'UpH'I'M:Iﬂpl“ﬂ ACOCITAHNAH
nporokoagup [10-12]. bynga A sa B mruporumnap xamaa MM 5 $anapusanur
04K B ENHE KATwTaap sevrrira aranap, abHe &, &, &, Vapo sMoc xonaraa. by
g TAap GHIAH MOC PABHILAE XabapiapHd HM30MAL 5, 5., 55 .

DASS npoTokOAH CXeMacHin Kyingarn kentupuiamn { 10-pacy):

A—=5:R,

S+ A {B.Ay )y

A—B:{t, }RJH i, Am'ﬁ'p}xu kaub}km. :’:P :
B—=5:4
31



S=8:{Ak

;
LR

B— A{igh, -
Husourum
s
S ()41
5h 4
2} ':B!-F'.h}.l,'\ (50 ﬂ.1.J|.-JE-.1

/ [h{u'rt,..i.f,.-l‘,kph 1{{*1&1&.‘}\ \
/,,---"" APk, 5y F e

\\_&m {

10-pacm. DASS nporokonn

TBYk

DASS npororkonnsuar THank falun kyilnga kentupunagn:

— A mwruwporad MMra B nmmHpokusHEED OUHE, KATHTHHA OIHIT YYYH
Cc¥poBHOME KODOPAIH.

— UM B miuwtHpogusHAHT Kawre K, B V3HHAHD KanuTd Dunan assonad
y3aTajH.

— A mwripokan sasaymornapan HMawnr assangan maways O¥iaras
OuHK KANHTH OHIAH TEKINMPAAH, CYHIPA CeAHC KANMTH k,, HH Ba Tacoimdumii
CCAHC KATHTH kp HH renepalus kanagu, BB ¢, HH Ba KANHTHHHT APOKIHNNK
MyLIETHHE  K¥WHG, Oup  skuemubad  wedpoad, Onp wueMHad wssonab B
HINTHPOEYATA 1000opain.

— B wwrupoxun HMra A mwrriaposadsndr saeHtidugatopuan om
YuyH c¥poBHOMa HOOPaIH.

—  HM B BWTHPOKMHHHHP KAIHTHHH V3HHHHC KanuTe Danan uMsonad
Hopau.

- A wwreporkursuar Ba MMuwar xalapiapuiary mMasiyMoTIapias
(poiiganannd, B HmTHpoKduM A HINTHPOKYHHHHE  WM30CHHH  TEKLIHPAIM,

tacoanguii ceanc kanurn Kk, Hu, ceanc kanurh k,;, HU uHKapub onaam sa i,
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HUHD WHGpHaE 0und TAKPOPIAHTAHWAAH 3Mac, DankW Wy sakriary xadapiad
ipoliganannnadrraninra HILOHY XOCHIT KHIATH,

—  Sapyparra kVpa NPOTOKON TOMOHIAPHH V3apo HACHTH(HKANACHHN
TABMHHIALL MAKCAHIA JABOM FTTHPITHILMN MYMEHH.

1.3.6. lennnur — Cakko DpoToKOIH

Heannnr—Cakko  (Denning-Sacco)  OPOTOKOIH  OUKOPE  KaJHTIH
AYTEHTHPHKALMANALL  Ba  KANWT  TakcHMIaWw  nporokoid  6¥uambd, DASS
npotokoimaarn kabn MM Sapua UMK KaIMTIAPHUHT MARIYMOTIApD DA3ACHHK
TyTHD Tvpaan [3-6, 17].

Heanunr—Cakko  nporokosHadar  samdiurn wydaas ubopareu,
TOMOHIApAaH OHPH  CCAHC TYraraHgan coi¥Hr ¥amdm Dowka tomodgad  ach
K¥pCaTHIn HMEOHUATHTE 304,

Hennnnr— Cakko npotokoiuHiHr cxemact (1 1-pacwm)

A—= 548,

S = A:{d k), AB.ky ), .

A— B:{{k, ;.1 !.'.'". Vi A4k, I.v, ‘{B‘kh:.\c,, z

0 {Rap Laks, S A Aokals, 1By, //‘ (45

HuoirLen
B L i snl

(2)i4.k, }.s'_\ Bk, }sl

1 l-pacm. Hennunr — Cakko nporokoiu

= A wwrupokun  HMra  $apaunr sa B MISTHPOKYHHHHT
HASHTH(HEATOPHHN 0D0paIn.
- HM A wwrupordura Vanaudar maxguil kanumy dunan umzonaran A

Ba B HIITHPOKYHIAPHIAT 0YHE KUIHTIAPHHA Ba HICHTHPHEATOPIAPHHK Y3aTalm.
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- A HMIITHPOKUW CCAHC KAIMTH BA BAKT DCNrHCHHM VIMHHHI KalWTH
Ounad um3onad, cyarpa yau B HINTHPOKMHHHAD 04K KaunTy Onnad wndpnad sa
UMunar xabapu 6unad tingupud B surmnpoxaira obopaim.

- B ummapokun xadapun woadpuan ound, WMaunr oumk sanarnias
(poiiganannd KaIMTIAPAArY HMM3I0HH  TCKIMPanH, A MIITHPOKYMHHHT OUME
ganurugad Qoliganannl ceaHe KANIMTHIAMH HM30HH TeRIOMpagH, OVHIa ceaHco
KanuTH &, JaH A wwrupoxkud Ouian XaBoH3 MasiayMOT anMallHHYBHA
fpoiiaanannm MyMEdH OV am.

A mwruporumpad  kenrad o xadapia {{kﬂh,u:x"hb OIIVBUHHHHT

HACHTH(MEATOPH KaTHawMacairy, B nmrdpokudra A MIOTHPOKYMAAH OIraH
MABIYMOTIAPHH DOMKA HIUTHPOKYH Ouian OVIAIHraH HHIH CeaHcda V3IMHM
A nurrnporan ged s¥peartiiun iMroHHER Gepaau, by myammonn xabapra A sa B
HINTHPOKYHIAPHUHE  WISHTHHKATOPHHY  KVwad,  seHs Oy xabapHu

HILLTATHIHILHHM (akat wy ceane Dnad derapanal ocoH XA KIITHI MYMEHH,
1.3.7. By —.lama npoToroau

By — Jlama (Woo-Lam) npotokonn xam Jennnnar — Cakgo npoTokoin kabu
OWKOPA KANMTIN AYTEHTHPHUKALNAIALL BA KATUT TAKCHMIAN OpoTokond OVimd
[3-6, 17], DASS npporoxonmaars wabn MM Oapua  ouMk  wauWTiapHaHr
MABIYMOTAEP GasacHu TyTHO Typajiu.

By — Jlama nporokonn cxemacy 12-pacmaa Kerripuaran:

A= 84,8,

S—= A ik},
A= B: ,‘.»-‘i,R_.,I,'J i
B—58:4.8B iR}, .
S8 {'&‘-’}.-.-_‘ SRLY ~kah1"‘!ﬁ3}.u', }k.;, e
B— A:{{R k. A.BY; Rply .

A —rE:IRBE*IM.
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Hungsram

i siniin y P —
_— (@AB.(RY;,

(5% v wi i
{1} ’.ﬂ'.f:}s‘s "zu'-:--’?u-*-m--ﬂ-ﬂ-\

(6) {{R ko, A, BY, Righs,

{1 AB

3 {A R}y,

12-pacs. By — Jlama npotokomn

Suan By — Jlama nporokonusaar THI0E OaEHIHE KeITHPAMAS:

= A mwrwpokur MMra  $sssssr sa B MisTHpOxUsHHHTY
HACHTH(HEETOPHHR KO0paI,

- HM A wwrruporunra Vadeuur maxduil kanumy Ounad ussonaran B
HINTHPOKYHHHHT OYHE KEATHTIAPHHN Y3aTaai.

= A HIITHPOKYH HM30HH TEKILHPAIH, cVHIpa B HINTHPORYHEA YSHHHAT
HACHTH(MEATOPH B Tacoaudmil TannaHrad codHdn B MIUTHPORMHHUHE OUME
ganuTi Onnas wndpinad wiopaim,

- B wwrwpoxun sca MMra  ¥3mHMHEr  Ba A MIUTHPOKUHHHHD
HACHTH(HESTOPHHA Ba Tacoandmil Tannarad condn HMuuHr ounk kanunti Guian
wrApiad yIaTanM.

- HM B wwrupokunra smewxwra xadap wdopagu. bupusumcupa A
HINTHPOKYHHHT UMHHH kainmi SpraMijia MM300aHIaH OuHE KanuTi G¥aca,
uxxnHancnta HM gannma Ginan uvzonadrad sa B numrHpoRadHEHD OUHK KAIHTH
Ouman wuppiasrad A HINTHPOKUHHIHT TACOAMPHIl TAHIAraH coHK, Tacoiudui
TAHJAHTAH CCaHC KaluTH Ba A Ba B HwrHpokumiapHuHr wiacHTgMEaTopu
Gmann.

- B wwrupokun MM oumk  ganwrtw @paamuna xabapHuHD
XAKHEHILIHIHHA Tekmrpaan, ciurpa A nrapokudra UM xabapHHHHT HEKHHYH
EMCMHHM, YHHHI uM30cH Ouiad, ¥3mdHedr racogndmil rannaran cond Guaan

THAMpUD A HIITHPOKUHHHET 0UME KaTHTH Duian wadpnad wodopaiy.



- A pwrruporan MM pszocnsn Ba Y3uadar racomudmil  tannaran
COHHHHHI TEHIIMIMHK  Tekmupain, cyurpa B wmwrupoxunra B oraconmdmdi
TAHMATAH COHHU YHHHT CeaHe kanuti Gunan mudpnabd kaiita wbopain.

- B umrupokud COHHHHD WAMPHHEE 0440 YHUHD V3rapMaradiurara
HINOHY X0CHT KM,

Hocummerpur  anropHrMiapra  acOClHaHrad  KaHTIApHH — TAKCHMIA
HNPOTOKD/UIAPAIA  HKOPUIA KCATHPHAraH npotokouEapaad ramkapy COMSET
(Communications Setup, anoka ¥paarww), EKE (Encrypted Key Exchange,
wHdpnadrad  ganuToap  Ounad  anMawum)  nporoxonnapd sa SKEY
(MEBLIYMOTHMHI XAKMEXIINIHHA TEKILHPYRUM) JacTypH Masmy il OVaud yiapaad

MABIYMOTHHHE XaBCHIHIHAN TARMUHIAL YOy H (OHIANaHII MYMEHH.

1.4, CHMMeTPHE KPHOTOTHIHMJIAPIa ACOCHKAHTAH  KAAWTIAPHH
TAKCHM/IAL AJCOPHTMIAPH Ba NPOTOKOLIAPN

Ld.1. lamup nporoxoan

Cummerpuk  kpunrtoTwidmnapiad  sysadebasmarnn  Qoiiganannn  yuys
MAX (Pl KAMT TVFPHCHIA KeTHIMD 0NMIL, SBHI TVPITH HUITHPOKUIap Vpracuia
KAHTIAD TAKCHMIAHTAH DVIHIIN KCPakK.

Kyfnga Wamup nporoxoan ged arvanyeun (kanurens) ymysuil saxduit
MARIYMOTAAH DOMNANAHMAAH XOJIA KANMTHH YIATHIL OpPOTOKONMHH KVpud
upkmaaau. By nporokon kajamuapura Mysodiu kaauTHeHr Maxguiling macanacu
TABMHHIAHATH.

Wiynaaii wsdpoamw sa gewddpram araprapuodEpy smassyige [2,14]
Dapua x MABIYMOTIAP, &, BA §, KANUTIAP yuyH KyHMAArY wapt amapHiain:

E, (E, (s =E, (E, (x)).

¥ oxonaa A sa B HIOTHPOKYHIAD & CCAHC KATHTHHH Y3aTYBUM KyHHIATH
J-Bocknunn npoToroagad poi1anaHHILIERH MYMEHH;

LA=B:E (k)
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2B A E, (E, (k).

3 A B: Dy (E, (E, (k).

A B
Ky K K, 3
X =E’“'|Irx‘il f e Emrrj
— x

\_ e ,
k=k'= Dy fz) = Do Do) = Do Dol Evel Ea(6)1)

13-pacm. Hlamup npotokoum

Xycycan, Llamup nporokommsga moayias OVildua  papasara kirapuim
aManuaan poiaanasnm raknnd ynrad, ssHn £, (k) = k% mod p . lynaaii kuand,
0y OpOTOKOJHHHT KpHOTODApAOIIIHIH JHCKPET JNOrapH(MIall MACATACHHHHT

mypaskabnnrura  acocnanrad [2, 20], [amup DpOTOKONHHAHD  KaMUHIATH
WyHAaKH, By NPOTOKO/IA Ay TEHTHPHKALIMA MACANACH XAN YTH/IMATAH.

1.4.2. Huaxem-LIpénep nporokoan

Powep Hupxem pa Muxasn Wpégepnap  1oMOHWIAH  Sparanrad oy
HPOTOKOILIA apiHTP Ba CHMMETPHE KPHOTOTHIAMAAH (poitaananmiaim { 14-pacm):

. A uwruposus  MwoHwWi  toMoHra (W) VIHHHHE  HCMBHK,
B MurrHpoKdaHHEHT HCMHHK BA VIMHMHT TACOQH(HI COHMHEN yIaTam,

A= W: 48R, |

2. 3-MUIOHWIH TOMOH CCAHC KAIHTHH FeHepalmd KHiaty. by ceaHe KaliTHi
Ba A MUTHpoKMHHHHE Hemua B wwruporun Ousan ymymull O¥nran kanur

oprain wmdpnaiizg. CVarpa A HWTHPOEYH BA V38 yayH ymysMuil GVirad gkaner
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Epoamuiaa A MOTHPOKYHMHUHT TacodHduil cont, B HINTHPOKUHHHHT HCME, KAITHT
ga  wudpmaraay  wdpnaign. Huxost vy wedpnanrad ManiyMoTHH
A HIITHPOKUMIE Y3aTa1H:

W=aB: E (R, BLE (LA,

3. A HIITHPOKUH MABIYMOTHM dewmppnad, & wanwraw onaguw. Y &, Ba
l-Docknuga y3arnirad ®, HH commwrupagd. CVHrpa A HWTHPOKYE HIHOHYIH
TOMOH iafppiarad MasiysMoran B mrspokaara yvaaraae:

A= B: E, (k4 .

4. B uurrupokud Gy MabiyMOTHH Aeindpiaiiin sa A KanuTHH onaau.
Cyurpa v racogupuil R, conund redepaums kunagn. by racomndmil connm
K kamar Eppavmaa mmdpraiian Ba A HIDTHPOKUMIA Y3aTaH:

B A e k).

5. A wwruporun A kanut EpaaMmla  MABIYMOTHM  genrsdipraiian.
A murrHporas tacoaudii B, -1 coHMHM reHepanms kunand. by connn & wanut
Epuavmna wudpnal kaiita B nwrrupokusra vaarangu:

A3B: E (8, -1).

6. B nwrmupokus sasnysotal geiwndipnad, Ry -1 coHMHEN TERIUHPaNH Ba

NAKHEATAAH A MINTHPOKGH DHIaH AN0Ka VPHATafrrannra HINoHY NOCHT KIIaaH.

W \
I (Km Eiuyi _."I
-~

2: {BNy KooK Al K

=1 3: {Kd. A}xﬁw e — —

A ' 4 (N IK L, l;. :’-’?.J ]
\ A 4

14-pacw. Hugxen-Up&aep nporokonn
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by nporokonga £,, &, Ba £, -1 coHlapuiaH Takpopad (Qodnanasmnnain.
Arap KpunrTotaxuuium  assan  Qoiiganannaran & kanurHr  KVIra  KMpHrca,
I-0ocknuga A wwrepokdd HoMHaan B OMmimupokdnra MasovMOoT  Y3aTHIIN

MYMEHH.
1.4.3. Wide-Mouth Frog nporokoan

Wide-Mouth Frog [POTOKOIHHHA HIEOHMIH cepBep VUyH
ipoliganannnanural  KAIHTIAPHE  ANMAINYEUH  CHMMETPHE [POTOKON  jAciinm
MyMEMH. A 83 B nurrupokasnap apdurp Ouman DHpraieia yMyMuil Kaniriapian
tpoitnananagiap, Wide-Mouth Frog nporoxonnga A murtupokun B nirupokunra
CEAHC KANHTHH Kyingaraua yiaraau {1 5-pacm):

l. A mwruporun Bagt GenrdcHul, B HIUTHPOKUHHEHT HCMMHH BA CEAHC
KANHTHY GUpramTupud ymymuil kanur Sunan wrdpnaiion. YVIMHuHr neMHEK Ba
wdpyataad apburp (W) ra yaatanu:

A= W: A, E (t,A.k).

2. ApbuTp A HIITHPOKYHHMHT MABAYMOTHHH Jewndgpiaiian. CYarpa aaru
BAKT DENrHCHHK, A HUWTHPOKUMHHHT MCMHHH BA CCAHC KANUTHH OHpIAlTupud
Vau ga B parmuporus yaye yaymuil 0Varas kanur dDunad wsdpaaian. Hatnoann
B mwntHpokusra yaaranu:

W= B: E(r.Ak).

3. B mwrupokun Oy sMabkiymMorHe kadyn gsiand ymymuii kaaur OHnad
pewwdpaaiing sa sagr  OenrscuHd  onub, kaOyn  BWIraH  BakTH  OHaa
conMuwTHpand. Arap Oy BakTaap opacHaary dapk OCNrvIaHraH HHTCPBALIAH

omnaca, £ kanuTHH Xakuknil 1ed kabyn Kanamn.
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A x \ P=E_;:b I{I, A, K)

KpA L K K
x=F. A K) z =Dyl

1 5-pacy. Wide-Mouth Frog nporokoas

1.4.4. Yahalom nporoxoan

Yahalom nporokomara myeodus A sa B mwrapoxaunap apburp Ounan
yMyMHil kanuraad  Qoiganasagenap,  [porokon  kajgaMiapl KeTMa-KeTiHru
kyiinaarngan nbopar:

. A worrdporan ¥3u MemM Ba racogumi conunn Oupaawrrupud, B
HIOTHPOKYHIE Y3aTa/iu:

A= B: AR, .

2. B mirruporay A MINTHPOKMHHHHE HCMEHH, YVHEHE TACo4u(nil COHMHNI Ba
Vauuuur racoanduil connun DupaawTrpud yMmyMull kanmt Ouiad wdpaaion,
VauHMHr MCMHHH BA HATIOKAHK Gupaawrrupus apGuTpra yiataun:

BoaW: B.E (AR _ R,).

3. ApOHTp MEEMTA MABIYMOTHM X0OCHN Euiagd. BupHHUM MabryMor

B MIUTHPOKYHHHHT HCME, ceaHe kaint, A sa B HurmHpokauiapHuar taco mduii

COHIApHAAH Talknl Tonrad. by mMasiyMotHi ¥SHEHHI Ba A HUITHPOKYHHHHL

40



ymymuil kanurn Dunan wedpraion. Mkkusun MasayMor A MIITHPOKUHHIHT
HCMH B3 CEAHC KANMTHAAH TAWKHA Tonrad. ApOurp Oy mawiymotHH V3 Ba
B uwwrupokun yuyd yMmymuil 0¥aran gandr Ounan wedpaaiian. Ciarpa oy
MABIYMOTIAPHH A MIITHPOKYHIA Y3aTaIH:

W A E(BER, R, E(AK) .

4. A uwTHpoKuK OHPHHYM MabayMmoTHH Aewmdpnaiinn sa K xamurtHu
onaqu. ¥ R, Hn 1-Docknuga yIaTHOrAH KMiiMaTH OMIaH CONMIITUPALN Ba TVFpH
IKAHINHIUTE HINOHY Xocka Kain, CYarpa A nurepoxus B Murmupokanra HKKHTa
MABIYMOT Yy3aTajn, OHpHHYH — apDHTPHEHT MABLAYMOTH, HEKMHYHCH — CCAHC
ganuT Ouaan wagpnadrad Ky, - racoguduii con:

A= B: E (A k),E(Ry).

5. B MtHpokdaH GHPHHYH MaLIyMOTHH Acmndpnad, & kanwran onagu. By
EANUT EPAAMIIE MKKMHUM MasiyMmoran ound, A, dusar gdiivars 2-0ockmuia
FBOPHITaHH BHIAH MOC KEIHLIHTE HILOHY XOCH KHIAIH.

Harmmana A sa B wwrupokuniap afdad Dup-Oupnapn Ouaan anoka

'50I'JIH.I‘3H.I[HPHI'E HINOHY X0CH! KIU[H,{.EHJIEFI.
1.4.5. Oreeii-Pune npoTokoan

by  npotokonga xaMm o cHMMeTpHE  wMpaaln  ANTOpHTMELAH
fpoitnanannnany. NpoTokon K aMiaapy KerMa-KeTIHrH Kyiinaarnua;

1. A mmrHpords Taprud pakamu, YiamHuar uesmi, B BinmHporR HHHHED HeME
ga Tacoaudui £, COHMIAH TALIKHI TONMaH MABIYMOTHH XOCH KHIIH BA YHI
wadpnaiian.  CHarpa v wdpsaraan,  taprub  pakamudy,  F3HHEHED  Ba
B mwrrspokusHuer vesuan B Hurmapokanra yaaraam;

A—sB: L ABE(R.I.AB)

2. B surruporan tacoguduit K conn, taprud pakamm, A HINTHPOKUH Ba
VIHHHHT WCMILIAH TAINKHI TOOTAH MABRIVMOTHM XOCWI kuiann. by saniayMor
ymyMuil kanuy Onnad wedpnadags. Cidrpa B owmmupokuay Oy MABIyvMOTHE,
A HmTHpOK4H  0DOPraH  MABIYMOTHH,  TapTHd  pakamu,  ¥an sa
A MIITHPOKYMHMHT HCMHHI ApBHTPra y3aTain:

B W: [LABE,(R, IAB)E(R,,I AB8).
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3. ApOurp racogudmil ceaHe kaanTHHH xocHa Kuiagn. CVHrpa MekHTa
MABIYMOTHH XOCHI KHIA1H, DHPHHUHCH — A HITHPOKYHHHHT yMyMuil kanntu
Oumad wndpiadrad A HITHPORYHHUHE Tacodu(mil R, COHM, HKKMHUMCH —
B MrupoKaHHHHDT YMyMHI KaiuTe OWIaH Wafipiadrad A MITHPOKYOHHHHD
racogupuil R, codn. ApOutp TapiHd paKaAMHHE BA MEKANA MABIYMOTHH
OupramTapud B aimripokamra yiara;

WoB: [LE (R, KLER, k).

4. B nuumHpokas A HIUTHPOKYHHUHD KAIATH Drias wadpnarad raco s

COH BA K CCAHC KANMTHH A HUITHPOKYHIA Y3aTam:

B— A: Jr-..E,r{R.I-«'ﬁ-}-

5. A HILTHPORSEH MABIYMOTHE Aemndpnad, Vauaudr taco amdumii conn sa £
CeaHe KanuTHra ara OFnamm. A HINTHPOKYH NPoToKo) Gasmapiiniiy HATHIKACH 1A
yaap YIrapMaciaH KoJiraHira HIIoHY X0CH KHIaaH .

Arap nporoos DamApUIHILKE HATH#AcKH 1A Dapua racoaupuil cornap iepu
ga Taprud pakamu Yarapmarasn O¥unca, v xonga A sa B owrwpoxumnap Gup-
OUPIAPHHUHE XAK 3KAHIMEIAPUIE HILOHY X0CH KHASIHIAp Ba ¥3ap0 MablyMoT

ANMALHIE YOYH MAXQRH KATHH Ka0yil KRamnap,
1.4.6 Hewman-Crafdadaiin nporoskoan

Hetoman-CrabtnGaiin HPOTOKO/H KanuT TAKCHMOTH Ba
ayredtHukanuacusHar MM HinrHpoksiars  cHMMeTpHE  npotokonm  G¥nud,
HAxanoM OpOTOKONHHMHI TAKOMMUTALITHPHATAH pycyMH xucobnadangn  [10].
Hetoman - Crabindaiin NpoTokoJMHHED ¥3HIE X0C XYCYCHATH WYHIAH WhopaTkn,
VHIA TOMOHIAPAPO BAKTHE CHHXPOHIAIITHPHLE 3apypari sa WMuS Hurmupokiucis
TAKPOPHI ayTeHTH(HEAINA KHIHIL HMEOHHATH MABHYL

Hetoman - Crabbnbaiin nportokonnamir exemac kylinaarnua (16-pacm):

A= B AR,

B8 B R AR, 1y Ei;,.’

S A{B.k,, Rytph, Adk.tg), Ry

Ao Biid kY ARah

A= B:{d k. t5), R,
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B— ARy (R},

A= B:{Ry}, .

Huonuas
— wiamiin
) Rk Rytgl Adkytah Ry
' (2)B. Ry A AR gty
(4) (kg b, :
: T ARy P

/// 1m%4mhm;:::::::b
——/—/

(k3] {"{"kr.rb‘!ﬂ}h.‘ﬂif
i AR,

16-pacm. Heroman-Crabbnbaiin nporokonu

A muwrrupokun B uirrupokuura racogqudmil rannanran con R, HW Ba ¥3
HACHTHPHEA TOPHEE 000paiIH.
— B wwrruporun xabapuyn Yaunuar Bb (5 Onnan r¥nanpaan, c¥arpa &, kanur
Omnan wndpaad, ¥3 waenrtudukaropunn sa  tacoandmuii Tannaran R, COHHH
gimh MMra yaarauu.

= HM B awrapoxus  #aesHTRMKATOpHEM, A HIITHPOKUHHHHD
raconuduii Tannanras cod R, WM, ceanc KanutH k., HH Ba Iy HM Kk, Kanut
Ouman, A HIITHPOKUHIAH HICHTHOHEATODHHN, CCAHC KATHTH &, HU Ba iy HH kK,
ganur Ouian wadpnab, cfurpa tacoamduil tannaran Ry connm wiwmd A
HIOTHPOEYATE 1000paiH.

- A nwrrupokun B, dau 1-xabapaa Van wdopraan Gunad Takkocnad,

OHp XMATHrUra HIMOHY XOCHHI KHAND, c¥Hrpa ¥3 uianTaMkaTopiHE B ceaHc
kamry k_, HH &, kannt Guian wadgpoad, yara R, COHMHEM ceaHe kanute k

Ounad wrppradradnas kYumd B norapokudra yaaraau.
= B wwrupokun ¥3 nasbarnga ¢y Ba Ry kuiiMariapHd Texmupud,
FIrapMarasinrHra HILoHY X0CHT KHIAIH,
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Hlxopuaa aifrud Vrranwmusaes, Oy nporokoiga HMuuHD miomupoxicus,
HHCH Tacoaudmil Tannanrad connapaad dolinananmd tarpopuil ayreHTHpHEALMS
KHITHLIL HMEOHIATH MABAYL, ALHH

- A HITHPOKUH 3 MACHTHHEATOPHHM, CCAHC Kajutw &, HH Ba

ah
ty HH K, Kamar Gunan wnppiaad yeu sHrd tacognduil Tannanras con R, Gunam
rinaupud B nurruporkanra wbopaim.

- B surtapokdas serd tacoguuil TaHNaHran coH R, HH CEAHC KANHTH
k , Gunan wmdpnad, yau §au racoandmii rannaran ssrn R, Gunan 1¥ampui
A HINTHPOKYHTA KalTapaiH.

= A HITHporEur 3ca ¥3 nasbarnaa B racoammil TAHNAAH AHTH R;s HH
ceanc kannte k, Owinan mmdpnad B umraposunra wobopain.

Bynuaa suru tacoauuii tamnanmran R, sa R, connapian dqoiizananum

kaitra wboprira OVIaIHrad XysyMIaH XUMOs KO0,

L5. KaautiapH TAKCHMIAM AJC0PHTMIAAPHHHHT Knéenii Taxmam
Ba TACHH(H

Kanurnapun rakenmaamw 0¥iinua mMapscyl XOpusciil anropurmiapHuHD
TAXMAN WIVHHE KVPCATIMKN, YIADHUHE  OApAOMUIHIHIHEE TARMUHIAIITA AC0C
O¥nran mypakkad MmyamMoiap Kyiuaarnnapaas nbopar:

- AHCKpPeT N0rapudM MyaMMOCHHHHD MypakkallMrHra acociaHran;

- Judupi-Xenmvad MyaMMocHHHHT MyPaKkabIurira acociaHraH,

- UUIAOTHE 3rpH udznk (99Y)na auckper norapuiM MYaMMOCHHIHT
MyparkaliHrura acoCIaHTaH;

- DOWKA MYyAMMOJIAPra ACOCHAHMAH AITOPHTM BA NPOTOKOILIAPIND.

Kanurnapan  takessmaam  OVEHua  Maskyl A0ropHIMuap  Ba
NPOTOKOIUIAPHUHT  KVIUMINry guckper  norapudmaam sa 939Yaa  auckper
JNOrapuMIan MyaMMOIAPHHHAT MyPAKKADIHIHIE AC0CIAHTAH M.

Oxupury HHAPAA KATHTIAPHH TAKCHMIAW anroputaaapy 334napra
acocaadnd  mad unskmiMoraa. Wy Sowe, 99Ypa guckper horapudmnam
MYAMMOCHHHN XA TN KEVIMMIHE KPHITOTANILIUHIAPHUHT Y6THOOpMHN ¥3ura
TOPTMOK/LA.
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i{ﬂ..ll}'I'I'JJEtpHE’] TAKCHMIIAIW NPOTOROUIAPHEL XVEYMIAD TYPIAHYE TahCHP

krnagn.  Kyfingarn  l-magsania HOCHMMETPHE  AIFOPHTMIAPIa  ACOCIAHrGH

EANHTAAPHH  TakCHMIAL  OPOTOROLIEpHra EHJIHHAIHMEH  XYIYM TYPIapH

EYPCATHIAIAH.

| -scaasan

XVRYMIAPHHHT HOCHMMETPHK KAIHTAAPHN TAKCHMIALI

NPOTORMIAAPHTA TALCHPH

Ni [poToKon HOME

XYHEYM TYPAApH

1 | dudpipu- Xenamaun
NPOTOKOIH

“Ypragars kumm 7 XyscyMara Dap 1oL IMac.
Kpuororaxasiug Oy MabiIyMOTIAPHH MAabiIys
BakTaan  kefinn B noruporunra kaiita

HVHATHIIH MYMEHH

2 | ¥u Ba YHAAH OPTHE
(poiiganany snaap
nurnporuaarn duddn-
XeLIMaH NPpoToK0IH

“S«"p'r&;:aru KHINH ™ Xy#yMHra Gapioimie sMac.

Hughes npotokoan

“g’p'r&;mm EMIOE 7 Xy #yMura Dapioiis dMac

4 | MTI npoTokoaH

Kp}’l!['ll!'l'&ﬁ;lHJJ‘lHHHHI' HK'[’HE[IHJTI AIMALITHPHLIH
TOMOHIAPIAH KO IHTHHHLD KHIMaTH TYpPaHYa

O nHumra oMl Kelaau.

5 | DASS npoTokoam

B prruporus IPHHE TEKIIMPHLT HMKOHHTE 218
O nmaiian
Tomonnap Vpracuia  ¥3apo HACHTHOHEALNL

TALMHHIIAHMAR I

6 | Jdennnur — Cakko
APOTOKOIH

lporokon agyvHIanrangad cvar B HorHposds
Gowka C uwrruporay Ouias anoka YPHATHILH
YUYH A HIITHPOKYHHHAT HOMHIAH HIL KVPHIIN

MYMEHH

7 | By — Jlama npoToroan

A wwrupokuan  apiuipHl BaeHTHOHEALHG
KHIMAiIH
Huwrrnpokuunap  Oup-Dupuan  wueHTduganms

KHIMaiannap
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i{}"ﬁl’]jlﬂl'l‘! E'HCHJJ.H-H.IJ,H,E CHMMCTPHE aNIFOPHTMIEPI A aCOCIaHIEH KalHTIIapHH

TAKCHMALI II].'.II.’]'['UI:{CIJULHPHIH KHIIHHAJHTAH RYHYM 'I'}"pJ!HpH K};'pCH'I'L:IJ]I'ﬂH.

2-manBan

Xy#yMIapHHHT CHMMETPHE KAAHTIaPHH TAKCHMIaIl

NPOTORMWLIIAPHTA TABRCHPH

N Iporokon novmu

XY#EyYM TYp/Iapu

1 | lHaMup NpoToKKIH

KpHEl'l'ﬂLﬁ.ﬁ_lLﬂJ]"-IH KPHOTOTAXIHN YOYIIH OpPEAIH

KANHTHH aHHEIAIH MYMEHH

2 | Huaxeiim-penep
OpoTOKOIH

B murupokud  KANHTHH  KHM  TOMOHMI3H
FODOPHATAHHHK DHIMAR K

Kpunroraxawmus 0y KaiMTHH MABIYM BAKTAAH
CVHI EAITA y3ATHILH MYMEHH

ApOHTPp MABIYMOTHH KMMIAH KEITAHHHH Ba
KUMra pODOPHIL KCPakIHIH XaKuia Xedu Hapea
Gumaiinm

A HWTHPOKYM  MABIYMOTHH  apOuTpaaH

KETaHHra TV HIOoHY K0CHIT KHIMaiau

3 | Wide-Mouth Frog
NPOTOKOIH

KpH[l'[ﬂ'l'ﬂLIHJJ‘JII MABJIYMOTHH B HINTHPORYHID
TAKPOPAH YIATHIIH MYMEHH
I-'IllJ'I'I[[!IL!K"-lHJ]Hp MABIYMOTHH KHMIAH

KCITaHHHH GHJJMHHJH

4 | Yahalom nporokoan

Hurrupokunnap Vpracwaa Vaapo

HIACHTH I.l.lllllﬂll.ll IH TALMHHIAHMAADH

5 | Oreeii-Pune npotokoan

6 | Hetoman-Craboabaiin

“HinmpuH TakpopHil yraTHw” Xy yMe OV

NPOTOKOJIH MYMEKHH
Hyuaaii Kb, KAIWTIApHH TAKCHMI1AL HPOTOROIADPHAH
(poiigananunadirania NPOTOROIUAPIE  KHOHHASTTEH  XymymiapHin  anbarra

WHODATIA OJIL '['H_!Illﬁ AT .
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Kpunrorpaduk saiuinapHl TAKCHMIAL ANTOPHTMH B NIPOTOROUIAPHHE
gyiinaarn Gearunap acocnia TacHH(IAL MYMEHH:

1. Kanur typu.

2. Kanurau TakcHMIal BasusaTh.

3. Kanutnapuu rakeumiant Yoy,

4. KanurinapHn TAKCHMIIAL CXEMACH.

5. KanurnapHy TakcHMIAM NPOTOROAH CapioliiHiHIHHE TABMHAHIOBYH
MYAMMO TYPH.

Kyiinnarn 17-pacmiaa EpHITorpadie KAIHTHAPHH  TAKCHMAAW

NPOTOKOIUIAPHHHET TACHI(H KeITHPIIITAH,

1-60d OVilkn«4a xyaocanap

1. KpHoroTHsss KaHYLIHE KPANToDapiolid Ba HILOHWIH  OYisacHH,
yHaaH amanga oiitanandw skapaéunapy kannTiapHl GowkKapHil skapaéuiapH
sacanatapi Sunas DOFIHEINIH ACOCTANIH.

2. Kpunrorpadme xainriapHd TAKCHMIAWHHHT 3aMOHABKIL yeyiiapn Ba
CREMATAPH TAAKHE JTHILIH.

3 HocHMMeTpiE anropHTMIapra acoCHaHrad KanMTIapHH TakcHMIAm
ANTOPHTMIEPH Bl NPOTOKOLIADHIAH XYHKATIIN MABIYMOTIAPHUHT
MAX(PHIITHIHEN TAEMHHAAN YOyH OIAANAHNIN MYMEHHINIH H30XIAHAH.

4. Xozupri kvHIa 9HC EVD KVAIAHMIAOHCAH XOPUEHH  CHMMETpHE
ANTOPHTMIEPIA  ACOCHAHIEH  KANMTIAPHH  TAKCHMIAN  ANFOpHTMI&ApH  Ba
NPOTORGUIEAPH TAXIHI YTHIIH.

5. Kanntnapuu taxcusiaans GVHHYa Massyl Xopiscnil anropuTMiapHUHD
TAXIMAN  WIYHH  KVPCATIMEW,  VIAPHMHT EVIMMAHTHAIHE  Kpiirorpadie
Gapigoummanry  auckper norapadosiamw sa 394pa  amckper  Jorapumaam
MYAMMOIAPHHHHT MyPARKADIHIHIE ACOCIAHTAHIH],

6. Masayvy wpuoTorpadHE  KaAHTIAPHH TAKCHMIAL LITOPHTMH  Ba
NPOTOKGIUIAPHHE  KUIHT TYPH, KLIHTHH TAKCHMIAM BASHATH, KLIHTIaPHH
TAKCHMIAI  YCYITH, KAOUTHAPHHE  TAKCHMIAL  CXEMACH  BA  VIAPHHHT
DapIoUITHANIHHE  TABMHHIOBYM Myammo TvpH kabw 5 ta Oenrm acocuia
racHuuann,
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2-6Ob. DJLTHITTHK 31'PH HH3HEKJIAPTA ACOCIIAHI'AH
KAIHTJIAPHH TAKCHMJIALL AJITOPHTMIIAPH BA
MNPOTOKO/LI1APH

2.1 DIMnTHE 30PH MHIMKAAp KpunTorpadguncn

Kijnnad owkopa kaimrin KpuororpadiE MAXCYI0TIap Ba CTAHAAPTIAR
Jeapan ansaHasdi maekera spamrad BRSA sa Dne Daman anropursnapura
acocaanran  [18-20]. CyHrry  eagioapia  EPHOTOTANIAI  YOYVJIIAPHHMHL  BA
KMCoDIA  TeXHUKACHHHHD KCCKUH PHBOMIAHHILN  THIMMIAPHHHT  MILOHYIH
NHMOACH YUYH KAIUT OHIIApH COHHHMHL XaM KaTra OVinmnra oanb kenau, Oy 3ca
AHBAHABHIL THIMMIAPHN KVJUIOBUH THIMMIAP HIOBACHHH HOKIAHHIN BAKTHHHHD
oprummra oumd wenan. by 3 masbarnia karra TpAHIAKUHANAPHH XHMOSIIALW
Tanald FTHIAJHIEH, YEKTPOH THHROPATIA HXTHCOCHAIIAH AN0KA TYIYHIapuia
gyinad  syamMonapad kenrupud umkapa.  Wly  Gome adbasasuil Maexera
IPHLITAH THIMMIAPra paxud OVAraH UIMOTHE SIPH YM3HKIAPIa ACOCIaHraH
gpunTorpadia  symyara  wenan  [21-25]0 Xoaumprn  EyHAa  GUMIOTHE  30pH
UHAHKNAPHHHT  KpMOTOrpadus  coxacura  TanluKH  KCHD  KYJLIAHIIMOEILA.
DIUHITHE 3IPH 4H3MKIAD HASAPHACH 3AMOHABMil kpuntorpadms Ba connap
HasapHacHaa acocuil Yprandw obvexriapuiad Oupn xucobnanain, Mucon yuys,
Oynap Pagpw Vaiiae (Puuapn Tefnop Ownan Gupranuena) depuadusr Oyiox
reopemacii nedoriama Goiianasnirad.

FNAHOTHE PH 4H3HKIap kpunrorpaduscs — Kpuirrorpad MaHnHe
MycTakun Oup OVmdmu xucodnanud, dekin MaiioHIaplard MUIMINTHE 30pH
UHSHICIAPIE ACOCIAHTAH HOCHMMCTPHE EPHITOTHIHMIAPHN Vprasany. UUIHnTHE
SIPH MHIMKNAD  KpHoTorpaduacHHdHr  acockil adEaliiirn XOIHPIE KyHrada
FUNHITHE 3IPH MHIMKIAPIAIH HYKTANAD CPYIINACHHHM JHckper forapuifsiam
MACAIACH  ACOCHAA  CYDIKCHOHCHUHAI ANrOpHIMIAPHH  CUHIITA  KAPaTHIraH
MYAMMOHHHE SHHETAHMATEHIIH XHCODIaHa 1.

KpHoToTH3nMIapHy apaTiinia YUTMNTHE S0Py an3nkiapaan $oiitananuim
Oup-Ompuaan mycragu  pasminga Hen o Kobowu ea  Bukrop  Musuepnap
TomoHHaaH 1985 fnnga TaBcus THITaH.

HocHMMeTpHE KPHITTOTHIHMIAD KpHOToDapIouiry GHp KATOP MATEMATHE
MACAIANAPHHHT  eanl  Mypakkalnurura  acocnadrad. Wik ounk  ganwrin

KPMINTOTHINM,  seHH aoroputy RSAuunr  gpunrodapaowury Mypakkad



corgapen v EVNaliTyBUMIAPra AWPATHIL MYAMMOCHTE ACOCHAHTAHIHIHIAIHD.
TUUIMITHE 30PH dH3HKiapaa xviaad wy kpunrobappownngaa RSAra aucbartan
gANUT Yruame gucka O¥nanu, 0y MAbIYMOTHH CAKIALL BA VIATHLINA CEINIAPIH
Japaxana capHuHr KaMaiinmmra oaud Kenaan.

Mucon yayn  RSA-2005  kondepenunacHia  Muwumii  xasdeuzing
areprinry “Suite B” W sparmnga  aKaT  0OHOTHE  3UPH GH3HKIH
anropursiapian Qoi1anaHuIranMrtan 0adH Kiiran.

Ulynaail wunmd, UHNTHE 50PH MH3HKIAPIA SCOCHAHTAH KPHITOrpaduk
THIMMIAPHHHET  aHbaHaBuil  masumiapra waclaran adeanonrs,  yaapaa
(polIANAHMIATHIEH KAIUT YIVHIRIH PA3PSIM KHUHE OVIrania XaM, SKBHBANCHT
XHMOH GHAAH TabMHHAAMHAAIHP. by 9ca kabyn KHIVBUM BA VIATYBUH MOCIaMa
OPOUECCOPIAPHHIHT KOKIAHIIL BAKTHHA KamaiiThpagn.

DIUIHITHE 30PH YH3HEIAp KyHHIary KVpHHALIAre TedriaManap Epuamnia
Depunaiu:

¥+ axp+by=x+ex +dx+g,

Ovuaa a, b, ¢, o ByTyH connap.

Dimiue arpe o unzak O ged Denrmsadrad o maxeye  OVamaras
(UERCHATHELATH HYKTA, HOM AEMEHT) 2MEMEHTHH ¥3 HUHIA 013/,

DIUIMITTHE P 4W3NK Tabpu(Hian arap yura HYETa DHp TVIPH UH3HKLA
Erca, ynapuuar Huruaaden O sgananry kennd unkaan. by raspudiad auHnTHe
SCPH UM3HE HYETLIAPHHHAT KVLHIMHE KYITHAAr KOMIANAPH Keud QUHkaiH:

T, Eiuwuna O Hou aneMedTd cl(artiaa Kardamany, swen O=—0
DFIHD, VLAMITHE SIPH YHIHEHIHT HXTHEPHIT HyKTacH yuyd P+0=F,

2. Beprugan 4H3HE AUUMOTHE SIpH 4M3dgHn Oup xmn x o abuuecans
HEKHTA HYETRAA kecHD Yraan. by dM3ME 30pH UM3HKHE YeKCHIIHE HYKTACHIE Xam
gecud Yragu, [yuunr yuyn Pi+P+0=0 ga P;=-P., Oyaua Pi=ix.y), P:=(x.-y}
"Manduil " Hmwopann Hykta Oy X KOOpAHHATACH XyAnH  Viua  kuiimarra,
V¥ KOOpAHHATACH 5ca MwopacH OFilvua kapama-kapiod Kuitmarra sra 6ynran
HYKTAHp.

3 Typan x koopanHarand O sa K HyKTazapud kYU vy, OV HKKH
HYKTE OPKAIH TYEPH WHIME VTRA3HIa1M Ba Oy THFPH UHIHKHHHE 3UIHIITHE 3PH
upaiK OHIAH KECHIUTAH YauHYH Hykrack Pp tomwmags. Arap 0y HYKTUIapHHHD
OupopTackia TVEPH YH3HK UIHITHE 30PH UH3HKKA ypuHya B¥nmailanran 6¥nca,
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y Xoaga Oy riFrpr unsukHeHr 39Y Ounad dakar OWTT3 KECHLIIHI HYKTACH
TonHnaiu. bynpa O+ R=-F.

4. ) HYKTAHN HEKHIAHTHPHIN YuyH () HYKTAJaH YpHHMA TTKAIHIL Kepak
Ba DOWKA § KECHLINHIN HYKTACHHN Tonuw kepak. byana O+ 0=20=-5.

K MHUHTHE IOKOPHIA KEITHPHITAH XOCCANapH EVIHUHIHT Dapua oiauil
NOCCANAPHIA, MACAIAH, KOMMYTATHEIHK B3  ACCOLMATHEIMK KOHVHIAPHTA
O¥ilcynamn. DAHOTHE ApH unsakHUHr P odykracuad & codra kVoailthpui
P HyKTAHHHT £ T8 HYCXACHHMHD [MFMHAMCH WaKIaa asuianrad, 2P =P+ P
3P=P+ P+ P sa xokaso.

2= Tyl connn Moayie DYHYA AANNTHE CPYINA KpHITOrpadia g anoxuia
EH3HKHIL kach syraau, byanail rpynna gyiinaarnua aneenadann, Heeara mandoaii
D¥nmaran Ba p gaH Knauk OVirad Oyviye g sa b connap raniasagy, Gyea

4a” +27  modp#0

wapr Oamapuacud, y xonna E (a.b) p monyns GFiinua sniuMnoTHe
rpyinany Gunmupagun. by rpynnaddar sinementiapn manguii GVasaran ponas
KHUME  (x,p) codnap  syvdramre OVamd, uekcmanmknars O Hykra  Ounad
yl =(x" +ax+ by(mod p) WwaprHl KAHOATIAHTHPAIN.

HnTHE rpyona yaye (0,.0) xam {pp) rava 6¥nran, keagparn Maduil con
Ofnmaran p Mogyiae OViM4YA TeHIAMAHH KAHOATIAHTHpaidrad (akar OyryH
KHHMATIAP KApamaiu.

TIUIMITTHE 30PH YH3MKIA HYKTAHH TONHI Kyiingary anropura Spaamuia
AMANTE OUIHPHIALN:

1. xuuar 0=x< puwaprHd KAHOATIAHTHPYEYH Xap Dup KHilMaTH yuye
(x? + ax + bymod p Xucobnanamm.

2. ABBANIH KAJAMJA XOCHJI KHIHHTaH xap Oup wuiimar yuayH Oy
gHiiMaTHHET p MOAY I OFIHYa KBAAPAT WIIHIH MABACYIHIH TeKIHpHIaLL. Arap
KBAAPAT WAAM3 Mmaskyd Ofnmaca, y xomaa K (a.b) tinnamaa x aunar Gy
EMiMATHIE MOC HYKTA Mas#myd ssac. Arap ungws mamsya O6¥nea, v xonga v
HULAM3MAH UHKAPHILTE MOC Keaveun (Hou DiMarad Xonia) MEKHTE KuiiMarra sra

G¥nanu. (x,3) Haur Oy kniiMatnapu £, (a,b) auar nygranapn 6¥aam.
EI,{a._,.b} Ja EVIOHOL KOMJACHHH [eOMETPHE (OpMyIanapra Moc Xoljg

EyAHAArYa 3010 MyMKHH:



1. P+O=PF

2. Arap P=(x,y) B¥nca, v xomsa P+{x—y)=0 (x-1) HyKma
P uykradudr smaddmil kuiimatn geiinnaan sa (-F) kabu Senrunanann. (x,-v) HYKIA
AUTANTHE 3TPH YH3HEAA ETa0H BA JeMAak, Eﬂ[a,h} ra Ternun 6yaanm.

3. Arap P=(x.v) Ba Q=(x,.v,) O¥nca, Gynma FP+Q, y xonua
P+ = (x,.05) EyARIArH KOHIAIAP AC0CHI AHHKIAHALH,

x; = (1 - X —xs hmod p,

Vi =id (x —x;)— vy )mod p,

Oynaa

P2 M pap
Y .'c=1—x:

3x

L L p=D
| 2y,

TIHITHE 30PH 430K HYKTAMapH KVIOHI aManirg HUehaTad oMMy TaTHE
BA ACCOLMATHE, SBHM HYKTANAD TVILAMM YEKCHIIME Hykracw (0 Dunad Oupra
abeis rpYNnacHHH TALKHI KAaaH.

Xyeyensta 2 G¥aran MaiijoHnapiari 3UIMITTHE S0PH UH3HKLED HEKH XUl
KEVPHHHLLE Kapaiain:

. CynepeHHryIsp AUHITHE 3PH THIHK

Vray=x +hx+e

. CynepeuHryasp DY IMATAH 3UTHIITHE 3H UHIHES

V+ay=x +bx +e

CynepecHHryisap 3IHITHE 3PH YHIHKHUHT F3Hra Xoc adaaiidri iy jaKH,
YOWUYH HYETANAp TVILIAMMHM XHCOONALL eHrL XMCODIAHATH, CYICPCHHIVIIID
OVIMAraH  ALIMITHE  90PH YH3HKIAPHH  HYKTANAPHHH  Tonmuw Bup  Kadua
KMAMHOUHERED  TyEaupatin. CynepeuHryibsp WUMOTHE 0pH MH3Hg  kinbomia
ECC-kpHOTOTHINMIAPHN SpaTHILAA #yaa KVn wenaam. Yinapaad Qoiiganadum
yHUAMHE sypakkad OfaMarad  npoucaypanapHd xuco0lall  opkaiM aMalira
OLIHPHIE MYMEHHIACE 0108 GOUKATADHIAH SaPAHD TVPaii.

SumnTuk kpunrorpaduata  acocan  kyilnpgarn 994 gVpuadmmapuiag
ipoitgananunanu:
- K =F{p) wmailinon yeruga, Gy epaa 1vh con p=3, ea vl maiijgow

keHraiTvac K =F7p") vernia annEnanran mocynepoineyap 334,
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= K=F(2") maligonn yernia aHHKIARTAH rocynepounzysp 334

Kpunrorpadumana  wumoree srpy udsisgiad  oipanasnna Gapua
EATHALIVEMHIAD JUIMITHE 30PH 9H3HKHH KYpPHLD yayH kepak OVinamgaras Dapua
papaMeTpiap  TYILIAMHHH  KCOHWHD  OnMIOH  1o3HM.  DIUIMOTHE S0P
UMK aBah KOHCTAH TA1ap Ounan AHMICIAHAIM:

. . fire= @
E: y=a"+Ax+ B (mod p), Kodakrop n, by epuaa n—G
JATH HYKTAIADHHHT Taprtube, y yHua karra Oyummm syxmm omac (b < 4,
ogarga =1 onuuaagm),

Hemar,  xyeyeusrn 2 O¥aran saiigon  maligodn  papamerpiaapi
THnnamMu: {m, f,a, b, G, 0 h), E‘p UEKIH MaiaoH yaye (By epaa p = 3)
aca (p, a, b, G, n, 0.

bup kanua napamerpiap THIAME YUVH TABCHANAD MAB#Y

. NIST (Crangapriap Ba TCHOMOTHAIAP MIUTHA HHCTHTYTH).

. SECG

Xyeyeuilt napamerpaap TVILIEMHHE APATHIN YuyH KyHUIArHIapHE aMania
OLIMPHLT 3apyP:

1. [apaserpiaap THIaMAHK TAHIALLL

2. Uy napaMerpiap THIUIAMHHA KAHOATIAHTHPAIHIAH AUMMIITHE 3UPH
HEFHKHE TOMHLL

Bepuarad napaserpuap OViHUa S00HNTHE  30PH UM3HKHE  AHHKIA0LE
EyInaarn ukk xun yeyiuaad goiisananmamn:

. HxrnEpuil 30MnTHE 30pH HH3HEKHY TAHIAW B HYKTLIADHN AHHEIALL
anropurMiapniad qoiisananmn.

. Hykranapuy tannam sa wy acocuia kVNARTHPHIL TeXHHEACHEH
oitganannd IAMITAK 30PH UHIHKHH KYPHLL

bup wanua spuororpadue Ckyucks”  napamerpaap  TVILIAMH MABRY.
Vnapaan doiinanannn rascns stanmaiian, Synap gyllnaarunap:

. Foym YOTHAANH AUTHOTHE PR 1H3MEaap, Oy epaa m — tyd O¥maran
cod,  byupail arps unsugnap Onnad  wadgpoam Beiln  arakanapn  Onnad
TACAHKIAHTaH.

. |E(F)l = 4 u snnunms APH UHIMKIAR XYEYMIAPra DapaoLin
amac. byupail wyxranap Fy maitonnunr apmnrisims [PYIIECHHN  HAMOEH

KRR,
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PooMoayvie acocwaa OV (eVoadtepuimn sa kVwmw skapadiHl yuye
gepak)aa, arap p ra 2 s japaskacuiard Tv0 COHIAp ONHHCA, TEIPOK HULIAIIM
myMmEnH.  p Mepoen Ty0  COHAAPHHN  MWNATHIN  ¥aM MyMEHH.  Mpcon
YUyH, p=2""—lEup=2""-2"-2"-2"-27-2°_ 3" _ | nap axum
rasaos xucobianaam. CTanjapriap Ba TEHONOMHAIAD MIUIHH HHCTHTYTH P YuyH
Ty COHIAPHN KYVJLUIALIHN TABCHI YTAM,

VUIHITHE 30PH di3HENapHusHr sHa Oup oryeinapuaas Dupn NIST rascus
FrdmHEa g = — 3 v tadnam Arobn koopaHHTANApHAA KYWHI wApaSHHHI aHYa
TEINAMTHPAH.

NIST 15 r1a 9JUIHOTHE 3P 4M3HKHA  Tascus  sraguw.  FIPS-186-3
(MabiaymoTnapHy kalita wnam G¥iiMaa  egepan cranaapr) aca TABCHACHIA
acocad 10 ra uerin maligodnapHs winatHde ragcus staan. Wynapaan Gup
HEUTACH Kylingarunap:

. e Mmaiaon, Oy epaa g HEHC ysyveaarw 192, 224, 256, 384 Gku
521 Gur.

. Fam maiizon, Ovepaa m= 163, 233, 283, 409 éxn 571 Our,

Xap Oup uekid Mailion yayH OHTTA YUIHITHE 908 UH3HK TABCHA YTHIALN.
by uewnn maligoHnap Ba SrpH UMIHEIAD OKOPH  KPHNTODAPIOLUIHE XamMia
JacTypuil TaEMHAOT Hinal drKrLa caMapatopiaury cadabim Tarmad oJHHTaH.

XyCycaH OAraHI WUIHITHE UPH UM3MKIAD WICKTPOH PAKAMIH  HM30
cragpapriapy  (IOCT P 34.10-20001, ECDSA), kaiuriapHi  TakcHwMIam
anropursnapa (ECDH, ECMO ga ECMOV), connapan TvDIHMKKS TCKIMPUIL,
tpakropraw anropurmaapy (Jlescrpy anroputyu) sa Dowka kVinad xonarnapia

HIUTATHITAIH,

2.2, Inddun-Xenamannnar ECDH kaiMriapay TaKcuMIam airopurmMn

Hndui- XenaManHuar alHoTHE 30PH THIHKIAPE 8COCHAHIEH AHANOTH
ECDH wyiinpary kipuanmaa 0V naau: asean karra tvd p cod sa 39 yuyu a, b
napamerpuap tannanagn [20, 25-26]. by annuntig Hykranap rpynnack Efa, b)
nu Gepanu. Ciurpa Eyfa, b) na renepaunanosun vygra G={x,y) tannanaiu. G Hu
Tanmarania nG={ WapTHA KAHOATIAHTHPYBUH 1 HHHE 3HT KWYHE KHiiMaTH xyaa
xam  karra TyD cod OVamumm  myxmm. Kpunrorwswsmuuar Gosa Efa, b
napaMerpiaps Gapua HINTHPOKYHIAPIA MABIYM HApaMETp XMcodinasaiu.
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A pa B MWITHPOKYHIAD OPACHOAIH KaIWT TAKCHMOTH KYHHIAIH cxeMa
G¥itnua amanra ommprian:

1. A wwrdpokud  OyTyH mg< n CcOHHM  TaHmaiian. by com A
HIOTHPOKUHHIHT Maxdmil kamprn OVnags. CParpa A MINTHPOKYH OUHE KAJIHTH
Py=G = ny renepanms sunann. Oung kamur Efa, b) ra vernuam aykra 6¥naiu.

2. B mwrHporun XaM Xya0s wyHaai ag maxdmil kannran rannalign sa
Pr=G = ng 0UHE KAIHTHH XHCOOMaian.

3. A nwrupokun k= Pepxny  saxdui kammtae, B owmrepoxun sca
k= Pyxng maxpmil KANUTHH IreHepanus KHIauuH.

I-Ragampard HEKana QropMyna xam GHp X KeitmaTHi Gepaiu

Posng={ G = ng) =y =G = ny) = ng =Pyx ng.

By cxemann Ovamwun yaye OyaryHud ¢ Ba G & HHHD KuilMatiapuia-
K vn xucobnad ronume kepag OVaann (18-pacw). by sca kuiine edunagurad
Macaia xHeobnaHain.

A B
4= 1 TAHJIAHATH, ¥ N N TAHIAHAH;
PA=GXH‘.:| ! .P5=G3’fﬂg
XHcobnanamm; XHcoDIaHa n;
k= .Paxﬂ_.f }rs k= P_dx.ﬂ'g
X HoobIaHaIH. P XHCoDmanann.
Vv

k ysysuil maxdmil kanur

1 8-pacs. D3Unapra acocnanrad Judupu- XeliMad cXxeMacH HUHI aHAIO

Momyine p=211 Ba 3aMnTHE HyKTAIap tVnnamu 00 -4) an ranaaiivmz.
Vnapra moc kenysan 994 y'=c'-4 Ba G=¢2,2). Xucobnamnap 24/ G=0) sxanuum
kypearaan. A wmrHporuuHuar saxguil kanern o, =121 0Facun, y xonga A
HINTHPOKEYHHEHT  OYHE  KaJIuTH P, =121(2,2) =(115,48) Ginaan, B

HILTHPpORYHHIHD Maxduil kamarn ny =203 O¥nckd, v xonaa B MIOTHPOKIHHHAD
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OUME KaMUTH Py = 203(2,2) = (130,203 0¥nann. Y xonna yaymuil maxdmil kaumt
121{130,203)=203{115 48)=(161.169) O¥nanu.

IMnapra acocaadrad kpunrorpaguaia Maxguil xannt cudarkaa connap
sydranry  kapaname.  Arap 0y KAIWTAAH  AHBAHABMIA  loadipoania
fpoiigananuamorkun OFnca, v xonga Oy MEKMTA CcoHNAH moc Owrra  Kuiimar
reepauus Kuanpagn. Exn G¥nmaca x € y koopaunaranapaan GHPHAM HULIATHI

MYMKEHH.
2.3, DnnmnTak orpe anankan MOV kaanriapis TakenMIam aaropuryu

MOV (Menesec-Keio-Banctoye)  KaxuTiapHe  TAKCHMIAL  IPOTOKOIR
O¥umb, Mudwpu-Xemnman anropurvn Gazacuga kypuiarad. Ilporokon  kanoHHk
HEKJIH MAHA0HIAPD YUYH XaM MOUIAIE MYMEHH, XyCycHil X0mia wUIHITHE 3pH
upsmiapra acotadran ECMOV anropnrvu saescy .

MOY asropurmu OupuHud smapra Andpen Menesmne, Kewo, Crorr
Bancroyunap toMonngan 1985 finnga rascus srwerad. 1998 finnna sea yuudr
MOAHHEALMANAHIAH BAPHAHTH Hnad auguirad. ANropHTMHHHD OHp, HEKH Ba
yu Yruuwm rypoap magmya. MOV airopurMi 0uHMK KAIHTIH KPUITOTHIHMIIAD
O¥itnua IEEE P1363 craniaprura KMPHTHITEH.

MOV amropuimMHmHr  OMp  HewTa  TYpOApH  YUYH  OJHHGAH
pnarentnap  Cerlicom  koMuaHdscura  Terumwnn  xucobnanagn. MOV
ANCOPHTMHHMHE OHP KaHua gaseoanuknapn 2005 fuama TakoMIUDaITHpHAraH
HMOY anropuryiga Saprapad sruirag.

Kenrupunran  ugana MOV sa HMOQV  anropursnap  Gup  xarop
sadpamiaapra sra 6Vaud, Oy wamunmasoap FHMOQY nporokonnga Saprapad
sruirad. KpuonroQapaonuiiroie  OWHPHIL,  ATOPHTM  Bd KQIMT  V3VEUIHIHTE
Ofnran  cap-xapaaariapHy  nacallTHPHUIL YuVH UIHITHE 3UpH GH3HKIApPra
acocaanrad ECMOV anropurmu tasind yrunran.

ECMOY anropurMuausar Tascupu Kyiingaruda 0adu yruiaum:

A HINTHPOKYMAA CTATHK KaNHIIap syrriHru {“"h,’lﬂaj.llap MaBEyl, Oy
epla W, YHHHT OUHE KAIHTH Ba Wa vHUHE Sk kammnTi. B iuripokania cratie
EANNTIAD EYPTIHri fW51TUE.‘] nap maesyy, Oy epaa Wi VHHHI OUHE K2IHTH

Ba W YHHHD CIHE KaluTH XHeoDuaHatu. K HH

anmcnaios. = (00 sk PR UM3MKZArH  HYKTa  OVIICHH.
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~ ;. Pk’gz nl+ 1-‘
vuga R =(zmod EL) 3% ELﬁF’JJﬁﬂH, oy ecpaa 2 ra
TeHr Bafr 3ca P oredeparvopaard taprudn xpcodiadagd. bydgan Tamkapu
|G

kothasrop fi HI XaM aHHEIaiiMHs - ?, By epaa |G| {7 rpyunanuar raprudn
J&Hﬂﬂﬁ:lﬂl'lﬂ,'ﬂi BA TEXHHE EHXATAAH K_}l‘ﬁl‘[ﬂﬂi]’! TCHIMIHKHN KBH'D&:I.']'JIEH'I'HPHI.UL’I
kepak (3-mansan): ged(n k) =1

J-wmansan

ECMQV aaropuTMHHHHI BamapuiHil wapaéin

Kanam Hapaén

A MIWITHPOK4UH (s, Ta) KLIHTHAD IPYOIACHHH XOCHA EWIanH, Fg HH
HXTHEPHH reHepaing KHIaIH Ba Ro=roP un xucoGnaiian. by epma P —
AUMOTHE  3rpy amskgaard wykra. Wynnan ofur B wwrrupokunra
sakTHEuamK ok kamnr o wn WVHATALN.

B Huwrrupordn {Rﬁ. Fr} KanWTIap TIPyNnacHHH XOCHN KHNAadW, Th HH
2 HXTHEPHH IeHepallMd KHiaan sa Fe=ryP s xmeoBnaiim. Hlyunan cyur

A HUIITHPORYHIE BAKTHHYAIHE OUHE Kall|T -Rb HH }KFHH'I'H,,'_I.H

A MIITHPOKIH Ry sakrumvanuk  ouwmk  kanmram (7 rpynnara
TErHUUTHINIMEN  TeKIIMPAH, VHIaH  rtamkapn 1l HONL  31EMEHT
aMacaurira xam texwmpamd. LWynaan cfur rpynna snemedtd Kob vn
sHcobnaim, Kab = hs, 8, Oy
cpaa B = {'rn. -+ anﬂ)mm Ba St, = Rh + Rhﬂ:‘rh. m'ap Kﬂb = G
Oymea A mwTapokud B MUImHpoRYH 1aH KeNraH MasiyMoTiapHH Gexop
KMIaaM. AKC Xolia HATH#aHn yMymMuil maxguil gamnr cudaruia kadyn

KHIAaH.

B wwrspokun [ BaKTHHUAIMK  OUMK  KamuTHH (5 rpyinara
TEMHUIHIIHEIHHHA TCEIWHPAIH, YHIAH TallkapH Rﬂ HOIT  3JIeMEHT
avaciurura xam rekiumpagn. Wyngan efur rpynna snementn K ba vu
® xHeobnaiim, Kha = hs,S,, fy
epaa Fa = (ra + Rawa}mm pa oy — i+ Ehm Arap Kha =0

OVaca A MIWTHPOKYM A HIDTHPOKYH J8H KeJrad MaayMoTIapHH Dexop
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EMAaM. AKC Xouia HatHseaHd ymysuil maxduil kanur cndaruaa kadyn

KHIaAH.

Acocuil npotokon Kyinaarn cababaapra k¥pa amoiud eunm xncolnananu:

1. ¥ gamnr owkopa G¥Imaras Tapina MaeHTHHEALHA kM0 Ba xap Gup
WEPHE YUYH HaBDATIAIN XHMOS XOCHI KHITHHAIH.

2. dhakar xwucobnam sxapafHiga camapanun O¥nmall, Gankm Vreasmw
KODHIMATHAAH XaM HTYKKE spuiianu. bydiaan tamkaps skapaddnap  qakar
MaiigoHIapaa Ba O4AHE X01A aManra owHpaIand. Xap oup poiigaianyeug yaye
2.5 ta xucobnaw (s¥non Daxonaranaa) Damapuiagd, aHH GHTTACH BAKTHHYLIHE
EANUT sEyTaNrnag xocnn ki H¥ica, Konrann g fxn Sp cranp knaiitupurim
YUYH.

B mwtnpokaniisr xucodianapi:

Kba = fbsﬁ{ﬂa“‘ﬁawa] = ﬁ'&b{rﬂF‘l‘ RﬂwﬂP) = h"Eﬁ'[ru“‘Hawa]F =, h"BEBaP

A HITHPOKRYHHHAT XHCoDIIanuapu:

Kab = h-85{ Ko+ ReWs) = B-8alreP + Rowy P) = l-84(ro + Ryuwt) P = b8y, P
Ilyuunr yays xam Kab = Kba ra xakuxatian tenr sa K = A - 5,8, P ganurra
IKBUBAICHT XHcoDIaHa .

2.4, Daannruk srpu anzHiad Mecen-Omap kannTiapHl TAKCHMIA

AAropHTMHA

Dapas kunaibonk £ - 0 rapredn 304, e sea (e, n)= 1, [<e=n wapran
KaHOATHaHTHPYBUH coH. Musepraam anropurmuisan doiinanannt 4 =¢ ' 'modn
HH TONAMWT. BYTVH COHNAP VOTHAANM MOAYIL apuiMerikac KoHyHiapn Duian
SOY HyKralapd VOTHOANH MOIYIE apupMeTHEACH KoHvHIapu Oup xan OFirasy
yuyH, 9UHpHr axteépai Podykracedn kylingarn  Qopsynanap  Epaamuia
NHCODIAL MYMEHH!

Q=eP,
R=d0.

Meccu — Omyp npororomn 39Muausr Ocpuirad HYKTAcHHH Dazaeuii

HyKTara Hucdatan  ckauap  KYNailTyBudMcHHM  AHHMENAWL  MYAMMOCHHHHL

eupnra, geH 33MWapaa puckper JorapudM MacalacHHK SUHILTA ACOCIAHIAH
[10-12].
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A Ba B MIITHPOKUHIAD OPACHIA KAIMT TAKCHMOTHHH KYHHIAIH CcxXeMa
Epuammia amanra owmpriagm | 19-pacm )

1. A HurTHpoxuM e, <n OyTYH COHHM TaHnaiian sa 4, =e¢ i modn HR
xpcobnaiian. e, coH A HWTHPOKYHHHHEP Maxdmil wanwre OVoagn. o, »ca A
HINTHPORYHHMHT waxeuil wndpan ounw kaaate 6Faaas, CVHIpa A HIITHPOKYH
Vauuuur m xabapunn P, 35Unuar GHpop HYKTACHTR #OIammipany sa Y3MsuaT
maxdmil e, ra k¥naftapnd, (0UHK KATUT IeHEPALHa KHAANH): ABHI

Py =e P, HYETAHH XOCHI KMIAIH.
2. B nwrrHpokud xam Ve yuyH xyvias wyeagail waxend wmdpiam sa

WHPPHH OUHII KAAWTIAPH ey Ba d 5 KanwmiapHi xocun kwinaan. Ciurpa B

HINTHPOKYH ¥3HHAHT Maxdgmil KamHT KHEMATHHE A HINTHPOKUHHHHD Olkopa P,
KaIHTHIA K 0aiiTpud (OWKOPa KAIHTHH FEHCPALMA KHIAAH): AhHH
Fy=exP,

HYKTAHH XOCHI KHIAIH.
3. by gmiimarsn A HIITHPOKYMHTE #YHATAIN.
4. A HIUTHPOKYH

B, =d Py uu xucobnailan.
5. Xucobnab ronsarad kuiimaran B nurrupokunra wbopais.

6. B wwrupokun wdopuarad  keiivartHe VanHuHr saxguil  wsdpan

oumm KanuTHra o g kinadmapud, A MWTHpokunHMHD m xadapura moc P

HYKTAHH TOMAJH:
EBo=dglPy.

Py, wn xpcobnad A HOITHPOKYMH  VIMHHAT  WH(PIAN  KAIHTHHIHD

fraonusaTHHy Saprapad Kananu:
Fo=d Fg=dlegPy)=d (eze,F,))=ezld (e, F ) =egF,.
Jemar, B murmuporyd KyHHIATHHEH 00801
dgfp =dgldF,)=F,
m1 xaDap AHEAHABHIL KPHOTOTHIMMIAP YUVH KAIMT VPHIILA MU THIHIIN

myMiErH. by xonaa 3MHHAr ¥3u0ad DolLKa NpoTOKOI DapaMeTpiaapi tHpucnia
Xed Kantai axfopoTHH eA0H Ko tanad yrnivaiian. ByHHHE 988310 0UlEK
gaHan O¥ilnad yu Mapra y3arHil aManra OlHpUIanH.
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A B

Ei<h 'nulman MM £p< 1T TAHAHAH;
d,=e amodn, Py dy = e pmodn,
Py=e by Py =eghy
xucobraHaau Py xHcobnaHanu
Fy=d, Py x fn=dgfp

e MCAENARI Py XHCoDnaHaIH

19-pacm. Mecen — Omyp cxemact OVIHUA KAIMT TAKCHMIAL DPOTOKOIH

2.5, DIIHOTHE 3PH MHIHKIH KPUOTOTHIAMIADP vayH D0k aman

KATHTITAPHA TAKCHMIAM AAropHTMH

R84 wpunrotHzamuga  9as [aMan  OpOTOROUIMHMHD  KL@HHIHWN
gyviinaarnua S¥nams. » otv0 coH Ba MXTHEPHIE p<n BA g <A COHNAP TAHIAHAIN.

Quuk kanur caariga (n, p, p’ modn = y) ywingk, maxdmii kannar cudarnga sca g
JaH o ganaHnnan.

Ouuk m MatHEH WwHdpram yuyH a= _uk{mndn]l,b{m‘,l = l,’ykm}{mndn]n
xucobnam kepak O¥naam, OyHaa & - uxtaépuil # Guaan ¥sapo mv0 OYarad cou.
a,bim) scydrrng wndpmars 6Vaann. Pasiiadsy, MaTtHEY Wn@pHAR Wi YuyH
m={hm)/ a¥ Y modn xucoblianaiq.

DIUHHHE  MYIBTHIVIMKATHE  IPYNOAcHHy  kVanosud  Due Daman
NPOTOROIHHHAT MOAHPHEKIIHACH Kyiingarnua:

apas kunaitmk, M ousk matd £ I9Yauar wykracn O¥IcHH. Arap oumk
MatH OMp KaHYa HyKTamap T¥mnaMesad nbopar O¥ica, kyAuaa KeITHPUIATMIAH
ANMALTTHPALLIAD Xap DHp HYKTa yuvH anoxuaa Daxapuiaiu.

Kpuntorwzumuner A ga B purrupokasnaps Qudupa-Xennmvan nporokoim
O¥iinua & Q0 Ba £,0 KaNMT KHCMIAPHHM AIMAWTHPHIL. A HIITHPOKYM
B norruporunra M xadapuy wdopnmokuy 0Viaca, [ maxdmeil conny tannaiian sa B
HwtHpokudra 290anar E=(00M + {kz0)) vykranap ssydrunn  robopain.
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Oumnran axtoporam wadpusn oun yayy B wwrruporan T = &, (FIOWI(k ,0)) By
xucodmay kepak. bynna M =M + 1k, -T .

Derudopin suxary wyvagakk, (0 Hykra madpue Brrsm yHKIHACHHK
Damapaau bBa jgemar, Oupod Oup 0 HYKTA HKKM MAPTd MUUIATHIHIH MYMKHH

Mac. Arap HMEKH MapTa MILNATHICA, HEKH XWI  IOH(pPMATHHH TAKKOCIAW
HaTi#acH 18 Hagakar wudpMaTHHEED WHpPHHER CHEAUPHIL, DANKH TH3HMHAHT

Mﬂ.ﬁ.tbl'lﬁ KOMIOHCHTANAPHHN AHHENAUHHHE XaM HMEOHH TYFHITEAH.

2.6. Moayae apudmMeTHKACHTA ACOCTAHTAH NPOTOKOJLIAD

Moayiis apUPMETHEACHTA ACOCTAHTAH KAIHTIAPHY TAKCHMIALI IIPOTOKOIH
XAp MKKAIA TOMOHJ8H CHMMeTpHE Dasapanaanran yu Gockuugan ubopar [1-5].

Bupuaum Gockmuaa A sa B wrmnporaunap $auanar maxdmi b, d , xaMia
ky.dp MabaymMoTIApHAAH hoiiaanannd, Kylularmmapan xueobnaiim:

s,=k, +xa,d ymodn,
Sg=lky +xpapd, modan.

MerkuHun  Oockuuiga ynap wWUIHOTHE  30PH YH3HKHUHD  HYKTATAPHHH

XHCoDIamam:
Uy=Ry +x5a0.
Ug=R;+x,a,0,.
VupHul DOCKHWIA YD AUHITTHE SPH UM3HE HYKETACHHN Xucodliamaiu:
W =354l 4,
W=syl5.

Yan tapapmgarn SenrviaiiHiHr GHp XMmrn Oy HEKANa TEHIIHKHHHD
KHAMATH TEHIIHMHE Dianpann. byuu sca kyiingarnua ueboTiam MyMKHH.

A HIITHPOKYH YUYH

syl g =k +xgao,d  mode)( Ry + xgayQs)=
=((k, +x,a,d modn)k,P+xza,d, P)=
=k, +xa0,d  ymodn)iky + xgagdy )P =
=(k; +x 0,8 Wk + xgagd g modn)* P.
B HuaTHpoKan yuyH

splly =k, +xgagd ymoda)(R, +x a0 O, )=

6l



=((ky + xgagd g )modnik P+ x 0 ,d,P)=
=(lky +xgagdgImodn)k,; +xa,d,1P=
=({ky + xgazdg Wk, + x 0 ,d Jmodn)* P.

Kapal uminaérrad OpoTOKOIHHHD TAIKHHEAA MOLVIE apUiMeTHEACH
AIHITHE 37PH YHINKIAP apuerHrack DHIaH YilryHIam THpHIraH.

Moayne apudmernkacngan goiinananuivarad sa s ,.5, COHIAp aBBANLAH
XHCODAAHMArEH XOLIANA TANKHHHN KYpHD unkamus.

A HWTHPOKYH (', HYKTAHH &, KOHCTAHTANA BAa X, KOHCTaHTara
kynaiitupud, cyarpa xocun O6¥nran Hykrasn R, Hykra Omnan KVns aumnTee
P UHFUEHIET U, HYKTACHHM XHCco0nad ronmmm MyMEHH. Xyouan wyaaai B
HIOTHPOEYH Xam L' p HyETaHH xucobnad TonHms MyMEHH,

W nykrann oaMm yuyH A ea B MINTHPOKYHAAD OOHHIAH HYKTLUIAPHH
§ .85  KOHCTAHTANAPIA  EVOAATHPHIN  JIOSHMIMIHHH  KV30a  TYITAH  X040a,
EVEMaarH anroprry OVIiHYA aMaira OWMpPHILIAPE MyMEHRH [ A HIITHPOKYM YUyH):

1) DuiHnTHE  CPM UM3HK  HYKTACHHM  KOHCTaHTara  s¥naiirapuin
narixacuaa & U, au xucobnam,

2y Moc  KarTANMENAPHH  KeTMA-KeT  kK¥naittapum d@Van Gunad
x e, (d U0, )) HH aHHKNAW.

3 1) Ba 2) OYHETAAPAA TONMACAH UTHNTHE 30PH UHZHEHHHT HKKHTA
HYETLCH K IHNaM.

llporokon ryramnanminga A sa B wwrmaporunnap assaHasuil wudpnam
THAMMIAPHOE koopauHatanapy Maxduil KamuTHuHE OHHAD KOLHHH KYPYBYHCH
cHarna KV IIAaHIIEINE MYMEHH OVITaH SUHOTHE 30PH dJH3ukHHr maxduii W

HYKTACcHIa 3ra G naguiap.

2.7. DaimnTHk ICPH MTHIMKIAPra acocIaHrad npoToKe/LIapHHHD

KpHNTOrpaduKk HapaomIHInTH

Kpunrorpadue Gapaouumk (Gapiomwink) ged — kpuimorpadiei THIHMHHHD
XyAEYMIEpra Kapm Typa oldm kobwnmatera aiftanagw [9-11] Musaopuii
WHXATAAH KPUITOGapaoUUIHE CTAQIH IXTHMOLIHE OHIAH KPHITOTANIHIMHHN

MY Bﬂtl}q]ﬂluﬂl'l'l‘ﬂ MTAAHTEH JHI HXIIH KPHITTOTax il AITrOPHTMHHIHLD
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Mypaxgatuury Dunan Youananm,

Maxduil kanuT acocaH MOLYIE YVIVHIHCH OMIAH aHuaHradd cabadoim
MABHY  KANWT TAKCHMOTH  ANTOPHTMIADHHHUHL  CApPAOLWUIHIHHKM  OWIHPHLL
MOTYIIHHAT GHHAD V3YHIHIHHE OUHPHIL AC0CHAA AMAITA OIHPHIALH.

Ywhy 0o0aa KeNTHPHITAEH — KAIMT TAKCHMIALL  ANTOpHTMIAPHHHHD
EPUOTOOApAOIWINTY  YIAPHH EVIMHIHE TOMOHMIAH #yaa smypakkad ned tad
OJIHHCAH MACANA - WUIMNTHE 30pH YHIHKIA JHCKPET NorapHM MyaMMOCHHAHT
MypPaKkabIHIHIA ACOCTAHTAH,

Ueknu maiigon yersgarn 99M Hykrasapy IpynnacHia WKEH HYETAHHHL

iiMFHHANCH aMany anHkIanrad OVIcHH, sbHH mP= P+ P+ + P, 994aa anckper

Jorapudiian MAcanacHHn euni, Oy WYHAAR HATYPAl m COH KepakkH, Depuiran
A BA P HYETANAD YUVH arf = 4 TEHrauK Vpusas 6¥ncHu.

O994na  amekper  norapudmaail  MacasacH  KWilHH 0 eudiaaurad
myaMMoiapiad  Oupi 6Vneb, 6y MACANAHMHT  CUHIL  ANTOPHTMIAPHHHHT
mypaggabnirn [21, 0 220 24-28]  ukke xun G¥aage:  SKCHOHEHLHAN
mypagkabipkiary NY anropuisiap sa cyOIKCHOHCHUHAN MypakkaliHKIary
Lo(eee) = Oexpl A{log N7 (log log M) ™)) alnropaTMIap, Bynaa N -
KUpHTAIaIUran col, 0 <o <1 Ba i— KoHCTAHTAIAP.

Wenrke yeynnaan doiiganannd, axrufpuil vernn nukmig mpynnaga 354
JHCKPET NOTapHpMIAll MYAMMOCHHH i gyan EpaaMuia cuni MyMnH. By

yeyiga  ukkmra o

¥rouamnm  piilxar  rysaoagn.  buprHum waasan
Wi itP), i =0, =1} sydromgnapian nbopar 6Yimb, MEkHHIK AneMeHTH OYinua
capanadran 63name. Mexunan sansan .0+ jP) j=0. ¢-1] sydriuknapian
nwbopar O¥aub, ynap xaM HEKHHYH emenTH OFiinua capananrad. byxaail
CAPANAHTAH  KAJBANAA MKKHHUM  eMeHTH  OVitmua  rtenr  Oynran  MEKdTa
MYPIINKHE  TONHII  OCOH, dbHH (fpifp) ga (j.Q+ jP) O¥anb, Oynoa

WP =0+ P Y xonga n smogyns O¥iinua k=ir-j. AMmmo Oy yeynHn TaabHk

FTHULAA HAIBAIUAPHA CAKIAII YIYH STAPIHYA KATTa XOTHpa Tanal KHITHHAIH,
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D9Una  auexper  jgorapudmian MACATACHHHM  CUMILHHT  MALIYM
yeymnapuaad sur mawxypy Honmapanunr p- ga A= yeynnapuoup [1, 40]. 234
Hykranapuas  kVimnw  Ownad  adusaadysun  [lomnapadssr  p-yeynu

mypagkabiurnEn Kyiingarn nhoga oprain Baxolam MyMKHH:

Oy epaa g — 29U Daszasuil nykranapu tapruin.

[0]aa Monnapa p-yeyiM TEINHIHHH  +2  Maprara  oLMpHin

; = _ ™
MYMKHHIHIH K¥pcatuiaran. ¥ xonaa yeyn mypakkabmaru 1, = Tﬁmrau

GaxonaHain.
lHonnapa p-yeynHHHHD af3aIHE TOMOHIAPHAAH DHPH EPHITOTAXIIHA

wapafHHUHN MycTakua OHp Heurta napannen skapaéuiapra ampatuiaup. by

= Ba

X004 xap Oup sapafHHH aManra owHpH Mypakkabnurn {, = 3,2

I, = :I}': Ounan Daxonanaau,
\ar

[Mopnapauuar  peyveyimaa  sypakkaloary 0axocH  MOOVIE  YIYHIHUIHTE

Doriuk 0Vand, d-manpania OyHIa Q0HD MABIYMOTIAAD KeITHPHITAH,

d-manean

Mypakkadiank 6ax0CHHHHAT MOJTYV1E YIVHIHIHA OOFIHIN

bazaeuii HyKTanapn o Hoanapa yeyan mypaxkkadanru [,
Taprain g
2123 25-1-.'."3
21&'] 7 RO T
2_-'3-ﬁ ) TI8 31
2_‘nl_-' .)..!‘_'l"l..HP
2!“2'-‘1 25[2.ﬂ|




D3Una guckper norapudmioam macasacuen  [lonnapn  p-veyiwjad
poiiganannd eud MypakkabIMIUra TAALIVIOIH KeITHPHITAH MABIYMOTIAD
WYHE  KVPCATANMEN, KAIWT TAKCHMIAW ANCOPHTMISPHHMHT  DapIoLIHIHHI
OUIMPHILHEHE X03UPIH KYHIATH 9HE caMapann yeyiu 394 Dazasuil wykranapu
TAPTHOM g HIL LML Y YR,

Monnapa A-yeynu mypakkabuurn [;=2.J5 Ounan sa napamnennauia
I,=2¢" g 6unan Gaxonanaim.

llopnaapaHHHr HERAIA YCYIHHHHD KHECHA Taxaunn [lomnapa A-yeyiam
Honaapa p-yeynura aucbartad Mypakkadpokinraee k¥pearain.

2004 fiwnpa [Monnaps napanieiasnrad airopuTyMy acocuia “oynnran”™
Y ganHTHHMHLD 3HT KaTra yaviiur [09 Guran ramsnn yran [46].

D3Ypa  aumckper norapaipmaam macasaciin  [loanapa  p-yoyiamaas
pofinanannd eunin MypakkabIHIUra TAANIVIIH KeITHPHITAH MALIYMOTIAp
wyHi kypeataguen, IPH anropurmnapnia Gasasuii Hykracu g=2" " Tapradan
S9Y giananmmm 334 Gazacugarn IPH zapyp SaprolinriHHHD KeIARaKIard
HeTHKDOIHHY Tasmudnaian. by 'OCT P 34 10-2000ausr 10 finn nasomuia
MyBaPaKHATIN IKCIUIYVATALMACH BA KAAWTHH OuMm mypakkabuuru 3*/07
ApHMETHE aManiad HOoPaTIHry OUAAH XAM aCOCTAHALN .

Ammo 939Una cybIKCHOHEHUMAN ANTOPHTMIAPHH HPATHIL yayH Gyirad
Dapua vpunammap sysaupakuaTcHiiigEa yupagn, OyHHEr aca wuuanil cabadn
magiyy,  CwvDIKCHOHCHLHANT MypakkabinKka 30 ANropHTMIAPHH  SPATHLLIA
DEpHIrad pyina Nankara #oAnaHaqu, VEIE 904 KHUKHHA TYD IeMCHTIAp KV,
Macanan, Jguckper  JorapuMHH 00483 MAHLOHHHHD  MYIETHILIHEATHE
rpyInacHaa XHcobIAHUAD CYyDIKCIOHEHUMAN anropuTMuia nxrnépuil OyryH
COHHH KATTA AXTUMOIUIHE Ouiad yHua karra O¥amarad 1v0 kinadrysunnapra
CHHIL MYMEHEIHTH XaKHaarn Xoccadad (oitmananmnann. Wynagait xoccara 6yryd
anredpade cosnap xam 3ra 0¥aud, 0yaaa 1yd Ovive anredpank COHMAPHHHAT KaTTa
THIAME  Masmyl  XyLoM WIVHHHCICK UCKAM MailJoH yoTHIA AHHK/IAHTAH

KVOXAIAPHHHT XANKACH XaM WYHIAH XyCyocHsTra 503, uyHKH ¥ epia Xam
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KHUKHHA TaprHlaM kelTHpeiMaiianrad kinxamnap erapas. Awmmo 994 napaa
Oyuaai xycycuarra ara OVaran vykranap e by dakran H Kobmag smunruk
EpHOTOrpaduaHy CAKI0BUH THIIA KANKOH aed ararad. 2994 wykranapusiHr
Vauga  auckper  norapuMIaliHHAT  cy0IKCIOHCHUMAL  ANTOPHTMHE  MAEMYIL
Offnmaca xam, wenmaaxaa xaM OV IXTHMOIUIHIH Y13 KaM D¥arads Duia-,
xap goum  Oepuarad  QMekper norapudiMialn  MacanacuHu cybaKCIOHEHIHAN
anropursiap masay GVnran SoWKa rpYyNOANApIArd WyHrEE VXiam Macanara
VIHRATHIN HMEOHHATH MABKYIL.

bupunun  wiyagai Yreazum 1963 funga AMenesee, T.Oxkamoro sa
C.Bancron [27] romonmgan Beitnnn s¥wmn Eprasuia aMaira OWHpHIraH
6ymm6, Gymaa GF(27) mafigon yermparn Sepunran macana (2" )kenraiitvann
MYJIBTHILIHKATHE IPYIIEIATY AHCKPET [IOrapu(nianl MACANACHIa KeITHPHITAH.
Arap KeHraifftMaHHHD gapamace b KMudk OYaca, v oxonga OepHAraH JAHCKper
Jorapupaian  MacanacH vayH cy0IKCNOHCHUMAN ATrOpHTM  Massyy Oynanu,
Xucodnalw HYKTAH Hazapuiad k=6 OVIranjard cynepeHHryimp YH3HEIApHH
gpunrorpaduaaa kVnawaas o3 kewnwgn.  Menesec-Oxamoro-Badcron
TOMOHH/EH TARAM] 3THirad mapt Epaamuia OH3IHH KHAHKTHPAIMrad maiiaodnap
AHANA30HHAR HXTHEPUH Depilirad & YuyH 3IPpH UHIME TAHIAN MYMKHH, OvHia
k=30 6¥mmne erapid. by wapran wxreépuil maiigon vernaarn k¥oruaa 394 aa
Auckper Jorapudmnann Macanacn cyDIKCHOHCHUMANE KeNTHpHIMAachury sa Oy
XONAT Xap OHp UH3HE YOVH anoxHaa DamapiiHIN MARHOCH A oK deiinnaimn,

Kenrupwirannapiad  xynoca  Kuind WYHH  AifTHIG MYMEMHER,
EpHOTOIPaliE  aMropHTMIAPHH KYPHIL YuyH myisaniadran 2394 gyilngard
WAPTIAPHH KAHOATAAHTHPHIIH KepaK:

— 994 umendk rpyvonacuHuHr taprudn n o TyD cod OVIMIOM n03HM,
Honur-Xennman veyiMHe K¥amias olka Xonapia.
— DKCHOHCHUMAN MyPAREADAHE VCVIMHHHI [APANNELIANL WMKOHHHH

OIHHE ofMId yuyH 90Y IMEINK (PYIIACHHHHD TapTHOH n CTApiIMYa Karia
O¥nmn kepak., Xucoblam TeX HHKACHHHHT Ak 5-10 finagary pueosciaHHIIHEK

surubopra onud, n taprud 2" qan kam GVIMacurn T03HM.
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JHCKPET
Taprubn 30 jan

J!ﬂE'ﬂpiltI]M]lHLlJ MACAIACHTA

— O9Y uMkiME IPYNOACHHUHD TapTudn n Oy UMEIHE FPYIIagard

norapr@aian

EHYHK

MACANACHHH EIL"pIIJlJ “dH

-
OYIraH

MARIOHIAIH  KCHTaRTHPHI

MVIRTHIUIHKATHE  IPYOOAJard  JHCKPLT

KCIIHTHPHIEHHHTD  OQIAHHH  OJIHIO - YYYH Menesece-

Oramoro-Banceron ELIH.FFI'ILHIL H_aHL’!a'['.'!ElH'l'H'pHLl[H chat{.

I‘;}-‘ﬁilﬂ,ﬂ['u S*JHH,U,BH.'I.JH WUIHIITHE Z:H'I""I '-IHZ'.ilf:IK.'!t'lpl'}l ACOCITAHran KalHLITAPHH

TAKCHMIALI NPOTOKOUIEPHra KHIHHAIHIEH XVAHEYM TVRIIapH H:;,-'].'JEH'J'H.'IL'EIH.

S-wanean

x,}'ni}'.\'IJ] APHHHT WIJAHNTHK 3TPH “TH3IHKIAPra acoC/IAHraH KAIHTIApHA

TAKCHMIALI NPOTOROIIAPHIAE TALCHDH

No I poToKoa HOMH XyEYM TYpJaapu
1 | Audpipm —XeniManuuur Hurrupokunnap ¥pracuia ¥iapo
ECDH ganwruapun HACHTHI KA TALMHHIAHMA M
TAKCHM/IALE AJNCOPHTMHI
2 | DAOHOTHE S0pH H3HEIR B mutHpoRaH  KAIUTHH  KMM  TOMOHHIAH
MOV kanuTaapuu HDOPHIraHnHE DuimMaii
TAKCHMIAL AOC0PHTMHE Kpunrotaximius 0y KAIUTHH  MAbiIyM
BAKTIAH CYHI KARTA y3aTHIIN MYMKHH
ApOHTP MABIYMOTHH KMMIAH KelITaHMHH Ba
KHMIa W00pHIL  KepakiMid  XaKMia  Xe
Hapea DuisMaiian
A MIITHPOKYH  MABIVMOTHH — apdurpian
KCITAHMIA THIA MILOHY X0CHI KHIMaiin
3 | JaunTHE 3rpH MK Kpumrorasmnun - 0¥ KAIHTHH  MabiyMm
Mecen-Omap kanuraapan BAKT/IAH CYHI KailTa y3aTHInH MYMEHH
TAKCHM/IAL A0C0PHTMHI B mimHpokud  KAIMTHH  KHM  TOMOHHAAH
HOOPHIIFAHHHKE DHIIMai
4 | JHOTHE ICPH THIHKIN Kpuirroras i MABIYMOTHH B

KpHOTOTHIHMIAD YUYH b
Iaman KaIuTIApHK

TAKCHMIAII aJArepHTME

HLL l'HP-DE{'-iHJ'ﬂ TAdEpPUPad YSdrHIH MYMERH

H LITHPOKYHIAD MARIYMOTHH KHMIAH

KENraHHHA D1 Ma I
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5 | Moayae apugmeTHEACHTA A HWTHPOKYH  MABRIVMOTHH  apOuTpiad
ACOCTAHTAH NPOTOROLIAD KCATAHMIA T HIIOHY XOCHI KHIMain

ApBHTP MABIYMOTHH KHMIAH KeITaHMHH Ba
KHMIA H’}ld"}ﬂpl[LIJ KCpakiMIH  XakMia Xxeu

Hapea GHiMaiing

LU.}-'H,'J,EI.ﬁ I{_I-'LI[Hﬁ.. SIUIHIITHE  3IPH YH3HEIAPra  acoClaHrad  KaldTlapHe
TAKCHMIALI NPOTOEDIUIAPH 1aH LbUFI..'.I,HJIH.HHJJEETl'HHJJ.E NPOTORGILIAPrA

KHIIHHAETTAH AYHVYMITAPHH &Jlﬁﬂ'i'l'ﬂ HHGﬁH‘I'I'ﬂ QJIHI ']'E’L‘Iﬂﬁ ITHIAOH.
2-Hod O¥ilmua xyaocanap

1. Xozupri  kyHaa Huad  dHEHITAH  HOTHE  30PH MH3MEIAPIAH
roilganaHMIIra ACOCHAHIAH KN TIAPHN TAKCHMIALL TH3HMIAPHHHHI aHBaHABWI
THansiapra Hucbaran afaaniunry, yaapaa QoilianaHuIaIHIaH KT YIYHIHIH
pazpaan kHank OVIraHsa XasM, SKBHBANCHT XHMOs DHIAH TasMUHIamuaaaup. by
3ca Kabyil EHIVBYUH B4 Y3ATYBUM  MOCHAMA [POUECCOPNAPHHHHE  HKIAHHLL
BAKTHHK KaMailTHRaIn.

2. Dotk kpuororpadmaia acocan Kyiugarn 994 gVpuHBmmapiias
iproitganannnan:

- K =Fip) wmaiinon ycruga, Oy epaa tvd con p=3, Ba 1yh maiijiod
kenraiirvacn K =Fip") vernaa anuknanran nocynepounzyaip 334,

- K=F2") maitaosn yeTHaa aHUKNAHIaH ocynepeunzyaap 334,

3. Kpunrorpaduaia JUiAnTHE 9rpH upsHggad  goidganasnmpa Hapua
KATHALYBUHIAD HUIHITHE 20PH YH3HKHE KYPHIL yayH kepak D¥naguran Gapua
papaMerpaap TVIIAMAHNE KedHiHd oMun oM. bup kadua kpunrorpadeg
TryucHs”  mapamerpinap  TViUaMH  Mamsya. Yaapuad  oijanaHim  Tascis
sriaMaiian. CraHjapriap Ba TEHONOIHAIAD MIUMHA MHCTHTYTH P yuyH TyO
COHIAPHY KYIUIALHN TABCHA FTAIN.

4. Maxdmii kanut acocan MOAYIL YIVHIAHIH OMIAH aHHEIaHraHn cababiu
MABWYI KANHT TAKCHMOTH  QITOPHTMIBPDHHUHT  CApIoUUIHIMHE  OLIHPHIN

MO ITHHHL ﬁhuap VAYHIIHIHHNE OLIHPAL ACOCH 1A apMalilra OLHPHAIaIH.




5. DIUMIOTHE 30PH  UHIMEIH  KAIMT TAKCHMIALL  AiropHIMIAPHHHATD
EPHOTOOAPAOWUTHIY  YIapHe KVIUIIME TOMOHKIAH #yaa Mypakkad e tas
OUIMHCEH MACANE - WUIANTHE 0PH UH3HKLA JUCKPET NorapuM MyaMMOCHHHHD
MypPaKkalIHIHra ACOCIAHTAH.

6. 334na aumckper norapudmnam macanacuud lonnapn p-yveyvnmian
fofiganannd eunm mypakkabiMrura TAaaUIVEAH KeOTHPHIMEH MABIYMOTIAp
WYHH  KYPCATAAMEN, KAIHT TAKCHMIALL ANFOPHTMISPHHHHD  OapIoiuHrHHKH
OUMPHIUHHHE X03HPIH KYHAArH 30 camapann yeyin 394 Sazasuil wykranapu
TAPTHOH ¢ HI OLHPHLL Y YIHANp.

7. KanwriapHe  TakcHwMuam  nporokoasapuiad  doiipanannnadrranga
HPOTOKOIUIAPIE KHAHHAETTAH Xy®RyMIapHi aldarra MHODATTa OlHL 3apyp.
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3-bOb. JUVIHITHEK 3I'PH HHIHKJIAPI'A ACOCJIAHI'AH
KPHITTOBAPJAOULTH KAJIHTIAPHH TAKCHM.LALL
ANTNOPHTMIIAPH BA YJIAPHHHI JACTYPHH TABMHHOTH

3.1 DNAHITHE IrPH MH3HKIH AIT0PHTMIAPHHE HAPAMETPIN
KVPHHHINES VTEATHI VEV/IH

Hocummerpuk  kpunrorpadusaudr  mareMartik  acocw  Ofamb  Gupop
anredpank crpykrypa (AC) Ba yHO3 KpUOTOIpafME ANTOPHTMIA 4C0C KHIMD
OJIHHEEH SHpHH Ve (Maxduilnngka ara) Oup TOMOHIZAMA (YHELHA XH3MaT
gunaan. AC  geranga Oupop TVnoasm  sa amredpanx amanmap  syvdiriarm
rywyenaanyn  [9]. Kpuntorpadue anropuTMHHHD ¥ap XM TALIKH B4 WUKK
wysysiapra Dapaowinmnry AC Dup TOMOHIAMA (PYHKIHACHHH TECKAPHIAL
MypaKkalIHrira acoCIaHaIM.

1985 finngan domnad H Kobau [10, 11] sa B.Munnep [12] raknudy 31rau
HOCHMMETPHE KPHOTOrpafMaHiHT TPALHLEATA aitanud KD/raH
EpHOTOTHINMIApH aH Gapaownnnury 994 rpyinacuaa quckper norapudmnam
MYAMMOCHHHHT MYPAKKKADIHIHIE ACOCIHAHTAH THIMMIAPra Vrui SonaHraHmn
EVara rananan, UITHE  KpHnrorpaduara anoxMis  KHIMEHL Kyiingard
cababnap [13] Guian Genreianaim.

- DHpUHUMIAH, guckper norapudmiuam Ba AKTOPIALT MYAMMONAPHHE
CUMIITA KAPATHIIAH COHIH MailioHnapia n Moayin OViliua cConIap CHUIHEIHIY
xoccacuaan GoiliaaHATHIAH YMYMIAIITAH FAIBHD YCYIMMA  ACOCIAHTAH TEIKOP
ANTOPHTMIAPHHHT O3Ara ke, 334 rpyinaciia 9ca CHIUHKIHE TYILYHUACH
AHMEIAHMATAHIHIH YIAPIA TEIKOP KPHOTOTAXNIHILIALL AATOPHTMIADHHKE TY3HL
HMEOHHATHHN Depmaiiay, Oy epia CHIHME COH yHYa katta OViMarad Tyd connap
KIaiTMACH;

- HKKHHUMAAH, 39U rpynnacuia KainuT y3yveaurg OViHua KpUImoTnsusap
uoad  uskapuin af@aniuknapra sra skadnark. bBynap cumcns
KOMMYHHEALHANAPIA BA PECYPC USKNAHIAH XOLUIAPAA (CMAPT-KAPTANap, MODIIL
Eypaamanap) acocuii  xucobmananys. Macanas, 99 rpynmacuia  ry3narad
KANHTHHHT OuHap yayaaurs {50 gan 350 rava G¥aran Kypuimaiapia aHeadasuii
EYPHAMATAPAATH KAMMTHUHE GHHAp vaveaurs 600 nan 1400 raua 6¥nranaarnies

EpunTorpad iy DapIoLUIHIHE JaPARKACHTE IPHLTIIALN.
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Hixopuaa wearmspuaran cadabnap AKUL pa Pocens  degepaumscnig
AMALIATH CTAHOAPTIAPHA  UMITHE KpHNTorpaduara onj cravjapriap Guiau
anMamrrHprra oind Kenan. Xosdpri kynia 334Ynapra acociaHras anropaTsiap
EVIad xalkapo, MEUIHE BA COXATA OMJ] CTAHJAPTIAP KATOPHAaH VpHH OITaH.
DomnTHe  kpuntorpaduaga myd malizon GFploa Gepromrad 39MYpgan  kedr
froitganamnnagn. GFypiaa Gepunran 95U Tedrnamacu _1:,,3 =z +avgth (mod Pl
EYPHHHLIE 374,

DaH-TeXHHEA Ba MAPKCTHHL TAAKHKCTIIAPH MAPKAIH
(«UNICON. UZ» AVEK) maar «AxGopoT xas@eiainri B KPHITONOIHA HInHii-
TANKHEOT — JCHAPTAMCHTHAA  AHAMATPULANAD  AnreOpacHHi  KPUITONOrMs
MACRIATAPH YUYH TAKOMHIUIAIITHPHIN HaTkaacHia 1999 jinnga anamapiuasnii
yeryiaap AC sa napamerpin AC rozara kenan [9). Hatusana aseain sasivs
Ofran maxduiineka gFomvua maxQuiing  KHPHTHID OPKAIH  XyRyMIapra
DapUOWIHAKKHE  HHALA OWHPHIL MAKCAAWAA YHAaH sHrada  oiiganadmm
uMeonmary  ryeunad. Wyaaan  Oy8H  TAKOMMIUIAWEAH  IHAMATPHUABHE  Ba
napamerpin  anredpanap  xamga  napaserpian 99Y  rpynnoackn  axbopoTHH
NHMOSIALL BOCHTANAPHHN HULAD YHKHIN BA KPHITOTAXIHI #apalHIapHHH aManra
OLIHPHULTA MaTeMaTi Gasa cudarnia GoilaataHnimoria.

Iapamerpan AC

Snesentnapu Oup xun g Ba b nappad tapeud tonrad m o x J oraprubis
Auamarpuuasnil yeryunap A sa B nan Owrra snesedtid g Ba b napian tapkud
romrad / ox f oraprafiad yeryenapra Yridica, napaMerpid kVnaiTtapiin amManu
gyiinaary k¥puaniga ndogananub

a®h =a+ b+ alb (modn) i1

(hopryaa acocHaa AHMKIEHAIH.

[MapaMeTpian TeckapH MeMeHT KyHHIarnga xncodaaHanm:

a" =-afl+ al)’ fmod n). (2]

by epaa "l en MOAYAE OViiMua napaMerpin Teckapuian, Lo MOAY I
O¥itHua TeCKapHIAL AMANHHHHT PaM3H.

Orubarna napaserpin AC (GFin); B g¥punnmmra sra O¥aaau; 6y epaa
GFin) — n taprubnom Oyryd conap wesnn THmname, B - GFn) snemertiapy
YOTHAA NEPAMETIIN EVIARTHPHIL aMAIHHHHT PAMIH,
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[apamerp MyaMmocH

Hapavwemp  wyawvocu  mipnima  sypackadius Rofordon  GLIAH
ipapicrarac

Arap napasverpan AC (GFm); @) aa vawvsun GFmlauar

- 3MEMEHTH ¥ = a(mod n) Gepuirad O¥nca, yeaa napamerp B, napaka
EVPCATKHUM X BA MIEMCHT @ TOIWICHH, (3-110¥0HA),

- aNeMeHTnap ¥ B a OGepuran 6¥nca, yepa napaderp R Ba japawa
EVPCATEHYN X TOHWICHH {2-N0F0oHa),

- MEMEHTIAP ¥ Ba Japasa kypearknun x Depuirad 6¥aca, yuaa napamerp &
BA WISMEHT & TOIWICHH, (1 -noroHa),

- AMEMCHTIAD 1, & BA Japaka kVpeatkwum x Oepuiaran Ginca, yeia

2" if-norona).

napamerp B romuncuy, 6y epaa B =a+
by epaa GFin)—n ra GyTYH COHNAPAAH TYIHITAH YeRIH THIaM.
Maskyp MyaMMOHHMHI 1033ra YHKHIDH OHP TOMOHIAMA [apaMeTpiu
Py HEUHAHHHP KYRLarn xoccack Ouaan SoFIHK;:
F' (mod n), 6y epna F=1+Ra. (3)

Mazxyp Myvavmo napaMerpi 3394 rpynmnackia xaM YXIman TATKHHTE 30a.

lr i=xe{
a =aky

YHa 3eMeHT VPHHAA HYKTAHHHT X-, - KOOPAHHATAIAPH #yTimrs KaTHaaim.
3.2, Napamerpan Qudpdu-Xenaman KATNT aAMALINIT AITOPHTMHE

Dapas KHIaiIuK,  f-ToMOH NApAMETPIN anredpa acoCcH1a
rakomidiamrupirad dudupu-Xenvan KannT anMamim aaropaTMe acocHia
HULIaiAHran TH3MMI, -romod sca Maskya duduepm-XeniMan kanut anManmm
ANPOPHTMH ACOCHIA HILMANIHIAH THIHMIA 374,

Maxdaii ganuT ammammm wapadnn (B gl syQronk MawiayM cadanud,
EYHHAAIY KajamnapHi 3 HOHTa onain:

l-kamam: f-romod, ¥3 saxduii kanuy e He racogudmil con cndarnna
ranaal, ¥3 OlKOpa KAITHTH

=g e fmod p) ar xucoDnaiian Ba yHR yMyMHil Masnymoriap Oazacura
CHH J-TOMOHIA WYHATAIH,

2-gamam: j-romoH, ¥3 maxgmil ganuty o Bu tacoamdmil con cadaruia
Tanaai, ¥3 oWKopa KalnTh



¥ = fa-1)“+1{mod p) A Xucobnaiian B3 YHH YMyMuil MaBIyMOTIAp
Gasacura Exn {-roMonra swiaaramn. by epaa napamerp £ =1,

3-KagaM: f~TOMOH i-TOMOHHHHT OLKOPE KAAHTHHA Kabyvi kanmd,

ki =y-1) ¥ +1fmod p) an xucobnaiinm;

4-Kaaam: i-TOMOH f~TOMOHHHHT OLIKOPA KAIHTHHH Kabyll KHIHD,

ki = y; & (mod p) an xmcobnaiian, Oy epia i-, f-TOMOHIAPHHHD YMYMHUE
maxdmil kanatn b=k =k, .

Hapaverpan Qudipu-Xeanman kanuT aaMaminm anropuTMHra OH MECOI
EyHHAArY G-3aBal0a KeITHPHITaH:

f-swansan

plalR|e|d y,-i_}:,- kilk;

Mogvie p  olganasyeusiap rypyxMo o VOVH  YMYMHI, acoc g aca
ipoiigananysurap rypyxs yayd Oup s Gxn doigananysaniap syQriaps yayH
XAp X0 OV MYyMEHH.

[apasmetp #=1 Gynransa, xyoau wydaai yeayOga dowka nmnad aukunran
ANCOPHTMIAPHE XAM MABRY/ A1I0pHTMIAP DHIAH FAPMOHHIALMAIAN MYMEHH.

Byuaa sopuil kpuntoTHInMIapHUar DapAomIHIHIH HEKAIA TOMOH YUyH
XA, DOWKA TOMOHIAP YOyH XaM Oup 2 6¥nam. Arap, napamerp 8>/ oauHea
ga 0Oy napamerp  Enmk  ganut  sazwdacuad Oadkapea,  yHIA  EOpHi
KPHIFTOTHIHMIAPHAHT DapI0uy IR HHE OLHPHIITA SPHILHIELTH.

3.3, [lapamerpiin NVUIHOTHE TPH YH3NKKA ACOCIAHTAH
Juddpn-Xenmman KaauT AIMALIAIN ATTOPHTMEH

[MapaMeTpan AUHITHE 3P uianinn Judipe-Xemiman KaiuT anMaiini
anropurMy uuHnTHE rpr wasnknn Judde-Xemmvan  anroproyura aucdaran
EPUITOGAPAOIIIHIY KKOPH XHcoDIaHaiy. UHITHE 0PH UHsHEIN anrebpatad
napamerpim anredpara Frow Ky HIariua aManra ounpHiIain;

I0Y menarawacudan napavempre Y (HIIIY) menzsanacuza T,
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Xocea. Arap v ="+ax+8 (mod p) 8a v,° =, +ax,+b (mod p) nap yzapo
Haomopi O¥nca, v xouia

« B = fa+h) B (mod p),

sy = yed) R fmod p) =¢ _r"'+ﬂx+ﬁ)l fmeod p),

cy-=-(tl) R fmod p) = - (v+2R") (mod p),

. _]J.E = {1.‘;,.',-1’} R I(nmdp,}.

«x = fxp-d) & {mod pl,

« v’ =g -1) R'r(mrm"pj.

L5

Hapavwempan 334 mygmacunune wene addumus spynna aaeuenmusa
MOCTUZ.

Xocea, Arap v = x"+ax+B (mod p) [33Y rtakkochaMmacn GVaub,
Y=(x,y)=d* G HyKTa my TAKKOCHAMAHH KaHOATIaHTHpCA, y Xonaa [I9IY nykracu
X-, V- KOOPAHHATANAPHIA YeknH g rapruind anourus rpyana (GFpl "+ ") audr
anemenTnapn x= d*g; fmod g, v = d* g (mod g} ¥apo moc kenagu, Oy epaa
“#  papamerpan k¥nafmupam, "+ - Yooin, ™ - kYnaiitepam amannaps
pamznapu, G=( g, &) .

[133Y AyKTACHHHHT uCKIH g Taprudid aJauTHE [PYONA AICMEHTHIE
smocnury  xoccacuiad  dolipananmm 33Ynapaa awckper  norapadmnam
MAaCaTacHHH YCKIIH aJIHTHE MPYINAHHHD OasHe WIEMEHTHHH TOIHIT ACOCHIE Xan
FTHIIra AV ouaiu.

a, 8= 0yryn connn koadudmuaentiap,

R —napaserp, =K< n, (R; n)=1 wapriapusn KAHOATIAHTHPALH.

(o, vy) Ba Oh=(x; va) HYKTANADP YOTHIA ROQLMEmpiin Ko amMaliu
“+' # Gunan Senrnnanaan sa Oz = Q) + 'O kipunnmmaa ndogananagu. (x;, v;) sa
(%7, ¥2) HYETANAP YCTHIA HAPEMEMPIN KW KyiHIare TAKKOCIaManap acocuia
AMEITE OLHPHIAIN:

1) x,7 x: xon yuye O =(x;, vil:

x3= r‘L:-S)R'I-.r;- x3) {mod p), i4)
1= L= xgh+ vy fmod pl, (4"
Oy epaa:

L =(va- vy x50 (mod p);

2) xp=xa, = voF xon yayn Os=ix; vil:

x;= (L3R -2, (mod p), (2)
vy =Lix-xy) + v, (mod p), (57
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Oy epaa: L =(3(R .I;J+f,i'+ﬂj|"_?ffl: _:|-',-+1",J,'f'J fmod gl

3) xp=x v:= v Xon wvuayve h={x, x3} Ba O:=(x; ;) HYKTanapHuuar
napasempi HAFUHICH HOUIHE (UekeH3iknarn) uykra 0 ra reur.

Hommagk vykra yayn O+ O =0 + 0 =0 ()
TEHIIHE VPHHIHANp.

DY mywracuHH Viura YImHe o Mapra napaMerpad KV HATHAACH
HYKTAHH CEAINp coH o ra kinaiitapuin amanuan Depagu. 9394 HyKracHHy cransp
con d ra x¥naiitapim amam * ** Genrien Grnan moganaHaim,

Wiyun rawsnanam kepaxsy, Beilepurrpace [56-58] yaymuil k¥ puHimiary
TCHIMAMACHHHHT KOUraH Dapua Xycoyeil xo/unapd ©¥nradn D34 renraamanapu
YUYH XamM KKopHaa kermupuaran 99U mykrasaps yernia napaMerpin gy +
ga 334 mykracund ckamap cod & ra kVoaiitupum amany * HE aHHERA Xey
KAHIAH KHHHHYHIHE TYFLHpMai 1.

39U Gapua HyETAIApH veTuda napamerp R0 Dunan KV aMaii aekin
AMIHTHE KOMMYTETHE UPYIIIAHM TALIKHI Y1211,

Tawpugh. PEF) = {napamerpam 394 wmykranapw,; Uflgl,  ssHH
napaderpin 924 Gapua Hysranapd TYILIAMH Ba HOLIME HYKT4, OapaMerp
fl<RelF, GYnca, + — PE(F,) YOTHAA AHHEIAHTAH [APaMETPil KYILHIL aMAanH
Gynca, (PE(F,); +) — syrang napamerpms 994 wykranapn rpynnack jaeb
ATAITEAH.

Anvanasuil 994 sa napamerpnn 994 myviranapn iniamiape Viapo
H3oMopQunry Tviaiing addumue KoMaymamue 2pyananune 0apua AKCHOMATIPH
napamMeTpii I3 HyKTANapH rPYIIAacHHH XM KAHOATIAHTHPAIH,

by xonar napaserpod 394 HykTANApH pYINACH ACOCHAA KVIIMMua
maxipuitnnkka sra OYaran Oup  ToMOHNAMA  QVHELUHANAD ACOCHIA  MABEY
KPUITOTHINMIAPra  aHanor  OFarad g KPHOTOTH3MMIAPHH  BA  HHIH
KPUIMTOTAX IIALL YCYILUIAPMHA SpaTHIITE iV ouamn.

Appairy DaHL1a KeITUpWIrad napaMerpiad 39U HyKTanapi rpynnacu
(PE(F,); +) nan doiinanannm k¥umsaa maxdmii napaserp R tyaiinn xosupua
Mabiym GyiMarad owkopMac 9394 napamerpH MyaMMOCH HOIArA KENHILH Ba
OYHMHT OKAGATHAA KPUITODAPIOLUTIITHE OPTHILN KAiln S THIraH 31M.

[Mapamerpan  334Ynapnan  goilganaHdiura  AcOCHAHIEH  AIFOPHTMIAD
DapIOMUTHARIH YIap MAXCYC ANMAPATIN MOIYIE CHbaTiia aMalira OUHpPIIIraH1a

NI HKOPE Japaxcata OV immm [55] 13 u30xiaHraH.,
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Tavpugh. y° =x"+ar+B (mod p) TaKkocHaMaHK KanoaTIAHTHPYBYH Y
Hykragapn rpynnacy  PE(F,) aa D0Y  amykracHHM  napaMerpiaap  yW@WiHrs
<R, a, B> Gunan ckanap conra kynaiitupum (*) gyskumscn napamerpm 334
fyHELHACH e aranaiu.

by epaa:

YE(x “rax+B) " imaod P,

v =42 k") fmod p),

a, H— OyrvH cornn koafuprunenTiap,

R —napaserp, ! <R < p, {R; p)=1 mwapriapiiy KAHOATIAHTHPAN,

g — napaMeTpin 39Y Hykranapu TaprHin,

[ — Ty COH.

(/ HYKT4HM CKauap coH & ra napaMerpin kinaitupui Hatwsacw Jd* G
wakmuua  wogananran,  — KB napaMerpiM 1apasara  ommMpein  Genrucu,
*' _ cganap conra napamerp K Gunan kynaiitapmn Genrnch.

[apasmerpan 994 dyHruMacH xoccanapd ansadasuil 994 dyHrumaCH
xoccanapara Yxmam 0¥aud, oapamerpan 394 ivHKUMACH KHEMITHHH HCTANTAH
CKAAP COH YuyH camapain xucobnam yuyd erapaagup. by epaa, karra ckansp
COHIA NAPAMETPIN KVnailTupuin sapadhin sxcnodeaiunan GyeKInaHN Xiacobnam
sapatun  kadu weuwd, o He 2 HMHC gapasanapu  dwurnsgucn cadarnia
udoganamra sa Jaspuil Tapsia AHFMHAMHM TAWKKA ITYBYM 2 HMHC Japaka
g¥pearknun, arap syt kuiimarng 6¥nea, 2 ra napamerpon x¥nalitupai, akc
Nonga  KopHil  EudMarad Depunrad HykTara  papaMerpiod einaiitapum
amannapuiad oiltananninaad wbopar 6Vaagm. by xoccanap ansanasuil 9394
ipyHkuHAcH  Xoccamapuian  QoHJANAHMINGA  ACOCHAHFAH  KpHITOrpadue

THIHMIIAPIA FKLL!HLL! KPHITTOTHIHMIEAD HPATHINNE HMKOH ﬁﬁpﬂ,‘.{}i

34, undpn-Xennman KaanTIapHE TAKCHMIA IT0PHTMH

ACOCHIA JACTYPHIl TALMHHOT HILIAG “WHERIL

Hacmypuit manasuonmHuie maue KUPURLL,

Hacrypuii tasMuHoTaa kanwT andawmuamm sapaéan  uddgu-Xennman
AIOPHTMH  aCOCHIE AMANTE OWHpHIaIH. by EanuT  anMamum ssapaéHiHg
KHMOAMAHMATAH  TEICKOMMYHHKALMAIAD  TApMOFHMGA  aManra  OdpHi
HMEOHHATHHE TyFaupann. Kanwmap anmaumm sapaéin damapuiraiiad cyer
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HEkH Tapap xam Oup-OHPIIAH MYCTAKHIL PABHILAA ¥3HHUHD CCAHC KAIWTHIA 303

G¥maan. Wy ymymedll ceaHe KAanWTH OPKANH HEKAINA TOMOH XAM MYCTAKHI

pasmmna AES (Advanced Eneryption Standart) kanurunn redepanus kunanu. by

ACOCHIA XAp MKKANA Tapad XMMOSIAHIEH TAP3IE MABIYMOT AIMAILHIT XYKVEHTA

ara O¥naan. by kyiinaarn 20-pacmaa KeaTHPHATAH:
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xamna smacodagary goiipananysunHl ping Jam MMEOHHATH XaM massyil. by

Eyiinaarn 21-pacMia KeITHPHITAH,
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Prodinamanynun 1P
I K piem
{ipconfig)

M.

oy BOB dastun

Maxfiy kalit almashish | ¥abar junatish | Sozlashlar
Macothagonrm

thariigunanysun [P
cH

asofadegi [P: 172.23.36.65

B fetapaniraall: &

2 (ebapsamaial): | OHeE

[P oymasi .

Mening [F im

IF m Ping lash

Mymadubarnaran
xailyn
KILTMHTANANT |
Tyrpana xabap Macodugars
thadigasanynan [P

CHHEH DHEr i

21-pacs. Hactypuil TabMHHOTHIHT CO3IALT OllHACH

ﬂat‘mypuﬁ MABWUEHONTHUNS MABIVWM (A .?.I'C'HJI'J'E{"'-HH.
by xabap sVoarum O¥amsusa wekana doiigananvedn xasdens tapina

MEBIYMOT AMMALIHI AapafHHHA aMAITA OLHPHIEE MyMEHHE (22-pacwy).
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3.5, DNAMOTHE 3TPH ‘il Ba napamerpan Inddn-Xenaman
AACOPHTMIAAPH ACOCHIA JACTYPHI TALMHHOTIAPHN APATHIN

Hacmyp omnacunins Y MUl KVPRRLLTT:

DIUMITHE  3TPH 4MIMKHH KYPULL B YMYMUE (apaMerpuapHi rasian
Damapunaan. bynunr yuyve dupuaun Hasbaraa Hisoblashlar  senwocniaan tub
sonlar ro vxafi HH TAHAAIW Ba Wy cplad Ty0 coduap pyiXaTHHY XOCHI KWITHIL
ranad yruaaau (23-pacm).

# Foomi o | =] EE
Frd  Tahidish (Beabicahiz B 0wmalsr  Higida
Elliptik Egri chizigri qurish | EC ni hisobbash | Optimal EC asosida grafik qurish | Klassik DH protokoli | Params © | ©
E: %2 =33 aX + b jmod )
p=
am
b=
Marual L
G (x= HE
e
h=
':
g=
R=

2 3-pacy. DUUIHOTHE 30PH dH3HEHE XpeoOaam ofHack

24-pacmaa rv0h coHnap pYHXaTHHM X0CHI KHIMII METOMIAPH BA YIAPHH
TEIKOPIHTH OFiTnaa rax i k¥pearud Yrunran, by epaa TvD coHnap pyHXaTHHA
XOCHA KHIIHIL YYUYH KIaccHE xucobianrad Dpotocien FAIBHPH XaMIa 3aMOHABKI
XAMIA TEIKOp XHeoDNaHraH ATKMH ransupH keatupud Yrwomrad, Dpotocded
FAIBMPH KNAaccHk acocta TyvD coHnapid Depuirad pyHxaTIAH KUCKAPTHPHIL
OpKAIH capazaw Han Ounad nuaian, ATKHH FANBHPH 3Ca KBAJPAT HILLHS YCVIH
acocHaa TvO connapHd capanafzpn. ATkuH Fansupe DpotoceH  FansapHra
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uucDatan Tes sakria Oepuarad conrava O¥aran 1vh connap pyixaTHHE Xocun
Eunaan sa vy Dpotochen ransupura Huedatad saMoHasuiipor xucobliaHans.
Kyitngarn oliHana yinapsaHr Tesmrd OFiinua raxiiig KVPHILHMHES MYMEHH.
bynmas tamwapu [ pan N rava Ourad opanusigars Ty0 COHNAP COHMHM XaMm
E¥pHmMns mymers, Pacvaad s¥puand rypebankn ATkHH ransupn Jpotocden
raneupura Hucbaran reapok Tv0 connap pYiixatuam xocun kunap skad. Jlemak,
Ty0 connap py¥iixarmey xocn KMnnm tanad srinca, ATKHH FUIBHPH TCIKOPIHKE Ba
anugnng O¥imua Dporochen ransupura nucharan AXWMPOK kYpearkuura ara
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24-pacs. Tyd connap piiixariunl xOCHI KHIHW Ba kuécaam ofiHack

25-pacvaa wyia karra Tyv0 conbapHn  XucodJam Ba XOCHI  KHIIHLL
MeTomIapH  Tacempianrad. by epua karra Tv0  COHNAPHM  XOCHA KM
meronnapuauar Comoeen [mpaceen, Paiun Muaep, cuyne depua Ba wawsiavm
VIVRIMKOGR V0 COrTAPHE MEKEpu PCTHMOLIHE  JAPAKac KYI3  HKopH
Ofnran syna karra TyD COHNApra Tekwupuil MyMeiaH. CAHOK THIAMIApH
HEKHIME, VHIHK Ba VH ONTHWIHK THIHMIAPIa Xap kawigail yiyuougsars 1yo
COHJIApHK DepRIrad METOAIAPAL AHHEIAMMHE MyMinH. Hyaa karma anus 1y



COHJIAPHM XOCHI KHIHW macanacu sypaxkad o¥nranmaru cababim, 1vh connapiu
XOCHA KWIMILNA KATTE COHNAPHH XAP XL METOLIAPAA TeEmupnd kipum tanad
ITHAAAH BA Y OPKLIH MABIYM OHP YIVHAHKLArH karta yd cod onmuHanu. HeHu
Ou3 KaHuanuyx KV METOAED ACOCHIA COHNApHM Ty(UMEKA TekwMpeak, OK3
LIYHYAIHE KATTA 3XTHMOIUIMK DHaaH TvD COHNAPHH XOCHI KHINMIIHMHE MYMKHH,
by mactyp olinackaa 613 GepluIran YIVHIMKIAH KATTE HATYPAl COH KHPHTAMHI
BA TCKILMPULL METOLIAPHAN TaHNAlMMu:. BU3 KAHUAINK KVN METOMIAPHY TAHIIACAK
LIy JAPAKALA IXTHMOIUIMIH KaTTa Ba aHHK TvD connn anuknal Depanm, abHn Dus
EUPHTTAH COHAAH KCeHMHIM f-xanaMiarn 1wl COHHM, HATVPAal COHUaH KeiuHTH
KCNraH Kalcuaup kadaMpars OMpHHUR Tv0 conHM anunad Oepaan. by Onsra
Tinug gapasata racoqmmil Tvh connn Gepann. Hunn BOLUIAHFHY HATYPAI COH
HHCOH (PAKTOPH OPKAIH KUPHTILANTH BA WY ACOCHIA JACTYp WY HATVPAN COHIAH
gciiury Dupuaul v conHy Tonud Dnara KYpeaTanTi.
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Tyl cooe 18 likika ogirkon
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25-pacm. Metopnap acocuaa syaa karra Tyl connapuu racoauduii pasuina
TyOIHKKA TeKILHpHLL OfiHACH

byHaaH TalKApH KEpakin yIYHIHELAM noesgoracoqndmii vh connaphm
Xabd XOCHA KHIHIW MYMEHHINCH B YAAPHH HEKHIHEK, :?"HJIHK Ba FH. (UITHIHE CAHOK
THA3MMIApUra Vreaud karra yIyHiukdars tye coHnapH  Tanad  KMIMHrAH
JacrTypaap yuyH oiiianasin MyMeMEIMrY 26-pacsia k¥peatiinran.
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26-pacn. Merognap acocuia #yia karrta Ty0 COHMAPHHN NCeBA0TaACofHi
paBMIA TYDIHKKA TERIMHPHLT 0HHACH

UIHITHE

IPH YMSHKIM, KIacCHK Ba napamerpim  Jughibu-Xewvouan

ANCOPHTMIAPHHN XO0CHI KHAHIL Y9YH YMYMHI DapaMeTplapHl Kepakin WwapTt sa
goufanapra acocaanud rtaunad onuammy 27-pacsmiaa kentupaiarad. by oiiaana

ABTOMATHE Tap3ia OepHITaH OPAIHEIA KCPAKIH TApaMeTpiIapHi Ternpud kadya
KHIHO OJIHIIH XaMA8 KHPHTHITEH GOLAHENY TAPaMETPIapra acoclannd KouraH
[APAMETPIAPHH FEHEPALMAIAN HMEOHHATIAPH MARKY L.

"2 Formi

Fapl  Tahwissh  Hsablasis

Caymratar

Harpris

e L e

Elplin Eqgn cheemi quitsh | EG n hisotlash | Opsimal EG asosiis grobik gunsh | Kisssil DH prosokoll | Pamme

Fon F14% D Galny
Smt b ekl

2 =33+ i + ¥

I ' 1 p} e bk
il -'Ih 3+ .l-' z.- .Jl. 3-3763 (e 7349

Sanrd bajpnid

£

wmiEn moni H=2305m

i

Fumasky paramam: Gahid b
Ma = marky pammet gabul pinc

g

Gl v A1 25 VI Ehedk eon chacos e

1 Qe BCAE S kD S 0 Fe2e

[[laprnapra
TEEM AP

afinacie

[Mapaserme
aarefipaannr -

staxidinii

27-pacm. [lapamMeTpin Ba 3UHITHE 3IPH UH3HK YUYH YMYMUIL napaMerpiapin

XOCHI KHIIHIN

g2



bepuiran vernn MaioH (1) 1ard cunMIap CoHM SHT KV OVIrad auiHnmme

SIPH HMEHEHH TAHa0 Depuil HMEOHHHH MABKY AT 28-pacmia KellTHpHITaH.

o Foeril = mlE
Fed Tateresh Hooblwhls  Oyneler Hegude

Ellipéik Egri chiziqri qurish EC ni hisoblash Optimal EC asosida grafik qurish | Klassik DH protokoli Params * | ©

E: Y =3 aX + b (mod p
N= 3213 p)

A=9 B=3

A=8 B=d4
oo, 2y CfEE L 2)

A=8 B=5

A=19 Fi-fi
| A=19 B=7
Cla)(s , 13)
| =1 B=8
T, 0 44, 8)

A=19 B=3

Cloo , 3) GO 1) CE3a, 3 CENF R Csls, 67)
HisoblashTugatildilly
Eisiinsdinninndd

E.A=3 B=-2 N=3213 oraligdagi yechimlar soni H= 57 ta buldi. Bu yechim shu craligda optimal
thisobland.

ZR'PECM. ECPHJJI'&H QEKIH MAHIOHIA ONTHMAN JLUTHITTHE APH YMHIHEHH dHHAEAL

Fyitwpary 29-pacmua OM3 KCpariM KHiiMaTIapiary WUUIHNTHE 3UPH YH3HE
rpadHHl KYPHIIHMAZ Ba wangail sVpHEHWAL Xocw1 OVIHIIHHEH KVPHILHMHS
MYMEMHIMIH KCITHPIIraH. JIIMOTHE 3IPH UMK YuyH kepak OYnaiuran o, b sa
nopapaMerpiap rasnatn sa grafik gurish tyrsacn Gocunaan. Ulywpadn ciar
MabIyM DH3 KHPUITAH OPAIHMEJATH AUMITHE STPH MHIHE TPAPHIHHE XOCKHI
KMIMIWMMAT BA L0Y ACOCHAA AUUTMITHE S0PH UH3HEIN  KPUHOTOrPadMs  yuyH

(oI aNAHHILHMHY MYMERH.
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Sro =5 i
fed Tahresh Heoblshle Oynaler  Hagede

Elliptik Egri chiziqni qurish EG ni hisoblash Optimal EC asosida grafik qurish | Kiassik DH protokoli Params *
Grafik Chizish

a= 18 i Y2 =X"3+a*X+b
b= 777 ‘ ¥A2=X"3+ 187X+ T77 Y2 =X"34m091 X+ 1066l

n= 1 : Graik chizish | Grafik chizish |

Elliptsk Egri chiziq grafig

400 < . : . ;
]
a0 4

00 4

00

¥ aiymatiar sobiasi
==

200 4

a0 1

Ann

¥ amiylenish sohasi

29-pacm. DIUHITHE SPH YHIHE IPaduriHE KypHLL

30-pacmaa kaaccus [Judpr-Xewiman AnropuTMEHHHT HILTAL CTPYETYPack
DockuuMa-DOCKHY  paBMINAA TACEBHpPIAHTaH Ba  xap Dockuugard xucobnam
sapatHnapy kipearud Vruwirad. bupudun 0Vnud  ongusaan xueodiad uHkHirag
YMYMHIL napaMeTpiap kadyi KiimHain. YHIaH Keliid KeTMa-KeT Tap31a  KIAccHK
Jladupse-Xeanman  anroputsundar  uekira dollgananyeun  Ypracuparu
EANMTIAPHH  KeAMInyeE  #apadu  Tacsupiaadrad. by anropurs  QMCKper
norapideinam MyaMsocira acocnanrad. Knaceux  Judu-Xennman anropurss
DOlKA KANHIIAPHHM  TAKCHMIIALL  AJTOPHTMAApPHIE  HHCDATAH  WVIA  AXIIH
EPHOTO0APAOWIHKKE 3ra XHCODIAHAAN BA TEIKOPJIMIH AMXATHIAH XaM aHdua

HOKOPH Japamalard yeTyHIHERA 3CaHp.
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g Fowiil =]
Fad  Teborash  Heoblashlr  Oymebsr Hagds
UhmiLiriy paramedrtar
g- 2753 p= 7349 | 0K |
I-Bosqich : AniBfoydalanuy  2-Bosgich
A foydalanwechinmg masfy kalib chiga jo'naladi B foydalanwvchining maxfiy kaliti
e EBEE = b= 4136
- s — —
A= modp | {B=g" modp |
A 31 B ni A foydalanuv B 72
r N chiga jo'natadi
L M l [ | . Ok
: 4 Bosaict
A foydolanuvchi Ka=K umumiy o B foydalanuvchi K=K umumiy
S Ml ek i il S
KB modp | D : | ko=t mod p
1 | Liimuimiy kalitni hisoblash 8
Ka~ 2452 Kb~ 2482
. Hisoblash |
E=Ka=Kh
; ¥ - A" mod p- (g7 mod p)’ mod p- g7 mod p- (8 mod p)* mod p-B mod p|

30=-pacy. Kaacous Judupa- Xeniman npoTokoi

3l-pacmaa OV ANFOPUTMHHHT KPHOTODAPAOUUIMIHHA OLIHPHIN MAKCAIHAA
JHCKpeT Jorapuduiam MYEMMOCHHN napaMeTpiap MYaMMOCHT S
AIMALITHPHIIHMHI MYMKHHIHCH KYpearuiran, Bysia kiaccuk japasara Kitapum
VPHHrA NapaMeTpin Japasara BV rapuil Macanacuiad doilzanannnaan. by epoa 8
B Lmua Max@Quil napaMerp anropHTM KpanTodap onriHreHe omEprmmra cabad
O¥naan, seau knacens A=g"fmod p) Ypaura napaMerpian anredpara acoc/adrad
napamara wirapum A=g“=aX_/""' F' {mod p), 6y epna F=1+Rg popuynacura

ANMALTTHPRIIA A,



o Formit
Fel Tatarash Hoablmhls Oynelar  Hageda
EC ni hisobiash mmmﬂwmlmml Parametrii DH protokoll | EGDH pre © [

E=E(HCE Ee

Umumiy parametriar
g= 2753 e T30 A= 5347 | oK |
1-Bosqich 2-Bosgich
A foy dalanuvchining mediy kalit A ni B Toydatanue B foydalsnuvehining menty kalit
= GEES chiga jo'natad: b= A48
| A=g“mod p=gE.o™*F {mod p) |t | | B=g* mod p= .. F (mod p)
A= 5377 B ni A foydalanuv ) o m -
—— chiga jo’'natadi
oK =
_‘--'—| | OK
3-Bosgich 3 Bosqich
Afoydalanuvchi Ka—K umumiy B foryclalanavchi Ka=K mamiy
kalimd higobiash |arayoni _“,_ | kndiini hizoblash jarayoni
A =l e ¥ = b kil o
Kosb? modps BEo ™ Flimed )| | | KieA® mod p= AT "™ F' lmad pl,
Ke= B5E Kh= BhHE
| isobiash_|
K=Ka=Kb

K=k.=B"*mod p= (g" mod p) ®mod p= g mad p) " mod p=i® mod p= K, |

31-pacw. Hapamerpin Quddn-Xemman nporoxons

3l-pacwaa  AUIMOTHE  3rpl ansvinapra  acociaanrad  Juddu-Xewnvan
ANTOPHTMHHHAT peatnzanmicy tacepiadrad. Jladdu-Xeaaman anropurMiHiHr
MYAMMOCH JHCKPET N0rapi(MiIan MyaMMocHra acociasranndry cababnu Dy
ANTOPHTMHR AUMOTHE  3UpH UHIHEIN Myammora  Vreassiaradia
EPUIITOOApIOIUTHTH OWATH BA WYHHHD XMCODHIa KUIHT V3YHIHIHHHHT 10MMHI
paBMInga  “HHUHUMETTE  VUPAIIMEM  KHCKAPTHPHIL MyMmEHH, Hean Dup xmn
EPUITOOapiouiHKla  KHUHE  VIYHAHKIATH  kangriapiad  xasm  doiiganadmm
HMEOHMHH TVFIHPALE. SIUTUITHE 30PH UM3HK TeHIIAMACH acocuia surd Gixy )

x5 raxgth  (mod o xocun kwmaaay. by Beilepurrpace  TeHrnamacu

2
Yo
xpcobnanagn.  Gixy)  ymysii napamerp  xHcobnaHmd  XaMMara  Mabiym

KHITHHAIH.

b1



o Frord EErE]
Fil  Tabnrdesh  Heobleehle  Oynaler Hagede
mmmmmlmmm Pﬂuﬂiﬂl-lp'ﬂmmi E'GDHPI'DIDNDE Parametrl © |

Umumiy parametrar
T2 = XT3 35351 "X +27336mod (7345)

------ . | —l ! m
i 2-Bosqich
IH- atsnuvehining madiy kalit Fa ni B loygalanuy . v -
= chiga jo'natadi foydalanuvchining masdiy
e —— b= 5761
Laxt [7=0% nody |
‘-| Pb ni A fopdalanuv P=0* mod p |
Pa= ﬁsﬁl"ai migalounm .. mlms]
oK | ——| [ ok |
A foydalanuchi Ka=K umurniy - 13:::.::. .
kalin hoblash acayom : | mﬁ,ﬂ.h,,m

)
K== 3221 488 Kb= 3221 468

32-pacs. [lapasmerpra acocHaHraH 3UHITHE 30PH 9H3HKH
M- Xennman oporokoliu

Hudhu-Xelnman  anropuTMHHHHEE  KPHOTODAPIOMUIHIHEE  OLIHPHIL
makcanuaa 33-pacvaa wumnmar srpe wnsaean Juddu-Xennman anropuiMues
napaMerTpii anredpara acoCHaHraH MUIHNTHE 2pH waskend Jadu-Xemman
ANTOPHTMArA Vrkazum kenmapiirad. by epia kyvAHOAr AMANLIAD KCTMA-KeTIHIH
DaAapHIaIH.

Hrr.iunmux ISP HUITHK FREHEAAMACHOaH MMM EIERTH AR 250 HUTUK
(DY) menznanacuza Tamue.

Arap v° =" +ar+8 fmod p) Ba vy’ = +ax,+b (mod p) nap Yaapo wiomopd
Oica, ¥ Xxonaa

B = fa+b) B (mod p),
v =o-d) R (mod p) =( x"+ax+B)" (med p),

sy-=-fput ) B fmod p) = - (v+2R") (mod p),

. _]JI‘-‘ = I'f}’rfj'“ R'I(mmfp),
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« x = (xp-1) R (mod p),

e x’ = r’xﬂj-U R'I(m{m’;:_rj'.

Hapavwempan 334 wymacunnne  wewmns addumus ZpyRRa Saedenmuza
JHENCTTETE .

Xocea, Arap v° = x"+ax+B (mod p) HI3Y takkocnamacn Gyaub,
Y=(x,y)=d* (G HykTa Wy TAKKOCHAMAHM KaHOATIAHTHPCA, ¥ Xonaa [T93Y Hykracu
X=, ¥ KOOPAHHATANAPHIA JeKIH g Taptudiy alautus rpynna (GFp); "+ ") auar
aneMentTiapn x= d*e; (mod g), v = d* g2 (mod g) Y3apo soc kenagn, Oy epaa
w0 napaserpan kynaiitapam, "+ - kY, U - knaiitepim amaiiap
pamznapu, G=( g, &) .

f133Y HYKTACHHHHI YEKIH ¢ TApTHOAM QUIHTHE [PYINA AIEMCHTHIE
smociure  xoceacuiad  ofpananm 39Ynapaa  auckper  norapudina
MACAIACHHH YEKIH AUIMTHE IPYINaHHHD 0a3ie 2IeMeHTHHE TONHI Ac0CH1a Xan

FrHra Y ouaiu.

& Foemil fe e
Fad  Talwirlash  Heablashie  Oynalee Higpda )
| Klnssik DH profokoli Parametsli DH protokoli | ECDH protokoli Parametrli ECOH prolokoli | Giyosiy Tablill  © | ©

Umumiy parametriar
T2 = X3 +35351 "X +884Emod [73459)
[O |
GEYIGL 6313 75 ) P 7949 R 537
1-Bosqgich 2-Basgich
I Nevang] srcy Sl Pa ni B foydalamnw B toydalanuvchining maxfy Kali
=  7ZM ehiga joinatad =  E313
|. = 4 | -|
Pa- 7062 6252 Pb ni A foydalanuv
R chiga jo'natad|
| oK =
e |—|

33-pacw. [MapaMerpra acoCHaHraH MUHOTHE 3rpH ussite JLaddgm-Xennman
NPOTOKO/H



3.6, [Mapamerpin anredpara acOCHAAHIaH KAIHTIAPHA TAKCHMAAL
ANTOPATMIAPHHHAT KuécHil Taxanan

Kyitngarn oitaaga Judupu—Xeanmmad anroparMIapHHEHHET TEUIHE | KHUME

conaapaa) OVitnua kuécui Taxannn kearupud Yrwiran (34-pacm),

o Eermi =g ECl -3
Fayl  Tahiresh Heoblehle  Oynalr Hageds
Kizmzik DH profokoli | Parametri DH protokoli | ECOH protokoli | Parametri ECOH protokoli Qiyosiy Takilil

et Diffi- Hellman algoritmining tahlili
[Em Tifi- Hellman sigantmineng ahsi |

: .
Knacens adin — IR0 I 1 O
Xenmman '
AIFOPHTMHTA |
HiCHaTan TeTTHKIapH

Pararm ECDH{LAJ_-

e
ECDH(1.2)

el
Param DHIE,0) -

ksskon | ----------- ----------- ------------ ------- a8

Kalitlarni targatish algoritmlari

Qivosiy ko'rsatkichlar vagt hisobida(tezlik bo'vicha)

3d-pacw. Typun mvassonapaars Quddpu-Xemian anropHrMIapHHHHEE TEUIHK
{EMumk connapaa) OViinua kuéoni Taxim

35-pacvaa Typan  syammonapra  acocnadran  Judu-Xennman
ANCOPHTMIAPAHHHT  KATTA  COHIapaa  Teandrd  OVHnua  wufomi  Taxanim
raceupnanran.  Kyiingara  pacs  6¥iimua  s¥puand  rypubamkd,  ymysuii
HapaMeTpiap kaH4Yanuk karra O¥nca karra cornapaa 394 sa [1994 dudsdm-
MeIUIMAH ANrOPHTMIAPH TEIKOPINIH #YIA KKOPH XHCODIAHAIH.

£9



o Freml ERECHE
Feyd  Taheivash  Hiablashls Oyl Hagde

Klassik DH protokoli | Parametrli DH protokoli | ECDH protokoli - Parametrli ECOH protokoli Gryosiy Takiil
fmhlllash | Diffi- Hellman algoritmining tahlili
| DM Hedlivan algoritmineg Tanss |

Param ECDH(0.3) +------ d4-bd-t debpoes Knaceuk Qupdmt —  |----- ot e
= : : Henmman

AFOPHTMHTE

HHchaTas TEUTHEIApH

ECDHOY -

P AT | D

o AL L L

Kalitlarni tarqatish algoritmiari

SN S S S - SR [
Qiyosly ko'rsatkichlari vagt hisobidaitezlik bo'yicha) (1043)

35-pacs. Typun syvamsonapaary Qude-Xeman anropirMIapiHiHr TeUHK
{karra connapaa) Oiinua kulcuit Taxnim

Kenmupunran  rpaduesa  typan  myaMmsonapra  acociadran  dudepn —
MeUIMaH anropHIMIApHHHHE TesnMrin OVAnua taxana guidsan. by epaan
E¥puand  rypubaakn  napamerpin dnddu-Xenman  anropurmn fowka
Myammonapra Hucdarad cexuH Damapunasory, byura cabad napamara k¥rapum
sapadunia  EViummua A napaMerp  Ba Japamwara  KVIApHIIHWHHAT  HTEPAUHOH
pasHinga  DockuuMa-tockrd  owmd  GopHMIagHp. AMwMo  KprnTobapIouUHE
wuxaruaad  gnaccuk  Jadepu-Xennman  anropurmura  Hucharad syaa  sxiM
xucoOmanay.  [lapamerpaon JQadupu-Xenaman anropurMuIgH  WesIH  COHIAIH
opwikiapaa doliiananim TABCHA YTHIALM,

UIHITHE ICPH UHIMENH  Bd DApAMeTpra  acocllanrad  SJUITHITHE  30pH
apsmi Judupi-Xennyad alropurMaapy aca KJACCHE anropurmra Hucharad
Oupoz cekndpok (3d-pacm), aMMo ecTapinda kKarta conmapaa knaccus Juddm—
MeiMaH  anropurMiapuaaH  reskop  xucoOnanany  (35-pacsm). byara  cabab,
CTap/H4a KaTTa COHNApHA Japasara kyrapin swapafum  sypaxxaGrnamca,

AUUHITHE aAropyHTMIapla KVHm Ba KVIAHTHPHIL AMAIH OPKAAH Te3ROPIIMERS
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aspriuknaau, byngan tamkapy 394 sa [1593930m Hudepa-Xemman anroparsiapy

KITACCHE

Hudepu-Xenman

a.ll'UFH'I'MHI'ﬂ

Huchatan

HOKOpH

AAPAKAIATH

gpurrrodapiomkka sra. HeHn xucobiawn  ckapauiapl KOIHT  AIMALTHIN

wapaiHnIad oaMH DaKApHIAHIMIY Ba KYnmMaa Maxduil napaMerpuiap 3sasura

[1292Y aaroputmu oK alropuTMiapra Huchatad kKpuimodapaowary Ganany

xucobaanany. byny kyingars 7-saisan OpKAmn KVPHILEMES MYMEHH.

T-manean

Typan myamsmoaapaars dudupr-Xeanman anropuarMiapiHiHDr KHECHIE

¥aavmiii
NAPAMETPIAPN

COH, 1 - KATTA
Tyh coH
MOIYIB

§ - arTa Tyl cou
MOV, £ -
LR TR
TapaseTp

I HHIHKIATH
HYKTR, ¢ - KaTTa TvE
COH MOIYIE,

i - HMEKNH MaiaoH

TAXITHIH
H“a ANropuT™ Mapamerpra
MapaseTpan VUIHITHE 3TPH ACOCIAHTAR
T HOMH | Tuddu- L e B ST
o e dudpdpu- i skm Jndvd- WIAHITTHE ITPR
HH Xelaman Nevan un kN Jdndd-
- Neaasan
Tuckpet [Mapamerpin TMLTHITTHE 30 Mapamerpin
My ammocu ":I' L P F 3 .P i
: norapMianam | anredpa SHIHEH WUTHITHE ST HHHE
S0A My PaKERG HyOA Mypakkad #yIa Mypakkad
Mypakkaf.amri FoRA Ypa YA Mypakk Yaa Myp
Teviurn TETKOp 6 MapTa CeKiH [.2 mapra cernupor, | 1.4 mapTa cekHBpox
(KHMHE COMIAPIA)
Tevanrn 1.5 mapra 37262 mapta TEIKOP TEaKOp
(KaTTa COHIApIA) CEKIH CEKHH
- karta Tvh | g - karra v cod, | Gilw) — S0UIHITHE Crix, vl — WUIHOTHE

ICPH HHIHEIArN
HYKTA, p - KaTTa Ty
COH MOIYh, A - YCKITH
saiigon, & - maxduii
MapamMeTp

AManIap coHd

4 Ta napaskara
Ky Tapim,
d1a
MO YT

2 1a napakara
EiTapim, 4 T
soyonam, § ta
K, 4 a
Ky¥nailTiHpam

& Ta monvananm, 8 a
EynaiiTHpL,

B 1a mogvnman, 4 Ta
einafimapim, 12 ma
FAR T

Maxdpmii
MAPAMETPAAPH

a — A TOMOH
ndax i
KanuTH, b - B
TOMOH Max(ui
KAHTH

a — A TOMOH
waAXdHEE KaIHTH,
B~ B romon
MAX i KT

o — A TOMOH
max i Kanim,
b — B Tomod
maxduti kanw, f,
W, o

a — A Toson vaxdmii
ramuTi, & — B Tonon
maxdutli KamTy,
how, g

Aarefipacu

Yo oo o)

You “fmod ph
aS-d ' F fmod
. epda
Fe=i+ Ry

) i
vy =g e+ frrod

), ¥=a*Gfmeod p),

¥ ¥ =Yg+ B fmod
ph Yea* Gimod p)
CebartGraRimad p)

91




Kyinparn  Bomagpanga  vypian syammonapgard adi-Xennman
ANTOPHTMIAPHHHHT KPUITODAPI0LUUITHANTY DAXOCH KeIITHPIITAH,

B-EaBan

Typan myamsmonapaary Andipn-Xeaaman anropurMIapHHHHD
KpHOTODAPI0ULTHIH

Kannriapun Maxdyuii Iapamerp Kpunrobapaomink
TAKCH ML napaMeTpaap KniimaTaapn
AATOPHTMIAPH (BuT)
Knaceuk Audpn- =
NeJiMan Oy epaa
Maxdmii kanmr x 542 I.=
MapameTpin Maxdwtii kanut 1=+
Judppn-Xemnman x, 512, Oy epia
napamerp K, 5i2 1,=2"
I P
Jaunruk yrpu | Maxduii ganwr d 512 =X
anzuian Jndupn- lg=512, oy g=pi'm
Xenaman epaa g — Oy epaa
fomnanruy
H}"K]'EHHHI'
TapTHD pakamin ="
[Napamerpiap 1, ="
a, B 512, 512
[lapamerpra ="
ACOCaAHTAH Maxgmii kanmr 512, Oy epaa
LIHITHE PR I.=2%,
unznian dudn- [Mapamerpnap 312 512 312 Iy =25”, I, =}5”,
XenMan Roa B I, =r",

Boansanian kVpuand TypudIHKK, NEpAMETPra ACOCTAHTAH VUIHITHE 3IPH
apzniay  Judupu-Xenomad  KaauT  TAKCHMIAL  ANTOpHTMH  DapaouUIHIHTH
I =2"" ra tenr 63, Gowka myammonapra muchartan okopu Gapiouuii
spcobnanaan.  [I939Y  kanuriapHy  TAKCHMIALL  ANCOPHTMAAPUIAH MM
FNCKTPOH XYHKAT AiLNaHHL THIMMIAPH A QOHAATAHIIN YIAPHIHT MyXo(a3acHHi
OUMpHLIra xuaMar kiaage. byngan tamkapy Oy airopeTMIaH KHUHE XOTHPAIATH
annaparT Ba ANNAPAT-1ACTYPHIl BOCHTANAPAA TEIKOP KAMMTIAPHM TAKCHMIIALLLA
foiigananmm axwe orykiapra oamd kemanp. [I90M ganwrmapHu  rakcuniam
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ANTOPHTMIANH XHMOUIAHMATAH TEICKOMMYHHKALN TAPMOIIEPHIA KAIHTIAPHH
xashens, Teskop xamia kpunrobopaow Tapsia erkaiud OepHILHE TabMHHIAN .
By swiropurs opEaiy yasiou, XHMOSIAHTAH AN0KA KAHHATAPH BA THIHMIAPHH
XOCHI KHIHILIA TEIKOPIMIM, CAMAPAJOPINTH BA KPHOTODAPAOUUTMIMHY KECKHH
jJapasaia kVTapuil HMeoHHATHrA era O¥aamus. bydgan keand auwnd, 112594
KAMMTAAPHH TAKCHMIAL ANrOpHTMH XOIMPIH 3aMOH Tanabiapura TYnHE wasoh
Oepa  DIagHMraH  TH3EMIAPHM  Kypuiga  oiiganaHnm Makcagra  MysoQHE
Xpcobaanan.

Hunmald unkuaras gacTypiapHiHD KOO HIOBALA KEITTHPIILIN,

3-0od G¥iinua xynocanap

1. Hocummerpur spunrorpadusassnr  marematig acocu  O¥nud  Oupop
anredpadk CTPYETYPA BA YHAZ KPUNTOrpaduy anropuiyMra acoc kuand oJHHraH
HIMPHE B0 Oup roMoHlaMa (PYHELHE XHAIMAT KHWIMIHHY HHODATIa O0raH
xouaa Oy 0oD1a AULIHITHE 3UPH YHIHKITH aAr0PHTMIAPHH TapaMeTpin K¥pHHHLIS
VrRAZHI Yoy Tax NI KR SHERIN.

2. Napaserpan Judupu-Xeniyman ganntT aaMawidm airopHTMAHE Huuad
HHEHLL YCYIH KeITHPRLIH. byria swopuil KpHITOTHIHMIAPHIHD DapAoIHIHTH
HEKAIA TOMOH YY¥H XaM, DOIKa TOMOHNap yuyd xam Gup xun O¥nagm. Arap,
napaderp B>>1 onunca sa Oy napaMerp oMK KT BaznacHan Daxapea, yHia
WOPHIT KPHITOTHIHMIAPHIHT DApA0LUTHINT HHH OLIHPHILTA YPHITHIANH,

3. lapaserpad “UHnTHE 3rpy unsdkka acocnadrad Jlunddm-Xennman
KANT  AAMAWMI  anropuime sk arpe aususan Juddm-Xewman
ANTOPHTMANA HUCDATAH KPUIToDaploiiry 0RopH OV I EFPCaTHIN,

4. Huipdi-Xennman  KanwinapHi TAKCHMIAW  A0FOPUTMH  AcOCH1a
Jactypuil rasMmuboT wunad unkange sa AES wpiram anropurmi acocuia
poiiaananysunaap Ypracuaa MyaokoT sapafam kipeatid Depriam.

5. Dnnmorek arpw unsukne sa papaserpan Qudda-Xeman
ANCOPHTMIAPH ACOCHAA JACTYPRI TARMHHOT APATHAND, MUIHITHE 30PH SH3HKIH
HAPAMETPIH alredpara acoCHanral KAIMTIApHE TAKCHMIAL AlropHTMIADHHART
TEIAMIH  Ba  Kpuomodapaouwkry  O¥ilnua KHECHI  Tax/iHi  HATHHANApH
KENTHPHIIH,
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XVYJOCA

MarscTpiuy  AHCCepTAUMACH WInHHM  Damapuin  xapaHiga  Kyiugars
ACOCHR HETHHAAIAD OJIHHIH.

1. Kpunroruznmaapgan  Qoiiganannin  wapaunapi  KanMTIApHE
Dowkapuin skapatniapn macananapn OuiaH GOFIMEIMIUTHHNE ACOCIArAH X018
EPHUITOrPadue KEATATIAPHH TAKCHMIALHHAL 3aMOHABHH VCV/UIapH BA CXCMAlapH
TALKHE YTHIH.

2. HOCHMMETPHE ANropHTMIAPIa ACOCHAHTAH KAIMTIADHM TAKCHMIAMm
ANTOPHTMIAPK Bd  NPOTOKOUIAPHIAH — XVAGKATIM  MAbIYMOTIAPHHHD
Max iU HEE TABMBHIAL YOyH (O HIATAHIIL MYMEHHIHIH H30X8H 1.

3. HNOIMPru KyHAs HWueiad uMEMOCaH  ANTHE  30PH YUH3HEIAPIaH
oilganaHHIIra ACOCIARTAH KLTHTIAPHH TAKCHMIALL THIHMIAPHHHHT AHBAHABRME
THauminapra Hucharan adeannurn, ynapaa QoliianaHuiaiHrad Kaler Y3yHIHTH
PAIPIIM KHUHE DYVITAHAA XaM, 3KBHEANCHT XHMOS OHIaH TabMUHIamMLagp. by
3ca Kabyll KHOVEYMH Bd Y3ATVBUH MOCHAMA [POLCCCOPMAPHHHHT HOKIAHMI
BAKTHHE KaAMAHTHRHLIN HI0XIaHIH.

4. DINHOTHE  3IPH YM3HENH  KAIHT TAKCHMIAW  SAropHTMIApHHHHD
Epunrodapiowinry awyla Mypakkad aed TaH OJIMHTAH MAacala - AUTMIITHE 30pH
HESHKAA QHCKPET Jorapids MyaMMOocHHHHD Mypakkabinrura acochanrad oy aub,
YAAPHAHT DAPACIUTHIHHT OIWHPHIIHHHAT XO3HPIH KYHIAH  3HI CAMAPATE YOyIH
Y Hasasuil HyETANAPH TapTHOH ¢ HH OLWHPHLI YCYIH SKAHTHIH KVPCATHILI.

5. Hocummerpug gpanrorpafuaHuir MareMatis acocn 63nubd Oupop
anredpadk CTPYETYPA BA YHAA KpUnTorpadie airopiiyMra acoc Kuind oiMHra-
SIHpHH B Oup ToMosnama QYHEINA XH3MAT KHIMIOAHE MHODATIa O0raH
X0J13 HUIHITHE 50PH SH3HEIE AIrOpHTMIAPH TAPaMeTplin KV puHAWra Yreasum
YOYITH TAXTHI KW dHRMI.

f. DIUHITHE 0P MHIHENH AIrOpUTMIAPHE (ApaMETpin K¥pHHHIITE
VIKAZHIN YCVIH ACOCHIA [APAMETPIIM UIHNTHE SCPH UHIHKKA ACOCIIEHraH
Jldupie- Xeanman KamnT aiMaiini ANropHTMHE WU dHEHILIH.

8 Judupi-Xenmman  KAIHTIAPHE  TAKCHMIALL  AlrOpHTMH  acocHia
JacTypuil TasMuHoT Munad unkungn Ba AES wapiram asroparmi acocnia
ioittananysauiap Ypraciia MynokoT sapadad kipeatnd Gepriian.

8. Dnmanruk orpe wdskiam ea gapaserpmn dadpa-Xennman
ANTOPHTMIAPH ACOCHAA JACTYPRI TARMHHOT APATHAND, UUIHITHE 3PH YH3HKIH
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MAapaMETPIIH ﬂJll'L‘.‘ﬁpﬂ.l'ﬂ ACOCHAHNEH KalHTIapHE TAKCHMIIA allropHTMIAHHHHT

TEINMIM  Ba  kpunrobapaouviary  6¥inua EHECHA  TaxIMil  HATHEAIAPH
REIITHPHILIH,
g, [lapaserpny 3nmnrue rpd anamny Jladpu-Xemman anroparsm

EpHOTODApAOILIIHE BAa Te3HE KHxaridadn Oowka  sysmonapaard  adsdo-
Xenwman  ANrOpHTMIAPHIAH  YOTYH  xmcobnamanm  Ba Oy anropHTMIaH
KpHOTOGAPIOIUIHIH BA TEIIHIH HOKOPH OFIraH MU KAIHTIAPHE TAKCHMIAL
crannapTHaa POIIATAHHI TABCH YTHILH,
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Haosa

Hdacryp woam

using
using
using
using
using
using
using
using
using
using
using
using

Systen;
System.Collections. Generic;
Systedn. CofponentMadeal §
System.Data;
System.Drawing;
System.Limg;
System.Text;
Eysten.Windows . Farms;
ZedGraph

Systed. Numerics;
System.Diagnostics;
System. Threading;

nanespace Ecni_hisoblash
{
public partial class Forml @ Form

{

public Formi{}

InitializeComponent(};
this.startPosition =

t

dregion 0'zgaruvehilar glsmi
public List<int> result =
public woid tubchalar(int 1}

{

Fesult. Add(i);
}
double y, z;
string ma = =%

int p, 33 = 8;
private vald cbhxTuldir(})
{
for (int 1 = -880; 1 < 8388; i++)
{
chxa. Ttems Add(i);
chxB. Items. Add(i);
LF(135}
chxN. ITtems. Add(i);

FormEtartPosition. CenterScreen;

new Listcine» { };

}
chxd.SelectedItem =Convert.ToInt32{publicParan.publica);

chxB.SelectedItem =
chxl.SelectedItem =

}

PublicParametrs publicParam =
Yendregion

private string Ishorachalint 1)
{
string result =
return 138 result =

string.Empty ;
"Tipgsulty

}

Pregion Grafik qurish gismi

public woid GrafBuild(int aa, int bb; int

{

Convert.ToInt32{publicParan. publicB};
Convert .TeInt3{publicParam. publicN};

mew PubllcParaseters();

i)



i3 =8

double[] xx, yy;

double zz=@;
List<doubles listX=new List<doubles{};
Listedoubley list¥=new Listcdoublesf};

Grafik.GraphPane. Curvelist.Clear();

1blTenglana.Text = "¥*2 = ¥*3 " +ishorachalaal+" * + aa.TeSteing() + " *
¥ " +ishorachaibb} +* "+ bb.ToString();

ff GraphPane object holds one orf more Curve objects (or plots)

GraphPane myPane = Grafik.GraphPane;
for (double 1 = -pn; L < nn; i+=8.1)

i
2z= System.Math.Sqre{Systen.Math. Pow(l, 3)-aa*i+bb);

listX.Add{i);
listy.addizz);
3+

H

for (double § = -nn; & € nn; 1 +=@8.1)

i

22 = -System.Math.Sqrt{Systen.Math.Pew(i, 3} -aa*isbb 3;

1ised. Add (L)}
1isty . Add(2z):
Ji++:

}

wy = new double[listy.Count-1];
xx = new doubleflist¥.Count-1];
for (int 1 = B; L <« yy.Length; L++)
{
yy[i] = listy[i+1];
xx[L] = liseX[i+1];
}

PaintPalrList spll = new PolntPairList{xx, wyl;

Linelten EgriChizin = myPane.sddCurve("Elliptik egri chizig”, spli,

Color.Green, SymbalType . Hone);

t

EgriChizig.Line Width = 3.8F;

myPane.Title. Text = "Elliptik Egri chizig grafigl”;
myPane. YAxis . Title. Text = "Y gqliymatlar sohasi®
nyPane, Xaxis . Title. Text = "X aniqlanish sohasi®;
Grafik.AxisChange();

Grafik.Invalidate();

Grafik.Refreshi);

demdragion

¥region Optimal ECC ni aniglash berilgan & va B oraligda
private string OptimalEcC{string nn)

{

int a=18, b =18, x = &, k = B;
string resultText = string. Empiy;
int n = Canvert,TaInt32({nn);



p = n;
Simuibatlari
Far (dnt 1 = -a; 1 ¢ a; 1++) // A bu yerda 1

far (int & = -b} s < b} S++) /f B bu yerda 1
i
X = 8;
iF {4 * System_.Math.Pow(l, 3} + 27 * System.Math.Pow(s, 2) % p I= @)

FESULETaRt 4= "ArinhthThE A= " 4+ 1 4+ AENEB=" & 2 & "AWehRp
for {(Ent L = 8; 1 < nj L#+)

{
¥ = System.Hath.Sqrt(System,Hath . Pow(i, 3) - 1 * £ + 5);
2 = System.Math.Ceiling{y);
if (y == z)
{ resultText += "C[" + L+ "J("+ 1+ ", "+ + ") =i
wtes )
H
¥
else
1
¥
if {k « x)
K = X3

Ba = "\mA=" + 1 + "\UB=" 4+ 5 + "\C\VEN=" + A + " oraligdagi
yechimlar soni H= * + k + " ta buldi. Bu yechim shu oraligda optimal hisoblandi.";
publicParam.publicd = 1.TaString():
publicParan.publicB = s.TaString{);
publicParasn.publich = n.TaString();

=1 4 "% w8 "% 4o

}

}

resultText += “\rinh\thtit HisoblashTugatilailii“;
PesUltTExt += "rAR\DAEYE TS Sessssanexaes Yoo 4 pg:
return resultText;

t

Yendregion

private vald buttonl_Click{object sender, Eventirgs e)

{
richTextBoxl. Clear(};
richTextBoxl.Text = OptimalECC{textBoxl.Text);
chxTuldir(};
t
private wold buttonl Click{sbject sender, Eventirgs &)
i
Jfwm o= FF.SplEEL, ")
int ga = Convert,ToInt32{publicParan.publicA);
int gb = Convert.ToInt32{publicParam.publicB);
int gn;
if{chxM.SelectedIndexs@)
gh=Convert. ToInt32{chxl . SelactedIten) ;
else
qn = Conwvert.ToInt32{publicParam. publieN];
if {4 ¥ System.Math.Pow(qa, 3) + 27 * System.Math.Pow(qb, 2} ¥ p |= &)
GrafBulld(qa, gb, gn):
¥

private vold chxd_SelectedIndexChanged{obfect sender, EvenlArgs e)
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int aaa =Convert.Tolnt32(cbxA.SelectedIten);
publicParas.publich =Convert.ToString(aaa);
int bbb = Convert.TeInti2{publicParam.publicE);

1hlTenglama . Text = "¥*2 = A*3 " + Lshnrncha(aaa} + " " + aaa.ToString() + "

¥ "+ ilshorachalbbb) + “ " + bbb, ToString();
}

private vold chxB_SelectedIndexChanged{object sender, EventArgs &)
{
int bbbk = Convert.TeInt32{cbxB.SelectedItem);
publicParam.publicB = Convert.Tostring(bbb);
int aaa = Canvert.Tolnt32{publicParan.publicA);

1b1Tenglama.Text = "¥*2 = X*3 " + Lsh&racha(aaa} + " " + aaa.ToSteing() + " *

* * + ishoracha{bbb) + " * + bbb.ToString{):

private void chxl_SelectedIndexChanged(object sender, Cuentirgs e)

{
b
private void tubSonlarRoyxatiTeolStripMenultesn Click{object sender, Cventirgs e)
{
Tub_sonlar tub = mew Tub_sonlar]);
tub.fl = this;
tulb. Shavw( ] §
b
private wvold tubSonlarRoyxatiTeolStripMenulten_Click 1{object sender, Evenlérgs
&)
!
t

Uregion Pnl tekshirish
private wold PniTekshie(})
{
richDescription.Clear();
if {result.Count » 2}

i
if {!string.IsNullOrEmpty(txtP . Text)]

int p = int.Parse{txtP . Text):
if {!result.Contains(p))

richbDescription.ForeCalor = Color.Red;
richDeseription. Text += "P= ® 4+ p + " tub son ba'lishl kerak
Wy Shart bajarilmadi\rin.”}

}
else
{
richDescription.ForeColor = Color.Green)
richDescription. Text += "P= * + p + " tub sen \ri\n Shart
bajarilditeym. "y
1
}
}
else
{

richDescription.ForeCelor = Colos. Red;
richDeseription.Text += "Iltimos HISOBLASHLAR menyusidan tub sonlar
ro'yxatl hisoblang®;

}
}
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dendragion
dregion AniTekshir

private vold AniTekshir()
i
if (lstring . IsNullOrEmpty{txth.Text) E& !string.IsNullDrEmpty{txtP.Text))
i
int a = int.Parse{txtd.Text);
int p = int.Parse{txtP.Text];
richDeseription.ForeColor = Color. Black;
richDescription. Text += “\rhn & mod p <> B shart ni tekshirish:iein®;
if {a % p == @)

richbescription. ForeColor = Color.Red;
richDescription.Text += a + "mod " + p+ " = "+ a5 p + " \rin
Shart bajarilmadiyrin. "}

}
elge
{
richbescription.ForeColor = Calor.Green;
richDescription.Text += a + "mod " + p+ "= " +a X p + " \ryn
Shart bajarildiyrin.”;
}
}
else
{
richDescription.ForeCelor = Color. Red;
richDesceription.Text += "P va & al kiriting™:
¥
b
Yendregion

Hngiﬂﬂ BaiTekshier
private void BaiTekshir()

if (!string . IsNullOrEmpty{txtB.Text) E& !string.IsNullDrEmpty{txtP.Text) &%
lstring. IsHullOrEnpty(tuta. Text))

ifE b = Lat.Parse{txtB.Text):
int p = int.Parse{txtP.Text);
int a = int.Parse{txtP.Text};
richDescription. ForeColor = Color. Black;
richDescription.Text += "\rn & mod p <> B shart nl tekshirish:™;
if (b % p == @)
i
richDeseription.ForeColor = Color.Red:
richDescription.Text += “\r\n" + b + "mod " + p+ " = " + b Ep + *
Yeyvn Shart bajarilmadi. yrsn®;

}
elae
{
richDescription.ForeColor = Color.Green;
richDescription.Text += "\rin" + b + "mod " + p+ " = "+ b Ep + ~
vehvn Shart bajarildi. \rin®;
1

richDeseription. Text +="%\riA 4%a*3 +27%*2¢38 (mod g} shartai
tekshirish:";
IF{{a*a*a*a+27*b*h) XEp l=a)

richbescription.ForeColor = Calor.Grean;

richDescription.Text += "\rind ** + a + "*3 + 27 * " + b + "*2=" + (4
*a*Aa*a+27T*bED)Np+ " (mod T +p+ ") ArA\n Shart bajarildiveyn.”;
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1

else

L

richbescription.ForeColor = Color.Red;

richDescription. Text += "\rind * + & + “*3 + 27 * " + b + "*1=" + (4
*a*afas27 b Fb)Epe” (mod* +p+ ") hr\n Shart bajarilmadiyrin.®}

}
}
elge
richDescription. ForeColor = Coloe. Red;
richDescription.Text += Enviromnent . Newlime + "P, B va & ni kKiriting™;
}
}
¥endregion

¥region § wva W ni tekshirish
private vald qw()

{

int p = int.Parse(txtP.Text);

int pl = p+ 1 - 2 % Convert.ToInt32(System. Math. Sqrt{p));

int p2 = p + 1+ 2 * Convert.ToInt32(System.Math.Sqrt(p)h;

int W = ra.Next{pl, p2);

txtW. Text = w.ToStreing{);

txtH.Text = rn.Mext(3, 38).Tastring();

richDescription. Text += "\ri\n psl-2=cqrt(p) <« w < p+l+2*sgrt(p) eraliqga

tekshirish:vryn®™;
rlchDeseription. Text += +pLl + % € " + W+ " 7 + p2 + "oraliqga Eiradl:\ryn";

int indexTub = rn.Next{result.Count / 2, result.Count);
tutG. Text = result]indexTub].ToString();

richDeseription.Text += "\rin 6 ni tublikka tekshirish:\ein®;
richDeseription. Text += result[indexTub] + ° =tub sen’r\in®;

int indexR = rn.Mext{result.Count / 2, result.Count);

txth.Text = resultindexR].ToString{);

richDescription.Text += "\rin R maxfiy parameteni gabul gilish:yrin®;
richDeseription.Text += result[indexR] + "= manfly parametr gabul

qilindii\rin"

t

Yendregion

private void txtP_TextChanged{object sender, Cventhrpgs &)

}

if (!string . IsMullOrEmpty{tx<th.Text) && !string.IsMNullOrEmpty{txtB.Text) &%
lstring. IsHullOrEmpty(tutP. Text))

buttend.Enabled = true;
elge

button3.Enabled = false;
PriTekshir();

private vold txtd_TextChanged{object sender, EvenLarpgs &)

{

t

iF {lstring.IsNullOrEmpty{txtP . Text) & !string.TsMullDrEmpty(txtB. Text) &8
iatring. IsMullorEmpty (txta. Text))

buttoni.Enabled = true;
alse

buttoni.Enabled = false;
PaiTekshir(};
AniTekshir();

private void txtE_TextChanged{object sender, CventArgs &)

{
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if {(lstring . IsNullOrEmpty{txth. Text) && !string.IsNullOorEmpty{txtP.Text) &%

Istring. IsNullOrEmpty [ txtB. Text))

buttond.Enabled = true;
else

buttond.Enakled = false;
PriTekshir();
AniTekshir();
BrniTekshir(};

b

private vold txtP_KeyPresi(aobject sender, KeyPressfventArgs e)

if {char.IsLetter(e.KeyChar) ||
char.IsSymbol(e. KeyChar) ||
char.IsWhiteSpacele.KeyChar) ||
char.IsPunctuationfe.KeyChar))
e.Handled = true)
¥
Random PR = new Randos();
private vald button3_Click{object sender, Eventérgs e)

{

bool tek=true;

int i = @;

int b = int.Parse(txth.Text);
int p = int.Parse(txtP.Text):
int & = int.Parse(txth. Text):

while(tek}
i
¥ = System.Math. Sgro(System.Moth.Pew(i, 3) + a * 1 + b)¥p;
T = Systen.Math.Ceiling(y);
if (y == z}
{ ExtGX.Text = i.ToString(); txXTGY.Text = y.ToString(); tek = false; }
i4+5

txtN. Text = result[result.Count/2].ToString();

PriTekshir();

AniTekshir(};

BrniTekshir(};

richDeseription, ForeColar = Color.Green;

riehDeseription. Text += steing. Feraat("\r\nG(X,¥)=({0},{1}} ELlliptik egei

chizigga tegishli bo'lgan nugta.\riniryn Berilgan oraliqdagl elliptik egri ehiziqin
yechimlarl sonl N={2} ta\rin", txtEK.Text, tXEGY.Text,txth.Text);

quil;

private veld kattaTubSonMesilQilishTeolStripHenuIten Click{ecbject sender,

EventArgs &)

i
Katta_Tub_Son frncha = new Katta_Tub_Son();
Frmcha. Show) ;
}
Paramatrlialgebra pr = new Paranetrlidlpebrad);
private void bosgichl{int SndexA)
i
int p = int.Parse(txtP.Text);
int g = int.Parse(txts.Text);
if (indexd == 8)
indexs = ra.Next{p/2,p);
tutAmanfly.Text = indexd.ToStrimg();
int Ajunat = pr.darajafg, indews, p);
txtAjunat. Text = Afunat.TeString();
1blbosqichl.Forelolor = Color.DarkGreean;
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private vold bosgich2({int Lindexb}

{
int p = nt.Parse(txeP . Text):
int g = int.Parse(txtG.Text);
if (indexb == @)
indexb = rn.Nextip / 2, p);
txtBraxfiy.Text = indexb.ToString();
int Bfunat = pr.daraja{g, indexb, p):
txtBjunat. Text = Bjunat.ToString(});
1blbosgich2. ForeColar = Color.DarkGrean

t

private void basgich3()
i

int p = int.Parse(txtP.Text);

int g = int.Parse(txts.Text):

int A = int.Parse(txtAjunat.Text);
int B = int.Parse(txtBjunat.Text):
int a = int.Parse(txtAmaxfiy.Text);
int b = int.Parse(txtBraxfiy.Text);
int Ka = pr.daraja(B, &, p);

int Kb = pr.darajala, b, p);
tutKa.Text = Ka.Testring();
txtkb.Text = Kb.ToString();
1blKununiy . Forelolor = Color.DarkGreen;
IblKumimiy . Text = "K=Ka=Kb" ;

t

private void buttonld Click(object seader, Eventargs e}

basgichl{A};

private void buttond Click(object sender, Cventirgs &)

basgich2{@});

t
private void buttoné Click{object sender, Eventirpgs &)

basgich3{);

private void lblKumumiy Click{object sender, Eventirgs &)

{
b

private vald buttenlS_Click(object sender, Cventérgs e}

txtpgklassik.Text = txtG.Text;
txtpklassik.Text = txtP.Text;

t

private vold button2é_Click(object sender, Eventérgs e}
{
txtgP.Text = txtG.Text;
txtpP.Text = txtP. Text)
txtrR.Text = txtR.Text;
}
private vald parasbosgichi{int indexh)

{

int p = Int.Parse(txtP.Text);
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int g = int.Parse{txtG.Text);
int B = int.Parse(txth.Text);

SF( Lndexa==8

indexh = en.Next{p / 2, p);

txtAMaxP. Text = imdexa. ToSteing():

double Ajunat = pr.darajalg, indexa, p,R);
txtAjunatP. Text = Ajunat.ToStrimg(});
IblbosgqichlP.ForeColar = Color. DarkGreen;

b
private wold parasboesqich2(int indexb)
i
int p = int.Parse(txtP.Text);
int g = int.Parse(txeG.Text);
int R = int.Parse(txth.Text);
if{indexb==8}
indext = ro.Next{p / 2, p);
txtBMaxP. Text = indexb. TeSteingl):
double Bjunat = pr.darajalg, indexb, p,R);
txtBjunatP. Text = Bjunat.ToStrimg(h;
1blbosqich2P. ForeColar = Color DarkGreen;
}
private vald parasbosgichi}
i
int p = Int.Parse(txEP. Text):
int g = int.Parse(txtG.Text);
int A = int.Parse(txtAjunatP.Text});
int B = LAt . Parse(txeBjunstP.Text);
int a = int.Parse(txtAMaxP.Text);
int b = int . Parse(txtBMaxP. Text):
int R = int.Parse(txtR.Text);
double Ka = pr.daraja(B, a, p,R);
double Kb = pr.darajafa, b, p,R);
txEKaP.Text = Ka.ToString{):
ExtKbP . Text = Kb.ToString():
lblmatP.ForeColar = Colar.DarkGraen;
1blmatP.Text = "K=Ka=Kb";
1blum.ForeColor = Color.DarkGreen;
¥
private vold button2s Click({ebject sender, Eventérgs e}
{
parambasgichl(B);
}
private void button23_Click({object sender, Eventargs e}
{
paranbesqich2(B);
}
private wvold buttonlB_Click({object sender, Cventérgs e)
{
paranbesgichi();
}
private wvold label6d Click(object sender, Eventirgs &)
i
}
private wvold buttondB_Click(object sender, Eventargs e}
i

lblecdhteng. Text = "Y*2 = X*3 +7 + txXtA.Text + " *X +7 + txtB.Text &+ "mod ("

+ txtP . Text + ")°;
txtPecdh.Text = txtP.Text;
tutMecdh. Text = txtGd. Text;



b

tet¥ecdh. Text = TALGY. Text;

private vaid bosgicheedhi{int a)

{

b

int p =int.Parse{txtP. Text);
int x = int.Parse(txteX.Text);
int y = int.Parse(txtGY.Text);
if{a==8)

& = en.Mext{p / 2, p);
txtaECDH. Text = a.ToString();

a %= p,

double ax = {(x X p)} *a }E p;
double ay = {(y X p} * a) ¥ p;
txtAJECDH. Text = ax + "," + By}
1blecdhl . ForeColor = Color.DarkGreen;

private vold bosgicheedh2{int b}

{

b

int p = nt.Parse(txeP . Text):
int ®% = int.Parse(txtGx.Text);

int y = At . Parse(txEGY.Text};
if{b::ﬂ]

b = en.MNext{p [ 2, p);

ExEBECDH. Text = b.TaString():

b &= p;

double bx = {(x X p}) * b) X p;

double by = {((y ¥ p} * b) X p;
txtBJECOH. Text = bx + =," + by}
1blecdh?.ForeColor = Color.DarkGreen;

private vald basgicheedhi()

{

t

private vold btnesdhi_Clieck(object sender, Even

{
}

int a = &nt.Parse(txtaECDM. Text);
int b = int.Parse(txtbECDH.Text);
int p = int.Parse(txtP.Text);
string AXY = ExEAJECDH.Text;
string[] =y = ANY.Split(',');

int ax = int.Parse(xy[B]);

int ay = int.Parse(xy[1]};

string BXY = CXEBJECDH.Text;
string[] =yb = BXY.Split(',");
int bx = int.Parse(xyb[@]};
int by = int.Parse(xyb[1]};

a XE=p; b ¥=p;

double Kax={{bxEp)=a)Xp; double Kay=((byXp)*al¥p;
int Kbx={(axXEp)*'b)%p;int Kby={{ayEp)*b)Xp;
txtkacDH. Text = string.Format{={@},{1}", Kax, Kay):
txtKBCDH. Text = (Kbx + ",” + Kby).ToStringd);
1blecdhnat. ForeCelor = Color.DarkGreen |
1blecdhnat.Text = “K=Ka=kb";

I
[ =

it

o
T

bosgichecdhl{@};

private vald btnecdh? Clieck(abject sender, Evenlargs e}
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{

basgichecdnh2{a)
}
private vold btnecdhd_Cliek(object sender, Cventargs e}
i
basgichecdhd{);
}

private void chigishToolStripMenultesm Click{object sender, LuventArgs e)

this.Close();
¥

private vaid P_ECDH_function()
i
int a =int.Parse(txtd. Text):
int b = int.Parse(txth.Text);
int p = nt.Parse(txtP.Text);
int r = int.Parse(txth. Text);
int i = 8;
bael tek = true;
double yZ,yP21;
b= (a+h)*r%Enp;
while {tek}
i
i = rr.Mext{p / 2, p);
y2 = [System.HMath.Pow({l, 3) + a ® L + b) % p;
yP2 = (y2 - 1) * r K p}
z = Systen.Math.Ceiling(yP2);
if (yP2 == 1}
{ txtPecdhX.Text = i.ToString(); txtPecdhy.Text = yP2.ToString(); tek =

false; }

P4}

1blPecdhteng. Text = "¥44402 = X*W\W3 +" + tXTA.Text + " *X +7 + b 4 "mod (7 +

ExtP.Text + "}

}

private vaid button2® Click(abject sender, Eventérgs &)

{
txtPecdhP.Text = txtP.Text;
txtPecdhR.Text = txtR.Text;
P_ECDH_function(};

}

private void bosgichPecdhi{int a)

{
int p = int.Parse(txtP.Text);
int & = int.Parse(txtPecdnd. Text);
int y = &nt.Parse(txtPecdhy¥ . Text);
int r = int.Parse(txth.Text);

if {a == 8}

a = rr.Nextl{p / 2, p);
txtPecdha. Text = a. TaString();
a %= p;
% E= p}
¥ &= g
double ax = pr.kupaytirish{x,a,p,r);
deuble ay = pr.kupaytirish{y, a, p, r};
txtPecdhPa.Text = ax + "," + ay;
label78.ForeColar = Color.DarkGreem;



e P

P Py

b

private void basgichPecdh2(int b}

{

int p
int x
int y
int r
if (b

b

int.Parse(txtP_Text);
int .Parse(txtGX. Text);
int.Parse(txtGY.Text);
int.Parse(txth.Text);
= @)

ra.Mext{p / 2, p);

txtPecdhB. Text = b.ToString();

b X=p
x E= p
¥ E=p

double bx = pr.kupaytirish{x, b, p, r};
dauble by = pr.kupaytirishi{y, b, p, r);
txtPecdhPh. Text = bx + °," + by;
1label28. ForeColor = Color . DarkGreen;

}

private vold bosgichPecdh3{)

{

int a
int b
int p
int F

int Parse{tytPecdhd . Text):
int.ParseftutPecdhB. Text);
int . Parse(txtP.Text):
int Parse(txth. Text):

string AXY = txtPecdhPa.Text;
string[] xy = ANY.Split(','};

int ax
int ay

string

= int.Parse(xy[B]};
= int.Parse(xy[1]};

BXY = txtPecdhPb.Text;

string[] »yb = BYY.Split(','}:

int bx
int by

= int.Parse(xyb[@]};
= int.Parse(xyb[1]);

a %= p; b %= p;
bx X= p; by %= p; ay %= p; ax %= p;
double Kax = pr.kupaytirishibx, a, p, r); double Kay

double Kbx = pr.kupaytirish{ax, b, p, r}); double Kby

tutPecdhka.Text = steing.Format("{8},{1}", Kax, Kay);
txtPecdhkKb.Text = string.Format("{8},{1}", Kax, Kay);
1bhlecdhPlat.Forelolar = Color.DarkGresan
lblecdhPHat.Text = “"K=Ka=Kb";

t

private void buttondd Click(object sender, Cventargs &)

{

bosgichPecdhl(B);

t

private vald btntahlil Click({object sender, Eventdrgs e)

buildGraphi);

Uregion Grafik regioni

¥region Kontext menyu

pr. kupaytirish{by, a,

pr.kupeytirish{ay, b,



vold Grafik_cContextMenuBuilder{ZedGraphControl sender,
ContextMenuStrip menustrip,;
Point mousePt,
ZedGraphControl .ContextMenulbjectState abjState)

{

nenustrip. Itens[@] . Text = “Nusxa ko'chirish";

nenuStrip. Itens[1].Text = "Gistogranmanl boshga momda saglash";

menustrip. Itens[2].Text = “Sahifa parametrlari. "}
AenuStrip. Itens[3].Text = "Bosmaga chigqarish..”;
nenusStrip. Itens[4]. Text =

“Nuqta giymatlarini ke'rsatish.”;

nenustrip. Itens[7].Text = "Standart masshtebnl tanlash...";

menuStrip. Itens. Renowedt (5] ;
aenuStrip. Itens  Reaovedt(5) ;

Toolstriplten newMenulten = néwW ToolStripMenulten("Bu punkt hech ganday
varifa bajarmaydi...");

menusStrip. Itens . Add(newdenulten);

b

Yendreglon

public woid buildGraph()

{

graf.ContextMenuBullder += new

tedGraphContral CantextMenubul lderEventHandler {Grafik_ContextMenuBuilder) ;

ECOH™

GraphPane pane = graf.GraphPane;

o
pane.Curvelist.Clear();

Randon rrd = new Randon();

o

L

string[] nomlar = { “Klssik DW", "Param DH", “ECDH"

doublef] yvelues = new double[nomlar.Length];

#region Tezlikka tekshirish

FiKLassik

int aa = #443;

int bb = 567;

P_ECOH_function(};

Stopuateh st = Stopwatch.Startlew();
st.Start();

bosgichi{aa); bosqich2{bb}; bosgich3();
double DH = st.Elapsed.TotalSeconds;

FiParametrli
st.Start();
parasbosgichi{aa); parasbosqich2(bb); parambosgich3();

st.Stap();
double P_DH = st.Elapsed.TotalSecands;

FPrELlptik ECDH
st.Start{);
bosgichecdhl{aa); bosgichecdn2{bb); bosgichecdh3{);

st.Stepl);
double ECDH = st.Elapsed.TotalSecands;

SiParametrli ECDH
st.Start(};

bosgichPecdhl[aa); bosgichPecdhZ{bb): besqichPecdh3();
double P_ECDH = st.Elapsed.TotalSeconds;

“"Param ECDH"};//"Paran
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wendregion

fidouble folz = parametr ;/ klassik;

yvalues[@] = DH;

yvalues[1] = P_DH;

wvalues[2] = ECDM;

yvalues[3] = P_ECDH;

fiywalues[3] = 2;

namlar[1] = string.Format{"{8}{{1:8.6})", nomlar[1], P_DH / DH};

namlar{2] = string. Fermat{"{8}{{1:8.8}1)", noalar[2],ECOH / OH);

namlar[3] = string. Fermat{"{@}{{1:8.8}}", nonlar[3], P_ECDH / DH});

fflblFargl. Text = string.Format{ "Klassik allgoritm wa Parametrli algoritm
fargl= {@&}", folz};

pane. Yaxis, Title.Text = "Kalitlarni targatish algoritmlari”;

pane. Xaxis Title.Text = "Qiyosiy ko'rsatkichlari vaqt hisobida{terlik
bo"yicha)"™;

Barltem curve = pane.AddBar("DLffi- Hellman algeritmining tahlili", ywvalues,
null, Coler.DodgerBlue);

Calor[] eolors = { Colos.DarkGreen, Color.Yellow, Color.Red }j

curve.Bar.Fill = new Fill{colors);

curve.Bar . Fi11.Type = FillType .GradientByX;

curve.Bar.Fill.RangeMin = yvalues.Min(};

curve.Bar.Fil11. RamgeMax = yvalues.Max(};

s

pane. Yaxis. Type = AxisType. Text;

Fr

pane.Yaxis.5cale. TextLabels = nomnlar;
Tl

pane.BarSettings . MinClusterGap = 1.1F;
pane. XAxis.Scale.MinAuta = troae;
paﬂe.x.ﬂ.xis.Scale.Hunutn = tl"uE';

Ff burchak x ugldagi yworuwni

pane. Xaxis.Scale, FontSpec.Angle = 38;

paﬂe.EarSettings.Ba_ﬂ.e = E.'LI'Bd:I.—."lrj

£

pane.):n.uls..ﬁ'la]nr‘ﬂrirj IsWigsible = Trua;
pane.xnxis.ﬂajnrﬂrid.Das.!vl:ln = 5;
pane.Xhxis.MajorGrid. Dashoff = 5;
£

pane.¥hxis.MajorGrid, Isvisible =
pane.VAxis MajorGrid. Dashon = 5p
pane.VAxis.MajorGrid, Dashoff = 5;
£

pane. Yaxis MinorGrid. IsVWisible = true;
pane.Yaxis.MinorGrid. Dashon = 1;
pane.YAxis MinorGrid. DashOff = 1}
pane XAxis MinorGrid, Isvisible = true;

pane.Xaxis MinorGrid,Dashon = 1;
pane . Xixis. MinorGrid, Dashoff = 1;
pane.Title.Text = "Diffi- Hellman algeritmining tahlili®;
pane. IsBoundedRenges = true;

graf.AxisChangel);

graf.Invalidate();

graf. Refresh{);

dendreglion
private vald buttond2 Click(object sender, Eventérgs e}

{

bosgichPecdhl (@) ]
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b

private void buttondd Click(ebject seader, Eventargs e}

{
basgichPecdhIf);
}
private vaid Forml_Load(object sender, Eventérgs e)
i
FiYuklanuvehi Logo
mregion Startup Iconnl hosil gilish
Hide( };
bool done = false;
ThreadPool.QuevelserkorkIten]{x) =»
i
using (war splashForm = new splashform))
splashFors.StartPosition = FormStartPosition,CenterScreen;
splashForn. Show( ) ;
while (ldone}
spplication. DEEvents( )}
splashFern.Close();
1
i
Thread, Sleep{ 2068
dafe = truej
Shermd | } 5
vendreglon
]

private void textBoxil_TextChanged{object sender, Cventirpgs e)

if (fstring .IsNullOrEmpty{textBoxl. Text))
buttonl.Enabled = true;

else
buttonl.Enabled = false;

b

private vold buttond® Click(object sender, Eventargs e}
{
if {result.Count » S)
{
int ze = rn.Mext{result. Count * 4 / 5, result.Count};
int dd = result[ze];
txtP.Text = dd.ToaString();
txXtA. Text = ra.MNext(dd, 5 * dd).TeString()
txth. Text = ra.Next(dd, 5 * dd).ToString()
baol tek = true;
int 1 = B;
int b = Lint.Parse{txtB.Text);
int p = int.Parse{txtP.Text];
int a = int.Parse{txtd. Text];
while (tek}

{

il
il

¥ = System.Math.Sqrt{System.Math.Pow(i, 3) + a * 1 + b) % p;

% = Systes.Math.Ceiling(y);

if {y == £)

{ txtGX.Text = 1.ToString(); txtGY.Text = y.TeString(): tek = false:

i++;
}
txth.Text = result[result.Count f 2].ToString();

PRiTekshir();
AniTekshir();
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BriTekshir(};

richDeseription.ForeColor = Color.Green;

richDescription.Text += string.Format("\einG(X,¥i=({8},. {1} Elliptik
egrd chizigga tegishll be'lganm nugta.\ri\n\ri\n Berilgan oraligdagl elliptik egri chizigin
yechimlari sonl N={3} ta\rin”, txtGX.Text, txtGY.Text, TxtN.Text):

gwi ) ;
}
else
{
richDeseription.ForeCelor = Calor. Red;
richDeseription.Text = "Misoblashlar meayusiden tub sonlar oynasini
tanlang™;
}
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