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BCTYII

Kypc «besneka iHpopMamiiiHuX TEXHOJIOTi» MNpPU3HAYEHUMN UIsi HAOYyTTA
TEOPETUYHUX 3HAHb Ta MPAKTUYHUX HABUYOK 3 MHUTAaHb 3a0e3medyeHHs Oe3neKu
iHbopMaIiiHUX TeXHOJOri y cdepl 3axucty iHpopMalii B KOMIT IOTEPHUX
cuctemax. Bxitouae B ceOe HaAOyTTs HACTYNMHHMX TECOPETUYHUX 3HAHB: EKOHOMHE
KOJlyBaHHS; TpedikcHUM Koj Ta Horo paepeBo; anroputMm Illennona-dano;
anroput™ XaddmaHna; OCHOBHI METOIM EKOHOMHOTO KOJyBaHHS 0e3 BTpaT
MOCTIOBHOT TUCKPETHOT 1HGopMarllli; 60poTh0a 3 MOMUIKAMH, Kl BUHUKAIOThH Y
KaHaJlax T[epefadl JaHuX; CTHUCIA XapaKTepucThKa METOAIB OopoThOu 3
MOMMJIKAMHU; TPHUHIIAIN 3aBaJOCTIMKOTO KOJYBAaHHS, OCHOBHI XapaKTEPUCTHKHU
3aBaJIOCTIMKUX KOJIB; KiacudiKallis 3aBaJOoCTIHKHX KOJiB; MaTeMAaTHYHHN OIHC
MpoIecy KOJYyBaHHS 1 JEKOJAyBaHHsS; OJIOYHI JIHIMHI KOAM; KOPEKTYIOUU
BJIACTUBOCT1 OJIOYHUX KOIB; KOJU 3 MEPEBIPKOIO HA MAPHICTh; KOJAW XEMMIHTa;
IUKJTIYHI KOJIN; 3aCO0M OMUCY MUKJIIYHUX KOJIIB; BJIACTUBOCTI IIUKIIYHUX KOJIIB IO
BUSIBJICHHIO TIOMWJIOK; YKOpPOYEHI IMKJIIYHI Kojau; Koau boysza-Hoyaxypi-
Xoksinrema; koau Pima-Conmomona; xonm aiipa; 3ropTouHi KOJW; MPUHIIMUIH
KOAYBaHHS 1 JIEKOJyBaHHS, JIAHI[FOTOBUM KOJ; KaCKaJHI KOAM;, METOIHN Ta 3acCOo0u
3a0e3nedeHHs] 3axucT 1Hdopmalli, 1o o0O0poOJSIEThCS B KOMIT IOTEPHHUX Ta
KiOep(di3uYHMX cHUCTeMaX Ta Mepexax; 3arpo3d, SIKUM Miajsrae iHdopmaris;
OCHOBHI MipH MPOTHIi 3arpo3aM Oe3nelll, MPUHIMIN NO00yI0BH CUCTEM 3aXHCTY,
OCHOBHI MEXaHI3MH 3aXHUCTy; KpunrorpadiuHi METOIU 3aXHUCTy; BUIU 3acO0IB
KPUIITO3aXUCTy JIaHMX; TIepeBard 1 HENONIKM; Micle 1 pojib 3acoOiB
KPHUIITO3aXUCTYy; CUMETPUYHI Ta aCUMETPUYHI alrOpUTMH IKU(PYyBaHHS; CydacH1
cumeTrpuuHi anroputmu mudpysanus (AES), (Kanrna); oCHOBHI MOHSATTS 3aXUCTY
web-pecypciB; THmOBHMII KOMIUIEKC 3aco0iB  3axucTy web-pecypciB  Bif
HECaHKIIIOHOBAHOTO JOCTYMy; Kiacudikaiiisi KOMIT IOTEpHUX Ta KiOephi3uaHUX
CUCTEM Ta MEpeX 1 CTaHAapTHI (QYHKIIOHATBHI npodim  3aXUMICHOCTI
oOpoOmoBaHoi 1HpoOpMallli BIJl HECAHKI[IOHOBAHOrO JOCTymy. Ta HalyTTH
HACTYITHUX NPAKTUYHUX HABUYOK W BMIHb, $KI MOJIATAlOTh Y MOXIIUBOCTI

MPOTPaMHO Peai30ByBaTH HACTYIMHI MPOEKTH: BU3HaueHHS WMOBIPHOCTI MOII;
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Ontumansauii kox Xadmana ta [llennona-®ano; Kog Xemwminra; [ukmaiuai koau
Tta ix 3actocyBaHHs; lludpyBanus Tta nemmdpyBanHs meromgamu Llezaps i
Bumxkenepa; I[ludpyBanns ta nemmdpyBaHHsS MeTtogaMu MeTogoM RSA;
Mudpysanns Tta aemmdpysBanas weronamu JCTY 28147:2009 Tta DES.
BiamnoBiiHO o0O3HaueHe € MpeaMETOM HaBYalbHOI JauciuiuiiHu  «besneka
iHQOpMaIITHUX TEXHOJIOT1H» SK BUOIPKOBOI OCBITHBOI KOMIIOHEHTH IIEPIIOTrO

(6akamaBpChKOTO) PiBHS BUIIOI OCBITH.

MeTtow BUKJIaJaHHA AUCHHILUIIHM «be3neka iHPopMaLIHHUX TEXHOIOTTH
€ (GopMmyBaHHs y 3100yBauiB BUIIOi OCBITM IPYHTOBHUX TEOPETHMUHHUX 3HAHBb,
MPaKTUYHUX yMiHb T4 HAaBUYOK, HEOOXITHUX JJIA 3aCTOCYBaHHS B mpodeciitHiit

JUSTIBHOCTI Y cepl 3axucTy iHpopmMarlii B KOMIT IOTEPHUX CHCTEMaX.

OcHOBHMMM 3aBJAHHSMH BHBYEHHSl [JUCHUILIIHM € (OpMyBaHHSI
HACTYIHUX KOMIIETEHIII OakaiaBpa 3 KOMII FOTEPHOI 1HKEHEPIi:

— P2. 31aTHICT, BUKOPUCTOBYBATH CY4acHI METOJM 1 MOBHU MPOTrPaMyBaHHS
JUTSL PO3POOIIEHHS AJITOPUTMIYHOTO Ta MPOTPAMHOTO 3a0€3MEUCHHS.

— P4. 3patHicTh 3a0e3neuyBaTy 3axXUCT 1H(pOpMaIii, MO0 O0OpOOISETHCS B
KOMIT'IOTEPHUX Ta KiOep(i3MUYHUX CHUCTEMax Ta MeEpekax 3 METOI peaizarlii
BCTAHOBJICHOT MOJITUKH 1HPOPMaLIIHOI OE3MEeKH.

— P7. 3paTHICTP BUKOPHCTOBYBATH Ta BIPOBAKYBAaTH HOBI TEXHOJOTII,
BKJIIOUYAIOYM TEXHOJIOT1i PO3YMHHMX, MOOLJTEHUX, 3€JICHUX 1 0€3MeYHUX OOUYUCIIEHb,
OpaTu y4acTh B MOJIEpHI3allll Ta pEKOHCTPYKI1i KOMIT IOTEPHUX CUCTEM Ta MEPEK,
pPI3HOMaHITHMX BOYJOBaHUX 1 PO3MOJIJICHUX JOJATKIB, 30KpeMa 3 METOIO
MIJIBUIIICHHS iX €(EKTUBHOCTI.

— P9. 3natHiCcTh CUCTEMHO aJIMiHICTPYBAaTH, BUKOPUCTOBYBATH, aallTyBaTH

Ta eKCIUTyaTyBaTH HasiBHI 1H()OpPMAaIIiiHI TEXHOJOT1] Ta CUCTEMH.

Y pesynbTari BUBYCHHS JUCIHHIUIIHA CTYIACHT TIOBHHEH 3a0€3MequTH

HACTYMHI MPOrpaMHi pe3yJbTATH HABYAHHS: BMITH MPOTPAMHO peaizoByBaTh

5



HACTYIHI NpoeKkTu: Buznayenns imMoBipHOCTI noaii; OntumansHuil ko Xadmana
ta Illennona-®ano; Kon Xemwminra; Ilukmiuni kogum Ta iX 3acTOCYBaHHS;
[lIndpyBanns ta gemudpyBands mertogaamu Llezaps i Bumkenepa; ludpyBanus

Ta nemmdpyBanas metogamu MetonoM RSA; udpyBanns ta aemudpyBaHHS

meTonamu JICTY 28147:2009 ta DES

Y pe3yJbTaTi BHUBYEHHS] HABYAJIbHOI JUCHUILIIHM CTYA€HT NOBHHEH:

— 3HATH: €EKOHOMHE KOJTyBaHHs; MpediKCHUI KO/ Ta HOro IepeBO; aIrOpuTM
[llennona-®ano; anroput™m Xaddmana; OCHOBHI METOAU €KOHOMHOI'O KOJyBaHHS
0e3 BTpaT MOCIIJOBHOI JUCKPETHOI iH(popmalii; 00poThOda 3 MOMHIKAMH, K1
BUHUKAIOTh Yy KaHajax Iepelayl JaHuX; CTUCIA XapaKTepUCTUKAa METOMIB
OOpoTHOM 3 TMOMWJIKaMHU; MPUHIMIKA 3aBaJOCTIHKOr0 KOJyBaHHS; OCHOBHI
XapaKTePUCTUKH 3aBaJOCTIMKUX KOMIB; Kiacudikallis 3aBaJOCTIMKUX KOJIIB;
MaTEeMaTUYHUN OIMKC TMPOIECY KOJyBaHHS 1 JEKOAYBaHHs; OJIOUHI JIHIWHI KOJU;
KOPEKTYIOUHM BJIACTUBOCTI OJOYHUX KOJIB; KOJAM 3 MEPEBIPKOIO HA MApHICTh; KOAU
XeMMIHra; IUKIIYHI KOJHM; 3aco0M OIHUCY IUKIIYHUX KOJIB; BJIACTUBOCTI
LUUKIIIYHUX KOJAIB MO BHUSABJICHHIO NMOMWIOK; YKOPOYEHI LMUKJIIYHI KOAW; KOIU
boy3a-Uoynxypi-Xoksinrema; koau Pima-ComoMona; koa daiipa; 3ropTOUHI KOIH;
MPUHITUIN KOAYBaHHS 1 JEKOMAYBAHHS; JIAHIIFOTOBUM KOJ;, KACKaJiHI KOJIU; METOI!
Ta 3aco0u 3a0e3MeueHHsl 3aXUCT 1HpopMallii, 10 0OPOOISETHCS B KOMI FOTEPHUX
Ta Kibep(di3MYHUX cHUCTeMax Ta Mepekax; 3arpo3u, SKUM Miyisirae iHdopmarris;
OCHOBHI MIipH MPOTHIi 3arpo3aM Oe3melll, MPUHLMUIH MO0Y/I0BU CUCTEM 3aXHUCTY,
OCHOBHI MEXaHI3MM 3aXUCTy; KpunrorpadiuHi METOIM 3aXHUCTy; BUIU 3acoOIB
KPUNTO3aXUCTy JIaHUX; nmepeBar 1 HENONIKW; Miclle 1 PoJib 3aco0iB
KPHUIITO3aXUCTYy; CUMETPUYHI Ta aCUMETPHUYHI aJrOpUTMHU IHU(PYBaHHS; Cy4yacH1
cumeTrpuuHi anroputmu mudpysanus (AES), (Kanuna); oCHOBHI TOHSTTS 3aXUCTY
web-pecypciB; THMOBHMI KOMIUIEKC 3aco0iB  3axucTy web-pecypciB  Bif
HECaHKI[IOHOBAHOTO JOCTYNy; Kiacuikalisi KOMIT IOTEpHUX Ta KiOep(hi3MUHHUX
CUCTEM Ta MepexX 1 CcTaHmapTHi GyHKIIOHATBHI TPOodUIl  3aXHUIEHOCTI

00po06sroBaHoOi 1HGOpMaIlii BiJ HECAHKI[IOHOBAHOTO JIOCTYITY
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— BMITH TMpOrpaMHO pEai3oByBaTH HACTyNHI NpoekTu: BusHaueHHs
imoBipHOCTI monii; OntumaneHuit koj Xadmana ta Illennona-®ano; Kon
Xemminra; [ukiniuni koau Ta iX 3acrocyBaHHs; [ludpyBanus ta nemmdpyBaHHs
metogamu lLlesaps i Bumxkenepa; IludpyBanus Ta nemmdpyBaHHS METOJaMHU
meronoM RSA; Mludpysanus ta nemmdpysanas merogamu JCTY 28147:2009 ta
DES.

IIpepexBizuru

BpaxoByrour MOCHIIOBHICT HAKONWYEHHs 3HaHb Ta 1H(opmailii,
JUCUUIUIIHA BUBYAETHCSA IICHASA BUKJIAJAHHA HACTYNHUX JIUCHMIUIIH: «Buia
MaTeMaTHKay, «AJTOPUTMH Ta MeToau oOuucieHb», «ba3oBi Meronmoisorii Ta
TEXHOJIOT1i  mporpamyBaHHs», «bazu manux», «lHXeHepis MOPOrpaMHOIO

320€3ICYECHHS.

KoHTpoJb 3HAHD

Kpurepii owiHKHY 1CTIATY:

OLIHKY «BigMiHHO» (90-100 0ajiB, A) — 3aCIyrOBYy€ CTYJICHT, SIKHH:

— BCEOIYHO, CUCTEMATUYHO 1 TNIMOOKO BOJIOAIE HABYAIBHO-IIPOTPAMOBUM
MaTepiaiaoM;

— BMI€ CaMOCTIMHO BUKOHYBAaTH 3aBJlaHHA, IMepeadadeHi Mporpamoro,
BUKOPUCTOBY€E HaOyTi 3HAHHSA 1 BMIHHS Y HECTaH/IapPTHUX CUTYaLIsX;

—3aCBOIB OCHOBHY 1 O3HallOMJIEHMH 3 JOJATKOBOIO JIITEPATypoOlO, sKa
pPEKOMEHJ0BaHa MPOrpaMolo;

— 3aCBOIB B3a€MO3B'I30K OCHOBHUX MOHATH JAMCLHUIUIIHU Ta YCBIJOMIIIOE X
3Ha4YeHHs IS mpodecii, Ky BiH Ha0yBae;

— BUIBHO BHCJIOBJIIOE€ BJIACHI JYMKH, CaMOCTIMHO OIIHIOE PI3HOMAaHITHI
JKUTTEBI SBUINA 1 (HAKTH, BUSBIISAIOUA OCOOMCTICHY TIO3UIIIIO;

— CaMOCTIMHO BU3HAUa€ OKpeMi I1iJ11 BJACHOT HAaBYAJIBHOI JIISUIbHOCTI1, BUSBUB
TBOpYl 3/1I0HOCTI 1 BHKOPUCTOBYE IX NPH BHBYEHHI HABYAJIHHO-TIPOIPAMOBOIO

MaTepiaiy, IpOsSBUB HAXWJI 10 HAYKOBOi pOOOTH.
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OLIHKY « 100pe» (82-89 6auiB, B) — 3aciiyroBye CTyJ€HT, SIKUM:

— IIOBHICTIO OINAaHyBaB 1 BUIBHO (CaMOCTIMHO) BOJIOJIE€ HaBYaJIbHO-
MPOTrPaMOBUM  MaTepiajioM, B TOMY YHCII 3aCTOCOBYE WOTO Ha MPAKTHIN, Ma€
CHUCTEMHI 3HaHHS JOCTaTHHOMY OOCS31 BIAMOBIAHO 10 HABYAIHLHO-TIPOTPAMOBOTO
Matepianty, apryMEHTOBaHO BUKOPUCTOBYE iX y PI3HUX CUTYAIlIsIX;

— Ma€ 3[IaTHICTh JI0 CAaMOCTIHHOTO TOIyKy iH(popMaIllii, a TAaKOX 10 aHATI3Y,
MMOCTAHOBKH 1 PO3B'si3yBaHHS IPpo0JieM MpodeciitHOTO CIIPsSMYyBaHHS;

— TI1J1 9ac BIJAMOBIA1 AOMYCTUB ACSKI HETOYHOCTI, SIKI CAMOCTIHHO BUITPABIISIE,
J00Mpae MEPEKOHINBI ApryMEHTH Ha M1TBEP/PKEHHS] BUBUCHOTO MaTepiany;

OuHiHKY «100pe» (74-81 6aua, C) 3acayroBye CTyAECHT, KUl

— B 3arajlbHOMy po0OTy BHMKOHAaB, aj€ BIANOBIJAE HA €K3aMEHI 3 IEBHOIO
KIJTBKICTIO TIOMHIIOK;

— BMI€ TIOPIBHIOBATH, y3araJibHIOBAaTH, CHUCTEMaTU3yBaTd iH(MOpMAIlO i
KEpIBHUIITBOM BHKJajaya, B I[IJIOMY CaMOCTIMHO 3aCTOCOBYBAaTH Ha MpPaKTHIIL,
KOHTPOJIIFOBATH BJIACHY JiSTIbHICTD;

— OMTAHYBAaB  HABYAJIBHO-TIPOTPAMOBU  Marepiaj, YCIIIIHO BHKOHAB
3aBJaHHS, TiepeadadyeHi Mporpamoro, 3acBOiB  OCHOBHY JIITepaTypy, sKa
pEKOMEHI0OBaHa MPOTrPaMoIo;

OLIHKY «3a10BLIbHO» (64-73 0asu, D) — 3acnyroBye CTyAEHT, AKUI:

— 3Ha€ OCHOBHHUI HAaBYAJIBHO-TIPOTPAMOBHI MaTepiall B 00Cs31, HEOOX1THOMY
JUTS TIOJTAJTBIIIOTO HaBUYAHHS 1 BAKOPUCTAHHS MOT0 y MaltOyTHIM npodecii;

— BUKOHYE 3aBJaHHs, aje€ NpH pIIICHH] JOMYyCKae 3HA4YHy KIUIbKICTb
MTOMUJIOK;

— O3HAHOMJIGHMI 3 OCHOBHOIO JIITEPaTypolo, sika pPEeKOMEHAOBaHa
IPOTrPaMoIo;

— JIOMTyCKAa€ Ha 3aHATTSAX YU €K3aMEHI1 TOMIJIKM TIPY BUKOHAHHI 3aBJaHb, aje
Ii]] KePIBHUIITBOM BHIKJIa/1a4a 3HAXOAMTh MIJISTXH 1X YCYHCHHS.

OUIHKY «3a10BUILHO» (60-63 0am, E) — 3acyroBye CTyIeHT, SIKHil:



— BOJIOJIIE OCHOBHMM HAaBYAJIbHO-TIPOIPAaMOBHM MarepiaioMm B 00css3i,
HEOOX1IHOMY [JIsl TOJAJbIIOT0 HABYaHHS 1 BUKOPUCTaHHA MOro y ManOyTHi
npodecii, a BUKOHAHHS 3aB/IaHb 33JI0BOJIbHSIE MIHIMAJIbHI KpUTEPii. 3HAHHS MalOTh

PENPOAYKTUBHUM XapaKTep.

OLIHKA «He3aA0BULIbHO» (35-59 0OauaiB, FX) — BUCTaBIsS€TbCS CTYACHTY,
SIKUH:

— BHSBUB CYTT€BI NPOTAIMHH B 3HAHHAX OCHOBHOTO IIPOTPAMOBOTO
Martepianxy, JOMYyCTHB TPUHIIMIIOBI TOMWJIKMA Yy BHUKOHAHHI MepeadadueHux
MIPOTPAMOIO 3aBJIaHb.

OLIHKY «He3a10BLIbHOY» (35 0aJiB, F) — BUCTABISETHCS CTYJCHTY, AKUM:

— BOJIOJIIE HABUAJbHUM MaTepiaioM TUIBKM Ha PIBHI €JIEMEHTapHOTrOo
pO3MI3HaBaHHS 1 BIITBOPEHHS OKpeMUX (PaKTiB ad0 HE BOJIOJIIE€ 30BCIM;

— Jionyckae TpyOl TOMWIKM TpU BUKOHAHHI 3aBJaHb, MepeadaueHux
IPOrPaMOI0;

—HE MOXE TMPOJIOBXKYBAaTH HaBYaHHS 1 HE TOTOBHM 10 mpodeciitHoi
JUSTBHOCTI MICHST 3aKIHUYEHHS YHIBEPCUTETY 0O€3 MOBTOPHOTO BHUBYEHHS JIaHOT

JTUCLIMILIIHHA.

Ilpu BHCTaBJIeHHI OLIHKM BPaxOBYIOTBHCH Ppe3yJabTATH HAaBYAJIbHOL
POOOTH CTYAEHTA NPOTATOM CeMeCTPY

Kpurepii orminku 3aiiky:

— «3apaxoBaHO» — CTYJACHT Ma€ CTIWKI 3HAHHS TPO OCHOBHI TOHSATTS
JUCLUIUIIHYU, MOXe C(HOPMYJITIOBATH B3a€EMO3B'SI3KM MK HOHSTTAMH.

— «HE3apaxoBaHO» — CTYJIEHT Ma€ 3Ha4yHI MPOIYCKM B 3HAHHIX, HE MOXKeE
chOpMYJITIOBATH B3a€MO3B'SI3KY MK MOHATTSMH, IO BUBYAIOTHCS B KypcCl, HE Mae

YSIBJICHHS TIPO O1IBIIICTh OCHOBHUX TOHSTH NUCIMILIIHU, 1[0 BUBYAETHCS.



HIxana ouminoBanaga: HanioHaabHa Ta EKTC

Cyma OrriHKa 3a HAI[IOHATBHOIO IIKAJIO0
6a:l'IIB 3a Orirka
BC1 BUH U1 €K3aMEHY, KypCOBOTO
apuampgoi | CKTC Y, K¥P JUIS 3QUTIKY
poeKTy (pPoOOTH), MPAKTUKH
JUSITTBHOCTI
90-100 A BIIMIHHO
82-89 B
n00pe
74-81 C
64-73 D 3apaxoOBaHO
3aJI0BUTBHO
60-63 E
: . HE 3apaxoBaHo 3
HE3aJI0BUTHHO 3 MOXKJIUBICTIO :
35-59 FX MOJIMBICTIO TOBTOPHOTO
MOBTOPHOTO CKJIAJIaHHS
CKJIa/IaHHSA
HE3aJI0BUTBHO 3 HE 3apaxoBaHo 3
1-34 F 000B’I3KOBUM MOBTOPHUM | OOOB’SI3KOBHM MOBTOPHUM
BUBUYCHHSIM JTUCIUILIIHA BUBUYCHHSIM JTUCIUILIIHA
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Konrpoabna podora N1

Tema: Buznayenns iMmoBipHOCTI moaii
Meta: OBOJIOIITH METOIUKOIO BU3HAUYCHHS MMOBIPHOCTI IMO/Iii.

Teopernuni BinomocTi.

JIns BU3HAYeHHS WMOBIPHOCTI MOJIi MOXJIMBO BHUKOPHCTATH HACTYIHUU
"4yaCTOTHUI" METO/I, 1110 TPYHTY€EThCA HA CTIMKOCTI MOCIIJOBHOCTI 3HAYEHb MOSBU
noii. 3TiIHO POTO METOMY CIIiJT IPOBECTH CEPiI0 JTOCTIAIB OJHIET pO3MIPHOCTI, B
KOXXHOMY 3 SIKMX HIAPaxOBYIOTh Nj — KUIBKICTh TUX BHUMAJKIB, KOJIH HACTA€ MO,

ne 1-Homep aociiny. Hakonudena gactora V 00UUCITIOETHCS 32 TaKOIO (POPMYIIO0:

>N,
vV :izl

" n.d
ne d — po3MIpHICTb KOXKHOTO JOCTITY

OTpumaHi 9YKclia 3aMUCYIOTHCS B TAOJIHUITIO:
No
JTOCITITY

N |

1 2 | N

Vl .............

Otpumany mnocniioBHiCTE { Vi } JocimiaumMo Ha MPEeIMET HasBHOCTI
BJIACTUBOCTI cTaOuIbHOCTI. Ll BIAcTUBICTH MoJISITa€ B TOMY, 10 MOYMHAIOYHU 3

Homepa N 1 Beix >N Mae micle.
| Vi-P| < € ne € = 0,0001

k110 € — HECKIHUYEHHO MaJia BEJIMYMHA, TO MAEMO PIBHICTb.

P =1lim V;
iDw

ne 1—HoMmep cepli mochiay, Vi— HakomWyeHa 4acToTa MOSIBU OYyKBHW MICHSA 1-TOi

cepii.
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3aBaaHHA:
[ToOynyBaTu TabauII0 MMOBIpHOCTEN BCIX JiTep andaBiTy Ta 3alucaTH IO
Tabnuio 10 daitry. daitnn 3 SKOro 6epyThCS 4acTOTa MOSBHU YCiX OyKB, MOBUHEH

Oytu He meHmI Hixk 30 kb.

YacToTa BKHUBaHHS JITEP YKPAiHCHKOTO andaBiTy

A 0,072 [ 0,006 v 0,04
b 0,017 171 0,008 @ 0,001
B 0,052 K 0,035 X 0,012
r 0,016 1 0,036 il 0,006
11 0,035 M 0,031 q 0,018
E 0,017 H 0,065 111 0,012
€ 0,008 0 0,094 1] 0,001
K 0,009 I1 0,029 70 0,004
3 0,023 P 0,047 A 0,029
u 0,061 C 0,041 b 0,029
[ 0,057 T 0,055 po6in 0,17
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Kontpoabna pooora Ne2

Tema: Onrumaabsuuii kox Xagpmana ta lllennona-dauo.

MeTta: BuBueHHs KOJ1B, III0 CTHUCKAIOTh 1H(POpMAIIiO.

TeopernuHni BizomMocTi.

[le#t MeTom IPYHTYETHCS Ha 1€ KOyBaHHS HaWKOPOTIIUM KOJOBUM CJIIOBOM
T€ TMOBIAOMJICHHS, IO Mae HaWOLIbITy HMOBIpHICTE. Llg imes peami3yeThcs
IIUIIXOM TIOCIITOBHOTO CTHCKAaHHS ITOYaTKOBOI MHOXHHU TIOBIJOMJICHb Ta

UTIOCTPYEThCA HACTYNMHUM TPUKIAAOM: [JIi T'ATH PI3HUX [OBIJIOMJICHb 13

HMOBIPHOCTSIMU:
P1:0.4; P2:02, P3:P4:O.l5; P5:O.1

H JIMOBipHICTb Ta KO/IOBI O3HAYCHHS

0 Bxinna

M | MHO>KHHa 1- 2- 3- -
€ | HIMOBIPHOC | CTHUCKaHS | CTUCKAHHS | CTHUCKAHHS &
p Tel

1 0.4 0,4 0,4 04 O 0
2 0.2 02 0 100

0,35 0
3 0.15 0,15 1 06 1 101
4 0,15 0 0,25 1 110
0,25
5 01 1 111

B miit Tabnuiii HaBeIeHO TPH MOCTIAOBHI CTUCKAHHS BUX1IHOT MHOKUHHU:

[lepmie cTUckaHHS OTPUMaHE NUISIXOM 3aMiHM JBOX (4+5) TOBIZOMIICHB
OJIHMM Ta MEePENUCyBaHHS TPhOX IHIIHUX MOBIAOMIICHB.J[pyre CTUCKAHHS OTpUMaHe
13 pe3ylnbTary MepHioro NuxoM 3amiHu (2 Ta 3) 13 HallMEHIIMMH JBOMA

nMoBipHOCTSIMU. Tak caMO BHKOHYETHCA TPETE CTUCKAHHS B PE3YJbTaTI SKOTO
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OTpUMa€eMO JBa yucia, cyMma skux=1. Kogyemo koxny napy "crucHytux" uncen 0
Ta | Ta BUMCYEMO KOJIOBI CJIOBA, PyXalO4YHCh Y 3BOPOTHHOMY HampsMKY (3CTHCK-
->2cTucK-->1cTrcK). OTpUMaEMO KOJIOHKY KOJOBHUX cliB. OOUHMCIUMO CEpENIHIO

AOBKXHMHY KOAOBOI'O CJIOBaA:

5
L=> LiPi=1.04+2(0.2+0.15+0.15+0.1) =0.4+1.2=1.6 OiT

i=5

Cepenns nopxuHa L BumiproeTbcs B 0itax, 60 cioBo "BiT" o3Hauae, sk
KOJOBUI CHUMBOJI, TaK 1 OJUHUINO BUMIpY iH(opmariii. 3 iHmoro 6oky L moxe
BU3HAuUMTHCS, IK M (§) ,ne & — BUNaAKOBa BEIMYMHA, BU3HAYEHA HA MHOXHUHI 3
I'ATU MOB1IOMJIEHb A (1-T€ TOBIIOMIIEHHS Mae WMOBIpHIicTh Pi,i=1,2,3..5) Ta Mae
3HaueHHs1 1= & {i}=1. Tobto L=M (§)."Cepeane" cnoBO MICTUTh KIJIbKICTb

1H(dopmarrii, mo gopisaioe H (§), sika o64ncioeTbes 3a GOpMyIIor0

HE=Y P -logz(l

B

5
(01TiB)
i=1
Hpobose uucio H (§) Bkazye Ha Te , 110 JI€SIKI KOJOBI CUMBOJIM HECYTh TaKl
yacTUHU 1H(OpMAIlii, 0 MAOTh CIUJIBHY YacTHHY, TOOTO TEPEKPHBAIOTHCS 3a

pPaxyHOK CIIJIbHOT YaCTUHKU 1H(pOopMallil. BUKOHYEThCS HEPIBHICTD:

L>H (9,

sKa BKa3y€ Ha TEOPETUYHY IPAHUII0 CTUCKAHHS 1H(GOpMAILIiT IUIIXOM KOJTYBaHHS.
Kon ®ano mae noniOHy (70 HaBEIEHHOI BHUIIE) CXEMY CTHCKaHHA. TiMbKU
BUKOPUCTOBYETHbCSI pO3OUTTA Ha JBI "pIBHOMMOBIpHI" Trpynu Ta MOAAbLIE

KOJAYBaHHA IUX YaCTUH OTal A0 TOrO MOMCHTY KOJIM 3aJIMIIUTBCA OJHC YUCIIO B

rpymi.
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1 0.4 0 00
0
2 0.1 1 01
3 0.2 0 10
4 0.15 1 0 110
1
S) 0.15 1 111

Konosi cioBa uii KOXXKHOTO MOBIAOMJIEHHS OTPUMAEMO  LUISIXOM
"3B0poTHBHOrO" BUMCcyBaHHsA psaaka 0 ta 1.

Cepenns nosxuna L1 cioBa Oyze Takoro:
Lf:ZOA+201+202+3®15+Q1®:L4+09:ZS6ﬁa

[TopiBHIOIOUM HaBEJEHI METOIU MaeMO , 110 L1>L.

JlepeBo 1u1si ONTUMAaNIbHOTO Koy XadmaHa

110 111

100 101

-
AN

15



HepeBo miisg koxy PaHo

110 111

00 01 10

O

IIpakTnuna peadnizanisa koaa lllennona-®ano

CrnoyaTky KOXHOMY CHUMBOIY 1H(OpManiiHOro angasiTy CTaBUTHCI ¥y
BIIMOBIJHICTh KOJl HYJBOBOi JOBXWHHU («IIOPOXHIM» KOJ) 1 Bara, piBHA
WMOBIPHOCT1 TOSIBU CHUMBOJY Ha BHXOAl 1H(POpPMAIIMHOTO JKepeiaa B pamKax
oOpaHoi iHpopmamiitHOi Mozem. Bci cuMmMBoiaM andaBiTy COPTYIOThCS IO
yOyBaHHIO a00 3pOCTaHHIO iXHIX Bar, MiCJig YOro BIOPSAKOBAHUN Pl CUMBOJIB Y
JESKOMY MICIIl JTIJIMTHCS HA JIBI YAaCTHHU Tak, M00 y KOXHIM 3 HUX Ccyma Bar
CUMBOJIIB Oyia npubn3HO oJHaKoBa. J[0 KOJIy CMMBOJIB, 110 HAJIEKATh OJHIET 13
YaCTHUH, J0JA€Tbcsl «0», a 10 KOAY CUMBOJIB, IO HAJEXaTh 1HIIOI YaCTHHH,
nonaerbes «1» (HomaeThcs 3HAYEHHs, 110, (POpMye YeproBUil KpailHiil npaBuid
po3psia Koay). SIk HEBaXKKO 3p0O3YMITH, KOXHA 13 3a3HAYEHUX YaCTHH cama 1o coOi
€ BIIOPSAKOBAHUM PSIOM CUMBOJIB. KOXXHUU 13 HHUX psAiB, SKIIO BIH MICTHTH
O1IbIIIE OJTHOTO CUMBOJY, Y CBOIO UEpry IUIUTHCS HA JB1 YaCTUHM BIJIMIOBIIHO 0
OINKCAaHOTO BUIIIE MPUHIUIIOM, 1 JO KOJy CUMBOJIIB 3HOBY JOJAIOTHCS BiJMOBIAHI
NBIMKOBI 3HaueHHs i T.1. [Iporiec 3aBepiryeTbess TOMI, KOJIM Y BCIX OTPUMAaHUX Y
TaKUil cnoci0 psiax 3aquIIa€EThCs PIBHO MO OJTHOMY CUMBOJTY.

Ax BunHo, anroput™m lllenHona-®aHo B AiHicHOCTI HE Oyaye KOAOBE EPEBO,
OJIHAK Moro poOOTy MOXKHa MPOUIIOCTPYBATH Takoio moOymoBoto. Ilpu momimi
IpylH CUMBOJIIB BiIOYBa€ThCS SIK OWM pO3rally’)KEHHS JESIKOTo By3ia OIHApHOTO

nepeBa (JIMCTOBUW BY30J CTa€ BY3JIOM OaTbKOM JJii JBOX HOBOCTBOPEHHUX

16



JOYIpHIX BY3JiB), @ MPHUCBOEHHS HYJIB 1 OJWHUIB PIBHOCHJIBHO BCTaHOBJIEHHIO
BIJIMOBITHOCTI MK KOJIaMU 1 MapIIpyTaMu pyxy IO JAEPeBY BiJl KOPEHEBOIO By3Jia
1o JuctoBoro Bysna. Pobora anroputmy lllenHona-®dano mpoimocTpoBaHa Ha
HACTYITHOMY IpUKIaal (Mai. 2).
Sk >xe My aunan Ha rpynu? Jlocuts mpocTo:
Po3mimaeMo cHMBOJIY 110 TMOBIPHOCTI MOSIBH.
1. iMoBIpHicTh mepmioi rpynu  (pl) 1 gpyroi (p2) nopiBHIOE
HYJIIO;
2. pl<=p2?
TaK: OJIaTH B TMEPIIY TPYIy CHUMBOJI 3 TOYATKY TaOJIHIIi,
HI: OJIaTH B IPYTy TPYITy CUMBOJ 3 KiHIIS TaOIHII;
3. SKILO BCl CUMBOJIM PO3/1JIEH] HA TPYIH, TO 3aBEPIIUTH AITOPUTM, 1HAKILE

MIEPENTHU 10 KPOKY 2

Kogupyemoe coodmenne:
«0BOPOHOCIIOCOBEHOCTB»

CTaTHCTHEA MOARIEHHA
GyEB B COOOIEHHH:

B(2), H(2), 0(7), II(1), P(1), C(3), T(1), b(1)

IlocTpoenne cHeTeMBl Npe(pHKCHBIX KOLOB:

0, C, B, 1, I1, P, T, b](18)
1] | 1

|
[0, Cl(10) [B, H, 11, P, T, BI(8)
0] 1 0 ] 1

R

L
[OK7) [CK3) [B, HI(4) [1I, P, T, b}(4)
01 0] 1
[BK2) [H}(2) [11, PI(2) [T, bI(2)
01 01

[IT](X) [PYC1) [TIL) [BI1)

Cuerema npedMKCHBIX KOJL0B:

B H 0 II P C T b
{«100s, «101», «00», «1100s, «1101», «01s, «1110s, «1111s}

Lmroctpartist po6otu aniroputmy lllennona-dano Ha npuUKiIagl KUPUILITUIIL.
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IIpakTuuna peaJsizanis koga Xapmana

Ha mnouaTtkoBoMy eram poOOTH  alrOpuUTMy KOXXHOMY  CHMBOJY
iHpopMmarriitHoro  andaBiTy CTaBUTBCS Y  BUIMOBIAHICTH  Bara, piBHA
WMOBIPHOCT1 (YacTOTI) MOSIBH JIaHOTO CUMBOJY B iH(MopMaliii. CUMBOJIA MICTIThCS
B CIIMCOK, IIO COPTYEThCS MO yOyBaHHIO Bar. Ha xoxkHomy kpori (iTepaiii) 1Ba
OCTaHHIX €JIEMEHTH CIUCKY MO€JHYIOTHCS B HOBHI €JIEMEHT, IO MOTIM MICTUTBCS
B CITMCOK 3aMICTh JIBOX TIOE€JHYBAaHUX eJIeMEHTiB. HOBOMYy €IeMEHTy CHHCKY
CTaBUTHCA Y BIJMOBIIHICTh Bara, JIOPIBHIOE CyM1 Bar €JI€MEHTIB, 10 3aMIIAa0ThCS.
KoxHa iTeparlisi 3aKiHUY€ThCS BIOPSIKYBAHHIM OTPUMAHOTO HOBOTO CIHUCKY, IO
3aBXIU MICTUTh Ha OJIMH €JIEMEHT MEHIIE, HDK cTapuil cnucok. IlapanensHo 3
po0OOTO 3a3HAYECHOI MPONEAYPH 3AINCHIOETHCS IMOCTIAOBHA MOOYI0Ba KOJOBOIO
nepeBa. Ha kokHOMY Kpolii alnroputmy Oyab-sSIKOMY €JIEMEHTY CIUCKY BiANOBIAA€E
KOPEHEBUN By30J1 OIHApHOTO JEpeBa, IO CKIAJA€TbCs 3 BEpIIUH, SKI
BIJINOBIJIAIOTH €JeMEHTaM, 00'€IHaHHSIM SKUX OyB OTpPUMAaHHM JaHUN €JIEMEHT.
[Ipu o0'enHaHH1 ABOX €JIEMEHTIB CIUCKY BIIOYBA€ThCS O0'€THAHHS BIAMOBITHUX
JIEpeB B OJIHE HOBE OiHApHE JIEPEBO, Y IKOMY KOPEHEBUIA BY30J1 BIJIMIOBIIA€ HOBOMY
CJIEMEHTY, 1110 TMOMIIMIAETHCA B CIUCOK, a €IeMEHTaM CIHUCKY, IO 3aMII[yIOThCS,
BIIMOBIAIOTh JOYIPHI BY3JM IbOTO KOPEHEBOrO BYy3Jid. AJITOPUTM 3aBEpPIIyE
poOOTY, KOJIM B CIHCKY 3aJIMINAETHCSA OAWUH €JIEMEHT, IO BIAOBITA€ KOPEHEBOMY
By3Jly mnoOyaoBaHoro OiHapHoro jepeBa. lle gepeBO Ha3MBA€THCS JIEPEBOM
Xadpdpmana. Cucrema mnpediKCHUX KOJIB MOXe OyTH OTpUMaHa IUISIXOM
MIPUCBOIOBAHHS KOHKPETHUX JNBIMKOBHUX 3HAaU€Hb pedOpam mporo aepesa. [Ipukian

noOyaoBu nepeBa XadpmaHna HaBeIEHUN HUKYE.
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Kogupyemoe coobimenne:
«OBOPOHOCIIOCOBHOCTE »

CTaTHCTHEA MOABIEHA
OVEE B COODMEHHH:

B(2), H(2), 0(7), 1I(1), P(1), C(3), T(1), b(1)

IMocTpoerne cHCTEMBI NPeHKCHBIX KOJOB:

S1(2)

0(7), C(3), B(2), H(2), TI(1), P(1), T(1), b(1)

S52(2 Oepeeo
(), C(3), B(2), H(2), 51(22:; 11{1), P(1) Xaddmana:
0(7), C(3), B2), H(2),'S12), S2(2) S7
Sd(4) A~
0(7), S3(4), C(3),"B(2), H(2) ., S6 0
S5(7) — T~
O(7), S3(4), 54(4), C(3) 9/5_5:\1 ﬁ
S6(11)
0(7), 'S5(7), S3(4) ;}{1 C ;3,3\ /9}5\
ST!]_B! 1] L] 1 0 1
S6(11), O(7) BE H T b II P

Cuerema npefHECHEIX KOTOR:

B H 0 Il P C T b
{«0000s, «0001s, alw, «0110s, «0111s, «001s, «0100», «0101»}

Inroctparist po6otu anroputmy Xaddmana

3aBaaHHA:

1. O6uncnUTH UMOBIPHICTH JITEP BAIIOTO MPI3BUIIA, JOTIOBHUTH OTPUMAHY
MHOXWHY 4YHCEl Ie OJHUM YHCJIOM, TakK I00 cyMa ycix aopiBHIOBaia 1.
3akomyBaTH TMpI3BUINE ONTUMAIbHUM  KoaoM Xadmana Ta komom DaHo,
noOyayBat iX JepeBa, OOYMCIMTH CEpEHI JOBXHWHHM CIIIB Ta KIUJIbKICTh
1H(popMaIlii B HUX.

2. [ToOGymyBaTu mporpamu, 0 CTUCKAIOTh TEKCTOBY iHGOpMaIlito B ¢aii 3a
ontuMaabHUM MeTojoM [llenHona—®ano Ta w™metomoM Xadmana, a TOTIM

po3TuckaroTh ii. Po3mip ¢aiiny ne menmmii 30 kb.
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Kontpoabna pooora N 3

Tema. Kog Xemminra

Merta: BuBuYeHHS KOJiB, 10 BUIPABISIOTH MOMHIKH, TMOPOKEHI IpHU
nepenaul iHpopmalii mo kaHamy 3B's3ky. [loOyayBatu kox XewiHra, 1o

BHIIpABJIIE€ OIH/IHI/ILIHi IIOMMJIKH Ta BHUABJIIE HOI[BiﬁHi ITOMMJIKH.

Teopernuni BitomMocTi.

PosrasineMo 3amauy moOy10BU KOy, IO CKJIaae€Thes 13 16-Tu KOJIOBUX CIIiB
BUNlY 1878384, n€ al=0 abo 1 B AKOMYy MOXJIMBE BUSBICHHS Ta BUIIPaBJICHHS
TTOMUJIOK.

JlJist po3B'A3Ky BHUKOPHCTAEMO TpPU JOMOMIXKHI (IE€PEBIPOYHI) CUMBOJIH,
TOOTO KOXXHE 3 16-THM KOJOBHUX CIIB KOJYEMO JIBIMKOBHUM CJIOBOM JIOBKHHH 7:
a1828384853687. Hamry 3amaqy MOXITHBO miepepopMyITIOBaTH, SIK BUSHAUYCHHS OJTHOTO
13 uucen 0,1...7, sxki ©6 BKazyBamu Ha Micue MoxuOku (0 —HeMae TOXUOKH).

Haxnagemo ymMoBH (y BUTIIAII piBHOCTEH 1o MOd 2) Ha rmepeBipoYHi CHMBOJIH:

ds=adptasztay
dg=aitaztas
ar=aitartas

JI1s1 BUSIBJICHHS IIOXHUOKH JIOCTaTHHO OOYHCITUTH CyMY:

Si=aytas+agtas.

Sxmo S;=1 To moxuOkKa €, 1HakIe "Hemae".
[Ipu HassBHOCTI MOXUOKHU MEPEBIPUMO, UM HE MICTUTHCS BOHA CEpEJl a1 UM ay.

s mporo obuncimumo Sp=ar+az+agtas.

SIxkmo S1=S,=1 1o moxnoOKa B ag adO as.
Sxmo S1=1, S,=0 To moxubka B a4 a00 as.

Sxmo S1=0, S,=1 To moxubka B a, a00 as.
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Sxmo S1=S,=0 To nmoxubka B a; ab0 HEMaE.
Jl1is BU3HAUEHHS MICISl TOXUOKH CITi7] OOUUCTUTH CyMY

Ss=ai+as+as+as.

To6To MaTUMEMO TpH MEPEBIPOYHI BiTHOIICHHS

Si=aytastastar# 0

Sy=aztaxtastar#0

Ss=ajtaztas+a; # 0
AK1 IJIIX0M TopiBHSIHHSA 3 0(mod2) "o6unciioroTs" abo BIACYTHICTh HOXUOKH, 200
BKa3yroTh ii miciie. [10710KeHHS OJMHUYHOI MOXUOKA BU3HAYAETHCS YUCIOM S1S,S3
B JBIMKOBIN cucTeMi diuOu. Takum ymHOM MaeMmo Koj (4,7) XemiHra JOBKHHA
ciosa 7 Ta 4 iHpopmaniiiHl CHMBOJIH.

SKI110 BUSBIISATH MOJABIMHY MOXUOKY, TO CJIiJI BAKOHATH MEPEBIPKY:

So=aptaitaztastastastast+ar #0
Jie Ao — IOJATKOBUM (YeTBEPTUI) NIEPEBIPOYHUN CUMBOJI, 3HAUEHHS O0YMCIIEMO 32

dbopmyIioro

ag=aj+ax+as+astas+ast+as (mod 2)
[Tonepenni as, a@s, a7 JgoMOMarajii BUSBUTH Ta BUIPABUTU OJUHOYHY

MTOXHOKY.

Skio BUHUKIIA ToABiiHA moxuOKa, To So=0(mod 2) ta xoua 6 ojHe i3 yncen
S1,52,S53 Oynme He HynmboBuM. BumpamiaeHHS Takoi TOXHOKH HEMOXKIIUBE.
[TobynoBaHa MHOKMHA KOJIOBUX CJIIB 3BEThCS pO3IMIMpPEHUM KoaoMm (4,8) XemiHra

(moBkuWHA cioBa 8 Ta 3 HUX 1HPOPMALIMTHUMHU CUMBOJIAMH ).

3aBnanns:

Ckractu nporpamy noOyaoBH Koy XeMiHra, HOro CUCTEMY IMEepeBIPOUYHUX
BiHOLIEHs Ta HOro PO3LIMPEHUM BapiaHT IS KOJOBUX CIIB JOBxXMHM 2™
(cMMBOJIIB), cepel SIKUX MPUCYTHI M MEePEBIPOYHUX CUMBOJIIB.

Slkmro N Bamr HoMep B KypHAIBHOMY criucky rpymu, To m=N(mod 5)+3.
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Konrpouabna podora Ne 4

Tema: IlukiiuHi Koau Ta iX 3aCTOCYBAHHA

Teopernuni BitomocTi.

HuxaigH1 KoM — HAWIIHHIIIA YaCTHHA Teopli KOAYBaHHS 3aB/SIKU 11canbHIN
MIPUCTOCOBAHOCTI JI0 pealti3allii B CydacHUX TEXHIYHHUX 3aco0ax. AJie TeOpeTUYHE
OOIPYHTYBAaHHS aJTOPUTMIB KOJyBaHHS—/IEKOJYBAaHHS Ta iX MPOCTUX peanizaiii
BHUMAarae BUKOPUCTAHHS CKJIAJIHOTO ajreOpaidyHoro amapary, TOMy O3HaHOMUMOCS

JMIIE 13 pe3yJibTaTaMu 0e3 iXHbOro OOTPYHTYBaHHS.

[luxmiyHuM 3cyBOM BekTopa &, a=(3,,8,,...,8,,) 13 KOOpIUHATAMH 13

mHoxuHu F, F={0,1}, Oynemo Ha3uBaTtu BEKTOp 5‘, a =(a, ,,8y,8,...,8, ).
Hampuknang ans  Bektopa (01101) mocmioBHI 3CyBHM  MaiOTh  BUTJIS:
(10110),(01011),(10101),(110120).

[{UKTIYHUM KOAOM 3BEThCA JIHIWHUM KO, SKUH Pa3oM 13 KOKHUM CBOIM

BEKTOPOM MICTUTh TaK0X MOT0 MUKIIYHUN 3CyB. Hampukian MUKIiYHUM € KOJ 13

1010
G= .
(0101j

[Ipu po3rasal HUKIIYHUX KOJIB BUKOPUCTOBYIOTH OINEpALlI0 LIUKITYHOIO

MOPOXKYIOUOI0 MaTpuleto G, e

3CYBY IUI1 ONMCY SIKOI BHUKOPHCTOBYIOTh HOMIHOMH . J[1s1 OO 13 KOKHUM
BEKTOPOM a=(a,a,..,a,,) 3B SHKEMO TIOJITHOM a(x), ne
a(x)=a, +ax+..+a _Xx"". [ukniusomy 3cyBy a BmpaBo Ha | BimmoBizaTume
. ' 2 n-1 . '
nomnom a(x)=a,,+axX+ax +..+a,,X" . IlopiBuaBmm a(x) Tta a(X)
otpumaemo, mo a (X)=xa(x) —a ,(x"—1). Bygemo BBakaTH X MOPOIKYKOUHM
. . n kym r
o rpynu creneHiB X Big 0 go n-1, mpuyomy X =1 Ta X'X =X, #e

r=(k+m)(modn). I3 ypaxyBaHHSIM IIbOTO MAa€EMO HACTYIIHC TMOPIBHSIIbHE

cmiBBimHomenns mna a(X) Ta a(x): a(X)=xa(x), To6To NUKIiUHH 3CYB
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JOBIJTFHOTO BEKTOpPa MA€EMO TICIIsI MHOXKEHHSI IIbOTO BEKTOpa Ha X. BpaxoByroum
MOPOKYIOUM BIIACTUBOCTI X, MAaEMO TaKe MPABWJIO MHOXKEHHS JTBOX ITOJIHOMIB
crenedl <n-—1: qisg

a(x)=a, +ax+...+a X",
b(x) =b, +bx+...+b_x"*
3HaX0JUMO JOOYTOK CIOYAaTKy 3BMYAHUM CIIOCOOOM: PO3KPHUBAIOUM JYXKKH,

MHOXHMO X Ta X™; 3rigHo npaBmiaa maemo X', r = (K + m)(modn), a xoedirieHTH
a, ta b, BH3Hawaemo mo mpaBuiy MHOKeHHsI Ha MHOXuWHI F, F ={0,1}, Gepyun
n06yToK 3a MomyineM 2. Hampukmam: n=5, a(X)=1+x+ x> +x*,b(x) =1+ x* + x*
nBiiikoBI mosHoMu. Toai a(x)b(x) = (X +X=2X= O> =1+x*,

Takum ke YMHOM BU3HAYMMO OIEpalliio JoAaBaHHs modiHomiB. Hampukian,
a(x) +b(x) =x+x* +x°. BigHocHO 1MX ABOX omepaniii Ha MHOxuHI F, — Bcix
MOJIIHOMIB CTeMeHss <N Ma€ Miclle HACTyIHE TBEP/DKEHHS A JesAKoi V,
V,V cF,- noBinbHuii mnomiHoMm a(X)€V MOXIMBO yABHTH, SK JT00yTOK
(ikcoBaHOTO MOPOpKYOYOro mosiHoMa ((X) Ta aeskoro miaxoasamoro S(X), To

a(x) =a(x)s(x) .
ToOTo, SKIO BIAOMHIM TMOPOKYIOUMI TOJIHOM, TO THM CaMUM

BUYEPIYIOTHCS MOXKJIMBI JOOYTKM Ha MOJIHOM S(X) - TOBUTBHHI TOJTIHOM CTETICHS

MeHIIE N .

Haranaemo, 110 A BU3HAYEHHS JOBUIBHOTO KOAY TpeOa HaBeCTU MOBHUMN
CIIUCOK KOJIOBUX CIIIB, a JUIsl TIHIMHOTO KOJly MOTPIOEH CIUCOK KOJOBUX BEKTOPIB.
JUIsl IUKIIIYHOTO KOAY AOCTaTHBbO MPUBECTH JIMIIE OJUH KOJOBUI moiiHOM ((X) —

MOPOKYIOUMiA. BU3HAUMMO TOPOKYIOUY MATPHIIO [HUKIIYHOTO KOAYy TIO

samanomy ((X), ne q(x) =q, + g,X+...+ 0, X" - moJgiHOM cTemeHss M, e N=m+K.

PosrisHeMo Hactymai moiromu {g(X), Xq(X), X2q(X),..., X 'q(X)}, sKi € KomoBUMH

noJliHoMaMHu, 00 CTemiHb iX He TepeBunye N—1. 3 iHmOoro, BEKTOPHOTo, OOKY BCl
BOHU YTBOPIOIOTH JIIHIHHO HE3aJEKHY CHUCTEMY 1 BCAKHI KOJOBHUM BEKTOp €

JHIAHOIO KOMOIHAIIE€ MUX O0a3MCHUX BEKTOpIB. TOAI BUNUIIEMO B PSIOK
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MaTpPHII 11l TTIOJTIHOMHM 13 HABEICHOI BHIIIE MHOXUHU Ta OTPUMAEMO MOPOHKYIOUY
MaTPUITO TOPSAKY K x N :

ManI/IHH MAaTHUMC BHUI'JIA .

90 9, .- I 0..0 g(x)

0 G G GniOn- 0| | xg(x)
prodis | ) -

0 0 .. 0 9y0,0,)) (xX"g(x)

Hanpuknan, po3riasHeMoO ABIMKOBUN IUKIIYHMM KOJ JOBXWUHHA 7 13
HOPOJKYIOUMM  TTOJIIHOMOM g(x)=1+x*+x>=(1011000). Tomi X
g(X)=x+x3+x*=(0101100)=0*1+1* x + 0* X* +1*x> +1*x* + 0* x> + 0*x°;
x’g(x) = (0010110), x%g(x)=(0001011).

OTpuMaeMoO MaTpULIKO:

1011000
G:OlOllOO
0010110
0001010

Cepen UMKIIIYHUX KOIB ICHYIOTh Takl, 110 BUIPABISAIOTH AOBUIbHY 3aJaHy
KUIBKICTh TIOMUJIOK TpHW Tepenadi, 00 chpaBeniuBa HacTynmHa Teopema(oe3
JTIOBEJICHHS ).

Jlns noBimbHUX 3HaueHb m Ta t (t<(2™M-1)/2) icHye OBIMNKOBHUN IUKIIYHUN
Koj moBxkuHU  2™M-1, axuii BUMpaBiisge BCl KOMOIHAINT 13 t a00 MEHIIOrO YKclia
MOMMJIOK 1 Ma€ He OUIbILIE HIXK Mt MePEeBIPOYHUX CUMBOJIIB.

[Ipo mepeBipounuii momHOM h(x) Tpeba cka3zaTd, IO BIH 3aJ0OBOJIbHSIE

X" -1
g(x)

BU3HAYCHHS, MOMJIUBO TOOYAYBaTH MEPEBIPOUHY MATPHUITIO IUKIIYHOTO KOTy. A

piBHOCTI h(X) = , I g(X) — MOPOKYIOUHI TTOJIHOM. BUKOPHUCTOBYIOUH TakKe

came, Hexai h(x)=hg+hix+h,x?+.. . +hX< — mopomKyrounii nominom. J{jisi MHOKHUHU
Fn- BCIX MOMIHOMIB CTEMEHs h MaeMo, 1o xX"=1,700T0 HaBeneHa yMoBa /i g(X) Ta
h(x) matume Burmsan g(x)*h(x)=0.

Posrnsaemo marpuiro H mopsiaky m x n , 110 Ma€ HaCTYITHUM BUA:
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0 .. 0 h .. h h
0 0h h, .. h O

h .. .. ht h 0 O
Jie TIepIIui PSAIOK CKIIaat0Th KoedilieHTH omiHoMa h(X) 3amucaHi B 00epHEHOMY
TOPSIIKY, 4 HACTYIIHI PSAIKH CKIafeHi a1 nmoainomis xh(x),... x™h(x).
Hanpuknan, 1718 HaBemeHoro Buie IukiivyHoro koxay(7,4) n=7 13
TOPOKYIOUUM TToJiHOMOM g(X)=1-+x%+X3, axiii gimure X'-1.
Jl1iicHO:
X-1=(X-1) X3+ X+1)(X3+X%+1),
TOOTO NEPEBIPOYHUIN TTOJIIHOM:
h(x) = (X-1)(X3+X+1)=1+X?*+X3+X*=(1011100),
TOJ1 MEPEBIPOYHA MATPULIS MA€ BUTJIIS;
0011101
=0 1110 1 0]
1110100

IlepeBipka MoOymOBaHUX MAaTHUIlb 3AIMCHIOETHCS HACTYITHUM MaTPUYHUM

H

PIBHSIHHSAM

G*H ' =¢g
ne J — HyJibOBa MaTPHIIS.

3aBaanus:

1) 3uaiitu G-nmopomxyrouy Ta H-mepeBipouHy MaTpHili HUKIIYHOTO KOIY
3aJ1aHO1 JIOBKMHU N 3 MOPOKYIOUHMM TMOJTIHOMOM g(X) , Ta 3pOOUTH TIEPEBIPKY
CBOT'O BapiaHTy.

2) [loOynyBaTu BC1 KOOBI CJI0Ba JJis KOAY 13 3aBAaHHA 1.

3) CxnacTtu mporpamy i peati3alii anropuTmy.

BapianTu:

1. n=7, g(x)=1+x3+x;
2. n=7, g(X)=(x-1)(1+x*+x3);
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n=9, g(x)=1+x+x?;

n=9, g(X)=1+x+x>;

n=9, g(x)=(x-1)(1+x+x?);
=9, gO)=(1)(LHH);
n=15, g(x)=x-1;

n=15, g(X)=1+x+x?;

n=15, g(x)=1+x3+x4

. n=15, g(x)=1+x+x*;
11.
12.
13.
14.
15.

n=15, g(X)=1+x+x>+x3+x4;
n=15, g(X)=x*+x+1;

n=15, g(X)=(x-1)(1+x+x?);
n=15, g(X)=(x-1)(1+x3+x%);
n=15, g(x)=(x-1)(1+x+x¥;
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Kontpoabna podora NS

Tema: IlIudpyBannsa Ta aemmdppyBannsas merogamu Ilesaps i
Bim:xenepa

MeTta: OBOJIOAITH METOJJaMU KOJTYBaHHS TEKCTY 3acobamu kpunrorpadii

Metona Lle3aps.
Teopernuni Bigomocrti. PosrimsHemo 3agady, 1o TMOJSATaE B 3aXHUCTI

iH(hOpMaIIii Bil HECAHKIIIOHOBAHOTO NOCTyIy. PosrisHeMo andasiT ykp. MOBH Ta
3aHyMepyeMo JiTepu Tak, mo0 A wmama Homep O, b—nHomep 1 1 T.1. Ta
"po3ramryemMo" iX B pSJIOK 3riAHO HOMEpiB. BHH3y BUNMIIEMO IIIe TaKUH CaMU
PSAIOK, 3CYHYBILM HMOTO BOpPaBO HAa OJHY JITEpPy Ta MepecTaBuMoO JiTepy S Ha

IIOYAaTOK APYI'oro pAaKa:

ABBFI[E€)I€3Iil>:!IfJIMHOHPCTY(I)XII‘IHIIHI)IOH

AABBIJEE€XK3IIUKIMHOINPCTY XYL LUbIO

[lumM camMuM BHUKOHA€EMO 3CYB Ha OJIHYy JITepy. AHAJIOTIYHUM YHUHOM
BU3HauaeMO 3CyB Ha N, a00 1110 Te came-IUKIIYHY ePEeCTaHOBKY JiTep aidabiTy.
Bukopucraemo 1nel ApyruMl  psAgOK I KOJYBAHHA TEKCTY 3  METORO
KOH(D1IEHIIIIHOCTI (3aXUCTY B1JI HECAHKI[IOHOBAHOTO BUKOPUCTAHHS).

Posrnsnemo oGepHeHy 3amady — IEKOAYBaHHS TEKCTYy, 3aKOJOBAaHOTO TpHU
neBHOMY 3CyBi andasity. s Toro mo6 B3laMaTu TEKCT 3aKOJOBAHUM METOJIOM
1e3aps 3aCTOCOBYETHCSI HACTYIMHUM TIX1;

BukopucraemMo cTatucTMYHI METONU JJII BU3HAYEHHSI BEIMYMHU 3CYBY
HACTYITHUM YHHOM:

1. TToOyayemo Tabnuiro 1 IMOBIPHOCTI BCixX JiiTep aidaiTy Ha 6a3i

BEJIMYE3HOTO TEKCTOBOTO (haifiy.

2. TloOyayemMo Tabnuir0 2 YacTOT TOSIBU JITEP B 3aKOJIOBAHOMY

TEKCTOBOMY (haidJi.

3.BusnauaeMo BelM4HMHY 3CYBY ajQaBiTy:
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a) IlimzpaxyBatu cymy pI3HHMIIb YacTOTH JITEPH 13 KOXKHOTO psAKa Ta
WMOBIPHOCTI MOSIBU BiAMOBiAHOI jitepu. Hampuknan mns ysBHOTO 3cyBy Ha 1

Ma€eMO TaKy CyMy:

S1=|V2(A)-V1(A) +Vo(B)-N1(A)+Va(B)-V1(B)+... + Vo(A)-V1(FO)|

ne Vi(A) —dactora mosBu JiTep A B JE€KOJOBAaHOMY TeKCTi, Vi(A) — UMOBIPHICTH
NOSIBH JIiTepH S B YKp. TEKCTI.

0) Slkio nmo3HauuTH yepes3 Si-cyMy, moOyZ0oBaHy B a) Uil YSIBHOTO 3CYBY Ha
i Bcix yitep andariTy, TO MOXJIMBO MOOynyBath MHOXKUHY {Si},1=0,...30 B sKxiii
HaMEHIINH eJeMEHT Oy/ie BIIMOBIIaTU BEJIIMYMHI 3CYBY JIITEP ai(aBiTy.

4. TakuM YMHOM CTAaTUCTUYHUM METOJOM 3HANJAEMO MOMJIMBICTD JUIS

JEKOyBaHHS TEKCTY, PO SIKUW BIJIOMUI CIIOCIO KOJTYBaHHS.

3apnannsa 1:

Buxopucrtatu HoMep CBOro Mpi3BHILA B CHUCKY I'PYIH, SIK BEIUYHUHY 3CYBY
psaaka mitep andaBiTy s KomayBaHHS 1H(popmamii. [ToOyayBaTu mporpamy Ha
OCHOBI OMHCAHOTO BUILIE aJITOPUTMY ISl KOJYBaHHS Ta IEKOJAYBaHHS TEKCTY 3 J1al.

pob6otu Nel.

Metoa Bixxenepa.

KoayBanHs TekcTy OLIbII CKJIAAHUM 3ac000M KpunrTorpadii.

TeopernuHi BizoMocCTIi.

PosrasiHemo 3anauy "mmdpyBanHs" TekcTy (1Hpopmarlii) 3 METOI 3aXUCTY
il BiJ 3JIOBMHUCHHKIB, PO3TJISIHYTY B TOMNEpeaHiNH poOOTi, Ta BIAMITUMO CIaOKICTh
Metony Lleszaps momo "3namy" mudpy-3cyBy andasita. BaockoHamumo 1ieid MeTo
HACTYITHUM YHHOM:

1) Bunumemo B psgok Nel Bech TEKCT 1151 KOJTyBaHHS;

2) BubepeMo cioBO (3amn(poBYIOYMI KITIOU) Ta 3allOBHUMO HMOTO KOIISIMHU

psnok, No2, po3ramoBanuit mij psaakom Nel.
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3) BukopuctaeMo M(ppoBi KOAU JiTEp aiadaBiTy SKUMH BHUIIMCAHO TEKCT Ta
CJIOBO-KJIIOY.
Hanpuxian:
koa(A)=0,koa(b)=1,....kon()=30
4) BUKOHA€EMO OIEpaIlil0 J0JaBaHHS 3a MOJYJIEM KOJIB JIITEp BKa3aHUX
PANIKIB Ta 3alMIIEMO PE3yibTaT TAKOTo '"MOMITEpHOro" J0JlaBaHHS /10 TPETHOTO
psaKa.

Hanpuxknan, 3akonyemMo ykpaincbkuii andasit kirodem KY.

Axmo koa(A)=0,
koa(K)=12,
kon(Y)=21,
T0 (Koa(A)+ koa(K))mod30=12 = «K»
kon(b)=1,
To (ko1(B) + koa(V))mod 30=22 = «V»
kox (B)=2,
to kox (B) + kox (K)) mod 30=14 = «M»
kon(M)=14
B pesynbrari nii 4) orpuMaeMo 3amiMppoBaHUN TEKCT B TPETHOMY PSAKY,
SKUH B TIOJAJBIIOMY TIEPEAAEThCS BIANMPABHUKOM IO KaHAIy 3B'S3Ky IS
oTpuMyBada 1H(popMaIlii, SKui 3Ha€, K 0yJIO 3aKOJIOBAHO TEKCT T.4. po3ludpye
iHopMaitito. MoxxJiMBa TakoX Mepenada Kioda pasoMm 3 iHbopmalier. Akiio
K04 3a0yTo, aje BigoMa MOro JOBKUHA(KIIBKICTH JITEP), TO MOXKIHBE

JIEKOJIyBaHHS TIPU HASIBHOCT1 IPOTPaMHOI0 3aco0y.
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BuxopuctoBytoun marumk BumaakoBux uucen Big 0 g0 30 mis moOymoBu
,,JIOBTOTO” 3amu(pPOBYIOYOT0 K092, MOXJIHBO CTBOPUTH 3aci0 KOJYBaHHS

TCKCTY, SIKUM HEMOKIIUBO ACKOAYyBAaTH oe3 OTPHUMAHHA KJIX04Ya I10 KaHaJIaX 3B'513Ky.

3aBaaHHsa 2:

Buxopucratn HOMep CBOTO Mpi3BHINA B CIHCKY TPYNH IS BU3HAYCHHS B
andapiTi Tmeprioi JITEpH CJIOBa-KIOYa, a JApyra JiTepa ILOTO CjoBa Oyre
HACTYITHOIO 3a mepmoro. [ToOymyBaTu mporpamMHmii 3aci0 Ui KOAYBaHHS TEKCTY

OIMMCAaHUM BUIIC aJITOPUTMOM Ta JCKOJYBAHHS .
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KonTpoabsna podora N 6

Tema: HHIndpyBanns ta nemmdppyBanns aaropurmom RSA
Meta: OCBOEHHS HECUMETPUUHUX AITOPUTMIB KpunTorpadii.

Teopernuni BitomMocTi.
Y RSA BIIKpUTHM TapaMeTpoM € GaraTopa3psIHUN MOJIYJb MEPETBOPEHHS
(e meHm 512 6iT)
N, =F-0,,
ne Pj, Qj — cuiibHI MpOCTI YKcia BIANOBIAHOL PO3PSIAHOCTI.
Komroui Ex. 1 Dy 3B's13aH1 CITIBBITHOILIEHHSAM
E,-D,=l(modo(N))),
ne ¢(N;) = (Pj —1XQ j —1) — ¢yukuis Eitnepa.
Kitou gopmyBanns nianucy Eyx € 3akputum, a kimtoy 3HATTS mianucy Dy
3a3aBUYal BIJIKPUTHH.
®opmyBaHHA 3aIU(pPOBaHOI 1H(POPMALIIi 3IACHIOETHCS 3a IPABUIIOM:
31 =BI%(modN,),
ne Bl — Bigkputa iHbopMaIllis;
31 — 3anmmdponana iHbopMaliis.
Jlist po3mmdpyBaHHs MOB1IOMJICHHS] BUKOPUCTOBYETHCS CIIBBIIHOIICHHS
Bl'=(3')>(mod N,),
ne Bl’— BIIKpUTUNA TEKCT, OTPUMAHUN TPUUOMHOIO CTOPOHOIO 13 MPUUHSATOI

3akpuToi iHpopmarii (37°).

Braxxaemo, 1110 :

1) CumBou Tekcty posrisinaemo, sk uucia (ASCII kogom), Ta mno3HavyaeMo
yepes M.

2) Binomi 000M cTOpOHAM B3a€EMHOTMPOCTI uncia e i d,
1e e — Ko mudpysanns, d — kimod gemmdpyBaHHs.

[limHeceHHs 10 CTyneHs € yucia M 03Havae MUuppyBaHHs, a M1JHECEHHS
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OTPUMaHOTO 4YHciia A0 cryneHs d Oyne nemm@pyBaHHSIM CHMBOJY, IO Ma€ KO

m.
3aBaaHHA:

1. IToOyayBaTi mporpaMHMii 3aci® uisl peasizallli HaBeAECHOTO METOY.

2. SIkuM YuHOM MOXUTMBO "371aMaTh" TEKCT, 3aIM(POBAHUIN ITUM METOI0M?
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Konrpoabna po6ora Ne7

Tema: HludpyBanus Ta aemnppyBaHHs aJIrOpuTMaMH

JICTY 28147:2009 Ta DES

Merta: [TobynoBatu mudpyrodl NepeTBOPEHHS Ha MPUHITUIIAX PO3CIFOBAHHS
Ta TEepeMIIIyBaHHS 3 METOK MAaKCHUMaJbHO YCKIQJHUTH Mia0Iip KiIroua

muQpyBaHHS.

TeopernuHi BizomMocTi.

Po3citoBaHHs sBIIslE COOOI0 PO3MOBCIOKEHHSI BIUTUBY OJJHOTO 3HAKy TEKCTY
Ha OaraTbOX 3HAKIB 3alIM(POBAHOTO TEKCTY 3 METOI0 3aXOBaTH CTAaTUCTHYHI
BJIACTUBOCTI TEKCTY.

[lepeminryBaHHSI 03Ha4a€ BUKOPUCTAHHS TAKUX IIU(PYIOUUX NEPETBOPEHb,
K1 YCKJIaJHIOIOTh BIATBOPEHHS 3B’A3KYy MDK TEKCTOM Ta 3amIM(pOBaHUM HOro
BUJIOM.

Haiipo3moBcIo/KEHIIUM CIocOO0M JOCATHEHHS €(EeKTiB PO3CIIOBAHHA Ta
NEepeMIITYBaHHSI € BUKOPUCTaHHS MOCIHIJIOBHOCTI MPOCTUX KIIOYIB, JI€ KOXEH
npocTuii mudp HayacTiie BUKOPUCTOBYE MPOCTI IEPECTAHOBKHU Ta MiCTAaHOBKH.
[lepecraHoBKa O3HAaYa€ MPOCTE MEPECTABICHHS CHUMBOJIB TEKCTiB, BUKOHAHE 3a
JIOTIOMOTOI0 CEKpETHOro Kitoya. [1i miicTaHOBKOIO PO3YyMilOTh 3aMIHY KOKHOT'O
CUMBOJIA TEKCTY IHIIMM CHMBOJIOM 13 TOTO > camoro anariTy, sfKa TaKOX

BU3HAYA€THCA CCKPECTHUM KIIIHOUYCM.

DES (Data Encryption Standard)

DES (Data Encryption Standard)-crangapr wmmdpysanas CIIA
BUKOPUCTOBYE KOMOIHAITIIO IMiICTAHOBOK Ta MEPECTAHOBOK IUISIXOM ITU(GPyBaHHS
64-0iToBux OJIOKIB JaHUX 3a JOMNOMOror 64-0ITOBOro Kiwoya, B SKOMY
3HAUyIIUMH € 56, a pemra Cay>KuTh JUIsl KOHTPOJIIO Ha MapHicTh. JemmndpyBanus
3MIIACHIOETHCS TIOBTOPEHHSM olepariii mudpyBaHHs B OOCPHEHOMY TOPSIKY.

VY3aranbHeHa cxema mu@pysanns B anroputMi DES mae urmnsn:
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/ NoO4YaTKOBWUIA TEKCT /

MNoyaTkosa nepecraHoOBKa

»
P

16 iTepalii WndpyBaHHA

KiHueBa nepecTtaHoOBKa

/ LLndposaHuii TekcT /

CHpOIHGHHﬁ AJITOPUTM Ma€ BUTJIAA.

Hexaii  npountano 8-6aiTiB B Oydep T, SKUIl TEpETBOPIOETHCS 3a

JOIIOMOI'OIO ManI/IIIi MOYaTKOBO1 IICPCCTAaHOBKH IP BUITAY:

58 50 42 34 26 18 10
60 52 44 36 28 20 12
62 54 46 38 30 22 14
64 56 48 40 32 24 16
57 49 41 33 25 17 9
59 51 43 35 27 19 11
61 53 45 37 29 21 13
63 55 47 39 31 23 15

~N O Wk 00O BN

3rimHo HaBeaeHoi matpuill IP 58 6iT 3 T crae 1-m, 50-i crae 2-m 1 T.1.,
100TO 3 T Maemo Ty 1 3amumemo 7, = IP(T). [loTim T, po3ainumo Ha L - JIBY Ta
R,- mipaBy mnosioBuHU. [loTiM BUKOHYETHCS 16 iTeparliii, e B pe3ydbTaTl Mepiioi
iTepauii maemo 7,7, =L R - TOOTO KOHKaTeHallisl PsAKiB, a Apyra Taka L, =R,
R, =L +f(R,K)(mod2), ne f —dyHkis muppyBaHHs, apryMEHTAMH SIKOI
OynyThb R,- mpaBa (4-0ailTh) yacTHHA 3 MOMEPEAHBOr0 KpOoKy Ta K, — 48-0iToBuit
KJIIOY, OTpUMaHi B pe3yJibTari nepeTBopeHb 3 64-0itoBoro kimoua K. 3 meroro

34



CHPOIIEHHS BBAXATUMEMO, 0 K, = K a QYHKIS f xor — Omepalis 10AaBaHHS R,
no K mo moxymo 2. Ha ocrannpomy kpori matumemo 7, =R, L, 3 SKOi

BiTHOBJTIOEMO TIO3UIIii OITiB 32 TOMTOMOTOI0 MaTPHIll 0OEPHEHOI MepeCTaHOBKHU [P~

40 6 48 16 56 24 64 32
39 7 47 15 55 23 63 31
38 6 46 14 54 22 62 30
37 5 45 13 53 21 61 29
36 4 44 12 52 20 60 28
35 3 43 11 51 19 59 27
34 2 42 10 50 18 58 26
331 41 9 49 17 57 25

OTtpumaemo 3ammdpoBanuii 610K 7' 13 BXiTHOTO T .
JemmppyBanHs € iHBEpCHUM (OOEpHEHHMM) MO BIJIHOLIEHHIO 10 MPOLECY

mndpyBaHHS.

Cranpapr mmmppyBanus ganux — {CTY 28147:2009
Cranpapt wmmdppyBanns aanux — ICTY 28147:2009 sBisie cob6oro
QITOPUTM IS  amapaTHOi Ta MporpamMHOI  peanizaimii  KpunrorpadiyHoro
NepeTBOpeHHd OJIokiB JaHux (mo 64 Oitu) 13 256-0itoBuM kimtoueM. Cepen
YOTUPHOX PEKHUMIB POOOTH aJITOPUTMY CXEMATUUYHO PO3IIISIHEMO:
- mM@pyBaHHS B PEKUMI [IPOCTOI 3aMIHHU;

- mupyBaHHS B p&KUMI raMyBaHHS.
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Jliist peanizaiiii anropuTMy mu@pyBaHHs TaHUX HABEJEMO CXEMY:

» N,

Kntou B K3Y

A 4

N, Buxin,

v

A

A 4

32-po3p. Cymartop 3a mod2°**.

'

—> S1 [S2|S3s [Ss |Ss [Se | S7 |Ss

|

‘ 32 pa3p:

v

32 po3p. Cymatop no mod 2.

v

A 4

BnokK niacraHoBKK 3

8-610KiB 3aMiHM

Perictp unkniyHoro

34BUTY

\ 4

JaHi, o niaraoTs muQppyBaHHIO, PO30UBAIOTh Ha 64-po3psiiHi OJIOKH Ta
moOJIOYHO MPOXOJATh TYT Ipoleaypy 32-x itepariii mudpyBanusa kioueM K, 1o
30epiraerbest B K3V y Burmsaal Bocbmu 32-po3psanux K 1 miakmrodiB (yucen),
K=K7KsK5sK4K3K7K1Kj .

PoGoTa 1€l nponeaypu po3noOYMHAETHCS 3 MOAUTY BXIJHOTrO OJIOKY Ha MBI
MOJIOBUHU, 1O 32 0iTH, € B MEpIlii MOJIOBUHI MICTATHCS MOJOJII OITH 3JliBa
HarpaBo, a B TpaBiil — crapimni, gKki BBOAATH a0 HakonmuuyBadiB N1 Tta N2 B
00epHEHOMY MOPSAKY, TOOTO 3J1iBa HAMIPaBO po3MiiieHo 32-i, 31-i...1-i OiTu.

[lepma itepartis Tpoleaypu TOJATAE B TMOCTIJOBHOMY BHUKOHAHHI JBOX
orepariii 10/1aBaHHS:

1) 3micty Nj i3 kiitouem Kg 3a Mmoaysem 32
2) MOTIM J0JaBaHHS 32 MOAYJIEM 2 JI0 Pe3y/IbTaTy MOMEePEAHbOT onepartii
3MICTy HakomuuyBaya Ny, pesynbrar numemo B N;i a B Nz 3aHOCHMO

MOYaTKOBHM 3MICT pericTpy Ni.
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[lepury omepamito goAaBaHHS 3BYTh MIJICTAHOBKOIO (3aMiHOI0O) 00
BUKOHYETHCS OJIOKOM ITiJICTAHOBKH , IO Ma€ § BY3miB 1o 64-0iTa KOXXHUM, B
nepmomMy cymaropi CM1. KoxkeH By30J1 MOXJIMBO YSIBUTU Y BUTJISAI TaOJMIN —
MEPECTaHOBKU LIICTHAILATH YOTUPUPO3PSIIHUX IBIMKOBHUX YHCIa (B Alama3oHi Bij
0000....1111) Ta € 3aranpbHUM (pIIKO 3MIHIOIOTHCS). BXiaHI JMaHi BH3HA4YalOTh
psAnok 8 Tabnuiri, a Yucio 8 psAnKy Oyae BUXIAHUM, K1 MMOCTITOBHO 00’ €THYIOThCS
y 32-po3psiaanii 6510k, HacTyrHa omepartis — 3cyB MUKJIIYHO BiIiBO Ha 11 po3psiiB
BUX1JIHOT'O OJIOKY, OTPUMAHOTO TIICIIA .

Jlpyra omepaiiisi — MOpo3psiAHE TOJAaBaHHSA MO MOIYJIO0 2 BUKOHYETHCS B
apyromy cymaropi CM2 Haj BuXiAHMM OJIOKOM IIicClig 3CyBY, Ta 3MICTOM
HakonnuyBada Np. Pesynbrar miei onepariii 3anucytots B N1, a 30epexxeHe crape
3HaueHHa Ni; 3ammcyrorb B Np. Ilepmia itepauiss mpouenypu mM@pyBaHHS Ha
[OMY 3aBepllieHa. AHAJIOTI4HO, Ha Apyromy mukii 3 K3V 3untyerscsa Ki, motim
K2, a mounnaroum 13 25— 32-1 iTepamiii MOPSAIOK 3YUTYBaHHS MAKIOUIB Kj
3MIHIOETHCA Ha MPOTEIEHKHUM.

Ha 3axmrouniit 32-if iTeparii pe3yiabTaT 13 cymMaropa  BBOAHUTHCS B
HakornuyBad Ny, a B N; BBoaumo mnonepenHe 3HaueHHs HakomuuyBada No.
O6’eqnaBmu nocaigoBHo 3HaueHHs 13 N1 Ta N orpumaemo 3amudpoBanuii 610K
JAHUX.

PosmudpyBanHsa 311HCHIOETHCS B 00EPHEHOMY TOPAJIKY, TUIBKH TMOPSAOK
suntyBaHHsA migko4iB 13 K3V B Hactynmuomy nopsiaky: Ko, Ko, Ks, Ky, Ks, Ks, K7,
K7, Ke, Ks, K4, K3, Kz, K1, Ko, K7, Kg, Ks, K4, K3, Kz, Ki, Ko, K7, K¢, Ks, K4, K3, Ko,
K1, Ko.

Onuc pexxuMy pOCTOi 3aMiHU 3aKIHYEHO.

[udpyBaHHs B pexkrMi raMyBaHHS IMOJISITA€ Y 3aCTOCYBaHHI TaMu UQPIB,
mo noOyaoBaHi  “BHUNAAKOBAM~  YMHOM 13  BUKOPHCTAHHSIM  JIaTYMKIB
nceBIOBUIIAIKOBUX yKcel. Li mudpu BUKOPUCTOBYIOTH HE TUIBKH TSI IPOIIEAYPH
KOAYBaHHs, ajie W TMepemarThcs I BHUKOHAHHS jAemupyBaHHs. PoOorta

anmroputmy JICTY 28147:2009 Bigpi3HA€TbCS BiJ POOOTH B MONEPEIHHOMY
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pPEeXHMI camMe TUM, IO 3aMiCTh OJIOKY MiJCTaHOBKM BHKOPHCTAHO ramy mugpis,

10 Oyze 3MiHEeHa Micis 3aKiHUeHHS MHU(pyBaHHs Ta Mepenadi 1aHuX.

3aBaaHHA:

[ToOynyBaTu mporpamMHy peaizaliio alropUTMiB.
1) DESa
2) ACTY 28147:2009

[TopiBHsTH eheKTUBHICTD MIUGPYBAHHA MIX [IUMH METOIaMU
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