KHIBChbKUM HAIIIOHAJIBHUM YHIBEPCUTET
IMEHI TAPACA HIEBYEHKA
GOAKYJIBTET KOMIPIOTEPHUX HAYK TA KIBEPHETUKH
Kadeapa npukiiagHoi CTATUCTUKH

«3ATBEP/KY1O»
3acTyIHUK JI€KaHa
3 HaBYaJIbHO1 pOOOTH
JIronmuna OMEJIBUYK
«_» 20 poky

POBOYA MMPOI'PAMA HABYAJIBHOI JUCHMUILITHUA
«MaTeMaTH4HiI MOJIeJIi CTPAXYBAHHSA Ta ACHMETPUYHA KpUnTorpagis»
Moayasb 2. «<AcuMeTprUYHa Kpunrorpagist ta
KPHUIITOCUCTEMH 3 BIIKPUTHM KJIKHYEM)

JJISl CTYJICHTIB

rajgy3b 3HaHb 12 «IndopmaniitHi TeXHOJIOTi»

CHELIANIbHICTh 124 «CucreMHHi1 aHAJII3»

OCBITHIH piBEHb O0akajaBp

OCBITHS TIpoTrpama «CucrteMHME aHATI3»

BU/JT TUCIIUTUTIHU BHOIpKOBa
dopMa HaBYaHHS JAeHHAa
Hapuanbauii pik 2024/2025
Cemectp 8
Kinskicts kpeautiB ECTS 2
MoBa BUKIaJaHHS, HABYaHHS
Ta OI[IHIOBAHHSI yKpaiHCbKa
dopMa 3aKIIFOYHOTO KOHTPOJIIO icmur

Buknanaui: gorent, kana. ¢iz.-mat. Hayk Muxaiino [IIAPATIOB

[Iposnonrosano: Ha 20 /20 H.p. ( )« » 20 p.

Ha20 /20  wH.p. ( ) «_» 20 p.

KHUIB - 2025



Po3po6uuk: CaBuyk Muxaiino MukonaiioBud, uieH-kop. HAH Ykpainu, nokrop ¢i3.-mar. Hayk,
npodecop kadeapu IIpuknaguoi CtaTucTUKN

3ATBEP/KEHO
3aB. xadenpu [puxiagaoi CratucTuku

(Ipuna PO30OPA)

[Tpotokon Ne  Big«  » 20 p.

Cxsaneno. ['apanT ocBiTHBO-TIpOGECiiHOT MporpamMu Nepuioro piBHs BUILOI ocBiTH "CrucTeMHUN aHami3"

Muxaiino HIAPAITIOB

[TpoTokoI Bif « » 20 poky Ne

['onoBa HayKOBO-METOAUYHOT KOMicCii Terssna KAPHAYX

(miamuc)



1 MeTa qucnMnJIiHM — OJepXKaHHA CTyJCHTaMH 0a30BHX 3HAHb B ranysi kpunrorpadii 3 BiIKpUTUMHU
KJIIOYaMU, B TEOPii CKIIaJAHOCTI (QYHKIIIH Ta AITOPUTMIB, B METO/1aX TOOYI0BU BaXKKOOOOPOTHHX (DyHKIIii
Ta X 3acToCyBaHb il TMOOYJOBHM AaCHMETPHUYHUX KPHUIITOCUCTEM, OCBOEHHS METOJIB IOOYIOBH
PI3HOMAHITHUX KpUNTOrpadidHUX MPOTOKOJIM, 30KpeMa, MPOTOKOJIB aBTeHTUIKalii, HU(PPOBOro
HiAMKCY TOLIO.

2 ITonepeaHi BUMOIH /10 ONIaHYBAHHA 200 BUOOPY HABYAJIbHOI JMCIUILIIHA

3HATH: 0a30B1 MOHATTA MAaTEMaTUYHOI'O aHAJI3y, AUCKPETHOI MaTeMaTUKH, JIIHIHHOI Ta 3arajbHOl aaredpu,
Teopii uncen, Teopii KMOBIPHOCTEH, MaTEMaTUYHOI Teopii iH(popMallii, Teopii aIrOpUTMIB, TEOPil CKIAAHOCTI
004HCIIeHb, OCHOBHI MOHATTSI CHMETPUYHOI Kpuntorpadii.

BMIiTH: IporpaMmyBaTi Ha MOB1 BUCOKOT'O PiBH, BMITH PO3pOOJIATH MaTeMaTH4Hi Moeni iHpopMaliiHX
MIPOIIECIB Ta AITOPUTMIB.

BOJIOAITH  eJIeMEHTAPHUMHM HAaBMYKaMM: DO3B’S3yBaHHS 3aJa4 JUCKPETHOI MaTEeMaTHKH,
MaTeMaTUYHOTO aHaji3y, Teopii KMOBIpHOCTEH Ta MaTeMaTUYHOI CTATUCTUKH, JiHIHHOI anredpu, Teopii
iHpopMarii Ta KoJyBaHHS, TeOpil Yncell, Teopii CKIHUEeHHUX MOJIIB.

3 AHoTaniss HABYAJIBLHOI TUCIUILTIHA

Jucuurutina « ACUMeTpUYHa KpUITOrpadist i KpUINTOCUCTEMH 3 BIIKPUTUM KITIOUEM» € CKIIaJI0BOIO
YaCTUHOIO IUKIY HpodeciiHoi MiAroToBku ¢axiBLiB 32 mepmuM (OakalaBpChbKHM) OCBITHBO-
KBaJTi(ikaiiiHIM piBHEM Traiy3i 3HaHb 12 [HdopmariiiHi TexHonorii 3a cnenianbHicTio 124 «CucreMHui
aHaJi3» OCBITHbO-TIpodeciitHoi mporpamu «CUCTEMHUI aHalli3»; BOHA BKJIIOYAE BUBUCHHS TEOPETHUHUX
OCHOB KpunTOrpadii 3 BIIKpUTUM KIIIOYEM, ACUMETPUIHHUX CUCTEM IHU(PYBaHHS, OCHOBHUX aJlTOPUTMIB
Ta CXEM CHCTeM IM(POBOro MANUCY, aBTEHTU(IKALi, PI3HOMAaHITHUX KPUNTOrpadiyHUX MPOTOKOIIB,
Croco0iB X 3aCTOCYBaHHS y CHCTEMax 3axucTy iHdopmarlii B pi3HHX cdepax, A€ BUKOPHCTOBYIOTHCS
iHpOpMaliiiHi TeXHOJOT1].

Buknanaerscs y 8-my cemectpi, obcsar 60 rox. (2 kpemutu ECTS), 3 Hux nekuii — 16 rox.,
MPaKTUYHUX poOIT — 4 ToA., camocTiiiHa podota — 40 rox. IlependadeHo 2 3MiCTOBHI YaCTUHH Ta iCTIUT.

4 3aBaaHHs (HABYAJbHI 1iJji)

HaOyTTs 3HaHb, YMiHb T4 HAaBUYOK (KOMIIETEHTHOCTEH) BIIMOBIAHO 1O OCBITHHOI KBasidikarii
OakanaBpa 3 CHCTEMHOT0 aHaJli3y. 30KpemMa, pO3BUBATH:

e K18. 3patnicts (opmainizyBaTH MpoOJIEMH, OMUCAHI MPHPOJHOIO MOBOIO, Y TOMY YHCHII 3a
JONIOMOTOI0 MaTEeMAaTUYHUX METOMIB, 3aCTOCOBYBATH 3arajbHi MiAXOAM A0 MaTEeMaTHYHOTO
MO/ICJIFOBAHHS KOHKPETHHX MPOILIECiB, B TOMY YHCII, B iHpOpMaLiHHUX CHCTEMAaX.

o @MKCAC 1. 3natHicTb IpoBOANUTH (HaKTOPHHIMA aHAIII3 HAa PEAMET BUSBIICHHS K IeTEPMiHOBAHUX
TaK 1 CTOXaCTUYHHUX CJIAOKHUX Ta CHJIBHUX YMHHHKIB Yy TpoIlecax pi3HOI MPUPOAU; 3MaTHICTh
BCTaHOBJIIOBATH 3B’ A3KH MIXK BUSIBICHUMH (PakTOpamH.

o @MKCAC 2. 3narHicTh NPOBOJUTH AHAJIITMYHO OOIPYHTOBAaHE IUIAHYBaHHS EKCIIEPHUMEHTIB i
CIIOCTEPEKEHb, 3[IHCHIOBATH CTAaTUCTUYHMNA aHali3 OTPUMAHUX PE3yNbTaTiB Ta KOPEKTHO iX
1HTEepIpeTyBaTu

5 Pe3yibTaTH HABYAHHA 32 JMCUMUILTIHOKO

Pe3yabrat Hapuanns (PH) @ Bincorok y
(1 —3naru; 2 — BmiTu; 3. KomymiKanisi; opmu Meroan nicyMKOBi
4. aBTOHOMHICTb Ta BiIOBiIAJLHICTD) BUKJIAIAHHA TA . LS.
OUiHIOBAHHA | i OWiHI 3
Kon Pe3yjbTaT HAaBYAHHS HaBYaHH;1 MCIHILTIHHA
PH.1 | 3naru i po3yMiT METOMM 1 CrIOCOOH ITotoune 45
0OYI0BU KPpUTITOTPAQIYHUX CHCTEM 3 OIIIHIOBAHHS




BIIKPUTUM KJTFOUEM, OCHOBHI (ITO), icrur,
AJITOPUTMHU, IPOTOKOJIH 1 CTAHIAPTH KOHTPOJIbHI
acUMeTpU4HOi Kpunrorpadii poboTtu
PH.2 | Bmitu po3paxoByBaTH Ta Texuii
3aCTOCOBYBATH BaKKOOOOPOTHI (pyHKIIIT .
caMocCTiifHa
npu MoOyI0OBH aCUMETPUYHHUX I
KPHUIITOCHCTEM, BOJIOITH METOIaMHU P
noOy/IOBU 1 3aCTOCYBAHHS PI3HUX
ACUMETPUYHHMX KPUNTOrpadiaHUX
MIPOTOKOJIIB 1 QJITOPUTMIB
PH.3 | BusiBiisiTH 31aTHICTB JO CAaMOHABYAHHS .
o CamocriiiHa )
Ta MPOJIOBKEHHS npodeciiiHoro o601 10, icnut 45
PO3BHUTKY P
PH.3. | YMiTu opranizyBatu BiIacHy JisUTbHICTb -
CamocriiitHa )
1 Ta OJCPKYBATU PE3yNIbTaT Yy paMKax o6oTa 10, icnut 5
00MEKEHOT0 Yacy P
PH.4 | JlemOHCTpyBaTH HaBUUYKU B3a€MOJIII 3 oy
. . CamocriiiHa )
IHIIMMH JIO/ILMY, YMIHHS PALIOBATH B | o [10O, icut 5
KOMaHJ1ax P

6 CniBBiTHOLICHHSI Pe3yJIbTATIB HABYAHHS JMCHUILTIHY 3 IPOrPAMHUMHU Pe3yJIbTATAMHM HABYAHHSA

Pe3yabraTn HABYAHHS JUCHUIJIIHHA P
P| P| Pl H P
IIporpamui pe3yJibTaTH HABYAHHA H| H H| . H
. . . 3] .
1| 2| 3] . 4
1

(3 onucy oceimHvoi npoepamu)
ITP03. Bwmitu BH3HAYaTH WMOBIPHICHI PO3MOJIUIM CTOXAaCTHYHHUX
MOKa3HUKIB Ta (akTopiB, IO BIUIMBAIOTH HA XapaKTEPUCTHKH
JOCIDKYBAaHUX TIPOIIECIB, JOCTIKYBATH BJIACTUBOCTI Ta 3HAXOAUTH
XapakTepUCTUKH  OaraTOBUMIpHUX  BHIIAJKOBHX  BEKTOpiB Ta | + | +
BUKOPDHUCTOBYBAaTH  iX s  PO3B’SA3aHHSA  MNPHUKIAAHUX  3ajad,
¢dopmarnizyBaTH CTOXaCTUYHI TMOKa3HUKM Ta (AKTOpU Yy BHIIIAIL
BUIIAIKOBUX BEJIMYMH, BEKTOPIB, IPOIIECIB.
ITP1S. Po3ymiTH yKpaiHChKY Ta 1HO3€MHY MOBH Ha PiBHi, JOCTATHbOMY
st o0poOku  (axoBux  iHQOPMAIIHO-TITEpAaTYpHUX  JDKEpel,
npodeciiHOTO YCHOTO 1 MMCEMOBOTO CIIJIKYBaHHSI, HAITMCAHHS TEKCTIB 3a
($haxoBOIO TEMATUKOIO.
IMPCAC 1. IIpoBoauTH CTaTUCTUYHE OIIHIOBAHHS HEBU3HAYCHHX
napamMeTpiB  pO3MOUIIB CTOXaCTUYHHUX (AKTOPIB  JOCIHIHKYBAaHUX
nporiecis, popMaizyBaTu CTOXaCTUYHI (PaKTOPU y BUTIISAL BUITAIKOBHX
BEITUYHH, BEKTOPIB, MPOIIECIB.

7 Cxema (popMyBaHHS OLIHKH
7.1 ®opMu OLliHIOBAHHS CTY/EHTIB:

- ceMecTpoOBe OLiHIOBAHHS:
1. Kontponsnaa pobdora 1 (PH.1, PH.2): 20/12 6anis
2. KonrponsHa pobdota 2 (PH.1, PH.2): 20/12 6anis
3. Ilorousne ominroBanus (PH.1, PH.2 PH..3, PH.3.1, PH.4): 20/12 GaxniB



- miicyMKoBe oniHOBaHHA (y ¢popMi icnuty):

- MaKCUMaJIbHa KUTBKICTh OaJiB sIKi MOXKYTh OyTH OTpuMaHi cryaeHTom: 40;

- pe3yJbTaTH HaBYaHHS, sKi omiHoThes: PH.1, PH.2, PH.3, PH.3.1, PH.4.

- (opma mpoBeeHHS: MMCEMOBA - BUJIM 3aBJaHb: TeopeTuyHi nutanus (40%), 3amaqi (60%).

CTyneHT JOmyCKaeThCs O €K3aMeHy, SKII0 B ceMecTpi HaOpaB He MeHmie HikK 36 OamiB. s
OTPUMAaHHS 3arajibHOi MO3UTUBHOI OI[IHKHM 3 TUCHMILIIHM OLliHKA 33 eK3aMeH Mae OyTu He MeHe 24
Oais.

7.2. Opraxi3anisi ouiHIOBaHHS.
Tepminu npoBeaeHHs1 (opM OLiHIOBAHHS:
1. KonTponbha pobora 1: micns aexiii NeS.
2. KonTponbha pobota 2: micst aekuii Nel0.

3a BIACYTHOCTI CTy/€HTa 3 MOBAKHUX MPHUYUH Tepe3ada iCIUT 3AIHCHIOETHCS BIAMOBIIHO /10
«[TonmosxeHHs PO NOPSI0K OL[IHIOBAaHHS 3HAHb CTYJICHTIB MIPU KPEAUTHO-MOIYIbHIH cHCTEeM1 opraHizarii
HaBYaJIbHOTO mpouecy» Bia 1 xoBTHs 2010 poky.

7.3. IlIkajia BignmoBigHoCTi OiHOK

Bigminno / Excellent 90-100
Ho6pe / Good 75-89
3anoBinbHO / Satisfactory 60-74
Heszamosinbho / Fail 0-59

CTPYKTYPA HAB‘{{}.JIBHOT AUCHUILITHA
TEMATHUYHHUU TIVIAH JIEKHIU

Ne Kinbkictb roguH
HasBa nekuii
n/n nekuji | ceminapun| C/P
Yacmuna 1
OpanocropoHnHi pyHKuii. OCHOBHI cXeMH acCMMeTPHU4YHOI Kpunrorpadgii
ITonaTTs OJIHOCTOPOHHBOL (BaskKOOOOPOTHOT) byHKuii
1 OpnocTopoHHsT (DYHKIlIS AMCKPETHOTO MiTHECCHHSI O CTEICHS. ) 1

Ouinkyu ckimagHocTi obuucinenHs i obepHeHHs. Cxema [ipdi i
XenIMaHa po3NoAiTy KI04iB M0 BIAKPUTUM KaHAJIaM.
Bu3HaueHHs ~ OJHOCTOPOHHIX  (YHKUIH 3  CEKPETOM.
Opnoctoponnst  ¢yHkiis 3 cekperom RSA. Ilobynosa
kpunrtocucreMu  RSA.  Anroputmu  3ammdpyBaHHS 1
posmudpyBanHs. OOrpyHTYBaHHsI KOPEKTHOCTI Ta CTIHKOCTI.
IMim 1 3amaui mudposoro minnucy. Ludposuii mignuc B cxemi
RSA (6e3 Bukopucranns xem-¢ynkuii). [ToGynoBa cucremu
upoBOro MIANUCY, AITOPUMIB (QOPMYBaHHS Ta IEPEBIpPKH
1IU(POBOTO MIMHUCY.

Cucrema Mecci-OMypu nepenadi mugppoBaHOTO MOBIJOMIICHHS.
Cucrema mmdppysanus Enp-I'amans. [ToOynoBa kpuntocucrem,
OOTrpYHTYBaHHS KOPEKTHOCTI 1 crilikocTi. Ludposuit migmuc Exb-
Iamans (6e3 xemr-QyHKITii).

ba3oBi mMOHATTA Teopii CKIaTHOCTI AJrOpUTMIB. Bu3HaueHHs
OJHOCTOPOHHBOI ~ (QyHKIIT B paMKax Teopii CKJIaIHOCTI.
OOMeXeHHsST Ha 3acTOCYBaHHS KpHUNTOrpadiuHUX alropuTMiB
aCUMETPUYHOI Kpunrorpadii.

Koumponvna poboma 1 1 1




Yacmuna 2
Xem-pynknii. OqnocToponns pynkuia Padina. AcumerpnuHi KpunTorpagiyHi NpoTOKOIH

Busnauenns xeul-QyHkiiii B kpuntorpagii. XapaKTepHCTUKU
BimoMux xem-¢pyHkuid. Ludposi mignucu RSA i Enp-I'amans 3
xem-pyHkiieo. Ataku Ha 1mdpoBuil mignuc 3 MoOyI0BOIO
KOJTi3iH.

AJroputMu OOYMCIICHHS KBAJPATHUX KOPEHIB IO IPOCTOMY
MOJIYJIIO 1 MOJYJIO 7, pIBHOMY JOOYTKY JIBOX HEPIBHUX MPOCTUX

uncen P 79. OpHocTopoHHS OYHKIS 3 CcekperoM PabiHa.
Cuctemu nmdpysanns i nudpooro nignucy Pabina.

[TpoTokonu noBeaeHHs 6e3 posrojouieHHs. [Iporokonu
posnoainy cekperi. IIpoTokonu reHepyBaHHS BUIIAIKOBHUX OIT.

8 Cnimuii  umdpoBuit mianuc Ha ocHoBi RSA. IIpoTtokonn 2 2
€JIICKTPOHHOI TOTIBKH.

9 Inentudikamis Ta aBreHtudikamis. Ipunnunu aBreHTH)IKALMI]. ) )
Kpunrorpadiuni npoTokosu aBTeHTH]IKAaMi].
Kpunrocucremu Ha eninTuuHuX KpuBux. Anroputmu Jiddi-

10 Xemnnmana ta Enp-I"amans Ha Ha eninTuyHuX KpuBuX. OCHOBHI 1 2
NPUHLUIH T00YI0BH KBAHTOBHX KPUNTOTPA(YIYHUX CUCTEM.
KBanToBuii mporokos BB84.
Koumponvna poboma 1 2
BCBOI'O 16 40

3aransHuii o6car 60 200., B Tomy uncni:
Jlexuiit — 16 200.

CemiHapchKuX 3aHATD — 4 200.
Koncynpramii — 1 200.

Camocriitna po6ota — 39 200.

1.

Iepenik nuTaHb A1 MiIATOTOBKH 10 KOHTPOJIbHUX POOIT

[Tpobnema po3moainy KIIOYIB Ta 1HII TPYAHOIII, 10 BUHUKIM B CUMETPUYHINH Kpunrorpadii y 2-ii
nonoBuHi XX cromitrsa. [loHATTS o0AHOCTOPOHHBOI (BakkooOoporHoi) ¢ynkuii. I[Ipuxmaam
OOYMCIIOBAIFHO ~ OJHOCTOPOHHIX  (yHKIIM B  cuMmeTpuuHiii  kpunrorpadii. BusHaueHHs
OHOCTOPOHHIX (pyHKIIH. OTHOCTOPOHHS (DYHKIliSI AUCKPETHOTO MiJHECEHHS N0 cTeneHs. OiHKu
CKJIAJITHOCT1 OOUYMCIICHHS 1 0OEpHEHHSI.

Cxema [libdi 1 Xennmana po3noisly KIIOUiB 10 BIAKPUTHM KaHaiaMm. Bubip napamerpis, moOyoBa
aJITOPUTMY, OOTPYHTYBAHHS CTIHKOCTI. ATaKka «IPOTUBHUK MOCEPEANHIDY.

BusnaueHHs OHOCTOpOHHIX (yHKIIN 3 cekperom. OmHocTOpoHHS (yHKINS 3 cekperomM RSA.
BrnactuBocti, ouiHku ckimagHocTi obuncneHHs. OOepueHa ¢ynkuis s ¢ynkuii RSA, ouinku
CKJIAJJHOCTI OOYMCJIECHHS TNpH BiIOMOMY 1 HeBiioMoMy cekperTi. KoHuenmis KpHNTOCHCTEM 3
BIJIKDUTUM KITFOUEM.




[ToGynoBa kpunrocuctemu RSA. Anroputrmu 3amudpyBaHss i po3mudpyBaHHs. OOrpyHTyBaHHS
KOpekTHocTi Ta criikocti RSA. OOumcnenHss oOepHeHOI QYHKIIT Npu BIJOMOMY CEKpETI.
Ceprudikarist BIAKPUTHX KITIOYiB.

i 1 3agayi mudposoro nignucy. Liudposuii mignuc B cxemi RSA (6e3 BUKOpUCTaHHS Xem-PyHKIIIT).
[ToGynoBa cucremu u(pPOBOro MiANUCY, aNTOpUMiB (POPMYBaHHS Ta NEPEBIPKU U(PPOBOTo MIAMUCY.
OOrpyHTYyBaHHS KOPEKTHOCTI Ta CTilKOCTI IudpoBoro mianucy RSA.

be3neune 306epeeHHs MapoIIiB 3 BAKOPUCTAHHIM OJHOCTOPOHHBOT QyHKIii. Cucrema Mecci-Omypu
nepenayi mudpoBaHoro mnopimomiieHHs. Cucrema muppyBaHHA Enp-T'amans. [loOynoa
KPHUITOCHCTEM, OOTPYHTYBAaHHSI KOPEKTHOCTI 1 CTIHKOCTI.

Mudposuit minnuc Enp-I'amans (6e3 xem-¢pynkuii). ITodymoBa cucremu uudpoBoro miamucy,
aNIrOpUTMIB (POPMYBaHHS 1 IepeBipKH LU poBoro mianucy. OOrpyHTYBaHHS KOPEKTHOCTI 1 CTIHKOCTI.
Artaka Ha 1mmdposuil mianuc Enb-I'amans mpu moBTopi pazoBoro kimtoda. LleHTpu ceprudikamii
KJIIOYiB.

[Tonarts anroput™My. BusHaueHHS 4YacoBOi 1 €MHICHOI CKJIAQJHOCTI anroputmiB. BusHaueHHS
MOJIMHOMUAIIbHOT, €KCTIOHEHLIWHOT 1 cyOekcnoTeHuianbHoil ckinanHocti. Kimacu P 1 NP, NP-nosHi
BusHaueHHs 0HOCTOPOHHBOI (YHKIII B pamkax Teopii ckiagHocTi. OOMeKeHHsI Ha 3aCTOCYBaHHS
KpUNTOTpadiuHuX aIrOPUTMIB aCUMETPUUHOT KpUrTorpadii.

Henoniku mudposoro mianucy 6e3 xem-GyHkiii. MynbTUIUTIKATUBHA Ta 1HIII aTaku HAa UQPPOBHIA
migmiuc RSA 6e3 xem-QyHKIrii.

Oo6nacri 3actocyBanHs xeul-pyHkiiil. Busnauenns xem-¢yHnkuiii B kpunrtorpadii. Crnadki i cuiibHi
oxHocTopoHHi xem-¢yHkuii. [ludposi mignucu RSA 1 Enp-I"amans 3 xem-¢pyHkuiero.

ATtaku Ha 1M(POBUH MIIIUC 32 JOMOMOr 00 OOY0BHU KOJi31i. IMOBIpHICHI MOJIeNi MOUTYKY KOJi3iH.
OmuiHKM HMOBIPHOCTEH KOJI31HM 1 TPYAOMICTKOCTI arak. 3arajibHi CXeMH MOOYJO0BH Xeml-(yHKIIIH.
XapaKkTepUCTUKHU BIJOMUX Xell-(QyHKITIH.

AJropuTMH OOYUCIICHHS KBaJAPATHUX KOPEHIB MO MIPOCTOMY MOAYIIIO 1 MOAYIIIO 71, PIBHOMY JOOYTKY

JBOX HEpIBHHX mpoctux umcen P # 4 . TloniHomiansHe 3BeCHHs 3a1a4i (hakropusarii uncia n=pq,

P # 4 mpocti yncna, i 337a4i  3HAXO/DKCHHS KBaIPATHUX KOPEHIB 110 MOIYIIO 72 (IIPH HEBIIOMUX p 1
q).

OnnocroponHs ¢yHKLig 3 cekperoM Pabina. BrnactuBocTi, anropuTMu oOEpHEHHS MPH BiTOMOMY
CeKpeTi, OuiHKU ckiagHocTi. OOrpyHTyBaHHA cTiiikocti. Cuctemu mudpyBanns Pabina. Ataku Ha
pi3Hi cuctemu mudpysanus Pabina 3 BuOpaHuM mudpoTeKCTOM.

[Mudposuit nianuc Pabina. [ToOynoBa cucremu, anropuTmiB (HopMyBaHHS 1 NMEpeBipKU HUPPOBOTO
nianucy. OOrpyHTyBaHHS KOPEKTHOCTI, OLIHKU CKJIQJJHOCTI.

[IpoTokonu noBeneHHsT O6e3 pO3TOJIOIIEHHS Ha OCHOBI OAHOCTOPOHHBOI (yHKIT Pabina. Ataku Ha
npoTtokonu. [IpoTokonu reHepyBaHHs BUNAIKOBUX OiT (cxema bioma-Mikani).

[TpoToKONM PO3MOALTY CEKPETIB.

Cninuii mudposuit mignuc Ha ocHoBi RSA. TIpoTokonu enekTpoHHOI roTiBki. HeBunumuii iiudposuit
miAmnuc.

Inentudikamis ta aBreHTudikanis. Chepu, nporenypu BUKopucTaHHs. [IpHHIMIN aBTeHTHdIKAII].
Kpunrorpadiuni npoTokoiau napoibHOi aBTeHTH}iKamii. ABTeHTH(IKAIiS HA OCHOBI aCUMETPUYHUX
Ta CHUMETPUYHUX aNropuTMiB mmH@pyBaHHSA. ABTeHTH(QIKAIil 3 NPOTOKOJIOM JIOBEICHHS 0e3
PO3rOJIOIIEHHS.
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KBantoBa kpunrorpadis. OCHOBHI NPUHUMNN TOOYIOBH KBAaHTOBUX KpPUOTOrpadidHUX CHCTEM.
KBanToBwuii mpotokon BB84, Tpynnomti y peamizauii i Bukopuctanti. [Ipo KBaHTOBHI KOMI'IOTED 1
CTIMKICTh KpUNTOrpa(iuHUX ANTOPUTMIB B TOCTKBAHTOBIM MOJIei OOUHCIICHb.

Kpunrocucremu Ha eTinTHYHUX KPUBHUX 3a/1aua JUCKpETHOro Jorapudmy B Tepminax EK. . Anroputm
Hipdi-Xennmana Ha EK. IToGynoBa anropurmy mudpysanns Enb-I'amans Ha enminTHYHUX KPUBHX.
AnroputMm npenctabieHHs noBigomieHHs (6oky BT) sk touku EK.
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