MuHHCTEpPCTBO HAYKH | BBICIIEr0 0Opa3oBanus Poccuiickoii denepanun
HAIIMOHAJIBHBIN NCCJIENOBATEJIbCKUN
TOMCKUU TOCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

HNucTuTyT NpUKIagHOM MaTEMATUKU U KOMITBIOTEPHBIX HAYK

YTBEPXJEHO:

Jupextop
A. B. 3amarun

OrneHOYHBIE MAaTEpUAIIbI 110 I CLUIINHE
TeopeTuKko-41CciIOBbIE METO/IbI B KPUIITOI papuu
10 HANpaBJIEHUIO TOATOTOBKH / CIIEUAIbHOCTH

10.05.01 KomnbroTepHas 60€301aCHOCTh

HamnpasnenHnocts (mpo¢usib) HOATOTOBKH/ CHEHaIN3alis:
AHanu3 0e30MaACHOCTH KOMIIBIOTEPHBIX CHCTEM

dopma obyueHus
Ounasn

Kpamudpukanus
Crnennanaucr no 3amure nHGopManuu

l'ox mpuema
2024

COI''TACOBAHO:
PykoBonuTtens OI1
B.H. Tpenbkaen

[Ipencenarens YMK
C.II. Cymienko

Tomck — 2024



1. KomnereHuun wu HHIUKATOPbI HUX [JAO0CTHIKCHHUSA, IIPOBEPsACMbI€C TaHHBIMU
OLICHOYHBIMH MaTepHuaJIaMu

Lenpro OCBOEHUS AUCIUTIIIUHBI ABJSIETCS (JOPMHUPOBAHUE CIEAYIOIIMX KOMITETECHIIUMN:

OIIK-10 Cnocoben aHaaM3UpOBaTh TEHACHLMU pPa3BUTHS METOAOB U CPEACTB
KpuUnTorpauyecKkoil 3ammThl HHPOPMAIMH, HCIIOIH30BaTh CPEACTBA KPHUMITOrpadUIECKOM
3aIUTHl THPOPMAIIMH MTPU PELISHUH 3a/1a4 MPoQecCcH OHATLHOM 1€ TeTbHOCTH.

OIIK-3 CnocoOeH Ha OCHOBAaHMM COBOKYNMHOCTH MaTEMaTHYECKHX METOJ0B
pazpabaTeiBaTh, OOOCHOBBIBATH W  pPEANM30BBIBATH  NPOLEAYPHl  pEHICHWS  3aaad
npodeCCHOHAILHOMN JAEITEIBHOCTH.

[IK-2 Cnocoben pa3pabareiBaTh TpeOOBaHHUS K MPOTPaMMHO-AIIAPATHBIM CPENCTBAM
3aIUTHl THPOPMAIIUN KOMIIBIOTEPHBIX CUCTEM U CETEH.

PesynbraTaMu OCBOGHHS TUCHUILTUHBI SABJSIFOTCS CIEIYIONIUE UHANKATOPHI JOCTUKCHUS
KOMIIE€TEHLIHI:

HNOIIK-10.1 OcymiecTBiasieT aHaiu3 TEHIEHIMA pa3BUTUS METOJIOB W  CPEICTB
KpUnTorpahu4eckoii 3aimThl HHGOpMauu

NOIIK-3.2 OcymiecTBiasieT TPUMEHEHHE OCHOBHBIX TOHATHH, (PAKTOB, KOHIICIIIIHH,
NPUHLIMIIOB MaTeMaTUKU U UHGOPMATHUKU U1 pelleHus 3afad  [podecCHOHaIbHOU
NESITEIbHOCTH

NOIIK-3.3 BeigBiasieT HayyHyH CYLIHOCTb MpOOJieM, BO3HMKAIOLIUX B  XOfe
npodeccuoHaIbHON AEATEIbHOCTH, U MIPUMEHSET COOTBETCTBYIOIIMI MaTeMaTHUYEeCKU W anmmapat
U X (hopMaM3aliiy, aHaau3a U BEIPAOOTKH PEIICHHS

NIIK-2.2 Pa3zpabaThiBaeT MaTEMaTUYCCKHUE MOJEIH, PEaJU3yeMbIe B CPEICTBAX 3aIMThI
uHpopMauu

2. OneHoYHbIe MATEPHAJIBI TEKYIIEr0 KOHTPOJISI M KPUTEPHUH OLlCHUB AHHA

DJEeMEHTHI TEKYIIEro KOHTPOJIS:
— 1abopaTopHbIe padOTHI;
— KOHTPOIbHBIE PabOTHI;

Jlabopatopnsbie padotsl (MOITK-3.2, MOIIK-3.3, UT1K-2.2)

AJTOpUTMBI BO3BEJICHUS B CTEIIEHb

MeToabl mpuUBeaEHUS 10 MO0

BricTphie anropuTMbl YMHOXKEHUS YU CEl

Tectel Ha pocToTy: ®epma, Conosest — lllTpaccena, Musnepa — Pabuna
MeTonpl reHepaluu MPOCThIX, HAAEKHBIX MPOCTHIX U CUIJIBHBIX MPOCTHIX YU CEI
MeTtonbl akTopusanuu: mpooHbIX aenenuid, Onses, epma, [Tommapaa.
MeTozs! auckperHoro norapudmupoanus: I'enpdonna, [Tonnapaa.

[IpoBepka NOJMHOMOB Ha HENPUBOJIUMOCTh

[IpoBepka NOJMHOMOB Ha MPUMUTUBHOCTh

WX b=

Kontponbsusie padorsl (MOIIK-3.2, MOIIK-3.3, UT1K-2.2)
KonTtponbHast paboTta cocTouT u3 1 — 2 mpakTHYECKHX 3a7a4. AJTOPUTMbI, BBIHOCUMBIE
Ha KOHTPOJIbHBIE pa0OTHI:

1. Meroas! ymHoxxenus Kapamyosr u Tooma — Kyka

2. JluckpetHoe mpeodpazoBanue Oypbe

3. @axTopu3anus METOAOM CIy4yailHBIX KBaJApaToB: MeTO/ JIMKCOHA, METO/ KBAJPAaTUYHOTO
perniera, METO/ LEMHBIX APOOCi.

4. HuckpertHoe norapudmupoBanue: meroasl [lomura — Xennmana, AxjieMana

5. @axropuszanus MHOrO4JI€HOB MeTofoM bepiekamna



Koumponvnas paboma 1
Metonom KapaiyOel ymHOXkuTh uncia 125 u 356
Meronom Tooma — Kyka yMHOXUTB uncsa 123 u 112.

N —

Koumponvnas paboma 2
1. Metonom Illénxare — lllTpaccena yMHOXUTh unciaa 123 u 112.

Koumponvnas paboma 3
1. Haittu nenurens yncna n = 1969, ucnons3ys meron Jukcona (MeTo1 KBaApaTUYHOT O
pelera, MeTo 1 IEMHBIX Ipo0eii).

Koumponvnas paboma 4

1. Hycts G = Z%Z <g> rne g=5. C nomompio anroputMa Axnemana ([Tomura —
Xennmana) HalTH logg36 .

2. ®akTopu30BaTh MHOrouneH f{x)=x>+4x*+x+4 € Zs[x] .

Kpurepun ouenuBanus.

Pe3ynbTarsl 12a00paTOPHBIX PadOT OLEHUBAIOTCS «OTIMYHO», «XOpOLIO» WU
«YZOBJIETBOPUTEIIBHOY.

OLeHKa «OTIMYHO» BBICTaBISIETCS, €CJIHM MPOrpaMma BbIJAET BEPHBIA OTBET, CTYACHT
BBIOpAJl ONTUMAJIBHBIN AJTOPUTM PEUICHUs, MPOBEPHIT KOPPEKTHOCTh BXOIHBIX JIaHHBIX, KOJ
IIpOrpaMMBbl ONITUMAJIEH.

OueHka «XOpoIl0» BBICTABIAETCS, €CJIM IMPOrpaMma BbIIAET BEPHBIA OTBET, CTYAEHT
BBIOpaJl ONTUMANBHBIN aNrOpPUTM PEUICHHs, HO HE MPOBEPHUIJI KOPPEKTHOCTh BXOJHBIX TaHHBIX
WJIM KOJ TPOrpaMMbl HE ONTHUMAJIEH.

OLeHKa «yAOBJIETBOPUTEIBLHO» BBICTABIISIETCS, €CJIM IIPOrpaMMa BbIAAET BEPHBI OTBET,
HO CTYIEHT BbIOpaJ HE ONTUMAJIBHBIN alTOPUTM PENICHUS, HE TIPOBEPUIT KOPPEKTHOCTD BXOTHBIX
JTAHHBIX.

Jlnst KakJ1oro 3ajjaHusl YCTaHABIMBAETCS CPOK BBIMOJHEHUS. 3a/aHusl, CAAHHBIE MO3XKe
YCTAHOBJIGHHOTO CpoKa 0e3 YBaXHTEIbHOW MPUYUHBI, OLEHUBAIOTCA Ha Oajul HIDKE peaabHOU
OLICHKH.

Pe3ynbTarbl  KOHTPOJIBHOW  pPalOTHI  OLICHUBAIOTCA  «OTJIMYHO»,  «XOPOILIOY»,
«yZOBJIETBOPUTEIBHOY, «HEYOBJIETBOPUTEIBHOM.

OlneHKka «OTJIIMYHO» BBICTABJSIETCS, €CIM TMPU pealu3alydyd aJropuTMa HE JOIMYIICHO
HUKAKUX OMIMOOK U MOJTy4Y€H MPaBUIIbHBIN OTBET.

O1neHka «XOpOIIO» BBICTABJSIETCS, €CIM pealM3alsl ajiropuTMa He ONTUMajbHa, HO
UTOTOBBIN pe3yJIbTaT BEPEH.

OueHka «yZOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIM HpPU pean3aliyd aJIropuTMa
JOMyIIEeHbl apu(pMEeTHUYEeCKUe OIIMOKM, HE BIUSIONIME Ha €ro JallbHEHIIylo peanu3anuio. B
pe3ysibTaTe JMOMYLICHHOW OINMOKM BEpHBIM pe3yabTaT HE IOJY4E€H, HO €ro MCKaKEHUue —
HE3HAYUTEIIbHOE.

OneHka «HEYJOBJIETBOPUTEIBLHO» BBICTABIAECTCSA, €CIM IPU pead3alyuy aJIropuTMa
JOMYIIEHbl Cephe3HbIC OMMOKM, BIMSIONIME HA [albHEHIIYI0 pealn3aluio aaropuTMa Hu
MPUBEIINE K TOMY, YTO OTBET CYIIECTBEHHO OTIMYAETCs OT BEPHOT'O UIIM BOOOIIE HE OTyUeH.

3. OneHoYHbIe MAaTEPHAJIBI HTONOBOI0 KOHTPOJIA (MPOMEKYTOYHON ATTECTALMM) U
KPHTEpPUH OLICHUBAHHUS

DK3aMEHAIIMOHHBIN OMJIET COCTOUT U3 ABYX YacTe.
IlepBas yacTe mpencTaBisieT coOOi aABa TeopeTHueckux Borpoca. OTBETHI Ha BOMPOCH
JaroTcs B pa3BepHyToil popme u nposepsitor MOIIK-10.1.



NOIIK-3.3 u MIIK-2.2.

Bropas udacte mpencramiser co0oil mpaktuueckoe 3amanue u nposepser MOIIK-3.2,

MOJTy4€HHE PEeIIeHUs U UHTEPIPETALUIO [TOJy4YEHHOr0 pe3yibTaTa.
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[IponomxurensHOCTh 3k3aMeHa 1,5 gaca.

a) [IpuMepHbIil nepeueHb TEOPETUYECKUX BOIIPOCOB K IK3aMEHY.
6 cemecTp
JUXOoTOMHUYECKUI aNTOpUTM BO3BEJICHUS B CTETIEHb
Anroput™m bapperTa npuBeneHus 4uces no MoayJso (¢ 000CHOBaHUEM)
[IpuBeaeHue o MOAYIIO CIENHAILHOIO BUAA
[TpeobpazoBanne MoHTroMepu
IIpoussenenne MonTromepu
BosBenenue B crenens MeTogoM MOHTTOMepU
Brruncnenre Haubosb11ero 00Iero NeauTeNs: OMHapHBIN alrOpUTM
Teopema 0 BBIUUCIEHUU 11€JI0M 4YaCTH KBaJpaTHOI O KOPHS
bricTpoe ymHoxeHue: metoz KapairyObt

. beicrpoe ymHoxenue: merog Tooma - Kyka

. IlpuMuTHBHBIE KOPHU U3 1, UX CBONCTBA.

. Teopema o matpuuie Banaepmonja, e€ ciueacTpus
. Teopema 0 MPUMUTHUBHBIX KOPHSX U3 1

. luckpetHoe mpeoOpaszoBanue Dypbe: ompeneiacHue, coaepKaTelbHblii cMbICI. Jloka3aTh

obpatumocTts 1D
Cseptka. Teopema o cBepTKE
beicTpoe Beruncienne [I1®P: knroueBslie naen
AnropuTtM ObIcTpOro rnpeodpazoBanus ypwe (C MPUMEPOM)
Onpenenenue uncen Kapmaiikna. Teopema Kapmaiikia
Ornpenenenue u CBOMCTBAa OCHOBaHUN Depma
Teopema 0 6€CKOHEUHOM KOJIMYECTBE MCEBIONPOCTHIX MO JIOOOMY OCHOBAHUIO
Teopema 0 1OCTaTOYHOCTH KpUTEPHS Didsiepa
OrnpeneneHne U CBOMCTBA OCHOBAaHUHU Dilsiepa
Tect Conoges - LlITpaccena (¢ mpumepom)
Teopema Cendpumxa (0 CUIBHO MCEBAONPOCTHIX YN CIAX)
Teopema Pabuna
Tect Munnepa - Pabuna (¢ nmpumepom)
ITyctb n = 3 (mod 4). [Jokazars: R,, = E,,
Cas3p Tecta Musiepa - Pabuna ¢ 3agadeii gpakropuzanuu
Merton JIroka npoBepku 4ucia Ha MPOCTOTY (C IPUMEPOM)
Teopema bpunxapna — Jlemepa - Cendpunxa (Mogudukanus kputepus Jlroka)
Teopema IlokmuHrTOHA, CeACTBUE €€
Teopema Jluemutko, cineacrTeue eé
[Tponienypa resepamuu npocroro uncia B Poccuiickom crannapre BeipadoTku D1IIT
ITyctb (a, n)= 1. Jloka3aTh: n MpOCTOE, €CIM U TOJBKO eciu (X -a)” = x” — a (mod n)
[TonmmHOMUANIBHBIN AETEPMUHUPOBAHHBIN TecT Ha pocToTy (AKS-Tect)
7 ceMecTp
dakropu3anus YUCIIa: MIOCTAHOBKA 3a1a4H.

OtBeT npeamnojgaract BBI60p ajiroput™Ma ajist pelICHUs 3adaydu,

MeTox nMpoOHBIX JICJICHUI: UJles METO/Ia; OIIEHKA CIIOKHOCTH; 00OCHOBAThH 3aKIIFOUCHHUE, YTO

et n=dx+q+r u q<dx,TOn— NpocToe YUCIO.

Meton OmBes: uaes meroaa; oneHka pasHocrell  Agiai— Agx u Ar — Arx
CIIEIICTBHS ATUX OLIEHOK. [IpoJeMOHCTPHPOBATH METO HAa KOHKPETHOM IIPHMEPE.

Meron ®epma: uaes METOA; IIPOAEMOHCTPHPOBATH METO HAa KOHKPETHOM IIPUMEPE.
p-Meton [osmapaa: uaest METO/Ia; MPOJAEMOHCTPHUPOBATH METOJL Ha KOHKPETHOM IIPUMEDE.
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p— 1-meron Ilomnmapma: waes MeTona; NPOIEMOHCTPUPOBATH METOA Ha KOHKPETHOM
npumepe.

7. Meronpl ciiyyaliHbIX KBaJpaToB: UAEsI METO/1a; TOUCK CIIydyalHBIX KBaJpaTOB

a) MeronoM /lukcoHna;

0) MEeToJ0M KBaJpaTUYHOI'O PEIIETa;

B) METOIOM LEMHBIX Apobeii. [10ayduTh OLEHKY ISt ‘ P - x2Ql.2‘ U ee CIENCTBUE.
[IponemMoHCTpUPOBATh KaX bl METOJI HA KOHKPETHOM IIPUMEPE.

8. JluckpeTHOE JOrapu(MupoBaHUE: TOCTAHOBKA 33JaUH.

9. Amroputm [l'enbdonnma: wumes, oOocHOBaHHE, HPOAEMOHCTPUPOBATH HAa KOHKPETHOM
npuMepe.

10. p-meron [lomnapaa: uaes metona, MpoJeMOHCTPUPOBATH HA KOHKPETHOM ITpUMeEpe.

11. Anroputm Annemana: ujaes MeToja, KOrja Jiydllle BCEro paboTaeT, peKOMEHJIAlUu I10
BBIOOpPY (haKTOPHOI 0a3bl; MPOAEMOHCTPHPOBATH HA KOHKPETHOM IIPUMEDE.

12. Amroputm Ilomura — XenmaHa: ujes MeETOAa, NPOJEMOHCTPUPOBATH HAa KOHKPETHOM
IIpUMEpE.

13. JlorapugmupoBaHue B TOATPYNIAax MHPOCTOrO MOpsAKa: MOAMQPUKALMS —aJropuTMa
AniemaHa; IpoIeMOHCTPUPOBATh HA KOHKPETHOM IIPHUMEDE.

14. Anroput™m HaxoxJaeHMsI HauOosbliero odmero aemutens: omnpenenenune HOJI, anroputm
EBKkimza, mpoieMOHCTPUPOBATh HA KOHKPETHOM IIPUMEDE.

15. HenpuBoAMMOCTb IOJMHOMOB: ONpPENEICHUE HENPUBOAMMOIO IIOJIMHOMA; Kpurepuid |
HEMPUBOAMMOCTH MHOTOYJICHOB U €ro OOOCHOBaHWE, KpUTepUid 1 HENmpUBOAMMOCTH
MHOTOWJICHOB M ero o0OocHoBaHME. [IpogeMOHCTpUpPOBATh KaXKIbI KpPUTEpUH Ha
KOHKPETHOM IpUMEpE.

16. IIpuMUTHUBHOCTD MHOIOYJIEHOB: OIpele/ieHue MPUMHUTUBHOIO MHOIOYIEHa, TECT Ha
NPUMUTHBHOCTH MHOTOYJEHa H ero obOocHoBaHue. IIpogeMoHCTpupoBaTh TECT Ha
KOHKPETHOM IpUMeEpe.

17. OcBoOOXIeHHE TMOJMHOMA OT KBaJIpaToOB: OINpEIeIeHue TOJMHOMa, CBOOOJHOTO OT
KBaJpaTOB, 3a7laua OCBOOOXIEHHUS TOJIMHOMA OT KBaJApaToB, OOOCHOBaHUE aJrOpHUTMa
OCBOOOXKJICHUSI TIOJIMHOMA OT KBaJIpaToB (0e3 J10Ka3aTesbCTB), MPOAEMOHCTPUPOBATH
aJITOPUTM Ha KOHKPETHOM IPUMEpE.

18. Anroputm bepnuxamna: 000CHOBaHUE anropuT™Ma (6e3 JI0Ka3aTeJbCTB),
MIPOIEMOHCTPUPOBATh HA KOHKPETHOM ITPUMEPE.

6) [Tpumepsl 3aau.
B sk3ameHanMOHHBINA OWUJIET BKJIIOYAIOTCA 3aJayd TOrO XK€ THUIA, YTO U B KOHTPOJIbHbBIE
padoTBhI.

B) Kpurepun orieHuBaHwusl.
PesynpraThl  3K3aMeHa ~ ONpEAENSIOTCS  OLEHKAMH  «OTIMYHO»,  «XOPOILIOY,

«YOOBJICTBOPUTCIIbBHO», «HCYAOBJICTBOPHUTCILHO.

OIIGHKa «OTIUYHO» BBICTABJIACTCA, €CIIN.

a) CTYAEHT J1aJl OJIHBIM U pa3BEPHYTHIN OTBET HAa TEOPETUUECKUE BOIIPOCHI;
0) peleHne MPaKTHIECKOTo 3a/1aHUs BEPHOE.

OIIGHKa «XOpOI1IO» BBICTABJIACTCA, CCIIHA:

a) OTBCT CTYACHTA Ha TCOPCTUYCCKHUC BOIIPOCHI B LICJIOM HOHHBIﬁ, HO UMCHOTCA HC3HAUYUTCIIBHBIC

3aMEUaHMUsI;

0) pemieHUe MPAKTUYECKOTO 3aJaHUs BEPHOE WJHM CONEPKUT apuPMeTHYecKHe OIMMOKH, He

BJIMAIOIINMEC Ha I/ICHOJ'IB?,yeMI:Jﬁ aJIroOpuT™M

Or1eHka «YOOBJICTBOPUTCIIbHO» BBICTABJIACTCSA, CCIIN:

a) OTBET CTY/IEHTAa Ha TEOPETUUECKUE BOIPOCHI HE MOJHbIN;



0) pellieHHe TNPAKTHYECKOrO 3aJaHUsl CONEPXKHUT ONIMOKH, CYHICCTBEHHO TIOBJIMSBIIAE Ha
pe3yJbTart.

OneHKa «HEy0BIETBOPUTEIBLHO» BBICTABIISIETCS, €CIIN:
a) OTBET CTY/IEHTa Ha TEOPETUYECKUE BOIPOCHI HE MOJHBIN U COACPIKUT Cephe3HbIe OLIMOKH;
0) pelieHHe MPAKTUYECKOrO 3aJaHUs HE JOBEIEHO 10 KOHLA WM Ui €ro pelleHus BhIOpaH
HEBEPHBIN aJITOPUTM.

Eciu B TeueHue cemecTpa CTYIEHT NOceTw1 He MeHee 75% 3aHATHIl U BBINOJHUI BCE
KOHTpPOJIbHBIE U JTa0opaTopHble paboTHI Ha MOJOKHUTEIBHYIO OLIEHKY, TO OH OCBOOOX/IAaeTcsl OT
BBITNIOJIHEHUS TPAKTUY €CKOM YyacTH Ouiera.

4. OueHo4HbIE MaTEepPHADbI s MPOBEPKHU 0CTAaTOYHBIX 3HAHM U
(chopMUPOBAHHOCTH KOMIIETEHIIUIT)

Teoperuueckue Borpocsl (MOITK-10.1)
JIMXOTOMHYECKUI aNrOPUTM BO3BEJICHUS B CTEIIEHb.
Anroput™m bapperTa npuBeneHus yuces no MoayJIo
Brruncnenue Hanbombiero odmero aenutens (anroput™ EBkinia, OWHApHBIN alrOPUTM )
MeTozpb! OBICTPOrO YMHOKEHUS
IIpoBepka mpoCTHIX YUCEN HAa IPOCTOTY: MPOCTEHIINE TECTHI HA TPOCTOTY
3agauda daxropuzanuu uncia. [Ipocreitmme MeToapl (paKTOpU3aluU YUCEI
Huckpernoe norapudmupoanue. [IpocTeiinme METOIbI TUCKPETHOTO JOTapruMUPOBAHUSI.
[IpoBepka MHOTO4JIEHOB HA HEMPUBOIUMOCTb.

e o

3azauyun (MOIIK-3.2, UOIIK-3.3, UI1IK-2.2)
Metonom Kapanyosr ymHOXHUTE uncna 125 u 356 .
Pa3noxuTh Ha MHOXKUTENN YuCiIo n = 1969 .

[Mycrs G = 2;32 <g>, rne g=>5.Haiitm logg36 .
Haiitu HOJ[(A(x), g(x)) ecm fix) = x> +4x* +x + 4, g(x) = x> +4x? + 2 € Zs[x]

[IpoBepUTH HA HEMPUBOIMMOCTH MHOTOUJIEH flx) = x° +4x* +x + 4 € Zs[x] .
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HNudopmanus o paspadoTunkax

ITaxomoBa Enena I'puropbeBHa, kanj. ¢pu3.-MaT. HayK, AOLIEHT, Kadenpa KOMIbIOTEPHOI
0e30MacHOCTH, TOIICHT.

Ocranun Cepreil AsieKCaHIpOBHY, KaHJA. TEXH. HAyK, JAOLEHT, Kadeapa KOMIIbIOTEPHON
0e30MacHOCTH, TOIICHT.



