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1. OBIIASA XAPAKTEPUCTHUKA IIPOI'PAMMBI YUYEBHOU JUCHHUIIIINHBI
OIl1. 16 BBenenue B 0JIOKYEHH TEXHOJOTHH

1.1.
Pabouass mporpamma ydueOnoi mucturmmabl OIl.16 «BBenenue B OmokueiiH

O0J1acTh NpuMeHeHns pado4eii MporpaMMbl

TEXHOJIOTUW» SIBIIIETCA YacThlO OCHOBHOM 00Opa3oBaTENbHON NpOrpaMMmbl B

OI'oC CIIO 09.02.07 HWuadpopManroHHbIE
MIPOrpaMMHUPOBAHKE, BXOJIAIICH B YKpYHHEHHYIO Tpynny creruanbHocted 09.00.00
NHOOPMATUKA U BIYNCIIMTEJIBHAA TEXHUKA

1.2.  MecTO IMCHUILVIMHBI B CTPYKType OCHOBHOI mpodeccuoHAIbLHOM
o0pa3oBaTeqbHON mporpammbl: yueOnas aucnuumnaa OI1L16 «BBegenue B

COOTBCTCTBUHU C CHUCTCMBI H

OJIOKYEHH  TEXHOJOTHM», BXOAUT B  NPOPECCHOHAIBHBIA  LHUKI  Kak

oOmenpodeccroHanbHas TUCHMUILUIMHA U UMEET MEXIIPEAMETHYIO CBSI3b C YU€OHBIMU
mucuumuinHamu:  OIL02. ApxurekTtypa  KOMIIBIOTEPHBIX OIL11.
Komneiorepusie cetn u mnpodeccuoHanpHeiMu Monyisimu IIM. 01 Pazpabotka
MOJyJIed MpOrpaMMHOIO oOecnedyeHus JUIsi KOMIBIOTEpHbIX cucteMm, [IM.02

CHCTEM,

OcymectBiaeHre uHTErpanuu mnporpamMmubix moayien, [IM.04 ComnpoBoxaeHue
MH(POPMAITMOHHBIX CUCTEM.

1.3. He.ﬂb U IVIAHUPYEMBIC PE3YJIbTAaThbl OCBOCHUA NUCHUIIJIUHBI:
KogII;I K YMmenus 3HaHus
OK 1, - YOPaBIATh YYETHBIMH 3alMCSIMHU, | - OCHOBHbIE  TOHSATUA,  (PyHKUHUH,
OK 2, HacTpaMBaTh MapaMeTpbl pabouell cpenbl | cOCTaB M NPUHUUIB  pabOThI
OK 3, IIOJTb30BaTEIICH; TEXHOJIOTHH OJIOKYCHH;
OK 4, - YOPaBIATh JUCKaMM M (aiJIOBBIMU | - QpXUTEKTYPHI CUCTEM
8§ g: CUCTEMAaMH, HACTpauBaTh CETEBBIE | paCHPEeIEHHOTO peecTpa
OK 10, napaMmeTpsl, - IPUHLMIBL YTIPaBIeHUS B(I)I/IPOMi
- 0a30BBIMH HaBbIKaMH pPa0OThI Ha | - OJIOKYEHH, TAKCOHOMHIO OJIOKYEHHOB,
HHaT(l)OpMaX 93epI/IYM u 9K3OHYM. o0acThb ux IIPUMCHHUMOCTH u
- CIIPOEKTUPOBATh OJOKUEHH-TIpUIOKeHHe | TEXHOJIOTMICCKIe OTpaHHHCHNA,
oT (hOPMYIHPOBKH IIPUKIALHOM 3189 10 MaTeMaTHYeCKUe OCHOBBI OJI0K4YeiiHa
TEXHUUYECKOTO ONKCaHUS,
- MOJIJINPOBATh KpUNTorpapudeckue
MPUMUTHUBBI U MIPOCTENIINE OJIOKUEHHBI
- YOPaBJIATh pa3[EICHUEM pECYPCOB B
JIOKAQJIbHOM CETH.
OK 01. | Boibupats crioco0s! penieHus 3aaad npohecCHoHaIbHON JesITeIbHOCTH,
IIPUMEHMUTEIBHO K Pa3JIMYHbIM KOHTEKCTAM.
OK 02. | OcymiecTBasTh NOUCK, aHAINU3 U UHTEPIIPETALNIO HHPOPMAIK, HEOOXOTUMON JIs
BBINOJIHEHUS 3a/1a4 TPO(ECCUOHATLHON IeATEIbHOCTH.
OK 03. | [InanupoBaTh M peann30BbIBaTh COOCTBEHHOE MPO(HECCHOHATILHOE U JTMYHOCTHOE
pa3BUTHE.
OK 04. | PabGoTtatp B KOJUIEKTUBE U KOMaHe, 3(HEKTUBHO B3aUMOIEHCTBOBATh C KOJIIETaMH,
PYKOBOJCTBOM, KJIMEHTAMH.
OK 05. | OcymecTBISITh YCTHYIO M MUCBMEHHYIO KOMMYHHUKAIIUIO HA TOCYJJTAPCTBEHHOM S3BIKE C




YYETOM OCOOCHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 09. | Mcnionp3oBaTh HH(GOPMALIMOHHBIE TEXHOJIOTHH B TPO(GECCHOHATLHOMN IeATEIHOCTH.

OK 10. | [Tonws3oBatbcst mpodeccuoHaTBbHOM TOKYMEHTAIUEH Ha TOCYIapCTBEHHOM U

HHOCTPAHHOM A3LIKC.

- JIMYHOCTHBIC PC3YyJIbTAThI

JIMYHOCTHBIE PE3yJIbTAThI
pea3anuy MporpaMMbl BOCITUTAHUS
(Oeckpunmopbwt)

Kon
JINYHOCTHBIX
pe3yJIbTaTOB

OCOSHaI-OI_HI/Iﬁ ce0s IrpaXaaHMHOM U 3allIUTHUKOM BEJINKOM CTpaHbI

JP 1

["'0TOBBIIi MCTIONTB30BATH CBOM JIMYHBIA U MPO(ECCHOHANBHBIN MOTESHIHAT [T
3aIUTHl HALIMOHAJIBHBIX HHTEpecOB Poccun

JP 2

JIeMOHCTpHUpYIOLIUI TPUBEPKEHHOCTD K POJHOM KYJIbTYpPE, NCTOPUYECKOU
namsTH Ha OCHOBe JIt0OBU K PojuHe, poHOMY Hapoay, Majol poiuHe,
IIPUHATHIO TPAAUIMOHHBIX [IEHHOCTEW MHOTNOHAILMOHAJIBHOIO Hapoaa Poccun

JP 3

HpI/IHI/IMaIOH_[I/Iﬁ ceMeMHbBIE OCHHOCTHU CBOCTO HApoaa, TOTOBBIN K CO31aHHIO
CEMBbHU U BOCIIMTaAaHHIO HeTefI; I[GMOHCTpI/IpyIOHII/Iﬁ HCIIPUATHUEC HACHUIIUA B CEMbBE,
yxoaa oT pOZ[HTCHLCKOﬁ OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIICHUH CO CBOUMU
JCTbMHU U UX (1)I/IHaHCOBOI“O COACPIKAHUSA

JIP 4

3aHUMAOIINK aKTUBHYIO TPAXKIAHCKYIO TTO3UIUIO N30MpaTeisi, BOJIOHTEPA,
0OIIIECTBEHHOTO AESITEIIS

JIP 5

[TpyuHMMaroIKi NENH U 337ja4i HayYHO-TEXHOJIOTMYECKOIr0, 3KOHOMUYECKOT O,
UHGOPMAMOHHOTO pa3BuTHsi Poccuu, roToBbIi paboTaTh Ha MX JIOCTUIKECHUE

JP 6

["'0TOBBII COOTBETCTBOBATH OKUAAHUAM pabOTOAATENCH: IPOSKTHO MBICIIALIMM,
3¢ (HEeKTHBHO B3aMMOCHCTBYIONINI ¢ WIEHAMU KOMaHbl M COTPYAHHYAIONTUH C
JPYTUMH JIFOAbMH, OCO3HAHHO BBIMOJIHSIONIUI MTpodeccuoHalbHbIe TpeOOBaHUS,
OTBETCTBEHHbIH, MYHKTYaJIbHBIH, JUCUIUITTHHUPOBAHHBIN, TPY10II00UBbIH,
KPUTUYECKH MBICIIAINHI, HALICIIEHHBIN Ha JOCTUYKEHUE ITOCTAaBICHHBIX LEJICH;
JEMOHCTPUPYIOMUN MPoecCHOHATBHYIO JKU3HECTOMKOCTh

JP 7

[Tpu3HarouMii IEHHOCTh HEMPEPHIBHOTO 00pa30BaHusl, OPUEHTUPYIOIIUICS B
U3MEHSIOIIEMCS phIHKE TPY/1a, U30eraroniuii 6e3padoTUIlbl; YIPaBISIOMINN
cOOCTBEHHBIM MTPO(PeCcCHOHANBHBIM pa3BUTHEM; PEQIIEKCUBHO OL[CHUBAIOIIHMI
COOCTBEHHBIH )KM3HEHHBIN OIBIT, KPUTEPUU JINYHOM YCIIEITHOCTH

JIP 8

VYBaKaromMil 3THOKYJIbTYPHBIE, PEJIUTMO3HBIE ITPAaBA YEJIOBEKA, B TOM YHCIIE C
0COOEHHOCTSIMH Pa3BUTHSL; LIEHAIINH COOCTBEHHYIO U UY)KYIO YHUKAJILHOCTh B
pa3IMYHbBIX CUTYalLUsX, BO BceX opMax U BUIAX ACSITEIbHOCTH

JP9

[MpuHUMarOmKii aKTUBHOE y4acTHE B COIMATIBHO 3HAYUMBIX MEPOTIPHATHSIX,
COOJTFOJAfONINIT HOPMBI TIPABOTIOPSIIIKA, CIISTYIOIINH HieaTaM rpakIaHCKOTO
oOrmiecTBa, odecrieueHust 6€30MacHOCTH, MpaB U CBOOO/ rpaxaaH Poccuu;
TOTOBBIN 0Ka3aTh MOIEPKKY HYKIAFOIIMMCS

JIP 10

JlosibHBIN K YCTAaHOBKAM U POSIBJICHUSAM NPEICTaBUTENeH CyOKYIbTYD,
OTJIMYAIOIIUNA UX OT TPYII C IECTPYKTUBHBIM U IEBUAHTHBIM MTOBEICHUEM

JIP 11

JIeMOHCTpUPYIOIINNA HENPUIATHE U TIPEIYNPEXKJAIOIUN COLUAIBHO ONTaCHOE
MOBEJICHUE OKPYKAIOIIUX

JIP 12

CriocoOHbIi B 1M pOBOI Cpesie UCTOIb30BATh Pa3IMUHbIE IIUPPOBBIE CPE/ICTBA,
MO3BOJISIONINE BO B3aUMOJIEHCTBUU C IPYTUMHU JIFOJbMU JOCTUTaTh
MIOCTAaBJIEHHBIX LIEJEH; CTpeMIUIicS K (OPMUPOBAHUIO B CETEBOMU Cpeie
JIMYHOCTHO U NP0 eCCHOHATBHOIO0 KOHCTPYKTUBHOTO «IIM()POBOIO ClIea

JIP 13

CriocoOHbIH NCKaTh HY)KHbIE HCTOYHUKHA HHPOPMALIUU U JJAHHBIE,
BOCIPUHUMATh, aHAJTM3UPOBATh, 3alIOMUHATh U NiepeiaBaTh HHPOPMAIHIO C
HCIIOJIb30BaHUEM LU(POBBIX CPEICTB; MPEAYNPEKIAIONINNA COOCTBEHHOE U

JIP 16




JYKOC ACCTPYKTUBHOC IMOBCACHNUEC B CCTCBOM IIPOCTPAHCTBC .

['n6Ko pearupyronuii Ha NOSBICHUE HOBBIX ()OPM TPYAOBOU JESITEIHHOCTH,

9 JIP 17
TOTOBBII K MX OCBOCHUIO
Oco3Harouuii 3Ha4uuMOCTb CUCTEMHOTO IT03HAHUS MUPA, KPUTHUECKOTO P 18
OCMBICJICHHs] HAKOIJICHHOT'O OIbITa
PasBuBaronuii TBOpUYECcKre CIOCOOHOCTH, CIOCOOHBIN KPEaTUBHO MBICIHUTh JIP 19
Crioco6OHbIH B IU(POBOH cpeie NPOBOIUTH OLIEHKY MH(OpMauu, ee
JIOCTOBEPHOCTh, CTPOUTD JIOTMUECKHUE YMO3AKIIIOUEHUSI HA OCHOBaHUU JIP 20
nocTynarouied nHpopmauuu
["oTOBBII K PO eCCHOHATFHON KOHKYPEHIIUN U KOHCTPYKTUBHOW PEeaKlny Ha TP 21
KPUTUKY
CaMocTOoSTeNbHBIN U OTBETCTBEHHBIN B IPUHATHH PELICHUN BO BCeX cepax
CBOEH JIesI-TeIbHOCTH, TOTOBBIN K MCITOJIHEHUIO Pa3HOOOPa3HBIX COIUATBHBIX JIP 23
poJieid, BocTpeOOBaH-HBIX OM3HECOM, OOIIECTBOM U TOCYIaPCTBOM
MoTHBHPOBaHHBII K OCBOCHUIO ()YHKIIMOHATIBHO OJM3KUX BUIOB
npoheccCuoHaNbHOM NeATEIbHOCTH, UMEIOIIUX 0011e 00BEKTHI (YCIOBHUS, 1IEITH) JIP 34

TpyJa, JM00 MHbIE CXOKHE XapPaKTEPUCTUKU

1.4. Kosin4ecTBO 4aCOB HA OCBOEHHE MPOTrPAMMBI M CIIUILIHHbI:

MaKcUMaJibHas yuyeOHasi Harpy3ka oOyudatomierocsi 80 4acoB, B TOM YHCIIE:

00s3aTEeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOyuarorierocs: 70 4yacos;

CaMOCTOSITETILHOM PaboThl 00yYaroIIerocs 24acos.

2.CTPYKTYPA U COAEP KAHUE quBHOfII[HCHHHJIHHI)I
2.1 O0bemM yueOHOM TUCHHUIJIMHBI U BHAbI Y4e0OHOI padoThI

Buj yueOHoi padoThl Oobvem uacos
O0BbeM 00pa3oBaTeIbHOI HATPY3KH 80
Bcero yueOHbIX 3aHATHI 70
B TOM 4YHUCIIE:
NIEKLINU, YPOKH 20
MPAKTUYECKHE 3aHATH 50
CamocrosiTenpHas pabora 24
Koncynbpranuu 29
JK3aMeH
Dopma npomedncymouHou ammecmayuu —3K3aMeH 6 cemecmp




2.2. TemaTnyeckuii IUVIaH U co/iep:KaHNe Y4eOHOH AU CHMIIINHBI

HaumenoBanue Conep:xkanue yuye0HOro Marepuasa u GopMbl OPraHU3aANUM AeATEIbHOCTH 00y4al0IHUXCH O0bem |YpoBenb| OcBanBaemMblie
pa3/iesioB U TeM YacoB | OCBOCHH | 3JIEMEHTHI
11 KOMIIeTeHIU i
Cucrema pacrpenenéHaoro peecrpa. Mcropus OyiokueitHa, onpe/esieHne, pa3BUTHE U OCHOBHBIC 4 2 OK 1-5
Temal. [TPOYKTHI, IPUMEPHI HHAYCTPUATBHOTO TprUMeHeHUs. OCHOBBI OJIOKYEITHA: CBOMCTBA, COCTOSHUSA, 0K 9, 10
BBeneHne B (rpansakuuu, 6;10ku. JloBepue K y4aCTHHKAM CETH. JIP 1-12
OnoK4eHH.  |BrokueiiH Kak TeXHONOrHs B ocHoBe burkomna. TakcoHomus Gnokueitnos. IIpenapupys BuTkous: JIP 13, 16-23
CETEBOM MPOTOKOJI M KJIMEHTHI.
Ipakxtuka: Padbora ¢ GPG: co3nanue napsl kiitouyeid, nognuce, mudposanue. [logkiouenue k 8 3
tectHety BTC, co3nanue komenbka, pabora ¢ axcropepom. Pabora ¢ tectHetomEthereum. Mos
UIpylIeyHasi KpUOTOBAIIOTA (IPAKTHKA).
Tewma 2. [Tonstue n ucropus mudpa, npuHun Kupxroda. Cummerpuunoe mmdposanue, mudp Bepnama, 2 2 OK 1-5
Kpunrorpagudeciorounsie U 6J09HbIE THD. 0K 9, 10
KHe OCHOBBI  [X3II-(yHKIMU: TPeOOBAHMS, TPUHIUIIBI IOCTPOEHUS, puMepbl. CityyaiiHbIi opaky1, TOANHUCH JIP 1-12
osokyeitHa. JIsmnopra, MAC, ayrentuduunpoBanHoe mudpoBanue. 3amuTa X3-QyHKIMYA U aTaKy Ha HUX. JIP 13, 16-23
[[TudpoBaHue ¢ OTKPBITHIM KiItouoM. [ToHATHS rpymibl, Koybla, nois. [Iporokon mudposanus RSA,
nportokon uddu-Xemnmana, cucrema dmp-I"amas.
[ludpossie noanucu, HazHaueHue u Tpedosanus. [lonnucs ECDSA u IlInoppa, mpoTokos noanucu
RSA, noanucu Ha ocHoBanuu x>1I-pyHkuuid. [lpencrasnenue o PKI — uHdpacTpykType OTKpBITBIX
KJIFOYEH.
[IpencraBieHue 0 BHIUUCICHUSAX HAa HECKOJIBKO CTOpoH. Cxema paszaenenus cekpera [llamupa. Cxema
commit-reveal. Kpunrorpaduueckue nmporokosl garbledcircuits u oblivioustransfer. ORAM.
IMpakTuka:lcnons3oBanue kpunrorpadpuyeckux yTUInuT. 4 3
Tewma 3. BepxHeypoBHEBasi apXUTEKTypa y3j1a ceTH OJOKYEWH, IPUHIUIIBI TOCTPOSHUS U B3aUMOIEHCTBUS 2 2 OK 1-5
ApxutekTypa [moxacucreM.Opranusanus TpaH3akIuil B 0JI0Ke, CTPYKTypa 3arojoBka 0y10ka, 1€rkue Hofbl. Azipeca B OK 9, 10
yanacetu  |Bitcoin u Ethereum.MerkleTree.SegWit. JIP 1-12
onokueiin.  |[IpakTuka:Peanu3anus apxuTeKTypsl y3ia. 4 3 JIP 13, 16-23




Tema 4. CereBoii |Opranuzanusi P2P-B3aumoneiictBus. CeTp0I0KUYeHH —CeTh 0e3 BBIACNCHHOTO IeHTpa, OTiauuus o1l 4
YDOBEHb ApPXUTEKTYphl  «KIMEHT-cepBep».P2P-cetn: wucropus, mnpumepsl, oTauuus oT  client-Server. OK 1-5
B3aumMoneicTeus. [[IpoGremblaapecanu, bootstrappingP2P-kiuenTa, announcevsrequest. Pacnipoctpanenue OK 9, 10
nH(pOpMalMu B ceTH bitcoin, pa3HHIIA B PACIPOCTPAHEHUH TPAH3aKIMA U OJIIOKOB, AOMOJHUTEIbHBIE JIP 1-12
relay-ceTu, mpOTOKOJIBI HCKJIIOYCHUS] HEKOPPEKTHO pabOTarOIIUX Y3JI0B. JIP 13, 16-23
Ipaxruka:Hanucanue npocreiimei P2P-cetu. 8
Tema 5. Bompocel 0ezonacHoctu. Ilpotokon BFT — 3anaua o BuzanTuiickux renepanax. O63op mporokosos| 4 OK 1-5
Iportokonsl  |Paxos u Raft, maciutabupoBanue npoTOKOIOB. 0K 9, 10
koHceHcyca.  |[[Ipotokomnbl Proof-of-Work, maitaunr, araka 51%. [IpenstcTBus neueHrpanusanuu B PoW-cucremax: JIP 1-12
ASIC, mynsl. Mepbl IpOTUBOAEHCTBUS LEHTpaIu3alui. MacmrabupoBaHue U Mepecy€r CI0KHOCTH JIP 13, 16-23
MalfHUHTa, coinhopping.
Crparerun MaiHUHra: (OpKH, STOMCTHYHBIA MaWHHHUHI, BbIOOPOYHOE BKIIIOYEHHME TPaH3aKIHM,
00beTMHEHHBIN MAaWHUHT.
[Tpo6nemelPOW. TIpotokoner Proof-of-Stake. Araku: nothing-at-stake, grinding attack. ITymnsiBPOS-
crcTeMax.
JlpyruesapuanTteikoHcencyca: Delegated PoS, Proof-of-Space, Proof-of-Authority, Hashgraph.
Tema 6. YMuble |brokyeitH kak aOcTpakTHBIN aBToMaT. CTeKoBas MamnHa bitcoin, CKPUNTH bitcoin ¥ UX OorpaHuyeHus.| 2
KOHTpakThl.  [(CMapT-KOHTpakThl Ethereum, ux npumeps! u ys3sumoctu. ['a3 B cetu Ethereum: npo6nema octaHoBa, OK 1-5
EVM. Solidity. 0K 9, 10
IpaxTuka:BitcoinScript 10 JIP 1-12
Hanucanue cmMapT-KoHTpakToB Ethereum JIP 13, 16-23
Hanucanue cmapt-koHTpakToB Tendermint
Tema 7. CKpbITHE OOIIEW3BECTHBIX JETalleil TPaH3aKIMW, HO MPH ATOM IPEIOCTaBICHUE TOKa3aTelbCTBa MX| 2 OK 1-5
IIpoTokoJibl KOPPEKTHOCTH. OK 9, 10
agoHumm3amy. [[IpOTOKOJIBI MUKCHHTA ¥ KOH(UACHITUATEHOTO BEIYUCIICHHS. K 2.4
KounbleBsle moanucy, stealth-agpeca, mix-in. Konnenuus o0s3atensctB Ilenepcena, 1oka3zaTenbcTBal JIP 1-12
MPUHAJICKHOCTH HHTEpBaTy. AHOHUMH3AIUs B Monero. JIP 13, 16-23

KpunToBantorsl Mimblewimble u Grin. Anonumu3arus B ZCash u nipencrasienne o zk-SNARK.




Tema 8. 3akpriThie [3aKkpbITbie OJOKYEHHBI OTIIMYUS OT OTKPBITHIX, B KAKUX CIy4asiX OHH IOJIE3HBI. 2
OJIOKYEHHBI 1 OK 1-5, OK 9, 10
CUCTEMBI C IIpakTuka: padora c HyperledgerFabric. 4 JIP 1-12
pa3penIcHUEM. JIP 13, 16-23
Tema 9. [IpoGiiembl MacmiTabupoBanusi Ha Oonbinoe yucio kiueHToB. Oddueiin-mporokonsl. Lightning.| 2 OK 1-5
Macmtabuposanue|Caiinueitnsl. [llapaunr. [Ipennonaraemeie pemenus Ethereum 2.0, anbTepHaTUBHBIE pEIICHUSI. 0K 9, 10
ceTeii 610KueiiH JIP 1-12
IMpakTuka:IIpriMeHenre Ha PAKTHKE METOIOB U CIIOCOO0B MacIITabupOBaHUsI 2 JIP 13, 16-23
Tema 10. [IprMepsl OpraHu3alvy KIUEHTCKOTO MPOTPAMMHOIO OOECHEYeHHs, a TaKkKe IMpPaBOBbIE OCHOBBI 2
[Tonb30BareascKue PabOThI C KPUITOAKTUBAMU. [IpaBOBBIC aclieKThl padOThI ¢ OJIOKYCHHOM
acnekTsl padoTel ¢ [Komenbku u  xpaHenuwe kimoued. [lomyuenue kmoyedt w3  cua-gpassl U UEpApXUUECKUE 0K 1-5
OJIOKYCHHOM  |IE€TEPMUHUCTCKUE KolIeNbkH. DYHKIMOHUPOBAHUE KPUIITOOUPK. YCTPOHCTBO U NMpoOIeMbl cMapT- 0K 9, 10
koHTpakToB, DAO, ICO, DeFi JIP 1-12
Hanpasnenus pa3Butusi 6Jok4eiiHa, Mex1yHapoiHasi KpUNToBaJlloTHast Ouprka Binance P 13, 16-23
IMpaxruka: [Ipumepst DeFi n npaktuka HanucaHus. 6
CamocTosiTeIbHasI padoTa 2

HToro

72




3. YCJIOBUSA PEAJINZAIUU ITPOT'PAMMBI

3.1. MaTtepuajibHO-TeXHHYECKOe oOecreyeHmne

Peanuzanus IPOrpamMMBbl npernoiaraet HaJU4ue nabopaTopuu
«BpUMCTUTEIPHOW TEXHHWKH, apPXUTEKTYpPhl TEPCOHAIBLHOTO KOMIBIOTEpAa U
nepudepuiHbIX YCTPOUCTBY.

O6opynoBanue mabopaTopuu U pabodrx MecT JabopaTopuu:

ABTOMaTHU3UpOBaHHbIE paboune Mecta Ha 12o0yuatromuxcsa (IIpomeccop He
Hwke Corel3, oneparuBHas mamsTh 00beMOM He MeHee 4 ['0;) win aHaiory;

ABTOMaTH3UpOBaHHOE pabouee Mecto npenogaBarens (IIpoueccop He Huke
Corei3, oneparuBHas nmaMsath 00beMoM He MeHee 4 1'0;) uiiu aHajoru,

12 KOMIUIEKTOB KOMITBIOTEPHBIX KOMIUIEKTYIOIIMX JJIsi MPOU3BEACHUS COOPKH,
pa30opku u cepBrcHOTO oOcyxuBanus [1K u oprrexHukmy;

Cneunanu3upoBanHas MeOenb 1 cepBucHoro obcmyxuBanus [IK ¢
3a3eMJICHHEM U 3alTUTON OT CTATHYECKOTO HATPSIKCHHUS,

IIpoekTop u 3KpaH;

MapxkepHas 10cKa;

[Iporpammuoe obecnieueHue oomero u npohecCuoHaATbHOTO Ha3HAYCHHUS:

o /11 yCHEIIHOIO OCBOEHHUS AUCLMIUIMHBI, CTYJEHT MCIIOJIBb3YET CIEAYIOLINe
IpOrpaMMHBIE CPEICTBA!

e BeO-npunoxkenue Jupyternotebook ¢ 06a3oBbiM HabOpoM OHUOTMOTEK S3bIKA
Python: numpy, matplotlib,socket.KimueHT BBICOKOYpOBHEBOTO  si3bIKa  JJIA
BUpTyaidbHOM MammHbl Ethereum mox wasBanumem Solidity, nanpumep, Geth,
AlethZero unu nxse6-aHaJIOTH.

o KomnunstopRust.

° KommusitopJava.

3.2. UudopmanuonHoe odecnevyeHne o0yueHust

[lepeyenp  HWCHONB3yeMBIX  y4eOHBIX  m37gaHuil.  HTEepHET-pecypcos,
JIOIIOJTHUTEIIBHOM JIUTEPATYPHI:

1. Swan M. Blockchain: Blueprint for a new economy. — " O'Reilly Media,
Inc.",2015.

2. Katz J. et al. Handbook of applied cryptography. — CRC press,2016.

3. Nakamoto S. Bitcoin: A peer-to-peer electronic cash system. —2018.

4. Wood G. Ethereum: A secure decentralisedgeneralised transaction ledger
//[Ethereum project yel- low paper. — 2016. — Vol. 151. — P. 1-32.

5. Sasson E. B. et al. Zerocash: Decentralized anonymous payments from
bitcoin //Security and Priva- cy (SP), 2016 IEEE Symposium on. — IEEE, 2014. —
P.459-474.

6. Yanovich Y., Mischenko P., Ostrovskiy A. Shared send untangling in
bitcoin. — Working Paper, Bitfury Group Limited,2016.



7. Prihodko P. et al. Flare: An approach to routing in lightning network //White
Paper —2016.

8. Ermilov D., Panov M., Yanovich Y. Automatic bitcoin address clustering
//Machine Learning and Applications (ICMLA), 2017 16th IEEE International
Conference on. — IEEE, 2017. — P.461-466.

9. Cachin C. Architecture of the Hyperledger blockchain fabric //Workshop on
Distributed Cryptocur- rencies and Consensus Ledgers. —2016.

10. https://blockgeeks.com/guides/what-is-blockchain-technology/

11. https://bitcoin.org

12. https://github.com/bitcoin/bitcoin

13. https://ethereum.org/

14. https://github.com/ethereum/

15. https://exonum.com/

16. https://github.com/exonum

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHWSA YUYEFHOM JUCIATLIAHBI

PesynpTaThl 00y4eHus Kpurepuu onenku @DOpMBI U METOABI OLICHKU
3HaHUs: [TomHOTa OTBETOB, Texymmii KOHTPOJIb: -
* OCHOBHBIC MTOHATHUS, PYHKITUH, TOYHOCTh 9KCIEpPTHAs OI[CHKA
COCTaB U NPUHIUIBI paOOTHI (bopMyIHPOBOK, HE pe3yibTaToB
OTIEPALMOHHBIX CUCTEM; meHee 70% MpaBUIIBHBIX | IESTETBHOCTH CTYICHTOB
* apXMUTEKTYpPbl COBPEMEHHBIX OTBETOB. IpY 3alIuTe
OIEPALIMOHHBIX CUCTEM; He menee 75% IIPaKTUYECKHUX 3aAHIATUN U
* 0COOEHHOCTH MOCTPOEHUS U NPaBUJIbHBIX OTBETOB. 1a00paTOpHBIX PadoT, -
(GyHKIIMOHUPOBAHUS CEMEHCTB AKTYalTbHOCTh TEMBI, OIIEHKA PE3yJIbTaTOB
ornepanuoHHbIX crcteM "Unix™ u AJIEKBaTHOCTb BHEAYIUTOPHOU
"Windows"; pe3yIbTaToB (camocTOSATETHHOM)
* TIPUHIMIBI YIIpaBIeHus pecypcamu B | 11ocTaBiaeHHBIM LM, | paboOThI (JOKJIAA0B,
OTIEPALIMOHHON CUCTEME; MOJTHOTA OTBETOB, pedeparos,
* OCHOBHBIE 33J]auu TOYHOCTh TEOPETUYECKOMN YacTH
aJIMMHHUCTPUPOBAHUS U CIIOCOOBI UX (bOopMyIHUPOBOK, IIPOEKTOB, Y4EOHBIX
BBINOJIHEHUS B U3Y4aeMBbIX aJIeKBaTHOCTh UCCIIeIOBaHUM U T.1.)
OTIepallMOHHBIE CHCTEMAX; IPUMEHEHHS - DKCTIEpTHAS OIIEHKA
v npodeccuoHaIbHON pe3yiIbTaToB
MEHHUS:
© TEPMUHOJIOTHH TECTUPOBAHUS,

. YIIPaBIIATH TTApAMETPAMU

. KOHTPOJIBHBIX Pa0bOT U JIp.

arpy3kH orepalnvoHHON CUCTEMBI;
3arpy3Ki OTICpalMORHO CHCTCMBL, BUIOB TEKYIIETO KOHTPOJIS
. BBITTOJTHATH KOHQUTYpUPOBaHHE
N [IpomexxyTounas
anmapaTHbIX YCTPOWCTB; i
aTrectamnus: B popme
*YIPABJISATh YYETHBIMH 3aIUACIMH,
M JK3aMeHa

HacTpauBaTh napaMeTpsl paboueit
Cpeabl MOJIb30BATEIIECH;
. YIPaBJIATh AUCKAMU U
(haliTIOBBIMH CHCTEMaMH,
. HacTpauBaTh CETEBbIC
napameTpsl



https://github.com/exonum

