degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
3amecTuTeNb AUPEKTOPA

10.0. Co00i1b

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: Texnonorus Gnoxueiin B [T-cepe
10 HANPABJIEHHIO: busnec-undopmaruka
NpoduJIb MOATOTOBKH: VYnpasnenue nu(poBbIM MPOAYKTOM

LEHTP JONOJHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"

HEHTP AONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 12 Bcero, B TOM 4HCIIE:
nexuun: 0 gac.
ceMuHapsl: 12 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 78 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2
KonmnuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 2
[IporpamMmy cocraBunu:

O.A. Kynerenuna, cTapiinii METOIUCT
B.C. AkynbIInH, METOAUCT
I1.B. borym, npenogasareins

[Tporpamma oOCy>X/IeHa Ha 3aCEJaHUU LIEHTPA JOMOJIHUTEIHLHOTO, TOTIOITHUTEILHOTO MPOPECCUOHATBHOTO H
oHnaitH-oopazoBanust "[lyck" 05.03.2024



AHHOTANMA

B mpouecce usyuenus kypca «Texnomorusti Onokueiin B IT-chepe» crymeHTHl chopMUpPYIOT MOHMMAaHUE
paboThl TEXHOJOTMM ONOKYEHH M Haydarcs pas3iuyarh MCHONb30BAHHWE TEXHOJOTHMH B Pa3sHbIX KOHTEKCTAX.
Kypc naer 6a30Boe moHMMaHHEe OCHOBHBIX TEPMHHOB U MOHATUH, a TAKXKe IOMOTaeT Pa300parbcs B IPOEKTax
Y Y4aCTHHKaX OJOKYCHH-PBIHKA.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- opMupoBaHue 3HAHWH 00 OCHOBHBIX MPHUHIIMIAX PAOOTHI TEXHOJIOTHH OJIOKYECHH, OTPEICICHUAX H
MOHSITHAX, IPUMepax paboThl TEXHOJIOTHH B IPOEKTAX.

33)13‘11/[ JAUCHUIIINHBI

(bOpMI/IpOBaHI/IC OCHOBHEIX IIOHATHI B 00JIACTH UCIIOJIB30BAHMS TEXHOJIOTUH 6JIOK‘ICI>'IH;
HU3YUCHUC POJIM TCXHOJIOTNH 6JIOK‘ICI>'IH;

(bOpMI/IpOBaHI/IC 3HAHHI 00 OCHOBHBIX IMPpUHIHUIIaX TCXHOJIOI'MH 6J'IOK‘I€I\/’IH;
(bOpMI/IpOBaHI/IC 3HAHHI 00 OCHOBHBIX MCTOJAX U Ipoucaypax TCXHOJIOIrnu 6J10K‘leﬁH;

(hopMHUpOBaHKE HABBIKOB MCIIOIB30BAHUS TEOPETUUECKUX 3HAHUN B IPAKTHKE OJIOKYCHH.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-2.1 ®opmynupyer B paMkKax 0003HAU€HHON MPOOIEeMBbI
Lenb, 3aJaud, AakTyalbHOCTb, 3HAUYUMOCTb (Hay4dHYIO,
MPaKTUYECKYI0, METOANYECKYIO U MHYI0 B 3aBUCHMOCTH OT
TUIIA TIPOEKTa), OXHUIAEMbIE pE3yJIbTaTbl U BO3MOXKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Crniocoben MIPOrHO3UPOBATh pe3ynbTar
AEATEeIBHOCTH M IUIAHUPOBATh IOCIIEA0BATEIBHOCTD ILIArOB
s JAOCTIDKCHUS  JaHHOTrO  pesynbrarta. Dopmupyer
wiaH-rpaQuK peanu3alyd [pOeKTa B LEJIOM U  IUIaH
KOHTPOJISI €T0 BBITTOTHEHUS

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.3 CniocobeH opranu3oBaTh 1 KOOPAMHUPOBATH paboTy
YYaCTHUKOB IpOeKTa, obecreunBarh paboTy KOMaHIbI
HEOOXOIMMBIMU PeCypcaMu

VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMUHapax | T.II.

OIIK.3 C 5 OIIK-3.1 Bmaneer METOoJaMU CTPaTEern4eCKOro
T1IK-3 Criocoben npuHUMATh pelienns, TUTAHUPOBAHMSI U TPOTHO3UPOBaHHS B MPOodheCcCHOHATBHON
OCYIIECTBIIATH CTPATETHICCKOE TIAHUPOBAHHE | /100vony nocTy

Y TIPOrHO3MPOBAHKE B MPO(HECCHOHATIBHOM
JESITeIbHOCTH C UCTIOIb30BAHUEM COBPEMEHHBIX
METO/I0B U IIPOIPaMMHOI0 MHCTPYMEHTapUsI

OIIK-3.2 CamocTosiTensHO BBIOMpaeT W OO0OCHOBBIBAET
BHIOOD  COBPEMEHHBIX  METOAOB ¥  IPOIPAMMHOTO
WHCTpyMEHTapus coopa, 00pabOTKH 1 aHAIHM3a JJAHHBIX

cOopa, 00pabOTKM U aHAIHM3a JTAHHBIX,
MHTEJUICKTYaJIbHOTO 000PY/IOBAHHUS U CHCTEM
HCKYCCTBEHHOTO MHTEIIEKTA

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIHUTEIHLHBIMHU
METOJaMHU pEIIEHHUs, 3aJad, MOHMMAaeT M YYUTHIBaeT Ha
MPAKTUKE TPAHULIBI IPUMEHUMOCTH MOIYYaEMbIX PEIICHUM

[IK-10.1 Tlonumaer craHmapTbl, METOABl M TEXHOJIOTHUHU
MPOCKTUPOBAHUS, pa3padOTKH, BHEAPECHUS M IKCILTyaTalluu
WH(POPMAIIMOHHO-TEXHOIIOTUYECKON ~ UHPPACTPYKTYphl U
IPOrpaMMHOTO OOECIIeYeHHsI Ha BCEX dTarax >XH3HEHHOTO
IIUKJIA

[IK-10 CnocobeH pyKOBOAHUTD
MPOEKTUPOBAHUEM, Pa3paOOTKOM, BHEAPEHHUEM,

SKCILTyaTanuen
WH(POPMAIIMOHHO-TEXHOJIOTUYECKOM
MH(PACTPYKTYPHI U TPOTPAMMHOTO
obecreueHus

[IK-10.2 Pemaer 3amaun ympaBieHUS MNPOEKTUPOBAHUEM,
pa3paboTKoi, BHEJIPEHHEM u IKCIUTyaTaruei
WH(POPMAIIMOHHO-TEXHOIIOTUYECKON ~ UHPPACTPYKTYpBl U
MPOrPaMMHOTO 00€CTICUSHHS




[IK-10.3 Brnageer MetonaMu MiIaHUPOBAaHUS HCCIENOBAaHUI
U SKCIIEPUMEHTOB B U30paHHON NpeAMETHON 00J1acTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HATB:
— 0COOEHHOCTH W IPHHIIUIIEI (PYHKITMOHUPOBAHUS KPUTITOBAIIOT, X BUJIBI,
— 3HAYCHHE TEXHOJOTHU OJOKYCHH B (PYHKIIMOHUPOBAHMH KPUIITOBATIOTHBIX HHCTPYMEHTOB;
- OCHOBHBIC THIBI KOHCEHCYCOB B TexHomorun Onokuend: PoW (Proof-of-work) u PoS
(Proof-of-stake);
— OCHOBHBIE CTIOCOOBI MHBECTUPOBAHHUSI B KPUITTOBATIOTHI;
— 0CO0EHHOCTH CYIIIECTBYIONINX TOPTOBBIX KPUIITOBAIIOTHBIX TUIOMIAJIOK;
— 0COOCHHOCTH TPUBJICUEHUS (PMHAHCOBBIX CPEJICTB C ITOMOIILI0 MEXaHM3Ma NMEPBUYHOTO BHITYCKa
monet (ICO).
YMETh:
—  pa3nM4arh OCHOBHBIC IOHATHS TEXHOJOTUM OJOKYEHH M yKa3aTh MPUMEPHI TOTO, KaK OHHU
peann3yroTCs B MPOEKTaXx;
— Ha3BaTh OCHOBHBIX UTPOKOB M YYACTHHKOB KPUIITOPHIHKA M OTIHCATh UX B3aUMOCBSI3H;
— OOBSICHUTH MPAKTUICCKYIO TOIb3Yy OJIOKICHH B ITPOCKTE.

BJIaJIETh:
— METOJaMM U UHCTPYMEHTapUeM pacuyeTa TOKCHOMHKHU.

4. Conep:xkanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 0O030p TeXHOJIOTHH OIIOKYECHH 3 19
2 Hcropus u TpeHIpl pa3BUTHS OJIOKUEHH 3 19
3 [MpuMeHeHre TeXHOIOTHH OIOKYEHH 3 20
4 Tpennet B OnokueiiH. Opranuzanus 3 20
(hMHAHCOBBIX MIOTOKOB
Hroro yacos 12 78
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. O630p TexHONOTHH OJIIOKICHH

Uctopus paspabotku TexHonoruun OnokuerH. IlpuHummer pa®otbl OnmoxueilH. Xem-QyHKUUS |
nepeBo Mepkna. brnokdeiH-ipoToKol KoHceHcyca. Buawl OnoxueiiHa. Tpuiemma OnokyeiHa.
Xapndopku u codprdopku. brokyeitH mnepBoro u Broporo ypoBHsA (caiimueirnsl). OOnacTu
npuMeHeHus 61okdeii. [IpenMyiecTBa 1 HeTOCTaTKH TEXHOJIOTHH.




2. Uctopus u TpeHIbI pa3BUTHs OJIOKUCIHH

Kpunrosamora. Token. Crelionkounsl.butkonn. Etherium. Cwmapr-koHTpakThl. Kpunrokomnienbku.
Kpunrobupsxu. Kpunro ¢anapaitsunr: ICO. Kpunro kpayndanrunr: STO, IEO, IDO.

3. [IpumeHeHNe TEXHOIOTHH OJIOKYCIHH

HenentpanuzoBannbie ¢uHancel (DEFI). Heszaunmozamensiembie TokeHnbl (NFT). Wcnonb3oBanue
OnmoxueiH-TexHONMOTUM B urpoBoir wHAycTpuu (GameFi). [leneHTpain3oBaHHbIE aBTOHOMHBIC
opranuzaiuu (DAO). Tokenomuka. Konnenmus Web3.0.

4. Tpennsl B 6nokueitn. Oprannzanys GUHAHCOBBIX IOTOKOB

Kpunrokonrensku. KpuntoBamorasie oupxku. TokeHoMuKa. TpeHAbI B OlIOKUeiiHE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

3aHATHS TPOBOIATCS C IPUMEHEHUEM MYIBTUMEIUIHBIX TexHoiorui. [IpoBoxsTes Ha mardopme
Skillfactory.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. brokueiin : Kak ato padoraet u uro et Hac 3aBrpa / A. ['enkun, A. MuxeeB. — Mockaa,
AnprinHa [Tabmumiep, 2018.— URL: https://e.lanbook.com/book/102775 (nara oOparienus:
30.12.2020). - Ionusiii Texet (Pesxum nocryna : u3 cetu MOTU / YnanenHsii gocTy1)

®onp nuTeparypsl Kadeaphl:

1. Katz J. et al. Handbook of applied cryptography. — CRC press, 1996.

2. Nakamoto S. Bitcoin: A peer-to-peer electronic cash system. — 2008.

3. Wood G. Ethereum: A secure decentralised generalised transaction ledger //Ethereum project yel-
low paper. —2014. — Vol. 151. —P. 1-32.

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

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

JlomonHuTenpHas IUTEparypa
1. brokuetin : Cxema HOBo# skoHOMUKH [ Tekcr]/Menanu CeoH , -M., Onumn-buzuec, 2016
Pexomenryemast muteparypa s CaMOCTOSTEIIBHOTO U3yUeHUSI:

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

2. 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.

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

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

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

https://github.com/bitcoin/bitcoin

https://ethereum.org/

https://github.com/ethereum/

M



6. https://exonum.com/
7. https://github.com/exonum

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Jns 3aHsSTHA IOTpEeOyeTCst KOMITBIOTEP/TUTAHIIET AJisl pabOThl B BEOMHAPHOM KOMHATE HAa CHHXPOHHBIX
3aHATUH 1 4711 paboTel Ha LMS. HeoOxoanMo Hanmmuue Bo BpeMs 3aHATHH cMapT(OHOB/HOYTOYKOB AJIst
y4acTusi B UHTEPAKTUBHBIX YIPAKHEHHUSIX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0CBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM MOHITHHHBIM
anmnaparom, a ¢ Apyroi CTOPOHBI, JOJIKEH HAYUYUThCS] IPUMEHATh TEOPETUUCCKUE 3HAHUS Ha MPAKTHKE.
B pesynbrate m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeieHHs AUCIUILINHBI,
YMETh IPUMEHSATH MOJTy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3INYHBIX 3a]1a4.

VYenenHoe ocBoeHue Kypca Tpedyer:

— MOCEIICHHUS BCEX 3aHATHH, IPEAYCMOTPEHHBIX YY€OHBIM TJIAHOM 110 AUCLUILINHE;
— BeJICHHsI KOHCIIEKTA 3aHITHH;

— HanpspKEHHON CaMOCTOATENILHONW PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:
— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

- npopa60TKy yqe6H0r0 Marcpuajia, MIOAroTOBKY OTBCTOB Ha BOHIPOCHI, MNPCAHA3HAYCHHBIX JIA
CaMOCTOATEJIIbHOI'O U3YUCHUS

— pellieHue 3a/1a4, IpeaIaracMblx CTyIEHTaM Ha 3aHATUSX;
— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUW TEKYLIEH U IPOMEKYTOYHOHN arTeCTaluu.

ITokazarenem BnageHUs MarepuaioM CIIY>XXUT YMCHUC 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaM
JUCIUITIIMHBI.

Baxno ILO6I/ITLCH IOHHMMAaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBbHBIX TEM, BOIIPOCOB, CJICAYCT O6paH.[aTBC$I 3a KOHCYJIbTALUAMU K
IpernoaaBareiito.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: busnec-ungpopmaruka
npopuiIb NOArOTOBKHU: Ynpasnenue TUPPOBHIM IPOTYKTOM

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

LEHTP AOMOJHUTEIBHOTO, JOMOIHUTEILHOTO NPO(eCcCHOHATBHOTO U
onyait-o0pazoBanus "Ilyck"

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

PaspaGorunkm:

O.A. KynsrenuHa, cTapiuii METOAUCT
B.C. AKynpIuH, METOIUCT
I1.B. Boryu, npenoxasareib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEeMBbI
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIAroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK peayn3alud MpoeKTa B ILeJOM H  IUIaH
KOHTPOJISI €T0 BHITOJITHEHUS

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

OIK.3 C 5 OIIK-3.1 Brnaneer MeToJaMHu CTPaTEernuecKoro
-3 CniocobeH NpUHUMATD pelIeHN, IUTAHUPOBAHMUSI U MPOTHO3UPOBAHHS B MPO(dheCcCHOHATBHON
OCYIIECTBIIATh CTPATETMUECKOE TUIAHUPOBAHKE | oo yocry

U TIPOTHO3UPOBaHKE B MPodeccHoOHaNbHON
JESITEIbHOCTH C UCII0Ib30BAHUEM COBPEMEHHBIX
METOJI0B M TPOTPAMMHOI0 HHCTPYMEHTAPUS

OIIK-3.2 CamocTosTensHO BbIOMpaeT U OOOCHOBBIBAET
BBIOOD  COBPEMEHHBIX  METOAOB ¥  IPOrPaMMHOTO
WHCTpyMeHTapus cbopa, 00pabOTKH U aHAJIN3a JAHHBIX

cOopa, 00pabOTKH 1 aHAIH3a JJAHHBIX,
MHTEJUICKTYaJIbHOTO 000PY/IOBAHUS H CHCTEM
MCKYCCTBEHHOTO MHTEJICKTa

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMHU pEIICHHUs, 3a/lad, MOHMMAeT W YYUTHIBaeT Ha
MPAKTHUKE TPAHMIIBI IPUMEHUMOCTH TIOTY4aeMbIX pElICHUH

IIK-10.1 TlonumaeT cTaHAapThl, METOABl KU TEXHOJOTUU
MPOEKTUPOBAHUS, Pa3padOTKH, BHEAPCHHUS W JKCIUTyaTal[uu
MH()OPMAIIMOHHO-TEXHOJIOTHYECKOH  MHPPACTPYKTyphl H
MPOrPaMMHOTO OOECITIEYeHUs] Ha BCEX 3Tanax XU3HEHHOTO
LUK

IMK-10 CnocobeH pyKOBOIAWTH
MPOCKTUPOBAHUEM, Pa3paOOTKOM, BHEIPEHHUEM,

JKCIUTyaTauuen
UH(POPMALOHHO-TEXHOJIOTHIECKOM
UH(PACTPYKTYpPBI U IPOrPaMMHOTO
o0ecrneyeHus

[IK-10.2 Pemaer 3amayu ynpaBieHUS NPOEKTUPOBAHUEM,
pa3paboTKoH, BHEJIPEHHUEM u JKCIUTyaTaluen
WH(POPMALIMOHHO-TEXHOJIIOTUYECKON ~ MHPPACTPYKTYphl U
MPOrpPaMMHOTO 00ecTIeueHUs

[IK-10.3 Brnageer metonaMu MiIaHUPOBAaHUS HCCIIENOBAHUI
U SKCIIEPUMEHTOB B U30paHHON NpeAMETHON 00JIacTH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare usyduenus aucuuiuiniel « TexHonorus 6moxueiin B IT-chepe» oOyuarommiicss JOIKeH:

3HATH:
— 0COOEHHOCTH W PHHIIUTIBI (PYHKITMOHUPOBAHUS KPUTITOBAIIOT, X BUJIBI,
— 3HAYCHHE TEXHOJOTHU OJOKYCHH B (PYHKIIMOHUPOBAHUH KPUIITOBATIOTHBIX HHCTPYMEHTOB;
- OCHOBHBIC THIBI KOHCEHCYCOB B TexHomorun Onokuend: PoW (Proof-of-work) u PoS
(Proof-of-stake);
— OCHOBHBIE CTIOCOOBI MHBECTUPOBAHHUSI B KPUITTOBAIOTHI;
— 0CO0EHHOCTH CYIIECTBYIONINX TOPTOBBIX KPUIITOBAIIOTHBIX TUIOIIAJIOK;
— 0COOCHHOCTH TPUBJICUEHHUS (PMHAHCOBBIX CPEJICTB C ITOMOIILI0 MEXaHM3Ma NEPBUYHOTO BHITYCKa
monet (ICO).

yMeThb:




- pa3janvdarb OCHOBHBIC TIOHATUA TEXHOJIOTHU OJIOKYEHH H yYKa3arb NPUMEPBI TOI'0, KaK OHHU
PCaIn3yrOTCA B IIPOCKTAX,

— Ha3BaTb OCHOBHBIX UI'POKOB M YYAaCTHUKOB KPUIITOPBIHKA U OIMCATh UX B3aUMOCBS3H;
— OOBSACHHUTH MPAKTUYECKYIO MOJIb3Yy OJIOKYEHH B IPOEKTE.

BJIaJeTh:
— METOJaMM U MHCTPYMEHTapUeM pacuyeTa TOKCHOMHKHU.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO
Bo BpeMs TeKyIero KOHTPOJIst CTYJCHT IOJDKEH YMETh OTBETUTH Ha CIIEIYIOLINE BOIPOCHI:

1. Kakue TUIBI OIOKYEHHOB CYIIIECTBYIOT?

2. Yro Takoe 3ajaya KOHCEHCyca?

3. Kakumu cBorcTBaMH 001a71aeT KOHCEHCYC, OCHOBAaHHBIM Ha JJOKA3aTEIbCTBE BHINOIHEHUS paboThI?
4. Kak ycrpoeH KpuntorpadguiecKiuy aaropuT™ ¢ OTKPBITHIM KITF04oM RSA?

5. CdopmynupynTe 3a7aqy J0Ka3aTeIbCTBA C HYJIEBBIM Pa3IIallICHUEM.

6. Kak ycTpoeHn anroputm pasneneHus cexpera mno cxeme [llamupa?

7. Kakue BO3BMO)KHOCTH €CTh B SI3bIk€ BUTKOMH CKpUTIT?

8. Kaxk ycTpoensl Mukporuiare:xu B butkonne?

9. Kak yctpoen s3p1k Conunutu?

10. Yo Takoe BU3aHTHUHCKH yCTOMUMBBIE aITOPUTMBI KOHCEHCyca?

11. Kakue Tumbl ceTed U MPOLEeCCOPOB BBIACIAIOT B 33/1a4€ BU3AHTHUHCKH YCTOHUMBOTO KOHCEHCyca?
12. ApxutekTypa hpeMBOpKa DK3OHYM.

13. Kak ycTpoeH KOHCEHCYC C JIeIETMPOBaHHBIM JI0Ka3aTeIbCTBOM 00JIaIaHusl IOJICH?

14. Kakyto 6mok4ert u opduernt nHGOpMAIHIO MOKHO U3BJIeYb O ceTH buTknon?

15. Yto Takoe MpUBaTHBIK YMHBIH KOHTPAKT?

Bo Bpemst 3aHATHH MOTYT IPOXOANTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMalIHUM 3aJaHUEM.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[Tpumepsl BoripocoB utst [udGepeHTMPOBAHHOTO 3a4eTa!

. bilokyeuH: onpeneneHne, CBOWCTBA, IPUMEPHI.

. JlokazaTensCTBO BBIMOMHEHHS pabOThl B ceTH buTkomH.
. Kpunrorpaduueckue xamr pyHKInu.

. 3a1aya KOHCEHCYyCa.

. Monudukanus OnokueitH-cereit: xapadopku u coprhopku.

. ICO. Crypro fundraising.

. Ucnionb3oBanme OOKYEHH-TEXHOJIOTHH B UTPOBOi nHAycTpuun (GameFi).
. JleienTpanu3oBanHbie aBTOHOMHbIE opranu3aimn (DAO).

1

2

3

4

5. MuKpoIuIaTeXu 1 YMHbIE KOHTPAKThI.

6

7

8

9

10. TIpumeHeHue MeTaBCeIeHHBIX B OU3HECe.

Kpurepun onennBanus

Onenka ommuyHO (10 OGamnmoB) - BBICTABISICTCSl  CTYAGHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU

MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
HPUHATHIX PELICHUH.



Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUU.

Onenka omm4yHO (8 OamwioB) -  BBICTAaBISIETCSl  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
peLIeHNH, C HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopouio (7 6ayuioB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aijIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IOJIy4YEHHbIC 3HAHUS Ha NPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEJIOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWHW, JONycKarolleMy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHSATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEeYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBINA HE 3HAeT OonblIeii yacTu
OCHOBHOTO COACp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT TrpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimune ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECKHX
3aj1ay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHblli 3a4eT MPOBOJAUTCS B (QoOpMaTe BBINOJHEHHUS WTOTOBOTO 3ajaHus. Ha
BBITIOJTHEHUE OTBOIUTCS He Oosee 60 MUHYT.



