MHWUHUCTEPCTBO HAYKHK W BBICIIETO OFPA3OBAHU A PO
@caepanbHOE TOCY JAPCTBECHHOC OF0HKETHOE 00pa30BaTeILHOC
VUPCHKIACHUC BBICIIICTO 00Opa30BaHHS

«KyOaHCKHiT TOCY TaPCTBCHHBIH YHHBEPCUTCT
(®I'BOY BO «Kyb6I'Y»)

DakyIbTET KOMIBIOTEPHBIX TEXHOJIOTUH U MPHUKIATHOM MaTeMaTHKH
Kadeapa BEIMHCTHTE TBHBIX TEXHOJIOTHH

«02» urona 2026 r.

PABOYA A NPOTPAMMA YYEBHOMWU JAUCLIMUIIJIUHEI
b1.B.05 «bioK4eiiH: TeXHOJOIMH M HHCTPYMEHThI Pa3padoTkm»

Hampasncuue moarotosku 02.04.02 OyHaamcHTaabHas HHQOPMAaTHKA U

HHO)OPMAITMOHHBIC TCXHOJIOTHH
(KOI[ H HAUMCHOBaAHHUC HaHpaBHCHHH HOZLFOTOBKH/CHGL[H&HLHOCTI/I)

Hampasnenunocts (mpodrne) "UHTE IIEKTY aTBHBIC CHCTEMBI H TEXHOIOTHH "
(HaMMEHOBaHWE HATIPABIICHHOCTH (MTPOdUILT) CrICIUATA3AIH )

[Iporpamma noAroTOBKH aKaACMUYECKAS
(akajieMuuecKas /pUKIIaIHas )

®opma 00y UCHHUS OUHAS
(ouHas, OUHO-3a04Has, 3a09HAA)

KBamu(pukaipisa (CTCIICHD) BT CKHHKA MAarucTp
(bakaliaBp, MarucTp, CleHHATUCT)

Kpacuogap 2026



2
Pabouas mporpamma aucuumuinabsl b1.B.05 - brokuelH: TEXHOJIOTUA U UHCTPYMEHTHI
pa3pabOTKM  COCTaBJ€HAa B COOTBETCTBUU C (peACpaTbHBIM TOCYIAPCTBEHHBIM
o0Opa3oBaTenbHbIM CTaHAApTOM BhiciIiero obpaszoBanusa (OI'OC BO) mo HanpaBieHuio
noarotoBkn  02.04.02 «®ynpamenranbHas wHGOpMaTHKa W HHQPOPMAIMOHHBIC
TEXHOJIOTHI)

[Tporpammy coctaBuii(n):
C.T'. Cununa, 10NEHT, KaH/. TEXH. HAyK /)

n.0. (Damzmm, JOJDKHOCTD, YU€HadA CTCIICHDL, YUCHOE 3BaHHC (/ IO AITHMCH

Pabouas nporpamma auciuriubsl b1.B.05 - biokueliH: TEXHOJIOTHU U UHCTPYMEHTHI
pa3paboTKK yTBEPKJICHA Ha 3acelaHud Kadempsl BHUACTUTEIBHBIX TEXHOJIOTHMA
npotokoyt Ne 11 «14» mas 2026 r.

e

. o. 3aBenyromero kadenpoii (pazpadorunka) [Ipuxompko T.A. L ¢

\

(daMuIVIsT, THUITHATH Y mommics

YTBepxkacHa Ha 3acelaHWM  yueOHO-METOAMYECKOW KoMuccHH  (pakysbTeTa

KOMIBIOTEPHBIX TEXHOJOTMH M MPUKIAAHON MaTreMartuku mpoTokosn Ne 3 «15» mas
2026 .

/

[Ipencenarens YMK dakynsrera JlobpoBonbckas H.FO. Le—"

(baMUITHSL, THUTTAATHT TIOAMHCH

PenenzenTsr:

lNapxyma O.B., monient xadenps uadopmarmornasix Texuonoruit ®bI'OY BO
«Kybanckuii ToCy 1apCTBEHHBIN YHUBEPCUTETY, KAHAUIAT (PU3UKO-MATEMATHICCKIAX
HayK.

Cxanaxo Y.A., pgomear KBBY wum. C.M. [llremenko, &kaumugatr (HU3AKO-
MaTeMaTUYECKUX HAYK, TOLECHT



3
1. OEJH U 3AJJAYHN OCBOEHHA THCHHILINHDBI

1.1. Heah ocBOEHUA TMCITHILTMHBI
[Memm uzyuenusi quciuiiinabl «b1.B.05 - BiiokueliH: TeXHOJIOTHH H HHCTPYMEHTHI pa3paboTKu»

onpesieNieHbl de/lepaibHBIM TOCY/IapCTEEHHBIM 00pa3oBaTeIbHBIM CTAHJAPTOM BhICIIEro 0Opa3oBaHUs
(®I'OC BO) mno wnanpapnenuio 02.04.02 OyHmaMeHTalbHad HWHPOpPMATHKA H HHPOPMAIHOHHBIC
TEXHOJIOTHH HANpaBIeHHOCTL (Tpodmwin) " HHTEICKTYaIbHBIC CHCTEMBI H TEXHOJOTHH " B paMKax
KOTopoH mpemomaeTcsi auciuiuinHa. llenh ocBoeHHS AMCHMIUIMHBI: HM3VUHTL paclpeIe/icHHbIC
MPOTpaMMHBIC CHCTEMBI, MPUHIHILI (GyHKIMoHUpoBaHu P2P M HHCTpYMEHTHI padoThl ¢ CHCTEMaMHU
pacripeiesieHHOTO peecTpa (OnokueitH) u kpuntopamoTamu (Bitcoin, Etherium)

1.2. 3axauM JUCHMILIMHEL

— OcBocHHE TCOPETHUSCKUX OCHOB TOCTpoeHUs cHcTeM P2P u Gmokuein.

— M3yueHue OCHOBHBIX IPHHITAIIOB (PYHKITMOHHPOBAHHUA KPHITOBAJIOT.

— llogyueHHe TpaKTHISCKHX HABBLIKOB paboThl B ceTH Bitcoin u Etherium u paspaboTku BeO-

MPUJIOKEHHH SIS B3AUMOJICHCTEHS ¢ OIIOKYSHHOM.

— OcBoeHHUe SA3bIKA POTPaMMHUPOBaHHUs cMapT KoHTpakTor Solidity

1.3. MecTo MUCHMILTHHELI (MOXYJ/ISA) B CTPYKTYPe 00pazoBaTeILHOI ITPOrpaMMBbI

Jucnunnuna «baokueWH: TeXHONOTHH H HHCTPYMEHTHI pa3paboTKH» oTHocHTes K «YacTs,
dopmupyeMasi yuacTHUKaMH oO0pasoBaTelIbHBIX OTHOIIeHHH» bioka 1 «/[MCIMIUIMHBI (MOTYIIH)»
yuyeOHOro IJIaHa. 3aHATHS [POBOITCH HAa AHIJIMHCKOM $3bIKE C IIOMOIIBK JIMCTAHITHOHHBIX
TEeXHOJIOTHH.

1.4. IlepeyeHs IIAHUPYEMBIX Pe3yIbTATOR 00yUeHHS M0 TUCLHMILTIHE (MOIYTIO),
COOTHECEHHBIX ¢ IVIAHUPYEeMBIMH Pe3y/Ih TATAMU OCBOSHHS 00pa30BaTe/ILHOM Ipor paMMBL

Hpouecc OCBOCHH A JHCIHILIHHEI HalIpaBJICH Ha (bOpMHpOBaHI/Ie CICOVIOMHUX KOMIICTCHITHH:

PesymbpTars 00yUueHNUS 110 AWCITHTUTHHE

Kon n HaumMeHOBaHIEe HHINKATOpa™
P {3naem, yumeem, gradeem (HUGLIKY WY ONbIM JeAMeIbHOCTL))

ITK-1. CroocobeH AeMOHCTPHPOBATH OOLICHAYUYHLIC $A30BBI¢ 3HAHMS MATeMATHUCCKHX H €CTCCTBCHHBLIX HAYK,
¢yHnamenTaabHOH HHPOPMATHKH H HHPOPMAIMOHHBIX TeXHOJIOTHI{; clocofeH MPUMEHATHL B npodeccHOHATLHOI
JeATeILHOCTH COBPeMeHHBIC S3LIKH NPOrpaMMHPOBAHHA H MeTOILI Napa/ielbHoH 00padoTKH JAaHHEIX,
OMEPAIHOHHBIC CHCTEMBI, WIEKTPOHHBIE (HOIHOTEKH H TAKETHI NPOTPAMM, ceT¢BbIe TEXHOJIOTHH.

TIK-1.1. SHaeT OCHOBHL HAYTHO- | JHaeT OCHOBH HAYTHO- MCCIEAORATENECKOM OeATeNEHOCTH B 00NacTH
WCCTIeIOBATEIRCKOH MeATeTEHOCTH B OONACTH | paclpefeneHHBIX TeXHONOTHH, BIafeeT 3HAHHEM OCHOB (GInocoGuH 1
MHQOPMATTHOHHBIX TeXHOIOTHH, RI&JIeeT | METOMONIOTMH HAVKH, 3HAHWEM METOMOB HAYUHEIX WMCCIENOBAHMI |
3HAHHEM OCHOB (HIOCOGHMH ¥ METOIONOTHH | HABRBIKAMHE MX TPOBEISHHS.

HAYKH, 3HAHHEM MeTOIOB HAYTHEIX

HCCTIe JOBAHHH M HABEIKAMIT 11X TIPDOBE JCHITA.

[IK-1.2. ¥YMeeT MpHMEeHATE TONYUICHHEIE 3HAHNA
B 00NacTH (yHIAMEHTANEHEIX HAYTIHEIX OCHOBR
TeopHH MHGOPMAIIM M pellaTh CTaHIapTHEHE
3a0a9n B coOCTBeHHOH HAYTHO-
HCCIISIOBATE NBCKOI TeATeIEHOCTIL

YmeeT TIPUMEHATE TIOJIYUCHHEIE 3HAHIA B obmacT CI)YH,I[EIMGHTB.J'IBHBIX
Hay4IHEIX OCHOB T€OPHH I/IHCl)OpMB.L[I/II/I 1 pelIaTh CTaHOAapTHEIC 3adaqi
PacIpeIeIIeHHBIX CHCTEM B coBCTBEHHOH Hay4HO- HCCIeqoBaTeIbCKOH
JEATCIIBPHOCTH.

ITK-1.3. HMmeer npaxkTHYecKWi OIBIT HAYYHO-
HCCTIeZIOBATENhCKON IeATETFHOCTH B OONACTH
HHQOPMAITHOHHBIX TEXHOMOTHI.

Hmeet HpEIKTHLIGCKI/Iﬁ OITEIT HAy41HO- HC CHGI[OBETGHBCKOI‘/JI
HCATCIIBHOCTH B obnacTH pacimpeeJICHHBIX TEXHOIOTHIH.

ITK-3. CnocoGeH NMOHUMATL H HPHMEHSATH
COBpPeMEHHBIIE MaTeMaTHUeCKHil amnmapar,

B HayY1HO- HCCIEA0BATEILCKOH M l'lplfllf.l'la,[[HOﬁ JCATECILHOCTH
OCHOBHBI¢ 3aKOHBI €CTCCTBOIHAHIA, COBPEeMEHHLIC HA3BIKH

[IporpaMMHpPOBaHHA H IIporpaMMHOE oﬁecneqelme; OII¢PallTHOHHLIC CHCTCMBI H CETEBLIC TEXHOJTOIHH.

IIK-3.1. 5SHaeT OCHOBHBIE METONEL
NPUENIHBIX  33/184, COBPEMEHHBIE
MHQOPMATTMOHHBIX TEXHOTOTHIA.

PeIIeHIA
METOHbL

3HAET OCHOBHEIE METOIEI PEIIeHIT IIPHEKIIaAHBIX 3a4a49, COEPEMEHHEIS
METOHBL I/IH(pOpMaL[I/IOHHB]X TEXHOIOTHIAL.

TTK-3.2. Ymeer KOPPEKTHO ohOpPMHTE
PE3yABTATH HAYYHOTO TPY/a B COOTBETCTBHH C
COBPEMEHHEIMH TPeGOBaHMIMH.

YmeeT KoppekTHO oQOpPMHTE Pe3ylbTaTh
COOTBETCTBHA C COBPEMEHHEIMH TPeSOBAHMAMHE.

HAYYHOTO Tpyda B

IIK-3.3. Wmeer TIpaKTHISCKIH OMEIT | HMmeerT mpakTHdIecKmii OIEIT HCIIONE30BAHMA ceTH HHTepHer,
HCTIONE2CRAHNA ceTnt WurepHet, | aHHOTHpORaHNS, pedepnporanis, SHOTHOIPapIIeckore PasblCKaHHA
AHHOTHPOBAHHS, pedepHpoBaHA, | M OIHCAHHA, OIEIT PAGOTEL ¢ HAYIHEIMHE HCTOUTHHKAMH.
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Ko n naumenoranme nujpukatopa™®

Peaynbrarhl 0Oy UeHHS TIO JUCIATITHHE
{3naem, yumeem, gradeem (HUGLIKY WY ONbIM JeAMeIbHOCTL))

GudnHorpadIeckoro PasLICKaHNd H OIIHCAHNL

OTIBIT ‘paﬁOTBI C HAYUYHBIMH HCTOYHMKA M.

IIK-7. Cmocoden yYTa"Hang/MBaTh, aAJMHHHCTpHpOBATL NporpaMMHbbie CHCTEMLI, peaAJIHIOBLIBATL TeXHHUYECKOE

CONPOBOKIACHHA HH(IJOpMEll_[HOHH])lX CHCTEM;
ANMApATHO- PO paAMMHLIMH KOMILTERCAMH

HHTEeI'pHPOBATL HH(])OPMEI[[HOHHBIB CHCTEMBI € HCIIOJILIYEMEIMH

I[IK-7.1. 3HaeT METOOHKY
METOOMKH HHTeTPHPOBAHHA ¢
HCIIONB3YeMBIMH  AIapaTHo-

KOMILIEKCaMM.

YCTaHOBKH
AOMIHHCTPHPOBAHI TIPOTPAMMHEIX CHCTeM H
CHCTEMEL
TIpOTPaMMHEIMK

H

c

SHaer METOOHMKY YCTAHOBKM M aIMIHHCTPHPOBAHIA TIPOTPaMMHBIX
CHCTEM M METOAMKH MHTCIPHPOBaHMA € CHCTEMEBI C HMCIIOIB3YEMBIMIA
arnmapaTHO- IIPOTrpaMMHBIMIT KOMITTIEKCAMN.

Ymeer

IMK-7.2. ¥YmeeT peanu3OBBIBATL TEXHHYECKOE PEaT30BbIBATH TeXHMICCKOe COTIPOBOMKIEHUE
CONPOBOMIE HHE MHOOPMATTMOHHBIX CHCTEM. MHQOPMATMOHHBIX CHCTEM.

[IK-7.3. MmeeT npaxruieckuii olblT paspadorkn | Umeer MPaKTHIe CKHHA QIIBIT PazpaboTkn HHTEIpaLin
WHTETPAMK  WHGPOPMAITMOHHBIX ~ CHCTeM ¢ | WHGOPMAIMOHHBIX  CHCTEM ¢ WCTIONB30BAHMEM  aTapaTHO-
HCTIONB30BAHMEM  allapaTHO- TPOTPAMMHBIX | MPOTPAMMHEIX KOMITIEKCOB.

KOMILIEKCOB.

PeBy.]'IBTaTBI OﬁyquI/IH Mmoo OUCOHIUTMHE JOCTHTAIOTCA B paMKaxX OCVINCCTBICHHA BCCX BHOOB
KOHTAKTHOH M CaMOCTOSITCILHOM pa60TI;I 06yqa10mnxc>1 B COOTBCTCTBHH C VYVTBCPHKIACHHBIM y‘le6HBIM

ILJTaAHOM.

I/IHI[HKE[TOPBI JOCTHXKCHHA KOMHGT@HHHﬁ CHUHTAKTCAH C(l)OpMHpOBaHH]:.IMH npH JOCTHXKCHHH
COOTBETCTBYRIIHX HM PE3YJIIETATOB 06yquH${.

2. CTPYKTYPA H COJAEPKAHHUE JAUCIHNILIIHBI
2.1. PacripenesieHHe TPYX0EMKOCTH JUCITHILTHHGI 10 BHIAM padoT
O0mas TpyJ0EMKOCTh TUCIHILTHHEI CocTapaseT 5 zau.ed. (180 wacom), UX pacmupeneiicHUE 110
BHJIaM paboT MpeAcTaBiIcHo B TadmuIe (ia ctyaeHToB ODO)

DopMa oOyUeHHS
Ouvnas OO 3a04Has
Besiv 3a04HAs
Buy pabote
Hacos 1 X X h¢
CeMecTp | ceMecTp | ceMecTp Kypc
(1ackr) (4acer) (1achl) (1ackr)

KonrakTHas paGora B Tom uncie:| 36,3 363
AYIUTOPHBIE 3aHATHH (BCEro): 36 36
B Tom uncie:
3ausaTHI JISKITHOHHOTO THIIA 18 18
3auATHs ceMHUHAPCKOTO THIIA
(CeMHHApPBL, NPAaKT. 2aHITHS )
JlabopaTopHbBIe 3aHITHS 18 18
HNHuast koHTpoILHASA padoTa 0.3 0.3
KonTposk caMocTOSI TeIbHOM
paboThI
IIpomesxyTounas atrectanus (MICP) 0.3 0.3
CamocTosTem-HaA padoTa, B ToM 118 118
qucie
B Tom uncie:
Kypcoras pabota
1Ipopabomra yuebnoeo 50 50
(MeopemuuecKozo) Mamepuaia
Buinonnenue uHouUOVATLHBIX

- 50 50
3A0aHUTE (HOOZ0MOBKA




Qopma o0yUeHHS
Ounas Sl 3a04Has
B - Beero 320U HAS
HAP JacoB 1 X X h¢
CeMeCTp | cemecTp | CeMecIp KYpC
(Jachl) ("achr) (JacheI) (4acel)
coobuieHuil, npeseHmayuii)
Pedepam
1lodzomoska Kk mexyuiemy 18 18
KOHMPORIO
Koutposs: bk3aMeH 25,7 25,7
IToaroToBKa K BK3aMEHY 25,7 257
5 B Tac 180 180
Oo6mas
TPYHOSMKOCTE |B T.q.pK;)GILTTe;KTHaﬂ 363 36,3

2.2. Cogep:rkanMe TUCIIATLTHHLI:
Pacnipenesienne BuioE yueOGHOU paloThl B HX TPY/IOSMKOCTH IO pazjieliaM JTHCITUTITHHBL.

Pasmenel MUCTUILTHHLL, H3YUaeMbBIe B 1 CeMecTpe (ouHas gopma)
KoanuecTBo yacoB
Ne AyautopHas BHeAyARTO
R HammenoBanue pasaesion Boero - pHas
paboTta
JI 113 JIP CPC
1 2 3 4 5 6 %
1. Bitcoin. 68 8 10 30
] Ethereum. 66 8 8 50
3. TON. 20 2 18
HUTOI'O mo pazaenam TUCITATLTHHEI 154 18 18 118
Kourposs camoctostenbaoi padorel (KCP)
IIpomexyTounag atrectanus (MKP) 0,3
IloaroToBKa K TCKVIICMY KOHTPOIIIO 25,7
OO01mast TPy 0EMKOCTh IO AHCIHIDIHHE 180

[Ipumeuanue: JI — pexnun, KCP — KOHTpoJBHBIC M caMOCTOSIT/IBHBIC paboThl, JIP — mabopatopHbie
sansTus, CPC — camocTosrenbHas pabora cryenTa, JI-noxnan, PI'3 — pacueTHo-rpaduveckoe 3a/jaHne.

2.3. Coaep:kaHHe pa3iesioB THCIHHTLTHHBI:

2.3.1. 3auarTuda JeKIHOHHOI0 THIIA

Ne Hanmenoranue Cojlepxkanue pazzena Qopma
paz/ena TEKYIETO
KOHTPOJISI
1 1 3 4
1. JP

Double spending.  Cryptocurrency  history.  Satoshi
Nakamoto publication. Bitcoin architecture. Network safety.
BitcoinCash. Cryptographic and distributed algorithms in
Bitcoin.

Bitcoin
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Z Bitcoin addresses and wallets, transactions. Bitcoin IS P
examples. Multisig-addresses. Copay and official client
usage examples.

3. Bitcoin node, network communication. CLI and RPC JIP
interface.
4, Etherium architecture and project history. Ethertum Classic. JIP

Hierarcheal deterministic wallet, addresses. Etherium smart
contracts. Solidity basics.

3. Ethereum tokens. ERC20 smart contracts. ICO. Metamask. P

Token smart contracts deployment and communication from
Ethereum ..
web application.

6 JIP
Blockchain services. Legal regulations of blockchain and
cryptocurrency usage in various countries. DAO. SSI

7 ; ; JIP

TON TON blockchain. Architecture, components and tools.
2.3.2. 3aHATHH CEMHHAPCKOT0 THIA (IIPAKTHYECKHE / CEeMHHAPCKUE 3aHATHH/
JIaGopaTopHbIe padoThi)
3-ii cemMecTp
®opma
Ne HammeHnoBaHue 1abopaTOpHBIX paboT TEeKYIIETO
KOHTPOJIS
1 2 3
1. o Jamura JIP
Bitcoin 1
2. Bitcoin 2 Jamuta JIP
3; 3 JIP
Bitcoin 3 Afiure
4. 3 JIP
Bitcoin 4 AT
5. |Ethereum 1 3amuta JIP
0. Jamuta JIP
Ethereum 2
7. 3amuta JIP
Ethereum 3

3amuta JabopatopHoi padotel (JIP), BeimomHenue Kypcoporo mpoekTa (KII), kypcoBoii paboThl
(KP), pacuetno-rpaduucckoro zamanusa (P13), mamucanue pedepata (P), acece (), komwmokpuym (K),
TecTupoanue (1) W T.1.

2.3.3. IIpumMepHas TeMaTHKA KYPCOBBIX padoT (IIPoeKTORB)
KypcoBble POSKTHI HE 1IPE/TyCMOTPEHBI

2.4. llepeyeHb YUeOHO-METOAMUYECKOTO 00ecTieyeHHS JJISl CAMOCTOATEIHLHOMH PadoThI
00 yUAIOIIMXCSA TI0 JUCIMILTIHE (MOIYITIO)

Hepequb y‘le6H0-MeTO,E[I/IIIeCK01"O obecIe e HUA JUCTTHIIIIMHEI I10

Ne Bun CPC BBITIOJTHEHHK) CaMOCTOATEILHOH paboThl
1 2 3
1. |Pabotac IMenoxos C. A. , Uepnonpyiopa E.  IlpoekTupoBaHue  pacripeeleHHbIX

JICKITHOHHBIM HH(bOpMaHI/IOHHLIX CHCTCM | KVpC J'IeKI_IHﬁ Mo JUCTTHUILIIIHHE <(Hp06KTHp0BaHI/Ie
MaTepHaIOM pacIpeac]ICHHEIX HH(I)OpMaI_IHOHH]:.IX CHCTCM>» . y‘IG6HOG nocooue.-




-
Openbypr: OpeHOYPICKUH — TOCYJApPCTBSHHBIH — yHHBepewTeT, 2012 -
http://biblioclub.ru/index.php?page=book red&id=260753&sr=1

2. |HUzyuenue Bonkopa T. , Hacelikuna JI. PazpaGoTka cuctem pacnpe/ieneHHOH
TEOPETHICSCKOTO |00paboTKH JaHHBIX: YIeOHO-METOHISCKOE mocodne. - Opendypr: OI'Y, 2012
MaTepHaia K - http://biblioclub.ru/index.php?page=book red&i1d=259371&sr=1

Tab0paTOPHBIM
BAHATHSIM

3. IToproroeka K I'puropses, M. B. IlpoektupoBanue HHGOPMAITHOHHBIX CHCTEM :
3aYeTy vueOHoe nocobue juis pyzoe / M. B. I'puropees, H. U. I'puropsera. — M. :

Uz narensereo Opaiit, 2017 — - https://biblio-online.ru/book/394E4411-
7B76-447-BD2D-C3B981BEC3BS.

YueOHO-MeTOTHIeCKHe MATEPHAIBI JIUIST CAMOCTOATETbHOH paboThl 0OYHAIOMMXCS W3 THCITA
HHBAIH/IOB H JIHIl ¢ OTPAHHYEHHBIMH BOZMOKHOCTAMH 3/10poBbsi (OB3) npejocraeisitoresd B Gopmax,
aTalITUPOBAHHBIX K OTPAHHYSHUSAM HUX 3I0POBBS U BOCTIPHIITHA HHPOPMAIIHH:

JIns |1 ¢ HAapyIISHHSIME 3PCHHEST:

— B MeYaTHOU (hOopME YBETHUCHHBIM IIPHPTOM,

— B (popMe BIIEKTPOHHOTO JIOKYMEHTA,

JIotst JIi11 ¢ Hapy IeHHSIMHE CITy Xa:

— B IIe9aTHOH (hopme,

— B (hopMe DICKTPOHHOTO JOKYMEHTA.

JI1s THIT ¢ HAPYIISHUSIMEA OTIOPHO-IBHTATEILHOTO alllapara;

— B IIe9aTHOH (hopme,

— B (hopMe BIIeKTPOHHOTO JJOKYMEHTA,

JlaHHBIH TepeueHb MOMKET OBITh KOHKPSTH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTSHTA
00VYUaTONUXCAL.

3. OBPASOBATEJBHBIE TEXHOJIOTHH, TIPHMEHAEMBIE TIIPH OCBOEHHH

JUCITHILTAHBI (MOJIYJIS)

B cootBeTcTBHM ¢ TpeboBaHmsmMu OI'OC B mporpaMma JHCHHILUIHHBI TIPEIyCMaTpHBAST
WCIIOJIL30BaHHe B y4eOHOM Mpolecce CHeAyINmuX obpasoBaTelibHBIC TEXHOJOTHH: YTEHHE JICKIHH C
UCHOJILOBAHUEM MYJIbTUMEMHHBIX TeXHOJIOTHH; JUCTAHIIMOHHOE OOVYEHHE; METOJ MallblX IPYIIIL,
pazdop MpaKTHUSCKUX 33124 U KeHCOB.

[Ipu oOyYIeHHH HCTIOIB3VIOTCA CIISAYIOMHE 00pa20oBaTeNIbHBIC TeXHOIOTHH!

— Texuonorusi CHUHXPOHHOTO H ACHHXPOHHOTO JIUCTAHIIMOHHOTO OOYUYeHHs — JEKIMH H
nabopaTopHbIE 3aHATHS TPOBOJATCA OHJIAHH € HCIONB30BAHHEM TPAHCISIMH 10 ceTH HHTepHer.
CTyAcHTHI HOMYYAIOT 33JaHHS B CHCTEMe VIIPABJICHUS TUCTAHIIHOHHBIM oOyuenneM Moodle, cnaror Ha
MPOBEPKY 3aJaHud TpH TOMOIMH yucOHoro BeO-cepBepa KyvOI'Y, cepeuca GitLab uw LMS Moodle.
[IpemomapaTeTH MPOBSPSIIOT, ONICHHBAIOT H KOMMEHTHPYIOT permeHus B LMS Moodle.

— Texuonorusi pasHoypoBHeporo  (quddepennupopanHoro) oOyUeHHS —  Tpe/ojaraet
OCYINECTBIIGHHE TIO3HABATEJILHOM  JISATEJILHOCTH  CTYJGHTOB ¢ YU8TOM WX  HHIAUBH/IYAIBHBIX
crocoOHOCTeH, BO3MOIKHOCTSH H HHTSPECOB, MOOMIPSAs UX PeaM30BLIBATE CBOH TBOPUSCKUH HMOTSHITHAL
Cozmanue W HUCHONB30OBAHHE [JUATHOCTHUSCKUX TECTOB SIBIIISTCA HEOTLEMJISMOH YacThiO JAHHOH
TEeXHOJIOTHH.

— Texuonorusi MoJAyJALHOTO OOVUSHHUS — TIPEYCMATPUBACT JISJICHHE COJIepKAHUS JIHCITMIUIMHBI HA
JIOCTATOYHO aBTOHOMHBIE pas/ieibl (MOJIyJIH), HHTerPHPOBaHHLIE B OONHH KYpC.

— HWndopmamuonHo-koMMyHHKaAOHHbIe  TexHomorun  (MKT) - pacmmupsiior  pamk
o0pazoBaTelIBHOTO  TIPOIlecca, TOBBIMAA  €T0  MPAKTHUYSCKYK)  HAINPABIGHHOCTh, CHOCOGCTBYIOT
WHTEHCH(DHUKAIIMH CaMOCTOSITeIbHOM paboThl YUAIIMXCS H TIOBBINISHUAIO TIO3HABATEIILHOM aKTHBHOCTH. B
pamMrax MIKKT BeiaesnsitoTes 2 BHIa TEXHOJIOTHHN:

— TexHoM0THS HCTOIB30OBAHUS KOMIBIOTSPHBIX MPOTPaMM — MO3BOJsIeT >(P(EeKTUBHO TOMOIHHUTD
mpolece oOyUSHHUS SIRBIKY HA BCEX YPORHSIX.
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= I/IHTepHeT-TeXHOJ'IOFI/II/I — HOpeaoCTaAB/AIOT HMIHPOKHC BO2ZMOMKHOCTH JJIA ITOHCKA HH(bOpMaI_II/II/I,

pa3paboTKH HAYYHBIX MPOSKTOB, BEICHHUS HAYUHBIX HCC/ICTOBAHHM.

— TexHonorusi HWHIWBHIYAIW3AMH o0yuYeHHS — T[IOMOTaeT pealli30BLIBATL  JIHTHOCTHO-
OpHEHTHPOBAHHBIH MMOJIX0)T, YIUTHIBAS HHAUBHAYATbHBIE 0COOSHHOCTH H MOTPEGHOCTH YUAIHXCS.

— IlpoekTHass TeXHOJOTHA — OPHSHTHPORAHA HA MOJCIHPOBAHHE COIHATIBHOTO B3aUMOACHCTRHS
VUAIUXCS € MEJIBI0 PeMISHHS 331a9H, KOTOpast ONpeIeisieTCs B paMKax MpodecCHOHATHHON MO ITOTOBKH,
BBIJISIISAS TY HJIM MHYIO TIPS IMETHYIO OONACTE.

— TexHonoTHs 00YYSHHS B COTPYIHHUSCTBE — PealIM3VeT HIISH0 B3AHMHOTO 00YUSHHS, OCYIISCTRIIAS
KaK MHIUBUIYAILHYIO, TAK U KOJUIGKTHUBHYIO OTBETCTBCHHOCTD 34 pellicHHe YUeOHBIX 3aa.

— HrpoBasi TeXHOJOTHS — MO2BOJIICT PA3BHBATH HABBIKH PACCMOTPEHHSA PSAIa BO3MOMKHBIX CLIOCOO0OB
penieHus poliieM, AKTHBHHPYS MBINUICHHE CTY/ICHTOB H PACKPBIBAs JIMIHOCTHBIN TOTEHITHAT KAMXKIOTO
YHAIIeTrocs.

— TexHodorHsi pa3BUTHS  KPHUTHUSCKOTO  MBIMJICHHS — €MocoOCTBYeT  (hOpMHUPORAHHIO
PA3HOCTOPOHHEH IMYHOCTH, CIOCOOHOH KPHTHUYSCKH OTHOCHTHCSA K HMHGMOpMAIMH, YMEHHIO OTOHpPATh
HH(OPMAITHIO JIJTS pellleHHs] TOCTABJIEHHO M 3a/1a4H.

KomruiekcHoe HCIoNb30BaHWe B y4eOHOM TIporiecce BCeX  BHINICHAZBAHHBIX  TeXHOJIOTHH
CTHMYIUPYIOT JTHYHOCTHYIO, HHTEJUISKTYAbHYK) AaKTHBHOCTH, PA3BHBAIOT MO3HABATENIBHBIC TPOIECCHI,
CIocoOCTRYIOT (pOopMUPOBAHHIO KOMIICTSHIINM, KOTOPHIMU JOJDKSH 00Ia1aTh Oy IVITHH CTICTIHATUCT.

OcHOBHBIC BHIBI HHTEPAKTHBHBIX 00pa30BaTe/IbHBIX TSXHOJIOTHE BKIIOYAIOT B cels:

— paboTa B MallbIX TPyNmax (KOMaH/e) - COBMECTHas JeATeIbHOCTh CTY/JCHTOB B TPYIIE MO
PYKOBOJCTBOM JH/Iepa, HANpaBlieHHas Ha pelmieHHe o0med 3a7aud MyTEM TBOPUYSCKOTO CIIOIKEHHS
pe3yIbTATOB HH/THBH/YAJThHOH paloThl WICHOB KOMAH/IBI C JeJIeHHEM TIOJTHOMOYHH H OTBETCTESHHOCTH,

— TMpPOSKTHAs TEXHOJOTHSA - HMHIMBHAVAIBHAS WIH KO/UISKTHBHAS JEITENBHOCTL IO oTOOpY,
pacmpele/icHHIO M CHCTEMATH3AIlMH MaTepHala IO ONpeAe/ieHHOM TeMe, B pe3y/bTaTe KOTOpoH
COCTABIIARTCS MIPOCKT;

— aHAIM3 KOHKPESTHBIX CHTYALHH - aHAIW? peajibHBIX MpoOJSMHBIX CUTYAIUH, HMEBIIMX MECTO B
COOTBETCTBYIOMICH 00JacTH PO ecCHOHANLHON TSITeILHOCTH, U MOUCK BAPHAHTOB JIYUIIHX PeIISHHUI;

— pa3’BHUTHC KPUTHUSCKOTO MBINUJICHHS — oOpasopaTenpHas AeSITeNLHOCTH, HAMpaBIeHHAd Ha
pPasBUTHE ¥ CTY/JSHTOB Pa3yMHOTO, PehIeKCHBHOTO MBINIJICHHUS, CIIOCOOHOTO BLIABHHYTH HOBBIC HICH H
YBH/IETh HOBBIE BO3ZMOKHOCTH.

[Tonxon pazbopa KOHKPETHBIX 33/1a9 W CHTYAITHH IMHPOKO HCMONIB3YeTCd Kak MpemnojaBaTesieM, Tak
M CTYJICHTAMH BO BpEMS JICKITHH, TabOpaTOPHBIX 3aHSITHH H aHATH2a PEe3yILTATOB CAMOCTOSITCILHOMH
paGoTel. IT0 OOYCIOBIIEHO TeM, 4YTO TNpPH HCCIeOBAHHH W pelieHHH KaKJIoH KOHKpeTHOH 3a1add
HMeeTCs, KaKk MPapHIo, HeCKOJIBKO METO/OB, a 3To TpebyeT pa3bopa M OICHKH TeJIOH COBOKYITHOCTH
KOHKPSTHBIX CUTYAITUH.

TeMbl, 3a/TaHAS | BOTIPOCHI JUIS CaMOCTOSTENIbHOH paloThl MPH2BaHBI ChOPMHPOBATH HABBIKH
Mmoucka MHQOPMAITHH, YMEHHSI CaMOCTOATeIbHO PACHIMPATh B YIIYOIaTh 3HAHUS, MOJYIeHHBIE B X0/
JICKIHOHHLIX U MPAaKTHISCKUX 2aHATHH.

[Tonxon pazbopa KOHKPETHBIX CHTVALMH IMHPOKO HCHOJB3YVETCS KAaK MpenojaBaresieM, Tak H
CTYISHTAMH TIPH MPOBSACHHN aHATIH3A PE3yIbTATOR CaMOCTOSATSILHOM paboThL

Jast aum ¢ OorpaHHYSHHBIMH  BO3MOJKHOCTSMH  3/I0pOBBS  NPEIYCMOTpPeHA OpTaHH2AIIHA
KOHCYJILTAITHH ¢ HCIIOJIB30BAHHEM HIISKTPOHHOM TOYTHI.

JInst ar ¢ HapyMeHUsIMU 3peHHS:

— B TIeUATHOH (hopMe YBEIMUSHHBIM MIPU(BTOM,

— B opMe IKTPOHHOTO TOKYMSHTA.

JIost Tarn ¢ HapyIIeHUSAMHE Ty Xa:

— B IIeUaTHOH (hopme,

— B dopMe 3IIeKTPOHHOTO JIOKYMEHTA.

JInst TaI ¢ HapyMeHUsIME OTIOPHO-/[BHTATeNILHOTO anmapaTa:

— B TIe9aTHOH opme,

— B dopMe 3TIeKTPOHHOTO JIOKYMEHTA.

JInsg  7uIi ¢ orpaHHYeHHBIMH BO3MOKHOCTSIMH  3JIOPOBBS  MPeJyCMOTpeHAa OpTaHHZAIHS
KOHCYJILTAITHH ¢ HCMIOJIB30BAHHEM BIISKTPOHHOM TIOYTHI.

Jlanupiii  mepedeHh MoKeT ObITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oByuaronuxcs.
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4. OODEHOYHLIE CPEACTBA I TEKYHIEI'O KOHTPOJIA YCHEBAEMOCTH H

00VUaIONTUXCS,

IPOMEKY TOYHOM ATTECT AN

O1neHOYHLIC CpeacTEa IpeAHaZHAUCHEI AJIA KOHTPOJIA H OLCHKH 06pa30BaTeJ'IBHBIX JOCTIDKCHHH

HHCTPYMSHTHI pa3paboTKH».

Or1eHOYHLIC CpeaCTBa BRJIIOYACT KOHTPOJIGHLIC MaTepHAaJILI

OCBOMBIIMX TPOTpaMMy yueOHOM  TUCIUILIHHBI

«Blockchain: TexHomormu u

I MIPOBCACHHA TEKYIIECTO

KOHTPOJIA B opMe TeCTOBBIX 3aJlaHMH, JIOKJIA/la-IPe3eHTAIlMH 110 NPOOJIEMHBIM TeMaM pas/eioB
JIACITMILIHHEL, PA3HO YPOBHEBBIX 38/IaHHH U IPOMEKYTOUHOH aTTecTallii B hOpMe BONPOCOB M 3a/1aHHH

K OK3aMcHy.
CTpyKTYpa OlLIEHOYHBIX CPEICTB I TeKYIIeH H IMPOMEeKYTOUHOI aTTecTalun
HaumeHoBaHHE OIIEHOUHOTO CPEACTRA
Ne Kon v HauMeHOBaHHE —
PesynptaThl 00yueHus Texympii IIpoMexyTounas
n/m HHIHKaTOpa
KOHTPOJIb arrecTanus
ITK-1.1. 3HaeT OCHOBH HAYIHO- 3HaeT OCHOBHI HAYTHO- OTIPOC TIO TEME, Bonpoch Ha
HCCIEIOBATENCKOM JIEATENBHOCTH | HCCIEOBATENLCKOM JIesTeNbHOCTH | maGopaTopHast sksamene 1-22
B 061acTH HHGOPMAITHOHHEIX B 0071aCTH paclIpenee HHBIX paGora
1 TeXHONOTHIL, BlajieeT 3HAHHEM TeXHOJOIHI, BlafeeT 3HaHHEM
OCHOB (pHIOCO(GHH M METOMONOTHH | OCHOB (hHIT0cO(HH H METOAOTOTHH
HayKH, 3HaHHeM MeTON OB HAYUHEIX | HAyKI, 3HAHHEM METONOB HAYTHBIX
HCCNenoBaHni H HaBBIKaMHM HX HcCIenoBaHni H HaBHKaMHM X
TIPOBEACHHL TIPOBEAEHHNA
[IK-1.2. YMeeT IpHMeHATE YMeeT IPHMEHATE IOy 1 HHEIE OTIPOC TIO TEME, Bompoch Ha
TIONYYeHHEIE 3HAHHA B 00IacTH 3HaHHA B 00TacTH nabopaTopHad sk3ameHe 1-22
(hyHIaMEHTATHHBIX HAYUHBIX OCHOB | ¢yHIaMeHTATbHEIX HAYUHBIX paBoTa
TEOpHH HHPOPMAITHH W PETaTh OCHOB TeOpPHH MHQOPMAITHH |
2 CTAHJAPTHHIE 3371391 B pemaTth cTaHgapTHEE 380391
cobcTBeHHON HayIHO- pacIpesieTeHHEX CHCTEM B
HCCIEOBATENBECKOH IEATENRHOCTH. | cOOCTREHHOM HAydHO-
HCCIEIOBATENbCKOH
JesITeTLHOCTH.
[TK-1.3. UmeeT npakTidecKyii Wmeer npakTHIecKii OMEIT OTIPOC TIO TEME, Bompoct! Ha
3 OTILIT HAyIHO- HCCIE0BaTeNECKOH | HaydHO- HCCIeIOBaTeNnbeKoH nabopaTopHas sk3amene 1-22
IeATENEHOCTH B O0NAacTH JeATeNbHOCTH B 00TacTH paGora
HHDOPMAITHOHHEIX TeXHOIOTHH. pacIpefeleHHEX TeXHOIOTHIH
[TIK-3.1. 3HaeT OCHOBHEIE METOIEI | SHaeT OCHOBHEIE METOIEL PEIIEHHI | OIPOC 10 TEME, Bompoch Ha
pelleHHs  TPHKINAJHBIX 34714, | IPHKIaJHBIX 38/a9, COBPEMeHHBbIe | jmaboparopHas sk3amene 1-22
4 COBPeMeHHEIS METOIEL | METONH MH(QOPMAIMOHHEX | paGora
HHQOPMAITIOHHEIX TEXHOIOTT, TEXHOIOTHIA
IIK-3.2. Ymeer KOPPEeKTHO | YMeeT  KOppeKTHO  oQopMITE | ompoc Mo Teme, Bompoch Ha
OohOPMITE pE3YMETATEL HAYYHOTO | Pe3ylbTaThl HAydHOTO TpyAa B | madopaTopHad skzamene 1-22
5 TpyAa B COOTBETCTBHH ¢ | COOTBETCTBHH C COBPEMEHHBIMH | paBora
COBPEMeHHEIMH TpeOOBaHIAMIL TpeGOBaHWIAMIL
[IK-3.3. MmeeT mpaxTHIecKMit Hmeer npakTHIECKHIT OIEIT OTIPOC TIO TEME, Bonpoce Ha
OTBIT HCTIONIB30BAHIA CETH HCTIONEB30BaHNA ceTH MHTepHeT, nabopaTtopHas sk3amMene 1-22
WHTepHeT, aHHOTHPOBAHNA, aHHOTHPOBAHMA, peepHpOBaHIsL, | padoTa
6 pedepupoBaHn, HuGMHOrpadMIeCKOTo PaskCKaHnsa
OUOTHOTPadIecKOr0 PA3EICKAaHNA | H OIMCAHHA OIEIT paboTEH ¢
H ONHCaHW, OIBIT paboTEL C HAyUHBIMH HCTOUHHKAMIL
HAayUHBIMH HCTOUHHKAMIL
TTK-7.1. Juaer METOJUKY | 3HAeT METCAMKY YCTAHOBKH M | OIIPOC IO TEME, Bonpoce Ha
YCTAHOBKH M aJMWUHUCTPHPOBAHWS | 44MHHHUCTPHPOBAHHA nabopaTopHad sk3amMeHe 1-22
TIPOTPAMMHBIX CHCTEM H METOIHKH | MPOTPAMMHBIX cHcTeM H | paBoTa
. WHTETPHPOBAHHMS ¢ CHCTEMBl C | METOAMKH  HMHTETPHPOBAHWA  C
HCTIONE3Y EMEIMH anmapaTHoO- | CHCTEMBI  C  HCIOME3YEMEIMH
TIPOTPaMMHBEIMH KOMILTSKCaAMH. alapaTHo- TIpOTpaMMHEBIMI
KOMITIEKCamMu
IMK-7.2.  ¥YmeerT pealu3OBBHIBATE | YMeeT PEANMIOBEIBATE | OIIPOC IO TEME, Bonpoce Ha
] TeXHHI4ECKoe COIIPOBOXJEHNE | TeXHHIECKOoe CONPOBOAJIEHNE | nabopatopHad skszamene 1-22

I/IHCl)OpMaL[I/IOHHBIX CHCTEM.

I/IHq)OpMaL[I/IOHHBIX CHCTEM.

pabora
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[IK-7.3. Umeer mpaxTidecknit HMeeT MpakTHIECKHMiT OTIEIT OIIPOC TIO TEME, Bonpoce Ha

OTIEIT pazpadoTKH HHTETPAIHN PazpaboTKH HHTeTpaIii nabopaTtopHas aKk3aMene 1-22
9 HMHDOPMAITHOHHEIX CHCTEM ¢ HHDOPMAITHOHHEIX CHCTEM C pabora

HCTIONE30BAHNMEM alnapaTHO- HCTIONE30BAHNEM alnapaTHO-

[IPOrPaMMHEIX KOMITIEKCOB. IPOrPaMMHEIX KOMITIEKCOB.

TunoBsie KOHTPOIBHBIE 33 IaHUS WIH HHbIE MaTepHAaJbl, HeOOXOUMBIE IS OIICHKH 3HAHHH,
VMSHHH, HABBIKOB U (MJIH) OTLITA eATSIFHOCTH, XaPaKTePHAYIONHX YTalbl (POpMHUPOBAHUS
KOMIIETEHITHH B Mpollecce 0CBoeHHd 00pa30oBaTelIbHOM MpOorpaMMbl

TumoBble KOHTPOILHBIE 33JaHHS WIH HHBIe MAaTepPHAJBI, HeoOXoqUMbIe ISl OLIEHKH
3HAHMIL, VYMeHMII, HABBLIKOB ¥ (W) ONBITA JAeATeTbHOCTH, XAPAKTEPH3VIOIIHUX JTAMbLI
¢opvupoBaHHS KOMITETEHLIMI B TIpoliecce 0CBOEHHS 00Pa3oBaTe/ILHOI MIPOrpaMMEBI

LAB1

1. Using Copay open source wallet create Bitcoin wallet. Get some coins from your teacher or group mates.
Alternatively create testnet Bitcoin wallet and get coins from faucet. Find your transaction and address in
Blockchain explorer and make screenshots. 2. Using Copay create multisignature wallet with your group mates in
Bitcoin main net or testnet. Transfer some Bitcoins to it and from it. Find your transactions in Blockchain explorer
and make screenshots. 3. Get the balance of a Bitcoin address as a JSON or XML from a public web service. Take
a screenshot. 4. Write a report document with your screenshots and example JSON or XML responses and upload
it to Moodle.

LAB 2

1. Write a program to compile a transaction sending some Bitcoins from your Copay wallet to your group mate in a
test network. Validate and post the transaction using external service and take a screenshots. Find your transaction
in the blockchain using blockchain explorer service or API and take a screenshot. 2. Write a report with programs
source code, your comments, example and debug outputs, screenshots of Copay wallet and blockchain explorer
service screenshot with your transaction. 3. Upload your report to Moodle.

LAB 3

1. Team work (2-3 students)! Write a program to generate 2-2 multisignature address so transfer from it would
require two users participation in test network. Transfer some coins on it and find your transaction on the
blockchain, take a sereenshot. Write a program creating transaction with two signatures of these users to transfer
coins from generated address. Validate and post the transaction using external service and take a screenshots. Find
your transaction in the blockchain using blockchain explorer service or API and take a screenshot. 2. Write a report
with programs source code, your comments, example and debug outputs, screenshots of Copay wallet and
blockchain explorer service screenshot with your transaction. 3. Upload your report to Moodle.

LAB 4

1. Install Bitcoin Core client for test network. Add a wallet. Send some coins to it. Check your balance via CLI
client. Take a screenshot. 2. Write a program to caclulate sum of address unspent transactions for address in your
wallet via Bitcoin Core JISON RPC API. Take a screenshot. 3. Write a program to create and broadcast transaction
via Bitcoin Core JSON RPC API. Take a screenshot. 4. Write a report with programs source code, your comments,
example and debug outputs, screenshots. 4. Upload your report to Moodle.

LABS5

1. Install Ethereum node with JavaScript/Web3 CLI in dev mode. Add two addresses. Transfer some Ether from
one address to another. Get information about this transaction and its block. Take a screenshot. 3. Write a program
to connect to your Ethereum node via Web3 protocol, create, sign with private key and send the transaction
transferring some ether from one address to another. Get information about this transaction and its block via Node
CLI or your program. Take a screenshot. 3. Install solc compiler, compile an example smart contract with a
variable and two methods to get and set its value. Write a program to deploy a contract. Write a program to call
smart contract’s method to get variable value. Write a program to send a signed transaction to set variable value.
Get information about this transaction and its block via Node CLI or your program. Take the screenshots. 4. Write
a report with programs source code, your comments, example and debug outputs, screenshots. 5. Upload your
report to Moodle.

LAB6
1. Create ERC20 token smart contract and deploy it via Web3 protocol to dev Ethereum node. 2. Write a program
to transfer your ERC20 tokens from one address to another. Check addresses balance programmatically to verify
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token transfer. Take a screenshot. 3. Install an Ethereum wallet, connect it to your Ethereum node and add your
custom token. Transfer some tokens to your wallet address and check address balance in a wallet. Take a
screenshot. 4. Write a report with your code samples and screenshots. Upload your report to Moodle.

LAB 7
Team work (up to 20 students)! Brainstorm an idea for a project, which uses blockchain technology to solve real
world problem and can be financed via ICO. Discuss project architecture and technological stack in your group.
Draw UML use case and Deployment diagrams for your project use cases and architecture. Name your token.
Create ERC20 token smart contract and deploy it via Web3 protocol to Ethereum Testing Network. Distribute the
mnitial amount of tokens to your group members. Take the screenshots. Collaboratively write a paper with your

project details, deployed confract and transaction screenshots. Upload your report to Moodle.

3aueTHO-YK3aMEHALMOHHLIE MATEPHALI /I IPOMEeRYTOUHOH ATTeCTAIHH (K3aMeH)

IlepeueHb BOMPOCOB, KOTOPHIE BRIHOCATCS HA YK3aMCH.
Bitcoin architecture.
Bitcoin consensus algirithm, PoW, network safety.
Cryptographic and distributed algorithms in Bitcoin.
Bitcoin addresses.
Bitcoin wallets.
Bitcoin transactions.
Multisig-addresses.
Bitcoin node, network communication.
Bitcoin node, CLI and RPC interface.

. Etherium architecture and project history.

. Ethereum nodes.

. Hierarchcal deterministic wallet, Ethereum addresses.

. Etherium smart contracts.

. Solidity compiler.

. Solidity types.

. Solidity functions.

. Ethereum tokens. ERC20 smart contracts.

e A
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ICO.

. Token smart contracts deployment and communication from web application.
. Blockchain services.
. Legal regulations of blockchain and cryptocurrency usage in your country.
. TON blockehain architecture.

Kputepui olileHUBAHMS Pe3yILTATOB 00yUeHHS

OneHka Kpurepuu olleHHBAaHHsI IO dK3aMEHY
OIIEHKY «OTIHYHO» 3acIyKHBaeT CTVACHT, OCBOMBIIMH 3HaHHSL,
Bricokwii YMCHHS, KOMICTCHIIMM H TeOpeTHUYeCKMH MaTepHal ©Oe3 mpoOenos;
VPOBEHB «5» BBIMOJIHHBIIAN BCE 3aJaHMsI, IpeaycMOTpeHHbIe YUeOHBIM IUIAHOM Ha
(OTJIMYHO) BBICOKOM KaueCTBEHHOM YpOBHE; IIpaKTHYECKHUE HaBBIKH
1pod)e CCHOHAIILHOTO NIPHMEHEHHS OCBOSHHBIX 3HAHHH ¢(hOPMHPOBAHBI.
C . OIIEHKY «XOpOINO» 3acy’KHBaeT CTYACHT, NPAKTHYSCKH IIOJHOCTBIO
pe'HHHIZ OCBOMBIIMH 3HAHMs, VYMEHMs, KOMIICTEHIIHH H TEOPETHUYSCKHH
NPOBSHbSay mMaTepual, ydeOHbIe 3a/laHMS HE OLICHEHbl MAKCHMAIBbHBIM YHCIOM
(xopomo) 0aJU10B, B 0CHOBHOM cOpMHPOBAT NPAKTHUSCKHES HABLIKH.
b & OIIEHKY «Y/IOBJIETBOPHTEIILHO» 3aC/y3KHBaeT CTY/HT, YacTHYHO ¢
yp(())Pl)sZIr{iBi;Ii npoOenaMH  OCBOMBIIMH  3HAHHS,  YMEHHS, KOMISTCHIMH H
TEOPETHUCCKHH MaTepHas, MHOTHe YyueOHbIe 3amaHus auOO0 He
(YOBJIETBOPHTE
BBIMOJHHI, JHUO0 OHH  OIEHeHbl YHCIOM Oauiop  OIM3KMM K
AEHO) MHUHHUM@ILHOMY, HEKOTOPbIE NPAKTHYECKHE HABBIKH He ¢hOPMHUPOBAHBI.
MUHHMANIBHEIH | OLIGHKY «HEY/I0BJICTBOPHTEIILHOY 3aC/IYKHBAST CTY/IEHT, He OCBOMBINHH
VPOBEHEB «2» 3HAHWA, YMEHHS, KOMIICTSHIIHH H TeopeTHUecKUi MaTepHal, vieOHbIe
(HeY/IOBJIETBOPH | 3a/1aHUs He BBIIOJIHMIL, IPAKTHYECKHE HABBIKH He C(pOPMHPOBAHBI.
TEJIHLHO)
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OneHOYHBIE CPEJCTBA UIST WHBAJKUIOB W JIUI ¢ OTPAHHUYCHHBIMH BO3MOKHOCTSIMH 3I0POBBS
BRIOHPAIOTCS ¢ YISTOM HX HHIHBHAYAIBHBIX TICHXO(QH3HISCKHX 0COOSHHOCTEH.

— TpH HEOOXOTHMOCTH HHBAJIMAAM H JHIAM ¢ OTPAHHUCHHLIMH BO3MOJKHOCTSIMH 3T0POBbBS
[Pe/IOCTARJISIETCS JTOTIOJIHHTEILHOE BPeMsl JIJIS TIOITOTOBKH OTBETA HA BK3aMeHe,

— NpPH TPOBEJEHHH MPOIE/JYphl OICHHBAHHA DPE3YJLTATOR OOyUYeHHS HWHBAIWIOB H JMHI[ C
OTPAHHYCHHBIMHA BO3MOSKHOCTSAMH 3TOPOBBS MPSAYCMATPHBACTCA HCITONB30BAHHE TEXHHUSCKUX CPEICTB,
HSOOXOUMBIX UM B CBSI3H ¢ HX HHIHBHTY ATLHBIMH OCOOCHHOCTIMH,

— TpA HSOOXOAMUMOCTH IsI OOYYAIOIUXCS C OTPAHHUCHHBLIMH BO3MOKHOCTSIMH 3I0POBBS H
HHBAIMAOB TPOIEAYpa OICHHBAHHSA pPE3YJIBTATOB OOVUCHHS MO TUCIHIUIMHE MOKET IMPOBOIUTHSS B
HECKOJILKO DTAIoB.

[Ipore/lypa OIllEHHBAHHS Pe3yJbTATOB OOyUYEeHHS HWHBAJIKHJAOB M JHMI[ € OrPaHHYEHHBIMH
BO3MOSKHOCTSIMH 3TOPOBBSI IO JHUCIHMIUIMHS (MOIYJIIO) MPEIYCMATPUBACT MPEIOCTABICHHS HH(OPMAITHH
B hopMax, aTaNTHPOBAHHBIX K OTPAHHYCHHIM HX 37OPOBBS H BOCIIPHSITHS HHPOPMAIIHH:

JIis I ¢ HAp Y IIEHHSAMHE 3PS HHS:

— B [I€YaTHOU (hopMe YBEIHUYCHHBIM MIPHPTOM,

— B (hopMe BIIEKTPOHHOTO JIOKYMEHTA.

Jlutst M1 ¢ HapyYHIEHHSIMH CITyXa:

— B IIeUaTHOH hopme,

— B (popMe DICKTPOHHOTO TOKYMEHTA.

Jlns mur ¢ HapyIMISHHAMH OTIOPHO-/IBUTATSILHOTO aMMapaTa;

— B IIeUaTHOH (hopme,

— B (hopMe BIIEKTPOHHOTO JIOKYMEHTA.

JlanHbiii  mepeueHh MoKeT ObITh KOHKPETHIHPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yl UXCAL.

S. IIEPEYEHD }J“IEBHOI‘/JI JIUTEPATYPLI, HHPOPMAINHMOHHDLIX PECYPCOB H
TEXHOJOI'HHU
5.1. YueOHas IuTepaTypa

1. Ilenokor C. A. , Uepnompymosa E. lIpoekTupoBaHHe paclpeeNeHHBIX HHPOPMAITHOHHBIX
CHCTEM : KypcC JeKIni 1o Jiuctuiuinae «[IpoexTupopanue pacnipeseieHHbIX HHPOPMAITHOHHBIX CUCTEM)
yueOHoe  mocobme.-  Openbypr: OpeHOYPIreKHM  rocyJapcTBeHHBIM — yvHHBepcuTeT, 2012 -
http://biblioclub.ru/index.php?page=book red&i1d=260753&sr=1

2. Boakoea T. , Hacetikuna JI. PaspaboTka cucteM paciipeie/ieHHOH o0paboTKH JaHHBIX: YaeOHO-
METOTHICCKOS nmocooue. - Openbypr: O1'Y, 2012 -
http://biblioclub.rv/index.php?page=book red&id=259371&sr=1

3. I'puropres, M. B. IlpoekTupoBanue HHQOPMAITHOHHBIX CHOTEM : YUeOHOS MOCOOHE TSI BY30B /
M. B. I'puropwes, M. H. I'puropseBa. — M. : HsmatembctrBo IOpaiit, 2017 — - https://biblio-
online.ru/book/394E4411-7B76-4F47-BD2D-C3B981BEC3BS.

4. Hazapor C.B. ApxuTekTypa ¥ NPOEKTHPOBaHHE NporpaMMHbIx cuctem: Monorpadus / C.B.
Hazapoe. - M.: HHIT Huadpa-M, 2013. - http://znanium.com/catalog/product/353187

5.1.1. YueOHO-MEeTOIHUYCCKAS IUTSpATYpa

1. CrangapTel odopMISHHS HEXOIHOTO KOJIa IPOTpaMM H COBPeMeHHbIS HHTSTPHPOBAHHbBIS
cpedpl pazpaboTKH MPOoTpaMMHOTO obecneueHU: yued.-meToa.mocodue. 10.B. Konwos [u ap.| —
Kpacuogap: Kybanckuii roc.ya-1, 2015

5.2 llepuoauueckue 13 AHUHA

1. Baser manaeix kommaaua « MBHUC» htips://eivis.ru/
2. llomHoTekcToBasA KOJUICKIHS JKypHaIoB Ha matdopme PITHU (DaexTpontbie BepcHH HAYUHBIX
skypHatoB PAH) https:/journals.resi.science/
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5.3 HHTepHeT-pecypchbl, B TOM YHCIIe COBPeMeHHbIe MpodeccHOHATLHLIE 02351 JTAHHBLIX H

HH(l)OpMa]_IHOH]{bIe CIIpaBoiHbI¢ CHCTCMbBI

DuekTpoHHasn oudimorexka Hayunoit 6udimorexkn Kyol'Y hitp://megapro.kubsu.ru/MegaPro/Web

Ll ok ol o

SRR e

*®

ko =

O g e

L.

DJIEKTPOHHBIN KaTajior

[ocTyrieHus TUTEpaTyphl B OUOTHOTEKH (DHITHAIOB
[TocTymuieHus AuccepTalui U apTopedeparos

CrarbH M3 IEPHO/IHKH W HayIHBIX cOopHUKOB ¢ 2016 1.
CTaThH U3 ICPUOJHKH U HAYIHBIX cOOpHUKOB 1Mo 2016 T.
lazeTs1 M KypHAILI

DnekTpoHHas OHOMIHOTEKA TPYAOB YUeHBIX Kyol'yY

DiIeKTpoHHO-OUG/ IMoTeuHbIe cucTembl (IBC)
DBC «YuupepcureTcKas 6udIHOTeKa OHIaiH» hitp://www.biblioclub.ru/
IBC «Jlanp» https://e.lanbook.com
Ob6pazoraTteasHas wiaThopma «Opait» https://urait.ru/
3BC «ZNANIUM» https://znanium.ru/
IBC «BOOK.ru» https://www.book.ru

IIpojeccHoHaLHbIE 6a3bI JAHHBLIX POCCHIICKHE
HanmonannHast 2IeKTpoHHas OuOanoTeKa https://rusneb.ru/
Bazp1r manueix komoaund « MBHUC» hitps://eivis.ru/
Hayunas smexkrponnas oSudaunoteka eLIBRARY.RU (HOb) hitp://vwww.elibrarv.ou/
MHAH. [TonHOTEKCTORAS KOJUIGKITHSA MaTeMaTHUSCKHX JKypHamoB hitp://www.mathnet.ru
Kypuan Kpanrtosas snektponunka https://quantum-electron.lebedev.ru/arhiv/
Kypnan Yenexu duznueckux Hayk hitps://ufn.ru/
[TonHoTeKCeTOBAS KOJUISKITHS JKypHaIoB Ha miatdopme PITHH (DneKkTpoHHBIC BEPCHH HAYYHBIX
sKypHanmos PAH) https://journals.resi.science/
[Ipesuaentckas Submuoreka um. b.H. Ensrnuna https://www.prlib.ru/
DnekTpoHHas OHOMHOTSTHAS CUCTeMA COMMHO-TYMaHHTapHoTo 3HaHU «SOCHUM»
https://sochum.ru/

HudopmalmoHHbIe CIIPABOYHBIE CHCTEMBI
Koneynetant [11oc - cripapouHad mpaBopas cHcTeMa (JTOCTYI 110 IOKaTLHOH CeTH ¢
KOMITBEOTEpOB OHOIIHOTEKH )

IIpodeccrHonanbHbIe 6a3bl JAHHBIX 3apy0eKHbIe
Kypuamt uzgatensctea Wiley hitps://onlinelibrary.wiley.com/
IlommoTtekeToras kosuekmua kHUr eBook Collections m3garenneTea SAGE Publications
https://sk.sagepub.com/books/discipline
IomuoTtekecToras kosmekmua kuur EBSCO eBook hitps://books. kubsu.ru/
Pecypent Springer Nature https:/link.springer.com/, https://www.nature.com/
Chemical Abstracts Service (CAS) SciFinder Discovery Platform https://scifinder-n.cas.org
Questel. baza mannpix Orbit Premium edition https://www.orbit.com
[TonHoTeKCcTOBBIC KOJUICKITMH KHUT H3/1aTesibeTBa American Institute of Physics Publishing (AIPP
Ebook) https://pubs.aip.org/books
[TonmHoTeKCcTOBAS apXUBHAS KOJUICKITHS JKYPHAIOB H3daTeabeTBa American Institute of Physics
Publishing (AIPP Digital Archive) https://pubs.aip.org/
China National Knowledge Infrastructure. 5/ CNKI Academic Reference (AR)
https://ar.oversea.cnki.net/

Ba3pl JaHHBIX OTKPBITOTO JOCTYIIA
KubepJlennnka http://cvberleninka.ru/;
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2. AMepHKaHCKas MaTeHTHasA Oaza JaHHBIX https://www.uspto.gov/patents/search/patent-public-

search

Jlexktopuym TB - BHACOICKIHHE BeAyMUX JekTopor Poccun http://'www.lektorium.tv/

4. IlpuopuTeTHBIC HayuHbIC HampakaeHus PY JIH. Cnenuanbapie KoJuteKmun https:/priority-
lib.rudn.ru/

o

basw1 nammeix Kyol'Y
1. OTKpwITas cpema MOAYILHOTO THHAMHUCCKOTO o0yvueHHa KyolyY
https://openedu.kubsu.ru/
2. baza yueOHBIX IUTAHOB, YUeOHO-METOAHISCKHX KOMIUISKCOB, MyOIHKAINN U KoH(epeHITHI
http://infoneeds.kubsu.ru/
3. DnexrpoHHbli apxup nokymeHTop KyOI'Y hitp://docspace kubsu.ru/

6. METO/JHUECKHE VYKA3AHHUA JJd OBYUAIOIIUXCA 110 OCBOEHHIO
JUCIHILIHHBI (MOAYJIS)

Jnst oceoeHus yaeOHOro MatepHalla CTyIeHTY HeoOX0IMMO O3HAKOMHUTBCS €O CTPYKTYPOH Kypca
U MCTOJMKOH OBJageHUs MaTepHasioM. Bech Kypc MOCTPOSH OT MPOCTOTO K CHOKHOMY H KaXaas ero
TeMa OCHOBaHA Ha MaTepHaJaX Mpe/bYIIUX TeM. B 5T0 CBA3H CTY/ISHTY HeOOXO/IUMO He TepATh JIOTHKY
Kypca H cTporo el cliefloBaTh. B JIeKIIHOHHOM MaTepHalle MAlOTCs, KaK TPABHIO, TeopeTHUeCKHe
CBEJICHHS, KOTOPBIE PACKPHIBAIOTCS HAa MPAKTHUSCKHUX HpuMepax. s 3akpemieHHs TeopeTHUSCKHX
3HAHMHM CTVACHT MOAVYAeT HHIMBHIVAJIbHOS 2aJaHHe K [HKIY JabopaTOpHBIX padoT, KOTOPBIH
OXBaTBIBAST BeCh TeopeTHueckuit MatepHan Kaxmas maGoparopHas paboThl 3alllHIIASTSA IO Mepe
BeIMOSTHCHUSL. TakuM oOpazoM, BBITOTHSS Bech IMKA JabopaTopHeIX paboT, CTYACHT MOJVIAST H
OCBaWBAaeT 3HAHHUS B COOTBETCTBUH C KOMIRTEHITHUSMH Kypca. Ilo BRICTYIUIGHHSIM Ha KpPYTJIOM CTOJE C
mperoaBaTesieM COTJIACOBLIBASTCH TeMa BBICTYIUICHHS W TOTOBHTCS €aMoO BBICTYIUIeHHe. Bo Bpemsi
TeKVIIeH aTTeCTAllMH MOTYT MPOBOJUTLCA KOHTPOJIbHBIE OMPOCH] M0 HAYHTAHHOMY TEOPSTHUSCKOMY H
MPAKTHISCKOMY MaTepHAIY.

B oCcROeHHH JIHCIUIUIMHLI HHBAMAAMH H JIMIAMH ¢ OTPAHHUYSHHLIMH BO3MOJKHOCTSAMH 3J0POBLS
OonplIoe 3HAUCHHE MMEST HMHAMBHAyadbHas yueOHas paboTa (KOHCYJIBTAIIMH) — AOMOJHHTSILHOS
pasnsicHeHHe YaeOHOTO MaTepHalia.

HuuBH/TyanbHbIe KOHCYJIBTAITHH 10 TPEIMeTY ABJISIOTCH BAXKHBIM (aKTOPOM, CTIOCOOCTBYIONTAM
HHAUBHAYAIH3AIHH 00VICHHS U YCTAHOBJICHHUIO BOCIIMTATSIBHOTO KOHTAKTA MEIKIY MperogaBaTe/ieM U
00yYAFOTHMCS HHBATH/IOM WIIH JTHIIOM C OTPAaHHYeHHBIMH BO3MOKHOCTIMH 2/TOPOBBAL

7. MATEPHAJIBHO-TEXHHYECKAA bA3A, HEOBXOJAUMAMA JJIA OCYIMECTBJIEHHA
OBbPA3OBATEJILHOI'O IIPOIECCA 11O JHCTHUILTHHE

HaumMeHoBaHHE CHIENHAIBHBIX OCHAICHHOCTE CIIEIHAIBHBIX IlepeyucHb THIIEH3HOHHOTO
TMOMETIICHHH TOMETICHH IPOTPAMMHOTO 00ECTICUSHHS

VueGHnie ayJTHTOPHH s | Mebenb: yucOHas Mebern PowerPoint, qoctyn k Microsoft

TMPOBETECHHUS saHsaTHH | Texmauueckue cpencrea obyueHus: | Teams

JekipoHHore THma (aya. 129, | mpockTop, sKpam,

131, A305). KOMITHIOTEP/ HOYTOYK) H

COOTBSTCTBYIOIHM MPOTPaMMHBIM
oOecneucHueM (110)

VueGuoie ayJIHTOPHH s | Mebenb: yucOHas Mebenn PowerPoint, goctyn x Microsoft

TMPOBETCHHS saHsaTHi | Texauueckue cpencrea obyyenus: | Teams

CCMHHAPCKOTO THIA, TPYMIOBBIX | SKPaH, KOMIIBIOTED

H HHAHBHAYAIBHBIX | O00pylOBaHHE: KOHIUIHOHEP

KOHCY/IbTAaIIHH, TEKYILIETO

KOHTPOJIL W  [POMEKYTOUHOM

arrectanmd aya. 129, 131, A305

VueOHbie ayTHTOPHH nnst | Mebenb: yueOHas Mebenmp CHCTEMBI TIPOTPAMMHPOBAHHS Ha

MPOBETCHHS nabopatopHbX | TexHHUYECKHE cpencTBa OOYUEHHS: | S3BIKaX ~ BRICOKOTO  VPOBHS,

paGor. JlaGopatropus (aya. 102- | skpaH, IPOSKTOP, KOMIIBIOTEP CETEBOH JOCTYN K pecypcaM, B

106, A301-303). OdopynoBaHue: vyactHoctH C++, Object Pascal u
mp. ¢ BO3MOKHOCTBIO
MHOTOTIOJIB30BATEBLCKOH PaboTh
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Jnst CaMOCTOSITCIILHOM paboThI 00VUAIOIUXES PeIyCMOTPEHEI MTOMETICHHA,
VKOMIUIGKTOBAHHBIE CHCIHATH2HPOBaHHONH MeOenblo, OCHAINCHHBIE KOMIILIOTSPHOH TeXHHKOH ¢
BO3MOIKHOCTRIO TOAKTIOUSHHA K ceTH «MuTepHeT» M obecnedeHHeM JOCTYIAa B DIRKTPOHHYIO

HH(OPMAIIHOHHO-00PA30BATENILHY IO CPe/ly YHHBEPCHTETA.

HaumMeHoBaHHS M0MCINCHHH IS
CaMOCTOSATEIBHOH PaboThI
0O VHAOIIHXCS

OCHAIICHHOCTH TOMSIICHHIH JUIst
CaMOCTOATEIIBHOH paboThi
0O VHATOIIHX CS

HCP@"IGHI: JIHOCH3HOHHOI'O
IIporpaMMHOIC 00cCICUCHHS

[MomeneHue s CaMOCTOATSIIBHOR
patoTbl oOyuaronMxcs (UHTATLHBIH
3an Hayunoii GHOIHOTEKH)

MeGenb: yucOnas meOenb
KOMIUIGKT  CHCIHATH3HPOBAHHOH
MeOeITH: KOMIIBIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMITBIOTEPHAs
TEXHHKa ¢ TOJKIOYEHHEM K
HHPOPMATTHOHHO-
KOMMYHHKaI[HOHHOH
«HMHTepHET» M JOCTYIOM B
97CKTPOHHYIO  HH(pOPMaNHOHHO-
00pa30BaTCIIbHYIO cpeny
00pa3oBaTeTbHOH  OPTaHH3AIHH,
BcO-KaMephl, KOMMYHHKAILIHOHHOE
000pyI0BaHHE, O0ECTIEUHBAIOTIEES
JOCTYII K CETH  HHTSPHET
(poBoTHOE COCTTHHEHHE H
OCCHPOBOJHOE  COCAMHGHHE IO
TeXHOJIOTHH Wi-F1)

CCTH

I[O CTyll IIC4YaTHBIM H
DJICKTPOHHBIM

HH(pOPMALHOHHBIM pecypcaM

[TomeIcHHE T CaMOCTOATEIIBHOH
paboTel obyuaronuxes (aya. 146 )

MeGenb: yucOnas mebenb
KoMImekT  crienuamTH3upoBaHHOH
MeOeIIH: KOMIIBIOTSPHBIC CTOJIBI
OGopyaoBanue: KOMIIBIOTEp HAsL
TEXHHKa ¢ HOAKIOYCHHEM K
HHpOPMATHOHHO-
KOMMYHHKATTHOHHO#
«Murepuer» M JOCTYIOM B
ICKIPOHHYIO  HH(POPMALHOHHO-
00pazoBaTETbHYIO cpeny
00pazoBaTeTbHOM  OpTaHH3AIHH,
BeO-KaMepbl, KOMMYHHKALHOHHOC
o0opynoBanue, o0ccICUHBAIONIEE
AOCTYD K CETH  HHTEPHET
(npoBouoe COCHHCHHUE 7}
OeCPOBOIHOE  COCNHHEHHE  TIO
TECXHOIOTHH Wi-F1)

CCTH

CHCTEMBL  IIPOTPaMMHPOBAHHS
Ha m3pikax C++ u Object Pascal
¢ BO3MOYKHOCTBIO
MHOTOIIOJIB30BATCIIBCKOH
paGoTE
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