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1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)
1.1 llean ocBOeHUS TUCHHUILIHHDI
N3yuuTh pacnpeneneHHbIe TPOrpaMMHBIE CUCTEMBI, IPUHIUIBI ()YHKIIMOHHpOBaHUs P2P

¥ UHCTPYMEHTHI pabOThI C CHCTEMaMH paclpeAesICHHOTO peecTpa (0JI0KYEH) U KPUIITOBATIOTAMH
(Bitcoin, Etherium).

1.2 3agaun AMCHUILIMHEI

— OcBoeHME TEOPETUIECKUX OCHOB OCTpoeHuUs cucteM P2P u Giokyeiin.

— M3y4yeHne OCHOBHBIX NPUHIMIIOB ()YHKIIMOHUPOBAHUS KPUIITOBAIIOT.

— [lomyueHne MpakTUYECKUX HABBIKOB paboThl B ceTu Bitcoin u Etherium u paspabotku
BEO-TIPHIIOKEHUH U1 B3aUMOACHCTBUS C OJIOKUCHHOM.

— OcBoeHue s3bIKa MPOrPaMMHUPOBAHUS CMAPT KOHTPAKTOB Solidity.

1.3 MecTo AucuuminHbl (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

JucuunnuHa «blioK4YeiH: TEXHONIOTHH U HHCTPYMEHTHI pa3padoTKM» OTHOCUTCS K «HacTb,
dbopmupyemas yaacCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHU» biioka 1 «/lucuuminnsl (MOTyIn)»
y4eOHOro IJIaHa.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

N3ydyenne paHHOW y4yeOHOM [AMCUUIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
00y4aromuxcs CIeAyoIUX KOMIIETEHIUI:
IK-3 Cnocoben 3¢ ¢eKTHBHO NPHUMEHATh AJITOPUTMHUYECKHE W IPOrpaMMHbIE
peuieHusi B 00J1acTH MH(OPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHMi, a
TaK:Ke Y4aCTBOBATH B UX NPOEKTHPOBAHUM U pa3padoTke

HIIK-3.1 3Haem u npumeHsem cOBPEMEHHblEe MEXHONOUU GbINOJIHEHUA padom no
co3oanuio (moougpukayuu) u conposoricoenuro HC
3HAM®. Bosmooicnocmu cywecmayioweti npocpammHo-mexHu4ecKou apxXumexmypol

Bosmooicnocmu  cO8peMeHHbIX U NePCNEeKMUBHLIX — CPeoCcmé  pa3pabomiu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu  npocpamMmMHo20  0OecneyeHus: U MexHOI02UU
NPOCPAMMUPOBAHUS
Memooonoeuu u mexnono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUSL OA3 OAHHBIX
Texnonozuu evinonnenuss pabom no co30anuto (MOOUpuUKaAyuL) u ConpoB8ONCOEHUIO
uc
Cospemennbiti omeuecmseeHHblll U 3apYOedCHblll ONblm 8 NpPopecCUOHANbHOU
OoesimenbHOCmU
Memoouvl u npuemsi aneopummuzayuu NOCMAaBIEeHHbIX 3a0a4
Bvibpanuwiii a36lk npocpamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOSAHUSL HA
IMOM 5A3bIKE
Homayuu u npocpammuvie npoodykmsl 011 2paguueckozo 0moopatcenus
aneopummos
Komnonenmovl  npoepammmo-mexunuueckux — apxumekmyp, — cyujecmsyroujue
NPUNOdHCEHUsL U UHMePheliCbl 83aUMOOCCMBUsL ¢ HUMU
Texnonocuu npocpammuposanus
Ocobennocmu 8b10PAHHOLL CPEeObl NPOCPAMMUPOBAHUS

ymemy: Bvipabamvieams eapuanmul peanuzayuu mpebosanuti
Hcnonvzoeamv memoosi u npuemul aieopummusayuy NOCMagieHHblx 3a0ay
Hcnonvzo6ams  npocpammusie npoOyKmul OJisl 2paguueckoco omoopadceHus:
aneopummos
Ipumensms cmanoapmmvle anzopummsl 8 COOMEEMCMBYIOUUX 00NACAX



glaoems:

HIIK-3.2

3HAMb.

ymemy:

ITucams npoepammHblii KOO HA 8bIOPAHHOM A3bIKE NPOSPAMMUPOBAHUS
Hcnonvzo6ams 6blbpanuyio cpedy npocpammuposanus
Tpumensimo 1yuuue Mupogvle npaKmuKu 0popmaeHUs NPOSPAMMHO20 KOOd
Hcnonv306ams 603MONCHOCU UMEIOWEUCA MEXHUYECKOU U/UNU NPOSPaAMMHOU
apxumexmypbl
Ipumensamov KoOLIEKMUBHYIO cpedy paspabomku NPOSPAMMHO20 obecneyeHus u
cucmemy KOHmMpOJs epcull
Onpedenenue cmanoapmog 6 obracmu Kaiecmed, KOMOPbIM HeobX00UMO
C1ed06amsv npu 8bINOJHEHUU PAOOm
Oyenka kavecmaa u 3¢pghekmueHocmu RPOSPAMMHO20 KOOA
Peoaxmuposanue npoepammmuozo xooa
Ilpeocmasnenue u 0bcysicoenue naaHa aHATUMUYecKUx pabom
Omeemvl Ha B0NPOCHL U NPEONIOANCEHUSI YYACMHUKOS AHATIUMUYECKOU 2PYNNbl
npoexma
3naem KOMROHeHmbl CO8pEMEHHBIX NPOCPAMMHO-MEXHUYUECKUX
apxumexkmyp,  IPppekmueno - npumensem - mMemoovl U  nPUEMbL
ancopummusayuu
Bosmoorcnocmu cywecmeyroweli npocpammHO-mexHu4ecKoll apxXumexmypul
Bosmooicnocmu  coepemenHbiX U NepCneKmusHulX  cpedcme  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPeOCmE
Memooonoeuu  paspabomxu  npocpamMmMHo20  0OecneyeHus U MexXHOI02UU
NPOCPAMMUPOBAHUS
Memooonoeuu u mexnono2uu NPOEKMUPOBAHUsL U UCNOIb308AHUSL OA3 OAHHBIX
Texnonoeuu gvinoanenusi pabom no co30anuro (Mooupurayul) u CONPOBOANCOEHUIO
uc
Cospemennbiti omeyecmeeHnblll U 3apyOedCHblll Onblm 6 NpopeccUoHaANIbHOU
desamenvbHoCMU
Memoovl u npuemsi aneopummuzayuu NOCMAasIeHHbIX 3a0a4
Ilpocpammmusie npodykmul 051 2paghpuuecko2o OmodOPaAICeHUst ANCOPUMMOB
Cmanoapmuvie aneopummul u 001ACMU UX NPUMEHEHUS]
Bovibpanuwiii s36lk npocpamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOSAHUS HA
IMOM A3bIKE
Homayuu u npoepammuvlie npodykmul O0ns 2paguueckozo omobpaxceHus
aneopummos
Komnonenmsl  npocpammuo-mexnuieckux — apxumekmyp, — Cywecmsyrujue
NPUNOdCEHUsL U UHMePheliCbl 83aUMOOCLICBUsL ¢ HUMU
Texnonocuu npoepammuposanus
Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie Odoxymenmul, onpedensiowue mpebo6aHus K 0GQOpMIEHUIO
NPOCPAMMHO20 KOOA
Bvipabamvieams 6apuanmul peanuzayuu mpebosanuti
Hcnonvzoeamv memoobl u npuemvl aieopummusayuy NOCMaeieHHblX 3a0ay
Hcnonvzoeams  npocpammusie npoOyKmul Ol 2paguueckoco omoopadceHus:
aneopummos
Ipumensms cmanoapmuvle ani2opummsl 8 COOMEEMCMEYIOUWUX 0ONACMAX
ITucams npocpammHblil KOO HA 8bIOPAHHOM A3bIKE NPOSPAMMUPOBAHUS
Hcnonvzoeams 6blbopanuyilo cpedy npocpammuposanisl
IIpumensamo nyyuiue Mupogvle NPAKMuKy 0popMaAeHUs NPOSPAMMHO20 KOOA
Hcnonvzo6ams 603ModCHOCU UMEIOWEUCA MEXHUYeCKOU U/ UNU NpocpamMmHOU
apxumeKmypbl
Ipumensamov KonnekmugHyo cpedy paspabomku NpPoSPpAMMHO20 obecneyeHus u
cucmemy KOHMpPOIs 8epcull



enademsv:  Oyenxa kavecmea u 3PHeKmusHOCMuU NPOSPAMMHO20 KOOd
Peoaxmuposanue npoepammnoco kooa
Ilpeocmasnenue u 06¢cyscoenue niaHa AHATUMULECKUX padbom
Omeemuvl Ha 60NPOCHL U NPEONONHCEHUA YUACMHUKOE AHATUMUYECKOU 2PYNnbl
npoexma
NIIK-3.3  D¢dexTHBHO MPUMEHSET CYIIECTBYIOIINE TPOrPaMMHBIE peIeHus] 1 HHTepdench
B3aMMOJICHCTBUSL C HUMH B 00JacTH HHGPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUI
3HATB:  Bosmooicnocmu cyujecmsyowel npoecpammHO-mexHU4ecKou apxumeKmypol
Bosmooxcnocmu  co8pemenHbiX U NEepCHeKmMuBHbIX — Cpeocms  pa3padomku
NPOCPAMMHBIX NPOOYKMO8, MEeXHUUEeCKUX cpeocme
Memooonoeuu  paspabomku  npocpammHo20  obecneyeHus U  MexXHOA02UU
NPOCPaAMMUPOBAHUSL
Memoodonozuu u mexnonio2uu nNPOEKMUpPOBAHUs U UCHONb308AHUS 0A3 OAHHBIX
Texnonozuu 6vinoaneHUss pabom no co30anulo (MooupuKayuu) u conposoNCOeHUIO
uc
OcHoBbl COBPEMEHHBIX ONEPAYUOHHBIX CUCEM
Cospemennbiti omeuecmeeHHblll U 3apYOENHCHBIU ONbIM 8 NPOPdecCUoHaIbHOU
desmenvbHoCMU
Memoowl u npuemvl aneopummusayuu NOCMAGIEHHbIX 340ay
IIpozcpammmusie npodykmul 0715 2paguuecko2o omodpadsCeHUs an2opuUmmos
CmanoapmHuvle aneopummul u 001ACMU UX NPUMEHEHUS]
Buvibpannviil  a3v1k  npocpammupo8anus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe
Komnonenmst  npocpammno-mexHuueckux — apxumekmyp, — cywecmeayoujue
NPUNLOdICEeHUsL U UHMePGhetichbl 83AUMOOeUCMBUsL C HUMU
Texnonozauu npoepammuposans
Ocobennocmu 8b1OPAHHOT Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie Odoxymenmol, onpedensiowue mpebosanusi K 0QhOpMIeHUIO
NPOCPAMMHO20 KOOA
VMETB:  Bwvipabamvieams éapuanmol peaiuzayuu mpebosanutl
Ipumenamos cmanoapmuule aneopummul 8 COOMEEMCMBYIOWUX 00ACTAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzosams eblopannyio cpedy npocpammuposanisl
Tpumenamo nyuuive Muposvie NpaKmuku 0Qh)opmieHUs nPoPAMMHO20 KOOd
Hcnonvzosams 603M0dCHOCU UMEIOWEUCS MEXHUYeCKOU U/uiu npozpammHou
apxumexmypbl
Ipumename KonnekmusHylo cpedy paspabomku HpPOSPAMMHO20 obecnedeHus u
cucmemy KOHmMpOJisl epCuti

2. CTpyKTYypa M coepkaHue TUCHUILTHHbI

2.1 PacnipenesieHue TPy10€MKOCTH JUCHUILIMHBI 110 BUIaM padoT

Ob6mas Tpy10€MKOCTh AUCIUILTHHBI cocTaBiseT 3 3au. efl. (108yacoB), ux pacnpeneneHme
0 BHJIaM paboT Mpe/ICTaBIeHO B TabIuIe

CemecTpsl
. Bcero
Buj yueOHoit padoThl (4achl)
4acoB
KonTakTHasi pabora, B TOM 4ucJje: 28,3 | 283
AyauTopHble 3aHATHS (BCEro): 28 28
3aHATHS JICKIIMOHHOTO THTIA 14 14




JlaboparopHble 3aHATHS 14 14

3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI,
MPAKTUYECKHUE 3aHATHUSI)

HNuas koHTaKTHasi padora: 0,3 0,3
KonTtposns camocrositensaoit padotsl (KCP)

ITpomexxyrounas arrecramus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM 4ucJjIe: 44 44
Buinonnenue unousuoyanbhvix 3a0anutl 44 44

(noocomoska coobujerull, npezeHmayuii)

[ToaroroBka K TEKyIeMy KOHTPOJIIO

KoHnTpoJb: 35,7 | 357
[ToaroroBka K 3K3aMeHy 357 | 357
yac. 108 108
B TOM 4HCJIe
O0mas Tpya0eMKOCTb KOHTAKTHAas 28,3 | 283
pabora
3a4. ef 3 3

2.2 CTPyKTYypa IMCUMILINHBI
Pacnpenenenue Bu1oB yueOHON pabOThl M UX TPYAOEMKOCTH IO pa3jiesiaM JAUCLHUIINHBI.
Paznensl (TeMbl) TMCHUILUIMHBI, U3y4aeMble B 3 ceMecTpe

KoanuecTBo yacoB
Ne HaumeHnoBaHue pa3jesioB (Tem) Beero AynutopHasi pa6oTa Bnezgr;lﬁp:) TTOapHaﬂ
J mn3 JIP CPC

1 2 3 4 5 6 I
1. | Bitcoin 6 8 14
2. | Ethereum 6 6 30
3. | TON 2 0

HNUTOI'O no pa3gesiaMm JHCUMIIIIMHBI 14 14

KonTpons camoctostensHol paboTsl (KCP)

[Tpomesxyrounas arrecrauus (MKP) 0,3

[ToaroToBKa K TEKYIIeMY KOHTPOJIIO 35,7

OO01masi Tpy10eMKOCTh IO M CUMILIHHE 108

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamophvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

2.3 Coaep:xanue pa3iesoB (TeM) TUCHUTLIHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

®opma
Ne HaunmenoBanue pasaesia (TeMbl) Copnep:xanue pasjaena (TeMbl) TeKyliero
KOHTPOJIA
1 2 3 4
Double spending. Cryptocurrency history. Satoshi
. Nakamoto publication. Bitcoin architecture. Network
1. Bitcoin P3

safety. BitcoinCash. Cryptographic and distributed
algorithms in Bitcoin.

Bitcoin addresses and wallets, transactions. Bitcoin JS
2. examples. Multisig-addresses. Copay and official client P3
usage examples.

Bitcoin node, network communication. CLI and RPC
interface.

P3




®opma
Ne HaunmeHoBaHue pa3jesia (TeMbl) Copep:xanue pa3aesia (TeMbl) TeKyl1ero
KOHTPOJIsA

1 2 3 4
Etherium architecture and project history. Etherium

4, Ethereum Classic. Hierarchcal deterministic wallet, addresses. P3
Etherium smart contracts. Solidity basics.
Ethereum tokens. ERC20 smart contracts. ICO. Metamask.

5. Token smart contracts deployment and communication P3
from web application.
Blockchain services. Legal regulations of blockchain and

6. - - . P3
cryptocurrency usage in various countries. DAO. SSI

7. TON TON blockchain. Architecture, components and tools. P3
Double spending. Cryptocurrency history. Satoshi

8 Bitcoin Nakamot_o pl_Jincation. Bitcoin arphitecture. !\letwork P3

' safety. BitcoinCash. Cryptographic and distributed

algorithms in Bitcoin.
Bitcoin addresses and wallets, transactions. Bitcoin JS

9. examples. Multisig-addresses. Copay and official client P3
usage examples.
Bitcoin node, network communication. CLI and RPC

10. - P3
interface.
Etherium architecture and project history. Etherium

11. | Ethereum Classic. Hierarchcal deterministic wallet, addresses. P3
Etherium smart contracts. Solidity basics.
Ethereum tokens. ERC20 smart contracts. ICO. Metamask.

12. Token smart contracts deployment and communication P3
from web application.

13 Blockchain services. Legal regulations of blockchain and P3

' cryptocurrency usage in various countries. DAO. SSI
14. | TON TON blockchain. Architecture, components and tools. P3

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoii pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - manucauue peghepama, 3 - scce, K - komroxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
Her

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaumenoBanmue pa3zjiena (TeMbl) HaumenoBanmue J1aGopaTopHbIX padoT TeKylero
KOHTPOJIsI
1 2 3 4
1. Bitcoin Bitcoin 1 P3
2. Bitcoin 2 P3
3. Bitcoin 3 P3
4. Bitcoin 4 P3
5. Ethereum Ethereum 1 P3
6. Ethereum 2 P3
7. Ethereum 3 P3

Ipumeyanue: JIP — omuem/3awuma rabopamopnou pabomsi, KII - svinoanenue kypcosozo npoexma, KP - kypcogoti
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmupoganue, P3 — pewenue 3aday.

2.3.4 IllpumepHasi TeMATHKA KyPCOBBIX padoT (MPOEKTOB)
Her



2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeHusl HJIA CAMOCTOSATEILHOH padoThI
00y4YarIUXCs M0 JUCHUILINHE (MOIYJII0)

[lepeuens yueOHO-METOANMYECKOTO 00ECICUeHUS JUCIUILTNHBI
Ne Bun CPC T10 BBITIOJIHEHHIO CAMOCTOSITEIbHON paboThI
1 2 3
1 |UzyuenHue MeTtoauyeckue ykazaHUs O OpraHU3alid CaMOCTOSITENbHOM
TEOPETUYECKOIO paboThI CTYJCHTOB, YTBEPXKACHHbBIE kadenpoit
Marepuaia nH(pOPMaIMOHHBIX TeXHOJOTHM, TpoTokoy Nel ot 30.08.2019
2 Pemenue 3anau Meronuueckue yKazaHus MO OpPraHU3aldd CaMOCTOSITEIbHOMU
paboThI CTYJICHTOB, YTBEPKJACHHbBIE kadenpoit
nH(GOPMAMOHHBIX TeXHOIOTui, mpotokoa Nel ot 30.08.2019

VY4eOHO-MeTOIUYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00yYaroIUXCs U3
YHCJIa MHBAIK/IOB U JIMI C OTPAaHMYEHHBIMHU BO3MOKHOCTSAMHU 310poBbs (OB3) nmpenocrasnstorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM MX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JUst I ¢ HapyIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI 0 TOKYMEHTa,

— B (opme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B mieyaTHoOU hopme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B popMme ayaunodaiina.

JlaHHBINA TepeyeHb MOXeT OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBun ¢ tpedboBanusmu ®I'OC B mporpamMma JUCHUIUIMHBI MIpEe1ycMaTpUBaET
UCMOJBb30BaHUE B Y4eOHOM IIpolecce CIEAYIIUX 00pa30BaTelIbHbIE TEXHOJIOTUU: YTEHUE
JEKIHH C UCIIOJIb30BaHUEM JUCTAaHIIMOHHBIX HHTEPHET-TEXHOJIOIMiA; METO/] MAJIBIX IPYIIII, pa3doop
IIPAaKTUYECKUX 3a/1a4 U KEHCOB.

ITpu oOyueHnH UCTIONB3YIOTCS CeayIoIue 00pa3oBaTeIbHbIE TEXHOJIOTHH:

— TexHonmoruss KOMMYHHKaTMBHOTO OOyueHHMs — HampaBieHa Ha (OpMHUpOBaHHE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpasi siBJsieTcsl 6a30BOM, HEOOXOIMMOM AJist
a/IanTallii K COBPEMEHHBIM YCIIOBUSM MEXKYJIbTYPHONH KOMMYHHUKAIIUH.

— TexHonorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OO0y4YeHHUs — Mpeironaraer
OCYILIECTBJICHHE TO3HABATEILHOM JEATEIIBHOCTH CTYACHTOB C YYETOM MX WHAMBHUIYaIbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH W HMHTEPECOB, MOOMIPSS WX PEaTH30BHIBATH CBOM TBOPYECKHU
noreHnman. Co3gaHue W WCIOJIB30BAaHUE TUATHOCTHYECKUX TECTOB SIBISIETCS HEOTHEMIIEMOM
YaCThIO JaHHOW TEXHOJIOTUH.

— TexHonoruss MOIYJABHOTO OOYy4eHHUS — TMpelycMaTpuBaeT JeleHHE COJep KaHus
JUCLUTUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3zesibl (MOLyJN ), HHTETPUPOBAaHHbBIE B OOIINN KypC.
— MHWudopmannonHo-koMMyHuKanmonnele TexHonorun (MKT) - pacmumpstor pamku

06p330BaTeJ'II)HOFO Iponecca, MmoBbIIasg €ro MPaKTUYCCKYHO HAIIPaBJIICHHOCTD, CHOCO6CTBYIOT




WHTEHCU(DHUKAIIUA CaMOCTOSITEILHON pPAa0OThl ydJalMXcsi W TOBBIIMICHUIO ITO3HABATEIbHOU
aktuBHOCTH. B pamkax UKT Boeiaenstorcst 2 BuAa TEXHOIOTHI:

— TexHONOTHsI HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IMO3BOJIsIET 3(h(HEKTUBHO
JIOTIOJTHUTD MPOIiecC 00yUYeHHUS A3BIKY HA BCEX YPOBHSX.
— IHTEepHET-TEeXHOJIOTMM — MPEAOCTaBISAIOT LIMPOKUE BO3MOMKHOCTH JUIs  ITOMCKA

uH(pOpMaLuy, pa3pabOTKU HayYHbIX IIPOEKTOB, BEICHHS HAyYHbIX UCCIICIOBAHUIM.

— TexHonoruss MHAMBUAYaINW3alUU OOYyYEHMs] — IIOMOTaeT pPeaJl30BbIBATH JIMYHOCTHO-
OPUECHTHUPOBAHHBIN TOAXOJ, YYHUTHIBas WHIUBHIyaJbHbBIE OCOOCHHOCTH M MOTPeOHOCTH
y4aluxcs.

— IlpoekTHass TEXHOJOTMsI — OpPUEHTHPOBAHA Ha MOJEIUPOBAHHE COLMAIBHOIO
B3aMMOJEHCTBYS ydYalllUXCsl C LEJbI0 pEIIeHUs 3aladd, KOTOpas ONpPENENsAeTcs B paMKax
npodecCHOHATBHOM MOATOTOBKH, BBIAEIASA Ty UM UHYIO IIPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4yeHUs] B COTPYIHUYECTBE — pealM3yeT MJIEI0 B3aUMHOIO OOy4YeHHs,
OCYIIECTBJISAI KaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTHBHYIO OTBETCTBEHHOCTh 3a pEILLECHUE
yueOHBIX 3a7au.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHMs pslia BO3MOXKHBIX
CI0oCco00B peleHus NMpo0ieM, aKTUBU3UPYsI MBIIIJIEHUE CTYJEHTOB M PAacCKphIBasl JTUUHOCTHBIN
HOTEHIMAJ KaXKJJ0r0 y4alerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOI'O MBIIIJIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHONW KPUTHMYECKH OTHOCUTBHCS K HHGPOpPMAalUU, YMEHHUIO
oTOMpaTh HHOOPMAIHIO [T PEIICHHS TOCTABICHHOW 3a1a4u.

KommiekcHoe ucrnosib3oBaHHEe B y4eOHOM IPOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbIE
IPOILIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1a1aTh
Oyaymuii CrieluanucT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00Pa30BATEIBHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOSI:

— pabora B MaJIbIX TpyIax (KOMaH/e) - COBMECTHasI ACATEIbHOCTh CTYIEHTOB B TPYIIIIE MO
PYKOBOJCTBOM JIMJIEpA, HAMPABJICHHAsI HAa pelleHue 001el 3a1a4u MyTEM TBOPUYECKOIO CII0KEHHUS
pe3ybTaTOB HMHIMBUAYAJIbHOW pabOThl UYJIEHOB KOMAaHJIbl C JICJIGHHEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAasl TEXHOJIOTUS - MHAWBUyaJIbHAs WM KOJUIEKTUBHAS JI€ATEIbHOCTh 110 0TOOpY,
paclpeesIeHUI0 U CUCTEMAaTU3allud MaTepuaia Mo ONpEIeIeHHON TeMe, B pe3ysbTare KOTOPOn
COCTaBJISIETCSI IPOEKT;

— aHaJM3 KOHKPETHBIX CUTYyallUd - aHaJU3 PeajbHBIX IMPOOJIEMHBIX CUTYalluil, NMEBIIUX
MECTO B COOTBETCTBYMOIIEH 00iacTH MpodeccHOHANbHOW NeSTeNbHOCTH, U MOMCK BapUaHTOB
Jy4lIUX PEIEHUN;

— pa3BUTHE KPUTHUECKOTO MBILUIEHUS — 00pa3oBaTelbHasl e TEIIbHOCTD, HAIIPAaBJIEHHAs Ha
pasBUTHE Y CTYJCHTOB Pa3yMHOTr0, pe(IeKCUBHOTO MBIIIICHHSI, CTIOCOOHOTO BBIIBUHYTh HOBBIE
UJEeU U YBUJIETh HOBbIE BOZMOXKHOCTH.

[Tonxox pa3bopa KOHKPETHBIX 3adady M CHUTyallUd IIHPOKO HCHOJb3yeTCs Kak
npernojiaBaTeseM, Tak U CTyJA€HTaMH BO BpeMs JIEKIMH, JaOOpaTOPHBIX 3aHATHH M aHan3a
pe3yJbTaTOB CaMOCTOSITENbHOW paboThl. OTO OOYCIOBICHO TEM, YTO MPH HCCIEIOBAaHUU U
PELICHUH Ka)KJO KOHKPETHOM 3a/1a4M UIMEETCsI, KaK MPaBHII0, HECKOJIIBKO METOIOB, a 3TO TpedyeT
pa3bopa 1 OIIEHKH L1eJ10i COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.



KOJIMYEeCTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TEXHOJIOTHH
4acoB
[TpakTrueckue 3aHATUA B pexumax
JI, JIP B3aUMOJICHCTBUS «IIPEMoIaBaTeIb — CTYACHT» U
«CTYIEHT — CTYHAEHT»
HTroro

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamophuvie zansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3aaHuss U BOMPOCHI JUISI CAMOCTOSITENILHOM pPabOThI MPU3BaHBI CPOPMHUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMU, YMEHHUS CaMOCTOSTEIIbHO PACHIMPSATh U YIIYONsTh 3HAHUS,
TIOJTyYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHA.

[Toxxox pa3bopa KOHKPETHBIX CUTYAIIUI IMTUPOKO UCIIONIB3YETCS KaK MperogaBaTesieM, Tak
U CTYJICHTaMU TIPU TIPOBEICHUH aHAIN3a PE3yJIbTATOB CAMOCTOSTEIILHON PaOOTHI.

JUiss M1l ¢ OTpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI IIPEIyCMOTPEHA OpPTaHU3aIHS
KOHCYJIbTAIIMiA C UCIIOJIb30BAaHHEM DJICKTPOHHOH IOYTHI.

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlist AuIl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBSI MPEIyCMOTPEHA OpraHM3allus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM JICKTPOHHOH TTOYTEHI.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

1. OHeHO‘IHbIe H METOAUYECCKUE MaTepHUuaJibl
4.1 OueHouyHble cpeAcTBa UIA TeKyWIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlUN

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUI 00y4aroIMXcs, OCBOMBIIMX MporpamMmy ydeOHOW AMCUMILIMHBI «Ha3BaHHE
JUCLUTUINHBD.

OneHoYyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHHS TeKylIero
KOHTPOJIs B opMe 3aJaHNii U IPOMEeKYTOYHOM aTTecTalMu B popMe BONPOCOB K 3K3aMEHY.

OneHouyHble CpeicTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/I0pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJUMOCTH MHBAJIMIAM U JIULIaM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10POBbSI
IIPEAOCTABIISAECTCA JOMOJHUTEIIBHOE BPEMS I IOATOTOBKY OTBETA HA DK3aMEHE;

— MIPU MPOBEJICHUU MPOLIETYPHl OLICHUBAHUS PE3YJIbTAaTOB O0YyUEHHUsI UHBAJIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS IIPELYyCMATPUBACTCS UCIIOIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCs ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U UHBaJWAOB IIpOLeypa OLIEHUBAHUSA pE3yNbTaTOB OOYyYEHHUS 10 JUCHUILUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oneHuBaHusl pe3yabTaToB OOYy4YE€HHsS WHBAJIUAOB U JIUI C OFPaHUYEHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) IpelycMaTpuBaeT IpeloCTaBICHUe



uHpopMmanuu B (opMax, aZANTUPOBAHHBIX K OIPAaHMYCHHUSIM HX 370POBbS U BOCIPHUATUSA
uHpOpMaLUu:

Jlst i ¢ HapyIIeHUSIMU 3pEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATENIBHOTO alapaTra:

— B mieyaTHoi opme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETU3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

CTpyKTypa OlEeHOYHBIX CPEICTB AJIS TEeKYIIel U MPOMEKYTOYHOH aTTecTaluu

Kon HaumenoBanue
Ne | KonTponupyemsie pa3ienisl (TEMBbl) | KOHTPOJIUPYEMOit OILICHOYHOI'O CPEJICTBA
n/n JUCIUTUTHHBI* KOMITETEHIINU T eV KOHTDOIE [IpomexyrouHas
(nnu ee yacTH) yit P aTTecTanus

S Jlabopamopuas Bonpoc na sxzamene -

1 Bitcoin paboma 1-4 9
Jlabopamopuas Bonpoc na sxszamene

2| Ethereum paboma 5-1 10-21
3 TON Bonpoc na skzamene 22

IHoka3aTe i, KPpUTEPHHU U IIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEHLIUH

CootBercTBe INMOPOrOBOMY VPOBHK) OCBOCHMS KOMIIETCHLHH IIJIAaHUPYEMbBIM
pe3ynabTaTaM 00y4eHHs M KPUTSPHSIM UX OLCHUBAHUs (OIICHKA: YAOBJIETBOPUTEIbHO /3a4TEHO):
IK-3 Cnoco0eH 3¢ ¢pexTHBHO NPUMEHATH AJITOPUTMHYECKHEe M IPOrpaMMHbIE
peumieHusi B 00J1acTH MH(OPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHMi, a

TaK:Ke Y4aCTBOBATH B X NIPOEKTHPOBAHUM U pa3padoTke

HIIK-3.1 3naem u npumensem COBPEMEHHblE MEXHON02UU GbINOJIHEHUA padom no
co3oanuto (moougpukayuu) u conposoxcoenuro UC
3HAMb: Bosmooicnocmu cywecmeyrougeti npocpammHo-mexHu4eckou apxXumexmypol

Bosmooxcnocmu  cogpemeHHbIX U NepPCNeKmMUBHbIX — Cpedcme  pa3pabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPEeOCME

Memooonocuu  paspabomku  npocpamMmHo20 obecneyeHus U MexXHOI0SUU
APOCPAMMUPOBAHUSA

Memooonozuu u mexnonocuu npoOeKMUPOBaAHUs U UCNONb308AHUS 6A3 OAHHBIX
Texnonoeuu gvinoxeHuss pabom no co30anur (Mooupurkayul) u CONPOBOHCOEHUIO
uc

Cospemennblii omeuecmeeHHblll U 3apyOedcHblll Onblm 8 NPodeccUOHANbHOL
desmenvbHoCmMuU

Memoouvl u npuemsl aneopummuzayuu NOCMAaGIEHHbIX 3a0a4

Buibpanuwitl A36IK npocpamMmMuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM A3bIKE



ymemy:

grnaoems:

HIIK-3.2

3HAaAmys.

ymemy:

Homayuu u npoepammuvie npodykmer 0ns epaghuueckoeco omobpajiceHus
aneopummos
Komnonenmul  npocpammuo-mexnuueckux — apxumexmyp, — Cyujecmsyroujue
NPUNLOdCeHUst U UHMepPGhelicbl 83aUMOOelCmBUs. ¢ HUMU
Texuonozauu npoepammuposans
Ocobennocmu 8blOPAHHOL CPedbl NPOSPAMMUPOBAHUSL
Buipabameieams sapuanmul peanuzayuu mpedosanuii
Hcnonvzo6ams memoobsl u npuemvl aneopummuzayuy NOCMagieHHblx 3a0ay
Hcnonvzoeame npocpammuvie npoOyKmouvl 01 2pa@uyecko20 omoopajiceHus
aneopummos
Ilpumenams cmanoapmuvie aneopummbl 8 COOMEEMCMBYIOUUX 00IACMAX
Tucamo npoepammmsiii KOO HaA BLLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzosams evlOpannyio cpedy npocpammuposaniisl
Ipumensamo nyuuiue Mupogvle NpaKmuKk 0QpopmaeHUus RPOSPAMMHO20 KOOA
Hcnonvzosams 603MONCHOCMU UMEIOWELCS MEXHUYECKOU U/UIU NPOSPAMMHOLU
apxumexkmypbl
Ilpumenamo KoaneKmugHyro cpedy paspabomku HNpocpaAMMHO20 O0OecneyeHus U
cucmemy KOHmMpOJisl 8epCuti
Onpedenenue cmanoapmog 6 001acmu Kawecmed, KOMOpbIM HeoOX00UMO
c1ed06amuv npu 8bINOIHEHUU PAbOMm
Oyenxa kauecmsa u 3¢hghekmusHoCmuU RPOSPAMMHO20 KOOA
Peoaxmuposanue npoepammmozo xooa
Ilpeocmasnenue u 06cysrcoenue niaHa AHAIUMULECKUxX pabom
Omeemvl Ha 60NPOCHL U NPEONONHCEHUA VUACMHUKOE AHATUMUYECKOU 2PYNnnbl
npoexma
3naem KOMnoHeHnmul COBPEMEHHBIX NPOZPAMMHO-MEXHUYUECKUX
apxumekmyp,  Ippekmusno - npumensem - Memoovl U npUEMbl
anzopummuszayuu
Bosmooicnocmu cywecmeyrougeti npocpammHo-mexHu4eckou apxumexmypol
Bosmootcnocmu  cospemennvix U NepcneKmusHulX  cpedcme  paspabomxu
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUECKUX Cpeocma
Memooonozuu  pazpabomku  npocpamMmHo20  o0becneueHuss U  MexXHOLO2UU
PO AMMUPOBAHUSL
Memooonozuu u mexnono2uu nNPOEKMUPOBAHUs U UCHOIb308AHUS 0A3 OAHHBIX
Texnonoeuu gvinoaxeHuss pabom no co30aHuro (Moougurayuu) u CONPoOBOIHCOEHUIO
uc
Cospemennbiti omeuecmseeHnblll U 3apyOedCHblll ONblm 6 NpPoYecCUOHATLHOTU
oessmenvbHoOCmMuU
Memo0dwbl u npuemvl aneopummuszayuu NOCMAGIEHHbIX 3a0ay
IIpoepammmusie npodykmul 015 2paguuecko2o omoopadceHus aieopummos
CmanoapmHuule ancopummbl u 001ACMU UX NPUMEHEHUSL
Buvlopannulii A3vik  npocpammuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM A3bIKE
Homayuu u npoepammuvie npodykmer 0ns epaghuueckoeo omobpajiceHus
aneopummos
Komnonenmuvlr  npocpammmo-mexnuueckux — apxumexmyp, — CyujeCmsyroujue
NPUNOdACEHUs. U UHMeEPGheliCbl 83aUMOOEICMBUsL C HUMU
Texnonozuu npoepammuposanusl
Ocobennocmu 8b106pAHHOL CPeObl NPOSPAMMUPOBAHUS
Hopmamusnvle Ooxkymenmoi, onpedensirowue mpebosanus K 0QOPMAEHUIO
APOCPAMMHO20 KOOA
Buipabameieams eapuanmul peanuzayuu mpedosanuii



glaoems:

NIIK-3.3

3HATD:

YMETH:

Hcnonvzosams memoosl u npuemvl aneopummusayuu NOCMagieHHbIX 3a0ay
Hcnonvzo6ams  npocpammusie npoOyKmul Oisl 2paguiueckoco omoopadceHus:
aneopummos
Ipumensmv cmanoapmuvle anieopummsl 8 COOMEEMCMEYIOUWUX 0ONACMAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzoeams 6blopanuyto cpedy npocpammuposanisl
Ipumenamo nyuuiue Muposvie NpaKmuku 0QopmieHUs nPoOPAMMHO20 KOOd
Hcnonv306ams 603MONCHOCU UMEIOWEUCA MEXHUYECKOU /UM NpocpaMMHOU
apxumexkmypbl
Ipumensamov KoAEKMUBHYIO cpedy paspabomku NPoSPAMMHO20 obecneyeHus u
cucmemy KOHmMpOJisl 8epCuti
Oyenka kauecmaa u 3¢ghekmusHocmu NPOSPAMMHO20 KOOA
Peoaxmuposanue npoepammmuozo xooa
Ilpeocmasnenue u 0o6cysicoenue naaHa aHATUMUYEeCKUx pabom
Omeemvl Ha 60NPOCHL U NPEONONHCEHUA VUACMHUKO8 AHATUMUYECKOU 2SPYyNnnbl
npoexma
O} PexTuBHO MPUMEHSET CYIIECTBYIOIINE MPOrPAMMHBIE PELICHUS U UHTeP(EHChI
B3aMIMOJICHCTBHSI C HUMH B 00JacTH HWH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTU I
Bosmoorcnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxXumeKmypbol
Bosmooichocmu  cospemennvix U nepcneKmuHuiX  Cpeocme  paszpabomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cCpeocme
Memodonoeuu  pazpabomku  nNpocpaMMHOZO0  obecnedeHus U  MeXHOI02UU
nPOCPaAMMUPOBANUSL
Memoodonozuu u mexHonio2uu NPOEKMUPOBAHUS U UCNOIL308AHUS 0A3 OAHHBIX
Texnonoeuu evinoaHerus pabom no co30anuio (MoOuGuUKayuL) u conpo8oAHCOeHUIo
uc
OcHo8bl COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeuecmeenHblll U 3apYOENHCHbIU ONbIM 8 NPOPEcCUOHANbHOU
oesmenvbHOCMuU
Memo0dwbl u npuemvl aneopummuszayuu NOCMABIEHHbIX 3a0ay
IIpoepammmusie npodykmul 015 2paguuecko2o omoopadceHus aieopummos
Cmanoapmuule aneopummosl u 061ACMU UX NPUMEHEHUs
Buvibpannviii  a3vik  npocpammuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe
Komnonenmul  npocpammHO-mexHuyeckux — apxumexkmyp, — cyujecmeyioujue
NPUNLOdCeHUs U UHmepghelicbl 83aUMO0elicmaus ¢ HUMU
Texnonoauu npocpammuposanus
OcobenHocmu 8blOPaAHHOLL Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie 0oxkymenmol, onpedensirowue mpedosanus K 0QOpMIeHUIO
APOCPAMMHO20 KOOA
Buipabameieams eapuanmul peanuzayuu mpeoosanuii
Ipumensms cmanoapmuvle ani2opummsl 8 COOMEEMCMEYIOUWUX 0ONACMAX
Iucamv npoepammuslii KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzoeams 6blbpanuyio cpedy npocpammuposanus
Ipumenamo nyuwiue Mupogvle NPAKMUKY 0ghopmaeHUs NPOSPAMMHO20 KOOA
Hcnonvzo6ams  603MOdCHOCMU UMEOWENCS MEXHUYECKOU U/unu npocpammHou
apxumexkmypbl
Ilpumensimov KoNIEKMUBHYIO Cpedy paspaboOmKu NPOSPAMMHO20 0becneyeHus u
cucmemy KOHmMpOJisl 8epCuti



Cootserctere  0A30BOMY _ YPOBHK)  OCBOEHMS KOMIIETEHIUH  IUTAHHPYEMBIM
pe3ysbTataM O0y4eHHUS M KPUTCPHUSAM HX OICHUBAHUS (OI[CHKA: XOPOLIO /3aYTEeHO):

IIK-3

HIIK-3.1

3HAMb.

yMmemy:

gnaoems:

HIIK-3.2

3HAMmMys.

Cnoco0eH 3(p(PeKTUBHO NPUMEHATH AJITOPUTMHYECKHME M TMPOrpaMMHbIe
peuieHust B 001acTH UH(POPMANMOHHO-KOMMYHMKAUIMOHHBIX TEXHOJIOTHI, a
TaK:Ke Y4aCTBOBAThH B X IPOEKTHPOBAHUH U pa3padoTke

3naem u npumensem coeépemeHHble MEXHOIOZUU BLINOIHEHUA pAdom no
cozoanuro (moougurkayuu) u conpososrcoenuro HC
Bosmoorcnocmu cywecmeyioweii npocpammHo-mexHu4eckou apxumeKmypbol
Bosmooichocmu  cospemennvix U NEPCneKmusHulX  cpedcms  paspabomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX cCpeocme
Memoodonoeuu  pazpabomku  npocpamMMHO20 OOecneyeHusi U  MexHON02UU
nPOCPaAMMUPOBAHUSL
Memoodonozuu u mexHonio2uu nNPOEKMUPOBAHUS U UCNOIb308AHUS 0A3 OAHHBIX
Texnonoeuu gulnonneHuss pabom no co30anuio (MoouguKayul) u Conpo8OHCOEHU
uc
Cospemennbiti omeuecmseeHHblll U 3apYOedCHblll ONblm 8 NpPOopecCUOHANbHOU
oesmenvbHoCmu
MemoOowbl u npuemvl aneopummuszayuu NOCMAGIeHHbIX 3a0ay
Buibpanmuviil a3vlk npocpamMmuposanus, 0CoOeHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe
Homayuu u npocpammusie npooykmel Oas 2paghuueckoeo OmoOpadsceHus.
aneopummos
Komnonenmuvl  npocpammmo-mexnuueckux — apxumexmyp, — cCyujecmsyroujue
NPpUNLOdCeHUs U UHmepghericobl 83aUMo0eticmaus ¢ HuMu
Texnonoz2uu npocpammuposanisl
OcobenHocmu 8blOPaAHHOLL CPedbl NPOPAMMUPOBAHUS
Buipabamueieams eapuanmul peanuzayuu mpeoosanuii
Hcnonvzosams memoost u npuemvl aneopummusayuu NOCMAagieHHbIX 3a0ay
Hcnonvzosamv npocpammuvie npodykmuvl 014 epaghuueckoco omobdpasiceHus
aneopummos
Ipumenames cmanoapmuule aneopummusl 8 COOMEEMCMEYIOUUX 0ONACAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzosamsv eblopannyio cpedy npocpammuposanuisl
Tpumenamo nyuuive Muposvie NpaKmuku 0QhopmieHUs nNPOPAMMHO20 KOOd
Hcnonvzosams 603modcHOCMU UMEIOWEUCS MEeXHUYEeCKOU /Uiy npocpammHou
apxumexmypbl
Ipumenamo Koanekmuenylo cpedy paspadomku HpoSpaAMMHO20 obecneueHus: u
cucmemy KOHmMpOJis epCuti
Onpedenenue cmanoapmog 6 o001aACMU Kayecmed, KOMOPbIM HeoOX00UMO
C1e008amsv Npu GbINOIHEHUU pabom
Oyenka kauecmesa u d¢hghekmugHocmu NPOSPaAMMHO20 KOOA
Peoaxmuposanue npoepammnoco xooa
IIpedocmasnenue u ob6cysicoeHue niana aHaIUMu4ecKux paoom
Omeemvl Ha 60NPOCHL U NPEONIOHCEHUSI YYACMHUKOS AHATUMUYECKOU 2PYNnbl
npoexma
3naem KOMROHeHmbl COBPEMEHHBIX RPOCPAMMHO-MEXHUYECKUX
apxumekmyp,  Ippekmueno - npumensem - Memoovl U npuemvl
anzopummusayuu
Bosmoorcnocmu cywecmeyiougeti npocpammHo-mexHu4eckou apxXumeKmypol
Bosmooichocmu  cospemennbix U NEPCNeKMUBHbIX  cpedCcmé  pa3pabomxu
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cpeocme



ymemo:

8naoems:

NIIK-3.3

3HATD:

Memooonoeuu  paspabomxu  npocpamMmMHO20  0becneyeHus U MexXHOI02UU
APOCPAMMUPOBAHUSA
Memooonoeuu u mexnonro2uu NPOEKMUPOBAnUsL U UCNOIb308AHUS OA3 OAHHBIX
Texnonoeuu gulnonneHuss pabom no co30anuio (Moougurayuu) u Conpo8oIHCOEHU
uc
Cogpemennniii omeuecmeeHHblll U 3apyOedcHblll Onblm 8 NPOPeccUOHANbHOL
desmenvbHOCMU
Memoovl u npuemsi aneopummuzayuy NOCMAasBIEHHbIX 3a0a4
Ilpoepammmusie npooykmoi 05 2paguuecko2o omoodpaiceHus aleopummos
CmanoapmHuule ancopummsl U 001ACMU UX NPUMEHEHUS]
Boibpanuwiili a361K npocpamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM A3bIKE
Homayuu u npoepammuvie npodykmer 0ns epaghuueckoeco omobpasjiceHus
aneopummos
Komnonenmuvl ~ npoepammHo-mexHuueckux — apxumekmyp, — Cyuwjecmsyrujue
NPUNLOdICEeHUsL U UHMePGhetichbl 83AUMOOeUCMBUsL C HUMU
Texnonocuu npoepammuposanus
Ocobennocmu 8b1OPAHHOT Cpedbl NPOSPAMMUPOBAHUS
HopmamusHnvle ookymenmul, onpedensowue mped08anus K 0QhOpMIAeHUIO
NPOCPAMMHO20 KOOA
Bvipabamvieams eapuanmol peanuzayuu mpeb6osanuii
Hcnonvzoeamvb memoobl u npuemvl aieopummusayuy NOCMagieHHblX 3a0ay
Hcnonvzoeamv npocpammmuvie npooykmvl 01 epapuueckoco omobpaiceHus.
aneopummos
Ipumensimvb cmanoapmmvle anieopummsl 8 COOMEEMCMBYIOUIUX 0ONACMSX
Tucamo npoepammmsiii KOO HA BLLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzoeamov 6b16pannyio cpedy npocpammupo8anus
IIpumensamuo nyyuine Mupogvle NPAKmMuKy 0GopmIeHUs NPOSPAMMHO20 KOOd
Hcnonvzo06amv 603MONCHOCMU UMEIOWEUCS MEXHUYECKOU U/UMU NPOSPAMMHOU
apxumexmypol
Ipumensimv KOMEKMUBHYIO cpedy paspabomku NPoSPAMMHO20 0becneyeHus: u
cucmemy KOHMpPOs 8epcull
Oyenxa kauecmesa u 3¢hghekmusHoOCmMU NPOSPAMMHO20 KOOA
Peoaxmuposanue npoepammnoco kooa
Ilpeocmasnenue u obcysxcoeHue N1aHa AHATUMULECKUx pabom
Omeemvl Ha B0NPOCHL U NPEONOHCEHUS. YYACMHUKOS AHATUMUYECKOU 2pYNnbl
npoexma
O} PexTuBHO NPUMEHSET CYLIECTBYIONINE TPOrPaMMHBIE PELIEHHs] U UHTEp(ENCHI
B3aMMOJICHCTBUSL C HUMH B 001acT HHGPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI
Bosmoorcnocmu cywecmeyioweli npocpammHO-mexHu4ecKoll apxumexkmypul
Bosmooxcnocmu  cogpemenHbix U NEpCNeKmuHblX — Cpeocms  paspadbomxu
NPOCPAMMHBIX NPOOYKIMOB, MEXHUUECKUX CPEOCME
Memooonocuu  pazpabomku  npocpamMMHOZO0 — obecneuenus U  MeEXHOLO2UU
nPOCPAMMUPOBAHUSA
Memooonozuu u mexnonozuu npoOeKMUPOBaArHUs U UCNONb308AHUS 6A3 OAHHBIX
Texnonoeuu 8pinoaHeHUuss pabom no co30anuio (MOOUGUKayul) u conpo8oHCOEHU0
uc
OcHo8bl COBpeMEHNbIX ONEPAYUOHHBIX CUCTEM
Cospemennblii omeyecmeeHHuIll U 3aPYOENCHBIL ONblM 8 NPOPecCUOHANbHOU
oesamenbHOCmu
Memoovl u npuemvl areopummuzayuu NOCMABIEHHbIX 3404y



IIpoepammusie npodykmul 015 2paguuecko2o omoodpadceHus aieopummos
CmanoapmHuule ancopummbl U 001ACMU UX NPUMEHEHUSL
Buvlbopannvlil  a3v1k  npocpamMmupo8anus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM A3bIKE
Komnonenmol  npocpammHO-mexHuyeckux  apxumexkmyp, — cyujecmeyoujue
NPUNLOdCEeHUsL U UHMePGhelichbl 83aUMOOelCMBUsL C HUMU
Texnonoz2uu npoepammuposans
Ocobennocmu 8blOPAHHOL CPedbl NPOSPAMMUPOBAHUSL
Hopmamusnvie 0oxkymenmol, onpedensirowue mpedosanus K 0QOpMIeHUO
NPOCPAMMHO20 KOOA

VYMETh:  Buipabamweisamo eapuanmsi peaiuzayuu mpedosaHutl
Ipumensms cmanoapmuvle anieopummsl 8 COOMEEMCMEYIOUWUX 0ONACMAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzoeamb 6616pannyio cpedy npocpamMmupo8anus
Ipumenamo nyuuiue Muposvie NpaKmuku 0QopmieHUs nPOPAMMHO20 KOOd
Hcnonvzoeamv 803MOMCHOCMU UMEIOWENCsl MEeXHUYECKOU U/unu npocpammHou
apxumexmypbl
Ipumensmov KoNIEKMUBHYIO Cpedy pa3pabOmMKu NPOSPAMMHO20 0DecneyeHus u
cucmemy KOHmMpOJisl epCuti

CootBercTBie HPOJABHMHYTOMY YVPOBHIQO OCBOSHHUS KOMIETCHIMN IIAHHUPYEMbIM
pe3ysibTaTaM OOyUCHHS M KPUTEPUSAM HX OIICHHUBAHUS (OLICHKA: OTJIMYHO /3aYTEHO):
MK-3 Cnocoben 3¢¢ekTHBHO NPHUMEHATH AJITOPUTMHUYECKHE W TMPOrpaMMHbIE
peumieHusi B 00J1acTH MH(OPMANMOHHO-KOMMYHUKANIMOHHBIX TEXHOJIOTHIii, a
TaKKe y4aCTBOBAThH B UX MPOEKTHPOBAHNH U pa3padoTke

HIIK-3.1 3Haem u npumensem coepeMeHHble MEXHON0ZUU BbINOJIHEHUA Padom no
co3oanuto (moougpukayuu) u conpogoxcoenuro UC
3HAmM®b. Bosmoocnocmu cywecmeyroweli npocpammHO-mexHu4ecKol apxumeknmypbol

Bosmoorcnocmu  cogpemennvix U nepCnekmusHulx  cpedcme  pazpabomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUUECKUX CPEOCME
Memooonoauu  paspabomxu  npocpammHo20 obecneyeHuss U  MexHoI02UU
nNPOCPAMMUPOBAHUSA
Memooonoauu u mexnosio2uu NPOEKMUPOBAHUA U UCNOTIb308AHUS OA3 OAHHBIX
Texnonoeuu gvinoaxenuss pabom no co30aHuro (Moougukayul) u CONPoOBONHCOEHUI
uc
Cospemennbiti omeuecmeeHnblll U 3apyOedCHblli Onvim 6 NpopecCUOHANbHOU
oesamenbHOCmuU
Memoovl u npuembvl aneopummuzayuu NOCMAasIeHHbIX 3a0a4
Bvibpannbiii A3vlk npocpammuposans, 0cobeHHOCmU NpocpaMMUpoOSanus Ha
9MOM A3bIKE
Homayuu u npoepammuvie npodykmer 0ns epaghuueckoeo omobpajiceHus
aneopummos
Komnonenmuvl  npocpammno-mexHudeckux — apxumekmyp, — cyujecmgyroujue
NPUNOJICEHUs U UHMEPDELiCbl 83AUMOOEUCMBUS C HUMU
Texnonoeuu npocpammuposanus
Ocobennocmu 6blOpaHHOU cpedbl NPOSPaAMMUPOBAHUSL

ymemn: Bvipabamvieams eapuanmul peanuzayuu mpebosanuti
Hcnonvzosams memoowl u npuembvl anzopummuzayus NOCMagIeHHbIX 3a0ay
Hcnonvszoeamv npocpammmuvie npooykmel 01 epaguueckoo 0moopadiceHus
aneopummos
IIpumenamo cmanoapmuule aneopummsl 8 COOMEEMCmMEYIWUx 001acmsax
Iucamv npozpammmubili KOO HA 8bIOPAHHOM A3bIKE NPOSPAMMUPOBAHUS



gnaoems:

HIIK-3.2

3HAmys.

ymemy:

gnaoems:

Hcnonvzosams eblOpannyio cpedy npocpammuposanisl

Ipumensamo nyuuiue Mupogvle npaKmuKu 0QopmaeHUus RPOSPAMMHO20 KOOA
Hcnonvzosams 603MONCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOSPAMMHOLU
apxumexkmypbl

Ilpumenamo KoanekmugHyro cpedy paspabomku HpocPaAMMHO20 ObecneyeHus u
cucmemy KOHmMpOJis ePCuti

Onpedenenue cmanoapmog 6 001aCmuU Kawecmed, KOMOpPbIM HeoOX00UMO
c1edo6amuv npu 6bINOIHEHUU PabOm

Oyenka kauecmea u 3¢hghexmueHocmu npocpamMmMHO20 KoOa

Peoaxmuposanue npoepammnoco kooa

Ilpeocmasnenue u 06cysrcoenue niaHa AHATUMULECKUX pabom

Omeemuvl Ha 60NPOCHL U NPEONOIHCEHU VUACMHUKOE AHATUMUYECKOU 2PYNnbl
npoexma

3naem KOMNOHeHmbul COBPEMEHHBIX nPOZPAMMHO-MEXHUYUECKUX
apxumexkmyp,  Ippekmueno - npumensem - memoovl U  npUEMbl
anzopummusayuu

Bosmooicnocmu cywecmeyiougeti npocpammHo-mexHu4eckou apXumexmypol
Bosmooxcnocmu  cogpemenHbiX U NepCneKmusHulX  cpedcme  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cpedcma

Memoodonozuu  paspabomku  npocpamMmHo20  obecneueHuss U  MexXHOLO2UU
PO AMMUPOBAHUSL

Memoodonozuu u mexnono2uu nNPOEKMUPOBAHUs U UCNONb308AHUS 0A3 OAHHBIX
Texnonozuu evinonmnenuss pabom no co30anuio (MOOUPUKAYUL) U CONPOBOIHCOEHUIO
uc

Coepemennniii omeuecmeeHHblll U 3apyOedcHblll Onvlm 8 NpogheccUOHANbHOL
oesmenbHoCmu

MemoOwbl u npuemvl aneopummuszayuu NOCMAGIeHHbIX 3a0ay

IIpoepammmusie npodykmul 015 2paguuecko2o omoopadceHus aieopummos
CmanoapmHuule aneopummosl u 061aCMU UX NPUMEHeHUs

Buvibpannviii A3vik  npocpammuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe

Homayuu u npoepammuvie npodykmer 0ns epaghuueckoeo omobpajiceHus
aneopummos

Komnonenmuvlr  npocpammmo-mexnuueckux — apxumexmyp, — Cyujecmsyroujue
NPpUNLOdCeHUs U UHmepghelicbl 83aUMO0eticmaus ¢ HUMu

Texnonoz2uu npoepammuposanisl

OcobenHocmu 8blOPaAHHOLL CPedbl NPOCPAMMUPOBAHUS

Hopmamusnvie Ooxymenmsi, onpedensirowue mpebosanus K 0QOPMAECHUIO
NPOCPAMMHO20 KOOA

Buipabameieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzoeams memoobsl u npuemvl aneopummu3ayuu NOCMAagIeHHblx 3a0ay
HUcnonvzosams npocpammuvle npooykmul 014 epaghuyeckoco omobpadxceHus
aneopummos

Ipumenamo cmanoapmuule aneopummusl 8 COOMEEMCMEYIOUUX 0ONACAX
Tucamo npoepammmsiii KOO HA LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzosams evlOpanmnyio cpedy npocpammuposanisl

Ipumensamo nyuuiue Mupogvle npaKmuKk 0QopmaeHUus RPOSPaAMMHO20 KOOa
Hcnonvzosams 603MOdCHOCMU UMEIOWELCS MEXHUYECKOU U/UIU NPOSPAMMHOU
apxumexkmypbl

Ilpumenamo Koanekmueuylo cpedy paspadomku NpocpamMmMHOo20 obecneueHus u
cucmemy KOHMpPOIA 6epCull

Oyenka kauecmea u 3¢hghexmuenocmu npocpamMmHoO20 Kooa



Peoaxmuposanue npoepammnozo xooda
Ilpeocmasnenue u 006cysicoenue naaHa aHATUMUYEecKUx pabom
Omeemvl Ha 60NPOCHL U NPEONONHCEHUA VUACMHUKO8 AHATUMUYECKOU 2PYyNnnbl
npoexma
HIIK-3.3 DOddexTuBHO MPUMEHSIET CYIIECTBYIONINE MPOTPAMMHBIC PEIICHUS U UHTEP(DEHCHI
B3aMIMOJICHCTBHSI C HUMH B 00JacTH WH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHI
3HATB:  Bosmooicnocmu cywecmeyiowjeii npocpammHo-mexHu4eckou apXumeKmypuol
Bosmooichocmu  cospemennvix U nepcneKmuHulX  cpeocmé  paspabomiu
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPeoCcme
Memoodonocuu  pazpabomku  npocpamMmMHoc0  obecnedeHus U  MeXHOI02UU
NPOSPaAMMUPOBAHUSL
Memoodonozuu u mexHono2uu nNPOEKMUPOBAHUS U UCNOIb308AHUS 0A3 OAHHBIX
Texnonoeuu 6vinonenus pabom no co30aHut0 (MOOUGUKAYUU) U CONPOBOAHCOEHUIO
uc
OcHo8bl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Coepemennubili omeuecmseeHublll U 3apYOedCHblll Onvim 8 NpoGecCUOHANbHOU
oesmenvHoCcmu
MemoOwbl u npuemvl aneopummuszayuu NOCMAGIeHHbIX 3a0ay
IIpoepammmusie npodyKmul 0.1 2paghpuuecko2o OmooOPadIceHus aneopummos
Cmanoapmuule aneopummsl u 061aCmMU UX NPUMEHeHUs
Buvlbpannvlii  a3v1k  npocpammuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe
Komnonenmul  npocpammHO-mexHuyeckux — apxumexkmyp, — cyujecmeyioujue
NPpUNLOdCeHUs U UHmepghelicobl 83aUMO0eticmaus ¢ HUMu
Texnonoz2uu npocpammuposanisl
OcobenHocmu 8b1OPaAHHOLL CPedbl NPOPAMMUPOBAHUS
Hopmamusnvie 0oxkymenmol, onpedensirowue mpedosanus K 0QOpMIeHUIO
NPOSPAMMHO20 KOOA
VYMETh:  Buipabamweisamo eapuanmsi peaiuzayuu mpeoosaHutl
Ipumenamo cmanoapmuvlie ancopummsl 8 COOMEEMCMBYIOUUX 001aCmAX
Iucamv npocpammmulii KOO Ha 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzosams evblOpanmyio cpedy npocpammuposaniis
Ipumenameo nyuwue Mupogvle NPAKMuKY 0ghopmaeHUs RPOSPAMMHO20 KOOA
Hcnonvzosams 6803MONCHOCMU UMEIOWEUCS MEXHUYeCKOU Uu/unu npocpammHou
apxumexkmypbl
Ipumenamo KonleKmueHylo cpeoy paspabomxu NpocpPaAMMHO20 obecneyeHus u
cucmemy KOHmMpOJisl ePCuti

TunoBbie KOHTPOJIbHBbIE 32JAHNUSI WU HHbIE MATEPHAJIbI, HEO0OXOAUMBbIE [IJIS OLIEeHKHU
3HAHMH, YMEHHUIl, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITalbI
(popMHpOBaHUSI KOMIIETCHIIHI B polecce OCBOCHNs 00pa30BaTeIbHOI NPOrPaMMbI
LAB 1
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 screenshot. 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 JSON 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.

LAB 5

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.

LAB 6

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 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.

LAB7

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 initial amount of tokens to your group members. Take the
screenshots. Collaboratively write a paper with your project details, deployed contract and transaction
screenshots. Upload your report to Moodle.

3a4eTHO-3K3aMeHAllMOHHbIC MAaTEPHAJIbI VIS IPOMEKYTOYHOI aTTecTannu (3K3aMeH/3a4eT)



BO]’[pOCLI JJISA MOATOTOBKH K 3K3aMEHY

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.

10. Etherium architecture and project history.

11. Ethereum nodes.

12. Hierarchcal deterministic wallet, Ethereum addresses.
13. Etherium smart contracts.

14. Solidity compiler.

15. Solidity types.

16. Solidity functions.

17. Ethereum tokens. ERC20 smart contracts.

18. 1CO.

19. Token smart contracts deployment and communication from web application.
20. Blockchain services.

21. Legal regulations of blockchain and cryptocurrency usage in your country.
22. TON blockchain architecture.

CoNoOR~WNE

Ilepeuenv kKomnemenyuit (wacmu Komnemenyuu), nPOGEPAEMbIX OUEHOUHBIM
cpeocmeom
MK-3

4.2 Metoanuyeckue MaTepualibl, onpeaessiiomne Npoueaypbl ONeHUBAHUS 3HAHUIA,
yMeHHi, HaBBIKOB W (WJIHM) ONbITA /AeATeJbHOCTH, XAPAKTEPHU3YIOIIMX JTaMNbl
(¢hopMupoBaHUA KOMIETEHIUH

Metoanyeckre peKOMEHIAIH, OTPEIEISIONINE MPOIEAYPhl OIICHUBAaHUS HA DK3aMeHe:
There are 10 points for labs and 2 points for project or exams answer.
The course grading is done with the following criteria:

10-12 points — A grade (“otaruno” in Russia, 1 in Germany)

7-9 points — B grade (“xoporro” in Russia, 2 in Germany)

5-7 points — C grade (“ynoBnerBoputenbao” in Russia, 3 in Germany)

0-5 points — D grade (“nHeymoBierBoputensho’ in Russia, 4 or 5 in Germany)

OneHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3/I0pOBbsI BEHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH MHBAJIMAAM U JIULIaM C OTPaHUYEHHBIMU BO3MOXKHOCTSMU 3710POBbSI
IIPEAOCTABIISAECTCA JOMOJHUTEIIBHOE BPEMS I IOATOTOBKY OTBETA HA DK3aMEHE;

— MIPU MIPOBEICHUH MPOLIETYPhl OLICHUBAHUS PE3yJIbTAaTOB O0YyUEHUSI UHBAINUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS IIPEAYyCMATPUBACTCS UCIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYaTbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U UHBaJWAOB IIpOLEypa OLIEHWBAHUS pE3yNbTaTOB OOYyYEHHUs 10 AUCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.



[Iporieypa oneHUBaHUsI PE3yNbTATOB OOYYCHHS WHBAIWIOB U JIUI] C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbS TI0 AUCIHILTUHE MPEAyCcMaTpUBaET MpeloCcTaBlieHne HHPOPMAIUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM KX 370POBBS M BOCIIPUSATHS HH(POPMAIIHH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJarouuxcs.

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJBHOM Y4YeOHOH JHUTEpPaTyphbl,

He00X0UMOi1 1JI1 OCBOECHHUSA TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHas JiMTEpaTypa:

1. [llemoxoB C. A. , YUepnonpynaosa E. [IpoexTupoBanue pactnpeneieHHbIX
UH(POPMAIMOHHBIX CHCTEM : KypC JIEKIIUH 10 auciuiuinie «[IpoekTupoBaHue pacrpeieieHHbIX
MH(POPMALMOHHBIX CHCTEM»: ydeOHoe ocobue.- Opendypr: OpeHOypreKuil rocy1apCTBEHHBIN
yuuBepcuret, 2012 - http://biblioclub.ru/index.php?page=book_red&id=260753&sr=1

2. Bonkoga T. , Haceiikuna JI. Pa3paboTka crucrem pacrpeaeneHHOW 00paOOTKH TaHHBIX:
yueOHO-METOINYECKOE mocooue. - OpenOypr: OI'Y, 2012 -
http://biblioclub.ru/index.php?page=book_red&id=259371&sr=1

JI71st OCBOCHUSI TUCUUIUTMHBI MHBAJIUIAMU | JIMIIAMH C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3I0pOBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B 3JEKTPOHHO-OMONIMOTEUHBIX CHCTEMax
«/lanvy u « FOpaumy».

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. I'puropres, M. B. IIpoekTrpoBanne MHPOPMALIMOHHBIX CUCTEM : yuyeOHOe mocodue
quist By3oB / M. B. I'puropses, 1. U. I'puropsea. — M. : U3garensctBo IOpaiit, 2017 — -
https://biblio-online.ru/book/394E4411-7B76-4F47-BD2D-C3B981BEC3BS8.

2. Cranaaptbl 0OopMIIEHHS] HCXOAHOTO KOJIa TPOrpaMM U COBPEMEHHBIE
MHTETPUPOBAHHBIE CPEJIbl pa3pabOTKH MPOrPaMMHOT0 o0ecreueHus: yued.-MeTo 1.1ocooue.
10.B. Kons1oB [u np.] — Kpacnogap: Ky6aunckwuii roc.ys-1, 2015

3. Hazapos C.B. ApxutekTypa 1 IpoeKTHpOBaHUE MPOrpaMMHBIX cucteM: MoHorpadus /
C.B. Hazapos. - M.: HUL] Uudpa-M, 2013. - http://znanium.com/catalog/product/353187

5.3. Illepuoauyeckue U3IaHNUs:
1. bazsl manabx komnaHun «Mct Brro» http://dlib.eastview.com
2. Onexrponnas 6ubauoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM 4HcJIe COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl
JAAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
Dnekmponrno-oudbruomeunwvie cucmemsi (IbC):
3BC «HOPAWT» https://urait.ru/
IBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ru» https://www.book.ru
9bC «ZNANIUM.COM» www.znanium.com
3BC «JIAHb» https://e.lanbook.com

agkrwpnE



http://biblioclub.ru/index.php?page=author_red&id=99374
http://biblioclub.ru/index.php?page=author_red&id=98828
http://biblioclub.ru/index.php?page=publisher_red&pub_id=68
http://biblioclub.ru/index.php?page=publisher_red&pub_id=68
http://biblioclub.ru/index.php?page=author_red&id=98844
http://biblioclub.ru/index.php?page=author_red&id=99157
http://biblioclub.ru/index.php?page=publisher_red&pub_id=16958
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

IIpogheccuonanvrvie 6azvi OanHbIxX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnanst uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas oudimoteka (HOB) http://www.elibrary.ru/

[ToHOTEKCTOBBIC APXUBBI BEIYIIUX 3alaJIHBIX HAYYHBIX )KYpHAJIOB Ha Poccuiickoii
nnaTQ)opMe HayuyHbIX )xypHaioB HOUKOH http://archive.neicon.ru

6. HamuonanpHast dSJeKTpoHHas OuOIMOTEKa  (IOCTYN K DJIEKTPOHHOW  OMOIMOTEeKe
mucceprauii Poccuiickoit rocynapersennoit oubmmorexu (PI'B) https://rusneb.ru/

7.  Ilpesunentckas 6ubnmorexa um. b.H. Enpruna https://www.prlib.ru/

8.  baza gannpix CSD KemOpumxckoro nentpa kpucramiorpadpuueckux ganusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10. Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlexktopuym TB" http://www.lektorium.tv/

17. Yuuepcuretckas nnpopmannonnas cucrema POCCUS http://uisrussia.msu.ru

ok~ owdE

HH@OPMCIZ/}MOHHble CnpaesovHble cucniembl

1. KoucynwsranT [Lmtoc - cipaBodHast mpaBoBasi cucTeMa (IOCTYII IO JIOKAJILHOMW CETH C
KOMIThIOTEPOB OUOIMOTEKH )

Pecypcor c6o600n020 0ocmyna

1. KwubepJlenunka http://cyberleninka.ru/;

2. AwmepukaHckas maTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HayKH M Bbiciiero oopasoanus Poccuiickoii @enepanun
https://www.minobrnauki.gov.ru/;

4. ®denepanbubiii moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudopmanumonnas cucrema "EnnHoe okHO JocTyna K 00pa3oBaTelbHbIM pecypcam”
http://window.edu.ru/;

6. Enunas komnexuus uudpoBeIX 00pa3oBaTeIbHBIX PecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBEHHOTO MHCTUTYTA pyccKoro s3blka nMeHu A.C. [lymxkuna
"OGpa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CmnpaBouHo-UH(pOpMaLIMOHHBIN nTopTan "Pycckuil a3bIk" http://gramota.ru/;

9. Cnyx6a TeMaTHYECKHX TOJKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu 1 SHIIUKJIONIEUH http://dic.academic.ru/;

11. O6pazoBarenbHblii moptan "Yueda" http://www.ucheba.com/;

12. 3axonompoekt "O0 oOpa3zoBanuu B Poccuiickoit denepanun. Bonpock! u oTBeTHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1ekmponHble 06pazoeamenvHvle U UHGopmayuorusie pecypcovl Kyol'V

1. DnextponHbli karamor Hayunoii 6ubmmorexku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'yV
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyABHOTO TUHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru



http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
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4. baza y4eOHBIX TUIAHOB, y9€OHO-METOIMUECKIX KOMIUIEKCOB, IyOJIMKAIMNA U KOH(epeHIIHiA
http://infoneeds.kubsu.ru/

5. bubnnoreka HHPOPMAITMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DJeKTpOHHBIN apxuB MOKyMeHTOB KyOI'Y _http://docspace.kubsu.ru/

7. DneKkTpoHHbIE 00pa3oBaTeNbHbIE pecypchl Kageapbl THGOPMAITMOHHBIX CUCTEM M TEXHOJIOTHMA
B oOpasoBanun KyOI'Y wu mnHayuHo-merommyeckoro kypHama "IIKOJIBHBIE T'OIbI"
http://icdau.kubsu.ru/

6. Meroanueckue YyKazaHusl MJA OOyYAKOIIUXCHA 10 OCBOCHUIO
AUCHUILIMHBI (MOIYJIs1)

Labs are easier to be done using JavaScript/TypeScript and NodeJS. But can be done in
any other popular programming language via Bitcoin RPC and Web3 libraries.

B ocBoeHHMHU TUCHMIIIMHBI MHBAIWAAMU U JIMIAMHM C OTPAHUYEHHBIMHU BO3MOXKHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiICHEHUE YUeOHOro MaTepuara.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalMKM 110 HPCIAMETY SABJIAIOTCA BaKHBIM (i)aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOyUEHHs U YCTAHOBJIEHUIO BOCHUTATEIBHOTO KOHTAKTa
MCXKAY NOperoaaBaTciicM U O6yT-IaIOHII/IMCH HHBAJIMLJOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. llepeyeHb HWH(POPMALMOHHBIX TEXHOJOIMH, HCIOJb3yeMbIX IPH

OCYIIECTBJICHUN Oﬁpa30BaTeJILHOFO nmponoecca 1mo IMCIumIJaInHe (MOJ]yJIIO)

7.1 Ilepeyenb MHGOPMATMOHHO-KOMMYHHKAMOHHBIX TEXHOJIOTHH

Moodle LMS, MS Teams, Zoom, BigBlueButton.

7.2 TlepeyeHb JMIEH3HMOHHOTO W CBOOOJHO PACIPOCTPAHAEMOr0 IPOrPAMMHOIO
o0ecneyenust

Copay, Bitcoind, Metamask, Geth, Remix, MS VS Code.

8. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHne Mo JUCHUILTHHE (MO1YJII0)

No Bi paGor HaumeHoBaHue yueOHON ayTUTOPUH, €€ OCHALIICHHOCTh
000pyI0OBaHUEM U TEXHHUUYECKUMU CPEICTBaMHU O0yUEHHUs
1. JlexumoHHbIE 3aHATUS | AyAUTOpHS, YKOMIUIEKTOBaHHAs CHeLUaIu3UPOBAHHOMN
MeOeJIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUECHHUS
2. JlaGopaTopHble 3aHATUS | AyIUTOPHS, YKOMIUIEKTOBAaHHAs CHeLUaIu3UPOBAHHOMN
MeOenpl0 M TEXHUYECKHMMHM  CpeAcTBaMH  OOyuyeHwus,
KOMITbIOTEPAMHU, IIPOEKTOPOM, IPOTPAMMHBIM 00ECIIeYeHUEM
3. IIpakTnueckue 3aHaTust | Ayauropus, YKOMIUIEKTOBAHHAs CHeIUaIM3UPOBAHHON
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUEHHSI
4. I'pynmossie Aynuropus, YKOMIUIEKTOBaHHAas CHeLUaIU3UPOBAHHOMN
(MHAMBUAYATHHBIC) MeOenpl0 M TEXHHYECKHMMH  CPEICTBAMH  OOy4YeHUs,
KOHCYJIbTAallH KOMIIbIOTEPaMHU, MPOrPaMMHBIM 0OecrieueHueM
5. Texymmuit ~ KOHTpoub, | Aynuropus, YKOMIUIEKTOBAHHAs CHEeNUaIu3UupPOBAHHOMN
IIPOMEKYTOUHAs MeOenbl0 M TEXHHYECKUMH  CpEeACTBAaMU  OOydeHus,
aTTecTanus KOMIIBIOTEPaMH, IPOrpaMMHBIM 00ecriedeHHEM
6. CamocTrosTenbHas Kabuner g caMocTosTeNbHONH paOOThI, OCHAIIEHHBIN
pabora KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTHIO MOJKIIOUEHHS K
cetu «MHTEpHET», NPOrpaMMOM 3KPaHHOIO YBEIHWYEHUS U



http://infoneeds.kubsu.ru/
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http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

00€CTIeYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuil u ux ocHauenue onpeaensercs OIIOIL.




