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

¥ MHCTPYMEHTHI pabOThI C CHCTEMaMH paclpeaesIeHHOTo peecTpa (0JI0KYelH) M KPUIITOBATIOTAMH
(Bitcoin, Etherium).

1.2 3agaun AMCHUILIMHEI

— OcBoeHME TEOPETUIECKUX OCHOB OCTpoeHuUs cucteM P2P u Giokyeiin.

— M3y4yeHne OCHOBHBIX NPUHIMIIOB ()YHKIIMOHUPOBAHUS KPUIITOBAIIOT.

— [omyueHne MpakTUYECKUX HABBIKOB paboThl B ceTH Bitcoin u Etherium u pa3paborku
BEO-TIPHIIOKEHUH U1 B3aUMOACHCTBUS C OJIOKUCHHOM.

— OcBoeHue s3bIKa MPOrPaMMHUPOBAHUS CMAPT KOHTPAKTOB Solidity.

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

JucuunnuHa «biokyeiiH: TEXHOJIOTHH U HHCTPYMEHTHI Pa3paboTKu» OTHOCUTCA K «HacTb,
dbopmupyemas yaacCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHU» biioka 1 «/luctuurmirast (Mo1ym)»
y4eOHOro IJIaHa.

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

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HANpaBlIe€HO Ha (OPMHUPOBAHUE Y
00yJarouuXxcs CICAYIOIUX KOMITETEHIIUMN
IK-3 Cnocoben 3¢¢eKTHBHO NPUMEHATh AJITOPUTMHYECKHE W NPOrpaMMHbIe
peumieHusi B 00jacTH MH(OPMANMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHMi, a
TAK’Ke YYaCTBOBATh B HX IPOEKTHPOBAHUM M pa3padoTke
3HaTh UIIK-3.1 (D/01.6 3H.2) BO3MOXHOCTH COBPEMEHHBIX U MEPCHEKTUBHBIX CPEIICTB
pa3pabOTKU MPOrPaMMHBIX POJYKTOB, TEXHUUECKUX CPEJICTB, AITOPUTMHUUECKUE U
[pOrpaMMHbIe peleHuss B 00JacTu HMHPOPMAIMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTUI
NIIK-3.3 (D/01.6 3u.4) Merononoruu ¥ TEXHOJOTUU MPOEKTUPOBAHUS U
UCMOJb30BaHUs 0a3 JaHHBIX, aITOPUTMHUYECKHE W MPOTPaMMHBIE PpEIICHUs B
obnactu nHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH
NIIK-3.4 (D/29.7 31.5) HCTpyMEHTHI M METOIbI IPOBEJICHUS ay/AIUTOB KayecTBa,
QITOPUTMHUYECKHE U TPOrPAaMMHBIE PELLICHUS
NIIK-3.6 (D/29.7 31.8) CoBpeMeHHBII OTE€UYECTBEHHbIN M 3apyOeKHBI ONBIT B
npodeccnoHaNbHOM NesSTeNIbHOCTH, AITOPUTMUYECKHE U IPOIPAaMMHBIE PEILIEHUS B
o0acTi MH(HOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U
HIIK-3.8 (A/01.6 3n.1) Meroasl u mpuemMbl GopManu3anuu  3aad,
AITOPUTMUYECKHE M MPOrpaMMHbIE pelIeHHss B 001acTH HMH(OPMAIMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOT UM
NIIK-3.9 (A/01.6 31.2) MeToab! ¥ TpHEMBI aITOPUTMHU3AIINY IOCTABICHHBIX 3a7ad,
MporpaMMHbIe peleHuss B 00jJacTh UHGPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH
NIIK-3.11 (A/01.6 31.4) CtannapTHble aIrOpUTMBI B 001acTH MH(GOPMALIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH
NIIK-3.13 (A/01.6 31.7) Metononoruu pa3padOTKH MPOTPAMMHOTO 00€CTIeUeHHUS
B 001acTH MH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
NIIK-3.15 (A/01.6 31.9) KOMIOHEHTHI MPOrpaMMHO-TEXHUYECKUX apXUTEKTYP,
CYIIECTBYIOIIME TPWIOKEHUS U HMHTEp(elchl B3aMMOJAEHCTBHS C HHUMH,
QITOPUTMHUYECKHE U MPOrpaMMHBIE pelIeHHs B 00JacTH HHPOPMAIMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJIOTMH



YmMmeThb

Baangernb

UIIK-3.19 (D/01.6 V.2) BripaGaTbiBaTh BapHaHThl peanu3aliidl TpeOOBaHMIA,
3¢ (HEeKTUBHO NTPUMEHSATh AITOPUTMUYECKHE U MIPOrPaMMHBIE pellleHus B 00JacTu
MH(POPMAIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH, a TAaKKe Y4acTBOBATh B HX
MIPOEKTUPOBAHUHU U Pa3pabOTKe

NIIK-3.20 (D/01.6 VY.3) IIpoBoauTh OllEHKY M OOOCHOBAaHHE PEKOMEHIYEMbBIX
peuieHuii B o01acTi MHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, a TaK¥kKe
y4acTBOBAaTh B UX NMPOEKTUPOBAHUU U pa3paboTKe

HIIK-3.21 (A/01.6 V.1) Mcnonb30BaTh METOJBI U IPHEMBI (hOpMaTM3aIliy 3a/1a4,
3G PEKTUBHO TPUMEHSTh AITOPUTMUYECKUE U MIPOrPaMMHBIE pelieHust B 001acTu
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, a TakKe y4yacTBOBaTh B UX
MIPOEKTUPOBAHUU U pa3paboTKe

HIIK-3.22 (A/01.6 VY.2) Hcnonp3oBaTh METOAbI M MPHUEMBI aJTOPUTMHU3AINH
MOCTaBJICHHBIX 3a7ad B  oOmactd  MHGPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH, a TAaK)Ke Y4acTBOBATh B UX MPOCKTUPOBAHUH U pa3paboTKe
UIIK-3.24 (A/01.6 VY.4) IlpumeHsATH CTaHAAPTHBIE AITOPUTMBI B 00JacTh
MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, a TakKe y4yacTBOBaTh B UX
IIPOEKTUPOBAHUHU U pa3pabOTKe

NIIK-3.26 (A/01.6 V.6) Vcnonb3oBaTh BBIOPAHHYIO CpEy MPOTrpaMMHpPOBAHUS,
3G PEKTUBHO TPUMEHSITH AITOPUTMUYECKHE M MMPOrPAaMMHBIE PEelIeHHs B 0071acTH
MH(OPMALMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN

NIIK-3.27 (A/01.6 VY.9) Hcnonb30BaTh BO3MOXXHOCTH MMEIOLICHCS TEXHUIECKON
W/WIHM TPOTPaMMHOM apXUTEKTYphl, 3P(HEKTUBHO MPUMEHSTH AITOPUTMHUYECKUE U
IporpaMMHBIE pelIeHuss B 00jacTd  MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI1

NIIK-3.28 (A/01.6 VY.10) IIpuMeHSTh KOJUIGKTHBHYIO Cpely pa3paboTKu
MPOrPaMMHOTO OOECIEYeHHs] W CHUCTEMYy KOHTpOJs Bepcuil, 3(PPeKTUBHO
NPUMEHSTh  AITOPUTMHUYECKHE W TMPOTpaMMHBIE  pelmieHuss B o0jactu
MH(POPMAIlMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOIUH, a TakKe Y4acTBOBAaTbh B HX
MIPOEKTUPOBAHUHU U pa3pabOTKe

NIIK-3.29 (D/01.6 Tn.1) Ananu3 BO3MOMKHOCTEH peanu3anuu TpeOOoBaHMM K
IIPOrpaMMHOMY 00ecredeHuIo B 001acTH MHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI

NIIK-3.35 (A/01.6 Ta.2) Onenka kadecTBa (hopmManu3aliy NOCTABICHHBIX 3a/1a4 B
COOTBETCTBHH C TPEOOBAHUSAMHU TEXHUYECKOTO 3aJIaHUs WU JPYTHX MPUHATHIX B
OpraHu3allMi HOPMATUBHBIX JIOKYMEHTOB, a TaKXe Yyd4acTBOBaTb B HX
MIPOEKTUPOBAHUHU U pa3pabOTKe

WNIIK-3.36 (A/01.6 Tx.3) OreHka Ka4ecTBa alrOPUTMU3AIMH TTOCTABICHHBIX 33134
B COOTBETCTBUU C TPEOOBAHUSIMHU TEXHUYECKOTO 3a/IaHUS WM JAPYTHX MPUHATHIX B
OpraHu3alii HOPMATUBHBIX JIOKYMEHTOB, a TaKXe Yyd4YacTBOBaTb B HX
MIPOEKTUPOBAHUHU U pa3pabOTKe

NIIK-3.37 (A/01.6 Tn.4) Onenka kauecTBa ¥ 3pPEKTUBHOCTH IPOTPAMMHOT0 KOAA,
3¢ (HEeKTUBHO NTPUMEHSTh aIrOPUTMUYECKHE U MTPOrpaMMHBIE pellieHrs B 00JacTu
MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTUH, a TaKKe Y4acTBOBATbh B HX
MIPOEKTUPOBAHUHU U pa3pabOTKe

NIIK-3.39 (A/01.6 Tn.6) PenaktupoBaHHe NpPOrpaMMHOIO Koja, 3(PQPeKTHUBHO
NPUMEHSTh  AITOPUTMHYECKHE W  TMpOrpaMMHBIE pemeHuss B o0jactu
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH

NIIK-3.40 (D/04.7 Tn.5) OtBersl Ha BONPOCHI U MPEAJIOKEHUS YYACTHUKOB
aQHAJIUTUYECKONW TPYIIBl MpoeKkTa MO HPQPEKTUBHOCTH AITOPUTMHUUYECKUX U
MIPOTPaMMHBIX pPEIICHUN



2. CTpyKTypa M cofepKaHue IUCHUILTHHbI

2.1 Pacnpenesienne TPYA0EMKOCTH TUCHUILJIMHBI IO BUIaM padoT

O6mmas Tpy10€MKOCTh AUCIUILTHHBI cocTaBisieT 3 3a4. efl. (108uacoB), ux pacnpenenenue
10 BUJIaM Pa0OT MPEACTABICHO B TaOJIHIIC

CemecTpnl
Buj y4eoHoii pa6oThl Beero (4acel)
4acoB |
KonraktHasi paboTa, B TOM YHCJIe: 28,3 28,3
AyIuTOpHBbIE 3aHATHS (BCEro): 28 28
3aHsATUS JEKIIMOHHOIO TUIIA 14 14
JlabopaTopHbIe 3aHITHS 14 14
3aHATHS CEMUHAPCKOTrO TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)
HNuas koHTaKTHasi padora: 0,3 0,3
KonTpons camoctositensHoi padotsl (KCP)
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHasi paboTa, B TOM 4ucJje: 44 44
IloAroToBKa K TEKYIIEMY KOHTPOJIEO 44 44
KoHnTtpoJs: 35,7 | 357
[ToaroToBka K AK3aMEeHY 35,7 | 357
yac. 108 108
B TOM YHCJe
O0mas Tpya0eMKOCTh KOHTAKTHAas 28,3 | 283
pabora
3a4. ef 3 3

2.2 CTpyKTypa AMCHHMIIIMHBI
Pacnipenenenuie Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jieaM JUCIUILINHBL.
Paznensl (TeMbl) AUCHUILIMHBL, U3y4aeMble B 3 cemecTpe

KoauuecTBo yacos
Bueayn
o HTOPHA
Ne HaumenoBanue paszaeiioB (Tem) Beero AyautopHas pagoTa o
padoTta
Ja mn3 JIP CPC
1 2 3 4 5 6 7
1. | Bitcoin 6 8 14
2. | Ethereum 6 6 30
3. | TON 2 0
HNUTOI'O no pa3gesiamMm JUCUMIIIIMHBI 14 14
KonTtposns camocrositensHoit paboTsl (KCP)
IIpomexyrounas arrectauus (MKP) 0,3
[ToaroToBKa K TEKYIIEMY KOHTPOJIO 35,7
OO0masi Tpy10eMKOCTh IO M CUMILIHHE 108

Ipumeuanue: JI — nexyuu, 13 — npaxmuueckue 3auamus/cemunapul, JIP — nabopamopuvie 3amnsmus, CPC —
camocmosmenvhas paboma cmyoenma



2.3 Conep:xaHue pa3iesioB (TeM) IMCHUILIHHBI
2.3.1 3aHATHA JeKIMOHHOTO THIIA

®opma
Ne HaunmenoBanue pa3saesia (TeMbl) Copepsxanne pasjesa (TeMbl) TeKylIero
KOHTPOJIsI

1 2 3 4
Double spending. Cryptocurrency history. Satoshi

1 Bitcoin Nakamot_o pgblication. Bitcoin arf;hitectu_re. !\letwork 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.

3 Bitcoin node, network communication. CLI and RPC P3

) interface.

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

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuuecxozo 3adanus, P - manucauue pegpepama, 3 - scce, K - komroxeuym, T —
mecmupogarue, P3 — pewenue 3adau.

2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIIA
Her

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogot
pabomul, PI['3 - pacuemno-epaghuuecxozo 3adanus, P - manucauue pegpepama, O - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaumenoBanmue pazjiena (TeMbl) HaumenoBanmue J1aGopaTopHbIX padoT TeKylIero
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

Ipumeuanue: JIP — omuem/3awuma rabopamopnoti pabomsi, KII1 - svinonnenue kypcosozo npoexma, KP - kypcosotl
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmupoganue, P3 — pewenue 3aoau.

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBBIX padoT (IIPOEKTOB)
Her

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCH M0 JUCUMUILIMHE (MOTYJII0)



[Tepeuenpb yueOHO-METOAMUECKOTO 00ECTICYeHHS JUCIUTUTUHBI
No Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON paboThI
1 2 3
1 |Uzyuenue Metoaudeckue yka3aHUsl 10 OpraHU3aluyd CaMOCTOSITEIbHOM
TEOPETUUYECKOTO paboThI CTYJCHTOB, yTBEpKICHHbIE kadenpoit
MaTtepuaa nH(GOPMAMOHHBIX TeXHOJIorui, mpotokos Nel ot 30.08.2019
2  |Pemenwue 3amau MeTtoauyeckue ykazaHUs MO OpraHU3aliyd CaMOCTOSITENbHOM
paboThI CTYJCHTOB, YTBEPK/ICHHBIE kadenpoii
“H(pOPMaIMOHHBIX TeXHOJOTHH, TpoTokoi Nel ot 30.08.2019

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroIIUXCS U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTAMHU 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JOPOBBS U BOCIIPUATHS UH(POpMALIUU:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4aTHoi (hopme Ha s3bike bpaiis.

J1jig U1 ¢ HapYIICHUSMHU CIyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUiist 1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. O6pa3zoBaTesibHbIE€ TEXHOJIOTUH
B cootBerctBrm ¢ TpeboBanusmMu GI'OC B mporpamMma AMCIMIUIMHBI TPETycCMaTpHBAET
UCTIONB30BaHNE B y4eOHOM TIpoliecce CIEeIyIONINMX 00pa3oBaTeNbHbIE TEXHOJIOTUU: UYTCHHE
JIEKIUH C UCIIOJIb30BaHMEM JIMCTAaHIIMOHHBIX HHTEPHET-TEXHOJIOTHIA; METOJI MAIIBIX TPYIIIL, pa3dop
NPaKTUYECKHUX 3a/1a4 U KEHCOB.
ITpu oOyueHnH UCTIONB3YIOTCS CEeAYyIOIUe 00pa3oBaTeIbHbIE TEXHOIOTUH:

— TexHONOTHSI CHUHXPOHHOTO M ACHHXPOHHOTO IMCTAaHIIMOHHOTO OOYYeHHUS — JIEKIUU U
7a00paTOPHBIE 3aHATHS POBOASATCS OHJIAMH C MCIOIB30BaHUEM TPAHCISIIMK 1O ceTH MHTepHeT.
CTyAeHTBl TIONy4YaroT 3aJaHus B CHCTEME YIPABICHHUS JUCTAHIMOHHBIM oOydenuem Moodle,
CIIAFOT HA MPOBEPKY 3aJIaHMsI IIPH oMol yaeoHoro Beb-cepsepa Kyol'Y, cepsuca GitLab u LMS
Moodle. [TpenogaBaTenu MpoOBEPSIIOT, OLCHUBAIOT U KOMMEHTUPYIOT pemeHus B LMS Moodle.

— TexHosnoruss pasHOypoBHEBOTO (AM(PGHEPEHIUPOBAHHOIO) OOyuYeHHUsI — MpPEAroIaraeT
OCYIIECCTBIICHHE IO3HABATEIBHON JAEATEIHHOCTH CTYACHTOB C YYETOM HMX WHIUBHIYaIbHBIX
CTIIOCOOHOCTEH, BO3MOKHOCTEH W HMHTEPECOB, MOOMIPSST WX PEaTM30BHIBATH CBOH TBOPYECKHN
noreHiman. Co3gaHue M UCIOJIb30BAHUE TUATHOCTHUECKUX TECTOB SIBISIETCS HEOTHEMIIEMOM
YacThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOAyJabHOTO OOy4YeHHMsI — TMpeAycMaTpuUBaeT JAEJIEHUE COAEpKaHU
JUCLUTUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3zesbl (MOLyJH ), HHTETPUPOBAaHHbBIE B OOIIUN KypC.
— MHudopmannonHo-koMMyHuKanmonnele TexHonorun (MKT) - pacmumpstor pamku

00pa30BaTeNILHOTO MPOIlecca, MOBBIMIAs €ro MPAaKTUYECKYI0 HalpaBIEHHOCTh, CIOCOOCTBYIOT
MHTEHCU(PHUKAIIMK CAMOCTOSITEIbHOM pabOThl ydal[MXcs M TOBBIIMIEHUIO [O3HABATEIbHON
aktuBHOCTH. B pamkax KT BeigensaroTcs 2 Buaa TEXHOIOTHI:



— TexHONOTHsI HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IMO3BOJIsIET 3((HEKTUBHO
JIOTIOJTHUTD MpoIiecc 00yUYeHHUS SA3BIKY Ha BCEX YPOBHSX.

— UHTepHET-TeXHONOIMM — MPEAOCTABISIOT IIMPOKUME BO3MOXKHOCTH ISl ITOMCKaA
uH(pOpMaLuy, pa3pabOTKU HayYHbIX IIPOEKTOB, BEICHHs HAyYHBIX UCCIICIOBAHUIM.

— TexHonoruss MHAMBUAYaJINU3alUU OOYyYEHMs] — IIOMOraeT pPeaJl30BbIBATH JIMYHOCTHO-
OPUECHTHUPOBAHHBI TOAXOJ, YYHUTHIBas HMHIUBUAyaJbHbIE OCOOEHHOCTH M TOTPEOHOCTH
yUaIIuxcsl.

— IlpoekTHass TEXHOJOTMsI — OpPUEHTHPOBAaHA Ha MOJEIUPOBAHHE COLHMAIBHOIO
B3aMMOJEHCTBUS ydYalllUXCsl C ILEJbI0 pEIIeHUs 3aladd, KOTOopas ONpPENeNseTcs B paMKax
npo¢eCCHOHATBHOM MOATOTOBKH, BBIAEISIS Ty WIM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4yeHUs] B COTPYIHUYECTBE — pealM3yeT MJIEI0 B3aUMHOIO OOy4YeHHS,
OCYIIECTBJISASl KaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTHBHYIO OTBETCTBEHHOCTh 3a pEILEHUE
y4eOHBIX 3a7a4.

— MHrpoBas TeXHOJIOTUS — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHUS psAJa BO3MOXKHBIX
CI0oCcO00B peleHus NMpo0ieM, aKTUBU3UPYsI MBIIIJIEHUE CTYJEHTOB M PAacCKphIBasl JTUUHOCTHBIN
HOTEHIMAJ KaXKJJ0r0 yJarerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOI'O MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JHMYHOCTH, CIOCOOHOM KPUTHUYECKHM OTHOCHUTBHCS K HHGOpPMAlUU, YMEHHUIO
oTOMpaTh HHOOPMAIHIO [T PEIICHHS TOCTABICHHOW 3a1a4u.

KommiekcHoe ucrnosib3oBaHHE B y4yeOHOM IPOLIECCE BCEX BBIICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbIE
IpOIECChl, CHOCOOCTBYIOT (POPMHMPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH o0sanarh
OyyIIMI CTICIIUAIIHUCT.

OcHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUI BKIIOYAIOT B CEO0sI:

— pabora B MaJIbIX IpyIax (KOMaH/e) - COBMECTHasl AEATEIbHOCTb CTYIEHTOB B IPYIIIIE MO
PYKOBOJCTBOM JIMJIEPA, HAIIPABJIEHHAsI HA pellleHue 0011el 3a1auu yTEM TBOPUYECKOIO CII0KEHHUS
pe3yibTaTOB HMHIMBUAYAJIbHOW pabOThl 4YJICHOB KOMAaHJIbl C JICJIEHUEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAasl TEXHOJIOTUS - MHAWBUyaJIbHAs WM KOJUIEKTUBHAS JI€ATEIbHOCTh 110 0TOOpY,
pacnpeesIeHUI0 U CUCTEMAaTU3allul MaTepraia 1o ONpeEIeHHON TeMe, B pe3ysbTaTe KOTOPOU
COCTaBJISIETCSI IPOEKT;

— aHaJM3 KOHKPETHBIX CUTYyallud - aHaJU3 PEeabHBIX NPOOJIEMHBIX CUTYyaluil, NMEBIIUX
MECTO B COOTBETCTBYMOIIEH 00iacTH MpodeccHOHANbHOW NeATeNbHOCTH, U MOMCK BapUaHTOB
Jy4lIUX PEIIEHUN;

— pa3BUTHE KPUTHYECKOTO MBILUIEHUS — 00pa30oBaTelbHasl JEATEIIbHOCTh, HAIIPABJIEHHAs Ha
pasBUTHE Y CTYJCHTOB Pa3yMHOTr0, pe(IeKCHBHOTO MBIIIICHHSI, CTIOCOOHOTO BBIIBUHYTh HOBBIE
UJEeU U YBUJIETh HOBbIE BO3MOXKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3ajjad M CUTYyalMil [IMPOKO MCIIOJB3YyeTcs Kak
npenojaBaTesieM, Tak W CTYJEHTaMHM BO BpeMs JIEKLUH, JaOOpaTOpHBIX 3aHATUH W aHaIu3a
pe3yJbTaTOB CAMOCTOSTENbHOW paboThl. DTO OOYCIOBIEHO TEM, YTO NPU HCCIEAOBAaHUMU U
peIIeHnH KaXk]10i KOHKPETHOM 3a/1a4il UMEETCsl, KaK IPaBHII0, HECKOJIBKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJ10i1 COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

KOJIHYECTBO
I/ICHO.]'lb3yeMble I/IHTepaRTI/lBHLIe 06pasoBaTeanﬂe
Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TEXHOJIOI'UH
4acoB
[IpakTrueckue 3aHIATHA B pexumMax
JI, JIP B3aUMOJICHCTBUS «IIPEMOJABATENb — CTYACHT» U
«CTYJEHT — CTYJICHT»
Hroro

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awsamus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —
camocmosmenvhas paboma cmyoenma



Tewmbl, 3amanus ¥ BOIMPOCHI JJII CAMOCTOSITENLHON paboThl MpU3BaHBl CHOPMHUPOBATH
HABbIKM TIOMCKAa WH(OpMAalMK, YMEHHUS CaMOCTOSITENIbHO PACHIMpATh U YIIyOJsTh 3HAHUS,
MOJTyYEHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHH.

[Tonxon pa3bopa KOHKPETHBIX CUTYaLUH IIUPOKO UCIIOJIb3YETCS KaK MpernojaBaTesieM, Tak
U CTyJIEHTaMU IpU MPOBEICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSITEILHON PaOOTHI.

Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 3/10POBbSI IIPEIyCMOTpPEHA OpraHU3alus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

Jlig U1 ¢ HapyIICHUSIMU 3PEHUS:

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

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIIeHUSIMU OMIOPHO-JIBUTATEIILHOTO arnapara:

— B mieyaTHoOU hopme,

— B popMe IEKTPOHHOTO TOKYMEHTA.

JUiss M1l ¢ OTpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI IIPEIyCMOTPEHA OpPTaHU3aIHS
KOHCYJIbTAIMH ¢ UCIIOJIB30BaHUEM 3JIEKTPOHHOM MOYTHI.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

1. OIIeHO‘-IHbIe U METOANYECCKUC MaTepl/laJIbl
4.1 OueHouyHble cpeAcTBa UIA TeKyUIero KOHTPOJSI  yCIeBaeMOCTH U
NMPOMEKYTOYHOM aTTecTAllUN

OneHouHble CpeAcTBa IpEIHAa3HAYEHbl JJIsi KOHTPOJS U OLEHKH OOpa3oBaTelbHBIX
JOCTIDKEHUH 00y4aroIMXxcsi, OCBOMBIIMX HPOrpaMMy y4eOHOM JMCUMIUIMHBI «Ha3BaHHUE
JTUCIUTUIAHBD.

OneHouHbIE CpelCcTBa BKIKOYAET KOHTPOJIBbHBIE MaTEpHaibl JUIsl IPOBEACHNS TEKyIIero
KOHTPOJIA B GopMe 33/1aHNI U POMEKYTOYHOM aTTecTAMU B POpME BOIPOCOB K 3K3aMEHY.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIUIAM M JINIIAM C OPaHUYE€HHBIMU BO3MOKHOCTSIMH 3/I0POBbS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKH OTBETA Ha SK3aMEHE;

— IIPU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3YyIbTaTOB 00YyUEHHsI MHBAJIUIOB U JIUIL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbsl MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLESYpa OLCHUBAHUS pE3yJIbTAaTOB OOydYeHHsI 10 JAUCHUILUIMHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponiennypa onieHMBaHUs Pe3yIbTaTOB OO0y4YeHHsS WMHBAJIUIOB M JIUI] C OrpaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMUILIMHE (MOAYINIO) MpeaycMaTpUBaeT MPeOoCTaBlIEHUE
uHpopmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 3J0pOBbS U BOCIPHUATHUS
uH(popMauu:

JUia nu1 ¢ HapyIIEeHUsIMH 3pEHUS:

— B MieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIEeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMH OIIOPHO-JBUTATEIBHOTO alapara:



— B IIeYaTHOM opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

CprRTypa OLHCHOYHBIX CPEACTB AJIHA TeKleIeﬁ H l'lpOMe)KyTO‘lH()ﬁ aTrTreCTalum

Konx HaunmenoBanme
Ne | KonTponmupyemsbie pa3iensl (TeMbl) | KOHTPOIHPYEMOH OLICHOYHOI'O CPEJCTBA
n/m TUCTIUTUTAHBI® KOMIETEHINH TekVIHi KOHTDOLE [IpomexxyTrounas
(mm ee gacTH) ym P aTTeCTAINS
- Jlabopamopnast Bonpoc na sx3amene 1-

1 Bitcoin paboma 1-4 9

Jlabopamopuas Bonpoc na sxsamene
2 Ethereum paboma 5-1 10-21

Bonpoc na sxzamene

3 | TON 29

HOK333Te.]'[l/l, KPUTECPHUH U HIKAJIa ONEHKHA C(l)OpMI/IpOBaHHI)IX KOMIIeTeHI Uil

CootBercTBe IOPOrOBOMY VPOBHIO OCBOCHMS KOMIETEHLUUH IJIAHUPYEMbIM
pe3yibraTaM OOyueHHS U KPUTEPUSM HX OLICHHUBAHUS (OLICHKA: YOBJETBOPUTEIHLHO /3a4TEHO):

IIK-3

3HaTh

CnocodeH 3(p¢peKTHBHO NPHUMEHATH AJTOPUTMHYECKHE W TPOrpaMMHbIE
peuieHusi B 00J1acTH MH(OPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHMi, a
TAK’Ke YYaCTBOBATh B HX IPOEKTHPOBAHMH M pa3padoTke

UIIK-3.1 (D/01.6 3H.2) BO3MOXHOCTH COBPEMEHHBIX U MEPCHEKTUBHBIX CPEJICTB
pa3pabOTKU MPOrPaMMHBIX MPOJYKTOB, TEXHUUECKUX CPEJICTB, AITOPUTMHUUECKUE U
IporpaMMHble peleHuss B o0jacTu UHGPOPMAIMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTUI

NIIK-3.3 (D/01.6 3u.4) Merononoruu H TEXHOJOTUU MPOEKTUPOBAHUS U
UCMOJb30BaHUs 0a3 JaHHBIX, AJITOPUTMHUYECKHE W TMPOTrPaMMHBIE PpEIICHUs B
obnactu nHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH

NIIK-3.4 (D/29.7 31.5) HCTpyMEHTHI U METO/IbI IPOBEJICHUS ayJAUTOB KayecTBa,
QITOPUTMHUYECKHE U TPOrPAMMHBIE PELLICHUS

NIIK-3.6 (D/29.7 31.8) CoBpeMeHHBIN OTEUYECTBEHHbIH M 3apyOeKHBI ONBIT B
npodeccnoHaNbHOMN NesSTeNIbHOCTH, AITOPUTMUYECKHE U IPOrPaMMHBIE PEILIEHUS B
obacTi HH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH

HIIK-3.8 (A/01.6 3n.1) Meroasl u TpuemMbl (GopManu3anuu  3a1ad,
AITOPUTMUYECKHE M MpOrpaMMHbIE peleHHs B 001acTH HMH(OPMAIIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHI

NIIK-3.9 (A/01.6 31.2) MeTobl ¥ IpHEMBI AITOPUTMHU3AIIUN IOCTABJICHHBIX 33124,
MporpaMMHble peleHuss B 00JacTH MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI

NIIK-3.11 (A/01.6 31.4) CtanmapTHble aIrOpUTMBI B 001acTH MH(OPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHI

NIIK-3.13 (A/01.6 31.7) Metononmorun pa3padOTKH MPOTPAMMHOTO 00€CTIeUeHHUS
B 00;1acTH UH()OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHMA

NIIK-3.15 (A/01.6 31.9) KoMNoOHEHTHI MPOrpaMMHO-TEXHUYECKUX apXUTEKTYP,
CYIIECTBYIOIIME TPUIOKEHUS U HMHTep]elchl B3aMMOJAEHCTBHS C HHUMH,



YMmeThb

Baangernb

QITOPUTMHUYECKHE U MPOrpaMMHBbIE pEIIeHHs B 00JacTH HHPOPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA

UIIK-3.19 (D/01.6 VY.2) BeipabGaTbiBaTh BapHaHThl peaqu3allid TPEOOBaHMIA,
3¢ (HEeKTUBHO NTPUMEHSATh AITOPUTMUYECKHE U MIPOrPaMMHBIE pellleHrs B 00JacTu
MH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH, a TAaKXKe Y4acTBOBATh B HX
MIPOEKTUPOBAHUHU U Pa3pabOTKe

NIIK-3.20 (D/01.6 VY.3) IIpoBoauTh OllEHKY M OOOCHOBAaHHE PEKOMEHIYEMBIX
peuieHuid B 001acTi MHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, a TaK¥kKe
y4acTBOBAaTh B UX NMPOEKTUPOBAHUU U pa3paboTKe

HIIK-3.21 (A/01.6 V.1) Mcnonb30BaTh METOJBI U TIPHEMBI (hOpMaTM3aIliy 3a/1a4,
3¢ PEKTUBHO TPUMEHSTh ATOPUTMUYECKHE U MIPOrPaMMHBIE pelieHust B 001acTu
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, a TakKe y4yacTBOBaTh B UX
MPOEKTUPOBAHUU U pa3paboTKe

HIIK-3.22 (A/01.6 VY.2) Hcnonp3oBaTh METOAbI M MPHUEMBI aJTOPUTMHU3AINH
MOCTaBJICHHBIX 33a7ad B oOmacTd  WHGPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH, a TAaK)KE Y4acTBOBATh B UX MPOCKTHUPOBAHUH U pa3paboTKe
UIIK-3.24 (A/01.6 VY.4) IlpumeHsATH CTaHAAPTHBIE AITOPHUTMBI B 00JacTH
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, a Tak)Ke y4yacTBOBaTh B UX
IIPOEKTUPOBAHUHU U pa3pabOTKe

NIIK-3.26 (A/01.6 ¥Y.6) VMcnonb3oBaTh BBIOPAHHYIO Cpeqy MPOTrpaMMHUpPOBAHUS,
3G PEKTUBHO TPUMEHSTH AITOPUTMUYECKHE M MPOrPAaMMHBIE PEelIeHHs B 0071acTH
MH(OPMALMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN

NIIK-3.27 (A/01.6 VY.9) Hcnonb30BaTh BO3MOXXHOCTH MMEIOLICHCS TEXHUIECKON
W/WIM TIPOTPaMMHOM apXUTEKTYpbl, 3)(HEKTUBHO NTPUMEHATh AITOPUTMHUYECKHUE U
IporpaMMHBIE pelIeHusT B 00jacTd  WHGOPMAIMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHI1

NIIK-3.28 (A/01.6 V.10) IlpumeHSTh KOJUIEKTUBHYIO Cpely pa3paboTKu
IPOrpaMMHOTO OOECTEeYeHHUsT M CHUCTeMY KOHTpOJs Bepcuid, 3PQPEeKTUBHO
NPUMEHSTh ~ AITOPUTMHYECKHE W  TMPOTpaMMHBIE pemeHuss B 001acTh
MH(POPMAIlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOIUH, a TakKe Y4acTBOBAaTb B HX
MIPOEKTUPOBAHUHU U pa3pabOTKe

NIIK-3.29 (D/01.6 Tn.l) Ananu3 BO3MOXKHOCTEH peanu3alnuu TpeOOoBaHMM K
IPOrpaMMHOMY OOecriedeHuto B 001acTd MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI

NIIK-3.35 (A/01.6 Ta.2) Onenka kadecTBa (hopmManu3ainy NOCTABICHHBIX 3a/1a4 B
COOTBETCTBHH C TPEOOBAHUSAMHU TEXHUYECKOTO 3aJIaHUs WU JPYTHX MPUHATHIX B
OpraHu3allii HOPMATUBHBIX JIOKYMEHTOB, a TaKXe Yyd4acTBOBaTb B HX
MIPOEKTUPOBAHUHU U Pa3pabOTKe

NIIK-3.36 (A/01.6 Ta.3) Onenka kauecTBa alTOPUTMHU3ALIMN TTOCTABJICHHBIX 3a/1a4
B COOTBETCTBUU C TPEOOBAHUSIMHU TEXHUYECKOTO 3a/IaHUS WM APYTHX MPUHSATHIX B
OpraHu3alii HOPMATUBHBIX JIOKYMEHTOB, a TaKXe Yyd4YacTBOBaTb B HX
MIPOEKTUPOBAHUHU U pa3pabOTKe

NIIK-3.37 (A/01.6 Tn.4) Onenka kauecTBa ¥ 3 PEKTUBHOCTH IPOIPAMMHOI0 KO/Ia,
3¢ (HEeKTUBHO NTPUMEHSTh aITOPUTMUYECKHE U MPOrpaMMHBIE pellleHrs B 00JacTu
MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTUH, a TaKKe Y4acTBOBATbh B HX
MIPOEKTUPOBAHUHU U pa3pabOTKe

NIIK-3.39 (A/01.6 Ta.6) PenaktupoBaHue NpOrpaMMHOIO KoJa, 3(PPEeKTHBHO
NPUMEHSTh  AITOPUTMHYECKHE W  TpOrpaMMHBIE pemeHuss B o0jactu
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH



NIIK-3.40 (D/04.7 Tn.5) OTtBeTsl Ha BOMPOCHI M TPEHJIOKECHHUS yYaCTHUKOB
AQHAJIUTUYECKONW TPYNIbl MpoekTa Mo 3(PPEKTUBHOCTH aAITOPUTMHUYECKHX U
MPOTPAaMMHBIX PEIICHUH

Cootserctere  0A30BOMY _YPOBHI0 OCBOEHMSI KOMIETEHLHUH  IUIAHHPYEMBIM
pe3yJbTataM O0Y4EHHUS ¥ KPUTCPHUSAM HX OICHUBAHUS (OI[CHKA: XOPOLIO /3aYTEeHO):

IIK-3

3HaTh

YMmerhb

Cnoco0en 3(p(PeKTUBHO NPUMEHATH AJTOPUTMHYECKHME M INPOrpaMMHbIe
pelieHHs1 B 00/1acTH HHEPOPMANMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHi, a
TAK’Ke YYaCTBOBATh B UX IPOCKTHPOBAHHUM M pa3padoTke

NIIK-3.1 (D/01.6 3H.2) BO3MOXHOCTH COBPEMEHHBIX M MEPCIEKTUBHBIX CPEJICTB
pa3pabOTKU MPOrPaMMHBIX IPOJYKTOB, TEXHUUECKUX CPEJICTB, AITOPUTMUYECKUE U
IporpaMMHBIE pelIeHuss B 00jacTd  WHGOPMALMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHI

UIIK-3.3 (D/01.6 3uH.4) Meronosoruu M TEXHOJOTUM NPOCKTHPOBAHUS U
UCNOJb30BaHUs 0a3 JaHHBIX, AITOPUTMHUYECKHE W NPOTrPaMMHBIE PEIICHUs B
obact HH(HOPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

UIIK-3.4 (D/29.7 31.5) UHCTpYMEHTHI M METOIBI MIPOBECHUS ay/IUTOB Ka4eCTBa,
AJITOPUTMUYECKHE U TPOrPaMMHBIE PELLICHUS

NIIK-3.6 (D/29.7 3u.8) CoBpeMeHHBII OTEYECTBEHHBINH M 3apyOC)KHBIA OMBIT B
poeCCUOHATILHOM 1eATEbHOCTH, AITOPUTMUYECKHE U TPOrPaMMHBIE PELICHUS B
o0actu HH(OOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

UIIK-3.8 (A/01.6 3u.1) Meroasl u mpuembl (GopMmamu3anuu  3ajaad,
AITOPUTMUYECKHE M MPOrpaMMHBIE pelmeHHs B 001acTd HH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

HNIIK-3.9 (A/01.6 31.2) MeToap! ¥ TPHEMBI aITOPUTMHU3AINH TIOCTABJICHHBIX 32124,
[IpOrpaMMHbIE pelleHuss B o00jacTd  HMHGOPMALMOHHO-KOMMYHHUKALIMOHHBIX
TEXHOJIOTHI

NIIK-3.11 (A/01.6 3u1.4) CtanmapTHbIE alrOPUTMBI B 00J1acTH WH(GOPMAIIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHI

NIIK-3.13 (A/01.6 31.7) Metononoruu pa3paboTKu MPOrpaMMHOI0 oOecredeHust
B 001acTi MH(OOPMAITMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHI

NIIK-3.15 (A/01.6 31.9) KoMnoHeHThl NpOrpaMMHO-TEXHUYECKUX apPXUTEKTYP,
CYIIECTBYIOIIME TIPWIOKEHUST W HWHTEp(EHChl B3aMMOJCHCTBHS C HUMH,
QITOPUTMUYECKHE M IPOrpaMMHbIE pelIeHHs B 001acTH HMH(OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI

NIIK-3.19 (D/01.6 VY.2) BeipabaTbiBaTh BapuaHThl peajau3aluu TpeOOBaHUM,
3¢ (HEeKTUBHO MPUMEHSTh AITOPUTMUYECKHE U MIPOTPaMMHBIE pellleHrs B 00JIacTu
MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, a TaK)Ke€ Y4acTBOBAaTb B UX
MIPOEKTUPOBAHUH U Pa3pabOTKe

HIIK-3.20 (D/01.6 ¥Y.3) IlpoBoauTh OIEHKY M OOOCHOBAaHHE PEKOMEHTYEMBIX
penieHuii B 061acTu HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH, a TAaK¥Ke
Y4aCTBOBATh B UX MPOSKTHPOBAHUM U Pa3padbOTKe

NIIK-3.21 (A/01.6 ¥.1) Mcnonb3oBaTh METOJIbI U MpUEMBI (hOpMaTu3aluy 3a1ad,
3¢ (HEeKTUBHO NTPUMEHSTh aITOPUTMUYECKHE U MPOrpaMMHBIE pellleHrs B 00JacTu
MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, a TakKe y4acTBOBaTh B UX
MIPOEKTUPOBAHUHU U Pa3pabOTKe

NIIK-3.22 (A/01.6 V.2) Hcnonp3oBaTh METOABl U TPHUEMBI alTOPUTMH3AIUU
MOCTaBJIEHHBIX 337ad B oOmacth  WHGOPMAIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH, a TAaK)Ke y4acTBOBATh B MX MPOEKTUPOBAHUU U Pa3pabOTKe



HIIK-3.24 (A/01.6 V.4) IlpumeHATh CTaHAAPTHBIE QJITOPUTMBI B OO0JACTH
MH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTUH, a TAaKKe Y4acTBOBATh B HX
MIPOEKTUPOBAHUHU U Pa3pabOTKe

NIIK-3.26 (A/01.6 ¥.6) Ucnonb3oBarh BBHIOpaHHYIO Cpely MPOrpaMMHPOBAHUS,
3¢ (HEeKTUBHO MPUMEHSTh AITOPUTMUYECKUE U MPOrPaMMHBIE PElIeHHs B 00JIacTH
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

NIIK-3.27 (A/01.6 ¥Y.9) Hcnonp30BaTh BO3MOXHOCTH UMEIOIICHCS TEXHUYECKOU
W/WIM TIPOTPAaMMHON apXUTEKTYpPbI, 3PPEKTUBHO MPUMEHATH aJTOPUTMHUECKUE U
porpaMMHble peleHuss B o0jacTu HMHQPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH

HIIK-3.28 (A/01.6 VY.10) IlpuMmeHSATh KOJUIGKTUBHYIO Cpeay pa3paboTKu
IPOrPaMMHOTO OOECIIEYEHUsT M CHUCTEeMY KOHTpOJS Bepcuid, 3PPEKTHBHO
NPUMEHITh  aNTOPUTMHUYECKHE U  NpOorpaMMHBIE pelieHuss B 00JacTu
MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTWH, a TaK)KE y4acTBOBAaTh B HMX
MIPOEKTUPOBAHUHU U Pa3pabOTKe

Baagers UIIK-3.29 (D/01.6 Ta.1) Ananu3 BO3MOXKHOCTEH peanm3anud TPeOOBaHHMHA K
IPOrpaMMHOMY O0OecredeHuI0 B 001acTH WHPOPMAMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI1
NIIK-3.35 (A/01.6 Tn.2) Ouenka kauecTBa (popMann3anuy MOCTaBICHHBIX 33124 B
COOTBETCTBUH C TPEOOBAHMSIMH TEXHUYECKOTO 3a/IaHUsl WM JAPYTUX MPUHSTHIX B
OpraHu3aliii HOPMATUBHBIX JOKYMEHTOB, a TaKXe yJYacTBOBaTb B HUX
MIPOEKTUPOBAHUHU U Pa3pabOTKe
NIIK-3.36 (A/01.6 Tn.3) Ouenka kauecTBa alrOpUTMHU3ALNH IOCTABICHHBIX 33124
B COOTBETCTBUU C TPEOOBAHUSMU TEXHUYECKOTO 3aJaHUsI WM APYTUX IPUHATHIX B
OpraHu3aliii HOPMATUBHBIX JOKYMEHTOB, a TaKXe y4YacTBOBaTb B HX
MIPOEKTUPOBAHUHU U Pa3pabOTKe
NIIK-3.37 (A/01.6 Tn.4) Ouenka kauectBa U 3P PEKTUBHOCTU MPOTPAMMHOTO KOJIa,
3G HEKTUBHO NPUMEHSTh AITOPUTMUYECKUE U MPOrpaMMHBIE pelIeHHs B 001acTH
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, a TaKKe Y4acTBOBATh B HX
MIPOEKTUPOBAHUHU U pa3paboTKe
NIIK-3.39 (A/01.6 Tn.6) PemaktupoBaHue MNpOrpaMMHOTO Kojaa, 3(PGheKTUBHO
MPUMEHSTh  alTOPUTMHUYECKHE U  TpPOrpaMMHBIE pelieHuss B 00JacTu
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
NIIK-3.40 (D/04.7 Tn.5) OtBeTsl Ha BONPOCHI U MPEATIOKEHUS YYACTHUKOB
AQHAJTUTHYECKOW TPYIIBI MpoeKkTa MO JPPEKTUBHOCTH aITOPUTMHUYECKHX U
MPOrPaMMHBIX pelIeHu

CootserctBe HPOJABHMHYTOMY VPOBHIQ OCBOEHHS KOMIETCHLMH IJIAHUPYEMBIM
pe3ynabTaTaM 00ydeHHs ¥ KPUTEPHSIM HX OLICHUBAHUS (OL[CHKA: OTJIMYHO /32YTEHO):
MK-3 CnocoOen 3¢¢eKTHBHO NPUMEHATH AJITOPUTMHYECKHE H INPOrpaMMHbIe
peumieHusi B 00J1acTH MH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTMi, a
TaK:Ke Y4aCTBOBATH B UX NIPOEKTHPOBAHUM U pa3padoTke
3HaTh NIIK-3.1 (D/01.6 3H.2) BO3MOXHOCTH COBPEMEHHBIX U MEPCHEKTUBHBIX CPEJICTB
pa3paboTKy MPOrpaMMHBIX IPOAYKTOB, TEXHUUYECKUX CPEJCTB, AITOPUTMUUYECKHE U
IpOrpaMMHBIE pelleHuss B 00jacTd  HMH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI
UIIK-3.3 (D/01.6 3uH.4) Meronosorud M TEXHOJOTUM NPOEKTHUPOBAHUS U
UCIOJIb30BaHUsl 0a3 JaHHBIX, AITOPUTMHUYECKHE U MPOrpaMMHBIE pEIIeHUS B
o6nacTi UH(HOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U
NIIK-3.4 (D/29.7 31.5) IHCTpYMEHTHI U METObl MPOBEACHUS ayJUTOB KayecTBa,
QITOPUTMHUYECKHE U IPOrPAMMHBIE PELLICHUS




YmMmeThb

Baagern

NIIK-3.6 (D/29.7 3u.8) CoBpeMEHHBI OTEUECTBEHHBI M 3apyOE)KHBIN OMBIT B
npo¢eCCUOHATIBHOM 1A TETbHOCTH, AITOPUTMUYECKHE M TPOTPAMMHBIE PEIICHUS B
o0iactu HH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

NIIK-3.8 (A/01.6 3u.1) Meronpl u mpuembl (opManu3anuyd  3amaad,
QITOPUTMHUYECKHE U MPOrpaMMHBbIE pEIIeHHs B 00JacTH HHPOPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHA

NIIK-3.9 (A/01.6 31.2) MeToab1 M TPUEMBI JITOPUTMHU3AIIMN TIOCTABJICHHBIX 33/1a4,
IpOrpaMMHBIE pelIeHuss B o0jacTd  HMH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI1

UIIK-3.11 (A/01.6 3u.4) CrangapTHbIE aarOpUTMBI B 00JIAaCTH MH(OPMAIIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHM

NIIK-3.13 (A/01.6 31.7) MeTtogonoruu pa3pabOTKHU IPOrPaMMHOTO 00eCTIeYCHHUS
B 00J1aCTH UH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI

NIIK-3.15 (A/01.6 31.9) KoMIOHEHTHI HpOrpaMMHO-TEXHUYECKHX aApPXUTEKTYD,
CYUIECTBYIOIIME TMPWIOKEHUs] U UHTepdelchl B3aUMOACHUCTBUS C HUMH,
QITOPUTMUYECKHE ¥ MPOrpaMMHBIE pelmeHHs B 001acTd HH(OPMAIOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHM

HIIK-3.19 (D/01.6 VY.2) BeipabaTbhiBaTh BapHaHTBl peaU3alMK TPEOOBAHUH,
3G PEKTUBHO TPUMEHSITH AITOPUTMUYECKHE M MMPOrPAaMMHBIE PEelIeHHs B 0071acTH
MH(POPMALlMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOIUH, a TaKKe Y4acTBOBAaTb B HX
IIPOEKTUPOBAHUHU U pa3pabOTKe

NIIK-3.20 (D/01.6 VY.3) IIpoBoauTh olieHKY U OOOCHOBaHHME PEKOMEHAYEMBIX
perieHuii B o0acTi HHGOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, a TaK)Ke
y4acTBOBAaTh B UX MPOEKTUPOBAHUU U pa3paboTKe

NIIK-3.21 (A/01.6 ¥.1) Mcnonp30BaTh METOIBI U MPHUEMBI (hOpMaTH3aIuu 3a/1a4,
3¢ GEKTUBHO NPUMEHSTh AITOPUTMUYECKUE U IIPOrpaMMHbIE peleHust B 0071acTu
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, a TAaK)Ke Y4acTBOBATh B HX
MIPOEKTUPOBAHUHU U pa3paboTKe

NIIK-3.22 (A/01.6 Y.2) Hcnonb3oBaTb METOABl M IPHUEMbI aJrOPUTMH3ALUU
MOCTaBJIEHHBIX 3aJad B  oOmactd  MHGOPMALMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOTHH, a TAK)Ke y9acTBOBATH B UX MPOSKTHPOBAHUH H Pa3padOTKe
UIIK-3.24 (A/01.6 VY.4) IlpumeHsTh cTaHAApPTHbIE AITOPUTMBI B 00JacTH
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH, a TaKKe Y4acTBOBATh B HX
MIPOEKTUPOBAHUHU U pa3paboTKe

NIIK-3.26 (A/01.6 ¥Y.6) Vcnonb3oBaTh BBIOPaHHYIO Cpely MPOrpaMMUPOBaHMS,
3G HEKTUBHO NPUMEHSTh AITOPUTMUYECKHE U MTPOrpaMMHBIE peleHust B 001acTu
MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

NIIK-3.27 (A/01.6 ¥Y.9) Hcnons30BaTh BO3MOXKHOCTH WMEIOIIEIHCS TEXHUYECKOM
W/WIM IPOrPaMMHOM apXUTEKTYpbl, 3P(HEKTUBHO MPUMEHATH AITOPUTMHUECKUE U
IpOrpaMMHBIE pelleHuss B 00jacTd  WHGPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI

UIIK-3.28 (A/01.6 V.10) IIpuMeHATh KOJJIEKTHUBHYIO Ccpely pa3paboTKu
MPOrpaMMHOTO O0€CNEeYeHUs] W CHUCTEMY KOHTpPOJISI BepcHil, 3(PQPeKTUBHO
OPUMEHATh  AITOPUTMHUYECKHE U  IMpOrpaMMHBIE  pemieHuss B o0jacTu
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, a TaK)Ke y4acTBOBaTh B HMX
MIPOEKTUPOBAHUHU U pa3paboTKe

UIIK-3.29 (D/01.6 Tn.1) AnHanu3 BO3MOXXHOCTEH peanu3alu TpeOOBaHUM K
MPOrpaMMHOMY OOecredeHuI0 B 001acTH WHPOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI



NIIK-3.35 (A/01.6 Tn.2) Onenka kadecTBa (hopMaIn3aIiiy MOCTABICHHBIX 33/1a4 B
COOTBETCTBUM C TPEOOBAHHUSIMH TEXHUYECKOTO 3a/IaHUsl WM JAPYTUX MPUHSATHIX B
OpraHM3alii HOPMAaTUBHBIX JOKYMEHTOB, a TakKe Yy4yacTBOBaTb B HX
MIPOEKTUPOBAHUU U pa3paboTKe

NIIK-3.36 (A/01.6 Ta.3) Onenka kauecTBa aITOPUTMHU3AIIMN TTOCTABICHHBIX 3a1a4
B COOTBETCTBUU C TPEOOBAHUSMU TEXHUYECKOTO 3aJaHUSI VI APYTUX MPUHATHIX B
OpraHM3alii HOPMAaTUBHBIX JOKYMEHTOB, a TakKe Yy4yacTBOBaTb B HX
MIPOEKTUPOBAHUU U pa3paboTKe

NIIK-3.37 (A/01.6 Tn.4) Ouenka kauectBa U 3P PEKTUBHOCTH MPOTPAaMMHOTO KOJ1a,
3¢ (HEeKTHBHO MPUMEHSTh AITOPUTMUYECKUE M MPOTPAMMHEIC PEIICHUS B 00JIACTH
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, a TakKe y4yacTBOBaTh B UX
MIPOEKTUPOBAHUU U pa3paboTKe

HIIK-3.39 (A/01.6 Tn.6) PemaktupoBaHue mporpaMMHOIO Koja, 3(P¢heKTHuBHO
NPUMEHSITh  aTOPUTMHYECKHE U  TPOrpaMMHBIC pEIIeHHUS B  00JIACTH
MH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH

NIIK-3.40 (D/04.7 Tn.5) OtBeThl Ha BONPOCHI W MPEHJIOKEHUS YYACTHUKOB
AQHAJIMTUYECKOW Tpynmbl MpoekTa Mo 3((HEKTUBHOCTH aNTOPUTMUYECKHX U
IIPOTPaMMHBIX pPELICHUN

Tunosbie KOHTPOJIbHBIC 3aIaHUA WM HHbIC MaTCpPpHUAJIbI, HBOﬁXOIII/IMbIe OJI OHCHKHU
3HaHI/Ii71, yMeHHﬁ, HaABBIKOB U (I/IJ’[I/I) onbiTa ACATCIBHOCTH, XAPAKTECPUIYHOIIUX ITaAllbI
(popMupoBaHus KOMIIETEHIIMI B IIpolecce 0CBOEHHUs 00pa30BaTeILHON MPOTrPaMMBbI
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 APl 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.

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 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-3K3aMeHAIlHOHHBIC MATEPHAJIbI /IS IPOMEKYTOYHOM aTTecTanuy (IK3aMeH/3a4eT)
Bonpocs! 1J1s1 MOATOTOBKY K IK3aMeHY

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.

©CoNoR~wWNE



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.

4.2 Meroanyeckue MaTepuaJibl, onpe/e/siioliue Npoueaypbl OLeHUBAHUSI 3HAHWI,
YMeHHIi, HaBBIKOB U (MJIH) ONBITA [AeATEJbHOCTH, XapPaKTePU3YIOIIUX JTaIbI
(hopMupoBanus KoMneTeHIH I

MCTO,Z[I/IIIGCKI/IC PEKOMEHAAIH, OIIPEACTIAIOINE ITPOUCAYPhl OLCHUBAHWA HAa DOK3aMCHE!
There are 10 points for labs and 2 points for exams answer.
The course grading is done with the following criteria:

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

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

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

0-5 — D grade (“meymosnerBoputensHo” in Russia, 4 or 5 in Germany)

O1eHOYHBIC CpENCTBA Ui MHBAJIMJIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BRIOMPAIOTCS C YICTOM UX WHIUBUAYATBHBIX ICUX0()HU3MISCKHX OCOOCHHOCTCH.

— Ipu He0OXOMMOCTH MHBAIM/IAM | JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
NPEOCTABIISICTCS JOTIOJHUTEIFHOE BPEMS /IS IIOATOTOBKM OTBETA HA SK3aMEHE;

— MU TPOBEIICHUH TIPOLICAYPHI OIICHUBAHUS PE3YyIbTATOB O0yUCHHsI MHBAIUIOB H JIUIL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUUYCCKUX
CpEe/CTB, HEOOXOIMMBIX UM B CBSI3U C UX WHIAUBUIYAITbHBIMA OCOOCHHOCTSIMU;

— MPU HEOOXOIMMOCTH JJIsi O0YUYaIOIIHUXCS C OTPAHUYCHHBIMU BO3MOKHOCTSMH 3/I0POBbSI
U WVHBAIWIOB TIPOIEypa OICHUBAHUS PE3YJbTaTOB OOYUYeHHsI [0 JUCIHUILUIUHE MOXET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa onieHMBaHUs PE3yJIbTaTOB OOy4YEHMsS MHBAIUIOB U JIUI[ C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbs 10 AUCHMILIMHE MPEAyCMaTpUBAET MpeloCTaBlieHne HHPOpMauu B
dopmax, afanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIHU:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst 1 ¢ HapyIIeHUsIMU CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JList L ¢ HapyIeHNsIMM OITOPHO-JBUIaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIbHOM Y4YeOHOH JHUTEpPaTyphbl,

HEe00X0UMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHasi 1UTEpaTypa:

1. IllenokoB C. A. , UepHompynosa E. [IpoekTupoBanue pacnpeaeaeHHbIX
MH(OPMALIMOHHBIX CUCTEM : KypC JIeKIMi 1o nucuuruinie «[IpoektrupoBaHue pacnpeeieHHbIX
UH(POPMALIMOHHBIX cHCTEM»: ydeOHoe ocobue.- OpenOypr: OpeHOyprekuii rocy1apcTBeHHBIN
yauBepcureT, 2012 - http://biblioclub.ru/index.php?page=book_red&id=260753&sr=1


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

2. Bonkona T. , Hacetikuna JI. PazpaboTka cucreM pacrpenesieHHONH 00paOOTKH TaHHBIX:
y4eOHO-METOIUIECKOe nocoodue. - Openo6ypr: OI'Y, 2012 -
http://biblioclub.ru/index.php?page=book_red&id=259371&sr=1

Jljis 0cBOGHMS AUCUMILTUHBI MHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl MMEIOTCSI M3JaHHSI B JJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanoy u « FOpaumy.

5.2 lonostHMTEILHASE JIATEPATYypa:

1. I'puropres, M. B. [IpoekTipoBanne HHPOPMALTMOHHBIX CUCTEM : ydyeOHOE TocoOue
s By30B / M. B. I'puropees, U. U. I'puropbeBa. — M. : M3natensctBo IOpaiit, 2017 — -
https://biblio-online.ru/book/394E4411-7B76-4F47-BD2D-C3B981BEC3BS8.

2. Crannaptbl 0opopMIIEHUS UICXOAHOTO KOJa IPOrpaMM U COBpEMEHHbBIE
MHTETPUPOBAHHBIE CPeJIbl pa3padOTKU MPOTrpaMMHOT0 obecrieueHus: yued.-MeTo.mocooue.
10.B. Konb1os [u ap.] — KpacHonap: Kybanckuii roc.yu-t, 2015

3. Hazapos C.B. Apxutekrypa 1 NpoeKTUPOBaHKE IPOTPAMMHBIX cucTteM: MoHorpadust /
C.B. Hazapos. - M.: HUII Uudpa-M, 2013. - http://znanium.com/catalog/product/353187

6. MeToanueckue YKa3aHusi AJA OOyYAKIIMXCS IO OCBOEHHUIO
TUCHUIUIAHBI (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 ocBoeHHMH TUCHMITIMHBI MHBIWIAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIbHOE pa3bsiICHEHUE Y4eOHOro MaTepuaia.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalUM 110 HPCIAMETY SABJIAIOTCA BaKHBIM (i)aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

/. IlepeyeHb WHGPOPMANMOHHBIX TEXHOJIOIWH, MCNOJb3yeMbIX MPH

OCYyIIECTBJIEHHMH 00Pa30BATEJIbHOI0 MPOIecca Mo JUCHUIJINHE (MOTYJIIO)

7.1 IlepevyeHb HH(POPMALHOHHO-KOMMYHUKALMOHHBIX TEXHOJIOT Ui

Moodle LMS, MS Teams, Zoom, BigBlueButton.

7.2 IlepedeHb JMIEH3HOHHOTO W CBOOOAHO PACHPOCTPAHAEMOro MPOrpaMMHOIO
olecnieueHust

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

7.3 [lepeyeHb coBpeMeHHBIX MPOdecCHOHATBHBIX 023 JAHHBIX U HH(POPMAIMOHHBIX
CIPABOYHBIX CHCTEM

1. CnpaBouno-mipaBoBas cuctema «KoncynbranT [Tmrocy (http://www.consultant.ru)

2. DnektponHas oudmoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)/

8. MatepuajibHO-TEXHMYECKOE oO0ecneyeHue Mo JUCHUNInHe (MOIy.110)

HaumeHoBaHue yqe6H0171 ayJUTOpUH, €€ OCHAILICHHOCTDb

No Bun pabor
000pyIOBaHUEM U TEXHHYCCKUMH CPEJICTBAMH O0yUCHUS

1. JlexumoHHbIe 3aHATUS | AyauTOpUS, YKOMIUIEKTOBaHHAas CIeLUaIU3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUEeHHSI



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://www.consultant.ru/
http://www.elibrary.ru)/

JlaboparopHsble 3aHATHS | AyAUTOpHS, YKOMIUIEKTOBAaHHAs CHeuaIu3upOBAHHOMN
MeOenpl0 M TEXHHYECKHUMH  CPEICTBAMH  OOy4YeHUs,
KOMIIBIOTEPAMH, TPOSKTOPOM, IPOTPAMMHBIM 00eCTICUCHHUEM
[IpakTuueckue 3anatust | Ayauropus, YKOMIUIEKTOBAaHHAs CHeUUaIu3UupOBAHHOMN
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUSHHSI
['pynnoBsie Aynuropus, YKOMILJIEKTOBAHHAS CHeUaIu3upOBAHHOMN
(MHAMBUAYAJIbHBIC) MeOENbI0 W TEXHUYECKHUMH  CPEACTBAMH  OOydYeHwUs,
KOHCYJIbTAIIUU KOMIIBIOTEPaMH, IPOrpaMMHBIM 00ecliedeHHEM
Texkymuii ~ KOHTpOJb, | AyauTopusl, YKOMIUIEKTOBAHHAas CIeLUaIU3UPOBAHHOMN
IIPOMEKYTOUHAs MeOenpl0 M TEXHHYECKMMH  CpeIACTBaMU  OOydYeHHs,
aTTecTanus KOMIIBIOTEPAMH, TIPOTPAMMHBIM 00€CIIEYCHHEM
CamocrosiTenbHas Kabuner st caMoCTOSITENIbHOM  pabOThl, OCHAIICHHBII
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUYECHHS K

cet «VHTEepHET»,IPOrpaMMOIl HKPAaHHOTO YBEIUYECHUS U
00€eCrevYeHHbII TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAaLKOHHO-
00pa3oBaTeNbHYIO Cpely YHHUBEPCUTETA.

[Ipumeuanue: KonTkpernszauus aynuropuil u ux ocHauienue onpenensercs OIIOIL




