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1 Heau u 3a1a4M U3y4YeHUs] TUCHUIIMHBI (MOILYJIA)
1.1 llean ocBOeHUS TUCHHUILIHHDI
N3yuuTh pacnpeneneHHbIe TPOrpaMMHBIE CUCTEMBI, IPUHIUIBI ()YHKIIMOHHpOBaHUs P2P

¥ MUHCTPYMEHTHI pabOThI C CHCTEMaMHt pacpeielICHHOTO peecTpa (OJI0KUeiH) U KPUIITOBATIOTAMU
(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 sA3bIKa MPOrPaMMHUPOBAHUS CMAPT KOHTPakToB Solidity.

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

JucuunnuHa «biokyeitH: TEXHOIOTHH U HHCTPYMEHTHI Pa3paboTKu» OTHOCUTCA K «HacTb,
dbopmupyemas yaaCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUI» biioka 1 «Jlucturmirasl (Mo1ym)»
y4eOHOro T1uiaHa. 3aHSATHS MPOBOIATCS HA AHTIMHUCKOM SI3BIKE C MOMOIIBIO JIMCTAHIIMOHHBIX
TEXHOJIOTHUM.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJbTaTaMHi 0CBOEHHS 00Pa30BaTe/IbHOI IPOrpaMMBbI

N3ydenne panHOW y4eOHOW JHMCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
00y4aromuXxcs CNeAYIOIUX KOMIIETESHITHI:

Pe3ynpraTel 00y4eHUS MO AMCHUILIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHHS BCEX
BUJIOB KOHTAaKTHOHN U CAMOCTOSTEIEHOM paOOThl 00yUYaIOIIUXCsI B COOTBETCTBUU C YTBEPIKICHHBIM
y4€OHBIM IIJIAHOM.

WHaukatopel  JOCTHOKEHHS KOMIIETEHIIMH  CYMTAIOTCS  CPOPMHUPOBAHHBIMH  TIPU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUEHHSI.

2. CTpyKTYypa M coepkaHue TUCHUILTHHBI

2.1 Pacnpenesienue Tpy10éMKOCTH JHCIMILIMHBI 110 BUIaM padoT

O6mas Tpy10€MKOCTh AUCIUILINHBI cocTaBisieT 4 3au. efl. (144uacoB), ux pacnpenenenme
T0 BUaM pabOT MPEACTABIEHO B TaOIHIIe

Cemectpbl
Bup yueOHoii padoThl Beero (4acel)
4acoB
KonTakTHas padora, B TOM 4nce: 28,3 | 283
AyauTOpHBIE 3aHATHS (BCEro): 28 28
3aHsATUS JEKIMOHHOIO TUIIA 14 14
JlaGopaTopHbIe 3aHITHS 14 14
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI,
MPAKTUYECKHUE 3aHATHUSI)
HNuasi koHTaKTHasi padora: 0,3 0,3
KonTpons camoctositenpHor paboTsl (KCP)
[Tpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM YHcJIe: 80 80
Kypcosas paboma




IIpopabomxka yuebroeo (meopemuueckozo)
Mamepuana
Buinonnenue unousuoyanbhvix 3a0anutl 80 80
(noo2comoska coobujenull, npezeHmayuii)
Pegepam
[ToAroToBKa K TeKyIIeMy KOHTPOJIO
KoHnTtpoJs: 35,7 | 357
IToaroToBka K sK3aMeHY 35,7 | 357
Jac. 144 144
B TOM 4HCJIe
O01mas Tpya0eMKOCTb KOHTAKTHAasA 28,3 | 28,3
pabora
3a4. eJ1 4 4

2.2 CTpyKTYypa AMCUMILINHBI

Pacnpenenenue Bu0oB yueOHOM pabOTHl U UX TPYAOEMKOCTH I10 pa3zesiaM JTUCIUTLTAHBI.
Pasnensl (TeMbl) TUCIUILIMHBL, H3Y4aeMble B 3 ceMecTpe

KoJyinyecTBo yacos
Bueayn
o HTOPHA
Ne HaumenoBanue pasaenosn (Tem) Beero AyaurtopHas paéora o
padoTta
J 3 JIP CPC
1 2 3 4 5 6 7
1. | Bitcoin 3 4 30
2. | Ethereum 3 3 50
3. |TON 1
HNUTOI'O no pa3gesiaMm JUCUMIIIIMHBI 14 14
KonTtposas camocrositensHoi paboTsl (KCP)
[Tpomesxyrounas arrecrauus (MKP) 0,3
IToaroTroBka K TEKyIIEMY KOHTPOJIIO 35,7
O0mas Tpy10eMKOCTb 110 JUCHHUILINHE 144

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapvi, JIP — nabopamopuvie 3anamus, CPC —

camocmosamenlbHa pa60ma cmydeHma

2.3 Conep:xanue pa3aesioB (TeM) THCIHTNIHHBI

2.3.1 3aHaTHA JEeKIIHOHHOI0 TUIIA

®opma
Ne HaumenoBanmue pasaena (TeMbl) Copep:xanue pa3zaesa (TeMbl) TeKyliero
KOHTPOJIA
1 2 3 4
Double spending. Cryptocurrency history. Satoshi
1 Bitcoin Nakamot_o pl_Jincation. Bitcoin arg:hitectu_re. !\Ietwork 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.




®opma
Ne HaunmeHoBaHue pa3jesia (TeMbl) Copep:xanue pa3aesia (TeMbl) TeKyLIero
KOHTPOJIsA
1 2 3 4
Ethereum tokens. ERC20 smart contracts. ICO. Metamask.
5. Token smart contracts deployment and communication P3
from web application.
6 Blockchain services. Legal regulations of blockchain and P3
' cryptocurrency usage in various countries. DAO. SSI
7. TON TON blockchain. Architecture, components and tools. P3

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoii pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3aoanus, P - manucaumue peghepama, 3 - scce, K - komroxeuym, T —

mecmuposanue, P3 — pewienue 3aoau.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

Her.

IHpumeuanue: JIP — omuem/3awpuma nrabopamopuoil pabomut, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomwl, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —

mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaumeHnoBanue pasaena (TemMmbl) HaumenoBanue j1adopaTopHbIX 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

IHpumeuanue: JIP — omuem/3auwpuma nabopamopnoil pabomut, KII - evitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —

mecmuposanue, P3 — pewenue 3a0au.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)

Her.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEeJIbLHOI PadoThI
o0y4yaommxcs M0 AMCHUILIAHE (MOLYJII0)

[Tepedenn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTIITAHBI

Ne Bun CPC T10 BBITMOJIHEHUIO CAMOCTOSITEIbHON paboThI
1 2 3
1 |Uzyuenue MeTtoauyeckue ykasaHUs O OpraHU3alldd CaMOCTOSITEIbHOM
TEOPETUYECKOTO paboThI CTYJEHTOB, YTBEPK/ICHHBIE kadenpoit
Marepuaia MH(OPMALMOHHBIX TeXHoJorui, mporokona Nel ot 30.08.2019

2 Pertenne 3amau

Mertoanueckie yka3zaHUs 110 OpraHU3alMd CaMOCTOSTENbHOU
paboThI CTYJICHTOB, YTBEPK/ICHHBIE kadenpoit
uH(pOPMAIMOHHBIX TeXHoJIorui, mporokoa Nel ot 30.08.2019




Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYalOIIUXCs W3
qucila MHBAINMJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbst (OB3) npenocrasustorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JOPOBbS U BOCIIPUATHS UH(DOpMALIUU:

JUist 1 ¢ HApyIICHUSIMH 3PEHHS:

— B MleyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (hopme Ha s3bike bpaits.

Jjig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHoi opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOyJaromuxcs.

3. O6pa3zoBaresibHbIE€ TEXHOJOTHH
B coorBerctBum ¢ TpeboBanusmu GI'OC B mporpamMma JUCHMIUIMHBI MPEIYCMaTPUBACT
UCTIONIB30BaHNE B y4yeOHOM IIpolecce CIEIyIOUIMX 00pa3oBaTelbHbIE TEXHOJIOTUU: UYTCHHE
JEKIUI C MCIIOJIb30BAaHHEM MYJIBTUMEIUHHBIX TEXHOJOTHIA; TUCTAaHIMOHHOE O0YYEHUE; METO
MaJbIX IPYII, pa300p MPaKTUUECKUX 3a7a4 U KEHCOB.
[Tpu 0OyueHHn MCTIONIB3YIOTCS CIEAYIOIUe 00pa30BaTeIbHbBIC TEXHOIOTHH:

— TexHONOTHsI CHUHXPOHHOTO M ACHHXPOHHOTO IMCTAaHIIMOHHOTO OOYYEHHs — JIEKIUU U
7a00paTOPHBIE 3aHATHS POBOASATCS OHJIAMH C MCIOJIB30BaHUEM TPAHCISIMK 1O ceTH MHTepHeT.
CTyAeHThl TIONyYaroT 3aJaHus B CHCTEME YIPABICHUS JUCTAHIMOHHBIM oOydenuem Moodle,
CIIAFOT HA MPOBEPKY 3alaHus IIPH oMol yueOHoro Beb-cepsepa Kyol'Y, cepsuca GitLab u LMS
Moodle. [TpenogaBaTenu MpoOBEPSIIOT, OLCHUBAIOT U KOMMEHTUPYIOT pemieHus B LMS Moodle.

— TexHosnoruss pa3sHOypoBHEBOTO (AM(PGHEpPEeHINPOBAHHOIO) OOyYeHUs — MpeAroaraeTt
OCYIIIECTBIICHHE TO3HABATEIILHOW NEATEIFHOCTH CTYACHTOB C YYETOM WX WHAWBUIYAIbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSS WX PEaTM30BbIBATH CBOM TBOpPYECKUN
noreHnman. Co3gaHne W WCIOJIB30BAaHUE TUATHOCTHYECKUX TECTOB SIBIISIETCS HEOTHEMIIEMOM
YaCThIO JaHHOW TEXHOJIOTUH.

— TexHonoruss MOIYJABHOrO OOy4eHUS — TMpelycMaTpuBaeT JeJeHHE COJep KaHus
JUCIIUIUIMHBI HA JIOCTAaTOYHO aBTOHOMHBIE pa3/iesbl (MOAYIIH ), MHTETPUpPOBaHHBIE B OOIINI KypC.
— HWudopmannonHo-koMmyHuKaimonnsle TexHoiorun (MKT) - pacmmpsoor pamxu

00pa30BaTeNbHOTO MpoIlecca, MOBHIIMIAS €ro MPAaKTHUYECKYI HampaBIE€HHOCTh, CIOCOOCTBYIOT
WHTEHCU(DHUKAIIUA CaMOCTOSITEIbHON paOOThl ydYalIMXCsi W TOBBIIMICHUIO TTO3HABATEIbHOU
akTuBHOCTH. B pamkax UKT BeiaenstoTcs 2 Buaa TEXHOIOTHI:

— TexHOJOrHsl HCHOJB30BAHUS KOMIBIOTEPHBIX NPOTrpaMM — IMO03BOJIsET 3((HEKTUBHO
JIOTIOJTHUTD MPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHTepHET-TeXHONOTUH — TMPEAOCTABISIOT IIMPOKHME BO3MOXKHOCTH JJIsi  IOMCKa

uHpOpMalnK, pa3pabOTKU HAyYHbIX POEKTOB, BEJICHHs HAyYHBIX UCCIICIOBAHUM.

— TexHonoruss MHAMBUAYyaIU3alUU OOYyYEHHMsS — IOMOTAeT pPEalN30BbIBATH JIMYHOCTHO-
OPUEHTUPOBAaHHBIM MOAXOJA, YYWUTHIBAS HWHIMBUAYAJIbHbIE OCOOCHHOCTH U MOTPEOHOCTH
ydalmxcs.

— IlpoexkTHass TexHOJIOrMS — OpPUEHTUPOBAHA HAa MOJCIUPOBAHHUE COLIMAIBHOTO
B3aMMOJICHCTBHS ydYalllUXCsl C IeJIbI0 pelIeHUs 3a/add, KOTOpas ONpEeNeNseTcs B paMKax
npodecCHOHAIBLHON MOATOTOBKY, BBLACTS Ty WIM HHYIO IPEIMETHYIO 00J1aCTb.



— TexHonoruss oOyueHUss B COTPYIHUYECTBE — peallu3yeT HUACK B3aUMHOTO OOy4YeHWUS,
OCYIIECTBIISII KaK WHAMBUAYAIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
y4eOHBIX 3aj1a4.

— MHrpoBas TexHOJOTUSI — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psa BO3MOKHBIX
Croco00B pelieHus Mpo0IeM, aKTUBU3UPYSI MBIIIJICHUE CTYICHTOB U PACKPBHIBAs JTUYHOCTHBIN
MOTEHIIKAJ KaX/I0TO yJallerocs.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIJICHUS — CIOCOOCTBYeT (HOPMUPOBAHUIO
Pa3HOCTOPOHHEH IJIMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCS K HWHGPOpPMAIUU, YMEHHIO
oTOMpaTh HH(OPMALIKIO [Tl PEIICHUs TOCTaBICHHOM 3a/1a4H.

KomMmruiekcHOe HCIoNb30BaHHE B y4EOHOM IMPOIIECCE BCEX BHINICHA3BAHHBIX TEXHOJIOTHUN
CTUMYJIMPYIOT JIMYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbBIC
IPOIIECCHl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIIMH, KOTOPBIMH JOJDKEH O00JIaaaTh
OyIyuuii crienuaincT.

OcHoOBHBIE BUJIBI THTEPAKTUBHBIX 00pa30BaTEIBHBIX TEXHOJIOTHIA BKIIFOYAIOT B CEOSI:

— paboTta B MaJIbIX TpyIax (KOMaH/Ie) - COBMECTHAs JIEATEIIbHOCTh CTYJICHTOB B IPYIITIE IO/
PYKOBOJICTBOM JIWJIEpa, HAIIPaBJICHHAs Ha pelIeHre o01Iel 3aqaun myTéM TBOPUECKOTO CIIOKEHUS
pe3yJIbTaTOB WHIUBUAYATbHOW padOThl UICHOB KOMAaHABI C JCJICHHEM TIIOJTHOMOYHN H
OTBETCTBEHHOCTH,

— TMPOEKTHAsl TEXHOJIOTUS - HHAWBUyaTbHAs WM KOJUIEKTUBHAS IEATEIBHOCTH 110 0TOODY,
pacrpeneneHtio 1 CUCTeMaTH3allli MaTepralia 1Mo ONpeICICHHON TeMe, B pe3yabTaTe KOTOPOM
COCTaBIISIETCS POCKT;

— aHaJu3 KOHKPETHBIX CUTYyallMd - aHalu3 peabHBIX MPOOJIEMHBIX CUTYallui, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00iacTH MpodecCHOHANBHON NeSTeNTbHOCTH, W MOWCK BapHaHTOB
JYYILINX PELICHUM;

— pa3BUTHE KPUTHUECKOTO MBIIILICHUS — 00pa3oBaTeIbHasl e TEIbHOCTD, HAlIPaBlIEHHAs Ha
Pa3BHUTHE y CTYACHTOB pa3yMHOTr0, pe(JIeKCUBHOTO MBIIIICHUS, CIOCOOHOTO BBIIBUHYTH HOBBIC
UJeH U YBUJIETh HOBbIE BOZMOXKHOCTH.

[Tomxom pa3dopa KOHKPETHBIX 3aJa4 W CHUTyallMd IIHPOKO HCIIOJIB3YeTCs Kak
nmpenojaBaTenieM, Tak W CTYJSHTaMH BO BpeMs JIEKIUH, TaOOpaTOpHBIX 3aHITUNA W aHalu3a
pe3yabTAaTOB CaMOCTOSITENBHOM paboOThl. DTO OOYCIOBJIEHO TEM, YTO MPH HCCICTOBAHUU M
pEIIeHNH KaXK10M KOHKPETHOH 3a/1a4ll UMEETCs, Kak IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3dopa U OIEHKH I1eJI0H COBOKYITHOCTH KOHKPETHBIX CHUTYAIIHH.

KOJIM4€eCTBO
I/ICHOJIBSyeMbIe HHTCPAKTUBHBLIC 06pa30BaTeJILHLIe
CeMeCTp BI/II[ 3aHATUSA HHTCPAKTUBHBIX
TEXHOJIOI'MHA
4acoB
IIpakTueckue 3aHATHS B pexumax
JI, JIP B3aMMOJICICTBUS «IIPENOJaBaTeNb — CTYIEHT» U
«CTYJEHT — CTYACHT»
Hroro

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awsmus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —
camocmosimenvHas paboma cmyoeHma

Tewmbl, 3amanusg M BOIPOCHl JJI CaAMOCTOSITENIbHOM paboThl Mpu3BaHbl CHPOPMHUPOBATH
HaBBIKM TOWCKAa HMH(OpPMAIMH, YMEHHUS CaMOCTOSTEIbHO PpACIIUPSITh U YIIyOJIATh 3HAHMS,
IIOJIYYEHHBIE B XOJ€ JIEKIIUOHHBIX U MPAKTUYECKUX 3aHATHMN.

[Tonxon pazbopa KOHKPETHBIX CUTYaLM ITUPOKO UCIOJIb3YETCS KakK MpernojaBaTesieM, Tak
U CTyJIEHTaMU IpU MPOBEICHUH aHAIN3a PE3yJIbTaTOB CAMOCTOSTEIbHON PaOOTHI.

Jnst aun ¢ OrpaHUYEeHHBIMH BO3MOYKHOCTSIMHU 370POBbS IIPELYCMOTPEHA OpPraHU3alus
KOHCYJIBTALIMM C UCIOJIb30BAHUEM DJIEKTPOHHOM IIOYTHI.

JLnst AL ¢ HapyIeHNUsIMU 3pEHUS:

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



— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

J1Jis U1 ¢ HApYIICHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

J1J1s1 JII C HApYIISHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUis M1l ¢ OTpaHWYCHHBIMU BO3MOXHOCTSIMHU 3J0POBbSI MIPEIyCMOTPEHA OpTraHU3aIHs
KOHCYJIbTAIIMiA C HCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

4. OueHoYHbIE 1 METOAHYECKHE MATEPHAbI
4.1 OueHouyHble cpeAcTBAa UIS TeKYHIEro KOHTPOJIA  YCNEeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN

OneHouYHBIE CpelcTBa MpEJHAa3HAYeHBI Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTIDKEHUI 00y4arolMXcsl, OCBOMBILIMX HPOrpaMMy y4yeOHOM JMCLUMIUIMHBI «Ha3BaHHE
JVICTIATUTHHBDY.

O1eHOUHBIE CPEJCTBA BKIIOYAET KOHTPOJIbHBIE MaTepHalibl Ul NIPOBEACHUS TeKylIero
KOHTPOJIs B opMe 3ajaHNii ¥ IPOMEeKYTOYHOM aTTecTalMu B popMe BONPOCOB K K3aMEHY.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBBsI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIUIAM U JIMLIAM C OI'PAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS
MPEIOCTABIISCTCS JOTIOJHUTEIFHOE BPEMS JIJIs IOATOTOBKU OTBETA HA SK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPhI OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS IIPEAYCMATPUBAETCS UCTIOIB30BAHNE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOIUMOCTH JIJIsl 00YJArOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS pE3yJNbTaTOB OOyUYeHHs] 10 JUCHUILUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAITOB.

ITponienypa orneHMBaHUs Pe3yJIbTaTOB OO0y4YeHMs WMHBAJIUAOB M JIUI[ C OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMH  3JIOPOBBSI IO JUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpuBaeT IPeIOCTaBICHNE
uHpopmanuu B (opMmax, aZaNTUPOBAHHBIX K OrPAaHMYCHHMSIM HX 370pOBbS U BOCIPHUITHUSA
uH(popMauu:

JUnist a1 ¢ HapyIEeHUsIMU 3pEHUS:

— B leyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEICTB A/l TeKyIlIeil U MPOMEe:KYTOYHOM aTTecTallun

Kon HaumenoBanue
Ne | KonTponupyemsbie pa3iensl (TeMBI) | KOHTPOIHPYEMOH OLICHOYHOI'O CPEACTBA
n/m JUCTIUTUTHHBI® KOMIETEHINH . IIpomerxyTouHas
Texkylmuil KOHTPOJIb
(nn ee yacTH) aTTecTanus




Jlabopamopnas Bonpoc na skzamene -

1 Bitcoin paboma 1-4 9
Jlabopamopnas Bonpoc na skzamene
2 Ethereum paboma 5-1 10-21

BOI’lp()C HA JK3ameHe

3 | TON 22

Ioka3zaTesu, KpUTEPUHU M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

CootBercTBe MOPOrOBOMY VPOBHIQ OCBOCHHS KOMIETCHLUUN IJIAHUPYEMbIM
e3yJbTaTaM 00YYCHHUs U KPUTEPHUSIM MX OIICHUBAHUS (OIICHKA: YIOBJIETBOPHTEIbHO /3aUTEHO):

®opma
Ne HaumenoBanmue pa3zjiena (TeMbl) HaumenoBanmue j1aGopaTopHbIX padoT TEKYIIero
KOHTPOJIsI
1 2 3 4
1.
2.
3.
4.
5.
6.
7.

(Ilepeghpazuposams 3YHbl 6 npunosicenuu k oucyuniune)
Coorserctere 0230BOMY _ YPOBHI)  OCBOEHHS  KOMIIETEHLIMH JIAHUPYCMBIM
€3yJIbTaTaM 00Y4CHHsI U KPUTSPHSIM MX OILICHUBaHHUs (OIICHKA: XOPOUIO /3a4TEHO):

®opma
Ne HaumenoBanmue pa3zjiena (TeMbl) HaumenoBanmue j1aGopaTopHbIxX padoT TeKYIIero
KOHTPOJIst
1 2 3 4
1.
2.
3.
4.
5.
6.
7.

(Ilepegppazuposams 3YHbi 6 npunosicenuu k oucyuniune)
CootBercTBre HPOJABHMHYTOMY VPOBHIQ OCBOCHHUS KOMIICTCHIIMHA IIAHUPYSMBIM

C3yJIbTaTaM O6y‘leHI/I${ W KPUTCPUAM UX OLICHUBAHU A (OI_IeHKaZ OTJIMYHO /38‘-ITCHO):

®opma
Ne HaumenoBanmue pasaena (TeMbl) HaunmenoBanue ;1a00paTOpPHBIX padoT TeKyliero
KOHTPOJIsI
1 2 3 4
1.
2.
3.
4.
5.
6.
7.

(Ilepeghpazuposams 3YHoel 6 npunoscenuu k oucyuniune)

TunoBbie KOHTPOJILHBbIE 32 IaHNSI UM HHbIE MATEPHAJIbI, HEOOXOUMbIE [IJIS1 OLIEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapPAKTEePHU3YKWIIUX 3TANbI
(opMupoOBaHUA KOMIIETEHIMH B MpoLiecce OCBOeHHsI 00Pa30BaTeILHOI MPOrpaMMbl

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.

LAB5

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.

3a4yeTHO-IK3aMeHANIMOHHbIE MATEPHAJIBI 1151 POMEKYTOUHOH aTTeCTAHH
(3x3amen/3auer)

Bomnpocsl IS NOATOTOBKH K IK3aMeHY

1. Bitcoin architecture.

2. Bitcoin consensus algirithm, PoW, network safety.

3. Cryptographic and distributed algorithms in Bitcoin.

4. Bitcoin addresses.

5. Bitcoin wallets.

6. Bitcoin transactions.

7. Multisig-addresses.

8. Bitcoin node, network communication.

9. 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. I1CO.

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.

Ilepeueny Komnemenyuil (uacmu KomnemeHyuu), NPOGEPAEMbIX OUCHOYHBIM

cpeocmeom

..........

4.2 MeToanyeckue MaTepHaJbl, OoNpee/siioliue Npoueaypbl ONeHUBAHUS 3HAHUI,

YMeHHI, HaBbIKOB MW (MJIH) ONBITA [AeATEJbHOCTH, XaPaKTePU3YIOIIMX JTaIbI
(popMupoBanus KomneTeHIHH

MCTOI{I/IHCCKI/IG PEKOMEHAA U, OIMMPCACIIAOIINEC ITPOUCAYPhl OIICHUBAHUA HAa DK3aMEHE.
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 (“otimuuno” in Russia, 1 in Germany)

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

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

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

OI.[CHOLIHLIC cpeacTBa jid HWHBAJIMAOB W JIAI C OI'paHUYCHHBIMU BO3MOXHOCTIAMU

3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.



— Ip¥ He0OXOAMMOCTH HHBAIH/IAM | JIUT[AM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
MIPEIOCTABIISIETCS TOMOTHUTEIBHOE BPEeMs JUIsl IOATOTOBKH OTBETA HA SK3aMCHE;

— NIpH TPOBEIICHUH TIPOLICAYPHI OIICHUBAHUS PE3yIbTATOB O0yUCHHSI MHBAIUIOB H JIUIL C
OTPAaHHYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI MPEAYCMATPUBACTCS UCIIOJIb30BAHHE TEXHUYECKHUX
Cpe/ICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAUBHUIYAITbHBIMA OCOOCHHOCTSIMU;

— TIPH HEOOXOAMMOCTH JIJIsl OOYJAIOIINXCS C OTPAHMYEHHBIMUA BO3MOXXHOCTSIMHU 3JI0POBBS
U WVHBAIWIOB TIPOIEypa OIICHUBAHUS pPE3YJIbTaTOB OOYUYEHHs [0 JUCIUILUIMHE MOXKET
MPOBOAMTHCS B HECKOJIBKO ATATOB.

[Iponienypa oneHUBaHUsI PE3yJbTATOB OOYYCHHS WHBAIUIOB U JIUI[ C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS TI0 JUCIHILTUHE MPEAyCMaTPUBACT MPEIOCTaBlIeHne HHPOPMAIUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM KX 370POBbSI M BOCIIPUSATHS WH(POPMAIIHH:

Jis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popmMe 2IIEKTPOHHOTO TOKYMEHTA.

JUJ1st 1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JItst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5. Ilepeyennb yuyeOHOH JUTepaTypbl, HH(POPMALUMOHHBIX PECYPCOB H

TEXHOJIOTHUI

5.1 OcHoBHas JiMTEpaTypa:

1. [llenmoxoB C. A. , Uepnonpynaosa E. [IpoexkTupoBanue pactnpeaeieHHbIX
MH(POPMALIMOHHBIX CUCTEM : Kypc JIeKIni no aucuuminie «I[IpoekTupoBaHue pacrpeieneHHbIX
MH(OPMALIMOHHBIX cUcTEM»: yueOHoe ocobue.- OpenOypr: OpeHOyprckuil rocyaapcTBEHHBIN
yuusepcuret, 2012 - http://biblioclub.ru/index.php?page=book_red&id=260753&sr=1

2. Bonkoga T. , Haceiikuna JI. Pa3paboTka crucrem pacrpeieneHHOW 00paOOTKH TaHHBIX:
y4eOHO-METOIUUECKOe nocoodue. - Openo6ypr: OI'Y, 2012 -
http://biblioclub.ru/index.php?page=book_red&id=259371&sr=1

JI1s1 OCBOEHMS TUCUUILIMHBI MHBAJIUJAMU U JIMIIAMHU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
37I0POBBbSI UMEIOTCA H3JaHUs B AHJIEKTPOHHOM BHUJE B JJEKTPOHHO-OMOTMOTEUHBIX CHUCTEMaxX
«/lanvy u «FOpaumy.

5.2 JlonosiHUTEIbHAS JIUTEPATYpa:

1. I'puropses, M. B. IIpoexktupoBanne nHGOPMaIMOHHBIX CUCTEM : YueOHOE ITocooue
i By3oB / M. B. I'puropses, U. . I'puropseBa. — M. : U3narensctBo IOpaiit, 2017 — -
https://biblio-online.ru/book/394E4411-7B76-4F47-BD2D-C3B981BEC3BS8.

2. Cranaaptbl 0OopMIIEHHS] HCXOAHOTO KOJIa TPOrpaMM U COBPEMEHHBIE
MHTETPUPOBAHHBIE CPEJIbI pa3paboTKK MPOrpaMMHOT0 odecreueHus: yued.-MeTo 1.mocodue.
10.B. Konb1os [u ap.] — Kpacnogap: Ky6aunckwuii roc.ys-t, 2015

3. Hazapos C.B. ApxurtekTypa 1 MpoeKTUPOBaHHUE MPOrPAMMHBIX cucteM: MoHorpadus /
C.B. Hazapos. - M.: HUII Uudpa-M, 2013. - http://znanium.com/catalog/product/353187

5.3. Illepuoauyeckue u3IaHNUs:
1. Basel ganubix koMmnanuu «Mct Beroy http://dlib.eastview.com
2. Dnextponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/



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/

5.4. UnTepHeT-pecypchbl, B TOM 4YHCJie COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U HH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
DeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):
1. DBC «IOPAWT» https://urait.ru/
2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4. 9BC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

5.5.1IpodeccnonanbHbie 0a3bl TaHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snexrponnas 6ubaunoreka (HOB) http://www.elibrary.ru/

ITonHOTEKCTOBEIE APXUBbI BEAYIIUX 3allaAHbIX HAYYHBIX )XYpPHAJIOB HAa Poccuiickoin
nﬂaT(bopMe HayuHbIX xKypHanoB HOMKOH http://archive.neicon.ru

7. HamumoHanpHas  2JIEKTpOHHas  OuwbOmMoreka (mocTym K DIEKTPOHHON — OMOIMOTEKe
nuccepranuii Poccuiickoit rocynapersennoit onommorexu (PI'B) https://rusneb.ru/

8. Ilpesunentckas 6ubimoreka um. b.H. Enpruna https://www.prlib.ru/

9. DnekrponHas koymekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

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

11. Nature Journals https://www.nature.com/siteindex/index.html

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

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

14. zbMath https://zbmath.org/

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

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcurerckas unpopmaironnas cucrema POCCUS http://uisrussia.msu.ru

S

5.6. UudopmanmoHHble CIPaBOYHbIE CHCTEMBI:
1. Koncynbrant [lmtoc - cripaBo4Hast mpaBoBasi cucTema (JIOCTYII MO JIOKAJIbHOM CETH C
KOMITBIOTEPOB OUOIMOTEKH )

5.7. Pecypchl ¢cBO0OOAHOIO JOCTYNA:
AMepuKaHCcKas TaTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/
[TonmHble TEKCTHI KAHAIACKUX AnUccepTarmii hitp://www.nlc-bnc.ca/thesescanada/
KubepJlenunxka (http://cyberleninka.ru/);
MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBanus Poccuiickoit denepannu
https [lwww.minobrnauki.gov.ru/;
5. ®enepanbHblii mopTan "Poccuiickoe obpazoBanue” hitp://www.edu.ru/;
6. Hudopmanmonnas cucrema "EquHoe oKHO T0CTymHa K 00pa3oBaTelibHBIM pecypcam”
http://window.edu.ru/;
7. Enunas xoyutekius HudpoBbIX 00pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .
8. ®depmepanbHbIi IIEHTP HHOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);
9. IIpoekr ['ocynapcTBEHHOTO HHCTHTYTa pyccKkoro si3pika uMeHu A.C. [Tymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;
10. CnpaBouHo-uH(popManMoHHBIN mopTan "Pycckuii si3pik" http://gramota.ru/;
11. Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

el .



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
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://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/

12. Cnosapu u suiukioneauu http://dic.academic.ru/;

13. O0OpazoBarenbHbIid mopTan "Yueba" http://www.ucheba.com/;

14. 3axonompoekt "O0 oOpa3zoBanuu B Poccuiickoii denepanuu”. Borpockl u oTBeTHI hitp://XNn--
273--84d1f.xn--plai/voprosy i_otvety

5.8.Co0cTBeHHBIE YJIEKTPOHHBIE 00pa30BaTe/ibHbIEe H HH(POPMALIMOHHBIE PECYPCHI
KyoI'y:

1. Cpena MOAYJIBHOTO qUHaAMHUYECKOro o0ydenus http://moodle.kubsu.ru

2. baza yueOHBIX IJIaHOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB, IyOIUKAINi U KOHGEpeHIUH
http://mschool.kubsu.ru/

3. bubnnoreka nHPpOpMaMOHHBIX pecypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30BaTEIbLHBIX
texHousoruit http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoIl'V http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa3oBaTeIbHBIE PECYpChI Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIMA
B oOpazoBanun KyOI'Y wu nHayuHo-metomuueckoro skypHana "IIKOJIBHBIE T['OJbI"
http://icdau.kubsu.ru/

6. Meroanueckue yKazaHus [Jf O0y4AIOIIMXCHA MO 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 pa3bsiCHEHUE Y4eOHOro Marepuara.

I/IHI[I/IBI/IIIyaJII)HI)IG KOHCYJIbTaMHU 110 HOpCAMECTY ABJIIAIOTCA Ba’XHBIM q)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6yanOHH/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7. MaTtepuaJibHO-TEXHUYECKOE o0ecrnevyeHune mo JUCUuInae (MoxyJaio)

IIo Bcem BUJIaM y‘le6H0ﬁ ACATCIIBHOCTH B pPaMKax JUCHUIIIMHBI HCIIOJIB3YIHOTCA
ayIUTOPUH, KAaOMHETHl U JabOopaTOpUU, OCHAIICHHBIE HEOOXOJAMMBIM CICIMATIU3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHUEM.

Ne Brx pabor HanmenoBanue yueOHOMN ayIUTOPHH, €€ OCHAILIEHHOCTh
000py/I0BaHUEM M TEXHHUUYECKUMHU CPEJICTBAMU O0yUEHUS
1. JlexumoHHble 3aHATUS | AyauTopus, YKOMILJIEKTOBaHHAsI CHenualIn3upoBaHHON
MeOeNbl0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUEHHSI
2. JlaBoparopHble 3aHATHS | AyAUTOpUS, YKOMILJIEKTOBaHHAas CHelralIn3upOBaHHON
MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  0OyudeHwus,
KOMIIBIOTEPaMH, TPOEKTOPOM, MPOTPaMMHBIM 00ecrieueHueM
3. [IpakTnueckue 3aHATHS | AyAUTOpUS, YKOMILJIEKTOBaHHAs CHeUalIn3upOBaHHON
MeOeIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUEeHHSI
4. I'pynnoBeie Aynuropus, YKOMILJIEKTOBaHHAasI CHeUaIN3UpOBaHHON
(MHIUBUYyaTbHbBIE) MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOydyeHwus,
KOHCYJIbTAallH KOMIIbIOTEPaMHU, MPOrPaMMHBIM 0OeclieueHueM
S. Texkymuii  KOHTpOJIb, | AyAUTOpUS, YKOMILJIEKTOBaHHAsI CHeUaTIN3UpOBaHHON
IPOMEKYTOUHAs MeOenpl0 M TEXHHYECKHMMHM  CpeACTBaMH  OOydyeHwus,
aTTecTanus KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OecleueHueM



http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

CamocTosTenpHast
pabora

Kabuner [ist caMOCTOSTENBHON paboOThl, OCHAIICHHBII
KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTHIO MOJKIIOUEHHS K
cetu «VIHTEpHET»,IPOrpaMMON DKPAHHOIO YBEJIMYEHUA U
00€ecCIeUeHHBIN JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTesIbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanue: KonTkperuzamus ayautTopuil U ux ocHamenue onpeaensercs OITOIL.




