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

¥ MUHCTPYMEHTHI pabOThI C CHCTEMaMH PacpeesICHHOTO peecTpa (0JI0KYEH) U KPUIITOBATIOTAMU
(Bitcoin, Etherium).

1.2 3agaun AMCHUILIMHEI

— OcBoeHME TEOPETUIECKUX OCHOB OCTpoeHuUs cucteM P2P u Giokyeiin.

— M3y4yeHne OCHOBHBIX NPUHIMIIOB ()YHKIIMOHUPOBAHUS KPUIITOBAIIOT.

— [HomyueHne MpakTUYECKUX HABBIKOB paboThl B ceTH Bitcoin u Etherium u pa3paboTtku
BEO-TIPHIIOKEHUH U1 B3aUMOACHCTBUS C OJIOKUCHHOM.

— OcBoeHue s3bIKa MPOrPaMMHUPOBAHUS CMAPT KOHTPAKTOB Solidity.

1.3 MecTo AucuuminHbl (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl
JucuunnuHa «biokueiiH TexHoJIorum» oTHOocuTcs K «OO0s3arenbHas yacTb» bioka 1
«uctumumHbl (MOIYIH)» Y4eOHOTO TUIaHa.

1.4 Ilepevyenb MIaHMPyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3y/JbTaTaMHU 0CBOEHHS 00pPa30BaTe/IbHOM POrpaMMbl

N3ydenne panHOW y4eOHOW JHCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
00y4aromuxcs CNeAYIOIUX KOMIIETESHITHI:

YK-4 Cnoco0eH NpUMEHSATh COBPeMEeHHbIe KOMMYHHKATUBHbIE TEXHOJIOTUH, B TOM
yucjge HAa  HHOCTPaAaHHOM(BIX)  si3bIKe(ax), JIsl  AKAJAEeMUYECKOro H
npo¢eccCHOHATBHOT0 B3aUMO/1eliCTBUSA

3Hatb TEXHOJIOTHH PACIIPEEIEHHOTO peecTpa.

Ymernb pa3pabaTrhiBaTh MPUIIOKECHHS, B3aUMOJICHCTBYIOIINE C OJTOKYCHH-CETIMHU.

Binagers  TeXHOIOTHAMHU Pa3pabOTKH CMAapPT-KOHTPAKTOB.

OIIK-1 Cnocoben caMoOCTOSTeIbHO mNpuoOperarb, Ppa3sBUBATh W INPHUMEHATH
MaTeMaTH4YeCKHe, eCTeCTBEHHOHAay4YHble, COLMAJIbHO-IKOHOMHYECKHE W
npodgeccuoHaATbHbIE 3HAHUSA /1JI51 pellleHUs] HeCTAHIAPTHBIX 32/1a4, B TOM YHCJIe
B HOBOW MJIM He3HAKOMOM cpejie M B MEKIMCHMILINHAPHOM KOHTEKCTe

3nathb TEXHOJIOTUH PacIpeIeIEeHHOTO peecTpa.

Ymerh pa3pabaTrbIBaTh MPUIOKEHHS, B3aUMOJICHCTBYIOIINE C OTOKYECHH-CETIMHU.

Baanerr  TeXHOJIOTHUAMH pa3paOOTKU CMApPT-KOHTPAKTOB.

OIIK-4 CnocoGeH NpUMEHSITh HA NMPAKTHKEe HOBble HAyYHble NMPUHILHUIBI U METO/bI

HCCJIEIOBAHNH
3unatb TEXHOJIOTUH PaCIpPEACIEHHOTO peecTpa.
Ymernb pa3pabaThIBaTh IPHIIOKEHUS, B3AUMOJICUCTBYIONINE C OJIOKYCHH-CETSIMHU.

Baaners  TexHOJOTHAMHU pa3pabOTKH cMapT-KOHTPAKTOB.

OIIK-7 Cnoco0en pa3padaTbiBaTh U IPUMEHATh MaTeMaTH4YeCKHe MO/e/IH NPOLeccoB
U O0beKTOB NpPH PpeElICHMH 3a74a4 AHAJIM3a W CHHTe3a pacnpeaeJaeHHbIX
HHG(OPMALMOHHBIX CHCTEM U CHCTEM IOAIePKKH NPUHATHS PelIeHU

3HaTh TEXHOJIOTMH PaCIpPEACIICHHOIO PeecTpa.

Ymernb pa3pabaThIBaTh IPHIOKEHUS, B3AMMOJICHCTBYIONMINE C OJIOKYCHH-CETSIMHU.

Baaners  TexHOJOTHAMHU pa3pabOTKH CMapT-KOHTPAKTOB.

IK-1 Crnocoben ¢opmyaupoBaTh M pemiaThb AaKTyaJbHble W 3HAa4YHMblIe 3a/1a4U
HCKYCCTBEHHOI0 HHTEJUIEKTA U MAIIMHHOIO 00y4eHus!

3Hathb TEXHOJIOTHH PACIIPEEIEHHOTO peecTpa.

Ymersn pa3pabaTbIBaTh MPUIOKEHHS, B3aUMOJICHCTBYIOIINE C OJIOKYEHH-CETAMHU.

Bnagers  TexHONOTHAMHU pa3pabOTKH CMApPT-KOHTPAKTOB.



IK-2 Cnoco0en 3(Q(PeKTUBHO IUIAHMPOBATH HEOOXOAUMbIE Pecypcbl M 3TAMbI
BBINOJIHEHHSI PadoT, COCTABJSATH HA BBICOKOM YPOBHE COOTBETCTBYIOIIHME
TeXHHYecKHe ONMUCAHUS U MHCTPYKIHH € Y4eTOM TEOPUH U MPAKTHKH Nepeaadn
U 3a1IUTHI HHpoOpMaALNH

3Hathb TEXHOJIOTHH PACIIPEJECICHHOTO peecTpa.

Ymernb pa3pabarhiBaTh MPUIIOKESHHS, B3aUMOJICHCTBYIOIINE C OJOKYCHH-CETIMU.
Bnagers  TexHoNIOTHAMHU Pa3pabOTKH CMAapPT-KOHTPAKTOB.

YK-2 Cnoco0eH ynpaBJfiTh MPOEKTOM HA BCeX 3TANAX €ro ’KU3HEHHOT0 HMKJIA
3Hathb TEXHOJIOTHH PACIIPEJECICHHOTO peecTpa.

Ymernb pa3pabarhiBaTh MPUIIOKEHHS, B3aUMOJICHCTBYIOIINE C OJOKYCHH-CETIMHU.

Baaners  TexHOJOrMAMHU pa3pabOTKH cMapT-KOHTPAKTOB.

OIIK-2 Cnocoden pa3padaTbiBaTh OPUTHHAJbHbIE AJITOPUTMBI M NPOrpamMMHbIe
CPeACTBa, B TOM 4YHCJ€ ¢ HCIO0JIb30BAHUEM COBPEMEHHbIX HHTE/LUIEKTYaIbHbIX
TeXHOJIOT U, /151 pelieHns NPodecCHOHAIBHBIX 32124

3HaTh TEXHOJIOTUH PACIPEEICHHOTO PEecTpa.

Ymernb pa3pabarbiBaTh MPUIIOKECHHUS, B3aUMOJICHCTBYIOIINE C OJTOKYCHH-CETIMHU.

Buaners  TexHOJOrMAMHU pa3pabOTKH cMapT-KOHTPAKTOB.

OIIK-6 CnocoGeH HCNOJb30BATH METOAbI H CPeICTBA CHCTEMHOW HHKEHEPHU B
00J1aCTH TNOJIyYeHHs, NepeJayH, XpaHeHusi, MepepadoTKu U INpeacTaBJICHHS
HH(OPMALNHU OCPEACTBOM HH(POPMALIMOHHBIX TEXHOJIOTHil

3Hatb TEXHOJIOTMH PaCIPEACIEHHOTO peecTpa.

Ymernb pa3pabaTrhiBaTh MPUIIOKCHHS, B3aUMOICHCTBYIOIIHE C OJIOKYCHH-CETIMHU.
Bnagers  TexHOIOTHAMHU Pa3pabOTKH CMAapPT-KOHTPAKTOB.

MK-3 Cnocoben 3¢ ¢ekTHBHO TNPUMEHATH AJITOPUTMHYECKHE U TNPOrpaMMHbIe

pemieHust B 001acTH MH(POPMANMOHHO-KOMMYHMKANIMOHHBIX TEXHOJIOTHH, a
TaKKe y4aCTBOBATh B UX MPOEKTUPOBAHNH U pa3padoTke
3Hathb TEXHOJIOTMH PaCIPEACIEHHOTO peecTpa.
Ymernb pa3zpabaThIBaTh IPHIIOKEHUS, B3AUMOJICUCTBYIONINE C OJIOKYCHH-CETSIMHU.
Binagers  TexHOIOTHAMHU Pa3pabOTKH CMapPT-KOHTPAKTOB.

2. CTpyKTYypa M coepKaHue TUCHUIITUHbI

2.1 Pacnipenenenue TPyA0éMKOCTH JTUCHUIIMHBI 110 BUIaM padoT

Ob61as Tpy10€MKOCTh AUCIUILTHHBI cocTaBisieT 4 3au. efl. (144yacoB), ux pacupeaeneHme
10 BUZaM pabOT MPEACTABICHO B TaOJIHIIE

Cemectpsl
Buj yueOHoii padoThl Beero (4acel)
4acoB |
KonTakTHas padora, B TOM 4ncJje: 36,2 | 36,2
AyauTOpHBIE 3aHATHS (BCEro): 36 36
3aHATHS JEKIIMOHHOTO TUIIA 18 18
JlaGopaTopHble 3aHATHS 18 18
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI,
MPAKTUYECKHUE 3aHATHUSI)
WNnas koHTakTHasA padora: 0,2 0,2
KonTpons camoctositensHoi padoTsl (KCP)
[Tpomexxyrounas arrecramus (MIKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM YHCJIE: 107.8 1%7,
Bvinonnenue uHOu8U0YanbHbIX 3A0aHUL 1078 107,
(noozomoska coobwenul, npezenmayuii) ' 8




[ToaroroBka K TEKyIIeMy KOHTPOJIIO

KonTpoJb:

IToaroroBka K 3K3aMeHy

yac. 144 144
B TOM YHCJIe
O01mas Tpya0eMKOCTh KOHTAKTHAasl 36,2 | 36,2
padora
3a4. eJI 4 4

2.2 CTpyKTypa AMCUMIIIMHBI

Pacnpenenenue BugoB yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILIHHBL.
Paznensl (TemMbl) AUCIUIUIMHBL, U3y4aeMble B 3 ceMecTpe

KoanyecTBo yacoB
Bueayn
o HTOPHA
Ne HaumenoBanue pa3nesioB (Tem) Beero AyaurtopHas paéora .
padora
J J1E] JIP CPC
1 2 3 4 5 6 7
1. | Bitcoin 6 8 30
2. | Ethereum 10 10 70
3. | TON 2 0
HNUTOI'O no pa3aesam JTUCHMIIIIMHBI 18 18
KonTpons camoctositensHoi padotsl (KCP)
ITpomexxyrounas arrecranus (MKP) 0,2
[ToaroToBka K TEKyIIEMY KOHTPOJIIO
O061asi TPY10€eMKOCTh 10 JUCHMUILIIIMHE 144

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

camocmosmenvhas paboma cmyoenma

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIHHBI
2.3.1 3auaTus JeKIMOHHOr0 THIIA

®opma
Ne HaumenoBanmue pasaena (TeMbl) Copep:xanue pa3zaesa (TeMbl) TeKyliero
KOHTPOJIsI
1 2 3 4
Double spending. Cryptocurrency history. Satoshi
1 Bitcoin Nakamoto.put_)lication. Bitcoin architecture:‘. Network 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




IHpumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - manucaumue pegpepama, O - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewienue 3aoau.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

Ipumeyanue: JIP — omuem/3awuma nabopamopnoii pabomut, KII - suinoanenue kypcosozo npoexma, KP - kypcosoii
pabomwi, PI'3 - pacuemno-epaguyeckozo 3adanus, P - nanucanue pegepama, 3 - acce, K - xonnoxsuym, T —
mecmupogarue, P3 — peuienue 3a0au.

2.3.3 JlabopaTopHbIe 3aHATHSA

®opma
Ne HaunmenoBaHue pa3jesia (TeMbl) HaunmenoBaHue 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
8. Ethereum 4 P3
9. Ethereum 5 P3

IHpumeuanue: JIP — omuem/3auwpuma nabopamopuoi pabomut, KII - vinonnenue xypcosoeo npoexma, KP - kypcosot
pabomwl, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
Her

2.4 Ilepedyenb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTeJIbLHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

[TepedeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTLITUHBI
Ne Bup CPC IO BBINOJIHEHUIO CaMOCTOSITENbHON paboThI
1 2 3
1 |Uzyuenue Metoauyeckue yka3aHUsl 1O OpraHU3aldid CaMOCTOSITEIbHOM
TEOPETUYECKOTO paboThI CTYJEHTOB, YTBEPKJICHHBIE kadenpoit
MaTtepuaa MH(OPMALIMOHHBIX TeXHOJ0rui, mpotokona Nel ot 30.08.2019
2 Pemenue 3agau Meronuuecknue yKazaHusi MO OpPraHU3aldd CaMOCTOSITEIbHOM
paboThI CTYJEHTOB, YTBEPK/ICHHBIE kadenpoit
MH(OPMALMOHHBIX TeXHOJ0ruH, mpotokos Nel ot 30.08.2019

Y4eOHO-MeTOIUYECKNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydaromuXcs U3
qrcila MHBAINMJIOB U JIMI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbst (OB3) npenocrasnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS U BOCIIPUITHS HH(POpMALIUU:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOU popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha s3bike bpaits.



JUJist TUTT ¢ HApYIIEHHUSIMH CITyXa!

— B Ie4aTHoi (opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBuu ¢ tpeboanusmu OI'OC B mporpaMma JUCHHUILTUHBI MPETyCMaTPUBAET
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYILMX 00pa3oBaTelIbHbIE TEXHOJIOTUHU: UYTEHUE
JEeKUUI M NpoBeieHHE J1a0OpaTOPHBIX PabOT C MCHOJIb30BAHUEM ANUCTAHIMOHHBIX HHTEPHET-
TEXHOJIOTUI; METOJI MaJIbIX T'PYIII, pa300p MPAaKTUUYECKUX 3a]1a4 U KEHCOB.
ITpu 00yueHHH UCTIONB3YIOTCS CIEAYIOIUE 00pa30BaTEIbHbIE TEXHOIOTUU!

— TexHonoruss KOMMYHMKaTMBHOIO OOydeHMs — HampaBieHa Ha (OpMHUpPOBAHHE
KOMMYHHKaTHUBHON KOMIIETEHTHOCTHU CTYJEHTOB, KOTOpas sBJsieTcs 0a30BOM, HEOOXOIUMOM ISt
aJanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOU KOMMYHHUKAIMH.

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OO0Y4YEeHHS — NpEAIoiaraet
OCYILECTBJICHHE IO3HABATEILHOW JEATENHOCTH CTYACHTOB C Y4Y&TOM HX HHAWBUIYaJIbHBIX
CIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSAS UX PEaTU30BbIBATE CBOM TBOPYECKUI
noreHiuan. Co3gaHue M UCHOJIb30BAHUE TUATHOCTUYECKUX TECTOB SIBIIAETCS HEOTHEMIIEMOM
YaCTbIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MoOAyiabHOrO OOy4YeHHS — MpeAyCMaTpUBAET JEJEHUE COAECpKAHUS
JTUCIUILIMHBI HA JIOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOAYIH ), THTETPUPOBaHHBIE B OOIINIA KypC.
— HWudopmannonno-kommyHnukanmonnsle TexHojorun (MKT) - pacmwmpsoor pamku

00pa30BaTENILHOrO MPOIIECCa, MOBBIMIAS €r0 NPAaKTUYECKYK HAINPAaBIEHHOCTb, CIOCOOCTBYIOT
UHTEHCU(UKAIIMM CaMOCTOATENIIbHOM pabOThl y4yallMXCsl M TOBBILIEHHIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BoienstoTcs 2 Buaa TeXHOJIOTHIL:

— TexHOJOrus MCHOIB30BAaHUS KOMIBIOTEPHBIX MHPOrpaMM — TO3BOJsAET 3(PPEKTUBHO
JIOTIOJTHUTB Mpo1iecc 00yUeHHUs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOTMM — MPEAOCTaBIAIOT IIMPOKUE BO3MOXKHOCTH JUI  IIOMCKA

uH(popMalny, pa3pabOTKU HayYHBIX IPOEKTOB, BEIEHUS HAyYHBIX HCCIEA0BAHUH.

— TexHonorus MHAUBUAYAIU3alUMH OOYYEHHS — IOMOTaeT peaJu30BbIBaTh JMYHOCTHO-
OPUEHTUPOBAaHHBIM MOAXOJA, YYWUTHIBAs HWHIUBUAYAJIbHbIE OCOOEHHOCTH U MOTPEOHOCTH
yUaIuxcsl.

— IlpoexkTHast TexHOJIOrMS — OpPHUEHTUPOBAHA HAa MOJCIUPOBAHUE COLMAIBHOIO
B3aMMOJICHCTBHS yYalllUXCsl C IENbI0 pElIeHUs 3a/ladd, KOTOopas ONpEeNessercs B paMKax
npodecCHOHATBHON MOATOTOBKH, BBIACISSA Ty WIH HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4yeHUs B COTPYIHUYECTBE — pealu3yeT HJICI0 B3aUMHOTO OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK M KOJUJIEKTHBHYIO OTBETCTBEHHOCTh 3a pEIlEHUE
y4eOHBIX 3ajay.

— MHrpoBas TexHOJIOrUs — MO3BOJISET Pa3BUBATh HABBIKM PACCMOTPEHHMS psiJla BO3ZMOKHBIX
Croco00B peeHus: nMpolieM, aKTUBU3UPYsI MBIIIJICHHE CTYJEHTOB M PacKphIBasl JTUUHOCTHBIN
MOTEHLHAJT Ka)KJI0T0 YJaIlerocs.

— TexHonorust pa3BUTHS KPUTHUYECKOTO MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KpPUTHUYECKHM OTHOCUTHCA K HH(GOpMalUU, YMEHUIO
0TOMpaTh HH(OPMALIHIO [T PELICHNS TOCTABICHHON 3a1auu.

KommiekcHoe wHcronb30BaHHE B y4E€OHOM IMPOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOTUN
CTUMYJHMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 AKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbBIE



MPOIIECCHI, CIIOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETCHIIMH, KOTOPHIMH JOJKEH 00J1a1aTh
OyInyluil ClielnamucT.
OcHoBHbIE BUIbl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B Ce0sl:

— paboTta B MaJIbIX rpyImnax (KOMaH/e) - COBMECTHas JeSTEIIbHOCTh CTYJIEHTOB B IPYIIIE M0
PYKOBOJICTBOM JIWJIEpa, HAaIlpaBJICHHAs Ha peleHne oOuiei 3ajaun myTéM TBOPUECKOTO CIIOKEHUs
pe3yJlbTaTOB WHAMBUAYAIbHOH pabOThl YICHOB KOMAHIBI C JCIIEHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

— TMPOEKTHAasl TEXHOJIOTUS - UHAWBUyabHAS WM KOJUIEKTUBHAS JIE€ATEIBHOCTh 110 0TOODY,
pacmpeieNieHHIo U CHCTeMaTU3allii MaTepraia Mo ONpPEeICHHON TeMe, B pe3yJibTaTe KOTOPOi
COCTaBJISIETCS POCKT;

— aHaJM3 KOHKPETHBIX CUTYyallUd - aHaJU3 peajbHBIX MPOOJIEMHBIX CUTYallui, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH TPO(ECCHOHATBHONW NEATEIHHOCTH, M TIOUCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUECKOTO MBIILICHUS — 00pa3oBaTebHasl e TEIbHOCTD, HAlIPaBJIEHHAs Ha
pPa3BHUTHE Y CTYACHTOB pa3yMHOTr0, pe(hJIeKCHBHOTO MBITIICHUS, CIIOCOOHOTO BBIIBUHYTHh HOBBIC
UJeH U YBUJIETh HOBBbIE BOZMOXKHOCTH.

[Tomxom pa3dopa KOHKPETHBIX 3a7a4 W CUTyallUd IIHMPOKO HCIIOJIB3YeTCs Kak
npenojaBaTenieM, Tak W CTYJCHTaMH BO BpeMs JIEKIUH, JTaOOpaTOpPHBIX 3aHATUNA W aHAU3a
pe3yJabTAaTOB CaMOCTOSITEIBHOM paboThl. DTO OOYCIOBIEHO TEM, YTO MPHU HCCICIOBAHUU M
pEIIeHNH KaXK10i KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3zbopa M OIEHKH 1eJI0M COBOKYITHOCTH KOHKPETHBIX CHTYAIIHA.

KOJINYeCTBO
Hcnosb3yemble HHTEpAKTUBHBIE 00pa30BaTe/ibHbIE
Cemectp | Bug 3anaTus HHTEPAKTHUBHBIX
TeXHOJIOTHHU
4acoB
[IpakTrueckue 3aHATHSA B pexumMax
JI, JIP B3aMMOJICHCTBUS «IIPENOJaBaTellb — CTYIEHT» U
«CTYHEHT — CTYIEHT)»
Hroro

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

Temsbl, 3a1aHust U BOMPOCHI JUISI CAMOCTOSITENIbHOW pabOThl MpHU3BaHbl CHOPMUPOBATH
HaBbIKM TIOMCKAa HH(OpMAallMK, YMEHHUS CaMOCTOSITENIbHO PacHIMpsATh U YIIyOJsTh 3HaHUS,
MOJIy4YEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUI.

[Togxon pazdopa KOHKPETHBIX CUTYaIIUN IMUPOKO UCTIONB3YETCS KaK IPero/iaBaTesieM, TaKk
U CTyJIEHTaMU IpU NPOBEICHUH aHAJIN3a PE3yJIbTATOB CAMOCTOSTEIbHON PaOOTHI.

I[J'If[ JiL ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMH 3J0POBbA MNPEAYCMOTPEHA OpraHu3anud
KOHCYJIBTAIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

JUist T ¢ HApyIIEHUSIMHA 3PSHHS

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIIHiA C HCITOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.



1. OIIeHO‘IHbIe H METOAUIECCKUE MaTepHUuaJibl
4.1 OueHouyHble cpeAcTBa UIA TeKyUIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTecTAllUN

OneHouHBIE CpelCcTBa MNpPEJHA3HAYCHBl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTIDKEHUH 00y4arolMUXCsl, OCBOMBIIUX NPOrpaMMy YyYeOHOH JMCUMIUIMHBI «HA3BaHHE
JUCITUTUTAHBD.

O1eHOYHBIC CPEJCTBA BKJIFOYACT KOHTPOJIbHBIC MATEpPHAIIBI Ul MMPOBEACHUS TEKYIIero
KOHTPOJIs B opMe 3ajaHNii 1 IPOMEeKYTOYHOM aTTecTalMu B popMe BONPOCOB K K3aMEHY.

O1neHOYHBIC CpENCTBA Ui MHBAJIMIOB W JIMI[ C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCA C YU€TOM UX WHAMBUIYATbHBIX IICUXO()U3NYECKIX OCOOCHHOCTEH.

O1eHOYHBIC CpEICTBA JUI MHBAJIUIOB W JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSMU
3JI0pOBbsI BEHIOUPAIOTCS C YI€TOM UX WHAMBUIYATbHBIX IICUXO()U3UYECKIX OCOOCHHOCTEH.

— Ipu He0OXOIMMOCTH MHBAIM/IAM H JIUI[AM C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBbSI
NPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEMS JIJIsl IOATOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBEICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsSI MHBAINIOB H JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBS TPEIYCMATPUBACTCS MCIIOJIb30BAHUE TEXHUYCCKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— TIpU HEOOXOAUMOCTH JIJIsl 00YYAFOIIUXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI
U WHBAIWAOB TIPOLEAypa OICHUBAHUS pE3yNbTAaTOB OOyYeHHs 10 JAUCHUILUIUHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTaTOB OOyYEHHS WHBAIWAOB M JIUI] C OTpPaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbsSI 10 JTUCHHUIUIMHE (MOJYJIO) TPEAyCMAaTPUBACT IPEJIOCTABICHHUE
uHpopManuu B QopMmax, aJaNTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B IieyaTHOU popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

J5ia U1 ¢ HapyIICeHUSIMH CTyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

CprKTypa OLHCHOYHBIX CPEACTB IJHA Telcymeii u l'lpOMe)KyTO‘-lHOﬁ aTrTreCTalumn

Kon HaunmeHnoBanue
Ne | KonTpomupyeMbie pa3iensl (TEMBI) | KOHTPOJIHPYEMOM OIICHOYHOT'O CPEJICTBA
n/n JIACIUIIIAHBI® KOMIIETEHIIHHA ey KOHTPOIE [IpomexxyTrodHas
(wmu ee vacTh) yi P aTTecTalus
S Jlabopamopuas Bonpoc na skzamene -

1 Bitcoin paboma 1-4 9

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

Bonpoc na sxzamene

3 | TON 22




Iloka3aTeu, KPpUTEPHH U LIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH UK

CootBercTBe IOPOrOBOMY VPOBHIO OCBOCHMS KOMIETEHLUH IJIAHUPYEMbBIM
pe3ysbTaTaM 00y4eHHUsT ¥ KPUTEPHUSIM UX OILIEHUBAHUS (OILIEHKA: YAOBJIETBOPUTEIHLHO /3a4TEHO):
YK-4 Cnoco0eH NpUMEHSATh COBPeMEeHHbIe KOMMYHHUKATUBHbIE T€XHOJIOTUH, B TOM
yucje Ha  HHOCTPAHHOM(BIX) f3bIKe(ax), /Ui aKaJeMH4YeCKOro u
npo¢ecCHOHATBHOT0 B3aUMO/1eliCTBUSA

3uaTh

Ymernb

Baagern

OIIK-1 Choocofen caMoOCTOATEeNbHO HNpuoOperaTb, Ppa3sBUBATh W IPHMEHATH
MaTeMaTH4YeCKHe, eCTeCTBEHHOHAay4YHble, COLMAJIbHO-IKOHOMHYECKHE U
npogeccHOHATbHbIE 3HAHUA /1JIs1 pellleHUs HeCTAHIAPTHBIX 32/1a4, B TOM YHCJIe
B HOBOIl MJIM HE3HAKOMOIi cpelie 1 B MeKIMCHUIIJINHAPHOM KOHTEKCTE

3unathb

Ymernb

Baaners

OIIK-4 Cnoco0eH nmpuMeHSITh HA MPAKTHKEe HOBble HAYYHbIEe NMPUHIUNBI U METOAbI
HccJae10BaHu

3Hathb

YMmernb

Baaners

OIIK-7 Cnoco0eH pa3padaTbiBaTh U NIPUMEHSITH MaTeMAaTHYeCKHE MO/IeJIM MPOIECCOB
U O00bEKTOB MNpPH PpelIeHUM 3a7a4 aHAJIu3a M CHHTe3a pacrnpeeeHHbIX
HH(OPMALMOHHBIX CHCTEM U CHCTEM IOAIePKKH NPUHATHS pelIeHu il

3HaTh

Ymern

Baangers

IK-1 Cnoco0en ¢opMyJMpoBaTh MW pelIaTh AKTyaJdbHble M 3HAYHMbIe 3aJa4M
HCKYCCTBEHHOI0 MHTEJUIEKTAa U MAILIMHHOTO 00y4eHus!

3unatb

Ymers

Baagernb

MK-2 CnocoleH 3(¢pexTHBHO NJAHMPOBATHL HeOOXOAMMBIE pecypchbl M ITANbl
BBINIOJIHEHHSI Pad0T, COCTABJATH HA BBICOKOM YPOBHE COOTBETCTBYIOILIME
TeXHHYeCcKHe ONUCAHUSA U MHCTPYKIHMH € Y4eTOM TE€OPHH M NPAKTUKH Nepeaaqyu
U 321U Thl HH(pOpManNH

3HaTh

Ymern

Baangers

YK-2 Crnoco0eH ynpaBJfiTh IPOEKTOM HA BCEX 3TANAX €r0 ’KU3HEHHOT0 HMKJIA

3Hathb

Ymern

Baagern

OIIK-2 Cnocoben pa3padaTbiBaTh OPUIHMHAJbHbIE AJITOPUTMBI M NPOrpamMMHbIE
CpeCTBa, B TOM 4YHcJe ¢ HCN0JIb30BAHUEM COBPEeMEHHbIX HHTEJIEKTYaJIbHbIX
TEXHOJIOT U, JJI pelieHUus1 NPo(decCHoOHAIBHBIX 32124

3Hathb

Ymersn

Baagers



OIIK-6

3HaTh
YMmern
Baagern
IIK-3

3HATDL
YmMmerh
Baagern

Cnoco0eH ucmoab30BaTh MeETOAbl M CpPeICTBAa CHCTEMHOW WHKEHEPUH B
00JI1aCTH TMOJIyYeHHs, Tepedadyd, XPaHeHHsl, MepepadoTKH M TpeacTABJICHUS
uHGopMaALUH OCPEACTBOM HH(OPMANUMOHHBIX TEXHOJIOT Ul

Cnoco0eH 3(p(PeKTUBHO NPUMEHATH AJTOPUTMHYECKHME M INPOrpaMMHbIe
peuieHust B 001acTH UH(POPMANMOHHO-KOMMYHMKAUIMOHHBIX TEXHOJIOTHI, a
TaK:Ke Y4aCTBOBATH B X NIPOEKTHPOBAHUM U Pa3padoTKe

CootBercTerie  0230BOMY __VPOBHIO  OCBOEHHMsS KOMIIETEHIIUH IJIAHUPYCMBIM
pe3yabTaTaM o0ydeHHs ¥ KPUTSPHSIM HX OLICHUBAHUS (OLCHKA: XOPOILO /3a4TEHO0):

YK-4

3HaTh
Ymerhb
Baagern
OIIK-1

3HaTh
Ymerhb
Biaagernb
OIIK-4

3HaTh
Ymerhb
Baagern
OIIK-7

3HaTh
Ymerhb
Baagern
nK-1

3HaTh
Ymerhb
Baagern
IIK-2

3HaATDH
YMerTh
Baagern
YK-2

Cnocob6eH NpUMEHSATh COBPeMEeHHble KOMMYHHUKATUBHbIE T€XHOJIOTUH, B TOM
yKucje Ha  HHOCTPAHHOM(BIX) fA3bIKe(ax), I aKaJAeMHU4YeCKoro u
npo¢ecCHOHATBHOI0 B3aUMO/1eliCTBUSA

Cnoco0eH caMoOCTOSITeJIbHO NpUOOpeTaTh, pPa3BUBaThb W NPUMEHATH
MaTeMaTH4YecKHe, eCTeCTBEHHOHAY4YHble, COLHAJIbLHO-JKOHOMHYECKHE U
npogeccuoHaIbHbIe 3HAHUS ISl pellIeHHs] HeCTAHAAPTHBIX 32/1a4, B TOM 4YHCJe
B HOBOW MJIM He3HAKOMOM cpejie M B MEKIMCUMILIMHAPHOM KOHTEKCTe

Cnoco0eH MpPUMEHATh HA NMPAKTHKE HOBble HAYYHbIEe MPUHIUNBI U METObI
HCcCJIe0BaAHMMI

Crnoco0en pa3padarbiBaTh H IPUMEHSATh MaTeMAaTHYeCKHE MO/EJIM NPOLECCOB
U O00beKTOB NPH PpelleHMH 3a7a4 AaHAJIM3a W CHHTe3a pacnpeaeleHHbIX
HH(POPMALMOHHBIX CHCTEM M CHCTEM MOJACPKKH NPUHATHSA pelieHHil

Crnoco0en ¢opMyJMpoBaTh MW pelIaThb AKTyaJlbHble M 3HAYHMbIC 3aJa4M
HCKYCCTBEHHOI0 MHTEJVIEKTA U MAIIIMHHOTO 00y4eHus!

Cnocoben 3¢ ¢exkTHBHO IUIAHMPOBATH HEO0XOAMMbIE PeCypchbl H ITalbl
BBINIOJIHEHHsI PadoOT, COCTABJATH HA BBLICOKOM YPOBHE COOTBETCTBYIOLIHME
TeXHHYecKHe ONMUCAHUS U MHCTPYKIHH € Y4eTOM TeOPUM U MPAKTHKHM Nepeaadn
Y 3a1UThI HH(poOpMannu

Cnocoben YHpaBJIATH IIPOCKTOM Ha BCEX ITANMAX €r0 }KU3HCHHOI'0 IIUKJIA



3HaTh

Ymernb

Baanern

OIIK-2 CnocobeH pa3padaTbiBaTh OPHTHHAJIbHbIE AJITOPUTMbI W TPOrpaMMHbIE
CpPeACTBa, B TOM YHCJE C HCIO0JIb30BAHMEM COBPEMEHHBIX HHTEJIEKTYaIbHBIX
TEXHOJIOT U, VIl pelieHus1 NpodeccnoHaAIbLHBIX 32124

3uaTh

Ymernb

Baagern

OIIK-6 CnocofeH HCHOJB30BATH METOALI M CPEICTBA CHCTEMHOIl HWH:KEHEPUH B
00J1acTH TOJIyYeHHs, NepeAadyd, XPaHeHHUs, NepepadoTKH M NpeAcTaBJIeHHUS
HHGopMaAINH MOCPEACTBOM HH(OPMAIMOHHBIX TEXHOJIOTHIA

3HaTb

Ymernb

Baanern

MK-3 Cnocoben 3¢ ¢eKTHBHO NPUMEHATH AJTOPUTMHYECKHE W NPOrpaMMHbIE
pemieHust B 001acTH MHG(POPMANMOHHO-KOMMYHMKANIMOHHBIX TEXHOJIOTHH, a
TaKKe y4aCTBOBATh B UX MPOEKTHPOBAHNH U pa3padoTke

3Hathb

Ymernb

Baaners

CootBercTBue NPOJABHMHYTOMY VPOBHIQ OCBOCHHS KOMIIETCHIIMHM TUIAHUPYEMBIM

pe3yabTataM 00yUYEeHHUs U KPUTEPUSAM MX OlCHUBAHUS (OICHKA: OTJIMYHO /3aYTEeHO):

YK-4 Cnoco0eH NpUMeHATh COBPeMEHHbIe KOMMYHHKATHBHbIC T€XHOJIOTHH, B TOM
yKucje Ha  HHOCTPAHHOM(BIX) f3bIKe(ax), I  aKaJAeMHU4YeCKoro u
npo¢ecCHOHATBHOI0 B3aUMO/elCTBUA

3Hathb

Ymern

Baanern

OIIK-1 CnocoGeH camMOCTOSITeIbHO TNpHOOpeTaTh, Ppa3BUBATh M NPHMEHATH
MaTeMaTH4YeCKHe, eCTeCTBeHHOHAy4Hble, COIHAIbHO-IJKOHOMHYECKHE U
npogeccnoHaIbHbIe 3HAHUS JIs1 PEIICHUS HECTAHAAPTHBIX 32124, B TOM 4HCJIe
B HOBOM MJIM HE3HAKOMOM cpe/ie M B MeKIMCUMINIMHAPHOM KOHTEKCTe

3unatb

Ymers

Baagernb

OIIK-4 Cnoco0eH npuMeHSITh HA NMPAKTHKe HOBble HayYHble NMPUHLIMIBI U MeTOAbI
HCCJIeIOBAHNH

3Hatb

Ymern

Baangers

OIIK-7 Cnocoben pa3padaTbiBaTh U NPUMEHATH MaTeMaTHYeCKHe MO/IeJIM NPOoLeccoB
U O00beKTOB NpPH pelleHMH 3a7a4 aHAJAM3a W CHHTe3a pacnpeaeleHHbIX
HH(OPMALMOHHBIX CHCTEM M CHCTEM MOJACPKKH NPUHATHSA pelieHuii

3uaTh

Ymersn

Baangers

IK-1 Crnoco0en ¢opMyaupoBaTh H pellaTh AKTyaJdbHble M 3HAYHMbIe 3aa4M
HCKYCCTBEHHOI0 MHTEJUIEKTAa U MAIIMHHOTO 00y4eHus!

3Hatb

Ymern

Baagernb



IK-2 Cnoco0en 3(Q(PeKTUBHO IUIAHMPOBATH HEOOXOAUMbIE Pecypcbl M 3TAMbI
BBINOJIHEHHSI PadoT, COCTABJSATH HA BBICOKOM YPOBHE COOTBETCTBYIOIIHME
TeXHUYeCKHe ONMCAHUA U HHCTPYKIMHU C Y4€TOM TEOPUH H NIPAKTHKH Nepeaadu
U 3a1IUTHI HHpoOpMaALNH

3HaTh

Ymernb

Baanern

YK-2 Cnoco0eH ynpaBJfiTh MPOEKTOM HA BCeX 3TANAX €ro ’KU3HEHHOT0 HMKJIA

3HaTh

Ymernb

Baagern

OIIK-2 CnocobeH pa3padaTbiBaTh OPHTHHAJIbHbIE AJITOPUTMbI W TPOrpaMMHbIE
CpeACTBa, B TOM YHCJE ¢ HCI0JIb30BAHMEM COBPEMEHHBIX HHTEJIEKTYaIbHBIX
TEXHOJIOT U, VIl pelieHus1 NpodeccnoHaAIbHBIX 32124

3HaTh

Ymernb

Baaners

OIIK-6 CnocoGeH HCNOJb30BATH METOAbI H CPeICTBA CHCTEMHOW HHKEHEPHU B
00JI1aCTH TOJIyYeHHs, NepeAadyd, XPaHeHHUs, NepepadoTKH M NpeaCcTaBJIeHHUS
uHdopMaIH MOCPEACTBOM HH(POPMALMOHHBIX TEXHOJIOT U

3HaTh

Ymernb

Baaners

MK-3 Cnocoben 3¢ ¢ekTHBHO TNPUMEHATH AJITOPUTMHYECKHE U TNPOrpaMMHbIe
pemieHust B 001acTH MH(POPMANMOHHO-KOMMYHMKANIMOHHBIX TEXHOJIOTHH, a
TaKKe y4aCTBOBATh B X MPOEKTHPOBAHUHU U pa3padoTke

3HaTb

Ymernb

Baagernb

TunoBbie KOHTPOJIbHBbIE 32JAHUSI MM MHBbIE MaTEPHAJIbI, HEO0OX0AUMBbIE /11l OLICHKH
3HAHWH, YMEHHUil, HABBIKOB M (MJHM) ONBITA AEATEJbHOCTH, XapaKTEePHU3YIIIUX 3TAMNbI
(popMHpOBaHUSI KOMIIETCHIIHI B po1ecce OCBOCHNUS 00pa30BaTeIbHOI NPOrPaMMblI
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.

3avyeTHO-IK3aMeHANMOHHbIE MATEPHAJIBI IJISI POMEKYTOUYHOM aTTecTanuu (3K3aMeH/3a4eT)
Bonpocsl 11 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.

NoabkowhE



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.

4.2 Metoanuyeckue MaTepuaJibl, ONpeAesiiome NpoueAypbl OHCeHUBAHUS 3HAHUIA,
YMeHHi, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPaKTePU3YIOIIMX ITANbI
(opMupoBanusi KoMIeTeHIH I

MGTOI[I/ILICCKI/Ie PEKOMEHAA U, OIPEACIAIOIUNEC TPOUCAYPhI OLICHUBAHHNA HA 9K3aMCHC!
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 (“otinuuno” 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 (“meymosnerBoputensHo” in Russia, 4 or 5 in Germany)

OrneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BRIOUPAIOTCS C YUYETOM MX MHJIUBHUIYATBHBIX ICUXO(PU3UUECKIUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MPEOCTABIISIETCS TOTIOJHUTEIFHOE BPEMS JIJIs IIOATOTOBKM OTBETA HA dK3aMEHE;

— [IpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBBA MPEAYCMATPUBACTCA HCIIOJIB30BAHUE TCXHUUYCCKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X UHAWBUIYAIbHBIMA OCOOEHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS pE3yJNbTaTOB OOyUYeHHsI 10 JAUCHUILUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa onieHMBaHUS PE3yJIbTaTOB OOY4YEHMsS MHBAIUIOB U JIUI[ C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbs 10 AUCHMILIMHE MPEAyCMaTpUBAET MpeloCTaBlieHne HHPOpMauu B
dopmax, afanTHPOBAHHBIX K OTPAHUYECHUSM HX 370POBbS M BOCIPUATHS HH(POPMALIHU:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoi (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa
oOydJaronuxcs.



S. IlepeyeHb OCHOBHOM M [ONMOJHUTEJBHOM Y4YeOHOH JHUTEpPaTyphbl,

He00X0UMOi1 111 OCBOCHHUSA TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHasi 1UTEpaTYpAa:

1. [llenoxoB C. A. , Uepnonpynosa E. [IpoexTupoBanue pacnpeaeieHHbIX
MH(OPMALIMOHHBIX CUCTEM : KypC JIeKIHi 1o nucuuiuinne «[IpoekTupoBanue pacripeneaeHHbIX
UH(POPMALIMOHHBIX CHCTEM»: ydeOHoe ocobue.- Opendypr: OpeHOyprekuii rocyapCcTBEHHBIN
yauBepcureT, 2012 - http://biblioclub.ru/index.php?page=book_red&id=260753&sr=1

2. Bonkoga T. , Haceiikuna JI. Pa3paboTka cucrem pacrpenaeneHHOW 00paOOTKH TaHHBIX:
y4eOHO-METOIMYECKOE nocoowue. - Openoypr: OI'Y, 2012 -
http://biblioclub.ru/index.php?page=book_red&id=259371&sr=1

JI71st OCBOCHUS TUCUUIUTMHBI MHBAJIUJAMU U JIMIIAMH C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3I0pPOBbSl MMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«/lanvy u « FOpavum».

5.2 JlonosiHUTEIbHASI JINTEPaTypa:

1. I'puropses, M. B. IlpoextupoBanre nHGOPMAITMOHHBIX CUCTEM : ydeOHOE mocodue
st By3oB / M. B. I'puropseB, U. . I'puropreBa. — M. : U3garensctBo HOpaiit, 2017 — -
https://biblio-online.ru/book/394E4411-7B76-4F47-BD2D-C3B981BEC3BS8.

2. Cranmaptsl 0OpMIIEHHS HCXOAHOTO KOJ]a TPOrpaMM U COBPEMEHHBIE
MHTETPUPOBAHHBIE CPEJIbI pa3pabOTKU MPOrPaMMHOT0 o0ecreueHus: yued.-MeTo 1.mocooue.
1O.B. Kosnbios [u ap.] — Kpacnonap: Ky6anckuii roc.yu-t, 2015

3. Hazapos C.B. ApxutekTypa 1 MpOoeKTUPOBaHHE MPOTrPAMMHBIX cucTeM: MoHorpadus /
C.B. Hazapos. - M.: HUII Uudpa-M, 2013. - http://znanium.com/catalog/product/353187

6. Meroanueckue YyKazaHusi JIA O0y4YAalOIIUXCHA IO OCBOCHHMIO
AUCHUILIUHBI (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 ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTaluM 110 THPCAMETY SABJIAIOTCA BaXXHBIM q)aKTOI)OM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHs U YCTAHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7. llepeyeHb HWH(POPMALMOHHBIX TEXHOJOIMH, HCIOJb3yeMbIX MPH

OCYIIIeCTBJIEHMH 00Pa30BaTeJIbLHOIO NMpolecca Mo JTUCHUILIHHE (MOIYJII0)

7.1 Ilepevyenb MHGPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH

Moodle LMS, MS Teams, Zoom, BigBlueButton.

7.2 TlepeyeHb JMIEH3HMOHHOIO M CBOOOJHO PACIPOCTPAHSEMOr0 INPOIPAMMHOIO
odecrneyeHus

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

7.3 IlepeyeHb coBpeMeHHbIX MPO(ecCHOHAIBHBIX 023 JaAHHBIX U MH(OPMAIHOHHBIX
CIIPABOYHBIX CHCTEM

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

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

8. MarepuajibHO-TEXHUYECKOE o0ecnevyeHne Mo JUCUUIIMHE (MOTYJII0)

Ne Bua paGot HanmeHnoBanue yueOHON ayIUTOPUH, €€ OCHALIEHHOCTD
000py/I0BaHUEM M TEXHUUYECKUMHU CPEJICTBAMU O0yUECHUS
1. JlexuuoHHble 3aHATUS | AyauTopusl, YKOMIUIEKTOBaHHAs CIEeLUaIU3UPOBAHHOMN
MeOeNbI0 U TEXHUYECKUMU CPEJICTBAMU 00 yUEeHMSI
2. JlaboparopHble 3aHATHS | AyaUTOpUS, YKOMIUIEKTOBaHHAas CIEeLUaIM3UPOBAHHOMN
MeOenbl0 M TEXHHYECKUMH  CpeICcTBaMHM  00ydeHwus,
KOMITBIOTEPAMHU, IIPOSKTOPOM, IPOTPAMMHBIM 00ECIICYCHHEM
3. [TpakTnueckue 3aHsaTHs | AyAUTOpHS, YKOMILIEKTOBaHHAs CIeUaIn3UpOBaHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU 00 yUSHHSI
4. ['pymnmioBeie Aynuropus, YKOMIUIEKTOBaHHAs CIEeLMAIM3UPOBAaHHON
(MHIUBUYyaIbHBIE) MeOenpl0 M TEXHHYECKUMH  CpeICTBaMH  OOydeHus,
KOHCYJIbTAaLIUU KOMIIbIOTEPaMHU, MPOrPaMMHBIM 0OecledeHueM
S. Texkymuii ~ KOHTpoOJIb, | AyAUTOpHS, YKOMILIEKTOBaHHAs CIEeUAIM3UPOBAaHHON
IIPOMEKYTOUHAs MeOenpl0 M TEXHHYECKUMH  CpeICTBAaMH  OOydeHwus,
aTTecTrauus KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OeclieueHueM
6. CamocrosrenbHas Kabuner s caMocTOSTENbHONW pabOTHI, OCHAIICHHBIN
pabora KOMIIBIOTEPHON TE€XHMKOW € BO3MOXHOCTBIO NOIKIIOYEHHS K
cetu «VIHTEpHET»,IPOrpaMMON DKPAHHOTO YBEIWYEHUS U
00€CIEeUYeHHbIN JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.
IIpumeuanue: KoHTKpeTusanus ayAuTOETH3alUs AayAUTOPUM M HUX OCHAUICHHE

onpexensercs OIIOIL.




