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

Y MUHCTPYMEHTHI pabOThI C CHCTEMaMH paclpeAesICHHOTO peecTpa (0JI0K4eiiH) U 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 «bJIOKYelWH: TEXHOJIOTUM M WHCTPYMEHTBl pPa3pabOTKU» OTHOCHUTCA K
«O6s3arenpHas yacTh» biioka 1 «/lucuurimHb! (MOIYIH )» YIeOHOTO TUIaHa.

1.4 Ilepevyenb MIaHMPyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH pPe3y/JIbTATAMH 0CBOCHHS 00pPa30BaTeJIbHOI POrpaMMBbl

W3yuenne paHHOW y4yeOHOW AMCUUIUIMHBI HANpaBlIeHO Ha (OPMHPOBAHUE Y
00yYaroImuxcsl CIeyOUMX KOMIIETEHIIUHI:
YK-2 Crnoco0eH ynpaBisiTh IPOEKTOM HA BCeX 3TANAX ero JKU3HEHHOIr0 HMKJIa
3HaTh
Ymers
Baaners
OIIK-1 Cpoocofen caMoCTOSITeIbHO MNpUHOOpeTaTb, pa3sBUBATh W IPHUMEHATH
MaTeMaTH4YeCKHe, eCTeCTBCHHOHAYYHbIC, COLHAIbHO-)KOHOMHMYECKHE U
npogeccuoHaIbHbIe 3HAHUS JIS1 pellIeHNs] HeCTAHAAPTHBIX 3a/1a4, B TOM 4HcJIe
B HOBOMH MJIM HE3HAKOMOM cpe/ie M B MEKANCUHMIVIMHAPHOM KOHTEKCTe;
3HaTh
Ymern
Baanern
OIIK-2 Cnocoden pa3padaTbiBaTh OPUIHMHAJbHbIE AJITOPUTMbI M NPOrPaMMHbIE
CpeCTBa, B TOM 4YHCJe C HCIO0JIb30BAHUEM COBPEMEHHbIX HHTEJIEKTYAJIbHbIX
TEXHOJIOT UM, JJI pelieHUus1 NPo(ecCHOHAIBHBIX 321aY;
3HaTh
Ymersn
Baaners
OIIK-4 Cnoco0eH NMpUMMEHSITh HA NMPAKTHKe HOBble HAYYHbIe NMPUHLIMIBI U MeTO/AbI
HCCJIeIOBAHUIM;
3HaTh
Ymersn
Baagern
OIIK-6 CnocoGeH HCNOJb30BATH METOAbI H CPEICTBA CHCTEMHOW WHKEHEPHH B
00J1aCTH MOJIyYeHHs, NepeJayu, XpaHeHusi, NepepadoTKu M NPeACTABJICHHUS
HHopManNH NOCPEACTBOM HH(POPMALMOHHBIX TEXHOJIOIHIA;
3HaTh
Ymersn
Baagernb



OIIK-7 CnocobGen pa3padaTbiBaTh U NPUMEHATH MaTeMaTHUYeCKHe MOJIeJIH MPOIecCoB
U O00BbEeKTOB MNpPH PpelIeHUM 3274a4 aHAJM3a M CHHTe3a pacnpeeeHHBIX
HH(OPMANMOHHBIX CHCTEM M CHCTEM MO/IePKKH MPUHATHS PelleHHuii;

3HaTh

Ymernb

Baagern

IK-2 Cnoco0en 3¢ (PeKTUBHO ILUIAHMPOBATH HEOOXOJAUMbIE Pecypcbl M 3TANbI
BbINOJIHEHHsSI PadoT, COCTABJSATH HAa BBICOKOM YPOBHE COOTBETCTBYIOIIHE
TeXHUYeCKHe ONMCAHUA U HHCTPYKIMHU C y4€TOM TEOPUH U NPAKTHKH Nepeiadu
U 3a1IUTHI HHpoOpMaAnNH

3uaTh

Ymernb

Baagern

K-3 Cnocoben 3¢¢ekTHBHO NPHUMEHATh AJITOPUTMUYECKHE W TMPOrpaMMHbIE
peuieHuss B 00J1acTM MH(OPMANUOHHO-KOMMYHUKAUMOHHBIX TEXHOJIOTHH, a
TaKKe y4aCTBOBATh B UX MPOEKTHPOBAHNH U pa3padoTke

3HaTh

Ymernb

Baaners

2. CTpyKTYypa M coaepkaHue JUCHMIIUHbBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

Obmas Tpy10€MKOCTh AUCIUILTNHBI cocTaBisieT 4 3a4. ea. (1444acoB), ux pacnpeneneHue
10 BUAaM paboOT MPEACTaBICHO B TaOIHIIE

CemecTpbl
Bup yueoHoii padornl Beero (4achl)
4aC0B |
KonTakTHas padora, B TOM 4ncJe: 36,2 | 36,2
AyIuTOpHBIE 3aHATHS (BCEro): 36 36
3aHsATHS JEKIIMOHHOTO TUTIA 18 18
JlaGoparopHble 3aHATHS 18 18
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSTHSI)
HNnas koHTaKTHasA padora: 0,2 0,2
KonTposis camoctositensHol padotsl (KCP)
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTejibHasi paboTa, B TOM YHCJIE: 107,8 | 107,8
Buvinonnenue uHaueuaya.szbzx 3a0aHuuv 107.8 | 1078
(nooecomoska coobujenull, npe3eHmayuii)
IloaroTroBka K TEKyIIEMY KOHTPOJIIO
KonTpoJisb:
[ToaroroBka K 3K3amMeHy
qac. 144 144
B TOM 4HCJIe
OO0mas Tpy10eMKOCTh KOHTAKTHAasi 36,2 | 36,2
pabora
3a4. e 4 4

2.2 CTpyKTypa AMCUMIIIMHBI



Pacnpenenenne BugoB y4eOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCHIUILINHBL.
Pa3znensl (TemMbl) AUCIUIUIMHBL, U3y4aeMble B 3 ceMecTpe

KoJimuecTBo yacoB
Ne HaunmenoBanue pasneiios (Tem) Beero AynurtopHasi pa6oTa Bﬂe:gf;g:) TTOap nai
J m3 JIP CPC

1 2 3 4 5 6 7
1. | Bitcoin 6 8 14
2. | Ethereum 10 10 30
3. | TON 2 0

HUTOI'O no pa3aenam aAuCHUNIHHBI 18 18

KonTtpons camocrositensaoit pabotsl (KCP)

ITpomexxyrounas arrecranus (MKP) 0,2

[ToaroroBka K TEKyIeMy KOHTPOJIIO

OO0masi TPy10eMKOCTh MO M CUMILIHHE 144

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3auamus/cemunapsi, JIP — nabopamopuuvie 3ansmus, CPC —

camocmosamenvbHas pa6oma cmydeHma

2.3 Conep:xaHue pa3iesioB (TeM) TMCHUTLIHHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

®opma
Ne HaumenoBanmue pa3zjiena (TeMbl) Coaep:xanue pasaesia (TeMbl) TeKyLIero
KOHTPOJIsI

1 2 3 4
Double spending. Cryptocurrency history. Satoshi

1 Bitcoin Nakamot_o pgblication. Bitcoin arphitecture. !\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.

5. Solidity advanced.
Ethereum tokens. ERC20 smart contracts. ICO. Metamask.

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

7. ERC 721, ERC 1155, NFT P3
Blockchain services. Legal regulations of blockchain and

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

9. TON TON blockchain. Architecture, components and tools. P3

Ipumeyanue: JIP — omuem/3awuma rabopamopnoi pabomsi, KII - svinoanenue kypcosozo npoexma, KP - kypcogoti
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - ascce, K - xomnoxeuym, T —

mecmupoganue, P3 — pewenue 3aday.

2.3.2 3aHATHSA CEMMHAPCKOI0 THUIIA

Ipumeuanue: JIP — omuem/3auwuma rabopamopnoti pabomoi, KII - svinonnenue kypcosozo npoexma, KP - kypcosotl
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —

mecmuposanue, P3 — pewenue 3adau.

2.3.3 JlaGopaTopHbIe 3aHATHSA




®opma
Ne HaumenoBanmue pa3saena (TeMbl) HaumenoBanue j1aGopaTopHbIX padoT TeKYyIIero
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. Project P3

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckoco 3aoanus, P - manucaumue peghepama, 3 - scce, K - komroxeuym, T —
mecmupogaHue, P3 — peuienue 3a0au.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)
Her

2.4 IlepeyeHb y4eOHO-METOIUYECKOTO 00ecTIeYeHHsI /ISl CAMOCTONATEILHOI PadoThI

00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeUeHHS JUCIUILIUHBI
Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 |M3yueHHue Mertoanueckre yka3zaHUs 10 OpraHu3alMyd CaMOCTOSTENbHON
TEOPETUYECKOT O pabdoThI CTY/JICHTOB, YTBEPXKACHHbIE Kadenpoit
Marepuaia MH(pOPMaIMOHHBIX TeXHOJ0rui, mpotokoa Nel ot 30.08.2019
2  |Pewenue 3agau Metoaudeckue ykasaHUs IO OpraHU3alMy CaMOCTOSITEIBHOU
paboThI CTYJIEHTOB, YTBEPK/ICHHBIE kadenpoit
MH(pOPMALMOHHBIX TeXHOIOTrui, mporokoa Nel ot 30.08.2019

y‘le6HO'MeTO,Z[I/I‘ICCKI/IC MaTepuajibl I CaMOCTOATEIbHOM pa6OTBI o6yqalonmxc>1 nus3

YHUCiIa MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npegocraBnstoTcs
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JUist T ¢ HApyIIEHUSIMH 3PEHHS:

— B I1€4aTHON (hopMe yBEIUYEHHBIM HIPU(TOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JI71st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:
— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA

00yJaromuxcs.

3. O6pa3zoBare/ibHbIE€ TEXHOJIOTUH



B cootBercTBum ¢ TpeboBanusmu OI'OC B mporpamMma JUCIUILIIMHBI MPEIyCMAaTPUBACT
UCMOJIb30BaHUE B Y4YeOHOM IIpoIlecce CIEAYIONMX 00pa3oBaTelIbHbIE TEXHOJIOTHH: UYTCHHE
JICKIHMA C UCTIOJIb30BAaHUEM JUCTAaHIIMOHHBIX HMHTEPHET-TEXHOJIOTHii; METOJ MAJIBIX TPYIII, pa3dop
IIPAKTUYECKUX 33/1a4 U KEHCOB.

[Tpu 00ydyeHnn UCIIONIB3YIOTCS CAEAYIONINEe 00pa30BaTeIbHbIEC TEXHOJIOTUU:

— TexHonoruss KOMMYHUKATHBHOTO OOy4YyeHMs — HampaBlieHa Ha (QopMHpoBaHUE
KOMMYHHKATHBHON KOMIIETEHTHOCTH CTYJCHTOB, KOTOpas sIBIsIETCS 0a30BOM, HEOOXOIUMOM ISt
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYIbTYPHOU KOMMYHHKAIUH.

— TexHonorus pa3zHOypoBHEBOTO (mudPepeHIIMPOBAHHOTO) OO0ydYeHUS — TMpeArnoiaracT
OCYILIECTBIICHHE TO3HABATEIILHOW NEATENFHOCTH CTYACHTOB C YUYETOM HX HWHAWBUIYAIBHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOMl TBOPUYECKUI
noreHman. Co3gaHue W WCHOJIb30BAHUE JTMATHOCTUYECKHUX TECTOB SBIETCS HEOTHEMIIEMOU
YacThIO TaHHOM TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOIO OOy4eHUS — TIpelycMaTpuBaeT JeleHHe COJep KaHus
JUCLIUIUIMHBI HA JIOCTaTOYHO aBTOHOMHBIE pa3/ieibl (MOAY/IH), MHTETPUPOBaHHbIE B OOIINI KypC.
— MHWudopmannonHo-koMmyHukanuonneie texaonorun (MKT) - pacmmpsiror pamku

00pa30BaTeNbHOTO MpOIlecca, MOBHIIIAs €ro MPaKTHUYECKYI HampaBIE€HHOCTh, CIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITEILHOW paOOThl ydYalIUXCS H IOBBIIMICHUIO ITO3HABATCIIBLHON
aktuBHOCTH. B pamkax UKT Beiaensitorcst 2 Buga TEXHOJIOTUI:

— TexHONOrusi HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOrpaMM — IM03BOJIsAeT 3((HEKTUBHO
JIOTIOJTHUTD IIPOLIECC O0YUYEHUS SI3bIKY HA BCEX YPOBHSX.
— UHTepHET-TeXHONOrMM — MPEAOCTAaBISIIOT IIMPOKHME BO3MOXKHOCTH ISl ITOMCKaA

uHpopMaLuy, pa3paboTKU HayYHbIX IPOEKTOB, BEICHHUS HayYHBIX UCCIIEIOBAaHUN.

— TexHonoruss MHAMBUAYaJIU3alUU OOYyYEHMs] — IIOMOTaeT pPeaJl30BbIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBIA TOAXOJ, YYMThIBas WHIUBHyaJbHbIE OCOOEHHOCTM U MOTPeOHOCTH
yYalmxcs.

— [IlpoexkTHast TexHOJIOTMS — OpPUEHTUPOBAHA HA MOJEIMPOBAHHWE COLMAJIBLHOTO
B3aMMOJECHCTBHS Yy4YalllUXCsl C IEJBI0 PEUICHMs 3aJadd, KOTOpas OIpelNessieTcss B paMKax
npohecCuOHANBHOM MMOATOTOBKH, BBIIEISSA Ty WIM UHYIO IIPEMETHYIO 00J1aCTh.

— TexHonoruss oOyyeHuss B COTPYIHUYECTBE — peaiu3yeT HACH0 B3aWMHOIO OOy4YeHHS,
OCYILECTBIIAS KAaK WHAMBUAYAJIBbHYIO, TaK W KOJUIEKTUBHYKO OTBETCTBEHHOCTb 3a pEIICHUE
y4eOHBIX 3a71a4.

— MHWrpoBas TexHOJOTUS — MO3BOJISIET Pa3BUBATh HABBIKM PACCMOTPEHHUS psa BO3MOKHBIX
CHoco0O0B pelleHus MpoOsieM, aKTUBU3UPYS MBIIUIEHHE CTYIEHTOB U PAcKpbIBasi JTMYHOCTHBIN
MOTEHLIMAT KaXJI0T0 yJallerocs.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (OPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHOM KPUTHYECKHM OTHOCUTbCA K HMH(DOPMALUU, YMEHUIO
oTOMpaTh HH(OPMALINIO IS pEIICHUs TOCTABJIEHHOM 3a/1a4u.

KommekcHoe ucrnosibp30oBaHHE B y4eOHOM MPOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEJUIEKTYaJbHYI0 aKTUBHOCTh, Pa3BHBAIOT I103HaBaTEJIbHbIE
IPOIIECChl, CIMOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyIyIIHi CTICIIHAIIHACT.

OcHOBHbBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUN BKIIIOYAIOT B CEO0sI:

— pabora B MaJIbIX TpyIax (KOMaH/e) - COBMECTHasl AeATEIbHOCTb CTYIEHTOB B IPYIIIIE MO
PYKOBOJICTBOM JIMJIEpa, HAIlpaBJIEHHAs Ha pelieHre o0miei 3aaun myTéM TBOPUECKOTO CII0KEHUS
pe3ysbTaTOB HMHIMBUAYAJbHOW pabOThl UYJICHOB KOMAaHIbl C JICJIGHHEM TOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TMPOEKTHAasi TEXHOJIOTUS - MHAWBUyaJIbHas WM KOJUIEKTUBHAS I€ATEIbHOCTh 110 0TOODY,
pacnpeesIeHUI0 U CUCTEMAaTU3allii MaTepuaa Mo ONpPENEIIEHHON TeMe, B pe3ysIbTaTe KOTOPO
COCTaBJISIETCSI IPOEKT;



— aHaju3 KOHKPETHBIX CUTYyallud - aHalu3 peallbHBIX MPOOJIEMHBIX CUTYaIlui, UMEBIIUX
MECTO B COOTBETCTBYIOIEH 00JIacTH MPOo(eCcCHOHANBLHOW AEATEeIbHOCTH, U TOWCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUECKOTO MBIILICHUS — 00pa3oBaTebHasl e TeIbHOCTh, HAllpaBJIEHHAs Ha
pa3BUTHE Y CTYICHTOB Pa3yMHOr0, pe(hJIEKCUBHOTO MBIILICHUS, CIOCOOHOTO BBIIBUHYTH HOBBIC
UJeH U YBUJIETh HOBbIE BOZMOXKHOCTH.

[Tonxom pa3dopa KOHKPETHBIX 3aad W CHUTyalluid IIMPOKO HCIHOJB3YETCS Kak
mpernojaBaresieM, Tak W CTYACHTaMH BO BpeMs JICKIUH, Ja00paTOPHBIX 3aHATHH W aHaIu3a
pe3yJIbTaTOB CAMOCTOSITENbHOW paboThl. DTO OOYCIOBICHO TEM, YTO MPH HCCICIOBAHUU U
PEIICHUH KaXX10M KOHKPETHOM 3a/1a4i UMEETCsI, KaK MPaBUII0, HECKOJIBKO METOJIOB, a 3TO TpeOyeT
pa3z00pa U OLEHKH 11eJI0M COBOKYITHOCTH KOHKPETHBIX CUTYaIlUMN.

KOJIHYECTBO
Hcnosb3yemble HHTEpAKTUBHBbIE 00pa30BaTe/ibHbIE
Cemectp | Bua 3ansTus HHTEPAKTHBHBIX
TEeXHOJIOTHH
4acoB
[TpakTrueckue 3aHATUSI B pexuMax
JI, JIP B3aUMOJICUCTBUS <«IIPETNONABATENb — CTYACHT» U 6
«CTYJIEHT — CTYJEHT)»
Hroro 6

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopuvie 3auamus, CPC —
camocmosmenvHas paboma cmyoeHma

Tembl, 3aaHusi U BOMPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHbl CHOPMUPOBATH
HAaBBIKHU IIOHCKa I/IH(l)OpMElIIHH, YMCHHA CaMOCTOATCIIBHO paCliupiaTb H YTJIY6JI$ITI> 3HaHUA,
TIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHA.

[Togxon pazdopa KOHKPETHBIX CUTYaIIUN IMUPOKO UCTIONB3YETCS KaK IPero/iaBaTesieM, Tak
U CTyJIEHTaMU IpU NPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEIbHONU PaOOTHI.

I[J'ISI JuL ¢ OrpaHMYC€HHBIMH BO3MOKHOCTAMH 300POBbA NPEAYCMOTPEHA OpraHu3alusa
KOHCYJIbTAIlMH C UCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyIeHnsIMM OITIOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis A1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEJYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIM C HCITOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

1. OHCHO‘IHI)IC H METOAUYIECCKUE MaTEePHUAJIbI
4.1 OueHouyHble cpeAcTBAa UIS  TeKYHIEro KOHTPOJIS  YCEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN

OrneHouHBIE CpelcTBa MpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUI 00y4aroIuXcsi, OCBOMBIIMX MporpaMmy ydeOHOW JMCUMILIIMHBI «HAa3BaHHE
JUCLHUTIIUHBD.



OueHOYHBIE CpeACTBa BKIIOYAET KOHTPOJBHBIE MaTEpPHANbI U MPOBEICHHUS TeKYLIero

KOHTPOJIs B opMe 3aJjaHNii ¥ IPOMEeKYTOUYHOM aTTecTalMu B popMe BONPOCOB K 3K3aMEHY.

OueHoYHBIE CpeACTBA Ul WHBAIUIOB M JIMI C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BHIOUPAIOTCA C YY€TOM UX WHAMBUIYATbHBIX ICHXO(PHU3HUECKUX 0COOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUIAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
NPEOCTABIISCTCS JOTIOJHUTEIHFHOE BPEMS JIJIsl TIOATOTOBKU OTBETA HA SK3aMEHE;

— IpY MIPOBEICHUU MIPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHUSI MHBAIUIOB U JIHIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHHUUYECKUX
CpPE/ICTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YIbTaTOB OOYYEHHS IO AMCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHuBaHMS PE3yIHTATOB OOYYEHHS MHBAIMIOB M JHIl C OTPAaHMYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) IMpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHUSIM HX 3J0POBbS M BOCIPHUSATHS
uHpOpMaLNN:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist AL ¢ HapyIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB AJIfl TeKylIeil U MPOMeKYyTOYHOM aTTecTaluu

Kon HaumenoBanue
Ne | KonTponmupyemsbie pa3ieisl (TEMBI) | KOHTPOIUPYEMOI OLICHOYHOI'O CPEJICTBA
n/n JUCIUTUTHHBI* KOMIIETEHIINH T ek VILHI KOHTPOLLE [TpomexyrouHas
(nnu ee yacTH) yit P aTTecTanus

s Jlabopamopuas Bonpoc na sxzamene 1-

1 Bitcoin paboma 1-4 9
Jlabopamopnas Bonpoc na sksamene

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

Ioka3aTeu, KPpUTEPHHU U IIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEHIUH

CootBercTBe INOPOrOBOMY VPOBHK) OCBOCHMS KOMIETEHLHH IIJIaHUPYEMbBIM
pe3ylbTataM oOy4eHHUsI M KPUTEPUSM UX OLIEHHBAaHU (OLCHKA: YAOBJETBOPUTEIHHO /3a4TEHO):
YK-2 CrnocoOeH ynpaBJfATh MPOEKTOM HA BCeX 3TANAX ero *KU3HEHHOT0 MKJIA
3unatb
Ymern
Baagernb




OIIK-1

3HaTh
Ymerhb
Baanern
OIIK-2

3HaTh
Ymerhb
Baagern
OIIK-4

3HaTh
Ymerhb
Baagern
OIIK-6

3HaTh
Ymerhb
Baagern
OIIK-7

3HaTh
Ymerhb
Baagern
nK-2

3HaTh
Ymerhb
Baagernb
IIK-3

3HaTh
YMmerhb
Baanernb

CnocoGeH caMoCTOSITeJIbHO NpUOOpeTaTb, Pa3BUBAaTb MW NPHUMEHATH
MaTeMaTH4YeCKHe, eCTeCTBEHHOHAY4YHble, COLMAJIbHO-IKOHOMHYECKHE W
npogeccuoHaIbHbIe 3HAHUS 1JIS1 pellleHHs] HeCTAHAAPTHBIX 32/1a4, B TOM 4YHcJIe
B HOBOW MJIM He3HAKOMOM cpejie M B MEKIMCUMILIHHAPHOM KOHTEKCTE;

Cnocoden pa3paﬁaTblBaTb OPUTUHAJTBHBIC AJIOPUTMbLI H IIPOIrpaMMHBIC
cpeacrea, B TOM YHCJI€ ¢ HCITOJb30BAHHEM COBPEMEHHBIX MHTECJICKTYAJdbHBIX
TeXHOHOFHﬁ, AJIA pelICHUsA HpO(l)eCCI/IOHaJIBHbIX 3agad,;

Cnoco0eH NMpUMEHATh HA NMPAKTHKE HOBble HAyYHble NMPUHUMIBLI U METO/bI
HCCJIeIOBAHUIM;

Cnoco0eH uCcmoab30BaTh MeETOAbl M CpPeICTBAa CHCTEMHON WH)KEHEPHUH B
00J1acTH TOJIyYeHMs], Mepedadyd, XPaHeHusl, nepepadoTKu M MpeacTABJICHHUS
uHopManuH MOCPeACTBOM HH(POPMAMOHHBIX TEXHOJIOTHIA;

Cnoco0en pa3padaTbiBaTh U IPUMEHATHL MaTeMaTHYeCKHe MO/IeJId NMPOLEeCcCoB
U O00bEKTOB MNpPH PpelIeHUH 327a4 aHAJIu3a M CHHTe3a paclnpeaeeHHbIX
HH(OPMANMOHHBIX CHCTEM M CHCTEM MO/IePKKH MPUHATHS PelleHuii;

Cnocoben 3¢ ¢PpexTHBHO NJIAHMPOBATHL HEO0XOAMMBIC pecypchbl M ITANbl
BBINIOJIHEHUSI PadoOT, COCTABJATH HA BBICOKOM YPOBHE COOTBETCTBYIOLIME
TeXHUYeCKHe ONMCAHUA 1 HHCTPYKIHH € y4eTOM TeOPHH M NPAKTHKH Nepeaayun
U 3aIMThHI HHPOPMALMHU

Cnoco0eH 3¢ (pekTUBHO NPUMEHATH AJITOPUTMHYECKHEe M IPOrpaMMHbIE
pelieHHs1 B 00JacTH MHPOPMANNOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH, a
TaK:Ke Y4aCTBOBAThH B X IPOEKTHPOBAHUH U pa3padoTke

CootBercterie 0230BOMY __VPOBHIO)  OCBOEHMsS  KOMIIETEHIUI NJIaHUPYEMBIM
pe3ynbTataM oOyYeHHsl B KPUTEPUSIM HX OLICHHBAHUS (OLIEHKA: XOPOIIO /3aYTEHO):

YK-2
3HaTh
YMmerhb

Baanern
OIIK-1

Crnoco0eH ynpaBJfATh MPOEKTOM HA BCeX 3TANAX ero »KU3HEHHOT0 MKJIA

Cnocoben camocTosiTeIbHO MNpUOOpeTraTbh, pa3BUBaATh W NPUMEHATH
MaTeMaTH4YeCKHe, eCTeCTBCHHOHAY4YHbIC, COLHAIbHO-)KOHOMHMYECKHE U



npogdeccuoHaIbHbIEe 3HAHNS 1JI51 pellIeHUs HECTAHIAPTHBIX 32124, B TOM YHCJIe
B HOBOW MJIM He3HAKOMOM cpejie M B MEKIMCUMILIHHAPHOM KOHTEKCTE;

3HaTh

Ymerhb

Baanern

OIIK-2 CnocobeH pa3padaTbiBaTh OPHUTHHAJIbHbIE AJITOPUTMbI W TPOrpaMMHbIE
CpeacTBa, B TOM YHCJEe C UCIOJIb30BAHUEM COBPEMEHHbIX HHTEJIEKTYAJIbHBIX
TEXHOJIOT U, JIfl pelieHUus1 NPpodeccHoHATBLHBIX 3a/1aY;

3HaTh

Ymerhb

Baagern

OIlIK-4 Cnoco0eH NMpUMEHATh HA NMPAKTHKE HOBble HayYHble NMPUHUMIBI U METOJbI
HCCJIeIOBAHUIM;

3HaTh

YMmern

Baagern

OIIK-6 CnocoGeH HCHOJb30BATH MeETOAbI M CpPeACTBA CHCTEMHONl HWH)KEHEPpHH B
00J1acTH TOJIyYeHMs], Mepedadyd, XpaHeHusl, nepepadoTKu M MpeacTABJICHHUS
uH(GoOpMaAIUM MOCPEACTBOM MH(POPMAITUOHHBIX TEXHOJIOTHI;

3HaTh

Ymerhb

Baagern

OIIK-7 Cnoco0en pa3padaTbiBaTh U IPUMEHSITH MATEMaTHYeCKHe MO/Ie/H NPOLeccoB
U O00bEKTOB MNpPH PpelIeHUM 3a7a4 aHAJAu3a M CHHTe3a pacrnpeaeeHHbIX
UH(GOPMANMOHHBIX CHCTEM M CHCTEM MOJIEPKKH NMPUHATHSA PelleHN;

3HaTh

Ymerhb

Baanern

IK-2 Cnocoden 3¢ (pexTHBHO NJIAHMPOBATHL HEO0XOAMMBIC pecypchbl M JITANbl
BbINOJIHEHHSI PadoT, COCTABJSATH HAa BBICOKOM YPOBHE COOTBETCTBYIOIIHE
TeXHUYeCKHe ONMCAHUA U HHCTPYKIMHU C y4€TOM T€OPUH U NPAKTUKHM Nepeiadn
U 3a1UTHI HHpopMaLUU

3HaTh

YMmerh

Biaagernb

K-3 Cnocoben 3¢¢ekTHBHO NPUMEHSATH AJITOPUTMUYECKHE U TMPOrpaMMHbIe
peuieHust B 001acTH MHG(POPMANMOHHO-KOMMYHMKANIMOHHBIX TEXHOJIOTHH, a
TaKKe y4aCTBOBATh B UX MPOEKTHPOBAHNHU U pa3padoTke

3HaTh

YMmerh

Baagern

CootBerctBe HPOJABHMHYTOMY VPOBHIQ OCBOEHHS KOMIETEHLMH IIJIaHUPYEMbBIM
pe3ylbTaTaM oOyYeHHsI M KPUTEPHSIM HX OIICHMBAaHUS (OLICHKA: OTJHYHO /3aYTEHO):

YK-2 Cnoco0eH ynpasJsiTb POEKTOM Ha BCEX ITANAX €ro ’KU3HEHHOI0 LUK/

3unatb

Ymernb

Baagern

OIIK-1 Chnocoben caMoCTOSTeIbHO HNpuoOOpeTaTb, pa3BUBATh W NPHUMEHATH
MaTeMaTH4YeCKHe, eCTeCTBCHHOHAY4YHbIC, COLHAIbHO-I)KOHOMHMYECKHE U
npogeccuoHaIbHbIe 3HAHUS JIS1 pellIeHHs] HeCTAHAAPTHBIX 32/1a4, B TOM 4HcJIe
B HOBOMH MJIM HE3HAKOMOM cpe/ie M B MEKANCUHUIIMHAPHOM KOHTEKCTe;




3HaTh
YMmerhb
Baanern
OIIK-2

3HaTh
Ymerhb
Baagern
OIIK-4

3HaTh
YMmern
Biaagern
OIIK-6

3HaTh
Ymerhb
Baagern
OIIK-7

3HaTh
Ymerhb
Baagern
IIK-2

3HaTh
Ymerhb
Baagernb
IIK-3

3HaTh
YMmerhb
Baanern

Cnocoben pa3paﬁaTblBaTb OPUTUHAJTBHBIC AJIOPUTMbLI H IIPOrpaMMHBIC
cpeacrea, B TOM YHCJI€ ¢ HCITOJb30BAHHEM COBPEMEHHBIX MHTECJICKTYAJbHBIX
TeXHOHOFHﬁ, AJIA pelICHU s HpO(l)eCCI/IOHaJIBHbIX 3agav,;

Cnoco0eH MpUMEHATh HA NMPAKTHKE HOBble HAyYHble NMPUHUMIBI U METO/bI
HCCJIeIOBAHUIM;

Cnoco0eH uCcmoab30BaTh MeETOAbl M CpPeICTBAa CHCTEMHON WHKEHEPHUH B
00J1aCTH TOJIyYeHMs], Mepedayd, XpaHeHusl, nepepadoTKu M MpeacTABJICHUS
HHopMaAINH MOCPeACTBOM HH(POPMALMOHHBIX TEXHOJIOTHIA;

Cnoco0en pa3padaTbiBaTh U IPUMEHATH MaTeMaTH4YeCKHe MOIeJN MPoIecCcoB
U O00bEKTOB MNpPH PpelIeHUM 327a4 aHAJIu3a M CHHTe3a pacrnpeeeHHbIX
HH(OPMANMOHHBIX CUCTEM M CHCTEM MO/IePKKH NPUHATHS PelleHuii;

Cnocoben 3¢ ¢eKTHBHO ILUIAHMPOBATH HEO0XOAMMbIE PpPeCcypcbl H 3TANbI
BbINOJIHEHHSI PadoT, COCTABJSTH HA BBICOKOM YPOBHE COOTBETCTBYIOIIHE
TeXHUYeCKHe ONMCAHUA U HHCTPYKIMHU C y4€TOM TEOPUH U NPAKTUKH Nepeiadn
U 3a1UTHI HHpopManuu

Cnoco0eH 3¢ (pekTUBHO NPUMEHATH AJITOPUTMHYECKHEe M IPOrpaMMHbIE
pemieHusi B 00J1acTH MH(OPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHMi, a
TaK:Ke Y4aCTBOBAThH B X IPOEKTHPOBAHUH U pa3padoTke

TunoBble KOHTPOJILHBbIE 321aHUS UJIM HHbIE MAaTePUAJIbl, HEOOXOAMMBbIE IJISl OLEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONBITA [EATEJbHOCTH, XapPAKTEePHU3YHIIUX 3TANbI
(hopMupoBanus KoMneTeHIU B poecce 0CBOCHUA 00pa30BaTe/IbHOI MPOrpaMMbl

LAB1

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



LAB 2

1. Write a program to compile a transaction sending some Bitcoins from your Copay wallet to your group
mate in a test network. Validate and post the transaction using external service and take a screenshots.
Find your transaction in the blockchain using blockchain explorer service or 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-3K3aMeHAIlHOHHBIE MAaTEePHAJIbI VIS IPOMEKYTOYHOM aTTecTaluu (3K3aMeH/3a4eT)
Bonpocs! 1J1s1 IOATOTOBKYU 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.

18. 1CO.

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

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

CoNoOR~WNE

4.2 Metoanuyeckue MaTepuaJibl, ONpeAesiiomme NpoueaAypbl OHeHUBAHUS 3HAHUIA,
YMEHHUil, HABbBIKOB W (WIH) ONbITA [JAeATEJbHOCTH, XaPAKTEPHU3YKOIIUX ITAMbI
(popMupoBaHN KOMIIETEHIMI

There are 10 points for labs and 2 points for project or exams answer.
The course grading is done with the following criteria:
10-12 points — A grade (“otanuHo” in Russia, 1 in Germany)
7-9 points — B grade (“xoporro” in Russia, 2 in Germany)
5-7 points — C grade (“ynoBnerBoputenbao” in Russia, 3 in Germany)
0-5 points — D grade (“HeymosierBoputenbho’ in Russia, 4 or 5 in Germany)

OneHouyHble CpeACcTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/I0pOBbsI BHIOUPAIOTCA C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH MHBAJIMIAM U JIULIaM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEAOCTABIISAECTCA JOMOJHUTEIIBHOE BPEMS IS IOATOTOBKY OTBETA HA DK3aMEHE;

— NP MIPOBEJICHUU MPOLIETYPhl OLIEHUBAHUS PE3YJIbTAaTOB O0YyUEHHUSI UHBAJINUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS IIPELYyCMATPUBACTCS UCIIOIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCs ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U UHBAJWAOB IIpOLleypa OLIEHUBAHUSA pE3YyNbTaTOB OOYyYEHHUs 10 JUCHUILUIUHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIlOB.

[Ipouenypa oueHuBaHusl pe3yabTaToB OOYyYEHHsS WHBAJIUAOB U JIMI C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbsI 110 TUCIMIIMHE MpeAycMaTpUBaeT MpeAOoCTaBlIeHHe HHPOpMALUU B
dbopMax, afanTUPOBAHHBIX K OTPAHUYECHUSIM UX 370POBbS U BOCIIPUATHS UH(POpMAaLINU:



JUst I ¢ HapyIICHUSIMH 3PEHUS:

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

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amIapara:

— B mieyaTHoM hopme,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW W JONMOJHUTEJILHOM Y4eOHOW JHUTEPATYyPhI,

HEe00XO0AMMOIi 17151 OCBOCHUS TUCUUIIIIMHBI (MOTYJIA)

5.1 OcHoBHasi 1MTEpaTypa:

1. HlenokoB C. A. , Yepnomnpynosa E. [IpoektupoBanue pacrnpenaeneHHbIX
WH(OPMAIIMOHHBIX CUCTEM : KypC JISKIHA 10 TuciuIuinae «[IpoekTupoBaHue pacipeaeIeHHbIX
nH(OPMAILIMOHHBIX CUCTEMY: yueOHoe rocodue.- OpenOypr: OpeHOyprekuii rocyaapCcTBEHHBIH
yauBepcureT, 2012 - http://biblioclub.ru/index.php?page=book_red&id=260753&sr=1

2. Bonkona T. , Hacelikuna JI. Pa3paboTka cucreM pacnpenesieHHOH 00paOOTKH TaHHBIX:
y4eOHO-METOIUIECKOe noco0Owue. - Openo6ypr: OI'Y, 2012 -
http://biblioclub.ru/index.php?page=book_red&id=259371&sr=1

Jl111 ocBOEHHS AUCHMILTMHBI HHBAIMIAMH U JIUIIAMUA C OTPAHUYEHHBIMUA BO3MOXXHOCTSMU
3JI0POBbSI MMCIOTCSI M3JaHWSI B JJICKTPOHHOM BHJIE B 3JICKTPOHHO-OMOIHMOTEYHBIX CHCTEMax
«/lanvy u « FOpaumy.

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

1. I'puropses, M. B. IIpoexktupoBanne nH(pOpMaLMOHHBIX CUCTEM : y4eOHOe 1mocodue
i By3oB / M. B. I'puropses, U. . I'puropseBa. — M. : U3narensctBo IOpaiit, 2017 — -
https://biblio-online.ru/book/394E4411-7B76-4F47-BD2D-C3B981BEC3BS8.

2. CranaapTtbl 0OopMIIEHHS] HCXOAHOTO KOJIa TPOrpaMM U COBPEMEHHBIE
MHTETPUPOBAHHBIE CpeJIbl pa3pabOoTKK MPOrPaMMHOr0 oOecreueHus: yued.-MeTo 1.1ocooue.
1O.B. Konb1ioB [u ap.] — Kpacnonap: Ky6anckuii roc.yu-t, 2015

3. Hazapos C.B. ApxurekTypa 1 poeKTHpOBaHNE POrpaMMHBIX crcTeM: MoHorpadust /
C.B. Hazapos. - M.: HUI] Uudpa-M, 2013. - http://znanium.com/catalog/product/353187

5.3. Illepuoauyeckue u3IaHusl:
1. basmwl nanupix komnanuu «Mct Bero» http://dlib.eastview.com
2. Dnekrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. MuTepHeT-pecypchl, B TOM YHCJe COBPpeMeHHbIe NMPo(ecCHoOHATbHbIE 0a3bl
JAHHBIX H MH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI

Onexmponno-oubauomeunwvie cucmemol (O6C):

1. DBC «IOPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://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

Ipogheccuonanvuvie 6azvl OaHHbIX

1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
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3. Xypuans! uzgarenascrea Wiley https://onlinelibrary.wiley.com/

4.  Hayunas snextponnas oubnuoreka (HObB) http://www.elibrary.ru/

5. TloiaHOTEeKCTOBBIE apXMBHI BEAYIIHUX 3allaHbIX HayYHBIX KypHasIoB Ha Poccuiickoit
wiatdopme Hayunbix xypHaToB HOUMKOH http://archive.neicon.ru

6. HanwmonambHas dnekTpoHHass OuOmMoTeKa (MOCTYNm K DJIEKTPOHHOW  OMOIMOTEKe
nucceptaruii Poccutickoii rocyaapcerBeHHou oubnumorexku (PI'B) https://rusneb.ru/

7.  Ilpesunentckas oumdmmorexa uM. b.H. Enpriuna https://www.prlib.ru/

8.  baza mannbsix CSD KemOpumkckoro nentpa kpuctawtorpadpuueckux nanueix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

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

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

17. YuuBepcurerckas nuadopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMaLﬁ/lOHHble Cnpasovrdble cucmembl

1. KoncynsranT [Inroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 0 JIOKaJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcuvl c6ob600H020 docmyna

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

2. AwmepukaHckas nmaTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHuCcTEpCTBO HAayKH U BbICIIEro oOpazoBanus Poccuiickoii denepanuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbubiit moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. Hudopmarmonnas cuctema "ExqunHoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xomiexkuus nu@poBbix 00pa3oBaTEIbHBIX PECYPCOB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBeHHOTO HHCTUTYTA pyccKoro si3bika nMeHu A.C. Ilymkuna
"OOpa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMalMOHHBIHN mopTan "Pycckuii s3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKHX TOJKOBBIX clloBapeil http://www.glossary.ru/;

10. CnoBapu U 3HUMKIONEAUU http://dic.academic.ru/;

11. OO6pa3oBarenbHbIN opTan "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 oOpa3oBanuu B Poccuiickoit @enepanun". Bonpock! n oTBeTH http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie anekmponHble 00pasoeamenvHble U UHGopmayuontule pecypcol Kyol'V

1. OnextpoHHbIi KaTanor Hayunoii 6ubmuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnexrpoHHas Oubnuoreka TpyaoB yueHsx Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyabHOTO JUHAMUYECKOro 00ydeHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IUIAHOB, Y4eOHO-METOANUECKUX KOMIUIEKCOB, MyOIUKaIiil 1 KoH(epeHIHii

http://infoneeds.kubsu.ru/
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5. bubmmoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapsl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. DnekTpoHHBIN apxuB JoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DIeKTpOHHBIE 00pa3oBaTeIbHBIE PECYpChI Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIA
B oOpazoBanun KyO6I'Y wu nHayuHo-merommueckoro kypHama "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToanueckue YyKazaHusi I OO0y4YalOIIUXCHA IO OCBOEHHMIO
TUCHHUILIAHBI (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 ocBoeHMM IMCHUIUIMHBI MHBAIUAAMM U JULAMH C OIPAaHUYEHHBIMU BO3MOYKHOCTSMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUeHHs U YCTAHOBJIEHUIO BOCHUTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yJaomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI.

7. llepeyeHb WH(POPMALNMOHHBIX TEXHOJOIMH, HCIOJb3yeMbIX MpPH

OCYyIIECTBJIEHMH 00Pa30BATEJIbHOI0 MPOIeCcca MO JUCHUIINHE (MOTYJIIO)

7.1 Ilepeuyenb nHGOPMALMOHHO-KOMMYHHKAIMOHHBIX TE€XHOJIOT U

Moodle LMS, MS Teams, Zoom, BigBlueButton.

7.2 IlepeyeHb JIMIEH3MOHHOTO0 W CBOOOJAHO PACHPOCTPAHSIEMOr0 NMPOrPaMMHOIO
odecrevyeHust

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

8. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHne Mo JUCHUILTHHE (MOYJII0)

No B paGot HaumeHoBaHue yueOHON ayTUTOPUH, €€ OCHALIICHHOCTh
000pyIOBaHUEM U TEXHHUUYECKUMU CPeICTBaMHU O0yUEHHUs
1. JlexumoHHbIE 3aHATUS | AyAUTOpHS, YKOMILJIEKTOBAaHHAs CHeHaIN3UPOBaHHON
MeOeJbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUeHHS
2. JlaGopaTopHble 3aHATUS | AyIUTOPHS, YKOMILIEKTOBAaHHAs CHEeHaIN3UPOBaHHON
MeOenpl0 M TEXHUYECKHMMHM  CpeACTBaMH  OOyuyeHwus,
KOMITbIOTEPAMHU, IIPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. [TpakTHueckue 3aHsITHs | AyAUTOpHS, YKOMILIEKTOBAaHHAs CHEeHaIN3UPOBaHHON
MeOeIIbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUeHHS
4. ['pymnnoBeie Aynuropus, YKOMILJIEKTOBaHHAsI CHeUaTIN3UpPOBaHHON
(MHAMBUAYATHHBIC) MeOenpl0 M TEXHHYECKHMMH  CPEICTBAMH  OOy4YeHUS,
KOHCYJIbTAallH KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OecleueHueM
5. Texymmuii ~ KOHTpoub, | Aynuropus, YKOMIUIEKTOBAHHAs CHEeUaIu3upPOBAHHOMN
IIPOMEXYTOUHAs MeOenbl0 M TEXHHYECKUMH  CpEeICTBAaMU  OOydeHus,
aTTecTanus KOMIIBIOTEPaMH, IPOrpaMMHBIM 00ecriedeHHEM
6. CamocTrosTenbHas Kabuner s caMocTosTENbHOH paOOThI, OCHAIIEHHBIN
pabora KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJKIIOUEHHS K
cetn «/HTEpHET», mporpamMmoll 3KpPaHHOIO YBEIMYEHUS U
00€ecrevyeHHbI TOCTYIOM B AJIEKTPOHHYIO HH(OPMAalHOHHO-
00pa30BaTeNbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHamenue omnpeaensercs OIIOIL.
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