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O6nacTh NPUMEHEHHUS! 1 HOPMATUBHbBIE CCHUIKU

MecTo TUCHUIUIMHBI B CTPYKTYpe 00pa30oBaTeIbHOM MPOTrpaMMbl

[{enu oCBOCHUS TUCIUILTAHBI

Komnerenmuu oOydatomerocsi, Qopmupyemble B pe3ylibTaTe OCBOCHHS
JUCITUTIAHBI

IIpumepsl TeM JOMAIHKUX 3aaHAN

Coneprxkanue TUCIUILTAHBI

Y4ebHo-MeToanuecKoe U HHPOPMAIIMOHHOE 00ECTICYCHHE TUCITUTLIAHBI
MarepuanbHO-TEXHUYECKOE 00ecTeueHre JUCITUTIITUHBI



1. Ob6aacTh NpUMeHeHHsI H HOPMATHUBHbBIE CCHIJIKH

Hactosmas mnporpamma  y4eOHOW  JUCHMIUIMHBI ~ YCTaHaBIMBaeT TpeOOBaHUA K
o0pa3oBaTeNbHbIM pe3yJbTaTaM M pe3yjabTaTaM OOy4YeHHsl CTyAEHTa M OIpeesieT
collep’kaHue M BHJIbI Y4eOHBIX 3aHATUN M OTueTHocTu. [Iporpamma mnpenHasHaueHa st
npenogasareneii, Beayumx aucuuiuinHy «lIporpammupoBanue Ha OnOKuYeHH», y4eOHBIX
ACCUCTEHTOB U CTYJICHTOB BCEX HAIpaBJICHUHN, U3yUAIOIINX JAaHHYIO AUCIUIUINHY.

2. O0beM 1 MecTO TUCHUILIHHBI B cTpyKTYpe OIl BO

O0BeM THCHUILINHBI
3 3.¢./108 ak. /81 actp, yaca KOHTakTHas paboTa ¢ mpenogaBareieM - 44 ak./33 actp. 4acos,
camocrosTenbHas padoTa odyuaromuxcs — 56 ak/42 actp. yaca.

Mecto aucunmimasl B ctpykrype OII BO
b1.B./1B.05.01«IIporpamMupoBanue Ha OJ0K4YeiHY, 2 Kypc, 4 cemecTp.
JUCLHUIUIMHA peajln3yeTcs Mociae N3YYeHUs TUCIUILINH:
MaTeMaTHYeCKHid aHam3 (B 00beMe OakaiaBpraTa)
nuHelHas anredpa (B oObeMe OakanaBpuaTa)
muddepeHranbpable ypaBHEHHS (B 00beMe OakanaBpuara)

— (¢opMa NpoOMEeXKyTOUHON aTTECTAIMU — 3aYET C OLIEHKOM.

Hacrosimas nucuuruinaa siBisercst GaxynbTaTuBHOW. JJist OCBOSHUST y4eOHOW TUCIUTIIINHBI,
CTYIEHTBl JIOJDKHBI BJAQJAETh CIEAYIONMMUA 3HAHUAMH UM KOMIIETEHIUSIMH: - OIBIT
MpOrpaMMHUpPOBaHUA (Ha OJTHOM M3 SI3BIKOB, Hampumep, JavaScript, Python, C++); - Bnagenue
AHTTTUHCKUM SI3BIKOM Ha 0a3oBoM ypoBHe. [Iporpamma kypca mpemycmarpuBaeT aekuuu (12
gyacoB), cemuHapsl (10 yacoB) u mpakTudeckue 3ausatus (10 qacos).

2. llean ocBOEHUs AU CHUIIIMHBI

[lenb kypca — 00y4UTh CTYZAEHTOB OCHOBAaM CO3/1aHUS JELEHTPAIN30BaHHbBIX MPHIIOKEHUN
Ha Oyiokueline Ddupryma ¢ MOMOIIBIO sS3bIKa TporpammupoBanus Solidity. B pesynbsrare
U3Y4EHHUS TUCHUILIMHBI «BBenenue B O10kueiiH u pazpadboTka Ha Solidity» cTyaeHTs
JIOJKHBI:

1. 3HaTh OCHOBBI TEOPETUYECKOI COCTABIIAIONIEH TEXHOIOIUN OJIOKUEHH;
2. TOHMMATh (pyHIAMEHTaJIbHbBIC UIEH U OTINYMs OsiokueliHoB butkonna u Spupuyma;
3. yMmeTb pa3pabaThIBaTh CMapT-KOHTPAKTHI Ha si3bIke Solidity u TecTUpOBaTh UX.



3. Coep:kaHue U CTPYKTYPA AU CHUILIHHBI

O0beM TUCTMILTUHBI (MOJTYJIs), aK. Jac. /acTp.
Yachl
KonrtaktHas pabota ®dopmMma
o0yyarormuxcs ¢ TEKYIIEro
No /i HaumeHoBaHnme TeM Iperno/aBaTenem KOHTPOJIS
(pa3nesnoB) Beero 0 BUAAM yq5:6m,1x CP YCTIEBACMOCTH
3aHATHI OPOMEKYTOUHOU
1 K aTTecTaluu
I P 113 C
P
Ounas Gopma oOyueHHS
Tema 1 | ba3oBas Teopus 25 2 9 14
OJi0KueitHa A3
Tema 2 | Ilnmardopma Ethereum 25 2 9 14 A3
Tema 3 | Solidity in Remix Remix 25 2 9 14 A3, KP
- OHJIAlH cpeja
pa3paboTku ans Solidity.
Tema 4 | bubanoreka web3.js 25 2 9 14 A3
IIpomexkyTOUHasl aTTECTALMS 8 3a4éT C OLIEHKOH
Bcero: 108/81 8/6 36/27 56/42

(KP), nomamnee 3aganue (13)

[Tpumeuanue* — (Gopmbl TEKYIIEr0 KOHTPOJSI yCIIEBAEMOCTH: KOHTpPOJIbHas paboTta

4. Komnerennuu ody4yaromierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHHSA

41B pe3yjbTaTe OCBOCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH:
® BHIIOIMHATE CaMOCTOSTEIHHO TCOPCTUYCCKHUEC 3aJilaHus,
PA3JIMYHBIX COCTABJIAIOIMIUX TEXHOJOTHUHU 6HOK‘I€I>1H,

Kpunrorpaguueckue xeu-QyHKIuH;
® BLINogHATE CaMOCTOSITENIbHO MPaKTUYECKUE 3aJaHusl IO MPOrpaMMHOM pealu3aluud cMmapT
KOHTPAKTOB C MTOMOIIIBIO sI3bIKa MporpamMmupoBanus Solidity.
4.2. TlepeyeHb KOMIETEHIHHl ¢ YyKa3aHHEM 3TamnoB HUX (OPMHPOBAHHUS B
npouecce ocBoeHusi o0pa3zoBarejbHOH nporpamMmel. [loka3aTtenu M KpuTepuu OLEHUBAHUSA
KOMIIETEHIHI ¢ y4eTOM 3Tamna ux ()opMHUpPOBaAHNS.

JUCIHHUIIINHDI

HaIlpaBJICHHbIE HAa IIOHUMAaHHE
TakKUX Kak IU(POBbIE NOINUCH U

Kon

KOMIICTCHIIMHU

HanmeHnoBanue
KOMIIETEHIINHT

Kon
3Tara OCBOEHHUS
KOMIICTCHIIMH

HaunmMenoBanwme 3Tama oCBOCHUS
KOMIICTCHIINH

OK-1

OK-1.2.yY

yriryGneHue (pacimupeHue)
CIIOCOOHOCTH IPUMEHSIThH
TEOpeTHYECKUE 3aJaHusl,
HarpaBsJIeHHbIE Ha IOHUMaHKe
Pa3IMYHBIX COCTABIISIOIINX
TEXHOJIOTHH OJIOKYEHH, TAKUX KaK
r(ppOoBbBIE TIOIITUCH H
KpUnTorpadguyecKue Xer-
byHKIINN

IK-3

[K-3.2.y

CIIOCOOHOCTH MCITOIL30BATh
TEXHOJIOTHIO OJIOKYEHH IS
COBEPILICHCTBOBaHHS OM3HEC-
MPOIIECCOB




(9TaIr ocBOCHUS [loxa3aTenab OLICHUBAHUS [Kpurepuii olleHUBaHUs

[KOMITETCHITUH

[1K-3.2.Y CIOCOOHOCTh TPUMCHATh 3HAHUS M HABBIKM | TIONHBIC, TIOYyOOKME ¥  CHCTCMAaTHYCCKUE
[0 [OpOrpaMMHON  pealu3allid  CMapT |3HaHUsS, TOJHBIH M TNPaBUIBHBIA OTBET Ha
KOHTPAKTOB c ITOMOII[BIO SI3BIKA | TEOpETHUYECKHA BOIIPOC, TIOIHOE M MPaBUIIEHOE
mporpammupoBanust Solidity permeHne 3aaauu

S. IIpuMepsI TeM JOMAIIHUX 3aJAHUH:
- Onucare 0HY U3 Mpo0ieM OJOKYEHH-UHIYCTPUHU U €€ BO3MOXKHbIE PELLICHMS;

- Hanucath cMapT-KOHTPAKT A XpaHeHHUs MH(OpMAIMK C BO3MOYKHOCTBIO paspeliarh ee
IPOCMOTP APYrOMYy I0JIb30BaTEIIO;

- Ommcare 3amaqy KOHCEHCyCa M pa3Hble TOIXOIbl K ee¢ pemeHuro. [Ipumepsl
9K3aMEHAIMOHHBIX BOIPOCOB: - HammcaTh cMapT-KOHTPAKT MPOCTOM JTIOTeper (JTHOU TLIATST
3a y4yacTHe, CO3JIaTelib KOHTPAaKTa MOXET BbI3BaTh (DYHKIHIO CIIy9allHOTO BBIOOpa
no0OeuTens) U TeCThl K HEMY,

- Haiitu ysa3BuMocTe B cMmapT-koHTpakTe TokeHa ERC-20 ¢ nomosnHuTenbHBIM
(YHKIIMOHAJIOM.

6. Conep:kaHue TUCHUTLTHHBI

Tema 1. ba3zoBas teopus OnokueitHa BBenenue: butkoun. lleHTpanu3oBaHHBIN peecTp.
[Hudposrsie noanucu. Bpemennsie ormeTku. Cuctema utxo. JlereHTpaqn30BaHHBIA PEECTp.
P2P-cetn. Kak moctuup koHceHcyca. Xemr-¢pyakiun. Proof of work. Ilpobrnema nBoitHBIX
Tpar. biaoku u nenouku 6mokoB. JlepeBo Mepkia. CrnoxHocth MaiiHuHra. Harpaga 3a
co3nanue 6soka. Komuccnu 3a TpaH3akLUU.

Tema 2. Ilnarpopma Ethereum OcHoBuble paznunuus Ddupuyma u burkoumna. Otnuune
cucTeMbl utxo ot 6anmaHcoB. bazoBas Teopus Dpupuyma. Buasl y3nos. Tpanszakiuu. I'as.
[Tonb3oBarenbckuil akkayHT. Metamask. OcHoBHasi ceTh, TecToBble ceTu. Faucet. Teopus
CMapT-KOHTPAaKTOB. AKKayHT CMapT-KOHTpakTa. ['a3 B cmapT-koHTpaktax. Co3gaHue
KOHTpakTa. S3bIkM 111 HamucaHusi cmapT-koHTpakToB (Solidity). Oracles. Bytecode,
OPcode, ABI. Bupryanbnas mammna O¢upuyma (EVM). Paznuunbie criocoObl XpaHeHUs
naHHbIX. Stack-machine.

Tema 3. Solidity in Remix Remix - onnaiin cpena paspabotrku mist Solidity. OcHOBBI
Solidity. Version pragma, import, kommeHTapuu. [lepemennbie cocTosiHus. OCHOBHBIE THITHI.
Koncrpykropsl. @ynkiuu, Tunsl ¢pyHkuuit. Hactpoiiku Remix. Beimyck cMapT-KOHTPaKTOB
B Remix. Be3oB ¢ynkuuii. I[loBTOpHBINM 3amyck KOHTpakTa. Pa3Hble BuABI BbI30Ba
BBIMOJIHEHUST (YHKIMKA (BBI30B, oTmpaBka Tpan3akuuii). IToxpobnoctu Solidity. Tumnb
(struct, enum, mapping). Moaudukatopsl view u pure. Buaumocts QyHKIUIL.
Momudukatop payable, fallback ¢ynkuuu. IlpoaBunyteie cmapT-koHTpakThl. CBoiicTBa
O6moka u Tpanzakiuii. OOpaboTka ommuOok (assert, require, revert U exceptions).
Momudukatops! ¢ynkumii. Hacnenosanue, unrepdeiicel. CoObiTus. bubmmorexu. Calls,
delegated calls. Pa3z6op cymiecTByromux UMIIEMEHTALINH.

Tema 4. bubmmoreka web3.js Cpenbl pa3pabOTKM cMapT-KOHTpakToB. Hactpoiika cpenpbl.
Crpykrypa mpoekta. Truffle framework. TectoBwie ¢peiimBopku. ['eHepanmsi KiIrodei.



[Toanmucwk/oTnpaBka Tpan3aknuii. budbnuorexka web3. Komnumsiusa. TectupoBanue. Mocha.
3amyck KOHTPAKTOB ¢ web3. 3amyck KOHTpakToB ¢ infura. [IpuMep npuiioxeHusI.

7. Y4yeOHO-MeTOAMYECKOE U NMH(POPMALIMOHHOE 00ecnedyeHre JUCITHIIMHBI
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2018.

2. Antonopoulos A. M. Mastering Bitcoin: Programming the open blockchain. — "O'Reilly
Media, Inc.", 2017.

3. Antonopoulos A. M., Wood G. Mastering Ethereum — 2018. URL.:
https://github.com/ethereumbook/ethereumbook (accessed 29 October 2018)

4. Buterin V. et al. A next-generation smart contract and decentralized application platform
/lwhite paper. — 2014. URL.: https://github.com/ethereum/wiki/wiki/WhitePaper (accessed 29
October 2018)

5. Nakamoto S. Bitcoin: A Peer-to-Peer Electronic Cash System. — 2008. URL.:
https://bitcoin.org/bitcoin.pdf (accessed 29 October 2018)

6. Narayanan A. et al. Bitcoin and cryptocurrency technologies: a comprehensive
introduction. — Princeton University Press, 2016.

7. Wood G. Ethereum: A secure decentralised generalised transaction ledger //Ethereum
project yellow paper. — 2014. — T. 151. — C. 1-32. URL:
https://ethereum.github.io/yellowpaper/paper.pdf (accessed 29 October 2018)

9. IIporpammusie cpenctBa OCBOCHHE TUCITUILUIMHEI TpeOyeT HOYTOYK ¢ moboit OC, rae
yctaHoBlieH Opay3ep (kenarensHo Chrome / Chromium), Node.JS, NPM, Truffle, ganache, a
Takke TekcToBbIi penakrop wim IDE (pexomennyem Visual Studio Code niun WebStorm).

8. MarepuajibHO-TeXHUYECKOE o0ecnedeHne U CIUNIHHbI

AymuTopuM Ui JIGKIMOHHBIX M TPAKTHYECKUX 3aHATHH JOJDKHBI OBITH OCHAIEHBI
OecIpOBOIHBIM JIOCTYIIOM B HMHTEPHET U 0O0OpYyIOBaHbl WHAMBUIYAIbHBIMH paboOdYuMuU
MecTaMHM JJIi CTYACHTOB M TIpernojaBaTessi, MMETh SKpaH U MPOEKTOop [UIsl MoKasa
IIPE3EHTALNN, MapKEPHYIO JOCKY U MApKEPBHI.



