MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTnka u TEMJIOTEXHHKA

HaumeHnoBaHue o0pa3oBaTe/ibHOI mMporpaMMel: JHeproodecneyenue npeanpusatuii. TemnomaccoodMeHHbIE
npouecchl M YCTAHOBKH

YpoBeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHNe - MATHCTPaTypa

®opma o0yuenusi: Ounas

OueHovYHbIe MAaTEPHUAJIbI
0 JUCHHUILINHE
BBenenue B 0J10K YeliH TEXHOJIOTHH

MockBa
2022



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
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COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB o CeegeHua o snagensue L3N M3K M B
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3aBeHyIOH-IHH o Bnageney [apAeB A.b.
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(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. YK-1 CriocobeH ocymecTBIsITh KpUTHISCKUM aHaIu3 MPOOJIEMHBIX CUTYaIluii HA OCHOBE
CHCTEMHOT'0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO ACHCTBUI
N]I-1 BeimonHseT nouck HeoOxoauMoi nHpopMaluu, ee KpUTHYECKUA aHaIu3 U 000011aeT
pe3ynbTaThl aHATU3A JIJIS PEILICHUS IOCTABJICHHOM 3a1auK
N]1-2 AHanu3upyeT npoOJIEMHYIO CUTYaIlUIO M OCYIIECTBIISIET €€ IEKOMITO3HUITUIO Ha
OT/IeNIbHBIC 3a]1a41
WJ1-3 BeipabaTbIBaeT CTpATETUIO PEIICHUS TOCTABICHHON 3a/1a4u

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanun: KomnerotepHoe 3aanue
1. briokuetin, Tpan3akiuu (KonTponsHas padota)
2. Beenenue B kpuntorpaduto (Kontponsnas padora)
3. O6bekTHO-OpueHTHPOBaHHOE IporpammupoBanue (KontponsHas padora)
4. SI3w1k mporpammupoBanusi. Lukisl, maccussl (KoHTpobHas paboTa)

dopma peanuzanuu: [TucbMenHas padota
1. [TIpocToii cmapT-koHTpakT (KoHTponsHas paboTa)

BPC aucuunjavHbl

I cemectp

Beca KOHTpOIBHBIX MepOnpUsITHiL, Y0

Nupekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Pa3gen nucuuIminHbl

KM:
Cpok KM: 3 7 11 14 16
OcHoBbl KpunTorpaduu
OcHoBbl KpunTorpaduu +
OcHoBBI O510KY€eIHA.
OcHoBbI O6510KY€eiHA + + + + +

[TpunuIMnb QyHKIIMOHUPOBAHUS OJIOKYEHHA

[TpunuMnb QyHKIIMOHUPOBAHUS OJIOKYEHHA +

BBeznenue B mporpaMMupoBaHue Ha sI3bIKAX
BBICOKOTO YPOBHS




BBenenue B mporpaMMupoBaHue Ha SA3bIKaxX

+ + +

BBICOKOT'O YPOBHSI
Maccusbl + + +
BBenenne B 00b€KTHO-OPUEHTHPOBAHHOE
IPOrpaMMUPOBAHUE
BBenenue B 00b€KTHO-OPUEHTHPOBAHHOE + + +
POrpaMMUPOBAHUE
OcHoBHI s13b1Ka solidity
OcHoBHI s13b1Ka solidity + + +
CMapT-KOHTpaKT
CMapT-KOHTpaKT +
TectupoBaHue cMapT-KOHTpaKTa
TecTtupoBaHue cMapT-KOHTPAKTa + + +
Pa3pabotka npocreldmmx cMapT-KOHTPAaKTOB
Pa3zpaboTka npocTermmx cMapT-KOHTPAKTOB + + +

Bec KM: 20 20 10 10 40

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCITUIINHE
YK-1 N-1yk-1 Bemmonnsier mouck | 3HaTh: Beenenue B kxpunrorpaduro (Kontponbras padota)
HeoOXoauMoi nH(pOopMaLKY, | MOHATHIHBIN anmapaT bnoxueiin, Tpanzakiuu (KontposasHas pabora)
€e KpUTHYECKHH aHaimu3 u | OJioKkueiHa SA3bik nmporpammupoBanus. L{ukisl, maccuBbl (KonTpoasHas pabora)
00o01aer pe3yabTaThl | YMETh: OO0bexkTHO-OpueHTHpOBaHHOE MTporpamMmmupoBanue (KonrponbHas paboTa)
aHanmza  Juis pemieHust | OCymecTBIATh MEPEBOIbI [Tpocroii cMapT-koHTpakT (KoHTpOIBHAS paboTa)
MOCTaBIICHHOW 3a/1a4uu KPHUIITOBAIIIOTHI B CETU
Etherium
YK-1 -2k AHanusupyert | 3HaTh: Brenenue B kpunrorpaduro (KonTponasHas padora)
NpoOJEMHYIO CHUTYallMI0 M | TEOPETUUYECKHE OCHOBBI [Tpocroii cMapT-koHTpakT (KoHTpOIBHAS paboTa)
OCYULIECTBIISIET ee | OmokueiiHa
JIEKOMITIO3UIIUIO Ha | YMeTh:
OTJIebHBIC 3a7aUn CoznaBaTh KOIIEIBKU U
MOJTy4aTh TECTOBYIO
KPHUIITOBAIOTY
YK-1 NJ-3yk-1 BripabatsiBaer | 3HaTh: brokueiin, Tpan3akiun (KoratponbsHas padoTa)
CTpaTeruo pelieHus | MPUHIIHUITBI SA3pik mporpammupoBanus. Llukisl, maccuBbl (KoHTponbsHas pabota)
MOCTaBJIICHHOM 3a/1a4H (G YHKIIMOHUPOBAHUS O0BexTHO-OpUeHTHpOBaHHOE MporpammupoBanne (KontponbHas padoTa)
OnokyeitHa [Ipocroii cMapT-koHTpakT (KoHTponbHas paboTa)
YMers:

CoznaBaTh npocrenmme
CMapT-KOHTPAKTHI




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. BBenenue B kpunrorpagpuio

®opmbl peaiusanun: KomnbroTepHoe 3a1anue

Tun KOHTPOIbHOTr0 MeponpusiTus: KornrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJILHOr0 MeponpusiTusi: [IpoBoaNTCS B KOMIIBIOTEPHOM KJjlacce,
Bpems 45 MUH

Kpartkoe conep:xanue 3aganus:
Hcnonp3yloTest BOMPOCH PO TEPMUHOJIOTHIO KpUTITOTpapuu

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  TMOHATUWHBIA  ammapar 1.Kakue TpeboBaHus MPeabIBISIOTCS K X21I-DYHKIUSAM?
OyioKueliHa

3HaTh: TEOPETUYECKHE OCHOBBI 1.Yto Takoe CUMMETPUYHbBIC U aCCUMETPUYHBIC
Osi0KueiHa KpUNTOrpaguuecKkue CUCTEMbI?

2.IlpuBeauTe 3Tarbl co3gaHus UGPOBON MOAIUCH
3.Yro Takoe Kitou mudpoBaHus?
4.Yt0 Takoe ogHOCTPOHHSS QYHKIHS?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe sevinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpPABJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus sanusa: OneHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-2. Biokueiin, TpaH3aKunu

®opmbl peanusanuu: KoMmnsioTepHoe 3aqanue

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeleHUsi KOHTPOJILHOr0 Meponpusitusi: [IpoBoIUTCS B KOMIIBIOTEPHOM KJlacce,
BpeMs 45 MUH

Kpatkoe cogep:xxanue 3aganus:
Hcnonp3yroTest BOPOCH! PO TEPMUHOJIOTHIO OJIOKYEHA

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

‘ 3HaTh:  TIOHATHUHHBIA  ammapar ‘ 1.3a cy€r yero KOCTUraeTcss HEM3MEHHOCTh B




OJIOK4YEHA

Os0KueiiHe?

2.3aueM HY)KEH NPUBATHBIN OIOKYEHH?
3.Yro takoe Gas limit?

4.0t 4ero 3aBUCUT CKOPOCTb MTOATBEPKACHUS
TpaH3aKIuu?

3HaTh: IIPUHLIMIIBI
(GYHKIIMOHUPOBAHUSA OJIOKYCHHA

1.Kak npoucxoaut noATBep:K1€HUE TPAH3aKIUU?
2.Kakue cymecTByOT allfOPUTMbI KOHCEHCYca?
3.ITouemy TpaH3aKIIMN 3aHUMAIOT BpeMsi?

YMeth: OcCyliecTBiIsITh MEPEBOJIbI
KpUNTOBATIOTHI B ceTu Etherium

1.B MeTtamacke co3aite BTOpO aKKayHT
2.B Meramacke nepeBeIuTe KPUNTOBAIIOTHI C BAILIETO

aKKayHTa Ha Jt000# Apyrou

Onucanue MIKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJ]aHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OueHkKa "Xopouo" BEICTABISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-3. sS3bik nporpammupoBanus. LHukiabl, MaccuBbl

®opmbl peasusanun: KomnsrorepHoe 3a1anue

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHrs KOHTPOJIBLHOIO MeponpudaTusi: [IpoBoauTCs B KOMIIBIOTEPHOM KJlacce,
Bpems 45 MUH

Kpatkoe conepxxanue 3agaHus:
Jan psg uucen ot 1 1o N. [logcunraTs KoMM4eCcTBO Unced KpaTHbIX 5 U 3 MeHbIIuX N

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh:  TMOHATUIHBIA  ammapar 1.Kak co3narorcst MacCuBbI?

OJIOKYEHHA

YMmerp: Co3gaBarh mpocTeiline
CMapT-KOHTPAKTHI

1. Hanummre nporpamMmy Al ONpeaeacHus
HanOoJIbIIero 00NIero ASTUTENS IBYX YUCell

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60




OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouio" BEICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MMPEHMYILECTBEHHO BBITIOJHEHO

KM-4. O0beKTHO-OpMEeHTHPOBAHHOE IPOrPAMMHUPOBAHUE

®opmbl pean3anuu: KoMIbIOTEPHOE 3a1aHKE

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa nposeaeHnsi KOHTPOJIbHOr0 MeponpusTusi: [IpoBoauTcsa B KOMIIBIOTEPHOM Kjlacce,
Bpems 45 MUH

Kpartkoe cogep:xkanue 3aiaHuA:
PeanuzoBath Kiacc it paboThI ¢ APOOSMH, BKITIOYast apu(pMeTHIecKne onepaniy U ornepannu

cpaBHeHHUs. Peann3oBath neperpys3Ky apudMeTHIeCKUX oreparuii.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  NOHATUWHBIA  ammapar 1.Yto Takoe 00beKT?

Osi0KueiHa 2.B uém mpeumymiecTBa 00bEKTHO-OPHEHTHPOBAHHOTO
IIPOrpaMMUPOBAHUS HAJl IPOLEAYPHBIM?

Ymers: Co3paBarh mpocTeiliue 1.Coznaiire kiacc J{pobu 1 neperpysure

CMapT-KOHTPAKTHI apupMeTHYeCKUe onepalnuy ¢ 00beKTaMH 3TOro Kiacca

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinoinenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonneHus snanus: OneHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-S5. IIpocToii cMapT-KOHTPAKT

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 40

IIpoueaypa npoBeaeHHs KOHTPOJIBLHOIO MeponpuaTusi: [IpoBoauTcs B KOMIIBIOTEPHOM KJlacce,
BpeMs 45 MUH

Kparkoe conepxanue 3agaHus:
JlatoTcs Bonpocsl o cuHTakcucy Soliditty u 3agaHus




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  TMOHATUIHBIA  anmapar
Os0K4eliHa

1.Yto Takoe cMapT-KOHTPAKT?

2.JIns gero ucnosb3yercs ABI untepdetic cmapt-
KOHTpaKTa?

3.Yto Takoe raz?

VYwmers: Co3maBaTh KOILIEIBKH U
MOJTy4aTh TECTOBYIO
KPUTITOBAIIIOTY

1.Pa3zpaboTka cmapT-KOHTpakTa «COTPYIHUKY C
(GYHKIMAMHE BBOJIA KOJIMYECTBA OTPAOOTAHHBIX YaCOB U
CTaBKHU (CTUMOCTH 4Yaca padora) u ¢ (yHKHEH BBIBOJA
KOJINYECTBA 3apa0OTaHHbIX CPEJCTB.

VYMmers: Co3paBarh mpocTeiline
CMapT-KOHTPAKTHI

1.Pa3pabotka cmapT-koHTpakTa «CBeTOodOp» C
¢dbyakumsmu: 1) BeIBoJa HHGOPMAITUU O TEKYIIEM
curxaiie ceerodopa (KpacHblid, )KENTHIH, 3e7EHBIH, ), 2)
(yHKIIMU YCTaHOBKM cUrHaia ceerodopa. OyHkuus
JIOJKHA MIPOBEPSTH, UTO €CIIM YCTAHOBIIEH KPACHBIH, TO
CIIEYIOIIUNA CUTHAT IOJDKEH OBITH JKEITHIM, €CITU
KENTHIN, TO CIECIYIOIIMI 3€JIEHBIN, €CIIH 3€JEHBIN, TO
CIIEYIOIINUNA KPACHBIM.

BBUTOXUTH €0 B TECTOBYIO CETh U
MIPOTECTUPOBATH PAOOTY:
1) wa JavaScript Virtual Machine,
B TecToBO# cetu (Ropsten nnu Rinkeby wiu apyroit),
3ammmcaTh BpeMs OXKHUIAHUS MTOATBEPIKICHUS TPAH3AKITUU
CO3/IaHUS CMapT-KOHTPAKTA
2.Pa3paloTka cMapT-KOHTpaKTa «Yraaai 4uciom.
CMapT-KOHTPAKT TeHEepPUPYET MCEBIOCTyYaitHOE YICIIO
ot 1 g0 100. Ilonp30BaTelb NEITAETCSA €r0 OTrajaTh,
BBI3bIBACT (PYHKIMIO U nepenaéT B He€ cBoE uncio. Ecnu
nepeaHHOE YMCII0 MEHBIIIE 3araJaHHOTO, TO BBIBOJIUTCS
coobmieHue «MeHbIey, eclu MepeJaHHOe YHCII0
0oJIbIIIe 3araJJaHHoro, TO coobmenue «bonpiey, eciu
paBHO «Yragan!y». Yucao MOMBITOK yraJbIBaHUS Yncia
paBHO 7. Ecnu 3a 7 MONBITOK MOJIb30BATEIIb HE
yrajplBaeT Yucio, TO MPU AajdbHEiIIeM BbI30BE 3TOM
(¢byHKIMHM BRIBOAUTCS coolmieHne «lIpepblienne yncna
MONBITOK ! ».

BBUTOXUTH €0 B TECTOBYIO CETh U
MIPOTECTUPOBATH PAOOTY:
1) wa JavaScript Virtual Machine,
2) B TtecroBoii cetu (Ropsten mnu Rinkeby nnn
JPYTOH), 3aIcaTh BPeMs OXKHUIAHUS TTOITBEPIKICHUS
TpaH3aKIHU CO3/IaHUs CMApT-KOHTPAKTa

st reHepanum nceBaoCIydaHbIX yncel ot 0 1o
99 MOKHO HCIIOJIB30BATh CIEAYIOIINUN KO
function random() public view returns (uint)

{
return

uint(keccak256(abi.encodePacked(block.difficulty,
now)));

¥

function getMessage() public view returns (uint) {




uint index = random() % 100;
return index;
}
3.Pa3paboTka cmapT-KOHTpakKTa «JlocTaBkay C
(GYHKIHSAMU BBOJIA MACCHI JOCTABIIIEMOTO TPY3a J10
IIYHKTAa Ha3HA4YCHUA B KI', CTOMMOCTHU 1 ToHHEBI J0CTaBKU
1 ¢ QyHKIMEW BbIBOAA 00IIeH CTOUMOCTH JTIOCTABKU

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

10




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@DopMa NPOMEKYTOUYHON aTTecTallum: 3a4eT

IIpouenypa npoBenenust

3ajaHnre COOTBETCTBYET TEKYIIEMY KOHTPOJIsl. 3a4ET BBICTABISETCSA IO COBOKYITHOCTU PE3YJIbTATOB

M0 TEKYIIEeMY KOHTPOJIIO

L. Ilepeuens KkomnemeHyuil/uHOUKAmMopPo8 u KOHMPOJIbHHIX 60NPOCOE NPOBEPKU PE3YIbIMAN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuust/Muaukarop: 1UJI-1lyk 1 Beimonasier mouck HeoOXoauMoi nHGopMaIuu, ee
KPUTHYECKHIA aHAIIU3 U 00001aeT pe3ysIbTaThl aHAIN3a JIJIsl PEIICHUS IOCTABJICHHOM 3a/1a4n

Bomnpocel, 3axanus

1.briok4eiH TOCTOMHCTBO TEXHOJIOTHH OJOKUYeiiHa, TUIIBI O10KueiHOB. [IpuMepbl mpuMeHeHus

omokueitna. Kpunropamora. biokueiinsr Etherium, Bitcoin
2.0cHoBBI Kpunrorpapus. AccuMepruyHOe, CHMMETPUYHOE MH(PPOBaHHE.
3.06sacTu IpUMEHEHUs1 TEXHOJIOTUU OslokueiiHa. [IpuBecTu mpumepbl NpOeKTOB

Matepuanbl AJis1 IPOBEPKH OCTATOYHbIX 3HAHUM
1.3 yero cocrout 6110k B OoKueiiHe?
OTtBeTsI:
(1) Tpan3akuuu
(2) u3 xomei
(3) ormeTOK BpeMeHU
(4) U3 Bcex ATUX MyHKTOB
BepHnbrlii oTBeT: (4) U3 BceX 3TUX IYHKTOB
2.Yro Takoe GioKueitH?
OTBeTHI:
(1) myOGnu4HBIH cUeT, Ha KOTOPOM YYUTBIBAIOTCS BCE TPAH3AKIIMU 32 BCIO UCTOPHUIO €TI0
CyIIIECTBOBaHUS
(2) TexHONOTHUS TOIKIIOYSHHSI K €IMHOM CeTH
(3) neueHTpanu3oBaHHas TEXHOJIOTHS, 3AIIUIIIEHHAS HAJC)KHBIMA METOJaMU IITU(POBAHUS
(4) Tpanzakuuu, oOpadbaTeiBaeMble €IUHBIM IIECHTPOM
Bepwnsriit otBeT: (3) AenieHTpaTM30BaHHAS TEXHOJIOTHS, 3aIIUIIEHHAS HAJIEKHBIMHU
MeToIaMu mu(poBaHUSL
3.I'ne HaxoaMTCS LEHTPATIBHBIN cepBep OUTKOWHOB?
OTBeThI:
(1) Bamunrron
(2) HeusBecTHOE MECTOMONIOKEHNE
(3) JIonmon
(4) Hu onun 13 sTuX
Bepnpriii otBet: (4) Hu onun u3 aTux
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2. Komnerenuus/Muguxarop: N1-2yk-1 AHanu3upyeT npoOIeMHYIO CUTYAIHIO U OCYILIECTBIISICT
ee JCKOMITO3UIINIO Ha OTAEIbHbIC 3a1a41

Bomnpocel, 3axaHus

1.bnok. Ilemouka 6:10k0B. [Ipumepsr koHceHcycoB. Tpan3akiuu. KoMuccus 3a TpaH3aKIHIo.
Bpewmst monTBepkaeHUs TpaH3aKIHUH

2.Xom pynknuu. TpeboBaHus k xam-QyHkiusaM. [Tpumepsr.

3.DnexTponHas M(poBas MOINUCH TANbl POPMUPOBAHUS U TPOBEPKU MOUIMHHOCTH MTOAMTUCH
4.Pabota ¢ MmetamackoMm. [lepeBosi KpUNITOBAIOTHI, OMOIHEHHE cuéTa. Co3aHNsI HECKOJIBKUX
CUETOB

5.I'a3. JIlumut raza. OneHka CTOMMOCTH BBITIOJTHEHUS KOAa CMapT-KOHTPAKTa

6.Koncrpykuus si3pika solidity MaccuBbl, IIUKIIBI, 0TOOpaskeHus. [Ipumepsl

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1. Tun Giiox4eriHa, MPeJOCTABIISIONUINI JOCTYII JIFOOOMY YelIOBEKY KO BCEH IIeTI0UKe
TpaH3akun?
OTBeTHI:
(1) my6GnuyHbIi OIIOKYEHH
(2) Gi1oK4EHH KOHCOPIIUYMOB
(3) yacTHBIN OJIOKYCHH
(4) BCce BapuaHThI, IEPEYUCIICHHBIC BHIIIE
Bepupiii otBet: (1) myOnauuHbIi O0KUeiHH
2.Kaxoii 0:10Ku€eliH NOAAEepKUBAET CMAPT-KOHTPAKTHI?
OTtBeTsI:

(1) BuTKOWMH
(2) Ethereum
(3) Hyperledger Fabric

Bepwsiii otet: (2) Ethereum (3) Hyperledger Fabric
3.Yro ucnonb3yercs A JOCTYIA K KOLIEIbKY?
OTBeThI:
(1) 3akpsIThIii KITFOY
(2) OTkpBITHIH KITFOY
(3) Maposn
Bepnsiii otBeT: (1) 3akpbIThIN KItOY
4.Bbl MOXeTe BBIJIOKHUTH CMapT-KOHTPAKT yepe3 Remix IDE
OTBeThI:
(1) IlpaBna
(2) Jloxs
Bepusiit otBet: (1) [IpaBaa
5.CMapT-KOHTPAKT - 3TO
OtBeThI:
(1) HeuentpanuzoBaHHOE IPUIIOKEHUE
(2) Komernek
(3) AnmaparHoe obecrieucHme
Bepusiit otBet: (1) JlenenTpanu3oBaHHOE MPUIIOKEHUE
6. B uém ocobeHHOCTh cMapT-KoHTpakTa Ethereum mo cpaBHEHUIO C qPYrUMH MporpaMmmMamn’?
OtBeThI:

(1) MOXKHO OCTaHOBUTbL CMaPT-KOHTPAKT N1060MY YUYaCTHUKY CETH
(2) Henb3sa B31OMaATL (MPU YCIOBUM NPABUIBHOTO KOAA KOHTPAKTa)
(3) MOXKHO M3MEHUTb KoA,
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¢ (4) HeNb3A M3MEHUTb KOA M USMEHWUTb AaHHble
¢ (5) HeNb3A M3MEHUTb KOA, HO MOXHO MU3MEHUTb AaHHble

Bepwnblii oTBeT: (5) HENb3s UBMEHUTH KO, HO MOKHO U3MEHUTH JIaHHbIe (2) HEeNb3s
B3JIOMaTh (IIPH YCIIOBUU IIPABUIIBHOTO KOJ1a KOHTPAKTa)

7.Kakne xapakTepUCTHKU MPUCYIIE TEXHOJIOTHH OJIOKYCHH?
OTBeTHI:

(1) 3amuIIeHHOCTh METOIaMU MTU(POBAHUS JTAHHBIX

(2) cocTOUT U3 1IENOYKH OJIOKOB B XPOHOJIOTHIECKOM TIOPSIIKE

(3) nenTpanu3oBaHHAs TEXHOJOTHUS

(4) umeert pacrpeeneHHYI0 00IauHyI0 TaTGopmy
Bepnsriii otBeT: (1) 3aMUIIIEHHOCTh METOIaMU MTU(POBAHUS JJAHHBIX (2) COCTOUT M3
[[EMOYKH OJIOKOB B XPOHOJIOTHYECKOM TOPsAKE (4) MMeeT pacipeelieHHYI0 00JIadHyI0
maThopmy

8.ly1st uero peectp coxpansiercsi B 0Jokueine?
OTtBeTsI:

(1) ConocraBiieHue Mex 1y BIaIebleM H 0OBEKTOM

(2) UnenTrdukaiys MprHAIICKAIINX 00bEKTaM

(3) UnenTtuduxarms COOCTBEHHUKOB
Bepupiii otBet: (1) ConocraBnenue MeX1y BIaelblieM U 00BEKTOM

3. Komnerenuus/Muaukarop: 1J{-3yk-1 BeipabaTeiBaeT cTpateruro pemeHus mocTaBIeHHOMN
3a7iauu

Bonpocel, 3a1anns
1.Cmapr-koHTpakt. [IpuMep npocreiiero cMapT-KOHTpaKkTa
2.Tunsl nanHbIX B sa3bike solidity. [Ipocreiimme onepauuu ¢ Humu. ['modanpHas nepeMeHHas
msg
3. Tuns! pynxuu B solidity. ITpuBectn npumepsl

Matepuanbl 1J1sl IPOBEPKH OCTATOYHBIX 3HAHUMI

1.Kaxoif s13pIk MporpaMMHUpPOBaHUS HCTIONb3yeTcs A miardopmsl Ethereum?
OTBeTHI:

(1) MetaMask

(2) Solidity

(3) Mist

(4) JavaScript
Bepnpsiii otBet: (2) Solidity

2.Kaxkoii Opaysep sSBIsIETCS CBA3YIOIIUM 3BEHOM MEXIy Opay3epoM u OokdeitHoM?
OTBeTsI:

(1) Chrome

(2) Mist

(3) MetaMask

(4) Opera
Bepwnsriii otBeT: (3) MetaMask

3.Kakoii u3 anropuTMoB X3IIHPOBAHUS HCIIONB3YETCS BO MHOTHX OJIOKYeitHaxX?
OTtBeTHI:

sha-512

md5

md2

sha-256
Bepwnbiii otBeT: sha-256

4. Kakue nepeMeHHbIE a, b JIOKaTbHbIE I T100aTbHBIC
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contract A
t
uint a;
functions function foo()
{ uintb;}
}

OTBeTHI:
(1) a - mokanbHas, b - rmobdanbHas IEpEMEHHAs
(2) a - rnobanpHas , b - mokanpHas mepeMeHHast
Bepusiit otBet: (2) a - riiobanbHas , b - JokaapHas nepeMeHHas

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHs. OTBETHI TaHBI BEPHO, Y€TKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHYECKUX PEIICHHUN

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PaboTa BeimojHeHa B paMKax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B wacTu Marepuana ecTh He3HAUYUTEIbHBIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: Pabota BeINoOIHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/laHus BBIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

1I1. Ilpaguna évicmasnenus umozo80i OyeHKu no Kypcy

OI_ICHKa BBICTABJISICTCS IO COBOKYITHOCTU OLICHOK I10 OTACJIbHBIM BOIIPOCAM H 3a/1a4C
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