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YTBEPKIAIO:

Jlekan da TETa MaTEMATHKH

M uHdop OHHBIX TEXHOJIOTHH
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15 N. A. MouceeHko
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IIporpamma yuebHOM aucuumauHbl «COBpeMEHHbIE MpOoOIEeMBbl TMPUKJIAAHOW MaTeMaTuKd |
MH(POPMATUKKM» COCTABJIEHA Ha OcHOBaHUM DeepalibHOrO rocyIapcTBEHHOrO 00pa3’0BaTENLHOrO
cranfapra Bpicmero oopasosanus (OPI'OC BO) nanpasnenus noarorosku 01.04.02 Tlpuxiaauas
MaTeMaThuka M HUH(OpMaTHKa, YTBEPXKJICHHOIO HpHKa3oM MuHHCTEpCTBA 00pa3oBaHMs M HAYKH
Poccuiickoiit deneparnn ot «28» asrycra 2015 r. Ne 911;

[lopsiika opranuzanmu  yueGHOro mpouecca B 00pa3oBaTeNbHBIX OpPraHM3alysX —BBICLIETO
npogeccuonanpHoro obpasosanus Jlonernxoit Hapojnoit PecriyGiuku, yTBEp)KIACHHOIO IPUKA30M
Munuctepersa obpazosanus u Hayku JITHP Ne 1171 ot «10» Hos6pst 2017 r.;

y4eOHOro 1j1aHa 1 OCHOBHOH 00pa3oBaTesibHON MporpamMMbl AKTyapHasi MateMaThKa,

Hanpasienust noarotoku 01.04.02 Ilpukiaanas marematuka u HH(poOpMaTHKa, pa3pabOTaAHHBIX B
'OV BIIO «JloHeukuit HalMOHAJIBLHBINH YHUBEPCHTETY.

Pazpaboruunk:

JIOLEHT Kadeapbl TEOPHH YIIPYTOCTH U

BBIUMCIIMTEILHON MaTeMaTUKH UMEHHU aKajeMuKa W B.H. HecrimpHsiii
A.C. KocMogaMmuaHCcKoOro =35 /

[Iporpamma y4eGHON JMCHMIIIMHBI YTBEPIK/CHA HA 3acefaHul Kadeapbl TEOPHH YIPYTOCTH H
BBIYMCIIUTEILHON MaTeMaTuky umeHu akagemuka A.C. KocMozaMuanckoro

[Tpotoxon Ne 11 ot «9» anpesns 2020 r. Q
- %

3apenyromui Kaheapoi B.M. Ctopoxen

[Iporpamma yueGHOH jucHUIIIHEBL 0/100peHa yueGHO-MeTOMYeCKOl KoMuccHei (akyabTera
MaTeMaTHKK U UH(POPMAIHOHHBIX TEXHOJOTHH
[Tporoxosn Ne 8 ot «15» anpess 2020 r.

. )
[Tpencenarens yueGHO-METOAMYECKON W e JLUL Censxona
KOMHCCHH (haKylibTeTa y okl




1. OBJACTH MIPUMEHEHHWS 1 MECTO JUCIUAILIMHLI B YYEBHOM
MMPOLIECCE

VYuebnas mucumminHa «CoBpeMEHHBIE TPOOJIEMBl  NPUKIAJHOW  MaTeMaTHKUH U
WH(POPMATUKU» OTHOCUTCS K 0a30BOI YacTH y4eOHOTO IUTaHa M COCTOMUT M3 OJJHOTO MOIYJIS.

B paMkax &IaHHOW AMCIUIUIMHBI HM3YYalOTCS COBpPEMEHHBIE MPOOJEMBI, CBSI3aHHBIE C
co3aHueM U (YHKIMOHUPOBAHWEM KPUNTOBAIIOT M TEXHOJOTMU OJIOKYEWH, paccMaTpUBAarOTCS
SKOHOMMYECKHE M TEXHOJOIMUECKHE OCHOBBI AITHX TEXHOJOTUH M BO3MOXHbIE c(epbl HX
MIPUMEHEHMUSL.

Jiga  usydeHus: y4eOHONW JUCHUIUIMHBI HEOOXOIMMBbI 3HAHUS, YMEHUS U HAaBBIKH,
(dbopMupyeMble TPEALIECTBYIOIIMMUA U CONYTCTBYIOIIMMM JUCHUIUIMHAMHU Yy4eOHOro IjIaHa
MOAr0TOBKM OakanaBpoB 1o HarpasyeHuto 01.03.02 [puxiagnas maremMaTika U HHQOpMAaTHKa:

OcCHOBBI IPOrPaMMHUPOBAHHUS

Teopust BeposTHOCTEN M MareMaTudecKas CTaTUCTHKAa MareMaTudeckue OCHOBBI 3alUThI
uHpopmanuu

YacTUYHO HCIOJIb3YIOTCS, HO HE SIBJSIOTCS KPUTUYECKHM HEOOXOIUMBIMHU Ui YCIEHIHOTO
OCBOEHHS JAHHOTO Kypca MOHATUS U 3HAHUS, [TOJTy4YE€HHbIE CTYJIEHTaMHU MPU U3YUYEHUU CIEIYIOIINX
JTUCLMILIUH:

Teopust anroputMoB

ANTOPUTMBI U CTPYKTYPBI TAHHBIX

basel nanHbIX ¥ HHGOPMaLMOHHBIE ccTeMbl KOMITbIOTepHBIE CETH

CoBpemeHHbIe MEeTO bl KpunTorpaduu

2. CTPYKTYPA JUCHUIIVIMHBI

Xapakmepucmuka yueOHoU OUCUUNTTUHDL

01.04.02 IlpuknagHas MmaTeMaTuKa

Hanpasnenue noaroToBku
u nHpopmaTuka

Marucrepckas nporpamMmma AKTyapHas MaTeMaTHKa
O6pazoBarenbHas mporpaMma aKaJileMHuecKasi MarucTparypa
Kpanuduxarnms MarucTp
KonmnuecTBo coneprxaTesbHbIX MOTyei 3

JucrtunauHa 6a30B0# / BApHATUBHOMN YacTH

. basoBast yacTh npodeccruoHanbHOTO 670K
00pa3oBaTeNIbHOM MPOrpaMMBbI

®opwmel koHTpOJIst (MK, sK3ameH, 3a4eT) MK, 3auer
Hokasare o4Has ¢popma 3ao4yHas popma
o0yueHus 00yudeHus
KonnuecTBo 3a4eTHBIX equHUIL (KPEIUTOB) 3
T'ox moaroroBku 1
CemecTtp 1
KonnuecTBo yacos 108
- JISKIMOHHBIX 18
- IPAKTUYECKUX, CEMUHAPCKUX 18
- 1a00PaTOPHBIX -
- CaMOCTOSITEIbHOM paboThI 72
B T.4. UHAUBHUIYaJIbHOE 3a/1aHUE -
HepnenpHoe KOMMYECTBO YacoB, 6
B T.4. ayJUTOPHBIX 3
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3. OINUCAHUE JUCLHUILIUHbI

Leau 1 3agaun

Ilenvto ocBoeHmsi auCHUIUTHHBI «COBpEMEHHBIC MPOOJIEMBbI MPUKIAJAHON MATEMATHKH U
MHOOPMATUKI» SBJISCTCS TOJMy4eHHE O0a30BOT0 MPEIACTABICHUS O NPEANOCHUIKAX IOSBICHUS
pacTlpeeieHHBIX PEeCTPOB, BO3MOXKHOCTSX U IEISIX TEXHOJIOTHH OJIOKYCHH, OCHOBHBIX
MAaTeMaTHYECKUX aJITOPUTMAX U PSJIE CUCTEM, B KOTOPBIX MUCIIOJIB3YETCS JAHHASI TEXHOJOTHSI, B TOM
YHUCJIE MPU CO3JIaHUU U (PYHKIIMOHUPOBAHUS KPUIITOBAIIOT.

K ocHOBHBIM 3a0auam naHHOW TUCUUTUIMHBI OTHOCSATCS:

- YCBOCHHE TEOPETUUYECKUX OCHOB U MPAKTUICCKHX HABBIKOB Pa0OTHI C PACIIPEICIICHHBIM
peecTpoM M HCHOJIB30BAHUS TEXHOJIOTHH OJOKUYEHH B cdepe oOecreyeHns IIIATeKHBIX CHCTEM, a
TaKOKe 7Sl APYTUX TEXHOJOTHYECKUX MPOIECCOB;

- ocBocHME (DyHIaMEHTAIBHBIX TIPUHIUAIIOB TIOCTPOCHUS W  (DYHKIIMOHUPOBAHUS
KPUIITOBAIIIOT U PYTUX PacHpeieIEHHBIX CUCTEM Ha OCHOBE TEXHOJIOTUH OJIOKYEHH;

- TIOHMMaHWE OCHOBHBIX QJITOPUTMOB KOHCEHCyCa, HWX KIIOYEBbIE CBOWCTBA U
XapaKTEPUCTHKH, a TAK)KE MX IPUMCHCHHUE;

- [puoOpeTeHne HaBBIKOB paOOTHI C 3JIEKTPOHHBIM KOIIEIbKOM, pa3pabOTKH U pean3alun
Pa3IUYHBIX CKPUIITOB U TOJIYYCHHE MPEJICTABICHUS O CMapPT-KOHTPAKTAX;

- pa3BUTHE HABBIKOB CaMOCTOSITEIIPHOW paOOTHl M YMEHUH HAaXOJUTh M TepepadaThiBaTh
JOTIOJTHUTEIHHYIO HH(OPMAITUIO B TAHHOW TPEIMETHON 00J1acTH;

- pa3BUTHE TBOPYECKOTO, HAYYHOTO TOTCHIMAJA CTYIACHTOB, WX II03HABATEIIbHBIX
UHTEpPECOB B 00]acTH MaTeMaTHMYeCKOTO M TEXHOJIOTMYECKOTo OOecCHeueHuss COBPEMEHHBIX
(hMHAHCOBBIX TEXHOJIOTHH, CTUMYJIUPOBAHUE K JAITBHEHIIIEMY 3aHITHIO HAYIHOU JIEATETLHOCTBIO.

TpeOoBanus K pe3yabTaTaM OCBOCHUS JUCHMILIMHBI. [Iporiecc u3ydeHus: NUCIUIIIIMHbBI
«CoBpeMeHHbIe TpoOJeMbl NPUKIATHOW MaTeMAaTHKHM W HMHQOPMATUKK» HAlpaBieH Ha
dbopMupOBaHHE SJIEMEHTOB CIENYIOIIMX KommeTeHuid B cooTBerctBuM ¢ DPI'OC BO PO
HarnpaBiieHuss noarotoBku «01.04.02 IlpuknagHas matemaTuka ¥ WH(POpPMATHKa» M OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl  BBICHIETO TMPO(ECCHOHATILHOTO 00pa30BaHUs  HAIMpaBIICHUS
noarotoBku «01.04.02 Tlpuxmamnas maremarnka W wH(OpMaTHKa» (Marucrepckas Mporpamma:
aKTyapHas MaTeMaTHKa):

a) oowexynomypnuix (OK):

—  CIOCOOHOCTPH K aOCTPaKTHOMY MBIIIIICHHIO, aHamu3y, cuate3y (OK-1);

— TOTOBHOCTH JICHCTBOBaTb B HECTAHJAPTHBIX CHUTYAIUSAX, HECTH COIMAIBHYIO U
ATUYECKYI0 OTBETCTBEHHOCTD 3a npuHsAThie pemienus (OK-2);

— TOTOBHOCTh K CaMOPa3BUTHIO, CaMOpealM3alliH, HCIOJIb30BAaHUIO TBOPYECKOTO
noreniuana (OK-3);

0) oowenpogheccuonanvuvix (OIIK):

— TOTOBHOCTh K KOMMYHHKAIIUU B YCTHOW U MUCbMEHHOU (popMax Ha roCyIapCTBEHHOM
s3pike JIHP M MHOCTpaHHOM s3bIKE MMl pelIeHus 3aAad NpPoQPecCHOHATbHON NeSTENbHOCTH
(OIIK-1);

—  CIOCOOHOCTh CaMOCTOATENBHO MPUOOpETaTh C TMOMOIIBI0 HHGOPMAIIMOHHBIX
TEXHOJIOTHI ¥ UCIIOJIb30BaTh B MPAKTUYECKOH JIEATEIIbHOCTH HOBbIE 3HAHUS M YMEHHS, B TOM YHCIIe
B HOBBIX 00JIACTSIX 3HAHHM, HETIOCPECTBEHHO HE CBSA3AHHBIX CO c(hepoii NesTENbHOCTH, PAaCIIUPSAThH
U yriyonsiTh cBoe HaydHoe MupoBo3s3penue (OITK-3);

— CIOCOOHOCTh HCHOJNB30BaTh M TPUMEHATH YrIyOJNeHHbIE 3HaHWS B O0ONAcTH
npukiaaHoi Maremariku 1 uaopmatuku (OITK-4);

—  CIOCOOHOCTH MCIOB30BaTh YIIyOJICHHBIC 3HAHUS IPABOBBIX U AITHUECKUX HOPM TIPHU
OIICHKE TIOCJE/ICTBUI CBOEH MpodeccCHOHaTbHON NeITeTbHOCTH, TP pa3paboTKe U OCYIIECTBICHUN
COLUABHO 3HaYMMBIX TIPoekTOB (OIIK-5);

6) npogheccuonanvnuvix (IIK):

HAYYHO-MCCJIeI0BATEIbCKAS 1eSITEIbHOCTD:

—  CIOCOOHOCTH MPOBOAWTH HAYYHBIE MCCIEIOBAaHUS U TOJYy4aTh HOBBIE HAydyHBIE U
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NPUKIIAJIHBIC PE3YJIbTAaThl CAMOCTOSTENILHO M B COCTaBe Hay4HOTo KoyuiektuBa (I1K-1);

— CIIOCOOHOCTH pa3pabaThiBaTh M aHATU3WPOBATh KOHLENTYaJbHBIE M TEOPETUYECKUE
MOJICIIH pelllaeMbIX HaydHbIX rpooiiem u 3amay (I1K-2).

NPOEKTHAS M NPOU3BOJACTBEHHO-TEXHOJIOTHYeCKasi 1eATeJIbHOCTh:

—  CIOCOOHOCTH pa3padaThiBaTh W MPUMEHSTH MAaTEMAaTHUYECKHUE METOJbI, CHCTEMHOE U
MIPUKJIAJHOE TMpOrpaMMHOE oOecreueHue Il pelleHus 3aJad HaydyHOM U IPOEKTHO-
TexHoyiornyeckoi aesrenbHocTH (ITK-3);

—  cmocoOHOCTh pa3pabaThiBaTh M aHAIM3UPOBATh KOHILENTYAJIbHBIE U TEOPETHUECKHUE
MOJICJIH PelIaeMbIX 3a/1a4 MPOSKTHOW U MPOU3BOICTBEHHO-TeXHOIOrnUecKo nesreiaproctu (I1K-4)

OpPraHu3alOHHO-YNPaBJIeHYeCKAas 1esiTeJIbHOCTh:

—  CIOCOOHOCTb YHPAaBIATH MPOEKTaMH, IJAHUPOBATh HAYYHO-HCCIIEI0BATEIbCKYIO
JeATeLHOCTD, aHAIM3UPOBATh PUCKH, YIPaBJIATh KoMaH 0 npoekTa (ITK-5);

— CHOcOOHOCTH  pa3palaThiBaTh W ONTUMHU3HMPOBAaTh  OM3HEC-TUIAaHBI  HAay4YHO-
npukiIaaabix npoektos (ITK-7);

HOPMATHBHO-MeTOAUYeCKasi 1eATeJbHOCTh:

— CHOCOOHOCTH  pa3pabaThiBaTh  KOPHOpPATHUBHBbIE  CTaHAApPTBl M NpOoQuiIn
(YHKIIMOHAJIBHOW CTaHJApTU3ALMKM TPUIIOKEHUHM, cucTeM, MH(OPMAMOHHOW HHQPACTPYKTYpPHI
(IIK -8);

KOHCAJITHHIOBasl 1eATEJbHOCTh:

—  CIOCOOHOCTH paspabaThiBaTh aHATUTHYECKHE OO30phI COCTOSIHHSI OO0JacTH
NPUKITIAHON MaTeMaTHKK ¥ HHPOpMaIMOHHBIX TexHoorui (ITK-11);

KOHCOPUMYMHAS 1eSITeIbHOCTD:

—  CIOCOOHOCTh K B3aMMOJIEUCTBUIO B paMKax MEXJIYHAPOJIHBIX IMPOEKTOB U CETEBBIX
COO00IIIECTB B 00IACTH MPHUKIIAAHON MaTeMaTHKK U HH(OpMAIIMOHHBIX TexHoaorwii ([TK-12).

B pe3yibTaTe M3yUeHUs YYeOHOM AMCHMIIMHBI CTYACHT JA0JI/KEH:
3Hamp:

® paznuuue MEXIy HHCTUTYIUOHAJIBHBIMM U HEUHCTUTYIMOHAJIBHBIMHU MOAXOJAaMHU K
(hopMUPOBAHUIO U XPAHEHUIO KPUTHIECKON MH(MOPMAIIHH;

® HEHWHCTUTYHHMOHAIbHBIE MEXaHU3MBI (DOPMUPOBAHMUS paCHpEIeIEHHOr0 T0Bepus Ha 0aze
pacnpeeieHHBIX PEeCTPOB;

® [PUHIUIBI PaOOTHI AITOPTUMOB KOHCEHCYCA;

e (0a30Bble MEXaHU3MBbI U AITOPUTMBI DYHKITMOHUPOBAHUS PACIPEICICHHBIX PEECTPOB;

e CIEUUATbHYIO TEPMHUHOJIOTHIO, CBSI3aHHYIO C CO3JaHUEM U MPUMEHEHHEM Ha MPAKTHKE
TEXHOJOTUM  OJIOKYEHH, KPHUNTOBAIIOT, CMapT-KOHTPAKTOB M  KOJUIEKTUBHOTO
WHBECTUPOBAHUS;

® BO3MOKHOCTH, IPEUMYIIECTBA U OTPAHUYEHHS TEXHOJIOTUHU PACIIPEICTICHHBIX PEECTPOB,
a TaKKe MEePCHEeKTUBBI UX MPUMEHEHHUS;

® OCHOBHBIE IPUHIIMIIBI U TPEOOBAHUS, TPEIBABISEMbIE K TPOESKTUPOBAHUIO COBPEMEHHBIX
MJIATEKHBIX CUCTEM;

e cdepbl 1 0COOEHHOCTH UCIIOIB30BAHNUS CMApT-KOHTPAKTOB;

ymemp:

® pa3nIMyaTh MOHATUA TOKEHA U KPUNTOBAIIOTHI;

® OpPUEHTHUPOBATHCS B AITOPUTMAX KOHCEHCYCa U MX 0COOEHHOCTSIX;

® pa3nMyaTh TUIBI COCTABIAIOMINX apXuTekTyphl Blockchain-cetn u ux pyHkunoHaibHbIe
BO3MOXHOCTH;

®  JICIOJI30BAaTh ONbBIT IPUMEHEHHUS CUCTEM SJIEKTPOHHBIX JICHET Ha MPAKTUKE;

® OLEHMBAaTh BO3MOYKHOCTH MHCIIOJIb30BAHMSI PACHpPEICIIEHHBIX PEECTPOB B paMKax
KOHKPETHBIX OM3HEC-MOIENeH;

® HCMOJb30BATh TEXHOJOTHIO OJIOKYEHH B pa3paboTKe MPOrpaMMHBIX peIlIeHHH;

enademn:
e CIelUaTbHON TEXHUYECKOW TEPMUHOJIOTHEN B TaHHOM cdepe;
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e npuHnMnamu nocrpoenus Blockchain-cereii;

® HaBbIKaMH B3aI/IMOHCI\/JICTBI/ISI C JJICKTPOHHBIMU KOIICJIbKAMMU,

® HaBbIKaMH

HaXO0XJICHUA

AQHAJOTMM MEXKJy IIOCTABICHHOMW 3aJaded U yKe

CYILLECTBYIOIIUMU PELICHUSIMH;

® HaBbIKaMH

3 PEeKTUBHOTO

obuiero  aHaquM3a  BO3MOXHOCTEH  NPUMEHEHUs

pacrpeieNieHHbIX PEECTPOB ISl PEIICHHUS] KOHKPETHBIX 3a/1a4.

4. COAEPKXAHME JUCHUIIJINH U ®OPMbI OPTAHU3ALIUN YYEBHOT'O

MPOLIECCA

IHopsakoBbIN HOMEP U TeMa

Kparkoe conepxkanue TeMbl

Cooeporcamenvhotii Mooyab 1. IKonHomuueckue 0CHO6bL U NPEONOCHLIKU CO30AHUSA
KpURMOGAniom u mexnHoao2uu 0J10K4Yein

Tema 1. JleHbI'" U TJIaTSXKHBIC
cUCTeMBI. Buipl maTeXKHBIX
CHUCTEM, UCTOPHS UX Pa3BUTHA.

baprepnasi, mMoHeTHas, OymMakHass M YEKOBas IUIATEKHbBIC
CHCTEMBI: IPEUMYIIECTBA U HEAOCTATKH. [InaTexHas cucrema
3JIEKTPOHHBIX KOIIEIbKOB. [I[pUunHbBI MOABIEHUS KOHIETIIHA
KPUNTOBAIIOTHI.

Tema 2. Konnenmus
KPHINITOBATIOT. DKOHOMUYECKUI
acCITeKT OMTKOMHA.

CymHocTh OUTKOMHA KakK HU(POBOM BAJIOTHI U €70 CBOWCTBA.
dopMupoBaHUE CTOMMOCTH OUTKOMHA: CIIPOC U IIPEIOKEHHE.
ConunanbHO-35KOHOMUYECKHE (HaKTOPBI,

BIIUSIOLINE Ha CTOUMOCTh OUTKOMHA.

Tema 3. Buarl cucrem
yIpaBJICHUS.

[lonsiTue  ynpaBneHus. Buael  cucteM — ynpaBiieHUSA:
HEHTpaIn30BaHHasl, IeEeHTPaIN30BaHHAs U paclpe/ieiIeHHAs
cuctembl. [IpenMyinecTBa 1 HETOCTATKHU.

Tema 4. OCHOBEI CHCTEMEI
OJIOKUYEHH

Kounenmus OJIOKYEHH. OCHOBHEIE CBOMCTBA u

MIPEUMYIIECTBA OJTOKYCHH.

Tema 5. busnec-cpena
CTPYKTYpPBI OJIOKYCIHH

busnec-cpena cTpykTypbl O10K4elH, CTauu Ipoliecca ee
NPUHSTHS 1 UHBECTHUIINH

Tema 6. Moenb aBTOJIM3MHTA

OCHOBHBIE BJIEMEHTHI CHCTEMBI
aBTOJIM3MHIa Ha OCHOBE OJIOKYEHH

ABTOJIM3MHIA. MOI[CJ'II)

Tema 7. 3HaunMBIe TUYHOCTU U
KOMIIAaHHUU CUCTEMBI OJIOKYEHH

HanbGonee 3HaunMMple IUYHOCTH B CHCTEME OJIOKYEH.
Kommnanuu, ucnons3yromniye 6J10KYeiH

Cooeporcamenvhutii MoOyab 2. Apxumexkmypa u mexHon02uiecKue acneKkmaol pacnpeoesieHHbIX

peecmpos

Tema 8. Kpunrorpadudaeckue
OCHOBBI KPHUIITOBATIOT

Xem-QpyHkuud ¥ 1UGPOBbIE MOAMKMCH, HX CBONCTBA U
OCOOCHHOCTM NIpPUMEHEHHUs Ha  mpaktuke. [Ipumepsr
MOCTPOCHUS MPOCTHIX KPUIITOBATIOT

Tema 9. MexaHu3MbI
neneHTpanu3anuu burkonna

Jenuentpanu3zanus B cetd butkouH. MexXaHu3Mbl JOCTUKEHHUS
pacnpeneneHHOro Koucencyca. CTUMYIHpPOBAHUE Y3JIOB CETHU:
TiaTa 3a co3JaHue OJI0Ka U TPaH3aKI[MOHHAS KOMUCCHSL.
ITonsTue maiHuHTA.

Tema 10. Tpanzakuuu
butkonna

Tpanzakiuu OuTkomHa. 3aroioBoK. CKpPUNTOBBIA  SI3BIK
OMTKOMHA M 0COOeHHOCTH ero mcmnosb3oBanus. MULTISIG.
[Ipumepbl MpakTUYECKOTO MPUMEHEHHSI CKPUIITOB OMTKOWHA.
MexaHu3M  TMPUCOCAWHEHHS HOBBIX  y3JI0OB K  CETH.
Orpanudenusi, CyIecTBYIOIIUE B CeTH BUTKOHH.
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Tema 11. Xpanenue u
HUCIIOJIb30BaHUE OUTKOUHOB

Crnioco0bI XpaHeHust OUTKOWHOB: JIOKAJIbHOE XpaHEHHE,
XOJIOJHOE U ropsuee xpanuiuiia. CrocoObl pazienacHus
CEKpeTHOro KJItoya Ha 4acTH. OcoOEHHOCTH PadOThI €
OHJIAH-KOIIIEeTbKaMH, OUTKOMH-OUPIKaMH, IIaTeKHBIMU
CepBUCaMH.

Tema 12. OcobennocT
MaWHUHTA.

[emn wm cnoxHocT MaikiHuHTa. [loKONEeHuUs anmapaTrHoro
obOecriedeHUsT I MaWHUHIA: LEHTPaJIbHbIE IPOLIECCOPHI
oOwero Ha3HAYeHUS, GPU, [IporpaMMupyemblie
noJib30BareseM BeHTuibHbIe MaTpulisl, ASIC. Dkonornyeckue
acrneKThl OMTKOMH-MalHUHTA. [lyapl COBMECTHOIO MallHUHTA:
LIEJI CO3JIaHMsI U OCOOEHHOCTH

pacnpeneneHuss Bo3HarpaxjaeHus. Ctpareruu, npuMeHseMble
MaiiHEpaMHu.

Tema 13. OcHOBBI
AHOHUMHOCTHU

ITonstrtre aHoHUMHOCTH. CrtocoObI YBCIMYCHHUA aHOHUMHOCTHU
B CeTH bUTKOMH. /[elleHTpalM30BaHHOE U [IEHTPATN30BaHHOE
MHKIINPOBAHUEC. AxonnMHAas KOMMYHHUKAIIMUOHHAsA CCTh Tor.

Cooeprcamenvuwlit MOOY/1b

3. Coyuanvnvle hakmopol 610KU€EUHA U KDURMOBAIIOM

MEXAHUIMDBL PECY/IUPOBAHUA, 603MONHCHOCHIU NPDUMEHERUS, NEPCREKMUBDLL pa3euUmui

Tema 14. Bnusuue o6uiectsa,
MOJINTUKU U 3aKOHO/IaTENIbCTBA
Ha cucrteMy butkonH

JIOTOBOPEHHOCTH, Ha KOTOPBIX OCHOBAaHA CHCTEMa BUTKOWH:
JOTOBOPECHHOCTH 0 IMpaBHJIax, HCTOPUH, OCHHOCTH.
IMporpammuoe obGecreyenne Bitcoin Core. MexaHu3Mbl
pEeryJIMpOBaHUs CUCTEMbI BUTKOUH CO CTOPOHBI
NPaBUTEIbCTBA.

Tema 15. AnpTepratuBsl Proof
of Work

Ocob6enHoctn anroputMoB POW wu TpeOOBaHUS K HHM.
ANbTEpHATUBHBIE AJTOPUTMBI: QJITOPUTMbl C 3alIUTOM OT
ASIC, anroput™msl, IpENATCTBYIOMINAE 00bETUHEHUIO B TTYJIBI,
COLIMAJIBHO T0JIe3HbIE aNrOPUTMbI. OCOOEHHOCTH BHIYMCIICHUS
Scrypt. BupryanbHblii MATHUHT: TOCTOMHCTBA,

HEJIOCTaTKH, MEPCIEKTUBBI PA3BUTHSIL.

Tema 16. [IpakTuka
ucrnoJsib3oBanusa butkorHa B
pasHbIX 00JacTIX

be3omacHoe IIpOCTAaBJICHUC LITaMIla BPEMCHHU: 0COOEHHOCTH
IIPUMEHCHUA MW peaiu3aluu. HpaKTI/I‘ICCKOC IIPUMCHCHUEC
cBoicTB butkonHa: opraHu3anusa U IIpOBCACHUC HOTepeﬁ,
6I/IJ'ICTBI, OBETHBIC MOHECTBI. CYHIHOCTB PbIHKa IIPOTrHO30B U
dHaJIN3 BOBMOYKHOCTH €ro 1OCTpOCHHUA HA 0a3e butkouHa.

Tema 17. DKoCUCTEMBI
KPHUIITOBAJIIOT

HpI/IMepBI AJIbTKOHMHOB: HeﬁMKOHH, HaﬁTKOHH, IMHPKOUH,
JOI'MKOMH. CriocoOsbl CPaBHCHUA aJ'IBTKOI/IH'6I/Ip)K n
0COOEHHOCTH HX pa6OTbI. CYH_IHOCTB COBMECTHOTO MallHUHT Q.
ATOMapHLIe CBOIIBI KaK MCTO obMeHa Pa3HbIX aJIbTKOMHOB.

Tema 18. bynymee butkonna

Cratyc cucteMbl OJIOKYEiH, MepCIEKTUBBI Pa3BUTHS. YMHas
coOcTBeHHOCTh. Pempesentanus u atoMmapHocTh. llytu
UHTETpaluu ONOKYEHH: MpsSAMOE HMCIOJIb30BaHUE OJIOKYEIH,
BCTpanBaHUE, cailiTueiin, AIIbTKOUHBI. Peanuzanus
KpayadaHIUHTa ¢ TIOMOIIBIO TeXHOJOTHHU Oiok4ueiiH. [lmock
Y MUHYCBI JIEHEHTPAIN30BAHHBIX TEXHOJIOTUM B CPAaBHEHUU C
TPaIULIMOHHON CUCTEMOM.
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Temaruueckuii mjian

KoaundecTBO 9acoB

Ounas popma o0ydeHus

3aounas popma oOyuenust

B T.4. B T.4.
Ha3Banus coaep:kaTejibHbIX o % E E o % E E
MoyJieii u TeM ol =| Bl E §§§§ ol =| &| E §§§§
81 =l g o9lz=grgyg 8| E| & ol =g BY
2 E| 5| 5 g859 #| §| £| 5|egs5¢
Bl gl §l8dE S S 5| &l 24E
S Lg S « E < a “8 s < g <
El B 8 | E =l 5| S S
Tema 1. JleHbI'" U TJIaTSXKHBIC
cucTeMEl. BUABI Im1aTeXHbIX 6 1 1 4
CUCTEM, UCTOPHUS UX PA3BUTHUSL.
Tema 2. KoHieniums KpUntoBaioT. 6 111 4
OKOHOMUYECKHI acleKT OUTKOMHA.
Tema 3. Buasl cucrem yrpaBieHuUs. 6 11 4
Tema 4. OCHOBBI CHCTEMEI
ONoKUEHH 6 111 4
Tema S. busHec-cpena cTpyKTyphl 6 111 4
ONoKUEH
Tema 6. Moenp aBTOJIM3UHTA 6 1)1 4
Tema 7. 3HaunMMbIC TUYHOCTH U 6 111 4
KOMIIAHWM CUCTEMEI OJIOKUYEHH
Hmozo
no cooepycamenvHomy mooyarol | 42 | 7 | 7 28
Tema 8. Kpunrorpaduueckue 6 111 4
OCHOBBI KPHUITTOBAJIOT
Tema 9. Mexanu3Mel 6 111 4
JeleHTpanIn3anuu butkonna
Tema 10. Tpanzakuuu butkonna 6 1)1 4
Tema 11. Xpanenue u 6 111 4
HCII0JIb30BaHNe ONTKOMHOB
Tema 12. OcoOeHHOCTH MalHUHTA.
6 1)1 4
Tema 13. OcHOBBI aHOHUMHOCTH 6 111 4
Hmozo
no cooepycamenvhomy mooynrw 2 | 36 | 6 | 6 24
Tema 14. Biusiaue o0111ecTBa,
MMOJMTHKH U 3aKOHOJATENLCTBA Ha 6 111 4
cucreMy butkouns
Tema 15. AnsrepHatussl Proof of 6 | 111 4
Work
Tema 16. IIpaxTika uCHoap30BaHUA 6 111 4
butkonHa B pa3HBIX 001acTIX
Tema 17. DKOCHCTEMBI 6 111 4

KPHUIITOBAJIIOT




Tema 18. bynymee butkonna 6 | 1|1 4
Hmozo

no cooepycamenvhomy mooynro3 | 30 | 5 | 5 20

Bcezo no oucyunnune 108 | 18 | 18 72

5. METOANYECKHUE PEKOMEHJALIUWU JJI1 TIPOBEAEHUSA JEKIIMOHHBIX,
NPAKTUYECKHX U IABOPATOPHBIX 3AHATHM

Tempbl JIeKIIUOHHBIX 3AHATHI

No Koauuecmeo
wn Hazeanue memut 4aC08
1 |/leHbI'W U MJIATEKHBIC CUCTEMBL. BUIBI TUTATEKHBIX CHCTEM, UCTOPHS HX 1
pa3BHUTHSL.
2 |KoHIenmus KpunToBaIiOT. DKOHOMUYESCKHI acIIeKT OMTKOWHA. 1
3 |Bumsl cucteM ynpaBlieHUS. 1
4 |OCHOBBI CHCTEMBI OJIOKYCHH 1
5 |busHec-cpena cTpyKTyphl Ol0KUEHH 1
6 [Mogens aBToNIM3UHTA 1
7 |3HaUMMBbIE TMYHOCTH U KOMIIAHUW CHCTEMBI OJIOKYCIHH 1
8 |Kpunrorpadudeckne OCHOBBI KPUTITOBATIOT 1
9 [Mexanu3msl neneHTpanu3anuu butkonHa 1
10 |Tpan3akuuu butkonna 1
11 |XpaHeHue u UCHIOJIb30BaHUE OMTKOMHOB 1
12 |OcobenHocTy MalfHUHTA. 1
13 |OcHOBBI aHOHUMHOCTHU 1
14 |BnusHue ob1ecTBa, MOJIUTUKHA U 3aKOHOIATEIbCTBA HAa CUCTEMY bUTKOMH 1
15 |AnprepnaruBsl Proof of Work 1
16 |ITpakTuka ucnosib30BaHusl buTkonHa B pa3HBIX 001acTIX 1
17 |9KoCHCTEMBI KPUIITOBAIIOT 1
18 |bynymee butkonna 1
BCEI'O 18
TeMbl NpaKTHYECKUX 3aHATHIT
o Konuuecmeo
i Haszeanue memut waCos
1 |OcHoBHBIE 2NIEMEHTHI ccTeMbl BUTKOWH 1 OIIoKYeiH 1
2 |HccnemoBanue cTpyKTYyphbl O10K4eiina ¢ momornbio Blockchain Explorer 1
3 |Crpykrypa Onoka Onokuelina butkoun 1
4  |CtpykTypa TpaH3aKIHMH 1
5 |CTpyKyTpbl JaHHBIX Ul IPEACTABICHUS dJIEMEHTOB OlOKUeiiHa 1
6 |[Ipunoxenue Bitcoin Core u ero BO3MOXHOCTH 1
7 |TectoBblie cetu butkonna 1
8 |KimeHTcKue MpUIIOKEHUS U UX OCHOBHBIE BO3MOKHOCTH 1
9 |AnroputMmsl xemmpoBanus cemerictea SHA 1
10 |[IudpoBanue ¢ OTKPHITHIM KIFOUOM 1
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11 |I'enepauus kimroueil. MexaHnu3Mbl CO30aHUs TOANNCEN
12 |3apmaua Proof of Work. Ouenka cioxxHoCcTH
13 |Maiinunr

14 |Ilony4yeHue ucTopuu TpaH3aKUi U OajlaHCa TPaH3aKLMH

15 |Kpunrosamora Ethereum. Ctpykrypa u oneparuu B Ethereum

16 |Cmapt-koHTpakTsl. S3bik Solidity

17 |Pa3paboTka cmapT-koHTpakToB B Remix IDE

RlRr|RrR|Rr|R|R]-

18 [Pa3BepThIBaHNE CMapT-KOHTPAKTOB
BCEI'O

[EY
(00]

6. METOANWYECKHUE PEKOMEHJIALMHA ITO OPTAHU3ALIUU
CAMOCTOSTEJBHOM PABOTBI CTYJEHTOB

Oprasusanysi CaMoCTOsITeIbHON padoThl CTYIeHTa

No Konuuecmeo
Ha3zeanue memui
n/n uacoe

Texnonorust G10KYeH U JEIIEHTPATU30BaHHbIE MPUITOKEHUS 4

1
2 |llpuBaTHBIE U TyOIUYHBIE OJIOKICHHBI 4
3

CpaBHuUTENbHAS XapaKTEPUCTHKA TPAJAWLIUHHBIX OaHKOBCKUM OHJIAWH- 4
TPaH3aKIM{ U TPAH3aKIUi B C€TH bUTKOWH

IlomHbIE HOAbI U 00JIeryeHHbIE KOLIEIBKH B ceTH bUTKOMH

Brox4elid 1 ero BO3MOXKHOCTHU

®opwmar kinroyer B butkonn

®opku butkonna

4
5
6 |Toxenmsamus u ICO
7
8
9

Xpanenue u 00paboTKa KIH0YeH B KPUIITOBATIOTHBIX KOIIETbKAX

10 |Mepapxudeckas reHeparus Kirouen
11 [Pay-to-Script-Hash agpeca u nynsrunoanucu B butkoun

12 |AnprepHaTuBHBIC (GOPMATHI IPEICTABICHUS OUTKONH-aIPECOB

13 |PKu3HeHHBIH UK TpaH3aKUN

14 [[Ipotokon Segregated Witness

15 |OOmMmeH coobmieHus MU MEX Ty y3namMu butkonn-cetu

16 |TexHooruu MoBCEMECTHOMN TOKEHU3AIUHU

17 |Bunel aTak v pemieHust 1j1s uX MpeoTBpalleHus B butkoun

o B S e e B e N R B B B B B R

18 |MeToapl mOoCTpOEHUST KpUNITOTpahUIeCKuX 00513aTEILCTB
BCEI'O

~
N

7. THAUBUAY AJIBHBIE 3AJIAHUS COAEPKATCA B METOAUYECKHUX
YKA3AHUAX

NuauBuayanbHas padora

CTPYKTYPA BJIOKYEHHA BHTKOHHA H A3bIK BITCOIN SCRIPT
Heab: monydyeHwe MpPaKTUUECKUX HABBIKOB pabOThI ¢ OnmokdyeitHoM burkowHa, aHanmmsa
XapaKTEePUCTUK Pa3IMYHBIX OJIOKOB U TPaH3alIKUI U CO3AaHUA ClieHapHeB Ha si3bike Bitcion Script.
3aganusa:
1. Onpenenute Bpemsi co3aHMs M Xell OJO0Ka B OCHOBHOU Iienouke OnokueiiHa butkouw,
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Haxosuierocs Ha Beicore N=350738.

2. Ompenenure  BpeMsl CO3JaHMSA M BBICOTY OJOKa CO  3HAYCHMEM  Xemla
000000000a529eeb7c75b4facal5f48ef712eb70ce6dc28b8c4df5¢c907c19bb4.

3. Ompenenure KONMMYECTBO TpaH3akiuii B Omoke Ha BbicoTe 364077 m xem coinbase-
TpaH3aKLIKHU 3TOTO OJ0Ka.

4. Onpenenute xem OJoka Ha BbicOTe 296878 M MO 3amakoBaHHOW BepCcHHU IenH Dbits
MaKCHUMAaJIbHOE JIOTYCTUMOE 3HAUYEHHE XeIlIa 3TOro 0JIoka. YOeauTech B TOM, UTO XEIll He MPEBBIIIAET
MaKCUMAJILHO JIOMTYCTHMOTO 3HAYCHHUS.

5. Ompenenute BBICOTY OJIOKa, B KOTOPOM HAaxXOJUTCS TPAH3AKIMA CO 3HAYCHUEM Xella
2d6bac2ef23e771b018870ca5106948{d9106648a0ecaaa91dda78a9b3¢c71684, KOIUIECTBO €€ BXOIOB
Y BBIXOJIOB, IX CTOUMOCTb, a TAK)KE CBSI3aHHBIC C HUMU aJpeca.

6. C momomipio KasbKymsitopa https://cse.buffalo.edu/blockchain/blockhash.html mpoBepsTe
i O6510Ka, Haxoasauierocs: Ha BeicoTe 313682, KOppeKTHOCTh BBIUMCIIEHUS €ro Xela. JlaHHble ams
OTMETKH BPEMEHH BBOJIUTE C YIETOM BAIIETO TEKYIIETO YacoBoro mnosica. [logbepute modoe apyroe
3Ha4YeHHE Nonce s 3Toro OoKa, KOTopoe oOecTieynBaeT 3HAYCHHE XeIlIa ¢ COBIAIAOIIUMU JBYMS
MIEPBBIMH IIECTHAAATEPUIHBIMH IUPPAMHU.

7. dns Ka)JI0TO BXOJIa TpaH3aKIHN co 3HAYCHHUEM Xera
c659f0dab6b93600467372ee5563af8e2100ed5548559¢cb1275¢cf02b2afcb4fa  ykakute, B Kakoi
TpaH3aKIMK OBUT TIOJTYYeH COOTBETCTBYIOIINN JaHHOMY BXOJY BBIXOJ (XEII TPaH3aKIHUW) U HOMEP
ATOTO BBIXOJA (BBIXOABI HYMEPYIOTCS C HYJIS).

8. Harmmmmre crienapuii Ha Bitcoin Script, KOTOPBIH yOpsI0YMBaET MO HEYOBIBAHUIO TPU
BEPXHHX 3HAUYCHUS B CTEKE.

8. KOHTPOJIbHBIE BOITPOCHI K TPOMEXYTOYHOM ATTECTAIIUHA

1. [lepeunciure Hanbosee kemareabHbIE CBOWCTBA JeHer. KakuMu W3 STHX CBOWCTB
00J1a1a10T JCHBI'M B PA3JIMYHBIX IJIATEKHBIX CUCTEMAX.

2. JIOJDKHBI JTA IEHBI'H 00s3aTEIPHO UMETh BHYTPEHHIOIO CTOMMOCThH?

3. B pe3ynbTaTe 4ero mosBISIOTCS TOJITOBBIE OTHOIICHHS B TPUMHUTHUBHBIX 001IecTBax?

4, Kakne QyHKIMU BBIMONHSIIOT IEHBIM B COOTBETCTBUHM C 3aKOHOJATEIIBCTBOM O
0aHKOBCKOM cucteMe?

5. C uem cBs3aHa mpoOiemMa JABOMHOW TpaThl B CHCTEMax 3JIEKTPOHHBIX IUIATEXKEH H
KpUITOBAIIOTaX?

6. HazoBute ocHOBHBIC MeXaHU3MbI (DOPMUPOBAHUS CTOMMOCTH KPUIITOBAJIIOT.

7. OnuiyTe MeXaHu3M OJ00PEHUS TPaH3aKIMK B CETH BUTKOWH.

8. B uewm 3akmiouaercs uaest pacpeieIeHHOTo KoHceHecyca?

9. VYKaxkuTe OCHOBHBIE XapaKTEPUCTUKHU CUCTEMbl BUTKOMH, KOTOpbIE TOAIEPKUBAIOTCS
MIPOrPaMMHBIM 00ecTieYeHUEM U YYaCTHUKAMU CETH.

10. [lepeuncnure BUABI CHCTEM OTHOCHTEIHHO THUIMA YIPABICHHS, MPUHATOTO B HHUX.
VYKaxxkuTe nperMyIiecTBa U HEOCTATKU KaX0ro TUIA YIIPABIICHHUS.

11. [lepeuncnure 0CHOBHBIE TPEOOBAHUS, KOTOPBIC MPEABABIAIOTCS K XeIlI-()yHKIUSIM.

12. Onummnre MeXaHu3M 0053aTeNbCTB, MOCTPOCHHBIX C MUCTOJIB30BAHUEM DJIEKTPOHHOM
MOJITMCH U XEIa.

13. Uto Takoe xel-yka3aTesb U Kak OH UCTIONb3yeTcs npu GopMUPOBaHUU OJI0KOB?

14, Onuiure CTpyKTYypy AepeBa Mepkia U ero OCHOBHbIE CBOMCTBA.

15. Onumure npouecc MalHUHTA, KaKyl 3aJady JOJDKEH pellaTb MalHep JUls
MOJYYEHUS] BO3HATrPAXKACHUS?

16. B uem 3akirouaeTcst uaest X0JI0AHOTO U TOPAYEro XpaHwinia?

17. Ha yem ocHOBaHa koHIENIUA pa3aeneHus kiaouen? OnuumTe ee MeXaHu3M.

18. [lepeuncnure npermMyIiecTBa U HEAOCTATKU OHJIAWH-KOIIENbKA.

19. Jl5is 9ero mMaitHepbl OOBEIMHSIOTCS B MYJIBl M HAa KAKUX MPUHIIUTIAX OCYIIECTBISIETCS

ux ,Z[GHTCJ'ILHOCTB?
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20.  IlpuBenute mpUMeEpHl KEHCOB B KOTOPBIX yJOOHO HCIIOJIB30BATh IEepeaipecaliuio,

CJICTIBIC IMMOAIKUCH, 3CTICHBIC aipeCa, MUKPOTpPAaH3allu, MYJIbTUIIOAIINCH.

9. OBPA3EIl MOAYJBHOT'O KOHTPOJIA

TrOY BIIO «JIOHEIKHA HAIIMOHAJIbHBIA YHUBEPCUTET»
®DaKyJabTeT MATEMATHKU U HH(POPMALMOHHBIX TEXHOJIOT Uil

Hanpaenenue noocomoexu: 01.04.02 Ilpuxknaonan mamemamura u uHghopmamuxa

Maeucmepckas npoepamma: AKmyaphas mamemamuxa

IIpoepamma nodzomogxu: aKademuueckas Mazucmpamypa

Cemecmp 1

Yuebnas oucyunnuna Cospemennvie npooIeMbl NPUKTIAOHOU MAMEMAMUKU U
UHGoOpmamuku

N

Nookw

MOAYJbHAS KOHTPOJIbBHAS PABOTA, Yacrts 1

BAPHUAHT Nel

B xakom romy ObutH onpeesieHbl U OMyOITMKOBAaHBI MPOTOKOJI M MPUHIIATIB PA0OTHI CHCTEMBI
burkoun?

Kaxo#t u3 BUIOB TUIATEKHBIX CUCTEM O0ECIIEYMBAET CaMYIO BBICOKYIO CKOPOCTB ITPOBEICHHUS
IJI1aTexein?

[Tepeuncnure npenMyInecTBa U HEAOCTATKH OAPTEPHON MIIATEKHOW CUCTEMBI.

B yem 0CHOBHOM HEIOCTATOK MJIATEKHON CUCTEMBI SJIEKTPOHHBIX KOIIEIHKOB?

B xakom cimydae TpaH3akius B ceTd bUTKOMH cunTaercs 0100peHHOM?

Kakum ynciaom MokeT BbIpakaTbCsl BEJIMUMHA IUIaTeka B cucteMe butkonn?

[lepeuncnure OCHOBHBIE COIMAIBHO-DKOHOMUYECKHE (DAKTOPHI, BIMSIOIINE HA CTOUMOCTD
OWTKOWHA.

OxapakTtepu3yiTe MpOILEecC MAllHUHra C TOYKM 3PECHHUS HAJIU4YUsl KOHKYPEHIMH W THUIA
YIPABIICHHUS.

9. Kak Ha3bIBaeTcst BJIACTb WU [IpaBO OTAAaBaThb IIPUKA3bI, IPUHHUMATL PCHICHUA U Tpe6OBaTB

10.
11.
12.

13.

14.
15.

=

ITOBUHOBEHHUSI?

K xakoMy THIy cucTeM OTHOCHTCSI OaHKOBCKas cuctema Jlonenkoi Hapoanoi PecriyOmmku?
HazoBute ocHOBHBIE MPEUMYIIIECTBA LIEHTPATU30BAHHBIX CUCTEM YIIPABJICHUS.
Oxapakrepu3yiTe cucreMmy OJOKYEHH C TOUYKU 3pEHHUs MOCPEAHUKOB, UEPAPXUU, TOBEPHS U
pexumMa Joctyna K uHpopmaiuu (ee YTeHuUs/3ammcu).

I'me rpanutcs uHbOpMalus O CTPaXOBKE MAalIMHBI B CXEME aBTOJHM3WHIA Ha OCHOBE
Onmoxyein?

Urto goctoBepHO u3BecTHO 0 MuyHOCTH Catoru HakamoTto?

Uewm 3annMaercsa kommnanusi Lazooz?

MOAYJIbBHAA KOHTPOJIBHAS PABOTA, Yacts 2

BAPUAHT Nel

OX&paKTepHSYﬁTe MHOKCCTBO PE3YJIbTATOB BBIYUCIICHUA XCH_I'(i)YHKLII/II/I.

. Kak Ha3pIBaeTCs CBOMCTBO 3alIUIICHHON XeI_I_I'(i)YHKI_II/II/I, KOTOPOC HUCKIIFOYACT YTO KTO-TO U3

XeIJ_I'(I)YHKI_[I/II/I MOJIYYUT OIIPEACIICHHOC BBIXOAHOC 3HAUCHUC y’)

. Uro HCO6XO,Z[I/IMO CACJIATh 3JIOYMBINIJICHHUKY, €CJINM OH XOUCT NMOAACIIATh JAHHBIC B OTHOM U3

610K0B JiepeBa Mepkiia?

Kak moimkeH mocTymuTh y3el B paMKax padoThl MPOTOKOJIA paclpeelIeHHOTO0 KOHCeH Yca,
€CIM OH TOJNy4HJ OJOK, KOTOPBIH  COJCPKUT TPaH3aKUUH C  KOPPEKTHBIMH
KPHUIITOTpapHUYECKUMHU IO ITHCIME?
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5. Ykaxute MpUYUHBI, MO0 KOTOPHIM BHTKOWH CmOCOOEH MOCTHYh KOHCEHCyca Ha MPAaKTHKE,
BOIIPEKU TOMY, 4TO B OOLIEM 3TO JOBOJIBHO CIOXKHAs 3aaa4a’?

6. Kak B TepMmmHax cleHapueB MPOBEPSETCS TO, YTO TPAH3AKIMA MOXKET OBITh YCHEIIHO

3aBeplieHa?

Kakue rpynnel HHCTpYKUUI NOAJEPKUBAET CKPUIITOBBIN sA3bIK buTkonHa?

8. Dmuc matutr 3a ycmyry boOy, ucmonp3ys MUKpOTpaH3akiud. Ecium oHa BHE3amHO
OTKJIFOUUTCS, HE NpeaynpeauB boba, n nepecraner nepecoliarh OIUIATY, YTO MOKET CAENIATh
Bo6 B Takoii cutyanuu?

9. Kak moymxHBI OBITH pacIpeeTIeHbI CPEICTBA MEXKIY TOPSYUM U XOJIOJHBIM XpaHUIHIIEM?

10. bupka myOauKyeT BaquIHY0 TpaH3akiuio ¢ nepeBogoM 10 000 GUTKOMHOB cama Ha ceOsl.
3areM OMp:Ka MOANUCHIBAET CIIyYalfHO CT€HEPHUPOBAHHYIO CTPOKY CBOUM 3aKPBITHIM KITFOUOM,
KOTOpbIM ObliIa moAnucaHa mnpenapiaymas Tpanzakiuus B 10 000 6utkonHOB. 3adeM 3TO
nenaercs’?

11. Kakue ocHOBHbIE (PaKTOpbl HEOOXOAMMO YUUTHIBATH NPHU ONpPEAETCHUH PEHTA0EITbHOCTU
MaifHUHTa?

12. Yto MOKeT 03HAYaTh HECBSA3aHHOCTh B bUTKOWH?

13. B xakoMm ciy4ae TOJbh30BaTelh CETH 10Or MOXKET NOTEpATh OEe30MacHOCTh Nepeaadyn
WH(pOpPMAIIUHU TTO TIEMTH MapIIPyTU3aTOPOB?

14. Kakoi#t mMexanu3Mm ucnoJib3oBan lllenkoBeiii myTh, 4TOOBI MOTHBHPOBATh YYaCTHUKOB Ha
BeJ€HUE YECTHBIX CIEIOK?

15. Iepeuncaure TpeboBanus K anmroputmam Proof of work.

~

YTBepkIeHO Ha 3acelaHuu Kadeapbl TEOPUH YIPYTOCTH U BBIYUCIUTENLHOM MaTeMaTHKH UMEHH
akagemuka A.C. KocMoaMruaHCKOTO MPOTOKOI Ne OT «__ » 20 T

3aBenyromuit kadenpoit
[IpenonaBarens

Kpurepun onieHuBaHus MOyJIbHOT0 KOHTPOJIS

Homep 3a0anusn Konuuecmeo 6annos
gacth 1, 1-15 o 2 Oaja
gacth 2, 1-15 o 2 Oaja

Bcezo 60 annoe

10. KPUTEPUU OLUEHUBAHUSA

ITo xypcy mpennosaraercs NpoBeJeHHUE MPOMEKXYTOUHOM aTTeCTallud B BUJE MOIYJIBHOTO
KOHTPOJIS, COCTOSIILIErO U3 JIBYX YacTel, BHIIIOJHEHUS UHAUBUAYAIbHONW pabOThl U 3a4eTa.

WnpuBuayansHas paboTa OLEHMBAETCs UCXols U3 MakcuMaibHbIX 30 Oamnos. Kaxnas us
yacTeld MOJYJIbHOTO KOHTPOJS COJEPKUT TECTOBOE 3aJaHMe, COCTosIee M3 15 BOmpocoB 1O
pa3NUYHBIM TeMaM, M OLIEHUBAeTCs MCXOJsd W3 MakcuMaibHbIX 30 OamnoB. MHauBuIyanbHas
TBOpYEcKasi paboTa CTYJI€HTOB MpearnoJaraeT NoAroTOBKY JA0KJala WK pedepaTa Ha OJHY U3 TEM,
IIPEJCTAaBICHHBIX B pa3jiesie 6 HacTosIel paboyeit mporpaMmsl, U olieHnBaeTcs B 10 6aos.

3aueT CIAKT CTYJIEHTHI C LENbIO MOBBIMIEHNs pedThHra. OLEHKa 3a CEMECTP BBIYMCIIAETCS
KaK MakCHUMaJbHas U3 IOJYYEHHBIX 332 CEMECTP M Ha 3a4e€T€ U BBICTABIISIETCA COTJIACHO IIKaJIe,
npuHsaron B JlonHY.
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Pacnpeoenenue 6annos, Komopwie Mocym ROIYYUML CHIYOEHMbL 8 NPOUEcce U3YYeHUs

OUCUUNIUHDL
OpranuszanuoHHo CPC Bcero
yueOHasi padoTa |Mugusuayaiabuasi | Moayabublii | MaauBuayaibHas
CTyAeHTa pabora KOHTPOJIb | TBOpYeckasi pabora
Max 0 6amtoB max 30 6a;uioB  |max 60 6amioB| max 10 GamnoB 100 6ansoB
Ilxana coomeemcmeus 6anioe HAYUOHATLHOU UIKATIE
Ounenka Ouenka no OueHka 1o rocy1apcTBeHHOH LIKaJIe Ouenka no
no mkaJje | 100-6amibHoi (3k3amMeH, 1P PepeHIUPOBAHHBIN 324eT) rocy1apcTBeHHOM
ECTS HIKaJje mKaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo1o) 3a4TEHO
C 75-79 4 (xopor11o) 3a4TEHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIETBOPUTEIHLHO) 3a4TEHO
FX 35-59 2 (HeyTOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOYKHOCTBIO IIOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJICTBOPHUTEIHHO) HE 3a4TCHO
C BO3MOXXHOCTBIO TTIOBTOPHOM CHAAa4M MPH YCIOBHU
00s13aTeTFHOTO HA0Opa JOTIOTHUTEIBHBIX OAJIIIOB

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITIPOLECCA

M) JIOCKOH.

JlekMOHHBIE 3aHATHS MPOBOISITCS B ayTUTOPHUH, OCHAIIICHHOW (MYJIbTUMEIMIMHON TEXHUKON

[IpakTueckue 3aHATUS BBIOOPOYHO TPOBOJAATCS B KOMIBIOTEPHOM Kiacce,

000pyI0BaHHOM KOMIIBIOTEPAMH C JIMIICH3UOHHBIM ITPOTPAMMHBIM 00€CTICUCHHEM, TOCTYTIOM K CETH
HuTtepner, cTonamu, TOCKOM.

12. PEKOMEHJOBAHHAS JIUTEPATYPA

Koua-Bo Hanuumue
Ne HaumenoBanmue IK3EMILISAAPOB | 3JIEKTPOHHOI
n/n B OMO/1MOTEKE BepcuM B
JdonHY 9BC
Ocnosnasa tumepamypa
1. Hpemiep 1. OcHOBBI Oi10KY€iTtHA: BBOJHBIN KypC IS
HauMHAIOMKUX B 25 HeOoapmux riaBax / JlaHusiab 0 0
Hpemep. — M.: JIMK Ilpecc, 2018. - 312 c.: ui.
2. I'enkun A, Anexceii MuxeeB A. biokuern. Kak 3To
paGoTtaer M 4ro JXAET Hac 3aBTpa / ApreM I'eHkuH, 0 0
Anexceit MuxeeB. — M.: 3matenscTBO AIIBIIMHA
[Tabaumep, 2018. - 592 c.
3. PomanbkoB, B.A. Beeaenue B kpuntorpaduro. Kype
nekuuit / B.A. POMaHbKOB. — 2-¢ u3., UcHp. u 01 — M.: 0 0
®OPYM : UHDPA-M, 2018. — 240 c.
Jlononnumenvnaa numepamypa
4, CBoH M. briokueiin: cxeMa HOBO# 3KOHOMUKY / MenaHu 0 0
CBoH. - M.: Onummn-o6u3nuec, 2017. - 240 c., un.
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Papan C. JlenieHTpanu3oBaHHbIE IPUIIOKEHHUSL.
Texnonorus Blockchain B neticteun / C.PaBan. — CII0.: 0 0
[Tutep, 2017. — 240 c.: un.

[Mommep H. udposoe 3osmoTo. HeepositHas uctopus
OMTKOMHA MM O TOM, KaK HACaIU-CTHl U OM3HECMEHBI

n3obperatot geHsru 3aHoBo / Haranmans [lonmep. - M.
Huanextuka, 2016. - 75 c.

Bunsbs I1., Maiikn Keiicu M. Dnoxa kpuntoBamoT. Kak
OUTKOMH ¥ OJOKYEHH MEHSIIOT MHPOBON IKOHOMUYECKHUN 0 0
nopsiok / [lon Bunks, Maiikn Keticu. - M.:

NznarensctBo Mans, MiBanoB u ®epbep. 2017. - 432 c.
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13. ”TH®OPMALIMOHHBIE PECYPCbI

Onnaitn-kypc «BBenenme B kpuntoBamioThl u  Onokyeitn» // Intuit.ru — URL:
https://www.intuit.ru/studies/courses/3443/685/info
OnnaitH-Kypc «TexHosorun KPHUITOBAIKOT» /! Intuit.ru - URL:

https://www.intuit.ru/studies/courses/3643/885/info

Cepus nmyonukarmii Bitcoin in a nutshell // Xa6paxa0p:

Cryptography - https://habrahabr.ru/post/319868/

Transaction - https://habrahabr.ru/post/319860/

Protocol - https://habrahabr.ru/post/319862/

Blockchain - https://habrahabr.ru/post/320176/

Mining - https://habrahabr.ru/post/320178/

Kypc  nexkmmit  or  rpymnmel  Distributed Lab  //  Youtube. -  URL:
https://www.youtube.com/playlist?list=PLhZQuknA7yUBt82ow8rEfw_G8tNZjt3gB

Bitcoin Wiki — URL: https://en.bitcoin.it/wiki/Introduction

Odunmansaas nokymentarus Bitcoin Core: https://bitcoin.org/en/developer-documentation
Bitcoin Whitepaper: http://www.bitcoin.org/bitcoin.pdf

Bitcoin's Academic Pedigree: https://queue.acm.org/detail.cfm?id=3136559

What is Blockchain  Technology? A  Step-by-Step Guide For  Beginners
https://blockgeeks.com/guides/what-is-blockchain-technology

Blockchain: The Invisible ~ Technology  That's  Changing  the  World
https://www.pcmag.com/article/351486/blockchain-the-invisible-technology-thats- changing-
the-wor

How a Bitcoin Transaction Works https://www.ccn.com/bitcoin-transaction-really-works/

A Gentle Introduction to Blockchain Technology https://bitsonblocks.net/2015/09/09/a-
gentle-introduction-to-blockchain-technology/

On Public and Private Blockchain https://blog.ethereum.org/2015/08/07/on-public-and-
private-blockchains/

What is Cryptocurrency. Guide for Beginners https://cointelegraph.com/bitcoin-for-
beginners/what-are-cryptocurrencies#accept-as-payment-for-business

2017 Was Bitcoin's Year. 2018 Will Be Ethereum's https://www.coindesk.com/2017-
bitcoins-year-2018-will-ethereums/

What is Cryptocurrency: Everything You Need To Know
https://blockgeeks.com/guides/what-is-cryptocurrency/

Smart Contracts: The Blockchain Technology That Will Replace Lawyers
https://blockgeeks.com/guides/smart-contracts/

Introduction to Smart Contracts http://solidity.readthedocs.io/en/develop/introduction-to-
smart-contracts.html

What is Ethereum? http://ethdocs.org/en/latest/introduction/what-is-ethereum.html

Smart Contracts: A White Paper https://github.com/ethereum/wiki/wiki/White-Paper
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https://habrahabr.ru/post/319860/
https://habrahabr.ru/post/319862/
https://habrahabr.ru/post/320176/
https://habrahabr.ru/post/320178/
https://www.youtube.com/playlist?list=PLhZQuknA7yUBt82ow8rEfw_G8tNZjt3qB
https://www.youtube.com/playlist?list=PLhZQuknA7yUBt82ow8rEfw_G8tNZjt3qB
https://en.bitcoin.it/wiki/Introduction
https://bitcoin.org/en/developer-documentation
http://www.bitcoin.org/bitcoin.pdf
https://queue.acm.org/detail.cfm?id=3136559
https://blockgeeks.com/guides/what-is-blockchain-technology
https://blockgeeks.com/guides/what-is-blockchain-technology
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https://bitsonblocks.net/2015/09/09/a-gentle-introduction-to-blockchain-technology/
https://blog.ethereum.org/2015/08/07/on-public-and-private-blockchains/
https://blog.ethereum.org/2015/08/07/on-public-and-private-blockchains/
https://blog.ethereum.org/2015/08/07/on-public-and-private-blockchains/
https://cointelegraph.com/bitcoin-for-beginners/what-are-cryptocurrencies#accept-as-payment-for-business
https://cointelegraph.com/bitcoin-for-beginners/what-are-cryptocurrencies#accept-as-payment-for-business
https://cointelegraph.com/bitcoin-for-beginners/what-are-cryptocurrencies#accept-as-payment-for-business
https://www.coindesk.com/2017-bitcoins-year-2018-will-ethereums/
https://www.coindesk.com/2017-bitcoins-year-2018-will-ethereums/
https://www.coindesk.com/2017-bitcoins-year-2018-will-ethereums/
https://blockgeeks.com/guides/what-is-cryptocurrency/
https://blockgeeks.com/guides/what-is-cryptocurrency/
https://blockgeeks.com/guides/smart-contracts/
https://blockgeeks.com/guides/smart-contracts/
http://solidity.readthedocs.io/en/develop/introduction-to-smart-contracts.html
http://solidity.readthedocs.io/en/develop/introduction-to-smart-contracts.html
http://solidity.readthedocs.io/en/develop/introduction-to-smart-contracts.html
http://ethdocs.org/en/latest/introduction/what-is-ethereum.html
https://github.com/ethereum/wiki/wiki/White-Paper
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Account Management http://ethdocs.org/en/latest/account-management.html

Native: Account management https://github.com/ethereum/go-ethereum/wiki/Native:-
Account-management

How Ethereum Works https://www.coindesk.com/information/how-ethereum-works/

What Is Meant By The Term “Gas”? https://ethereum.stackexchange.com/questions/3/what-
is-meant-by-the-term-gas

Vitalik Buterin Doubles Down on Ethereum Incentive Strategy
https://www.coindesk.com/vitalik-buterin-doubles-ethereum-incentive-strateqy

Blockchain Info https://blockchain.info/

Bitcoin Block Explorer https://blockexplorer.com/

Etherscan https://etherscan.io/

14. IPOT'PAMMHOE OBECIIEYEHHE

Be6-6payzep Google Chrome (JIunieHsusi — OecruiaTHOe MpOTrpaMMHOE OOecreueHue C
OTKpPBITBIM UCcX0qHBIM KostoM) — URL: https://www.google.com/intl/ru/chrome/

Bitcoin Core (cBOOOIHBIN MPOEKT C OTKPHITHIM HUCXOIHBIM KoJoM, JuneH3us MIT) — URL:
https://bitcoin.org/ru/download

Remix IDE (cBoOOIHBIIT MPOSKT ¢ OTKPBITHIM MCXOTHBIM KoJ0M, JureH3uss MIT) — URL:
https://remix.ethereum.org

PaGouass mporpamma paccMOTpeHa W TepeyTBEpiKAeHa Ha 3acefaHuu Kadeapbl Teopuu

YIOPYrOCTH M BBIYUCIUTEIbHOW MaTeMaTuku uMeHu akajgemMuka A.C. KocmomamuaHCKOTO ¢
n3MeHeHusMHu (0e3 u3meHneHnunii) Ha 20_ro.

ITpoToko Ne oTr“_ 7 20_r.

3aBeyromuii. kKadeapoi B.U. CtopoxeB

Pabouass mporpamma paccMOTpeHa W IepeyTBep)KJIeHa Ha 3acellaHuu Kadeapbl TEOpHH

VIIPYrOCTH M BBIYUCIUTEIBHONH MaremMatnku uMeHu akanemuka A.C. Kocmomamwanckoro c
n3MeHeHusMHu (0e3 u3meHnenuii) Ha 20_ro.

(13 2

[TpoTokos Ne oT 20_r.

3aBenyromuii. kagenpoi B.1. CtopoxeB

Pabouass mporpamma paccMOTpeHa W TepeyTBEpKIeHa Ha 3aceqaHuH Kadeapbl Teopuu

yIPYrOCTH W BBIUKCIUTENbHOM MaTeMaTHku uMeHu akagemuka A.C. Kocmomammanckoro c
n3MeHeHussMH (0e3 u3meHeHunii) Ha 20_ro.

[IpoTokom Ne or“ ” 20 r.

3aBenyromuii. kagenpoi B.1. CtopoxeB

PabGouas nporpamMmma pacCMOTpCHa U NCPCYTBCPKIACHA Ha 34CCHAHUU Ka(be,[[pbl TCOpHUU

YOPYTOCTU U BBIYUCIUTENbHOM MareMmatuku umeHu akajgemuka A.C. KocMomgamumaHcKoro c
n3MeHeHussMH (0e3 u3meHenunii) Ha 20_ro.

[TpoTokos Ne or“ 7 20 r.

3aBenyromuii. kKagenpoi B.1. CtopoxeB
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