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[lporpamma  cocraBlieHa Ha  OcHOBaHMH  DenepalbHOrO  roCyAapCTBEHHOIO
obpazoBarenbHOr0 craHzapra Beicuiero oOpazopanus (®PI'OC BO) HampaBiieHHS IOATOTOBKH
01.04.02 ITpuxnagHas MaTeMaTHka U HH(pOpPMAaTHKA, YTBEPXKICHHOIO IpHKa3oM MMHHCTEpCTBa
obpazoBanus u Hayku Poccuiickoit @enepanuu ot ««12» mapra 2015 r. Ne 228;

ITopsinxa opranu3aiuu yueOHOro mpouecca B 00pa3oBaTeNIbHBIX OPraHH3alMAX BBICIIETO
npodeccuonansHoro obpasosanus Jonenxoir HaponHoit Pecniy6nuku, yTBEpKAEHHOTO NMPHKA30M
MunuctepcTa o6pasoBanus u Hayku JJTHP Ne 1171 ot «10» nHosi6ps 2017 1.

y4yeOHOro IUIaHa M OCHOBHOH oOpa3zoBarenbHOW mnporpammsel IlpuknanxHas MateMaTHka |
nndpopmarrka, Hanpasienus moaroroBku 01.04.02 Ilpuxnannas maremMaTHka W HH(OpMaTuka,
paspabotanusix B 'OY BIIO «/loHeukuit HaUHOHAIBHBIH YHUBEPCHTETY.

Pa3paboTuuk:

JloueHT xadenpsl TEOPUH YIPYTOCTH H

BBIUMCIIUTENIBHOM MaTeMaTHKU MMEHH %L)

akagemuka A.C. Kocmomamuanckoro B.H. Hecnupusrit

a

[Tporpamma y4eOHOU DUCIMIUIMHEI yTBEpXKIACHA Ha 3aceaHuH Kadeapsl TEOPHH yIIPyroCTH
¥ BBIYUCITMTEIbHON MaTeMaTHK nMeHH akagemuka A.C. KocMonamMuanckoro

ITpotoxon Ne 11 ot «9» anpens 2020 r. ‘@_.__.,

3aBenyromuii kagenpoi B.U. Cropoxes

[Mporpamma yuyeOHONH JUCHUIUIMHBI OJOOpeHa y4eOHO-METOAMYECKOH KOMHCCHEM
dbaxynpTeTa MaTEMaTUKU M HHQOPMALMOHHBIX TEXHOIOTUH
ITporokon Ne 8 ot «15» anpens 2020 r.

”

[Ipencenarens yueOHO-METOAUYECKOM W

KOMHCCHH (haKyJIbTeTa JL.U. CensxoBa
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1.  OBJIACTb IPUMEHEHUA U MECTO JUCIIUIIVIMHBI B YYEBHOM ITPOIECCE

VYuebnas jmuctmminHa — «CoBpeMeHHbIE  TpoOJeMbl  NPUKIATHOW  MaTeMaTUKd U
MH(POPMATUKU» OTHOCUTCA K 0a30BOI YacTH y4eOHOTO IIaHa U COCTOHUT U3 OJTHOTO MOIYIIS.

B paMkax [gaHHOW JUCHMIUIMHBI HM3y4arOTCSd COBPEMEHHbIE MpPOOJEMBbI, CBS3aHHBIE C
co3aHueM U (YHKIMOHHPOBAHUEM KPUNTOBAIIOT M TEXHOJOTMU OJIOKYEHH, paccMaTpUBarOTCs
SKOHOMMUYECKHE M TEXHOJOIMYECKHE OCHOBBI 3THUX TEXHOJOTMH U BO3MOXHBIE CcQepbl HX
MIPUMEHEHMUSL.

Jns  w3ydeHuss y4eOHOW TUCHMIUIMHBI HEOOXOMUMBI 3HAHHS, YMEHHS W HaBBIKH,
(dbopmMupyeMble TPEAMICCTBYIOMIMMHA ¥ COMYTCTBYIOIUMH JUCHUIUIMHAMH Y4eOHOTO IIIaHa
OAroToBKM OakanaBpoB 1o HarpasieHuto 01.03.02 [TpuxiiagHas maremMaTtruka U HH(GOPMaTUKA:

OcCHOBBI IPOrPaMMUPOBAHUS

Teopust BEpPOATHOCTEN U MaTEMaTUYECKasl CTaTUCTHKA

MatemaTuueckue OCHOBBI 3aIIUThI HHPOPMAIUH

YacTUYHO HUCHOJB3YIOTCS, HO HE SBISIOTCA KPUTHUUECKH HEOOXOAMMBIMU JJISi YCHEIIHOTO
OCBOEHHS JaHHOTO Kypca MOHATHS U 3HAHMSI, TOJIyYE€HHbIE CTYACHTaMU [IPH U3yYEHUU CIIETYIOIINX
JTUCLMILINH:

Teopust anroputMoB

ANTOPUTMBI U CTPYKTYPBI TAHHBIX

baspl nanHbIX ¥ HHOOPMALIMOHHBIE CUCTEMBI

KommnerorepHsie cetn

CoBpemeHHbIe METObl KpunTorpaduu

2. CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka y4eoHou OUCyUnIUHb

01.04.02 IlpuknagHas MmaTeMaTuKa 1
HanpaBnenune noaroToBku
nHpopmaTrka
Marucrepckas nporpamMmma [TpuxnagHas MmaTremMaTuka U HHGOpPMATHKA
O6pa3oBarenbHas mporpamma aKaJeMHuecKasi MarucTparypa
Keanudukarms MarucTp
KonnuecTBo conepxaTesbHbIX MOTyIei 3
Jucupmina 6a3f) BOif / BApHATHBHOH 1acTh bazoBast yacTh npodeccuoHanbHOTO 610K
00pa30BaTeNIbHOM MPOrpaMMBbI
®opwmbl koHTpOJst (MK, sk3ameH, 3ader) MK, 3auer
MokasaTemm ouHas ¢popma 3ao4Has popma
00y4eHUs 00y4eHUs

KonnuecTBo 3a4eTHBIX equHUIL (KPEIUTOB) 3
T'ox moaroroBku 1
Cemectp 1
KonnuecTBo yacoB 108
- JIEKIIHOHHBIX 18
- IPAKTUYCCKUX, CCMHUHAPCKUX 18
- 1a00PaTOPHBIX -
- CaMOCTOSITEIbHOM paboThI 72

B T.4. UHAMBHUAYaJIbHOE 33/1aHHE -
HegnenpHoe KOJMYECTBO YacoB, 6

B T.4. ayJAUTOPHBIX 2
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3. OIINCAHMUE JUCHUIIJINHBbI

Leau 1 3ag1aun

[enpto ocBoeHMs IUCHUIUIMHBI «COBpEMEHHBIC MPOOJIEMBl TPHUKIATHOW MaTeMaTHKU U
UHOOPMATUKIY) SIBISICTCS TOJNydeHHE 0a30BOTO TMPEACTABICHHUS O MPEANOCHUIKAX TMOSBICHUS
pacnpelesieHHbIX PpPEecTpPOB, BO3MOXKHOCTSAX U LEISIX TEXHOJIOTMM OJOKYEHH, OCHOBHBIX
MAaTeMaTHYECKUX aJITOPUTMAX U PAJIE CUCTEM, B KOTOPBIX MUCIIOJIB3YETCs JaHHAs TEXHOJIOTHS, B TOM
YHUCJIe MPU CO3JIaHUU U (PYHKIIMOHUPOBAHUS KPUIITOBAIOT.

K ocHOBHBIM 3a1auaM JaHHOW TUCHUTUIMHBI OTHOCSITCS:

- YCBOGHHUE TEOPETHUYECKHMX OCHOB M MPAKTUYECKUX HABBIKOB PaOOTHI C pacrpeaesieHHbIM
peecTpoM M HCHOJIB30BAHUSI TEXHOJOTHH OJOKYEHH B cdepe oOecreueHHs TUIATeKHBIX CHCTEM, a
TaKKe I JPYTUX TEXHOJOTUYECKUX MTPOLIECCOB,;

- OCBOEHHE (yHIAMEHTAJIbHBIX MPUHIIUIIOB MOCTPOCHUS U (YHKIIMOHUPOBAHUS KPUITTOBAIOT
U JAPYTuX pacrnpeeseHHbIX CUCTEM Ha OCHOBE TEXHOJIOTUH OJIOKYEIIH;

- IOHUMaHUE OCHOBHBIX aJTOPUTMOB KOHCEHCYCa, MX KIIOYEBbIE CBOWCTBA |
XapaKTEPUCTHKH, a TAKXKE UX TIPUMEHEHUE;

- IpUOOpPETEeHNE HABBIKOB PabOThI C 3JIEKTPOHHBIM KOMIENBKOM, pa3pabOTKU U peanu3aliu
Pa3IUYHBIX CKPUIITOB U MOJIYYCHHUE TPEJICTABIICHUS O CMapT-KOHTPAKTaxX;

- pa3BUTHE HABBIKOB CaMOCTOSATEIBHON pabOThl M YMEHWUW HAXOJIUTh M IepepabaTbiBaTh
JOTIOJTHUTEBHYIO HH(OPMAITUIO B TAHHOM MPEIMETHON 00J1acTH;

- pa3BHUTHE TBOPYECKOTO, HAYYHOTO MOTEHIIMAJA CTY/IEHTOB, UX IMO3HABATEIbHBIX UHTEPECOB
B 00JIaCTH MaTeMaTH4eCKOrO0 M TEXHOJOTHYECKOro OOecreueHusi COBPEMEHHBIX (PUHAHCOBBIX
TEXHOJIOTUH, CTUMYJIMPOBAHUE K JAIbHENIIEMY 3aHITHIO HAYYHOM JEATEIbHOCTHIO.

TpeGoBanus K _pe3yjabTaTaM OCBOEHUSl JMCHMILUIMHBI. [Iporiecc M3ydeHUs MUCIIUTUTAHBI
«CoBpeMeHHbIe TpOOJeMbl MPHUKIAJIHOM MaTeMaTHKH U WHGOPMAaTHUKW» HalpaBjieH Ha
(hopMupOBaHHE DJIEMEHTOB CIEAYIOMUX KoMIeTeHui B cootBerctBuM ¢ ®I'OC BO PO
HarnpaBiieHuss noarotoBku «01.04.02 Tlpuknagnas maremaTuka ¥ MH(POpMaTHKa» W OCHOBHOU
00pa3zoBaTeIbHOW TPOrpaMMBbl  BBICHIETO TPO(ECCHOHATLHOTO 00pa3oBaHUs HaNpPaBICHUS
noarotoBku «01.04.02 TlpuknanHas maremaTtuka U wH(popmaTuka» (MarucTepckas mporpamma:
[MpukinagHas MaremMatika U HHGOpMaTHKa):

a) oowexkyromypuoix (OK):

- CITIOCOOHOCTH K a0CTPaKTHOMY MBIIIIJICHHIO, aHau3y, cuaTe3y (OK-1);

- TOTOBHOCTb JIEWCTBOBAaTh B HECTAaHIAPTHBIX CUTYALUSIX, HECTH COLMAIBHYIO U 3TUUYECKYIO

OTBETCTBEHHOCTH 3a npuHsThie perienus (OK-2);

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOPEAIN3allU1, UCIIOJIb30BAHUIO TBOPUYECKOIO NOTEHIAIA
(OK-3);

0) oowenpogpeccuonanvuvix (OIIK):

- TOTOBHOCTh K KOMMYHUKAIIUU B YCTHOW U MUChMEHHOU (hopMax Ha rOCYAapCTBEHHOM SI3bIKE
JIHP 1 vHOCTpaHHOM sI3bIKE JJIsI pelieHus 3a1a4 npodeccuonansHoi aesrenbaoctr (OTTK-1);

- CIIOCOOHOCTH CAMOCTOSTENIFHO PUOOPETATh € MOMOIIBI0 UH(POPMAITMOHHBIX TEXHOJIOTUN U
WCIIOJIb30BATh B NMPAKTUYECKOW JEATEIbHOCTH HOBBIE 3HAHUS W YMEHHUS, B TOM YHCIE B HOBBIX
o0nacTsx 3HAHUI, HEMOCPEACTBEHHO HE CBA3aHHBIX CO c(epoil NesATeNbHOCTH, PACHIMPATH U
yriyouiaTh cBoe HayuHOe MupoBo33penue (OITK-3);

- CHOCOOHOCTh HCIIOJIB30BaTh M MPUMEHSTH YIriyOJIeHHBbIE 3HAHUS B 00JacTU MPHUKIAIHOMN
marematuku 1 uHGopmatuku (OI1K-4);

- CIOCOOHOCTH WCHOJB30BaTh YIIyOJICHHBIE 3HAHHS TMPABOBBIX U ATHUYECKUX HOPM MpH
OIICHKE TMOCJEICTBUN CBOEH MpodecCHOHaNbHON NeITeTbHOCTH, TP pa3paboTKe U OCYIIECTBICHUN
COIMaIbHO 3HaUNMBIX poekToB (OTTK-5);

8) npogpeccuonanvuvix (1IK):

HAYYHO-HCCJIE0BATENbCKASA eI TeIbHOCTD:

- CIIOCOOHOCTh TPOBOJAUTH HAYYHBIE HCCIENOBAaHUS M TIONy4YaTh HOBBIE HAyYHBIE U
MPUKJIAHBIC PE3YJIbTAaThl CAMOCTOSTENIBHO U B COCTaBe HaydHOTO KoJutektuBa (I1K -1);
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- CII0COOHOCTH pa3pabaThiBaTh U AHAIM3UPOBATH KOHIIETITyaIbHBIE U TEOPETUYECKHE MOJICIIH
peraemMbIX HaydHbIX poosiem u 3aaa4 (I[1IK 2);

NPOEKTHAS M MPOU3BOJACTBEHHO-TEXHOJIOTHYeCcKasi 1eATeJIbHOCTh:

- CII0OCOOHOCTh  pa3palbaThiBaTh W TNPHUMEHATh MATEeMaTHYEeCKUE METOJbl, CHCTEMHOE U
IIPUKJIAJHOE IMPOrpaMMHOE oOOecreueHue Juid pelIeHus 3ajJad HaydHOH U IPOEKTHO-
TexHosiorndeckoi pestensHoctH (ITK-3);

- CIIOCOOHOCTH pa3pabaThIBaTh U AHAIM3UPOBATH KOHIIETITYyalIbHBIE U TEOPETHYECKHE MOJCITN
pelaeMbIX 3a/1a4 IPOCKTHON M IPOU3BOICTBCHHO-TEXHOIOrHYecKoi aesatenbHoctu ([1K-4)

OPraHu3alOHHO-YNIPaBJIeHYeCKAs 1eSITeIbHOCTD:

- CIOCOOHOCTh ~ YMpPAaBISATH  NPOCKTAMH,  IUIAHUPOBATH  HAYYHO-UCCIIEIOBATEIBCKYIO
JEATeILHOCTD, aHAIM3UPOBATh PUCKH, YIIPaBIIATh KoMaHo# npoekTa (I1K-5);

- CIOCOOHOCTh  pa3zpabaThiBaTh W ONTHUMHU3HMPOBATh OW3HEC-TUIAHBI HAYYHO-TIPHKIIAHBIX
npoektoB (ITK-7);

HOPMATHBHO-MeTOUYeCKas 1eATeJIbHOCTD:

- CIOCOOHOCTh pa3pabaThiBaTh KOPIOPATUBHBIE CTAHAAPTHl U NMPodmiIn (QYHKIUOHATIBHOU
CTaH/IapTU3AIMU TIPHIIOKEHUH, cucteM, HHGopmarmonHoi nappactpyktypsl (ITK -8);

KOHCAJITHHI0Basl 1eATEJbHOCTh:

- CHOCOOHOCTh pa3padaThiBaTh AHAIUTHUECKHE O030pBI COCTOSIHUSA 001acTH NPHUKIAIHON
MaTeMaTuKu ¥ HHPopMaImoHHbIX TexHonorui (IMK-11);

KOHCOPUMYMHAS 1eSITeIbHOCTD:

- CIOCOOHOCTh K B3aUMOJIEHCTBHIO B paMKax MeEXAYHapOJHBIX IPOEKTOB U CETEBBIX
COOOIIECTB B 00JIACTH MPHUKIAIHON MaTeMaTHKH U HHPOPMaIMOHHBIX TexHoaorui ([TK-12).

B pe3yabTaTe ndyyeHus1 y4eOHOM M CHUIIMHBI CTYACHT J0JI2KEH

3Hamy:

® pa3IMYMe MEXIYy MHCTUTYHHNOHAIBHBIMU M HEMHCTUTYLIMOHAIBHBIMHA MOAXOJAaMH K
(hopMUPOBAHUIO U XPAHEHUIO KPUTHYECKON MH(GOPMAIIHH;

® HEMHCTUTYLMOHAJIbHbIE MEXaHU3Mbl ()OPMHUPOBAHUS PACIIPEIEIEHHOTO JOBEPUs Ha
0a3e pacIpeesIeHHbIX PEECTPOB;

® IIPUHLUIBI PAOOTHI AITOPTUMOB KOHCEHCYCA;

e (a30BbIE MEXaHU3Mbl U AITOPUTMbl (PYHKIMOHUPOBAHMS PaCHpPEIEICHHbIX
peecTpos;

® CICLUUAIbHYI0 TEPMMHOJIOTHIO, CBSI3aHHYIO C CO3JaHHEM H IPUMECHEHHEM Ha
IIPAKTUKE  TEXHOJIOTMM  OJIOKYEHH, KpPUIITOBAIIOT, CMapT-KOHTPAaKTOB MU
KOJUIEKTUBHOI'O MHBECTUPOBAHUS;

® BO3MOJXKHOCTH, IPEHMYINECTBA W OIPAaHUYEHUS TEXHOJIOTUH pPaCIpPEICICHHBIX
pEECTPOB, a TAKIKE NEPCIEKTUBBI X IPUMEHEHUS;

® OCHOBHBIC NPUHLMIBI U TpeOOBaHUs, MpPEIbSIBIAEMblE K IPOEKTHPOBAHUIO
COBPEMEHHBIX IUIATEKHBIX CUCTEM;

e cdepbl 1 0COOEHHOCTH UCIIOJIb30BaHUS CMapT-KOHTPAKTOB;

ymembp:

® pa3nuyaTrh NOHATHUS TOKEHA U KPUIITOBAJIIOTHI,

® OpPUEHTHUPOBATHCS B AJITOPUTMAX KOHCEHCYCA U UX OCOOEHHOCTSIX;

® Dpa3nuyaTh TUIBl  COCTaBJSIOIMX  apxuTekTypsl Blockchain-cetm u  ux
(yHKIMOHATIBHBIE BO3MOXKHOCTH;

® JCIIOJIb30BAaTh ONBIT IPUMEHEHHUSI CUCTEM JJIEKTPOHHBIX JIEHET HA IIPAKTHKE;

® OLEHUBAaTh BO3MOXXHOCTH HCIIOJIb30BaHUSl pacCIpEACICHHBIX PEECTPOB B paMKax
KOHKPETHBIX OM3HEeC-Moeme;

® UCMOJb30BATH TEXHOJIOTHIO OJIOKYEHH B pa3paboTKe MPOrpaMMHBIX PELIECHHIA;

enadems:

e CIeIUATbHON TEXHUYECKOW TEPMUHOJIOTHEN B TaHHOM cdepe;

e npuHuunamu nocrpoenus Blockchain-cereii;
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® HaBBIKAMM B3aUMOJCHCTBHUS C AIEKTPOHHBIMU KOIIEIbKAMH;
® HABBIKAMM HAXOXKJCHUs AHAJOTHHA MEXIYy IIOCTaBICHHOM 3aJayedl U  yKe
CYILLECTBYIOIIUMHU PELICHUAMM;

® HaBbIKaMH

3P PEeKTUBHOTO

o0Ilero aHajM3a BO3MOXHOCTEH  NPHUMEHEHUS

pacrpeiefieHHbIX PEECTPOB /ISl PEIICHHUS] KOHKPETHBIX 33]1a4.

4.  COIEPXAHHUE JMCIUIIVIMHBI U ®OPMbI OPTTAHU3ALIUN YYEBHOI'O

MPOLIECCA

IHopsakoBbI HOMEP U TeMa

Kparkoe conepxkanue TeMbl

Cooeporcamenvhotii Mooyab 1. Ikonomuueckue 0CHOGbL U NPEONOCHUIKU CO30AHUSA
KPpUNMOGAIION U MEXHO102Ul DJ10KYEellH

Tema 1. JleHbru v miaTexHbIe
cHcTeMbl. BHbI TIaTeXHBIX
CUCTEM, UCTOPHUS UX PA3BUTHUSL.

baprepnasi, mMoHeTHas, OymMakHass M YEKOBas IUIATEKHBIE
CHCTEMBI: IPEUMYIIECTBA U HepocTaTku. [narexxnas cucrema
AJIEKTPOHHBIX KOWEIbKOB. [[pHunHBI MOSBICHUS KOHUEMIINU
KPUNTOBAJOTHI.

Tema 2. Kornemnmmus

CymHocTh OUTKOMHA Kak U(POBOI BaTIOTHI U €0 CBOMCTBA.

KPHIITOBAIIOT. DKOHOMUYECKUN | POpMHUpOBaHHE CTOMMOCTHU OUTKOMHA: crpoc 51

acIeKT OMTKOUHA. MIPENTIOKEHHUE. ConpnanbHO-3KOHOMHYECKHE (akTopsl,
BJIUSIIOLIME Ha CTOUMOCTh OUTKOMHA.

Tema 3. Buasl cucrem [lonarne  ynpaBnenus. Buabl cucreM — ynpaBieHHS:

YIpaBJIECHUS.

LIEHTPAJIN30BaHHAsA, JCLCHTPAIN30BaHHAs U paclpeeIeHHas]
cuctemsl. [IpenMyiiiecTBa 1 HEJOCTATKH.

Tema 4. OCHOBEI CUCTEMEI
OJIOKUYEHH

Koumemnmus OJIOKYEIH. OCHOBHEIE CBOICTBA U

MIPEUMYIIECTBA OJTOKYCHH.

Tema 5. busnec-cpena
CTPYKTYPHBI OJOKYEIHH

busnec-cpena cTpykTyphl OJIOKUEHH, CTaauu Tpollecca ee
OPUHSITHS U UHBECTHUIINH

Tema 6. Moenb aBTOJIM3MHTA

OCHOBHBIE DJIEMEHTHI  CHCTEMBI
ABTOJIM3MHIa Ha OCHOBE OJIOKYEHH

aBpToIM3uHra. Moaenn

Tema 7. 3HaunMBIe TUYHOCTHU U
KOMIIaHHUU CUCTEMBI OJIOKYEH

HanbGonee 3HaunMble /IUYHOCTH B CHUCTEME OJIOKYEHH.
KomMmnanuu, ucrosp3yrone 0JIOKYeHH

Coodeprcamenvhuvlit MOOYb 2. ApxumeKkmypa u mexHo102uiecKue acnekmaul pacnpeoeieHHbIX

peecmpos

Tema 8. Kpunrorpaduueckue
OCHOBBI KPUIITOBATIOT

Xem-QpyHKUMM H HUPPOBbIE MOIMNUCH, HX CBOIiCTBA U
OCOOCHHOCTM  NpUMEHEHUss Ha mpakTtuke. [Ipumepsl
MOCTPOCHHUS MPOCTHIX KPUITOBAIIOT

Tema 9. MexaHu3MBbI
JeneHTpan3anuu butkonna

Jeuentpanu3zanus B ceTd butkonH. MexaHu3Mbl JOCTUKEHUS
pacnpeneneHHoro Koucencyca. CTUMYIHPOBAHUE Y3JIOB CETHU:
miaTa 3a co3laHue OJloka W TpaH3aKIMOHHAs KOMHCCHS.
[TonsTue maliHuHTA.

Tema 10. Tpanzakuuu
butkonna

Tpanzakiuu OuTkoWHA. 3aroyioBOK. CKPUNTOBBIM  S3bIK
OuTKOMHA U ocoOeHHOCTH ero ucnoin3zoBanus. MULTISIG.
[Ipumepbl MpakTHYECKOTO MPUMEHEHUs CKPUIITOB OUTKOUHA.
MexaHu3M  OPUCOEAVMHEHHS] HOBBIX  Y3JIOB K  CETH.
OrpaHuyeHus, CylleCTBYIOIINE B C€TH bUTKOUH.

Tema 11. Xpanenue u
UCIOJIb30BaHNE OUTKOMHOB

CnocoObl XpaHCHHUA OMTKOMHOB: JIOKAJIbHOC XpaHCHHUC,
XO0JIOAHOC U TOopsdaYeC XpaHUJIMUIIA. CnocoObl pa3aciicHud
CCKPCTHOTO KJIF0OYa Ha 4YacCTH. OcobeHHOCTH pa6OTBI C
OHHaﬁH-KOmeHBKaMH, 6I/ITKOI/IH-6I/Ip)KaMI/I, IJIaTCKHBIMU




CepBUCAMU.

Tema 12. OcobeHHOCTH
MaWHUHTA.

Ienmn wm cnoxHocTy MaviHuHra. IlokoseHus ammapaTHOTO
obecrieyeHus Juis MaWHHMHTA: IIEHTPAIbHBIE IPOLECCOPHI
o0miero Ha3HA4YECHHUS, GPU, [IPOrPaAMMUpPYEMBIE
I10JIb30BATEIIEM BEHTHWJIBHbIE MaTpHLbI, ASIC.
DKOJIOTUYEeCKHE  acleKThl ~ OWTKOMH-MaiHuHTa.  [lyIner
COBMECTHOTO MAaWHUHIa: LEIU CO3/aHus U OCOOEHHOCTH
pacnpenenenus: Bo3HarpaxiaeHus. CTpareruy, npuMeHseMble
MailHEpaMHu.

Tema 13. OcHOBBI
AHOHHUMHOCTH

ITonsitne anonuMHOCTH. CIIOCOOBI YBCINYCHHUA aHOHUMHOCTHU
B ceTH butkouH. JleneHTpanrn30BaHHOE U LIEHTPAIU30BAHHOE
MHKIIWPOBAHUEC. AnonnMHas KOMMYHHUKAIIMOHHAA CCTh Tor.

CooeporcamenbHulii MOOY1b

3. Couyuanvhbie (haxmopul 610K4€eliNA U KPURHOBATIIOM

MEXAHUIMDBL PECY/IUPOBAHUA, 603MONHCHOCHIU NPDUMEHEHRU, NEPCREKMUBDLL DA3Z6UMUA

Tema 14. Bnusinue o61miectsa,
MOJINTUKU U 3aKOHO/IaTeIbCTBA
Ha cucreMy butkonn

JIoTOBOpPEHHOCTH, HAa KOTOPHIX OCHOBaHAa cHCTeMa BUTKOWH:
JAOTOBOPCHHOCTH (6} IIpaBUJIaX, HUCTOPUH, OECHHOCTMU.
[Iporpammuoe obGecnedenue Bitcoin Core. MexaHu3MbI
peryiupoBanus CHUCTEMBI butkonn co CTOPOHBI
MIPaBUTEIIbCTBA.

Tema 15. AnbrepHatussl Proof
of Work

Ocobennoctu anroputMoB PoW wu T1peboBaHuS K HUM.
AJNbTEpHAaTUBHBIE AJITOPUTMBI: AJITOPUTMBI C 3aIUTOM OT
ASIC, anropuTmsl, NpensTCTBYOIINE 00bEIUHEHUIO B YIIbI,
COLIMAIIBHO IOJIE3HBIE QJIITOPUTMBIL. OcobenHoctu
BbluMcIeHUsT Scrypt. BupTyaibHbIii MaliHUHT: JTOCTOMHCTBA,
HEJOCTaTKH, IEPCIEKTUBBI Pa3BUTHS.

Tema 16. [IpakTuka
ucrnoJib3oBanus butkonna B
pa3HBIX 00JaCTIX

be3onacHoe mpocTaBieHHE IITaMIa BPEMEHH: OCOOEHHOCTH
npUMEeHEeHUs U peanuzanuu. [IpakTudeckoe npuUMeHEHUE
CBOMCTB buTkoWHa: opraHu3anusi W NPOBEICHHUE JIOTEPEH,
OusneTsl, 1BeTHbIE MOHEThI. CyIIHOCTh pbIHKA MPOTHO30B U
aHaJIM3 BO3MOXKHOCTHU €ro noctpoeHust Ha 0aze butkounHa.

Tema 17. DKOCUCTEMEI
KPUIITOBAJIIOT

[Ipumepsl adbTKOMHOB: HEWMKOWH, JIAUTKOWH, NUPKOUH,
norukouH. CrnocoObl  CpaBHEHMsI  IbTKOUH-OMpPX U
ocobeHHOCTH uX paboThl. CyIIHOCTH COBMECTHOTO MaifHUHTA.
ATOMapHbI€e CBOIBI KAK METOJ] 0OMEHa pa3HbIX aIbTKOWHOB.

Tema 18. byayiee butkonna

Craryc cuctembl OJIOKYEHH, MEPCIEKTUBBI Pa3BUTHSA. Y MHas
coOCTBEeHHOCTh. PempeseHtamuss u atomapHOCTh. [lyTm
WHTErpai OJIOKYEHH: MPSIMOE HCIOJIb30BaHUE OJIOKUYEHH,
BCTpaWBaHUE, caliTueiiH, aJIbTKOUHBI. Peanuzanus
KpayadaHIUHra ¢ MOMOIIbIO TeXHOJIOTUH Onok4ueiH. [lmtockt
Y MUHYCBI JCLIEHTPAIN30BaHHBIX TEXHOJOTUN B CPABHEHUHU C
TPAJAUITMOHHON CHCTEMOM.
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Temaruueckuii mjian

KoaundecTBo 9acoB

OuHas popma o0ydeHUs

3aounas popma ob6yuenust

B T.4. B T.4.
Ha3sBanus coaep:xaTejbHbIX ol 2| & = o 2| F e
= o S| 2|5 o 598 o S| |5 s =
MOIYJIEH U TEM = S| 9| al 8 § g £ = 3 ol 2 g g
8| El 2l els8grd 8| E| &| 58 &S
2| 5| 2| gl 8'¢ g 2 2 £| | S =
2| El s|28=5 98 = 2 = s| =8 =5 &8
5 El & o Q () > o o A
Sl % 9l ® F = = = | & ®l BE W
Ol = d Hd < ©| 5 8 Ha
2 S| = T & S| 3 oo
= =l o = =) = o =
Tema 1. JleHbru v rmiaTexHbie
CHCTEeMEI. BHabI IIIaTeKHBIX 6 11 4
CUCTEM, UCTOPHUS UX PA3BUTHL.
Tema 2. KoHIemnus: KpUNTOBAJIOT. 6 111 4
OKOHOMUYECKHI acleKT OMTKOWHA.
Tema 3. Buspl cucteM yrpaBiieHHUs. 6 1|1 4
Tema 4. OCHOBBI CHCTEMEI
OJIOKYCHH 6 1)1 4
Tema 5. busHec-cpena CTpyKTyphl
. 6 111 4
ONoKUEH
Tema 6. Moenp aBTOJIN3UHTA 6 1)1 4
Tema 7. 3HaunMbIe TUYHOCTH U 5 111 4
KOMITAHHH CUCTEMBI OJOKYCHH
Hmozo
no cooepxycamenvhomy mooyaw 1 | 42 | 7 | 7 28
Tema 8. Kpunrorpaduuaeckue 6 111 4
OCHOBBI KPHUIITOBAJTIOT
Tema 9. MexaHu3Mbl 5 111 4
JEeleHTpanIn3anuu butkonna
Tema 10. Tpanzakuuu butkonna 6 111 4
Tema 11. XpaHenue u 5 111 4
HCIIOJIb30BaHKE OMTKOMHOB
Tema 12. OcoOeHHOCTH MalHUHTA.
6 1|1 4
Tema 13. OcHOBBI aHOHUMHOCTH 6 1|1 4
Hmozo
no cooepiicamenvomy mooyaro 2 | 36 | 6 | 6 24
Tema 14. Biusinue o0111ecTBa,
IMOJINTUKYU U 3aKOHOJATeIHCTBA Ha 6 1|1 4
cucreMy butkouns
Tema 15. AnsrepHatussl Proof of
6 1|1 4
Work
Tema 16. [IpaxTika uCHoap30BaHUSA 5 111 4
butkonHa B pa3HbIX 001acTIX
Tema 17. DKOCHCTEMBI
6 1|1 4

KPHUIITOBAJIIOT




Tema 18. bynymee butkonna 6 11 4
Hmozo

no cooepycamenvuomy mooyno 3 | 30 | 5 | 5 20

Bcezo no oucyunnune 108 | 18 | 18 72

5. METOJUYECKHUE PEKOMEHJIAIUU IJISI IPOBEAEHUA
JIEKHUMOHHBIX, IPAKTHUYECKHUX U JIABOPATOPHbBIX 3AHATUU

Tempbl JIeKIITUOHHBIX 3AHATHI

No Koauuecmeo
wn Hazeanue memut waCo8
1 [[denbrum m mmarexHble CUCTEMBL. BHIBI TUIATEKHBIX CHUCTEM, UCTOPHS HX 1
Pa3BHUTHSL.
2 |KoHrenmus KpUnToBaIIOT. DKOHOMUYECKUH acIieKT OMTKOMHA. 1
3 |Bumsl cucteM ynpaBlieHUS. 1
4 |OcHOBBI cHCTEMBI OJIOKYCHH 1
5 |busHec-cpena CTpyKTyphl OlOKUEHH 1
6 |Mogens aBTOJIM3UHTA 1
7 [3HaumMBbIe TMYHOCTH M KOMIIAHUN CHCTEMBbI OJIOKYCHH 1
8 [Kpunrorpadudeckre 0CHOBBI KPHIITOBAIIOT 1
9 |MexaHu3Mmsl IenieHTpanu3anuu butkonHa 1
10 |Tpanzakiuu butkonHa 1
11 |XpaHeHue 1 UCIOJIH30BaHNE OMTKONHOB 1
12 [OcoGenHocTy MaitHUHTA. 1
13 [OcHOBBI aHOHUMHOCTHU 1
14 |BnusiHME 00IIeCTBa, TOJUTUKHU U 3aKOHOJATEIIbCTBA HA CUCTeMy buTkonH 1
15 |AnbrepratuBsl Proof of Work 1
16 |[IpakTuka ucnosb3oBaHus bUTKOMHA B pa3HBIX 00JIaCTAX 1
17 |9xocucTeMbl KPpUITOBAIIOT 1
18 |bynymee butkonna 1
BCEI'O 18
TeMbl NpakTHYECKUX 3aHATHI
o Konuuecmeo
wn Hazeanue memut 4aCos
1 [OcHoBHbIE 351eMEHTBI CUCTEMBI BUTKOMH U OJ0KUEHH 1
2 |HMccnemoBanue cTpyKTYphl O10K4eiiHa ¢ momornbio Blockchain Explorer 1
3 |Crpykrypa Onoka Ornokueiina butkoun 1
4 |CtpyKTypa TpaH3aKIIHii 1
5 |CTpyKyTpbl JaHHBIX JJIs IPEICTaBICHHS 2JIEMEHTOB OIIOKYEiTHA 1
6 |[Ipunoxenue Bitcoin Core u ero BO3MOXHOCTH 1
7 |TectoBblie cetu butkonna 1
8 |KimmeHTCcKue MpUIIOKEHUS U UX OCHOBHBIE BO3MOKHOCTH 1
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9 [Anropurmsl xemmpoBanus cemerictBa SHA 1
10 |lucppoBanue ¢ OTKPHITHIM KIIOYOM 1
11 |[l'enepauus karoueit. MexaHu3Mbl CO3AaHUS MOMTUCEN 1
12 |3apmaua Proof of Work. Onenka ciiosxxHOCTH 1
13 [MaitauHT 1
14 [[Tomyyenue uctopuu TpaH3aKUUi U OajlaHCa TPaH3aKLIMM 1
15 |KpunroBamora Ethereum. Crpykrypa u onepauuu B Ethereum 1
16 |Cmaprt-koHTpakThl. 36k Solidity 1
17 |Pa3paboTka cmapT-KoHTpakToB B Remix IDE 1
18 |Pa3BepThIBaHME CMapT-KOHTPAKTOB 1
BCEI'O 18
6. METOAUYECKHUE PEKOMEHJAIIMU ITO OPTAHU3ALIUN
CAMOCTOSATEJBHOU PABOTHI CTYJAEHTOB
Opranusanusi caMoCTOsITeIbHON padoThbl CTYIEHTOB
Ne Konuuecmeo
i Ha3zeanue memoi waCos
1 [Texnosorus 60K4Y€iH U JELIEHTPAIU30BAHHbIE MPUIIOKEHUS 4
2 [[IpuBaTHBIE U TyOIUYHBIE OJIOKYCHHBI 4
3 |CpaBHuTenpHas XapakTepUCTHKA TPAAWIWHHBIX OAaHKOBCKHI OHJIAIH- 4
TpaH3aKIMK U TpaH3aKIMil B ceTh bUuTKkonH
4 |[TomHble HOOBI M OOIErYEHHBIE KOIIIEILKA B CETH BUTKOUH 4
5 |brmokyeiH U ero BO3MOKHOCTH 4
6 [Toxenmsamus u ICO 4
7 |Dopmar kitoueit B butkonn 4
8 |Dopku butkonHa 4
9 |Xpanenue u 06pabOTKa KIIFOUEH B KPUITOBATIOTHBIX KOIIEIbKaX 4
10 |Mepapxuueckas reHeparus KIrJen 4
11 |Pay-to-Script-Hash agpeca u nynsrunoanucu B burtkoun 4
12 |AnpTepHaTuBHBIE (GOPMATHI IPEACTABIICHUS] OUTKOUH-aIPECOB 4
13 [PKu3HEeHHBIN MUK TpaH3aI[KUMA 4
14 |[Iporoxon Segregated Witness 4
15 [ObmeH coolmeHusMu Mexay y3iamu butkoun-cetu 4
16 [TexHonoruu moBceMeCTHON TOKEHU3AUU 4
17 (Bugpl aTak u peuieHus Ui UX NpeoTBpalieHus B butkovnn 4
18 |MeToapl MOCTPOCHUS KPUNTOTPAPUIECKUX 0053aTEIIbCTB 4
BCEI'O 72

7. WHIAUBUIYAJLHBIE 3AJAHMS

NuauBuayanbHas padora
CTPYKTYPA BJIOKYEHHA BUHTKOHHA H A3bIK BITCOIN SCRIPT
Henab: monmydyeHne NpPaKTUUYECKUX HABBIKOB pPalOThl ¢ OnokueliHoM buTkowHa, aHamu3za
XapaKTePUCTUK Pa3IMYHbIX OJIOKOB W TPaH3AIKUI U CO3JJaHUs CIICHapHeB Ha si3bike Bitcion Script
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3aganuda:

1. Onpenenute BpeMs CO3[aHUsI M Xell OJI0OKa B OCHOBHOMW ILierouke OnokueliHa buTkowH,
Haxosuierocs Ha Beicote N=350738.

2. Onpenenute BpeMsi  CO3JaHUS W BBICOTY OJI0OKa CO  3HAYCHMEM  Xella
000000000a529eeb7c75b4facal5f48ef712eb70ce6dc28b8c4df5¢c907c19bb4.

3. Onpenenute KOJMYECTBO TpaH3akKiUii B Oioke Ha BbicoTe 364077 m xem coinbase-
TpaH3aKLUU 3TOro OJIoKa.

4. Onpenenute xem Onoka Ha BbIicOTe 296878 M Mo 3amakOBaHHOW BepcHM IenH Dbits
MaKCUMaJIbHOE [OIyCTUMOE 3HA4YeHHE Xella 3TOro OJoka. YOeaurech B TOM, YTO Xeml HeE
MIPEBHIIIAET MAKCUMAIBHO JIOITyCTUMOTO 3HAYECHUSI.

5. Onpenenure BbICOTY Ol0Ka, B KOTOPOM HAaXOJUTCS TPAH3aKLMs CO 3HAYCHUEM Xellla
2d6bac2ef23e771b018870ca5106948{d9106648a0ecaaa91dda78a9b3¢c71684, KoIM4eCTBO €€ BXOI0B
Y BBIXOJIOB, IX CTOUMOCTb, a TAK)KE CBSI3aHHbIE C HUIMH aJpeca.

6. C moMompro KanbKyssTopa https://cse.buffalo.edu/blockchain/blockhash.html mposepbre
Jutst OJ10Ka, HaxoAsIerocs: Ha BeicoTe 313682, KOppEeKTHOCTh BHIYUCIICHHS €ro xema. JlaHHbie 1is
OTMETKH BPEMEHH BBOJHUTE C YYETOM Ballero TEKymero 4acoBoro mosica. [lomdepure mroboe
Ipyroe 3HAYeHWEe nonce s JTOro OJoKa, KOTOpoe oOecreynBaeT 3HA4YeHHE Xela C
COBIIAJAFOIIMMHU JIByMsI IEPBBIMH IIECTHAIIATEPUIHBIMA IIUPPaMH.

7. dns Ka)JIoTO BXOJIa TpaH3aKINN co 3HaYCHHUEM xemra
c659f0dab6b93600467372ee5563af8e2100ed5548559¢cb1275¢cf02b2afcb4fa  ykakute, B Kakou
TpaH3aKIMK OBUT TIOJTYYeH COOTBETCTBYIOIINN JaHHOMY BXOJY BBIXOJ (XEII TPaH3aKIUW) U HOMEP
ATOTO BBIXOJa (BBIXObI HYMEPYIOTCS C HYJISI).

8. Hamumure crienapuit Ha Bitcoin SCript, KOTopsiii yrmopsouuBaeT Mo HEyObIBAHUIO TPH
BEPXHHX 3HAUYEHUS B CTEKE.

8. KOHTPOJILHBIE BOITPOCHI K TIPOMEXYTOYHOM ATTECTAIIUHA

1. [lepeuncnure HamboJiee >KelaTelbHBIE CBOMCTBA JeHer. KakuMu W3 STHUX CBOWCTB
00J1a1at0T JCHBI'M B PA3IMYHBIX IJIATEKHBIX CUCTEMAX.

2. JIoJDKHBI JI IEHBIH 00513aTEIPHO UMETh BHYTPEHHIOI0 CTOUMOCTH?

3. B pe3yabpTare 4ero mosBISIOTCS JA0JATOBBIC OTHOIIEHUS B IPUMUTHBHBIX OOIIECTBAX ?

4, Kakyie (QYHKIIMU BBITIOJHSAIOT JEHBIHM B COOTBETCTBHHM C 3aKOHOJATEIHCTBOM O
0aHKOBCKOM cuctemMe?

5.C dyem cBszaHa mpoOnemMa JABOWHOM TpaThl B CHUCTEMax JJICKTPOHHBIX IUIATEXEH H
KPHUIITOBAJIIOTAX ?

6. HazoBuTe 0CHOBHBIC MEXaHU3MbI (DOPMUPOBAHUS CTOMMOCTH KPUITTOBAJIIOT.

7. OnumuTe MexaHu3M OJI00pEHUs TpaH3aKIUi B CETH BUTKOMH.

8. B uem 3akirouaercs uzest pacupeesieHHOTo KOHceHeyca?

9. VKakuTe OCHOBHBIC XapaKTCPUCTUKU CHCTEMbl BHUTKOMH, KOTOpBIE MOICPKUBAIOTCS
MIPOrPaMMHBIM 00ecTieYeHUEM 1 YYaCTHUKAMU CETH.

10. Ilepeuncnure BUABI CHCTEM OTHOCHUTEIBHO THIA YIPABJICHHUS, HPHUHITOTO B HUX.
VYkaxuTe MpeuMyniecTBa 1 HEJOCTaTKHU KaXKJOT0 TUTIA YIIPABIICHUS.

11. Tlepeuncnnte OCHOBHBIE TPEOOBAHUS, KOTOPBIC MIPEIBIBISIOTCS K XeII-(yHKIIHSIM.

12. OnummTe MeXaHW3M 0053aTeNbCTB, MOCTPOSHHBIX C HCIOJB30BAHUEM 3JIEKTPOHHOM
MOJITMCH U Xella.

13. Uto Takoe xemi-yka3zaTelb U KaK OH UCHONB3yeTcs pu (JOPMUPOBAHUU OIOKOB?

14. Onumute CTpyKTYpy AepeBa Mepkiia U ero OCHOBHbIE CBOMCTBA.

15. OnummuTe mpoiiecc MaHUHTA, KaKylo 3a7a4dy JOJDKEH pellaTh MaiHep Ui MOTy4eHUs
BO3HarpaKJaeHus?

16. B ueM 3aknrovaercst uAest XOJIOHOTO U TOPSYEro XpaHuiauma?

17. Ha yeM ocHOBaHa KOHIIENIUs pa3esieHus] Kitouei? OnUInTe ee MeXaHu3M.

18. [lepeuncnure npeuMyiecTBa U HEAOCTATKH OHJIANH-KOIIEIIbKA.
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19. [yst vero MaitHepBbl OOBEIUHSAIOTCS B MYJIbl M HA KAKUX MPUHITUIAX OCYIIECTBIICTCS HX
JIESTEILHOCTD ?

20. IlpuBemuTe MpUMEpPHl KEHCOB B KOTOPBIX YAOOHO HCIOJB30BATh IIepeaapecaliuio,
CJIETIbIE TOHCH, 3eJICHBIC aJpeca, MUKPOTPAH3AINH, MYIbTHIIOIITUCH.

9. OBPA3EL MOAYJBbHOI'O KOHTPOJIA

TrOY BIIO «JIOHEIKHUA HAIIMOHAJIbHbIA YHUBEPCUTET»
@akynbTeT MaTeMaTHKH U MHPOPMAMOHHBIX TEXHOJIOTUH

Hanpasnenue noocomosxu:  01.04.02 Ilpuxknaonan mamemamuxa u ungpopmamuxa
Maeucmepckas npocpamma: Ilpuknaonas mamemamuka u ungpopmamuxa

IIpoepamma noocomosku: aKademuueckas mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna Coepemennvie npoodIemMbl NPUKTIAOHOU MAMEMAMUKU U
UHGoOpmamuku

MOAYJBbHAS KOHTPOJIbBHAS PABOTA, Yacts 1
BAPUAHT Nel

1. B xakoM rojy ObLIHM OIpeieeHbl U OMyOIMKOBaHbl TPOTOKOJ M MPUHIMIIBI pa0OTHI CUCTEMBI
butkonn?
2. Kakoii n3 BHJIOB TUTATEKHBIX CHCTEM 00ECIICUNBACT CAMYIO BEICOKYIO CKOPOCTh ITPOBEICHUS
rIaTexen”?
3. [lepeuncnure MPEeUMYyIIECTBA U HEJTOCTATKU OAPTEPHOU IIATEIKHOW CHCTEMBI.
4. B yeM OCHOBHOM HEJIOCTATOK TUIATEKHOM CHCTEMBI SJIEKTPOHHBIX KOTIECIHKOB?
5. B xakom ciyuae TpaH3akius B ceTh bUTKOWH cuuTaercst 0J00peHHO?
6. Kakum uncioM MoOKeT BeIpaXaTbCs BEIMUMHA I1aTexka B cucreme butkonn?
7. [lepeuncnure OCHOBHBIE COITUAIIBHO-3KOHOMUYECKHE (DAKTOPHI, BIUSIONINE Ha CTOUMOCTD
OUTKOUHA.
8. OxapakTepu3yiTe IpoIecc MAaHIMHTA ¢ TOYKH 3PEHUS HATUYHS KOHKYPCHIIMH U THTIA
yIpaBJIEHUS.
9.Kak Ha3pIBaeTCsl BIACTh WM MPaBO OTJABaTh MPUKa3bl, IPUHUMATh PEUIeHHs U TpeOoBaTh
ITOBUHOBEHHUS?
10. K kakomy THITY CUCTEM OTHOCHUTCS OaHKOBcKas cuctema Jlonenkoit Hapoanoii Pecryomuku?
11. HazoBuTe OCHOBHBIE IPEUMYIIIECTBA LIEHTPAIN30BAHHBIX CUCTEM YIIPABJICHHUS.
12. Oxapakrepusyiite cucteMy OJIOKUYEHH C TOUKH 3PEHUS MOCPETHUKOB, HEPAPXHH, TOBEPUS U
peKHMa JI0CTyIa K HHGOpManuu (ee YTCHHs/3aIKCH ).
13. T'ne rpanutcs nHGOpMAIUs O CTPAXOBKE MAIIMHBI B CXEME aBTOJIU3MHIa Ha OCHOBE OJIOKYEHH?
14. Yto goctoBepHO u3BeCTHO 0 TU4HOCTH CaTtoun Hakamoro?
15. Yem 3anumaercsa komnanus Lazooz?

MOAYJIbHAS KOHTPOJIBHAS PABOTA, Yactb 2
BAPUAHT Nel

1. OxapakTepu3yliTe MHOXECTBO PE3YJIbTATOB BHIYMCICHHUS XEII-()YHKIIUH.
2. Kak Ha3bIBaeTCsl CBOMCTBO 3alIMIIEHHOM XemI-(PyHKIMM, KOTOpOE HCKIIOYaeT 4TO KTO-TO M3
Xen-(yHKIUH MOJTyYUT ONPEAETICHHOE BBIXOIHOE 3HAUeHue Y?
3. UTo HEOOX0IMMO c/ieaTh 3J0YMBIIUIEHHUKY, €CJIM OH XOYeT MOJ/Ie/IaTh JaHHbIE B OJHOM U3
610K0B JiepeBa Mepkiia?
4. Kak 0JDKeH MOCTYNUTH y3el B paMKax paboThbl MPOTOKOJIA paclpeieIeHHOr0 KOHCEHCYca, eCIH
OH MOJIy4uJ OJIOK, KOTOPBIH COJIEPKUT TPAH3AKIIUU C KOPPEKTHBIMU KPUNTOTpahuIecKUMU
MOIMUCIMU?
5. VKaxXuTe MPUYUHBI, 110 KOTOPHIM BUTKOMH crloco0eH JOCTHYb KOHCEHCYCa Ha MPAKTHKE,
BOIPEKU TOMY, YTO B OOIIEM 3TO JIOBOJIBHO CIIOXKHAs 3a/1a4a’?



13

6. Kak B TepMuHax cuieHapueB MPOBEPSETCS TO, YTO TPAH3AKIIHUA MOKET OBITh YCIIECIITHO
3aBepIieHa?

7. Kakue rpynmsl HHCTPYKIUH MOAJIEpKUBAECT CKPUIITOBBIN 51361k buTkomHa?

8. Dnuc miatut 3a ycnyry boOy, ncnons3ys MUKpoTpaH3akuui. Eciiu oHa BHE3aITHO OTKIIFOUUTCS,
He npenynpeauB boba, W mepecTaHeT nepechbUIaTh OIUIATy, YTO MOXKET caenaTh boO B Takoit
CUTYaIu?

9. Kak 10mKHBI OBITH pacIipeiesieHbl CPEACTBA MEKIY TOPSIYUM M XOJIOHBIM XPaHHITUIIEM ?

10. bupxa myOnuKyeT BaluAHYIO TpaH3akuuio ¢ nepeBogoM 10 000 GuTkOMHOB cama Ha ceOsl.
3arem Ouprka NOINKCHIBACT CIYyYallHO CrEHEPHPOBAHHYIO CTPOKY CBOUM 3aKPBITBIM KIIIOUOM,
KOTOPBIM ObliIa rmoanucana npeasiaymas Tpan3akius B 10 000 6uTkonHOB. 3adeM 3To jenaercs?
11. Kakue ocHOBHbIE (PAKTOphI HEOOXOJWMO YYHTHIBATH IPHU OIPENEICHUH PEHTA0CTHHOCTH
MaiiHUHTra?

12. Yto MoKeT 03HAYaTh HECBSA3aHHOCTh B BUTKOWH?

13. B kakom ciry4ae moJib30BaTeNb CeTH Tor MOKET MOTEepsATh 0€30MacHOCTh TepeIadn
WH(pOpMAIIUHU TTI0 TIEMU MapIIPyTU3aTOPOB?

14. Kakoit Mexanu3Mm wucnoib3oBas IllenkoBeiii myTh, 4TOOBI MOTHBHUPOBATH YYAaCTHUKOB Ha
BEJICHUE YECTHBIX CICIOK?

15. Tepeuncaure TpeboBanus k anroputmam Proof of work.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl TEOPUH YIPYTOCTH U BBIUMCIUTEIbHOW MAaTeMaTUKU UMEHH
akanemuka A.C. Kocmomamuanckoro, mpoTokost Ne OT « » 20 T.

3aBenyromuii kadenpoit
[IpenonaBarens

Kpurepun onieHuBaHus MOAYJbHOI0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo o6annos
gacth 1, 1-15 o 2 Oaja
gacth 2, 1-15 o 2 Oaja

Bcezo 60 oannoe

10. KPUTEPUU OIEHUBAHMUSA

Ilo xypcy mpeanosiaraercs NpOBENCHUE MPOMEXYTOUHOM aTrTecTaluy B BHJIE MOJYJIBHOTO
KOHTPOJIS, COCTOSIILIETO U3 JIBYX YacTeH, BBIIOJIHEHNUS WHAUBUIYaIbHOMN pabOThI U 3a4eTa.

WnpuBuayaneHas paboTa oleHUMBaeTcss McXols U3 MakcuMaibHbiX 30 OamioB. Kaxnas us
qyacTeil MOJYIbHOTO KOHTPOJIS COAEPKUT TECTOBOE 3ajlaHue, cocrosimee U3 15 BompocoB Mo
pa3NUYHBIM TeMaM, U OLIEHUBAaeTcs McXolsd M3 MakcuMmanbHblX 30 OamnoB. MHauBuayanbHas
TBOpYEcKas paboTa CTYAEHTOB MpeAIoaraeT MoAroToBKy JOKIaaa UK pedepara Ha OJIHY U3 TEM,
IIPEJCTaBICHHBIX B pa3jiesie 6 HacTosIel paboyell mporpaMmel, U olieHnBaeTcs B 10 6aos.

3aueT cHalT CTYAEHTHI C LENbI0 MOBBIIEHUS pelTHHra. OLEHKa 3a CEMECTpP BBIYMCIIAETCS
KaK MaKCHUMaJlbHas U3 IOJYYEHHBIX 3a CEMECTP M Ha 3a4€T€ U BBICTABIIIETCA COIJIACHO LIKAJe,
npuHsaron B JlonHY.

Pacnpedenenue 6annos, Komopvie MOZynm ROJIYUUMb CIYOECHHIbL
6 npoyecce uzy4enus OUCYUNIUHbBL

OpranuzannoHHo CPC Bcero
yueOHasi padoTa (Muausuayansuasi | Moayabublii | MuauBuayaibHas
CTyleHTa padora KOHTPOJIb | TBOpYeckasi padora
Max 0 GamioB max 30 6ammoB  |max 60 6amtoB| max 10 Gaos 100 6amnoB
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HIOJI'OTOBKA JIOKJIa/a
i pedepara

IlIkana coomeemcmeus 6an/106 HAUUOHAILHOIL WIKATIE

Ounenka Ouenka no OueHka 1o rocy1apcTBeHHOM 1IKaJIe Ouenka no
no mkaje | 100-6amnbHoi (3k3amMeH, 1M PepeHUPOBAHHBIN 324eT) rocy1apcTBeHHOM
ECTS mKaJje mKaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a4TCHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TCHO
D 70-74 3 (y10BIETBOPUTEIBHO) 3aYTEHO
E 60-69 3 (YIOBJICTBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (Hey/IOBJIETBOPUTEIHHO) HE 3a4TEHO

C BO3MOKHOCTBIO ITIOBTOPHOM CHAYH
F 0-34 2 (HeYIOBJIETBOPUTEIHHO) HE 3a4TE€HO
C BO3MOKHOCTBIO TIOBTOPHOH C/Ia4y¥l MPH YCIIOBHH
00s13aTeTLHOTO HAbOpa JOMOJTHUTEIBHBIX 0AJIIIOB
11. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHUE YYEBHOI'O MTPOLIECCA

JleKiMoHHbIE 3aHATHS MPOBOJSATCS B ayIUTOPUU, OCHAIIIEHHON (MYJIbTUMEIUNHON TEXHUKON

1) JOCKOH.

[IpakTueckue 3aHATHA BBIOOPOYHO MPOBOAATCS B KOMIIBIOTEPHOM Kjacce,

000pyZIOBaHHOM KOMITBIOTEPAMH C JIUIIEH3MOHHBIM IMPOTPaMMHBIM oOecrieueHrneM, JIOCTYIIOM K
cetu MHTEpHET, CTOIaMU, TOCKOM.

12.  PEKOMEHJIOBAHHAS JIUTEPATYPA
KoJu-Bo Hanunumne
Ne IK3EMILISAPOB | 3JIeKTPOHHOM
HaumenoBanue
n/n B OM0/IMOTEKe BepCcUM B
JouHY IbC
Ocnoenasn numepamypa
1. Hpemep JI. OcHoBBI OyIOKUY€liHA: BBOJHBIN Kypc s
HauMHAIOmMuX B 25 HeOompmux riaBax / JlaHusnb 0 0
Hpemep. — M.: JIMK Ilpecc, 2018. - 312 c.: ui.
2. I'enkun A, Anekceii MuxeeB A. biokueiin. Kak 310
pabotaer W 4TO JXJIeT Hac 3aBTpa / Aprtem I'eHKuH, 0 0
Anexcei MuxeeB. — M.: MHsmarenbcTtBO AJbLOHUHA
[Ta6numrep, 2018. - 592 c.
3. PomanrkoB, B.A. BBegenune B kpunrtorpaduio. Kypc
neknuii / B.A. PomanbkoB. — 2-¢ u3., ucnp. u jgom. — M.: 0 0
OOPYM : UHOPA-M, 2018. — 240 c.
Jlononnumenvnan niumepamypa
4, CBoH M. Biok4eiH: cxeMa HOBOW SKOHOMHUKH / Menanu 0 0
CBoH. - M.: Onumm-6usuec, 2017. - 240 c., un.
5. PaBan C. JleneHTpain30BaHHbIE MPUIIOKEHUS.
Texnonorust Blockchain B neticrBum / C.PaBan. — CIIO.: 0 0
[Turep, 2017. — 240 c.: nn.
6. IMonmep H. Iludposoe 3osoro. HepepostHas ucropus 0 0
OMTKOWHA WJIM O TOM, KaK HJCAIM-CThl U OM3HECMEHBI
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n3obperator neHbru 3anoBo / Haranwans Ilommep. - M.:
Juanexrtuka, 2016. - 75 c.

Bunses I1., Maiikn Keiicu M. Dnoxa kpuntoBamor. Kax
OUTKOMH ¥ OJIOKYEHH MEHSIOT MHUPOBON 3KOHOMHUYECKUN
nopsinok / Ilon Bunba, Maiikn Keiicu. - M.:
W3parensctBo Mann, MBanos u @epbep. 2017. - 432 c.

©CoNo O

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

13. HH®OPMAIIMOHHBIE PECYPCBbI
OunaiiH-Kypc «BBeieHue B KpUIITOBAIIOTH M Oiok4erny» // Intuit.ru — URL:
https://www.intuit.ru/studies/courses/3443/685/info
Ownaiin-kype «Texnonoruu kpunrosaito // Intuit.ru — URL:
https://www.intuit.ru/studies/courses/3643/885/info
Cepus nmybnukarmii 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 nekuuii ot rpynms Distributed Lab // Youtube. — URL:
https://www.youtube.com/playlist?list=PLhZQuknA7yUBt82ow8rEfw_G8tNZjt3qB
Bitcoin Wiki — URL.: https://en.bitcoin.it/wiki/Introduction
OdunmanpsHas nokymenranus 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
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/



https://www.intuit.ru/studies/courses/3443/685/info
https://www.intuit.ru/studies/courses/3643/885/info
https://habrahabr.ru/post/319868/
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://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://www.pcmag.com/article/351486/blockchain-the-invisible-technology-thats-changing-the-wor
https://www.pcmag.com/article/351486/blockchain-the-invisible-technology-thats-changing-the-wor
https://www.ccn.com/bitcoin-transaction-really-works/
https://bitsonblocks.net/2015/09/09/a-gentle-introduction-to-blockchain-technology/
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://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://blockgeeks.com/guides/what-is-cryptocurrency/
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://ethdocs.org/en/latest/introduction/what-is-ethereum.html
https://github.com/ethereum/wiki/wiki/White-Paper
http://ethdocs.org/en/latest/account-management.html
https://github.com/ethereum/go-ethereum/wiki/Native:-Account-management
https://github.com/ethereum/go-ethereum/wiki/Native:-Account-management
https://www.coindesk.com/information/how-ethereum-works/
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24. What Is Meant By The Term “Gas”? https://ethereum.stackexchange.com/questions/3/what-
is-meant-by-the-term-gas

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

26. Blockchain Info https://blockchain.info/

27. Bitcoin Block Explorer https://blockexplorer.com/

28. Etherscan https://etherscan.io/

14. IMTPOI'PAMMHOE OBECIIEYEHUE

1. Be06-6pay3ep Google Chrome (JIuuen3us — GecriaTHOE MPOrpaMMHOE 00ECIICUCHHUE C
OTKpPBITBIM UcX0qHBIM KostoM) — URL: https://www.google.com/intl/ru/chrome/

2. Bitcoin Core (cBoOOHBIIT TPOEKT C OTKPBITHIM HCXOTHBIM Ko0M, Juiien3us MIT) — URL:
https://bitcoin.org/ru/download

3. Remix IDE (cB0OOIHBIIT TPOEKT C OTKPBITHIM HUCXOIHBIM KoioM, Jntier3us MIT) — URL:
https://remix.ethereum.org

Pabouass mporpamma paccMOTpeHa M IEpeyTBEp)KJ€Ha Ha 3acelaHuM KadeIpbl TEOpHH
YOPYrOCTH W BBIYUCIWTENbHOW MareMaTuku umeHu akagemuka A.C. Kocmomamuanckoro c

n3MeHeHusMHU (6e3 u3meHeHwuit) Ha 20 TOJI.
[IpoTokom Ne or*“ 7 20
3aBeayromuii. kKadeapoit B.U. Cropoxen

PaGouass mporpamMa paccMoOTpeHa M TepeyTBepXkJeHa Ha 3aceJaHuu Kadeapbl Teopuu
YIOPYTOCTH M BBIYUCIHUTENBHONM MaTeMaTuku wuMmeHu akagemuka A.C. KocmomamumaHcKoro ¢

n3MeHeHusMHu (0e3 u3meHeHunii) Ha 20 TO/I.
[Tporokom Ne or“ ” 20 1.
3aBenyromuii. kadenpoit B.A. Cropoxes

PaGouass mporpamma paccMOTpeHa M TepeyTBepkJeHa Ha 3aceJaHuu Kadeapbl Teopuu
YOPYrOCTH W BBIYUCIWTENbHOW MareMaTuku umenu akagemuka A.C. Kocmomamuanckoro c

n3MeHeHussMHu (0e3 u3meHenuii) Ha 20 TO/I.
IIporokour Ne or“ 7 20 1.
3aBenyromuii. kadgenpoi B.U. CropoxeB

PaGouass mporpamma paccMoTpeHa M TepeyTBepXJeHa Ha 3aceqaHuu Kadeapbl Teopuu
yIPYrOCTH U BBIYMCIUTENbHON MaTemMaTuku wuMeHu akaaemuka A.C. KocMmomammanckoro c
n3MeHeHusMu (6e3 usmeHenwnit) Ha20  ron.

IIporokou Ne or“ 7 20 1.

3aBenayromuii. kadeapoit B.A. CropoxeB
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