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YTBEPXKIAIO:

PaGouas mporpamma y4eOHOW AUCUMIUIMHBI «COBpeMEHHBIE MPOOJEMBI IPHKIAAHOMN
MaTeMaTHKd W HWH()OpPMATHKH» COCTaBjleHa Ha OCHOBaHMHM (PenepaibHOro rocyaapCTBEHHOIO
00pa30BaTeILHOTO CTAaHIapPTa BHICIIET0 00Pa30BaHUs — MAaruCTPaTypa [0 HaIlPaBJICHUIO [TOrOTOBKH
01.04.02 TlpuknagHas mateMaTHka ¥ WH(GOpPMATHKa, YTBEPXKIEHHOIO NpHKa3oM MuHHCTEpCTBA
obpasoBanus U Hayku Poccuiickoit @enepanun ot «10» sHBaps 2021r. Ne 13; I'ocynapcTBeHHOrO
obpasoBarenbpHOro cTanaapra Beiciero oopazosanus (I'OC BO) lonenkoit Haponuoi PecyGinku
(JIHP) (mpoekta) o Hanpasiaenuto noarorosku 01.04.02 IpukinanHas MaTeMaTHKa ¥ HHQOPMATHKA,
[Topsiaka opraHu3alil y4eOHOro Ipolecca B 00pa3oBaTENbHBIX OPraHU3alMsX BBICLIETO
npodeccuonanpHOro obpasosanus Jlonenkoit Haponuoit PecryGiuku, yTBEPKICHHOTO MPUKa30M
MunmncTepcrsa obpasosanus u Hayku JJonenkoit Haponnoit Pecy6muku ot 10.11.2017 r. Ne 1171
(c W3MEHEHWSAMH U JOIOJHEHHWsSMH); y4eOHOro IUIAHA M OCHOBHOM NPO(eCcCHOHATLHOM
00pa3oBaTeIbHOM MPOrpaMMbl  BhICIIEro oOpa3oBaHusi HampasieHuss mnoxarorosku 01.04.02
[IpukiaaHas MaTeMaTHKa U HHPOpPMATHKa, MarucTepcKoi nporpammsel: «lIpukiaaHas MaTeMaTiKa
¥ uHpopMaTHKay, pazpadotanHbiX B [[OY BIIO «Jlonenkuii HallMOHAIbHBIA YHHBEPCUTETY.

Pazpaborumk:

JOIEHT Kadeapbl yIPyroCTH U BEIUUCIATEIBHOM MaTEMAaTUKH

umenu akagemuka A.C. Kocmoiamuanckoro

KaH/. pu3.-mMar. HayK i / o B. H. HecniupHsrii
PaGoyast mporpaMma y4eOHOM THCIUILTHHBI YTBEP)KICHA HA 3acelaHuu Kadeapel Teopuu

YIPYTOCTH U BEIYACITUTEIHPHONW MaTeMaTHKU uMeHH akanemuka A.C. Kocmonamuanckoro

[Iporokon Ne 15 ot «12» anpenst 2021 r.

3aBemyromuuii kapeapoit é

B.U. CropoxeB

PaGouas mporpamma y4eOHOW MUCHHUIUIMHBI 0a00peHa Y4eOHO-METOAMYECKOM KOMHUCCHEH
(akynpTeTa MaTeMaTHKU ¥ HHOOPMAITMOHHBIX TEXHOJIOTHi

[Tporoxon Ne 4 ot «14» anpens 2021 r.

[Ipencenarens yueOHO-METOIMYECKON KOMUCCHH e
(axynpTeTa MaTeMaTUKU U UHPOPMAITMOHHBIX TEXHOJIOTUN JLN. CensixoBa




1. OBJIACTb IPUMEHEHUSA U MECTO JJMCIIMIIVIMHBI B YYEBHOM ITPOLECCE

VYuebnas muctmmrHa «COBpEMEHHBIE MPOOJIEMBbI  NMPHUKIATHOW MaTeMaTHKH U
UHPOPMATUKUY» SBISIETCS YAaCTMYHO MPAKTUKO-OPUEHTUPOBAHHOW IUCIMIUIMHON M OTHOCHTCA K
0a30BOi YacTu 0Opa3oBaTeNbHOW MporpamMMmbl. JIJisi M3ydeHUs] JaHHOW Y4eOHOW JTUCIUTIIUHBI
HEOOXOUMBI 3HAHHS U YMEHHUA, POpPMHUpYEMBIe npedutecmsytowumu oucyuniunamy — «OCHOBBI
uHpopMmatukn», «Teopus BEpOSTHOCTEH W MaTeMaTH4ecKas CTaTHUCTHKa», «MareMaTudeckue
OCHOBBI 3alUTHl WHpopManun», «KOMIBIOTEPHBIE CETU», CONYMCMBVIOWUMU OUCYUNIUHAMU —
«CoBpeMeHHBIE METOJIbl KpunTorpagum». 3HaHWUS W yMEHUS, MOJYYCHHBIC B XOJ€ H3yYCHUS
JucuUIUIMHEl «COBpEeMEHHbIE MPOOJIEMBbl MPUKIATHOW MaTeMaTHUKH U UH(POPMATUKW», SBISIOTCS
OCHOBOHM ISl M3ydeHHUs: Kypca «PacmpenencHHple WH(OPMAIIMOHHBIE CHUCTEMBI», HUCHOIB3YIOTCS
[IPY HaIMCAaHUM BBITYCKHOW KBaTH(PHUKAIMOHHOMN paboThI.

2. CTPYKTYPA JUCHHUIIJINHBI

XapakTepucTuKa y4eOHOW AUCIUTUINHBI

dopma 00yueHus

QOunas 3aouHasn

Hanpasnenue noaroToBku

01.04.02 Tlpuxnannas MaTemMaTrka U HHGOpMaTHKa

Marucrepckas nporpamMmma

ITpukiagHas MmaTreMaTHKa U HHPOpPMATHKA

IIporpamma nmoaroToBkKu Marucrparypa
Kpanudukamus Maructp
KonnuecTBo copepkaTenbHBIX MOAYJICH U TEM 3 (18)

Jucnurnmuza 6a30B0# / BApHaTUBHON YacTH
00pa30BaTeNIbHON MPOTPaAMMBI

bazosoii vactu

DOopMBbI KOHTPOJISI

I MOy IBbHBIA KOHTPOJIb,
3ader B 1-M cemecTpe

I'on moaroroBku 1

Cemectp

KonuuecTBO 3a4eTHBIX €IUHHI]

KomndgecTBO 9acoB Bcero 108

B T.4.

- JICKIITMOHHBIX 18

- MPAKTUYECKUX HJIM CEMUHAPCKUX 18

- TaOOPaTOPHBIX -

- CAMOCTOSTEJIbHOM pabOoTHI 72
B T.4. UHJIMBUAYaJbHOE 3aJJaHUE -

HenenrHoe KOJIMYECTBO YacoB 6

B T. 4.: - AyAUTOPHBIX 2

- CaMOCTOSITEILHOM pabOTHI CTYICHTA 4

3. OIIMCAHUME JUCIMIIJIMHBbI

Heap u3yyenust (ucuuInHbl «CoBpeMeHHbIe NMP00J1eMbl MPUKJIATHOH MaTEeMATHKHU U
HHPOPMATUKW» — TIONydeHHEe O0a30BOro MPEACTABICHUS O MPEANOChUIKAX TOSIBICHUS
pachpeeNieHHbIX PEeCTPOB, BO3MOXKHOCTSIX M OCHOBHBIX MPHJIOKEHHUSX TEXHOJOTHH OJIOKYEiiH,
OCHOBHBIX MATCMATUYCCKUX aJITrOpUTMax MU pPAAC CUCTEM, B KOTOPBIX HUCIOJIB3YCTCA HdaHHAA
TEXHOJIOTHS, B TOM YHKCJIE MPH CO3JIaHUU U (PYHKIIMOHUPOBAHUS KPUIITOBAJIOT.

3agaun:

- YCBOGHUE TEOPETHUYECKMX OCHOB M IMPAKTHYECKUX HABBIKOB PAOOTHI C PacCHpe/eIeHHBIM
peecTpoM U UCMOJIb30BAHUS TEXHOJIOTUH OJIOKUYEHH B cdepe oOecrieyeHHs MIATeKHBIX CHCTEM, a

TAKXE I APYTUX TEXHOJIOTHYCCKHUX IIPOUECCOB;

- OCBOCHHE (DYHIaMEHTAJIbHBIX IPUHIIUIIOB TOCTPOCHUS U ()YHKIIMOHUPOBAHUS KPUIITOBAIIIOT
U JIpYTUX paclpesielIeHHbIX CHCTEM Ha OCHOBE TEXHOJIOTHH OJIOKYEHH;
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- IOHUMaHUEe OCHOBHBIX aJrOPUTMOB KOHCEHCYyCa, UX KIIOYEBbIE CBOMCTBA U
XapaKTEPUCTHKH, a TAK)KE UX IPUMEHEHUE;

- IpuoOpeTeHne HaBBIKOB PAa0OTHI C AMEKTPOHHBIM KOILIEIBKOM, Pa3padOTKU M pealn3aluu
Pa3IMYHBIX CKPUIITOB U MOJYyYEHHE IPEACTABIECHUS O CMapT-KOHTPAKTaX;

- pa3BUTHE HABBIKOB CAMOCTOSITENIbHOW paboThl M YMEHHUH HaxXOAMTh U IepepadaThiBaTh
JIOTIOJIHUTEIbHYIO MH()OPMALIUIO B ITaHHON MpeAMETHON 00J1acTH;

- pa3BUTHE TBOPYECKOT0, HAYYHOT'O MOTEHIMANA CTYACHTOB, UX MMO3HABATEIbHBIX HHTEPECOB
B 00JacTH MaTeMaTHYECKOTO M TEXHOJIOIMYECKOro OOeCHeueHHMs] COBPEMEHHBIX (PHMHAHCOBBIX
TEXHOJIOTUH, CTUMYJIMPOBAaHHUE K JAJIbHEHIIEMY 3aHATHIO HAYYHOU JIESTEIbHOCTBIO.

TpeGoBanus k pe3yabTaTaM OCBOCHHs AMCHUILIMHBI, [Iponecc n3yueHus: AUCHUIIIUHBI
«CoBpeMeHHBIE TMPOOJIEMBbl MPHUKIATHOW MaTeMaTHKW W MHGOPMATUKHM» HANpaBlIeH Ha
(dbopMHUpOBaHKE JIEMEHTOB CIeAYIOMKUX KomneTenuuii B coorsercteun ¢ ®I'OC BO PO, 'OC BO
JAHP (mpoexTt) no HampasneHuto noarotoBku 01.04.02 Ipuknannas MmareMaTHka 1 nHGOpMaTHKa U
OCHOBHOM Tpo(heccoHaIbHON 00pa30BaTeIbHON MPOTPAMMBI BBICIIIETO 00pa30BaHUs HAPABIICHUS
noarotoBku 01.04.02 Tlpuknannas maremMatvka W MH(QOPMATHKA, MarucTEpPCKON MPOrpaMMBbI:
«[IpuxnagHas MmaTeMaTuka 1 UHGOPMATHKA:

Yuueepcanvnuvie komnemenyuu (YK):
HanmeHnoBaHue kaTeropuu (Tpymibl) YHUBEPCATbHBIX KOMITCTCHITUH:
«CHUCTEeMHOE ¥ KPUTHYECKOE MBITIIICHUE

CnocoOeH OCyIIeCTBIATh KpUTHUECKUM aHATIN3 MMPOOJIEMHBIX CUTYaIlUi Ha OCHOBE

YK-1 . o
CHUCTCMHOI'O IMoJAxo01a, BblpaGaTBIBaTb CTPAaTCTUIO ACUCTBUU

HaunmenoBanue kareropuu (Tpyrmibl) YHUBEPCATbHBIX KOMITCTCHIIHI:
«KomMyHUKaLIHSI»

Cnoco0eH NprUMEeHSATh COBpEMEHHbIE KOMMYHUKATUBHBIE TEXHOJIOTHH, B TOM YHCIIE
YK-4 Ha MHOCTPAHHOM(BIX ) sI3bIKe(axX), ISl aKaJeMHUECKOro U MpodeCCHOHATBHOTO
B3aUMOJICUCTBUA

Oowenpogeccuonanvnvie komnemenyuu (OIIK):

Crniocob6eH pemaTth akTyadbHbIE 33a49H (PYHIaMEHTAILHON U TTPUKJIATHON
MaT€MaTUuKN

OIIK-1

CnocobeH KOMOMHUPOBATH M aJIAIITUPOBATH CYIIECTBYIOINE HHPOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIC TCXHOJIOTUHU JIA pCHICHUS 3a/1a4 B O6HaCTI/I
poeCCHOHAIBHON JEATEIHHOCTH C YI€TOM TpeOOBaHM HH(POPMAITMOHHON
0e30MmacHOCTH

OIIK-4

Ilpogheccuonanvnvie kKomnemenyuu (III('):1
CniocoOeH mpoBoUTH 00paObO0TKY M aHAIU3 HAYYHOW HH(POPMAIIMH B PE3YyIbTaTOB

[1K-2 .
UCCIIeI0BaHUN

CriocobeH HCMosb30BaTh COBPEMEHHBIE METObl pPa3pabOTKM U pean3anuu
[1K-6 QITOPUTMOB Uil pEIIeHUs 3agad NpodecCHOHAIBHOW AeATeNbHOCTH Ha 0Oasze
SI3bIKOB [TPOTPaMMUPOBAHUS U ITAKETOB IIPUKIIAIHBIX IIPOTPaMM

WHIMKATOPBI OCTHKEHHSI KOMIETEHIMIl U pe3yibTaThl oGydenusi’. J[OCTIDKCHIE

1 Ecnu T1K B3siTa 13 npodeccuoHaIbHOIO CTaHIapTa — MOXHO YKa3aTh Ha3BaHUE
npodcranaapTa, KM U KOr/ia yTBEPKICH, pEruCTpallMOHHBIN HOMEp npodcTaniapTa
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KOMHGTGHHHFI OLCHUBACTCA HAa OCHOBC TAKUX MHAUKATOPOB U COOTBCTCTBYIOIIHNX WM PE3YJILTATOB

0o0yJeHus:
Karteropuu
YHuBepcaibHbIe
YHHBEPCAIbHBIX HNupukaTopsl PesynbTarel 00y4eHus1
. KOMIIeTEeHIIMH
KOMIIeTeHIMii
3HaeT pazIuuue MeXIy
WHCTUTYLIMOHATILHBIMHA U
HEMHCTUTYLHOHATbHBIMU
HOJX01aMH K ()OPMHUPOBAHUIO U
VYK-1.1. [Ipumenser (opmp N
o XPaHEHUIO KPUTUUECKOH
CHUCTEMHBIHN NMOAXO0 1
uHQOpMaIH
OCYIIIECTBIISIET
o YMeeT pazauuaTh TUIBI
KPUTHYECKUH aHAIN3
HDOGICMHOR COCTaBJISIFOIINX apXUTEKTYpPHI
VK-1. Criocoben I;HT B Blockchain-cetu u ux
OCYIIIECTBISATh Y (yHKUIMOHATBHBIE BO3MOXKHOCTH
KPUTHYECCKHUN aHaJIN3 YMeeT OpUEeHTHPOBAThCS B
Cucremnoe u IPOOJIEMHBIX aJIrOpuTMax KOHCEHCYyCa U X
KpUTUYECKOE CUTYyalllil Ha OCHOBE 0CcOOEHHOCTAX
MBIILICHNC CHUCTEMHOT'0O 3HaeT 6a30Bble MEXaHU3MBI U
MoJIX0/1a, QIITOPUTMBI (PYHKIIMOHUPOBAHHUS
BBIpa0aTHIBATh pacIpeielIeHHbIX PEeCTPOB
CTpAaTEeruro JeHCTBUM VK-1.2 3HaeT chepbl 1 0COOEHHOCTH
- WCIOJIb30BaHMsI CMAapT-KOHTPAKTOB
PazpabatbiBaer
o .. | YMeer olleHMBaTh BO3MOYKHOCTH
CTpaTeruro JeHCTBUM
UCIIOJIb30BaHUS PaCIpEIEIEHHBIX
IUIsL TOCTYDKEHUS
N peecTpoB B paMKax KOHKPETHBIX
IIOCTaBJIEHHOH Lienu .
Ou3HEeC-MOeneH;
YMeeT UCIoIb30BaTh OIBIT
MIPUMEHEHUS CHCTEM DJIEKTPOHHBIX
JICHET Ha NPaKTHKeE
3HaeT OCHOBHbIE IIPUHIUIIBI U
YK-4. Cnocoben p
TpeOOBaHUs1, IPEABABIIEMBbIE K
HPHMCHATE MPOEKTUPOBAHUIO COBPEMEHHBIX
COBpPEMEHHbBIE YK-4.1. [Ipumenser
TUIATEXKHBIX CUCTEM
KOMMYHHKAaTHBHBIE nHPOPMALMOHHO-
YMeeT ocyLecTBIATh IOUCK
TEXHOJIOTMM, BTOM | KOMMYHMKAUHOHHBIE | o o0 o b (bopvawu Ha
KommyHnukanus YHCIIe HA TEXHOJIOTHH JIJIsI P
MH(QOPMAaIIMOHHBIX PECypcax, B TOM
WHOCTPaHHOM(BIX) aKaJIeMHYECKOI0 U
YlCcJie HA MHCTPAaHHOM SI3bIKE
sA3bIKe(ax), IS npo¢ecCHOHANTBHOTO
N Bnaaeer coBpeMeHHbBIMU
aKaJEMHUYECKOT0 U B3aUMOJECHCTBUS
cpeacTBaMu HHPOPMALMOHHO-
Mpo¢eCCHOHATBHOTO
. KOMMYHHKALIMOHHBIX
B3aMMOJACHCTBUS .
TEXHOJIOIMH
2 KonuuecTBo HHAWKATOPOB I10 K&)I(,HOﬁ KOMIICTCHIOWH MOXKCT BAPbHUPOBATLCA

(ot ogHOTO U OOJICE).



OobmenpodgeccuoHaibH
ple KOMIEeTeHINH

HNupukaTopsl

PesynbTarel 00yueHust

OIIK-1. CriocobeH pemaTsb
aKTyaJIbHbIC 3a/1a41
(hyHIaMEHTAIbHOM U

NPUKIIaJHOH MAaTEMaTHKU

OIIK-1.1. OcymiecTBnseT aHaau3
HAYYHOU JINTEPATYPHI IS
BBISIBJICHUS aKTyaJbHBIX 3a/1a4
(hyHIaMEHTAITLHOW 1
MPHUKIJIATHOW MaTeMaTHKA

3HaeT CHenuaTbHYI0 TEPMHUHOJIOTHIO,
CBS3aHHYIO C CO3JIaHUEM U
MIPUMEHEHHUEM Ha TIPAKTHKE
TEXHOJIOTMH OJIOKYCHH, KPUIITOBAIIIOT,
CMapT-KOHTPAKTOB U KOJUIEKTUBHOTO
WHBECTUPOBAHHSI,

YmMeeT npruodpeTaTh CHCTEMATHYECKUE
3HAHWS U3 HOBOW HAYYHOH M yueOHOU
JUTEPATypPHI IO TEMATHUKE
pacnpezieieHHBIX PEeCTPOB

OIIK-1.2. ApryMeHTHPOBaHHO
000CHOBBIBAET BEIOOP METOA
pelIeHuss KOHKPETHOM
aKTyaJIbHOM 3a71auu
(hyHIaMeHTAILHOW 1
MPHUKJIATHON MaTeMaTHKU Ha
OCHOBE T€OPETHYECKUX 3HAHUI

3HaeT BO3MOKHOCTH, IIPEUMYIIIECTBA
Y OTPAaHUYCHHS TEXHOJIOTUN
pacrpeneneHHbIX PEECTPOB, a TAKKE
MEePCTIEKTHBHI NX TPUMEHEHHS

BnageeT HaBBIKAMH HAaX0KJICHHS
AQHAJOTUH MEXy OCTaBICHHOMN
3a/1aueil U yxKe CyIECTBYIOUUMU
peIeHUsIMHU

Biameer nHaBbikaMu 3G (EKTHBHOTO
00IIIero aHaIM3a BO3MOXKHOCTEH
MPUMEHEHUS pactpeIeICHHBIX
peecTpoB ISl PENICHUsT KOHKPETHBIX
3amaq

OIIK-4. Criocoben
KOMOWHHUPOBATH U
aJlanTUpoBaTh
CYIIIECTBYFOIINE
MH(OPMAITMOHHO-
KOMMYHHKAI[IOHHBIE
TEXHOJIOTHH JIJISI PEIICHHS
3a/1a4 B 00J1aCTH
TpOQeCCHOHAITBHOM
JICATEIIEHOCTH C YIETOM
TpeOoBaHMI
WHPOPMAITUOHHON
0c30macHOCTH

OIIK-4.1. Ucnons3yet n
KOMOWHHUPYET CYIIECTBYIOIITHC
HUH(POPMAITHOHHO-
KOMMYHHKAIIMOHHBIC TEXHOJIOTUH
JUTSL PEIICHUS TOCTABICHHBIX
3aja4 B 00JacTH
npoheccHOHATEHOM IESITENBHOCTH
¢ y4eToM TpeOOBaHFIA
nH(pOpMAITMOHHON
0e30MmacHOCTH

3HaeT CIICIUAJIBHYIO TCPMUHOJIOTUIO,
CBA3aHHYIO C CO3aHUEM U
IIPUMCHCHUEM Ha IIPAKTUKE
TCXHOJIOTHH 6JIOK‘1€I>’IH, KpUnTOBaJIIOT,
CMapT-KOHTPAKTOB U KOJIJICKTUBHOI'O
MHBCCTUPOBAHUSA

YMeer npuoOpeTaTs CUCTEMAaTHUECKHUE
3HAHUSI U3 HOBOM HAYYHOU W y4eOHOI
JUTEPATYpPHI IO TEMATHKE
pacipe/ielIeHHbIX PEeCTPOB

OIIK-4.2. Anantupyer
CYILECTBYIOLIHEC HH()OPMAIIMOHHO-
KOMMYHHUKAIMOHHBIE TEXHOJIOTUH

JUISL pELICHUs 33124 B 00JIaCTH
POQECCHOHATTBHOM ACSTEITBHOCTH

YMeer UCIoib30BaTh TEXHOJIOTHIO
OJIoKueliH B pa3paboTke
MPOrPaMMHBIX PEIICHUH

Brnaneet npuHIMNaMu MOCTPOEHUSA
Blockchain-cereit




IMpodeccnonanbubie
HNapukaTopsl Pe3yabTaThl 00yuenus
KOMIIeTeHIIUH
3HaeT METOOJIOTHIO HaAyYHbIX
UCCJIE0BaHUi, OCHOBHbIE Hay4YHbIE
UIIK-2.1. OcymecTnisiet coop, TIOHATUS M IPOOIICMEL,
CyIIeCTBYIOIIHUE B chepe
[K-2. Crocoben | 00pabOTKy, cUCTEMaTU3aLMIO U PACTIPECIICHHBIX PEECTPOB,
IPOBOAUTE 06paboTKy 1 OLCHKY ICPCTICKTHB KPHIITOBAIIOT U CMapT-KOHTPAKTOB.
aHaju3 Hay4YHO# pe3yabTaTOB HaAY1YHbIX 3HaeT MPUHIUTIBI Pa0OTHI aITOPTUMOB
uHbopmaLuK u HCCIIENOBaHNH B 00JIacTH KOHCEHCYCa,
pe3yIpTaToOB . KOMIILIOTEPHO- 3HaeT CaMOCTOSATCIBHO
HCCICIOBAHNH MATEMATHYECKOTO aHAJIM3UPOBATh U PELIaTh
MO THPOBAHHS Hay4YHO-HCCIIeI0BATEIbCKUE U
WH)KEHEpHBIE 3a/1a4d B 00J1acTH
MPUKJIQTHONW MaTEeMaTHUKU U
WH()OPMATHKH.
TIK-6. Criocoben 3Haer sa3b1ku Bitcoin Script u Solidity
HCTOIb30BATE 3HaeT HEMHCTUTYIIUOHAIIbHBIC
COBPEMCHHBIC  MCTO/BI MeXaHH3MbI QOPMUPOBAHUS
paspaboTky u ITK-6.3. Peanusyer pacnpeeNeHHOro 0Bepus Ha 0ase
peamsaiuy  AIrOPHTMOB CYLIECTBYIOLINE W/UIN pacmpeseneHHbIX PEeCTPOB;
AJSL - PCIICHUA 3321 | vonuduIupOBaHHBIC ATOPHTMBI C v
npOdecCHOHATBHOM MIOMOLIBI0 COBPEMEHHBIX A3bIKOB MECT PEATHIOBLIBATE OCHOBHNIE
NeATeIbHOCTH Ha  Gase HpOTpAMMHPOBAHHS 1 /i aJITOPUTMBI IPOBEPKH TPAH3AKIUIA
S3BIKOB [IAKETOB IIPUKIALHBIX IporpaMM | Y MECT PA3IIn4aTh IIOHATHS TOKCHA U
HpOrpaMMHUPOBAHHS u KPHUIITOBAJIIOTHI;
IaKETOB NPUKIAIHBIX Brnageer HaBbIKaMM B3aUMOOEHCTBUSA
TporpaMm C 2JIEKTPOHHBIMH KOILIEIbKaMHU

4. ®OPMbI OPTAHU3ALMH YYEBHOI'O IPOLIECCA U COJAEP)KAHUE
JUCIATLITAHBI

Jucuummna «CoBpeMeHHbIe NpoOJeMbl MPUKIATHOM MaTeMaTUKU W HHOOPMATHUKI
npeaycMaTpuBaeT cieayromue GopMbl OpraHu3auy yaeOHOro mporecca: JeKIHH, TPAaKTUIeCKue
3aHATHS, CAMOCTOSITENIbHYIO pabOTy CTYAECHTOB.

Marepuan w3maraeTcsi C  WCIOJIb30BAHHEM  OOBSICHUTEIbHO-WUTFOCTPATHBHBIX U
3BPUCTUYECKUX METOJOB IMpenoAaBaHus. llpu mpoBeneHUM JEKUMA U NPAKTUYECKUX 3aHSATHH
UCTIONIB3YIOTCS TIEPCOHANBHBIE KOMIIBIOTEPHI, MYIbTHMEIUWHBIC MPE3EHTAIINN, TOKYMEHTAIUs
UCIIOJIb3YEMBIX TPOTPAMMHBIX CPEICTB M TEXHOJOTui, 0003peBaTenu OJIOKOB OTAEIbHBIX
KPHUTITOBAIIOT.

B yuebHOM mpolecce MUPOKO TNPUMEHSIOTCS AaKTHBHbIE M HWHTEPAKTHUBHBIE (HOPMBI
poBeJeHUS 3aHATUH (pa300p KOHKPETHBIX CUTyallud, AUCKYCCHS, IOJIEMUKA), BHEAYIUTOpPHAs
CaMOCTOSTENIbHAsT paboTa, OANTbHO-PEUTHHTOBas CHUCTEMa OIICHKU YCIIeBaeMOCTH. B ydeOHOM
npolecce HCHOIb3YIOTCA HHTEPHET-pECypCchbl MO JAaHHOMY KYpCy; paccMaTpUBAIOTCS 3aJlaud,
MaKCHMaJIbHO MPUOIMKEHHbIE K KOHKPETHBIM MPAKTHUECKUM CUTYALIUSIM, TECThI, CAMOCTOSITENIbHAS
paboTa; KOHTPOJIbHBIE PAOOTHI.

CamocTtosaTenbHass paboTa CTYIEHTOB MpEeAyCMaTpUBAeT MOJATOTOBKY K IPAKTUYECKUM
3aHITHSIM, TIOJITOTOBKY KOHCIEKTOB M pedepaToB MO OTIEIHHBIM BOMPOCAM HM3Y4a€MBIX TEM,
H3ydeHue yueOHOM M METONYECKON JTUTEPATYPHI.



TemaTuyecknii nian «CoBpeMeHHbIe MP00JIeMbl NPUKJIATHON MATEMAaTHKH U

HUHGOPMATUKH

Tembl

Bonpocel Tembl

Coaep:xarebHbIii MOTYJIb 1. JKOHOMHYECKHE OCHOBBI M MPEANOCHUIKH CO3aHUSA
KPUNTOBAJIOT M TEXHOJOTHHU OJI0KYElH

1. JIeHbI'W U IJIaTEKHBIC
cucreMbl. Bunasl
IJIATEKHBIX CUCTEM,
HCTOPHS UX PA3BUTHS

1.1. baprepHas, MoHeTHas, OyMaxkHass M 4YEKOBas ILJIATEKHBIC
CUCTCMBI: ITPCUMYIICCTBA U HCJOCTATKU.

1.2. TInarexxHas cucteMa 3JeKTPOHHBIX KOIIEThKOB.

13 HpI/I‘-II/IHBI BO3HHUKHOBCHH KOHUCIIITUU KPHUIITOBAJIKOTEI.

2. Konnenmus
KpUIITOBAJIIOT.
OKOHOMUYECKHUH aCIIEeKT
OMTKOMHA

2.1 CymHocTb OMTKOMHA Kak U(POBOIl BAJIIOTHI M €T0 CBONCTBA.
2.2. ®opMHpOBaHUE CTOMMOCTH OMTKOMHA: CIIPOC U MPETIOKEHHE.

2.3. ConanbHO-?KOHOMUYECKHE (DaKTOPHI, BIUAIOLINE HA
CTOMMOCTbh OUTKOMHA.

3. Bunael cucrem
yIpaBIICHUS

3.1. IlonsiTHe yrnpaBieHusl.

3.2. Bunsr CUCTEM YIpaBJICHUS: [EHTPpaTN30BaHHAs,
JCLIEHTPAIN30BaHHAas U PACIpe/IeNICHHAs CUCTEMBI.

3.3. [IlpeumymiectBa W HEOOCTAaTKH  PA3TMYHBIX
ynpaBieHus. **

CUCTEM

4, OCHOBBI CUCTEMBI 4.1. KoHrenmus OJIOKYEHH.
OJIOKYCITH 4.2. OCHOBHBIE CBOMCTBA U MPEUMYIIECTBA OJOKYCHH.
5. busnec-cpena ctpykrypsl | 5.1. Busnec-cpena cTpykTypsl 6J10KUeiH
OJIOKYEHH 5.2. Ctaguu nipouecca MPUHATHS U HHBECTUIIUU
6. Mozenp aBroau3uHra* 6.1. OcHOBHEIE DJIEMEHTEI CUCTEMEI aBTOJIM3UHTA
6.2. Mozenb aBTOJIM3UHTA Ha OCHOBE OJIOKUeiiH**
7. 3HaYUMbIE TUYHOCTH U 7.1. HauOoiee 3HaunMBIE TUYHOCTH B CUCTEME OJIOKYEHH.
KOMITAaHUU CHCTEMBI 7.2. Komnanuu, UCHOIBb3YIONUe OIOKYeHH™*

OJIOKYEHH

Conep:xarejJbHbIA MO1YJ/Ib

2. ApXUTEKTYpPa U TEXHOJOTHYECKHe ACTIEKTHI pacnpeieJeHHbIX
peecTpoB

8. Kpunrorpadguueckue
OCHOBBLI KpHUIITOBAJIIOT

8.1. Xemr-pyHkiuu u 1iudpoBbIe MOIMTUCH

8.2. CpoiictBa xeul-QyHKIMH U OCOOCHHOCTH NPUMEHEHHS Ha
MPaKTHKE.

8.3. IlpuMepbl MOCTPOEHUS MPOCTHIX KPUNTOBATIOT

9. MexaHU3MBbI
JETICHTPATH3AIIT
butkonna

9.1. Jleuentpanuzamus B CETH bUTKOMH.

9.2. MexaHU3MBbI JOCTHKECHHS PACTIPEICIICHHOTO KOHCEH Y a.

9.3. CtumynupoBaHKue y3JI0OB CETH: IUIaTa 3a Co3JaHue OJoKa |
TpaH3aKIMOHHAS KOMHCCHSL.

9.4. [lonsiTne MaliHUHTA.

10. Tpan3zakuuu butkonna*

10.1. Tpanzakuuu OUTKOMHA.

10.2. CtpykTypa 3arojoBKa TpaH3aKIuu. **
10.3. CkpunToBbIf  s3bIK  OUTKOMHA
HCIOJIb30BaHUS.

10.4. Peanuzanust MmynbTunoanucu ¢ ucnoipizoBannem MULTISIG.

AU  OCOOEHHOCTH  €ro

10.5. [Tpumepsr MPaKTUYECKOTO MIPUMEHEHUS CKpHIITOB
outkonHa. **
10.6. MexaHu3M NpUCOSANHEHUS HOBBIX Y3JI0B K CETH.
10.7. Orpanunuenusi, CyniecTByromue B cetd burkonn.**
11. Xpanenwue u 11.1. CnocoGsl  xpaHeHHSI OWTKOMHOB: JIOKAJIBHOE XpaHCHHE,

HUCIOJb30BaHUE OUTKOMHOB

XOJIOJTHOE U TOpsiYee XpaHMWINIIA.




11.2. Coco0sI pasneneHus CeKpEeTHOTO KJIF04Ya Ha YacTH.
11.3. OcobGennoctn pabOThl € OHJIAWH-KOLIENbKaMH, OWTKOWH-
OuprkaMH, TJIATSKHBIMHA CepBUCaMH. **

12. OcobenHocT
MaiHuHra*

12.1. Ilenu ¥ CIOXXKHOCTH MaifHUHTA.

12.2. [lokoneHust ammapaTHOro oOecredeHus: JJii MaiHWHTA:
LHEHTpaJIbHble  Tporeccopsl  oOmero  HazHaueHus,  GPU,
MPOrpaMMHUpPyEMBIE TTOJIb30BaTEIEM BeHTHIIbHbIE MaTpulibl, ASIC.
12.3. DKoyoruvYecKre acleKThl ONTKOMH-MaiHuHTa. * *
12.4, Tlynpl  COBMECTHOTO  MaWHHWHTA:  IEJH
O0COOCHHOCTH paclpe/IeICHUs BOZHATPAXKICHHUS.

12.5. Ctpareruu, npuMeHsieMble MaiiHepamu. **

CO3MaHus |

13. OcHOBBI aHOHUMHOCTH*

13.1. TloHATHE aHOHUMHOCTH.

13.2. Cnioco0Os1 yBeTM4YECHUSI aHOHUMHOCTH B CETH BUTKOWH.

13.3. JleueHTpann30BaHHOE M LIEHTPATU30BAaHHOE MUKILIMPOBAHHE.
13.4. AHOHMMHAsI KOMMYHHUKaIIMOHHAs ceTh Tor.**

CoaepaxarenabHbiil Mooy b 3. ConuanbHble (PaKTOPBI 0/10KYelHHA H KPUNITOBAJIIOT:
MEeXaHHM3Mbl PeryJ1HpOBaHNs, BO3MOKHOCTH IPUMEHEHHs, IePCIeKTHBbI Pa3BUTHS

14. Biusinue o011iecTBa,
MOJINTUKU U
3aKOHO/IATENbCTBA HA
cucremy butkonn

14.1. JloroBOopeHHOCTH, Ha KOTOPBIX OCHOBaHa CUCTEMa BUTKOMH:
JOTOBOPEHHOCTH O MpaBWJIaX, UCTOPUH, LIEHHOCTH.

14.2. TIporpammHuoe obecnieuenue Bitcoin Core.

14.3. MexaHu3MBbl PETYJIUPOBAHUS CUCTEMbI BUTKOWH CO CTOpPOHBI
NPAaBUTENIBCTBA. * *

15. AnprepuaaruBsl Proof of
Work*

15.1. Oco6ennoctu anroput™MoB PoW u TpeGoBaHUS K HUM.

15.2. AnbTepHAaTUBHBIE AJITOPUTMBI: AJTOPUTMBI C 3AIMUTOH OT
ASIC, anaropuTMbl, NPEMATCTBYIONINE OOBCIMHCHHUIO B ITYJHI,
COIIMAJIBHO TOJIE3HBIE AITOPUTMBI.

15.3. OcobeHHOCTH BBIUKCICHUS Scrypt.

15.4. BupryasibHbIli ~ MalHMHI:  JOCTOMHCTBA,
MIePCIIEKTUBBI PA3BUTHS. **

HEJOCTAaTKH,

16. IIpakTuka
UCTOJIb30BaHUsI buTKoMHA B
pa3HbIX obnacTsax*

16.1. be3onacHoe MpOCTaBJIEHUE INTaMIa BPEMEHH: OCOOCHHOCTHU
MPUMEHEHHSI ¥ peai3anny.

16.2. IIpakTHyeckoe MpUMEHEHUE CBOMCTB buTkonHa: opranu3zanus
U TIPOBE/ICHHE JIOTEpEi, OMIIETHI, IIBETHBIC MOHETHI.

16.3. CymHocTh pbIHKa MPOTHO30B W aHAJIM3 BO3MOXKHOCTH €rO
nmocTpoeHus Ha 0aze butkonna. **

17. DxocucTeMBI
KPUIITOBAJIIOT

17.1. Ilpumepsl alNbTKOMHOB: HEWMKOWH, JIAUTKOUH,
JOTMKOUH.

17.2. CiocoObl CcpaBHEHHS albTKOMH-OMP)X M OCOOEHHOCTH UX
paboTHI.

17.3. CymHOCTh COBMECTHOTO MalHMHTA. ATOMapHbIE CBOIIBI Kak

METOJ obMeHa Pa3HBIX AJIbTKOMHOB.

IIUPKOUH,

18. bynymee butkonna

18.1. Craryc cucteMbl O6JIOKYEHH, TEPCIIEKTUBBI PA3BUTHSI.
18.2. YMmHast COOCTBEHHOCTb.

18.3. PenpezenTarnust 1 aTOMapHOCTb.

18.4.Tlytu wuHTerpauuu OJOKYEHH: mpsMoe
0JIOKUElH, BCTpauBaHKE, CaliTUCITH, ATbTKOWHBI.
18.5. Peanuzanus kpayadaHauHra ¢ [OMOIIBIO
OJIOKYeHH. **

18.6. IlpeumymiectBa W HEAOCTAaTKH  JICHEHTPATU30BAHHBIX
TEXHOJIOTHI B CPABHEHUU C TPATUIIUMOHHON CUCTEMOM. * *

HUCIIOJIB30BaHHUEC

TCXHOJIOI'un

*

**

— TPaKTHUKO-OPUEHTUPOBAHHBIEC TEMBI.
— BOMPOCHI, BBIHOCUMBIE Ha CAMOCTOSATEIbHOE N3YUCHHE.
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Conep:kareJbHbIIA MOAYJIb 1. JKOHOMHUYECKHE OCHOBBI U MPEANOCHIIKHA CO3AHUSA

KPUIITOBAJIOT H TEXHOJOI'HH O0JIOKYeHH

1. JIeHbI'" U IJIaTEXKHBIE CHCTEMbI. BUbI
MJIATEKHBIX CUCTEM, UCTOPHUS UX
pa3BUTHUS

6

1 4

2. KoHuenuusi KpunToBaIIOT.
DKOHOMHUUYECKUN acCIIEKT OUTKOMHA

3. Buzbl cuctem ynpaBiieHUs

4. OCHOBEBI CUCTEMBI OJIOKYEITH

5. busnec-cpena CTpyKTypbl OJIOKYEHH

6. Mozenp aBroau3uHra*

DO O

Rl —
S

7. 3HaYUMBIE JJUYHOCTH U KOMITAHUU
CUCTEMBI OJIOKYEHH

I E YN SS

[N

HToro no conep:xxareibHOMY MOAYJI10 1

42

7 7 28

Conep:xareJibHbIN MOXYJIb 2. ApPXUTEKTYPA U TEXHOJIOTHYeCKHe ACNIeKThI pacipeaeeHHbIX

peecTpoB

8. Kpunrorpadgudeckre 0CHOBBI 1 1 4
KPHUIITOBAITIOT 6
9. MexaHuU3MBI ACTICHTPAIA3AINH 6 1 1 4
butkonna
10. Tpanzakuuu butkonna* 6 1 1 4
11. XpaHeHue 1 uCnob30BaHuE 6 1 1 4
OUTKONHOB

> *
12. Oco0eHHOCTH MaiHUHTA 6 1 1 4
13. OcHOBBI aHOHUMHOCTH* 6 1 1 4
HToro no coxep:xareqbnomy moaymiw 2 | 36 | 6 6 24

Conep:xareabHblii MOayJab 3. CounajabHbI
MEXaHN3MBbI PeryJMpoBaHNsl, BO3MOKHOCTH IPMMEHEHUs1, NePCNEeKTHBbI PAa3BUTHS

e (pakTopbl 0JI0KYEITHA M KPUIITOBAJIIO

T:

14. Baustuue oO1iecTBa, MOIUTHKHA U

6 1 1 4
3aKOHOJIATEIILCTBA HA CUCTEMY BUTKOMH
15. Anbreprnatussl Proof of Work* 6 1 1 4
16. IlpakTuka ucrnoap30Banus butkonna 6 1 1 4

B pa3HbIX o0nacTsax™*
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17. DxocucTeMbl KPUNITOBATIOT 6 1 1 4
18. bynymee butkonna 6 1 1 4
Hroro no conep:xkaresbnomy moayaw 3 | 30 5 5 20
Bcero yacoB 108 | 18 18 72

5. TEMATHUKA JIEKIHIMUOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATUM

TeMBbI JJeKIIMOHHBIX 3aHATHH

e KoJsnuecTBo 4acoB
o/ Ha3Banue Tembl Ounas | 3aouHas
¢dopma ¢opma

1. |JleHbrm W TMJIATEKHBIE CHUCTEMBl. BUIBI TJIATEKHBIX CHCTEM, 1

HCTOpUS UX Pa3BUTHSL.
2. Konrnenmus KpuntoBairoT. JKOHOMUYECKUI acTIeKT OUTKOMHA. 1
3. | Bumsl cucrtem yrmpaBieHUsI. 1
4. | OCHOBBI CUCTEMBI OJIOKYEITH 1
5. | buszHec-cpena CTpyKTyphl OJOKYCHH 1
6. Moenb aBTOJIM3MUHTA 1
7. | 3HaYUMBbIC JTUYHOCTH M KOMIIAHUU CUCTEMBbI OJIOKYCIHH 1
8. | Kpunrorpaduueckre 0OCHOBbI KPUIITOBAIIOT 1
9. | MexaHu3Msl JenieHTpain3anuu butkonna 1
10. | Tpan3zakiuu butkonna 1
11. | XpaHeHue 1 UCNOIb30BaHUE OUTKOUHOB 1
12. | OcobeHHOCTH MaifHUHTA. 1
13. | OCHOBBI aHOHUMHOCTH 1
14. | BnusiHue 001IeCTBa, MOMUTHKU U 3aKOHOATEIILCTBA HA CUCTEMY 1

butkonn
15. | Anprepnarussl Proof of Work 1
16. | [IpakTuka ucnonp3oBanus buTkonHa B pa3HBIX 00IaCTsIX 1
17. | DxocucTemMbl KpUOTOBAIIOT 1
18. | bynymee butkonna 1
Bcero 18

TeMbl NpaKTHYECKUX 3aHATHH
e KoJsnuecTBo 4acoB
u/n Ha3Banue Tembl Ounas | 3aouHas
dopma dopma

1. | OcHOBHBbIE 3JIEMEHTHI CHCTEMbI BUTKOMH 1 OJ0KuYeiiH 1
2. | UccnenoBanue cTpykTypsl OjokueitHa ¢ momornpio Blockchain 1

Explorer
3. | CtpykTypa 6s10Ka O10K4eitHa buTkonH 1
4. | CTpykTypa TpaH3aKIuil 1
5. | CTpyKyTphl TaHHBIX I IPEACTABICHHS JICMEHTOB OJIOKYCiTHA 1
6. | [Ipunoxxenne Bitcoin Core u ero BO3SMOXXHOCTH 1
7. | TecroBbie cetn butkonna 1
8. | KiimenTckue npusoxeHusi 1 UX OCHOBHBIE BOBMOKHOCTH 1
9. | AnropuTtMbl XemmpoBaHus cemeiictea SHA 1
10. | lIudpoBaHue C OTKPHITHIM KIFOYOM 1
11. | 'enepauus xkmoueid. MexaHu3Mbl cO3qaHus OANUCEN 1
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12. | 3amaua Proof of Work. Onenka cioxaoctu 1
13. | Maifaunr 1
14. | [Tonyyenue uctopum TpaH3aKIWK U OaaHca TpaH3aKIIUHA 1
15. | KpunroBamota Ethereum. Ctpykrypa u oneparu B Ethereum 1
16. | Cmapr-koHTpakThl. S3pik Solidity 1
17. | Pa3pabotka cmapT-KoHTpakToB B Remix IDE 1
18. | Pa3BepThIBaHHE CMapT-KOHTPAKTOB 1
Bcero 18

6. OPTAHU3AIIUA CAMOCTOATEJBbHOM PABOTHI CTYJIEHTOB

e KoJsnuecTBo 4acoB
o/ Ha3Banue Tembl Ounas | 3aouHas
dopma dopma
1 TexHosorus OJIOKYEHH U NEICHTPATM30BAHHBIE MPUITOKCHHS 4
2. | IlpuBarHble 1 myOIUYHbBIC OIOKYECHHBI 4
3 CpaBHUTENbHAS ~ XapaKTepUCTUKA  TPAAULMHHBIX  OaHKOBCKUMN 4
OHJIAH-TpaH3aKIMI U TPaH3aKIUM B ceTh buTkonH
4 [TosHBIE HOABI M OOJIETYCHHBIE KOMIENBKU B CE€TH BUTKOWH 4
5. | brokyeiiH u ero BO3MOKHOCTH 4
6. | Tokenmzamus u ICO 4
7 dopmar Kiro4el B buTkonH 4
8 ®opku butkonna 4
9. | XpaHeHue u 00paboTKa KJIF0OUeH B KPUNTOBATIOTHBIX KONIETbKAX 4
10. | Uepapxuueckas reHepanus KIroJei 4
11. | Pay-to-Script-Hash aagpeca u nynprunonnucu B butkonn 4
12. | AnprepHaTuBHBIE (hOPMATHI IPEACTABICHIS OMTKOMH-aIPECOB 4
13. | )Ku3HeHHBIH UK TpaH3aIKHI 4
14. |Ilpotokon Segregated Witness 4
15. | OGMeH cooOmIeHUAMH MKy y3JIaMi buTKOMH-ceTn 4
16. | TexHOIOrMH ITOBCEMECTHON TOKEHU3AIUN 4
17. | Bugsl aTak u perieHus Juisi UX npeaoTspanienus B burkoun 4
18. | MeToap! mOCTpoeHust KpUNTorpaduyeckux o0s3aTeIbCTB 4
Bcero 72

7. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXXYTOUYHOMN ATTECTALIUA

ConepxaresibHbIA MOAYJIb 1. JKOHOMHYECKHE OCHOBBI U MPEANOCHIIKHA CO3AAHNS
KPUIITOBAJIOT U TEXHOJOIMH OJIOKYEHH

1. Ilepeuncnute Haubonee KenmaTelabHbIE CBOMCTBa neHer. Kakumu M3 STHX CBOMCTB
00J1a/1a10T IEHBI'H B PA3IMYHBIX IUIATEKHBIX CHCTEMAX.

2. JIOJKHBI K ACHBTU 0053aTe€IbHO UMETh BHYTPEHHIOIO CTOMMOCTH?

3. B pe3ynbraTe uero nosiBisIFOTCS J10JITOBbIE OTHOIIECHUS B TPUMHUTHUBHBIX 001IeCTBaX?

4. Kakue (QYHKIUU BBIMOJHAIOT JEHBIM B COOTBETCTBUH C 3aKOHOJATEILCTBOM O
0aHKOBCKOI1 cucreme?

5.C uem cBs3aHa mnpoOiiemMa JIBOMHON TpaTbl B CHUCTEMax »JJIEKTPOHHBIX IJIaTeXed u
KpHUITOBAIIOTaX?

6. HazoBuTe 0CHOBHBIE MEXaHU3MbI (HOPMUPOBAHUS CTOMMOCTH KPUIITOBAIIOT.
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CoaeprkareJbHBIA MOLYJIb 2. ADXHTEKTYPA M TEXHOJIOTHYeCKHe ACIEeKThI pacnpeaeJeHHbIX

peecTpos
7. OnummTe MeXaHu3M O00peHHs TPaH3aKIHii B ceTH BUTKOMH.
8. B uem 3akmmrouaercs uaes pacnpeeIeHHOro KoHceHcyca?

9. YkaxxuTe OCHOBHBIC XapaKTEPUCTUKU CHUCTEMbl BUTKOMH, KOTOpBIE MOJAEPKUBAIOTCS

IPOrpaMMHBIM 00€CTIeYeHUEM U YUaCTHUKAMU CETH.

10. Hepe‘H/ICHI/ITC BUJbI CHUCTCM OTHOCHUTCIIbHO THIIA YIIPABJICHUA, IMPUHATOIO B HUX.

YKaKuTe NpeuMyIecTBa U HEJOCTATKU KaKI0TO THIIA YIIPABJICHHUS.
11. Ilepeuncnure OCHOBHBIE TPEOOBAHNUS, KOTOPBIE MPEABSABISAIOTCS K XeII-(PYHKIUSM.

12. OnummuTe MeXxaHu3M 0053aTeNbCTB, MOCTPOSHHBIX C HMCIOJb30BAaHUEM SJIEKTPOHHOMN

MOJAMKCH U XelIa.
13. Yrto Takoe Xem-ykazaTellb U KaKk OH HCTOJIb3yeTcs Mpu (hOPMUPOBAHUH OJIOKOB?
14. Onuiure CTpYKTYpy JepeBa Mepkia 1 ero OCHOBHbIE CBOMCTBA.

CoaepaxareabHbiid Mooy b 3. ConuanbHble (PaKTOPBI 0J10KYeHHA H KPUNITOBAJIIOT:
MEeXaHHM3Mbl PeryJ1UpOBaHNs, BO3MOKHOCTH IPUMEHEHUs], IePCIeKTHBbI Pa3BUTHSA

15. OnummTe nponecc MallHUHIA, KaKylo 3ajady JOJDKEH pellaTh MalHep AJs MOJy4yeHUs

BO3HArpaxaeHus?
16. B ueM 3axirodaercs UAesl XO0JIOJAHOTO U FOpsYero XpaHuwimma?
17. Ha yem ocHOBaHa KOHIEMIIMS pa3aesIeHHs KIto4Yeil? ONUIIITE €€ MEXaHHU3M.
18. [lepeuncnure mpeuMyIlecTBa U HEIOCTATKU OHJIAH-KOIIEbKa.

19. Jlns yero maitHepsl OOBEAMHSIOTCS B IMYJIbI M Ha KAKUX MPHUHIIMIIAX OCYIIECTBISETCS UX

NEATEIBLHOCTE?

20. [TlpuBeauTe TpUMEpPHl KEWCOB B KOTOPBIX YIOOHO HCIOJIB30BATh IEpeaapecaruio,

CJICTIBIC IMMOAIUCH, 3CTICHBIC aApCeCa, MUKPOTpaH3alluu, MYJIbTUIIOATIMCH.

8. OBPA3EI 3AJAHUSA MOJAYJIBHOI'O KOHTPOJIA

IOV BIIO «IOHELKWI HAITMOHAJILHBIN YHUBEPCUTET»

OO0pa3zoBarenbHas IporpaMMa: MarucTparypa

HamnpasieHnne noaroToBKu: 01.04.02 IlpuknanHas MaremMaTuka U HHPOpPMaTHKa

Marucrepckas nporpamma: ITpuknaaHas maremaTka U HUHGOpPMATHKA

Ounas ¢popma oOyueHwHs.

Cemectp 1

VYueOHas qUCUUIUIMHA CoBpeMeHHbIE TPOOIIEMBI TPUKIIATHON MaTEMAaTUKU U
uH(popMaTHKH

MoayabHasi KOHTPOJIbHasi padoTa

Yacrtp 1. Bapuant Ne 1
1. B xakoM roay ObLIH ONPEIEICHBI M OMyOIMKOBAHBI IPOTOKOI M MPUHITUITH PA0OTHI CHCTEMBI
butkoun?
2. Kakoli u3 BUJIOB IUIATEKHBIX CUCTEM 00ECIIEUUBACT CAMYIO BEICOKYIO CKOPOCTh ITPOBEICHUS
TIaTexein?
3. [lepeuncnure mpeuMyniecTBa U HEAOCTATKU OAPTEPHOH MIIATEKHON CHCTEMBI.
4. B yeM OCHOBHOM HEJOCTATOK IUIATEKHON CUCTEMBI AJICKTPOHHBIX KOIIEITHKOB?
5. B xakoMm ciydae TpaH3aklus B CeTH BUTKOWH cuuTaeTcss o00peHHOMN?
6. Kakum uncioM MOXET BbIpaKaThCs BEJIMUMHA TIJIaTeXa B cUcTeMe butkonH?
7. IlepeunciuTe OCHOBHBIE COIMATEHO-YKOHOMHUYECKHE (DAaKTOPBI, BIUSIONINE HA CTOUMOCTh
OWUTKOMHA.
8. OxapakTepu3syiiTe Mpoiecc MaifHIUHTA C TOYKU 3PCHUS HAJTMYUs KOHKYPEHIIUU U THITA
yIpaBJICHHUS.
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9.Kak Ha3pIBaeTcs BIACTh HJIM MIPABO OTJABAaTh MPUKA3bl, IPUHUMATh PEIICHUS U TpeOOBaTh
ITOBUHOBEHHUSI?

10. K xakomy THITy cuCcTeM OTHOCHTCS OaHKOBcKas cuctema Jlonerkoit Haponnoit Pecriyonuku?
11. Ha3oBuTE OCHOBHBIE TPEUMYILECTBA IEHTPAIN30BAaHHBIX CUCTEM YIIPABICHHUS.

12. Oxapakrepu3syiite cuctemy OJOKUYECHH ¢ TOUKH 3pEHUs TIOCPEIHUKOB, HEPAPXUH, TOBEPUS U
pexuMa foctyrna K “HpopManuu (€e YTCHUS/3aIICH ).

13. I'ne rpanuTcs nHGOpMaLUs O CTPAXOBKE MAIIMHBI B CXEME aBTOJIM3MHIA HA OCHOBE OJIOKYEHH?
14. Yo mocToBepHO M3BecTHO O tmaHOocTH Catormu Hakamoro?

15. Yem 3anumaetcs komnanus Lazooz?

Yactsb 2. Bapuanr Ne 1
1. OxapakTepu3yiiTe MHOKECTBO PE3YJIbTaTOB BBIYUCICHUS XelI-() yHKIUH.
2. Kak Ha3bIBaeTcs CBOWCTBO 3AIIMIICHHOW XeHI-()YHKIMH, KOTOPOE HCKIIIOYaeT YTO KTO-TO M3
xem-(Q)yHKIUY TOJTYYUT ONPEIETICHHOE BBIXOIHOE 3HaUeHue Y?
3. Uto HE0OX0IMMO c/IeaTh 3JI0YMBIIIJICHHUKY, €CJIM OH XOYEeT MOJIeNaTh JaHHbIE B OHOM U3
6s10k0B niepeBa Mepkiia?
4. Kak 1oymKeH MOCTYIHUTh y3€ll B paMKax paboThI MPOTOKOJIA paclpeie]IeHHOr0 KOHCEHCY ca, €CIH
OH TOJIY4UJI OJIOK, KOTOPBII COAEPKUT TPaH3aKIUU C KOPPEKTHBIMH KpUNITOTpaQUueCKUMHU
MOAIMUCSIMU?
5. YKaxuTe Npu4uHbI, 10 KOTOPHIM BUTKOWH criocoOeH JoCTHYh KOHCEHCYCca Ha IIPAKTHKE,
BOIIPEKU TOMY, UYTO B OOIIIEM 3TO JIOBOJIBHO CIIOXKHAs 3a/1a4a’?
6. Kak B TepMuHax creHapueB MPOBEPSETCS TO, UTO TPAH3AKIIMS MOXKET OBITh YCIIEUTHO
3aBepliceHa?
7. Kakue rpynmbl HHCTPYKIMI MOIIEPKUBACT CKPUNITOBBIN SI3bIK butkonHa?
8. Dnuc miatut 3a ycnyry boOy, ncnonb3yst MUKpoTpaH3akuuu. Eciny oHa BHE3aHO OTKIIIOYHTCHS,
He mpeaynpenuB boba, m mepecTaHeT mepechUIaTh OIUIATy, YTO MOXKET ciaenaTh boO B Takoi
cuTyaruu?
9. Kak omxHbI OBITH pacipeneseHbl CPeCTBA MEXKY TOPSYUM U XOJIOIHBIM XPaHUIUIIEM?
10. bupxa nmyOnuKyeT BaduAHYIO TpaH3akuuio ¢ nepesogoM 10 000 GuTkoMHOB cama Ha ceOsl.
3areM Oupka MONAMHUCHIBACT CIY4YalHO CTE€HEPUPOBAHHYIO CTPOKY CBOUM 3aKPBITHIM KITIOUOM,
KOTOpPBIM ObLjIa mojanucana npeapyaymas tpan3akius B 10 000 6utkonHoB. 3a4eM 3To enaercs?
11. Kakne ocHOBHbIE (DaKTOpbl HEOOXOJMMO YYMUTHIBATH TMPU ONPEACICHUU PEHTAOCIBHOCTH
MaiHUHTa?
12. Yto MoxeT 03HauaTh HECBSI3aHHOCTH B bUTKoiH?
13. B xakom ciy4ae nojbp30BaTeib CeTH Tor MOXKeT IoTepATh O€30acHOCTh Nepeaadn
uH(pOpMalMU 1O ENU MapUIpyTH3aTOPOB?
14. Kakoii MexanuszM wucnonb3oBai IllenkoBblii MyTh, YTOOBI MOTHBHPOBATH YYaCTHHUKOB Ha
BEJICHUE YECTHBIX CIIEIOK?
15. Tlepeuncnute TpeboBanus K anroputmam Proof of work.

9. KPUTEPUN OHEHUBAHUA 3AJAHUA MOJAYJIBHOI'O KOHTPOJIA

Homep 3ananus KoanuecTBOo 0a1710B
gacTh 1, 1-15 no 1 6amry
yacTb 2, 1-15 o 2 Oaima

Bceero 45 6annoB
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10. KPUTEPUY OHEHUBAHUA CAMOCTOSATEJBbHOM PABOTBI

Camocmosmenvras paboma (sxnrouasn evinoanenue CPC u UPC) ouenuBaercs B 40 6aios.
B pa3pese oTaenbHBIX TeM OLIEHUBAHUE OCYIIECTBISETCS CIEAYIOMUM 00pa3oM.

OunennBanue CPC u UPC no aucuunimnne «CoBpeMeHHbIe MPO0JIeMbl NPUKJIATHON

MATEeMATHKU H HH(POPMATHKH

Ha3Banus coaep:kaTeJbHbBIX MOAYJIEH H TeM

CPC

nrPC

Conep:xaresbHbI MOTYJIb 1. JKOHOMHYECKHE OCHOBBI M MPEANOCHUIKH CO3aHUSA
KPUNTOBAJIOT M TEXHOJOTHHU OJI0KYEliH

1. JIeHbI'"M U TIJIaTEKHBIE CHCTEMbI. BUIBI MIaTEKHBIX
CHUCTEM, UCTOPHUS UX PA3BUTHS

2. Konrenmust KpunToBagoT. JKOHOMUYECKUH aCTIeKT OUTKOMHA

3. Bunel cucrem yrpaBieHus

4, OCHOBBI CUCTEMBI OJIOKUYEHH

5. busHec-cpena CTpyKTyphl OJIOKUCHH

6. Mozenp aBToJIM3uHra*

7. 3HaynuMBIe IMYHOCTA U KOMITAHHU CUCTEMBI OJIOKYEHH

RIN|RRr[R|R -

HToro no coaepxareJbHOMY MOAYIIO 1

8

N I e N N e I

pacnpe/ejeHHbIX peecTPOB

CoaepikaTeJbHBIA MOAYJ/Ib 2. APXHTEKTYPa M TEXHOJIOTHYECKHE ACTIEKThI

8. Kpunrorpaduyeckre 0CHOBBI KPHUIITOBAIOT

9. MexaHu3Msl JielieHTpanu3anuy butkonna

10. Tpanzakuuu butkonna*

11. XpaHeHne u UCTIOIB30BaHHE OUTKOMHOB

12. Ocobennoctu MaiHuHra*

13. OcHOBBI aHOHUMHOCTH*

Y N N T

RN RN R e

HToro no coaepxkareibHOMY MOAYJIIO 2

7

8

Coaepxkareabnblii Moayb 3. ConuanbHble paKkTOPHI 010KYe
MEXaHHM3Mbl PeryJ1upoBaHNs, BO3MOKHOCTH IPUMEHEeHHsl, 1e

CIICEKTHUBBI

HHA ¥ KPUNTOBAJIIOT:

pa3BUTHA

14. Bausguue oOmecTBa, IOIUTHKHA U 3aKOHOIATEILCTBA HA
cucremy butkonn

1

15. Anbrepuatussl Proof of Work*

16. IlpakTuka ucmoap30BaHus bUTKOWHA B pa3HBIX 00JIaCTIX™*

17. DxocucTeMbl KPUNITOBAIIOT

18. bynymee butkonna

HToro no coaepxareJJbHOMY MOAY.JII0 3

I I

(SIS PSS )

Bcero 6aa10B

20

20

11. KPUTEPUH OLIEHUBAHMS OBIIENA YCIIEBAEMOCTH

OO6mrast oreHKa 3HaAHUHM CTYACHTOB IO JUCHMIUIMHE TpoBoauTcs 1o 100-6ammpHOM mikame
COTJIACHO TaKUM KPHUTEPHUSM, IPUBEICHHBIM B Tabiuie Huxke. OpeanuzayuoHuo-yuebHas paboma
cmyOdenma B ayJIATOPUH OIIEHWBAETCS Ha OCHOBE TAaKMX KPUTEPHEB KaK IMOCEIIAeMOCTb 3aHSITHH,
AKTUBHOCTH BO BpeM}I HpOBe,Z[eHI/I}I JICKOUOHHBIX U HpaKTI/I‘IeCKI/IX 33.H$ITPII>1 (BOHpOCBI HGKTOpy 10
TeMe JICKIIMOHHOTO MaTepHuaa, y9acTHe B 0OCYKJICHUH MPOUJICHHOTO MaTepuaja, perieHne 3aaad

Y CUTyaluil y IOCKHU U T.IL.).



16

Ecnu 3auemnasn oucyuniuna

CoaepikaTesibHbIE
aep Bun padorsl Banabl
MOYJIH

Oprann3annoHHO-y4eOHas paboTa CTyJeHTa B ayAUTOPUHU 5
CoziepKaTenbHbIN

CamocrosTenbHas paboTta 15
MOyJb 1

HToro 20

Opranu3allMoHHO-y4eOHas padoTa CTy/IeHTa B ayIUTOPHH 5
Conepxarenbhblil (a0 crogrenpnas paborta 15
MOZYJIb 2

HToro 20

Oprann3alinoHHO-y4eOHas paboTa CTyJeHTa B ayAUTOPUHU 5
ConepkatenbHbiii  (CaMocTOsATENbHAS paboTa 10
MOy 3 MoynbHast KOHTpOJIbHas paboTa 45

HToro 60
OO0mmii uTor 100

Iopsiaok oeHNBaHUS Y4eOHBIX JOCTHKEHN A 00y4aI0IINXCS

OLeHKa 1o Onenka o 100- OneHka 1o rocyJapCTBEHHOM HIKaje
mkane ECTS | OamnbHOM mKane | sk3ameH, qudQepeHIupOoBaHHbIi 3a4eT 3a4eT
A 90-100 5 (OTJIMYHO) 3a4TCHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (YIOBIIETBOPUTEIIBHO) 3a4TEHO
E 60-69 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) C HE 3aUTEHO
BO3MO)KHOCTBIO TOBTOPHOM aTTeCTalluu
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) C HE 3aUTEHO
BO3MO>XHOCTBIO TOBTOPHOM CAaYu MpU
yCIIOBHHU 0053aTEIbHOT0 Habopa
JTOTIOJTHUTEJIBHBIX 0aJlIoB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOIECCA

YdeOHbIE 3aHATHS TPOBOIATCS B TJIABHOM  y4eOHOM  KOpIlyce YHHBEpPCHUTETa
(mp-xt I'ypoBa, 6). JIns mpoBeneHus: TEKIUOHHBIX ¥ MPAKTHYECKHUX 3aHITHI TPEeOYeTCs ayIuTopus,
000pyI0BaHHAs MEIOBOM WJIM MapKEPHOU JTOCKOU, MYJIbTUMEIUNHHBIN TPOSKTOP U dKpaH, HOYTOYK,
KOMIUIEKT y4yeOHOH meOenu Uit CTyleHTOB, pabouee mecTto mpernonasaTens. Beixon B MHTEpHET
IIPOBOIHOM MITK C Hcnojb3oBanueM Wi-Fi.

Jlnst  caMOCTOSITEIbHON pabOThl HMCIONB3YIOTCS TEKCTOBBIE U 3JIEKTPOHHBIE PECypCh
Hayunoli OWOIMOTEKHM YHHMBEpPCHUTETa M APYTHX DJEKTPOHHBIX OWOIMOTEYHBIX 0a3 JTaHHBIX,
MaTepHaIbHO-TEXHIUUECKYI0 0a3y yueOHo#l mabopaTopuu Kadeapbl ynpyrocTd ¥ BHIUUCIUTEIBHON
MateMaTukd nMeHn akageMuka A.C. KocMomaMuaHCcKOro.
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13. PEKOMEH/IOBAHHAS JIMTEPATYPA

Ne
n/n

Koa-Bo Hannumue
IK3EMILISIPOB | JIEKTPOHHOM
B OubmMoTeke BEpPCHH B

JouHY IBC

HaunmenoBanue

Ocnosnas n1umepamypa

Hpemep JI. OcHoBbI OnokYeiiHA: BBOJHBIM Kypc s
HAYMHAIOIMMUX B 25 HeOompmmx riaBax / JlaHWDIIb 0 -
Hpemep. — M.: JIMK Ilpecc, 2018. - 312 c.: ui.

I'enxkumn A, Anekceii MuxeeB A. biokueiin. Kak sto
pabotaer u UYTO JKIET Hac 3aBTpa / ApreM [ 'eHkwuH,
Anexkceii MuxeeB. — M.: HM3garenbcTBO ANbIIMHA
[TaGmumrep, 2018. - 592 c.

PomanrkoB, B.A. Bsemenue B kpunrorpaduto. Kypc
nexuwii / B.A. PoMaHbpKOB. — 2-¢ u3., HcTp. U A0I. — M.: 0 -
OOPYM : UHDPA-M, 2018. — 240 c.

Jlonoanumensnan numepamypa

CBoH M. BrnokueiiH: cxemMa HOBOM APKOHOMHKH / MeaHu
CBoH. - M.: Onmumn-ousHec, 2017. - 240 c., ui.

PaBan C. JleneHTpain30BaHHbIE MIPUITOKEHUS.
Texnonorust Blockchain B nmeficteuu / C.PaBan. — CII6.: 0 -
ITutep, 2017. — 240 c.: u.

[Mommep H. Iudposoe 3omoto. HemepositHas wucTopus
OWUTKOWMHA WJIM O TOM, KaK MACAIN-CThl U OHM3HECMEHBI
u3o0peraroT neHspru 3aHoBo / Hatanwane Ilonmep. - M.:
Hwnanextuka, 2016. - 75 c.

Bunbs II., Maiikn Keiicu M. DOnoxa kpunrtoBamor. Kak
OWTKOWH W OJIOKYECHH MEHSIOT MUPOBOM AKOHOMUYECKUN
nopsimok / Ilom Bunes, Maiikn Keiicu. - M.:
W3narensctBo ManH, MiBanoB u @epbep. 2017. - 432 c.

N O

14. ”THOOPMALIMOHHBIE PECYPCBI

OmnnaitH-kypce «BBeeHue B KpUITOBATIOTH 1 Ookueitay // Intuit.ru — URL:
https://www.intuit.ru/studies/courses/3443/685/info

Omnnaitn-kype «Texnomoruu kpuntoBaaroT» // Intuit.ru — URL:
https://www.intuit.ru/studies/courses/3643/885/info

Cepus nmybnukaruii Bitcoin in a nutshell // Xa6paxa6p:
Cryptography - https://habrahabr.ru/post/319868/
Transaction - https://habrahabr.ru/post/319860/
Protocol - https://habrahabr.ru/post/319862/
Blockchain - https://habrahabr.ru/post/320176/

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

Kypc nexnuii ot rpynmst Distributed Lab // Youtube. — URL:
https://www.youtube.com/playlist?list=PLhZQuknA7yUBt82ow8rEfw G8tNZjt30B

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

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

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

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

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

13.0n Public and Private Blockchain https://blog.ethereum.org/2015/08/07/on-public-and-
private-blockchains/

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

15.2017 Was Bitcoin's Year. 2018 Will Be Ethereum's https://www.coindesk.com/2017-
bitcoins-year-2018-will-ethereums/

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

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

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

19.What is Ethereum? http://ethdocs.org/en/latest/introduction/what-is-ethereum.html
20.Smart Contracts: A White Paper https://github.com/ethereum/wiki/wiki/White-Paper
21.Account Management http://ethdocs.org/en/latest/account-management.html

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

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

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-strategy

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

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

28.Etherscan https://etherscan.io/

15. IPOTPAMMHOE OBECIIEYEHHUE

1. Be6-6paysep Google Chrome (JIunensus — GecriaTHoe NPOrpaMMHOE OOECIEYEeHHE C
OTKpPBITBIM UcXoaHbIM KotoM) — URL: https://www.google.com/intl/ru/chrome/

2. Bitcoin Core (cBoOOAHBIN MPOEKT C OTKPHITHIM UCXOAHBIM KojoM, nunensus MIT) — URL:
https://bitcoin.org/ru/download

3. Remix IDE (cBOOOIHBIN MPOEKT ¢ OTKPBITHIM MCXOIHBIM KomoM, juien3us MIT) — URL:
https://remix.ethereum.org
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