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YTBEPXKIAIO:

HHBIX TEXHOJIOTUH
1. A. MouceeHko

PaGoyas mporpamma y4eOHOWH aucHUIUIUHBI «COBpEMEHHBIE MPOOJEMBI IPHKIIAIHOM
MaTeMaTdKd ¥ HMHO)OPMATHKH» COCTaBjIeHAa Ha OCHOBaHMH (DenepaabHOro rocyaapCTBEHHOTO
00pa3oBaTeIbHOrO CTaH1apTa BBICIIEro 00pa30BaHMs — MaruCTpaTypa 110 HallpaBJIeHHIO 10 Ir0TOBKH
01.04.02 TMpuknagHas mareMaTuka ¥ WHGOpPMATHKa, YTBEPXKIECHHOIO NpHKa3oM MuHHCTEpCTBA
obpasoBanus U Hayku Poccuiickoit @enepanun ot «10» stHBaps 2021r. Ne 13; I'ocymapcTBeHHOTO
obpazoBatenbHOro cranaapra Boicuero oopaszosanus (I'OC BO) Jlonenkoit Hapoauoit Pecry6uku
(JIHP) (mpoekta) o Hanpasiaenuto noarorosku 01.04.02 Ipuknannas MaTeMaTHKa ¥ ”HQOpPMATHKA,
[Topsiaka opraHu3anue y4eOHOro mporecca B 00pa3oBaTENbHBIX OPraHM3alHsX BBICLIETO
npodeccuonanbHOro obpazosanus Jlonenkoit Hapomanoi PecryGiuku, yTBEPXKIEHHOTO MPUKA30M
MunmucreperBa obpasosanus u Hayku Jlonenxoit Haponnoit Pecy6muku ot 10.11.2017 r. Ne 1171
(c W3MEHEHWSAMH U JIONOJHEHHsSMH); y4eOHOro IUIaHA M OCHOBHOH NPO(eCCHOHATBHOM
o6pa3oBaTebHOM IMpOrpaMMbl  BhICIIEro oOpasoBaHusi HampasiaeHust noxarorosku 01.04.02
[IpukianHas MaTemMaTHKa ¥ HHQOpMATHKa, MarucTepckoil nmporpammel: «IIpuknannas maremMaruka
1 uHpopMaTHKay, pazpadboranusix B [[OY BIIO «JloHenkuii HallMOHAIbHBIH YHUBEPCUTETY.

PazpaboTunk:

JOIEHT Kadeapbl yIPyroCTH U BEIYUCIUTEIBHOM MaTeMAaTUKH

nmenu akagemuka A.C. KocmogaMuaHcKoro

KaHz. (pu3.-MaT. HayK o / B. H. Heciupusiii
PaGouast mporpaMMa ydeOHON IMCLUMIUTMHBI YTBEpXKIEHA Ha 3aceJaHuu Kadeapbl TEOpUH

YIPYTOCTH M BBIUMUCIUTEIHHON MaTeMaTHKU UMeHH akaaeMuka A.C. KocmogamMmuaHcKoro

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

3aBenyrouuii kadenpoi E :

B.A. Cropoxes

PaGouas mnporpamma y4eOHONW JUCHHUIUIMHBI O0a00peHa Y4eOHO-METOAMYECKOM KOMHUCCHEH
(akynpTeTa MaTeMaTHKU ¥ HHOOPMAITMOHHBIX TEXHOJIOTHi

[Iporoxon Ne 4 ot «14» anpens 2021 r.

IIpencenarens yueOHO-METOANYECKOH KOMHCCHH e
(axynpTeTa MaTeMaTUKU U UHHOPMAIIMOHHBIX TEXHOJIOTHI JL.M. CensixoBa




1. OBJIACTb IPUMEHEHUA U MECTO JUCIIUIIVIMHBI B YYHEBHOM ITPOLHECCE

Vuebnas muctmminHa ~ «CoBpeMeHHbIE  MpOOJIeMbl MPHUKIAAHOM  MaTreMaTHKH |
MH(POPMATUKUY» SBISETCA YaCTUYHO IMPAKTUKO-OPUEHTHPOBAHHOM IUCHUIUIMHOW M OTHOCHTCS K
0a30BOii "acTH 0Opa3oBaTENbHOW MpOorpaMMbl. JlJiss W3ydeHUs MaHHOW Y4eOHOW TUCITUTLIMHBI
HEOOXOIUMBI 3HAHUS U YMEHUSs, GopMUpYeMbIe npedutecmsyrowumu oucyuniunamu — «OCHOBBI
uHpopMaTuKn», «Teopus BEpOATHOCTEH M MaTeMaTHYecKas CTaTHCTHKay, «MaremaTuyeckue
OCHOBBI 3alIUTHl MHPOpMaILN», «KOMIBIOTEpPHBIE CETH», CONYMCMEYWUMU OUCYUNIUHAMU —
«CoBpeMeHHBIE METO/Abl KpunTorpagum». 3HAHUS W yMEHUS, IMOJydCHHBIE B XOJ€ H3yYCHHUS
mucuuIuiiHbl «COBpeMEHHbIE POOIeMbl MPUKIAJHOW MAaTeMaTHKH M WHG)OPMATHKHY, SBIISIOTCS
OCHOBOH sl m3y4yeHus: Kypca «Pacmpenenennpie HHQOPMAIMOHHBIE CHCTEMBD», HCIIOJIB3YIOTCS

[IPY HAIIMCAHUH BBITYCKHOW KBaJTM(UKAITMOHHON pabOTHI.
2. CTPYKTYPA JUCIMIIJINHBbI

. dopma 00ydeHHs
XapakTepucTuka y4eOHOM TUCIIUTTAHBI
Ounas 3aoyHas
Hanpasnenue noarotoBku 01.04.02 IMpuknagHas MareMaTuka U HHGpOpMaTHKa
Marwucrepckast mporpamMma Crarucruka
[IporpamMmma nmoaroToBKH Marwuctparypa
Kpanuduxanms Marwuctp
KommuecTBo comepkaTeTbHBIX MOYICH U TEM 3(18)

Jucruriraa 6a30Boii / BApHATHBHOM 4acTH
00pa30BaTeNIbHOM MporpaMMbl

ba3osoi vactu

DOopMBbI KOHTPOJISI

1 MOIy/BHBII KOHTPOJTB,
3auer B 1-M cemecTpe

T'ox nmonrorosxu 1
Cemectp 1
KonmuecTBo 3a4eTHRIX €OUHUIL
KomnmuecTBo gacoB Bcero 108
B T.4.:
- JIEKIIMOHHBIX 18
- IPAKTUYECKUX WJIM CEMHUHAPCKUX 18
- JJabOPaTOPHBIX -
- CaMOCTOSTEIBLHOM pabOThHI 72
B T.4. MHIUBUYAJIbHOE 3aJIaHUE -
HenenpHOE KONMMYECTBO YacoB 6
B T. 4. - QyIUTOPHBIX 2
- CaMOCTOSTEIbHON PabOTHI CTy/IEHTA 4

3. OIMCAHHUE JUCIHUIIJINHbI

He.]'lb N3Yy4YCHUS TUCHUIIIMHBI «COBpeMEHHLIe l'lpOﬁ.]'[eMbI npmc.nazmoﬁ MAaTEMATHKH U

I/IH(l)OpMaTI/IKI/I» — TOJIYUCHHUC 0a30BOro MNpeACTaBJICHUA O MPCANOCHUIKAX TIOABJICHUS
pacnpeaACIICHHBIX PECCTPOB, BO3MOXKHOCTAX H OCHOBHBIX IIPUJIIOKCHUAX TCXHOJIOTUH 6HOK‘IeﬁH,
OCHOBHBIX MATCMATHUUYCCKUX QAJTOPUTMAX W PAAC CHUCTEM, B KOTOPLIX MHCIIOJB3YCTCA HaHHaA
TEXHOJIOTH:, B TOM YHUCJIC ITPU CO3OAaHNUN U Q)YHKI_II/IOHI/IPOBEIHI/IH KPHUIITOBAJIIOT.

3agaun:

- YCBOCHHC TCOPCTUUYCCKUX OCHOB U MPAKTUYCCKUX HABBIKOB pa6OTBI C pacrnpeaciCHHbIM
peeCTpOM U HCIIOJIB30BaHUA TCXHOJIOTHU OJIOKYEIH B C(bepe oOecreueHns MIATeKHBIX CUCTEM, a
TAKXKC IJI APYTUX TECXHOJIOTHYCCKUX TPOUCCCOB;

- OCBOCHHC (byH,[[aMCHTaJ'IBHBIX IMPUHIIHUIIOB MOCTPOCHUA U (I)yHKI_[I/IOHI/IPOBaHI/I}I KPUIITOBAJIKOT
" JpYrux pacrinpeacICHHbIX CUCTEM HAa OCHOBC TCXHOJIOTUHU 6J'IOK‘{€I\/’IH;
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- IOHUMAHUE OCHOBHBIX aJITOPUTMOB KOHCEHCYCa, HUX KIIOUYEBbIE CBOHCTBA U
XapaKTePUCTUKH, a TAKXKE UX MPHUMEHEHHE;

- IpHOOpETEeHNE HABBIKOB PaOOTHI C DJEKTPOHHBIM KOILIEIHKOM, pa3padOTKU M peaau3aluu
Pa3IMYHBIX CKPUIITOB U MOJyYEHHE MPEACTABIEHUS O CMAPT-KOHTPAKTaXx;

- pa3BUTHE HABBHIKOB CAaMOCTOATENBHOM pPabOTBI M yMEHHMHA HAaXOOUTh M TepepadaTbIBaTh
JOTIOJTHUTEIBHYIO HH(POPMAIUIO B TaHHON MpeAMETHON 00IacTH;

- pa3BUTHE TBOPUYECKOT0, HAYYHOI'O MOTEHIMAjIa CTYJI€HTOB, UX [T03HABATEIbHBIX UHTEPECOB
B 00JaCTM MAaTEeMaTH4YECKOTO W TEXHOJOIMYECKOTO 00ecneueHus] COBPEMEHHBIX (DMHAHCOBBIX
TEXHOJIOTUH, CTUMYJIMPOBAHUE K JAIBHEUIIEMY 3aHATHIO HAYYHOH AEATEIbHOCTbIO.

TpeOoBanus K pe3yJbTaTamM OCBOCHHS AMCHMILIMHBI. [Ipolniecc n3yueHus AUCHUIIIUHBIL
«CoBpeMeHHBIE TIPOOJIEMBI TPUKIATHOW MaTeMaTHKM ©  HHOOPMATHKM» HANpaBlIeH Ha
(hopMupOBaHHE AIIEMEHTOB CIEAYIOMMUX KoMmneTeHuuii B coorserctsuu ¢ ®I'OC BO PD, 'OC BO
JIHP (npoexT) no Hampasienuto noarotoBku 01.04.02 Ilpuknaanas mareMaTtuka U nHGOpMaTuKa U
OCHOBHOM IIpo(ecCHOHaIbHONW 00pa3oBaTeIbHON MPOrPaMMBbl BbICILIET0 00pa30BaHUs HaIllpaBJIECHUS
noarotoBku 01.04.02 IlpuknamHas maremMatnka ¥ HWHPOPMATHKA, MAaruCTEPCKOW MPOTPAMMBL:
«CTaTtucTuka»:

Yuueepcanvnovie komnemenyuu (YK):

HaumenoBanue kareropuu (rpymnibl) YHUBEPCATBHBIX KOMIETEHIIUNA:
«CHUCTEMHOE U KPUTUYECKOE MBIIIJICHUE)

VK-1 CrocoOeH OCyIIeCTBISITh KpUTHISCKUN aHaTN3 MMPOOJIEMHBIX CUTYaI[iii Ha OCHOBE
CHUCTEMHOTO TOX0/1a, BIPA0aThIBaTh CTPATETHIO JCHCTBUMA

HaumenoBanue kareropuu (rpymnibl) YHUBEPCATBHBIX KOMIETEHIIHINA:
«KommyHuKaus»

Crioco0eH IpUMEHSTh COBPEMEHHBIE KOMMYHUKATUBHbIE TEXHOJIIOTUH, B TOM YHCIIE
YK-4 Ha UHOCTPaHHOM(BIX) sI3bIKe(ax), Ui aKaJJeMHUUECKOro U Mpo¢deCCHOHATBLHOTO
B3aMOJEHCTBUA

Oowenpogeccuonanvhnvie komnemenyuu (OIIK):

Crioco0eH pemaTh akTyalbHbIe 3a7a4u (yHIaMEHTAIBHON U MPUKIIATHON

OIIK-1
MaTeMaTHKH
Crocob6eH KOMOMHUPOBATH U aJIANITUPOBATH CYIIECTBYIONINE HH(POPMAITMOHHO-
OITK-4 KOMMYHUKAITMOHHBIC TEXHOJIOTHH JIJIsl PEIICHHS 33729 B 001aCTH
npodeccuoHaABbHOM IeATENBHOCTH C y4€TOM TpeOOoBaHUN HHPOPMAIIMOHHOM
0€3011acCHOCTH
Hpogeccuonanvnvie komnemenyuu (I1K):*
[IK-2 Crnioco0eH npoBoAUTH 0OOPaOOTKY U aHAIM3 HAYYHOU HH(POPMAIMH U PE3YIbTaTOB

HCClIeJOBAaHUN

CrnocobeH MCHoib30BaTh COBPEMEHHBIE METOJbl pa3pabOTKM W pearu3aliu
[1K-6 QITOPUTMOB JUISL PELIeHUs 33714 MPpo(eCCUOHABHON AeATeNbHOCTH Ha 6ase
S3BIKOB MIPOTPAMMHUPOBAHUS U TAKETOB NMPHUKIAIHBIX TPOrpaMM

WHIMKATOPLI JOCTHKEHUS] KOMIETEHIHiI U pe3yabTaThl oby4enms’. J{ocTikeHue

1 Ecau I1K B3sita u3 npodeccCuoHAIbHOTO CTaHapTa — MOKHO YKa3aTh HA3BaHUE
npodcranaapTa, KeM U KOTJla yTBEPKACH, pEeruCTpallMOHHbIN HOMEp podcTangapTa
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KOMHCTCHL{I/Iﬁ OLCHUBACTCA HAa OCHOBC TAKUX HHJIUKATOPOB U COOTBCTCTBYIOIIUX WM PC3YJILTATOB

oOyueHus:
Kareropun
YHuBepcajJbHbIe
YHUBepPCATbHBIX HNuaukaropbl Pe3yabTaThl 00yueHust
N KOMIETeHIIHH
KOMI eTeH M il
3HaeT pazIuyue MEexXIy
MHCTUTYIIMOHAJIbHBIMU U
HCUHCTUTYLIUOHAJIbHBIMU
noaxoaaMu K (OpMUPOBaHUIO U
VYK-1.1. IIpumenser AXOR (opwip .
. XPaHEHUI0 KPUTHYECKOH
CHUCTEMHBIN OAXOI U
uHpOpMaIUH
OCYILIECTBIISIET
N YMeer pa3nuyaTh TUIIbI
KPUTUYECKUH aHAIN3
o COCTaBIIAIOIINX apXUTEKTYPEI
MpoOIEMHON .
VYK-1. Cnocoben cuTyaLmH Blockchain-cetu u nx
OCYILIECTBIIATh Y (bYHKIIMOHAIBEHBIE BO3MOKHOCTH
KPUTUYECKHI aHAITN3 YMeeT opueHTHPOBATHCS B
Cucremnoe u IPOOJIEMHBIX aJIropuTMax KOHCEHCyCa M X
KPUTHYCCKOC CUTYaIllii Ha OCHOBE 0COOEHHOCTSIX
MBIIIJICHHC CHUCTEMHOI'O 3Haer 0a30BbIC MEXaHU3MBI U
oaxo0/a, ANTOPUTMBI QYHKITMOHUPOBAHWSI
BBIpa0aTHIBATH pacmpeeneHHbIX PEecTPOB
CTpaTeruio AerCTBUI VK-1.2 3Haer chepbl 1 0COOEHHOCTH
- HCITIOIB30BaHMA CMapT-KOHTPAKTOB
PazpabarsiBaer
N . | YMeeT o1ieHMBaTh BO3MOXKHOCTH
CTpPaTEruio AeHCTBUMA
UCIIOJIb30BAHUS PACIPENEIEHHBIX
JUISL TOCTHOKEHUS
. PEECTPOB B paMKax KOHKPETHBIX
IIOCTABJICHHON LIeNTU .
Ou3HEC-MOJCIEH;
YMeeT ucIoab30BaTh OIBIT
IIPUMEHEHUSI CUCTEM JIEKTPOHHBIX
JCHET Ha NIPAKTHKE
3HaeT OCHOBHBIE IPUHIIUIIBI U
YK-4. Ciocoben P
TpeOOBaHUS, IPENbIBIAEMbIE K
VPHMEHATE IPOEKTUPOBAHUIO COBPEMEHHBIX
COBPEMEHHEIC YK-4.1. [Ipumensier
IUIATEKHBIX CUCTEM
KOMMYHHMKaTHBHBIE uHGOPMaIOHHO-
YMeeT oCyleCTBISTh IOUCK
TEXHONOTHH, B TOM | KOMMYHHKALHMOHHBIE |\ o = o' P ——
Kommynukanus qHCIie Ha TEXHOJIOTUH IS A pMart
MH(OPMAIIMOHHBIX Pecypcax, B TOM
MHOCTPaHHOM(BIX) aKaJIeMHYeCKOro 1
YKCJIe HA MHCTPAHHOM SI3bIKE
sI3pIKe(ax), A7 po¢eCCHOHATBHOTO
o Bnaneer coBpeMeHHBIMU
aKaJEeMHYECKOro 1 B3aUMOJECHCTBHUS
cpeacTBaMH HH(GOPMAaLMOHHO-
poheccCruoHaIbHOTO
. KOMMYHHUKAIIHOHHBIX
B3aMMOJCHCTBHUS "
TEXHOJIOTUI
2 KomnaecTBo HHAUKATOPOB I10 KEI)KI[OIZ KOMIICTCHIMKY MOXKCT BApbHUPOBATHCA

(ot ogHOTO U OOJIEE).




Oo6menpodeccuoHaJbH
bl¢ KOMIICTCHIINH

HNuauxkaropsl

PesyabTatel 00y4enust

OIIK-1. CriocoGeH pemath
aKTyaJIbHBIC 3371491
(dbyHIaMEHTaIbHON U

MPUKIAHON MaTEMATUKHU

OIIK-1.1. OcymiecTBiseT aHaIN3
Hay4HOH JIUTEPaATyphl I
BBISIBJICHUS aKTyaJbHBIX 3a/1a4
(dbyHIaMeHTaIbHOHN 1
MIPUKJIAAHON MaTEMaTUKH

3HaeT crnenuagbHy0 TEpPMUHOIOTHIO,
CBSI3aHHYIO C CO3JJaHUEM U
MpUMEHEHNEM Ha IIPAaKTHKE
TEXHOJIOTUU OJOKYEHH, KpUIITOBAIIIOT,
CMapT-KOHTPAKTOB U KOJJIEKTUBHOTO
MHBECTHPOBAHMS;

YMeer npuodpeTaTh CUCTEMAaTHYCCKHE
3HaHUS U3 HOBOW Hay4HOU M ydeOHOH
JUTEpaTypbl IO TEMAaTUKE
pacnpesielieHHbIX PeecTpoB

OIIK-1.2. ApryMeHTHPOBaHHO
00OCHOBBIBAET BHIOOp METOJIA
peuIeHus] KOHKPETHOM
aKTyaJIbHOM 3aJlauu
(hyHIaMEHTAIBLHON U
MIPUKJIAJHON MaTeMaTHKH Ha
OCHOBE TEOPETUUECKUX 3HAHU I

3HaeT BO3MOXHOCTH, TPEUMYILIECTBA
1 OIrpaHUYCHUA TCXHOJIOI N
pacHpeieNIeHHbIX PEeCTPOB, a TAKKe
TMEPCICKTUBBI UX IPUMCHCHU S

Bnaneer HaBbIKAMM HAXOXKJICHHUS
AHAJIOTMH MEXJy MNOCTaBJIEHHOMN
3aJ]a4eN U yXKe CYyIEeCTBYIOUUMU
peIIeHUSIMU

Brnaneer HaBbikaMu 3¢ HeKTHBHOTO
00I1ero aHaj3a BO3MOXKHOCTEN
MIPUMEHEHWsI pacrpeielIeHHbIX
PEECTpPOB JIIsl pellieHHs] KOHKPETHBIX
3azau

OIIK-4. Criocoben
KOMOMHHPOBATH U
aJIarTHPOBATh
CYIIECTBYIOIINE
“HPOPMAITMOHHO-
KOMMYHHKAIIMOHHBIC
TEXHOJIOTUU JUTS PEIICHUS
3amad B obnactu
npodeccruoHaTbHOMN
JISITEITBHOCTH C YIeTOM
TpeOoBaHMHA
HHOOPMAITHOHHON
0e30macHOCTH

OIIK-4.1. Ucnionp3yer u
KOMOWHHUPYET CYIIECTBYIOIINE
uH(OPMAIIMOHHO-
KOMMYHHKAIIOHHBIC TEXHOJIOTHU
JUISL PEIICHHS TOCTABJICHHBIX
3a1a4 B obnactu
TIPOheCCHOHATTEHON JIETEITEHOCTH
C y4eTOM TpeOoBaHMi
AHGOPMAITHOHHON
0e301macHOCTH

3HaeT crenuaaTbHyI0 TEPMUHOIOTHIO,
CBSI3aHHYIO C CO3JTAHUEM U
MIPUMEHEHUEM Ha IMPAKTHKE
TEXHOJIOTUHU OJIOKYCHH, KPUITOBAIIIOT,
CMapT-KOHTPAKTOB M KOJUICKTUBHOTO
WHBECTHPOBAHUS;

Ymeer npuobperaTh CucTeEMaTHYeCKue
3HAHMS U3 HOBOI HAYYIHOU M y4eOHOM
JIUTEPATYPhI 110 TEMATUKE
pacIpeieICHHBIX PEeCTPOB

OIIK-4.2. Agantupyer
CYIIIECTBYIOIIHE HH(POPMAITOHHO-
KOMMYHHKAITIOHHBIE TEXHOJIOTHH

JUTSL pelIeHns 3a1a4 B 00J1acTH
PO eCCHOHATILHON JeTeTHFHOCTH

YMeer ucnoiap30BaTh TEXHOIOTHIO
OJIOKUEiH B pa3paboTke
MPOrPaMMHBIX pelIeHUN

Bianeer npuHLMIIAMH TOCTPOECHHUS
Blockchain-cereit




IIpogeccnonanbHbIe
HNupukaropsl PesyabTatel 00y4enust
KOMIIETeHIIHH
3HaeT METOI0JIOTHIO HAYYHBIX
UCCIICIOBaHMUI, OCHOBHBIC Hay4YHBIC
WIIK-2.1. Ocymectemsier cGop, | DO A TP obemsL,
cylecTByroIHe B chepe
K-2. Crnocoben | 0OpabOTKy, cHCTeMaTH3aLUIO U PACTIPEIRICHHEIX PEECTPOB,
IPOBOAUTE 00paboTKy U OLEHKY IICPCIIEKTUB KPHUIITOBAJIIOT U CMapT-KOHTPAKTOB.
aHajms Hay4HOH PE3yIbTaTOB HAYIHBIX 3HaET MPUHIMIILI pAGOTHI ANITOPTUMOB
HHpopMaLHu n UCCIEIOBAHUN B 001aCTH KOHCEHCYCa;
Pe3yIbTaTOB KOMITBIOTEPHO- 3HaeT CaMOCTOATENLHO
HCCIIe0BaHNH MATEMATHIECKOrO AHAJIM3UPOBATH U PELIATh
MOZIHPORAHHS HAYYHO-HCCIIeIOBATEIbCKUE U
UHKCHEPHBIC 3a/1a41 B 00JIaCTH
MPUKJIAAHON MAaTEMaTUKH U
WH(POPMATHKH.
TTK-6. Crrocoben 3naer s3p1ku Bitcoin Script u Solidity
UCIOIR30BATh 3HAaeT HEMHCTUTYIIHOHAIbHbIE
COBPEMCHHBIC  MCTO/IBI MeXaHHU3MbI (POPMHUPOBAHUSI
paspaborku n I1K-6.3. Peanusyer pacIpe/ieieHHOro J1oBepys Ha 6ase
pealnsaliii ajiropuTMos CYUIECTBYIOLIME /I pacIpe/e/IeHHBIX PEeCTPOB;
JUL  Perientl  SUE | MOZMGHUUPOBAHHEIE alTODHTMEL ¢ YMeer pean30BbIBATh OCHOBHBIC
npodeccHoHaIbHOI IIOMOILBIO COBPEMEHHBIX SI3bIKOB P N
NCATETBHOCTH Ha  Gase [pOrPaMMHPOBAHHS H /T AJrOPUTMBI IIPOBEPKHU TPaH3aKLHUN
S3BIKOB [AKETOB MPUKIAHBIX IporpaMm | ¥ MEET PA3IINYaTh MOHATHS TOKCHA i
NpOrpaMMHUpPOBAHUSL U KPHUIITOBAJIIOTHI;
ITaKCTOB HpUKIIaHBIX BrajieeT HaBBIKAMH B3aUMOJICHCTBHS
Hporpamm C 2JIeKTPOHHBIMH KOIIETbKAMU

4. ®OPMBI OPTAHU3AIIMH YYEBHOT' O ITPOIIECCA Y COJIEP)KAHUE
TACIATITAHBI

JucuuruinHa «CoBpeMeHHble NpoOjaeMbl NPUKIAAHON MaTeMaTHKd M HMH(OPMATUKU»
IpeJycMaTpuBaeT cienyromue GopMbl OpraHu3aluy y4eOHOro Impolecca: JeKIUH, IPAKTUYECKHUe
3aHATUS, CAMOCTOSTENbHYIO paObOTy CTYIEHTOB.

Marepuan u3naraercss C  UCHOJb30BAaHUEM  OOBACHUTEIbHO-WUIIOCTPATUBHBIX U
IBPUCTHYECKUX METONOB IpenoaasBaHus. I[Ipu mpoBeneHuM JEKUMH M IPAKTUYECKUX 3aHATHU
UCIOJIb3YIOTCSL IIEPCOHAIbHBIE KOMIIBIOTEPBI, MYJIbTUMEIUNHBIE NPE3CHTALNU, AOKYMEHTALMS
UCIOJb3yeMbIX IPOrPaMMHBIX CpPEACTB M TEXHOJOrui, oO0o3peBaTenu OJIOKOB OTIEIBHBIX
KpUIITOBAJIIOT.

B yueGHOM mpolecce MIMPOKO NPUMEHSIIOTCS AKTUBHbIE M HWHTEPAKTHBHbIE (HOPMBbI
IIPOBEACHUS 3aHATHH (pa300p KOHKPETHBIX CHUTyallui, AUCKYCCHUS, IOJEMMKa), BHEAyAUTOpPHas
caMocCTosTeNIbHAsE paboTa, OalIbHO-PEHTHHIOBas CHUCTEMa OLIEHKU ycleBaeMocTH. B ydueGHOM
IIPOLIECCE MCIIONB3YIOTCS HHTEPHET-PECYPCHl 1O JAHHOMY KypCy; paccMaTpHUBArOTCS 3aaud,
MaKCUMAaJIbHO MPUOJIMKEHHbIE K KOHKPETHBIM MTPAKTUYECKUM CUTYaIUsSIM, TE€CThI, CAMOCTOSITEIbHAs
paboTa; KOHTPOJIbHBIE PAOOTHI.

CamocrosTenbHas paboTa CTYICHTOB IpelycMaTpUBaeT MOATOTOBKY K IPaKTHYECKHM
3aHATUSAM, MOJTOTOBKY KOHCIIEKTOB M pedepaToB MO OTAEIbHBIM BOIPOCAM H3y4aeMbIX TEM,
u3yueHre yueOHON 1 METOJMUECKOH IMTepaTyphl.



TemaTn4yeckuii mjiaH «COBpeMeHHbIe l'[pOﬁ.]'[eMbI npnxnanﬂoﬁ MAaTEeMAaTHUKH "

HHGpOpMaTHKI»

Tempbl

Bonpocsl Tembl

COI[epH(aTeHBHLIﬁ MOAYJb 1. DxoHOMHYECKHE OCHOBBI 1 NPEANOCHIJIKHA CO3JaHUA
KPUIITOBAJKT U TEXHOJIOI'MHA OJIOKYeH

1. JleHbI'u U TIJIATEKHBIC
cucTteMbl. Buabl
IJIATeKHBIX CHCTEM,
HCTOPHS UX PA3BUTHUS

1.1. baprepHas, MoHeTHas, OymMa)kHas U 4YEKOBas ILJIATEKHbIE
CUCTEMBI: IPEUMYILIECTBA U HEAOCTATKU.

1.2. IlnaTexHas cuCTeMa AIIEKTPOHHBIX KOIIEIHKOB.

1.3. Ilpn4nHbI BOBHUKHOBEHUS! KOHLENIIMHA KPUIITOBAIIFOTHI.

2. Konuenuus
KPUTITOBAITIOT.
OKOHOMHUYECKUH acCIEKT
OUTKOMHA

2.1 CymHoCTh OMTKOMHA KaK IU(PPOBOI BAIOTHI M €70 CBOKCTBA.
2.2. ®opMHpOBaHUE CTOMMOCTH OUTKOWHA: CIPOC U TPEIOKECHHUE.

2.3. ConnanbHO-9KOHOMHYECKHE (PaKTOPHI, BIUSIONINE HA
CTOUMOCTH OMTKOHHA.

3. Buasl cucrem
YIpaBIICHUS

3.1. [lonsiTne ympasieHusl.

3.2. Bugst CUCTEM yIpaBJICHUS: LEHTPaJIU30BaHHAs,
JICTICHTPATM30BaHHAS M PacIIpeieIeHHasI CHCTEMBI.

3.3. [IpeumymecTBa W  HEJAOCTATKH  Pa3IMIHBIX
yrpaBiaeHus. **

CUCTEM

4. OCHOBEBI CUCTEMBI 4.1. Konuemnuus OJIOKYEiiH.
ONoKYeiH 4.2. OcHOBHBIE CBOIICTBA M MIPEUMYIIIECTBA OJIOKYCHH.
5. busnec-cpena ctpyktypsl | 5.1. Busznec-cpena cTpykTypbl OJ10K4elHH
OJIOKUYCHH 5.2. Ctanuu mpoluecca NpUHATUS U UHBECTULIUU
6. Monenb aBToJIM3MHTA* 6.1. OCHOBHBIE JIIEMEHTHI CUCTEMBI AaBTOJIM3MHTA
6.2. Monenp aBTOJIM3MHTAa Ha OCHOBE OJIOKUEHH* *
7. 3HaYNMBbIE TUYHOCTH U 7.1. HanboJsiee 3HaUMMBIE JIMYHOCTH B CUCTEME OJIOKYCHH.
KOMITAHUH CUCTEMBI 7.2. Komnanuu, ucnonb3yronue 010k4enn™*

OJIOKYEHH

Conep:xareJibHbIIA MOTYJIb

2. ApXUTeKTYpa U TeXHOJIOTHYeCKHe ACNIeKThI pacnpe/ie/ieHHbIX
peecTpoB

8. Kpunrrorpaduueckue
OCHOBBI KPUIITOBAIIOT

8.1. Xem-dyHKIuU 1 MUPPOBBIE MOITUCH

8.2. CpoiicTBa xenI-GpyHKIHH U 0COOCHHOCTH TPUMEHEHUS Ha
NpaKTUKE.

8.3. [IpuMepbl MOCTPOCHUS MPOCTHIX KPUIITOBATIOT

9. MexaHu3MEI
JICLCHTpAIU3aL T
burtkouna

9.1. JlenenTpanuzaius B ceTd bUTKOWH.

9.2. MexaHHU3MBI JOCTHIKEHHS PACIPEICIEHHOTO KOHCEHCYCa.
9.3. CtumynupoBaHue y3JI0B CETH: IJIaTa 3a CO3JaHue OJIOKa U
TpaH3aKIHOHHAS KOMHCCHSL.

9.4. IlousiTHE MAaHUHTA.

10. Tpan3akuuu butkonna*

10.1. Tpanzakmuu OUTKOMHA.

10.2. CtpykTypa 3aroyioBKa TpaH3akI1H. **
10.3. CkpunToBbIif ~ sA3bIK  OUTKOMHA
HCIIOJIb30BaHHUS.

10.4. Peanuzanust MyapTUnoanucu c ucnoss3oBanneM MULTISIG.

u 0COOCHHOCTHU €ro

10.5. ITpumepst PaKTUYECKOTO IPUMEHEHHUS CKPMIITOB
OouTkomHa.**
10.6. MexaHu3M NPUCOEANHEHHS HOBBIX Y3JIOB K CETH.
10.7. Orpanuuenus, cymiecTByomue B cetu butkonn.**
11. Xpanenue u 11.1. CiocoObl  XpaHeHHsT OWTKOMHOB: JIOKAIBHOE XpaHEHHE,

HCIIOJIb30BaHKE OMTKOMHOB

XOJIOAHOC U ropsA4eC XpaHUJIUIIA.




11.2. Crioco6bl pazaeneHusi CEKPEeTHOTO KIIIoYa Ha YacTH.
11.3. OcobGennoctn paboOTHl € OHJIAWH-KOIIEIbKAMHU,
OupkaMu, MJIATSKHBIMH CEpBUCAMU. **

OUTKOUH-

12. OcobenHocTH
ManHuHra*

12.1. Ilenu U CIOXKHOCTH MAHHMHTA.

12.2. Tlokonenus amnmapatHoro oOecredyeHus Uil MaiHUHTA:
HeHTpallbHbIe  Tporeccopsl  obmiero  HaszHaueHuws,  GPU,
IpOTpaMMHUpPYEMbIE TTOJIb30BaTeNIeM BeHTUIbHBIE MaTpullsl, ASIC.
12.3. DKojoruYecKre acreKTbl ONTKOWH-MaiHUHTa. **

12.4. Tlynsl  COBMECTHOTO MaWHHWHTra: LEIH  CO3JaHHUA |

0COOEHHOCTH paclpeAeIeHUs] BO3HATPAXKICHUS.
12.5. Crparerun, npumeHsieMble MaitHepamu. **

13. OCHOBBI AHOHUMHOCTU*

13.1. TloHATHE aHOHUMHOCTH.

13.2. CriocoObI yBeTMYICHHSI aHOHUMHOCTH B CETH BUTKOWH.

13.3. JlenieHTpanTn30BaHHOE U IICHTPAITM30BAHHOE MUKIIIUPOBAHHE.
13.4. AHOHMMHAsi KOMMYHUKAIIMOHHAs CeTh | 0r.**

CoaepikaresabHblil Moay/b 3. ConuajbHble (pakTOpPbI 0J10KYeliHA U KPUNITOBAJIIOT:
MeXaHU3MbI PeryJiupoBaHus, BO3MOKHOCTH MPUMeHEHHs, IePCNeKTHBbI Pa3BUTHA

14. Bnusgnaue o0mecTBa,
MOJIUTUKU U
3aKOHOJATEIhCTBA HA
cucrteMy butkonn

14.1. JloroBOpeHHOCTH, Ha KOTOpPHIX OCHOBaHa cucreMa buTKoOuH:
JIOTOBOPEHHOCTH O MPaBUIIaX, UICTOPUHU, IIEHHOCTH.

14.2. TIporpammHuoe obecnieuenue Bitcoin Core.

14.3. MexaHU3MBI PETYIUPOBAHUSI CHCTEMBbl BUTKOWH CO CTOPOHBI
MIpaBUTENIbCTBRA. **

15. Anprepnarussl Proof of
Work*

15.1. Oco6ennoctu anroputMoB POW u TpeGoBaHMsI K HUM.

15.2. AnpTepHATHBHBIE ANTOPUTMBI: AJITOPUTMBI C 3alATON OT
ASIC, anropuT™mbl, TPENSATCTBYIONIHME OOBEAUHCHUIO B IIYJHI,
COIIMAIBHO TOJIE3HBIC AJITOPUTMBI.

15.3. OcobenHocTH BeIUUCICHUS SCrypt.

15.4. BuptyanpHblii ~ MaWHUHT:  JIOCTOMHCTBA,
MEePCIIEKTUBBI PA3BUTHS. **

HEIOCTATKH,

16. IlpakTuka
UCIO0JIb30BaHus buTkouHa B
pa3HBIX 00JacTAX™*

16.1. be3onacHoe MPOCTABJICHHE IITAMIIa BPEMEHHU: OCOOCHHOCTH
NPUMEHEHHS U pealln3alln.

16.2. [IpakTryeckoe nMprUMEHEHHE CBOWCTB bUTKOMHA: opraHu3aius
Y TIPOBEJICHHE JIOTEPEH, OUIICTHI, IBETHHIC MOHETBI.

16.3. CymHoCTh pbIHKa MPOTHO30B U aHAIHM3 BO3MOXKHOCTHU €T0
oCTpoeHus Ha 6aze butkonna.**

17. DxocucreMsl
KPHUIITOBAITIOT

17.1. [IpuMepsl QJIBTKOMHOB: HEWMKOWH, JIAUTKOWH,
JOTUKOMH.

17.2. CniocoObl cpaBHEHHUS albTKOMH-OUPK M OCOOCHHOCTH HX
paboTHI.

17.3. CyuHoCTh COBMECTHOTO MaWHUHTA. ATOMapHbIE CBOIBI Kak

MECTO oOMeHa Pa3HbIX aJIbTKOMHOB.

IMHUPKOUH,

18. bynymee butkonna

18.1. CraTyc cuctembl 6J0KYEIH, NEPCIEKTUBBI Pa3BUTHS.
18.2. YMHast coOCTBEHHOCTb.

18.3. Penpe3eHTanus 1 aToMapHOCTb.

18.4. Ilytu uHTerpauuu OJIOKYEHH: mpsMOe
ONOKYEeiH, BCTpauBaHUe, CaifJueiiH, albTKOUHBI.
18.5. Peanu3anuus kpayagaHauHra ¢ IOMOUIbIO
OmoxueiH. **

18.6. [IpeumymiectBa U HEOOCTAaTKH  JICLEHTPATU30BAHHBIX
TEXHOJIOTUH B CPABHEHUH C TPAUIIMOHHON CUCTEMOM. **

HCIIOJb30BAHUC

TCXHOJOTHUHU

*

**

— MPAKTHKO-OPHUCHTUPOBAHHLIC TCMEI.
— BOIIPOCHI, BBIHOCUMBIC Ha CAMOCTOSATCIIbHOC NU3YUCHUC.
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CoaepikarejbHbIA MOAYJ/Ib 1. JKOHOMHYECKHE OCHOBBI U NMPEANOChIIKH CO31aHUSs

KPUHITOBAJIOT U TEX

HOJIOTHH 0J10

KYeilH

1. leHBpI'" ¥ IIATSKHBIE CUCTEMbI. BHbI
IJIATEKHBIX CUCTEM, UCTOPUS UX
pa3BUTHS

6

2. KoHmermus KpunToBaIOT.
DKOHOMHYECKHI aceKT OUTKOMHA

3. Bunel cucrem ynpapieHus

4, OCHOBBI CUCTEMBI OJIOKYEHH

5. busHec-cpena CTpyKTyphl OJIOKYCHH

6. Monenp aBToJIM3MHTa*

DO ||| O

RlRrlRr|R] —

RlRrlRr|R] —

7. 3HaUMMBIE JIMYHOCTU U KOMIaHUU
CHUCTEMBI OJIOKYEHH

I Y N E S

HTroro no cogepxareasbHoMy MoayJiio 1

42

7

7

28

Conep:xateJibHbIN MOXYJIb 2. APXUTEKTYPA M TEXHOJIOTHYECKHE ACIEeKThI pacnpeaejeHHbIX

peecTpoB

8. Kpunrorpadudaeckue 0CHOBBI 6 1 1 4
KPHUIITOBAJIIOT
9. MexaHu3MBI JISIIEHTPpaTH3alluN

6 1 1 4
butkonna
10. Tpanzakuuu butkonna* 6 1 1 4
11. XpaHeHue 1 UCTIOJIb30BaAHUE 6 1 1 4
OUTKOMHOB

o %

12. OcobennocTi MalHUHTA 6 1 1 4
13. OCHOBBEI aHOHUMHOCTH* 6 1 1 4
Hroro no conep:xxkareabnomy moayJwo 2 | 36 6 6 24

Copep:xaTteiabHblii Moay.ab 3. ConnanbHbie (aKTOPhI 0JI0KYeIHA U KPHIITOBAJIIOT:

MEXaHU3MbI PEryJIupPoOBaAHUSA, BOSMOKHOCTH IPUMEHCHUS, IIEPCIICKTUBLI PAa3BUTHUSA

14. Biausuue o01ecTBa, TOIUTHKHA U

6 1 1 4
3aKOHO/ATeNbCTBA Ha CHCTEMY bUTKOWH
15. Anwprepuatussl Proof of Work™ 6 1 1 4
16. INpakTHka ucnoiap30BaHus butkonHa 6 1 1 4

B pa3HbIX oOmacTsax™*
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17. DxocucTeMbl KPUIITOBAIIOT 6 1 1 4
18. bBynymee butkonna 6 1 1 4
HToro no conepxkareabnomy moayao 3 | 30 5 5 20
Bcero yacos 108 | 18 18 72

5. TEMATHUKA JEKIIUOHHBIX, MIPAKTHYECKHNX U JIABOPATOPHBIX 3AHATHI

Tempbl JIeKIIMOHHBIX 3AHATHI

N KoaunuecTBO 4acon
i Ha3Banue Tembl Ounasi | 3aouHnas
dopma dopma

1. |JleHbrm W TIJIATSXKHBIE CHUCTEMBL. BUIBI TIATEKHBIX CHCTEM, 1

WCTOPUS UX Pa3BHUTHS.
2. Konnenms kpunToBaIrOT. IKOHOMUYECKUN acTIeKT OUTKOUHA. 1
3. | Bugsl cuctem ympaBIieHUS. 1
4. | OCHOBBI CHCTEMBI OJIOKYCHH 1
5. | buzHec-cpena cTpyKTyphl OiI0KUYEiTH 1
6. | Mozaenb aBTOMM3HUHTA 1
7. | 3HAUUMBIC TUYHOCTH U KOMIIAHUN CHCTEMBbI OJIOKYCIHH 1
8. | Kpunrorpadudeckne 0CHOBBI KPUTITOBATIOT 1
9. MexaHu3MBbI JerieHTpanIn3anui butkonna 1
10. | Tpanzakiuu butkonna 1
11. | XpaHeHue u UCIIOIH30BaHUE OMTKONHOB 1
12. | OcoGeHHoCTH MaitHUHTA. 1
13. | OCHOBBI aHOHUMHOCTHU 1
14. | Biustaue oOmiecTBa, NOJUTUKHU M 3aKOHOAATEIIbCTBA HA CUCTEMY 1

butkoun
15. | Anprepuatussl Proof of Work 1
16. | [IpakTuka ucnoyib3oBaHus buTkonHa B pa3HbIX 00JaCTIX 1
17. | DxocucTeMbl KPUITOBATIOT 1
18. | bynymee butkouna 1
Bcero 18

TeMbl NpakTHYECKUX 3aHATHI
N KosnuecTBo yacos
w/n Ha3Banue Tembl Ounas | 3aounas
¢popma ¢opma

1. | OcHOBHBIE 3NIEMEHTHI CUCTEMbI BUTKOMH U OJOKUYEITH 1
2. |MUccnenoBanue cTpykTypbl OjokueitHa ¢ momomipto Blockchain 1

Explorer
3. | Ctpykrypa 610Ka Giok4eiiHa burkonn 1
4. | CtpykTypa TpaH3aKIH1i 1
5. | CTpyKyTpbl JaHHBIX JUIS MIPEICTaBICHHSI JIEMEHTOB OJIOKYeHA 1
6. | IIpunoxenue Bitcoin Core u ero BO3MOXHOCTH 1
7. | TectoBble cetu butkonna 1
8. | KitmenTckue npuiokeHus: ¥ UX OCHOBHBIE BO3MOKHOCTH 1
9. | Anropurmsl xemmpoBanus cemerictea SHA 1
10. | IudpoBaHue ¢ OTKPHITHIM KIHOUOM 1
11. | 'enepanus xiroueil. MexaHU3MBbI CO3aHUS TTOTHICEN 1
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12. | 3agaua Proof of Work. Ouenka cioxHOCTH 1
13. | MaitauHT 1
14. | TlonyueHune UCTOpUM TpaH3aKUUK U OajlaHca TpaH3aKIUH 1
15. | KpunroBamora Ethereum. Ctpykrypa u onepanyu B Ethereum 1
16. | Cmapr-koHTpakThl. A3bik Solidity 1
17. | Pa3paboTka cmapT-koHTpakToB B Remix IDE 1
18. | Pa3BepThiBaHME CMapT-KOHTPAKTOB 1
Bcero 18

6. OPTAHU3AIIUA CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB

N KonnuyectBo yacos
i Ha3Banue Tembl Ounasi | 3aouHnasn
dopma dopma
1 TexHoOTHSI OIOKUYEHH M NETICHTPAITM30BAHHBIC TPHIIOKCHHUS 4
2. | IlpuBaTHBIE U yOIUYHBIC OIIOKYCHHBI 4
3 CpaBHUTEIIBHAS ~ XapaKTCPUCTUKA  TPAJAUIHUHHBIX  OAHKOBCKHIA 4
OHJIAaMH-TPaH3aKIMI U TpaH3aKUHi B ceTH bUTkonH
4 [TostHBIC HOMBI M 00JIETYEHHBIC KOMICIBKH B CETH BUTKOMH 4
5. | bookuyeitH u ero BO3MOXHOCTH 4
6. | Toxenmsarus u ICO 4
7 ®opwmar kirodeit B butkonn 4
8 ®opku butkonna 4
9 XpaneHnue u 00paboTKa KIH0UYEH B KPUNITOBATIOTHBIX KOIIETbKaxX 4
10. | Mepapxuueckas reHepanus KiIrodei 4
11. | Pay-to-Script-Hash aagpeca u uwynsrunoanucu B butkonn 4
12. | AnprepHaTuBHBIC (hOPMATHI TPEACTABICHHS OUTKOMH-aIPECOB 4
13. | )Ku3HeHHBIN ITUKIT TpaH3aKHI 4
14. | IIporoxona Segregated Witness 4
15. | OO6MeH cooOmEeHnsIMI MEXTY y3JIaMu buTkouH-ceTn 4
16. | TexHoJIOTMM MOBCEMECTHOI TOKEHU3ALIUN 4
17. | Buapl atak u pemieHus Ajas ux npenoTspaiieHus B butkoun 4
18. | MeTtobl MOCTPOCHUS KPUNTOTPAPUIECKUX 0053aTEIHCTB 4
Bcero 72

7. KOHTPOJIBHBIE BOITPOCHI K ITIPOMEXYTOUYHOM ATTECTAIIUA

Coaep:karejbHBII MOAYIb 1. JKOHOMHIYECKHE OCHOBBI H MPEINOCHIIKH CO31aHUA
KPUITOBAJIOT U TEXHOJIOTHH 0JIOKYEHH

1. ITepeuncnure HanboJiee KeaaTeIbHBIC CBOWCTBA JeHEer. Kakumu W3 ATHUX CBOWCTB
00naaloT JEeHbIU B PA3IMYHBIX TUIATEKHBIX CHCTEMAaX.

2. JIOMKHBI JI1 ACHBIH 0053aTEbHO HMETh BHYTPEHHIOIO CTOMMOCTH?

3. B pe3ynbTate uero mosBISIOTCS JIOJITOBBIE OTHOLICHHS B MPUMUTHUBHBIX 00IIeCTBAX?

4. Kakue (QYHKUIMM BBITIONHSIOT JEHBIM B COOTBETCTBUM C 3aKOHOJATENHCTBOM O
0aHKOBCKOM cucTeMe?

5. C dueMm cBsi3aHa mpoOieMa JBOMHON TpaThl B CUCTEMAax DIIEKTPOHHBIX TUIATEXKEH U
KpUIITOBAJIIOTAX?

6. HazoBuTe 0cHOBHBIE MeXaHNU3MbI (POPMUPOBAHUS CTOUMOCTH KPUIITOBAIOT.
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COI[ep)KaTeJILHLIﬁ MOAYyJb 2. ApaneKTypa H TEXHOJOTHYCCKHUE ACIIEKTHI pPaClpPeaCJCHHbIX

peecTpoB

7. OnumuTe MexaHu3M oJ00peHHs TpaH3aKUUi B ceTH buTkouH.

8. B yem 3akirouaercs ujest pacpeeIeHHOTO KOHCceHeyca?

9. VkaxxuTe OCHOBHBIEC XapaKTEPUCTHKH CUCTEMbl BUTKOMH, KOTOPBIE MOIAEPKUBAIOTCS
MIPOrPaMMHBIM 00€CTIeUeHHEM U YIaCTHUKAMH CETH.

10. [epeuncnure BUABI CUCTEM OTHOCHUTEIIFHO THIIA YIPABJICHUS, NPUHSATOTO B HUX.
VYKaxuTe NpeuMyniecTBa U HEJOCTATKH Ka)KJIOTO TUIIA YIIPABJICHUS.

11. [lepeuncnure OCHOBHbIE TPEOOBAHUS, KOTOPbIE MPEABSABIAIOTCA K XeII-(DYHKIUAM.

12. OnumuTe MeXaHU3M 0053aTeIbCTB, IIOCTPOCHHBIX C MCIOJIB30BAHUEM DJICKTPOHHOM
MOATMKCH U XelIa.

13. Yrto Takoe Xemi-ykazareib U Kak OH UCIOJIb3YeTCsl pr (DOPMHUPOBAHUH OJIOKOB?

14. OnumuTte cTpyKTypy AepeBa Mepkiia v ero OCHOBHbIE CBOMCTBA.

CoaepikaresabHblii MoayJib 3. ConuajbHble (pakTopbl 0/10KYelHHA U KPUNITOBAJIIOT:
MeXaHU3MbI PeryJiupoBaHus, BO3MOKHOCTH MPUMeHEHHs, ePCNeKTUBbI Pa3BUTHA

15. OnumuTe npouecc MailHUHTA, KaKylO 3a/1ady JIOJDKEH peuiaTh MaHep Ui MOJIydyeHUs

BO3HArPaXJICHUS ?
16. B yem 3akirodaeTcs uaest XOJOHOTO M TOPSIETro XpaHUIUIIa?
17. Ha yem ocHOBaHa KOHIIETIIIUS pa3ieieHus Kiouer? ONMUIINTe ee MEXaHU3M.
18. TlepeuncnuTe MpenMyIECTBa U HEMOCTATKN OHJIAH-KOIIENbKA.

19. JIns wero maitHepBl OOBETUHSIOTCS B MYJBI M HA KaKUX MPUHIIAIIAX OCYIMIECTBISIETCS UX

NEeITeNbHOCTE?
20. [IpuBenuTe MpuUMeEphbl KEHCOB B KOTOPHIX YIOOHO HMCIOJIb30BaTh IEpeaapecaltuio,
ClIeTIble MOMKICH, 3eJICHbIE a/peca, MUKPOTPaH3aluU, MYIbTHIIOIITUCH.

8. OBPA3EIl 3AJJAHUA MOAYJBHOI'O KOHTPOJIA

'OV BIIO «JOHELIKUI HALIMOHAJIbHBI YHUBEPCUTET»

OO6pazoBaresbpHas mporpaMma: Marucrparypa

Hanpasnenue moaroToBku: 01.04.02 IlpuxnanHnas MaremMaTika 1 nHGOpPMaATHKA

Marucrepckas mporpamma: CratucTuka

Ounas dopma oOyueHus.

Cemectp 1

VYueOHas AUCHUIUIMHA CoBpemeHHbIe TPOOIEMBI TPUKIATHON MaTeMaTHKU U
nH(pOpMaTUKH

Mopay/ibHasi KOHTPOJbHAs padoTa

Yacts 1. Bapuant Ne 1
1. B xakoM rojy ObLJIH OIpeeeHbl U OMyOIUKOBaHbI TPOTOKOI U MPUHIUIIBI PA0OOTHI CHCTEMBI
butkoun?
2. Kakoii U3 BUJIOB TUIATEKHBIX CUCTEM O0OECIIEUNBAET CAaMYIO BHICOKYIO CKOPOCTh MTPOBEICHUS
TIaTesken?
3. [lepeuncnure mpenMyIecTBa U HEIOCTATKH OapTEPHON TIATEKHOU CUCTEMBI.
4. B yeM OCHOBHOM HEAOCTATOK MJIATEKHOM CUCTEMBI ANIEKTPOHHBIX KOIIEIHKOB?
5. B kakoM cnydae TpaH3akius B ceTH BUTKOMH cuuTaercs 0a00peHHOM?
6. Kakum uuciioM MoOKeT BeIpaXaThbCs BEMTUYHMHA TIaTexa B cucteMe butkoun?
7. [lepeuncnure OCHOBHBIE COITHAIBHO-DKOHOMUYECKHE (DAKTOPBI, BAUSIONINE HA CTOUMOCTD
OUTKOHMHA.
8. Oxapakrepu3yiiTe Ipolecc MailHMHTA C TOUYKH 3PEHUS HATMYHUS KOHKYPEHIIH 1 TUTIA
yIpaBICHUS.
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9.Kak Ha3pIBaeTcs BJIACTh HJIM MPABO OTAABAaTh NPUKA3bl, IPUHUMATh PELICHUS U TpeOOBaTh
IIOBUHOBEHMUSI?

10. K kakomy THIly cucTeM OTHOCUTCS OaHKOBCKast cucreMa Jloneukoit HapoaHoit PecriyOmuku?
11. Ha3oBHTE OCHOBHBIE IPEUMYIIECTBA IICHTPATHN30BAHHBIX CUCTEM YIIPABIICHUSL.

12. Oxapakrepu3yiite cucteMmy OJOKUYEHH ¢ TOUKH 3pEHHsI IOCPEAHUKOB, HEPAPXUH, IOBEPHS U
pexrMa JIocTymna K MHPOpManuu (ee YTeHHs/3aIHCH ).

13. I'me rpanuTcst nHGOPMALHS O CTPAXOBKE MAIIMHBI B CXEME aBTOJIM3UHTA HA OCHOBE OJIOKYEHH?
14. Yro nocroBepHO M3BecTHO O auuHOoCcTH Caromm HakamoTo?

15. Yem 3anmmaercst kommnanus Lazooz?

Yacrtp 2. Bapuant Ne 1
1. OxapakTepu3yiiTe MHOKECTBO PE3YJIbTATOB BHIYUCICHHS XEII-(YHKIUH.
2. Kak Ha3pIBaeTCs CBOMCTBO 3alIMIICHHON XemI-QYHKIINH, KOTOPOE UCKITIOYAET YTO KTO-TO U3XEII-
(YHKIMH TOJTYYIHUT OMPEISIICHHOE BBIXOIHOE 3HaUeHUE Y?
3. Uto HEOOX0IMMO ClIeaTh 3JI0YMBINUICHHUKY, €CJIM OH XOUYeT MO yIeIaTh TaHHBIC B OJTHOM W3
6510Kk0B niepeBa Mepkia?
4. Kak 10JKeH MOCTYNUTh y3€l B paMKax paboThl MPOTOKOJIA PacHpeIeIeHHOTO KOHCEHCYCa, €CIH
OH TOJTy4YuI OJI0K, KOTOPBIN CONEPKUT TPAH3AKIIMUA C KOPPEKTHBIMU KPUTITOTpahUIECKUMHU
O JITUCSIMHU ?
5. YKaxuTe NpU4HHbI, 10 KOTOPbIM BUTKOIH criocoOeH J0CTHYb KOHCEHCYCa Ha MPAKTUKE,
BOIIPEKH TOMY, YTO B OOLIEM 3TO JIOBOJILHO CJIOKHAs 3a7a4a’
6. Kak B TepMuHax clieHapHeB MPOBEPSETCS TO, YTO TPAH3AKIIUS MOXKET OBITh YCIICIITHO
3aBepliieHa?
7. Kakue rpynmnbsl HHCTPYKIUHA MOCPKUBACT CKPUNITOBBIN 361K buTkonna?
8. Dnuc mnatut 3a ycnyry boOy, ucnonb3ys MUKpoTpaH3akuuu. Eciiu oHa BHE3alTHO OTKIIOYUTCS,
He mpenynpeauB boba, W mepecraHeT mepechUIaTh OIUIATy, YTO MOXET cienatb boO B Takoi
CUTyaluu?
9. Kak 10JKHBI OBITH paclpeiesieHbl CPEACTBA MEKIY TOPSYUM U XOJIOAHBIM XPaHUIUIIEM?
10. bupxa myOaukyeT BamuAHYIO TpaH3akuuio ¢ nepeBogoM 10 000 OuTkoMHOB cama Ha ceOsl.
3arem Ouprka MOANMMCHIBAET CIy4YailHO Cre€HEPUPOBAHHYIO CTPOKY CBOMM 3aKpBITHIM KIIHOUOM,
KOTOPBIM ObliIa Toanucana npenpaymas Tpan3akiuus B 10 000 6utkonHoB. 3ayem 310 Aenaercs?
11. Kakrie OCHOBHBIE (AKTOPBl HEOOXOAMMO YYHTBHIBATH IIPH OMNPEICICHUH PEHTA0ETbHOCTH
MaiHUHra?
12. Yto MokeT 03HayaTh HECBSI3aHHOCTH B bUTKOHH?
13. B xakoMm cityyae moJib30BaTeib ceTu Tor MOXKeT MOTepATh Oe30MacHOCTh Mepeaayn
uH(MOpPMALIUU TIO LIETIH MapIIPYTH3ATOPOB?
14. Kakoit mexanu3Mm ucnoiab3oBan lllenkoBelil mMyTh, YTOOBI MOTUBHPOBATh YYaCTHHUKOB Ha
BEJICHUE YECTHBIX CIIEIOK?
15. INepeuncaure TpedoBanus k aaropurmam Proof of work.

9. KPUTEPUU OHEHUBAHUA 3AJAHUA MOAYJBbHOI'O KOHTPOJISA

Homep 3axanus KoauvecTBo 6a10B
gacTsb 1, 1-15 no 1 Gamry
yacts 2, 1-15 no 2 6amna

Bcero 45 dannoB
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10. KPUTEPUA OIIEHUBAHUS CAMOCTOSITEJIbHOMN PABOTHI

Camocmosmenvuas paboma (sxmouasn evinonnenue CPC u UPC) ouenuBaetcs B 40 6aos.
B pa3pese oTaenbHbIX TEM OLIEHUBAHUE OCYIIECTBISIETCS CIACAYIOINM 00pazoMm.

OunenuBanne CPC n UPC no nucuuniune «CoBpemMeHHbIe Po0JieMbl PUKJIATHOM

MaAaTEMaTHUKHU " I/IH(l)OpMaT]/IKI/I»

Ha3Banus coaepiKaTeJIbHbIX MO)IyJ'[ei/i H TeM

CPC

nprPC

COI[ep)l(aTeJILHbIﬁ MOAYJb 1. DxoHOMHYECKHE OCHOBBI H NMPEANOCHIJIKA CO3aHUS
KPUIITOBAJIOT U TEXHOJIOI'MHA OJIOKYeH

1. JleHpru u miaTexHble CUCTEMbI. BUbI mi1aTeXHbBIX
CUCTEM, UCTOPHUSI UX PAZBUTHS

2. KoHrmenus KpurnToBaIrOT. DKOHOMUYECKHIA aclieKT OMTKOWHA

3. Bugpl cucrem yrpaBiieHUs

4. OCHOBBI CUCTEMBI OJIOKYEIH

5. busnec-cpena cTpykTyphl O10K4YElHH

6. Mozaenp apTonu3uHra*

7. 3HaYUMBble TMYHOCTH U KOMITAHUM CHUCTEMBI OJIOKYEHH

RN R R R[] -

Hroro no cogepxareasbHoMy MoayJiio 1

e S N N e L

pacnpeacJi€cHHbIX peeCTpoB

ConepxarejibHbINA MOAYJIb 2. ADXHTEKTYPA M TEXHOJIOTH

YECKHEC ACIIEKTbI

8. Kpunrorpadpudeckne 0CHOBBI KPUITTOBATIOT

9. MexaHu3MBI JielieHTpanu3aun butkonHa

10. Tpanzakiuu butkonna*

11. XpaHeHue u UCTIOIH30BaHNE OUTKOMHOB

12. OcobennocTr MatHUHTA*

13. OcHOBBEI aHOHUMHOCTH *

I N e

RN (RN R

HToro no cogepxaresbHOMY MOAYJIIO 2

7

8

Coaep:xareabHblii MOayJb 3. ConuanbHbie (PAKTOPHI 0J10KYE
MeXaHHU3Mbl PeryJiMpoBaHusl, BO3MOKHOCTH PHMMEHEHHUS, e

CIIEKTHUBbI

HHA U KPUNITOBAJIIOT:

pa3BUTHSA

14. Bausnaue O6H.[CCTBa, IIOJIMTHKH M 3aKOHOAATCJIbCTBA HA
CUCTEMY butkoun

1

1

15. AnsrepuaTtussl Proof of Work*

16. IlpakTuka nucronp30BaHus butkonHa B pa3HbIX oOmacTax™

17. DxocucTeMbl KPUTITOBAIIOT

18. byaymee butkonna

Htoro no cogepxaresbHOMY MOAYJIIO 3

glRr|r|ik|k

gk

Bcero 0anioB

20

20

11. KPUTEPUU OLIEHUBAHUS OBIIEA YCIIEBAEMOCTH

OOmiast olleHKa 3HaHUM CTYIEHTOB MO AMCUUIUIMHE MpoBojuTcd no 100-6amipHON mIkane
COIJIACHO TAaKUM KpHUTEpHSM, NMPHUBEIEHHBIM B Tabmuue Hwke. Opeanuzayuonno-yyeonas paboma
cmyoeHma B ayAUTOPUU OIICHHWBACTCS HAa OCHOBE TAKMX KPUTEPUEB KaK MOCEIIAEMOCTh 3aHATHUH,
aKTUBHOCTh BO BpEMs IPOBEJCHMS JIEKIIMOHHBIX M MPAKTHUECKUX 3aHATUH (BOMPOCHI JIEKTOPY IO
TeMe JICKIIMOHHOTO MaTepHala, ydacTue B 0OCYK/JI€HUH MpPOIIEHHOTO MaTepuala, peleHne 3a1au

U CUTYalMil y IOCKHU U T.IL.).
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Ecnu 3auemnas ()MCL[MI’UZMHCI

“KaTeJbHBI
Conep e ¢ Bup pa6orsl Bbanabl
MOy 11
_  |Opranusanuonno-yde6Has paboTa CTyIEHTA B Ay AUTOPHUU 5
ConepxatenbHbIN
CamocrosTenbHas padoTa 15
MO Tyb 1
NToro 20
OpranuzannoHHO-y4eOHas paboTa CTy/I€HTa B ayJJUTOPUU 5
ConeprarenbHbIi CamocrosTenbHas padoTa 15
MOIYJIb 2
NToro 20
OpranuzannoHHO-y4eOHas paboTa CTy/IeHTa B ayJUTOPUU 5
Conepxkarenbubiii - [CamocTosiTeNbHAS padoTa 10
MOy 3 Moy/bHas KOHTPOJIbHAsS padoTa 45
NToro 60
OO0mmii uTor 100

IMopsiiok oeHUBAHUS Y4eOHBIX JOCTHKEHUI 00ydar0 M XCSH

OlleHKa 110 Orenka o 100- OreHka 1Mo rocyIapCTBEHHOH IIKae
wkane ECTS | GamnbHol mikane | sk3ame, mudepeHMpoOBaHHbIN 3a4eT 3ayer
A 90-100 5 (OTIMYHO) 3a9TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (YIOBIIETBOPUTEILHO) 3a4TEHO
E 60-69 3 (YIOBIIETBOPUTEILHO) 3a4TEHO
FX 35-59 2 (HeyIOBIIETBOPUTEIHHO) C HE 3a4TECHO
BO3MOJKHOCTBIO TIOBTOPHOM aTTECTalluu
F 0-34 2 (HeYIOBJIETBOPUTEIILHO) C HE 3a4TECHO
BO3MOJKHOCTBIO TIOBTOPHOH ClIauul TIPU
YCIIOBHH 00s13aTEIBHOTO Habopa
JIOTIOJTHUTEIILHBIX OaJIIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOTI'O ITPOLHECCA

VYueOHble 3aHATHS TNPOBOAATCA B TIJIABHOM yuyeOHOM KOpIyce YyHHUBepcuTeTa (Ip-
kT ['ypoBa, 6). lnsg mpoBeneHHs JEKIMOHHBIX M MPAKTUYECKUX 3aHATHH TpeOyeTcs ayauTopus,
000OpyioBaHHasi MEJIOBOW MIJIM MapKepHOU JOCKOH, MyJIbTUMEIUHHBINA MPOSKTOP U KpaH, HOYTOYK,
KOMIUIEKT ydyeOHOW MeOenu Ui CTYAEHTOB, pabodee MecTo mpernojaBarens. Beixox B MHTepHeT
HPOBOJIHO# WitH ¢ ucnonb3oBanuem Wi-Fi.

Jis  caMOCTOSITENbHOM pabOThl MCHOJB3YIOTCS TEKCTOBBIE M AIIEKTPOHHBIE PECYpPCHI
HayuHoli OuOmmoTekH yHUBEpPCHUTETa U JAPYrHUX OSICKTPOHHBIX OHOIMOTEYHBIX 0a3 JaHHBIX,
MaTepHalIbHO-TEXHUYECKYI0 0a3y yueOHOH J1abopaTopuu Kadeapbl YIPYrocTH U BBIYUCIUTEIBHOM
MaTeMaTuku uMeHu akaaemuka A.C. KocmonamuaHckoro.
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13. PEKOMEHIOBAHHAS JIMTEPATYPA

Ne
n/n

Koa-Bo Hanu4yue
IK3EMILIAPOB | JJIEKTPOHHOMU
B Onbmorexe BepCUH B

JonHY 9bC

HaumenoBanue

Ocnoenasa numepamypa

Hpemep 1. OcHOBBI OJIOKYEHHA: BBOAHBIA KypC ISt
HaunHatomux B 25 Hebompmmx rthaBax [/ JlaHusiob 0 -
Hpemmep. — M.: JIMK Ilpecc, 2018. - 312 c.: ui.

I'enxkun A, Anekxcedn MmxeeB A. bioxueiin. Kak »To
pabotaer W 4to kjaeT Hac 3aBtpa / Aprem ['eHKHH, 0

Anekcet MuxeeB. — M.: M3garennrcTtBo AnbnuHa
[Ma6mumep, 2018. - 592 c.

PomanbkoB, B.A. Beenenue B kpunrorpaduro. Kypc

nexiuii / B.A. POMaHbKOB. — 2-€ M3]1., HCIIP. U 0T, — M. 0 -
OOPYM : UHDPA-M, 2018. — 240 c.

Jlonoanumenvhan numepamypa

CsoH M. BrokuelH: cxema HOBOM 3KOHOMUKM /| Menanu 0
CBon. - M.: Onmumn-ousnec, 2017. - 240 c., un.

Pasan C. JeneHTpann3oBaHHbIE MIPUIIOKEHUS.
Texunonorus Blockchain B geticrBuu / C.PaBan. — CIIO.: 0 -
[Mutep, 2017. — 240 c.: no.

[Tormmep H. Iudposoe 3om0To. HeBepostHas uctopus
OUTKOMHA WJIK O TOM, KaK MACaIu-CThl 1 OM3HECMEHBI 0
n3o0peraror aeHbru 3aHoBo / Hatanuane Ilommep. - M.:
Jnanektuka, 2016. - 75 c.

Bunbsa I1., Maiikn Keiicu M. Dnoxa kpuntoBamor. Kak
OWTKOWH W OJIOKUYCHH MEHSIOT MUPOBOM SKOHOMHYECKUI 0
nopsnok / ITon Bunbs, Maiiki Keiicu. - M.

NznarensctBo Mann, BanoB u @epbep. 2017. - 432 c.

&

N O

14. ”TH®OPMALIMOHHBIE PECYPCbI

OmnnaitH-kypc «BBeaeHre B KpUNITOBATIOTHI M O0k4eiiny // Intuit.ru — URL:
https://www.intuit.ru/studies/courses/3443/685/info

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

Cepus nyonukaruii 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 nexumii ot rpymmst Distributed Lab // Youtube. — URL:
https://www.youtube.com/playlist?list=PLhZQuknA7yUBt82ow8rEfw G8tNZjt3qB

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

Odunmansuas noxymenrtanus 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/guides/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.On 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. MIPOTPAMMHOE OBECIIEYEHHUE

1. Be6-6paysep Google Chrome (JIunensus — 6ecriaTHOE IPOrPaMMHOE OOECIIEUEHHE C
OTKPBITBIM HcX0aHBIM KogoM) — URL: https://www.google.com/intl/ru/chrome/

2. Bitcoin Core (cBo6OaHBINH NPOEKT ¢ OTKPBHITBIM MCXOJHBIM Koj0M, nunensus MIT) — URL:
https://bitcoin.org/ru/download

3. Remix IDE (cBo6oublif IPOEKT C OTKPBITBIM HCXOJHBIM KOJOM, Juiiensuss MIT) — URL:
https://remix.ethereum.org
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