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I. Hean u 3a1a4 TUCHUTLIUHBI (MOYJIs1)

PazBuTtre 1MGPOBBIX TEXHOJOTHI MPHUBENIO K WM3MEHEHHIO KOHIICTIIUK XpaHCHHS U
00paboTKku naHHbIX B ceTd. OJHUM M3 COBPEMEHHBIX HalpaBlieHUWH crana pazpadorka NoSQL
0a3 nmanHbIX. [Ipu co3gaHum Takoi 0a3bl MaHHBIX HE TpeOyeTcs coOmoaeHus (HopMaabHBIX
npaBui paszpabotku Tabmuu. MHbopMainus XpaHHUTCS B TaK Ha3bIBaeMbIX IUIOCKUX (aiinax B

BU/JIE TIAp «T1apaMeTp-3HaYCHUEN.

Kypc 3HaKkoMHUT ¢ COBpEMEHHBIMU METOAAMH XpaHEHHUs U 00pabOTKU JAHHBIX Ha IMpHUMEpe
pacnpeneneHHoil 6a3pl JaHHBIX — OnokueiiHa. MHpopmamus B 3Tol 6a3e JaHHBIX COXpaHEHa B

HerepLIBHOﬁ MOCJIEI0BaTEIbHOM LICTIOUKE 6J'IOKOB, CBA3aHHBIX MCIKIY COOOM.

Pazobpanbl kpunTorpapuueckue aaropuTMbl, IpUMEHseMbIe Ui OJ0KUYeiiHa, paCCMOTPEHO
co3laHue U (PyHKUMOHHpPOBaHUE OJIOKYEHHA Ha MpuMepe KpunTtoBaitoT. [IpuBeneHbl npumepsl

MIPOrpaMMUPOBaHUSI pabOTHI CETH, 0OCITYKHUBAIOIIEH KPUITOBAIIOTY.

Il. Mecto nucunnimmasbl (Moayas) B crpykrype OIIOII BO

Kypc paccunrtan Ha OakanaBpoB (pU3MUECKHUX CHENMATBbHOCTEH YHUBEPCUTETOB. SIBseTcs
MPOJOKEHHEM HH()OPMATHUKH, KOTOPYIO CTYACHTHI YCBaWBAIOT HA MIIAJIIINX Kypcax U Kypca
«ba3pl nanubIx». TakuM 00pa3om, obecriedrBaeTCsl HEMPEPHIBHOCTh KOMITBIOTEPHOT0 00pa30BaHUsl.
3aHATHS pacCUNTaHbl HA OJIUH CEMECTP.

[TpakTUdeckue 3aHATH MPEINoIaraloT paboTy Ha KOMIBIOTEpaX M BKIIOYAIOT 3HAKOMCTBO
¢ KpunrorpadpuyecKuMu airOpUTMaMH U pabOTOMN B CETH.

Kypc «Pacmpenenennpie 0a3bl JaHHBIX. BIOKYEHH» OTHOCUTCS K 4YacTh, (hopMupyemoun
YYaCTHUKAaMHU 00pa3zoBaTeNbHBIX OTHOWIEHHH. OH M3ydaeTcsl B MSATOM CEMECTpE Ha TPEThEM Kypce

OaxanaBpuara.

I11. TpeGoBaHus Kk pe3yabTaTaM 0CBOEHHUS THCIUIINHBI

Kypc «Pacnpenenennsie 6a3pl naHHBIX. brok4eitHn», ¢ y4eToM mojoxeHu# (heaepaabHOro
rOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa BBICHIETO OOpa30BaHUS TPU TOATOTOBKE
OakanmaBpa mo HampaBieHuto 10.03.01 MudopmanmonHas 6€30MacHOCTh, TO3BOJSIET CTYICHTY

HpI/IO6peCTI/I CIICAYIOIME KOMIICTCHIIH.

- CnocobeH MpOBOAUTH AaHAIM3 YSA3BUMOCTEH CHCTEMBl 3allUThl HHPOpPMAIMU U

aBTOoMatu3upoBaHHbIx cucteM ([1K-2).
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IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 1O JUCHUIINHE (MOIYJ/II0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIEeTeHIIUH

Komnerenuus NuaukaTopsl Pe3yabTaThl 00yyeHus
KOMIIEeTeHI Mt
1IK-2 HJIK nx21 3HaTh: NPUHIMIIBI TOCTPOEHUS

pacripeielieHHbIX 0a3 1aHHBIX HA OCHOBE
0J10KYelHa, OCHOBHBIE METOIbI
IPOEKTUPOBAHHUS ATUX 0a3 JaHHBIX U UX
NPUMEHEHHS U151 XPAHCHUS TaHHBIX B CETH.
YMeThb: IPOeKTHUPOBATH U IPOrPaMMHPOBATH
9TH CUCTEMBI U MCIIOJIb30BaTh UX IS
XpaHEeHHUs JaHHBIX.

Buiagers: nHCTpyMEHTaMU
IpOrpaMMUpPOBaHUs OJOKYEIHA U HaBBIKAMU
IPaMOTHOI'O UCIOJIb30BaHUS CYLIECTBYIOIINX
CUCTEM KPHIITOBAIIOT

IV. Conep:xanue u CTPYKTYpa AUCHUILIHHBI (MOTYJIs)

O0BeM IUCIUIUIMHEI COCTABIAET 6 3aUeTHBIX €AUHMIIE], 216 Jacos,

B ToM ymciie 113 yaca KOHTaKTHOH paOOTEHI.

3aHATHS IPOBOASTCS TOJBKO B OYHOM (Qopme 00ydeHHs. DIEKTPOHHOM M IUCTAHIIMOHHON (hopm
o0y4eHHUs He TpeyCMaTpPUBACTCS.

Ha npakTrueckyio moAroToBKy OTBOAUTCSA 16 ayIUTOPHBIX 4acoB (BO BpeMs BHIMIOTHEHUS
MpaKTUYECKUX padbor).

dopma MPOMEKYTOUHOM ATTECTALUN: IK3AMEH.




4.1. Conepma}me AUCHUIIVIMHBI, CTPYKTYPHUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUA0B y‘leﬁl—[l)IX 3aHSATHI M OTBEJEHHOI0 HA HUX KOJHYECTBA

AKaJACMHUYCCKHUX 4YaCoB

Ne Pazgen nucuun/uHbl/TEMa = Buab1 yueonoii padotsl, DopMbI TEKYLIET0
n/u = o | BKJIIOYAsi cAMOCTOATE/IbHYI0 PaGoTy 00y4aromuxcs, KOHTPOJISI
g E NPaKTHYECKYI0 MOATOTOBKY M TPYI0EMKOCTh yCIeBaeMocCTH;
@ ) (B yacax) ®opMa NPOMEKYTOYHOM
e T =
B S =7 KonTakTHas padoTa npenoaasartes ¢ o arrecTanuu
§ : = § 00yyalomuMmcs Z (no cemecmpam)
= 5=
M < § Jlexkuuu Cemunapckue/ | Koncyan e 'S
= e npakTuveckue/ | Tauuu g :‘
=5 J1aGopaTopHbIe z
= 3aHATHS ®
1 2 3 4 5 6 7 8 9 10
1 | Pazoen 1. Ancopummer xewuposanusi. 5 |141| 2 6 6 2 0,1 Onpoc
2 | Paszoen 2. Kpunmozcpaghus na s1iunmuueckux Kpuebix 5 |191| 2 6 6 1 0,1 6 | CobecenoBanue
3 ZZZ?{ZJZ 3. Aneopumm 8bivUCAEHUS OMKPBIMO20 U 3AKPBINO20 5 18.1 ) 6 4 ) 01 6 CoGeceoBanue
4 | Pazoen 4. Cozoanue nosozo 610ka. Maiinune 5 |201 4 6 6 2 0,1 6 CobecentoBanune
5 | Pazden 5. Co3oanue mpansaxyuu. llposepka npagunvnocmu 5 201 ) 6 6 ) 01 6 CoGeceoBanue
MPAH3aKYUY
6 | Paszoen 6. Texnonozuss P2P. Cxema pabomoi yana cemu 5 |181| 2 6 4 2 0,1 6 | CobecenoBanue
7 | Pasoen 7. Cmpyxmypa 610xa bumxoun 5 | 141 6 2 0,1 6 | CobecenoBanue
8 | Pasoden §. X?mupoeauue mpanzaxyuil. [loomeepoicoenue 5 1.1 ) 2 2 1 0.1 6 CobecenoBarie
MPAH3AKYUU.
9 | Paszden 9. Bumkoun-kowenex u bumxkoun-aopec 5 | 121 4 1 0,1 7 CobecenoBanue
10 gasaeﬂ ,] 0. Aneopumm ookazamenvcmea pabomsi. Popxu 5 31 2 1 0.1 Onpoc
JIOKYelHa
OKk3aMeH 54
KCP 2
KOHnTponb 10
Hroro yacos 216 | 16 50 34 | 16 1 49




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEILHOM PadoThl 00YYAOUIUXCS N0 TUCHHITIHHE

CamocTosTenbpHas paboTa 00ydaronuxcs V4ebOHo-
METOIUYECKOE
C OneHouHoe
eMecCTp Haspanue pa3aeia, TEMbI B —— Cpoxu TpynoeMkocTh CDEJICTRO obecneueHue
HA CaMOCTOATCIBHON PAOOTEL | oy repg (uac.) pea CaMOCTOSITEJIbHOU
paboTHI
3 Kpunrorpadust Ha 311unTHYECKUX KPUBBIX CaMocCTOSITETbHOE H3YUEHUE B teuenune 8 Omnpoc [1,2,4]
TEOPETUYECKOr0 MaTepuaa ceMecTpa
3HAKOMCTBO ¢ MOAYJISIPHOH apu(MeTUKOH U CaMocTOATeIbHOE BEITIOTHEHHE B reucHie I'oToBas mporpamma [1,2,4]
3 JJIMHHOM apudMeTUKOI 3alaHuii BO BpeMst 1a00opaTOpHOH 8
ceMecTpa
paboTHI
3 CTpykrypa d/10K4eiiHa CaMocTosITeTbHOE H3YICHUE B teuenune 12 Omnpoc [1,3,4]
TEOPETUYECKOr0 MaTepuaa ceMecTpa
3 IIpoBepka Tpan3akuui CaMocTosITeTbHOE H3YIEeHUE B teuenune 8 Omnpoc [1,3,4]
TEOPETUUECKOr0 MaTepuasa ceMecTpa
PaGoTta B uHTepHeTe ¢ MH(poOpMaLueii 0 ceTH CaMocTOATEIbHOE BHITIOTHEHHE B redcHme JemoncTparms [1]
3 OMTKOHWHA 3aJlaHuii BO BpeMsl 1a00paTOpHOM 8 paboTHI Ha caiiTe
ceMecTpa
paboThI
3 IMoaroroBka Kk 3a4éTy Pa6ora ¢ neknuonusiM MaTepuanoMm | K koHIty 5 [1-4]
¥ y4e6HOil TuTepartypoii ceMecTpa CobecenoBanune
OO01muii 00beM CaMOCTOSTEIHLHON PA0OTHI O UCIMILTHHE (Yac) 49




4.3. ConepxaHue y4eOHOro MaTepuaJia

Pasznen 1. Kpunrorpadudeckue anropuTMEL.

Tema 1. Anropurmsl xemmpoBanus. Anroputm xemuposanus SHA256. Anroputm
xemupoBanusi RIPEMD160.

Tema 2. Kpuntorpadus Ha SIIUNTHYECKUX KpUBBIX. HempepsiBHAs rpymna Touek Ha
UIMIITUYECKOH KpuBoil. JluckpeTHas rpymnna touek. MoayispHas apudmeruxa.
Jnunnaas apudmernka. L{ukinmueckas noarpymna.

Tema 3. DyIeKTpOHHBIN KOIEIeK. AJITOPUTM BBIYUCICHUSI OTKPBITOTO U 3aKPBITOTO
kitoua. Co3manue aiekTpoHHoro aapeca. Koguposka Base58Check. Dnexrponnas
noanuck. [IpoBepka noanucu.

Pasnen 2. YueGHasg KpUIITOBAJIFOTA.

Tewma 4. Ctpykrypa 61moka. Co3ganue HOBoro 0yioka. MaifHUHT.

Tewma 3. Tpanzakuuu. Ctpykrypa Tpanszakuuu. Co3ganue Tpanzakiuu. [IpoBepka
MPaBUILHOCTH TPAH3aKIIUH.

Tema 6. CtpykTypa cetu mis pabotsl ¢ 6mokueiitnom. Texnomorust P2P. Cxema paboTsr
y371a CETH.

Pasgen 3. burkoun.

Tewma 7. Ctpykrypa 610ka. ['ene3uc — OJI0K.
Tewma 8. Tpanzakiuu. XemupoBanue Tpan3zakiuil. [lonrsepxaeHne TpaH3akiuii.
Tewma 9. butkouH-KoMIEIeK 1 OUTKOWH-AJIpPEC.

Tewma 10. MatHuHT. ANITOpUTM JJOKa3aTelbcTBa padoThl. Dopku OIoKYEiTHA.

4.3.1. llepeyeHb CEeMMHAPCKUX, IPAKTHYECKUX 3AHATHI U J1a00paTOPHBIX padoT

TpynoemkocTsb o
HanmMeHnoBaHne ceMUHAPOB, OpMHPY¢e
Ne P (1ac.) OreHouHbBIE Mble
Ne paznena | mpakTUYECKUX U JTAOOPATOPHBIX | Beero U3 Hux
n/n 4acoB | MpaKTHYeCK CpCaAcCTBa KOMIIETEHIL
pabort as uu
IIOJATOTOBKA
1 2 3 4 5 6 7
1 Tema 1 ANTOPUTMEBI BRIYUCIICHHE XEIlIa 8 2 cobece.
2. Tewma 2 DNIUNTHYECKHUE KPUBBIE. 8 2 cobece.
['pynna Touek
3. Tema 3 Hudposas noanuch 6 2 colecen.
4. Tema 4 MaiiHuHr 8 2 cobeceq. TK-2
o. Tema 5 Tpanzakun 8 2 cobecen.
6. Tema 6 Pabora B nnokanpHOU ceTn 6 2 cobeceln.
7. Tema 8 Pabora B unTepHere 6 2 cobece.




8
4.3.2. llepevyeHb TeM (BONMPOCOB), BLIHOCUMBIX HA CAMOCTOSITEIbHOE H3YUeHHE CTyIeHTAMH B
paMKax camocTtositeqbHOl padorsl (CPC)

No Tema Bun 3aganue Pexomennyemas KomnnuectBo
HEJl. CaMOCTOSITEIIEHOM JTUTEepaTypa 9acoB
paboThI
1. Kpunrorpaduss | CamocrositenbHoe | YTiyOUTh
Ha U3y4EHUE CBOM 3HAHUA [1,2] 18
AJUTUNITHYCCKUX | TEOPETUICCKOTO 0 JTAHHOM
KPHUBBIX MaTtepuana TeMe
2. 3HaKOMCTBO C CamocrositensHoe | Hammcath
MOIYJISIPHOM BBITIOJTHCHHE nporpammy
apudmeTukol U | 3aJaHUIl BO Bpems [4] 18
JUTMHHOMN nabopaTopHOI
apruMeTUKON paboThI
3. Crpykrypa CamocTosiTenpbHOE | YTIIyOUTH
OsoK4eitHa U3y4eHUe CBOM 3HAHUS [1] 29
TEOPETUIECKOTO 0 JTAHHOM
MaTepuaa TeMe
4. IIpoBepka CamocrositenbHoe | CaMOCTOSATEND
TpaH3aKLIun U3y4eHUe HOE U3Yy4YCHHE [3] 18
TEOPETUIECKOTO TEOPETUIECKO
MaTepuaa ro MaTepuasia
S5. Pa6ora B CamocrositensHoe | OCBOUTH
HUHTEPHETE C BBITIOJTHEHHE paboTy Ha
uHpopManuei o | 3aaHuil BO BpeMs | caiite [1.2] 18
ceTH OMTKOMHA | JJabOpaTOpPHOU
paboThI
6. [ToaroroBka k 3aueTy 4

4.4. MetoanyecKue YKa3aHUS 10 OPraHU3ALMH CAMOCTOSITEIbHOM PadoThl CTY/ICHTOB
K coBpemeHHOMY crnenuasucTy OOLIECTBO MPEABABISAET AOCTATOYHO IIUPOKUN MEpEeueHb
TpeOOBaHUIl, Cpelu KOTOPBIX HEMAJOBAXXHOE 3HAYEHHE HUMEET HaJlWuue Y BBITYCKHUKOB
OTIpEeICNIEHHBIX CIIOCOOHOCTEH M yMEHHsI CaMOCTOSITENBHO JO0OBIBAaTh 3HAHUS M3 Pa3IHMUHBIX
UCTOYHHUKOB, CHCTEMAaTH3MpOBATh IMOJYyYEHHYI0 HWH(OpPMalHIO, IaBaTh OIEHKY KOHKPETHOU
¢unancoBoi curyanuu. @opMuUpoOBaHHE TAaKOTO YMEHHsS MPOMCXOJUT B TE€UYEHHE BCETO MEproja
o0OydeHHs yepe3 ydyacTue CTyIEHTOB B JIAOOPATOPHBIX HKCIIEPUMEHTAX, BHIMOJIHEHHE KOHTPOJIbHBIX
3aJlaHuli, HalnMcaHWe KyPCOBBIX U BBIMYCKHBIX KBaJIHU(PHUKAMOHHBIX paboT. Ilpu »sTOM
caMOoCTOsITeNIbHas paboTa CTYJICHTOB UIPaeT PEIAIOIIYIO POJIb B X0/I€ BCEro y4eOHOTro mporecca.
CamocrosiTenpHast paboTa peanns3yeTcs:
1) HenocpeacTBEeHHO B MPOIIECCE ayAMTOPHBIX 3aHATHI - HA MPAKTUYCCKUX 3aHITUAX, TIPH
BBIMIOJTHEHUH J1a00paTOPHBIX PadoT.
2) B xoHTaKTe C mpenojaBareyieM BHE PAMOK PaclMCaHus - Ha KOHCYJIBTAIMAX 10 y4eOHBIM
BOIIPOCAM, B X0J1€ TBOPUYECKUX KOHTAKTOB, NPH JINKBUAALINN 33J0JKEHHOCTEH, TPU

BBITIOJTHCHUH WHAWBUAYAJTbHBIX 3aaHUI U T.I.




3) B OubGnmoteke, 1oMa, B OOIICKUTHH, HA Kaepe MPH BHIMOJTHEHUH CTYJACHTOM Y4YEOHBIX U
TBOPYECKHX 3a/a4.
I'panu1bl MEX Ty STUMH BUIAMU PaOOT TOCTATOYHO PAa3MBITHI, @ CAMH BUbI
CaMOCTOSITENIbHON pabOThI epeceKkatoTcst. Takum 006pa3zoM, caMOCTOSTENbHON paboTa CTyICHTOB

MOKET OBLITH KaK B aAyJJuTOpHHU, TaK U BHE €C.

4.5. lIpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB) (IPH HAJIMYHH)
KypcoBbie IpoeKTsl HE TPETYCMOTPEHBI.

9
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V. YuebHo-MeToqUYecKOe U MHPOPMAITMOHHOE o0ecTiedeHne TUCIUIIIMHBI (MOIYJIA)
a) nepeuens 1umepamypbl

OCHOGHAs Tumepamypa
1. Kpacos, B.W. Pacnpenenenne 6a3p1 nanubix brokueiin [Tekcr] : yue6. mocooue / B. U. Kpacos
; UpkyT. Toc. yH-T, @u3. dak. - Upkyrck : Uzn-so UI'Y, 2020. - 118 c. : mi., Tadm. ; 20 cwm. -
bu6mmorp.: c. 107. - ISBN 978-5-9624-1848-3 — (20 3k3.)

O00NONHUMENbHAS TUMEPaAmypa

1. Makmanos, A. B. bonbmue nanusie. Big Data [TekcT] : yuebnnk / A. B. Makmanos, A. E.
XKypasnes, JI. H. Toiaapikaps. - CII6. : JIans, 2021. - 184 c. : ui. ; 24 cMm. - (Beiciiee
obpasoBanmue). - bubmmorp.: c. 181-184. - ISBN 978-5-8114-6810-2. — (11 3k3).

0) nepuoouueckue uzoanus
- HET.
B) CHUCOK ABMOPCKUX MEMOOUUECKUX Ppa3pabomox
1. B.1.Kpacos. Pactipenenennsie 6a3bl nanHbiX. biokueitn. — Upkyrcek: w3, UT'Y, 2020. — 118 c.
- Pexxum goctyna: D43 "bubnuotex". - Heorpanud. qoctym.

2. B cucreme obpazoBaresnbpHoro noprana UI'Y (http://educa.isu.ru/) pasmerieHbl METOAUYCCKHE

MaTepHasbl U 3aJjaHus 110 TaHHOMY KypCy.
2) 6azvl OaHHbIX, UHDOPMAYUOHHO-CHPABOYUHBLE U NOUCKOBbIE CUCHIEMbL
JIOKYMEHTAIusl, ONTMCaHue U puMephl paboThl briokyeiin:

- https://blockgeeks.com/guides/what-is-blockchain-technology/
- https://bitcoin.org
- https://github.com/bitcoin/bitcoin
- Blockchain University - - https://www.youtube.com/channel/UCJ5uHXx90mZGIKO0IC-GSmtzw
- Blockchain Workshops? -
https://www.youtube.com/channel/UCI9L mf5FfFNkSmY MoxhQh5ktA/feed
- Yro Takoe Onokuein-Texnomorus? - https://bitnovosti.com/2017/03/02/chto-takoe-
tehnologija-blokchein-posagovoe-rukovodstvo-dlja-novichkov-1
-+ DY3 «bubauorex» https://isu.bibliotech.ru/
-+ DOBC «JIane» http://e.lanbook.com/
-+ 3OBC «PyxonT» http://rucont.ru
-« DBC «Aiibyke» http://ibooks.ru

CripaBouHbIE MaTepHAaIb:

1. Lauri Hartikka. Naivecoin: a tutorial for building a cryptocurrency [3nekrponHsiii pecypc].
https://Ihartikk.github.io/jekyll/update/2017/07/14/chapterl.html

2. S. Nakamoto, Bitcoin Whitepaper. [9nexkrponnsiii pecypc] URL: https://bitcoin.org/bitcoin.pdf -
(Hdara obpamenus: 17.07.2019)

3. Protocol documentation [snextponssiii pecype]. — URL:

https://en.bitcoin.it/wiki/Protocol _documentation

4. Buterin V.et al.A next-generation smart contract and decentralized application platform //white
paper. —2014. URL :https://github.com/ethereum/wiki/wiki/\White-Paper (accessed 29 October 2018)



http://educa.isu.ru/
https://github.com/bitcoin/bitcoin
https://www.youtube.com/channel/UCJ5uHx90mZGlK0lC-GSmtzw
https://www.youtube.com/channel/UC9Lmf5FfNkSmYMoxhQh5ktA/feed
https://bitnovosti.com/2017/03/02/chto-takoe-tehnologija-blokchein-posagovoe-rukovodstvo-dlja-novichkov-1
https://bitnovosti.com/2017/03/02/chto-takoe-tehnologija-blokchein-posagovoe-rukovodstvo-dlja-novichkov-1
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
https://en.bitcoin.it/wiki/Protocol_documentation
https://github.com/ethereum/wiki/wiki/White-Paper
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V1. MaTepuajbHO-TeXHUYECKOe o0ecnedeHne JUCHUNIHHBI (MOTYJIS)

6.1. YueOHo-1200paTOpHOE 000pYy/A0OBaHMeE:!

[IpuMeHsATh TONy4YeHHbIE 3HAHUS Ha MPaKTUKE CTYJEHThl MOTYT B CIEHUAIbHOM
JTUCTIIIEHHOM KJIacce C COBPEMEHHOW BBIYMCIUTENHHOW TEXHUKOW U COOTBETCTBYIOIIUM
porpaMMHbIM obecrieuenueM. B kinacce umeer 14 cranumonapusix komnbiotrepoB (Intel Atom CPU
D2500) ¢ monmropamu (Samsung S19A10 18.5"), WiFi-poyrep 54M Wireless Router TL-
WR542G, wmapmpytuzarop DES-1005D. KommbroTepsl HWMEIOT IOCTYN K JIOKaJbHOH CETH
yHHUBepcuTeTa U BbIxoJ B MHTEpHET. CTYIE€HTBI MOTYT CAMOCTOSITENIBHO 3aKPEIUIATH MOJTy4YEHHBIN
Marepuaig B 3TUX Kiaccax. Ha 3aHATHAX MOTYyT HMCHOJb30BaThCS MYJIbTHUMEIUIHBIE CPENCTBA:
neperocHoil npoekTop (CASIO XJ-A241), craunonapubiii HacteHHbIN 3KkpaH (Classic Solution,
244x244), noytoyk Lenovo B590. Kpome Toro, Ha ¢akyinbTeTe MUMEETCsS KOMIBIOTEPU3UPOBAHHAS

ayauropus, npeAHa3HauCHHas JJIs CaMOCTOSTEIbLHOMI pa6OTbI.

6.2. [IporpamMHoOe obecnieyeHue:

Ha xaxpom kommbtorepe ycranoBinensl OC Linux (Ubuntu 14.04.2 LTS) u cuepyromue
nporpammubie maketshl: Geany 1.23.1, Midnight Commander, Leafpad, Mozilla, Gnuplot, Evince
3.10.3, LibreOffice 4.2.8.2. Bce ycraHOBICHHOE ITPOrpaMMHOE obecrieuenue Freeware.

Ha cranmoHapHBIX KOMIbIOTEpaX B y4eOHOM ayJUTOPUHU JOMOJHHUTENbHO K LINUX ycTraHOBIieHa
omepanuonnas cuctema MS Windows XP 5.1.2600.2. (55683-OEM-0013514-73984). Ha
Hoytoykax — Windows 8 (WIN8 EM — BcTpoeHHast onepaiioHHasi CHCTEMa OT MPOU3BOIUTENS). A
Taoke ctanaapTHeie cpeacrsa MS Office st paboTel MeTonueckumMu Matepuanamu. [Iporpamma
npocmotpa aokymeHToB B PDF ¢opmare — Adobe Acrobat Reader (ycrmoBus mpaBooGiamaTens,

OeccpouHo).

6.3. TexHn4yeckue M JIeKTPOHHbIE CPEACTBA:
Bo Bpemst IEKIMOHHBIX 3aHITUN CTYICHTaM JEMOHCTPUPYIOTCS Ha SKpaHe JOMOTHUTEIbHbIC

1 BCIIOMOT'aTCJIbHBIC MaTCpHaJibl (Hpe3CHTaI_II/II/I, MMPUMCEPHBI UCTIOJIb30BAHUA ITPOTrPaAMMHBIX KO,Z[OB)

VI1l. O6pa3oBaTesibHbIE TEXHOJIOTUH
KoHtpons 3HaHMH TOpPOM3BOIUTCS BO BpeMsi COOECEIOBAHUS TIOCJIE  BBIMOJIHEHUS
MIPaKTUYECKON PabOTHI IO COOTBETCTBYIOIIEN TEME.
Jlns orycka K UTOrOBOMY 3aué€Ty OT CTyJEHTa TpeOyeTcs BBIIOJHUTh KaK MUHUMYM OJTHO
3aJjaHKe MO0 KaXI0My pasJiesly Kypca.
N3ydyeHne naHHOrO Kypca HJIET B IUIAHE HAKOIUTEIBHON CUCTEMBI, T.€. COJEpKaTelbHAs
4acTb KaXJIOro pasiena, Kak IpaBWIO, 3aBEpIIAETCS OMNPOCOM BO BpEMs BBINOJHEHHUS

MPAKTUYECKOM PaObOTHI IO COOTBETCTBYIOIIEH TEME.
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VI1Il. OueHovynbie MaTepHaJIbI JJIS1 TEKYLIEr0 KOHTPOJISA U MPOMEKYTOYHOM

aTreCcralumn

8.1. Ouenounbie MmaTepuaabi (OM)

®onn oneHouHbIX cpeacTB (POC) nmpeacTaBiaeH B IPUIOKEHUH.

8.1.1. OnieHOYHBIE CPECTBA JIJIST BXOJHOTO KOHTPOJIS

BX01HOW KOHTPOJIb HE OCYILECTBIISIETCA.

8.1.2. OnieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
KonTposb 3a paboToii cTyI€HTOB OCYIIECTBISETCS MOCPEICTBOM cOOEeCceI0BaHUS MPHU 3alUTe

MU OTUYCTOB I10 Ha60paTOpHHM pa60TaM.

Hmxe NMPUBCACHDBI 3alaHUA K HCKOTOPBIM pa3acjiaM INporpaMMBbl.

3amanus K pazaeny 1

1.

w

10.

11.

12.

13.

Hanwucate nporpaMmy, BEIYUCIISIOLIYIO XEUI OT IPOU3BOJIBHOTO TEKCTA M0 aiTOPUTMY
SHA256, cpaBauTb ¢ 00pa31ioM, paccuuTaHHbIM ONliNe — KaNbKyJISATOPOM B UHTEPHETE.
Hanwucates nporpaMmy, BEIYUCIISIOUIYIO X€UI OT IPOU3BOJIBHOIO TEKCTA 110 (hopmaty
RIPMD160, cpaBHHTB ¢ 00pa3iioM, paccuuTaHHbiM ONline — KajxbpKyJIATOPOM B HHTEPHETE.
PaccunTath 1 M300pa3uTh ITHIITHYSCKUE KpUBBIE ¢ mapamerpamu: b=1,a =2 -3.

Hammcare nporpammy CiO0KEHHsS JABYX TOYEK OJIUIMITUYECKOM KpuBoul. IIpoBeputsb
QJITOPUTM Ha rpaguke.

Hanucate mporpammy BBIUKCIEHMSI OCTaTka OT JEJICHHUS LIEJOr0 YuciIa Ha 3aJaHHbIN
MOJTYJIb /U711 TOJIOKUTENBHBIX U OTPULIATENIbHBIX YUCE].

Hanucate mporpammy noucka MyJbTHIUIMKaTUBHOM MHBepcuu uuciaa B nosne Fp ¢ u
HCIOJIb30BAHUEM PACIIUPEHHOI0 AJIFOPUTMa DBKIIHM/IA.

HanucaTts nporpammy HaXx0X/1€HUS YaCTHOT'O OT J€JIEHUS ABYX LIEJIbIX YUCET B MOLYJIIPHON
apudMeTHKe.

BpruuciauTe Bce TOUKH, IPUHAIIEKAIINME TPYIIIE TOYEK SJUIMIITHYECKOW KPUBOU 10 MOYJIO
p<1000. N306pa3uth Ha Tpaduke.

HanucaTth mporpaMMmy BBIYHMCIEHUS CKAJIIPHOTO IPOU3BEIEHUS TOYKM HA YUCIO METOAOM
YIIBOCHHUS — CII0XKEHUS.

Onpenenutb HUKINYECKYIO MOATPYIITY, BHIOpaB 0a30BYI0 TOUKY U3 TOYEK, IPUHAAJIEKAIINX
HEKOTOPOMU T'PYIINE Ha JUIUNITUYECKOW KpUBOH (CcM. 3amanue 1).

HanucaTte nmporpamMmy nepekoAMPOBKH MPOM3BOJIBHOIO JJIMHHOTO YHcia U3 16-puyHOro
dhopmara (cTpoku O6aiiToB) B popmar Base5S.

Hanwmcares mporpamMmbl pacKOAMPOBKH, T.e. mepeBoia cTpoku (opmara Base58 B 16-
pUYHBIA popmar.

Hcnonp3ys cranmapTHele Kpunrorpadudeckue OHONMOTEKH HamucaTh HPOTpaMMy
MOJTyYEeHHMS HJIEKTPOHHOM MOANKCH U €€ IIPOBEPKHU.

3amanus K pazzgeny 2

1. Hammcatp mporpamMmy coO3JaHHS HOBOTO OJIOKa Ui KPUNTOBATIOTHI, HCHOJIB3YS
CTaHJapTHBIE KpUOTOrpaduueckue OuOmmMorexku. IIpomomenupoBaTe MalHHUHT, CO3/aBas
OJIOKH C 3aJJaHHBIM YCJIOBHEM Ha 3HAYCHHUE XEeIIa.

2. Hanmcatp nporpamMmy isi CO3JaHHSI TPAH3AKIINU.

3. [IpakTtrueckas paboTa B c€TH A1 Y4eOHON KPUTITOBATIOTHI.

3ananus K pazgeny 3

1. Iomyuntes mocnennuii 6mok Ha caite «blockchain.info» , mocmoTpers cTpykTypy,
3HAYEHHs KOHCTAHT CJI0XHOCTh, NONCE, KOJIMYECTBO HYJICH B Xelle.
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2. IlomyunTh TpaH3aKLHMIO U3 3TOTO 0JI0Ka (J1t00Yy10), HOCMOTPETh CKPUIITHI, pacIu(ppoBaTh
uX.

8.1.3. OnieHOYHBIE CpeCTBA JIJIS IPOMEKYTOUHOM aTTECTAIIMH

MaTepI/IaHH JJI IPOBEACHMS TCKYIIETO U IIPOMEKYTOUYHOI'O KOHTPOJIA 3HAHUHI CTYACHTOB!

Komnerennumu,
KOMITIOHEHTBI KOTOPBIX
KOHTPOJUPYIOTCS

KonTponupyembie TeMbl

Bun xonTpons
A p (pazmensn)

CobecenoBaHue pH 3aIIUTE Bce temnr

. I1K-3
FOTOBOM IPOrpaMMBbl

[ToaroToBka K 3a4ety Bce paznenbl [1K-3

ITpuMepHBINA COUCOK BOIIPOCOB K 3a4ETY:

bnoxueiin. Jlaiite onpenenenue. Kakossl ero coiicrsa? [IpuBeaure npumepsl.

Kakue turbl 6J10K4eHHOB CYIIECTBYIOT?

Uro Takoe 3a/1a4a KOHCEHcyca?

Kaxumu cBoiictBamMu 0071a/1aeT KOHCEHCYC, OCHOBaHHbBIN Ha JI0KA3aTEIbCTBE BBIIIOJHEHUS
paboThI?

Jloka3aTesbCTBO BBINOJIHEHUS paboThl B ceTh bUTKOUH.

Kaxk ycTpoen kpunrorpaduueckuii airoput™ ¢ OTKPHITHIM KiIFouoM RSA?
Cdopmynupyiite 3a1auy 10Ka3aTeNbCTBA C HYJIEBBIM PA3IIIalICHUEM.
Kak ycrpoen anroputm pasaenenus cekpera no cxeme Illamupa?
Kpunrorpadguueckue X311 QyHKIUH.

3anaga koHceHcyca. Teopema FLP.

MukpornaaTeXKu ¥ YMHBIE KOHTPAKThI

Kaxue BO3MOXXHOCTHU €CTh B sI3bIKe BUTKOMH ckpumnT?
Kak yctpoenbl Mukporiarexxu B butkovnne?

Kak yctpoen sa3pik Conuautu?

UTo Takoe BU3aHTUHUCKH YCTOMYMBBIE AJITOPUTMBI KOHCEHCyca?

Kaxkne Turbl ceteil 1 mponeccopoB BBIAEISIOT B 33/1a4€ BU3aHTUICKH YCTOMYHUBOTO
KOHCeHcyca?

Apxutextypa ppeMBOpKa IK30HYM.

Kak ycTpoeH KoHCeHCyC ¢ IelIeTupOBaHHbIM J0OKa3aTelbCTBOM 00JIaiaHus JOJei?
Kaxkyro 6nokueita u oddueitH nHGpopMaIno MOKHO U3BJIEUb O CeTH buTkron?
UTto Takoe MpUBATHBIN YMHBIN KOHTPAKT?

IIpumep TecTOBBIX 3aJaHMi 1JIA NMPOBEPKU CPOPMHUPOBAHHOCTH KOMIIETEHIUI, YKA3aHHBIX
Bbimie m.l11:;
1. IIpusedenvi uemobipe danoacecma, NOJVYEHHbLX XeWUposanuem paziuyHoix mexkcmog memooom SHA256.

Kaxkoit uz nux ouuubounwiii?

1) 6ed2cf20c6231a153fc3959fc10bbe8923f4bb9402cdbef7f1807a6b301b0437
2) 4ae7c3bbacObeff671efa8cf57386151c06e58ca53a78d8,f36107316cec125f
3) ¢9c9df56e2529684f8742be7c27d9fc47c2ec708d50342297cc2e43faf90d822
4) 4afe0b28a14803a191c75e35a383e58d9e890dffe6a0e80277c5f2a244h1990c

2. Umo aensemcs cymmou 08yx mo4eK Hd IAAUNIMUYECKOU KPUBO.

1) Touka, KoopOuHamvl KOMOPOU PAGHBL CYMME KOOPOUHAM 08VX MOYEK.
2) Touka, obpamuas mouke, 8 KOMOPOU IUNMUYECKAs KDUBAS Nepecekaemcs JuHuel,
COeOuHAIOWE 300AHHbIE 06€ MOYKU.
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3) Touka, KoopOuHamvi KOMOPOU PAGHbL PAZHOCHU KOOPOUHAM. 08YX MOYEK.
4) Touka >a1unmuyecKoll Kpugol, 00pasyiowas ¢ NEPEebIMU 0GYMs PAGHOCINOPOHHULL MPEY20JIbHUK.
3. Umo npedcmasisiem cobou npusamubslii aopec?
1) Cayuaiinoe 256- bummuoe yucio.
2) Homep 6 cnucke nonvzosameneii 610K4eina
3) Xew hamunuu nonvzosamelsi.
4) Hazsanue 2pynnwi noavzosamenei O10K4elUHA
4. Ymo maxoe maunune?
1) [Touck cnpamannvix 6 cemu Oenez.
2) Hoz2o60p ¢ noavzosamensamu OJ0KYEUHA 0 pACnpeOesleHuu KpUnmoeaionbl
3) Obcaysicusanue nonvzosameneii OI0KYEURA 3d ONPEOEICHHbLIL 20HOPAp.
4) Cozdanue H08020 OI0KA, Xeul KOMOPO20 MEHbULE 3A0AHHO20 YUCIA.
5. Kak obecneyusaemcs Ha0eucHast cesa3b Mexcoy biokamu ¢ OauHbIMU 6 OoKyeune?
1) Hcnoavzosanue 21eKmpoHHOU HOONUCU
2) Opeanuzayus npas 00Cmyna noib3oeamerell
3) Jlobasnenue 6 cocmag 6aoxa xeuwia npedvloyuezo baoka
4) Hlucposarue undopmayuu
6. Ymo maxoe mpansaxyuu?
1) Cocmosnue brokuenna Ha meKyuwul MoOMeHm
2) 3anucu o dsudicenuyu Kpunmoganomsl Mexic0y KouerbKamuy
3) Ilepexo0d om 00H020 bi0KaA K Opy2oMy 8 blioKuelite
4) 3anuce 6 komnviomepe mekyuwux 0eucmeuli ¢ OIOKYeUHOM
7. IIpusedenvl npumepsl, Kak MONCHO 3apabomamsb Kpunmosauomy. Ykascume omubouroe ymeepaicoenue.
1) Cozoanue Hoso20 b10KA 8 npouecce MauHuHa
2) llocmynnenue Kpunmosaiomsl 3a_cyent nepesood ¢ OPy2Ux KOULeibkoe
3) 3anuce npouzoabHOU CYMMBbL 8 C8OU KOULEACK
4) Komuccuonnie 3a 6KII0YCHUE YYAHCUX MPAHZAKUUN 8 HOBbIU OJIOK MAUHEPOM
8. Ilyn mpanszaxyuti — 2mo
1) Cnucok nenoOmeepaicoeHnblx mpan3aKyuil Ol BKAI0YEHUs. 8 HOGbie OIOKU
2) Opzanuzauus 2pynnsl MauHepos 0l CO8MeCmHol pabomol
3) Ucuepnwisarowuii cnucox noibszosameell O1okyelna
4) Maxcumanvroe Koauuyecmseo 803MONCHbIX MPAHIAKYULL

Pa3pabdorunku:
/e
s JIOIIEHT, K.().-M.H. B.U., Kpacos
7
(noonucv) (3aHUMaeMast OOANCHOCID) (uHuyuanel, pamunus)

[TporpamMma coctaBieHa B cooTBeTcTBHMM ¢ TpeboBanusiMu PI'OC BO mno HampaBiieHHIO
noarotosku 10.03.01 MuadopmarmonHast 0€30MacHOCTbD.

[Iporpamma paccMoTpeHa Ha 3aceannu Kadeapsl 001el u kocMuueckon pusuku UT'Y
«_ 15 » _mapra 2023 .

IIporoxon Ne 8 | 3aB. kademapoit B.JI. ITanepHbIi
p 8 enp ﬂ&_% p

Hacrosimmasi mporpamMma He Mo:KeT ObITh BOCHpPOU3BedeHA HU B Kakoil ¢Qopme 0e3

NpeJBapUTeJbHOI0 NMCHbMEHHOI0 paspelieHust kKadeapbi-paspadoTynKka NPOrpaMMBbl.
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