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I. Heau v 321244 TUCHUIJIMHBI (MOLYJIs1)

PazButue 1uGpoBBIX TEXHOJOTHMM NPUBENO K H3MEHEHMIO KOHLENIMH XpaHEHUus Hu
00paboTku MaHHBIX B ceTH. OJHUM M3 COBPEMEHHBIX HampaBleHHU cTtana paspadotka NoSQL
6a3 mansbiX. [Ipu co3manum Takoil Ga3pl JaHHBIX HE Tpedyercs COOMOACHHS (HOPMAIbHBIX
npaBui pazpa®oTku Tabmuy. MHbopMmamus XpaHUTCs B TaK Ha3bIBaEMbIX IJIOCKUX (aiinax B

BHU/JC Iap «ImapaMeTp-3HAUCHUC).

Kypc 3HaKOMHT C COBpeMEHHBIMU METOJIAMH XpaHEHHsI U 00paOOTKM JaHHBIX HA IpUMEpE
pacripeneneHHol 0a3bl JaHHBIX — OnokueiHa. MHpopmanus B 3Toi 06aze JaHHBIX COXpaHEHa B

HerepBIBHOﬁ HOCHeﬂOBaTeHBHOﬁ LOCIIOYKE 6J'IOKOB, CBsA3aHHBIX MCXKIY CcOOOH.

Pa3zo6panbl kpunrorpaguueckre airopuTMbl, TpUMEHsIEeMbIe sl OIOKUYeiiHA, PACCMOTPEHO
co3lanue U (HYHKIIMOHHPOBaHWE OJOKUYEiiHA HAa MpUMEpe KPUNTOBATIOT. [IpuBEIeHBI TpUMEpPHI

IPOrpPaMMHUPOBAHUS paOOTHI CETH, 0OCTYKHBAIOIIEH KPUIITOBAIIOTY.

1. MecTo qucuuniaunbl (MoayJisi) B crpykrype OIIOII BO

Kypc paccunTan Ha 6akanaBpoB (pU3HUECKUX CHEIMATBHOCTEH YHUBEPCUTETOB. SBisercs
MPOJOIDKEHHEM HH(POPMATHKH, KOTOPYIO CTYACHTHI YCBaWBAIOT HA MIIAIIINX Kypcax H Kypca
«Teopust nnpopmanmu u 0a3bl JaHHBIX». TakuM 00pa3oM, oOecrieunBaeTCcsl HENPEPhIBHOCTD
KOMIIBIOTEPHOT0 00pa3oBaHMs. 3aHATHS paCCUMTaHbl HA OUH CEMECTP.

[TpakTUdeckue 3aHATH MPEINoIaraloT padoTy Ha KOMIIBIOTEpaX M BKIOYAIOT 3HAKOMCTBO
¢ KpunrorpapuyecKuMu aJropuTMaMu U paboToM B CETH.

Kypc «Pacnpenenennble 0a3bl JaHHBIX. biok4yeiH» OTHOCHTCA K 4acTH, (popMupyemoit
y4aCTHHKaMHU 00pa3zoBaTeIbHbIX OTHOWEHUH. OH n3ydaeTcs B MATOM CEMECTpEe Ha TPEThEM Kypce

OakayiaBpuaTa.

I11. TpeGoBaHusi K pe3y/IbTaTaM OCBOCHHUSI M CLUTINHBI

Kypc «Pacnipenenennsle 0a3bl JaHHBIX. BiokuyeiH», ¢ ydyeToMm MoJoXKeHHH ¢enepaabHOro
TOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAApTa BBICHIETO OOpa30BaHUS TIPU TOJATOTOBKE
OakanaBpa mo HampasieHuto 09.03.02 MudbopmarmoHHbIE CHCTEMBI M TEXHOJOTHUHU, TO3BOJISIET

CTYJCHTY IPUOOPECTH CIEAYIONIUE KOMITETCHIIN !

- Cnocoben paBpa6aTLIBaTB U TCCTHPOBATH AHAJIOTOBLIC U I_[I/I(I)pOBBIe PaaUO3JICKTPOHHBIC

ycrpoiictsa (ITK-2).
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IlepedyeHb mIaHMpPyeMbIX Pe3yJIbTATOB 00yUYEeHHUS M0 JUCUMUILIMHE (MOXYJII0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHIM I

Komnerennus Nuauxkaropsl Pe3ysabTarsl 00y4yeHus
KOMIIeTEeHIM i
1IK-2 HJIK k2.2 3HaTh: NPUHIUIIBI TOCTPOCHUS

pacripenienieHHbIX 0a3 JaHHBIX Ha OCHOBE
0JI0KYeiHa, OCHOBHBIE METO/IbI
MIPOCKTUPOBAHMSI ITUX 0a3 JAHHBIX U UX
MIPUMEHEHHUSI JUIsl XPAHEHUS JaHHBIX B CETH.
YMeThb: NpOEeKTUPOBATh U IIPOrPaMMUPOBATh
3TU CUCTEMBI M UCMOJb30BATh UX JUIS
XpaHEHHUS JaHHBIX.

Bnagets: nuctpymentamu
IIPOrpaMMHUpPOBaHUsl OJ0OKUEHHA U HaBbIKAMU
rPAMOTHOI'O UCIIOIb30BAHUS CYIIECTBYIOLIUX
CUCTEM KPUIITOBAJIOT

IV. Coaep:xkaHue u CTPYKTYpPa IMCHUIIUHBI (MOIYJIsST)

OO0BbeM OUCIUILIMHEI COCTABAET 3 3aueTHBIX eauHuIlbl, 108 yacos,

B TOM 4HCIIe 73 4aca KOHTAaKTHOU PabOoTHI.

3aHATHS TIPOBOASTCS TOJBKO B OYHOH (popme 0OydeHHs. DISKTPOHHOW M IUCTAHIIMOHHOW (hopMm
oOyueHus He TPeyCMaTPUBACTCS.

Ha npaktuueckyto noaroroBky orBoautcsa 10 ayTuTopHBIX 4acoB (BO BpeMsl BBINIOJTHEHUS
MPaKTUYECKUX padboT).

dopma TPOMEKYTOUHOU ATTECTALMH: DK3AMEH.




4.1. Copepxanue IMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BH/I0B y4eOHBIX 3aHATHI U OTBEJICHHOI0 HA HUX KOJIMYeCTBA

AKAACMHUICCKHUX JacoB

Ne Pasgen nucnuninHbI/TEMA = Buasbl yue6Hoii padoTsl, DopMBbI TEKYyIEro
n/H w o | BKJIOYAsi CAMOCTOSITENILHYIO PaGoTy 00y4aromuxcsi, KOHTPOJIS
g E NMPAKTHYECKYI0 MOATOTOBKY H TPYI10eMKOCTh ycIeBaeMOoCTH;
@ 3 e (B yacax) ®opma NPOMeKy TOTHOH
= § E i KonrakTHasi padoTa npenoaaBareJisi ¢ « aTTecTaluu
g g z 2 o0y4aromumMucst Z (no cemecmpam)
15|52 P L
2 £ 2 | Jdexuun Cemunapckue/ | Koncyan g S
: E npaKaneCKne/ Taluu § :
= g aaéopaTopHbIe z
= 3aHATHSA Qo
1 2 3 4 5 6 7 8 9 10
1 | Pasoen 1. Ancopummel xewuposanus. 5 |61 2 4 2 0 0,1 Ompoc
2 | Paszoen 2. Kpunmozpaghus na sniaunmudeckux Kpusbix 5 |81 2 4 2 0 0,1 2 CobecenoBanue
3 | Pasden 3. Aneopumm bluucieHuss OMKpbimo2o U 3aKpbimozo 5 8.1 2 4 2 0 0.1 2 Cobece1oBanme
K04a
4 | Pazoen 4. Cozoanue nosozo baoxka. Maitnune 5 |101 4 4 4 0 0,1 2 CobecenoBanue
5 | Pazoen 5. Cozoanue mpansaxyuu. llpoeepxa npagunvnocmu 5 121 2 6 4 0 0.1 2 Cobece1oBanme
Mpan3aKyuu
6 | Paszoen 6. Texnonozuss P2P. Cxema pabomul y3na cemu 5 |121| 2 6 4 0 0,1 2 CobecenoBanne
7 | Pasoen 7. Cmpykmypa 610ka Bumkoun 5 |81 6 0 0,1 2 | CobecenoBanmue
8 | Pasoden$. X?wupoeauue mpanzaxyuil. [loomeepoicoenue 5 6.1 2 2 2 0 01 2 Cobece10BaHme
MPan3aKyui.
9 | Paszoen 9. Bumkoun-kowenex u umkoun-aopec 5 |81 4 0 0,1 4 | CobecenoBanne
10 | Pazoen VI 0. Aneopumm ooxazamenscmea pabomol. Popku 5 21 2 0 01 Ompoc
OnoKYelina
DK3aMeH 17
KCP 0
KOH=Tpons 10
HToro yacon 108 16 42 20 0 1 18




4.2. IlnaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PaG0oThI 00Y4YaIOLIMXCSl 10 TUCHMIIHHE

CamocrosTenbHas paboTa 00yJaromuxcs V4ebHo-
0 METOIHYECKOE
LHEHOYHOC
Cewmectp Hassanue pasznena, TeMbl B 4 a6 Cpoku | TpymoemkocTh S obecneuenue
U/ CAaMOCTOATCILHON PAOOTBL | o e (uac.) pea CaMOCTOSATEIBHON
paboTHI
3 Kpunrtorpadus Ha JJIMNTHYECKAX KPUBBIX CaMocCTOsITeIIbHOE H3y4YCHHE B teueHue Ompoc [1,2,4]
TEOPETHUECKOTr0 MaTepHana cemecTpa 2
3HaKOMCTBO ¢ MOIYJISIPHOIT apudMeTHKOI U CaMOCTOSITETbHOE BBIMOJIHCHUE B TeucHme TotoBast mporpamma [1,2,4]
3 UIMHHOM apu(MeTHKOI 3aJjaHuil BO BpeMs 1abopaTopHOi
ceMecTpa
paboThI 2
3 CTpykrypa 6s10K4eiiHa CamocTosTeNnbHOE H3yUeHHUEe B teuenue Omnpoc [1,3,4]
TEOPETHYECKOTr0 MaTepHana cemecTpa 8
3 IIpoBepka TpaH3akuuii CamocTosTenbHOE H3yUYeHHUE B Teuenue Omnpoc [1,3,4]
TEOPETHYECKOTr0 MaTepHana ceMecTpa 2
PaGora B uHTepHeTe ¢ MH(pOpMaNuel 0 ceTH CaMoCTOSITEeIbHOE BBHIIOIHEHHUE B redcHme JlemoHCTpanus [1]
3 OMTKOMHA 3a7aHui BO BpeMs JIabopaTopHOH paboThl Ha caiiTe
cemecTpa
paboThI 2
3 IloaroroBka K 3a4éTy Pabora c nexiuoHHbIM MaTepuanoM | K xonmy [1-4]
1 yqeOHOH JIuTepaTypon ceMecTpa 2 CobecenoBaHue
OO6muit 00beM caMOCTOATENHHOM PabOThI O TUCIHUILTHHE (4Yac) 18




4.3. Coaep:xanue y4eOHOro MaTepuaJia

Pasnen 1. Kpunrorpadudeckre aJiropuTMBL.

Tema 1. Anroputmsl XemmpoBanus. Airoputm xemupoanus SHA256. Anroputm
xempoBanusi RIPEMD160.

Tema 2. Kpuntorpadus Ha IIMNTHYECKUX KPUBBIX. HempepsiBHAs rpymmna ToueKk Ha
AUIMNTUYECKOH KpuBoil. JluckpeTHas rpynna Touek. MoayispHas apudmMeTuka.
Jnunnas apudmernka. L{ukarnueckas moarpymma.

Tema 3. DeKTpOHHBIN KOLIEIeK. AJITOPUTM BBIYUCICHUSI OTKPBITOTO U 3aKPBITOTO
kimtoua. Co3mpanue dekTpoHHoro aapeca. Koguposka Base58Check. Dnexrponnas
noanuck. [IpoBepka noanucu.

Pasnen 2. YueOHas KpUIITOBAJIFOTA.

Tewma 4. Ctpykrypa 610ka. Co3nanue HOBOro 0j0ka. MaitHUHT.

Tewma 5. Tpanzakuuu. Ctpykrypa Tpanzakuuu. Co3nanue Ttpan3akuuu. IIpoBepka
MPaBUIILHOCTH TPAH3aKIIUHU.

Tema 6. Ctpyktypa cet st paboTsl ¢ 6inokueitHom. Texnomoruss P2P. Cxema paGoTbl
y3Ja CETH.

Pasnen 3. burkoun.

Tema 7. CtpyxTypa 6510Ka. ['ene3uc — 6J10K.
Tewma 8. Tpanzakiuu. XemupoBanue Tpan3akiuii. [lonrBepxaeHue TpaH3akiuii.
Tema 9. butkounH-Ko1IeNIeK U OUTKOMH-apeC.

Tewma 10. MaitHuHT. AJITOPUTM JTOKa3aTeabCTBa padoThl. Dopku OOKUYEiHHA.

4.3.1. llepeyeHb ceMHUHAPCKUX, NPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

TpynoemkocTs o
HaumeHnoBanue ceMuHapoB OpMHpye
No POB, (1ac.) OrnieHOYHBIE Mble
Ne pasnena | mpakTHYeCKHX M J1a0OPATOPHBIX | Beero U3 Hux
n/n wacon | mparmeck CpencTBa KOMIIETEHI
pa60T as U
IIOJTOTOBKA
1 2 3 4 5 6 7
1 Tema 1 AJITOPUTMBI BEIYMCIIEHUE Xela 4 1 cobece.
2. Tema 2 OJUIMNITUYECKUE KPUBBIE. cobecen.
I'pynna Touek 4 2
3. Tewma 3 [udposas moanuch 9 5 colecen.
4, Tema 4 Maiuuar 4 5 cobeceq. [K-2
5. Tema 5 Tpanzakuuu 9 1 cobecen.
6. Tema 6 PaGora B nokansHOI ceTn 9 1 cobecen.
7. Tema 8 Pabota B unTepHeTE 9 1 cobecern.




4.3.2. llepedyeHnb TeM (BOMPOCOB), BBIHOCMMBIX HA CAMOCTOSITE/IbHOE U3YyUeHHe

paMkax camocrositeqbHOi padorsl (CPC)
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CTyA€HTaMHU B

Ne Tema Bun 3anaHue Pexomennyemas KomnuectBo
HEJl. CaMOCTOSITENIbHOM auTepaTtypa 4acoB
paboThI
1. Kpunrorpaduss | CamocrositenbHOe | YTIyOUTh
Ha H3y4yeHue CBOH 3HAHNA [1,2] 4
AIUTUNTUYECKUX | TEOPETHUYECKOIO 10 TAHHOM
KPHUBBIX Marepuaia TEME
2. 3HAKOMCTBO C CamocrositensHoe | Hanucats
MOAYJISIPHOM BBITIOJIHCHUE nporpammy
apu(METUKON U | 3aJjaHUH BO BpeMs [4] 2
JUTMHHON nabopaTopHOI
aprupMETUKOU paboThl
3. Ctpykrypa CamocrosTenbHoe | YTiyOuTh
OJIoKYeiTHA W3YYCHHC CBOM 3HAHUS [1] 4
TEOPETHUYECKOTO 0 TaHHOM
Martepuana TeMe
4, [IpoBepka CamocrositensHoe | CamocTosTENDb
TpaH3aKUUN H3y4ECHUE HOE U3y4EHUE [3] 4
TEOPETUYECKOTO TEOPETUYECKO
Marepuaia ro MaTepuaia
5. PaGora B CamocrositenbHoe | OCBOUTH
HWHTEpHETE C BBITIOJITHCHUE paboty Ha
nHpopManuel o | 3aJaHuid BO BpeMs | caiiTe [1,2] 2
ceT OUTKOMHA | TabopaTOpPHOM
paboThI
6. [ToaroroBka k 3auety 2

4.4. MetoanyecKue yKa3aHUs 10 OPraHU3ALMH CAMOCTOSITeIbHOM PadoThl CTY/ICHTOB

TpeOoBaHUM,

K coBpemenHOMY cIieManuCcTy OOIIECTBO MPEABSBISIET JOCTATOYHO IMUPOKUN TEpPEUCHb

Cp€an KOTOPBLIX HCMAJIOBAXHOC 3HAYCHHEC HWMCCT HAJIWYMUEC Y BBITYCKHHKOB

OTpPENIETICHHBIX CIMOCOOHOCTEH M YMEHHUS CaMOCTOSITENIbHO JOOBIBaTh 3HAHMUS W3 Pa3IMYHBIX

HCTOYHHUKOB, CHUCTEMATU3HUPOBATH IIOJIYYCHHYIO I/IH(I)OpMaI_II/IIO, AaBaTb OLCHKY KOHKpGTHOfI

(I)HHaHCOBOﬁ CUTyalluu. cDOpMI/IpOBaHI/Ie TaKoOro yMCHU:A IIPOUCXOAUT B TCUCHHUC BCCIO IEpHoaa

oOy4eHHs uepe3 yJacTHe CTYACHTOB B J1a0OPaTOPHBIX IKCIIEPUMEHTAX, BBHIITOJIHEHHE KOHTPOJIbHBIX

3aJIaHuM,

HalMCaHWe KYpPCOBBIX M BBINYCKHBIX KBaJIM(UKAIIMOHHBIX pPadoT.

[Ipu sTOoMmM

CaMOCTOATCIIbHaA pa60Ta CTYACHTOB UT'PACT PCIIAIOIIYIO POJIb B XO€ BCETO y‘-IC6H01"O nmpomnecca.

1)

2)

CaMocrosTenbHas pa60Ta pPCAIN3YyCTCA:

HenocpencreeHHo B nponecce ayIUTOPHBIX 3aHATHH - HA MPAKTHYECKUX 3aHATUSAX, IPH

BBITIOJTHCHUH JTAOOPATOPHBIX PaboT.

B koHTakTe C ImpenoaaBaTeJIcM BHC paMOK paClIMCaHUA - Ha KOHCYIIbTAllUAX 1O y"-ICGHBIM

BOIIPpOCaM, B XOJ€ TBOPYCCKUX KOHTAKTOB, IIPU JIMKBUAAITUN 3a,HOJ'I)KeHHOCTeI71, pu

BBIITOJTHCHHUU MHAWBUAYAJIbHBIX 3a)1aH1/1171 nuT.Ao.




3) B oubnmoteke, 1oMa, B OOIICKUTHH, Ha Kaepe MPH BHITOJHEHUH CTYJACHTOM YUEOHBIX U
TBOPYECKHUX 3a/1a4.
I'paHuIBI MEXKTYy STUMH BUAAMH PabOT IOCTATOYHO PAa3MBITHI, @ CAMH BHIBI
CaMOCTOATENLHOI paboThl epecekatoTcs. Takum 00pa3oM, caMOCTOATEIFHON paboTa CTyJCHTOB

MOJKET OBITh KaK B ayJAUTOPUH, TaK U BHE €€.

4.5. [IlpumepHasi TeMATHKA KYPCOBBIX padoT (MpoeKTOB) (IpY HAJTUYHM)
KypcoBsie npoeKkThl He NpelyCMOTPEHBI.
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V. YueOHo-MeTOAUYecKOe U MHPOPMAIIMOHHOE o0ecTiedeHne TUCIUNIHHBI (MOTYJIA)
a) nepeuens 1UmMmepamypbi

OCHOBHAsA Tumepamypa
1. Kpacos, B.1. Pacnpenenenne 6a3p1 nanubix brnokueitn [Tekcr] : yue6. mocobue / B. 1. Kpacos
; UpkyT. roc. yu-1, @u3. dak. - Upkyrck : U3a-so UT'Y, 2020. - 118 c. : ui., Tabmn. ; 20 cMm. -
bubmuorp.: c. 107. - ISBN 978-5-9624-1848-3 — (20 5k3.)

OONOIHUMENbHASL TUMePamypa

1. Makmanos, A. B. bonpmme nanneie. Big Data [Tekct] : yueOnuk / A. B. Makimanos, A. E.
Kypasnes, JI. H. Teraapikaps. - CIIO. : Jlanb, 2021. - 184 c. : un. ; 24 cMm. - (Beiciiee
oOpasoBanue). - bubnuorp.: c. 181-184. - ISBN 978-5-8114-6810-2. — (11 3k3).

0) nepuoouueckue u30aHus1
- HeT.
B) CRUCOK ABMOPCKUX MEMOOUUeCKUXx papabomox
1. B.1.Kpacos. Pactipenenennsle 6a3pl nanHbix. biiokueitn. — Upkyrek: uzn. UT'Y, 2020. — 118 c.
- Pexxum noctyna: U3 "bubnuortex". - Heorpanud. qocrym.

2. B cucreme obpaszoparenpHoro noprana UI'Y (http://educa.isu.ru/) pa3menieHsl MeToIn4YeCKHe

MaTepHalibl U 3aaHuA 110 JTaHHOMY KYypCy.
2) 6azvl OaHHbIX, UHPOPMAYUOHHO-CRPABOUHDBLE U NOUCKOBbIE CUCHIEMb]
JOKYMEHTAIHs, ONTMCaHue U puMepsl paboThl brokueiin:

- https://blockgeeks.com/guides/what-is-blockchain-technology/
- https://bitcoin.org
- https://github.com/bitcoin/bitcoin
- Blockchain University - - https://www.youtube.com/channel/UCJ5uHx90mZGIKO0IC-GSmtzw
- Blockchain Workshops? -
https://www.youtube.com/channel/UC9Lmf5FfFNkSmY MoxhQh5ktA/feed
- Yro Takoe Onmokuein-TexHoorua? - https://bitnovosti.com/2017/03/02/chto-takoe-
tehnologija-blokchein-posagovoe-rukovodstvo-dlja-novichkov-1
-« DY3 «bubmuorex» https://isu.bibliotech.ru/
-« DBC «Jlanpy» http://e.lanbook.com/
-« DBC «Pykont» http://rucont.ru
-+ DOBC «Aibdyke» http://ibooks.ru

CnpaBoyHbIe MaTeprabl:

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

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

3. Protocol documentation [3nexkrponssrii 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)
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V1. MaTepuajibHO-TeXHUYeCKOe obecneyeHne JUCIUMIMHBI (MOLYJIsl)

6.1. YueOHO-1a00paTopHOEe 000py/I0BaAHNE:

[IpuMeHATh MONyYEHHBIE 3HAHMS Ha MPAKTUKE CTYACHTHI MOTYT B CIEHHAIBHOM
JIUCINIEHHOM KJIacceé C COBPEMEHHOM BBIYMCIUTENBHON TEXHUKOH UM  COOTBETCTBYIOIIUM
nporpaMMHBIM obecrieueHreM. B kimacce umeer 14 crarmmonapusix koMmbioTepos (Intel Atom CPU
D2500) ¢ monutopamu (Samsung S19A10 18.5"), WiFi-poyrep 54M Wireless Router TL-
WR542G, wmapmpytuzarop DES-1005D. KommbproTepbl HMEIOT AOCTYIl K JIOKQIbHOW CETH
yHHBepcuTeTa U Boixoll B MHTepHeT. CTyaeHThl MOTYT CAaMOCTOATEIbHO 3aKPeIUIsATh MOMy4YeHHBIN
MaTepuaid B 3TUX Kjaccax. Ha 3aHATHSX MOTYT HCHOJIb30BaThCS MYJbTUMEIUIHbBIE CPENCTBA:
nepenocHoii mpoekTop (CASIO XJ-A241), craumonapusiii HacTeHHbIH dKkpaH (Classic Solution,
244x244), noytoyk Lenovo B590. Kpome Toro, Ha (pakynbreTe nMeeTcs KOMIbIOTEPHU3UPOBAHHAS

ayauTopus, NpeaAHa3HauYCHHas1 1JIs CaMOCTOSITEILHOM pa6OTBI.

6.2. [IporpamMHoe obecrieyeHue:
Ha kaxmom kommbtotepe ycrtanoBienbt OC Linux (Ubuntu 14.04.2 LTS) wu crueayrorue

nporpammubie naketsl: Geany 1.23.1, Midnight Commander, Leafpad, Mozilla, Gnuplot, Evince
3.10.3, LibreOffice 4.2.8.2. Bce ycraHoBiieHHOE porpaMmHoe odecriedenue Freeware.

Ha cranuoHapHbIX KOMIbIOTEpax B y4eOHOH ayAMTOpUH IOMOJHHUTENBHO K LiNUX ycraHoBieHa
omepaunuonnas cucreMa MS Windows XP 5.1.2600.2. (55683-OEM-0013514-73984). Ha
HoyTOyKax — Windows 8 (WIN8 EM — BcTpoeHHas onepaliioHHas CUCTeMa OT MPOU3BOIUTENS). A
Tarkke crangapTaeie cpenctea MS Office s pabotel MeToaudyeckumu Marepuanamu. [Iporpamma
npocmoTpa aokymeHToB B PDF ¢opmare — Adobe Acrobat Reader (ycnoBus mpaBoobGianarens,

06eccpouHO).

6.3. Texuuuyeckue u YTeKTPOHHBIE CPeACTBA:
Bo BpeMst TIEKIIMOHHBIX 3aHATHH CTyIEHTaM JIEMOHCTPUPYIOTCS Ha 3KpaHe JOMOJIHUTEIbHbBIE

H BCIIOMOT'aTCJIbHBIC MaTCPpHAJIbI (Hpe3eHTaL{I/II/I, MMPUMEPHI UCITOJIB30BAHUS ITPOTrPAMMHBIX KO)IOB)

VIl. O6pa3oBaTe/ibHbIe TEXHOJIOTHH
KoHtpons 3HaHMH TpPOM3BOIUTCA BO BpeMs COOECEOBAaHUS TIOCIE BBIMOJIHEHUS
MIPaKTUYECKON pabOTHI IO COOTBETCTBYIOIIEH TEME.
Jlns gomycka K UTOrOBOMY 3a4€Ty OT CTyZIE€HTa TpeOyeTcsl BBIIOJHUTh KaK MUHUMYM OJTHO
3aJJaHMe TI0 KaXJIOMY pa3Jieny Kypca.
N3yueHne NaHHOTO Kypca MAET B IUIAHE HAKONMHUTEIbHOH CHUCTEMBI, T.€. COJepKaTelbHas
4acTh KaXJIOro paszena, Kak IpaBWIO, 3aBEPINACTCA OINPOCOM BO BpEMs BBIIOJIHEHHUS

MPaKTUYECKON pabOTHI IO COOTBETCTBYIOLIEH TEME.
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VIIl. Onenovynbie MaTepuaibl AJsl TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUHOI

arTrecranmun

8.1. Ouenounnie MmaTepuaabl (OM)

®donn oneHouHbBIX cpenacTB (POC) mpeacTaBieH B IPHIOKCHUH.

8.1.1. OueHOUYHBIEC CPEACTBA ISl BXOHOTO KOHTPOJIS

BXO,Z[HOI;'I KOHTPOJIb HE OCYHICCTBIIACTCA.

8.1.2. OuleHOYHBIE CpEACTBA TEKYIIETO KOHTPOJIS
KoHTposib 3a paboTOM CTYIEHTOB OCYIIECTBIISICTCS TIOCPEICTBOM COOECEI0OBAHHUS MPHU 3aIIUTE

MU OTYETOB 10 JJAOOPATOPHBIM paboTaM.

Hmxe MPUBCACHLBI 3aJaHW K HCKOTOPBIM pasjicjiaM IIporpaMmal.

3amanus K pasaeny 1

1.

w

10.

11.

12.

13.

Hanwmcatps mporpaMmy, BEIYUCISIONIYIO X€II OT MTPOU3BOJILHOTO TEKCTA MO aATOPUTMY
SHA256, cpaBHUTB ¢ 00pa3IoM, paccuuTaHHbIM ONline — KambKyJIATOPOM B HHTEPHETE.
Hanmcats mporpaMmy, BEIYUCISIONIYIO X€II OT MIPOU3BOJILHOTO TEKCTA MO (hopMarty
RIPMD160, cpaBauTh ¢ 00pa3siioM, paccuuTanHbiM ONline — KaabKyIATOPOM B HHTEPHETE.
PaccunrtaTh 1 M300pa3uTh JUTUNITHYECKUE KPUBBIC ¢ mapamerpamu: b=1, a = 2 -3.

Hanucate nporpamMMmy CclnokeHHMsl JBYX TOYEK JJUIMOTHYECKOM KpuBod. IlpoBeputsb
QJITOPUTM Ha rpaduke.

Hanucate nporpammy BBIYMCICHHMSI OCTaTKa OT JEJIEHUS LEJIOro 4uciia Ha 3aJaHHBINA
MOJTYJIb JUTSI TTOJIOKUTEIFHBIX U OTPULIATEIIBHBIX YHCE.

Hanucate nporpammy moOMCKa MYJIbTUIUIMKAaTUBHONW HMHBEpCHMM 4ucia B mone Fp ¢ u
MCIOJIH30BAHNEM PACITUPEHHOTO AJITOPUTMA DBKIIHA.

Hanwucatps nporpaMmy HaX0kJI€HHs YaCTHOTO OT JIEJE€HUS JBYX LEJIbIX YUCENl B MOAYJISPHON
apudmeruxke.

BbruuciuTh Bce TOUKH, IpUHAUIEKAIME TPYIIE TOUEK HUIMITHIECKON KpUBOM 10 MOAYIIIO
p<1000. N306pa3uth Ha rpaduke.

Hanwucate mporpamMmy BBIYHCIIEHHUS CKAJISPHOTO MPOM3BEIEHUS TOYKM HA YHMCIO METOJIOM
YIIBOCHHS — CIIOKCHUSI.

OnpenenuTs HUKIMYECKYIO TOATPYITY, BEIOpaB 06a30BYI0 TOUKY U3 TOUYEK, MPUHAIEKAIIX
HEKOTOPOIl IpymIe Ha IIUNTHYECKON KpUBOil (cM. 3aganue 1).

Hanmcate mporpamMmy MepeKoJUpOBKH MPOU3BOJIBHOTO UIMHHOTO YHUCla W3 |6-pUYHOTO
¢dopmara (cTpoku OaiiToB) B hopmar Base5S.

Hanucate mporpaMMbl packoJuUpOBKH, T.e. NepeBoja cTpoku ¢opmara BaseS58 B 16-
pUUHBIN opmar.

Wcnone3ys craHaapTHble KpunrTorpaguueckue OUOIMOTEKHM HamMcaTh I[POrpaMMy
MOJTyYEeHHUS HJIEKTPOHHON MOAMNCHU U €€ TIPOBEPKHU.

3aanus K paszgeny 2

1. Hamucatp nporpamMMmy Cco3/JaHUSi HOBOrO OJOKa s KPUOTOBATIOTHI, HCIIONb3YS
CTaHJapTHbIE Kpunrorpapuueckue Oubmmoreku. lIpomonenupoBaTb MaWHUHT, CO3/aBast
OJIOKH C 33J]aHHBIM YCJIOBHEM Ha 3HAUEHHUE Xellla.

2. Hanucats mporpaMmy JJis CO3AaHUs TPAH3aKIUU.

3. IlpakTrueckas paboTa B ceTu AJis yueOHONU KPUITOBATIOTHI.

3amanus K pa3neny 3

1. Ionyuntes mocnenanuii O6nok Ha caiftre «blockchain.info» , mocMmoTpers CTPyKTYpY,
3HA4YEeHHUs1 KOHCTAHT CI0KHOCTb, NONCE, KOJIMYECTBO HYJIEH B Xelle.
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2. [MonyunTs TpaH3aKIuIO U3 3TOTO OJ0Ka (JTH00YI0), TOCMOTPETh CKPHUIITHI, pacimu@poBaTh
HX.

8.1.3. OueHovHbIe CpeaCTBa I IPOMEKYTOUHON aTTeCTAlUuN

Marepuais! Uil IPOBEAEHUs TEKYLIEro U IPOMEKYTOUYHOIO KOHTPOJIS 3HAHUM CTYJIEHTOB:

Ne
m\

Komnerennuu,
KOMITOHEHTBI KOTOPBIX
KOHTPOJHPYIOTCS

KOHTpOJ'H/IpyCMI)Ie TCEMBI

Buj xouTposis (pa3ieib)

CobecenoBaHue MpHU 3aIIATE Bce Temnl
TrOTOBOM ITPOrpamMMBl

[1K-2

[ToaroroBka Kk sK3aMeHY Bce paznenbl TIK-2

IIpuMepHBINA cOHCOK BOIPOCOB K DK3aMEHY.:

bnokueitn. Jlaiite onpenenenue. Kakosl ero coiictBa? [IpuBeaure npumepsl.

Kakue turbl 6J10K9eHHOB CYIIIECTBYIOT?

UYro Takoe 3a1a4a KOHCEHcyca?

Kakumu cBoiictBamu 00J1a1aeT KOHCEHCYC, OCHOBAaHHBIN Ha JI0KA3aTEIbCTBE BHITIOTHEHUS
paboTeI?

Jloka3aTesbCTBO BBINOIHEHUS paboThl B c€TH BUTKOUH.

Kak ycTpoen kpunrorpaduyeckuil alirOpuT™ ¢ OTKPBITHIM KiItouoM RSA?
Cdopmynupyiite 3a1a4y J0Ka3aTENIbCTBA C HYJIEBBIM Pa3IJIAIEHUEM.

Kak yctpoen anroputm pazzaeneHus cexkpera no cxeme Lllamupa?
Kpunrorpaduueckue X311 GyHKIIHH.

3anaya koHceHcyca. Teopema FLP.

MukpornnaTeku 1 YMHBIE KOHTPAKThI

Kaxue Bo3MOXKHOCTH €CTh B sI3bIK€ BUTKOMH cKkpurt?
Kak yctpoens! Mukpomnatexxu B butkonne?

Kak ycrpoen sa3bix Conuautu?

UTto Takoe BU3aHTUHUCKH YCTOWMYMBBIC aITOPUTMBI KOHCEHCYyca?

Kaxkne Tumsl ceteil 1 MporeccopoB BBIACIAIOT B 33/1a4€ BUZAHTUICKHA YCTOWYHUBOIO
KOHCeHcyca?

Apxutextypa ppeMBOpKa IK30HYM.

Kak ycTpoeH KOHCEHCYC ¢ AeIerupoBaHHbIM JI0Ka3aTeIbCTBOM 00JIaaHus 10JIei?
Kakyro 6okueitn 1 opdueitH nHPpopMaIo MOKHO U3BJI€Yb O ceTH buTknon?
Yro Takoe NpUBaTHBIN YMHBIN KOHTPAKT?

IIpuMep TecTOBBIX 3alaHUI I NPOBEPKU CHPOPMHPOBAHHOCTH KOMIIETCHUMH, YKA3aHHbBIX
Boime m.111:
1. [lpusedenvl yemuipe oaiidacecma, NOJYYEHHbIX XeUUPOSaHUeM pasiudnsix mexkcmosg memooom SHA256.

Kaxoii uz nux owubounviu?

1) 6ed2cf20c6231a153fc3959fc10bbe8923f4bb9402cdbef7f1807a6b301b0437

2) 4ae7c3bbacObeff671efa8cf57386151c06e58cab53a78d84f36107316cecl25f

3) €9c9df56e2529684f8742be7c27d9fc47c2ec708d50342297cc2e43faf90d822

4) 4afe0b28a14803a191c75e35a383e58d9e890dffe6a0e80277c5f2a244b1990c

2. Umo aensemcst cymmoun 08yx moueK Ha QJUIURIMUYECKOU KDUBOIL.

1) Touka, kKoopOuHambL KOMOPOU PAGHLL CYMME KOOPOUHAM 08X MOYEK.

2) Touka, 0617617}’11-!61}1 nmouke, 6 KOMODOﬁ NUNMUYECKAA KpUusas nepecekaemcs ]ZUHM@IZ,

coeouHsouel 3a0autvle 08e MOYKU.
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3) Touka, koopourami KOMOPOU PAGHLL PASHOCIIL KOOPOUHAM 06YX MOUYEK.
4) Touka saunmuyeckol Kpueou, o0opasyioulas ¢ nepebiMiu 08YMsI PASHOCIOPOHHUL MPeY2OaAbHUK.
3. Umo npedcmasnsiem cobou npusamublil aopec?
1) Cnyuatinoe 256- bumnoe yucho.
2) Homep 6 chucke nonvzosameneii biokyeina
3) Xew chamunuu nonvzosamens.
4) Hazsanue epynnol noivzosameneii O1oK4eluna
4. Ymo maxoe manunume?
1) Iouck cnpamannvix 6 cemu Oenez.
2) [lo2o6op ¢ noavzosamenamu O10K4eUna 0 PACHPeOeneHUU KPUNMOoGEaionbl
3) Obcnyorcusarnue noavzosamenetl OIOKUCURA 34 ONPEOCNCHHbII 20HOPap.
4) Coz0anue Ho8020 OJ10KA, Xeul KOMOPo20 MeHble 3a0dHH020 YUCId.
5. Kak obecneuusaemcs Ha0edCcHas césa3b Mexcoy OA0KamMu ¢ OaHHbIMU 8 OloKyeuHe?
1) Ucnonvzosarnue s1eKkmponnol noonucu
2) Opeanuszayus npae 0ocmyna noab306amenel
3) lobasnenue 6 cocmas O10Ka xeuia npedvloyiuie2o 6J10Kda
4) llupposarnue ungdopmayuu
6. Ymo maxoe mpanszaxyuu?
1) Cocmosnue bioKkyeuna Ha mexyuwiul MOMeHm
2) 3anucu o dsudicenuu Kpunmosaiombl MesHcoy KOuleIbKamu
3) Ilepexoo om 001020 br0KA K OpYy20oMY 6 bIoKyelne
4) 3anuce 6 Komnvlomepe Mmekyuux oetcmeul ¢ OA0KYeUHoOM
7. IIpusedenvl npumepul, Kak MOXCHO 3apabomams Kpunmosauiomy. Yxascume ouubdouynoe ymeepicoenue.
1) Cozoanue Ho6020 bi0KA 8 NPOYECcce MAUHUNSA
2) llocmynaenue kpunmosanomsl 3d_ c4em nepesood c Opy2ux KOueaibkos
3) 3anuce npoussoILHOU CYMMBL 8 C80U KOUIENIEK
4) Komuccuonnbvle 3a 6KIOYEHUE YYHCUX MPAH3AKUUL 8 HO8bl OJIOK MAUHEeDOM
8. Ilyn mpanzaxyuti — 2mo
1) Cnucok HenoomeepaicoeHHbIX MPAH3aKUUll 0151 8KII0YEHUS 8 Hogble DJIOKU
2) Opeanuzauus 2pynnol Maunepos 0 COBMeCcmHoU pabomabl
3) HUcuepnuisaiowuti cnucok noivzosameneti blokyelna
4) Maxcumanbroe KOIUYecmeo 603MOANCHbIX MPAH3AKYULL

Pazpaborunkn:
Ve
' (/ i IOLIeHT, K.().-M.H. B.1., Kpacos
(noonucw) (3anumaemas OOJIHCHOCTb) (unuyuansl, pamunus)

[Iporpamma coctaBneHa B cooTBeTcTBHH ¢ TpeboBanusMu PI'OC BO mo HampaBieHHIO
noarorosku 09.03.02 NMuadopMalimoHHbIE CHCTEMBI U TEXHOJIOTHUH.

[Iporpamma paccmoTpeHa Ha 3acenannu kadenpsl 001Iel u kocmudeckont puzuku UT'Y
« 22 » _wmapra 2024 .

ITpotokon Ne _8 , 3aB. kadenpoit @- B.JI. TTanepnsIii

Hacrosimasi mporpamMma He MoO:KeT ObITh BOCHpPOU3BeleHA HHM B Kakoii ¢opme 0e3

NpeABapUTEeIbHOI0 NMCHbMEHHOI0 pa3pelieHus kKadeapbi-pa3padoTynKa NporpaMmsl.



