IIpunoxenne 3

LN | n | Bd
MUWHHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA30OBAHUSA POCCUMCKOM
OEJEPAIIUN
benepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa30oBaTeNIbHOE YUpPEKICHNE
BBICIIET0 00pa30BaHUs
«APKYTCKHM I'OCYJAPCTBEHHBIM YHUBEPCUTET»
OI'bOY BO «UT'Y»
Kadenpa pagnodpusuku u paamodieKTPOHUKHI

Paboyast nporpaMmma JUCUMIIIIMHBI

HaumenoBanue qucuumimusl (moay.as): b1.B.JIB.03.01 Pacnpenenennble 6a3bl JaHHBIX.

baokueiin

Hanpagaenue noarorosku: 03.04.03 Pammodusuka

Hanpagiennocts (Mpouiib) moaAroToBKu: MHPOpPMAIIMOHHEIC MPOLIECCHI U CUCTEMBbI

Kpamndukanus BeINYCKHUKA MarucTp

®opma o0yueHHs: OUHas

CornacoBano ¢ YMK ¢usuueckoro dakynprera

IIpoTtokon Ned2 ot «15» anpens 2024 r.

Hpencenme@M.

PexomenioBano kadenpoit painopu3uKu 1
PannodIEKTPOHUKH:

ITporoxoir Ne 8 ot «08» anpgns 2024 r.

N.0. 3aB. xadempoii

Hpxyrck 2024 r.



Conep:xanue
I. Heau v 321294 TUCHHITHHBE (MOLYJIIS) ....uvviiiiiiieiiieesieeesiteeesteesssteesssseesssbeesssseesnsseesssseesssneesseeas 3
1. Mecto nucuuminnbl (MmoayJsi) B cTpyKType OIIOII BO............coooiiiiiii 3
I11. TpeGoBaHusi K pe3yJIbTATAM OCBOCHHS THMCIMILTHMHD ......ccvviiiiieeiiiiensiiessineessineesssnesssssessssees 3
IV. CoagepkaHue M CTPYKTYPA TMCHUIITTHHBI (MOYJIS) ..oovviiiiiniriaieisiniesiee e sres e snes e snee 4
4.1. ConeprkaHue OUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM, C yKa3aHUEM BUI0B YUCOHBIX
3aHITHIA U OTBEICHHOTO HAa HUX KOJMYECTBA AKATEMHUUICCKIX TACOB ....vveervrerrreeieesneeesseesssesssneansenns 5
4.2. I1nan BHEAyTUTOPHOM CAMOCTOSTEIHBHOM PaOOTHl O0YHAFOIIMXCS IO JUCITUATIIHHE «..vvevvvennee 6
4.3. ConeprKaHUE YICOHOTO MATEPHATIA .. cuvenrerseesseasresseesseassesssesseassesseesseassesssesseassesseesseanesseesseasnens 7
4.3.1. IlepeueHb CEMUHAPCKHX, TPAKTUYECKUX 3AHITHI U JTA0OPATOPHBIX PAOOT ..vvvvrvvverrvvrrnnee 7
4.3.2. Ilepeuenb TeM (BOIIPOCOB), BHIHOCUMBIX Ha CAMOCTOSITEIbHOE U3YUCHHUE CTYJCHTAMU B
pamMkax caMOCTOSATEINBHOM PAOOTBI (CPC) ..ouiiiiiiiiiiiiic it 8
4.4. Metoanueckue yKa3zaHHs 110 OPraHU3aluN CAMOCTOSTEILHON PaOOTHI CTYIEHTOB .......ccveenie. 8
4.5. [IpumepHast TeMaTUKa KypCOBBIX PA0O0T (ITPOCKTOB) (TTPH HATMUHH) «.vvvvervveesvreessareesssnnesssnenans 9
V. YueOHo-MeTOAUYeCKOE U MH(OPMAIIMOHHOE o0ecriedeHne JUCHUIIMHBI (MOIYJIA) ............ 10
Q) NEPEUCHD JIUMEDAMYPDL ............c..eeaeeeieiaieesieeeteesiee e e e s et e abe e e se e e beeaab e e b e e e ne e e sbeeanbe e beeanteenneeenneennnas 10
0) NEPUOOUUCCKIUC UBOAHUSL........eei e et et sttt e st e r e e sne e e s ne e e ne e sre e s e e nnneanee s 10
B) CHUCOK ABMOPCKUX MEMOOUYECKUX PAZPADOTIOK ..oovvviiiiiisisivressiasesissssieesssiessssesssssesssssesssseeans 10
2) 6azvl OAHHBIX, UHDOPMAYUOHHO-CHPABOUHBLE U HOUCKOBHLE CUCTIEMDL ....vveeereereeseeaienieniesieaieas 10
V1. MaTepuajibHO-TeXHUYECKOe o0ecriedeHUe TUCHMIIMHBL (MOTYJIIS) ....oovvreirenrianiieneeenieenns 10
6.1. Y4eOHO-Ta00PATOPHOE OOOPYIOBAHUE: «...vveureerereasreessreesseessreassesssneesseesnseessesssneesnesaneessneanneens 10
6.2. IIPOTPAMMHOE OOCCTICUCHIIE: .. vveeuvvresssreesstreessteessssreesssesssssesesssesssssesssssesssssesssssessssseesssesssseeans 11
6.3. TEXHUUECKUE U DIIEKTPOHHBIE CPEIICTBAL ...vveuveeereasreessreaseessreassesasneesseessreassesssneesnessnseessnsanneens 11
V1. OOpAa30BATETBHBIE TEXHOOTHHE . .........ueeteiiutieteeaneeasueeasseeaseeaseessesaneessesaseesseesseessesssessnessnns 11
VIIl. Ouenouynbie MaTepuaJIbl AJ TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluM...... 11
8.1. OieHOUHBIE MATEPUATIBI (OM) ....viiiiiiiiiiiiic et 11

IMPUJIOKEHHE: @OC ..o 12



|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

Pa3BuTHe UPPOBLIX TEXHOJIOTHI PUBENIO K U3MEHEHHIO KOHIICTIIIMK XPAHEHUS 1 00pabOTKU
JTaHHBIX B ceTH. OJJHUM M3 COBPEMEHHBIX HaIlpaBjeHui crana pa3padboTka NoSQL 6a3 maHHBIX.
[Ipu co3nanuu Takoil 6a3epl JaHHBIX HE TpeOyeTCs cOOMI0AeHUS (OPMAIBHBIX MPaBUIl pa3paboTKU
tabmun. MHbopMalnys XpaHUTCS B TaK HA3bIBAEMBIX IUIOCKHX (Daiijlax B BUJE Map «ImapameTp-

3HAYCHUCH.

Kypc 3HaKoMHT ¢ COBpeMEHHBIMH METOJAMU XpaHEHUs U 00pabOTKU JaHHBIX Ha IpUMEpe
pacnpezeneHHoi 0a3bl JaHHBIX — OnokueiiHa. MHpopMmarus B 3Toii 0aze JaHHBIX COXpaHEHA B

HENPEPHIBHON MOCIIEI0BATEIbHON LEMOYKE OJIOKOB, CBA3aHHBIX MEXIY COOOA.

Pazobpanbl kpunrTorpapuueckue aaropuTMbl, IpUMEHseMbIe Ui OJ0KUYeiiHa, paCCMOTPEHO
co3fanue U (HyHKIMOHHPOBaHHE OJIOKUYEHHA HAa MpUMepe KPUNTOBATIOT. [IpHBEeeHBI TPUMEPHI

MIPOrpaMMHUPOBaHUS pabOTHI CETH, 0OCTY>KHUBAIOIIEH KPUIITOBAIIOTY.

1. Mecto nucuuminnsl (moayJs) B ctpykrype OIIOITI BO

Kypc paccunTtan Ha MarucTpaHToB (pU3MUECKUX CHEIMATbHOCTENH YHUBEPCUTETOB. SBisercs
IPOAOIDKEHHEM MH(POPMATUKHU, KOTOPYIO CTYJEHThI YCBaUBAIOT Ha MJIAIIIUX Kypcax U Kypca
«ba3pl manHbIx». TakuM 00pazom, obecreunBacTCsi HENPEPHIBHOCTH KOMITBIOTEPHOTO 00pa30BaHusl.
3aHsATHS pacCUUTaHbl HA OJIUH CEMECTP.

[TpakTyeckue 3aHATH MpeanoaaraloT paboTy Ha KOMIbIOTEpaxX U BKIIOYAIOT 3HAKOMCTBO
¢ KpunTorpapu4ecKuMu aaropuTMaMu 1 paboTol B CETH.

Kypc «Pacnpenenennbie 6a3bl MaHHBIX. BIOKYEHH» OTHOCHUTCS K 4acTd, (HopmMupyeMmoi
y4aCTHUKaMU 00pa30BaTeIbHbIX OTHOIIEHUH. OH H3y4yaeTcsl B TPEThEM CEMECTPE Ha BTOPOM Kypce

MarucTpaTypshl.

I11. Tpe6oBaHus K pe3yIbTaTaM OCBOCHHMS IMCIUIIIHHBI
Kypc «Texuonorust Big Data», ¢ yuetom monoxeHuil (eaepaabHOr0 rocyaapcTBEHHOTO
00pa3oBaTEeNbHOIO CTAHAAPTa BBICIIET0 00pa30BaHMA MPH MOJTOTOBKE MarucTpa 1o HanpaBJICHUIO

03.04.03 Papnodusuka, mo3BOJSET CTYACHTY IPUOOPECTU CIIEAYIOINE KOMITIETCHIINHN

- CnocobeH TmpUMEHSATh JaHHble WH(GOPMALMOHHBIX CHUCTEM JJs paguoPpU3NYECKUX

uccnenosanwuii (ITK-3).

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUeHHs 10 JUCHUIIMHE (MOAYJIH0), COOTHECEHHBIX €
HHAUKATOPAMM JOCTHKEHUSI KOMIEeTeHIn



Komnerenunus HNuaukaTopsl Pe3yabTarhl 00yyeHus
KOMIIEeTEeHIH I
1IK-3 HJIK k31 3HATh: IPUHIMIIBI TOCTPOCHUS
Criocoben pacnpeiefieHHbIX 0a3 IaHHBIX Ha OCHOBE
UCIIOJIb30BaTh OJ10K4eiiHa, OCHOBHBIE METO/IbI IPOCKTHUPOBAHUS
JIaHHBIE, 3TUX 0a3 JaHHBIX U X MPUMEHEHUS JJIs
HaXOJsAIIMecs B XpaHEHUs JaHHbBIX B CETH.
WH(OPMALIMOHHBIX | YMeTh: IPOSKTUPOBATH U MPOTPAMMHUPOBATH
cUcTeMax JJis 3TH CUCTEMBI U UCIIOJIB30BaTh UX JJI XpaHEHUs
panuoU3NUECKUX | JIaHHBIX.
UCCJIETOBAHUM Baaners: MHCTpyMEHTaMU IPOrPaMMUPOBAHUS

OJI0KYEIHA U HaBBIKAMHU IPaAMOTHOTO
MCII0JIb30BaHUs CYyLIECTBYIOIUX CUCTEM
KPUIITOBAJIIOT

IV. Coaep:xkaHue U CTPYKTYpPa IMCHUIIUHBI (MOIYJIST)

OO0BbeM OUCIUILIMHEI COCTAaBIAET 5 3aueTHBIX eaquuuilbl, 180 yacos,

B TOM ymclie 86 4aca KOHTaKTHOU PabOoTHI.

3aHATUS POBOJATCS TOJIBKO B OYHOH (hopMe oOydeHUs. DIEKTPOHHON M TUCTAHIIMOHHOW (Gopm

O6y‘IeHI/I${ HC IPpEAYyCMATPUBACTCA.

Ha MMPAKTUYCCKYIO IIOATOTOBKY OTBOAUTCS 6 AYJAUTOPHBIX 9aCOB (BO BpCEM: BBIIIOJIHCHUA

MPaKTUYECKUX padboT).

dopma TPOMEKYTOUHON ATTECTALMU: 3a4ET C OLICHKOMU.




4.1. Copepxanue TMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHEM BH/I0B Y4eOHBIX 3aHATHI U OTBECHHOI0 HA HUX KOJINYeCTBa

AKAACMHUICCKHUX JacoB

Ne Pa3znen qucuumimHbl/TeMa = Buasbl yueoHoii padoThl, DopMBI TEKYIIET0
n/H = o | BKJIIOYAs CAMOCTOSATEIbLHYIO PadoTy 00y4aromuxcs, KOHTPOJIsI
g E MPAKTHYECKYIO MOATOTOBKY M TPYA0€MKOCTh ycrneBaeMocCTH;
g e (B yacax) ®opmMa NPOMeKyTOYHOI
2 S £
o 8 = > KonTakTHast padora it crnoaaBaTelid € arrecranun
= = = Z P p <
g 5 29 o0yyammumMucs Z (no cemecmpam)
° S 5«
S |8 | 5E e £
] = § Jlexuuu Cemunapckue/ | Koncyns ° 'S
= ° npaKkTHYecKue/ | TAlUM g :‘
= = J1a060paTopHbIe z
= 3aHATHA @
1 2 3 4 5 6 7 8 9 10
1 | Pasoen 1. Ancopummusl xewuposanus. 3 |102] 1 4 6 0,2 Omnpoc
2 | Paszoen 2. Kpunmozpagus na >A1unmuyeckux Kpusbix 3 |222] 1 4 6 0,2 12 CobecenoBaHue
20.2
3 Z;z;?;ﬂ 3. Aneopumm @vluuUCAeHUs OMKPBIMO2O U 3AKPbINO2O 3 1 4 4 0.2 12 CoGecenoBanie
4 | Pazoen 4. Coz0anue noeozo broxa. Maiinune 3 | 222 1 4 6 0,2 12 CobecenoBanne
22.2
5 | Pazoen 5. Cosoanue mpansaxyuu. Ilposepxa npagunvnocmu 3 1 4 6 0.2 12 CoBecenoBarie
MpaH3aKyuu
6 | Pasoen 6. Texnonozus P2P. Cxema pabomul y3na cemu 3 [182] 1 4 4 0,2 10 | CobecenoBanue
7 | Pazoen 7. Cmpyxmypa 610ka Bumxoun 3 |162 4 0,2 12 CobecenoBanue
1 20.2
8 | Pazoden 8. XfwupoeaHue mpanzaxyui. Iloomeepoicoenue 3 4 4 02 12 CobecenoBanne
MpaH3aKyuil.
9 | Paszoen 9. Bumkoun-kowenex u Gumroun-aopec 3 | 142 2 0,2 12 CobecenoBanue
rrasoen tu. . D 2.2
10 | Pasoen V] 0. Aneopumm dokazamenvcmea pabomol. Popxu 3 2 02 Onpoc
OroKyelina
3a4éT ¢ OIeHKOM
KCP 4
KOHnTpons 8
Hroro yacon 180 | 6 36 36 2 94




4.2. IlnaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PaG0oThI 00Y4YaIOLIMXCSl 10 TUCHMIIHHE

CamocrosTenpHas paboTa 00yJaronmxcs Vuebno-
METOIUYECKOE
OuenouHoe
Cemectp Hassanue pasznena, TeMbl B CAMOCTOSTCILHON paborer| CPOXH | Tpynoemxocts J— obecneueHue
A p BBIIIOJTHEHHS (uac.) pea CaMOCTOSATEIILHOU
paboTHI
3 Kpunrorpadus Ha 3JUIMITHYECKHX KPUBBIX CaMocCTOsTeIbHOE H3YUCHUE B Teuenue 18 Ompoc [1,2,4]
TEOPETHYESCKOTO MaTepHasa ceMecTtpa
3HaKOMCTBO ¢ MOYJISIPHO# apudMeTHKOoii 1 CaMOCTOSITeTbHOE BBITOJHCHUE B Teuete TotoBast mporpamma [1,2,4]
3 JJINHHOH apudMeTHKOM 3aJlaHuii BO BpeMsl J1ab0paTopHOM 18
cemecTpa
paboThI
3 Crpykrypa 6;10KYeiiHa CaMOoCTOSITeTbHOE N3YUCHHE B teuenue 18 Ompoc [1,3,4]
TEOPETHYESCKOTO MaTeprasa ceMecTpa
3 IIpoBepka TpaH3akuui CaMocCTOSITeNbHOE H3yUeHHE B teuenne 18 Omnpoc [1,3,4]
TEOPETHYCCKOTO MaTeprasa ceMecTpa
Pa6ora B uHTepHeTe ¢ uHpopManmeii o ceTu CaMocTosATeNbHOE BHIMOJTHEHHE B reucHme JemoHcTpars []_]
3 OMTKOWHA 3alaHuil BO BpeMs J1abopaTopHOU 18 paboTHI Ha caiiTe
cemecTpa
paboThI
3 IMoaroroBka K 3a4éTy Paborta ¢ nexiuoHHeIM MaTepuanoM | K xoHIy 4 [1-4]
1 y9eOHOH JIMTepaTypoi ceMecTpa CobecenoBanue
OO0t 00beM caMOCTOATEIHHOM PabOTHI MO UCHUILTHHE (Yac) 94




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.
Hnunnas apudmernka. L{ukamueckas noarpymnra.

Tema 3. DeKTpOHHBIN KOLIEIeK. AJITOPUTM BBIYUCICHUSI OTKPBITOTO U 3aKPBITOTO
kimtoua. Co3mganue ekTpoHHOro aapeca. Komuposka Base58Check. Dnexrponnas
noanuck. [IpoBepka noanucu.

Pasnen 2. YueOHas KpUIITOBAJIFOTA.

Tewma 4. Ctpykrypa 610ka. Co3nanue HOBOro 010ka. MaiHHHT.

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 Tpan3akiuid. [lonTBepkaeHue TpaH3akiuii.
Tema 9. butkounH-Ko1IeNIeK U OUTKOMH-apeC.

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

4.3.1. llepeyeHb CeMHHAPCKUX, IPAKTHYECKUX 3aHATHII U J1a00pPaTOPHBIX padoT

TpynoemkocTs o
HaumenoBanne ceMuHapoB OpMHpYe
Ne POB, (1ac.) OreHo4HbBIE Mble
Ne paszpgena | mpakTHueckux U 1a00OpPaTOPHBIX | Beero U3 Hux
n/n wacon | mparmeck cpeacTBa KOMIETEHII
pa6OT as 5071
IIOJATOTOBKA
1 2 3 4 5 6 7
1 Tema 1 AJNTOPUTMBI BBIUUCIIEHUE XEIIa 6 L cobece.
2 Tema 2 DIUIMIITUYECKUE KPUBBIE. cobece.
['pynmna Touek 6 1
3. Tema 3 [udposas noamnuce 4 1 cobece.
4, Tema 4 MaiauHar 6 1 cobece. IK-3.1.
5. Tema 5 Tpanzakuuu 6 1 cobece.
6. Tema 6 PaGora B n0oKansHOI ceTn 4 1 cobece.
7. Tema 8 PaGoTa B muHTEpHETE 4 cobecerr.
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4.3.2. TllepevyeHb TeM (BOMPOCOB), BLIHOCUMBIX HA CAMOCTOSITEJIbHOE U3yYeHHe CTYJAeHTaMH B
paMkax camocrositeqbHOi padorsl (CPC)

Ne Tema Bun 3ananue Pexomennyemas Konnyectso
HEJl. CaMOCTOSITEIIbHOM auTepaTtypa 4acoB
paboThI
1. Kpunrorpadgust | CamocrositenbHOe | YTIyOUTH
Ha U3y4eHue CBOH 3HAHNs [1,2] 18
AJUTMNITUYECKUX | TEOPETHUYECKOTO 10 JTaHHOM
KPUBBIX Marepuaia TEME
2. 3HaKOMCTBO C CamocrositensHoe | Hanucars
MOAYJISIPHOU BBITIOJIHEHHE porpammy
apuMETUKOW U | 3aJaHU BO BpeMs [4] 18
JUIMHHOMN nabopaTopHOi
apruMETUKOM paboThI
3. CrpykTtypa CamocTtosTenbHoe | YTiIyOUTh
Osi0KueliHa U3y4eHue CBOU 3HAHUS [1] 18
TEOPETHUECKOTO 10 JTAaHHOU
MaTepuaia TeMe
4, IIpoBepka CamocrositenpsHoe | CamocTOsATEND
TpaH3aKLIUN U3y4YEHUE HOE U3y4YCHUE [3] 18
TEOPETUIECKOTO TEOPETUIECKO
Marepuaia ro MaTepuaia
5. Pa6ora B CamocrositensHoe | OCBOUTH
WHTEPHETE C BBITIOJIHCHHE paboty Ha
uHpopmanel 0 | 3amaHuid BO BpeMs | cailTe [1,2] 18
cetn OUTKOMHA | TabopaTOpHOI
paboThI
6. IloaroroBka k 3aueTy 4

4.4, MeToanyeckne yKa3aHus M0 OPraHU3alHN CAMOCTOSITEIbHON PaGoThI CTY/IEHTOB
K coBpeMeHHOMY CIEUAINCTY OOIIECTBO MPEIBSABISET JOCTATOYHO IIMPOKUH TIEPEUCHb
TpC6OBaHI/II\/’I, Cp€an KOTOPBLIX HCMAJIOBAXHOC 3HAYCHHEC HWMCCT HAJIWYMUEC Y BBITYCKHHKOB
OTIPE/ICTICHHBIX CIIOCOOHOCTEH W YMEHHS CaMOCTOSITCIIbHO JOOBIBATh 3HAHHUS W3 PA3IAYHBIX
HMCTOYHUKOB, CHUCTEMATH3UPOBATh IMOJYYCHHYI0 HH(OpMaIMIO, AaBaTh OLEHKY KOHKpPETHOU
¢bunaHcoBoi cutyaruu. dopMupoBaHHEe TAaKOTO YMEHHs MPOMCXOAUT B TEUYEHHE BCEro MepHoja
o0OydYeHUs Yepe3 ydacThe CTYJICHTOB B JIAOOPATOPHBIX IKCIIEPUMEHTAX, BBITIOJTHEHHE KOHTPOJIBHBIX
3aJlaHul, HanMcaHWe KYPCOBBIX U BBIIYCKHBIX KBaIU(pUKAUMOHHBIX pabor. Ilpu »sToMm
CaMOCTOSITeNTbHAsl padoTa CTYJIEHTOB UTPAET PEIAIONIYI0 POJIb B XOJ€E BCEro yueOHOro mpoiiecca.
CaMocTosiTenpHast paboTa peann3yercs:
1) HemnocpeacTBEHHO B POIIECCE AYAUTOPHBIX 3aHSATHI - Ha MPAKTUYECKUX 3aHITHUSX, IPH
BBITIOJTHCHUH JTA0OPATOPHBIX PaboT.
2) B koHTaKTe C mpenojaBareieM BHE paMOK PACIIMCaHUS - Ha KOHCYJIBTAIUSIX TI0 y4eOHBIM
BOIIPOCaM, B X0JIe¢ TBOPYECKUX KOHTAKTOB, MPH JIUKBUAAINU 33JOIKEHHOCTEH, IPU

BBIITOJTHCHHUU MHAWBUAYAJIbHBIX SaHaHI/II\/'I U T.O.



3) B oubnmoteke, 1oMa, B OOIICKUTHH, Ha Kaepe MPH BHIMOITHEHUH CTYJACHTOM YU4eOHBIX U
TBOPYECKHUX 3a/1a4.
I'paHuIBI MEXKTYy STUMH BUAAMH PabOT IOCTATOYHO PAa3MBITHI, @ CAMH BHIBI
CaMOCTOATENILHOI paboThI epecekatoTcs. Takum 00pa3oM, cCaMOCTOATENIFHON paboTa CTyJICHTOB

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

4.5. [lpumepHasi TeMATHKA KYPCOBBIX padoT (MpoeKTOB) (IpY HAJTUYHM)
KypcoBsie npoeKkThl He NpelyCMOTPEHBI.

9
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V. YueOHo-MeTOAUYecKOe U MHPOPMAIIMOHHOE o0ecTiedeHne TUCIUNIHHBI (MOTYJIA)
a) nepeuens 1UmMmepamypbi

1. B.1.Kpacos. Pacnipenenenne 6a3sl nanubix biaokueitn [Teker] : yue6. mocodbue / B.
. Kpacos ; Upkyr. roc. ya-1, ®u3. dak. - Upkyrck : U3n-sBo UT'Y, 2020. - 118 c. : un., Tadmn. ; 20
cMm. (20 mr.)

2. CoseroB, b. SI. ba3el mannpix : yueOHuk st By3oB / b. . Coseros, B. B.

IexanoBckwii, B. JI. UepToBckoii. — 3-e u3n., mepepad. u non. — Mocksa : U3natenbctBo FOpaiir,
2023. — 420 c. — (Bricmiee oo6pazoBanue). — ISBN 978-5-534-07217-4. — TekcT : 2JI€KTPOHHBIN
// ObpazoBaresnbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/510752

3. ®domuué, B. M. Kpunrorpadudeckue Mmeto i1 3amuThl nHGopmanuu B 2 4. Yacts 1.
Matematuueckrue acmekTsl : ydeOHuK mis By3oB / B. M. ®omuués, J[. A. MenbHUKOB ; TOJ
penakuueir B. M. ®omuuéBa. — Mocksa : M3gatensctBo FOpaiit, 2023. — 209 c. — (Bsicmee
obpazoBanmue). — ISBN 978-5-9916-7088-3. — Tekct : anmextpoHHBIH // OOpa3oBarenbHas
mwiargopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/511700

4. ®omnués, B. M. Kpunrorpaduyeckre MeTo bl 3a1UThl HHPOpManuu B 2 4. YacTs 2.
CucreMHBIE U IPUKJIAAHbBIE ACTIEKTHI : y4eOHUK /uis By30B / B. M. ®omuués, 1. A. MenbHHUKOB ; IO
penakueit B. M. ®omunuéBa. — Mocksa : M3parensctBo FOpaiir, 2023. — 245 ¢. — (Bsiciiee
obOpazoBanne). — ISBN 978-5-9916-7090-6. — Tekcr : anektponHsiii // OOpa3oBaTenbHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512423

0) nepuoduueckue uz0anusl
- HET.
B) CRUCOK ABMOPCKUX MEMOOUUeCKUx papabomox
1. B.4. Kpacos. Pactipenenennsie 6a3nl qanHbix. brokueitn. — Upkyrek: u3n. UT'Y, 2020. — 118 c.
- Pexxum noctyna: U3 "bubnuortex". - Heorpanud. qocrym.

2. B cucreme obpaszosarenpaoro noprana UI'Y (http://educa.isu.ru/) pazmenieHbl METOIHYECKHE

MaTepHalibl U 3aaHuA 10 TAaHHOMY KYypCy.
2) 6azvl OAHHbIX, UHDOPMAYUOHHO-CAPABOUHDBLE U NOUCKOBbLE CUCTEMbl
JOKYMEHTAIHs, ONTMcCaHue U MpuMepbl padboTsl briokyeiin:

- 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/UCILmf5FFNkSmY MoxhQh5ktA/feed
- Yro Takoe bmokueiin-rexnonorusn? - https://bitnovosti.com/2017/03/02/chto-takoe-
tehnologija-blokchein-posagovoe-rukovodstvo-dlja-novichkov-1
-« DY3 «bubmuorex» https://isu.bibliotech.ru/
-+ DOBC «Jlamp» http://e.lanbook.com/
-+ 3BC «PyxkonT» http://rucont.ru
-« DBC «Aiibyke» http://ibooks.ru

V1. MaTepuainbHO-TeXHUYECKOEe o0ecnedyeHne JUCUUIIMHBI (MOTYJIs1)

6.1. YueOHo-1200paTOpHOE 060Py10BaAHUE!

HpI/IMCHHTB IMMOJIYYCHHBIC 3HAaHHA Ha MMPAKTUKEC CTYACHTHI MOT'YT B CIICTITUAJIbHOM JUCILICHHOM
Ki1aCcce C COBpeMeHHOﬁ BBIYUCIIMTEIIPHON TEXHHUKOM U COOTBCTCTBYIOIIUM IIPOTrpaMMHbBIM

obecrieyenueM. B kiacce umeer 14 cramumonapubeix komnbioTepoB (Intel Atom CPU D2500) c


https://urait.ru/bcode/510752
https://urait.ru/bcode/511700
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/
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mounutopamu (Samsung S19A10 18.5"), WiFi-poyrep 54M Wireless Router TL-WR542G,

Mmapupyruzarop DES-1005D. Komnbrorepsl UMEIOT AOCTYI K JIOKAIBHOW CETH YHUBEPCHUTETA U
BbIX0Jl B MlHTepHET. CTyIeHThl MOTYT CAMOCTOSITENILHO 3aKPEIIATh OTYYEHHBIH MaTepuan B 3THX
kjaccax. Ha 3aHATHSX MOTYT MCIIOJIB30BaThCsl MYJIbTUMEAUMHBIE CPEICTBA: IEPEHOCHOM MPOEKTOP
(CASIO XJ-A241), cranimonapusiii HacTeHHbIH 3kpaH (Classic Solution, 244x244), HoytOyk Lenovo
B590. Kpome Toro, Ha (hakyJbTeTe HIMEETCs] KOMIIBIOTEPU3NPOBAHHAS Ay AUTOPHS, PEAHA3HAYCHHAS

JJIA CaMOCTOSITEILHOM pa6OTBI.

6.2. [IporpamMHoe obecneveHue:

Ha xaxmom kommbiotepe ycranoBiaeusl OC Linux (Ubuntu 14.04.2 LTS) u cueayrorue
nporpammubie naketsl: Geany 1.23.1, Midnight Commander, Leafpad, Mozilla, Gnuplot, Evince
3.10.3, LibreOffice 4.2.8.2. Bce ycraHoBieHHOE IporpaMmMHoe odecriedenue Freeware.

Ha crannoHapHBIX KOMIBIOTEpaX B y4eOHOM ayIUTOpUHU AOMOJHUTEIbHO K LINUX ycTaHOBIIeHA
oneparonnas cuctema MS Windows XP 5.1.2600.2. (55683-OEM-0013514-73984). Ha HoyTOyKax
— Windows 8 (WIN8 EM — BcTpoeHHas onepaloHHAsh CHCTEMa OT MPOU3BOIUTENS). A TaKKe
crapmaptable cpenctBa MS Office mnst paGotel MeToamyeckumu Marepuanamu. [Iporpamma
npocMotpa aokymeHToB B PDF ¢opmare — Adobe Acrobat Reader (ycioBusi mpaBooOGiagaTens,

0EeCCpOYHO).

6.3. Texuuuyeckue u ITeKTPOHHBIE CPeCTBA:
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 TpOM3BOIUTCA BO BpeMs COOECEJOBAaHUS TIOCNIE BBIMOJIHEHUS
MIPaKTUYECKON pabOTHI IO COOTBETCTBYIOLIEH TEME.
Jlnsg gomycka K UTOrOBOMY 3a4€Ty OT CTYZEHTa TpeOyeTCsl BBIIOJHUTh KaK MUHUMYM OJTHO
3aJJaHMe TI0 KaX/I0MY pa3Jieny Kypca.
W3yueHne NaHHOTO Kypca UAET B IUIAaHE HAKOMHUTEIbHOH CHUCTEMBI, T.€. CoJepKaTeibHas
4acTh KaXKI0r0 pa3jiena, Kak MpaBuiio, 3aBEPILAeTCsl OPOCOM BO BPEMsI BHITIOJIHEHUS TPAKTUYECKOM

paboThI IO COOTBETCTBYIOIIEH TEME.

VIll. Ouenouynblie MaTepuaibl AJIs1 TEKYIIEr0 KOHTPOJISI M IPOMEKYTOYHOI
arTecTanuu

8.1. Ouenounnie MmaTepuaiabl (OM)
8.1.1. OnieHOYHBIE CpeICTBA JIJIST BXOJHOTO KOHTPOJIS

Bxo/1HOW KOHTPOJIb HE OCYIIECTBIISIETCS.



12

8.1.2. OuleHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
KoHTpos1b 3a paboTO# CTYIEHTOB OCYILECTBISACTCS MOCPEICTBOM COOECCEIOBAHUS TIPH 3aLTUTE

MMU OTYETOB IO JJA0OPATOPHBIM paboTaM.

Hmxe MPUBCACHDBI 3alaHNA K HCKOTOPBIM pas/cjiaM IIporpaMMBlI.

3ajaHus K pa3Jieny 1

1.

w

10.

11.

12.

13.

Hanwucats nporpaMmy, BEIYUCISIONIYIO X€I OT MIPOU3BOJILHOTO TEKCTA MO aATOPUTMY
SHA256, cpaBHHTB ¢ 00pa3iioM, paccuuTaHHbIM ONline — KabKyJIATOPOM B HHTEPHETE.
Hanwucats nporpaMmy, BEIYUCISIONIYIO X€II OT MIPOU3BOJILHOTO TEKCTA 1Mo (hopmMaTy
RIPMD160, cpaBHuTh ¢ 00pa3iom, paccuntadHbiM ONling — KalnbKyISTOPOM B HHTEPHETE.
PaccunrtaTh 1 M300pa3uTh JUTUNITHYECKUE KPUBBIC ¢ mapamerpamu: b=1, a = 2 -3.

Hanwucats nporpammy ClIoKeHHsI BYX TOUYEK JLUTUITHYECKON KpruBOii. [IpoBepuTh aaroputm
Ha rpaduke.

Hanwucate nporpaMmmy BBIYMCIICHHS OCTATKa OT JICJICHUS LIEJIOT0 YUCIIa Ha 3a/IaHHbIA MOYJIb
JUTSL TIOJIOKHUTEIBHBIX M OTPUIATEIBHBIX YHCEIL.

Hanwucate mporpamMmy TOMCKa MYJIbTHUIUIMKATUBHOW HWHBEPCHM 4Yucia B moine Fp ¢ u
WCIIOJIB30BAHNUEM PACIIUPEHHOTO AJITOPHUTMA DBKITH/IA.

Hanwucats mporpaMmy HaX0KJICHHUS YaCTHOT'O OT JICJICHUS JIBYX IENIbIX YUCEN B MOIAYJISIPHON
apu(pMeTHKe.

BbIuuciinTh Bce TOUKH, IPUHAICKAIIUE TPYIIIE TOUEK IUIMIITUICCKON KPUBOH 11O MOJIYIIIO
p<1000. N306pa3uth Ha Tpaduke.

Hanwucate mporpaMmy BBIYMCIICHUS! CKAJISIPHOTO MPOM3BEACHUS TOYKU HA YKHCIO METOJIOM
YIIBOCHHS — CIIOKCHUS.

OnpenenuTh MUKIHYECKYIO TIOATIPYIITY, BEIOpaB 0a30BYI0 TOUYKY U3 TOYCK, IPHUHAICHKAIITIX
HEKOTOpOM rpymie Ha MIIMNTHYECKON KpuBoi (cM. 3a1anue 1).

Hanwucate mporpammy MepeKoJUPOBKH MPOU3BOJILHOTO JTMHHOTO 4Hcia U3 16-pUYHOTO
dbopmara (cTpoku OaiiToB) B popmar BaseS8.

Hanucats nporpamMmsl pacKoAUpPOBKH, T.€. IepeBoa cTpoku popmara Base58 B 16-puunbIii
dbopmar.

Hcnonb3ys craHgapTHbele Kpunrtorpadguyeckue OUONIMOTEKHM HamucaTh MpPOrpaMMy
TIOJTyYESHHUS DIIEKTPOHHOH TOATHCH H €€ TIPOBEPKHU.

3ananus K paszgeny 2

1. Hanmcarp mnporpaMMmy co3/aHUsi HOBOTO OJIOKa JJIsi KPHUNTOBAIIOTHI, HCIOIb3Ys
CTaHJapTHBIE Kpunrorpapuueckue O6uOmmMoTexku. IIpomonenupoBaTe MalHUHI, CO374aBas
OJIOKM € 33J]aHHBIM yCJIOBHEM HA 3HAYECHUE XellIa.

2. HamucaTs nporpammy Ui CO3aHus TPaH3aKINH.

3. IlpakTuueckas paboTa B C€TH JUis y4eOHOM KPUITOBAIIOTHI.

3ananus K pa3aeny 3

1. IMonyuuts mocnenuuii 6mok Ha caite «blockchain.info» , mocmoTrpers cTpykTypy,
3HA4YCHUsI KOHCTAHT CI0KHOCTb, NONCe, KOJMYECTBO HYJIEH B Xelle.

2. Ilony4uTh TPAaH3aKIHMIO U3 ITOTrO Osoka (J1t00y10), MOCMOTPETh CKPUIITHI, pacuIn@poBaTh
uX.

8.1.3. OneHOYHBIE CPECTBA IS IPOMEKYTOUHON aTTeCTAIIHN

MaTCpI/IaJ'ILI I IPOBECACHUA TCKYIICTO U IPOMCEIKYTOYHOI'O KOHTPOJIA 3HaHUM CTYJACHTOB!

Komnerenmun,
Ne KoHTtponupyembie TeMBI
Bun xoHTpOIS KOMIIOHEHTBI KOTOPBIX
i\ (pa3zenr)
KOHTPOJIUPYIOTCS
1 CobecenoBanue npu 3aIiuTe Bce temsl K-3
' TOTOBOM MPOTrPaMMBbI
2. ITogroroBka K 3a4eTy Bce pa3neinsl I1K-3




IIpruMepHBIN CIIMCOK BOIIPOCOB K 3a4ETY:

e buokueiin. [laiite onpenenenue. Kakosel ero coiictBa? IlpuBenure npumepsl.

e Kakue TUmbl OJIOKYSHHOB CYIIECTBYIOT?

e Uro Takoe 3a1a4a KOHCEHcyca?

e Kakumu coiictBamu 00J71a/1a€T KOHCEHCYC, OCHOBaHHBIN Ha JI0Ka3aTeIbCTBE BBHITOJIHEHUS
paboTh1?

e JloKa3aTesbCTBO BBINOIHEHUS pabOThl B ceTH bUTKOUH.

e Kak yctpoeH Kpuntorpau4eckuid allrOpUTM C OTKPHITHIM KITF04oM RSA?
e Cdopmynupyiite 3aauy J0Ka3aTeNbCTBA C HYJIEBbIM Pa3IIalIEHUEM.

e Kak ycrpoen anroputm pasnenenus cekpera no cxeme [llamupa?

e Kpunrorpadpuueckue X311 GyHKIUH.

e 3anaya koHceHcyca. Teopema FLP.

e MuKpOIUIaTEeKN U YMHBIE KOHTPAKTBI
e Kaxkue BO3MOKHOCTH €CTh B SI3bIKE€ bUTKOMH CKpUIT?
e Kak ycrpoensl Mukporuiarexu B butkonne?

e Kak ycrpoeH a3bik Conuautu?

e Uro Takoe BU3aHTUICKHU yCTOMYHMBBIE aITOPUTMBI KOHCEHCYyca?
e Kaxkue Tunsl cerell U IpOLECCOPOB BBIACIAIOT B 33/1a4€ BU3AHTUICKH YCTOWYUBOTO
KOHceHcyca?

e Apxurtekrypa ppeMBOpKa IDK30HYM.

e Kak ycTpoeH KOHCEHCYC C JIeJIeTHPOBAHHBIM JI0KAa3aTeIbCTBOM 00T JaHus 10 ?
e Kakyto O10kueitH u oddueitn napopmanno MoKHO U3BJIeUb O ceTh buTknon?

e Uro Takoe nMpuUBaTHBIA YMHBII KOHTPAKT?

ITpumep TecTOBBIX 3a1aHuil U1 MpoBepkH chopMupoBaHHOCTH KomnereHuu [1K-3:
1. HpI/IBe,I[eHH YCTBIPC HaﬁHH(CCTa, MOJIYYCHHBIX XCIINPOBAHUCM PA3JINYHBIX TCKCTOB METOAOM
SHA256. Kakoii u3 HUX OIINOOYHBIHN?

1) 6ed2cf20c6231a153fc3959fc10bbe8923f4bb9402cdbef7f1807a6b301b0437

2) 4ae7c3bbacObeff671efa8cf57386151c06e58ca53a78d8uf36107316cecl25f

3) ¢9c9df56e2529684f8742be7c27d9fc47c2ec708d50342297cc2e43fafo0d822

4) 4afe0b28a14803a191c75e35a383e58d9e890dffe6a0e80277c5f2a244b1990c

2. Yo ABisIeTCSl CyMMOM JIBYX TOYEK Ha AJUIUNITHYECKON KPUBOM.

1) Touka, KOOpAMHATEI KOTOPOH pPaBHbI CYMME KOOPAMHAT ABYX TOYEK.

2) Touka, oOpaTHasi TOUKE, B KOTOPOU JUTUNTHYECKAsT KpUBasi TIEPEeCEeKaeTCs JIMHUEH,
COCIMHAIONIEN 3aJaHHBIE IBE TOYKH.

3) Touxa, KOOpIMHATHI KOTOPOH PaBHBI PA3HOCTHU KOOPJMHAT JBYX TOYEK.

4) Touka IIMNTUYECKON KPUBOi, 00pa3yrolias ¢ IepBbIMU ABYMSI pABHOCTOPOHHUI
TPEYTrOJIbHUK.

3. YUro mpeacTaBisieT co00¥ mpuBaTHBIN aapec?

13
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1) CnyqaitHoe 256- GUTHOE YHUCIIO.
2) Homep B crircke moJib3oBartesei 6okueitHa
3) Xemn ¢aMUIUU TIOJIB30BATEIIS.
4) Ha3BaHue rpymniibl oJb30BaTeNei Ook4yeiHa

4. Yto Takoe MaitHUHT?
1) I[Touck cripsiTAHHBIX B CETH JICHET.
2) JloroBop ¢ moJib30BaTeIsIMH OJ0KYelHA O paclpeaciiCHUN KPUITTOBATIOTHI
3) OGcnyKrBaHKE MOJIB30BaTeNel OJIOKUCHHA 3a ONPECIICHHBIA TOHOpap.
4) Co3nanue HOBOTO 0JIOKA, XEII KOTOPOTO MEHBIIIE 3aJJaHHOTO YHCIIa.

5. Kak oGecrnieunBaeTcs Ha/ie)KHas CBSA3b MEXKTy OJIOKaMU ¢ JTaHHBIMU B OJIOKYeiHE?
1) Ucnionbp3oBaHue 3JEKTPOHHOM MOAMUCH
2) Opranu3zanus Ipas 10CTyIla M0JIb30BaTeNIEH
3) HoGaBnenue B cocTaB 0i10Ka Xela Ipeaplayniero 01oka
4) udpoBanue nHPOPMALTUU

6. Uto Takoe TpaH3aKUuu?
1) CocTosiHue O6lI0KYeiHA HA TEKYIIUH MOMEHT
2) 3anucy 0 IBUKEHUH KPUIITOBAIIOTHI MEX]y KOLIEIbKaMU
3) Ilepexon ot oxHOro OJ0Ka K IpyroMy B OJ0K4YeiiHe
4) 3anuch B KOMITBIOTEPE TEKYIIUX JICHCTBUH C OJIOKUCHHOM

7. IlpuBeneHbl IpUMEPHI, KaK MOKHO 3apadoTaTh KPUNTOBAIIOTY. Y KaXHUTE OMIMO0UHOE
YTBEPKJICHHE.

1) Coznanue HOBOTO OJ10Ka B Mpoliecce MailHUHTa

2) [ToctymuieHrne KPUNTOBATIOTHI 32 CYET MEPEBOJIA C IPYTUX KOIIEIHKOB

3) 3anuce TPOU3BOJILHOM CYMMBI B CBOM KOIIIEJIEK

4) KomuccruoHHBIE 32 BKIIOUYEHUE YyKUX TpaH3aKLUH B HOBBII OJ0K MaiiHeEpOM
8. [lyn TpaH3akiuit — 310

1) Cnucok HEeMOATBEP>KACHHBIX TPAH3aKLUH JUIsl BKIIFOYEHHS B HOBbIE OJIOKH

2) Opranu3zaius rpymnibl MAWHEPOB I COBMECTHON pabOThI

3) HcuepnbiBaromuii CIUCOK MOJIb30BaTeNel Ookuelina

4) MakcuMaabHOE KOJIMYECTBO BO3MOXHBIX TPAH3aKIIMM

PaspaboTunkm:

-

P
y /

P e’ JIOLIEHT, K.().-M.H. B.U., Kpacos
7

[Tporpamma paccMoTpeHa Ha 3aceJaHuu Kadeapsl paanoPpU3UKU U PaJHOdICKTPOHUKH
«08» ampenst 2024 r. mpoTtokon Ne 8

N.0O. 3aB. xadpenpoit Konecnuk C.H.

Hacmoswas npoepamma, ne modscem dbims 860cnpoussedena Hu 8 Kakou ¢oopme b6e3
npeosapumenbHo20 NUCbMEHHO20 pa3peuleHus Kagheopvi-paspabomuuxa npoecpammol.



