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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Lenpto u3yueHust IUCHUAIUIMHBI «OCHOBBI TEXHOJOTHM OJIOKYEHH» SBISIETCS OCBOCHHE
o0yyarolMMuUCs TEpPEeOBbIX 3HAHUM B 00JACTH NPAKTUUYECKOM Kpunrorpapuu, a HMEHHO
BOIIPOCOB, CBA3AHHBIX C IPUMEHEHNEM OJOKUYEHH TEXHOJIOTHH 1715 oOecrieueHust HHPOPManOHHON
0e30MacHOCTH.

JucuuiuinHa o0ecriednBaeT NpuoOpeTeHHe 3HAaHWK, YMEHHUH W HaBBIKOB B 001acTH
UCMOJIb30BaHUSl OJIOKUEHH TEXHOJIOTUH, CIOCOOCTBYET OCBOEHHIO IPUHLUIIOB KOPPEKTHOIO
NPUMEHEHHS COBPEMEHHBIX KPUITOTPAhUIECKUX CPEJCTB U METOAOB 3AIIUTHI HH(POPMALIUH.

3ajayaMyu OCBOEHUS AUCHUILTUHBI «OCHOBBI TEXHOJIOTUHU OJOKUYEHH) SIBIISIOTCS:

— mpuoOpeTeHue 3HaHUH 0 OJOKUYEHH TEXHOJIOTHUSX;
— npuoOpeTeHre YMEHUH 10 MCII0JIb30BaHHUIO OJIOKYEHH TEXHOJIOIUH;
— nIpuOOpeTeHHE HAaBBIKOB Pa3pabOTKU U IPOEKTUPOBAHUS OJIOKYEHH CUCTEM.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOIi POrpaMMbl

JlaHHas NUCUMIUIMHA OTHOCHUTCS K 4YacTH 0Opa30BaTeNIbHOM Iporpammsl, (GopMupyemoit
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOLIEHUMN, U SIBJISIETCS SIEKTUBHOM TUCIUIUINHOM.

Jliss  OCBOEHMS JAHHOM JUCHMIUIMHBI OOydaroluecs JOJDKHBI 3HAaTb  OCHOBHBIE
KpUnrorpaguyecKkue TOHATHUS W METOIbI, BIAACTh METOJAaMH IPOrPaMMHUPOBAHUS, YMETh
OCYILIECTBIIATh IPOIPAMMHYIO PEAIM3aLU0 U3BECTHBIX AJITOPUTMOB.

JUig ycremHoro OCBOEHHUS AUCHMIUIMHBL «OCHOBBI TEXHOJOTMU OJOKYEHH» €l JOJKHBI
IIPEIUIECTBOBATD CIEAYIOIINE JUCLIUILINHBL:

«TeopeTuko-uncaoBbIe METObI B KpUNITOTpAQUI»;

«CI10)KHOCTD BBIUUCIICHUN;

«Teopus alropuTMOBY.

JucuuiuinHa «OCHOBBI  TEXHOJIOTMM  OJOKYEHH» SIBISETCS MpeNUIecTBYIOIEH s
IIPOXOKICHHS TPOU3BOJCTBEHHOW M INPEIAUIUVIOMHOM IIPAKTUKHM M UTOTOBOM TOCYAApCTBEHHOU
aTTeCTaluu.

3. [llianupyemble pe3yabTaTbl 00y4eHHs MO TUCHHUIJINHE, COOTHECEHHbIE ¢ MJIAHHPYEMBIMH
pe3yJbTaTaMH OCBOCHHS 00pPa30BaTeIbHOI MPOrpaMMBbI

[Iponiecc u3ydeHus MUCLMILIMHBI HAIPaBJiIeH Ha (JOPMUPOBAHUE CIEAYIOUIMX KOMIETSHIUH
B coorBercTBUM ¢ PI'OC BO, OOII BO u npuobpeTreHus cienyromux 3HaHUH, yMEHUH, HaBBIKOB
U (WIK) ONbITa AEATEIBHOCTH:

Dopmupyemas NHaukaTop 10CTHKEHUSA Ilepeyennb
KOMIIeTeHLUsI KOMIIeTEHINH IVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHMsI
(xkoa u opmyIHpPOBKA) (xox u popmMyJIHpPOBKA)
IIpodeccnoHanbHbIC KOMIIETCHIIMH
IIK-1 H-IIK-1.1 3HaTh:
Criocoben 3HaeT OCHOBHBIE - OCHOBHbIE MaTeMaTHYECKHE MOJIETN OJIOKUEIH
pa3pabaThiBaTh MaTeMaTHYECKUE MOAEIN CUCTEM,;
MaTeMaTH4YEeCKUE MOJIETTH | CUCTEM OOecreyeHus - SI3BIKH [TPOTPaMMHUPOBAHUS OJIOKUYEHH CHCTEM.
cucTeM oOecrieueHHs nHPOPMALUOHHON
WH(POPMAITMOHHOM 0e301macHOCTH U
Oe3omacHoCTH, MaTeMaTHYECKHUE METO/IbI
MaTeMaTHYEeCKU obecrniedyeHus
JIOKa3bIBaTh UX nHPOPMALUOHHON
COOTBETCTBUE be3omacHOCTH




BI)I6paHHI>IM IIOJIMTUKaM

H-MK-1.2

BiageTn HABLIKAMMU:

6e30IMacHOCTH Brnaneer HaBeIKaMu pa3pabOoTKK U peaaTu3alliy MPHIOKEHUHN ISt
pa3paboTKu U peayu3aluu | OJIOKYCHH CUCTEM, B TOM YHCIIE YMHBIX
QITOPUTMOB PEIICHUS KOHTPaKTOB
THIIOBBIX
po¢eCCHOHANBHBIX 3a/1a4
Ha SI3BIKaX BBICOKOT'O
YPOBHS
K-2 HU-1K-2.1 3HaTh:
Crocoben 3HaeT OCHOBHBIE BHIBI aTaK | - OCHOBHBIE BHJbI aTaK Ha OJOKYEHH CHCTEMBI, B
aHAJIM3UPOBATH Ha UHPOPMAIIMOHHYIO TOM YHCJIC aTaKH IBOMHOTO PAaCXOJI0BaHUS,

MaTeMaTHYECKUEe MOJICIIH
cUcTeM 00ecreueHus
MHPOPMAaITMOHHON

HHQPACTPYKTYpy U
MATEMATUYCCKHUEC METOAbI

HpOTHBOI[efICTBHﬂ um

ataku 51 mporeHTa, napa3uTHHIX IENoYeK U

IpyTue;
- MOAXOJIbI K 00ECIIEUCHUIO0 KOHCCHCYa

0€30I1aCHOCTH, a TAKKE HU-11K-2.2
IPOBOAMTE TECTUPOBAaHUE | YMeeT pa3pabaTeiBaTh U
CPEJICTB 3aIIUTHI [IPUMEHSTh

UHPOpPMALIUH Ha
COOTBETCTBHE STHM
MOJEISIM

MaTEMATHUYCCKUEC METOAbBI
NPOTUBOJCUCTBUS aTaKaM
Ha MHQOPMAIIMOHHBIE
CHUCTEMBI U

UHPPACTPYKTYPY

Ymern:

- IPUMEHSTH METO/bI IPOTUBOIEHCTBHUS
OCHOBHBIM BUaM aTaK Ha OJIOKYEHH CUCTEMBI,
- MPOBOMTDH aHAJIN3 3AIMUIIICHHOCTU OJIOKYCHH
MPUIOKEHUN

4. O0bem, CTPYKTYpa U cofepsKaHHue TUCHUTIINHBI

OO01mas TpyI0eMKOCTh TUCIUTUIHHBI COCTaBIsIeT 5 3a4eTHhIX equauil, 180 akaa. gacos.

Ne Tembl (pa3aebl) Buabl yueOHbIX 3aHATHIH, DopMBbI TEKYLIETO
n/n JMCIUILINHEL, BKJIIOYASI CAMOCTOSITETLHYIO KOHTPOJIsI
HX coiepKaHne padoTy CTy1€eHTOB, ycneBaeMoCTH
U UX TPY/10€MKOCTh
(B akaieMUYECKHX Yacax) dopma
o .
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Samganus I
Kpunrorpadnyeckne 0CHOBBI o
1 P pag o 3 8 1 24 CaMOCTOSATEILHON
TEXHOJIOTHH OJIOKYEHH
paboTHI
OCHOBBI TEXHOJIOTHH
2 N 3 4 1
OJIOKYEHH
3 |Texnounorus Bitcoin 3 4 1
Saganus mis
4 |Texnonorus Etherium 3 4 8 1 16 CaMOCTOATEILHON
paboThI
Samanust s
Pa3paboTka OmoKuein .
5 P N 3 4 8 1 16 CaMOCTOSATEILHOM
MPHIIOKEHU I
paboThI
Pa3paborka npuaoxeHui SamaHus s
6 . 3 4 16 1 16 "
Etherium CaMOCTOATEIILHON




paboTHI
7 |Texnomorus Tangle 3 4 2
2 | 05| 335 |9x3amen
HUTOI'O 32 | 32 10 | 0,5 | 105,5

Couepmaﬂne pa3ae/;ioB IMCUHUIIJIMHBI:

Tema 1. Kpunrorpadguueckne 0CHOBbI TEXHOJIOTHHU 0J10KYEHH.

Onnoctoponnue ¢ynkuuu. IlceBnocmydaitasie reHepatopsl. [lceBaocmydaitapie QyHKIUU. Xo1I-
¢ynkuuu. /lepeBo Mepkiia. DIeKTpOHHAS MOIIHUCH.

Tema 2. OCHOBBI TeXHOJIOTHH 0JIOKYEIH.

Uro Takoe OiokvelH. LleHTpanu3oBaHHbIE U JICIICHTPAIN30BAHHBIE CUCTEMbI. Y POBHEBAs MOJEIb
6sokueiina. IlpoOnemMa BH3aHTUHCKUX TeHepanoB. MeXaHU3MBbl paclpeieIeHHOr0 KOHCEHCYca.
CBolicTBa 0JIOKYENH pEIICHUH.

Tema 3. Texnousorus Bitcoin.

Tpanzakuuu. Crpykrypa Onoka. I'enesuc. Cerp Bitcoin. Pacmpoctpanenune 6moka. Koncencyc.
Ckpunts! Bitcoin. [lonHble y31bl U y37bI-0on1epaTopbl. BUTKOMH-KOMIENbKH. ATaku Ha OJIOKYEHH U
METO/IbI IPOTUBOJAECHCTBUS M.

Tema 4. Texnosiorusi Etherium.

Crpykrypa nannbix. ®@opmar cuera. Konnenumss UTXO. Ilpeduxcuoe trie-nepeBo. Jlepeso
Mepxuna-Ilatpunuu. RLP-kogupoBanue. Tpanzakiuu U CTpyKTypa cooOmeHuid. DyHKIuUsS
nepexoaa, CTOMMOCTh TPaH3aKIMH. YMHBIE KOHTPakThl. Tumbl gaHHBIX B Solidity, omepaTopsl
a3bika Solidity. BupTtyanbHas MaminHa U BBIIIOJIHEHHE KoJa. DKocucTeMa. ATaku Ha OJOKYEeHH U
METO/Ibl IPOTUBOJAECHCTBUS M.

Tema 5. Pazpadorka 0/10K4YeiiH NPUJIOKEHHH.

JenenrpanusoBanuble npuioxeHus. Co3gaHue OJOKYEHH-NIPUIIOKEHUH: MPOrpaMMHUpPOBaHUE
Bitcoin u Etherium npunoxxenuii. buonmmoreka BitcoindS: moaroroBka u TpaHCIAIUS TPaH3aKIU.
B3aumoneiicteue ¢ Etherium: HacTpolika CYeTOB, IMOATOTOBKA W TPAHCISALUS TPaH3AKIIHMA.
Co3naHue 1 pa3BepThIBAHUE YMHOI'O KOHTAKTa. BbI30B (PyHKIIMM YMHOIO KOHTPAKTA.

Tema 6. Pazpa6orka npuiioxenuii Etherium.

Hactpoiika yactHoit cetu Etherium. Co3nanue u pa3BepThIBaHHE YMHOT'O KOHTPAaKTa B YaCTHOM
cetu. bubnamnoreka web3.js. Pa3paboTka KIMEHTCKOT0 NMPUIIOKEHUS ISl KOHTPaKTA.

Tema 7. Texnosorus Tangle.

Crtpykrypa naHHbIX. TpaH3aknuM U CTpyKTypa cooOuieHuit. MatemaTuyeckue monenu Tangle,
ycToitunBocTh. ATaku Ha Tangle u metronsl npotuBoeicTust uM. Anroputm MCMC.

5. 06p330BaTeJ'll)Hble TEXHOJOI'MH, B TOM YHCJI€ TEXHOJJOIMM IJIECKTPOHHOI'O oﬁyqe}mﬂ Hu
AUCTAHIIHOHHBIC oﬁpasonaTeanble TEXHOJOI'MH, HCHOJbB3yEeMbI€ IIPH OCYIICCTBJICHUH
06p330BaTeJ'lI)HOFO npoumecca mo JTMCHUMIJIMHE

B npouiecce o0yueHust HCMOIB3YIOTCS ClIeAyole 00pa3oBaTelbHbIE TEXHOIOTHH:

AKafieMHYeCKas JIEKIHA €  JJIEMEHTAMH JIeKIHMHU-0eceabl — [I0CIEeI0BaTEIbHOE  U3JI0-
KEHHE MaTepuaia, OCYIIECTBIsIEeMOe MPEUMYUIECTBEHHO B BHJE MOHOJOra IpernojaBaTes.
DJeMeHTHI JIeKIMU-0ece/1bl 00ecTIeYrBal0T KOHTAKT MPEnoaBaress ¢ ayAUTOPUEH, YTO TO3BOJISIET
MpUBJIEKaTh BHUMaHHE CTYAECHTOB K HauOoliee BaXXHbIM T€MaM IUCIUIUIMHBI, aKTUBHO BOBJIEKATh
UX B y4eOHBIN IpoIiecc, KOHTPOJIUPOBATh TEMII H3JIOKEHUS YUeOHOro Marepuaia B 3aBUCUMOCTH OT
YPOBHS €r0 BOCTIPUSATHS.

IIpakTHyeckoe 3aHATHE — 3aHATUE, IOCBSIICHHOE OCBOCHHMIO KOHKDETHBIX YMEHMH U
HABBIKOB 10 3aKPEIJICHUIO MOTYYEHHbIX Ha JIEKIIUH 3HAHHH.

KoHcyabTanum — BHJ y4ueOHBIX 3aHATHH, SBISIOUIMKCA OJHOM H3 (OpPM KOHTPOJIS
camMocTosITeNNbHOM ~ paboThl  cryaeHToB. Ha  KkoHCymbTanusx 1o mpocbOe  CTYAEHTOB




paccMaTpruBarOTCA HanOoyiee CIOKHBIE MOMEHTHI npu OCBOCHHUH MaTrcpuajlia AUCHUIIIINHBIL,
IpernoAaBaTeb OTBEYaeT HA BOIPOCHI CTYACHTOB, KOTOPbIE BO3HHKAIOT y HHX B IIpolecce
CaMOCTOSITENIbHON PaOOTHI.

6. [lepeyeHb JHIEH3MOHHOTO0 M (MJH) CBOOOJHO PACHPOCTPAHSIEMOI0 MPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MPH OCYHIECTBJEHHMH 00pa30BaTeIbHOr0 mpoimecca 1o
AUCHUILINHE

B niporiecce ocyiecTBiaeHUS 00pa30BaTeILHOTO MPOIecca MO AUCIHUILINHE HCITOJIB3YIOTCS:

st (POPMUPOBAHUS MATEPUAIOB JJIsi TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH W IPOBEICHUS
IIPOMEXKYTOYHOM aTTeCTaIuu, JUIs (OPMUPOBAHUSA METOAMYCCKUX MATEPHAIIOB 10 JTUCIUILIAHE:

- nporpammel Microsoft Office;

- n3narenbckas cucrema LaTex;

- Adobe Acrobat Reader;

- Microsoft Visual Studio.

7. IlepeyeHb coBpeMeHHBIX TNPodecCHOHANBbHBIX ©0a3 [JaHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJb3yeMbIX IPH OCYLIECTBJIEHUH 00Pa30BaTeIbLHOI0 Mpouecca mo
AUCHHILINHE (PU HE00X0IMMOCTH)

B npouiecce ocymiecTBiaeHus: 00pa3oBaTeIbLHOrO MpoLecca Mo JUCHUILIMHE UCTIONb3YIOTCS:
- ABToMaTH3upoBaHHas OnOmoTedHo-uHpopMannonHas cucrema «kbYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DrnekTpoHHas OubaroTeyHas cucteMa «Jlaup» https://e.lanbook.com

- DnekrpoHHas OubnroTevnas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHast OubnmoreyHas cucreMa «KOHCynbTaHT CTyIeHTa»
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOII W  JOMOJHHUTEJNbHOW  Yy4yeOHOIl  JHUTepaTypbl, pecypcoB
MH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTHn «/HTepHer» (HpM HEOOXOAUMOCTH),
PEKOMEHYyeMBbIX /ISl 0CBOCHHUS IHCUHUILTHHbI

a) OCHOBHAasl JIUTEPaTypa
1. b. Cunrxan, I'. Jlamemxa, [1. C. Ilanga. brnokueiitH. PykoBOACTBO i HaYMHAIOIINX
pazpaborunkoB — CI16.: BXB-IlerepOypr, 2020.

0) 10MOJIHUTEIbHAS JIUTepaTypa
1. Ilpactu H. bnokueitn. Pazpabotka npunoxenuit: Ilep. ¢ anrun. / H. IIpactu — CIIG.:
BXB-Ilerepoypr, 2018.
2. HuxunoB A. braokueitn. Ilpunuunsl u ocHoBbl - MockBa: HHTemnekTyaabHas
Jlutepatypa, 2019. https://www.studentlibrary.ru/ru/book/ISBN9785604288016.html
3. Ethereum: A secure decentralized generalized transaction ledger, Version 80085f7 —
2021-07-11 https://closequarter.co.uk/wp-content/uploads/2016/10/Paper.pdf
4. The Tangle, Version 1.4.3
https://assets.ctfassets.net/r1drévzfxhev/2t4uxvsigkOEUau6g2sw0g/45eae33637ca92f85dd9
f4a3a218elec/iotal 4 3.pdf
5. Zcash Protocol Specifcation, Version 2022.3.8 https://zips.z.cash/protocol/protocol.pdf
6. Nakmoto, Sotoshi Bitcoin: mupuHroBas ayeKTpoHHAs IUIaTeKHas cucrema - «Bitcoin: A
Peer-to-Peer Electronic Cash System» https://nakamotoinstitute.org/static/docs/bitcoin-

ru.pdf



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
https://closequarter.co.uk/wp-content/uploads/2016/10/Paper.pdf
https://assets.ctfassets.net/r1dr6vzfxhev/2t4uxvsIqk0EUau6g2sw0g/45eae33637ca92f85dd9f4a3a218e1ec/iota1_4_3.pdf
https://assets.ctfassets.net/r1dr6vzfxhev/2t4uxvsIqk0EUau6g2sw0g/45eae33637ca92f85dd9f4a3a218e1ec/iota1_4_3.pdf
https://zips.z.cash/protocol/protocol.pdf
https://nakamotoinstitute.org/static/docs/bitcoin-ru.pdf
https://nakamotoinstitute.org/static/docs/bitcoin-ru.pdf

B) pecypchl cetu «MHTEpHET»

1. https://github.com/ — BeG-cepBuc s pasmemienuss |T-POEKTOB W HUX COBMECTHOM
pa3paboTKu.

2. https://bitcoin.org/ — caiit 6utkoiiH-coo0mecTBa. COACPKHUT pa3IUUHbIE MAaTEPHUANIbI 110
skocucteme Bitcoin, B TOM ymciie TOKYMEHTALHUIO sl pa3pabOTYMKOB.

3. https://ethereum.org/ru/ — caiir Ethereum-coo6mmecra. ComepKUT pa3iMyHbIC MaTEPHUAITBI
1o 3KocucTeMe Bitcoin, B TOM 4rcIIe TOKYMEHTAIMIO IS pa3paboTUHKOB.

4. https://zkp.science/ — caifT, MOCBAIIEHHBIN JOKA3aTEIICTBAM C HYJIEBBIM Pa3IIIAIllIEHUCM.
5. https://www.youtube.com/channel/UCYWSsYz5cKw4wZ9MpedkuM_g/videos — youtube
KaHaJl, MOCBAIICHHBIH JOKa3aTeIbCTBAM C HYJICBBIM Pa3riIallCeHUEM.

9. MaTepuajbHO-TeXHHYeCKAasl 0a3a, He0OXoAUMAas JJsl OCYIIECTBJIEHUSI 00Pa30BaATEILHOIO
npoiecca no JUCUMIINHE

MaTCpI/IaJ'IBHO'TCXHI/ILIeCKaH 6333, HeO6XOI[I/IMa$I A1 OCYIICCTBIICHUA O6p&30BaTCHBHOFO

mnmponecca mo JMCUHUILIMHE BKIIIOYACT B CBOHM COCTAaB CICIUAILHBIC IIOMCIICHHUS

y‘le6HbIe AyaAUTOpUHU IJIA IPOBEACHUA 3aHITUN JCKOMOHHOI'O THIIA,

y4yeOHbIE ayJUTOPUU IJI TPOBEICHUS TMPAKTHUECKUX pPabOT, OCHAIIECHHBIE CPEICTBaAMHU
BBIYUCITUTENIFHOW TEXHUKH, C YCTAaHOBJCHHBIM IPOTpaMMHBIM oOecredenneM Microsoft
Visual Studio;

yueOHbIE ayTUTOPUU JJIsl IPOBEACHUSI TPYIIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTALUI;
y‘IG6HI)I€ ayIII/ITOpI/II/I JJIA HpOBCIIeHI/ISI TGKYIIIGI‘O KOHTpOJIH nu HpOMe)KYTOqHOﬁ aTTeCTalluu,
IIOMCIICHUA OJIA CaMOCTOﬂTCHBHOﬁ pa6OTI)I;

IIOMCIICHUA IJIA XpaHeHI/Iﬂ nu HpO(l)I/I.HaKTI/I‘IGCKOFO O6CJIY)KI/IBaHI/I$I TCXHHUYCCKHUX CpeI[CTB
00y4eHwusl.

HOMGH.I@HI/IH JJISA CaMOCTOSATEIHHOU pa6OTBI 06y‘IaIOIJ_II/IXCH OCHAIIICHbI KOMHLIOTGpHOfI

TEXHUKOW C BO3MOXXHOCTBIO TOJKIIOUECHHS K cetn «MHTepHeT» M olecreueHneM J0CTyna K
3MeKTPOHHOU MH(pOpMalMOHHO-00pa3oBaTenbHoi cpene Apl'Y.

ABTOp(BI):

Houent kadpenpsr KbuMMOMU, kang. ¢pusz.-mat. HayK A.M. Mypun


https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D0%B5%D1%80%D0%B2%D0%B8%D1%81
https://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D1%81%D1%82%D0%B8%D0%BD%D0%B3
https://ru.wikipedia.org/wiki/IT
https://zkp.science/
https://www.youtube.com/channel/UCYWsYz5cKw4wZ9Mpe4kuM_g/videos

IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«OCHOBBI TEXHOJIOTUH OJIOKYCITH)

MoH/1 OLIEHOYHBIX CPEJACTB
AJIs1 IPOBe/IeHUs TEeKYIero KOHTPOJISl yCIleBaeMOCTH
U NIPOMEKYTOYHOM aTTeCTAIMHN CTYAE€HTOB
N0 JUCIHUILIHHE

1. TunoBble KOHTPOJIbHBIE 32JaHNUsI U UHbIE MATEPHUAJIBI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIs YCIeBaeMOCTH

3aganus 1J151 CAaMOCTOATEILHON padoThI
3agaHus Qs caMoCTOATEJbHOM padorbl mo Teme Nel «Kpunrorpaduueckue OCHOBBI
TEXHOJIOTUM 0JIOKYeiH»
BapuanTsl 3aganuii no noareme «OIHOCTOPOHHHE (DYHKIIHIY.
Vopaxnenue 1. @yHkuusa Ha3bIBa€TCA PETYIAPHON, €CIM OHA IPUHHUMAET 3HAYEHUS OJMHAKOBOMN
JUIMHBl HAa BXOJAaX OJWHAKOBOW JUIMHBL JIOKaXUTEe, 4YTO €CIM CYHMECTBYET OIHOCTOPOHHSA
(GyHKLUSA, TO CYILECTBYET U PETYJIsIpHasi OAHOCTOPOHHSS (PyHKIIMSL.
Vopaxnenue 2. OyHKUMS HA3bIBACTCSl COXpAHSIOLIEH IJIMHY, €CIM OHAa IPUHHUMAET 3HAYEHMS,
JUIMHA KOTOPBIX COBMAJNAET C JUIMHOM BXOAOB. JIOKaXXHTE, YTO €CIM CYIIECTBYET OJHOCTOPOHHSA
(GyHKIUS, TO CYIIECTBYET M OJTHOCTOPOHHSS (DYHKIIHS, COXPAHSIOIIAs JITHHY.
VYnpaxsenue 3. [loctpoiiTe QyHKIMIO, COXPAaHSIONIYIO JUIMHY Ha BCEX JJIMHAX BXO/O0B.
Vopaxnenue 4. V3MeHUTCS 1M TNOHSTHE «OJHOCTOPOHHSSA (YHKUUS», €CIM B OINPEAESICHUU
HAJCIUTh HApPYLIUTENs BO3MOKHOCTBIO HCIIOJIB30BATh JETEPMUHUPOBAHHYIO IOJIMHOMHUAIBHYIO
MamuHy ThropuHra BMECTO BEPOSATHOCTHOM MOJIMHOMUAIbHON MaluHbl Thiopunra?
VYnpaxsenue 5. V3MeHHUTCS 1M TOHATHE «OJHOCTOPOHHSAS (DYHKLMS», €CIIU MPEANOJIONKUTh, YTO
oHa ((pyHKIHMsS) SBISAETCS BBIYUCIUMON 32 MOJUHOMHAIBHOE BpEMsI Ha BEPOATHOCTHOW MaIlIWHE
TrropuHra, a He Ha I€TEPMUHUPOBAHHON MaiMHe ThropuHra?
Vnpaxuenue 6. K kakuMm MOCIEACTBUSM MOXET TPUBECTH HEPABHOMEPHOE pacIpeiesieHne
BXOJIHBIX CTPOK X Ha MHOXecTBe {0, 1}"?

Bapuanrel 3axanuii no noareme «I'eHepaTopsl ICEBAOCTYYaUHBIX YACEI».
1. Jlokaxure, YTO OTHOIIEHHWE «OBbITh BBIUUCIUTEILHO HEPAIUYUMBIM» PEPIEKCUBHO,
CUMMETPUYHO U TPAaH3UTHUBHO.

2. llycth @, 1 f, BBIUUCIUTENBHO Hepa3nuuumbl, 4(N) — monmHom, U - CIy4yaliHas BEJIMYMHA,

a(n)
OIIpe/IeTICHHAs] U PaBHOMEPHO paclpe/e/icHHass Ha OUTOBBIX cTpokaX JiauHbl ((N). JokaxuTe, 4To
Uy 1 BU ) BBIYMCIHMTENBHO HEPA3TUYHMMBL.

3. [lycts @, u [, BBHYHCIUTENBHO HEPA3NIUYUMEL, f — ITOMMHOMHUATIBHO BBIUUCIAMAS (QYHKIHS.

Hoxaxwure, uto f(a,) u f(f,) BEUUCIUTETHHO HEPASITHYNMBIL.

BapuanTsl 3aanuii no nmoareme «X»>1-QyHKIHAN.

1. Ucnonp3ys mnoaxonsamee cemeiictBo xem-pyHkuuit AXU, npeactaBbTe KOHCTPYKIMIO
coBepIeHHo 6e3onmacHoro ogHopazoBoro MAC. Kpowme toro, npeacrassre Takoid MAC, B KOTOpoM
TEru ayTeHTU(HUKaUu UMEI0T (PUKCUPOBAHHYIO JJIUHY (T. €. B 3aBUCUMOCTH OT JIJIUHBI KJIFO4a, HO
HE OT JJIMHBI ayTeHTU(DUIIUPYEMOTO COOOIIECHUS).

2. TlokaxwuTe, 4TO 00O COBEpIICHHBINH Oe30macHbId 0 HOPa30BeIi MAC, KOTOPBI MCIOIB3yeT
Teru ayTeHTH(PUKAIUU (UKCUPOBAHHON JIMHBI M JIETEPMUHHPOBAHHBIA aITOPUTM IMOMAINUCH, AA€T
00001ICHHBIN aHCAaMOJTh XEIIMPOBAHUS C HE3HAYUTEIbHONW BEPOATHOCTHIO KOUTM3ui. B wacTHOCTH,
JUISE TI000r0 MHOTOY/IeHa P 3TOT aHcaMOJIb o0agaeT cBoicTBOM (P, 1/ p)-Kommu3um.



Bapuaunrsl 3apannii no noareme «llceBnocinyuaiinpie GyHKITUNY.
1. CymecTByeT 1 KakoW-HUOYAh KOHKPETHBIN TECT, U3 KOTOPOTO CIIEAYeT CIYYaiiHOCTh MO BCEM
OCTaJIbHBIM?

2. Tocrpoiite u3 mceBfocayuaitnoro remepatropa G:B" — B" mncesnociyuaitnyio ¢yHKIuo
F:nxlog N — {0,1}

BapuaHThI 3a1aHuii 10 moaTEMe. «ICKTPOHHBIC TTOITUACK.

1. /lokaszaTh, 4TO CyIIECTBOBaHHE CEMEHCTB Xem-QyHKIMK 0e3 KOJUIM3HI BJICYET CYIICCTBOBAHUE
OJTHOCTOPOHHUX (YHKIIHH.

2. Jlokaxure, uto ¢GyHkius Pabuna fm (X)=x> mod m, rme m=pg, P, | — IPOCTHIE 4YHCIA
npefcraBumbie B Buae 4K+ 3 mpu HarypaibHOM K, 3amaeT IMepecTaHOBKY Ha MHOXECTBE
KBaJIPAaTUYHBIX BBIYETOB 110 MOJYJIIO M.

3amanus 1J151 CaMOCTOATENbHOI padoThl o Teme Ne 4 «Texnosiorusi Ethereum»
3amanus 1J151 CaMOCTOATENbHOI padoThl Mo Teme Ne 4 «Texnosiorusi Ethereum»

YcranoBka Ethereum Wallet. Llens paGotsl: Tlonyyenue npenctaBieHUil U HavadbHBIX HABBIKOB
paboter B cetm Ethereum. Pesymbrarhl caMoCTOATENBHOW pPAOOTHI: YCTAaHOBJICHHBIN KOIIEIECK
Ethereum Mist Wallet.

3agaHus 1719 caMoCTOsITeIbHOM padoThl o TeMe Ne 5 «PazpaboTka 0/10KUYeiiH NPUI0KeHUID)
3HAKOMCTBO C HHCTPYMEHTAMHU U CPeioil pa3pabOTKH YMHBIX KOHTPAKTOB. L{enb paboThl: n3yueHue
U 3aKpeIUIEHWE Ha IpaKTHUKE BO3MOYKHOCTEW OCHOBHBIX HHCTPYMEHTOB pa3padOTUMKA YMHBIX
KOHTPAKTOB. Pe3ynbTaThl caMOCTOATENbHOW palOThl: YCTaHOBJICHHBIH Komenek MetaMask,
HACTPOEHHBIN Ha paboTy ¢ TecToBOM ceThio Rinkeby.

3aganus A9 caMoCTosITeIbHOM padoTsl o Teme Ne 6 «Pazpadorka npuioxenuii Etherium»
1. 3nakomcTBO ¢ Remix — web-cpenoit Solidity IDE. Ilenb paboThl: H3ydeHHE U 3aKpEIUICHUE Ha
IPAKTUKE BO3MOXHOCTEH cpenbl pa3paloTuMKa YMHBIX KOHTpakToB Remix. Pesynbrars
camocTosTeNIbHON paboThl: [IpakTHueckue HaBbIKK pabOThl C HHCTPYMEHTaMHU Cpelibl pa3paboTuuka
YMHBIX KOHTPaKTOB Remix.

2. SI3bIK IpOrpaMMHpPOBaHUsl YMHBIX KOHTpakToB Solidity. Llenb paGoThl: U3ydeHHe U 3aKperieHue
Ha MPAKTHUKE OCHOBHBIX CHHTAaKCHYECKMX KOHCTPYKIMH s3bIka mporpamMmupoBanus Solidity
Pe3ynbTaThl camocToATENbHOM paboTHI: pa3paboTaHHBIE MPOCThIE KOHTPAKTOB.

2. Cnucok BOIIPOCOB U (I/IJ'II/[) 3aJaHuH 1Js MpOBECACHUSA l'[pOMe)KyTO‘lHOﬁ aTrecranumn
Choucokx BOIIPOCOB K IK3aMCHY:

OpnHocTopoHHME DYHKIUU.

IlceBocimyyaiiHble F€HEPATOPHI.

[IceBnocnyyaiiHbie QyHKIUU.

Xom-pynkuuu. JlepeBo Mepkiia.

DJIEKTPOHHAS MOJIMKC.

LleHTpanu3oBaHHbIE U ACLEHTPAIN30BAaHHBIE CUCTEMbI. Y POBHEBAst MOJIENb OJIOKYEHHA.
[TpoGiieMa BU3AaHTUHCKUX T€HEPAJIOB.

MexaHu3MBbl paclpeeIeHHOr0 KOHCEHCYca.

Texnonorust Bitcoin. Ctpykrypa Tpan3akiuu u Onoka. I'enesuc. Cerb Bitcoin: mosiHble
Y3JIbI U y3JIBI-0TIEPaTOPHhl, PACIpOCTpaHeHne OJI0Ka.

10. Araku Ha OJOKYeHH Bitcoin ¥ METOIBI POTHBOICHCTBHS FIM.

©CoNoR~WNE



11. Texnonorus Etherium. Ctpykrypa nanasix. Konnenmust UTXO. TpaH3akiuu U CTpykTypa
COOOLIEHNUH, CTOMMOCTb TPAH3aKIIHH.

12. IlpedukcHoe trie-nepeso. epeBo Mepkna-Ilarpurn. @yHKIuMs nepexosa.

13. YmHble KOHTpakThl. BupTyanbHasi MalivHa U BBIIOJIHEHUE KOJA.

14. Artaxu Ha OnokueitH Etherium u MeTobl IPOTUBOACHCTBHS UM.

15. Texnonorus Tangle. CtpykTypa naHHbIX. TpaH3aKIIUK U CTPYKTYpa COOOIICHHIA.

16. Matematuyeckue monenu Tangle, ycroitunBocts Tangle.

17. Araku Ha Tangle u MeToap! npoTHBOAEHcTBUS HM. AnroputM MCMC.

3. l'[paBmIa BbBICTABJICHHUA OIICHKH HA 3K3aMCHE

B sx3aMeHanmoHHbI OWIIET BKJIHOYAETCA OJUH TEOopeTHUecKuil Bompoc. Ha moaroroBky k
OTBETY J1aeTCs HE MEHee | akaJeMUYeCcKOoro Jaca.

Ilo wroram »SK3aMeHa BBICTABISIETCS OJHA M3 OLEHOK: «OTIMYHO», «XOPOLIO»,
«YAOBIIETBOPUTEIIBHO» UJIU «HEYIOBIETBOPUTEILHOY.

Onenka «OTJINYHO» BBICTABISIETCSA CTYIEHTY, KOTOPBIN YCIEIIHO CAJl BCE MPAaKTUYECKUE
3aJjaHusl ¥ CaMOCTOSATENbHbIE pabOTBI M JEMOHCTPUPYET TINIyOOKOe M TIIOJHOE BIIAJICHUE
COJIepKaHWEM MaTepuaja M MOHATUIHBIM amnmaparoM OJIOKYEHH TEXHOJIOTHil; yMeeT CBSI3bIBATh
TCOpHUIO C HpaKTHKOﬁ. CTy,HeHT JacT Pa3BCPHYTHIC, IMOJIHBIC W YCTKHUEC OTBCTBI Ha BOIIPOCHI
9K3aMEHAIlMOHHOTO  OujieTa M JIONOJIHUTEIbHBIE  BONPOCHL,  COONIOAAET  JIOTUYECKYIO
II0CJIEI0BATENBHOCTD IIPY U3JI0KEHUU MaTepuaia. I'paMOTHO HCIIOIb3YyEeT TEPMUHOIOTHIO.

Onenka «Xopomo» BBICTABIISETCS CTYIEHTY, KOTOPBIM YCIIEIIHO CIaJl BCE IPAKTHYECKUE
3aJaHUsl U CaMOCTOATENNbHbIE pabOThl M OTBET KOTOPOIO Ha JK3aMEHE B LIEJIOM COOTBETCTBYIOT
yKa3aHHBIM BBIIIE KPUTEPUSM, HO OTJIMYAETCS MEHbIIEH OOCTOATENbHOCThIO, TIJIYyOMHOI,
000CHOBAHHOCTBIO U MOJHOTON. B 0TBETE UMEIOT MECTO OTAEIbHBIE HETOUHOCTH (HECYIIECTBEHHbIE
OLIMOKM), KOTOpbIE HCHPABIAIOTCA CaMMM CTYICHTOM II0CJ€ JIOMOJHUTENBHBIX M (WIN)
YTOYHSIOUIMX BOIIPOCOB 3K3aMeHaTOpa.

Onenka «YI0BJIETBOPUTENbHO» BBICTABISETCS CTYIEHTY, KOTOPBIM YCHEIIHO CAANl BCE
MPAKTUYCCKUC 3aJaHHUA 1 CaMOCTOSATCIIbHBIC pa6OTBI, BO3MOJXXHO 3a HCKIIFOYCHUEM OI[HOﬁ U3 HUX, U
JlaeT HEJOCTaTOYHO MOJHbIE M MOCIE0BATEIbHBIE OTBETHI Ha BONPOCHI 3K3aMEHAIMOHHOr0 Oniera
U OOIOJHHUTCIBHBIC BOIIPOCHI, HO IMPU 3TOM ACMOHCTPHUPYCT YMCHHUEC BBIACIUTL CYIICCTBCHHBLIC U
HECYUIECTBEHHbIE TPU3HAKU M YCTAHOBUTH IPUUMHHO-CIEACTBEHHBIE CBA3U. OTBETHI M3JIaratoTCs ¢
HCIIOJIb30BAHUEM TCPMHHOJIOTUA OJI0KYEHH TCXHOJ’IOFI/II\/JI, HO IIpHU 3TOM JOIMYCKAIOTCA OLIMOKU B
OTIpeNIeIEHUsIX HEKOTOPhIX OCHOBHBIX IMOHSATUH, (OPMYIHUPOBKAX MOJOKEHUH, KOTOpPBIE CTYAEHT
3aTpyIHSETCS UCTIPAaBUTh CAMOCTOATENbHO. IIpy apryMmeHTanuu oTBeTa CTy/IeHT HE 00OCHOBBIBAET
CBOM CyXk/eHus. Ha yacTh JONONHUTENBHBIX BOIIPOCOB CTYJEHT 3aTPYAHAETCA JaTh OTBET WM JAET
HEBCPHBIC OTBCTHI.

Ounenka «HeyaoB/eTBOPUTEJIBHO» BBICTABISETCS CTYACHTY, KOTOpBI He cran Ooiee
OJIHOTO MPaKTUYECKOI0 33/1aHUs WK CAMOCTOATEIbHONW pabOThl, U JEMOHCTPUPYET pa3pO3HEHHBIE,
OeccucTeMHble 3HaHUSA; OECIOPSIOYHO M HEYBEPEHHO M3JlaraeT MaTepuall; He yMeeT BBLACIATbH
[JIaBHOE M BTOPOCTENIEHHOE, HE YMEET COEOUHATh TEOPETUYECKUE IIOJIOKEHUS C MPaKTUKOM;
JIONyCKaeT TpyOble OUIMOKM MpPU ONPENETICHUH CYIIHOCTU PACKPBIBAEMBIX IMOHSATHH, BCIIEACTBUE
HCIMIOHMMAaHHA HX CYIIECTBECHHBIX M HECYHICCTBCHHBIX IIPU3HAKOB U CBHS@ﬁ; Ja€T HCIIOJIHBIC
OTBETHI, JIOTMKAa M IIOCIEA0BAaTEIbHOCTh W3JIOKEHUS KOTOPBIX MMEIOT CYLIECTBEHHBIE U
MMPUHIUITHAJIBHBIC HAPYIICHH, B OTBETaX OTCYTCTBYIOT BBIBOEI. JIOHOJ'IHI/ITeJ'II)HBIe N YTOUYHAIOOIUC
BOIIPOCHI DIK3aMEHATOpa HE MPHUBOAAT K KOPPEKLUU OTBETOB cTyAeHTa. Ha OCHOBHyO HacTh
JOMOJTHUTECIIBHBIX BOITPOCOB CTYACHT 3aTPYAHACTCA AaTh OTBET WJIM JA€T HCBCPHBIC OTBCTEI.

Onenka «HeyaoBneTBOPUTENBHO» BBICTABISETCS TAKXKE CTYAEHTY, KOTOPBIM B3slI
BKSaMeHaHI/IOHHBII\/'I 6I/IJ'IGT, HO OTKa3aJICA AaTh Ha HEI'O OTBCT.



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«OCHOBBI TEXHOJIOTHH 0JTI0KYEiTH»

MeToauyeckue yKa3aHUs JJIsI CTY/IEHTOB M0 OCBOEHHIO TUCIHIIINHBI

V4eOHbIM IUITAaHOM Ha U3y4YeHHE AUCUUIUIMHBI «OCHOBBI TEXHOJOIMM OJOKUYEHH»
OTBOJUTCSI OJMH CEMECTP, IO 3aBEPLIEHUU KOTOPOrO B KA4yeCTBE MTOIOBOIO KOHTPOJIS
IOpeIyCMOTPEH 5K3aMeH. B mpouecce u3yueHUs IUCHMILIMHBI INPOBOAATCS IPAKTUYECKHE
3aHSITHSL, BHIIOJIHSIOTCS YETHIPE JOMAITHUX 3aJaHUS.

ITpu u3yyenun nucuumianHbl «OCHOBBI TEXHOJIOTMH OJOKUYEHHY, UCIONb3YIOTCS JICKIUH,
NPAaKTUYECKHE U CaMOCTOSITeNbHBbIE Pa0OThL. [l yCHEemHOro OCBOSHHS TUCIMILIMHBI Ba)KHO,
YyTOObl OOydYaroluiicss yaenausa OcOOEHHOE€ BHUMAHHE BBINOJHEHHIO IPAKTUYECKUX H
CaMOCTOSITENIBHBIX ~ paboT. TeopeTndyeckne OCHOBBI, HEOOXOTUMBIC Il  BBIIOJIHEHUS
1a0opaTOpHbIX paldoT, MOAPOOHO Pa30MpPAIOTCs Ha JIEKLUMOHHBIX 3aHATUAX. OCHOBHas Lelb
BBITOJIHEHUS TIPAKTHYECKUX U CAMOCTOSATENBHBIX PadOT — 1aTh 00YYaIOIIUMCSI IPEICTABICHUE O
BO3MOXKHOM MPAaKTUYECKOH AeATeNIbHOCTH B 001acTH pa3paOOTKM M MPUMEHEHMsI OJOKYeHH
TEXHOJOTMI ans 3amuThl HHGOpMauuu. J[is ycHnemHoro BBIIOJHEHUS TPAKTUYECKUX H
CaMOCTOSITENIbHBIX PabOT HEOOXOAMMO 3HATh M MOHUMATh JIEKIMOHHBIA MaTepuai. [lostomy B
IIPOLECCE M3YUYEHUs ITUCLUIUIMHBI PEKOMEHIYETCS PEryJiipHOE IOBTOPEHUE MPONIAEHHOIO
JEKIIMOHHOTO Martepuaina. Marepuas, 3aKOHCIEKTHUPOBAHHBIA Ha JEKIMAX, HEOOXOAUMO JI0OMa
npopalOaTeiBaTh W IOpU  HEOOXOAUMOCTH JIONOJHATH HMHQOpMalMel, IOJy4yeHHOW Ha
KOHCYJIbTAlUSIX, IPAKTUUECKUX 3aHATHIX WU U3 yUeOHOH TUTepaTypsl.

B kaudecTBe 3ajaHuii IS CAMOCTOSTENILHOW paObOThI JOMa 00y4aromMMes IpeAIaraloTcs
MaTeMaTHYeCKUe WM  [PAKTUYECKHE  YIPAKHEHMs, KOTOpble JOJDKHBI  IO3BOJIUTh
oOyuJarolemMycst Jy4llle U3y4uTh MOHATUS U METOJbl, IPUMEHSIEMbIE UM JJIsl PELICHHS] TUIIOBBIX
3ajjay U3 COOTBETCTBYIOLIUX pa3/eioB JUCLUIUIMHBL PemieHus 3axad  JOJDKHBI  OBITh
MOJArOTOBJIEHBI, 0()OPMJIIEHBI U MPECTABIIEHBI B YCTAHOBICHHBIE CPOKH.

Ilo wroram wW3y4yeHus [AUCHUUIUIMHBI OOy4arolIMecs CHAlT 3K3aMeH. OK3aMeH
NPUHUMAETCS. TIO0 SK3aMEHAI[MOHHBIM OWJIeTaM, KaXIblii U3 KOTOPBIX BKJIIOYAeT B ceOs OAMH
TeopeTu4ecKkuil Bornpoc. Ha caMoCTOATENBHYIO TOATOTOBKY K 3K3aMEHY BBIJENSETCA 3 AHS, BO
BpeMs MOJATOTOBKH K IK3aMEHY NMPEAYCMOTpEHA IPYIOBasi KOHCYJIbTAILINS.



