degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JAupexTop
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: brnokueitn-pazpaboTka
110 HANPABJICHUIO: IIporpaMMHast HHKECHEPHUS
Npo(puIb NOATOTOBKH: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 6 (BeceHHul) - nuddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: A.B. Manees, nupexTop

[Mporpamma obcyxieHa Ha 3ace/laHuM BBICIICH MIKOJBI Tporpammuoil nrxeneprun MOTU - SAuaexc 08.06.2020



AHHOTANMA

Kypc 3Hakomut ciymareneid ¢ (yHIaMEHTAJIbHBIMH MOHATUAMH blOK4YelH, COBpeMEHHBIMH MpoOIeMaMH
Pa3IUYHBIX pa3aenoB biokyeliH, OCHOBHBIMHU CBOMCTBAMM U BOBMOXKHOCTAMH BlIOKUElH, a Takke METoJaMu 1
MOAXOAAMH AJISl PEIIEHUs TUIIOBBIX NPUKIAJHBIX 33/1au.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

OCBOEHHE OCHOBHBIX MOHATHH biokdeiH.

3agauu AU CHUIIHHBI

» OcBoeHnue cTyneHTaMu 0a30BBIX 3HAHUH, TOHATUH U KOHIeNHid biokueliH, OiokuelH-ardopm;

* IlpuoGperenne TeOpeTHUECKUX 3HAHUN M MPAKTUYECKUX YMEHHUH U HaBBIKOB PaOOTHI C pa3InuHBIMU

ONoKYeHH-TUIaTPOpMaMHu.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CriocobeH oCyIIecTBISTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEICHHUs TTOCTaBICHHON
3a1auu

OIIK-1 CniocobeH npuMeHSITh
€CTECTBCHHOHAYYHBIC H OOICHHKCHEPHBIE
3HAHUS, METO/Il MATEMAaTHYECKOTO aHAJIN3a U
MOZICITMPOBAHHUS, TEOPETUIECKOTO U
IKCHEPHUMEHTAILHOTO HCCIICIOBAHUS B
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1aqy,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-7 CriocobeH npuMeHSTh B IPAKTUYECKON
IesATEeIbHOCTH OCHOBHBIC KOHIICIILIUH,
NPUHIIMIIBL, TEOPHU U (DAKTHI, CBSI3aHHBIE C
nH(POPMATUKON

OIIK-7.1 OOnamaer HaBBIKAMH CO3JAHWSA W BBIIOJHEHUS
TECTOBBIX  CIICHAPWEB IS  BBISBICHUS  OIMMUOOK B
MPOrpaMMHOM 00ecIieueHUH

OIIK-7.2 Ilonumaer npuHUUNBI paboThl 0a3 NaHHBIX H
yMeeT  IPOEKTUPOBATh  CTPYKTYpy  MAAHHBIX  JUIA
3¢ GeKTUBHOTO XpaHEeHUs] HH(OpMaK

OIIK-8 CriocoOeH OCyIIeCTBIATh MOUCK,
XpaHeHune, 00paboTKy M aHallu3 UHPOPMAITUU
U3 Pa3IMYHbIX HCTOYHUKOB U 0a3 JaHHBIX,
MPEJCTaBISThH ee B TpeOyeMoM (opmare ¢
UCIIONIb30BaHNEM HH()OPMAIIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHI

OIIK-8.1 TloHMMaeT MNPWHIMIBL, TO KOTOPBIM paboOTaroT
0a3pl JaHHBIX, M yMEET CO3/1aBaTb CTPYKTYpy MHaHHBIX,
ONTUMHU3UPOBAHHYIO Ui J((EKTUBHOTO XpaHEHHS W
00paboTky UHPOpPMALTUN

OIIK-8.3  Ymeer ONTUMH3UPOBaTH W  IPOBOAMTH
pe(aKkTOPUHT CyHIECTBYIOLIETO KOAa IS YIIyYIIeHHS
MPOU3BOIUTEILHOCTH U MOJAECPKKH

OIIK-8.2 VYMmeeT mNpHUMEHEHATh TEXHOJIOTMH MAaITUHHOTO
00y4eHHs B Pa3UUHbIX NPUKIIAIHBIX 00JIacTIX

I1K-1 CnocoOeH caMOCTOITENBHO WU B
KaueCTBE YIE€HA MaJIOro KOJUIEKTHBA
OpPTraHU30BBIBAThH U MPOBOJIUTH HAYUHBIC
WCCJICZIOBAHMS U UX anpoOaIuio

[IK-1.2 CnocobeH mpoBOAWTH HAyYHBIE MCCIICOBAHUS
CaMOCTOSITEIbHO WJIM B KadecCTBE WIEHAa Majlor0 HAay4YHOTO
KOJLIIEKTHUBA

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

[ dynnamenTanbHble MOHATHS BIoK4eiiH;

[] coBpeMeHHBIC TTPOOJIEMbI COOTBETCTBYIOIINX Pa3/iesioB biiokueiin;
[] OCHOBHBIC CBOMCTBA I BOBMOXKHOCTH bI1okueiiH;
[J MeTOJbI ¥ MOAXObI AJIs PEUICHUS TUIIOBBIX MPUKIAJIHBIX 3a/1a4.

YMETB:




[J HOHATH MOCTABJICHHYIO 3aa4y;
[J MCIOJIB30BaTh CBOM 3HAHUS JJIs pellieHrsT (yHIaMEHTAIBHBIX U MPUKIATHBIX 3a]1a4;
[J olleHUBaTh KOPPEKTHOCTH MOCTAHOBOK 3a]1a4;
[l caMOCTOATENbHO HAXOAWTH AJITOPUTMBI pEIIeHHs 3ajad, B TOM YHCJIE€ M HECTaHIapTHBHIX, U
MIPOBOJINTH WX aHAIIN3,
[] caMOCTOSITENEHO BT CJIE/ICTBUS MOMyUYEHHBIX PE3YIbTaTOB.
BJIAJETh:

[J HaBBIKaMH OCBOEHUS O0JBIIOr0 00bemMa HHPOPMALIMU U PELLICHHs 3a/1a4 (B TOM YHCIIE, CIIOKHBIX);

| HaBBIKAMH CaAMOCTOSATENILHON pabOThl M OCBOEHHS HOBBIX JTUCLUILINH;

[J KyJIBTYpOl NOCTaHOBKH, aHaJM3a M PELICHUS MaTeMaTHUYECKUX M NPUKIAJHBIX 3a1a4, TPeOyroImux
JUIsl CBOETO PELICHHUS UCIIOJIb30BaHUsI U3yUYEHHBIX ITOJIX0JJ0B U METO/IOB;

[J mpeaMETHBIM $I3bIKOM M HaBbIKAMH TPAMOTHOTO OIMCAaHUSl PELICHUS 33Jad U TPeICTaBICHUS
IIOJIyYEHHBIX PE3yJIbTaTOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
1 [IpuBaTHbIe OIOKICHHBI 6 6 8
Texkymee COCTOSIHUE
2 OJOKYCHH-TEXHOIOTHU:  NpOoOJIeMbl U 6 6 10
BBI30BBI
3 CereBoii ypOBEHb B3aUMOJACUCTBUS U 6 6 10
apXUTeKTypa y37a OokueiiHa
4 YMHBIE KOHTPAKThI 6 6 10
5 Kpunrorpaduueckne 0cCHOBBI OJIOKUCHHA 6 6 10
Nroro yacos 30 30 48
[ToaroTroBka K sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 108 yvac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. [lpuBaTHBIE OIOKYCHHBI

biiokueiiH: omnpezneneHue, CBOKWCTBA M NPUMEPHl MHIYCTPUAJIBHOIO INPUMEHEHUS. DBIIOKYEHH Kak
TEXHOJIOTHS B OCHOBe buTtkonHa. TakcoHOMUS OIOKYeHHOB. BU3aHTHIICKHE YCTOWYHMBBIC alTOPUTMBI
koHceHcyca. FLP-neBo3moxkHOCTh. [IpuBaTHBIe Onokuelinbl: Dk30HyM u ['unepnemkep. Pazpaborka
MPUBATHBIX OJIOKYEHHOB.

2. Teky1ee cocTosiHuE OJIOKYEHH-TEXHOIOTHH: TPOOJIEMBI M BHI30BBI

BosmoxHocTH, orpanmueHuss u 3agaun OnokueriHa. Proof-of-X. IlpuBarHocTh B OiioKueiHAaXx.
Jloka3aresbCTBa ¢ HYJIEBBIM pa3lIallieHUEM U [IPUBATHbIE YMHbIE KOHTPAKTHI.

3. CereBoii ypoBEeHb B3aUMOJICHCTBHUS M apXUTEKTypa y3i1a OJoK4IeliHa



CeTteBble MPOTOKOIIBI B3aUMOACHCTBHUS y3II0B. Pactipenenénnpie xenr-rabmuipl. XpaneHue (aitios B
P2P u araku na P2P. BitTorrent. IPFS. Pacnpocrpanenne nnpopmanmu B Bitcoin, paznuna B
pacrpocTpaHeHUH TPaH3aKIHMiA ¥ OJIOKOB, JIOTIOJTHUTENIBHBIE relay-ceTH, IPOTOKOIBI HCKITFOYCHUS.

4. YMHBIE KOHTPAKTHI

Mukporuiatexkxu ¥ S36IK buTkowH ckpunt. biokdeliH DTepuyM W yMHBIE KOHTPAaKTHI B HEM.
JIaTHUHT TEXHOJIOTHSL.

5. Kpunrorpadgudeckue ocHOBBI O0KYeHHA

OcnoBbl kpunitorpaguu. Kpunrorpadus ¢ orpeiteiM kitouoMm, RSA. ElGamal. Dnnuntuueckue
kpuBble. MH}pacTpykTypa Kpunrtorpaguu C OTKPHITBIM KiItodoM. JlokazaTenbcTBa C HYJIEBBIM
pasniamenneM. CxeMbl pa3esieHus CeKpeTa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0MMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

CrannapTHas yueOHas aymuTopusi, 000pyJOBaHHAs POEKTOPOM, SKPAaHOM M MAapKEPHOU JOCKOIA.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
1. brokueiin : Kak ato padoraet u uro et Hac 3aBTpa / A. ['enkun, A. MuxeeB. — Mockasa,
AnprnHa [Tabmumrep, 2018.— URL: https://e.lanbook.com/book/102775 (nara oOparienus:
30.12.2020). - Ilonusiii Texet (Pesxum nocryna : u3 cetu MOTU / YnaneHHsii 1ocTy1)
1.Blockchain Revolution: How the Technology Behind Bitcoin Is Changing Money, Business, and the

World), 2017. lon Tarickotrt, Anexc TanckoTT.
2.Introducing Ethereum and Solidity Foundations of Cryptocurrency and Blockchain Programming for

Beginners. Chris Dannen
3.Alfred J. Menezes, Paul C. van Oorschot, & Scott A. Vanstone. (1997). Handbook of Applied

Cryptography.

JomnonHurenbpHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

https://cryptomonkey.ru/
https://habr.com/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npexycmorpeHo.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

1. Inst oBnafeHus JUCHUILIMHON peKOMEHyeTcs MOCeaTh JeKIUH, YCIEITHO CAaBaTh KOHTPOJIbHbIE U
MPaKTUIECKUE pa0OThI, pelIaTh MPAKTHUECKHE 3a/1a4d, TaK KaK dTO yIPOIIAaeT UTOTOBYIO aTTECTaIlHIO
TI0 TIPEAMETY.

2. 115 MOATOTOBKHM K MTOTOBOW aTTECTAIMH IO MPEAMETY Jy4Ille BCEro MOJIb30BaThCs IEKTPOHHBIMHU
MaTrepuaiaMu, IPel0CTaBICHHBIMU MPEIOAABATEIICM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A.B. Manees, AupeKkTop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-1 CrocobeH npuMeHSTh
€CTECTBEHHOHAYYHbIC M OOICHHKCHEPHBIC
3HAHHA, METO/IBI MATEMAaTHYECKOTO aHaJIH3a U
MOJICJTUPOBAHUS, TEOPETUUECKOTO U
OKCIIEPUMEHTAIBHOTO HCCIICAOBAHNUS B
npo(heCCHOHANTBHOM CSTENbHOCTH

OIIK-1.1 CniocobeH aHanmM3upoBarh MOCTABICHHYIO 3aady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-7 CriocobeH mpUMeHSTh B TPAKTHYECKON
JesITeIbHOCTH OCHOBHBIE KOHLICTILIUH,
MPUHIINIIBL, TEOPUU U (DAKTHI, CBSI3aHHBIE C
nH(pOpMaTUKON

OIIK-7.1 OOnamaer HaBBIKAMU CO3H4aHUS W BBIIOJIHEHUSA
TECTOBBIX  CICHAPUEB JUISI  BBISBICHUS  OMMOOK B
MIPOTPaMMHOM OOECIIEUCHUN

OIIK-7.2 Tlonmmaer mnpuHIUNBI paboThl 0a3 JaHHBIX H
yMEeT  NPOCKTUPOBATh  CTPYKTYpy  MJaHHBIX  JUIA
3¢ dEKTUBHOTO XpaHEeHUs! HH(opMaIiu

OIIK-8 CriocoOeH oCcylIecTBISTh MTOKCK,
XpaHeHue, 00pabOTKy U aHau3 UHPOPMaLIUU
U3 Pa3IMYHbIX HCTOYHUKOB U 0a3 JaHHBIX,
MPEICTaBISTh €€ B TpeOyeMoM (opmare ¢
UCTIONIb30BaHHEM MH()OPMAILIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIH

OIIK-8.1 TloHnMaeT MNPUHLMIBL, O KOTOPBIM paboTaroT
0a3bl JaHHBIX, M yMEET CO34aBaTb CTPYKTYpy MHaHHBIX,
ONTUMHU3UPOBAHHYIO Ui 3()(EKTUBHOTO XpaHEHHS H
00paboTKK HHPOPMAITUH

OIIK-8.3 VYmeer onNTUMU3HpPOBaTh U  IPOBOAMTH
pehakTOpUHr  CYLIECTBYIOIIETO KoJa MJsl  YAYYIIEHHUS
MPOU3BOAUTEIBHOCTH M MOAJCPKKH

OIIK-8.2 VYmeeT HpUMEHEHSTH TEXHOJIOTHMH MAIIWHHOIO
00y4eHHs B pa3UYHBIX MPUKIATHBIX 001acTAX

I1K-1 CiocobeH caMOCTOSTEILHO HIIA B
Ka4yeCcTBe WiIeHa MajJoro KOJJIEKTHBA
OpPraHW30BBIBATh U IPOBOANTH HAyUHBIC
WCCIIeIOBAHUS U UX armpoOaIiuio

IMK-1.2 CnocobeH MNpoOBOAUTH HAaydHBIC HCCICIOBAHUS
CaMOCTOATENIPHO MJIM B KaueCTBE WiCHa Majloro Hay4HOTO
KOJIJIEKTHBA

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuinHbl «biokueitH-pa3paboTkay 00ydaromuiics: JOmKeH:

3HAThb:

0 ¢ynnamenranbHble MOHATHA biokueii;

[J coBpeMeHHbIE MPOOIIEMBI COOTBETCTBYIOLINX pa3/iesioB briokueii;
[l oCHOBHBIE CBOMCTBA M BOBMOXXHOCTH bIoKUeH;
[] MEeTOIbI U MOIXOMbI IJIS1 PEICHHUS THUIIOBBIX MPUKJIAJIHBIX 3a/1a4.

yMeThb:
) HOHATH OCTABIICHHYIO 3a/1a4Yy;

[l ucnonb30BaTh CBOM 3HAHUS IS peuicHus (I)yHI[aMeHTaHLHbIX 1 MIPUKIIAJHBIX 3a1a4,
[] oLlcHMBAaTh KOPPCKTHOCTb MOCTAHOBOK 3a/1a4,
[] caMOCTOSITEJIbHO HaXOJIUTh AJITOPUTMBbL pCHICHUA 3a4a4, B TOM YHCJIC W HCCTAaHAAPTHBIX, U

MMPOBOJAUTH UX aHAJIU3;

[] caMOCTOSITENIBHO BUJECTh CICACTBUS IMOJIYYCHHBIX PE€3YJIbTATOB.

BJIAA€Th:

[] HaBBIKAMH OCBOCHUS OOJBIIOr0 00beMa I/IH(l)OpMaLII/II/I " pCUICHHUA 3a1a4 (B TOM YHCIJIC, CJ'IO)KHI:IX);

[ HaBBIKAMH CaMOCTOSITeJIbHON pa6OTbI 1 OCBOCHHA HOBBIX TUCIIMIIIIMH,

[ Ky.]'[BTypOﬁ IMOCTAaHOBKH, dHAJIM3a U PCHICHUA MATCMATUYCCKUX W NPUKIIAJHBIX 3aj/a4Y, Tpe6YIOII_II/IX
JJIA CBOCTO PCIICHU MCIIOJIb30BaHUA U3YUCHHBIX IOAX0A0B U METOAOB;

[ NPpCAMCTHBIM $3BIKOM MW HABBIKAMU TI'PAMOTHOTO OIMMCAaHHA PCHICHUA 3aa4 W NPCACTABICHUS

[IOJIyYEHHBIX PE3yJbTaTOB.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0



He npenycmorpeno.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

9 cemecTtp

1) IlosicHUTH CMBICT OCHOBHBIX MOHATHIA biokueiiH:
* Ilemouka G10KOB

* Private u public keys

* KonceHncyc

 [lyOGnuuHble ¥ IpUBAaTHBIC OIOKYCHHBI

* ANMKINYecKHe HalpaBIeHHBIC Tpadbl

* QPopku

* CMapTKOHTPAKTHI

* TpaHzakun

 UTXO moxenb

» Crpykrypa 610Ka

* Merkle tree

* Timestamp

* Nonce — pacyeT xemia

* VYmpaBiieHHE CI0KHOCTBIO

* MaiiHuHT

* Omni Layer

» Lightning Network

* [lnarexxHble KaHAJBI

* HenonreepKaeHHbIE TPaH3aKIUN

e 3ammra OT JBOMHON ILIaThI

* MyJBTHIIOATIUCH

* Xemwu U CeKpeTHI

 JIByHampaBJeHHBIC [IATEKHBIC KAHAIIBI

» KoHTpakThI ¢ XemMpPOBaHNEM U BPEMEHHON OJI0KHPOBKOM
» @ukcanus COCTOSHUS

* 3akpbITHE KaHaja

2) Cxema paboThI OnoKYeitHA.

3) CAP — reopema (Teopema bproepa).

4) P2p obnaka TpaH3aKuil.

5) Banunaropsi.

6) CropocTb 00pabOTKH TpaH3aKIIUH.

7) JIaTencn.

8) AnbTepHaTUBHBIE CXEMBI.

9) Atomic Swap, Decred u Litecoin, BTC u ETH.
10) [Inardopma Qtum.

11) AtomapHbI€ CBOIIBIL.

12) Public u private blockchains, permission u permissionless.
13) AkkayHTHasi MOZIETb.

10 cemectp

14) Buner atak Ha OJOKYEHHBL.

15) DAG.

16) IIpoekter IOTA, Byteball, Hedera Hashgraph, Universa (rubpuaHblii BapuaHT).
17) Tendermint, ®opk vs Konctpykrop

18) Co3nanme Orokueiin Ha Tendermint.

19) EOS, Stellar, Custody cepsucsl, Mynsrunonnucu, Sharding.



20) Jloka3areabCTBO C HYJIEBBIM pa3IilalieHuEM.

[TpumMepsl 3K3aMeHaIIMOHHBIX OMeToB B 10 cemecTpe:
buner 1.

1. Buasr arak Ha OJIOKYEHHBEL.

2. Cospganue 6nokueiin Ha Tendermint.

buner 2.

1. DAG.

2. JlokazaTenbCTBO C HYJIEBBIM pa3TiiallleHUEM.

Kpurepun onennBanus

- omenka «omm4yHO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yueOHON MpOrpaMMbl JUCLHUIUIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpaBWIbHOE OOOCHOBAHUE MPUHSATHIX
peleHni

- oueHKa  «ommM4yHO  (8)»  BBICTABIACTCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yueOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEIICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 0O0CHOBAaHUE MPUHSTHIX PELICHUN

- OlLleHKa «xopouio (7)» BBICTaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS Ha MPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;

- OCHKa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUall, IpaMOTHO U MO CYIICCTBY
n3jaracTt €ro, yMeCT IMPUMCHATL IMOJYUCHHBIC 3HAHHUS Ha MNPAKTHUKE, HO AOITYCKACcT B OTBETC WJIM B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoImIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMEeT NMPUMEHATh NOITYYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOIYCKAET B OTBETE WJIH B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUH IIPOIPaMMHOIO Marepuajia, HO IIPU 3TOM
OH BIAaJEET OCHOBHBIMH pa3ieiamMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIEero
00yueHHs 1 MOXET NPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISCTCS CTYIOCHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JIOTHYECKON MOCIIEN0BATEIBHOCTH B U3JIOKEHUH MPOTPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH mporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4yeHuss U MOXKET MPHUMEHSTH IOJIyuYeHHbIE 3HaHWA O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIISETCS CTYICHTY, KOTOPBII HE 3HaeT Ooiblneil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI JUCHUIUINHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX NPAKTUYECKUX 33134

- OLIEHKA «HEyHIOBJIETBOPUTENIBHO (1)» BBICTABIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX IOHATHI AUCHUILINHBI

5. MeTtonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo BpeMA MNPOBCACHUS I[H(l)(i)epeHL[HpOBaHHOFO 3a4€Ta U YCTHOI'0 3K3aMCHa O6y‘laIOH_II/IGC$I MOT'yT
TI10JIb30BAaThCA HpOFpaMMOI‘/’I JUCHUITINHBI.



