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1. OEJH H 3AJAYH OCBOEHIA THCHHILTHHDBI

1.1. Hean ocBOEHMS THCHMILIHHBI
[emn m3yuenust quciuTUIHEBl «b1.B.05 - broktweliH: TeXHOTOTHH W WHCTPYMEHTHI paspaboTKm»

onpesieNieHsl PeepalbHBIM TOCYIAPCTEEHHBIM 00pa3oBaTeIbHBIM CTAHAAPTOM BRICTIETO 00pa3oBaHH
(®I'OC BO) no wnanpapmenuto 02.04.02 @yupamentanbHasd wHQopMaTHka W HWH(OOpMAITHOHHBIS
TEXHOJIOTHH HampaeleHHOCTh (mpoduias) " HMHTeUTeKTyaTbHBIE CHCTEMBI H TEXHOJIOTHH " B paMKax
KOTOpOH Tmpenojaercs JUCIHHIUIAHA. [lenb OCBOGHHMS JIMCIMILUTMHBL: HW3YUWTh paclpesiesicHHbIS
HIpOrpaMMHBIE CHCTeMBI, IpHHIUIBI (yHKIHOHUpoRaHHS P2P u uHCTpyMeHTHI paloThl ¢ CHCTEMaMH
pacmpenesieHHOTO peecTpa (Gnokveln) v kpuntosarotamH (Bitcoin, Etherium)

1.2. 3amaun JHCIIILITHHEL

— QcBOeHHE TEOPETHUSCKHX OCHOB TIOCTpOSHHS cucTeM P2P u Giokuein.

— M3yueHHe OCHOBHBIX TIPHHITHIIOB (DYHKITHOHHPOBAHUS KPHIITOBAIIOT.

— ITlonyueHne npakTHISCKHX HaPbIKOR paGoTel B cetH Bitcoin u Etherium m paspabotkm pel-

NPWIOIKEHHHN JIUIS1 B3AUMOIeHCTBHS ¢ OIIOKISHHOM.

— OcBoeHne A3bIKa MPOTPAMMUPOBAHHS cMapT KOHTpakToBR Solidity

1.3. MecTo TMCIMILTHHLT (MOTYJIS) B CTPYKTYPe 00pazoBaTe TbHOM MPOT paMMBbT

JucuunnuHa «bIoKueldH: TeXHOJOTHH H HHCTPYMEHTHI paspaboTKu» OTHOCHTCS K «UHacts,
dbopMupyeMas ydacTHHKaMH oOpasoBaTeNIbHBIX OTHOMEHHH» broka 1 «/[HCHHMIUTHHEBT (MOTYITH)»
yueOHOTO IJIaHA. 3aHATUS IPOBOJITCS HA AHIJIMMCKOM S3bIKE ¢ IOMOINBIO JHCTAHIIHOHHBIX
TeXHOJIOTHH.

1.4. IlepeyeHnb ILIAHHPYEMBIX Pe3YJILTATOR 00YUeHHS 10 JUCHMILIHHE (MOIYIIO),
COOTHECEHHBIX ¢ INIAHNPYEMbBIMH Pe3 VL TATAMH 0CBOEHISI 00PA30BaTe/ILHOI IIPOI pAMMBL

Hpouecc OCBOCHHUA TUCITHITJIHHLI HAITPABJICH Ha (l)OpMHpOBaHHe CIIEAYIOTIHX KOMHGTGHLIHﬁZ

PezynbTaTe! 06yIe s Mo JUCTTHTUTHHS

Kon n Hanmenoranne nunukatopa™
P (3Haen, yumeem, anadeent (HaguIKY WAl Onblm JeamebHocmiL))

ITK-1. CriocobeH aeMOHCTPHPOBATH ODLIEHAYUYHbLIC 0A30BbIe 3HAHMH MATEMATHYECKHX M €CTECTBEHHBIX HaYK,
dyHIaAMEeHTAILHOH HHPOPMATHKH H HH(POPMANHOHHLIX T€XHOJIOTHIi; C0C00EH NPHMEHATL B NpodecCHOHAIBHOA
JeSTe/IbHOCTH COBPEMEHHbIE SI3bIKH IPOrPAMMHPOBAHHS H MeTOAbl Napa/lIeJIbHOH 00padoTKH JAAHHBIX,
OIEPALHOHHBIE CHCTEMbI, 31e KTPOHHbIC OHOVIHOTEKH H HAKEThI IIPOrPAMM, CETEBbIE TE€XHOJIOI HH.

TTK-1.1. 3uaer OCHOBHI HAyIHO-
WCCTIeTOBATENLCKOH  IeATENEHOCTH B 00NacTH
HHQOPMATIHOHHEIX ~ TEXHOIOTHH, RIameeT
3HAHHEM OCHOE (mIocodmyu H MeTOHOIOTHH
HayKH, 3HAHNEM METOZOB HayTHBIX
HCCIeI0BaHI M HABBIKAMH HX NIPOBEACHHS,

3HaeT OCHOBLI HaAyIHO- I/ICCHGZ[OBHTCJ'IBCKOf/JI JACATCIBHOCTH B obmacT
pacipeeTeHHLIX TBXHOJ’IOI’Hﬁ, BIaAcCT 3HAHHMCM OCHOB (IJI/IJ'IOCOCIJI/H/I 58
METOAOMOTHH HayYKH, 3HAHHeM METOJOB HaYYIHLIX HCCJ'IG,I[OB&H]/HL/i 58
HABBIKaMI1 MX ITPOBEIC HIA.

[IK-1.2. ¥meer nmpHMeHATE MONYUEHHEIE HAHHA
B 00macTH YHIAMEHTANLHEIX HAYTHEIX OCHOB
TEOpHH HMHGOPMAIMM M PellaTh CTAHOapTHEE
3a0a49H B cOGCTEEHHOH HAayUJHO-
HCCIeIOBATE IECKOI NeATeNBHOCTIL

Ymeer TIPUMEHATE MMONIYICHHEIS 3HAHMA B obmacTn CIDYH,HB.MCH"I‘B,J'IBHBIX
HayVIHEIX OCHOB TCOPHH I/IH(I)OpMaL[I/II/I H pelIaThk CTaHIApPTHERIC 3a0da49H
paciIpeIeICHHEIX CHCTEM B COOCTREHHOMH HayIHO- HCCIemoBaTeIbCKOH
JeATEIIBHOCTH.

ITK-1.3. Mmeer npakTHUecKHH OMBIT HAYYHO-
HCCIeIOBATENLCKOM  /IeATENbHOCTH B 00NacTH
HHQOPMATTHOHHEIX TEXHOIOTHIA.

Hmeer HpElKTI/l'LIf.‘,CKI/HL/i OIIBIT Hay4IHO- HCCIeoBATEIbCKOM
JesSTeNbHOCTH B 00IaCTH pacipelieIeHHEIX TEXHOIOTHH.

IIK-3. CnocoGeH NoHHMaTkE H TPHMEHATE B HAYYHO- HCCIETOBATEILCKOH H NPHKIATHON JeATeILHOCTH

COBpeMeHH])Iﬁ MaTeMaTHYe CKHI anmapart,

OCHOBHLI¢ 3AKOHBI ¢CT¢CTBOIHAHHA, COBPCMEHHLBIE H3BIKH

NporpaMMHpOBaHHA H MTpOorpaMMHoOce oﬁecneqeﬂne; ONEPANHOHHEBIE CHCTEMBI H CCTCBLIC TCXHOIOIHH.

ITK-3.1. 3nHaer OCHOBHEIE MeTOAEl pelleHNHd | 3HAeT OCHOBHEIE MeTOABI pellle 1A MPHKIagHEIX 3873, COBPeMeHHEE
NPUKTAAHEIX 3734, COBPEMEHHLIE METOABI | METOAE HHGOPMAITHOHHBIX TEXHOMOTHIA.

HHDOPMATTHOHHEIX TEXHOMOTHIA.

ITK-3.2. Ywmeer KOPpPeKTHO oopMuTh | YMeeT KoOppekTHO OQOPMHTE pe3yIBTATH  HAYYHOTO TPYId B

PE3YIBTATH HAYYHOTO TpyAaa B COOTBETCTBHH C
COBpEMEHHBIMH TpeﬁOBaHI/IHM]/I.

COOTBETCTBHH ¢ COBPEMEHHBIMM Tp66OB3HI/IHMI/I.

ITK-3.3. HMmeer TIpaKTHISCKHH OTMHIT | MmeeT mnpakTHUecKHii OMBIT HCIONB20BAHMA ceTH WHTepHerT,
HCTIONE30BAHIA CeTH Wnrepner, | anHOTHpORaHWA, pedepuporanms, GHOTHOrpahHIeckoro pPasEIcKaHHs
AHHOTHPOBAHH, pedeprpoRaHns, | W OTIMCAHHS, OTHIT PAGOTH ¢ HAYTHEIMH MCTOTHHKAM.
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Kon w nanMenoBanmre MHIMKATOpa™

PeaynpTaTel 00ydeHNs 10 JUCIIAIUIHHE
(3raem, yumeem, anadeen (HasbIKy Wil Onblm JeamenbHoCmiL))

6rOTHOTPachMIecKoTO PAasEICKAHHS M OTIHCAHFS,
OTTHIT PAGOTHL ¢ HAYIHBIMA MCTOUHHKAMH,

IIK-7. Cnocoben ¥YCTaHaB/IMBaTb, AIMHHHCTPHPOBAThL IIpOIrpaMMHBIC CHCTEMbI; PE€AJIHIOBLIBATEH TCXHHUCCKOC

CONPOBOKICHHA l/lH(l)OpMﬂ].IHOHHbIX CHCTCM,
alrnapaTHo- nporpaMMHbBIMH KOMIVICKCAMH

HHTCIpHpPOBaTh l/lH(l)OpMal.ll/lOHHble CHCTEMBI € HCNOJIB3YEMBIMH

IMK-7.1. 3HAer METOAMKY VYCTAHOBKH W
AIMAHUCTPHPOBAHAA TIPOTPAMMHBIX CHCTEM H
METOAIMKH ~ HHTETPHPOBAHMA € CHCTEMBI  C
HCTIONE3YEMBIMI  AllITapaTHO-  TIPOTPAMMHBIMH
KOMILTEKCAMI.

3Haer METOAHEKY YCTAHOBKH W aJMHHHCTPHPOBAHWA TIPOIPaMMHEIX
CHCTEM H METOJAWKH HHTSIPHUPOBAHMA C CHCTEMBI ¢ HCIIONBL3Y ¢ MEIMI
alapaTHO- TPOTrpaMMHBIMHE KOMILICKCAMH.

[IK-7.2. ¥YmeeT peanWz0BHBATE TEXHHUECKOE | Y MeeT Peann3oBLBATE TeXHMIECKOe COTIPOBOKACHNE
COTPOBOKASHNE HHQOPMAITHMOHHEIX CHCTEM. HMHGOPMAITMOHHEIX CHCTEM.

[TK-7.3. UmeeT mpakTHueckmii omeIT pazpaboTkn | Mmeet TIPaKTHUE CKHH OTIBIT pazpaloTku HMHTETpalIlii
HHTETPANHH  WHOOPMATIMOHHBIX  CHCTEM ¢ | MHGOPMATMOHHBIX — CHCTEM ¢ WMCMONB30BAHMEM  ATMIAPATHO-
HMCTIONB30BAHMEM  AMMapaTHO-  MPOTPAMMHBIX | TIPOTPAMMHRIX KOMIITEKCOB.

KOMTITEKCOB.

PeByHbTaTLI O6y‘16HI/I$I IO JUCHHINIMHC OOCTHIAIOTCI B pPaMKax OCYIICCTBIICHHA BCCX BHOOB
KOHTAaKTHONH M CaMOCTOSTCILHOH p2160TLI OﬁyanOH_II/IXCH B COOTBETCTBHH C YTBEPMIACHHLIM yqeﬁHLIM

ILITaHOM.

HHI[HK&TOI)BI JOCTHXKCHHA KOMHeTeH]_II/Iﬁ CUHTAIOTCH C(l)OpMHpOBaHHBIMI/I MpH  JOCTHIKSHHH
COOTBETCTBYTIOMIHUX HM PE3YJILTATOB 06y‘IGHH${.

2. CTPYRKTYPA H COAEPKAHHUE JNCITHUILIIITHEI
2.1. PacripeaesieHie TPYI0EMKOCTH JUCIHILIHHEI MO BHAaAM padoTt
O6mag TpyA0EMKOCTh JTHCITATITHHET cocTaBageT 5 zau.e/l. (180 wacor), HX pacmpeseeHHe MO
BHJ1aM paboT Tipe/icTariIeHo B Tabmume (ust ctyaeHTor O0QO)

Dopma oOyucHHS
Ounas OHHO- 3a04Has
Beero 3a04Has
Bua paboTot
HacoB 1 X X X
CEMECTp | ceMecTp | CeMecTp Kypc
(qachl) ("gachr) (uachr) (gacer)
KonrakTHas padoTa B Tom umcie: | 36,3 36,3
Ay MTOpHBIE 3aHATHSH (BCEro): 36 36
B Tom uncne:
3aHaTHS IeKITHOHHOTO THIA 18 18
3aHATHA CeMHHAPCKOIrO THIIA
(CeMHHAPDI, TIPAKT. 3aHSITH )
JlaGopaTopHbIe 3aHATHS 18 18
Hnas koHTpomHAA paGoTa 0,3 0.3
KonTpons camocToATeNRHON
paboThI
IIpomesxkyrounas arrectaius (UKP) 0,3 0.3
CamocrosiTe/IbHast padoTa, B TOM 118 118
YucIe
B Tom uncne:
Kypcoras paGota
Ilpopabomua yuebrozo
50 50

(MEOPEMUUECKOZ0) MATREPUANA
Buinonnenie uHoUsUOVARbHBIX

; 50 50
Fad0aniil (no02omoera




Qopma oOyUcHHS

OYHO-

OvnHag 3a04HAas
Beero 3a04Has
Bug padoTs
JacoB 1 X X X
CEeMeCTp | ceMecTp | ceMecTp Kypc
(uachl) ("9ach) (gachr) (4acer)

coobujeHtl, npezeHmanyiii)

Pedghepam
Ilodzomosxa Kk mexyuyemy 18 18
KOHMPORIO
KonTposib: sKkzameH 25,7 25,7
IToarotoeka K 3K3aMeHy 25,7 sl
B Jac 180 180
Qb6mana
TPY/l0eMKOCT |B T KOHTAKTHAsA | 4 6.3 36.3
pabota

2.2. Conep:kaHyie TUCIMILTHHLI:
Pacnipenenenne ujioB yaeOHOH paboThl B HX TPYAOSMKOCTH II0 pa3ic/iaM JHCIAILIAHBI.
Paz el THCITHILIMHEBL, H3YYaeMBIS B ceMecTpe (ouHas opmal

A

KonuuecTeo yacos
Ne AyauropHas B
P Haumenopanue paszieion Beero - pHas
paboTa
JI 113 JIP CPC
1 2 3 4 5 6 7
1. Bitcoin. 68 8 10 50
] Ethereum. 66 8 3 50
3. TON. 20 2 18
HUTOI'O no pazaenam JHCIHILUTHHBI 154 18 18 118
Konrponb camoctostenbhoii padotst (KCP)
IIpomeskyTounas attecTanusa (MKP) 0,3
IloroToBKa K TEKYIEMY KOHTPOITIO 25,7
O01mas TPyI0EMEOCTb TIO JHCIHIUTHHE 180

[Ipumenanne: JI — mexruu, KCP — KOHTpONbHBIC H caMocTOSATeIRHBIC paboThl, JIP — mabopatopHbie
zauarus, CPC — camocTosTensHas pabota ctyaenTa, J[-noknan, PI'3 — pacgetHo-rpaduyeckoe 3aianue.

2.3. Conepkande pa3ie/IOR MTUCIUILTHHDI:

2.3.1. 3auaTHa JeRIHOHHOT o THIIA

No Hanmenopanmne Conepixanue pasaena ®opma
pasfena TEKYMIETO
KOHTPOJISI
1 1 3 4
1. Jp

Double spending. Cryptocurrency  history.  Satoshi
Nakamoto publication. Bitcoin architecture. Network safety.
BitcoinCash. Cryptographic and distributed algorithms in
Bitcoin.

Bitcoin
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2. Bitcoin addresses and wallets, transactions. Bitcoin IS JIP
examples. Multisig-addresses. Copay and official client
usage examples.

3. Bitcoin node, network communication. CLI and RPC JIP
interface.
4, Etherium architecture and project history. Etherium Classic. JpP

Hierarchcal deterministic wallet, addresses. Etherium smart
contracts. Solidity basics.

5. Ethereum tokens. ERC20 smart contracts. ICO. Metamask. P

Token smart contracts deployment and communication from
Ethereum .
web application.

6 JIP
Blockchain services. Legal regulations of blockchain and
cryptocurrency usage in various countrics. DAO. SSI

7 : : JIP

TON TON blockchain. Architecture, components and tools.
2.3.2. 3aHaTHsI CeMMHAPCKOTO THIIA (TIpaRTHYecKHe / ceMMHapcKHe 3aHaTust/
JIadopaTopHLIe padoThI)
3-ii cemecTp
Dopma
Ne Haumenopanue nabopaTopHbIX paboT TEKYIIEeTO
KOHTPOJIS
1 2 3
1. o Jamuta JIP
Bitcoin 1
2. Bitcoin 2 Jammura JIP
3. —— 3amuTa JIP
4. - 3amura JIP
5. |Ethereum 1 3amuta JIP
0. Jammura JIP
Ethereum 2
7. 3ammuta JIP
Ethereum 3

3amuta 1aboparopHoi paboTsl (JIP), BeimonHenne kypcororo npoekta (KII), kypcoroii paboTsl
(KP), pacuetno-rpadmueckoro 3amanus (PI'3), mamucanue pedepara (P), scce (), kommokpuym (K),
Tectupopanue (T) u T.1.

2.3.3. IIpuMepHas TeMATHKAa KYPCOBBIX padoT (MpPoeKTOB)
KypcoBbie POSKTHI He TIPETYCMOTPEHBI

2.4. IlepeueHn yueGHO-MeTOMYECKOTO o0ecTieUeHHSI IS CAMOCTOATETHLHOM padoThI
00YJAIOIIHXCS 10 JUCITUILTHHE (MO/TY.II0)

HepequL y[IBGHO-MeTO,Z[HIIECKOI‘O obecreyeHH AHCHHILIHHEIL 11O

Ne Buxg CPC BBITIOJIHEHHIO CaMOCTOATSIBHOH paboThl
1 2 3
1. |PaGotac IMMenoxos C. A. , UepnonpvaoBa IX.  IlpoexktHpoBanne  pacmpenciIcHHBIX

JICKIIHOHHBIM IfIH(l)OpMaHHOHH]:IX CHCTICM [ KYpPC J'[eKL[Hﬁ 11O JTHCHHILIHHE ((HpOGKTHpOBaHHe
MaTepHaJIoOM PaclpeACICHHBIX HH(i)OpMaI_IHOHI-[bIX CHCTCM» . y‘IC6HOC nocobue. -




-
Open6ypr: Open6yprekuii  rocyJapeTBeHHBIH — yHHBepeHTeT, 2012 -
http://biblioclub.ru/index.php?page=book red&id=260753&sr=1

2. |Hzydenue Bonkora T. , Hace#ikuna JI. PazpaboTka crcTeM pacmipeeneHHOH
TeopeTHUECKOro [00paboTKN JaHHBIX: yueOHO-MeToquUecKoe mocobue. - Openbypr: OI'Y, 2012
MaTepHana K - http://biblioclub.tu/index.php?page=book red&id=259371&sr=1

MabopaTOPHBIM
SAHITHIM

3. |lloaroTorka K I'puropnes, M. B. [IpoexktpoBanue HHPOPMAITMOHHLIX CHCTEM !
3aqeTy vueOHoe nocobue 1t eyzos / M. B. I'puropeer, 1. Y. I'puropresa. — M. :

M3pareasctro IOpaiit, 2017 — - https://biblio-online.ru/book/394E4411-
7B76-4F47-BD2D-C3B981BEC3BS.

VueOHO-MeTOTHISCKHE MATepHAJIbl JIUII CAMOCTOATE/IbHOH paloThl 0OyIAOMHXCS W3 YHC/IA
HHBAJIM/IOB H JIMI[ ¢ OIPAaHUYSHHBIMH BO3MOXKHOCTSIMH 310poBbsi (OB3) npegocrasisiiorest B opmax,
AJANTHPOBAHHBIX K OTPAHHIECHUAM HX 3/I0POBBS H BOCHPHITHS HHPOPMALIMH:

Jlost i ¢ HapyIIeHUsAMH 3pCHHSL:

— B IeYaTHOH (popMe YBeIHUSHHLIM IIPHPTOM,

— B opMe 3IEKTPOHHOIO JOKYMEHTA,

JIos1 mun ¢ HapyIICHUSIMHU CIIyXa:

— B Ile9aTHOM (popme,

— B opMe DJISKTPOHHOTO JOKYMEHTA.

JIns1 i1 ¢ HapyIIe HHAMH OTIOPHO-IBUTATeILHOTO allapara:

— B legaTHOM popme,

— B opMe DISKTPOHHOTO JOKYMEHTA,

JlaHHBIH mepedeHr MoOKeT OBITH KOHKPETHU3HPOBAH B 2aBHCHMOCTH OT KOHTHHIEHTA
00y Ao HXCH.

3. ObPA3OBATEJBHBIE TEXHOJIOTHH, IIPHMEHSEMBIE IIPH OCBOEHHH

JAUCTTHIIIHHLI (MOJXY JIA)

B cooteetcTBHM ¢ TpebopanmsmMu PI'OC B mporpaMma  JUCIIMIUIMHBI TIpeTyCMATpUBacT
HCIO/b30BaHHe B y4eOHOM Ipolecce cISAVIOIMUX o0pazoBaTellbHble TEXHOJIOTHHM: YTeHHE JISKUHH ¢
HCNOIBL30BAHHEM MYJIBTHMEIMHHBIX TEXHOJIOTHH, AWCTAHIMOHHOEe OOydYeHHe;,; METOJ MAaJbIX TPYIIIL,
paszbop MpaKTHYECKHX 3a/1a4 H KeHCOB.

ITpu 0Oy"eHHH HCTIONB3YIOTCS CAEAYIONHE 00pasoBaTeIbHbIe TeXHOIOTHH!

— Texmonorust CHHXPOHHOTO ¥ ACHHXPOHHOTO JIHCTAHIIMOHHOTO OOyYeHHSI — JIeKIHH H
nabopaTopHBIC 3aHATHA TPOBOIATCS OHMAHH ¢ HCMONB30BAHMEM TpPAaHCHANMH Mo ceTH HHTepHeT.
CTyIeHTH MONYYAOT 33JaHHA B CHCTEME YIIPABJICHHS JHCTAHIHOHHBIM oOyueHHeM Moodle, caaroTr Ha
TPOBEPKY 3aJlaHWs MpH moMolllH yuebHoro Beb-ceppepa KyOl'Y, cepmuca Gitlab m LMS Moodle.
[IpemotapaTeTH MPOBEPSIOT, ONIEHHBAIOT U KOMMEHTHPYIOT pemenns B LMS Moodle.

— Texmonorust pasmHoypoBHeBoro (aupdepeHApoBaHHOro) oOOVUCHHS —  MPEANojaracT
OCYIIECTBIICHHEe TIO3HABATEJILHOH JSATENIBHOCTH CTY/IGHTOB € YYETOM HX HHIHBHYaJIbHBIX
crocoGHOCTEH, BO3MOKHOCTEH M MHTEPECOB, MOOMIPSIS X PeaTM30BBIBaTh CBOH TBOPYCCKHMH MOTSHITHAL.
Cozpanse W HCNONL3OBAHHE JHATHOCTHUSCKHX TECTOB SIBISICTCS HEOTHEMIICMOHM 4YacTBIO JTaHHOHM
TEXHOJIOTHH.

— Texmonorust MoAyasHOTO OOYUCHHS — TpeyCMaTpHBACT JICTICHHE COMICPIKAHMSI TUCIUIUIHHEI Ha
JOCTATOYHO aBTOHOMHBIS pa3/ielibl (MOJTYIJIH), HHTETpHPOBaHHbBIE B OOMUH Kypc.

— Undopmanuonno-kommyuukanuonnsie  texuosoruu  (MKT) - pacmmpsior  pamku
oOpazoBaTeNFHOTO  Tpoliecca, TOBHIMIAsS ero TPAKTHUISCKYI0 HANpaRJeHHOCTh, CHOCOOCTBYIOT
HUHTeHCU(DHKALIMY CaMOCTONTEILHOM paboThl YUAIUXCS U [IOBBIIICHUIO [I03HABATeIILHON akTHBHOCTH. B
pavkax HKT BeiensatoTea 2 BUa TeXHOJIOTHH!

— Texmonorusi UCTIONB30BaHUS KOMIBIOTEPHBIX MPOrpaMM — MO3BOJSIET d(PPekTHBHO TOTOIHHUTH
nporiece 0OyISHHS S3BIKY Ha BCEX YPOBHSIX.
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= HHTepHeT-TQXHOHOFHI/I — MPEAOCTABIHIOT MHPOKHE BOZMOMKHOCTH JJIA TMOHUCKa HH(bOpMaHHH,

pa3paboTKH HAYTHBIX MPOCKTOR, BE/ICHHS HAYTHBIX HCCIISTOBAHUH.

— Texwonorust WHAHBHIyaNH3allMH oOOYUYeHHS — TIOMOTaeT peajH30BBIBAThR  JTHYHOCTHO-
OpHSHTHPOBAHHBIH MOIX0/T, VIUTHIBAS HHIHBH/IYAITLHBIE 0COOCHHOCTH U MOTPSOHOCTH YIAIHXCSL.

— IlpoekTHas TEXHONOTHS — OPUSHTHPOBAHA HA MOJSIHPOBAHHE COLMAILHOTO BRaMMOJCHCTBUS
VUATHXCS € TIeJTBI0 PETICHHS 38/TaYH, KOTOpast ONpe/IesieTes B paMKax MpoecCHOHATLHOH MOTOTORKH,
BBIJICTISAS TY WIIH HHYIO TIPEIMETHYIO 00IacTh.

— Texuonorust o6yueHHs B COTPYIHHYECTES — peAIH3YeT HICHO B3AUMHOI0 O0VICHHS, OCYLIECTRILE
KaK MHIUBHAYAIBHYIO, TAK H KOJUICKTUBHYIO OTBETCTBCHHOCTD 34 pelicHUe yueOHbIX 3a/1a4.

— HrpoBast TeXHOJOTHS — MO3BOJACT PA3BUBATHL HABBLIKHM PACCMOTPEHHSI PsAfla BO3MOMKHBIX CTTOCOOOB
pemenust podieM, AKTHBH3UPYSI MBIIUICHHE CTYICHTOB M PACKPBIBAS JTHYHOCTHLIN [TOTSHIMAI KAaiKIA0TI0
VUATIETOCH.

— Texmonorust pasBUTHS  KPHTHYCCKOTO  MBIILICHHsT —  cnocoberByer  (OpMHUPOBAHHIO
PA’HOCTOPOHHEH NTHYHOCTH, CTOCOOHOH KPHUTHUSCKH OTHOCUTHCS K WH(POPMAITHH, YMEHHIO OTOHpATh
HH(POPMAIHIO JUTA PETISHHS TTOCTABIICHHOH 3a/1aTH.

KomiuiekcHoe ucmoipzoBanue B yueOHOM [poLecce BCeX  BbIMEGHARBAHHBIX — TCXHOJIOTHH
CTUMYTHPYIOT JUYHOCTHYIO, HHTSIUICKTYAIBHYIO AKTHBHOCTH, PA3BHBAIOT MO3HABATEIBHBIC TIPOTIECCHI,
crocoGeTBYIOT QOPMHUPOBAHHIO KOMIIETSHITHH, KOTOPBIMH Jo/DKeH 00/1anaTh Oy Ayl CIeHATHCT.

OCHOBHEIE BB HHTEPAKTHBHBIX 00Pa30BATETLHBIX TEXHOJOTHH BKITIOUAIOT B ceOs:

— palora B MaJbIX rpynnax (KOMamjae) - COBMECTHASI JEATEIbHOCTh CTYACHTOB B IPYIIIE 0]
PYKOBOJICTBOM JIHJIpa, HaNpaBJIcHHAS HAa pemeHHe oOmeH 3aaud TyTEM TBOPUSCKOTO CIOKCHUS
PEe3YIABTATOR HHIUBHIYATEHOM paboThl WICHOB KOMAH/IBI C JISJICHUSM TTOJTHOMOTHH W OTBSTCTBESHHOCTH,

— TpOeKTHAS TEXHOJOTHS - WHIWBHAYaIbHAs WIH KOJISKTHBHAA JSSTEILHOCTH MO oTOOpY,
pacmlpe/IeIeHHIO W CHCTSMATH3AIIMH MaTepHalla TMo OMpeeJCHHOH TeMe, B pe3yiabTaTe KOTOPOH
COCTABJIACTCS TIPOCKT,

— AHAIA? KOHKPETHBIX CHTVAIlHH - aHAJIM3 peaJIbHBIX NPOOIeMHBIX CHTYALHH, HMEBIIHX MECTO B
COOTBETCTBYIONIEH 001acTH IpodecCHOHATILHOM ACSITSILHOCTH, H IIOUCK BAPUAHTOB JIYUIIUX PSIICHHH;

— Ppa3BHTHC KPHUTHUSCKOTO MBIMIJICHHS — oO0paszoBaTe/lbHAS JISTSIBHOCTh, HalpaBlIeHHAs Ha
pPasBUTHE Y CTY/ICHTOB Pa3zyMHOTO, Pe(IeKCHBHOTO MBITUICHHA, CIOCOOHOTO BBIJIBUHYTH HOBBIE HICH H
VBH/ICTH HOBBIE BO3MOKHOCTH.

[loaxon pazbopa KOHKPETHBIX 33/1a4 U CHTYAITUH MMTHPOKO HCMOIE3YETCS KakK Tpero/aBaTeseM, Tak
U CTYISHTAMH BO BpeMsl JGKIHH, JaOopaTOpHLIX 3aIBITHH W aHalH3a pPeyJIbTaTOB CaMOCTOSITNILHOM
paboTel. D10 OOYCIOBICHO TeM, UTO TPH HMCCISTOBAHWH W PEIMCHHH KaKTOH KOHKPETHOW 3ajaud
HMeeTCs, KaK TIPaBUIlo, HeCKONBKO METO/IOB, a HTo TpelyeT pasbopa M OICHKH TEJOH COBOKYITHOCTH
KOHKPETHBIX CHTYAIIHH.

TeMbl, 3a/TaHHst M BOTIPOCH! IS CAMOCTOATENLHOHW paboThl TpH3BaHBl ¢POPMHUPOBATH HABBIKH
noucKka WHPOPMAIHH, YMEHHS CAMOCTOSITENILHO PAacHUpsTh W YIIVOIATh 3HAHUS, TOJYUSHHBIE B XOJIE
JMEKIMMOHHBIX H MPaKTHISCKHX 3aHATHH.

[lonxo pazbopa KOHKPETHBIX CHTYAITHH NTHPOKO MCMONB3YeTCA KaK MperiofapaTefieM, Tak U
CTYISHTAMH IIpH [POBE/ICHUN AHAIIM3A PEe3YJIBTATOR CAMOCTOATSIILHON paboTHL

JUis Ui ¢ orpaHHYeHHBIMH — BO3MOMKHOCTSIMH - 3J0POBBSL  MPeAycMOTpeHa OpraHu3allus
KOHCYJIbTAITUH ¢ UCTIONIb30BAHUEM BIIEKTPOHHOM MO YTHI.

JU1st Ui ¢ HapyIIeHUSIMH 3peHHUs:

— B MeUaTHOH opMe YBENTHISHHBIM TPUPTOM,

— B (hopMe DJISKTPOHHOT'O JOKYMEHTA.

JUst 1un ¢ HapyLISHHSIMHE CIyXa:

— B IIeUaTHOH opme,

— B (hopMe DIIEKTPOHHOT'O JOKYMEHTA.

JItst 1un ¢ HapyHIeHUSIMH OIIOPHO-IBUTATS/ILHOTO alllapaTa:

— B IIeYaTHOH (opme,

— B (hopMe DIICKTPOHHOI'O JOKYMEHTA.

JInga 7ur ¢ OTpaHWYCHHBIMH BORMOYKHOCTSIMH  3J0POBBST  MPESAYCMOTpPeHA  OpTaHH3aIusd
KOHCYJILTAIIHH ¢ HCTIONBE30BAHHEM DISKTPOHHOH MOTTHI.

Hannoiii  nepeueHb MoKeT OBITH KOHKPETHRHPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA
00y JaloMUXCH.
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4. OIEHOYHLIE CPEACTBA JJId TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTH H

00y UXCS,

IMPOMEZXKYTOUHOI ATTECTAIIIH

OI_IeHOIIHBIC CpeJcTBa MpeAHa3HAYCHEI JJIA KOHTPOJIA W OIICHKH 06pa30BaTCJ'IBHbIX J_'[OCTPDKCHHﬁ

HHCTPYMEHTEI Pa3paboTKm».

OHGHO‘IHBIG cpeacTBa  BRJIIOYACT KOHTPOJIBHBIC MATCPHAJILI

OCBOMBINHX MOpOrpaMMy VueOHOH JIHCLWILTHHBLI

«Blockchain: TexHoJOrHH H

Bl [IPpOBCACHHA TERYLIETO

KOHTpO/IAL B hopMe TECTOBBIX 23JaHHH, JOKIAJA-TIPE3eHTAIMH IO MpoOJIeMHBIM TeMaM pazielioB
JUCIUIUIMHBL, Pa3HO YPOBHEBLIX 3aaHHH U IPOMEKYTOUHOH aTTecTallii B (pOpMe BOIPOCOB M 3aJaHUH

K 3K3aMCHY.
CTpyKrypa oeHOYHBIX CPEICTB IS TEKYIIEH H IPOMEKYTOYHOH ATTeCTAIHH
HanMeHoBaHHe OLIGHOUHOTO CPEICTBA
No Ko v Haumenosanme =
Pesynbrate 00yucHHA Texynmii IIpomexyrounas
o/m HHIHKATOPA
KOHTPOJIb aTrecTaIus
ITK-1.1. 3HaeT OCHOBEI HAyIHO- 3HaeT OCHOBHI HAYUHO- OIIPOC IO TEME, Bomnpocer Ha
WCCTIE/IOBATENLCKOMH IEATENBHOCTH | HCCTE/IOBATENLCKON NEATENBHOCTH | aBopaTopHas sxzaMene 1-22
B 061acTH MHQOPMATTHOHHBIX B 00nacTH pacrpe/ene HILIX paGota
1 TEXHONOTTH, BIafeeT 3HAHHEM TEXHONOTHI, BIazieeT 3HAHHEM
OCHOB (pHNOCODIH M METOMONMOTHH | OCHOB (HHMOcO(IH 1 METOOMIOTIH
HAYKW, 3HaHHEM METOMOB HAYIHEIX | HAYKH, 3HAHHEM METO/IOB HAYTHEIX
WCCITEOBAHMH M HABLIKAMH FIX HCCMeTOBAHMH M HABBIKAMH MX
TIPOBE/ICHFISL. TIPOBE/TEHHST
TTK-1.2. ¥Meer npuMeHSTh YMeeT MPUMEHSTE TT0JIYYe HHbIE OIIPOC IO TEME, Bonpock Ha
TIOMYUeHHAEIE 3HAHWS B 00IacTH 3HAHUA B 00IaCTH mabopaTopHad skzameHe 1-22
byHIaMeHTATEHEX HayUHEIX OCHOR | QyHOAMEHTANLHEX HAYTHEIX paGora
TeOPHI HHGOPMALIHH 1 peIlaTh OCHOB TeOpHH HHbOPMAITHHE 1
2 CTAaHIAPTHEIE 38189l B pelnaTh cTaHAapTHEIE 3aJaql
cOOCTBEHHOI HAayIHO- pacIpefeneHHEIX CHCTEM B
HCCIeAOBATENECKOM JeATEIPHOCTH. | COOCTBEHHOI HayUHO-
HCCNIeNOBATeIBCKOMH
IEATEILHOCTIL
TTK-1.3. MmeeT npakTHYeCcKUi HmeeT MpakTHUECKUH OIEIT OIIPOC IO TEME, Bompocer ma
3 OIIBIT HAYYHO- MCCIEN0BATENbCKOH | HAYYHO- MCCIIEI0BATENbCKON nmabopaTopHad akzamMeHe 1-22
AEATENLHOCTH B 061acTH AeATeNLHOCTH B 06IacTH paGora
MHDOPMATHOHHRIX TEXHOIOTHIA, PACTIPEIENeHHLIX TEXHOIOTHIA
IIK-3.1. 3HaeT OCHOBHBIE METOHEl | 3HAET OCHOBHBIE METOIBL PELIEHI | OTIPOC TIO TEME, Bompoch Ha
PelIeHN  IPHKIAIHBIX 34484, | NPHKIAJHEIX 3aja4, COBPEMEHHBE | naboparopHasd ak3aMeHe 1-22
4 COBpeMeHHbIe METOMIET | METOmE! MH(OPMAIMOHHEIX | paGora
MHDOPMATTIOHHBIX TEXHOTOTHH. TEXHONOTHIA
TIK-3.2. Ymeer KOPpeKTHC | YMeeT  KOppeKTHO  O(QOpMHTE | OMpOC IO TEME, Bompoch Ha
oOpPMHTE pe3yIETATHL HAYIHOTO | PE3yNBTaTHL HAyYHOTO TpyZa B | maBopaTopHad sKzamMeHe 1-22
5 Tpy#a B COOTBETCTBMH  C | COOTBETCTBHM ¢ COBPEMEHHBIMH | paGora
COBPEMEHHEIMH TPeGOBaHILIMIL TpeOoBaHIAMIL
[IK-3.3. UmeeT npaxTHyecKuit Hmeer npakTnieckii omerT OIIPOC TIO TEME, Bonpock Ha
OIIBIT MCIIONIB30BAHIIA CETIHI HCTIONB30BAaHIIA CETH HHTepHCT, naGopaTopHaﬂ ngramene 1-22
HHrepHeT, aHHOTHPOBAHNA, AHHOTHPOBAaHHUA, PedepHPOBAHN, | paGoTa
6 pedbepHpoBaHs, OHCIHOTPaQHIeCKOr0 PasbICKAHM
GubnnorpadMIecKoro pasEICKAaHIA | H ONHCAHIS, OIEIT paboTH ¢
11 OITHCAHHSA, OIHIT PaboTH ¢ HayIHBEIMH HCTOTHHKAMIL
HAYIHBIMHA HCTOUHHKAMH.
TTK-7.1. 3HaeT METOJMKY | 3HAET METOAMKY YCTAHOBKH M | OIPOC IO TEME, Bompock Ha
YCTAHOBKM H aJMHHHCTPHPOBAHHS | aIMHHHCTPHPOBAHWS na6opaTopHa5{ ak2aMene 1-22
TIPOTPAMMHEIX CHCTEM M METOAWKN | TPOTPAMMHEIX CHCTEM u | paBota
. WHTETPHPOBAHMS C CHCTEMEl ¢ | METOAWKH  HHTETPHPOBAHMA ¢
HCTIONE3Y EMEIMHA anmapaTHO- | CHCTEMBl € WCTIONE3YEeMBIMH
TPOTPAMMHEIMHI KOMILIEKCAMH. armapaTHo- TIPOTPAMMHBIMEA
KOMILIEKCAMH.
[IK-7.2. ¥YMeer pealnzoBHBATEL | YMeeT Pean30BEBATE | OTPOC IO TEME, Bonpochl Ha
] TEXHITIeCKoe COTIPOBOKACHME | TEXHHIECKOR COMPOBOXEIEHHE | jaBoparopHad skzamMene 1-22

I/IHCpOpMB.L[I/IOHHBIX CHICTEM.

I/IHq)OpMElL[I/IOHHBIX CHCTEM.

pabora
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[IK-7.3. HmeeT npaxTHyecKuit MMeer IpaxTHUeCKIiT OIBIT OIIPOC IO TEME, Bonpock Ha

OIBIT PazpaboTKy MHTEIPALIHH PazpaboTKH HHTETPALIHH mabopaTopHad ak3amene 1-22
9 HMHbOPMAITMOHHBIX CHCTEM C HHbOPMAITHOHHBIX CHCTEM € paboTa

HCIIONIB20BaHAEM AllllapaTHO- HCTIONB30BaHAEM allllapaTHO-

TIPOIPaMMHBIX KOMIUIEKCOE. [IPOrPaMMHELX KOMITIEKCOE.

Tunorsle KOHTPONBLHBIE 3a/TAHHS WK HHBIE MaTepHaTbl, He0OX0TMMbIE /IS OTIeHKH 3HAHHH,
YMEHHH, HABBIKOB W (HJTH) OTIBITA JSATSIBHOCTH, XapaKTePH3YIOMHX 3TAMbl GopMHAPOBAHHS
KOMITETSHITHH B TIpoTecce 0CBOCHUS 00pazoBaTeILHON MPOTrpaMMBbl

TumoBble KOHTPOILHBLIE 3aJaHUSI WIM HHBIE MaTepHAJbl, HeoOXoqUMbIe IS OlleHKH
JHAHW, YMeHMI, HaBBIKOB W (UIH) ONBLITA JeATeTHHOCTH, XAPAKTEPH3YIOUIUX HTAIBI
dopMupoBaHHA KOMITETEHITHIT B ITpoTecce OCBOEHHS 00pazoBaTe TbHOI MPorpaMMBbI

LAB1

1. Using Copay open source wallet create Bitcoin wallet. Get some coins from your teacher or group mates.
Alternatively create testnet Bitcoin wallet and get coins from faucet. Find your transaction and address in
Blockchain explorer and make screenshots. 2. Using Copay create multisignature wallet with your group mates in
Bitcoin main net or testnet. Transfer some Bitcoins to it and from it. Find your transactions in Blockchain explorer
and make screenshots. 3. Get the balance of a Bitcoin address as a JSON or XML from a public web service. Take
a screenshot. 4. Write a report document with your screenshots and example JSON or XML responses and upload
it to Moaodle.

LAB 2

1. Write a program to compile a transaction sending some Bitcoins from your Copay wallet to your group mate in a
test network. Validate and post the transaction using external service and take a screenshots. Find your transaction
in the blockchain using blockchain explorer service or API and take a screenshot. 2. Write a report with programs
source code, your comments, example and debug outputs, screenshots of Copay wallet and blockchain explorer
service sereenshot with your transaction. 3. Upload your report to Moodle.

LAB 3

1. Team work (2-3 students)! Write a program to gencrate 2-2 multisignature address so transfer from it would
require two users participation in test network. Transfer some coins on it and find your transaction on the
blockchain, take a screenshot. Write a program creating transaction with two signatures of these users to transfer
coins from generated address. Validate and post the transaction using external service and take a screenshots. Find
your transaction in the blockchain using blockchain explorer service or API and take a screenshot. 2. Write a report
with programs source code, your comments, example and debug outputs, sereenshots of Copay wallet and
blockchain explorer service screenshot with your transaction. 3. Upload your report to Moodle.

LAB 4

1. Install Bitcoin Core client for test network. Add a wallet. Send some coins to it. Check your balance via CLI
client. Take a screenshot. 2. Write a program to caclulate sum of address unspent transactions for address in your
wallet via Bitcoin Core JSON RPC API. Take a screenshot. 3. Write a program to create and broadcast transaction
via Bitcoin Core JSON RPC API. Take a screenshot. 4. Write a report with programs source code, your comments,
example and debug outputs, screenshots. 4. Upload your report to Moodle.

LABS5

1. Install Ethereum node with JavaSecript/Web3 CLI in dev mode. Add two addresses. Transfer some Ether from
one address to another. Get information about this transaction and its block. Take a screenshot. 3. Write a program
to connect to your Ethereum node via Web3 protocol, create, sign with private key and send the transaction
transferring some ether from one address to another. Get information about this transaction and its block via Node
CLI or your program. Take a screenshot. 3. Install solc compiler, compile an example smart contract with a
variable and two methods to get and set its value. Write a program to deploy a contract. Write a program to call
smart contract’s method to get variable value. Write a program to send a signed transaction to set variable value.
Get information about this transaction and its block via Node CLI or your program. Take the screenshots. 4. Write
a report with programs source code, your comments, example and debug outputs, screenshots. 5. Upload your
report to Moodle.

LAB 6
1. Create ERC20 token smart contract and deploy it via Web3 protocol to dev Ethereum node. 2. Write a program
to transfer your ERC20 tokens from one address to another. Check addresses balance programmatically to verify
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token transfer. Take a screenshot. 3. Install an Ethereum wallet, connect it to your Ethereum node and add your
custom token. Transfer some tokens to your wallet address and check address balance in a wallet. Take a
screenshot. 4. Write a report with your code samples and screenshots. Upload your report to Moodle.

LAB 7
Team work (up to 20 students)! Brainstorm an idea for a project, which uses blockchain technology to solve real
world problem and can be financed via ICO. Discuss project architecture and technological stack in your group.
Draw UML use case and Deployment diagrams for your project use cases and architecture. Name your token.
Create ERC20 token smart contract and deploy it via Web3 protocol to Ethereum Testing Network. Distribute the
initial amount of tokens to your group members. Take the screenshots. Collaboratively write a paper with your
project details, deployed contract and transaction screcnshots. Upload your report to Moodle.
3aueTHO-3K3aMEHATIMOHHBIE MATEPHAJIBT /T TIPOMEKY TOUHOI aTTecTAIIMHU (DK3aMeH)

[lepeueHp BOTPOCOB, KOTOPLIS BHIHOCATCSH HA BK3aMEH.

Bitcoin architecture.

Bitcoin consensus algirithm, PoW, network safety.

Cryptographic and distributed algorithms in Bitcoin.

Bitcoin addresses.

Bitcoin wallets.

Bitcoin transactions.

Multisig-addresses.

Bitcoin node, network communication.

Bitcoin node, CLI and RPC interface.
. Etherium architecture and project history.
. Ethereum nodes.
. Hierarchcal deterministic wallet, Ethereum addresses.
. Etherium smart contracts.
. Solidity compiler.
. Solidity types.
. Solidity functions.
. Ethereum tokens. ERC20 smart contracts.
- TEU,
. Token smart contracts deployment and communication from web application.
. Blockchain services.
. Legal regulations of blockchain and eryptocurrency usage in your country.
. TON blockchain architecture.

e A o

b b B = et et e e e e el et e AD
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Kpurepuin olileHUBaHNA Pe3y/IbTATOB 00YYeHH

OneHka Kpurepuu oLleHHBAHHA 110 SK3aMCHY
ONEHKY «OTIHYHO» 3ZaciayXKHBaeT CTY/ICHT, OCBOHMBIIHH 3HaHH,
Bricokuii VMEHHA, KOMIISTEHITHH W TeopeTHUeCKHH MaTepuan Oe3 mpoderos;
YPOBEHB «5» BBIOJIHUBIIMH BCe 3a/laHHA, NPEJIYCMOTPEHHbIE YUeOHBIM IIJIAHOM Ha
(oTaH4HO) BBICOKOM Ka4eCTBEHHOM YPOBHE; [IPAKTHYECKHE HaBBIKH
npodeCCHOHAIBHOTO IPUMEHEHHS OCBOSHHBIX 3HAHHH c(POPMHUPOBAHBI.
C " OTCHKY «XOpOIIO» 3acHyKHUBACT CTY/ICHT, MPAKTHYSCKH TOJIHOCTBIO
ypoiee?{?zz» OCBOMBIIMM 3HAHHs, VMEHHs, KOMICTEHIMH H TSOPETHYSCKUH
(xopoTio) MaTepHal, ydeOHBIE 3a7aHHsI He OICHeHBI MAKCHMAILHBIM UYHCIOM
0aJUI0B, B OCHOBHOM ¢(opMUpPOBAJI IPAKTHYECKHE HABBIKH.
Tisponsms OLCHKY «YAOBICTBOPHTEIILHO» 3aCHYKHBACT CTYHEHT, HacTHYHO ¢
o — npoberaMu (OCBOMBIIHH  SHAHHA, ~ YMCHHA, KOMNCTCHIMH H
e — TEOPETHYECKMH MaTepHall, MHOrHe YyueOHBIe 3ajlaHust JIMOO He
BBIIOJIHWIL, MO0 OHM  OLEHEeHBl 4McioM Oaulop  OJHMBKMM K
TS MUHHMAIbHOMY, HEKOTOPbIE [IPAKTHUSCKHE HABBIKH He cPOPMHpPOBAHBI.
MuHHMATBEHBIH | OICHKY «HEV/I0BICTBOPUTEILHO» 3aCTyIKHBACT CTY/IGHT, He OCBOUBIMHH
YPOBEHB «2» 3HAHHSA, YMOHHS, KOMITeTCHITHH H TeOPSTHUCCKHH MaTepHall, yueOHBIC
(HEYIOBJIETBOPH | 3a/JaHUs He BBIIOJHHII, IPAKTHYeCKHE HABBIKYU HE cQOPMHUPOBAHEL.
TENLHO)




12

OIeHOYHBIC CPENICTBA JIIST MHBAJHIOB H JIHI[ ¢ OTPAHHYCHHBIMH BO3IMOMKHOCTSIMH 37IODOBBS
BRIOHPAIOTCS ¢ YIETOM WX HH/IHBH/TYATBHBIX ICUXOPHUIHISCKAX 0COOSHHOCTEH.

— TpH HeOoOXOJWMOCTH HWHBAIMIAM H JIMIAM ¢ OTPAHWYSHHBIMH BO3MOMKHOCTSIMH 3JIOpPOBBS
MIPETOCTABIIASTCS IOTIONHUTEILHOS BpeMs TS TIO/ITOTOBKH OTBETA HAa DK3aMeHe,

— TpH TPOBSACHHHM TIPOTIEYPHI OICHMBAHHUS pe3yJIbTATOB OOYYCHHMS WHBATHIOB M JIHI] C
OTPaHHUYCHHBIMH BO3ZMOKHOCTIMH 3I0POBBSI TPETyCMATPHBACTCS UCTIONB30BAHHE TeXHUISCKHUX CPE/ICTB,
HeOOXOTUMBIX UM B CBSI3H ¢ HX HHIUBHIYATHHBIMH OCOOCHHOCTSIMH,

— TIpH HEeOOXOAUMOCTH Ui OOYYAINIUXCS ¢ OTPAHMUYSHHBIMH BO3MOMKHOCTSIMH 37I0POBBS H
HHBAJIHJIOB HPOLEIypa OLCHHBAHHUS Pe3yJIBTATOB OOYUSHHS MO JHCHHILUIHHE MOKET I[POBOJHTBCS B
HECKOJIBKO HTAloB.

Ilponenypa OICHMBAHHMS pe3yJLTATOR OOYUeHHS] HWHBAIWJIOB M JIHI ¢ OIpPAHHYCHHBIMU
BO3BMOYKHOCTSIMH 3JIOPOBBS IO JTUCITHIUTHHE (MOJTYJIIO) TIpeTyCMaTpHBaeT MpelocTaBiIeHHe WHpOpMaItiu
B hopMax, aTanTHPOBAHHBIX K OTPAHHICHUIM HX 3JIOPOBBS H BOCTIPHATHS WHPOPMAITHH:

JI1s Ui ¢ HapyIIeHUSIMH 3peHHUS:

— B IeYaTHOH GopMe YBEINUCHHLIM MPUTOM,

— B (hopMe DIISKTPOHHOI'O JOKYMEHTA.

Jst un ¢ HapyLISHHSIMHE ¢y Xa!

— B TIeYaTHOH dopme,

— B (hopMe BIISKTPOHHOT'O JOKYMEHTA.

JUst 1un ¢ HapyHIeHUSIMH OTIOPHO-ABHTATS/ILHOTO alllapaTa;

— B IeyaTHOH dopme,

— B (hopMe DICKTPOHHOIO JOKYMEHTA.

Jannoiii mepeueHb MoOMKeT OBITH KOHKPETHRMPOBAH B 2aBHCHMOCTH OT KOHTHHICHTA
00y JaIOMHAXCL.

S.IEPEUEHh VUEBHOH JIUTEPATYPHI, HH®OPMAIHOHHBIX PECYPCOB U
TEXHOJIOT'HH
5.1. YuebHasi MTeparypa

1. IMlemokor C. A. , Uepnonpyaoea E. IlpockTHpoBaHue pacnpeIeieHHBIX HHQOPMAIHOHHBIX
CHCTEM | Kypc JIeKIHi no aucuuivinbe «lIpoekTupopanue pacnpeeieHHbIX HHPOPMAIIMOHHBIX CHCTEM
yuebHoe  mocoOme.-  OpenOypr: OpeHOyprckHil  rocyJapcTBeHHBIH — yHHBepcmTer, 2012 -
http://biblioclub.ru/index.php?page=book red&id=260753&sr=1

2. Bonkoera T. , Hacefikuna JI. PazpaboTka cucteM pacupe/iesieHHoH o0paboTKH TaHHBIX: yiueOHO-
METOIHICCKOS nocoOue. - Openbypr: OI'Y, 2012 -
http://biblioclub.rw/index.php?page=book red&id=259371&sr=1

3. I'puropren, M. B. Ilpoextupopanue nHpOpMAITHOHHBIX CHCTEM : yiaeOHOe mocobne s BYy30B /
M. B. I'puropwes, M. H. I'puroprera. — M. : HszmateawcTeo HOpaiit, 2017 — - https://biblio-
online.ru/book/394E4411-7B76-4F47-BD2D-C3B981BEC3BS.

4. Hazapor C.B. ApxXHTeKTypa H MPOSKTHPOBAHHE MPOTPaAMMHBIX cucTeM: MoHorpadwus / C.B.
Hazapoe. - M.: HUII Undpa-M, 2013. - http://znanium.com/catalog/product/353187

5.1.1. VYueOHO-MeTOIHUISCKAS THTEpaTypa

1. CrangapTsl ohOpMIEHHS HCXOQHOIO KOAA IIPOTrPAMM H COBpeMeHHbIe HHTSTPHUPOBAHHbBIE
cpeabl pa3zpaboTKH nporpaMmMuoro obecnieueHus:: yued.-metom.nmocotue. 10.B. Konsios [u ap.] —
Kpacuonap: Kybancknit roc.yu-1, 2015

5.2 IlepuoauueckHe W3 IAHU

1. Bazwer nannsix komnanuu « IBHUC» https:/eivis.ru/
2. ToaHoTekcTORAs KOJUIRKIHS KypHaIoR Ha iatdopme PITHH (3nekTponHbie BepCHH HAYTHBIX
kypHanmoe PAH) https://journals.resi.science/
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5.3 HurepHeT-pecypchbl, B TOM 4lic/Ie COBpPeMeHHbIe NpodeccHoHaIbHbIe §a3bl JAHHBIX U

l/I]-[(l)OPMElH]/[O]—]}[[)Ie CITpaBOvUHLIE€ CHCTEMBI

DaerTponHas outmiorerka Hayunoii oudmiorexu Kyol'Y http://megapro.kubsu.ru/MegaPro/Web
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DASKTPOHHBIN KaTaJiorT

[TocTymmeHus TUTepaTyphl B OHOANOTEKH PUIHATIOBR
IocTyrieHHA THCcepTalMid H aBTopedepaToB

Crtarby U3 NepUOIUKH B HayTHBIX cOopHUKOB ¢ 2016 T.
Crarby U3 NCPHOINKH B HAyIHBIX cOOpHUKOB 70 2016 1.
TazeTw! | KypHATBI

DnexkTpoHHas GuOIHOTEKA TPy I0B yueHbIX Kyol'yY

DIIeKTPOHHO-6MO MO Te HBIe cHcTeMbl (IB()
OBC «YuupepcuteTckas dSubnmoTeka oHnaiu» http://www.biblioclub.ru/
OBC «Jlanp» https://e.lanbook.com
Ob6pazoratenbHag iatdopma «HOpakT» hitps://urait.ru/
IBC «ZNANIUM)» https://znanium.ru/
OBC «BOOK.ruy https://www.book.ru

IIpodeccroHaThHEIE 6a3bI JAHHBIX POCCHICKHE
HanmonanspHas siiekTpoHHag OuOmHoTeka hitps://rusneb.ru/
Bazwl mannpix koMmanuu « UBUC» https://eivis.iu/
Hayunas snektponnas 6ubanoteka eLIBRARY .RU (H3b) http://www.elibrary.ru/
MHAH. ITorHOTEeKCTORASA KOJUTSKITHSI MaTeMaTHIeCKHX JKypHaIoB hitp://www.mathnet.ru
Kypuan KpanTtopas snmekTpoHnka https:/quantum-electron.lebedev.rw/arhiv/
HKypuan Yenmexu ¢puzuueckux Hayk hitps://ufn.ru/
ITonHoTekeTORAST KOJUTEKITHS JkypHanoB Ha maaTdopme PITHH (DnexkTpoHHbIe BepCcHH HAYIHBIX
xypraasor PAH) https://journals.resi.science/
IIpesunentekas 6ubmaoreka um. b.H. Enpruna https://wwww.prlib.ru/
DnekTpoHHas OHOIHOTETHAS] CHCTeMAa CONHo-TyMaHuTapHoTo 3HaHua « SOCHUM»
https://sochum.rw/

HudopmalnioHHble CIIPABOYHLIE CHCTEMBbI
Kowncynprant [Intoc - cripaBodHas ipaBoBas cHeTeMa (JOCTYI TI0 JJOKATLHOU CeTH ¢
KOMITBIOTepOB OHOIIHOTEKH )

IpodeccnoHaibHbIe §a3b1 JAHHBIX 3apY0eKHBIe
Kypuaner uzgatensetBa Wiley https://onlinelibrary.wiley.com/
TTonnoTtexcToras kownekipd KHUT eBook Collections uzgarenserea SAGE Publications
https://sk.sagepub.com/books/discipline
TlomaoTekcToras komunekiud kHAT EBSCO eBook hitps://books. kubsu.ru/
Pecypcnl Springer Nature https://link.springer.com/, https://www.nature.com/
Chemical Abstracts Service (CAS) SciFinder Discovery Platform hitps://scifinder-n.cas.org
Questel. basa mannpix Orbit Premium edition https:/~swww.orbit.com
ITonHoTeKEeTOBBIC KOJUIEKITHH KHHT U3aTenbcTBa American Institute of Physics Publishing (AIPP
Ebook) https://pubs.aip.org/books
ITonHoTekeTORAsT apXHUBHAS KOJIJISKITHA Ky PHAIOB H3/laTeheTBa American Institute of Physics
Publishing (AIPP Digital Archive) https://pubs.aip.org/
China National Knowledge Infrastructure. b} CNKI Academic Reference (AR)
https://ar.oversea.cnki.net/

Ba3bl JaHHBIX OTKPBITOTO TOCTYIIA
KubGepJlenunka http://cyberleninka.ru/;
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2. AMepHKaHCKas naTeHTHadA OGaza gaHHBIX https://www.uspto.gov/patents/search/patent-public-

search

Jlextopuym TB - Bueonexium Beymux Jexktopos Poccun hitp://www.lektorium.tv/

4. llpuopureTHnic HaydHbIe HanpaeJdeHud PY/[H. CrennanbHble KOJUIEKITAH hitps://priority-
lib.rudn.ru/

e

baie1 1anmnix Ky6l'y
1. OTkpsITadg cpeaa MOTYIRHOTO THHAMHYecKoro obydenns Kyoly
https://openedu.kubsu.ru/
2. baza yueGHbIX m1aHoB, YueGHO-MeTOIHISCKUX KOMIUIGKCOB, IYOIHKALHM U KoHbepeHIHi
http://infoneeds.kubsu.ru/
3. DmekTpoHHBIH apxue qokyMmenTop KyOol'Y http://docspace. kubsu.ru/

6. METO/JHYECKHE YKA3ZAHUA JII OBYYAKOHIUXCA 1O OCBOEHHHO
JUCITUIIIHHBI (MOJIY JI)

J1s1 ocBoenust yueOHOro MaTepHalia CTYASHTY HeoOX0IUMO 03HAKOMHTECS CO CTPYKTYpOH Kypea
H METOJMKOM OBJNAJCHHUS MaTepHalmoM. Bech Kypc MOCTPOSH OT MPOCTOTO K CIOKHOMY H KaXKIasi ero
TeMa OCHOBAHA HAa MaTepHasiax NpeaplAymux TeM. B 5To eBsizu ¢TyAcHTY HeOOX0AHUMO HE TepATh JIOTHKY
Kypca W cTporo eii ciefoBaTh. B JGKITHOHHOM MaTepHaie MAlOTCS, Kak TPABHIO, TEOPSTHUSCKHS
CBeICHHSL, KOTOpPbIE PACKPLIBAIOTCS HA IMPAKTHYECKHX NpuMepaX. Bl zakpelyicHHs TSOPETHUSCKUX
3HAHMHA CTYACHT MOJIy4YaeT HHAWBHUIVAALHOS 3aJaHHe K IMUKIY JAabopaTopHLIX paloT, KOTOPBIH
OXBaTBIBACT BECh TeOpeTHUeCKWH maTepHal Kaxmas maGopaTtopHas paboThl 3amHIaeTCs TO Mepe
BRIMOTHeHHS. TakuM oOpa3oM, BHITIONHSA Bech ITHKI JabOpaTOpHBIX paboT, CTYACHT MONyYaeT H
OCBaWBacT 3HAHHUSA B COOTBETCTBHH C KOMTCTSHIUAMH Kypca. [1o BRICTYIICHHSIM Ha KPYTIOM CTOJE C
IpemoapaTeNieM COTJIACOBBIBACTCA TeMa BBICTYIUICHHS H TOTOBHTCH C€aMoO BRICTYIUIeHHE. Bo Bpems
TeKyIIeH aTTeCTallHH MOTYT MPOBOTHTHCS KOHTPOIBHBIC OMPOCHI MO HAUMTAHHOMY TEOPETHUSCKOMY M
MPAKTAIECCKOMY MaTepHaIy.

B oCBOSHHHW THUCITUTUTHHBI WHBATHIAMH H JTHIIAMH C OTPAaHHISHHBIMH BO3MOKHOCTAMHU 37IOPOBBS
OojplIOe RHAUCHHE HMeeT WHJIHMBHIVAJIbHAs yueOHasd pabora (KOHCYJIBTAIMH) — JOIOJHUTEILHOE
pasbsAcHeHHe YIeOHOTO MaTepHaa.

W e 1yalibHbIe KOHCYJIBTAIIMH 10 TIPEIMETY SIBJIIIOTCA BAKHBIM (PakTOpOM, crocoOCTBYIONAM
HHAHBHY TH3AITHA 00YICHHS H YCTAHOBJICHHIO BOCTIHTATENIFHOTO KOHTAKTa MEIKTY TIperoaBaTesieM u
00YIAIOTTHMC A HHBATH/TOM HITH JIATIOM C OTPAHUISHHBIMH BO3MOKHOCTIMH 3/I0POBBSL.

7. MATEPHAJIBHO-TEXHHYECKAS bA3A, HEOBXO/JHMAZA JJIA OCYIIECTB/IEHHA
OBPA3OBATEJILHOT'O ITPONECCA 11O TUCTITHILTITHE

HaumeHOoBaHHE CIIEIHATBHBIX OCHAIEHHOCTh CITEITHAIbHBIX IlepeyeHb THIICH3HOHHOTO
HOMEIIECHHH HOMEIICHHH MPOIPAMMHOIC OOECIICUCHHS

YueOHbie Ay THTOPHH s | MebGens: yueOHas Mebers PowerPoint, qoctyn k Microsoft

MPOBSCHHS sansaTui | Texnnueckue cpencrpa oOyuenus: | Teams

JeknHOHHOTO THOA (ayd. 129, | mpockTop, sKpam,

131, A303). KOMIBIOTEP/ HOY TOVK) U

COOTBETCTBYIOTIHM NPOTPAMMHEIM
obecneucuueM (110)

VueGubie Ay THTOPHH Juist | MeGenb: yueOHas meGerb PowerPoint, goctyn k Microsoft

MPOBCIACHHUS sanaTui | Texuuueckue cpencrBa oOyuenus: | Teams

CEMHHAPCKOTO THTA, TPYMMOBBIX | SKpaH, KOMITBIOTEP

H HHAMBHAYATEHEX | OGOpyI0BaHHE: KOHIHIHOHED

KOHCYJIBTaIlHH, TeKYILETO

KOHTPONIL H  IPOMEKYTOUHOH

arrectatmu aya. 129, 131, A305

Vuebupic ayAHTOPHH s | Mebenn: yueOnas Meleith CHCTEMBI TIPOTPAMMHPOBAHHA Ha

MPOBCICHHS naGopatopHbix | TexHHYECKHE cpe/icTBa OOYUEHHS: | AI3BIKAX  BBHICOKOTG  YPOBHS,

pabot. JlaGopatopus (aym. 102- | sKpaH, IPOCKTOP, KOMIBIOTEP CETeBOH JOCTYI K pecypcam., B

106, A301-303). Obopynosanue: yactHocTH C++, Object Pascal u
mp. c BO3MOIKHOCTHIO
MHOTOIIOJIB30BATENIBCKOH PadoTH
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Js CaMOCTOSITSIILHOH padboTsl oOyUaroNuxest IpeTyCMOTPEHBI MOMETICHHUS,
YKOMITJIEKTOBAHHBIE CTICIHANH3HPOBAHHONH MeOeNblo, OCHAIeHHbIE KOMIBIOTSPHOH TEXHHKOH ¢
BO3MOMKHOCTBE) IOAKIIOYeHUS K ceTH «MHTepHeT» M oOecledyeHHeM J0CTYIIA B AIEKTPOHHYHO

HHpOpPMaHOHHO-00pa30BaATeILHY IO Cpe/ly YHHBEPCHTETA.

HaumMeHOBaHKE OMEILEHHI 1S
CAMOCTOSTETIbHOH PaboThI
0O VUAIOIHKCA

OCHAIEHHOCTE IIOMEIECHHH JUIsT
CaMOCTOSITEBHOM paboThI
oOyUaroNpLcs

Hepequb JIMIONCH3HOHHOT'O
IIporpaMMHOIO oOecrieueHHs

[MoMermeHHe 15 CaMOCTOATENBHOM
paboThl 0GYUAROTIHXCS (MHTATBHBIH
3an Hayuno# GHOTHOTEKH)

Mebens: yuebHas mebenpb
KoMIUIEKT  cIenHaTH3HPOBAHHOH
Me0eTH: KOMITBIOTEPHEIE CTObI
OGopynopaHue: KOMITBIOTEpHAS
TEXHHKA ¢ TOJKIOYCHHEM K
HHpOPMATIHOHHO-
KOMMYHHKAIHOHHOH
«MutepHer H JOCTYIIOM B
SICKTPOHHYIO  HH(OPMAIHOHHO-
00pazoBaTEIbHYIO cpeny
00pa3oBaTENbHOH  OPTaHH3AIHH,
BeG-KaMepH, KOMMYHHKAIHOHHOE
obopyaoBanme, o0cclneuHBaloNce
JOCTYI K CETH  HHTCPHET
(nmpoBo/HOE COCJ[HHEHHE H
OCCIIPOBOJHOE  COENHHEHHE IO
TEXHOJOTHH Wi-Fi)

CCTH

I[O CTVII IICYa THBIM H
SIICKTPOHHBIM

HHQOPMAITHOHHEIM PecypcaM

[MoMermeHre T caMOCTOATETBHOM
paboTel obyuaronuxes (aya. 146 )

MebGenp: yueOHas mebern
KoMIUIEKT  chenHaTH3HPOBAHHOH
MeOeITH: KOMITBIOTEPHBIE CTOJIbI
OGopynopaHue: KOMITBIOTEPHAS
TEXHHKA ¢ TIOJKTIOYEHHEM K
HH(pOPMAI[HOHHO-
KOMMYHHKAT[HOHHOH
«MHTepHET» H  JOCTYIIOM B
SMEKTPOHHYIO  HH(OPMAIHOHHO-
00pazoBaTEILHYIO cpeny
00pazoBaTCIIbHOH — OPTaHH3AIHH,
BeG-KaMephl, KOMMYHHKAIIHOHHOE
oGopynosanue, oleceyHBarONIEe
JOCTYl K CSTH  HHTICPHET
(mporoHOE COCTHHCHHE H
OCCIPOBOJIHOE  COCIMHEHHE 1O
TexHomorHd Wi-Fi)

CCTH

CHCTEMbBI  MPOTPAMMHPOBAHHS
Ha mpikax C++ u Object Pascal
g BO3MOKHOCTBIO
MHOTOTIOITh30 BATETBCKOH
paGoTh




