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1 Ieau n 3agauu M3yYeHU S AUCLHUTLTHHBI (MO/TyJIs)

1.1 Ilesb ocBOEHHU ST T CIHILIHHbI

W3yuuts pacrpefienieHHble MMPOrPpaMMHBIE CHCTEMSBI, IIPHHITHIIEL (PyHKIIHOHHpOoBaHHS P2P
H HHCTPYMEHTHI pabOTHI C CHCTEMAaMH pacIpeelleHHOro peecTpa (OIOKYEHH ) H KPHIITOBAIFOTaMH
(Bitcoin, Etherium, Ton).

1.2 3amaun JUCIHILIHHBI

— OcBoeHHE TEOPETHYECKIX OCHOB ITOCTpoeHUA cucTeM P2P 1 6rnokueiiH.

— M3yueHne OCHOBHBIX MPHHITUITOB (hYHKIMOHHPOBAHHS KPHIITOBAIOT.

— llomydeHHe TIpaKTHYeCKHX HABBHIKOB paboThl B ceTh Bitcoin, Etherium, Ton u
pa3paboTKN BeO-TTPUIIOKEHHI TS B3aMMOZEHCTBHA ¢ OIOKYEHHOM.

— OcBoeHHE 3bIKa IPOr PAMMHPOBAHHM S CMAPT KOHTPakToB Solidity.

1.3 Mecro JHCHHIIHHBI (MOIYJIfA) B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMmbI

Jucumriniia « BIIoKYEeH: TEXHOIOTHH M HHCTPYMEHTHI pa3paboTKIH» OTHOCHTCAK «YacTs,
dbopmIpyeMas yyacTHHKaMH 00pa3oBaTelbHbIX OTHOIIEHHIT» biioka 1 «JIHMCIMITTHHBI (MOIYIIH)»
y4eOHOTO IUIaHA.

1.4 IlepeveHb IJIAHMPYEMbIX Pe3yJIbTATOB O0YUeHHS MO JUCIHHILINHE (MOIYJIIO0),
COOTHECEHHBIX ¢ IVIAHHPYeMbIMH Pe3YJIbTATAMH 0CBOEHH S 00PA30BaTeNbHOI MPOrpaMMbI

WzyueHne pgaHHOI y4eOHOIT JMHCIMIUIMHEI HallpaBIeHO Ha (OpPMHpOBaHHE
OOYYAIOIIUXCS CIEMYIOMNX KOMITETEHI I
I1IK-3 CnocodeH 3P(PpeKTHBHO NPHMEHATh AJITOPHTMHYECKHE H MporpaMMHbIe
pellieHHA B 00JacTH HHPOPMANHOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIl, a
TaK/Ke YIACTBOBATH B HX MPOEKTHPOBAHNH H Pa3padoTke

HIIK-3.1 3raem u npumeHaem coepemeHHble NEXHOI02UI 6bINOJIHEHUA PAdom no
cozdanur (moduguxauuu) u conpoéeoxcoeruro HC
3namo Bozmosicnocmu  cywecmeyiougeii npozpamMmHo-mexHu4eckoii apxumnexmypst @

cucmemMax pacnpeoenesnozo peecmpa
Bosmoosicnocnmiu.  cogpemennblx 1l NEPCREeKMIEHbIY  Cpeocme  pazpabomikii
HPODAMMHBIX NPOOVKINOE, NMEeXHUYECKUX Cpeocme ¢ UCHONb306aH1eM BloKyeiiH

niexHonoeauiii

Memooonoauu pas'pafﬁommz HpocpaMmHoco obecnevenuss U NMeExXHONO2ULL
HpocpaMmupoedria dez;enmpmmoeann blLX clCcIleM

Memoodonozau 1 mexnHonoz2utl NPoeKMUPOSAHUS 1l UCHOTb308aAHUL 6A3 OAHHBIX
pacnpeoeieHH 020 peccmpa

Texunonoouu  evinonHenus pabom no  coz0anuilo  (Moougpurayui)  u
conpogosicoeruio HC c¢ ucnons3o0eanuem bnoxyeiin

Hu CIIPVMEHINbL 1L Mem 00bl npoee oenus aydf {Mmoe Kadecmed
Ocroewl COGPEMEHHBIX ONneparyiiOHHblX Cclcnem

Cogpemennviii omeuecmeennbviil 1 3apybedcHbviil onsvim 6 Hpogeccllon ansHotl
OesinenvHoOCHL



Yuems

Bnaoems

Memoowt u npuemvl anzopummuzayiil ROCMAGIEHHbIX 3aA0aY
Ilpozpammuvie npooykmol O 2paguuecko20 omobpa;ceHiis anzopummoe

Buibpannuiii 23v1K NpOpaMMUp08aHLs, OCODEHHOCHL NPOZPAMMUPOBAHUSL HA
SMOM A3bIKE

Homayuu u npocpammusie npooykmusl 01 2paguueckozo omoopaxceHus
aneopummos

Komnonenmst  npozpammHo-mexuuyeckux —apxumexmyp 6naokueiin cemeil,
cyugecmeyroujie npLIoNcers 1 unmepgheticvl 3aumooeiicmeus ¢ Humul

Texnonozuu NP O2P AMMUPOEAHLIS NPUTOJCEH I g UCNONMb306AHIIEM
pacnpeoeneHH 020 peecmpa

Ocobennocmu v10paHH oIl cpedsl NP OZPaAMMUP OCAHIIS

Hopmamuenvie Ooxymenmul, onpedensioujue mpeboganus K o@opmieHuo
NPOZPaAMMH 020 K0OA

Buipabamvieams eapuanmot peanuzaijuil mpeboegariiii

Henonsz0eams menoowt 1 npuemsl diicOpuUmMmu3atjiiti HOCNIAGITEeHHbIX 3a0ay

Henonvz06ams npoepammuvie HpoOykmsl Ols 2papuyeckozo omoopaxcenus
aAneopummos

17 [ PUMEHAND CHHIH()(IPHIH ble AiicopumnimMsl 6 COOMEENICRIEYIOULIUX obnacmsax

Tucams npozpammusiii K00 Ha ELIOPAHHOM A3bIKE NPOZPAMMUPOCAHUS OIS
pabomwl ¢ broxueiin cemsamu

Henonv306ams evlbpanuyio cpedy npozpammupoeaniis
Ipumensme nyuuiie Mupoesie NPaxmuKi OQopMIeHis HPOZPAMMHOZ0 KOOA

Hcnonvzoeamv 603MoicHOCTIL UMelOUjeiics MeXHUYecKOoll Wil NpopamMmMHoOl
apxumexmypul b61oxuetin ceneil

Ipumensmos KOMIEKMUGHYIO CPedy paspabomiil NPoPAMMHO20 obecneueHus i
crcniemy KOHMpOonsa eepculil

Onpeodenenuie cmanoapnog € obrnacmil Kavyecmed, KOMOpbvM Heobxooumo
cnedoeams Hpu 6bINOAHe UL pabom

Pas’pa6omm PEeamMennioe rnoe ynpaeieHn Kaiecnieom

Cozanacoeanite PecndmMenmnos no ynpasieHuo Kaiyecmeom ¢ 3dinniepecoearHt biMil
CIHIOPOHAMIL

Oyenxa xavecmea i 3 pexmueHocniiL NP 0ZPaAMMHOZ0 K0Oa

Peoaxmupoeariie npoepammuozo xooa



HIIK-3.2

3Hams

Yuems

Ilpedcmaenenue 1 0bcysxcoeHie NIAHa aHATUMUYECKUX pabom

Omeemut Ha GOFIpPOCHL U rpedﬂoafcemm YHacmHuxoe aHaaLmMIYecKoll 2PVFIFbL

Hpoexima
3Haem  KOMNOHEHMblI  CO6PEMEHHBIX  NPOZPAMMHO-MEXHUYECKUX
apxumexkmyp, IQPexmueHo npumeHsem Mmemoost U npUemMbl
anzopummu3 ayuu

Bozmosicnocmu cyuecmeyiougeii npozpammH o-mexHuueckoll apXumexniypol

Bosmooicnocmu  cogpemennsix 1 NEPCHEKMUEHBIY  Cpeocme  paspabomii
NPO2PaAMMHbIX NPOOVKNIOE, NIeXHUYeCKUX Cpeocme

Memooonoauu paspabomxu npopammuozo obecneyenus i MeXHONO2UlL
NpOp aMMUPOBAHS

Memoodonoaint 1 mexuonozii HpPOeKmupoeaniis 1 LUCNOJIb306AHUA baz oanHwvIX

Texnonoeuu  evinonHenus pabom no  coz0anuio  (moougurayui) —u
conpoeodicoeruio HC

Ocroewl COGPEMEHHBIX ONneparyiiOHHblX Cclcnem

Cogpemennuiii omeuecmeennbiii 1 3apybedicHbviili onvin 6 HpopeccloH ansHoil
OesinenvHoOCHL

Memoowt 1 npuemst aneopummuzayjiinl ROCMAGIEeHHbIX 3a0ay
Ipozpammusie npooykmul O 2paguyuecko20 omobpax;ceHs anzopunmoe
Cmanoapmmsie anzopummol i 061aCMIL UX NPUMEHeH1Is

Buibpannviii 2361k npopamMmiupo8attis, ocobeHHOCMiL HpPOoZPAMMUPOBAHUS HA
51OM A3bIKE

Homayuu u npocpammivie npooykmusl 01 2paguueckozo omoopaxceniis
anzopummos

Komnonenmevl  npozpamMmHo-mexHudeckux — apxumexmyp,  cyujecmeymoujiie
HPUTONCEHUS U LUHMepeiicol 63aUMOO0eticnEls ¢ HuMiL

Texnonozuu npozpammuposanis

Ocobennocmu v10paHH oIl cpedsl NP OZPaAMMUP OCAHIIS

Hopmamuenvie Ooxymenmul, onpedensioujue mpeboganus K o@opmieHuo
HNPOZPAMMH 020 KOOA

ocobenHocmetl npenodagaemozo yuebHozo Kypca, OUCYUnIuHsl (Mooyis);

Buipabamovieams eapuannivl peanusaifiii mpeboeariiii



Bnaoems

HIIK-3.3

3Hams

Henonvzoeams memoowt i HpUeMbl diieopunmMu3ayiill HOCNIAGIEeHHbIX 3a0ay

Henonvz0eams npoepammuvie npooykmsl O1s 2paguyeckozo omoopadxceniis
anzopummos

Ipumensms cmanoapmmsie @izopunmMsl 8 COONEENCIMEYIOujLX obaacmsax
TIucams npozpammmsiii KOO Ha ELIOPAHHOM A3bIKE NP OZPAMMUP OBAHUS
Henonv306ams evlbpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiie Mupogvle NPaxMuKLL 0QhopMIeHis HPOZPAMMHOZO0 KOOA

Hcnonvzoeamv 603MoicHOCTIL UMelOUjeiics MeXHUYecKOoll Wil NpopamMmMHoOl
apxumexmypot

Ipumensmos KOMIEKMUGHYIO CPedy paspabomiil NPoPAMMHO20 obecneueHus i
crcniemy KOHMpOonsa eepculil

Onpedenenue cmanoapniog 6 obnacmi Kayecmed, KOMOPbIM Heobxo0umMo
cnedoeams Hpil 6bINONHeHULL pabom

Pas’pa6omka PediamMennioe rio yrpaeieHun Kaiecnieom

Coeznacoeanite PendMenInoe 1o ynpaeieriio Kaiyecmeom ¢ 3dinniepecoearHt biMil
CHIOpPOHAMIL

Oyenxa xavecmea i 3 GexmuerHocniiL Np oZpamMmHozo Kooa

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie u obeyxcoentie Niana aH amumudeckux pabom

Omeemsl Ha 6oONPOCHL U NPeONONHCeHUS VUACHIHUKOE AHAMUMUYeCKOll 2pynnsl

Hpoexima

S pexmuseno npumensem cyujecmeyrouiie npozpammHsle peuieHus U
uHmep heiicol 63aUMO0eUCMEUL ¢ HUMU 6 00Jacmi UHYOpMAUUOHHO-
KOMMYHUKAUUOHHBIX HEXHOI0ZUIL

Bozmosicnocmu cyugecmeyiouyeii npozpammHo-mexHudeckoll apxXunexnypol

Bosmoosicnocmiu  cogpemenHblx 1 NEPCHEeKMIEHbIY  Cpeocme  paspabomki
NPOZPaAMMHbIX NPOOYVKINNO0G, NeXHUYeCKUX CPeocne

Memooonoeuu paspabomxu npozpamMmuozo obecneyenus i MexXHONo2ulL
NpO2p AMMUPOEAH LS

Memoodonoaiut 1 mexuonozii HpPOeKmuUpoeaniis 1 LUCHO/Ib306AHUA ba3z oauHHbIX



Yuems

Texunonoouu  evinonHenus pabom no  co30anuilo  (Moougpurayui)  u
conpoeodicoeruio HC

Ocnoegut COGPEMEHHDBIX ONEPAJIHOHHbIX CLCIIIEM

Cogpemennviii omeuecmeennbiii it 3apybedxcHbviil onsim 6 Npopeccilon ansHoll
OesinieibHOCML

Memoowt u npuemst anzopummuzayjiil ROCMAGIEHHbIX 3a0aY
Ipozpammusie npoOykmsl 015 2paguuecko20 omobpaxiceHiis aieopuUmmos
Cmarnoapmmvsie anzopummbsl 1 001acML UX NPUMEHeHLIs

Buibpannuiii 23v1K NpOpaMMUp08aHLs, OCODEHHOCHL NPOZPAMMUPOBAHUSL HA
5IMOM A3bIKE

Komnonenmer  npocpammuo-mexHudeckux — apxumexmyp,  Cyujecmeyioujie
HPUTONCEHUS 1 LUHmMepeiicsl 63aUMOO0eticIels ¢ HUMLL

Texnonozuu npozpammuposanis

Ocobennocmu evlOpaHHoil cpedsl NP O2PaAMMUP OGAHLIS

Hopmamuienvie oOoxymenmul, onpedensioujue mpeboganus K o@opmieHuo
HNPOZPAMMH 020 K0OA

ocobenHocmeil npenooagaemozo yuebHozo Kypca, OUCyunIuHsl (Mooyis);
Buipabamvieams eapuanmot peanuzaijuil mpeboegariiii

Hcnonvzoeamv memooul 1 npuemst ai2opummu3alLil NOCNIaneHHyx 3a0ay

Henonvz06ams npoepammuvie HpoOykmsl Ols 2papuyeckozo omoopaxcenus
aneopummos

Ipumensms cmanoapmmvie aizopunimMsl 6 COONEENCMEYIouLX obacmsax
Tucams npozpammmsiii KOO HA ELIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Henonv306ams evibpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiie Mupogsle NPAxMuKL 0QopMIeHLs HPOZPAMMHOZ0 KOOd

Hcnonvzoeamv 603MoACHOCHIL UMetOUueiicsa MeXHUYecKOoll Wil NpopamMmHoli
apxumexnyp ol

Ipumensims KOMIeKMUGHYIO CPedy paspabonikil NPoZPAMMHO20 obecneueHus i
cucniemy KOHMpOons eepcuil



Bnaoems P aspabomxa peznamenniog no YupaeneHiio Kauecneom

Coznacoeanite PecnaMenmnoe o yRpasieHuo Kayecimeom ¢ 3dlHmepeco6arH biMil
CHIOPOHAMIL

Oyenxa xavecmea u 3 GexmuerHocniiL NP oZPamMmHozo Kood

Peoaxmupoeaniie npoepammuozo xooa

2. CTpyKTypa U coaep:KaHHe JUCHHUTLTHHBI
2.1 Pacnipeesienne TPyA0E€MKOCTH JUCHHILIHHBI II0 BHIAM PadoT

OO0r1mas TpyI0EMKOCTh AHUCIIUIUIMHBI COCTABISET 3 3a4. efl. (108 yacoB), HX pacIipeielieHHe
10 BHJIaM paboT IpeicTaBIeHO B TaOIHIle

Cemectpbl
Buj yuedHoii padorbl Beero (Jackl)
4aCO0B
3
KonrakTHasi padoTa, B TOM YHCJIE: 28,3 | 28,3
Ay MTOpHBIE 3aHATHSA (BCEr0): 28 28
3aHATH TEKIHOHHOTO THIIA 14 14
JlaGopaTopHBIE 3aHSTHS 14 14
3aHATHS CEMHHAPCKOIO THIIA (CEMHHAPHL,
IIPAKTHYECKHE 3aHATHS)
Il Has KOHTAKTHaA pabdora: 0,3 0,3
KoHTtpois camocrosTensHoi paborsl (KCP)
[Ipomexyrounas arrecrarusg (MKP) 0,3 0,3
CamocTosiTeJIbHAS PadoTa, B TOM YHCJIE: 44 44
Buinonueniie unoueroyans He1x 3a0anuiil a4 44
(nodzomoexa coobuenuil, npesenmayiii)
[loAroToBKa K TEKYIIEMY KOHTPOIIO
Konrpo.ib: 35,7 | 35,7
IloAroTOBKA K 3K3aMeHY 35,7 | 35,7
Jac. 108 108
B TOM YHCJIe
O0mAas TPYI0EMKOCTH KOHTAaKTHasA 28,3 28.3
padoTa
324, e 3 3

2.2 CTpyKTYpa JHCHHILIHHbI
PacrnipeneneHne BHAOB YueOHOH paGOTHI H HX TPYIOEMKOCTH I10 Pa3/ieliaM T CIIHIDIHHEI.
Pazgensl (TeMbl) JUCIMIUIHHEIL, H3YYaEMBIE B 3 CEMECTPE

Ko/nriecTreo 4acos
Ne HanmeHoBaHHe pazJe/loB (TeM) Beds AynuropHan paboTa BHe?;EfT?m
JI I3 JIP CPC
1 2 3 4 5 6 i
1. | Bitcoin 22 4 4 14
2. | Ethereum 31 8 8 15
3. | TON 19 2 2 15




Ko/nriecTBo 1acor
Ne HanmeHoBaHHe Paze/IoB (TeM) Beicii AynmuropHas pabora Bl{es;)y;[ﬁlzr;:man
J 3 JIP CPC

1 2 3 4 5 6 7
HTOI'O mo pasxesiamM M COHILIMHbI 72 14 14 44
KoHrpoms camocTosrensHol paboTsl (KCP)
[IpomexyToyHas artectaims (MKP) 0,3
[ToAroToBKa K TEKYIIEMY KOHTPOIIIO 35,7
Obdmas Tpy10eMKOCTh [0 JHCHHILIHHE 108

Hpumeyanue: JI — nexyuu, I3 — npaxmudeckue 3aHAnn/cemunapst, JIP — nabopamoprsie 3anamui, CPC —

CAMOCINOAINEIbHAA paﬁoma Cﬁ{})@eh‘ﬂﬂ

2.3 Cogep:xanue pasesioB (TemM) THCIHHIIMHbI
2.3.1 3anATHA JEeKIIHOHHOI 0 THIIA

Dopma
Ne HarvieHoE aHMe pazgesia (TeMbI) Coaep:raHie paziesia (TeMBI) TEeRYINEro
KOHTPOJIA
1 2 3 4
Double spending. Cryptocurrency history. Satoshi
| Bitcoin Nakamotp qu]ication. Bitcoin art:hitectu‘re, Network P3
’ safety. BitcoinCash. Cryptographic and distributed
algorithms in Bitcoin.
Bitcoin addresses and wallets, transactions. Bitcoin JS
5 examples. Multisig-addresses. Copay and official client P3
- usage examples. Bitcoin node, network communication.
CLI and RPC interface.
Etherium architecture and project history. Etherium
3. Ethereum Classic. Hierarchcal deterministic wallet, addresses. P3
Etherium smart contracts. Solidity basics.
4. Solidity advanced.
Ethereum tokens. ERC20 smart contracts. ICO. Metamask.
5. Token smart contracts deployment and communication P3
from web application. ERC 721, ERC 1155, NFT
Blockcehain services. Legal regulations of blockchain and
6. : ; , P3
cryptocurrency usage in various countries. DAO. SSI
7. TON TON blockchain. Architecture, components and tools. P3

Ipume yarue: JIP — omyen/3amuma nabopanioptoii padonist, KII - esinonte Hue Kypcogozo npoekida, KP - Kypcoeoii
pabonsl, PI3 - pacyemHo-epaguieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —

mecmuposanie, P3 — peuiertie 3a0ad.

2.3.2 3aHATHSA CeMHHAPCKOT0 THIIA

Her.

Ipume yaruie: JIP — onmuen/Bamumea nabopaniopHoii pabonist, KII - esinonteHue Kypcogozo npoekia, KP - Kypcogoii
pabonst, PI3 - pacyemHo-epaghuieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —

mecmuposeanie, P3 — peuiertie 3adau.

2.3.3 JIaGopaTopHbIe 3aHATHA

PDopma
Ne HanmeHoR aHHe paziea (TeMbI) HanmveHoeaHHe J1a6opaTopHLIX padoT TeRYLIEeT o
KOHTPOJIA
1 2 3 4
1. Bitcoin Bitcoin 1 P3
2. Bitcoin 2 P3
3 Ethereum Ethereum 1 P3




Popma
Ne HaimeHoR aHHe paziea (TeMbI) HaunveHopaHHe J1adopaTopHLIX padoT Telcyl:uero
KOHT] 0711
1 2 3 4
4. Ethereum 2 P3
3 Ethereum 3 P3
6. Ethereum 4 P3
7 Ton P3

Ipume yanue: JIP — omyen/3auuma nabopaniopHoii padonist, KII - esinonteHue Kypcogozo npoekma, KP - Kypcoegoii
pabonwt, PI3 - pacyemHo-epaguieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposane, P3 — peuiertie 3adadu.

2.3.4 IIpumMepHas TeMATHKA KYPCOBBIX PadoT (IIPOEKTOB)
Her.

2.4 IlepevueHb Y1UeOHO-MeTOHIECKOT0 oOecmedeHH /A CAMOCTOATEJIbHOI padoThbl
00YYAIOIIHXCA N0 JUCI[HILIHHE (MOIYJ/II0)

[lepeueHp y4eOHO-METOAHYECKOTO O0ECIIEYeHHS JUCI[HILIHHBI
No Bug CPC T1O BBITIOJTHEHHIO CAMOCTOSTEIBHOM paboThI
1 2 3
1 H3yueHne Meroauueckie yKazaHHS IO OpraHM3allid CaMOCTOSTEIbHOH
TEOPETHYECKOr O paboTh CTYJIEHTOB, YTBEPKIEHHBIE Kaderpoii
MaTrepHaia HH(} OPMAITHOHHBIX TeXHOIOrHi1, mporokorn Nel ot 30.08.2019
2 PernieHre 3amau Meroamieckne yKa3zaHHS IO OpPraHH3allid CaMOCTOSTEIbHOH
paboThI CTYJIEHTOB, YTBEPKIEHHBIE Kaderpoit
HH( OPMAIHOHHBIX TeXHOIOrHi1, mporokorn Nel ot 30.08.2019

Y4eOHO-MeTOAHUYECKHE MaTepHabl I CAMOCTOSTEIBHOH PadOTHl OOYYAIOIMXCS H3
YHCIIa HHBAHIOB U JIHI] C OTPAHHYEHHBIMH BO3MOKHOCTSIMH 370poBbs (OB 3) Ipe1ocTaBIsIOT S
B (hopMax, aJalTHPOBAHHBIX K OrPAaHHYEHHSIM HX 30POBbS H BOCIIPHATHS HH(bOPMAIIHH:

JI71s1 THIL ¢ HapyIIeHH SIMH 3PEHHS:

— B MTe4aTHOM (opMe YBEMHYEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTa,

— B hopMe ayanodaiinia,

— B MeyaTHO# (opme Ha g3bIKe Bpaitns.

JI71s1 THIL ¢ HapyTIEeHNSIMH CITyXa:

— B MeyaTHOIT Gopme,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JI71s1 THIL ¢ HapyIIeHNSIMHA OITOPHO-ABHTAaTEIBHOIO alMlapara:

— B IeyaTHOI opme,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayamnodaiina.

JlaHHBIIT TIepeyeHb MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YaAIOITUXCHL.

3. O6paszoBaTe/ibHbIE TEXHOIOTHH
B coorBercTBHM ¢ Tpebopanmsavu OT'OC B mmporpaMMa AUCIUIUIHHEL IIPeTy CMaTPHBAET
HCIIONb30BaHNe B y4eGHOM IPOoIlecce CIEAYIOMIX 00pa3oBaTebHbIE TEXHOIOTHH: YTEHHE
TEKIUH € HCIIONB30BAHHEM MYIIbTHMEIHITHBIX TEXHOIOTHIT; METOJ] MaJIBIX I'PYIII, pa3top
MPaKTHYeCKUX 3a/[a4 H KeHCOB.



[Ipn 0Oy4eHHH HCITONB3YIOTCS CIEAYIONIHE 00pa30BaTeIbHbIE TEXHOMOTHI:

— TexHomormd KOMMYHHKAaTHBHOTO OOyuYeHHS — HalpaBiIeHa Ha (opMHpoBaHIe
KOMMYHHKAaTHBHOI KOMITETEHTHOCTH CTYIEHTOB, KOTOpas SBILIeTCS 0a30BOH, HEOOXOAUMOMN I
aJlalTaIii K COBPEMEHHBIM YCIOBHSM MeKKYIIb TYPHOH KOMMYHHKAI[HH.

— TexHomorusgd pasHOYpPOBHeBOro (auddepeHIIHPOBAHHOIO) OO0yUeHHS — ITpejIloliaraer
OCYINECTBIIEHIE TTO3HABATEIBHOI MAEITEIbHOCTH CTYJIEHTOB C YYETOM HX HHAHBHAYaIbHBIX
CITOCOOHOCTEH, BO3MOXKHOCTEH H HHTEPECOB, ITOOIMIPSS HX pealTH30BBIBATh CBOH TBOPYECKHIT
noreHIHan. CosmaHie H HCIIONb30BaHHE IHATHOCTHYECKHIX TECTOB SBIISETCS HeOTheMIeMOil
YACTHIO JAHHOI TeXHOIOIHH.

— TexHomorms MOAYIBPHOrO OOYYeHHS — IIpeAyCMaTpHBAaeT JelleHHE COAepKaHHs
JHCIHITINHBI Ha JOCTaTOYHO aBTOHOMHBIE pa3/ielibl (MOMYIIH ), HHTETPHPOBaHHBIE B OOIIHIT KYpC.

— HHpopMmanHOHHO-KOMMYHHKaI[HOHHEIe TexHomornun (MKT) - pacnmipstor pamku
00pa3oBaTeIbHOrO IpoIiecca, IMOBBIIIAS €r0 IMPAaKTHYECKYIO HAIlPaBIEHHOCTh, CIIOCOOCTBYIOT
HHTEHCH(HKAIIMH CaMOCTOATENbHOIT padOTHl yYalHXCS H IIOBBIIIEHHIO ITO3HABATeIbHOM
akTUBHOCTH. B paMkax KT Beiaensrorcs 2 BUa TEXHOIOTHH:

— TexHOIOTHS HCIIONB30BAHHS KOMIIBIOTEPHBIX ITPOrpaMM — TO3BOIIET 3 (heKTHBHO
JIOTIOTTHHTH ITPOIecC O0YyUEHNS SI3BIKY Ha BCEX YPOBHSIX.

— HHTepHeT-TeXHOMOTHH — TIPEJOCTARISIOT IMHPOKHE BO3MOKHOCTH JUISI  TIOHCKa
nHpopMari, pa3padoTKH HayIHBIX MMPOEKTOB, BeleHH HayUHBIX HCCIIEeIOBAHHIT.

— TexHomnornsa MHAMBHIyaTH3aIMH OOyYEeHHS — TIOMOTaeT pealM30BBIBaTh ITHYHOCTHO-
OPHEHTHPOBAHHBII ITOAXOJ, YYHTHIBaS HHAMBHIAYyalbHBIE OCOOEHHOCTH M TOTPeGHOCTH
YYAIHXCL.

— IlpoexkTHast TEXHOIOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE COIHAIBHOrO
B3aHMOJICHICTBHS YYaIl[MXCS C LENbI0 PEIleHHs 3ajaui, KOTopas OIMpeJelsdeTcs B paMKax
MpodecCHOHATBHOI MO OTORKH, BRIIENSI TY HIH HHYIO ITpeIMeTHYIO 00MIacTh.

— TexHonornsa oOy4eHHS B COTPYAHHYECTBE — pealH3yeT HIAECI0 B3aHMHOTO OOyYeHHS,
OCYINECTBISIA KaK HHAMBHAYAIbHYIO, TaK H KO/UIEKTHBHYIO OTBETCTBEHHOCTh 3a PpeEIlEHHE
yUeOHBIX 3a][ay.

— HrpoBas TeXHONOrHsA — MO3BOJIIET Pa3BHBaTh HABBIKH PACCMOTPEHHS Psfa BO3MOKHBIX
CIIoco0OB pellieHHs Mpo0ieM, aKTHBH3UPYS MBIIINIEHHE CTYAEHTOB M PacKpbIBas JIMTYHOCTHBIT
ITOTEHINAN KaKJJ0T0 YUaITeTOCH.

— TexHoTOrHS pasBHTHSI KPHTHYECKOIO MBIIDIEHHSA — CIIOCOOCTBYET (hOPMHPOBAHHIO
PasHOCTOPOHHEH IMYHOCTH, CIIOCOOHOI KPHTHYECKH OTHOCHTHCS K HMH(OPMAIIHH, YMEHHIO
oTOHpaTh HH(OPMAIIHEIO JUTS PellleHHs ITOCTaBIIEHHOM 3a[auH.

KoMruiekcHOe HCITOIB30BaHHE B YUeOHOM IIpoOIlecce BCEX BBIINIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIMPYIOT JIHYHOCTHYIO, HHTEIUIEKTYalbHYH) aKTHBHOCTh, Pa3BHBAIOT II03HABATEIbHBIE
TIPOIECCHI, CITOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHIMIT, KOTOPHIMH JOJDKeH o0majgaTh
OYIIYIIHH CIIEIHAIIHCT.

OCHOBHBIE BHIBI HHTEPAKTHBHBIX 00pa30BaTeNbHBIX TEXHOIOIHH BKIIFOYAIOT B CE0S:

— paboTa B MaJbIX TPYIITAX (KOMaHJIe) - COBMECTHAs AeSATEbHOCTh CTYAEHTOB B IPYIIIE MO/
PYKOBOJICTBOM JIHjIepa, HalIpaBIIeHHAas Ha pellleHIe 00MIeit 3a1aun ITyTéM TBOPUYECKOTO CIIOKEHHS
Pe3yIbTaTOB HHAMBHAYAIBHOH palOTHl WISHOB KOMAHABI C JIEeHHEM IIOMTHOMOYHH U
OTBETCTBEHHOCTH;

— TPOEKTHas TEXHOIOTHS - HHANBHIYaIbHasl WIH KOJUIEKTHBHAS JIeSTeIbHOCTh 110 0TO0pY,
pacrpeieIeHHIO H CHCTeMaTH3al[HH MaTepHala IO OIpeelIeHHOI TeMe, B pe3ylbTaTe KOTOPOH
COCTaBIISETCS IIPOEKT;

— aHaTH3 KOHKPETHBIX CHTYAI[HH - aHAIM3 pPeallbHbIX ITPOOIEMHBIX CHTYaIlHi, MMEBIIIX
MeCTO B COOTBETCTBYIOMIeH oOmacTH IMpodeccHOHANMbHOI AeSTeIbHOCTH, H ITOHCK BapHAHTOB
JIYYIIX PEIIeHHI;



— Pa3BHTHE KPHUTHYECKOTO MBIIUIEHHS — 00pa30oBaTeIbHas AesTeNbHOCTD, HallpaBlIeHHAS Ha
Pa3BHTHE Yy CTYAEHTOB Pa3yMHOTr0, pe(IeKCHBHOIO MBIIUIEHHS, CIIOCOOHOTO BBIIBHHYTH HOBBIE
HJIEU U YBUAETh HOBBIE BOSMOKHOCTH.

[Toxoxm pa3dopa KOHKPETHBIX 3ajlay H CHTYAIHIT IITHPOKO HCITONb3YeTCs KakK MperoiaBaTelieM,

TaK M CTyJAeHTaMH BO BpeMs JIeKIil, 17a00opaTOPHBIX 3aHATHIL H aHAIH3a Pe3yIbTaToB
CaMOCTOSATEIBHOI PabOTH. DTO 00YCIOBIEHO TEM, UTO ITPH HCCIEIOBAHIN H PENIEHNH KasKIoit
KOHKPETHOII 3a7laul HMeeTcsl, KaK IPaBHITIO, HECKOIBKO METOJIOB, a 3T0 TpedyeT pa3bopa i
OLIEHKH I[eJI0H COBOKYITHOCTH KOHKPETHBIX CHTYaITHii.

KOJIHYECTBO
Hcnoib3yeMble HHTEPAKTHBHBIE 00pa3oBaTelIbHbIE
CemecTp | Bua 3ansitus . HHTEePAKTHBHBIX
TeXHOJOTHH
4aCcoB
[IpakTHyeckue 3aHATHS B pexImMax
3 JIP B3aHMOJIEHCTBUS «IIPEINOAABAaTENb — CTYAEHT» H 10
«CTYICHT — CTYIACHT »
Hroro 10

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3aHAnuA/cemunapst, JIP — nabopamoprvie 3anamua, CPC —
camMocmoameNbHAA paboma cnyoeHma

Tembl, 3aaHHs M BOIPOCHL A CaMOCTOSITENBHOH padoThl MPH3BAaHbI CHOPMIIPOBATH
HaBBIKH TIOHCKa HH(pOpPMAIMH, YMEHHSI CaMOCTOSITENIbHO pPacIHpATh H YIIIyOlsATh 3HAHHA,
TTOITyYEHHBIE B XOJIe JIEKITHOHHBIX U MPAKTHYEeCKHX 3aHSTHII.

[Moxox pa36opa KOHKPETHBIX CHTYAIHiT ITHPOKO HCIIONb3YeTCsI KaK MperofaBaTeleM, TaK
U CTyZIEHTaMH TIPH TTPOBEJAEHHH aHATH3a Pe3yIbTaTOB CaMOCTOSTEIBHOI paboTHI.

JUms mIp ¢ OrpaHHYeHHBIMH BO3MOMKHOCTSIMH 3J[OPOBbSI IPEAYCMOTPEHA OpTaHM3aI[isg
KOHCYJbTAIMI C HCIIOMb30BAHHEM 3IEKTPOHHOM TTOYTHI.

JU1s1 THIL ¢ HapyTIeHH SIMH 3PEHH ST

— B ITe4aTHOMH (hopMe YBEMHUEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA.

JU1st TuIL ¢ HapyTeHHsIMH CITyXa:

— B MeyaTHOIT opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JU1st TuIL ¢ HapyTeHHSIMH OITOPHO-ABHIaTeIBHOTO arliapara:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO TIOKYMEHTA.

JUIs Il ¢ OrpaHMYEeHHBIMH BO3MOXKHOCTSIMH 3J{OPOBbSI TIPEAYCMOTpPEHa OpTaHM3aIlis]
KOHCYJIbTAIMIT C HCIIOJb30BAHHEM 3IeKTPOHHOM ITOYTHI.

JlaHHBIH TIepeueHh MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YAIOIIUXCAL.

4. OueHoYHbIEe M METOAHYECKHE MATEePHAJIBI
4.1 OneHounble cpeAcTBa Il TEeKYIIEro KOHTPOJIS  YCIEBAeMOCTH H
NPOMEKYTOUHOMH ATTECT AN

O1leHOYHBIE Cpe[CTBa ITpefHa3HAYeHbl JIT KOHTPOIS H OIEHKH 00pa3oBaTelbHBIX
JOCTHKEeHHIT OOYYaroIMXCs, OCBOMBIIMX IIPOrpaMMy Y4YeOHOH HCIIMILUIMHBI «Ha3BaHHE
JIHCITHTUTHHEL» .

Or1leHOYHbBIE CPECTBA BKIFOYAET KOHTPOIbHBIE MaTepHAIbl IS MPOBEACHHS TeKYIero
KOHTPOJIsAA B popMe 3a1aHHIT MPOMEKYTOUHOH aTTecTAMH B OpMe ITPOeKTa K SK3aMeHY.



OlleHOYHBIE CpEeACTBA JUISI HHBAIMAOB W JIHMI[ C OTPAaHHYEHHBIMH BO3MOJKHOCTSIMH
30POBb S BRIGHPAIOTCS ¢ YUETOM HX HHANBHIYAIbHBIX TICHXO(PU3HUECKIX 0COOEHHOCTEI.

— ITPH HEOOXOANMOCTH HHBAIHIAM H JIHI[aM C OTPAHHYeHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI
MPeIOCTaBIISETCS JOMOMHUTEIFHOE BpeMsI TSI IMTOATOTOBKH OTBeTa Ha SK3aMeHe;

— IIPH TIPOBEJIEHHH TIPOILIEAYPHI OLlEHHBAHHUS PEe3YyIbTaTOB OOYUEHI S HHBAIIMIOB H JHIL C
OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBbS IIPeyCMAaTPHBAETCS HCIIONb30BAHHE TEXHHYECKIX
CPeAcTB, HEOOXOMMMBIX HM B CBSI3H C HX HHAHBHIYAIBHBIMU OCOOEHHOCTSIMH ;

— TIPH HEOOXOAUMOCTH 1T OOYYAIOIIMXCS ¢ OrPaHYEHHBIMH BO3MOYKHOCTSIMH 3]TOPOBbSI
H HHBAIMIOB IPOIEAypa OlLEHHBAHHUS pe3yJIbTaTOB OOYUEHHSI 110 JUCIHMIUIHHE MOXKET
MTPOBOAUTHCS B HECKOIIBKO 3TATIOB.

[Iporienypa OIEHHBAHHA Pe3yIbTaTOB OOYUEHHS HHBAHAOB H JIHI[ C OTPaHHYEHHBIMI
BOSMOYKHOCTSIMH 3[0POBbSI TI0 AMCIFOUIMHE (MOAYIIO) IpedyCMaTpHBAaeT IIPeIOCTABIIEHIE
nHpopMaIu B GopMax, amalTHPOBAHHBIX K OTPAHHYEHHSAM HX 3J0POBbS H BOCIIPHSTHS
nHpopMarm:

JU1s1 TuIL ¢ HapyTHeHHSIMH 3PEHI S

— B ITe4aTHOH (hopMe YBETHUEHHBIM IIPH(TOM,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO TIOKYMEHTA.

JU1s1 TuIL ¢ HapyTIeHHSIMH OITOPHO-IBHTaTeIFHOTO arliapara:

— B MevyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTa.

JlaHHBIH TIepeueHh MOkKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YAFOIHXCHL.

CTPYKTYpa olIeHOUHBIX CPEJACTB sl TeKYllell H MPoMesKYTOYHOIl aTTecTaIiu

Kon HanmeHnosaHHe
No | KoHTpoiHpyemble pa3fenbl (TeEMbl) | KOHTP OJHPY EMOH OLIEHOYHOI'0 CPEJICTBA
/I JHCIHIUIHHBI * KOMITETEHI [HH Te i KOHTD OMTh TIpomexyTouHasA
(HJIH ee JacTH) I iR aTTecTaLHA

s g JlabopamopHasn Bonpoc na sxzavene |-

! Bitcoin k3 paboma -2 9
JlabopamopHasn Bonpoc na sx3amene

2 | Ethereum K3 paboma 3-6 10-21
3 | TON IIK-3 ifg;‘i 2”;0‘0 i Bonpoc na sxsavene 22

HoxasaTe.Jm, KPHTEPHHA H IIKAJIA OICHKH C(l)O])MHpOBaHHle KOMIeETeHIH i

CooTBeTcTBHE IMOPOrOBOMY VPOBHIO OCBOEGHHS KOMIIETEHI[HIT IIIaHHPYEeMBIM
pesynbraTaM oOyueHHS H KPUTEPHSM HX OIIeHHBAaHHA (OLIEHKaA: Y0BJIETBOPHTENbHO /3a4TEH0):
IIK-3 CnocodeH 3pPpexTHBHO NPHMEHATh AJITOPHTMHYECKHE H MporpaMMHbIe
pellieHHsA B 00JacTH HHPOPMANHOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIl, a

TaK/Kke YIACTBOBATH B HX MPOEKTHPOBAHHH H Pa3padoTke

HIIK-3.1 3naem u npuMeHAem coepem eHHble MEXHOI02UI 6bINO0JIHEHUA Padon no
cozdanur (moduguxauuu) u conposodxcoeruo HC
3namo Bozmosicnocmut  cywecmeyiougeii npozpamMmHo-mexHuyeckoil apxumexmypst @

cucmemMax pacnpeoenesHHozo peecmpa



Yuems

Bosmooxcnocmu  cogpemenHbIX 1l NepCneKmileHbIX  cpedcme  paspabomku
HPOSPAMMHBIX HPOOYKINIOE, MeXHUYECKUX CPeOCe ¢ UCHONb306aHeM DloKdeliH
nmexHonoealiil

Memooonoauu pagpa6omm4 HpocpaMmHoco obecnevenuss U NMeExXHONO2ULL
HpocpaMmupoedria dez;enmpmmoe&nn blLX clCcIleM

Memoodonozau 1 mexnHonoz2utl NPoeKMUPOSAHUS 1l UCHOTb308aAHUL 6A3 OAHHBIX
pacnpeoeieHH 020 peccmpa

Texnonooauu  evinonHenus pabom no cosz0anur  (Moouguxayul) U
conpoeoxcoenuio HC ¢ ucnonv3oeaniiem 6noxyetin

Huempymenmot 1 Memoost npoeedeniiss ayounoe Kauecmeda
OcHoebl cogpeMeHHbIX ONePaljlioHH bIX CliCTeM

Cogpemennviii omeuecmeennbviil 1 3apybedcHbviil onsvim 6 Hpogeccllon ansHotl
OesinenvHoOCHL

Memoowt 1 npuemst aneopummuzayjiinl ROCMAGIEeHHbIX 3a0ay
Ipozpammusie npooykmul O 2paguyuecko20 omobpax;ceHs anzopunmoe

Buibpannviil 23v1K NpOZPAMMUP 0BAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL HA
SMOM A3bIKE

Homayuu u npocpammusie npooykmusl 01 2paguueckozo omoopaxceHis
anzopummos

Komnonenmst  npocpammuo-nmexuuyeckux —apxumexmyp 6noxueiin cemeil,
cyugecmeyioujie npLlodceriis u unnmepgeiicsl 3aumooeiicmeus ¢ Humu

Texnonozauu NP O2p AMMUPOBAHLS NPUTOJHCEHUIL c UCNOTb308AHIIEM
pacnpeodeieHH 020 peecmpa

Ocobennocmu vlOpaHHoil cpedsl NP OZPaAMMUP O8AH1IS

Hopmamuienvie oOoxymeHnmul, onpedenswowue mpeboganus K o@opmieHio
NPOZPAMMH 020 K0Od

Buipabamvieams eapuanmol peanuszaiui mpeboegariiii

Henons30eams memoowt u Hpltiembl diicOpummu3atjiiti HOCNIAGNEeHHbIX 3a0ay

Henonvz0eams npoepammuvie npooykmsl O1s 2paguyeckozo omoopadxceniis
anzopummos

szmeuﬂmb CF!I(IH@GPH.’,HMQ AlicopunimMosl € COONEENICINEYVIOUfLIX obnacmsax

Iucams npozpammubsiii K00 Ha ELIOPAHHOM A3bIKE NPOZPAMMUPOCAHUS OIS
pabomwt ¢ broxueiln cemsamu



Bnaoems

HIIK-3.2

3Hams

Henonvz306ams evlbpanuyio cpedy npozpammupoeaniis
Ipumensmo nyuuiue Mupogsie NPaxmuKiL OQopMieHiss Hp0ZPAMMHOZ0 KOOd

Hcnonvzoeamv 603MoicHOCHIL UMeOujeiicss MexXHUYecKoll Wil NpopaMMHOll
apxumexmypul baoxyetin cenieil

Ipumensmos KOMIEKMUGHYIO CPedy paspabomxil NPoZPaAMMHO20 obecneueHus i
cucnemy KOHMpOons eepculil

Onpedenenue cmanoapmog ¢ obrnacmiu Kayecmed, KOMOPbvIM HeobX00UMo
cnedoeams Np 6bINOAHeHLL pabom

Pmpafiomxa PeciamMennios o yrpaeieHn Kaiecnieom

Coanacoeanite peciamMennoe no YHNpdeieHuno Kaiecmeom ¢ 3aiiHniepeco6arnt biMid
CHIOPOHAMIL

Oyenxa xavecmea u 3P GexmueHocniiL HpoZpammHozo Kooa

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie u obcyxcoentie Niana aHanuimudeckux pabom

Omeemsl Ha GONPOCHL U NPeONONCeHUS VUACHIHUKOE AHAMUNIUYECKOll 2pYynnbl

npoexma
3Haem  KOMNOHEHMbI  CO6PEMEHHBIX  NPOZPAMMHO-HIEXHUUECKUX
apxumexkmyp, IP@ekmusHo npumeHsem Memoovl U  NpPUEMbL
@120pUmMMU3 AUUU

Bosmootcnocmu cyugecmeayrowyeii npozpammH o-mexHu4eckoll apxumexnypol

Bosmoosicnocmiu  cogpemenHblx 1 NEPCHEeKMUEHbIX  Cpeocme  pazpabomkii
NPO2PAMMHbIX NPOOVKNO08, NeXHUYeCKUX Cpeocme

Memoodonozuu paspabomxu npopamMmuozo obecneyenus U MeXHONOo2ull
NPO2P AMMUPOCAH LS

Memoodonoziut 1t mexunonozii HpPOoeKmuUpPO6aRUA 1 LUCHONIb306AHUA ba3z oanHbIX

Texunonoouu  evinonHenus pabom no  coz0anuilo  (moougurayui)  u
conpoeodicoeruio HC

Ocnoeol COGPEMEHHDBIX ONEPAJILOHHbIX CLCHIEM

Cogpemennuiii omeuecmeennbiii 1 3apybedicHbviil onvim 6 Npopecclon ansHotl
OesinebHOCHIL

Memoowt u npuemst anzopummuzayiil ROCMAGIEHHbIX 3a0aY
Ilpozpammusie npodykmul 08 2paguHecko20 oNobPaXCeHUs an2OPUNIMOE

Cmarnoapmmvsie anzopummsl 1 001acml UxX HPUMEeHeHs



Ymems

Bnaoems

Buibpannuiil 23v1K NpOZPAMMUP 08AHLIS, OCODEHHOCMIL HPOZPAMMUPOBAHUSL HA
SMOM A3bIKE

Homayuu u npocpammusie npooykmusl 01 2paguueckozo omoopaxcenus
anzopummos

Komnonenmer  npocpammuo-mexHudeckux — apxumexmyp,  Cyujecmeyioujie
HPUTONCEHUS 1 LUHmMepeiicsl 63aUMOO0eticIels ¢ HUMLL

Texnonozauu npozpammuposanis

Ocobennocmu evlOpaHHoil cpedsl NP O2PaAMMUP OGAHLIS

Hopmamuenvie oOoxymenmul, onpedensioujue mpeboganus K o@opmieHio
HNPOZPAMMH 020 K0OA

ocobeHHocmetl npenodagaemozo yuebHo2o Kypca, OUCYUnIuHbL (MOOYs);
Buipabamvieams eapuanmot peanuzaijuil mpeboegariiii

Hcenonv3oeamv memooul 1 npuemsl ai2opummU3aljLil NOCHIAGIeHHbIX 3a0ay

Henonvz06ams npoepammuvie HpoOykmsl Ols 2papuyeckozo omoopaxcenus
aAneopummos

Ipumensms cmanoapmmvie aizopunimMsl 6 COONEENCMEYIouLX obacmsax
Tucams npozpammmsiii KOO Ha GLIOPAHHOM 3bIKE NP OZPAMMUP OBAHLS
Henonv306ams evibpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuie Mupogsle NPAKMUKL OGOPMIEHLISL HPOZPAMMHOZ0 KOOd

Hcnonvzoeamv 603MoACHOCHIL UMetOUueiicsa MeXHUYecKOoll Wil NpopamMmHoli
apxumexnyp ol

Ipumensms KOMIEKMUGHYIO CPedy paspabonikii NPopamMmMHo2o obecnedeHus i
cucniemy KOHMpOons eepcuil

Onpedenenue cmanoapmog ¢ obrnacmiu Kayecmed, KOMOPbvIM HeobX00UMo
cnedoeams Np 6bINOAHeHLL pabom

P(IBp(I6OH£Kﬂ PeciamMennios o yrpaeieHn Kaiecnieom

Coanacoeanite PECNAMEHNTNOE FI0 YHPAGNEeHUIO KAYeCtneoM ¢ 3AlUHepecO6aHH biMLL
CHIOPOHAMIL

Oyenxa xavecmea u 3P GexmueHocniiL HpoZpammHozo Kooa



HIIK-3.3

3Hams

Yuems

Peoaxmupoeaniie npoepammuozo xooa
Ilpeocmasnentie u obcyxcoentie Niana aH AmUMuYeckux pabom
Omeemsl Ha ONPOCHL U NPeONONHCeHUS VUACHIHUKOE AHAIUMUYeCKOll 2pynnsl

Hpoexida

S pexmuseno npumensem cyujecmeyrouiie npozpammHble peuieHus U
uHmep heiicol 63aUMO0€UCMEUL ¢ HUMU 6 00aacmu UHYOPMAUUOHHO-
KOMMYHUKAQUUOHHBIX MEXHOI02UIL

Bosmootcnocmu cyugecmeayrouyeii npozp aMmmHo-mexHu4eckoll apxumexnypsl

Bosmoosicnocmiu  cogpemennblx 1 NEPCHEKMUEHBIY  Cpeocme  paspabomkii
NPOZPAMMH bIX NPOOYKNIOE, NIeXHUYeCKUX CPeoCcne

Memoodonoeuu paspabomxu npozpammuozo obecneyenus U MeXHONO2ULL
NpOop aMMUPOBAH LS

Memoodonoziut 1 mexuonozuit HPOeKmUpoeanis 1 UCHONIb306AHUA baz oanHbIX

Texnonooauu  evinonHenus pabom no cosz0anur  (Moouguxayul) U
conpoeodicoernuio HC

Ocnoegwl COGPEMEHHBIX ONeEPayiiOHH bIX CLUCHEM

Cogpemennuiii omeuecmeennbiii 1 3apybedxcHbviii onvint 6 Npogheccion ansHoil
OesinenvHoCIL

Memoowl u npremst anzopummuzayiiil NOCMAGIeHHbIX 3a0ay
Ipozpammusie npooykmuvl ONsL 2paguUecko20 onobpa;ceHUs anzopunmoe
Cmanoapmmubsie anzopunmmul 1 06aacmi UX NpUMeHeH1s

Buibpannviii 2361k NpoZpamMmupo8anis, 0cobeHHOCML HpOoZPAMMUPOBAHUS HA
5IMOM A3bIKE

Komnonenmevl  npozpamMmHo-mexHudeckux — apxumexmyp,  cyujecmeymoujiie
HPUTONCEHUS U LUHMepeiicol 63aUMOO0eticnEls ¢ HuMiL

Texnonozuu npozpammuposanis

Ocobennocmu v10paHH oIl cpedsl NP OZPaAMMUP OCAHIIS

Hopmamuenvie Ooxymenmul, onpedensioujue mpeboganus K o@opmieHuo
HNPOZPAMMH 020 KOOA

ocobenHocmetl npenodagaemozo yuebHozo Kypca, OUCYUnIuHsl (Mooyis);

Buipabamovieams eapuannivl peanusaifiii mpeboeariiii



Bnaoems

Henonvzoeams memoowt i HpUeMbl diieopunmMu3ayiill HOCNIAGIEeHHbIX 3a0ay

Henonvz0eams npoepammuvie npooykmsl O1s 2paguyeckozo omoopadxceniis
anzopummos

Ipumensms cmanoapmmsie @izopunmMsl 8 COONEENCIMEYIOujLX obaacmsax
TIucams npozpammmsiii KOO Ha ELIOPAHHOM A3bIKE NP OZPAMMUP OBAHUS
Henonv306ams evlbpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuiie Mupogvle NPaxMuKLL 0QhopMIeHis HPOZPAMMHOZO0 KOOA

Hcnonvzoeamv 603MoicHOCTIL UMelOUjeiics MeXHUYecKOoll Wil NpopamMmMHoOl
apxumexmypot

Ipumensmos KOMIEKMUGHYIO CPedy paspabomiil NPoPAMMHO20 obecneueHus i
crcniemy KOHMpOonsa eepculil
Paspabomxa peznamenniog no ynpaenenisio xavecneom

Coeanacoeanite PecidmMenmnios Fio YHpaelierHin Kaiecmeom ¢ 3diHnepecoearHt biMil
CIHIOPOHAMIL

Oyenka xauecmea i 3hhexmiieHoOCHILL NPOZPAMMHOZ20 KOOA

Peoaxmupoeariie npoepammuozo kooa

CooTBeTcTBHE 0a30BOMY _ VPOBHK0 OCBOSHHS KOMIIETEHIMHIl  IDIAHHPYEMBIM
pesyibTaTaM 00y4YeHHS H KPHTEPHSM HX OIEHHBAHHS (OIL[EHKa: XOPOIIIO /32UTeH0):

ITK-3

HIIK-3.1

3Hams

CnocobeH 3Q@ekTHBHO NPHMEHSTh AJITOPUTMHYEeCKHEe H TMPOrpaMMHbIe
pellieHHs B 00JacTH HHQPOPMANHOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIl, a
TaK/Ke YIACTBOBATH B HX MPOEKTHPOBAHNH H Pa3padoTke

3Haem u npumenAaem co6peMeHHble MeXHON0UU 6bIN0IHEHUA PADOom Nno
cozdanurw (moduguxkauuu) u conpoeoxcoeruw HC
Ha bazoeom ypoeHe 603MOMCHOCHIU CYUecnyoueil Npo2p amMmHO-NexXHUYecKoll
apxXumexmypul € cucmemax pacnpeoeyeHHozo peecmpda

Bosmooxcnocmiui  cogpemeHHbIX 1l NepCcnexmileHbIX  cpedcme  paspabomkil
HPOSPAMMHBIX HPOOYKNIOE, MeXHUYECKUX CPeOCE ¢ UCHONb306antem blokyelin
nmexHonoealiil

Memoodonoeu pﬂ?pﬂ60ﬂ£1{'1£ HpocpaMmHoco obecnevenuss U MeXHONO21ULL
HPOocpaMmMupoedria der;emupmugoeauu blX clcieM

Memoodonozeu 1 mexHonoz2utl NPoeKMUPOBAHUS 1 UCHOTb308aAHUL 6a3 OAHHBIX
pacnpeodeneHHo2o peccmpa



Yuems

Texunonoouu  evinonHenus pabom no  co30anuilo  (Moougpurayui)  u
conpogodicoeruiio HC c¢ ucnons3o8anuem bnoxyeiin

Huempymenmot u memoost npoeedenis ayounioe Kavecmea
OcHoebl coO6PeMeHHbIX ONepaljLIOHH bIX Clicem

Cogpemennuiii omeuecmeennbiii 1 3apybedicHbviil onvim 6 Npopecclon ansHotl
OesinebHOCHIL

Memoowt u npuemvl anzopummuzayiil ROCMAGIEHHbIX 3aA0aY
Ilpozpammusie npodykmul 08 2paguHecko20 oNobPaXCeHUs an2OPUNIMOE

Buibpannuiii 23v1K NpOpaMMUp08aHLs, OCODEHHOCHL NPOZPAMMUPOBAHUSL HA
5IMOM A3bIKE

Homayuu u npocpammusie npooykmusl 01 2paguueckozo omoopaxceHus
aneopummos

Komnonenmst  npozpammuo-mexuudeckux —apxumexmyp 6aokueiin cemeii,
cyugecmeyroujie npLIoNcers 1 unmepgheticvl 3aumooeiicmeus ¢ Humul

Texnonozuu NpO2p aMMUPOBAHLIS NPUTOJHCEHUIL c 1CNONb308AHIEM
pacnpeoeneHHo2o peecmpa

Ocobennocmu v10paHH oIl cpedsl NP OZPaAMMUP OCAHIIS

Hopmamuenvie ooxymenmul, onpedensiouje mpeboganus K o@opmieHuo
NPOZPaAMMH 020 K0OA

Buipabamvieams eapuanmot peanuzaijuil mpeboegariiii

Henonvz0eams memoowt u HplLemsl diieopummisaytitl HocniaGieHHsblx 3aday

Henonvz06ams npoepammuvie HpoOykmsl Ols 2papuyeckozo omoopaxcenus
aneopummos

17 [ PUMEHAND CHHIH()(IPHIH ble AiicopumnimMsl 6 COOMEENICRIEYIOULIUX obnacmsax

Iucams npozpammusiii kK00 Ha EvIOPAHHOM A3bIKE NPOZPAMMUPOCAHUS OIS
pabomwl ¢ broxueiin cemsamu

Henonv306ams evlbpanuyio cpedy npozpammupoeaniis
Ipumensmo nyuuiie Mupogvle NPaxMuKLL 0QhopMIeHis HPOZPAMMHOZO0 KOOA

Hcnonvzoeamv 603MoicHOCTIL UMelOUjeiics MeXHUYecKOoll Wil NpopamMmMHoOl
apxumexmypul boxueiin cemeii

Ipumensmos KOMIEKMUGHYIO CPedy paspabomiil NPoPAMMHO20 obecneueHus i
crcniemy KOHMpOonsa eepculil



Bnaoems

HIIK-3.2

3Hams

Onpedenenue cmanoapmoe ¢ obrnacmiu Kavyecmed, KOMOPbvIM HeobXoouUMo
cnedoeams Hpii 6bINOAHeHUL pabom

Pmpafiomxa PeciamMennios o yrpaeieHn Kaiecnieom

Cozanacoeanite peciamMennioe no YNpdeienilo Kaiecmneom ¢ 3aiiHniepecoearnt bl it
CHIOPOHAMIL

Oyenxa xavecmea u 3P GexmueHocniiL HpoZpammHozo Kooa

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie u obcyxcoentie Niana aHanuimudeckux pabom

Omeemsl Ha ONPOCHL U NPeONONHCeHUS VUACHIHUKOE AHAIUMUYeCKOll 2pynnsl

npoexma
3Haem  KOMNOHEHMbI  CO6PEMEHHBIX  NPOZPAMMHO-HIEXHUUECKUX
apxumexkmyp, IP@ekmueHo npumeHsem Memoosl U  NPUEMbl
AIZOpUMMU3 AYUU

Bosmootcnocmu cyugecmeayrowyeii npozpammH o-mexHu4eckoll apxumexnypol

Bosmoosicnocnmiu.  cogpemennblx 1l NEPCREeKMUEHBIY  Cpeocme  paspabomkii
NPOZPAMMHbIX NPOOYKNIO8, NIeXHUYeCKUX CPeocne

Memoodonozuu paspabomxu npopamMmuozo obecneyenus U MeXHONOo2ull
NpO2p aMMUPOBAHLA

Memoodonoziut 1t mexunonozii HpPOoeKmuUpPO6aRUA 1 LUCHONIb306AHUA ba3z oanHbIX

Texunonoouu  evinonHenus pabom no  coz0anuilo  (Moougurayui)
conpoeodicoeruio HC

Ocnoeol COGPEMEHHDBIX ONEPAJILOHHbIX CLCHIEM

Cogpemennuiii omeuecmeennviii 1 3apybedchbviii onsim 6 Npogecclon ansHoil
OesinebHOCHIL

Memoowt u npuemvl anzopummuzayiil ROCMAGIEHHbIX 3aA0aY
Ilpozpammusie npodykmul 08 2paguHecko20 oNobPaXCeHUs an2OPUNIMOE
Cmanoapmmusie anzopummsl 1 06aacniu UX NpUMeHeH1s

Buibpannuiii 2361k NpOZPAMMUP0BAHLIS, OCODEHHOCMIL HPOZPAMMUPOBAHUS HA
SMOM A3bIKE

Homayuu u npocpammusie npooykmusl 01 2paguueckozo omoopaxcenus
aAneopummos

Komnonenmer  npocpammuo-mexHudeckux — apxumexmyp,  Cyujecmeyioujie
HPUTONCEHUS 1 LUHmMepeiicsl 63aUMOO0eticIels ¢ HUMLL



Ymems

Bnaoems

Texnonozauu npozpammuposanis

Ocobennocmu vlOpaHHoil cpedsl NP O2PAMMUP OBAHLIS

Hopmamuenvie oOoxymenmul, onpedensioujue mpeboganus K o@opmieHio
HNPOPAMMH 020 K0OA

ocobeHHocmetl npenodagaemozo yuebHo2o Kypca, OUCYUnIuHbL (MOOYs);
Buipabamvieams eapuanmot peanuzaui mpeboegariiii

Hcenonv3oeamv memooul 1 npuemsl ai2opummU3aljLil NOCHIAGIeHHbIX 3a0ay

Henonvz06ams npocpammuvie npooykmsl 015 2paguyeckozo omoopaxcenis
aAneopummos

Ipumensms cmanoapmmsie aizopunmsl 8 COONEENCMEYIOuLX obnacmsax
Tucams npozpammmsiii KOO Ha GLIOPAHHOM 3bIKE NP OZPAMMUP OBAHLS
Henonvz06ams evlbpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuie Mupogsle NPAKMUKL OGOPMIEHLISL HPOZPAMMHOZ0 KOOd

Hcnonvzoeamv 603MoiCHOCHIU UMeOujeiics MexXHUYecKoll Wil NpopamMmHoll
apxumexmyp vl

Ipumensmos KOMIEKMUGHYIO CPedy paspabonikil NPoZpamMmMHo2o obecnedeHus i
cucniemy KOHMpOoa eepculil

Onpedenenue cmanoapmoe ¢ obrnacmiu Kavyecmed, KOMOPbvIM HeobXoouUMo
cnedoeams Hpii 6bINOAHeHUL pabom

P(IBp(I6OH£Kﬂ PeciamMennios o yrpaeieHn Kaiecnieom

Cozanacoeanite PEeCNAMeENTINOoE Fo YRPAGNeHIo Ka4ecrneéoM ¢ 3AalHnepecO6aHH biMiL
CHIOPOHAMIL

Oyenxa xavecmea u 3P GexmueHocniiL HpoZpammHozo Kooa
Peoaxmupoeaniie npoepammuozo xooa
Ilpeocmaenentie u obcyxcoentie Niana aHanuimudeckux pabom

Omeemst Ha GOHpPOCHL U r&oedﬂo:)fcemm VHacnmHuxKoe ananumii4eckoil 2PVFIFbL
Hpoexma



HIIK-3.3

3Hams

Yuems

Sppexmusno npumensem cyujecmeyrouiie npozpammHsle peuieHus U
uHmep heiicol 63aUMO0eUCmEUL ¢ HUMU 6 001achii UHYOpMAayULOHHO-
KOMMYHUKAUUOHHBIX MEXHOI0ZUIL

Bozmosicnocmu cyuecmeyiougeii npozpammH o-mexHuueckoll apXumexniypol

Bosmooicnocmu  cogpemennsix 1 NEPCHEKMUEHBIY  Cpeocme  paspabomii
NPOZPAMMHbIX NPOOVKINOE, NIeXHUYeCKUX CPeoCcne

Memooonoauu paspabomxu npopammuozo obecneyenus i MeXHONO2UlL
NpOp aMMUPOBAHS

Memoodonoaint 1 mexuonozii HpPOeKmupoeaniis 1 LUCNOJIb306AHUA baz oanHwvIX

Texnonoeuu  evinonHenus pabom no  coz0anuio  (moougurayui) u
conpoeodicoeruio HC

Ocroewl COGPEMEHHBIX ONneparyiiOHHblX Cclcnem

Cogpemennviii omeuecmeennbviil 1 3apybedcHbviil onsvim 6 Hpogeccllon ansHotl
OesinenvHoOCHL

Memoowt 1 npuemst aneopummuzayjiinl ROCMAGIEeHHbIX 3a0ay
Ipozpammusie npooykmul O 2paguyuecko20 omobpax;ceHs anzopunmoe
Cmanoapmmsie anzopummol i 061aCMIL UX NPUMEHeH1Is

Buibpannviii 2361k npopamMmiupo8attis, ocobeHHOCMiL HpPOoZPAMMUPOBAHUS HA
51OM A3bIKE

Komnonenmevl  npozpammuo-mexHudeckux — apxumexmyp,  Cyujecmeymoujie
HPLULONCEHUS 1 UHMepeiicsl 63aUMOO0eiicn6Us ¢ HUMLL

Texnonoz2uu npozpammuposanis

Ocobennocmu 6v10paHH oIl cpeosbl NP O2PAMMUP OBAHLIS

Hopmamuenvie Ooxymenmul, onpedenswowue mpeboganus K o@opmieHuo
NpOPAMMH 020 KOOA

ocobeHHocmetl NPenooagaemozo yuebHo2o Kypca, OUCyunIuHsl (Mooyis);
Buipabamvieams eapuanmel peanuzaijui mpeboeariiii

Hcnonv3oeamv memooul 1 npuemsl ai20pummMu3ayLil NOCHIAGeHHvIX 3a0ay

Henonvz0eams npozpammuvie Hpooykmsl O0ns 2paguyeckozo omobpaicenis
aneopummos

Ipumensms cmanoapmmsle aizopunmMsl 8 COONEENICIMEYIouLIX 0bnacmsx



Tucams npozpammmbiii KOO HA GLIOPAHHOM A3bIKE NP OZPAMMUP OGAHLS
Henonvz06ams evlbpanuyio cpedy npozpammupoeaniis
Ipumensmo nyuuie Mupogsie NPaxmuKi OQopMIeHiis HPOZPAMMHOZ0 KOOd

Hcnonvzoeamv 603MoiCHOCHIL UMeOueiics MexXHUYecKoll Wil npopammMHoll
apxumexmypuot

Ipumensms KOMIEKMUGHYIO CPedy paspabonixil NPoZPaMMHo20 obecneueHus i
cucnemy KOHMpOonsa eepculil

Bnaoems P aspabomxa peznamenniog no ynpaeneHitio xavecneom

Coanacoeanite PECNAMEHNTNOE FI0 YHPAGNEeHUIO KAYeCtneoM ¢ 3AlUHepecO6aHH biMLL
CHIOPOHAMIL

Oyenxa xavecmea u 3P GexmueHocniiL HpoZpammHozo Kooa

Peoaxmupoeaniie npoepammuozo xooa

CootBercTBHE HNPOJABUHYTOMY VPOBHI) OCBOSHHS KOMIIETEHI[HI IITAaHHPYEMBIM
pesynbraTaM o0yueHHS H KPUTEPHSM HX OIleHHBAHU S (OI[EHKA: OTJINYHO /3a4TEeH0):
I1IK-3 CnocodeH 3P(PpeKTHBHO NPHMEHATH AJITOPHTMHYECKHe H MporpaMMHbIe
pellieHHs B 00JAcTH HHPOPMANHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIl, a
TaK/Ke YIACTBOBATH B HX NPOEKTHPOBAHHH H Pa3padoTke

HIIK-3.1 3naem u npuMeHAen cO6peM eHHbIE MEXHOI02UU 6bINOJIHEHUA PADon no
cozdanurw (moouuxkauun) u conposeoxcoenuo HC
3Hnamo Ha npooeunymom ypoene eo3modcHOCmU cyujecnmeyioujeii. npopammHo-

niexHuYecKoil apxumexniypst € cucmemaxpacnpedeﬂenuoeopeecmpa
Bosmoorcnocnmu COGPEMEHHBIX Il HepPCHEeKMIUGHbIX cpedcme pa3pa6omm£
HpocpaMmMHblx rq)odyxmoe, MexHuYecrix cpedcme C UCnonb308anem broxyetin

mexHonoeaLil

Memooonoauu pas’paﬁomm; HpocpaMmHoco obecneyenuss U NMeEXHONO2ULL
HPOopaMmMupoedriia dez;emupaﬂmoeauu blLX clcmem

Memooonozuu 1 mexHono2utl NPoOEKMUPOBAHUSA 1L UCHOTb308aAHUSL 6A3 OAHHBIX
pacnpeodeneHHo2o peccmpa

Texnonoeuu  evinonHenus pabom no  coz0anuio  (moougurayui) —u
conpogosicoeruiio HC ¢ ucnons3oeanuem bnoxyeiin

Huempymenmoul 1 memoost npoeedeniss ayounioe Kauecnea

Ocnoegut COGPEMEHHDBIX ONEPAJIHOHHbIX CLCIIIEM



Yuems

Bnadems

Cogpemennviii omeuecmeennbiii it 3apybedxcHbviil onsim 6 Npopeccilon ansHoll
OesinieibHOCML

Memoowt u npuemst anzopummuzayjiil ROCMAGIEHHbIX 3a0aY
Ipozpammusie npoOykmsl 015 2paguuecko20 omobpaxiceHiis aieopuUmmos

Boibpannviil 2361k NpOZPAMMUP OBAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUS HA
SMOM A3bIKE

Homayuu u npocpammiusie npooykmusl 01 zpaguueckozo omobpaxceHus
anzopummos

Komnonenmut  npoepammuo-mexuudeckux —apxumexmyp 6aokueiin cemeil,
cyugecmeyroujie npLIodNcers 1 unnepgeticvl e3aumooeiicmeus ¢ Humil

Texnonozauu NP OP AMMUPOBAHLIS NPUTOJHCEHUI] c UCNONb306AHIIEM
pacnpeoeneHH 020 peecmpa

Ocobennocmu vlOpaHHoil cpedsl NP O2PAMMUP OBAHLIS

Hopmamuenvie OoxymeHnmul, onpedensiouje mpeboganus K o@opmieHuo
HPOZPAMMH 020 K0Od

Buipabamvieams sapuanmet peanuzayuu mpeboeariiii

Henonvzoeams memoowt u HpUemsl ajiieOpummu3atjiili HOCHIAGNEeHHbIX 3a0ay

Henonvz06ams npozpammuvie HpoOyKmsl 015 2paguyeckozo omobpajxceHus
aneopummos

Ipumensms cmanoapmmvie aizopunmMsl 8 COONEEMCINEYIOuLX 0bnacmsax

TIucams npoepammusiii K00 Ha ELIOPAHHOM A3bIKE NPOZPAMMUPOCAHUS OIS
pabomwl ¢ broxueiin cemsamu

Henonvz306ams evlbpanuyio cpedy npozpammupoeantis
Ipumensmo nyuuiue Mupogsle NPaxmuKiL 0hopmieHiiss HpoZPAMMHOZ0 K0Od

Hcnonv3oeamv 603moicHOCHIL UMetoujeiics MexXHUYecKoll Wil npopammHoll
apxumexmypuvl 61oK4etin ceneil

Ipumensms KoOMIeKMUGHYIO CPedy paspabomxil NPoZPaAMMHO20 obecneueHus i
cucniemy KOHMponsa eepculil

Onpedenenue cmanoapmoe 6 obracmit Kayecmed, KOMOpwvM Heobxooumo
cnedoeams Hpu 6bINOAHeHLLL pabom

Pas'paﬁomka PeciamMennios no yipagieHun Kaiecnieom

Coeznacoeanite PEendMenmnos o YRpaelierHio Kaiyecmeom ¢ 3dinniepecoearHt biMil
CHIOPOHAMIL



HIIK-3.2

3Hams

Oyenxa xavecmea u 3 GexmuerHocniiL NP oZPamMmHozo Kood

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie 1 0bcyxcoentie Niana aHanumuyeckux pabom

Omeemsl Ha 6ONPOCHL 1 NPEONONHCeHUS VUACHIHUKOE AHAMUNMIUYECKOll 2pYnnbl

npoexma
3Haem  KOMNOHEHNIbI  CO6PEMEHHBIX  NPOZPAMMHO-MEXHUUECKUX
apxumexkmyp, IP@ekmusHo npumeHaen Memoosl U  NpUEMbl
anzopummu3 ayuu

Bosmootcnocmu cyugecmeayrouyeii npozp aMmHo-mexHi4eckoll apxumexnypsl

Bosmoosicnocmiu  cogpemennblx 1 NEPCHEKMUEHBIY  Cpeocme  paspabomkii
NPOZPAMMH bIX NPOOYKNIOE, NIeXHUYeCKUX CPeoCcne

Memoodonoeuu paspabomxu npozpammuozo obecneyenus U MeXHONO2ULL
NpOop aMMUPOBAH LS

Memoodonoziut 1 mexuonozuit HPOeKmUpoeanis 1 UCHONIb306AHUA baz oanHbIX

Texnonooauu  evinonHenus pabom no cosz0anur  (Moouguxayul) U
conpoeodicoernuio HC

Ocnoegwl COGPEMEHHBIX ONeEPayiiOHH bIX CLUCHEM

Cogpemennuiii omeuecmeennbiii 1 3apybedxcHbviii onvint 6 Npogheccion ansHoil
OesinenvHoCIL

Memoowl u npremst anzopummuzayiiil NOCMAGIeHHbIX 3a0ay
Ipozpammusie npooykmuvl ONsL 2paguUecko20 onobpa;ceHUs anzopunmoe
Cmanoapmmubsie anzopunmmul 1 06aacmi UX NpUMeHeH1s

Buibpannviii 2361k NpoZpamMmupo8anis, 0cobeHHOCML HpOoZPAMMUPOBAHUS HA
5IMOM A3bIKE

Homayuu u npocpammusie npooykmusl 01 2paguueckozo omoopaxceHis
anzopummos

Komnonenmevr  npozpammuo-mexHudeckux — apxumexmyp,  cyujecmeyoujie
HPULONCEHUS U UHMepeiicol 63auUMOO0eticIels ¢ HuMiL

Texnonozauu npozpammipos8aniis
Ocobennocmu v1OpaHHoil cpedsl NP O2PaAMMUP OBAHLIS

Hopmamuenvie OoxymeHnmul, onpedensiouje mpeboganus K o@opmieHuo
HPOZPAMMH 020 K0Od



Yuems

Bnaoems

HIIK-3.3

3Hams

ocobenHocmetl npenooagaemozo yuebHozo Kypca, OUCyunIuHsl (Mooyis);
Buipabamuvieams eapuanmot peantzaiuil mpebogariiii
Hcnonv3oeamv memoou 1 npuemsl aizopummu3aljLil NOCHIaGeHHyIX 3a0ay

Henonvzoeams npocpammuvie HpoOykimsl O1s 2paguyeckozo omobpaxceHis
anzopummos

Ipumensims cmanoapmmvle aizopunimsl 8 COONEENCMEYoujLx obnacmsax
Tucams npozpammmsiii KOO Ha EbIOPAHHOM 3bIKe NP OZPAMMUP OBAHLIS
Henonvz306ams evlbpanuyio cpedy npozpammupoeantis

Ipumensmy nyuuiiie Mupoevie NPAKMUKL O OPMIIEHLIS NPOZPAMMHO20 KOOd

Hcnonv3oeamv 603moicHOCHIL UMetoujeiics MexXHUYecKoll Wil npopammHoll
apxumexmyp vl

Iptmensms KOMIEKMUGHYIO CPedy paspabomxii NPOZPAMMHO20 obecneyeHus i
cucniemy KOHMpOonsa eepculil

Onpeodenenue cmanoapmog 6 obnacmil Kayecmed, KOMOPvIM Heobxooumo
cnedoeams Npii 6bINOAHe L pabom

PCBPG6OI?IK‘G PEeIAMERNIOE FI0 VIPAGIeHHIo Kaiecnieom

Coznacoeanite PecnaMenmnoe o yRpasieHuo Kayecimeom ¢ 3dlHmepeco6arH biMil
CIHIOPOHAMIL

Oyenxa xavecmea u 3 GexmuerHocniiL NP oZPamMmHozo Kood

Peoaxmupoeaniie npoepammuozo xooa

Ilpeocmaenentie 1 0bcyxcoentie Niana aHanumuyeckux pabom

Omeemsl Ha 6ONPOCHL 1 NPEONONHCeHUS VUACHIHUKOE AHAMUNMIUYECKOll 2pYnnbl

Hpoexma

Sppexmusno npumensem cyujecmeyrouiie npozpammHsle peuieHus U
uHmep heiicol 63aUMO0eUCmEUL ¢ HUMU 6 001acmu UHYOPMAYUOHHO-
KOMMYHUKAUUOHHBIX MEXHOI0ZUIL

Bozmosicnocmu cyuecmeyiougeii npozpammH o-mexHuueckoll apXumexniypol

Bosmooicnocmit  cogpemenHblx 1 NEPCHeKMIEHbIX  Cpeocme  paspabomkii
NPO2PaAMMHbIX NPOOVKNIOE, NIeXHUYeCKUX CpeoCcme

Memooonoauu paspabomxu npopammuozo obecneyenus i MeXHONO2UlL
NpOp AMMUPOCAHLS



Yuems

Memoodonozint 1 mexuonozu HpPOeKmUPOCAaHUA 1 LUCHOIb306AHUA baz oanHwvIX

Texnonoeuu  evinonHenus pabom no  coz0anuio  (moougurayui) u
conpoeodicoeruio HC

Ocnogut COGPEMEHHDBIX ONeParjiiOHHblX CUCHTIEM

Cogpemennuiii omeuecmeennbviil 1 3apybedcHbviil onsvim 6 Hpogeccllon ansHotl
OesiniebHOCMIL

Memoowt 1 npuemst aneopummuzayjiinl ROCMAGIEeHHbIX 3a0ay
Ilpozpammusie npooykmul 08 2paguyecko2o omobpa;ceHiis an2opunmoe
Cmanoapmmsie anzopummol i 061aCMIL UX NPUMEHeH1Is

Boibpannviil 2361k NpOZPAMMUP OBAHLS, OCODEHHOCMIL HPOZPAMMUPOBAHUS HA
SMOM A3bIKE

Komnonenmevr  npozpammuo-mexHudeckux — apxumexmyp,  Cyujecmeyoujie
MPLIONCEHUS 1 uHmMepeiicsl 63aUMOO0eticIEs ¢ HuMiL

Texnonoz2uu npozpammuposanis

Ocobennocmii @v1OpaHHoil cpedsl NP OZPaAMMUP OGAHLIS

Hopmamuenvie Ooxymenmul, onpedenswowue mpeboganus K o@opmieHuo
NpOPAMMH 020 KOOA

ocobeHHocmetl NPenooagaemozo yuebHo2o Kypca, OUCyunIuHsl (Mooyis);
Buipabamvieams sapuanmot peanuzayuu mpeboeariiii

Hcnonv3oeamv memooul 1 npuemsl ai20pummMu3ayLil NOCHIAGeHHvIX 3a0ay

Henonvz06ams npozpammuvie HpoOyKmsl 015 2paguyeckozo omobpajxceHus
aneopummos

Ipumensms cmanoapmmsle aizopunmMsl 8 COONEENICIMEYIouLIX 0bnacmsx
Tucams npozpammmbiii KOO HA GLIOPAHHOM A3bIKE NP OZPAMMUP OGAHLS
Henonvz06ams evibpanuyio cpedy npozpammupoeaniis

Ipumensmo nyuuie Mupogsie NPaxmuKi OQopMIeHiis HPOZPAMMHOZ0 KOOd

Hcnonvzoeamv 603MOACHOCHIU UMeIOUjeiics MexXHUYecKoll Wil NpopamMmMHOl
apxumexmypuot



Ipumensms KoOMIeKMUGHYIO CPedy paspabomxil NPoZPaAMMHO20 obecneueHus i
cricnemy KOHMpPOa eepculil

Bnaoems P aspabomxa peznamenniog no Yynpaenexuio Kavecnéom

Coeanacoeanite PecidmMenmnios Fio YHpaelierHin Kaiecmeom ¢ 3diHnepecoearHt biMil
CHIOPOHAMIL

Oyenxa xavecmea i 3@ GexmueHocniiL HpoZPamMmMHOZ0 K0Oa

Peoaxmupoeaniie npoepammuozo xooa

Tunosbie KOHTPOJIbHBbIE 32AHHSA HJIH HHbIE MATEPHAJIbI, HE00X0JHMbIe /151 OLIEHKH
3HAHMII, YMeHHil, HABLIKOB H (WIH) ONbITA JEATeJbHOCTH, XAPAKTEPH3YIOIHNX 3TANbI
(opMHpOBAHIA KOMIIETEHIIHIl B Mpoliecce 0CBOeHHA 00Pa30BaTeIbHOI MPOrpaMMbI

LAB 1

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 APL Take a screenshot. 3. Upload your report to
Moodle.

LAB?2

1. Write a program to create and broadcast transaction via Bitcoin Core JSON RPC API. Take a
screenshot. 2. Write a report with programs source code, your comments, example and debug outputs,
screenshots. 3. Upload your report to Moodle.

LAB3

1. Install Metamask Crome Plugin from https:/metamask.io/. Get some Dummy Ether for current test
network. Exchange some Ether with your group mate. Take the screenshots. 2. Develop Hello World
smart contract in Remix IDE with one variable and methods to set and get it. Deploy it to test network.
Take the screenshots. 3. Call your smart contract methods from Remix IDE to test it. Take the
screenshots. 4. Write a report with smart contract source code, your comments, example and debug
outputs, screenshots. 5. Upload your report to Moodle.

LAB 4

1. Install Ethereum node with JavaScript/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.

LABS
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 token transfer. Take a screenshot. 3. Connect your Ethereum wallet
(Metamask) 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. Deploy your token smart contract to
testing network via Ethereum node or Metamask + Remix IDE. Add your testing network token to a
Wallet. Ask your group mate to add your token, get an address from him/her and send some tokens. Take
some screenshots. 5. Write a report with your code samples and screenshots. Upload your report to
Moodle.

LAB6

1. Create voting smart contract and deploy it via Web3 protocol to dev Ethereum node. 2. Write a
program to add some votes and get voting results. 3. Write tests. 4. Deploy your smart contract to testing
network via Ethereum node or Metamask + Remix IDE. Take some screenshots. 5. Write a report with
your code samples and screenshots. Upload your report to Moodle.

LAB7

1. Install Tonkeeper on your smartphone, set it to development network. Get some Dummy TON for
current test network. Exchange some TON with your group mate. Take the screenshots. 2. Develop and
deploy NFT collection and token smart contracts. Deploy them. Mint some tokens. Take screenshots from
TON blockchain explorer. 3. Bonus task 1 for a team: deploy NFT to main net and add NFT tokens to
your vk.com social network account. 4. Bonus task 2 for a team: develop soulbound NFT token smart
contract, deploy NFT to main net and add NFT tokens to your vk.com social network account. 5. Upload
your report to Moodle.

3 aYeTHO-3K3aMeHANIHOHHbIe MAT €PpHAJIBI IJIH IPOMEKRYT OYHOH aTTeCcTAIHH (Z‘)KBEIM(EH.»“f 3aqu)
BOHpOCbI JJIA MOATOTOBKH K 3K3aMEHY

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.
. ICO.
. Token smart contracts deployment and communication from web application.
. Blockchain services.
. Legal regulations of blockchain and cryptocurrency usage in your country.
. TON blockchain architecture.
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4.2 Meroamieckne MaTepHAJIbl, ONpelesiioNlie Mpoleaypbl OIeHUBAHNA 3HAHMIL,
YMeHHil, HABLIKOB H (HIH) ONBLITA [JefTeJbHOCTH, XAPAKTEPH3YHOIINX 3TaNbl
¢gopMHpOBAHNSA KOMIIETEHIIHI



There are 7 points for labs and 3 points for project or exams answer.
The course grading is done with the following criteria:
10 points — A grade (“ormuHo” in Russia, 1 in Germany)
8-9 points — B grade (“xoporro” in Russia, 2 in Germany)
6-7 points — C grade (“yxoenerBopurenbHO” in Russia, 3 in Germany)
0-5 points — D grade (“HeynoBieTBOpHTEIBHO™ in Russia, 4 or 5 in Germany)

OlleHOYHBIE CpeACTBa JUISI HMHBAMAOB M JIHMI[ C OTrPAaHHYEHHBIMH BO3MOKHOCTSIMH
30POBbSI BRIGHPAIOTCS ¢ YUETOM HX HHAMBHYATHHBIX ITCHXO(PU3HUECKIX 0COOEHHOCTEH.

— IIPH HEOOXOMMOCTH HHBAIIHIAM H JTHI[aM C OTPAaHHYeHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI
TIPeIOCTaBIISETCS NOMOMHUTELHOE BPeMsI JITSI ITOATOTOBKH OTBeTa Ha SK3aMeHe;

— IIPU TIPOBEJIEHHIH TIPOLIEAYPHI OIIEHHBAHHUS PE3YIbTaTOB OOYUEHI S HHBAIIMIOB H JHIL C
OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBbS IIPEyCMATPHBAETCS HCIIONb30BAHIE TEXHITYECKIX
CPeACTB, HEOOXOMMMBIX HM B CBSI3H C MX HHAHBUAYATbHBIMH OCOOEHHOCT SIMIH

— IIPH HEOOXOAMMOCTH 11 00YYArOIINXCSI ¢ OrPaHIYEHHBIMH BO3MOYKHOCTSIMH 3]TOPOBbSI
W HHBAIMIOB IIPOIEAypa OlLEHHBAHUS pe3yIbTaTOB OOYYEHHSI 110 JHCIHMIUIHHE MOXKET
MTPOBOAUTHCS B HECKOIBKO 3TATIOB.

[Iporenypa OIEHHBAHHA Pe3yMbTaTOB OOYYEeHHS HHBAHAOB H JIHI[ C OTPAaHHYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBBSI TI0 JUCHHIUTHHE TPelyCMATpHBAeT MpeJocTaBlIeHHe HH(pOPMAIHi B
dbopmax, aanTHPOBAHHBIX K OrPAaHHYEHHSIM HX 3JJOPOBbS H BOCITPHSTHS HH(OPMAIHH:

JU1s1 THIL ¢ HapyTHeHHSIMH 3PEHIS:

— B ITe4aTHOMH (hopMe YBEMHUEHHBIM IIPH(TOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JU1s1 TuIL ¢ HapyTIeHHSIMH OITOPHO-ABHTaTeIFHOTO arliapara:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO TIOKYMEHTA.

JlaHHBIH TIepeueHh MOXeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00YYAIOIIHXCA.

5. IlepeveHnb YUedOHOI JTUTEPATYPHI, HHPOPMANHOHHBIX PECYPCOB H TEXHOJIOTHIl

5.1 OcHoBHas JTEPATYPA:

1. ITenokos C. A. , YUepHorpyznosa E. [IpoekTHpoBaHHE pacipeelleHHbIX
HH(OPMAITHOHHBIX CHCTEM : KyPC JeKIRil o qucimumHe «[IpoekTHpoBaHIe pacipeaeleHHbIX
HH(POPMAITHOHHBIX CHCTeM»: ydebHoe rocodue.- OpeHOypr: OpeHOYprekuii rocy1apcTBeHHEIH
yHHBepcHTeT, 2012 - http://biblioclub.ru/index.php?page=book_red&id=260753&sr=1

2. Bomkosa T. , HaceitkiiHa JI. PazpaOoTka cHcTeM pacipelielieHHON 00paboTKH JaHHBIX:
yUeOHO-METOANYECKOE roco0ue. - OpenOypr: OI'Y, 2012 -
http://biblioclub.ru/index.php 7page=book_red&id=259371&sr=1

JI71s1 OCBOEHH S AMCUUIUIMHBL HHBATHAAMH U JIHIIAMH C OTPAHHYEHHBIMH BO3MOKHOCT SIMH
30POBbSI MMEIOTCSI H3JaHHS B 3IEKTPOHHOM BHJIE B AIEKTPOHHO-OHONMHOTEYHBIX CHCTEMAaX
«/lanv» u «FOpatinm ».

5.2 /lonoJHMTe/ILHAA JIMTEPATYPA:

1. I'puropeeB, M. B. ITpoekTHpoBaHie HHPOPMAIHOHHEIX CHCTEM : yueGHOe ITocode
U By30B / M. B. I'puropses, M. . I'puropeesa. — M. : U3narensctBo Opaiit, 2017 — -
https://biblio-online.ru/book/394E4411-7B76-4F47-BD2D-C3B98 1BEC3BS.



2. CraHgapTsl opOPMIEHHS HCXOIHOTO KOJIa ITPOrpaMM H COBPEMEHHBIE
HHTETPHPOBAHHBIE CPEMbI Pa3pabOTKH MPOrPAMMHOI0 00eCIeYeHNST: Y4el.-MeTO/I.II0CO0HE.
FO.B. Kompiios [u ap.] — KpacHomap: Kybanckuit roc.yH-T, 2015

3. Hazapop C.B. ApxuTekTypa H IIpOeKTHPOBAHHE ITPOrpaMMHBIX cHeTeM: MoHorpads /
C.B. Hazapog. - M.: HUI] HUudpa-M, 2013. - http://znanium.com/catalog/product/353187

5.3. llepuoanueckne M3 IaAHUA:
1. Basel ganHbex koMmitaHuu «Hcer Bero» http://dlib.eastview.com

2. OnextponHas oubnnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UaTepHeT-pecypchbl, B TOM YHCJ/Ie COBPeMeHHbIe MpodeccHoOHAIbHbIE 0a3bI
JAHHBIX H HHPOPMANHOHHBIE CIIPABOYHbIE CHCTEMbI

Onexmponno-bubmiomeunsvie cucnemsvt (O5C):

. BDBC «JOPANUT» https://urait.ru/
. DBC «YHUBEPCHUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

1

2

3. BBC «BOOK.ru» https://www.book.ru
4

5

. OBC «ZNANIUM.COM» www.znanium.com
. DBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6asvt OanHbvlx

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

JKypHams! H3marenberBa Wiley https://onlinelibrary.wiley.com/

Hayunas snexrpoHHas ouonnoreka (HOB) http://www.elibrary.ru/

[TOMHOTEKCTOBBIE APXUBHI BEAYINHIX 3aITaHBIX HAYUHBIX KYPHAIIOB HAa PoccHiicKoMH
nna’rd)opme Hay4yHbIX XypHastoB HOUKOH http://archive.neicon.ru

6. HaimpioHambHas  »eKTpoHHas  OHONMHOTeKa  (JOCTYIT K ONEKTPOHHOH — OHONIHOTEKe
Iucceprali Poccuiickoil rocygapctBeHHo oubimoreku (PI'B) https://rusneb.ru/

7. IlpesugeHtckas 6udbimioreka mM. b.H. EnbiiHa https://www.prlib.ru/

8.  Baza manmperx CSD KemOpHmIKcKoro leHTpa KpHctaiorpadueckux gaHHbX (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10. Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "JlexkropuyM TB" http://www.lektorium.tv/

17. Yuusepcurerckas nHdopmaronHas cucreMa POCCHUSA http://uisrussia.msu.ru

R

Hngpopmanyuonnsvie cnpasounsvie cticnemvl

1. Koncymsrant [Imoc - crmpaBoyHas IpaBoBas CHCTeMa (ZOCTYII ITO JIOKAIBHOI CETH ©
KOMITBIOTEPOB OHOIHOTEKH )

Pecypcwvt ceoboonozo docmyna

1. KubepJleHuHka http://cyberleninka.ru/;
2. AMepHKaHCKas ITaTeHTHas 0as3a JaHHBIX http://www.uspto.gov/patft/
3. MuHHCTEPCTBO HAyKH H BhICIEro oOpa3oBaHnsa Poccriickoit Deiepaliim

https://www.minobrnauki.gov.ru/;
4. @epepanbHebLil mopran "PoccHiickoe oOpazoBaHue" http://www.edu.ru/;




5. HudopmarmonHas cHcTeMa "EXHHOe OKHO JOCTYIa K 00pa3oBaTellbHEIM pecypcaM”
http://window.edu.ru/;

6. EmmHas xomiekims 1 poBhIX 06pa30BaTENbHBIX PECYPCOB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocyapcTBEHHOTO HHCTUTYTa PyccKoro sizpika veHH A.C. [TymmknHa
"O06pa3zoBaHne Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouyHO-HH(} OpMAIHOHHELIT TTOopTan "Pycckiii S3bIK" http://gramota.ru/;

9. Crnyx0a TeMaTHYECKHX TOIIKOBBIX CIIOBapeil http://www.glossary.ru/;

10. CroBapH H SHITUKIONEINH http://dic.academic.ru/;

11. OOpa3zoBarenbHbIi mopTan "Yyeda" http://www.ucheba.com/;

12. 3akoHorpoekT "O06 obpa3opannu B Poccriickon @eepaliii”. BoIrpockl H OTBETH http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobecmeennvie snexmponnvie obpazoeamenvivie 1 uH@opmayuontsie pecypevt Kyol'V

1. OnekrpoHHBIH KaTanor Hayunoii 6Gnonnorexkn KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2.  DOnekTpoHHas OHOIHOTEKA TPYIAOB YueHbIX KyOI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpenra MOAYIIBHOIO JHHAMIYECKOr 0 00y4YeHN http://moodle.kubsu.ru

4. Baza yuyeOHBIX IUIaHOB, YUeOHO-MeTOAMYeCKHX KOMITIEKCOB, ITyOMHKaIIIi 1 KOH( epeHIIit

http://infoneeds.kubsu.ru/

5. Bubnuoreka HHGOPMAIMOHHBIX PeCypPcoB Kadeaphbl HH(POPMAIHOHHBIX 00pa30BaTeIbHBIX
TEXHOIIOTHH http://mschool.kubsu.ru;

6. OIEeKTPOHHBIN apxXuB Jo0KyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHHBIe 00pa3oBaTellbHbIE PeCYPCH Kadeaphl HH(OPMAIMOHHEIX CHCTEM H TeXHOJOTHI
B oOpazoBanmn KyOl'Y wu HayuyHo-MeToamdeckoro skypHama "[IIKOJIBHBIE TI'OJIBI"
http://icdau.kubsu.ru/

5.5 Ilepeyenb HHPOPMAIHOHHO-KOMMY HHKANHOHHBIX TEXHOJIOTH I
1. KoMIbroTepHOE TECTHPOBAHHE IPEACTABIEHHBIX IIPOTPAMM.
2. Ucrionb30BaHHE ATEKTPOHHBIX TIPe3eHTAIHI ITPH ITPOBEIeHHH JIEKIFOHHBIX 3aH STHII.
3. Cucrema MOODLE.
4. [IpoBepka JOMAIHUX 3aJaHUI H KOHCYIbTHPOBaHHE TTocpeacTBoM DOMC KyoIY.
5.6 IlepeveHnb JIMIIEH3HOHHOTO H CBOOOJHO PACHPOCTPAHSIEMOTro NPOrPaMMHOTO

odecreeHUA
Copay, Bitcoind, Metamask, Geth, Remix, MS VS Code.

6. MeTtoanueckne YyKazaHUsl isi O00YYaKIIHXCA TI0 OCBOEHHIO
AUCLUTLTHHBI (MOIYJIA)

Labs are easier to be done using JavaScript/TypeScript and Nodel]S. But can be done in
any other popular programming language via Bitcoin RPC and Web3 libraries.

B ocBoeHHHN AUCIIMIUIMHBI HHBAIHAAMH H JTHI[AMH C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3M0pOBbsI GONBITIOE 3HAYEHHE HMeeT HHIAWBHAyallbHasd yueGHass paboTa (KOHCYIbTAI[MH) —
JOTMOTTHUTENbHOE Pa3bsICHEHHE Y4eOHOr0 MaTepHaa.

WHAuBHAYyaTbHBIE KOHCYIBTAIIMH IO TPEAMETY SBIISIOTCS BaXXHBIM  (DaKTOPOM,
CITOCOOCTBYIOIIHM HHANBHAYATTH3AIHH O0YUEHHS H YCTAHOBIEHHIO BOCIIHTATENIBHOIO KOHTAKTa
MeXJIy TpernofapaTeneM H OOyYaroOIMMCS HHBAIHAOM IJIH JIHIIOM C OTPaHHYEHHBIMH
BO3MOYKHOCTSIMH 37I0POBBSL.

7. Matepua/ibHO-TEXHHUYECKO€ o0ecrieueHue 1o JUCLHMILINHE (MOIy.I10)



HammeHoBanne yIIe()'HOI:'I aYIHTOPHH, €€ OCHAIIl[CHHOCTb

No Buy padot
000pYJOBAaHHEM H TEXHHYECKIMH CpPeJICcTBAMHU O0yUeHH
1. JIeKI[HOHHBIE 3aHATHSA Aymutopus, YKOMILIEKTOBaHHAS CITEIAITM3HPOBAHHOI
MeOENbIO H TEXHHYECKHMH CPeJICTBAMH O0yUeHHS
2. JlaGopaTopHeie 3aHATHS | AYIUTOPHS, YKOMILIEKTOBaHHAS CITEIHAITM3UPOBAaHHOIT
MeOelnbl0 M TEXHHYECKHMH  CPEACTBAMH  OOYYeHHS,
KOMITFOT€paMH, ITPOEKTOPOM, ITPOrPaMMHBIM 00eCITeYeHHEM
3. [IpakTiieckue 3aHITHS | AyIUTOPHS, YKOMILIEKTOBaHHAS CITEIHAITM3UPOBAaHHOIT
MeOENbIO M TEXHHYECKHMH CPeJICTBAMH 00yUeHH
4. ['pyrmioBsie Aymutopus, YKOMILIEKTOBaHHAS CITEIHAITM3HPOBAHHOI
(MHIUBHTyalTbHBIE ) MeOenpl0 M TEXHHYECKHMH  CPEACTBAMH  OOYYeHHS,
KOHCYIIbTAlHH KOMITbFOT€paMH, ITPOrPAMMHBIM 00eCIIeYeEHHEM
b) Texkymmuii  KOHTPOINb, | AyIHUTOPHA, YKOMILIEKTOBaHHAS CITEIHAITM3HPOBAHHOI
MIPOMeXKYTOYHAS MeOelmpl0 M TeXHHYECKHMH  CPEACTBAMH  OOYYeHHS,
aTTecTalHus KOMIThFOT€paMH, ITPOrPAMMHBIM 00eCIIeYeHHEM
0. CamocTosTenbHASA KaGuHer 1 caMOCTOSTENBHON  paldOThI, OCHAITCHHBIIT
padoTa KOMITHFOTEPHOI TEXHHKOH C BO3MOKHOCTBIO IOJKITFOYEHHS K

cetH «VHTepHET», TMPOrpaMMON SKPAaHHOTO YBEIHYEHHS H
oOecIleYeHHBII JOCTYIIOM B 3JIeKTPOHHYIO HH(OPMAIIHOHHO-
00pa30BaTEIbHYIO CPely VHHBEPCHTETA.

lpumeuarue: Konxkpemuzayus ayoumopuii u ux ocHaujerue onpeoensenica OIOII.
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