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1 Hean u 321244 M3y4eHHs] JUCHUILTHHBI (MOTYJIs1)

1.1 Leab ocBOEHUS TUCIHUTIIAHBI

N3yuuth pacrpenesieHHbIe TPOrpaMMHBIE CUCTEMBI, TPUHIHUIBI (PYHKITMOHUpOBaHMs P2P
¥ MTHCTPYMEHTHI pabOThI C CUCTEMaMH paclpeeNIeHHOTO peecTpa (0JI0KUeH) U KPUIITOBATIOTAMU
(Bitcoin, Etherium, Ton).

1.2 3agaun AMCHUILIMHBI

— OcBOEHHE TEOPETUUECKUX OCHOB IOCTpoeHus cucteM P2P u Onokuelin.

— M3yyeHne OCHOBHBIX IPUHIUIOB ()YHKIIMOHUPOBAHUS KPUIITOBAJIIOT.

— IlonmydyeHme npakTHUYECKUX HABBIKOB paboThl B cetu Bitcoin, Etherium, Ton wu
pa3paboTKU BEO-NIPUIOKEHUH JUIsl B3aUMOAEHCTBHS ¢ OJIOKUEHHOM.

— OcBoeHHe s3bIKa MPOrPaMMHUPOBAHUS CMapT KOHTPakToB Solidity.

1.3 MecTo qucuuiuinHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl
HucuuiuinHa  «biokueitn» otHocutres Kk «Yacte, QopMupyemas ydacTHUKaMHU
o0Opa3oBaTeNbHbIX OTHOIIeHUI» broka 1 «/{uctmmauasl (MoIyu)» y4eOHOTo IU1aHa.

1.4 IlepeyeHb MJIAHMPYeMbIX Pe3yJbTATOB O0Oy4YeHHsl IO JMCHMILIMHE (MOIYJIIO0),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/1bTaTaMH 0CBOCHHS 00pa30BaTe/IbHON MPOrpaMMblI

N3yyenne paHHOW y4yeOHOW [AMCUMIUIMHBI HAmpaBiIeHO Ha (QOpMUPOBAaHUE Y
00y4aroIuXxcs CAEAYIOMUX KOMIIETEHIUI:

IK-3 Cnoco0eH NnpUMEHSATHL COBPeMeHHble HH(OPMALMOHHbIE TEXHOJOIMHM IPH
NMPOEKTUPOBAHUN, PeaTu3alMi, OlleHKe KayecTBa U aHaIu3a 3¢ peKTUHBHOCTH
MaTeMaTH4eCKUuX MojaeJied u(1jin) NporpaMMHOro odecneyeHus: sl pelieHust
3a/1a4 B Pa3/IM4YHbIX MPeAMETHBIX 00J1aCTAX

HJI-1.TIK-3 Hcnonvzyem cospemennvie pewieHus u mexHo102uu nPOeKmMupoeanus
npu pazpadomie nPOZPAMMHO20 0bdecneveHus
3nameo Bosmooichocmu  coépemenHblx U NepCneKmueHvlX  Cpeocms  paspadomku

NPOSPAMMHBIX NPOOYKMOS, MEXHUYECKUX CPeOCms

Memoodonocuu pazpabomku npocpamMmHo20 obecneyeHus U MexHOoI0SUU
npPOSPaAMMUPOBAHUS

Ipunyuner nocmpoenuss apxumexkmypvl NpOSPAMMHO20 OOecneyeHus U 6uUdbl
apxumexmypuvl npOZPaAMMHO20 0Oecneyenus

Memoobl u cpedcmea npoexmuposanus NPOSPAMMHbBIX UHmMepgheticos

A3biKU npoecpammuposanus u pabomul ¢ 6azamu OGHHbIX

Hncmpymenmol u memoowl npoexmuposanus u ousavina UC

Coepemennvie 00beKMHO-0PUECHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
CoepemeHnnvie cmpyKmypHble A3bIKU NPOCPAMMUPOBAHUS

Memoouvl ananuza u 0606wWeHUss OMeYyecm8eHH020 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmaytouel 001acmu Uccie008anull

Ymems Buvipabamueieams eapuanmul peanuzayuu mpeoosanuii
Koouposamo na sazvikax npoepammuposanus
Bepuguyuposamo cmpyxmypy npocpammnoco kooa

Bnaoemow Paspabomra, usmenenue u coenacosanue apxumexkmypvl NpoSPAMMHO20
obecneyeHusi ¢ CUCEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecnevenus

IIpoexmuposeanue npocpammusix unmepgeicos
Paspabomxa cmpyxmypor npoepammnozo kooa UC



Bepuguxayuss  cmpykmypvl  npoepammnozo  koda HC  omnocumenvHo
apxumexmypwvl UC u mpebosanuii 3axazuuxa k UC
Yempanenue obnapysicennvix Hecoomeemcemaeut

HJI-2.1IK-3 Hcnonvzyem coepemennvie A3bIKU U CUCHEMbL NPOZPAMMUPOCAHUS,
MeXHOoN02UU NPOEKMUPOSAHUS RPOZPAMMHO20 00ecneyeHus

3namep Bosmoorcnocmu  cogpemeHHbIX U NEpCneKmueHblX  cpeocms  paspabomku
NPOCPAMMHBIX HPOOYKIMO8, MEeXHUUECKUX cCpedcma
Memooonocuu  paspabomku npocpammHo20 obecnedeHusi U MexHOoL02UU
nPOCPaAMMUPOBAHUSL
Ipunyuner nocmpoenuss apxumekmypvbl NpOSPAMMHO20 OOecneyeHus: U 6uobl
apxumexmypul HPOCPAMMHO20 0becnedenus.
Memoouvl u cpedcmsa npoekmupo8aHusi NPOZPAMMHbLIX UHmMepghelicos
A3biku npoepammuposarnus u pabomol ¢ 6a3amMu OAHHHIX
HUncmpymenmuol u memoowl npoexmuposanus u ousavna UC
CoepemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL
Coepemennvie cmpyKkmypHble A3bIKU NPOCPAMMUPOSAHUS
Memoowt ananuza u 0606weHUs OMeueCm8eHHO20 U MEeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweli 0oaacmu Uccie008aHul

Ymemo Buipabamuvieams éapuanmul peanruzayuu mpe6osanuii
Koouposamv na s3vikax npoepammuposanus
Bepuguyuposame cmpyxmypy npoepammnozo kooa

Bnaoempw Paspabomra, usmenenue u coenacosanue apxumexmypvi NpoOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHBbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneyeHusl
IIpoexmuposanue npoecpammHulx unmepgelcos
Bepuguxayuss  cmpykmypvr  npoepammnozo  kodoa HC  omnocumenvHo
apxumexmypwvl UC u mpebosanuii 3axazuuxa k UC
Yempanenue obnapysicennvix necoomeemcemaeut

IIK-6 Cnocoben ucnonv3oeamsv coépemeHHble Memoobl pa3padomKu npPopamMMHbBIX

cucmem u peanuzayuu KOHKPEmHbIX a120pUmMO8 MAMEMAMUYecKux mooenei
Ha 0aze A3BIKO8 NPOPAMMUPOBAHUA, 03 OAHHBLIX U NAKEMO8 NPUKIAOHBIX
npozpamm, UCHONBb306AMb 3HAHUE OCHOBHBIX MEMOO08 UCKYCCHIBEHHOZ20
UHmeNNeKma 6 nociedyouieil nPogheccuoHanbHoll 0eameabHOCU 6 Kauyecmee
HAyYHBIX COMPYOHUKOS8, npenooasameneii 00pPA308AMENbHLIX OP2AHUIAUUIL
evicuie2o 00paz06anus, UHINCEHEPOB,

MexHo10206

HJT-1.1TK-6

3nameo

Hcnonvzyem coépemeHHblEe UHCIPYMEHMAIbHbLE cpeocmea
pazpadbomku 0a3 OaHHBIX, RPUKIAOHO20 NPOPAMMHO20 0DecneYeHus u
cucmem paziudHo20 YYHKUUOHATbHO20 HAZHAYEHUA
Bosmooicnocmu  cospemennbix U NEepCneKmusHulX  Cpeocms  paspadomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memoodonozuu u mexnono2uu nPOEKMUPOBAHUs U UCNOIL308AHUS 0A3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSDAMMHBIX MOOYIelU, WAOIOHbI, KIACCHl
00beKmo8, Ucnovb3yemvie npu paspabomxe npopamMmHoO20 obecneyeHus
Memoovl u cpedcmea npoexmuposanus 6a3 OAHHHIX
Memoowbl u cpedcmea npoekmuposanus NPOSPAMMHbBIX UHmMepgheticos
A3biKu npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmot u memoost npoexmuposanusi u ousaiina MC



Ymems

Baaoempw

HJT-2.TTK-6

3namep

Ymems

Baaoempw

HJI-3.1TK-6

OcHo6bl co8pemenHbIX cucmem ynpasierHus 0a3amu OaHHbIX

CoepemeHnvie 00beKMHO-0PUECHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoouvl ananuza u 0606wWeHUss OMeyecm8eHH020 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmaylouel 001acmu Uccie008anull

Ilpumenamos  memoOvr U  cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHOL0
obecneueHus, CMpyKmyp OaHHbIX, 0a3 OAHHBIX, NPOCPAMMHBIX UHMeEPPelcos
Koouposamv na s3vikax npoepammuposanus

Ilpoexmuposanue 6a3 OanHvix

IIpoexmuposanue npocpammHsix unmep@eucos

Yempanenue obnapyoicennvix Hecoomeemcemautl

HeamenvHocmy, HanpasienHas Ha peulenue 3a0ay AHAIUMUYecKo20 xapakmepa,
npeononazaruux bl00p U MHO2000pasue akmyaibHblxX CHOCOO08 peuleHus 3a0ay

Jlemoncmpupyem 3namus  Memooos, MEXHOJ02UN U  Cpeocme
paspabomku  paspadomKu NPOZPAMMHBIX CUCHIEM U peanu3ayuu
KOHKDEMHbBIX AI20PUMMOE MAMEMAMUUECKUX MOOeTIell Ha Oa3e A3bIK08
npozpammuposanus, 6a3 OAGHHLIX U NAKEMO8 NPUKIAOHBIX RPOZPAMM
Bosmooicnocmu  cospemennbix U NEPCHEeKMUSHbIX  CPeoCcms  paspadbomku
NPOSPAMMHBIX NPOOYKMOS, MEXHUYECKUX CPeOCmE
Memoodonoeuu u mexnonro2uu RPOESKMUPOBAHUS U UCNOIb308AHUSL OA3 OAHHBIX
Tunosvie pewenus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, wadIOHbl, KIACCbl
00beKmMO8, UCNOIb3YemMble Npu paspabomke npocpammHo20 0becneyeHus
Memoowi u cpedcmea npoekmuposanus 6a3 OaHHLIX
Memoobt u cpedcmesa npoexmuposanus NPOSPAMMHBIX UHMepPhelicos
A3viku npoepammuposanus u pabomol ¢ 6a3amu OAHHHIX
Hucmpymenmot u memoowt npoexmuposarnus u ouzatina UC
OcHoBbl co8peMeHHbIX cucmeM YNpasienus 6a3amu OaHHbIX
Coepementvie 00beKMHO-0OPUSHMUPOBAHHBLE SI3bIKU NPOSPAMMUPOBAHUSL
Memoovwl ananuza u 0606werUss OMeuecCm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomsemcmayloueil 001acmu Uccied08aHuil

Hcnonvzoeams — cywecmeyrowue  munogvle  peuwieHus U uwadioHbl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0DecnedeHUs.

Ilpumensimo ~ Memoovl U cpedcmea  NPOEKMUPOBAHUL — NPOSPAMMHO20
obecneyeHus, CMpyKmyp OaHHbuIX, 643 OAHHBIX, NPOSPAMMHBIX UHMepPelicos
Koouposamb Ha s361kax npocpammuposaHust

Ananuz  8o3modcHocmeli  peanuzayuu - mpebOSAHUNl K NPOSPAMMHOMY
obecneueHuo

Oyenka u coenacosanue CpoKo8 GblNOIHeHUs. NOCMABIEHHbIX 3A0ay
Ilpoexmuposarnue 6a3 0aHHbIX

Oyenka u coenacosanue CpoKo8 GblNOIHEeHUsI NOCMABIEHHbIX 3a0aY

Vempanenue oonapysceHHbIX Hecoomeemcmauil

HesimenvHocmo, Hanpasiennas Ha peulerue 3a0ay aHATUMUYecKo20 xapakmepd,
npeononazanwux 6b100p U MHO2000pa3Ue aKmyaIbHbIX CNOCOD08 peuenus 3a0ay

Ilpumensaem coepemennwvie npuemvl padomupl ¢ UHCMPYMEHMATbHHIMU
cpeocmeamu, nOOOEPHCUBAIOUWUMU CO30AHUE RPOZPAMMHBIX RPOOYKHOG
U RPOZPAMMHBIX KOMNJIEKCO8 HA Da3e A3bIK08 NPOZPAMMUPOSAHU, 0a3
OAHHBIX U NAKEM 08 NPUKTIAOHBIX NPOZPAMM



3namep Bosmoorcnocmu  cogpemenHbIX U NepcneKmueHvlX  cpeocms  paspabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonozuu u mexnono2uu RPOEKMUPOBAHUS U UCNOIb308AHUA OA3 OAHHBIX
Tunosvie peuwienus, OUOIUOMEKU NPOCPAMMHBIX MOOYVIel, WAOIOHbL, KIACCH
00beKmMOo8, UCNOoNb3YeMble NPU pa3spabomke npocpammHo20 obecnederus
Memoowi u cpedcmea npoekmuposanust 6a3 OAHHLIX
Memoouvl u cpedcmsa npoekmupo8aHusi NPOZPAMMHbBIX UHMepghelicos
A3biku npoepammuposarnus u pabomol ¢ 6aA3amMu OAHHHIX
HUncmpymenmuol u memoowl npoexmuposanus u ousavna UC
OcHo8bl CO8pEMEHHBIX CUCmeM YNpasieHus 0a3amu OAHHbIX
Cospemennvie 00beKMHO-0PUEHMUPOBAHHbBIE SA3bIKU NPOSPAMMUPOBAHUSL
Memoowt ananuza u 0606weHUs OMeueCmeeHHO20 U MEeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweli 0o6a1acmu Uccie008aHUl

Ymems Ilpumensams ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecneuenus, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMeppelicos
Koouposamv na sazvikax npoepammuposanus

Bnaoemo Ilpoexmuposanue 6a3 0aHHbIX
Yempanenue obnapysicennvix Hecoomeemcemauii
Lesamenvrocmy, Hanpasnennas Ha peweHue 3a0ay AaHaITumuYecKo2o xapakmepa,
npeononazaruux bl00p U MHO2000pasue akmyaibHblxX CHOCOD08 peuleHus 3a0ay

2. CTpyKTYypa M coaepKaHue TUCHUILTUHBI

2.1 Pacnpenesienne TPyA0EéMKOCTH IMCIUIJIMHBI 110 BUAaM padoT

OO61mas TpyA0EMKOCTh TUCHUIUIMHBI COCTAaBIAET 3ad. €. (364acoB), X pacrnpeiesieHue
10 BUAaM paboT MpeACTaBIECHO B TabuIe

CemecTpnl
Buj yueoHoii paGoTnl Beero (4acel)
4acoB
1 7
KonrakTHasi paboTa, B TOM YHCIe: 56 0 56
AyauTopHble 3aHATHS (BCEro): 50 0 50
3aHATHS JIEKIIMOHHOTO THIIA 16 16
JlaGopaTopHbIe 3aHATHS 34 34
3aHATHSA CEMUHAPCKOTO TUMA (CEMUHAPHI,
MIPAKTUYECKUE 3aHITHsI)
HNuas koHTaKTHas padora: 6 0 6
KonTpons camoctosarenbHol padotsl (KCP) 5,8 5,8
[TpomexyTtounas arrectaus (MKP) 0,2 0,2
CamocrosiTesibHas paboTa, B TOM 4ucJie: 16 16
Buinonnenue unoueuodyanbhsix 3a0aHuti 16 16
(noocomoska coobujenul, npe3eHmayuii)
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO
KoHTpoJb:
[ToaroToBKa K 3K3aMeHY
Oo61asi Tpy10eMKOCTh \ qac. 72 0 72




B TOM 4YHCJIe
KOHTAKTHAasA 56 0 56
paborta
3a4. e/l 2 2

2.2 CTpyKTypa JMCHUILIHHBI

Pacnipenenenue BugoB yueOHOM pabOThl U UX TPYJOEMKOCTHU IO pa3zesiaM AUCIUILINHBL.

Paznenbl (TeMbl) IUCHUILUIMHBL, H3y4YaeMble B 7 cemecTpe

KoJsauuecTBo yacoB
o BueaynutopHasn
Ne HaumeHnoBaHue pa3sjneiioB (TemM) Beero AyauTtopHas padora paGora
J 113 JIP CPC
1 2 3 4 5 6 7
1. | Bitcoin 6 14
2. | Ethereum 8 16
3. | TON 2 4
HUTOI'O no pa3aesiam IuCHUNITHHBI
KoHntposb camocrositenpHoi padoThl (KCP) 16
ITpomexyrounas arrectauus (MKP) 0,2
[ToAroToBKAa K TEKYIIEMY KOHTPOJIIO
O01mast Tpy10€MKOCTh 10 JUCHMILIIMHE 72
2.3 Conep:xanue pa3iesoB (TeM) TUCHUILIHHBI
2.3.1 3aHATHA JeKIMOHHOT0 THIIA
®opma
Ne HaumenoBanue pasjena (TeMbl) Copaep:xanue pa3aena (TeMbl) TeKyliero
KOHTPOJIsSI
1 2 3 4
Double spending. Cryptocurrency history. Satoshi
1 Bitcoin Nakamoto publication. Bitcoin architecture. Network P73
' safety. BitcoinCash. Cryptographic and distributed
algorithms in Bitcoin.
Bitcoin addresses and wallets, transactions. Bitcoin JS
2. examples. Multisig-addresses. Copay and official client P3
usage examples.
3 Bitcoin node, network communication. CLI and RPC P73
' interface.
Etherium architecture and project history. Etherium
4, Ethereum Classic. Hierarchcal deterministic wallet, addresses. P3
Etherium smart contracts. Solidity basics.
5. Solidity advanced.
Ethereum tokens. ERC20 smart contracts. ICO. Metamask.
6. Token smart contracts deployment and communication P3
from web application.
7. ERC 721, ERC 1155, NFT P3
Blockchain services. Legal regulations of blockchain and
8. - - - P3
cryptocurrency usage in various countries. DAO. SSI
9. TON TON blockchain. Architecture, components and tools. P3

IHpumeuanue: JIP — omuem/3auwguma nabopamopuou pabomol, KII - gvinonnenue xypcosozo npoexma, KP - kypcogou
pabomul, PI'3 - pacuemno-epaghuueckoco 3adanus, P - manucaumue pegpepama, O - scce, K - xomnoxsuym, T —

mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHA CEMHUHAPCKOIO THIIA



Ipumeuanue: JIP — omyem/3awuma nabopamopnoti pabomsi, KII - svinonnenue kypcosozo npoexma, KP - kypcosot
pabomuwl, PI'3 - pacuemno-epaghuueckoco 3adanus, P - manucaumue pegpepama, 3 - scce, K - xomnoxsuym, T —

mecmuposanue, P3 — pewenue 3adau.

2.3.3 JIabopaTopHbIe 3aHATHS

®opma
Ne HaumeHnoBanue pasjesa (TeMbl) HaumenoBaHue 1a60paTOpPHBIX padoT TeKyliero
KOHTPOJIA
1 2 8 4
1. Bitcoin Bitcoin 1 P3
2. Bitcoin 2 P3
3. Bitcoin 3 P3
4. Bitcoin 4 P3
5. Ethereum Ethereum 1 P3
6. Ethereum 2 P3
7. Ethereum 3 P3
8. Ethereum 4 P3
9. Project P3

Ipumeuanue: JIP — omuem/3auwuma nabopamopnoil pabomut, KII - evinonnenue xypcosoeo npoexma, KP - kypcogotu
pabomwl, PI3 - pacuemmno-epaguueckozo sadanus, P - nanucanue pegepama, 3 - acce, K - xomnoxeuym, T —

mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (MP0EeKTOB)

Her

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 o0ecreyeHusl JAJIsl CAMOCTOAITEIbHON PadoThI
00y4amuXxcs 1o JUCUMILINHE (MOTYJII0)

Hepequb y‘le6HO'MeTOI[I/I‘IeCKOl"O obecreyeHus JUCHUITIINHBI

Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM paObOThI
1 2 3
1 |U3yuenHue Metoanyeckie yKa3zaHUs 110 OpraHH3allMyd CaMOCTOSTENbHOU
TEOPETUYECKOTO paboThI CTYyJICHTOB, YTBEPK/ICHHbBIE kadenpoit
Marepuaia WHGOPMAIIMOHHBIX TeXHOIOorHH, mpoTokoi Nel ot 30.08.2019
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VY4ueOHO-METOTUYECKHUE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM pPabOThl OOyYaroIIMXCs W3

YHCITa MHBAJIH/IOB U JIUII C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbs (OB3) mpenocrasisrorcst
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS HH()OPMAIIH:

JInst I ¢ HapyIIeHUSIMH 3PEHUS:

— B I€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA,

— B opme ayauodaiina,

— B ITeyaTHOM opMe Ha s3bIKe bpaiins.
Jl1st v ¢ HapyIICHUSIMH CITyXa:

— B mieuaTHoi opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.
Jlnist U1 ¢ HapyIIEHUsIMHM OTIOPHO-JIBUTATENILHOTO anmapara:

— B mieyaTHoi hopme,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA,
— B opme ayaunocaiina.



JlaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTA
oOyyJaromuxcs.

3. O6pa3oBaTesibHbIE€ TEXHOJIOTHH
B cootBerctBun ¢ tpedoBanmsivu @I'OC B mporpamma JUCHUIUIMHBI TPEAyCMaTpUBACT
UCIIOJIb30BaHUE B Y4eOHOM IIpolecce CIEQYIoUMX O00pa30BaTe/IbHbIE TEXHOJOIMM: YTEHUE
JEKUUHA C HCHOJB30BAaHWEM MYJIBTUMEIUIHBIX TEXHOJIOTUH; METOJA MalblX Ipynm, paz0op
IIPaKTUYECKUX 3a/1a4 U KEHCOB.

[Tpu oOyueHnH UCIONB3YIOTCS ClIEAYIOIINE 00pa30BaTeIbHbIE TEXHOIOTUHU:

— TexHonoruss KOMMYHUKAaTHBHOTO OOydeHHs — HampaBieHa Ha (OpMUpPOBaHHE
KOMMYHHMKATUBHOW KOMIIETEHTHOCTHU CTY/I€HTOB, KOTOpasi siBJsieTcsl 6a30BOi, HEOOXOIMMOM asist
aZlanTalyy K COBPEMEHHBIM YCJIOBUSM MEXKYJIBTYPHOM KOMMYHHUKALUH.

— TexHonorust paszHoypoBHeBoro (auddepeHunpoBaHHOr0) O00y4YeHHs — MpeAroyaraer
OCYLIECTBJICHUE I103HABATEIbHON JIE€ATEIbHOCTU CTYAEHTOB C YYETOM HMX HHIMBUIYaJbHBIX
CHOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSS WX PEaTU30BbIBATH CBOM TBOPYECKUN
noteHuuan. Co3llaHue M HCIOJIb30BAHUE IHArHOCTHUYECKUX TECTOB SIBISIETCS HEOThEeMJIEMOMN
4aCThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MomyiapHOrO OOy4YeHHS — TMpeaycMaTpuUBaeT JAelCHHE COJACpIKAHUS
JTUCIUIUIMHBI HA IOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOIYJIH ), UHTETPUPOBAaHHBIE B OOIIMIA KypC.
— HWudopmanmnonno-kommyHnukanuonnsle Texnonorun (MKT) - pacmupsitor pamku

00pa30BaTENILHOTO IIPOIIECCa, MOBBINIAS €r0 MPAKTUYECKYI0 HAIPaBICHHOCTb, CIIOCOOCTBYIOT
UHTEHCU(DUKALMY CaMOCTOATEIbHOM pabOThl ydallMXCsl M IOBBILIEHUIO I103HaBaTEIbHOU
aktuBHOCTH. B pamkax KT BeiaenstoTcs 2 Buaa TEXHOIOTHI:

— TexHONOTHsT HCHOJB30BAHUS KOMIIBIOTEPHBIX HPOTpaMM — IMO3BOJSET 3(P(HEKTUBHO
JIOTIOJTHUTD Ipoliecc 00yUeHHs A3bIKY Ha BCEX YPOBHSX.
— HHrepHeT-TEXHONOTMM — MPENOCTABIISIOT IIMPOKHUE BO3MOKHOCTH Il IIOHMCKA

UHpOpPMaLnH, pa3padOTKN HAYYHBIX POEKTOB, BEICHHUS HAyYHBIX UCCIIECOBAHUI.

— TexHonorus HUHAUWBUYyaJINU3alluu 06yqu1/151 — MOMOract pCaJM30BbIBATL JIMYHOCTHO-
OPUEHTUPOBAHHBI TOAXOJ, YYHUTHIBas HMHIUBUAyaJbHbIE OCOOEHHOCTH M TOTPEOHOCTH
y4aluxcs.

— [IlpoexTHass TEXHOJOTHsSI — OpPWUEHTHPOBaHA Ha MOACITUPOBAHHE COIUAIHLHOTO
B3aUMOJICHCTBUS y4alllUXCs C IENbI0 PELIeHUs 3aJaud, KOTopas OIpeeseTcss B paMmKax
npohecCHOHANBHOM MOATOTOBKH, BBIAEISSA Ty WM UHYIO IPEIMETHYIO 00J1aCTh.

— TexHonoruss oOyueHuss B COTPYJHUYECTBE — pealiu3yeT HACI0 B3aUMHOr0 OOyuyeHus,
OCYILECTBIISAA KaK WHIMBHUIYaJbHYIO, TaK M KOJUJICKTUBHYIO OTBETCTBEHHOCTb 3a pEILICHHE
y4eOHBIX 3ajau.

- I/Il"pOBafl TEXHOJIOTHA — IMO3BOJIACT pa3dBUBATb HABBIKHM PACCMOTPCHUA psAa BO3MOXKHBIX
Croco00B peleHus: nMpo0sIeM, aKTUBU3UPYS MBIIIJICHUE CTYJIEHTOB U PacKpbIBasi JTUYHOCTHBIN
HNOTEHIMAJ KaKI0r0 y4alerocs.

— TexHonorust pasBUTHA KPUTUYECKOI'O MBIIUICHUS — CHOCOOCTBYET (OPMHPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTUYECKH OTHOCHUTHCS K HH(GOpPMAIMH, YMEHHIO
0TOMpaTh HH(OPMALIHIO [T PELICHUs TOCTAaBIEHHON 3aauu.

KommuiekcHoe wncnonbp3oBaHWE B y4eOHOM MpoIlecce BCEX BBIMIEHA3BAaHHBIX TEXHOJIOTHUH
CTUMYJIUPYIOT JIMYHOCTHYI0, HHTEUIEKTYyaJbHYI0 AaKTHBHOCTb, pPa3BMBAIOT II03HABaTEJIbHBIE
IPOIIECCH, CIMOCOOCTBYIOT (POPMHUPOBAHUIO KOMIIETEHIM, KOTOPBIMH JIOJDKEH 00J1a1aTh
Oyaymuii CrieluanucT.

OcHOBHBIE BUJIbI MHTCPAKTUBHBIX 06paSOBaTeJH)HLIX TEXHOJIOTHH BKJIIOYAIOT B ceOs:

— paboTa B MaJbIX rpymnmax (KOMaH€e) - COBMECTHas JACSATEIHLHOCTh CTYICHTOB B TPYIIIIE MO/
PYKOBOJICTBOM JI/IEpa, HAIIPABJICHHAS HA pellleHue o0IIel 3a1auu IyTEM TBOPUECKOTO CIIOKEHHUS



PE3yJIbTaTOB HHﬂHBHHyaHBHOﬁ pa6OTBI YJICHOB KOMaHIbI C JOCJIICHUEM HOJIHOMOYUHN U
OTBETCTBCHHOCTH;

— TPOEKTHAs TEXHOJIOTHS - WHAUBHyaJIbHAS MM KOJUIGKTUBHAS NESTEIHLHOCTH 10 OTOOPY,
pacmpe/ielieHHI0 U CHCTeMaTH3allid MaTepraia Mo ONpPeeICHHON TeMe, B pe3ysibTare KOTOpOu
COCTABJISIETCS TIPOCKT;

— aHaTU3 KOHKPETHBIX CUTYAIMid - aHAIHW3 PEalbHBIX MPOOJEMHBIX CHUTyalMid, HMEBIIMX
MECTO B COOTBETCTBYIOIIEH 00JacTH MPO(EeCcCHOHATBHON NEATENFHOCTH, W TOMCK BapHUaHTOB
JYYIINX PEUICHHIH;

— pa3BHUTHE KPUTHUYECKOTO MBIIUICHUS — 00pa30BaTeNIbHAS JEATENIbHOCTD, HAIIPABICHHAS Ha
pa3BUTHE Y CTYJIEHTOB Pa3yMHOT0, Pe(ICKCUBHOTO MBIIUICHUS, CIOCOOHOTO BBIIBUHYTH HOBBIC
UJCH U YBUIECTh HOBBIC BO3MOXKHOCTH.

[Tonxon pa3dbopa KOHKPETHBIX 3aJad U CUTyallUd HIIMPOKO MCIONb3YeTCd Kak
npenoaaBaTrejicM, TaKk U CTyACHTaMH BO BpPEMA J'IeKIIHfI, J'Ia60paTOpHI)IX 3aHATUM U aHalM3a
pe3yJabTAaTOB CaMOCTOSATEIBHON pPaboThl. DTO OOYCIOBIEHO TEM, YTO IMPH HCCICIOBAHUU H
PEIICHUH KaXKI0H KOHKPETHOMW 3a/1a9l UMEETCs1, KaK ITPaBUIIO, HECKOJIBKO METOIOB, a 3TO TPeOyeT
pa30opa U OICHKH 11eJI0 COBOKYITHOCTH KOHKPETHBIX CUTYaIlUH.

KOJINYeCTBO
Hcnonbs3yemMble HHTEpAKTHBHBIE 00pa3oBaTeJbHBIE
Cemectp | Bug 3anaTus HHTEPAKTHUBHBIX
TeXHOJIOI MU
4acoB
[IpakTnueckue 3aHATUSL B pexuMax
JIP B3aUMOJICUCTBUS «IIPENOJaBaTENb — CTYACHT» U 6
«CTYEHT — CTYJIEHT)
Hroro 6

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3anamus/cemunapul, JIP — nabopamopmuvie 3anamus, CPC —
camocmosmenvHas paboma cmyoenma

Tembl, 3a1aHug U BOIPOCHI JUISI CAMOCTOSITENILHON paboThl MpU3BaHBI CHOPMUPOBATH
HABBIKU IIOHCKA I/IH(i)OpMaHI/II/I, YMEHUA CAMOCTOATCIBHO PpacCllrupiaTb U YFJ'IY6J'ISITI) 3HaHHA,
MOJTyYEHHBIE B XO/I€ JICKIIMOHHBIX M MPAKTUIECKUX 3aHITHH.

[Toaxon pazdopa KOHKPETHBIX CUTYAIM ITMPOKO MCTIOIB3YETCS KaK MPErnoiaBaTesieM, TaK
U CTyJIEHTaMH IpU MPOBEJICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSATEIbHONU PaOOTHI.

HHH JiI ¢ OrpaHMYCHHBIMHU BO3MOXXHOCTAMU 3O0POBBA IMPECAYCMOTPECHA OpraHu3alus
KOHCYJIbTAIIMH C UCTIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

Jnst muu ¢ HapyIeHUsAMU 3pEHHUS:

— B IiedaTHOU popme yBeaHueHHBIM MIpU(TOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

Jlyist U1 ¢ HapyIISHUSIMH CITyXa!

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'0 IOKYMEHTA.

Jlnst man ¢ HapyIeHUsAMH OITOPHO-ABUTATEIBHOTO AIIapara:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

I[.IISI JiiI ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3O0POBBA MPCAYCMOTPCHA OpraHu3alusa
KOHCYJIBTAIMH C UCIIOJIb30BAHHEM DIICKTPOHHOMN TTOYTHI.

JlaHHBIN TIepeueHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

1. Oueﬂoqnme U METOAUYECKHUE MaTepHAJIbI



4.1 OueHouyHble cpeacTBa ISl TeKyHlero KOHTPOJS  YCIeBaeMOCTH W
NMPOMEKYTOYHOH aTTecTaluu

OrneHOYHBIE CpeICTBA MpEIHAa3HAueHBl Ui KOHTPOJII W OLEHKH 00pa30BaTEbHBIX
JTOCTHXKEHUN OOYyYaromMXCsi, OCBOMBIIMX MPOTpaMMy YyueOHOW JMCHIUIUIMHBI «HA3BaHHE
JVICTIATUTHHBDY .

O1neHOYHBIE CPENICTBA BKIIOUACT KOHTPOJIbHBIE MAaTEpUAIIb ISl IPOBEACHHUS TeKYIIero
KOHTPOJIsA B popMe 3a71aHnii MPOMEKYTOYHOH aTTecTalnu B OpME MPOEKTa K IK3aMCHY .

OneHouHble CpeACTBA Ui HMHBAJIUIOB W JIMII C OTPAHUYEHHBIMH BO3MOKHOCTSMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX UHIUBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

— IIpy HeOOXOAMMOCTH UHBAIMIAM U JIULIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
NPEJOCTABIISICTCS TOTIOJIHUTEILHOE BPEMS JIJIS IIOATOTOBKU OTBETA HA SK3aMCHE;

— IIpH TPOBEICHUH NPOILETYPHl OLCHUBAHUS PE3yJIbTaTOB 00YyUYEHUSI MHBAINIOB H JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI TPEAYCMATPHUBACTCS UCIIOIB30BaHUEC TEXHHYECKUX
CpPEeZICTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYAIbHBIMA OCOOCHHOCTSIMH;

— IIpY HEOOXOIUMOCTH JIJIsl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI
U MHBAJIUIOB TpOLEIypa OLECHUBAHUS pPE3YyIbTaTOB OOYYEHUS IO JUCLUIUIMHE MOXKET
NPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Iponenypa oueHHBaHUS PE3yIbTaTOB OOyUEHHsS] WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI 110 JMCHUIUIMHE (MOIYJIIO) TMpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B Qopmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM HUX 3J0POBbSI M BOCIPHUSATHS
uHpopMaIuu:

JUist U1 ¢ HAapyIIEHUSIMH 3PSHHS:

— B I1€YaTHOH (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JIist U1 ¢ HapyIICHUSIME CITyXa:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

J11s1 JIUI ¢ HApYIICHUSIMH OTIOPHO-/IBUTATEIILHOTO amrapara:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'O TIOKYMEHTA.

JlaHHBIN TIepedeHh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00ydJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /Il TeKyIlIeil H MPOMEeKYTOYHOM aTTecTaluu

Kon HaunmeHnoBanue
Ne | KonTtponupyemsle pa3aensl (TeMbl) | KOHTPOIUPYEMOH OLICHOYHOI'O CPEJICTBA
n/n JMCHUTITHHBI® KOMITETCHIHN . [TpomexyTouHast
Texymuit KOHTPOIIb
(wmm ee yacTH) aTTecTanus
VK-2, OIIK-1,
OIIK-2, OIIK-4, | Jlabopamopnas Bonpoc na sxkzamene I-
OIIK-6, OIIK-1, | paboma 1-4 9
[IK-2, 1IK-3
YK-2, OIIK-1,
OIIK-2, OIIK-4, | JlabopamopHhas Bonpoc na skzamene
OIIK-6, OIIK-7, | paboma 5-7 10-21
I1K-2, I1K-3
YK-2, OIIK-1,
OIIK-2, OIIK-4,
OIIK-6, OIIK-7,
I1K-2, I1K-3

2. | Bitcoin

3. | Ethereum

4. | TON

Bonpoc na sxsamene 22

HOKa3aTeJ'lI/I, KPUTEPHUH M IIIKAJA OUCHKHA C(l)OpMHpOBaHHI)IX KOMIIeTeHI Ui



CootBercTBE IHMOPOrOBOMY VPOBHIO OCBOCHHMS KOMIETEHLIUH IJIAHUPYEMBIM
pe3ynbTaTaM 00y4YeHUs M KPUTEPHSIM HX OLCHUBAHUS (OILICHKA: YAOBJIETBOPUTEIbHO /3aUTEHO):
MK-3 Cnoco0eH NpUMEHATH COBpPeMeHHble HWH(OPMAIMOHHBbIC TEXHOJIOTHMH NPH
NPOEKTHPOBAHUH, PeaTu3allii, OlleHKe KayecTBa U aHaIu3a Y(PPeKTHUBHOCTH
MaTeMaTH4eCKUX Mojesiell H(1WJIM) NPOrpaMMHOro odecrievyeHust 1Jisl peleHnst

3a/a4 B Pa3JIMYHBIX NIPEAMETHBIX 00J1aCTAX

HJI-1.1IK-3 Hcnonvzyem cospemennvie peuieHus u mexHoa02uu npoeKmupo8anus
npu pazpadomie nPOZPAMMHO20 0bOecneveHus
3namo Bosmoorcnocmu  cogpemeHHbIX U NEPCneKmueHbIX  Cpeocms  paspabomku

NPOCPAMMHBIX HPOOYKMO8, MEXHUYECKUX CPEOCME

Memooonocuu  paspabomku npocpammHo20 obecnedyeHusi U MexHOoL02UU
NPOCPAMMUPOBAHUSL

Ipunyuner nocmpoenuss apxumexkmypvl HPOSPAMMHO20 0becneyeHus U 6uUobl
aApxXumeKmypuvl NPOSPAMMHO20 0Decneyenus

Memoouvl u cpedcmea npoekmupo8aHusi NPOZPAMMHbBIX UHMepghelicos

A3biku npoepammuposarnus u pabomol ¢ 6aA3aMu OAHHHIX

HUncmpymenmuol u memoowl npoexmuposanus u ousavna UC

Cospementvie 00beKMHO-0PUEHMUPOBAHHbBIE SI3bIKU NPOSPAMMUPOBAHUSL
Cospemennbie cmpyKmypHble A3bIKU NPOSPAMMUPOBAHUS

Memoowi ananuza u 0606weHUs OMeueCmeeHHO20 U MEeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweli 0o6aacmu Uccie008aHull

Ymemso Buvipabamuvieams éapuanmul peanuzayuu mpebosanuti
Koouposamv na s3vikax npoepammuposanus
Bepuguyuposamo cmpykmypy npoepammnozo kooa

Bnaoemuw Paspabomra, usmenenue u coenacosamue apxumexmypvl NpPOSPAMMHO20
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecnevenus

IIpoexmuposanue npocpammusix unmep@eicos

Paszpabomxa cmpyxkmypul npoepammnoco kooa UC

Bepugpukayuss  cmpykmypol  npoepammnozo  koda HC  omnocumenvHo
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC

Yempanenue obnapyoicennvix Hecoomeemcemautl

HJ[-2.TIK-3 Hcnonvzyem cosepemennvle A3bIKU U CUCHEMBL NPOPAMMUPOBAHUS,
MeXHON02UU NPOEKMUPOBGAHUS NPOZPAMMHO20 00ecneyeHus
3nameo Bosmooichocmu  cospemennbix U NEPCHeKMUBHbIX  CPeocms  pa3padbomku

NPOSPAMMHBIX NPOOYKMOS, MEXHUYECKUX CPEOCm8

Memoodonozuu  pazpabomku npocpamMmHo2o obecneyeHus U MexHoN02UU
npOSPaAMMUPOBAHUS

Ipunyunsl nocmpoenus apxumekmypvl HPOSPAMMHO20 0OecneyeHusi U 6uUdbl
apxumexmypul NpOZPaAMMHO20 0becneyenus

Memoowbl u cpedcmea npoekmuposanus NPOSPAMMHbBIX UHmepgeticos

A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX

Hncmpymenmot u memoost npoexmuposanus u ousavina M1C

Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Coepemennvie cmpyKmypHble A3bIKU NPOCPAMMUPOBAHUS

Memoouvl ananuza u 0606weHUss OMeyecm8eHH020 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmaytouell 001acmu Uccie008anuil



Ymemo Buipabamuvieams éapuanmul peanuzayuu mpebosanuti
Koouposamo na szvikax npoepammuposanus
Bepuguyuposame cmpykxmypy npoepammnozo kooa
Bnaoemp Paspabomra, usmenenue u coenacosanue apxumexmypbl NpoOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHOZO
obecneyeHus
IIpoexmupoeanue npocpammuvix unmepdgeticos
Bepugpuxayuss  cmpykmypvl  npoepammnozo  koda HC  omnocumenvHo
apxumexmypul UC u mpebosanuii 3axazuuxa k UC
Yempanenue obnapyoicennvix necoomeememasuii
IIK-6 Cnocoben ucnonvzoeamsv cO8pPeMEHHbBIE MemMOObl pPa3padomKu npopammHbIX
cucmem u peanusayuu KOHKPEMHbIX A120PUMMO8 MAMEMAMUYECKUX Mooeell
Ha 0a3ze A3bLIKOG NPOZPAMMUPOBAHUA, 03 OAHHBIX U NAKEMOE NPUKIAOHBIX
npozpamm, UCnOIBL306aMb 3HAHUE OCHOGHBLIX MEMO008 UCKYCCMBEHHOZ0
UHmMeNNeKma ¢ nociedyruieil npoPeccuoHanIbHOl 0eAmeabHOCHU 6 Kauecmee
HAYYHBIX COMPYOHUKO0S8, npenodasamesieil 00pPA306AMENbHBIX OPZAHUAYUTL
8bicULe20 00pA306aHUsL, UHIICCHEPOB,
MexXHO010208
HJI-1.1IIK-6 Hcnonvzyem coepemenHble UHCMPYMEHmMAanbHble cpeocmea
pazpadomku 6a3z OAGHHBIX, NPUKTIAOHO20 RPOZPAMMHOZ0 0becneueHusn u
cucmem paziudHo20 YYHKUUOHATbHO20 HAZHAYEHUA
3namo Bosmooichocmu  cospemennbix U NEPCHeKMUBHbIX  Cpeocms  pa3padomku
NPOSPAMMHBIX NPOOYKMOS, MEXHUYECKUX CPEOCmE
Memoodonozuu u mexnono2uu npOEKMUPOBAHUs U UCNOIb308AHUS 0A3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYAEU, WAONOHbI, KIACCH
00beKmo8, Ucnovb3yemvie npu paspabdomke npocpammHo2o obecneyeHus
Memoovl u cpedcmea npoexmuposanus 6a3 OAHHHIX
Memoowbl u cpedcmea npoekmuposanus NPOSPAMMHbBIX UHmMepgheticos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmot u memoost npoexmuposanusi u ousavina MC
OcHo6bl co8pemenHbIX cucmem ynpagieHus 0a3amu OaHHbIX
CoepemeHnvie 00beKMHO-0PUCHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoouvl ananuza u 0606weHUss OmeyecmeeHH020 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmaylouell 061acmu Uccie0o08anuil
Ymems Ilpumenamos  memoOvl U  cpeocmeéa  NPOEKMUPOBAHUS — NPOSPAMMHOZ0
obecneyeHus, CmMpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHmMeppelicos
Koouposamve na si3vixax npoepammuposanusl
Bnaoemo Ipoexmuposanue 6a3 danHbIX
IIpoexmupoeanue npocpammusix unmep@eucos
Yempanenue obnapyoicennvix Hecoomeemcemasuii
Heamenvrocms, HanpasienHas Ha peulenue 3a0ay aHaIUMUYecKko20 xapakmepa,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHblX CHOCOO08 peuleHus 3a0ay
HJI-2.TIK-6 Jemoncmpupyem 3nanus memooos, MeEXHOAOUN U CpPeocme

paspabomku  paspadomKu NPOZPAMMHBIX CUCHIEM U peanu3ayuu
KOHKDEMHbBIX AI20PUMMOE MAMEMAMUUECKUX MOOe el Ha fa3e A3bIK08
npozpammuposanus, 6a3 OAGHHLIX U NAKEMO8 NPUKIAOHBIX RPOZPAMM



3uname

Ymems

Bnaoemuw

HJT-3.1TK-6

3nameo

Ymems

Baaoempw

Bosmoorcnocmu  cogpemenHbIX U NepcneKmueHvlX  cpeocms  paspabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNOIL308AHUSA OA3 OAHHBIX
Tunosvie peuwienus, OUOIUOMEKU NPOCPAMMHBIX MOOYVIel, WAOIOHbL, KIACCH
00beKmMOo8, UCNOoNb3YeMble NPU pa3spabomke npocpammHo20 obecnederus
Memoowi u cpedcmea npoekmuposanust 6a3 OAHHLIX

Memoouvl u cpedcmsa npoekmupo8aHusi NPOZPAMMHbBIX UHMepghelicos

A3biku npoepammuposarnus u pabomol ¢ 6aA3amMu OAHHHIX

HUncmpymenmuol u memoowl npoexmuposanus u ousavna UC

OcHo8bl CO8pEMEHHBIX CUCmeM YNpasieHus 0a3amu OAHHbIX

Cospemennvie 00beKMHO-0PUEHMUPOBAHHbBIE SA3bIKU NPOSPAMMUPOBAHUSL
Memoowt ananuza u 0606weHUs OMeuecCmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweli 0o6a1acmu Uccie008aHUl

Hcnonvzoeams  cywecmgyiowue  munogvle  pewieHus U wadioHbl
NPOEKMUpPOBAHUsI NPOSPAMMHO20 0becnederus

Ilpumensams ~ memoovl U  cpedcmea  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecnevenus, cCmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMEPDelico8
Koouposamv na sazvikax npoepammuposanus

Ananuz  8ozmoodicHocmell  peanusayuu  mpeOO8aHull K - NPOSPAMMHOMY
obecneyeHuro

OyeHka u coenacoganue cpoko8 8binoIHeHUs NOCMABIeHHbIX 3a0ay
Ilpoexmuposanue 6a3 OanHbIX

OyeHka u coenacoganue cpoko8 8binoIHeHUs NOCMABIeHHbIX 3a0ay

Yempanenue obnapysicennvix Hecoomeemcemautl

Heamenvrocms, HanpasnienHas Ha peulenue 3a0ay aHaIUMUYecKo20 xapakmepa,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHblX CHOCOO08 peuleHus 3a0ay

Ilpumensem coepemennvie npuemvl pabomovl ¢ UHCHPYMEHMATLHBIMU
cpeocmeamu, NOOOEPHCUBAIOWUMU CO30AHUE NPOZPAMMHBIX RPOOYKMO8
U NPOZPAMMHBIX KOMNIIEKCO8 HA 0a3e A3bIKOG NPOPAMMUPOSAHUsl, (a3
OAHHBIX U NAKEM 08 NPUKTIAOHBIX HPOZPAMM
BoszmooicHocmu  cospemMennbiX U NepPCneKmueHbIX  Cpeocme  pazpabomku
NPOSPAMMHBIX RPOOYKMOB, MEXHUYECKUX CPEOCME
Memoodonoeuu u mexnono2uu nPOEKMUPOBAHUsL U UCNONb308AHUS 6A3 OAHHBIX
Tunoevie pewieHus, OUOIUOMEKU NPOSPAMMHBIX MOOYell, UWAOIOHbI, KIACCbL
00beKMOo8s, UCNOIb3YeMble NPU Pa3pabomKe RPOSPAMMHO20 0becneueHus.
Memoovl u cpedcmea npoexmuposanus 6a3 OAHHHIX
Memoowt u cpedcmea npoekmupo8anust RPOSPAMMHBIX UHMeEPDEUcos
A3viKU npocpamMmuposanus u pabomul ¢ 6azamu OAHHHIX
Hnempymenmol u memoowl npoexmuposanus u ouzavina UC
OCHOBbL COBPEMEHHBIX CUCMeEM YNPasieHus: 6a3amu OAHHbIX
Cospementvie 00beKMHO-OPUSHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUS
Memoovl ananuza u 0606werUs OMeuecCm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcemayowe 001acmu uccie008aHull

Ipumensmo ~ memoovl u  cpeocmea  NPOEKMUPOBAHUSL  NPOSPAMMHO20
obecneyeHus, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHmMeppelicos

Koouposamo na szvikax npoepammuposanus

Ilpoexmuposanue 6a3 OanHvIx



Yempanenue obnapysicennvix Hecoomeemcemaeut
Jesamenvrocmy, HanpasnenHas Ha peueHue 3a0a4 AHATUMUYecKo2o xapakmepa,
npeononazanuux bl00p U MHO2000pazue akmydaibHbIX CHOCOD08 peuleHUs 3a0ay

Cootserctere 0A30BOMY __YPOBHK)  OCBOEHHS  KOMIIETEHLIUH IJIAHUPYCEMbIM
pe3yibTaTaM 00y4YeHUs U KPUTEPHSIM HX OLICHUBAHUS (OL[CHKA: XOPOLIO /3a4TEHO):

MK-3 Cnoco0eH NpUMEHATH COBpPeMeHHble HWH(OPMALMOHHbIC TEXHOJIOTMH IIPH
NPOEKTHPOBAHUH, PeaTu3allii, OlleHKe KayecTBa U aHaIu3a 3(PPeKTHUBHOCTH
MaTeMaTHYeCKUX Mojesiell H(WJIM) NPOrpaMMHOro odecrevyeHust 1Jisl pelieHnst
3a/a4 B Pa3JIMYHBIX NIPEAMETHBIX 00J1aCTAX

HJI-1.ITK-3

3name

Ymems

Bnaoemw

AJT-2.1TK-3

3nameo

Hcnonvzyem cosepemennvle pewienus U mexHoni02uu npoeKmuposanus
npu pazpadomke nPoZPAMMHO20 0becneuenus
Bosmooicnocmu  cogpemeHHbIX U NEpCneKmueHvlx  cpeocms  pazpabomKu
NPOCPAMMHBIX HPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonocuu  paspabomku npocpammHo20 obecnedyeHusi U MexHOL02UU
NPOCPAMMUPOBAHUSL
Ipunyunsl nocmpoeHnuss apxumexkmypvl HPOSPAMMHO20 0becneyeHus U 6uobl
aApxXumeKmypuvl NPOSPAMMHO20 0Decneyenus
Memoouvl u cpedcmsa npoekmupo8aHusi NPOZPAMMHbBIX UHMepghelicos
A3biku npoepammuposarnus u pabomol ¢ 6a3amMu OAHHHIX
Uncmpymenmuol u memoowl npoexmuposanus u ousavna UC
Cospementvie 00beKMHO-0PUEHMUPOBAHHbBIE SI3bIKU NPOSPAMMUPOBAHUSL
CospemeHnnbie cmpyKmypHble A3bIKU NPOSPAMMUPOBAHUSL
Memoowt ananuza u 0606weHUs OMeueCm8eHHO20 U MEeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroueli 0o6aacmu Uccie008aHul

Buipabamuieame eapuanmul peanuzayuu mpebosanuii
Koouposamv na sa3zvikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammnozo kooa

Paspabomxa, usmenenue u coenacosanue apxumexmypbi NpoOcPAMMHOZ0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O0
obecneyeHus

IIpoexmuposanue npocpammusix unmep@eicos

Paszpabomxa cmpyxkmypul npoepammmnoco kooa UC

Bepugpukayuss  cmpykmypol  npoepammnozo  koda HC  omnocumenvHo
apxumexmypwvl UC u mpebosanuti 3axazuuxa k UC

Yempanenue obnapyoicennvix Hecoomeemcemautl

Hcnonvzyem cosepemennvle A3bIKU U CUCHEMbBL RPOZPAMMUPOBAHUS,
MeXHON02UU NPOEKMUPOBGAHUS NPOZPAMMHO20 00ecneyeHus
Bosmooicnocmu  cospemennbix U NepCneKmueHulX  Cpeocms  paspadomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memoodonozuu  pazpabomku npocpamMmHo20 obecneyeHus U MexHoa0SUU
npOSPAMMUPOBAHUS
Ipunyuner nocmpoenuss apxumexkmypvl NpOSPAMMHO20 OOecneyeHus U 6uUdbl
apxumexmypuvl npOZPaAMMHO20 0becneyenus
Memoowbl u cpedcmea npoekmuposanus NPOSPAMMHbBIX UHmMepgheticos
A3biKu npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmot u memoost npoexmuposanusi u ousaiina M1C
Cospemennvie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL



Cospemennbie cmpyKmypHble A3bIKU NPOSPAMMUPOBAHUS
Memoowi ananuza u 0606weHUs OMeueCmeeHHO20 U MEeHCOYHAPOOHO20 ONbIMA 8
coomseemcmayoujeil 001acmu Uccied08aHull

Ymems Buipabamuvieams éapuanmul peanuzayuu mpebosanuti
Koouposamv na sizvikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammnozo kooa
Bnaoempw Paspabomra, usmenenue u coenacosanue apxumexmypvi NpoOSPAMMHOZO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O0
obecneyeHus
IIpoexmuposanue npocpammusix unmep@eicos
Bepugpuxayuss  cmpykmypvl  npoepammnozo  koda HC  omunocumenvHo
apxumexmypwvl UC u mpebosanuii 3axaszuuxa k UC
Yempanenue obnapysicennvix Hecoomeemcemaut
IIK-6 Cnocoben ucnonv3osamsv coeépemenHble MemOObl PA3PAOOMKU RPOPAMMHBIX
cucmem u peanuzayuu KOHKPEmHbIX a120pUMMO8 MAMEMAMUYecKux mooenei
Ha 0aze A3BIKO8 NPOZPAMMUDPOBAHUSA, 043 OAHHBLIX U HAKEMOG NPUKIAOHBIX
npozpamm, UCHONBb306AMb 3HAHUE OCHOBHbIX MEMOO008 UCKYCCHBEHHO20
UHmeeKma 6 nociedyrouieil npopheccuoHanbHoll 0eameabHOCIU 6 Kayecmee
HAYYHBIX COMPYOHUKOS8, Hpenooasameneii 00pPA308AMENbHBIX OP2AHUAUUIL
evicuiez0 00pa306anus, UHHCEHEPOB,
MexH010208
HJI-1.1IIK-6 Hcnonvzyem coepemenHble UHCMPYMEHmMAanbHble cpeocmea
pazpabomku 6a3 OaHHBIX, RPUKIAOHO20 NPOCPAMMHO20 0DecneyeHus u
cucmem pazniuiHo20 QYYHKYUOHANbHOZ0 HAZHAYEHUSA
3namp Bosmodxcnocmu  COBPEMEHHbIX U NEPCHEeKMUBHbIX — CPeOCmE  pa3padomKu
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonoeuu u mexnono2uu NPOEKMUPOBAHUSL U UCNOIb308AHUS OA3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSDAMMHBIX MOOYIEU, WAOIOHbI, KIACCHl
00beKmMOo8, UCNONb3YeMble NPU pa3padbomKe npocpammHo20 obecnederus
Memoovl u cpedcmea npoexmuposanus 6a3 OAHHHIX
Memoouvl u cpedcmsa npoekmupo8aHusi NPOZPAMMHbBIX UHMepghelicos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
HUncmpymenmol u memoowvl npoekmuposanus u ouzauna UC
OcHo6bl co8pemMenHbIX cucmem ynpagieHus 0a3amu OaHHbIX
Cospementvie 00beKMHO-0PUEHMUPOBAHHbBIE SI3bIKU NPOSPAMMUPOBAHUSL
Memoouvl ananuza u 0606weHUss OmeyecmeeHH020 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcemayiouetl 001acmu Uccie008aHull
Ymemo Ilpumensams ~ memoObl U  cpeOCmea  NPOEKMUPOBAHUS — NPOSPAMMHOZO
obecneyeHus, CmMpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMeppelicos
Koouposambe Ha a3vikax npocpammuposanus
Bnaoemo IIpoekxmuposanue 6a3 danHbIX

IIpoexmuposeanue npocpammusix unmepgeicos
Yempanenue obnapysicennvix Hecoomeemcemautl
Leamenvrocmy, HanpasienHas Ha peulenue 3a0ay aHAIUMUYecKo20 xapakmepa,
npeononazaruux blO0p U MHO2000pasue akmyaibHblxX CHOCOO08 peuleHus 3a0ay



HJT-2.1TK-6

3uame

Ymems

Bnaoemuw

HJT-3.1TK-6

3nameo

Jemoncmpupyem 3Hanusa  Memooo6, MEXHOI02UI U  CPeocme
paspadomku  pazpadomKu NPOCPAMMHBIX CUCIHEM U Peanu3ayuu
KOHKDPEMHbBIX AI20PUMMOE8 MAMEMAMUYEcKUX mooeneil Ha oaze A3blK0e
nPOCPAMMUPOBAHUA, 0A3 OAHHBIX U NAKEMO08 NPUKIAOHBIX HPOZPAMM
Bosmooicnocmu  cogpemenHbIX U NEpcneKmueHvlX  cpeocms  paspabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonozuu u mexnono2uu RPOEKMUPOBAHUS U UCNOIb308AHUA OA3 OAHHBIX
Tunosvie peuwienus, OUOIUOMEKU NPOCPAMMHBIX MOOYVIel, WAOIOHbL, KIACCHl
00beKmMo8, UCNOb3YeMble NPU pa3pabomke npoepamMmHo20 obecnederus
Memoowi u cpedcmea npoekmuposanust 6a3 OAHHLIX
Memoouvl u cpedcmea npoekmupo8aHusi NPOZPAMMHbBIX UHMepghelicos
A3biku npoepammuposarnus u pabomol ¢ 6a3amMu OAHHHIX
Hucmpymenmor u memoowi npoekmupoganus u ousatina UC
OcHo6bl CO8pEMEHHBIX cUCmeM YNpasieHus 0a3amu OAHHbIX
Cospemennvie 00beKMHO-0PUEHMUPOBAHHbBIE SA3bIKU NPOSPAMMUPOBAHUSL
Memoowi ananuza u 0606weHUs OMeueCmeeHHO20 U MEeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweli 0o6aacmu Uccie008aHull

Hcnonvzoeams  cywecmgyiowue — munogvle  peuieHus U wadioHbl
NPOEKMUpPOBAHUsI NPOSPAMMHO20 0becnederus

Ilpumensams ~ memoovl U  cpedcmea  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecnevenus, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMEPelico8
Koouposamv na sazvikax npoepammuposanus

Ananuz  8o3moodicHOcmell  peanusayuu  mpeOO8aHull K - NPOSPAMMHOMY
obecneyeHuro

OyeHka u coenacoganue cpoko8 8biNoIHeHUs NOCMABIeHHbIX 3a0ay
IIpoekxmuposanue 6a3 danHbIX

OyeHka u coenacoganue cpoko8 8binoIHeHUs NOCMABIeHHbIX 3a0ay

Yempanenue obnapysicennvix Hecoomeemcemautl

Heamenvrocms, HanpasienHas Ha peulenue 3a0ay aHaIUMUYecKo20 xapakmepa,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHblX CHOCOO08 peuleHus 3a0ay

Ilpumensem coepemennvie npuemsl padomsl ¢ UHCHPYMEHMAIbHLIMU
cpeocmeamu, NOOOEPHCUBAIOWUMU CO30AHUE NPOZPAMMHBIX NPOOYKMO8
U NPOZPAMMHBIX KOMNIEKCO8 HA Da3e A3bIKO8 NPOZPAMMUPOBAHUS, 0a3
OAHHBIX U NAKEM 08 NPUKTAOHBIX RPOZPAMM
Bosmodxcnocmu  COBPEMEHHbIX U NEPCHEeKMUBHLIX  CPeOCm8  pa3padomKu
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonoeuu u mexnono2uu NPOEKMUPOBAHUSL U UCNOTL308AHUS OA3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIEU, WAOIOHbI, KIACCHl
00beKmMOo8, UCNONb3YeMble NPU paA3padbomKe npocpammHo20 obecnederus
Memoovl u cpedcmea npoexmuposanus 6a3 OAHHHIX
Memoovl u cpedcmsa npoekmupo8aHusi NPOZPAMMHbBIX UHMephelicos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
HUncmpymenmol u memoOowvl npoekmuposanus u ouzauna UC
OcHo6bl co8pemenHbIX cucmem ynpagieHus 0a3amu OaHHbIX
Cospementvie 00beKMHO-0PUCHMUPOBAHHbBIE SI3bIKU NPOSPAMMUPOBAHUSL
Memoouvl ananuza u 0606wWeHUss OMeyecmeeHH020 U MeNCOYHAPOOHO20 ONbIMA 8
coomeememayiouetl 001acmu Uccie008aHull



Ymemo Ilpumensams ~ memoovl U  cpedcmea  NPOEKMUPOBAHUA  NPOSPAMMHOZO
obecneuenus, cCmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMEPPDelico8
Koouposamv na sazvikax npoepammuposanus

Bnaoemso Ilpoexmuposarnue 6a3 0aHHbIX
Yempanenue obnapyoicennvix Hecoomeemcemautl
HeamenvHocms, HanpasienHas Ha peulenue 3a0ay aHAIUMUYecKo20 xapakmepa,
npeononazaruux bl00p U MHO2000pasue akmyaibHblxX CHOCOO08 peuleHus 3a0ay

CootBercTBe NPOABUHYTOMY VPOBHK OCBOCHHMS KOMIIETCHLHMH IUIAHHUPYEMBIM
pe3yJbTataM O0Y4YCHHUS U KPUTCPHUSIM UX OI[CHUBAHUS (OIICHKA: OTJIMYHO /324TEHO):

K-3 Cnoco0eH NnpUMEHSATHL COBPeMeHHble HH(OPMALMOHHbIE TEXHOJOIMHM IPH
NMPOEKTHPOBAHUY, Peau3alMi, OlleHKe KauyecTBa U aHaaIu3a 3 PeKTUBHOCTH
MaTeMaTH4eCKUX MojaeJied u(1jin) NporpaMMHOro odecnevyeHus sl penieHus
3a1a4 B pa3JIM4YHbIX NPeAMETHBIX 00J1aCTAX

HJI-1.TIK-3 Hcnonvzyem cospemennvie peuwieHus u mexHo102uu nPOeKmupoeanus
npu pazpadomie nPOZPaAMMHO20 00ecnevyeHus
3namo Bosmooichocmu  cospemennbix U NEpCHeKmusHulX  Cpeocms  paspadomku

NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeOCmE

Memoodonocuu  pazpabomku npoSpAMMHO20 0DecneyeHuss U MexHoI02Ul
npocpamMmMupoBaHus

Ipunyunvt nocmpoenusi apxumexkmypovl HPOSPAMMHO20 0DecneyeHuss U Buobl
apxumexmypuvl HPOSPAMMHO20 0becnedensl

Memoowvi u cpedcmea npoexmuposaHust NPOCPAMMHBIX uHmMeppelicos

A3viKu npoepammuposanus u pabomol ¢ 6a3amu OAHHBIX

Hncmpymenmol u memoowl npoexmuposanus u ousavina UC

Cospemennvie 06bEKMHO-0PUSHMUPOBAHHbIE SA3bIKU NPOCPAMMUPOBAHUSL
Cospemennvie cmpyKmypHble A3bIKU NPOSPAMMUPOBAHUS

Memoowi ananuza u 0606weHUss Ome4ecmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayrouel 0o61acmu UCC1e008aHUlL

Ymemn Buvipabameieams sapuanmul peanuzayuu mpedosanuil
Koouposamyo na szvikax npoepammuposanus
Bepuguyuposamo cmpyxmypy npocpammno2o kooa

Bnaoemo Paspabomra, usmenenue u coenacosamnue apxumexmypvl NpOSPAMMHO20
obecneyeHusi ¢ CUCEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO2O
obecnevenus

IIpoexmuposanue npocpammHsix unmep@eucos

Paszpabomra cmpyxkmypol npoepammrnoco kooa MC

Bepuguxayuss  cmpykmypvl  npoepammnozo  koda HC  omnocumenvHo
apxumexmypwvl UC u mpebosanuii 3axazuuxa k UC

Yempanenue obnapysicennvix necoomeemcemaeut

HJI-2.1IK-3 Hcnonvzyem coepemennvie A3bIKU U CUCHEMbBL NPOZPAMMUPOCAHUS,
MeXHON02UU NPOEKMUPOSAHUS RPOZPAMMHO20 00ecneyeHus
3namep Bosmooicnocmu  cogpemeHHbIX U NepcneKmueHvlx  cpeocms  pazpabomku

NPOCPAMMHBIX HPOOYKIMOB, MEeXHUUECKUX CPedCcma
Memooonozuu  paspabomxu npocpammHo20 obecnedeHusi U MexHOL02UU
npPOCPaAMMUPOBAHUSL



Ipunyuner nocmpoenuss apxumexmypvl HPOSPAMMHO20 0becneyeHus U 6uobl
apxumeKmypuvl NPOSPAMMHO20 0Decneyenus

Memoouvl u cpedcmea npoekmupo8aHusi NPOZPAMMHbLIX UHmMepghelicos

A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX

Hucmpymenmor u memoowi npoekmupoganus u ousatina MC

Cospementvie 00beKMHO-0PUEHMUPOBAHHbBIE SI3bIKU NPOSPAMMUPOBAHUSL
CospemeHnnbie cmpyKmypHble sA3bIKU NPOSPAMMUPOBAHUS

Memoowt ananuza u 0606weHUs OMeueCm8eHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweli 0oaacmu Uccie008aHUl

Ymemo Buipabamuvieams eapuanmul peanruzayuu mpe6osanuii
Koouposamv na sizvikax npoepammuposanus
Bepuguyuposame cmpyxmypy npoepammnozo kooa
Bnaoempo Paspabomra, usmenenue u coenacosanue apxumexmypvi NpoOSPAMMHOZO0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O0
obecneyeHus
IIpoexmuposanue npocpammHsix unmep@eicos
Bepugpuxayuss  cmpykmypvl  npoepammnozo  koda HC  omnocumenvHo
apxumexmypul UC u mpebosanuii 3axazuuxa k UC
Yempanenue obnapysicennvix Hecoomeemcemaeut
IIK-6 Cnocoben ucnonv3osamsv coeépemenHble MemOObl PA3PAOOMKU RPOZPAMMHBIX
cucmem u peanu3ayuu KOHKPEmHbIX a120pUMMO8 MAMEMAMuueckKux mooenei
Ha 0aze A3BIKO8 NPOPAMMUDPOBAHUA, 0A3 OAHHLIX U NAKEMO8 NPUKIAOHBIX
npozpamm, UCHONBb306AMb 3HAHUE OCHOBHbIX MEMOO08 UCKYCCHIBEHHOZ20
UHmeNNeKma 6 nociedyouieil npogheccuoHanbHoll eameabHOCU 6 Kauyecmee
HAyYHBIX COMPYOHUKO8, Hnpenooasameneii 00pPA308AMENbHLIX OP2AHUAUUIL
evicuie2o 00paz06anus, UHINCEHEPOB,
MexHo10206
HJI-1.1IK-6 Hcnonvzyem coepemeHnHble UHCMpYMeHmanbHble cpeocmea
pazpabomku 0a3 OaHHBIX, RPUKIAOHO20 NPOCPAMMHO20 0DecneYeHus u
cucmem paziuiHo20 QYYHKYUOHANbHOZ0 HAZHAYEHUSA
3namep Bosmodxcnocmu  COBPEMEHHbIX U NEPCHEeKMUBHLIX  CPeOCm8  pa3padomKu
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonoeuu u mexnono2uu NPOEKMUPOBAHUsL U UCNOIL308AHUS OA3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSDAMMHBIX MOOYIEU, WAOIOHbI, KIACCHl
00beKmMOo8, UCNONb3YeMble NPU pa3padbomKe npocpammHo20 obecnederus
Memoovl u cpedcmea npoexmuposanus 6a3 OAHHLIX
Memoovl u cpedcmsa npoekmupo8aHusi NPOSPAMMHbBIX UHMepghelicos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmol u memoowvl npoekmuposanus u ouzauna UC
OcHo6bl co8peMenHbIX cucmem ynpasieHus 0a3amu OaHHbIX
Cospementvie 06beKMHO-0PUEHMUPOBAHHbBIE S3bIKU NPOSPAMMUPOBAHUSL
Memoouvl ananuza u 0606weHUss OMmeyecm8eHH020 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcemayiouetl 001acmu Uccie008aHull
Ymemo Ilpumensmo ~ memoovl U  cpedcmea  NPOEKMUPOBAHUSL — NPOSPAMMHOZO
obecneyeHus, CMpyKmyp OaHHbuIX, 643 OAHHBIX, NPOSPAMMHBIX UHMepPelicos
Koouposamv na sizvikax npoepammuposanus
Bnaoemo Ilpoexmuposanue 6a3 OanHvIx



HJT-2.TTK-6

3name

Ymems

Baaoempw

HJT-3.1TK-6

3uname

IIpoexmuposanue npocpammusix unmep@eucos
Yempanenue obnapysicennvix Hecoomeemcemautl
Heamenvrocmy, HanpasienHas Ha peulenue 3a0ay aHAIUMUYecKo20 xapakmepa,
npeononazaruux blO0p U MHO2000pasue aKkmyaibHblxX CHOCOO08 peuleHus 3a0ay

Jlemonucmpupyem 3Hanus  Memooo8, MEXHOA02UNl U Cpeocme
paspabomku paspadomKu RPOZPAMMHBIX CUCHEM U  pPeanu3ayuu
KOHKPEMHbBIX AI20PUMMOE MAMEMAMUYECKUX MOOeell Ha fa3e A3bIK08
npoOPaAMMUPOBAHUA, 6A3 OAHHBIX U RAKEMO8 NPUKTIAOHBIX NPOZPAMM
Bosmooichocmu  cospemennbix U NEPCHeKmMUBHbIX  Cpeocms  paspadbomku
NPOSPAMMHBIX NPOOYKMOS, MEXHUYECKUX CPEOCmE
Memoodonozuu u mexHoio2uu NPOEKMUPOBAHUS U UCNOIL308AHUS 0A3 OAHHBIX
Tunosvie peuwieHus, OUOIUOMEKU NPOCPAMMHBIX MOOYVIel, WAbNOHbL, KIACCHl
00beKmo8, Ucnoib3yemvie npu paspadomke npocPamMmMHO20 obecneyeHus
Memoowi u cpedcmea npoekmuposanus 6a3 OAHHLLX
Memoowbl u cpedcmea npoexmuposanus NPOSPAMMHbBIX UHmMepgheticos
A3bIKU npoecpammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmuol u memoowl npoexmuposanus u ousatina UC
OcHogbl co8pemenHbIX cucmem ynpagieHus 0a3amu OaHHbIX
CoepemeHnbie 00beKMHO-0PUSHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoouvl ananuza u 0606weHUss OMeyecm8eHH020 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmaytouell 001acmu Uccie008anuil

Hcnonvzosamv  cywecmeyiowue — munosvle — peuwieHuss U WAOIOHb
NPOEKMUPOBAHUSL NPOSPAMMHO20 0DecnedeHUs.

Ilpumensimo ~ Memoovl U cpedcmea  NPOESKMUPOBAHUL — NPOSPAMMHO20
obecneyeHus, CmMpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHmMeppelicos
Koouposamb Ha s361kax npocpammuposaHust

Ananuz  8o3modcHocmeli  peanuzayuu - mpebOSAHUNl K NPOSPAMMHOMY
obecneueHuio

Oyenka u coenacosanue CpoKo8 GblNOJIHeHUsI NOCMABIEHHbIX 3A0ay
Ilpoexmuposarnue 6a3 0aHHbIX

Oyenka u coenacosanue CpoKo8 GblNOIHeHUsI NOCMABIEHHbIX 3A0ay

Vempanenue oonapysiceHHbIX Hecoomeemcmauil

HesimenvbHocmo, Hanpasiennas Ha peulerue 3a0ay aHATUMUYecKo20 xapakmepd,
npeononazanuux 66100p U MHO2000pasue aKkmyaibHblX CNOCo008 peuleHus 3a0ay

Ilpumensaem coepemennvie npuemvl padbomupl ¢ UHCMPYMEHMATbHHIMU
cpeocmeamu, nOOOEPHCUBAIOWUMU CO30AHUE RPOZPAMMHBIX NPOOYKMOG
U RPOZPAMMHBIX KOMNJIEKCO8 HA Da3e A3bIK08 NPOZPAMMUPOSAHUS, 0a3
OAHHBIX U NAKEM 08 NPUKTIAOHBIX NPOZPAMM

Bosmooicnocmu  cogpemennblx U nepcneKmueHvlx  cpeocms  paspabomxu

NPOCPAMMHbBIX HPOOYKIMO8, MEeXHUUECKUX cCPedCcme

Memooonozuu u mexnono2uu RPOEKMUPOBAHUS U UCNOIb308AHUSA OA3 OAHHBIX

Tunosvie peuwienus, OUOIUOMEKU NPOCPAMMHBIX MOOYVIel, WAOIOHbL, KIACCH

00beKmMOo8, UCNOoNb3YeMble NPU pa3spabomke npocpammHo20 obecnederus

Memoowi u cpedcmea npoexmuposanust 6a3 OAHHLLX

Memoouvl u cpedcmsa npoekmupo8aHusi NPOZPAMMHbBIX UHmMepghelicos

A3viku npoepammuposanus u pabomul ¢ 6A3amMu OAHHLIX

Hucmpymenmor u memoowi npoekmupoganusi u ousatina 1C

OcHogbl co8pemeHnbIX cucmem ynpasienus 6a3amu OaHHbIX



Cospemennvie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Memoowi ananuza u 0606weHUs OMeuecmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomseemcmayoujeil 001acmu Uccied08aHull

Ymems Ilpumensams ~ memoovl U  cpedcmea  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecnevenus, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOCPAMMHBIX UHMEPPDelico8
Koouposamv na sazvikax npoepammuposanus

Bnaoemo Ilpoexmuposarnue 6a3 0anHbIX
Yempanenue obnapysicennvix Hecoomeemcemauii
Leamenvrocmy, Hanpasnennas Ha peweHue 3a0ay aHaITumuYecKo2o xapakmepa,
npeononazaruux bl00p U MHO2000pasue aKkmyaibHblx CHOCOO08 peuleHus 3a0ay

TunoBble KOHTPOJILHbIE 3aJaHNUSI UJIM HHbIE MATEPUAJIbl, HEOOXOAMMBbIE VISl OLlEHKH
3HAHMI, YyMEHNH, HABBIKOB M (MJIHM) ONBITA [EATEJbHOCTH, XaPAKTEPU3YIOUIUX 3TANbI
(opMupoBaHusi KOMIETEeHIIMI B IIpoIecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl
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 Moodle.

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 APl 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 screenshot with your transaction. 3. Upload your report to
Moodle.

LAB 3

1. Team work (2-3 students)! Write a program to generate 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, screenshots 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.

LAB 5
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.

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 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
screenshots. Upload your report to Moodle.

3a‘leTHO-3K33MeHaHI/IOHHLIe MaTepHuaJbl 1Jisd HpOMe)l(yTO‘lHOﬁ aTTeCTallumn (3K3aMeH/3aqu)
BOl'[pOC])I AJISl MOATOTOBKHU K 3K3aMEHY

Bitcoin architecture.

Bitcoin consensus algirithm, PoOW, 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.

10. Etherium architecture and project history.

11. Ethereum nodes.

12. Hierarchcal deterministic wallet, Ethereum addresses.
13. Etherium smart contracts.

14. Solidity compiler.

15. Solidity types.

16. Solidity functions.

17. Ethereum tokens. ERC20 smart contracts.

18. ICO.

19. Token smart contracts deployment and communication from web application.
20. Blockchain services.

21. Legal regulations of blockchain and cryptocurrency usage in your country.
22. TON blockchain architecture.

©CoNoO~WNE



4.2 MeToauueckue MaTepuaJbl, onpeaeasiole Npoueaypbl OeHUBAHUs 3HAHMUH,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA AeATEJbHOCTH, XapPaKTePU3YKOIIUX ITAMNbI
(popMupoBaHus KoOMIeTEeHIIHI

There are 10 points for labs and 2 points for project or exams answer.
The course grading is done with the following criteria:
10-12 points — A grade (“otauuno” in Russia, 1 in Germany)
7-9 points — B grade (“xopomo” in Russia, 2 in Germany)
5-7 points — C grade (“ymoBierBoputensHo” in Russia, 3 in Germany)
0-5 points — D grade (“nHeynosierBoputensHo” in Russia, 4 or 5 in Germany)

OHGHO“IHBIC cpeactBa jii MHBAJIMAOB W JIMI C OI'pPaHUYCHHBIMU BO3MOXHOCTIAMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX UHIUBUAYAIBHBIX IICUXO(DU3NIECKUX OCOOCHHOCTEH.

—pu HeO6XOI[I/IMOCTI/I HHBaJIMAaM U JIMlaM € OTpaHUYCHHBIMU BO3MOXKXHOCTAMU 3J0POBbA
NPEJOCTABIISICTCS TOTIOJIHUTEILHOE BPEMSs JIJIs IIOATOTOBKU OTBETA HA SK3aMCHE;

— IIpH TPOBEICHUH NPOLETYPHl OLICHUBAHUS PE3YIbTATOB 00yUEHUSI WHBAIUIOB H JIUIL C
OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3JIOPOBBSI TPEAYCMATPUBACTCSI UCIIOIB30BaHUE TEXHHYECKUX
CpCacCTB, HCO6XOI[I/IMBIX UM B CBA3H C UX UHAWBUAYAJIbHBIMU OCO6€HHOCT$IMI/I;

— IIpY HEOOXOIUMOCTH JIJIsl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI
U HWHBAJIWAOB IIpouecaypa OLCHUBAHHA PC3YyJIbTAaTOB O6y‘-IeHI/I$I 10 AUCHUIIIIMHE MOXKET
NPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouienypa oneHMBaHUs Pe3yJbTATOB OOYUYCHHS] MHBAIUIOB U JIWI] C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBbsI 110 TUCIHIUIHHE TPEAyCMaTpUBaET NPEAOCTaBlIeHHEe HHPOPMAIIUU B
dopmax, aganTUpOBaHHBIX K OTPAHUYCHUSAM HX 370POBBS M BOCIPUATHS WHPOPMAIIHU:

st muu ¢ HapyIeHUsAMU 3pEHHUS:

— B I1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'O TIOKYMEHTA.

Jlnst man ¢ HapyIEeHUsAMH OITIOPHO-JBUTATEIBHOTO aIIapara:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI'€HTA
o0ydJaromuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJBbHOM Y4YeOHOM JHUTEpPaTyphbl,

HEe00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MO1YJIA)

5.1 OcHoBHasi IUTEpPaTypa:

1. enoxoB C. A. , Uepnonpypaosa E. [IpoexTupoBanue pacnpeeaeHHbIX
MH(GOPMAILIMOHHBIX CUCTEM : KypC JIEKIHi 1o nucuuruinae «lIpoektupoBanue pacrnpeaeaeHHbIX
UH(POPMALMOHHBIX CHCTEMY: yuyeOHoe mocobue.- Openoypr: OpeHOyprekuii rocy1apCTBEHHBIH
yauBepcuret, 2012 - http://biblioclub.ru/index.php?page=book_red&id=260753&sr=1

2. Bonkona T. , Hacetikuna JI. PazpaboTka cuctem pacrpene’aeHHOH 00paboTKU JaHHBIX:
y4e0HO-METOIUYECKOE nocoOue. - Openoypr: OI'Y, 2012 -
http://biblioclub.ru/index.php?page=book_red&id=259371&sr=1

JI1st OCBOEHUST MTUCUUIUTMHBI MHBAJIMAMU | JIUIIAMU C OTPAHHYECHHBIMUA BO3MOYKHOCTSIMHU
3I0pOBbS MMEIOTCSI M3JaHHSI B AJIEKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«/lanvy u «FOpaiim».


http://biblioclub.ru/index.php?page=author_red&id=99374
http://biblioclub.ru/index.php?page=author_red&id=98828
http://biblioclub.ru/index.php?page=publisher_red&pub_id=68
http://biblioclub.ru/index.php?page=publisher_red&pub_id=68
http://biblioclub.ru/index.php?page=author_red&id=98844
http://biblioclub.ru/index.php?page=author_red&id=99157
http://biblioclub.ru/index.php?page=publisher_red&pub_id=16958

5.2 JlonosiHuTeIbHAS IUTEPaTypa:

1. I'puropsreB, M. B. IIpoektupoBanue nHPOPMAIIMOHHBIX CUCTEM : Y4eOHOE TTocoOure
s By3oB / M. B. I'puropses, U. . I'puropseBa. — M. : U3narensctBo KOpaiit, 2017 — -
https://biblio-online.ru/book/394E4411-7B76-4F47-BD2D-C3B981BEC3BS.

2. Cranaaptbl 0(OpMIIEHHUS HCXOIHOTO KOJa POrPpaMM M COBPEMEHHBIE
UHTETPUPOBAHHBIE Cpeibl pa3pabOTKK MPOrpaMMHOr0 odecreueHus: yued.-MeTo 1.1ocooue.
10.B. Kons1os [u ap.] — Kpacaogap: Kybanckuii roc.ys-1, 2015

3. Hazapor C.B. Apxutektypa 1 mpoeKTHpOBaHUE POTrpaMMHBIX cucTteM: MoHorpaduws /
C.B. Hazapos. - M.: HUII Uudpa-M, 2013. - http://znanium.com/catalog/product/353187

5.3. llepuoauyeckue U3IaHNUs:
1. ba3sl nagaeix kommanuu «Mct Beroy http://dlib.eastview.com
2. Dnexrponnas 6nbauoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchl, B TOM YHUCJIe COBPeMeHHbIe MPo(eccnoHaIbHbIE 0a3bl
AAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Onexmponno-oubauomeunvie cucmemvt (I5C):

1. O5BC «lOPAUT» https://urait.ru/

2. OBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. OBC «BOOK.ru» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpogheccuonanvrvie 6azvi Oanuwix

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snexrponnas 6ubnuoreka (HOB) http://www.elibrary.ru/

[TonHOTEKCTOBBIE apXMBBI BEAYIIUX 3aMaIHbIX HAYYHBIX )KypHaNoB Ha Poccuiickoii
wiatopme HaydHbIX xkypHaToB HOUKOH http://archive.neicon.ru

6. HammonambHas dSneKkTpoHHAas OWOMMOTEKa  (MOCTYNM K DJIEKTPOHHOW  OMOIHMOTEeKe
nuccepTaruii Poccuiickoit rocygapcerBenHoi ouonuoreku (PI'b) https://rusneb.ru/

7.  Ilpesunentckas oubanorexa uM. b.H. Enpriuna https://www.prlib.ru/

8.  baza gannsix CSD KeMOpumkckoro nienTpa kpuctamorpaduueckux nanaeix (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. YuuBepcurerckas nundopmannonnas cucrema POCCUS http://uisrussia.msu.ru

arwDdE

HHd)OpMdquHHble CNnpaeo4Hble CUCNIEMDbL

1. KoncyneranT [lntoc - cipaBoyHas nmpaBoBasi cucTeMa (JIOCTYII 10 JIOKAJIbHOW CETH C
KOMITBIOTEPOB OUOINOTEKH )

Pecypcuvl c60600H020 docmyna

1. KwubGepJlennnka http://cyberleninka.ru/;



http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/

2. AwmepukaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHuCTEepCcTBO HayKH U BhbIciiero oopa3osanus Poccuiickoii @enepanuu
https://www.minobrnauki.gov.ru/;

4. denepanpHbiii moptan "Poccuiickoe obpazoBanue" http://www.edu.ru/;

5. Hudopmanmonnas cucrema "EquHoe OKHO JoCTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas komnexnus nudpoBeIX 00pa3oBaTeIbHBIX PecypcoB http://school-collection.edu.ru/ .

7. IIpoekt ['ocyiapcTBEHHOr0 HHCTUTYTa pycckoro s3bika uMeHu A.C. Ilymkuna
"OGpa3oBaHue Ha pycckoM' https://pushkininstitute.ru/;

8. CnpaBouHO-MHGOPMAITMOHHBIN TTOpTal "Pycckuii s3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKUX TOJKOBBIX CIIOBapel http://www.glossary.ru/;

10. CnoBapu ¥ >HIUKIIONEANH http://dic.academic.ru/;

11. ObpazoBatenbHbli TOpTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O06 obpazoBanuu B Poccuiickoit ®enepaunn". Bornpocs! 1 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennbie s1ekmporHble 00pazosamenvHvle U UHGOpMayuoHuvie pecypcovl Kyol'y

1. DnekrponHblii kKatamor Hayunoit oubnmoreku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

2.  DnextpoHHas 6ubanoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyIBEHOTO TMHAMUYECKOTO 00y4deHHs http://moodle.kubsu.ru

4. baza y4eOHBIX IUIAHOB, Y4EOHO-METOAMUECKUX KOMILIEKCOB, TyOIHKaINi 1 KOH(DepeHIIHii

http://infoneeds.kubsu.ru/

5. bubnnorexa nHpopMalMOHHBIX pecypcoB Kadeapbl HHHOPMALIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM http://mschool.kubsu.ru;

6. DneKkTpoHHBIN apxuB JoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHbIe 00pa3oBaTeNbHbIE peCypChl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U TEXHOJOTHI
B oOpazoBanun KyOI'Y wu nHayuHo-Meronmyeckoro xypHaia "IIKOJIBHBIE T'OJAbI"
http://icdau.kubsu.ru/

6. Meroanueckue YyKazaHusi A O0Oy4YaIOIUMXCH IO OCBOCHHUIO
AUCHUILIMHBI (MOXYJIs1)

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

B ocBoeHnn nucHUIUIMHBI MHBAIMAAMM U JIMLIAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUEHHE HMEET WHJMBUIyalbHas yuyeOHas paboTa (KOHCYJbTalluu) —
JIOTIOJTHUTEIBHOE pa3bsiICHEHNE Y4eOHOr0 MaTepHara.

WnnuBuayanbHble KOHCYJBTAlMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (PakTOpoM,
CHOCOOCTBYIOLIMM MHAWBUAYAIN3ALUN OOYUYEHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM U OO0y4arolMMCs HMHBIWIOM WJIH JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBbSI.

7. llepeuyeHb HHGPOPMAIMOHHBIX TEXHOJOIMH, HCIOJb3yeMBbIX IPH

OCYIIECTBJIEHHMH 00Pa30BaATEJIbHOI0 MPoIecca Mo JUCHUIJINHE (MOTYJIIO)

7.1 Ilepevyenb MHGPOPMATMOHHO-KOMMYHMKAIMOHHBIX TEXHOJIOT Ui

Moodle LMS, MS Teams, Zoom, BigBlueButton.

7.2 IlepeyeHb JIMLIEH3HMOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOI0 NMPOrPAMMHOIO
ob0ecreyeHust

Copay, Bitcoind, Metamask, Geth, Remix, MS VS Code.
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8. MarepuajbHO-TeXHHYECKOE O0ecnevyeHne Mo JUCUUIJINHe (MOIYJII0)

HanmMenoBanue yueOHON ayIUTOPHH, €€ OCHAIIICHHOCTh

No Bun pabor
000pyI0BaHHEM U TEXHHUYECKUMU CPEICTBAMH O0yUCHHUS
1. JlexuuroHnHble 3aHATHS | Ayautopus, YKOMILIEKTOBAaHHAs CHeHalIn3UpOBaHHON
MeOeNbl0 U TEXHUUECKUMH CPeJICTBAMH 00yUeHHSI
2. JlaGopaTtopHsbie 3aHITHS | AyauTopus, YKOMIUIEKTOBAaHHAS CIIELIMATM3UPOBAHHOMN
MeOenbl0 M TEXHHYECKUMH  CpeACTBaMH  0OydeHwus,
KOMIIBIOTEPAMHU, IPOEKTOPOM, POrpaMMHBIM 00eCIEUeHUEM
3. [IpakTuueckue 3ansaTust | Ayauropus, YKOMILUIEKTOBaHHAs CHeHaIN3UPOBAaHHON
MeOelbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUYEHUS
4. I'pynmoseie Aynuropus, YKOMIIJIEKTOBAHHAs CIeLMaIU3UPOBAHHOMN
(MHIMBUAYATLHBIC) MeOenbl0 M TEXHUYECKHMMH  CPEICTBAaMH  OOYy4YeHUs,
KOHCYJIbTallu1 KOMIBIOTEPAMH, IPOrPAMMHBIM 00€CIIEUEHHEM
5. Texymuid ~ KOHTpOJIb, | AyAUTOPUS, YKOMILIEKTOBAaHHAs CHeIHaTu3UPOBAaHHON
IIPOMEXYTOYHas MeOenpl0 M TEXHHYECKHMH  CpEACTBAaMH  OOydYeHwus,
aTTecTanus KOMIIBIOTEPAMH, IPOrpPaMMHBIM 00ecriedeHHEM
6. CamocTrosrenbHas Kabuner s camoctosTenbHONH  paboThl, OCHAIEHHBIN
pabota KOMIBIOTEPHON TEXHHUKOW C BO3MOXHOCTBIO MOAKIIOYEHUS K

cetu «lHTEpHET», NPOrpaMMON 3KPAaHHOIO YBEJIWYEHUA U
00ECIEeUeHHbIH AOCTYNIOM B 3JEKTPOHHYI HH(OpPMAIOHHO-
00pa30BaTENIbHYIO CPE/ly YHUBEPCUTETA.

Ipumeuanue: Konxpemusayus ayoumoputl u ux ochawerue onpedensiemes OIOII




