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Pabouas mporpamma aumciuiinHel  «OCHOBHI — OJIOKUeH» cOCTaBlieHa B
COOTBETCTBHUU C (e/lepallbHBIM [OCY/IapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
Boicmmero  obpazopanua (PI'OC BO) 0o HampaBIE€HUIO  IIOJATOTOBKH
02.03.03Marematuueckoe odecredeHne i aAMIHICTPUPOBaHIE HHPOPMAIIIOHHBIX
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C.I'. Cunura, IOIEHT, KaHJ. TEXH. HAYK
H.0. ®aMHA, JODKHOCTD, YUEHAsA CTelleHb, YIEHOE 3BaHHE v TOATTHCE

PaGouas mporpamMma JUCIUIUINHEI « OCHOBHI OJI0KYEIiH» YTBEpIK/IeHa Ha
3acedaHnn kadeapsl NHQOPMAITNOHHBIX TeXHOIOTUil MpoTokoI Nel5 oT «14» mas
2025r.

3apeayroniuii kadgeapoii (pazpadoTunka)
B. B. Ilogkomun

Pabouas nporpamma obcyk/ieHa Ha 3aceaHun Kadeapbl HHPOPMaIIIOHHBIX
TexHoJoruit mpoTokon Nel5 ot «14» masa 2025r.
3apeayronuii xadeapoil (BB CKaroITeil)

B. B. Ilogkomun

YTBepK/IeHa Ha 3aceJaHul yueOHO-MeToqIueckoll komuccun gaxyinbTeTa
KOMITBEOTEPHBIX TEXHOJIOTHH U MpuKIafHO MaTeMaTuK OpoToKoJ Ned oT «23»
mas 2025 r. -
IIpencematens YMK daxyibTeTa
A. B. Koanenko

PenensenTtor:

Bermapsau M. E., IIpopexTop 1o yuedHoii padote, KpacHojapckuii koolepaTHUBHEIN
nuctutyT (minan) AHO BO  Ilenrpocoroza P® «Poccuiickuit yHIBEPCUTET
KOOTIepalim»

Py6nos Cepreit EBrenbeBud, kaHaAIIaT GU3NKO-MaTEMATUUECKUX HAYK, JJOIEHT
kadeapul MmaTreMatiaeckoro Mojenuporanus I'BOY BO «Kyol'Y»



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).

1.2 3amaun JUCIHILIHHBI

— OcBOeHHE TEOPETHYECKUX OCHOB ITOCTpOoeHMA cHcTeM P2P 1 GrmokyeriH.

— MzyueHne OCHOBHBIX MPHHIMHITOB (PYHKIHOHHPOBAHHSI KPHIITOBAJIIOT.

— Jlomy4eHne IpakTHYECKHX HAaBBIKOB paboThl B ceTH Bitcoin, Etherium u paspaGorku
BEO-TIPIIOKEHHUH U B3aHMOJAEHCTBHS ¢ OJTOKYEITHOM.

— OcBoeHHE 3bIKa IPOr PAMMHPOBAHHM S CMAPT KOHTPakToB Solidity.

1.3 Mecro JHCHHIIHHBI (MOIYJIfA) B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMmbI
JucinmumiHa «OCHOBBI OMOKUYeiH» OTHOCHTCSA K «YacTh, opmupyeMas y4acTHHKAMH
00pa30BaTeIbHBIX OTHOMIEHH» biroka 1 «/[HCIMIUIHEL (MOIYII )» y4eOHOr O TUIaHa.

1.4 IlepevyeHb IMJIAHMPYEMbIX Pe3yJIbTATOB OOYUeHHS MO JUCIHHILINHE (MOIYJII0),
COOTHECEHHBIX ¢ IVIAHHPYeMbIMH Pe3YJIbTATAMH 0CBOEHH SI 00Pa30BaTeAbLHOI NPOrpaMMbl

WsyueHne JaHHOH y4eOHOIl JMHCIMIUIMHEI HallpaBIeHO Ha (QOPMHpPOBaHHE Y
00y YAIOIIUXCS CIEAYIOMNX KOMITETEHI I
IIK-3 CnocodeH NpHMEHATb COBpeMeHHbIe HH(pOPMANHOHHbIC TEXHOJOTHH MPH
NPOEKTHPOBAHHM, PeAJIM3ANNHN, OlleHKe KAYecTBAa H aHAJIH3A (P PeKTHBHOCTH
MAaTeMATHYeCKHX Mo/aeJieil H(HJIH) NPOrpaMMHOro odecriedeHns s pellleHus
33124 B Pa3/IMYHbIX MpeAMeTHbIX 00JIACTAX

HJl-1.1IK-3 Hcnonb3yem coeépemernble peuieHUs 1 MEXHOI0ZUU NPOEKMUDPO06aHUA
npu paspad omke npozpammHozo odecnedeHus
3namp Bosmoocnocmui COGPEMEHHBbIX Il HNepPCHEeKINIGHbIX Cpéd()ﬂ!@ p{de60?!IKI£

NPOZPAMMH bIX NPOOYKNIOE, NIeXHUYeCKUX CPeoCcme

Memooonoauu paspabomxu npocpammuozo obecneyeHus i MeXHONO2UlL
NpOp AMMUPOCAHLS

Ipunyunst nocmpoenuss apxumexmypst HpoZpaMMHOZ0 0becneyenus U Uobl
apxXumexmypsl Hpo2paAmMMHO20 obecneyeHis

Memoowr u cpedcmea npoexmupoBariis NP oZPAMMHBIX UHMep@eticoe
Azvixu npozpammuposantis u pabonivl ¢ bazamiu OAHHbIX
Huempymenmot 1 memoost npoexmupoeanus u ouzatina HC
Cogpementvie 06beKNMHO-OPUCHMUP OBAHH blE A3bIKLL P O2P AMMUPOEAHS
Coepementvie cmpyKkmypHvie S3bIKU NP OPAMMUPOCAH1IS

Memoowr ananuza 1 060bugenHUs OMeYecmEeHH 020 1 MeXCOVHAPOOH020 ONbINA 6
coomeemcmeyiougeii 0bnacmii tccaedo6aHii



Ymems Buipabamvieams eapuanmot peanuzaui mpeboegariiii
Kooupoeams na azvixax npozpammuposanuis

Bepuguyuposanms cmpykmypy npozpammHozo kooa

Bnaodems Paspabomxa, usmenenue u coznacoeauie apXumexmypsl HpOZPAMMHO20
obecneuenus ¢ CUCMEMHBIM AHAIUNMUKOM 1 GPXUNIEKNOPOM NP OPAMMHO20
obecneuenisn

IIpoexmupogantie npozpammuvix tuHmep geiicog
P aspabomxa cmpyxmypst npozpammuozo kooa HC

Bepuguxayus ~ cmpyxmypsr  npozpammuozo  xooa HC  ommocumensHo
apxumexmypuvt HC u mpeboeanuii 3axazuuxa x HC

chpauem;e 05Hapy9fc EHH bIX Hecoomneenicmaellil

HJj-2.11IK-3 Hcnons3zyem cospemeHHble A3BIKU U CUCINEMbl NP OZPAMMUPOEAHUA,
MEXHON0UU NP OeKMIUPOEAHUA NP 0ZPAMMHOZ0 0DecneueHus
3namo Bosmooxcnocmu  cogpemenHbIX 1 NepCneKmileHbIX  cpedcme  paspabomku

NPOZPAMMH bIX NPOOVKNO0G, NeXHUYeCKUX CpeoCcme

Memoodonoeuu paspabomxu npozpammuozo obecneyenus U MeXHONO2ULL
Npo2p aMMUPOEaHS

Ipunyunst nocmpoenuss apxumexmypsl HpoOZPaAMMHO20 0becneyenis U 6Udbvl
apxumexmypsvl HPoPaAMMHO20 obecneyeHus

Memoowt 1 cpedcmea npoexmupoeariis Hpo0ZPAMMHBIX UHMepeticos
Asvixu npozpammiposantis u pabonivl ¢ bazamiu OaHHbLX
Huempymenmot 1 memoost npoexmupoeanuis u ouzaiina HC
Cogpementvie 06beKMHO-OPUCHMUP OBAHH blE S3bIKLL NP O2P AMMUPOGAHUS
Coepementvie cIpyKmypHvie S3b1KU NP O2PAMMUPOCAH1IS
Memoowt ananuza u 060bueriss omeyecn8eHH 020 U MEHCOVHAPOOHO20 ONbINA @
coomeemcmaeyiougeii 0baacmil Uccaedo6aHil
Ymems Buipabamvieams eapuanmol peanuszaiui mpeboegariiii
Kooupoeamy na szvikax npozpammupoeaniis

Bepuguyupoeams cmpykmypy npozpammnozo kooa



Bnadems Paspabomxa, usmeHenue 1 co2ldco8aHie aPXUMEKMYPbl  HPOZPAMMHOZO
obecneyenus ¢ CUCTMEMHBIM AHAIUMUKOM U APXUMEKINOPOM NPOZPAMMHO20
obecneyenus
Ipoexmupoeantie npozpammusix uHmepgeiicog
Bepugurayus — cmpykmypst  npozpammuozo  xooa HC — ommocunenso
apxumexmypst HC u mpeboganuii 3axazutixa x HC
Vempanenue obnapysicennvix Hecoomeenicmettii

ITK-6 CnocofeH HMCIO.1b30BATh COBpPeMeHHbIe MeTObl Pa3padoTKH MPOrPaAMMHBIX

CHCTEM H PeaH3alHi KOHKPETHBIX AJITOPHTMOB MATEMATHYECKHX Mo/ieJiell Ha
0asze MA3BIKOB MPOrPAaMMHPOBAHNS, 033 JAHHBIX H MAKETOB NPHKJIAJHBLIX
nporpamMm

HJj-1.IIK-6 Hcnonvzyem coépemeHHble UHCMPYMEHMAIbHble cpedcmea

Pa3padomku 0a3 0aGHHLIX, NPUKIAOHO20 NP OZPAMMHOZ0 0decneueHua u
cucmem paziuiHoz0 YHKUUOHAIbHO20 HAZHAYCHUA

3nams Bosmooicnocmit  cogpemenHblx 1 NEPCHeKMIEHbIX  Cpeocme  paspabomkii
NPO2PAMMHBIX NPOOYKINNO0E, MEeXHIUYeCKUX cpeocnie
Memooonozuu 1 mexnonoauil NpoexmMupoOeanist il LICNOAb306aHUs 6A3 OAHHBIX
Tunoevie peutenis, OLUOMUOMEKU HPOSPAMMHBIY MOOVAeil, uiaAbIOHbI, KIACCH
00bexmos, 1Ucnonb3vembvle npiL paspabonike npo2pammHozo obecnedeHiis
Memoowt u cpeocmea npoexmupoeaniis baz OaHHbIX
Memoowt u cpedcmea npoexmupoeariis NpoZPAMMHBIX LHmMepeiicos
Asvixu npozpammuposanuis u pabonivl ¢ bazamit OaHHbLX
Huempymenmot u memoost npoexmuposanus u ouzaiina HC
OcH o6l cOGPeMeHHbIX clichiem Yynpaenenus bazamu OaHHbIxX
Cogpementvie 06beKMHO-OPUCHMUP OBAHH blE S3bIKLL NP O2P AMMUPOGAHUS
Memoowr ananusa u 060bugenLn omeyecmeeHHo2o 1 MeXCOVHAPOOHO20 ONbINA 6
coomeemcmeyiougeii obaacmit tccaedoeaHil

Ymems Ipumensms  memoost U  cpedcmea  NPOEKMUPOBAHUS  NPOZPAMMHOZO
obecneyents, cMpyKmyp OAHHbIX, a3 OAHHBIX, HPOZPAMMHBIX UHMepeiicoe
Kooupoeams na szvixax npozpammuposanuis

Bnaoems Ilpoexmupoeanite 6as oanHvlx



HJ[-2.ITK-6

3Hams

Yuems

Bnaoems

Ipoexmupoeantie npozpammusix uHmepgeiicog
Vempanenuie obnapyicennvix Hecoomeenicmaeuii
Heamenvrnocmys, HanpaeneHHas Ha peulertie 3a0ay AHATUMUYecKo20 Xapakmepa,

Hpeononazaruux estbop 1 MHO2006pasie akmyansHuix cnocoboe peuleHiis 3a0ay

Jemorncmpupyemm 3HaHua Memodo0s, MEXHONOZUU U  Cpedcme
paspabomKku  papadomKu npozpaAMMHLIX CHCHMEM U Ppeaiu3ayuu
KOHKPEMHbIX AI20PUIMMOE MAMEeMAMUYeCKUX Mooelell Ha Oaze A3bIK0E6
npozpamMmup 06arHus, 6a3 0AHHLIX U NAKEMOE NPUKIAOHBIX NPOZP AMM
Bosmoocnocmut COGPEMEHHBIX Il HNepPCHEeKMIUGHDbIX cpedcme pa;paﬁomm;
NPO2P AMMHBIX NPOOYKNOE, MEXHUYeCKUX CPeoCcme
Memooonoaint 1t mexnonozuit HPOeKmuUpoeaniia 1 LUCNONIb306AHUA 5(13 OGQHHBIX

Tunoevie peutenus, OUOMUOMEKU HPOSPAMMHBIX MOOVIeil, ulabIOHbl, KIACCH
00bexnoe, 1UCnolb3vemble NpiL paspabonke npo2pammHozo obecnedeniis

Memoowst u cpeocmea npoexmupoeaniis bas OaHHbIX

Memoowr u cpedcmea npoexmupoBariis NP oZPAMMHBIX UHMep@eticoe

Asvixu npozpammiposantis u pabonivl ¢ bazamiu OaHHbLX

Huempymenmot 1 memoost npoexmupoeanus u ouzatina HC

Ocrogbl cOGPeMeHHbIX clichieM Yynpaeienus bazamiul OaHHbLX

Cogpementvie 06beKMHO-OPUCHMUP OBAHH blE A3bIKLL NP O2P AMMUPOEAHUS
Memoowt ananuza u 0b6obuyeriss omeyecn8eHH 020 U MEHCOVHAPOOHO20 ONbINA @
coomeemcmaeyiougeii obnacmil tccaeooeaHil

Henonvzoeams  cywjecmeyowjue — munogvie  peuienus iU ulabnoHwv
HPOeKMUPOBAHLUA NPOZPAMMH 020 0becneyeHiis

Ilpumensams  memoost U  cpeocmea  NPOEKMUPOBAHUS  NPOPAMMHO20
obecneyents, cMpyKmyp OAHHbIX, a3 OAHHBIX, HPOZPAMMHBIX UHMepeiicoe

Kooupoeams na azvixax npozpammupoeariis

Anamuz  eozmosicnocmeil  peamusayuu  mpeboeaHuii K - NPOPAMMHOMY
obecneueHuo

Ouenxa 1 co2nacoeatiie cpoKoe evlnonHeHlis NOCHIAGIeHHbIX 3a0ay

Ilpoexmupoeanite 6as oanHvlx



HJ[-3.ITK-6

3Hams

Yuems

Bnaoems

OI{SHK'CI I CO2NNACOGAaHIe CPOKOEG 6bIFIONHEHIA NOCINAGTEeHHbLX 3a0a4
VCHIP(IH eHile obH APYVHCEHH bIX Hecoonieemcm el
,L'Zemueﬂbuocmb, HAarnpaeieHHas Ha peuiediie 30044 AHATUMIYECKO20 xXapaxkmepa,

Hpeononazaruux estbop 1 MHO2006pasie akmyansHuix cnocoboe peuleHiis 3a0ay

Ilpumenaem cosépemeHHble npUemMbl pad oMyl ¢ UHCHIPYMEHMAILHbIMU
cpedcmeamu, 1000ep HCUE A0 IUMU CO30 AHUE NPOZP AMMHBIX NPOOYKIOE
U NPOZPAMMHBIX KOMNJIEKCO6 HA 0a3e A3bIKOE NpozpaMMUp 06aHUA, a3
OAHHBIX I NAKENO6 NPUKIIAOHBIX NPOZP AMM

Bosmoocnocmut COGPEMEHHBIX Il HNepPCHEeKMIUGHDbIX cpedcme pa;paﬁomm;

NPO2P AMMHBIX NPOOYKNOE, MEXHUYeCKUX CPeoCcme

Memooonoaint 1t mexnonozuit HPOeKmuUpoeaniia 1 LUCNONIb306AHUA 5(13 OGQHHBIX

Tunoevie peutenus, OUOMUOMEKU HPOSPAMMHBIX MOOVIeil, ulabIOHbl, KIACCH
00bexnoe, 1UCnolb3vemble NpiL paspabonke npo2pammHozo obecnedeniis

Memoowst u cpeocmea npoexmupoeaniis bas OaHHbIX

Memoowr u cpedcmea npoexmupoBariis NP oZPAMMHBIX UHMep@eticoe

Asvixu npozpammiposantis u pabonivl ¢ bazamiu OaHHbLX

Huempymenmot 1 memoost npoexmupoeanus u ouzatina HC

Ocrogbl cOGPeMeHHbIX clichieM Yynpaeienus bazamiul OaHHbLX

Cogpementvie 06beKMHO-OPUCHMUP OBAHH blE A3bIKLL NP O2P AMMUPOEAHUS
Memoowt ananuza u 0b6obuyeriss omeyecn8eHH 020 U MEHCOVHAPOOHO20 ONbINA @
coomeemcmaeyiougeii obnacmil tccaeooeaHil

Ipumensms  memoost 1  cpedcmea  NPOEKMUPOBAHUS — NPO2DAMMHOZO
obecneyenus, cmpyKkmyp OaHHbIX, A3 OAHHBIX, HPOZPAMMHBIX UHMepeticos

Kooupoeams na azvixax npozpammiposanuis

Ilpoexmupoeanie 6as oanHvlx
Vempaneniie obnapyicennvix Hecoomeenicmettil

Heamenvrnocmys, HanpaeneHHas Ha peulertie 3a0ay AHATUMUYecKo20 Xapakmepa,
Hpeononazarnuux eslbop 1 MHO2006pasiie akmMyanbHsIX cHocoboe peuteHiis 3a0a



2. CrpykTypa U coJep:kaHHe JUCHHIIIHHbI
2.1 PacnpejesieHHe TPYAOEMKOCTH JUCHHILIHHBI 0 BHAAM padoT
OO0r1mas TpyA0EMKOCTh IHCIIHIUINHBI COCTABIIIET 2 3a4. ell. (72 4acoB), HX pacIipellelicHHe

I10 BHaM paboT IpeAcTaBIeHO B TaOmHIle

CemectpbI
Buj yuedHoil padorbl Beera (Jachl)
4aC0B
7
KonrakTHas padoTa, B TOM YHC/IE: 36,2 | 36,2
Ay/MTOpHBIE 3aHATHHA (BCEro): 34 34
3aHATH S TEKIHOHHOTO THIIA 16 16
JlaGopaTopHBIE 3aHITHS 18 18
3aHATHA CEMHHAPCKOIO THIIA (CEMHHAPHL,
IIPAKTHYECKIE 3aH SITHSI)
HHas KOHTAKTHAaA padora: 22 22
KoHTpois camocTtosTensHoil padborsl (KCP) 2 2
[Ipomerxyrounas arrecraisd (MKP) 0,2 0,2
CamocTosiTeJIbHAS PadoTa, B TOM YHCIE: 358 | 358
Buinonuenue unoueoyan Holx 3a0aniiil 358 | 358
(nodzomoexa coobugenuiii, npeszenmayuii) ’ ’
IloAroTOBKA K TEKYIIEMY KOHTPOIIXO
Konrpo.ib:
IloAroToBKa K 3a4eTy
Yac. 72 72
B TOM 4HCJIe
O0mast TPYA0EMKOCTh KOHTAKTHafl 36,2 | 36,2
padoTa
324, e[ 2 2

2.2 CTpyKTYpa JHCHHILIHHbI

PacmpeienneHne BHIOB y4eOHOI pabGoTH H HX TPYA0eMKOCTH IO pa3jenaM JUCIHIDIHHEIL.
Pasens! (TeMbl) JHCITHITIHHEL, H3y4YaeMbIe B 7 ceMecTpe

Ko/IriecTeo 1acoB
Ne HanmeHoBaHHe Paze/IoB (TeM) Biio AynmuropHas pabora BH“;?;;T)TT?M
Ja 3 JIP CPC
1 2 3 4 5 6 7
1. | Bitcoin 34 6 8 20
2. | Ethereum 35,8 10 10 15,8
NTOI'O mo pasgesam i CHHMILIHHbI 69,8 16 18 35,8
KoHrpons camocTosrensHon paboTsl (KCP) 2
[IpomexyToyHas artectaims (MKP) 0,2
[ToaroroBKa K TEKYII[EMY KOHTPOIIO
O0mAas TPYA0EMKOCTD MO0 JHCIHILTHHE 72

Ipumeyanue: JI — nexyuu, II3 — npaxmudeckue 3aHAnua/cemunapst, JIP — nabopamopuvie 3arnamua, CPC —

CAMOCINOAINENbHAA p(lﬁOHJﬂ CH{VOQHHM

2.3 Cogep:xanue pasesioB (TeM) THCIHIIMHDBI

2.3.1 3anATHA JEKITHOHHOI 0 THIIA




dopma

Ne HanmeHoEBaHHe P az1e/1a (TeMbI) Cogep:xaHie pazaesia (TeMbI) TERYIUEro
KOHT] 0711
1 2 3 4

IIpoGriema B OHHBIX PacxooB. FcTopHA pasBHTHA
kpHrropantoT. ITyomkarnia Satoshi Nakamoto.

1. Bitcoin ApxurexTypa Bitcoin. BezoracHOCTb CeTH. P3
KpurrorpadHieckHe H pacrpeeneHHbIe ATTOPHT MbI B
ceTH Bitcoin.
Anpeca H TpaH3aKIHH Bitcoin. BuGnHoreka Bitcoin JS.

2 Appeca ¢ MyJIbTHIIOATIHCEEO . IIpHMepBI HCTIO B3 0B AHHSA P3
Copay H o) HITHAJILHOTO KITHEHTA.

3. Pa3zpadoTka MPHITOKEHHH ¢ HCITIL20BaHHeM ceTH Bitcoin. P3
ApxHTeKTpya H HcTopHs IpoekTa Etherium.

4. Ethereum HepapxHieck il JeTepMeHHpPORaHHBIH KollelleK, aJpeca. P3
Cwmapt-KoHTpakTh! Etherium. OcHoBsl Solidity.

3. 3k Solidity. Pa6ota EVM. P3

Tokenns! Ethereum. Campt-koHTpakTel ERC20. ICO.
Metamask. ITy QTHKALIIA cMapT-KOHTPAKTOR.

6. B3aHMoaeHCTBHE MPHITOKEHHA CO CMAPT KOHTPAKTAMH 3
TOKEHaMH.

7. ERC 721, ERC 1155, NFT P3

3 Web 3.0. 3akoHoaTeLHOe pe2yIIHPOBAHHE H BpelpeHHe P3

OrmokteliHa H KPHIIT OBATIOT B PasHBIX cTpaHax.. DAO. SSI

Ipume yanue: JIP — omyem/Zamuma nabopaniopHoii pabonist, KII - esinonteHue Kypcogozo npoekiida, KP - kypcoeoii
pabonsl, PI3 - pacyemHo-paghuieckozo 3aoanua, P - Hamicanue pegpepama, 3 - scce, K - xomnoxeuym, T —
mecmuposeanie, P3 — peuiertie 3aoa.

2.3.2 3aHATHSA CeMHHAPCKOT0 THIIA

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.

2.3.3 JIaGopaTopHbIe 3aHATHA

dopma
Ne HanMmeHoBaHHe p azie/1a (TeMbI) HamneHoBaHHe J1a0opaT opHBIX padoT TERYINEro
KOHTPOJIA
1 2 3 4

1. Bitcoin Bitcoin 1 P3
2 Bitcoin 2 P3
3. Bitcoin 3 P3
4. Bitcoin 4 P3
3. Ethereum Ethereum 1 P3
6. Ethereum 2 P3
7 Ethereum 3 P3
8. Ethereum 4 P3
9. Project 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 Ilepeyensb yueOHO-MeTOMIeCKOT0 ofecnetdeHH A1 CAMOCTOATEILHOI PadoThbl
00yJaromMXcs Mo JUCIHILIHHE (MOIY.T10)



[lepeueHp yueOGHO-METOAHYECKOTO O0eCIIEYeHHS JUCI[HIUTHHEI
No Bug CPC T1O BBITIOJIHEHHIO CAMOCTOSTEIBHOM PaboTh
1 2 3
1 HsyueHne Meroamieckie yKazaHHS IO OpraHH3al[ii CaMOCTOSTEIbHOMH
TEOPETHYECKOTO paboThI CTYJIEHTOB, YTBEPKIEHHBIE Kaderpoii
MaTepHaa HH( OPMAIHOHHBIX TeXHOIOrHiL, mporokorn Nel ot 30.08.2019
2 PerieHne 3amau MeTtonmieckie yKazaHHS IO OpraHH3al[i CaMOCTOSTEIbHOMH
paboThI CTYJIEHTOB, YTIBEPKIEHHBIE Kaderpoit
HH(} OPMAIIHOHHBIX TEXHOIOrHIT, mporokorn Nel ot 30.08.2019

Y4eOHO-MeTOMHYECKHE MaTepHaIbl I CaMOCTOSTEIBHOH PadOTHl OOYYAIOIMXCS M3
YHCIIa HHBAIHIOB U JIHI] C OTPAHHYEHHBIMH BO3MOKHOCTSIMH 3710poBbs (OB 3) IMpe1ocTaBIsroTcs
B (hopMax, aJalTHPOBAHHBIX K OTPAaHHYEHHSIM HX 3I0POBbS U BOCTIPHATHS HH(OPMAIIHH:

JI71s1 1THIL ¢ HapyIIeHN SIMH 3PEHHSL:

— B ITe4aTHOMH (hopMe YBEMHUEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayanodaiinia,

— B eyaTHO# ¢opme Ha g3bIKe Bpaitns.

JI71s1 THIL ¢ HapYIIEHNSIMH CITyXa:

— B IeyaTHOI opme,

— B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

JI71s1 vl ¢ HapyIIeHHSIMHA OIIOPHO-ABUTAaTEIBHOIO aIllapaTa:

— B MeyaTHOIT opme,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayanodaiina.

JlaHHBIIT TlepeyeHb MOXeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YAFOIHXCHL.

3. O6paszoBaTe/ibHbIE TEXHOIOTHU
B cootBerctBun ¢ Tpebopanmsamu OI'OC B mporpamMma JUCIHIUIHHBL IIPeaycMaTpPHBAET
HCIIONb30BaHHe B Y4eOHOM IIPOIECCE CIEAYIOIMHX OOpa30OBaTENbHBIE TEXHOIIOTHH: YTEHHE
JTEKIMH C HCIMONB30BAaHHEM MYyJbTHMEIUITHBIX TEXHOJOIHII; METOJ MallbIX TPYIII, pa30op
NPaKTHYeCKHX 3a/[a4 1 KeHCOB.

[Ipn 0OyueHHH HCITONB3YIOTCS CIEAYIONIHE 00pa30BaTeIbHbIE TEXHOMOIHI:

— TexHolmorHd KOMMYHHKAaTHBHOIO OOyuYeHHS — HalpaBiIeHa Ha (opMHpoBaHIe
KOMMYHHKAaTHBHOH KOMITETEHTHOCTH CTYJIEHTOB, KOTOpas SBIIeTCS 0a30BOH, HEOOXOAUMOH ISt
aJlalTaIii K COBPEMEHHBIM YCIOBHSAM M KKYIIbTYPHOH KOMMYHHKAITHH.

— TexHonorHsg pasHOYPOBHEBOro (M depeHIIHPOBAaHHOI0) O0yUeHHS — ITpejIioiaraet
OCYINECTBIIEHNE TI03HABATEIBHON JAESITEIbHOCTH CTYJIEHTOB C YYETOM HX HHAHBHAYaIbHBIX
CITOCOOHOCTEH, BO3MOYKHOCTEH H HHTEPECOB, IOOMIPSS HX pealTH30BBIBAaTh CBOI TBOPYECKHIT
noreHIMan. CosmaHie H HCIIOIb30BaHHE JHATHOCTHUYECKIX TECTOB SBIISETCSH HeOTheMIeMOil
YACTHIO JAHHOI TeXHOIOIHH.

— TexHomorust MORYIBHOIO OOy4YeHHS — IIpeAycMaTpHBaeT JeNleHHE COAEepKaHH
JUCITUTUIMHBI Ha JOCTaTOYHO aBTOHOMHBIE Pa3Aelibl (MOIYIIH ), HHTEITPHPOBAHHbIE B OOIIIIT KypC.
— HHpopmanHOHHO-KOMMYHHKaI[HOHHEIe TexHomornn (MKT) - pacnmipstor pamku

0o0pa3oBaTeIbHOro IpoIiecca, IMOBBIIIAS €r0 ITPaKTHYECKYIO HaAIlPaBIEHHOCTh, CIIOCOOCTBYIOT
HHTEHCH(HKAIIMH CaMOCTOATENbHOIT padOTHl yYalHXCS H TIOBBIINIEHHIO ITO3HABATeIbHOM
akTuBHOCTH. B pamxax MKT Beiaensrorcs 2 BUa TEXHOIOTHH:



— TexHOTOrHS HCIIONb30BAHHS KOMIIBIOTEPHBIX ITPOrpaMM — TIO3BOJIIET 5 (eKTHBHO
JIOTIOTTHHUTH ITPOIeCC O0YUEHUS SI3BIKY Ha BCEX YPOBHSIX.

— HHTEepHeT-TeXHONMOTHH — TIPEJOCTARISIOT IMHPOKHE BO3MOKHOCTH JUISI IIOHCKa
HH(popMaIHH, pa3padoTKH HayIHBIX MPOEKTOB, BeJeHHI HayUHBIX HCCIIeIOBAHII.

— TexHonornsa HHANBHIyaTH3aIMH OOyYeHHS — TIOMOTAaeT pPealTH30BBIBATh ITHYHOCTHO-
OPHEHTHPOBAHHBIIT IIOAXOJ, YYHTHIBaS HHAMBHIYyalbHBIE OCOOEHHOCTH M TOTPeCGHOCTH
YYaImxcs.

— IlpoekTHasd TEXHOIOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE COIHAIBHOIO
B3aHMOJICHICTBHS yYaIl[MXCs C LENbI0 PEeIleHHsd 3ajJaul, KOTopas OIpelelseTcs B paMKax
MpodecCHOHATBHOI MO OTORKH, BRIIEISI TY HIH HHYIO ITpeIMEeTHYIO 00MacTh.

— TexHonornsa oO0y4yeHHS B COTPYAHHYECTBE — peaIH3yeT HIESI0 B3aHMHOIO OOyYeHHS,
OCYIIECTBIISIA KaK HHAMBHAYAIbHYIO, TaK H KOUIEKTHBHYIO OTBETCTBEHHOCTh 3a peIleHHE
y4YeOHBIX 3a][ay.

— HrpoBas TexHONOrus — IMO3BOJIAET Pa3BHBaTh HABBIKH PACCMOTPEHHS Psfa BO3MOMKHBIX
CIIoco0OB peleHHs Mpo0ineM, aKTHBH3HPYS MBIIIIEHHE CTYAEHTOB M PacKpbIBas TMYHOCTHBIT
MTOTEHIHAT KaXkJ0TO YUaITerocCsl.

— TexHoTOrHS pasBHTHS KPHTHYECKOIO MBIIDIEHHS — CIIOCOOCTBYET (hOPMHPOBAHHIO
PasHOCTOPOHHEH IMYHOCTH, CIOCOOHOI KPHTHYECKH OTHOCHTHCS K HMH(OPMAIIHH, YMEHHIO
OoTOHpaTh HH(OPMAIIHEIO JUTS PelIeHHs ITOCTaBIEHHOM 3a[auH.

KomruiekcHoe HCITOIB30BaHHE B YUeOHOM IIpoIiecce BCEX BBIIMIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIHPYIOT JHYHOCTHYIO, HHTEIUIEKTYalbHYH) aKTHBHOCTh, Pa3BHBAIOT ITO3HABATEIbHBIE
MIPOIIECCEI, CITOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHIMIT, KOTOPHIMH JOJDKeH o0majgaTh
OYIYILHH CIIEIHAIIHCT.

OCHOBHBIE BHIBI HHTEPAKTHBHBIX 00pa30BaTeNIbHBIX TEXHOIOIHH BKITFOYAIOT B Ce0S:

— paboTa B MaIbIX TPYIIAX (KOMaHJIe) - COBMECTHAS JAeATEIbHOCTh CTYAEHTOR B IPYIIIE IO
PYKOBOJICTBOM JIHjIepa, HalIpaBJIeHHAs Ha pellleHIe O0MIeit 3ajaun ITyTéM TBOPYECKOTO CII0KEHHS
Pe3ylIbTaTOB HHAMBHAYAIbHOH pabOThl WICHOB KOMAHABI C JIENeHHEM IIOMTHOMOYMI ¢
OTBETCTBEHHOCTH;

— TIPOEKTHAas TEXHOIOTHS - HHANBHAYAIbHAs WIH KOJUIEKTHBHAS JIESITeIbHOCTh 10 OTOO0pY,
pacIpeielIeHHIO M CHCTeMaTH3allHi MaTepHaia IO OIpeJIelIeHHON TeMe, B pe3ylbTaTe KOTOPOH
COCTaBIISETCS IIPOEKT;

— aHaTH3 KOHKPETHBIX CHTYAI[HH - aHAIIM3 PeallbHbIX ITPOOIEMHBIX CHTYaIlHi, HMEBIIIX
MECTO B COOTBETCTBYIONIeH oOmacTH IpodeccHOHANTbHOI AeATeIbHOCTH, H ITOHCK BapHaHTOB
JIYYIIMX PeIleHHI;

— Ppa3BHTHE KPHTHYECKOI'O MBIIUIEHH S — 00pa3oBaTeIbHas AeITeIbHOCTh, HallpaBlIeHHAI Ha
PasBHTHE Y CTYAESHTOB PasyMHOTO, pe(IeKCHBHOIO MBIITIIEHHUS, CITOCOOHOIO BHIBHHYTH HOBBIE
HJIEH H YBHAETh HOBBIE BO3MOKHOCTH.

[Togxom pa3bopa KOHKPETHBIX 3afad M CHTYyaI[Mii IMHPOKO HCIIOIb3YETCA Kak
MpernogaBaTeeM, TaK H CTYJAEHTAaMH BO BpeMs JEKI[Hi, Ta0OpaTOpPHBIX 3aHATHII M aHali3a
Pe3yIbTaTOB CaMOCTOSITENBHOI paboThl. OTO OOYCIOBIEHO TEM, YTO IIPH HCCIEJOBAaHHH H
PEIeHIH KaKI0H KOHKPETHOI 3a/laull HMeeTCs, KaK MPaBHII0, HECKOIIbKO METOIOB, a 3TO TPeOyeT
pazbopa H OLEHKH I[eNTO0I COBOKYITHOCTH KOHKPETHBIX CHTYaIHil.

. KOJIHYECTBO
I/ICHO.]'I]:Z!_YCM]:IG HHTEPAKTHBHEBIE 00pPa3oBaTEe/ILHLIE
CBMBCTp BH,E[ JaHATHA HHTEPAKTHBHLIX
TEXHOJIOTHHA
qacop
[IpakTiueckie 3AHSITHS B pexImMax
JIP B3aHMOJEHCTBUS «IIPEINOAABAaTENb — CTYAEHT» H 16

«CTYHEHT — CTYIEHT»




KOJTHYECTBO
chonmyemme HHTEPAKTHBHEIE oﬁpazonaTe.m,Hble
Cemecrp Buna 3aHsaTus HHTEPAKTHBHBIX
TEXHOJOTHH sisicon

Hroro 16

Hpumeyanue: JI — nexyuu, I3 — npaxmudeckue 3aHAnwA/cemunapst, JIP — nabopamoprste 3arnamua, CPC —
camocmoaneb Has pabonida ciyoeHnda

Tembl, 3aaHis M BOIPOCHL JJIA CaMOCTOSITENHHOH padoThl MPH3BAHBI CHOPMIPOBATH
HaBBIKH TTOHCKa HHGOpPMAIMH, YMEHHSI CaMOCTOSITENIBHO PacIHpPATh H YIIIyOlsATh 3HAHHA,
MOTyYEHHBIE B XOJIe JIEKITHOHHBIX U MPAKTHYEeCKUX 3aHSTHII.

[Moxox pa36opa KOHKPETHBIX CHTYAIHiT ITHPOKO HCIIONb3YETC s KaK MpelofaBaTeeM, TaK
H CTyZIEHTaMH TIPH TIPOBEAECHHH aHAIH3a Pe3yIhbTaTOB CaMOCTOSTEIBHOI paboTHI.

JUIs Il ¢ OrpaHHYEeHHBIMH BO3MOXKHOCTSIMH 3J{OPOBBSI TIPEAYCMOTpPEHa OpTaHM3aIlis]
KOHCYJIbTAIMI C HCIIOMb30BAHHEM 3JIEKTPOHHOM ITOYTHI.

JU1s1 TUIL ¢ HapyTIeHHSIMH 3PEHI ST

— B ITe4aTHOI (hopMe YBEMHIEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO TOKYMEHTa.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TIOKYMeHTa.

JU1s1 THIL ¢ HapyTIeHHSIMH OITOPHO-ABHTATEIbHOTO allllapara:

— B IeyaTHOI opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUIs Il ¢ OrpaHHYEHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbSI IIPEAYCMOTpPEHa OpTaHH3aIlis
KOHCYJbTAIMI C HCIIOMb30BAHHEM 3IeKTPOHHOM TTOYTHI.

JlaHHBIH TIepeueHh MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YarOIHXCA.

4. OuleHoYHbIEe U METOANYECKHE MATE€PHAJIBI
4.1 OneHounble cpeAcTBAa YISl TeKYIIEro KOHTPOJS  YCIEeBAaeMOCTH H
NPOMEKYTOUHOMH ATTECT ANHHI

OlleHOYHBIE CpejicTBA TpeJHA3HAUSHBI JJII KOHTPOISI M OIEHKH 00pa30BaTelbHBIX
JNOCTHKEHHIT OOYYarOIHXCS, OCBOHBIIHX ITPOrpaMMy Y4eGHOH JMCIMIUINHEI «Ha3BaHHE
T CITHIDTIHHBD» .

OlleHOYHBIE CPEICTBA BKIFOYAET KOHTPOIbHbIE MaTEpPHANBI IS TMPOBEASHHUS TeKYIIero
KOHTPOJIA B (popMe 3aTaHIIiT MPOMeKY TOUHOM aTTecTamuu B (opMe IMPoeKTa K 3aUeTy.

OlleHOYHBIE CpeJcTBA JUTS WHBAIAOB H IHI[ C OIPAHHYEHHBIMH BO3MOKHOCTSIMHI
37OPOBB ST BEIOHPAIOTCS C YUETOM HX HHIHBHTYaTbHBIX IICHXO(QH3MIECKIX 0COOEHHOCTET.

— TIpH HeOOXOAMMOCTH HHBAITHIAM H ITHI[aM C OrPaHIYeHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI
TIPEIOCTaBIIAETCS JOIOMHUTENFHOE BpeMs UL TOATOTOBKH OTBETa Ha SK3aMeHE;

— TIPH TTPOBEJIEHHH TTPOIIEAYPHI OIeHHBAHIS PE3yIbTaTOB O0YUEHHS HHBAIMIOB W JIHIL C
OrpPaHHYEHHBIMH BO3MOKHOCTSIMH 370POBBS ITPeyCMATPHBAETCS HCITOIb30BAaHHE TEXHIYECKIX
CPEJCTB, HEOOXOINMBIX HM B CBSI3H C MX HHIHUBHIYATbHBIMH OCOOEHHOCT SIMH

— TIpH HEOOXOMIMOCTH JIS OOYYAIOIINXCS ¢ OrPAaHHYEHHBIME BO3MOKHOCTSIME 37I0POBbBSI
H HMHBAIMJOB IIpOIlleAypa OIIEHHBAHHS pPe3yIbTaTOB OOYYEHHS II0 JUCI[HIDIHHE MOXKET
TTPOBOJIUTECS B HECKOITBKO STAIlOB.

[Iporerypa OIlEHHBAHHS pPe3yIbTaTOB OOYYEHHS HHBATHOB H JIHI[ C OTPaHHYeHHBIMH
BO3MOJKHOCTSIMH 3OPOBBS IT0 JMCIHIUINHE (MOXYJIIO) IIpeXyCMaTpHBaeT IIPeJIOCTaBIeHHE
HHpOpPMAIMH B (popMax, aJanTHPOBAHHBIX K OIPAaHHYEHHSIM HX 3IO0POBbS W BOCIIPHSATHS
HHpopMaIr:

JIyist v ¢ HapyTHEHISIMH 3PEHILS:

— B IIeYaTHOMH ()OpMe YBETHUEHHBIM IIPHPTOM,



— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOI opme,

— B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

JUst Il ¢ HapyTIeHHSIMH OITOPHO-ABHTaTeIbHOTO arliapara:

— B MeyaTHOIT opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

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

CTPYKTYpa olleHOUHBIX CPEACTB sl TeKYIIell H MPoMesKYTOYHOIl aTTecTaIiu

Kog HanmeHoBaHHe
Ne | KoHTpo/mHpyemble pasfenbl (TEMbI) | KOHTP OJIHPY EMOH OLIEHOYHOTO CPETCTRA
*
I THCILHIUTHHBI KOMITETEHLHH Tyt R oiiE TIpomexyTouHasA
(HJIH ee YyacTH) aTTecTaLHA
Lo - - JlabopamopHasa
1. | Bitcoin IIK-3, IIK-6 oo 3awuma npoexma
2 Ethereum IIK-3, IIK-6 i Sawuma npoexma
- ' padoma 5-7

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

CooTBeTcTBHE IMOPOrOBOMY VPOBHIO OCBOSHHS KOMIIETEHI[HIT IUIAHHPYEMBIM
pe3ynbraTaM o0yueHHS H KPUTEPHSM HX OIIeHHBAaHHA (OLIEHKA: Y0BJIETBOPHTENbHO /3a4TEH0):
IIK-3 CnocodeH NpHMEHATb COBpeMeHHbIe HH(pOPMANHOHHbIE TEXHOJOTHH MPH
NPOEKTHPOBAHHH, PeaJIM3ANNN, OlleHKe KAYecTBa H aHAJIH3A (PPeKTHBHOCTH
MAaTeMATHYeCKHX Mo/aeJieil H(HJIH) NPOrpaMMHOro odecrnedeHus s pellleHus

32124 B Pa3JIHYHbIX MPeAMeT HbIX 00J1aCcTAX

HJ[-1.1IK-3 Hcnons3zyem cospemeHHble peuieHUA 1 MEXHOI0ZUI NPOEKMUDO06aHUA
npu pazpad omre nPpozpamMmMHozo odecnedeHus
3Hnamo Bosmooxcnocmu  cogpemeHHbIX 1 NepPCneKmieHbIX  Cpedcme  paspabomkil

HpPOoPpaMMHbIX npodymnoe, NexXHUYecKLx cpedcme

Memooonoauu paspabomxu npopammuozo obecneyenus i MeXHONO2UlL
NpOp aMMUPOBAHS

Ipunyunst nocmpoenuss apxumexmypst HPoZPaAMMHO20 obecneyenus U 6Uobl
apxXumexmyp sl Hpo2P AMMHO20 obecneyeHus

Memoowt u cpedcmea npoexmupoeariis HpOZPAMMHBIX UHmMepgeticos
A3vixu npozpammiposantis u pabonivi ¢ bazamiu OaHHbIX
Huempymenmot 1 memoost npoexmuposanus u ouzaiina AC
Cogpementvie 06beKMHO-OPUCHMUP OBAHH blE A3bIKLL NP O2P AMMUPOEAHUS

CogpemeHnvie cmpyKmypHble 361K NP O2PAMMUPOBAHLS



Memoowt ananuza 1 060bugens omevecnmeeHHo2o 1 MeXCOVHAPOOHO20 ONbINA 6
coomeemcmaeyiougeii obnacmil tccaeooeaHil

Ymems Buipabamvieams eapuanmol peanuszaiui mpeboegariiii
Koouposamy na azvixax npozpammupoeaniis

Bepuguyupoeams cmpykmypy npozpammnozo kooa

Bnadems Paspabomxa, usmenenue u coziracoeauie apXumexmypsl HpPOPAMMHO20
obecneuenus ¢ CUCHIEMHBIM AHAWIUNIUKOM 1 APXUNIEKNIOPOM NPOPAMMHO20
obecneueHis

IIpoexmupogantie npozpamMmusix uHmepgeiicoe
P aspabomxa cmpyxmypst npozpammuozo kooa HC

Bepugurayus — cmpyxmyput  npoepammuozo  xooa HC — ommocumenso
apxumexmypuvt HC u mpeboeanuii 3axazuuxa x HC

yC??tprH eHile obH APYVHCEHH bIX Hecoonieemci el

HJj-2.11K-3 Hcnons3zyem cosépemeHHble A3BIKU U CUCINEMBL NP OZP AMMUPOEAHUA,
MEXHON0ZUU NP 0eKMUPOEAHUA NP 02D AMMHOZ0 0DecneueHus
3Hnamo Bosmooxcnocmu  cogpemeHHbIX 1 NepPCneKmieHbIX  Cpedcme  paspabomkil

NPOZPAMMHbIX NPOOVKINOE, NIeXHUYeCKUX CPeoCcne

Memooonoeuu paspabomxu npozpamMmuozo obecneyenus i MexXHONo2ulL
NpOop aMMUPOBAHS

Tpunyunst nocmpoenus apxumexmypst HPOZPAMMHOZ0 0becneyeHus U GUobl
apxumexmypsl Hpo2paAMMHO20 obecneyeHiis

Memoowt 1 cpedcmea npoexmupoeariis HpoZPAMMHBIX LHmMepeiicos

Aszviku npozpammuposantis i pabonivl ¢ bazamiu OaHHbIX

Huempymenmot u memoost npoexmupoeanus u ouzaiina HC

Cogpementvie 06beKMHO-OPUCHMUP OBAHH blE A3bIKLL NP O2P AMMUPOGAHUS
Coepementvie cmpyKkmypHvie 3b1KU HPO2PAMMUPOEAH1IS

Memoowr ananuza u 060bueriss omeywecn8eHHO20 1 MEHCOVHAPOOHO20 ONbIMA 8

coom eemcmeyfou;eﬁ obnacmut tccnedoeanilil

Ymems Buipabamuvieams eapuanmot peanuzayuil mpeboeariiii



Kooupoeams na azvixax npozpammuposaniis

Bepugrupipoeams cmpykmypy npozpammHozo kooa

Bnadems Paspabomxa, usmeHenuie 1 CcO21ACOGAHIUE APXUMEKIMYPHL  HPOZPAMMHOZO
obecneyenus ¢ CUCTMEMHBIM AHATUNIUKOM 1 APXUMEKINOPOM HPOPAMMHOZ0
obecneyenus
Ipoexmupogantie npozpamMmusix unmep geticoe
Bepuguxayus  cmpykmypst  npozpammuozo  xooa HC — ommocumensho
apxumexmypuvt HC u mpeboeanuii 3axaszuuxa x HC
Yempaneniie obnapyicennvix Hecoomeenicmettii

ITK-6 CrnocofeH HCIO.1b30BATh COBpPeMeHHbIe MeTOdbl Pa3padoTKH MPOrPaAMMHBIX

CHCTEM H PeaH3alHi KOHKPETHBIX AJITOPHTMOB MATEMATHYECKHX Mo/IeJieil Ha
0asze M3bIKOB MPOrPAMMHPOBAHNS, 023 JAHHBIX H MNAKETOB NPHKJIAJHBLIX
nporpamMm

HJ-1.1IK-6 Hcnons3zyem coépemeHHble UHCHIPYMEHMAIbHbLE cpedcmea

Pa3padomrKu 0a3 0aGHHLIX, NPUKIAOHO20 NP OZPAMMHOZ0 0decneueHua u
cucmem paziuiHoz0 YHKUUOHAIbHO20 HAZHAYEHUS

3nams Boszmooicnocmiu  cogpemennblx U HEPCHEKMUEGHBIY  CPeOcme paspabomkii
NPOZPaAMMH bIX NPOOYKINO0G, NeXHUYeCKUX CPeocne
Memooonozu u mexnonozut NP OEKMUP OBAHUS 1 LICHONb308AHUA OA3 OAHHBIX
Tunoevie peuieniisi, OUOMUOMEKU HPOSPAMMHBIX MOOVAeill, UABNOHbI, KIACCH
00bexnos, UCnolb3vemble NpiL paspabonke npo2pammHozo obecnedeHs
Memoowt u cpedcmea npoexmupoearniis baz OaHHbIX
Memoowt u cpedcmea npoexmupoeariis HpOZPAMMHBIX UHmMepgeticos
Azvixu npozpammuposantis u pabonivl ¢ bazamiu OAHHbIX
Hucmpymenmeot 1 memoost npoexmupoganus 1 ousaiina HC
Ocrogbl coO6pemeHHbIX clichiem ynpagnenus bazamu OaHHbIxX
Cogpementvie 06beKMHO-OPUCHMUP OBAHH blE A3bIKLL NP O2P AMMUPOGAHUS
Memoowr ananuza 1 060bugenHUs OMeYecmEeHH 020 1 MeXCOVHAPOOH020 ONbINA 6
coomeemcmeyiougeii 0bnacmii tccaedo6aHii

Ymems Ipumensmy ~ memoodst 1 cpedcmea  NPOEKMUPOBAHUS — NPOPAMMHOZO

obecneyensn, cMpyKmyp OaHHbIX, a3 OAHHBIX, HPOZPAMMHBIX UHMepeiicos

Kooupoeams na azvixax npozpammuposanuis



Bnaoems

HJ[-2.ITK-6

3Hams

Ymems

Bnadems

Ilpoexmupoeanue 6as oanHvlx

Ipoexmupogantie npozpamMmusix unmep geticoe

Yempaneniie obnapyicennvix Hecoomeenicmettii

JlesmenvHocmy, HanpaeneHHAs HA peuleHiie 3a0ay aHAIUMUYeCcKo20 Xapaxmepa,

Hpeononazaruux eslbop 1 MHO2006pasiie axkmyanbHux cnocoboe peuleHiis 3a0ay

Jlemorncmpupyemm 3HaHUA Memo006, MEXHONOZUU U  Ccpedcme
pazpabomku  papadomKu npozpaMMHBIX CHCHIEM U Ppealu3ayuu
KOHKPEMHbIX A1ZOPUMMOE MAMEMAMUUECKUX MO0eleil Ha Oaze A3bIK0E6
npozpamMmup 06aHu, 63 0AHHLIX U NAKEMOE NPUKIAOHBIX NPOZD AMM
Bosmoocnocnmi COGPEMEHHBbIX Il HepCcHeKMUGHbIX cpedcme p(l?pfl60ﬂ£f{‘li
NPO2P AMMHBIX IPOOYKNIOE, MEeXHUYeCKUX CPeocma
Memooonoaiut 1t mexnonozuit HPOeKmUpoeanis 1 UCHONIb306AHUA 6(13 OaHHBIX

Tunoevie peuienus, OUOMUOMEKU HPOSPAMMHBIX MOOVeil, ulabioHbl, KIACCb
00bexnoe, UCnolb3vembvle NP paspabonke npo2pammHo2o obecnedeHus

Memoowst u cpedcmea npoexmupoeaniis baz OaHHbIX

Memoowt u cpedcmea npoexmupoeariis NpoZPAMMHBIX tHmMepgeiicos

Aszviku npozpammuposantis i pabonivl ¢ bazamiu OaHHbIX

Huempymenmut 1 memoost npoexmupoeanuis u ouzaiina HC

Ocrogbl coGpemeHHbIX clichiem ynpaenenus bazamiu OaHHbIx

Cogpementvie 06beKNMHO-OPUCHMUP OBAHH ble S3bIKLL NP O2P AMMUPOGAHS
Memoowr ananuza u 060bueriss omeywecn8eHHO20 1 MEHCOVHAPOOHO20 ONbIMA 8
coomeemcmaeyiougeii 0baacmil tccnedoeaHil

Hcenonvzoeams — cywecmeyowjue  munoevie  peuienus U UlabnoHb
HPOeKMUPOBAHUSL NPOSP AMMHO20 0becneyeHiis

Ilpumensms  memoost U  cpeocmea NPOEKMUPOBAHUS  NPOPAMMHO20
obecneyensn, cMpyKmyp OaHHbIX, a3 OAHHBIX, HPOZPAMMHBIX UHMepeiicos

Kooupoeams na szvixax npozpammuposanuis

Anamuz  eozmosicnocmeii  peamusayuiu  mpeboeaHuii K - NPOPAMMHOMY
obecneueHuo



HJ[-3.1TK-6

3Hams

Ymems

Bnaoems

Oyenka 1 co2nacoeatiie cporoe 6blNOIHeH s NOCINAGIeHHbIX 3A0ay
Ilpoexmupoeanue 6as oanHvlx

Oyenxka 1 co2nacoeaniie cpoxoe 6vlNONHeHUs NOCIAGIeHHbIX 3A0ay
Yempaneniie obnapyicennvix Hecoomeenicmettii

JlesmenvHocmy, HanpaeneHHAs HA peuleHiie 3a0ay aHAIUMUYeCcKo20 Xapaxmepa,

Hpeononazaruux eslbop 1 MHO2006pasiie axkmyanbHux cnocoboe peuleHiis 3a0ay

Ilpumensem coépemeHHble npuemsbl padomsl ¢ UHCHIPYMEHMAILHbIMU
cpedcmeamu, 1000epHCU6aro UMU CO30 AHULE NPOZP AMMHBIX NPOOYKMOE
U NPOZPAMMHBIX KOMNJIEKCO6 HA 0a3e A3bIKOE NP O0ZpaAMMUp 06aHUA, a3
OAHHBIX U NAKENOE6 NPUKIAOHBIX NPOZP AMM

Bosmoocnocnmi COGPEMEHHBbIX Il HepCcHeKMUGHbIX cpedcme p(l?pfl60ﬂ£f{‘li

NPO2P AMMHBIX IPOOYKNIOE, MEeXHUYeCKUX CPeocma

Memooonoaiut 1t mexnonozuit HPOeKmUpoeanis 1 UCHONIb306AHUA 6(13 OaHHBIX

Tunoevie peuienus, OUOMUOMEKU HPOSPAMMHBIX MOOVeil, ulabioHbl, KIACCb
00bexnoe, UCnolb3vembvle NP paspabonke npo2pammHo2o obecnedeHus

Memoowst u cpedcmea npoexmupoeaniis baz OaHHbIX

Memoowt u cpedcmea npoexmupoeariis NpoZPAMMHBIX tHmMepgeiicos

Aszviku npozpammuposantis i pabonivl ¢ bazamiu OaHHbIX

Huempymenmut 1 memoost npoexmupoeanuis u ouzaiina HC

Ocrogbl coGpemeHHbIX clichiem ynpaenenus bazamiu OaHHbIx

Cogpementvie 06beKNMHO-OPUCHMUP OBAHH ble S3bIKLL NP O2P AMMUPOGAHS
Memoowr ananuza u 060bueriss omeywecn8eHHO20 1 MEHCOVHAPOOHO20 ONbIMA 8
coomeemcmaeyiougeii 0baacmil tccnedoeaHil

Ilpumensmy ~ memoodst U  cpedcmea  NPOEKMUPOEAHUS  HPODAMMHOZO
obecneyenus, cmpykmyp OaHHbIX, a3 OAHHBIX, HPOZPAMMHBIX LHMepeiicos

Kooupoeams na szvixax npozpammuposaniis

Ilpoexmupoeanite 6a3 oanHvIx
Vempaneniie obnapyicennvix Hecoomeenicneuii

Jeamenvrnocms, HaNpaeneHHas Ha peuleriie 3a0ay AHATUMUYeCcKo20 Xapakmepa,
Hpeononazarnuix es1bop 1 MHO2006pasie axmyansHsix cnocoboe peuleHiis 3a0ay



Tunosbie KOHTPOJIbHbIE 32JAHHSA HIH HHbIE MATEPHAJIbI, HE00X0JHMbIe /151 OLIEHKH
3HAHHII, YMeHHil, HABLIKOB H (WIH) ONbITA JEATEJbHOCTH, XAPAKTEPH3YIOIHUX >TaNbI
(opMHIpoBAHIA KOMIIETEHIIHIl B Mpollecce 0CBOEHHA 00Pa30BaTe/IbHOI MPOrpaMMblI

JJABOPATOPHASI PAFOTA 1

1. Hcrione3ys KoIeneK ¢ OTKPBITEIM HCXOTHBIM KofioM Copay, co3/1aiiTe KOIIeneK
Bitcoin. [TomyynTe HECKOIBKO MOHET OT BalllEr0 YUHTENS WIH OJHOI PYTNTHHKOB. Mu
co3zaiTe Kolenek Bitcoin B TECTOBOI CETH H IOTYYHTE MOHETHI M3 KpaHa. Halinute
CBOIO TpaH3akipmo u agpec B Blockchain explorer u caenmaiite CKpHHINOTEHL. 2. McIionb3ys
Copay, cozaiiTe KOIIENeK ¢ HECKOIBKIMH ITOJIIMCSIMH € BAaIMH OJHOTPYIIITHHKAMH B
OCHOBHOH ceTH Bitcoin wim TecToBoil ceTH. [lepeBenTe Ha HETO U ¢ HETO HECKOIBKO
OourkonHoB. Haiinure ceon tpaH3akiui B Blockchain explorer H cienaiiTe CKpHHINOTEL.
3. ITomyunre OanaHc agpeca Bitcoin B Buzie JSON mm XML 13 o011 focTyITHOTO Be0-
cepBHca. Clienalite CHUMOK 3KpaHa. 4. Harmimirte oTYeTHBIH JOKYMEHT CO CBOHMH
CKpHHINOTaMH H IpuMepaMu oTBeToB JSON wm XML u 3arpysure ero B Moodle.

JIABOPATOPHASI PAEOTA 2

1. Harmmmmmite mmporpamMmy UL KOMITHISIIH TPaH3aKI[HH, OTIIPaBIISEOIIEH HECKOIBKO
OHTKOHHOB M3 Balllero Komenbka Copay BallleMy OXHOTPYIINTHHKY B TECTOBOH CETH.
[IpoBepbTe U OIMyOIHKYHTE TPAH3AKI[HIO ¢ TIOMOIIBEO BHEITTHETO CEPBHCA H CHENaiTe
CKPHHINOTHL. HaliinTe CBOIO TPaH3aKIHIO B OJIOKYElHE ¢ IIOMOIIBIO cepBHca blockchain
explorer i API u caenaiite cKpHHIIOT. 2. Hammiimre oT4eT ¢ HCXOLHBIM KOJOM
TIPOTPaMMBbI, BAIIIMH KOMMEHTAPHSIMH, TIPHMEPAMH H OTIIaJOMHBIMH Pe3yIIbTaTaMH,
CKpHHIIIOTaMH Kollenbka Copay H cKpHHIIIOTa cepBHca blockchain explorer ¢ Barmeii
TpaH3aKi[Heh. 3. 3arpy3ure Barr ort4eT B Moodle.

JIABOPATOPHA PABOTA 3

1. Komangnas pa6ora (2-3 cryzaenra)! Hammimre mporpaMmy Ui FreHepaiiu 2-2
MYJIBTHIIOITHCHBIX aJPECOB, YTOOHI NIEPEBO]] C HETO MTOTPe0oBall yYacTHS IBYX
TIONIB30BATENEN B TECTOBOI ceTH. [lepeBeilTe HA HETO HECKOJIBKO MOHET H HalIUTE
CBOIO TPaH3aKIMIO B OIIOKYElHE, ClIeNaliTe CHUMOK AKpaHa. Harmuimure rmporpammy,
CO3AFOIIYI0 TPAH3AKIMHIO C IBYMS ITOJITHCSMHI STHX ITOJIb30BaTENeH IS ITepeBoa
MOHET C CTeHEPHPOBAHHOT O aJipeca. [[poBephTe U OMyOIIKYITE TPAH3AKIIHIO C
TIOMOIIBIO BHEITHETO CEPBHCA H CJIealiTe CHIMOK 3KpaHa. HalifnTe CBOIO TpaH3aKIRHIO B
OrmokyeiiHe ¢ roMorbio cepBrca blockchain explorer wm API m cienaiire CHHMOK
SKpaHa. 2. Harmimre oT4eT ¢ HCXOMHBIM KOJOM IIPOTPAMMBI, BAIIIMMH KOMMEHTAPHIMH,
MIpHMEPaMH H OTIIaJ0YHBIMH Pe3ylIbTaTaMH, CKPHHIIOTaMH Kornenbka Copay H
ckpHHIIOTa cepBHca blockchain explorer ¢ Balen TpaH3akIen. 3. 3arpy3HTe Balll OTYET
B Moodle.

JIABOPATOPHA PABOTA 4

1. PazpaGoTaiiTe KOHCOMBHOE MPHIOKeHHE IS 0TOOpakeHHT HHGOPMAITHH O TTocIeHEM
Omoxke Bitcoin co cITOCKOM TpaH3aKIHit H HHQOpMAIH 1o HUM. 2. HammmmTe oT4eT ¢
HCXOJTHBIM KOZIOM ITPOrPAMMBI, BaITHMH KOMMEHTAPHSMH, TIPUMEPAMH U OTJIaJ0YHBIMI
BBIXOJ[TaMH, CHUMKaMH 3KpaHa. 4. 3arpy3nure cBoil orueT B Moodle.



JIABOPATOPHAS PABOTA 5

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.

JIABOPATOPHA PABOTA 6

1. Co3smaiite cMapT-KoHTpakT TokeHa ERC20 u pa3zBepHHUTE ero uepes mporokol Web3 B
TECTOBOM ceTH. 2. Harmmmire mmporpaMmy I Iepegadyd Bamx TokeHoB ERC20 ¢
OJIHOT O ajipeca Ha Apyroii. [IpoBepbTe GalaHC apecoB ITPOrPaMMHO, UTOOBL
TIOATBEPAUTH Tlepeiady ToKeHa. ClemnaliTe CHUMOK SKpaHa. 3. YCTaHOBHTE KOIIEeleK
Ethereum, nmoakmounte ero k ceoeMy y31y Ethereum u 106aBbTe CBOIl COOCTBEHHBII
TOKeH. llepeBeiiiTe HECKOIBKO TOKEHOB Ha aJ[pec BaIllero KOIelnbKa H IIPOBEPhTe OallaHC
azipeca B Korenbke. ClenaiTe CHHMOK dKpaHa. 4. Harmmmure oT4eT ¢ mpHMepaMH KojJia |
CHHMKaMH PKpaHa. 3arpy3ure cBoil oruer B Moodle.

JIABOPATOPHA PABOTA 7

1. Co3maiiTe cMapT KOHTPAKT UL TOJIOCOBAHHS M OITYOJIMKYITE €ro B TECTOBOH CETH C
romornpio Remix IDE. 2. Harmrmite rporpaMmy 1S CO3[aHH s H BEIBOJ[a TOJIOCOB. 3.
Harmmmmite Tectel. 4. Harmmmire oTYeT ¢ MpuMepaMi KOJ[a H CHUMKaMH SKpaHa.
3arpysure cBoi oryeT B Moodle.

JIABOPATOPHA PABOTA 8

1. PazpaGoraiiTe KOHCOIBbHOE MPHIIOJKEHHE AT 0OTOOpaKeHHSI HH(POPMAIIMH O TIOCIIETHEM
omoke Ethereum co crrockoM TpaH3aKI[HiT H HH(OpMaIlHH 1o HHM. 2. HaImHImmTe oT4eT ¢
HCXOJTHBIM KOZOM ITPOrPAMMBI, BallTHMH KOMMEHTAPHSMH, TIPHMEPAMH U OTJIaJ0YHBIMI
BBIXOJ[aMH, CHUIMKaMH 3KpaHa. 4. 3arpy3ure cBoil orueT B Moodle.

3aveTHO-3K3aMEHANMOHHbIE MATePHAJIbI JJIA NPOMEKYTOUHOH  ATTeCcTAIHH
(3K 3amMeH/3a4€T)

Pa3pa60r Ka H 3allliTa ITPOEKTa B KOMaH/E C HCITOJIb30BAHHEM TEXHOJIIOTIHH OITOKYEHH.

Ilepeuens Komnemenuuil (uacmu KoMnemeHuuu), HPoO6EPAEMbIX OUCHOUHBIM

cpeocmeom
TIK-3, TIK-6.

MeToauueckne MaTepHaJbl, ONpeJeJfAIONe NpOHeAYPhl OLEeHNBAHHUSA
3HAHMIL, YMeHHI1, HABbIKOB 1 (HJI) ONBITA JeATEJIbHOCTH, XAPAKTEPH3Y IOIIHNX 3TANbI
¢GopMHpOBAHNSA KOMIIETEHIIHI
Ha xypce 8 mabopaTopHbIX padoT 110 1-y 0aury M ITPoeKT 0 2-X 6arIoB. 3a BIITOIHEHHE
BCEX ITyHKTOB JTa0OpaTopHON palboThl cTaBUTCA | Oami. 3a 3aIUTy U IIPEe3eHTAIIO IIPOEKTa
craBUTCA | Oawi. 3a paboTarolyro IporpaMMy IpoekTa craBuTces 1 6aur. Ha olleHKy «3auTeHo»
HeoOXoAMMO HaOpaTh 6 OaJUIOB M 3aIl[UTUTh ITPOEKT.

OneHOYHbIE CpelCcTBa JUISI HMHBAIMAOB M JHI[ C OIPAHHYEHHBIMH BO3MOKHOCTSIMHU
37I0POBB S BEIOHPAOTCS C YUETOM HX HHIHBHAYAIBHBIX TICHXO(MH3HIECKIX 0COGEHHOCTEIT.

— IIPH HEOOXOMMOCTH HHBATHAAM H JIHI[AM C OTPAHHYEHHBIMH BO3MOKHOCTSIMHU 3I0POBbS
NIPeOCTABIISIETCS JOMOIHUTEIbHOE BPEMS IS ITOATOTOBKH OTBETA HA PK3aMEHE;



— IIPH TIPOBEJIEHHH TIPOILIEAYPHI OIIEHHBAHUS PE3YyIbTaTOB OOYUEHIS HHBAMIOB H JHII C
OrpaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBbS IIPEIyCMATPHBAETCS HCIIONb30BAHIE TEXHITYECKIX
CPEeACTB, HEOOXOMMMBIX HM B CBSI3H C MX HHAHBHAYATbHBIMH OCOOEHHOCT SIMH

— IIPH HEOOXOAMMOCTH 1T 00YYArOIIHXCS ¢ OrPaHHYEHHBIMH BO3MOYKHOCTSIMH 3]{OPOBbSI
H HHBAIMIOB IPOIEAypa OIEHHBAaHMUS pe3yIbTaTOB OOYYEHHSI 110 JUCIHIUIHHE MOXKET
MTPOBOIUTHCS B HECKOIBKO 3TATIOB.

[Iporieaypa OIEHHBAHHA Pe3yNbTaTOB OOYUEeHHS HHBAHAOB H JIHI[ C OTPAaHHYEHHBIMH
BO3MOYKHOCTSIMH 3I0POBBSI TI0 JUCIHIUTHHE MPelycMATPHBAET MpeocTaBIeHne HHpOpMAaIlii B
dbopmax, amanTHPOBAHHBIX K OrPAHHYEHISIM HX 3JJOPOBbS H BOCITPHSATHS HH(OPMAIH:

JU1s1 TuIL ¢ HapyTHeHHSIMH 3PEHI S

— B ITe4aTHOMH (hopMe YBEMHUEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO TOKYMEHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT popme,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.

JU1s1 TuIL ¢ HapyTIeHHSIMH OITOPHO-IBHTaTeIFHOTO arliapara:

— B MevyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTa.

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

5. IlepeveHn YueOHOI JJUTEPaTYPbl, HHPOPMAHOHHBIX PECYPCOB H TEXHOJIOT Hil

5.1 OcHoBHas1 JIATEPATYpA:

1. [lemokoB C. A. , UepHompyosa E. [IpoekTHpoBaHIe pacipeaeleHHbIX
HH(OPMAITHOHHBIX CHCTEM : KyPC JeKIRil o JuciumHe «[IpoeKTHpoBaHHe pacipeieIeHHbIX
HH(POPMAITHOHHBIX CHCTEM»: ydeOHoe rocodne.- OpeHOypr: OpeHOYprekiii rocy1apcTBeHHBIH
yHHBepcHTeT, 2012 - http://biblioclub.ru/index.php?page=book_red&id=260753&sr=1

2. Bomkopa T. , HaceitkiiHa JI. Pazpaborka cHcTeM pacipelielieHHONH 00pabOTKH JTaHHBIX:
y4eOHO-METOANYECKOE Toco0He. - OpenOypr: OI'Y, 2012 -
http://biblioclub.ru/index.php?page=book_red&id=259371&sr=1

JI71s1 OCBOEGHH S AMCHMIUIHHBL HHBATHAAMH H JIHIIAMH C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3I0POBbSI MMEIOTCSI H3JaHUS B 3IEKTPOHHOM BHJIE B 3IIeKTPOHHO-OHOMHOTEYHBIX CHCTEMAaX
«Mlanv» u «FOpatim ».

5.2 JlonoJIHHTeJIbHAA JIMTEPATYPA:

1. I'puropeer, M. B. IlpoekTHpoBaHie HHPOPMAI[HOHHEIX CHCTEM : yueGHOe Iocodie
I By30B / M. B. I'puropses, M. U. I'puropsesa. — M. : U3narensctBo Opaitt, 2017 — -
https://biblio-online.ru/book/394E4411-7B76-4F47-BD2D-C3B981BEC3BS.

2. CraHgapTsl opOpPMIEHHS HCXOIHOTO KOJIa ITPOrpaMM H COBPEMEHHBIE
HHTEIPHPOBAHHBIE CPEMbI Pa3paGOTKH IPOrPaMMHOr0 00ecIIeYeHNST: y4el.-MeTO.II0CO0HE.
FO.B. Komp1ioB [u ap.]| — KpacHomap: KybaHckuit roc.yH-T, 2015

3. Hazapor C.B. ApxuTekTypa H IIpOeKTHPOBAHHE IPOrPpaMMHBIX cHcTeM: MoHorpadis /
C.B. Hazapos. - M.: HUI] Uudpa-M, 2013. - http://znanium.com/catalog/product/353187

5.3. Ilepunoanveckue H3IaAHMUS:
1. Baspl panHbrx xomMrianuu «Mct Bero» http://dlib.eastview.com
2. OnexrponHas ondnnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHC/Ie COBpeMeHHbIe MpodeccHoHATbHbIE 0a3bI
JAHHBIX H HHpOPMANHOHHbIE CTIPABOYHbIE CHCTEMbI
Dnexmponno-bubmiomeunvie cucmemst (O65C):



DBC «IOPANT» https://urait.ru/

BEC « YHUBEPCHUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BEC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

. OBC «JIAHB» https://e.lanbook.com

Ipogheccuonanvrvie 6asvt OaHHbIX

1.  Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. JKypHams!l usnarenserBa Wiley https://onlinelibrary.wiley.com/
4,

S

i ol

Hayunas anextpoHHas ouonnoreka (HOB) http://www.elibrary.ru/
[TOMHOTEKCTOBBIE APXUBHI BEAYIIHX 3aITafHBIX HayYHBIX KypPHAIIOB Ha PoccHiickoi
IaTgopMe HayIHBIX KypHaiIoB HOUMKOH http://archive.neicon.ru
6. HaimpioHampHas  »eKTpoHHas  OHONMHOTEKa (JOCTYIlT K ONEKTPOHHOH — OHOIHOTEKE
JIuccepraliii Poccuiickoit rocymapcrBeHHoi oubimoreku (PI'B) https://rusneb.ru/
7. IlpesugeHtckas 6udimioreka mM. b.H. EnpiiHa https://www.prlib.ru/
8.  baza manubsix CSD KeMmOpupKckoro 1eHTpa Kpucramiorpadmieckux JaHHbIX (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. YHHBepcHTeTcKas HHpopMaroHHas cucTemMa POCCHUS http://uisrussia.msu.ru

Hughopmaruonnvie cnpagounsie cucmemo

1. Koncymprant [Imroc - cripaBoyHas IpaBoBas cHCTeMa (IOCTYII IO JIOKAIBHOI CETH C
KOMITBIOTEPOB OHOIMOTEKH )

Pecypcwvt ceoboonozo docmyna

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

2. AMepuKaHCKas ITaTeHTHas 0as3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEPCTBO HAYKH U BRICIEr 0 oOpa3oBaHna Poccrrickoit Deiepaliii
https://www.minobrnauki.gov.ru/;

4. @epepanbHebLil mopran "Poccuiickoe oOpa3zoBaHue" http://www.edu.ru/;

5. HudopmarmonHas cucTemMa "EXHHOe OKHO JOCTYITa K 00pa3oBaTelbHEIM pecypcaM”
http://window.edu.ru/;

6. EmqmmHas KommeKins IH@PoRbIX 06pazoBaTellbHBIX pecypcoB http://school-collection.edu.ru/ .

7. IlpoekT I'ocytapcTBEHHOIO HHCTUTYTa PyccKoro si3pika mveHn A.C. [TyimkiHa
"O0pa3zoBaHHe Ha pyccKoM" https://pushkininstitute.ru/;

8. CmpaBouHO-HH(}p OpMAI[HOHHEIT ITopTal "Pycckiii S3bIK" http://gramota.ru/;




9. Ciyx0a TeMaTHYECKHX TOIIKOBBIX CIIOBapeil http://www.glossary.ru/;
10. CrioBapH M 3HIIMKIIOINEIHH http://dic.academic.ru/;
11. OOpa3zoBarenbHbli mopTan "Yyeba" http://www.ucheba.com/;

12. 3axoHorpoekT "O06 oOpazoaHuu B Poccuiickoit Mepepaiii”. BOIpockl H OTBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie snexmponnsie obpazosamenvhuvie 1 ungopmatuontsie pecypcest Kyol'y

=

OneKTpoHHBI KaTaimor HayuHoit ononuotekn KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

OrneKTpoHHas OHOIHoTeKa TPYAOB YueHbIX KyOI'yY

http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

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

Basa yueGHBIX IDIaHOB, YieOHO-MeTOAMYeCKHX KOMITIEKCOB, ITyOIMHKAIIII 1 KOH( epeHIIt
http://infoneeds.kubsu.ru/

5. Bubnuoreka HHGOPMAIOHHBIX PeCYPCOB Kadeaphl HH()OPMAIHOHHEIX 00pa30BaTEIbHBIX
TEeXHOJOTHI http://mschool.kubsu.ru;

6. OIEKTPOHHBIT apXHB JO0KyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DmneKTpoHHHBIe 00pa3oBaTellbHbIE PeCYPCH Kadeaphl HH(OPMAIIHOHHEIX CHCTEM H TeXHOJOTHI

B oOpazoBanmn KyOl'Y wu HayuyHo-MeToamdeckoro skypHama "[IIKOJIBHBIE TI'OJIBI"
http://icdau.kubsu.ru/

b

&

5.5 Ilepevens HHGOPMANNOHHO-KOMMY HHKAIHOHHBIX TEXHOJIOTHIl
1. KoMIbroTepHOE TECTHPOBAHHE IPEACTABIEHHBIX IIPOTPAMM.
2. Ucrionb30BaHHE ATEKTPOHHBIX TIPe3eHTAIHI ITPH ITPOBEIeHHH JIEKIFOHHBIX 3aH STHII.
3. Cucrema MOODLE.

4. [IpoBepka JOMAIHUX 3aJaHUI H KOHCYIbTUPOBaHHeE IocpencTBoM DOMC KyoI'y.

5.6 IlepeveHb JIMIIEH3HOHHOTO H CBOOOJHO PACHPOCTPAHAEMOT0 IMPOrPaAMMHOIO
olecneueHU A
Copay, Metamask, Remix, MS VS Code.

6. MeToanueckne YyKazaHHS [Isi OOYYAKINHXCS 10 OCBOEHHIO
AUCLUTTHHBI (MOTYJIs)
JlabopaTtopHble paboTHL LienecooOpasHO BBITONHATE Ha s3bIKe JavaScript/TypeScript u

NodelS. OmHako MOKHO BBITIOIHSTE HX M Ha APYTHX S3bIKaX ITPOrPaMMHPOBAHHS, HCITOIb3YS
oubnuorexu Bitcoin RPC u Web3.

B ocBOeHHH AHCIIMIUIMHBI HHBAJIHAAMH H JHI[AMH C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3M0pOBbsI OOMBINIOE 3HAYEHHE HMeeT HHIHBHAyallbHasd yueOGHas paboTa (KOHCYIbTAIMH) —
TOMOITHUTENbHOE Pa3bsACHEHHE Y4eOHOr0 MaTepHara.

WHauBHAYaTbHBIE KOHCYNMBTAIIMH II0 TIPeAMETY SIBISIOTCS BaXXHBIM  (DaKTOPOM,
CITOCOOCTBYIOIINM HHANBHAYATH3AIHH OO0YUEHHS H YCTAaHOBIEHHIO BOCITHTATEIBHOTO KOHTAKTa
MeXIy TIIpernofapaTeneM H OOYYAarOIMMCS HHBAIHAOM IJIH JIMIIOM C OTPaHHYeHHBIMH
BO3MOKHOCTSIMH 37I0POBBSL.

7. MaTtepua/IbHO-TEXHHYECKOE o0ecrieueHe 1Mo JUCLMILINHE (MOIyJI10)

HaumeHoBanHe yqeGHof'I AYJIHTOPHH, €€ OCHAIII[CHHOCTb

No Bug pa6ot
000pyOBaHHEM H TEXHHYECKHMH CPeACcTBaMH O0YUEHHS




JIeKIIMOHHBIE 3aHATHS | AyAUTOPHS, YKOMITIIEKT OBaHHA CHEIHaIM3HPOBAHHOM
MeOENbIO M TEXHHYECKHMH CPeJICTBAMH 00yUeHH
JlaGopaTopHeie 3aHATHS | AYIUTOPHS, YKOMILIEKTOBaHHAS CITEIAITM3HPOBAHHOI
MeOempl0 M TeXHHYECKHMH  CPEACTBAMH  OOYyYeHHS,
KOMITbFOT€paMH, IIPOEKTOPOM, ITPOrPaMMHBIM 00ecITeYeHHEM
['pyrmioBeie Aymutopus, YKOMITIIEKTOBaHHAS CHEIHaIN3HPOBAaHHOI
(MHIUBHyalTbHBIE ) MeOelnbl0 M TeXHHYECKHMH  CPEACTBAMH  OOYyYeHHS,
KOHCYIIbTAlHA KOMIThFOT€paMH, ITPOrPAMMHBIM 00ecIIeYeHHEM
Texkymmuii  KOHTPOIb, | AyIHTOPHA, YKOMILIIEKTOBaHHAS CITELMAITM3HPOBAHHOI
MIPOMEXKYTOYHAS MeOempl0 M TeXHHYECKHMH  CPeACTBaMH  OOy4eHHS,
aTTecTalus KOMITHIOT€paMH, ITPOrPAMMHBIM 00eCIIeYeHHEM
CamocTosTenbHAA KaGuHer 11 caMOCTOSITENBHOH  padOThl, OCHAITIEHHBII
padoTa KOMITHFOTEPHOH TEXHHKOH C BO3MOKHOCTBIO IOJKITFOYEHHS K

cetTH «VHTepHET», IMPOrpaMMON SKPAaHHOTO YBEIHYEHHS H
oOecIleYeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIHOHHO-
00pa30BaTeIbHYIO CPEly VHHBEPCHTETA.

Hpumeuarnue: Konxkpemuzayua ayoumopuii u ux ocHauieHue onpeoenaemca OlIOI1.
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