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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Hean: dopmupoBanne UWT kommereHnwii B oOnact 1U(pPOBU3AIMH W CO3JTaHHS
OTpaclieBbIX HH()OPMAIIMOHHBIX CHCTEM.

IIporpamma cocTaBjieHa B COOTBETCTBHU:

- ¢ @enepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM  BBICHIETO
oOpazoBanust 1o HampasieHuto noarotoBku 09.03.01 Wudopmaruka u BBIYMCIUTENbHAS
TeXHHKa, YTBEPKJACHHBIM INpukazoM MunoopHayku ot 19.09.2017 r. Ne 92910.10.2017 1. Ne
484809.

- ¢ IIpodeccuonanmpupiM crangaptrom 06.001 «lIporpaMmucT», yTBEPKICHHBIM
npukazoM Muntpyna 20.07.2022 r. Ne 424H, 3apeructpupoBaHHbIM B MuHiocte Poccun
22.08.2022 1. Ne 69720, ypoBenb kBanuduxaiuu 6.

- ¢ IlpodeccuonanbupiM ctangaproMm 06.015 «Cnenumanuct no uHGOPMAIMOHHBIM
cucTeMam», yTBepKJAeHHbIM npuka3zoM Muntpyzaa 18.11.2014 r. Ne 896H, 3apeructpupoBaHHbIM
B Munrocte Poccuu 24.12.2014 r. Ne 35361, ypoBeHb KBaJIMpUKALINH 7.

®opma peaau3anum: oOydeHHUE C IMPUMEHEHHUEM JTUCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

®opma 00yyeHusi: OYHasl.

Pexum 3ansaTHii:

Pacniucanue 3aHATHII 1[0 JIONOJHUTENBHOM 00pa30BaTENIbHON MpPOrpaMMe MOXKET
yCTaHABIIMBAThHCS B 3aBUCUMOCTU OT Habopa B rpymmbl. KOHKpeTHbIE AaThl TPOBEACHUS 3aHATUN
YKa3bIBalOTCA B JIOTOBOPE Ha OKa3aHHE 00pa30BaTeNIbHBIX YCIyT. JlaHHbIE paciiicaHusl XpaHSITCs
B DJICKTPOHHOI cUCTeMe ydeTa Xofa peanuszaunuu nporpammsl. [Ipu moOom rpaduke 3aHATHIA
yueOHasi Harpy3ka ycTaHaBliuBaeTcss He Oosiee 40 yacoB B HEACNIO, BKIIOYAas BCE BUJIBI
ayJAMTOPHON U BHEAYIUTOPHOM (CaMOCTOATENIBbHOM) yueOHOW paboThl CiayIIaTes.

TpeGoBannss K YPOBHIO NOATOTOBKH CJYINATeJsl, HeOOXOAMMBIEC [Jisi OCBOCHUS
NPOrpaMMbl: 3HaHUE OCHOB IIPOTrPAMMUPOBAHMS Ha SI3bIKAX BBICOKOTO YPOBHS, HHPOPMATHKHU U
aJITOPUTMHU3ALIUH.

BoinaBaemMblii JOKYMEHT: IIPH YCIICITHOM HPOXOKICHUN IPOTPAMMBI M CIIaue UTOTOBOU
aTTeCTAallMd BBIAACTCS JTUIUIOM O TMPO(PECCHOHATBHON NEPENOArOTOBKE YCTAHOBIEHHOTO
oOpa3ia.

Cpok eiicTBUSI HTOTOBBIX TI0KYMEHTOB

Cpox neificTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE MPaBUII MO padoTe
C TepcoHAIoOM B cdepe IesITeIbHOCTH JaHHOM NpOTrpaMMbl, YCTaHABIMBAEeTCSd HA OCHOBE
coJIepKaHusl IPOrpaMMBbI U COCTaBIISET (B rojiax): 6€CCpoyUHoO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

Ta6mmma 1
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC TPEOOBAHUS K PE3yIhbTaTaM OCBOCHHUS TPOTPAMMEI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
OIIK-8: Cnocoben 3HaTh:
pa3pabaTsiBaTh - IPUHIIUITBI ¥ OCHOBBI AJITOPUTMHU3AIINN;
QJIITOPUTMBI U IPOrpaMMBl, | - hopMaThl 0OMEHA JAHHBIMU U SI3BIKH PA3METKH.
MIPUTO/IHBIC TS
MIPAKTUYECKOTO YmeTs:
MIPUMCHCHHUS - IPUMEHSTH SI3BIKU MIPOTPAMMHPOBAHHUS;
- IPUMEHATh UHTETPUPOBAaHHBIE cpeabl pa3padoTku (IDE);
- npumensaTb CYB/L;
- IporpaMMupoBath U HacTpauBath [1JIK.
Bnaners:
- HaBBIKOM KOJIMPOBAHUS Ha S3bIKAaX MPOTrPAMMHUPOBAHHUS;
- HaBBIKOM T€CTUPOBAHHUS PE3YJILTATOB KOJIUPOBAHHUS.

B pesynbrare ocBOEHUS MPOrpaMMbl CIYyIIATEIb JOJDKEH ObITh CIOCOOEH peain30BhIBAThH
TpyI0BbIe GYHKIIUU B COOTBETCTBUHU C IPO(HECCHOHATBLHBIM CTaHAapTOM (Tab. 2).
YpoBeHb KBaMpUKaIu 6.

Tabmnura 2
[TpakTHKO-OpHEeHTHPOBaHHBIE TPEOOBAHUS K PE3yJIbTaTaM OCBOSHHS MPOTPaMMBbl

TpynoBble pyHKIMH TpebGoBaHus K pe3ynbTaTaM

06.001 «IIporpammucT»

[1K-4/A/02.3/1 ciocoben | TpynoBbie neicTBuUs:
COCTaBJIATH MporpamMmubiid | - Co3naHue NporpaMMHOTO KO/Ia B COOTBETCTBUU C TEXHUYECKUM

KOJI C UCIIOJIb30BAaHUEM 3aJjlaHueM (TOTOBBIMU CIIEHU(PUKALUSIMH).

S3BIKOB

IIPOrpaMMUpPOBAHUSA, YMenus:

OIIpeIEIEHUS U - Hcnonp3oBath BBIOpaHHYIO cpely MNPOrpaMMHpPOBAHUS U

MaHUIYJIUPOBAHUS CPEJICTBA CUCTEMBbIYIIpaBIeHUs 0a3aMU JaHHBIX;

JaHHBIMU B 0a3aX JaHHBIX | - [IpuMeHsSTh BBHIOPAHHBIC S3BIKA MPOrPAMMHUPOBAHUS IS
HAMCAHUSNPOTrPaMMHOI0 KOJa.
3HaHUSA:

- OcoOeHHOCTH BBIOpAaHHOW Cpeabl MPOrPaMMHUPOBAHUS U
CHCTEMBI yIIpaBJIeHUs10a3aMH1 TaHHBIX;
- Merononorun pa3pabOTKH TPOTPaMMHOTO 00€CTICUCHHS.

[1K-4/D/03.6/1 ciocoben | TpynoBsie neiicTBUS:

IIPOEKTUPOBATH - [IpoekTpoBaHue CTPYKTYpP JAHHBIX;
KOMITBIOTEPHOE - [IpoexktupoBanue 60a3 JaHHBIX;
IIPOrpaMMHOE - [IpoexTrpoBanue NporpaMMHBIX HHTEP(HEHCOB.

oOecrieuenne




YMmeHus:

3HaHUA:
06.015 «Crenanuct no nHGOPMAIMOHHBIM CUCTEMaM)

I1K-153/B/10.5/1 TpynoBble neiicTBuA:
CIoCco0eH OCYIIECTBIIATh - Pazpabotka komga C u 6a3 nanasix HC.
KOJIMPOBAHUE Ha SI3bIKAX
MIPOTPaMMHUPOBAHUS YMmenus:

- KonpnpoBate Ha si3pIKax NpOrpaMMUPOBAHUS.

3HaHHA:

- OCHOBBI COBPEMEHHBIX CUCTEM YIPABICHHS 0a3aMH JaHHBIX;

- CoBpeMeHHBIE CTPYKTYPHBIC S3BIKH ITPOTPAMMHUPOBAHMS;

- CoBpemeHHbIE 00BEKTHO-OPUEHTHPOBAHHBIC A3BIKU
IpOrpaMMHPOBAHHSI.

2.2. XapakTepucTHKa HOBOr0 BHJa NPOo(eCcCHOHAIbHON IesiTeJJbHOCTH, HOBOM
KBaJTM(PUKANUHA

B pesynprate  OCBOGHHS ~ JIOMOJHUTENBHOM  00pa3oBaTeNbHON  MPOrpaMMBbI
«Aneopummusayus u paspabomka npocpamm» CIylmiaTelb JI0JDKEH ObIThb T'OTOB K oOnactu
npodeccnoHanbHOM eATEIbHOCTH, 00bEKTaM U 3a7auam.

Oonacmo/chepor  nipodecCUOHATBHOM — JIEATEIBHOCTH  CIAyIIATENs,  MPOIIEAIIETO
oOyueHue Mo mporpaMmme npohecCHOHaIbLHON MEPENOArOTOBKH BKIIOYALT:

- 06 IIporpammHOe obOecrieuyeHHEe KOMIBIOTEPHBIX BBIUMCIHTEIBHBIX CHUCTEM U CETEH,
ABTOMATHU3HPOBAHHBIX CHCTEM 00pabOTKH MHGOPMAIUH U YIIPABICHUS.

- TPOEKTHUPOBaHHME, pa3pabOTKa, BHEAPEHHWE U  OKCIUTyaTalds  OTPacCiIeBBIX
MH(OPMAIIMOHHBIX CUCTEM, YIIPABIEHUE UX KU3HEHHBIM [IUKIIOM.

- TNPUMEHEHHE COBPEMEHHBIX HWHCTPYMEHTAIBHBIX CPEICTB TIPH  pa3paboTke
MPOrpaMMHOTO OOecriedeHus, MpUMEHEHUE Web-TeXHOJIOTUN MpH peaau3aluu yAajJeHHOTO
JIOCTYTIa B CUCTEMaX KJIMEHT/CEpPBEP U paACTIPEICICHHBIX BHIYUCICHHM.

Oobvekmamu nipohecCUOHATFHON IeITeTbHOCTH SIBIISIOTCS:

- — oTpacneBble WH(GOPMAIMOHHBIE CHUCTEMBI; — 0a3bl [aHHBIX; — MPOTPAMMHOE
o0ecrieyeHrne CpeJCTB BBIYMCIUTENIBHON TEXHUKHU; — YCTPOWCTBA C MHUKPOIPOLECCOPHBIM
yIIPaBICHUEM..

BeinmyckHUK TporpaMMbl JTOJDKEH YMETh pellaTh MpodecCHOHAIbHbIE 3ad0auu 10 BUAAM
npodIesTeNbHOCTH:

nPOU3800CHEEHHO-MEXHOIOCUYECKULL:

- pa3zpaboTKa IpOrpaMMHOI0 K0Jla OTPaciieBbIX HH(OPMALIMOHHBIX CUCTEM;

- KOHUTYPUPOBAHHE U HACTPOIKA CHCTEMHOTO IMPOIPAMMHOI0 00€CIIeUeHusI, CUCTEM
yrpaBiieHus: 6a3aMu JaHHBIX, CPEACTB MPOTrPAMMHOM pa3pabOTKH, CETEBBIX CPEACTB U CPENICTB
obecrieyeHus: 6€30MaCHOCTH IS Pa3pabOTKH U HKCIUTyaTallii OTPacieBbIX HH()OPMAITMOHHBIX
CUCTEM.

NPOEKMHUBIUL:

- [IpoexTrpoBaHue CTPYKTYpP JAHHBIX;

- [IpoexTupoBanue 6a3 JTaHHBIX;

- [IpoexTrpoBaHue NporpaMMHBIX UHTEP(ENCOB.



B pesynbrate OCBOEHUS IOIMOJHUTEIHHONH 00pa30BaTENbHOW MPOTPAMMBI CIYIIATENb
JOJDKEH  00JIafaTh  CHOCOOHOCTSAMM K BBIIIOJHEHMIO HOBOIO BHAA JIeSITEJIbHOCTH
COOTBETCTBYIOILLErO IPUCBAEMON KBATH(PUKAIUH IPOTPAMMMCT.

3. CTPYKTYPA U COJIEPKAHUE IIPOIPAMMBI (PABOYUE IIPOI' PAMMBbI
TACIATIIAH (MOJTYJIEW)

3.1. TpyanoeMkoCTh MPpOrpamMmMbl

TpynoeMKOCTs IIporpamMmbl BKJIXOYas BCE€ BHJAbl ayJIUTOPHOW U BHEAYAUTOPHOMN
(camocTOATENEHOM ) pabOTHI COCTABIISET:

- 7 3a4ETHBIX €IUHHIL,

252 ak. u.

CtpykTypa mporpamMmbl € yKa3aHMEM HAWMEHOBAHHS JUCUUIUIMH (MOIyJed) M UX
TPYJIOEMKOCTH IIPEJCTaBiIeHa B Tab. 3.

VY4eOHBI TUIaH JOMOJIHUTEIBHONH 00pa3oBaTeNbHOM MPOTrpaMMbl TPEJCTABICH B
MPUIIOKEHUE A., IBISIOIINNCS HEOTHEMIIEMOUN YaCThIO MPOrPAMMBI.
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1 PazpaboTka 7 9 16 1| x 3aver ¢
mporpamm Ha C/C++ | 2 OLICHKOH
1.1. | Cunraxcuc C.
IMapagurma OOI, 91 6 2 4 3
peammzanyst B C++
1.2. | MHOroOmoTO4YHOCTb.
IToaxntouenue
CTOPOHHHX 9! 6 5 4 3
6ubmmorek. Pabora ¢
(aiinoBoii cucreMoi
u XML.
1.3. | Texuomoruu JlaGop
NpOoTrpaMMUPOBaHHUS aTOpH
9|6 2 4 3 as
pabot
a
1.4. | Snpo Linux 9| 6 2 4 3




1.5.

daiinoBas cucremMa u

koH(purypupoanue | 9 | 6 2 4
Linux
1.6. | Bupryammsamnus 91| 6 2 4
1.7. | Tunossle 3amauu U
aJTOPUTMBI HX 916 2 4
peneHust
1.8. | O6bekTHO-
OPUEHTHPOBAHHOE 9| 7 2 4
POrpaMMUpPOBAHUE
2 Ba3er ma"HBIX B 7 3ayer ¢
Web-texHomoruu 2 a9 16 |32 OLICHKOH
2.1. | ba3nl JaHHEIX,
OCHOBHBIC MTOHSITHSI 9|6 2 4
2.2. | Pa3zpaborka 6a3
JIAHHBIX,
yrnpaBiieHue 0azaMu 916 2 4
JIAHHBIX
2.3. | Web-npunoxenusl. JlaGop
Knuent-cepBepHast aTOpH
apXUTEKTypa. 9|6 2 4 Eg‘
pabor
a
2.4. | Frondend. HTML u
CSS 916 2
2.5. | Backend pa3pabotka | 9 | 6 2
2.6. | KommbproTepHsie
CeTU U
pacripeeieHHbIe 916 2 4
CHCTEMBI
2.7. | ApXUTEKTYpHI
JIOKAJIBHBIX CEeTeH 9|6 2 4
2.8. | becripoBomHBIE ceTH.
TTpOMBIILIEHHBIH 917 2 4
HHTEPHET.
3 3aiqura 5 3ager ¢
nHpOpMALUH 4 42 8 32 OLIEHKOH
3.1. | UudpopmanmonHas
6e30macHOCTh 1
KOMITBIOTEPHBIX 3 10 2 8
cUCTEM
3.2. | Apxutekrypa 1
CPEJICTB 3alIUTHI 3 10 2 8
nHdopmannu
3.3. | OcHoBEI OJI0KYEIiHA. JlaGop
ApxuTexTypa y3ia B 1 aTOpH
cetH OJoKueiHa 3 10 2 8 36"
pabot
a
3.4. | CMapT-KOHTPAKTHI B
cetu Ethereum Ha
s3bIke Solidity. 1
Koncencyec, 5 12 2 8

KpHUIITOBAIOTA U
MaWHUHT




4 [Ipaxtuka/craxkupo | 1 3|2 Saer o
Ka 8| 4| & 05| 15 g
0 0|5 OlIEHKO#H
4.1. | Ilpaktuka/CraxupoB | 1 32
Ka 8| 4| & 05| 15
0 0|5
5 Uroroas 3 HUrorossiii
aTTecTaIys 6 4 212 1|3 aTTEeCTAIMOHHBIH
OK3aMCH
o 5|1, 10
7.1 2| 4 | 9|65 0
2. 0 5 5
0
3.2. Conep:xanue nporpamMmmsl (padoune NporpaMmMbl IMCUMILIAH (MOYJI€eil)
Coneprkanue JUCUUIUIMH (MOJyJIei) IpeacTaBiIeHo B Tabl. 4.
Tabnuna 4
CopepxaHue TUCIUILIAH (MOIYJIeil)
Ne HanmenoBanue
JUCIUILTUAH (MOIYJICH) CopnepxaHue TUCIUILIAH (MOIYJIEH)
1. | Pa3pabotka nporpamm Ha C/C++
1.1. | Cunrakcuc C. Ilapangurma | ba3osblil cunTakcuc C, TUIIBI JaHHBIX, YKa3aTenu. Benenue
OOIl, peaymzamus B C++ B OOIT C++. Yka3arenn, lvalue, rvalue. Generics,
OcHoBHble KoHTeMHEpHl STL. YMHBIE yKazarenu.
Wteparopbl. Anroputmsl HaJl KoHTeHepamu STL
1.2. | MHOTONIOTOYHOCTb. MuoronorouHocts. Async. OcHoBbl cmake. [Toaxitouenue
[TonkitoueHue CTOPOHHUX | CTOpOHHUX OnOIMoTek. Pabora ¢ daiinoBoii cucteMo.
6ubnuorek. Pabota ¢ Pa6ota ¢ XML.
(haiinoBoil cCUCTEMOM U
XML.
1.3. | TexHonoruu 0630p Google code style, IDE. Kontpons Bepcuii. Pabora ¢
IPOrpaMMHUPOBAHUS JIOKAJIbHBIM M INI00ANBbHBIM PEro3uTopueM git. Merononorus
ynpasieHus npoektamu. Agile-merozst. [10 ms
yIpaBJIeHUs POEKTaMu: Jira
1.4. | Anpo Linux Uctopus pazsutus Linux. Snapo u ero GpyHkuuu.
1.5. | daiinoBas cucrema u daiinoBas cucrema U KOHQUryprpoanue Linux.
koH(purypupoBanue Linux | Ycranoska. Komannnas crpoka. CeTeBble HAaCTPOMKH.
1.6. | Bupryanuzanus CpenctBa Buptyanusanuu. KVM. Kondurypuposanue.
[TpumeHeHrne BUPTYyaTH3aIHH IJ1s1 00eCTICYCHUS
Oecniepe6oitHON pabOTHI IIEHTPOB 00PAOOTKU JAHHBIX U
XPaHWIWII JAHHBIX HAa IPUMEPE YHEPTEeTHUECKOW OTPACIIH.
1.7. | TunoBsle 331241 U [Touck u coptupoBka. Pabota ¢ MaccuBamMu pa3IndHON
ITOPUTMBI UX PEIICHHS pa3zmepHocTu. CTpokoBble nepeMeHHsble. [IpeoOpazoBanue
TUNOB. BeIuMcIUTEIbHAS CII0KHOCTB.
1.8. | O0bexTHO- Beenenune 8 OOII C++. Ykasarenu, lvalue, rvalue. Generics,




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

OPUEHTUPOBAHHOE OcHoBHbIe KoHTelHepHl STL. YMHbIE yka3zarenu.
IPOTrPaMMHUPOBAHUE UrepaTtopsl. Anroputmbl Hag KoHTelHEepamu STL

2. | ba3bl nanubix 1 Web-TexHOI0THH

2.1. | ba3bl TaHHBIX, OCHOBHBIC Pensiunonnsie b1, nekaproBo npousseaeHue. CTpykTypa
TTOHSITHS SQL, oCHOBHBIE 3aITPOCHI

2.2. | Pa3zpaboTka 6a3 naHHBIX, Tunoseie CYB/I. CBsi3u, npunnuisl nocrpoenus b/1.
yrpaBieHue 6azamu Hopmanuzanus noSQL 6a3bl JaHHBIX, OM3HEC aHATUTHKA not
JTAHHBIX only SQL BJI, nepensimuonnsie b1,

nokymentoopueHtupoBanubie b/l Cpenctsa Busyanuzanuu
u Om3Hec-aHanuTHKa. [IpuMephl aHaM3a JaHHBIX TIPH
MOHHTOPHHTE COCTOSIHHSI 0ObEKTOB YHEPTETHKHU.

2.3. | Web-nputosxeHwus.. OCHOBHBIC IPUHIIUIIBI KIIMEHT-CEPBEPHASI APXUTEKTYPHI.
Knuent-cepBepHnas Frontend u backend. Texnomornueckuii crek LAMP
apXUTEKTypa.

2.4. | Frondend. HTML u CSS Html u css, ocHoBHBIE cpencTBa pazpadbotku. CMS u LMS

kak noasug CMS.

2.5. | Backend pa3paboTtka Pa3BepreiBanue u koHpUTyprpoBaHue web cepaepa.

[Toaxmouenue 6a3bl JaHHbIX. OIIEHKA TPOU3BOIUTEIHHOCTH.

2.6. | KomnbroTepHble ceTu 1 Ocnosuble ouatua. Moaens OSI. TIpoTokosb! pa3nuyHOro
pacmpe/eIeHHbIC CUCTEMBI | YPOBHS, TPHMEPBI.

2.7. | ApXUTEKTYpBI JIOKaTbHBIX | THIIOBBIE apXUTEKTYPHI, UX JOCTOUHCTBA U HEIOCTATKH.
ceTen ITokazarenu kauectBa cereid. MoaenupoBaHue

BBIUHCIUTENbHBIX CETeH. AHANMN3 KOHPUTYpALlUU CETH.
TumnoBoe 000pyA0BaHUE U CPEJICTBA AIMUHUCTPUPOBAHUSL.

2.8. | becipoBoIHBIE cETH. IIpuMepsl IPUMEHEHHUSI CETEBBIX TEXHOJIOTHN [
[TpoMbInneHHBIH MOCTPOCHHUS CBSI3HBIX PACIPEICICHHBIX CUCTEM B
WHTEPHET. aneKTposHepreTuke. OT «KyMHOTO JJOMay K «KyMHOMY

TOPOJIY».

3. | 3ammra uHGpOpMAIUU

3.1. | UadopmarmonHas Turnbl cekpeTHbIX cucteM. O030p TUTEPATYPHI.
0€301MacHOCTh Omnpenenenne nadopmanuu. Knaccudukarus 3anmiiaemMoii

KOMITBIOTCPHBIX CUCTEM

uH(popmMaluu u ee Hocureneil. [IpaBoBast ocHoBa.
I'ocynapcrBenHas taiiHa. KomMepueckas TaiiHa.
Wnpopmaniusa kak npoaykT. XapakTepUCTUKH HH(DOpMAaILIUH.
0630p 3akoHOB Poccun u HopmaTuBHBIX akToB PCTIK
Poccuu B chepe obecnieuenuss nHGOpMamOHHON
6e3onacHoctu. KonmnuectBo nH(OpMaIy B COOOLICHUH.
DHTPONHUS U HEOTPEIETICHHOCTh. M30BITOYHOCTD
uHpopManuu. SHTponus si3blka. CTOUKOCTh KPUITOCHCTEM.
Paccrosinne enuncTBeHHOCTH. [loncucrema ynpaBieHus
nocrynoM. [loncucrema perucrpanuu u yueta. [logcucrema
kpunrorpaduaeckoit 3ammuThl. [Togcucrema obecnedeHus
1IEJIOCTHOCTU. XpaHEHUe ceKpeToB. be3onacHOCTh XpaHEHMUsI




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

MHpOPMALIUU HA KECTKUX TUCKaX. MeTo1bl YHUUTOXKEHUS
uHpopmanuu Ha HXXM/JI. Anroputm ['yrmanHa.

3.2.

ApXHUTEKTYypa Cpe/ICTB
3alUThl HH(pOpMAIUU

Pacnpenenennas apxurekrypa C3U ot HCJI. Cocras
3aIIUTHBIX MOJYJIEH COBPEMEHHBIX CPEACTB 3aLIUTHI OT
HC. Apxutektypa kirenTckoro komnonenta C31 or HCJJ
Secret Net Studio. Cepep 6e3omacnoctu C3U or HC/]
Secret Net Studio. KoMmoHeHTHI IIEeHTPaIM30BAaHHOTO
ynpasinenust C31 or HCJI Secret Net Studio. [Ipumenenune
CPEJICTB 3alUThl HHGOPMAIIMH Ha 00BEKTAaX SHEPTETUKH.

3.3.

OcHOBBI OJIOKYEIHA.
ApXUTEKTYypa y37a B CETH
OJIOKUYEiHA

LleHTpann30BaHHbBIE U PACIIPECIICHHBIC BEIYMCIUTEIIbHBIC
cucreMsl. JlenieHTpanu3oBanubie npwioxeHus. CTpykTypa
onokueitna. Pabora ¢ Metamask ¢ Etherium. OcHoBHas ceTb,
TecToBble ceTH. Tpan3akiuu. CTpyKTypa TpaH3aKIUH.
Bpems nmoaTBepkaeHus TpaH3akiuK. J[oka3aTenbcTBO
BhINOJIHEHUs paboTel. CTpykTypa Omoka. [ToarBepxaenne
Tpan3akuuu. Xom 61oka. Tokensl. Buasl y3i10B.

3.4.

CMapT-KOHTPaKThI B CETH
Ethereum Ha s13bIke
Solidity. Koncencyc,
KPUNTOBAIIOTA U MATHUHT

CMapT-KOHTpaKThl. AKKayHT cMapT-KOHTpakTa. CTpyKTypa
cMapT-KoHTpakTa. MaTepdeiic cmapT-koHTpakTa. baiT-kox
cMapT-KOHTpakTa. [IpocTelmuil cMapT-KOHTPAKT.
ITepemennsle cocTossHuA. OCHOBHBIE TUIIBI. KOHCTPYKTOPBI.
[{ukibl, JMHAMUYECKUE U CTATUYECKUE MACCUBBI.
JIBymepHble MaccuBbl. CTpyKTYpBl, KapThl. CCBUTIOYHBIE
tunel. Monudukaropsl view u pure. Bunumocts QyHKINH.
Monauduxarop payable, fallback pyuxuu. CobObiTus.
OcoOeHHOCTH HCIONIB30BaHus UKIOB. [Ipumenenue
TEXHOJIOTUH OJIOKYEHH M CMapT-KOHTPAKTOB B SHEPTETHKE —
COCTOSTHUE U NEPCIIEKTUBBI.

[IpakTHKa/cTaXXxupoBKa

[TpakTuka/CraxupoBka

TectupoBanue cucremsl ynpasiaeHus aktuBamu CYIIA TOK
B cooTBeTcTBUU co cnenudukanueit I'K «Koncucr 6uznec
IpyII» IPUMEHUTEIBHO K 00JIaCTH MPO(hecCHOHATbHON
JIESITEIIbBHOCTH

AHHOTanuu pabodux NporpamMm JUCHUIUIMH (MOJyJIel) peACcTaBlIeHbl B MPUIoKeHn! b.

4. TIPAKTUYECKASA ITIOAI'OTOBKA

Wndpopmanus o

MIPAaKTUYECKOU

IIOATOTOBKE B JIOTIOTHUTEIIbHOM

CTPYKTYype

o0pa3oBaTenbHON TPOrpaMMBbI MIPEACTaBICHA B IPHIIOKeHUE B.




B pamkax ydeOHOro TmjaHa JONOJHHUTENBHOW 00pa30BaTENbHONW  MPOTPAMMEI
UCHOJb3YIOTCS TPAaJULMOHHbIE OOpa30BaTENbHbIE TEXHOJOTMM, a TakKXe HWHTEPAKTUBHBIC
TEXHOJIOTUH, IIPE/ICTaBICHHBIE B TAa0. 5.

Tabnuua 5
XapakTepucTuka 00pa3oBaTelIbHON TEXHOJIOTUU
HaumenoBanue Kparkas xapakrepucruka
JlaGoparopHas paborta B pamkax kaxmoro MoayJist IPOU3BOJUTCS BBIIIOJIHEHHE
BHUPTYaJIbHBIX JIAOOPATOPHBIX pabOT
TectupoBanue [To xaxxnomy pazzeny Kypca IpeayCMOTPEHbI MHANBHIyalbHbIE
BapHaHThI TECTOB

5. ONEHOYHBIE U METOANYECKHUE MATEPHUAJIBI 1JIs1 KOHTPOJIA
OCBOEHMA PE3YJIBTATOB OBYYEHUA

5.1. Tekyuuii KOHTPOJIb

Texkymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUHU C XapAKTEPUCTUKAMU KOHTPOJIbHBIX
3aaHuil u npeacrasieH B Tabnuue 1 npunoxenus I

5.2. IlpomeskyTOUHAs aTTECTALMS

[IpomexyTouHas aTTecTalys Mo MporpaMMme MpoBoaUTCs B (hopme 3auera, IK3aMeHa UITU
OoT4e€Ta O CTWKHPOBKE B COOTBETCTBMM C YYEOHBIM TIUIAHOM. XapaKTEPUCTHKA 3aJaHUN
npenacrasieHa B Tabnune 2 npunoxenus I

5.3. UToroBasi arrecTanus

UrtoroBass arrecramusi 1O TporpamMme TMPOBOAUTCA B GOpMe  umoco6020
ammecmayuoHHo20  IK3aMeHa. XapakTepUCTHUKa 3aJaHuil mpejactaBieHa Tabmuie 3
npunoxxenus I

5.4. HezaBucHMBbIHi KOHTPOJIb Ka4ecTBa 00yueHH st
[Topsimox  He3aBUCHMMOM  OLIEHKM KadecTBa JONOJHUTENbHOM  00pa3oBaTeinbHOM
MIPOrpaMMbl NPEACTABIEH B IPUIIOKEHUU [ .

6. OPTAHUBALIMOHHO-NIEJAT'OI'MYECKHE YCJIOBHUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHO-MeTOAMYeCcKOe U MHPOPMAIIHOHHOE 00ecrieyeHne

a) mutepatypa HTb MOU:

1. AGpocumos, JI. W. basucHele MeTOIbl MPOEKTHPOBAHUS M aHanmu3a cereid OBM :
yaebnoe mocooue / JI. 1. Abpocumosn . — CII6. : Jlans-IIpecc, 2018 . — 212 ¢. — (YueOuuku st
By30B. CriennanbHas nuteparypa) . - ISBN 978-5-8114-3538-8 ;




2. bopucoga, C. B. ba3bl JaHHbIX : METOAUYECKUE YKa3aHUs 110 Kypcy "ba3bl naHHBIX" 110
HarnpasieHuto "Mudopmaruka u BeranciautenpHas Texauka' / C. B. bopucosa, A. ®. Kprokos,
M. B. Packarosa, Han. uccnen. yu-t "MOU" . — M. : U3n-8o MOU, 2017 . — 36 c.
http://elib.mpei.ru/elib/view.php?id=8867;

3. bopucoBa, C. B. OObekTHO-pesiIMOHHBIE 0a3bl JAaHHBIX B cpeae PostgreSQL :
MPaKTUKYM 110 Kypcy "ba3bl maHHBIX" 7151 CTYACHTOB, oOydarommxcs mo Hamnpasienuto 09.03.01
"Undopmaruka u BeraucautenbHas Texauka' / C. B. bopucoBa, A. H. 3eiin, Hau. uccnen. yH-t
"MBOU" (HUY"MBH") . — Mocksa : M3a-so MOU, 2020 . — 44 c. - ISBN 978-5-7046-2350-2 .
http://elib.mpei.ru/elib/view.php?id=11444;

4. Kobsix, A. T. ApxuTekTypa U cucTeMa KoMaHa MuKporporeccopa i8086. CoopHUK
n1a00paTOpHBIX PadOT : METOJUYECKOE Mmocodue Mo Kypcy "MUKpOIpOIeCCOpHBIE CHCTEMBI" 110
HarnpaieHuto "MHdopmatuka u BeruucnurenbHas texnuka" / A. T. Koo6sk, C. H. Muxanus,
Mock. anepr. -1 (MOU TVY) . — M. : U3n-8o MOU, 2006 . — 32 c.;

5. OnepanvoHHbIE CUCTEMBI M CETU: OCHOBBI IOCTPOCHUSA U NTpuMeHeHus. JIabopaTopHbIii
MPaKTUKyM : ydeOHoe mnocobue mno Kkypcy "CucremHoe mnporpammHoe oOecredeHue" Mo
HarpasjieHUI0 "Y1paBieHue B TexHuueckux cuctemax' / A. B. boopsikos, E. A. ITankpaToBa, M.
B. PackaroBa, H. M. ®etucos, Ham. uccnen. yu-t "MOU" . — M. : U3n-Bo MOU, 2013 . - 72 c. -
ISBN 978-5-7046-1408-1 .
http://elib.mpei.ru/elib/view.php?id=5666;

6. PeitoB, A. A. Hludpsl mpocToii 3aMeHbl : MPaKTUKyM IO Kypcy "3ammuta
nHpopmanun" no HanpasineHuo 09.03.01 "Undopmarrka u BerauciuTeNbHas TexHuka" / A. A.
PerroB, Hau. uccnen. yu-t "MOUN" (HUY"MOU") . — M. : U3n-Bo MOU, 2019 . — 36 c. - ISBN
978-5-7046-2167-6 .
http://elib.mpei.ru/elib/view.php?id=10929;

7. CBoH, M. bnokueiin. CxemMa HOBOW 9KOHOMHUKH : mep. ¢ aHria. / M. Ceon . — M. :
Omumn-busnec , 2016 . — 224 c. — (bubmmortexa Coepbdanka ; T.69) . - ISBN 978-5-9693-0367-6

8. Texnonorus mporpammupoBanus. Yacte 1. C++ : OpakTHKyM MO IUCHUIUIMHE
"TexHonorust mnporpammupoBaHuss” 1o HampaBieHutro 09.03.01 "UudopmaTtnka u
BbIUKCIUTeNbHaAs TexHuka" / M. B. Packatosa, II. Illerones, M. C. Hukurenko, [u ap.], Hai.
uccnen. yu-t "MOU" (HUY"MBU") . — Mocksa : U3zn-sBo MOU, 2021 . — 48 c. - ABTOpbI
yka3aHbl Ha o0opote THT. 1. - ISBN 978-5-7046-2474-5 .
http://elib.mpei.ru/elib/view.php?id=11679.

6) muteparypa ObC u B/I:

1. A. JI. ®punman- "A3pik nporpammupoBanuss Cut++", (2-e wu3n., wucopas.),
W3znarensctBo: "Hanmonaneubiit OTkpbiTeiid YHUBepeuter « MHTYUT»", Mocksa, 2016 - (219
c.)
https://biblioclub.ru/index.php?page=book&id=578114;

2. baxxenona U. 10.- "OcHOBBI IPOEKTUPOBAHUS MPUIOKEHUNH 0a3 HaHHBIX", (2-€ u31.),
MznarensctBo: "MHTYUT", Mocksa, 2016 - (237 c.)
https://e.lanbook.com/book/100315;

3. bammp W.- "brokyeiH: apXUTEeKTypa, KpUNTOBAIIOTHI, HHCTPYMEHTHI Pa3paboOTKH,
cmapT-koHTpakTh", M3matenscTBo: "JIMK Ilpecc", Mocksa, 2019 - (538 c.)
https://e.lanbook.com/book/123701;



4. bpoxmmunr K.- "BBenenwe B paspabotky mnpunoxenuid s Windows 8 ¢
ucnionszoBanuem HTML, CSS u JavaScript", (2-e u3z.), M3garensctBo: "MHTYUT", Mocksa,
2016 - (459 ¢c.)
https://e.lanbook.com/book/100709;

5. BszoBuk H. A.- "l[IporpammupoBanue Ha Java", (2-¢ wusn.), WsmarenbctBo:
"MHTYUT", Mocksa, 2016 - (603 c.)
https://e.lanbook.com/book/100405;

6. I'. B. bacanoBa- "OcHoBbl kpunrorpadguu: kype jgekuuid", U3parensctBo: "MHTEpHET-
Yuusepcurer Madopmarmonnsix Texnonoruit (MHTYUT)", Mocksa, 2011 - (253 ¢.)
https://biblioclub.ru/index.php?page=book&id=233689;

7. Tonuapyk C. B.- "Anmunuctpupoanue OC Linux", (2-e uzn.), M3marenbcTBo:
"MHTYUT", Mocksa, 2016 - (164 c.)
https://e.lanbook.com/book/100568;

8. 3natononbckuit J[. M.- "OcHoBBI porpamMMupoBanus Ha si3bike Python", (2-oe u3n.,
ucnp. u gomn.), U3narenscrBo: "JIMK Ilpecc", Mocksa, 2018 - (396 c.)
https://e.lanbook.com/book/131683;

9. Marga 1O. C.- "lIporpammupoBanme u otriaaaka C/C++ npUIOKEHUH IS
MukpokoHtposuiepos", UznarensctBo: "JIMK Ilpecc”, Mocksa, 2012 - (168 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4821.

B) ucnoiab3zyemsie ObC:

1. ba3a nannsiit Association for Computing Machinery Digital Library
https://dl.acm.org/about/content;

2. baza mamneix IEL wusnmarensctBa IEEE (Institute of Electrical and Electronics
Engineers, Inc.)
https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true;

3. baza nanueix BUHUTU online
http://www.viniti.ru/;

4. XKypnan Science
https://www.sciencemag.org/;

5. XKypnans! nu3natensctBa Cambridge University Press
https://www.cambridge.org/core;

6. Hayunas snexTpoHHas 6uOnmuoTexa
https://elibrary.ru/;

7. ObC "KoHcynbTaHT cTyAeHTa"
http://www.studentlibrary.ru/;

8. ObC Jlanp
https://e.lanbook.com/;

9. OBC "YHuBepcuterckas OubnuoTexa onnaite"
http://biblioclub.ru/index.php?page=main_ub_red;

10. DnexTponnas 6ubmmorexka MOU (36 MON)
http://elib.mpei.ru/login.php.

6.2. KagpoBoe o0ecrieueHue
Jis  peann3anuu  JIOTIOJIHUTENBHOW 00pa3oBaTeIbHOM MPOTrpaMMBbl  IPUBJIEKAIOTCS
IpernojaBaTesd U3 4Yuclia ITaTHBIX HayyHo-mefarornyeckux padotukos ®I'bOY BO «HUY



«MBOW» wu nuuma, npeacraBuTenu paborojareneil wiaM  o0beIMHEHMH paboTOMATENeH.
Wudopmanus o KagpoBoM 0OeCHeueHUM JOIOJIHUTENIBHOM 00pa3oBaTeinbHON MHpOrpaMMBl
IIpeACTaBIICHa B IpWIOKeHUH JI.

CBeneHus O  pYKOBOAUTENE  JONOJHHUTEIbHOH  00pa3oBaTe]bHOM  MPOrpaMMbl
IIpEACTABIICHBI B IIpUioxeHue E.

6.3. ®uHaHCcOBOE o0€ecneuyeHue

[Inam pacxomoB W  pacdyer OOOCHOBaHHMS CTOMMOCTH IO  JOIOJIHUTEIBHON
o0pa3oBaTeNnpHON MPOrpaMMe MPeICTaBICHBI B puiiokeHue XK.

duHAHCHPOBAHKME MPOrPAMMBI OCYIIECTBIISICTCS 32 CYCT JUYHBIX CPEJICTB CIIyIIATEICH
WIM 3aKa3YUKOB, 10 HAMPABICHHUIO KOTOPHIX MpoBOAMTCS oOydeHue. B kadecTBe 3aka3dmka
MOTYT BBICTYyHaTh pabOTOAATENW, YHHUBEPCUTETHI (B ToM uymcie MDU), rocymapcTBEHHBIC
CTPYKTYPBI U TPOYHME YIACTHUKH 00pa30BATEIIHFHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE 00ecneueHue

MatepuanbHO-TEXHUYECKUE YCIOBHS peaau3allid JOMOJHUTEIbHOW 00pa3oBaTEIbHOMN
IIporpaMMsl npezcrasieHsl B [Ipunoxenun 3.

Kanenmapusiii rpadux yuyeObHOro mporecca paspadbaTbiBaeTcsl ¢ y4eToM TpeOOBaHHM K
KauecTBy OCBOCHHS M 10 3ampocam oOyuarommxcsi ([Ipunoxenune W). Pacnmcanue 3ansaTuii
pazpabaTbiBaeTCs Ha KaXKIYI0 pealu3yeMy0 porpamMmmy.

JIMCT U3BMEHEHMI (AKTYAJIM3ALIAN)

Ne i/m Copepxanne n3MeHeHHs (aKTyalu3allin) JlaTa yTBepKJIeHUsI U3MEHEHUIN
1 IIporpamMMma yTBepxkieHa 11.09.2023
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
PyKOBOHHTeHI) o CseneHwa o snagenbuye UM M3K C B
00pa3oBaTeNbHOM Brageneu BULWHAKOB C.B. e
HpOFpaMMLI WUaeHTudMKaTOp R35b26072-VishniakovSV-02810d9 BI/II]_[H}IKOB




