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Mporpamma omcumnnuHel "Kypcosasi paboTta no Hanpasnexmio"; 02.03.02 ®yHoaMeHTanbHas nHopMaTnka n MHEOPMaLUMOHHbIE
TEXHOMOMW; OOLEHT, K.H. AHOpuaHoBa A.A. , IOLEHT, K.H. (JoueHT) XabubynnuH P.d.

MporpamMmy aucumnanHbl paspaboTan(a)(n) ooueHT, K.H. AHgpuaHosa A.A. kagoeapa CUCTEMHOIo
aHanmsa v MHOPMALNOHHbBIX TEXHONOMNI OTAeNeHne oyHa4aMeHTanbHON NHGPOPMaTHKN 1
NHpOPMaLUMNOHHBIX TexHonorui , Anastasiya.Andrianova@kpfu.ru ; 4OUEHT, K.H. (GOLUEHT)
XabubynnuH P.®. kadheapa CUCTEMHOroO aHann3a u MHGOPMALMOHHbBIX TEXHONOT WA OTAENEHNe
doyHLaMEHTaNIbHOM MHAPOPMATUKM U MHAPOPMALMOHHBIX TexHonorui , Rustem.Khabibullin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto siBnsieTcst HanucaHve KypcoBoii paboTbl MO HanpasneHnio NoAroToBku 'GyHaameHTanbHas
MHgOOPMAaTNKa U MHAPOPMAaLIMOHHbIE TexHonoruu'. Tema KypcoBoi paboTbl MOXET MMETb Kak Hay4HbIi
(paspaboTka 1 nccnegoBaHUsi OCHOBHbBIX Y BCMOMOraTenbHbIX anropuTtMoB 3aluTbl MHCOopMaLnK,
pacrnosHaBaHus 06pasos, pa3paboTka cpeacTs M NPOTOKONOB Nepeaayn NHgopMaLun rno cetu,
pa3paboTka METOO0B MPUHATUS PELIEHWI, anrOpUTMOB peann3aunmy CNoXHbIX MHOPMAaLMOHHbIX
TEXHOMNOTUI 1 T.4.), TaK U NpUKNagHol (pa3paboTky MHGPOPMALIMOHHbBIX CUCTEM U OPYroro
npuknagHoro nporpamMmHoro obecnedyeHuns). Kypcosas pabota BknovaeT B cebsi 06s3aTenbHyto
pa3paboTky NPOorpaMMHOro NPoAyKTa 3a UCKMYEHNEM Cryyaes, Korga tema npeanonaraet
cepbesHble Hay4Hble UccnenoBaHue, NPoBeAeHe MaTeMaTUYecKnx 0okasaTenbeTs, NPennoXxeHue 1
060CHOBaHMe HOBbIX METOAUK MPUMEHEHNS CPEACTB 3almnThl MHpopMauun. Takxe Kypcosas paboTa
BK/IO4AET OCPOPMIIEHNE NOSICHUTENBHOW 3aNnCKK, B KOTOPOW NOAPOOHO NU3NOXEHbI e 1 3aaaqu
pPaboTbl, 06BEKT NCCNENOBAHUS, a TaKXe X04 BbiNOHEeHNS paboTbl 1 NoAapobHoe onncaHne
MoSly4eHHOro pesynbrara.

2. MecTO AMCUMUNNNHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.17 AncumnamHbl (MOgynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 02.03.02 dyHaamMeHTanbHas nHopmaTka n MHPOPMAaLIMOHHbIE
TEXHONOMMN 1 OTHOCUTCA K 0653aTenbHbIM aucumnanHam. OceBamBaeTcs Ha Kypcax, CEMECTpbI.

Oucumnnuna 'Kypcosasi pabota' 0THOCUTCS K MPOPECCUOHANBHOMY LIMKITY U SIBNSIETCS O4HOM U3
BaXXHeNWmMX B Nporpamme noarotoeky 6akanaepa. Peanuayetcs Ha 3 kypce obyyeHus. [JaHHas
LOMCLMNNNHA OCHOBLIBAETCS HA pe3yNbTatax U3y4eHnsl NPenlwecTByoWNX AUCLUMNINH y4ebHOoro
nnaHa n UMeeT LIeNblo arperaumio Nony4YeHHbIX 3HAHUIA U CaMOCTOSATENBHOE BbINONHEHME
KOMMIEKCHOW 3aKOHYeHHOW paboThbl B paMkax HanpaeneHus '@yHaameHTanbHas nHdopMaTtmka
NHGPOPMALMOHHbBIE TEXHONOTMK'.

3. KomneteHuuu obyyatrolerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

Pacwudcpposka
npuobpeTtaemor KOMNETeHLUN

CrnocobHOCTbIO Ucnonb3oBaTh 6a30Bble 3HAHUS €CTECTBEHHbIX

LLndop komMneTeHLUH

OrlK-1 HayK, MatemMaTukn n MHgPopPMaTUKN, OCHOBHbIE OaKTblI,

(npodpbeccmoHanbHble KOHLenuuun, NpuHUMMbl TEOPUINA, CBA3AHHbIX C

KOMreTeHuun) doyHOaMeHTanbHOM NHGPOPMAaTMKON U MHOPOPMALMOHHBIMA
TEXHONOrnsMm

CNOCOBHOCTbIO MPUMEHSATHL B MPOCDECCUOHANBHOIA
LNESTENbHOCTU COBPEMEHHbIE S13bIKM NMPOrPaMMMPOBaHNS 1

OlnK-2 A3blki 6a3 OaHHbIX, METO4ONOMMM CUCTEMHON NHXEHEPWHN,
(NpogpeccuoHanbHble CVCTEMbI aBTOMATU3aLMN NPOEKTUPOBAHMS, SNEKTPOHHbIE
KOMMEeTeHLMN) 61bNMOTEKN 1N KONNEKLMWN, CETEBLIE TEXHONOMUN, BUBNNOTEKN 1

nakeTbl MPorpamMm, CoBpeMeHHble NpopeccruoHanbHble
cTaHpapTbl MHOPMALMOHHbIX TexHonorum
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Lincpp komnereHuyu npwoGpePE:::ag(ﬁgngTeHum

CMOCOBHOCTLIO K pa3paboTke anropuTMUYECKUX 1
NPOrpaMMHbIX PeLeHnin B 06n1acT CUCTEMHOIO 1 NPUKNAAHOMo

OnK-3 NPOrpaMMMPOBaHUS, MaTEMATU4YECKNX, NHCDOPMALIMOHHBIX 1
MMUTALMOHHBIX MOLEenel, CO34aHNI0 MHAOPMALIMOHHBIX

(npodheccunoHanbHble 6 7 06

KOMNETEHLIAN) pecypcoB rnobanbHblx ceTei, 06pasoBaTeNlbHOrO KOHTEHTa,
npuknagHblx 6a3 AaHHbIX, TECTOB Y CPELACTB TECTUPOBAHNSA
CUCTEM U CPeACTB Ha COOTBETCTBME CTAHAAPTaM U UCXOAHbIM
TpeboBaHNAM
CNocoBHOCTbIO pewaTb CTaHAapTHble 3aaa4yn

OnK-4 MPOPECCNOHANBHOM AESTENbHOCTU Ha OCHOBE

(IPOCPECCHOHANBHBIE NHCPOPMAaLMOHHOI 1 Brubnunorpadpmnyeckoit KynbTypbl C

KOMNETEHLIAN) MPVMEHEHNEM MHDOPMALIMOHHO-KOMMYHIKALINOHHBIX
TEXHONOT W 1 C y4eTOM OCHOBHbIX TPpeboBaHwi
NHCPOPMAaLIMOHHON 6e30MacHOCTY

NnK-4 CNOCOBHOCTBIO pewatb 3a8a4un NPOgECCUOHANBHON

(NpodpeccmoHanbHble NEesTeNbHOCTU B COCTaBe Hay4YHO-UCCNEeL0BaTENbCKOro U

KOMNeTeHLUMK) NPOV3BOACTBEHHOrO KONNEKTMBA

AK-8 CNOCOBHOCTBLIO MPUMEHATbL HA NPAKTUKE MEXAYHAPOLHbIE U

(NPOCHECCHOHANBHBIE NPOMPECCMOHANbHbIE CTaHAAPTbI MHAOPMALIMOHHBIX

KOMMETEHLIMM) TEXHOMOMNiA, COBPEMEHHbIE NapaanrmMbl 1 METOA0NOI N,
NHCTPYMEHTasbHbIe U BbIYUCIUTENbHbIE CPeaCcTBa
crnocobHOCTbIO pa3pabaTbiBaTb, OLEHMBATL U peann3oBbiBaTb
MPOLIECChl XXM3HEHHOO LMK/Ia NHAPOPMALMOHHbIX CUCTEM,

AK-9 NPOrpaMmMHOro obecneyeHns, CepBNCOB UHGOPMALIMOHHbIX

(MPOCECCHOHANBHbIE TEXHONOI Wi, a TakXXe peann3oBbiBaTb METOAbl 1 MEXaHWN3Mb

KOMNETEHLIAN) OLleHKM 1 aHanusa prHKLl,VIOHICI[.Z)OBaHVIﬂ CPEencTB U
MHCPOPMALIMOHHBIX TEXHONOTWiA; pa3pabaTtbiBaTb NPOEKTHYIO U
NPOrpaMMHyt0 AOKYMEHTaLUMIO, Y I0BETBOPSIOLLYHO
HOPMaTNBHbIM TPEBOBaHNAM

B pe3ynbTate OCBOEHNA ONCUNMIINHDBI CTYOEHT:

1. DONXEH 3HaThb:

- NpaBuna oopMIEHNS KBanMPNKaLMoHHbIX paboT
- npaBuna paboTbl C Hay4YHO-TEXHUYECKOW NNTEepaTypoi
- npaBuna paboTbl C CETAMM, KOMMbIOTEPHBLIMU TEXHONIOTUSMU 1 MyNbTUMEANNAHBIMMA TEXHONOMNSMIA

2. DONIXEH yMeTb:

- FTOTOBUTb NPE3eHTaLMN Hay4YHbIX PaboT C NCNONb30BaHWEM CPEeACTB My/bTUMeaMa
- cobupatb matepuan HeobxoanMbI Ons KypcoBor paboThbl

- aHanmaupoBaTb cobpaHHbIl MaTepran u nepepabatbiBaTb €ro

- paboTtaTb C HE0OX0AMMbIMU MakeTaMm NPUKNaaHbIX NPOrpamMm

3. 0ONXeH BnageThb:

- HaBblKaMW HanncaHmsa Hay4Ho-nccnenoBarte/ibCKnx pa60T
- HaBblKaMW HaNMncaHmsa KOMMNbIOTEPHbIX MPOrpamMMm Ha COBPEMEeHHbIX A3blKax NporpamMmmnpoBaHmns
- HaBblKaMi céopa 1 aHanu3a nHgopmaLnm ¢ NOMOLLbK CETEBbIX TEXHONOrni

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

- FPAMOTHO M NPOMPECCUOHANbHBIM S3bIKOB U3Naratb pe3ybTaTbl CBOER paboThl;
- CaMOCTOATENbHO pa3pabartbiBaTb CNOXHbIE MPOrPaMMHbIE NMPUIOXEHUS.
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4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AUCLMUMNHDI .

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
Pasnen ayoMTOpHOM paboThbl,
N Dwcwmees  Cowecmlemns)  WTRAHMOoTe[Tecyuue dopus
Monyna neKu““I1paKmqecxuenaﬁopaToprle
3aHATUA pabortbl

Tema 1. Pabota c

Hay4HbIM

pykosogutenem. Coop

mMaTtepmana

Heobxoaumoro ons Teopueckoe
1.|KypcoBoit paboThl, 5 1-18 0 0 0 3agaHue

aHanus n paboTa Hag

MaTepuanom.

PaspaboTka

nporpamMMHoOro

npoaykra.

Tema 2. PaspaboTka

NporpamMMHoOro

Q'ggfzggaséme TBoOpyeckoe
2. 6 1-18 | 0 0 0 3afaHne

PYHKLUMOHANbHOCTHU.

OdbopmneHne

NOSACHUTENbHOWN

3anuncku.

3avet C

Tema . Itorosas 3
" |dopma koHTpons 6 0 0 0 OLLEHKO

Ntoro 0 0 0

4.2 CopepxaHume ANCLUMIUHDI
AynouTopHast Harpyska no y4ebHoMy nnaHy He npeaycMoTpeHa

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCLUMMINHBI (MOLYNISA)
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Buabli
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB p

Tema 1. Pabota c

Hay4HbIM

pykoBoautenem. Coop

marepuana

HeobxoaMMoro ons MoaroToBka K

o TBOpYEcCK

1.|KypcoBoit paboTbi, 5 1-18 |TBOpPYECKOMY 52 3 ao,ugH?ACe oe

aHann3 n paboTa Hag 9K3aMeHy

mMarepuasnom.

PaspaboTka

NpPOrpamMmMHoOro

npoaykra.

Tewma 2. PaspaboTka

NpPOrpamMMHOro

npoaykTa.

nooroToBka K

5 TecTnpoBaHue 6 1-18 T;’él SegKofn 16 TBOpYECckKoe

‘|[dPyHKLMOHaNbHOCTN. 3a,D,F;HI/I}O y 3a0aHune

Odbopmnerune

MOSICHUTENbHON

3anmnckKu.

NToro 68

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

3aHsATUS NO JaHHOWN ONCUMNNIMHE OPraHU3yTCS B OCHOBHOM B BUAE CaMOCTOSITENbHON paboThl
CTYOEHTOB.

CamocTosiTenbHas paboTa 3aknio4aeTcs B BbIOOpe TEMbl A1 HAYYHOro nccnenosaHust, cbopa
Mmatepuana HeobxoaMMoro Ansl BbINONHEHUS paboTbl, aHanu3a u paboTbl HaL MaTepuanom,
BbIMOMHEHMS NPOEKTa UK AokasaTenbCTBa HEKOTOPbIX YTBEPXAEHWUIA, CO3AaHMNE MPOrPaMMHOI0
npoAayKTa, MpoBepka NPorpaMMHOro NpoayKTa Ha TeCTOBbIX 3aAadax, ogpopMneHust paboTbl B
yCTaHOB/IEHHOM BULE.

AyouTOpHbIE 3aHATUS 3aK/IIOYAKTCSA BO BCTPEYaX C Hay4YHbIM PyKOBOOUTENEM 1 0OCYXAEHMEM
netanei paboTbl, HANPaBNEHWIA, B KOTOPbIX Nyylle ABMraTbCs, METOA0B, C MOMOLbBIO KOTOPbIX flyyLe
pewarb Ty WK UHYIO 3adaqvy, Lenu, K KOTOPOoi HeobX0AMMO ABUraTbCS, aHANN3e HEOOX0ANMbIX
NakeToB NPUKNaaHbIX NPOrpamm.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. PaboTa c Hay4uHbIM pyKoBoguTenem. Coop matepuana Heo6xoaMMOro Asisi KYpcoBoW
paboTbl, aHanu3 u paboTta Hag Mmatepuanom. PaspaboTka nporpaMmMHOro npoaykTa.

TBOPYECKOE 3aAaHue , NprMepHbIe BOMPOCHI:

O6cyxaeHne TeMbl KypcoBoi paboThbl, LLenn nccnenoBaHusi, cnocobos 1 METOLOB C MOMOLLbIO
KOTOPbIX MOXHO €€ [OCTUYb, aHann3 HeobXoAMMbIX NakeToB NPUKMA4HbIX MPOrpamMM, Hannyne
HeobXxoAMMOro MynbTUMEONIAHOrO U CETEBOro 060pYyA0BaHMS, KOHKPETHAs AeTanm3aums 3T1anos
paboTtbl. C6op maTepmana, HeobxooMMoro Ans KypcoBoi paboTbl, aHann3 n paboTta Hag
matepuanom, pabota Han NPOEKTOM WM 00Ka3aTeNbCTBO TEOPETUYECKMX MONOXEHUIA, B
3aBUCUMOCTM OT TEMATKKM KYPCOBOM paboThl, CO3aaHNE NPOrpaMMHOro NpoaykTa.

Tema 2. Pa3paboTtka nporpaMMHOro npoaykrta. TectupoBaHue (pyHKLWOHANbHOCTM.
OdbopmneHue NOSACHUTENbHOW 3anucKu.

TBOpYECKOE 3anaHne , npumepHbie BOMNMpPOChI:
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JleMoHCTpaums aTanoB BbIMOHEHUSI KYPCOBOW paboTbl. AEMOHCTPALMS FOTOBOrO NPOEKTa, aHanu3
NOSICHUTENBbHOI 3anncku K KypcoBoi paboTe, TECTUPOBAHME rOTOBOMO NPOrPaMMHOro NPoaykTa Ha
COOTBETCTBME MOCTaB/IEHHbIM LIENISIM U 3aa4aM.

Tema . UToroeasi popma KOHTpons

[MprMepHble BONPOCHI K :

Mo 3aBepleHuto paboTbl CTYAEHTOM Had KypCOBOM paboTol Mo HanpaBfeHnio OpraHn3yeTcs 3awmTa
KYPCOBbIX paboT, Ha KOTOPOW CTyAeHTbI Nepen KOMUCCHE NPeacTaBNaoT NPe3eHTaumno KypcoBoi
paboTbl, OTYMTLIBAIOTCS O NPOAENaHHON paboTe, nanaratoT pesynbTaTbl YACTEHHbIX 9KCNePUMEHTOB,
OTBEYaloT Ha BOMPOCHI YIEHOB KOMUCCUM.

MNpvMepHbIe TEMbI KYPCOBbIX paboT.

. OMYNIATOP KBAHTOBbIX BbIYUCNEHWUIA

. DNEKTPOHHbI TpeHaxep rno bynesoit anrebpe

. QNEKTPOHHbBIN TPeHaxep No TeopUn KOANPOBAHNS

. PazpaboTtka cuctembl ynpasneHus sBepcusmMm ucxogHoro koga Mo.

. PazpaboTtka cuctembl ynpasneHus IT-npoektamu.

. PazpaboTtka cuctembl ynpasneHus paboymm npoueccom no metogonorun GTD.

. Nownck kpartyanwmx nyTen n CBA3bIBAKWMX OEPEBLEB B rpadpax ¢ NePEMEHHbIMU BEPLUINHAMM.
. PeweHne TpaHCNOPTHbIX 324a4 C MEHSAIOWNMUCSH EMKOCTSIMM 1 3aTpatamu.

9. YucneHHble n rpacuyeckne Mooenm NPOCTbIX ayKLMOHOB N5 pacnpeneneHns pecypcos.

10. [NpuMeHeHne aykUMOHOB A5 pacnpeneneHns nonochl YHacToT B TENEKOMMYHMKALWOHHON CETMW.
11. Mogenu noBeneHUst y4aCTHUKOB B @aHTarOHUCTUYECKUX 1 BECKOANNLMOHHBIX Urpax.

12. MNonck MakcMManbHOro NOToka B CETW C MEPEMEHHBIMU MPOMYCKHbIMK CMOCOOHOCTAMM.

13. TpaHcnopTHas 3a4aya ¢ orpaHUYeHMsIMM Ha NPOMYCKHYK CNOCOBHOCTb NMNHWIA.

14. Pa3paboTka MHPOpPMaUMNOHHbIX cucTem Ha base web-texHonoruin (PHP, ASP.NET,
Silverlight+ASP.NET, Ruby on Rails).

15. Pa3paboTka npunoxeHuin ans mobunbHbix yctpoiicts (C#, Java) ¢ ncnonb3oBaHnem
web-TexHonorum

16. Matematuyeckme mogenu n Mmetoapbl B ynpasneHun VT-npoektamu.

17. Co3paHue y4ebHbix TpeHaxepoB no y4ebHbIM OUCLIMMIMHAM.

18. Co3paHne n nHTerpaums CMCTeM 3N1eKTPOHHOIO AOKYMEHToobopoTa.

19. MNpunoxeHust anropMTMoB MawwmnHHoOro oby4eHust (random forests, neural networks);

20. PaspaboTka 1 peannsaums anroputMoB KOMMbIOTEPHOro 3peHuns (object detection, object
tracking);

21. PaspaboTka 1 peannsaums cTeroaHanmTM4eckmx anroputMoB;

22. PaspaboTka v peanusauusi KpuntoaHanMTUYeCcKnx atak Ha peannaaumio KpunTorpaunyecknx
anropuTMoB;

23. PaspaboTka 1 peannsaums anroputMoB CKPbITO nepeaayn gaHHbIX (cTeraHorpadmyeckoe
BCTpamnBaHue MHgopMauum B LMGOPOBOE BULEOD).

24. 3D adbpekT, Kak pesynbtaT CnexeHus 3a MLoM

25. Onpepenexne yncna CTyaeHToB B ayauTopumn no dooTorpadonm

26. CuHTE3 peyeBoro curHana

27. OumncTtka peyeBoro curHana ot wyma

28. OnpepneneHne amMoumMii HA OCHOBE aHann3a peyeBoro curHana

29. ['eorpacpnyeckne MHPOPMALIMOHHbIE CUCTEMBI NS KOHKPETHOW NpeaMeTHOn obnactu
30. Cuctema aBToMatn4eCKom NPOBEPKM PELEeHUA 3a4a4 No NporpamMmMmnpoBaHmio

31. [leMoHcTpaTop pelweHnin 3agay Ha rpadoax

32. MporpaMMHoe obecneyeHne CUCTEMbI Ppe3epBUpoBaHns buneTos

33. [leMoHCTpaTop peleHnin Norniyecknx 3anad
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34. PaspaboTka napannenbHbiX MporpamM Osisi MHOronpoLLECCOPHbIX CUCTEM
35. [1eMOHCTpaToOp pelWweHnin 3a1a4 Ha reoMeTpu4eckmx obbekTax

7.1. OcHoBHas nuTeparypa:

1. KypcoBble 1 BbiNyCKHble KBanMukaumoHHble paboTbl. MeToomnyeckne pekomeHoaumm /
P.H.A6angynnnH, A.A.AHgpraHoBa, P.®.XabubynnuH. - KaazaHb: Kas.yH-T, 2015. - 25 c.
URL:http://dspace.kpfu.ru/xmlui/bitstream/net/20357/1/09_104_001108.pdf

2. Tutos K. B. KomnbloTepHasi MaTematuka: YuebHoe nocobue/K.B.Tutos - M.: LI PUOP, HL|
NMH®PA-M, 2016. - 261 c¢. URL.: http://znanium.com/bookread2.php?book=523231

3. lWnakog, M. C. OcHOBbI KOMMbIOTEPHO rpaduky [DNeKTPoHHbIA pecypc] : y4eb. nocobue / . C.
nakos, tO. J1. KOHakoB, M. B. Lnakoga. - KpacHosipck : Cnb. doepep. yH-T, 2014. - 398 c. URL:
http://znanium.com/bookread2.php?book=507976

4. Npapos B.M., OeeykuH I".B., OseukuH N.B., Pynakos N.B. KomnbloTepHOEe MOoOennpoBaHue:
YyebHuk / B.M. 'panos, '.B. OBeukuH, N.B. OeukuH, N.B. Pypakos ? M.: KYPC: MH®PA-M, 2017.
? 264 c. URL: http://znanium.com/bookread2.php?book=603129

5. EmenbsiHoBa H. 3. [NpoekTmpoBaHne MHHOOPMaLMOHHbIX cucteM: YyebHoe nocobue / H.3.
EmenbsiHosa, T.J1. MNapTtbika, N.W. lNMonos. - M.: ®opym: HALL UHD®PA-M, 2014. - 432 c.

URL: http://znanium.com/bookread2.php?book=419815

6. MbinbHuk B. B. NccnenoBaHne cuctem ynpasneHns: YuebHoe nocobuve / B.B. MbinbHuk, B.11.

TutapeHko. - 2-e n3a. - M.: il PUOP: HULL NH®PA-M, 2014. - 238 c. URL:
http://znanium.com/bookread2.php?book=446802

7. Beiinbepr P. P. IHTennekTyanbHblil aHann3 gaHHbIX U CUCTEM yrnpaBneHns busHec-npasmnamm B
TenekommyHukaumsx: MoHorpadoms / P.P. BeinHbepr. - M.: HAL UH®PA-M, 2016. - 173 ¢. URL:
http://znanium.com/bookread2.php?book=520998

7.2. JlononHuTenbHasa nuteparypa:

1. OpoHoB B. A. HTML 5, CSS 3 n Web 2.0. PaspaboTka coBpemeHHbix Web-caiitos. - CI16.:
BEXB-letepbypr, 2011. - 414 c.
URL: http://znanium.com/bookread.php?book=351455

2. KysHeuos, M. B. PHP. MNpakTuka cosnaxHma Web-cantos / M. B. KyaHeuos, V. B. CumasHos. - 2-e
n3g., nepepab. n pon. - CMN6.: BXB-MNeTtepbypr, 2008. - 1251 c.
URL: http://znanium.com/bookread.php?book=350502

3. Nypukos C. P. BeeneHuve B nporpammupoBaHme Ha s3bike Visual C#: YuebHoe nocobue / C.P.
lN'ypukos. - M.: ®@opym: HALL UHDPA-M, 2013. - 448 c. URL:
http://znanium.com/bookread2.php?book=404441

4. 'Bo3neBa B. A. BeegeHue B cneumanbHOCTb nporpammucTa: YuebHuk / B.A. 'Bo3aesa. - 2-e u3g,,
ucnp. n gon. - M.: N4 ®OPYM: HL MHDPPA-M, 2015. - 208 c.
URL:http://znanium.com/bookread2.php?book=504801

5. MaptuwwnH C. A. Basbl naHHbix.[TpakTuyeckoe npumeHeHune CYB SQL n NoSOL-tuna ons
NPUMEHEHNS NPOEKTUPOBAHNS NHAOPMALIMOHHBIX cnucTeM: YuebHoe nocobue / MaptuwunH C.A.,
Cwumonos B.J1., Xpanyerko M.B. - M.:1 [0 ®OPYM, HNL NHDPA-M, 2017. - 368 c. URL:
http://znanium.com/bookread2.php?book=556449

6. KoBaneHko B. B. MNpoekTnpoBaHme MHPOPMALUMOHHBIX cucTeM: YuebHoe nocobue / B.B.
KosaneHko. - M.: ®opym: HALL MHDPA-M, 2014. - 320 c.
URL:http://znanium.com/bookread2.php?book=473097
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7.3. UHTEepHeT-pecypcChl:

NHTepHeT-XypHan no UT - http://www.rsdn.ru/

NHTepHeT-nopTan obpasoBatenbHbix pecypcos no UT - http://www.intuit.ru

VIHTepHeT-nopTan co ctatbsamMu nNo anroputMmKe 1 nporpammmpoBaHuio - hitp://algolist.manual.ru/

lMopTan no nporpamMmmnpoBaHuio Ha ocHoBe TexHosnorum Microsoft -
http://msdn.microsoft.com/ru-ru/ms348103.aspx

dopyM No MHPOPMALMNOHHBIM TEXHONOrMAM - http://citforum.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHue oncumnnuHbl "Kypcosasi paboTa no HanpaeneHuo" npeanonaraet UCNONb30BaHUe
cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yyenosek. MynbTumMeaniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON YyNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauunu, NoyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaLms
MyNbTUMEONAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOIO 3KpaHa, akyCTUYeCKO CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTtens,
BK/IIOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens sBnsieTcs KNo4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaaeatens MMeEET BO3MOXHOCTb JIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLMM, MPaKTUYEeCKue
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ONSt HAX CPOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupOoKOrnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa Ans 4aHHOW AMCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHENWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, npenogasartenei Beaymx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONnN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CrieunanbHble Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM chefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTtea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaET B cebs aNeKTPOHHbIE BEPCUMUN KHUT U3AATENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepruoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUNbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

KomnbloTephbl, BOCTYN B UHTEPHET, MyNibTUMeaniiHoe 0bopyaoBaHmne
Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHuio 02.03.02 "PyHaameHTanbHas nHgopmatmka n MHPOPMaLUNOHHbIE TEXHONOTMK" 1
npocunio NoarotToBkn CUCTEMHBIN aHann3 n MHPOPMALNOHHbIE TEXHONOMUN .
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