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B.JI. TyrapoBa

MeToaudeckie yka3aHHS TI0 BBIIIOJHEHUIO KYPCOBOTO MPOEKTa pa3paboTaHbl HAa OCHOBE pabodeid
nporpammel [IM.01 pa3zpaboTka Moxyneit mporpaMMHOT0 oOecTieueH s Al KOMIIBIOTEPHBIX CUCTEM.

ConeprkaHre KypcOBOTO IPOEKTa OPUEHTUPOBAHO Ha (OpMHUpOBaHME OOIMIMX M HpPO(ecCHOHATBHBIX
KOMIIETEHIIMI 10 TMpOorpaMMme MOJTOTOBKH CIICIMAMCTOB CpeaHero 3BeHa Mo cnenuaigpHocTu (09.02.07
HHdopMarmoHHbIe CHCTEMBI U IPOTPAMMHPOBAHUE



BBEJIEHUE

Hacrosimue MeToauueckue yka3zaHUs MpeJHa3HAYeHbI Uil CTYIEHTOB OYHOH (hOpMBI OOy4eHHUs B

Ka4eCcTBE PErIaMeHTUPYIOIIEr0 MaTepraja 1Mo BBIMOTHEHUIO U MIPEIOCTABICHUIO KYPCOBOTO MPOEKTA 10
npodeccuonansromy moaymo «PABPABOTKA MOJVJIEM ITPOIPAMMHOI'O OBECIIEYEHUS
JUIL KOMITBIOTEPHBIX CUCTEM» nmns cnenuansHoctd 09.02.07 MubOpManmoHHbIE CHCTEMBI U
MIpOrpaMMHUpPOBAHUE.

Brmonnenue KYpCOBOI'0 IIPOCKTa pacCMaTpHBACTCIA KaK BHUI y‘l€6H0ﬁ JACATCIIBHOCTH IIO

npoEeCCHOHATTLHOMY MOJYJI0 NPOQECCHOHATBHOrO y4eOHOro IUKIa W peaju3yercss B Tpeaenax
BPEMEHH, OTBEJICHHOTO Ha ero U3y4eHHE.

BrImonTHEHUE CTYICHTOM KYpPCOBOTO MPOEKTa MO MPOo(ecCHOHAILHOMY MOMIYIIO TPOBOAHUTCS C

LETBIO:

CUCTEMATH3alMM U 3aKPEIUICHUS TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX YMEHUH 110
MEXIUCHUIITIMHAPHOMY KYpPCY;

yTIyOJIeHHS TEOPETUICCKUX 3HAHUIA B COOTBETCTBUU C 33IaHHON TEMOM;

(dbopMHUpOBaHUA YMEHHH NPUMEHSATh TEOPETUUYECKHE 3HAHMS NPU PEIICHUH MOCTABJICHHBIX 3a1ad,
WCIOJI30BATh CIIPABOYHYIO, HOPMATHBHYIO M HAyYHO-TEXHHYECKYIO JUTepaTypy (popmupoBanue
npodeccnoHaNbHBIX KOMIETEHIIUN );

dbopmupoBanre 00IMX U NPOPECCHOHATHHBIX KOMIETEHIINI — pa3BUTHE TBOPUYECKOW MHUIMATUBEI,
JUCLUIIIIMHUPOBAHHOCTH, LEIEYyCTPEMIIEHHOCTH, aKKypaTHOCTH, CaMOCTOATEIILHOCTH,
OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

MIOJITOTOBKA K rocyAapcTBEeHHOM nrorosoit arrecrauuu (I'MA).



1 O01mme MoJ10KeHU

B coorBerctBuM ¢ paboueit mnporpammoit I[IM.01 PaspaboTka Moaynel NporpaMMHOIO
obecrieuenuss g kommnbroTepHblx  cucreM  MJIK.01.01. PaspaboTrka mnporpaMMHBIX MOAYJIEH
IIPEyCMOTPEHO BBINOJIHEHUE KYPCOBOTO IIPOEKTA.

KypcoBoil mpoekT sBiseTcs OJHUM H3 OCHOBHBIX BHJIOB Y4eOHOW JAedaTeabHOCTH U (popmoi
KOHTPOJIS y4eOHOM pabOThI CTYICHTOB.

[IpogomKUTENbHOCTh  BBIMONHEHUS KypcoBoro mpoekta — 30 wyacoB. KypcoBoil mpoekT
OCYILIECTBIISIETCS Ha 3aKIOYUTEIBHOM 3Tale U3y4yeHUsl MEXIUCUUIUIMHAPHOTO Kypca, B X0J1e¢ KOTOPOro
dbopmupyrorcs ymenus, [IK n OK mpu pemenun 3amad, cBs3aHHBIX cO cdepoi mpodeccrnoHaaIbHOM
JESITeTbHOCTH OYAYIINX CHEIHATNUCTOB.

KypcoBoii mpoekT BeITIOJIHSIETCS TIociie u3ydeHusi Teopernueckoit yactu MJIK.01.01. Pa3pabotka
nporpaMMHbIX Moayniel, IIM.01 PazpaboTka Moayneil mporpaMMHOro o0ecrieueHus uisi KOMIIbIOTEPHbBIX
CUCTEM.

B pesynbrare BHIIOTHEHUS KYpPCOBOTO TPOEKTa, Brl Oyaere ymeTs:

ymemp:

— VYI1. ®opMupoBaTh alropuTMbl pa3pabOTKH MPOTPaMMHBIX MOIYJIEH B COOTBETCTBUU C TEXHUYCCKHUM
3a/IaHHUEM.

— V2. ObopMIsATh JOKYMEHTAIHMIO HAa TPOTPAMMHBIE CPENICTBA.

— VY3, OneHka c10KHOCTH aJlTOPUTMA.

— VY4. CozgaBaTh nporpaMmy 1o pa3pab0oTaHHOMY aJITOPUTMY KaK OTJENbHBIA MO ITb.

— Y5, OcymiecTBisATh pa3pabOTKy KoJla MPOTPaMMHOTO MOIYJSI Ha S3bIKaX HHU3KOTO YPOBHS M BBICOKOTO
YPOBHEH B TOM 4HCIIE AJIS1 MOOMIIBHBIX IIIaT(OPM.

ConeprkaHue KypcoBOro MpoeKTa OpUEHTUPOBAHO Ha (hOPMUPOBAHHE

001X KOMIIeTEeHIIUI

OK 01 Boi6upats crioco6sl pemieHus 3afad npohecCHOHaTbHON IeATENbHOCTH MPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 02 Hcnonb30BaTh COBpEMEHHBIE CPEICTBA MIOMCKA, aHAJIM3a U UHTEPNpPETaluu UH(POpMAIUU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH I BBIIOJTHEHUS 3a/1a4 MPOPECCHOHATBHON AESITETbHOCTH

OK 03 IInanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE MPO(ECCHOHANBHOE U JIUYHOCTHOE PA3BUTHE,
MpeNNPUHUMATEIbCKYIO JEATENIbHOCTh B MMPOQeCcCHOHANBbHOM cdepe, UCIOoNb30BaTh 3HaHUS 110 TPaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaLUsAX

OK 04 3¢ddexTrBHO B3auMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

OK 05 OcymecTBiasaTh YCTHYIO M NUCBMEHHYIO KOMMYHHKAIIMI0 HAa TOCYJAapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLIMATIBHOTO U KYJIBTYPHOIO KOHTEKCTA.

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3HMLHI0, JEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE TPAJAMIIMOHHBIX POCCHUICKUX JTyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEW, B TOM YHCIE C
Y4ETOM TapMOHU3ALMNA MEXHALMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIIECHUH, NPUMEHATh CTaHIapThl
AHTUKOPPYIIIMOHHOTO OBEICHUS.

OK 07 CopeiicTBoBaTh COXpPAHEHUIO OKpY’KaloIlel Cpeibl, pecypcocOepereHHI0, MPUMEHSTh
3HaHUA 00 M3MEHEHHH KIMMaTa, IPUHILMUIIBI OEpeXxIIMBOro MPOU3BOACTBA, Y3PGEKTUBHO JIEHCTBOBATH B
Ype3BBIYAHBIX CUTYaLMSIX.

OK 08 Mcnonb3oBaTh cpeacTBa GU3MUECKON KyJIbTYphI AJIsl COXPAaHEHHS U YKPEIUICHUS 370POBbs B
nporecce MpohecCHOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOro YpOBHS (U3NYECKOi
MTOATOTOBJIEHHOCTH.

OK 09 ITonp3oBatbest mpoecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3bIKaX.

NnpogecCHOHAILHBIX KOMITCTCHIU:

I[IK 1.1. ®opmupoBaTh aJropuTMbl pa3pabOTKU MHPOrpaMMHBIX MOAYJEH B COOTBETCTBUH C
TEXHUUYECKUM 33JJaHUEM;

[1K 1.2. Pa3zpabatbpIBaTh mporpaMMHbIE€ MOJYJIM B COOTBETCTBUH C TEXHUUYECKUM 33JJaHUEM;



I1IK.1.3. BeINONHATH OTJIAAKY NPOTrPaMMHBIX MOAYJIEHW C MCIOJIB30BAaHUEM CIELMAIU3NPOBAHHBIX

MIPOrPaMMHBIX CPEJICTB;

[IK 1.4. BbINOAHATH TECTUPOBAHNE IPOrPAMMHBIX MOYJIEH;
ITIK 1.5. OcymiecTBasaTh pehakKTOPUHT B ONITUMHU3AIUIO TPOTPAMMHOTO KO/Ia;
1K 1.6. PazpabaTsiBaTh MOAYJIN IPOTPAMMHOTO 0OeCTIeUeHHs! I MOOMIIBHBIX TIAT(POPM.

KypcoBoii mpoekT 1o mpoecCHOHATHPHOMY MOJYJIIO BBIMOJTHICTCS B CPOKH, ONpeAcIEHHBIC

yLIe6HBIM IIJIAaHOM II0 IMporpaMme moAroTOBKE CIICHHUATIMCTOB CPEAHETO 3BCHA.

[Iporiecc BhIMOTHEHUSI KYPCOBBIX MTPOEKTOB BKJIFOUAET CIIEAYIOIINE ITAIbI:

1 3yueHnne HaACTOSIUX METOJUYECKUX YKa3aHUH.

2 BpiGop TeMbl U €€ COTTIaCOBaHUE C PYKOBOIUTEIEM

3 ®opmynMpOBKa LIEIU U COCTABIICHUE IIJIaHA.

4.M3yueHue npeaMeTHON o0macTu

5.ITouck aHanoros, BIOOP U 0OOCHOBaHKE MPOESKTHOTO PELICHUS

6.Bb100p HHCTpYMEHTapHsl, yCTAHOBKA HEOOXOIUMBIX CPENICTB poekTupoBanus Ha [1K
7.Pa3paboTka u uHTETrpaIys NporpaMMHBIX MOIYJIeH

8.0Tnaaka u TECTUPOBAHME MTPOTrPAMMHOI0 IPOAYKTa

9. OdopmieHme MOSCHUTENBHOM 3aTUCKH.

10 [ToaroroBka K 3amIuTe M 3alIUTa KYPCOBOTO MTPOCKTA.

Kontponp 3a BeimonHenuem paznaenoB KII ocymectBisercs mnpenogaBaTeneM-KOHCYIbTaHTOM,

3aBCAYIOIINM OTACIICHUA.

[IpumepHas TeMaTKa KypcoBOTO IPOEKTA:
Coznanue HACTONBHBIX, BEO U MYJIbTUMEIUINHBIX MPUIOKEHUHN 71 OpraHu3ali U NpeAnpUsTUil

Pa3HOTro YPOBHS: JUIS TOCYAPCTBEHHBIX YUPESKICHUN, OpraHu3aImii chepbl yCIyTy, IPEANPHUsITAN CBS3H,
IIPOU3BOJCTBEHHBIX NIPEANPUATUH U T.1., CO3LAHUE UTPOBOI0 IPUIIOKECHUSA PA3IIMYHbIX )KaHPOB.
Tunsl pa3pabaTsiBa€éMbIX HACTOJIbHBIX, BEO, MYJIbTUMEIUWHBIX U UTPOBBIX MPUIIOKEHUMN:

ANEKTPOHHOE COIMPOBOXACHHE Y4EOHOTro Mpolecca MO IUCHUIUIMHAM U MPOQPECCHOHATHHBIM
MOJIYJISIM;

pa3paboTKa, BHEPEHHUE U a/IallTallisl HACTOJIbHBIX MPUJIOKEHUM Pa3IMYHON TEMATHKU;
pa3paboTKa aBTOMAaTU3HUPOBAHHBIX MHPOPMAIIMOHHBIX CHCTEM PAa3IMYHON TEMaTHKU;

CO3/1aHHe MOOUIIBHBIX, KOMITBIOTEPHBIX UT'P PA3TUYHBIX KAHPOB.



2 CTpYKTYpa KypcOBOI0 IPOEKTA

CTpyKTypa KypCOBOTO ITPOEKTA BKIIFOUAECT:
- MIOSICHUTEIIbHYIO 3aIUCKY;
- POrPaMMHYIO YaCTh.
TexcToBbBIN TOKYMEHT KypCOBOTO MPOEKTA JAOKEH BKJIIOYATh B YKa3aHHOW MOCIIEI0BATEIbHOCTH
CJIEYIOILNE DJIEMEHTHI:
TUTynbHBIN NUCT;
3agaHue;
Coneprxanue;
Beenenue
1 TeopeTrko-uHGOPMAITMOHHBIN aHATU3 MPEAMETHON 00IacTH
1.1 Ananu3 npeamMeTHOM o0macTu
1.2 AHanu3 1 OlleHKa CYIIECTBYIOIIMX POTPAMMHBIX IMPOJTYKTOB
1.3 IlocTa"HoBKa 3agauu
2 IIpoexTupoBaHuE MPOTPAMMHOI0 00eCTIeUeHHUS
2.1 MogenupoBaH#e MPOrPaMMHOT0 OOecTeueHus
2.2 O6ocHOBaHUE BHIOOPA CPEACTB Pa3pabOTKH
2.3 Pa3zpaboTka 06a3bl JaHHBIX
2.4 TlpoekTupoBaHrEe MEHIO U HHTEpdeiica MPOrpaMMHOTO 00ECTICUCHUS
2.5 Cneuungukaius nporpaMmmsl
2.6 Onucanue 3anpocoB Mpu pazpaboTKe IPOrpaMMHOTO 00eCTIeUeHHS
2.7 IlpoekTupoBaHUE OTYETOB
2.8 AnMUHHCTpHUPOBaHKE IPOTPAMMHOTO OOECTIeUeHUs
3 Onucanue paboThl MPOrPAMMHOT0 00ECIICUEHUS
3.1 PykoBOACTBO MOJIB30BATENS
3.2 PykoBO/ICTBO IPOTPaMMUCTY
3axiroueHue
CnHCcoK UCOJIb30BaHHBIX UCTOYHUKOB
[Ipunoxxenne A (JIMCTUHT TPOrPaMMHOTO MPOIYKTA)

TutynbHbIN TUCT OPOPMIIIETCS B COOTBETCTBUH C MPHIIOKEHUEM A.

Cooeporcanue

B nem COACPIKUTCA HA3BAHUC TJIaB U PA3JACJIOB C YKAa3aHHUEM CTpaHHUII. Conep;xaHI/Ie O(i)OpMI/ITB C
IIOMOIIBIO aBTOMATHUYCCKOT'O OI'JIaBJICHU .

Beeoenue

Bo BBeneHNN 000CHOBBIBAETCS aKTYalIbHOCTh BEIOPAHHON TEMBI, €€ BaXKHOCTh. DopMUpyIOTCS LIETh
U 33Ja4d KypcoBOro mpoekTa. JKemarenbHO, 4TOObI OBIJIO OTPa)K€HO 3HAYEHHUE PACCMATPHUBAEMBIX
BOIIPOCOB, IOMUMO 3TOT'0, BO BBEICHUH JJOJKHA 0OOCHOBBIBATHCSA CTPYKTYpa KYpPCOBOTO MPOEKTA.

1 Teopemuxo-unghopmayuonnsvlit ananus npeomemnoi oonacmu

JlaHHbBIN pazzen mpeaHa3HayeH JUIsl PacKpbITHS MpeIMETHOM 00JacTh TeMbl KypCOBOTO MPOEKTA.
JlaHHBII pa3ael COCTOUT U3:

1.1 Ananu3 npeomemnoii oonacmu

B nanHoM paszese nzydarorcsi 0COOEHHOCTH MPEIMETHOM 001acTH.
[Tpu TakoM aHaM3€ MPUHSTO BBIACISATH TPH dTAra:
1 — ananu3 TpeGoBaHui U HHPOPMALIMOHHBIX MOTPEOHOCTEH;
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2 — omnpeneneHre HHHOPMALMOHHBIX 00BEKTOB M CBSA3EH MEKIY HUMU;

3 — KOHCTPYMPOBAHNE KOHLENTYaJIbHOW MOJENIN MPEAMETHON 00JIacTH.

JIaHHBIN 3Tan BKIIOYAET CIEAYIOUIUE 3a1a4H:

— ONpejeseHUE IepeuHs 3ajad [0 H3BJIEYEHUI0, 00paboTKe, XpaHEHUIO, TPAHCIOPTHUPOBKE U
MPEJCTABICHUIO (B TOM YHUCIIE TOKYMEHTHPOBAHUIO ) HH(POPMALINY;

— ompejesneHue TpeOOBaHUM K cocTaBy, CTPYKType, popMaM IpeAcTaBiIeHNs HHPOPMALIUY;

—  IPOrHO3UPOBAHHME BO3MOKHBIX M3MEHEHUH MH()OPMAIIMOHHBIX PECYPCOB KaK B KOJMUYECTBEHHOM,
TaK U B COZIEPIKATEIBHOM IUIAHE.

Haubonee BaxHBIMU TIpU OTIpeieieHNN 1enell mpoekTa co3aanus VC sBnsercs nmonydyeHne moaTHou
uHbopmanuu o Ou3Hec-mpoueccax npennpuarus. HeoOxoaumo omucate W IpOaHAIM3UPOBATh BCE
0COOEHHOCTH OPTaHU3AIMOHHON CTPYKTYPHI BCETO MPEANPUATHS U OTACIBHBIX MOAPA3ACICHHN, TpaBUiIa
JBW)KEHUST HMH(OPMAIMOHHBIX IIOTOKOB M HCIOJIb3yeMble IpPOrpaMMHO-alNapaTHble cpeiacTsa. B
pe3yabTaTe TaKOro aHaiHM3a JOJDKHBI OBITh YUYTEHBI BCE MPABWIIA, PETVIAMEHTHUPYIOIIHE JESTEIbHOCTh
COTPYZHUKOB MPEANPHITHS, JOKYMEHTOOOOPOT M CHUCTEMY YHpPaBICHMsS KayecTBOM. TOJbKO Iocie
[IOJIHOTO aHajIM3a BCEX AJIEMEHTOB IMPUCYTCTBYIOIIMX B JEATEIBHOCTH MOJPA3ACICHUN MpearpusThs,
BO3MOKHO YCHEIIHOE OIpeJeneHue Lened mnpoekta U 3((EeKTHBHOE IUIAHUPOBAHHUE JAalbHEHIIMX
JICUCTBUIL:

—  PEUHXXUHHUPHHT OU3HEC-TPOLIECCOB U AKTUBHOCTEN MPEATIPHUITHUS;
—  ompejesneHue NoTpeOHOoCTe! IpeAnpUsITHS;
—  OLIEHKA BO3MOKHBIX IIEPCIIEKTUB Pa3BUTHSL.

1.2 Ananu3z u ouyenka cyuyecmeayiouux npopammHslx nPpoOyKmoe

B nanHOM paszzgene cienyeT BBINOJIHUTH aHalW3 M OLIEHKY YK€ CYHIECTBYIOLIMX IPOrpPaMMHBIX
IIPOAYKTOB aHAJIOTUYHOM HAIPaBIEHHOCTHU (HE MEHEe TpeX).

[Ipu omeHke ykazaTh K€M M KOTJa CO3/1aH, OCHOBHOW ()YHKIIMOHAJ MPOrPaMMBbI, JOCTOWHCTBA U
HegocTaTKu. [IpuBecTr CKpUHBI DKpaHa IPOrpPaMMBI.

1.3 ITocmanoeka 3aoauu

IToctaHoBKa 3ajmaud — 3TO TOuYHas (OPMYJIHMPOBKA YCIOBMH 3aJaud C OMHCAHHWEM BXOAHOM MU
BBIXOJAHON MH(pOpMalMU, a TaKKe ITO 00s3aTENIbHBIN 3Tall CO3JaHUSl KOMIIBIOTEPHOI'O MPOrPaMMHOTO
o0ecrieyeHus, KOTOPbIi BKIIIOYAeT B ce0s1 popMaIbHOE OMUCAHUE CO3/]aBAE€MOTr0 MPOEKTa.

Vkazarb 1eib M 3aJauyd  pa3pabOTKU MPOTPaAaMMHOIO MPOAYKTa, ayJUTOPUI0 HAa3HAYEHUS.
[lepeuncnauTth mIaHUpyeMbIi QyHKIIMOHA, TOJIb30BaTeNel ¢ BapuaHTaMU JOCTYMA K (YHKIMOHATY.

2 Ilpoexmuposanue npozpammnozo odecneuenus

[IpoexTHpoBaHHE MPOrpaMMHOIO OOECleUYeHUsl SBISETCS BaKHEHmIedl craaued mpu Co3AaHUU
MH(OPMALIMOHHON CHCTEMBI, T.K. IMEHHO Ha 3TOM JTare MPUHUMAIOTCS OY€Hb Ba)KHbIE CTpAaTErMYecKue
peLIeHus.

2.1 Mooenupoeanue npozpammmnozo obecneyenus

B nannom pasnene npuBoauTCs WH(GOPMAIMOHHAS MOJENb, KOHIENTyadbHast MOJIENb, cXemMa 0a3bl
NaHHBIX, (QYHKIMOHAJIBHAS MOJENb, MOJENb MNPELEIeHTOB, MOJENb MOCIeA0BATEIbHOCTH, aJTOPUTM
paboThI MPOrpaMMHOT0 OOecIeYeHus 1 T.JI.

Camoli MONYJIIPHOM TEXHOJIOTHEW BBICOKOYPOBHEBOIO NPOEKTHUPOBAHMS JAHHBIX SIBISETCA
KOHIIETILIMST MOJETH «CYIIHOCTb-CBS3bY». JlMarpaMMbl «CYIIHOCTh-CBsI3b» (puc. 1) mpenHa3zHaueHbl AT
rpaduyecKkoro MpeJCTaBiIeHHUs] MOJeNed JaHHBIX pa3pabaTbiBaeMON MPOTPaMMHON CHUCTEMBI H
IpeJUIaraloT HEKOTOPbI Ha0Op CTaHAAPTHBIX 0003HAUEHUH AJIS OINpeNeNIeHHs] JTaHHBIX M OTHOIICHUI
Mexay HumMU. C DIOMOIIBIO 3TOr0 BHJA JUarpaMM MOKHO OINMCAaTh OTAEJbHBIE KOMIIOHEHTHI
KOHLIENITYaJIbHOM MOJEIN JAHHBIX U COBOKYIIHOCTH B3aMMOCBSA3€H MEXIY HHUMH, MUMEIOIIUX BAXKHOE
3Ha4YeHue 711 pa3padaTbIBAEMOM CUCTEMBI.



CotpyoEHE PadotaeTr B Ortpen
N 1
PadoTaeT Han Pazpabateeaer
i M
IIpoexT

PI/IcyHOK 1- ,Z[I/Ial"paMMa «CYHIHOCTb-CBA3b» AJIA 06n1er0 npuMepa KOMIIaHUU

Ha sTom sTame HeoOXOAMMO paccMOTpPETh, U3 KaKHMX OOBEKTOB MOXKET COCTOATH 0a3a JaHHBIX,
KaKOBBI CBOMCTBA ATUX O0BEKTOB, KaK CBS3aHBI 00BEKTHI MeXk Iy co00ii. [Tocne pa3oueHms 6a3bl JaHHBIX
Ha OTJEJIbHBIE OOBEKTHl HEOOXOJUMO PACCMOTPETh CBOMCTBA KaXKIOTO M3 3TUX OOBEKTOB, APYTUMHU
CJIOBaMH, YCTAaHOBHTbH, KAKUMH ITAPAMETPAMHU OIHCHIBACTCS KaXKIbI OOBEKT.

[lenp JOTrMYECKOr0 MPOEKTUPOBAHUA — IMPEoOpa3oBaHHE KOHIENTYaJbHONM MOJENM Ha OCHOBE
BBIOPAHHOM MOJIENIM JAHHBIX B JIOTHYECKYIO MOJIENb, HE 3aBUCHUMYIO OT OCOOCHHOCTEH HMCIIOJIb3YeMO B
nanpHeimeM CYBJ] nns dusnueckoit peanuzanuu 0a3pl JaHHbIX. JlJig ee JOCTUKEHHS BBITOJHSIOTCS
CIICAYIOIINE TPOLIETYPHI.

1. Buibop mooenu oanuwix. Yaie Bcero BBIOMpAeTCsS PENAIMOHHAS MOJCHIb JAaHHBIX B CBSI3H C
HaTJISITHOCTHIO Ta0JIMYHOTO MIPEICTABIICHHS TaHHBIX U YA00CTBA padOThI C HUMHU.

2. Onpedenenue nabopa mabauy ucxoos uz ER-modenu u ux ooxymenmupoganue. Jns Kaxiaou
cymuHoctd ER-mozmenu cozmaercss Ttabmuna. Wmsa cymuoctd — wums Tabmuubl.  OCyIIecTBIsSETCS
dbopMupOBaHHE CTPYKTYphl TaONMuUIl. YCTAaHABIMBAIOTCS CBSI3W MEXIy TaOIUIaMu MOCPEICTBOM
MEXaHW3Ma MMEePBUYHBIX U BHEIIHUX Kitoueh. CTPYKTYpHI TaOIHI] U YCTAHOBIICHHBIC CBS3H MEXITYy HUMU
JTOKYMEHTHUPYIOTCS.

3. Hopmanuzayus mabauy. Ha >TOM mare mpoBepseTcss KOPPEKTHOCTh CTPYKTYpPHI TaOJHII,
CO3/IaHHBIX Ha TPEIBIAYIIEM IIare, MOCPEACTBOM MPUMEHEHHS K HHUM TMPOIeAypbl HopManu3anuu. B
pe3ysibTaTe HOPMATHM3AI[UU TIOJy4aeTCsl OYeHb THOKWH TPOEKT Oa3bl JaHHBIX, IMO3BOJISFOIIMMA JIETKO
BHOCHUTH B HE€ HY>KHBIE PacCIIUPEHHUSI.

4. Onpeoenenue mpebosanuii NOOOEPIHCKU YEIOCMHOCU OAHHBIX U UX OOKYMeHmuposauue. ITH
TpeOOBaHUSI TPEICTABISAIOT COOON OTrpaHUYEeHHs, KOTOpPhIE BBOISATCS C IENbI0 MPEAOTBPATHUTH
MoMeIeHre B 0a3y JMaHHBIX MPOTHBOPEUMBHIX JaHHBIX. Ha 3TOM 1mare BOMpPOCHI IEIOCTHOCTH JaHHBIX
OCBEIIAIOTCS 0€30THOCUTENBHO K KOHKPETHBIM aclekTaM ee peanu3anuu. [JomKHBI ObITh PacCMOTPEHBI
CJIEIYIOILME TUIIBI OTPAHUYECHMIA:

o0s3aTenbHbIC JaHHBIC. BhIACHAETCS, €CTh T aTpUOYTHI, KOTOpBIe HE MOTYT UMeTh Null-3HaueHuit;

OTpaHWYCHUS IS 3HAYCHHUH aTprOyToB. ONpeneNsFoTCs TOMyCTUMBIC 3HAYCHUS JIJISl aTPUOYTOB;

[EJOCTHOCTH CylHocTel. OHa TOCTUTAeTCsl, €CIIU MIEPBUYHBIN KITIOUY CYITHOCTH HE conepkut Null-
3HAYCHUM;

CCBhIIOYHAs IeNOCTHOCTh. OHa TMOHMMAaeTcs TakK, YTO 3HA4YCHHE BHEIIHETro KiIYa JIOJDKHO
00s13aTeTbHO TPUCYTCTBOBATh B IEPBUYHOM KJIIOYE OJHOMW W3 CTPOK TAOJMUIBI IS POTUTEIIbCKON
CYIIHOCTH;

CaeneHust 000 BCEX YCTAHOBJICHHBIX OTPAHMUYCHUSX IIEJIOCTHOCTH JIAHHBIX ITOMEIIAIOTCS B CIIOBAPh
JTAHHBIX.

5. Co30anue OKOHUAMENbHO20 BAPUAHMA JN02U4eCKOol Moodenu Oanubix. Ha »sTomM miare
MOATOTABIIMBAETCS OKOHYATENbHBIM BapuaHT ER-Momenu, mpeacTaBisiomell JIOTMYECKYIO MOJIENb
naHHbplx. Cama Mojenh M OOHOBJICHHAS JOKYMEHTAIWs, BKIIOYAs CIIOBaph JaHHBIX M PEIIAIMOHHYIO
CXEeMy CBSI3M TaONUIl, MPEJCTABIACTCA ISl IPOCMOTpPA M aHaIHM3a MOJIb30BATENSIM, KOTOPBIE TOJKHBI
yOeIuThCS, UTO OHA TOYHO 0TOOpakaeT MpeIMETHYIO 00J1acTh.
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[ToctpoeHHass joruueckass MOJAETb JaHHBIX B JalbHedmieM Oyner BocTpeOoBaHa Ha dTare
(bU3MYECKOTO MPOEKTHPOBAHMS, a TAaK)KE€ Ha JTale SKCIUIyaTallud M COMPOBOXKICHHS YK€ TOTOBOM
CHCTEMBI, I103BOJISISI HATJISIAHO IIPEACTaBUTh JIFOObIE BHOCUMBIE B 0a3y JaHHBIX U3MEHEHMUS.

Ha ¢usmueckoM ypoBHE MpPOU3BOAMUTCSA BBHIOOP pallMOHATIBHOW CTPYKTYpPBl XpaHEHHs AAHHBIX U
METOZOB JOCTyNa K HUM, KOTOpble obOecrieunBaeT BeiOpanHas CYBJl. Ha stom ypoBHe pemarorcs
BONPOCHI A(P(HEKTUBHOTO BBIMOJIHEHHUS 3aIIPOCOB K 0a3e NaHHBIX, ISl YEro CTPOSATCS JIOMOJHUTEIbHBIC
CTPYKTYpBI, HAIpUMep, UHACKCHL. B pusndeckoit Moxenu coaepxurcs uHGopmamms 060 Bcex 00bEKTax
0a3pl JaHHBIX (TaONMIAX, MHAEKCAX, IPOLEAYypax U JAp.) U UCIOJIb3YyEeMbIX THUIAX JaHHbIX. Pu3ndeckas
Mozelb 3aBUCUT OT KOHKpeTHOW CYBJl. OnHol U TOM Ke JTOTHYecKOd MOJENIM MOKET COOTBETCTBOBATH
HECKOJIBKO pa3HbIX (QU3nYecKuX Mozenel. Ou3ndeckoe MpoeKTUPOBAHUE SBJSETCS HadalbHBIM STAlloM
peaym3anuu 0a3bl TaHHBIX.

2.2 Obocnosanue evioopa cpedcme papaoomku

3amaua BbIOOpa COCTOMT B  YCTAHOBJIIGHMM COOTBETCTBHSI MEXAY XapaKTePUCTUKAMU
pa3pabaTbiBa€MOro MPOrpaMMHOr0O OOecleyeHus, OpraHU3alMOHHO-TEXHUYECKUMH YCIOBUSMHU €ro
pa3pabOTKM W TapaMeTpamMH BBHIOMPAEMBIX WHCTPYMEHTAIBHBIX CPEICTB aBTOMATH3AIMA C YYETOM
OrpaHMYeHUl pecypcoB mpoekTupoBanusa. [Ipu sTomM mnpobremHass o06nacTe pa3padaTbIBAEMOTO
MIPOTPaAaMMHOTO 00eCIIeUeHUS SIBIISICTCSI OTHUM M3 BOXHEHITNX (PaKTOPOB, YIUTHIBAEMBIX IIPU BBIOOPE.

B xome mmaHupoBaHMs M Pa3pabOTKM  OpOrpaMMHOro  oOecredeHus  HeoOXOAMMO
[IpOaHAIM3UPOBAaTh U BBIOpPATh CpencTBa pPa3padOTKH, YKa3aB MX JOCTOMHCTBA WU HEAOCTaTKU IpU
pa3paboTke KOHKPETHOTO MPOAYKTA.

2.3 Paspabomka 6a3vl 0aHHbIX

Ha srtame peanusanum Nmpou3BOAMTCS cO3laHMe 0aszbl NaHHBIX (pHc.2) M pa3paboTKa MporpamMmm
(npunoxenuii) B BbiopanHoit CYB/I.

CREATE TABLE “aircraft’ (
‘id_aircraft’ BIGINT(225) NOT NULL AUTO_INCREMENT,
"personal number’ INT(11) NOT NULL,
“type’ INT(200) NOT NULL,
‘number of seats’ INT(11) NOT NULL,
"description” VARCHAR(255) NOT NULL,
PRIMARY KEY ('id_aircraft’),
FOREIGN KEY ('type’) REFERENCES “type’ ('id_type’))
ENGINE=InnoDB DEFAULT CHARSET=utfg;

Pucynoxk 2 — Ilpumep ckpunTa co3gaHus TaOIUITBI
9KCHJ’IyaTaI_[I/I5{ HAYMHAETCSA C 3alOJIHEHUS 0a3bl AAaHHBIX PCAJIbHBIMH JTaHHBIMHU. Ha »stoMm srtame
HEOOXOJIMMO COMPOBOXKAECHHE Oa3bl JAHHBIX, T.€. IPOBEACHHE KOHTPOJS HENPOTUBOPEUHUBOCTH,
PE3CPBHOC KOIMMPOBAHUEC, APXUBHUPOBAHUC U T. M.
ITo MCpPE HCIIOJIb30BaHUA 0asnl JAHHBIX IMPOUCXOAWUT BBIABJICHUC He)IOpa6OTOK, YTOYHCHHUEC W,
BO3MOXHO, UIBMCHCHHUC Tpe6OBaHHﬁ K Oaze JaHHBIX. B PE3YIbTATC MOKCT OBITE IIPUHATO PCIICHHUEC O €€
MOU(UKAIIH.

2.4 Ilpoekmupoesanue mento u unmepgheiica npozpammmnozo ovecneuenus

WnuTepdeiic momp3oBaTens AOKEH OBITH pa3paboTaH U (QPYHKIMOHUPOBATH B COOTBETCTBHH C
TEXHUUYECKUM 33JJaHUEM; TIPUIIOKEHUE TIPEJBAPUTEIBLHO CMOJEIUPOBATh; UCIIOJIb30BaTh aHUMAI[MOHHBIE
3¢ dexThI; Ko7 0POPMUTE B COOTBETCTBUH CO CTaHIAPTaMU KOIUPOBAHHMS.

Wutepdeiic ¢ monb3oBateneM (Bce BHJIBI B3aUMOICWCTBUS C TOJIb30BATENEM: HWHTEPAKTUBHBIN
pexum, o0paboTka onOOK, aBBTOHOMHas padoTa).

B xone pa3pabotku uHTepdeiica moiab3oBareist HEOOXOJUMO OIpPENeuTh TpeOoBaHMs, OOIIHe
crenu(puKauy N0Ib30BaTeNbCKUX (QYHKIUI U aIrOPUTMOB 0OPaOOTKH JaHHBIX.

TpeboBanus k rpagpuueckomy HHTEpPecy:

CopepxaTh IPUBBIYHBIE U TOHSATHBIE MOJIH30BATEINIO MYHKTHI MEHIO, COOTBETCTBYIOIINE (YHKIIHSIM
00paboTKH.



OpueHTHpOBaTbCS Ha MOJIL30BaTENsl, KOTOPHI OOIMaeTcs ¢ MpPOrpaMMON Ha BHEIIHEM YpPOBHE
B3aUMOJICHCTBHA.
VY 10BIE€TBOPATH MpaBmily "mecTH" - B OHY JMHEHKY MEHIO BKIIIOYATh He Oojiee 6 MOHATHH, KaX0€e
13 KOTOPBIX COACPIKUT He Oosiee 6 OmIui.
CoxpaHsTh CTaHIAPTU3UPOBAHHOE HA3HAYCHHWE M MECTOIOJIOKCHHE Ha JKpaHe rpauaecKux
00BEKTOB.
[Tpu cozpanum uaTEpdEiica, K HeMYy MPEABSIBISIOTCS CISAYIONUE TPEOOBAHNUS:
—  Hajguuue GopM BBOJIA JaHHBIX;
—  Hanmuyue GpopM BBIBO/IA JTaHHBIX;
— ynoOHas HaBUTaIlWs,
—  HaJA4HC MCHIO;
—  HaJW4YKC BCIUILIBAIONINX MOJICKA30K;
—  3allUTa OT HEKOPPEKTHOI'O BBOJIa JAHHBIX;
— 00paboTKa HCKITIOUUTEBHBIX CUTYaIINN;
—  HaJM4YHe CBEJCHHI O Iporpamme;
—  HaJM4Me CBEJICHHI 00 aBTOpE.

2.5 Cneyugpuxayus npozpammol

Crnenudukanus mnporpaMmbl — TOYHAs U TMoJiHAs (HOPMYJIMPOBKA 3aJaud, cojJeprKarias
nHpOpMANHIO, HEOOXOAUMYIO JJISi MOCTPOSHHS alroputMma (MporpaMMbl) pemieHus 3Tod 3amadu. B
OTJIIMYUE OT KOMIIBIOTEPHOM mHporpaMmMsl cneuudukanus obOpalleHa, Hpexae BCEro, K 4YelOBEeKYy H
IpescTaBiIsieT co00il onucaHue B TEPMUHAX, XapaKTEPHBIX JUIsl caMOil 3a/1auM, a He Ul €€ pean3alii.
OHa city>kKUT OCHOBOH JlanbHEeHIIeH AeTaln3aluy U pa3paboTKu.

[IporpammHoe o0OecrieueHrE ydeTa CTOMATOJIOTUIECKUX YCIIYT TMPEACTABICHO HUKE B BHJIE CXEMBI
Moayneu (puc. 3).

Pucynox 3 — Cnenudukanysi nporpamMMsl

Kaxaplii MOaynb OTBe4YaeT 3a CBOM OMNpENETCHHbIE JEHCTBUS M BBHIMOIHIET ONpeAelieHHbIC
GyHKIUH.

Monynb aBTOpU3alMK TMPOBEPSET HA MOAIUHHOCTH BBEJCHHBIC JAaHHBIC, & UMEHHO — JIOTUH H
nmaposib. Eciin 3TH JaHHBIE BBEJACHBI HEBEPHO, MOSBIAETCS cooOmieHue o0 omuoOke. Eciu mganHbIe
YCIICUITHO MPOIILTH MTPOBEPKY, MOJIH30BATENb MOMAIaeT Ha MOy (HOPMBI MEHIO.

Moaynb T0JKHOCTH/CIIEIUATBHOCTH TIPEACTaBIsIET cob0i Gopmy st mpocMoTpa uHBOpMaIuu 00
JOJDKHOCTSIX M CHEIHATBHOCTSX, a TakKe WX JaHHBIX. Uepe3 3TOT MOIyNTb HMMEETCS BO3MOXHOCTH
Nno0aBJICHHE HOBBIX, N3MEHECHHE CYIICCTBYIONUX WM YAaJCHUEe HEHY)KHON MH(pOpMAIMK O JOHKHOCTIX
Y CHEIHATBHOCTSX, a TAK)KE MMEETCS BOZMOKHOCTh COPTUPOBKH U MTOMCKA HHPOPMAITHH.

Monayns tpaduka palOOThI CHENHUATUCTOB TPEACTaBIseT coboi GopMy Uisl MPOCMOTpa
uHpopmanuu o rpaduke padOThl CIENHUATUCTOB, KOTOphle OyAyT MPEIOCTaBIsAThH CTOMATOJOTHYECKUE
yciryra. Yepes 3TOT MOy b UMEETCsl BO3MOXKHOCTE J00aBICHHE HOBOM, U3MEHEHHUE CYIIECTBYIOIICH HITH
ylajieHne HeHyXHoW umHpopmanuu o rpaduke pabOThl, a TaKK€ HUMEETCS BO3MOXHOCTh (PHIbTpaIvu
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uHpopmanuu. ToNbKO OTCIO/Ia UMEETCS BO3MOXKHOCTh MEPEHTH Ha MOAYJb KaOWHETH. B 3TOM Momyne
€CTh BO3MOYKHOCTh BBOJIa HH(MOpMaIH 0 rpaduke paboThl, KOTOpast 0TOOpa3uTCs B MOayse ohopMiIeHuUs
HuT.O.

2.6 Onucanue 3anpocoe npu pazpadomike npozpammHo2o odecneyeHus

3ampoc — 3T0 CHelualbHOe CTPOKOBOE OOpaleHne K 0aze, B KOTOPOM OTPAXKAIOTCS MOJIS (YaCTHIIBI
JAHHBIX) U YCIOBHS, MO KOTOPHIM 3Ty MH(POPMAIUI0 HEOOXOIUMO MPEJOCTaBUTh. 3aMPOChl HYXKHBI IS
aBTOMAaTH3auK PaboThl ¢ 02301 JAHHBIX.
[Tpu momou 3anpocoB SQL MoOxkHO:
— cosnaBartb Tabmuiel BJ1;
— u3MeHATh Tabnumbl b/1;
— ynansartb tabnuis b/I;
—  BCTaBJIATH 3anucu (CTPokH) B Tabmuibl b/1;
— penakTupoBath 3anucu B Tabmaunax b/l;
— WU3BIEKaTh BbIOOPOUHYIO HH(pOopManuto u3 Tabnun b/l;
— y#anarb BeIOOpouHYIo nH(popmanuio u3 bJI.
Coznanue 3ampocoB  JOJKHO —COMPOBOXKAATbCA OOOCHOBAaHMEM UX 1E€JIecCO00pa3HOCTH H
HeoOxomumoctu. IlpomuceiBaercs Teker 3ampoca, SQL-3ampoc W pe3ynbTaT BBIMOJTHEHHS JAHHOTO
3anpoca (puc.4).

3amnpoc IpH MOHCKe PeHCOB.

SELECT schedule.id schedule, id flight, rate.id rate, sum.id sum, grade.id grade, number flight,
al.airport name as anl, a2.airport_name as an2, al.city as city o, a2.city as city_kud, travel time,
departure date, stravel_tlme, aname, price, rate_name, grade name

FROM schedule INNER JOIN (aeroflot INNER JOIN (grade INNER JOIN (rate inner join (sum inner
join flight on sum.id_sum=flight.id sum) on rate.id rate=sum.id rate) on grade.id grade=sum.id grade)
on aeroflot.id_aeroflot=flight. 1d _aeroflot) on schedule.id_schedule=flight. 1d schedule INNER JOIN
airport al ON al.id_airport = schedule. whence INNER JOIN airport a2 ON a2.id_airport =
schedule.swhere

WHERE (a2,city = "Uensounck’ and al.city = Mocksa®)

Pesynerarbl NOUCKa
®UO: Pesnuk MeTp EereHseBuy
[lara Oponuposanus: 25 nexabpa 2015

Ortkyaa: Mockea, Wepemetseso  Kyga: Yenabuwck, BananguHo
Homep penca: UYUT7

Nara ewinera: 2019-01-09
Bpema euinera: 06:27:00
Bpems e nytu: 01:25:00

Aspodcpnor: Amyp
Tapud: Cameiit peleasit
Knacc: axoHom-knacc
CroumocTts: 584500

Bpoxuposare

Pucynox 4 — IIpumep 3anpoca u pe3ynbTar BbIBOJa

2.7 IIpoekmupoeanue omuemos

Co3aHre OTYETOB JIOJDKHO CONPOBOXKAAThCS OOOCHOBAHMEM MX LEJIECOOOPa3HOCTH U
HeoOxoquMocTH. OTYETOM CUUTAETCS JII00ON BBIXOJHOW JOKYMEHT ¢ pacimupeHuem .docx, .xIsx, .pdf

(puc.5).
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Pucynox 5 — Ilpumep BriBoa otdera B PDF

2.8 Aomunucmpupoeanue npocpammnuozo odecneyeHus

A,Z[MI/IHI/ICTpI/IpOBaHI/IC MMporpaMmMHOIo obecrneyeHust — 3TO IIPpUBCACHHUC IIPOrpaMMHOI'O
o0OecrneueHrss B COOTBETCTBHE C oeJsiMU M 3aJadyaMiu, JIA KOTOPBIX OHO HPCAHA3HAYCHO. I[OCTI/II‘aeTCSI
HYTGM yrpaBJICHU:, TO3BOJISIIOICTO MUHUMHU3UPOBATH 3aTPAaThl BpEMCHU U PECYPCOB, HAIIPABIIKICMbBIX Ha
YIpaBJICHUC CHCTGMOfI, H B TOXC BpEMA MAKCHUMU3HUPOBATH JOCTYIHOCTb, IPOU3BOAHUTCIBHOCTL H
IMPOAYKTUBHOCTb CUCTCMBI.

OnHMM W3 BaXHBIX ITYHKTOB SIBJISICTCSI 3allUTa cepBepa M 0a3bl JNAHHBIX OT CIYYaWHBIX WA
HAMEPEHHBIX JCUCTBUM, CIOCOOHBIX MPUBECTH K YAAJCHHIO, N3MEHEHHUIO WM O0OHAPOJIOBAHHIO JAHHBIX.
C moMoIIpI0 CPEe/ICTB YIPABICHUS TOJIE30BATEISIMU M TIPUBUJICTUSIMHA HY>KHO HACTPOWTH W 3aIIUTUTH
JIOCTYI K cepBepy 06a3 maHHBIX (puc.6).

L

]

Pucynok 6 — ABropusanus nojab30BaTels

3 Onucanue pabomul nPoOZPamMmHozo obecneyeHus
B pa3znene He00X0IUMO paccMOTPETh MOPSAIOK padOTHI ¢ TPOrPAMMHBIM 00ECTIEYEHHEM.
3.1 Pykoeoocmeo nonv3oeamens

OavH U3 BaXKHBIX JKCIUIyaTallUOHHBIX JOKYMEHTOB siBisieTcsi PykoBoacTBo monb3oBarens. [Ipu
pa3paboTKe 3TOro JOKyMEHTa CleAyeT YUUTHIBATh CIEAYIOINE PEKOMEHJAIUH:
- PYKOBOJCTBO JIOJKHO COJIEpKATh BCE HHCTPYKIMH, HEOOXOIMMBIE MOJIb30BATEIIO;
- U3JI0KEHHE JJOJKHO OBITh SICHBIM, KOPOTKUMHU IPEI0KEHUSIMH;
- crenyeT u3beratb TEXHUUECKOTO KaproHa U y3KOCHeMaaIbHONH TEPMUHOJIOTHY;
- OyznpTe TOYHBI M pAlMOHAIBHBI — JUIMHHBIE M 3allyTaHHbIE PYKOBOJCTBA OOBIYHO HUKTO HE
YUTAET, HAIPUMeEp, Jy4Ille IPUBECTH PUCYHOK (POPMBI, UEM JIOJTO €€ ONUCHIBATH.
PyKkoBOICTBO MOIB30BATENS COJIEPIKUT CIIEAYIOIINE PA3AEIIbl:
o0Iue CBeJeHUs O MPOrPaMMHOM MpPOAYKTE (HAaMMEHOBAHHME MPOTPAMMHOIO MPOAYKTa, KpaTkoe
omucaHue ero QyHKIHHI, peaTn30BaHHBIX METOIOB M BO3MOKHBIX 00J1acTEH TPUMEHEHHS);
OIMCaHMe 3aIycKa (oMucaHue ASUCTBUI M0 3aIyCKy MPOrpaMMbl U COOOIEHUI, KOTOpBIE MPU 3TOM
MOTYT OBIThH [TOJIY4EHBI);
MHCTPYKIMU 1O padoTe WM OINMCaHHWE IOJb30BATENBCKOTO HHTepdeiica (omucaHue peKuMOB
paboThl, (hopMaTOB BBO1a-BbIBOIa MH(GOPMAIIUU 1 BO3MOYKHBIX HACTPOEK);
COOOIIEHUsI TOJB30BATENIO (COACPKHUT IEPEeYeHb BO3MOXKHBIX COOOIIEHUH, OMHCAaHUE HX
coJiepKaHus ¥ IeUCTBUMN, KOTOpble HEOOXOAMMO MPEIIPUHATD IO 3TUM COOOLIECHUSIM).

3.2 Pyko6oocmeo npozpammucnty
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PykoBoIcTBO mporpaMMuCTa JOIHKHO COJEPKATh CIICAYIONINE Pa3/IeIbl:

Ha3nauenue u ycioBHsi NMPUMEHEHUS - Ha3HAYCHHWE M (PYHKIWH, YCIOBHS, HEOOXOAMMBIC IS
BBITIONTHEHUS (00BEM OMEpPAaTUBHOW TaMSATH, TPeOOBaHHS K COCTaBYy W IMapamerpam MepudepuitHbIX
YCTPOUCTB, TPEOOBAHUS K IPOTPAMMHOMY OOECIICUCHUIO).

XapakTepUCTUKH MPOTPAMMBI - OMTMCAHUE OCHOBHBIX XapaKTEPUCTUK U OCOOEHHOCTEU MPOTrpaMMBI
(BpeMEHHBIC XapaKTePHCTUKH, PEXHM pabOThI, CPEICTBAa KOHTPOJS MPABWIBHOCTU BBINIOJHEHHUS |
CaMOBOCCTaHABJIMBAEMOCTH TPOTPAMMBI U T.II.)

OOpameHre K TporpaMMmMe - ONHCAHWE MPOLEAYP BBI30BA IMPOrpaMMBbI (CIIOCOOBI Tepeaadn
yIIPaBJICHUS U TAPaMETPOB JIAaHHBIX U JIP.).

BxomHble U BBIXOJHBIC JaHHBIC - OMMCAHUE OPTaHU3AIMHM BXOJHOW M BBIXOJHOW MH(OpMAIUH H,
IPH HEOOXOIUMOCTH, €€ KOJIUPOBAHHUSI.

CooOmieHust - TEKCTHl COOOIIEHHWH, BBIIABAEMBIX IPOTPAMMHUCTY WJIM OIEpaTopy B XOJe
BBITIOJTHEHUS TIPOTPAaMMBI, OMTHUCAHUE MX COJCPIKAHUS M JICUCTBUH, KOTOpPBhIE HEOOXOIUMO TPEIIPUHSTH
10 ATHM COOOIICHHSIM.

B 3aBucuMocTH OT OCOOEHHOCTEH IOKYMEHTa JIOMYCKAeTCs OOBEIUHSTH OTIEIbHBIC pa3felibl U
BBOJIUThH HOBBIC.

B npunokeHWM K PYKOBOACTBY MPOTPAMMKCTa MOTYT OBITh MPHBEACHBI JOMOJHUTEIHHBIC
Marepuaibl (IPUMEPHI, HIUTFOCTPALIMH, TAOIHIIbI, TPaQHUKH U T.11.).

3axknrouenue

B 3710i1 yacTu cTyneHT GpopMyIupyeT OCHOBHBIE BBIBOABI [0 TEME U PEKOMEHIAIIMM OTHOCUTEIBEHO
BO3MOXKHOCTEH MPAKTUYECKOI0 NMPUMEHEHHS] MaTepUaoB KypcoBoro mpoekra. CieayeT Takxke ykKa3aTb
Ha UMeroLIecs Ipo0aeMbl U BO3MOXKHBIE IEPCIIEKTUBbI X PEILICHHS.

Cnucok ucnonib306aHHOu Jaumepamypbsl

[lepeuncnsercs nurepaTypa, UCIOIb30BaHHAS TPU BHITIOJIHEHUH KYPCOBOTO MPOEKTA, B TOM YUCIIE
u I'OCTrl.

Ilpunosicenue

B MPUITOKCHUC HYXHO ITOMECTUTD JIMCTUHIY IPOTPaMMHOTO KOJaA.

3 TpebGoBanusi K 0pOpPMIIEHUIO MIOSICHUTEIbHOM 3aNIMCKH

[TosicHuTenpHas 3amucKa sIBISETCS HEOTHEMJIEMON YacThbi0 MPOEKTa M IMPEACTABISAETCS BMECTE C
MIPOEKTHOM YacCThIO.

[TosicHuTenpHas 3aMMcKka KypcoBOTO MPOEKTa BKITIOYAET:

—  BBEJICHHE, B KOTOPOM PacCKphIBACTCA aKTyallbHOCTh M 3HaYEHHE TEeMBbI, (HOPMUPYETCS IeNb U
3aa4U BBIITOJHCHHA KYPCOBOT'O ITPOCKTA,

—  aHajWTHYeCKas 4YacTh: aHajdu3 TNpeaMeTHoW obnactu, O0OBEKTa MPOEKTUPOBAHUS,
000CHOBaHUE BBIOOpA CPENICTB Pa3padOTKH;

- MPOEKTHAsT 4YacTh: Co3JaHWe 0a3bl JaHHBIX, (pU3WUecKas M JIOTMYECKas CTPYKTypa caiTa,
pa3paboTka MHTepdeiica MOIp30BaTENs, CO3[JaHHE 3alPOCOB M OTYETOB, CO3JAHHME MOJb30BAaTEICH W
MPEOCTaBIEHUE UM TPaB JOCTYIa, PYKOBOJCTBO MOJIb30BATES;

—  3aKJII0YEHHE, B KOTOPOM PACKPBIBAETCS 3HAYMMOCTh PACCMOTPEHHBIX BOTIPOCOB; MTPUBOISTCS
TJIaBHBIC BBIBOJBI, XapaKTCPU3YIOIIHUE HTOI' HpOJIeHaHHOﬁ pa6OTBI; H3J1araroTCd MNpPCAJIOKCHHUA U
PEKOMEH/IAllUY TI0 BHEIPEHUIO MMOTYYCHHBIX PE3YIbTAaTOB U IaTbHEHIIIEMY Pa3BUTHIO TEMBI,

- CITMCOK HUCITIOJIb3YEMBIX NCTOYHUKOB,

- MPUIIOKEHUE.

OdopmiteHre MOSICHUTEFHON 3aITUCKH JTIOJHKHO CTPOTO COOTBETCTBOBATH:
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- CMK-0O-K-PU-70-20 Obume tpeGoBaHUS K CTPYKType U O(OPMIICHUIO KypCOBOH pabOTHI
(mpoekra)

- CMK-K-PU-109-15 Tlopsinok opraHu3aliy BBHIIOJHEHUS M 3aIIUTHl KypCOBOH pabOThI
(mpoekTa) B MHOTOIIPO(UIBHOM KOJIIEIKE.

Oouwue mpeodosanus

CrpaHuIpl TEKCTa, BKJIOYAs WIUTIOCTPAIIMKA M TaOJUIBI, JOJDKHBI COOTBETCTBOBATH (opmary A4
(210x297 mm) o I'OCT 9327.

Texct nomkeH ObITh BBIIIOJHEH C OJTHOW CTOPOHBI JIHCTa 0enoil OymMaru pyKOMHCHBIM CIIOCOOOM, a
TaK)Kke C MPUMEHEHUEM IMedaramux U rpaduueckux ycrpoiicts 9BM c¢ colbmoieHneM ciaeayromux
pazmepoB moneit: neBoe —30 mm, paBoe — 10 MM, BepxHee — 20 MM, HmxkHee — 20 mm. [Ipu HabGope
TekcTa B Microsoft Word ciiemyer npuaepkuBaThCsl CASAYIOMUX TpeOoBaHU: 0CHOBHOM mpudT Times
New Roman wmu Arial, pazmep mpudra 12-14 nt, uBer — yepHblid, ab3aunbiii orcryn 10-12,5 mwm,
MEXCTPOUHBIM MHTEpBaJl — OJWHAPHBIN WM MOJYTOPHBIM. Pa3pemaeTcss ucnoiap30BaTh KOMIIbIOTEPHBIE
BO3MOKHOCTH aKIICHTHPOBAHMs BHUMAHUS Ha ONPEACICHHBIX TEPMUHAX, (POpMysIax, IPUMEHSS MPUQPTHI
pa3HOl TapHUTYPHI.

HocmpoeHue mexkcma

TekcT KypcoBOro mpoekTa cielyeT AEIMTb Ha paslelibl, MOoJpa3/ienbl, MyHKTbl. [IyHKTBHI, mpu
HEOO0XOUMOCTH, MOTYT OBITh pa3eNCHbl Ha MOITYHKTHI.

Kaxplii pa3zaen Tekcta peKOMEHAYeTCsl HAUMHATh ¢ HOBOM CTPAaHUIBL.

Paznenbl KypcoBOTO MPOEKTa JODKHBI MMETh TOPSIKOBBIE HOMEpPA, 0003HAUYEeHHBIE apaOCKUMU
nudpaMu U 3anucaHHble ¢ ab3aunHoro orcrymna. [lozxpaszaesnsl TOMKHBI UMETh HYMEPALUIO B Ipejenax
Ka)KJI0ro pas3fielia, MyHKThI — B IIpeJienax nojipa3zesa, MOANYHKTHI — B IIpe/ieiax MyHKTa.

Ecnu pa3gen uiam mojpaszen COCTOUT, COOTBETCTBEHHO, M3 OJHOrO MOJpasjesia WU MyHKTa, TO
3TOT MOAPA3/e] WU IIYHKT HyMEpoBaTh He cieayeT. Touka B KOHIE HOMEPOB pa3felioB, MOIPa3/IeNoB,
IIYHKTOB, MOJANYHKTOB HE CTaBUTCS. ECiM 3arolloBOK COCTOMT M3 JIBYX HpPEUIOKEHUH, UX pa3AeistoT
TOYKOM.

BHyTpn pasnenoB, moapa3zenoB, IYHKTOB MM  MOJIMYHKTOB MOTYT OBITh IPHUBEIEHBI
MIEPEUNCIICHHUS.

Ilepen kaxapIM HepevyHCICHUEM CIeIyeT CTaBUTh Aeduc WM, Ipu HEOOXOJUMOCTH, B cilydae
HaJIM4YUs CCBUIKH B TEKCTE JOKYMEHTa Ha OJHO U3 MEPEUUCIICHUN, CTPOUHYIO OYKBY (3a UCKJIIOUEHUEM €&,
3, 0, b, |, bl, b), IOCJIE€ KOTOPOM CTaBUTCS CKOOKa.

Jia nanpHeWed netanus3aliy MEepPeurciIeHU HeoOXOIMMO MCIONb30BaTh apaOckue Luphl,
1ocje KOTOPBIX CTaBUTCS CKOOKA, a 3aluCh MPOU3BOJUTCS C a03aI[HOTO OTCTYIIA.

Pa3nensl, moapasaensl JOKHBI UMETh 3arojoBKU. IIyHKTBI M MOAMYHKTHI 3arojiOBKOB MOTYT HE
VMETD.

3aroyioBKM JOJKHBI YETKO U KPaTKO OTpa)aTh COIEPKaHUE Pa3/ieioB, OAPA3/IEI0B, TyHKTOB.

3aroJoBKM pa3leNioB, MOAPA3JENIOB M IYHKTOB CleAyeT HauuMHaTh ¢ a03alHOro OTCTyma, ¢
NPONUCHOM OykBBI, 0€3 TOYKM B KOHIlE, HE NOJUepkuBas. B Hawanme 3arosoBka MOMEIIAIOT HOMEP
COOTBETCTBYIOLIETO pasfiela, noapaszena, 100 myHKTa. [IepeHoCH! CI0B B 3arojoBKax HE JOMYCKAOTCs.
Ecnn 3aroioBok COCTOUT U3 ABYX NPEUIOKEHHUM, UX Pa3IesIAIOT TOUKOM.

Paccrosinre Mexay 3arojoBKOM M TEKCTOM JOJDKHO OBITh PaBHO YABOEHHOMY MEXCTPOYHOMY
PacCTOSHUIO; MEXAY 3ar0JIOBKaMU pasjieia U Mojpas3zelia - OJHOMY MEKCTPOYHOMY PACCTOSHHUIO.

4 TpeGoBaHUS K M3JI0KEHUI0 TEKCTA KYPCOBOT0 NMPOEKTA
Texkct w3naraercs KpaTKUM YETKMM SI3BIKOM. TEpMHHONOTHS H OO0O3HAUCHMsS JOJKHBI
COOTBCTCTBOBATh YCTAHOBJICHHBIM CTaHAapTaM, a IIpPH OTCYTCTBUMU CTaHAAPTOB - O6I]_[erI/IH$ITBIM

HOpMaM B HAy4YHO - TEXHUYECKOH JIUTEpaType.
N3noxeHne TekcTa KypcoBOro MPOeKTa JOHKHO CTPOTO COOTBETCTBOBATH
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— CMK-0O-K-PU-70-20 OOmme TpeOGoBaHUS K CTPYKTYpe U O(GOPMICHHIO KypCOBOH paboThI
(mpoekTa);

— CMK-K-PU-109-15 Tlopsgok opraHu3aiyuy BHITOIHEHHUS U 3aIIUTHI KypPCOBOM paOOThI (MPOEKTA)
B MHOT'OITPO(UIBHOM KOJIJISIKE.

B T/l ne nomyckaercs:

—  TPUMEHSTH IJIi OJHOTO M TOTO € MOHATUS pa3jIMyHble HAYYHO-TEXHHYECKHUE TEPMHHBI,
ONU3KKE IO CMBICITY (CHHOHHMBI), a TAK)KE HHOCTPAHHBIE CJI0BA U TEPMHHBI IPH HAJTMYUU PAaBHO3ZHAYHBIX
CJIOB U TEPMUHOB B PYCCKOM SI3bIKE;

—  TPUMEHSTH MIPOU3BOJILHBIE CIOBOOOPA30BaHUS;

- npumensaTh uHaekcsl crangaproB (I'OCT, 'OCT P, OCT u T.n.), TEXHUYECKUX YCJIOBUMI
(TY), ctpourensubix HOpM U npaBwil (CHwull) 1 1pyrux 1okyMeHTOB 0e3 perucTpanoHHOTO HOMEpa;

—  IPUMEHATHh COKpAILEHMs CJIOB, KPOME YCTaHOBJEHHBIX INpaBWJIaMH pycckoil opdorpaduu,
COOTBETCTBYIOLIMMHU IOCYJapCTBEHHBIMH CTaHIapTaMH, a TAK)KE JaHHBIM JOKYMEHTOM;

— COKpaIaTh 0003HaYEeHUs €IUHUI (PU3UYECKUX BETUYMH, €CIIH OHU yIOTpeOstoTest 6e3 mudp;

—  IPUMEHATh MaTeMaTUYEeCKUH 3HAK MUHYC «-» Iepe/l OTpULATEeIbHbIMI 3HAUEHUSMH BEJIMYUH
(cmenyer mucaTh CIIOBO «MUHYC»);

—  WCIOJIb30BaTh B TEKCTE€ MaTeMaTHYeCKHe 3HAKW M 3HaK @ (mumamerp), a Takke 3HaKH No
(momep) u % (mpoueHT) Oe3 uncioBbIX 3HadeHwil. Crnemyer mucath: «remmeparypa 20 °Cy; «HOMEp
omnbITay (HO HE « Ne ombITay); «BIaXXHOCTb 98 %», «IpOLEHT BbIX0Ja» (HO HE « % BBIXOAA»).

Henonyctumo otTnensTe €AMHULY GU3NYECKOM BEIMUMHBI OT YUCIOBOIO 3HAYEHHUS (IEPEHOCUTH UX
Ha pa3Hble CTPOKM WM CTpaHMLbl). Mexay nocieaHed nudpoil uucia M 0003HAYEHUEM €TUHHIIBI
OCTaBIAIOT mpobOern. MckimroueHus: cocTaBisiioT 0003HaUCHHUs B BUIE 3HAKA, MMOJHATOTO HAJ[ CTPOKOH,
nepes KOTOPbIMU MPOOEI HE OCTABJISIOT.

VYcnoBHble OyKBEHHbIE O0003HAYEHMS, W300paXKEHHUS WIM 3HAKU JOJDKHBI COOTBETCTBOBATh
IPUHATBHIM B IEHCTBYIOIIEM 3aKOHOJATEIbCTBE U IOCY1apCTBEHHBIX CTaHapTaX.

B TJ cnemnyer mnpuMEHSATh CTaHIAPTH3UPOBAHHBIC €IUHHIBI (PU3MUECKUX BEIHYWH, WX
HaMEHOBaHUA U 0003HAYEHUS.

5 Odopmienne HTIOCTPANMIA U TAOTHIL

OdopmiieHre WILTIOCTPALU U Ta0IUIl KYpPCOBOTO MPOEKTa JOJKHO CTPOTO COOTBETCTBOBATH!

— CMK-0O-K-PU-70-20 OOmme TpeboOBaHUS K CTPYKType U O(GOPMIICHHIO KYpPCOBOW pPabOTHI
(mpoexTa);

—CMK-K-PH1-109-15 TMopsiok opraHn3anuy BRITOJHEHUS M 3aIIUTHI KYpCOBOUW pabOTHI (MPOEKTA)
B MHOTONPO(UIBLHOM KOJIIEIKE.

TaGnuIel MPUMEHSIOT [Tl Ty4IIe HarJIaIHOCTH U yJ00CTBA CPaBHEHHUS MTOKA3aTeeH.

Tabnuia nmomemaercss B TEKCTE€ Cpa3y K€ 3a MEPBbIM YIIOMHUHAHHEM O HEW WIM Ha CIeayroliei
crpanuue. J{o Tabauips! ¥ nocie Tabauibl 100aBUTh OHY CBOOOIHYIO CTPOKY.

Tabnuipl, HyMEpyIOTCS CKBO3HOM Hymepainuei apabckumu nudpamu mo Bcemy TJI. TaGmuibt
KaX/10T0 NMPHIIOKEHUSI 0003HAYAI0T OTJENIbHON HyMepalueil apabckumMu mudpamu ¢ 100aBIeHHEM NEpen
udpoit 0003HaYEHUSI TPUIIOKEHHUS.

Ecnu B Texcre ogHa Tabnuia, TO OHa T0JDKHA ObITh 0003HaueHa «Tabmuna 1».

Ha Bce Ta0Oauip! TOKyMeHTa JOJKHBI OBITh MPUBEIEHBI CCHUTKH B TEKCTE JOKYMEHTA.

Haspanne Ta0muupl JOMKHO OTpaXkaTb €€ cojAepkKaHHe, ObIThb TOYHBIM, KpaTkuMm. Ha3zBanue
TaOIUIBI TIOMEIIAIOT HaJ TaOJIUIEH TOCie ee HoMepa uepe3 TUPE, C MPOMUCHONW OYyKBBI 0e3 ab3aIfHoro
OTCTYyTIA.

3arosioBkH rpad TaOIMIIBI BHITOJHSIOT C MPOMHUCHBIX OYKB, a MOA3arojoBKH — CO CTPOYHBIX, €CIIU
OHM COCTABJISIFOT OJHO IPEUIOKEHHUE C 3ar0JOBKOM, U C MPONMCHON — €CJIM OHU CaMOCTOSITENIbHbIE. B
KOHIIE 3arojoBKa M TOJ3arojIOBKa 3HAaKH TMpPENHHAHWS HE CTaBsSTCA. 3arojiOBKM YKa3bIBalOTCAd B
€IMHCTBEHHOM umciie. Jlomyckaercs mpuMeHsATh B Tabuuie pasmep mpudra 12 nr. JuaronansHoe
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JIeTICHHE TOJIOBKH TaOIMIBI HE OIycKaeTcs. Pa3MeniaroT 3aroloBKM TabaHIbI IO LIEHTPY OTHOCUTEIHHO
JIEBOT'0, TPaBOI'0, BEPXHETO U HUIKHETO TOJIEH, MEKCTPOUHBIN MHTEPBAI — OJMHAPHBIN.

Tabnuiy ¢ GOJBIINM KOJIMYECTBOM CTPOK JIOIYCKAETCS MEPEHOCUTHh Ha Jpyryro crpanuly. [lpu
MIEPEHOCe YacTU TaOJIMIBl HA APYIYI0 CTPAHUILy 3aroJOBOK MOMELIAIOT TOJBKO HEepes NEepBOil 4acThio
TaOJIMIIBI, HA/ APYTUMHU YacTSMH CrpaBa muiercs cioBo «lIpomomkenne» n yka3pIBaeTCs MOPSIKOBBIN
HoMep Tabnuisl, HartpuMmep: «IIpogomkenue Tadauust 1».

Ecnu cTpoxu u rpadsl TabauIbl BEIXOIAT 32 (hopMaT CTPAHMIBI, TO B IEPBOM Cllydae B KaxJIOi
YacTH TaOJIMIbl HOBTOPSETCS FOJIOBKA, BO BTOPOM Cilydae — OOKOBHK.

[Tpu OTCYTCTBUM OTAENBHBIX JaHHBIX B TAOJHIIE CIIEIyeT CTAaBUTh MPOYEPK (THUPE).

I'pady «Homep no nopsaky» B TaOiIMIly BKIIOYATh HE TOMyCKAeTCs.

Ecnu nudpossie 1aHHbIe B mpeenax rpadpl TaOIUIBI BRIPAXKEHBI B OTHUX eIUHHUIAX (HU3NIECKON
BEJIMYMHBI, TO OHM YKa3bIBAIOTCS B 3aroJIOBKE Kax10i rpadsl. BxirouaTs B Tabnuily oTIENbHYIO Tpady
«EIMHULBI U3MEPEHUID» HE TONYCKAETCS.

Jlis cOKpallleHusl TEKCTa 3aroJIOBKOB M IOJ3aroJIOBKOB I'pad OTHENbHbIE HMOHATUS 3aMEHSIOT
OYKBEHHBIMH OO0O3HAYEHUSMHU WU JPYTMMH OOO3HAYCHHSMH, €CIM OHHM IMOSICHEHbl B TEKCTE WU
IIPUBEJCHBI Ha WIIIIOCTpanusix, Hanpumep D — nuamerp, H — BoicoTa, L — niuna.

OO6o3HaueHue eAUHUIBI (PU3MUECKONW BEIMYMHBI, OOIIEH, IJIs BCEX JaHHBIX B KOJIOHKE/CTpPOKE,
ClIeIyeT BBIHOCUTD B 3ar0JIOBKU U MOA3ar0JIOBKH.

Tabnuupl MpPUMEHSIOT Ul JTy4miedl HarJsiIHOCTH M yJoOCTBa CpaBHEHHUS TOKa3aTened M, Kak
IIPAaBUIIO0, OQOPMIISIOTCS B COOTBETCTBHM C PUCYHKOM /.

Tabnuua . Jarononok  Tabmrusl
nHoMep.

Jaronopok

rpad

Tonoska
Moazareno-
BOK rpady

|| Crpoxn
(ropHsOn-

TATLHBC

PRI

Boxouuy I'pade  (xosowkn)
(IAFOIIOBKY CTPOK)

Pucynok 7 - [Ipumep odopmiieHns Tabausl

KonnyectBo mimmoctpanuii, nomemniaeMelx B TJI, NOMKHO OBITH JOCTaTOYHBIM JUISL PACKpPBITHS
conepxkanus. Wmmoctpanuu (4epTexu, rpauku, CXeMbl, KOMIBIOTEPHbIE pacleyaTKy, IUarpaMMBbl,
(OTOCHUMKHM W T.I.) CIEAYeT pacroyararb HEMNOCPEJICTBEHHO TIIOCIe TEKCTa, B KOTOPOM OHH
YIIOMUHAIOTCS BIIEPBEIE, WM HA CIEIYIOMIEH CTpaHUIIE.

Bce mnmocTpaiiuy MIMEHYIOTCS pPUCYHKaMH U HYMEpYIOTCSl apaOCKUMM LMdpamMu B Mpesienax BCero
T.

WnmocTpanuy Kakaoro NpuiiokeHus: 0003HaYaroT OTAEIbHON HyMepalel apadcKkumu nudpamu ¢
nobaBiieHreM riepes udpoit 0003HaAYCHUS TPUITOKEHUS.

Ha Bce nmoctparuu B TZI 10mKkHBI OBITH JaHbI CCHUIKH. IIpu cchliikax Ha WIUTIOCTpALMU CIeTyeT
MUCATh «... B COOTBETCTBUU C PUCYHKOM 2)» MJIM yKa3bIBaTh B CKOOKax (puc. 2).

WnmocTpanus pacronaraetcs Mo TEKCTy JOKYMEHTa, €ClIM OHa pa3MellaeTcss Ha Jucte gopmara
A4. Eciiu popmat mutroctpanuu 6ombiie A4, To ee clieayeT MoMemaTh B MpuiiokeHuu. Minmoctpanun
ClleyeT pa3MellaTh TaK, YTOObI MX MOXHO ObUIO paccMarpuBarh 0€3 MOBOPOTa JAOKYMEHTA HIIU C
ITOBOPOTOM IO 4acoBOM crpenke. [lepen mimmrocTpanuei U nociie Hee OCTABUTh OJIHY YHCTYIO CTPOKY.

WnmocTpanuu T0MKHBI UMETh HAUMEHOBAHUE U MOSICHUTENbHBIE JJaHHbIE (TOPUCYHOUHBINA TEKCT).
Pa3memaror mitrocTpalyio 1 HAaMMEHOBaHKE K Hel 1o LIeHTpY 0e3 a03alHoro oTCTyIa.

16



Ilpumep

[IpuBeneHre OTHOIIEHUI KO BTOPOW HOpMalbHOM (hopme 3akirouyaeTcsi B 00€CIeUeHUN TOJTHOM
(GYHKIIMOHATBFHON 3aBUCUMOCTH BCEX aTpPUOYTOB OT KIIIOYa 32 CUET pa3OueHus TaONUIbl Ha HECKOJBKO
Tabui (puc. 5).

Hucmasn cmpoka

(T

Wt

Pucynox 5 — Cxema 06a3bl JaHHBIX

Hucmasn cmpoka

@opmybl clieAyeT BBLACIATh U3 TEKCTa B OTACIbHYIO CTPOKY. BbIlle u Huke Kaxaoi (hopmyibl
VI ypaBHEHHUS JOJDKHO OBITh OCTABJICHO HE MEHEE OJJTHOW CBOOOHOMN CTPOKH.

@opMysIbl TOJKHBI TMPUBOAUTHCS B OOIIEM BHAE C pacHIM(PPOBKON BXOAAIIUX B HUX OYKBEHHBIX
3Ha4eHUH. ByKBBI T'pPEUYECKOro, JIATUHCKOTO aj(aBUTOB M LUQPHI CIEAYET BBIIOIHITH C ITOMOIIBIO
KOMITBIOTEPHOTO0 Habopa KypCHUBOM WM YEpPTEKHBIM MIPU(TOM, B COOTBETCTBUU C TpeOOBAHUSIMHU
crangaptoB ECKJI, BeicoTa OykB u nudp npu KoMIprOTepHOM Habope JoipKHA OBITh HA 2 NT OOJbIIE,
9YeM B OCHOBHOM TEKCTE paOOTHI.

Ecnu ypaBHeHue unu Gopmyiia He BMENIAeTCss B OJHY CTPOKY, TO OHO JIOJKHO OBITH MEpEeHECeHO
MOCJIe 3HaKa PAaBEHCTBA «=» WJIU MOCIIE 3HAKOB ILIIOC «1+», MHHYC «-», YMHOXKEHHUS «X», IETCHUS «:», WIH
JPYTUX MaTEeMaTHMYeCKHUX 3HAKOB, MPUYEM 3TOT 3HAK B Hayajle Cleayrouled cTpoku noBTopstoT. Ilpu
nepeHoce GopMyIibl Ha 3HaKe, CHMBOJIM3UPYIOIIEM ONEPAllUI0 YMHOKEHHUS, IPUMEHSIOT 3HAK «X».

[losicHeHne 3HAa4YEeHHsI CHMBOJIOB M YHCJIOBBIX K03(p(HIIMEHTOB, BXOIAMMX B (HOPMYITy, JTOIKHBI
ObITb TPUBEIEHbl HENOCPEJACTBEHHO Moja (opMynoi. 3HadeHHE KaxJ0ro CHMBOJIA JalOT B TOM
MOCJIEZIOBATENbHOCTH, B KaKol OHM mpuBelaeHbl B (opmyine. IlepBast crpoka pacmm@poBKH JOJKHA
HAUYMHATBCS CO CIIOBA «TJIe» Oe3 IBOETOUNS MOCIIE HETo.

DopmyJibl, CIEAYIONIME OJHA 3a IPYTO U HE pa3JeiIe€HHbIE TEKCTOM, OTACIISIOT 3alATOM.

@opmyIbl, 32 UCKIOYEHUEM INPHUBEACHHBIX B IIPWJIOKEHUH, JIOJDKHBI HyMEpPOBAaThCS B NpeAeiax
Bcero T/l apaOckumu nudpamu B KpyIiibIX CKOOKaxX B KpailHEM IIPaBOM IOJIO’KEHUU Ha CTPOKE.

@opMyiipl, MOMeENAaeMble B TNPUIOKEHUSAX, O003HAYaIOT OTAEIbHOM HyMmepauuel apaOCKuMHu
nudpamMu B TIpeAesiax KaKIO0TO TMPHUJIOKEHUS C J00aBiIeHUEM Iepes] Kakaoiu 1udpoit o003HaueHUs
npuioxenus, Harnpumep, ¢popmyna (B.1). Ccbuiku B TeKCTe Ha MOPSAIKOBbIE HOMepa (opMyl aalT B
CKOOKax.

6 CnucoK MCNOIb30BAHHBIX HCTOYHHKOB
CHHCcOK MCIOJIBb30BaHHBIX MCTOYHUKOB YKa3bIBA€TCSI B COOTBETCTBUH C JEHCTBYIOLIMMH HOPMaMH
JUISL HAYYHO - TEXHUYECKOM TUTEpaTyphl.
Ceenenus o kHUrax (y4eOHHMKH, COIPAaBOUYHUKHU M JIP.) JAOJDKHBI BKIHOYATh: (PaMHUIIUI0 M WHUIHAIIBI
aBTOpa, 3arjaBue KHUTH (0e3 KaBbIueK), TO/ U3/1aHus, 00BEM B CTpaHHIIax.

OCHOBHBIE HCTOYHHKH

1. Hamsu, D. I'. PazpaGoTtka OusHec-mpuioxxkenuit Ha miaardpopme «1C: Ilpenmpusitue»: yueOHOe
nocobue / D. I'. ansan. — Mocksa : UHOPA-M, 2023. — 305 c. + gomn. Matepuansl [DIeKTPOHHBII
pecypcl]. — (Cpennee npodeccuoHanbHOe oOpa3oBaHue). Pexum JOCTYyTIa:
https://znanium.ru/read?id=425798 (narta obparuenus 02.04.2024)

2. 3wvikos, C. B. OO0BEKTHO-OPHEHTHPOBAHHOE MPOrPAMMHUPOBAHHUE | YICOHHUK M MPAKTUKYM UIS BY30B /
C. B.3bikoB. — 2-¢ m3a.— MockBa: M3zmarensctBo IOpaiit, 2024. — 151 c.— (Beicuee
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10.

11.

obpazoBanue). — ISBN 978-5-534-16941-6. — Tekct : osnekrtpoHHbI // OOpazoBaTenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537385 (mara oopamenus: 02.04.2024).
Kymnabosa ®. T. CucremHoe nporpammupoBanue. Jlaboparopasie paboThl : yueOHoe mocooue / D.
T. XKyna6osa ; XXymabosa ®@. T. - Cankr-IlerepOypr : Jlanp, 2020. - 208 c. - Kaura u3 KoJUIEKITUN
Jlanp - Hudopmaruka. - URL: https://e.lanbook.com/book/140772. - URL.:
https://e.lanbook.com/img/cover/book/140772.jpg. - ISBN 978-5-8114-4666-7.
CokomnoBa Beponuka BaneppeBHa.  Pa3zpaboTka MOOMIIBHBIX MPUIIOKEHHUH : ydeOHOE rmocodue s
cno / CokxonoBa Beponuka BanepbeBna ; B. B. CokonoBa. - Mocksa : IOpaiit, 2023. - 160 c. -
(ITpodeccuonansuoe obpasoBanue). - URL: https://urait.ru/bcode/531931 (mata oOGpamicHus:
29.09.2023). - URL: https://urait.ru/bcode/531931. - URL: https://urait.ru/book/cover/92741AF4-
29E6-40E0-81A7-7TEADFEF3CE44. - ISBN 978-5-534-16868-6.
benyruna C. B. PazpaboTka mporpaMMHBIX MOAYJIEH MNPOTPAMMHOTO OOECTIEeYeHHS JUIS
KOMITbIOTEpHBIX cucTeM. [IpuknaaHoe mporpammupoBanune / C. B. benyruna ; benyruna C. B. -
Canxkr-IlerepOypr : Jlanp, 2020. - 312 c. - Kuura u3 xomwtekuuu Jlans - MupopmaTuka. - URL:
https://e.lanbook.com/book/133920. - URL.: https://e.lanbook.com/img/cover/book/133920.jpg. -
ISBN 978-5-8114-4496-0.
lNarapuna Jlapuca ['ennaabeBHa (MOCKOBCKHMI HHCTUTYT SJEKTPOHHON TEXHUKH). Bgenenne B
apXHUTEKTYpy MPOrpaMMHOro obecriedeHusi : YuebHoe mocobue / ['arapuna Jlapuca I'ennanpeBHa,
®enopoB Anekcelr Poanbaosuu, ®enopos Ilerp AnexceeBud ; MOCKOBCKUIT HHCTUTYT 3JE€KTPOHHOM
TexHuku. - 1. - MockBa : WM3marenbckuii Jlom "O®OPYM", 2023. - 320 c. - (Cpennee
npodeccuonanmbHoe obOpa3oBanue). - Cpennee npoq)GCCHOHaJn)Hoe obpazoBanme. - URL:
https://znanium.com/catalog/document?id=420612. URL.:
https://znanium.com/cover/1891/1891187.jpg. - ISBN 978-5-8199-0903-4. - ISBN 978-5-16-109077-
0. - ISBN 978-5-16-015696-5.
INarapuna Jlapuca I'enHaabeBHa (MOCKOBCKMIM MHCTUTYT 3JE€KTPOHHON TEXHUKH). Texnonorus
pa3paboTku mporpammHoro obecriedenust : YueOHoe mocoOue / ['arapuna Jlapuca ['eHHanbeBHa,
KoxopeBa Enena BuxropoBna, CumopoBa-Bucnanyn bemna JImutpueBHa ; MOCKOBCKUN WHCTUTYT
ANEKTPOHHON TEXHUKH; MOCKOBCKUI MHCTUTYT 3JIEKTPOHHOM TeXHUKH. - 1. - Mocksa : U3natenbckuit
Hom "®OPYM", 2023. - 400 c. - (Beiciiee oOpa3zoBanue: bakanaspuar). - BO - bakanaspuar. - URL:
https://znanium.com/catalog/document?id=424984. URL:
https://znanium.com/cover/1971/1971872.jpg. - ISBN 978-5-8199-0707- 8 - ISBN 978-5-16-104071-
3. - ISBN 978-5-16-013286-0.
I'munenko WMpuna I'ennanueBHa. TexHomorus pa3paOOTKU MPOrpaMMHOrO oOecrieueHus : yueOHoe
nocodue /s cno / 'nunenko Mpuna I'ennaguesna, [1ainoB ®enop denoposuy, Pegopos Amurtpuii
OpbeBuy ; U. I'. 'aupenxo, @. @. [MaBnos, [. 0. ®enopos. - Mocksa : IOpaiit, 2023. - 235 c. -
(ITpodeccuonanbHoe obpazoBanue). - URL: https://urait.ru/bcode/514591 (mata oOpamieHus:
29.09.2023). - URL: https://urait.ru/bcode/514591. - URL: https://urait.ru/book/cover/7A14383A-
F2C5-434E-AE47-5FE971DATDIE. - ISBN 978-5-534-05047-9.
Mapan M. M. Ilporpammuas umxkeHepus / M. M. Mapan ; Mapan M. M. - 3-e u3., ctep. - CaHKT-
IlerepOypr : Jlanwb, 2022. - 196 c. - Kuura un3 xomnekuuu Jlanp - Wudpopmaruka. - URL:
https://e.lanbook.com/book/189470. - URL: https://e.lanbook.com/img/cover/book/189470.jpg. -
ISBN 978-5-8114-9323-4.
®enoposa ['annna Hukonaesna (benebeeckuit Meauuunckuii komnemx). Pa3zpaboTka, BHeIpeHMe
U ajanTtanus MporpaMMHOrO OOecredeHus OTpaciieBOM HampaBlIeHHOCTH : Yd4eOHoe mocobue;
VYuebnoe mocodue / Penopona ['annna Hukonaesna ; benebeeckuit MeaumuHckuii koyuiemk. - 1. -
Mocksa : OO0 "KVYPC", 2023. - 336 c. - (Cpennee npodeccuoHanbHoe obpazoBanue). - Cpennee
npodeccronanbHoe obpasosanue. - URL: https://znanium.com/catalog/document?id=416358. - URL.:
https://znanium.com/cover/1896/1896457.jpg. - ISBN 978-5-906818-41-6. - ISBN 978-5-16-104356-
- ISBN 978-5-16-011876-5.
Kazapun Oner Bukroposuy. OcHOBBI MH()OPMAITMOHHON 6€30MaCHOCTH: HA/IeKHOCTh U O€30MaCHOCTb
IporpaMMHOTO o0ecnieuenus : yuebHoe nocodbue ans cno / Kazapun Oner Bukroposuy, Lyounckuit
Urops bopucosuu ; O. B. Kazapun, W. b. Illybunckwuii. - Mocksa : FOpaiit, 2023. - 342 c. -

18



https://urait.ru/bcode/537385
https://e.lanbook.com/img/cover/book/140772.jpg.%20-%20ISBN%20978-5-8114-4666-7

12.

13.

14.

(ITpoeccronanbnoe oOpazoBanue). - URL: https://urait.ru/bcode/518005 (mata oOpamieHus:
29.09.2023). - URL: https://urait.ru/bcode/518005. - URL.: https://urait.ru/book/cover/BA63C1DO-
FB5A-4BE3-9578-0BD7FF0149F4. - ISBN 978-5-534-10671-8.
CoseroB bopuc fAxosneBuu. baszpl manHbix : yueOHuk s cno / CoeroB bopuc SkomieBuy,
HexanoBckuit Bnagucnas Bnagumuposuy, Yeprosckoit Bnagumup Amutpuesuy ; b. S. Coseros, B.
B. IlexanoBckuii, B. JI. YeprtoBckoit. - 3-¢ um3a. - MockBa : IOpaiit, 2023. - 420 c. -
(ITpodeccronanproe obpazoBanue). - URL: https://urait.ru/bcode/514585 (mata oOpamieHus:
29.09.2023). - URL.: https://urait.ru/bcode/514585. - URL.: https://urait.ru/book/cover/D1FBC4A8-
D013-4B31-AED1-34947F8A4DSE. - ISBN 978-5-534-09324-7.
Hecrepor Cepreii AnexcannpoBud. ba3el gaHHBIX : y4eOHMK M NpakTHKym s crmo / Hecrtepos
Cepreii Anexcanaposud ; C. A. Hecrepos. - Mocksa : FOpaiir, 2023. - 230 c. - (IIpodeccuonanbaoe
obpaszoBanme). - URL: https://urait.ru/bcode/518507 (mara oOpamenus: 29.09.2023). - URL:
https://urait.ru/bcode/518507. - URL: https://urait.ru/book/cover/31BF9099-40B9-4C17-928B-
B3352625597A. - ISBN 978-5-534-11629-8.
Maptummn  Cepreii  AnarosnbeBuu (MHcTUTYT cCHcTeMHOro mnporpaMMmupoBaHust Poccuiickoi
akagemun Hayk). [IpoextupoBanue u peanuzanus 60a3 manusix B CYB/] MySQL ¢ ucnonb3oBanuem
MySQL Workbench : Meronst u cpencTtBa NpPOEKTHPOBAaHUS WH(MOPMAIMOHHBIX CHCTEM H
TexHonoruil. MTHCTpyMeHTanbHbIE CpelcTBa MH(OPMALIMOHHBIX CUCTEM. YueOHoe nmocodue; YuebHoe
nocodue / Maprumma Cepreii AnatonbeBnd, CumoHOB Biagumup JIpBoBHY, XpamdeHko Mapuna
BaneprbeBna ; IHCTUTYT cUCTEeMHOTO mporpammupoBanusi Poccuiickoit akanemun Hayk; Poccuiickuii
roCyJapCTBEHHBIN COIMANbHBIN YHUBEPCHUTET. - 1. - Mocksa : U3narensckuii Jom "®OPYM", 2023.
- 160 c. - (Cpennee npodeccronanbHoe oOpa3oBanue). - Cpennee npodeccuonaabHoe 00pa3oBaHue. -
URL: https://znanium.com/catalog/document?id=424789. - URL:
https://znanium.com/cover/1926/1926394.jpg. - ISBN 978-5-8199-0811-2. - ISBN 978-5-16-106960-
8. - ISBN 978-5-16-014145-9.

JlonoJIHUTEe/IbHbIE HCTOYHUKH

Kymckosa, 1. A. Ba3bl ganHbIX [DnekTpoHHbIH pecypce] : yuebnuk / U. A. KymckoBa. — Mockaa :
KuoPyc, 2020. — 400 ¢. — (mis ccy3oB). — ISBN 978-5-406-06107-7. — Pexum gocryma:
https://book.ru/book/930036 — 3arm. ¢ sxpaHa.

YeprkoBa, E. A. IIporpamMmMHas nHkeHepusa. BusyanpHOE MOJIEIMPOBAHME INPOTPAMMHBIX CHCTEM
[OnekTpoHHBIM pecypc] : yueOHHMK Ans cpenHero mpogeccuoHanbHOro obpaszoBanus / E. A.
YeprkoBa. — 2-¢ m3n., ucnp. u jpomn. — MockBa : M3marensctBo HOpaiit, 2019. — 147 c. —
(ITpoeccronanbnoe obpazoBanue). — ISBN  978-5-534-09823-5. — Pexum pocryna:
https://urait.ru/bcode/441255 — 3aru. ¢ skpaHa.

PynakoB, A. B. Texnomorusi pa3pa®OTKH NpPOrpaMMHBIX NPOAYKTOB [DJIEKTpOHHBINH pecypc] :
y4eOHUK JUIsl CTY/IEHTOB YUPEXACHUN cpeiHero npodeccuoHanbHoro oopasosanus / A. B. Pynakos. -
12-e u3n., crep. - Mocksa : M3natensckuit nentp "Axagemus”, 2019. - 208 c. - Pexxum nocrymna:
https://www.academia-moscow.ru/reader/?id=401005 . - ISBN 978-5-4468-7792-8

KyznenoB Amnekcanap CepreeBuu (Cubupckuii QenepaibHbIii yHUBEPCUTET). CucremHoe
nporpamMmmupoBanue : YueOHoe mocobue / KysuenoB Aunekcanap CepreeBud, SAxumor Ban
Anekcanaposuu, Ilepecynpko IlaBen BuxtopoBuu ; Cubupckuil denepanbHblii YHUBEPCUTET. -
Kpacnosipck : Cubupckuii penepanpabiii yausepcutet, 2018. - 170 c. - BO - bakanaspuar. - URL:
https://znanium.com/catalog/document?id=342172. - URL.:
https://znanium.com/cover/1032/1032183.jpg. - ISBN 978-5-7638-3885-5.

Hansn, 3. I'. OcHoBbI s13b1Ka iporpammupoBanus 1C 8.3 [DnekTpoHHEIH pecypc] : yueOHoe mocodue /
D. I'. Napsa. — Mocksa : By3oBckuit yueonuk: MHOPA-M, 2020. — 132 c. - Pexum gocryna:
https://new.znanium.com/read?id=333502 — 3ar1. ¢ ’kpaHa.

CokonoBa, B. B. BeruucioutenbHas TexHMKa M HH(OpMalMOHHBIE TexHONoruu. Pa3paborka
MOOWJIBHBIX NPUWIOKEHUH [DNeKTpoHHBIH pecypc] @ ydeOHoe mocoOue A MPUKIAJHOTO
OakanaBpuata / B. B. CoxomnoBa. — MockBa : M3parensctBo IOpaiir, 2019. — 175 c. —
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10.

11.

12.

13.

14.

15.

16.

(Yauepcutetst  Poccun). — ISBN 978-5-9916-6525-4. —  Pexum  gocryma:
https://urait.ru/bcode/433981 — 3ari. ¢ 3kpaHa.

Xopes, I1. b. O0beKTHO-OPUEHTUPOBAHHOE NPOTPaMMHUpPOBaHHUE ¢ npuMepamMu Ha C# [DneKTpOHHbIN
pecype] : yueb. mocodue / I1. b. XopeB. — Mocksa : ®OPYM : UH®PA-M, 2019. — 200 c¢. —
(Boiciiee obpasoBanue: bakanaBpuat). - Pexxum nocryma: https://new.znanium.com/read?id=339308
— 3arJL. ¢ ’KpaHa.

Yepnakos, 1. B. OcHOBBI porpaMMupoBaHust [ DIEKTPOHHBIA pecypc] : YIeOHHK M MPAKTUKYM IS
cpennero npodeccuoHanbHoro oopaszoBanus / U. B. UepnakoB. — Mocksa : M3natensctBo IOpaiit,
2019. — 219 c. — (Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-9916-9984-6. — Pexum
noctyna: https://urait.ru/bcode/436557 — 3aru. ¢ skpaHa.

®enoposa, I'. H. PazpaboTka, BHenpeHne M aganTanus MPOrpaMMHOIO OOeCHeueHHs! OTPacieBOi
HaIpaBJIEHHOCTH [DJEKTpOHHBIA pecypc| : ydeOHoe mocodme / I. H. denopoBa. — M. :KYPC :
NHOPA-M, 2019. — 336 c. (Cpennee IlpodeccuonansHoe OOpazoBanue). - Pexxum mocryma:
https://new.znanium.com/read?id=330691 — 3ari1. ¢ skpaHa.

Xopes, I1. b. O0beKTHO-OPUEHTHPOBAHHOE POTPaMMHUPOBaHUE ¢ IipuMepamu Ha C# [DIeKTpOHHbBIN
pecypc] : yuebnoe nocobue / I1. b. Xope. — Mocksa : ®OPYM : UHOPA-M, 2019. — 200 c. —
Pexxum noctyna: https://new.znanium.com/read?id=339308 — 3aru. ¢ skpaHa.

bapanosa, E. K. OcHoBbI nHbOpMaIimoHHoii 6e3omnacHoctu [DneKTpoHHbIil pecypce] : yueonuk / E. K.
bapanoBa, A. B. babGam. - MockBa : PUOP: HMH®OPA-M, 2019. - 202 c. - (Cpennee
npodeccuoHabHOe oOpa3oBanue). - Pexxurm moctyna: https://new.znanium.com/read?id=339532 —
3ari. ¢ ’KpaHa.

Kazapun, O. B. HagexxnocTh 1 6€301macHOCTh MPOrpaMMHOT0 o0ecrieueHus [ DIeKTPOHHBIH pecypce] :
yaeOHOe mocobme s OakanaBpuata W maructparypel / O. B. Kazapun, U. b. lllyOounckuii. —
Mocksa : U3natenbctBo FOpaiit, 2019. — 342 c. — (bakanasp u maructp. Mozayns). — ISBN 978-5-
534-05142-1. — Pexxum noctyna: https://www.urait.ru/bcode/441287 — 3aru. ¢ skpaHa.

larapuna, JI. I'. Pa3paboTka M 3KCIulyaTanuss aBTOMAaTU3HPOBAHHBIX WH(OPMALMOHHBIX CUCTEM
[DnexkTpoHHEIH pecypc] : yueb. mocobue / JI.I'. 'arapuna. — Mocksa : U]l «®OPYM» : UHOPA-M,
2019. — 384 c¢. — (Cpeanee mnpodeccuoHambHOoe oOpa3oBaHue). - Pexum nocryna:
https://new.znanium.com/read?id=333679 — 3ari1. ¢ sKpaHa.

MapxkuH, A. B. IIporpammupoBanue Ha SQL B 2 u. Yacte 1 [DnekTpoHHBIH pecypc] : yueOHUK U
MPaKTUKyM 11 By30B / A. B. Mapkun. — 2-e u3z., nepepab. u morn. — Mocksa : M3marenbeTBo
HOpaiit, 2019. — 403 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-12256-5. — Pexum
nocryma: https://urait.ru/bcode/447115 — 3ar. ¢ 3KpaHa.

MapxkuH, A. B. IlporpammupoBanure Ha SQL B 2 u. Yactb 2 [DaeKTpOHHBIN pecypc] : yueOHUK U
MPAKTUKYM JiJist By30B / A. B. Mapkun. — 2-e u3f., ucrp. u jgon. — Mocksa : M3garenscTBo FOpaiir,
2019. — 340 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-12258-9. — Pexum nocryna:
https://urait.ru/bcode/448191 — 3ari. ¢ 3kpaHa.

Maptumms, C. A. bassl nanHbIX. lIpaktnueckoe mpumenenune CYBJl SQL m NoSQL-tuna nms

MPOCKTUPOBAHUST MHPOPMAIIMOHHBIX CHUCTEM [DIEKTpOHHBIM pecypc| : yueb. mocobue / C. A.
Maprtumus, B. JI. Cumonos, M. B. Xpanuenko. — Mocksa : U] «POPYM» : THOPA-M, 2019. —
368 c. — (Beicmiee o0OpazoBaHue: bakamnaBpwuar). - Pexum JIOCTYyTIA:

https://new.znanium.com/read?id=333330 — 3ar. ¢ ’kpaHa.
HNHuTepHeT-pecypcnl

1. Uuryur HaumoHanbHbBIN OTKPBHITHIA yHUBEpCUTET Kypc OCHOBBI pa3pabOTKU MPUIIOKEHUM aiis
MOOMIIbHBIX YCTpoiicTB Ha rtarpopme Windows Phone

2. WuTtynT HanmoHanbHBIA OTKPBITEIA YHUBEPCUTET Kypc Accembiep B Linux mis mporpaMMHCTOB
Ha C https://www.intuit.ru/studies/courses/3537/779/info

3. Wutynt HammoHanmbHBIA OTKPBITBIA YHHBEpPCHTET Kypc OCHOBBI TECTHPOBAHHS IMPOTPAMMHOTO
obecneuenus https://www.intuit.ru/studies/professional_retraining/941/courses/48/info

4. Untyntr HanuoHanbHblii OTKpBITBIA yHuUBepcuTeT Kypc S3pik UML 2 B anamuze u
MIPOEKTUPOBAHUU MPOTPAMMHBIX CUCTEM U OM3HEC-TPOLEeCCOB [DNEeKTPOHHBIN pecypc]. — Pexum
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10.

noctymna: http://www.intuit.ru/studies/courses/480/336/info, cBoGomubiii.— 3ara. ¢ skpana. 3.
pyc.3.3 YuebHo-MeToanuecKkoe o0ecreueHrne CaMOCTOsITEIbHOM padOThl 00YJarOIIIXCSI

WuTynt HanmonanbHelid OTKPBITHINA yHUBEpCUTET Kype IIpoekTrnpoBanne nH(PpOpPMamOHHBIX
cucteM B Microsoft SQL Server 2008 u Visual Studio 2008 [DnexTponHblii pecypc]. — Pexxum
noctyna: http://www.intuit.ru/studies/courses/502/358/info, ceoGoHbINH.— 3ari. ¢ sKpaHa. 53. pyc.
NHTyur  —  HalMOHAIBHBIA  OTKPBITBIA ~ YHHBEPCHUTET. [OnexkTponnblii  pecypc].
AJIMUHUCTPUPOBAHUE MySQL — Pexum JIOCTyIA:
https://www.intuit.ru/studies/courses/989/165/info, cBo6oaHbIN. — 3ari1. ¢ 3KpaHa. 3. pyc.
WHTYUT — HalMOHANBHBIA OTKPBITHIA YHUBEPCUTET. [DNeKTpoHHBIH pecypc]. Paspaborka u

3amuTa 0a3  gmaHHeIX B Microsoft  SQL  Server 2005 - Pexumm  pmocryma:
https://www.intuit.ru/studies/courses/1141/263/info, cBo6oaHbBIIH. — 3ari. ¢ skpaHa. 3. pyc.
[IpakTtnueckoe BiageHue s3blIkoM  SQL.[OnekTtpoHHbi  pecypc]. — Pexum pocryna:

http://www.sgl-ex.ru, cBo6o1HBIN.— 3ariL. ¢ 3KpaHa. 3. pyc.

Nutyur HanuoHanbHbIA OTKPBITBIA YHUBEPCUTET Kypc MeTolbl M CpeACTBa HWHKEHEPUH
MIPOTPaMMHOI0 obecrnieueHus [D51eKTpOHHBII pecypel]. — Pexxum JIOCTYyTIa:
https://www.intuit.ru/studies/courses/2190/237/info, ceoGoaubIil.— 3ari. ¢ skpaHa. S3. pyc.
NuTynTt HanumoHaibHBIM OTKPBITBIA YHHBEpCHTET Kypc lIpomecchl ananmusa W ynpaBieHUs
puckamu B obrnactu T [DJ1eKTpOHHBIN pecypc]. - Pexum JocTyna:
https://www.intuit.ru/studies/courses/3506/748/info, cBoGoaHbIit.— 3ari. ¢ 3kpaHa. 53. pyc.

7 3ammTa KypcoBOro npoeKTa

B mpornecce moaroToBKH K 3aIIMTE CTYAEHT TOTOBUT JIOKian Ha 5-10 munyt. B noknmaze DOmKHO
OBITH PACKPBITO COJIEP>KaHUE KYPCOBOTO MPOEKTA, PACKPBITHI TVIABHBIE MOJIOKEHUSI, OOJbIIE MMTOJOBUHBI
JOKJIaa JOJDKHO OBITh TIOCBSIIICHO TMPAKTHMUYECKOW YacTH, 3aKaHYMBAETCS JOKJIaJ BBIBOJAMU U
MPEII0KEHUSIMHU.

3ammTa KypcoBOTO ITPOEKTA OCYIIECTBIISIETCS TIEpel KOMUCCUEHN, COCTOSIIEH U3 MPEnoaaBaTesei.

8 KpuTtepuu olleHKH KYpPCOBOI'0 MPOEKTA

KypcoBoii npoekT olieHnBaeTcs o NATHOAILHON CHCTEME.
Kputepusimu olieHKH KypCOBOTO MMPOEKTA MO MPOGECCUOHATBHOMY MO0 SIBIISIFOTCS:

KaueCTBO COJEpXKaHUs padoThl (AOoCTKeHHE CHOpPMYIHPOBAHHON IENM M peIIeHHEe 3aaad

WCCIEA0BAaHMS, MTOJHOTA PACKPBITUS TEMbI, CHCTEMHOCTh MOJX0/a, OTPAKEHUE YMEHUWU MCIOJIb30BaHUS
pa3IUYHBIX MCTOYHUKOB HA OCHOBE BCEBO3MOXKHBIX TOYEK 3PEHHSI MO Te€Me, HOPMATHBHO-TPABOBOM
nH(pOpMaIUY, apTyMEHTHPOBAHHOE 0OOCHOBAHHE BHIBOIOB U MPEIOKECHH );

coOnrofeHue rpaduka BhIIIOJIHEHUS KYpCOBOTO MPOEKTA;

000CHOBaHME aKTYaJIbHOCTH BBIOPAHHOW TEMBI;

COOTBETCTBHUE COJIEPKaHMsI BEHIOPAHHOH TeMe;

COOTBETCTBHUE COJIEPKaHMsI IVIaB U naparpadoB UX Ha3BaHMUIO;

JIOTUKA, TPaMOTHOCTb U CTUJIb U3JI0OKCHUA,

BHEIIHUH BUJI pabOTHI U ee 0(hopMIIeHUE, aKKYPaTHOCTb;

MMOJIOKHUTEIBHBIC CTOPOHBI, @ TAKXKC HEAOCTAaTKU B pa60Te;

co0ITI0JIeHHE 3aJaHHOTO 0ObeMa padoThI;

HAJIMYHE XOPOIIO CTPYKTYPHPOBAHHOTO TUIAHA, PACKPHIBAIOIIETO COIECPIKaHUE TEMBI KypCOBOTO

IIPOCKTA,

MPaBUJIBHOCTH O()OPMIICHHS CIIHCKA UCTIOIb30BAHHOM JINTEPATYPHI;
JIOCTaTOYHOCTb M HOBU3HA U3YYEHHOU JINTEPATYpHI;
OTBETHI Ha BOIIPOCHI NPHU MYOJINYHON 3a1uTe pabOTHI.

OHeHKa COTJIUYHO» BBICTABIISCTCA IMPH BBIIMOJIHCHUKW KYPCOBOI'O0 IMPOCKTa B IIOJIHOM oboneMme:

BBIIIOJIHCH aHAJIM3 W [OPCABApUTCIIbHAA 06pa60T1<a I/IH(I)OpMaI_II/II/I; HU3YUCHBI THUIIOBBIC PCHICHUS,
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000CHOBAHO M BBIOPaHO ONTHUMAJIBHOE pelIeHHUe; pa3padoTaHo W O(YOPMIIEHO TEXHHYECKOE 33a/1aHUC B
MIOJTHOM COOTBETCTBUH C PEKOMEHJAIMSIMHU CTaHIAPTOB; pPa3zeibl TEXHUYECKOTO 3aJaHHs H3JIOKCHBI
JOTMYHO ¥ TEXHUYECKM TPaMOTHO; MPOrpaMMHOE NPUJIOKEHHE pa3padoTaHO H  KOPPEKTHO
(GYHKIIMOHHPYET B IIOJIHOM COOTBETCTBHM C TEXHHMYECKMM 3aJlaHMEM B Cpe/e NMPOrpaMMHpPOBAHUS C
WCTOJIB30BAHUEM OTKPBITHIX OMOJIHOTEK; MPHUIOKEHHE MPEIBAPUTEIBHO CMOJCIUPOBAHO (IIPUMEHEHBI
OOBEKTHBIC MOJIENIN); KOA O(GOpMIIEH B COOTBETCTBHM CO CTaHAApTaMH KOAMPOBAHHMS; HHTEp(eiic
MOJIb30BaTeNsl pa3paboTaH M KOPPEKTHO (PYHKIMOHUPYET B MOJHOM COOTBETCTBHU C TEXHHYECKUM
3aaHueM; TPHIOKEHUE TIPEeIBAPUTEIbHO CMOJACIMPOBAHO (MPHUMEHEHbl OOBEKTHBIE MOJIENN);
UCTOJB30BaHbl aHUMANMOHHBIE d3((eKThl; koA o¢GOopMIEH B COOTBETCTBHHM CO CTaHAapTaMHu
KOJMPOBAHUSL.

O1eHKa «XOPOILI0» BBICTABISETCS MPHU BHIIOIHEHUH KYPCOBOTO NMPOEKTa B 00BbEMe: BBHIIIOJHEHA
npeaBapuTeNbHas 00paboTKa WH(OPMAIMK; W3y4YEeHBl THIIOBBIE DEHICHUS, BBIOPAHO ONTHMAJILHOE
pelieHue; pa3paboTaHo U OGOPMIICHO TEXHUYECKOE 3a/JlaHH€ B COOTBETCTBHM C PEKOMEHIAIMSIMU
CTaQH/IapTOB; pa3/eNbl TEXHUYECKOTO 33a/JaHMs H3JI0KEHBl JIOTUYHO W TPaMOTHO; BeO MpHUIIOKEHHE
pa3paboTaHo U paboTOCHOCOOHO B COOTBETCTBUH C TEXHHYECKUM 33JJaHHEM B Cpejie IPOrpaMMHUPOBAHUS
C HCIHOJB30BAaHHEM OTKPBITBIX OWOIMOTEK; TNPHIOKEHUE TIPEIBAPUTEIBHO CMOJCIMPOBAHO; KOJ
0o(hOopMIICH B COOTBETCTBHM CO CTaHJApTaMHU KOAMPOBAHHWSA; MHTEpQeic Moap30BaTens pa3paboTaH U
(GYHKIIMOHHPYET B COOTBETCTBHHM C TEXHMYECKUM 3aJaHUEM; NPWIOKEHHE IPEIBAPUTEIHHO
CMOJETMPOBAHO; WCIIONB30BaHbl AHMMALMOHHBIE A(PQEKTh; KOA o0¢GOpMIIEH B COOTBETCTBHH CO
CTaH/JapTaMH KOJIUPOBaHUs; pab0TOCIOCOOHOCTH IIPOBEPEHa.

OlleHKa «yIOBJIETBOPHUTEIBHO» BBICTABISCTCS IPH BBIIOJIHEHHA KypCOBOIO IIPOCKTa B
OCHOBHOM MpaBWJIFHO, HO 0€3 JOCTaTOYHO TIyOOKOW NpOopabOTKM HEKOTOPHIX Pa3/esIOB: YaCTUYHO
BBINIOJIHEHA TIpe/BapHUTeNbHAs 00pabdoTka MH(OpMAIMK, BBIIEICHBI OCHOBHBIE OOBEKTHI U aTPHOYTHI
NPAaKTUYECKH COOTBETCTBYIOIIME 3aJaHHIO; BBHIOPAHO OJHO pelieHue; pa3paboTaHo U OpOPMIICHO
TEXHUYECKOE 3aJ]aHHE B COOTBETCTBHH C PEKOMEHIALMSIMHU CTAHJIAPTOB; Pa3IeNIbl TEXHUUECKOTO 3a1aHuUs
U3JI0)KEHBI TPAMOTHO; BeO MPUIIOKEHHE pa3padoTaHo M pabOTOCIOCOOHO B COOTBETCTBHU C TEXHUYECKUM
3aJJaHHEeM B CpeJie MPOrPaMMHPOBAHUS C HCIOJIB30BAHUEM OTKPBITHIX OMOIMOTEK; KOJ O(pOpMIIeH C
HE3HAYUTENbHBIMHI OTKJIOHEHHUSMH OT CTaHAapTOB KOAWPOBAHMUS; HHTep(ElC MoIb30BaTels pa3padoTaH 1
(GYHKIMOHHUPYET; TPHJIOKEHHE NPEABAPUTEIFHO CMOAEITMPOBAHO; HCIOIB30BaHbl aHUMAIIMOHHEIE
3 deKThI; Koa 0hOpMIICH C HE3HAUYNTEIBHBIMU OTKJIIOHEHHSIMU OT CTaHJApTOB KOJMUPOBAHMUSL.

OrneHka «HEYI0BJIETBOPHUTEIbHOY» BBICTABISACTCS, KOTAA CTYISHT HE MOXKET 3alllUTUTh CBOU
pelIeHus, 10ImycKaeT TpyoObie (pakTHUecKre OMMOKH MPH OTBETaX Ha MOCTABJICHHBIC BOIIPOCHI I BOBCE
HE OTBEYACT HA HUX.

ITonoxurenpHast OICHKa BBICTABIACTCA B BCAOMOCTb H 3a4YCTHYIO KHUHIXKKY. CTYILCHT,
HOJ'Iy‘II/IBI_HI/Iﬁ HCYIOBJICTBOPUTCIIBHYIO OLCHKY, HOJIKCH I[Opa6OTaT]':> KprOBOfI IMPOCKT. B »>Tom ciIydae
CMCHA TCMbI HC JJOITYCKACTCs.

Ouenka ypoBHSI CHOPMHUPOBAHHOCTU TMPOQPECCHOHAIBHBIX M OOIIMX KOMIETEHIIUHA BO BpeEMSs
MOATOTOBKM M 3alllUTBl KYpPCOBOTO TMPOEKTa MO0 Mpo(ecCHOHATLHOMY MOJIYII0  OMpeaesieTcs
PYKOBOJHTENIEM 110 YHUBEPCATBHOMN IIKAJIE OIIEHKH 00Pa30BaTENbHBIX JTOCTHKEHHUH, KOTOPHIE BKIIOYAIOT
B ce0sl OCHOBHBIE TIOKA3aTENIN OIICHKH Pe3yJIbTaTOB
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OrneHka o0pa30BaTeIbHBIX TOCTHKCHUI 00yJaroIIerocs

Koo n
HanMMEHOBaHHE
KOMITIETCHILIUH

Kox u HanmenoBaunue OITIOP (ocHOBHBIX mOKa3arTenen
OLIEHKHU pe3yJIbTaTa)

Orienka (nonoxurenbHast — 1/
orpuriarensHas — 0)

Brinmonnenue
KII

3ammra
KII

Hurerpanbuas
onenka OITOP
Kak
pE3yJIbTaTOB
BBITIOJIHCHUS 1
samutel KI1T

IK.1.1

OITOP 1.1.1 PazpaboTka anroputMa mporpaMMHOTO
MOZYJISL B COOTBETCTBHY C TEXHUUSCKHUM 33IaHHEM

OITOP 1.1.2 Peamm3ars anropiutMa cpeicTBaMH
ABTOMATH3MPOBAHHOTO MPOCKTUPOBAHUS

OIIOP 1.1.3 OdopmiieHrE TOKyMEHTAIIUN HA
MIPOrpaMMHBIE CPEICTBA

IIK.1.2

OIIOP 1.2.1 Pa3paboTka Koaa IporpaMMHOTO MOAYJISl Ha
sI3bIKAX HU3KOT'O M BHICOKOTO YPOBHEMH

OIIOP 1.2.2 ITpuMeHeHUE TEXHOJIOTHH CTPYKTYPHOTO U
00BEKTHO-OPUEHTUPOBAHHOT'O POTPAMMHUPOBAHUS IPU
pa3paboTke Moyel

OIIOP 1.2.3 Co3nanue nporpaMmel 1o pa3padoTaHHOMY
AJITOPUTMY KaK OTIEJIbHBIA MOYJIb

IK.1.3

OIIOP 1.3.1 ITpumeHeHHEe HHCTPYMEHTAIBHBIX CPEICTB
OTJAJKH MPOTPAMMHOT0 00€CTIeYeHUS

OIIOP 1.3.2 Otnaznka nporpaMMHOIO MOAYJIA MO
OTIPEJICTICHHOMY CLIEHAPHIO

OIIOP 1.3.3 BrinosiHeHUE OTIAIKU IPOrPaMMbI HA YPOBHE
MOJyJIst

IK.1.4

OIIOP 1.4.1 [IpumeHeHHE UHCTPYMEHTAJIBHBIX CPEJICTB Ha
9Tale TECTUPOBAHMS NPOTPAaMMHOT0 00eCTIeICHUS

OIIOP 1.4.2 TecTtupoBaHue NPOrpaMMHOI0 MOAYJIS IO
OTIPEJICTICHHOMY CLIEHAPHIO

OIIOP 1.4.3 BrinosiHeHUE TECTUPOBAHUS IPOrPAMMBI Ha
YPOBHE MOJYJISt

IK.1.5

OITOP 1.5.1 [TpumeHeHNEe HHCTPYMEHTAIBHBIX CPEACTB IS
aHa/IM3a aaropuTMa

OIIOP 1.5.2 BrinonHenue oeHKH 3PPEKTUBHOCTH
POrpaMMHOTO KOJia

OITOP 1.5.3 PaboTa ¢ cucTteMoil KOHTPOJIsI BEpCH

IK.1.6

OITOP 1.6.1 ITpumeHeHHEe HHCTPYMEHTAIBHBIX CPEACTB IS
pa3paboTKK MOOMIIBHBIX IPUIIOKEHUS

OITOP 1.6.2 Bnanenaue API coBpeMeHHBIX MOOMITBHBIX
OIIEPAI[MOHHBIX CHCTEM

OITOP 1.6.3 Pa3paboTtka Ko/1a pOrpaMMHOTO MOYJIS JJIst
MOOMJIBHBIX TIaT(HopM

OK 01

OITOP 01.1 OmpenensieT mpoheCCHOHATBHYIO 33134y C
y4eTOM IPO(ECCHOHAIBHOTO U COIIMAIILHOTO KOHTEKCTa

OIIOP 01.3 CocraBnsieT miaH ASHCTBUN IS PEIICHUS
3a[a4, peaiu3yeT ero, B TOM YUCIIe C Y4ETOM
U3MEHSIOIINXCS YCIOBUM, U OLICHUBACT PE3yJIbTaThI
penreHus mpoeCCHOHATBHOI 3a1a4n

OIIOP 01.5 lemoHCTpHpYeT HaBBIKK pabOTHI B
podecCHOHANBHON M CMEXKHBIX cepax.

OK 02

OIIOP 02.1 Onpexensier 3aa4d ¥ UICTOYHUKH ITOMCKA B
3as1BJICHHBIX YCIOBUSIX

OIIOP 02.2 Ananu3upyeT U CTPYKTypUpPYyeT NOTYIaeMYI0
nHdopmanuio

OK 03

OIIOP 03.2 BrnageeT coBpeMEeHHOI Hay4yHOI
podeccHoHATLHON TEPMUHOJIOTHEH

OK 04

OITOP 04.2 B3anMoaeiCTBYeT ¢ KOJUIeTaMH,
PYKOBOJICTBOM, B X0Ji€ NPO(eCCHOHAIBHOM JIesITeNIbHOCTH
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OK 05 OIIOP 05.3 Ucnonp3yeT cTaHnapTHBIA HaOOp
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH Ui 0OMeHa
nHpOopManueit B mpoeCCHOHATBHON NesITeIbHOCTH

OK 06 OITOP 06.5 OmuceIBaeT CTPYKTYpy NpohecCHOHATEHON
JeATEIEHOCTH.
OK 07 OIIOP 07.1 OcyuiecTBisieT MpodecCHOHANTBEHYIO

JeATEILHOCTh B COOTBETCTBUH C HOPMaMH 9KOJIOTHYECKON
0e30I1acHOCTH, IPaBUJIAMH 10 OXpaHe TPpyla U TEXHUKE
6e30macHOCTH B MPO(heCcCHOHANBEHON JEeSITeIbHOCTH

OK 08 OITOP 08.3 [IpuMeHseT TeXHUKU MPOYUITAKTHKA
HepeHanpsHKeHUS B IPOeCcCHOHATIBHON IesTeNbHOCTH
OK 09 OITOP 09.1 OcymecTBisieT KOMMYHHKAIHIO (YCTHYIO H

MIICBMEHHYI0) Ha TOCYJAPCTBEHHOM M HHOCTPAHHOM SI3bIKE.

OITOP 09.2 [TepeBoant (co caoBapeM) TEKCTHI
npohecCHOHAILHON HAPABICHHOCTH.

OITOP 09.3 UzBnekaetr HEOOXOAUMYIO HHPOPMALIHIO 13
JIOKyMEHTAIMH 110 NPO(eCCHOHAIEHON TeMaTHKE.

% TOJIOKUTEJIHHBIX OLIEHOK

VY aauu BaM B pa3pabOTKe U 3alUTE KypCOBOTo MpoeKkTa!
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IIpunioxenune A
®opMa TUTYJIbHOIO JIKCTA

MuHHCTEepCTBO HAyKH U BhICIIero oopa3oBanus Poccuiickoit deneparumn
DenepanbHOE rOCYyIapCTBEHHOE OI0KETHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICIIIET0 00pa3oBaHus
«MarHuTOropCcKuil rocy1apCTBEHHbIA TEXHUYECKUN YHUBEPCUTET
nMm. I'.1. HocoBa»

MHoronpopuIbHBIA KOJIIEIK

TTIK

KYPCOBOM ITPOEKT
PACUETHO-MIOSICHUTEJIbHAS 3AITUCKA

o qucuurumae / MJIK

(ko m moaHOE HauMeHoBaHue aucuuInHb / MJIK)

Ha TeMy
(moIHOE HAaMMEHOBAHUE TEMBbI)
HcnonHurens: CTYACHT Kypca, rpymnmna
(®.1.0.)
PykoBonurens:
(®.N.0. nomxHOCTD, yu€Has CTENEHb, yYEHOE 3BaHHE)
PaGora gomymiena k 3ammuTte " " 20 1.
(moamuce)
Pabota 3amumniena " " 20 1. c olIcHKOH
(ouenka) (moamuce)

Marnuroropck, 20
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IIpuiaoxenune b
MuHHCTEpPCTBO HAYKHU U BhICIIEro oOpa3zoBanus Poccuiickoit denepanun
DenepanbHOE rOCYyIapCTBEHHOE OI0KETHOE 00Pa30BaTENIbHOE YUPEKICHUE
BBICIIIET0 00pa3oBaHus
«MarHuTOropcKuil rocy1apCTBEHHbI TEXHUYECKUN YHUBEPCUTET
nMm. I'.1. HocoBa»

MHoronpopuIbHBIA KOJIIEIK

KYPCOBOM ITPOEKT

Tema

Crynent

(haMuIUsT UMST OTYECTBO)

3ananue
HcxonHble JaHHbIE
CoctaB u cosepkaHue MPOEKTa,
Cpok cnaun: « » 202_r.
PykoBoaurens: /
« » 202_r.
3aaHue MOTyInII: /
« » 202 _r.

MarnauToropck, 20
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