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PEKOMEHJALMU 11O BBINTOJITHEHHUIO KYPCOBOI'O ITPOEKTA

1. IL.1aH BBINIOJIHEHH S IIPOEKTA

[Iporiecc BBITIOJIHEHUSI KYPCOBOTO MPOECKTAa MOKHO YCIOBHO Pa3OUTh Ha TaKue
STAITbI:

1. O3HakoMJieHHE C OCHOBHBIMU TOHSATHUSMH, BXOASAIIMMU B (DOPMYITHUPOBKY
TEMbI KypCOBOT'O ITPOEKTA.

2. IloctaHoBKa pemaeMoil 3a1auu.

3. O0630p BO3MOKHBIX METOJIOB PEIICHUS TOCTaBJICHHON 3a1a4¥, 000CHOBaHHUE
Y CHCTEMaTH3alus, T.€. KpaTKOE MOSCHEHUE METO/a PEIICHUS 3a1auu. Ecii ucnosb-
30BaHHE METOJAa ONpPECICHO 3aJaHuEeM Ha MPOCKTUPOBAaHHE, TO OOOCHOBaHWE HE
BBITTOJTHSICTCS.

4. Pemrenue 3amaun Ha OBM, B ToM gucie:
pa3paboTKa CTPYKTYPHOM CXEMBI aITOPUTMA pPEIICHUS 3a]a4H;
COCTaBJICHUE CIMCKA UJICHTU(HUKATOPOB;
HalMCaHUe POTPaMMBbI Ha SI3bIKE TPOTPAMMUPOBAHUSI;

e omiIaaka nporpammsel st DBM, BkiItouas BBINOJHEHUE TECTOBOW 3aj]laud
(KOHTPOJIBHOTO BapHaHTA).

5. AHanu3 pe3yiabTaToB PEUICHUS.

6. @opMyIMpOBKa BBIBOJOB

7. Odopmienue OTYETHBIX JOKYMEHTOB KYpPCOBOTO MPOEKTa M MOJATOTOBKA K
ero 3aIuTe.

[Ipy MmIaHUPOBAHUU CAMOCTOSTEIBHOW PabOTHl PEKOMEHIYETCS BOCHOJIb30-
BaThCS JAHHBIMU O IPUMEPHOM TPYJTOEMKOCTH YKa3aHHBIX ATaIloB (Ta0IuIa).

Howmep stama 1 2 3 4 5 6 7
Tpynoemkocts, % 3...5 15 5 45...50 | 5...10 5...10 | 20...30

Crnenyer MOMHUTB, YTO HU3-32 HEJOCTATOYHOTO OMbITa PabOThl CTYIEHTA C
OBM no 70...90% Bpemenu stana 4 («Pemenue 3agaun Ha D9BM») MOXKET 3aHSITh
OTJIaJIKa IporpamMMmsl uist OBM.

2. C 4yero HAaYMHATL?

[TonyuyuB 3ajaHue Ha KypcOBOE€ MPOECKTUPOBAHME, CTYACHT YAaCTO B TEUCHHUE
HECKOJIBKUX HEJNIEJb HE MOXET €ro OCMBICIUTh. [IpOMCXOIUT 3TO U3-3a OTCYTCTBHUS
JOCTAaTOYHOTO0 O00be€Ma 3HAHUM IO TeME KypCOBOTO MpoekTa. Bo MHOrumx ciyyasx
CTYJIEHT HE3HAKOM JJa)Ke C TEPMHUHAMH U MOHSATUSMU, BXOJIAIUMU B GOPMYITUPOBKY
TE€MbI KypCOBOTO MpoekTa. [103ToMy y CTYJI€HTOB, MOTYYMBIIMX 3aJlaHUE HA KypCO-
BOE MPOEKTUPOBAHUE, HEPEIKO BO3HUKAET BOIIPOC: C YEr0 HAYUHATH?

Pexomennyercst noctynare Tak. He BHHKas OKa B MCXOJHBIE TAHHBIE KypCO-
BOT'O IIPOEKTA, IO JUTEPATYPHBIM MCTOYHHKAM O3HAKOMUTBHCSA C TEPMUHAMM U TOHS-
TUSIMH, IPUCYTCTBYIOIIKUMHU B (popMyarpoBKke TeMbl. Jlaniee cieayeT JeTalbHO BbIsC-
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HUTh (PU3NYECKUIA CMBICIT OCHOBHBIX TOHSITHH, UX BIUSHUE HAa (QYyHKIIMOHUPOBAHHE
O0BEKTOB WMJIU TPOIIECCOB, MOMBITAThCA Pa3o0paThCs ¢ TeMU (haKTOpaMu, KOTOpHIE
OKa3bIBAIOT BIMSHUE HAa MHTEPECYIOIINE XapaKTEPUCTUKH (ITOKa3aTeNn) 00BhEKTa WU
npouecca. BospMem, k npumepy, teMy Ne 10 «OneHka napameTpuyecKon HaJIeKHO-
ctu POY ¢ ucnonp3oBannem MoaenupoBaHus Ha OBM mocTeneHHBIX OTKa30B 3Jie-
MEHTOB». BHauane HeoOXOIUMO O3HAKOMHTHCS C MOHATHEM Oe30TkazHocTH POV,
YTOYHUTh, KaKhe€ IMOKa3aTeJId MCIOJIb3YIOTCS I KOJIMYECTBEHHOTO ONMUCaHus 0e3-
OTKa3HOCTH Kak cocTaBisitonieil HaaéxHoctu POY. 3arem HeoOxonuMo pazodpatbes,
YTO TaKOE MOCTENEHHBIE OTKa3bl, KAK OHM MPOSIBISIOTCA W KaKOBO MX BIIUSHHE Ha
oe3otkazHocth POY. [lanee ciemyeT BBISCHUTH NPUUMHBI ((aKTOPBI), 00YCIOBIH-
BAOILME TOSIBICHUE INOCTENEHHBIX OTKa30B. Ilociie 3TOro yxe MOXHO NEpPENTH K
pPacCMOTPEHUIO METOJOB aHAIU3a U MOJICJIUPOBAHHSL.

Wrak, Koraa OCHOBHbIE OHATHUS IO TEME KypCOBOI'O IIPOEKTa YCBOEHBI, ONpe-
JIENeHBl BUSIONME (AaKTOPhl M BBIICHEHO WX 3HAYCHHE IS (PYHKITMOHUPOBAHMUS
KOHCTPYKLMU WM MPOLECCA, MOKHO NEPEXOAUTH K PACCMOTPEHUIO METOJIOB aHAIU3a
HMHTEPECYIOIINX XapaKTepUCTHUK (moka3aresneii). Ecnu o6mias MeTouka onpeaesieHus
XapaKTEPUCTHK OCMBICIEHA, TO MOXHO BBINOIHATH cienytomui stan: «llocranoBka
pelaeMon 3agaum.

3. IlocTaHoBKA 3a1a4n

DTOT 3Tan SBIAETCSA JOCTATOYHO BaKHBIM. OT yJIa4HOM MOCTAHOBKHU 3aJla4d U
e€ MPaBUJIBHOTO MOHMMAHMUSI BO MHOT'OM 3aBUCHUT YCHEX HAIbHEUIIEro BBITTOIHECHUS
KypCOBOTO TpoekTa. HenpaBuiabHas WM HEKOPPEKTHAs MOCTAHOBKA 33/1a4M YpeBaTa
TEM, YTO CTYJICHT MOJXKET 3aTPaTUTh MHOT'O BPEMEHH BITYCTYIO H3-3a TOTO, YTO JIMOO
€ro JajbHEHIe ACHCTBUS MPUHIMITHAIIEHO HEBEPHBI, TUO0 MM JEAeTCs TOIBITKA
pelieHus 3aa4i He TEM METOJI0OM, KOTOPBIN yKa3aH B (POPMYJIUPOBKE TEMBI IPOCKTA.

ITocTtanoBka 3aaun OOBIYHO BKJIIOYAET:

® OIIPE/ICIICHUE MCXOJIHBIX JTaHHBIX, HEOOXOIUMBIX JIJIsi PEIICHUS paccMaTpu-
BacMOM 3a/1auu;

® yTOYHEHME (KOHKPETU3ALMIO) ToKa3aTeslel, XapaKTePUCTUK, KOTOPbIE JOJIK-
HBI OBITH IMOJYYCHBI B pE3yJIbTaTE PEIICHUS JaHHOM 3a/1auu;

¢ (OpMYJIMPOBKY peIIaeMoil 3a1a4u.

Onpeoenenue ucxo0HblX OAHHBIX

[Tpn npoekTupoBaHUM KOHCTPYKLUMNA U TEXHOJIOTMH u3rotoBienus POV cme-
[UATKUCTBI, KaK MPAaBWIJIO, CTAJKUBAIOTCA C HEXBATKOW MCXOJHBIX JaHHBIX. B TO ke
BpEMsI HEKOTOPBIE MCXOJHBIE JaHHbIE MOTYT OKa3aTbCid HEBOCTpeOOBaHHBIMU. O0b-
SCHSIETCSI TO TEM, UYTO MCXOJHBIC JaHHBIE OOBIYHO 33JAI0TCA C MO3UIIMNA 3aKa34MKa,
KOTOPBIN yKa3bIiBaeT o01ue TpeOOBaHUS U LEJIU U T€ JaHHBIC, KOTOPHIC IS HETO
BAKHBI B NIEPBYIO o4epenb. OnpeneneHne HeI0CTaMMX (ISl MPOEKTUPOBaHUs) UC-
XOJIHBIX JAHHBIX JIOXKUTCS HA MJICYU TPOCKTUPOBIIUKOB.

B 3amanusix Ha KypcoBO€ MPOECKTUPOBAHUE XAPAKTEP UCXOJHBIX JAHHBIX MPU-
OJIJKEH K pEeaIbHbIM CUTYAIIUSIM, T.€. HE BCE UCXOJIHbIC JAaHHbIC, HEOOXOAUMBIE JIS
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peLIeHHs 3a/1a4M, BKIIFOUEHBI B 33JJaHUE, & HEKOTOPBIE U3 HUX 33/1aHbl B HESIBHOM BH-
ne. Hanpumep, 11 OLIEHKM TOYHOCTH BBIXOJHOTO napamerpa POY merogom MonTe-
Kapno Heo0X0auMo 3HaTh OCHOBHbBIE KOJMYECTBEHHbIE XAPAKTEPUCTUKHU MapameTpa
AJIEMEHTA: MaTeMaTUYECKOe OKHuaaHue (0003HAUMM Kak m) U CpeAHee KBajapaTuye-
CKO€ OTKJIOHEHHE (0003HAUMM KaK 0). DTU XapaKTEPUCTUKHU B UCXOJHBIX JAHHBIX HE
3a/1aHbl, HO yKa3aHbl THII 3JIEMEHTA, HOMHUHAIBHOE 3HAYEHUE MapameTpa U AOIYCK.
CrnenoBarenbHO, KOJTMYECTBEHHBIE XapAaKTEPUCTUKH M U ¢ TIapaMeTpa AJIEMEHTa MO-
I'YT OBITh (XOTs OBl IPUMEPHO) MOJYYCHBI ITyTEM aHAIH3A.

Wnn xe eme npumep. B 3agaHusx mo orneHKe TOYHOCTH U CTaOMIIBHOCTH BbI-
XOJIHBIX IMApaMeTPOB KOHCTPYKIUN PDY 3amaHbl TUIBI 371€MEHTOB, HOMUHAJIbHBIE
3HAYEHHUs [apaMeTpoB, JOIYCKH Ha NapaMmeTpbl. 3aKOHBI K€ pacIlpeesIeHHsl rapa-
METPOB ¥ MHGOPMAIIHS O TEMIIEPATYPHBIX KOIPDUIIMEHTAX apaMeTPOB, a TAKKE KO-
a¢purieHTax cTapeHus B 3aJJaHUSIX B OCHOBHOM OTCYTCTBYIOT. OTHAKO 3TH JaHHBIE
MOTYT OBITh IOJIy4EHbl HAa OCHOBE aHaiM3a. B 4acTHOCTH, 3aKOHBI paclpeiesIeHUs
apamMeTPOB MOTYT ObITh BEIOPAaHbI UCXO/S U3 BUJOB AJIEMEHTOB U IIUPUHBI TOJIS J10-
nycka, a uHpopMalys 0 TeMIepaTypHbIX Koddduimentax u kodppuuuentax crape-
HUS TIOJIydeHa M3 HOpMAaTUBHO-TexHUYeckoi nokymentauuu (HTJl) Ha yka3aHHbIe
Tunsl 31eMeHToB. B xauectBe HT/] Ha snemenTsl MoryT paccmarpuBatbest ' OCTHl,
texHuueckue yciosus (TY), macnopra, 3TUKETKH, CpaBOYHUKM U T.1. Ha otnemns-
HBIE THUIIBI JIEMEHTOB B 3aJlaHUSIX HE YKa3aHbl 1aK€ HOMUHAJIbHBIC 3HAYECHUS U J10-
MyCKW Ha mapaMeTpbl. Ho 3aTO yKa3bIBatOTCSl TUIIBI DJIEMEHTOB, HAIPUMEDP CTAOMIIH-
tporn KC139A. A HyxHbIE JUIsl pacueTa JaHHbIE MOTYT OBITh B3ATHI U3 CIPABOYHU-
KOB, T.€. HCXO/IHbIE JaHHbIE, IO CYTH, 33JJaHbl B HESIBHOM BH/IE€ TUIIOM 3JIEMEHTA.

[TosryyeHre HEIOCTArOUIMX MCXOJHBIX JaHHBIX - JOCTaTOYHO OTBETCTBEHHBIM
MOMEHT. VcKa)keHHe 3TUX JaHHBIX MOYKET CYLIECTBEHHO OTPAa3UThCS HAa KOHEUYHBIX
pe3yibTaTax U BIOCJIECICTBUU MPUBEIAET K HEOOXOIMMOCTH CYLIECTBEHHOH 10paboT-
KM KypCOBOT'O IIPOEKTA.

OnpeneneHue UCXOAHBIX JAaHHBIX PEKOMEHIYETCsl BECTU B TaKOW MOCIEA0Ba-
TEIbHOCTHU:

® COpPUEHTHUPOBATHCS B METOJIC PEUICHUS 3aJa4H;

® COCTaBUTh NMEPEUYCHb UCXOAHBIX JAHHBIX, HEOOXOAUMBIX JJISl PEIICHUs pac-
CMaTPHUBAEMOM 3a7]a4M, ¥ IOMETUTH T€ TaHHbBIE, KOTOPBIE OTCYTCTBYIOT B 33JJaHUU;

® OTCYTCTBYIOIIME UCXOJHbIE JaHHbIE pa3OUTh HA JBE IPYIIIbI: T€, KOTOPHIE
MOTYT OBITh OIIPENIEIEHBI 10 CIIPABOYHHUKAM, U T€, KOTOPBIE TOJKHBI OBITH MOTYYEHBI
MyTEM aHaJIM3a WK ke C MOMOUIbIO MOBEPOUYHBIX PACUYETOB;

® ISl K&KJOM IPYIIIbI MONBITATHCS MOJIYYUTh HEOOXOAUMbBIE UCXOHBIEC JaH-
HBIE.

Ecnu cnpaBouHble JaHHBIE Ha KaKOW-TMOO 3JIEMEHT OTCYTCTBYIOT B CIEIMa-
JM3UPOBAHHON JTabopaTopuu yHUBEpcUTeTa (KaOWHEeTe CTaHAapTU3AINH), TO JOIYyC-
TUMO BOCIOJIB30BaThCsl CIIPAaBOYHBIMU JAHHBIMM Ha 3JIEMEHTHI, aHAJOTMYHBIE pac-
cmarpuBaeMoMmy. llpu3znakoMm aHanoruu (OJIM30CTH) JIEMEHTOB MOXKET OBITh UJCH-
TUYHOCTh KOHCTPYKTOPCKO-TEXHOJIOTMYECKUX MPU3HAKOB: MAaTEPUAIIOB, TEXHOJIOTHH
U3TrOTOBJICHHUS, TUIIOpAa3MeEpa U T. 11

[Ipn ycTaHOBIEHUM 3aKOHOB pAaCIpElesIeHHs] MapaMeTpa TaKHX 3JIEMEHTOB,
KaK pe3UCTOPBl U KOHAEHCATOPhI, HEOOXOAUMO Cpa3y MOMbITATHCS BBISICHUTh, KAKUM
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o0pa3zoM ObLiIa MoJay4YyeHa NapTHsl 3JIEMEHTOB C JAHHBIM JIOIYCKOM IapaMeTpa: ecTe-
CTBEHHBIM XOJIOM T€XHOJOTHYECKOTO MPOIIecca WK K€ IMTyTeM 0TOopa 0osiee TOUHBIX
aneMeHTOB. JlJisi 0TOOpaHHBIX 3JIEMEHTOB B OOJIBIIMHCTBE CIIy4aeB ONpaBJaHa TUII0-
T€3a 0 paBHOMEpHOU mojaenu. Eciu oT60p HE MPOU3BOJUICS, TO CJIEAYET MOMHUTD,
YTO B KOHCTpyupoBaHuu U TexHonorun POC npumepno B 95% ciyuaeB mapameTpsl
pacnpeziesieHbl 110 3aKOHaM, OJIM3KUM K HOPMaJIbHOMY, U, CJIEJIOBATEIbHO, ONpaBIaHa
TUIIOTE3a 0 HOpMaIbHOU Mozenu. OHAKO €CJIM UMEIOTCSI COMHEHHUS B CIIPaBEIJIMBO-
CTH TMIIOTE3bl O HOPMAJIBHOM MOJEINH, TO CIEAYET BCE-TAKU MOJIb30BATHCS THIIOTE30M
O PaBHOMEPHOI MOJENH, T.K. OHa OTPAXKAET MPAKTUYECKU XYIIIMH ciydyall ¢ TOUKU
3peHus pa3dpoca napaMeTpos.

ITpy BO3ZHMKHOBEHUU 3aTPYJHEHUI B ONpPEAECIICHUH HEJOCTAIOIINX HCXOIHBIX
JAHHBIX PEKOMEHJYeTcsl He 00palaThes cpa3y K MPEenoJaBaTellio, a elle pa3 OCMbIC-
JUTh PEIaeMyI0 3aJa4y U NOMNbITaThCA CAMOMY HAWTH BBIXOJ M3 CO3JABIIETO IOJIO-
xeHust. Takol MOoJXo/a CIOCOOCTBYET Pa3BUTHIO JIOTMKH MBIIUICHUS, IPUBUBAET Ha-
BBIKHA CAMOCTOSITEJIBHOIO PEIIEHUS] MHKEHEPHBIX 3a1a4.

Ymounenue evixoonwvix pe3yiomamos

KOHKpeTHbIE XapaKTEepUCTUKU U ITOKA3aTelH, MTOAJIEKAIINE ONPEACICHHIO, MO-
ryT ObITh yKa3aHbl B 3a/laHUU Ha MPOEKTHpOBaHUE. B Apyrux ciydyasx oHU JTOJIKHBI
OBITh YTOUHEHBI HA OCHOBE aHaIn3a (JOPMYIMPOBKU TEMBI KypCOBOI'O ITPOEKTA C yue-
TOM CYIIHOCTH CBOMCTB, KOJWYECTBEHHBIMH XapaKTEPUCTUKAMM KOTOPBIX MHTEpeE-
cytorcsi. Hanpumep, ecim TemMoil KypcoBoro npoekra sBisiercsi « OlleHKa TOYHOCTH
BBIXO/IHOTO IMapameTpa...», TO He0OX0IUMO pa300paTbcs, KAKUMU KOJUYECTBEHHBI-
MU [TOKa3aTeIsIMU MOKET OBbITh ONKCaHA TOYHOCTh KaK CBOMCTBO, a 3aTE€M YTOYHHTb,
KaKHe U3 3TUX MOKazareie OyayT OnpeaesiThes B MPoLecce MPOSKTUPOBAHUS.

Ecnn Tembl KypCOBBIX IPOEKTOB INPEIyCMAaTPUBAIOT NOJIYYEHHE ITOKA3aTeIen
0€30TKa3HOCTH, TO HEOOXOAMMO BBISICHUTH, KaKHUE€ M3 INOKa3aTesed SBISIOTCS BaX-
HeHImMMH AJia paccMmarpuBaeMoro POV, u nanee caenars BbIOOp TE€X, KOTOpPbIE OYayT
OIIPEAEIATHCSA IPU NMPOCKTUPOBAHUU C YUETOM XapAKTEPa UCXOAHBIX JAHHBIX, 3a/1aH-
HBIX B 33JJaHUU U IIOJIyYEHHBIX Ha JTaIle IOCTAHOBKHM 3aJ1auH.

Dopmynupoeka 3adauu

B HesBHOM Buze dopMmynaupoBKa 3adadd mpeaorpeaesieHa (hopMyIupOBKOM
TEeMbI KypCcOBOTO mpoekTa. OaHaKo Mociae TOTro, Kak OMpeeleHbl UCXOIHbBIC JTaHHBIC
¥ YTOYHEHBI T€ MMOKA3aTEeIH, KOTOPbIe OYIyT OMpeNesaThCs, TOCTAHOBKA 3a7a4d MO-
KeT ObITh chopMyTpOBaHa 00Jiee TOUHO U KOHKPETHO.

4. Bb100op 1 000CHOBaHME MeTO/IA PelleHUs 3a1a4u

Ecnu meron pemienus 3amauu onpejeneH (GopMyJIHUPOBKONH TEMbI KypCOBOIO
MPOEKTa, TO CTYJICHTOM JIOJKHA OBITh BBIMOJHEHA CHUCTEMaTH3allusl 3TOTO METOJa.
CucremaTu3anus BKIIOYACT:

e ormpejeacHrue 00JIaCTH IPEUMYIIIECTBEHHOTO UCIIOJIB30BaHMS METO/Ia;
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® BBISICHEHHE XapaKTepa, 00bEMa U MOTHOTHI TPEOYEMBIX UCXOHBIX IaHHBIX;

® YTOYHEHHE BHUJA MOJYYaEMBbIX BBIXOJHBIX PE3YJIbTATOB;

e 3anuch GOpMyJ, MATEMATHUECKUX BBIPAKECHHM, UCIIONB3YEMBIX IS pacyé-
Ta WY BBINOJHEHHS MOACIMPOBAHUS U ONPEIECICHUS UHTEPECYIOIIUX MTOKa3aTeleH,
XapaKTEPUCTHK;

® [IEPEUUCIICHHE IOCTOMHCTB U HEOCTATKOB METO/IA.

Ecnu merton pemieHus 3a7auu He ykazaH B (DOPMYJIMPOBKE TEMbl KYypCOBOIO
MIPOEKTa, TO €ro He0OXOAUMO BHIOpATh U 00OCHOBATH ATOT BhIOOpP. [Ipu BrIOOpE Me-
TOJa PEIICHUs 3aJa4l HEOOXOJUMO B MEPBYIO OYEpE/]b MPUHATH BO BHUMaHUE Clie-
JyIOIIHe 0OCTOSITeNIbCTBA:

e xapaktep (00bEM, MOTHOTA) TPEOYyEMBIX UCXOIHBIX JTAHHBIX;

® TOYHOCTbH MOJIYYaeMbIX BBIXOJIHBIX PE3YIbTATOB;

® TMPOCTOTA;

® BO3MOXHOCTb aJrOPUTMH3ALNUN U IpuMeHEHUsI DBM;

® JIIMTEIbHOCTh MPOLEAYPhl IPUMEHEHHS] METOJA JJIsl PELICHUS] TOCTaBJICH-
HOW 33/1a4M.

[Ipennourenue cieayer OTAaBaTh TEM METOAaM, KOTOPhIE MO3BOJISIIOT IMOJY-
YUTh JIOCTATOYHYI0 TOYHOCTh PEIICHUS U JIeTYe MOAMAIOTCS aJITOPUTMU3AIUU TMPU
peanuzanuu ux Ha OBM.

5. Penrenue 3agaumn

[Tpu onmcanum 3TOrO 3Tana HEOOXOAUMO cpa3y yKas3aTb, YTO PELIAIOCH C IO-
Mouipto OBM: 3aiaya B 11eJI0M WM ke €€ 4acTh. Eciau ¢ momoibio OBM pemieHa
4acTh 3a/1a4M, TO 3TO PEIIEHUE JOJKHO OBbITh JIOTMUECKU YBA3aHO C OCTAJIbHBIMU CO-
CTaBHBIMHM 4YacTsMH pemaeMol 3anauu. IIpu onmcanum pemenus 3agaun Ha OBM
HEO0OXOIMMO PYKOBOJCTBOBATHCS TPEOOBAHUSAMU, MPUBEAEHHBIMU B «OCHOBHBIX
TPEGOBAHUSX, MMPEABABJISEMBIX K KYPCOBOMY IPOEKTY» (pyOpuka 3.
Onucanue pewienus 3a0au, 6bINOIHEHHBIX ¢ npumenenuem IBM).

[Ipu pemennn 3amay Ha OBM CTy€HTBI HEPEAKO CTAIKUBAOTCA C TAKUMU CH-
tTyauusamu. Hammcana nporpamma Ha 9BM. Ilocne HaGopa nmporpaMMbl ¢ OMOIIBIO
KJIaBUATYphl M 3aIllyCKa €€ JUIsl BBIMOJIHEHHsS BBISBISIIOTCS T€ WM WHBIE OIIMOKH.
OmubKu ycTpaHsOTCS, U 3allyCK MPOrpaMMbl OCYILIECTBIIAETCS BHOBb. BhISBIIsIOTCS
HoBbIe omnOKku. [Tpouecc ornaaku npogomxaercs. Ho BoT, HakoHell, HACTYMaeT Mo-
MEHT, Korjaa omuOok yxe HeT. CTyIeHT noisiydyaeT peuieHue. OIHAKO pe3yJIbTaThl
pelIeHUs] YIUBISIOT, UM TPYJIHO MHOTJA JaTh Jake (PU3NYECKYH0 MHTEPIPETALHIO.
[TpouzoiTi 3TO MOXET 1Mo ABYyM HIpuuuHaMm. JInbGo Obuia gomymieHa omuOKa npu
BBOJIE 10 3aIIpOCy IPOrpaMMbl UCXO/HBIX JaHHBIX, INOO B Ka3aJ0Ch Obl OTJIAKEHHOU
IporpaMMe UMEIOTCSI CMBICIOBBIE OLTMOKH.

JUig MCKITIOUEHUs! OIIMOOK, CBSI3aHHBIX C BBOJAOM HCXOJIHBIX JAaHHBIX, PEKO-
MEHJIyeTCs B IIPOrpaMMe II0CJIE OIEPATOPOB BBOJA MCXOJIHBIX JAHHBIX IPEILyCMOT-
peTh OIlepaTopsl BBIBOAA ITUX JAHHBIX HA IIPUHTEP, JUCILIEH U T. II. I UX BU3YaJIb-
HOT'O KOHTPOJIS.
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BrisiBneHne CMBICIOBBIX OIIMOOK ClIOKHEE. B psAme ciaydaeB CMBICTIOBBIC
OLIMOKN MOTYT OBITH BBISIBIICHBI MPOBEPKON TEKCTa mporpammsbl. Hampumep, eciu
3a/1a4a MpeycMaTpyuBalla Olepatnio

EXP (B(D*D(D)),
a oImmoO0YHO HaOpaHO
EXP (B(I)*+D(I)),

TO MaIIMHOM omMOKa BBISABIECHA HE OYyJET, HO JIETKO MOXET OBbITh OOHapy>KeHa IPo-
BEPKOM TEKCTA NPOTrPaMMBI.

JIns BBISIBIIGHHMSI BCEX CMBICIIOBBIX OIIMOOK HE00X0auMo Ha DBM BBIOIHUTE
KOHTPOJIbHBII BapuaHT (MpOBEpOYHbI CYET). KOHTpOJBHBII BapHaHT COCTOUT B
MIPOBEICHUN BCEX BBIUMCIIEHUWN BPYYHYIO JUISI MPOCTEMIIEr0 YHUCIOBOTO IPUMEpPA U
CpPaBHEHUH TOJYYEHHOrO pe3yJibTaTa ¢ TeMm, KOTopbiid Beiact IBM. Ilpu orcyrcr-
BUM CMBICIIOBBIX OIIMOOK pe3ysbTaThl OyAyT OJMHAKOBBL. B KadecTBe 4YHMCIOBOTO
npuMepa OObIYHO OEpyT IMpUMEp C KPYIJIBIMU UCXOJHBIMH JAHHBIMU (BO MHOTHX
cllydasix - €UHUIIAMU), €CJIA JJaXe 3TH JIaHHbIE JIMILIEHbI (U3nuecKoro cmbicna. Eciu
QITOPUTM U MpPOrpaMMa HE UMEIOT OMIMOOK, TO OHU CIPABEIJIUBBI ISl JHOOBIX HC-
XOJIHBIX JAHHBIX.

6. AHayiu3 pe3yJibTATOB PelIeHUS U BbIBOAbI

[Tpu ananuse pe3ynbTaTOB pEUICHHUs HEOOXOAWMO MOIBITaThCS CAENATh Clie-
AyIoLee:

® CNOJIb3ysl 3HAUYECHUS HAMJACHHBIX IOKAa3aTENed WM XapaKTEPUCTHK, OLe-
HUTh Ka4eCTBEHHBIN ypoBeHb POY min 3¢ (HeKTUBHOCTh TEXHOJIOTMYECKOTO MpOIieC-
ca;

® JaTh OTBET Ha BOMNPOC O CTEMEHH OJM30CTH HAWJACHHBIX MOKa3aTesel K Io-
Ka3aTelsiM COBPEMEHHBIX POY U TEXHOTOTMYECKUX MPOLIECCOB;

® BBUICHUTH NPUYHHBI, OOBSICHSIONINE OTHOCUTEIHHO HEBBICOKHI YPOBEHD
MOoKa3aTesel;

e cJenaTh CPABHUTENbHBIN aHAINW3 CTENCHHU BIMSHUS Pa3IMUHBIX (PAKTOPOB
Ha 3HAYCHUS MHTEPECYIOLINX [MOKAa3aTeIeH;

® HaMETHUTbh, KAKME YCOBEPUIEHCTBOBAHUS MOXHO BHECTH B POV wmnm texHo-
JIOTUYECKHUH MPOIIECC C IEIIbI0 MOBBIICHUS 3HAYCHUN HAWJICHHBIX IMOKA3aTENIEH;

® OLICHUTDH, KaK MOBJIMSIOT IPEIIaracMble N3MEHEHUSI HA DKOHOMHUYECKHUE T10-
kazarenu POY unu TexHonorudyeckuii mporecc.

BbIBOABI J0KHBI B KOHLIEHTPUPOBAHHOW (hOpME MOABECTH UTOT MPOLECCY
aHaJIM3a PE3yJIbTATOB PEUICHUS C OTPAKEHUEM OCHOBHBIX CBOMCTB PacCMaTpUBAEMO-
ro KOHCTPYKTOPCKO-TEXHOJOTHUECKOTO pemeHuss POY. PexkoMeHnyercs OCHOBHBbIE
BBIBO/IbI C(HOPMYJIIUPOBATH B BUJE OTJEIBHBIX TyHKTOB.

C TOUYKM 3peHUsI MOCTPOEHHUS MOSCHUTEIBHON 3alIMCKU BBIBOJBI JIOITYCKAETCS
IIPUBECTH B pa3aeie «3aKII0UYCHHE).
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7. O¢gopMJiieHHEe KyPpCOBOI'0 MPOEKTA U MPEACTABJICHHE €r0 HA POBEPKY

OdopmileHHe KypcOBOTO MPOEKTAa COCTOMT B HAIMCAHUM IMOSICHUTEIBHOU 3a-
NUCKHU W BBINOJIHEHUU rpaduyeckoro marepuana. ConuepkaHue MOSCHUTEIBHON 3a-
IIMCKHU JTOJDKHO OTpakaTh BCE BOIPOCHI, KOTOPBIE COMIACHO 3aJaHUIO0 HA ITPOEKTHUPO-
BaHUE MoAJIexar npopaboTke, a rpaduyecKuil MaTepual - HOJHOCTbIO COOTBETCTBO-
BaTh IIEPEYHIO, YKa3aHHOMY B 3TOM 3aJaHud. [Ipu mocTpoeHnu CTpyKTyphl NOSICHU-
TEJIbHOW 3allMCKM PEKOMEHJIYETCS II0JIb30BAThCS YKA3aHWSAMH, IPHUBEACHHBIMHA B
«OCHOBHbBIX TPEBOBAHUAX, ITPEABABJISAEMBIX K KYPCOBOMY ITPOEKTY».
OcHOBHbIE MpaBujia HAMUCAHUS TEKCTa, OhopMIIeHUsT TabIul], pUCYHKOB U T.JA. CTY-
JIEHTY B OCHOBHOM YK€ 3HAKOMBbI. B mopsiike HallOMUHAHUSA ITUX IPABUI PEKOMEH-
AyeTCs oOpaTUThCS K «OCHOBHbBIM ITPABUJIAM OPOPMJIEHUAA
MNOSICHUTEJLHON 3AITUCKW» WU CTaHJAPTY [17] «CITUCKA
PEKOMEHJAYEMO# JIMTEPATYPbI», rjie 3TH IpaBuiia IPUBEACHbI B KOHIICHTPUPO-
BAaHHOM BU/IE.

['paduueckuii Marepuan 10JKEH OBITH BBHIIIOJIHEH B COOTBETCTBUU C TpeOOBa-
HUSMM JEUCTBYIOIIMX CTaHAAPTOB. [Ipy BBIOMHEHNH CTPYKTYpPHBIX CXEM alTrOpPHUT-
MOB peuieHus 3a7au Ha OBM Heo0XoauMO MoJIb30BaThCsl YKa3aHUSIMH CTaHAapTa
[18] «CIUCKA PEKOMEHAYEMOWM JUTEPATYPbI» HE3aBUCUMO OT TOT'O, TJ€E II0-
MEIIIAeTCs 3Ta CXeMa: Ha OTAEJIbHOM JIHCTE TpaduuecKkoro MaTepuaia Wil )Ke B TeK-
CTE MOSCHUTEIILHOM 3aIllUCKHU.

IToguepkHeM, YTO OTYETHBIE JOKYMEHTBHI 110 KYpCOBOMY IIPOECKTUPOBAHUIO
(mosicHUTeNbHAsL 3alluCcKa U rpa@uueckuil MaTepuai) JOJDKHBI B I1I€JIOM OTBEYaTh
TpeOOBaHUSIM, YKa3aHHBIM paHee, U 003aTEIBHO COACPkKATh CIIEeNYIOIIee:

e HH(OPMALIMIO O MOJYYEHUU UCXOIHBIX JAHHBIX, KOTOPbIE HY>KHBI JUISl BbI-
IIOJIHEHHSI KypPCOBOT'O IIPOEKTA, HO HE YKAa3aHbl B 3aJJaHUM HA IIPOEKTUPOBAHHUE, C ap-
TYMEHTALUEN UX MOJyYEHUS: aHAJIN3, CCBUJIKM Ha CIIPABOYHUKH, IIOBEPOYHBIE pacué-
ThI U T.IL.;

® 3amKUCh M, NPU HEOOXOJUMOCTH, MOSCHEHHE (HOPMYJ, MaTEeMaTHUYECKUX U
(MnIM) JIOTUYECKUX BBIPAXKEHUMH, UCIOJIB3YEMBIX Ul BBIIIOJIHEHUS PacuéToB, UMHUTA-
LIMOHHOI'0 MOJEenupoBaHus Ha DBM, onpenesieHUss MHTEPECYIOMNX NOKa3aTelnen U
XapaKTEPUCTHK C UCIIOJIb30BAaHUEM PE3YJIbTATOB MOJACIUPOBAHUS: CPEIHUX 3HAUCHUN
BBIXO/IHBIX IapaMETPOB, JOIMYCKOB, IMOKa3aTejled Oe30TKa3HOCTH, XapaKTEpUCTUK
cucteM MaccoBoro oociyxubanust (CMO) u T. 11.;

® TIOJIHBII CNHMCOK HJIEHTU(DPHUKATOPOB, MCIOJb30BAaHHBIX B MPOrpaMMme s
OBM; ecnu KakoW-TO UACHTU(PHUKATOP BBINOIHIET BCIIOMOraTeabHYy0 (DYHKIIMIO, TO
3TO TOKE HA/l0 yKa3aTh; peKoMeHayeMas (opMa CIUCKa MAEHTU(UKATOPOB JOHKHA
coOTBeTCTBOBAaTh Tabn. 3.2 «OCHOBHBIX TPEBOBAHHWM, IPEIBSIBJASIEMBIX K
KYPCOBOMY IIPOEKTY»;

e BBIBOJl Ha I€4aTh NOJHOW MH(pOpMaLUU O MATH—CeMHU peanuzanusx POV,
CMO wu T.m., HAaIlpUMEP B CiIy4ae MOJEIHMPOBaHUS HaAEkHOCTH POY ¢ yuérom
BHE3AIHBIX OTKA30B — 3HAYEHUI HapaOOTKH 10 OTKa3a Kaxaoro anemeHnta POY B Toii
WIM WHOM peanu3aluuu W HapaboTku A0 oTkaza POY B menomM B 3TuUX ke
peanuzanusax; npu MoaenupoBanun CMO HeoOXoauMO NpuBECTH MHGOPMALMIO O
MOCTYIJIEHUM W OOCIYKMBaHUM CEMHU—JIECATH 3asBOK IMPU HOMHHAJIBHOM YHUCIE
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KaHaJOB OOCIIy)KMBaHHsI W, IPUHUMAs 3TO BO BHMMAaHHUE, [T0OKa3aTh Ha BPEMEHHBIX
ocsIX peanbHOE (MPU MOACIMPOBAHUM) pACIpENeIeHHe 3asgBOK IO KaHajgam, HX
o0cy’KMBaHUE, MONAJaHUuE B O4Yepeb, IOJYyUYEHHUE OTKa3a B OOCITYKUBAHNH;

e o0OocHoBaHue TpeOyemMoro uyuciaa peanmuzauuii POY wunum  yucna
CMOJCJIIMPOBAHHBIX 3adBOK, cMeH (mpu MogaenupoBanun CMO) c ykazaHuem
BBIOPAHHOT'O YKMCIIa peann3aluii;

e YETKYIO 3aIIMCh MOJTYUYEHHBIX PE3yJIbTaTOB (a HE CChUIKY Ha MPOTOKOJ pado-
TBI IPOTPAMMBI, TIOMEIICHHBIN B MPHJIOKEHNE) U X (DU3MUECKYIO0 TPAKTOBKY: aHAIN3
Y BBIBOJIbI O TOM, PEAJIbHBI JIM ATH PE3yJIbTAThI, OTBEYAET JIK 3TO COBPEMEHHOMY pa3-
BUTHIO TEXHUKH, MPEJIOKEHHUS 110 YCOBEPUIEHCTBOBAHUIO HcclienyemMbix POV, mpo-
eccon, CMO;

® [IEpEUYCHb AIEMEHTOB EKTPUUECKON MPUHIUIUAIBHON CXEMbI, O(OPMIICH-
HBI B COOTBETCTBUHU C TPEOOBAaHUAMHM; IJISI ITOTO CTYJEHTY HEOOXOAMMO BHIOPATH
TUIIBI U TUIIOPA3MEPhl MACCUBHBIX JIEMEHTOB, a MPU HEOOXOAMMOCTU 337aThCsl HO-
MUHAJIbHBIMH 3HAYEHUSIMU U I0ITyCKaMH IMapaMeTPOB 3JIEMEHTOB;

e IS TeM, peaycMaTpuBarommx uccienoanue CMO, He0OX0auMO TTpUBEC-
TU CTPYKTYypHYIO cxemy CMO, npu 3TOM cxemy HE0OXOJUMO COCTABUTh TaK, YTOOBI
13 He€ ObUTM MOHATHBI BUJI CUCTEMBI M poLece €€ (yHKINOHUPOBAHMS;

® CTPYKTYPHYIO CXE€MY, U3 KOTOPOM YETKO BUIAHO MECTO METOJa, UCIIOJb30-
BaHHOT'O B KYpPCOBOM IPOEKTHUPOBAHMM JJI PELIEHUs MOCTABICHHOMN 3a/ayu, Cpeau
JPYTUX METOJOB, C MOMOIIIbIO KOTOPBIX, B IPUHIUIIE, MOKHO PELIUTH ITY K€ 3a/1auy.

B ciyuae HECOOTBETCTBUS MOSICHUTENBHOW 3alMUCKU U Tpaduyueckoro mare-
puana 3TUM TpeOOBAHMIM KyPCOBOM MPOEKT He MPUHUMAETCSH HA MPOBEPKY.

[To pe3ynpTaTaM MPOBEPKH MOSICHUTEIBHOW 3alHUCKU W Tpaduueckoro mare-
pualia mpernoiaBaTeiaeM MPUHUMAETCs pPellieHue O JO0MYCKe CTYAEHTa K 3alluTe Ipo-
exta. [lpy HEoOXOIMMOCTH MPOEKT BO3BpAIIAeTCs Ha JOPAaOOTKY JUld YCTpaHEHUs
YKA3aHHBIX 3aMEYaHUM.

Jlopabomka npoekma

[Tpu 1opaboTke MpPOeKTa MOJHOCTHIO COXPAHSIOTCS MepBble peJaKuuu (Ba-
PHMAHTBI) MOSCHUTEIHLHOMN 3alMCKU U rpaUUecKoro Marepuasia co BCeMH 0TMeYeH-
HbIMM 3aMe4YaHUsIMHU B TEKCTE 3allMCKU U Ha JMcTax rpaduyeckoro marepuania. Jo-
paboTKa COCTOUT B M3JI0KEHUU HOBOTO BHUJICHUS TOJIBKO T€X BOIPOCOB aHAJIN3a, MO-
JEeMPOBAaHUA U T.I., IO KOTOPBIM JIaHbl 3aMe4aHusi, U (WIn) U300pakeHue TOJIBKO
TEX Y4YacTKOB CXE€M, I'Jie UMEIOTCS HETOUYHOCTH WJIM TpyOble HapyIICHUs JEHCTBYIO-
X cTaHAapToB. Hampumep, ecnu gaHbl 3aMeyaHus MO 3aMOJHEHUI0 OCHOBHOM Haj-
nucy (IITaMIa) 3MeKTPUYECKON CXEMbl, TO B KaUeCTBE JOPAaOOTKU JOCTATOYHO MpPH-
BECTH JIUIIIb OCHOBHYIO HAJIUCh WU JJa)Ke 4acTh €€ C HOBBIMU MPABUIHHBIMU 3aIH-
CsIMH. DTO e OTHOCHUTCS U K JJopabOTKe BOMPOCOB aHann3a, MoaenupoBanus. OTBe-
Ty Ha KXl MyHKT 3aMeUaHuil clieAyeT naBaTh Ha3zBaHue 1mo tumy «OO00CHOBaHUE
qyucia peanm3anuii (1opaborka)» wim ke «Jlopaborka mo 3amedanuto 1 (o60cHOBa-
HUE YHuCla peain3aluil)y, eclid 3aMeyaHusl YKa3aHbl B BUJE MEpPEYHs MMyHKTOB, Ha-
npumep, Ha jgucte «CoaepxaHue» WIM TUTYJIbHOM Jicte. CTpaHulbl, HA KOTOPBIX
MPUBOAUTCS JOPaOOTKA MO 3aMeYaHUsIM, HEOOXOAUMO MOANIUTH B Hayalle MOSICHU-
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TEIBLHOM 3aMUCKU Cpa3y IMOCIE JUCTa «3aJaHie Ha KypCOBOE MPOEKTUPOBAHUEY. ITO
MO3BOJIUT TPETOABaTEI0 OBICTPO CHENATh 3aKIFOYCHHE O TOM, B KaKOW CTCIICHH
CTYJCHT YCTPAHWJI 3aMEUYaHUs.

8. IloaroroBka K 3amuTe NPOEKTA

CTyIeHThI 3alMIIAIOT KYPCOBOM MPOECKT Tepel] KOMUCCHEH, CPOPMUPOBAHHOM
pacnopsbkeHreM 1o kadeape. UneHbl KOMUCCHH OeceayloT CO CTYACHTOM IO pas-
JWYHBIM BOIIPOCaM, CBS3aHHBIM C BBHITIOJTHEHHEM KypcOBOTO mpoekTa. CTylIeHTy Mo-
KET OBITh MPEJUIOKEHO CIeNaTh JOKJIAA M0 BBHIMOIHEHHOU pabore. B noknane HeoO-
XOJIMMO OCBETUTH TOCTAHOBKY 3aJlayl, 00OCHOBATh METO]l PEIIECHUs, MPUBECTH OC-
HOBHBIE PE3yIbTaThl PEIICHUS 3a/1aud, CIeNaTh MX aHajdu3 u cHOpMyIHpPOBATH OC-
HOBHBIE BBIBO/IbI IO padoTe.

[Ipu moAroTOoBKE K 3amUTE KYypCOBOTO MPOEKTAa CTYJACHTY PEKOMEHIYETCS
BHUMATEILHO MPOCMOTPETh TOSICHUTEIbHYIO 3alUCKy U TPaQUUYECKUN MaTepuan u
BBISICHUTB, BCE JIW TIPUBEICHHBIC ITUPPOBBIC, TEKCTOBBIC WU rpaduiuecKue MaTepHa-
JIbI OH CMOJKET MOSICHUTH BO BPEMSI 3aIIUTHI MPOCKTA.
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