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1 O01mue moJ1oKeHus

[ToaroToBka M 3amMTa BBIMYCKHOW KBaNU(UKAIIMOHHOW pabOTHI SIBISETCA
00s13aTENIbHOM  COCTABHOM 4YacThl0 T'OCYJAapCTBEHHOM HWTOrOBOM aTTeCTallUM
BbINYCKHUKa OakanaBpuata 1o HanpasieHuo 09.03.02 «MudbopmaimoHHbie
CHUCTEMBI U TEXHOJIOTUNY.

BeinyckHasi kBanu@ukamoHHas padoTa npeacTaBisieT co00i BbIIOJIHEHHYIO
00y4JarommumMcs (HECKOTBKUMU 00YyUaIOIIIUMUCS COBMECTHO)  padorTy,
JE€MOHCTPUPYIOLIY IO YPOBEHb [O/INOTOBJIEHHOCTH BBIITYCKHUKA K
CaMOCTOATENIbHOU MPO(HECCHOHANBHOM IeSITETLHOCTH.

BKP B opme 0akanaBpckoii padoTbl — 3TO CaMOCTOSATEILHO BbIMOJHEHHAS
paborta, coneprkaniasi TEOPETHIECKOEe 00OCHOBaHME U (WJIM) SKCIIEPUMEHTAJIbHBIE
UCCIIC/IOBAHMsI, pelleHue NPOo(EeCCHOHATBHBIX 3a7ady IO COOTBETCTBYIOLIEMY
HarnpaBieHuio. Pemenns npodeccuoHanbHBIX 3aad MOTYT OBITh IPEICTaBIICHBI
TEXHOJIOTHYECKON U (M)  MPOEKTHO—TEXHOJOTHYECKOM, MPOEKTHO—
KOHCTPYKTOPCKOW, YIIPaBJIEHYECKO, SKOHOMHYECKOI, COLMAJIBHO—
SKOHOMHUYECKONW U Jpyrod [AesiTelbHOCThIO. bakamaBpckue padOThl MOTYT
MOJrOTaBIMBATEHCS K 3allUTE B 3aBEPLIAIOIIMA NEPUO TEOPETHUECKOro 00yUYEeHHS
(B cooTBETCTBUU C TpauKkoM ydeOHOTO MpoIiecca).

BKP BbInosiHseTcss 10 OCHOBHOM mpodeccuoHallbHOW 00pa3oBaTeIbHOM
mporpaMme MOArOTOBKHM OakanaBpa IMoJ PyKOBOACTBOM HAyYHOTO PYKOBOJWTEIIS.
OHa roTOBUTCS B NEPHUOJ NPOBEICHHUS HAy4YHO-HCCIEA0BATEIbCKON paboOThl U
MPEIUIUIOMHOM MPAKTUKU OakajlaBpuaTa U 3aBEPIIAETCS BO BPEMSI, BBIJEIEHHOE
s rocyaapcTtBeHHoM arrectanuu. Tema BKP  BoiOupaercss 0OakamaBpowm,
COTrJIaCyeTcsl C HayYHbIM PYKOBOJHUTEJEM, 00CY»KJIaeTcsi Ha 3acelaHuu Kadeapsl
MPUKIJIATHON HUHPOPMATHUKU U CTATUCTUKU U KUOCPHETUKHU B TEUEHHE BTOPOrO rojia
o0y4eHwUs.

I'otoBeiit Bapuant BKP B Buje pykonucu 60-80 cTpaHui] MAIIMHOMMCHOTO
Tekcta (0€3 NPUIIOKEHMI) TMpEeJACTaBIsSCTCS Ha BBINYCKaOIIyl0 Kadeapy He
MO3/IHEE, YeM 3a 2 HEeJIeNIU J10 €€ 3aIlUThI.

3ammra OakajaBpcKoi paboThl, MOC/E €€ PeLeH3UPOBaHMs, MPOBOJAUTCS Ha
3aceaHuM ['ocy1apCTBEHHON dK3aMEHAILIMOHHON KOMUCCHH.

2 Opranusauusi BbIOJHEeHHsI 0aKaJIaBPCKOH padoThI

ITogroroBka OakajaBpckoid pabOTBI — JJIUTCNBHBIA M TPYJIOCMKHH
TBOPUYECKHUI TMPOIECC, OXBATHIBAIOIIUI MPAKTUYECKH BECh MEPUOM MOATOTOBKU B
0akanaspuare. [loaTomy ee HEOOXOAUMO MPOBOJUTH OPraHU30BAHHO, 110 ATAlaM U
3apaHee HaMEUEHHOMY IUIaHy, C HCIIOJIb30BaHUEM HauboJiee paluuOHAIbHBIX
IIPUEMOB PaOOTHI.



2.1 Bb100p TeMBbI HCCIe10BAHUSA

Hanpasnenue u npumepHbId IUIaH TeMaTUKH OakajlaBpCKOW padOThI
omnpeznensercss  BbIIycKarowmeld — kadeapod,  oOecrneuuBarolell  JIaHHYHO
HANpaBJICHHOCTb  MOATOTOBKM  OakamaBpoB, €  Y4ETOM  COJEpIKaHUs
o0pa3oBaTe/IbHOM  MporpaMmbl M NPEACTOALIEH  NMPOPECcCCHOHAIBHONW — MX
JesTEeNbHOCTH. B COOTBETCTBMM ¢  paccMaTpUBAeMOW  HAMPABICHHOCTHIO
noaroroBku OakanaBpoB tematnka BKP nomkHa 3akimrodarbes B paspaboTke
WHOOPMAITMOHHOW CHUCTEMBI Ui OpPraHW3allMM WA aBTOMATH3AIlMU aHaIn3a
Kakoro-aubo oOBeKTa MCCIEIOBAaHUS C MCIOJIb30BaHMEM HWH(POPMAIMOHHBIX
TexHojoruid.  Bo-mepBbIX,  O0OBEKTOM  HCCNENOBAaHUS  JOJDKHBI  OBITBH
UH(POPMALIMOHHBIE CUCTEMbl U MH(MOPMAIIMOHHbBIE TEXHOJIOTUU OpraHu3aiuu. Bo-
BTOPBIX, TeEMbI BKP 10JKHBEI OTpa)kaTh colepKaTeNbHbIE, IPAKTUYECKHUE CTOPOHBI
(YHKIIMOHUPOBAHUSI aBTOMAaTU3UPOBAHHOTO OU3HEC-TIpoLIecca: OIIEHKY COCTOSHUS
10  BHEOpEHUs  pa3pabaTbiBa€MOH  CHUCTEMBI, OLIEHKY  HE0OXOIUMOCTH
COBEPIIIEHCTBOBAHMS, a TAK)KE pacyeT SKOHOMUYECKON BBITObI OT BHeApeHus. B-
TPEThbUX, pacCMaTpPUBAE€MbIE BOIPOCHI TEMBI JOJDKHBI 00ECIEUNUTh NMPUMEHEHHE
KOMILJIEKCA CTATUCTUYECKUX METOJIOB UCCIEI0BAHMS, MHCTPYMEHTAJIBLHBIX CPEICTB
pa3paboTku  MHPOPMALMOHHBIX CHUCTEM, COBPEMEHHBIX HWH(OPMALMOHHBIX
TEXHOJOTUH, METOJ0B  OJKOHOMHUYECKOTO  aHaiu3a, HeOOXOAMMBIX  AJif
po(eCcCUOHANBHOM e TeIbHOCTH OaKaiaBpa.

bakanaBpy npenocraBisieTcsi IpaBo CaMOCTOSITEIIBHOTO BBIOOPA TeMBI PAaOOTHI
C HeoOXOJUMBIM OOOCHOBaHMEM 1I€JIeCOO0PAa3HOCTH M BO3MOXKHOCTH €€
BBITIOJIHEHUSI. [IpM 3TOM [IOJDKHBI YYUTBHIBATHCS HAyYHbIE W TPAKTUYECKUE
UHTEpechl 0OakaliaBpa, ypOBEHb €ro MOJrOTOBKM W HAaBBIKHM, IOJTYYEHHBIE B
IIPOLIECCE HaYYHO- UCCIIeI0BATEIBCKON PabOThl U MPEIMINIOMHOM MPAKTHUKE.

Tema nomkHa OBITH aKTYaJIbHOW U cHOpMySIMpOBaHA TaKUM 00pa3OM, YTOOBI
B HEH oOTpaxajlacb OCHOBHas MJes, TEOpPETHYECKass U  IpaKTHYecKas
HAIpaBJICHHOCTh UCCeN0BaHus. bpaTh jkenarenbHO KOHKPETHYIO, CPABHUTEIBHO
Y3KYIO TEMY C T€M, YTOObl 00€CIeYUTh JOCTAaTOUYHO IIYOOKYI0 €€ npopaboTKy Ha
OCHOBE HMCTOJIb30BAHUS KOMIUIEKCA METO/I0OB aHAJIN3A.

Tembt BKP yrBepikaaroTcs Ha 3acelaHMM BbITyCKawomen kadeapbl mocie
COTJIAaCOBAHUS C PYKOBOJMUTENSAMH OaKajlaBpOB. 3aTE€M WHJMBHIYyalbHBIC TUIAHBI
paGoThl OakajnaBpOB yTBEpKAaeT AMpeKTOop MHCTUTYTa, TeMbl BKP OakasiaBpoB
YTBEP)KJAIOTCS MIPUKA30M MPOPEKTOpa MO ydeOHOH paboTe Mo MpeacTaBICHUIO
UHCTUTYTa. OTHUM K€ TPHUKA30M 3aKPEIUIAIOTCS Hay4HbIe PYKOBOAMTENN
OaxasiaBpOB.

2.2 PykoBojacreo BKP

Jlis  pykoBojcTBa IOATNOTOBKOM  OakasiaBpckoil  pa®oThl  OakajiaBpy
HA3HAUaeTCsd HAy4yHbI pPYKOBOJAWUTENb, HMEIOIIMI CTENEHb JOKTOpa WM
KaHJuJaTa HayK M, Kak IpaBuiio, padoTalonmi B JaHHOM yHuBepcurtere. Eciu
BKP BbInonHsieTCSl Ha CTHIKE HAIIPABJICHUM M UMEET MEXIIPEAMETHBIA XapakTep,
TO MPU HEOOXOAUMOCTH Ha3HA4aeTCss KOHCynbTaHT. OnuH mpodeccop (IOIEHT)



MOXKeT ObITh pykoBomuTenem He Oosnee msatu BKP. OH oka3bpiBaeT MOMOIIb
OakanaBpy B BBIOOpE TeMbI OakanaaBpCKOW palOThI, COCTABIIAET 3aJaHHE Ha ee
MOJITOTOBKY, OKAa3bIBAET MOMOIIb B pa3padboTke rpaduka paboThl HA BECh MEPHUO
oOyueHusi, moMoraer OakajaBpy B cocrasieHuu pabodero ruiana BKP, moxbope
UCTOYHUKOB HH(OpMAIK, HEOOXOAUMBIX ISl BBIOJHEHUS PadOThI, MPOBOIUT
KOHCYJIbTAIIMM M OKa3bIBaeT OakajaBpy HEOOXOIUMYH METOAMYECKYH) MOMOIIb.
HayuHblli pyKkoBOAMTENB JlaeT OakalaBpy peKOMEHIAIMH, YTO M KaK BBIIOJIHSTH,
HO OKOHYATEJIbHOE PEUICHHUE U OTBETCTBEHHOCTH 3a coiep:kaHue u BbiBoAbl BKP
ocTaeTcsl 3a aBTOPOM. PYyKOBOIMTENb CUCTEMATHUECKH IPOBEPSET XO0J padoThI,
npejcTaBisier nmucbMeHHbIM 0T3bIB HA BKP ¢ pexomenpanmeit ee Kk 3amure,
OKa3bIBACT KOHCYJIbTATUBHYIO IMOMOIIlb B MIOJAIrOTOBKE MPE3CHTALIMKM OaKaaaBpCKOM
paboTel a7 ee 3anuThl. B OT3bIBE OIGHMBAIOTCS TEOPETHYECKUE 3HAHHS H
NPaKTHYECKUE HAaBBIKK OakasaBpa 10 MCCleayeMoi mpobieme, MposiBICHHbIE UM B
mpolecce HamucaHusi OakadaBpCKOW pabOThI, CTENEHb €ro CaMOCTOSTEIbHOCTU
NP BBINIOJIHEHUU PaOOThI, JIMYHBIA BKJIaJ OakanaBpa B 0OOCHOBAaHUE BLIBOJOB M
MPEIOKEHUH, COOTI0ICHHE UM TpaduKa BBIMOJTHEHUS OaKalaBpCKOi pabOTHI.
Kadenpa perynspHo 3aciymmBaer OakanaBpoB U HAYYHBIX PYKOBOJUTENEH O
xone mnoaroroBku BKP. O cremeHu roToBHOCTH OakalaBpCKOW pabOTHI OHM
UH()OPMUPYIOT 3aBEAYIOIIECTO BhINycKaloueh kaheapoi 1 TUPEKIIHIO.

2.3 Pa3zpaborka niiana BKP

[TogroToBka  OakanmaBpckoil — paOOThI, Hapsily C  CHCTeMaTH3allui,
3aKpEerICeHHeM ¢ PACIIUPEHUEM TEOPETHMYECKHMX M TMPAKTUYECKUX 3HAHHM,
IpejanosjaraeT pa3BUTHE HABBIKOB BEACHHUS CAMOCTOSITEIbHOW paboThl M
OBJIQJICHUE METOJUKON HCCIIEIOBAaHUSI TPHU PEHICHUM HAay4dHbIX mpodsem. OHa
HauuHaeTcs ¢ pa3paborku miaHa BKP, orpaxarouiero ee cojepxaHue M 3Tarbl
padoTHI.

Brauane OakayiaBp JIOJDKEH YSICHUTB, YTO IpH noarotoske ruiana BKP emy
HE00X0aMMO CHOPMYITMPOBATH 3a7a4H, KOTOPbIE BOZHUKHYT B XOJI€ €ro Hay4HO-
HCCIICI0BATEILCKOM JICSITEIIbHOCTH 7 noTpedyroT yIJ1yOJI€HHBIX
npodecCUOHANIbHBIX 3HAaHWK. OH JOJDKEH yMETh BBIOMPATh ONPENEsATh OOBEKT
UCCJIC/IOBAHMSI, MPOBOAUTH AaHAIM3 IPEAMETHOW o00JacTH, aHalu3 JAUHAMHUKA
M3y4aeMbIX TPOLECCOB, (AKTOPHBIM aHamu3, (GOPMYIUPOBATH MPEMIOKEHUS IO
HAIPABJICHUSIM COBEPILICHCTBOBAHUS aHAIM3a M3y4yaeMoOil NpeaMeTHOW o0iacTu,
KPUTHYECKH OILICHUBATh BO3MOJKHBIE MHCTPYMEHTBI M Cpeabl pa3padOTKH,
ompenensTh WX CHIbHbIE © clabble CTOPOHBI, BBIOMpATh MOAXOJSINNE
MHCTPYMEHTBI T0J TpeOoBaHMUs pa3pabaTbiBacMOW CHUCTEMbI, pa3paldaThiBaTh
MPEJIOKEHUSI 10 COBEPIIEHCTBOBAHUIO HCIMOJIL30BAHUS HMH(POPMAIIMOHHBIX
CUCTEM M TEXHOJIOIMI OpraHu3aluy, pa3padaTbhlBaTh TEXHUYECKOE 3aJaHHE Ha
pa3pabaTpiBaeMyl0 CHUCTEMYy, THCAaThb HWHCTPYKIMIO 1O  HCIOJb30BAHUIO
pa3pabaTbIBa€MON CHCTEMBbI, OCYILECTBISATh MPOCKTHUPOBAHUE M aHAIM3 OHM3HEC-
MIPOIIECCOB JUIsi 00OCHOBAHMS BHEAPEHHUS CHCTEMBI aBTOMATH3allMM aHAIN3a WIH
ee anemenToB (ARIS, bpwin u T.1.), pazpabarbiBaTh HHPOPMALIMOHHYIO CHCTEMY



WIM €€ JJIEMEHTOB, CO3/1aBaTh KIMEHTCKYIO YacTh, OIEHUBATh Y((PEKTUBHOCTH
IIPOEKTHOM pa3paboTKH.

[nan mpencraBisieT coOOW TMEpedeHbh HAMEYAEMBIX K PEHICHUIO BOIMPOCOB.
BHayasie 310 MOryT OBITH OT/IE/IbHBIE HAMETKH, a 110 Mepe yriyOsieHus OakanaBpa
B COJIEp)KaHME TEMbl M KOHCYJbTAllMi C HaydyHbIM pykoBoauteneM. [lo xomy
paboThI IJIaH MOYKET YTOUHSTHCS, HO OCHOBHOM 3aMbICEN U 3aJ]a4l UCCIIEOBAHUS
JOJI’KHBI OCTaBaThCSl HEM3MEHHBIMH.

O6b1uHo BKP B (hopme GakanaBpckoit paboThl M0 COAECPKAHUIO BKIOYACT B
cebs BBEJIEHME, OCHOBHYK YacThb (pa3zenbl, IJaBbl, mnaparpadsl, ITYHKTBI),
3aKJIIOYEHHUE, CIHCOK JIMTEPaTypbl MU UCTOYHUKOB HMHPOpPMALUU, TPUIOKEHUS.
BbInosiHeHME 3THX pa3/iesioB JOJHKHO ObITh IIPEAYCMOTPEHO B IJIaHE paboThl.

Ha »tame pa3paboTku Tmutana creayeT YSICHUTh Oyaymliee CcoaepikaHue
OTJIEJIbHBIX YacTel U 3TanoB paboThl. Tak, BO BBeIEHUU OOBIYHO 0OOCHOBBIBACTCS
BBIOOpP TEMBI UCCIIEIOBaHMS, UCXOS U3 €€ aKTyaJIbHOCTH JUlsl OM3HECa M CTENEHH
U3YYEHHOCTH MpoOJieMbl. 31ech ke POPMYJIUPYIOTCS OCHOBHbBIE 3a/1a4U, TUIIOTE3bI
W HaIpaBIICHUS UCCIIEAOBAHUS, 0KUIAEMBIE €r0 PE3yJIbTaThl, BEIOMPAETCS 00BEKT
UCCIICIOBAHMS M YKa3bIBAIOTCS MCTOYHUKHU MH(OpPMALIMU, METOJIbI UCCIIEI0BAHUSI.
@opMyIHpoOBKa W HaNMCaHUE TEKCTa BBEACHMS BEAETCS Ha STare BBIMOJHEHUS
pa®oThl, IMpUYEM OKOHYATENIbHBIH €ro BapuaHT OyaeT chOpPMHPOBAH ABTOPOM
MoCJIe  3aBEPHICHUS OCHOBHOM 4YacTH WCCIENOBaHMsA, Korga OyaeT SCHO
OKOHUaTeIbHOE cojiepkanue camoii BKP

Ha srtame pa3paboTku miaHa TJlaBHas 3ajada 3aKirodaercs B pa3paboTke
conepxkanusi ocHoBHOM yactu BKP. B Heit HeoOxoaumo 4eTko chopMynupoBaTh
Ha3BaHMUE U COJIEP)KaHUE pa3/elioB, IJ1aB, naparpados u/uiau nyHkroB. C yuyerom
xapakTepa uccienoBanus ocHoBHass 4yactb BKP o0biunHO coctout u3 3-4 riuas,
pa3/ieJIeHHbIX BHYTPH Ha OT/EJIbHbIE Naparpadbl WU MyHKTHI.

B mnepBoii riaBe, UMEIOIIEH B OCHOBHOM XapakTep KPUTHYECKOrO 0030pa
JUTEPATypbl U UCTOYHUKOB MH(pOpMAIMU, B 3aBUCUMOCTH OT THINA Pa3pabOTKH
paccMaTpHUBAIOTCS: a) TEOPETHYECKHUE W METOJOJOTHYECKUE BOTPOCH M3YUYEHUS
TeMbl; ©0) 0COOeHHOCTH 4YacTh (U3MYECKOW peajbHOCTH, ISl  KOTOPOM
pa3pabarbiBaeTCsl MPOrpaMMHBIA MPOAYKT; AuUarpaMma MpeJIMeTHON objactu ¢
yKa3aHHEM CYIIHOCTEW, MX CBOWCTB W OTHOIICHWA MEXIy HUMH; JHarpamma
3aMHTEPECOBAHHBIX CTOPOH U MX MHTEPECOB; B) OCOOEHHOCTH, XapaKTEpPUCTUKAM
poTeKaHusi (PU3NYECKOro Win MHPOPMAIMOHHOTO IPOIECcCca, KOTOPBIM JOTKEH
aQHAJIM3UPOBATHCS WM TOJICPKUBATHCS pa3pabaTbiBa€MbIM YCTPONCTBOM; T)
0COOEHHOCTSIM, TPU3HAKAM TPOTEKaHUsl (PU3UYECKOTO MPOoIEecca, It KOTOPOTO
HE00X0AMMO pa3padoTaTh HOBBIM METO]l aBTOMAaTHUYECKOI0 aHaJUu3a, YIIPaBJICHUS,
IIPOTHO3UPOBAHUS U T. I.; COOpP MCXOJHBIX AAHHBIX JUISI UCCHeAOBaHMs. Takke
PEKOMEHAYETCA IPOBECTH 0030p CYIICCTBYIOUIMX PpPEUICHUM, O00OCHOBAThH
aKTyaJIbHOCTh W BBIOOp METOAOB, HHCTPYMEHTOB pa3pabOTKH, COCTaBHUTh
TEXHUYECKOE 3aJaHue.

Bo BTOpO#i rnaBe mpeaycMaTpuBaeTCs IMPOECKTUpOBaHME M paspaborka. B
3aBUCUMOCTH OT THIMA pPa3pabOTKU CTPOSATCSA: a) APXUTEKTYPHbIE IUArPAMMBbI
IPOrpaMMHOI0 TMPOJAYKTa € YYETOM TpeOOBaHMH TEXHUYECKOro 3aJlaHus:
auarpaMma KOMIIOHEHTOB U COSIMHUTENICH, JuarpaMma MOAyJiel u UHTep(decoB;



OJIOK-CXEMBI AJITOPUTMOB JIJIi OPUTHHATIBHBIX MOJIYJICH MPOrPaMMHOTO MPOIYKTa;
0) mNpUHIMIHMAIBHAS CXeMa YCTPOMCTBA; pacueT IapaMeTpoB 3JIEMEHTOB
YyCTpPOMCTBA; OJIOK-CXemMa ajaroput™Ma oO0paboTKu wuH(pOpMAIMKM, apXUTEKTypa
anmnapariHoro MoOJyJid Ul peayM3allMM  Ha POrpaMMHUPYEMOM  JIOIMYECKOH
MHTETPAJIbHON cXeMme; B) OOOCHOBaHHWE BBIOOpA TOTOJOTHH CETH, KPUTEPHEB
ONTUMHU3ALMM TIPU TPOEKTUPOBAHUU CETHU; PACUYEThl I[apaMETPOB CETEBOIO
000py/l0BaHusA; CXeMa COEJUHEHMSI CETEBOro O00OpyAOBaHUS; T) OJIOK-CXeMa
OpUTMHAJILHOTO  pa3pabOTaHHOrO  MeToja;  OOOCHOBaHME  MPEUMYIIECTB
pa3paboTaHHOTO MeToja. B kauecTBe peajm3aluy TOApa3syMEBaeTCs: Q)
nporpaMMHasl peaju3aiusi OPUTMHAIbHBIX MOJYJICH MPOrpPaMMHOTO IPOJIYKTa;
auarpamMma  pasBepThiBaHus; 0) peanuzanus MOJYJeH IporpaMMHUpyeMoi
JIOTUYECKOW MHTErPaJbHOW CXEME Ha SI3bIKE OINUCAHUS anmaparypbl, pa3BOJIKa
NEYaTHOM IJIaThl YCTPOMCTBA; B) IJIaH CTPYKTYPHUPOBAHHOW KaOEIbHON CUCTEMBI;
pacueTsl JUIMH Kabeneit;, 3aka3Has crnenudukanys; r) mporpaMMHas peain3aiius
pa3paboOTaHHOIO OPUIMHAIIBHOTO METOJA; pe3yJbTaThl AKCIIEPUMEHTAIbHOM
MIPOBEPKU MPUMEHUMOCTH Pa3pabOTaHHOTO METO/a.

3aKIrouuTebHas rjaBa JIOJIKHA HOCUTh PEUMYILIECTBEHHO
TEXHOJIOTMUECKUI XapakTep. B Hell 10/KHBI OBITH IIPOBEIEHBI METOAMKA H
MPOTOKOJ ~ TECTUPOBAHUS  MPOTPAMMHOIO  IMPOJAYKTa; MOMAYJIbHBIE  TECTHI,
peanmm3amms  TecT-OeHYa  JUI1  TECTHPOBAHHMS  YCTPOWCTBA;  Pe3yJIbTaThI
MO/JICTUPOBaHUs PadOThl YCTPOMCTBA, pe3yiabTaThl MOASIUPOBAHUS PaOOTHI CETH,
METOJIMKA ¥ MPOTOKOJI TECTHPOBAHHS IMPOTrPAMMHON pean3aiiy pa3padboTaHHOTO
METO/1a; MOJTYJIbHBIC TECThI.

OnHoBpeMeHHO ¢ paspaborkoi miaHa BKP Hameuaercs Takxke nopsiaok
U3YYCHUs JIUTEpaTypbl W TOJY4YEHHUS MCXOAHOM wuH(popmanuu. Hapsay c
U3YYEHUEM  OTEYECTBEHHbIX MCTOYHMKOB  HEOOXOAMMO  IpeayCcMaTpUBaTh
M3yYEHHE TaKXkKe 3apyOelKHOTO OIBITA.

3 Meroauka BoinmoJiHeHus 1 Hanmucanusa BKP

Brpinonnenue paboThl 11€/1€CO00pa3HO HAYMHATHL C OCHOBHOM €€ 4acTh — C
MepBOMl W BTOpOW TyaBbl. PaboTa MOXET BECTHUCH TOCIEAOBATEIBHO WU B
COYCTAaHUHU, KOrJa OJHOBPEMEHHO BEACTCA H3YyUYCHHE JIMTEpaTypbl, cOOp H
0o0paboTKa JaHHBIX.

Ha nepBom stamne paborbl HEOOX0AUMO CHOpMYJIMPOBATH YETKYIO HAY4YHO
000CHOBaHHYIO IIPO0JIEMY, BBITEKAIOLIYI0 M3 aKTyaJIbHBIX 3aJad COBPEMEHHOM
MPaKTUKU, U cHopMynaupoBaTh 1elib, JOCTHKEHHUE KOTOPOM mpeanoaraet
pa3paboTKy HOBOTO WJIM YCOBEPILIEHCTBOBAaHHWE CYIIECTBYIOLIEro noaxona. Llensb
KOHKPETU3UPYETCSl 4epe3 CHUCTEMY 3aJad, OXBAThIBAIOLIMX KAK TEOPETHUECKOE
OCMBICJICHHE IIPEJIMETHOM 00JIacTH, TaK M NPaKTHUYECKyr peanmzauuio. [lanee
MPOBOJIUTCS CUCTEMATUUYECKUM 0030p HAyYHOW U TEXHUYECKOW JMTEPATYyphl C
aKIEHTOM Ha IIOCJICJHUE MATb—CEMb JIET, YTO II03BOJSAET BBISBUTH COCTOSIHUE
UCCeyeMol 001acTH, ONpenenuTh MpoOenbl B CYIIECTBYIOIIUX PELICHUSX U
000CHOBATh HAYYHYIO HOBHU3HY M NPAKTUYECKYIO 3HAYUMOCTH padboThl. Ocoboe



BHUMAHHE YICISIETCS KPUTHYECKOMY aHalu3y aHaJIOroB: WX (PYHKIIMOHATHHBIM
BO3MOKHOCTSIM, OlpaHMYCHHSIM U YCIOBUSAM TIpuMeHeHus. Ha ocHoBe
MPOBEIEHHOTO aHainM3a OOOCHOBBIBAETCS BBIOOP METOJOB, TEXHOJOTHH,
MHCTPYMEHTAJIbHBIX CPEJICTB U (POPMHUPYETCSI TEXHUYECKOE 3a/I1aHue, OTpakaroliee
TpebOoBaHus K pa3pabaTbIBAEMOMY MPOAYKTY MM METOJY.

[lepBas rnmaa BKP HOCUT mpeuMylleCTBEHHO aHaIUTUYECKHM XapakTep. B
HEH TIOCNeOBaTEIbHO PACKPBIBAKOTCS TEOPETHUECKHE W METOI0JIOTHYECKHE
OCHOBBI ~ TE€Mbl, MOJEIUPYETCS  NpeaMeTHas  o0nacTh € [OMOIIbIO
(opMaNM30BaHHBIX JUarpaMM, OTpPaXKaroLIUX CYIIHOCTH, HMX CBOWMCTBA H
B3aMMOCBS3HM, & TaKXKe WJICHTU(PUIUPYIOTCS 3aMHTEPECOBAHHBIE CTOPOHBI U MX
norpedbHocT. Ocoboe BHUMAHUE YJEISETCS ONUCAHUI0 (PU3UYECKUX WM
WH()OPMAITMOHHBIX TPOIECCOB, TMOJICKAIIUX aABTOMATU3AIMH, aHAJIU3y WU
ynpasieHuio. B ciydae, ecim pabora npemnonaraer pa3paboTKy HOBOrO METO/a, B
TOM TIJIaBe TaKkKe OCYIIECTBIsETCA CcOOp M mpeaBapuTenbHas o00paboTka
UCXOJHBIX JaHHBIX, HEOOXOAMMBIX [UIS TMOCJIEIYIOLEH 3KCIepUMEHTAIbHON
BepH(DUKAITNH.

Bropas rnaBa mocpslleHa MPOEKTUPOBAHUIO M peain3auuu. B 3apucumoctu
OT TUMAa pa3pabOTKH B HEH CTPOATCSA COOTBETCTBYIOIIME aPXUTEKTYPHBIE MOJIEIH:
JUIS  TPOTPAMMHBIX CHCTEM — JHarpaMMbl KOMIIOHEHTOB, MOJyJed U
uHTep(dElcoB; I anmapaTHBIX PEeIIeHUH — TPUHIUITHAIBHBIE CXEMBI, PacuéThl
nmapamMeTpoB  3JEMEHTOB W apXUTeKTypa  JIOTHYeCKuX  ONOKOB  Ha
IPOrpaMMHPYEMBIX MHKPOCXEMax; JUIA CETEeBBIX TPOEKTOB — 0OOCHOBaHHE
TOMOJIOTUU, PACYET XapPaKTEPUCTHUK OOOPYIOBAHMS M CXEMbl COCAUHEHUM; IS
METOJI0JIOTUYECKUX paboT — (dopMaan30BaHHbIE OJIOK-CXEMbl aJrOPUTMOB H
o0ocHOBaHME uX mpeumyniecTB. Ha »drtame peanu3anuu  OCYIIECTBIISETCS
nporpaMMHasl MJIM  amnmaparHas —BOIUIOLIEHWE pa3pabOTaHHbIX pELIEHHH C
COOJIIO/IGHUEM TPUHATHIX CTAHJAPTOB H  JIYYIIUX TPAKTUK HMHKEHEPHOTO
npoektupoBanus. Ocoboe 3HayeHHe NpUAAETCS JTOKYMEHTHUPOBAHUIO MCXOIHOIO
KOJIa, Pa3BOJIKE MEYaTHBIX IJIAT, CIEUpUKAIIIM 000pyI0BaHUS WIIH ITapaMeTpam
Ka0ebHOM MHPPACTPYKTYPbl — B 3aBUCUMOCTH OT Ipoduiist paboThI.

3aKIrounUTEIbHAs IJ1aBa HOCUT TEXHOJOTMYECKHMH M BEepU(PUKALMOHHBIN
xapakTep. B Hell pa3pabaTeiBaeTCs METOAMKA TECTUPOBAHUSI, OXBATHIBAIOIIAS KaK
(yHKIMOHAJIbHBIE, TaK M He(YHKIMOHAJIbHBIE acnekThl pa3padoTku. [
MPOTPaMMHBIX MOJYJIEHd 53TO O3HA4YaeT IIOCTpOeHHEe Habopa MOIYIbHBIX U
MHTETPALlMOHHBIX TECTOB, /IS alllapaTHbIX PEIICHUN — CO3JaHHUE TeCT-OCHYa U
MIPOBE/ICHUE MOJICIIUPOBAHUS B CIICIUATU3UPOBAHHBIX CPENax, JUIsl METOJAOB —
HKCIIEPUMEHTAJIbHYIO TPOBEPKY Ha peajbHbIX WM CUHTETUYECKUX JAHHBIX C
KOJTMYECTBEHHOW  OIEHKOH 3 ¢eKTUBHOCTH. Pe3ymbprarel  TECTUPOBaHUS
opopMIISIIOTCST B BUIE IPOTOKOJIOB, IpadukoB, TaOIMII U CONPOBONKIAIOTCS
UHTEpIIpeTallied B KOHTEKCTE HCXOTHBIX TPeOOBaHWI TEXHMUYECKOTO 3aJaHus.
3aKiII0ueHUe COJIEPHKUT OOOOIIEHHYIO OLIGHKY JOCTUTHYTBIX PE3YyJIbTaTOB, MX
COOTBETCTBUS LEJSIM pabOThI, a TAK)KE PEKOMEHIAIMH 110 JaJIbHEHIIEMY Pa3BUTHIO
Y BHEJIPECHHUIO.

Becy mnpouecc BemonHenus BKP  jomkeH  conpoBoxaaTeCs  CTPOrUM
coONMO/IeHneM HOPM HAyYHOU OJTHKH, BKIIOYAas KOPPEKTHOE IUTUPOBAHUE



WMCTOYHUKOB, M30€raHue IJlaruara U TMpo3pPavyHOe MPE/ICTABICHUE METOIOJIOTHU
UCCIIC/I0BAHMSL.

PazpaboTka apXuTeKTypbl aBTOMAaTU3UPOBAHHOU CHUCTEMbl OCHOBBIBAETCSI HA
(yHKUMOHAJIbHBIE U MOTOKOBBIC MOJEINH, pa3pabOTaHHbIE Ha 3Tarie CUCTEMHOTrO
aHaiM3a npeaMeTHo obmactu. st 3TOro MoXkeT ObITh NPOAHAIN3UPOBAHBI
OusHec-mpoleccbl ¥ Mecta B HeM HH(GOPMAIMOHHONW CHCTeMbI (€CIM €eCTh):
(koHUENTyaJIbHAsE MOJENb OM3Hec-1poluecca, MH(OIOruyeckas MOAelb U T.J.)
[IpoekTupoBaHue M aHaiau3 OU3ZHEC-TIPOIECCOB i OOOCHOBAHMUS BHEAPECHUSA
MH(OPMAIIMOHHBIX CHCTEM aBTOMATHM3alMU aHaju3a Winu ee 3aeMeHTOB (ARIS,
bpwin u T.1.). s npeacraBnenns GpyHKIIMOHAIA ABTOMATU3UPOBAHHON CHUCTEMBbI
MOKET MCIIOJIb30BAThCS JMarpaMMa BapHaHTOB MCIIOJIb30BaHUs, MPEICTaBICHHAs
Ha puc. 1.

P

3aperncTpupoBsatecA
B cUCTEME
3arpyanTh JaHHme

! include

CUCTEMA

MPYNNMPOBKA N0 MHOTOMEDHO
CpefHei Ha OCHOBaHMK
CpeaHel XapaKTepHCTHiM

Menezosaren

Beibpats metog
asanuia

AHaNUTUYECKaR rPYNNKpoBKa No

include

\
MposecTu aHanua

OCHOBHEIM WHOHESTOpaM

1 include

CoxpaxuTs
nNonyJYeHHsIe
pesyneTaTal

CUCTEMA

PervcTpaums
nons308aTens

YaaneHus
NoNs308aTens

OTcnexumeaxue
OedCTEMH
none308aTened

ANMUHHUCTPaTOP

Pucynok 1 — BapuaHTbl HCIIOJIB30BAHUS CHCTEMbI

Pe3ynpTaromM pa3pabOTKH apXUTEKTYpbl SBIAETCS (YHKIMOHAIBHAS CXeMa
aBTOMATH3UPOBAHHON CHCTEMbI, IOKa3bIBAIOIIAsl OJHO3HAYHYIO CBS3b MEKIY
(YHKIIMOHAJIOM U KOMITOHEHTAMH CUCTEMBI, UX PEaTU3yIOIIUMHU.
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OyHKIMOHA ~ ABTOMATU3MPOBAHHOW  CHCTEMBI  3aBHUCHT  OT  TIPaB
I0JIb30BATENICH, ONpeaessieMbIX TaOIMIIeH MTpaB JoCcTyna, KoTopas (OpMUPYETCS B
COOTBETCTBUH C MOJIMTUKON 0€3011aCHOCTH TIPEAMPUITHS UM OPTaHU3AIINN.

ITpu npexacraBieHUM (PYHKIIMOHAIBHONM CXE€Mbl HEOOXOJMMO OOpaTUTh
BHHMaHHE Ha YpPOBEHb JETAIM3AIMH WCHOJHAEMbIX (QyHKImi. JKemarempHO
NpeACTaBUTh  (YHKUMOHAIBHYI) CXEMy Tak, 4TOObl peanu3alus KaxKIoi
BBINOJIHAEMON (DYHKLIMU COOTBETCTBOBAJIa KOMIIOHEHTE CUCTEMBI. TakuMm oOpazom,
(OYyHKIMOHAIbHBIE  CXEMbl ~ OTPAXKAlOT KOMIIOHEHTbI, KOTOpbIE  IOJJIeKAT
pa3paboTke B TpoIlecce MPOEKTUPOBAHWS ABTOMATH3WPOBAHHOW CHCTEMBI, IS
peanuzanuu PyHKIUH, MOUISKAIIMX aBTOMATU3AIIMH.

HoaszoBaTeas Cucrema

3anpocuts JoTHR B
NapoTs

(OO o)

[Kop pexTini
z20x]

SE.E‘_-.'CTHT‘.'\ MeHI

3aTpyIHTL JaMENe

Tposects
AMATHI

Burpysume
PESVTIETAT

PﬂcyHOK 2 - ,Ilﬂarpamma ACHTECJIBHOCTH IMOJbB30BaTEC/JIH B CHCTEME
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Ceauc
Non=30B3TENA

fAueaica

[——IirbopuaLma o exose —

Tun M——Hndopmayns o gusaikce—

n

1
Mane3osarens

Oanreie AnA Bxo3a

Bxog B cucTemy

DOPMALIMS O NONLIDEATENE

Monbaosarens|

[aKHbE ANA AHANMIE—

A

- 3
—o :o:‘:?:::::::m AHENK3 A3HHBIK B Mrbopuaima Buigog pezynsrata
NONb3CBaTEns cucTeMe 0 pesyneTaTe aHanuka
Y y
LaHH=e
4 ans 5 PesynsTar
BHANW3A

Pucynok 3 — /luarpamMma noTokoB JaHHBIX CHCTeMbI B HoTauuu ['eiina-
Capcona

3anpoc
NonkLI0sATENA

Tun ycrpodcTea

CORepHHT

b

Caccnn

CyGwext

Moneaoearens

o

Crpoka gasHs
pesyneTara

Cronfey fanmsix

Peaynerar

&

Bug peaynerata

Dauueie pezynetata

pexynETaTa

R

s~

HuTepnpetaums
pexynLTaTa

Pucynok 4 — KonuenrtyaabHasi Moje/ib 0a3bl JaHHBIX

UserRequest Subject SubjectToResult ResultDataView
PK | ID PE [ID PK | ID PK | ID t—
4 FK1 | DeviceTypelD Title ‘_lijFK1 SubjectiD Te
LoginHash Createdat FK2 | ResultiD
L3 Updatedat FK3| ViewlD
UserAgent CreatedByUserlD Value
IsBanned UpdatedByUseriD CreatedAl
CreatedAt Deleted UpdatedAt
Expiradal iy CreatedEyUserD ResultData
UpdatedByUseriD PK | ID
User Delsted —<FK1 | ResumD
PK | ID FK2| ViewiD e
UserSession LastName FK3| ColumniD P
PK | ID FirstName Result Value
FK1| UseriD MiddleName —H PK | ID H=1 CreatedAt
[~ FK2 [ DeviceTypelD PhoneNumber FK1| UseriD UpdatedAt
SessionlD Email —4 FK2 | TypelD CreatedBylUserD
IsBanned Login Titke UpdatedEyUseriD
BannedAt Fassword Description Degleted
IF FirstActiveAt TimeStamp
UserAgent LastActiveAt CreatedAt
ExpiredAl CreatedAt UpdatedAt
CreatedAt Updatadat CreatedByUserD ResultDataColumn
UpdatedAl CreatedByUseriD UpgatedByUserD PK | ID H
Daleted UpdatedByUserlD Deleted —< FK1 | ResultlD
Deleted FK2| ViewiD —
= Title
Createdat
DeviceType RESURTYPS Updatedat
Ly ek [1D —H PK | ID Erzﬂi]eiB;L:ser:‘[;
atedBylUse
Title i Dzle!ed ]

PucyHnok 5 — Jlornueckasi Moesib 0a3bl JaHHBIX

12



UserRequest Subject SubjectToResult ResultDataView
PK | 1D:int (10) K | 1D: smalint (5) PK | 1D int (10} PK | ID: tinyint (1}
—< FK1 | DeviceTypelD: tinyint (3) Tille: varchar (255) FK1| SubjectiD: smalint (5) Title: varchar (255)
LoginHash: varchar (255) CreatedAt: timestamp FK2 | ResultiD: int {10)
IP: varchar (64) UpdatedAt: timastamp FK3 | ViewlD: tinyint (1)
UserAgent: varchar (255) CreatedByUserlD: smalint (5) Value: finyint (1)
IsBanned: tinyint (3 UpdatedByUseriD: smalint (5) CreatedAt timestamp
CreatedAt timestamp Deleted tinyint (1) UpdatedAt: timestamp
ExpiredAt: timestamp CreatedByUseriD: smalint (5) ResultData
UpdatedByUseriD: smalint (5) PK | ID: bigint (20}
User Deleted: finyint (1) — FK1| ResultiD: int (10)
PK | 1D: smalint (5} FK2 | ViewlD: tinyint {1) p——y
LastName: varchar (64) FK3 | ColumniD: int (10) >
(64) Result ; (
UserSession Firstitame: varchar (64) Value: varchar (64)
PK | 1Dz int (10) MiddieName: varchar (64) —H PK | ID:int {10} H— CreatedAt timestamp
- = PhoneMumber: varchar (11) FK1| UserlD: smalint (5) UpdatedAt: timestamp
R UseriC:Smalit o) Email har (255 —§FK2 | TypelD: ti t(1 CreatedByUserlD lint (5
(255) ypelD: tinyint (1) reatedByliseriD: smalint (5)
< Fi2 | DeviceTypelD: tinyint (3) e Vi ¥ ¥ . :
. Login: varchar (255) Tithe: varchar (255) UpdatedByUserlD: smalint (5)
SessionlD: varchar (255) ;
" Password: varchar (64) Description: varchar (1022) Deleted: tinyint (1)
IsBanned: finyint (3)
: FirstActiveAt: timestamp TimeStamp: timestamp
BannedAt timestamp
= LastActiveAr timestamp CreatedAl fimestamp
IP- varchar (64)
UserAgent: varchar (255 CreatedAt timestamp UpdatedAt: timestamp
Lol L 4 L )
: preim S UpdatedAt: timestamp CreatedByUserlD: smalint (5) ResultDataColumn
X
CreatedByUserlD: smalint (5) UpdatedByUserlD: smalint (5) PK | ID:int (10} 4—!
CreatedAl fimestamp
UpdatedByUserlD: smalint (5) Deleted: tinyint (1) —d FK1 | ResultlD: int (10)
UpdatedAt: timestamp :
v Deleted: tinyint (1) FK2 | ViewlD: tinyint (1) —
Deleted: tinyint (1)
Title: varchar (255)
CreatedAt imestamp
DeviceType ResultType UpdatedAt: timestamp
: tinyi CreatedByUserlD lint (5)
Ll P | 1D: tinyint (3) —H PK | ID: tinyint (1} reatedByUserlD: smalini
Title varchar (255) UpdatedByUserlD: smalint (5)
TlIG: Varenar (255) L Deleted tinyint (1)

PucyHok 6 — ®@usnyeckasi Mojiesib 0a3bl JaHHBIX

HNHcTpyMeHTallbHBIE CpEeACTBA pa3pabOTKH aBTOMATH3WPOBAHHOM CHCTEMBI
BKJIIOYAIOT CUCTeMBl ympaBieHuss Oazamu jganHbix  (CYBJ[), a Taxke
BBICOKOYPOBHEBBIE ~ CpEJCTBA  IpOrpaMMUpoBaHus  npwioxeHnuid. [Ipumep
CpaBHEHUS A3BIKOB MPOrpaMMHPOBAHHUS NPEACTABICHO B Tabnuie 1.

Tabauna 1 — CpaBHEHHE 53bIKOB IPOIPaMMUPOBAHUS

N HaGop
JIérkocTh CkopocThb
Hocryn- Kpoccmar- MammHHOE | CTaTUCTUYECKUX
SI3pIK UCIIOJb- 00paboTku .
HOCTh (hopMeHHOCTH obOyueHuHe byHKIMI A5
30BaHUSA uH(bOpMaLIUH
MAJ]
Python + + + - + -
R + - + - + +

TakuMm 00pa3om, 000CHOBaHHBIN BbIOOP MHCTPYMEHTAPUS MO3BOJISET IIEPEUTH
K HEINOCPEICTBEHHOU pa3paboTke (IpOorpaMMUPOBAHUIO) OTACIBHBIX KOMIIOHEHT
ABTOMAaTU3HPOBAHHON CUCTEMBI.

ABTOMaTU3UpPOBaHHAsl CUCTEMa pas3padaTbiBacTcs, Kak IPaBUIIO, HA OCHOBE
0a3 pganneix (bZl). B/l sBaserca oTpaxxeHueM UHGOPMAIIMOHHOW MOJEIU
IIPEeIMETHOM 00JIacTU U IpecTaBisgeT cO00 COBOKYNHOCTh CBSI3AHHBIX JAHHBIX,
OpraHM30BaHHBIX 10 ornpeaeaeHHbIM npasuiam. CYB]] obecnieunBaer noaiepxKy
co3aHusi 00beKTOB 0a3 JaHHBIX, IEHTPAIIM30BAHHOTO YIPABICHUS U OPTaHU3alIuN
JOCTYIIa K HUM Pa3IMYHbIX [10JIb30BATEIICH.

[Ipu pazpaboTke MOJieNu JaHHBIX HEOOXOAUMO YUUTHIBATH:

13




1) uckiroueHue WiK CBeICHUE K MUHUMYMY MOBTOPSIIOIIUXCS JAHHBIX MyTEM
3a/IaHUsl HOPMAJIM30BAHHBIX CTPYKTYD;

2) obecrmeueHre BCEM TI0JIB30BATEISIM OBICTPOTO JIOCTYIA K JAHHBIM;

3) BO3MOKHOCTb PacCIIMPEHUS CTPYKTYPbl MOJIEH JIaHHBIX;

4) obecrieueHne LETOCTHOCTH JaHHBIX;

5) npenoTBpalieHue HECAHKIIMOHUPOBAHHOTO 1OCTYIIA K JaHHBIM;

6) NpeaoCTaBIIC€HHE JIEJIETMPOBAHHOIO JIOCTyNa K JAHHBIM OTAEIbHOMY
MOJIL30BATEIIO WIIU TPYIIIE M0Jb30BaTENCH;

7) CHHMXXEHHWE CIIOKHOCTH CO3IaHHs TPHUIOKEHWH, MpeIHa3HAYeHHBIX IS
BBO/Ia, DPEAAKTHUPOBAHUS, OOpabOTKM [JaHHBIX, a TAaKKe AaHalu3a CKPBITHIX
3aKOHOMEPHOCTEHN B CTPYKTYpax JaHHBIX.

[IpoexkTupoBanue 6a3bl JaHHBIX HAYMHAETCS C pa3pabOTKu crenuduKanui
BHEUIHEr0 ypoBHs. BHemmHuil ypoBeHb — 0000IIEHHOE NpejacTaBieHue Oa3bl
naHHbIX Bcemu moib3oBatensiMu AC. [lpu paspabotke b/l Ha BHemiHeM ypoBHE
HEOOXOAMMO HM3y4uTh (PYHKIHOHHpPOBAHUE OOBEKTa YNpaBJICHHUS, [UIsI KOTOPOTO
pa3pabartbiBaeTcst 0a3a JaHHBIX, BXOJHBIE U BBIXOJHBIE JOKYMEHTHI ((h)parMeHThI
JOKYMEHTOB), Tojiexaiiue o0paboTke cpeacTtBamMu paspabdarbiBaemoni  AC.
BHemnuii ypoBeHb apXHUTEKTYphbl 0a3bl JaHHBIX, KaK IPABWIIO, MPEACTABISAETCS
onucanueM uepapxuu ¢yHkuuit AC, ypoBHEH AOCTymna MOJIb30BaTeNiei, KIacCoB
00BEKTOB MPEAMETHOM 00JIACTH M CBA3EH MEKIY HUMH.

Nudbopmanmonno-norudeckas moaens (MJIM) mnpeamernoir  oOnactu
ABIIAETCS MPOOJEMHO-OPUEHTHPOBAHHOW M CHCTEMHO-HE3aBHUCHUMOM, OHa HeE
3aBUCUT OT KoOHkpeTtHoM CVYbBJ/l, omnepanmoHHOW CHCTEMBI W aMmapaTHOIO
obecnieuenus AC. Haznauenue MJIM npeameTHo# 001acTH — ajieKBaTHOE, €MHOE,
MHTETPUPOBAHHOE U HENPOTUBOPEUNBOE OTOOPAKEHUE PEaIbHOrO0 MUpPA B paMKax
pelwaemMo  3amayd  aBTOMATH3alMM;  OTPaKEHUE  MOTpeOdHOCTEeW  BCeX
noJsib3oBaTenei paspadbateiBaemoii AC.

I'paduueckoe npeacrasienne MJIM nipeameTHoM 001acTH OCYLIECTBIISETCS B
Buae ER-momenu. OcHoBHbIMH 3nemeHTamMu ER-monenm B Horamuu Puuappa
bapkepa sBisitoTcs: Kiace 00bEKTOB; CBOMCTBO Kiacca OOBEKTOB; YHUKAJIbHbIN
UIACHTU(UKATOP;  ONIMOHAJILHOCTL CBOMCTBA, CBSI3b; OMNIMOHAJIBHOCTh H
MEPEHOCUMOCTDb CBSI3M; YHHUKAIBHOCTh O0OBEKTA U3 CBSI3U; CYNEPTHUIIbI, MOATHUIIbI,
apKy | JIp.

[Tocne moctpoenus WNJIM mnpeamerHoit oOnacth HeoOXoauma IPOBEpPKa
IIOJIyY€HHOM MOJICSIM Ha COOTBETCTBUE BBINOIHEHMS 3a1aHHbIX QyHKIui AC.

Jaranoruueckas wmojaenb (JJIM) 0a3bl  JaHHBIX SBIISIETCS  MOJCIBIO
JIOTUYECKOTO YPOBHSI M MPEACTaBIISIET CO00M OTOOpaKeHUE JIOTUYECKUX CBs3eH
MEXIY DJIEMEHTAMH JaHHBIX O€30THOCHUTENBHO K HMX COJCPKAHUIO M Cpeabl
XpaHeHusi. DTa MoJeib CTPOUTCS B TEepMUHAX WHGOPMAIMOHHBIX €IMHHUIL,
nonycTuMbix B cpene BblOpanHoi CVYBJ/[. Oran cospanus JIJIM HasbiBaercs
JaTaJOrn4ecKuM MpoekTupoBaHueM. OrMcaHue JIOTMYECKOW CTPYKTYpbl 0Oa3bl
JaHHBIX Ha A3BIKE 3aJaHHOM MOJEIM JaHHBIX (HalpuMep, PEISLUOHHOM)
HA3bIBAETCS CXEeMOU 0a3bl TaHHBIX.

ITpu dhopmMHUpOBaHUM JIOTHYECKOW CTPYKTYPBI PEIALMOHHON 0a3bl JIaHHBIX
(PBJ1) ocymectBasiercss mpeoOpa3zoBaHUE HCXOAHON HMHGOIOTHYECKON MOJIENH
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MPEAMETHOM 001acTu B CTPYKTYpPY, OMHUCHIBAEMYI0 TEPMHUHAMHU PEISIIUOHHON
Mojenn gaHHbIX. [lo onpenenenuro cxema PBJl  npexacrasisier  cobou
COBOKYITHOCTh CBSI3aHHBIX MEKIY C000#l cxeM pensiuuoHHbIX oTHomeHui (PO).
[Tonyuute norudeckyro ctpykrypy PBJl o3nawaer ompenenuts Bce cxembl PO,
3a/laTh MX MMEHA, 3aJaTh uMeHa arpudyToB PO, onpenenuTs nepBUYHBIE KIIIOUU
kaxaoro PO, BHemHue KIIOUM, pPEATU3YIOLIUE CBSI3M MEKAY CXeMaMu
PENSALMOHHBIX OTHOILLICHUH.

Pa3paborannyto ABTOMATU3UPOBAHHYIO CUCTEMY HEOOXOUMO
nporectupoBaTh. Kak mpaBwio, TECTUPOBAHHUE MPOrPAMMBI  BBITIOJIHAETCS
MOATANHO, HAYMHASI C MPOBEPKH KaXJAOr0 MOJYJIsl U 3aKaHUMBACTCSI MPOBEPKOMU
BCE cucTteMbl B 1enoM. TecTupoBaHME AaBTOMATU3MPOBAHHBIX CHCTEMaA
MpeAnoiaraeT MpPOBEPKY CPEACTB aBTOPU3AIMU MOJb30BaTENEH, MPOBEPKY
NPaBUJIBHOCTH 3aIOJIHEHUsI 0a3bl JIaHHBIX M MPOBEPKY PEILICHUH aHAIUTHYSCKUX
TIPUIOKEHUM.

B rtexHonornueckom pazaene BKP wuznaratorcst pykoBojcTBa mnepcoHala,
IKCTUTYaTUPYIOLIETO pa3paboTaHHYIO ABTOMAaTU3UPOBAHHYIO CHUCTEMY.
HeoOxoaumo  OTpasuTh ClEIylOIIMEe MOMEHTBI: Ha3HAYeHHEe U  YCJIOBHUS
IMPUMEHEHUs  NPOTPaMMBI, XapaKTEpPUCTHKAa MporpaMMbl, oOpalieHue K
MporpaMme, BXO/IHbIE U BBIXOJHbBIC TaHHbIE, COOOIICHUHN, HA3HAYEHUE TIPOTPAMMBbI,
YCIIOBHSL BBITTOJIHEHHS TIPOTPaMMBI, BBHITIOJTHEHHE IPOrpaMMbl. Takke TpH
BO3MOKHOCTH HEO00X0AMMO OLICHUTD 3(pdHeKTUBHOCTD BHEPEHUS
aBTOMAaTU3HPOBAHHON CUCTEMBI.

B «3akimouennmn», kak caMOCTOATEILHOM pa3zjiesie paboThl, 10KEH OBITh JaH
KpaTKuid 0030p OCHOBHBIX pE3yJIbTATOB W BbIBOJIOB, IIOJYYECHHBIX B XO/€
MPOBEJEHHOTO HCClieIoBaHusl. B Hem, Hapsay ¢ OOHNMMU BbIBOJAMH IO
pesyiabratam padoThl, AOHKHA ObITh IpEJCTaBICHA OLEHKA JOCTOBEPHOCTU
MOJYYEHHBIX PE3YJbTaTOB M CPABHEHHUE C aAHAJOTHMYHBIMU pe3yJibTaTaMu
OTEYECTBEHHBIX U 3apyOeKHbIX paboT, a TAKKE NPEJIOKEHHS 10 UCIIOJIL30BAHUIO
pe3yNnbTaToB padOThI, BOZMOXHOCTH MCMOJIL30BAHMS pa3pabOTaHHBIX MPUIOKEHUN
B npaktuke. [lpencraBieHHble B 3aKIOYEHUM BBIBOAbI U PE3YJIbTAThI
WCCIICIOBAHUS JIOJDKHBI ITOCJIEIOBATEIbHO OTpaXkaThb pEIICHHE BCEX 3ajad,
MOCTABJICHHBIX aBTOPOM BO BBEIEHUHU, U JIaTh YETKOE MPEICTABICHUE O KAUeCTBE
IIPOBEJCHHOI0 HUCCIENOBAaHUsI, Kpyr'e paccMaTpHMBaE€MbIX BOIIPOCOB, METOAAX M
pe3ynbTaTax UCCIeIOBAHUS.

[Tonyuennsie B BKP pesynbrarsl u3nararoTcsi B BHJE TEKCTOBOIO H
WUTIOCTPATUBHOTO Marepuana, YHopsJI0YEeHHOTO aBTOPOM 110 COOCTBEHHOMY
yemotpenuto. [Ipu u3nokeHuu martepuana BajkHO JOOMBATBHCS J10Ka3aTesIbCTBA
HAyYHOM LIEHHOCTHM M IIPAaKTUYECKOM 3HAYMMOCTH IIOJYYEHHBIX BBIBOJIOB U
MOJIOKCHUM, OINUpasACh HE HAa AaBTOPUTET, TPANULUM WM BEpy, a «IyTeM
CO3HATEJIBHOTO YOEKIEHHS B MX MCTUHHOCTH HAa OCHOBE OOIIE3HAYMMOCTH JIs
Hay4yHOro coobOmiectsa HopMm U kputepueB» (IlIubipeB B.C. Hayunoe nosnanue
Kak JeaTenbHOCTh. M., 1984. C.135). Ctuip M310KCHUSI aHATUTUYCCKUX JIAHHBIX
JOJKEH ObITh IUTEPATYPHBIM U HAYYHBIM, YTO MPE/INOJIAraeT TOUHOCTb, SICHOCTh U
KparkocTb. B 1uenom coxepxkanue u Teket BKP  10/mKHBI MMETH BBICOKMUI
TEOPETUYECKUM  ypOBEHb M  COOTBETCTBOBAaTbH TPEOOBAHUIO  ABTOPCKOM
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CaMOCTOATCIBHOCTH, IIOJIHOTBI HMCCIICOOBAHHA, BHyTpeHHeﬁ JIOTUYECKON CBS3U U
MMOCJICH0BaATCIIBHOCTH U3JIOKCHHA.

[Ipumep BKP. ABromaTru3aunMsi CTaTHCTHYECKOI0 aHAJIM3a [JAAHHBIX
CeJIbCKOXO035IHiCTBEHHBIX OPpraHu3anuii Ha ocHoBe pe3yjabTatoB BCXII-2016.
[1nan
Beenenue
['naBa 1. TeopeTuko-MeTo10J10THYECKIe OCHOBBI aBTOMAaTH3allUU
CTaTUCTUYECKOIO aHAJIN3a JaHHBIX CEJIbCKOXO03AMCTBEHHBIX OpraHu3aui
1.1 Beepoccuiickas cenbckoxossiicTBeHHas nepenuchk 2016 rona u hopmupoBanue
CTaTUCTHUYECKON OTYETHOCTH
1.2 OO630p CymECTBYWOIIMX MOJAXOAOB U TMPOTPAMMHBIX PELICHUM JJis
aBTOMATHU3ALMK CTATUCTUYECKOT0 aHAJIM3a B arpapHOM CEKTOpE
1.3 Ob6ocHoBaHME BHIOOpAa METOI0B U MHCTPYMEHTOB aBTOMATHU3ALIUN
1.4 MonenupoBaHue NpeaAMETHOM 00J1acTH:
I'maBa 2. [IlpoextmpoBanue u pa3paboTka HHYOPMAMOHHOW CHUCTEMBI
ABTOMATU3UPOBAHHOI'O CTATUCTUYECKOTO aHalu3a
2.1 ®opmupoBaHHME TEXHHMUYECKOTO 3aJaHUsl Ha pa3pabOTKy MPOrpaMMHOTO
MPOAYKTa
2.2 ApXuTekTypa IPOEKTUPYEMOM CHUCTEMBI: MOJAYJIbHAs CTPYKTYpa W IPUHLHUIIBI
B3aUMO/JICHCTBUSI KOMIIOHEHTOB
2.3. IlpoekTrpoBanue 0a3bl JaHHBIX
2.4 [IpoexkTupoBanue uH(OPMAILIMOHHOMN CHCTEMBI aBTOMAaTHU3ALUU
CTaTUCTUYECKOI O aHaJIn3a
2.5 TlpoekTupoBaHUE paCYETHOTO MOAYJISI: aITOPUTMBI CTATUCTHYECKOTO aHaIn3a
2.6 PazpaboTka MOayJIsi UMIIOPTA W IIPEIBApUTEIbHON 00pabOTKH JJaHHBIX
2.7 Monynb BU3yanu3auuu: UHTepEnc npeCcTaBiIeHUs pe3yIbTaToOB
2.8 [IporpamMHas peanusanusi CUCTEMBI
I'maBa 3. TecrupoBanue, BepupuKauMs ¢ NPAKTUYECKas I[PUMEHUMOCTb
pa3paboTaHHOIO peleHuUs
3.1 MeToauka TeCTUPOBaHMS IPOrPAMMHOIO MPOJAYKTa
3.2 IlpoBeneHue MOAYJIBHOTO W MHTErPAIMOHHOTO TECTHPOBAHMS: BBISBICHUE U
yCTpaHEHHue omnO0K 00paboTKH U pacyéra
3.3 CpaBHUTENIBbHBIM aHANU3 PE3YJIbTATOB PYYHOTO W AaBTOMATHU3UPOBAHHOTO
aHajiM3a: TOYHOCTb, [10JIHOTA, BDEMEHHBIC 3aTPaThl
3.4 OueHka NPaKTHYECKOM NPUMEHHUMOCTH CHUCTEMBbI i 3amad Poccrata u
PEruOHAIBHBIX OPIaHOB arpapHOIO YIIPABJICHUS
3aKIro4eHne
bubnuorpaduyeckuii CriMcok
[Ipunoxenne
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4 Odopmiienne DaKaJaBpCcKOi padoThI

BeinyckHas kBanudukanuonHas padota (OakanaBpckas padoTa) COCTOUT U3:

— TEKCTOBOM 4YacTH (MOSACHUTENIbHOM 3anucku) — o0si3aTenpHor yactu BKP;

— JOTIOJIHUTENIBHOIO MaTepuasa (CojiepKaliero peieHue 3ajiad,
YCTaHOBJICHHBIX 3alaHNeM) — HeoOs3aTenpHoM yactu BKP.

JlonoJIHUTENBHBIN MaTepua MOKeT ObITh IPEJICTABIICH B BUJIE Ipaduueckoro
MaTepuana (TUiakaTel, YePTEKH, TaOMUILl, Tpaduku, quarpaMMbl U T.JI1.) WIA B
BUJIE JPYroro Marepuasia (MakeToB, 00pa3lioB, U3JIEIHH, CEIbCKOX03iCTBEHHbIX
MPOIYKTOB, KOJUISKITHI, repdapuu, mMpOrpaMMHBIX TPOIYKTOB H T.IL.).

O0bvem nosicuutenbHoM 3anmucku BKP cocraBimsier ~ siucToB 0e3
MIPUJIOKEHMUSL.

[TosicHuTenpHasi 3amMCKa BBIMOIHIETCS W TMPEACTABISIETCS HAa OyMakKHOM U
JIEKTPOHHOM HOCHUTENSX (JEKTPOHHBIM BapHAHT MPEIOCTABISAETCA 1O PELICHUIO
Kadeapsr).

[TosicaurensHas 3anucka BKP bakanaspckoii pabomsr nomkHa conepxarb
CJIeIYIOLIUE CTPYKTYPHBIE SJIEMEHTHI:

— TUTYJIbHBIN JIUCT;

— 3amanne Ha BKP;

— aHHOTAIIHIO;

— MepeYeHb COKPAIIEHUHN U YCIOBHBIX 0003HAUCHUI;

— cojiepKaHue;

— BBEJICHHUE;

— OCHOBHYIO YacCTh;

— 3aKJIIOUEHHE (BBIBOJIBI);

— oubnuorpaduveckuii CrucoK;

— IpWIOKEHUS (B Cilydae HEOOXOIMMOCTH).

[Tocne 3aBEPIICHUS MOJATOTOBKH 0o0y4aromumMcs BBIITYCKHOU
KBAJIM(PUKALIMOHHON pabOThl PYKOBOAMTENb BBIMYCKHOW KBaJIM(PUKALIMOHHOM
paboThl MpEeACTaBIsSIET MUCbMEHHBIM OT3BIB O padoTe 00ydarolerocs B MEPHO.
MOJIFOTOBKHM BBINYCKHOM KBaJM(DUKAIMOHHONU pabOThI.

B nosicautensHyto 3anucky BKP BkiagesiBaercsa oT3siB pykoBoautenst BKP u
peLeH3us.

Tumynonwiu aucm BKP. TutynbHbIN JACT sABiseTCs NepBbIM JiucToMm BKP.
[TepeHocbl COB B HAANMUCIX THUTYJBHOIO JIMCTAa He jomnyckaiorcs. [Ipumep
opopmienus tTutyasHoro aucta BKP npusenen B [lpunoxenun A.

3aoanue na BKP. 3ananne Ha BKP — crpyktrypsbii snement BKP,
COJICpKalIMii HaMMEHOBAHHWE BbINTyCKarOUICH Kadeappl, (aMUIMI0 M MHULUAIIBI
CTylleHTa, naTy Bbigauu 3amanus, TeMy BKP, ucxomneie maHHBIE W KpaTKoe
conepxkanue BKP, cpok mnpencraBieHus Kk 3amure, (amMuwiIdd U MHULMAAIBI
pykoBoauTensi(€ii) M KOHCYJIBTAHTOB 110 CHELUHMAJILHBIM paszzenaMm (Ipu  Hx
HaIU4MK). 3ajJlaHue  TOJAINMCHIBACTCS  PYKOBOAMUTENIEM(M), CTYACHTOM U
YTBEPXKAAETCs 3aBEAYIOLIMM BhIyCKarolen kadenpoil. @opma OnaHka 3aaHus
MpUBE/CHA B IPUIIOKEHUH b.
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Annomayusa. AuHotanus — CTpyKTypHbId s5emenT BKP, marommit kpaTkyro
xapakrepuctuky BKP ¢ Toukum 3peHMs coaepkaHus, Ha3HAYCHUS W HOBH3HBI
pe3yNbTaToB pabOThl. AHHOTAIMS SIBISETCS TPETHUM JIUCTOM TMOSCHUTEIHHOU
3anucku BKP.

Ilepeuens cokpawenuit u ycioeuvix ooo3nauenui. IlepeyeHb COKpalieHun
U YCJIOBHbIX O0O3HaueHWM — CTpyKTypHbli dnemeHT BKP, narommuii
IIPEJICTaBICHUE O BBOJAMMBIX aBTOPOM pabOThI COKpALEHUH U YCIOBHBIX
0003HAUYCHUN. DJIEMEHT SIBJISIETCS HE 0053aTEIbHBIM M MPUMEHSETCS TOJbKO IMPHU
HQJIMYUU B MIOSCHUTEJIBHON 3alIMCKE COKPAILEHUI M YCIIOBHBIX 0003HAYEHUH.

Cooeporcanue. Copnepxanne — CTpykTypHbii asiemeHT BKP, kpatko
onuchiBarommi cTpykrypy BKP ¢ HOMepamu W HaumMEHOBaHUSAMM pa3/eiioB,
MOJIPA3/IeNIOB, a TakKe TMEepPEUYUCIICHNEM BCEX TNPWIOKEHUH W yKa3aHUEM
COOTBETCTBYIOIIMX CTPAHUII.

Beeoenue u zaxnrouenue. «Benenue» M «3aKIIOYEHUE» — CTPYKTYPHBIE
sneMenTbl BKP, TpeGoBanus K HUM ONpeAensoTcs METOANYECKUMU YKa3aHUsIMU K
BoinosnHeHuti0 BKP no nanpaBnenuio 09.03.02 — MudpopmanuoHHbIE CUCTEMBI U
TEXHOJIOTHH.

Kak nmpaBuio, BO BBe€HUHU clieyeT 0OOCHOBATh aKTyaJbHOCTb M30paHHOMN
tembl BKP, packpbiTb ee TeopeTHdecKkyrd U TNPAKTUYECKYH0 3HAYUMOCTD,
chopmyaupoBaTh Ledb W 3agayd  uccienoBaHus. OCHOBHOE Ha3HAueHHUE
3aKJIIOYEHUS/BBIBOJOB - pe3toMupoBarh cojaep:xkanue BKP, moaBectu wutoru
IIPOBE/ICHHBIX MCCJIEAOBaHMI, COOTHECS MX C IIEJIbI0 U 3aJadyaMu HCCIEIOBaHUS,
chopmMyTUpPOBAaHHBIMHU BO BBEJACHHHU.

«BBeneHue» M «3aKIO4YEHHE» HE BKIKOYAIOTCS B OOLIYI0 HyMeEpaluio
pa3eioB W pa3MellaloT Ha oTaenbHbIXx Jmctax. CrnoBa «BBenenue» wu
«3aKJIIOYEHHE» 3aIUChIBAIOT MOCEPEAMHE CTPAHHULIBI C IEPBOM MPOIMMCHON OYKBBI.

Ocnosnas uacms. OCHOBHas 4YacTb — CTPYKTYpHBIA 31emeHT BKP,
TpeOOBaHUSI K KOTOPOMY OIpeaestoress 3aaaHueM cryjaeHty Kk BKP wu
METO/IMUECKUMU yKa3aHusMH K BbinosHeHH0 BKP no nanpasnenuto 09.03.02 —
NudopMalnoHHbIE CUCTEMbI U TEXHOJIOTHH.

bubnuozpaguueckuit cnucok. budbnuorpapuueckuil CiucCoK — CTPYKTYPHBIi
sanemeHT BKP, kotopeiii mpuBogutcs B koHie Tekcta BKP, mpencraBisromumii
CIIMCOK JIUTE€pPATypbl, HOPMATHBHO-TEXHHUYECKOW W Jpyrod JOKyMEHTaluH,
WCMOJIb30BAHHOM  TMPM  COCTaBJICHUM  MosicHUTEeNbHOW  3amucku  BKP.
bubnuorpaduueckuii CUCOK MOMENIaeTcs Ha OTACIBbHOM HYMEPOBAaHHOM JIMCTE
(TucTax) TOSICHUTENBHOW 3amUCKH, a CaMd HWCTOYHHMKU 3alHUCHIBAIOTCS U
HYMEpPYIOTCS B TOPSIIKE UX YINOMHUHAHUSA B TekcTe. VICTOYHUKM JIOJKHBI UMETh
MOCJIEIOBATEIbHBIE HOMEpa, OT/AENAEMble OT TEKCTa TOYKOH U IPOOEsIoM.
Odopmiienue npousBoautes cornacuo I'OCT 7.1.

IIpu nanucanun BKP HeoOXomnMo [gaBaTh KpaTKUE BHYTPHTEKCTOBBIE
oubnmorpaduueckue ccouiku. Eciam aenaeTcs cCbUIKa Ha MCTOYHHMK B LIEJIOM, TO
HEOOXOQMMO IIOC/IE YIIOMHUHAHUS aBTOpa WJIM aBTOPCKOIO KOJUIEKTHBA, A TaKXKe
MOCJie TMPUBEACHHONW IUTAThl pabOThI, yKa3aTh B KBAJApaTHBIX CKOOKax HOMeEp
3TOr0 UCTOYHMKa B OmOnmorpadpuyeckoM cnucke. Hanpumep: Ilo muenuto Ban
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[IITpaanena, CymiecTBYIOT MO KpailHEeW Mepe TpH cliydas, Korja OMOMHIMKAIUA
CTAaHOBHUTCS HE3aMEHHUMOM [7].

JlomyckaeTcsi BHyTPUTEKCTOBYIO OMOTHOTpadUYECKyI0 CCBUIKY 3aKIHO4YaTh B
Kpyriible CKOOKM, C YKa3aHHEM aBTOpPOB M TIoja H3JaHusi OOBEKTa CCBUIKH.
Hamnpumep, (Yekepec, Yepankos, 2000).

Ecnu ccbiiky npuBoAsST HA KOHKPETHBIM (parMeHT TeKCTa JOKYMEHTA, B HEH
YKa3bIBAIOT TMOPSIKOBBIH HOMEpP W CTPAaHMIIBI, HAa KOTOPBIX IOMEUIEH OOBEKT
ccbuiki. CBeleHuUs pas3fefsioT 3andaToM, 3akirouass B KBaJpaTHbIE CKOOKH.
Hampumep, [10, c. 81]. Jlomyckaercs omnpaBaaHHOE COKpalleHHe uuTaThl. B
JTaHHOM CJTy4dae MpOMYUIEHHBIE CJIOBA 3aMEHSIOTCS MHOTOTOYHEM.

Ilpunoscenue. llpunoxenue(s) sIBIASETCS CAMOCTOSTETBHON YacThO PaOOTHI.
B npunoxenusx k BKP nomemiaror marepuant, J0MOJHSIOMMA OCHOBHOM TEKCT.
[TpunoxeHUsIMH MOTYT OBITh:

— rpaduKH, AMarpaMMsl;

— Tabnmiel 6ombIoro popmara,

— CTaTUCTUYECKHUE JaHHbIE;

— (opMBI OyXTaJITEPCKON OTUETHOCTH;

— (ororpadun, TexHuueckue (mpoleccyalbHble) IOKYMEHTbI HW/WIM HX
(parMeHTBl, a TAaK)K€ TEKCThI, KOTOpPBIE 0 pa3HbIM IPUUYMHAM HE MOTYT OBITh
MOMEIIIECHBI B OCHOBHOM paboTe u T.1I.

Kaxxnoe mpuioxeHue ciieayer HadMHATh C HOBOM CTpPaHHMIBI C YKa3aHHUEM
HaBepXy mnocepenuHe crpaHuilel ciaoBa "[lpunoxenue" u ero 0003HAYEHUS.
[TpuiioxeHue TOJKHO MMETh 3arojOBOK, KOTOPbIM 3alUCBIBAIOT CHUMMETPHYHO
OTHOCHUTEJIBHO TEKCTA C MPOMUCHOM OYKBBI OT/IENBHON CTPOKOM. 18

[Tpunoxenuss 0003HAYaOT 3arjiaBHbIMM OyKkBamMu pycckoro ajdasura,
HauMHas ¢ A, 3a HCKJIoueHHeM OykB B, 3, 1, O, U, b, b, b. Jlomyckaetcs
UCII0JIb30BaHUE I 00O3Ha4YeHUs: mnpuiioxkeHui apabckux nudp. ITocne cioa
"[lpunoxenne"  cnegyer OykBa (wmm  1umdpa), oOo3Ha4aromas  ero
M0CJIE/I0BATEIBHOCTD.

[Tpunoxenus, kak mnpaBwio, odopmisior Ha Jjmctax (opmata A4,
Jlonyckaercst ohopMIsITh npuiaokeHus Ha auctax dopmara A3, A2, Al o 'OCT
2.301.

[Ipunoxenus AOMKHBI UMETh OONIYI0 C OCTAJIbHOW YaCThiO JIOKYMEHTA
CKBO3HYI0 HyMEPALMIO CTPAHHII.

Odghopmnenue mexkcmoeozo mamepuana (I'OCT 7.0.11 — 2011) u mpebdosanusn
cmpyKkmype mexkcma

1. BKP nomxHa ObITh BBINOJHEHA MEYaTHBIM CIIOCOOOM C MCIIOJb30BAaHUEM
KOMIIbIOTEpAa M TPUHTEPAa HA OAHOM cTOpoHEe Oenoi Oymarm ¢Qopmara A 4
(210x297 mm).

2. Ions: ¢ neBoit CTOpOHEI - 25 MM; ¢ npaBoi - 10 MM; B BepxHel yactu - 20
MM; B HIDKHEHN - 20 MM.

3. Tummpudra: TimesNewRomanCyr.IlIpudT OCHOBHOTO TEKCTa: OOBIYHBIM,
pasmep 14 nt. lpudt 3aronoBkoB paznenos (T71aB): MOMYKUPHBIN, pazMep 16 mrT.
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[IpudTt 3aromoBKOB MOApa3eIoB: MOJYyKUPHBIA, pasmep 14 mr. L{Ber mpudta
JOJIKEH OBITh YepHBIM. MeKCUMBOJIBHBIH MHTEPBaJ — OOBIYHBINA. MeXKCTPOUHBIN
WHTEPBAJ — MOTYTOPHBIM. AO3arHbIil oTcTymn — 1,25 cm.

4. CrpaHuiibl JOJKHBI ObITh IPOHYMEpOBaHbl. [1OPsIIKOBBI HOMEDP CTaBUTCS
B cepeaMHe BepxHero nmoJjsi. [lepBoil cTpaHuiien CUMTaeTCsl TUTYJIbHBIW JIUCT, HO
HOMED CTPAHUIIbI HA HEM HE MPOCTABIISAETCS.

5. T'maBpl HMMEHT CKBO3HY HyMepamui B Ipeaenax padoTel u
0003HavaroTCs apadbckumu uMdpamMu. B KoHIe 3aro/i0oBKa TOYKA He CTABUTCH.
Ecian 3arosoBoxk COCTOMT M3 [JBYX MPELIOKEHUH, HX pasfeisiioT TOYKOM.
Ilepenocsl ¢10B B 3aroJI0BKax He J0MyCKAKTCS.

6. Homep mopapaszaena (maparpada) Bkiroyaer HOMep pasjena (TJjiaBbl) U
MOPSIIKOBBI HOMEp Tojipasnena (maparpada), pa3aeineHHbie Toukou. [Ipumep —
1.1, 1.2 uT.1.

7. I'maBbl paboThl O 00BEMY OKHBI OBITH MpONOpIMOHATEHEIMU. Kaxas
rJlaBa HAYMHAETCS C HOBOM CTPAHMLIBI.

8. B pabore HeoOXoauMO 4ETKO M JIOTHYHO M3/1araTh CBOU MBICIH, CIEAYET
n3beratb MOBTOPEHUM M OTCTYIUICHUH OT OCHOBHOM TeMbl. He cueayer
3arpoMOXKIaTh TEKCT JJIMHHBIMHU ONMCATEIbHBIMUA MaTepHaIaMH.

9. Ha mnocnenueit crpanune BKP craBsarcs pata okoHuyaHusi paOOThl M
MOJIKCH aBTOpa.

10. 3akoHueHHYI0 pabOTy CleAyeT NepPeriecTy B MankKy.

OneyaTku, ONMUCKHA U rpaduyecKrue HETOUHOCTH, OOHAPYIKEHHBIC B MPOIECCE
BBINOJIHEHUS, JONYCKACTCS UCHPABIATH MOJYUCTKOM WJIM 3aKpallluBaHUEM Oesioi
KpPacKOW M HAaHECEHHEM B TOM K€ MECTE MCIPABJIICHHOIO TEKCTa MAIIMHOIMCHBIM
CcrocoOOM WM YepHbIMM 4YepHWwiamu. [lomapku u cliefibl HE MOJIHOCTBIO
YIAIEHHOTO IIPEKHEN0 TEKCTa HEe JOIYCKArTCA. BO03MOXHO HakjIeuBaHHE
pPUCYHKOB U (oTorpaduii.

Tpebosanua Kk  uznodcenurwo  mexcma. VI3noKeHUEe  COIAEPIKAHUSA
HOSICHUTEIbHOW 3alMCKU JOJDKHO ObITh KPAaTKMM M 4YeTKUM. B TekcTe 0JHKHBI
MPUMEHATBCS HAyYHO-TEXHUUYECKHE TEPMHHBI, OOO3HAYEHUS M ONpeJeIcHus,
YCTaHOBJIEHHbIE COOTBETCTBYIOIIUMH CTAH/IAPTAMU WJIH OOLIEIPUHSITHIC B HAYYHO-
TEXHUYECKOU JINTEpaType.

YcinoBHble OykBEeHHbIE OOO3HAYEHUS BEIMYMH, a TakKKe YCIOBHBIC
rpajpuyeckue  0003HAYCHHMs]  JIOJDKHBI ~ COOTBETCTBOBAaTH  TPEOOBaHUSAM
rOCy/IapCTBEHHBIX CTAaHIAPTOB (3TO OTHOCHUTCS M K €IUHUIIAM HW3MEPEHHUS).
YcioBubie OykBeHHBbIE 0003HAYECHMSI JOJKHBI ObITh TOXKJIECTBEHHBIMH BO BCEX
pasaenax 3amucku. EciM B MOSICHUTENTBHOW 3alMCKe MPHUHATa 0ocobas cucTeMa
COKpAIlleHUsI CJI0OB WJIM HAMMEHOBAHUM, TO B HEW JOJDKEH OBITh IMPUBEICH
[IEPEYEHB MIPUHATBIX COKPALEHUM, KOTOPBIN MTOMEIIAOT MEPE] «COAEPKAHHEM).

B tekcre, 3a uckinouenueM popmyii, TabJIUI U PUCYHKOB, HE J0ITYCKACTCS:

— NPUMEHATh MaTEMaTHMYECKUH 3HAK MHMHYC (-) IEepel OTpHLATEIbHBIMU
3HAYEHHUSM BEJIMYUH (CIICIYET MUCATh CIIOBO «MUHYC));

— MPUMEHSATH 3HaK «J» JUIsi 0003HaYeHUs 1uaMeTpa (CieayeT nmucaTh CJIOBO
«auametpy). [lpu ykazaHum pasmepa Wiu IpelebHbIX OTKJIOHEHHH JTuaMeTpa Ha
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yepTekax, MOMEIIEHHBIX B TEKCTE TOKYMEHTA, MEPe]l pa3MEePHBIM YHCIIOM CIEIyeT
MMCATh 3HAK «D»;

— IPUMEHSATH 0€3 YNCIIOBBIX 3HAUYCHUH MaTeMaTHYeCKUe 3HaKH, HalpruMep:

> (Oonpblie), < (MeHble),= (paBHO), = (0OJbIlIEe WK PaBHO), < (MEHBILIEC WM
paBHO), # (He paBHO), a Takxke Ne (Homep), % (NpoLeHT);

- NPUMEHSATh WMHJIEKChl CTAHIAPTOB, TEXHUYECKUX YCIOBUH 0Oe3
pEerucTpaMoOHHOro HOMepa.

Ilpasuna newamanus 3naxoe. 3HAKU TpenuHaHUs (TO4ka, 3amsTas,
JIBOETOYMUE, TOYKA C 3aIATOM, MHOIOTOYHE, BOCKJIMIATENbHBIA U BOIIPOCUTEIIbHbIN
3HAaKHM) OT MPEALIECTBYIOIIUX CJIOB MPOOEIOM HE OTAEINSAIOT, a OT MOCIEIYIOIINX
OTAEJSAIOT OJHUM MPOOEIIOM.

Jleduc oT npeamecTBYOMMX U MOCIEIYOIMIMX YIEMEHTOB HE OT/IEISIOT.

Tupe OT TmpeAlmecTBYIOMUX W TOCIEAYIONIUX 3JIEMEHTOB OTHAEISIOT
00s13aTeNbHO.

KaBbruku 1 ckoOKM HE OTOMBAIOT OT 3aK/IFOYEHHBIX B HUX JJIEMEHTOB. 3HAKU
NPENUHAHUS OT KaBbIYEK U CKOOOK HE OTOMBAIOT.

3HaK M IPUMEHSIIOT TOJBKO C OTHOCSIIIMMUCS K HEMY YUCIIaMU, MEXKTY HUMHU
CTaBAT Mpoode.

3HaKW CHOCKHU (3BE3J0YKH WM IM(pPBI) B OCHOBHOM TEKCTE MedaTtaroT 0e3
npoGena, a 0T TeKCTa CHOCKH OTAEINSIOT OJHUM YAapoM (Hamp.: croso’,' Croso).

3HaKH MPOIICHTA U TIPOMHIIIIIE OT YHCEIT OTOMBAFOT.

3HaKU YIJIOBOTO Tpajyca, MUHYTHI, CEKYH/IbI, TEPIIMHU OT MPEAbIAYIIUX YUCE
HE OTACJIAIOT, @ OT MOCSAYIOIINX OTICIAIOT mpobdenom (Hanp.: 5° 177").

3HaK rpaayca TeMmeparypbl OTJAENSeTCS OT YMCIa, €CJIM 3a HUM CIIeoyeT
COKpallleHHoe 0003HaueHue wKaisl (Hanp., 15 °C, no 15° Leavcus).

Yucna u odamel. MHOTO3HAUHBIE YMCJIA MHIIYT apaOCKumu mudppamud u
pa3ouBaroT Ha Kiaccel (Hamp.: 13 692). He pa3dbuBaroT yeTblpex3HayHbIC YUCIa U
yrcia, 0003HAYaAKIINe HOMEDA.

Yucna 10/mKHbI ObITh OTOMTBHI OT OTHOCSIIMXCSA K HUM HAUMEHOBAHUM (HAIp.:
25 m). Uucna ¢ OykBamu B 0003HAUYCHUSX HE pa30uBaroTcs (Hamp.:. 8 nynkme 20).
Yucna v OyKBbI, pa3ieiCHHbIC TOYKOM, HE UMEIOT OTOUBKHM (Hamp.: 2.13.6).

OCHOBHBIE MaTEMaTHYECKHE 3HAKU Tepel] YHUCIaMd B  3HAYCHHUH
MOJIOKUTEIbHOW HIJIM OTPUIIATEILHOM BEIUYHUHbBI, CTETICHH YBEJIMYEHUS OT YHCEell
He oTaensoT (Hamp.: -15, x20).

Jns 0ob6o3HaueHUs auana3oHa 3HAYCHUH YMOTPEOJSIIOT OJWH W3 CIOCOOOB:
MHOIOTOYME, THpE, 3HaK +, JMOO IpesIord OoT ... 1o ... . [lo Bcemy Tekcry
CIIeIyeT MPUIePKUBATHCS MPUHITUTIA €AMHOOOpA3UsL.

CnoHbIE CYIIECTBUTCIIBHBIC M NpPHJIAraTe/IbHbIC C YHCIAMHU B HUX COCTaBe
peKoMeHIyeTcsl mucath B OykBeHHO-IMGpoBoi dopme (Hamp.: [50-remue, 30-
2paoycHwlil, 25-npoyeHmuulii).

CranpaptHoil (popmoil HanumcaHus nar sBuserca cienyromas: 20.03.93 r.
Bo3moxkubl ¥ gpyrue kak UudpoBble, TaKk MU CIOBECHO-LU(GPOBbLIE (HOPMBI:
20.03.1993 2., 22 mapma 1993 2., 1 cenm. 1999 2.
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Bce Buasl HekaneHAapHBIX JIET (OIOKETHBIM, OTUETHBIM, y4eOHBIH), T.C.
HAaYMHAIOIIUXCS B OJHOM TOAY, a 3aKaHYMBAIOLIMXCS B JPYrOM, NUIIYT 4Yepes
KOCy10 uepty: B 1993/94 yuebrnom 200y. Omuemnwiii 1993/1994 200.

Cokpawenusa. VIcnionb3yemble COKpALLEHUs JOJDKHBI  COOTBETCTBOBATH
IpaBuJIaM TpaMMaTHKH, a TaKKe TPEOOBAHUAM TOCY/IapCTBEHHBIX CTaH/IapTOB.

OMHOTHUITHBIE CJIOBA U CJIOBOCOYETAHUS BE€3J/i€ JIOJDKHBI JIMOO COKpaIlaThes,
6o Het (Hamp.: 6 1919 200y u XX eexe vnu 6 1919 2. u XX 8.; u opyeue, mo ecmo
Wid u op., m.e.).

CyuiecTByeT psiji OOUICTIPUHSTHIX TpapUUECKUX COKPAIICHUI:

CokpauieHusi, ynotpeosisieMble CaMOCTOSTENbHO: U Op., U Np., U M.0., U M.N.

YrorpebisieMble TOJIBKO NMPU UMEHAX M GpaMWIMsX. 2-H, m., uM., akao., 0-p.,
00Y., KaHo.¢hus.-mam.Hayx, eex., yi.-kop. Hanp.: doy. Heanos U .M.

CnoBa, cokpaliaemble TOJBKO MpHU reorpa@uueckux Ha3BaHUSX: 2., C., HOC.,
00.1., ya., npocn. Hatipumep: 6 c. H. Ilasnoéxa, HO: 6 Hautem ceie.

VYnorpebisieMble IPU CChUIKAX, B COYETAHUU ¢ UppamMH Wik OyKBamu: 2i.5,
n.10, noon.2a, pazo.A, c.54 — 598, puc.8.1, m.2, maoa. 10— 12, u.1l.

Ynotpebiasiemble TOIBKO Npu LUppax: 6., 66., 2., 22., 00 H.2., 2.1.2., MbIC.,
MJIH., MAPO., 9K3., K., p. Harpumep: 20 man. p., 5 p. 20 k.

Hcnonb3yembie B TEKCTE COKpAIIEHUs MOSCHSIOT B CKOOKaX Mociie MepBOro
yIoTpeOJIeHUs COKpalaeMoro TOoHATHA. Hamp.:... 3axanuusaemcs >manom
cocmaeneHuss mexHuueckoeo sadarnus (13).

B noscHHUTENbHON 3amucKe CIHeayeT IPUMEHATh CTaHAapTHU30BAHHBIC
eOUHUIBI  (U3UYECKUX BENWYMH, HMX HAUMEHOBAHMS U O00O3HAYEHHUS B
coorBerctBuM ¢ ['OCT 8.417 wiu ['OCT 8.430. B kauectBe 0003HaUCHUU
MPeTyCMOTPEHBI OYKBEHHBIE 0003HAUYEHUS W CIeIHaIbHbIe 3HaKu, Hamp.: 20.5 ke,
438 Jic/(ke/K), 36 °C. Ilpu HanMcaHMM CJOXKHBIX €AMHHI KOMOMHMpPOBATH
OykBeHHbIE 0003HAYEHUS 1 HAMMEHOBAaHUS He Aomyckaercs. Hapsay ¢ enuHUIIaMu
CH, npu HeoOXOAMMOCTH, B CKOOKax yKa3bIBalOT €JAMHHUIILI  paHee
IMPUMEHSBILIUXCS CUCTEM, PAa3pELIEHHBIX K IPUMEHEHHUIO.

Tpebosanus k ogpopmnenuio popmyn. opmyiibl JOHKHBI ObITE OPOPMIIEHBI
B penakrope hopmyn EquationEditor v BCTaBlIeHBI B JOKYMEHT KaK OOBEKT.

Pa3smeps! wpudra s popmyir:

— 00ObIuHBIN — 14 11T;

— KpynHbId uHjaeke — 10 or;

— MEJIKUM UHACKC — &8 1T,

— KpynHbiid cumBog — 20 mr;

— MEJIKUH CUMBOJI — 14 mT.

3HayeHUsl yKa3aHHbIX CUMBOJIOB M YHCIIOBBIX KOA((ULIMEHTOB, BXOASAIIUX B
(opMyily, HOJDKHBI OBITH NPUBEACHBI HEMIOCPEACTBEHHO MOJ (OPMYIIOHN, IpUUYEM
KaXIbIi CHUMBOJI M €ro pa3MEpHOCTb MHUINYTCS C HOBOM CTPOKM U B TOU
IIOCJIEIOBATENBHOCTH, B KOTOPOl OHM mnpuBencHbl B ¢Qopmyiie. llepBas cTpoka
pacmu@poBKY T0/DKHA HAYUHATHCS CO CJIOBA «Tie» 0e3 ABOETOYMS MOCIIE HETO.

Ipumep. KBagpar cpeHeill OLIMOKHM rPyNIIOBOrO CPEIHErO PaBEH:
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2 2 2 =32
%=m§+m,,l(x—x) , (D
TI€ m,— CPEIHssA OIHMOKa BEIOOPOYIHOM CPENHEH;
m, — cpenHss omubka kodapduuuenTa b, .

Bcee dopmynel HymepyroTes apabckumu mudpaMu, HOMEp CTaBAT C TPABOM
CTOPOHBI JIMCTa Ha YpoBHE (OpMysibl B Kpyribix ckoOkax. Homep dopmyiibl
COCTOMT M3 2-X 4YacTei, pas3jesieHHbI Toukoi, Hampumep (3.1), mepBas yacTb
BbIJICJICHA T10J] HOMEp pasz/ena, BTopas 4acTb — Homep (opmyisl. Jlonmyckaercs
Hymepanuss ¢GopMyl B TIpelenax TOsSCHUTENbHON 3amucku. Ilpm mepeHoce
(dhopmyJibl HOMEp CTaBSAT HANPOTUB IOC/IEIHEH CTpPOKM B Kpai Tekcra. Ecim
(dhopmyna moMenieHa B paMKy, HOMEp MOMEIIA0T BHE PaMKH MPOTHUB OCHOBHOM
CTPOKH (hOPMYJIBI.

I'pynna dopmyin, oObeiMHEHHBIX (DUTYpPHOH CKOOKOW, MMEET OJUH HOMED,
MOMEIIAEMBIN TOYHO MPOTUB OCTPHUS CKOOKH.

[Tpu ccbuike Ha QOpMyiy B TEKCT€ €€ HOMEp CTaBAT B KPYIJIbIX CKOOKax.
Hanpumep:

U3 popmyasi (3.1) cieayer...

B koHue ¢opMmynbl M B TeKCTe Mepel HEW 3HAKU NPENUHAHUS CTaBAT B
COOTBETCTBUM C NIPaBWJIAMH MYHKTyalnu. opmynsl, cleayromnme oiHa 3a Ipyrou,
OTJEJISIOT 3aIsITON WM TOYKOM C 3amsATON, KOTOPBIE CTABAT 3a (POPMYJIaMHU /10 HX
Homepa. [lepeHockl GopMyn CO CTPOKM Ha CTPOKY OCYIIECTBIISIOTCS B MEPBYIO
ouepeab Ha 3HaKaX OTHOWIEHHUs (=; #; =, < W T.I.), BO BTOPYI0O — Ha 3HaKax
CJIO’KEHUS ¥ BBIYMTAHMS, B TPEThIO — HA 3HAKE YMHOXEHHUS B BHJIE KOCOTO KpecTa.
3HaK clieAyeT MOBTOPUTH B Hauajie BTOpPOH CTPOKHU. Bce pacuersl mpeicTaBiisioTes
B cucteme CU.

Tpebosanusa K ogopmaenuio U Cmpayuil. WUnmoctpauun,
CONMPOBOXK/IAIOIIME TMOSICHUTEIbHYIO 3alUCKYy, MOTI'YT OBITh BBINOJHEHbI B BHJIE
AuarpaMM, HOMOTpaMM, TIpaduKOB, uepTexkei, KkapT, (POTOCHUMKOB U Jp.
VYkazaHHbIH MaTepua BbloJIHsgeTCs Ha popmaTe A4, T.e. pa3Mepbl WILTIOCTpALUA
HE JIOJDKHBI TIPEBBINIATH (opMaTa CTPAHWIBI C ydeToMm Tmosei. Mmmoctpanun
MOTYT OBITh PACIIOJIOKEHbI 110 TEKCTY MOSICHUTENBHOM 3alUCKH, a TAKKE JIaHbl B
npuiokeHuu. CII0KHBIE WILTIOCTPALlMM MOTYT BBIINOJHATBCS Ha JHUCTax (popmara
A3 u 0osbliIe co CTUOOM Ui pa3MENICHUsI B MOSICHUTEIILHOM 3aIuCKe.

Bce wumoctpanu HyMepyroTcs B Ipejeiax TeKcTa apaObckumu nudpamu
(ecmu ux Oosee omHoM). Hymepaius pHUCYHKOB MOXKET OBITh KaK CKBO3HOM,
Harpumep, Puc. 1, Tak ¥ MHJIEKCAUMOHHOMU (110 IJIaBaM IOSCHUTEIBHON 3aIUCKH,
Hanpumep, Puc. 3.1). B Ttekcre, rae umer pedb O TeMe, CBA3aHHOM C
WUTIOCTpALIMe, MOMEIIAIOT CChUIKY JIMOO B BHUJIEC 3aKJIIOYEHHOI'O B KpYIJIbie
ckoOku BeIpaskeHus (puc. 3.1) mbo B BUAE 000pOTa THNA «...KAK 3TO BHJIHO HA
puc. 3.1».

[loanmuce K pUCYHKY pacroyiaraetcsi MoJ HUM mocepeauHe cTpoku. CloBo
«PucyHOK» mumIeTCcs MOJHOCTHIO. B 3TOM cilydyae mojanuch AOKHA BBITIISIETH
Tak: PucyHok 2 - JKusHeHHble (popMbI pacTeHui
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Touka B KOHIIE HA3BaHUS HE CTABUTCSI.

[Ipu ceblkax Ha WIUTKOCTPALIMK CIICLYET IUCATh «... B COOTBETCTBUHU C PUC. 2»
MIPY CKBO3HOW HyMEpaIMi U «... B COOTBETCTBUU C pHC. 1.2» mpu Hymepaiuu B
npejenax pasjena.

HesaBucumo ot TOro, Kakas mpeacTaBjieHa MJUIFOCTPALMs - B BUAE CXEMBI,
rpaduka, 1uarpaMmsl - OAIUCH Beeraa J0kHa ObITh «Pucynok». [loanucu tumna
«Cxema 1.2», «/Inarp. 1.5» He gonyckaroTcs.

Cxembl, rpaduku, auarpaMmbl (€CJId OHH HE BHECEHbI B MPHIIOKEHHS)
JOJDKHBI  pa3MelaTeCs Cpa3y II0C/I€ CCBUIKM Ha HHUX B TEKCTE KypCOBOM
paboTtbi/mipoekTa. [lonmyckaercs: pa3MelleHre WITIOCTPalUi Yyepe3 onpeaeIeHHbIN
IIPOMEKYTOK TEKCTa B TOM CJly4dae, €CIM pa3MEIlCHUE HIUICTpalUu
HEMOCPEICTBEHHO TOCJIEe CChUIKM Ha HEe MPUBEIET K pPa3pbiBy W MEPEHOCY €€ Ha
CJICIYIOLLYIO CTPAHMILY.

Ecnu B TeKCTe TOKYMEHTa UMEETCS WUTFOCTPAITHs, Ha KOTOPOH M300pakeHbI
COCTaBHbIE YaCTU M3JENHs, TO Ha 3TOM WIJUTIOCTPAIMU JIOJLKHBI OBITh YKa3aHbl
HOMEpa MO3ULMM ATHUX COCTAaBHBIX YacTEHd B MpelesiaX JaHHOM WIUIOCTPALUU,
KOTOpbIE  pPAclojlaraloT B BO3pPACTAIOIIEM  TMOPSAOKE, 3a  HMCKIIOYEHUEM
MOBTOPSAIOIIMXCSA TO3UIUK, a IS 3JEKTPO- M PAJUOIEMEHTOB - MO3ULHUOHHBIE
0003HauYeHHUs, YCTAHOBIICHHBIE B CXeMaX JJAHHOTO U3/EIHsI.

HckiroueHre COCTaBISAIOT  3JIEKTPO- W PAJMOIEMEHTBI, SBIISIOIIMECS
OpraHaMu peryJUpPOBKH WM HACTPOUKH, JJIs1 KOTOPHIX (KpOME HOMEpa MO3HUIIKUH)
JOTIOJIHUTENIBHO YKa3bIBAalOT B IMOAPHUCYHOYHOM TEKCTE HA3HAYEHHUE KaxKIOou
pPEeryJIMpOBKM ¥ HACTPOWKH, TMO3UIMOHHOE O0O3HAYEHHWE W HAANUCH Ha
COOTBETCTBYIOIICH IJIAHKE MJIA NTAHEIH.

Jlonyckaercsi, mpu HE0OOXOAUMOCTH, HOMEP, IPUCBOCHHBIN COCTABHOM YacTu
U3JIeNUs HAa WUTIOCTPALIUM, COXPAHSATh B Ipeiesiax JOKYMEHTA.

JUisi cxeM pacronoKeHusi JJIEMEHTOB KOHCTPYKIMH M apXUTEKTYpPHO-
CTPOMUTEJIBHBIX YEPTEKEH 37aHUK (COOPYKEHUI) YKa3bIBalOT MApKU 3JICMEHTOB.
IIpu ccbulke B TEKCTe Ha OTAE/bHBIE JJIEMEHTHI JeTaneil (OTBepCTHsi, Masbl,
KaHaBKH, OYpTHMKM W Jp.) MX OOO3HAYarT MPONUCHBIMM OyKBaMU pPYCCKOIrO
asaBura.

[Ipu odopmnenun rpadukoB ocu (abCIUCC W OPJAMHAT) BBIYEPUUBAKOTCA
CIUIOIIHBIMM JIMHUAMH. Ha KOHIaX KOOpAMHATHBIX OCEH CTPEJIOK HE CTaBAT
(puc.3.1). YwucnoBbie 3HAUYCHUA MaciiTaba IIKajl OCEH KOOpAMHAT IHUINYT 3a
npenenamMu rpadguka (JieBee ocM opAuHAT M HIKE ocu abcuucc). Ilo ocsm
KOOPJIMHAT JIOJDKHBI OBITh YKa3aHbl YCJIOBHBIE O0O3HAUECHHUS U Pa3MEPHOCTU
OTJIOKEHHBIX BEJIMYUH B NPHHATHIX COKpaileHusix. Ha rpaduke cienyer nucarb
TOJILKO TIPUHATBIE B TEKCTE YCIOBHBIE OyKBeHHbIE 00O03HaueHus. Hanmucw,
OTHOCSILMECS K KPUBBIM M TOYKAM, OCTAaBJISIOT TOJBKO B TEX CiydasiX, KOTJa MX
HEMHOTO, U OHH SBIAIOTCS KpPAaTKUMHU. MHOTOCIOBHBIE HAANMCH 3aMEHSIOT
uudpamu, a paciiPpoBKY NPUBOIAT B MOAPUCYHOUHON TOIITUCH.
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Knactep 1 +
Knactep 2 X
Knactep 30O

- —
T g Dim. 1

Puc. 3.1 — Metoa k-cpeanunx

Cxembl BBIMIOTHAIOT 0€3 coOMoeHHss MaciuTaba W TPOCTPAHCTBEHHOTO
PACIIOIOKECHHS.

NnmocTpanyu 10DKHBI OBITH BCTaBIEHBI B TEKCT OOHUM M3 CIEIYHOIIMX
CIOCO0O0B:

— mu6o komangamu BCTABKA-PUCYHOK (ucnosb3yemblie Il BCTaBKH
PUCYHKOB W3 KOJUICKIINH, U3 APYTUX MPOrpaMM U (aiiyioB, Co ckaHepa, CO3TaHHbIE
KHOIIKAMHU Ha TMaHEJIM pPHUCOBaHMS, aBTOPUIypbl, 00bekTbl WordArt, a Takxke
nauarpammel). [Ipu 3TOM Bce WILTFOCTpAIMK, BCTABISIEMbIE KAK PUCYHOK, JTOJKHBI
ObITH 1peoOpa3zoBanbl B (hopmat rpaduyeckux danios, nojaepxupaembix Word,

— mbo komangamu BCTABKA-OBBEKT. [Ipu sToM HE0oOX0AMMO, YTOOBI
0o0BbeKT, B KOTOPOM CO3/laHa BCTaBJIAeMas WJUIIOCTpALMS, [OJIePKUBAJICS
penaktopom Word ctanaapTHON KOH(pUTYpaLuu.

Tpebosanusn k oghopmiaenuro mabnuybol.

Ha Bce Tabmuipl B TekcTe AOMKHBI OBITH CChUIKUA. Tabnuiia AoiKHA
pacnoJiaratbCsi HEIMOCPEJICTBEHHO IOCJIE TEKCTa, B KOTOPOM OHA YIOMMHAETCs
BIIEPBbIE, WJIA HA CIIEIYIOLIEH CTPAHHMIIE.

Bce Tabnuupsl Hymepyrores (Hymepalus CKBO3Has, JIMOO B Ipejenax pasjena
— B IIOCIEJIHEM Ciy4ae HOMEp TaOJMIBI COCTOMT M3 HOMEpa pazjena Hu
MOPSJIKOBOIO HOMEpa BHYTPH pasjelia, pa3iesicHHbIX TOUKOU (Hanpumep: Tabiuna
1.2). Tabmuupl KakI0ro NPUIOKEHHS 0003HAYalOT OTAEIBHON HyMmepaiuei
apabckumu nudpamu ¢ jpobaBiaeHueM 0003HAUECHUS NPUIOKEHHS (Hanpumep:
[Ipunoxenue 2, Tadin. 2).

Ha3panue Ttabmuipl cieayer noMeliath Haja TaOauued 1o HeHTpy, Oe3
a03alHOTO OTCTYIIAa B OJIHY CTPOKY C €€ HOMEPOM uepe3 Tupe (Hanpumep: Tabnuua
3 — AKKyMYJISIIIUS yTJIepojia B IPOAYKIIUK arpoiieHo30B 3a 1981-2015 rr.).

[Ipn nepeHoce TabiMLbl Ha CIEAYIOLIYIO CTPaHULy Ha3BaHUE IOMELIAIOT
TOJILKO HaJ| MepBOM 4YacThio. Ham Apyrumu 4acTsMu TakKe clieBa TMHUIIYT CIOBO
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«IIponomkenuey» umn «OKOHYAHHE» U YKA3bIBAIOT HOMEp TaOmuIlbl (Hampumep:
[Tpopomkenue Tabuiib 3).

Tabnmuupl, 3aHUMAONIME CTPAaHUIy M Oojiee, OOBIUHO TOMEIIAIT B
npuiokenue. Tabnuiyy ¢ OOJBIIMM  KOJUYECTBOM CTOJIOLIOB JOIYCKAEeTCs
pasmemath B ajdbOOMHOW oOpueHTauuu. B Tabnmie gomyckaercs NPUMEHSTh
pasmep mpudra 12, unrepsan 1,0.

3aroJIoBKM CTOJIOIIOB M CTPOK TaOJMIIBI CIIEYET MUCATh C MPOMUCHON OYKBBI
B €JIMHCTBEHHOM 4YHCJIE, a MOJ3aroJIOBKM CTOJIOIIOB — CO CTPOUYHOU OYKBBI, €CIIH
OHM COCTABJISIIOT OJIHO IPEUIOKEHHE C 3arojOBKOM, WJIM C IMPONUCHON OYKBBHI,
€C/IM OHM MMEIOT CaMOCTOSTe/IbHOE 3HayeHue. B KOHIle 3arojoBKOB U
110/13ar0JIOBKOB CTOJIOLIOB ¥ CTPOK TOYKHU HE CTaBST.

Pasznensite 3aroloBKM M MO/A3aroJIOBKM OOKOBBIX CTOJIOLIOB JIMArOHATbHBIMU
JUHUSIMH HE JIOMYyCKaeTcsl. 3arojOBKM CTOJIOLIOB, KaK MpPaBUJIO, 3alMCHIBAIOT
MapauielbHO CTPOKaM TaONHIBl, HO TPH HEOOXOAMMOCTH MOIMYCKAETCS WX
NEPICHIUKYJIIPHOE PACIIOIOKEHHE.

['opu3oHTaIbHBIC M BEPTUKAIBHBIC JIMHUH, Pa3TPAHHMYMUBAIONIAE CTPOKU
TaOJIMLBI, JOMYCKACTCs HE IMPOBOJUThH, €CIM WX OTCYTCTBHE HE 3aTpYIHSET
noJib30BaHue Tadsmieii. Ho 3aroioBok cTOJIOIOB M CTPOK TAOJIMIIBI JOKHBI OBITH
OT/EJIEHBbI TUHUEH OT OCTATIBLHOM YaCTH TAOIUIIBI.

[Tpy 3amMCTBOBaHMM TaOJHII W3 KaKOTO-THOO WCTOYHHKA, IIOCIIE Hee
opopmiisieTcss CHOCKAa HAa HCTOYHUK B COOTBETCTBUU C TpeOOBaHUSMHU K
0(OpPMIIEHHIO CHOCOK.

5 MToaroroBka BKP k 3amure

BKP B ¢opme OakanaBpckoil padOThl medaTaeTcss B OJHOM IK3EMILIApE,
NeperuieTaeTcss BMECT€ C TMPUIOKEHUSIMH K pabore (mepBas crpaHula —
TATYJBHBIM JUCT (mpwiokeHue b), BTopas — npwioxkenue B, Tperbs —
npuioxenue I, peuensust (npuiioxkenue /1) npeacrapisieTcss B OJIHOM 3K3EMILISIpe
W He BIIMBaercs). 3akoHueHHas U odopmienHas BKP  obGsa3arenbHo
HOJNUChIBaeTC OakajgaBpoM Ha IOCJEIHEH CTpaHule (TaM e MpPOCTaBJIsSeTCs
nata). He mosmnee, wem 3a 2 Heaenu A0 Ha3HaueHHOW 3ammuThl, BKP
MPEJICTABISACTCS HAyYHOMY pykoBoauTenato. OH gaer or3eiB 0 BKP, B koTopoMm
IIPUBOJUTCS OLIGHKAa KauecTBa paldOThl U €€ COOTBETCTBUE MPEIbSBIIEMbBIM
TpeOOBaHUSIM, OTMEYAECTCA CTEIECHb CaMOCTOSITEJIbHOCTH U OCOOCHHOCTH
TBOPYECKOI'0 MOAXOJA CTYJECHTAa K PELICHUIO IIOCTABJICHHOW 3aJauM, HacTCs
pekomenamus BKP k 3amwmre. Hayunsiii pykoBoautens noanuckiBaer BKP Ha
TUTYJIBHOM JIUCTE.

['otoBas u neperuiereHHas pabota NpeiCcTaBIsSETCS PELECH3EHTY HE MO3IHEE,
yeM 3a 10 gHel 10 Ha3HayeHHOM jaaTel 3amuThl. PeneHseHT npouutsiBacT BKP,
Q€T pa3BEpPHYTHIN OT3bIB C OLIEHKOM paldOThl, a TaKKe PEKOMEHIALUI0 O
npucBoeHuu creneHu OakanaBpa. BKP Ha OymaxHOM HOcuTElle B OZHOM
IK3EeMILISIPAX (a Takke B DJIEKTPOHHOM (opmMe) ¢ OT3BIBOM HAyYHOTO
PYKOBOJIUTENS, PELIEH3CHTA, 3aBEAYIOIIEro BhITyCcKaromel kadeapoi, nepeaaerces
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B ['OK nHe mo3anee, yeMm 3a 3 aHg 10 3amThl. B 3TOT mepuon mgopaboTka u
ucnpasieHuss B BKP He nomyckarorcd. Jlo 3amuThl CTYAEHT 3HAKOMUTCS C
OT3bIBAMU PYKOBOJIUTEISI ¥ PEIICH3CHTA.

3amura BKP npoBoautcs Ha oTkpeiTOM 3acenanuu ['OK. [lng 3ammTel
OakajaBp rOTOBHUT JOKJIaJ W MPE3EHTAIUIO C PACUETOM BPEMEHH BBICTYIUICHUS HE
oosnee 10 MuHyT.

B cBoem aokiane GakanaBp pacKpbIBaeT aKTyaJlbHOCTh BBIOPAHHOW TEMBI,
OCHOBHYIO 1I€JIb PabOThI U OOYCJIOBJIEHHbIC €10 KOHKPETHbIC 3aJlaud, CIOCOObI
pelIeHUsl 3aJ]a4i ¥ MCIO0Jb30BaHHbIE MEeTOJ. HayuyHO-NIpakTHYECKYO0 3HAYUMMOCTD
uccre0BaHus 0aKaiaBp MOATBEPKIAET MOIYYCHHBIMU PE3yJIbTaTaMu.

Pesynprarel 3amuThl OlLEHUBAKOTCS ¢ ydeTtoM coaepxkaHus BKP u ee
obopmieHus, Moknaaa OakaiaBpa W €r0 OTBETOB HA BOMPOCHI TIPH 3aIUTE,
XapaKTePUCTUKH HAYYHOTI'O PYKOBOJMTENS U PELCH3UU Ha paboTy.

6 Illpumepuasi remaTuka BKP

[Ipumepnass tematuka BKP onpenensiercs Bbeimyckaromiein kadeapoit ¢
YYETOM HaIlpaBJICHUsS €€ HAy4YHbIX HCCIIECIOBAaHMN M aKTYaJlbHOCTH HpodJieM,
CBSI3aHHBIX C HampapieHueM «MudopmannoHHbIE CUCTEMBI U TEXHOJIOTHUM.
Kadenpa dhopmysupyer kak OT/i€JIbHbIE TEMBI, TaK U HAINPaBJICHUS MCCIEA0BAHNUS,
OXBaTBIBAIOIINE TPYIITY OJHOTUITHBIX TEM.

[Ipenniaraercs cinenyromias rematuka BKP:

1.  CpaBHUTENbHBIH aHAIU3 METPUK OLEHKH JUIi MOJEJNEeH MCKYCCTBEHHOTO
MHTEJUIEKTA.

2. Pa3zpaborka M Banuaamus METPUK JUIS  OLIGHKH YCTOHYMBOCTH U
JIOBEPEHHOCTH MO/ICJIeH TIIyOOKOro 00y4ueHwusl.

3. Owuenka kadyectBa M 3(P(PEKTUBHOCTH METOJOB ayrMEHTALIMU JIAHHBIX IIpH
00y4YeHUU HEHPOHHBIX CETEeH.

4. HccienoBaHue METOAOB ONTHUMHM3ALMU JUISl YCKOPEHHMSI CXOJMMOCTH IIPH
00y4YeHUHU TITyOOKUX HEMPOHHBIX CETEH.

5. PaspaGorka cucTeMbl Ui aHaJM3a TOHAJIBHOCTH TEKCTOBBIX OT3bIBOB C
HCTIOh30BAaHUEM apXHUTEKTyphl Transformer.

6. CpaBuHenue 5(PPEKTUBHOCTH MPEIOOYUYCHHBIX S3bIKOBBIX MOICICH IS
pemIeHMsT  3aJaud  U3BJIE€UEHUs UMeHOBaHHbIX cymHocteir (NER) B
PYCCKOSI3bIYHBIX TEKCTaX.

7. IlocTpoenue u npuMeHeHHe rpada 3HaHUN I YIYYIIEHUS] CEMAHTUUECKOTO
MOUCKA B IPEAMETHOM 00JIacTH.

8. MHccnenoBaHue NPUMEHEHUsT HMCKYCCTBEHHO CIE€HEPHUPOBAHHBIX TEKCTOBBIX
JTAHHBIX IS TOOOYYCHHS CICITHAIM3UPOBAHHBIX S3bIKOBBIX MOJIEIICH.

9. Pa3paborka Mozenu Uii aBTOMAaTMYECKON JIETEKUMU MU KJacCH(PHUKALUH
00JIe3HEH CETbCKOX03IMCTBEHHBIX KYIBTYP 0 a3pO()OTOCHUMKAM.

10. TIpumeHeHHe reHepaTUBHO-cocTsA3aTebHBIX ceTeit (GAN) mid ayrMeHTanuu
JaHHBIX B 3a/1a4aX KOMIIBIOTEPHOT'O 3PEHUS IS CEJIbCKOTO XO35MCTBA.
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11. Co3manme TPOTOTUNA CHUCTEMbI MOHUTOPUHTA COCTOSHUSI TIOCEBOB C
MCIIOJIb30BaHUEM aHAJIN3a CITyTHUKOBBIX U300paKEHUI U re0JaHHbBIX.

12. TlpoexTtupoBaHue W peanu3amus KOHBeHepa MOTOKOBOW 0OpabOTKH TaHHBIX
st loT-ycrpoiicts ¢ ucnosib3oBanueM Apache Kafka m Spark Structured
Streaming.

13. CpaBuutenbHbii ananu3 3¢ dexktuBHocty Apache Spark u Hadoop s
peleHus 3a1a9n mperoopadboTku OOTBIIMX HAOOPOB JaHHBIX.

14. Ontummuzaius nporecca OOy4YEHHUs MOJICIM MAIIMHHOTO OOyYeHUsl ¢
MCIIOJIb30BaHUEM MACCOBO-TIapaJljIe/IbHbIX BhruuciaeHuit Ha GPU.

15. Apantauuss METOJMK OOy4YE€HHS C NOAKPEIUICHUEM Il MaKCUMHU3aluu
NPUOBLUIBHOCTH MOJIOYHOM (pepMBI.

16. Paspabotka rubpumanoit moaenu (PIML) nns mporHo3upoBanus ypokaitHOCTH
Ha OCHOBE JIaHHBIX O NIOYBE U KJIUMATe.

17. HWccnenoBanue nmpuMeHEHUs: 00y4YeHUsl ¢ MOAKPEIUICHUEM AJI1 ONTUMHU3AINH
CHUCTEM aBTOMATUYECKOTO MOJIMBA B CEIbCKOM XO351CTBE.

18. IIpoexTupoBaHHe OHTONOTHUU U Tpada 3HAHUM 1JI TIPEACTABICHUS TaHHBIX B
arponpOMBIILIEHHOM KOMILIEKCE.

19. PazpaboTka pexkOMEHAATENILHOW CHCTEMBI [JIsi  CEJIbCKOXO03AHCTBEHHBIX
MPEANPUATUN.

20. ABromaTu3anps Ipolecca KOHTPOJsA KadecTBa JAaHHBIX B XpPaHWIMIIC Ha
OCHOBE MHCTPYMEHTOB IMpe100pad0TKH U MOHUTOPHUHTA.

21. CpaBHuTenbHBIN aHamu3 YG(HEKTHBHOCTH TOHKOH HacTpoiiku (fine-tuning) u
MPOMINT-UHKUHUPUHTA i agantanuu LLM Kk y3kocnmenuanu3upoBaHHBIM
NpeJIMETHBIM 00J1aCTIM.

22. Pa3paboTka W OIlGHKa METOJ0B CHIDKCHHUS TaUTIOIMHAIIMA B OTBETax
OOJIBIIUX SA3BIKOBBIX MOJICIICH.

23. HccnenoBanue BO3MOKHOCTEN %} OTpaHU4YEHUN LLM JUTSt
ABTOMATU3UPOBAHHOI'O PELIEH3UPOBAHMS HAYYHBIX TEKCTOB U CTATEH.

24. Cosznanue yat-00Ta C NPEAMETHO-OPUEHTUPOBAHHOM SKCIEPTU30HM HA OCHOBE
JIOKQJIbHO pa3BepHyTON OTKpbITOM LLM.

25. Onrtummzauus OOJBIIMX SA3BIKOBBIX MOJENEH Ui pa3BEepPThIBaHUS Ha
YCTPONCTBAX C OTPAHUYEHHBIMHU PeCypcaMu (KBaHTOBAHUE, TUCTUILISALINS).

26. Ilpumenenne LLM  juig  aBTOMaruyeckoro  CTPYKTYpUPOBaHUS W
AHHOTUPOBaHUS HE(POPMATUPOBAHHBIX TEKCTOBBIX JAHHBIX B KOPIOPATHBHBIX
XpaHUJIUIIAX.

27. HccnenmoBanue meTonoB cradwimsanuu oOydeHust Generative Adversarial
Networks juist 3a1a4n reHepauy peajsuCTUYHbIX U300paXKeHUH JIMII.

28. Pa3paboTka cuCTeMBbl ayrMEHTAllM¥ JAHHBIX JJIS BH3yalu3alldd B 00JacTh
BETEpUHApUHM C ucroib3oBanueM GAN.

29. Cosnanne GAN-apXUTEKTYpsI U MEPEHOCA XYA0KECTBEHHOTO CTHIA (style
transfer) Ha BUICO-110CII€J0BATEIHLHOCTH.

30. IIpumenenue Conditional GAN (cGAN) mis npencka3zaTenbHOTO OU3aiiHA:
reHepanus n300paxeHui M0 TEKCTOBOMY OIHCAHHIO.

31. HccuenoBanue Bo3MoxkHOocTe GAN Ui NMOBBIIEHUs pa3pemieHus (super-
resolution) CIyTHUKOBBIX CHUMKOB B 3aJ/ladyax aHaJIN3a I'e0JIaHHBIX.
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32. Co3zganne MyJIbTUMOJAIBHOM CHCTEMBI JII TEHEpaluu H300paKeHUH 0
CII0)KHOMY TEKCTOBOMY OITMCAHUIO C UCIOJb30BaHueM CBA3KM LLM u GAN.

33. T'enepammsi  MCKYCCTBEHHBIX  JIaHHBIX IS JHAJIOTOBBIX  CHCTEM:
komOuHupoBanue LLM (s cozpanus auanoroB) 1 GAN (s OLIGHKH MX
€CTECTBEHHOCTH).

34. CpencrtBa HHACKCAMU OTPACIEBBIX MYONUKALMH M KYpHAJIOB A
MH(POPMALIMOHHO-TTIOUCKOBBIX CUCTEM.

35. VnpapieHue peaeBaHTHOCTBIO Pe3yJbTAaTOB IMOMCKa HWHOOpPMALUU O
HOBIIIECTBAaX B JKHBOTHOBOJICTBE.

36. KomriuiekcHass METOA0JIOTMS HOpMaiu3aluyd OOJbIIUX OOBEMOB ChIPBIX
JAHHBIX arpapHbIX KOMITAHUH.

37. Kpurepuum mpurogHocTd HaboOpa WCXOJHBIX JIaHHBIX I MOJENeH
MIPOrHO3UPOBaHUS 00BEMOB CObITA Msica.

38. Meroapl OIEHKH TIOJHOTBI COOpPAHHBIX CBEASCHUM O TOTPEOUTENAX
CEeJIbX03MPOAYKTOB.

39. IlpemBapuTenbHas TOATOTOBKAa JaHHBIX [JIi CPAaBHUTEIHLHOTO aHAW3a
METO/IOB BBIpAIIIBAHUSI O3UMBIX KYJIBTYP.

40. HccrnemoBanue OmMOOK  3alOJHEHMS  JaHHBIX, BO3HHUKAIOIIMUX  IIPH
aBTOMATHYECKOM cOOpe MoKa3aHWi JaTYMKOB B TEIUTMYHBIX KOMILUIEKCAX.

41. Bosmoxnoctn ML-MHCTpYMEHTOB At OOphOBI € MPOIyCKaMU 3HAYCHH B
MacCHUBaX U3MEPEHU BIIaKHOCTH BO3/yXa.

42. YMeHbIICHHE IIYMOB M TIIOBBIIICHHE Ka4yeCcTBA CHTHAJIOB CEHCOPOB
TeMIIepaTyphl BOJIbI B aKBapUyMe.

43. DKcrnepuMEHTallbHOE HCcieaoBaHue mpuMeHuMocTi deep learning s
BOCCTAHOBJICHHSI MPOMYIIEHHBIX 3aMMCEH pacxo/ia TOTUIMBA TPAKTOPOB.

44. CTpyKTYypUpOBaHHOE IIPEJICTABJICHHE 3HAHMM O OOJIE3HSAX pPACTEeHHMH Ha
OCHOBE OHTOJIOTHYECKUX MOJIEIICH.

45. Peno3uTopuu 3HAHUKA O CHCTEMaxX OPOILCHUS 3€MeJb Ha PErMOHaIbHOM
YPOBHE.

46. CrangapTU3ais ONMCAHUS TUIIOB MOYB C TOMOILBIO rpad)OB 3HAHUH.

47. MeToauKH COCTaBJICHHS TEeMaTHYeCKuX mpoduien arpapHbix (upMm c
nomoipio RDF-rpados.

48. T'padpl 3HaHMK IS aBTOMATU3MPOBAHHOIO aHaiM3a 3(PPEeKTUBHOCTH
MIPOU3BOJICTBA MOJIOKA.

49. TIlpencraBiecHUE S>KM3HECHHOIO LMKJIA NHUUIEBBIX MPOAYKTOB € ITOMOUIBIO
CEeMAHTUYECKUX CETEH.

50. Pa3paboTka HHCTpYMEHTa I[UIAHUPOBAHUS MAapIIPYTOB TPAHCIIOPTUPOBKH
CENBbXO3IPOAYKIIMH C UCIIOJIB30BaHUEM TEXHOJIOTUI geospatial clustering.
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[Tpunoxenue A
MUWHHUCTEPCTBO CEJbBCKOI'O XO35IMCTBA
POCCUMCKOH ®EJIEPALIUU

GENEPAIIBHOE FMOCYIAPCTBEHHOE BHYUKETHOE OBPAZOBATE/NRHOE YUPEREHHE BbICIIEID OBPAZOBAHWA

POCCHMCKHUN T'OCYIAPCTBEHHDBIN ATPAPHbI YHUBEPCHUTET -
MCXA umenn K.A. TAMUPSI3EBA

(®PI'bOY BO PI'AY - MCXA umenn K.A. Tumupszena)

WNuctutyT 5x0oHOMUKH U yripasiieHus AIIK
Kadenpa cratuctuku u KuOepHETUKH

BBIITYCKHAS KBAJIMOUKALIMOHHASA PABOTA

OakasiaBpckas padbora

« »
nazpanne BKP

no HanpasJjieHuio 09.02.03 «MudpopManHOHHBbIE TEXHOJIOTHH»

3aB. BhINTyCKaroIen Kadeapoi

DOHUO
(noamnuce, jara)

((ﬂOHyCTHTb K 3alIuTe»

«» 202t

PyxoBoaurens )%(0)
(moanuce, aara)

KoHcynbranT dOUO
(IIOANHCH, gaTa)

CryneHnt OUO
(IIOAIHCH, fara)

Peniensenr DOHUO
(11OANKCH, aara)

HopmokoHTpoIB OUO
(1OANKCE, aara)

Mocksa, 202
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[Ipunoxenue b
MHHUCTEPCTBO CEJILCKOI'O XO35IiCTBA
POCCUHNCKOM ®EJIEPALINA

GENEPANTBHOE TOCYIAPCTBEHHOE EHODKETHOE OBPAZOBATENIBHOE YUYPEAIEHHE BRICINETD OBPAZOBAHHA

POCCHUMCKHUHN 'OCYJIAPCTBEHHBIN AI'PAPHBIF YHUBEPCUTET —
MCXA nvenn K.A. TAMUPSI3EBA

(®I'bOY BO PTAY - MCXA umenu K. A. Tumupszena)

|||"nmlnl"rrm
I i idi ||ill||-|

" 1865 [.

WNuctutyT sxoHomuku u yrpasienust AITK
Kadenpa crarucTuk 1 KUOEPHETHKH

Yr1Bepxkaao:
3aB. BeInmyckarolien kapeapon {OUO}
« » 20 r
3AIAHUE
HA BBIITYCKHYIO KBAIM®OUKAIIUOHHYIO PABOTY(BKP)
Cryaenrt
Tema BKP (yrBepkaeHa npuka3oM IO yHUBEpCUTETYy OT « » 20
Ne )
«
»
Cpok cnauun BKP « » 20

Ncxonubie n1aHHbIE K padoTe

[Tepeuens nojiexammx pazpadboTke B paboTe BONPOCOB:

[lepeyeHb JOMOIHUTEILHOIO MaTepUaia

JlaTta BeIja4u 3aaHus « » 20 r
PyxoBoautens (noanucs, PHUO)
3amaHne TPUHSUT K UCTIOHEHUIO (MOMUCH CTY/ICHTA)

« _» 20 r
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[Ipunoxenune B
PELIEH3USA

Ha BBITYCKHYIO KBATU(PUKAIIMOHHYIO padoTy CcTyldeHTa
(henepasbHOrO TOCY1apCTBEHHOTO OFKETHOTO 00Pa30BaTelIbHOTO YUPEKACHUS
BBICIIEro oOpa3oBaHus «PoccHiicKHii rocyiapcTBeHHBIH arpapHblii YHHBEPpCHTET —
MCXA umenn K.A. Tumupsizesa»
Crynenr (ka)
Kadenpa
WUucturyr

[IpencraBnennas BKP na temy:

COICPIKHUT MOACHUTCIBbHYHO 3allHCKY Ha JINCTaX W JOTOJHUTEIBLHBIN MaTCpHaJl B BUIC

BKP no coneprkanuio pa3aenos, myOHHE UX TpopabOTKH B 00beMy

(COO']'BCI'C'I'B}-‘C’I', He COO'I'BC’I'C'['B}'CI'}

TpeOOBaHMAM K BBIMTYCKHOM KBaTHM(pHUKALIMOHHOMH padoTe.

OCHOBHBIE JOCTOUHCTBA U HEJOCTATKMU BKP

1 AKTyaHBHOCTB, SHAYHMOCTE TCEMbI B TCOPCTHYCCKOM W  TIPAKTHYCCKOM  IINIaHC

2 Kparkas xapakTepucTuka cTpykTypsl BKP

3 Jdocrounctea BKP, B KOTOpBIX NPOSBHIMCH OPUTMHAIBHBIE BBIBO/BI, CAMOCTOSATEIILHOCTh
CTY/IEHTa, HPYAULUSA, YPOBEHb TEOPETHYECKOM IOArOTOBKM, 3HAHHWE JIMTEpaTypbl U T.JI.
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4 Hepocrarku BKP (o cozpepkannio 1 0popMIeHHIO)

5 OcoOnle 3aMEYaHHs, IMOKCITaHHA H ITPCITTOKCHH A

BKP orBeuaer npeabsBisieMbIM K HEH TpeOOBAHUAM U 3aCITY)KUBAET OLICHKH,
(OTITHYHOI, XOPOIIESH, YIOBIECTBOPHTEILHOIM, HE YIOBISTBOPHTEILHOI)

a BBIITYCKHHUK — IIPUCBOCHUA KBATM(DUKAIIN

Penenzenr

(thaMmiHs, UM, OTUECTBO, JOKHOCTE, MECTO PaboTHI)

Jlara: « » 202 r IMonnuce:
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