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3agayu MOJeJTMPOBAHUS

- Pacuer cocTosiHMS MOACHCTEM 00bEKTA U UX JIEMEHTOB MO/ BO3AeiiCTBHEM
(paKkTOPOB BHYTPEHHEH U BHEILIHEH CPeAbl;

- OTpadoTKa ynpapJIsilOIUX BO31eiiCTBHI, MOCTYNAKIIUAX OT PYKOBOAUTES U
00y4aroImIMXCs;

- UMuTanus n3MEeHEeHUs MPOCTPAHCTBEHHOIO MepeMellleHUs 00beKTAa;
- UMuTanus pa3BuTHs 3aJIaHHBIX ABAPUUHBIX CUTYallUid HA 00bEKTeE;

- 3anuch HeoOXoAMMOM HH(pOPMALIMH JJI 00eCriedYeHUsS BO3MOXKHOCTH
BO3BPATOB HA MPOLLJIbIe MOMEHTHI BpEMEHH U IMMPOCMOTPA PeAJTU30BAHHON BO
BPEMEHHU TPACKTOPHH MO COCTOSHUIO 00bEKTA.

MacumrTad MoaeJaupyeMbIX 00bEKTOB

[Tpu Tako¥i MocTaHOBKE 3329l MHOXKECTBO MTAPaMETPOB COCTOSTHUS 00BEKTa MOXKET JOCTHTATh:

- 20-30 ThIC. TUCKPETHBIX IAPAMETPOB;

- 20-30 ThIC. aHAJIOTOBBIX MAPAMETPOB.

[Tpu 5TOM TOJTHOE MHO’KECTBO BHYTPEHHHUX ITapaMeTPOB MOIesIn 00bekTa mpuoimkaercs k 100 Toic.
Peanu3yemast cucTeMoi IPOAOKATEIBHOCTD ITMKJIa MOICTUPOBaHUs HaxoauTcs B peaenax 40-50 MuumicekyHa

Ha KOMITBIOTEPE C TAKTOBOM 4actoToi 2.8 I'1.



Yuer nejaen

Bonbiias pasmepHOCTh 00bEKTa OCNOXKHSET 3a1a4y. ONIHAaKO, B 3aBUCUMOCTH OT IIeJIel MOAeIMpOBaHUS
MOTYT OBbITh C(HOPMYITMPOBAHBI pa3yMHBIE IOMYIIEHUS U OTPAaHUYCHHUS UCKITIOYAIOIINE U3

PaCCMOTPCHUA HCCYIICCTBCHHBIC B IAHHOM HCCIICTOBAHNH CBOICTBA OOBEKTA.

O0neKT

Mojaeab 00bLeKTa

HecymecrBenHoe

Hampumep, 11ens uMuTaImu pa3BUTHS T0Kapa — 00y4eHHE dKUTIakKa MPUHITHIO PEIICHUH 00€CTICUnBAIOIINX
MUHHUMH3AIUIO YIIEPOOB OT BO3/ICHCTBHS aBApUMHBIX (PaKTOPOB U UX MOCIEACTBUMN. 3a1a4a CUCTEMBI
MOJICTTUPOBAHUS OTOOPAKACTCS CIECIYIONIEH CXEMOM:

PazButne dopmupoBaHUE Onpenenenue
TEMIIEPATYPHOTO > ITOTOKA > peaxkuuu
T10JISt OTKa30B IIOICUCTEM

Takum 06pa3om, B JTaHHOM CiIydae HEOOXOAMMOCTh UMHUTAIIMKM COOCTBEHHO MPOIlecca TOPEHUs He
MIPEBAIUPYET.



KoMmiekcHOCTh MOEJIN

MOI[CJ'II) CIIOKHOTO 00BEKTa CO31acTCsA Ha OCHOBC MOI{GJIGﬁ €TI0 IIOACHUCTCM U psada BCIIOMOTATCIIBHBIX
MOI[CJ'IGfI, O6CCH€‘{I/IB8,I-OHII/IX pacdcT CYICCTBCHHBIX U3MCHAIOIMINXCA BO BDCMCHU CBOMCTB 2JIECMECHTOB
IMOACHUCTCM. COOTBCTCTBYI-OHI&H opraHu3anusa OAaHHBIX MOJACIHPYIOHICTO KOMIIJICKCA oOecrneunBaeT
BO3MOHOCTDB ITIOCTPOCHUA BBaHMOHCﬁCTBHH MOI[GJIeﬁ. CocrosiHuE IIOoACHUCTCM B O‘-IGpGIIHOﬁ MOMCHT BPCMCHH
PACCUUTBIBACTCA C YUCTOM HC IIPOCTO UX ITPOILIIOTO COCTOAHUA, HO U IIOHOJIHHTGHBHOﬁ HH(bOpMaI_[I/II/I,
HaIIpUMCP, O ITIOCTYIIMBIINX KOMaHIAaX YIIPABJIICHUA, U3MCHCHHUAX B 3JICKTPOIIMTAHHUH, UCIIPABHOCTH
3JIeMEHTOB. B pPE3yiIbTare q)OpMpreTCH KOMIIJICKCHAaA MOACJIb 0o0ObeKTa O6€CHG‘{I/IBaIOH_[a$I HUMHUTAIINIO €TI0
HU3MCHAIOIICIOCSA BO BPCMCHH COCTOAHUSA KaK eﬂHHOﬁ CHCTCMBEI.

Cocrosinue BbixoaHbIe Homn.
HA MPOILIOM napamMerpbl Wndopmanus
mare APYyrux
MOJACUCTEM
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Yci0Bus NPOU3BOACTBA BHIYMCJICHUA

Kak u npu ynpaBiieHUH TEXHOJIOTUYECKUMU Mpolieccamu Moaenupytoumii komrieke (MK)
TPEHAXEPHOU CUCTEMbI IOMUMO PEIICHHS] OCHOBHOM 3aJ1a4ui - BEIYMCIICHUS COCTOSTHUSL 00BEKTa BO BPEMEHU
(YCKOpEHHOM WJIH 3aMEJICHHOM) JIOJDKEH 00ecTeurBaTh NapajlieIbHOE BBIMOIHEHUE psJla APYTHUX 3a/1a4:

- IPOTOKOJUPOBAHNE MOJTHOI0 COCTOSHUS MOAEJTUPYIOLIEH CUCTEMBbI;

- IPOTOKOJIUPOBAHNE YIIPABJIAIOIINX BO3AEHUCTBUI1 OIIEPATOPOB;

- IPOTOKOJIMPOBAHHE COCTOAHUA UHTEePdeiicoB padounxX MecCT;

- OPra”Hu3anms ceTeBoro 00MeHa ¢ CUCTeMO MOHUTOPUHIA U YIIPABJICHUS.

Pesxkumbl padoThI
MK

HUcnosiHenne mojgesiu HNuTepriperanus nNpoTroKoaa

OTH peKUMBI HE UMEIOT CTPOTUX TPAHMIL, TAK B PEKUME UCTIOTHEHHS MOIETTU MOKET OBITh BBITIOJIHEH
IIepexo] Ha NPOLIECAIINNA MOMEHT BPEMEHHU U IIPOJOJIKEHO MOIEIIMPOBAHUE C 3TOIO MOMEHTA C IPYroun
MOCJIEZIOBATEIBHOCTHIO YIPABISIOUINX CUTHAIOB. Hao00poT, mpu aHanu3e apXUBHOM 3aUCH MOXHO IEPEUTH
K MOJICJIMPOBAHUIO B JIFOO0H MOMEHT BPEMEHHU.



TexHoMIOrUsE MOJACJIMPOBAHUA M Pa3padOTKU KOMILJIEKCA

Peanu3zanus Moneneit ClIoXKHBIX 00bEKTOB «BPYUHYIO» T.€ MPAMbBIM TPOrpaMMHUPOBAHUEM HEPAIIMOHAJIBHA.
[TpuunHOit TOMyY OOJbIIast pa3MEPHOCTH, 0O0JIbIIASE CBA3HOCTH MOJICUCTEM 00BEKTa, OTPAHUYEHHBIE CPOKU
pa3zpabotku. C Apyroit CTOPOHBI, CIIOKHBIE OOBEKTHI MOTYT UMETh MOACUCTEMBI, (DYHKIIMOHUPYIOIIUE HA OCHOBE
ONMU3KUX (PUBUKO-XUMHUYECKUX MPOIECCOB (HAIpUMED, IEPEHOCa BEIIECTBA U YHEPTUU). ITO J1a€T BOBMOKHOCTh
aBTOMAaTU3UPOBATh pa3pabOTKy Moesie 00bEKTOB (PYHKIIMOHUPYIOMINX HA OCHOBE MOJOOHBIX MPOIECCOB.
NHcTpyMeHTalbHasE MOJICTIUPYIONIAsl CUCTEMa MOPOXKIAeT Ha0Op JaHHBIX, COAEPKAIUNA HHHOPMAIIHIO O
CTPYKTYp€ MOJICJIM U CBOMCTBAX OTACIIBbHBIX €€ 2JeMeHTOB. VcomHuTENbHAs cCUCTEMA, padoTaroIias B COCTaBe
BBIYMCIIMTEIILHOTO KOMITJIEKCA, TPUHUMAET 3TU JJAHHBIE U 00CCIIEYNBAET PACYET COCTOSTHUS 0OBEKTa BO BPEMEHH.

WHCTpyMeHTATbHAS Nutepdeiic MTHCTpYMEHTAIBHON CUCTEMBI 00ECTIEYUBAET BOZMOXKHOCTD

cucrema pa3pabOTKU MOJIENIEeH OMpeNnesIeHHOTO Klacca Ha OCHOBE OIPEICIICHUS
TOTIOJIOTHUY B3aMMOCBSI3€H M XapaKTEPUCTUK JIEMEHTOB MOJICUCTEMBI 0€3
KaKoT0-JIM0O MPOTPaMMHUPOBAHUS.

v

HcnonautenbHas
CHUCTEMA




B kiacce pacCcMaTpuBacCMbIX 00BEKTOB HAMH p8,3pa6OTaHLI " UCITIOJIB3YIOTCA CUCTCMbI ABTOMATHU3aAllUU
MOJCIINPOBAHUA:

- IIpoueccoB Macco-TensionepeHoca (1Jst MOAeJTMPOBAHUS 00€eCTIeYUBAOIIUX
MOACUCTEM) M CpPelbl B IOMEIIEHUAX;

- IIpoueccoB Mpon3BOACTBA, pacnpeaeJeHus: U MOTPeOJIeHUS JIeKTPOIHEPIUM;

- JIBMKeHH Sl 00bEKTOB 33JJaHHOI0 KJIacca;

- CocTOosIHMA cpeabl B NIOMEIIEHUAX 00beKTAa;

- CocTOosIHMS 3JIEMEHTOB 000PY10BaHUA.

OnbIT pa3pabOTKH CUCTEM MOHUTOPUHTA TEXHOJOTUUYECKUX MPOIIECCOB MOJCKA3bIBAI BOBMOXKHOCTH UCIIOIH30BaAHUS
TEXHOJIOTUM NTapaMETPUUECKOM CIICIMAIN3alui CUCTEM MOHUTOPHUHTIA TAK)KE HA OCHOBE UCIIOJIb30BaHUS
WHCTPYMEHTAJIbHBIX cUCcTeM. B pe3ynbrare pazpaboTka CHCTEM MOHUTOPUHTA BBIMOIHSIETCS MO TIOX0XKEH CXeMe:

HNucrpymenraib IHapameTpsl
Has CUCTEeMa MO eI
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Crarnueckue | /—\3
BH1€000pa3bl —
A 4

HcnosHuTebHast
CUCTEMAa
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PazButune HHCTPYMCHTAJIBHBIX CPEACTB UACT ITOCTOSAHHO. B HACTOAIICC BPEMS OCYILICCTBIIACTCA ITONCKHU HYTCﬁ
peain3an Ka4CCTBCHHOI'O CKa4Ka B HAIIPABJICHHUHN ITOBBIMICHUA CTCIICHU BU3YAJIN3alIUU (B T4. 1 Tp€XMepH0ﬁ)
OIIPCACTIACMBIX XaPAKTCPUCTUK U CBOﬁCTB, dBTOMATHU3alIUHU ITOCTPOCHUA MCKMOIACIIbHOT'O BBaHMOHeﬁCTBHH u
peaini3ann CBA3HOCTH MO,Z[GJIGﬁ, dBTOMATHU3alluN TCCTUPOBAHUA U OTIIaAKHU.

Hcnonp3oBanue HHCTPYMCHTAJIBHBIX CUCTCM IIO3BOJIACT TAKKC CHU3UTD Tpe60BaHI/ISI K KBaJIH(i)I/IKaHI/II/I
p8,3pa6OT‘{I/IKOB OCYHICCTBIIAIOMNX MOACIIMPOBAHUA ITIOJACUCTCM 00BeKTa U CO3JaHHUC CUCTCM MOHUTOPHHIA.

[Tpumep MoaenpoBaHUs CUCTEMBI TPYOOIIPOBOJIOB.
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Tunu4yHbIi cCOCTAaB NPOrPAMMHOI0 odecreYeHHus
TPEHAKEPHOT0 KOMILIIEKCA

B coctan IIporpaMMHOI0 oOecrneyeHUs THITHIHOM TpeHa}I(epHOﬁ CHCTEMEI Ha 0a3ze MOJCIN 00BCKTa B O6HI€M
ClIydac BXOOAT:

- [lporpamMmMHubIe cpebl MOHUTOPUHIA (00Yy4aKOIIUXCH, PYKOBOAUTEJIS,
CUCTEMbI 0TOOPAKeHHSI HHPOPMALNH KOJJICKTUBHOIO M0JIb30BAHUA);

- MoaeJuMpyroummin KOMILIEKC;

- [Ipoune cpeanl peanu3anum pe;KuMoB padoOThI (HApUMep,
AaBTOMATH3HPOBAHHAA CUCTEMA 00y4YeHHUH, CUCTEMA MCUX0-(PU3HOTOTHIECKOTO
TECTHPOBAHHA, CHCTEMA KOHTPOJISA);

- IT1O moaroToBKM 3aHSITHM;

- ba3a 1aHHbIX U UHTepdenchl B3AaUMOACHCTBUSA C Heil;

- Konduryparops! pe:xxknimMoB pad0Thl, YTHJINTHI, TECTHI;

- [loacucremMa qJUCIETYUPOBAHUA KOMILIEKCA.



Cpenbl o0ecnieueHus HNuTepdeiicor Kondwuryparo
peKNMOB B Pbl YTWIMTHI,

HCI0JIb30BAHMS TeCThbl [TpuxnaaHoit
a s i YPOBECHB

ba3oBblli ypOBEHD

IHoacucrema nucnerunpoBanus komiuiekca, CYB/]

@ynkunu noacucrem [10.

Cpenpl obecrieueHus: pexxKUMOB UCIIO0JIb30BAHUS TPEIHA3HAUYEHBI [T peain3aluy 3aJaHHbIX PEXKUMOB PaOOThI
(TpeHupoOBKa, TEOpETHUECKOE 00yUeHHE, KOHTPOJIb U T.11.). OTHUM U3 PEKUMOB SBISIETCS OATOTOBKA Y4EOHBIX
MaTepuasoB Ui IpoBeaeHus 3aHATul. [IpunoxkeHus peannsyroniye 3Ty MOArOTOBKY TaKkKe OTHOCATCS K JaHHOMY
KJ1accy.

NuTepdeticol 6a3 TaHHBIX 00ECIIEYNBAIOT:

- 3aHeCeHMs] UH(POPMALIMK O MOJIb30BaTeNsIM B 0a3y JaHHBIX CHUCTEMBI;

- (hopMHpOBaHUS U KOPPEKTUPOBKU IPOrpaMM OOyUEHHUS;

- IPOCMOTPA U aHaJIu3a PE3yIbTaTOB 3aHITHH.

Kondurypatopsl HeoOX0auMBI J1sl pOpMUPOBAHUS pabOUINX MECT TPeOyeMOro Ha3HAuYEHUS Ha CTAHIIHASIX
KOMITbIOTEPHOM ceTH. OJHOBPEMEHHO MOXKET OBITh CO3[JaHO HECKOJIBKO HE3aBUCUMBIX Pa0OUMX TPYII Kaxaas u3
KOTOPBIX peasu3yeT CBOM pexuM pabOoThl B CUCTEME, T.€. MOIY4aeTCS HECKOJIBKO BUPTYaIbHBIX TPEHAKEPOB, HO C
MEHBIINM YUCJIOM pabOYMX MECT, UeM B NOJHOU KOH(PUTYPALIHUH.

[Toncucrema qucneT4MpOBaHMS KOMILIEKCAa 00€CIIEUNBAET:

- OTCJIEKUBAHUE COCTOSHUS CETEBBIX CTAHIIHIA;

- UAEHTU(DUKAIUIO TTOJIb30BaTeNel o 0a3e NaHHbIX,

- Monu(puUKauoo (PyHKIIMOHATBHBIX BO3MOXHOCTEW MHTep(derica 6a30BOro ypoBHsS B 3aBUCUMOCTH OT THIIA
MOJIb30BATEIIs;

- JMCTIETYUPOBAHUE MPUIOKEHUN TTOJIB30BATEIBCKOTO YPOBHS.



O0o01maemMbie pe3yJabTaThI

HpCI[CTaBJUICMBIG PCHICHUA CIICOUAJIU3UPOBAHDBI IJISI OIIPCACIICHHOT'O KJIaCcCa O6’bCKTOB, BMCCTC C TCM HGJILIfI pan
IMOJIYYCHHBIX PC3YJIbTATOB O6J'I&I[3.€T ,Z[OCT&TO‘IHOﬁ O6HIHOCTI>I-O, YTO 00CCIIEUYNBACT BOBMOXKHOCTD UX
VICTIOJIb30BaHUSA B OoJice IHHpOKOﬁ obnactu HCIIOCPCACTBCHHO WJIH ITIOCJIC COOTBCTCTBYIOIHCI\(JI HO,[[CTpOﬁKH. K qUucCi1y
9THUX PC3YJIbTATOB OTHOCATCA:

- Hayunble ——— - IIOAXOJ K peajn3aiyi KOMIUIEKCHOTO MOJEITUPOBAHHMS CIIOKHBIX 00BEKTOB B
pEaIbHOM BPEMEHH, XapaKTEPU3YIOLIUXCS OOJIBIION Pa3MEPHOCTEIO IIPOCTPAHCTBA
apaMeTPOB COCTOSHHMS IIPU CUIILHOM CBI3HOCTBIO ITOACUCTEM.

- METOJ0JIOTHsl MOJEIMPOBAHMS TEXHOIOIMUECKUX CETEH Mepeaadn BElecTBa 1

DHEPIUH.
- TexHoJjornuyeckue

M AapXUTEKTYpPHbIE

- 1IeJI€CO00Pa3HOCTh UCIIOIH30BAHUSI MHCTPYMEHTAILHON U MCTIOJIHUTEIHLHOM
MOJICUCTEM TIPU MOJIEIMPOBAHUU OOBEKTOB (TMOKOCTh HACTPOWUKH, BO3MOKHOCTh
IPOCTOTO BHECEHUSI KOPPEKTUPOBOK, MTOBBIIEHUE YPOBEHS HAICKHOCTH TPOTPAMMHOM
peanu3ainm, COKpalieHne CpoKOB pa3paboTKku Moieiel, CHUKEHUE TPeOOBaHUS K
KBATH(UKAIINH CTICTIHATUCTOB);

- pEUIeHUs MO peann3alyd MOAECIUPYIOIIETO KOMIUIEKCA; (BbIIAEICHUE
MOEJUPYIOIIETO SIAPa U MUHUMH3ALIHS €70 CBA3HOCTHU C MOACUCTEMAMU OKPYXKEHHUS YTO
JIa€T BO3MOXKHOCTD BBHITIOJHATH 3aMEHY s/Ipa IPH MUHUMAIBHBIX T0PaO00TKaX CHCTEM
OKPY>KEHHS);

- pEUIeHHs MO MOCTPOCHUIO CUCTEM MOHUTOPHUHTA U YIIPABJICHUS;

- TIOCTPOEHUE CUCTEeM 0ToOpakeHus nH(GopMaluy Ha 6a3e MPOEKTOPOB MOTYHAIOIINX
BHJICOCUTHAJ OT KOMIIBIOTEPA.




- IIporpamMHbIe

- MareMaTu4ecKue OMOIMOTEKH mporpaMM (YHCICHHOTO PELICHHS CUCTEM
muddepeHnaIbHBIX, TUHEHHBIX U HEIMHEHHBIX YPaBHEHUH U 1. );

- KJIacChl peasin3aiuu NHTEPPEHCHBIX PEIICHUI;

- KJIacChl peasiu3aluu MoJiejei;

- MPOTPaMMHBIE PELIEHUS M0 OCTPOCHUIO CUCTEM apXHMBHUPOBAHUS NTapaMETPOB B
peaJbHOM BPEMEHU;

- MPOTpaMMHBIE PEUIECHUs 10 00ECIIEYEHUIO BOCIIPOU3BEICHUS aPXUBHOM 3aICH C
BOCCTAHOBJICHUEM COCTOSIHMM UHTEP(DECcOB paboYnX MECT U 3BYKOBOI 0OCTaHOBKH;

- MPOTPaMMHBIE PEUICHUS U TEXHOJIOTUH pealli3aluu 3-X MEpHOU mapaMeTprudeCcKu
yIPaBIIeMON BU3yaTU3aIMH MOJEITUPYEMbIX OOBEKTOB;

- MPOTPaMMHBIE PEIIEHHUS 0 pean3aIlii CETEBOTO OOMEHAa CTAHIIUN C
MUHHUMH3AIUEH MOTOKOB TAHHBIX;

- ONTUMAaJIbHAS OPTaHU3aIUs CTPYKTYP JaHHBIX, aITOPUTMOB, METOJIOB PEIICHUS —
BCE€ TO YTO COCTABJISICT HAKOTIJICHHBIHN OIIBIT;




Aanranusa K pelieHu0 HOBBIX 3a1a4

M3n0oxeHHBIE BBIIIE O6HII/IC PE3YIbTAThI A0CTATOYHO YHUBCPCAJIbHBI U MOT'YT OBITH MCITOJI30BaHEI IIpHU pCUICHUU
HpO6JIGMHI:IX BOIIPOCOB B pa3JIMYHBIX o0OnacTsax HCIIOCPCACTBCHHO WJIH IIPH COOTBGTCTBYIOHIGI;’I MOI[I/I(l)I/IKa]_II/II/II

MoxHO BBIACIIMNTE HCCKOJIBKO KaTGI"OpI/If/'I HaHpaBJ'IGHI/Iﬁ aJallTalium:

- Aantanusi B poACTBEHHbIX HANIPABJIEHUAX;

- Ajanramnusi ¢ BO3MOKHOCTBIO HCII0JIb30BAHUSA PellIeHuil Mo
peajM3anum MOJACUCTEM;

- AJanTanmus ¢ BO3MOKHOCTBIO HCII0JIb30BaHHSA ONbITA;



1. AranTanus B pOACTBEHHbIX HANIPABJICHUSAX.

Pa3paboTka cucteM MOJIETUPOBAHUS B IPYTUX OONACTAX U MO IPYTUM THUIIaM 00BbeKTOB. Llenu MoryT ObITh
Pa3HBIMU:

- MOJAr0TOBKA ONEPATOPOB YIIPABJICHUS PeaIbHbIMU 00beKTAMM;
- HCCJIeI0BAHUE MOBEACHUS 00bEKTOB;
- CUCTEMBbI 00yUYeHHS M MOATOTOBKH MEPCOHAJIA YIIPABJICHUSA 00bEKTAMMU.

Crnenuduka nmpeaAMeTHOM 00JaCTH MpU pa3pabOTKe MPOTPAMMHBIX PEIICHUH OyIeT MPOsBISATHCS:

- B cneurpuuecKuX TPeOOBAHUSX M0 HAZHAYECHUIO MIPOAYKTA;

- B TEPMHUHAJIOTMYECKOU crnenuduke npeaMeTHOd 00J1aCTH;

- B crieU(pUKe UCMOJIb3YyeMOIr0 MATEMATHYECKOI0 allnapara npeaMeTHon
o0J1acTH;

B cooTBeTCTBUM C ATUM MOXKET BO3HUKATH HOTpe6HOCTI> ajariTalyy nujin p33pa6OTKH Ha OCHOBC
HMCIOMICTOCHA OIIbITA:

- uHTepdeiicoB MoJab30BaTe s (CJI0Bapb TEPMUHOB, SI3bIK, HHTEpP(eic
BHU3YAJIbHOI0 MMPOCKTUPOBAHUS MOAeJIed 00beKTa);

- METOJ0B M AJITOPUTMOB peajiu3alnu Mojae/ied 00beKTOB;

- (PYyHKIHOHAJIBHOI0 HA0OPA CUCTEM MOHUTOPUHIA U MOAEJIUPYIOIIETro
KOMILJIEKCA (B COOTBETCTBUM C LEJIAMHU Pa3pad0TKM M TPEOOBAHUSIMHU K CUCTEMeE).

AI[aHTaLII/IH B POACTBCHHLIX HAITPABJIICHUAX COCPCAOTOYCHA B OCHOBHOM Ha pcain3alnuun COOCTBEHHO

MOZEIMPYIOLIETO SIAPA U HHCTPYMEHTAJIBHBIX CUCTEM.



2. AjanTanusi ¢ BO3MOKHOCTBHIO HCII0JIb30BAHUSA PElICHUN M0 peau3anuu

MNOoACHCTEM
Pa3pa60TKa IPOrpaMMHBIX IIPOAYKTOB COACPIKAIIMX ITOJACUCTCMbI AHAJIOTHYHBIC UMCIOIIMMCS .

- CUCTEMBI OLICHKH COCTOSAHUHA (MOHHTOpI/IHFa) IPOMBINJICHHBIX U
HCIIPOMbBbIINIJICHHBIX Oﬁ'l)EKTOB;

- CUCTEMbBI YIIPABJCHUA TCXHOJOIHICCKUMMU IIpoHeCCaMu;

- CUCTEMBbI OLNCHKH IIPOCKTHbLIX pemeHm‘i;

- CUCTEMBbI aBTOMATU3AllUN HAYYHDbIX HCCJIeT0BAHUH.

Ecnu Bo3MOXKHA JEKOMITO3UIIMS CUCTEMBI C BBIICIICHUEM MPOTPAMMHBIX MOACUCTEM (YHKITMOHATHHO-
MOI0OHBIX, TEM 1O KOTOPHIM UMEIOTCS POTOTHUIIBI, TO 3TO MO3BOJIUT CYIIECTBEHHO COKPATUTh CPOKH Pa3pabOTKu
JAHHBIX KOMIIOHEHT, a TAKXKE POEKTUPOBAHNE MEXAHU3MOB UX B3AUMOEHUCTBHUS C IOJICUCTEMAMH OKPYKEHHUS.

3. AIlal'[TaIII/Iﬂ C BOSMO’KHOCTBIO HCITOJIB30BaHUA OIIbITa
B paznuuHbIX TpOorpaMMHBIX CUCTEMAX MOXKHO HAWTH 00IIME CBOMCTBA:

APXHUTEKTYpPa MOCTPOCHMS,

Peanusanusa uHTepdencos,

Peasu3anus MeXKNPOrpaMMHOIO M MEKMAIIMHHOIO 00MeHa,
IIpou3BOACTBO BHIYMCJICHUM,

Yuc/ieHHas peajau3anus MaTeMaTHYeCKUX METO/10B,

3-X MepHasi BU3yaJu3anus u T. 1.

OTmBIT HAKOTIJICHHBIH MTPH PEeATN3aIK TPOrPAMMHBIX CUCTEM B TEUCHHH MHOTHX JIET TAK)KE MOXKET ObITh
MOJIE3€H B HOBBIX pa3pabOTKax.



Buaumble 00J1acTH pa3padoToK

HccienoBanue noBeaeHNs CJI0KHBIX CucreMbl 00y4YeHHS
00beKTOB B 32/JaHHBIX YCJIOBHSIX (B T.u. E-Learning)

BHYTPEHHEH M BHEIHeil 00CTaHOBKH

Pa3paborku

YnpagsieHnue o0beKTaMu

CucremMbl NOArOTOBKH

CucremMbl HAYyYHBIX
oneparopoB

HCCJIe10BAHUN




TunuuyHbie HeJIn MOACITUPOBAHUSA 00bEKTOB

- UccaenoBanue noBeaeHusi 00bEeKTOB B U3MEHAIOIIUXCH YCJIOBUAX
BHYTPEHHEel M BHELIHEeH 00CTAHOBKM;

- OnpeneseHre ONTUMAJIBHBIX PEXKUMOB IKCILTYaTALMH
(MpPOMBINIIEHHBbIX) 00bEKTOB;

- Bp10op (onTMMH3anKs) MPOCKTHBIX PEHICHUN NPHU CO3IaAHMUHU HOBBIX
00bEKTOB;

- OueHuBaHue NMOCJIEICTBUNA MPUHUMAECMBbIX PElICHUMN;

- Munumu3anusa yuep0oos (oTepsb) NP IKCIIIYATALNN 00bEKTOB B
CJIOKHBIX (ABAPUITHBIX) YCJIOBUAX;

- OOy4yeHue cIeMAJIUCTOB.

dopMyIUpOBKa IeJiel 0YeHb BayKHA T.K. 3TO BO MHOTOM OIPEACIISET BRIPA0OTKY pa3yMHBIX
JOTMYIIIEHUH ¥ OTpaHUYCHU MPHU pa3zpaboTKe MOJIeTTH 00BEKTA, a 3a4aCTyI0 U CaM BHJl MAaTEMaTHYECKOTO
OnUCcaHus 00ObEKTA.



Bo3MoxHBIC 00BEKTHI:

TeXHHYEeCKHE 00bEKThI;

HCIPEPBIBHLIC TEXHOJIOIHYICCKHUE IIPOLHECCHI M ITPOU3BOACTBA,
IKOJIOI'NYECKUuE CUCTEMbI

OMOJIOTHYECKHE CHCTEMBI;
aApyrue.

Bo3MOKHBIE TEXHOJIOTHYECKHE PELHICHUSA:

- ABTOHOMHBIEC MOJEJHUPYIOIIHE CUCTEMbI;
- JlokaJibHbIE MOJEJIMPYIOLIHE CUCTEMbI;
- Ucnoab3oBanue Bed-TexXHOJI0TMH IPU OPraHU3ANUU B3aUMOACHCTBUSA

CHCTEM MOHUTOPHUHIA C CEPBEPOM MOJEJIUPOBAHUA (MOAETMPYIOIINM
KOMILJIEKCOM);

- CucreMbl pacnpeie;ieHHOT0 MOAeJTUPOBAHUS.



Iopsaaoxk pa3padoTKu

- AHaJIM3 NOTPEOHOCTH U NMEPCHEKTUBHOCTH (11e1eCO000PA3HOCTH) HOBOH
pa3padoTKu;

- IlpeanBapuTe/ibHAs OLEHKA TPYA0EMKOCTH Pa3padoOTKu;

- OnpeneseHre MCTOYHUKOB (PUHAHCHMPOBAHMS Pa3padOTKu;

- BoIipaborka TpedoBaHMH K NPOAYKTY (GOPMYJITHPOBKA LeJied pa3padoTKu;

- IlpuBieyeHue cIeUAIMCTOB B MPEAMETHOM 00J1aCTH K MMOCTAHOBKE 321244 U
pa3padoTke MATEMATHYECKOI0 ONUCAHUS 00bEKTOB JAHHOM NPeAMeTHON 00/1aCTH;

- OnpeneseHue Kiaacca MoaeJed COCTABJISIOIIMX MATEMATHYECKOe ONMCAHUE
00beKTa, BLIPA00OTKA JONMYILIEHUN U OTPAHUYCHUH;

- Bo3Mo:xHOE nmpoBeieHre IKCIIEPUMEHTAJbHBIX UCCJICA0BAHUN HA 00beKTe
JJIS pellleHUs 32124 WICHTU(PUKAUUN 00bEKTa, MapaAMeTPUYCCKON HACTPOUKH
MOJIeJIeil, OLIEHKHU CTeNEeHU aIeKBATHOCTH MO/IeJIei;

- Pa3pa0doTka HHCTPYMEHTAJILHBIX CUCTEM (IIPU HEOOXOAUMOCTH);

- Pa3paborka (mopadorka, nmepepadorka ) cucCTeM MOHMTOPHHIA
MOJEJTUPYEeMOro 00beKTa;

- Pa3paborka Mmoaeupyromero 0J0Ka;

- Pa3zpa0oTka He00X0MUMBbIX 0a3 JAHHBIX;

- DKCHepPTHAA OLEHKA MOJYYCHHBIX Pe3yJIbTATOB;

- IlponBuskeHre MPOrPaMMHOIO NMPOAYKTA HA PbIHKE.



