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1. TeOpeTI/I‘{CCKI/IC OCHOBBI pa3pa60TI<1/1 CUCTCM aABTOMATHU3HUPOBAHHOI'O IIPOCKTUPOBAHMU.

1.1. YucneHHsle METOIBI PELIEHUSI HHKEHEPHBIX 3a]1a4.

TeopeTnueckre OCHOBBI YHCICHHBIX METOJO0B: TOYHOCTh BBIYMCICHUN, YCTOMYUBOCTDH Me-
Toma. MeToapl peleHus: HeIMHEWHOro ypaBHeHus. lloHATHE CoKMMaromero oToOpaXeHus u
TEOpHUs O CXOAUMOCTH METOJA IPOCTOM urTepauuu. IIpsmble U UTEpallMOHHBIE METOAbI peLIe-
Hua CJIAY. YuciieHHbIE METOIBI PEIIEHUS CUCTEM HEJTMHENHBIX YPAaBHEHUM.

[locTaHoBKa 3a/lauyu MHTEPNOIAAIUU TabiuuHON QyHKuU. Metons! Jlarpanka, HeroToHa
C pa3feJIeHHBIMU U KOHEYHBIMU Pa3HOCTAMMU i ee pemieHus. [loctaHoBKa 3a1aun  anmpoKcu-
Maluy TaOJIMYHOM (PYHKIMHU, METOJ HAaMMEHBIIUX KBAJAPATOB JJIs ee pemeHus. YucieHHoe
uHTerpupoBanue u nuddepenurponanue. [locranoBka 3anaun Komu. Meroasl Ditnepa u PyH-
re-KyTra 115 ee pemeHusl.

1.2. Marematnueckoe mogenupoanue B CAIIP.

OnpeneneHne MaTeMaTUYeCKOW MOJIEIM U MaTeMaTU4ecKoro MojenupoBanus. HazHaue-
Hue monenen. Knaccudukamus MM u cnocoOsl nmonydeHus. TOUYHOCTD, aIeKBATHOCTh U JKO-
HoMuyHOCTE MM. TlonsiTue makpomopaenu. O6macTu ajgekBaTHOCTH Mojeiei. OcoOeHHOCTH
COCTaBJICHUS MAaTeMaTHYECKHX MOJICJICH pa3IUUHbIX OOBEKTOB aHATUTUUYECKUM, SKCIIEPUMEH-
TQJIbHBIM U JKCIEPUMEHTAJIbHO-aHATUTUUYECKUMU METOJaMU. AHAJIOTUM MEXIY MOJCUCTEMA-
MHU. TomosIornueckue U KOMIIOHEHTHBIE YPaBHEHHUS. DKBUBAJICHTHBIE CXEMBI OJJHOPOAHBIX MO-
CHUCTEM: DJIEKTPUUYECKUX, MEXAaHUYECKNX, TUAPABINYECKUX, THEBMATUYECKUX, TEIUIOBBIX, MAC-
COOOMEHHBIX, XUMUKO-TEXHOJOTUYeCKUX. CriocoObI (hOPMUPOBAHUS MATEMATHYECKUX MOJIeTen
cUCTeM: 00O0OIIECHHBIN, y3J10BOM. MeTobl pelieHust KpaeBhIX 3ajad. MeTo/I KOHEUHBIX pPa3HO-
creit. [lorpemHoCTH anmpoKCUMaluuu. Y CTOMYMBOCTh PA3HOCTHBIX CXEM. SBHBIE U HESIBHBIC
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Pa3HOCTHBIE CXeMbl. MeTOJ KOHEUHBIX 3JIEMEHTOB. MeToj CBelIeHUSI K OOBIKHOBEHHBIM U (-
(dhepeHIMAIbHBIM YPABHEHUS C MMapaMeTpoOM (METO]] XapaKTEPUCTHUK).

1.3. Ontumu3zanus B 3aa4ax NpOEKTUPOBAHUS

MaremaTnueckasi TOCTaHOBKaA 3a7a4 OoNTUMHU3auuu. Kpurtepuu onTUMalbHOCTH: YaCTHBIN,
aJIUTUBHBINA, MYJBTUILUTMKATUBHBIM, MakCUMUHHBIN. Buabsl orpannuenuit. Knaccudukarms
3aay: 3a7auyd  O0e3yCIOBHOM W YCJIOBHOW ONTHMM3ALMU, OJAHOMEPHONM H MHOTOMEPHOMU
ONTUMU3AIMU, 3a0a4d HEJIMHEWHOro, JWHEWHOro, UEIOYHUCICHHOIO MPOrpaMMHUPOBAHUS,
3a/layd  ONTUMAalbHOrO ympabiieHusa. OOIas XapaKTepUCTUKA YMCICHHBIX METOJOB HX
pemienus. Metoasl cmycka. KoHeuHomiaroBele M OeckoHeuHoLIaroBbie MeTonabl. [lopsmox
MeronoB. Kpurepum oxonuanus mnoucka. OpHomepHass ontumuzauusa. Heobxomumoe u
JOCTAaTOYHOE YCIJIOBHS ONTHUMAIbHOCTU. METOIBI TOJIOBUHHOTO AEJNEHUS, "'30JI0TOTO" CeYeHus,
®ubonayun. MmuoromepHas ontumuzanusa. HeoOxonumoe U J0OCTATOYHOE — YCIOBHS
ONTUMAJIBHOCTU. MeTonbl HyJeBOro mnopsjaka (MOKOOpAMHATHOrO cmycka, Ilaysmna,
CUMIUIEKCHBIN). MeTonbl mepBoro mnopsaka (TpagueHTHBbIA, HAUCKOPEWIIEero CIycka,
COMPSDKEHHBIX T'paJueHTOB). MeToa «oBparoBy. HenuueliHoe mporpamMMmupoBaHue. 3ajadd C
OorpaHUYeHUsIMU-paBeHcTBaMU. HeoOxoauMoe H  JOCTaTOYHOE YCIOBUS ONTHUMAIbHOCTH.
Meron MHoOxutTenei Jlarpanka. 3amaun ¢ orpaHHYeHUAMU-HEpaBeHCTBaMU. CelioBasi TOUKa
¢byukuuu Jlarpanxka. MeTtonbl pemieHHsl 3ajad HEJIMHEMHOTO MPOTPaMMUPOBAHUS: MPSMbIE
(MpsiMO¥ TIOMCK C BO3BPATOM, MPOEKIMHU I'pajgueHTa), mTpadHbiXx QyHKIUN (C BHYyTPEHHUMU U
BHEIIHUMU  QyHKUMaAMH  1mTpada). Pemenne  oOmel  3agaud  MaTEMaTHYECKOTO
NpPOrpaMMHUpPOBaHMsI KOMOMHHPOBAHHBIM  MeTonoM  ITpadubix  QyHKuui. [Ipumepst
BapUalMOHHBIX 3aja4. Onpenenenue pynkuunonana. [Ipupamienue u Bapuanus QyHKIHOHAIA.
[locTanoBKa BapHallMOHHBIX 3a7a4 (BO3MOXHBIE€ KPUTEPHUH, CBSA3M, OTPAHUYCHUS, KpaeBble
ycioBus). llpocreimmas BapuallMoHHasl 3ajada. YpaBHEeHHs Oiiniepa, Oitnnepa-IlyaccoHa.
YacTHbple cioydYau HWHTETPUPYEMOCTH YpaBHEHHs Ouiepa. UYHUCIEHHbIE METOAbl PELICHUS
ypaBHeHus Oiliepa. MeTonsl NPUCTPENIKH, MNPOTOHKU. IIpsAMble MeToAbl pemeHus
BApUALIMOHHOW 3a1auu - MeToabl Purna, KaHTopoBuya, KOHEUHO-PAa3HOCTHBIA METON DHiepa.
BapuanunonHnsle 3aJauu Ha YCJIOBHBIM 3KCTpeMyM. Buj ypaBHEHUi CBSI3€dl - TOJIOHOMHBIE,
HEroJIOHOMHBIE, n3onepuMerpuyeckue. HeoOxoanumepie ycioBHs ONTUMAIbHOCTH B 3ajlayax Ha
YCIIOBHBIA 3KCTpEMYM. MeTObI pElICHHs] BAPUALIMOHHBIX 3a7a4 Ha YCJIOBHBIM 3KCTPEMYM.

1.4. IckyCCTBEHHBIN MHTEIUICKT B aBTOMATU3allMA MPOCKTUPOBAHUS

OcHOBHBIE TTPUYUHBI, CIOCOOBI ¥ MOAX0Abl K nHTeIUIekTyanu3auuu CAIIP. DkcniepTHbie
cucteMbl. HazHaueHne, KOMIIOHEHTBI, CITOCOOBI MpeicTaBieHus 3Hanuil. CriocoObI MOCTPOCHUS
AKCTIEPTHBIX CUCTEM. METOI0IOTHS M TEXHOJIOTHS Pa3padOTKH IKCIEPTHBIX CUCTEM. YPOBHU U
TPYAHOCTH Pa3pabOTKu 3KcnepTHhIX cucteM. [lepcnextuBsbl pazsutus. [Ipencrasinenne 8 9BM
HEUETKUX 3HaHWI. MoJenu noucka peieHum.

2. Pa3paboTka nporpaMMHBbIX CPeACTB

2.1. OCHOBBI AITOPUTMU3ALIHH.

[ToHATUS BBIYMCIUTEIBLHOTO alroput™ma. IPHEeKTUBHOCTh airoputMa. CpaBHEHHUE airo-
puTMOB. MeTonbl GpopMmanuzanuu anroputMmoB. [IporpaMMHbIe cpecTBa peaau3aluy aaropuT-
MOB. SI3BIKM IPOrpaMMHUPOBAHUS.
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2.2. Onepanmonnas cpeaa 9BM. CucteMHOe IporpaMMUpPOBAaHHUE.

Tunel onepallMOHHBIX CUCTEM. Buabl JOCTyIa Moab30BaTeNsl K pecypcaMm CUCTEMBI. Pe-
XKUMBI UcTiob3oBaHuss DBM. CoBpemMeHHbIE METOABI 3allUThl UHpopMaIuu. PakTopkl, CHO-
COOCTBYIOIIME MOBBIIICHUIO ysI3BUMOCTH MHGopMaluu. OCHOBHBIE KaHAJIbl MOTEepU WHPOpMa-
nuu. [Ipunnunsl obecrniedeHus: 6€30MaCHOCTH CUCTEM C Hcmojib3oBaHueM DBM. Omneparuon-
HBIE CUCTEMBbI COBPEMEHHBIX BHIYUCITUTEIBHBIX KOMIUJIEKCOB.

2.3 IlporpaMMHBIE CpECTBA TEOMETPUIECKOTO MOCINPOBAHUS U MAIIMHHON TpaduKy.

ba3oBbie pacTpoBbIe aNTOpUTMEI (BBIBOJ JBYMEPHBIX MPUMUTHBOB, OKHA, 3aMIOJTHEHUE 00-
JaCTH, TEKCTYphI). ANTTOPUTMEI CxKaThs Tpadudeckux naHHbiX. ['eometpudeckue 2D u 3D mpe-
oOpaszoBanus. [Ipoekiuu TpeXxMepHBIX 00BEKTOB. MeTob! 3a1anus 3D 00beKTOB. ANTOPUTMBI
yIAJIeHUsS CKPBITBIX MOBEepXHOCTeH (z-Oydep, Merom mpuopureToB, Meron Baphoka, BSP-
JepeBO W T.I.). ANTOPUTMBI MMOCTPOCHUS TEHEH B MAaImIMHHOW Tpaduke. Moaenu OCBEIICHHUS.
AnroputMmsl 3akpacku ['ypo u ®@onr. Peanuctuueckas rpaduka (oOpaTtHasi TpacCUpPOBKa Jiy4da).
[TapameTrpuueckue kpuBbie u nmoBepxHocTH (be3re m Dpmurta) B MamuHHOM rpaduke. ['padu-
yeckue popmatsl (BMP, PNG, GIF u JPEQG).

3. UnpopmanuonHoe odecrieyeHre CUCTEM aBTOMATH3MPOBAHHOIO IPOEKTHPOBAHUS

Ha3znayeHnue 1 OCHOBHbIE KOMIIOHEHTHI 0a3 CHCTEMBbI JaHHBIX; 0030p COBPEMEHHBIX CHC-
TeM ynpasieHus 6azamu nanHbix (CYBJ]); ypoBHM nipeacTaBieHus 0a3 TaHHBIX; OHSITHUS CXe-
MbI U TIOACXEMBbI; MOJIEJIN JAaHHBIX; HEpAPXUUECKAS, CETEBAsA U PEISLMOHHAS MOJEIN JTaHHBIX;
CXeMa OTHOIICHUS; A3bIK MAHUIYJIMPOBAHUS JAHHBIMU ISl PEISIMUOHHOM MOJENU; PEISLIUOH-
Hasg anreOpa u s3pik  SQL; mpoekTupoBaHue pesIUOHHONW 0a3bl aHHBIX, (PYHKIIMOHAJILHBIC
3aBUCUMOCTH, JEKOMIIO3ULHS OTHOLICHWW, TPAH3UTUBHBIE 3aBUCUMOCTH, IMPOECKTUPOBAHUE C
HCIMOJIb30BAHUEM METO/ia CYIIHOCTh — CBS3b; U3yUEHUE OJHOM U3 coBpeMeHHbIX CYB]] 1o BhI-
Oopy; co3nanue u Moaudukamus 0a3bl JaHHBIX; MOUCK, COPTUPOBKA, WHIEKCUPOBaHUE 0a3bl
JAHHBIX, co37anue GOpM U OTUETOB; hU3UYECKas OpraHu3alus 0a3bl JaHHBIX; XCIIUPOBAHHbIC,
WHJEKCUPOBaHHbIE (haiiibl; 3ammuTa 6a3 JaHHBIX; [IEJIOCTHOCTh U COXPAaHHOCTh 0a3 TaHHBIX.

4. Texuuueckoe odecrieyeHre CHCTEM ABTOMATH3MPOBAHHOIO IPOEKTHPOBAHUS

4.1 OBM wu nepudepuiinbie ycTpoiicTBa.

OyHKIMOHAJIbHAS U CTPYKTypHas opraHu3aius npoueccopa. Opranusanus yCTpOUCTB
BHYTpeHHEW naMaTu. OCHOBHBIE cTaauu BbinojHeHUs koMaua L{I1. Opranuzaiusa npepbiBaHUMA
B OBM. Opranu3zainus BBoJa-BbiBoAa AaHHBIX B OBM. Buneocuctemsr 9BM. Bueninue 3ano-
MUHaKIKE ycTporcTBa. [IoOHATHS 0 TapanienbHbIX, MHOTOMAIIMHHBIX 1 MHOTOIIPOLIECCOPHBIX
BBIUMCIIUTEIBHBIX CUCTEMAaX.

4.2 CeT ¥ TENEKOMMYHUKAIIUU

MexcereBoe B3auMoeicTeie. Kananel nepenaun nanHeix. Metobl qoctyna. Tomomorus
JIOKaJbHOW BRIYMCIUTENBHOU ceTh. CeTeBble MPOTOKOJbI. bectipoBoiHbie ceTH. TeaeKoMMYyHH-
karuu. CeteBblie cepBUCHI. [IpoeKkTHpPOBaHNE BEIUUCIUTEIBHBIX CETEH.

4.3 MuKpOnpoLEeCCOPHBIE CPEACTBA U CUCTEMBI
Knaccuduxaiys MUKpOTIPOLIECCOPHBIX CPEICTB. APXUTEKTypa MUKPOTIPOILIECCOPHON CHC-
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TeMbl. HTennekryansHoe pesne. [IpoMbIlIEeHHbIE TPOIPAMMUPYEMBIE KOHTPOJUIEPHI.
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