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1. TeOpeTI/I‘lCCKI/IC OCHOBBI p33pa60TKI/I BBIYUCIINTCIBHBIX CUCTCM.

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

TeopeTnueckre OCHOBBI YHCICHHBIX METOJO0B: TOYHOCTh BBIYMCICHUN, YCTOMYUBOCTDH Me-
Toma. MeToapl peleHus: HeIMHEWHOro ypaBHeHus. lloHATHe CokKMMaromero oToOpaXeHus u
TEOpHUs O CXOAUMOCTH METOJA IPOCTOM uTepauuu. IIpsmble U UTEpallMOHHBIE METOAbI peLIe-
Husa CJIAY. YnciieHHbIE METOIBI PELIEHUSI CUCTEM HEJTMHENHBIX YPABHEHUM.

[locTaHoBKa 3a/1auyu MHTEPNOIAAIUU TabiuuHON QyHKiuU. Metons! Jlarpanka, HeroToHa
C pa3feJIeHHBIMU U KOHEYHBIMU Pa3HOCTAMMU I ee pemieHus. [loctaHoBKa 3a1aun  anmpoKcu-
Maluy TaOJIMYHONW (PYHKIMHU, METOJ HAaMMEHBIIUX KBAAPATOB I ee peueHus. YucienHoe
uHTerpupoBanue u nuddepenuuponanue. [locranoBka 3anaun Komu. Meroasl Ditnepa u PyH-
re-Kyrra 115 ee pemeHusl.

1.2. MaTemaTuyeckoe MOJEIUPOBAHHUE.

OnpeneneHne MaTeMaTUYeCKOW MOJIEIM U MaTeMaTUYecKoro MojenupoBanus. HazHaue-
Hue mojnenein. Knaccudukamus MM u crocoOsl nonydeHus. TOYHOCTb, aJIeKBaTHOCTh U JKO-
HoMuyHOCTE MM. TlonsiTue makpomoxaenu. O6macTu ajgekBaTHOCTH Mojeiei. OcoOeHHOCTH
COCTaBJICHUS MaTeMaTHYECKHX MOJICJICH Pa3IUUHbIX OOBEKTOB aHATUTUUYECKUM, SKCIICPUMECH-
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. CriocoObl (hopMUpPOBAHUSI MATEMATHYECKUX MOJIEIIeH
cucTeM: 00O0OIIECHHBIN, y37I0BOM. MeTobl pelieHust KpaeBhIX 3ajad. MeTo/l KOHEUHBIX Pa3HO-
creit. [lorpemHoCTH anmpoKCUMaluuu. Y CTOMYMBOCTh PA3HOCTHBIX CXEM. SBHBIE U HESIBHBIC
Pa3HOCTHBIE CXeMbl. MeTOJ KOHEUHBIX 3JIEMEHTOB. MeToj CBeleHUs! K OOBIKHOBEHHBIM JH(-
(hepeHIIMAIbHBIM YPABHEHUS C MMapaMeTPOM (METO]] XapaKTEPUCTHUK).
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1.3. Ontumuzanus

MatemaTuyeckas NOCTaHOBKA 3aJlay onTUMU3auu. Kputepun onTUManabHOCTH: YaCTHBIMH,
aJIUTUBHBIN, MYJbTUIUIMKATUBHBIA, MAaKCUMUHHBIA. Bupl orpannuenuii. Knaccudukanus 3a-
nad: 3a7a4u 0e3yCIOBHOM M yCIOBHOW ONTHUMH3aLMU, OJHOMEPHON U MHOTOMEPHOM ONTUMH-
3allMM, 3a/1a4d HEJIMHEHHOro, JTMHEWHOTo, IEJIOYUCICHHOI0 MPOrpaMMUpOBaHUs, 3aJlayd OIl-
TUMaJbHOTO yrpasieHus. OO1as XapakTepuCcTHKa YMCICHHBIX METOA0B UX peleHus. Metosl
cnycka. KoneuynomaroBsle u OeckoHeuHomiaroble Meronabl. [lopsnoxk metonoB. Kpurepuu
OoKOHuYaHus noucka. OgHomepHas ontTumuzaius. Heodxoanumoe U 10CTaTOYHOE yCIOBUS OINTHU-
MaJbHOCTU. MeTO/Ibl MOJIOBUHHOTO JeNeHus, "300Toro" ceuenusi, ®ubonauuu. MuoromepHas
ontumuzanusa. Heo6xoaumoe u 10CTaTOYHOE YCIOBUSL ONTUMAIBLHOCTH. MeTO bl HYJIEBOTO T0-
psaka (MOKOOpAMHATHOTO cnycka, [laysmna, cumiuiekcHelif). Meroabl nepBoro nopsijaka (rpa-
JUEHTHBIA, HAMCKOPEWIIEro Criycka, CONpsDKEHHBIX IpalueHToB). Merton «oBparos». Henn-
HelHOe MporpaMMHUpOBaHuUE. 3aJaul ¢ OrpaHUYeHUsIMHU-paBeHcTBaMu. Heo6xoaumoe u 1ocTa-
TOYHOE YCJIOBHS ONTUMaIbHOCTH. MeTon MHOxuTenel Jlarpanka. 3ajaun ¢ OrpaHM4eHUSIMU-
HepaBeHcTBaMu. CensioBas Touka QyHkuuu Jlarpanyka. MeTo/ sl pelieHus 3a/1ay HeTMHEHHOTO
MPOrpaMMUPOBAHHUS: MIpsIMbIE (IIPSIMOI TOMCK C BO3BPATOM, MPOEKIIUU IPAIUEHTA), IITPAPHBIX
GbyHKUMK (C BHYTPEHHUMH W BHEIIHMMH (QyHKUMSIMU mTpada). Pemenue obieil 3agaun mate-
MAaTUYECKOTO MPOrpaMMHUPOBaHUSI KOMOMHHUPOBAaHHBIM MeTOJIOM IITpadHbIX (yHKIui. [Ipu-
Mepbl BapualMOHHBIX 3aaad. Omnpexaenenue ¢pyHkuuonana. [lpupamienue u Bapuanus (yHK-
nuoHana. [locTaHOoBKa BapuMalMOHHBIX 3a/4au (BO3MOXKHBIE KPUTEPHUH, CBSI3M, OIPAHHYCHUS,
KpaeBble ycnoBusi). llpocrteiiinas BapuallMoHHasl 3ajada. YpaBHeHuUs Oiinepa, Oilnepa-
[lyaccona. YacTHble ciydyad MHTETPUPYEMOCTH ypaBHEHHs Dilnepa. UucieHHble METOMbBI pe-
HIeHUsl ypaBHeHUs1 Oiiepa. MeToabl MpUCTpeNnKH, TporoHku. [IpsMble METOAbI pelieHus Ba-
pUAIMOHHOW 3a7auu - MeTonbl Purtna, KanTopoBruya, KOHEYHO-PA3HOCTHBIM MeToa Jiiepa.
Bapuanmonnsie 3a1aun Ha YCIOBHBIN 3KCTpeMyM. By ypaBHeHMi cBsi3el - TOJOHOMHBIE, He-
rOJIOHOMHBIE, n3ornepumerpuueckue. HeoOxoaumpie ycinoBUs ONTHUMAJIBHOCTH B 3a/adax Ha
YCIIOBHBIN 3KCTpeMyM. MeTo/bl pellieHns] BapUallMOHHBIX 3a/1a4 HA YCIOBHBIN SKCTPEMYM.

1.4. NckycCTBEHHBIN UHTEIIEKT

OcCHOBHBIE TPUYHMHBI, CITOCOOBI M MOJAX0/Ibl. DKCIEPTHBIE cUCTeMbl. HazHaueHne, KoMIT0-
HEHTBI, CIOCOOBI TIpeacTaBieHus 3HaHUM. CrocoObl MOCTPOEHUS PKCIEPTHBIX CHUCTEM. MeTo-
JIOJIOTUSI U TEXHOJIOTHSI Pa3paOOTKH KCIEPTHHIX CUCTEM. YPOBHU U TPYAHOCTH DPa3pabOTKU
skcnepTHbIX cucteM. [lepcniektuBsl pazputus. [Ipencrapnenne B 9BM HeueTkux 3HaHuii. Mo-
JIEJIV TIOUCKA PELICHUN.

2. Pa3paboTka nporpaMMHBbIX CPeACTB

2.1. OCHOBBI AITOPUTMU3ALIHH.

[ToHATUS BBIYMCIUTEIBLHOTO alroput™ma. IPHEeKTUBHOCTh aiiroputMa. CpaBHEHHUE airo-
puTMOB. MeTonbl Gpopmanuzanuu anroputmoB. [IporpaMMHbIe cpeacTBa peanu3aluy aaropuT-
MOB. SI3BIKM IPOrpaMMHUPOBAHUS.

2.2. Onepanunonnasa cpeaa IBM. CucteMHOe IporpaMMUpPOBaHHUE.
Tunel onepallMOHHBIX CUCTEM. Buabl JOCTyIa Moiab30BaTeNsl K pecypcaMm CUCTEMBI. Pe-
XKUMBI UcTiob30BaHuss DBM. CoBpeMeHHbIE METOAbI 3allUThl UHpopMaIuu. PakTopkl, CIHO-
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COOCTBYIOIIME MOBBIIICHUIO ysI3BUMOCTH MHGopMaliuu. OCHOBHBIE KaHAJIbl MTOTEpU UHPopMa-
nuu. [Ipunnunel obecrniedeHus 6€30MaCHOCTH CUCTEM C HMcmojib3oBaHueM DBM. Omnepaiunosn-
HBIE CUCTEMbI COBPEMEHHBIX BEIYUCITUTEIBHBIX KOMIIJIEKCOB.

2.3 IlporpamMMHBIE CpECTBA TEOMETPUIECKOTO MOCIMPOBAHUS U MAIIMHHON rpaduKy.

ba3oBbie pacTpoBbIe aNTOpPUTMEI (BBIBOJ] JBYMEPHBIX MPUMHUTHBOB, OKHA, 3aMIOJHEHUE 00-
JaCTH, TEKCTYPhI). ANITOPUTMEI CxKaThs Tpadudeckux nanHbixX. ['eometpudeckue 2D u 3D mpe-
oOpa3zoBanus. [Ipoekiuu TpeXxMepHBIX 00BEKTOB. MeTob! 3a1anus 3D 00beKTOB. ANTOPUTMBI
yIAJIeHUS CKpPBITBIX MOBEepXHOCTeH (z-Oydep, mMeron mpuopureToB, Meron Baphoka, BSP-
JepeBO W T.I.). ANTOPUTMBI MMOCTPOCHUS TE€HEH B MAamIMHHOW Tpaduke. Moaenu OCBEIICHHUS.
AnroputMmsl 3akpacku ['ypo u ®@onr. Peanuctuueckas rpaduka (oOpaTtHasi TpacCUpPOBKa Jiyda).
[TapameTrpuueckue kpuBbie u nmoBepxHocTH (be3be m DpmuTta) B MamuHHON rpaduke. I'padu-
yeckue popmatsl (BMP, PNG, GIF u JPEQG).

3. UudopmaunonHoe odecnevyeHne CuCTemM

Ha3znayeHnue 1 OCHOBHbIE KOMIIOHEHTHI 0a3 CHCTEMBbI JaHHBIX; 0030p COBPEMEHHBIX CHC-
TeM ynpasieHus 6azamu nanHbix (CYBJ]); ypoBHM nipeacTaBieHus 0a3 TaHHBIX; MOHSATHUS CXe-
MbI U TIOACXEMBbI; MOJIEJIN JAHHBIX; UEpAPXUUECKAs, CETEBAsA U PESALIMOHHASA MOJEIN TaHHBIX;
CXeMa OTHOILICHUS; A3bIK MAHUIYJIMPOBAHUS JAHHBIMU ISl PEISIMUOHHOM MOJENU; PEISLIMOH-
Hasg anrebpa u s3pik  SQL; mpoekTupoBaHue pesIUOHHON 0a3bl aHHBIX, (DYHKIIMOHAJIBLHbBIC
3aBUCUMOCTH, JEKOMIIO3ULMS OTHOILICHWW, TPAH3UTUBHBIC 3aBUCUMOCTH, ITPOCKTUPOBAHUE C
KCMOJIb30BAHUEM METO/ia CYIIHOCTh — CBS3b; U3yUEHUE OJHOM U3 coBpeMeHHbIX CYB]] 1o BhI-
Oopy; co3nanue u Moaudukamnus 0a3bl JaHHBIX; MOUCK, COPTUPOBKA, WHIEKCUPOBaHUE 0a3bl
TAHHBIX, co37anue GOpM U OTUETOB; U3UUYECKash OpraHu3anus 0a3bl JaHHBIX; XCIIUPOBAHHBIC,
WHJEKCUPOBaHHbIE (haiiibl; 3ammuTa 6a3 JaHHBIX; [IEJIOCTHOCTh U COXPAaHHOCTh 0a3 TaHHBIX.

4. Texuuueckoe odecrneyeHHe BLIYUCINTETbHBIX KOMILJIEKCOB

4.1 OBM wu nepudepuiinbie ycTpoiicTBa.

OyHKIIMOHAJIbHAS U CTPYKTYypHas opraHu3aius npoueccopa. Opranusanus yCTpOUCTB
BHYTpeHHEeW naMaTu. OCHOBHBIE cTaanu BbinojHeHUs koMaua L{I1. Opranuzaiusa npepbiBaHUA
B OBM. Opranu3zainus BBoJa-BbiBoAa AaHHBIX B OBM. Buneocuctemsr 9BM. Baeninue 3ano-
MUHAKIKE ycTporcTBa. [IOHATHS 0 apanienbHbIX, MHOTOMAIIMHHBIX 1 MHOTOIIPOLIECCOPHBIX
BBIUMCIIUTEIBHBIX CUCTEMAaX.

4.2 CeT ¥ TENEKOMMYHUKAIIUU

MexcereBoe B3auMojeiicTeue. Kananel nepenaun nanHeix. Metobsl qoctyna. Tomomorus
JIOKaJbHOW BRIYMCIUTENBHOU ceTh. CeTeBbie MPOTOKOJbI. bectipoBoiHbie ceTH. TeaeKoOMMYHH-
karuu. CeteBbie cepBUCHI. [IpoeKkTHpPOBaHNUE BHIUUCIUTEIBHBIX CETEH.

4.3 MuKponpoLeCCOPHBIE CPEACTBA U CUCTEMBI
Knaccuduxaiys MUKpOTIPOLIECCOPHBIX CPEICTB. APXUTEKTypa MUKPOTIPOILIECCOPHON CHC-
tembl. IHTennekTyanbHoe pese. [IpoMbliieHHbIe TPOrpaMMHUpPYEeMble KOHTPOJIIECPHI.
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