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1. TeopeTnueckre OCHOBBI pa3pad0TKH BHIYMCIUTEIIBHBIX CUCTEM.

1.1. YucnenHsle METOABI PEIICHHS] HH)KEHEPHBIX 3a/1a4.

TeopeTnueckre OCHOBBI YHCIEHHBIX METOJAOB: TOYHOCTh BBIYMCIIEHUM, YCTOMYUBOCTh M€-
Toga. MeToapl penieHuss HeIMHEHHOro ypaBHEHUs. [loHATHE CKUMAIONIEro OTOOpakKeHUs M
TEOpHUSI O CXOJUMOCTH METOAA MPOCTO urepauuu. [IpsMble U UTEepaOHHBIE METOJIBI pellIe-
Hust CJIAY. UncneHHble METOAbI PEIICHUS CUCTEM HEJIMHEMHBIX YPaBHEHUH.

IToctaHoBKa 3a1a4uu MHTEPHOJSAIMU TaOmuuHOU QyHKuMH. Metonbl Jlarpanka, HeroToHa
C pa3/ciICHHbIMU U KOHEUHBIMU PAa3HOCTSMH Ui €€ peuieHus. [loctaHoBKka 3a/1aun  anmpoKcH-
Maluy TaOJUYHOM (PYHKIMH, METOJ| HAaMMEHBIIUX KBAJpaToB IJis ee peiieHusd. YucieHHoe
uHTerpupoBanue u nuddepenmuporanue. [locranoBka 3anaun Komu. Meroasl Ditnepa u PyH-
re-Kyrra 115 ee pemeHusl.

1.2. MaremaTuueckoe MOJEIUPOBaHUE.

OnpeneneHrne MaTeMaTHYECKOM MOJAEIH M MAaTeMaTHYecKoro mojaenvupoBaHus. Hasnaue-
Hue moneneit. Knmaccuduxanuss MM u ciocoObl nomyyeHusi. TOYHOCTh, aA€KBaTHOCTh U JKO-
HomuuHOCTh MM. Ilonsrtue makpomonenu. Ob6nactu agekBaTHOCTU Mojeneil. OcoOeHHOCTH
COCTaBJICHUS] MAaTEMaTHUYECKUX MOJENEH Pa3IMYHBIX 00BEKTOB aHATUTHUYECKUM, SKCIIEPUMEH-
TaJbHBIM U SKCIEPUMEHTAIBHO-aHAIUTUYECKUMHU METOAAaMU. AHAJIOTMU MEX]y MOJCUCTEMA-
MU. TONOJOrNYECKHEe U KOMIIOHEHTHBIC YPABHEHUS. DKBUBAJICHTHBIE CXEMbI OJTHOPOJIHBIX IOJ-
CUCTEM: JJIEKTPUYECKUX, MEXaHUUYECKHUX, TUIPABINYECKUX, THEBMAaTUYECKHUX, TEIUIOBBIX, Mac-
COOOMEHHBIX, XUMUKO-TeXHOJI0rn4eckux. Crioco0pl popMUpPOBAHUS MATEMATHUECKUX MOJIEIEH
CUCTEM: 000OILIEHHBIH, y3/10B0Oil. MeToIbl pelieHnsl KpaeBblIX 3a7ad. MeToa KOHEUHbIX pa3Ho-
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crei. [lorpemHocTH anmpokcuManuu. Y CTOMYMBOCTh PAa3HOCTHBIX CXEM. SIBHBIE U HESIBHBIE
Pa3HOCTHBIE CXeMbl. MeTO/] KOHEUHBIX 3JIEMEHTOB. MeTo/ CBeneHUsT K OOBIKHOBEHHBIM AU (-
(bepeHIMaIbHBIM YPaBHEHUS C TTapaMETPOM (METOT XapaKTEPUCTHK ).

1.3. Ontumusanus

Marematnyeckasi IOCTaHOBKA 3a/1ad onTUMu3anuu. Kpurepun onTUMalbHOCTH: YaCTHBIM,
aJIUTUBHBINA, MYJIbTUIIMKATUBHBINA, MAaKCUMUHHBIA. Bunbl orpannuenuii. Knaccudukanus 3a-
nad: 3a71a4v 0e3yCJIOBHOM M YCIOBHOW ONTHUMM3ALMM, OAHOMEPHON U MHOTOMEPHOM ONTHUMHU-
3alMM, 3aJa4d HEJIMHEHHOTO, JIMHEWHOIO, LEJI0YUCIEHHOIO NPOrpaMMHUPOBAHHUs, 3a1a4d OIl-
TUMaJbHOIO yrpasieHus. O01as XxapakTepUCTUKA YUCIEHHBIX METOJIOB UX pelieHnus. MeTo bl
cinycka. KoHeuHomaroBele u OeckoHewyHomarosele Metonabl. Ilopsaok meronos. Kpurtepun
okoHuyaHus noucka. OgHoMepHas ontumusanus. Heo6xoaumoe u 10CTaTOYHOE YCIOBUS ONTH-
MaJIbHOCTH. MeTo/1bl MOJIOBUHHOTO JeieHus, "'3010Tor0" ceuenus, ®udonauuu. MHOroMmepHast
ontuMuzanus. Heo6xoanmoe u J0CTaTOUHOE YCIOBUS ONTUMATBHOCTH. METOAbl HYJIEBOTO IO-
psaaka (IMOKOOpAMHATHOrO ciycka, Ilayamna, cumiuiekcHblil). Metoasl epBoro nopsijaka (rpa-
JUEHTHBIM, HAUCKOPEHILEro CIyCKa, CONpPSIKEHHBIX IpagueHToB). Meton «oBparoBy». Hemu-
HEIHOE pOorpaMMUpOBaHUE. 3aJauu ¢ OrpaHHYEHUsIMU-paBeHcTBaMu. HeoOxoaumoe u gocra-
TOYHOE YCJIOBUS ONTUMAJIBHOCTH. MeTon MHOxuTenen Jlarpanxka. 3aiauu ¢ orpaHU4CHUSIMU-
HepaBeHcTBaMU. CeanoBas Touka (pyHkuuu Jlarpanka. Meroapl pelieHns 3aad HETMHEHHOTO
IPOrpaMMUPOBAHUSA: NPsAMBIE (IPSIMOM MTOUCK C BO3BPATOM, IPOEKLUHU IPAIUEHTA), IUTPAPHBIX
(GbyHKIUH (C BHYTPEHHUMH U BHEIIHUMHU (QYHKIMUSAMU 1ITpada). Pemenne oobmieit 3agaun mMare-
MaTHUYECKOI0 MPOrpaMMUPOBAHUSI KOMOMHUPOBAHHBIM METOJAOM WITpadHbIX QyHkumid. [Ipu-
MEpbl BapHallMOHHBIX 3anad. Onpenenenue pyHkunonana. Ilpupamenue n Bapuanus QpyHK-
nuoHana. [locTaHOBKa BapuallMOHHBIX 3aJa4 (BO3MOXKHBIE KPUTEPUH, CBSI3U, OTPAHUUYECHMUS,
KpaeBble ycioBus). lIpocreidimas BapuanumoHHas 3aj1ada. YpaBHEHHs Oiiepa, Oiepa-
Ilyaccona. YacTHble cilydan WHTETPHUPYEMOCTH ypaBHEHUs Oiiepa. YHCIEHHbIE METOAbI pe-
LIEHUS] ypaBHEHUs Oinepa. MeToabl NPUCTPENKH, MPOroHKU. IIpsmble METONbI pelieHus Ba-
pUanMOHHON 3a1auu - MeToabl Putia, KaHTopoBHYa, KOHEUYHO-PAa3HOCTHBIA METOJ Jiliepa.
BapuanmonHble 3a1aun Ha yCJIOBHBIM 3KCTpeMyM. Bua ypaBHEHUN CBsI3€H - TOJIOHOMHBIE, HE-
rOJIOHOMHBIE, H3omnepuMerpuieckue. HeoOxoaumpie ycliOBUS ONTUMAIBHOCTH B 3a/Jayax Ha
YCIIOBHBIN DKCTpEMYM. MeTobI pElICHUs BapUALMOHHBIX 337ja4 Ha YCIOBHBINA DKCTPEMYM.

1.4. IckyCcCTBEHHBIN MHTEIUICKT

OCHOBHBIE TPUYHHBI, CIIOCOOBI M MOAXOABL. JKCIEepTHhIE cucTeMbl. Haznauenue, koMo-
HEHTBI, CIIOCOOBI MpecTaBieHus: 3HaHui. CrocoObl MOCTPOEHUS! IKCIEPTHBIX cucTeM. Meto-
JIOJIOTHUSI U TEXHOJIOTHSI pa3pabOTKU AKCIEPTHBIX CHUCTEM. YPOBHHM U TPYIHOCTH pa3pabOTKU
sKcrnepTHhIX cucteM. [lepcriektuBsl pasButus. [Ipeacrasienue B 9BM HedeTkux 3HaHU. MoO-
JIEJIU TIOMCKA PELLICHHM.

2. Pazpa0doTka nNporpaMMHBIX CPeACTB

2.1. OCHOBBI AITOPUTMHU3ALUH.

[ToHSATHS BBIYMCIUTENBHOTO anroputMma. D¢p¢GeKTUBHOCTH anropuTMa. CpaBHEHUE alro-
puT™MOB. Metoabl opmannzanuu anropuTMoB. [IporpamMmHbie cpeacTBa pean3aluy alropuT-
MOB. SI3bIKM POTPaMMHUPOBAHUSI.
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2.2. Onepannonnas cpega IBM. CucteMHoe mporpaMMHUpOBaHUE.

Tunel onepanMOHHBIX CUCTEeM. BUIBI MOCTyIa MOJIb30BaTENsl K pecypcaMm cucTeMbl. Pe-
XKUMBI Ucmoiab3oBanus DBM. CoBpeMeHHbIE METObI 3amuThl HHhopManuu. DakTopsl, CIO-
cOOCTBYIOIINE TOBHIICHUIO ysI3BUMOCTH HHpopManuu. OCHOBHBIE KaHAJBI MOTEpU MHGOpMa-
ruu. [lpuHnuner obecnieueHns 6€30MacHOCTH CHCTEM C UCToib30BaHueM DBM. Onepannon-
HBIE CUCTEMBI COBPEMEHHBIX BBIUUCIUTEIBHBIX KOMILIEKCOB.

2.3 IIporpaMMHBI€E CpeICTBA TEOMETPUUECKOTO MOJEIUPOBAHMS U MAILIMHHOMN IpauKH.

ba3oBble pacTpoBbI€ aNTOPUTMBI (BBIBOJI IBYMEPHBIX IPUMUTUBOB, OKHA, 3aII0JIHEHUE 00-
JaCTH, TEKCTYpbI). AJITOPUTMBI CxKaTHsl Tpadudeckux JaHHbIX. ['eomeTpuueckue 2D u 3D npe-
oOpaszoBanus. IIpoexunn TpexmMepHbIX 00beKTOB. MeToibl 3a1aHust 3D 00BbeKTOB. AITOPUTMBI
yaaJeHus] CKPBITBIX IMOBEpXHOCTeH (z-Oydep, meTton mpuopureroB, meto] Bapaoka, BSP-
JIEPEBO U T.I.). AJTOPUTMBI TIOCTPOSHUSI TCHEW B MAMMHHOW Tpaduke. Moaenn OCBEIIeHHUS.
AnroputMmsbl 3akpacku ['ypo u @onr. Peammctuueckas rpaduka (oOparHast TpaCCUpOBKaA Jyda).
[Tapamerpuueckue kpusble U noBepxHocTH (be3be u Dpmura) B mammuHo#i rpaduke. ['padu-
yeckue Gpopmatsl (BMP, PNG, GIF u JPEQG).

3. UudopManmnonHoe odecneyeHue CUCTEM

HazHaueHue 1 OCHOBHBIE KOMIIOHEHTHI 0a3 CUCTEMbI JaHHbBIX; 0030p COBPEMEHHBIX CHC-
TeM ynpasiieHus: 0azamu aaHHbIX (CYB/l); ypoBHM npeacTaBieHus 0a3 JaHHBIX; OHATUS CXe-
MBI U NTOACXEMBI; MOJIEIIN AAHHBIX; UEPAPXUYECKAsA, CETEBAs U PEIALIMOHHAs MOJEIN JaHHBIX;
CXeMa OTHOIIECHMS; SI3bIK MAHUITYJIMPOBAHMS JAHHBIMU JUIsSl PEISIUMOHHON MOJEIIH; PESLUOH-
Has anrebpa u s3Ik SQL; mpoekTrpoBaHHME PEISMOHHOM 0a3bl NaHHBIX, (PYyHKIMOHAJIbHBIE
3aBUCUMOCTH, AEKOMIIO3ULMSA OTHOLIEHUH, TPaH3UTHUBHBIE 3aBHCHUMOCTH, MPOEKTUPOBAHUE C
HCITOJIb30BAaHUEM METOJIa CYLIHOCTh — CBA3b; U3y4YeHHE 0J1HOM U3 coBpeMeHHbIX CYB/I no BbI-
0opy; co3mganue U MoAuduKanus 06a3pl JAHHBIX; MMOUCK, COPTUPOBKA, MHIEKCUPOBAHHUE Oa3bl
JTaHHBIX, cO3/1aHue (HOPM U OTUETOB; (PU3MUECKast OpraHu3alus 0a3bl JaHHBIX; XEIIMPOBAHHbIE,
MHJCKCUPOBaHHBIC (Daiiybl; 3amuTa 0a3 JaHHBIX; [IETOCTHOCTh U COXPAHHOCTh 0a3 TaHHBIX.

4. Texuuueckoe o0ecneyeHne BLIYUCIUTEIbHbIX KOMILIEKCOB

4.1 9BM u nepudepuiinpie yCTpOUCTBA.

OyHKIMOHAIbHAS U CTPYKTYpHAsi Opranu3anus npoieccopa. Opranuzaius yCTPOMCTB
BHyTpeHHeM namsitu. OCHOBHBIE cTaauu BbinonHeHus komau L{I1. Opranuzanus npepriBaHUM
B OBM. Opranu3zaius BBoJia-BbiBoAa JaHHBIX B OBM. Buneocucrtemsl 9BM. Buemnnue 3ano-
MUHaroIue ycrpoiicTBa. [loHATHS 0 MapaiebHbIX, MHOTOMAIIMHHBIX U MHOTOMPOIIECCOPHBIX
BBIYHMCIIMTEIbHBIX CHCTEMAaX.

4.2 CeTu U TeNEKOMMYHHKAIINU

MexcereBoe B3anmoaencreue. Kananel nepenaun ganueix. Meroas! nocryna. Tornonorus
JIOKaJIbHOM BBIYUCIUTENBHOM ceTH. CeTeBble MPOTOKOJbI. becrpoBoiHbIe ceTh. TeneKkoMMyHH-
kauu. CeTeBble cepBUCHL. [IpOEKTUPOBAHNE BBIYUCIUTEIBHBIX CETEH.

4.3 MuKponpoLeccopHble CPEACTBA U CUCTEMbI
Knaccudukanus MUKpOIIPOLIECCOPHBIX CPENICTB. APXUTEKTYypa MUKPOIPOLIECCOPHOU CHUC-
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tembl. IHTeiuiekTyansHoe pene. [IpoMblluieHHbIE TPOTrPAMMHUPYEMBIE KOHTPOJIJIEPHI.
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