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1. TeopeTnueckre OCHOBHI pa3pad0TKH BHIYMCIUTEIBHBIX CUCTEM.

1.1. YucneHnHsle METOABI PELICHHS] HH)KEHEPHBIX 3a/1a4.

TeopeTnueckre OCHOBBI YHCICHHBIX METOJO0B: TOYHOCTh BBIYMCIIEHUMN, YCTOWYHNBOCTh ME-
ToAa. MeTolibl pellleHrs HEeNMHEHMHOro ypaBHEeHMs. [IoHSTHE CKUMAaIOIIEro OTOOpa)KeHUS U
TEOpUSL O CXOOUMOCTH METOJA MPOCTOM urepauuu. [Ipsmble 1 UTepallMOHHBIE METOBI pelle-
Hust CJIAY. UucneHHble METOIbI PEIIEHUS] CUCTEM HEJIMHEHHBIX YPABHEHUM.

[ToctaHoBKa 3agauu UHTEPHOJAIMU TaOuuHOU QyHKuMH. Metonbl Jlarpanka, HeroToHa
C pa3/ciICHHbIMU U KOHEUHBIMU PAa3HOCTSMH Ui €€ peuieHus. [loctanoBKka 3a/1aun  anmpoKCcH-
Maluu TaObJWYHOM (PYHKUMH, METOJ HAaUMEHBIIUX KBaJpaToB Juid ee pemeHus. YucienHoe
uHTerpupoBanue u quddepenuuponanue. [loctanoska 3anaun Komu. Metonsr Oitnepa u Pyn-
re-Kyrra ju1s ee pemeHusl.

1.2. MaremaTudeckoe MOJEIUPOBaHUE.

OnpeneneHne MaTeEMaTHYECKOM MOJAEIH M MAaTeMAaTHYeCKoro MojaenupoBaHus. Hasznaue-
Hue moneneit. Knmaccuduxamuss MM u ciocoObl nomyyeHusi. TOYHOCTh, a€KBaTHOCTh U JKO-
HoMuuHOCTh MM. IloHATne Makpomonenu. Ob6nactu agekBaTHOCTH Mojeieil. OcoOeHHOCTH
COCTaBJICHUS] MAaTEMATHUUECKUX MOJEJEH Pa3IMYHBIX OOBEKTOB aHAJUTHUUYECKUM, dKCIIEPUMEH-
TaJbHBIM MU JKCIIEPUMEHTAIBHO-aHAIUTUYECKUMHU METOJAaMU. AHAJIOIMU MEXIYy IMOJACUCTEMA-
MHU. TONOJIOTHYECKUE U KOMIIOHEHTHBIE YPaBHEHUS. DKBUBAJICHTHBIE CXEMBI OJTHOPOJHBIX ITO-
CUCTEM: JJIIEKTPUYECKUX, MEXAaHUUYECKHUX, TUIPABINYECKIX, THEBMAaTUYECKHUX, TEIUIOBBIX, Mac-
COOOMEHHBIX, XUMUKO-TeXHOJI0rn4eckux. Crioco0pl pOopMUpPOBAHUS MATEMATHUECKUX MOJIETIEH
CUCTEeM: 0000IIEHHBIH, y3710B0il. MeToIbl pelieHns: KpaeBbIX 3a7ady. MeToJ KOHEYHBIX pa3Ho-
crei. [lorpemHOCTH anmpoKCcUMaluu. Y CTOMYMBOCTh PAa3HOCTHBIX CXEM. SIBHBIE M HESIBHBIE
pPa3HOCTHBIE CXEMbl. MeTO/] KOHEUHBIX 3JIeMEHTOB. MeTo/ cBeleHUsI K OOBIKHOBEHHBIM TU(-
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(bepeHImaIbHBIM YPaBHEHUS C TapaMeTPOM (METOT XapaKTEPUCTHK ).

1.3. Ontumuzanus

MaremaTnyeckas MOCTaHOBKA 3a7a4 ONTUMM3alnu. Kputepun onTUMaabHOCTH: YaCTHBIM,
aJAIUTUBHBIA, MYJIbTUIUIMKATUBHBIN, MakCUMUHHBIA. Bunel orpannuenuid. Knaccudukanus
3ajay: 3a7aud O€3yCIOBHOM W YCJIOBHOM ONTHUMH3AlMH, OJHOMEPHOW M MHOTOMEPHOMU
ONTUMHU3ALMH, 33JaYd HEJIMHEHMHOTO, JMHEWHOro, UEJOYHMCICHHOTO MPOrpaAMMUPOBAHUS,
3a/layd  ONTUMAaJbHOro ympasieHus. OOImas XapaKTepuCTUKa YHUCICHHBIX METOJIOB HX
pemienusi. Metonbel crnycka. KoHewHoinaroBble M OeckoHeYHoIIaroBbie MeTojbl. [lopsaok
metonoB. Kpurepuum okoHuanuss mnoucka. OnpHomepHas ontumuzauusa. Heobxoaumoe u
JOCTATOYHOE YCJIOBHUS ONTUMAJIbHOCTA. METObI MOJOBUHHOIO JEJIEHHUS, "30J0TOr0" CeueHus,
®ubonauun. MmuoromepHass ontumusanus. HeobxonuMoe W IOCTaTOYHOE — YCIIOBUS
ONTHUMAJIBHOCTA. MeTonbl HyJeBOro mnopsjaka (ImoKoopAWMHATHOro cmycka, Ilaysmia,
CUMIUICKCHBIN). MeTonbl mnepBOoro mnopsiaka (TpaJUeHTHBIM, HAUCKOPEHIIEro CIycka,
CONPSIKEHHBIX TpagueHToB). Metoa «oBparoB». HenuHeitHoe mporpaMMupoBaHUE. 3a/1aud ¢
OrpaHHYeHUsIMU-paBeHCTBaMU. HeoOxonnMoe W TOCTaTOYHOE YCIOBUSL ONTHUMAIBHOCTH.
Meron mHoxuTeneil Jlarpanxka. 3agaun ¢ orpaHMYeHUsIMH-HepaBeHcTBaMu. CelyioBasi ToOUka
¢bynkuun Jlarpamka. Meroabl pemieHus 3ajlad HEJIMHEHMHOro MpOorpaMMHUpPOBAHUS: TPSIMbIC
(IpsiMO¥ TIOMCK € BO3BPATOM, MPOEKIIMU I'paareHTa), mTpadHbIX GYHKIUN (C BHYTPEHHUMHU U
BHeMHUMHU  GyHKOUsMH  mTpada). Pemenue  oOmied  3agauym MaTEMaTHYECKOTO
OPOrpaMMHUPOBAHKS  KOMOMHHPOBAHHBIM  MeToAOM  mTpadHbix  GyHKuuid. [Ipumepst
BapualMOHHBIX 3a1a4. Onpenenenue ¢pyHkuuronana. [Ipupamienre u Bapuanus GyHKIHOHAIA.
[TocTaHoBKa BapHallMOHHBIX 3a/1ay (BO3MOKHbIE KPUTEPHUH, CBA3U, OTPAHUYECHUS, KpPAEBbIC
ycioBusi). Ilpocteitimas BapuanvoHHass 3aaada. YpaBHeHus Oinepa, Ouiepa-Ilyaccona.
YacTHble cilydyan HWHTEIPUPYEMOCTH YpaBHEHUsA Oinepa. YUMCIEHHbIE METOIbl PEIICHHUS
ypaBHeHus1 Oinepa. Meroabsl NPUCTPENKH, NTPOroHKU. I[IpsMble MeToAbl pEIIeHUS
BAapUALMOHHON 3anaun - Meroasl Putia, KanTopoBrya, KOHEYHO-PA3HOCTHBIA METOJ Dujepa.
BapuanuonHnble 3a1adyd Ha YCJIOBHBIM JKCTpeMyM. Bua ypaBHEHHI CBSI3€H - TOJOHOMHBIE,
HETOJIOHOMHBIE, n3onepumeTpudeckue. Heo6xoaumele ycinoBrs ONTUMANBbHOCTH B 3aja4yax Ha
YCJIOBHBIN SKCTpeMYM. METOIbI pelIeHUs] BAPUALIMOHHBIX 33/1a4 HA YCIOBHBIN DKCTPEMYM.

1.4. UckycCTBEHHBIN MHTEIUICKT

OCHOBHBIE TPUYHHBI, CIIOCOOBI M MOAXOAbL. JKCIEepTHhIE cucTeMbl. Haznauenue, KoMro-
HEHTBI, CIIOCOOBI MpeacTaBieHus: 3HaHui. CrocoObl MOCTPOEHUS! SKCIEPTHBIX cucTeM. Meto-
JIOJIOTHUSI U TEXHOJIOTHSI pa3pabOTKU AKCIEPTHBIX CHUCTEM. YPOBHHM U TPYIHOCTH pa3pabOTKu
sKkcrnepTHhIX cucteMm. [lepcniektuBsl pasButus. [Ipeacrasienue B 9BM HedeTkux 3HaHU. MoO-
JIEJIA TIOMCKA PEIICHUM.

2. Pazpa0oTka mporpaMMHBIX CPeACTB
2.1. OCHOBBI AITOPUTMHU3ALUH.
[ToHSATHS BBIYMCIUTENBHOTO anroputMma. D¢P(GeKTUBHOCTh anropuTMma. CpaBHEHHE alro-
puTMOB. Metoabl popmanuzannu anroputMoB. [IporpaMmHbie cpecTBa peaan3alui alropuT-

MOB. SI3BIKM MPOrpPaMMHPOBAHUS.

2.2. OnepanmonHas cpega IBM. CucteMHOe mporpaMMUpOBaHUE.
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Tunel onepanmMOHHBIX CUCTeM. BUIBI MOCTyIa MOJIb30BATENsl K pecypcaM CHCTeMbl. Pe-
KUMBI ucmoiab3oBanuss DBM. CoBpeMeHHbIE METObI 3amuThl HHGopManuu. DakTopsl, CIO-
cOOCTBYIOIINE TOBBIICHUIO ys3BUMOCTH WHpopManuu. OCHOBHBIE KaHAIBI MOTEPU MHGMOpMa-
. [Ipuanumel obecniedeHns: 0€30MacCHOCTH CHCTEM C Hcmob3oBaHnueM DBM. Omneparmon-
HBIC CHCTEMBI COBPEMECHHBIX BBIYUCIUTEIBLHBIX KOMILJIEKCOB.

2.3 IIporpaMMHBIE CpeICTBA TEOMETPUUECKOTO MOJEIUPOBAHMS U MAILIMHHOMN IpauKH.

ba3oBble pacTpoBbI€ aNTOPUTMBI (BBIBOJI IBYMEPHBIX IPUMUTUBOB, OKHA, 3alI0OJIHEHUE 00-
JaCTH, TEKCTYpbI). AJITOPUTMBI CKaTHsl Tpadudeckux JaHHbIX. ['eomeTpuueckue 2D u 3D npe-
oOpaszoBanus. [Ipoexunn TpexmMepHbIX 00beKTOB. MeTo bl 3aaHus 3D 00BbEKTOB. AITOpUTMBI
yIaJIeHHUsl CKPBITBIX MOBEpXHOCTEN (z-Oydep, mMeron mnpuopureToB, Meron Baphnoka, BSP-
JepeBO U T.I.). ANTOPUTMBI TIOCTPOEHUSI TeHEH B MalIMHHOW rpaduxe. Monenn ocBelieHusl.
AnroputMmsbl 3akpacku ['ypo u @onr. Peanmmctuueckas rpaduka (oOparHast TpaCCUpOBKaA JTyda).
[Tapamerpuueckue kpusble U noBepxHocTH (be3be u Dpmura) B mammuHo#i rpaduke. ['padu-
yeckue gpopmatsl (BMP, PNG, GIF u JPEQG).

3. UudopmannoHHoe odecnieueHne CUCTEM

HaznaueHue 1 OCHOBHbIE KOMIIOHEHTHI 0a3 CUCTEMbI JaHHBIX; 0030p COBPEMEHHBIX CHC-
TeM ynpasiieHus: 0azamu aaHHbIX (CYB/l); ypoBHM npeacTaBieHus 0a3 AaHHBIX; IOHATUS CXe-
MBI U NTOACXEMBI; MOJIEIIN JAHHBIX; UEPAPXUYECKAs, CETEBAs U PEIALIMOHHAs MOJEIN JAaHHBIX;
CXeMa OTHOIIECHMS; S3bIK MAHMITYJIMPOBAHMS JTAHHBIMU JUIsSl PEISIUUOHHOW MOJEIIH; PESLUOH-
Has anredpa u s3Ik SQL; mpoekTrpoBaHME PEISLUMOHHON 0a3bl NaHHBIX, (PYHKIMOHAJIbHbIE
3aBUCUMOCTH, ACKOMIIO3ULMASA OTHOLIECHUM, TPaH3UTHUBHBIC 3aBHUCHUMOCTH, NPOEKTUPOBAHUE C
HCIIOJIb30BAHUEM METOJIa CYLIHOCTh — CBA3b; U3y4YeHHE 0JHOM U3 coBpeMeHHbIX CYB/I no BbI-
0opy; co3manue U mMoaudukanus 06a3pl JAHHBIX; MMOMCK, COPTUPOBKA, MHIEKCUPOBAHHUE Oa3bl
TaHHBIX, cO3/1aHue (POPM U OTUETOB; (PU3MUECKasi OpraHu3aIus 0a3bl JaHHBIX; XEIIMPOBAHHbIE,
MHCKCUPOBaHHBIC (haiiybl; 3amuTa 0a3 JaHHBIX; [IETOCTHOCTh U COXPAHHOCTh 0a3 TaHHBIX.

4. Texuuueckoe o0ecneyeHne BLIYHCIUTEIbHBIX KOMILIEKCOB

4.1 9BM u nepudepuiinpie yCTpOUCTBA.

OyHKIMOHAIbHAS U CTPYKTYpHAsi OpraHu3anus npoieccopa. Opranuzaius yCTPOUCTB
BHyTpeHHEeU nmamsatu. OCHOBHBIE cTaauu BbinonHeHus koman L{I1. Opranuzanus npepsIiBaHUM
B OBM. Opranu3zaius BBoJa-BeiBoAa JaHHBIX B OBM. Buneocucrtemsl 9BM. Buemnnue 3ano-
MUHaIOIIMEe yCTporcTBa. [ToHATHS O MapaieibHbIX, MHOTOMAIITMHHBIX M MHOTOIIPOIIECCOPHBIX
BBIYHCIIUTEIBHBIX CUCTEMAX.

4.2 CeTu ¥ TENEKOMMYHHKAIINU

MexcereBoe B3anmoaencrsue. Kananel nepenaun qanueix. Meroas! nocryna. Toronorus
JIOKaJIbHOM BBIYUCIUTENBHOM ceTH. CeTeBble MPOTOKOJIbI. becrpoBoiHbIe ceTu. TeaeKkoMMyHH-
kauu. CeTeBble cepBUCHL. [IpOEKTUPOBAHNE BBIYMCIUTEIBHBIX CETEH.

4.3 MukponpoLeccopHble CPEACTBA U CUCTEMbI
Knaccudukanus MUKpOIIPOLIECCOPHBIX CPENICTB. APXUTEKTYypa MUKPOIPOLIECCOPHOU CHUC-
TeMbl. MHTemekryansHoe pese. [[pombllieHHbIe TPOrpaMMUPyeMble KOHTPOJLIEPHI.
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