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1. BBEJEHUE

[IporpaMMa BCTYNHMTENbHBIX HWCHBITAHUN NpeJHA3HAYeHA [UIS JIMI, HKEJIAIOIIUX
noctynuth B marucrparypy ®I'bOY BIIO «PXTY um. .M. MenneneeBa» 1o HamnpaBiICHUIO
noarotoBku 09.04.02 — «ubopmManmoHHBIE CHCTEMBI M TEXHOJOTUM» (MarucTepckas
nporpamma «VICKyCCTBEHHBIH UHTEIIEKT).

[Iporpamma pazpabotana B coorBeTcTBUU ¢ [lopsakoM opraHu3anuu ¥ OCYIIECTBICHUS
00pa30oBaTeNbHON JIEATEIILHOCTH 10 00pa30BaTEIbHBIM MPOTrPaMMaM BBICIIET0 0Opa3oBaHUs —
mporpaMmMaM MaructpaTypbl 1o HampapieHuto moarotoBku 09.04.02 — HMudopmanuoHHbIe
CUCTEMBI U TEXHOJIOTUH, YTBEPKICHHBIM MpHKa3oM MuHUCTepcTBa 00pa3oBanus U Hayku P ot
30 oxtsa0pst 2014 r. Ne1402.

[IporpamMma pekOMEHIyeTCss JJisi TOATOTOBKM K BCTYHNHUTEIBHBIM HCIBITAHUSIM
CHEIHUAIMCTOB U 0aKajJaBpOB KJIACCMUYECKUX YHHBEPCUTETOB, TEXHOJIOTMUECKUX M TEXHUYECKUX
BYy30B, a TaKXe WHCTUTYTOB PoccHiickol akageMuu HayK, BEAYIIUX O0O0pa3oBaTEIbHYIO
JEeSITeNIbBHOCTh, B OCHOBHBIX 00pa30BaTeIbHBIX MporpamMmax, MOArOTOBKH KOTOPBIX COAEPIKATCs
JTUCITUTUIMHBI, pabodre MporpaMMbl KOTOPHIX aHAJIOTHYHBI, TI0 HAUMEHOBAHHIO U OCHOBHOMY
COJICpP)KaHWIO0, paboYuM  TMporpamMma  TEPEUYUCIICHHBIX HIDKE  YYeOHBIX  JIUCIUTUIHH,
npenoaaBaeMbix B PXTY um. JI.1. Menpneneena.

Copepxanme mporpamMmbl 0azupyercss Ha 0a30BBIX TUCHHUIUIMHAX MPOPECCHOHATBHOTO
nukina B cooTBeTcTBUM ¢ PI'OC-3 mo nHampaBienuto «MHpopmanroHHBIE CHUCTEMBI U
TexHoJIoruu», npenogasaemsix B PXTY nm. /.. Menneneena:

HNudopmatuka

NudopmannoHHbIe TEXHOJIOTUN

basp1 maHHBIX

MeTo/1bI BEIYHCITUTEIIEHON MAaTEMAaTUKH U TIAaKEThI MTPUKJIAIHBIX TPOrpaMM
SA3b1k mporpamMmmupoBanus C++

MeTo/ 16l HCKYCCTBEHHOTO MHTEIICKTA

DBOJIOIMOHHBIE METO/IBI M aJITOPUTMBI ONITUMU3ALIUU

Hacrosimass mporpamMma BKIIFOYaeT IMEPEYCHb TeM, KOTOpPbIE HEOOXOAMMO 3HATh JUIS
MOCTYIJIEHUSI B MarucTparypy MO JaHHOMY HAaMpaBiICHHUIO MOJTOTOBKH, a TakKKe IepeueHb
BOIIPOCOB K BCTYIUTEIbHBIM HCIBITAHUSAM U TIEPEUCHb PEKOMEHJIYEMOW OCHOBHOW U
JOTIOTHUTETIFHOU JIUTEepaTyphl IO HAMIPABJICHUIO.

Noook~whPE



2. COAEPKAHUE ITPOI'PAMMBbI

2.1. MupopmaTnka

1. OcHOBHBIE XapaKTEPUCTUKH, 00J1aCTH TpuMeHeHHsI DBM pa3/inyHbIX KJ1acCoB.

OyHKIMOHANBHAS M CTPYKTYpPHas OpraHu3alus Mpoleccopa; OpraHu3alus HamsTd
OBM. OcHOBHBIE CTaJu{ BBIIIOJIHEHUS KOMaH/bl; OpraHu3auus npepbiBaHuii B OBM.
Opranu3anus BBOJA-BbIBOJA; Nepu(epuilHble YCTPONCTBA; apXUTEKTYpHblE OCOOEHHOCTH
oprauzanuu OBM pa3inuuHbIX KJIacCOB; MapajljiesibHble cUcTeMBbI. [IoHATHE O MHOTOMAIIMHHBIX
U MHOIOIPOLECCOPHBIX  BBIUUCIUTENBHBIX CHCTEMAax; MAaTpUYHblE M  acCOLMATUBHBIC
BBIUMCJIUTEIbHBIE CETH; KOHBEWEpPHBbIE M IIOTOKOBBIE BBIUMCIMTEIbHBIE CETH; ceTH DBM;
UH(POPMALMOHHO-BBIUYNCIIUTEIIbHBIE CUCTEMBI U CETH

2. CTpykTypa mpoleccopa.

Peructppl o00miero Ha3HaueHWs,, PETUCTPbl CEIMEHTOB, PETUCTPBl COCTOSIHUS U
ynpasieHus. Peructp ¢uaroB. YpoBeHb MUKPOAPXUTEKTYpPbI: CTEK W KAII; MOJAETH HaMsTH;
aapecauus namatd. O030p ypoBHS apXMTEKTypbl Habopa KomaHj mpoueccopa. IIpeackasanue
NpaBWIBHOTO ajpeca nepexoaa. CrocoOsl mpeacTaBiaeHus U popmathl JaHHBIX DBM: nBonuHas
apudMeTHKa, UCIOIb30BAHUE IECTHAALATEPUYHON apUPMETUKH.

3. KonupoBanue undopmanuu. Wubopmanus: ee BUABI U CIIOCOOBI IPEICTABICHHUS.
KonupoBanue mnpopmanuu. Cucremsl cHMCICHUs. AJITOPUTMBI MEepexojia U3 OJHOW CHCTEMbI
cuMcieHus B Ipyryro. MamuHHas apupMeTnka (MaHTrucca v nopsiiok). KonmuuectsenHas olieHka
uHpopmanuu. Ypasuenue lllenHona.

4. Xpanenue u 3amuThl uHGopMmanuu. DaiinoBble cUCTEMBbI, (Dailibl, JECKPUITOPHI.
XpaHeHue, apxXuBaTOPbl U CPeACTBa 3alIUThl HHGopMauuu. [IpuemMbl aHTUBUPYCHOH 3alLlUTHI.

2.2. UudopManinoHHbIe TEXHOJIOTHH

1. Cpenpl nporpammupoBanus. [TpuHLKIbI 0TIagku Koja nporpaMmbl. CUHTaKCHC sI3bIKa
nporpamMupoBanus. CrnpaBouHass cucrema. ba3oBble Tumbl JaHHBIX. OCHOBBI paboOThl ¢
YUCJIOBBIMH U CTPOKOBBIMH THUIIaMU JaHHBIX. POpMaTUPOBaHUE CTPOK.

2. CtpykTypa  KOoja  mporpammbl.  BcTpoenHble — omeparopel M (QYHKLHH.
[Tonb30Barenbckue QYHKIMM W OCHOBBI (PYHKIIMOHAJIBHOIO IporpaMMupoBaHusi. Dailibl.
[TepexBat ommooK.

2.3. Ba3bl 1aHHBIX

1.0cHoBHbIe onpeneneHus. banku, 6a3bl TaHHBIX: KIaCCU(PUKALIHS, ApXUTEKTYpa, COCTAB.

Wudopmanus, nanHele u 3HaHus. Cucrembl 00pabOTKM AaHHBIX. TpaaulMOHHBIE
¢aiinoBble cuctembl. baza 1aHHBIX U cucTeMa ynpasieHus 6a3zamu JaHHbIX — CYB/l. ®dynkiun
CVYB/J. banku pannbix. CoctaB OaHka JaHHBIX. COBOKYHMHOCTh CpEACTB OAaHKOB JaHHBIX.
Knaccudpukanus OaHkoB naHHbIX. Poib OaHKOB [JaHHBIX B MH(GOPMAIMOHHBIX CHCTEMaXx.
TpexypoBHeBast apXUTEKTypa: BHEIIHUH, KOHIENTYaJIbHbI BHYTPEHHUIN YPOBHU OaHKa JTaHHBIX.
TpeboBanus k OaHKaM JaHHBIX U MOKa3aTeau 3(PPEeKTUBHOCTH.

2. IlnanupoBanue, NPOEKTUPOBAHUE U aIMUHUCTPUPOBAHUE 0a3bl TaHHBIX.

Otanbl JKU3HEHHOTO LHUKJIA W MpOeKTHpoBaHMS 0a3bl JaHHbIX. [IpoexkTupoBaHue
npuioxenus. Beibop CYBJl. AnMuHUCTpHpOBaHHE J@HHBIX. AJMUHHCTPUpOBaHUE Oa3bl
JTAHHBIX.

3. Mozenu JaHHBIX U IPOEKTUPOBaHKE 0a3 TaHHBIX.

[Tonsitue monenu aaHHbIX. OOBEKTHBIE MOJENM JAHHBIX: MOJENb THMA «CYIIHOCTh —
CBSI3b», CEMaHTUYeCKas MoJeNb, (YHKIMOHANbHAs MOJAETb, OOBEKTHO-OPUEHTHPOBAHHAS
Mojieb. MoJiesii Ha OCHOBE 3allicei: ceTeBasi U uepapxudeckas MOJIeIN JAHHbBIX, PEIsSIIUOHHAs
Mozenb JdaHHbIX. KoHnenryaibHoe MoaenupoBaHue. Pusnueckue MOJEIM  JIaHHBIX.
Pensuimonnass mMozenb naHHbIX. OCHOBBI PENSIIIMOHHOW anreOphl. PenmsnmoHHOE MCYHCIICHHE.
Hcuucnenue otHomeHuil. OCHOBHbIE OMepalMy HajJ OTHOIIEHUSAMM: OOBbeIWHEHHE, Pa3HOCTb,
JIEKapTOBO MPOM3BENECHUE, TPOEKIIHS U CEIEKIIHS.



4. Metoponorust IpOeKTUPOBAHUS PENISLIMOHHBIX 0a3 JaHHBIX.

[TpoexkTupoBanue CTPYKTypbl 0a3 naHHbIX. [lomXOmbl «OT TPEIMETHOW O0O0acCTHU» U «OT
3anpoca». MHdonoruueckoe wmojaenupoBaHue. Jlatamoruueckas Mojenb 0as3bl  JIaHHBIX.
Omnpenenenne cocraBa uHpopmannoHHon 6a3el 1 BeIOOp CYBJl. Hopmanusanus OTHOIICHHIA.
OyHKIMOHANbHAA 3aBUCHUMOCTh JAaHHBIX. AHOMaJIUU MOAM(MUKALIUHN JaHHBIX. J{eKOMITO3UIMS
otHomeHuid. HopmasnbHbie popMsl.

5. dusnueckas opraHu3anys JaHHBIX.

@aiinoBble CTPYKTYpPHI AJIs XpaHeHus: uH(opMaru B 6a3ax gaHHbIX. HAEKCHBIE (hailiibl.
WuBepTupoBaHHble CIUCKU. becdaiiioBas opraHu3anus XpaHEHMsl JaHHbIX. OKCTEHTBl U
cTpanunbl. butoBbie crpanunbl. Ctpykrypa xpaneHus ganneix B CYBJ[ Oracle u MS SQL
Server.

6. YrpaBienue JaHHBIME B 0a3ax JaHHBIX

BBenenne B s3bIku ynpaBiieHus nTaHHbIMU. BBenenue B sa3bik QBE. BBenenue B si3bIk
SQL. Haznauenue, ucropus u cranaaptsl s3pika SQL. 3anucs SQL-onepaTopos.

S3pik ompeneneHus JaHHbIX. Mpentuduxaropel s3pika. Tumnbel naHHbIX. OCHOBHBIE
onepaTtopsl si3pika DDL. SI3bpIk MaHumnynupoBaHus JaHHBIMU. OCHOBHBIE OIEpPATOPHI SI3bIKA
DML. Ilpoctsie 3anmpocsl. CopTUpOBKa pe3ynbTaToB. Beruncnsemsie pyHKIuu. ['pynnupoBanue
pesynbTatoB. Ilogzanpocsl. MHorotabmmuHble 3ampockl. KoMOMHUpOBaHUE pPE3yNbTHPYIOIIUX
tabmui. M3mMeHnenue cogepxumoro 6a3el JaHHbIX. [IpencraBienus.

7. ObecrieueHune 1IETOCTHOCTH JTAHHBIX.

ObGs3arenbHble  gaHHble. OrpaHuyeHus M JOMEHOB. LlenocTHOCTH cymiHOCTEH.
CcpbulouHas 1enocTHOCTh. Micnonp3oBanue TpaH3akiuil. TpUrrepbl U XpaHUMbIE TPOLEAYPBHI.

8. AIMUHHCTpUpOBaHUE 0a3 JaHHBIX.

Huunamuueckuit  SQL, ynpasnenune goctynoMm. Buenpenne SQL-omepatopoB B
IpUKIagHple nporpammbl. OcHOBHbIE KoHUenuuu auHamuueckoro SQL. JIunamuueckue
Kypcopsl. [IpenocraBinenue npuBUIETHN TOJIb30BATEISAM.

9. IlepcieKTUBHbIE HAIIPABJIECHUS PA3BUTUS CUCTEM 00pabOTKH TaHHbIX.

00630p coBpemenHbix CYB/l. Xpauunuma nanusix 1 OLAP-texHonorus. ApxuTexTypa,
TEXHOJIOTUM M MHCTPYMEHTHl XpAaHWIMI] JaHHBIX. AHanuTH4eckas o0paboTKa JaHHBIX.
Muoromepnass OLAP-texnonorus. Burpunsl nanHbiX. PacnpeneneHnHble, 0OBEKTHBIE,
o0bexkTHO-pensauuonnble CYBJl. Oynkiuu u apxutektypa pacnpeaeneHHbx CYBJl. OcHoBHBIE
KOHIENINH 00bEKTHO-OPUEHTHPOBAHHOTO Moaxo01a. O030p 00bekTHO-pensiuuoHHbIX CYB/I.

2.4. MeTo/1bl BBIYMCJIUTEIbHOI MaTeMAaTHKH M NAKeThl NPUKJIATHBIX IPOrpaMM

1. OcHOBHbBIE TOHATHS M ONPEAETICHUS BBIYMCIUTEIBHON MaTeMaTuku. UYuciIeHHbIe
METO/IbI PEIICHNS] YPABHEHUI U CHCTEM YPABHEHUM.

Iemn wn 3amaum aucuuniauHbl. Knaccewl 3agad, pellaeMbIX YHCIEHHBIMM METOJAMHU.
OcHOBHbIE TOHSATHS, ONpeNeseHUs, TepMHUHONOTHs. [loHATHS OmWMOKM M TOYHOCTH. Buasl
omn6Ook. MtepanuonHsie BbuucieHus. CXOAMMOCTh MUTEPALMOHHBIX BbIUMCIEHUN. YucneHHoe
pelleHre HEeNMHEWHBIX anredpandyeckux ypaBHeHUU. Mertoasl pemeHus. OtaeneHue KOpHeH
rpa¢pu4ecKUMU MeToJlaMHu. YTOYHEeHue KopHel. MHTepBanbHbIe MeTO/bl. MeTo/bl KOpPPEKIUH
npuOmKeHns. MeToJl MOJIOBUHHOTO JiejeHHs. MeTon NMponopuHOHaNbHBIX 4YacTeil. YcnoBus
OKOHYAaHMUS BBIYUCICHUN HMHTEpPBAIBHBIMU MeTogaMu. IIpenmymecTtsa W HEIOCTaTKU
WHTEpPBAJIBHBIX METOJOB. MeToa MpocThiX wuTepanuid. [[ocTaTouHOE YCIOBHE CXOJIUMOCTH
pelIeHUsT METOJOM  IPOCThIX  Hrepauui. llomydeHne rapaHTUpOBAHHO — CXOIAILEHCS
UTEpalMOHHON (POpPMBI HETMHEMHOTO ypaBHeHHUs. MeTol KacarenbHbIX. JlocTaTouHOe yclioBue
CXOJMMOCTH METOJ]a KacaTelbHbIX. BbIUMCINTENbHBIE MPOOJIIEMBbl METOJa KacaTelIbHBIX M HX
pemienue. CucreMsl IMHEHHBIX anredpanyeckux ypaBHeHUH. [IpsiMble 1 UTepalliOHHbIE METObI
pewmenns. MaTtpuusblii moaxon. Meronasl Kpamepa, oOpatnoii matpuibl, XKopaana—I'aycca u ux
anropuTMu3anys. MeTox NMpOCThIX WTEpalnid sl PEUIeHUS CHCTEM JIMHEHMHBIX YPAaBHEHUU.
JlocTarouHoe ycloBHE CXOAMMOCTH W NPUBEACHUE K CXOAALIeHcs HTepaloHHON ¢opMme.
VYcnoBuss OKOHYAHHS WTEparMoOHHOW mponenypsl. Moaudukanus 3einens. OcoOeHHOCTH
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PEIICHUS] CUCTEM HEIMHEHHBIX alreOpanyecKuX ypaBHEHH. MeETOl MPOCTBIX UTEpAIUA U €ro
MOIUGHUKAIMM TPUMEHHTEIBHO K CHUCTEeMaM HEIMHEWHBIX YypaBHeHUil. Meronx HproToHa—
Padcona u ero moaudukanusa. AnropuTmMusalys peuleHUs ypaBHEHUN M CUCTEM ypaBHEHUH.
Pemenune ypaBHeHUI U CUCTEM YpPaBHEHUH C UCIOIb30BAHUEM I1AKETOB IIPUKIIAIHBIX IIPOIPaMM.

2. O6paboTKa SKCIIEPUMEHTATBHBIX 3aBUCUMOCTEH.

NHTtepnionpoBaHue 3KCIIEPUMEHTAIbHBIX 3aBucuMocTel. [loctanoBka 3anaun. [lonaTus
UHTEPIIOJSIIMA M DKCTPANoJsALMU.  Y3Ibl  MHTepHoiaupoBaHus.  KycouHo-nuHEiHOE
UHTEpHOoIMpoBaHue. MHTEepHONAIMOHHbIE TOIMHOMBI. ['paduueckoe orpeneneHue CTEeNeHu
nosuHoMma. [loHsATne KoHeuHbIX pasHocTed. OnpeneleHHue CTENEHU IOJIMHOMAa C MOMOIIBIO
KOHEYHbIX  pa3HocTedl.  OrpaHuueHuMe Ha  HCIOJIb30BAHME  KOHEYHBIX  Pa3HOCTEH.
NuTepnonsimoHHbIN MOJIMHOM Jlarpanxa. [Tonsarue pa3aenEHHbIX pa3HOCTEH.
WMHTEepnoAuOHHbIN IIOJIMHOM HeroTona. Anmpoxkcumanus DKCIIEPUMEHTAIbHBIX
3aBUCUMOCTE. MeTon HauMMEeHBIIMX KBaJApaToB U ero Kpurepud. Cucrema JHMHEHHBIX
ypaBHEHHI 17151 pacyéra Kod((UIIMEHTOB allPOKCUMHUPYIOIIETO MoIrHOMa. MaTpudHas Gopma
pelleHus 3aJa4d  allpoOKCUMAllMM METOJOM HAaMMEHbIIUX KBaapatoB. DopMupoBaHHe
XapaKTEPUCTUUECKOMN MaTpPHLIBL. BriBog OCHOBHOI'O  pacy€THOro COOTHOILIEHHUS.
AnropurMusanus 00paboTKu AKCHEPUMEHTAIbHBIX 3aBHCHUMOCTEH. O6paboTtka
AKCIIEPUMEHTAJIbHBIX 3aBUCUMOCTEN C HCIOIb30BAaHUEM [1aKETOB IPUKIIAHBIX IIPOrpaMM.

3. HucneHusle MeTo bl AU PepeHInpPOBaHUS U UHTETPUPOBAHUSL.

Yucnennoe nudpdepenuupoBanne. YWCICHHBIA pacu€T NTPOM3BOAHBIX OJHOMEPHBIX
¢GyHkuuii nepBoro mnopsjaka. UYMCIEHHBIM pacdy€T YACTHBIX MPOU3BOJHBIX MHOI'OMEPHBIX
¢yHkuil. YucneHHbI pacd€T MPOU3BOJHBIX BBICIIUX MOPAIKOB. DaKTOPHI, ONpenesIoLIre
OoMOKY uyHcieHHOro nuddepeHnupoBanus. YnuciaeHHoe MHTErpupoBaHue. UHMCIeHHBIH pacdér
onpenenéHHplx uHTerpaion. lllar uHTerpupoBanus. Metoabl NPSAMOYIOJIbHUKOB, TpareLui,
napabon. Kospoummenter Koteca. @DakTopbl, ompenensiooune OMMUOKY YUCIEHHOIO
UHTErpupoBaHus. UMCIEHHBI pacdy€T ONpeAeNIEHHBIX HHTErpaioB meronoM Monte-Kapio.
YucnenHoe pelieHue OOBIKHOBEHHBIX UG (EepeHIUaIbHBIX ypaBHEHUH W HUX cucteM. Mertoa
DOiinepa. MomudunupoBanHeiii Mmetoy Dinepa. Merox Ditnepa—Komu. Meton Pyare—Kyrtrer 4
nopsiika. DakTophl, BIMAKOIIME HA HAKOMJIEHWE OIIMOKM NpU YHCICHHOM pELICHUU
mubdepeHIMaNbHbIX  ypaBHEHMH M uX cucTeM. (OCOOEHHOCTHM  pelleHUuss CHUCTEM
muddepeHmanbHbIX ypaBHeHui. IloctanoBku 3amaun Komm m kpaeBoi 3amaum. Pemenue
3anaun Komm. Cenenuwe kpaeBoil 3amaum k 3amade Komm. Anroputmuzanvs 4YHUCIEHHOTO
pacuéTta NpPOU3BOJHBIX W  ONPEACIHEHHBIX  HWHTETPAloB.  AJITOpUTMHU3ALMUS  PELLICHUS
mudepeHIMaTbHBIX YpaBHEHUM M MX cUcTeM. YuciieHHble MeToabl Au(depeHIUpoBaHus U
MHTETPUPOBAHUS B NIaKETaX MPUKIAJHBIX IPOIPaMM.

4. YucneHHble METObI OTHOMEPHOI 1 MHOTOMEPHOI ONTUMU3ALIUY.

IlocranoBka 3agad  OJHOMEPHOM W  MHOTOMEpPHOM onTumusauuu. Kpurepuii
onTUMH3alMU. [ 100anbHble U JOKanbHbIE ONTUMYMBbI. Kiaccudukaius MeTo10B ONTUMU3ALINN.
OpnoMepHast ontuMu3anus. Meron JoOKalM3alMM ONTUMyMa. MeETon 30J10TOro CedeHusl.
CpaBHeHuE METO/I0OB OJHOMEpHON onTuMHu3auuu. MHoromepHas ontumuzanus. Mmmoctpanus
YHUCJIEHHBIX METOAOB C IOMOILBIO JMHUM ypOBHSA. MeTOnbl NETEPMHUHUPOBAHHOIO IIOHCKA.
MeTton moouepE€THOro M3MEHEHUsl MepeMeHHbIX. Meron ckaHupoBaHus. CpaBHEHHE METOJIOB
JIeTEPMUHHAPOBAHHOTO TOMCKA. MeToabl IpaJueHTHOro noucka. Merton penakcanuil. Beibop
IIEPEMEHHOM W 3HAaKa HANpaBJICHWs TIOMCKA Ha OCHOBE aHalW3a 3HAYEHUH YacCTHBIX
pOU3BOAHBIX. MeTon rpagueHTa. Pacuér KoOpAMHAT HANpaBIEHUs ABW)KEHHUS K ONTUMYMY.
Meron nHauckopeimero cnycka. CpaBHEHHME TPAJUEHTHBIX METOAOB. METOonbl Cly4allHOTO
noucka. MetoJ ciay4ailHbIX HampaBieHHH. Meron oOpaTHoro mara. MeToj cmycka ¢
HaKa3aHWEeM CiIy4allHOCThIO. (CpaBHEHME KJIACCOB YHUCIEHHBIX METOJOB MHOTOMEPHOMU
ONTUMM3ALMKU. ANropuTMHU3alUs  pelIeHus  3ajad  onTumusauuu. OnrtuMusanus — ©
MCIIOJIb30BaHNEM aKETOB MPHUKJIAJIHBIX TPOrPAMM.



2.5. SI3bIk nporpammupoBanus C++

1. Beenenue S3pik mporpammupoBanus C++. Dnementsl s3bika CH++.  Andaswr,
KOHCTaHTHI, mepeMeHHbie. CTpykTypa nporpammsl (s MS-DOS): - noakimroueHne OHOINOTEK,
¢yHKIMs main, JEKCeMbl, MPHUHLMIBI CO3/JaHUS (YHKUWH, BBI3BIBAEMBIX W3 TJaBHOM
nporpamMmbel. OOMeH AaHHBIMH B (QyHKuMsX. Mogenu mnamsti. bubamoreku craHIapTHBIX
¢bynkuunit s3pika. [IpuHIMIG UX KIaccupUKaIMK U BbI30Ba. Bo3Bpaiaemblie 3HaUCHUS ()YHKITHA.

2. CtpyktypHOE nporpammupoBanue. bazoBelie cpeacta s3bika C++.

Tunbl panubpix. Onepauuu s3bIKa: - MaTeMaTHYECKHE M JIOTUYECKHe. BpIpaskeHus.
[TpuHUIMIIBI UCTIONB30BAHUS OIEpalii U cTaHAAPTHBIX (YHKIUI B BblpaxkeHUsXx. OnepaTtopbl
A3bIKa (COCTABHOW, OMNEpaTopbl IMKJIA, YCIOBHBIE OIEpPATOphl, OMEpaTopbl Iepexoja,
nepekioueHuss M Bo3Bpara). [IpeoOpazoBanue THHOB. MoayiabHOE MHPOrpaMMHUPOBAHHUE.
Oynkuuu. OOMeH naHHbBIX B ¢yHkuusax. Omnepatop return. Ilepemaya wundopmanmum 1o
3HAYEHUIO, TI0 YKa3aTelo, MO CChUIKE. YKazaTreldun M MaccuBbl. [IpHHIMIBI MCHOIB30BaHUS
CHUMBOJIBHBIX CTPOK. JIMpEeKTUBHI mperporeccopa. YcinoBHas kommuisius. O0nactu neicTBus
uaeHtudukatopo. Buenrnue o0bsBienus. [loumenoBanHbie 001acTH.

3. OOBEKTHO-OPHEHTUPOBAHHOE ~ MPOrpaMMHUpoBaHue. VHKancymsuums W KIJIACCHI.
OyHkiuu-wieHsl kinacca. JpyxectBeHHble (GyHKIUU. KOHCTPYKTOpPBI U JA€CTPYKTOPBHL
[leperpy3ka koHCTpyKTOpOB. Crarnueckue uiaeHbl kiacca. [IpuHIMNBI co3AaHUs OOBEKTOB.
MexaHu3M HaclieIoBaHus U Hepapxus kimaccoB. Kiouw moctyma private:, protected:, public:.
[eperpyxaembie pyHKIIMU — WieHBI Ki1accoB. MHOXecTBeHHOE HacnenoBanue. [lomumopdusm u
BUpTyanbHble QyHKIMH. YucTthle BUpTyaibHble (QyHKUUU. [lomuMopdu3M M MHOKECTBEHHOE
HacienoBanue. UreHne W 3amuch wuHbopmanuu w3 QaitioB. Ilorokn (cTaHmapTHBIR U
OoTKpbIBaeMblif). OTKpbITHE U 3aKpbITHE (aiina. [lepememienne yka3atens BHyTpHU (aiina.

4. a6nonsr. CranmaptHas 6ubnmnoreka. llabmonsl. CTPOKOBBIE M MOTOKOBBIE KIIACCHI.
CraHgapTHbIE aNTOPUTMEI.

2.6. MeTobl HCKYCCTBEHHOI'0 MHTE/VIEKTA

1. IloHaTHe WCKYCCTBEHHOTO HHTEUIeKTa. Kiaccudukanus HampaBJIeHUH W METOJIOB
HCKYCCTBEHHOI'O MHTEJUIEKTA. 3aJauy, pellacMble METOAAMHM HMCKYCCTBEHHOI'O MHTEJUIEKTA.
WHTennekTyanbHble CHCTEMBl M TEXHOJOTHMU: UX ApPXMTEKTYpHble U (YHKIMOHAJIbHbIE
OTJIMYUTENbHbIE OCOOCHHOCTH.

2. OCHOBHBIC TIOHATUS W KJIacCU(UKAIUS apXUTEKTyp ¥ TPUHIMIIOB PaOOTHI
UCKYCCTBEHHBIX HEWPOHHBIX Ce€T€. ba3oBble 3JIEMEHTBI MCKYCCTBEHHONM HEWPOHHOM CETH:
VUCKYCCTBEHHBIM HEWPOH, CIOM HEUPOHOB, CKPBITBIA CJIOM, CHUHAITUYECKas CBS3b, BECOBBIC
K03 PULMEHTHI, KO3((UIIMEHTHl CMEIEeHHs], COCTOsIHME HeiipoHa. DyHKIMs akTUBaK. Busl
¢yuknuil aktuBanuu. CTpykTypa cetu. PacnpocTpaneHue curHana B HelipoHHoW cetu. Certu
IIPSIMOTO PACIIPOCTPAHEHMSI U PEKYPPEHTHBIE CETH.

3. BBIOOpKM JaHHBIX Ui HEHPOCETEBOTO MOACTHPOBAHMA. 1pe0OBaHUS K HMCXOIHOM
BeIOOpKe. [ToHATHS 1 oOecriedeHre BBIOIHEHUS PEeNpPe3eHTaTUBHOCTH, HEMPOTUBOPEUMBOCTH U
YHHUKaJIbHOCTH NpuMepoB. OOydaromas M TecToBas BbIOOpKU. JIMHeWHas HopMmanuzalus u
neHopmann3anys. HennHeliHas HopManuzauus M AeHOpManusauus. JIuHeapusanus u apyrue
crocoObl  MacimTabupoBaHusi oOydaroluX JaHHBIX. KpuTepuu OlieHHBaHUSA KauecTBa
HEHUPOCETEBOU MOJEIIH.

4. [lpyHimnsl U anropuTt™Mbel oOydeHus. JKu3HEHHBIH UK HelpoHHOM cetu. Kiaccwl
3aja4, pelraeMple ¢ IOMOIIbI0 HeMPOHHBIX ceTell. [locTaHOBKH 3a/1a4 anmpoKcuManun GyHKIUN
U HMHTEpPHOJUpPOBaHUs MAaHHbIX. [IporHosupoBaHue BpeMeHHBIX psfoB. Knaccudukanus u
unentTudukanus. PacnnoznaBanue oopas3os. Kiacrepusanus o0beKTOB.

5. O6yuenne c¢ yuuteneMm. OAHOCIOWHBIM MEPUENTPOH: CTPYKTypa, HapaMeTpbl
HAaCTpOWKM HeHpoHHOW ceTu. Ajaroput™m oOyueHuss Yuapoy—Xodda. BrraucnurtenbHble
OTpaHUYECHUS MOJIENIE Ha OCHOBE OJTHOCIONHBIX MEPIENTPOHOB.



6. MHOTOCTIOMHBI  MEPUENTPOH: CTPYKTypa, mapaMeTrpbl HacTpoiku. OOydeHue
MHOTOCJIOMHBIX TEpIENTPOHOB Ha OCHOBE METOAAa OOpaTHOTO paclpOCTPAaHEHHs OIIUOKH.
AJbTepHAaTUBHBIE METO/IbI U aJITOPUTMBI O0YUYEHHSI MHOTOCIIOMHBIX EPLENTPOHOB.

7. Heiiponnsle cetu panuanbHo-0a3ucHbIX (QyHKkuui (Pb®): mnonstue paguambHO-
0a3ucHON QYHKIHNH, KaKhe pagualibHO-0a3uCcHbIE (DYHKIIMU MOYKHO HCIIOJIb30BaTh B HEUPOHHBIX
CeTSX, CTPYKTypa, HacTpoiika. JKHM3HEHHBIH [HKI: CTaAWH OOYYCHHS H MPAKTHIESCKOTO
ucnoip30BaHus. OCOOEHHOCTH HACTPOMKHU paJualbHBIX JIEMEHTOB Ul PEIICHUS OJIHOMEPHBIX
¥ MHOTOMEpHBIX 3a11a4. CBs3b MeX 1y oOyuarorield BIOOpKOit u cTpykTypoit PB®d-cern.

8. O0yuenne Oe3 yumrtensd. [loHATHS caMOOOyYeHHST M CaMOOpPraHU3aIllMU HEHPOHHBIX
cereii. [locraHoBKa 3amauM KJIAacTEpU3alUU OOBEKTOB. AJTOPUTMBI CaMOOOyYeHHS U
caMOOpra"u3ainuu HelipoHHou cet KoxoHeHa.

9. Knacrepuzanusi 00BEKTOB € pa3HbIM HaOOpoM mpu3HaKoB. Teopus ajanTHBHOTO
pe3oHaHCca M HEHUPOHHBIC CETH, OCHOBaHHbIC Ha Hel. bunapHas HeiiponHas cerb APT-1.
AmnainoroBast HelipoHHas cetb APT-2.

10. AcconuaruBHas MaMsATh. ABTOacconuaTuBHas MaMsATh. Peanuzanus
aBTOACCOLMATUBHOW MaMATH M pacrno3HaBaHUE oOOpa30B C IOMOIIbIO HEHPOHHOW ceTu
Xondunna. Ctpykrypa cetu Xonduina, napaMeTpsl €€ HaCTPOUKH, CTaIUU KUZHEHHOTO IIHKIIA,
oOydeHune, OrpaHUYeHHEe Ha KOJIMYECTBO Paclio3HaBaeMbIX 00pa3oB.

11. T'etepoacconmaruBHas mamsth. HeliponHas cetb Kocko: cTpykTypa, mapameTpbl
HAaCTPOMKH, CTaJMW IKU3HEHHOrO0 LMKJIA, OOyuYeHue, OrpaHWYeHHE Ha KOJMYECTBO
pacmno3HaBaeMbIx 00pa3oB. [locTaHOBKM 3ajay pacro3HaBaHUs M Kiaccudukanus oOpa3oB ¢
IIOMOILBIO HEMPOHHOM ceTn Kocko.

12. HeliponHass ceTb XOMMHHTA: CTPYKTypa, TMapamMeTpbl HACTPOWKH, CTaJuu
KU3HEHHOTO IMKiIa, oOydeHwe. Kiaccudukamms o0pa3oB W HIACHTU(UKAUS CUTYyallMd C
MOMOIIIbIO HEHPOHHOM ceTn XoMMuHTa. HTeprnpeTalus pe3yibTaToB padoThl ceTH XAIMMUHTA.

2.7. 3BOJIIOIII/IOHHI>IC METOAbI U AJITOPUTMbI OIITUMHU3AUH

1. O0wee npezacraBiieHue 00 3BOJIOLHMOHHBIX METOAAX M AJNTOPUTMAX ONTHUMHU3ALUU.
Tepmunonorus u onpeaeneHus. Knaccuukanus. Buabl 1 MOCTaHOBKM 3ajjad ONTUMU3ALMH,
pelIaeMbIX ¢ TOMOIIbIO 3BOTIOIMOHHBIX METOJIOB U aJITOPUTMOB.

2. Marematuyeckue M OMOJIOTMYECKHE  OCHOBBI ~ I€HETHYECKMX  AJITOPUTMOB.
TepMUHOIOTHSI TEHETHMYECKHUX aJIFOPUTMOB MPUMEHHUTEIBHO K 3ajJayaM  OINTHMU3ALNU.
Knaccugukaiuss reHeTHYeCKUX  aNrOpUTMOB. ANTOpPUTMBI  OMHApPHOTO  KOJAMPOBAHUS:
IpeJCcTaBlIeHUue U  IMpeoOpa3oBaHHE MEPEMEHHBIX, TMPOCTble M  MOAU(DUIMPOBAHHbBIE
TeHETUYECKUEe OIepaTopbl, PEeNpoOAyKTUBHBIM miaH XoiuaHzaa, mOpobjemMa BBIPOXKICHHS
NOMYJISILIMM, HBOJIIOLIMOHHBIE CTpPAaTETHWH, IMpaBuUjia CEIEKIUU O0coO0el, YCIOBUS OKOHYAHUS
HBOJIIOIIMOHHOIO MpOLecca.

3. 'eHeTnyeckre  aNrOpUTMBI  BEUIECTBEHHOTO  KOAMPOBAHUS:  TIPE/ICTABIICHUE
NEPEMEHHBIX, ONepaTopbl, CTpPaTeTHH, YCJIOBUS OKOHYaHMA. (OCOOEHHOCTH IUIJIONTHBIX
TeHETUYECKUX aJITOPUTMOB.

4. Metron nuddepeHMaTbHON  HBOJIOLMM: HAa3HAYEHME MeETOoJa, OCOOEHHOCTHU
IPEJICTaBICHNUsI TEPEMEHHBIX, OIepaTophl, pacy€THble cooTHoueHus. IlpenmymiectBa u
HepocTaTku. CpaBHEHME ¢ APYTUMU 3BOJIIOLIMOHHBIMU METOJAMH U aJITOPUTMaMHU.

5. [loHsiTHE MHOTOAreHTHBIX CHCTEM, TEPMHMHOJIOTHS U omnpeaeneHus. Knaccudukanus
MHOTOareHTHBIX CUCTEM, HMUTUPYIOLIUX IPOLECCH B JKUBOM Npupoze. Buael pemaemsix 3amay
ONTUMU3ALMHU. AJITOPUTM MYPABBUHOM KOJOHHMHM. AJITOPUTM MUenuHOro pos. Ilpumepst
pelieHuss 3ajad. 3auMCTBOBAaHME NPHUHLMUIIOB IOBEACHMS AareHTOB B JKUBOW NpUpOAE AJIs
COBEpUICHCTBOBAHUS aJIFOPUTMOB MHOTOMEpPHOM ONTHMHU3ALMU (QYHKIUH CO  CII0KHBIM
penbedoM noBepxHocTH. KOMOMHMPOBAaHHBIE SBOJIFOLIMOHHBIE AITOPUTMBI.



2.8. UnciieHHbIE METObI PellIeHU i YPABHEHUA MATeMaTHYeCKO (PM3UKH U XUMMH.
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1. Annpokcumanus nuddepeHIHaIbHbIX OIepaTOpPOB ot , OX , 5t? . [lonsiTne nopsiaka
anMpOKCUMAILIMK PA3HOCTHON CXEMBI.

2. [lonsiTHEe SIBHOW U HESIBHOM CXEMBI.

3. JlokazaTenbCcTBO YCIOBHOM YCTOMYMBOCTH SIBHOM Pa3HOCTHOM CXEMBI,
anmnpOKCUMUPYIOIIEH ypaBHEHUE MapaboIMuecKoro Thmna (CueKTpalbHbIM METO).

4. JlokazaTenbCTBO  aOCOMIOTHOW ~ YCTOMYMBOCTH  HESIBHOM  pPA3HOCTHOW  CXEMBI,
anmnpOKCUMUPYIOLIEH ypaBHEHUE MapaboIMuecKoro Thna (CIeKTpaabHbIM METO).

5. [IpuMepsl HESIBHBIX CXEM ISl PEIICHUS ypaBHEHUs NapaOOJIMYeCcKOro TUIIA C NMEPBBIM U
BTOPBIM MOPSIIKOM allIPOKCUMAIlMK TI0 BpeMeHH (B ToM uuciie cxema Kpanka-Hukosncona).

6. Cxema pacmerieHusi (METOJT IPOOHBIX IIaroB) AJI PEMICHUS MHOTOMEPHOTO YpPaBHEHHS
napaboJMYecKoro TUIA.

3. BOITPOCHI AJIAA IOATI'OTOBKHU K BCTYIIUTEJIBHBIM UCIIBITAHUAM

1. UudopmaTnka

1. [Tonsstue wuHbopmanmu. Jlanueie. Bunbl nanubix. Ilepemennsie. IlpencraBinenue
IIEPEMEHHBIX B ITAMSITH KOMIIBIOTEPA.

2. CucreMbl cuucieHus. YTto Takoe cucTeMa CUHUCICHHS. ba3uc cucTembl CUHCIEHUS.
OcHoBHbIE cucTeMbI cuucieHus. llepeBoa W3 OECATUYHBIN CUCTEMBI CUMCIIEHUS B JIBOUYHYIO,
BOCHBMEPUYHYIO U IIECTHAALIATEPHUUHYIO U 00paTHO. YIPOIICHHBIN MepeBOa MEXKIY ITBOUYHOM,
BOCBMEPUYHON U IIE€CTHAALATEPUYHON cucteMoil. CiiojkeHue, BBIYMUTAHUE U YMHOXKEHUE YHMCET
B Pa3JIMYHBIX CUCTEMAX CUUCIICHUS.

3. Jlornueckue omneparuu. OO03HaueHUs JOTHMUYECKUX orepanuii. [lpuoputer BBIMOTHEHUS
norudeckux oneparuii. CoctaBiaeHue TaOIUIl UCTUHHOCTH.

4. MammnHas apudmerrka (MaHTucca U nopsaok). KonnuectBeHHas oreHka MH(GOpMaluu.
VYpasnenue [llenHoHa.

2. UndopmManoHHbIe TEXHOJIOTHH

5. Tunbl naHHBIX W uX npenHasHaueHue. [lepeuncnenus (Enum) u koHcTaHThl. CTPYKTYpBHI.
Maccussl.

6. OCHOBHBIE IPUHIIUIIBI PA0OTHI CO CTPOKAMH U UX (POpMATUPOBAHUE.

7. Oneparopsl moBTOpa (uMKibI). Ormneparopsl mepexona U BblOOpa. Buasl ommooK,
BO3HHKAIOIIKE B X0J1e paboThl HaJ nmporpaMMoi. [IpuHIMIIE 00pabOTKH HCKITIOUEHUH.

8. Ilonp3oBarenbekas popma. OCHOBHBIE CBOMCTBA M COOBITHS IMOJB30BATEIHCKON (DOPMBIL.
TunoBbIe 371EMEHTHI YIIPABJICHUS], UX NPEAHA3HAYEHNE U IIPUHIUIIBI UCIIOJIb30BaHUS.

9. Ilonp3oBarenbekue mpoueaypbl u GyHkiun. @aiinel. Tunsl daiinoB. OCHOBHBIE TPUEMBI
paboThl U ¢ (ainamu.

3. ba3bl JaHHbIX

10. ba3za naHHBIX ¥ cucTeMa ynpapiieHus 6azamu naHHbix — CYBJl. @yakiuun CYB/]. banku
nanHbix. CoctaB Oanka maHHbIX. Knaccudukaiuss 0aHKOB JaHHBIX. Ponb OaHKOB JaHHBIX B
MH(OPMALIMOHHBIX CHCTeMax. TpexypoBHEBas apXUTEKTypa: BHEIIHUN, KOHUENTYyalbHBIN
BHYTPEHHUH YpOBHU OaHKa JTaHHBIX.

11. Moaenn nanHbIX. Mojaenn Ha OCHOBE 3allMCEH: CeTeBas W HepapXUyecKas MOIEIH
JAHHBIX, PEJISIIIUOHHAS MOJIETb JaHHBIX.

12. Meromonorusi  MPOEKTUPOBAHUS  PENSIMOHHBIX  0a3  HaHHBIX. HWH(pomorudeckoe
MojenupoBanue. Jlatanornyeckas MoJeNb 6a3bl TaHHBIX.



13. daiinoBbie CTPYKTYPHI JUIsl XpaHeHus nHpopManuu B 0a3ax maHHbIX. UHaeKCHBIC (ailibl.
WNuBeptupoBanHbie cnucku. becgaitnoBas opranuszanys XpaHeHUs TaHHBIX.

14. YopaBnenue [aHHbIMH B 0a3ax  JaHHBIX. SI3bIKM  yOpaBlieHUS  JTaHHBIMHU.
Nneatudukatopsl s3bka. THITBI JTaHHBIX.

15. AnmunuctpupoBanue 60a3 gaHHbIX. JluHamuueckue Kypcopbl. llpemocraBnenue
IIPUBUJIETU 110JIb30BATEIISAM.

4. MeTobl BBIYHCIUTEIbHON MaTeMAaTHKH M MAKEThI NPUKJIATHBIX HPOrpaMMm

16. YucneHnHsle METO/IbI UHTETPUPOBaHUS. MeTO bl IPSAMOYTOJIbHUKOB, TpaelHii, mapadour.

17. Meronbl pemieHus CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHuil. Meroabl ["aycca,
I"aycca-3eitnens.

18. YucnenHoe pemieHue OOBIKHOBEHHBIX IU(QGEpEeHINATbHBIX YPAaBHEHUNH U HUX CHUCTEM.
Meron Ditnepa. MonudunupoBanuslii MeTon Diniepa. Meron Dinepa—Komm. Merox Pynre—
Kytts! 4 nopska.

19. Annpoxkcumanus 3KCriepMMEHTAIbHBIX 3aBUCUMOCTEN. MeTo1 HauMEeHbINX KBaJIpaToOB U
€ro KpUTepui.

20. Metoab! onTUMM3aunu GYHKLIUU OJHOM MepeMeHHON. MeTo oKaiu3auun 3KCTpeMyMa.
Meton 3omotoro ceyeHus. MeToj mnoucka TOYKHM SKCTPEMyMa C HCIOJb30BAHUEM YHUCEI
®uboHauym.

5. SI3bIk mporpammupoBanust C++

21. DnemenTsl si3bika C++. AndaBuT, KOHCTAHTHI, nepeMeHHble. CTPyKTypa MpOrpamMMbl
(mmst MS-DOS): moaxmrouenne OuOIMOTEK, (YHKIHMS main, JIEKCEMbI, MPUHILHUIBI CO3/IaHUS
(GYHKIMH, BRI3BIBAEMBIX M3 TJIAaBHOU rporpamMMbl. OOMEH JTaHHBIMH B YHKIIHSIX.

22. ba3oBsie cpeactBa s3bika C++. Tunbl ganabix. Oneparuu si3bIKa: MaTeMaTHYeCKUe U
norudeckue. BolpakeHus. [IpuHIMIBI MCHOIB30BaHUS ONEpalMii U CTaHAAPTHBIX (PYHKIUN B
BbIpaxeHusX. OmepaTopsl si3blka (COCTAaBHOM, OINepaTopbl ILMKIA, YCIOBHBIE OIEpPaToOphl,
oTiepaTopsI MEepPexo/1a, MepeKIItoueHus U Bo3Bpara). [I[peobpa3zoBaHue THUIIOB.

23. Teoperuueckue OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO IPOrpaMMUPOBAHUS.
[TporpaMMHas peanu3anus HHKAICYJISAIUN, HACTIEI0BaHUS U TIOTUMOphU3MA.

24. TlotokoBblit BBOJ-BBIBOJ B C++. OTKpBITHE U 3aKPBITHE MTOTOKA IS UTeHUsS U3 (aiina u
3amucu B (ait.

25. OnepaTopsl BBIIETCHHUS U OCBOOOXKICHHS TMaMATH JJs TEPEMEHHOW U MacCuBa.
Vkazarenu. Onucanue ykasaTelen.

26. Knaccel 1 4iieHbl: QYHKIIMH-YICHBI, TOHATHE KJ1acca U 00beKTa.

6. MeTobl HCKYCCTBEHHOI0 HHTEJLJIEKTA

27. VckyccTBeHHBIE HEMPOHHBIE CETH: KIIACCHU(HUKAIHS, OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI.
Pabota ¢ BeiOOpkamu JaHHbIX. OlleHKa KadecTBa HEUPOCETEBBIX MOJIENEH.

28. OOHOCIIOWHBIE W MHOTOCIIOWHBIE TEPIENTPOHBI: CTPYKTYpa, METOIBI M aJTrOPUTMBI
00y4YeHHMsl, CTaIUH )KUZHEHHOTO 1IMKJIa, KJIACChI peIlIaeMbIX 3a/1ad.

29. HeiipoHHble ceTH paauaibHO-0a3UCHBIX (YHKIUH. CTPYKTYpa, METOABI M alTrOPUTMBI
o0y4yeHMsl, CTaJUM JKU3HEHHOrO IIMKJIA, KJIacchl pemaemblx 3aaad. llocTtaHoBku 3anau
annpokcuManuu GyHKUIUN 1 Kiaccu(UKaLUU C UCIIOJIb30BaHUEM HEWPOHHBIX ceTel paanaibHO-
0a3MCHBIX (PYHKLUH.

30. Camo0o0y4yeHre W caMOOpraHu3anms HeWpOHHBIX ceTeil. Kimacrepmsamms. KitactepHbrit
ananmu3. Heiiponnsle cetn KoxoHeHa M aganTHBHOTO pe30HAHCA: CTPYKTypa, OOy4YeHHE,
HAaCTPOWKa, CTAIUH KU3HEHHOTO IUKJIA.

31. Pemenue 3amau pacrio3HaBaHUs 00pa3oB C MOMOIIbIO HEHPOHHBIX ceTeil. HelipoHHbIE
CETH aBTOACCOIIMAaTUBHON U IreTepoacCOLMaTUBHON MaMsATH: CTPYKTypa, 00ydeHHe, HacTpoMKa,
CTaJuM XHU3HEHHOro IuKia. OrpaHMYeHUs] Ha KOJIMYECTBO paclio3HaBaeMbIX OOpa30oB CEThIO
3a/IaHHON CTPYKTYPBHI.
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7. IBOJIOIHOHHBIE METOAbI M AJITOPUTMBI ONTUMHU3ALNH

32. OcobeHHOCTH ® 00JacTH NPUMEHEHHUS SBOJIOINHUOHHBIX METOJIOB W  aJTOPUTMOB
onTUMH3aIK. ba3oBble MOHATHS: 0COOb, MOMYISIHS, (DYHKIUS MPHUCIOCOOJICHHOCTH, 3T0Xa
sBotoMH. [IpUMephl BOJIIOIIMOHHBIX METOJIOB M JITOPUTMOB ONTHUMH3AIIUH, BJIOXHOBIEHHBIX
MIPUPOAOH.

33. 'enetndeckue anropuTmbl OuHapHoro KomupoBaHusi. Kom I'pes. IIpeoOpasoanue
nepeMeHHbIX. ['eHeTHueckue omneparopbl. JBOJTIOLMOHHBIE CTPATETUU. PernpoayKTUBHBIA ILIaH
Xoagaa.

34. 'eHeTHYECKHE QJITOPUTMBI BEIIECTBEHHOTO KOIUPOBaHUsA. [ €HETHUYECKHE OIepaTopbl
BEIIIECTBEHHOT0 KojupoBaHUs. IlocTaHoBKa 3amauyr OOy4YeHWs HEHPOHHOW CETH Ha OCHOBE
JIrOpUTMa BEHIECTBEHHOTO KOJUPOBAHUSI.

35. DBOJIIOIIMOHHBIE METOJIBI U AJITOPUTMBI ONITHMHU3AIIMA, OCHOBAHHBIC HA MHOT'OAreHTHBIX
cucTteMax. 3aMMCTBOBAHME TMPUHIIMIIOB TIOBEACHHMS AareHTOB B JKMBOM Mpupoje s
COBEPIIICHCTBOBAHUSI QJITOPUTMOB MHOTOMEPHOM ONTUMM3AIUU (GYHKIHA CO  CIOKHBIM
penbedoM MOBEPXHOCTU. AJITOPUTM MYpPaBbHHOW KOJIOHWU. KOMOMHHMpOBaHHE 3BOJIOIMOHHBIX
aJTOPUTMOB.

8. UncJieHHbIe MeTOABI PelIeHUi YPABHEHUI MATEeMATHYeCKO (PU3NKH M XMMUH.
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36. Anmpokcumanus audepeHIuaIbHbIX ONepPaTopPOB ot : OX : 5t° . [lonarue mopsaka
aNMPOKCUMAIIUHN PA3HOCTHON CXEMBI.

37. IlonaTue SBHOI U HESBHOM CXEMBI.

38. JlokazarensCcTBO YCIIOBHOM YCTONYHBOCTH SIBHOU pa3HOCTHOM CXEMBHI,
aNMpPOKCUMHUPYIONICH ypaBHEHHE TapaboInYecKOro TUIIA (CIIEKTPaIbHBIH METO/).

39. JlokazarenbcTBO ~ aOCONIOTHOW  YCTOMYMBOCTH ~ HESBHOW  Pa3HOCTHOH  CXEMBI,
aNMpPOKCUMHUPYIOICH ypaBHEHHE TapaboInYecKOro TUIIA (CIIEKTPaIbHBIH METO/).

40. TIpumepsl HESIBHBIX CXEM JUIS PEIICHHs YpaBHEHUS MapaboIM4ecKoro THIA C TIEPBBIM U
BTOPBIM TMOPSIIKOM aIPOKCUMAIIMK TI0 BpeMeHH (B ToM uuncie cxema Kpanka-Hukoincona).

41. Cxema pacuieruieHus (MeTo ApOoOHBIX I1aroB) AJsl pelIeHUss MHOTOMEPHOIO YpaBHEHUS
napaboIMYecKoro THIIa.

4. PEKOMEHAYEMAS JIMTEPATYPA
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