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1. BBEAEHUE

[IporpaMMa BCTYNMTENBHBIX HWCHBITAHUN NpeJHA3HAYEHA JUISl JIML, JKEJIAIOLIUX
noctynuth B mMaructparypy ®I'bOY BIIO «PXTY wum. .. MeHnneneeBa» 1o HampaBJICHUIO
noarotoBkn 09.04.02 — «HpOpMannMOHHBIE CHUCTEMBI W TEXHOJOTHH» (Marmcrepckas
nporpamma «McKycCTBEHHBII HHTEIIIEKT).

[Tporpamma paspaboTtana B cooTBeTcTBUU C [lopsaKoM opraHu3anyy U OCYIIECTBICHUS
00pa3oBaTeNbHOI JeATEBHOCTH 10 00pa30BaTEIbHBIM MPOrpaMMaM BBICIIETO OOpa3oBaHUS —
nporpaMmaMm OakajaBpuaTa, IporpamMmaM CIELUAJIMTETa, IpOorpaMMaM MAarucTparypsl,
YTBEP)KJICHHBIM TIPHKa30M MuHUCTEpPCTBA 00pa3oBanus U Hayku P®D ot 6 anpens 2021 roga Ne
245. Ilporpamma peKkOMEHIyeTCsl [Uisl TOATOTOBKM K BCTYIUTEIbHBIM HCIBITAHUSAM
BBIITYCKHUKOB OakallaBpuaTa M CHElHaTUTeTa KIACCUYECKUX YHUBEPCUTETOB, TEXHUUYECKUX U
TEXHOJIOTMYECKUX BY30B.

Copepxanue mporpaMMmbl OazupyeTcs Ha CIEIYIOIIUX Y4YEOHBIX TUCIUILIMHAX,
npenonaBaemMbix B PXTY um. JI.M. MenneneeBa B pamkax Hampasienuid noarorosku 09.03.02
«MHpopMaIIIOHHBIE CUCTEMBI U TEXHOJIOTHI:

WNudopmaruka

WudopmanroHHbIe TEXHOIOTHH

basp1 maHHBIX

MeTo/1bl BBIYMCIUTENIBHON MaTEMAaTUKU U TTAKEThI IPUKJIAJHBIX IPOrpaMM
S3b1k mporpamMmmupoBanus C++

MeTo bl HCKYCCTBEHHOTO UHTEIIEKTA

DBOJIOIMOHHBIE METO/IBI M aJITOPUTMBI ONITUMU3AIIUU

Hacrosmas nporpamma BKJIIOYAeT IMEpPEUYEHb TEM, KOTOpPble HEOOXOAMMO 3HATh JUIS
MOCTYIUIGHUSI B MarucTparypy MO JaHHOMY HAalpaBiICHHUIO MOJTOTOBKH, a TaKKe IepeuyeHb
BOIIPOCOB K BCTYNUTEIbHBIM HCIHBITAHUSM U IME€PEYEHb PEKOMEHJYEMOH OCHOBHOW U
JOTIOTHUTETILHON JIUTEepaTyphl IO HAMIPABJICHUIO.

NookrwdpE



2. COAEPKAHUE ITPOI'PAMMBbI

2.1. UupopmaTuka

1. OCHOBHBIC XapaKTEPUCTHKHU, 00J1aCTH TpuMeHeHnss DBM pa3Tu4HbIX KIIacCOB.

OyHKIMOHATBHAS W CTPYKTYpHasi OpraHu3alus Ipolieccopa; OpraHu3alus NaMaTH
OBM. OcHOBHBIE CTaAuu BBINOJIHEHUS KOMaHJbI; OpraHu3anus mpepeiBanuii B OBM.
Opranusanus BBOAA-BBIBOJA; TepudepuilHbie YCTPOICTBA; apXHUTEKTYPHBIE OCOOEHHOCTH
opranuzani IBM pa3nuuHbIX KJIacCOB; MapajjiesibHble cucTeMbl. [IoHATHE 0 MHOTOMAIIMHHBIX
U MHOTOINPOLIECCOPHBIX  BBIYMCIUTEIBHBIX CHUCTEMAX; MAaTPUYHBIE M  aCCOIMATUBHbBIC
BBIUMCJIUTENbHBIE CETH; KOHBEWEpHbIE M MOTOKOBBIE BBIUMCIMTEIbHBIE ceTH; ceTH DBM;
UH(OPMAIIMOHHO-BBIUYNCITUTEILHBIC CUCTEMBI U CETH

2. Ctpykrypa npoueccopa.

Peructpel o0miero Ha3HAa4YCHHs, PETHCTPhI CETMEHTOB, PETHCTPBI COCTOSHUS U
ynpasieHus. Peructp ¢umaroB. YpoBeHb MHUKPOAPXUTEKTYpPHI: CT€K W KJII, MOJAEIH IaMATH;
anpecarus mamata. O030p ypoBHSI apXUTEKTyphl Habopa KomaHj mporeccopa. [Ipenckasanue
MPaBUIILHOTO ajpeca nepexonaa. CrocoObl mpeacTaBieHus u popmaTsl J1aHHBIX DBM: aBouyHas
apudMeTHKa, UCTIOJIb30BaHHE IECTHAIIATEPUIHON apU(DMETHKHU.

3. KogupoBanue undopmanuu. Mubopmanus: ee BHUIbI U CHOCOOBI MpEACTABICHUS.
Komuposanue napopmammu. CUCTEMBI CUMCICHHS. AJNTOPUTMBI TIEPEX0/la U3 OJHOW CHUCTEMBI
cuMcIIeHHs B Ipyryro. MamunHHas apudmMeTnka (MaHTucca u nopsaok). KonnyecTBeHHas orjeHKa
uHpopmanuu. Ypasuenue lllenHona.

4. Xpanenue u 3amuThl uHbopManuu. DaloBble CHCTEMBbI, (aibl, JECKPHUIITOPHI.
XpaHeHue, apXUBaTOPhI U CPEICTBA 3aIUTH HHPopMaIuu. [IpuemMpl aHTHBUPYCHOM 3aIUTHI.

2.2. UndopMannoHHbIe TEXHOJOTHH

1. Cpens! nporpamMupoBanus. [IpuHIMIBL 0THa KK KOAa TporpaMMbl. CUHTaKCHUC SI3bIKA
nporpammupoBanusd. ChopaBoyHast cucrema. ba3oBele Tumbl JaHHbIX. OCHOBBI PabOTHI €
YHMCJIOBBIMU U CTPOKOBBIMU THUIIaMH JJaHHBIX. DOpMaTHpOBaHUE CTPOK.

2. CtpykTypa  KOZa  mporpammbl.  BcrpoeHHble  omeparopel W (DYHKIIHH.
[Tonp3oBarenbckre (GYHKIMM U OCHOBBI (DYHKIIMOHAJIBHOIO IporpamMmupoBaHusi. Dailiibl.
[TepexBat ommoOOK.

2.3. Ba3el 1aHHbBIX

1.OcHoBHble onpenenenus. banku, 6a3bl TaHHBIX: KJIaccU(UKaAIUs, apXUTEKTypa, COCTAB.

Wndopmanus, nanHele ¥ 3HaHHUA. Cuctembl 00paOOTKM JaHHBIX. TpagullMOHHBIE
daiinosble cucteMbl. baza naHHBIX U cucTeMa ynpasieHus 6a3amu naHHbIX — CYBJl. @yHnkuun
CYB/. banku nanubeix. CocraB OaHka AaHHbIX. COBOKYHNHOCTh CpEJICTB OaHKOB JIaHHBIX.
Knaccugukanus OaHkoB AaHHBIX. Posib 0aHKOB JaHHBIX B HMH(OPMAIMOHHBIX CHCTEMaXx.
TpexypoBHeBasi apXUTEKTypa: BHEIIHUM, KOHIIENTYaJIbHbII BHYTPEHHUI YPOBHHU OaHKa JaHHBIX.
TpeboBanus k OaHKaM JJaHHBIX U MOKa3aTenn 3PPEeKTUBHOCTH.

2. [lnannpoBanue, MPOSKTUPOBAHKIE U aIMUHICTPHPOBAHNE 0a3bl TaHHBIX.

Oranbl KM3HEHHOTO LUKJIAa M NPOEKTHpOBaHUSA 0a3bl AaHHBIX. [IpoexkTupoBaHue
npunoxkenus. Bpibop CVYBJl. AnMunuctpupoBaHue HaHHBIX. AJMUHHCTpUpOBaHUE Oa3bl
JTAaHHBIX.

3. Mopenu TaHHBIX U MPOSKTUPOBaHKE 0a3 TaHHBIX.

[Tonstue mMonenu naHHbIX. OOBEKTHBIE MOJENM JAHHBIX: MOJAETb THMA «CYIIHOCTh —
CBS3bY», CEMaHTHuYecKas Mojielb, (PYHKIMOHAIbHAS MOJAENb, OOBEKTHO-OPUEHTUPOBAHHAS
MoJieb. MOJIesIn Ha OCHOBE 3aIlMCel: CeTeBask U MepapXxudeckas MOJIEIN JAHHBIX, PEISUOHHAsA
Monenb JdaHHbIX. KoHnentyanbHoe MonenupoBaHue. Puznueckue MOJEIM  JIaHHBIX.
Pensiunonnas mojnens aaHHbIX. OCHOBBI PENSIMOHHON anreOpbl. PensumoHHOE HcCUMCIIEHHE.
Hcuncnenne otHomeHud. OCHOBHbBIE ONEpallMU HaJ OTHOIIEHUSMHU: OOBEAUHEHHE, PA3HOCTD,
JIEKapTOBO MPOU3BEIEHUE, TPOEKIMS U CEIEKIIUS.



4. MeTto0510rust IPOSKTUPOBAHUS PEISALIMOHHBIX 0a3 JaHHBIX.

[IpoexTtupoBanue CTPYKTypbl 0a3 naHHBIX. [logxonapl «OT mHpeaMeTHOW 00JacTH» U «OT
3ampocay. WH¢omoruueckoe wMoaenupoBanue. Jlatamormueckas Mozenb 0a3bl  JaHHBIX.
Onpenenenne coctaBa nHpopmanmonHoit 6a3er u BeIOOp CYBJl. Hopmanm3arus oTHOIICHUH.
OyHKIMOHANbHAS 3aBUCHMOCTh JAaHHBIX. AHOMAJIUU MOAW(DUKAIUN JTaHHBIX. J[eKOMITO3UIHS
oTHomeHud. HopmanbHbie (OpMBI.

5. @u3nyeckas OpraHu3anys JaHHbIX.

@ailsioBbIe CTPYKTYPHI AJIsl XpaHEeHUs! HHpopMalK B 0azax AaHHbIX. HAeKcHbIE daiiibl.
WuBepTuUpoBaHHbIE CINUCKU. becdaiioBas opraHu3anus XpaHEHHS [aHHBIX. OKCTEHTHl M
ctpanuiel. butoBeie crpanunbl. Ctpykrypa xpaHeHus maaHHbix B CYBJ[ Oracle m MS SQL
Server.

6. YnpasneHue 1aHHBIMH B 0a3ax JTaHHBIX

BBenenue B s3biku ynpasieHus: naHHbIMUA. Beenenue B s3pik QBE. BBenenue B s3bIK
SQL. Ha3nauenue, uctopus u crannaptsl sizbika SQL. 3anucs SQL-onepaTopos.

S3pIk ompeneneHus NaHHBIX. MpeHTudukartopbl s3bika. Tumbl gaHHbix. OCHOBHBIE
oneparopsl s3bika DDL. fI3pIk MaHumynupoBaHus AaHHBIMH. OCHOBHBIE OIEpATOPbI S3bIKA
DML. IIpocTtsie 3anpocsl. COpTUPOBKA pe3ynbTaToB. Beruncnsemele pyHKuM. ['pynnupoBanue
pesynbraToB. [log3ampockl. MHororabnuynsie 3amnpocsl. KomOuHMpOBaHHE pPE3yIbTHPYIOIINX
tabmui. Vi3mMeHeHne cogepkuMoro 0a3el JaHHbIX. [IpencraBieHus.

7. ObecrieueHne IETOCTHOCTH TAHHBIX.

OO6si3atenbHble  gaHHble. OrpaHuyeHus I JOMEHOB. LleloCTHOCTH CyIIHOCTEH.
CcbliouHas 1en0CcTHOCTh. Vcnonap30Banue TpaH3akuud. TpUrrepsl U XpaHUMbIE TPOLIETYPHI.

8. AnmMuHUCTpHpOBaHue 0a3 JaHHBIX.

Hunamuueckuit  SQL, ynpasnenne pgocrynoM. Buaenpenne SQL-omeparopoB B
npuKiIagHele nporpammbl. OcCHOBHbIE KoHUenuuu auHamuueckoro SQL. JluHamuueckue
Kypcopsl. [IpenocraBinenue npuBUIETuid MOJIb30BATESAM.

9. IlepcrieKTHBHBIE HANIPABJICHUS PA3BUTHUSI CUCTEM 00paOOTKHU TaHHBIX.

0630p coBpemennbix CYB/l. Xpanunuia nanusix 1 OLAP-texHonorus. ApXurekrypa,
TEXHOJIOTUM W HWHCTPYMEHTBl XPAHWJIUIL JaHHBIX. AHanuTH4YecKas o0paboTKa JIaHHBIX.
Muoromepnas OLAP-texHonorusi. Butpunsl gaHHbix. PacnpeneneHHble, 0ObEKTHBIE,
o0wvexTHO-pensiinonHble CYBJ]. ®dynknun u apxurekrypa pacnpeneieHabix CYBJl. OcHoBHbIE
KOHIIETIUN 00bEeKTHO-OPHEHTUPOBAHHOTO oaxoaa. O630p 06bekTHO-pensaroHHbIX CYB/I.

2.4, MeToabl BLIYHCIUTEILHOH MATEMATHKH U NMAKEThI NPpURKJIAAHBIX IPOrpaMM

1. OcHOBHBIE TMOHATUS U OIpPENEICHHS] BBIYMCIUTEIBHOW MaTeMaTUku. YucieHHbIe
METO/BbI PEIICHNS YPAaBHEHUI U CUCTEM YPABHEHUM.

Hemn m 3agaum nucnmriuivHbl. Kiaccel 3a1ad, pelaeMbIX YHCICHHBIMH METOAAMHU.
OCHOBHBIE TOHATHS, ONpeAeieHUs, TepMHUHONOrusA. [loHATHS OmMOKM M TOYHOCTH. Buuis
omnbok. Utepannonnsie BorurciaeHus. CXOAMMOCTh UTEPAIIMOHHBIX BbIYMCIEHUH. YncaeHHoe
pelleHre HeMMHEeHHbIX anredpandyeckux ypaBHeHUil. Mertoapl pemeHus. OTneneHue KopHen
rpadguueckuMu MeToJaMu. YTOUYHEHHEe KopHel. VHTepBanbHble METOAbl. MeETOapl KOppeKIuu
npubimkeHns. MeTo MOJOBUHHOTO JiesieHUsl. MeToJ] MpOomnopLUuOHaIbHBIX YacTed. Y CIoBUA
OKOHYAaHUS BBIYMCICHUN HHTEpPBAJbHBIMM MeTofamMu. [IpenMymiectBa HM  HEOOCTATKH
WHTEPBAJIbHBIX METOAOB. MeToa MpocThIX uTepauui. JloCTaTO4HOE YCIOBHE CXOIUMOCTH
pelmIeHusl METOJOM  HIpOCThIX HrTepauuid. llomydeHwe rapaHTUpPOBAHHO — CXOIAIIEHCS
UTEpaIMOHHON (OpMBI HENMHEHHOro ypaBHeHHsA. MeTosa kacarenbHbIX. JlocTaToyHOE yciaoBHe
CXOJMMOCTH METO/Ia KacaTeJbHBbIX. BbluMcnuTenbHble MpoOieMbl METOJa KacaTelabHBIX U HUX
peurerre. CucTeMbl JIMHEHHBIX anredpandeckux ypaBHeHHUH. [IpsiMble 1 UTepalimoOHHbIE METOIbI
pemenus. Matpuunslii noaxoa. Meroasl Kpamepa, o6patHoit matpuisl, XKopnana—I'aycca u ux
anroputMusanys. MeTox NpOCTBIX WUTEpalUd I PELICHUS CHUCTEM JIMHEHHBIX YPAaBHEHUM.
JloctaTouHOE YCIOBHE CXOIUMOCTH U TMPHUBEACHHE K CXOASIIEHCS HUTepallnoHHOM (opme.
VYciioBUsL OKOHYAaHHUSI WTEpalMOHHOW mpoueaypbl. Moaudukanus 3einens. OcoOeHHOCTH
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pELICHHUs CUCTEM HEJTMHEWHBIX anreOpanyecKux ypaBHEHHMH. MeToa MpOCTHIX UTEpaluid U ero
MoaudUKAIMK TPUMEHUTEIPHO K CHCTEeMaM HEJIMHEHHBIX ypaBHeHHH. Meton Herotona—
Padcona u ero moguduranus. AITOpUTMU3ALMS PEIICHUS YPAaBHEHHA UM CHCTEM YpPaBHCHHIA.
Penienue ypaBHEHUI U CUCTEM ypaBHEHUH C MCIIOJIB30BAHUEM TAKETOB IPUKIIAIHBIX IPOTPAMM.

2. O0paboTKa IKCIIEPUMEHTAITLHBIX 3aBHCUMOCTCH.

HNHuTepnonupoBaHue SKCIIEpUMEHTaIbHBIX 3aBUcuMocTel. [locranoBka 3anaun. Ilonarus
MHTEPNOJSALMM M JKCTPANOSALMH.  Y3Ibl  UHTepnoaupoBaHud.  KycouHO-TMHENHOE
UHTepHoiaupoBanue. MHTepnonsuuoHHble NOIMHOMBI. ['paduueckoe ompeneseHue CTENeHu
nosuHoMma. [loHsATHE KOHE4HbIX pa3HocTed. OnpenesieHue CTENEHW NOJMHOMA C IOMOIIbIO
KOHEYHbIX  pasHocTedl.  OrpaHuueHuMe Ha  HCIOJB30BAHME  KOHEYHBIX  Pa3HOCTEH.
WHTepnosAnMoHHbI  nosMHOM  Jlarpanxa. Ilonsitne  pa3nenéHHBIX  PAa3HOCTEM.
HHTEpnoNsLMOHHBIN IIOJINHOM Herotona. Anmpoxcumanus JKCIIEPUMEHTAIIBHBIX
3aBUCUMOCTENl. MeToj HauMEHbIIMX KBAApaTOB M ero kpurepuil. Cucrema JMHEHHBIX
ypaBHEHMH 1711 pacuéra Ko (UIHMEHTOB allPOKCUMUPYIOIIEro nojiMHoMa. MaTtpuuHas ¢popma
pellleHuss 3aJa4yd  allpoKCHUMAllMM METOJOM HaMMEHbIIMX KBaapaToB. DopMupoBaHue
XapaKTepUCTUYECKOM  MaTpulbl.  BbIBOA ~ OCHOBHOIO  pacy€THOrO  COOTHOLICHHS.
Anropurmusanus o0paboTku AKCHEPUMEHTATbHBIX 3aBHUCUMOCTEH. O6paboTtka
JKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEN C UCIIOJIb30BaHUEM ITAKETOB MPUKJIAJHBIX IPOIPAMM.

3. HUucnennsie MeTo b1 AU PepeHInpOBaHUS U HHTETPUPOBAHMUSL.

Yucnennoe nu¢pdepenuupoBanue. YucieHHbIH pacyéT NPOM3BOIHBIX OJHOMEPHBIX
¢yHKIMI 1nepBoro mnopsiika. YWCIEHHBIM pacdy€T YaCTHBIX IPOM3BOJAHBIX MHOTOMEPHBIX
¢bynkuui. YucneHHblH pacdy€T NMPOU3BOJHBIX BBICHIMX MOPAIKOB. PaKkTOpPbI, ONpeaessomue
omMOKy 4yHucieHHOro nuddepeHnupoBanus. UncieHHOe MHTErpupoBaHue. UNCICHHBIH pacdéT
onpenenéHuelx uHTerpanos. lllar uHTerpupoBanus. Meroabl NPAMOYrOJIbHUKOB, TpaleLuH,
napabon. Koadpdumumenter Koreca. Daktopsl, omnpeaensionye OmMMOKY YHCICHHOTO
MHTETpUPOBaHusA. UUCIIEHHBIM pacu€T onpeAciNEéHHBIX HHTerpanoB merogoM Moure-Kapio.
UmncnenHoe pemieHne OOBIKHOBEHHBIX Au((epeHInaNIbHbIX ypaBHEHUH W HX cUCTeM. Mertox
Oiinepa. MoaudunuposanHslii Metoa Ditnepa. Meron Ditnepa—Kommu. Meron Pynre—Kyrto! 4
nopsaka. @DakTopbl, BIUSIONME Ha HAKOIJICHHE OIIMOKM TP YHUCIEHHOM pEIlEHUU
mudepeHMaIbHbIX  ypaBHeHHMH M uxX  cucteM. (OcOOEHHOCTHM  pelIeHUsT  CUCTEM
muddepeHnmanbHbix ypaBHeHHH. [locranoBku 3amaunm Komm u kpaeBoil 3amaum. Pemienue
3amaun Komm. Cenenuwe kpaeBoil 3amaum K 3agade Komm. Anroputmuzanus 4YHCIEHHOIO
pacuéra MpOMU3BOJHBIX W  ONPEICNEHHBIX HHTErpajioB.  AJTOpPUTMHU3ALNS  pEIICHUS
T depeHMaIbHbIX YpaBHEHUN W MX cucTeM. UMcieHHble MeTonbl AudQepeHInpoBaHUsS U
MHTETPUPOBAHUS B TAKeTaX MPHUKIAJHBIX IPOrpaMM.

4. YucrieHHbIE METO/Ibl OTHOMEPHON 1 MHOTOMEPHOM ONTUMHU3AIUH.

IlocTaHoBKa 3amad  OJHOMEpPHOM M MHOIOMEpHOM onrtummsanuu. Kpurepuit
ontumuzauu. ['1o0anbHbIe U JOKanbHble onTUMyMbl. Kiaccudukanus MeTo10B ONTUMHU3ALMH.
OpHoMepHast ontuMuzanus. MeTon JOKalIuM3allMd ONTHMyMa. MeToj 30JI0TOrO0 CEeYeHHs.
CpaBHeHuEe METONOB OAHOMEpHOM onTummu3auuu. MHoromepHas ontumuszanus. Mmroctpanus
YHUCIIEHHBIX METOZOB C TOMOINbIO JUHHUHM ypOBHSA. MeToabl N1€TepPMUHHUPOBAHHOIO IMOUCKA.
MeTton 1moouepE€THOro M3MEHEHUsl NMEepPEMEHHbIX. Meron ckaHupoBaHus. CpaBHEHHE METOJIOB
JNETePMUHUPOBAHHOTO TIOMCKAa. MeTopl rpagueHTHOro noucka. Meton penakcanuii. Bwibop
NIEPEMEHHON M 3HAKa HaNpaBJICHUs I[IOMCKa HAa OCHOBE aHalW3a 3HAUEHUH YaCTHBIX
pOU3BOIHBIX. MeTon rpagueHTa. Pacuér koOpAMHAT HANpaBiIeHUS ABMXKEHHUS K ONTUMYMY.
Meron Hauckopeimero crnycka. CpaBHEHHE TpaJUEHTHBIX METOAOB. MeToasl ciaydailHOro
nmoucka. Meroa ciIydalHBIX HampaBieHuid. Meton oOpatHoro mara. Meroa cmycka c
Haka3aHMEeM clydaiiHOCcThl0. (CpaBHEHHME KJIACCOB YHMCIEHHBIX METOJOB MHOTOMEPHOM
ONTUMM3AIMU.  AJNTOpUTMHU3ALMSA  pelIeHUs 3adad  ontumuzauuu. OnrtuMuzanus ¢
MCII0JIb30BaHUEM IAKETOB NPUKJIAJHBIX IPOIPAMM.



2.5. SI3bik mporpammupoBanusa C++

1. Beenenne S3pik mporpammupoBaHuss C++. OmemeHThl s3bika C++.  Andaswur,
KOHCTaHTHI, iepeMeHHble. CTpykTypa nporpammsl (aus MS-DOS): - noakinroueHne OUOIHOTEK,
(GyHKLIMsA main, JEKCeMbl, IMPUHLMIBI CO3/JaHUs (YHKUMH, BbI3bIBAEMBIX M3 TJaBHOH
nporpaMMbl. OOMeH JaHHBIMH B (QYHKIUAX. Mozaenu mnamsTtd. BuOIMOTEeKH CTaHIapTHBIX
Gynkuui s3pika. [IpuHnune! ux kiaccudukanuy 1 Bbi3oBa. Bo3Bpaiaemble 3HaueHUsT QyHKIMHN.

2. CtpykTypHOE nporpammupoBanue. bazosbie cpenctsa si3pika C++.

Tunbl panHbix. Onepanuu s3blka: - MaTeMaTHYeCKHE M JIOTHYECKue. BwIparkeHwus.
[TpuHIMIBI MCTIONIB30BAHMS ONEpaIii U CTaHJAPTHBIX (PYHKIHMHA B BhIpakeHUsX. Oneparopsl
A3bIKa (COCTABHOM, OIEpaTopbl IMKJIA, YCIOBHBIE OIEpaTOpbl, OIepaTopbl Iepexoja,
nepexoueHuss W Bo3BpaTa). [IpeoOpasoBanue TuUNOB. MOAylIbHOE NPOTPAMMHUPOBAHHE.
Oyaknun. OO6MmeH naHHBIX B (QyHkusax. Omepatop return. Ilepemaua wHbopmanuu 1o
3HAYCHHIO, MO YKa3aTelNio, MO CChUIKE. YKa3aTelnd W MacCHBbl. [IpHHIMIIBI KCIIOJIB30BAHUS
CHUMBOJIbHBIX CTpPOK. J[MpEeKTHUBBI Ipernpoueccopa. YcinoBHas komnwisanus. O6mactu 1eHCTBUS
uneHTuGUKaTopoB. Buennue o0bsaBnenus. [lonmenoBanHbIe 001aCTH.

3. OOBEKTHO-OPUEHTUPOBAHHOE ~ MporpaMMupoBaHue. VHKancymsuums W KIIacchl.
Oynkuuu-wiensl  kiacca. [lpyxectBenHble (yHKIMH. KOHCTPYKTOpPBI H  JECTPYKTOPHI.
[Teperpy3ka koHCTpykTOpoB. CraTuueckue 4jieHbl kiacca. [IpyuHUIMIBI cOo3AaHUS OOBEKTOB.
MexaHu3M HacieloBaHus M uepapxus kiaccoB. Kirouu moctyna private:, protected:, public:.
[Teperpyxaemble pyHKIIMU — WieHb! Ki1accoB. MHOXkecTBeHHOe HacnenoBanue. [lomumopdusm u
BUpTyanbHble QyHKuu. Yncteie BupTyanbHble GyHKnun. [lomuMopdusM u MHOXKECTBEHHOE
HacinenoBaHue. YUrteHue U 3anMch uHpopMmauuu U3 Qaitnos. Iloroku (cTtaHmapTHBIA U
OTKpbIBaeMbIil). OTKpBITHE U 3aKpbITHE (aiina. [lepemerienne ykasarens BHyTpH (aiina.

4. lla6nounsl. CtannaptHas Oubnuoteka. [1labmonsl. CTpOKOBBIE U MOTOKOBBIE KJIACCHI.
CraHjapTHbIE aJTOPUTMBI.

2.6. MeTobl HCKYCCTBEHHOT0 HHTEJLJIEKTA

1. ITonsiTMe MCKYCCTBEHHOro HHTesUlekTa. Kiaccuukanus HampaBlIeHUH U METOJOB
HCKYCCTBEHHOI'O MHTEJUIEKTA. 3aJayu, pellaeMble METOJAAMHM HCKYCCTBEHHOI'O HHTEJUIEKTA.
WHTemekTyanbHble CHUCTEMbl M TEXHOJIOTMU: HMX AapXUTEKTypHble M (DYHKIMOHAJIbHBIE
OTJIMYUTEIIbHBIE OCOOEHHOCTH.

2. OCHOBHBIE TOHATUS M KJIacCU(UKALMSA apXUTEKTyp M TPUHIMIIOB pPabOTHI
HUCKYCCTBEHHBIX HEWPOHHBIX ceTeil. ba3oBble 3JIEMEHTBHI HMCKYCCTBEHHONM HEWPOHHOW CETH:
UCKYCCTBEHHBIM HEWPOH, CIOM HEUPOHOB, CKPBITBIA CJIOM, CUHAINTUYECKas CBsI3b, BECOBBIE
K03 purmeHTr, K03PPUIUEHTH CMEIICHUs, COCTOSIHUE HeilpoHa. DyHKIMA akTUBauu. Buasl
¢bynkuuit aktuBanuu. CtpykTypa cetH. PacnpocTtpaHenue curHana B HelipoHHoW cetu. Cetu
IPSIMOTO PacIIpOCTPAHEHUSI U PEKYPPEHTHBIE CETH.

3. BeIOOpKH JaHHBIX Ui HEHPOCETEBOr0 MOAETUPOBaHMA. 1peOOBaHUS K MCXOIHOM
BbIOOpKe. [ToHATHS 1 o0ecrieueHne BBIIOJIHEHUS PENPE3EHTaTUBHOCTH, HEITPOTUBOPEUYNBOCTH U
YHUKaJIBHOCTH MHpuMepoB. OOydaromas U TecTtoBas BbIOOpKU. JIMHeWHas HopMaiu3auus U
JeHopMmann3anus. HennHelHas HopMmanm3anus W JeHOopManu3auus. JlmHeapusaums u npyrue
crnocoObl  MacmTaOupoBaHuss OOydyaromMX JaHHBIX. Kpurepunm oOLeHHBaHMA KadecTBa
HEHPOCETEBOU MOJIEIH.

4. ITpuHIMnBl U anropuTMbl oOydeHus. JKuzHeHHBIN UK HelpoHHoM cetu. Kmaccel
3aJa4, perraeMble ¢ MOMOIIBI0 HEHPOHHBIX ceTell. [locTaHoBkM 3a1ay anmpokcuManuu QyHKIUI
U MHTEPIONUpPOBaHMUSA JAaHHBIX. [IporHosmpoBaHue BpeMeHHbIX psafoB. Kiaccuduxamms u
unentudukanus. PacroznaBanue oopasos. Kiacrepuzamus o0bEKTOB.

5. O0yuenne c¢ yuuteneM. OJHOCIOMHBIN MNEPUENTPOH: CTPYKTYpa, IMapaMmeTpbl
HACTpOMKKM HeHpoHHOW ceTH. AjaroputM oOydeHus Yuapoy—Xodda. BeruucnurenbHbie
OTrpaHMYEHUS MOJIENIEH HA OCHOBE OJJHOCIOWHBIX MEPLIENTPOHOB.



6. MHOTOCNOMHBIM MepUenTpoH: CTPYKTypa, mapamMeTpel HacTpoiiku. OOydeHue
MHOT'OCJIOMHBIX MEPLENTPOHOB HAa OCHOBE METOAA OOpPaTHOrO paclpOCTPAaHEHHs OLIUOKH.
AJNBTepHATUBHBIC METO/IbI U AITOPUTMBI 00YUEHHSI MHOTOCTIOWHBIX MEPLENTPOHOB.

7. Heiiponnsie cetu paauaibHO-0a3ucHbIX (yHKuA (PB®): mnonsrue pamuanbHO-
0a3uCHOM (yHKIIMHU, KaKUe paJualbHO-0a3uCHBIE (DYHKIIMH MOKHO HCIIOJIb30BaTh B HEHPOHHBIX
CeTsdX, CTPYKTypa, HacTpoiika. JKHW3HEHHBIH LHKI: CcTaAuu OOY4YeHHs U IPaKTHYECKOTro
ucnoJbp30BaHusA. OCOOEHHOCTH HACTPOMKHU PaJUalbHbBIX 3JEMEHTOB Ul PELLIEHUS OJHOMEPHBIX
1 MHOTOMEpPHBIX 3a/1a4. CBS3b MEXKy 00yUaroiei BbIOOpKoM u cTpykTypoii Pbd-cern.

8. OOyuenune 6e3 yuutens. [lonaruss camooOydeHUss U CaMOOpraHU3AIMA HEWPOHHBIX
cereil. [locraHoBKa 3ajmauM KiIacTepu3alud OOBEKTOB. AJITOPUTMBI CaMOOOy4YeHHS U
caMOOpraHu3alnyuu HerpoHHoH cetu KoxoHeHa.

9. Knacrepuzanuss 0oOBEKTOB € pa3HbIM HaOOpoM Mpu3HaKoB. Teopus ajanTHBHOIO
pe30HaHCca U HEHWPOHHBIE CETH, OCHOBaHHblE Ha Hed. buHapHas HelipoHHas cerb APT-1.
AmHarnoroBas HelipoHHas cetb APT-2.

10. AcconmaruBHas HaMSTh. ABTOacconaTuBHas HaMSTb. Peamuzanusa
aBTOACCOLMATUBHOM MaMATH M paclo3HaBaHMEe o0Opa3oB € IOMOIIBIO HEHPOHHOH ceTu
Xomndunma. Ctpykrypa cetu Xomnduiaa, mapaMmeTpbl €€ HaCTPOUKH, CTaIUH )KU3HEHHOTO ITUKJIA,
o0y4yeHHe, OrpaHMueHHE Ha KOJIMYECTBO PAaClO3HaBaEMbIX 00pa30B.

11. I'erepoacconmaruBHast namstb. HeliponHas cetb Kocko: cTpykTypa, mapameTpbl
HAaCTPOMKM, CTaAUM IKM3HEHHOrO0 LUKJIa, OOy4YyeHHe, OrpaHHMYeHHE Ha KOJHYECTBO
pacmio3HaBaeMbIX 00pa3oB. [locTaHOBKHM 3amad pacno3HaBaHUS M KiaccHpUKAnus o0pa3oB C
oMoIIbI0 HelpoHHOM ceTtn Kocko.

12. HeiiponHnass ceTb XAOMMHUHTA: CTPYKTypa, MapaMeTpbl HACTPOHKH, CTaIuu
KU3HEHHOTO IMKiIa, oOyuenue. Kiaccuduxanus o0pa3oB M HIACHTU(DUKALUS CUTyallUd c
MIOMOIIbIO HEHpOoHHOM ceTh XaMMuHra. HTepnpeTanus pe3yibTaToB padoThl ce€TH XIMMUHTIA.

2.7. DBOJIONIMOHHBIE METO/IbI U AJITOPUTMBbI ONTUMHU3AIHT

1. OGmee npexacraBieHue 00 HBOJIOIMOHHBIX METOJAX M aJrOpPUTMax ONTHUMM3ALMU.
Tepmunonorust u onpeaenenus. Knaccuduxanus. Buasl 1 mocTaHOBKM 3aJad ONTUMU3ALINY,
pEIIaeMBbIX C TIOMOIIBIO 3BOIIOIMOHHBIX METOJIOB U aJITOPUTMOB.

2. Marematnyeckue ®  OWMOJIOTMYECKHE  OCHOBBI ~ I€HETHYECKHX  aJITOPUTMOB.
TepMHUHOJIOTHSI TE€HETHMYECKUX aJITOPUTMOB IPUMEHHUTEIBHO K 3aJadaM ONTHMU3ALHNH.
Knaccudpukanus TreHEeTUYECKUX  alrOpUTMOB. AJNTOpUTMBI  OMHApPHOTO  KOJAUPOBAHUS:
OpelCTaBiIeHHe M  MpeoOpa3oBaHME IEPEMEHHBIX, TNPOCTble M  MOJU(PHUIHMPOBAHHBIE
TEHETUYECKHUE ONEepaTopbl, PENpOAyKTHUBHBIM IaH XoJjlaHaa, MpodjemMa BbIPOXKIECHUS
HOMYJISIUH, 3BOJIOLMOHHBIE CTpAaTeTHH, MpaBUiIa CEJIeKIUH O0coOel, YCIOBHS OKOHYAaHUS
HBOJIFOLIMOHHOTO IPOLIecca.

3. 'eHeTnyeckre  aIrOpUTMbl  BELIECTBEHHOIO  KOAMPOBAaHUS:  INpE/ICTaBIICHUE
NEPEMEHHBIX, OIEpaTopbl, CTPATETHH, YCIOBUS OKOHYaHMUsS. OCOOEHHOCTH JWILJIOMIHBIX
TEHETUUYECKUX AJITOPUTMOB.

4. Metron nuddepeHITMATBHOM  HABONIONMW: Ha3HAYeHHE METOAa, OCOOCHHOCTH
IIPEJICTaBICHNUs] IEPEMEHHBIX, ONEpaToOphl, pacy€THbIE cooTHomeHMs. IlpenmymectBa u
HepocTaTku. CpaBHEHHE C APYTUMU IBOJIOLMOHHBIMU METOJAMH U aJIrOPUTMaMHU.

5. IloHsiTHE MHOTOAreHTHBIX CHUCTEM, TEPMHUHOJIOTUSA U ompexaeneHus. Knaccupukamus
MHOTOareHTHBIX CHCTEM, UMUTUPYIOLIUX MPOLECCH B )KUBOM mpupoze. Buasl pemaembix 3ama4y
ONTUMM3ALMHU. AJNTOPUTM MYPaBBUHOM KOJOHUHU. AJITOPUTM MUENIUHOTO posi. I[Ipumepsr
pelieHuss 3anad. 3auMCTBOBAaHUE NPHUHLMIIOB IOBEACHUS areHTOB B KUBOW Mpupoae A
COBEPILEHCTBOBAHUS ~AJTOPUTMOB MHOTOMEPHOW ONTHMHU3ALUK (QYHKIUH CO  CIOXKHBIM
penbedom nosepxHocTH. KoMOMHUPOBAaHHBIE SBOJIIOIIMOHHBIE aITOPUTMBI.



2.8. Unc/ieHHbIe MeTO/bI PeLICHNH YPaBHEHUI MaTeMaTH4YeCKOil (PM3UMKH M XUMHUH.
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1. Annpokcumanus muddepeHIHATBLHBIX OTIEPaTOPOB ot , OX , ot . [lonstue nopsaka
AIIMPOKCUMALIMHA PA3HOCTHON CXEMBI.

2. IloHsiTHe SIBHOW ¥ HESIBHOW CXEMBI.

3. JlokazaTenbCcTBO YCIIOBHOM YCTOMYUBOCTH SIBHOM Pa3HOCTHOM CXEMBI,
arnmpOKCUMUPYIOIICH ypaBHEHHE MapadOINYECKOro TUIa (CIEeKTPaIbHbIM METO/).

4. Jloka3aTesbcTBO  aOCOMIOTHOM ~ YCTOMYMBOCTH  HESIBHOM  Pa3HOCTHOM  CXEMBI,
ANMpPOKCUMHUPYIOIIEH ypaBHEHUE MapaboIHIecKoro THMa (CIEKTPATbHBIA METO).

5. [Ipumepsl HESIBHBIX CXEM JI PElICHUs YpaBHEHHS MapaOoIMYecKOro THMa C MEPBBIM U
BTOPBIM MOPSAKOM allIPpOKCUMAIMHU IO BpeMeHH (B ToM umcie cxema Kpanka-Hukosncona).

6. Cxema pacerieHust (MeToJi IPOOHBIX IIaroB) AJI PEICHUS MHOTOMEPHOTO YpaBHEHHS
napaboIMYecKOro TUIa.

3. BOITPOCHI AJIAA HOAT'OTOBKHU K BCTYIIUTEJIBHBIM UCIIBITAHUAM

1. UudopmaTuka

1. llonsatue wuHbpopmammu. J[lanusie. Bunet manaeix. [lepemenssie. Ilpencrarnenue
IIEPEMEHHBIX B IaMATU KOMIIBIOTEPA.

2. Cuctembl cumcineHus. UYTo Takoe cUCTeMa CUUCIeHHs. ba3uc CHUCTeMBbl CUHCICHHS.
OcHoBHbIE cucTeMBbI cuucieHusd. llepeBoa M3 OECATUYHBIN CUCTEMBI CUMCIIECHUS B JBOUYHYIO,
BOCBMEPUYHYIO U ILIECTHAALATEPUUHYIO U 00paTHO. YIPOLIEHHbIN NEPEeBOA MEXKIY JBOMYHOM,
BOCBMEPUYHON U IIECTHAALIATEPUYHON cucTeMoil. CllokeHne, BBIYMUTAHUE U YMHO)KEHHUE YHCET
B PA3JIMYHBIX CUCTEMAaX CUMCIICHHUS.

3. Jlornueckue onepanuu. OO03HaueHUs joruueckux omnepauuil. Ilpuoputer BbINOIHEHUS
noruyeckux onepanuii. CoctaBieHue TabIUIl UICTUHHOCTH.

4. MammHHasg apudmeTrnka (MaHTHCcca U nopsaaok). KomuuecTBeHHas oleHKa MH(OpMAaIUH.
VYpaBnenue lllenHoHa.

2. AudopmManmoHHbIE TEXHOJIOTHH

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

6. OcHOBHBIE PUHIIMITBI PA0OTHI CO CTPOKAMH U UX (hOpMaTHPOBAHUE.

7. Oneparopbl moBTOopa (LuKibl). OnepaTopsl nepexoaa W BblOopa. Buasl omuboK,
BO3HUKAIOIIIKE B X07€ paboThl Haj nporpaMMmoi. IIpuHiunel 00pabOTKH NCKITIOYEHHH.

8. Ilonb3oBarenbckas popma. OCHOBHBIE CBOMCTBA M COOBITHS IMOJIB30BATENBCKON (DOPMBI.
Tunosble 371IEMEHTHI YIIPaBICHUS, UX NMpeAHa3HAYEHNUE U PUHIUIIBI HCIIOJIb30BaHUS.

9. Ilonb3oBarenbckue npoueaypbl U Gynkiuu. @ainsl. Tunsl daiinoB. OCHOBHbIE NPUEMBI
paboThl u ¢ daitnamu.

3. Ba3bl JaHHBIX

10. baza nannbpIX u cuctema ynpasnenus 6azamu nanHeix — CYBJl. @yakiuu CYB/l. banku
nauubix. CocraB Oanka naHHbIX. Knaccudukanus 6aHkoB naHHBIX. Ponbh OaHKOB JTaHHBIX B
WH(MOPMAIIMOHHBIX CHCTeMax. TpexypoBHEBas apXUTEKTypa: BHEIIHUN, KOHIENTYyalbHBIN
BHYTPEHHUH ypOBHU OaHKa JTAHHBIX.

11. Monenu naHHBIX. Monenu Ha OCHOBE 3alKCed: ceTeBas W Hepapxudeckas MOJAETU
JAHHBIX, PEJSIITUOHHAS MOJIETTh JaHHBIX.

12. Metononoruss MPOEKTUPOBAHMS  PENSIMOHHBIX 0a3  maHHBIX. HWH(Domormueckoe
MojenupoBanue. Jlaramorudeckas MoIeNb 0a3bl JaHHBIX.



13. daiinoBblie CTPYKTYPHI 711 XpaHeHUs! uH(popMauu B 6a3ax naHHBIX. HIEKCHBIE (ailibl.
WNuBeptupoBannbie cicku. becdaitnoBas opranu3anusi XpaHEeHUs JaHHBIX.

14. YnpaBnenue gaHHBIMH B 0a3ax  JaHHBIX. SI3BIKM  yIpaBICHHUS  JaHHBIMH.
Unentuduxatopsl s3bka. THUIIBI JaHHBIX.

15. AamunuctpupoBanue 0a3 gaHHbix. Jlunamuyeckue kypcopsl. [IpemocraBienue
MPUBWIETHI TOIH30BATEISAM.

4. MeTobl BBIYMCIUTEIbHOH MAaTeMATHKHU M NAaKeThl NPUKJIAIHBIX IPOrpamMMm

16. YucneHHble METOIBI MHTETPUPOBAHUS. METOIBI MPSMOYTOJILHUKOB, TPAIEIHiA, TapadoJr.

17. Metoapl pemieHusi CUCTEM JIMHEWHBIX alreOpanyeckux ypaBHeHuW. Metonbl ['aycca,
["aycca-3eitnens.

18. YucnenHoe perieHue OOBIKHOBEHHBIX AM(GEepeHIINaIbHbIX YpaBHEHUH W UX CHCTEM.
Merton Diinepa. MoauduuupoBanusiii Meroq Diinepa. Merox Dinepa—Komm. Meron Pynre—
Kyttsl 4 nopsiaka.

19. Annpoxcumarus 3KCrepruMEHTAIBHBIX 3aBUCUMOCTEH. MeTo1 HAaMMEHBIIINX KBAIPaTOB
€ro KpUTepHuil.

20. Metoap! onTuMH3annu GYyHKIUU OJHON MepeMEeHHOW. MeTo 1 JToKaIu3aun IKCTpeMyMa.
Meton 3010TOrO cedyeHus. MeToa MOWCKa TOYKM SKCTPEMyMa C HCIOJIb30BAHUEM YHCEI
duboHauyw.

5. SI3bik mporpammupoBanus C++

21. DnemenThl s3pika C++. AndaBuT, KOHCTAaHTHI, nepeMeHHble. CTpyKTypa MHpOorpamMMbl
(mr MS-DOS): nonkiroueHue OuMOMMOTEK, (YHKIUS Mmain, JIEKCEMbl, MPUHIMIIBI CO3AaHUs
(GyHKLUH, BBI3BIBAEMBIX U3 I1aBHOM mporpammbl. OOMEH JaHHBIMU B (YHKLIUSX.

22. bazoBeie cpenctBa s3pika C++. Tumbel ganapix. Onepanuu s3bpIKa: MaTeMaTHUYECKUE H
aoruyeckue. BoipaxkeHus. [IpuHIMIBI UCIONB30BaHUS ONepalMii U CTaHAAPTHHIX (YHKUUN B
BbIpaxkeHUsX. OmnepaTopsl si3blKa (COCTAaBHOM, oIepaTopbl LMKIJIA, YCIOBHBIE OIEpaTophl,
orepaTopsl Nepexoa, NepeKIrodeHus 1 Bo3parta). [IpeobpazoBaHue TUIIOB.

23. Teoperndeckue OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO IPOrpaMMUPOBAHUS.
[TporpamMHas peannzanusi HHKANCYyJSIUH, HAacIe10BaHHs U OIUMOp(dU3Ma.

24. TlotoxoBbIit BBOA-BBIBOJ B C++. OTKpBITHE M 3aKpBITHE MOTOKA Uil YTeHHUS U3 (aiina u
3anucu B (ai.

25. OnepaTopsl BBICTICHHS ¥ OCBOOOXKIEHHSI TaMITH ISl TEPEMEHHOH W MaccHBa.
VYkaszarenu. Onrcanue ykaszarene.

26. Kimacchl v uieHsl: yHKIMU-WICHBI, TOHSATHE KJlacca U 00bEKTa.

6. MeToabl HCKYCCTBEHHOT0 HHTEJLJIEKTA

27. VickyccTBeHHBIE HEMPOHHBIE CETH: KJIaCCU(HKAIMsI, OCHOBHbBIE CTPYKTYPHBIE 3JIEMEHTHI.
Pabora ¢ BeiOOpkamu JaHHBIX. OlleHKa KauecTBa HEHPOCETEBBIX MOEIEH.

28. OgHOCIIOMHbIE W MHOTOCJIOWHBIE NEpLENTPOHBl: CTPYKTYypa, METOJbl M aJIrOPUTMbI
o0y4deHusl, CTaIuu KU3HEHHOTO [IUKJIA, KJIACChl peIIaeMbIX 3a]1ay.

29. HeiipoHHble ceTH paauaibHO-0a3UCHBIX (YHKLUUH: CTPYKTYpa, METOAbI M aJrOpUTMBI
06y'-IeHI/I$I, CTaguu JKHU3HCHHOI'0 IHWKJIA, KIACChl pEIIacMbIX 3ajaady. ITocTanoBku 3a1a4
anmnpoKCUMalui GYHKUIUH U KIacCU(PUKAIIMM C UCIOJIb30BaHNEM HEMPOHHBIX CeTel paauaibHO-
0a3uCHBIX PYHKIIHMA.

30. Camoo0y4eHrue M camoopranusanus HelpoHHbIX cereil. Kmacrepuszauusa. KmactepHbiit
ananm3. Heitponnbie cetn KoxoHeHa © aJanTUBHOTO pE30HAHCA: CTPYKTypa, OOydeHue,
HACTPOWKA, CTAIUH )KU3HEHHOI'O LIUKJIA.

31. Pemenne 3amau pacrio3HaBaHUs 00pa30B C TOMOIINBIO HEHPOHHBIX ceTeil. HelipoHHBIE
CeTH aBTOACCOLIMATUBHON M I'eTepOaCcCOIMAaTUBHON MaMATH: CTPYKTypa, oOyueHHe, HaCTpoKa,
CTaJuU >KM3HEHHOro IuKia. OrpaHMYeHHs Ha KOJUYECTBO PACIO3HABaEMbIX 00Opa30B CETHIO
3a1aHHOU CTPYKTYPBI.
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7. DBOJIIOHOHHBbIE METOAbI U AJITOPUTMbI ONTUMU3ALNH

32. Oco0eHHOCTH W O0JIACTHM TPHUMEHEHHS OHBOJIOINHOHHBIX METOJOB U aJTOPUTMOB
ontuMu3aluu. ba3oBble MOHATHSA: 0COOb, MOMYJAIMSA, (PYHKIHS MPUCIOCOOICHHOCTH, SI0Xa
3BOJIONMH. [IprMephl 3BOMIONMOHHBIX METOAOB U AJTOPUTMOB ONTHMM3ALNHU, BIOXHOBIEHHBIX
MIPUPOIOH.

33. 'enetnueckne anroputMmbl OuHapHoro koawpoBanusi. Kom ['pes. IlpeoOpazoBanue
NepeMeHHbIX. ['eHeTnueckre onepaTopbl. DBOJIIONUOHHBIE CTpaTeruu. PenpoayKTUBHBIN I1aH
Xotanja.

34. 'eneTnyecKkre aJIropuTMbl BEIIECTBEHHOTO KOAUpPOBaHUA. ['eHeTHuYecKue OmnepaTopbl
BEIIECTBEHHOTO KoaupoBaHusi. IloctaHoBka 3amaun oOy4yeHHMs HEWPOHHOW CETH HAa OCHOBE
AITOpUTMa BEIIECTBEHHOTO KOJUPOBAHHUS.

35. DBOJNIOIMOHHBIE METOABI U AJTOPUTMBI ONTUMHU3AIIMH, OCHOBAHHBIE Ha MHOTOAre€HTHBIX
cucTemMax. 3aMMCTBOBAaHHWE NPUHLIMIIOB TIOBEIEHUS AareHToB B JKUBOM mpupone s
COBEPILIECHCTBOBAHUS QJITOPUTMOB MHOTOMEPHOW ONTHMH3ALMU (QYHKIHMHA CO  CIOKHBIM
penbedoM MOBEPXHOCTU. AJTOPUTM MYpPaBbHUHOW KOJOHWU. KOMOMHHpOBaHHE BOJIIOIUOHHBIX
QITOPUTMOB.

8. UnciieHHbIe MeTOAbI pellieHUii ypaBHeHUIl MaTeMaTHYecKoi GU3NKN U XMMHH.

Su 8u@

36. Anmpokcumarus auddepeHnanbHbIX ONepaTopoB ot , OX , 8t2 . [lonarue nopsiaka
arMpPOKCUMAIIMHA PA3HOCTHOMN CXEMBI.

37. IlousiTue IBHOM U HESIBHOM CXEMBEL.

38. Jloka3arenbCcTBO YCIIOBHOM YCTOWYHBOCTH SIBHOM Pa3HOCTHOM CXEMBI,
anMpOKCUMHUPYIOIICH YpaBHEHUE MMapadOINIECKOro TUIa (CIIEKTPaIbHBIA METO/).

39. JlokazaTtenbCcTBO  aOCOJMIOTHOM  YCTOWYMBOCTH  HESABHOM  PA3HOCTHOM  CXEMHI,
aNnpOKCUMHUPYIOLIEH ypaBHEHUE MapaboIMuecKoro Thna (CIeKTpaJbHbIM METON).

40. [Ipumepsl HESIBHBIX CXEM ]ISl PEIICHHS ypaBHEHUS MapaOdOJUYECKOrO THUIA C TIEPBBIM H
BTOPBIM MOPSIIKOM alllIPOKCHMAllMU 110 BpeMeHH (B ToM uuciie cxema Kpanka-Hukosncona).

41. Cxema pacuieruieHus (MeToa APOOHBIX IIaroB) AJSl pEHIeHUss MHOTOMEPHOTO YpaBHEHHS
napaboIMIeCcKOro TUIIA.

4. PEKOMEHAYEMASA JIMTEPATYPA

OcHoBHas:

1. OcHoBbl s3pIKa mporpammupoBanusi Cu: yue6. mocobue / H.A. denocosa, A.B.
Kenca, B.A. Bacunenko, E.C. Kypkuna. — M.: PXTVY um. /I.1. Menaeneena, 2014. 136 c.

2. Cumonosuu C.B. Madopmaruka. ba3oBerit kypc: YueOHuk utst By30B. 3-¢ m3a. / C.B.
Cumonosuu. CII6.: [Tutep. 2011. 640 c.

3. CemenoB I'.H. VYmpasrmenue nanHeiMH: y4ueb. mocoowme / — M.: PXTY wmm. JI.W.
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