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1. CopepxaHune nporpamMmmbl

1.1 O6wasn yactb

MHdopmaTuka Kak Hayka, wusydawowas WHpopmaumio UM ee CBOUCTBA B
€CTECTBEHHbIX, WCKYCCTBEHHbIX W rmbpugHbix cuctemax. [lpeametHas obnactb
nHopmaTmkn. MHdopmaTtmka Kkak oTpacsb MHAYCTpumn, obpabaTtbiBatoLas MHGPOPMaLUIO.

EovHmubl  vHopmMaumMm M MHQOPMAaUUOHHbIE OTHoweHud. [lpeactasneHuve
AaHHbIX. OCHOBHbIE KOHCTPYKLUWW CTPYKTYP AaHHbIX. BaHku n 6a3bl AaHHbIX. Jlorndeckas u
dunanyeckasa opraHudaumnsa 6a3 gaHHbix. Mogenun npeacTaBneHns 4aHHbIX, apxuTekTypa u
OCHoBHble byHkumn CYB[. Asbikn nporpammupoBaHnsa B CYB[l, ux knaccudpumkaumsa m
0COBEHHOCTN.

OnpegeneHve n obwasn knaccudukaums BMAOB MHPOPMALMOHHBLIX TEXHOMOMUN.
Mogenn, meToabl W cpenctBa cbopa, XpaHeHWsa, KOMMyHuMKaumm un o6paboTkm
WMHopMaLuun ¢ NCMNoNb30BaHNEM KOMMbIOTEPOB.

MoHaTMe  uHOpPMAUMOHHOIO  MpoAdykTa U WH(OPMAaLMOHHOW  yCryru.
Knaccudukaumsa nHgopMaunoHHbIX NPOAYKTOB U yCnyr. YrnpasneHue rnpoussocTBOM U
pacnpegeneHnemMm MH(POpPMaLMOHHbBIX NPOLYKTOB.

MHdopmaunoHHble pecypcbl. [puvHUMMBI OUEHKM WHdOpMauuM Kak pecypca
obLecTBa n obbekTa MHTENNEKTyarnbHOM COOCTBEHHOCTH.

3HaHuA kak ocobbin BUA nHpopmaunn. Mogenu npeacraBneHns aHaHmn (penmel,
NPOOYKUMOHHbIE MpaBuna, cemMaHTuyeckne cetu). [eknapatmBHble W npouenypHble
3HaHus. MeTtoabl npnobpeTteHnst 3HaHun. basa 3HaHuM 1 6a3a AaHHbIX.

HasHayeHMe M npuHUMNbl NOCTPOEHUST 3KCMepTHbIX cuctem. Knaccudumkaums
9KCMNEPTHbIX CUCTEM. OTanbl pa3paboTkm 3KCNepTHbIX cucTem. Mpobrnembl 1 nepcnekTuBhbI
NOCTPOEHUS AKCMEPTHbLIX CUCTEM.

[mobanbHble, TeppuTOpManbHble U fokanbHble ceTn. Mogenu B3anMoaencTBus
KomnbtoTepoB B cetu. Cpegna nepefjayn  gaHHbIX.  [lpyvHUMOBL  MEXCETeBOro
B3aMMOAENCTBUS U OpraHuMsauMuM nonb3oBaTernbCckoro Aoctyna. Metoabl u cpeactsa
3aWmTbl MHOPMaLMK B CETSIX.

MpuHuMnbl  pyHKUMOHMpPoBaHUA ceTn Internet. Knioyesble acnektel WWW-
TexHonorun. Agpecauunsa B cetu Internet. Metogbl 1 cpefcrtea novcka mHgopmaumm B
Internet, NHPOPMaLIMOHHO-NONCKOBLIE CUCTEMbLI. A3bIKM N CpeacTBa NporpaMmMmMpoBaHuUs
Internet-npunoxeHun.

lMporpaMMHO-TEXHMYECKNE CpeacTBa peanu3auum  COBPEMEHHBIX  O(UCHBIX
TexHonornn. CtaHaapThbl NOMb30BaTENbCKUX UHTEPGENCOB.

lMpeacTtaBneHne 3Byka U U300paXkeHUn B KOMMbKOTEPHbLIX cUCTEMaX. YCTponcTea
BBOA4a, 0b6paboTkM M BbiIBOA4A MynbTuMeama uHdopmauuu. dopmatbl NpeactaBreHus
3BYKOBbIX WU BugeodhamnosB. [lporpammHble cpeactBa 3anucu, 006paboTtkm w
BOCMNpPON3BEOEHNS 3BYKOBbIX U BUAeOdannos.

HoBeliwmne HanpaBneHns B obnactu co3gaHus TEXHONOMMN NPOrpaMMuUpOBaHUS.
lMporpammupoBaHne B cpefax COBPEMEHHbIX WMH(OPMALMOHHBLIX CUCTEM: Co3gaHue
MOAYMbHbIX MPOrpaMMm, 3NeMEHTbl TEOPUM MOLYIbHOTO NPOrpamMMMpOBaHUSA, OOBbEKTHO-
OPUEHTUPOBAHHOE NPOEKTUPOBaHUe 1 nporpaMmmupoBaHne. O6GbEKTHO-OPUEHTUPOBAHHbIN
NOAX0A K NPOEKTUPOBaHUIO U pa3paboTke nporpamm.

OnemMeHTbl KOMMbIOTEPHOTO  MOAENUPOBAHUA. Knaccudukauus BNOOB
mogenupoBaHus. Crtatuctuyeckoe wmogenuposaHme Ha OBM. Asblkm M nakethbl
UMUTALMOHHOIMO  MOAENUPOBaHUS.  AHanM3 U WHTeprnpeTaums  pesynbraToB
mMogenupoBaHus Ha OBM.

1.2 MaTemaTtuyeckne OCHOBBbI
ONeMEHTbI MaTeMaTUYECKOro aHanmsa u anredpbl
Mpepen dyHkunn n ero ceounctea. NpounssogHas n anddepeHuman. Teopema o
cpegHeM 3HadyeHun. MiccnegoBaHue PyHKUMA U MOCTPOEHUE rpadounKkos.
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OuddepeHumansHoe ucuucrieHme QYHKUMA MHOMMX MepeMeHHbIX. YacTHble
Npoun3BoAHbIE N NPOU3BOAHAN No HanpasneHuo. Popmyna Tennopa.

OCHOBHbIE TUMblI WHTErpanoB W Knaccbl MHTErpupyembiX yHKUUn. OCHOBHblEe
MeToabl MHTerpupoBaHus. OnpegeneHHbln 1 HeCOBCTBEHHbIN MHTErparnbl.

Yuncnosble 1 yHKUMOHanNbHble pagbl. MpusHaku cxoanmocTtn. CTeneHHble psabl.

KpaTHble uHTerpansl 1 Ux CBOMCTBA. 3aMeHa NepeMeHHbIX B KpaTHOM UHTerparne.

Pagbl ®ypbe. Kputepun cxogumoctu. OuddepeHumpoBaHMe N UHTErpupoBaHue
psgoB Pypbe. NoHaTre nHterpana Pypee. NpeobpaszosaHne Pypbe.

Anrebpanyeckue onepauunn n nx ceonctaa. OCHOBHbIe anrebpanyeckme CTpPyKTypbl.
Anrebpa mHorouneHoB. OcHOBHasi Teopema anredpebl.

JInHenHble NnpocTpaHcTBa M NOANPOCTPaHCTBa. JIMHeHble onepaTtopbl N MaTpuULbI.
Onepauumn Hag maTpuuaMmn. SKBUBANEHTHbIE MaTPULbI.

Onpepenutenn M unx cBOWCTBA. [lpUMEHEHue: KpUTEPUN HEBBLIPOXAEHHOCTU
MaTpuLUbl, BbIYUCIIEHNE paHra

MeToabl pelleHnsa CUCTEM NIMHENHBIX YPaBHEHUN.

OnNeMeHTbl ANCKPETHOW MaTeMaTUKn

lMoHaTne mHoxectBa. Onepauum Hag MHOXeCTBaMu U ux cBoncTBa. MOLLHOCTb.
MeToa BKNIOYEHUIA N UCKIHOYEHUIA.

BuHapHble oTHoweHus. Onepaumn Hag oOTHoweHuamMu. OCHOBHbIE CBOWCTBA
OTHOLWEHNN. OCHOBHbIE TUMbl OTHOLLUEHWIN: 3KBMBANEHTHOCTb, MOPSAOK, KBa3UMOPSAOK.
YacTMYHO 1 NIMHENHO YyNOPSIAOYEHHbIE MHOXECTBA.

OCHOBHble KOMOMHATOPHbIE KOHUrypaumm ¢ NOBTOPEHNAMU U 6e3 NOBTOPEHUMN.
BuHoMManbHble KoadhdULUNEHTBI U NX cBOUCTBA. MeToa Npon3BoAALLNX OYHKLMN.

Pekypcusi n pekyppeHTHble cooTHoLeHUs. ObLiee 1 YaCTHOe peLUeHns.

lMpono3nunoHaneHble dopMynbl U ByneBbl  dyHKUMKM. CBOMCTBA OCHOBHbIX
nornyeckux onepauun. KaHoHu4eckue npegcraBneHnsa Nnpono3nynoHanbHbiX opMyr.

lMonHble cuctembl ByneBbix pyHKUUN. Teopema o nonHoTte. [NoHaTue 6asuca.

MpeaukaTtbl nepBoro nopsiaka. Onepaumsa HaBelLMBaAHUS KBAHTOPOB U X CBOMUCTBA.
MpenBapeHHasn HopManbHasa popma. CkonemoBcKkas QYHKLUMS.

dopmanbHble ncuncneHnsa (popmanbHble akcuomatudeckne Tteopuun). lNMoHATHe
BblBOA4A W BbiBOAMMOW opMyrbl. McuucrneHne BbickasbiBaHun. MeTon pesosniouuin.
Heknaccu4yeckne noruku.

OneMeHTbl Teopum rpados

[ocTmKMMOCTb U CBA3HOCTbL. OnpeaeneHne CUnbHbIX KOMMOHEHT, 6a3 1 aHTMbas.

HesaBucumble 1 [OMUHMpPYOLWME MHOXecTBa. 3ajada O MNOKpbIBAKOLLMX
MHOXeCTBax.

3apaya packpackn. XapakTepucTuKa TOYHbIX WU NPUBNMXKEHHbIX anropuTMOB
packpalLMBaHus.

[epeBbst 1 ocToBbl. KONMYECTBO OCTOBOB M UX reHepauus Ans 3agaHHoro rpagoa.
[epeBbsa noucka B rMyovHy v B WNMpUHY. basncHble uuknbl 1 GasncHble paspesarome
MHOXeCTBa OTHOCUTEITbHO OCTOBA.

ONnepoBbl U rAMUITBTOHOBBI Fpadbl.

OKCcTpemarnbHble 3agayn Ha rpadax: MakCuManbHbIi U MUHUMAIbHbIV
(kpaTyanwmnn) NyTH, KpaT4yamLnn OCTOB, MaKCUMarTbHbI MOTOK.

ANeMeHTbl TEOPUN BEPOATHOCTEN U MaTEMATUYECKOW CTaTUCTUKM

AKcnmomMmaTtnyeckoe MOCTPOEHME Teopun BEPOSTHOCTU. [MOHATME BEPOSITHOCTHOIO
npocTtpaHcTBa. CBonctBa  BeposATHOCTU.  Knaccumyeckasi, reometTpudeckad U
cTaTucTnyeckass BEpPOATHOCTU. YCroBHAA BEPOATHOCTb. POPMYnbl NOTHON BEPOSTHOCTU U
Bawneca.
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lMocnepoBaTenbHbIX HE3aBUCUMbIX UCNbITaHnn. Popmyna bepHynnu. lNpeaeneHble
TeopeMbl B cxeme bepHynnn. [lpoussogswias  yHKUMA 4N CXeMbl  C
HepaBHOBEPOATHbLIMU UCXOOAMN.

[MoHATME cny4YanHOW BenuYUHbl. [UCKpeTHble U  HenpepbiBHbIE CryYanHble
BennuMHbl. PyHKUMA pacnpenerneHnss 1 ee cBoncTea. [NIOTHOCTL pacnpedeneHus n ee
cBoncTBa. He3aBMCMMOCTbL CnyYanHbIX BENUYNH.

UucnoBble XapaKTepUCTUKU CRyYaWHbIX BenMYMH U KX cBoucTBa. MOMEHTHI.
YCnoBHOe MaTemaTnyeckoe oxuaaHue.

Xapaktepuctudeckne wu npoussogsawme yHkumMmM. 3akoH 6Gonblumx 4ucen.
LleHTpanbHasa npegenbHasa Teopema.

OcCHOBHbIE 3a4a4n MaTeMaTMyYeckon CTaTuCcTMkn. BolbopoyHbIi MeToa. ToyeuHble
OLEHKMN 1 nx ceoncTea. MeTtog makcumManbHOro npasgonogobus nu Metoa MOMEHTOB 1S
HaXOXOEHUSA OLEeHOK NapaMeTpoB pacnpeneneHun.

WHTepBanbHble oueHKW. [oHATUS AoBepUTENBHOrO MHTEpBana n LOBEPUTENbHON
BepodATHOCTU. [loBepuTernbHble UWHTepBanbl [ON9 HEeU3BEeCTHOro MareMaTu4ecKoro
OXUAAHWS.

Cratuctuyeckas nposepka runotes. Owmnbkn nepsoro n BTOoporo poga. NoHaTtue
MOLLHOCTU KpuTepusi. Hanbonee mMowHbIN KpuTepui. MNMpumep.

lMoHaTmne cnyyarHoro npouecca. Tunbl criydanHbix npoueccoB. KoBapuaumoHHas
dYHKUMA cryqanHoro npoLecca n ee ceonctsa. NoHaTne «b6enoro wymay» 4ns npoueccos
C ANCKPETHBLIM BPEMEHEM.

ONEeMEHTbI Teopun ONTUMU3aLNN U MaTEMATUYECKOrO NPorpaMMmnpoBaHns

JlokanbHbIn 1 rnobanbHbli 3KCTpeMyM. Heobxoanmble ycnosust 6e3ycroBHOMO
aKcTpeMyMma andgepeHumpyembix dyHKLUMIA. 3agadm ycrnoBHOM onTuMmusaumm. Metogbl
cBeJeHNa 3ajady C orpaHudeHMsiMM K 3agadam 6GesycrnioBHon ontummusauumun. Metog
MHOXUTenewn Jlarpaxxa. Metoabl WTpadHbIX (PYHKLNA.

Knaccuduvkaumnsa 3agad mateMaTMyeckoro nporpaMmMmpoBaHmns. 3agada NIMHENHOro
nporpaMmmupoBaHusi. CBOMCTBAa  ONTUMalnbHbIX  PELEeHUA  3adadM  JIMHEMHOro
nporpaMmmmupoBaHusi. CumnnekcHbln meToq. [BoncTBeHHas 3agada. [eomeTpuyeckas
NHTepnpeTaunsa 4BONCTBEHHbIX NepeMeHHbIX. TeopeMbl ABOMCTBEHHOCTM.

Boinyknble  yHKkuMn 1M ux ceBoucTBa. [locTaHOBKa 3agadn  BbINYKNOro
nporpaMmmupoBaHusi.  Heobxogumble 1M OOCTaTOYHblE  YCNOBUS  3KCTpeMyma
AndodoepeHumMpyemMon BbINyKNon OYHKUUKM Ha BbINYKIIOM MHOXeCTBe. Teopema YA3aBbl.
Teopema KyHa-Takkepa u ee reometTpuyeckasa nHtepnpetaumsi. Teopusi LBONCTBEHHOCTU
B BbIMyKIOM NPOrpaMMmnpoBaHum.

Knaccuduvkaumna metogoB 6e3ycrioBHOW ONTUMM3ALMM U UX XapaKTepUcTUKa.
[pagneHTHble MeToabl. Metog HblTOHa M ero mMoaudumkauun, KBa3MHbHOTOHOBCKME
mMeToabl. MeToabl conpsbKeHHbIX rpaguMeHToB. KOoHe4yHO-pa3HOCTHble MmeToabl. Metoabl
NOKOOPAMHATHOIO cnycka, Xyka-LKuBca, CONPs>XeHHbIX HanpasfeHni.

3agada OUCKPeTHOro nporpamMmmMuvpoBaHus. 3afayun LEerOYUCIEHHOMO JIMHEMHOrO
nporpammupoBaHus. Meton BeTBenm M rpaHuu. 3agjada KOMMUBOsSDKepa. 3ajada o
Ha3Ha4YeHnsaX.

MeTtoa guHamu4eckoro nporpaMmmupoBaHus. NpuHumn ontumanbHocTh bennmana.
OcHoBHOe  (byHKUMOHaNbHOEe  ypaBHeHWe. BblumncnutenbHas  cxema  MeToda
ANHaAMMYECKOro NporpaMmMmnpoBaHnS.

OneMeHTbl YNCTIEHHbIX METOO0B
WHTepnonsauus n annpokcumaums. NHTepnonsiuMoHHble dopMynbl JlarpaHika,
HbtoToHa 1 OpmuTta. MHorouneHbl Yebbilwesa v Hannyylume paBHOMeEpPHbIE NPUBIKEHNS.
MeToa HauMMeHbWMX KBagpaTOB WM Haumnydwune  cpeaHekBagpaTuyeckue
npuonuxkeHns. CucTeMbl OPTOroHarnbHbIX MHOMOYNeHoB. Annpokcumaums yHKUMIA
MHorouyneHamu dypbe.
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NHTepnonaunoHHble cnnarHbl. BapnaunoHHoe CBONCTBO KyOMYeckux cnianHos. B-
CrnanHsbl.

3apava YUCNEHHOro WHTErpupoBaHusi. KBagpaTtypHble doopmyrbl
npamoyronbHnkoB. CemMencTBO KBagpaTypHbix dopmyn HbioToHa-Koteca. CoctaBHble
KBagpaTypHble oopmynbl Tpaneuun u CumncoHa. KBagpatypHbele popmynbl ["aycca.

MeTog laycca c BbiGopom rnaBHoro anemeHta. Metog Xonecckoro. Metog
NPOroHKN. WMTepaunoHHble MeTOAdbl pelleHns CUCTEM JMHEWHbIX YpaBHEHWN: MeTon
NpoCcTOon ntepauuun, metog 3engens, MetToq nepeMeHHbIX HanpaBeHUN.

O6ycnoBneHHOCTb  NIMHEMHbIX cucteM u  Mmatpud. [loHAaTMEe O MeTode
perynsapusauumn TuxoHoBa. Kpyru NepwropuHa. CTeneHHOM MeTo U MeTo CKanspHbIX
npon3BefeHNI BblYMCEHNST COBCTBEHHbBIX BEKTOPOB Y COOCTBEHHbLIX 3HAYEHUNA.

MeToabl Qunepa n PyHre-KyTTbl peweHns HavanbHbIX 3aga4 ans 06bIKHOBEHHbIX
andpdepeHumansHbix ypasHeHui. [paBnno PyHre onst OLeHKn norpeLHoCcTu.

MeToabl NpUBRMXEHHOro pelleHns KpaeBblX 3agady  Ans  OObIKHOBEHHbIX
anddepeHumanbHbiX YpaBHEHUA: METO[ KOHEYHbIX pasHOCTeW, MeTo[ Korrokauuw,
mMeTop [anepkuHa, MeTo KOHEYHbIX 3f1IEMEHTOB.

OnemeHTbl AnddepeHumnanbHbiX ypaBHEHUN

Mpoctenwmne guddepeHUmnanbHble ypaBHEHUS NEepPBOro Mnopsigka M MeToabl UX
pewenuns. Ycnosue Jivnwuua. 3aBUCUMOCTb PELLUEHUA OT MapamMeTpPOB M HavarbHbIX
AAHHbIX.

JInHenHble andpepeHunancHble ypaBHEHUS nN-ro nopsiaka (ogHopogHble W
HeogHopoaHble). [NoHATue kKpaeson 3agadn. PyHkUMA puHa U ee CBOMCTBA.

Cuctembl guddepeHumanbHbiX  ypaBHEHWW. MaTpuyHoe npeacTaBneHue.
dopmyna Akobw.

[MoHATME ycTONYMBOCTU B Teopun anddepeHumnanbHbiX ypaBHEHNN. YCTOMYMBOCTb
NUHERHbIX cucTeM. CnekTpanbHbIM Npu3Hak yctondmsocTu. Kputepumn Payca-l'ypsuua.
dyHKumMs JlanyHoBa.

1.3 CneunanbHble pa3genbl NnporpaMmmMbl No npodunam

Mpodunb: CucteMHbIN aHanus, ynpaBsrneHne n obpaboTka MHcpopmauum

OCHOBHblE MNOHATUS CUCTEMHOrO aHanmsa. CBOWCTBA CIOXHOW CUCTEMBI.
MpuHUunbLl  cuctemHoro nogxoga. Knaccudukaums cuctem: CTPYKTYpUpPOBaHHbIE,
LeneHanpasneHHble, aganTuBHble, camoobyyatowmecs. OCHOBHble MeTOAOnormyeckue
NPUHUMNBI aHanm3a cucTem. 3agadn CUCTEMHOro aHanuaa.

lMocTtaHoBka 3agayn npuHaTus pewenun (3MP). Knaccudpumkaums 3MP. OcHoBHbIE
aTanbl npouecca MPUHATUS pPeLleHnn: OueHKa, cpaBHeHue, Bblbop. CkansipHas wu
BEKTOpHas ontuMmunsauus. Tunbl HeonpeaeneHHOCTU U ee BNusHWe Ha dpopmManusauumio
NCXOOHOW MHGOpMaLMK. DKCNepTHOE OueHUBaHUe. Tunbl 3KCNEePTHLIX OLEHOK.

MHorokpuTepuanbHaa Mmogenb NPUHATUA peweHuid. MNpuHumn NapeTo n MHOXeCTBO
MapeTo. CBepTka kKpuTepueB. MeToabl NOCTPOEHNSA BECOBbIX KO (PULNEHTOB KPUTEPUEB.

MpuHATNE pelueHun B YCOBUSX HeonpedeneHHoCcTn u pucka. Knaccuyeckne u
NPOU3BOAHbIE KPUTEPUM ONTUMANbHOCTU (MaKCMUHHBINA, MakCMaKCHbIN, baneca-Jlannaca,
lepmenepa, Casugxa, lNypsuua n gp.).

MpuHATME pelweHun B ycroBuAX KOH(pnukTa. Mrpa kKak mogernb KOHMnukTa.
Knaccudumkauma urp. AHTaroHUCTMYeckne wurpbl. YncTble M CMellaHHble cTpaTernu.
MoHATne cegnoBon ToYku. PelueHune urp.

lpynnoBon BbIGOp. MexaHnambl U1 npoueaypbl  rornocoBaHus.  O6uwas
XapakTepuctuka MeTo4oB rpynnoBoro Bbibopa. OueHka HenpoTMBOPEYMBOCTU W
COrMacoBaHHOCTWN 3KCMNEPTHbLIX CY>XOEHUN.
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OCHOBHblE MOHATUSA TEOPUM YMNPaBMEHUSA: LEenu U NPUHUMNbLI  YrpaBneHus,
ANHaMmu4eckne cuctembl. MaTemaTuyeckoe onucaHue OOBLEKTOB  ynpaBneHus:
NPOCTPaAHCTBO COCTOSAHUW, NepedaToyHble (PYHKUMWU, CTPYKTYpHble cxembl. OCHOBHblE
3afjaun Teopuu ynpasneHusa: ctabunusauus, crnexeHuwe, nporpaMmMmHoe ynpasreHue,
onTumarsibHoe yrnpasneHune, aKCTpeMarsibHOe perynmpoBaHue.

Knaccudpukaums cuctem  ynpaeneHus. CTpyKTypbl CUCTEM  ynpaBreHus:
Pa3OMKHYTbl€ CUCTEMbI, CUCTEMbI C OOpaTHOW CBA3bK, KOMOWHMPOBAHHbLIE CUCTEMBI.
AnHamu4eckne M cTaTM4eckue XapakTepuCTUKM CUCTEM YNpaBneHus: nepexogHas u
BecoBasi PyHKLMN N NX B3aMMOCBSA3b, YaCTOTHbIE XapaKTEPUCTUKMN.

YnpasneHne B CNOXHbIX cuctemax. NoHaTue dyHKuMM ynpaBneHusi, obpaTHom
CBSI3M N ee ponb B yrnpasneHun. lNoctaHoBKka 3agayv ynpasneHna n ee popMmanuaaumsi.
CneunanbHoe  martemaTudeckoe  obecneyeHne  ynpaeneHus. QP eKTUBHOCTb
yrnpaBneHus.

lMoHaTMe 06 YCTOMYMBOCTM CUCTEM YMpaBreHUs. YCTOMYMBOCTb MO JlsnyHoBY,
acuMnToTUYecKasi, 9KCMOHeHuuanbHasi YCTOMYMBOCTb. YCTOMYMBOCTbL MO NEepBOMY
npubnmkeHnto. PyHkumn JlsanyHoea. Teopembl 06 YCTONYNMBOCTU U HEYCTONYNBOCTH.

OnemeHTbl  Teopun  cTtabunusaumn.  YnpaBnsieMocTb, HabnogaemocTb,
ctabunuampyemocTtb. JlvHenHas ctabunusaumsa. Crtabunusaumsi nNo COCTOSAHMIO, MO
Bbixogy. CTabunusauunsa perynsitopoM nepeMeHHON CTPYKTYpbl: CKansipHble U BEKTOPHbIE
CKOSMb3SLLME PEXNUMDI.

KauecTBo npoueccoB ynpaBneHuss B JNUHEWHbIX OUHAMUYECKMX CUCTEMaX.
lMokasaTenu kadecTBa nepexodHblix npoueccoB. MeToabl oueHkn kadectBa. Koppekuus
CUCTEM ynpaBreHus.

YnpasneHne npu OeuCcTBUM BO3MYLLUEHUWA. Pasnn4yHble Tunbl BO3MYLLEHWUN:
onepaTtopHble, KoopauvHaTtHble. WHBapuaHTHble cucteMbl. BonHoBoe BO3MyLLEHME.
HeBonHoBoe Bo3myLleHne. Metopg kBasupaciensneHus. Cnegawime cuctemsl.

ABcontoTHasa ycTonymBoCTb. [eomMeTpudeckme 1 YacToTHbIE KpUTepmum abcontoTHOM
ycTonumsocTu. ABcontoTHas ctabunusaumsa. AganTuBHblE CUCTEMbI CTabunusaunmn: MeToq
CKOPOCTHOrO rpagueHTa, MeTo[ LeneBbiX HepaBeHCTB.

Knaccudumkaums OUCKpeTHbIX CUCTEM aBTOMaTUYEeCKOro ynpasneHus. YpaBHEHUS
MMMNYIbCHBbIX CUCTEM BO BpeMeHHOM obnactu. Pa3oMKHyTble CUCTEMblI U 3aMKHYTblE
cuctembl. [llepepatoyHasa, nepexogHas M BecoBas (OYHKUUM MMMYFbCHOW CUCTEMBI.
MHoromepHbie UMMyNbCHbIE CUCTEMBI.

KoHcepBaTMBHblE AMHAMUYECKME CUCTEMbl. JneMeHTbl Teopun OBudypkauuu.
OcHoBHble BMObl HENMVHEMHOCTEM B cucTtemax ynpasneHusi. MeTtogbl uccrneaoBaHus
noBedeHnsa HenUHEeMHbIX cucTtemM. ABTOKONebaHusa HenuMHenmHbix cucteMm. [nagkue
HENUHeWHble OMHaAMUYEeCcKMe CUCTEMbl Ha NAOCKOCTWU: aHanui ynpasfsieMoOCTMH,
HabngaemMocTn, CTabunmnanpyemMocTm n CUHTE3 06paTHOWN CBA3MW.

HeyeTkoe ynpasneHue. CTtaTnyeckne n OUHaAMUYECKME HEYeTKUe perynsatopbl.
[MpoekTupoBaHMe HEYETKUX perynaTtopoB. AJanTUBHOE He4vyeTKoe  yrpasreHue.
YCTONYMBOCTb HEYETKUX CUCTEM YNpPaBreHus.

Mpodwunb : YnpaBneHue B coumnanbHbIX U 3KOHOMUYECKMX CUCTEMAX

CoumarnbHo-3KoHOMUYecKas cucteMa Kak crnoxHasi cuctema. OCHOBHblE CBOWCTRA,
mModenM M MeTodbl onucaHus.  Kputepum  kadyectBa UM 3PEKTUBHOCTU
hyHKUMoHMpoBaHMs. OCHOBHbIE BUAbI COLManibHO-3KOHOMUYeCcKnx cnucteM. OpraHusaums
Kak coumanbHO-3KOHOMMYecKasi cuctema

YnpaBrneHne B couManbHblX M 3KOHOMUYECKMX cUCTeMax W ero cneuunduka.
OCHOBHble MeTOAbl YNpaBreHUsl CcouMarnbHO-3KOHOMUYECKMMM cuctemamu. CBesisb
coumanbHbIX N 3KOHOMUYECKMX acNeKTOB yrpaBreHusl.

MpUHUMNBI U KpUTEpUN (DOPMUPOBAHUS CTPYKTYP YMpaBneHUs B couMarnbHO-
3KOHOMMYeCcknx cuctemax. OCHOBHble TUMbl OPraHW3aUMOHHbBIX CTPYKTYP (NMHENHbIe,
byHKUMOHANbHbIE, KOMOMHUPOBAHHbBIE, MATPUYHbIE).
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OnTuMM3aumMoHHBLIN  Noaxod K npobnemam  ynpaeneHust B CoLManbHO-
9KOHOMUYECKNX cuctemax. Kputepum ontumMmanbHOCTU N UxX hopmanusaums. BEKTOpPHbIN
KpUTEPUA ONTUMANbHOCTN.

YnpaeneHue npoektamu. CeTeBon rpaduk U nuUHEnHaa guarpamma. Anroputm
onpegeneHns BPEMEHHbIX MapamMeTpoB ceTeBoro rpadgpuka. OnTuMmsaumsa CeTeBoro
rpadouka. PacnpeneneHne pecypcos.

CoumarnbHO-9KOHOMUYECKOe  MPOrHO3MpOBaHME W €ro  OCHOBHble  3Tanbl.
Knaccudumkauua nporHosoB. Mopenu KpuBbIX pocTa B COUMaNnbHO-9KOHOMWYECKOM
nporHos3npoBaHMn. OueHKa HageXHOCTUM NPOrHo3npoBaHus. BpemeHHble psagbl U KX
aHanus. PerpeccuoHHble Mogenu: ogHOMAKTOPHbIE U MHOroaKTOpHbIE, FIMHENHbIE Y
HenMHenHble. OueHka KayecTBa perpeccuMoHHoOn Mogenn. TOYEeYHbIN U UHTEepPBasnbHbLIN
NPOrHo3.

OCHOBHblE TMOHATUS OpraHu3auuoHHOro ynpasneHus. Mogenu u  meToabl
ynpaBrneHnsa opraHnsauuoHHbIMW npoekTamu. Knaccudukaumss 3agad  ynpasneHus
OpraHn3aunmoHHbIMKU NpoekTamn. PopmMmpoBaHne KoMaHabl. YnpasneHne KoMaHaoMn.

Mogoenn wn MeTogbl ynpaeBneHus nepcoHanom. Knaccudukaums  3agad
CTUMYNNPOBaAHNA. HekoTopble CUCTEMbI CTUMYSNIMPOBAHUSA: KOMMNEHCATOPHbIE, NIMHENHbIE
paHroBble. OueHka pesTenbHocTn. MoTuBauus. YnpaeneHne npodecCuoHanbHoOM
aganTtaumen.

MHdpopmaumoHHble  ynpasnsawowme cuctembl  (MYC) un  ynpaBneH4deckas
NesTernbHOCTb. MpoektnpoBaHue NYC. OcHOBHbIE aTanbl NPOEKTUPOBaHUSA. ba3oBble
dyHkumn NYC. lNopcuctembl: NpoM3BOACTBEHHAs, (PUHAHCOBas, ydeTHasl, KagpoBasi n
kBanudukaumoHHas. MYC B MeHeaKMeEHTE.

MHTennekTyanbHble MHEAOPMALMOHHBbIE CUCTEMbI B OKOHOMUKE. OJKCMNEPTHbIE
cuctemMbl. CuCTeMbl MNOAOEPXKKA MPUHATUS pelleHun. ApXUTekTypa, OCOBEHHOCTU
ynpaBneHunsa guanorom, obpaboTka akcnepTHOM MHAopMaLU.

1.3.3 MNpocdunb : TeopeTnyeckme oCHOBbI MH(POPMATUKN

OcHOBbI NOCTPOEHUST U PYHKUMOHUPOBAHUA BbIYUCINTENBHBIX MalUWH: obuime
NPVHUMMBI, apXMTeKTypa, NamMsaTb, NPOLECCOopbl, KaHanbl 1 MHTEpdEeNCcbl BBOAA-BbIBOAA,
nepudepurHble yctponcTsa. lNpoueccop. MMaBHasa namaTtb. Cuctema komaHa. MawwmHHoe
cnoBo. Pa3psiAHOCTb M agpecHOCTb. [1porpammbl U AaHHble. OneMeHTHas 6asa.

ApPXUTEKTYPHbIE ocobeHHoCTH n opraHu3saums PYHKLMOHNPOBAHNSA
BbIYMCNUTENBbHbBIX MaLUWH pa3nnyHbiX KnaccoB. Mlepapxudeckas ctpyktypa OBM. MaBHbIN
npoueccop, KaHarbHble MPOLECCOPbI, KOHTPOMMEepbl YCTPOMUCTB. HakonuTenu gaHHbIX U
BHeELLHMe ycTponcTea OBM.

Knaccudvkauma ©n  apxuTekTypa  BbIYUCAUTENbHbLIX  CETEN, TEXHUYECKoe,
WH(POPMALUNOHHOE W MporpaMMHOe obecrnevyeHne ceTen, CTPYyKTypa W opraHusaums
YHKUMOHNPOBAHNA ceTen (rnobarnbHbIX, perMoHanbHbIX, JTOKanbHbIX).

CTpykTypa ” XapaKTepuUCTUKM CUCTEM TENeKOMMYHUKaLMWA: KOMMyTauus U
MapLUpyTU3auusa TeNeKOMMYHUKALMOHHBIX CUCTEM, LN(POBbLIE CETU CBA3N, INEKTPOHHAS
noyta. 3PPEKTUBHOCTL PYHKLMOHNPOBAHNA BbIYUCIUTENBHBIX MallMH, CUCTEM U CETEN
TeNeKOMMYHUKaLMA, NyTU ee MoBblleHnd. [lepcnekTMBbl pasBuUTUS BblMUCIUTENbHBIX
cpeacTB. TexHuyeckne cpeacTBa YernoBeko-MallMHHOro uHTepdenica.

OnepaumnoHHble cucteMbl. PyHKUMKM onepaumoHHon cuctemsl (OC): ynpasneHue
3ajadamu, ynpasneHue AdaHHbIMU, CBA3b C  onepatopoM. CUCTEMHOE BHeLLHee
yCTpPOMCTBO 1 3arpy3ka OC. Ynpasnstowme nporpaMmbl (gpanBepbl) BHELLIHUX YCTPOMCTB.
CoobLeHns onepaunoHHon cucteMbl. KomaHabl U ANPEKTMBLI onepaTopa.

Cuctembl nporpammupoBaHus. [loHaTMe paspaboTku npunoxeHun. CocTtas
CMUCTEMbI MPOrpaMMmnpoBaHus: A3blk nporpammupoBaHusa (Al), obpabotunk nporpamm;
6ubnuoteka nporpamm n (PyHKUMN. NcTopust pasBuTus U CpaBHUTENbHbIM aHanua All.
Tunbl AaHHbIX. 3neMeHTapHble AaHHble, arperatbl AaHHbIX, MacCuBbl, CTPYKTYpbl,
NnoBTOPSOLLMECA  CTPYKTYpbl. BbluMcnuTenbHble OaHHble, CUMBOJSIbHbIE [aHHbIE,
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noruyeckue, agpecHbole (METKU U MOMHTEpPbI), Npoyne (6uToBble CTpoku). [NoHsaTue Bnoka
n npoueaypbl. Onepatopbl AlN: ynpasneHus (opraHnsaumnsa LUMKNOB, BETBNEHNS npoLecca,
nepexoga), npucBamBaHUS, BbIYUCIIEHUS apPUPMETUYECKUX, FOTMYECKUX, CTPOYHbIX
BblpaxeHun. CTaHgapTHble apudMeTndeckne, normyeckme, CTpodHble PyHKLNN.

MporpaMmHble npoaykTbl (npunoxeHust). OBOMOYKM OnepauuoHHON CUCTEMbI.
lMporpaMmHble nakeTbl WMHAOPMAaLMOHHOIO noucka. OBONOYKM SKCMEPTHLIX CUCTEM.
Cuctembl ynpasneHuns 6asamu gaHHbIX, COCTaB M CTpyKTypa. Tunosble dyHkuun CYB[:
XpaHeHue, MOMUCK [AdaHHbIX; obecrnevyeHve [OCTyna w3 MpUKNagHblX MporpaMm U C
TepMMHana KOHEeYHOro nonb3oBaTtens; npeobpasoBaHve AaHHbIX;  CnoBapHOe
obecneyeHne B1; tMnopT 1 akcnopT AaHHbIX M3(B) dannos OC 3BM. TunoBas cTpykTypa
CYB[.

HoBenwmne HanpaBneHna B obnactu co3gaHus TEXHOMOMMn NPOrpaMmMuMpOBaHUS.
lMporpammupoBaHne B cpefax COBPEeMEHHbIX WMH(OPMAaLUMOHHBIX CUCTEM: co3faHue
MOAYMbHbIX MPOrpaMMm, 3NeMeHTbl TEOPUM MOLYIbHOTO NPOrpamMMuUpoOBaHns, OObEKTHO-
OpPUEHTUPOBaAHHOE NPOEKTUPOBaHUE 1 NporpammmnpoBaHme. O6bLEKTHO-OPUEHTUPOBAHHbIN
NOAXOA K NPOEKTUPOBaHUIO U pa3paboTke Nporpamm.

OnemMeHTbl  KOMMbIOTEPHOTO  MOAENUPOBAHUA. Knaccudvkauns  BuaoB
mMogenupoBaHus. MMuTauuoHHble Moaenu npoueccoB. MaTemaTudeckue MeToapl
mogenupoBaHud. CTpaTtermyeckoe W TakKTMYecKoe MMaHUupoBaHWe WUMUTALMOHHBIX
9KCNepuMeHTOB ¢ mogenamu. dopmanumsaums u anroputMmsaums MHPOPMAaLMOHHbBIX
npoueccoB. KoHuenTyarnbHble MoAaenn cucTem. Jlormyeckass CTpPyKTypa Mogenemn.
lpachmyeckme HoOTaUMM W WMHCTPYMEHTanbHble CpeacTBa  KOHUENTyanbHOro u
dyHKUMOHanNbLHOro  mogenuposaHna  cuctem  (IDEF, DFD, UML).MocTtpoeHune
mMoaenupyrowmx anroputmoB. Crtatuctudeckoe MogenuposaHne Ha OBM. OueHka
TOYHOCTU U JOCTOBEPHOCTU pe3yrbTaTtoB MogenmpoBaHus. MIHCTpyMeHTanbHble cpeacTsa.
A3bIKW  MMUTAUMOHHOTO MOOENUPOBaHMA. AHanM3 W UWHTepnpeTauus pesynsraToB
mMoaenupoBaHus Ha 3BM.

basbl gaHHbIX. OCHOBHble MNOHATUA. He3aBMCMMOCTb MNporpamMm W OaHHbIX.
NHTerpmpoBaHHoOe ucnonb3oBaHue AaHHbIX. CTpykTypbl BA. B n dannosble cucTeMbl.
[okyMmeHTanbHble n dhakTorpadumyeckme 6asbl JaHHbIX, 6a3bl 3HAHUIW. [TONOXUTENBHBIN K
oTpuuatenbHbin cnosapu. Onucanune BL. ObpaboTka TekcToB npu 3arpy3ke BM. MNoHaTHe
3KCnopTa-nmnopTa AOKYMEHTOB-AaHHbIX.

MoHaTne wmopenn paHHbIX. Mepapxuyeckasa, ceTeBas Mogenv  OaHHbIX,
CpaBHUTENbHbIA aHanu3, NPOTUBOPEYNs U napagokebl. PensumoHHas mMopernb OaHHbIX.
OK3eMnnsipbl OTHOLEHW, AOMEHbI, aTpnbyTbl. Onepaumm Hag OTHOLUEHUAMM: cenekuns,
NpOeKUMsi, eCTeCTBEHHOe coeauHeHue. [loHATHMe penauMoOHHOM MONHOThI  A3blKa
MaHuNynupoBaHus gaHHbIMW. Mogenb AaHHbIX «CYLHOCTb-CBSA3bY.

AsbikoBble  cpeactBa MHAPOPMALMOHHBLIX — TexHonorun.  VIHhopmaunmoHHo-
MOUCKOBBLIN  4A3blK.  A3blK  MHOPMAUVOHHO-NOMMYECKM.  A3blk  npouenypHoO
OPVEHTUPOBaHHbIN. A3bIK guanora. EctecTtBeHHbI A3bik. CnoBapHbIA KOMMNIIEKC

AUC. Knaccugpukatopsl. KogudumkaTtopsbl. Tesaypycbl: COCTaB U CTPYKTypa. A3bIKn
OnucaHus OaHHbIX U cnoBapb AaHHbIX. A3blkn 3anpocoB SQL n QBE.

basbl 3HaHMW. MeTogbl NpeAcTaBNeHUs  3HaHUK:  KrnaccudukauuoHHbIe
Te3aypyCHble, OCHOBaHHbleé Ha OTHOLLUEHUSIX, CEeMaHTU4eckme ceTn Wun penmsbl,
NPOOYKLMOHHbIE N HENPOOYKLMOHHbBIE MOLESN.

[MmobGanbHble WHMOpPMaUNOHHbIe ceTn. O6wmne xapakTepUCTUKM, OCHOBHbIE
NOHATUSA, CTPYKTYpa, opraHusaums, OCHOBHbIE nporpamMMHble cpeacTsa,
MHpOpMaUNOHHbIE pecypchbl (agpec B ceTu, uMsi B ceT). OCHOBHbIE MHDOPMALMOHHbIE
CpeacTBa M pecypcbl CETU. YAaneHHbIn A0CTYN K pecypcam ceTn. AMynaums yaaneHHoro
TepMuHana. Hactpounku Ha onpegeneHHbI TN TepMuHana.

O6bmeH dannamun. ApxuTekTypa B3auMMOAEWCTBMS nporpamm. HacTtponka
nporpamMmmbl-cepBepa. AHOHMMHbLIM ~ OOCTYN K yganeHHonm ¢annoBon  CUCTEME.
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OpraHusauusa katanoroB Ha ygareHHOW cucTemMe U 3alumTta OT HeCaHKUMOHWPOBAHHOTO
AocTyna. OnekTpoHHasa noyTa. MNpuHLUMNbLl opraHn3aumnmn CUCTEMbI ANEKTPOHHOM MOYThI.

KoHkpeTHble MHpopmaumoHHble 1 dannosble cuctemsl B cetu Internet. Gopher,
WAIS (Wide Area Information Servers), WWW (World Wide Web). [NpuHumnb
opraHusaumn. Apxmtektypa MHGOPMaLMOHHbLIX MaccuBoB. HA3blkn 3anpocoB. CpeacTsa
oTobpaxeHnsa nHpopmaummn. OpraHnsaumst TMNepTEKCTOBOro AOKYMeHTa. A3blK pa3MeTKu
HTML. MNMpoTtokon obmeHa HTTP. OpraHudauus rnobanbHOM rmnepTekCTOBON CETU.

MapanneneHble BbluucneHus. [loHATue napannenuama. Llenn napannensHoun
obpaboTkn. dopmbl napannenuama B anroputmax um nporpammax. VMIHopMaumoHHbIN
rpad. ApycHo-napannenbHas dopma. BekTtopHbiM napannenuam. [lapannenusm
He3aBucUMbIX BeTBen. CkansapHbin napannenusam. Cetn [letpu. [MapannensHole
BblYUCIIUTENBbHBIE apXUTEKTypbl. Knaccudukauun napannenbHbIX BblYUCIUTENbHBIX
apxuTekTyp. KoHBenepHble apXuTeKkTypbl Ans ckanspHon obpaboTkn. KoHBernepHble
apxuTeKkTypbl NS BEKTOpHOM 06paboTku. KommyTaumsa B napansienbHbiX apXUTEKTypax.
AccoumnaTuBHble apxuTekTypbl. CucTonuMyeckme apxutekTypbl. [lporpammupyemble
apxuTeKkTypbl. ApXUTEKTYpbI ANna 06paboTkM ceMaHTUYECKUX CeTEN.

Mpocdunb : MaTtemaTnyeckoe moaenupoBaHue,
YUCIEHHble MeToAbl U KOMMJIeKCbl NporpamMmm

MoHatne mopenu. Knaccudukaumss mogenen. O6wme npuHUMNbl U MeToAbl
MaTeMaTU4eckoro MoAenupoBaHusi O0OBLEKTOB, cucTeMm, npoueccoB. KayectBo u
aJleKkBaTHOCTb MOAENewn.

HenpepbiBHblEe MaTemaTudeckne mogenn. Mogenu m MeToabl UccrnenoBaHus
m3nKo-MmexaHnyecknx cucteMm. Mogenu HeNMMHENHON ANHAMUKM.

[uckpeTHble mMogenu. 3agayn OUCKPETHOro JIMHEMHOro nporpamMMupoBaHNa Ur
METOAbl UX PELLEHNS.

BeposaTHocTHble Mogenun. MogenupoBaHue criydarHbix BenudnH. MogenuposaHue
cnyyamHblX npoueccosB. MuTaunoHHOe mMogennpoBaHMe CUCTEM U CETEN MacCOBOro
obcnyxusanHus. MNakeTbl UMUTaALMOHHOIO MOOENMPOBAHUS.

[MoHATME HeyeTKOM Moaenu. OTanbl HEYETKOrO MOAENUPOBaHUSA. TUMNbl HEYETKNX
mogenen (Mampganu, Takarn-CyreHo, pensumoHHas). PaspaboTka HevyeTkux moaenen B
MatLab. MeToabl HEYETKOro MOAENUPOBAHUS.

KomnbloTepHoe MogenupoBaHne U oueHka 3IEKTUBHOCTU CIIOXKHBLIX CUCTEM.
MpakTnyeckoe mopenupoBaHue B cpege MatLab. lNMpumeHeHne cynepKoMMbLIOTEPOB B
MaTeMaTu4eckoM MoaenupoBaHuu. NnaHMpoBaHue 3KCNEPUMEHTA.

Mpo6r1eMHO-OPUEHTUPOBAHHBLIE MOOENN U A3bIKN.

Knaccudukauus npubnmxkeHHbIX METOAOB peLlleHUsa HadanbHbiX 3agad  ans
0ObIKHOBEHHbIX AuddepeHUmnanbHbiX ypaBHeHUn. Cemenctso metoaoB PyHre-KyTThl.
MHorowaroBble meToabl Agamca.

MeTogbl nNpUONMXKEHHOrO PpeLleHns KpaeBbiXx 3agjady Aand  OBbIKHOBEHHbLIX
andpdepeHumansHblix  ypasHeHun. MeTtog konnokauuu. Metog [ManepkuHa. MeTtopg
KOHEYHbIX 3NIEMEHTOB.

Obuwass cxema peweHMss 3adad uYMCIEHHOro adHanusa. Annpokcumaums,
YCTOMYNBOCTb, CXOOUMOCTb.

UncneHHoe pelueHne nHTerpanbHblX ypaBHeHUn. MeToq pelleHnin MHTerpanbHbIX
ypaBHeHun ®pearonbma. Metoq peleHun nHTerpanbHbixX ypasHeHu BonbTeppa.

2. PekomeHayemas nutepatypa
1. AnrasuHoB, 3.K. AHanu3 n KOMnblOTEPHOE MOAENUPOBaHME MHGPOPMALMOHHBIX
npoueccos u cuctem / 3.K. AnrasmHos, A.A. Cupota — M. : Quanor-MN®K, 2009.
2. Anekcangpos, N.C. Kypc aHanutnyeckon reomMetTpum n nuHenHomn anrebpbl /
M.C. AnekcaHgpoB. — Cn6.: JlaHb, 2009.
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3. Amocos, A.A. BeluncnutenoHble metogpsl / A.A. Amocos, KO.A. dy6uHckuin, H.B.
KonyeHoBa. — M. : JlaHb, 2014.

4. AHanus3 gaHHbix n npoueccoB / A. bapceraH [u gp.]. — CI16. : BXB-MNMUATEP,
2009.

5. AHpgepceH, [x. [JuckpeTHas matemaTtnka n kombuHaTtopuka / k. AHOepceH. —
M. : spgaTtenbcknn gom «Bunbame», 2003.

6. AHgpenuukos, A.B. UHTennekTyanbHble MHOPMaLMOHHbIE CUCTEMBI : Y4eBOHUK
ans sysoB / A.B. AHgpenynkos, O.H. AHgpenynkoBa. — M.: ®uHaHcbl 1 ctatuctmka, 2006.

7. ActaxoBa, N.®. A3bik SQL / N.®. Actaxosa, A.l1. Toncto6pos, B.M. MenbHu1koB
n gp. — M.: ®USMATIINT, 2009.

8. AdbaHacbkeB, M.IO. NccnegoBaHne onepauuin B 3KOHOMUKE: MOAENU, 3agayu,
pewenunsa / M.1O. AcdaHacbes, B.I. Cysopos. — M. : UHOPA-M, 2003.

9. backakos, A.l. Jlekunn no anrebpe / A.I. backakoB. — BopoHex : W3g-BO
BopoHex. roc. yH-T, 2008.

10. baxeanos, J1.A. MogenuposaHue cuctem / J1.A. baxsanos. — M. : 3g-Bo Mock.
ropH. yH-Ta, 2006.

11. baxsanos, H.C. YucneHHuble metogbl / H.C. baxsanos, H.l1. >Knakos, .M.
Ko6enbkoB. — M: BUHOM. JlabopaTtopus 3HaHuin, 2007.

12. bupkrod, I'. CoBpemeHHasa npuknagHas anrebpa / I'. bupkrod, T. baptn. —
CIM6.: Nanb, 2005.

13. bopoBsckux, A.B. Jlekunn no 06bIkHOBEHHbIM AnddepeHunanbHbIM ypaBHEHNAM
/ A.B. boposckux, A.U. MNepos. — BopoHnex : UL BI'Y, 2013.

14. bocc, B. Jlekumn no matematuke. T.5: PyHKUMOHaNbHbIM aHanua / B. bocc. — M.:
KomKHura, 2005.

15. bocc, B. Teopusa rpynn / B. bocc. — M.: URSS, 2009.

16. bpogeukunn, IJ1. CuctemHbin aHanud B nornctuke. Bolibop B ycnoBusix
HeonpegeneHHoctn / ®.I1. TapaceHko. — M. : Akagemuns, 2010.

17. bypew, O.B. WHTennekTtyanbHble MH(OPMALMOHHbIE CUCTEMbI YNpaBreHUs
counarnbHo-akoHoMuyeckumm obbvektamu / O.B. bypewl, A.M. XKyk. — M. : 13g-Bo KpacaHg,
2012.

18. BeHTuenb, E.C. Teopus BEpOATHOCTEN N ee NHXeHepHble npunoxeHus / E.C.
BeHTuensb, J1.A. OByapos. — M.: Hayka, 2007.

19. BeHtuensb, E.C. Teopus BepoatHocTu / E.C. BeHTuenb. — M.: Hayka, 2009.

20. Bepx6buukun, B.M. YucneHHble mMeTOoObl: MaTEMATUYECKMA aHanmM3 WU
00blkHOBEHHbIE AnddepeHumanbHble ypaBHeHus / B.M. Bepxbuukuin. — M. : Bbicwas
wkona, 2001.

21. BoeBoguH, B.B. NapannenbHble BblumcneHns / B.B. BoesoauH, Bn.B. BoeBoguH.
— CI16.: BXB-INeTtepbypr, 2002.

22. BonkoBa, B. H. Teopua cuctem un cuctemHbln aHanm3 : y4eb. ang sysoB /
B. H. Bornikoea, A. A. leHucos, 2010.

23. MHepeHko, B.B. Kypc Teopumn BepoaTtHocTen / 5.B. MHegeHko. — M.: Hayka, 20009.

24. 'puHyeHkoB, [O.B. MaTematunyeckas norvka v Teopusi anroputmMoB NS
nporpammucToB / [1.B. 'puHyeHkoB, C.W. Motouknin. — M. : KHopyc, 2010.
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37. KoctpukuH, A.N. JlnHenHaa anrebpa u reometpua / A.N. KoctpukmH, HO.W.
ManuH. — CI16.: JlaHb, 2005.

38. Kyapsisues, J1.O. Kypc matematudeckoro aHanusa (B Tpex tomax) / J1.A.
Kyapssues. M.: [Opoda, 2008.

39. JTapuyes, O.U. Teopua n metoabl NpuHATUA pelwseHnin. — M.: Jloroc, 2000.

40. JloreBuHos, B.H. NHdopmauunoHHble TexHonorum ynpaenennsa / B.H. JlorsuHos.
— M.: KnoPyc, — 2011.

41. JlonatnH, B.H. lNpaBoBble OCHOBbI MH(POPMALMOHHON GE30NacHOCTU: KypC
nekuunn / B.H. IlonatuH. — M.: 3a-8o MNP, 2000.

42. Makcumo, H.B. Apxutektypa 3BM u BbluucnutenobHbix cuctem / H.B.
Makcumos, T.J1. MapTbeika, A.W. MNMonos. — M.: ®opym, 2007.

43. MaptuH, k. OpraHmsaumsa 6a3 gaHHbIX B BblYMCNUTENbHbIX cuctemax / [x.
MapTuH. — M.: Mup, 2000.

44. MaxoptoB, C.[l. MaTtematnyeckme OCHOBbl WCKYCCTBEHHOIO MWHTEMNMeKTa:
Teopusa LP-CTpyKkTyp Ans NOCTPOEHUs U UCCrneaoBaHnsa 3HaHUM NpoAayKuMOHHOro tuna /
C.0. MaxopTos. — M. : U3g-8o MLIHMO, 2009.

45. MecapoBn4y, M. OOwasa Teopus cuUCTeM: MaTtematmyeckme ocHoBbl / M.
Mecaposuy, A. Takaxapa. — M.: MUP, 1978. .

46. Hukonbckmn C.M. Kypc matemaTtudeckoro aHanusa / C.M. Hukonbckun. — M. :
OUBMATIINT, 2001.

47. Hosukos, O.A. Teopusi ynpaBneHus opraHusaumoHHbIMW cuctemamn / [.A.
Hosukos, 2007. — M.: PUSMATIINT.

48. MNaHTtenees A.B. MeTtogbl ontummnsaummn B npumepax u 3agadax / lNaHtenees
A.B., letoBa T.A. — M. : Bbicwuasa wkona, 2008.

49. lMNeB3Hep, J1.[J. MatemaTnyeckne OCHOBbI TEOPUKN cUCTEM: Y4uebHoe nocobue
ans sy3os. / J1.[0. NeB3Hep — M.: Boicwas wkona, 2009.

50. MeraT, A. HeyeTkoe mogenupoBaHue u ynpasneHue / A. lNerat. — M. : BUHOM.
JTabopaTopus 3HaH nin, 2009.

51. NeperygoB, ®.NA, OcHoBbl cuctemHoro aHanmsa [/ ®. . lNeperynos,
®. IN. TapaceHko. — Tomck: HTJ1, 2001.

52. MNetpoBckun, A.b. Teopua npuHaTua pewenun / A.b. lMetposckun. — M. :
N3patenbckuii ueHTp «Akagemusi», 2009.

53. MNonos., N.WN. BeegeHue B ceTeBble MHGPOPMaLMOHHbIE PECYPCLI U TEXHOSOrMK /
N.W. MNonos., H.B. Makcumos, IN.b. Xpamuos. — M.: N3a-so PITY, 2001.

54. MNMonos, W.N. WMHdPOpmMaunoHHbIE pecypCbl W CUCTEMbl: peanusaums,
moaenupoBanue, ynpasnenune. M.: TIK «AnbaHcy, 1996.

55. MopwHes, C.B. KomnbloTepHoe mMoaenupoBaHue (U3MyYeckux MpoueccoB B
nakete MatLab / C.B. lMNopwHeB. — M. : JlaHb, 2011.
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56. Po3aHoB, [O.A. Teopus BepOATHOCTEW, Clly4aWHble npoueccbl U
mMaTtematudeckas ctatuctuka / KO.A. PosaHoB. — M., Hayka, 2008.

57. Caatu, T. AHanutnyeckoe nnaHupoBaHue. OpraHudauunsa cuctem / T. CaaTty,
K. Kepbic. — M.: Pagno un cBasb, 1991.

58. Cupota, A.A. KomnbioTepHoe MoaenupoBaHWe U OueHKa 3PeKTUBHOCTU
cnoxHbix cuctem / A.A. Cnpota. — M. : TexHocdepa, 2006.

59. CosetoB, b. A. NHpopmaunoHHble TexHonorun: yyebHuk ans BysoB / B.A.
CoseToB, B.B. LlexaHoBckuin. — M.: Beicwias wkona, 2008.

60. Teopus aBTomaTuyeckoro ynpasnenus / B.[l. Bonkos u [ap.]. BopoHex : ML,
«Hay4Has kHura», 2015.

61. ®agnees, [0.K. llekunn no anrebpe / [.K. dagaees. — Cl16.: JlaHb, 2009.

62. ®agnees, M.A. OnemeHTapHasa obpaboTka pesynbTaToB akcnepumeHta / M.A.
®appes. — Cl16. : JlaHb, 2009.

63. duxteHronby, .M. Kypc anddepeHumanbHOro U MHTErpanbHOro MCHUCEHMS
(8 Tpex Tomax) / .M. ®duxteHronsy. — M. : DASMATIINT, 2001.

64. KOgosuny, B.N. MaTtematnyeckme mogenu ectecTBeHHbIX Hayk / B.W. KOgosuy. —
M. : NNanb, 2011.

3. MpuMepHbIe BONpOCHI K 3K3aMeHy

3.1 O6wasn 4yacTb

1. TlpencraeneHne aaHHbIX. OCHOBHbIE KOHCTPYKUUN CTPYKTYP OaHHbIX. BaHku u
6a3sbl JaHHbIX. Jlorndeckas u omsmnyeckasa opraHnsaums 6a3 gaHHbIX.

2. Mopgenn npencraBneHnsa OaHHbIX, apXMTEKTypa U OCHOBHble doyHKumn CYB[.
A3bikn nporpammmnpoBanus B CYB[, nx knaccndpukaumns n ocobeHHOCTH.

3. OnpepgeneHne wun obwaa knaccuukaums BUMAOB  MHAOPMALMOHHBIX
TexHonornn. [lloHATMe WHGOPMAUWOHHOIO npoaykTa WM MHMOPMALMOHHOW YCryri.
YnpaeneHne npou3BOACTBOM W pacnpederneHneM  UH(OPMAUUOHHBIX NPOAYKTOB.
NHopmaLmOHHbIE pecypcbl.

4. CponctBa 3HaHun. Mogenu npegcrtaeneHnst 3HaHun. Metoabl npnobpeTeHus
3HaHWN.

5. Knaccudgukaumnsa akcnepTHbIX cuctemM. OTanbl pa3paboTkn IKCNEPTHBIX CUCTEM.
ApxuTeKkTypa aKCnepTHbIX cuctem. basa 3HaHui.

6. [MobGanbHble, TeppUTOpUanbHbIE N NoKanbHble ceTn. Mogenun B3aMmoaencTems
KomnbtoTepoB B cetu. Cpega nepefjadum  gaHHbiX.  [puHUMOBL  MeXCeTeBOro
B3aMMOAENCTBUS U OpraHn3aumm nornb30BaTenbCKOro 4oCTyna.

7. MeTtogbl 1 cpeacTea 3awmTbl MHOPMaLMK B CETSIX.

8. MpuHumnbl  dyHKUMOHMpoBaHMa cetn Internet. Asbikm K cpefncTsa
nporpaMmmupoBaHus Internet-npunoxeHnn.

9. TllporpamMHO-TEXHMYECKME CpeacTBa peanu3auun COBPEMEHHbBIX OMUCHBIX
TexHonornn. CtaHaapThbl NOMb30BaTENbCKUX UHTEPGENCOB.

10. MNMpencraeneHne 3Byka W M300paxeHMW B KOMMbIOTEPHbLIX CUCTEMaX.
Yctponctea BBoga, 06paboTkm W BbiBOAA MynbTuMeama wHdopmauuun. dopmaTsl
npeacTaBrieHns 3BYKOBbIX U BUAEOdansios.

11. O6bEKTHO-OPMEHTMPOBAHHLIM NOAXOL K MPOEKTUpOBaHMIO U paspaboTke
nporpamMm.

12. OnemMeHTbl KOMMNbIOTEPHOIO MOAENUPOBAHUS. A3bIKA N NAKETbI MUMUTALWUOHHOIO
MOAENNPOBaHNA.

3.2 MatemaTtnyeckue OCHOBBbI
1. OuddepeHumanbHoe ucHUcneHne (YHKUMA MHOrMX nepemeHHbIX. YacTHble
Npoun3BodHbIE N NPOU3BOAHAsA No HanpasneHuo. dopmyna Tennopa.
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2. OCHOBHble TUNbI UHTErparnoB U Knaccbl HTErpupyemMblx yHKUMA. OCHOBHbIE
MeToabl MHTerpupoBaHus. OnpegeneHHbIn U HeCOBCTBEHHbIN MHTErparnbl.

3. Ywucnosble u yHKUMOHanNbHble pAabl. [pusHaku cxogumocTu. CTeneHHble
pAabl.

4. Anrebpaunyeckune onepaumm n ux ceoilctBa. OcCHOBHble anrebpandeckune
CTPYKTYpbl. Anrebpa mHorouneHoB. OCHOBHas TeopeMa anrebpbi.

5. JlnHemHble npocTpaHCcTBa W noanpocTpaHcTBa. JIMHenHble onepaTtopbl U
maTpuubl. Onepaunn Hag maTpuuammn. OKBMBaANEHTHbIE MaTpuULbl.

6. BbuHapHble oTHoweHus. Onepaumn Hag oTHoweHusaMU. OCHOBHble CBOWCTBa
OTHOLWeHMN. OCHOBHblE TWUMbl OTHOLUEHWU: 9KBMBANEHTHOCTb, MOPSOO0K, KBa3UNopsaok.
YacTU4HO 1 NUHENHO ynopagodYeHHbIE MHOXECTBA.

7. Pekypcua n pekyppeHTHble cOOoTHoLWweHMS. ObLee 1 YacTHOe peLLeHns.

8. [lonHble cuctembl ByneBbiX PyHKLUMI. TeopeMa o nonHoTe. [NoHsaTue 6asuca.

9. Tlpegukatbl nepsoro nopsgka. Onepauvsi HasBelMBaHUA KBaHTOPOB WU UX
ceoucTBa. [NpeaBapeHHas HopmarnbHas oopma. CkonemoBckasa PyHKUUS.

10. HesaBucuMble “ OOMUHUPYHOLUME MHOXecTBa. 3ajada O MOKPbIBAKOLLMX
MHOXeCTBax.

11. 3agada packpacku. XapakTepucTuka TOYHbIX U NPUBAMXKEHHbBIX anropuTMoB
packpalumBaHus.

12. DKcTpemarnbHble 3agadn Ha rpadax.

13. Akcnomatumyeckoe nocTpoeHne Teopumn BEPOATHOCTMU. [MoHaTne
BEPOSATHOCTHOrO NpocTpaHcTBa. CBOMCTBa BEPOATHOCTU. Knaccnyeckasi, reometpuyeckas
N cTaTUCTMYECKasa BEPOSTHOCTU. YCNoBHAA BEPOSATHOCTb. POPMYIbl MONIHON BEPOATHOCTU
n baneca.

14. lNocnepoBaTenbHbIX  He3aBUCUMbIX — UcnbiTaHun.  $opmyna  BepHynnu.
MpenenbHble TeopeMbl B cxeme bepHynnu. [Npoussogsiwias yHKUMA AN CXeMbl C
HepaBHOBEPOATHBIMU UCXOOAMN.

15. MNoHaTtne cnyyarHon BenNUYUHbL. [LUCKPETHbIE N HeNpepbiBHbIE CryvYanHble
BennuMHbl. PyHKUMA pacnpeneneHns u ee CBOUCTBa. [NOTHOCTb pacnpeeneHus n ee
cBoncTBa. He3aBUCMMOCTb CrnyYanHbIX BESTUYMH.

16. Xapaktepuctudeckue u npomssogsime QyHKuun. 3akoH Oonblunx yucen.
LleHTpanbHasa npefernbHasa TeopemMa.

17. Toye4yHble oUeHKM N UX cBoncTBa. MeTon MakcumanbHOro npasgonogoduvst m
MEeTOo[, MOMEHTOB AN HaXOXAEHUA OLEHOK NapaMeTpoB pacnpeneneHunn.

18. VIHTepBanbHble  oueHkn.  [loHATMS  OOBepuUTENbHOrO  WHTepBana w
AOBEPUTENBHON  BEPOATHOCTU. [loBepuTenbHble uHTepBanbl AN HEU3BECTHOro
MaTeMaTM4eCcKoro OXXnagaHus.

19. 3agava nMHenHoro nporpaMmmmpoBaHus. CUMNNIEKCHbIN MeToq. [JBONCTBEHHbIE
nepemMeHHble. TeopeMbl ABOMCTBEHHOCTH.

20. Heobxoanmble n goctatodHble YCNOBMS SKCTpeMyMa amddepeHumpyemon
BbIMYKNOW (OYHKLUMN Ha BbIMYKITOM MHOXECTBE.

21. pagneHTHble MeToabl 6€3yCroOBHOM ONTUMU3ALMN.

22. KOHeYHOo-pa3HOCTHble MeToabl 6e3ycrnoBHOM ONTUMMU3aLNN.

23. 3aga4n LENOYUCIIEHHOMO NMHEMHOro nporpammMmmpoBaHnda. Metog BeTBen U
rpaHuy. 3agadya KoMMuBosXKepa. 3agaya O Ha3Ha4YeHNAX.

24. Metogq OuHaMu4yeckoro nporpamMmmpoBaHvg. [lpyHUMn  ONTUMarbHOCTU
BennmaHa.

25. MeTog HavMeHbLMX KBagpaToB M Haunyywuve cpegHekBagpaTuyeckue
npubnmkeHus. 3agada 4MCneHHOro uHTerpmpoBaHusa. CemencTBa KBagpaTypHbIX
dopmyn.

26. 'TepaunoHHble MeToabl peLleHns CUCTEM NIMHENHBIX YpaBHEHUN.

27. MNpocTtenwmve guddepeHumanbHble ypaBHEHUS NEPBOro nopsaaka u MetToabl Ux
peLleHus.
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28. Cuctembl andepeHumanbHbiX ypaBHeHUW. MaTpuyHoe npeacTaBneHuve.
dopmyna Akobw.

3.3 NepeyeHb BONpOCOB NO cneuuanbHbIM pasgenam (npodunbHblie BONPOChl)

Mpocdunb : CucTeMHbIN aHanNu3, ynpaBneHne n obpaboTtka nHcgpopmaumm

1. [puHumnbl cuctemHoro nogxopa. OCHOBHblE METOLONIOrMYECKNEe MPUHLMNMDbI
aHanusa cucrtem. 3aadn CUCTEMHOIo aHanmaa.

2. MHorokputepunanbHaa Moaenb nNpuHATUA peweHnin. [puHuun Tapeto wm
MHOXecTBo [lapeTo. CBepTka kputepmes. MeToabl NOCTPOEHUA BECOBLIX KO3(PPULMEHTOB
KpuUTEepues.

3. [llpuHsaTMe pelueHnin B yCNOBUAX HeornpeaeneHHOCTU 1 pucka. Knaccuyeckue n
NPOU3BOAHbIE KPUTEPUN ONTUMANBHOCTW.

4. T[lpunHAaTne pelleHun B ycrnoBusax KoHdnukTa. Wrpa kak mogenb KOHprukra.
AHTaroHucTmnyeckune urpbl. YucToble U cMelaHHble cTpaternn. LleHa urpeol.

5. MexaHuambl 1 npoueaypbl ronocosaHusa. ObLas xapakrepuctvka MeTodoB
rpynnoBoro Bbibopa.

6. OCHOBHblE MOHATUSA Teopuu YMpaBreHUs: Lenuv U MNPpUHUUNLI ynpasBneHus,
AnHamudeckne cuctembl. OCHOBHble 3adayn Teopwun ynpaeBneHus: cTabunmsauus,
crnexeHve, nporpaMMHoe YyrpasrneHue, OonTuMaribHoe YrpasrieHne, 3KcTpeMarbHoe
perynupoBaHue.

7. Knaccudukaumss cuctem ynpaeneHud. CTPyKTypbl CUCTEM YrpaBrieHUs:
Pa3OMKHYTble CUCTEMbl, CUCTEMbl C ODOpaTHOW CBA3bI, KOMOWHUMPOBaHHbLIE CUCTEMBI.
AnHamnyeckne n cratndeckue XapakTePUCTUKM CUCTEM YMpaBreHUda: nepexogHas wu
BecoBasi PYHKUNN N UX B3aUMOCBSA3b, YaCTOTHbIE XapaKTEPUCTUKMN.

8. YctonmumBocTb cuctem ynpaeneHus no JlanyHoBy. ®yHkumm JlanyHoBa.
Teopembl 06 YCTONYNMBOCTU U HEYCTONYNBOCTH.

9. KauyecTBO npoueccoB ynpaBreHUd B JMHEWHbIX AWHAMUYECKUX CUcTeMax.
lMokasaTenu kayecTBa nepexogHbIx npoueccoB. MeToabl OLEHKN KayecTBa.

10. Knaccudpumkaumsa  OUCKPETHbIX  CUCTEM  aBTOMAaTUMYECKOro  ynpaBfieHus.
YpaBHEHMS MMMYNbCHbIX CUCTEM BO BpPEMEHHOW obnactu. Pa3oMKHyTble CUCTEMbI U
3aMKHyTble cuctembl. [lepegatodHas, nepexogHas M BecoBasi (PYHKUMW MMMYNbCHOWN
cuctembl. MHOromepHble UMNYIbCHbIE CUCTEMBI.

11. OnemeHTbl Teopumn Budypkaunmn. OCHOBHbIE BUObI HENIMHEMHOCTEN B CUCTEMAX
ynpasnenunda. Metoapl nccneaoBaHus noBegeHUs HEMMHENHbIX CUCTEM.

12. HeueTkoe ynpasneHue. Ctatnyeckne n guHamumyeckme HeveTkue perynatopbl.
lMpoekTnpoBaHMe HEYETKNX PerynsaTopoB.

Mpodunb : YnpaBneHne B coumanbHbIX U IKOHOMUYECKUX CUCTEeMaX

1. OcHoOBHble CBOWMCTBA, MOAENN N METOAbI ONNCAHUS COLMaibHO-3KOHOMUYECKNX
cucteM. Kputepum kayectBa n apdeKTMBHOCTN (PyHKUMOHMPOoBaHUSA. OCHOBHbIE BUAbI
counarnbHO-3KOHOMUYECKUX CUCTEM.

2. OcHOBHble MeTOAbI yNpaBneHns counanbHO-9KOHOMUYECKUMU CUCTEMAMM.

3. YnpasneHue npoektamun. CeTeBomn rpaduk U NnMHenHas gnarpamma. Anroputm
ornpeaeneHna BpeMeHHbIX NapameTpoB CeTeBOro rpaduka.

4. CoumanbHO-9KOHOMUYECKOE MPOrHO3MPOBAHME U €ro OCHOBHbIE 3Tanbl.
Knaccudumkauma nporHo3oB. Mopenu KpuBbIX pocTa B COLMaribHO-3KOHOMUYECKOM
NPOrHO3NPOBAHNM.

5. BpemeHHble psabl 1 NX aHanms.

6. PerpeccroHHble Mogenn: OgHOMaKTOpHbIE U MHOrO(aKTOPHbIE, JIMHENHbIE U
HennHerHble. OueHKa Ka4yecTBa perpecCMOHHON MOAENMW.
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7. OCHOBHble NOHATUA OpraHM3auuoHHOro yrnpaserneHus. Knaccudukauna 3agad
yrnpaBneHnsa opraHns3aumoHHbIMKU npoekTamn. dopmmupoBaHMe KOMaHAbl. YnpasreHue
KOMaHaon.

8. WMHdopmaumoHHble ynpasnstwowme cuctembol (UMYC). OcHoBHble aTanbl
npoekTupoBaHuns. basosble pyHkumnn NYC.

9. WHTennekTyanbHble WHPOPMALMNOHHbIE CUCTEMbI B SKOHOMUKE. OKCMEPTHbIE
cucTeMbl. ApxuUTekTypa, 0COBEHHOCTM ynpaBneHust guanorom, obpaboTka 3KCnepTHOM
NHdopMaLun.

Mpodunb : TeopeTnyeckme oCHOBbI UH(hOpPMaATUKH

1. WNHpopMaLMOHHbIE TEXHOMOMMU U CUCTEMBI, UX OnpeaerieHne, HasHadyeHme u
Knaccugukaums.

2. [lpencraBneHne 3HaHUW. TesaypycCHble MeToAbl MpeAcTaBNeHus 3HaHWUW.
CemaHTnyeckmne cetn. CemaHTUYecKMe OTHOWEHUS U X Buabl. JIMHrBUCTMYECKMe,
norunyeckue, TEOPETUKO-MHOXKXECTBEHHbIE, KBaHTUUKALNOHHbIE OTHOLLUEHUS.
IMpoayKuMOHHbIE cUCTEMbI NpeacTaBneHns 3HaHUN.

3. [lpeactaBneHune gaHHbix. O6paboTka AaHHbIX. Cuctema ynpasneHna 6asamu
AaHHbIX. Apxutektypa CYB[]. OCHOBHbIE KOHCTPYKLMM CTPYKTYP AaHHbIX. Mlepapxmnyeckas
cTpykTypa. CeTeBble CTPYKTYpbl. PENSALUNOHHbIE CTPYKTYPLI

4. WHdopmaumoHHbin  nouck. OCHOBHblE MOHATMS W BMAbl  NOMUCKa.
NHpopMmaumoHHO-NoncKoBble s3blki. Mogenn u ctpatermm noucka.

5. HeNnpoHHble CeTM WU HenpoceTeBbIE anropuTMbl 06paboTkn MHGOpMaLUK.
[eHeTn4Yeckne anroputMmbl 06paboTKn MHOPMaLNK.

6. MawwunHHoe oby4yeHne. Knaccudumkaumua ¢ obyyeHmem (meTtoabl M CpencTea).
Knaccudumkauna 6e3 obydeHuns.

7. ApXUTEKTYpHble  OCOBEHHOCTM M opraHusauust  PYyHKLMOHMPOBAHMUS
BbIMMCNUTENbHBLIX MalUMH  pasnu4yHbIX KnaccoB. Wepapxunyeckas cTpyktypa OBM.
Hakonutenu gaHHbIX U BHELWLHWE ycTporcTea IBM.

8. Knaccudukauma wn apxuTekTypa BblMUCIUTENBbHBIX CeTen, TexXHUYecKkoe,
MHOPMALUMOHHOE W MporpammHoe obecrnevyeHne ceTen, CTPyKTypa M opraHu3aums
YHKUMOHNPOBaAHNA ceTen (rnobarnbHbIX, perMoHanbHbIX, JTOKanbHbIX).

9. OnemeHTbl KOMMbKTEPHOrO  MogenupoBaHus. Knaccudukauma  BuOoB
MoAenMpoBaHus. IMMTaumoHHbIE MOAENWN NPOLIECCOB.

Mpocdunb : MatemaTnyeckoe mogenupoBaHue,
YUCIIeHHble MeTOoAbl U KOMMJIEKCbl NporpamMmm

1. TloHatne mogenun. Knaccudmkauus mogenen. O6wme npuHUUNGLI 1 MeToabl
MaTemMaTU4YecKkoro MoaenmpoBaHms OOBLEKTOB, CUCTEM, npoueccoB. KadectBo wu
aJeKkBaTHOCTb Moaenen.

2. HenpepbiBHble MaTemMaTunyeckme mogenu. Mogenu HeNMHENHON ANHAMUKM.

3. 3apayun ANCKPETHOrO SIMHENHOrO NPOrpaMMmMpPoOBaHUS N METOAbI UX PELUEHUS.

4. MopgenupoBaHue criydanHbIX NPOoLIECCOB.

5. NmutaumoHHOe MOAenMpoBaHWE CUCTEM U CETEM MAcCOBOro 06CnyXMBaHUS.
[MakeTbl UMUTALMOHHOIO MOAENNPOBAHUA.

6. [ToHATME HeveTkoM Moaenn. ATanbl HEYETKOrO MOAENMPOBAHUS. TUMNbI HEYETKMUX
mogenen (Mamganu, Takarn-CyreHo, penaumoHHas).

7. TlpuMeHeHue cynepkoMnbLITEPOB B MaTEMATUYECKOM MOAESNTMPOBAHUMN.

8. Knaccudukaumss npubnmkeHHbIX METOOOB PELUEHUA HayanbHbIX 3agady ans
0ObIKHOBEHHbIX AnddepeHUmanbHbIX ypaBHEHUN.

9. MeToabl NPUBNMKEHHOrO pELUEHNA KpaeBbiX 3agdady Anss OObIKHOBEHHbIX
AnddepeHumarnbHbIX YpaBHEHUMN.
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4. Kputepumn oueHKun

Tabnuua

Bannbl

KpuTepun oueHku

100 - 80

ABUTYpPUEHT faeT pa3BepHYTbIN N NPaBUNbHbIA OTBET HA NOCTaBMEHHbIE B 3K3aMeHaLNOHHOM
ovneTte 1 OONOMHUTENbHbLIE BONPOCHI.

WManaraet maTepman B norm4eckon nocnefoBaTenibHOCTU, FPaMOTHbBIM HAaYYHbIM S3bIKOM.
[leMOHCTpUpyeT HaBbIKM NMPAKTUYECKOrO0 MCMOJIb30BaHMS NMPUOBPETEHHbIX 3HAHWUIA, a Takke
3HaHWEe NCTOYHMKOB.

60 - 79

A6VITypVIeHT AaeT HeaoCcTtaTO4yHo FJ'Iy6OKVIe OTBE€Tbl Ha NOCTaBJIEHHblE B 3K3aMeHauMWOHHOM
OuneTe n JONONHUTENbHbIE BOMNPOCHI.

,D,Ol'lyCKaeT HecylweCTBEHHbIE ownbkm B M3NOXEHUU TeopeTn4yeckoro martepuana,
CaMOCTOATENIbHO UCnpaBlieHHble nocne gonoJIHUTENIbHOro BOonpoca 3K3amMeHaTtopa.

40 - 59

ABUTYpMeHT [aeT OTBeTbl, CoAepXaliMe OCHOBHYK CyTb, HO MpW 3TOM [ONycKawTCs
CYLLIECTBEHHbIE OLLIMOKMN.

McnbiTbiBaeT 3aTpygHEeHMs npu OTBETe Ha BOMPOChb 3k3aMeHaTtopoB. Tpebyertcs
yTOo4HAKWMEe N HaBoadAune Bonpochl

[eMoHCTpupyeT HapyLLEHME NOMMKN U3NOXEHUS.

ABUTYpUEHT OOHapyXMBaeT He3HaHWe WNU HenoHMMaHWe Hauboree CyLIeCTBEHHOW 4acTu
BOMPOCOB MO 3K3aMeHaLMOHHOMY GUNeTY Min AONONHUTENbHBIM BONPOCcaM SK3ameHaTopa.
[onyckaeT cyllecTBEHHble OWNOKN, KOTOPbIE HE MOXET UCMPaBUTb C MOMOLLLI HaBOASLLMX
BOMPOCOB 3K3aMeHaTopa.

[emoHcTpupyeT rpyboe HapyLLeHNE NOTYKN U3MNOXEHUS.




