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Mporpamma paspaboTtaHa Ha ocHoBe ®I'OC Bbicwero obpasoBaHus nNo nporpamme Gaka-
naspuata 01.03.02 lNpuknagHaa matemaTuka 1 MHopMaTHKa.

Ob6bektamn npoeccnoHanbHON OeATeNbHOCTU MarucTpa MnpuKknagHoM MaTtemMaTuku U
MHAOPMATUKN ABNSAKOTCA HAy4YHO - MccrefoBaTenbCKMe LEeHTPbl, roCcyJapCTBEHHbIE OpraHbl
ynpasrieHusi, obpasoBaTenbHble yYpexaeHUs U opraHusauumn pasnnyHbiX ¢opmM COB6CTBEHHO-
CTW, UCMonb3yoLne MeToabl NPUKIagHoONn MatemMaTuUKu U KOMMbIOTEPHbIE TEXHOMOMN B CBOEN
pabore.

Maructp npuvknagHon MatemMaTuku U MHAPOPMAaTUKM NOLTOTOBIEH K AeATEeNbHOCTU, Tpe-
Oytowen yrnybneHHon yHOameHTanbHOM U NpodecCnoHanbHoOM NoAroTOBKW, B TOM YuCne K
Hay4HO-UccnegoBaTenbCckon paboTe B 06nacTsix, MCNOMb3YOWMX MeToabl NpUKNagHon maTte-
MaTUKN U KOMMNbIOTEPHbIE TEXHOMOMK, CO34aHUIO U UCMONb30BaHUIO MaTeMaTUYECKUX Moaenen
npoueccoB M 00BHEKTOB, pa3paboTke N NPUMEHEHMIO COBPEMEHHbIX MateMaTuyeckux MeToaoB
1 NporpamMHOro obecneyeHnsa ona peleHns 3agay Hayku, TEXHUKK, 3KOHOMUKU U ynpaBreHus,
NCMONb30BaHMID MH(OPMALMOHHBIX TEXHOSOMMM B MPOEKTHO-KOHCTPYKTOPCKOW, YnpaBrieH4ye-
CKOW N oMHaHCcOBOW aesaTenbHocTU. MarncTtp npuknagHon mateMaTuku n MHopmMaTuUKK NoLro-
TOBMEH K Hay4YHO-NeJarorn4yeckon AesaTeslbHOCTM NpU YCIOBUM OCBOEHNSA UM COOTBETCTBYIOLLEN
obpasoBaTenbHON NporpaMmmbl Negarormyeckoro npoduns.

Marnctp npvknagHon MatemMaTtuku U MHOOPMATUKN MOXET 3aHMMaTb AOSPKHOCTU, Tpeby-
owme Bbicwero obpasoBaHnsa B COOTBETCTBMM C 3akoHamu Poccuinckon degepaunu.
BctynutenbHoe wucnbiTaHue no aucuunnuHe «lMpuknagHaa matemaTuka U nporpammm-
poBaHue»

Popma BCTYNUTESNTbHOIO UCMNbITaHUS: NMUCbMEHHbIN 3K3aMeH

AHHOTaLMM K NporpamMmMam no HanpasBneHUro
«MpuknagHaa matemaTtuka n nHcpopmaTmka»
(ouHasa dopma obyyeHun)

1. HaumeHoBaHMe maructepckou nporpammbl. «MccnegoBaHue onepauum U CUCTEMHBLIU
aHanu3a»

PykoBoauTtenb nporpammbl: BoHpapeHko KOnua BaneHTUHOBHA, OOKTOP TEXHUYECKUX
HayK, OOUEeHT Kadedpbl MaTeMaTMyeckux MeTOOOB WccrneaoBaHus onepauumn dakynbTeTa
NMMM. AsnsieTcs aBTopom 6ornee 70 HayudHbIX TPyAoB, B TOM 4ucnie ABYX MOHorpadui, um
onybnukosaHo 10 y4ebHO-meTOanYecKknx nocobuin. Noa ee pykoBOACTBOM NMOAroToBneH 1 kaH-
angat Hayk.

KpaTtkoe onucaHue marucrtepckom nporpaMmmbi:

Maructepckaa nporpamma npegHasHayeHa Ansi NogroTOBKM Maructpos B obnactm cu-
CTEMHOro aHanmsa n uccrnegoBaHus onepauun — Hay4YHbIX HanpasneHnn, CBA3aHHbIX C ONTUMK-
3aumen (PyHKUMOHMPOBAHUS U YNPaBMEHUs CrOXHbIMU LeneHanpasfieHHbIMU cucTeMamun (B
TOM YmcCne counanbHO-3KOHOMUYECKUMN).

OCHOBHbIMM pasgenamu nporpamMmmbl ABAAIOTCA: MaTeMaTn4yeckoe MoaenMpoBaHue B CO-
BPEMEHHOM €CTEeCTBO3HAHUW, TEXHUKE, SKOHOMUYECKUX M COUMarnbHbIX Haykax; TEOPUSA BbIYUC-
NNTENBHOTO  3KCMEePUMEHTA; COBPEMEHHbIE  KOMMbKOTEPHbIE  TEXHOMOMMW,  SKOHOMMUKO-
MaTtemaTuyeckme Mogenv n MeTtofdbl, NPUHUMMBI NOCTPOEHUS, UCCreaoBaHNA U BHEOPEHUS B
NPaKTUYECKYIO AEATENbHOCTL Modernen onTMMn3aLmm; Teopusa NPUHATUS peLleHnii, B TOM YuC-
ne B yCNnoBmUAX KOHQIIMKTa, HeonpeaeneHHOCTU 1 pucka.

B pamkax gaHHOW nporpamMmbl U3y4aloTCcsa crneayrowme cneukypcbl: HempokoMnboTepHbIEe
TexHonormm, OCHOBbI TEOPMM Xaoca U HENUHENHOW OMHAMUKK, AHaNU3 AaHHbIX, [NpakTnyeckas
ontummnsaumsi, OCHOBbI MHHOBALMOHHOIO NpeanpuHUMaTenbCcTBa, PbIHOK LeHHbIX 6ymar, [1Bon-
CTBEHHOCTb B onTumMu3aumn, GnHaHcbl 1 KpeanuTt, [lonosiHUTenNbHbIE rMaBbl UCCnegoBaHus one-
pauuin, AHann3 BpeMeHHbIX psaoB, BeegeHne B 9BONIOLMOHHOE MogenvpoBaHne, AganTuBHbIEe
anroputMmbl, Matematuyeckme MeToabl pelleHus 3a4ay 3KOHOMUYEeCKOW npakTuku, Kcnonb3o-



BaHWe [BOWCTBEHHOCTW B 3KOHOMWYECKOM aHanuse 3ajad cTpaTermyeckoro nriaHupoBaHus,
lMpoekTnpoBaHMe WHMOPMAUUNOHHBIX cucTeMm, MaTtemaTnyeckoe mMoAenvpoBaHue WHBECTULU-
OHHOM AeAaTenibHoCTU, BBeaeHne B 9BONIOLMOHHOE MOAENMPOBaHME.

B noarotoBke MarnctpaHToB Ha kadenpe npuHuUMaroT ydyactue: 3 npodeccopa, 8 goueH-
TOB, B TOM 4ucrie, 3 JOKTOpa TEXHUYECKUX HayK, 1 JOKTOP 3KOHOMUYECKUX HaYK, 2 — KaHauaaTa
PU3NKo-MaTeEMaTUYECKUX HayK, 2 — KaHanaaTa SKOHOMUYECKUX HaykK, 3 — KaHamuaaTa TexHuye-
CKMX HayK ¥ 2 npenogasaTtens, kaHavaaTa @uU3MKo-MaTtemaTuyeckux Hayk. CneumanucTtbl Ka-
deapbl MMEIT NPOYHbIE MeXAYHapPOAHble KOHTAKTbI, PErynspHO y4acTBYIOT B MeXOYHapOOHbIX
KoHbepeHumax n wkonax B Poccun n 3a pybexom. [JanbHenwee obyyeHne marncTpbl MOryT
NPOAOIPKUTL B acnvpaHType.

2. HaumeHoBaHue maructepckon nporpammbl: «MaTemaTuyeckne OCHOBbI KOMMNbIOTEP-
HOM rpacpukmn»

PykoBoauTtenb nporpammbl: JleneHeBa TatbsiHa MuxamnoBHa, JOKTOP TEXHUYECKMX HaYK,
npodeccop, 3aBeyollas kKagenpon BblYUCUTENBHON MaTeMaTuKM U MPUKNagHbIX MHOopMa-
LUMOHHbIX TexHonormn dakyneteta MMM, saensetca aBtopom 6onee 200 HayyHbIX TPyaoB, B
TOM 4vncne 5 moHorpadun. Nog eé pykoBoAcTBOM noArotoBneHo 20 kaHANnOaToB HayK.
KpaTtkoe onucaHue marucrtepckou nporpaMmmsbi:

MogroToBKa MarMCTpaHTOB B paMKax aHHOM nporpaMmmbl npegnonaraeT OCBOEHUe UmMu
MaTeMaTUyYecKnx n anropuTMUYECKNX OCHOB COBPEMEHHON KOMMbIOTEPHOW rpacuki U TeHOEH-
UMM NX pasBuUTUSA; BRlageHne npuHUMnamMmmn nocTpoeHus rpadumyecknx ob6bekTtoB n obpaboTkomn
n306pakeHnn; Hanu4Me yMeHUn M HaBbIKOB B UCMOSIb30BaHUM rpaduyecknx 6ubnuotek ans
co3gaHus rpadomyeckmx 06BHEKTOB B PasfIMYHbIX MYSTbTUMEOUNHBLIX MPUNOXEHUAX.

Maructepckasa nporpaMmma BKNOYaeT criefytolime OCHOBHbIE pasfenbl: MaTeMaTunyeckme
MOAeNnM U MeTobl, COCTaBNALLNe TEOPETUIECKYO OCHOBY ANs NpeAcTaBneHnsa rpadpuyeckon
MHdopMauum n cnocoboB ee 06paboTkM B CMCTEMAX KOMMbIOTEPHOW rpadukn; anroputMmmye-
CKMe OCHOBbI KOMMbIOTEPHOW rpadourku, BKAOYaoLWwme crnocobbl opMmMpoBaHms n3obpaxeHnin u
MaHUNynsumMmM ¢ HAMK; NakeTbl KOMMNbIOTEPHON rpadukn U cpeacTaa NporpaMMnpoBaHnS.

B pamkax gaHHOM marnctepckom nporpamMmmbl U3yyaroTca crnegylowmne ucumniuvHbl: Bbl-
yucnuTenbHaa reomeTpud, MatemaTnyeckme mogenu noBepxHocTen u 06bekToB, ANrOpPUTMU-
Yeckme OCHOBbI MalMHHOW rpadukn, ObpaboTka n3obpaxeHun, BenBneTbl B KOMMNbOTEPHOWN
rpacovke, 'eomeTpuyeckne 3agadm Buadyanusauuu, [lakeTbl KOMMblOTEpPHOM rpadomku, [lpo-
rpammupoBaHue B OpenGL, Web-gusanH v gp.

B nogrotoBke marmctpoB Ha Kadegpe npuHUMaroT yyactue 1 npodpeccop, 5 AOLEHTOB, 13
HUX 4 KanHguaaTta uanko-mMatemaTudeckmx u 1 kaHangaT TEXHUYECKMX Hayk, 4 npenogaBaTe-
nen KkaHougaToB (bM3MKO-MaTeMaTUYECKMX HayK, 3 npenofasaTens kKaHAMAaToB TEXHUYECKUX
HayK.

[Mpn nogrotToBke MarvcTpoOB UCMOMb3YHTCA y4ebHble 1 y4ebHO-MeToanyeckme nocobus,
noaroToBreHHble coTpyaHukamn kadeapsl. JanbHenwee obyvyeHne Marnctpbl MOryT nNpogosi-
XWUTb B acnupaHType.

3. HanmeHoBaHue marnctepckomn nporpammbl: «MaTtemaTnyeckoe mogenupoBaHMe»
PykoBoauTenb nporpammbl: [ibineBckun AnekcaHap BadyecnaBoBuY, JOKTOP TEXHUYECKMX
Hayk, npodgeccop kadeapbl ERP-cuctem n 6usHec npoueccos, aBtop 6onee 50 Hay4HbIX Tpy-
A0B, B TOM Yucne 2 MoHorpadun.

KpaTkoe onucaHme maructepckom nporpamMmmbi:

Maructepckasa nporpamma npegHasHavyeHa ans NoAroToBKU BbICOKOKBANUAULMPOBAHHBIX
crneuvanucToB, Bnagewmx metogaMmm matemaTM4eckoro MoaennmpoBaHms B pasnuyHbix obna-
CTSIX 3HAHUWN C UCMOSb30BaHMEM COBPEMEHHbIX KOMMbIOTEPHbLIX TEXHOMNOMMI. [porpamma dop-
MupyeT obLmMi noaxoa K ynpasnenuto n nogaepxke ERP(SAP)-cuctem, cuctematmanpoBaTtb
3HaHus O Npoueccax ynpasnenus IT Ha npegnpusaTun.



O6y4eHne ocyLEeCTBSAETCS MO COBPEMEHHBLIM Yy4e6HbIM Nporpammam B COOTBETCTBUM C
npodeccrmoHanbHbIMK cTaHaapTamu I T-pbiHKa, TPagMLMSMU POCCUNCKOro BbicLLEro obpasoBa-
HMS 1 C YY4ETOM MEXAYHAPOAHbIX NPAKTUK.

OCHOBHbIMK pasgenamu nporpammbl SIBMAKTCA: MaTeMaTMyeckoe MOAenMpoBaHue B CO-
BPEMEHHOM €CTECTBO3HaHUW, TEXHUKE M couMarnbHbIX Haykax; TEOPUS BbIYUCIIUTENBHOMO 3KC-
NneprMMeHTa; COBPEMEHHbIE KOMMbIOTEPHbLIE TEXHOMNOMMMK, COo3AaHue, BHeOpeHne, aHanmsa u co-
NpoBOXAeHNEe MHOPMaLMOHHbBIX CUCTEM B 06nacTu ynpaBneHust NpeanpusiTusiMm u opraHusa-
LUUAMN.

B pamkax gaHHOW nporpamMmmbl U3y4aroTcs crieyoLme cneukypebl: MeTo4 NpoCcTpaHCTBa
COCTOSIHUI B TEOPUM perynmpoBaHng; a3blk nporpammmpoBaHna ABAP; ocHoBbl SAP(ERP);
CUCTEMbI U CETU MacCoBOro 06CnyXxmnBaHus; MeToAbl yrpaBfeHns (oMHaHCOBbIMU PUCKaMU;
3awmTa nHpopmaumm B ceTax; CTaTUCTUYECKOEe MOAENUPOBaHWE; aAMUHUCTPUPOBAHUE UH-
dopMaLMOHHbIX CUCTEM; MaTeMaTUYeCKne MeToabl B Kpuntorpadgum; paspabotka Enterprise-
NPUNOXEHN; NHpOPMaLMOHHbIE TexHonormm B 6musHece(ITIL); 6e3onacHOCTb MHTEPHET-
NPUNOXEHNN.

MpumeHeHne maTeMaTUYECKNX MOAENEN NO3BONAET 3HAYUTENBHO COKPaTUTbL 3aTpaThbl Ha
NPOEeKTUPOBaHNE U U3rOTOBSIEHME peasibHbIX CUCTEM aBTOMAaTUYECKOro ynpaBrieHUs pasfivd-
HbiMK bmsndecknmm obbekTamu. Marncrtepckas nporpamma OpUEHTUPOBAHA Ha TPYOOYCTPOW-
CTBO BbIMYCKHNKOB B KPYMHENLLMX MeXOYHapOOHbIX KoMnaHuax. [JanbHenwee obyvyeHne maru-
CTPbl MOFYT NPOAOITKNTL B aCnupaHType.

B nogrotoBke marmctpoB Ha kadhegpe npuvHMMaroT ydactue 2 npodpeccopa, 6 OOLEHTOB,
KaHOMOaToB Hayk, 1 cTapwun npenogasaTtenb, 1 npenogasaTenb KaHaMAaT Hayk.

4. HanmeHoBaHue Mmarnctepckon nporpammbl. «MaTtemaTuyeckoe n MHcpopmaLMOHHOE
obecnevyeHne IKOHOMUYECKOUN AEATENTbBHOCTU»

PykoBoauTenb nporpamMmmbil:

BbaeBa HuHa BopucoBHa, kaHONOAaT 3KOHOMUYECKNX HayK, Npodyeccop kadeapbl MaTeMaTude-
CKMX METOAOB uccregoBaHus onepaumni dakynbteta MMM, sensietca aBtopom Gonee 120
Hay4HbIX TpyaoB. [loa eé pykoBOL4CTBOM NOArOTOBMNEHO 8 KaHAMOATOB HayK.

KpaTtkoe onucaHue marucrepckom nporpaMmmbl

OcCHOBHbIMM pasgenamu nNporpaMmmbl SBASKOTCA: MatemMaTMyeckme MeToAbl aHanm3a 9Ko-
HOMUWYECKNX MPOLLECCOB; 9KOHOMUKO-MaTeMaTUYECKNe MOAENN U METOAbI; OCHOBbI TEOPUN NpPU-
HATUA 3KOHOMMUYECKUX peLLEeHU; KOMMbITEPHbIE MeTOAbl 00paboTKM IKOHOMUYECKOM MHAOP-
Maumu.

Maructepckasa nporpamma «MatemaTmyeckoe U MHPOPMaUNOHHOE obecnevyeHne 3KOHO-
MUYECKOWN OEATENbHOCTUY» MpefHasHayeHa ans noaroToBKM MarnmcTtpoB B obnactu matemartu-
4Yeckoro M MHOpPMaLMOHHOro obecnevyeHns aKoHOMUYeckon aesTeribHocTU. OCHOBHbIMU pas-
AenamMmu nporpaMmmbl ABASIOTCH: MaTeMaTuyeckue MeTOoAbl aHanmsa 3KOHOMMUYECKUX npoLuec-
COB; 3KOHOMMKO-MaTemMaTuyeckme MoLenn n MeToAbl; OCHOBblI TEOPUM MPUHATUS IKOHOMUYE-
CKMX peLleHNIn; KOMMbITEPHbIE MeTOoAbl 00paboTKN SKOHOMUYECKON MHGOPMALMN.

B pamkax marnctepckon nporpamMmmbl npegnonaraetca usyyvyeHve AUCLMUMINH, NOCBSILLEH-
HbIX COBPEMEHHbBIM METOAaM MPUHATUSA peLleHnA, MaTeMaTU4YeCKOMY MOLENMPOBAHUIO AKOHO-
MUYECKNX N PMHAHCOBbLIX MPOLECCOB C UCMNOSIb30BAHNEM COBPEMEHHBIX KOMMbIOTEPHbLIX TEXHO-
norvn. N3yyarotca crneayowime CneuKypebl: CUCTEMHBIN aHanNu3 B 9KOHOMUKE U BU3Hece, MHO-
rOMEpPHbIA CTAaTUCTUYECKUA aHanNu3 gaHHbIX, MaTeMaTU4YeCckne MeToabl pelleHnst 3agay 3KOHO-
MWUYECKOW MPaKTUKKU, MaTeMaTuyeckme MeTodbl B ynpaBrieHUW opraHusauusMmn, MoaenupoBa-
HUEe PUCKOBbBIX CUTyaLM B 9KOHOMUKE 1 BusHece, MCnonb3oBaHNe OBONCTBEHHOCTM B 3KOHOMMU-
YeCKOM aHanuse 3ajadv cTpaTermyeckoro naHMpoOBaHUS, NPOEKTUPOBaHNE UH(OPMAaLMOHHBLIX
CUCTEM, MaTemMaTMyeckoe MOAEeNMpoBaHME WHBECTULMOHHOW AEATENbHOCTU, 3KOHOMETPUKA,
BBeJEeHWe B 9BOMOLUNOHHOE MOoLeNnnupoBaHue, reHeTu4eckne anropuTMbl, HENUHEWHbIW aHanuns
N NPOrHO3MpOBaHMe (PMHAHCOBbLIX PbIHKOB, MEXaHU3Mbl YNpaBNeHUs CTpaxoBbiM BU3HeCOoM.

B nogrotoBke marmctpaHTOB Ha Kadenpe npuHuMaroT ydactme: 3 npodeccopa, 8 po-



LEHTOB, B TOM 4ucrie, 3 AOKTOopa TEXHUYECKUX HayK, 1 OOKTOp 9KOHOMWUYECKUX HayK, 2 — KaH-
anpata ousmMKko-maTemMaTUYECKUX HayK, 2 — KaHauaaTta 3KOHOMWYECKUX Hayk, 3 — kaHauaarta
TEXHUYECKUX HaYK U 2 npenogasaTens, kaHaungarta (usnko-matemaTmyeckmx Hayk. Cneyuwanm-
CTbl KadpeZpbl MMEIOT NPOYHbIE MEXAYHAPOAHbIE KOHTaKTbI, PErynspHO y4acTBYIOT B MeXayHa-
POOHbIX KOHEpPeHUMAX 1 Wwkonax B Poccun n 3a pybexom. [anbHenwee obyyeHne marncTpbl
MOTYT NPOLOIMKNTE B acnupaHType.

5. HamumeHoBaHMe maructepckon nporpammbl; «MaTemaTnyeckoe u nporpammHoe obec-
neyvyeHue BbIYUCTIUTESIbHbIX MaLIUH»

PykoBoauTenb nporpamMmsi:

MaxopTtoB Cepren OAmutpueBud, OOKTOP (PU3NKO-MaTEMATUYECKUX HayK, 3aBeayloLnn Ka-
denpon matematumyeckoro obecneyeHna IBM dakyneteta MMM (http://moevm.ru), asTop 60-
nee 100 neyaTHbIX paboT N Hay4yHOM MOHorpadum B LEeHTpanbHoOM neyaTtun, npeacegartens Bo-
POHEXCKOro perMoHanbHoro otaeneHns Poccnmnckon accoynanmm NCKYCCTBEHHOIO UHTeNeKTa.
MogrotoBun 2 KaHOMOATOB Hayk, 3awWunTMBLUKMX auccepTauum B MY um. M.B. JlomoHocoBa.
KpaTkoe onucaHne marmctepckou nporpamMmmbi:

lMporpamma npegycmaTtpuBaeT yrinybreHHoe n3yvyeHme Teopum n TEXHONOMMn pa3paboTku
COBPEMEHHbIX NPOrPaMMHbIX CUCTEM. 3HAHUE «NPOrPaMMUPOBAHUS U3HYTPU» NO3BONAET OblTb
Ha Lar Bnepean B pelleHun CUCTEMHbIX U NPUKNadHblX 3a4ay. Hawm BbINyCKHUKK rry6xe no-
HUMAKT YCTPOMCTBO COXHbIX NPOrpaMMHbIX CUCTEM U 3HAYUTESTbHO ObICTpee MnonyyarT KO-
HeYHbIn pesynbTat. MUHUMU3NPYIOTCA BPEMEHHbIE 3aTpaTbl HA BECb CMEKTP 3TanoB: MNPOeKTUu-
poBaHWe, NporpamMmMuMpoBaHue, OoTnagky, TeCTupoBaHue N CONPOBOXAEHNE NAKeTOB MPOrpamm.
OcCHOBHbIMM pa3genamun nNporpaMmbl SBMSIOTCA: M3bpaHHbIe rnaBbl COBPEMEHHOW NPUKNagHON
MaTemaTuKKn; TeopeTudeckoe 1 NpuKNagHoe NnporpaMmMmMpoBaHme; apxmTekTypa u NnpoeKkTnpoBa-
HWe NPOrpaMMHbIX CUCTEM; KOpPropaTUBHbIE UH(POPMALNOHHbIE CUCTEMbI; aHaNU3 PYHKLNOHK-
POBaHUS BbIYMUCIIUTENBbHbLIX CUCTEM; NapasnsienbHble U pacnpeneneHHble BbIYUCIIEHNS.

B pamkax maructepckon nporpammbl MatemaTudeckoe n nporpammHoe obecneyeHune Bbl-
YUCINTESbHBIX MaLUWH nNpeanonaraeTcsa n3ydeHue crefyroumx OCHOBHbIX OUCUMUMINH: Teopus
hopmMarnbHbIX A3bIKOB, PerynspHble BblpaXeHns, kopnopaTtnBHble 6a3bl AaHHbIX, HU3KOYPOBHE-
BO€E nporpamMmmMmpoBaHne, TEXHOMNOIMMS TeECTMPOBAaHUS NPOrpamMMm, BbICOKOHaAEXHbIE ornepaumnoH-
Hble CUCTEMbI, KOMMbIOTEPHbBIE CETU, NapannesibHoe NporpamMMpoBaHne, NPorpamMmmMmpoBaHmne
Ha nnatdopme V8. [lanbHenwee obyvyeHne marucTpbl MOryT NPOLOIMKUTL B acnNupaHType.

6. HaumeHoBaHMe Maructepckom nporpamMmmbl: «OnTUMM3auua n onTMmanbHoe ynpasne-
HUe»

PykoBoauTtenb nporpammbl: 3agopoXxXHun Bnaammup [puropbeBuY, O0KTOP U3UKO-
MaTtemaTMYeCcKMx Hayk, npodyeccop kadeapbl HENMMHENHbIX kKonebaHunm dakynbteta MMM,
nmeet 6onee 160 nevaTHbIXx padoT, 4 MoHorpaduun. YyneH AMEepPUKaHCKOro mMaTemMaTu4eckoro
obuwecta (1994), akageMuk AkageMnm HENMHENHbIX HayK, BKNOYEH B aHUuknoneauto «Who is
Who in Science and Engineering». o ero pykoBoACTBOM 3allULLEHO 7 KaHONO4ATCKUX gnccep-
Tauun.

KpaTtkoe onMcaHue maructepckoum nporpamMmmbil:

OCHOBHbIMK pa3genamMmu NnporpaMmmbl ABAAOTCA: 4ONOMHUTESNbHbIE IMaBbl METOA0B peLle-
HUS 3KCTpeMarbHbIX 3a4a4y 1M 3agay oNTUManbHOro ynpasfieHUs:; BbINYKNbIN aHanuns; pyHKumo-
HanbHbIN aHanuU3 M ero NPUOXeEHUs; MatemMaTndeckme MeTodbl McCregoBaHnsa MpoLeccoB
ynpaBneHusl; COBPEMEHHbIE KOMMbIOTEPHbIE TEXHOSTOTUMN.

B pamkax gaHHOM nporpamMmbl M3y4alTCsa criefylowmne Crneukypcbl: HENMHENHbIE MOYTU
nepuoanyeckmne konebaHus, Teopust NOYTU NEPUOANYECKUX PYHKLMA, rAaMUITIbTOHOBbLI CUCTEMBI,
00O0O6LLEHHBIN NPUHLUMM CKUMAKLWLMX OTOOpaKeHU, NPOEKLUNOHHbIE METOAbI, MaTemMaTUYecKas
Teopusa onTUMarsbHbIX NPOLECCOB, ANHAMUYECKUE CUCTEMBI, KOHCTPYKTUBHbIE METOLbI aHanu3a
HEeNMMHEeNHbIX NEPUOANYECKNX CUCTEM, anrOPUTMbl CXKaTUS OaHHbIX, MPUKNagHON PYHKUMOHAamNb-
HbI aHanu3, aBTomMaTnu3aumst Hay4HbIX UCCrIeA0BaHNUNA. B noarotoBke MarnctpaHToB Mpu-
HUMaloT yyacTne 3 npodpeccopa, AOKTOpa (PU3MKO-MaTEMATUYECKUX HayK; 4 OOueHTa, KaHau-



Aata usnko-maTemaTmyeckmx Hayk. Kadenpa nmeeT 4OroBop 0 COTpyAHUYECTBE C (pakyrnbTe-
TOM BbIYMCINIUTENBHOM MaTeMaTukn yHuBepcuteTa MaptuHa Jliotepa B r. Nanne (Fepmanus).
HanbHenwee ob6yyeHne marmcTpbl MOryT NPOAOIPKUTL B acCnnpaHType.

7. HammeHoBaHMe Marmctepckom nporpamMmmsbl. «4ucrieHHble MeToAbI»

INlepeHeBa TaTbsiHa MuxawnnoBHa, LOKTOP TEXHUYECKUX HaAyK, npodeccop, 3aBeayollas Ka-
dreapon BbIMUCIIUTENBHON MaTeMaTUKU N NPUKIaaHbIX MHPOPMAaLMOHHBIX TEXHONOIMI hakyrib-
Teta [TMM, aBnseTcs aBTopom 6onee 200 Hay4HbIX TPyAOB, B TOM vncne 5 moHorpadun. NMog
€€ pyKoBOACTBOM nogrotoBrneHo 20 kaHAMAATOB HayK.

KpaTkoe onucaHue mMaructepckou nporpaMmmbi:

Llenbto nporpammbl SBASieTCS NOArOTOBKA KBaNM@ULMPOBaHHbLIX cneunannuctos B obna-
CTU pa3paboTKn KOMMbIOTEPHO-OPUEHTUPOBAHHBIX BbIMUCNTESNBHbLIX anropuTMOB peLleHus 3a-
Aad, BO3HMKAKOLWNX B Npouecce MateMaTUyeckoro MoaenupoBaHus cuctem u npoueccos. Oc-
HOBHbIMUW pa3genamMu nporpamMmsbl SBASIOTCA: COBPEMEHHbIE YUCIEeHHble MeToAbl peLleHns 3a-
Aay anrebpbl, aHanusa, anddepeHumnanbHbiX YpaBHEHUI; METOAbI BapuauMOHHOIO ncdmucre-
HWUS; YNCMEHHble MeToAbl ONTUMU3aLMN; NNAaHMPOBaHME 3KCNepUMeEHTa U aHanu3 gaHHbIX.

B pamkax gaHHOM mMarmctepckonm nporpamMmmbl U3yyaroTca cnegywowme gucumnnuvHel: Me-
TOAbl pelleHns 3aJad BapuvauuoHHOro ucYyucreHus, YncrneHHoe pelueHne NUHENHbIX CUCTEM
MeTogamu Teopumn rpacdoB, MeTo KOHEYHbIX 3N1eMEHTOB, YMCnNeHHble MeToabl rMapoanHaMm-
Kn, IHTepBanbHbIn aHanms, YucneHHble MeToabl peleHnsa cuctem gudpdepeHumnansHbIX ypas-
HeHun, MNnaHMpoBaHMe aKCnepMMeHTa U aHanusa pesynbTaToB, YNMCNeHHble MeToabl ONTUMMKU3a-
unmn, TexHonorna paspexeHHbiX Matpuy, [MakeTbl KOMMbIOTEPHbLIX NPOrpaMm Mo YMUCIIEHHbIM
MeTodam.

TemaTnka mMarmctepckux guvcceprauun NocBsLeHa UCCredoBaHUI0 CNOXHbIX MaTeMaTu-
YeCKMUX Moaenen Ha OCHOBE KOMMbIOTEPHO OPUEHTUPOBAHHBIX YACIIEHHbBIX METOO0B.

B nogrotoBke marmctpoB Ha Kadpeape npuHMMaroT yyactue 1 npodpeccop, 5 goueHToB, u3
HUX 4 KaHguaaTa U3MKo-MaTtemaTudeckmx u 1 kaHangaT TEXHUYECKMX Hayk, 4 npenofasate-
nen kaHangoatoB PU3MKO-MaTeMaTUYECKUX Hayk, 3 npenogaBaTens KaHOuO4aToB TEXHUYeCKUX
HayK.

Mpn nogrotToBke MarvcTpoB UCMOMb3YHOTCA y4ebHble N y4ebHO-MeToanyeckme nocobus,
noaroToBreHHble coTpyaHukamn kadeapbl. JanbHenwee obyvyeHne Marnctpbl MOryT nNpogosi-
XWUTb B acnupaHType.

8. HanmeHoBaHue marucrtepckom nporpammbl: «lMapannenbHoe nporpamMmmuMpoBaHue WU
pacnpeaeneHue BbIYUCIIEHUA»

PykoBoguTenb nporpamMmmbi:

AbpamoB N'eHHaagun BnaaMmMmupoBuY JOKTOP TEXHUYECKNX HaYK, Npodeccop Kadenpbl maTe-
MaTM4eCKOro 1 NpuknagHoro aHanuaa, astop 6onee 350 neyaTHbIX paboT, U3 HUX 1 MOHorpa-
dous.

Maructepckas nporpamma HanpasneHa Ha NoAroTOBKY BbICOKOKBANMAMUMPOBAHHbLIX crieuma-
nncToB B 06nactv MHPOPMALMOHHBIX TEXHOSOMMIA, YMEKLWNX 3EKTUBHO UCMNONb30BaTh Bbl-
YUCINTESNbHbIE CUCTEMbI COBPEMEHHBIX apxuTekTyp. OCHOBHOE BHUMaHWE yOaeneHO COBPEMEH-
HbIM MOXOA4aM K opraHuMsauun napannenbHbIX BbIYUCIEHUN, NPAKTUYECKUM TEXHOMOMMAM pas-
paboTkn adeKkTUBHbIX NapannenbHblx nporpamMmm. CoBpeMeHHble TEHOEHUUN pasBUTUS
CpPeacTB BbIYUCINTESNbHON TEXHUKW, CBA3AHHbIE C aKTUBHbIM Nepexofam K MHOroOMalUuMHHBIM U
MHOronpoLUeccopHbIM CUCTEMAM, B TOM YMCIE KNacTEPHbIM U MHOrosiAepHbIM, TpebytoT Gonee
aKTUBHOMO MU3y4YeHMs1 pasfnnYHbIX acrnekToB napannenbHon 06paboTkn aHHbIX.



NMporpamMma BCTYyNUTENbHbIX UCMNbITAHUU AONA NOCTYyNakLWMUX
no HanpasneHuw «[llpuknagHaa mMmatematMka M MHQOpPMaTUKa»

(marnctpartypa)

1. HaumeHoBaHue AUCUMNNUHbI: NPUKNagHAA MaTeMmaTUKa U NporpaMMmmMpoBaHue
2. CocTtaBuTtenu:

INNazapes K.[1. kaHomgat M3MKO-MaTeMaTUYECKUX HayK, OOUEHT Kadeapbl BblYUCINTENbHOWN
MateMaTuku U NpUKNIagHbIX MHPOPMALMOHHBLIX TexHonornn, WawknH A.A. goktop duauko-
MaTemaTU4YecKMx Hayk, 3aBedylolunn kadegpon MartemaTUyeckoro M NpuKnagHoro aHanmsa,
aekaH dgakynbteta NMM, MaxoptoB Ceprent OMuTpueBud, OOKTOP PU3MKO-MaTEMaTUYECKNX
Hayk, 3aBeaytowmin kapegporn MO 3BM; HepHbiwos Makcnum KapHenbeBud, kKaHaMaaT n3nKo-
MaTemaTuyeckmx Hayk, goueHT kadenpbl MO OBM, Kannuesa HaTtanba AnekceesHa, kaHauaat
Pun3nKo-MaTemMaTU4eCcKnX Hayk, goueHT kadeapsl MO OBM, Pypnanes Banepwuin eHHagbeBuy,
KaHOmpat puanko-maTeMaTUyecknx Hayk, goueHTt kadeapbl TK n AP

3. OCHOBHbIe 3HaHUS, YMEHUS U HaBbIKU, KOTOPbIMU AOJIXKEH 06f1agaTbh NOCTYNaroLWmUn
TpebyeTcsa BnageHne 6a30BbIMU 3HAHUAMU MaTEMATUKN N UHAPOPMATUKN.
MocTynatowmmn JomKeH 3HaTb U YMETb UCMNOSb30BaTh:

o audpepeHUmnanbHOe U MHTErpanbHOe CHNCNEeHne (PYHKLUNN OO4HOW U HECKOSbKUX Mne-
PEeMEHHbIX, TEOPUIO YMUCIOBbLIX U PYHKUMOHASbHBIX PSAO0B, METOAbI TEOPUN DYHKLIMI
KOMMSIEKCHOrO NepeMeHHOro;

e aHANMTUYECKYIO reOMETPUIO U NIMHENHYI0 anrebpy;

MEeTOAbl UCCnefoBaHNs OCHOBHbIX 3a4ady 4515 0ObIKHOBEHHbIX AndddepeHumnanbHbIX

ypaBHEHU N YpaBHEHNN MaTeMaTUYECKON (OU3UKN;

OCHOBHbIE MOHATUSA N MeTOAbl AUCKPETHON MaTeMaTUKW;

MEeTOAbl TEOPUN BEPOATHOCTEN U MAaTEMATUYECKON CTAaTUCTUKW;

MEeTOAbl peLleHns 3agad onTMMmnsaunm;

YUCIEHHbIE METOAbI PELLUEHMS TUNOBbLIX MaTeMaTUYECKUX 3aay;

OCHOBbI apXUTEKTYPbl KOMMBIOTEPOB N NHTEPENCHI ONEPaLMOHHBIX CUCTEM;

TEXHOSTOrMM NPOEKTUPOBAHNA MPOrPaAMMHbIX NPUMOXKEHWUI;

TEXHOSIOMMM 1 A3bIKM NMPOrpaMMUPOBaHUS;

TEOopuo N TeXHONOMMN 6a3 AaHHbIX.

B xone BCTYNMUTEJTIbHOIO UCMbITaHUA a6|/1Typ|/|eHT OOJKEeH nNpoaeMOoOHCTpMnpoBaTb 3HAHUA:

e MPMHUMNOB QYHKLMOHNMPOBAHUS KOMMbIOTEPA ONepaLMOHHbIX CUCTEM;
BO3MOXHOCTEWN KOANPOBaHMS MHPOPMALIMOHHBIX OOBEKTOB C MOMOLLIbIO COBPEMEHHbIX
nporpamMmMHbIX CPEACTB;

OCHOBHOrO Habopa Knaccuyecknx CTPYKTYp AaHHbIX U anropUTMOB;
Knaccudukauum n apxmTeKkTypbl COBPEMEHHbIX S13bIKOB MPOrpaMMMpoBaHus;
KOHLIENUMIA 06 bEeKTHO-OPMEHTUPOBAHHOIO NPOrPaMMUPOBAHUS;

OCHOBHbIX HanpaBneHuin COBPEMEHHbIX MHAOPMAaLIMOHHbIX TEXHOMOIUIA;
OCHOB NapannenbHOro NporpaMMmnpPoBaHus;

COBPEMEHHbIX TEXHONOIMMI XpaHeHUst AaHHbIX U OCTyNa K HUM;
pensiuMoOHHON MOAEenNu AaHHbIX 1 sa3blka SQL.

YMEHUS N HaBbIKN:



onepupoBaTtb pasnUYHbIMKU BUAAMN NHPOPMALIMOHHBLIX OO bEKTOB, COOTHOCUTL NOJSTyYeH-
Hble pe3ynbTaTbl C pearnbHbIMN 06bEKTaMU;

pacno3HaBaTb U ONUCbIBaTb MH(POPMAaLMOHHbBIE NPOLECChI B COLMarnbHbIX, 3KOHOMUYEe-
CKNX, BMONOrMyecknx u TEXHUYECKUX cuctemax;

paboTaTb C pacnpocTpaHeHHbIMU cpeacTBaMn MHAPOPMALMOHHO-KOMMbIOTEPHbIX TEXHO-
norum;

cosgaBaTb MHOPMaLMOHHBIE 0OBEKTBI CIIOXHOW CTPYKTYPbI, B TOM YMCne 06bEKTHO-
OpPUEHTUPOBAHHbIE CUCTEMBI, 6a3bl 4aHHbIX, TMNEPTEKCTOBLIE JOKYMEHTbI.
paspabaTtbiBaTb anropMTMbl U NPOrpamMMbl peLleHnst 3agay Ha O4HOM M3 pacnpocTpa-
HeHHbIX A3blkoB (Object Pascal, C++, Java, C#, PHP) B COOTBETCTBYIOLLUNX UHTETPUPO-
BaHHbIX CUCTEMAX NPOrpaMMmUpPOBaHMS.

B xone BCTYNMNTEITbHOIo UCMbITaHUA a6|/|Typ|/|eHT OOJDKEeH npoaeMoHCTpUpoBaThb

3HaAHWUA:

OCHOBHbIX HanpaBfeHUn COBPEMEHHbIX MH(POPMALMOHHbIX TEXHOMNOIUN;

BO3MOXHOCTEWN KOANPOBaHUS MHAPOPMALIMOHHBIX OOBEKTOB C MOMOLLIO MPOrpaMMHbIX U
annapaTHbIX CPeAcCTB;

Ha3Ha4YeHUs U PYHKLMIA OnepaunoHHbIX CUCTEM;

NPUHLMNOB YCTPOUCTBA N (PYHKLMOHMPOBAHNSA OMepaLMOHHbIX CUCTEM,;

OCHOB napansiesibHoro NporpaMMmnpoBaHus;

BMOOB MHOPMAaLMOHHBLIX MOAeNen, ONUCbIBAOLLMX pearibHble 06BbEKTbI U NPOLIECCHI;
COBPEMEHHbIX TEXHOSTOMMN XPaHEHUS AaHHbIX U 4OCTYNa K HUM;

pensiuMOHHON ModeNnu AaHHbIX U A3blka SQL;

OCHOB apXUTEKTYPbl OTKa30yCTOMYMBLIX CUCTEM,;

YMEHUNA N HaBbIKU:

onepupoBaTh pasnnyHbIMU BUAAMN MHAPOPMALIMOHHBLIX OO BEKTOB, COOTHOCUTL MOSTyYEH-
Hble pe3ynbTaTbl C pearbHbIMY O6beKTaMU;

paboTaTb C pacnpocTpaHeHHbIMU cpeacTBaMm MHAPOPMAaLMOHHBIX TEXHOMOIMI;
nnaHMpoBaTh U peann3oBbiBaTb NapannesnbHble BblYUCIIEHUS HA OCHOBE MPUKNaaHOro
NHTepdenca onepaymoHHON CUCTEMbI;

pacno3HaBaTb ¥ ONUCbIBaTb MH(POPMALMOHHBIE NPOLECCHI B KOPNOPaTMBHbBIX CUCTEMAX;
NPOEKTMPOBaTh MHAPOPMALIMOHHbIE CUCTEMbI CITIOXKHOWN CTPYKTYPbI;

NPUMEHATb TEXHONOMMU PENSILUMOHHBIX 6a3 AaHHbIX.

4. HazBaHue pa3genosB U TeMaTUYeCKUM NnaH.

1.

MATEMATUYECKUIA AHAIU3.

Mpenens.i.
HenpepbIBHOCTb.
MpounsBoaHbIe.
WHTerpansi.
Paabl.

. OKCTPEMYMbI.

FEOMETPUA U ANTEBPA.

AHanutnyeckas reomeTpus.

KomnriekcHble ymcna.

MHorouneHsl. PaunoHansHble 4pobu (pyHKLun).

MaTtpuubl. Onpegenutenn. CUCTEMbI IMHENHBIX YPaBHEHW.
JInHenHble npocTpaHcTBa

JlnHenHbIN ONepaTop.

oOuhsWNE

ok wNE



7. EBKNMMOOBO U YHUTApHOE NPOCTPaHCTBO.
8. bununHenHsole n kBagpaTudHblie POPMbI.

ANDOPEPEHUUAIBbHbLIE YPABHEHUA.

1. O6blkHOBeHHOE auddepeHUnanbHoe ypaBHEHME U ero pelleHune; obulee pelue-
HWe; YacTHOe peLleHne; Nopaaok amddepeHLnanbHOro ypaBHeHNS.

2. OuddepeHumnanbHble ypaBHEHUSA NEPBOro nopsaka.

3. OuddepeHumanbHble ypaBHEHUS BbICLLEro Nopsaka.

4. CuncrteMbl guddepeHumanbHbIX YpaBHEHUN.

ANCKPETHAA MATEMATUKA.

1. KombuHaTtopuka.

2. byneBbl pyHKUNN.

3. Anrebpa BbickasbiBaHW. CneuunanbHble BuAbl POPMYN: AU3BIOHKTUBHASA HOp-
ManbHas popma, KOHbIOHKTUBHAA HopManbHasa popma, nonnHom XKerankuHa.

4. 3aMkHyTOoCTb M nonHoTa. OCHOBHblE 3aMKHyTble knaccbl. Kputepuin Mocta. [Mo-
cTpoeHue basuca.

5. Anroputmbl Teopun rpadoB (3agaya 0 MakCMManbHOM MOTOKE U MUHUMaNbHOM
paspese B ceTn).

TEOPUA BEPOATHOCTEN N MATEMATUYECKAA CTATUCTUKA

1. CobbITnSA 1 X BEPOATHOCTM.

2. CnyvaiHble BENUYUHBI U pacnpeaeneHns, nx YACNoBble XapaKTePUCTUKN.

3. [eHepanbHasa COBOKYMHOCTb, BblOOpKa, BbI6OpOYHbIe 3HaveHus. CTtaTtucTuka, am-
nupunyeckas yHKUNA pacnpeneneHus.

4. OueHka napameTpoB No BbIbopkKe.

5. lposepka rmnoTes.

YPABHEHUA MATEMATUYECKOW ®U3UKM.

1. PelweHne HavanbHO-KpaeBbiX 3agad and napabonunyeckux u runepbonnuyeckmnx
ypaBHeHUn metogom dypbe.
2. PeleHune kpaeBbix 3agay ona ypasHeHus Jlannaca metogom dypoe.

METOAObI ONTUMU3ALIUA.

1. BesycnoBHasi onTuMmu3auus.
2. YcnoBHas MUHMMU3ALMS.

YUNCINEHHbLIE METO[DbI.

NHTepnonaums.

MpnbnmxeHHble METOALI PELLEHNSA YPABHEHUI U CUCTEM YPaBHEHWIA.

UucneHHoe auddepeHumMpoBaHne N UHTErpupoBaHue.

HaunyJwee cpegHekBagpaTU4HOE NpubnmxeHue.

MpnbnuxeHHble MeToAbl peLleHns 0BbIKHOBEHHbBIX AnddepeHuUmanbHbIX ypaBHe-
HUM N CUCTEM TaKUX YPaBHEHUN.

MHO®OPMATUKA N UHOOPMALIMOHHBLIE TEXHOJIOTINMN.

1. KomnbroTtep poH HermaHna. MNpencrasneHne nHdopmauyuun. Knaccndukauyusa npo-
rpamm.

2. AnropuTmbl U cpefcTBa UX 3anucu. A3blkM NporpaMMUpoOBaHUA U X Knaccuduka-
ums.

3. ApxuTekTypa umnepaTMBHOrO s3blka NporpaMMmMpoBaHnS.

4. TMpuHUUNbI pa3paboTku Nporpamm.

5. OCHOBHbIE CTPYKTYPbl AaHHbIX U KflaCCU4eCKne anropmuTMbl.

arwnE



O6BbEKTHO-OPMEHTUPOBAHHOE NPOrPaMMMPOBaHME.
OnepaunoHHbIe CUCTEMBI.

Ba3sbl gaHHbIX.

BblcokoypoOBHEBbIE CUCTEMbI NPOrPaMMNPOBaHUS.
10 lMpoekTnpoBaHne NporpaMmMHbIX MPUINOXKEHWA.
11.Web-texHonorun.

© 00N

Cnucok BonpocoB

9.1 UndbopmaTuka

=

0O630p coBpeMEHHbIX KOMMbIOTEPHbLIX HaYK.

Cxema paboTtbl komnbtoTepa. [NpeacTtaBneHve wuHdopmauun. Knaccudukaums

nporpamMmm.

Anroputmbl 1 cpencTea Mx 3anucu. Asblkn NporpaMmMnpoBaHns U UX Kraccuduka-

ums.

[MpocTenwne anemMeHTbl A3blka NporpaMmmupoBaHns. lNpocTeniume TUnbl JaHHbIX.

Buabl onepauuii. BelpaxeHus.

OnepaTtopsbl BeTBNEHUn. Onepatopbl Nnepegayn ynpasneHus.

OnepaTtopsbl UUKIIOB.

Cchbinku/ykasatenu.

CraTtudeckue n gnHammyeckme maccusbl. CTPOKN.

10 OnpepeneHne/nepenmeHoBaHne TMNoB. Nepeyncnenus.

11.3anucu/cTpyktypbl. MHOXecTBa/OUTOBbLIE MONS.

12.MoaynbHoe nporpammupoBaHne. ObbsBneHne n onpeneneHne PyHKUMN.

13.Tepenaya napameTpoB B pyHKUnKN. Pekypcus. [Neperpyska dyHKLUMNA.

14.BBoa-BbIBOA B A3blke NporpammMmmnpoBaHns. Pabota ¢ dhannamu.

15.06nactn genctena nmeH. Pasgenel HTepdenca n peanusawumm B nporpamMmme.

16.MpuHUMnbl pa3paboTkn nporpamMm: KoaupoBaHue, KOMMEHTapumn n opmaTupoBa-
Hue.

17.MpuHuUMnbl pa3paboTkm NporpamMMm: NPOEKTUPOBaHNE U TECTUPOBAHKE.

18.J1MHenHbIe CNUCKMW.

19.Crekn.

20.Ouepeam.

21.buHapHble gepeBbA.

22.CopTuposka.

23.BHeluHne copTUPOBKM.

24.CnvsiHne 0TCOPTUPOBaHHbIX (hannos.

no

w
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9.2 O6bEKTHO-OPUEHTUPOBAHHOE NPOorpamMMmMpoBaHue.

OcHoBHble npuHumnsl OOT.

Meperpyska onepauun.

OOGbeKTHbIE TUMbl OAHHbIX.

KOHCTpYKTOpPbI 1 AECTPYKTOPbI.

[Meperpyska KOHCTPYKTOPOB.

MpounsBoaHbIE KNacchl.

Buabl uneHoB knacca. Cneundukatopbl goctyna. Bectpansaembie oyHKUUN.
MpucBamBaHue 06bLEKTOB.

Mepenaya o6beKTOB B (hyHKUMIO. Bo3BpalueHne yHkunen obbekra.
10 KoHCTpyKTOp KONMMpOBaHUA.

11.YkasaTenu n CCbifikn Ha OOBHEKTHI.

12. MogudumkaTopbl HacnegoBaHUS.

13. KOHCTpYKTOpPbI M AECTPYKTOPbLI NPY HAcnegoBaHUM.
14.CoBMecTUMOCTb U NpeobpasoBaHne 0OBEKTHBLIX TUMOB.

©CoNo,rwNhE



15.PaHHee 1 no3gHee cBA3bIBaHME.
16.TMonumopdunsm 1 BUpTyarnbHble MeToab!.
17.A6CcTpakTHbIE KNnacchl.
18.ApyXecTBeHHble MeToabl.

19. WabnoHbl PyHKLMA.

20. lLlabnoHbI knaccos.

21.LlabnoHbl Knaccoe 1 crneunanmsaums.

9.3 OnepaunoHHbIe CUCTEMDI.

OnepauuoHHble cuctembl. Knaccmndumkaums, npumMmepbl, KOMMNOHEHTbI.
Apxutektypa OC.

YnpasneHune onepaTuBHon namsTbio. OCHOBHbIE NOAXOAbI.
CTpaHu4Hasa opraHusaums BUPTyanbHOW NamsTy.
CTparterum BbITECHEHUSI CTPAHWL, BUPTYaribHON NamsaTu.
CoBMECTHbIV JOCTYN K NaMATHU.

BbiTecHsoWas MHOro3aga4yHoCTb, NNaHNpPOBaHME.
[Mpouecchl U NOTOKW.

CosaaHne NOTOKOB M ynpaBreHne NoToKamu.

10 CuHXpOHM3aUnsa NOTOKoB. Kputnyeckme cekumu.
11.O6beKTbl CUHXPOHM3ALUN U DYHKLMN OXUOAHUS.

12. CuHxpoHusauus notokoB. Cemadopbl, MbOTEKCbHI, COObITHUS.

©CoNoOO~WNE

9.4 ba3bl AaHHbIX.

OcHoBHble 06bekTbl Bl - Tabnuupl, TpUrrepbl, XpaHnMble Npoueaypbl, MHOEKCHI.
Mopgenu gaHHbIxX B Teopun BJ.

Mogenb «CywHOCTb-CBSA3bY». CyLLHOCTN 1 aTpnubyThl.

CBA3KN Mexay CyLHOCTAMN 1 nx Buapl. MNpumepbi.

PensiumoHHasa moaernb OaHHbIX.

OcHoBbI pensiunoHHon anrebpbi.

Hopmanuszaums. TNF — 3NF.

Asbik SQL: onepaTopbl onpeaenenuns gaHHbix. OrpaHnyYeHnst LeNOCTHOCTM.
OrpaHun4eHne BHELLHETO Krto4a.

10 Onepatop SELECT. Bbibopka, NOUCK, COPTUPOBKA.

11.0nepatop SELECT: ArperatHble byHKLUUKN 1 rpyNNMPOBKa.

12.BnoxeHHble 3anpocskl K CYB[. Mpumepsi.

13. CoeanHeHne Tabnuy, gaHHbIX (BHYTPEHHEE, BHELLHEE, NOJTHOE).
14.0OnepaTopbl BCTaBKW, yaaneHus, Moandukaunum JaHHbIX.
15.MpeactaBnexns B SQL (View).

16. TpaH3akuum 1 Ux nogaepxka.

©CoNoh,rwNE

5. CnucoK pekomeHAyeMoun nutepatypbl (OCHOBHOW, AONONTHUTENTILHOWN).
1. MATEMATUYECKNA AHANNS.

OCHOBHas nuTepartypa.

1. UnbuH B.A. MaTtematunyeckun aHanus / B.A.UnbuH, CaposHuunin B.A., Cengos bn. X. —
M., 2004.-41 - 2.

2. Kynopsisues J1.[0. Kypc matemaTtumyeckoro aHanuaa. / J1.[0. Kyopssues. — M., 2009. — T.1

- 2.
3. duxterronby .M. OcHoBbl mMaTematunyeckoro aHanmaa / .M. ®uxrteHronby. - M.,
2008. -T.1 -2.

AononHutesribHada nurepartrypa.

4. duxterronby .M. Kypc anddepeHumansHOro U MHTerpansHoro ucuncnenuns / .M.
duxrteHronbl. — CI16., 2009.-T.1-3.




2. TEOMETPUA U AJTTEBPA.

OCHOBHas nuTeparypa:

5. beknemuwes [.B. Kypc aHanutuyeckon reometTpun u nuHenHo anrebpbl : YuebHUK
ansa ctyn. sysos / [1.B. beknemuwes - - M. : duamatnut, 2007 .- 307 c.

6. UnbuH B. A. AHanuTuyeckas reoMeTpus : Y4ebHUK Ansa BY30B cneuuarnsH. “Ousuka” u
“Mpuknag. matem.” / B. A. nbuH, 3. I". To3HSK - M. : duamatnut, 2006 . - 294c. - Ce-
pus "Kypc BbiCcLlen MatemMaTuk1 U maTeMaTndeckon punamkn”

7. VnbuH B. A. JlnHeliHana anre6pa / B. A. UnbuH, 3. . MosHak M. - dusmatnut, 2006 .-
317 c. - Cepusa "Kypc BbICLLEN MaTEMATUKN U MaTeEMaTMYECKON prn3nkn"

8. Mpockypskos WN.B. C6opHuKk 3agayd no nuHeriHon anrebpe / U.B. Mpockypskos - M. :
JTabopaTopus 6a3oBbix 3HaHUn, 2002 . — 382 c.

9. dapnees [. K. C6opHMK 3agay no Bbicluen anrebpe: y4eb. nocobue ana cTyd. BY3OB,
obyu4. no matem. cneu.-ctam. / [1. K. dagnees n N.C. ComunHckmi - Cl16. : JlaHb, 1999.
287 c.

10. Lly6epbunnep O.H. 3agaun n ynpaxHeHus no aHanutudeckon reometpun /O.H.
Lly6epbunnep — CI16 : Jlanb, 2003. — 336¢
QonoJsiHUTeNnbLHasa nureparypa:

11. Wwunoe .E. Matematnyeckum aHanui. KOHeYHOMeEpHble IMHEWHble MPOCTpPaH-
ctea. M.: Hayka. 1977. 288 c.

12. Koctpuknn A.WN. BeeageHune B anrebpy : Y.l. OcHoBbl anrebpsbl : Y4ebHuK onsa By30B
IA.N. KocTpukmH - M. : ®ua.-mat. nut., 2004 . -272 c.

13. Koctpukun A.V. BeegeHnune B anrebpy : Y.1l. lluHenHasa anrebpa : YyebHuk ansa By-
30B /A.N. KocTpukuH - M.: duns.-mat. nut., 2004 . - 368 c.

3. AMOPEPEHUWATIBHBIE YPABHEHUA.

OCHOBHas nuTepartypa.

14. ApHonbg B.A. O6blkHOBeHHble AnddepeHunaneHble ypaBHeHud. M.: Hayka,
1984.

15. MoHTpsarnH J1.C. OBGbIKHOBEHHbIE AndbdepeHunaneHble ypaBHeHus. M.: Hayka,
1974.

16. dununnos A.®. COopHuK 3agay no audpdpepeHumanbHbiM ypaBHEHUAM. M.;

Wxesck: N3p-so PXM, 2000.
OononHuTenbHas nureparypa:

17. Ademunposuy B. IM. Jlekuun no matemaTtnyeckon Teopun yctondmsoctu. M.: Hayka,
1967.

18. Kamke 3. CnpaBo4HMK N0 0ObIKHOBEHHBLIM AnddepeHUmnanbHbIM ypaBHEHUAM. M.:
Hayka, 1971.

4. INCKPETHAA MATEMATUKA.

OCHOBHaAs nuTepartypa.

19. HosukoB ®.A. [uckpetHass matematmka gnga nporpammuctos / ®.A. HoBukoB. —
CI6. : MNutep, 2006 (2001, 2002, 2004). — 302 c.
20. AbnoHckmun C.B. BeegeHue B aguckpeTHyto matematuky / C.B. AGnoHckmn. — M. :

Beicwas wkona, 2008 (2001, 2002, 2003, 2006). — 384 c.
gononHuTenbHasa nureparypa:.

21. Benoycos A.N., Tkaues C.b. [uckpetHaa matematuka / A.W. benoycos, C.b. Tka-
yeB. — M. : N3g-Bo MI'TY nm. H.3. baymaHa, 2004. — 743 c.
22. MaBpunos .. 3agaun n ynpaxxHeHnsa no anckpetHon matemaTuke / I.I1. MaBpu-

nos, A.A. CanoxeHko. — M. : duamatnur, 2005 (2004). — 416 c.



23. JlepeHeBa T.M. Anroputmbl Teopum rpadoB. Kogosble rpadbl. y4eb. nocobue no
Kypcy “OuckpeTHan matematuka” / T.M. JlegeHesa, .b. PyccmaH — BopoHex : 134-Bo
BopoHex. yH-Ta, 2002. — 88 c.

24, TuwwmH B.B. [uckpeTHaa matematvka B npumepax u 3agadax / B.B. TuwuH. —
Cne6. : BXB-MuTep, 2008. — 352 c.

5. TEOPVA BEPOATHOCTEN M MATEMATUYECKASA CTATUCTUKA

OCHOBHas nuTepartypa.

25. Teopus BeposTHocTen : yd4eb. ansa By3os / A.B. MNMeunHknH [n gp.]; noa pea. B.C.
3apybuHa, A.lN. KpuweHko. - M.: N3g-sBo MI'TY nm. H.3. baymaHa, 2001. - 455 c..
26. Konemaes B.A., KanvHnHa B.H. Teopusa BeposaTHOCTEN U MaTemaTudeckas craTu-

cTuka: Y4yebHuk ansa By3oB. — 2-2 u3g., nepepab. M gon. — M.: IOHUTU-OAHA, 2003. —
352c.

27. AHgpoHoB .M., KonbitoB E.A., 'puHrnas Teopus BEPOATHOCTEM U MaTemaTuye-
ckas ctatucTuka : YuyebHuk ans By3oB.-Cl16.: MNMutep, 2004.- -461c.

28. MaTtematnyeckasa ctratucTtuka : yueb. ans By3oB / B.b. NopsaunHos [u gp.]; nog pea.
B.C. 3apybuHa, A.l'. KpuweHko. - M.: N3g-sBo MI'TY nm. H.3. baymaHa, 2001. - 424 ¢
29. Teopust BeposaTHOCTEN U MaTeMaTudeckasi CTaTUCTUKa B 3agadax : y4eb. noc. ons

By3oB / B.A. BatytuH [n gp.]. — M.: [lpodha, 2003. — 328 c.
30. C6opHuK 3aga4 nNo Teopun BEPOSATHOCTEN, MaTeMaTUYECKOM CTAaTUCTUKE U TEopUn

cnyYamHbIX pyHKuun: YdyebHoe nocobue. 3-e n3a., nepepab. / Mo odbwen pen. AA.
CaewHukoBa. - Cl16.: U3patenbctBo «JlaHb», 2007. — 448 c.
OonosiHuTenbHaga nureparypa:

31. C6opHuKK 3agay no matemaTuke. Teopusi BEPOATHOCTEN U MaTeMaTuyeckasa cra-
TMcTuka / nog ped. A.B. Edumoa. — M.: Hayka, 1990. — 43. - 426. c.
32. MBueHko .. COopHMK 3agad no martematmyeckon ctatuctuke / .. VBuyeHko,

KO.N. Megeepes, A.B. Ynctakos. - M.: Bbicwl. wk., 1989. — 253 c.
6. YPABHEHA MATEMATUYECKOW ®UN3NKWN

OCHOBHaAs nuTepartypa.

33. TuxoHoB A.H. YpaBHeHuss maTtemaTudeckon cdomsmkm / TuxoHoB A.H., Camapckuii
A.A. -M.: MI'Y, Hayka. 2004. 798 cTp.

34. OnenHuk O.A. Jlekumn o6 ypaBHEHUSIX C YaCTHbIMW NPOU3BOAHbLIMU / OnNenHuK
O.A. -M.: BUHOM. 2005, 260cTp.

35. CeewHukoB A.l'. Jlekumn no matematmndeckon cpusuke / CeewwHukos A.lM., boronto-
6oB A.H., Kpasuos B.B. — M.:MI'Y, 1993, 352 cTp.

36. Bnagummpos B.C. C6opHMK 3agay No ypaBHEHUAM MaTemMatuyeckon ouankm /

Bnagmmupos B.C., BawapuH A.A., Kapumosa X.X. —M.: PUSMATIINT, 2004, 287 cTp.
OOonosiHUuTenbHaa nureparypa:

37. Hukndpopos A.®. Jlekumm no ypaBHEHUAM U MeTodaM MaTemMaTuyeckon puamnku /
Hukndopos A.®. N[ NHTennekt, 2009, 133 cTp.

38. EmenbsHoB B.M. YpaBHeHUs matemaTmnyeckon pusmnkn. MNMpakTnkym no peLleHuo
3agad / EmenbsaHoB B.M., PeibakuHa E.A. JlaHb, 2008, 213 cTp.

39. MacneHnHukoBa B.H. [uddepeHumnanbHble YpaBHEHNA B YaCTHbIX MPOM3BOAHbIX /
MacnenHukosa B.H. M.:13a. PY[H, 1997, 447 cTp.

7. METOAbI ONTUMU3ALINA

OCHOBHas nurteparypa:
40. BacunbeB ®.I1. MeToabl ontumunsauuun. M.: ®aktopuan Npecc, 2002.




41. MNamannos A.®., Conogos M.B. YucnenHble metoabl ontummnsauuun. M.: dunsmat-
nnt, 2003.

42. Manees 3.M. Kypc nekuun no BapuauMOHHOMY WCYUCIEHWIO U OMTUMasibHOMY
ynpasneHuto. M.: N3g-so MY, 1996.

43. AnekceeB B.M., Tuxomupos B.M., ®omuH C.B. OntumarnbHoe ynpasneHue. M.:
Hayka,

44, BacunbeB ®.I1. MBaHuukun A.KO. JluHenHoe nporpammmnpoBanue . -M.: ®aktopuan
Mpecc, 2003,- 284 c.
QOnoJIHUTeNbHasa nuTeparypa:

45. Baszapa M., Wettn K. HennHenHoe nporpammupoBaHue. Teopust U anropuTMbl.
M.: Mup, 1982.

46. M'mnn ©., Moppen Y., Pant M. MNpaktudeckas ontummnsauus. M.: Mup, 1985.

47. AzapHoBa T.B., Kawwuvpuna W.J1.,YepHbiwesa .[J. MeTogbl ontummnsaumn. Yyeb-

Hoe nocobue. BopoHex, 2003.
8. UACJIEHHbLIE METObI.

OCHOBHas nuTepartypa.

48. Bonkos E.A. YucneHHble metoabl: Y4yebHoe nocobue / E.A. Bonkos // M.: Hayka.
MmaBHas pegakuma  pus.-maTt. nutepaTtypsbl. - 1982. - 256 c.
49, Baxsanos H.C., >Kugkos H.I1., KobenbkoB .M. YncnenHble meToabl: Y4ebHoe no-

cobue / H.C. baxeanos // M.; Hayka. maBHasi pegakuma cwus.-mat. nutepaTtypbl. -
1987. - 600 c.
QONoJIHUTeNbHasa nuTeparypa:

50. Hemngosud B.11., MapoH UN.A. OcHoBbI BbluncnntTensHon matematmkn. M.: Hayka.
—1970. - 660 c.
51. lNyoosmy H.H. N36paHHbIe BOMNPOCHI Kypca YNCREHHbIX MeToaoB. Beinyck 1. «UH-

Tepnonauua anrebpavyecknmn MHorouneHamu. MuorouneH JlarpaHxay». BoOpoHex;
norn Bry. —2002.- 36 c.

52. lNyooBny H.H. MN3GpaHHbIe BOMPOCHI Kypca YMUCIEHHbIX MEeTOoAoB. Bbinyck 2. «
MHorouneH HetoToHay. BopoHex; JIOIN BI'Y. —2002. — 28 c.
53. Nyoosmy H.H. N36paHHble BONPOCHI Kypca YNCNEHHbIX MeTOA0B. Bbinyck 4. «Yuc-

NeHHoe uHTerpmpoBaHmey. Boponex; JIOIMN BIyY. —2002. — 36 c.
9. UHGOPMATUKA N NHOOPMALIMOHHBIE TEXHONOTI A

OCHOBHas nuTepartypa.

54. durypHoB B. 3. IBM PC gnga nonb3oBatend. MN3g. 7-e, nepepab. n gon. — M.: NH-
®PA-M, 2001. — 640 c.

55. Cebecta P. Y. OCHOBHble KOHLEMNUUN A3bIKOB NporpaMMupoBaHusl, 5-e usa.: Mep.
¢ aHrn.— M.: Bunbamc, 2001. — 672 c.

56. Maesnosckas T.A. C/C++. [porpaMmmupoBaHue Ha S3blKe BbICOKOro YpoBHS. - Cl16.:
Mutep, 2002. — 464 c.

57. KaHgstoba C.IM., M'pomoe B.H. Delphi 6. Basbl gaHHbIX 1 NpunoxeHus. Jlekuun n
ynpaxHeHus. — K.: «QuaCodt», 2001. — 576 c.

58. Aan Y., Oenkctpa 3., Xoop K. CTpykTypHOE nporpammupoBaHue: lNep. ¢ aHrm. —
M.: Mup, 1975. — 247 c.

59. KopmeH T., JlensepcoH Y., PuBect P. Anropntmbl: NOoCTpoeHue un aHanus. — M.:
MLUHMO, 2000. — 960 c.

60. YepHbiwos M.K. BBegeHne B 06 bEKTHO-OPUEHTUPOBAHHOE NMporpammMmpoBaHune (C

npumepamm Ha C++). | yacTb (y4ebHo-meToamyeckoe nocobue) // M.K. YepHbiwos. Bo-
poHex : UIML, BI'Y, 2006. — Tupax 50. — 54 c.



61. YepHbiwoB M.K. OcHoBbl fi3bika nporpammmupoBanna C++ ¢ npuMeHeHneM TeXHOo-
normn 06BHEKTHO-OPUEHTUPOBAHHOIO MNpPOorpaMmMupoBaHus (y4ebHo-meToaudeckoe no-
cobue) // M.K. YepHbiwos. Boponex: UMML, BI'Y, 2007. — 72c.

62. Onudpep B.I. CeTeBble onepaumoHHble CUCTEMbl. Y4YebHuk ana By3oB /
B.I.Onudep, H.A.Onudep. — CI16. MNutep, 2008. — 668 c.
63. Puxtep Ox. Windows ana npodeccuoHanos. CosgaHue addekTnBHbIX Win32-

NPUNOXeHNNn ¢ y4yeToMm creundukn 64-paspsgHon sepcumn Windows: lep. ¢ aHrn. —
CrI16.: Nutep, 2001. — 722c.

64. Mpabep M. Beeaenwne B SQL. - MNep. ¢ aHrn. — M.: Jlopu, 1996. — 379 c.

65. Hent K.[1. BBeaeHune B cuctembl 6a3 ganHbix / K.k, [JenTt ; nep. ¢ aHrn. n pea.
K.A. MtnubiHa . — 8-e u3a. — Bunbamc, 2006 . — 1327 c.

66. Mponunn C.C., Pypanes B.I. Co3gaHve mogenen AaHHbIX ¢ nomowibto ERWin.
YyebHoe nocobue no kypcy b1 n 3C. — Boponex: UIML, BI'Y, 2006. — 20c.

67. Microsoft Corporation. Paspatotka Windows-npunoxenuin Ha Visual Basic .NET u
Visual C# .NET. Y4ebHbin kypc MCAD/MCSD. — lNep. ¢ aHrn. — M.: Pycckasa pegakuus,
2003. — 512c.

68. XopctmaH K.C., KopHenn . bubnmnoteka npogeccunonana, Java 2. Tom 1.
OcHosebl.: NMep. ¢ aHrn. - M.: “Bunbamc”, 2004. - 848 c.
69. Byuy I'. OGBLEKTHO-OPUEHTUPOBAHHLIN aHanM3 M MPOEKTMPOBaAHME C NpUMEpaMmu

npunoxenun / . byd, Pobept A. Makcnmuyk, Mankn Y. QHrn, bo66bu [x. Axr, Oxum
KoHanneH, Kennun A. XbtocToH. — Bunbsimc, 2008. — 720c.

70. daynep M. UML. OcHoBbl. KpaTkoe pyKOBOACTBO MO CTaHAAPTHOMY S13blKy O6b-
eKkTHoro mogenuposanus. — Cumeon-ntoc, 2011. — 192 c.
71. 3angctpa M. PHP. O6bekThl, WabnoHbl 1 MeTogmku nporpaMmmmupoBaHus. — Bu-

nesamc, 2011. — 560 c.
aonoriHUTenbLHaa nurepartypa:

72. Wwnat . Camoyuyutens C++ / I, Wunat; nep. ¢ aHrn. — CI16. : BXB-leTepbypr,
1997. - 512c.

73. Ctpayctpyn b. A3blk nporpammupoBaHusa C++ / 5. Ctpayctpyn; nep. ¢ aHrn. - M. :
Pagno n ceasb, 1995. - 352c.

74. CtueHc P. Delphi. FloTtoBble anroputmsbl: Mep. ¢ anrn. — M.: AMK Mpecc, 2001. —
384 c.

75. MakkoHHenn C. CoBeplueHHbI kog. MacTtep-knacc: Mep. ¢ aHrn. — M.: Pycckas
pegakuus; CI16.: Nutep, 2005. — 896 c.

76. TaHeHbaym 3. CoBpeMeHHble onepauMoHHbIE CUCTEMBI. 2-e u3g. / 3. TaHeHbaym —
Cne6.: MNutep, 2006. — 1038 c.

7. Mapcua MonwuHa I, YnbmaH L., Yugom [. Cuctemsl 6a3 gaHHbIX. MonHbLIM Kypc. -
Mep. c aHrn. — M.: Bunbamc, 2002. — 1088 c.

78. PobuHcoH C., KopHec O. n gp. C# gna npodeccnoHanos, B 2-x Tomax. - lep. ¢

aHrn. — M.: Jlopu, 2003. — 1002c.

6. O6pa3seL, KOHTPOSIbHO-U3MepuTenbHoro matepuana (KUM)

CnyyanHbim ob6pa3om BbibMpatoTca No 04HOMY 3agaHuio u3 pasgenos 1-8 1 pasgenos

9.1, 9.2, 9.3, 9.4 nporpammbl. Hanpumep,

1

NcenepoBaTtb oyHKUMIO HA 9KCTPEMYM U = X3 + y3 — Oxy +27.

2

Hantn pasmepHoOCTb U 6a3nc NMHENHOrO NPOCTPAHCTBA, HAaTAHYTOrO Ha cne-
AYIOLLY0 CUCTEMY BEKTOPOB:
a; =(,0,0-1), a,=(2110), a;=(11LL1), a, =(1234), a,=(0123).




3 | OnpegenuTb TUN ypaBHEHUS U HAATU Er0 peLLeHUe:

(X +2y)dx — xdy =0.

4 | Noctpoutb COAH®, CKH® 1 MonuHom XKerankuHa ana yHKUMm
f(xy.2)=(xyy)>(yv2)

C MCNONb30BaHMEM TabnmL UCTUHHOCTH.

5 | MnoTHOCTb pacnpeneneHnsi BepOSITHOCTEN criyqaiiHon BenuuuHbl £ 3apaHa
a

dyHKLMen f(x)= 5, @a=const, —oo <X <oo.
1+ X

HanTtu 3Ha4eHune napameTtpa a, MmateMmaTuyeckoe oxunaaHve n gucnepcuro 5

6 PewunTtb 3agavy Oupuxne BHYTpU Kpyra r< a:
Au =0 npu r< a, uxy)=4+2y>-3x3npur=a.

7 | Pewntb cnepytowyto 3agavy Metogom HeloToHa:
2x2 — 4%, + X3 — 4%, +10 — min .

8 | Myctb Ha oTpeske [1,10] pyHkuma f(X) =InXx sagaHa TabnuyHo ¢ warom h .

OLEeHUTb, KaKkoB AoMKeH 6biTb war h Tabnuubl A4ns Toro, YTo6bl NOrPELLIHOCTb
BbIYMCINEHUS MPOMEXKYTOUYHbIX 3HAYEHUIN 3TON OYHKLUN C MOMOLLbIO MHTEPNOnS-
LIMOHHOro MHorouneHa JlarpaHxa nepBoi creneHu He npesocxoamna 0.0017?

9 | Crekn.

10 | Mpoun3BoaHble KNacchl.

11 | CnHxpoHmM3aumsa NnoTokoB. Kputnyeckme cekumu.

12 | Onepatop SELECT. Bbibopka, nomck, CopTMpoBKa.

Hanee B KMM BkntovatoTca 5 3agaHnin cnyyYanHbiM BeIGOpOM crnegyowmm obpasom:
Tpw 3aganus n3 1-8, ogHo 3agaHue ns 9-10, ogHo 3agaHne u3 11-12.

7. BapmnaHT oTBeTa Ha KUM

1 PeweHne B COOTBETCTBUN C NUTEPATYpOMN K pasgenam 1-8.
2 PeweHne B COOTBETCTBUN C NUTepaTypon K pasgenam 1-8.
3 PelleHne B COOTBETCTBMM C NuTepaTypou K pasgenam 1-8.
4 Pa3BepHyTbIM OTBET B COOTBETCTBUKN C NNUTEpaATypon K pasgeny 9
5 PasBepHyTbIN OTBET B COOTBETCTBMN C NIUTEpaTypomn K pasgeny 9.

8. KpuTepum oueHKu KauyecTBa NOAroTOBKM NOCTYNaKoLWEro.

Kaxxgoe 3apgaHune oueHmBaetcsa 6annamm ot 0 go 20 B 3aBUCMMOCTU OT CTENEHU npu-
OnXKeHUst K NpaBUiIbHOMY pe3ynbTaTy N 060CHOBAHHOCTW pacCy>KaeHUM.
MToroBas oueHka paBHa CymMme noslydyeHHbIx 6annos.



