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Mporpamma paspabotaHa Ha ocHoBe ®IOC Bbicwero obpasoBaHusi MO MNporpamme
6akanaspmarta 02.03.02 dyHaameHTanbHast MHopMaTrka U MHPOPMaLMOHHbBIE TEXHOMOTUN.

BctynutenbHoe wucnbiTaHue no AaucuunnuHe «lMpuknagHaa Martematuka U
nporpaMmmMuMpoBaHue»
dopma BCTYNUTENIbHOIO UCMbITaHUA: NMMCbMEHHbIN 3K3aMeH

AHHOTaUMM K Nnporpammam:
«MHTennekTyanbHble UH(pOPMaLUOHHbIE TEXHOMOMNnN»
«KoMnbloTepHbIE HayKnU»

«I1apanneanoe nporpaMmmMmupoBaHue n napannenbHbie
BblYUCNEHUA»

«YnpaBneH4yeckue nHpopMaLMOHHbIE CUCTEMbI»
«lMporpammMmupoBaHue AnNA MOOGUNbHbLIX YCTPOUCTB»
(oyHas dopma oby4eHus)

O6bektamn  npodeccMoHanbHON  AeATeNbHOCTM  MarucTpa  yHOaMeHTaslbHON
NHpopMaTUKN U MHEPOPMALMOHHBLIX TEXHOMOMMA SABMSIOTCSA Hay4yHO-UccnegoBaTenbckMe u
ONbITHO-KOHCTPYKTOPCKNE MPOEKTbI, MaTemMaTudeckne, UHGOOPMaALUOHHbIE, UMUTALMOHHbIE
Mo4enn CUCTeM U MpOLEecCcoB; nporpaMmHoe U WHpopmaumoHHoe obecneveHne
KOMMbIOTEPHbIX CPeacTB, WMHMOPMALMOHHBIX CUCTEM; A3bIKM MPOrpaMMMPOBAHUS, S3bIKU
OnucaHns  UHAOPMAUUOHHBLIX PECypcoB; TMPOEKTbl MO  CO30aHUID U BHELPEHUIo
MHPOPMALIMOHHBIX TEXHOSOINMN.

Maructp pyHaameHTanbHOM NHPOPMATUKM N MHAOPMALMOHHBLIX TEXHOMOMMN TOTOBUTCSH
K crnegylowmm Bugam nNpodpecCUoHanbHOM  OeATEeNbHOCTU:  HayyHass W Hay4Ho-
nccnegoBartenbckasi OeATeNnbHOCTb,  OpraHM3auMOHHO-yrNpaBfeHyeckas aAesTenbHOCTb;
negarornyeckas esaTenbHOCTb; KOHCOPLMYMHAA AeATENbHOCTb.

1. HaumeHOBaHMe MarucTepckon NporpaMmmbil
«MHTennekTyanbHble UHPOPMALMUOHHDLIE TEXHONMOMUMNY

PykoBoauTtenb nporpamMmbi:

NepeHeBa TatbsiHa MuxawnoBHa, OOKTOP TEXHWYECKUX HayK, npodpeccop, 3aBepytoLlas
Kadpedpon BbIMUCIIUTESNILHOM MaTeEMaTUKM U MPUKNAOHBLIX MHAOPMALMOHHBLIX TEXHOSOMMN
dakyneteta MM, saBnsetca aBTtopom 6Gonee 170 HayuvHbIX TpygoB, B TOM 4ucne 5
MOHorpadwuin. o eé pykoBoL4CTBOM NOArOTOBIIEHO 9 KaHANMOATOB HayK.

KpaTkoe onucaHue Maructepckom nporpaMmmbi:

Llenbto gaHHOM MarucTtepckon nporpaMmbl SIBMASIETCA MOArOTOBKa CNeuManncTtoB B
obnactm aBTOMaTM3auun pelleHns cnabodopmManm3oBaHHbIX 3agady U pa3paboTku
WHTENNeKTyanbHbIX WH(OPMALMNOHHBIX CUCTEM — CUCTEM, B KOTOPbIX OCHOBHOW
nHpopmaumnen aBnsTca 3HaHus. NoarotoBka MarMCTpaHTOB B paMkax AaHHOW MporpamMmbl
npegnonaraeT OCBOEHME UMW COBPEMEHHbIX MHMOPMALMOHHBLIX TEXHOSOMMN, KOTOopble
OTHOCATCS K MHTENNEeKTyanbHbIM: UHXEHepUs 3HaHuin, obpaboTka HevyeTKon WHopmauuu,
HenpoceTeBbIE TEXHOMOMMU,



SBOMOUNOHHOE MOAENUPOBaHUE, MSATKME BblMUCMEHWS, pacnpeferieHHbI UCKYCCTBEHHbIN
WHTENMNEKT U MHOroareHTHble cucTtembl. [lepevncrnieHHble TEXHONOrMM ABMSAKTCA OCHOBHbIM
CpeacTBOM [Ansi pa3paboTku MHTENneKTyanbHbIX WHPOPMAUMOHHBLIX CUCTEM, KOTOpble B
nocriegHee BpeMsi CTAHOBATCA BeCbMa pacnpoCTPaHEHHbIM KOMMEPYECKUM MPOAYKTOM,
Haxo4sALWMM LMPOKMIA CNPOC B CaMblX pa3HoobpasHbix chepax oeaTenbHOCTH.

B pamkax gaHHOM MarMcTtepckon nporpammbl M3yyaroTcs crnefylowme AUCUUNIIUHLI:
OCHOBbI  TEOpUW  HEYETKUX MHOXEeCTB W HeyeTkad norvka, MeTtogbl HeyeTkoro
MoaenupoBaHusl, HerpoceTeBble TEXHONOMMU U TMBpuAHbIE cucTeMbI, CUCTEMbI NOOOEPXKKN
NpPUHATUA pelueHnin, Metoabl 06paboTkm aKCnepTHOM MHGOPMALMKM U SKCNEPTHbLIE CUCTEMBbI,
"eHeTn4eckune anropuTMbl U 3BOSIOLMOHHOE MOAeNMpoBaHMe 1 ap.

B nogrotoBke maructpoB Ha kadegpe npuHUMarT ydactme 3 npodpeccopa u 8
[OLIEHTOB, KaHAnAaToB (U3NKO-MateMatuyeckux Hayk. [danbHernwee obyveHue maructpbl
MOIyT NPOAOIMKUTL B acnupaHtype no cneumanbHoctn 05.13.17 — TeopeTnyeckme OCHOBBI
NHJOPMATUKN.

2. HaumeHoBaHMe MarMcTepckon nporpamMmmbli
«KomnbloTepHble HayKu»

PykoBoguTtenb nporpamMmmbi:

AG6pamoB NeHHagn BnagMmMmupoBuY, JOKTOP TEXHUYECKMX HayK, 3aBeayroLwmi kadpenpon
mMatemaTudeckoro obecnevenns IBM dakyneteta NMM, aBTop 60onee 400 neyaTHbIX paborT,
BKkNtoyas 31 nateHT, 11 cBuaeTenbCTB O perucTpaunmn nporpamm. MNogrotosun 9 kaHomaaToB
HayK n 1 JOKTOpa Hayk.

KpaTkoe onucaHue Maructepckomn nporpamMmmabi:

Mporpamma npegycmaTpuBaeT yriybreHHoe W3yyYeHue TeopeTUYEeCKUX OCHOB W
TEeXHOMOrMin paspaboTkM COBPEMEHHbLIX MHPOPMALMOHHBIX CUCTEM. 3HAHME apXUTEKTYpbl
MH(OPMAaLMOHHBIX CUCTEM, B TOM YMCIe KOpropaTuBHbIX, MO3BOMSET ObiTb Ha LIar Brepeam
MpU peLLeHNM LUIMPOKOro crekTpa npuknagHbix 3agad. OCHOBHbIMM pasgenamy nporpaMmbl
SIBNSAOTCS: M3OpaHHble rnaBbl QUCKPETHOM MaTeMaTuUKM U MaTeMaTUYeCKoN FOruKKU; Teopust
S13bIKOB NPOrpamMMUPOBaHUS; MapannesnbHble U pacnpeneneHHble BblYMCIEHUs; Modenu u
nporpaMmMHoe obecrniedeHne 6a3 AaHHbIX U 3HAHWUIA; apXUTEKTypa U TEXHOMOMMU NOCTPOEHMS
KOpMopaTMBHBLIX MHPOPMALIMOHHBLIX CUCTEM; OCHOBbLI COBPEMEHHbIX ONepPaLMOHHbIX CUCTEM U
KOMMNbIOTEPHbIX CETEN.

B pamkax maructepckonn nporpaMmmbl «KoMMblOTEPHbIE HaykM» npeanonaraeTcs
N3ydeHne CcreayrLliMx OCHOBHbIX OUCLMMNMH: KOHUEMUUU S$3bIKOB MpOrpaMMUMpOBaHus,

nporpaMM1poBaHne Ha BbICOKOYPOBHEBbIX nnaTcopmax, napannenbHoe
nporpaMMMpoBaHne, TEXHOMOMMM KopropaTuMBHbIX 6a3 gaHHblX, Web-nporpammupoBaHue,
TEeXHONOorus TECTUPOBaHUS nporpamm, HM3KOYpPOBHEBOE nporpaMmMmpoBaHue,

nporpaMmmmupoBaHne Ha nnatgopme V8, 0OBLEKTHO-OPUEHTUPOBAHHOE MPOEKTMPOBAHME,
onepaumoHHble cucTembl. [anbHenwee o6yyeHMe Maructpbl MOryT MNPOAOIDKUTL B
acnupaHType.

3. HaumeHoBaHMe MarucTepckon nporpamMmmbl
«MapannenbHoe nporpammMupoBaHue U NnapannenbHble BbIYUCIIEHUAY



PykoBoauTenb nporpamMmsi:

ActaxoBa MWpuHa DepnopoBHa, [JOKTOp TEXHUMYECKUX HayK, npodeccop Kadepobl
MaTemaTM4ecKoro u npuknagHoro aHanunsa 9BM dakyneteta NMM. ABTop 6onee 150 Hay4HbIX
TPYZOB, U3 HUX 15 KHUI, U3 KOTOPbIX 5 BbILWIM B LEHTparbHOM neyaTtn, auUnnoMaHT KOHKypca
obnacTHOM agMUHUCTpaLMK, el0 NOArOTOBNEHO 4 KaHAMAAaTa Hayk.

KpaTkoe onucaHne marmctepckou nporpaMmmbi:

Maructepckasd nporpamMma HanpasfieHa Ha noAroTOBKY BbICOKOKBANUMUUNPOBAHHBIX
cneunanuctoB B obrnactu  MHOPMALMOHHBIX  TEXHOMOMMK, ymerwmx 3dpdpekTnBHO
NCNONb30BaTb BbIYUCIUTENbHbIE CUCTEMbI COBPEMEHHbLIX apxuTekTyp. OCHOBHOE BHUMaHWe
yAeneHo COBpeMEHHbIM NoxodaM K opraHusauun napannenbHbIX BbIYUCIIEHUN, NPakTU4eCKUM
TEeXHOMormsam paspaboTkm 3eEKTUBHBIX NapannenbHbiX nporpaMmm. CoBpeMeEHHbIE TEHAEHUMN
pasBUTUA CPEACTB  BbIYUCIUTESNIbHOW TEXHUKM, CBA3aHHble C aKTUBHbIX MNepexodoB K
MHOFOMAaLUUHHLIM M MHOTOMPOLECCOPHbIM  CUCTEMaM, B TOM 4uCre KnacTepHbIM U
MHOrosiiepHbIM, TpebyloT Boree akTMBHOIO M3y4YeHUs pasfiMyHbIX acnekToB napannesibHOWn
006paboTKN OaHHbIX.

[anbHenwee obyvyeHne MarucTpbl MOryT NPOLOSMKUTL B acnupaHType.

4. HaumeHoOBaHMe MarMcTepckomn nporpaMmmbl «YnpaBneH4yeckue

MH(pOpPMaLIMOHHbIE CUCTEMbI»

PykoBoauTenb nporpamMmmbil:

YMmbiBakuH Bacunun MutpodaHoBuMY, JOKTOp reorpadpuyeckmx Hayk, npodgeccop kadeqpsbl
MaTtemaTuyeckux MeTodoB uccregoBaHusa onepaumin gakyneteta NMM, aBTop 189 neyaTHbIX
paboT 1 MmoHorpadum, N3gaHHOW B LLeHTPanbHOW nevartu.

Kpatkoe onucaHue maructepckom nporpammoil:

lMporpamma npegHasHayeHa Ansi NOArOTOBKM MaructpoB B obnactu UT- nogaepkkm
NPUHATUSA YNPaBNEHYECKUX PELUEHU B 3SKOHOMUMKE U 6OuaHece. OCHOBHbIMM pasgenamu
nporpaMmmbl  ABNAOTCA: MaTematuyeckme meTogbl U mogenu ynpaeneHus WT-npoektamu,
COBPEMEHHbLIE TEXHOMOMMM CO34aHUA CUCTEM MNOAAEPXKKA  YNPaBNEHYECKMX PELLEHUN,
3KCNEepTHblE KOMMbIOTEPHbIE TEXHOSIOrMU, TEXHOMOrMM MyrnbTUMeaua, ceTeBble TEXHOMOormu,
reoMHMOpPMaLMOHHbIE TEXHOSOIMN, NHPOPMaLMOHHas 6e3onacHOCTb 1 3aluTa nHdopmMauum B
ynpasneHuun. [ansHenwee obyvyeHne marmcTpbl MOryT NpOLOSMKUTL B acnupaHType.

HanmeHoBaHue Marucrepckom nporpaMmmbli

«MporpammupoBaHue AN MOOGUIbHbLIX YCTPOUCTB»

PykoBoauTenb nporpamMmmbi:

BonotoBa CBeTnaHa KOpbeBHa, kaHaAMAAT PU3MKO-MaTEMATUYECKMX HaYK, AOLEHT Kadenpbl
mMaTematmnyeckoro obecneveHns OBM dakynbteta MMM, aBTop 60onee 50 nevatHbix pabdorT.
Moarotosuna 6onee 50 6akanaspos 1 6onee 40 MarncTpoB, YCNELLHO 3aLUNTUBLLNX BbIMYCKHbIE
paboTbl Ha dhakynbTeTe.

KpaTtkoe onucaHue marucrtepckom nporpaMmmbi:

Llenb maructepckon nporpammbl — peanu3auus dQyHOaMeHTanbHONW Hay4yHOW U
npodeccnoHanbHOW NOArOTOBKN CneunanmctoB B 0651acty nporpaMmMmmnpoBaHns anst MObubHbIX



ycTponcTs. [NoTpebHOCTb B NpogheccrmoHanax Takoro poga ANKTYETCS HEYKNOHHO BO3pacTaloLLen
3aBUCMMOCTbIO oblectBa OT MOOUIbHbIX TenedoHOB, CMapT(OHOB W NIaHLWETHbIX
KOMMbIOTEPOB C KAaYeCTBEHHbIM W HaAeXHbIM MporpaMMHbIM obecnevyeHmeM, Mo3BONSALLMM
ObICTpO pewaTb Heobxoanmble 3agayqn. Cneunanmsaumnsa NporpaMmMupoBaHue Anst MOBUIbHbIX
YCTPOWCTB MpeadycMatpuBaeT yriybneHHoe u3yYyeHue TeopeTMYEeCKMX OCHOB U TEeXHOMOrum
pa3paboTKMn COBPEMEHHbIX MOOUNBbHBIX MNPUMOXEHWA. 3HaHWE apXUTEKTYPbl MOOBUIbHbBIX
YCTPOWCTB, @ TakKe OCHOBHbIX MOBOMMbHbIX NNaTopm 1 CpeacTB NPOrpaMMmMpPOBaHMA AN HUX,
NO3BONSET YBEPEHHO peLlaTh NpUKaaHble 3a4adn pasnnyHoro HasHavYeHus.

B pamkax maructepckon nporpammbl «[1porpammmpoBaHue ang MoOunbHbIX YCTPONCTB»
npegnonaraeTca U3ydeHWe Ccrneaylwmx OCHOBHbIX AUCUUNIWH:  NporpaMMmpoBaHne Ha
nnatgopme iOS, nporpammupoBaHuMe Ha nnatdopme Android, cosgaHue WHTepdgencos
MOOUMBHLIX MPUMNOXEHUA, TEXHONOIMMU TECTUPOBAHUS MOOUMBHBIX MPUMNOXEHWUA, rpaduka ans
MOOMMbHBLIX yCTPOMCTB, 6€e30MacHOCTb  MOOUIbHBLIX YCTPOWCTB, CO34aHne MOOUbHbIX
npunoxenun (nnatgopma iOS wnu Android). HanbHenwee o6yyeHne Marnctpbl MOryT
NPOAOSKUTb B acnmpaHType.

MporpamMmma BCTynuUTesibHbIX UCNbITAaHUNA ANSA NOCTYNaloLWMX MO HanpaBreHUo
«®dyHpameHTanbHasa uHopmMaTuka nu MHPOpMaLMOHHbIe TeXHONOrMu» (MarucTpaTtypa)

1. HammeHoBaHMe AUCLUUNIUHLI: NPUKNagHas MaTeMaTMKa U nporpaMMmpoBaHue
2. CocTtaBuTtenu:
JNTazapeB K.Il. kaHonpaT oM3MKO-MaTeMaTUYECKUX HayK, OOLEHT Kadeapbl BblYMCIIUTESBHOM
MaTtemMaTuku 1 NPUKNagHbIX MHAOPMAUMOHHbLIX TexHonornn, WawknH A.WN. goktop ¢umsmko-
MaTtemaTUyecKMx Hayk, 3aBeayrowun kadenpon mateMaTUyecKoro M npukagHoro aHanuaa,
aekaH dakynbteta MMM, AbpamoB [eHHagun BrnagnmumpoBuy, OOKTOP TEXHUYECKUX HayK,
3aBegywowmnn kadegpon MO 3OBM; YepHbiwoB Makcum KapHenbeBud, kanguagaT U3MKo-
MaTemaTUYecKkmx Hayk, goueHT kadenpbl MO OBM, Kannuesa Hatanba AnekceeBHa, kaHanaaT
un3nKo-MaTeMaTUYECKMX Hayk, OoueHT kadegpsl MO OBM, Pyganes Banepui 'eHHagbeBnY,
KaHanoaTt pusmko-maTeMaTUYeCKNX Hayk, goueHT kadeapbl TK n AP.
3. OCHOBHbIEe 3HaHUSA, YMEHUSA U HaBblKU, KOTOPbIMU A0JKEH 06nagaTbh NOCTYNaloLWmUN.

TpebyeTtcsa BnageHne 6a30BbIMU 3HAHUAMU MaTEMATUKU U MHPOPMATUKMK.

MocTynaroLwmin JOMmKeH 3HaTb U YMETb UCMOMb30BaTh:

e audpepeHumnanbHoe U UHTerpanbHoe ucdnucneHne QYHKUMM OOHOM U HECKOSbKUX
nepemMeHHbIX, TEOPUI0 YNCMOBbLIX U (PYHKUMOHAmNbHbLIX PSAAOB, METOAbl Teopuu (PyHKUUI
KOMIMMEKCHOIo NepeMeHHOro;

*  aHanNUTUYEeCKyl reoMeTputo 1 NIMHENHY anrebpy;

* MeTOAbl UCCreAoBaHUA OCHOBHbIX 3a4ady Ansi 0ObIKHOBEHHbIX AnddepeHumnanbHbIX
ypaBHEHNN U ypaBHEHUN MaTeEMaTUYECKON (PU3NKN;

* OCHOBHbIE NOHATUA U METOAbI AUCKPETHON MaTeMaTUKu;

* MeToAbl TEOPUN BEPOATHOCTEN U MaTEMATUYECKOWN CTaTUCTUKN;

* MeToAbl peleHns 3agad onTuMm3aumm;

*  YUCNEHHble MeTobl peLleHns TUNOBbIX MaTeMaTUYeCcKuX 3aaay;

*  OCHOBbI apPXUTEKTYPbl KOMMNBLIOTEPOB N MHTEPdENCHI ONEPaLNOHHBLIX CUCTEM;

*  TEXHOJIOrMM NPOEKTUPOBAHNA MPOrPaMMHbIX NMPUITOXEHUN;

*  TEXHOSIOrMn N A3blkM NPOrpamMMmnpPoOBaHNS;



s TEeopuo U TexHonorun 6a3s gaHHbIX.
B xo4e BCTYNUTENbHOIO NCMbITaHUS abUTYPUEHT LOSKEH NPOAEMOHCTPMPOBaTL 3HAHWUS:

*  NPUHUMNOB (PYHKLMOHMPOBAHNS KOMMbIOTEPA OMEPaLMOHHbIX CUCTEM;

*  BO3MOXHOCTEN KOOMPOBAHUS MHPOPMALMOHHBLIX 0GBHEKTOB C MOMOLLbIO COBPEMEHHbIX
NPOrpaMMHbIX CPEACTB;

* OCHOBHOro Habopa Krnaccuyecknx CTPYKTYp AaHHbIX 1 anrOpUTMOB;

*  Knaccuumkaumm n apxXmTeKTypbl COBPEMEHHbIX A3bIKOB NPOrpaMMNPOBaHUS;

*  KOHUeNuun 06bEKTHO-OPUEHTMPOBAHHOIO NPOrPaMMNPOBaHMS;

*  OCHOBHbIX HanpaBneHWUn COBPEMEHHbIX MHPOPMALIMOHHbLIX TEXHOSTOMNN;

* OCHOB NapansenbHOro NPorpaMMnpPoOBaHuS;

*  COBPEMEHHbIX TEXHOMOIMMI XpaHEHUst AaHHbIX U OCTYNa K HUM;

*  pensuMoHHON MOAENN AaHHbIX N a3blka SQL. yMEHNS 1 HaBbIKK:

e onepupoBaTb pPasfMYHbIMM  BUMAAMW  MHAPOPMALMOHHBLIX OOBLEKTOB, COOTHOCUTb
nony4yeHHble pe3ynbTaTbl C pearibHbIMU OObeKTaMu;

* pacrno3HaBaTb M  ONUCbIBaTb  MH(OPMALMOHHbIE MpOLEeCcChl B couMarbHbIX,
9KOHOMWYECKMX, BUONOIMYECKMX U TEXHUYECKUX CUCTEMAX;

*+ paboTaTb C pacnpocTpaHeHHbIMW cpeacTBamu  MHGOPMALMOHHO-KOMMBIOTEPHbIX
TEXHOMNOINI;

* co3gaBaTb MHGOPMALMOHHbIE OOBLEKTbI CITIOXHOW CTPYKTYpbl, B TOM 4ucrie OObeKkTHO-
OPUEHTUPOBAHHbIE CUCTEMbI, 6a3bl aHHbIX, TMNEPTEKCTOBbIE AOKYMEHTbI.

* paspabaTbiBaTb anropuTMbl U NPOrpamMmbl  pelleHnss 3agady  Ha  O4HOM U3
pacnpocTpaHeHHbIx A3blkoB (Object Pascal, C++, Java, C#, PHP) B cooTBeTCTBYIOLLMNX
WMHTErpPMPOBAaHHbIX CMCTEMAX NPOrpaMMUPOBaHUS.

B xo4e BCTYNUTENbHOIO NCMbITaHUS abUTYPUEHT LOSKEH NPOAEMOHCTPMPOBaTh 3HAHUS:

*  OCHOBHBbIX HanpasfeHNn COBPEMEHHbIX MHPOPMALMOHHBIX TEXHOSTOMUIA;

*  BO3MOXHOCTEN KOOMPOBAHUS MHPOPMALMOHHBIX 06BHEKTOB C MOMOLLBIO MPOrPaMMHbIX U
annapaTHbIX CPeACTB;

*  HasHa4yeHus 1N (PyHKUUIN onepaumoHHbIX CUCTEM;

*  MPVHLUMUNOB YCTPONCTBA U (DYHKLIMOHUPOBAHUS ONepaLmOHHbIX CUCTEM;

* OCHOB NapannesibHoro NPorpaMMMpPOBaHUS;

*  BMAOB MH(POPMALMOHHBIX MOAENen, ONUCLIBaOLWMX peasibHble 00 beKTbl U MPOLECCH;

*  COBPEMEHHbIX TEXHOMOMN XpaHEHNSA OaHHbIX U AOCTYNa K HUM;

*  pendauuoHHOW MOAENM AaHHbIX N A3blka SQL;

* OCHOB apXUTEKTYpPbl OTKA30yCTONYMBbLIX CUCTEM; YMEHUS N HABbIKU:

* OonepupoBatb pPasfMyHbIMKM  BuMAAMW  MHAPOPMAUMOHHBLIX OOBEKTOB, COOTHOCUTb
nosly4YeHHble pe3ynbTaTbl C peanbHbiMK 06bekTamu;

* paboTaTb C pacnpocTpaHeHHbIMU cpeacTBaMm MHAPOPMALMOHHBIX TEXHOSOINI;

* MnaHupoBaTb W peanu3oBbiBaTb NapasnnenbHble BblMUCNEHNS HA OCHOBE NPUKNagHOro
UHTepderca onepaLmoOHHON CUCTEMDI;

* pacnosHaBaTb W ONUCbIBaTb MHPOPMAaLIMOHHbIE NPOLECCHI B KOPNOPATUBHbIX CUCTEMAX;

*  MPOEKTUpOBaTb MHPOPMALMOHHbIE CUCTEMbI CIIOXXHOW CTPYKTYPbI;



¢  TPUMEHATb TEXHONOINMN pEeNALMNOHHbIX 6a3 gaHHbIX.

4. HasBaHue pa3fgenoB U TeMaTU4YeCKUM NnaH.
1. MATEMATUYECKUA AHANUS.

1.

6.

a o

Mpeoens.i.
HenpepbIBHOCTb.
lMpounsBoaHbIe.
WHTerpansi.
Paasbl.
OKCTPEMYMbI.

2. TEOMETPUA N AITTEBPA.

1.
2. KomnnekcHble yncna.

3.

4. Matpuubl. Onpepgenutenn. CuUCTEMbl NUHEWHbLIX YpaBHEHWW. 5. JIMHeWHble

6.
7.

8.

AHanuTu4eckas reoMeTpus.
MHorouneHsl. PaunoHansHble 4pobu (dyHKUuN).

npocTpaHcTBa

JInHenHbIN onepaTop.

EBKNNOOBO 1 yHUTaApHOE NPOCTPaHCTBO.
BunnHenHble n kBagpaTUYHble POPMBI.

3. AUPDPEPEHUUAIIbHBIE YPABHEHWUA.
1. OBbIkHOBEHHOE AnpepeHumansHOe ypaBHEHUE 1 ero pelueHne; obulee

peweHne; HaCctHoe peLlleHne; nopaaok ,D,vlcb(bepeHu,manoro YpaBHEHUA.

2. OnddepeHumnanbHble ypaBHEHUS NEPBOro nopsiaka.
3. AnddepeHumarnbHble ypaBHEHNA BbICLLErO NopsaKa.
4. Cuctembl andepeHumnanbHbIX ypaBHEHUN.

4. OUCKPETHAA MATEMATUKA.

1.
2.
3.
4.

5.

KombuHaTopuKa.

Bynesbl yHKUMW.

Anrebpa BbickasbiBaHMW. CneuuwanbHble Buabl  (POPMYI: AN3BIOHKTUBHAS
HopMarnbHasa opma, KOHbIOHKTUBHAs HopMarnbHas oopma, nonmHom XKerankuHa.
3aMKHYTOCTb 1 nosiHoTa. OCHOBHbIE 3aMKHYTbIe Knacckl. Kputepui NMocTa.
MocTpoeHune 6asunca.

Anroputmbl Teopum rpados (3agava 0 MakcMmanbHOM NOTOKE U MUHUMANbHOM
paspese B CeTn).

5. TEOPUSAl BEPOATHOCTEN N MATEMATUYECKAA CTATUCTUKA

1.
2.
3.

4.

5.

CobbITUSA 1 X BEPOSATHOCTH.

Cny4vaiiHble BENMYUHBI U pacnpeaeneHns, Nx Y4ACnoBble XapakTepPUCTUKN.
"eHepanbHas COBOKYMHOCTL, BblOOpKa, BbIGOPOYHbIE 3Ha4YeHnsa. CTaTucTtumka,
amnupuyeckas PyHKUMSA pacnpeneneHms.

OueHka napameTpoB Mo BbIGOPKe.

lMpoBepka rmnoTes.

6. YPABHEHUSI MATEMATUYECKON ®U3UKM.

1.

2.

PeweHne HavanbHO-KpaeBbIX 3agay aAng napabonnyecknx n runepbonnyeckmx
ypaBHeHun metogom dypbe.
PeweHue kpaeBbIx 3agay ansa ypasHeHus Jlannaca metogom ®dypee.



METOAbI ONTUMUIALIUN.

1. BbesycrnoBHas onTMMuU3aLms.

2. YcnoBHasi MUHUMU3aLNA.

YUNCJEHHbLIE METO[bI.

NHTepnonaums.

MpnbnumxeHHble MeToAbl PELLEHUS YPaBHEHWI U CUCTEM YPaBHEHWUNA.
UucneHHoe auddepeHuUmMpoBaHne N UHTErpupoBaHue.

HaunyJwee cpegHekBagpaTU4Hoe npubnmxeHue.

MpubnmxeHHble  MeToAbl pelleHns  OObIKHOBEHHbIX  AnddepeHumnanbHbIX
ypaBHEHNN U CUCTEM TaKUX ypaBHEHUN.

MHPOPMATUKA U UHOOPMALIMOHHbIE TEXHOJIOINW.

1. KomnbloTep ¢poH HenmaHa. MNpeacrasneHne nHgopmaumn. Knaccudumkauyus
nporpamMmm.

2. Anropytmbl M cpeactBa  MX 3anucu.  HA3blKM  NPOrpaMMMPOBAHUS U UX
Knaccugukaums.

ApxXuTeKTypa nmnepaTMBHOro A3blka NPOrpaMMMpOBaHUS.

MpuHUUNBI pa3paboTkn Nporpamm.

OCHOBHbIe CTPYKTYpbl AaHHbIX W KNaccuyeckme anropuTMmel.
OB6bEKTHO-OPMEHTUPOBAHHOE NPOrpaMMMpOBaHME.

OnepaunoHHble CUCTEMBI.

Basbl AaHHbIX.

BbICOKOYypOBHEBbLIE CUCTEMbI NPOrPaMMUPOBAHUS.

10 [MpoekTupoBaHUe NPOrpaMmMHbIX MPUNOXEHUN.

11. Web-TexHonoruu.

aprowbhpeE

© N O~

Cnucok BonpocoB

9.1 UHdopmaTuka

o

. OB30p coBpPEMEHHbIX KOMMbLITEPHbLIX HAYK.
2. Cxema pabotbl komnbtoTepa. MpeacraBneHne nHgopmauyumn. Knaccndpukaums

nporpamm.
3. Anroputmbl W cpeacTBa WX 3anucu. fA3blkM  NPOrpamMMMpoOBaHNA U UX
Knaccudpukaumsi.

lMpocTenwme anemeHTbl a3blka nporpammMmmpoBaHus. MNpocTenwne TUnbl AaHHbIX.
Buabl onepauui. BelpaxeHus.

OnepaTtopsbl BeTBNEeHun. OnepaTopbl nepenayn ynpasneHus.

OnepaTopbl LMKNOB.

Ccobinku/ykasatenu.

Cratnyeckue n guHammyeckune maccusbl. CTPOKM.

10. OnpegeneHue/nepenmeHoBaHme TMNOB. [epevncneHus.

11. 3anucu/cTpyktypbl. MHOXecCTBa/OMUTOBbIE MONS.

12. MogynbHoe nporpammupoBaHne. ObbsBneHne n onpegeneHne pyHKUMN.
13. lNepenayva napameTpoB B pyHKUMN. Pekypcus. MNeperpyska pyHKUMNA.

14. BBOA-BbIBOA B A3blke NporpammMmupoBaHus. Pabota ¢ dhannamm.

© o NoOA



15. O6nactn genctena nveH. Pasgensl nHtepdenca n peannsaumm B nporpamme.

16. MNpuHumMnbI pa3paboTku nporpamMmm: KoOupoOBaHue, KOMMeHTapuu
dopmaTupoBaHue.

17. MpuHumMnbl pa3paboTkn NporpamMMm: NPOeKTUpOBaHNE U TECTUPOBAHME.

18. JlnHenHble cnucku.

19. Crekn.

20. Ouepeam.

21. buHapHble aepeBbs.

22. CopTupoBka.

23. BHeluHMe copTMPOBKH.

24. CnvsiHe OTCOPTMPOBaHHbIX (PansoB.

9.2 O6bLEKTHO-OPUEHTUPOBaAHHOE NMporpaMmMmnpoBaHue.

OcHoBHble npuHumnsl OOIT.

Meperpyska onepauun.

O6beKTHbIE TUMbl AAHHbIX.

KOHCTPYKTOpPbI U OEeCTPYKTOPbI.

[Meperpyska KOHCTPYKTOPOB.

[MponsBogHbIe Knacchl.

Buabl uneHoB knacca. Cneundumkatopbl goctyna. BectpanBaembie yHKLMN.
MpuceanBaHne 0ObLEKTOB.

. MNMepepnaya o6bekToB B hyHKUMIO. Bo3BpalleHne dyHKumen obbekTa.
10 KOHCTpYyKTOp KONMpOBaHUA.

11.YkasaTenu n ccblfikv Ha OOBEKTHI.

12. MogudumkaTopbl HacnegoBaHUS.

13. KOHCTPYKTOpbI U AECTPYKTOPbI NpWY HacrnegoBaHUN.
14.CoBMECTUMOCTb 1 NpeobpasoBaHMe OO bEKTHLIX TUMOB.
15. PaHHee n no3agHee cBsi3biBaHME.

16. MNonMmopduam n BupTyarbHble MeTOAbI.

17. ABCTpakTHbIe Knacchbl.

18. [lpy>keCTBEHHbIE METOAbI.

19. WabnoHbl OyHKLMNA.

20. LLabnoHbl knaccos.

21.LlabnoHbl KNaccoB 1 cneyuanusaums.

©CoNoOA~®ODdDE

9.3 OnepaunoHHbIe CUCTEMBbI.

OnepaumoHHble cuctemMbl. Knaccudukauus, npumepbl, KOMIOHEHTHI.
Apxutektypa OC.

YnpaBneHune onepatuBHOM NamATbio. OCHOBHbIE NOAXOAbI.
CTpaHnyHas opraHmsaumsa BUpTyanbHOW NaMaTw.

CTtparterum BbITECHEHUSI CTPAHWL, BUPTYanbHON NamaTu.
COBMECTHbIV AOCTYN K NaMATK.

BbITecHaoLWas MHOro3agayHoCTb, NaHMpoOBaHUe.

No o~ PE
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8. [Mpouecchl 1 NOTOKN.

9. CospaHue NOTOKOB W ynpasrieHne NoTokamu.

10. CHXpoHM3aums NOTOKOB. Kputnyeckne cekumm.

11. O6beKTbl CUHXPOHMU3ALMN U PYHKLUN OXKMAAHMS.

12. CuHxpoHusauusa notokoB. Cemadopbl, MbIOTEKCHI, COBLITUS.

9.4 bBa3bl AaHHbIX.

OcHoBHble 06bekTbl B[] - Tabnuupbl, TpUrrepbl, XxpaHuMbie Npoueaypbl, MHAEKCHI.
Mopenu gaHHbIx B Teopun BJ.

Mopenb «CywHOCTb-CBA3bY». CyLLHOCTN 1 aTpubyThl.

CBA3Kn mMexay CyLHOCTAMU U ux Buabl. MNpumepbi.

PenaunoHHas mogernb AaHHbIX.

OcHoBbI pensiuMoHHon anredpbl.

Hopmanuszaumsa. TNF — 3NF.

Asbik SQL: onepatopbl onpegeneHns aaHHbIX. OrpaHn4YeHns LenoCTHOCTMW.
. OrpaHu4yeHune BHeLLHEero Kroya.

10 Onepatop SELECT. Beibopka, nonck, COpTMpPOBKa.

11.Onepatop SELECT: ArperatHble (pyHKUUKN 1 rPYyNNMPOBKa.

12.BnoxeHHble 3anpocskl kK CYB[. MNMpumepbi.

13. CoeanHeHne Tabnuy, gaHHbIX (BHYTPEHHEE, BHELLUHEE, MOSHOE).

14. OnepaTtopbl BCTaBKW, yaaneHus, Moanukaunum aHHbIX.
15.MpepctaBnennsa B SQL (View).

16. TpaH3akuumn n nx nogaepxka.

©xoNoOr~®WDNDE

5. Cnncok pekomeHayemown nutepaTtypbl (OCHOBHOMW, AONOSTHUTENTbHOMN).

1. MATEMATUYECKNIN AHATNS.

OCHOBHas nurTeparypa:
1. WnbuH B.A. MaTtemaTtnyeckmn aHanms / B.A.nbuH, CapgosHuunn B.A., Cenpgos bn. X. —

M., 2004. -4 1 - 2.

2. Kyapsisues J1.[0. Kypc maTtemaTtudeckoro aHanusa. / J1.[. Kygpssues. — M., 2009. — T.1
- 2.

3. ®uxteHronby .M. OcHoBbl MaTemaTnyeckoro aHanusa / .M. ®uxTenronsbL,. - M., 2008.
-T.1-2.
gononHutenbHasa nuTeparypa:

4. oduxteHronsl .M. Kypc anddepeHumansHOro n nuterpasnbHoro ncumcnenus / .M.
duxtenronby,. — ClM6., 2009.-T. 1 -3.

2. TEOMETPUA N AITTEBPA.

OCHOBHas nureparypa:
5. beknemuwes [.B. Kypc aHanuTrnyeckon reoMmeTpumn n nMHenHon anredpsbl : Y4ebHuk ons
ctyn. sysoB / [1.B. beknemuwes - - M. : duamatnut, 2007 .- 307 c.
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6. UnbuH B. A. AHanutnyeckas reomeTpus : Y4ebHUK Ana By30B cneuunarnbH. “Ousmka” m
“Mpuknag. matem.” / B. A. UnbuH, 3. I. To3HsaK - M. : duamatnuT, 2006 . - 294c. - Cepus
"Kypc BbICLLEN MaTEMATUKN U MaTeMaTUYeCKon on3nkn"

7. inbuH B. A. JlnHenHas anrebpa / B. A. nbuH, 3. I. MNo3Hsak M. - duamatnuT, 2006 .- 317
c. - Cepus "Kypc BbicLLEe MaTEMATUKN N MaTeMaTUYECKON pusnkn”

8. Mpockypskos U.B. CbopHuk 3agay no nuHenHon anrebpe / N.B. MNpockypskos - M. :
JTabopaTopus 6a3oBbix 3HaHUN, 2002 . — 382 c.

9. ®appees [1. K. C6opHMK 3agad no Bbicwen anrebpe: y4eb. nocobue ons crtyq. BYy30B,
oby4. no matem. cneu.-ctam. / [1. K. dapggeeB n N.C. ComuHckumi - CrI16. : JlaHb, 1999.
287 c.

10. Lly6epbunnep O.H. 3agaun u ynpaxHeHus nNo aHanutuyeckon reometpum /O.H.
Lly6epbunnep — CI16 : JNlaHb, 2003. — 336¢
gononHutenbHaa nureparypa:

11. Wwunos. I.E. MatemaTtudeckmin aHanna. KoHe4YHOMepHbIE NUHENHbIE NpocTpaHcTea. M.:
Hayka. 1977. 288 c.

12. KocTtpukuH A.WN. BeegeHue B anrebpy : Y.I. OcHoBbl anrebpsbl : Y4ebHuk ons sysos /A.U.
KocTpukuH - M. : ®ua.-mart. nut., 2004 . -272 c.

13. KocTtpukuH A.A. BeegeHue B anrebpy : Y.ll. JlInHenHaa anrebpa : Y4ebHUK anga By3oB
/AN, KocTpukuH - M.: ®us.-mat. nut., 2004 . - 368 c.

3. ANOdPEPEHUWAIIBbHBLIE YPABHEHUA.
OCHOBHaa nureparypa:
14.ApHonbpg B.. O6bikHOBEHHbIE AnddepeHUmanbHble ypaBHeHus. M.: Hayka, 1984.
15.MoHTpsrnH J1.C. OBbIKHOBEHHbIE AnddepeHunanbHble ypasHeHus. M.: Hayka, 1974.
16.Oununnos A.®. C60pHUK 3agad no anddepeHunaneHbIM ypaBHeHUAM. M.; WbkeBck:
W3p-so PXM, 2000.
gononHutenbHas nureparypa:
17.0emuposud b. I1. Jlekumm no matemaTtuyeckomn Teopum yctonumsoctu. M.: Hayka, 1967.
18.Kamke 3. CnpaBo4HMK MO 06bIKHOBEHHBLIM AnddepeHUmanbHbIM ypaBHEHNAM. M.
Hayka, 1971.

4. ANCKPETHAA MATEMATWUKA.

OCHOBHas nurTeparypa:
19. HosukoB ®.A. [iuckpetHass matematuka ans nporpammuctos / ®.A. Hosukos. — Cl16. :

Mutep, 2006 (2001, 2002, 2004). — 302 c.

20. A6noHckmn C.B. BeegeHue B auckpeTHyto matematuky / C.B. A6noHckmin. — M. :
Boeicwas wkona, 2008 (2001, 2002, 2003, 2006). — 384 c.

ZonosiHUTeNnbHasa nureparypa:
21. benoycoB A.W., Tka4es C.b. uckpetHas matemaTtuka / A.W. benoycos, C.b. TkayeB. —
M. : U3g-so MI'TY um. H.O. baymaHna, 2004. — 743 c.
22. lNaBpwunos .. 3agauun n ynpaxxHeHnsa no anckpetHon matematuke / .. MaBpunos,
A.A. CanoxeHko. — M. : duamarnut, 2005 (2004). — 416 c.
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23. NNepgeHesa T.M. Anroputmbl Teopumn rpados. Kogoskle rpadbl. y4eb. nocobue no Kypcy
“‘OuckpeTtHaa matemaTuka” / T.M. JlegeHesa, N.b. PyccmaH — BopoHex : 13a-Bo BOpoHeX.
yH-Ta, 2002. — 88 c.

24. TuwwuH B.B. nckpeTHas matemaTtuka B npumepax n 3agadax / B.B. TuwwuH. — CI16. :
BXB-lMutep, 2008. — 352 c.

5. TEOPUA BEPOATHOCTEWM N MATEMATUYECKASA CTATUCTUKA

OCHOBHas nurTeparypa:
25. Teopust BepoaTHocTen : y4eb. ana BysoB / A.B. MNeunHkuH [n gp.]; noa pea. B.C.

3apybuHa, A.lN. KpuweHko. - M.: U3g-so MI'TY um. H.3. baymaHa, 2001. - 455 c.. 26.
Konemaes B.A., KanvHnHa B.H. Teopuna BeposTHOCTEN M MaTeMaTuMyeckas ctaTucTuka:
Y4yebHuk ansa By3oB. — 2-2 u3a., nepepab. N gon. — M.: OHUTU-OAHA, 2003. — 352c.
26. AngpoHoB .M., KonbitoB E.A., 'pnHrnas Teopusi BEPOATHOCTEN U MaTeMaTnyeckas
cTatucTtuka : YuebHuk ona By3oB.-Cl16.: Nutep, 2004.- -461c.
27. MaTtemaTtunyeckas ctatuctuka : y4eb. ona sysos / B.b. NopsauHoB [1 gp.]; noa pea. B.C.
3apybuHa, A.l. KpuwweHko. - M.: N3g-sBo MI'TY nm. H.9. baymaHa, 2001. - 424 ¢
28. Teopusi BEPOATHOCTEN N MaTeMaTnyeckas cTaTUCTMKa B 3agadax : y4eb. noc. s By30B
/ B.A. BatyTtuH [u gp.]. — M.: dpoda, 2003. — 328 c.
29. COopHMK 3aga4y MO Teopun BEPOSITHOCTEW, MaATEMaTUYECKOM CTaTUCTUMKE U Teopuu
cnyyanHbIx oyHKUMIP: YyebHoe nocobue. 3-e u3a., nepepab. / Noa obwen pea. A.A.
30. CeellHukoBa. - Cl106.: U3paTtenbctBo «Jlanby», 2007. — 448 c.

gonosnHutenbHaa nureparypa:
31. C6opHuUK 3aga4 No maTemMaTtuke. Teopusa BEPOATHOCTEN N MaTeMaTMYecKasi CTaTUCTUKA
/ nog pea. A.B. EcdommoBa. — M.: Hayka, 1990. — Y3. - 426. c.
32. NBueHko .. CbopHuk 3agay no matematmnyeckom ctatuctuke / .. iBueHko, HO.U.
MepnBenes, A.B. Yuctakos. - M.: Bbicw. wk., 1989. — 253 c.

6. YPABHEHUA MATEMATUYECKOW ®U3NKN

OCHOBHas nureparypa:
33. TuxoHoB A.H. YpaBHeHus matematmnyeckon omsmkm / TuxoHo A.H., Camapckun

A.A.-M.: MI'Y, Hayka. 2004. 798 cTp.

34. OnenHuk O.A. Jlekunn 06 ypaBHEHNAX C YaCTHbIMK Npon3BoaHbiMu / OnenHuk O.A. —

M.: BMHOM. 2005, 260cTp.

35. CeewHukoB A.l". Jlekumn no matemaTudeckon cpusuke / CeewwHunkos A.lM., boronto6os

A.H., Kpasuos B.B. — M.:MI'Y, 1993, 352 cT1p.

36. Brnagnmupos B.C. C60pHUK 3aay No ypaBHEHNSAM MaTeMaTUYeCcKon pusnkn /

Bnagmumupos B.C., BawapuH A.A., Kapumosa X.X. —M.: PUBMATIINT, 2004, 287 cTp.
gononHurtenbHasa nureparypa:

37. Hukndpopos A.®. Jlekunmn no ypaBHEHUSIM 1 MeTO4AM MaTeMaTU4eCKon On3nkn /

Hukndpopos A.®. N[ NuTennekT, 2009, 133 cTp.

38. EmenbsaHoB B.M. YpaBHeHUa matematndeckon pusmkn. NpakTnkym no peLleHuto 3agad

| EmenbsHoB B.M., PribakuHa E.A. Jlanb, 2008, 213 cTp.
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39. MacneHHukoBa B.H. QuddepeHumnansHble ypaBHEHUS B YaCTHbIX MPON3BOAHbLIX /
MacneHHukoBa B.H. M.:13a. PY[OH, 1997, 447 c1p.

7. METOAbI ONTUMU3ALINA

OCHOBHas nureparypa:
40. Bacunbes @.I1. MeTogbl ontumnsaumun. M.: ®aktopuan Npecc, 2002.

41. Namannos A.®., ConoagoB M.B. YncneHnHble metoabl onTuMmusaumn. M.: duamaTtnur,
2003.
42. anees 3.M. Kypc nekuuin no BapmaumMOHHOMY UCHUCTIEHUIO U ONTUMANbHOMY
ynpasneHuto. M.: N3ag-so MIY, 1996.
43. Anekcees B.M., Tuxomupos B.M., domumH C.B. OnTumansHoe ynpasneHune. M.: Hayka,
44. Bacunbe @.I1. MBannuknin A.KO. JInHenHoe nporpammupoBaHue . -M.: ®aktopunan
Mpecc, 2003,- 284 c.
gononHutenbHasa nureparypa:
45. baszapa M., lWeTTtn K. HenuHenHoe nporpammmnpoBaHue. Teopus n anroputmbl. M.: Mup,
1982.
46.T'vnn @., Moppen Y., Pant M. lNpaktnyeckasa ontummsaums. M.: Mup, 1985.
47.AsapHoBsa T.B., KawupuHa WU.J1.,YepHbiwesa .[1. MeToabl onTumusaumn. YuyebHoe
nocobue. BopoHex, 2003.

8. UACJIEHHbLIE METO[bI.

OCHOBHas nureparypa:
48.Bonkos E.A. YncneHHble meToabl: YuyebHoe nocobue / E.A. Bonikos // M.: Hayka.

[maBHaga pegakuus  ua.-mat. nutepatypsbl. - 1982. - 256 c.

49. baxsanos H.C., XXuakos H.l1., Kobenbkos .M. YucneHHble meToabl: Y4yebHoe nocobume
/ H.C. baxsanos // M.; Hayka. maBHas pegakums us.-maT. nutepartypsl. - 1987. - 600
C.

gononHutenbHaa nureparypa:

50. demunpgosuy B.11., MapoHn U.A. OcHoBbl BbluncnntTensHon matematumku. M.: Hayka. —
1970. - 660 c.

51.TypoBud H.H. WM3bpaHHble BOMPOCHI Kypca 4YUCNEHHbIX MeTodoB. Beinyck 1.
«UHTepnonaums anrebpanyeckummn mHorouneHamu. MHorouneH Jlarpanxa». BopoHex;
JIOM Bry. —2002.- 36 c.

52.T'ypoBud H.H. N36paHHbie BONpOChI Kypca YMCIEHHbIX MeTOA0B. Bbinyck 2. « MHorouneH
HbtoToHa». BopoHex; JIOIN BI'Y. —2002. — 28 c.

53.Typosu4y H.H. N36paHHble BONpOCkI Kypca YNCIIEHHbIX MeTOA0B. Bbinyck 4. «4ucneHHoe
MHTerpupoBaHue». BopoHex; JIOMN BI'Y. —2002. — 36 c.

9. NUHOPOPMATUKA N NHOPOPMALMOHHBIE TEXHONOI N

OCHOBHag nureparypa:
54. ®durypHos B. 3. IBM PC gns nonb3osatend. M3g. 7-e, nepepab. n gon. — M.: UHOPA-

M, 2001. — 640 c.
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55. Cebecta P. Y. OCHOBHbIEe KOHLENUUN A3bIKOB NporpaMmmnpoBaHus, 5-e nsa.: lNep. ¢
aHrn.— M.: Bunbsamc, 2001. — 672 c.

56. lMaenoBckas T.A. C/C++. [porpammMmpoBaHne Ha si3blke BbICOKOrO ypoBHs. - Cl16.:
Mutep, 2002. — 464 c.

57. Kangstoba C.I1., N'pomos B.H. Delphi 6. Basbl 4aHHbIX 1 NpuUnoxeHnsa. Jlekumm un
ynpaxHeHus. — K.: «duaCodT», 2001. — 576 c.

58. Dan VY., Oenkctpa 3., Xoop K. CTpykTypHOE nporpammupoBaHue: lep. ¢ aHrmn. —

59. M.: Mup, 1975. — 247 c. 59. KopmeH T., JlensepcoH 4., Pusect P. Anroputmsbl:
noctpoeHne n aHanus. — M.: MLUHMO, 2000. — 960 c.

60. YepHbiwoB M.K. BegeHne B OOBLEKTHO-OPUEHTUPOBAHHOE MNporpaMmmupoBaHue (c
npumepamm Ha C++). | yactb (yv4ebHo-meToamndeckoe nocobue) // M.K. YepHbiwos.
BopoHex : ML, BI'Y, 2006. — Tupax 50. — 54 c.

61. YepHbiwos M.K. OcHoOBbI si3blka nporpaMmmupoBaHus C++ ¢ NpyMeHeHneM TEXHONOMK
0OBEKTHO-OPUEHTMPOBAHHOIO MNporpamMmmMmpoBaHns  (y4ebHo-meTogmnyeckoe nocobue) //
M.K. YepHbiwos. BopoHex: UIML, BI'Y, 2007. — 72c.

62. Onndgpep B.I. CeTeBble onepaumoHHble cuctembl. Y4ebHuk ans sysoB / B.I.Onudep,
H.A.Onudep. — CI16. MNutep, 2008. — 668 c.

63. Puxtep k. Windows ana npodeccmnoHanoB. Co3gaHne 3ddEKTUBHbBIX
Win32npunoxeHun ¢ y4etom cneumdpukn 64-paspsgHon sepcum Windows: lNep. ¢ aHrn. —
CI6.: Nutep, 2001. — 722c.

64. pabep M. BeegeHue B SQL. - lNep. ¢ aHrn. — M.: Jlopu, 1996. — 379 c.

65. Oent K.[l. BBegeHnune B cuctemol 6a3 ganHbix / K.k, Oent ; nep. ¢ anrn. n pea. KA.
MTuubliHa . — 8-e n3ag. — Bunbsamc, 2006 . — 1327 c.

66. Mponun C.C., Pyganes B.I". Co3gaHne mogenen aaHHbIX ¢ nomollbo ERWin. YyebHoe
nocobwue no kypcy b1 n 3C. — Boponex: UML, BI'Y, 2006. — 20c.

67. Microsoft Corporation. Paspabotka Windows-npunoxenuii Ha Visual Basic .NET wu
Visual C# .NET. Y4yebHbin kypc MCAD/MCSD. — lep. ¢ aHrn. — M.: Pycckas pegakuus,
2003. — 512c.

68. XopctmaH K.C., KopHenn . bubnuoteka npodeccmnoHana, Java 2. Tom 1. OCHOBBI.:
Mep. c aHrn. - M.: “Bunbsamc”, 2004. - 848 c.

69. byy . OGBLEKTHO-OPUEHTUPOBAHHLIN aHanNM3 W MNPOEKTUPOBAHNE C NpUMEPaMM
npunoxenun / I'. by4, Pobept A. Makcumuyk, Mankn Y. Ourn, bo6ou k. Axr, Lxum
KonanneH, Kennn A. XbtocTtoH. — Buneamce, 2008. — 720c.

70. ®aynep M. UML. OcHoBbl. KpaTkoe pykoBOACTBO MO CTaHAAPTHOMY A3blKy 06BEKTHOIro
mogenupoBaHusa. — Cumeon-lntoc, 2011. — 192 c.

71. 3aHgctpa M. PHP. O6bekTbl, WabnoHbl 1 MeToaukM NporpaMmMmmnpoBaHust. — Bunbamc,
2011. - 560 c.

gononHuTenbHaa nureparypa:

72. Wwunat . Camoyuutens C++ /I, lWUnunaT; nep. ¢ anrn. — ClN6. : EXB-lMeTepbypr,
1997. — 512c.

73. Ctpayctpyn B. A3bik nporpammupoBanuna C++ / B. Ctpayctpyn; nep. ¢ aHrn. - M. :
Pagwuo n ceasb, 1995. - 352c¢.

74. CtuseHc P. Delphi. lotoBble anroputmel: MNep. ¢ anrmn. — M.: MK TMpecc, 2001. —
384 c.
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75. MakkoHHenn C. CoBepLueHHbIn kog. MacTep-knacc: lNep. ¢ aHrn. — M.: Pycckas
peaakums; CI16.: Nutep, 2005. — 896 c.

76. TaHeHbaym 3. CoBpeMeHHbIe onepaunoHHble cucTembl. 2-e n3a. / 3. TaHeHbaym —
CI6.: Mutep, 2006. — 1038 c.

77. Mapcua Monuna I., YnemaH ., Yugom 1. Cuctembl 6a3 gaHHbIX. MonHbI Kypc. -
Mep. c anrn. — M.: Bunbsmc, 2002. — 1088 c.

78. PobuHcoH C., KopHec O. n gp. C# onga npodgeccnoHanos, B 2-x Tomax. - [lep. ¢

aHrn. — M.: Ilopwn, 2003. — 1002c.

6. ObpaseL, KOHTPONbLHO-U3MepuTenbHoro marepuana (KUM)

MNpu coaye 3ak3ameHa O4HO cry4variHbiM 00pa3oM BbiGMpatOTCst N0 OAHOMY 3a4aHuIo U3
pasgenosB 1-8 u pasgenos 9.1, 9.2, 9.3, 9.4 nporpammbl. Hanpumep,

1 | NccnepoBaTh OyHKLMIO HA 9KCTpeMyM U = X3 + y3 — Oxy +27.
2 Haitn pasmepHOCTb 1 6a3nc NMHENHOro NPOCTPaHCTBA, HAaTAHYTOrO Ha
crneayroLyo CUCTEMY BEKTOPOB:
a;=(1,00,-1),a,=(2,1,1,0) ,a3=(1,1,1,1) ,a,=(1,2,3,4) , as=(0,1,2,3) .
3 | OnpegenuTb TMN YypaBHEHUSA N HAUTK €0 peLLeHmE:
(X+2y)dx —xdy=0.
4 | Noctponts COAH®, CKH® 1 MNonuHom XKeranknHa gnsa oyHKunmn
f(xy,2)=(x¥y) >(yv2)
C MCNONb30BaHMEM TabnmL UCTUHHOCTM.
5 | MnoTHOCTL pacnpeaeneHns BePOATHOCTEN CriydainHoi BenuumHbl & 3aaaHa
a
byHKUMEN f(x) = , a=const, — oo < X <0,
1+ X2
HarTtn 3HauyeHre napameTpa a , MaTemMaTMyeckoe oxuaaHue u aucnepcuio &.
6 PewwnTb 3agadvy Qupuxne BHYTpM Kpyra r< a:
Au=0npur<a, uxy) =4+2y2-3x3npur=a.

7 | PewnTb cneaytoLyto 3agady metogom HetoToHa:

2X% — 4X + x> — 4x + 10 —> min .
1 17 2 ?

8 | MycTb Ha oTpeske [1,10] dyHkumsa f (X) = In X 3agaHa TabnunyHo ¢ warom h .
OLEeHUTb, KaKoB A0MMKeH 6bITb Wwar h Tabnuubl Ans Toro, YTo6bl NOrpeLlHoOCTb
BbIYNCNEHUS MPOMEXKYTOYHbIX 3HAYEHUIN 3TOMN (PYHKLNN C NOMOLLbIO
NHTEepPNoNsIUMOHHOIO MHOroYneHa JlarpaHxa nepBoi CTeNeHn He npeeocxoauna
0.0017

9 | Crekn.

10 | NpownsBogHble KNacchl.

11 | CnHxpoHM3aumsa NoTokoB. Kputnyeckme cekumu.

12 | Onepatop SELECT. Bbibopka, nouck, CoOpTMpoBKa.

Hanee B KMM BkntovaroTca 5 3agaHuin cnyyYanHsiM BbIOOPOM crnefyowmnm obpasom:
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Tpu 3agaHna u3 1-8, ogHo 3agaHue n3 9-10, ogHo 3agaHue u3 11-12. 3agaHust MOryT COCTOSATb
n3 aeyx yacten. lNepBasa yactb 6onee npocrtas u oueHuBaeTcs 5-8 6annos. BTopas Gonee
cnoxHas oueHuBaetcsa 12-15 6annos.

Mpu coaye ak3ameHa ANCTAHLMOHHO ClyYanHbIM 06pa3om BbIGMpPaTCA MO OAHOMY 3afaHUI0
n3 pasgenos 1-8 u pasgenos 9.1, 9.2, 9.3, 9.4 nporpammbl. 3agaHnsi MOryT COCTOATb U3 ABYX
yacten. NepBasa 4actb 6onee npocrasa n oueHnBaetca 5-8 6annos. Bropasa 6onee cnoxHas
oueHuBaeTtcsa 12-15 6annos. Hanpumep,

C McnoIb30BaHMEM TaONMIbI KICTUHHOCTHY MMOCTPOUTH MOJIMHOM 2KerakuHa 1yisi 6yeBoi
yHKIIH

JGxyv.2)=(x>oyv)o:z

1 BbibepuTe oauH oTBET:

1. 10z®xzD yz

2 X@yDxzD yz

3. XOxy®xzDxyz

4. XD zDxy

Onpenenme BE/IMYMHY MaKCUMasIbHOMo NOTOKa U3 s Bt u COOTBETCTBy}OI.uMﬁ MWHUMANbHbIN pa3spes.

5 15
MuUHUMaNbHBIA
MepeTawuTe OTBET Cloaa
2 paspes 9
{@,0),(a.b)}
BenuuuHa 8
MaKCcuMasibHOro Meperawute oTBET Cloa
noToKa 10
{(d, 1), (e,t)}
7
{(s,a),(s.b)}
{(a,b), (b,c), (b,e)}
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O6uwee peweHune auddepeHUNanbHOro ypaBHEHUS
2D —3%4+3x—x=0

MMEET BUA:

Bbibepute oauH oTBeT:
x(®) = Cie™" + Cate™ + Csé

X)) = Cié + Crte' + C3t26t

x(t) = Cie! + Cré' + Cate'

x(t) = C1e3’ + Cré’ + Cste

Apyrou oTBeT

Mcnonb3ys kputepuii Payca-lypeuua BbISICHUTE, MPU KaKMX 3HAYEHMAX NapaMeTpa a Hyneeoe
peLieHne ypaBHeHus

x4 ax™ + %+ 2x+x=0

ACUMNTOTUYECKM YCTOMUYMBO

Boibepute oguH oTBeET:

Mpua > 0.

Mpua > 1/2.

MmO <a< 1.

Mpn0 < a < 1/2.

Hu npu kakux.
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HccnepyiTe cXoquMoCTh psja

i 5n+3)2"
il 21 11

C IOMOLIBIO PpauKAJIbHOI'O MpHU3HAKa Kormm.

Ilyctb

I=lim7fu, .
n—0

Bri6epute BepHOE yTBEpK/ICHHE:

Bbibepute oanH oTBET:

a. [=4/25, psp cxogutcst

b. [=2/5, papn cxoguTcs

c. I=5/2, psp pacxogurcst
d. [=25/4, psip pacxoguTtcst
e. [=25/4, psip cxoputcst

[laH cTeneHHOM pAL

(0] x??
E’l n-2"

HariTn nHTepBan cxogumocTy 3TOro pAAa U UccnenoBaTh CXOAMMOCTb Ha KOHLIaX
MHTepBana cxogumocTy. BeibpaTb Bce BepHble A51A 4aHHOrO CTENEHHOro pAaa
YyTBEPXXAEHMA.

Bbl6epVITe OAUH UNN HECKOJIbKO OTBETOB:

Ha npaBoM KoHIe UHTEpBaJia CXOMIMOCTY [JAHHBI CTETIEHHOU PSiJ] PACXOUTCS
HHuTepBan cxoguMocTH JaHHOrO cTeneHHoro psijga (-1, 1)

HHTepBan cxoguMoCTH IaHHOTO CTENEHHOTO psifia (-2, 2)

Ha neBoM KOHIIe MHTEpBaIa CXOAMMOCTH IaHHBIN CTENICHHO! PSij] PACXOIUTCS
HuTepBan cxoguMocTH flaHHOro ctenenHoro psiga (-0,2,;0,2)

Ha npaBoM KoHIIe MHTEpBaJla CXOUMOCTH JIAHHBII CTENIEHHOM PSIfi CXOIUTCS
HHTepBan cxopumMocTH JaHHOTO cTeneHHoro psijga (-1/2,1/ 2)

Ha nesom KOHIIE UHTEPBaJIa CXOAUMOCTH I[aHHI:IIL/'I CTEIIEHHOM PsI CXOOUTCA

Hanuwwte 3anpoc anga co3ganHusa Tabnuubl STAFF (COTpyAHKMK) C ykazaHnemM HeobxoaumbIxX
OrpaHVyYeHnin LLernoCTHOCTU (cunTas, YTo BCe CBSA3aHHbIE C HeN Tabnuupbl CyLLEeCTBYIOT).
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basza gaHHbIx “DVD npokaTa” npeacraensieT 6M3Hec-npouecchbl marasnHa npokarta DVD.
B 6a3e gaHHbix “DVD npokata” umeetcsa 15 Tabnuu;:

actor — xpaHuT gaHHble 00 akTépax, BKIToYas ux umsi u daMmmnnuio

film — XpaHWT gaHHble 0 ounbMax, BKIOYas X Ha3BaHWe, rog BbiNycka, BPEMS, PENTUHT U T.4.
film_actor — xpaHuT oTHOLWEeHUA Mexay dhunbmMamMm 1 akTEépamu.

category — XpaHuUT JaHHble O XaHpaxX PUIbMOB.

film_category -xpaHuT oTHOLLEHUS MexXay PUITbMaMn 1 XKaHpamMu.

store — coaepXnT gaHHble Mara3uHa, BKrntodas gaHHble 0 MEHEOKEPE N adpece.
inventory — XpaHuT JaHHble MHBEHTapU3aUmnu.

rental — xpaHuT gaHHble 06 apeHae.

payment — XpaHWUT NnaTexu KnueHTa.

staff — xpaHUT gaHHble NnepcoHana.

customer — XpaHWUT gaHHbIe NoKynaTenen.

address — xpaHuUT agpecHble JaHHble NSl COTPYOAHMKOB U KITMEHTOB.

City — XpaHWUT Ha3BaHUs ropoaoB.

country — XpaHuUT Ha3BaHWs CTpaH.

Cxema 6a3bl gaHHbIx (npokaTa DVD) npunaraetcs.

' public.coun
[ public.film_actor L Y
+ country_id: serial
¢ country: varchar(50)
o last_update: timestamp

[} public.film_category 7 public.category

[ public.film

» actor_id: smallint
2 film_id: smallint
< last_update: timestamp

e

£ public.actor

» film_id: smallint # category_id: serial
o |2 category_id: [®—— | name: varchar(25)
[ last_update: timestamp o last_update: timestamp

[0+ film_id: serial

¢ title: varchar(255)

< description: text

¢ release_year: public.year

< language_id: smallint

< original_language_id: smallint
¢ rental_duration: smallint v inventory_id: serial
< rental_rate: numeric(4,2) — —|o film_id: smallint

o length: smallint

[ public.city

4 city_id: serial

¢ city: varchar(50)

< country_id: smallint

¢ last_update: timestamp

[ public.inventory i public.store

9 actor_id: serial
¢ first_name: varchar(45)
© last_name: varchar(45)

___ | store_id: serial
[# manager_staff_id: smallint
¢ address_id: smallint

o store_id: smallint

© last_update: timestamp ¢ replacement_cost: numeric(5,2) ¢ last_update: timestamp < last_update: timestamp e —
© rating: public.mpaa_rating [ public.address
¢ last_update: timestamp I 9 * = =
< special_features: text[] | :::;;ess:_\::;c::‘(‘;))
+: fulltaxt: tevectar | o address2: varchar(50)
L — _ _o district: varchar(20)

&)
'3

o postal_code: varchar(10)

\
\
\
\
‘ ¢ city_id: smallint
\
\
L

|
[
|
|
! public.language |
|
|
|
|

r———1° phone: varchar(20)
2 language_id: serial | ¢ last_update: timestamp
© name: char(20) e o ‘
© last_update: timestamp : i _:: _____ ﬂ ‘
| | [ 'l \
————————————— o |
¢ ¢ I
i public.rental ¢ . 0 ¢

[ public.staff

" public.customer

4 rental_id: serial
¢ rental_date: timestamp
< inventory_id: integer

¥ staff_id: serial
< first_name: varchar(45)
< last_name: varchar(45)

4 customer_id: serial
< store_id: smallint

% customer_id: smallint

¢ return_date: timestamp
o staff_id: smallint

© last_update: timestamp

R —— < first_name: varchar(45)

¢ last_name: varchar(45)
o email: varchar(50)
¢ address_id: smallint
© activebool: boolean

< address_id: smallint
o email: varchar(50)
¢ store_id: smallint

< active: boolean

< username: varchar(16)
¢ password: varchar(40)
< last_update: timestamp
@ picture: bytea

¢ create_date: date
< last_update: timestamp
¢ active: integer

[} public.payment

» payment_id: serial
¢ customer_id: smallint
—&|¢ staff_id: smaliint — |

o rental_id: integer & T T T T T — ————

———————

¢ amount: numeric(5,2)
% payment_date: timestamp

[MepeuncnuTte BCe BMABI TaMEPOB, UCMOMb3yeMbIX B annapaTHON YacTu kKomnbtoTepa. Jante
onucaHne PyHKLUMOHANbLHOCTU KaXaoro U3 HuX.

Kakue 13 cnegyrowmx yTBepXXaeHUn OTHOCUTESNTbHO BMHAPHOro AepeBa novcka ABnaTCs
BEPHbIMUN?

Bbibepute 0anH nnmn HECKONbKO OTBETOB:
1) Ecnu X — KNtoM y3na, a y — KoYy NeBoro NoToMKa, TO X He MOXeT ObITb 6onbLue y
2) OepeBo sBnsieTcst cbanaHCMpOBaHHbLIM
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3) CummeTpuYHbI 06X04 NO3BONSAET NOSMYYMThb KIHOYM AepeBa B Nopsiake HeybbiBaHNS
4) Ecnu n — KonmM4ecTBO BEPLUVH AepeBa, a k — MakcumarnbsHas BbicoTa aepesa, To n < 2K

5) [ins noucka anemeHTa Tpebyetca B cpegHem Bpemsi O(n)

OnuncaTb CTPYKTYPY AaHHbIX M HanucaTb (PYHKLUMIO, BbINOSHSOLLYIO YKa3aHHOE OENCTBUE.
10|[daH ABYCBA3HbIN LINKNUYECKNUN CMINCOK OENCTBUTENbHbLIX Yncen. YaanuTb ero fiokanbHble
3KCTPEMYMbI (3NIEMEHTBI, KOTOPbIE MeHbLUE nnu donbLue coceaen).

7. BapuaHT oTBeTa Ha KUM
1 PeweHne B COOTBETCTBUN C NUTEpATYpoOn K pasgenam 1-8.
2 PelleHne B COOTBETCTBMMU C NIUTEpATypou K pasgenam 1-8.
3 PeleHune B COOTBETCTBUM C NUTEpaTypo K pasgenam 1-8.
4  Pa3BepHyTbIi OTBET B COOTBETCTBUN C NUTEpaTypon k pasgeny 9.
5 PasBepHyTbIi OTBET B COOTBETCTBMM C NUTEPATYpou k pasgeny 9.

8. Kputepumn oueHku KayecTtBa NoAroToBKM NOCTynaroLwero.
MNpu coaye 3k3amMeHa O4YHO
Kaxpoe 3apaHue oueHuBaetca 6annamm ot 0 go 20 B 3aBUCUMOCTU OT CTENEeHu
NPUBNMKEHUN K NpaBUNbHOMY pe3ynbTaTy U 060CHOBAHHOCTW paccyaeHun. iTtoroeas oueHka
paBHa CyMMe Mony4deHHbIX 6annos.

Mpu coaye sKk3amMeHa ANCTAHLIMOHHO

Kaxxgoe 3apgaHve oueHMBaeTCs B 3aBMCUMOCTM OT CTeneHn NpubnmxkeHus K npaBuUiibHOMY
pe3ynbTaTy 1 060CHOBaHHOCTU pacCyXOeHUN.
3agjaHusa No mateMaTU4YeCKMM AUCLUNIIMHAM C BbIGOPOM OTBETa MMEKTCS ABYX TUMOB.

e K nepBomy Tuny OTHOCATCA 3afaHus C BbIDOPOM OOHOIO WIIM HECKOSMbKUX BapuUaHTOB
oTBeTa, NpeAHa3Ha4YeHHble A58 NPOBEepPKM MPOCTENLLNX HABbIKOB, 3HAHWUN U yMeHUA. OHK
NMetT MaKCUMarbHY oueHKy 8 6annos.

e Ko BTOpOMY TUNy OTHOCATCS 3adaHus C BbIGOPOM OOHOrO UM HECKOSIbKMX BapuaHTOB
oTBeTa, NpegHa3Ha4YeHHble AN NPOBEPKM YrnyOneHHbIX HaBbIKOB, 3HAHUN U yMeHUn. OHu
UMEIT MakcMmanbHy oueHky 12 6annos.

e OueHka oTBeTa Ha BOMNpOC C BbIGOPOM OTBETA BbICTABNAETCH aBTOMATUYECKMU.

3apgaHusa no pasgeny uHcgopmaTMka U MHPOPMALMOHHbIE TEXHONOrmnM [AOBYyX TUMOB:
Tpebyrouime BbIbOpa OTBETA HA TECTOBLIM BONPOC UMW KpaTKUA OTBET U 3afaHus C pa3BepPHYTbIM
OTBETOM.
e Ha TecTOBbLIN BOMpPOC pasgerna nogpasyMeBaeTCs MHOXECTBEHHbI OTBET, Kaxaas
YacTb KOTOPOro NPONOpPLMOHAnbHO BNUSIET HA CyMMapHbIN pe3ynbTar.
o B 3agaHuax no 6asam AaHHbIX, TPEOYOLWNX KpaTKOro oTBeTa, HeobxoauMo HanucaTb
3anpoc.
o5 6annoB cTaBUTCA 3a MpaBUNIbHOE peLleHne, B KOTOPOM MPUCYTCTBYKOT BCe
CyLLEeCTBEHHbIE MOMEHTbI.
o 3-4 6annoB CTaBUTCS 3a B LENOM NpPaBUIIbHOE peELUEeHME, B KOTOPOM HEKOTOpble
CyLEeCTBEHHbIE MOMEHTbLI OTCYTCTBYHOT.
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o 1-2 banna crtaBuTCs 3a He COBCEM MpaBUIbHOE peLleHMe, U3 KOTOPOro BUAHO, YTO

CTYAEHT NOHAN, YTO HYXHO Obino caenatb.

o 0 6annoB cTaBUTCS, €CNK CTYOEHT He MNMOHAI, B YEM 3aKr4aeTCA 3aaHne.
e B 3agaHusx no onepaunoOHHbIM CUCTEMaAM, Tpe6y+ou1,|/|x pa3BepHYTOro oTeeTa:

©)

Heobxognmo patb onucaHne W MNepeyvncnuTb HECKOSbKO MYHKTOB (KpuTepues,
noaxodos, NyTen pelleHus npobnembl, pasHOBMOHOCTEN), obpaTMB BHMMaHWE Ha
OCODEHHOCTM TOrO WNM WHOroO nogxoga W, npu HeobxogumocTn, npoBeast
CpaBHUTENbHbIN aHanNU3 pasnnyHbIX NOAXOA0B K PELLUEHNI0 NPobrembl.
MakcumanbHasa oueHKa 3a MOSIHOCTbIO M3MOXEHHbIM OTBET cocTaenseT 15 Gannos.
Mpn 3TOM OLEeHKa OennTca NPonopuUnoHanbHO KONUMYeCTBY YacTen oTBeTa. Hanpumep,
B Cry4ae, ecnum Heobxoammo 6bifio onMcaTb TpYM Noagxoda K peLleHuo 3agayu, TO
KaXKabI U3 HUX MaKCUMarnbHO MOXeT ObITb OLeHeH B 5 6annos.

Mepeuncnenune Bcex noaxonos BE3 onncaHnsa nx ocobeHHocTen MakCumMarnbHO MOXET
ObITb oueHeHO B 5 6annos. B HenonHoM oTBeTe KonNu4yectBo 6GannoB CHUMaeTcs
NpONopLMOHanbHO MakCcMMaribHOM OLEHKE 3a OaHHbIN MYHKT.

e B 3agaHmsax no 6asam AaHHbIX, Tpebyluwumx pasBepHYTOro OTBETAa, BbICTABMSKTCS
cnegyowue dannbi:

@)
@)

@)
@)

12 - npaBusibHOE peLleHue, 3anpoc NPOXOAUT U BblAaeT HYXKHble pe3yrbTaTbl

9-11 - B UeSIOM NpaBUibHOE peLleHne, 3anpoc NPOXoauUT U BblOaeT HYXHble
pe3ynbTaTtbl NOCSe He3HAYUTENbHbIX UCNpPaBeHnin

5-8 - eCTb CyLECTBEHHbIE 3fIEMEHTbI NPaBUbHOIO PELLEHMS, HO 3anpoc TpebyeT
3HaunTenbHOM fopaboTkM

1-4 - 3anpoc B UernioM HenpasWSbHbIN, HO €CTb OTAENbHbIE 3NIEMEHTbI NMPaBUITbHOIO
peLlleHns

1-3 6anna — oTBET Ha BONpPOC

O - CTyOeHT He NOoHAM, B YeM 3aKniyaeTcs 3ajaHue 1 He Hanucan OoTBeT Ha BOrnpoc.

e 3apaHus no uHdopmaTtuke, TpebyOLLMX pa3BepHYTOro OTBeTa, oueHuBarTca 4o 15
©annos, ecnu:

o

@)
@)
@)
@)

onucaHa CTPYKTYpbl AaHHbIX — 3 B6anna, onTuMmansHO peLleHue - 2 6anna, BepHO
peweHne - 10 6annos..

peLleHne B LeNIOM BEPHO, HO He yYTeHbl OTAeNbHbIEe rPaHuYHble ycnosus 7-9 6annos.
noaxon BEePHbIA, HO €CTb CYLLIECTBEHHbIE HEQOCTaTKN peanusauun 4-6 6annos.
NPUCYTCTBYIOT OTAESbHbIE 3IEMEHTLI NPaBUNbHOro pelleHns 1-3 6anna.

pelleHne HeBepHo — 0 Bannos.

e 3agjaHnss N0 OOBLEKTHO-OPUEHTUPOBAHHOMY  MpPOrpaMMMpPOBaHUIO B  BuOe
pa3BepHYTOro oTBeTa oueHuBaeTcs Ao 15 6annos:

@)
@)

BEpPHO onucaHa mogensb - 5 6annos, 3agava peweHa BepHo - 10 6annos.

3a/jaya pelleHa B LiefnloM BEPHO, NPUCYTCTBYET HEBEPHOE ONpeaesieHne unm HeBepHoe
npueegeHne Tmnos — 3-7 6annos.

3agava peLleHa B LIeNloM BEPHO, NPUCYTCTBYET HEBepHast paboTa ¢ obnacTtbto
BMOAMMOCTU — 3-7 6annos.

3ajjaya pelueHa HeBepPHO, NPUCYTCTBYET HEBEPHOE onpeaenieHne unu npuBegeHne
TUMOB, a TaKke - HeBepHas paboTta ¢ obnacTtbio BuAMMocTn - 0 6annos.

NToroeas oueHka paBHa cymme NoslydeHHbIX 6anno
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