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1. HepequL TeM IJA NOATOTOBKH K KAHIAUAATCKOMY 3K3aMEHY

OO0mast yactp

Pazzen |. OCHOBBI IpOrpaMMUpPOBaHUS

1.1 IIporpammupoBaHue Kak Hay4dHas AMCIUIUIMHA W BUJ TpodeccHoHaIbHON
NEATEIBHOCTH.

1.2 Nudopmamusa. Bunbl u cBoiictBa mHpopmanuu. MHbopmaius U JaHHBIE.
N3mepenne nundopmaiuu, Mepbl HHPOpMaIuu.

1.3 TloHATHS KOMIBIOTEPA, KOMIIBIOTEPHOM NPOrpaMMbl, MAIIWHHOW KOMAaH/IbI,
CUCTEMBbI KOMaH/J KomnbioTepa. [IpuHIuUIBI MOCTpoeHus KoMIbloTepa. [Ipuniunst ¢poH
Heiimana. [{ukn paboThl KOMIIbIOTEpA.

1.4 AnnapaTtHoe, TPOrpaMMHOE U aJTOPUTMHUYECKOE 00ECIIEUEHHE.

1.5 Tlonstue cpensl (cuctemsl) nporpammupoBanus. [lonsTue nukna pazpaboTku
nporpamMmbl Ha HekoTopoM SII. CuHTakcMdyeckue W CEMaHTUUYECKHUE OLIMOKH B
nporpaMme, OMIMOKM BpeMEHHM BblloJHEHUs. Ha3HaueHue M OCHOBHBIE (DYyHKLIUU
otTnaguuka. [loHsITHE TUPEKTUBBI KOMITHIIATOPA.

1.6 OObsiBIeHHE M HUCIOJb30BAHUE KOHCTAHT. THUNM3MPOBAaHHBIE KOHCTAHTBHI.
[Tonsitue Beipaxkenus B All. Knaccudukaius u npuopuTeT Ornepanui.

1.7 Tlonarue tuna manHbix B All, knaccudukauus, npumepsl. CTpyKTypHas u
UMEHHAas 5SKBHBAJICHTHOCTb THWIIOB JaHHBIX. lIOHSATHE COBMECTMMOCTH THIIOB,
COBMECTHMOCTH 110 IpucBanBaHuI0. [IpeoOpa3oBanue TUIIOB.

1.8 Ilonsitue omneparopa B AIl. Krnaccudukamus oneparopoB. IIpumepst
orneparopoB. IloHATHE CTPYKTypHOro IHnporpammupoBaHue. Teopema O CTPYKTypHOM
IPOrpaMMHUPOBAHUH.

1.9 Tlonstue noamnporpammsl B SAIl. Bunel mogmporpamm. Chnenudukaius
nojmnporpaMMbl. @opMmanbHble U (PaKTUYECKUE MapaMeTpbl MOANpPOrpaMMbl. BzaumHo
PEKYpCUBHBIE MOANPOrpamMmel. PazpaboTka moamporpamMm: BbIOOp BuAa (HOpMaIbHBIX
napameTpoB. MoayipHOE IPOrpaMMUPOBAHUE.

1.10 Ctpykrypa nporpammsl Ha Il BeICOKOTO YpOBHS. [IoHATHS Onpenensomero
U HCTOJB3YIOLIEr0 BXOXIEHUS HACHTUPUKATOpa, 00JacTH ACHCTBUA M BHUIUMOCTH
neknaparuu. JlokanpHbie U TII0OaNbHBIE TIepeMeHHbIe. [loHsTne modounoro »ddexra
noanporpaMmel. Pacnipenienenue namsiTé NporpaMMbl: CETMEHT JIaHHBIX, CETMEHT CTEKa,
Ky4a.

1.11 daitnoBbie TUNBI NaHHbIX. CTaHAAPTHBIC TOAMPOrPaMMBI PabOTHI C halIamu.
CcbulouHBIE TUIBI TaHHBIX U yKazaTenu. CTaTUYeCKUEe U TUHAMHYECKHE MEepPEMEHHBIE
nporpaMMmel. CTaHJapTHBIE OANPOTrpaMMbl PA0OTHI C YKa3aTeIsiMu.

1.12 bu6muoteku B All. CTpykTypa M Ha3HAUYEHUE KOMIIOHEHT OMOJIMOTEKH.

1.13 Tlonstue pexypcunm u wurepauu. CTpykTypa pekypcuu. Peanuzanus
MEXaHU3Ma peKypcuu. PEKypCHBHBIE arOPUTMBI.

1.14 Crpykrypa npanubiX. Jlormueckas u (¢u3uyeckas CTPYKTypa JIaHHBIX.
Knaccudukanus CTpykTyp JaHHBIX.




1.15 TIlocnenoBarenbHble CHHUCKU: CTEK, ouepeab, JAeK. CBs3HbIE CIMCKU:
OJIHOHAIIPABJICHHBIN CIIUCOK, ABYHAPABICHHBIN CIIUCOK, IUKINYECKUN CITUCOK.

1.16 bunapHbie nepeBbs TOUCKA.

1.17 Hpuamuner OOIL. Ilonatne o0ObeKTa, XapakTepucTUKa 00BEKTA, BUAUMOCTD
aTpuOyTOB M METO/I0B, CUHTAaKCHC. PaHHee 1 o3Hee CBS3bIBAaHUE.

Paznen |l. SI3b1ku mporpaMMUpPOBaHUSL.

2.1 [IpoGnemaTuka S3bIKOB IPOrPAMMHUPOBAHMS.

2.2 Metonp! TpaHcasauuu nporpamm. OCHOBBI METOI0B TPAHCIISILIUU IPOrPAMM.

2.3 OCHOBHBIE KOHUEILNHU S3bIKOB TPOTPAMMUPOBAHMS: IEPEMEHHBIE, KOHCTAHTHI,
THUIIbI TAHHBIX, TOAIPOrPaMMbl, OUOIUOTEKU U AP.

2.4 CnocoObl peanu3aluy JaHHBIX KOHIIEMIMA B S3bIKaX, MCIOJb3YIOIIUX
pa3MyHble  MAapagurMbl  MPOTPAMMUPOBAHUS  (MMIIEpPATUBHOE, JCKJIapaTUBHOE,
00BEKTHO-OPUEHTUPOBAHHOE, MMAPAJIIEIbHOE MPOrPaMMHUPOBAHUE U AP.).

2.5 VYkazarenu M pacnpenesieHHe MaMAaTH. Y IpaBisomue onepaTtopsl. KoMaH bl
npenpoueccopa. CtanaapTHas OuOIMOTEKa BBOAA-BBIBO/IA.

2.6 Knaccudukanuu 1 3BOJIIOLMS SI3bIKOB IPOrPaMMHUPOBAHUS BBICOKOTO YPOBHSI.
[Tapagurmel nporpamMmupoBanusi. CTaHaapTU3alUs SI36IKOB IPOrPaMMUPOBAHMSL.

2.7 Crnocobbsl  3amaHusi  cuHTakcuca. OCHOBHBIE  3JIEMEHTHI  SI3bIKOB
IPOrPaMMHUPOBAHMS  BBICOKOIO YpPOBHSA. BiusiHHE apXUTEKTypbl KOMIIBIOTEPA,
BUPTYaJIbHbIA KOMIIbIOTEP. KOMIIOHEHTBI CpeAbl MPOrpaMMHUPOBaHUs. THUIIBI SI3BIKOBBIX
IIPOLIECCOPOB.

2.8 Crpykrypa kommwisitopa (YNpOUIEHHass U pacUIMpEeHHas), OJIHO-, ABYX-,
TPEXIPOXOAHBIN KOMIUISATOP. DTalbl KOMOWISIUNA TPOTPaMMBbl: JIEKCHUYECKUN aHaJIN3,
CUHTAKCUYECKUN aHAJIN3, CECMAaHTUYECKUN aHanu3, reHepauus koja. Teopus KOHEUHBIX
aBTOMaTOB. KOHTEKCTHO-CBOOOIHbIE TPAMMATHUKH.

Paznen |11, TexHosoruu 6a3 1aHHbBIX

3.1 Ilomstus ©Oa3br manHblXx, CYDBJ[, cucrembr 6a3 ganasix. ANSI/SPARC
apxuTekTypa cucreM 0a3 gaHHbIX. CereBas apXuTEKTypa cuUcTeM 0a3 JdaHHBIX.
Crpykrypa u ¢pyaxuuu CYB/I.

3.2 Mogenb «CYIHOCTh-CBS3bY». ER-narpammel.

3.3 PensumonHass Mozenb JaHHbIX. IlepBuuHble W BHemHue kiatouu. [IpaBuna
IIEJIOCTHOCTH BHEITHUX Kimrouer. Pemsuuonnas anredpa. Tpaaurmonnsie (TEOPETHKO-
MHO>KECTBEHHBIE) Olepaluy Hajl OTHOIIEHUSIMU. CrieliuaabHbIe ONepaliy PesLUOHHOMN
anreOpsl (OrpaHUYEHUE, MPOEKIHs, €CTECTBEHHOE COEIUHEHHE, TITa-COEeINHEHUE,
JIeJICHHE).

3.4 A3pik 6a3 nanubix SQL. ITpocteie 3anpock! Ha a3bike SQL (mpoekius, BEIOOp,
pabora co 3HaueHwsimu NULL, ymopsimodeHue pe3yiabTaToB W Jp.). 3ampochl K
HECKOJbKUM oOTHomeHusaM. [lomzampocel. Omnepauuy Haja OTHOLIEHUsSMU (yIdajieHUE
KOpTexXel-1yOauKaToB, TPYyNIUPOBAHNE, arpEerHpOBaHUE U Jp.). 3alpoChl Ha BCTABKY,




yaajieHue, oOOHOBieHHWE KopTexei. Pabora ¢ mnpencraBinenusmu. HaTEepdetic
B3anmozeiicTeust SQL u 6a3oBoro s3bika mporpamMmmupoBanus. Junamuueckuid SQL.

3.5 Ilonsatue uenocTHOoCTH AaHHBIX. OrpaHWyYeHUs LEIOCTHOCTU. TpHITEpSHI.
HemenyieHHas 1 OTJIOKEHHAs! IPOBEPKA OTPAHUYECHUM LIETOCTHOCTH.

3.6 Ilonsarue GezonacHOCTH AaHHbIX. CXeMa JaHHBIX, IpaBa JAOCTYNa K JAHHBIM.
[TpuBuneruun. Pomnu.

3.7 Ilonsatue tpanzakuuu. ACID tpan3zakuuu. Ilongep:xkka TpaH3akuuid B SI3bIKE
SQL. YnpasieHne napajuieaIbHbIMU TPAH3AKLASIMH.

3.8 KyprHammsanusa tpanzakuuid. KoHTponbHble TOUukK Tpan3akuuu. lIpouenmypa
BOCCTAHOBJICHUSI 0a3bl JaHHbIX. DUKcalus paclpeeleHHbIX TpaH3akuuil. PezepBHoe
KOIIUpOBaHuE 0a3bl JAHHBIX.

3.9 IloHsATHE OOBEKTHO-OPUEHTUPOBAHHBIX U OOBEKTHO-PENSILIMOHHBIX CUCTEM 0a3
JAHHBIX.

Pazzen IV. OnepanvioHHbIe CHCTEMBI

4.1 Ha3nauenue u ¢QyHKUMH omnepanuoHHbIX cucTeM. OO030p oneparMoHHBIX
cucrteM. OCHOBHBIE TPUHIMIIBI TTOcTpoeHus OC.

4.2 ApXHUTEKTypa ONEPALMOHHBIX CHUCTEM. DBOJIOLMS ONIEPAUOHHBIX CUCTEM.

4.3 IIpouecchl ¥ MOTOKU. AJITOPUTMBI IJIAaHUPOBaHUs. B3anMoaeincTere npoueccoB
Y CHHXPOHU3ALUSL.

4.4 BbICOKOYpOBHEBbIE MEXAaHM3Mbl CHUHXpPOHHM3ALMH. B3anMHble OJOKHMPOBKU
(TYnuKm).

4.5 Opranuzanuss naMaTH KomIibioTepa. lIpocTeiiime cxemMbl ynpaBieHUs
namsThei0. BupTtyanbHasi namsTh.

4.6 Peanuzauusa ¢aiinoBoid cuctembl. CucrteMa ynpaBi€HUS BBOJIOM-BBIBOJOM.
Cetu 1 ceTeBbIE ONEPALMOHHBIE CHCTEMBI.

4.7 OcHOBHBIEC TIOHATUSI UHPOPMAITMOHHOMN 0€30MacHOCTH. 3alUTHBIE MEXaHU3MBbI
ONEPALIMOHHBIX CUCTEM.

Paznen V. O6beKTHO-OpUEHTUPOBAHHOE TPOTrPAMMHUPOBAHUE

5.1 OcHOBHBIE KOHIIETIIIHHI 00BHEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS.

5.2 O0wekThI, kinaccel. UHTEpdeiic u peanuzamus.

5.3 OOBEKTHO-OPUEHTUPOBAHHBIC CpecTBA si3bika C++.

5.4 KoOHCTpYKTOpPHI M JE€CTPYKTOpHI KiaccoB. IIpoctoe W MHOKECTBEHHOE
HacleoBaHue kiaccoB. Mepapxus kiaccoB. [Tomumopdusm. AGCTpaKkTHBIE KIACChI.

5.5 Ileperpy3ska onepanunii. CTaTHYECKME KOMIIOHEHTBI KJIACCOB.

5.6 MexaHu3M UCKIIOYUTEIbHBIX CUTYaIUH.

5.7 llabnousl. ITaTTepHbl NPOEKTUPOBAHUS.




Pazpnen VI. IlporpammHasi uHxkeHepus

6.1 OcHOBBI mporpamMmmHOil MHXkeHepur. Monenu mpoueccoB paspadotku 110.
Oco0eHHOCTH, JTOCTOMHCTBA M HEJIOCTaTKW HamOoJiee pPaCIPOCTPAHEHHBIX MOJIENeH
paspabotku [10.

6.2 [ToctaHOoBKa 3a1a4n, MPOEKTUPOBAHUE, KOJUPOBAHNUE, TECTUPOBAHUE, PA3BUTHE
u nojaepxkka I10.

6.3 Kuznennsiii mukia [10. Drtanel pazpadotku [10. Mogenu 3penoctu mpoiiecca
pa3zpabotku. Metpuku cinoxunoctu [10.

6.4 S3pik UML u yaudunumpoBanusni npomecc (UP). Onpenenenve m ananms
TpeboBanwuii k I10.

6.5 MoaenupoBanue BapuaHTOB Uconb30BaHus [10. OObEKTHO-OPUEHTUPOBAHHOE
npoektupoBanue 110. Arrecranus [10. Pazsutue I10.

6.6 Ynpasnenue mnpoexkrom I10. VYmpapienue KomMaHAOW NPOEKTa, MPOLECCHI
MPOEKTa, OpraHu3alusl KOMaHAbl M NPHUHSATHUE PEIICHUM, pachpenesieHue pojed u
OTBETCTBEHHOCTH, OTCJIC)KUBAHUE COCTOSHUSI Mpoliecca, pelieHre Ipo0aeM B KOMaH/IE.

6.7 Cpenpl 1 cpeacTBa MOAACPIKKH.

Pazznen VII. KomnbiorepHsie cetu

7.1 Ucropus kommbroTepHBIX cerel U cetn MHTepHer. CeTeBble apXUTEKTYpPHI.
Oo6uactu cereBoi 00paOOTKH TaHHBIX.

7.2 CeteBble CTaHIApPThl W OpraHu3anuu cra”aaptuzauud. CeMuypoBHEBas
stanonHas moaenb ISO u ee cpaBHenne ¢ monensio TCP/IP. KommyTtanust kaHanoB u
KOMMYTAIUsl TAaKETOB; MOTOKH U JIEUTarpaMMpl.

7.3 duznveckuii ypoBeHb (TEOPETHUECKUE OCHOBBI, Cpelia TIepeiauu, CTaHIapThl).
VYpoBeHb 3B€HA TaHHBIX (KaIpUPOBAHKE, YIIPABIIEHHUE OLIMOKaMHU, YIIPABICHUE TOTOKOM,
MPOTOKOJIBI).

7.4  MexceTeBoe  B3aUMOJEHCTBUE W MapuipyTusauus  (aJrOpUTMBI
MapuIpyTU3aluu, KOMIUIEKCUPOBaHUE CETEM, yIpaBIeHUE MEPErpy3Koi).

7.5 OcHoBbl Kpunrorpaguu; aaropuTMbl CHMMETPUYHOTO IIM(PPOBAHUS.
AnroputMbl UEQPOBaHUS C OTKPBITBIM KIt0UOM. [IpoTOKosbl ayTeHTU(HKALUU;
3JIEKTPOHHAS LU(POBAsI MOAMHKCH.

7.5 3HaKOMCTBO C COBpEMEHHbIMM MapuipyrtuzaTopamu. Beenenne B OC IOS.
Hauanenasa HacTpoiika mapuipytusaropa. HacTpoika cTaTUU4ECKOM M JUHAMHUYECKOU
MapupyTusauuu. Hactporika cCiucKOB KOHTPOJIS JOCTYMA.

Paznen VIII. KomnbroTepras rpaduka

8.1 OcHOBBI YenoBeko-MamMHHOTO B3aumozaeicteus (HCI)

8.2 Ilpunuumnsl pa3paboTku yao0HBIX moiab3oBaTenbckux HCI. Kpurepuu u
MPOBEPKA JIETKOCTH UCTOJIb30BAHHSI.

8.3 OCHOBHBIE METOJIbI KOMITBIOTEPHOU IpaduKH.

8.4 IlIBeToBocHpHsATHE, B3aUMOCBS3b IIBETOB, ILIBETOBbIE NaIUTphl. l[BEeTOBBIE
mozenu u cucteMsl (RGB, HSB, CMYK).




8.5 I'padpuueckue CUCTEMBI.
8.6 [lonsiTHE pacTpoBOil U BEKTOPHOU TpaduKu.
8.7 lnTepakTuBHAs KOMITbIOTEpHAs rpaduka.

Pazzen |X. MndbopMaloHHbBIE TEXHOJIOTUU U KOMIBIOTEPHBIC HAYKH

9.1 Ilpunstue pemenuid. OOmas npodiema pemieHus. DyHKUMS MOTEPb.
bailecoBCKMM W MUHHMMAakCHBIA IOAXOABI. MeTox MociIenoBaTeNbHOrO IMPUHITHS
pemienusi. llpunstue pemenuit. OOmas mnpoOiema pemieHus. DYyHKIUS TOTEPb.
batiecoBCKkH1 1 MUHUMAKCHBIHN ITOIXOIBI.

9.2 VccnenoBanue onepanuii U 3aJaui UCKYCCTBEHHOI'O MHTEIJIEKTA. DKCIEPTU3BI
U HepopMaJbHbIE MpolEeaypbl. ABTOMaTH3allMsi NPOEKTHpoBaHUA. VIckyccTBeHHbIN
uHTeNeKT. Pacno3HaBanue o0pa3os.

9.3 Yucnennsle MeToabl. MHTepmosuus ¥ anmpokcumaius (PyHKIIMOHAIBHBIX
3aBucuMocTeil. YUucneHHoe auddepeHIUpoBaHNEe W HWHTErpupoBaHue. YuclieHHbIE
METO/bl TIOMCKA JKCTPEMyMa. BbIYUCIHTENbHBIE METOJbl JIMHEHHON aireOpsbl.
YucneHHble METO/Ibl pelIeHUs: CUCTeM U depeHINaTbHBIX YPaBHEHUH.

9.4 Teopus rpados. Ilonck B riyOMHy W IIHPUHY, 33Ja4¥ O KpaT4yaWIIuX MYTAX,
MaKCHUMAJIbHBIX TOTOKaX.

9.5 BbluncnuTenbHbId SKCIEPUMEHT. [IpUHIMIBI MPOBEICHHS BBIYUCIUTEIBLHOTO
’KCIIepuMeHTa. Moienp, alirOpuT™, porpamMmma.

9.6 Anropurmuyeckue s3blku. IIpencraBiieHHEe O s3bIKaX MPOrPaMMHUPOBAHUS
BBICOKOT'O YpOBHs. [1akeTbl MPUKIaAHBIX IPOTPAMM.

9.7 Teopus anroputmoB. IlocTpoeHne u aHanu3 anropuTmMoB, Mojaenu
BBIYUCJICHUW, AJNTOPUTMBI U HX CIOXHOCTH, DopManbHblE S3bIKM U TPaMMATHUKU
(xknaccudukarusi). Kmaccet P u NP. NP-momnota u  cBogumocth. CriocoObl
nokasarenscrBa NP-momHOTeL. [Ipumepsr NP-monHbeix 3amgady, Metoabl moCTpoeHUs
3O PEKTUBHBIX aJITOPUTMOB: PEKypCHs, pa3leisii W BIACTBYH, OajlaHCHUPOBKA,
JMHAMUYECKOe MporpaMMmupoBanue, JKaaHble anroputmbl. [I[pUMEHUMOCTH MKagHBIX
JITOPUTMOB.

CrnennajnbHas 4acTh

1. Aneopummul u ananuz cioxcHocmu

OnpeneneHue U OCHOBHBIE CBOMCTBA aJICOPUTMA, BJIEMEHTAPHBIE CTPYKTYpPHBIE
cXeMbl anropuTMoB.IToHsATHE U BUIBI CIOKHOCTH aaropuTMoB. O-, 0-, ®- U O-HOoTaUK
ACUMIITOTUYECKAX OLEHOK CJOXHOCTH. PEeKyppeHTHbIE COOTHOUIEHUSI OLIEHKHU
3¢ (HEKTUBHOCTH aNTOPUTMOB U aHAIIN3 PEKYPCUBHBIX anTOpUTMOB. Kitacchl Cl105)KHOCTH
3amad. Ctpareruu pazpabotrku anroputmoB. [lomubiii mepedop. Meton «pazgensit u
BIACTBYI» (nexommosunius). «XKamnaeie» anroputmsel. [lepebop ¢ Bo3BpaTaMu: MOJIHBIN
nepedop, anbha-6eTa oTceyeHnue, METO] BETBEH U rpaHull. MeToj nmorcka J0KajabHOTO
onTUMyMa. AJITOPUTM NMUPAMUJIATIBHOW COPTUPOBKU. AJITOPUTMBI TOMCKA KpaT4alInx
nyTel Ha rpadax: anroputmsel [eiikctpsl u @noina. AnroputMmsl [lpuma u Kpyckana



MNOCTPOCHHUA MHHUMAJIBHOTO ITOKPBIBAIOIICTIO ACPCBA. MeTOI[OJ'IOFI/I}I pa3pa60TKH 141
OILICHKM IapaJUICIIbHBIX aJITOPUTMOB.

2. CneyuanvHule enagbl Mamemamuxu

OKCTpeMaJIbHbIE 3aJaud. BeIMykJbld aHamu3. OKCTpEMaJbHBIE 3aJayd B
€BKJINJIOBBIX IPOCTPAHCTBAX. BBINyKible 3a7aud HAa MHUHUMYM. MaremaTH4ecKoe
IIPOTPaMMHUPOBAHUE, JMHEWHOE NPOrPaMMHUPOBAHME, BBIITYKIOE MPOIPAMMHUPOBAHUE.
3amaun Ha MHUHMMAakc. OCHOBBI BapHallMOHHOI'O HMCUYUCIEHUA. 3aJadyd ONTHUMAaIbHOTO
yopasieHus. [IpuHnun makcnmyma. [IpuHIMIT TMHaMUYECKOro HpOrpaMMHUPOBAHMS.
Teopusa BeposTHOCTEM. MaremaTtnueckas CTaTUCTHKA. AKCHOMAaTHKa TEOPUU
BEepOsITHOCTEW. BeposATHOCTB, ycinoBHas BeposTHOCTh. HesaBucumocts. CirydaiiHbie
BEJINYMHBI. JJEMEHTBl KOPPEIILMOHHOW TEOpUH. TO4YeyHOE W HWHTEPBAIBHOE
OLICHMBAHUE [TAPaMETPOB PACIIPEAEIICHHS. DJIEMEHTHI TEOPUU TPOBEPKHU CTATUCTUUECKUX
TUIIOTE3. DJIEMEHTBl MHOTOMEPHOTO CTATHCTHUYECKOro aHanu3a. OCHOBHBIE NOHATHSA
TEOPHUH CTATUCTUYECKUX pelieHuid. CTaTucTuueckoe (MMUTAMOHHOE) MOEIIMPOBAHUE.

3. Mamemamuueckue ocHO8bl 3awumsl uUHGoOpmMayuu U UHPOPMAYUOHHOU
bezonacnocmu

OcHoBHBbIE MOHSATHUS uHMOPMAITMOHHOU 0€30I1aCHOCTH. [TonsiTne
KOH(HICHIIMAIBHOCTH,  UEJIOCTHOCTH,  JAOCTynHOcTH  uHpopmanuu.  Mojenu
oe3omacHoctu. I[lonsatue wmHopManmonHoi Oe3omacHOCTH. ['apanTHm obecrieueHUs
ypoBHs HH(OpMalMOHHOU Oe3onacHocTh. KoMmbioTepHbie aTaku. [loHsTHE YA3BUMOCTH
U yrpo3sl B wuHboOpManMoHHOW Oe3omacHocTd. KoawpoBaHue Kak HMHCTPYMEHT
6e3omnacHoil paboTel ¢ uHpopmanuei. Jluneitnsie Koapl. Haxoxenue u ucnpapiieHue
omuOoK. M3BecTHbIE U MomyJsipHbIe Ko/ibl. OCHOBHBIE TOHSATHUS U 3a/1a4M KpUNTorpaduu.
Crangapt mmdposanus DES. Kpuntocucrema RSA. Kpunrtorpadgudeckrue mpoTOKOJIbI.
OnektponHble nudpossie noanucu (ILUIT). Kpunrorpaduueckue cpeacrBa U METObI
3alllMThl JaHHBIX HporpaMMmHoro obecnedyenus. KommerotepHas cucrema (KC),
uHdopmarus, TOCTYI, 3alMIIEHHOCTh, Oe3omacHocTh. [lonuTHka ©6€30macHOCTH.
®dopmanuzanus. OnpeaeseHnus UCTOYHUKA, TOTOKAa MH(pOpMauu, 10CTyNa, JerajlbHbIX
Y HECAHKIIMOHUPOBAHHBIX MTOTOKOB, MPABUII JOCTYTA.

4. HA3viku pazmemxu

[Tonsarue si3p1ka pa3sMeTKH JTaHHbIX. OCHOBHBIE 3JIEMEHTHI SI3bIKa pa3MeTKU. Bubl
pa3meTku Ha mpumepe si3bika pazmetku HTML. Cuntakcuc sizbika XML. Cnenudukanms
tuna gokymenta (DTD). Hasuramus mo XML-gokymenty. S3bik XPath: Bums y3ios,
BeIpakeHust XPath, mpumeps! ucnons3zoBanus. [IpeoOpazoBanne u Busyanuzarus XML-
nokyMeHTa. SI3pik XSL: OCHOBHBIC MOHSTHS, IIA0JIOHBI, 00pabOTKa MHOXKECTBEHHBIX
AJIEMEHTOB, 1e(OJITHBIC TTpaBuia, 00paboTKa aTpuOyTOB, BRIYUCICHHS ¢ TOMOIIBI0 XSL.
CeszpiBanne XML-anemenToB: s3piku XLink, XPointer. SI3biku onucaHus BEKTOPHOU
rpaduku Ha npumepe s3bika SVG.



5. Pacnpeoenennvle 06vbeKkmuble mexHoI02Ul

OCHOBBI  pacHpeNeNICHHBIX  BBIUMCIMUTENIBHBIX  cuUcTeM. [IpomexyTouHoe
nporpaMmmHoe  obecnedenue.  Knaccudukamms ~ PBC.  Hctopus  pasButus
pacrpe/ie]ICHHbIX BBIUMCICHUN. YPOBHU U THUIBI KIUEHT-CEPBEPHBIX MPHUIIOKECHUI.
OcHoBuble ctranaaptel XML BeO-cepBucoB. Konmenmus REST. KommoneHTHble
pacrnpenenenubie BeraucauTenbHble cucTteMbl. Konnenmus COA. TexHosoruu BeO-
cepBUCOB. [IpUHIUIIBI U TEXHOJIOTUU MOCTPOEHUSI OJHOPAHTOBBIX BBIYMCIUTEIIBHBIX
cucteM. Apxutektypa u crangaptsl ['pua. Cuctemsl ['pua-BeIlUMCIECHUN. APXUTEKTYpa
00JaYHBIX MPUIIoKeHUH. CUCTEMBI 00JIAYHBIX BEIYUCIICHHM.

6. llapannenvHoe u pacnpedeneHnoe npocpammuposarue

Knaccudukanusa apxuTekTyp MHOrompoueccopHbix miatdopm. Krnaccudukarms
®nunHa: kiaaccel SISD, SIMD, MISD, MIMD. OcHoBHBIE KJIaCChl MHOTOITPOIIECCOPHBIX
cuctrem: SMP, NUMA, MPP, knacreprl. Texnomorus nporpammupoBanuss OpenMP.
Mopens mnporpamMMupoBaHusi B 00mwed mnaMmiITH. Mogenb  «IyJbCHPYIOLIET0»
napaienuzmMa FORK-JOIN. Ilepemennnie okpyxkenuss OpenMP. Yactable u oOiue
IIEPEMEHHBIE. HupexktuBel  OpenMP. Oynkunn ~ OpenMP. Texnonorus
nporpammupoBanust MP1. Mogens nepenayuun cooOuieHuit B CHCTEMax ¢ pacipeeieHHON
naMmsaTei0. Pexxumbl 3amycka mapamiensHeix nporpamm SPMD u MPMD. Cranpapr
Message Passing Interface (MPI). OcuoBHbie monsTus U ¢pyakimu MPI (kommyHUKaTOP,
mpoliecc, paHr mporecca, coodmenne u np.). Omneparuu «TOYKa-TOYKa», PEKUMBbI
npuemMa 1 oTnpaBku coobuiennil. KomektuBHble onepanuu. Pacimpenus ctanaapra B
Bepcuu MPI-2. Texnonorus pa3paboTKu mapauieabHbIX adropuTMOB. OCHOBHBIE JTaIlbI:
JIEKOMIIO3MIIMS, BblAEIEHHE WH(GOPMALMOHHBIX 3aBUCUMOCTEH, MacliTaOUpoBaHUE
noja3ajad, pacmpeneieHue Mnoa3agad  Ha  BblyMcautenud. CnocoObl  OLIEHKH
(b ()EKTUBHOCTH MapauIeNIbHBIX aJTOPUTMOB: YCKopeHue, 3(PGeKTHBHOCTh. 3aKOH
Awmpana. 3akon I'ycradcona-bapcuca.

7. Memoowl mamemamuuecko2o MoOeIuUposaHus

OCHOBHBIC MPUHIUNBI MAaTEMAaTHYECKOrO MOJICIUPOBAHUS. Y HUBEPCAIBHOCTD
MaTEMaTUYECKUX Mozeer. MeTo bl MOCTPOCHU MATEMATUYECKUX MOJEJIEH Ha OCHOBE
GyHIaMEHTAIBHBIX 3aKOHOB TPUPOJbI. BapuanvoHHBIE MPUHLMIBI TOCTPOCHUS
MaTeMaTHUYECKHX Mojejieii. MeToabl HCCIeJOBaHUS MAaTEeMaTHYEeCKUX MOJICICH.
YcronunBocTh. [IpoBepka ageKBaTHOCTH MaTEMAaTUYECKUX MOJelie. MaTtemMaThudecKkue
MOJICJIM B HAYYHBIX HCCJIEAOBaHMUSAX. MaTreMaTH4yeCcKUe MOJEId B CTAaTUCTUYECKOU
MEXaHHKEe, DKOHOMHKE, OHOJIOTHH. MeToapl MaTeMaTHYEeCKOTO MOJCIUPOBAHUS
M3MEPUTEIILHO-BBIYMCIUTEIBHBIX CUCTEM. [IpoBepKka aleKBaATHOCTH MOJICII U3MEPEHUS
Y aJICKBaTHOCTHU PE3yJIbTATOB PEAYKIIHUH.



2. Bonpocsl U1l MOATOTOBKH K ¢laye KAHAMIATCKOr0 3K3aMeHAa ¢ y4eTOM OTPAaC/Iu
HAYKH

9K33M€H3HI/IOHHBI€ BOITPOCHI K Pa3jaciay 1:

1. IlporpamMmMupoBaHue Kak Hay4yHas JMCUUILIMHA W BUJ NPO(PECCHOHATBHON
NEATEIbHOCTH.

2. Undopmamus. Buapl u cBoiictBa uHbpopMmanuu. MHpopmamus u JgaHHBIE.
W3mepenune nadopmanyu, Mepbl HHPOPMAIUH.

3. IloHsATHA KOMIBIOTEpPA, KOMIIBIOTEPHOM NPOrpaMMbl, MAIIMHHOW KOMAaHJBI,
CHCTEMbI KOMaH]] KoMIibtoTepa. [IpuHnumel mocrpoenus kommnbioTepa. [IpuHiuns! Gpon
Heiimana. [{uki paGoThel KOMITbIOTEpA.

4. AnnapatHoe, NpOrpaMMHOE U aITOPUTMHYECKOE 00ECIIEUEHHE.

5. Ilonstue cpenpl (cucreMel) nporpammupoBanus. [loHdaTne nukia pazpadOTKu
nporpaMMbel Ha HekoTopoM SII. CuHTakCcMYecKHMEe M CEMAaHTUYECKUE OIIMOKU B
nporpaMme, OLIMOKM BpPEMEHU BBINOJHEHUA. Ha3HaueHwe M OCHOBHBIE (DYHKIIMHU
otTnaguuka. [loHsTHE TUPEKTUBBI KOMITWIIATOPA.

6. OObsiBIEHHWE U MCHOJIb30BAHUE KOHCTAaHT. THUMU3UPOBAHHBIE KOHCTAHTBHI.
[Tonsarue Beipakenus B All. Knaccudukaiuys v npuopuTeT onepaiuu.

7. Tlonarue tuna manHeix B SII, kmaccudukanus, npumepsl. CTpyKTypHas H
MMEHHAas 5SKBHUBAJICHTHOCTb THWIIOB JaHHbIX. |IOHSATHME COBMECTMMOCTH THIIOB,
COBMECTUMOCTH MO MpUcBauBanuio. [IpeodpazoBanue TUIIOB.

8. Ilonsitue oneparopa B AIl. Knaccuduxkanus oneparopos. [Ipumepsr onepatopos.
[lonsiTuE  CTPYKTYpHOrO  HOporpaMMupoBaHue. Teopema 0  CTPYKTYpHOM
IPOrpaMMHUPOBAHMH.

9. llonstne mnoanporpamMmbl B AIl. Buael nogmporpamm. Cnenudukarus
noanporpaMmmel. dopmasibHble U PaKTUYECKHUE MapamMeTpbl NOANporpaMmsel. BzaumHo
pEKypCHUBHBIE MOAIporpamMmbl. Pa3paboTka moamporpaMm: BeIOOp BHlia (HOpMaTbHBIX
napaMeTpoB. MoayJIbHOE IPOTPaMMHUPOBAHUE.

10. CtpykTypa nporpammel Ha fAI1 Beicokoro ypoBHs. [loHsATHS onpenensoniero u
UCIOJIB3YIOIIET0 BXOXKICHHUS UACHTU(UKATOpa, 00JacTH JEHCTBUS W BHJIMMOCTU
nexyapaiuu. JlokanpHbele U rioOanbHble iepemMeHHbie. [lonstue modounoro sddexra
noanporpaMMel. Pacnpenenenue naMmsaTi NporpaMMbl: CECTMEHT JTAaHHBIX, CETMEHT CTEKa,
Kyya.

11. daiinoBsie TUIBI AaHHBIX. CTaHAAPTHBIE MOAMPOTrPaMMBbI PabOTHI C (ailiamu.
Ccbul0uHBIE TUIBI TaHHBIX M yKa3aTead. CTaTU4eCKUE U TMHAMHYECKHE MEPEMEHHBIE
nporpammbl. CTaHAApTHBIE MOAIPOrPAMMBI PA0OTHI C YKa3aTEIsIMU.

12. bubnuoreku B All. CTpykTypa 1 Ha3HaU€HHUE KOMIIOHEHT OUOIMOTEKH.

13. Ilonsitue pexypcuu u urepaunu. CTpyKkTypa pekypcuu. Peanuzamnus mexanusma
pekypcuu. PexypcrBHBIE alITOPUTMBI.

14. Crpykrypa panabix. Jlormueckas u ¢Qusmueckas CTpyKTypa JaHHBIX.
Knaccudukanus CTpykTyp JaHHBIX.



15. TlocnepgoBaTenbHbIE CHOUCKU: CTEK, o4epenp, JAeK. CBA3HbIE CIHCKU:
OJIHOHAITPABJICHHBIN CIIMCOK, JIBYHAITPABJICHHBIA CIIUCOK, [IUKJIIMYECKUMN CITACOK.

16. bunapHbie 1epeBbs TOUCKA.

17. Hpunuunet OOIL. IloHsATHe 00BEKTa, XapaKTEPUCTHKA OOBEKTa, BUIUMOCTh
aTpuOyTOB U METOJIOB, CHHTaKCUC. PaHHee u no3Hee CBSA3bIBAHMUE.

OK3aMEHAIMOHHBIE BONPOCHI K pa3jieny 2:

1. IIpoOnemMaTuka s3bIKOB IPOrPAMMHUPOBAHHS.

2. Meroap! Tpa"cisiuy mporpaMM. OCHOBBI METOJIOB TPAHCIISILUN ITPOTPaAMM.

3. OCHOBHBIE KOHLEILNN A3BIKOB IIPOrPAMMHUPOBAHMS: IIEPEMEHHBIC, KOHCTAHTHI,
THUIIbI JAHHBIX, TOAIPOrPAMMbI, OMOINOTEKU U AP.

4. Crioco0bl peasin3aliy JaHHBIX KOHIENIHUH B S3bIKaX, UCIIOIb3YIOIINUX PA3IUYHbIE
napajurMbl  NPOrpaMMHpPOBaHUA  (MMIIEPATUBHOE, JIEKJIAPAaTUBHOE, OOBEKTHO-
OPUEHTUPOBAHHOE, MTAPAJUIEIBHOE IPOTPAMMHUPOBAHUE U JIP.).

5. Ykasarenu M paclpefesneHue NaMsaTh. YIpaBisolue ornepaTopbl. KoMaHsl
npenpoiieccopa. CtangapTHas OMOIMOTEKa BBOAa-BbIBOIA.

6. Knaccuduxanuu u 3BOJIOLUS S3bIKOB MPOTPAMMUPOBAHMS BHICOKOTO YpPOBHSI.
[Tapaaurmel nporpaMmupoBanus. CTaHAAPTU3ALMS S3bIKOB IPOrPAMMHUPOBAHUS.

7. CnoocoOnl  3amanusa  cuHTakcuca. OCHOBHBIE — DJIEMEHTHI  SA3BIKOB
IIPOTPAMMHUPOBAHUS  BBICOKOI'O YpPOBHS. BiMsHME apXUTEKTypbl KOMIIBIOTEpA,
BUPTYaJIbHBIA KOMIIbIOTEp. KOMIIOHEHTHI Cpesibl MPOrpaMMHUPOBaHUA. THUIIBI SA3BIKOBBIX
IIPOLIECCOPOB.

8. Ctpykrypa KommuidTropa (YNpoOIIeHHAass W pacUIMpeHHas), OJIHO-, IBYX-,
TPEXMPOXOAHBIA KOMITUJISATOP. DTalbl KOMIIWIALMHA TPOTrPaAMMBbI: JIEKCUUYECKUI aHau3,
CUHTAKCUYECKUM aHAJIN3, CEMAaHTUYECKUM aHaiIu3, reHepauus Koja. Teopus KOHEUHbIX
aBTOMaTOB. KOHTEKCTHO-CBOOOAHBIE TPAMMATHKH.

DK3aMEHALMOHHBIE BOMPOCHI K pa3eny 3:

1 Tlomstmss Oasel panHbiX, CYBJ, cucremsr 06a3 panablX. ANSI/SPARC
apXUTEeKTypa cucteM ©0a3 naHHbIXx. CeTeBas apXUTEKTypa cuUCTeM 0a3 JaHHBIX.
Crpykrypa u ¢pyuxuuu CYB/I.

2. Mopenb «CynHOCTb-CBA3b». ER-auarpaMmmsi.

3. PendiumonHas Mojenb AaHHbIX. [lepBuuHble w1 BHemHue kiouu. [IpaBuia
IIEJIOCTHOCTH BHEITHUX Kimrouer. Pemsuuonnas anredpa. Tpaaurmonnsie (TE€OpETHUKO-
MHO>KECTBEHHBIE) ONlepaliy Hajl OTHOIIEHUAMH. CrielhaibHbIE OTepaIluH PEISIMOHHON
anreOppl  (OrpaHUYEHUE, MPOCKIUSA, ECTECTBEHHOE COCIUHECHHE, TITAa-COCTUHEHUE,
JIeJICHHE).

4. S3wik 6a3 manaeix SQL. IIpocteie 3anpockl Ha s3bike SQL (mpoekius, BHIOOD,
pabora co 3Hauenwsimu NULL, ymopsimodeHue pe3yabTaTOB M JIp.). 3ampochl K
HECKOJbKUM oOTHomeHusaM. [lomzampocel. Omnepanuu Haja OTHOLIEHUsSMU (yJajieHUE
KOPTEeXe-TyOIuKaToB, TPyNIUPOBAHNE, arpETUPOBAHUE U Jp.). 3alpoChl HA BCTABKY,




yaajieHue, oOHOBIeHHWE KopTexen. Pabora ¢ mnpencraBnenusmu. HMuTepdeiic
B3aumozeiicTeust SQL u 6a3oBoro s3bika mporpamMmmupoBanus. Junamuueckuid SQL.

5. Ilonsarme wnenocrHoctd pAaHHBIX. OrpaHWyYeHUsT LEIOCTHOCTU. Tpurrepsl.
HemenyieHHas 1 OTJIOKEHHAs! IPOBEPKA OTPAHUYECHUM LIETOCTHOCTH.

6. Ilonstue Ge3zomacHOCTH JaHHBIX. CXeMa JaHHBIX, [IpaBa JOCTYNa K JaHHBIM.
[TpuBuneruun. Pomnu.

7. lonstue Tpanzakuuu. ACID tpanzakuuu. Ilonnep:kka TpaH3akIuil B S3bIKE
SQL. YnpasieHne napajuieaIbHbIMU TPAH3AKLASIMH.

8. Kypnammsanusa tpanszakuuid. KoHTposibHbIE TOUKM TpaH3akuuu. [Iponenypa
BOCCTAHOBJICHUSI 0a3bl JaHHbIX. DUKcalus paclpeliesIiCHHbIX TpaH3akuuil. PezepBHOe
KOIIUpOBaHuE 0a3bl JAHHBIX.

9. IlonsiTie 00BEKTHO-OPHUEHTHUPOBAHHBIX U OOBEKTHO-PEISIMOHHBIX CUCTEM 0a3
JAHHBIX.

OK3aMEHAIMOHHBIE BONPOCHI K paszjieny 4:

1. Haznauenue u GyHKIMU onepaniuoHHbIX cucteM. O030p OnepaluoOHHBIX CUCTEM.
OcHoBuble npuHLHIBI mocTpoeHus OC.

2. ApxuTeKTypa ONepalMOHHBIX CUCTEM. DBOJIIOLHS ONEPALMOHHBIX CUCTEM.

3. IIpoueccel 1 MOTOKU. AJITOPUTMBI IIJIaHUPOBaHUs. B3anmoaercTBrue npoueccos
Y CUHXPOHU3ALIUS.

4. BBICOKOYpPOBHEBbIE MEXAHHM3Mbl CHHXPOHM3alMU. B3auMmHble OJOKHPOBKHU
(TymuKm).

5. Opranunsanusa namsatu Komnerotepa. [Ipocreiimme cxemsl yrpaBiIeHHs NaMATHIO.
BupryanbHas naMATh.

6. Peanmuzanus daiinoBoii cuctembl. CucreMa ynpaBiieHHs] BBOAOM-BBIBOJIOM. CeTu
Y CETEBBIE OIEPALOHHBIE CUCTEMBI.

7. OcHOBHBIE MOHATUS MUH(DOPMALIMOHHOW 0€30MacHOCTU. 3alllUTHBIE MEXAHU3MbI
ONEPALIMOHHBIX CUCTEM.

DK3aMEeHAIIMOHHBIE BOIIPOCHKI K pa3aeiay S:

1. OcHOBHBIE KOHIIEMIUN 00BEKTHO-OPUEHTUPOBAHHOTO TPOTPAMMHUPOBAHHSI.

2. O6bexThI, K1acchl. aTepdeiic u peanuzanus.

3. O0BEKTHO-OPUEHTUPOBAHHbBIE CpeICTBa si3bika C++.

4. KoHCTpyKTOpbl U JAECTPYKTOpHI KjiaccoB. IIpoctroe ©u MHOXKECTBEHHOE
HacleoBaHue kiaccoB. Mepapxus kiaccoB. [Tomumopdusm. AGCTpaKkTHBIE KIACCHhI.

5. Ileperpy3ka onepanuii. CTaTnuecKkue KOMIOHEHTHI KJIACCOB.

6. MexaHu3M HCKITIOUUTEIIbHBIX CUTYaAIlUM.

7. llIaGnonsl. ITaTTepHBI TPOESKTUPOBAHUS.



DK3aMEHAIIMOHHbBIE BOIIPOCHI K pazjieny 6:

1. OcHOBBI mHporpamMmHON HHXeHepun. Mogenu nponeccoB pazpadotku I10.
Oco0eHHOCTH, JTOCTOMHCTBA M HEJIOCTaTKW HamOoJiee pPACIPOCTPAHEHHBIX MOJENeH
paspabotku I10.

2. ITocTaHoBKa 337241, NPOEKTUPOBAHUE, KOJIUPOBAHUE, TECTUPOBAHUE, PA3BUTHE U
noanepxka I10.

3. Kusznennsiii nukn [1O. Draner pazpadorku 110. Moaenu 3penoctu mpoiiecca
pa3pabotku. Metpuku cinoxxkaoctu I10.

4. S3pik UML u ynuduuupoBanusiii npouecc (UP). Onpenenenue u aHanu3
TpeboBanwuii k I10.

5. MonenupoBanue BapuaHToOB ucmoyib3oBaHus [10. OObEKTHO-OPUEHTUPOBAHHOE
npoektupoBanue 110. Arrecranus [10. Pazsutue I10.

6. Ympasinenue npoekroMm I[1O. VYmnpapieHue KOMaHIOW NPOEKTA, ITPOLECCHI
MPOEKTA, OpPraHU3alMsl KOMaHAbl W NPHUHSATHUE PEIICHHM, paclpenesieHHe poJed u
OTBETCTBEHHOCTH, OTCJICKUBAHUE COCTOSIHUS ITPOLiecca, pEIIeHHe Npo0JieM B KOMaHIE.

7. Cpenpl U cpeACcTBa MOIIEPIKKY.

OK3aMEHAIMOHHBIE BONPOCHI K pa3jieny 7:

1. WUcropus kommbroTepHBIX ceTe M cetn MHTepHer. CeTeBble apXUTEKTYpBI.
Ob6uactu cereBoi 00paOOTKM TaHHBIX.

2. CereBble CTaHAAPTHl W OpraHu3alvu craaaptusauud. CeMHuypOBHEBas
stanonHas moaenb ISO u ee cpaBHenne ¢ monensio TCP/IP. KommyTtanus kaHanoB u
KOMMYTAalMs [TAKETOB; IOTOKU U AeUTarpaMMsl.

3. ®usnyeckuil ypoBeHb (TEOPETUUECKHE OCHOBBI, CpeAa Nepenayvu, CTaHIapThl).
VYpoBeHb 3B€Ha TaHHBIX (KaJIpUpOBaHUE, YIIPABICHUE OIIMOKAaMU, YIIPABIECHUE TOTOKOM,
MIPOTOKOJIBI).

4. MexcereBoe B3aMMOICUCTBUE U MAPUIPYTU3ALIMS (aJITOPUTMBI MAPIIPYTU3ALIMH,
KOMIIJIEKCUPOBAHUE CETEH, YIIPABIEHUE NIEPETPY3KOM).

5. OCHOBBI KpUNITOrpAPUH; ANTOPUTMBI CAMMETPUYHOTO MU (PPOBaHUS. AJITOPUTMBI
mUGpOBaHUS C OTKPBITBIM KJIItOYOM. IIpoTokoisibl ayTeHTHUPUKALUM; SIEKTPOHHAS
1udpoBast MOAMUCH.

6. 3HaKOMCTBO C COBpe€MEHHbIMM MapuipyTtuzatopamu. Beemenue B OC IOS.
Hauvanbnas nHacTpoika mapupyrusaropa. HacTpoiika crathueckod W JUHAMUYECKOU
MapupyTusauuu. Hactporika CiMCKOB KOHTPOJISL JOCTYIIA.

DK3aMEHAIIMOHHBIE BOMPOCHI K pa3jieny &:
1. OcHoBsl uenoBeko-mamuHHoro B3anmoeicteus (HCI)
2. Ilpunmuner pa3paboTku ynoOHbIX mnojs3oBaTenbckux HCI. Kpurepuu wu
MpOBEpKa JIETKOCTU UCIOJIb30BaHUS.
3. OcHOBHBIE METOIbI KOMIIBIOTEPHOMN TPapUKH.




4. lIBeToBOCHpPUATHE, B3aUMOCBS3b LIBETOB, LIBETOBBIC NANUTPLI. LIBeTOBBIE MOAEIN
u cucteMsbl (RGB, HSB, CMYK).

5. I'padrueckue CUCTEMBI.

6. [lonstue pacTpoBoii U BEKTOPHOI rpauKy.

7. NHTepakTUBHAs KOMIIbIOTEpHasl rpaduka.

3K33M€H3HI/IOHHBI€ BOITPOCHI K Pa3jaciay 9:

1. Ilpunstue pemenud. OOmas npodrema pemeHus. DyHKOUS TOTEPE.
balieCOBCKMM M MHHHUMAaKCHBIM MOAXOAbL. MeTon mOCIen0oBaTeIbHOIO MPUHATUSA
pemenusi. llpunstue pemenuit. OOmas mnpoOiema pemieHus. DyHKIUS TOTEPb.
batiecoBCKU 1 MUHUMAaKCHBIHN ITOIXOIbI.

2. UccnenoBanue onepauuil M 3aja4d HCKYCCTBEHHOTO MHTEIUIEKTA. DKCIIEPTU3bI U
HepopMasibHbIE TMPOLEAYphl. ABTOMaTH3alMsl MPOCKTUPOBaHUSA. VICKyCCTBEHHBIN
UHTEIJIEKT. Pacio3HaBanue o0pa3os.

3. Yucnenusle MeTonpl. VHTEpnomsiuus W anmnpokcUManusi (QyHKIHOHAIbHBIX
3aBucuMocTeil. YUucneHHoe nuddepeHuUpoBaHEe W HWHTErpUpoBaHue. YMCIIEHHbIE
METOJbl TOMCKAa JKCTpeMyMa. BpluucnurenbHble METOAbl JIMHEHHOM —anreOpsl.
YucrieHHbIE METO/IbI peleHus: cucTteM JuddepeHInanbHbIX YpaBHEHUM.

4. Teopus rpados. [louck B rmyOMHY M IIUPHUHY, 33Ja4M O KpaT4yallluX IMyTsX,
MaKCUMaJIbHBIX IIOTOKAX.

5. BpraucnuTenbHBIN 3KCIIEpUMEHT. [I[pUHIMIBI TPOBENEHUS] BBIYUCIUTEIBHOIO
JKcrIepuMenTa. Mojens, alropuTM, mporpaMmma.

6. Anroputmuueckue s3bIkd. [IpencraBiieHne O s3bIKaX NPOrpaMMHUPOBAHMS
BBICOKOT'O YpOBHs. [[akeTsl MPUKIIaIHBIX IPOrpamMM.

7. Teopus anroputmoB. [locTpoenue u ananus anroputMoB, MoJiesid BBIYUCIIEHUM,
ANTOPUTMBI U HUX CI0KHOCTU, DOpMalIbHbIE SI3BIKA M TPaMMAaTHKHU (KJIaccUuPUKaLus).
Knaccet P u NP. NP-nonnota u cBogumocts. CriocoOs! AokazaTenbcTBa NP-1oHOTHI.
[Tpumepst NP-monsbix 3amau, Mertoapl mnocTpoeHUs: 3(G(EKTUBHBIX aJTOPUTMOB:
peKypcusi, pa3iensii U BIAacTBYH, OalaHCUPOBKA, JUHAMUYECKOE MPOrpPaMMHUPOBAHUE,
Kannbie anroput™sel. [IpuMEHMMOCTD KaJHBIX aITOPHUTMOB.

DK3aMEHAMOHHBIE BOMPOCHI IO CHEIUAIbHON YacTu
1. Ancopummul u ananuz cr0HCHOCMU.

1. Onpenenenrue ¥ OCHOBHBIE CBOMCTBA aJirOPUTMA, DJIEMEHTapHBIC CTPYKTYpPHBIC
CXEMBI AJITOPUTMOB.

2. [TonsiTe ¥ BUBI CIIOKHOCTH aJTOPUTMOB.

3. O-, 0-, ®- ¥ 0-HOTAIIMX aCUMITOTHYECKUX OIICHOK CJII0KHOCTH.

4. PexyppeHTHBIE COOTHOIICHUSI OICHKH S()(PEKTUBHOCTH aITOPUTMOB W aHAIU3
PEKYPCUBHBIX AJITOPUTMOB. Kitacchl CIIOKHOCTH 3a/1ad.

5. Ctparerun pa3paboTku ainroput™moB. [lomubiii mepebop. Meron «pazaensii u
BIacTBYi» (aexomno3unus). «Kagusie» anroputmsel. [lepebop ¢ Bo3BpaTaMu: MOJHBIN




nepebop, anb(a-6eTa oTceueHue, METO BETBEN 1 rpaHul]. MeTo nmoucka JIoKaabHOro
ONTUMYyMa.

6. AnropuT™m nupaMuAAIBEHON COPTUPOBKU. ANTOPUTMBI TOMCKA KpaTyalilux MmyTen
Ha rpadax: amroputmbl Jedikctpel u ®noiiga. Anroputmel [lpuma u Kpyckana
IIOCTPOEHUSI MUHUMAJILHOTO TTOKPBIBAKOLIETO JEPEBA.

7. Metonomnorus pa3pabOTKH U OLIEHKH MApaJJIEIbHbBIX aJTOPUTMOB.

2. Cneyuanvuovie e1agol Mamemamuxy

1. OkcTpemanbHble 3ajaud. BeImykibld  aHamu3. OKCTpEMallbHbIE 33Jaud B
€BKJIMJIOBBIX ITPOCTPAHCTBAX. BhIMyKIIble 3a1a4l HA MUHUMYM.

2. MaTtemaTtnueckoe porpaMMHUpOBaHKE, JIMHEHHOE TPOrPaMMUPOBAHUE, BBIITYKIIOE
porpaMMupoBaHue. 3aJaul Ha MUHUMAaKC.

3. OCHOBBI BapUalMOHHOTO MCUUCIECHUA. 3aJaud ONTUMAJIbHOIO YIPaBJICHHUS.
[TpuHun makcumyMma. [IpuHIUIT AMHAMUYECKOTO IPOTrPaMMHUPOBAHMUS.

4. Teopust BeposiTHOCTEW. MareMaTtnyeckas CTaTUCTUKA. AKCHOMAaTvKa TEOpHUH
BeposITHOCTEW. BeposATHOCT, ycinoBHas BeposTHOCTh. HesaBucumocts. CirydaiiHble
BEJINYUHBI.

5. DnemMeHTbl KOppPENsUUMOHHON Teopuu. TOoueyHOEe M MHTEPBAJIbHOE OLICHUBAHUE
[apamMeTpOB pacupereseHusl. DIEMEHThl TEOPUHU IPOBEPKH CTATUCTUYECKHUX THIIOTES.

6. DneMeHTHl MHOTOMEPHOTO CTATUCTHUECKOTO aHan3a. OCHOBHBIE TOHITHS TEOPHH
CTATUCTUUYECKUX peuieHnil. CtatuctTuiyeckoe (MMUTAIMOHHOE) MOIEIUPOBAHHUE.

3. Mamemamuueckue o0cHO8bI 3awumvl UHGOpMaAyuUU U UHDOPMAYUOHHOL
bezonacnocmu.

1. OcHOBHBIE MTOHSATHS UH(OPMAIMOHHON 0€30MacHOCTH. [lonsaTne
KOH(UICHIIMATBHOCTH, IIEJIOCTHOCTH, JOCTYITHOCTH HH(POPMAIUH.

2. Monemu Oe3omacHocth. [loHsTne mHpOpManuoHHO# Oe3omacHOCTH. [apaHTHH
obOecrieueHus1 ypoBHS HH(POPMAIIMOHHOM 0€30MacHOCTH.

3. Kommbrorepnasie ataku. [loHsTHE YS3BUMOCTH W yrpo3bl B WHMOPMAIMOHHOU
0€30MacHOCTH.

4. KonupoBaHue Kak MHCTPYMEHT Oe3omacHoil paboTel ¢ nHpopmarmeit. Jluneiinsie
kobl. Haxoxxenue u ucnpasienne ommoOok. M3BecTHbIE U MOMYJISIPHBIE KOABI.

5. OcHoBHbIE TIOHATUA W 3anauu kpunrorpaduu. Cranpapt mudpoanus DES.
Kpunirocuctema RSA. Kpunrorpadgudeckne mpoTOKOIbI.

6. Onexkrponnsie uudpossie noamucu (DLUII). Kpunrorpaduueckue cpeacrsa u
METO/IbI 3aIIMThI JAHHBIX MPOTPAMMHOI0 00ECIICUEHHUS.

7. Kommproteprass cucrema (KC), wunbopmamms, 10CTym, 3amUIEHHOCTD,
oe3onacHocTh. [lonutnka Ge3zonmacHocTu. Popmanuzanus. OnpenerneHUss UCTOUYHHUKA,
oToKa MHGOPMAITNH, TOCTYTA, JICTATHHBIX U HECAHKITMOHHUPOBAHHBIX TIOTOKOB, MTPaBUJI
JOCTYTIA.

4. AH3zviku pasmemxku.
1. IToHsiTHE SI3bIKA PA3METKH TAHHBIX.



2. OCHOBHbBIE BJIEMEHTHI f3bIKa pa3MeTKU. Bujpl pasMeTku Ha mOpuUMepe s3bIKa
pasmerku HTML.

3. Cunrakcuc si3pika XML. Cnenudukanus tuna nokymenrta (DTD).

4. HaBuramus mo XML-gokymenTty. S3bik XPath: Buast y3mnos, Beipaxkenus XPath,
PUMEPHI UCIIOJIb30BAHUSI.

5. [IpeoOpazoBanne u Buzyanuzanuss XML-mokymenta. S3bik XSL: ocHOBHBIE
MOHATHS, MAOJOHBI, 00pabOTKa MHOXKECTBEHHBIX J3JIEMEHTOB, AC(OJITHBIE TpaBuUIa,
00paboTka aTpuOyTOB, BEIYMCIICHUS C TOMOIIbI0 XSL.

6. Cea3piBanne XML-3nmemenToB: s3b1ku XLink, XPointer.

7. SI3bIkM omMcaHMs BEKTOPHOM rpaduku Ha pumepe si3bika SVG.

5. Pacnpeoenennvie 00bekmHvle mexHoI02UU.

1. OcHOBBI ~ pacmpeleNeHHbIX  BBIYMCIMUTENBHBIX  cucTeM. [IpomexxyTouHoe
nporpammHoe  obecnedenue.  Krnaccudukammss  PBC.  Hctopuss  pasButus
pacIpeneIeHHbIX BBIYACICHNN.

2. YPOBHM U THUIIbI KIIUEHT-CEPBEPHBIX MpuiiokeHuid. OCHOBHbBIE cTaHaapThl XML
BE0-CEpPBUCOB.

3. Konnermmst REST. KoMnioneHTHBIE pacipeiesieHHbIE BEIYUCIUTEIBHBIE CUCTEMBI.

4. Konneniust COA. TexHosoruu Be6-cepBUCOB.

5. [IpUHIMTIBI ¥ TEXHOJIOTUH MOCTPOEHUS OJTHOPAHTOBBIX BHIYUCIUTEIBHBIX CUCTEM.

6. Apxutektypa u ctanaapthl ['pua. Cuctemsl ['pua-BoIYUCICHH.

7. ApxuTekTypa 00JauyHbIX TPHIOKEHU. CUCTEMBI 00IaUHbBIX BHIYUCICHHM.

6. IlapannenvHoe u pacnpeodenenHoe npocpammuposaHue.

1. Knaccudukanus apXuTeKTyp MHOTOMPOLECCOPHBIX MIATHOPM.

2. Knaccudukamms @nuana: kinacesl SISD, SIMD, MISD, MIMD.

3. OcHOBHBIE KJIacChl MHOTOMIpOIeCCOpHBIX cucteM: SMP, NUMA, MPP,
KJIACTEPBHI.

4. TexnHonorus nporpammupoBanusi OpenMP.

5. Mogens nporpaMMupoBaHusi B oOwIed maMatu. Mojenb «IyJIbCUPYIOIIET0»
napaennzma FORK-JOIN.

6. Ilepemennsnie okpyxenus OpenMP. YUacTHbie 1 o01ue nepeMeHHbIe. JIupeKTUBEI
OpenMP. ®ynkuun OpenMP.

7. Texuonorus nporpammupoBanusi MPI.

8. Mogens nepegayu COOOIIEHUN B CUCTEMAX C paclpeIeICHHOM MaMsIThIO.

9. Pexumbl 3amycka mnapawienabHbix mporpamm SPMD u MPMD. Crangapt
Message Passing Interface (MPI).

10. OcHoBHble noHsATUA U PyHKIMU MPI (koMMyHUKaTOp, MpOIIECC, paHT Ipolecca,
COOOIIEHUE U JIp.).

11. Onepanuu «TouKa-TOYKa», peKUMbI IPUEMa U OTIPABKUA COOOIICHUH.

12. KonnekTuBHBIC ONIEPAIIHH.

13. Pacumupenus ctannapta B Bepcuu MPI-2,



14. Texnonorust pa3pabOTKH NapalIeIbHBIX AITOPUTMOB.

15. OcHOBHBIE ~ JTambl:  JCKOMIIO3MIIMSA,  BbIAETICHHE  HMH(DOPMALIMOHHBIX
3aBUCUMOCTEM, MacluTaOMpoOBaHME TMOA3aJad, pachpeleleHue TMoj3ajady  Ha
BBIUMCIIUTEIH.

16. CriocoOn1 orieHKH 3G()EKTUBHOCTH TapauIeIbHBIX aJTOPUTMOB: YCKOpPEHHUE,
s dextuBHOCTD. 3akoH Amaana. 3akoH ['ycradcona-bapcuca.

7. Memoowl mamemamuuecko2o MoOeIUpo8aHus

1. OcHOBHBIE MNPUHIMIBI MAaTEMATUYECKOTO MOJCIUPOBAHUS. YHUBEPCAIBHOCTD
MAaTEMATHYECKUX MOJIeJIer. MeTOoIbl MOCTPOCHUS MATEMATUYECKUX MOJIEIIE HA OCHOBE
byHIaMEHTAIBHBIX 3aKOHOB TIPUPOJbI. BapuanunoHHBIE TPUHLIMIBI TOCTPOCHUS
MaTeMaTHYECKUX MOJEICH.

2. MeTonpl ucciaeqoBaHUs MaTeMaTHYEeCKUX Mojeneil. YcroiumBocTh. [IpoBepka
aJICKBAaTHOCTH MaTEeMATHUECKUX MOJECICH.

3. MareMaTtryeckre MOJICTTH B HAYYHBIX HCCIEIOBAaHUAX. MaTeMaTHIECKUE MOJICITH
B CTAaTUCTHYECKOH MEXaHHKE, DKOHOMHUKE, OHOIorur. MeToapl MaTeMaTHYECKOIr'O
MOJICJIMPOBAHUS W3MEPUTEIIbHO-BBIUYMCIUTENBHBIX CUCTEM. [IpoBepka ajexkBaTHOCTH
MOJICJIM U3MEPEHUS U AIEKBATHOCTH PE3YJILTATOB PEAYKIIHH.
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3.1 OcHoBHas1 JIUTEpaTypa

1. Aonawmeiiko C.B., Jlarynosckuii [[.M. O0paboTka n300pakeHHil: TEXHOJIOTHS,
MeTobI, MpuMeHeHne. MH.: Amandes, 2000, 304 c.

2. AnexceeB B.E., TamanoB B.A. I'padel u anroputmbl. CTpyKTypbl JaHHBIX.
Mogenu Beruncienuit: yueo. no crnenuaibHoctu 010200 - [IpuknagHas MaremaTuka U
uH(popmaTrka u o Hanpasienuto 510200 - IIpukinannas matemaTuka 1 HTHGOPMATHKA.
M.: BUHOM, 2006. 318 c.

3. Axo A., Jlam M.C., Ceru P., VYmpman JI. KoMmumaTopsl: NpUHIIMIIHI,
TEXHOJIOTHUH U MHCTpYMEHTHI. M.: Busbsmc, 2008. 1184 c.

4. bacc JI., Knementc I1., Kaniman P. ApxurekTypa mporpaMMHOTO oOecriedeHus
Ha npaktuke. CII6.: [Turep, 2006. 575 c.

5. benoe E.b., Jloce B.II.,, Memepskos P.B., IllenynanoB A.A. OcHOBBI
uHpopmarmonHon 6ezonacHoct. M: I'opsuas aunus - Tenekom, 2006.

6. boraues A.B. OcHOBBI napajuiebHOTO NMporpamMmupoBanus. -M.: bunom, 2003.

7. bpaymne DO. Texuomorust pa3paboTku mporpammHoro obecnedenus. CII6.:
[Tutep, 2004. 655 c.

8. Bupt H. Anroputmsl u cTpyKTyphl AaHHBIX ¢ npuMepamu Ha Ilackane. CIIG.:
Hesckuiit quanext, 2008. 351 c.



9. BoeBonun B.B., Boesogun Bin.B. Ilapannensusie Beruucnenus. CII16.: BXB-
[TetepOypr, 2002.

10. I'apcua-Momnuna I'., Yaeman JIx., Yunom [Ix. Cuctemsl 6a3 naHHbIX. [10THBIHM
Kypc. M.: M3natenbckuil nom "Bunbsmc", 2008. 1088 c.

11. Heiit K.JI. BBenenue B cuctemsl 06a3 nanabsix. M.: Bunbsamc, 2001. 1071 c.

12. XKorones E.A. Texnonorus nporpammupoBanusi. M.: Hayunsiit Mup, 2004. 216

13. Kuacrep C., Manmuk B., Janpummn M. Objective-C u mporpaMMupOBaHue ISt
Mac. Bunbsimc, 2013.

14. Kopmen T.X., Jleitzepcon Y.W., Pusectr P.JI., Ilrtaiin K. Anroputrmsr:
noctpoenue u aHanus. M.: Bunbsamc, 2005. 1290 c.

15. Ky3uenos C.JI. ba3bl nannbix: Mmojaenu u s3bikd. M.: bunom-IIpecc, 2008. 720

16. Makkonnemn /. AHanu3 anropuTMoB. AKTHUBHBIH OOydaromui moaxod. M.:
Texunocdepa, 2009. 415 c.

17. MuponoB J[.®. KomnsrorepHas rpaduka B nu3aiiHe: Y4EOHHUK IJis BY30B 10
cnenuanbHocTr 080801 "IIpuknan. matemaruka". CI16.: BXB-IletepOypr, 2008. 538 c.

18. HoBukoB 10.B., Konaparenko C.B. JlokambHble ceTH. ApPXHUTEKTYypa,
anroputmel, npoektupoBanne. M.: O9KOM, 2000. 312 c.

19. Hosukos 10.B., Konaparenko C.B. OcHoBsl nokanbhbix cereit. M.: UHTYUT,
2005. 360 c.

20. Omudep B.I'., Omadep H.A. Kommerotepubie cetu: [IpuHINTIBI, TEXHOJIOTHH,
poToKobl (3-¢ nu3nanue). YueOuuk aist By30B. CII6: TTutep, 2007. 960 c.

21. Omudep B.I'., Omudep H.A. CereBbie onepaiioHHbIE CUCTEMBI: yue0. Tocooue
JUTsl By30B 110 HampasieHuto "Muadopmaruka u Beramci. texuuka". CII6.: Tlutep, 2003.
538 c.

22. OnmaneBa D.A., Camoiinenko B.II. f3pikm mporpaMMHUpOBaHUS W METOIBI
TpaHCsAIMK: yuel. mocodue 11t By30B 1o crienranbHocT 220400 (230105) - IIporpam.
obOecrieueHue BbIUMCI. TeXHUKHU U aBToMaTu3up. cucrteM. CII6.: BXB-IletepOypr, 2005.
476 c.

23. [1aBmoBckas T.A. ITackanb. [IporpamMmmupoBanue Ha S3bIKE BBICOKOTO YPOBHSI:
y4eOHUK i BYy30B 1o HampasieHuto "Mubopmartuka u Bbramci. texawka'. CII6.:
[Turep, 2010. 460 c.

24. ITaBnogsckas, T. A. C/C++. [IporpaMmmupoBaHue Ha SI3bIKE BHICOKOT'O YPOBHS :
JIJIst MarucTpoB u O6akanaBpoB. M.: [Tutep , 2008. - 460 c.

25. ITunpmukoB B.H. A3pik Ilackanb: ynpaxueHus u 3aaadn: y4ueb. nmocooue. M.:
Hayuns1it Mmup, 2003.

26. Pamuenxko ['.M. PacmpeneneHHbIE BBIUMCIUTENBHBIC CHCTEMBL. Y4eOHOE
nocobue. Yensounck: Gotoxynoxuuk, 2012. -182 c.



27. Pam60 /1., biaxa M. UML 2.0. O6beKTHO-OPUEHTUPOBAHHOE MOJICTTUPOBAHUE U
paspabotka. CII6.: [Tutep, 2008.

28. Pait O. Uzyuaem XML. - CII6.: CumBon-ITmtoc, 2001. - 403 c.

29. CadonoB B.O. OcHOBBI COBPEMEHHBIX OINEPAIMOHHBIX CUCTEM: yuel. mocobue
no cnenuansHocT 010503 "Mar. obecrnieueHue W agMUHUCTPUPOBAHHE HH(POPM.
cucrem". M.: UHTYUT, 2011. 583 c.

30. Cebecta Y. OcHOBHBIE KOHIICTIIIMHU A3BIKOB MporpaMMupoBanus. M.: Bunbsmc,
2001. 670 c.

31. Tanenbaym 3. CoBpeMeHHble omnepanuoHHble cuctembl. CII6: [Turtep, 2010.
1115 c.

32. Tanenbaym 3., Ban Cteen M. Pacnpenenenusie cuctemsbl. [IpuHIune u
napaaurMel. CII6.: ITutep, 2003.

33. Tapacrok M.B. 3amumiéHHbIe uHGOPMaIMOHHBIE TEXHOJIOTHH.
[IpoextnpoBanue u npumenenue. M.: COJIOH-IIpecc, 2004.

34. XenMm P. [Ipuembl 00b€KTHO-OPHEHTUPOBAHHOTO MpOeKTUpoBaHus. [laTTepHbI
npoektupoBanus. - CII6. [Tutep, 2010. - 366 c.

35. Xumn @. Open GL. IIporpammupoBanue kommbloTepHO#l rpaduku. s
npodeccuonanon. CII6.: ITurep, 2002. 1088 c.

36. Duaproc I'. OCHOBBI MHOTOTOTOYHOTO, MApaJLIEIHFHOTO W PacHpeIeICHHOTO
nporpammupoBanus. M3garensckuit oM "Bunbsamc", 2003.

37. Kapmanos B.I'. MaremaTtnueckoe nporpammupoBanue. M.: @uszmatiut, 2008.

38. Ko63apes A.W. TlpukmamHas maTemMaTH4eckas craTucThka. M.: Du3MatiurT,
2006.

39. Maszanos B.B. Maremaruueckas Teopust urp u npuiioxkenusi, Cankt-IletepOypr,
Jlanp, 1010.

40. [TerpoB U.b., JlobanoB A.W. Jlekiuu mo BBIYMCIUTEILHON MaTteMmatuke. M.,
2006.

41. Crpayctpyn b. Jqu3zaitn u sBomonus C++. — M.: JIMK IIpecc, CIIb.: Ilutep,
2007.

42. CyxapeB A.T'., TumoxoB A.B., ®enopos B.B. Kypc metonoB ontumuzarnmu. M.:
®dusmatiaur, 2005.

43. Typuak JL.U., [Inotaukos [1.B. OcHOBBI uncieHHbIX METOA0B. M., 2005.

44, ®opmanes B./l., Pesuznukos JI.JI. Yucnennsie metoasl. M., 2006.

45. Xapapu ®. Teopus rpados. M: INBPOKOM, 2009.

46. Bacunbe @.I1. YucneHHble METOABI PELICHUS] AKCTpEMabHBIX 3ajad. M.:
Hayka, 1981.

47. bopoBkoB A.A. Teopus BepositHocTel. M.: Hayka, 1984.

48. bopoBkoB A.A. Marematuueckas craructuka. M.: Hayka, 1984.

49. Kamutkun H.H. Yucnennsie metoasl. M.: Hayka, 1978.



50. Camapckuit A.A., MuxaiinoB A.Il. Marematuueckoe MozaenupoBanue. M.:
duzmatiut, 1997.

51. Marematuueckoe Mopaenupoanue / Ilox pen. A.H. Tuxonoma, B.A.
CapoBHuuero u qp. M.: U3n-so MI'Y, 1993.

52. JlebeneB B.B. Maremarnueckoe MOACTUPOBAHUE COIUATHLHO-YKOHOMUYECKHIX
npouecco. M.: U3OI'PA®, 1997.

53. [letpoB A.A., IlocnenoB W.I'., Illamanma A.A. OOBIT MaTeMaTHYECKOTO
MOJEJIMPOBAHUS SKOHOMUKH. M.: DHeproaromusaar, 1996.

54. [TerteeB FO.II. Metoapl MaTeMaTUYeCKOro MOJEIUPOBAHUS H3MEPHUTEIHHO-
BBIYHMCIIMTEIbHBIX cucTeM. M.: ®dusmariaut, 2002.

55. Kpacuomiekos I1.C., IletpoB A.A. [Tpuniunsl noctpoenus: moxaenei. M.: MUzn-
Bo MI'Y, 1984.

56. Berntnens E.C. UccnenoBanue omneparuii. M.: Cos. paano, 1972

3.2 J/lonosiHMTEILHAS JIUTEPATYpPa

1. DOnexktpoHHas 0aza mNyOJMKalMK CIpaBOYHO-OMOIMOrpaduuecKuil MmopTail
«Mudpopmarnmonnsie Texuonoruny. URL: http://bit.susu.ru

2. DnextponHas 6a3a myomukaruii mopran CITForum.ru. URL: http://citforum.ru

3. Poccuiickas I'ocynapctBennas 6udnuorexka. URL: http:// www.rsl.ru

4. Poccuiickas HanmoHanbHas onbmmoreka. URL: http://www.nlr.ru

5. «Public.Ruy - myomuunas natepraer-onbarorexka. URL: http://www.public.ru

6. Lib.students.ru - mnyOmuunas wHTepHer OmOimorexka. URL: http:/www.
lib.students.ru

7. Hayunas oubnmoTeKa Cankr-IleTepOyprckoro l'ocynapcTtBeHHOTO
VYuuBepcurera. URL: http://www librarv.spbu.ru

8. Hayunas snexkrponnas 6ubnuorexka eLIBRARY. URL: http://elibrary.ru

9. VUC Poccus. URL: http://uisrussia.msu.ru/is4/main.isp

10. DnexkTponHo-6ubamoreunass cucrema MAPK SQL 1.9. TlosmHble TeKCTHI
aBTopedeparoB auccepranuii. URL: http://science.masu.ru

11. DnexktponHo-6ubamoreunass cucrema MAPK SQL 1.9. Tlepuoauueckue
u3aanust Mal'V. URL: http://science.masu.ru

12. Onextponno-ombmmoreunas  cucrema  MAPK  SQL  1.9.  Pabots
npenonaBareneir Mal'y. URL: http://poilal.niasu.ru/defauit.aspx



4. YcaoBusi 10MyCcKa K IK3aMeHy

K CHauc KaHAMIAATCKHUX OJK3aMCHOB JOITYCKAIOTCA ACIIUMPAHTBI, a TAKKC JIKIa,
HUMCIOIIINEC BBICIIICC 06p2130BaHI/IC, MMOATBCPIKACHHOC IUINIOMOM CIICOUAIMCTA WA
MarucTpa, IPHUKPCIUVICHHBIC IJIX1 IIOATOTOBKH AJUCCEPTALIMKM HaAa COUCKAHHC yquOﬁ
CTCIICHN KaHAuAaTa HAayK, CAa4d KaHAUAATCKHX 3K3aMCHOB 0e3 ocBOCHMA ImporpamMmm
IMOATOTOBKH HAYUYHO-TICAAIOTMYCCKUX KAaAPOB B ACIIUPAHTYPC.

S. IIpoueaypa npoBeaeHUs IK3aMeHA

[IpueM KaHAMIATCKOrO 3K3aMeHa MO CIELHATIbHON JUCUUIUIMHE TPOBOJIUTCS B BUIE
MMCbMEHHOI0 3K3aMeHa U MOCIEAYIOIIEro co0eceJ0BaHMsl M0 MPEACTABICHHBIM OTBETAM
B OYHOH (hOpME B ayTUTOPUH YHUBEPCUTETA.

[Ipouenypa npoBeaeHUS KaHIUJATCKOTO SK3aMEHa MO CEeHAIbHON AUCIUIUINHE

1. B aynuroputo 3axoasT Bce Couckarenu, IpUCYTCTBYIOIIME HA DK3aMEHE.

2. llpeacenaresib KOMUCCHH UJTU €TI0 3aMECTHUTEIb TOOYEPETHO HA3BIBAET (DAMUIIUIO,
uMsa 1 otyecTBO CouckaTels M3 4YUCia NPUCYTCTBYIOIIUMX M MPOCUT 3K3aMEHYEMOTO
Cowuckaresns IpeabsIBUTh JOKYMEHTHI, YIOCTOBEPAIOLINE JINYHOCTh COUCKaTEs.

3. Ilocne nmoarsepkaeHust uaHocTH Couckarens, komuccus mpocut ConckaTess
Ha3BaTb HOMEP M3 YMCIA OCTaBIIMXCSI HOMEPOB BOIPOCHBIX JIUCTOB (OMIIETOB).
BorpocHblii  JTMCT cOAEpKUT 3 SK3aMEHALMOHHBIX BONpPOCAa W3 Pa3HbIX TEM,
IIPEICTABIICHHBIX B IPOIPAMME KaHIMIaTCKOTO SK3aMEHA I10 CIIENUAIBHON TUCHUTIIMHE.
[Ipencenarens wWIM YIEH KOMMCCHUM 3a4MTBIBAET HSK3aMEHALMOHHBIE BOIIPOCHI,
yKa3aHHbIE€ B BHIOPAHHOM BOIIPOCHOM JIMCTE, O3BYYMBAET TEKYLIEE BpeMsl KaK Bpems
Hayasa mnoAarotoBku Couckatens Kk coOecegoBaHuto. DaMumnus, HUMs, OTYECTBO
Cowuckaresns, HOMep BONPOCHOTO JIMCTa, U BpeMsl Hayaia MOJATOTOBKH (DPUKCHUPYIOTCS
KOMHUCCHEW B BEAOMOCTHM KaHIUAATCKOTO 3K3aMeHa IO CIEeHUATbHON TUCLUILIUHE.
Couckareslb HaYMHAET MUCBMEHHYIO MOATOTOBKY K COOECEAOBAHUIO MO BHIOPAHHOMY
ounery.

4. Bpemst noarotoBku Couckarens K coOeceJoBaHUIO — HE MeHee 45 MUHYT.

5. Couckarenb UMEET IPABO 3asBUTh O CBOEH NOTOBHOCTU K COOECENOBaHUIO MO
3aJIaHHBIM TEMaM PaHee OTBEJEHHOTO EMY BPEMEHH.

6. [lo oxoHuanum otBeneHHOro BpemeHu Kommccus mpoBoauT cobeceoBaHUE C
CouckarenssMu B TOPSAKE BbIIaYd BOMPOCHBIX JIUCTOB, JIMOO paHee, MO KEJIaHUIo
Cowuckareus.

/. Couckartenb NPOXOJUT YCTHOE HHIMBUIYaJbHOE COOEceIOBaHHE Ha OCHOBE
NPEICTABICHHBIX MHCHbMEHHBIX OTBETOB Ha BbIJaHHbIE BOMNpochl. KoinuecTBo
JOTIOJTHUTENBHBIX BOMPOCOB HE O0JIee TpexX: M0 OAHOMY U3 KaXKJ10W TEMBI.

8. Komuccus onenuBaer otBeThl CoMcKaTedss M MPOCTABISIET OLEHKY B
COOTBETCTBYIOILIEU BEIOMOCTH.

9. Ilocne 3acmymmBaHusg OTBeTOB Bcex Couckareneid KOMHCCHSI OIJIAIIAET
pe3yibTaThl 3K3aMEHA.

10. Ilo pe3ynbraTam sk3ameHa 1o kaxzaomy Couckatento opopmisercs NpoTOKOJ
3ace/laHrs K3aMEHALMOHHON KOMUCCUU 110 TPUEMY KaHIUAATCKOTO 3K3aMeHa.



