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1. Conep:xaHue BCTYNUTEIHHOI0 IK3aMeHA

Pasznes 1. CuMBOJIbHBIE M YMCJIEHHbIE METO/bI PelIEeHUS] MATEMATHYECKUX
3aJ1a4 B TEXHUYECKHX HayKax

Tema 1. CuMBoJIbHBIE MeTOAbI pelIeHHUN 33/1a4 JUHeHHOW anaredpnl. Pemienue 3amau
MaTpUYHOM anreOpbl. PemeHune cucteMm JIMHEHHBIX ypaBHEHHH. Pemenue 3amau BeKTOpHOH anreOpbl.
[IpuMeHeHne B TEXHUYECKUX HAayKax

Tema 2. CuMBOJIbHbIe METOAbl PelleHUs1 3aJa4 MaTeMaTu4deckoro anaausa. [lonsarue
npousBogHOi. Juddepenunpoanue. MuterpupoBanue. UucieHHbIE METOIbl HAXOXKICHHUS KOpHEH
YPaBHEHUH U CUCTEM ypaBHEHUH. H)XKeHepHbIe TPHIIOKEHUS METOI0B MATEMATUYECKOT0 aHAJIN3a

Tema 3. JInddepennuanbible ypaBHeHUsi. PernieHue OOBIKHOBEHHBIX IU(dEpeHITMATBHBIX
ypaBHeHU M uX cucteMm. Pemienune auddepeHunaIbHbIX ypaBHEHUH C YaCTHBIMU IE€PEMEHHBIMU
pasnuaHoro THA. MHXEeHEepHbIC TPHIOKEeHUs TU(PEpeHIINATHHBIX YPABHCHHIA

Pa3znen 2. MaTeMaTH4ecKoe MOAEC/JIHPOBAHUE

Tema 4. [lonaTne MaTemMaTHuyeckod Mojaenu. MaTemaTnyeckoe MOJEIUPOBAHUE KaK METOA
OIMCAHMS M MCCIEIOBAHUS CIOXHBIX CUCTEM (B (PH3HKE, SKOHOMHKE, YIPABICHUU U JPYTUX 00JACTAX
3HAHM)

Tema 5. OcHoBHBIE 3Tanbl MoaeaupoBaHus. [IpenBapurenbHOe Hcciael0BaHUE MPOOIEMHOMN
obnactu. IlocraHoBka 3amauu W omnpenesneHue Tuna Mojenu. OOOCHOBaHHE KOPPEKTHOCTH MOJIEIH.
OcHOBBI TeOpUM 000U U BepUUKaLUU Moaesen

Tema 6. IlpumeHeHne MareMaTHYecKMX Mojesell B BBIYMCIUTEIbHBIX JKCIEPUMEHTAX.
Oranbel BBIYUCIUTENBHOIO 3KcrepuMeHTa. llocTpoeHne MaTeMaTuyeckoil, aJrOpUuTMHYECKOH U
IIPOrPaMMHOM MOJIEIIN UCCIIENYEMOM CUCTEMBL. MaTeMaTH4eCcKoe 3aMbIKaHUE

Tema 7. KommnbrorepHble Moaenu Kkak ¢opmanu3oBaHHoe npeacraBjienne B JBM
NPAKTHYECKUX NPHEMOB M METOAOB NPHKJIAAHON o0jacTH. CEeMHMOTUYECKUH IOAXOX: CHUHTAKCHC,
CEMaHTHKa M IIparMaTHKa KOMIIBIOTEPHOM MOJENH. 3aMKHYTBIM LMK pelleHus 3agad Ha OBM:
MOCTPOCHHE KOHLENTYalIbHOM, (OpMaTU30BaHHOM, a@JITrOPUTMUYECKOH, MNPOrpaMMHON  MOJENH,
JKCIIEPUMEHTAIIBHBIE UCCIIEI0BAHNS, HHTEPIIPETALUS PE3YJILTATOB

Pa3zgen 3. YnucjaeHHbIE METOIbI

Tema 8. JIuneiinasi anredpa. Pemienue nnHelHbIX anredOpandeckux ypaBHeHUi. llpsmbie u
UTEPALMOHHBIE METOBI.

Tema 9. MHWHTepnonsiumsa, Annpokcumanusi. 3ajJada HUHTEPHONSALNUH, HHTEPHOISAIMS
ITOJIMTHOMaMH

Tema 10. YUnciaenHoe uHTerpupoBanue. UmciaeHHbIe MeTOAbl pelICHHS OOBIKHOBEHHBIX
auddepeHINAIBHBIX YpaBHeHHIi. OIHOLIArOBbIE U MHOTOIIATOBBIE METO/IbI PELICHUs] OOBIKHOBEHHBIX
muddepeHIMaNbHBIX ~ ypaBHEHMH. SIBHbIe W HESBHbIE  METOJbl  pEIIEHUs  OOBIKHOBEHHBIX
mddepeHIranbHbIX YpaBHEHUM. Y eTon4uBOCTS METO/0B pelieHus OOBIKHOBEHHBIX
g depeHInaIbHbIX YpaBHEHHH

Tema 11. YncieHHble MeTOAbl PeELICHUS JKCTPEMAJbHBIX 3a4a4. YNCIIEHHBIE METOMbI
peuIeHus SKCTpEMaIbHBIX 3a/1a4. MeToIbl HyJI€BOTO, IEPBOTO U BTOPOTO MOPSIKOB

Tema 12. 3agaum maremarudyeckol (uU3MKH. Pa3HOCTHBIE METOAbl PELICHHS YpaBHEHUI
MaTeMaTH4ecKOi (pu3uku. SIBHbIE U HESIBHBIE CXEMBI.

Tema 13. IlakeTbl NPpUKJIAAHBIX NPOrpaMM B MaTteMaTuke. [[oHATHE 0 MakeTax MPUKIATHBIX
IIPO I'PAMM U NPOTPAMMHBIX CUCTEMAaX, IPUMEHSAEMbIX B MAaTEMAaTUKE, BBIYMCIUTEIILHOM JDKCIIEPUMEHTE,
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YUCJIICHHOM U UMHUTALIMOHHOM MOJEIINPOBAHUN

Tema 14. KpaeBble U cneKTpajbHble 3a1a4d. MeToll CTpenbObl, CETOYHBIC U BapHAIIMOHHBIC
Meroasl. Meron HymepoBa, MeTo CrutaiiH-KOJUTOKaMu U MeTo Putna.

Tema 15. HexoppexTHble 3aaaun. [IceBnopeienne, HOpMaabHOE NICEBIOPELIEHHUE, TOCTPOECHUE
HOPMAaJIbHOIO IIceBAOpelIeH . IHTerpaibHble ypaBHEHHUS.

Tema 16. OxkoHHble W JHCKpPeTHbIe mpeodpa3zoBanusi dypwe. I[IpeoOpazoBanue ['abopa u
teopeMa. KorensnukoBa-HaiikBucra.

Tema 17. OcHoBBI BeiiBJjieT-aHau3a. VHTerpaJibHOE M TUCKPETHOE BEHBJIET-TIPeOOpa30OBaHUE.
Opeiimbl. [Ipumeps! BeiiBiaeToB. CeMelicTBO BeliBieToB bartia-Jlemapne.

Tema 18. KparHomacmradubiii anaam3. BelBieThl ¢  KOMIAKTHBIM — HOCHUTEJIEM.
OpTOroHaJIbHOCTD, INIAJIKOCTh, U CAMMETPHUSL.

Pa3nen 4. CraTucTnyeckuii aHau3 1 00padoTKa JaHHBIX

Tema 19. CayuaiiHble BeJIMYMHBI M HX XapakrepucTuku. CiyyailHble BEIMYMHBI U HUX
xapakTepucTuku. CiydaliHble BEJIMYMHBI C PAaBHOMEPHBIM, OSKCIIOHEHIUAIbHBIM, HOPMAJIbHBIM,
OMHOMHAJIBHBIM, ITyaCCOHOBCKUM PacIIpe/IeICHUSIMU U UX TPUMEHEHHS

Tema 20. IIpoBepka CcTATHCTHYECKHX THMOTe3. BBIOOPOYHBIH METON H  IPOBEpPKa
cTaructuyeckux runores. OlieHUBaHUE TAPaMETPOB paclpeieIeHni (METOIbl MOMEHTOB, MUHUMYMa XH-
KBaJIpaT, MAaKCUMAaJIbHOTO MPaBA0oa00us). JIMNHEHHBIN U HEMMHEWHBIN PErpecCCUOHHBIN aHATN3

Tema 21. Cuay4aiiHble mnpouneccbl. MapkOBCKHE CcllydailHble IPOLECCHI C JUCKPETHBIM U
HenpepelBHBIM BpeMeHeM. [lyaccoHoBckuii ciyyaliHbli mporiecc U ero npuiokeHus. CiydaliHbli
nporecc poxaeHuss u rudenu. Cucrtema ypaBHeHuin Kommoroposa. Pemienue myis ciydass TUHEHHOTO
IpolLecca pokJIeHus U rudenu

Tema 22. Jloruyeckue OCHOBBI ajredpbl KoMmnblTepa. AnreOpa MHOXecTB. AnredOpa
OTHOLIEHUU. buHapHble OTHOIIEHHS W HX CcBoMcCTBAa. (OTHOIIEHUS SKBUBAJIEHTHOCTH, OTHOLIEHUE
nopsaaka. ['padpl: BuIbI, crocoObl MpenCcTaBiICHHs, MapUIpyThl B Tpadax, omnepanud Haja rpadamu,
nzomopdusm rpagos. JlepeBbst u ux cpoictBa. Cetn. XpoMaTuueckoe 4uciao rpada. DIeMeHThl TeOpUn
(bopManbHBIX CUCTEM: MOHATHE (OPMAIbHON CHUCTEMbI, McuuciieHue, ¢opmanbHbIi BbIBOJ. [lonHoTa,
HENPOTUBOPEUNBOCTD, PA3PEIIMMOCTh (GOpMaIbHOM cucTeMbl. Vcuncienue BhICKa3bIBAHUM, UCUHCICHHE
MIpEeINKaTOB

Tema 23. byaeBa aareopa. bynesa anreOpa. Jloruka mpenukaToB: CBOOOJHBIE U CBSI3aHHBIC
IIepeMEHHbIE, SKBUBAJICHTHbBIE ITPE00pa30BaHus U MpeBapeHHas HopMalibHas Gopma. MHpopmanus u ee
u3MepeHue. DHTponus. MeTo1pl ONTUMaIbHOTO KOJIUPOBAHUS

Tema 24. MammnHas apupmeruxa. MamuHHas apupMeTrKa: npejacraBieHue yucen B 9BM,
MOTPEIIHOCTY MAIUIMHHBIX BBIUYMCIIEHWH, MAIIMHHBIE KOJbl. T€OpHUs aJrOPUTMOB: MOHSATHE AITOPUTMA,
(dopmanbHbIe ATOPUTMUYECKHE MOJIENH, YHUBEPCAIbHBIA aIFOPUTM, aJlTOPUTMHUYECKAsl Pa3peIiuMOCTh,
JITOPUTMUYECKU HEpa3pelnMble TPoOIeMbl, OCHOBHbIE KJIACCHI AITOPUTMHUYECKON CII0)KHOCTH, TIOHATHE
NP-cnoxHoit npobaemsl, NP-nioHbIe IpoO1eMBI

Pa3nen 5. CucreMHoe nporpaMMHoe odecrieyeHue U BHIYMCIUTEIbHbIE APXUTEKTYPbI

Tema 25. O030p coBpeMeHHBIX ONEPAUMOHHBIX CHCTEM M ONEPAIMOHHBLIX 000JI0YEK.
CpaBautenbHbiii 0030p coBpemMeHHbIX OC u omepanunoHHbIX o00oiouek. CereBpie OC W OCHOBHBIE
MIPOTOKOJIbI. BHYTpeHHsIsl OpraHu3anus onepalioHHbIX CUCTEM

Tema 26. Ynpapiaenue pecypcamu. AOCTpakiivs, SKCIOPT H YIpaBICHHE pecypcami.
CunxpoHM3alMs NapaJJIeNbHOTO  YOPABJIECHHUS  IpoleccamMu. TpaHCHISATOpPBI:  JEKCUYECKHH U
CUHTAaKCUYECKUH aHaINU3, paclpeesieHne NaMsTH, TeHepanus Kojia
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Pa3nen 6. ApxutekTypHbIe 0COOeHHOCTH opranu3zanun IBM pa3jinyHbIX KJIaccoB

Tema 27. ApXUTEKTYpa BHIYUCIUTEILHBIX cucTeM. Kiaccudukamus apxurektyp. KoHnseiiepsl,
cynepckaisipubie npoueccopsl, nporeccopsl RISC u CISC, mHOrompoueccopHbie KOMIIBIOTEPHI U
ky1actepbl. OCHOBHBIE TUITBI KOMIIBIOTEPOB.

Tema 28. ba3oBble NOHATHA W KOHUENUHMHU SI3bIKOB NPOrpaMMHpPOBaHMs. SI3bIKU
MPOrpaMMUPOBAHUsl HU3KOTO M BBICOKOTO ypoBHA. KoMmumsitopsl ¥ uHTeprperatopbl. CHUCTEMHOE U
MIPUKJIATHOE IPOTPAMMUPOBAHUE

Tema 29. CoBpeMeHHbIe TEXHOJOTHM NporpaMMupoBaHus. [k XKU3HU MOPOrpaMMHOIO
npoaykra. [Ipoekt u npoekrupoBanue [10. O0bekTHOE TpoekTUpOBaHue U si3bIk UML.

Tema 30. O0beKTHO-OPHEHTHPOBAHHOE NIPOrpaMMHpoBaHue.. MHkancynsaius, Haciaeq0BaHue,
nonuMopdusm. [lons, ctaTuueckue U BUpPTyalbHble (TUHAMUYEcKHe) MeTo ibl. Kitacchl 1 00BEKTHI

Tema 31. OCHOBHOH NPMHIUN CTPYKTYPHOI0 NPOrpaMMHpPOBaHusi. Tunuszanus JaHHBIX.
CTpyKTypHBIE TUIIBI TaHHBIX. VIHKANCYNIALMS TPOrpaMMHOTo Koaa. Buasl 610KOB mporpaMMHOro KoJia.

Tema 32. Ilnardopma Java. Anmnersl U npuioxenus Java. Java-mamumHa U 1uiatgopmo-
HE3aBUCHUMBIN OANTOBBINA KOJI.

Tema 33. Ilnardpopma .NET.NET Framework. [lapanienbHbie KOMIBIOTEPHI U MapajlieIbHOE
nporpamMmmupoBanue. OcHoBHbIe apxUTeKTypsl (SISD, SIMD, MISD, MIMD) u peanuzanuu

Tema 34. KoHuenumusi MeTaKOMNBbIOTHHIA W pacnpeaeJeHHbIX BbluMcaennid.. KoHmenmus
METaKOMIIBIOTUHTA M PACHpeIeICHHbIX BhIUUCICHUNH. OCHOBHBIE XapakTepucTuku Grid-cUCTeM U THIIbI
npunoxennid. Peanpapie Grid-mpoeKTsl ¥ MPOeKThl (PU3UKH BEICOKUX dHEprui, 6azupyromuxcs Ha LCG

Tema 35. Oco0eHHOCTH NMPOrPaAMMHPOBAHUS NapPaJIeJbHbIX BbluucaeHui. [lapamienbubie
pacuIMpeHusi A3bIKOB MporpaMmMmupoBanus. CHCTEeMBI TPOrpaMMHUpPOBAHHS HAa OCHOBE OOMeHa
coobmenusmu: Linda, PVM, MPI u T.1. CpaBHHTEIbHBIN aHAN3. Peanu3anuu

Tema 36. BoicokonpousBogurtesbHblii FORTRAN. Oo6mue cBenenus u gupektuBsl HPF.
Cpencrta oTnaaku U MoHUTOpUHTA napawiensubix MPI u PVM nporpamm. Pa6ota ¢ Grid-kiactepom

Tema 37. OcHoBHbIe XapakTepucTHKH cereil. CereBble CTaHIAPTHl W CHElU(DHUKAIUN.
WuTepdeiicl, MPOTOKONBI, CTEKW MNPOTOKONOB, WHKamcymsauua. CrangapTel U (YHKIIMOHHPOBAHUE
OECTPOBOHBIX U KJIACTEPHBIX CUCTEM. TeXHOJIOTMU O€30MacHOM mepeayn JaHHBIX

Pa3znen 7. BoluncjanTeJIbHbIE CeTH

Tema 38. Konnenmusa BC. Konuenuus BC, nokanbable u rnobansusie BC. bazosas sTtamon-
Mojienb B3aumoaeicTBus OTKpbITEIX cucteM (OSI). Kommnonents! u crpykrypa JIBC. Tononoruun JIBC
(3B€3711a, KOJIBLIO, IIIMHA) U UX CPABHUTEJIbHBIE XapaKTEPUCTUKU

Tema 39. CemeiicTBa ceTeBbIX NPOTOKO0J10B. CeMelcTBa CETEBBIX NPOTOKOJIOB. CTaHIapThI
CpEeZACTB CBs3U U UHTEpdeiickl. MoJiens CBs3U OTKPBITHIX cucTeM. JlokanbHble ceTu: Tonosorus, Ethernet,
Token Ring. [Tepenaua Ha nanexue pacctosHus. MeToibl cBsA3U. IIpOTOKOIIBI yIIpaBIeHHs KaHaIaMU

Pa3nes 8. be3onacHOCTh KOMNBIOTEPHBIX CUCTEM

Tema 40. Opranunzauus 6esonacHoctu IIK. Opranuzamus 6e3onacnoctu [1K: peectp, penakrop
CHUCTEMHBIX TIpaBmi. 3amuTta oT BUpycoB. Opranuzamus Oe3omacHoctu B JIBC, cxema kmaccudukanuu
nH(pOpMalIKK, IITAT MO 3alIUTe, CUCTEMHAsI MOJIUTHKA 0€30aCHOCTH

Tema 41. Be3onacHocTh B 1J100aJbHBIX ceTsAX. be30macHOCTh B TIIOOAIBHBIX CETSAX: CHCTEMBI
mdpoBanus, MU(POBaHKUE CETEBBIX MPUIOKEHUH, pacpe/esieHrne KITodei

Pasznea 9. ba3el jaHHBIX

Tema 42. Meroabl XpaHeHUsl, OPraHM3alMsl W JOCTYH K JAaHHBIM. MeToJbsl XpaHEHus,
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OopraHu3anus U J0CTYM K AaHHBIM. KoHmenmus tuma qaHHbIX. AOCTpaKTHBIC TUIBI TaHHBIX. OOBEKTHBIC
TUNBI TaHHBIX. OCHOBHBIE CTPYKTYPBI JaHHBIX. MOAENN TaHHBIX: UEpaApXUUECKas, CETeBas, PEIsSIIMOHHAsS

Tema 43. ba3bl aannbix U CYB/l. Ilonstue 06a3pl manubix u CYBJ[. TaOnuibl, MHICKCHI,
MeTonbl niepenaun naHHbix, OLE. TloHsTHe menocTHOCTH 0a3bl JaHHBIX, OTPAHUYCHUN IIETTOCTHOCTH,
TpaH3akiuu, otkara. Opranuzanus gocrymna. @aiaoBbie cUCTEMBI. APXUTEKTypa KIHeHT/cepBep. SI3bIk
0a3 manubix SQL

Pa3nen 10. MopeanpoBaHue, TEXHOJOTHH CO3IaHUS TPOTPAMMHOI0 00ecneYeHus1, NaKeThbl
NPUKJIATHBIX MPOTrPpaMM

Tema 44. IlpuoxeHus HelipoHHBIX ceTeil. Heliponusie cetr. OCHOBHBIE 3JIEMEHTBI CTPYKTYPHI.

Anroput™mbl o0ydenust. [IpunoskeHns HEHPOHHBIX CETEeH.

OCHOBHBIE MPUHIUIIBI MPUKIATHOIO CTPYKTYpHOTO cuctemHoro ananusza. DFD, STD, ERD-
JMarpaMMbl, CJI0Bapu JaHHbIX, Metogoisiorusa IDEF

Tema 45. TexHosornu pa3padoTku HNPOrpaMMHOro odecmedveHusi. [IpyuHUMIBI TeXHOJIOTUU
pa3paboTku mporpamMMmHOro obecnieueHus. JKusuennbli mukn [10, mmaHupoBaHue W yIpaBJICHHE
pa3paboTKO MPOrpaMMHBIX TPOEKTOB, YIPABICHHE KOJUIEKTHBAMH IIPOTPAMMHICTOB

Tema 46. Ilakersl npuUKJIagHbIX mnporpamm. IlakeTsl npukiIaaHbBIX nporpamm. Mx
knaccudukanua. CTpykTypa rakera, ero OCHOBHbIE (DyHKIIMOHAIbHBIE 0710KH. [IakeThl BBIYUCIUTENHHOTO
Ha3HaueHwus. [lakersr s

aBTOMaTu3upoBaHHOTro npoektupoBanus - CAD, CASE

Pa3nea 11. O0mme cBegeHnst 0 MaTeMaTHYeCKOM NPOrPAMMHOM 00eclie4eHUH B TeXHUYEeCKUX
HayKax.

Tema 47. Tadnuunbiii npoueccop EXCEL. Tabnuunsiit npouneccop EXCEL. Hactpoiika HoBo#t
paboueii kauru. Co3ganue W 3amoiHeHHe TaOnuipl. PemaktupoBanue u ¢GopMaTHpOBaHUE TUATPAMM.
CoptupoBka, punbTpanys AaHHbIX. Pelenne 3a1a4u onTHMU3aUH

Tema 48. Cucrema komnbloTepHoil aareopsl Derive. Cucrema KOMIbIOTEpHON anreOpbl
Derive. Ilonb3oBarenbckuii uHTepdeiic. PenaktupoBaHue AOKyMeHTOB. I'paduueckue BO3MOKHOCTH
cucteMsl. [IporpaMmmupoBaHue Ha BXOJHOM SI3bIKE

Tema 49. VYuuBepcaibHas cucrema MathCAD. VhuBepcanpHas cucrema MathCAD.
OcobeHHocTH MOJIb30BaTENbCKOr0 MHTEpQelica. OCHOBHbIE THUMBI AaHHbIX. Pabora ¢ rpaduueckumun
o0bekTamu. CpescTBa NporpaMMUpoBaHus. Perienre 3ajaun onTUMHA3alu

Tema 50. Cucrema anaauTH4ecKux BbluMciaeHuii Maple. Cucrema aHaIMTHUYECKUX
BblunciaeHuit Maple. I'paguueckuii monb3oBarenbckuil uHTepdeiic. OcHoBHbIE 00BekThl. Pabota ¢
rpaduKoil B MHTepakTUBHOM pexxuMe. [IporpammupoBanue Ha si3bike. Penenne 3a1a4u onTHMHU3aUK

Tema 51. Cucrema aBTrOMaTM3anMM MaTeMaTHdeckux pacderoB MaLab. Cucrema
aBTOMaTHU3allMKd MaTeMaThuyeckux pacuetoB Malab.TexHonorus paboTsl B KOMaH/IHOM OKHE. OCHOBHbIE
THUIIBI JAHHBIX cucTeMbl. KoMaH 1bl BEICOKOYPOBHEBOU TpapKu. DIEMEHTHI IPOTpaMMUPOBAHUS

Tema 52. Komnblortepnasi cucrema Mathematica. Kommbrotepnas cuctrema Mathematica.
Wnrepdeiic cuctembl. OcCHOBHBIE 00BbEKTHI. Bru3zyanusaius BeIYUCIEHUN. DIeMEHThI TPOrpaMMHUPOBAHUS

2. [lepeyenn BONPOCOB K BCTYNMUTEILHOMY JK3aMeHY

1. Pemenue 3amau maTpuuHOM anreOpel. Omneparuu, MPOU3BOAMMBIE C MAaTPHUIIAMU: CIIOKEHUE,
YMHOXEHHUE U JIEJICHUE MaTPULl HAa CKAJSIP WM HA BBIPAXKECHUE; CIOKEHUE W BBIUYMTAHHUE MATPHILI;
YMHOXEHHE MaTpHII;, oOpaleHrne (MHBEPTUPOBAHNE MATPHUIIBI).

2. Pemenue 3amau MaTpudHOi anreOpel. Omnepanuu, TPOU3BOAMMBIE C MATPUIAMU: CIOXECHHE U
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.
26.

BBIUMTAaHUE MATPUIl; YMHOKEHHE MaTpHUIL; 0OpaTHas MaTpuIa.

Pemenne 3amau  marpuuHO#l  anreOpel.  Omepanuu, MOPOU3BOJMMBIE €  MaTpHUIlAMU:
TpaHciOHMpPOBaHHAs MATPHULIA.

Pemenue 3amau marpuuHoi anreOpsl. Omnepanuu, NPOU3BOAKMMBIE ¢ MaTpULIAMU: CUMMETpUYHAs
MaTpulla, TPEYrojbHas MaTpulla, CJ€J MaTpULlbl; MHUHOP COOTBETCTBYIOIIUN 3JIEMEHTY
OIIpEAEIUTES; aNre0panyecKoe JOIOIHEHNUE; PaHT MaTPULIbI.

Pemenue cucrem nunelinbix ypaBHenuil. ComectHas CJIAY. Teopema Kponekepa-Kamnenu.
Pemienue cucrem nunelinbix ypapHeHuil. ComectHas CJIAY. ®opmynsl Kpamepa.

Pemenue cucrem nunelinbix ypapHeHuii. ComectHast CJIAY. Meton I'aycca.

Pemenne 3amad BekTOpHOUM anreOpbl. ['eomerpuueckuii BekTop. Monynb Bektopa. CkamsipHOE
MIPOU3BEICHUE BEKTOpPOB. BekTopHOoe mpousBeneHue BEKTOpPOB. (CMelIaHHOE IPOU3BEICHUE
BEKTOPOB. OpTOroHanbHble, KOJUIMHEAPHBIE, KOMIIAHAPHBIE BEKTOPHI.

Pemenue 3agau BekTOpHOW anrebpbl. I'eomerpuueckuil BekTop. JIMHEWHO 3aBHCHMBIE BEKTOPBI.
Jluneiinoe (BEKTOPHOE MPOCTPAHCTRO).

Pemenue 3anau BekTopHOM anredpsl. ['eomerpuueckuii BekTop. basuc imHelHOro npocTpaHcTsa.
KpaeBbie u cniekTpanbpHbie 3a1a4i. MeToa cTpenbObl, CETOYHBIE U BapUAIlMOHHBIE METOAbl. MeTon
Hymeposa, meTon cruraitH-KoJiokauuu 1 Mero Purua.

Hekoppektabie 3amaun. [lceBnopenienre, HOpMaabHOE MICEBIOPEIICHHUE, IOCTPOCHHE HOPMAIBHOTO
niceBaopenienus. Murerpanbabie ypaBHeHHs. OKOHHBIE M AMCKpeTHBIE mpeobOpazoBanus Dypne.
[IpeobpazoBanue ['abopa u Teopema KorenpankoBa-HalikBucTa.

OcHoBbl BeliBieT-aHanu3a. VHTerpanbHOEe M JUCKPETHOE BeMBieT-nipeoOpa3oBanue. DOperMsbl.
[Ipumepsi BeiiiieToB. CemeiicTBo BeliBneToB barria-Jlemapbe.

Kparnomacmitabusiii ananus. BeiiBneTsl ¢ KOMIAKTHBIM HOocuTesieM. OpTOTOHAIBHOCTb, IJ1aJKOCTh,
U CUMMETpPHUSL.

CuMBOJIbHBIE METOIBI PEIICHUS 3a/1a4 MaTeMaTuyeckoro aHanuza. Juddepennuposanue. OcHOBHas
3anava quddepennupoBanus. OnpeaeneHue NPOU3BOAHON (YHKIIUH.

CuMBONBHBIE METOABI pELIeHHs 3ajad MaremMaruyeckoro axanumsa. Jluddepenuupopanue.
I'eomeTprueckuii U GU3NYECKUI CMBICI TPOU3BOIHOM.

CuMBOJIBHBIE METOJIBI PelIeHUs 3a7a4 MaTeMaThudyeckoro ananuza. Juddepenmuposanne. Tabmuma
MIPOU3BOJIHBIX 3JIEMEHTAPHBIX (QYHKIUH.

CuMmBOJIBHBIE METOJBI pelIeHus 3aJad Maremarudeckoro ananuza. Juddepenmupopanue.
Uccnenoanue rpadukoB GyHKIHI ¢ TOMOIIBIO TPOU3BOIHBIX.

CHMBOJIBHBIE METOJBI PEIICHUS 3a/lad MaTeMaTudyeckoro aHanusa. MHrerpuposanue. OnpenencHue
nepBooOpa3zHoil pyHkuu. Tabnuia HHTErpaioB 3JeMEHTAPHBIX (PYHKIHIA.

CuMBOJIBHBIE  METOABl  PEIICHUs  3aJad  MaTeMaTudeckoro asanusa. HHterpupoBanue.
Heomnpenenennslit uuterpain. Tabmuiia HHTETpaaoB AJIEMEHTAPHBIX (DYHKIIHH.

CuMBOJIbHBIE ~ METOJBl  pEIIeHUs  3ajJad  MaTeMaTHdeckoro aHanu3a. HterpupoBanue.
Onpenenennbiii uHTEerpai. ['eomeTpruyeckuil cMbICH ompezeeHHoro uHterpana. Ilpunosxkenus B
TEXHUUYECKUX HayKax.

UYucneHHble METOIbl HHTETPUPOBaHUs. MeTo NpsSMOYTroIbHIUKOB, METO/1 TPAIIELIUM.

YucneHHsle METObI HHTETpUpOBaHusA. Meron CumIcoHa.

UYucneHHble METOIBI PELLIEHUS] ypaBHEHUI. MeTon fenenus otpeska nonojam. Meron Herotona.
DyHKIIUN HECKOJIBKUX MepeMeHHbIX. YacTHble mpou3Boanble. [lonHblil quddepennma.

@OyHKIIMM  HECKOJIBKMX  IepeMeHHbIX. YacTHble mnpousBoaHble. HeobOxoaumele — yciaoBus
CYLIECTBOBAaHMSI KCTpeMyMa (YHKIUU JBYX MEpPEeMEHHbIX. J[ocTaTouHble yCIOBHS CYHIECTBOBAHMS



217.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.
47.

48.

sKcTpeMyMa GYHKIMH IBYX [TEPEMEHHbIX.

Pemenne muddepeHnmanpHeix ypaBHeHUH U ux cucrteM. Ompenenenue auddepeHnnanTbHOro
ypaBHenus. OOwikHOBeHHBIE 1Y U 1Y ¢ yactHbiMU nipousBoaHbIME. [lopsaok Y. Pemenue V.
Oo6mee pemenne /Y. YUactHoe perenne Y.

Pemenne nuddepenumansHeix ypaBHeHHH u ux cucreM. Omnpezaenenue audQepeHnnaIbHOro
ypaBHeHus. O0bikHOBeHHBIe 1Y 1 1Y ¢ wacTHBIMEH npousBoAHbIMH. [Ipumepsr 1Y B TeXHUYECKUX
HayKax.

Uucnennoe pemenne nuddepeHuanpHbpIx ypaBHeHHH. Metoa Diinepa. Meroa Komu.

Uucnennoe pemenue auddepeHnnanbHbIX ypaBHEHH mepBoro mopsaka. Meton Ditnepa. Meroa
Kommu. Ywucnennoe pemenue muddepeHnnanbHbix ypaBHeHHi. Meton Pynre-Kyrra derBeproro
MopsAKa.

YucieHHoe peleHne IpuBeACHHON CUCTeMBI ] QepeHInaTbHbIX YPABHEHUH IIEPBOTO MOPSAKA.
Pemenne KOMOMHATOpPHBIX M BEpPOATHOCTHBIX 3amad. Pasmemenwus. IlepecranoBku. CoueraHwus.
OcHOBHBIE KOMOMHATOPHBIE (POPMYITHI.

Pemienne KOMOWHATOPHBIX W BEpPOATHOCTHBIX 3amad. Mcmeitanus. CoObitne. COBMECTHMEIE,
HECOBMECTHUMBIE, TPOTHUBOMOJIOXKHBIE, TOCTOBEPHbIE, HEBO3MOKHbBIE, PABHOBO3MOKHBIE, CIIydailHbIe
COOBITHS.

Pemennie KOMOMHATOPHBIX M BEPOSTHOCTHBIX 3amad. CyMMa, NpOU3BEICHHUE, IOJIHAsA TpyIma
COOBITUI. DJIeMEeHTapHbIe, OJArONPUSTCTBYIOIINE COOBITHS.

Pemenne koMOMHATOPHBIX M BEPOSATHOCTHBIX 3aaay. Kiaccuueckoe omnpeneseHne BEPOSITHOCTH.
®opMyia MOJHON BEPOATHOCTH.

Pemenne koMOMHATOPHBIX M BEPOSATHOCTHBIX 3aaay. Kiaccuueckoe omnpeneseHne BEpOSITHOCTH.
®opmyia baneca.

Pemenne KOMOMHATOPHBIX M BEPOSATHOCTHBIX 3aaay. Kiaccuueckoe ompejeseHrne BEepOSITHOCTH.
®opmyina bepnyiun.

Marematuueckoe MOJAETUPOBAHUE KaK METOJ OMHCAHMS U MCCIENOBAaHUS CIOKHBIX CHCTEM (B
(bu3MKe, SKOHOMHKE, YIPABIECHUHU U IPYTUX 007aCTAX 3HAHU).

OCHOBHBIE 3TaIlbl MOAETUPOBAHHUS.

[IpumeHeHne MaTeMaTUYECKUX MOJIENIEN B BBIUUCIUTENbHBIX IKCIIEPUMEHTAX.

Komnbrotepasie Mozienu kak (GopMann3zoBaHHOE MpencTaBieHne B OBM nmpakTHueckux npueMoB U
METO/IOB MPUKJIATHON 00JIacTH.

Anrebpa MHOXkecTB. AnreOpa oTtHomieHWd. buHapHble OTHOIIEHHWS W HX cBoWcTBa. OTHOIIEHUSA
SKBUBAJIEHTHOCTH, OTHOIIIEHHE MOPSAIKA.

I'padbr: Buabl, cmocoObl TpEACTaBICHUS, MapHIpyThl B Tpadax, omepanuu Haa Tpadamuy,
nzoMopdusm rpados. JlepeBbs U X CBOHCTBA.

DOneMeHThl Teopuu (POpPMABHBIX CHCTEM: TOHATHE (OpPMANbHON CHCTEMbI, HCYHCIEHUE,
¢dopManbHblli BbIBOA. [lonHOTa, HENMPOTUBOPEUMBOCTH, Pa3pPEIIMMOCTh (HOPMaIbHOW CHCTEMBI.
Hcuncrnenune BbICKa3bIBaHU, HUCUUCICHUE TPEAUKATOB

bynesa anrebpa. Jlormka mnpenukaToB: CBOOOTHBIE M CBSI3aHHBIE TIEPEMEHHBIC, DKBHBAJICHTHHIC
npeoOpa3oBaHus U IpeaBapeHHas HopMajibHas Gopma.

Nudopmanus u ee uamepenne. JHTponus. MeTo1bl ONTUMAILHOTO KOJIUPOBAHHUS.

MammnHas apudMeTHKa: IpeacTaBieHne yucel B OBM, MOrpemHocT ManinHHBIX BBIYUCICHUH,
MAaIlIMHHBIE KOJBI.

Teopust anropuTMOB: MOHATHE aNTOpUTMa, (OpMaTbHBIE ANTOPUTMHUYECKHE MOJICTH, YHUBEPCATbHBIH
QITOPUTM, aAJITOPUTMUYECKas pa3peliuMOCTh, AJITOPUTMUYECKH HEpa3peliuMble MPOOJIEMBI.



49.

50.

51.

52,

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

OCHOBHBIE KJIACChl QJITOPUTMHYECKOM CIIOKHOCTH, TOHsATHE NP-croxxHoi mpobsiemsbl, NP-monHbIe
poOJIEeMBI.

OCHOBHBIE KJIACChl QAJITOPUTMHYECKOM CIIOKHOCTH, MOHsATHE NP-croxHoil npobiiemsl, NP-monHbie
poOIEMBI.

CpasuutenbHbIil 0030p coBpeMeHHbIX OC u omnepanuoHHbix 00onouek. CereBbie OC M OCHOBHBIE
MPOTOKOJIbI. BHYTpeHHsIsI OpraHu3aius onepaluoHHbIX CUCTEM.

AOcTpakuus, 3KCHOPT W ympaBiieHue pecypcamu. CHHXPOHHU3ALMS MHapalieIbHOrO YIPaBICHUS
npoueccamMu. TpaHCHAATOPBI: JEKCUYECKUM M CHHTAKCUYECKUU aHajau3, paclpeleieHue NaMsTH,
reHepanus Koja.

ApXUTeKTypa  BBIYMCIUTENbHBIX  cucTeM.  Krnaccudukanuss — apxutektyp.  Kouseiiepsl,
cynepckaisipabie mpoieccopsl, npoueccopbl RISC u CISC, MHOrompoieccopabie KOMIBbIOTEPHI U
Ki1actepbl. OCHOBHBIE TUITBI KOMIIBIOTEPOB.

ba3oBblie MOHATHS ¥ KOHIIENIUH S3bIKOB MPOrPaMMHUPOBaHUS. SI3bIKHM MPOTPaMMHUPOBAHUSI HU3KOTO U
BBICOKOTO ypoBHs. Komnuisitopel u unTeprperatopbl. CUCTEMHOE U MPUKIIATHOE
MpOrpaMMHUpPOBAHUE.

CoBpeMeHHbIE TEXHOJOTUU MporpaMMupoBanud. L{ukn xu3Hu nporpammuoro npoaykra. IIpoekt u
npoektupoBanue [10. O6bekTHOE MpoekTupoBaHue u si3pik UML.

OOBEeKTHO-OPUEHTHUPOBAHHOE TPOrpaMMUpoOBaHue. MIHKanCymsaIus, Hacae10BaHue, MOTUMOPPHU3M.
[Tons, cTaTuueckre U BUPTyalibHbIE (IMHAMHUYECKHE) MeTOAbI. Kiacchl 1 0ObEKTHI.

OCHOBHOM PUHIIUI CTPYKTYPHOTO MpOrpaMMupoBanus. Tunuzaius qaHHbIX. CTPYKTYpHBIE THITBI
JNaHHBIX. HKAMCYIISIus MPOrpaMMHOTO Ko1a. BUIbl GJIOKOB IPOrpaMMHOTO KOJIA.

[Tnardpopma Java. Ammuiersl w mpuioxeHus Java. Java-mammHa W 1IaThOpMO- HE3aBUCHUMBIN
OaTOBBII KOJI.

[Tnatrpopma  .NET.NET  Framework. IlapamienbHple  KOMIBIOTEPHI M HapajUICIbHOE
nporpamMmmupoBanue. OcHoBHbIe apxUTEeKTypsl (SISD, SIMD, MISD, MIMD) u peanuzarumu.
Konnenmus MeTakoMIbIOTHHTA U pacipe/iesIeHHbIX BbhrunciaeHuit. OcHoBHbIE XapakTepuctuku Grid-
CUCTEM U TUIIBI IpuiiokeHui. Peanbubie Grid-mpoeKTsl U MPOEKTHI (PU3UKU BBICOKUX SHEPTUH,
6azupyrommuxcs Ha LCG.

Oco0eHHOCTH TPOTPAaMMHUPOBAHUS MapaIeTbHBIX BeIuucIeHUH. [lapanienbabie pacimpenHus
SI3BIKOB TIporpaMmmMupoBaHusi. CUCTeMBbI TPOrpaMMUPOBAHUS HA OCHOBE 0OMEHA COOOIICHUSIMU
Linda, PVM, MPI u 1.n1. CpaBHUTENBHBIN aHanmu3. Peanu3anuu.

Bricokonpoussogutenpabii FORTRAN: obmiue cBenenus u qupextuBsl HPF. Cpenctsa otnaaku u
MoHuTOpHHra napamuienabsix MPI u PVM nporpamm. Pabota ¢ Grid-kiactepom.

OcHoBHbIe XapakTepucTuku ceteil. CeTeBble CTaHIAPTHI U crienudukanuu. MaTepdeiicsr,
MIPOTOKOIIBI, CTEKU MTPOTOKOJIOB, MHKaNCynanus. CTanaapTel U QyHKIIMOHUPOBAHKE OECIIPOBOIHBIX U
KJIACTEPHBIX cucTeM. TexHonoruu 6e30nacHoi nepeaaun JaHHbBIX.

Konuenmus BC, nokanehbie u rnodansubsie BC. ba3zoBas 3TanoH-Moienb B3aUMOAEHCTBUS OTKPBITHIX
cucteM (OSI). Komnonentsl u crpykrypa JIBC. Tonomorun JIBC (3Be3na, KOJbIIO, ITMHA) U UX
CPaBHUTEIBHBIC XapaKTEPUCTUKH

CemeiicTBa ceTeBbIX MNPOTOKONOB. CTaHIApThl CPEACTB CBSI3M W uHTepdeiicbl. Mojaenb cBsizu
OTKpBITHIX cucTeM. JlokanbHbie cetu: Tomosorus, Ethernet, Token Ring. Ilepemaua na panexue
pacctostHusi. Metoasl cBsa3u. [IpoTokoinbl ympaBiieHHs KaHallaMu JAaHHBIX. Internet: mpoToko:n
TCP/IP, anpecanus, METOI OKOH, CTPYKTypa 3aroJIOBKOB.

Opranuzanus 6e3omacHoctu [IK: peectp, pemakTop CHCTEMHBIX MpaBWi. 3alldTa OT BUPYCOB.
Opranms3anus Oe3omacHocti B JIBC, cxema knaccubukaruu wHpOpMAIMy, MmTaT IO 3aIIUTE,
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CUCTEMHas MOJINTUKA O€30IacCHOCTH.

66. be3omacHOCTh B ri00adbHBIX CETAX: CUCTEMBbI MU(pOBaHUs, MU(POBAHUE CETEBBIX NMPHUIOKECHUH,
pacrpeesieHre KI0Uei.

67. Meroapl XpaHEHUs, OPraHU3AMS W IOCTYN K JaHHBIM. KoHIenmus Thma JaHHBIX. AOCTpakTHBIC
TUNBL JTaHHBIX. OOBEKTHBIC THUIBI NaHHBIX. OCHOBHBIE CTPYKTYpPBI JTaHHBIX. MOJAETH ITaHHBIX:
uepapxuueckasi, ceTeBasi, pessuOHHasl.

68. Ilonstue 6a3wl manHbix U CYBJI. TabGnuiel, nHACKCH, MeTObI Tiepenaun nAaHHbIX, OLE. ITonstue
LEIOCTHOCTH 0a3bl JIaHHBIX, OTPaHUYEHUN LEJOCTHOCTH, TpaH3aKIMM, OTkata. OpraHuzarus
nocrymna. @aitoBble CHCTEMBI. ApXUTEKTYypa KiIueHT/cepBep. S3bik 6a3 manabix SQL.

69. Heiliponnsie cetu. OCHOBHBIE 3JEMEHTHI CTPYKTYpbl. AJNroputmbl 00ydeHus. IlpwioxeHus
HEUpOHHBIX ceTeil. OCHOBHBIC MPUHIUIBI MPUKIATHOTO CTPYKTYPHOIO cucTeMHoro anaiusza. DFD,
STD, ERD-muarpamwmel, ciioBapu nanubix, merogoiorust IDEF.

70. IlpUHOUTIBI TEXHOJIOTHMH Pa3pabOTKH MporpaMMHOTO obOecrieueHus. JKusnennbrii 1ukn [10,
IUTAHUPOBAHUE W YIPaBJICHWE Pa3pabOTKOW MPOTpaMMHBIX MPOEKTOB, YIPABJICHUE KOJUICKTHBAMHU
MIPOTPaMMHUCTOB.

71. Tlaketsl mnpukiagHeix mnporpamm. Wx kmaccuukanus. CTpykTypa TMakeTra, €ro OCHOBHbBIC
¢dbyHkuonanbHple  Onoku.  [lakeTsl  BeIUMCHHUTENBHOTO  Ha3HaueHWs.  [laketsl s
aBToMaTu3upoBaHHOTO npoektupoBanus - CAD, CASE.

72. Tabmuunsiii mpoueccop EXCEL. Hacrtpoiika HOBo#l paboueit kuuru. Co3naHue M 3aroiHEHHE
tabymnbl. PemaktupoBanne u QopmarupoBanue guarpamm. CopTHpOBKA, (UIBTpAIUs JTaHHBIX.
Pemrenue 3agaun onTuMU3aIug.

73. Cucrema xommbtoTepHoir anredpel Derive. Ilomp3oBarenbckuii uHTEpdeiic. PenaxTupoBanue
nokyMeHTOB. ['paduueckre BO3MOKHOCTH cucTeMBI. [IporpaMMupoBanre Ha BXOTHOM SI3BIKE.

74. YuupepcanbHas cuctema MathCAD. OcobGeHHOCTH mMOib30BaTeNbCckoro uHTEepdeiica. OcCHOBHBIC
Tunbl JaHHBIX. Pabota ¢ rpadumyeckumu oObekTamu. CpenctBa mnporpammupoBaHus. PemieHue
3a/1a4i.

3. Kputepnu oneHnBaHus 3K3aMeHALIMOHHOI0 OTBETA

SKSaMeHaHI/IOHHaﬂ KOMHCCHS BBICTABJISICT OLICHKY I10 100-6amibpHOI HIKae.

Ot 91 10 100 6a110B cTaBUTCS NIPU COOJIIOJICHUN CIIEAYIOIINUX YCIOBHIMA:

— TOKa3aJl OTIMYHbIE 3HAHMA B OOJACTH MaTeMAaTHMYEeCKOrO0 MOJIENMPOBAHMS, YUCIEHHBIX METOJ0B U
KOMIUIEKCOB ITPOTPaMM;

—  TPaMOTHO YNOTPEOJISeT TEPMMHBI; MOJHO, IIPABWIBHO M JIOTMYHO OTBEYAET HA BOIPOCHI OWieTa U Ha
JIOTOJTHUTENbHBIE BOIPOCHI;

—  yMeeT HCHOJIb30BaTh MOJYyYEHHbIE TEOPETUYECKHE 3HAaHWS MPH PEIICHUH MPAKTHUECKUX BOIPOCOB M
3a/1aHUl; yMEET SMOLIMOHAIBHO, IIOCIIEI0BATENBHO, JIOTUYHO, 10KA3aTEIbHO U3JIaraTb CBOU MBICIIH.

Ot 81 10 90 6a/1510B cTaBUTCS MPHU COOTIOAEHUH CIIETYIOLINX YCIOBUIL:

— TMOKa3aJ XOpOolLIMe 3HaHWA B OOJACTM MAaTeMaTHYeCKOro MOJEIMPOBAHHUS, YHCICHHBIX METO/IOB U
KOMIUIEKCOB ITPOTPamMM;

—  TPaMOTHO yIOTpeOIsieT TEPMHHBI;

—  pacKpbIBaeT COAEPIKAHNUE BOIPOCOB OMIIETa, HO AENIAET 3TO HEIOCTATOUHO HOIPOOHO;

—  yMeeT HCHOJIb30BaTh MOJYyYEHHBIE TEOPETUYECKHE 3HAaHWS MPH PEIICHUH MPAaKTHYECKUX BOIPOCOB M
3aJaHWI;

—  JIOMYCKAaeT HEKOTOpble HETOYHOCTH, OJHAKO MOMKET CKOPPEKTHPOBaTh CBOM OTBET B COOTBETCTBUH C
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HaBOAIIMIMHA BOIIPOCAMHU 3K3aMCHATOPA,
YMECT MOCIEA0BATEIIBHO, JIOTHYHO U3JIaraTb CBOU MBICJIN.

Ot 71 no 80 0a110B cTAaBUTCA 3a:

MOKa3aJl Y/IOBJICTBOPUTENLHBIC 3HAHUS B OOJIACTH MAaTEMATUYECKOTO MOJCIUPOBAHUS, YUCICHHBIX
METO/IOB U KOMIUIEKCOB IIPOTPaMM;

MOHMMAET OOIEUCTOPHYECKUE TEPMUHBI, HO HE BCET/Ia TPAMOTHO UCIIONB3YET MX B PEUH;

(bparMeHTapHO PAaCKpPBIBAET COJIEP KaHUEe BOIPOCOB OHJIETA;

JIOMYCKAET 3HAUUTENbHbIE OIMOKU TIPH OTBETE, OJHAKO CIIOCOOEH MX MCIIPABUTH C MIOMOIIBIO HABOISIIIX
BOITPOCOB AK3aMEHATOPA;

UCTIBITHIBACT 3aTPyJHEHHS MPU WUTIOCTPUPOBAHUH TEOPETUUECKUX TTOJIOKEHUI IPUMEpaMH U3 TIPaKTHKY;
HE yMEeT I0CIIe0BATENHHO, IOTUYHO U3JIaraTh CBOM MBICIIH.

70 1 MeHee 0AJIJIOB CTaBUTCH 34:

10.
11.

12.

13.

IOKa3aJl HCYIOBJICTBOPUTCIIBHBIC 3HAHHSA B 0o0acTd MaTeMaTHYECKOro MOJCIIMPOBAHUA, YUCIICHHBIX
MCTOJI0B U KOMITJICKCOB ITPOrpaMm;

HC MOXXCT OTBETUTH HA BOIIPOCHI OusieTa UM OTBEYAeT HCBCPHO, HCCBA3HO, HCJIOTMYHO,

HC ITIOHUMACT CIICHHAJIbHBIX TCPMHWHOB,

HE MOJKCT IMPUBECTU IIPUMEPLI U3 IIPAKTUKH,

HC MOXKCT IIOCJICA0BATCIbHO, JIOTHYHO HU3J1araTb CBOM MBICJIM.

4. PecypcHoe obecnieuenue
4.1. OcHoBHAas JIUTEpPaTYypa
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2009. - 478 c.
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C.

HManxo I1.E. Beiciias mareMaTuka B ynpaxxHeHUsIX U 3afa4dax. B 2-yx gactax. — M.: OHUKC,
2005.—416c.

Jlykankus JI. [u ap.] Beiciias maremMatuka: yaeOHUK JUIS CTY€HTOB BBICIIMX TEXHUYECKUX
yueOHbIX 3aBefieHnit — Mocka: Breiciias mkomna, 2009. — 583 c.

Camapckuit A.A., I'ynun A.B. Hucnennble MeToibl MaTeMatuyeckon pusuku. - M.: Hayunsiii Mup,
2005. 384 c.

Henncosa 3.B.,.Kyuep A.B. Kpartkuii kypc BerurcnuTenbHol marematuku - Cankr-IlerepOypr:
HNY UTMO, 2013. - 90 c.

Parynuna M.1. UnpopmaniioHHble TEXHOIOTUU B MaTemMaTuke. — M.: «Akaaemusi», 2008. — 304 c.
Hopenkos WN.I1., Ky3pmuxk I1.K. Mapopmanmonnas noaaepxka HaykoeMkux uznenuit (CALS-
texHonorun). M.: MI'TY nm. H.O.baymana, 2002.

lNarapuna JI. I'., Kokopesa E. B., Bucnagyn b. JI. Texnonorus pa3paboTku mporpaMMHOTO
ooecneuenus — M.: U]] « DOPYMy»; UHOPA-M, 2008.

Bbpayzne 3. Texnonorus pa3paboTku nporpamMmmuoro ooecnedenus — CII6: I[Tutep, 2004.
ABTOMaTH3MPOBaHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH B SKOHOMUKeE [ Teker]: yued. / M.U.
CemenoB [u ap.]; mox obm. pea. U.T. Tpyoununa. — M.: dunancs! u ctatuctuka, 2002. — 396 c.
Adanacwes, B.H. Indopmarironsble TeXHOJIOTHH B ynpasieHuu npeanpusarueM [Teker] / B.H.
Adanacoes, A.W. [loctHukOB. — 2-¢ u3a. — M.: MUDOM, 2004. — 412 c.

IIpeiic B.B. [IpoexkTupoBaHye MalllvH U alnapaToB MHUILEBBIX U NepepadaThIBAOIINX TPOU3BOICTB.
VYuebnoe nmocodbue. Tyna: U3a-so Tynl'Y. 2005.- 156 c.
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CII6., BXB-Iletepoypr, 2004. — 432 c.

Mamox B. H. Beenenune B coBpemennbie CAIIP: Kypc nekuuii. - M.: JIMK Ilpecc, 2010. - 192 c.
JmBun bupusz AutoCAD 2012 giist — M.: «/{nanektukay, 2011. — 496 c.

[Monemyk H. H., Jlockyros I1. B. AutoLISP u Visual LISP B cpene AutoCAD — CII6, BXB-
[TerepOypr, 2006. — C. 960.

Ounkenpitein J. AutoCAD 2008 u AutoCAD LT 2008. bubnus nonb3oBatens — M.:
«Jlnanextuka», 2007. — C. 1344.

M.H. Kupcanos. "[IpakTuka nporpammupoBanus B cuctreme Maple" M.: Mznarensckuit nom MOU,
2011, 208c.

M. H. Kupcanos. 3aa4u 110 TEOPETHUECKOM MEXaHUKe ¢ pereHussMu B Maple 11. M.: ®usmarnur,
2010, 264c.

Yapnws ['enpu DaBapac, Jssun O. [lennu. Iuddepennnansupie ypaBHSHHS B KPaeBbIC 3a/1a4H:
MO/JICIIMPOBaHNE U BBIYKCICHHE ¢ ToMoIibio Mathematica, Maple u MATLAB. 3-e uznanue. Kues:
Hwnanextuka-Bunabssmc, 2007.

Ananwes B.3., boiiko B.K., Posoa E.A. IIporpammupoBanue u pa3paboTka nmpuinoxxeHuid B Maple.
I'ponno, Tannun, 2007.

Anexkcees E. P., HecHokosa O. B.. Pemienne 3a1a4 BBIYMCIUTEIbHON MaTEMAaTUKH B TAaKETaxX
Mathcad 12, MATLAB 7, Maple 9. M: HT Ilpecc, 2006, 496c.

Maple 9 B matemaruke, ¢pusuke u oopazoanuu. M.: COJIOH-IIpecc, 2004.

I'annep B., ['pxebuyek M. Pemienue 3aau B HAyYHBIX BBIUMCICHUSX C MpuMeHeHrneM Maple u
MATLAB. MHu.: Baccamenua, 2005. — 520 c.

Anexuna I'. B. Undopmatuka. bazoBslii kypc: yuebnoe nocobue / Ilon pen. I'. B. Anexunoit. - 2-e
u3 ., goi. u nepepad. — M.: Mapker [IC Kopnopeitmn, 2010. - 731 c.

Boraros @. I'. [IpakTukym mo unpopmatuke: Word - Excel - Access: YueOHoe mocobue - 2-¢ u3 .,
nepepad - M.: [lut-M, 2010. - 264 c.

BacwuibkoB A. B., BacunbkoB A. A., BacuibkoB U. A. HbOpMaiMOHHBIE CUCTEMBI H KX
6e3omacHoCTh - M.: ®opym, 2010. - 525 c.

Maxkaposa H. B. UndopmaTuka u mHGOpMaIIMOHHO-KOMMYHHUKAIIHOHHBIE TeXHOJ0rHu. - CII6.:
ITurep, 2011. - 224 c.

Yunura A. @. apopmanonHas 6€30MacHOCTb aBTOMaTU3UPOBaHHbIX cucteM / A. ®@. Yunura -
M.: I'emnoc APB, 2010. - 335 ¢

anerun B. ®@. KommiekcHas 3amuTta MHQOpMaIMK B KOPIOPAaTUBHBIX cucteMax - M.: ®opywm,
2010.- 591 c.

Sxymmuna E. U3yuaem MuTtepuet. Coznaém Web-ctpannuky. — CII6.: ITutep, 2000. — 256 c.

JL. . JTannay, E.M. JIudpmmn Mexanuka, KBantoBas mexanuka, 1958.

Jbx.®@opcaiit, M.Manbkonsm, K.Moynep. MammHHbIE METOABI MATEMATUYECKUX BBIUMCIICHUN.
1980.-279 c.

J.Kaxanep, K.Moynep, C.Hsm1. Ynucnennsie MeTos! U porpammHoe odecnieuenue. 1998.575 c.
H.M.CmupHoB. Java 2: YuebHoe nocobue.- M.:"Tpu JI", 2000.-320 c.

b.Okkens. Gunocodust Java.bubamoreka nmporpammucta.-CII6 Jlutep, 2001 .-880 c.

Cadonos B.O.Bseznenue B Java-texHonoruio : YueOnoe nocodue.-Hayka, 2002.- 187 c. baxBanos
H.C., XKunxos H.I1., Ko6enrkos I'.M. UuciieHHbIE METOIBI

B.1.Kpsinos, B.B.bookos, I1.11.Monacteipusiii Beraucnurensasie Mmetoas! TT. 1-2, M: Hayka,
1976-1977.

Camapckuit A.A. Teopus pasHocTHbIx cxeM M.Hayka 1997

C.I''Muxnnu Bapuannonnbsie MeToIbl B MaTeMaTudeckoi ¢pusuke, M.: Hayka, 1970.

Jo6emm 1. lecats mekuuii o BeiiBimeram. PXJ], 2001.

B.I'. Omudep, H.A. Onudep. Komnerorepusie cetu. [IpuHIUNbBI, TEXHOIOTUY, TPOTOKOILI. - [TuTep,
2002
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BerancIuTeNnbHbIX cucteM. "BXB", Cankr-IlerepOypr, 2002 1., 396 c.

C.Hemnrorun, O.Crecuk CoBpemennsiii @optpan. Camoyunrens. "bXB", Cankr-IletepOypr, 2004
r., 481 c.

4.2. lonoJHUTEIbHAA JIUTEpaTypa

3axon Poccuiickoit @enepanuu «O cpencrBax maccoBoit napopmarum» - Mocksa: Omera-JI, 2010.
-38c.

WNudopmannonnsie texnonoruu / [lox pen. Tpopumosa B. B. - M.: Briciiee o6paszoBanue, 2011. -
632 c.

KommbrotrepHsie cuctemsl U cetu: yueoroe nocoowue / [Tox pen. B. I1. Kocapesa u JI. B. Epémuna. -
M.: ®unance u cratuctuka, 2000. — 464 c.

Makaposa H. B. Uudpopmaruka 1 nHGOpMAIIMOHHO-KOMMYHHUKAITMOHHBIE TexXHOJIOTHH. - CI10.:
ITutep, 2011. - 224 ¢

CucreMbl HCKYCCTBEHHOTO UHTEJIEKTA U HEHMpOHHBIE ceTu //DKkoHoMuYeckas nHpopmatuka /[lon
pen. I1. B. Konroxosckoro. CII6.: [Tutep, 2000. — 546 c.

Conomenuyk B. Kpatkuit kypc Untepuer. — CII6.: [Tutep, 2000. — 288 c.

@urypnos B. 3. IBM PC mia nons3oarens.-M.: UHOPA-M, 2006.- 289 c.

SAxymuna E. U3yqaem Unrtepner. Coznaém Web-crpanuuky. — CII6.: ITutep, 2000. — 256 c.

4.3. UuTepHeT-pecypcsbl

Hayunas 6ubmorexa Muarl'Y https:/lib.inggu.ru/

Onektponnass Oubmmoteka East View http://www.dlib.eastview.com JlocTynm BO3MOXKEH C JIFOOOTO
KOMITBIOTEPA, BKIIFOYEHHOTO B YHUBEPCUTETCKYIO ceTb MHITY

baza nmamsbix «llommpen» http:/www.polpred.com JlocTym BO3MOXEH C J0O0OrO KOMITBIOTEpA,
BKJIFOYEHHOT'O B YHUBEPCUTETCKYHIO ceTb VHTTY

Wnadopmammonnas  cucrema  «EamHoe  OKHO — JocTyma K 0OpasoBaTelbHBIM  pecypcam»
http://www.window.edu.ru CBoGoHsIi goctym 1o cet IHTepHeT.

Wupopmanmonnass cucrema «OkoHomuka. Cormonorus. MeHemkmeHT»  http://www.ecsosman.ru
CBoboHbIi nocTyn 1o cetd MHTepHerT.

Caiit Belciieil arrectaionHoi komuccuu http://www.vak.ed.gov.ru CBoOOAHBI JOCTYyHn 1O CETH
Hurepuer.

B oMo acupanTtam http://www.dis.finansy.ru CBoGoHbI qocTym 1o ceti MHTepHeT.

Elsevier http://www.sciencedirect.com; http://www.scopus.com JlocTym BO3MOXEH C JHOOOTO
KOMITBIOTEPA, BKIIFOYEHHOTO B YHUBEPCUTETCKYIO ceTh MHITY

KoncynberanT crynenta http://www.studmedlib.ru Jloctyr no uaauBuyaqsHBIM CKpETY-KapTaMm.
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