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ITIEPEYEHB BOIIPOCOB
HanpasJienne 09.06.01 UndgopmaTnka 1 BBIYHCIUTEIbHAS TEXHHKA

OCHOBBI IOCTPOEHUS M TPOEKTHPOBAHUSA HH(POPMALIMOHHBIX CHCTEM

1. OcHoBHbIe 3Tanbl penienus 3a1a4 Ha IBM; JKU3HEHHBIM LUK MPOTPAMMHOI0 MPOIYKTA.

2. CASE-Texnonoruu. O0bEKTHO-OpPUEHTHPOBaHHAS pa3paboTKa MPOrpaMMHOTO 00ECIICUCHHMS.
3. CASE-texnonoruu. CTpykTypHO-() YHKIIHOHAJIBHBINA TOJIXOI.

4. JlexnapaTUBHBIC S3bIKH IPOTrPAMMUPOBAHHS.

5. OOBEKTHO-OPHEHTHPOBAHHBIE SI3BIKM  MPOTPAMMHUPOBAHMSA:  BBIPA3UTEIbHBIE CPE/ACTBA,
00JacTb NPUMEHEHHUSI.

6. OcHOBHBIE XapaKTEPUCTUKN OOBEKTHOM MOJIENIN NIPECTABICHUS JaHHBIX.

7. CoObITHITHO-OpUEHTHUPOBAHHOE TPOrPaMMHUPOBAHUE.

8. Merospl cienuUKauy MporpamMmm.

9. ba3el 1 0OaHKM NAHHBIX U 3HAHUH.

10. OcHOBHBIC MOJICITH TAHHBIX.

11. IMpwanune: 3ammTel nHGOpMaruu. Kpunrorpadusi.

12. OOGmwue KOHIEMIUU CHCTEMBI yrpaBiieHus 6a3amu naHHbIX (CYB]I)

13. TpeGoBanus k CYB/I.

14. SI3pIka MAaHUITYJIMPOBAHUS JAHHBIMU JUIS PEIIUOHHON Monenu: anredpa pemsiuii Komna, £
HCYHCIICHHE Ha KOPTEXKaX U JOMEHAaX; SKBUBAICHTHOCTb.

15. IlpoexTrpoBaHUE PEIANMOHHBIX 0a3 NTAHHBIX: AaHOMAIUU PEJSIIMOHHON MOJAEH, (QYHKIIHO-
HaJbHbIE 3aBUCUMOCTH, aKCHOMATHKa APMCTPOHTA, HOpMaIbHbIE (POPMBI U JEKOMITO3HIIHSL.

16. 3ammra 6a3 TaHHBIX: EIOCTHOCTh, 0€30MIACHOCTD, a/IMHHHCTPUPOBAHUE.

17. AnmunuctpupoBanue b/ 1 koHTpob. BIOKUPOBKYU U TpaH3aKIIUU.

18. IlepcnexTHBHBIE CUCTEMBI: 00beKTHO-OpueHTHpoBaHHbIe CYB/] 1 0a3bl 3HaHUI.

19. Texnonoruu nocryna k bl uepes WWW

20. OOmne xapaKTepUCTUKU CUCTEM YIIpaBlieHUs JokyMmeHToobopoTom (CY ).

21. DnexkTpoHHbIE XpAaHWIUIIA TOKYMEHTOB.

22. 3anauu u HazHauenue ['C.

23. Kommnonents CYB/I.

24. Monenu nanubix. CTpyKTypBI Mojenei, hopMaTsl (aitios.

25. IlpencraBneHue MHANBUAYAIN3UPOBAHHBIX OOBEKTOB.

26. SI3p1KM 3ampocoB.

27. Tunosele ¢pynkuun CYBJl, ympaBineHue TpaH3aKLMAMH, XypHaIU3alMUs U3MEHEHUH 0a3bl
JTAHHBIX.

28. ApPXUTEKTYpa «KIUEHT-CEPBEP»

29. PacnpenenenHbie 0a3bl TaHHBIX.

30. OOBEKTHO-OPUEHTHPOBAHHBIE OA3bI TaHHBIX.

31. JlenyktuBHbIe B]I, mpoOaeMbl ONITUMHU3AIMH PEKYPCUBHBIX 3aIIPOCOB

IIporpamMmmMHo-annapaTHble CpeICTBA BHIYMCIUTEIbHBIX

U TeJIeKOMMYHHUKAIMOHHBIX CHCTEM

OBOJIOLUS CPEJCTB BBIYUCIUTEIBHONW TeXHUKH. [10KOJIEHNST KOMIIBIOTEPOB.

Kiaccel BEIUNCIUTENBHBIX MAIIMH U UX OCHOBHBIE XapaKTEPUCTHKHU.

[TonsiTHe apXUTEKTYpPhI BBIYUCIUTEIBHON CUCTEMBI.

AmnmnapaTHoe obecriedeHue COBPEMEHHBIX BBIUMCIUTEIBHBIX CUCTEM.

WnTepdeiicsl cpeacTB BHIYUCIUTENBHON TEXHUKH.

CocraB anmapaTHoro odbecrneueHus NepcoHaIbHOI0 KOMITBIOTEPA.

OcHoBHbIE (aKTOPBbI, BIUSAIONIME Ha IPOU3BOAUTEILHOCTh KOMIIbIOTEpa. CriocoObl U
€MHMILIBI OLIEHKH [TPOU3BOJUTEIILHOCTH.

8. IMapamnensHas 00padboTka HHGOPMAITUU B BEIYUCIIUTEIHHBIX CHCTEMaX: YPOBHHU U CIIOCOOBI
OpraHH3aIiHy.

NogakrwnpE
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9. Ilepudepuiinbie yCTpONCTBA BBIYUCIUTEIBHBIX CUCTEM.

10. MeTop! MPOEKTUPOBAHMSI BHIYMCIUTENBHBIX CUCTEM C TOMOUIBIO CHEIMATU3UPOBAHHBIX
CAIIP.

11. Bunsl nporpaMMHOT0O 0O€CrieuYeHus BEIUNCITUTEIbHBIX CHCTEM.

12. Omnepanuonnsie cucremsl (OC). Haznauenue, pynkuuu u coctaBubie yactu OC.

13. Ocnosuble Tunsl OC.

14. OcnoBHble QpyHKIIUN (PAIOBOI CUCTEMBI.

15. Hasznauenue ciryxeOHbIX Tporpamm B coctaBe OC.

16. MeToabl U CUCTEMBI apXHUBAIH TAHHBIX.

17. AuTUBUpYCHBIE IPOrPAaMMHBIE CPE/ICTBA.

18. OOmme npUHIKIBI TOCTPOSHUS BBIYMCIUTEIbHBIX CETEH.

19. ®wuznyeckue MPUHLUILI U 000pYAOBaHUE KaHAJIOB IMEpelayd JaHHBIX B BBIYMCIUTEIbHBIX
CeTAX.

20. Hcropus co3manusi 1 OCHOBHBIE cepBHCHI ceTu Internet.

21. Ilpotokoinsl cetu Internet.

22. Anpecanus B Internet. Cuctema TOMEHHBIX HMEH.

23. CpenctBa noncka nHpopmanuu B cetu Internet.

24. MHuorodyHKIIHOHaIbHBIC HHTEpHET-TIprtokeHus (Reach Internet Applications).

25. MoOunbHBIC TEIIEKOMMYHHUKAITMOHHBIEC CHCTEMBI.

HNudopManuoHHbIE TEXHOJOTMU U KOMIILIOTEPHOE MO/IeJIMPOBaHUE

1. KommbloTepHOE MOJCINPOBAHNE KAK HHCTPYMEHT pealn3allii CUCTEMHOTO aHaIM3a.

2. Knaccudukanus MaTeMaTH4eCKUX MOJETICH. DTarbl IOCTPOCHUS M UCCIICAOBAHUS MOJICIICH.
3. Drtamnbl NOCTPOEHUS MAaTEMaTUYECKUX MOJEIICH U KOMIIbIOTEPHOTO MOJIEIUPOBAHHUS.

4. Metoapl uaeHTU(HUKAUN MOJICTICH JMHAMUYIECKUX MTPOIECCOB.

5. Meronbl uaeHTUGUKALMY MOJIEJIeH CTAlMOHAPHBIX POLIECCOB.

6. OcHOBHBIC KOMIIOHEHTHI U ()YHKIIUN YHHBEPCAIBHBIX MOCITHUPYIOUINX IPOTPAMM.

7. Ponb M MecTO MOAETUPYIOIIUX MPOrpaMM Ha BCEX CTAIUAX JKU3HEHHOIO IUKIA CUCTEM
(IpoeKkTupoBaHKE, YIPABICHHUE, HCCIEIOBAHNE, PEKOHCTPYKIIHS).

8. IlepcneKkTHBBI pa3BUTUS YHUBEPCAIBHBIX MOACIUPYIOIUX IPOrPaMM.

9. Amnanm3 TEXHOJOTHMYECKHX MPOIIECCOB CPECTBAMU MOJCIUPYIOIIEH POTPaMMBI

10. HupopmanoHHbIE TEXHOJIOTUU U CUCTEMBI: OCHOBHBIE TIOHATHS U OIIPEICICHHS.

11. Knaccuduxanus nHOpMaMOHHBIX TexHoJorui. MHpopmannoHHO-ynpaBisomume TeXHo-
JIOTHH.

12. TIpoextupoBaHue MHPOPMAITMOHHBIX CHUCTEM. XapaKTEPUCTHKA OCHOBHBIX 3TalloB IPOECK-
TUPOBAHMSL.

13. HubopMaoHHO-TIONCKOBBIE U WH(POPMAIIMOHHO-CITPABOYHBIE CHCTEMBI.

14. ®opmanuzoBaHHOE MpEJICTABICHUE HHPOPMALIUH.

15. [lapamnensHas paboTta ¢ 6a3aMu JaHHBIX U 3HAHUI.

16. Knaccudukanus cucreM napauieabHONH 00paOOTKH TaHHBIX.

17. MHoroMammHHBIE KOMIUIEKCHL. MHOTOIPOIeCCOpHBbIe KOMIUTEKChl. OCOOEHHOCTH OpraHu-
3allMU BBIYMCIUTEIBHBIX IPOIIECCOB.

18. VYcrpanenune U30BITOYHOCTH U HEOHO3HAYHOCTH NP XpaHEHUH JaHHBIX.

19. MHccnenoBanue MHPOPMAIIMOHHBIX CUCTEM, OMMCAHHBIX B BUJE MapaUIeNbHBIX arperaTus-
HBIX CHCTEM.

20. Oco0eHHOCTH MOJIETMPOBAHUS CHCTEM MAaCCOBOT0 OOCITYKHUBaHMUS.

21. HWudopmanus u ympapienue. OOImiee omnpeeieHHe YCTOWYMBOCTH (PYHKIIMOHUPOBAHUS
UH(POPMALIMOHHBIX CHCTEM

22. KoHuenrtyaibHbIe MOJEIU TaHHBIX U CEMaHTHUECKUE MOJICITH JaHHBIX.

23. Heuerkue naHHBIE.

24. 3uraHus. MeToIbI IPEICTABICHIS 3HAHHH.

25. OObenuHeHue TexHonoruil bJl v HKCIIEPTHBIX CUCTEM.



26. T'uOpuaHbIEC SKCIIEPTHBIC CUCTEMBI.

27. Heiiponnsie ceTr. TUITBI HEHPOHHBIX CETEH.

28. IlpuHUMIIBEI pa3pabOTKU MPOrpaMMHO-AINIAPATHBIX CPEJCTB MOIIACPKKH HHTEIUICKTYallb-
HBIX CUCTEM.

29. Mopenu nHGOPMAIIMOHHBIX CHCTEM. MoeIpOBaHNEe MOTOKOB JaHHBIX B MH(POPMAIIMOH-
HBIX CUCTEMaX.

30. Metononorus ¢pyHKIIMOHATBHOTO MoaenupoBanus SADT.

31. OcHoBHBIE CpeAcTBa MOJEIHMPOBAHUS JAHHBIX: JAMArpaMMbl «CyIIHOCTh-CBs3b» (ERD) u
CASE-meton bapkepa.

32. MMuTanMoHHOE MOAEIMPOBAHNE HH(POPMALIMOHHBIX CUCTEM.

33. Tloctpoenue Mozaenu nHPOPMAIIMOHHOHN cUCTEMBI B cpenie MoaenupoBanus GPSS.

34. CwuHTe3 B IEKOMITO3UIUS HH()OPMAITMOHHBIX CUCTEM.

35. AHanu3 ¥ CHHTE3 B CUCTEMHBIX HCCIICJIOBAHUSX.

36. Mogenu cucTeM Kak OCHOBAHUS JAEKOMIO3MLMHU. AJTOPUTMHU3ALMS MpoLecca JeKOMITO3U-
IHH.

37. WHdbopmanroHHBIC MOIEIN IPUHATHS PEIICHHH.

38. Mmuoroobpa3ue 3a1a4 BeiOopa. KpurepuaibHblii si3bIK BeIOOpa. Onucanne BEIOOPA HA S3BIKE
OMHAPHBIX OTHOLLICHUH.

39. BrIOOp B yCIOBHSIX HEONPEICICHHOCTH. BBIOOp B YCIOBHUSX CTaTUCTHYECKOW HEOIpene-
JIEHHOCTH.

40. JlmHamMuuYecKoe MPOrpaMMHUPOBAHHE KaK MHOTOIIArOBbI MH(POPMALMOHHBINA MPOLECC MPH-
HSITUS PEIICHUM.

IIpoekTHpoBaHue U pa3padoTKa NPOrpaMMHOIo odecrnevyeHust
1. SI3BIkM porpaMMHpOBaHUS, UX KiIacCU(PUKAIIUS.

2. Tunel nanaeix. CTaHgapTHBIE TUIBL JAHHBIX (ApU(QMETHUECKUE U CUMBOJIBHBIE).

3. CrpyKTypUpOBaHHBIC JaHHBIC, NX THIBL. MaccuBbl. [IpuMepsl 00pabOTKH MacCHBOB.

4. ®@aiinsl. [locinenoBaTeNnbHbIE U C IPSIMBIM JIOCTYIIOM.

5. Tlpouenypsl u (yHKIHMH KaK CpPEACTBA CTPYKTYypHU3aIMH IpOTrpaMM. BBI30BBI mporeayp u
GbyHKIHIA.

6. IlepBuunbie omneparopbl. OnepaTopsl TPUCBOCHUS.

7. Omnepatopsl BBOJa-BbIBOJIa (Ha MPUMEPE KOHKPETHOTO A3bIKa IPOTPaMMUPOBAHUS).

8. CtpykTypHBIE OnIepaTophl (COCTABICHBIO, YCIOBHBIE, IUKITUIECKHUE).

9. CrpykTypHOE NPOrpaMMUPOBAHHE: CYTh U OCHOBHBIE IIPUHIIUIIBI, TPAHCIMPOBAHUE B CTPYK-
TYpHBIE TPOTrPAMMBI, CTPYKTYPHBIN MOJX0J] B KOHKPETHBIX S3bIKaX MPOTrpaMMHPOBaHUSI.

10. ®yHKuMOHAIBHOE MPOTrPAMMHUpPOBAHME: CYTh U OCHOBHbIE MPUHLUIIBI, B3AUMHOE TPaHCIIU-
poBaHue (QYHKIIMOHAJIBHBIX U UMIIEPATUBHBIX Nporpamm. IIpenmymiectsa u HepocTaTku, odnac-
TH NIPUMEHEHUS, (PYHKIIMOHAIbHBIE S3bIKH TPOrPaMMHUPOBAHUSI.

11. Jlormueckoe MporpaMMHpPOBAaHNE: OCHOBHBIC IPUHITUITBI U CYTh, XOPHOBCKas Jioruka, SLD-
PE30JIIOIMs, MMOJHOTA, aJleKBaTHOCTh. [IpenMylecTBa M HENOCTaTKH, 00JacTH HPUMEHEHHS,
A3bIKa JIOTUYECKOTO MPOTrPaMMHUPOBAHMSL.

12. CoBpeMeHHbIE TEHAEHIMH: OObEKTHO-OPUEHTHPOBAHHOE U BH3YyallbHOE MPOTrPAMMHUpPOBA-
HUE.

13. Cneuuncdukanus, BepuduKanus, TECTUPOBAHHE MPOTPaAaMMHOI0 oOecredeHus. XapakTepu-
CTHKHU Ka4yecTBa.

14. Knaccudukanus sS3bIKOB IPOTPaMMHUPOBAHUS: MPOLEAYPHO-OPUEHTHUPOBAHHBIE, MPOOIIEM-
HO-OpHUEHTUPOBAHHBIE, HU3KOTO YPOBHS U npoure. CHHTaKCUC U CEMaHTHKA.

15. Knaccudukanus s3bIKOBBIX MPOLIECCOPOB: TPAHCIATOPHI, HHTEpHpeTraTtopbl. OCHOBHBIE
ATamnbl TPAHCISIHUN: IEKCUYECKUN, CHHTAKCUYECKUN U CEeMAHTUYECKUH aHalIM3bl, ONTUMHU3ALNS U
reHepanus Koja.

16. OOBEKTHO-OPUCHTHPOBAHHBIN MOJXO/I. OcHoOBHBIE MPUHLIAIIBI 00BEKTHO-
OPUEHTUPOBAHHOT'O MPOTrPAMMHPOBAHHUSL.
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17. TlpousBojaHBIC KIIacChl: OMHOYHOE HacienoBanue. [loakmace, MOATHIT U MIPUHIIKII ITOJICTA-
HOBKH. DOPMBI HAaCIICTOBAHUSL.

18. BupryanbHblie GyHKIUU U TOJIUMOPHHU3M.

19. AoctpakTHbIe Ki1acchl 1 HHTEpdenchl. [Ipon3BoHbIe KIacChl: MHOKECTBEHHOE HACJIeI0Ba-
HHE.

20. IlpuBeneHue THUNOB Ha ATame BBINOJIHEHHS NporpaMmsl. MHQopMmanms o THre JaHHBIX.
CranpaptHas 6ubimoreka madnonoB STL IIpoctpancTBo nmeH.

MartemaTu4ecKue OCHOBBI IOCTPOCHHS CJIOKHBIX CHCTEM, METOAbI ONTHMH3ALMHU

1. CucreMHbIi TOJXOA ¥ CUCTEMHBIN aHaIN3. XapaKTEePUCTUKA CI0KHBIX CHCTEM.

2. Jlunamuueckue cucTeMbl. MoJenu NpeicTaBiICHHUsS B MPOCTPAHCTBE COCTOSHUN. Mopaenu
"Breixoa-Bxoxn'".

3. OcHOBHBIE IOHATHS TEOPHH T'PadoB.

4. AAropuTMBI TOMCKA KpaT4yaluxX myTed B rpade.

5. ArperaTuBHBIE CUCTEMBI. ATpEraTuBHbIA NOJIXOJ K MOJEIMPOBAHUIO CIOXKHBIX CHUCTEM.
OJeMEHTBI CTPYKTYPHOI'O aHAJIN3a arperaTUBHBIX CHCTEM.

6. Meronom0rusi IMUTAIIHOHHOTO MOJCTUPOBAHMS (TIPUHIIUITBEI U METO/IBI).

7. IloctaHoBka u MaTemMaTuyeckas (popMann3anus 3a1a41 ONTUMHU3ALIH.

8. Kiaccudukanms 3agad onTUMH3ALNH.

9. bBesycioBHas onTUMH3aLKsA. MeTo1bl HYJIE€BOI0, IEPBOIO U BTOPOT'O MOPSIKOB.

10. Ycnosuas ontummsanus. YcinoBue Kyna-Takkepa.

11. Metozsl nocnen0BaTeNIbHON 0€3yCIOBHON ONTUMH3ALNH.

12. Metoa MMHAMHYECKOTO TPOTPAMMHUPOBAHUS IS PEIICHHS 3a]a4 ONTUMH3AINHA. XapaKTe-
pHCTHKA 33714, U1 KOTOPbIX IpUMeHsieTcs MeToA. Y paBHeHHe bennmana.

13. DBOJIOIMOHHBIE AJTOPUTMBI PEIICHUS 3a/1a4 OITUMHU3AIUH.

14. MHorokpurepuanbHble MOAEIN ONTUMU3AIMH, UX IPUMEHEHHE B 33/1a4aX MIPOEKTUPOBAHMS
ACY.

15. OOmas 3ajmaya JIMHEHHOrO MPOrpPaMMHPOBAHHUSA, €€ KaHOHMYecKas (opma, mnpumepsl
npuMeHeHus. CUMITIEKC-METO/ pelIeHUs 3a/1a4 JJUHEHHOro IPOrpaMMUPOBAHHUS.

16. IlocraHoBKa M pelieHHe 3ajJady LEJIOYUCIEHHOro JIMHEHHOr0o HIpOrpaMMHUPOBAHUS.
Anroputmsl "BeTBel U rpaHuI" AJis pelIeHus 3a7a4 [eJI0YUCICHHOTO TPOrpaMMUPOBAHHUS.

17. 3amauu BBITYKJIOrO NporpaMMUpoBaHus. MeTosa HeolpeieleHHbIX MHOKuTeNel Jlarpanxa.

18. Meroa AMHAMHYECKOTO MPOTPAMMHUPOBAHUS M €T0 TPUMEHEHHE B 3a/1a4ax paclpeieeHus
peCypcoB.

19. Mopuenu cToXacTU4eCcKOro mporpaMMupoBanus B 3amadax ACY.

20. Urpossie mogenu npuHaTus pemeHnii B ACY. Metoabl perieHus 3a/1a4 TEOpUH Urp.

21. Metonbl U MOJETH TOJYUSHHsI CITy9aifHBIX BEJIMUMH C 33JJaHHBIM 3aKOHOM PacHpeeTICHHS
Ha OBM, MeTopl reHepanuu CilydaiiHbIX YACE.

22. TlocTpoeHne perpeccHoHHBIX Mojenedl. OUEHKH MMapaMeTpoB PErpecCHOHHBIX — MOJEIei
METOJIOM HaMEHBIINX KBaJIpaToB.

23. KoppemnsiuoHHBIH aHaIN3.

24. Metonbl MaTeMaTHYECKOW CTaTUCTUKM (OIlEHKa MapaMeTpoB, OBEpUTENbHbIE MHTEPBAIbI,
KPUTEPUHU COTJIACHS).

25. Mopenu niaaHupPOBaHUS SKCIIEPUMEHTA.

26. IlpuHATHE pelIeHUI B YCIOBHSIX OINPEIEIEHHOCTH, B YCIOBHSAX PUCKA, B YCIOBHSIX HEOII-
PENETECHHOCTH.

Teopust ynpasJjieHHsl, HHTE/VIEKTYaJIbHbIE¢ CHCTEMBI

1. OcHoBHble NOHATHA T€OpUH ynpasiieHus. O0beKT ynpapiaeHus. CucTeMa ynpaBiieHuUs.

2. OcHOBHbBIE IPUHIMIIBI yrIpaBieHusi. OCHOBHbBIE BU/IbI CUCTEM YIPABICHHUS.

3. Maremarnyeckoe OMUCAHWE DJIEMEHTOB CHCTEMBI YIPABICHHUS W MHOTOMEPHBIX OOBEKTOB
yIIpaBJIEHUS 110 CTIOCO0Y «BXOA-BbIX0a». COOCTBEHHBIN omnepaTop. OnepaTop BO31EHCTBHIA.



4. TlepenarouHast pyHKIUS.

5. Cnoco0 onmucaHus 31€MEHTOB CUCTEMBI YNpPaBJIEHUS U MHOTOMEPHBIX OOBEKTOB yIpaBiie-
HUs METOZOM IIPOCTPAaHCTBA cOCTOsiHUM. llepemenHble cocTossHUA. [IpOCTpaHCTBO COCTOSHHA.
®da30Bble nepeMeHHbIe. Pa30BOE MPOCTPAHCTBO. Y PABHEHUE COCTOSIHMSL. Y PABHEHHE BBIXOJA.

6. AureOpa nmepenarounbix (yHKIMA. Tunbl coenuHeHus 3BeHbeB. OmpeneseHue nepeaaToy-
HOM (D)yHKIIMU KBUBAJICHTHBIX 3BeHbEB. [IpaBuiia CTpyKTypHBIX IpeoOpa3oBaHU.

7. OpnHOKOHTYpHasi CHCTeMa ylnpaBieHHs. Pa3oMkHyTas cucTeMa yIlpaBieHMs. 3aMKHYTas
CUCTEMA YIPABICHUS.

8. Ilepemarounsle (QpyHKIUM Pa30OMKHYTOH M 3aMKHYTOW CHCTEM YNpPaBICHHS. AMIUIUTYIHO-
¢dazoBas xapakrepuctuka (ADX). Ceszp ADX ¢ nepenarounon pynkmuent. Jlorapudpmudeckue
YaCTOTHBIE XapaKTEPUCTUKH.

9. VcroituuBocTh cucteMm ymnpanieHus. HeoOxoaumMble U 10CTaTOYHBIE YCJIOBUS YCTOHYMBO-
CTH.

10. Aunrebpanueckue kputepuu yctoiunBoctu. Kpurepwmii ['ypBunia. YacToTHBIN KpUTEpHUil yc-
TONYMBOCTH MUXaliioBa.

11. AmmmuryaHo-(ha3oBeii kputepuii HaiikBucra 3amac ycTOWYMBOCTH 110 MOJYJIIO U 1O ¢asze.
[ToHsiTHE O KPUTHIECKOM KOA(PPHUIIMEHTE YCUIICHHUS.

12. CrpykrypHas ycToiunBocTs. CTabuiau3anus CUCTEMBbl yIIpaBICHUS.

13. KauectBo cucrem ynpasienus. [IpsiMble mokazaTenn KadyecTBa CHCTEM YIIPaBICHHUS.

14. Cnoco0sbl mocTpoeHus IepexoHOro npoiecca 00paTHBIM peoOpa3oBanueM Jlamnaca u mo
BEILECTBEHHOW YaCTOTHON XapaKTEPUCTHUKE.

15. Kocsennsle nokazatenu kayectBa. Kopuesble mokaszatenu. Crenenp yctoitunocTtu. Cre-
neHb konebarenbHocTU. [lonsTre o pacmmpenHbix AD®X. YacTOTHBIM KpuTepuil KauecTsa - Mo-
Kazaresb KosebaTenbHOCTU. VIHTerpaibHble KPUTEPUN KauecTBa.

16. VYmpaensemocTp u HabmogaeMocTb. Kpurepuii ynpaBisieMOCTH JIMHEHHBIX CTallMOHAPHBIX
cucreM. Kpurepuit HaO1r01aeMOCTH.

17. WHBapuaHTHOCTH cuUCTeM yrpaBieHus. KomOunHUpoBaHHBIE cucTeMbl ynpasienus. Crioco-
Obl peanu3al KOMOMHUPOBAHHBIX cUCTEM yrpaBiieHHUs. CyIHOCTh CTPYKTYPHOI'O U MapameT-
PUYECKOTO CUHTE3a CUCTEMBI YIIPABICHHUS.

18. YyBCTBUTEIBHOCTb CUCTEM yIpaBiieHHs. DYHKIUSA YyBCTBUTEIBHOCTU. YPABHEHUS YyBCT-
BUTENbHOCTH. OnipeienieHne QyHKIMHY YyBCTBUTEIbHOCTH.

19. IlpencraBneHue 3HaHUN C TOMOIIBIO JOTMKH MpeankaroB. OnpeneneHue GopMaabHOR cuc-
TeMbl. CHHTaKCHC U CEMaHTHKa sI3bIKa MPEAUKATOB [IEPBOTO MOPSJIKA.

20. Ilpunumn pezomounu. CucremMsl NpsMoil U oOpaTHOH neaykiuu. Onepanuy co 3HaHUSIMHU
Ha OCHOBE MPUHIUIIA PE30TIOIIH.

21. TIlpencraBnenue 3HaHUM npaBuwiaMu. CHCTEMBbI TPOTYKIIMHA.

22. TlpencraBienue 3HaHu# Qpeitmamu. Teopust GppeitmoB.

23. IlpencraBiieHHe W UCMOJIb30BAHWE HEUYETKUX 3HAHWUU. VH)KeHepus 3HaHUN M HEYETKOCTh
Henanexxuble 3HaHMs U BbIBOIbI. HeueTkne MHOXECTBa U BHIBOJIBI.

24. CocraB ¥ (hyHKIMH SKCHEPTHBIX cucTeM. Kitaccudukanys s5KCepTHBIX CUCTEM.

25. DKcnepTHBIE CHCTEMBI M BBIBOJIBI B YCIOBHUSIX HEOMPEICIICHHOCTH.

26. IloHsTHE MHPOPMALMOHHON CUCTEMBI. MeTOo bl OMMCAaHUs HH(OPMAIIMOHHBIX CHCTEM.

27. KubGepHeTH4ecKHil MOIXOA K OMHCAHUIO CHCTEM: MH()OPMAIMOHHBIE ACTEKThl WU3yYCHHS
cucreM. DHTponus. KoanuectBo nudopmarum.

28. Jlunammyeckoe ommcaHue WHPOPMAIMOHHBIX CUCTeM. MaTeMaTH4ecKne CXeMbI IS Olu-
CaHMA 3JIEMEHTOB WH(OPMALMOHHBIX CUCTEM: OYyJeBbl (DYHKIMH, BHICKA3bIBATEIbHbBIE (DYHKIUH,
MapKOBCKHE MPOIIECChl, KOHEYHbIE aBTOMATHI, CHCTEMbI MaCCOBOT'O 0OCITYKUBAHHUSL.

29. ArperatHoe onucaHue nHpopMalMoOHHbIX cucteM. [loHaTue arperara.

30. CrpykTypa CIOXKHBIX cUcTeM. [10FOCHI M BHYTPEHHUE DJIEMEHTHI. BUIBI CBsI3eil Mex Iy ar-
perataMu CUCTEMBI.
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05.13.01 CucremHbIii aHAIU3, YIIPaBJIeHHe U 00padoTka HH(poOpManuu

1. JlaiiTe o0OuIyt0 XapakKTepUCTUKY CUCTEMHOTO MOJX0/Ia K aHAINU3Y CIOKHBIX CUCTEM (TeXHUYe-
CKHUX, COLUAJIbHBIX, SJKOHOMUUECKHUX ).

2. Beenure OCHOBHBIC MOHATHA: CHCTEMBI U €€ 3JIEMEHTOB, MOJCUCTEMbI, CUCTEMOOOPA3YIOLIETO
daxTopa. [IpuBenure knaccuukanum cucTeM (eCTeCTBEHHBIC, KOHIIETITYa IbHBIE U UCKYCCTBEH-
HBIE, MPOCTHIE U CIIOKHBIE, IIeJIEHANPaBICHHbIC, 1IeJIeNOoarapilue, akTUBHbIE U ACCUBHBIE,
CTaOWJIbHBIE U PA3BUBAIOLIHECS CUCTEMBI).

3. Oxapaktepu3yiTe CBOICTBa CHUCTEMBI (LIETOCTHOCTh U WICHHUMOCTb, CBSI3HOCTh, HUHTETPATHUB-
HOCTb, OPIaHN30BaHHOCTb, HAJIMYKUE KU3HEHHOTO IIUKJIA) U OCHOBHBIE 3Tallbl )KU3HEHHOIO IUKJIA
CIIO’KHOM CHUCTEMBI.

4. HazoBuTe 3aKOHOMEPHOCTH (PYHKIIMOHHUPOBAHUS U PA3BUTHUS CHUCTEM ( yNPaBISIEMOCTh, JOCTHU-
KUMOCTb, YCTOMYMBOCTH ).

5. ChopmynupyiTe IPUHIMITEL ¥ TOCTYIAThl CHCTEMHOTO aHAJIH3A.

6. Jlaiite oO1iee mpeacTaBiIeHUE O CTPYKTYPHOM aHAJIM3€, Coco0ax MpeaCcTaBICHUs CTPYKTYPBL,
copMynupyHTEe OCHOBHBIE 33/1a41 CTPYKTYPHOTO aHAJIH3A.

7. 3noxxuTe OCHOBHBIE MOJIOKEHHSI METOAOJIOTUY CUCTEMHOI0 aHANIN3a, TATe OMUCaHUe OCHOB-
HBIX 3TaIloB, NIPUBEIUTE MEPEUEHb U KPATKYIO XapaKTEPUCTUKY MPUMEHSEMBIX METOI0B Ha pas-
JIMYHBIX dTarax.

8. 3noxuTte cyTh METOAA AEKOMIIO3ULIMU, IIOCTPOEHUE JIepeBa 1eeil U (yHKIHA.

9. OxapakTepu3syiiTe KOMIIbIOTEPHOE MOJICTMPOBAHIE KaK HHCTPYMEHT peaanu3aliuu CHCTEMHOTO
aHaJIM3a.

10. IIpuBenute knaccudukalyo MaTEMaTHUECKUX MOJIEIIEH.

11. OnummwuTe 3Tarnel MNOCTPOCHUS U UCCIEIOBAHUS MOJIENICH, ATabl KOMIIBIOTEPHOTO MOJIETUPO-
BaHUSI.

12. Uznoxute MeToAbl UACHTU(UKALIUYA MOJIETEH CTAlMOHAPHBIX U TMHAMUYECKHUX IIPOLIECCOB.
13. HazoBute kputepuu 3¢(HeKTUBHOCTH (PYHKIIHOHUPOBAHUS CUCTEM.

14. ChopmynupyiiTe MOCTAaHOBKH 3a/1a4 aHaJIU3a, onTuMu3anuu, cuaresa XTC.

15. Chopmynupyiite cTOBECHO U UHTEPIPETUPYITE TpadudecKi KOHCTPYKTUBHOE OIpEeIeHHe
MaTeMaTU4eCKON MOJIENIN CUCTEMBI.

16. PackpoiiTe CMBICII CBOMCTB MaTeMaTH4eCKOM MOeNnH (TOJHOTHI; TOYHOCTH; aJeKBATHOCTH;
HKOHOMUYHOCTH; POOACTHOCTHU; - IPOAYKTUBHOCTH).

17. IlpuBenute K1accuPpUKALUIO MATEMAaTUYECKUX MOJIENIEH TEXHUYECKUX CUCTEM.

18. M3noxuTe OCHOBHBIE MOJIOKEHUSI METOA0JIOTUH MOJIEIMPOBAHUS TEXHUUECKUX CUCTEM: 3Tallbl
MOJIETTMPOBAHMSI, MAaTEMaTUYECKUE CXEMbI MOJEIMPOBAHMS, METOUKY BBIYUCIUTEIBHOIO JKCIIE-
pUMEHTa, aJIeKBaTHOCTh MOJIENIM, 00pabOTKy U aHAJIU3 Pe3yJIbTATOB BBIYMCIUTEIBHOIO AKCIEpPH-
MEHTA.

19. HazoBuTE OCHOBHBIE KOMITOHEHTHI M PYHKIIMHM YHUBEPCATbHBIX MOAEIUPYIOUIUX IPOrPaMM.
20. OxapakTepu3yiTe pojib 1 MECTO MOJIEIUPYIOUIMX MPOrpaMM Ha BCEX CTAIMSIX KM3HEHHOTO
LUKJIA CJIOXHBIX CHCTEM (IIPOEKTUpPOBAaHME, YIpPaBJIE€HUE, HCCIeA0BaHne, peKoHCTpyKuus). Ha-
30BUTE MEPCIIEKTUBBI PA3BUTHS YHUBEPCATIBHBIX MOJICIHUPYIOLIUX MPOTPAMM.

21. IIpuBenuTte MaTeMaTHYeCKHUE MOCTAHOBKHU 3a7ay ONTHUMHU3AIMU CUCTEM U KJacCU(PHUKAIUIO
3aJa4 ONTUMH3AIHH.

22. 3noxute MeToapl 6€3yCI0BHON M YCIOBHOM onTuMu3anmi, yciaosue Kyna-Takkepa.

23. W3n0xuTe METOJIbl MOCIIeI0BaTeIbHON 0€3yCIOBHON ONTUMH3AIMU U METO]] IOCIIeI0BaTeNb-
HOTO KBaJ[paTUYHOTO MTPOrpaMMHPOBAHUSI.

24. OxapaxTepu3yiTe 3a/1auu, 151 KOTOPBIX IPUMEHSETCS METO/ IMHAMUYECKOTO MPOrpaMMHUpO-
BaHUs. YpaBHeHne bemmana.

25. Wznoxute METOA BETBEH U IPaHULL IJIs PELEHUS 33a4 AUCKPETHO-HEIIPEPBIBHOIO HEJINHE-
HOTO IIPOrPaMMHUPOBAHUSI.
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26. OxapakTepu3yiTe 3aa4 MHOTOKPUTEpUAIbHON onTUMH3auuu. M3510)kUTe CTpaTeruto pe-
HIEHUS 33/1a4 MHOTOKPUTEPUATIBHON ONTUMHU3ALUH.

27. IlpuHsATHE pEIIEHUI B YCIOBUAX ONPENEICHHOCTH, B YCIOBHUSX pUcKa. [IpuHsaTHe pemenuit
B YCIOBUSX KOH(MDIUKTHBIX CUTYaI[Uil WM IPOTHUBOEHCTBUSI.

28. Cchopmynupyiite 3agaun Teopun urp. OCHOBHBIC MIOHSATHUSL TEOPHH UT.

29. HeormpeneneHHOCTh B MCXOJHON (DM3UKO-XMMHUYECKONH M TEXHOJIOTHMYECKON WH(pOpMalUU.
HcTouHuky HeonpeaeneHHOCTU. TUIbl HeoNpeieaeHHbIX apaMmeTpoB. ONTUMH3aLMS CUCTEM B
YCIIOBUSX YaCTHYHOM HEONPEEICHHOCTH UCXOIHOM NH(pOopMaLiH.

30. JaiiTe o0myr0 XapaKTEepUCTHKY, OCHOBHBIC MOHATUS U ONpPEICICHHS] TEOPUU YIPABICHHUS,
KHUOEPHETUKH U MaTeMaTH4ecKoi Teopun cucteM. CTpYKTypHBIE CXEMbI U CTPYKTYPHBIE Peoo-
pasoBaHusl. YIIpaBlIeHHE IO PA3OMKHYTOMY IIHKIIY U C TIOMOLIbI0 OOpAaTHOM CBS3H.

31. HaiiTe ompenencHUe JTUHEHHBIX W HEIWHEHHBIX cucTeM. JuddepeHnnanbuble ypaBHECHUS
cucTeM yrpasieHus: HenuHelinble JUHaAMUYeCKUe CUCTeMbl. MeToa JIuHeapu3anuy BOJIM3H pa-
0oueil TOuKH.

32. N3n0xuTe CyTh METOA0B TAPMOHUYECKON U CTATUCTUYECKOW JIMHEAPU3ALIUU.

33. IIpuBeauTe NMOHATHS MHTETPAJIbHBIX YPAaBHEHUM CUCTEM YIIPABICHUS, HWMITYJIbCHOW mepe-
XOJHOM (PYHKLIMHU U MEPEXOJHON XapaKTEPUCTUKH.

34. Beenurte moHATHS NEpeIaTOYHON (GYHKIIUU U YaCTOTHBIX XapaKTEPUCTHK HETPEPHIBHBIX JIH-
HEIHBIX CHUCTEM YIpaBjieHUsl. TUIIOBBIE 3BEHbS CUCTEM aBTOMATHYECKOIO YIPaBICHUS.

35. U3noxure CyTh 3KCIEPUMEHTAIBbHOIO U3MEPEHUSI YaCTOTHBIX XapaKTEPUCTUK U MPEJCTaB-
JICHUS WX B MapaMeTpudeckoil ¢opme. HaxoxkeHne mepexonHol XapaKTEPUCTHKH MO 4acTOT-
HBbIM XapaKTEPUCTUKAM CUCTEMBbI. Y CTOWYMBOCTh U Kaue€CTBO CHUCTEM yIpaBieHUs. BpeMeHHbIe
nokaszarenn KadectBa. YacToTHbIe moka3arenu kadectBa. Ilokasarenn TouHocTu (kod3ddunmen-
THI OLTUOKH).

36. ChopmynupyiTe 3a1a4y CHHTE3a CUCTEM YIIPABJICHUS 0 3aIaHHBIM ITOKAa3aTesIM KayecTBa,
U3IIOKUTE CYyTh MeEToJla KOpHEBOro rojgorpada. OxapaktepusyiTe HHTErpalbHbIC OIICHKU Kaue-
CTBa.

37. JlaiiTe moHATHE AMHAMUYECKOM cucTteMbl. [IpuBenuTe ypaBHeHUs JTUHEHHBIX AU(EpeHIIH-
QJIbHBIX CUCTEM B IPOCTPAHCTBE COCTOSIHUIM.

38. N3noxkuTe CyTh CTPYKTYPHBIX PEOOPa30BaHUM JIMHEHHBIX CUCTEM, 33/IaHHBIX YPaBHEHUSIMU
B IIPOCTPAHCTBE COCTOSIHUM. M3710KHMTE€ OCHOBHBIE METOJABI PELICHHs 3aJa4d JUHAMUYECKON
peanu3alyy A1 CUCTEM C OJJHMM BXOJIOM U OJIHUM BBIXOJIOM (METOJI )KOpAaHOBOU (OpMBI, Me-
TOJ HOPMaJIBHOU POPMBI, yIipaBisieMas U HaOroaemast GOpMBI).

39. U3noxuTe METOABI PEILICHUSI YPABHEHNUI COCTOSIHUA. BBenTe NOHATHA MaTpULIMAHTA U MaT-
PUYHON SKCIIOHEHTHI, MAaTPUUHOM NepenaTouHoN (QYHKIMUU pe30JibBeHThI. M310%kuTe MeTombl
JlaBepbe-PasieeBa HaX0XKJICHHUS PE30JILBEHTHI U ONPEIeIIEHUs] MAaTPUUHOM 3KCIIOHEHTHI ((popmy-
na CunbBecTpa u obpanieHue marpuilbl Banaepmonna). [IpuBenenue k ynpasisemMon U HaOIO-
naemon opme.

40. ChopmynupyiiTe 3amauy ymnpaBlieHUs] JUHAMUYECKOW cHUCTeMOW. BBenuTe moHsTHS yrpaB-
JSIEMOCTH, TIOCTHKUMOCTH, HaOIr01aeMOCTH U BOCCTAaHABIIMBAEMOCTH.

41. Chopmynupyiite kputepuu Kammana aJis cTalluOHAPHBIX JIMHEHHBIX CHUCTEM YIIPABICHUS U
U3JIOKUTE CYyTh KAHOHMUYECKOM IEKOMITO3UIIMN YPABHEHHUM B IPOCTPAHCTBE COCTOSHUM.

42. IlpuBenuTe OCHOBHBIE OINPEAEICHUS TEOPUNU YCTOMUMBOCTH ISl HETIPEPHIBHBIX cUCTEM (yc-
TOMYMBOCTb, ACUMIITOTHYECKAsl YCTOWUMBOCTD, IPYTHE ONPENEICHHs yCTOMUnBOCTH). M3moxuTe
npsiMoit meton JlsmyHoBa u pasButue metoja JlsmyHosa (teopema bapbammna — Kpacosckoro,
KpuTepuii MatpocoBa. IPUHLIMII CPAaBHEHUS], YaCTHUYHAsl YCTOWYMBOCTD). JlaiiTe moHATHE YCTOM-
YUBOCTHU JIMHEWHBIX CHUCTEM C MOCTOSHHBIMU Tapamerpamu (kputepuii Payca — ['ypBura, gac-
TOTHBIM KPUTEPHI YCTOMYMBOCTH CUCTEM € 00paTHOM cBs3bi0 HalikBucTa, aHanM3 yCTOHYHBOCTH
IIPU TIOMOIIIX JIOTapU(MUYECKHX YACTOTHBIX XapaKTEpUCTUK, MATPUUHOE ypaBHeHue JIamyHoBa,
YCTOMYUBOCTH MO MIEPBOMY NMPHUOIMIKEHHIO).
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43. M310XUTE OCHOBBI TEOPUH YCTOMUMBOCTH JIMHEUHBIX CUCTEM C M3MEHSIOLIMMUCS BO BpeMe-
HU IapameTpaMu (MEeTOJ 3aMOPOKEHHBIX KO3((UIMEHTOB, JUHEWHbIE CUCTEMBI C MEpHOANYE-
CKUMU KO3 PUITCHTAMH).

44. V310K1TE€ OCHOBBI TEOPUU YCTOMUYMBOCTH JUCKPETHBIX cucteM. [Ipsmoi meton JlsmyHoBa.
Y CTONYMBOCTh JIMHEWHBIX CUCTEM C IOCTOSIHHBIMM IapaMeTpamMu. Y CTOMYUMBOCTH 110 IIEPBOMY
MPUOJIKEHHUTO.

45. W3noxute OCHOBBI TEOPUH YCTOMYMBOCTU CTOXACTHYECKUX cucteM. OmpeneneHue croxac-
TUYECKOM ycroitunBocTu. CTOXacTUYeCKHE MHTErpaibl U cToXacTHueckue augdepeHinanbHble
ypaBHeHus. @opmyna HMrto. MapkoBckue auddy3uoHHbIE mporecchl. JInHelHbIe cToXacTH4e-
ckue ypaBHeHus. Heo0xoauMble U 10CTaTOYHbIE YCIOBHS YCTOHUMBOCTH.

46. N3noxnuTe OCHOBBI TEOPUU AHAIUTUYECKOTO KOHCTPYMPOBAHHUS CUCTEM YIIPaBJICHUS C IOJI-
HoW mH(popmanuen. CTpyKTypHbIE CBOWCTBA CHCTEM YIpaBiieHHs (HaOJ0JaeMOoCThb, ylpaBiisie-
MocTh). PopMyIHMpPOBKa 33a4l ONTHUMAJIBHOTO yrpasieHus: OObeKThl yrnpasienus, JomycTu-
Mble 00J1aCTH U3MEHEeHMs (a30BBIX KOOPAMHAT 00BEKTa U YHPaBISAIOIIMX Bo3zeicTBuil, Kpure-
pHH KauyecTBa.

47. V3noxure HEOOXOJUMBbIE YCIOBHS B 33Ja4ax KOHCTPYUPOBAHMS MPOrPAMMHBIX JABUIKEHUH.
[TocranoBka 3aaun. 3ajaya co CBOOOAHBIM IPABBIM KOHILIOM U 3a/IaHHBIM BPEMEHEM OKOHYaHUS
HEePeXoAHOro Ipolecca. 3ajadya ¢ GUKCUPOBAHHBIMU 3HAUEHUSIMH HEKOTOPBIX MEPEMEHHBIX CO-
CTOSIHUSI B 33/IaHHBIII MOMEHT OKOHYaHMs MEPEXOAHOro Ipouecca. 3aaaya ¢ GUKCUPOBAaHHBIMU
3HAYEHUSAMHU HEKOTOPBIX IEPEMEHHBIX COCTOSIHUS B HEONIPEAEICHHBII MOMEHT OKOHYaHUs IIepe-
XOJHOTO Tporecca. 3agada ¢ GUKCUPOBaHHBIMU 3HAUCHHUSIMH HEKOTOPBIX IMEPEMEHHBIX COCTOS-
HUS BO BHYTPEHHHUX TOUYKax TPACKTOPUU. 3aMEUaHUs 110 PUMEHEHUIO BapUallMOHHBIX METOI0B
B 33J1a4ax yIpaBJICHMUS.

48. M3noxute AOCTATOYHBIE YCJIOBHS B 33JadaX KOHCTPYMPOBAHUS NPOTrPaMMHBIX IBUKEHUM.
[TocranoBka 3anaun. /locraTouHble yCIIOBUS JOKAJbHOTO MHHMMYMa MpU 33JJaHHOM BpPEMEHU
OKOHYAHUS MEepeXoqHOoro npouecca. JloctaToyHble yCIOBHs IIPU HE33aJaHHOM BPEMEHHM OKOHYa-
HUS IepexoHoro npouecca. O0cyx1eHNe BapualliOHHOIO METO/1a.

49. Copmynupyiire npunuun Makcumyma (Munumyma) JI.C. TloHTpsAruHa Juist 3aa4d co cBO-
OOIHBIM IPaBbIM KOHILIOM M 33JaHHBIM BPEMEHEM OKOHYAHHsI TIEPEXOIHOTO Mporecca, ¢ PUKCH-
POBAHHBIMHU 3HAYEHHUSAMH HEKOTOPBIX IIEPEMEHHBIX COCTOSHUS B 3aJaHHBI MOMEHT OKOHYAHMUS
MEPEXOJIHOTO Mpoliecca, ¢ GPUKCHUPOBAHHBIMU 3HAUEHUSMU HEKOTOPBIX MEPEMEHHBIX COCTOSHUS
B HEOIPEAEIEHHBI MOMEHT OKOHYAHUS IEPEXOTHOTO MpoIiecca.

50. 3anummre ypaBHeHUs I QyHKIMOHAMa kadecTBa. [locTtanoBka 3agaun. [{locratounsie yc-
JIOBUSL ONTUMAlbHOCTU. YpaBHeHHe ['amumiibToHa-Skobu-bennmana. CBsi3p NpUHLIMIIA MaKCH-
MyMa U METOJIa IMHaMUYECKOT0 MPOTrpaMMHUPOBAHUSI.

51. ChopmynupyiiTe 3a1aud ONTUMAIBHOTO YIpPaBICHUs JUHEHHBIMU OObEKTaMH. 3ajada cra-
Ownn3zanuu. 3ajava ciaeXeHMs. 3ajada BhIBOJA M CONPOBOXKIEHHUS IO 33JaHHON TPaeKTOPHUU.
3anava ¢ (PUKCHPOBAHHBIMHU 3HAYCHUSIMU HEKOTOPBIX MEPEMEHHBIX COCTOSIHMS B 3aJaHHBIA MO-
MEHT OKOHYaHMsI IEPEXOAHOT0 IIpoIecca.

52. ChopmynupyiiTe 3afauy cTaOMIN3ALMK IPU HETIOJIHOM MH(OPMAIIK O COCTOSTHUM 00BEKTa.
3anuiuTe MoAMQUIMPOBaHHBIE QYHKIIMOHAJBI HabmoaaTens Jlroenbeprepa.

53. Oxapakrepu3syiiTe ocoOble pelieHns B 3a/lauax yrnpaBieHus, [ aMuiIbTOHMAH Kak JIMHEHHYI0
(GYHKIUIO yIIPaBICHHUS.

54. ChopmynupyiiTe 3aauy ONTUMAIBHOTO YINPABICHUS JIMHEHHBIMU AUHAMHUYECKUMH CHCTe-
MaMH ¢ KBaJpaTHYECKUM KPUTEPUEM KadecTBa. 3a1aya Maitepa.

55. M3znoxute OCHOBBI TEOPHM CTOXAaCTHYECKOI'O ONTHMAJIBHOIO YIpasiieHUs. OnTUMallbHOE
OILICHMBAHME MPOCTPAHCTBA COCTOSHUS CHCTeM yrpasieHus. JIuneitHas ontumanbHas QuibTpa-
111 ¥ IPOTHO3UPOBAHKE.

56. 3anumwure M NPOKOMMEHTHpYHTE ypaBHeHHe Bunepa-Xonda, dunstp Kammana-brocw,
0000111eHHBIN THHEHHBIH QuabTp. M3m0kuTe OCHOBBI (GHIIbTpaLus MpH "HeOenbIX" nmymax.

57. VI3noxxute OCHOBBI ONITHMAJIBHOTO YIPABJICHHS MpolieccaMu HabmoaeHns. CTOXacTUYeCKoe
ontumansHoe yrpasieHue. [TocranoBka 3agaun. JIuHeliHble cucTeMbl ¢ mporeccamu tuna "oe-
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aeiif" mym. [IpuHnun croxacTuyeckol 3kBUBaJIeHTHOCTH. [loBeieHHE ONTUMAaIbHOW CUCTEMBI B
CpEIHEM.

58. W3noxuTe OCHOBBI TEOPUH aJANTUBHBIX CHCTEM. 3a/laud UACHTU(UKAUN U YIPABICHHUS.
Metoasl ¢pynkiuii JIssmyHoBa B TEOpUM M MPAKTHKE aJalTUBHBIX CUCTEM. MeTo/ alropuTMuye-
CKOro KoHCTpyupoBaHus. OOmas KOHCTPYKLHMS aJrOpPUTMOB ONTHUMH3AIMHM HECTAI[MOHAPHBIX
CUCTEM C HemnosHOM uHpopmanueil. CBSI3b aNTOPUTMUYECKOTO KOHCTPYMPOBAHUSA C METOJAMU
TEOPHHU AJANTALNH.

59. U3noxxuTe OCHOBBI KOHCTPYHMPOBAHUS aJTOPUTMOB ONTHMH3AIUHU C MMOMOIIBI0 MOIUPUIIU-
poBanHOTrO ypaBHeHUs Bunepa-Xomnda IlocranoBka 3amaun. ApgantuBHas uiabTpanms. Anamn-
TUBHas WACHTU(UKALIMS TapaMeTpoB oObekTa ynpasieHus. Ctabunuzanus JIMHEHHOro 00beKTa
C ONTUMM3ALMEN TAPAMETPOB.

60. U3noxxure OCHOBBI KOHCTPYMPOBAHUS AJITOPUTMOB ONTUMHU3AIMH C TOMOUIBIO (PYHKIHMA J0-
IIyCTUMBIX 3HAYEHUM yNpaBisromux Bo3aencTeui. [locraHoBka 3amaun. H-anroputmel B 3axa-
yax ctabunuzannu oObEKTOB C HemoyHOM uHdopmanuei. HL-anropurMsl ontuMuzanuu.

61. M3noxxuTe OCHOBBI YIPABICHUS CTOXAaCTUYECKHM OOBEKTOM C HEMOJHOM mHpopMarueil Ha
ocHOBe npuHUMNAa Makcumyma [loHTpsruna. OnTuMHU3anus CUCTEM YIPABICHUS HEITHHEHHBIM
CTOXaCTUYECKUM OOBEKTOM C HEMOJIHOW MH(OpMAIIUEH.

62. Oxapakrepusyiite mpoOjemMbl yHpaBlieHUs Mpou3BoJACcTBOM. dDopmannu3oBaHHOE OIMHMCAHUE
TexHosioruil. Monenu onepauuil. Ilnanuposanue. Pacnpenenenue 3aganui. Meron kputude-
CKOro IyTH. MeToJ AMHAaMUYECKOT O TPOrpaMMHUPOBaHUS.

63. Jlaiite ompenencHue W OOIIyr0 KiaccH(HUKAIUIO BHUIOB HH(DOPMAIMOHHBIX TEXHOJIOTHHU.
[TpuBenuTe Mozenu, METOABI U CPEACTBa cOOpa, XpaHEHUs, KOMMYHHKAIIUU U 00paOOTKH MH-
(dopMaluu C UCIOIb30BAaHUEM KOMIIBIOTEPOB.

64. Oxapaxrepusyiite IIporpaMMHO-TEXHHYECKHE CPEICTBA pealln3allud COBPEMEHHBIX Oguc-
HBIX TeXHOJIOTHH. CTaHIapTHI MOJIB30BATEIBCKUX HHTEP(HEHCOB.

65. M310%KuTEe OCHOBBI CO3J1aHUS M 00PaOOTKU TEKCTOBBIX (PaillioB U JOKYMEHTOB C HCIIOIb30Ba-
HUEM TEKCTOBBIX PEIAKTOPOB U MPOIIECCOPOB, MPOrPAMMHBIE CPENICTBA CO3JaHUA U 00pabOTKH
AIIEKTPOHHBIX TaOJHII, MPOTrPAMMHBIE CPEICTBA CO3/IaHUS rpaPuuecKuX 00BEKTOB, TpaPUUeCcKIX
MIPOLIECCOPOB (BEKTOPHAS U pacTpoBas rpaduxa).

66. [aiite nmonsTre nHGOPMAIIMOHHON CHCTEMBbI, OaHKOB U 0a3bl JaHHBIX. Jlornueckas u Qusu-
yeckasi opraHusanus 06a3 J1aHHbIX. MoJenu MmpencTaBiIeH!s 1aHHbIX, apXUTEKTypa U OCHOBHBIE
¢bynkunu CYBJ. Pacnipenenennsie b/1.

67. IlpuBenuTe NpPUHIMNHAIBLHBIE OCOOEHHOCTM U CpPAaBHUTENIbHBIE XapaKTEPUCTUKH (aiii-
CEpBEPHOIl, KITMEHT-CEPBEPHOI U MHTPaHET TEXHOJIOTUI pacnpeaeeHHO 00paboTKH TaHHBIX.
68. OxapakTepusyiTe pEJSIIIUOHHBINA MOAX0a K opranu3anuu bJl, 6a3ucHbie cpencTBa MaHUTTY-
JUPOBAHUS PENIALIMOHHBIMU JAHHBIMH.

69. VM310%kuUTE METO/ABI MPOEKTUPOBAHUS PENSLMOHHBIX 0a3 JaHHBIX (HOpMalIU3alus, CEeMaHTH-
YecKoe MoJIeTTUpoBaHue NaHHbIX, ER-auarpamMmer).

70. Oxapakrtepusyite si3biku iporpammupoBanus B CYB/I, ux knaccuduxaius 1 0COOCHHOCTH.
CrangapTHbIi 361K 0a3 qaHHBIX SQL.

71. Onuumre nepcrnekTuBHble KoHuenuuu noctpoeHuss CYBJl (HeHOopMalln30BaHHbIE pesLiU-
oHHble b/I, 00beKTHO- OpUEeHTHPOBaHHBIE Oa3bl JAHHBIX U JAp.). OCHOBHBIE CETEBbIE KOHILICTIUH.
['moGanbHbIE, TEppUTOpUATILHBIE U JIOKaNbHBIE ceTU. [IpobieMsl cranaaptuzanuu. CereBas Mo-
nenb OSI. Mozenu B3auMOAeMCTBHSI KOMIIBIOTEPOB B CETH.

72. OxapakTepusyiTe cpey nepeaadn JaHHBIX, MPeoOpa3oBaHUE COOOIIEHUM B DJICKTPUIECCKUE
CUTHAJIBI, UX BHUJIBI U TAPAMETPHI, IPOBOIHBIE U OECIIPOBOIHBIC KAHAIBI MTEPeIayn JAHHBIX.

73. OxapakTepu3ynTe JOKAITHHBIECETH, TPOTOKOJIBI, 0a30BBIE CXEMBI MTAKETOB COOOIIEHNUN U TO-
MOJIOTHHM JIOKAJIbHBIX ceTel, ceTeBoe obopynosanue JIBC.

74. Onumute TobanbHbIe ceTu. [IpuBeauTe OCHOBHBIC MOHATUSA U onpenenieHus. CeTH ¢ KOM-
MyTaluel NaKeTOB U sY€EK, CXeMOTEXHHUKA M MPOTOKOJIBI. [ [pHHIUIIBEI MEKCETEBOTO B3aUMOACH-
CTBUSL M OpraHM3aIMK MOJb30BaTEIbCKOTO AOCTYyNa. MeToabl U cpeAcTBa 3alUThl HH()OpMALIUN
B ceTsX. ba3oBble TeXHOIOrHH OE30MaCHOCTH.
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75. OxapakTepu3yiTe CETEBbIE ONEPALNOHHBIE CUCTEMBI, APXUTEKTYPY CETEBOM OINEpal|nOHHON
CHCTEMBI: CETeBbIE 00O0JIOYKU U BCTPOCHHBIE cpeacTBa. JlaiiTe 0030p M CpaBHUTEIbHBIA aHATN3
HOMYJISIPHBIX ceMeicTB ceTeBbiXx OC.

76. HazoBure npuniunsl ¢pyHkimonupoanus Internet, Tunossie nHGOpMaLMOHHBIE OOBEKTHI U
pecypebl.  Oxapaktepusyiite kiarodeBble acnekTbl WWW-TexHonmoruu, ajpecanuio B CETH
Internet, MeTobl U cpeacTBa noucka uHopmanuu B Internet, THPOPMAITMOHHO-TIOUCKOBBIE CHC-
TEMBI.

77. Cnenaiite 0030p SA3BIKOB M CPEJICTB pOorpaMMupoBanus Internet npunokeHuid. SI3pIk TUnep-
TekcToBoM pazmeTrku HTML, ocHOBHBIE KOHCTPYKIIMH, CPEICTBA IIOJrOTOBKU THUIIEPTEKCTA (pe-
JTAaKTOpBI U KOHBepTOphl). bazoBbie monsTuss VRML. Opranusamnus ciieHapueB 0TOOpaXeHUsT U
npocmoTpa HTML 10KyMEHTOB ¢ MCHONB30BAHUEM OOBEKTHO-OPUEHTUPOBAHHBIX SI3BIKOB IPO-
rPaMMHUPOBAHMUS.

78. Kakum 00pa3oM OCYIIECTBIISICTCS MPEICTaBICHUE 3ByKa U U300paKeHUs] B KOMITbIOTEPHBIX
cuctemax. OxapakTepusyiiTe ycTpoiicTBa BBOJIa, 00pabOTKH U BbIBOJIa MyJIbTUMEIUA HH(OpMa-
1M, GopMaThl IPEACTAaBICHUS 3BYKOBBIX M BUAEO(AIIoB, OIHM(PPOBKY M KOMIPECCHIO, TPO-
rpaMMHBIE CPEJCTBA 3arucu, 00pabOTKU U BOCIIPOU3BEACHUS 3BYKOBBIX U BUICO(AIlIOB, MYJb-
TUME]IMa B BBIYUCIIUTEIIbHBIX CETSIX.

79. HazoBuTE OCHOBHBIE pa3/iebl TEOPUU U MPUIOKEHUNA UCKYCCTBEHHOIO MHTEIUIEeKTa. [IpuBe-
JIUTE ONMCaHKUE U TOCTAHOBKY 3aJauu.

80. ChopmynupyiiTe 3aaud B MPOCTPAHCTBE COCTOSIHUI, B MpocTpaHCTBe Leneil. JlaiTe kiac-
cU(UKALKIO 33/1a4 1O CTENEHU CI0XHOCTHU. M310KKUTE TUHEIHBIE aJrOpPUTMBbI, ITOJIMHOMHUAIIb-
HbIE AJITOPUTMBI U SKCITIOHEHIUATIbHBIE AJITOPUTMBI.

81. OxapakTepu3yiTe BUIBI 1 YPOBHU 3HAHMIA, 3HAHUS U JaHHBIC, GakThl U npaBmia. [Ipuseanre
MPUHIIMITEI OpTaHU3alK 3HAHUHM, TpeOOBaHUS, MPEABIBIAEMbIE K CUCTEMaM IpeICTaBICHUS U
00paboTKH 3HAHUH.

82. Onumure GopmManu3Mbl, OCHOBAHHBIE Ha KJIACCUYECKOM M MareMatudeckoi yorukax. Co-
BpeMeHHbIE JTOoruku. Dpeiimbl. CeMaHTHYECKHE ceTH U Tpadbl. Mojen, OCHOBaHHEIE Ha TIpelie-
JICHTax.

83. Kakum 00pa3oM OCYHIECTBISIFOTCS TpuoOpeTeHre u (Gopmanu3anus 3HAHWMA, MOTIOTHEHUE
3HAaHUU, 00O0OIIeHHE U KIacCH(PUKAIUs 3HAHUM, JIOTUYECKU BBIBOJ M YMO3AKIIOUEHHUE HA 3HA-
Husix. Chopmynupyiite npoOiaemMbl U MEPCHEKTUBBI IPEACTABICHUS 3HAHUI.

84. OnummuTe Ha3HAYEHUE W MPUHLHUIIBI TOCTPOEHUS IKCIEPTHBIX cucTteM. [IpuBenure knaccu-
(UKaLNIO SKCIIEPTHBIX CUCTEM.

85 M3noxxute METOIO0JIOTHIO pa3pabOTKU SKCIEPTHBIX CUCTEM, ITallbl pa3pabOTKHU IKCIEPTHBIX
CUCTEM, ITPOOJIEMBI U NEPCIIEKTUBBI TOCTPOESHUSI SKCIIEPTHBIX CUCTEM.

Pexomenayemas aureparypa

1. Auronos A.B. CucrteMHsIii ananu3. — M . Beiciras mikona, 2008. — 454c¢.

2. B. U. Hosocenbues, b. B. Tapacos u ap. TeopeTnueckne 0CHOBBI CUCTEMHOIO aHaiau3a. — M.:
Maiiop, 2006. — 592 c.

3. Asopeuxuii C.1., Mypomues FO.JI., Iloronun B.A., Cxuptnanze A.I'. MogenupoBanue cuc-
TeM: y4eOHMK JUIsl CTY. BbIclI. yuel. 3aBeneHuid. — M. U3n. uentp «Akagemus», 2009. — 320c.
4. KononanoB b.U., Jlebenes FO.M. Teopust aBTomatudeckoro ynpasieHusi. Cankr-IlerepOypr:
n3a-Bo «Jlaae», 2010. — 224c.

5. Talinyk A.P. Teopus aBTomMatudeckoro ynpasieHus. M.: Beici. mkoua, 2010. —415c¢.

6. OctpoBckuit I''M., 3ustounoB H.H., Jlantesa T.B. Onrtumuzanus TEXHUYECKUX CHUCTEM:
yuebHoe nocodue. — M.: KHOPVYC, 2012. —432c.

7. IlerpakoB [0.B., JlpaueB O.M. Teopusi aBTOMaTHYECKOTO YINPABJICHUSA TEXHOJIOTHYECKUMU
cucTeMaMHu: yueOHoe 1ocodue 1is CTyAeHTOB By30B// M.: Mammnoctpoenue, 2009. — 336c¢.

8. Nymmu C.B., 3otoB H.C., UmaeB [[.X. u ap. Teopust aBTOMaTHYECKOTO YIIPABICHUS/ IO PE/I.
B.b. AxoBnesa. — M.: Bricm. mkomna, 2005. — 567c.
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9. Ay B.K. Teopetnueckne 0CHOBBI HH()OPMAIIMOHHBIX MPOLIECCOB U CUCTEM: YUEOHHK.- M.:
N3 pat.-topr. Kopniopanus «Jlamkos u K», 2009. — 348c.

10. Iuporos B.}O. MHpopmannonHble cucTeMBbl U 0a3bl TaHHBIX: OPTaHU3AIM U IPOSKTHPOBa-
Hue: yueOHoe nocobue. M.: BXB-IletepOypr, 2009. — 528 c.

11. Cmonun JI. BBenenre B MCKYCCTBEHHBIA MHTEIUICKT: KOHCIEKT JieKuuil. M.: duzmariur,
2007. -264 c.

12. Uz6aukoB 10.C., IlerpoB B.H. udopmannonnsie cucrembl. Y4ueOHUK aisi By30B. — CIIO.:
ITutep, 2005. — 656 ¢

JlonoJIHUTe/ILHASA JIUTEpaTypa

1. Dmi6u P. Beenenwne B kubepretuky. — M.: KomKnura, 2005. — 432 c.

2. Kanman P., ®an6 I1., Apoud M. Ouepku nmo MaTeMaTHYECKON TEOPUU CHCTEM: Iep. C aHTIIL. /
ITon pen. A.3. LUpimkuna — M.: Eaqutopuan YPCC, 2004 r. — 400 ¢

3. Pexuteiituc I'., PeitBunnapan A., Parcaen K. Ontumu3zamus B rexuuke. T. 1,2. 1986. — 348c.

4. Xummennoumay Jl. [Ipukiianmnoe HenmmHEHHOE MporpamMmmupoBanue. M.:, Mup, 1975.

5. Muny M. marematudeckoe nporpammupoBanue. M.: Hayka,['n. pena. dus.-mat. nut, 1990.

6. IOnun /1.b. 3amaun u MeToibl cToxacTudeckoro nmporpammupoBanus. M.: Cos. Paauno, 1979.
7. FOnun J1.b. BeraucnurenbHble METOIBI TEOPUH IPUHATHUS perreHuil. — Kpacanm, 2010. — 320 c.

8. BoponoB A.A. Teopus aBTomartuueckoro ympasienus, 4. 1, II. — M.: «Bpicmas mkosnay,
1986.

ITonos E.II. Teopus JHMHEWHBIX CUCTEM aBTOMATHYECKOTO peryiupoBaHus. — M.: «Haykay,
1989.

9. 3y6oB B.U. Jlekuu no Teopun ynpasienus. — M.: "Briciras mikoia, 1975.

10. Moucees H.H. OcHoBBI TeOpuM onTuMaibHbIX cucteMm. — M.: "Hayka", 1975.
11. Ipanrumsuiu W.B. DHTponuiiHble M Apyrue CHCTEMHBIE 3aKOHOMEPHOCTU: Bompockl

yIpaBiIeHUs CIOKHBIME cuctemMamu. — M.: Hayka, 2003. — 428 c.

12. IlerpoB b.H., PytkoBckuii B.IO., 3emnskoB C.JI. AnantuBHOE KOOpPAMHATHO-
napaMeTpruecKoe yIpaBIeHUE HeCTallMOHApHbIMU o0bekTamu. — M.: "Hayka", 1980.

13. ITonos E.H. Teopust HeIMHEMHBIX CUCTEM aBTOMAaTH4ECKOro ynpasieHus. — M: Hayka, 2000.
14. ®panxos A.JI. AnanTuBHOE yrpaBieHHE B CIOKHBIX cucTeMmax. — M.: "Hayka", 1990.

15. Upimkun A.3. UHGopMmanmonHas Teopus uaeHtTuduranuu. — M.: "Hayka", 1995.

16. MeTozpbl KJIaCCUYECKON U COBPEMEHHOM TEOPUH aBTOMAaTUYECKOIrO yIpasieHus: Y4yeOHuk. B
3-x T. — M.: U3n-Bo MI'TVY, 2000.

IIporpammHuoe ob6ecneuenune u UnTepHeT-pecypcsl
YuusepcanbHas Moaeaupyromas nporpamma ChemCad (http://www.chemstation.com).
VYHuBepcanbHas Moaenupyromas nporpamma Unisim (http://www51.honeywell.com/rv/).
http://www.stn-international.ru/
http://www.intuit.ru/department/se/oopbases/
http://www.artint.ru/
http://www.raai.org/resurs/resurs.shtml
http://www.exponenta.ru
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IHEPEYEHB BOITPOCOB

05.13.06 ABToMaTH3anus M YIIPaBJeHHEe TEXHOJOTHYEeCKHUMH NPoleccaM U MPOU3BOACT-
BaAMH.

1. PerynsapHble curHanbl U MX XapakrepucTuku. OnpezeneHue peryiaspHoro cursana. OcHoOB-
HbIE TUIIBI PETYJISIPHBIX CUTHANOB. llepuoanueckue u HenpepbIBHBIE CUTHAIIBI.

2. MateMaTnueckoe OnucaHue aBTOMAaTH4ecKux cucteM. OCHOBHBIE CIIOCOOBI MATEMaTHYE€CKOTO
onucaHus. YpaBHeHUs JIBWXKeHUA. [Ipumepsl ypaBHEHUH OOBEKTOB YNpPaBICHHS. Y paBHEHUS
JMHAMUKHU U cTaTuku. OnpeneneHne JUHEHHON cTalmoHapHoi cucteMsbl. [IpuHuun cynepno3u-
uuu. JIMHaMU4eCKOE IMOBEICHUE JIMHEUHBIX CUCTEM.

3. Ilepexonnsie mporecchl. [lepexoanas u BecoBas ¢hynkuun. MuaTterpan droamens. [Ipeodpaso-
Banue Jlamnaca. [lepenatounas GyHKIus.

4. YacTOTHBIM METOJl MCCIIEOBAaHMs JIMHEHHbIX cucTeM. YacToTHble XapakTepucTUKU. CBA3b
npeoOpaszoBanus Jlamnaca u @ypre. CBsA3b YaCTOTHBIX XapPAKTEPUCTUK C IUp(DepeHInaTbHBIM
ypaBHeHHEM. PU3HUYECKUI CMBICI YaCTOTHBIX XapaKTEPUCTUK. B3auMOCBA3b TUHAMMYECKUX Xa-
PaKTEpPUCTHUK.

5. TunoBble JMHAMUYECKUE 3BEHbSI.

6. OOmas xapakTepucTuKka 0OOBEKTOB CHCTEM aBTOMATHYECKOTO yrpanieHus. OCHOBHBIE MOHS-
Tus U onpexaeneHus. [IpuHuunsl perynupoBanus. Kiaccuduxanus cucteM aBTOMaTHYECKOTO
ynpasieHus. CrucTteMbl aBTOMaTHYECKOIO peryiaupoBaHus. OCHOBHBIE CIIOCOOBI COEIMHEHUS
3BCHbBEB.

7. TurnoBble 3aKOHBI PETYIUPOBAHUS.

8. YcroitunBocTs MUHEHHBIX cucTeM. [loHsATHE ycTOWYMBOCTU M €€ ompezeneHue. YCTOWYu-
BOCTh JIMHEWHOTO U (EpEeHINATFHOTO YpaBHEHHS C MOCTOSHHBIMU K03 duumenramu. M3o-
OpaxeHue ABMKEHHUH B (pa3oBOoM mpocTpaHcTBe. [lonsTHe ycToitunBocTy nBMxeHus. OCHOBHBIE
BUJIBI yCTOHUHMBOCTH. HeoOXoauMoe yciaoBre YCTOWIHUBOCTH.

9. Anrebpaunueckuil kputepuil ycroiiunBocTu. YacToTHBIE KPUTEPUH YCTOMUHUBOCTH.

10. ¥YcroiiuuBBHIe U HEYCTOHYMBEIC 3BEHbS U coenHeHHsI. CHHTE3 YCTOHYMBBIX CHCTEM.

11. Ouenka 3anaca ycTOWYMBOCTH. AHAIU3 CUCTEM Ha 3alac yCTOHUMBOCTH.

12. Cunre3 cucteM 00NagarOMUX 3aJaHHBIM 3a1acoM yCTOWYMBOCTH. CTpYKTypHas €ycTou-
YUBOCTb. BiMsHME MabIX MapaMeTPOB Ha YCTOWUMBOCTh. KOoppekTupyromue ycTponcTsa.

13. MHccnenoBanme kadecTBa IMpoleccoB perynupoBaHus. llokasarenn kadectBa. YacTOTHBIE
METO/Ibl aHAJIN3a KA4E€CTBA PETYJINPOBaHMsl. YyBCTBUTENBHOCTh aBTOMAaTUYECKUX CHUCTEM.

14. Bp10op onTHUMalbHBIX HACTPOEK PErYISTOPOB METOA0B HE3aTyXAIOIUX KOJeOaHUH.

15. Anroputm pacuéra o01acTH HACTPOEK TUIIOBBIX PETYIATOPOB MeToioM PADX.

16. T'padoananuTHYECKUN METOJ CHHTE3a CHCTEM.

17. OcHoBHbIE TUIIBI HETUHEWHBIX CUCTEM U XapaKTEPUCTHUK.

18. Asgrokonebanus. MeTo 1 TOUSUHBIX PeoOpa3oBaHUM.

19. Metozs! IMHEapU3aMK HEIUHEHHBIX CUCTEM.

20. Asroxkosiebanus. MeTo1 TapMOHHYECKOTO OaaHca.

21. YcroWuyMBOCTH B MajioM, 00Jb1oM U 1ienioM. [lepBriit Mmetoa JIsmyHoBa.

22. Bropoii meton JIsmyHoBa.

23. OcHOBHBIE OHATHS UHTETPUPOBAHHOMN CUCTEMBbI YIIPABICHUS

24. CocraB HHTETPUPOBAHHOIN aBTOMAaTU3UPOBAHHON CHCTEMBI YIIPABICHHUS

25. TIpuHIMITBI TOCTPOEHHSI HHTETPUPOBAHHBIX CUCTEM YIIPABIICHUS

26. OcCHOBHBIE CTAIMH CO3JaHHS HHTETPHUPOBAHHON aBTOMATH3MPOBAHHOW CHUCTEMBI YITpaBIie-
HUs

27. Opranuzanusi IPOCKTHPOBAHUSI UHTETPUPOBAHHON aBTOMATH3MPOBAHHOW CHCTEMBI yIIpaB-
JEHUS

28. ABTOMATH3MPOBAHHBIC CHCTEMBI YITPABICHHS TEXHOJIOTHISCKUMH TPOIIECCAMH

29. ABTOMAaTH3MPOBAHHBIE CUCTEMBI YIIPABICHHUS T’MOKUMHU POU3BOICTBEHHBIMU CHCTEMaMHU
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30. ABTOMaTH3MPOBAHHBIE CUCTEMBI YIIPABICHHS MTPEIIPUATUIMH

31. CucreMbl aBTOMaTU3UPOBAHHOTO MTPOCKTUPOBAHUS

32 ABTOMaTI/I?;I/IpOBaHHaSI CHUCTEMAa TEXHOJIOTHUECKOU MMOATOTOBKH IIPOU3BOACTBA
33. ABTOMaTH3MPOBAHHBIC CHCTEMbI HAYYHBIX HCCIICIOBAHHUI

34. KoopauHanusi KOMIIOHEHTOB HHTETPUPOBAHHBIX CUCTEM YIIPABIICHUS

Pexomenayemas qureparypa
1. Jlazapea T.fl. Teopuu aBTOMaTHuYecKoOro ymnpasiieHus: yae0.-meroa. mocodue / T. 5. Jlaza-
pesa, 0. ®. MaprembsinoB, B. FO. Xapuenko. - Tam60B: U3n-Bo Tam0. roc. TexH. yH-ta, 2008.
- 56c.
2. TI'pomos lO. OcHoBbI Teopun ynpasienus: y4ue0. noc. / FO. FO. I'pomos, B. JI. [paues, O. T
Hsanona. - Tam6os: TI'TY, 2008.- 240c.
3. Iummapes B. FO. OcHOBBI aBTOMaTHYECKOTO yrpaBieHus: yued. — M: Axagemus, 2008. -
352c.
4. Taiinyk A. P. Teopus aBTOMaTH4ECKOIO yIIpaBjiIeHUs B IpUMEpaxX U 3a/la4ax ¢ pEUICHUSIMU B
MATLAB [Dnektponnsiit pecypc] / A. P. T'atinyk, B. E. benses, T. A. [IpsiBuenko. —M.: Jlanp,
2011. -464c. Pexum noctyna: — ObC «Jlaup» http://e.lanbook.com
5. W3maunoB A. ®@. YucneHHble METOABI ONITUMU3ALINU: YUEOHUK. [ DNEKTPOHHBIN pecypc]. / A.
®. Usmannos, M. B. Cononos. -M: ®@usmariut, 2008. -320c. DneKTpOHHO-OMOIMOTEUHAS CHC-
tema «Jlauby. Pexxum noctymna — http://e.lanbook/com
6. Jlecun B. B. OcHOBBI METOJIOB ONTHMH3ALUK: yueb. mocodue. [ neKTpoHHbIH pecypc]. / B.
B. Jlecun, YO. II. JIucoBenn —M: U3a-Bo: «Jlauby, 2011. -384c¢. D1eKTpoHHO-OMOIMOTEYHAs CHC-
tema «Jlauby. Pexxum mocryma — http://e.lanbook/com
7. Teopusi aBTOMaTHYECKOrO YIpaBICHUS I «YAHUKOBY». OJEeKTpoHHOe wu3aanue: Yl.
[DnexTponnsit pecypc], 2008. Pexum noctyna: — http:// window.edu.ru
8. Teopusi aBTOMaTHYECKOrO YIpaBICHUS i1 «YAHUKOBY». OJEKTpOHHOe wu3danue: Y2.
[DnexTponHsIit pecypc], 2009. Pexum goctyna: — http:// window.edu.ru


http://e.lanbook/com
http://e.lanbook/com
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HNEPEYEHbB BOITPOCOB
05.13.10 YopasJjieHHe B COUMAJIBHBIX H IKOHOMUYECKUX CHCTEMAX

1. Teopernueckue OCHOBbI U METOJbl TEOPUM YIPABICHUSA U IPUHATHUS PEIIEHUH B COLMAlIb-
HBIX ¥ PKOHOMHYECKHX CHCTEMaXx.

2. Meronsl ¢opmanu3anuy ¥ MOCTAaHOBKA 331ay yNPaBJIEHUS B COLUAIBHBIX U SKOHOMHYE-
CKUX PELICHHSIX.

3. HudopmannoHHble TEXHOJIOIMH OOECIEUEHUs YIpPaBIE€HUYECKON AesTenbHOCTH. OCHOBHBIE
TIOHSITHSI, KITACCU(PUKALIUS.

4. TexHuueckue cpelacTBa HMHGOPMALMOHHBIX TEXHOJIOIMH B HSKOHOMHUKE MW COLMAIBHOU
cepe.

5.  DJeKTpoHHBIN OdHuC.

6. MuHdopmanmoHHBIE TEXHOJIOTUH JOKYMEHTAJIBLHOIO OOeCreueHHs] YIpaBICHUECKOH es-
TEJIbHOCTH.

7. HHCTpyMEHTaJbHBIE CPEACTBA KOMIBIOTEPHBIX TEXHOJIOTHH HH()OPMAITMOHHOTO OOCITYXKH-
BaHUs  yIpaBlIeHUYeCKOM  aedrenbHOocTH.  [IporpammHo-anmapaTHbIe KOMILIEKCHI.

8. Cuctemsl ynpaBieHuUs JOKYMEHTaMH.

9. KommnbloTepHble TEXHOJOTUH MOATOTOBKH TEKCTOBBIX JOKYMEHTOB.

10. KomnbroTepHBIE TEXHOJIOTMHA OOPa0OTKM HKOHOMHYECKOW HWH(POPMAIMM Ha OCHOBE
TaOJMYHBIX POLECCOB. DIIEKTPOHHBIE TAOJIUIIBI.

11. Cucremsl ynpaBieHus 0a3aMu JaHHBIX.

12. HNudopmanmroHHas 6€301acHOCTh 0a3 JaHHBIX.

13. CereBsie TexHonoruu. OcHOBHBIC TTOHsTHS. Kitaccudukarius.

14. JlokanbHble BBIYMCIUTEIbHBIE CETH.

15. KpynHomacuiTaOHble BBIYUCIUTEIbHBIE CETH.

16. PacnpenenenHas oOpabOTKa TaHHBIX.

17. PacnpenenenHble 0a3bl 1aHHBIX.

18. T'unepTeKCTOBBIC TEXHOJIOTHH.

19. DxcmnepTHBIE CUCTEMBI, CTPYKTYPa, OCHOBHBIE XapaKTEPUCTHKH.

20. Cucrema noAaep KU NPUHATHS PELICHUH.

21. KoMIbIoTepHBIE TEXHOJIOTHH WHTEIUICKTYaIbHON TIOIEPKKH YITPABIECHUECKUX PEIICHUH.
22. WHdopmanmoHHbIN npoliecc npezcTaBieHns 3HaHuil. CBolicTBa M TUIBl 3HaHUNH. Mojenu
MPEJCTABICHUS 3HAHUM.

23. ABTOMAaTH3MpOBaHHBIE MH(OPMAIIMOHHBIE TEXHOJIOTHH, 0OECIEeUnBaIOLINe y4YeT Ha Ipel-
MPUATUN. YTIPABICHYECKUH yUeT.

24. TlpoekTupoBaHue HH(POPMALIMOHHBIX CUCTEM B SKOHOMUKE U COLIMATIBHOM cepe.

25. CASE-texHomoruu. ABTOMAaTH3aIlUsl TMPOCKTUPOBAHUS HH()OPMAITMOHHBIX CHCTEM.
26. CucteMbl OpraHU3alMOHHOTO YIIPABICHHUS.

27. YmpaieHHe HOBOBBEJICHHUSIMHU B OPTaHU3AIMOHHBIX CHCTEMAaX.

28. Mopenu onMcaHus M OLEHKH 3(()EKTUBHOCTU pEIICHUs 3a7ay YIpPaBICHHUS U MPHUHATUSL
pEIIeHN B CONMANBHBIX 1 SKOHOMHUYECKUX CUCTEMAX.

29. MeToabl U AITOPUTMBI PEIIEHU 33/1a4 YIPABICHHS U MIPUHATUS PELICHUH B COLMANBHBIX U
HYKOHOMHYECKUX CUCTEMAaX.

30. CpeumanbHOe MaTeMaTHMYeCKO€ M  IpPOrpaMMHOE OOeCleyeHHe CUCTEM yIpaBlie-
HUS M IPUHSATHS PEIICHUHA B COIUATBHBIX U YKOHOMHYECKHX CHCTEMaX.

31. CoBepIeHCTBOBaHHE METOAOB IMOJYy4E€HUS U O0O0pabOTKM HH(OpPMAIUN Ui pelIeHUs
3aj1a4 yIpaBJIeHHUS CONMATBHBIMHA U SKOHOMUYECKUMHU CHCTEMAMHU.

32. Meroasl uUACHTU(GUKAMK B OPraHU3AlMOHHBIX CHUCTEMax Ha OCHOBE PETPOCIEK-
TUBHOM, TEKYIIIEH U YKCIIEPTHON HH(POPMAIIHH.
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33. IIpoGieMHO-OpUEHTHPOBAHHBIE CUCTEMBI YIIPABICHUS, IPUHATUE PEIICHUN U ONTUMHU3AIUS
SKOHOMHYECKHUX U COLUAIBHBIX CUCTEM.

34. Mertoasl W ITOPUTMBI  HMHTEIUICKTYAJBHOW  MOIACPKKH  NPHHATHUS yIpaBlieHYE-
CKHX PEUICHUH B JKOHOMHYECKUX U COLIMAIIBHBIX CUCTEMAX.

Pexomenayemasi tureparypa
1. KneiimenoB C.A. AJIMUHHUCTpHpPOBaHHE B MH(POPMALMOHHBIX CHCTEMax: yuyeOHoe mocolue
s By30B / C. A. Kietimenos, B. I1. MenbaukoB, A. M. [lerpakos; nox pea. B. I1. MensHuKoBa.
- M.: Axagemus, 2008. - 272 c.
2. Marematuka B dKOHOMHUKE: B 2 4.. yuyeOHuUK mius By3oB. Y. 2 / A.C.CoJIOJOBHUKOB,
B.A.ba6aiinies, A.B.bpaunos, W.I'.Illannapa. - 2-e u3a., mepepad. u jgom. - M.: "OuHAHCH U CTa-
tuctuka", 2007. - 560 c.
3. Taiinyk A. P. Teopust aBToMaTHUECKOI0 YIpaBJIEHHUs B IPUMEpax M 3a/1a4ax C PELIECHUSIMU B
MATLAB [Onektponnsiit pecypc] / A. P. T'aiinyk, B. E. benses, T. A. IIpsiBuenko. —M.: Jlanbp,
2011. -464c. Pexum noctyna: — ObC «Jlaup» http://e.lanbook.com
4. NzmaunoB A. ®@. YucneHHbIE METObI ONTUMHU3AIMH: YICOHUK. [DIEKTpOHHBIN pecypc]. / A.
®. Usmaunnos, M. B. Cononos. -M: ®@usmariut, 2008. -320c. DneKTpOHHO-OMOIMOTEUHAS CHC-
tema «Jlauby. Pexxum nocrymna — http://e.lanbook/com
5. MenbuukoB B.I1. UnpopmannonHbie TexHOIOTHH: y4eOHUK Ut By30B / B. II. MenbHHKOB. -
M.: Axagemus, 2008. - 432 c.
6. Jlazapesa T.51. Teopun aBTOMaTHYECKOTO yripaBieHus: yueb.-meroa. mocodue / T. 5. Jlazape-
Ba, 0. ®. Maprembsnos, B. F0. Xapuenxko. - Tam60B: U3a-Bo Tam0. roc. TexH. yn-ta, 2008. -
56¢.
7. Jlecun B. B. OcHOBBI METOAOB ONTHUMH3AIUH: Y4eb. mocodue. [ DneKTpoHHbI pecypce]. / B. B.
Jlecun, 1O. I1. Jlucoeny —M: M3n-Bo: «Jlanby, 2011. -384c. DnexkTpoHHO-O0MOIMOTEYHAsI CUCTE-
ma «JIauby». Pexxum ngocryma — http://e.lanbook/com


http://e.lanbook/com
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IHEPEYEHb BOITPOCOB

05.13.17 — TeopeTuyeckune OCHOBbI HH(POPMATHKH

1. MudopmaTrka Kak HayKa, M3ydaronias HHPOPMALIMIO U €€ CBOWCTBA B €CTECTBEHHBIX, UCKYC-
CTBEHHBIX M THOpHIHBIX cucteMax. HpopmaTuka kak oOpabaTsiBarolasi UH(GOPMAIUIO OTPaciib
UHAYCTpUM U HHQPACTPYKTypHas oOIacTh, €€ pojb MU 3HAUYEHHE B YCKOPEHUH HAy4YHO-
TEXHUYECKOTO Iporpecca.

2. Knaccudukanus nHGOPMALMOHHBIX MPOAYKTOB U ycIyr. JKM3HEHHBIH LUK MHPOPMALUOH-
HOTO MPOAYKTa. MeTobpl aHaJIn3a U OLIEHKHM KayecTBa MH(OPMALMOHHBIX MPOIYKTOB U YCIYT.
OcHOBHBIE CEKTOpbI MH(GOPMAIMOHHON chepbl: H(OpMAIHs, >JIEKTPOHHbIE KOMMYHHKAIUH,
TeMaTh4eckas Kiaccupukanus.

3. [IpuHUIMTIBI OIIEHKH MH(OPMALIUU KaK pecypca o0IecTBa U 00beKTa UHTEIEKTyalbHON c00-
CTBEHHOCTHU. ['ocyiapcTBEeHHAas MOJIUTUKA B 00JIACTH 3aIUUThl HH(OPMAILIMOHHBIX PECYPCOB 00-
I1ECTBA.

4. "npopMaLinOHHbIE TEXHOJOTHH U CUCTEMBI, UX OIpE/esIeHIEe, Ha3HAuUeHUE U KI1acCU(pUKALIMSL.
5. Mozaenu KoMOMHATOPHBIX KOH(PHUTYpanii; pa3MeIeH s, IePeCTaHOBKH, COYeTaHusl. bBuHOMH-
HaJIbHBIE U NTOJIMHOMUAJIbHbIE KO3 PULIMEHTHI U UX CBOMCTBA.

6. 'eHepanyist U COpTUPOBKA NIEPECTAHOBOK.

7. IlpuHuun BKItOUYEeHUS U UckimoueHus. OcHoBHas (popMyiia BKIIOYEHUH U UCKiIoueHui. dop-
MyJa 9rciia 3JI€MEHTOB, 00JIaafoIuX POBHO M CBOMCTBaMHU.

8. IlpousBojsmue pyuxuuu. [Ipumenenre npou3BoAsuX GyHKIUI B KOMOMHATOPHUKE, TEOPUU
BEPOATHOCTEN U TEOPUH MACCOBOTO OOCIYKUBAHMUSL.

9. HeopuentupoBaHHbIe rpadbl: OCHOBHbIE ONPEAEICHUS, JOKaIbHbIE CBOMCTBA, MAapUIPYTHI, Lie-
Y, LIUKJIBI; CBSI3BHOCTb, IEPEBbS U JIeca.

10. OpuenTHpoBaHHbIe Tpadbl: OCHOBHBIE OINPENEIECHNUs, JOKAJIbHbIE CBOMCTBA, OPMapIIPYTHI,
IyTH, KOHTYPBHI.

11. MaTpunsl CMEKHOCTH ¥ HHUUJEHTHOCTH, CIIUCKH CMEKHOCTH M CIIUCKM MHIIMJIEHTHOCTH He-
OpUEHTUPOBaHHOTO rpada u oprpada.

12. Metoz noucka B IiryOuHY, alTOPUTM MeToJa. MeTos MoMcKa B IIUPHUHY, AJITOPUTM METOAA.
13. Anroputwm [lefikcTpbl HOMCKa KpaTyaiero myTu Mex/1y 3aJaHHBIMU BEPIINHAMHU.

14. ITotoku B ceTsx. Teopema opna-donkepcona.

15. MHoromepHsble ciayyaiinbsle BenuuuHbl (CB) u ux ¢yHkiuu pacnpenenenus. JuckperHele u
HenpepsIBHbIE 1ByMepHble CB. YcnoBHbIE pacnipenenenns u HezasucumMble CB.

16. YucnoBble XapaKTEpPUCTUKU OJHOMEPHBIX M MHOTOMEpHBIX ciay4yalHbIX BenuuuH (CB).
CBolicTBa MaTEMAaTUYECKOTO OXHUAAHUA U aucnepcur. MomeHTsl MHOroMepHsix CB. CpolicTBa
KO3 duIIMeHTa KOPPEISIMHA U KOPPEIIIIMOHHOW MAaTPUIIbl. Y CJIOBHBIE MaTeMaTUYECKUE 0XKH A~
Hus U perpeccusi. Buasl cxonumoctu CB.

17. OcHOBHBIE OIHOMEPHBIE TUCKPETHBIE (OMHOMHMAIILHOE, ITyaCCOHOBCKOE, T€OMETPUUECKOE) U
HeNpepbIBHbIE (PABHOMEPHOE, HKCIIOHEHIIMAIbHOE, HOpMaJIbHOE, FaMMa, 3piiaHrosckoe, [lapero)
pacnpeneneHusl.

18. MHOroMepHO€ HOpMAJILHOE pacIpEIEIICHHUE.

19. Onpenenenne u OCHOBHbIE cBOWCTBa Xxapakrepuctuueckux GyHkuui (Xd). XD ocHOBHBIX
pacipeneeHui.

20. HepaBenctBo YeOrbImieBa 1 3akoH 0oybIux uncel. [lenTpanbHas npenenpHas Teopema.

21. OmpeneneHust 1 OCHOBHBIE CBOMCTBa OJHOpOJHOW enu MapkoBa, ee oprpad. Marpuibt
CMEXHOCTH, JTOCTHX)KUMOCTH U coo01aeMocTu. Tonosoruyeckas U BeposiTHOCTHAs Kilaccuuka-
LI1S1 COCTOSIHUM. DProJU4YHOCTh U PAaBHOBECHOE PACIIPEIETICHHE.

22. Obmiee ompeneneHue MapKoBCKOro mpoiecca. CkaukooOpa3HbIi MapKOBCKH Tporiecc. Or-
peneneHuss U MHPUHUTE3UMAIIbHBIE XapaKTepUCTUKU. KOHCTpyKTHBHOE omucaHue. Dproauy-
HOCTh M paBHOBECHO€ pacmpenenenue. [Ipomecc pasmHoxkenust u rudenmu. Teopema demnmnepa.
VYcnosua Kapiauna-Maxkrperopa.
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23. ObpaTrMble MApPKOBCKHUE MPOIIECCHI.

24. Cucrema MaccoBoro obcmyxkuBanusi (CMO). Bxonsamuid mOTOK: IMyacCCOHOBCKHM, MapKOB-
CKHI, PEKYpPPEHTHBIN, SPIAHTOBCKHUMA. [[MHTENTbHOCTh OOCTY)KHMBAaHUS: SKCIIOHCHIMAIbHAS, TH-
MEPIKCIIOHEHIMANIbHAS, SPJIAHTOBCKasl, TUIIEPAPIaHroBcKas, (pasoBoro tuma. Jucuuminnel 06-
cyxuBanus. [Tokazarenu npousBogurensHocT. CTpykTypa U Kinaccudukaius CMO.

25. MM ‘v ‘ O — mozmens Dpnanra ¢ seaeiMu notepsamu. Beisox CYP u ee pemenue. Pacmpe-
A ou

nenenue Jpnanra E, (p) — ¢yHKIMS NOTepb DpJaHra U peKyppeHTHas Gopmyiia ee BbIYHCIIe-
Hus. Cinydaid . v—o

26. MM ‘V ‘ O — monens DHrceTa ¢ SBHBIMU notepssmu. BeiBon CYP u ee pemenue st ciny-
N.,e| p

gaes a) N >V — pacrpenenenne Durcera, 6) N <V - 6unoMuansHOe pacnpenencHue.

27. CBs3b MEXIYy MOTEPSIMU 110 BPEMEHHU U 10 3asiBKaM Jyis pacnpeneneHust Jurcera. [lomyde-

HUE pachnpeiesieHus: DpiaHra U3 pacripeeieHus: JHrceTa ¢ MOMOIIBIO MPEeIbHOTO epexoa.

28. M|M ‘V ‘ I' — Monens DpnaHra ¢ HessBHBIMU noTepsiMu. Beisog CYP u ee pemrenue, cpe-
A|op

uss anuna ouepeau. s O <r < oo jpokasarh paBeHCTBO MHTEHCHBHOCTEH HPUHSTOrO U 00-

CITY’K€HHOTO TMOTOKOB. Jlns =00, P <V BbIBECTH (OPMYIy IS BEPOSTHOCTU 3aAEPKKU U

BBIPa3UTH ee yepe3 E (p)

29. M|M ‘V ‘ 0 — mogens HILJI ¢ sBHBEIMU noTepsiMH. OCHOBHBIE NMOHATUS U 0003HAYEHUS.
bl i

CDOpMy.]'II/IpOBKa U JI0Ka3aTEeIbCTBO OCHOBHOM TCOPCMBI. PeKyppeHTHBIe COOTHOIICHUSA OJIs pac-

npenenenus (,,N = O,V.

30. M M ‘V ‘0 — mozensb HIIJT ¢ sBHBIMU OTEPSIMUA M KOHEYHBIM YHUCIIOM MCTOYHUKOB Ha-
Neb|

rpy3ku (tuna JHrcer-1). OcHOBHBIE MOHATHA M 0003HaueHHsI. DOpMyTHPOBKA U 10KA3aTENbCT-

BO OCHOBHOH TeopeMmbl. Pexyppentnbie cootnomenust 1ist J,,,N =0,V u npenensuas teopema

mpu N — 0.

31. MaremaTnueckast MOZEIb CI0XKHOU Oy(hepHON mamMsTH.

32. MaTtemaTudeckas MOJEIb CUCTEMbI CITyTHUKOBOM CBSI3U.

33. OTkpbITast OAHOPOAHAS SKCIOHEHIMANbHAs ceThb MaccoBoro odciyxuBanus (MO). Onuca-
HUE U MapameTpsl MoAenu. MapuipyTu3ainus, ”HTEHCUBHOCTh TOTOKOB B y3J1aX CETU. Y CIIOBUSA
ProANYHOCTH.

34. YactoTra noceuieHuil 3aaBKOM y3710B ceTh. TeopeMa J[»>keKCOHAa 0 paBHOBECHOM pacmpeene-
HUU.

35. 3amkHyTast OAHOPOHAS SKCIIOHEHIIMANbHAs ceTh MaccoBoro oocmyxuanus (MO). Onuca-
HUE U mapaMmeTpsl Mojenu. Mapmpyruzanus. Teopema ['opnona-Heroemna 0 MyJIbTUILIMKATHB-
HOCTH PaBHOBECHOTO pacIpeesIeHHUs.

36. AIrOpuT™M CBEPTKH U pacdyeTa HOPMUPOBOYHOM KOHCTAHTHI. CXe€Ma BBIYHMCIICHUS B ajro-
put™me ba3eHa 11 OAHOJIMHENHBIX y3510B. Beruncnenne BBX.

37. Yupasnenue gocrynom i M| M ‘V ‘0. PesepBupoBanne. KoopauHaTHO-BBIITYKIIBIE CTpa-
ab| i

Terur. YeThIpe OCHOBHBIX CTPATETHH U CBSA3b MEKIY HUMHU.
38. Ontumuzaius. J1oxoIHOCTh AJis cucTeMbl MaccoBoro oociyxuanusi (CMO) ¢ siIBHBIMU TIO-
TEPSIMH.
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—

39. M|M
A

1 V. ‘0 - mojenb myibTrcepBUcHOM HIIJI ¢ orpaHnyeHHBIM JOCTYIOM IO YHCTy K-
b| g |nd
coobmenuii. IIpoctpancTBo cocrosiHuil. Teopema 0 paBHOBECHOM pacmpeneneHud. OCHOBHbIE
XapaKTEPUCTHUKH.

40. M|M

Ab| i
niemy uuciy 3aHaTeix BLIK.
41. Metoibl XpaHeHHUs], TOMCKa U 00pabOTKU JaHHBIX, METO/IbI €CTECTBEHHO-S3bIKOBOTO YEJIOBE-
KO-MaIIMHHOTO OOIIEHUSI.
42. Enunuuel uHGopmanuu v “"HGOPMAIIMOHHbBIE OTHOLLIECHUSI.
43. JlexnapaTuBHOE U MPOLIEAYPHOE MpEACTaBlIeHUE BHEIIHEro mupa. ba3a 3nanuit u 6a3a gan-
HBIX.
44. CeMUOTHYECKUN TPEYTOJIBHUK U €TO 3JIEMEHTHI.
45. KnaccudukaoHHble CUCTEMbI: HepapXudeckue kiaccupukanuu, gaceTHble Kiaccupuka-
uH, andaBUTHO-NIpEeAMETHBIE Kiaccupukanuy. Te3aypycHble METOIbI IPEACTABICHUS 3HAHUI.
46. CuctemMbl, OCHOBaHHbIE HA OTHOIICHUSIX.
47. CeMaHTHUYECKUE OTHOIIEHUSI U UX BUJBIL.
48. [IpuHnumb! hpeiM-TipeICTaBICHUM.
49. [IpoayKIIMOHHBIE CUCTEMBI TpeicTaBlenus 3HaHui. Kanonnueckue cucremsl [locTa.
50. PeqyKIimoHHBIE CUCTEMBI.
51. IlpeacraBnenue nanHbIX. CTPYKTYpbI JaHHBIX. Y pPOBHU IPEJCTABICHUS JAHHBIX.
52. Cucrema ynpasieHus Oazamu gaHHbIX. Apxurekrypa CYBJl. ®ynkuuun CYBJI. Knaccel
CTPYKTYp AaHHbIX. epapxuueckas, ceTeBasi, pesisiliUOHHAs! CTPYKTYPHI.
53. OcHOBHBIE MMOHATHS U BUJIBI TOMCKA. THPOPMAIIMOHHO-TIONCKOBBIE SA3BIKH.
54. Mopenu noucka. Ctparerusi moucka.
55. TlousTust 00 acCOMATUBHOM IMOMCKE M YCIOBHUSAX €0 peaIh3allyH.
56. PensimmonHast mojnenb naHHbIX. Penmsuuonnas anreOpa. Penmsumonnoe ucuucnenue. Hop-
MaJbHbIE (POPMBI.
57. OOBEKTHO-OPUEHTUPOBAHHBIE aHAIU3 U NPOEKTHpOBaHUE. AOCTparupoBaHUE, UHKAIICYJIS-
1Usl, MOJIyIbHOCTb, Uepapxus, Tunu3anus. Kinaccel u 00bekThl. OTHOIIEHUS MEXIY KIIacCaMHu:
accoluyanus, HacleJJ0OBaHue, arperanus, UCroiab30BaHUE, HHCTaHIIUPOBAaHUE.
58. OOmire MpUHIMIIBI TOCTPOSHUSI OTKPBITBHIX cucTeM. Mepapxust QpyHKuMiA B3auMOJeHCTBUS
OTKpBITBIX cucTeM. [IoHATHE O MPOTOKOJIE M MEKYPOBHEBOM HHTEpdeEiice.
59. Monenb B3auMOAECHCTBUS OTKPBITBIX CUCTEM. XapaKTEPUCTUKH MPOTOKOJIOB CEMHYPOBHEBOM
Mozenu. CpaBHEHHE CEMUYPOBHEBOU MOJIENIN ¢ MOJIEINbIO cTeka rpoTtokoiioB TCP/IP.

Vv ‘ 0 - mogens mynbTucepsucHoii IIIJI ¢ MHAMBUIYATBLHBIMU HOTOJIKAMHU IO 00-
(C)

Y4eOHUKH U yUeOHbIe TOCOOUSs
1. bamapun I'.Il. BBeneHune B MaTeMaTHUECKyl0 CTaTUCTHKy. Yu4. mocobue. // M.:
N3n. Y IH,1993.
2. bamapusn I'.I1. Beenenue B Teoputo BeposiTHocTel. Yu. mocodue. // M,: U3n. YJIH, 1990.
3. bamapun I'.I1. MatemaTtuueckas teopus Tenerpaduka. Yu. nocodue. / M.: Uzn. YIH, 2004.
4. bouapos ILI1., Ileunnkun A.B. Teopusi BeposiTHOCTEH M MareMaTH4ecKas CTaTUCTHKA. Y.
nocobwue. // M.: I'apnapuka, 1998.
5. bouapos ILII., Ileunnkun A.B. Teopust maccoBoro o0ciyxuBanusi. YueOnuk.// M.: U3n-Bo
PY/H, 1995.
6. byu I'. O0beKTHO-OpHUEHTHPOBAHHBIN aHanu3 U npoektuposanue // CI16: bunom, 1998
7. Newit K. BBenenue B cuctemsl 0a3 naHHbIX. / KueB-Mocksa, /lnanektuka, 1998.
8. Kutaes A., lllens A, Baneiii M. Kitaccuueckue kanToBbie Beruncieraus. M. MITHMO, 1999 r.
9. Jlonatun B.H. IIpaBoBbie ocHOBBI HH(popMaIMoHHOH Ge3omacHocTH: Kype nekuuit. M.: U3a-
Bo MU ®U, 2000.
10. Maptun [Ix. Opranuzanus 6a3 JaHHBIX B BBIYUCIUTENbHBIX cucTeMax. M.: Mup, 2000.
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11. OcHoBHI TOCynapcTBa U mpaBa: Yued. mocodue ans By30B / Iloxn pen. O.E. Kyradpuna. M.:
Opuct, 1994.

12. Moo M.U. ABromaru3upoBaHHbIe HH()OPMAIIMOHHBIE CHCTEMBI (110 00JIacTIM HpUMEHe-
Hus): Yueb. mocodue s By30B. M.: U3n-Bo POA uwm. I'.B. [Inexanosa, 1999.

13. Tonos U.M. MHpopMamoHHbIe pecypchl B CUCTEMBL: pealln3alusi, MOJICIIMPOBaHUE, YIIPaB-
nenue. M.: TIIK [Anbsiac], 1996.

14. TlonoB N.H1., MakcumoB H.B., Xpamios I1.6. Beenenne B cereBbie MHGOPMAITMOHHEIE pe-
CypCHI ¥ TeXHOJIOTHU: Yueb. mocobue s By30B. M.: U3n-Bo PITY, 2001.

15. Psa6ko Bb.4., ®uonoB A.H. OcHoBsl coBpemenHoit kpunrorpagun M, Hayka u mup, 2004 r.
16. CamyitnoB K.E., CeBacthsanoB JI.A., CnecuBoB C.C. u ap. Jlekuuu no 1UCKpETHONW Marema-
tHke: YueOHoe nocobue. Yactes1, Yacts 2// M.: U3n-Bo PYIH, Bee roabl n3nanus.

17. Tanen6aym O. Komnwtorepuoie cetu // Cno.: «Ilutepy, 2003

HMmuTarnmonHoe MojenupoBaHue: yueoHoe mocodue. PekomennoBano YMO By30B 10 yHHUBED-
CUTETCKOMY ToJinTexHudeckoMy obpasoBanuio / F0.}O. I'pomos, 10.C. CepOynos, U.H. Kops-
denba, B.O. [Ipaues, B.I'. Ognonsko. — Boponex: UINL «Hayunas kauray, 2010.- 132 c.

18. KoMmprOTepHBIE TEIEKOMMYHHUKAIMU: ydyeOHOe rmocodue. PekomennoBano YMO By30B 10
YHHUBEPCHUTETCKOMY MoOJUTeXHHUecKkoMy obOpasoBanuto / FO0.}O. I'pomos, B.E. [duapux, W.B.
Hunpux, FO.®. Maprembsinos, B.O. Jlpayes, B.I'. Onnonbko. — Tam60B; M.; CII0; baky; Bena:
Usn-Bo «Hobemuctukay, 2010.- 198 c.

19. JlabGoparopHblii mpakTUKYM O Kypcy «OCHOBBI TEOPUHU YIpPaBICHUs»: yueOHOe mocobue.
PexomennoBano YMO By30B 110 YHUBEPCUTETCKOMY TOJIHTEXHUYECKOMY oOpazoBanuio / 10.10.
['pomos, 10.C. Cepbynos, H.I'. Illaxos, E.A. Illununosa, FO.®. Maprembsinos, B.I'. OnHonbko.
— Boponex: UIIL «Hayunast kaura», 2010. — 188 c.

20. HapexHocTh HH(DOPMALIMOHHBIX crcTeM: yueOHoe rmocobue. PexkomennoBano YMO By30B 1o
YHHUBEPCHUTETCKOMY TOJHTeXHHYeckoMy obOpazoBanmio / FO.}O. I'pomos, O.I'. MBanosa, H.I'.
Mocsruna, K.A. HabatoB — Tam6oB: U3a-80 I'OY BIIO TI'TY, 2010.- 160 c.

21. UndopmanmonHas 6€30MacHOCTh U 3aliuTa HHPopMaIuu: yaeOHoe mocodue. PekomenpoBa-
HO YMO By30B 10 YHUBEPCUTETCKOMY HoJUTeXHUYeckoMmy obpazoBanuto/ F0.FO. I'pomos, B.O.
Hpaues, O.I'. Usanosa, H.I'. [llaxoB - Crapsiii Ockoin: M3n-Bo ToHkrne HayKOEMKHE TEXHOJIO-
run, 2010 r.-384c.

22. UndopmalimoHHble TEXHOJIOTHHU: ydeOHOoe nocobue. Pexomengosano YMO By30B 10 yHH-
BEPCUTETCKOMY MonuTexHudeckomy obpazoanuio / 10.1O. I'pomos, B.E. dunpux, U.B. duna-
pux, B.®. Maprembsinos, B.O. Jlpaues, B.I'. Ognonbko - Tam6os; M.; CII0; baky; Bena: U3n-
Bo «HoOenuctukay, 2010.-130c.

23. TeopeTnueckre OCHOBBI Ilepejaun CUTHAJIOB: yueOHoe nocobue: B 2 4. 4.1. PexomeHn1oBaHO
YMO By30B M0 YHHUBEPCUTETCKOMY MOTUTEXHHUYeCKoMY oOpazoBanuto / FO.}O. I'pomos, U.I'.
Kapnos, I''"H. Hypyraunos, B.O. Jlpaues, B.I'. Ognonsko. — Tam608: U3n-80 MUHI «HoGenu-
ctukan, 2010.-130c.

24. TeopeTnueckre OCHOBBI Ilepejaul CUTHAJIOB: yueOHoe rmocobue: B 2 4. 4.2. PekoMeH10BaHO
YMO By30B M0 YHHUBEPCUTETCKOMY MOMUTEXHUYeCKoMy oOpazoBanuto / FO.}O. I'pomos, U.I'.
Kapnos, I''H. Hypyraunos, B.O. Jlpaues, B.I'. Ognonsko. — Tam608: U3n-80 MUHI «HoGenu-
ctukay, 2010.-140c.

25. OnepaunonHsble cuctemMbl. KoHlenuu noctpoeHus U odecrieueHus: 6€30nacHOCTH. YueOHoe
nocobue s By30B. PexomennoBano YMO By30B 10 YHMBEPCUTETCKOMY MOJUTEXHUYECKOMY
obpazoBanuto / MaptembsinoB 0. @., fxosner Ain. B., SIkoBneB AH. B.- M.: T'opsiuas nuamAsI—
Tenexom, 2010. — 332 c.: un

26. Teopust unpopmanu ¥ KOAUPOBaHUs: yued. mocob. 1uist By3oB. Pekomennosano YMO By30B
[0 YHHBEPCHUTETCKOMY NoJUTeXHH4Yeckomy oOpazosanuto / FO.1O. I'pomos, B.O. [Ipaues, O.I'.
NBanosa, F0.C. Cepoynos, AHOO BUBT, PocHOVY (B®). - Boponex: Hayunas kaura, 2009. -
177 c.

27. UndopmannonHas 6€30MacHOCTh U KpUNITOTpapUuecKre alrOpUTMbI 3aIlUThl HTHPOPMaLIUU:
yuebHoe 1ocobue i MpOBeIeHUs NMpaKTHUecKuX 3aHsATuil. PekomennoBano YMO By30B 1o
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YHHUBEPCUTETCKOMY MoJIMTeXHU4YeckoMy obOpazoBanuio / 0.IO. I'pomos, B.O. [Ipaues, O.I.
NBanosa, H.I'. IllaxoB, - Tam60B; M.; CII0; baky; Bena: U3a-Bo «Hobenuctukay, 2009.- 76¢.
28. NndopmannonHas 6€30MacHOCTh U 3aliuTa HHPopMaIuu: yueOHoe mocodue. PekomenpoBa-
HO YMO By30B 110 YHUBEPCUTETCKOMY TMOJUTeXHUYeCKOMY obpazoBanuto / FO.1O. I'pomog, B.O.
Hpaues, O.I'. IBanosa, H.I'. [llaxoB - Tam60B; M.; CI10; baky; Bena: M3n-Bo «HobGenuctukay,
2009.- 128c.

29. OcHOBBI TeopHH yrpaBiieHUs: Y4yeOHoe mocobue. PexomengoBano YMO By30B MO yHUBED-
CHUTETCKOMY MoNHTeXHHYeckoMy oOpazoBanuto / F0.}O. I'pomos, B.O. [Ipaues, O.I'. MBaHoBa,
1O.C. CepOynos, K.A. Habaros. - Tam60B: U3n-Bo Tam6. roc. TexH. yn-ta, 2009. 240c.

30. Yucnennole MeTolbl B MH(QOPMAIMOHHBIX cHUCTeMaX: ydeOHoe mocobue. PexomeHmoBaHo
YMO By30B M0 YHHBEPCUTETCKOMY IMOJIUTEXHUYECKOMY oOpazoBanuio / FO.}O. I'pomos, B.O.
Hpaues, O.I'. Uanosa, 10.C. Cepbynos, K.A. Habaros - Tam60B; M.; CII0; baky; Bena: 1U3x-
Bo «HoOemuctukay, 2009.-146¢.

31. YnpaBnenue naHHbpIMU: yuyeOHOe mocodue. Pexomennoano YMO By30B 10 YHHUBEpPCUTET-
CKOMy moyiuTexHudeckomy oopaszosanuto / F0.1O. I'pomos, O.I'. Banosa, B.H. Touka. - Tam-
60B: U3n-Bo Tam6. roc. TexH. yH-Ta, 2009. - 80c.

Ilepuoauueckune u3xaHust
Kypnan «bezonacHOCTs HHPOPMAIIMOHHBIX TEXHOIOT U
Kypnan «Bectauk BI'Y. Cepus cucteMHbIl aHAINU3 U HHOOPMALIMOHHBIE TEXHOJIOTUM»
Kypnan «Bectauk Boponexckoro nuctutyra ®CHUH Poccuny»
Kypnan «MHxenepHas puzukar»
Kypnan «MHpopmaTrKa U ee MTPUMEHEHHSD)
Kypnan «MHPOpMaLIMOHHO-U3MEPUTEIBHBIE U YIIPABIIAIOLINE CUCTEMbI
Kypnan «MHPOpMATMOHHO-YIPABIISIOIIAE CHCTEMBI
Kypnan «MHpopMaLOHHbIE TEXHOJIOTUH B IPOEKTUPOBAHUU U ITPOU3BOJICTBE»
Kypnan «MHPOpMaIMOHHBIE TEXHOJIOTHHN U BEIYUCIUTEIHHBIE CUCTEMBD)
0. Xypuan «HpopMaLHOHHBIE TEXHOIOTUI
. Kypnan «adopmarus u 6e301mMacHOCTH

BoOoo~NoOR~WNE
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HNHuTepHeT-pecypcsl
1. bubnuoreka Hay4HOI nHTEpaTypsl — WWW.lib.org.ru
2. bubnuoteka HayyHbIX KHUT — WWW.bokod.narod.ru
3. Bectnuk BI'Y. Cepus cucremHbli aHaiu3 U HMHQOpPMAIMOHHBIE TEXHOJOTUU —
www.vestnik.vsu.ru/content/analiz
4. BectHuk BopoHexkckoro nactutyra ®CUH Poccun — www.vifsinrf.ru
5. Caiit «Neuroschool» — www.neuroschool.narod.ru
6. Caiir «KommbroTepHbIe ceTn» — WWW.Kompset.narod.ru
7. Caiir BIaAMKaBKa3CKOT0 MaTeMaTHYeCKOro )XypHaia — WWW.VmJ.ru
8
9
1

Caiit uncruryra matematuku um. C.JI. Co6oneBa CO PAH — www.math.nsc.ru
. Caiit uHcTuTyTa MpobIieM HHPpOpMATHKK — WWW.ipian.kazan.ru
0. Caiir xadenpsr CUb — www.kafedrasib.ru
11. Caiit ocHOB GHU3UKH | AIeKTpoTeXHUKH — WWW.fishelp.ru
12. Caiit dakynpTeTa NpuKIaIHONW MaTeMaTHKH — WWW.fpm.miem.edu.ru
13. Caiit, MOCBAIICHHBIH MapaJIeIbHBIM BRIYHCICHHSIM «X-COMy — Www.meta.parallel.ru
14. Dnextponnas oubmmorexa UI'DY — www.elib.ispu.ru/library
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IHNEPEYEHBb BOITPOCOB
05.13.18 MaremaTnueckoe MOJeJIMPOBaHNe, YUCICHHbIEe METOABI H KOMILIEKCHI IIPOrpaMm

1. MaremaTn4yeckoe MO/IeJINpPOBaHUeE

1.1 OcHOBHBIE IPUHIUIIBI MATEMATHYECKOTO MOJEINPOBAHMS.

1.2 Matemaruueckoe MozaenupoBanue. Cli0KHbIE CUCTEMBI U 3a/1a4l CUCTEMHOIO aHanu3a. Mo-
JIEJIA U UX POJIb B U3YYEHUU U CO3JaHUM CHUCTEM U YCTPOMICTB.

1.3 MaremaTuueckre MOJAEIU MPU Pa3INYHBIX HEPAPXUUYECKUX YPOBHSX ONHUCAaHUSA OOBEKTOB.
Arperatsble Mogennd. Monenu 3JeMEHTOB U MaKPOMOJEIIH.

1.4 Knaccudukaius MaTeMaTHUYECKUX MOJIEJICH, TEXHUIECKUX CHUCTEM, YCTPOWCTB, JIIEMEHTOB.
TpeboBaHMs K MOAETAM.

1.5. AnexBaTHOCTb MoOJeNel. AJITOPUTMBI ITPOBEPKU a/IeKBAaTHOCTH MaTEMaTHUUYECKUX MOAEIEH
00BEKTOB Ha OCHOBE JIaHHBIX HATYPHOT'O SKCIIEPUMEHTA.

1.6 TloctpoeHne mareMaTHUECKUX MOeNei. AHanu3 3aaa4d, 00OCHOBAaHUE IMPEIIOTIOKCHUN
(runore3). IIpumeHeHne METOMOB IUIAHUPOBAHUS HKCIEPUMEHTA U PErPECCHOHHOIO aHAJIM3A.
[TocTpoeHne ypaBHEHUI perpeccuu.

1.7 DKcnepuMeHTalIbHO-CTAaTUCTUYECKUE METOJbl U MOJENIU. MeToJbl TEOpUH MaccoBOro 00-
cinyxusanus. Meron Monre-Kapio.

1.8 AHanmuTH4ecKre METObI IOCTPOEHUS MATEMAaTHYECKUX MOJEIEH.

1.9 TpencraBieHne CTPYKTYPhI OOBEKTOB C MTOMOIIBIO SKBUBAICHTHBIX cxeM U rpados. Komiro-
HEHTHBIE U TOINOJIOrMYECKHe ypaBHeHUs. DopManu3anus NpoLeaypbl MOCTPOCHUSI MaTeMaTH4e-
CKHUX MOJeJIell CHUCTEM II0 MaTEeMaTHMYECKUM MOJIEJSIM 3JIEMEHTOB. 3aJaud KOMIO3ULMU U Jie-
KOMITIO3ULIUU MOJEJIEH.

1.10 MeTo/bl nccie1oBaHUS. MAaTEMATUYECKUX MOJieiel. Y CTOMUNBOCTb.

1.12 Matematuyeckue Mojenu OOBEKTOB XMMHUYECKOW TEXHOJIOTHH: PEaKTopa C MEIIAKOH,
TpyOUYaToro peakTopa, TeTI00OMEHHO! anmaparyphl.

2. YncjaeHHbIe METOIbI

2.1 OObIKHOBEHHBIE AU(pdepeHLInaTbHble ypaBHEHUS. MeTO1bl HHTETPUPOBAHUS YPaBHEHUI.

2.2 da3oBelii mopTpeT ypaBHeHUs1. Da30Bble MOPTPETHI TMHEUHBIX AU (epeHIInaNbHbBIX ypaBHe-
HUW BTOPOTO MOPSAIKA.

2.3 ANropuT™M YUCIEHHOTO MocTpoeHus ¢a3oBbIX MopTpeToB. MHTErpupoBanue cucrtem audde-
pPEHIMAIBHBIX YpaBHEHUN BTOporo nopsika. ®azoBoe npoctpancTtBo. da3oBble KapTHUHBI TU(-
(bepeHIaTbHBIX YPaBHEHUH.

2.4 AnropuT™m 4HMCIEHHOTO MHTETPUPOBAHUS cUCTeM AU(epeHIINaIbHbIX YpaBHEHUI BTOPOTO
nopsijika B (a3oBoM mpocTpaHcTBe. ['eoMeTpruecKuil CMbICT pelIeHus: CUcTeMbl quddepeHIu-
aJbHBIX YPaBHEHUM.

2.5 JluddepeHnuanbHble ypaBHEHUS B YAaCTHBIX NPOU3BOAHBIX. YpPaBHEHHMsS MaTeMaTH4eCKON
bu3uku.

2.6 [locnenoBaTenbHOCTH U psbl. 'apmMoHnueckuii ananu3. [Ipeo6pazoBanue Jlamnaca.

2.7 MuoxectBa. OTHOIIIEHHS, CBOMCTBAa OTHOIIECHU. Pa3OueHus ¥ OTHOIIEHHE DKBUBAJIEHTHO-
cTH. 3akoHbI Komno3uiuu. [Ipoctpancrsa. @yHKIIMHM U OTOOPaXKEHUS, ONIEPAIIUH.

2.8 OcHoBbI MaTeMaTudeckoi Joruku. Jlornueckue GyHKIUH.

2.9 MeTon KOHEUHBIX pa3HOCTEeH. Pa3HOCTHBINM omeparop. 3aMeHa MPOU3BOIHBIX KOHEYHBIMHU
pasHocTsiMu. [lorpemHocTr anmpoKcuMarui.

2.10 YcTolunBOCTh Pa3HOCTHBIX CXEM. YUET IpaHUYHBIX YCIOBUH IEPBOrO M BTOPOrO pOJA.
['panu1el HenpaBUIBLHOM (POpPMBI. SIBHBIE U HESBHBIE PA3HOCTHBIE CXEMBI.

2.11 luckpetnsanusi 00JIaCTH PELISHUS U MOTyUYeHHEe KOHEUHO -Pa3HOCTHBIX YpaBHEHUH.
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2.12 Merton KOHEUHBIX 3J1€MEHTOB. BapuanmonHas GpopMynupoBKa METOJja KOHEUHBIX 3JIEMEH-
TOB U ¢usnueckue 3aaayu. ['paHuynble ycioBus. THIBI KOHEUHBIX 3JIEMEHTOB. MaTpuyHbIe
YpaBHEHUS JIEMEHTOB.

2.13 JTuckperuzanus (pazOueHue) o0IacTH pEIICHUs MPU MCCIICIOBAHUA OOBEKTOB C MCIOJbB30-
BaHMEM METOJla KOHEYHBIX 3JIEeMEHTOB. Pa3OueHue u CTpyKTypa AAaHHBIX. Y3JI0BOE U TO3JIe-
MEHTHOE 00bEIMHEHHE.

2.14 TlpsimMble W WUTEPALMOHHBIE METOJBI PEIICHUS CUCTEMbI ypaBHEHHUH. OCOOCHHOCTH TpO-
rPAMMHOM peann3anui.

2.15 IpunoxeHus: METO/1a KOHEUHBIX 3JeMeHTOB. CTalluOHAPHBIE U HECTALIMOHAPHBIE 3a/1a4H.
2.16. Meton HeBsizok. Meton ['amepkuna. MeTon HaMMEHBIIMX KBaApaToB. BapuanmoHHO-
Pa3HOCTHBIE METO/bl, METO/ TPAHUYHBIX 3JIEMEHTOB, APYyTHUE.

2.17 Unrepnonsauus GyHkiuid. YucaeHHOE HHTETpUPOBaHKE U Tu(depeHIIMpOBaHHE.

2.18 Meroasl anmpokcuMmanuu ¢yHkuuid. PaBHomepHoe mnpuOmmkenue ¢yHkuuid. CroaiiH-
aIMpOKCUMALINSL, UHTEPIOJISALINSL.

2.19 MeTtozpl pemieHusi CHCTEM JIMHEHHBIX anreOpandeckux ypaBHeHui. [Ipsimblie MeTonabl pe-
nienust. O0yCIOBIEHHOCTD 3a/1a4H PEIICHUS CUCTEMbI JIMHEHHBIX alreOpandeckiux ypaBHEHUH.
2.21 Meron T'aycca. MtepaliuoHHbIE METOABI PELICHUS CUCTEM JIMHEMHBIX anreOpanyecKux
YpPaBHEHUU.

2.22 Pemenne HeNMMHEHHBIX ypaBHeHHU. OOyCIIOBIEHHOCTH 3aaa4n. Meton Oucekuuu. Mrepa-
UOHHBIE MeTObl. O0YCIOBIEHHOCTh METO/A MPOCTOil uTepanuu. Meroa HeroToHa u ero mo-
muduKanui. MeTopl TOUCKa PEIICHU CUCTEM HEJTMHEHHBIX YPaBHCHUH.

2.23 YucneHHble METOJbl MHTETPUPOBAHUS OOBIKHOBEHHBIX MU((depeHIMaTbHBIX YPaBHEHUU.
SIBHBIE U HESIBHbIE METOABl. Y CTOWYMBOCTH BBIYUCIEHUN U 00JIACTU MPENNIOYTUTENBHOIO MPHU-
MeHeHHUs MeToJ10B. Metoabl Ditnepa, Pynre-Kyrra, npyrue.

2.24 3apaun Ha cOOCTBEHHbIE 3HaUCHUS JUIsl MaTpull. OLIEHKH XapaKTepUCTUYECKUX YHCE MaT-
pull. MeTo/1bl IOJy4eHHUsI XapaKTEPUCTUUECKOTO YPaBHEHUSI.

3 Kommiekcol nporpamMmm

3.1 BeluncnurenbHbli SKcrIepUMEHT. [IpuHIMITBI IPOBEIEHNS BBIUUCIUTEIBHOTO SKCIIEPUMEHTA.
Mopenb, anroputm, nporpaMmma.

3.2 AnropuTMHu4ecKue A3bIKHU. S3bIKM IPOTPaMMUPOBAHHUS BICOKOT'O YPOBHSI.

3.3 I'paduueckue cpencTBa A3bIKOB BHICOKOTO YpOBHS. I'padmueckiie MpUMUTHUBEI B sI3bIKaX Mpo-
rpammupoBaHus. MHunmanuzamus rpaguyeckoro pexxuma. Pabora ¢ m300pakeHUSMH M €ro
dbparmenTamu, padota co mpudramu. 3aKpamrBaHue 00beKTOB. Buyieopexxumsl, maautpa, BU-
JEOCTPAHMIIBI.

3.4 T'eomeTrpuueckoe MOJAETMPOBAHUE B MAIIMHOCTPOEHHH, MPUOOPOCTPOEHUU, IIEKTPOHUKE,
sHepreTuke. Boccranosnenne GopMbl CKPBITHIX OOBEKTOB.

3.5 UnTepakTuBHBIE rpaduueckue cucTeMbl. BupTyanbHble yCTpoilcTBa W pexuMbl BBoJa. 3D
rpaduka 1 npeodpazoBaHus NpoeuupoBaHus. [IpUHIMIIBI CTaHIAPTU3ALUH CHCTEM KOMIIBIOTEP-
HOM rpaduxu

3.6 MaremaTnueckue IMPOrpaMMHBIE CUCTEMBI U MAKETHI MPUKIAAHBIX NporpaMM. CraHOapTel
3D-rpaduxu OpenGL. I'paduxa B cpene MS WINDOWS.

3.7. CpencrBa BU3yaJbHOTO POrpaMMHUPOBaHUS.

3.8. [TakeTbl NpUKIAAHBIX IPOTPAMM JUIS PEIIEHHUS BBIUUCIUTENbHBIX 3a/1a4.

3.9. ITakeT mpuKIaIHBIX IPOrpaMM MateMatudeckoro moaenupoBanus ChemCAD.
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Pexomenayemas iureparypa

1. [dBopeukuii C.M1. KoMnbpoTepHOE MOJEIMPOBAHUE U ONTUMHU3ALMSA TEXHOJIOTUUYECKUX IPO-
1eccoB u obopynoBanus: Yueb. mocodue / C. U. JIpopenkwuii, A. ®. Eropos, /. C. [IBopernkuii;
Tam0. roc. TexH. yH-T. - Tam60B: TI'TY, 2003. - 224 c. Pexxum noctyna: bubnuorexka TI'TY.

2. bBap6otrbko A.M. OcHOBBI TEOPHUH MaTEMaTHUYECKOr0 MOJECIUPOBaHMS: yuel. mocolOue s
By30B / A. U. bap6oteko, A. O. I'mageimkus. - Crapsiit Ockon: OOO "THT", 2008. - 212¢. Pe-
)kuM noctyna: bubmuorexka TI'TVY.

3. Maremaruueckoe MOJICIUPOBAHUE U ONTHUMHU3ALUS XMMHKO-TEXHOJOTHUYECKUX MPOLIECCOB:
[Tpakt. pykoBonctBo / B. A. Xomoanos, B. I1. JIpsikonos, E. H. MBanoga, JI. C. Kupesnosa. -
CIIG.: ITpodeccuonan, 2003. - 480c. Pexxum nocryna: budmmorexa TTTVY.

4. TlonydyeHre ONTHUMAJbHBIX MPOEKTHBIX PEUICHUH W MX aHAJINU3 C UCIOJIb30BAaHUEM MaTeMa-
TUYECKUX Mojelielt [DnekTponHsblil pecypc] : yuaeb. mocodue / HO.B. JlutoBka. — Tam0O0B : u31-BO
OI'BOY BIIO «TT'TVY», 2012. — 160 c.

5. BBeaeHue B MareMaTHyeckoe MOJEIHpPOBaHUE: ydeOHOe mocodue s By30B / moj pen. I1.
B.Tpycosa. - M.: Jloroc, 2005. - 440 c. Pexxum nocryna: bubmuorexka TI'TY.

6. Camapckmii A.A., MuxaiinoB A.Il. Maremarnueckoe moaenupoBanue: Maen. MeTompl.
[Tpumepsl. M.: ®usmarnur, 2001. — 320 c.

7. Tapacux B.Il. MaremaTnueckoe MOJETUPOBAHHE TEXHHUUYECKUX CHUCTEM. YUYEeOHUK IUIS BY-
30B: J{uzaitH-11PO. — 2004. - 640 c.

8. 3Bapyown B.C. MaremaTudeckoe MoJeIUpOBaHNE B TexHUKe: Yuebd. s By3oB / [lox pen.
B.C. 3apy6buna, A.Il. Kpumenko. - 2-e uzn., crepeorut. - M.: U3n-so MI'TY um. H.3. baymana,
2003. - 496 c.

9. 3BaiineB B.®., [Tonsaun A.Jl. MeTton pa3aeneHus NEPEeMEHHBIX B MATEMaTHYECKON (pu3uKe.
CII6.: Kamxnsiid oM, 2009. — 92 c.

10. 3aiines B.®., [lonauun A.Jl. CrpaBounuk no auddepeHuanbHbpIM YPaBHEHUSAM C YaCTHBbI-
MU IPOU3BOAHBIMU IIEpBOro nopsaka. M.: @uszmatnur, 2003. — 416 c.

11. Kynukosckuii A.I'., Iloropenos H.B., CemenoB A.F). Marematuueckue BOMPOCH YHUCIICH-
HOT'O pelIeHUs FMIepOoINIecKUX CUCTeM ypaBHeHU. M.: ®@usmaraut, 2001. - 608 c.

12. Tonsaun A.Jl., 3aiiue B.®., XKypos A.J. MeTozs! perieHust HeIMHEHHBIX YpaBHEHUN Ma-
TeMaTH4ecKor GU3UKU U MexaHuku. M.: @uszmatiurt, 2005.- 256 c.

13. KynpsimoB H.A. Ananutuyeckass Teopus HETMHEHHBIX MuddepeHINaTbHBIX YpPaBHEHHI.
MockBa-IxeBck: UHCTUTYT KOMITbIOTEPHBIX UccienoBanuii, 2004. — 360 c.

14. Jlantes I'.U., JlanteB I'.I'. YpaBHeHus maremaTrueckoi ¢puzuku. M.: 2003. — 328 c.
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IHEPEYEHB BOITPOCOB

05.25.05 - «upopManinoOHHBIE CUCTEMBI H MPOLECCHD)

1. JlanHble, cBeACHUs, COOOIIEHNs, HHPOpMAaNUs, 3HAHUS, JIOTUKA: OCHOBHBIEC TIOHSATHS U OIpe-
JICJICHUS.

2. Nadopmannonnslie pecypcsl, HHpopMaTHKa, HHOPMAIIMOHHBIE HAYKH; TEOPHs HH(DOpMaIIH.
3. Metozpl olieHKH MH(OpMAaLUK Kak pecypca o01ecTBa U 00beKTa MHTEIUIEKTYalIbHOU cOOCT-
BEHHOCTH.

4. ndopmalrioHHbIe 3JIEMEHThl U UX BUAbI, MHPOPMALMOHHBIN Mpouecc. OnTuMusanus vH-
(hOopMaIMOHHBIX MTPOILIECCOB M PECYPCOB.

5. Undopmannonnas cucrema: o01as XapakTepUCTUKa, BUJIbI, CTPYKTYpa, Kiaccuukanus. AB-
ToMatu3upoBaHHas nHpopmarmonHas cuctema (AUC), ee cTpyKTypa, BUIBL.

6. Metonpl coopa u 06padotrku uHpopmaruu. Beoa nanueix B AUC u nmocnenyromias ux oopa-
6otka. MHaekcupoBaHue U KOJUPOBAHUE JIAHHBIX.

7. MeTtoapl U TEXHUYECKUE CPE/ICTBA XPaHEHHUs, Iepeiadnl, IPEICTaBICHUS U PACIPOCTPaHEHUs
uHpopmanuu. MuTepdeiicel nHGOPMALOHHBIX CUCTEM.

8. IIporpammHOe oOecrieueHre aBTOMATU3HPOBAHHBIX CHUCTEM: MOHATHE 00 alropuTMax, Mpo-
rpamMmax, IporpaMMUPOBAaHUH. SI3BIKM MPOrPaMMHUPOBAHUS: MTOHATHE, KIACCUPHUKAIHS, 0COOSH-
HOCTHU, IPUMEPBHI.

9. MadopManimoHHasi TEXHOJIOTHUS M €€ O€30IMaCHOCTh, OCHOBHBIE HH(OPMAITMOHHBIC ITPOIIECCHI.
10. CpenctBa undopmanronnoro odecrneuenuss AUC, ux crpykrypa. [Ipobnemuo- u ¢pyHkimo-
HanbHO-opueHTHpoBaHHble AVC.

11. Marematuueckoe obecrieueHre HHHOPMALIMOHHBIX CUCTEM.

12. Texuudeckoe obecnieueHre HHHOPMAITMOHHBIX cHcTeM. KOMIUIEKChI TEXHUYECKHX CPEICTB.
13. ITpoexktupoBanune AUC. Ynpasnenue AUC. )Kuznennsiit nuka AUC.

14. Anamus s ¢pexruBHocTH AVIC Ha cTauy IPOSKTHPOBAHUS M B TIPOIIECCE IKCILTyaTaI|H.

15. 3anuce, ¢aiin, MaccHuB, OTOK.

16. Pemsnus, 6a3a maHHBIX, OaHK JaHHBIX, BUABI 0a3 JaHHBIX.

17. ba3za 3nanuii. ®peiimoBoe peACTaBICHUE 3HAHUM.

18. CTpyKTypbI M MOJIETTH JaHHBIX, ()OpPMAT U TTOJI€ TAHHBIX.

19. Meronpl noucka uHpopmanuu. MHpopMalMOHHBIN MOUCK M aBTOMAaTU3MPOBAHHBIX CHUCTE-
Mmax. [lapameTps! u moka3aTesy MoucKa.

20. CTOUMOCTb U LIEHHOCTb HH(pOopManuu. Teopus MoJIe3HOCTH.

21. KonuyecTBeHHbIE METO/Ibl aHAIM3a JIOKYMEHTAJIbHO-UH()OPMAIIMOHHBIX MACCUBOB M IOTO-
KOB.

22. MonenupoBaHue WH(OPMALIMOHHBIX MTPOLECCOB M CUCTEM. THUIBI U BUABI MOJENEH, TPUEMbI
MoaenupoBaHus. iMutannonssle, GyHKINOHAIbHBIE U HHPOPMALIMOHHBIE MOJIEIH.

23. IIporpaMMHbBIE€ KOMIUIEKCHI /Il aBTOMAaTU3UPOBAHHOMN pa3pabOTKU (QYHKIMOHAIBHBIX U HWH-
(opMaLMOHHBIX MOJIeNei.

24. MamuHHas (KOMIIbIOTEpHasi) rpaduka, BUJEO, 3ByK, MyJIbTUMENNA U runepmenua. Bupty-
aNbHas PEAIbHOCTb, MapallIeIbHbII MHUP.

25. Cratuctuueckre HHPOPMAIIMOHHBIE CUCTEMBI.

26. ndpopmalilnoHHbIE CUCTEMBI B 3KOHOMUYECKOH cepe (Oyxranrepckue, 0aHKOBCKHE, PhIHKA
[IEHHBIX Oymar).

27. NHdopMaimoHHble CHCTEMBI B COLIMANBHON cdepe - Hayke, KyJIbType, 00pa3oBaHuu, 3/pa-
BOOXPAHEHUH, FOPUCTIPYIEHIIUH U JIp.

28. IIponsBoacTBEHHBIE HH(POPMAITMOHHBIE CUCTEMBI.

29. lnpopMaiimoHHbIE CUCTEMBI YIIPABICHUS MPOEKTAMH U PUCKAMHU.

30. CALS-cucrembl: TOHATHE, ONIPE/IeTIeHUE, IPUMEHEHHE.

31. Unrennexryanbasie nHbopmarmonnsie cuctembl (MUC): monsTHe, cTpyKkTypa, CBOMCTBA.
Knaccugukaus MUC. DkeneptHble, camooOyydaromuecs, agantusHbie MC.
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32. AUIC nogaep XKy OpuHATUS pereHui. [IpuHIUIBI 1 IpueMbl IPOEKTUPOBAHUS.

33. UudopmarimoHHbIC CITY>KOBI, JICKTPOHHBIC OMOIMOTEKH, apXUBBI, MY3€H.

34. ArromaTtu3upoBaHHble paboune mecta (APM): Ha3HaueHue, BHIBI, CTPYKTypa, obecrieue-
HHUE.

35. Ontumu3zanyst GyHKIMOHUPOBAHUS WH(GOPMAIIMOHHBIX CUCTEM. 3a1a4ll ONTUMH3AINU U OTI-
TUMAJIBHOTO YIIPABJICHHUS.

36. HeueTkue MHOXKECTBA U CLIOCOOBI X 00PaOOTKH.

37. CereBble HHPOPMALMOHHBIE PECYPCHI, IPOLIECCHI, TEXHOIOTUU, CUCTEMBI, MOJEIIH.

38. JlokanbHblE BBIYUCIUTENbHbBIE CETH.

39. Pacnipenenennple W To0anbHbIE BRIMUCIUTENBbHBIC ceTh: MHTepHeT 1 MHTpaner, WWW,
ISDN, ADSL u ATM. PacnpeneneHusie HHOOPMAIIOHHBIE CUCTEMBI M 0a3bl JaHHBIX.

40. DnemeHTH! (PpaKTaTIBHOIO aHAJIN3A; UCIIOIb30BaHUE VI MOAEIMPOBAHUS HH(POPMALIMOHHBIX
CUCTEM

41. CpencrBa v TEXHOJIOTHS 3aLIUThI BBIYUCIUTEIBHBIX CETEH.

42. CucteMHbIN aHaIM3 MH()OPMAITMOHHBIX MTPOLECCOB M TeXHOoruil. [TapameTpsl u mokaszarenu
X QYHKIIUOHATBHOU d(PPEKTUBHOCTH.

43. JluarBuctHyeckoe oOecrieueHne WH(OOPMAIMOHHBIX IMPOIECCOB M CUCTeM. Jlekchueckas
€/IMHULa, CIIOBaph, T€3aypyc, JIEKCHYECKHE KOMIUIEKChI. MIH()OPMamOHHO-ITOMCKOBBIE S3bIKH.
44. CeMaHTUYECKHI, CHHTAaKCUYECKHI U parMaTUUeCKUi (mapagurMaTudeckKuil) aHanu3bl TEK-
CTOBOM HH(OpMALUH.

45. OpranuzanuonHoe odecredeHrne HHPOPMAITMOHHBIX TMPOLECCOB M CUCTEM.

46. IIpaBoBoe obecnieueHue HHOOPMAIIMOHHBIX ITPOLIECCOB U CUCTEM, PECYPCOB M ITPOIYKTOB.

Pexomenayemas aureparypa

1. HmutaumonHoe MojenupoBaHue: ydeOHOoe mocobue. PekomenmoBano YMO By30B 1O
YHHBEPCUTETCKOMY ToJIUTeXHIUeckomMy obpasoBanuto / FO.1O. I'pomos, 10.C. CepOynos, 1.H.
Kopudensa, B.O. [paues, B.I'. Onnonbko. — Boponex: UIIL] «Hayunas kauray, 2010.- 132 c.
2.  HWudopmannonnas 6€30mMacHOCTh U 3amuTa nHGopManuu: yaeOHoe mocooue. Pexomenmo-
BaHO YMO BY30B 10 YHMBEPCUTETCKOMY MHOJUTEXHHUYECKOMY oOpaszoBanuto/ FO.FO. I'pomos,
B.O. Ipages, O.I'. UBanosa, H.I'. lllaxoB - Crapsrit Ockon: U3n-Bo ToHkne HayKOEMKHE TeX-
Hojoruu, 2010 r.-384c.

3. HHudopmanmonHas 6€30MacHOCTh U 3amuTa HHPopMamnun: yaeOHoe mocodue. Pekomenio-
BaHO YMO By30B IO YHUBEPCUTETCKOMY MOJUTEXHHYEeCKOMY oOpazoBanuto / F0.1O. I'pomos,
B.O. [paues, O.I'. UBanosa, H.I'. IllaxoB - Tam60B; M.; CII6; baky; Bena: U3n-Bo «HoGemnu-
ctuka», 2009.- 128c.

4.  WHpopmannonHas 0e30macHOCTh M KpUNTOrpapuuecKHe alropuTMbl 3allluThl MH(pOpMa-
UK: yueOHoe 1mocobue Ui MpOoBEeIEeHUs MpaKkTHUecKuX 3aHATuil. Pekomennosano YMO By30B
[0 YHUBEPCHUTETCKOMY MOJUTeXHH4YeckoMy obpazoBanuto / FO.1O. I'pomos, B.O. [Ipaues, O.I'.
WBanona, H.I'. [llaxos, - Tam60B; M.; CI16; baky; Bena: 3a-Bo «Hobenuctukay, 2009.- 76c¢.

5. HudopmanroHHble TEXHOIOTUH YIPABJICHHS: yuel. MocoOue i BY30B / O pell. pod.
I'.A.Turopenko.— M.: OHUTU-TAHA, 2003.

6. HMudopmanmonnsie TexHONMOTHH: ydeOHOE mocooue. PekomennoBano YMO By30B 10 yHH-
BEPCUTETCKOMY MonuTexHudeckomy obpazoBanuio / 10.1O. I'pomos, B.E. unpux, U.B. duna-
pux, B.®. Mapremssinos, B.O. [Ipaues, B.I'. Ognonsko - Tam60B; M.; CII6; baky; Bena: 13x-
Bo «HoOemuctuka», 2010.-130c.

7. KomnbloTepHble TeIeKOMMYHUKaLUU: yuyeOHoe nocodue. Pekomengosano YMO By30B 1o
YHHUBEPCUTETCKOMY MoJuTeXHUUeckomy obpazoBanuto / 10.1O. I'pomos, B.E. duapux, U.B.
Hunpux, 10.®. Maptembsnos, B.O. [Ipaues, B.I'. Onnonsko. — Tam60B; M.; CII6; baky; Bena:
Usn-Bo «Hobemuctukay, 2010.- 198 c.

8.  JlaGopaTopHbIil MpakTHKYM 10 Kypcy «OCHOBBI TEOPHH YIIPABICHUM»: ydeOHOE MOCOOHeE.
PexomennioBano YMO By30B 110 YHUBEPCUTETCKOMY MOJIUTEXHUYECKOMY oOpa3zoBanuto / 10.10.
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I'pomos, 10.C. Cep6ynos, H.I'. lllaxos, E.A. Illununosa, F0.®. Maptembsinos, B.I'. OnHomnbKo.
— Boponex: UIIL «Hayunast kaura», 2010. — 188 c.

9.  Hagexunocts nHQOPMAIIMOHHBIX cHCTEeM: yueOHOe mocodue. Pekomennoano YMO By30B
10 YHUBEPCUTETCKOMY MOJUTEXHIUYecKoMy obOpa3zoBanuio / 10.}O. I'pomos, O.I'. iBanoBa, H.I'.
Mocsaruna, K.A. Habatos — Tam60B: U3a-80 'OY BIIO TI'TY, 2010.- 160 c.

10. Omnepanuonnbie cuctembl. KoHlenuu mocTpoeHus u odecreueHuss 6€301acHOCTH. Yueo-
Hoe rmocobue /i By30B. PexkomenoBano YMO By30B MO0 YHHBEPCHTETCKOMY HMOJTHTEXHUYECKO-
My obpa3oBanuto /| MaprembsiHoB FO. @., fkoBneB An. B., flkoBieB AH. B.— M.: ['opsiuas yu-
uus—Tenexom, 2010. — 332 c.: un

11. OcHoBbl Teopuu ympasjieHus: YdyeObHoe nocobue. Pexomengoano YMO By30B 1o yHH-
BEPCUTETCKOMY MOJIMTEXHUYeckoMy oOpazoBanmio / FO.1O. I'pomos, B.O. [Ipaues, O.I". Bano-
Ba, F0.C. CepOynoB, K.A. HabaToB. - Tam60B: U3a-Bo Tamb6. roc. TexH. ya-ta, 2009. 240c.

12.  Pomanos B.I1. MUaTemiekTyanbHble HHPOPMAITMOHHBIE CUCTEMBI B 5KOHOMUKE: yueO. 1mo-
cobue / mox pen. mpod. H.IT. Tuxomuposa.— M.: M3a-Bo «Dx3amen», 2003.

13. Teoperndeckue OCHOBHI I€pelaul CUTHAJIOB: yueOHoe mocobue: B 2 4. 4.1. PekomengoBa-
HO YMO BY30B 10 YHUBEPCUTETCKOMY MOJIMTEXHUUECKOMY oOpazoBanuto / FO.1O. I'pomos, U.T.
Kapnos, I'"H. Hypyraunos, B.O. Jlpaues, B.I'. Ognonbko. — Tam60B: U3n-80 MUHIL «HoGenu-
ctukay, 2010.-130c.

14. Teopernueckue OCHOBHI IEpeaul CUTHAIOB: yueOHoe nocodue: B 2 4. u.2. PexomeH10Ba-
HO YMO By30B 110 YHUBEPCUTETCKOMY MosInTeXHU4YeckomMy obpazosanuto / FO.1O. I'pomos, N.T.
Kapnos, I''"H. Hypyraunos, B.O. Jlpaues, B.I'. Ognonsko. — Tam608: U3n-80 MUHIL «HoGenu-
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Bectauk Boponexckoro uacturyra ®CUH Poccun — www.vifsinrf.ru

Caiit «Neuroschool» — www.neuroschool.narod.ru

Caiit «KommbroTepHbie ceTn» — WWw.Kompset.narod.ru

Caiit B1aMKaBKa3CKOro MaTeMaTH4eCcKOro )ypHaia — WWW.VmJ.ru

Caiit uncturyra marematuku uM. C.JI. Cob6onesa CO PAH — www.math.nsc.ru
CaiiT uHCTHTYTA IPOOJIEM HHpOpMATHKK — WWW.ipian.kazan.ru

Caiit kadenpsr CUb — www.kafedrasib.ru

. CaliT ocHOB Gu3uKHU ¥ dIeKTpoTeXxHuKn — WWW.fishelp.ru

Caiit ¢axynpreTa IpUKIAAHON MaTeMaTuku — Www.fpm.miem.edu.ru
CaiiT, NOCBSICHHBIH MTapaJIeIbHBIM BEIYHCICHHM «X-COMy» — Www.meta.parallel.ru
DnekTponHas oubimorexka MDY — wwwe.elib.ispu.ru/library
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