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HH(bODMamMKa U B8blYUCIUmMENbHASA MEeXHUKA pa3pa60TaHa B COOTBETCTBHH C

TpeGOBAHUSAMHI K YPOBHIO OCBOCHHS BBITYCKHHKaMH OCHOBHBIX 00pa3oBaTe/bHBIX
MporpaMMm BBICIIIETO o0Opa3oBaHus (crienuaTuTer, MarucTparypa)

MpodeccHOHATBHOrO LMKIA AUCLUHUILIHH 110 Hanpasienuto 09.04.01 Hugpopmamuxa u

goruuciumenvuas mexuuxa, 09.04.02 Hudopmayuonnvlie cucmembol U mexHOIO2UU

(mazucmpamypa,).

[TporpamMma paccMOTpeHa U yTBepik/JeHa Ha 3aceiaHii HayuHO-TEeXHHYECKOTro

coBera yHuBepcuTera ripotokon Ne 3 or«__ 26 » mapma 2015 .

3am npencenarens Hay4no-rexHUIECKOLO

COBETa YHUBEpPCUTETA W C.N. 1Bopeukuit




HEPEYEHDB OBIIIUX BOITPOCOB I1O0 HAITPABJEHHIO ITIOAI'OTOBKHA

09.06.01 Hncdbopmamura u ebiuuciumenvHas mexHuKa

OCHOBBI IOCTPOEHUS M NTPOEKTHPOBAHNS HH(OPMALMOHHBIX CHCTEM
1. OcHoBHbI€ 3TalbI peleHus 3a1a4 Ha DBM; ®KU3HEHHBIN HUKII IPOTPAMMHOTO MTPOJIYKTA.

2. CASE-texHonorumu. OOBEKTHO-OPUEHTUPOBAHHAS paszpaboTka MIPOrpaMMHOTO
oOecrieyeHus.

3. CASE-texnonoruu. CTpyKTypHO-(YHKIIMOHATBHBIN MOIXO/I.

4. OCHOBHBIE XapaKTEPUCTUKH OOBEKTHON MOJIEIIN PECTABICHUS JaHHBIX.

5. ba3el u OaHKM NaHHBIX ¥ 3HAHUIA.

6. OcHOBHBIC MOJC/IH JAHHBIX.

7. OOmue KoHIENIUU cucTeMbl ynpasienus 6azamu nanubeix (CYB/). TpeboBanus k CYB/I.

8. JSI3plka MaHUMYJIWPOBAaHUS MAHHBIMU JUIS PEIALIMOHHOW MOJEIH: ainredpa pemsui
Konna, f ucuncienne Ha KOpTexax U JOMEHAX; SKBUBAJICHTHOCTb.

9. [TIlIpoekTupoBaHUE pPEISIIHOHHBIX 0a3 JaHHBIX: AHOMAIMH PEISIUOHHOH MOJICIIH,
(byHKIIMOHATbHBIE 3aBUCUMOCTH, HOpMaJibHbIe (DOPMBI U JEKOMITO3HIIHSL.

10. 3ammra 6a3 TaHHBIX: IEIOCTHOCTh, 0€30MIACHOCTh, AJIMUHUCTPHPOBAHHE.

11. AnmunuctpupoBanue b/l 1 KOHTposb. BIIOKUPOBKY U TpaH3aKLIKU.

12. TlepcnieKTHBHBIE CUCTEMBI: 00beKTHO-OpueHTHpoBaHHbIe CY B/l 1 6a3bl 3HaHUHA.
13. Texnonoruu nocryna k bJ[ wepes WWW

14. DnexkTpoHHbIE XpaHUIUIIA JOKYMEHTOB.

15. 3amauu m Hasznayenune ['UC.

16. Kommonentsl CYB/I.

17. $13bIKu 3ampocoB.

18. Tumnossle ¢ynkuuu CYBJl, ynpaBieHHe TpaH3aKLUUSMH, XypHaIU3alMs HW3MEHEHUH
0a3bl JaHHBIX.

19. Apxurektypa «KJIHEHT-CEpBEP»

20. Pacnpenenennble 0a3bl JaHHBIX. MeTOAONOTHsS (PYHKIIMOHAIBHOTO MOCITUPOBAHHS
SADT.

21. OcHOBHBIEC CpEJCTBa MOJCIMPOBAHUS AHHBIX: JAMArpaMMBbl «CYIIHOCTh-CBs3b» (ERD) n
CASE-meton bapkepa.

22. VIMATanMOHHOE MOJISITUPOBaHIE HH()OPMAIIMOHHBIX CHCTEM.
23. CuHTe3 U IeKOMIMO3UIUS HHPOPMAITMOHHBIX CUCTEM.
24. AHamu3 ¥ CHHTE3 B CHCTEMHBIX UCCIICIOBAHHMSIX.

25. Mogenu cUCTeM KaK OCHOBAHMS JEKOMIIO3UIIUH. AJ'Il"OpI/ITMI/BaL[I/I}I nmponecca JCKOMIIO3U-
OUH.

HporpaMMﬂo-annapaTHLIe cpeacrBa BbIYUCIUTECIBHBIX H TEICKOMMYHUKAIIMOHHBIX
CUCTEM

1. DOBomrouus cpecTB BBIUNCIUTENBHON TEXHUKU. [I0KOIEHNS KOMITBIOTEPOB.
2. Kiacchl BBIYMCIUTENBHBIX MALIMH U X OCHOBHBIE XapaKTEPUCTHKH.

3. TlonsTne apXUTEKTyphl BEIYUCIUTEIHLHON CUCTEMBI.
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AnnapaTHoe obecreyeHne COBPCMCHHBIX BBIYHUCIIUTCIbHBIX CUCTEM.



S.
6.
7.

HNHuTepdeiichl cpencTB BEIYMCIUTETHHOM TEXHUKH.
CocraB anmapaTHOTo 06ecredeHusl MePCOHaTBLHOTO KOMITBIOTEpA.

OcHoBHble (DAaKTOPBI, BIMSIONIME HAa MPOU3BOJUTENBHOCTh KoMmIbioTepa. CrocoObl u

CAWMHUIBI OUCHKH IPONU3BOJAUTCIIbHOCTH.

8.

[lapannensHass oOpaboTka MHGOPMAUU B BBIYUCIUTENbHBIX CHCTEMaxX: YPOBHU H

CIocoObl OpraHU3allu.

9.

10.
CAIIP.

11.
12.
13.
14.
15.
16.
17.
18.
19.

CCTHX.

20.
21.
22.
23.
24.
25.

[lepudepuiinbie ycTpoiicTBa BHIYMCIUTEIBHBIX CUCTEM.

MGTOI[BI MMPOCKTUPOBAHUA BBIYUCIUTCIIBHBIX CUCTCM C IMOMOIIBIO CHICIHIUAIIM3UPOBAHHBIX

Bunel mporpaMMHOTo 00eCTieYeHUsT BEIYUCTUTEIBHBIX CUCTEM.

Omneparmonnsie cuctemsl (OC). Haznauenue, ¢pynkiuu u coctaBabie yactu OC.
Ocnoguble Tunsl OC.

OcHoBHbIe GYHKINH (PailIoBOM CUCTEMBI.

Haznauenwne ciyxeOnbIx nporpamm B coctare OC.

MeToIbl ¥ CUCTEMBI apXUBAIIUU TaHHBIX.

AHTHUBUPYCHBIE IPOTPAMMHBIE CPE/ICTBA.

OO01re NPUHLIHUITBI TOCTPOCHHSI BBIYMCIUTENbHBIX CETEH.

dusznueckue IIPUHLUIIBI U O60py,Z[OBaHI/IC KaHaJIOB IIepeaadyr JaHHbIX B BbIYHUCIIMTCIIbHBIX

Hcropus co3naHust 1 OCHOBHBIE CEPBHUCHI ceTu Internet.

[Iporoxoisl cetu Internet.

Anpecanus B Internet. Cucrema 10MEHHBIX UMEH.

CpenctBa noucka nadopmaiuu B cetu Internet.

MHorodyHKIHOHATBHBIE HHTEpHET-TIpHIokeHus (Reach Internet Applications).

MoOusHEBIE TCJIICKOMMYHHUKAITUOHHBIC CUCTEMBI.

NudopmannoHHbIe TEXHOJIOTHH H KOMIIBIOTEPHOE MOJACTHPOBAHHNE

1. KommbroTepHOE MOICTHPOBAHNE KaK HHCTPYMEHT peali3allii CHCTEMHOTO aHaIH3a.

2. Knaccudukanus MaTeMaTHdyecKux Mojened. OTambl MOCTPOCHUS U HCCIEIOBAaHUs
MOJIEIICH.

3. Drambl HOCTPOSHHUS MAaTEMAaTHUECKUX MOJIeel M KOMIBIOTEPHOTO MOJICIUPOBAHMS.

4. Meroap! uaeHTU(GUKAITUN MOIeTIeH JUTHAMUYECKUX TTPOIIECCOB.

5. Mertoab!l uaACHTU(DUKALUN MO/IETEH CTAllMOHAPHBIX MPOIIECCOB.

6. HWudopmanroHHBIE TEXHOIOTHU U CUCTEMBI: OCHOBHBIE TIOHATHS U OTIPEICIICHHS.

7. Knaccudpukanuss uHOOpPMAIMOHHBIX — TexHoJorui. MHopmanmoHHo-ynpaBistonye
TEXHOJIOTHH.

8. HMudopmannoHHO-TIOMCKOBbIE U HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMBI.

9. ®opmanu3oBaHHOE MPECTaBICHNE HHPOPMAITUH.

10. ITapamnensHast paboTa ¢ 6a3aMu TaHHBIX U 3HAHHH.

11. Knaccudukaius cucteM napajieIbHON 00pabOTKH TaHHBIX.

12. MHoromammHHbIe KOMILIEKCH. MHOTONpoIeccopHble KoMIIeKChl. OCOOEHHOCTH OpraHu-

3allu BBIYHUCIIMTCIbHBIX ITPOLECCOB.

13.

Oco0eHHOCTH MOJECTUPOBAHUS CUCTEM MacCOBOT'O OOCITYKUBAHHUSL.



14. ndopmarus u ynpasienue. OO0Imiee onpeneneHne yCTOWIMBOCTH (PYHKITMOHUPOBAHMS
UH(POPMALIMOHHBIX CHCTEM

15. KoHuenTyanabHble MOJIETH TaHHBIX M CEMaHTUYECKHE MOJENN JaHHbIX.
16. Heuerkue naHHBbIC.

17. 3nanus. MeTobl IpeACTaBICHHUS 3HAHUM.

18. O6wenunenue texnonoruii b/l u sSKCepTHBIX CHUCTEM.

19. I'uGpuaHbIe YKCIIEPTHBIE CUCTEMBI.

20. Heiiponnsie cetu. Turbl HEHPOHHBIX CETEH.

21. Tlpunuunsl pa3zpaOOTKH IPOrpaMMHO-AMMAPATHBIX CPEICTB MOAIEPKKH MHTEIEKTYallb-
HBIX CUCTEM.

22. Mopenu MHQOPMAIIMOHHBIX CUCTeM. MoJIeupoBaHie MOTOKOB JAaHHBIX B HH(POPMAIOH-
HBIX CUCTEMAaX.

23. NudbopmanmoHHbIe MOACIIH IPUHATHS PEIICHUH.

24. MuorooOpa3ue 3amau BeiOOopa. KpurepuanbHblii s3bIk BbIOOpa. Ommcanue BeIOOpa Ha
A3bIKE€ OMHAPHBIX OTHOLIEHUH.

25. BpIOop B yCHOBHSX HEOIPEASIEHHOCTH. BBIOOp B YCIIOBHSX CTaTUCTUYECKOH Heolpese-
JIEHHOCTHU.

IIpoexTHpoBaHMe M pa3padoTKa MPOrpaMMHOIO odecreyeHust

1. SI3pIKM mpOrpaMMHUPOBAHHSA, MX KIACCUPUKAIIHSL.

2. Twunsl nauHbX. CTaHIApTHBIE TUIBI JAaHHBIX (ApUPMETHYECKUE U CUMBOJIBHBIE).

3. CrpyKTypupoBaHHBIE TaHHBIE, UX TUIIBI. MaccuBbl. [IpruMepsl 00pabOTKN MacCHUBOB.
4. @aitnel. [TocnenoBarenbHbIe U C MPSIMBIM JOCTYIIOM.

5. Ilpouenypsl u (GyHKIMU KaK CPEACTBA CTPYKTYpH3alMU IporpaMM. BeI30BEI poueayp u
byHKUIU.

6. Ilepsuunsle onepaTopsl. OnepaTopsl MPHUCBOCHUS.

7. OnepaTtopsl BBOJa-BbIBOJA (Ha IPUMEPE KOHKPETHOTO SI3bIKA IIPOrPaMMUPOBAHUS).

8. CrpyKkTypHBIE ONepaTOpHI (COCTABICHBIO, YCIOBHBIC, ITMKINYECKHE).

9. CrpyKkTypHOE NpOrpaMMHUpPOBaHHME: CYTh M OCHOBHBIC NPHUHIMIIBI, TPAHCIUPOBaHHE B
CTPYKTYPHBIE IPOIPaMMBI, CTPYKTYPHBII MOJX0Jl B KOHKPETHBIX S3bIKaX IPOrPAMMHUPOBAHMS.

10. dyHKIMOHANBHOE MPOTrPaMMHUPOBAHUE: CYTh M OCHOBHBIE IPUHIIUIIBI, B3aUMHOE TPAHCIIU-
poBaHMEe (PYHKIMOHAJIBHBIX U UMIEPATUBHBIX MporpamM. I[IpenmyniectBa U HegoCTaTKU, 00JIaCTH
IpUMEHEeHUs, GYHKIMOHAIbHbIE S3bIKU POTPAMMHUPOBAHHUSL.

11. Jlormueckoe mNporpaMMHUpPOBaHUE: OCHOBHBbIE NPUHLUIIBI U CYTh, XOPHOBCKasl JIOTHKa,
SLD- pe3sostoniusi, MONHOTA, aleKBaTHOCTh. [IpenMyiiecTBa U HeOCTaTKH, 00JIaCTH PUMEHEHUS,
A3BIKA JIOTUYECKOTO TPOTrPAMMHUPOBAHMS.

12. CoBpemeHHbIE TEHJEHIMU: 00BbEKTHO-OPUEHTHUPOBAHHOE M BU3YaJbHOE MPOrpaMMHpOBa-
HUeE.

13. Cnenuduxanus, Bepudukanus, TeCTUPOBAHUE NMPOrPAMMHOI0 oOecreyeHus. XapaKkTepu-
CTHKH KauecTBa.

14. Knaccudukanus s36IKOB TPOrPaMMUPOBAHUS: MIPOLIEYPHO-OPUEHTHPOBAHHEIE, TPOOIEM-
HO-OpHUEHTUPOBAHHBIE, HU3KOTO YPOBHS U npoure. CHHTAaKCUC U CEMaHTHKA.

15. Knaccudukanusi sS3b6IKOBBIX MPOIECCOPOB: TPAHCISATOPBI, MHTEpHpeTraTopbl. OCHOBHBIE
STanbl TPAHCIALMU: JIGKCUYECKUN, CHHTAKCUYECKUN W CEMaHTUYECKHI aHAIM3bl, ONTUMHU3ALUS U
reHeparus Koja.

16. OOBEKTHO-OPUEHTUPOBAHHBIN IMOIXO/I. OcCHOBHBIE TIPUHITUTIBI 00BEKTHO-



OPUEHTUPOBAHHOTO MPOTPAMMHPOBAHUSI.

17. IlpousBojaHbIE KJIaCCHl: OIMHOYHOE HaclenoBanue. [loaknace, moaTun U NpUHIMI MOICTa-
HOBKH. DOpMBI HACIEAOBAHHUS.

18. BupryanbHble QYHKIUU U TOTUMOPPU3M.

19. AGctpaktHble kiaccel U uHTepdeichl. [Ipon3BoAHbIE KJIACChl: MHOKECTBEHHOE
HacJIeJOBaHUE.

20. IlpuBeneHue THIIOB Ha 3Talle BBINOJHEHHS MPOrpamMMbl. MHpOpManus o THIIE TaHHBIX.
CranpaptHas 6ubimoreka madnonoB STL IIpoctpancTBo nmeH.

MartemaTu4ecKue OCHOBBI IOCTPOCHHSA CJIOKHBIX CHCTEM, METOAbI ONTHMH3ALUH
1. CucremHbI IOAXOA U CUCTEMHBIN aHAIU3. XapaKTEPUCTUKA CII0KHBIX CUCTEM.

2. Jlunamuveckue cucteMbl. MoJiel NMpeACTaBICHUS B MPOCTPAHCTBE COCTOSHUN. Mojenu
"Beixoa-Bxox'".

3. OcHOBHBbIE MOHATHUS TEOPHUH IPadoB. AJITOPUTMBI MOMCKA KpaTUyalIuxX MyTel B rpade.

4. ArperaTMBHBIC CHUCTEMbI. ATPETaTUBHBINA MOAXOA K MOJICIUPOBAHUIO CIIONKHBIX CHCTEM.
DJIEMEHTHI CTPYKTYPHOT'O aHaJIN3a arperaTUBHBIX CUCTEM.

5. MeTon0m0rus UMUTALIMOHHOTO MOACIMPOBAHUS (IPUHIIUIIBI U METO/BI).

6. IlocranoBka u MaTemaTH4eckasi popmanu3anus 3a1a4i ONTUMHU3AIUH.

7. Knaccudukanus 3a1a4 OnTUMU3ALUY.

8. besycmoBHas ontuMusanus. MeTo sl HyJIEBOTO, IEPBOTO M BTOPOTO TIOPSIIKOB.
9. Vcnosnas ontumuzanus. Y ciosue Kyna-Takkepa.

10. MeTto/bI TOCIIEIOBATEIBLHOM O€3YCIIOBHOW ONITHMHU3AIIHH.

11. Merox IMHAMHUYECKOTO MPOTPaMMHUPOBAHUS JJIS PELICHUs 3a/1a4 ONTUMHU3alUU. XapaKTe-
pHCTHKA 3a1a4, U1l KOTOPBIX IPUMEHSETCsS METO. Y paBHEHUE bemimana.

12. 9BOJ’II-OI_[I/IOHHBIC AJITOPUTMBI pCIICHUA 3a1a41 OIITUMU3AalIUU.

13. MHorokpuTepHaibHbIE  MOAETH  ONTHUMH3AIMK, WX T[PUMEHEHHEe B  3aJayax
npoektupoBanus ACY.

14. O6mas 3amaya JIMHEMHOrO MPOrpPaMMHUPOBAHUS, €€ KaHOHWYecKas (opma, MPUMEpPHI
npuMeHeHHs. CUMIUIEKC-METO/l PEeLIeHUs 3a7a4 IMHEHHOT0 MPOrpaMMHUPOBAHUS.

15. [locranoBka M pelieHue 3a7ad ILEJIOYHUCICHHOIO JIMHEMHOro MpOorpaMMHUpPOBaHUS.
Anroputmsl "BeTBel U rpaHu” Ui peLIeHus 3aa4 1eJ0YHCISCHHOTO POrpaMMHUPOBAHUS.

16. 3agaum  BBHIMYKJIOTO MOPOTPAMMHUPOBAaHHUS. MeTON  HEOINpENeNieHHBIX  MHOXKUTEICH
Jlarpanxa.

17. Meron AMHaAMUYECKOTO MPOTPAMMHPOBAHHUS U €T0 IPIMEHEHHE B 3a/1a4axX paclpeIeIeHus
pecypcoB.

18. Mojenu cTOXacTHYECKOTO MporpaMMHupoBaHus B 3a1adax ACY.
19. Urpossie Mmoaenu npunatus pemeHuii B ACY. MeToibl pelieHus 3a1a4 TeOpUn urp.

20. MeTtoapl ¥ MOJIENH TIOYYSHHS CITy9aifHBIX BEITUYMH C 33IaHHBIM 3aKOHOM pacIpe/IeIeHUs
Ha OBM, MeTobI reHepaluu CilydaiiHbIX YHCEI.

21. TlocTpoeHue perpeccHOHHBIX Mojeield. OIEHKH MapaMeTpoB PErpecCHOHHBIX MOJeNeh
METOJIOM HaUMEHBIINUX KBAIPaTOB.

22. KoppensuuoHHBIN aHAIH3.

23. MeTtozabl MaTeMaTHYECKOM CTaTUCTUKHU (OLIEHKA MMapaMeTpPOB, TOBEpUTEIbHbIC HHTEPBAIIBI,
KPUTEPHUU COTJIacHsl).

24. Mojenu mIaHUPOBAHUS SKCTIEPUMEHTA.



25. TlpunHsiTHE pelieHnui B YCIOBHSIX ONPEAEIEHHOCTH, B YCIOBUSAX PUCKA, B YCIOBUIX HEOII-
PENETECHHOCTH.

Teopusi ynpapieHusi, HHTeJUIEKTyaIbHbIe CHCTEMBbI

1. OcHoBHbIE TOHATHS TeopHH yrpaBieHus. O0beKT ynpasieHus. Cucrema ynpaBieHusl.
2. OcHOBHBbIE IPUHIMIBI yIpaBiaeHUs. OCHOBHBIE BH/Ibl CUCTEM YIIPABICHHUS.

3. Tlepenarounast pyHKIHS.
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. Cnocob onucaHus 3JIEMEHTOB CUCTEMbI YIIPABJICHUS U MHOTOMEPHBIX OOBEKTOB YIpaBlie-
HUSI METOJOM IPOCTpaHCTBa cOCTOAHUM. llepemenHble cocTosiHus. [IpocTpaHCTBO COCTOSHUI.
®dazoBble nepemMeHHble. Pa30BO€ MPOCTPAHCTBO. Y PABHEHUE COCTOSHUS. Y pPABHEHHE BBIXO/IA.

5. AunreOpa nepenatodnsix GyHKIUH. Tumbel coennueHus 3BeHbeB. ONpeieieHne mepeaaToy-
HOM (PYHKIIMU SKBUBAJICHTHBIX 3B€HbEB. [IpaBuia cTpyKTYpHBIX peoOpa3oBaHUiA.

6. OpHOKOHTYpHasi cUCTeMa ympaBieHus. Pa3oMKkHyTas cucTema yrpaBiieHUs. 3aMKHYyTas
CUCTEMA YIPABIICHHUS.

7. Tlepemarounbie pyHKIMH PA30MKHYTON M 3aMKHYTOH CHCTEM YIPaBICHHUS. AMIUTHTYIHO-
dazoBas xapakrepuctuka (ADX). Cesazp ADX ¢ mepemarounoit ¢ynkuueit. Jlorapupmudeckue
YaCTOTHBIC XapaKTCPUCTHKH.

8. YcTOHYMBOCTBL CHCTEM YIIpaBJICHU. HCO6XOI[I/IMBI€ " JOCTATOYHBIC YCJIOBUA YCTOI>'I‘IPIBO'
CTH.

9. Aunrebpanueckue kputepun ycroitunBoctu. Kpurepuii I'ypsuna. YactoTHbIM KpuTepHii yc-
ToMYnBOCTH MUuxaiisiosa.

10. AwmmuTyaHO-(ha30oBbIi KpuTepuil HaiikBrcTa 3anac yCTOMYHUBOCTH 110 MOJYJTIO U 0 (pase.
[TonsiTre 0 KpUTUYECKOM KO3 PUIIHEHTE yCUTICHHUSL.

11. CrpykrypHas ycTtoiiunBocTh. CTaOMIM3aIus CUCTEMBI YIIPaBICHUS.
12. KauectBo cucreM ympasieHus. [IpsiMble moka3aTenn KauecTBa CUCTEM YIIPABICHHUS.

13. KocBenHnsie moka3aTteny kadecTBa. KopHeBbie mokazatenu. Crenens ycrorunBocT. Cre-
neHb KosebarenbHOCTH. [loHsTHE O pacmupeHHbx ADX. YacTOTHBIN KpuUTepuil KayecTBa - IO-
Ka3zaTenb KosuebaTenbHOCTH. VIHTerpanbHble KpUTEPUH KauecTBa.

14. VYmpasnseMocTh U HaOmM0AaeMOCTh. Kputepuil ynpapinsieMOCTH TMHEHHBIX CTAIMOHAPHBIX
cucreM. Kpurtepuit Hab/1t01aeMOCTH.

15. MuBapuaHTHOCTH cuCTeM ynpasieHus. KomOuHupoBaHHble cucTeMsl yrpasieHus. Croco-
Obl peanu3allii KOMOMHUPOBAHHBIX CUCTEM yrpaBieHUs. CYIIHOCTh CTPYKTYpPHOTO M IapaMmer-
PHYECKOTIO CUHTE3a CUCTEMBI YIIPABIICHUS.

16. YyBCcTBUTENBEHOCTH CUCTEM yTpaBiieHUs. DyHKIWS 9yBCTBUTEILHOCTH. Y paBHEHHUS YyBCT-
BUTENbHOCTH. Onpenenenne QyHKIMY TyBCTBUTEIBHOCTH.

17. TlpencraBneHue 3HAHWUW C TOMOIIBIO JIOTHKU TpeAaukaroB. OmnpezaeneHue ¢GpopMaabHOI
cucteMbl. CHHTAaKCUC M CEMAaHTHKa s13bIKa IPEIUKATOB MEPBOTrO MOPSAKA.

18. Tpunatmm pe3omonnu. CUCTEMBI TIPSMO B 00paTHOW aeaykiun. Onepanyuu co 3HAaHUSIMH
Ha OCHOBE IIPUHIIMIIA PE30IOLIHH.

19. TlpexacraBnenue 3HaHU paBuIaMu. CHCTEMBI TIPOTYKITHA.
20. IIpencraBnenue 3nanui ppeiimamu. Teopust ppeiimos.

21. TlpexacraBieHUe W WCIONB30BaHUE HEYCTKHUX 3HaHWH. MH)KeHepHs 3HAHWHA M HEYETKOCTh
Henanexupie 3Hanus 1 BEIBOABI. HedeTkrne MHOKECTBA U BEIBOIBL.

22. CoctaB u (GYHKIMH DKCIEPTHBIX cucTeM. Kraccudukamuss SKCHEPTHBIX CHCTEM.
SKCHepTHBIe CHUCTCMBbI U BBIBOJBI B YCIIOBUAX HCOMIPECACICHHOCTH.

23. KubepHeTHyecKkuid MOaX0J] K OMUCAHUIO CUCTEM: MH(POPMAIMOHHBIC ACHEKThl U3YYCHUS
cucreM. DHTponus. KoanuectBo nadopmarum.



24. ]Jlunamuveckoe onmrcaHue WH(HOPMAMOHHBIX CHCTEM. MaTeMaTH4ecKue CXEMBbI JIJIS OITv-
CaHUS AJIEMEHTOB WH(OPMAIMOHHBIX CHCTeM: OyleBbl (DYHKIIMU, BBICKA3bIBATENIbHBIE (DYHKIUH,
MapKOBCKHE MPOIIECChI, KOHEYHBIC aBTOMATHI, CHCTEMbI MaCCOBOTO O0OCITY)KHBAHHS.

25. ArperatHoe onucanue nH(popMamoHHbIX cucteM. [lonsTHe arperara.

INEPEYEHDB BOITPOCOB 110 ITPOPUJIIO TIOAT'OTOBKH

09.06.01.01 Cucmemuwviii ananiuz u asmomamusupOBaAHHbLE
cucmemsl 00pabomku uHMopMmauuu

1. MCTOI[OJIOI‘I/IHCCKI/IG MPUHIUIIBI U 3a/1a9 CUCTCMHOI'O aHAJIM3a B TCXHHUKE U TCXHOJIOTUAX.

2. CucrteMbl W 3aKOHOMEPHOCTH HMX (DYHKIIMOHUPOBAHHWS W pa3BUTHSI. OCHOBHBIC 3Tarbl
JKU3HEHHOT'O LKA CII0XKHOU TEXHUYECKON U/UIA TEXHOJIOTUYECKONM CUCTEMBI.

3. Mopenu u kinaccuuKaiys CUCTEM B TEXHUKE U TEXHOJIOTHSIX.

4. Monienn 1 METO/1bl IPUHATHUS PELICHUM.

5. IlocTaHoBKa, KaccU(pUKAIMS U 3TAIbl PELICHUs 3a]au IPUHATHS PELICHUH.
6. DKCIIepTHBIC MPOIEAYPHI. 3a/1a4u OIICHUBAHUS.

7. Anroputm 3KcnepTusbl. MeToas! 00paboTKH 3KCIIEpTHOM HHpOpMaLuu.

7. Metonpl (OpMHUPOBAHUSI UCXOJHOIO MHOKECTBA ajbTepHAaTUB. Mopdosnornueckuili anamus
CUCTEM B TEXHUKE U TEXHOJIOTHUSX.

8. MeToabl MHOTOKPUTEPHATILHOM OLIEHKHU aJIbTepHATUB. DYHKIMS M10JIE3HOCTH.
9. IlpunsTre KOJIEKTUBHBIX petieHni. CoBpeMeHHbIe KOHLIETIIH IPYIIIOBOI0 BbIOOpa.

10. Mogenn u MeToAbl NPHUHATHUS pEIIeHUH Npu HedeTkod uHpopmanuu. Heuerkue
MHOecTBa. OCHOBHBIE OIpPENEICHUS M ONEpPAllMd HaJ HEYETKMMHM MHO)KecTBaMu. Hederkoe
MOJIEJTMPOBaHUE.

11. Hrpa xak wmozaenb KoH(MIMKTHOM cutyanmuun. Krnaccupukamus wurp. Marpuussle,
KOOIlepaTUBHBIE U AU PepeHInanbHbIe UTPHI.

12. OnTtuMu3alMoOHHBIA NOAX0A K MpoOseMaM yIpaBlieHUs M NpUHATHA pemieHuil. dopmbl
3amMcH 3ajJady MaTeMaTHyecKoro nporpammupoBanus. Kiaccudukanus 3agad MaTeMaTHUECKOIO
POTPaMMHUPOBAHMUSL.

13. IlocraHoBka 3amauM JHMHEHHOro mporpaMMmupoBanus. CrTaHaapTHass W KaHOHMYECKas
dopmbl  3amucu. JlomycTumMble MHOXECTBa W ONTHMANbHBIE pEIIeHHs 3a4ad  JIMHEHHOTro
IPOrpaMMHUPOBAHUS.

14. VcnoBus cymecTBoBaHUS M CBOWCTBA ONTUMAIBHBIX PEHICHMH 3aJaud JIMHEHHOIO
nporpaMMupoBaHus. CUMITIIEKC-METO/I.

15. JlokanpHbIE M THO0aNBHBIA 3KCTpeMyM. HeoOxoaumble ycinoBHs 0e3yCIOBHOTO
skcTpemymMa nuddepenuupyemsix GyHkiuil. Teopema o ceaIoBON TOUKeE.

16. Heobxonumble ycnoBus d3kcTpemyma auddepeHunpyemMoit (yHKIMM Ha BBITYKIOM
MHOkecTBe. HeoOxoammeie ycinoBust Kyna—Takkepa.

17. 3amaun 00 yCIOBHOM SKCTpEeMyMe U METOJ MHOKUTenel Jlarpanxka.

18. Knaccuduxkarnus mMetofoB 0e3ycimoBHON onTtumu3anud. CKOPOCTH CXOAMMOCTH. MeTomapl
MepBOTo nopsiika. ['paiieHTHbIE METOBI.

19. Metoasr BTOporo mopsimka. Meton HeroroHa u ero moaudukanuu. KBa3uHbIOTOHOBCKHE
MCETO/BI.

20. TTocTaHoBKa 3a7a4¥ BBITYKJIOTO MPOrpaMMHUpOBaHust U Gopmbl uX 3amucH. [Ipocreiimue
CBOMCTBA ONITUMAJILHBIX PEIICHUM.



21. Heobxommmbie M JOOCTaTOYHBIC YCIOBHS JKcTpeMyma auddepeHIupyeMon BBITYKION
(GyHKIMU Ha BBITYKIOM MHOXKECTBe M HX mnpumeneHue. Teopema YnzaBbl. Teopema Kyna—
Takkepa u ee reomeTpuyecKasi UHTEPIPETALIHSL.

22. OcHOBBI TEOpPHH JIBOMCTBEHHOCTH B BBIIYKJIOM IMporpaMMupoBaHuu. JluHeiHoe
MPOrpaMMHUPOBAHME KaK 4YacTHbIA ciaydaid Bbimyksioro. [loHsiTHe O Herjnagkol BBITYKIOH
ontummsanun. Cyonuddepenmmann.

23. OcHOBHBIE TOAXOABI K PEIICHUIO OKCTPEMAIBHBIX 3alad C OIPAaHUYCHUSMH.
Knaccugukanus 3amad 1 MeTofoB. MeToapl NPOSKTHPOBAaHUSA. MeETOJ MPOEKIMU TpajueHTa.
Metoz ycinoBHOTO rpaiMeHTa.

24. Mertoapl cBeleHMs 3a7ady C OTPAaHMYCHUSMH K 3aqadaM Oe3yCIOBHOM ONTHMHU3AIUH.
MeTo/1p1 BHENTHUX U BHYTPEHHUX MTPadHBIX QYHKIUI.

25. KoMOMHUPOBaHHBIM METO] MPOSKTUPOBAHMS U IITPAa(HBIX QyHKIMA. METOA CKOMB3AIIETO
JIOIyCKa.

26. MeTopl M 3a]a4i TUCKPETHOIO MPOrpaMMHUPOBaHUS. 3a/lauu LEI0YUCIEHHOTO JINHEHHOTO
nporpamMMmupoBanus. Metozas! otceuenus ['omopu.

27. Meron BeTBel M TrpaHMll. 3ajadya O Ha3HadeHMsX. BeHrepckuil aiaroput™. 3agauu
ONTUMU3ALMU Ha CETAX U rpadax.

28. Meroag AMHAMUYECKOTO MPOTPAMMHUPOBAHUSA JIJIi MHOIOLIATOBBIX 3a7a4 IMPUHSITHS
pemenuit. [lpunnun ontumansHoctd bemnmvana. OcHoOBHOE (YHKIHMOHAJIBHOE ypaBHEHHE.
BoeruncnurenbHas cxeMa MeToAa IMHAMUYECKOr0 IPOrpaMMHUPOBAHHUSL.

29. Omnpenenenue u ob1mas KiaccupuKaus BHI0B HHOPMAIIMOHHBIX TEXHOJIOTHIA.

Monenu, METOIBI U CpeaCcTBa cOOpa, XpaHEHUsI, KOMMYHHUKAIIMK U 00paboTKK MH(pOpMAIUH C
HCIOJIb30BAaHUEM KOMITHIOTEPOB.

30. OcHOBBI co31aHUS B OOpaOOTKH TEKCTOBBIX (haIOB U JOKYMEHTOB C UCIOIB30BaHUEM
TEKCTOBBIX PENAaKTOPOB U IPOILIECCOPOB, IPOrpaMMHBIE CPEACTBA CO3JaHUS W 00pabOTKU
AIIEKTPOHHBIX TaOJHII, TPOrPAaMMHBIE CPEICTBAa CO3JaHHs TrpapuuecKux OOBEKTOB, rpapUUecKUx
MIPOIIECCOPOB (BEKTOPHAS U pacTpoBas rpaduka).

31. HNudopmaunoHHble cucTeMbl, OaHKOB W 0a3bl JaHHbIX. Jlormueckas u ¢usmyeckas
opranuszanus 6a3 JaHHBIX. Moenu MpeiCcTaBiIeHUs TaHHbIX, apXUTEKTypa U OCHOBHBIE ()YHKIIUU
CVYB/. Pacnipenenennsie b/I.

32. PensumonHHbI moaxon K opraHuzauumu bJl, Ga3ucHble cpencTBa MaHUIYIHMPOBAHUS
PENSLUOHHBIMU TaHHBIMU. MeTO/bl MPOEKTUPOBAHUS PEIALIMOHHBIX 0a3 MTaHHBIX (HOpMaIu3alus,
CEMaHTHUYECKOE MOJIeJINpOBaHNe JaHHbIX, ER-nuarpammst).

33. SA3biku nporpammupoBanust B CYB/, ux kinaccuduxanus 1 0COOEHHOCTH.
CranmapTHbIil 361K 60a3 qaHHbIX SQL.
34. IlepcnextuBHble KoHUenMu noctpoerns CYB/l (HeHopManu30BaHHBIE PeIsIn-

onnsie bBJl, 00BEKTHO- OpHEHTHUpOBaHHBIC O0a3bl AaHHBIX U JAp.). OCHOBHBIE CETEBHIC
KOHLIETILINH.

35. I'moGanbHBIC, TEPPUTOPUATBHBIC U JOKaNbHBIE ceTH. [Ipobiaemsr ctanmapTusanuu. CeteBas
mozenb OSI. Moaenu B3auMoAeiCTBUS KOMITBIOTEPOB B CETH.

36. O6mue cBOMCTBA M MPUHIMIBI (PYHKIIMOHUPOBAHUS BEIYUCIUTEILHBIX MaIIINH,
KOMIIJIEKCOB Y KOMIIBIOTEPHBIX CETEH.

37. Metonsl W anTOPUTMBI OpPTraHU3AIUN APUPMETUIECKOH, JIOTHYECKOH, CHMBOJIBHOH H
CrenHanbHOM 00pabOTKH JaHHBIX, XPaHEHUS U BBO/1a-BbIBOIa MH(POPMALIUH.

38. MeTonpl W anTOPUTMBI OpraHU3AIMU TAPAJUICIIBHOW W paclpeneeHHOW 00padoTKu
I/IH(bOpMaLII/II/I, MHOT'OITPOICCCOPHBIX, MHOTOMAIINHHBIX U CIICHUAJILHBIX BBIYUCIIUTCIIBHBIX CUCTCM.



39. MeTopl, aITOPUTMBI U TTPOTPAMMBI, 00ECTICUHBAIONINE HAZIEKHOCTh, KOHTPOJIb U
I[I/IaFHOCTI/IKy (I)YHKLII/IOHI/IpOBaHI/ISI BBIYHUCIINTCIIBHBIX MAIlIMH, KOMIIJICKCOB U KOMHBIOTepHI:IX
ceTel.

40. OcHOBHbIE MOHATUS TEOPUM YIPABIEHUS: €M U INPUHLIUIBI YIIPABICHUS, TUHAMUYECKUE
cucTeMbl. MaremaTtuyeckoe oOnucaHue OOBEKTOB YIPABICHMs: IPOCTPAHCTBO COCTOSIHUH,
nepeaaTouHbie PyHKINHU, CTPYKTYPHBIE CXEMBI.

41. OcHOBHBIE 3aJaud TEOPUM YIPABICHMSA: CTAOMIM3aLMs, CIEKEHHE, I[POrpaMMHOE
yIpaBJIeHUE, ONITUMAIIbHOE YIPaBJICHUE, IKCTpeMallbHOE perynupoBanue. Kimaccudukamus cuctem
yIpaBJICHUSL.

42. ]JlnHaMH4YeCKHME M CTaTUYECKHUE XapaKTEPUCTUKH CHCTEM YIIPABICHHUS: MEPEeXOaHasT U
BecoBass (YHKIMM M HX B3aUMOCBSI3b, YAaCTOTHBIE XapaKTEPUCTUKU. THUMOBBIE IHHAMUYECKHE
3BEHbS U UX XapPAKTEPUCTUKH.

43. Tlonsatue 00 YCTOMYMBOCTH CHUCTEM YIIpaBJCHUSA. YCTOHYMBOCTH 110 JISIyHOBY,
ACUMIITOTHYECKasl, SKCTIOHECHIIUANIbHAS YCTOMUYHUBOCTb.

44. YcTolunMBOCTh JMHEWHBIX CTallMOHApHBIX cucreM. Kpurepum Jlanynosa, JIbeHapa—
[Munapa, I'ypeunia, MuxaitiioBa. ¥ cTOMYUBOCTb JTMHEWHBIX CUCTEM C OOpPaTHOM CBSI3bIO: KPUTEPUI
HatikBucra.

45. KaugectBo MponeccoB YyIIpaBJICHUA B JIMHEHHBIX JUHaAMHYCCKHUX CHCTEMax. ITokazarenu
KaduCCTBa ICPCXOAHBIX ITPOLCCCOB. MCTOIH)I OIICHKHM Ka4CCTBa. KoppeKuI/m CHUCTEM YIIpPaBJICHUA.

46. Metonbl cuHTe3a OOpaTHOM CBSI3U. DJIEMEHTHl TEOPUHU CTAOMIM3ALMU. YTPaBIIEMOCTb,
Ha0JII01aeMOCTh, CTAOUITM3UPYEMOCTh. JlyalbHOCTh YIPaBIsIeMOCTH U HAOIIO1a€MOCTH.

47. Knaccubukanus ITUCKPETHBIX CHCTEM aBTOMATHYECKOrO YIpPaBICHUSA. Y paBHEHHUS
UMIYJbCHBIX CHUCTEM BO BPEMEHHOM 00JacTH. YpaBHEHUS pPA30OMKHYTBIX M 3aMKHYTBIX
UMITYJIBCHBIX CUCTEM OTHOCUTENIHO PEIIeTYaThIX (PYHKIIHIA.

48. IuckpetHsie cuctemsl. ZET-nipeobpazoBanue penieTyaTeix GyHKIUN U €ro CBOICTBA.

49. Dnementsl Teopun Oudypkauuu. OCHOBHbIE BHIbl HETUHEWHOCTEH B CHUCTEMax
ynpasieHus. MeToibl Mccie10BaHus OBEIEHNS HETMHEWHBIX CUCTEM.

50. ABTokoneOaHUS HETUMHEWHBIX cHucTeM, oToOpaxenue A. Ilyankape. OpOutanpHas
yCcTOH4YMBOCTh. Teopembl 00 yCTOMUNBOCTH NMpeAebHbIX HUKIOB: AHIpoHOBa—DBuTTa, Kenurca.

51. Knaccudukanuss ONTUMAaIbHBIX CHUCTEM. 3a/Jadd ONTHUMAJbHOTO ympasieHHs. [IpuHummn
Makcumyma lloHTpsAruHa.

52. OcCHOBBI CO3/aHUSl CHUCTEM AaBTOMAaTM3AaLlMM IPOEKTHPOBAHMS M aBTOMATHU3ALUU
TeXHoJornuyeckoi noarorosku npoussoactsa (CAIIP u ACTIIII).

53. Tloctpoenue cpencts CAIIP, pa3paboTka U HccieOBaHHE MOAENEH, alropuTMOB U
METOJIOB JJIi CHUHTE3a U aHajlu3a MPOEKTHBIX pELICHUH, BKIOYas KOHCTPYKTOPCKUE U
texHojornueckue pemenus B CAIIP u ACTIIIL

54. CpenctBa aBTOMATH3AIMHM JIOKYMEHTUPOBAHUsSA, 0€30yMa)kXHOTO JTOKYMEHTOO0OpOTa,
MPOIECCOB PabOTHl DIEKTPOHHBIX APXUBOB TEXHUYECKOW JIOKYMEHTAIIMH, B3aMMOJICHCTBUS C
U3rOTOBUTECIIEM U HOTpe6I/ITeJ'IeM I/I3)I€J'II/II\/’I.

55. CpenctBa KOMIBIOTEpHOW TpaduKH, METOAOB TE€OMETPUYECKOTO MOJETUPOBAHMS
MPOEKTUPYEMBIX 00BEKTOB M CUHTE3a BUPTYalbHOU PEATbHOCTH.



INEPEYEHDB BOITPOCOB 110 ITPOPUJIIO ITIOAI'OTOBKHA

09.06.01.02 Aemomamusuposantvie UHGOPMAUUOHHBLE U VIDABIAIOUUES CUCTIEMbl

1. Perynspuble curHaiabl U HX XapakTepucTuku. OrmnpeaencHUe PperyasipHOro CHUrHaa.
OCHOBHBIE TUIIBI PETYJISIPHBIX CUTHANIOB. [lepuoanueckue 1 HEMPEPhIBHBIE CUTHAIBI.

2. MaremaTuueckoe  ONMHMCaHWE  aBTOMATHUYeCKUX  cucTeM. OCHOBHBIE  CHOCOOBI
MaTEeMAaTHYECKOTO OMHMCAaHUs. Y paBHEHUS MBUKEeHHs. [IpuMepsl ypaBHEHUN 0OBEKTOB YIIPABICHUS.
VYpaBHeHUs AUHAMHUKH W cTaTUKU. OnpenesieHue JUHEHMHON cTanumoHapHO cuctembl. [Ipuniun
cynepno3uiuu. JJuHaMru4eckoe MOBEICHHUE JIMHENHBIX CUCTEM.

3. [Ilepexomubie mpormeccel. Ilepexomnas u BecoBas ¢Gynknuu. HWMaTerpan [lroamerns.
[TpeoOpasoBanue Jlamnaca. [lepenarounas ¢yHKIUS.

4. YacTOTHBI METOJ MCCIICOBaHUS JTUHEHHBIX cucTeM. YacToTHBIE XapakTepucTuku. CBs3b
npeoOpazoBanust Jlamumaca u @ypbe. CBsI3b YaCTOTHBIX XapaKTEPUCTHK C TU(PepeHIInaIbHBIM
ypaBHeHHeM. @U3WYeCKuil CMBICT YaCTOTHBIX XapaKTePUCTUK. B3aMMOCBA3b IUHAMHYECKHX
XapaKTEPUCTHUK.

5. Tunossle JMHAMHWYCCKUEC 3BCHbBA.

6. OOmas xapakTepucTHKa OOBEKTOB CHCTEM aBTOMAaTHYECKOTO YyrpaBieHus. OCHOBHBIC
noHATus U onpeneneHus. [Ipunnunsl perynuposanus. Kinaccudukaius cucteM aBTOMAaTHYECKOIO
ynpasiaeHus. CucreMbl aBTOMATUYECKOro peryaupoBaHus. OCHOBHBIE CHOCOOBI COEIMHEHUS
3BCHbBEB.

7. 'TunoBbie 3aKOHBI PETyTUPOBAHUSI.

8. VYcroitunBocTh mnUHEHHBIX cucTeM. [loHATHE yCTOMYMBOCTH U €€ OmIpeesieHue.
YCcTOWYNBOCTh JIMHEHHOTO JU(DPEPEeHITNATBHOTO YPAaBHEHUS C MOCTOSHHBIMH KO3 PUIIUCHTAMHU.
N3obpaxenne nBmwxkeHU B (azoBoM mpocTpaHcTBe. [loHATHE yCTONYMBOCTH JABHIKEHUS.
OcHoBHbIe BUbI ycToiunBocTH. Heobxoanmoe ycinoBrue ycTOHYUBOCTH.

9. AunreOpanueckuii kputepuil ycroifunBoctu. YacToTHBIE KPUTEPHH YCTOWYHUBOCTH.
10. VYcroiiunBble 1 HEYCTOWYMBEIEC 3BEHbSI U cOeAMHEHM. CHHTE3 YCTOHYHMBBIX CHCTEM.
11. Ouenka 3anaca ycTOMYMBOCTH. AHAJIN3 CUCTEM Ha 3arac yCTOMYUBOCTH.

12. CuHre3 cumcTeM OOJAJAONIMX 33JaHHBIM 3aracoM YCTOHYHBOCTH. CrpykrypHas
HEYCTOMYMBOCTH. BiisiHUE MaNbIX MapaMeTpoB Ha YCTONYMBOCTh. KOppeKkTupytolye ycTpoiicTaa.

13. HccnenoBaHue KayecTBa MPOIECCOB peryaupoBaHus. [lokazaTenu kadectBa. YacTOTHBIC
METO/IbI aHATM3a Ka4eCTBA PeryIupoBaHus. YyBCTBUTEIBHOCTh aBTOMAaTHYECKHX CHUCTEM.

14. Bp160p onTUMalIbHBIX HACTPOEK PETYISATOPOB METOJOB HE3ATYyXaIOIUX KOJIeOaHHH.
15. Anroputm pacuéra 001acTH HACTPOEK TUIIOBBIX PETYIATOPOB MeToioM PADX.
16. T'padoananuTUdeckuii METO CHHTE3a CUCTEM.

17. OcHoBHbBIE THIIBI HEIMHEHHBIX CUCTEM U XapaKTEPUCTHUK.

18. Asroxkosebanus. MeToT TOYSUHBIX TPEOOPa30BAHU.

19. Metopl TMHEApU3ALUN HEIMHEHHBIX CHCTEM.

20. ABtokosebanus. MeTo1 rapMOHHYECKOTO OaaHca.

21. YcToiuuBOCTH B MajioM, 00JbIIOM U 11enoM. [1epBolit MmeTon JIsmyHOoBA.

22. Bropoit meron JlsmyHoBa.

23. OcCHOBHBIC IOHSTHS UHTETPUPOBAHHOMN CHCTEMBI YIIPABICHUS

24. CocTaB MHTETPUPOBAHHON aBTOMATU3MPOBAHHON CUCTEMBI YITPaBICHUS

25. TlpuHIMIIBI TOCTPOEHUS UHTETPUPOBAHHBIX CUCTEM YIIPaBICHUS



26. OcCHOBHBICE CTaAWH CO3JAHUSA HMHTCTPUPOBAHHOW aABTOMATHU3MPOBAHHOW CHCTEMBI
YIIpaBICHUS

27. Opranuzanus TPOSKTHPOBAHUS HWHTETPUPOBAHHONW AaBTOMATHU3UPOBAHHON  CHCTEMBI
YIIpaBICHUSA

28. ABTOMaTH3MpPOBAHHBIE CUCTEMBI YIIPABJICHUS TEXHOIOTMYECKMMHU IPOLIECCaMU

29. ABTOMaTH3MpPOBAHHBIE CUCTEMBI YIIPABIICHUS THOKMMHU IIPOU3BOJICTBEHHBIMUA CHCTEMaMH
30. ABTOMaTH3UpPOBAHHbIE CUCTEMBI YIIPABIECHUS NPEANPUATUIMU

31. Cucrembl aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUS

32. ABTOMaTH3UpPOBaHHAs CUCTEMA TEXHOJIOTMYECKON MOATOTOBKYU MPOU3BOJICTBA

33. ABTOMaTH3UpPOBAHHbIC CUCTEMbI HAYYHBIX UCCIICTOBAHHM

34. KoopauHaiusi KOMIOHEHTOB MHTETPUPOBAHHBIX CUCTEM YIIPABIICHUS

INEPEYEHDB BOITPOCOB 110 IMTPOPUJIIO IIOAI'OTOBKH

09.06.01.03 Teopemuueckue ochogvl uHGOpMamuKu

1. HWudopmaruka kak Hayka, uzydaromas MH(OPMAIUIO U €€ CBONCTBAa B €CTECTBEHHBIX,
MCKYCCTBEHHBIX W THOpUIHBIX cucTemax. MHdopmaTuka kak oOpabarbiBaromias UHGOpPMAIUIO
oTpacib HHIYCTPUM M UHGpACTpyKTypHas oOjacTh, €€ poJib U 3HAUYCHHE B YCKOPEHHUU
HAaY4YHOTEXHUYECKOI0 Mporpecca.

2. IlpuHuunsl oueHKH MH(POPMAILUU Kak pecypca oOIIecTBa U 00bEKTa MHTEIUIEKTYaIbHON
coOcTBeHHOCTU. ['OcynapcTBeHHasl MOJIUTHKA B 00JACTH 3alIUThl MH(OPMALMOHHBIX PECYpPCOB
oOrrecTBa.

3. MeTOI[BI XpaHCHUA, IIOMCKa H 06pa6OTKI/I JaHHBIX, MCTOAbI C€CTCCTBCHHO-A3BIKOBOI'O
YCJIOBCKO-MAallIMHHOI'O O6H.[CHI/IH.

4. Enunuuel nHGopMaluu 1 HUHPOPMAIIMOHHbBIE OTHOILIEHHUS.

5. JlexymapaTuBHOE M TPOLEAYPHOE TNpe/CTaBleHUe BHEIIHero mupa. basa 3Hanuil u 06a3a
JTAaHHBIX.

6. CeMHOTHECKHI TPEYTOJIbHUK U €T0 3JICMCHTHI.

7.  Mopenun KOMOMHATOPHBIX KOHQUTypaluil; pa3MelleHUs, MEePEeCTaHOBKU, COYETAHUS.
bunoMuHanbHbBIE U TOJIMHOMHAJIbBHBIE KO3(DPUIIMEHTHI U UX CBOMCTBA.

8. ITpousBonsaume Gpynkuun. [Ipumenenune npousBoaamux GyHKIUNA B KOMOMHATOPUKE,
TEOpUHU BEPOATHOCTEH U TEOPUU MACCOBOTO OOCITYKUBAHUS.

9. HCOpI/IeHTI/IpOBaHHBIC I‘pa(l)LIZ OCHOBHBIC  OIIPCHACIICHHA, JIOKAJIbHBIC CBOﬁCTBa,
MapmpyThsl, OCIIHU, HUKIIBI; CBA3HOCTH, ICPCBbHA U JICCA.

10. OpuentupoBanHble Tpadbl: OCHOBHBIE OIpEAENeHUs, JOKaJlbHbIE CBOWCTBa,
OpMapuIpyThl, MyTH, KOHTYPBHI.

11. ManI/IIII)I CMEXHOCTH n WHIHUJACHTHOCTH, CITMCKH CMEXHOCTH n CIIMCKH
MHLUJIEHTHOCTH HEOpHUEHTUPOBaHHOTO Tpada u oprpada.

12. Merox moucka B TIIyOWHY, alrOpUTM MeTona. MeToJl MOWCKa B IIUPHHY, aITOPUTM
METOAA.

13. Aunroputm JleWKCTphI MOMCKA KpaTYANIIIEro MyTH MEXAY 3alaHHBIMHA BEPITHHAMH.
14. Tlotokwu B ceTsax. Teopema @opaa-donakepcona.

15. Mmuoromepusle ciydaiinple BenuuuHbl (CB) W uX GyHKIUM pacmpeeneHus.
JuckperHble u HenpepbiBHBIE AByMepHbIe CB. Y cnoBHbIE pacnipeneneHus u HezaBucuMbie CB.

16. YwucroBble XapaKTEpPUCTUKH OJHOMEPHBIX U MHOTOMEPHBIX CiiydaifHbIX BenuuuH (CB).
CBoiicTBa MaTeMaTHYECKOTO OKMJAAaHUs U aucnepcuu. MoMeHTsl MHOroMepHbix CB. CBoiicTBa



KO3 dUIIMEeHTa KOPPENSAIUd W KOPPEIAIMHMOHHON MaTpUIBl. YCJIOBHBIE MAaTeMaTUYECKUE
oxusaHuda u perpeccusi. Buasl cxonumoctu CB.

17. OcHoBHBIC OJTHOMEPHBIE JIMCKPETHBIC (buHOMUANBHOE, MMyacCOHOBCKOE,
Tr€OMETPUYECKOE) W HENPEPhIBHBIC (PaBHOMEPHOE, IKCIOHCHIIMAIBLHOE, HOPMAaJbHOE, ramma,
spiaHroBckoe, [lapero) pacnipeneneHus.

18. MmuoroMmepHoe HOpMaJIbHOE pacIpeielieHHeE.

19. HepaBenctBo UYeOwimieBa u 3aKkoH Oonbmux uyucend. LleHTpanbHas mnpenenbHas
TeopeMa.

20. OmpeneneHuss W OCHOBHBIE CBOHCTBA OJHOPOAHOHM memu MapkoBa, ee oprpad.
Marpuibl CMEXKHOCTH, JOCTHXKUMOCTH M COOOMaeMOCTH. Tomoyiorudeckass U BEpPOSITHOCTHAS
KJIaCCU(UKALMS COCTOSHUI. DProJuYHOCTh U PABHOBECHOE pacIipe/iesieHuE.

21. OOmiee ompeneneHne MapKoBCKOro mpoiecca. CkauykooOpa3Hblii MApKOBCKHH TpoIece.
Ompenenennsi U UHOUHUTE3UMANIbHBIE  XapaKTepUCTUKU. KOHCTpYKTHBHOE OMHCaHUE.
OproIuyHOCT, W paBHOBecHOe pacmpenaenenue. [Iponecc pasmuHoxkenuss u rubenu. Teopema
®ennepa. Ycnosusa Kapnuna-Makrperopa

22. Cuctema wMmaccoBoro obcnyxuBanusi (CMO). Bxonpdmmii mNOTOK: yacCOHOBCKHIA,
MapKOBCKUH, PEKYpPEHTHBIH, IpIaHrOBCKUN. JIUTEIbHOCTD OOCITYKMBaHUS: SKCIIOHEHIMAIbHAS,
TUIIEPIKCIIOHEHLIMANIbHAS, APJIAHIOBCKAas, THUIEPIpJIaHroBcKasi, (azoBoro Tuma. JIMCHUIUIMHBI
oOcnyxuBanus. [lokasarenu npousBoaurensHoctu. CTpykTypa u Kiaccuduxanus CMO.

23. OTKpbITass OJHOpOJHAs OKCIIOHEHIMANbHAs CEeTh MaccoBoro ooOcmyxuBanus (MO).
Onucanne W mapaMmeTpsl MoJeTH. MapiipyTu3anusi, WHTCHCHBHOCTh TIOTOKOB B y3JIaX CETH.
VY CoBHsI 3ProJUIHOCTH.

24. 3amkHyTas OJHOpPOAHAS AKCIIOHCHIMANbHAS CeTh MaccoBoro oocmyxkuBanus (MO).
Onucanne u mapaMmeTrpel Mojenu. Mapmpytuzanus. Teopema [opnona-Heroemma o
MYJIbTUTUTHKATABHOCTH PABHOBECHOTO PACTIPE/ICIICHHUS.

25. Ontumusanus. JJoOXOQHOCTh A7l cucTeMbl MaccoBoro odciyxuBanus (CMO) c sBHBIMU
MOTEPSIMHU.

26. KnaccupukalmoHHble ~ CHUCTEMBI:  HMepapXHyeckue  Kiaccuukanuu,  ¢aceTHble
KIaccupukanum, anpaBUTHO-TIPEIMETHBIE KiIaccupukamun. Te3aypycHbIe METOIBI TIPEICTABICHUS
3HAHUMN.

27. CucreMbl, OCHOBAaHHBIE HA OTHOIIEHUSX.

28. CemaHTHUYECKHE OTHOIICHUS U UX BHJIBI.

29. ITpuHIuns! GppeidmM-TipeIcTaBICHHA.

30. IIpoaykunoHHBIE CUCTEMBI IpeacTaBieHus 3HaHuil. Kanonnueckue cucremsl [locra.
31. PenykunoHHBIC CUCTEMEI.

32. OCHOBHBIE MOHATHUS U BUBI TOoMcKa. THGOpMaIMOHHO-TTIOUCKOBBIE SI3BIKH.

33. Mogenu norncka. CTpaTerus MoucKa.

34. Tloustus o6 ACCOLIMAaTHUBHOM ITOUCKE U YCIIOBUAX €TI0 p€ain3aluu.

INEPEYEHbB BOITPOCOB 110 IMPOPUJIIO NIOATI'OTOBKH

09.06.01.04 Mamemamuueckoe mooeauposanue u oopabomra uHdopmauuu

1. OOmue mOHATHA: MaTeMaTHuYecKass MOJAETb, QIrOpuT™M U mporpamma OBM,
BBIYUCIIUTENbHBIN 3KCIIEPUMEHT, ITAIbl BBIYUCIUTEIBHOTO SKCIEPUMEHTA.

2. 3aKOHBI COXpAHECHHS KaK OCHOBA OOJILITMHCTBA MaTeMaTHYeCKux Mozenei. Kinaccudukarus
MaTEeMaTUYECKUX MOJEIEH.



3. MGTO,Z[BI MOCTPOCHUSA MATCMATUUCCKUX MOILCJIGIZ. OCHOBHBIE TOHSATHUSI UMHUTAIIUOHHOI'O H
CTAaTUCTUYCCKOI'0O MOJACIINPOBAHUA.

MaTteMaTH4YeCKHii annmapaT MoJeJJMPOBaHNS - a/iredpa u reoMeTpus

4. MHO)KGCTBa, IMOAMHOXKECTBA U OIICpallMU HaJl HUMH, CKAIAPHOC, BEKTOPHOC U CMCIIAHHOC
IMPOU3BCACHUA BCKTOPOB, U HX CBOfICTBa, ACKapToBa CHUCTEMa KOOpAWHAT, npeo6pa30BaHHe
MMPSAMOYT'OJIBHBIX KOOpPJAWHAT, BBIYHCIICHUE nnomaz[eﬁ u O6’L€MOB, KpHUBBIE M IIOBECPXHOCTH,
IoJisipHasd CUCTEMA KOOpAWHAT, HUJINHAPUICCKAA U C(bepI/ILIeCKaH CHUCTEMBI KOOpJAHWHAT.

5. Marpuiibl 1 Oniepalvy HaJl HUMH, UX CBOHCTBA, OJIOUHBIC MATPHUIIbI, IPSIMAsi CYMMa MaTpHIL,
JUHEWHasT 3aBUCUMOCTh CTPOK W CTOJOLIOB MAaTpHll, 3JeMEHTapHbIe MPeoOpa3oBaHUsS MATPHIL,
ONpCaACIIMTCIIN N-ro nopsijika, HMx CBOfICTBa, METOAbI BBIYUCJIICHUA onpeﬂeHHTeneﬁ, 06paTHa;1
Marpula U paHr MaTpulibl, UX BBIYUCIICHUC U CBOﬁCTBa, PCIICHUC MATPUIHBIX ypaBHeHI/II;'I, TCOpCMa
0 0a3MCHOM MHHODE.

6. Cuctembl nuHeiHbIX anreOpanueckux ypaBHenudt (CJIAY), dopmbr 3amucu CIIAY,
kputepuir coBmectHocT CJIAY, dopmynsr Kpamepa, meroast pemenuss CJIAY, CIJIAY c
KOMIUIEKCHBIMU KO3 uiienTamMmu, uucieHHole Metonsl pemenuss CJIAY, mnpsmeie u
utepanroHusle MeTonsl pemenus CJIAY, meton I'aycca u ero ocoO€HHOCTH, METOJ| HMPOTOHKH,
MeTo el SIkob6u, 3eiinerns, mpoctoil urepanuu, Puyapacona u penakcanuu, CXOAUMOCTb U CKOPOCTh
CXOJMMOCTH CTAIIHOHAPHBIX UTEPAMMOHHBIX METO/IOB.

MaremaTu4eckuii annapart mojaeJupoBaHus: ¢ depeHuaIbHOe HCUYUCICHUE

7. Metpuueckie MpOCTpaHCTBA W HMX HENPEPBIBHbIE OTOOPaKEHHUS, XapaKTEPHbIE TOUKHU
MHOXECTB, OTKpBITBIC, 3aMKHYTbIE M KOMIIAKTHBIE MHOKECTBA, CBOWCTBA HEIPEPHIBHOIO
0TOOpa)keHHs] MHOXKECTB, JIMHEHHO CBSI3HBIE MHOKECTBA, PABHOMEpHAsl HENPEPBIBHOCTb, MpPEel
0TOOpa)keHHs] METPUYECKHX IPOCTPAHCTB, €r0 CBOMCTBAa M NPHU3HAKU CYIIECTBOBAHUS, MOJIHOE
METPUYECKOE MTPOCTPAHCTBO, MPUHILIUI C)KUMAIOIUX OTOOpaKeHHH.

8. JeiicTBuTenbHble (QDYHKIMM JEHCTBUTENBHOTO MMEPEMEHHOro, (GYHKUIUS U ee Trpaduk,
crocoObl 3a/1aHusl PYHKIIMH, OCHOBHBIE 3JIEMEHTApHbIE (PYHKIIMH, YHUCIOBBIE OCIEA0BATEIHHOCTH,
UX TIPEJeIibl, CBOMCTBA CXOAAIIUXCS IOCIIEI0BAaTEIbHOCTEH, NMPU3HAKU CYIIECTBOBAaHUS Ipejaena
MOCJIEI0BATENBHOCTH, Mpenen (YHKIMH B TOYKE M €ro CBOWMCTBA, OJAHOCTOPOHHME IIPEJEIIBI,
NpU3HAKW CYUIECTBOBAHMS IIpenesia, CBONCTBA (YHKIMH, HUMEIOUIMX KOHEYHBI Mpened,
OECKOHEUYHO Manble U OecKOHe4YHO OoJbiine (QYHKLUWHU, Mpeaen CI0KHONM (QYHKUUHU, [Ba
3aMeYaTeNbHbIX IMpeJiena, SKCIIOHEHTa, HaTypalbHble JorapudmMbl U runepbonuyeckre (yHKINH,
HENPEepPbIBHOCTh (DYHKIIMM B TOUYKE, CBOMCTBA ()YHKIMH, HENPEPHIBHBIX B TOYKE, OJHOCTOPOHHSSA
HEMpEPbIBHOCTb, TOYKH pa3pblBa, CBOWCTBA (YHKUMH, HENPEPHIBHBIX B MPOMEXKYTKE,
HENPEPHIBHOCTh OCHOBHBIX 3JEMEHTAPHBIX (PYHKIMHA, HENPEPHIBHOCTh W Pa3pbiBBI MOHOTOHHOM
(GYHKIIMH, aCHMIITOTUYECKOE NMOBEACHUE (PYHKIINM.

9. IlponsBogHass (HYHKIMH €€ MEXaHWYECKH W TEOMETPUYECKHH CMBICH, KacaTelbHas |
HOpMaJTb K IJIOCKOW KPHUBOM, MPOW3BOAHBIE OCHOBHBIX JJIEMEHTAPHBIX (DYHKIHA, OJTHOCTOPOHHUE
KOHEYHble M OECKOHEYHbIE NPOU3BOJHBIE, IU(PEpeHIUpPYeMOCTh (YHKIMH, HEMPEPbIBHOCTD
muddepenimpyeMoit GyHKIMH, TpaBuiIa AU epeHInpoBanus GyHKINH, TPOU3BOAHAS CIIOKHON U
oOpaTHOW (QYHKIUH, TMpou3BoAHAs (YHKIMHU, 33JaHHOM mHapameTpuuecku, AuddepeHurpoBaHue
HESIBHBIX (DYHKITHA.

10. JuddepeHunan u ero reoMeTpHUecKuil cMbICI, TU(dEpeHIa CI0XKHON (yHKINY,
WHBApUAHTHOCTHL QopMbl 3ammcu  auddepeHnnana, wucmnoiab3oBanue auddepeHuaia B
NpUOMKEHHBIX BBIUMCICHUSIX, MPOU3BOAHBIE U MU depeHIMaIbl BBICIIUX MOPSAKOB, OCHOBHBIE
teopembl  AuddepeHInaTbHOr0 UCYUCICHHS, Teopema Jlarpamka wu  (opmylra KOHEUHBIX
npupamenuii, Teopema Komu, npasuno bepuynnu — Jlonuransa, maHorouneH Teinopa u ¢opmyna



Teiinopa, pa3nuuyHble NPEACTABICHUS OCTaTOYHOro wieHa ¢opmynsl Teiinopa, ¢opmyna
MakopeHa, BBIYUCICHHE MPeieioB npu noMouu ¢opmynsl Teitnopa, ucnonb3oBanue GopMysasl
Teiinopa B mpuOIMKEHHBIX BBIYUCICHUSAX, YCIOBHUS BO3pACTaHUS U yObIBaHUS (DYHKIIUH.

11. OKcTpeMyM (QYHKLIWH, HEOOXOOUMBIE M JIOCTaTOYHBIC YCIOBHUS CYLIECTBOBAHHS
9KCTpEeMyMa, HauOoiblllee W HaMMEHbIIee 3HAuYeHUs (YHKIUM B IPOMEKYTKE, YCIOBUSA
BBINYKJIOCTH (DYHKIIMH, TOYKH Ieperuda, oduas cxema uccieloBaHus (GyHKIUN U IOCTPOCHUE ee
rpaguka, 0cOOEHHOCTH UCCIeI0BaHUs (PYHKLMH, 3a/laHHbIX ITapaMEeTPUUECKHU, BEKTOpHAs (PYHKLUSA
CKaJISIPHOTO apryMeHTa, IJIOCKME KPUBBIC, KPUBU3HA IUIOCKOM KPHUBOM, DBOJIIOTA U 3BOJBBEHTA
IUIOCKOW KPUBOM, KpUBU3HA M KpPyUEHHE POCTPAHCTBEHHOM KpUBOii, (hopmyisl Dpere.

12. WuTepnonanpoBanue U 4ucieHHoe TuddepeHIpoBaHne, JIMHEHHAS UHTEPIIOISIMS,
KBaJpaTHUYHAs MHTEPIIONALMUSA, WHTEPHOSAIMOHHBIN MHOrowieH Jlarpamka, WHTEPHOISIMOHHBIN
MHOrowieH Hpl0TOHA, MHTEPIOIMPOBAHUE C KPATHBIMH y3JIaMH, YUCIIeHHOEe U depeHIupoBaHue,
UHTEPIIOJIMPOBAHNE CIUIAliHAMH, pEIICHHE HENWHEHHBIX YypaBHEHWH, OTAEJCHUE KOpHEH
anreOpanyecKux ypaBHEHHH, YHCICHHBIE METOJbl YTOYHEHUS 3HAUCHHs KOPHS, METOJ HpPOCTON
urepauun, Mmeto HeroToHa, KOMOMHUPOBaHHBIE METOBI.

13. @DYHKIMUM MHOTMX HEPEeMEHHBIX, Ipelel U HENPepbIBHOCTh (YHKLUUU MHOTUX
HEPEMEHHBIX, JIMHUU U MTOBEPXHOCTH pa3pbiBa, HEMPEPBHIBHOCTh 0 YaCTU MEPEMEHHbIX, CBOWCTBA
(GYHKIMH MHOTHX II€PEMEHHBIX, HEMPEPHIBHBIX HA KOMIIAKTaX, YaCTHBIE IMPOU3BOJHBIE M WX
reoMeTpUYecKasi HHTEPIPETaIHsi, HEOOXOUMbIE U JOCTATOYHbIC YCIOBUS TU(PEpEeHIIMPYyEMOCTH
(GyHKIMH MHOTHX TepeMeHHBIX, Iu(P(GEepeHINpyeMOCTh CIOXKHON (QyHKIMU, auddepeHman
(GYHKIMYM MHOTHX TEPEMEHHBIX, MPOU3BOAHBIC U MU (dEpeHIaIbl BEICIIUX MOPSAIKOB, (hopMya
Teitnopa.

14, Huddepennmanbl B mpuOIMKEHHBIX BBIYUCICHHSIX, TEOPEMbI O HESIBHOM U 00paTHOM
GYHKIMAX, TPOU3BOJHAS [0 HAMpPaBICHHUIO, TPAaTUEHT, KacaTelbHas IJOCKOCTh M HOPMAIb,
KacaTelbHast U HOpMaib K KPUBOW Ha TUIOCKOCTH, IKCTPEMYM (PYHKITMH MHOTHX TIEPEMEHHBIX.

15. HeoOxonnMoe u mocTaTtoyHoe YCIOBUS IKCTpeMyMa, UccienoBaHHe (DyHKIUN Ha
AKCTPEMYM, YCIOBHBIH IKCTPEMYM, HEOOXOANMOE M JOCTATOUYHOE YCIIOBHS YCIOBHOTO SKCTPEMyMa,
HaXO0XJICHUC HanOOJILIIIETO U HAUMEHBIIIETO 3HAYEHUH.

16. HucneHHsle METOABI PEIICHHS CHCTEM HEJIMHEWHBIX YPaBHEHUW, WTEPALlMOHHBIC
MeTOoAbI pereHusi, MeTo]] HetoToHa, mpobiema riobaibHOi CXOAUMOCTH.

17. WNutepnonupoBanue GyHKIMNA MHOTHX NEPEMEHHBIX, HHTEPHOJSAIMOHHbBIE CIUIAiHbI
NepBOil cTeneHu, OWIMHEHHbIE HHTEPIONALMOHHBIE CIUIalHBI, OMKyOMYecKue CIUIalHBI JBYX
NEPEMEHHBIX, TPUOIIKEHNE KPUBBIX U TIOBEPXHOCTEH.

MarteMaTHYecKHi anmapart MOACJITMPOBAHUA: HHTCI'PAJIbHOEC UCIUCTICHUE

18. HeonpeneneHHblii MHTETpaj, MepBOOOpa3Has U HEONPEACIECHHbBIN MHTETPal, UX CBOWCTBA,
WHTETPUPOBAHUE TIOJCTAHOBKOM H 3aMEHOW TMEePEMEHHOTr0, WHTETPUPOBAHUE TIO YaCTIM,
WHTETPUPOBAHUE PAIMOHATBHBIX JPOOEH, METOIBI MHTETPUPOBAHUS UPPAITMOHATBHBIX BBIPAKCHHM,
oTpeieNIeHHBI WHTETPpall, CyMMBI B UHTErpaisl JapOy.

19. OcHOBHBIE CBOMCTBa ONPEAEICHHOTO HHTErpajia, TEOPEMbl O CPEJHEM 3HAYCHUU JUIs
OTIpeNIeJIEHHOT0 MHTErpalia, ONpe/eIeHHbI UHTErpall ¢ MepeMEHHBIM IPeJIeIoM U €ro CBOICTBa,
HECOOCTBEHHBIE MHTErPallbl, MHTETpalibl M0 OECKOHEYHOMY MPOMEXYTKY U OT HEOTPaHUYEHHBIX
(byHKUINH, UX CBOMCTBA. a0COIOTHAS U YCIOBHAsI CXOUMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

20. Hurerpanbl, 3aBUCAIIME OT TMapameTpa, auddQepeHIMpoBaHHe W HWHTETPUPOBAHUE
MHTETPAJIOB MO IMapaMeTpy, paBHOMEpPHAas CXOJUMOCTh HECOOCTBEHHBIX HHTETPAJIOB. MPU3HAKHU
PaBHOMEPHOU CXOJAMMOCTH HECOOCTBEHHBIX MHTETPAJIOB, HEMPEPBHIBHOCTH U U epeHIIpyeMOCTh



HECOOCTBEHHBIX HMHTETPAIIOB IO TapaMeTpy, WHTErPHUPOBAHUE HECOOCTBEHHBIX WHTETPAIOB IO
napamerpy, JUIepoBbl HHTErPAIbI.

21. IlpunokeHus] ONpPEAENCHHOTO HMHTErpaja, JJIMHAa KPUBOMW, IUIOLIA/b IUIOCKOW (UTYpHI,
o0peM Tena, IUIOUIaJb IOBEPXHOCTH, BBIYMCIEHUE MAacC M MOMEHTOB HHEPLMH, CTATUYECKUE
MOMEHTBl W KOOpAMHATBl LIEHTpa Macc, paboTa, OHHEprus, Cujia JaBICHHs, YHUCICHHOE
UHTErpupoBanue, ¢Gopmyina Tpaneuuid, ¢opMmyna mnapados, GOpMynbl HPSIMOYIOJIBHUKOB,
UCIOJIb30BAaHUE MHOTIOWIEHOB BBICHIMX CTeNeHel, KBaapaTypHas Qopmyna [aycca, oueHka
HOrPEIIHOCTH YUCIEHHOI'O HHTErPUPOBAaHUS, NPUOIMIKEHHOE BBIYUCICHHE HECOOCTBEHHBIX
WUHTErPAJIOB.

22. Kparnble (nBOIHBIC, TPOMHBIC W JAp.) MHTErpalbl, 3a7ayd, MPHUBOISIINE K IOHITHIO
KpaTHOTO MHTErpasa, yCIOBHs CYILIECTBOBAaHUSA KPAaTHOIO MHTETpaia, KJIAcChl MHTETPUPYEMBIX
(byHKUINH, CBOHCTBAa KPaTHOT'O MHTETPaia, TECOPEMbI O CPEIHEM 3HAYCHUU JJIsl KPATHOTO MHTETpala,
BBIUMCJICHUE KPATHBIX UHTErPajiOB, KPUBOIMHEWHBIE KOOPAUHATHI, 3aMEHA IIEPEMEHHBIX B KPATHOM
UHTErpajie, HWINHAPUYECKUE U chepudeckre KOOpAUHAThI, HECOOCTBEHHbIE KPATHBIE MHTErPabl,
IIPWIOKEHUS KPATHBIX HHTEIPAJIOB.

23. YucneHHOE WHTETPUPOBAHHUE, MCIIOJIB30BAHUE OJHOMEPHBIX KBAApPaTypHBIX (HOpMYyII,
KyOaTypHble GOpMYIbl, MHOTOMEPHBIE KyOaTypHbIe (POPMYJIIbI, METOJ CTATUCTUYECKUX UCTIBITAHUMN,
BBIUMCJIEHUE KpaTHBIX HUHTErpajioB MeronoM Mounrte-Kapno, KpuBOJIMHEWHbIE WHTErpalbl, HX
CBOICTBa, yCJIOBUS CYIIECTBOBAHUS M BBIYMCICHUE, MEXAHUUYECKUE MPUITIOKEHHUSI KPUBOJIMHEHHOTO
MHTETrpaja nepBoro poaa, Gopmyna ['puna.

24. TloBepXHOCTHbIE WHTETpajlbl H UX npwiokeHus, ¢opmyna CTokca, YCIOBHSA
HE3aBHCUMOCTH KPUBOJIHMHEHHOTO WHTErpaja BTOPOIO poJa OT IyTH WHTEIPHUPOBAaHHUS B
npoctpaHcTse, popmyia Ocrporpazackoro — ["aycca.

25. DneMeHTBl TEOpUHU IOJIA, CKAJNSAPHBIE M BEKTOPHBIE IIOJIS, BEKTOPHBIE JIMHHUH, MOTOK
BEKTOPHOI'O IOJS M JUBEPreHIUsA, LUPKYIALUS BEKTOPHOIO IOJS U POTOP, MPOCTEUILIHE THUIIBI
BEKTOPHBIX I0OJIEH, onepaTop I'aMmiIbTOHa, IpaBuiIa JEHCTBHUM ¢ oniepaTopoM I 'aMuIbTOHa.

JAu¢ppepenunaibHbie ypaBHEHHUS

26. Teopema CcylIeCcTBOBaHMSI U €IMHCTBEHHOCTHU pelieHus (Teopema Komn), onieHka pasHoctu
pelmeHui IByX YpaBHEHHH, HENpEpbIBHAs 3aBUCHMOCTb PEIICHUS OT HAYaJbHBIX YCIOBUH M
napameTrpa, M30KJIMHBI M UX HCIHOJb30BAHUE IS HPUOIMKEHHOTO IOCTPOEHUS] MHTErpalIbHBIX
KpHUBBIX, AU(pdepeHnnanbable ypaBHEHUsT MepBoro mnopsjaka, auddepeHnnanbHble ypaBHEHUS C
pa3IenAoIUMHC] NIEPEMEHHBIMY, OJHOPOJAHBIE M KBA3WOAHOPOJHBIE YPAaBHEHUs, YPABHEHUS B
NoJHBIX  AuddepeHnranax, HHTETPUPYIOIIMA MHOXHUTENb, JHHEHHbIE TudQepeHraIbHbIe
ypaBHEHHUS MEPBOTO Nopsiaka, ypaBHeHus: bepunymiu u Pukkaru, ocoGpie TOUKH U 0COObIE pereHus
OJ1Y mepBoro mopsika, ypaBHEHUs, HE pa3pelIeHHbIE OTHOCUTEIBHO MPOU3BOIHON, OCOOEHHOCTH
cocTaBiieHUs TUdPepeHInanbHbIX YpaBHEHUN B MPUKIIAIHBIX 3a7auax.

27. Cuctembl OOBIKHOBEHHBIX Au(depeHnanbHbIX ypaBHEHHH, 3aqadya u Teopema Komu,
YyacTHOE M oOlee peuieHus cucteMbl TudQepeHINaIbHbBIX YPaBHEHUH, OLlEHKAa Pa3sHOCTH ABYX
pemeHuii, Teopema Komm o CyniecTBOBaHMM M €JUHCTBEHHOCTH DPELIEHUS YPaBHEHUS BBICIIETO
HopsijiKa, Ciaydad TMOHMKEHHUS TMOpsjKa, CUCTeMbl JMHEHHBIX AuddepeHnanbHbIX ypaBHEHUH,
onpenenurens BpoHckoro, ¢yHaaMmeHTanbHas cucTeMa perieHud, gopmyna OcTporpajickoro —
JInysums.

28. TeopeMbl O CTPYKType OOIIETr0o pemeHus OAHOPOAHOW W HEOJHOPOJHOW CHUCTEM, METO]
BapHallMM MOCTOSHHBIX, popmyna Komm, cuctema nuHeHbIX quddepeHnnanbHbIX YpaBHEHUN ¢
MOCTOSSHHBIMU KO3 (UIIMEHTaMH, XapaKTePUCTUYECKOE YpaBHEHHE CHUCTEMbl, HaXO0XJICHUE
byHIaMEHTAIPHOM CHUCTEMBI PEIICHHH B Ciydae pa3IMYHBIX KOpPHEH XapaKTepHUCTUYECKOTO



yYpaBHEHHs, CTPYKTypa (YHIAMEHTAJIBHOW CHCTEMBl pELICHWH B Cllydyae KpaTHBIX KOpHEH,
nuHelHble auddepeHnnanbHble ypaBHEHUsT BBICIIMX TOPSIKOB, CBEJACHHUE K JIMHEHHOHN cucreme,
orpenenuTenb BpOHCKOro M CTpyKTypa OOIIEro perieHusi OJHOPOJIHOTO YypaBHEHHUs, oOriee
pelIeHne HEOJHOPOIHOIO YPABHEHHUS.

29. Meron Jlarpanka BapualMM TOCTOSHHBIX, TOHWXEHUE TOPSAKA JIMHEUHOTO
nuddepeHIAIBHOTO ypaBHEHUs, JIMHEHHBIC AuddepeHnaabHble YpaBHEHUS C TOCTOSHHBIMU
kod(dumenTaMu, Ciydail pa3IMYHbIX KOpHEH XapaKTepUCTHUECKOTO YypaBHEHHs, (opmya
CIABWTA, CIIy4all KpaTHBIX KOpPHEH XapaKTEepUCTUUECKOTO0 YpaBHEHHUs, YpaBHEHHUsS Diepa,
Jlarpanka, YeOblleBa, CTPYKTypa YacTHOTO PEIICHUS YPaBHEHUS C  MOCTOSHHBIMU
K03 pHULIMEHTaMU U CTICIIMATIBLHOMN MPAaBOW YaCThIO.

30.  DneMeHTbl  TEOpUM  YCTOMYMBOCTH,  YCTOMYMBOCTH  CHUCTEMbI  JIMHEHHBIX
muddepeHMaIbHbBIX  ypaBHEHHH, TeopeMbl JlamyHoBa 00 YCTOWYMBOCTH 10 TIEPBOMY
npubimkenuto, GyHkiuu JlsnyHosa, Teopemsl JlsmyHoBa 00 yCTOWYMBOCTH M aCUMIITOTHYECKOM
ycroiunBocTH, TeopeMbl YeraeBa M JlsmyHoBa O HEycTOMUMBOCTH, 0cOOble TOYKH Ha (ha30BOH
IUIOCKOCTH, (ha30BBI IOPTPET CUCTEMbI, MaTeMaTHuyecKash MOJeNIb COCYLIECTBOBAaHMS IBYX
HOMYJISALMM, KpaeBble 3a1auu A1 AU hepeHInalIbHOro ypaBHEHHUS.

31. Jlunelinas kpaeBas 3ajada, CBeleHHE €€ K 3agadye Koim, mpuMepbl pelieHus KpaeBou
3a1a4d, NPUOIIKEHHBIE METOIBI pemeHus TudepeHINaTbHbIX YpaBHEHHH, WHTETPUPOBAHHE
muddepeHaIbHbBIX YpaBHEHHH TNPH TIOMOIIM CTENEHHBIX PSJIO0B, METOJ IOCIEeI0BATEIbHBIX
npuOJIMKEHNH, METOJT JIOMaHbIX Jinepa, merox Pynre — Kyrrsl, nuddepennuansapie ypaBHEHUS
NEpBOTO TIOPsIKA C YacTHBIMH TPOW3BOAHBIMH, JHHEWHOE nupdepeHaIbHOe YpaBHEHHE,
YpaBHEHHUS XapaKTEPUCTHK, 3aAa4da Ko, kBasunnHeltHoe quddepeHnmnaibsHoe ypaBHEHHUE.

32. 3amaun maTemartuuyeckoil (usuku, kinaccudukanus nuddepeHanbHbIX YpaBHEHHUH B
YaCTHBIX MPOU3BOJHBIX BTOPOrO MOpPsAKA, OCHOBHBIE YpaBHEHMs MaTeMaTHuecKoil (pu3uku, MeTon
@ypbe, OCHOBBI METOAA KOHEUHBIX Pa3HOCTEH, MOHITHE O CETOYHBIX METOJAaX, AlMpPOKCHUMAIMs
IPOU3BOJHBIX KOHEYHBIMU Pa3HOCTSIMM, MPOCTEUIINE PA3HOCTHBIE CXEMBbl, OCHOBHBIEC IOHSTHS
METOJ]a KOHEYHBIX 3JEMEHTOB M METOJa I'PAaHUYHBIX 3JEMEHTOB, THIbl KOHEYHBIX 3JEMEHTOB,
IrpaHUYHbIE UHTETPaJIbHbIE YPAaBHEHHUS, CLIOCOObI alpOKCUMaUi (YHKIMHA Ha TpaHUIIE.

Psaabl v 31eMeHThl (PYHKIHOHAJBHOI0 AHAJIM3A

33. YucnoBble psJbl, HEOOXOAMMBIM MPU3HAK CXOJUMOCTH PAIOB, CBOMCTBA CXOJAIIUXCS
pANOB, NPU3HAKU CPABHEHUS 3HAKOIIOJIOKUTEIBHBIX PSANOB, UHTEIPAIIBHBIN NPU3HAK CXOAUMOCTH
Komun wu mnpusnak JlamamOepa, panukanbHblii mnpuszHak Komm, aOconroTHas M yClIOBHas
CXOJMMOCTH,  3HaKouepenyrouecs  psaabl, nOpu3Hak JleliOHuIa, yYMHOXEHHE  PSIOB,
(GyHKIIMOHAJIbHBIE PSIZIbI, CXOOUMOCTh (YHKIMOHAJIBHBIX TIIOCJIEIOBATEILHOCTEH U  PAJOB,
paBHOMEpHasi CXOJAUMOCTh (PYHKIMOHAIBHBIX MOCIEAOBAaTEIbHOCTE M  pPsAOB, CBOWMCTBA
PAaBHOMEPHO CXOJIAIIUXCS PANOB, KOMIUIEKCHBIE CTENEHHBIE PSAbI, JEHCTBUTEIbHBIE CTEIICHHBIC
paabl, pan Teitnopa, pa3noxeHue 1eMeHTapHbIX QYHKIMN B pan Teiinopa, npuMeHeHUe paIoB B
NpUOJIMKEHHBIX BBIYUCICHUSAX.

q)yHKI[I/II/l KOMIIVICKCHOI'O ITIEPEMEHHOI0

34. KomrmuiekcHas TUIOCKOCTh, ainrebpanmdeckass W TpUTOHOMETpHuYeckas (OpPMBI 3arucCh
KOMIUIEKCHOTO YHCIa, OECKOHEUHO yAalleHHas Touka, chepa Pumana, mocieoBaTenbHOCTU U PSABI
KOMIUIEKCHBIX YHUCEINl, CTENEHHbIE PSAbl, KPYr CXOJIMMOCTH, JABYCTOPOHHUI CTENEHHOW psij,
(GYHKIMU KOMILJIEKCHOTO TI€PEMEHHOTO, TpeAeN W HENpPEephIBHOCTh (QYHKIUH KOMIUIEKCHOTO
MEPEMEHHOTO, JJIEMEHTapHbIe (YHKIUM KOMIUICKCHOTO TIEPEMEHHOTO, JIOrapru(MHUecKas
byHkuus, oOpaTHbie TpUTroHOMeTpuueckue  GyHkuuu, auddepeHnupoBanue  QyHKIUI
KOMILIEKCHOTO TEPEMEHHOT0, MTPOU3BOIHAS (DYHKITMH KOMITJIEKCHOTO IEPEMEHHOT0, HEOOXOIUMBbIE



U JI0CTaToO4Hble ycioBus auddepeHnupyeMocTy, mnpaBwia gupepeHIupoBanus QYHKIUH
KOMILJIEKCHOT'O TIEPEMEHHOT0.

35. Ananutuyeckue (yHKINHU, TEOMETPHUUECKUI CMBICI apryMeHTa M MOIYJsl MPOU3BOIHOM,
TEOpeMa O eIMHCTBEHHOCTH aHATUTUYECKOH (DYHKIMH, BOCCTAHOBICEHUE aHAIMTHYECKOW (YyHKIUU
0 ee JEHCTBUTEIbHOM WIM MHHMMOM 4YacTH, NOHATHE OO0 aHAIUTHYECKOM IPOJIOJIKEHHUHU,
UHTETPUPOBaHNE (YHKLIUH KOMIUIEKCHOIO MEpPEeMEHHOIo, HHTerpajibHele Teopembl Koy,
HE3aBUCHUMOCTh HMHTErpajga oOT IyTH uHTerpupoBanus, ¢opmyna Herorona — JleiiOnuma,
uHTerpaibHas popmyna Komm.

Bapnaunonﬂoe HCYMUCJTCHHUEC U ONITUMAJIBHOC YIIPABJICHUE

36. 3amaun, MPUBOAIINE K BapUAIMOHHBIM MpoOIeMaM, OCHOBHBIC JIEMMbI BapUAIlMOHHOTO
WCYHCIICHUS, BAapUAIIMOHHBIC 3a/la4l ¢ (UKCHUPOBAHHBIMU TpaHUIIAMH, MPOCTEHIIas 3amada
BapHAIIMOHHOTO WCYUCICHUS, (QYHKIMOHATIBl OT HECKOJBKUX (YHKIHHA, (QYHKIHOHAIBI C
NPOM3BOJHBIMU  BBICIIETO TOPSAKA, (QYHKIUOHANBI OT (YHKIUH MHOTHX TEPEMEHHBIX,
KaHOHWYCCKHI BHWJ YpaBHEHWH Oijepa, BapHallMOHHBIC 3aJadyd C MOJBHWKHBIMH T'DaHUIAMH,
3aj1aua ¢ MOJIBMYKHBIMH KOHIIAMH, 33/1a4a C TIOJBM)KHBIMU TPaHHUIIaMHU.

37. 3agaun Ha YCIOBHBIA 3KCTPEMYM, OCHOBHBIE THIIBI 33Ja4 Ha YCJOBHBIM 3KCTPEMYM,
HeoOXoauMble yciaoBHsl B 3amade Jlarpanika, HEOOXOAMMBIE YCIOBUS B H30MEPUMETPHUECKOI
3a7a4e, MPUHIMIT B3aMMHOCTH B U30IMEPUMETPUUECKUX 3a/1a4ax, 3aj1ada bonpla u 3amadya Maiiepa,
JIOCTaTOYHBIE YCIOBHS IKCTpEMyMa.

38. IlocraHoBKa 3ajjauy ONTUMAIBHOIO YIpaBiieHus, 3a1a4a Jlarpanxa B popme Ilontpsruna,
HEKOTOpBIE 33/1a4d C OIPAaHMYECHUSMHM B KJIACCUYECKOM BapUAllMOHHOM MCUYUCIIEHUU, JTUHEHHbIE
3aJjauyd ONTUMAJIBHOrO ynpasieHus, [IpuHuun mMakcumyma, 3ajada ObICTPOJEHCTBUS, JHMHEHHAs
3aJa4a ONTHUMAJIBHOTO OBICTPOACHCTBUS, 3a/1aua CHHTE3a YIPABICHHUS.

39. Merox HAMHAMHUYECKOTO IPOrpPaMMUPOBAHMSI, IPHUHLHUII ONTUMAIBHOCTH, YpPaBHEHHE
bennmana, ypaBHeHue bennamana B 3amade OBICTPOJCHCTBHA, CBA3b METO/A JUHAMUYECKOTO
IIPOrpaMMHUPOBAaHUS C IPUHIUIIOM MaKCUMYyMa.

40. IlpsiMple MeTOABI BAPUALMOHHOTO HCYMCIEHHUS, (OPMYJIHMPOBKA BapHAIlMOHHBIX 3ajad,
ONepaTOPHOE ypaBHEHHE, BapHAllMOHHOE YpaBHEHHE, NMPUMEPHI MOCTPOEHUs (yHKIMOHANIA I10
BapHallMOHHOMY YpPaBHEHHUIO, HCCIIEOBaHUE BBINYKIOCTH (YHKIMOHATIA, METOJAbl pPELICHUS
BapUallMOHHBIX 33Ja4, MUHUMH3UPYIOIIUME MOCIEI0BATEIbHOCTH, METOJbl MPHUOIMKEHHOTO
pEILIeHNs] BapuallMOHHBIX 3a7ad.

MeToabl KOHEYHOMEPHOM ONTUMM3ALUHN U MCCJIE0OBAHME OIlePaALMi

41. MCTO,Z[BI KOHC‘-IHOMGpHOfI OIITUMHU3AIIUN U HCCIICAOBAHHEC onepaunﬁ, IIOCTAaHOBKHU 3aJa4
OIITUMH3AIINN U UX KJ'IaCCI/ICbI/IKaIII/ISI, OCHOBHBIC YHCJIICHHBIC MCTObI OJIHOMepHOﬁ n MHOFOMepHOI\/'I
ONTUMHU3AlINH, YCIOBHUA HX CXOAUMOCTH, IMOPAAOK METOJA, YHUCICHHBIC MCETO/bI yCJ'IOBHOﬁ
OIITUMH3AIINU.

42. JluHeWHOE MpPOrpaMMUPOBAHME, 3aJayd, MPUBOIAINME K 3a7adaM JIMHEWHOTO
porpaMMUpoOBaHus, GOPMBI 3aMKCH 3a7a4 JIMHEHHOTO MPOrPaMMHUPOBAHMS, TBOMCTBEHHAS 3aa4a
JIMHEMHOTO MPOTPAMMHUPOBAHMS, CUMIUIEKC-METOJ, OCHOBHBIE YTBEPKICHUS JIMHEHHOIO
MPOrPaMMHUPOBAHUS, CHMIUIEKC-METOI TIPU M3BECTHOM JOMYCTUMOM Oa3WCHOM peIICHHH,
HAXO0XJICHUE JOMYCTUMOTO 0a3MCHOTO PEIIeHUSI.

43. LlenouncneHHoe NporpaMMHUpPOBAHUE, METOJbl PELIEHUS 3a4a4  LEJIOYHMCIECHHOTO
MIPOrpaMMHUPOBAHUS, METOJ OTCEKAIOIIUX IJIOCKOCTeH (MeTon ["'omopu), MeTom BETBEW W TpaHHUIL,
3aJaud TPAHCIIOPTHOTO THWIIA, KJIacCHYecKash TpaHCIOpPTHAs 3ajaya, TPAHCIOPTHAs 3ajadya ¢
MPOMEXKYTOUHBIMH MYHKTAMHU, 3a/ladya O Ha3HAUYEHMSIX, BEHI'ePCKHM METOJ pEeUIeHHs 3aJadyd O



Ha3HAUEHUX, 3ajadya BbIOOpa KpaTyalero myTH, CHUMIUIEKCHBIM METOJl pelIeHHs 3aaa4
TPAHCIIOPTHOI'O THUIIA.

44. MapkoBcKHE€ MOJENM NPUHATUS PEUICHUH, NPUHATHE PEIIEHUNH IPU KOHEYHOM H
OECKOHEYHOM TIOpPHU30HTaX IUIAHUPOBAHMSA, MApKOBCKas 3ajaya IPUHATHS PELIEHUH U METOJ
JUHEMHOrO0 IMPOrpaMMHUPOBAHMS, 3alayd IPUHATUSA PCIICHUH B  YCIOBUSAX pUCKA U
HEOIIPEACIECHHOCTH, OJHOJTAllHbIE MPOLEAYPbl IPHUHATHAA pEILICHHH B YCIOBHMAX PHCKQ,
WCIIOJb30BAaHUE DKCIEPUMEHTAIbHBIX JAHHBIX IIPU IPUHATHM PEIICHUN B YCIOBHUSAX PHUCKA,
MHOT'03TaITHbIE NTPOLIEYPBl IPUHATHS PELICHUN B YCIOBUSAX PUCKA.

45. OpHodTanHble IPOUEAYPHI IPUHATHS PEILICHUN B YCIOBUSAX HEOIPEAEIEHHOCTH, 3JIEMEHTBI
TEOPUM WUIpP, UIPHl ABYX YYAaCTHUKOB C HYJIIEBOM CyMMOM, PELICHHE HUIP JBYX YYACTHUKOB C
HYJICBOM CyMMOW B CMEILIAHHBIX CTPAaTETUSX, UIPbl JBYX YYAaCTHUKOB C HEHYJIEBOW CyMMOW,
OCHOBHBIE IIOHATHS M OTallbl MMUTALMOHHOTO MOJEIMPOBAHUS, MOJEIUPOBAHUE CIIyYanlHBIX
BEIMYMH U CIy4YalHBIX COOBITHH, HMHMTAlMOHHOE MOJEIUPOBAHME KAaK BBIYMCIUTEIbHBIN
9KCIIEPUMEHT, IIOCTPOCHUE U SKCIUTyaTalllsl UMUTALUOHHBIX MOJETIEH.

HNudopmManrmoHHbIE TEXHOJIOTHHA

46. IlonsTHe anropuT™Ma M €ro CBOICTBa, CpEeACTBAa 3allUCH AJTOPUTMOB, OCHOBHBIE
ATOPUTMHYECKUE KOHCTPYKIUH (CIe0BaHUE, BETBICHUE, BHIOOD, IIUKI), CTPYKTYpa U MPUHIIUIIBI
opranmzauuu DBM, cTpykTypa AaHHBIX (MACCHBBI, 3aIIUCH, OOBETUHEHHSI), CIIOCOOBI OpraHU3aIH
JaHHBIX (JIMHEWHBIE, CIIMCKHU, CTEKH, JEPEBbs), AITOPUTMBI COPTUPOBKH, AITOPUTMBI IIOMCKA.

47. S3pIkM NpPOrpaMMUPOBAHMUS W METOJbl TPAHCISALUMU (KpaTKash XapaKTEpUCTUKA S3bIKa
[MTackanb, kpatkas xapaktepuctuka si3bika Cu (Cut+), IpUHIUIB 00bEKTHO-OPUEHTHPOBAHHOTO
HIpOrpaMMHUpPOBaHUsl  (MHKAICYJISALMs, HACIeIOBaHUE, MOJIUMOPGHU3M), THIBI TPAHCIATOPOB
(KOMOHIISITOPBI U HHTEPIIPETATOPBI), OCHOBHBIC (ha3bl KOMITHIISLINH).

48. TlpukiagHOe M CHCTEMHOE MpOrpaMMHUpoBaHHe (TeKcToBbI mpoueccop Word u ero
BO3MOXKHOCTH JJIsi pabOTBhl C TEKCTOM, OJIIEKTPOHHbIe Tabmuibl EXCel M uMX BO3MOXKHOCTH,
peanuzanus enoBoil U wutocTpaTuBHON Trpaduku Ha [IK, makeTsl mpUKIAIHBIX MPOTrpaMM JUis
HAayY4YHBIX M WHKeHepHbIX pacueToB MathCAD, MatLab u ux Bo3MOXHOCTH, 0COOEHHOCTH METO/I0B
MCKYCCTBEHHOI'O HHTENIeKTa U ux peanusauus Ha IIK, ocHOBHblE (QYHKIMM ONEpalniuoHHON
cuctemsl [IK, opranuzanus oneparuBHoi namaru I1K, opranusanust u paborta BHELIHEH MaMsaTu
I1K, pa6ota DBM B MyJIbTUIIPOIrPaMMHOM PEXUME.

49. ba3pl OaHHBIX U OJKCHEPTHBIE CHUCTeMbl (TaOmuubl B ACCESS W paboTa Hal HHUMH,
(GyHKIMOHATIBHOE Ha3HAYCHHE 3alpOCOB M paboTa ¢ HUMHU B Access, (YHKIIMOHAJIbHOE Ha3HAUEeHHUEe
dopm u pabora ¢ HUMH B Access, oT4eThl B ACCESS M paboTa ¢ HUMH, (YHKIHOHAIHHOE
Ha3HauYeHHE MAaKpOCOB U paboTa ¢ HUMH B Access, METO/I JIOTHIECKOTO TPOTrPaMMHUPOBAHHS, CXeMa
ucuMciaeHus Jorudeckuil npeaukartoB Ha s3bike [TPOJIOIT, ocobeHHOCTH MporpaMMHUpOBaHMS Ha
a3bike [TPOJIOIT, MexaHu3Mbl MOMCKa LIETU MPHU NMPSAMOM W 0OpaTHOM LENMOYKax pacCyX JACHUN B
MPOJYKIIMOHHBIX 3KCIIEPTHHIX CHCTEMaX, METOJbl aHAJIN3a TEKCTa MPH OOMICHHH C KOMITHIOTEPOM
Ha €CTECTBEHHOM SI3bIKE.

Teopus BepossTHOCTEH, MATEMATHYECKAsA CTATHCTHKA U CJIyYailHbIe POLECCHI

50. CnyuaiiHpie COOBITHS, MPOCTPAHCTBO SJEMEHTAPHBIX HCXOJOB, COOBITHS, NEHCTBUS HaJ
HUMH, CHUTMa-airedpa COOBITHI, KJIAaCCHUYECKOE OINpeAeNeHHe BEPOATHOCTH, BBIYMCICHUE
BEPOSATHOCTEH C TOMOIIIBIO (POPMYIT KOMOMHATOPUKH, TEOMETPUIECKOE OIPEICTICHIE BEPOSTHOCTH,
CTaTUCTHYECKOE OIPENEICHNE BEPOSITHOCTH, AaKCHOMATHYECKOE OIPENICICHUE BEPOSITHOCTH,
YCIIOBHAsI BEPOSITHOCTh, cxeMa bepHymmm, gopmyria yMHOKEHHSI BEPOSTHOCTEH, HE3aBUCHMBIE U
3aBUCUMBIE COOBITHS, GOpMyIIa MOJHON BepoATHOCTH, (hopmyna baiieca, cxema bepryiu.



51. ®ynkuua pacnpeneseHus ciay4yailHoW BETMUYHMHBI, IUCKPETHBIE U HEIIPEPBIBHBIE CITydaiiHbIE
BEJIMYMHBI, MHOTOMEPHBIE CIIy4aliHbI€ BEJIMUYMHBI, MHOTOMEpHAasl Cily4ailHas BEJIMYMHA, COBMECTHAA
GyHKLIUS pacrpeneNneHusi, AUCKPETHbIE JBYMEpHBbIC CiIyd4ailHble BEJIMYMHBI, HE3aBUCHUMbIE
cllyyaiiHble BEJIWYHHBI, MHOTOMEpPHOE HOpPMAJIbHOE paclpeneneHue, (YHKIUU OT CIy4alHBIX
BEJIMYMH, NPUMEPbl (PYHKIIMOHAIBHONW 3aBUCHMOCTH MEXIYy CIy4alHbIMM BEIUYHMHAMH, (YHKIUH
OT OJIHOMEPHOM CIIy4alHOW BEJTMYUHBI.

52. CkanspHble (QYHKIMM OT CIy4yalHOrO BEKTOPHOIO apryMeHTa, (opMmylia CBEpTKH,
BEKTOpHbIE (YHKLIMU OT CIIy4allHOrO BEKTOPHOI'O apryMeHTa, JMHEHHble MpeoOpa3oBaHMs
HOPMAJIBHO  PAaCHpEIElICHHBbIX  CIy4YalHBIX BEJIMYMH, METOJ JIMHEApU3alluM, YUCIOBBIC
XapaKkTEPUCTUKH CIIyYalHBbIX BEIMYMH, MAaTE€MaTU4YeCKOE OXKUJAHUE CIIy4alHOW BEIWYHUHBI,
MaTeMaTHYECKOe OXKUAaHWe (YHKIHMU OT CIIy4alHOW BEIMYHMHBI, CBOHCTBA MaTEeMaTHYECKOTO
OKUIaHUsl, TUCTIEPCHS, MOMEHTHI BBICIIUX MOPSAKOB, KOBapHalUUs M KOXPQPHUIMEHT KOPPEIILUuU
CIIy4alHBIX BEJIIMYMH, YCIOBHBIE XapaKTEPUCTUKH CIIy4alHBIX BEJIMYHH, YCIOBHBIE PACIpEACICHUS,
YCIIOBHBIE YHCIIOBBIE XapAKTEPUCTUKHU, IIPEIEIbHBIE TEOPEMBI TEOPUU BEPOATHOCTEH, CXOAUMOCTh
IIOCJIEIOBATEIbHOCTH CIIydyallHbIX BEJIMYMH, HepaBeHcTBa YeOblleBa, 3aKOH OOJBIIMX YHUCEl,
XapakTepucTHueckas (pyHKIUs, LEHTpaJIbHas MpesiebHas TeopeMa.

53. I'enepanibHasi COBOKYIHOCTh, BEIOOPKA, BEIOOPOYHBIE XapaKTEPUCTHKH, OCHOBHBIC 33a4u
MaTEeMAaTHYECKON CTaTHCTHUKH, TpeIABapuTeibHas o0paboTka pe3ysbTaTOB JKCIEPUMEHTA,
TOYCUHBIE OIICHKHU, COCTOSATENbHBIC, HECMENIeHHbIe ¢ 3(PQEKTHUBHBIC OLICHKH, TMOHSITHE
JIOCTAaTOYHBIX CTATUCTUK, METOJbI TOJYyYECHUS] TOYECHHBIX OIICHOK, WHTEPBAJIbHBIC OILEHKH U
JIOBEPUTEIIbHBIC HWHTEPBAJIbl, IOCTPOCHHWE WHTEPBAIBHBIX OIICHOK, METOJl JOBEPUTEIbHBIX
MHO>KECTB, MPOBEPKA TUIIOTE3 O MapaMETPUUYECKUX MOJENSAX, MPOBEPKA IBYX MPOCTBHIX TMIIOTES,
kputepuii Heiimana - Ilupcona, ompeneneHue oObema BBIOOPKH, CIOXHBIE MapaMeTpUUecKue
TUMOTE3bl,  MOCIEAOBATENbHBIH  KPUTEPHH  OTHOIICHUS  MPaBIOMOAOOUS. MpOBEpPKa
HEeMapaMeTPUUECKUX THUIIOTE3, KPUTEPUHM COIJIACHS, MPOCTask U CJIOKHASL TUIIOTE3bl, KPUTEPUU
HE3aBUCHUMOCTH.

54. CnyuaitHass GyHKOMS, CIy4allHBIM TIpollecC U CIydailHas IOCJEeI0BAaTEeIbHOCTh
(MaTemaTnveckoe OKUIaHHE U KOBapHAIMOHHAS (DYHKIHUS CIy4allHOrO MpOIecca, CTalMOHAPHBIC
CIIy4alHbIE TNPOLECCHI, HOPMAJIbHBIE IPOLECCHI, IPOLECCHl C HE3aBUCUMBIMHU IPHUPALLECHUSMH,
BunepoBckwuit mporecc, MapkoBckue mpoiiecchl, [lyaccoHoBckuii mpormecc).

55. CnexTpanbHasi TEOpUs CTALlMOHAPHBIX CIIyYalHBIX MPOLECCOB (CTALIMOHAPHBIE CIy4YalHbIE
IIPOLECCHl C JUCKPETHBIM CIEKTPOM, CTAllMOHAPHBIE CIydailHble IPOLIECCHl C HENPEPHIBHBIM
CHEeKTpOM, Oenblii ImIyM, NpeoO0pa3oBaHHE CTAllMOHAPHOTO CIy4alHOTO TMpolecca MHpU €ro
MPOXOXKACHUN Yepe3 JTUHEHHYIO0 JUHAMHUYECKYIO CUCTEMY).

56. DieMeHThl TEOPUU MacCOBOTO OOCITYXMBaHMs (IIPOCTEHIINNA MOTOK, BPeMsl OKHJIAaHUS U
BpeMsi OOCITYy)KHBaHUS, OCHOBHBIC TPWHIMITEI ITOCTPOSHHUS MAapKOBCKHX MOJEIEH MaccOBOTO
0OCITy’)KWBaHUS, CHCTEMBI MAacCOBOTO OOCIY)XHBaHUS C OXHIAHHEM, CTAllMOHAPHBIC DPEKHMBI
(YHKIMOHUPOBAHUS CUCTEMBI OOCITY>KUBAHHUS).

57. CroxacTuyecKre MOJIENIM COCTOSIHUS (CTy4aiiHble BO3MYIIICHUS B IMHAMHUYECKON CHCTEME,
JUHENHHBIE cTOXacTHUecKue TuddepeHaabHble YpaBHEHHUs, CTOXaCTUYECKUE HHTETPalIbl U
Qg epeHImab).

NupopManMoOHHBIE TEXHOJIOTHH

58. TlonaTue anropuT™Ma W €ro CBOWCTBA, CpPEACTBA 3allMUCH aJITOPUTMOB, OCHOBHBIC
AITOPUTMUYECKHE KOHCTPYKIMHU (ClIeZ0BaHKE, BETBICHHE, BHIOOD, IMKIT), CTPYKTYPa M MPUHIIMITBI
opranuzaiu IBM, cTpykTypa naHHBIX (MacCHBBI, 3aMCH, OOBEIUHEHHS), CIOCOOBI OpraHU3aIMH
JaHHBIX (JIMHEWHbBIE, CIIMCKHU, CTEKH, J€PEBbs), AITOPUTMbI COPTUPOBKH, ITOPUTMBI MIOMCKA.



59. SI3bIkM TPOrpaMMHUpPOBAHMSI U METOJbl TPAaHCIALMHU (KpaTKas XapaKTepUCTHKA s3bIKa
[Mackanb, kpatkas xapaktepuctuka si3bika Cu (Cut+), IpUHIUIBI 00bEKTHO-OPUECHTHPOBAHHOTO
IpOrpaMMHpPOBaHUs  (MHKAICYJISALMs, HAacleJOBaHWE, IOJUMOPGHU3M), THIBI TPAHCIATOPOB
(KOMITMIIATOPBI U UHTEPIIPETATOPHI), OCHOBHBIC (Pa3bl KOMITHIISILINY).

60. IlpukinagHoe M CHUCTEMHOE IporpaMMupoBaHHe (TeKcToBbIM mpoueccop Word u ero
BO3MOXKHOCTH Il pabOThl C TEKCTOM, 3JICKTpOHHbIe TaOmuibl EXCel M ux BO3MOXKHOCTH,
peanu3anus JeJ0BOM M WLIIOCTpaTuBHOM rpaduku Ha IIK, makeTsl mpuKIagHBIX MpOrpamm Jis
Hay4YHBIX M WHKeHepHbIX pacueToB MathCAD, MatLab u ux Bo3MoxHOCTH, 0COOEHHOCTH METO/I0B
UCKYCCTBEHHOIO HHTeIeKTa M ux peanu3auus Ha IIK, ocHOBHblE (QYHKIMHM OINEpaluOHHON
cucremsl 11K, opranusanus oneparuBHoil namstu I1K, opranmzanus n pabora BHEIIHEH NaMsTu
I1K, pabora DBM B MyJIbTHIIPOTPAMMHOM PEKUME.

61. ba3bl JaHHBIX W OKCIepTHBIE cucTeMmbl (Tabmumbl B ACCESS u paboTa HaJg HUMH,
(GyHKLIMOHAJIbHOE Ha3HAUCHHE 3alIpOCOB M paboTa ¢ HUMU B Access, (PyHKIIMOHAJIbHOE Ha3HAYeHUe
dopm u pabora ¢ HuMH B Access, oT4eThl B ACCESS M pabora ¢ HUMH, (YHKIHOHAIHHOE
Ha3HauY€HUE MAKPOCOB U paboTa ¢ HUMH B Access, METO/1 JIOTHYECKOro MpOorpaMMHUPOBaHUs, CXeMa
ucuMciaeHus jJorudeckuil npeaukaroB Ha a3bike [TPOJIOI, ocobeHHOCTH MpOrpaMMHUpOBaHMS Ha
s3pike [TPOJIOIT, MexaHu3MbI MMOMCKA LIENU MPHU MPSMOM W O0OpaTHOM IENMOYKax PacCyk IACHUN B
HPOAYKIMOHHBIX 3KCIIEPTHBIX CHUCTEMaX, METO/Ibl aHAJIM3a TEKCTa MpHU OOLIEHUH ¢ KOMIIbIOTEPOM
Ha €CTECTBEHHOM SI3BIKE.

INEPEYEHDB BOITPOCOB 110 ITPOPUJIIO TIOAT'OTOBKH

09.06.01.05 Uudhopmauuonmuvie cucmemvl U nPOUECCobl

1. JlaHHbIe, CBeJCHHUS, COOOIICHUS, UHPOPMALUS, 3HAHUS, JIOTHKA: OCHOBHBIC MOHATUS U
OIIpE/ICTICHUSI.

2. Wudopmanmonusle pecypcbl, HH(popMaTHKa, HHGOPMAIIMOHHBIE HAYKH; TEOPHs
uH(pOpMaLIUH.

3. Meroapl oneHku WHPOpPMAIMU Kak pecypca oOmiecTBa M 00bEKTa HHTEIUIEKTYalbHOM
COOCTBEHHOCTH.

4. HudopMallmoHHbIE 3JEMEHTHl U UX BHJbI, WHOOPMALMOHHBIA mporecc. OnTuMu3anus
WH()OPMAIMOHHBIX MTPOIIECCOB U PECYPCOB.

5. HudopmanmonHas cucreMa: o0IIasi XapakTepUCTHKA, BHJIbI, CTPYKTYpa, KiIacCu(UKAIIHSL.
ABtomatuzupoBaHHas nHpopmarmonHas cuctema (AMC), ee cTpykTypa, BUIBI.

6. Meronsl cbopa u o6pabotku uHpopmaruu. Beon nanueix B AVC u mocneayromas ux
obpaboTtka. uaexcupoBanue U KOAUPOBAHHUE JTAHHBIX.

7. Mertoapl M TEXHHUYECKHE CpEICTBA XpaHEHWs, Tepefaud, TMpeACTaBICHUS U
pactpoctpanenus napopmaruu. Uatepdericel ”HGOPMAITMOHHBIX CUCTEM.

8. IlporpammHOe obecrieueHHE aBTOMATH3MPOBAHHBIX CHUCTEM: IOHSATHE 00 alropuTMax,
mporpamMmax, MpPOTPaMMUPOBAHUU. SI3BIKM MPOTPaMMHPOBAHUS: TOHATHE, Kiaccu(HUKaIms,
0COOEHHOCTH, TPUMEPBI.

9. MHWudopmanmoHHass TEXHOJOTHS W €€ Oe30MacHOCTh, OCHOBHBIE WH(OPMAIIMOHHEIE
IPOLECCHI.

10. CpencrBa wunHpopmanmonnoro obecreuenuss AWC, wux crpykrypa. IlpoGmemHo-
¢yHKLIMOHATBHO-OpHeHTHpoBaHHbIe AVIC.

11. Metoasl moucka wuHpopmanuu. WHopManMOHHBIH TOUCK M aBTOMAaTU3UPOBAHHBIX
cucrtemax. [lapameTps! 1 mokasarenu Moucka.

12. CtouMocCTh M IIeHHOCTh HHpOpMaHH. Teopus mOJIe3HOCTH.

13. KonuyecTBeHHBIE METOMAbI aHAIM3a JOKYMEHTAJbHO-UH(POPMALMOHHBIX MAacCHUBOB H
IIOTOKOB.



14. MonenupoBaHue HWHQPOPMAIMOHHBIX TPOIECCOB M CHUCTEM. THIBI W BUIBI MOJECICH,
npuemMbl MoJenupoBanus. IMuTanmonssle, yHKIMOHATIbHbBIE U MHPOPMALIMOHHBIE MOJIEIIH.

15. IIporpammHBbIE KOMIUICKCHI JJII aBTOMAaTH3UPOBAHHOW Pa3pabOTKH (DYHKIIMOHAIBHBIX U
UH(OPMALIMOHHBIX MOJIETIEH.

16. Craructuueckue HHPOPMAIIMOHHBIE CUCTEMBI.

17. VudopmanrioHHble CHCTEMBI B 3KOHOMHUYECKOW cdepe (Oyxranrepckue, OaHKOBCKHE,
PBIHKA IIEHHBIX Oymar).

18. NudopmannoHHble CHCTEMBI B COLMAIBHOW cdepe - Hayke, KyibType, oOpa3oBaHUW,
3paBOOXPAaHEHUH, IOPUCTIPYACHIINH U JIP.

19. IIpousBoxacTBeHHBIE HH()OPMAIIMOHHBIE CUCTEMBI.

20. WupopmaloHHbIE CUCTEMBI YIIPABJICHUS IPOCKTAMU U PUCKAMH.

21. CALS-cucteMsl: MOHATHE, ONIPEICICHIE, TPUMECHEHHE.

22. VnrennextyanbHble nHGopMamonnsie cucteMsl (MW C): monsTHE, CTPYKTYpa, CBOWCTBA.
23. Knaccuduramus UNC. DkcnepTHBIe, camooOydatomuecs, anantusabsie VC.

24. AUC noauep:xku NPUHATHUS perieHui. [IpuHIUITBI 1 IpUeMBbl IPOSKTUPOBAHUSI.

25. NndpopmanmoHHbIe CIykKObI, 2JIEKTPOHHBIE OMOITUOTEKH, APXUBBI, MY3€H.

26. ABTomarusupoBaHHble pabouune wMecta (APM): HasHaueHuwe, BHIBI, CTPYKTYpa,
obecrnieveHue.

27. CereBble HHPOPMALMOHHBIE PECYPCHI, IIPOLIECCHI, TEXHOJIOTUH, CUCTEMBI, MOJICIIH.

28. DnemeHThl  (PAKTAJIBHOIO  aHalIM3a;  UCIHOJb30BAHME Ui  MOJEIUPOBAHMS
MH(OPMALIMOHHBIX CUCTEM

29. Cpe,I[CTBa U TEXHOJIOTHSA 3alIUThl BEIYMCIUTEIBHBIX CETEH.

30. JluarBuctuyeckoe obecrieueHre MH()OPMAIIMOHHBIX TPOLECCOB U cUCTeM. JIekcuyeckast
€/IMHUIIa, CIIOBaph, T€3aypyc, JIEKCHYeCKHe KOMIUIEKChl. IH(POpMamOHHO-TOMCKOBBIE S3bIKH.

31. CeMaHTHYECKHI, CHHTAaKCUYECKHH W TparMaTHYECKUH (MapaJurMaTHUECKUil) aHAN3bI
TEKCTOBOI MH(pOpMAIIH.

32. Opranm3annoHHOE obecneueHne nH(HOPMAIIMOHHBIX MTPOIIECCOB U CHCTEM.

33. HpaBOBOC obecrnieueHue I/IH(l)OpMaI_II/IOHHLIX MponecCcoB U CUCTEM, pCCYPCOB U TPOAYKTOB.

CIIUCOK JIMTEPATYPBI VI ITIOATI'OTOBKHU K BCTYIIUTEJBHBIM UCITBITAHUAM

PEKOMEHAYEMAS JIMTEPATYPA 110 HAITPABJIEHUIO TIOAI'OTOBKHA

09.06.01 Hudopmamuxa u evtuuciumenvHas mexHuka

1. ABTOMaTu3MpOBaHHBbIE WH(GOPMAMOHHBIE TEXHOJOTHM B HSKOHOMHKE: YYeOHHK /
M.U.CemenoB, WU.T. Tpyouwnun, B.U. Jloiiko, T.II. bapanoBckas; , Ilom o6m. Pex. W.T.
TpyOununa.- ®uHaHcH U ctaTucTuka, 2003. - 416 c.

2. ApxunoBa H.M., Kyneba B.B., Kocsuenko C.A., Yaxauea @.}0. HccnenoBanue cucrem
ynpasieHus: Yue0. mocodue i By3oB. - M.: «M3narensctBo [IPMIOP», 2002. - 384 c.

3. Apuunbanbn P. YopaBrneHue BbICOKOTEXHOJIOTMUHBIMU MporpaMmaMu U mnpoekrtamu: Ilep. ¢
anri. - M.: JIMK Ilpecc, 2002. - 464 c.

4. bamapun I'.Il. Marematnueckass Teopus Tenerpaduka. Yd. mocodue. / M.: U3n. V]IH,
2004.

5. bouapos ILII., [Tleunnkun A.B. Teopust BeposiTHOCTE U MaTeMaTUYECKas CTATUCTUKA. Y.
nocobwue. // M.: Iapnapuka, 1998.



6. bouapos IL.I1., [Teunnkun A.B. Teopus maccoBoro obcnmyxkuBanus. YueOHuk.// M.: Y3n-Bo
PYJIH, 1995.

7. Benapo A.M. IlpoekTtupoBaHue TPOrpaMMHOTO OOECIeUeHUss HSKOHOMUYECKHX
UH(POPMALMOHHBIX cucTeM: Y4eOHuK. - M.: ®unancel u cratuctuka, 2002. - 352c.

8. BepeBuenko A.Il., I'opuakoB B.B., MBano W.B., I'omomoa O.B. Hubopmarmonnsie
pecypchl Ul TPUHATHS pemieHud. - YuebHoe mocobue. -M.: Axanemudeckuii [Ipoekr;
ExarepunOypr: Jlenosas kuura, 2002. - 560 c.

9. BounoB b.C. Mudopmanmonnsie TeXHOIOTHH U cucTeMbl: Monorpadus. B 2 xu. Kuawura L

Mertoponorus cuHTe3a HOBBIX pemeHuid. - Huwxauit Hosropoa: M3n-Bo HHI'Y um. Jlo6aueBckoro,
2001. - 404 c.

10. [Hetit K. Beeaenue B cucteMsl 0a3 manHbix. / KueB-Mocksa, JInanexkruka, 2007.

11. MadopmaninoHHbIe TEXHOJIOTHH yIpaBieHus: Yueb. mocodbue mist By3oB / [lox pen. mpod.
I'.A. Tutopenko. - M.: OHUTH - TAHA, 2003.- 280c.

12. KanstaoB I'.H. CASE-TexHonorun. KoHCalTHHT B aBTOMAaTH3aI[uH OU3HEC-TTPOIIECCOB.
- 3-e m31. - M.: I'opstuas muaMs - Tenexom, 2002. - 320 c.

13. MaknakoB C.B. BPwin u ERwin. CASE-cpencrsa pa3paboTku HHPOPMAITHOHHBIX CHCTEM.
- 2-e w31, ucnp. u gonoid. - M,: IMAJIOI'-MU®U, 2001. - 304 c.

14. TTomoB N.M., MakcumoB H.B., Xpammor [1.b. Benenne B cereBbie MH(GOPMAIIHOHHBIC
pecypcbl U TexHoJoruu: Yueb. mocoodue nist By30B. M.: U3n-so PITY, 2001.

15. Pozen B.B Marematnueckue MoJenu MPUHATHS pEIICHUNH B SKOHOMHUKE. YueOHOe
nocobue. - M.: Kunxusiii 1om "Yuusepcutet", Boicias mkoina, 2002.-288c¢.

16. Pomanos B.II. MurtennekryanbHble MHPOPMAIMOHHBIE CUCTEMBI B JKOHOMHKE: Y4eO,
noco6ue / [lox pexn. n.3.1., npod. H.I1. Tuxomuposa. - M.: UznarensctBo "Dk3amen", 2003.-496 c.

17. Pa6xo b.51., ®uonoB A.H. OcHoBbl coBpeMeHHo# kpunrorpadpun M, Hayka u mup, 2004 r.

18. CamyitnoB K.E., CeBactesinoB JI.A., CnecuBoB C.C. u jap. Jlekuuu 10 IHUCKPETHOM
MaremaTuke: YueoHoe mocooue. Hactel, Yacts 2// M.: U3n-so PY JIH, Bce roasl nznanus

19. Tanen6aym 2. Komnwrotepusie cetu // Cno.: «I[lutepy», 2003

20. murtanmonHoe MonenupoBaHue: ydeOHoe mocobue. PekomennoBano YMO By30B 1O
YHUBEPCUTETCKOMY MojuTexHuueckomy obpazoBanuto / FO.FO. I'pomos, 10.C. CepbOynos, M.H.
Kopudensa, B.O. [payes, B.I'. Onnonbko. — Boponex: UIIL] «Hayunas kauray, 2010.- 132 c.

21. KomnbloTepHble T€IEKOMMYHUKaMU: yyeOHoe nocodue. PekomennoBano YMO By30B 1o
YHHUBEPCUTETCKOMY TMOJUTeXHHYeckoMy obOpazoBanuio / FO.FO. I'pomos, B.E. unpux, N.B.
Hunpux, 10.®. Maprembsanos, B.O. [paues, B.I'. Onnonsko. — Tam6oB; M.; CII0; baky; Bena:
Usn-Bo «Hobemuctukay, 2010.- 198 c.

22. HanexHocTh MHGOPMALIMOHHBIX cUcTeM: yuebHoe nocodue. PekomennoBano YMO By30B
M0 YHUBEPCUTETCKOMY MoNHUTeXHHUeckomy obpazoBanuto / H0.IO. I'pomos, O.I'. UBanosa, H.T.
Mocsaruna, K.A. Habatos — Tam608B: U3n-so 'OY BIIO TI'TY, 2010.- 160 c.

23. Hudopmanmonnass Oe3omacHOCTh U 3amuTa HWHPoOpManuu: ydeOHOe Tmocoowue.
PexomengoBano YMO By30B MO yHHUBEPCUTETCKOMY MOJMTEXHUYECKOMYy oOpaszoBanuio/ 10.1O.
I'pomos, B.O. [lpaues, O.I'. UBanoBa, H.I'. IllaxoB - Crapsiit Ockon: U3a-Bo ToHKME HayKOEMKHE
texHojyiornu, 2010 r.-384c.

24. VWudopmanMoHHbIE TEXHOJIOTHH: ydeOHoe mnocobue. PekomenmoBano YMO By30B 1O
YHUBEPCUTETCKOMY MOJUTeXHU4YeckoMy oOpazoBanuto / FO.}O. I'pomos, B.E. umpux, W.B.
Hunpux, B.®. Maprembsinos, B.O. Jlpaue, B.I'. OgHonbko - Tam60B; M.; CII6; baky; Bena: 1U3n-
BO «HoOemucruka», 2010.-130c.

25. Teopernueckue OCHOBBI Tlepelaydl CHUTHaJOB: YydyeOHoe mocobue: B 2 4. u.l.
PexomennoBano YMO By30B 10 YHHUBEPCHUTETCKOMY NOJUTEXHUYECKOMY oOpazoBanmio / 1O.1O.



I'pomor, N.I'. Kapnos, I'.H. Hypyrmuno, B.O. lpaueB, B.I'. Omnonpko. — TamboB: M31-BO
MMHI] «Hob6emuctrkay, 2010.-130c.

26. TeopeTuveckne OCHOBBI TIepeaydl CUTHAIOB: ydeOHOoe rmocobwe: B 2 9. 4.2
Pexomennoano YMO By30B 0 YHHBEPCHUTETCKOMY HOJHTEXHHUYeCKoMy obOpazoBanuto / 1O.IO.
I'pomos, N.I'. Kapnos, I'.H. Hypyrmuno, B.O. paueB, B.I'. Omxnonpko. — Tam6oB: M31-BO
MMUWHII «HoGenuctukay, 2010.-140c.

27. Omnepanuonnble cucteMbl. KoHuenmuu mnocTpoeHus U obecredeHusl Oe30MacHOCTH.
YuebHoe mocobue ans  By3oB. PekomenmoBano YMO By30B 10  YHMBEPCHTETCKOMY
MOJIMTEXHUYECKOMY oOpa3zoBanuio / MaprembsinoB 1O. @., fkosies A B., SIkoBneB AH. B.- M.:
I'opstuas nuaus—TenexkoM, 2010. — 332 c.: un

28. Teopust mHDOpMAIIMKM U KOAUPOBaHUA: y4ded. mocod. mis By3oB. PekomenmoBano YMO
BY30B II0 YHHBEPCHTETCKOMY MOJUTeXHHUecKoMy obOpazoBanuto / FO.}O. I'pomos, B.O. [lpaues,
O.I'. IBanoga, 10.C. Cepoynor, AHOO BUBT, PocHOVY (B®). - Boponex: Hayunas kaura, 2009.
- 177 c.

29. HWndopmarnmonHas 0€30MaCHOCTh M KPUNTOTpaQUYECKHE  aTOPUTMBI  3aIUTHI
uHpopManuu: ydyeOHOe mocodue AJisi MPOBEISHHs MPaKTHIECKUX 3aHATHIH. PekomennoBano YMO
BY30B M0 YHMBEPCUTETCKOMY HoJUTeXHHUYeckoMmy oOpazoBanuio / FO.}O. I'pomos, B.O. [Ipaues,
O.I'. IBanoBa, H.I'. llaxoB, - Tam60B; M.; CII0; baky; Bena: U3n-Bo «Hobemuctukay, 2009.- 76¢.

30. HWndopmamuonHas Oe30macHOCT, U 3ammTa wHPOpMamumu: YydeOHOe mocobue.
PexomennoBano YMO By30B 1O YHHBEPCHTETCKOMY HOJMTEXHHYeCKOoMy oOpasoBanuto / 10.IO.
I'pomos, B.O. Nlpaues, O.I'. MBanosa, H.I'. IllaxoB - Tam6oB; M.; CII0; baky; Bena: U3a-Bo
«HobGemuctukay, 2009.- 128c¢.

31. OcHOBBI TeopuM ympaBieHHs: YueOHoe mnocobue. PexomenmoBano YMO By30B 1O
YHHUBEPCUTETCKOMY MoOJUTeXHHUUeckoMy oOpazoBanuto / FO.JO. I'pomos, B.O. [lpaues, O.I.
NBanoga, 10.C. CepOynos, K.A. Habatos. - Tam608: 131-B0 Tam0. roc. TexH. yH-Ta, 2009. 240c.

32. YucneHHsle MeTOAbI B MH(MOPMALIMOHHBIX CHUCTEMax: yuyeOHoe mocobue. PekoMmeHmoBaHO
YMO By30B IO YHUBEPCUTETCKOMY MOJUTEXHUUYEeCKOoMy obpasoBanuio / FO.FO. I'pomos, B.O.
Hpaues, O.I'. Banoga, }0.C. CepOynos, K.A. HabaroB - Tam60B; M.; CII6; baky; Bena: U3a-Bo
«Hobenuctuka», 2009.-146¢.

33. VmnpaBnenue JaHHbIMHM: y4yeOHoe mocoOue. PexomengoBano YMO By30B 10
YHUBEPCUTETCKOMY MoOJIMTeXHHUeckoMy oOpazoBanuto / FO.FO. I'pomos, O.I'. MBanoma, B.H.
Touka. - Tam60B: U31-Bo Tam6. roc. TexH. yH-ta, 2009. - 80c.

PEKOMEHAYEMAS JIUTEPATYPA 110 ITPO®UJIIO ITIOAT'OTOBKHU

09.06.01.01 Cucmemuwviii anaiuz u asmomamusupoOSaAHHble CUCITEMbl
0bpabomru uHdopmauuu

1. AaronoB A.B. Cucremnblii ananus. - M. Breicmas mkona, 2008 r. - 454c.

2. AupnpeitunkoB, A.B. CucteMHbIi aHanu3 U NpuHATHE peteHuit: yued. / A.B. AHnpeitunkos,
O.H. AmnnpeitunkoBa. - M.: Byzosckmit yueOnux:HUILl Wudpa-M, 2013. - 396 c.:// www.
znanium.com/bookread.php?book=363457

3. B. U. HoBocensues, b. B. TapacoB u np. TeopeTnueckue OCHOBBI CUCTEMHOIO aHAJIU3A. -
M.: Maiiop, 2006 . -592 c.

4. PeixoB A.C. Mojenu U METOJIbI CHCTEMHOTO aHAIN3a: IPUHATHE PEIICHUN W ONTHUMHU3AIIHSL.
— M.: MUCHUC, 2005.

5. Jlapuuer O.U., Momkosuu E.M. KauectBenHsie MeToasl npuHATHS pemneHuii. M.: Hayka,
1996.

6. Pexueiituc I'., PeitBunapan A., Parcaen K. Ontumuzanus B Texauke. T. 1,2. 1986. -348c.



7. Xummenws6Omnay Jl. [Ipuxnannoe HenuHeitHOE MporpammMupoBanue. M.:, Mup, 1975.

8. KOmun .b. BeruncnutenbHble METOIBI TEOpUH NMpUHATHS pemieHuid. — Kpacann, 2010. —
320 c.

9. BacunbeB @.I1. Meroas ontumuzanuu. M.: @akropuan IIpecc, 2002.

10. Benrtuens E. C.HccrnemoBanue omnepanuii: 3aaa4d, HPUHIMIBI, METOMOJIOTHS: Yy4eOHOe
nocobwue. - 5-e u3n., crep. — M.: KuoPyc, 2010.

11. Aymmnu B.K. Teopernueckue 0CHOBBI MH(POPMALMOHHBIX IPOLIECCOB U CUCTEM: YUEOHHK.-
M.: U3znart.-topr. Kopnopanus «/lamkos u K», 2009.- 348c.

12. TluporoB B.IO. HWudopmanmoHHble cucTeMbl u 0a3bl JaHHBIX: OpraHu3anus U
npoekTupoBanue: yueoHoe nmocooue. M.: BXB-Ilerepoypr, 2009. — 528 c.

13. Cmonun /. BBeacHrne B MCKYCCTBEHHBIM MHTEIUICKT: KOHCIEKT JieKuuid. M.: ®umaTiur,
2007. -264 c.

14. N36auxos 10.C., IlerpoB B.H. Mudopmarmonnsie cuctemsl. YueOHHUK U1t By30B. - CII0.:
[Tutep, 2005. - 656 c.

15. Bounos b.C. Mudopmanmonnsie TexHonoruu u cucremsl: Monorpadus. B 2 xu. Kuura 1.
Mertoonorus cuHTe3a HOBBIX pemieHuid. - Huxauit Hosropoa: M3n-Bo HHI'Y um. Jlo6aueBckoro,
2001. - 404 c.

16. [etit K. Beeaenue B cucreMsl 0a3 mannbix. / KueB-Mocksa, unanexkruka, 2007.

17. Heopeuxuit C.U., Jsopeuxuit J.C., Kopmumibuma I'.C., IlaxomoB A.A. OCHOBBI
POCKTHPOBAHUS XUMHUYECKUX MPOU3BOACTB. YueOHuk// U3n-Bo ®I'BOY BIIO «TT'TY», 2014. -
468c.

18. OmenkoB A. IO. CucreMbl aBTOMAaTMYECKOIO YyIpaBiieHUs. Teopus, HIpPUMEHEHUE,
moaenupoBanue B MATLAB// U3narensctBo «JIanb», 2013. -208c.

19. KonoBanoB b.U., JlebeneB HO.M. Teopust aBromarmdeckoro ympabieHus. —CaHKT-
[TerepOypr: uzn-so «Jlausy, 2010. -224c.

20. I'afinyk A.P. Teopust aBTomaTiueckoro ynpasiaeHus. M.: Beicur. mikona, 2010. -415c.

21. Maremarudeckast Teopus ontumanbHbiXx mpoueccos// JI.C.Ilontpsrun, B.I'.BontsHckuii,
P.B.I'amkpenunze, E.®.Mumenko// M.: Hayka, 1983. - 393 c.

22. 17. Teopuss aBTOMaTHYECKOTO yNpaBieHus: Yued. A By30B IO cHel. «ABTOMAaTHKa U
teneMmexaHuka». B 2-x 4. Y. 1. Teopust nuHelHBIX cucteM aBTOMatudeckoro ynpasienus / H. A.
babakos, A. A. BopoHos, A. A. Boponosa u ap.; Ilox pen. A, A. BoponoBa.—2-¢ u3z., nepepad. u
nmomn. - M.: Bercmr. mik., 1986. - 367 c.

23. Teopust aBTOMAaTHYECKOro ynpapieHus: Yueo. 1uist By30B. B 2 u. Y. 2. Teopust HeIMHENHHBIX
U CHEUMAIbHBIX CUCTEM aBToMaThuyeckoro ympasieHus / A.A. Bopounos, JI.I1. Kum, B.M. Jloxus,
W.M. Makapos, [1.H. [TonoBuu, B.3. Paxmankynos; [Tox pea. A.A. BopoHoBa. — 2-eusn., nepepad.
n gom. — M.: Bricm. mk., 1986. — 504 c.

24. TeopeTHYeCKHE OCHOBBI CBSI3U u ynpasieHus/ A.A.@enpnbaym, A.Jlynbikus,
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1. I'pomoB FO. OcHoBsl Teopuu yrnpasnenus: yue6. moc. / FO. FO. I'pomos, B. 1. JIpaues, O. I'.
Hsanoga. - Tam6oB: TI'TY, 2008.- 240c.

2. Hlummapes B. FO. OcHOBBI aBTOMaTH4eCKOT0 yrpaBieHus: yued. — M: Akagemus, 2008. -
352c.
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18. MmuranmonHoe MojenupoBaHue: ydeOHoe mocobue. PekomenmoBano YMO By30B 1O
YHHUBEPCUTETCKOMY HOJUTeXHHYecKkoMy obpazoBanuio / FO.}O. I'pomos, FO.C. CepOynos, M1.H.
Kopudensa, B.O. Jlpayes, B.I'. Onnonsko. — Boponex: UL «Hayunas kaura», 2010.- 132 c.
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YHUBEPCUTETCKOMY TMOJIUTeXHHYeckoMy oOpa3oBanuto / FO.FO. I'pomos, B.E. Iuapux, N.B.
Hunpux, F0.®. Maprembsinos, B.O. [lpaues, B.I'. Ognonsko. — Tam60B; M.; CII6; baky; Bena:
Usn-Bo «HobOemuctukay, 2010.- 198 c.

20. JIaGopaTopHbIii TPaKTUKYyM 10 Kypcy «OCHOBBI TE€OpUHU YIPABICHHS»: Y4eOHOE TTOCOOHeE.
PexomennoBano YMO By30B 10 YHHUBEPCHUTETCKOMY MOJIUTEXHUYECKOMY oOpazoBanuio / FO.1O.
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Mocsaruna, K.A. Habatos — Tam608B: M3a-80 'OY BIIO TI'TY, 2010.- 160 c.
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I'pomos, B.O. Ipaues, O.I'. IBanoBa, H.I'. [llaxoB - Crapsiit Ockoin: U3n-Bo ToHkHME HayKOEMKHE
texHoJiornu, 2010 r.-384c.

23. NudopmannoHHble TEXHOJOTHH: ydeOHoe mocobue. PexomenmoBano YMO By30B 1O
YHUBEPCUTETCKOMY MOJUTeXHU4YeckoMy oOpazoBanuto / FO.FO. I'pomos, B.E. umpux, U.B.
Hunpux, B.®. Maprembsiros, B.O. Jlpaues, B.I'. Onnonsko - Tam60B; M.; CI16; baky; Bena: 13-
Bo «HoOemnuctuka», 2010.-130c¢.

24. Teoperudeckne OCHOBBI IIepeladyd CUTHAJOB: y4deOHoe mocobme: B 2 9. u.l.
PexomengoBano YMO By30B IO YHMBEPCUTETCKOMY MOJMTEXHHYEeCKOoMy oOpaszoBanuto / HO.IO.
I'pomos, N.I'. Kapnos, I'"H. Hypyrmunos, B.O. [Ipaues, B.I'. Ognonpko. — Tam6oB: U3n-BO
MMUHII «Hob6enuctukay, 2010.-130c¢.

25. Teopernueckne OCHOBBI TIe€peJadyd CHUTHAJOB: ydeOHoe mocobme: B 2 4. 4.2.
PexomennoBano YMO By30B IO YHMBEPCUTETCKOMY MOJMTEXHHYecKoMy oOpaszoBanuto / HO.IO.
I'pomos, W.I'. Kapnos, I''H. Hypyrnunos, B.O. [lpaueB, B.I'. Onnonbko. — Tam6oB: M31-BO
MMUHII «HobGenuctukay, 2010.-140c¢.

26. OmnepamnuonHble cucTeMbl. KoHmenmmu mocTpoeHust u oOecredeHust Oe30MacHOCTH.
YuyebHoe mocoOue ans  By3oB. PekomennoBano VYMO By30B 1O  YHMBEPCHUTETCKOMY
noJuTeXHuyeckomy oOpazoBanuto / MaprembsiHos 0. @., fkoBne An. B., SIkoBneB AH. B.- M.:
I'opstuas muans—Tenekom, 2010. — 332 c.: un

27. Teopus mHboOpMaNMK M KOJUPOBaHMA: y4eO. mocol. st By30B. PekomennoBano YMO
BY30B 10 YHHBEPCHUTETCKOMY MOJUTeXHHUYecKoMy obOpazoBanuto / FO.}O. I'pomos, B.O. [lpaues,
O.I'. IBanoga, 10.C. Cepoynos, AHOO BUBT, PocHOVY (B®). - Boponex: Hayunas kaura, 2009.
- 177 c.

28. Nndopmanmonnass 0e30mMacHOCTb ¥ KPUNTOTpauyecKre  alTOPUTMBI  3aIllUTHI
uHpopManuu: ydyeOHoe rmocodue A MpoBeIeHHs MPaKTHUECKUX 3aHATui. PekomennoBano YMO
BY30B 10 YHMBEPCUTETCKOMY HoOJuTeXHH4YeckoMmy oOpazoBanuio / F0.}O. I'pomos, B.O. [Ipaues,
O.I'. UBanoBa, H.I'. lllaxoB, - Tam60B; M.; CII0; baky; Bena: U3n-Bo «Hobenuctukay, 2009.- 76¢.

29. NudopmanmonHas 0e30macHOCT, W 3ammra wHpOpMamww: ydeOHOe TocoOwme.
PexomennoBano YMO By30B MO YHHBEPCUTETCKOMY MOJHUTEXHHUYECKOMY oOpaszoBanuio / FO.IO.
I'pomos, B.O. Nlpaue, O.I'. MBanoBa, H.I'. IllaxoB - Tam6oB; M.; CII6; baky; Bena: U3a-Bo
«HoOenuctukay, 2009.- 128c.

30. OcHoOBBI Teopum ympaBieHHs: YueOHoe mocobme. PekomenmoBano YMO By30B 1o
YHHUBEPCUTETCKOMY MOJMUTeXHHUecKoMy oOpazoBanuto / FO.FO. I'pomos, B.O. [lpaues, O.I.
NBanosa, 10.C. CepOynos, K.A. HabGatos. - Tam060B: N31-B0o TaM0. roc. TexH. yH-Ta, 2009. 240c.

31. Yucnennsle MeTObI B MHPOPMALMOHHBIX CHUCTeMax: yueOHoe mocobue. PexomeHa0BaHO
YMO By30B 10 YHHBEPCHUTETCKOMY TMOJUTEeXHUYeCKOMY obOpa3oBanuto / H0.}O. I'pomos, B.O.



Hpaues, O.I'. Banoga, }0.C. CepOynos, K.A. Ha6atos - Tam60B; M.; CI10; baky; Bena: U3a-Bo
«HobGemuctukay, 2009.-146¢.

32. YmpaBneHue pAaHHBIMH: Yy4yeOHOe Tmocobme. Pexomengoano VYMO By30B 1O
YHHUBEPCUTETCKOMY MOJMTeXHUYeCcKoMy obOpazoBanuio / FO.FO. I'pomos, O.I'. MBanosa, B.H.
Touka. - Tam60B: M3n-Bo Tam0. roc. TexH. yH-Ta, 2009. - 80c.

Ilepnonnueckne n3ganus

. Xypnan «be3zonacHocTs UHPOPMALMOHHBIX TEXHOJIOTUI»

. Xypuan «Bectauk BI'Y. Cepust cucteMHblIi aHamU3 ¥ MHOOPMAIIHOHHBIE TEXHOIOTUN
. Kypnan «BectHuk Boponexxckoro nHctutyra ®CHUH Poccumn»

. Xypuan «mxenepHas Gpusnka»

. Xypnan «adpopmaruka u ee npuUMEHEHU»

. KXypuan «IHpopMannoHHO-U3MEPUTETIHHBIE U YITPABIISIOUINE CUCTEMBD)

. Xypuan «IHpopMaLnOHHO-YIPaBIISIIOIUE CUCTEMbI)

. Kypnan «HpopManimoHHbIe TEXHOJIOTUN B TPOSKTUPOBAHUU U TIPOU3BOICTBE)
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. Xypnan «IHpopmaninoHHbIE TEXHOJOTUH U BEIYUCIUTEIbHBIE CUCTEMBI)

10. XKypnan «MHPOpMAIMOHHBIE TEXHOJIOTHI

11. XKypuan «udopmanus u 6€30MacHOCTH

HNuTepHeT-pecypcsl

1. Bubnuoreka Hay4Ho#t uTepatypsl — WWW.lib.org.ru

2. bubnuoteka Hay4HbIX KHET — WWW.bokod.narod.ru

3. Bectnuk BI'Y. Cepus cuctemHblil aHan3 U MHGOPMALIMOHHbIE TEXHOJIOTUU —
www.vestnik.vsu.ru/content/analiz

4. Bectauk Boponexckoro nacruryra ®CHUH Poccun — www.vifsinrf.ru

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

6. Caiit «KomnbroTepHsie cetu» — Www.kompset.narod.ru

7. CaiiT BIaJIMKaBKa3cKOro0 MaTeMaTHYECKOr0 )KypHaia — WWW.VM.ru

8. Caiit uncrturyra maremaruku uM. C.JI. Cob6oneBa CO PAH — www.math.nsc.ru
9. Caiit uHCTHTYTa IPOOIEM HHPOPMATUKH — WWW.ipian.kazan.ru

10. Caiit xadeapsr CUBb — www.kafedrasib.ru

11. Caiit ocHOB ¢u3uKH U 31eKkTpoTexHukn — WWw.fishelp.ru

12. Caiit ¢akynpTeTa IpUKIAIHON MaTeMaTuku — Www.fpm.miem.edu.ru

13. Caiit, OCBSIIICHHBIN MapajIeIbHBIM BEIYMCICHUSAM «X-com» — WWw.meta.parallel.ru

14. Dnextponnas 6ubimmorexka UMY — www.elib.ispu.ru/library
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anreopa. YueoHoe nmocodue./ [Tox obmeli penakiueit JI.C. PatadoeBoii. - CI16: CIIoI'Y UTMO,
2008 rox, 156 c.

2. Maremaruka. U 1. JIuneitnas anrebpa u aHaluTHUECKast TeoMeTpus. YueoHoe nmocodue/ [lon
pen. I'.I'. XamoBa. —CI16: U3x-Bo PT'TIY um. A.U. I'epuiena, 2004. -149c.

3. [IpoceetoB I'. 1. MaTtemaTrueckuii aHamu3: 3a1a4d U pEICHUs : yueOHoe mocodue. — M. :
BMHOM. JIa6oparopus 3nanwmii, 2008. — 208 c.

4. YmuoB A.E. AnanuTtuueckas reOMeTpusi U JIMHEHHas anreOpa: YdeOHoe mocobue. - M.:
MO®TH, 2004. - 366 c.

5. MarasunnukoB JIL.M., MarazunaukoBa A.JI. JluneitHas anreOpa W aHAJIUTHYECKAs
reometpus: YueOHoe mocoOue. - Tomck: TOMCKHII TOCyIapCTBEHHBIH YHHMBEPCHTET CHCTEM
yIpaBiIeHUS U paauoIeKTpoHuky, 2010. - 176 c.

6. AnxunoB, A.B. Bricmas maremaTtuka: ydyeOHoe mocobue. B 2-x wactax. U. 1 / A.B.
Ankuios, [1.A. Bensmucos, FO.A. PemernukoB; mox obmel penakmueii [1.A. Bensmucosa. - 2-¢
n3n.- YapsgHoBek: Yal'TVY, 2011. - 250 c.

7. AnxunoB A.B., Benbmucos II.A., PemernukoB HO.A. Bricmias matematuka (4acth 2):
yueOHoe rocobue / moxa odbuieit pegakiueit [1.A. Benbmucosa. - Yaesnosck: Yal TV, 2009. - 272 c.

8. Cob6oneB A.b., Pwibanko A.®. Marematuka: Kypc nexkuuii Ui TEXHHUYECKHUX
yauBepcuteToB. Yactu 1 u 2. - ExatepunOypr: 'OY BIIO YI'TY-VIIH, 2005. - 359 c.

9. Jlapun A.A. Marematnueckuii ananus. [uddepenunansnoe ucuucienne GyHKIHA OXHON
nepeMeHHoil: YuebHoe nocodue. - Boponex: U3n-so BI'Y, 2005. - 75 c.

10. IToackpedko O.H. Auddepenunansuoe ucuncieHne GpyHKIUN HECKONBKUX MEPEMEHHBIX:
yueOHOoe mocoome / D.H. Ilomckpeoko, H.®. IlecroBa. - Tomck: W3n-Bo Tomckoro
MOJIMTEXHUYECKOro yHUBepcuTeTa, 2008. - 132 c.

11. CenuBanos, 10.B. [lupdepenunanbHoe ncurcieHne QyHKIUNA HECKOIbKUX MEPEMEHHBIX:
yuebHoe nocobue / FO.B. CenuBanos, B.B. Jlementsesa. - M. : MATH, 2011. - 88 c.

12. MarazunaukoB JI.M., MarasunnukoB A.Jl. Juddepennuansaoe ncumcnenue: YdeOHOe
nocobue. - Tomck: TomMckuii TOCYTapCTBEHHBIN YHHBEPCUTET CHCTEM YIPaBICHUA U
pamuosnektponuku, 2007. - 191 c.

13. CoGones A.b., Pribanko A.®. Maremartuka: Kypc nekumii ans TEeXHHYECKUX
yauBepcuteToB. Yactu 1 u 2. - ExatepunOypr: 'OY BIIO YVI'TY-VIIH, 2005. - 359 c.

14. Bwick H.JI. Maremarnueckuit ananus. Yacte 2. VHTerpampHOEe HcUHCIeHUE (YHKIUI
onHOI mepeMeHHOM. OOBbIKHOBEHHbIE AM(epeHLnaIbHble ypaBHEHU: yueOHoe mocobue. - M.:
MATU-PI'TY um. K.D. [Inonkosckoro, 2011. - 152 c.

15. KoBansuyk B.E., Yanos II.A. Jleknuu mo maTemaTudeckoMy aHanu3y: WHTerpampHOE
ucuucienue. OnpeneneHHblidi uHTerpai. - Pocros-na-Zlony, FOxuslit dpenepansubiii yH-T, 2007. -
103 c.

16. KoBanmpuyk B.E., HanoB IL.A. Jlekiun no matematuueckomy aHanuzy: HHTerpaabHOe
ucumncienne. Heonpenenenusnii uaTerpait. - Pocros-na-Jlony, KOxueiit penepansusbiii yu-1, 2007. -
47 c.

17. EnsnoB A.A., EnsnoBa T.A. Bricmas marematuka II. MHTerpanpHOEe wHCUYUCICHUE.
Juddepenumansuple ypaBHeHus: YuyeOHoe mnocobue. - Tomck: Tomck. roc. yH-T cHCTEM
YIIPABJIECHUS U pagnoIeKTpoHukH, 2003. - 233 c.

18. becos O.B. Jlekiuu no Mmatemaruueckomy aHanuzy. Yacts 1. - M.: MOTU, 2004. - 327 c.

19. Maremaruka. Yacte II. Maremarndeckuii anaimm3 u auddepeHnnaabHbple YpaBHECHUS:
VYuebnoe nocobue. [lox pex. I'.I".Xamoga. - CI16. U3a-Bo PI'TIY um. A.W. I'epuena, 2009. - 353 c.

20. ®omun B.M. [duddepenmmanpHbie ypaBHeHUs: YueOHoe mocobue. - TamOo0B:
Hznarenscteo TI'TY, 2010. - 156 c.



21. CaBuenko I0.b., TxkaueBa C.A. Bricmas wMaremaruka. KoMIUIekCHBIE dYHCIHA.
Juddepennmanbapie ypaBHeHH: YueOHO-MeTonuueckoe mnocoodue. - Boponex: M3n-so BIY,
2003. - 31 c.

22. I'nymko A.B., I'mymxo B.I1. Auddepenunanbupie ypaBHEHHs ¢ YaCTHBIMU ITPOU3BOIHBIMU
BTOPOTO TOPSAJKA SJUIMITHYECKOro TUMa: Y4eOHO-MeToandeckoe mocobue. - Boponex: M3n-Bo
BI'Y, 2005. - 76 c.

23. Jenucoa D.B., Kyuep A.B. OCHOBBI BBIYMCIUTEIBLHONM MaTeMaTUKH: Y4eOHO-
MeToguueckoe mocoodue. - CI16.: CIIoI'Y UTMO, 2010. - 164 c.
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