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Brenenue

B ocHOBY HacTosiuieil NporpaMMbl MOJOKEHbI CIIEAYIOLIHE AMCUMILIMHBL MareMaTHYeCKHi
anamu3, AureGpa u reomerpus, [lnddepenupnanbibic ypapuenus,  DyHKUMOHAIbHbIA aHaIM3,
VpaBuenus ~ Maremaruueckoit (usnkn, Teopust BepostHOCTEH M MaTeMmarHyeckas CTaTHCTHKa,
Ypcnennbie MeTobl, Merojst ontumusannn, Miopmaruka, Jluckpernas maremaruka, KomounatopHsie
anroput™bl, Teopust rpados, Teopus urp u uccieloBatue onepauui, Boiuucintenshpie MaumHsl,
CHCTEMBI M CETH, W3BIKH WM CHCTEMBI mporpammuposanusi, TexHonoruss pazpaboTku mporpaMMHOro
obecnevyenus, Onepaunonubie cucreMbl, MeToabl XpaHeHus U foctyna K ganxeiM, Opranusauus 6a3
JAHHBIX M 3HaHMM: 3ammra JAHHBLIX W NPOrPaMMHBIX CHCTEM — BCe B oObeMe 0Opa3oBaTenbHBIX
nporpamMM Bbictrero oOpasosanus. [lpu »roM 1porpaMma opuenTHpoBaHa Ha TpeOOBaHWA MacriopTa

cnenuanbHocTH  1.2.2 «MaremaTHueckoe MOJIEIMpOBaHUE, YUCIEHHBIE METOJbI M KOMIUIEKCHI
IPOTrPaMM ».
CTpykTypa 3K3aMeHa

Berynurenbublit dk3amen no  cneunanbioctd 1.2.2 «MareMaTHYeCKOe MO/IEIIMPOBAHKE,

YHCICHHBIE METO/bl U KOMIUIEKCHI MPOrpaMM» MPOBOJAUTCS B YCTHOHW (opMe M IpeanosaraeT OTBeT
TIOCTYMAIOMIETr0 B aCIMPAHTYPY Ha TPH BONPOCa SK3aMEHAIIHOHHOTO OHIeTa.

BaxHoW 4acTbio 0TGOpa NpPETEHIECHTOB B aCHHPAaHTYpy SABISETCA MOArOTOBKa pedepata Mo
cnemuanbHocTH  1.2.2 «MaremaTH4ecKOe MOJIEJIUPOBAHUE, YHMCIIEHHbIE METObl U KOMILIEKCHI
nmporpaMmm - BBITTOJIHEHHBIH 3apaHec. ﬂpOBepKa pe(l)epaTa MPOBOAUTCA HayYHBIM pYKOBOIIHTCHC.M.
KOTODbIA OCYWIECTBIIICT MEPBUYHYIO OKCIEPTU3Yy., [MIIET KPaTKyl peueH3no. [Ipy  Hanmuaum
THOJIOXKUTENbHOM OLIEHKHU 1O pedepaTy cOUCKATeb AOMYCKAETCs K ¢laue BCTYIMTEIbHOIO 9K3aMeHa

Ilo xadeape MaTeMaTHKH U MAT. MO THPOBAHHS.

1. OyHKUMOHATBHBIE TOCIEIOBATENBHOCTH W PSAAbI, PaBHOMEPHas M TOYEYHAs CXOJMMOCT.
HNurerpupyemocts ¥ quddepeHuppyeMocts GyHKIHOHAIBHBIX PSI0B.

2. Onpenenennbli unterpan, ¢opmyna HbroroHa-JleiiGHuIa, TeopeMbl O CPEIHHX 3HAYCHHSX.
IIpuMeHeHHe ONpENeNeHHOTO WHTErpaia Juls BBIYMCICHHS [UIMHBI KPWBOH, TUTOmamy (HTYp.
BBIYHCIIEHHS 00beMa Tena.

3. HenpepbiBHocTh B TOuKe M 0oOnacTv /i1 (YHKUME MHOTHX NepeMeHHBIX. PaBHOMepHas
HENPepBIBHOCTD, Teopema Kantopa. OcHoBHbIe Teopemsl HenpepsiBHBIX (yHkuuii (Bonsuano-
Koy, Beiiepirpacca).

4. HYactaple npoussoauble u auddepenuman Gynkuui MHOrux nepemenbx.dopmyia Teiinopa.
IToHsATHS 06 060OIIEHHBIX TPOU3BOMHBIX.

5. HopmanbHbie — OJHOpOAHbIE  JIMHEHHbIC  AM(PepeHIHATbHbIC cucteMbl.CyliecTBOBaHHE
(ynnamenTanpHoOl cucTeMbl pelenuii. Pelienne HeOHOPOAHOM CHCTEMBL.

6. 3anaya Komm. Teopema 0 cymmecTBOBAHHM M €IMHCTBEHHOCTH PeIeHMs /s 3aaun Ko,

7. Jluneitnpie onepatophl. Hopma omepatopa. [lonmbie HOpPMHpOBaHHbIE U [ 'WILOEpPTOBBI
IpOCTPaHCTBA. DKBUBAJICHTHOCTb Pa3HbIX HOPM. PasMepHOCTL mpocTpancTs.

8. PasHoCTHBIC CXeMbI, yCTOHUMBOCTL PA3HOCTHBIX CXEM 1 Pa3sHOCTHBIE METOJIbI PCLIICHHUS Y PABHEHUS

Jlannaca.
Pewenne nenmneitnnix ypasueuuii. Teopema o cxumatoimx orodpaxensx. Meron HeioTona.

- Iocranoska 3anaun Komm juis BOJIHOBHIX ypaBHeHHH, TeopemMa O €JMHCTBEHHOCTH pPELIEHUH.

Teopembr 0 cymecrpopanmy, dopmynnl Kupxroda u Tlyaccona. MynjiamMeHTaIbHOE PELICHUE.

Hpubnmiennoe pemenue BosoBoro ypaBHEeHUS.

Ilepsas xpaesas 3a1aua juis BosmosnIx ypasnenwii. Teopema ejncrsentoctu. Meron ®ypoe s

YPaBHEHUs kosieOanus crpyibl. [puGimikeninic MeTo bl peuietmsi.

3anaya Koy u nepsas Kpacsas 3aja4a Jyist ypaBHenus remonposo/ipoctu. ®opmyna [lyaccona.

I'apmonmyeckue (ynxumn. Cpoiicrsa FaApMOHUYECKUX (YHKIMH, (YHIAMEHTANBHBIE pEIIeHHs
A1 oneparopa Jlannaca,

11.

12.
13.



Tlo kadeape cucTeMHOro NPoOrpaMMuUpPoOBaNs,

1. PerynspHble A3bIKH, IPABOJAMHEIHbIC IPAMMATHKH, KOHEYHbIE ABTOMATHL.

2. KC-rpammaruxu. Jlepenbs uosta. Hopmanbibie gopmbi Xomckoro u 'peitbax. MIT-aBromarsr.

3. Onpenenenue  CHHTAKCHUCCKU-OpHEHTHpOBaHHOro  pasbopa.  Hucxonsuwmitn  Bocxoaswii
pasbopbl.

4. Hacnenosaunue B OOL w supryaisusie sbi3osbl. Hojsumopdusm spemenn ucrionnenns. [puamun
noncranosku Jluckos (Liskovsubstitutionprinciple). Peannsauus HacnesoBauns U BUPTYanbHbIX
BbI30BOB B cTaTHyecku TunusupoBauHbix OO-s3bikax nporpammuposauus (C++, Java, C#).

5. Warepdeitcst u abcrpakTHbie Kiacchl M crnocobbl uX Bblpaxenus B crarndeckux OO-s3bikax
(C++, Java, C#).

6. Bunapnoe nepeBo. PekypcuBhblie M HEpeKypeHBHbIE ajrOpHTMbl 00X0/1a OMHAPHBLIX JEPEBBEB.
bunapuoe jepeso moucka. COanancuposannocts. CamobanaHcupyromuecs aepebs (AVL,
KPaCHO-YEPHEIE).

7. IlnMaHMpOBaHME M UCHIETYCPU3ALUS NPOLECCOB U 3ajiau B ONMEPAUMOHHbIX cucTeMax. Crpaternu
TIAHAPOBAHMS. JIMCUMIIHHBI JTUCTICTYCPH3ALINH .

8. Bupryanbnoe anpecnoe npoctpanctBo. CerMeHTHbIH, CTPaHMUHBIA H CErMEHTHO-CTPAHHYHBIH
Cr0co0bl OpraHu3alMy BUPTyabHOl namstd. bygep OpicTporo npeobpasosanus agpeca (TLB).

9. CuBXpoHM3alMs B3aMMOAEHCTBYIOIMX BBIYHCIHTENBHBIX MpPOIEccoB. CHHXPOHH3ALMOHHBIE
TIPAMHTHBBI: MBIOTEKCBI, ceMadopsl, coObITHA. [Ipo6iieMa TYMHKOB M METO/IbI GOPBOBI C HUMH.

10. PopmanbHble  OCHOBBI NPOCKTUPOBAHUS  PENLMOHHBIX 6a3 JaHHbIX: (YHKIHOHATIbHBIC
3aBHCHUMOCTH, JEKOMITO3HUIIHSA CXEM OTHOIIICHHH, HOPMAJIbHBIC (t)OpMBI CX€M OTHOIIIEHHH.

4
11. CTpyKTypbl HHIEKCOB: IUIOTHBIC H pa3peikeHHble HHACKCH, B -1epeBbs M xem-TabuIbL.
12. JIByXnpoXo/iHbIE anropuT™Mbl 0GPabOTKH JAHHBIX, OCHOBAHHBIE HA COPTHPOBKE H XELIMPOBAHHH.

13. Komnetotepusiecern. Mozens OSI. Ilpotokonsi, untepdeiicel. CTek mpoTokosoB. [IpoTokor
TCP/ 1P.

Ilo xajenpe mar. kuGepHETHKH.

1. 3amaum numeiinoro nporpamMmupoBanus. JlBoiicTBeHHble 3anaud. TeopeMbl IBONCTBEHHOCTH.
[loHsATHE O CHMILIIEKC-METO/IE.

2. Tloroxu B cersx. Teopema u arroputmbl ®opua - Pankepcona. Teopema o cmpoce u

NPEI0KEHUH.

Teopema Kenura o rpadax, Teopema /unBopra.

4. Marpuynsie urpsl. Pemenue urpel. CMewatubie cTpaterun. OCHOBHAs TEOpeMa 0 MaTPUYHBIX

Urpax.

Onpezenerre OyJeBbIX QYHKIHMIT. 3aMKHYTHIC 1 TI0JHBIE cHCTeMBI (yHkumit. Teopema [Tocra.

6. AndaButHoe koaupoBaHue. HepaBeHctBo Mak - Munana. OnTuMasnbHoe KOJMpOBaHKHE (KOJBbI
Xapdmena).

7. OntuMu3aLKOHHBIE 33/1a4u Ha rpadax. OnpeieneHue KpaTYaiiuero myTu B oprpade. Anroputm
HaX0XXICHHs: MHHIMaJILHOTO OCTOBHOTO JIepeBa.

8. Marponzbl. IKBHBAICHTHBIC CHCTEMBI aKcHOM. [TOBE/ICHHE KAAHOTO AJITOPUTMA JUISt METPOUJIOB.

9. Teopema 06 3KBMBAICHTHBLIX ONpPEICHCHHAX Oa3UcCa JIMHEHHOTO npoctpanctsa. PasmepHoctb
JTMHEAHOr0 MPOCTPaHCTBA, MOHOTOHHOCTH Pa3sMEPHOCTH.

10. Teopema o romomopgu3me rpynm.

W

A

11. Onncanme MakcHMAabHBIX H/IEAIOB B ACCOLMATHBHO-KOMMYTATHBHBIX KOJILLAX € C/IMHHULCH.
12. Teopema Jlarpanxka o koueunbix Ipyniax, cie/CTBusI.

13. Jluneitupie otoGpaxenus. OGpas, aj1po. Teopema o cymme pasmepnocreii suipa u odpasa.

14. CryyaitHbIe BeJIMYMHBI K UX YHCIIOBBIE XapakTepUCTHKH. 3aKOHBI OOJILIIUX YHCel.

15. LentpanbHas npesenbHas Teopema.

16. IlpoBepka crarncruyeckux rumotes. Kputepuii smaummocts Ilupcoma. Kputepuit cornacus
Konmoroposa.

17. Lenu Mapxoa. ITepexoatibie sepostocti. Teopema o npeiesibHbIX BEPOSTHOCTS.



18. Vicumcrienne BhICKasbiBaMiE:  Onpejeliee HeKOTOPOi CHCTEMBI KTACCHYECKOro HCIHCICHHA
BhickasbiBanuit (KWB); noustue BbIBOjA, BHIBOAMMOCTH; JONOJHHTE/IbHBIC NPABHIIA BbIBOJ4,
TeopeMa JEYKIWMK, TEOPEMa O NOJHOTE M HENPOTHBOPCHHBOCTH KUB; paspeunmocts KUB;
HEIABMCHMOCTH akcHOM. TTpaBuiia BBEICHNS M Y/lJIEH s OCHOBHBIX JIOTHYECKHX CHMBOJIOB.

Cnenmaibibiii BONPOC N0 Teme mccepranunonnoii paborbl.

Jlureparypa

o kadeape MATCMATHKH H MAT. MO/IE/IHPOBAHMSI.

1. Wmemn B.A., Canosrnunit B.A. CenjioB b.X. MareMarnueckni aHaJiu3. I, Il Toma.

2. ®uxrenronsu ['M. Kype auddepenumansHoro 1 HHTErpaabHOro HCHHCICHHA. I, IL, 11T Toma.

3. Pymun Y. OcHOBBI MaTEMAaTHYECKOIO aHAIK3A.

4. Tontpsrun JI.C. O6bikHOBeHHBIE MM depenuaibHbie ypaBHEHHS.

5. Tetpopckuit U.I'.  Jlexuuu no teopru 06bIKHOBCHHBIX AH(DEpeHLIHATBHBIX ypaBHEHHH.

6. \wqupub 2.2., Ywpuybnyub 9.U., Znghwbbhujut U.2 Unjnpuljul nhdtpttghuy
hujuuwpmyubp:

7. Bmamumupos B.C. VpasHeHust MaTeMaTHUeCKOH QHUIMKH.

8. Baxsanos H.C.. Xuakos H.IT., Kobenbios I.M. Uucnennbie meTozbr. M., 2000.

9. Camapckwuii A.A.. ['ymun A.B. Unciennbie metoxel. M., Hayka, 1986.

10. Bepx6uukuit B.M. OcHoBbI uncieHHbIX MeTOL0B. M., Boiciuas mkona, 2002.
11. Axonsn FO.P. OcroBb uncnennbix Metonos. Yacts 1. u3n. PAY, Epesan, 2005.

ITo kadeape maT. knbepHeTHKH.

B.J1. Ban nep Bapaen. Aire6pa. M., "Hayka", 1976.
Bunorpazos .M. OcHoBbI Teopuu uncen. M., 1963.
I'uenenxo B.B. Teopus BepositHocTeit. M., 1970.
Illupsie A.H. BepostHocts. M., 1989.
1. Menzenbcon. Beezienne B Matematuueckyto jloruky. M., 1971.
C.B. Sl6nouckuii. Beenenvie B IMCKpeTHYI0 MaTeMaTHKy. M., 1979.
MabLes A., Aroput™sl M peKyperBHble GyHkimu. M., "Hayka'', 1986.
K A .Pri6HuKOB. BBenienne B KoMOHHATOpHBIH aHam3. M., 1977.
T'epu M., Jhxoncou /1. Berauciirenbhbie MaIMHBI M TPy AHOpeIaeMble 3aaun. M., "Mup", 1982.
. Axo A., Xonxpodt Jbx., Yibman Jhk. IloctpoeHde ¥ aHanu3 BbIMUCIUTENIbHBIX &ITOPATMOB. M.,
"Mup", 1979.
11. 3bx0B A. OcHoBEI TeopuH rpados. M., "Hayka", 1987.
12. Ope O. Teopus rpados, M., Mup, 1969.
13. X.Taxa. Beezenue B uccrneopanue onepaimii. T.T.1.2, M., 1985.
14. A.®opn. J.Gankepcon. Iotokw B cetax. M., 1966,
15. T.Xy. Llenouncrnennoe mporpaMMHpOBAHKE U TIOTOKH B ceTsX. M., 1974
16. A.Anen, JTx. Cuencep. BepositHocTHbiit MeTos1. Mocksa, «Brrom», 2007r.
17. I".Oppew, Jix. Cnencep. Bepostnoctibiit metos B komGunaropuke, Mocksa, «Mupy, 1976r.
18 T. Kopmen, Y. Jleiisepcon, P. Punect. AJropuismnl oCTpoeHie i aHaims.
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Tlo xadenpe cHcTeMHOro MPOrpaMMHPOBAHHSL.

1. Tanen6aym 9.C.CoBpeMeHHbIC ONEpauOHHbIE CHCTEMBL. 2-0€ u3a.-IIuTep, 2002.

2. TopmeeBA.B., Monuanos Crcremnoe nporpammuoe obecrieyene. - CI16.: TTutep, 2001.

3. eitren I'. Beencuue B onepaunonnsie cucrembl. B jByx tomax. - M.: Mup, 1987. 1, IT toma.

4. Unkputsuc J1., bepucraitn . Onepanunonnsie cuctemsl. - M.: Mup, 1977.

5. Bumbame A. Cucremnoe nporpammuposanue B Windows sutst ripodeccuonanos. -CII6.: ITnrep,
2001.

6. Axo A., Yibman JI. Teopust cuHTaKCHYECKOr0 aHau3a, nepeBo/a 1 KoMmuisiun. M.:Mupr
1978.

7. Axo A., Cetn P., VYabman JI. KoMnuastopsi: NpuHUMIIBL, TEXHOJOTHH, WHCTPYMEHTH. M.
Uanarensckuit oM "Buabsame", 2001.

8. NumsGypr C. MatemaTnyeckas Teopusi KOHTEKCTHO-CBOBOAHEIX SI36IKOB. -M.:Mup, 1970.

9. I'puc JLKoncTpynpoBanyie KOMIHIATOPOB s LM(POBBIX BBIYHCIUTENHBIX MawmnuH. M.: Mup,
1975.

10.I'opaees A. B.. Momnanos A.1O. Cucremuoe nporpammuoe obecnieenne.- CI16.: [Tutep, 2001.

11.Jleiouc  @., Posenkpanu J[., Crupuz P., TeopeTHueckue OCHOBbI MPOEKTHPOBAHHS
KOMIKJIATOPOB.- M.:Mup, 1979.

12. Peityopn-Cmut B.JIx. Teopus dhopmansHbIX f3bIk0B. BBOmHEIA Kypc. — M.: Pamio m cBasb,
1988.

13. leiiren X.M, [leitren I1.]]x. Kak nporpammuposarh Ha C++. - M. "UsnarensctBo BUHOM",
2001.

14. Ctpayctpyn, BrepH. S3bik nporpammuposanus C++, criew. u3a. - M.: "Usgatenscteo BUHOM",
2001.

15.TlaBnoeckas T. C/C++. TlporpamMmupoBanne Ha f3bIK€ BBHICOKOTO ypoBHs. ydeOmuk.- CII6.:
ITurep, 2001.

16. Ban Taccen [l. Ctuns, pa3paGotka, 9p(eKTMBHOCTb M HCIbITAHHE IporpamMm. - M.: Mup, 1981.

17. Man V., Jleiictpa 3., Xoop K. CtpykrypHOoe nporpammuposanue. - M.: Mup, 1975.

18.Ix. JluGeptu. Ocpoii camocrostensHo C++ 3a 21 nens. 3-¢ wu3manme. W3n.aom
«Bunpsame».Mocksa,2000r.

19. B.B. Iloxp6ensckuii. "S3p1k C++". U3a-so "dunancel 1 ctatuctuka" M., 2003T.

20.P. JJapope. O6bEKTHO-OPHEHTUPOBAHHOE MPOrpaMMUpoBaHue B C++.

21. A.Kuyt."HUckycctBo  mporpammuposanus. OcHoBHble  anroputMmsl.”" Tom 1. Usa-Bo
"Buassmc",Mocksa,2000r.

22. A Axo Jlx.Xonkpopt, JI. Vaeman."CTpyKTypsl HaHHBIX W  anropuT™bL"  H3n-Bo
"Bunbsmc",Mocksa, 2000r.

23.H. Bupt." AnropuT™Mel +CTpYKTYpbI JaHHBIX=TIporpammMbl M31-Bo "Mup". Mocksa, 1998r.

24.V.Tonn, Y.®opxa ."Ctpykrypsl Aansbix Ha C++." M31-Bo Bunbsme", Mockea, 2001r.".

25. P.CemxBux. "®@ynnameHnTanbabie anroputMsl Ha C++". 4.1-4., Diasoft, M.,2001.

26.B.I.Omadep, H.A. Onmudep. KomnbioTeprsie ceTH. [IpHHIMIIBI, TEXHOIOTHH, IPOTOKOJIBL.

27. leiit. OCHOBBI CUCTEMBI YIIpaBieHus O/11.

28.'apcus, Moauna, Yipmal. Jloruueckoe npoeKtuposanue 6/,

29.Tapcus-MonuHa, Yieman, Yujem. Cructemsl 0a3 JJaHHbIX, MOMHBI Kype, 2003.

30.JA-32 Intel Architecture. Software Developer’s Manual. Vol.3. 2002.
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