MHUHHUCTEPCTBO HAYKH H BBICHIEI'O OGPA30OBAHHUSI PO
MHHHCTEPCTBO OBPA30OBAHMNS], HAYKH, KYJIbTYPbI H CIIOPTA PA
POCCHHUCKO-APMSIHCKHH (CJABSIHCKHH)YHHBEPCUTET

Hucrutyt MatemaTnki, ®u3nkn i Beicoknx Texmnosoriii

IIPOTPAMMA BCTYIIUTEJIbBHOT'O 9K3AMEHA B
ACIIUPAHTYPY IIO CIIEHHAJIBHOCTH

1.2.3 «TEOPETHYECKASI HHOOPMATHKA, KHBEPHETHKA»

YTBepxaeHo kadeapaMu:

CHCTEMHOro NporpaMMHpOBaHHS
MaremaTHYeCKOH KHOEepHETHKH

MareMaTHKH H MaTeMaTHYeCKOro MOJAEIHPOBAHHA

ITporokon Ne7 ot 13.02.2026

r:—.::__—y—__' _____ — .-
| - " A1 ~mAl
| 400 LUurlenraantu

=

d
nHLRBAauIIN, Iinme

11'IIH}!CTE L L”|”£rL:ImJ’UJ'.u‘.
3as. kaenpoii : ongtrip Veurvu vinvazonaei C.C.(Capresit, A.TeX. HaykK, JOLEHT

[ E A7 ismor itan b tunan
3as. kadenpoit i =l '"b"l“}rl’?r ‘{\pm\um, A. hus-mar. H., mpodeccop

b A BLICCRURTERHONOTHA. |
3aB. Kaenpoi Gt [".I".ToHosH, K. u3.-MaT. HAYK, HOLEHT




BBenenue

B ocHOBY HacTosIed NporpaMMbl IIOJIOKEHBI CIEAYIOIUE AUCLUMILUIMHBL: MareMaTndecKui
aHanmu3, Anrebpa u reomerpus, Juddepennmanpasle ypaBHeHs, OyHKINOHAIbHBIN aHAN3, Y paBHEHUS
MaTeMaTueckoi ¢usuxu, Teopus BeposTHOCTEN M MaTeMaTHuyecKas CTaTHUCTUKA, YMCIEeHHbIE METObI,
Mertoas! ontumuzanmu, Uupopmaruka, Juckpernas maremaTtrnka, KomOuHaToOpHBIe anropuTmsl, Teopus
rpados, Teopus urp u uccienoBaHue onepanuid, BeruuciuTenpHbIe MAIIMHbI, CHCTEMBI U CETH, SI3bIKH U
CHCTEMBbl IporpaMMupoBaHusi, TexHosorus pa3paboTKH MporpaMMHoOro odecrnedeHus, OnepanyoHHbIE
cucTeMbl, MeTo bl XpaHEHHUs U J10CTyIa K JaHHbIM, Opranu3anus 0a3 JaHHBIX U 3HAHUI; 3al1Ta JaHHBIX
U TPOTPaMMHBIX CHCTEM— BC€ B 0ObeMe 00pazoBaTeNbHBIX MPOrpaMM BbICIIEH MIKOJBL. Ilpu 3TOM
mporpaMMa OpHEHTHpOBaHa Ha TpeboBaHusi macnopra crnenuanbHocTH 1.2.3  «Teoperuueckas

nHpopMaTruKa, KHOCPHETHKA.

CTpykTypa 3K3amMeHa

BerynurensHbrii  9k3amen mo  cnenmanbHOocTH  1.2.3  «Teopermueckas uHGOpMATHKA,
KHOepHETHKa»- MPOBOJUTCS B YCTHOUM (popme U mpesmosiaraeT OTBET MOCTYHAIOIIETr0 B aCIUPAHTypy Ha
TPH BOIPOCA HK3aMEHALIMOHHOTO OMIIeTa.

Baxnoli vacTpio 0oTOOpa TPETCHICHTOB B AaCHUPAHTYPY SBISETCS MOATOTOBKa pedepara MO
HanpasiieHuto 1.2.3 «Teopetnueckas nHpopMaTuka, KuOepHEeTHKa» - BBINOJHEHHas 3apaHee. [IpoBepka
pedepara MpPOBOAMTCS HAyYHBIM PYKOBOJIUTENEM, KOTOPBIM OCYLIECTBISET MEPBUUYHYIO HKCIEPTHU3Y,
MUIIET KPaTKyo peneH3uto. [Ipyu Hanuuum noinoKuTeIbHOM OLIEHKH 10 pedepary cCouckaTelnb JoMyCcKaeTcs

K Caa4€ BCTYIIUTCIIBHOTO DK3aMCHA

Ilo Ka(be)lpe MaAaTEeMAaTUKHU U MaT. MOJICJIUPOBaAHUS.
1. qDYHKHI/IOHaJ'II)HI)IG MOCJICAOBATCIIBHOCTU W pAAbl, paBHOMCpPpHad MW TOYCUYHAA CXOJAUMOCTD.

Wuterpupyemocts U AuddepeHunpyeMocTb (PyHKIIMOHAIBHBIX PSAIOB.

2. OnpenenenHsblii uaTerpai, popmyna Hetorona-JIeliOHuIIa, TEOPEMBI O CPEIHUX 3HAUCHHSIX.

3. IlpumMeHeHue OIpeneeHHOr0 WHTEerpaja A BBIUUCIECHUS JUIMHBI KpUBOM, IUIOmaau Quryp,
BBIYHCIICHHS] O0BEMa TeJla BpaIleHUs.

4. HempepblBHOCTh B TOUKE Uil (DYHKIMI MHOTUX NEepeMEHHBIX. PaBHOMepHas HENpepbIBHOCTD,
teopema Kanropa.

5. OcHOBHBIE TEOpPEMBI HETIPEPHIBHBIX PyHK1INI (TeopeMbl bonbiiano-Komm, Teopems! Beiiepiirpacca).

6. YactHble mpous3BojaHble U aAuddepenunan GyHkuuid MHOruX nepeMeHHbIX. Dopmyna Teinopa.
[TonsiTst 06 0600IIEHHBIX TPOU3BOHBIX.

7. HopmanbHble ogHOpOAHBIE JHHEWHBIE aupdepeHuuanbuple  cuctemMbl.  CyliecTBOBaHUE
dbyHIaMEHTAIPHOM CUCTEMBI PellieHUui. Perienre HeoqHOPOTHON CHCTEMBI.

8. 3agaya Komu. TeopeMa 0 CylieCTBOBaHUY U €IMHCTBEHHOCTH pelIeHus 3aaaun Komu.



9. Jluneitasie onepaTopsl. Hopma oneparopa. [TomHbie HOpMupoBaHHbIe U [ MIIbOEPTOBBI IPOCTPAHCTBA.

10.

11.
12.

13.

14.

15.

ITo

10.

11.
12.

OKBUBaJIEHTHOCTb Pa3HbIX HOPM. Pa3MepHOCTh IPOCTPAHCTB.

Pa3HocTHBIE CXEMBI, yCTOMUYHUBOCTh PA3HOCTHBIX CXEM M PA3HOCTHBIE METO/Ibl PEILICHUSI YPaBHEHUS
Jlannaca.

Pemenue nenuuelnbix ypapHeHuit (Meton HetoTona). Teopema o CKUMArOIIUX OTOOPaKECHHUSX.
ITocranoBka 3agaun Komm i BOJHOBBIX ypaBHEHMU. TeopeMa O €JUHCTBEHHOCTH PELICHUM.
Teopemsl 0 cymecTBoBanuy, hopmyisl Kupxroga u [Tyaccona. dynnameHTaabHOE pelieHue.
[TepBas kpaeBas 3a7aya Jjisl BOJIHOBBIX ypaBHeHUM. Teopema equHcTBEeHHOCTH. Meton Dypbe aiist
ypaBHEHUS KojeOaHus cTpyHbl. [IpubnmkeHHbIe METO/IbI PEIICHUS.

3anaua Komm u nepBas KpaeBasi 3aaua Il ypaBHEHUs TeruionpoBoaHoctu. @opmyna Ilyaccona.
I'apmonnveckue ¢pynkunuu. CBoiicTBa rapMOHUYECKUX (YHKIUH, PyHIaMEHTaIbHbBIC PEIICHUS IS

omepatopa Jlamnaca.

Kadeape CHCTEMHOr0 NPOrpaMMHPOBAHMS.

PerynspHble s13bIKHU, IPaBOJIMHENHbBIE TPAMMATUKH, KOHEYHbBIEC ABTOMATHI.

KC-rpammaruku. [lepeBbs BeiBoga. Hopmanbasie hopmbl Xomckoro u I'peitbax. MII-aBromarsr.
OmnpeneneHre CHUHTAKCUYECKU-OPHMEHTUPOBAHHOTO pa3dopa. Hucxomsummiin — Bocxonsamumid
paz0opsL.

Hacnenosanue B OOII u BuptyanbHble BbI30BbL. [lonumopdusm Bpemenu ucnonaHenus. [punnun
nozacraHoBku JIuckoB (Liskovsubstitutionprinciple). Peanu3zanus HaciaenoBaHUs U BUPTYaJbHbBIX
BBI30BOB B CTaTHUECKU TUNMHU3UpOBaHHBIX OO-s13bIkax nporpaMmMmupoBanus (C++, Java, C#).
WuTepdeiics! n abCTpakTHBIE KJIACChl M CLIOCOOBI UX BhIpaskeHUs B ctatnyeckux OO-sa3pikax (C+t,
Java, C#).

bunapnoe nepeBo. PexypcuBHbIE U HEPEKYpCHUBHbBIE aJTOPUTMbI 00X0/1a OWHApHBIX JEPEBHEB.
bunapnoe nepeBo mnoucka. CoOamancupoBaHHOCTh. CamoOanancupyromuecs: nepebs (AVL,
KpacHO-YEPHBIE).

[InanupoBanue u qucneTyepusalisl MpoIEeccoB U 3a4ad B ONEpalMOHHBIX cucTeMax. CTpaTeruu
IUIaHUPOBaHUS. JIUCIUIITMHBL JUCTIETYEpU3aLIIH.

BupryansHoe aapecHoe npocTpaHCTBO. CErMEHTHBIM, CTPAaHWYHBIM M CETMEHTHO-CTPaHUYHBIN
Croco0Bl OpraHu3alK BUPTyalbHON namsTu. bydep OpicTporo npeobpazosanus aapeca (TLB).
CuHXpoHHU3alUsl B3aUMOJICHCTBYIOIIUX BBIYUCIUTENbHBIX MporeccoB. CHHXPOHU3ALNOHHbBIE
MIPUMUTHUBBI: MBIOTEKCHI, ceMadopbl, coObITUs. [Ipobiema TynukoB 1 METOAbI OOPHOBI C HUMHU.
@dopManbHble OCHOBBI MPOCKTUPOBAHMSA PEJALMOHHBIX 0a3 JaHHBIX: (DYHKIIMOHAJIbHBIE

3aBHCUMOCTH, JICKOMITO3HUIIHSI CXEM OTHOLICHUN, HOpMaJbHbIE (DOPMBI CXEM OTHOIICHHH.

N
CTpyKTyphl HHIEKCOB: TIOTHBIE U Pa3peKeHHbIE HHAECKCH, B -/epeBbs 1 XeIl-Tab uIIbl.

JIByXTIIpOXO/IHBIE AITOPUTMBI 00paOOTKU JaHHBIX, OCHOBAHHBIE Ha COPTUPOBKE U XEIIMPOBAHUU.



13. Kommnerotepasiecetu. Moaens OSI. [Ipotokonsl, uatepdeiicsl. Ctek mporokosos. [Iporokon TCP/

IP.

IIo kadeape maT. KUOEPHETHKH.

1. 3agaum JMHEWHOro mNporpaMMHupoBaHus. J[BOMCTBEHHBIC 3amady. TeopeMbl JBOMCTBEHHOCTH.
[IonsiTHE O CUMILIEKC-METOIE.

2. Tlotoku B cersx. Teopema u anroputmel @opaa - Gankepcona. Teopema o cripoce U MPeIOKCHHH.

3. Teopema Kenura o rpadax, Teopema J{unBopra.

4. Marpuunble urpsl. Pemenue urpsl. CMmemanusie ctpaterud. OCHOBHas TeopeMa O MAaTPUYHBIX
urpax.

5. Ormpenenenue OyneBbIX (yHKIUN. 3aMKHYTbIE U NTOJIHBIE ccTeMbl pyHKIM. Teopema IlocTa.

6. AndaButHOe KoaupoBaHue. HepaBencTtBo Mak - Munana. OntuManbHOE KOIUpOBaHUE (KOIbI
Xaddmena).

7. OnTtuMu3anuoHHBIC 33/1a4M Ha Tpadax. OnpeneneHue KpaT4alniero myTH B oprpade. Anroputm
HaXO0X/IEHNS MUHUMAJIbHOI'O OCTOBHOTO JIEpEBa.

8. Martpouasl. DKBUBAJICHTHBIE CUCTEMBI akcuoM. [1oBeaeHne %aaHOTO aroOpuTMa JIJIsi METPOUIOB.

9. Teopema 00 SKBUBAJICHTHBIX OINpeAeNeHUsX Oa3uca ITUHEHHOro MpocTpaHcTBa. PasmepHOCTb
JIMHEHHOT 0 MPOCTPAHCTBA, MOHOTOHHOCTh Pa3MEPHOCTH.

10. Teopema o romomMophu3Me TPYIIIL.

11. Onucanue MakCUMaJIbHBIX U/I€AJI0OB B aCCOIIMATUBHO-KOMMYTAaTUBHBIX KOJbIaX C €IUHULEH.

12. Teopema Jlarpanxa 0 KOHEUHBIX TPYIINAX, CIEACTBHUS.

13. JIuneiinbie oToOpaskenus. O6pa3s, sapo. Teopema o cymMMme pa3MepHOCTE siipa u oopasa.

14. CnyuaiiHble BEIMUMHBI U UX YUCIIOBbIE XapaKTEPUCTUKU. 3aKOHBI OOJIBIINX YHCEN.

15. IlentpanbHas npeaenbHas Teopema.

16. IIpoBepka craTucTHueckux rumnore3. Kpurepwii 3naunmmoctu Ilupcona. Kpurtepuit cormacus
Koamoropoga.

17. Ilemn Mapkoga. [lepexomnpie BeposiTHOCTH. Teopema 0 peIeTbHBIX BEPOSITHOCTSIX.

18. Vcuncnenne BBICKA3bIBAHHM: OMNPEIEICHHE HEKOTOPOW CHCTEMBI KIIACCUYECKOTO HCUYHMCIICHUS
BbickasbiBaHuil (KUB); monsTHe BBIBOAA, BBIBOJUMOCTH; JOTOJHHUTENbHBIC MpaBUia BHIBOJA,
TeopeMa JeAyKIMH; TeopeMa O MoiHoTe W HemporuBopeunBoctd KUB; pazpemmnmocts KIB;
HE3aBHCHUMOCTH akcHoM. [IpaBuia BBeeHUS U y1aJeHUsI OCHOBHBIX JIOTHYECKUX CHMBOJIOB.

Jluteparypa

ITo xadeape maTeMaTHKH U MaT. MOACJTUPOBAHMS.

1.
2.
3.

Wnenu B.A., Cagosamunii B.A. B.JI. CennoB Maremarnueckuii ananms. I, II Toma
Oduxrtenronsi .M. Kypc muddepennmnansaoro u narerpanbaoro ucuucienus. I, I, 11 roma

Pynun. OcHOBBI MaTEMaTUYECKOTO aHATU3a



7.
8.
9.

[MouTpsrun JI.C. OO6bikHOBeHHBIE AH(depeHITnaTbHbIE YPaBHEHUS

Ierposckuiit N.I'.  Jlekuuu 1o Teopur 0OBIKHOBEHHBIX AU (epeHnanbHbIX ypaBHEHU I
(wqupul 2.2, Ywpuynunjub ¢.U., Zndhwithuywt U.2. Unynpuljut ghtptughuyg
hwjuwuwpnidutp:

BrnagumupoB. YpaBHEHHS MaTeMaTUYECKON (HU3UKH

baxsanos H.C., XXykos H.I1., Ko6enbpkoB I'.M. YUucnennsie metoasl. M., 2000
Camapckuit A.A., I'ynun A.B. Yucnennsle meronsl. M., Hayka, 1986

10. BepxxOunkuii B.M. OcHOBBI YHCIIEHHBIX MeTOI0B. M., Bricmas mikomna, 2002

11. Axonsn FO.P. OcHoBeI unciaeHHbIX MeTo10B. Yacts 1. uzn. PAY, Epesan, 2005

ITo xadeape MmaT. KHOEPHETHKH.

© © N oo g bk~ w D P

=
o

11

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

b.J1. Ban nep Bapnen. Anre6pa. M., "Hayka", 1976.

Bunorpanos .M. OcHoBbl Teopun umces. M., 1963.

I'nenenko b.B. Teopus BepositHocTel. M., 1970.

upsie A.H. BepositHocts. M., 1989.

3O. MenaenscoH. BBeaenue B MareMaTHyeCKyto JIOruky. M., 1971.
C.B. SI6nonckuii. Beenenue B iuckpeTHyto maremMatuky. M., 1979.
MasblieB A., Airoput™sl U pekypcrBHbIe pyHKIMH. M., "Hayka", 1986.
K.A.PribnukoB. Beenenre B komOnHaTOpHBIN aHami3. M., 1977.

I'epu M., [xoncoH /1. BeraucvrenpHbIE MallIMHBI ¥ TpyAHOpPEIIaemble 3anadn. M., "Mup", 1982.

. Axo A., Xonkpodt JIx., Yiieman J[x. [TocTpoenre u aHami3 BBIMUCIUTEBHBIX arOpUT™MOB. M., "Mup",

1979.

3b1koB A. OcHOBBI Teopuu TpadoB. M., "Hayka", 1987.

Ope O. Teopus rpacdos, M., Mup, 1969.

X.Taxa. Beenenue B uccnenosanue onepaumii. T.T.1,2. M., 1985.

A.@opi. JI.Pankepcon. [lotoku B ceTsix. M., 1966.

Kopmen

T.Xy. LlenourcnenHoe mporpaMMHUpOBaHUE 1 TTOTOKHU B ceTsix. M., 1974.

A.Anen, Jlxx. Cnencep. BepoatHocTaslii MmeTo. Mocksa, «bunom», 2007r.

I''Opnem, Ix. Cnencep. BepostHocTHBIN MeToa B kKomMOuHaTOopuke, MockBa, «Mup», 1976r.

T. Kopmen, Y. Jleitzepcon, P. PuBect. AnropuTmMbl NOCTpOCHHE U aHAIIN3

ITo xadenpe cHCTEMHOI0 NPOrPaMMHUPOBAHMS.

1.
2.
3.
4.

Tanen6aym O.C.CoBpeMeHHBIEC ONIEPAIIMOHHBIC CUCTEMBI. 2-0¢ u31.-Ilutep, 2002,
I'opmeeBA.B., Monruanos CucremMHoe nporpammuoe ooecniedenue. - CI16.: ITutep, 2001.
Hetiten I'. BBenenue B onepanuoHHbie cucteMbl. B 1Byx Tomax. - M.: Mup, 1987. [, Il Toma

[Muxput3uc JI., bepacraiin @. OnepaunoHHble cuctemsl. - M.: Mup, 1977.



5. Bunmbsime A. CucremHoe nporpammupoBanue B Windows st nmpodeccuonanos. -CII6.: ITurep,
2001.

6. Axo A., Yieman /I. Teopusi CHHTaKCHYECKOTO aHAIN3a, EPEeBOIa U KOMIWISIUA. M.:Mupr
1978.

7. Axo A., Cetu P., Ynpman J[. KoMnuisTopbl: NPUHIUIIBI, TEXHOJOTHH, WHCTPYMEHTHI. M.'.
Wz nmarensckuii gom "Bunbame", 2001

8. I'mu30ypr C. MaTemarnueckas TeOpHs KOHTEKCTHO-CBOOOIHBIX SA3bIKOB. -M.:Mup, 1970.

9. I'puc J.KoHcTpynpoBaHue KOMIIIATOPOB ISl TM(DPOBBIX BBIYUCIUTEIBHBIX MalmH. M.: Mup,
1975

10.Topaees A. B., MomuanoB A.}O. CuctemHoe nporpammuoe obecrieuenue.- CII0.: ITutep, 2001

11. JIstouc @., Pozenkpann /., Ctupns P., TeopeTnueckue 0CHOBBI TPOCKTUPOBAHUS KOMITUIISITOPOB.-
M.:Mup, 1979.

12. Peityopa-Cmut B.[Ix. Teopust hopmanbHbIX A36IK0B. BBOMHBIHM Kypc. — M.: Panuno u cBsi3p, 1988.

13. Hdeviten X.M, [eiiren I1./Ix. Kak nporpammupoBats Ha C++. - M.:

14. "N3parenscteo BMHOM", 2001.

15. Ctpayctpym, beepH. f3bik nporpammupoBanusi C++, ceu. uza. - M.: "UsgarensctBo BUHOM",
2001.

16. ITaBmoBckast T. C/C++. [IporpaMMupoBaH#e Ha sSI3bIKE BBICOKOTO ypoBHS. yueOHUK.- CII0.: [Turep,
2001.

17. Ban Taccen 1. Ctuib, pa3pabotka, 3¢(heKTUBHOCT M MCTIBITaHKUE MTporpaMM. - M.: Mup, 1981.

18. Han V., [eiictpa 3., Xoop K. CtpykrypHOE mporpammupoBanue. - M.: Mup, 1975.

19. k. JluGeptn. OcBoii camoctosrensHo C++ 3a 21 geHb. 3-e wusganue. M3g.nom
«Bunbsmc».Mocksa,2000r.

20.B.B. INoxbensckuii. "3k C++". U3a-Bo "®dunancel u cratuctuka” M., 2003r.

21. P. Jlapope. OOBbEKTHO-OpUEHTHPOBAHHOE IpOrpaMMupoBanue B C++.

22. 1.Knyt."UckycctBo  mporpammupoBanusi.  OcHoBHble —anroputmbl." Tom 1. U3n-Bo
"Bunesamc",Mocksa,2000r.

23. A.Axo,JIx.Xonkpodpt, JI. VYapman."CTpykrypel maHHBIX ©  anroputmsbl"  M31-BO
"Bunbsamc",Mocksa,2000r.

24.H. Buprt." AnroputMmsl +CTpyKTYypbl JaHHBIX=HporpamMmsl M31-Bo "Mup", Mocksa, 1998r.

25.Y.Tonmn, Y.®opx ."Ctpyktypsl nanabix Ha C++." M3a-Bo Bunbsme", Mocksa, 2001r."

26. P.CemxBuk. "OyHaameHTabHbIe anroput™bl Ha C++". u.1-4., Diasoft, M.,2001.,

27.B.I'.Onudep, H.A. Onmudep. Komnsrorepusie cetu. [IpyHINIIBI, TEXHOIOTUH, TPOTOKOJBI.

28. Jleiit. OCHOBBI CHCTEMBI yIIpaBieHUs O/1.

29.T'apcus, Monuna, Yineman. Jlornueckoe mpoeKTUpoBanue O/1.

30. "'apcusa-Monuna, Yineman, Yunem. Cuctemsl 0a3 JaHHBIX, TTOJHBIN Kype, 2003.

31. IA-32 Intel Architecture. Software Developer’s Manual. Vol.3. 2002



