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MATCMATHYECKOI0 MO/leJIHPOBAHHS

Npeaen nocnenosarensocti, Heobxoanmoe u gocratoutoe ycnosne Kown s cxoanmocti
nocaeaoBaTenbHOCTEI.

[peaen MOHOTOHHBIX NOCAe0BaTebHOCTeH, YHeno €.

Ocnosubie Teopemsl 0 HenpepbiBHbix GyHkunsax (I u I reopembr Bonbuano-Koww, I v IT Teopemer
Beiiepwtpacca).

PasHOMEpHAs HEMPEPbIBHOCTB, Teopema KatTopa.

OcHoBHble TeopeMbl 0 anddepenunpyembix ¢yHkumsx (teopembl ®epma, Ponna, Jlarpamxa).
®opmyna Teiinopa. [pubnmkeHHOe BBIYKC/IEHHE 3IeMEHTAapHBIX QYHKLHI MPH noMouH GopMyIsl
Teiinopa.

Onpenenenne onpeneneHHoro HHTerpana, gopmysa HoiotoHa-JleiiGHuLA.

TeopeMsl 0 cpeiHEM 3HAUYESHHHU ONPeIE/IEHHOTO HHTerpaa.

[onuelit auddepeHLHan GyHKLHH OT MHOTHX NePEMEHHBIX, €ro reoMeTpHYECKas HHTepNpeTanus.
DKCTpeMyMbl QYHKLIH OT MHOTHX IIEPEMEHHBIX.

Pewenue n1HelHbIX And¢epeHLHanbHbIX ypaBHeHHI | mopszka.

OnHOpOAHbIE H MTPHBOAUMBIE K OHOPOAHBIM AH((EpEHIHANBHBIC YPABHEHHUS.

VpaBHeHHs B NOAHBIX A deperunanax. MHTerpupyroLuii MHOXKHTEb.

PelleHHEe JIMHEHHBIX ONHOPOAHKIX AH((hEepeHLHABHEIX YPaBHEHHI N-0ro MOpsAAKa ¢ MOCTOSHHEIMH
ko3 puumerTamu. Cryqali NpocTbIX H KPaTHbIX KOPHEH.

MeToa NpocToii UTEPALIMK 1S PELICHUS HEIMHEHHBIX aIre0pauueckuX ypaBHeHHUIA.
Meroz ceKy1HX U MeTo/ kacaTebHBIX (MeToA HbIOTOHA) Ansl pelueHHs HeNHHEHHBIX anreOpanyeckHx

ypaBHEHHH, CXOAUMOCTb 3THX METOJ0B.

WUrepaunoHHble METOABI [ pELIEHHA CHCTEM JIHHEHHBIX —anreOpaHuyecKuX ypaBHEHWH
(meTon SlkoGu, MeToa mpocToii HTepaumu, MeTof I'aycca -3eiiiens) H X CXOAMMOCTb.

3ajaya HMHTEpHONALHH. HMurepnonauMoHHblii  MHOrOwIeH Jlarpamwka u  morpewHocTb

annpoKCHMAaLIHH,

Keaapatyphbie dopmybl. O6061ieHHbIE GOPMY.IbI IPAMOYTONLHHKOB, Tpanewuii, CHMICOHa H HX

NOrpelHoOCTb anMpoKCHMALHH.

YucneHHbie peLueHns 00bIkHOBEHHBIX AHGdepeHUHanbHBIX YpaBHeHH# | nopsaaka, MmeToasl Diliepa H

Pynre-KyTTh1.
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Ilepewens BonpocoB no AncunnaAnNaM Kadeapst matematTnueckoii kubepnernkn

Yacts 1. Aare6pa. Teopnn BeposiTHocTeli 1 MATEMATHYECKASI CTATHCTHKA.
1. Onpeaeanrens n -ro Nopsajaka U ee cBoiictea. Teopema 06 onpeaenHTesie NPOU3BEACHHA MaTPHIL
2. Onuncanne oOpatumbix MaTpull. Teopema Kpamepa, npasuno Kpamepa.

3. Teopema Kponekepa - Kanennn. [poctpaHcTso pelnenuii cHCTeM JIMHEHHBIX OIHOPOAHBIX YPaBHEHHH, €ro
pa3MepHOCTD.

4. Teopema O paHre NMPOH3BEACHHS MaTPHLL.

5. OnucaHHe NPOCTHIX MHOTMOYIEHOB Haj NOJIeM JeHCTBHTENbHBIX YHCEN.

6. Teopema 0 pa3MEPHOCTH CYMMbI MOANPOCTPAHCTB.

7. TeopeMma 0 pa3MEPHOCTH s1pa W 0bpasa NHHEHHOro 0TobpaxkeHHs.

8. KanoHu4ecKkHii BUI KBaApaTHYHOH GOpMbl. 3aKOH HHEPLIHH.

9. Asroput™ oproronanHsaumH I'pamma-1Imuara.

10. Teopema Jlarpanska O NOpAAKE MOArPYNIbI.

11. Teopema o sape romomopdusma konell (po - HAEaN KONbLa).

12. BeposTHOCTHOE MPOCTPAHCTBO, PopMya NoHO# BEPOATHOCTH, Teopema Baiicca.

13. 3akonb 60abiumx yucea. CXoqUMOCTb nocneaoBaTeNbHOCTel ciyyaiiHbix BenuukH. Teopema YeObinesa,
XHHYHHa.

14. HopmanbHoe pacnpe/iesieHHe H LeHTpalbHas npejesbHas Teopema. Teopema JlsnmyHosa.

15. Dmnupuyeckoe (BbIGOpoOYHOE) pacnpeieneHne U BbIGOpOHHbIE XapaKTEpPHCTHKH, H WX CBOiicTBa. Teopema
[nueenko.

16. Ouenka HeussecTHbIX mapamerpoB. Knaccudukaums oueHok. MeToabl MoiydyeHHs TOUYEUHBIX OLIEHOK,
METO/Jl MOMEHTOB, METO HaubobLIero npasaonoaolus.

17. Unrepsanbroe ouenusanue. [locTpoenne AoBepuTeNbHLIX HHTEPBANOB A NapaMeTPOB HOPMANbLHOIrO
pacnpeaeneHus.

18. DddexTusHbie ouenkn. Hepasenctso Pao-Kpamepa. DheKTHBHOCTL OLEHKH napameTpa HOpManbHOro
pacnpeaeneHus.

19. INpoBepka cratucTuyeckux runores. Kputnueckas o6nacts. Kpurepnii cornacus Konmoroposa u kpurepuii
3HauumocTH [Tupcona.

Yacrs 1. MaTemaTnueckas jsoruka. Teopus anroputmos. Auckpernan marematuka. Hecnenosanne
onepaumuii.

I. Knaccuueckoe ucuucnenme poickaswiBanuii (KMB): nowsrtne BmiBoma, BeIBogMMocTH: Teopema o
nonxHore U HenpotHeopeunBoctH KUB; paspewnmocts KUB.
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2 Meumeaenie npeankaron neproro nopsaka (P): onpeaenenue, HHTepriperaina, reopema aeaykium 1A
P. Noanora P (Gey aokazarenncisa).

3. ®opvanknas apudmernka (S): onpeaenenne: nocrpoeHne BHIBoA0B GOpMYy, BbIpaxalonne 0CHOBHbIE
CROMCTRA apndMEeTHUECKNX onepanii.

4. TlpuMHTHBHO peKypCHBHBIE, YACTHYHO PeKypcHBHbIe H o6uepexypeushbie dyHkunn. Tene Yeépua.

5. AndasutHoe koanposauue. Hepasenctso Mak-Munnanwa. OntumansHoe Koauposaue (Kol
Xaddmena).

6. TypHupHbie 3anaun: onpeaeieHUe YYacTHHKOB, 3aHABLUMX MEPBOE H MOC/EAHEE; NEPBOE U BTOpOE:
nepsoe, BTOPOE W TpeThe MecTa.

7. OcnosHbie knacchl GyneBbix yHKumii: onpenenenns, ceoiicTsa: Teopema [locta.

8. Cxembl M3 QyHKUMOHANBHBIX 31eMeHTOB; onpeaenetne dyHkuuu lllenHona, BepxHHe W HHKHHE €€
OLICHKH.

9. Onpenenenue rpada, cnmocoObl 3anmaHus. MapwpyTsl W LMKIB B rpadax, 3HnepoBbl LHKIbI
(HeoOX0AMMOE M IOCTATOYHOE YCJIOBHE), FAMUIIBTOHOBBI LMKIIBI (IOCTATOYHOE YCIOBHE).

10. IepeBbs, Teopema Kann. AnropHT™ nocTpoeHHs MHHHMAIBHOTO OCTOBOTO IEPEBa.

11. [Mnockue rpadei. Teopema Jiinepa. Teopema [Tontparnna-Kyparosckoro (6e3 noka3aTe/bCTBa).

12. NonuHoMHaNbHas CBOAMMOCTb KoMOMHaTOPHbIX 3aaa4. [Ipumepsi.

13. 3ana4a nMHEHHOro NpOrpaMMHPOBaHHA H METO/BI €€ PELICHHUA.

14 CeTH, NOTOKH B ceTaX, pa3pe3bl. TeopeMa 0 MakCUMalbHOM MOTOKE H MHHUMAaJIbHOM pa3pese.

15. Knaccugukauus urp. Matpuunsie urpsl. Cmeranssie ctpaterud. Teopema 0 MHHHMAaKCE.
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Maccnen. MaccHBrl Ha cTeke, ANHAMHYECKHE MAacCHBEI. ApH(MeTHueckue AeHCTBUA ¢ yKazaTenamu.
“PIHI[[HI‘IH pcmmamm " CIIOXKHOCTH onepaum‘i U4 MacCHBOB C JIHHAMHYECKH H3IMEHAEMbIM
pasmepom.(anp. std::vector, JavalList, C# ArrayList).

Tunw namsti B nporpammax. CratHueckas namate, CTeK, Kyya. YnpasneHue namaTbio B CTeke.
VnpaaeHHe NamMaTHIO B Kyue. YMHbIe ykajaTesH.

AgsTomaTHueckas cOopka Mycopa, mark-sweep anropuTM.

Oynkumn, peannsaums Bbi30Ba GyHKuUMii ¢ noMotbto cTeka. CriocoObl (M0 3HAYEHHIO, MO CChUIKE) H
MEXaHW3MBI (CTEK, PErHCTphl) Nepesaun napametpoB. CTOHMOCTb BbI30Ba (YHKLIMH, BCTPaHBAHHE Kak
MexaHusM ontumu3amy (inlining).

PexypcuHble (yHKuMH. Hcnonb3oBanne pekypcHH - GakTopsl GbICTPOACHCTBHA M HCMO/B30BAHHA
namsTH. ONTHMH3aLMs XBOCTOBO# pekypeuH (tail call elimination).

QyHKIMM KaK 3HaueHHs, ykasaTenn Ha (yHKuuw/neneratel, GespiMaHHbe (yHKIMM (11MGaa-
BbIpaykeHHs), CBEPTKH (closure).

Knacchl kak peanu3aiys aGCTPaKTHBIX THNOB JaHHbIX. [IpHHUMN HHKancynsuuu. Yiensl kiaccoB
(maHHbie, MeTozbl). OGBEKTHI Kilacca, pa3MellieHHe 00BEKTOB Ha CTeke/B Ky4e. Peanusauus kiaccos B
cTaTHyecky THIH3UpoBaHHbIX OO-s3bIkax nporpammuposanus (C++, Java, C#).

Hurepdetichl n abeTpakTHble kiaccsl. HaceloBaHHe H BUPTYaJbHbIE BBI3OBbI, noauMopdU3M BpeMeHH
rcnonHeHus. Peanu3alus HacnieloBaHUA W BUPTYalbHBIX BBI30BOB B CTATHYECKH THUIH3HPOBAHHBIX
00-a3bikax nporpammuposauus (C++, Java, CH).

BunapHoe J1epeBo. PeKypcHBHbIE M HEPEKYPCHBHBIE alrOpuTMbl 00xofa OMHAPHBIX EpEBbEB.
BunapHoe nepeBo noreka. CoanaHCHPOBAHHOCTb.

Camobanatcupyroluecs aepeBbs (AVL, kpacHo-uepHbie).

BrHapHBblii MOUCK B OTCOPTMPOBAHHOM MaCCHBE, CIIOXKHOCTD. IlocTpoenue GMHapHOro AepeBa MoHcKa
Ha OCHOBE OTCOPTHPOBAHHOIO MAcCHBa.

Crpykrypa faHHbix nupamuza (heap data structure), nipamuaansHas copruposka (heap sort). Ouepens
¢ npropuTeTaMH (priority queue), peanu3aLys ¢ MOMOLIBIO THPAMH/IbI H cOaaHCHPOBAHHBIX OHHAPHBIX
JepeBbEB MOKMCKA.

OpHocBA3Hble W ABYCBA3HBbIE criMckH. [Touck, fobaBneHHe H yAaNeHHE JIEMEHTOB, CIOXKHOCTb 3THX
ornepaumi.

Crpykrypa aanHbix ctek (stack), npumenenne. Peanu3auus creka Ha OCHOBE IHHAMHYECKOrO MacCHBA
H CBA3aHHOTO CrHCKa.

CrpykTypa aaHHbIX oyepeab (queue), npumeneHne. Peann3auus ouepean Ha OCHOBE JHHAMHYECKOro
MAaccHBa M CBA3aHHOIO CMMCKA.

CopTHpoBKa MaccHBa, TeOpPETHHECKHIT HWKHHHA npesien cnoxHocTH, BeicTpas coptHpoBka (quick sort),

COpPTHPOBKa BCTaBKoii (insertion sort).



17. Copruporka maccupa. Crabnasiocts copruponkn. Copruponka perankoi, camanmenm (insertion sort,
merge sort).

18, Tpadm, peannsains anropuiMon noneka B impuny u B ray6uny. Anropurm Jleiiketpst.

19, X>w-taGanusl, cnocobs peannsannm, coxHoCTb NoMeka.

20. Peryaspnsie 8361KH W peryaspusie ssipaxenns. [lpumepst. Pacrio3naBatine perynspHoro s3sika
KOHCUYHBIM ABTOMATOM.

Jlnreparypa

I. Jeiiren XM, Jleitrea I1.Jx. Kak nporpammuposats Ha C++.-M.:H3g-s0 “BHHOM",2001. (nau
sxkBHBATEHTH And Java nan C#).

2. Modern C++ Design: Generic Programming and Design Patterns Applied by Andrei Alexandrescu,
Addison-Wesley, 2001.

3. Jones, Richard; Hosking, Antony; Moss, Eliot (2011-08-19). The Garbage Collection Handbook: The
Art of Automatic Memory Management. CRC Applied Algorithms and Data Structures Series.
Chapman and Hall/CRC.

4. Crpaycrpyn, BrepH. S3bik nporpammuposanus C++. -M.: H3a-o “BUHOM",2001.

5. T.Kopmen, Y. Jleiizepcon, P. Pusecr, K. Iltaiin, "AnroputMsr: [TocTpoeHHe H aHanu3", 3-€ H31aHKe,
M. "Bunbsimc" 2013.

6. Kuyt J1.3. UckycctBo nporpammupoBatus. Tom 1. OcHoBHble anroputMel. Tpetbe u3nanue. [lepeson
¢ anrnuiickoro. ITox o6weit penakumeii K0.B. Kosauenko. (Mocksa: M3narensckuit nom «Buipamey,
2002).

7. Axo A., Yaeman JI. Teopus CHHTaKCHYECKOTO aHAJIH3a, NIepeBojia ¥ KoMmnuisuu1.M.:Mup,1978.

8. Axo A. Ceru P., Ynbman JI. KoMnunstopsl: NpHHLMIBL, T€XHOJIOTHH, MHCTpYMeHTH. M3a. oM
"Buibsme", BTOpoB H3aauue, 2008.

9. D.TanenbayM. CoBpeMEeHHbIE OTEpaLIHOHHBIE CHCTEMBI. 3-€ H3[JaHHE.

10. 3. TanenGaym. ApXHTEKTypa KOMMbIOTEPA, 6-€ H3JaHHE.

11. Tapcna-Monuna I'., Ynbman Jx., Yunom Jix. - Cucremsl 6a3 naHHBIX.

12. K. Jleiir. BeegeHue B cuctembl 6a3 gaHHbIX. M., W3a-80 “Bunbamc”, 2001r.

13. B.I.Oandep, H.A. Onucpep. Komnbiotephbie ceTu. IpuHuUmmbL, TeXHONMOrHH, npoTokoisl. CII6. H3a-

8o “[Iurep”, 2010r.



