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1. OBHIUE ITOJIOKEHUA

Hayuynas cnemmansHocts 1.2 KommbloTepHble Hayku W HHPOpMaTHKA
HaIlpaBJI€Ha Ha IOArOTOBKY HAY4YHBIX U HAyYHO-NIEAArOIMYECKUX KaJIpOB, a TAKKE
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIELUATIMCTOB-TIPAKTUKOB, 3aHUMAIOLIUXCS
UCCJIEJOBAaHUEM TEOPETUUECKUX U MPAKTUUECKUX BOIIPOCOB B 00JIACTH IPUMEHEHHUS
KOMITBIOTEPHBIX TEXHOJIOTH.

JlaHHasi CHENUaJbHOCTh OpPUEHTHpPOBAHA HA HCCIENOBAaHUS U Ppa3pabOTKy
TEOPETHUYECKUX  IIOJIOKEHUH W COOTBETCTBYIOIIMX  INPEMIOKEHUM IO
COBEpIIICHCTBOBAHMIO MaTEMaTHYECKHX METOJ0B 00paboTku uH(pOpMaLuy,
TEXHOJIOTUYECKUX PELICHUN NMPUMEHEHUS KOMIIBIOTEPHBIX TEXHOJIOTHM, CTPYKTYP
XpaHEHUs TaHHBIX.

OOBEKTOM HM3Y4YEHHUS! CIEUUATBHOCTH SBIIAIOTCS pa3IUYHble NPUMEHEHHUS
KOMIIBIOTEPHBIX TEXHOJIOTHH.

OCHOBY JaHHOM IPOTrpaMMbl COCTABWIIM KIIFOYEBBIC ITOJIOKEHHS CIEMYIOIIMX
y4€OHBIX JTUCHUIUIMH: MATEMaTHYECKOE MOJEIMPOBAHUE, CUCTEMHBIN aHaIu3,
JUCKPETHAs MaTeMaTHKa, TEOpPUs BEPOATHOCTEH, MaTeMaTH4eCKas CTATUCTHUKA,
VICCIICIOBAHUE OIIEpPALMii, TEOPUS AIITOPUTMOB.

Ilenp »5K3aMeHa — YCTAaHOBUTh INIYOMHY HpO(ECCHOHANBHBIX 3HAHUU
COMCKATEJIsI YYEHOU CTEIEHH, YPOBEHb IOATOTOBICHHOCTH K CaMOCTOSATEIBHOU
HAy4YHO-HCCJIEeI0BATENIbCKON padoTe.

Cnaua KaHIMJOATCKUX SK3aMEHOB 00s3aTeNbHA ISl MPUCYKIACHUS YYEHOH
CTEIICHH KaHAUJaTa HayK.



2. BOIIPOCHI K KAHANJATCKOMY 3K3AMEHY

Paznen 1. MaremMaTH4eCKrE OCHOBBI

Onemenmuvl meopuu GyHKYuti U QYHKYUOHATLHO20 anaiuza. MeTpudeckue u
HOPMHUpOBaHHbIE MpocTpaHcTBa. [IpocTpaHcTBa HWHTErpUPYEMBIX (YHKIIUH.
[IpoctpanctBa CoboseBa. JIuHeitHble HempepbiBHbIE (YHKIMOHANBL Teopema
Xana—Dbanaxa. JIuHeiHble omnepaTopbl. OJIEMEHTHl CHEKTPAJIbHOW TEOPHUH.
HuddepennnanbHble 1 UHTETPAJILHBIE OTIEPATOPHI.

Oxecmpemanvrvle 3adauu. Buinykneui aumanu3z. DKCTpeMallbHbIE 3a/aud B
€BKJIMIOBBIX MPOCTPAHCTBaX. BHIMyKIIbIE 3a4a4 HA MUHUMYM. MaTeMatnudeckoe
porpaMMHUpPOBaHUE, JUHEWHOE porpaMMHpPOBAHUE, BBIITYKJIOE
nporpaMMupoBaHue. 3agauyu Ha MUHUMAaKC. OCHOBBI BApUAIIMOHHOTO UCYUCIICHUS.
3agaun  onTtuMaidbHOro  ympaBieHus. [lpunnun  makcumyma.  [IpuHiun
JTUHAMUYECKOT0 MPOrPaMMUPOBAHUS.

Teopus eeposmunocmeu. Mamemamuueckasa cmamucmuka. AKCHOMATHKA
TEOPUU BEPOSTHOCTEH. BEpOSATHOCTH, YCIIOBHAs BEPOSTHOCTh. He3zaBUCHMOCTD.
Cny4dailHple BEJIIMYMHBI W BEKTOPBL. OJJEMEHTHl KOPPEISLUHOHHOW TEOpUU
CIIy4yallHbIX BEKTOPOB. DJIEMEHTHl TEOPHM CIIy4alWHbIX mporeccoB. ToueuHoe u
WHTEPBAIBHOE OLICHUBAHHE MapaMeTPOB PACHPEACICHUS. DIJIEMEHThl TEOpUU
MPOBEPKHU CTATUCTUUECKUX TUIOTE3. DJIEMEHTbl MHOTOMEPHOIO CTATUCTUYECKOTO
aHanu3a. OCHOBHBIE MOHATHUS TEOPUH CTATUCTUYECKUX pelieHuil. OCHOBBI TEOPUU
uHdopMaIuu.

Pazpnen 2. UndopMaliioHHbIE TEXHOJIOTHH

Ilpunamue pewenuii. OOmas mnpobrema pemieHus. DOYHKIUS TOTEPb.
balieCOBCKMM U MUHHUMAaKCHBIM MOAXOAbl. METO Mocie10BaTeNbHOrO MPUHITHUS
pelieHus.

Hccnedosanue onepayuii u 3a0auu UCKycCcmeeHH020 UHmMeleKma. IKCIePTU3bI
1 HeopMalIbHBIE TTPOIIETYPhl. ABTOMATH3AIIMSI MPOEKTUPOBaHUs. VICKyCCTBEHHBIN
uHTeNIeKT. Pacno3HaBanue 00pa3os.

Yucnennvie memoowl. VIHTEpHonsuus M anmpoKcUManus (PyHKIMOHAIbHBIX
3aBucuMocTeil. Yncnennoe nuddepeHmpoBanie 1 HHTerpupoBanue. YuciaeHHbie
METOJbI TIOMCKA JKCTpeMyMa. BbIUMCIUTENbHBIE METOJbl JUHEWHOWU anreOpshl.
YuclieHHbIE METOIbI pellieHus cucTeM auddepeHranbabiX ypaBHeHuid. Crutaiin-
amnmpoOKCUMAIlUs, UHTEPIOAIMS, METOJ] KOHEUHBIX 3jeMeHTOB. [IpeobpazoBanus
Oypee, Jlarumaca, Xaapa u ap. UnciaeHHbIE METObI BEUBIIET-aHAIN3A.

Boruucnumenvnwiti sxcnepumenm. IIpuHIUIBI TPOBEAECHUS BBIYUCIUTEIBHOIO
sKcepuMeHTa. Mojenb, alirOpuT™, IporpaMmma.

Mawurnnoe mooenuposanue (MM). OcHoBHBIE TIOJ0XeHUST MM, cBsa3b MM ¢
MerogamMu  Monte-Kapno. DOrtanbkl  MOCTPOCHUST UMUTALMOHHOW  MOJIEIH.
Bepudukanus wMuTtanuoHHOoWM Mojaenu. JlucriepcuoHHbI aHanmm3. [loyHBIN
dakropHblit mian 2**k (amroput™m Merca). JlpoGublit daxTopHbIl mmaH 2%¥k
(ompenenenue cmemaHHbiXx  3ddekroB). Ilmanel mepBoro mopsaka s
PErpecCUOHHBIX 3KCIEPUMEHTOB (MAaTPUYHBIA MOAXOJ, CTaTUCTUYECKUN aHaIu3
ypaBHEHHUS).




Ocnoguble NOHAMUA UHDOPMAYUOHHLIX — MeXHoIo2ul. BbplunucIuTenbHas
TEXHUKA, HA3HAYEHUE U XapAKTEPUCTUKH OCHOBHBIX U MEpUPEPUNHBIX YCTPONCTB.
NudopmanmoHHo-BbIYMCIUTENbHBIE ceTH. Kiaccudukanus BbIYMCIUTEIbHBIX
cereil. OCHOBHBIE MMOHSTHUS CETEBBIX CUCTEM.

OcHoBHble NOHAMUS NPOCPAMMUPOBAHUs. ANTOPUTM. SI3BIKM U TEXHOJOTUU
nporpammupoBanus. [lakeTbl NpUKIaIHBIX TPOTPAMM.

Paznen 3. Metopl MAaTeMaTUYECKOTO MOJICITUPOBAHHUS

OcHOBHble NPUHYUNBL MAMEMAMUYECKO20 MOOeIUPO8anuss. DIEMEHTapHBIC
MaTeMaTHYECKHE MOJIEIM B MEXAHUKE, TUIPOJUHAMUKE, BJIEKTPOIUHAMHUKE.
YHHUBEpPCAaTbHOCTh ~ MAaTeMaTUYECKUX  Mojeneid.  Merogel  MOCTPOEHUSA
MaTEeMaTUYeCKUX MOJieJeil Ha OCHOBE (PYH/IAMEHTAJIbHBIX 3aKOHOB MPHUPOJBIL.
BapuanmoHHble NpUHIUITEI HOCTPOECHUSI MAaTEMATHUYECKUX MOJICIIEH.

Memoowl uccredosanus mamemamuyeckux mooesei. Y cronunuBocTb. [IpoBepka
aJICKBATHOCTU MaTEMaTUYECKUX MOJIETEH.

Mamemamuueckue moodenu 6 HaAyuHbIX ucciedoganusx. MareMaTudecKue
MOJEIM B CTAaTHCTHYECKOW MEXaHUKE, DSKOHOMHKE, Ouojgorud. Meroabl
MaTeMaTUYECKOT0 MOJICIUPOBAHUS U3MEPUTEIHHO-BBIUUCIUTEIBHBIX CUCTEM.

Mooenu ounamuueckux cucmem. Ocodbie Touku. budpypkanuu. JlunamMmuueckuii
Xaoc. OproaudyHocTs U mnepememnBanue. IloHsTHE O caMoOpraHU3alUu.
JluccunaTuBHBIE CTPYKTYPBbL. PeXKUMBI ¢ 000CTpEHUEM.

Mooenu cucmemnoco awnanuza. Onpenenenue cucrteMbl. CTpoeHHe W
(GYHKITMOHUPOBAHUE CUCTEM. MOJIEIN CUCTEMBI: “‘UepHBIH SIITUK, COCTAB CHCTEMBI,
CTPYKTypa CHCTeMbl, “Oenblii  samuk”’. CTpPYKTypHBIE CBSI3M, CETEBbIE,
uepapxudeckue CTpyKTypbl. CTPYKTYpbI CO ClIaObIMU CBS3SMU, MHOTOYPOBHEBBIE,
MHOTOJIIEIIOHHBIE CTPYKTYphl. DyHKIMOHUpOBaHUE cuctembl. Kiaccudukarms
cucteM. 3aKOHOMEPHOCTH pa3BUTHs cucteM. Kiaccudukaiysi MeTo10B CUCTEMHOTO
aHanuza. Meroabl (POpPMaTM30BaHHOIO MPEJACTABICHUS CHCTEM. MeTobl
aKTUBU3AIMM UHTYUIIUU CTEIUATUCTOB. CBSA3M MEXKIY METOJAMU Pa3HbIX TPYMI.
CHHTEeTHYECKHE METObl CHCTEMHOI'O aHAJIN3a.

Mooenu uccnedosanusi onepayuti. IlnanupoBanne MpoU3BOACTBA HAa YPOBHE
IPOMBIIUIEHHOTO  mpeanpustus.  [lnmaHupoBanme Ha  ypoBHE  OTpaciu
POMBIIUIEHHOCTH (00BbeAMHEHH S, KoMIaHuH). COCTaBIeHHE ONTUMAIbHOU CMECH.
TpancnoptHas 3amada. Pa3menieHne NpoOW3BOJACTBA. 3aJauM YIOPSAIOYEHUS H
corjlacoBanusi. BeposTHOCTHbIE METOAbI COTJACOBaHMs. 3aJaud ONTUMHU3AIMU B
CEeTEeBOM IUIaHUpOBaHWH. Bribop wMapmpyta. Ilowck kparuaiiiero myTH,
MatpuuHbiii Meton [1Iumberna. 3agaya koMMHuBOsDKEpa, MmeToa JIuTTia.

Mooenu maccogozo obcaysxcusanus. 3agadd MacCOBOTO  OOCITYKHBaHUS.
Cucrempl MaccoBOro oOCTyKuMBaHus U ux kiaccudukanus. COCTOSHUSI CUCTEMBI
MaccoBoro oociyxuBanus. [loastue cocrostaus. Llenms MapkoBa kak mpocTeiias
MOl MaccoBoro oOcnmyxuBanus. IloToku coOwiTHil. Ilpocteitmmii  moTOK
coObITMl M ero cBoiicTBa. HecTanmonapuelii myaccoHOBckuil moTok. IloTok
[Tanpma. Tlotoxk Opnanra. Bpemst oOciyXuBaHUs Kak cllydailHasi BeJIMYMHA.
Cucrema MaccoBOTo 00CITy)KMBaHUs ¢ OTKazaMu. [locTaHOBKa 3aa4u onpeeieH s
BEpPOSATHOCTEN cucTeMbl. BeiBo1 ypaBHeHUI Dpnanra. @opmyssl Dpaanra. Cucrtema
MaccoBOro oOcnmykuBaHUsi ¢ okujganueM. IlocTaHoBka 3agauu ompeaeseHus
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BEpOATHOCTEH cucteMbl. O600IIeHe YpaBHEHU DpiiaHra Ui CHCTEM MacCOBOTO
00CITy>KUBAHUS C OUEPEISIMHU.

Mooenu ynpasnenus 3anacamu. Ilpupona u coaepskaHue 3a1ad yHpaBiICHUsS
3aracaMu. CTpyKTypa CHUCTEMBI YIpaBJIEHUs 3anacamu. JleTepMHUHMpOBaHHbBIE
3aJa4M yNpaBjIeHUs 3amacaMu. 3ajaya Juisd OJHOPOJHOM MPOIYKIUHU IPU OJHOM
YPOBHU YIIpaBJICHUs. 3ajjauya Ipy Pa3IMYHbIX BUAX NMPOIyKIUH. BeposTHOCTHBIE
3a7lauu YIpaBICHHS 3aracami.

Pazpen 4. TIpoexkTupoBaHue U pa3paboTka KOMILIEKCOB MPOTrpaMMm

OcobeHHOCTH ~ pa3paboOTKu  CHOXHBIX  mporpamM.  Kiaccudukanms
IporpaMMHOro obecriedeHusi. ABTOMATH3WPOBAHHBIE CPEACTBA Pa3pabOTKU.
Kuznennwnii 1wk (OKL) mporpammbl. Mogenu XKL YenoBeko-MammmHHBIN
uHTepdeic (ompeaeneHre, KOHUEMIWW W MPUHIMIBI TOCTPOCHUS, OCHOBHBIC
anemeHTsl). [lpomecc cozmanuss komiuiekcoB mnporpamm  (KIT).  Dtambi
npoektupoBanuss KII  (cmeuuduxanus, nOpoekTUpoBaHWE H  peann3anus,
aTTecTanus, 3BOJIIOIMA). [IpUHIUNBI CTPYKTypUpOBaHUS MPOTPaMM M JIAHHBIX
(MOIyJIbHO-UEPAPXUYECKOE  TOCTPOCHHE  MPOTrPaMM, CTPYKTYpPHpPOBaHHE
MPOTPaMMHBIX KOMIIOHEHT, CTPYKTYPUPOBaHUE JaHHBIX). TecTUpOBaHUE U OTIaJKa
[IC. ObecneueHrne HaIEKHOCTH (YHKUMOHUPOBAHHUS MPOrPAMMHBIX CPEACTB U
MH(MOPMAITMOHHBIX TEXHOJOTUM (MOHITUS HANCKHOCTH; (DAKTOPHI, CHIKAIOLIUE
HAJeKHOCTh, OOECIEYEHUE HAJIEKHOCTH IIyTEM BBEACHHUS H30BITOUHOCTH;
MIPOTPaMMHBIE METO/IbI ITOBBIIICHUS HAIEKHOCTH).

IlepeyeHb BONPOCOB /JIsl MOATOTOBKY K KaHAMAATCKOMY IK3aMEHY
MeTpuueckue 1 HOpMUPOBAHHbIE TPOCTPAHCTBA.

[IpocTpaHcTBa HHTETPUPYEMBIX (DYHKIIMA.

JIuneiinbple HeMpepbIBHBIE (DYHKIIMOHAIIBI.

JIuHeliHbIe onepaTopbl. DJIEMEHTHI CIEKTPATIbHON TEOPHH.
HuddepennnanbHbie 1 MHTETPAIbHBIE OTIEPATOPHI.

OKCTpeMaJIbHbIE 337]a4M B €BKJIMIOBBIX IIPOCTPAHCTBAX. BBIMyKIble 3ajaul Ha
MUHHAMYM.

7. Martematuueckoe MpOrpaMMHUpOBAaHME, JIMHEHHOE  NIPOrpaMMHUpPOBAHUE,
BBIITYKJIO€ [TPOrpaMMHUpPOBaHMUE. 3aJa4l HA MUHUMAaKC.

8. OcHOBBI BapHaLlMOHHOTO HUCYMUCICHHS. 3aJadydl ONTHUMAJIBbHOTO YIPAaBJICHUS.
[TpuHmn makcumymMma. [IpuHIMIT AMHAMUYECKOTO IPOrPaMMHUPOBAHHUS.

9. AkcuomaTHKa TEOpUU BEpOSITHOCTEW. BeposTHOCTH, yCIIOBHAsI BEPOSTHOCTD.
HeszaBucumocts. CityyaliHble BEJIMYMHBI U BEKTOPBI.

10. DneMeHThI KOPPENSIIMOHHON TEOPUHU CITyYalHbBIX BEKTOPOB.

11.OneMeHThI TEOPUU CIIyHYaHBIX IPOLIECCOB.

12. ToyeyHoe 1 UHTEPBAIBLHOE OIICHUBAHHUE TTAPaMETPOB pacIpeacICHUSI.
13.DneMeHThI TEOPUH MPOBEPKU CTATUCTUYECKUX TUIIOTES.

14. 95eMeHThl MHOTOMEPHOIO CTATUCTUYECKOTO aHAJIN3a.

15. OcHOBHBIE NOHSTHUS TEOPUU CTATUCTUUECKUX PEIICHUIA.

16. OcHOBBI TeOpHHM HHPOPMAIIUH.

17.O0mas npobaema pemreHusi. yHKus noTepb. bailecoBCKuil 1 MUHUMAaKCHBIN
noaxoabl. MeTo 1 nocae10BaTeNbHOrO MPUHATHS PELICHHUS.

SoghkowdE



18. VickyccTBeHHbI HHTEIEKT. Pacrio3naBanue o0pas3os.

19. UnTepnonsuus U anmpokcuManus (pyHKIIMOHATBHBIX 3aBUCUMOCTEH.
20.Yucnennoe quddepeHIIMpoBaHUE U UHTETPUPOBAHHE.

21.YucreHHble METOIbl TOUCKA IKCTPEMYyMa.

22. BprauciuTebHbIe METO/Ibl TUHEHHON aareOphl.

23.YucneHHble METOIbI pellieHHs cucTeM T epeHInaabHbIX YpaBHEHUN.

24. CrutaiiH-anmnpoKCUMAIIMsl, UHTEPIOJISIINS, METOJ] KOHEYHBIX DJIEMEHTOB.
25.IIpeobpazoBanns ypre, Jlamnaca, Xaapa u apyrue.

26. [TpyuHIIUTIBEI TPOBEEHUS BEIYUCIUTEILHOTO KCIIEpUMEHTA. MOJIeNb, aITOPUTM,
mporpamma.

27.OCHOBHBIC TIOJIO)KCHHSI MAIIMHHOTO MOJICTUPOBAHMS, CBSI3b MAITUHHOTO
MOJENUPOBaHus ¢ MeTonamMu MoHTte-Kapno. Dtansl TOCTpOCHUST UMUTALHMOHHON
Mozenu. Bepudukanus MMATaMOHHON MOJENH.

28. Dtarnbl IOCTPOSHUSI UMUTAITMOHHOW Mojieni. Bepudukarys UMUTAIIOHHOM MOJIEITH.
29. lucriepCMOHHBIN aHAJIN3.

30.TomHeIit hakTopHIii mian 2**k (anropurm Merca).

31. dpoOHusiii pakropHbii 1ad 2**k (onpenenenne cMemanHbiXx 3QPEKToB).
32.11nanbl mepBOrO MOPSIAKA JJISI PETPECCHOHHBIX SKCIEPUMEHTOB (MATPUUHBIN
MOJIXO0J1, CTATUCTUYECKUN aHATIU3 YpaBHEHU).

33.BeiuncnauTenbHas TEXHUKA, Ha3HAYEHUE U XAPAKTEPUCTUKH OCHOBHBIX H
nepudepuitHpix yctpoicTB. OnepalldOHHbIE CHUCTEMBI. Buabl onepanmoHHBIX
CHCTEM.

34. UudpopManinoHHO-BEIYUCIUTENbHBIC ceTH. OCHOBHBIC TTOHATHUS CETEBBIX CUCTEM.
Kinaccuduxaiiysi BBIUUCIUTEIIBHBIX CETEH.

35. Anroput™.  ANTOPUTMUYECKUE S3BIKA. TEXHOJOTHH TMPOTPaMMHUPOBAHUSI.
[TakeTsl TPUKIATHBIX TIPOTPAMM.

36. MeToapl OCTPOCHUS MaTeMAaTHYECKUX MOJIENIed Ha OCHOBE (DyHIaMEHTAIBLHBIX
3aKOHOB TMpPHUPOAbI. BapualMoHHbIE TPUHIUIBI TOCTPOCHUS MaTEeMAaTUYECKHX
MOJIETIEN.

37.MeTonpl HMccleIOBaHUS MaTeMaTHYeCKuX Mojeiei. YcroitunBocth. [IpoBepka
aJeKBaTHOCTH MOJEJICH.

38. MareMaTH4YeCKHE MOJEIH B CTATUCTUYECKON MEXaHHUKE, DKOHOMUKE, OMOIOTUH.
39.Mopgenu puHamuyeckux cucrteM. OcoOble TOYKHM. JIMHAMHYECKHI Xaoc.
DproauyHOCTh U iepemMernuBanue. [loHsTHE 0 camoopranmu3aiuu. J{uccumaTuBHbIC
CTPYKTYpPbL. PeXUMBI ¢ 000CTpEHUEM.

40. Onpenenenue cuctembl. CTpoeHUE U PYHKIIMOHUPOBAHUE CUCTEM.

41.Mogenu cucTeMbl: ‘“‘depHbI SIIMK’, COCTaB CUCTEMbI, CTPYKTypa CHUCTEMBI,
“OenbId AMUK.

42.CTpYyKTYpHBIC CBSI3U, CETEBBIC, HUEpapXUYeCKHUe CTPYKTYphbl. CTPYKTYpHI CO
C1a0bIMU CBSA3SIMU, MHOTOYPOBHEBBIE, MHOTOAIIICIOHHBIC CTPYKTYPHI.

43. OynknuonupoBanue cuctembl. Kiaccudukanus cucteM. 3aKOHOMEPHOCTH
pPa3BUTHS CUCTEM.

44.Knaccudukamnuss METOJ0B CUCTEMHOTO aHain3a. MeTonbl (hopManrn30BaHHOTO
MIPEACTABIICHUS] CUCTEM. METO/Ibl aKTUBU3AIMN MHTYUIIMU CHEeIHaIncTOB. CBs3n
MEXIy METOAaMH pa3HbIX Tpynn. CHHTETUYECKHNE METOIbI.
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45.TlnaHupoBaHre TPOW3BOJICTBA HA YPOBHE MPOMBINIJICHHOTO TPEITPHUSTHUS.
[InanupoBaHue Ha YPOBHE OTPACIIH IPOMBIIUICHHOCTH.

46.3amaun  yHOpSAOOYEHUS] W COIVIACOBaHMs.  BeposTHOCTHBIE  METOAbI
COTJIacOBaHMUSI.

47.3agaud ONTHUMM3AIMK B CETEBOM IUIaHUpOBaHUU. Bribop mapmipyta. [louck
KpaT4aiiiero mytu, Matpuunbiii metos [llumOena. 3agaya KOMMUBOSIKEPA, METOT
Jlurtna.

48.CuctemMbl MaccoBoro oOcmyxkuBaHusi W ux Kiaccuduxamus. CocTosHus
CUCTEMBI MaccoBOro oociyxuBanus. [lonsTue cocTosaHus.

49.1lenr MapkoBa Kak MpoCTeHIas MoJIeIb MaccoBoro obcmykuBanus. [ToToku
cobpiTuii. Ilpocrteiimmii mMOTOK cOOBITHII M ero cBoiicTBa. HecrannoHapHbIA
nyaccoHoBckul noTok. [Totok [1anema. [ToTok Opianra. Bpems oOciaykuBaHus Kak
CJy4dailHasi BeJIMYMHA.

50.Cuctema maccoBoro oOcnmykuBaHusi ¢ oOTKazamu. I[locTaHoBKa 3amauu
OTIpEeJICIICHHS BEPOATHOCTEN cUCTeMbl. DOpMyIIbl DpJiaHra.

51.Cuctema MaccoBOro OOCITYXHBaHHUS C OXHJIAaHUEM. 3aJaud OIpeeNCHUs
BEPOSITHOCTEU CHCTEMBI.

52.1lpupona u coxepkaHue 3anad ympasiaeHus 3anacamu. CTpyKTypa CUCTEMBI
yIpaBJICHUS 3aMlacaMHu.

53. letepMUHUPOBAHHBIE 3a/1a4Ml YIIPABJICHUs 3amacamu. 3ajiada Jisi OJJHOPOTHOM
NPOAYKIIMM TIpU OJHOM YPOBHE VIpaBICHHSA. 3ajadya MPH Pa3IUIHBIX BHIAX
TIPOAYKITHH.

54.BeposTHOCTHBIE 33/1aud yIIpaBJICHUs 3allacamu.

55. Ha3nauenue u knaccugpukanys NporpaMMHOTO 00€CTIeUeHHUS.

56.OCHOBHBIC KaueCTBCHHBIE MW DJKOHOMHYECKHE KPHTEPUHU IPOTPAMMHOTO
oOecrieueHus: MPUMEHUTENBHO K pa3pabOTKE U UCIIOJIb30BAHUIO.
57.YenoBeko-MamuHHbIN uHTEp(dECc (ompeneneHue, KOHIENIMU W TMPUHIIUIIBI
MOCTPOEHUS, MOJIEIH, 3TAIbI Pa3pabOTKU, OCHOBHBIEC DJIEMEHTHI).

58.TlokazaTenn HAACKHOCTH U MOOMIIBHOCTH IIPOTPAMMHOTO O0CCIICUCHHUSI.
59.IIporpaMMHOE CpeNICTBO, KOMIUIEKC MpOorpaMm (OmpeesieHue, KOMIIOHEHTHI,
kiaccudukaims). Metoasl pa3paboTKu.

60. Kuznennsiii uxn (KL) mporpammusix cpencts. Mogenu XKII.

61. Cragus minanupoBanus komiiekca mporpamm (KC). Metoasl, ucroiab3yembie Ha
stane mnanupoBanus KC. [Toctpoenune nndopmannonnoit moaenu KC.

62.Cranus CUCTEMHOro aHajau3a. AHajau3 NPOEKTa, OIeHKa IeIeco00pa3sHOCTH
npoekTa. Pa3paboTka TEXHUYECKOTO 3a/1aHHUS.

63.Cranus koHcTpyupoBaHusi. I[loctpoenue Mojenu mpoiieccoB. IlocTpoeHue
MoOJeNM JaHHbIX. OnucaHue anropuTMOB 00pabOTKM naHHbIX. OTnanka u
TECTUPOBAHUE MPOTPAMM.



3. PEKOMEH/JIOBAHHASI JIUTEPATYPA JIUISI IOJITOTOBKHU K
KAHIUJIATCKOMY DK3AMEHY

a) OCHOBHAas JiUTeparypa:

1. Akodpd P. OcHoBsl uccnenoBanus onepanuit / P. Axopd, M. Cacuenu. — M.:
Mup, 1971.

2. Anexcaxud C.B. IlpukiagHoi CTaTUCTUYECKUW aHaNMW3 JOaHHBIX. B 2 1. /
C.B. Anekcaxun. — M.: IIpuop, 1999-2000.

3. bopoBkoB A.A. Teopus BepositHocTelr / A.A. bopoBkoB. — M.: Dauropuain
YPCC, 1999.

4. bopoBkoB A.A. Maremaruyeckass cratuctuka / A.A. BbopoBkoB. — M.:
Onuropuan YPCC, 2000.

5. BacunseB @.II. YucneHHble METOAbl pEUIEHUS HKCTpEMalIbHBIX 3anad /
@.I1. Bacunbes. M.: Hayka, 1981.

6. BepxOunkuit B.M. Uwucnennele MeToabpl (MAaTeMAaTHUYECKUH aHAIU3 |
OOBIKHOBEHHbIE au(pepeHmanbabie ypaBHeHus1) / B.M. BepxOuukuii. — M:
Bricm. Ik, 2001.

7. T'nenenko b.B. Kypc Teopuu BepositHocteit. / b.B. ['Henenko — M.: Dnuropuan
YPCC, 2001.

8. llemunoBuu b.I1. OcHoBBbI BerunciauTeapHON Matematuku / b.II. JlemumoBud,
N.A. Mapon. — CII6.: U3a-Bo «Jlarby, 2006.

9. MBanoBa I'.C. Texnomorust mporpammupoBanusi / I'.C. UBanoBa. — U3n-Bo
MI'TY um. H.D. baymana, 2003.

10. UccnenoBanue onepanuii. B 2 4. / mox pen. J[x. Moynaepa, C.Onmvarpabu. — M.:
Mup, 1981.

11.Kpacosckuii I'.M. IlnanupoBanue skcnepumentoB / [.W. Kpacosckuii,
['.®. ®unaperos. — Mu.: U3a-8o BI'Y, 1982.

12.JIe6ener B.B. Marematnueckoe MOAECTUPOBAHUE COIMAIBHO-DPKOHOMHYECKUX
npouecco / B.B. Jle6enes. — M.: U3OI'PAD, 1997.

13. Konmmoropos A.H., ®omun C.B. @yukimonanbubiii ananms / A.H. Konmmoropos,
C.B. ®omun. — M.: Hayka, 1984.

14. Jlunnae B.B. [IporpammHuas unxeHepusi. MeTonoaoru4eckue oCHOBHI: Yuel. /
B.B. JIumnaes; 'oc. yH-T — Beicmas nikona skonomuku. — M. TEUC, 2006.

15. Marematnueckoe wMopenupoBanue / mox pen. A.H. TuxonoBa, B.A.
CapoBuuuero u Jp. — M.: U3a-so MI'Y, 1993.

16.TletpoB A.A. OnbpIT MaTeMaTHYECKOTO MOJICIUPOBAHUS IKOHOMUKH /
A.A. Ilerpos, W.I'. Ilocnienos, A.A. lllananuH. — M.: DHeproatomusaart, 1996.
17.TlopmeB C.B. Yucnennsie Mmetoasl Ha 6a3ze Mathcad / C.B. Ilopmnes, U.B.
benenkosa. — CI16.: BXB-IlerepOypr, 2005.

18.1IpitheB FO.II. MeToasl MaTeMaTHYECKOTO MOJCIMPOBAHUS H3MEPUTEIHHO-
BeruncauTenbHBIX cucteM / FO I1. ITeiTheB. — M.: ®uzmaraut, 2002.

19. Camapckuii A.A. Marematudeckoe moaenupoBanue / A.A. Camapckmii, A.Il.
Muxaiinos. — M.: ®u3matiut, 1997.

20. Commepsun U. Umxenepust nporpammuoro obecneuenusi / M. CommepBui. —
M.: U3narenbckuit oM «Buibsamcey, 2002.
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21. XamutoB ['.II. TlpousBonsamme ¢yHkinuun B Teopuu BepostHocTert / [.IL
XamuroB. — Upkytck, 2009.

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. boxc JIx. Ananu3 BpemeHHBIX psjioB. IIporHo3 u ympasnenue / JIx. bokc,
I'. Jbxkenkuue. — M.: Mup, 1974.

2. Bacuibe ®.I1. Metoasl ontumuzamuu / @.I1. BacuibseB. — M.: ®@akTopuan
IIpecc, 2002.

3. Bentiens E.C. UccnenoBanue onepanmii / E.C. Beatnens. M.: Hayka, 1988.

4. Bupt H. Anroputmsl 1 cTpykTypsl AaHabix / H. Bupt. — M.: Mup, 1989.

5. JlembssaoB B.®. Beenenune B munnmakc / B.®. JlembsHos, B.H. Mano3emoB. —
M.: Hayka, 1972.

6. Kamutkua H.H. Yncnennsie metoasr / H.H. Kamutkun. — M.: Hayka, 1978.

7. KpacnomekoB II.C. Ilpunuunsl noctpoenuss moxenei / I1.C. KpacHouiekos,
A.A. IletpoB. — M.: U3a-Bo MI'Y, 1984.

8. Kporo B.®., Metoasl u 3amaun ontuMaibHoro ymnpasienus / B.®D. Kporos,
b.1. I'ypman. — M.: Hayka, 1966.

9. Moucee H.H. MaremaTtuueckue 3agaun cucreMHoro ananmmsa / H.H. Mowucees.
— M.: Hayka, 1981.

10. TIleperymo @®.M. Beenmenue B cuctemunii anamusz / @.U. [leperynos,
@.I1. Tapa-cenko. — M.: Beicmas mkona, 1989.

11. Ilontpsirun  JI.C. MaremaTuyeckas TeOpUs ONTHUMAJIbHBIX IPOIECCOB /
JI.C. llonTpsarun, B.I'. bontsuckuii, 3.b. 'amknemnaze, E.®. Mumenko. — M.:
Hayxka, 1961.

12. ITpunikep A. BBeneHue B uMUTANMOHHOE MojenupoBaHue U si3bik CJIAM-2 /
A. Ilpuuxkep. — M.: Mup, 1987.

13. Pomaner; 10.B. 3amura nHpopmanmmu B KOMIBIOTEPHBIX CHCTEMax W CETAX /
1O.B. Pomanen, I1.A. Tumodees, B.®. [llansrun. — M.: Paguo u cBs3e, 1999.

14. PozanoB I'.B. Craructuueckoe MOAETUPOBAHUE pPa3BUTHUS OTpaciau /
I'.B.Po3anoB. — M.: Cratuctuka, 1976.

15. Cratuctuyeckoe MojieiupoBanue u mporaosuposanue / 'am6apos I'.M. [u 1p].;
nox pen. A.I'. I'punGepra. — M.: ®unancel u cratuctuka, 1990.

16. TuxonoB A.H. Metoapl pemenuss HekoppekTHbIX 3amady / A.H. Tuxonos,
B.4. Apcenun. M.: Hayka, 1979.

17. ®okc k. IIporpammHoe obecnieuenue u ero pazpadortka / k. dokc. — M.:
Mup, 1985.

18. YynuukoB A.M. Maremarndyeckue MOJACIM HEJTWHEWHOW JUHAMUKH /
A.W. Yynnukos. — M.: ®uzmariur, 2000.

19. Dnuenc A. IlpuHIUIIBI 00BEKTHO-OPUEHTUPOBAHHON pa3pabOTKU Mporpamm /
A. Dmmenc. — M.: 3parensckuit 1om «Bumbsamcy, 2002.

20. Onun [1.b. Jluneitnoe nporpammupoBanue / JI.b. FOnun, E.I'. Tonpimreitn. —
M.: Hayxka, 1969.
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4. ITPOUEAYPA TPOBEJAEHUSA KAH/IUJATCKOI'O DK3AMEHA

Ha xangupaTckoMm sK3aMeHE MO CIEeNMATbHOCTH aClUPaHT (COMCKATENh)
JOJDKEH ~ IPOJIEMOHCTPUPOBATH  BIAJEHUE  KAaTErOpPHAJbHBIM  aIlllapaToM
KOMITBIOTEPHBIX HAYK U MTHGOPMATUKHU HAYK, BKJIIOYAsi 3HAHWE OCHOBHBIX TEOPUI U
KOHLIEMIIMIA BCEX pa3/eliOB JIUCHUIUIMHBI creruanu3anuu. OH TakkKe [0JIKEH
MOKa3aTh YMEHHUE HCIOIb30BaTh TEOPUU U METOJIbl MATEMATUKU U MHGHOPMATHKH
JUTSl aHallM3a COBPEMEHHBIX MPOOJIEM MO0 JaHHOW CHENUaTbHOCTH W M30paHHOU
00JIaCTH MPEIMETHOHN CIIEIIUATN3aIINN.

JIns mpueMa KaHIUIATCKUX DK3aMEHOB CO3JA0TCS KOMHCCHUU TIO MPHUEMY
KaHJUJATCKUX 53K3aMEHOB, COCTaB KOTOPBIX YTBEPKIACTCS PYKOBOAUTEIEM
OpraHU3aIUu.

CocTaB »K3aMEHAMOHHOW KOMHUCCHU (OPMHUPYETCS M3 YHKCiIa HAy4YHO-
NeJaroru4eckux pabOTHUKOB (B TOM 4YHCIIE pabOTAIONIMX MO0 COBMECTUTEILCTBY)
OpraHu3alyu, 1€ OCYILIECTBISETCS IPUEM KAHIUAATCKUX SK3aMEHOB, B KOJINYECTBE
He OoJiee 5 4enoBeK, U BKIII0YAeT B ce0s MmpeiceiaTess, 3aMeCTUTEN peceaaTens
Y YJIEHOB 3K3aMEHAllMOHHON KOMHUCCHU.

DK3aMEHallMOHHAsI KOMHUCCHSI IO TPUEMY KaHJIUJATCKOTO 3K3aMEHa I10
CIIELIMAJIbHOW JUCLUIUIMHE I[PABOMOYHA IPUHUMATh KAHIUJATCKUN 3K3aMEH IO
CHEUHUAIBHOW JUCUUIUIMHE, €CIM B €€ 3acCeJaHhHd Yy4YacTBYIOT HE MeEHee 3
CIICIIMAJIMCTOB, MMEIOIINX YYEHYI0 CTENEHb KAaHAWAATa WM JOKTOpa HAyK IO
HAyYHOW CIEIMAJIbHOCTH, COOTBETCTBYIOIIEH CIENUAIBHON IUCIUILIMHE, B TOM
yucie 1 TOKTop HaykK.

JIns TIOATOTOBKM OTBETA COUCKATENb YYEHOW CTENEHU HCIOJIb3YET
AK3aMEHAIIMOHHBIC JIMCThI, KOTOPHIE COXPAHSIOTCA IOCIE€ NpUEMa JK3aMEHa B
TEUYECHUE roja.

Ha xaxnmoro couckarenss ydeHOU CTENEHU 3aIlOIHAETCS IMPOTOKOJ ITpruema
KaHJIUJIATCKOTO JK3aMEHa, B KOTOPBIM BHOCSTCS BOMPOCHI OMIJIETOB M BOIPOCHI,
3aJJaHHBIE COUCKATENIO YJICHAMU KOMUCCHUHU.

YPpOBEHb 3HAHUK COUCKATENS YYEHOM CTEIIEHU OLIEHUBAETCS HA «OTIIMYHOY,
«XOpOLIO», KYAOBIECTBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHO).

[IpoTrokosn mnpuema KaHIUIATCKOTO SK3aMEHA IMOAINKUCHIBACTCS YJICHAMU
KOMHUCCHM C YKA3aHUEM HX YUYEHOM CTEIEHW, YYEHOrO 3BAaHHS, 3aHMMAaeMOU
JIOJKHOCTU M CTIEIUAIIBHOCTH COTJIACHO HOMEHKJIATYPE CIEUUAIbBHOCTEN HAYYHBIX
pabOTHUKOB.

[IpoTokosbl 3aceqaHnii SK3aMEHAIMOHHBIX KOMMCCHUM TIOCIIE YTBEPKIACHUS
PEKTOpPOM  BBICIIETO0 Y4EOHOTO 3aBEACHUS WM PYKOBOJMUTEIEM HAYYHOIO
YUPEKICHUS, OPTaHU3AIMU XPAHITCA MO0 MECTY CAAYM KaHIUIATCKUX YK3aMEHOB.

O cpaye KaHAUAATCKOTO IK3aMEHa BBIAAETCS YAOCTOBEPEHUE YCTAHOBICHHOM

(hOpMBL.
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5. CTPYKTYPA U OBPA3EIl BUIETA JIJIA CAAYAU
KAHANJATCKOI'O 9K3AMEHA

DK3aMEHAIIMOHHBIM  OWJeT g CcJaud KaHJUAATCKOTO JSK3aMeHa 1o
cnenuanbHocTu 1.2 KommbroTepHble Hayku U MH(OpMATHUKA BKIIOYAET B ceOs
YeThIpE BOMPOCA: BOIPOC MEPBBIH-TpeTHii— U3 dyncia BornpocoB bioka(-o) 1 (...);
YETBEPTHIA BOMPOC — MO TEME JUCCEPTAMOHHOTO HCCIEAOBAHUS COMCKATEIs

(acniupanTa).
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Obpasey ounema 015 cOayu KAHOUOAMCKO20 IK3AMEHA

MuHuCTEepCTBO HayKH M BBICIIETro oOpazoBanust Poccuiickoit denepanun
®I'BOY BO «BAUKAJIBCKUM T'OCYJIAPCTBEHHBI YHUBEPCUTET»

Hayunas cnieunansaocts 1.2 KomnbroTepHble Hayku U HH(pOpMaTUKA
(wugp u HaumeHo8aHUE HAYUHOU CREYUATLHOCL)

Kanauparckuii 3x3aMen
IK3AMEHAILIMOHHBIU BUJIET Ne 1

1.2OneMeHThI TEOPUU CIYyYaHBIX MTPOIIECCOB.

2.OynkunoHupoBanue cucteMbl. Kraccudukanus cucteM. 3aKOHOMEPHOCTH
Pa3BUTHS CUCTEM.

3.YenoBeko-MalIMHHBIN HHTEpdEiic (ompeaeneHrne, KOHICMIUA W TPHUHIHUIIEI
HOCTPOEHUS1, MOJIENIH, ATAIbI pa3paO0TKU, OCHOBHBIE 3JIEMEHTBHI).

buner cocraBun:

(0omxcnocmo, nazeanue xagedpwvr) (OUO)
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6. OBPA3EIL] IPOTOKOJIA 3ACEJAHUSI KOMUACCHH 11O TIPUEMY
KAHJIMJIATCKOT'O DK3AMEHA

'VTBEPXIAIO B
PekTop ynuBepcurera

B.B. Urnarenko

MuHHCTEPCTBO HAYKH U BBICIIETO
obpazoBanus Poccuiickoit @enepanuu

denepabHOE FOCYAAPCTBEHHOE OFOKETHOE
00pa3oBaTeIbHOE YUPESIKICHUE
BBICIIIETO 00pa30BaHUs

«BAMKAJbCKUHA
I'OCYJAPCTBEHHbBIN

YHUBEPCUTET»

(OI'BOY BO «bI'Y»)
Jlenuna yi., 1. 11 r. Upkyrck, 664003;
Tenedon: (3952) 52-26-22; E-mail:
info@bgu.ru; Caiir:www.bgu.ru;
OKIIO 02068232 OI'PH 1023801008648
WHH/KIIIT 3808011538/380801001

Ne
Ha Ne oT

[3acenanue sK3aMEHAIMOHHOM KOMUCCHH |

Cocmas Komuccuu.

(c yka3aHHeM y4eHOU CTeleHu, 3BaHus U JIOJDKHOCTH)

YTBEPKIEH NPUKA30M 10 YHUBEPCUTETY Ne oT 202__ 1.

CJIYHIIAJIM:
[IpyreM KaHAMIATCKOTO IK3aMEHA OT

(bammmust, UM, OTYECTBO)

11(0) HAay4YHOU CIIEUATTBHOCTH

(wu@dp u HaUMeHOBaHUEe HAYYHOU CReYUAIbHOCML)

Ha skx3amene ObLIH 3a71aHBI CIEAYIONINE BOIIPOCHI:
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PEIINJIN:
Cuurars, 4TO aCIIUPAHT

BBIACPIKAJIa 9K3aMCH C OHeHKOﬁ

IIpencenarens KOMUCCUU:

3aM. npencenaTens

(®PUO, noxnucs)

Yi1ieHbpl KOMUCCUU

(®PUO, noxnucs)

(®PUO, noxnucs)

(®UO, noxnuce)

(®UO, noxnuce)
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