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1. OBHIHE ITOJIOKEHUA

Hayunas cneumansHocTh 1.2.2 MaTemaTnueckoe MOJAEIUPOBAHUE, YHCIECHHBIE
METO/Ibl 1 KOMILJIEKCHI IPOIPAMM HalpaBJIEHA HA MMOATOTOBKY HAYYHBIX U HAy4YHO-IIE-
JaroruyecKux KaJpoB, a TAKKe BHICOKOKBATU(UIIUPOBAHHBIX CIIEIIMATUCTOB-TIPAKTH-
KOB, 3aHUMAIOIINXCS UCCIEA0BAHUEM TEOPETUYECKHUX U MPAKTHYECKUX BOIPOCOB B 00-
JACTU NPUMEHEHUS] KOMITBIOTEPHBIX TEXHOJIOTH.

JlaHHas cnenuasbHOCTh OPUEHTUPOBAHA HA MCCIEAOBAHMS M pa3pabOTKy Teope-
TUYECKHUX IMOJIOKEHUN U COOTBETCTBYIOIIMX MPEIIOKEHUN IO COBEPLIEHCTBOBAHUIO
MaTEeMaTHYECKUX METOJ0B 00pabOTKM HH(OpMAINM, TEXHOJOTUYECKUX PEHICHHI
IPUMEHEHUS! KOMIIBIOTEPHBIX TEXHOIOTHM, CTPYKTYp XpaHEHUS TaHHBIX.

OOBEKTOM U3YYEHHUS CIIELUATbHOCTH ABIISIOTCS Pa3IMYHbIE TPUMEHEHUS KOMIIb-
IOTEPHBIX TEXHOJIOTHI.

OCHOBY JaHHOW INpPOTrpaMMbl COCTAaBHJIM KJIFOYEBBIE IIOJOKEHUS CIEIYIOIINX
y4eOHBIX JIUCUUIUIMH: MaTeMaTH4YE€CKOE MOJIECIMPOBAHUE, CUCTEMHBIA aHAJIN3, JHC-
KpeTHas MaTeMaTHKa, TEOPHs BEPOSITHOCTEN, MaTEMaTHIECKasi CTaTUCTUKA, UCCIIENI0-
BaHHE ONEpaINil, TEOPUS AJITOPUTMOB.

[lenp 3x3aMeHa — YCTaHOBHUTH ITyOMHY MPo(dheCCUOHATBHBIX 3HAHUM COMCKATENS
YYEHOU CTENEHH, YPOBEHb MOJTOTOBIEHHOCTH K CAMOCTOATEIbHON HayYHO-UCCIEA0-
BaTeJIbCKOM padoTe.

Craya KaHIUJATCKUX SK3aMEHOB 00s13aTelIbHa JIJIs IPUCYKJICHUS YUYEHOUM CTENEHU
KaH/IMJ1aTa HayK.



2. BOITPOCBI K KAHANJIATCKOMY 3K3AMEHY

Paznen 1. MaremaTu4eckne OCHOBBI

Dnemenmuvl meopuu GYHKYul U GyHKYUOHANbHO20 aHaIu3d. MeTpruieckue u Hop-
MHUpPOBaHHbIE MpocTpaHcTBa. [IpocTpancTBa mHTerpupyembix ¢ynkimil. [Ipoctpan-
ctBa Cobonesa. Jluneitnsle HenpepriBHbIE (yHKIIMOHATBL. Teopema Xana—banaxa.
JIuneiinple onepaTopsl. DIIEMEHTHI CIeKTpaibHOU Teopuu. [uddepennnansabie 1 UH-
TETpabHBIE ONEPATOPHI.

Ixecmpemanvhvle 3a0ayu. Boinykviii ananu3. JKCTpEMaIbHbIE 33/1a4U B €BKIIU0-
BBIX IIPOCTPAaHCTBaX. BrImykible 3a1auM HA MUHUMYM. MaTtemMaTH4ecKoe MporpaMmu-
pOBaHuE, JIMHEHHOE MPOrPaMMHUPOBAHNUE, BBIIYKIIOE IIPOIPaMMHUPOBAaHUE. 3a1a4d HA
MUHUMAaKC. OCHOBBI BapHallMOHHOIO MCYMCIICHMS. 3a/1a4d ONTUMAJIbHOTO YIIPABIIE-
Hus. [Ipuaiun MakcumymMa. [IpuHIMD AMHAMHAYECKOTO IIPOrpaMMUPOBAHUS.

Teopus sepoamnocmeu. Mamemamuueckas cmamucmuxa. AKCHOMaTUKA TEOPUU
BEpOSTHOCTEW. BeposTHOCTH, ycioBHas BepossTHOCTh. HezaBucumocts. CiydaiiHble
BEJIMYMHBI U BEKTOPBL. DJIEMEHTHl KOPPEJSILIUOHHONW TEOPUHU CIIy4ailHbIX BEKTOPOB.
DIJIEMEHTBI TEOPUM CIYYaHHBIX MPOLECCOB. TOUEUHOE M MHTEPBAIBHOE OLICHUBAHUE
[IapaMEeTPOB PaCIIPEEICHUs. JJIEMEHTBI TEOPUU ITPOBEPKH CTATUCTUYECKUX THIIOTES.
DJIEMEHTBl MHOTOMEPHOTO CTAaTUCTHYECKOTO aHain3a. OCHOBHBIE IMOHATHS TEOPHUU
CTAaTUCTUYECKUX peleHui. OCHOBBI TeOpUH UH(HOPMALIHUH.

Pazzen 2. UndopMaliioHHbIE TEXHOJIOTUH

Ipunamue pewenuu. O6mas npobiema pemenus. Oynkuus noreps. baiiecos-
CKMM 1 MMHHUMAaKCHBIN MTOAX0Abl. MeTOA MOCIeA0BATEILHOTO MPUHSATHS PELLICHUS.

Hccneoosanue onepayuii u 3a0a4u UCKyCCMEEHHO20 UHMeNLIeKmAa. JKCIEPTU3bI U
HeopMalibHBIC TIpOLIeAYPhl. ABTOMATHU3alMs TPOCKTUPOBaHUsl. VICKyCCTBEHHBIN WH-
TeJuieKkT. Pacno3naBanue 00pasos.

Paznen 3. KoMnbploTepHbIE TEXHOIOTUH

Yucnennvie memoosl. VIHTEpHIONSIMS U anllipoKCUMaIvs (PyHKIIMOHAIBHBIX 3aBU-
cumocTeil. Yucnennoe nudpepeHnnpoBanue U UHTErpupoBaHue. YNCIeHHbIE METOIbI
MOMCKa dKCTpeMyMa. BriuuciutenbHble METOIbI JIMHEHHOM anreOpnl. UnciaeHHbIe Me-
TOJBI pelieHusi cucteM auddepeHuanbHblx ypaBHeHu. CrutaitH-anmpoKcuMarius,
MHTEPIOJAIUS, METOJ KOHEUHbIX 3jieMeHTOB. [IpeoOpazoBanusi ®dypwe, Jlamnaca,
Xaapa u ap. UuciieHHble METOIbI BEMBIIET-aHAJINA3A.

Buiuuciumenvhwiii sxcnepumenm. Il puHIUITBI TPOBEAEHNS BBIYUCIUTEIBHOTO IKC-
nepumMeHTta. Mojensb, alropuTM, IporpaMmma.

Mawunnoe mooenuposanue (MM). OcHoBHBIE TTO0XeHUSI MM, cBs3b MM ¢ me-
togamu MonTe-Kapio. Dtansl mocTpoeHuss UMUTAIMOHHOW Monenu. Bepudukanus
MMUTAMOHHON Monenu. Jlucnepcuonusiii anamu3. [lonnbiit pakTopHbIil Tutan 2**k
(anroputm Hetca). JIpo6Hblit (pakTOpHBIH M1aH 2**k (onpenesieHne cMeIaHHbIX 3b-
¢dexToB). [1mane! mepBoTo MOPSAIKA JIJIsi PETPECCUOHHBIX KCIIEPUMEHTOB (MaTPUIHBIN
MOAXO/l, CTATUCTUYECKUI aHAJIN3 YPABHEHUS ).

OcHogHble NOHAMUSA UHPOPMAYUOHHBIX MeXHOLo2ull. BeraucnuTenbHas TEXHUKA,
Ha3HAYEHUE U XapaKTEPUCTUKU OCHOBHBIX M mepudepuiiHbix yctpoicts. Mupopma-
[IMOHHO-BBIYMCIUTENbHBIE ceTH. Kiaccudukaius BbIYMCIUTENbHBIX ceTeidl. OCHOB-
HBIE TIOHATHUS CETEBBIX CUCTEM.




OcHogHble NOHAMUSA NPOSPAMMUPOBAHUS. AIITOPUTM. S3BIKM M TEXHOJIOTUU MPO-
rpamMMupoBanus. [1akeTsl MpUKIagHBIX TPOTPAMM.

Paznen 4. Metoasl MaTeEMaTHYECKOTO MOAEITUPOBAHUS

OcHoB8Hble NPUHYUNBL MAMeMamuiecKko2o Mooeauposanus. IIeMEeHTapHbIe MaTe-
MAaTUYECKUE MOJIENIA B MEXAHUKE, TUAPOJNHAMUKE, JIIEKTPOJUHAMUKE. Y HUBEPCAIb-
HOCTb MaTEMATHYECKUX MOJIeJIel. MeToIbl OCTPOEHUSI MATEMATUYECKUX MOJEIEH Ha
OCHOBE (PyHJaMEHTaJIbHBIX 3aKOHOB MPUPO/Ibl. BaprannoHHble MPUHIIUIIBI TTOCTPOE-
HHSI MATEMATHYECKUX MOJEIIEN.

Memoovl uccnedosanus mamemamuyeckux mooeneu. Y CTouunBocTh. [IpoBepka
aJIeKBATHOCTU MAaTEMaTUYECKUX MOJIETIEH.

Mamemamuueckue mooenu 8 HayuHbIX ucciedosanusax. MareMaTnuecKue MoJ1eu
B CTaTUCTUYECKON MEXaHUKE, SKOHOMHKE, Onosiornu. MeToasl MaTeMaTnyecKoro Mo-
JENUPOBAHUS U3MEPHUTEIbHO-BBIUACIUTEIBHBIX CUCTEM.

Mooenu ounamuueckux cucmem. OcobOble Toukd. budypkauuu. J(uHamuueckuit
Xao0c. DproguyHoCTh U nepeMemrpanue. [lonstue o camoopranuzanuu. Juccunarus-
HBIE€ CTPYKTYpBbI. PesxuMsbl ¢ o0ocTpeHueMm.

Mooenu cucmemnozco ananuza. Onpenenenne cucrembl. CTpoeHue U QyHKIUOHU-
poBaHuE cucTeM. MOJENH CUCTEMBI: “UepHBIN AIIUK , COCTaB CUCTEMBI, CTPYKTYpa CH-
cTeMbl, “Oemnblil SuK’. CTPYKTYpHBIE CBSI3H, CETEBbIC, HEPAPXUUECKUE CTPYKTYPHI.
CTpyKTypbl CO cl1a0bIMU CBSI3IMU, MHOTOYPOBHEBbBIE, MHOTO3ILIETIOHHBIE CTPYKTYPHI.
OyHKIMOHUpOBaHKUE cucTeMbl. Kiaccudukanus cucteM. 3aKOHOMEPHOCTH pa3BUTHUS
cucteM. Knaccudukanys MeTo10B CUCTEMHOTO aHalin3a. MeTo bl pOpMaIn30BaHHOTO
MPEACTABICHNUS] CUCTEM. METOJpl aKTUBU3aUMKU MHTYWULHMH cHenuaiucToB. CBs3u
MEXy METoAaMu pa3HbIX rpyni. CHHTETUYECKUE METOAbl CUCTEMHOT'O aHAJIN3a.

Mooenu uccneoosanusi onepayuti. [1nanupoBanyie Iporu3BOICTBA HA YPOBHE MPO-
MBIIUIEHHOTO npeAanpustus. [lnanupoBanre Ha ypoBHE OTpACId MPOMBILIIEHHOCTH
(oObeaunenus, komnanuu). CocTaBiaeHUEe ONTHUMAJIbHONW CMecH. TpaHCnopTHas 3a-
nava. Pazmenienue npou3BoACTBA. 3a/1auu YIIOPSAOUYEHUS U coriacoBaHus. Beposrt-
HOCTHBIE METOJBI COTJACOBAaHUs. 3alayd ONTHMHU3aLMH B CETEBOM ILJIAHUPOBAHMHM.
Br16op mapmpyTa. [louck kparuaiiinero mytu, Mmatpuunbiii Mmeton [llumbena. 3agaua
KOMMHUBOSDKEPA, MmeTox JIuTTia.

Mooenu maccosoeo obcnysrcusanus. 3agadu MaccoBoro oocimykuBanus. CUCTEMbI
MacCOBOTO OOCTYKMBaHUS U uX Kiaccudukanus. COCTOSTHUSI CUCTEMbI MACCOBOTO 00-
cinyxuBanus. [lonsatue cocrosuus. Llens MapkoBa kKak npocreiias MOJAENIb Macco-
Boro oociyxuBanus. [loroku coowiThil. [IpocTeiinmii noTok cOOBITHI U €ro CBOMCTBA.
Hecraunonapusiii myaccoHoBckuid notok. [Torok ITanema. ITotok Dpnanra. Bpems 06-
CIIy’KMBaHUsI Kak ciy4yaiiHas BeauunHa. CrcTemMa MaccoBOro 0OCIy>KMBaHUS C OTKa-
3aMu. IlocTaHoBKa 3a1auu onpeAeeHNs] BEPOSITHOCTEN CUCTEMBI. BBIBOI ypaBHEHUM
Opnanra. ®opmyinsl Ipnanra. CucteMa MaccoBOro 00CTyKUBaHuUs ¢ oxuganuem. [o-
CTaHOBKa 3a/1a4M OTpeJieSIeHUsI BeposiTHOCTEN crucTeMbl. O000I1IeHe ypaBHEHUH Ip-
JlaHra JJ11 CUCTEM MAaCcCOBOTO OOCITYKMBAHHUSA C OYEPEISIMHU.

Mooenu ynpaenenus sanacamu. Ilpuposa u coaep:kanue 3aaa4 ynpaBJICHHs 3ana-
camu. CTpyKTypa CUCTEMBI YIpaBJEHUs 3anacaMu. [[eTepMUHUpPOBAHHBIE 3ada4ud
YVIOpPABJICHUS 3amacaMu. 3ajada JJisi OJHOPOAHOW MPOIYKUHH HMPH OJHOM YPOBHH
yOpaBieHUs. 3ajadya NpU pa3IMyHbIX BUAAX MPOAYKUHUH. BeposTHOCTHBIE 3amauu
YIPABJICHUS 3al1aCaMU.




Pazzen 5. [IpoekTupoBaHue U pa3paboTKa KOMILJIEKCOB [IPOrpamMm

OcoGenHoctu pa3zpaboTKu CIOXKHBIX IporpamM. Knaccudukaius nporpaMMHOTO
oOecniedueHus. ABTOMAaTU3UPOBaHHBIE CpeCcTBa pa3padboTku. XKuznennsiii nuki (JKLI)
nporpammbl. Mogaenu XKL, UenoBeko-mammuaHbIN HHTEpdEIC (OTIpeaeieHne, KOHIIET-
LMW U IPUHLIMIIBI IOCTPOEHUS, OCHOBHBIE JIeMEHTHI ). [Ipoliecc co3aanmst KOMILJIEKCOB
nporpamm (KII). Dtansr npoextupoBanus KII (cnienuduxarus, mpoeKTUPOBAHKE U Pe-
anu3auus, aTTecTauus, IBOIONUs ). [[pHHIMIBI CTPYKTYpUPOBAHUS IPOrPAMM M JIaH-
HBIX (MOAYJIBHO-HEPAPXHUECKOE MOCTPOCHHE MPOrpaMM, CTPYKTYpPUpPOBAHUE TPO-
IrPaMMHBIX KOMIIOHEHT, CTPYKTYpUpOBaHHUE JTaHHbIX). TectupoBanue u otnaaka [1C.
ObecneueHne HAACKHOCTH (PYHKIIMOHUPOBAHUS TPOTPAMMHBIX CPEACTB U MHGOpMa-
[IUOHHBIX TEXHOJOTUN (MOHATUS HAJIEKHOCTH; (HAKTOPHI, CHIDKAIOIINE HAJACKHOCTD;
oOecrieueHre HaJIe)KHOCTH MyTeM BBEJACHUS M30BITOUHOCTH; MPOTPAMMHBIE METOIbI
MOBBIILICHUS HAJIEAKHOCTH).

[lepeueHb BOMPOCOB I MOATOTOBKY K KAHIUAATCKOMY 3K3aMeHY

MeTtpuryeckue 1 HOpMUPOBaHHbBIE IPOCTPAHCTBA.

[IpocTpaHcTBa HHTErPUPYEMBIX QYHKIHI.

JIuHeliHbIe HETIpEpbIBHBIE (DYHKIIMOHAIIBI.

JIuHelHbIe onepaTopbl. DJIEMEHTHI CIIEKTPAJIbHON TEOPUH.

HuddepeHnnanbHble 1 HHTETPAIbHbIE ONIEPaTOPBHI.

DKcTpeManbHbIE 3a/1a4M B €BKJIUAOBBIX IIPOCTPAHCTBAX. BhIMykiible 3aaun Ha MU-
HUMYM.

7. Marematuueckoe IporpaMMHUpPOBaHUE, JIMHEHHOE MPOTPAMMHPOBAHHIE, BBHITYKIOS
porpaMMHpOBaHKE. 3a1a4l HA MUHUMAKC.

8. OcHOBBI BapHALIMOHHOTO UCUUCIICHHS. 3aJa4 ONTUMAaJILHOTO yripaBieHus. [1pun-
U Makcumyma. [IpuHIMn JMHAMIYeCcKOro MpOrpaMMHUPOBAHKS.

9. AkcuomaTHKa TEOpHH BeposiTHOCTEH. BeposTHOCTB, yciaoBHAsE BepOsTHOCTH. He-
3aBUCUMOCTh. CirydaiiHble BETUYUHBI U BEKTOPHI.

10. DneMeHThI KOpPEISIIMOHHON TEOPUH CITy4YalHbIX BEKTOPOB.

11. OneMeHThI TEOPUU CITyHYaHBIX TIPOIIECCOB.

12. ToyeuHoe U HHTEPBAJILHOE OLIECHUBAHHUE ITapaMETPOB PACIIPEICTICHHUS.

13. DneMeHThI TEOpUHU POBEPKH CTATUCTUYECKUX THIOTE3.

14. DneMeHThl MHOTOMEPHOTO CTaTUCTUYECKOTO aHAJN3A.

15. OcHOBHBIE OHATHS TEOPUH CTATUCTHUECKUX PEIICHHM.

16. OcHOBBI T€OpUU UHPOPMAITUH.

17.06mas npobnema pemenus. OyHKIuUs MoTepb. balleCOBCKUIT M MHUHHUMAaKCHBIN
noIX06l. MeTO ] MOoCIe10BaTeIbHOTO MPUHSTHUS PEIICHHSL.

18. UckyccTBeHHbIN MHTEIEKT. Pacrio3HaBanrue 00pa3os.

19. UnTepnossiuys U anmpokcuManus QyHKIIMOHAIBHBIX 3aBUCUMOCTEH.
20.Yucnennoe auddepeHupoBaHre U UHTETPUPOBAHUE.

21.YucneHHble METObI IOUCKA DKCTPEMYMA.

22. BeraucnuTenbHbIC METOIBI TMHEHHOMN aareOphl.

23.YucrieHHble METOIBI pelieHust cucteM auddepeHIuaibHbIX YPaBHEHUM.

24, CrinaitH-anmpoKCUMaltsl, UHTEPIOJISILINS, METOJ] KOHEUHBIX JIEMEHTOB.
25.TIpeobpazoBanus Pypre, Jlamnaca, Xaapa u npyrue.

26.[IpyHIUIIBI TPOBEACHUS BBIYMCIUTENBHOTO IKCIEPUMEHTa. MOJenb, alrOpuTM,
nporpamma.

ok owdpE



2. OCHOBHBIE IOJIOKEHHSI MAILIMHHOTO MOJIETIUPOBAHUS, CBSI3b MAILIMHHOTO MOJIEIH-
poBanus ¢ Merogamu MonTe-Kapiio. Dtansl nocTpoeHHsl UMUTALIMOHHON Mozenu. Be-
pudUKaLUsi UMUTALIMOHHOW MOJIETIH.

28. Dtarbl TOCTPOSHHSI IMUTAITMOHHON Mozen. Bepudukanys IMUTAITIOHHOW MOICIIH.
29. JIucriepCUOHHBIN aHaTH3.

30. TlonHkIit hakTopHEIf mian 2**k (anroputm Herca).

31. Ipo6usrit pakTopHBIi MaH 2**k (onpeaeneHne cMemanHbIX 3QPEKTOB).
32.11nanbl epBOro MOpsAKa JUIsl PETPECCUOHHBIX YKCIEPUMEHTOB (MaTPUUHBIN MOJI-
X0/, CTATUCTUUECKUN aHAJIU3 YPABHEHMUS).

33. BoluncnuTenbHas TEXHUKA, HA3HAYEHUE U XapaKTEpUCTUKU OCHOBHBIX U Iepupe-
PUIHBIX yCTpoHCTB. OnepaliuOHHbIE CUCTEMBI. BHIbI ONIEPALIMOHHBIX CHCTEM.

34. Un(opMalioHHO-BbIUUCIUTENbHBIE CETH. OCHOBHBIE NIOHATHS CETEBBIX CHUCTEM.
Knaccugukanus BbIUUCIUTENBHBIX CETEH.

35. Airoput™M. AIroputMudecKue A3blku. TexHomoruu nporpaMmupoBanust. [lakeTs
MPUKIATHBIX TPOTPAMM.

36. MeToibl MOCTPOSHHSI MATEMAaTHUECKIX MO/IeNIei Ha OCHOBE (DyHAaMEHTaIbHBIX 3aKO0-
HOB IIPUPO/Ibl. BapralmoHHbIE TPUHLIMIIBI TOCTPOEHUSI MATEMAaTHYECKUX MOJIENIEH.
37.Metoasl WCCIIeIOBAaHUS MaTeMaTHYECKUX Mojelied. YcroiumBocTh. [IpoBepka
aJIeKBAaTHOCTH MOJICIICH.

38. MaTemaTrueckue MOJIETIH B CTATUCTHYECKON MEXaHUKE, YKOHOMHUKE, OMOJIOTHH.
39. Monenun nuHamuyeckux cucreM. OcoOble Toukd. JlnHaMuueckuid xaoc. Dproaud-
HOCTB U IlepemenBanue. [lonstue o camoopranuzannu. /{uccunaTuBHbIe CTPYKTYPBI.
Pexxumbl ¢ 060CcTpeHHEM.

40.Onpenenenue cuctembl. CTpoeHUE U PYHKITMOHUPOBAHUE CUCTEM.

41.Monenu CUCTEMBI: “depHBIN SIIUK’, COCTaB CUCTEMBI, CTPYKTypa CHUCTEMBI, “Oe-
JIBIA SAINK .

42.CTpyKTypHBIE€ CBSI3H, CETEBBIC, HE€papXUUecKue CTPYKTypbl. CTPyKTyphl co cia-
OBIMHU CBSI3IMH, MHOTOYPOBHEBBIE, MHOTO3IIIEIIOHHBIE CTPYKTYPHI.

43. OynkimonnpoBanue cucteMbl. Kiaccudukanus cucteM. 3akOHOMEPHOCTH pa3BH-
THS CUCTEM.

44, Knaccudukaius METOJ0B CHUCTEMHOrO aHaiau3a. MeToasl (popMalM30BaHHOTO
MPEACTABICHNUS] CUCTEM. MeTOoIbpl aKTUBHM3aLUMKU MHTYULHMH crenuanuctoB. Cs3u
MEXIy METoAaMu pa3HbIX rpyni. CHHTETUYECKUE METOMBI.

45.IlinannpoBaHye NPOU3BOICTBA HA YPOBHE IPOMBIIUIEHHOTO npeanpusatus. [lnanu-
POBaHUE HA YPOBHE OTPACIH MPOMBILIJIEHHOCTH.

46.3am1aun yrnopsI0ueHus U corjiacoBaHus. BeposTHOCTHBIE METO/IbI COTTIACOBAHMSL.
47.3amaun ONTUMHU3AINK B CETEBOM IuTaHUpoBaHuH. Beioop mapmipyra. [louck kpart-
yaiiiero mytu, MatpuuHblii MmetoA Lllnmbena. 3anaua kommuBosbkepa, meroa JIuttia.
48. CucteMbl MaccoBOT0 00CITyKUBaHUS U UX Kiaccuukanusi. COCTOSIHUSI CUCTEMBI
MaccoBoro oocimyxuBanus. [lonarue coctostHUs.

49.1lens MapkoBa kak mpocTeiflias MoAesib MacCOBOro oOciyxuBanud. [lotoku co-
owrTHil. [Ipocreitmmii moTok coOBITUI U €To cBoMcTBA. HecTrarimoHapHblil myacCOHOB-
ckuii motok. [lorok Ilanema. IToTok Dpnanra. Bpemst oO6cinykuBaHus Kak ciy4yaiHas
BEJIMYMHA.

50. Cucrema maccoBoro oOciykuBaHus ¢ oTka3amu. I[locTraHoBKa 3aaun onpenesne-
HUS BEPOSITHOCTEN crucTeMbl. DOpMyJIbl DpiiaHra.



51.Cuctema MaccoBOro 00CIyKMBaHUS C OKUJAHUEM. 3a7aul ONPEEICHHS BEPOSIT-
HOCTEU CHCTEMBI.

52.Ilpupona u cogepxaHue 3a7a4 ynpasieHus 3anacamu. CTpyKTypa CUCTEMBI YIIPaB-
JICHUS 3anacamu.

53. JlerepMuHHpPOBaHHBIEC 33/1a41 YIIPABICHH 3amacamMu. 3ajava Jjsi OJHOPOIHON Mpo-
AYKIUH TIPY OJJHOM YPOBHE YIIpaBJeHUs. 3aaua Mpy pa3IuyHbIX BUAAX MPOTYKIUH.
54.BeposTHOCTHBIE 33a/1a4y YIIPaBJICHUS 3aracamu.

55. Ha3znauenue u kiaccudukays nporpaMMHOT0 00ecTriedeHusl.

56. OcHOBHbBIEC KaU€CTBEHHBIE U DIKOHOMUYECKHE KPUTEPUH MPOrPAMMHOI0 obecreye-
HUSI TPUMEHUTENBHO K pa3pabOTKe U UCIOJIb30BaHUIO.

57.YenoBeko-MalIMHHBIN UHTEpPEic (ornpeenenre, KOHIENINN U TPUHIIMIbBL TT0-
CTPOEHUS, MOJICIIU, TAMbl pa3pabOTKH, OCHOBHBIEC SJIEMEHTHI).

58.Iloka3zarenu HaIEKHOCTH U MOOMIIBHOCTH MPOTPAMMHOT0 00€CTIeUeHUSI.

59. [IporpamMMHOE CpencTBO, KOMIUIEKC MPOrpaMM (OIpeieseHre, KOMIOHEHTHI, Kilac-
cugukanus). Metoasl pa3padOTKH.

60. X Xuznennsrnii nukn (JKL) mporpammusix cpeacts. Moaenu XK1,

61. Cragus mnanupoBanus komiuiekca nporpamm (KC). Metossl, ucnons3yembie Ha
stane ianupoBanua KC. [Toctpoenue nnpopmarmonnoit moaenu KC.

62.Craausi CHCTEMHOTO aHaln3a. AHAJM3 MPOCKTA, OIEHKA IeIeCO00pa3HOCTH TIPO-
exta. Pa3paboTka TEXHUYECKOTO 3aJaHusl.

63. Cragus koHcTpyupoanus. [loctpoenue moaenu npoueccon. [loctpoenne Mmoaenu
naHHbIX. OnucaHue aaropuTMoB 00pabOTKU NaHHBIX. OTiIagKka U TECTUPOBAHUE TIPO-
IpaMM.



3. PEKOMEHJIOBAHHAS JIMTEPATYPA JJIA IIOAI'OTOBKH K
KAHANJATCKOMY 3K3AMEHY

a) OCHOBHAs JMTeparypa:

1. Axodd P. OcHossl uccnenoanus onepauuii / P. Axopd, M. Cacuenu. — M.: Mup,
1971.

2. Anexcaxun C.B. [lpuknanHoil craTUCTMYeCKMW aHamW3 JaHHBIX. B 2 1. /
C.B. Anekcaxun. — M.: IIpuop, 1999-2000.

3. boposkoB A.A. Teopus BepositHocTei / A.A. bopoBkoB. — M.: Dauropuan YPCC,
1999.

4. bopoBkoB A.A. Maremaruueckas cratuctuka / A.A. bopoBkoB. — M.: DauTopuan
YPCC, 2000.

5. BacunneB @.I1. UnucneHHbIe METOIBI pEIIEHUS dKCTpeMainbHbIX 3a1a4 / O.I1. Bacu-
neeB. M.: Hayka, 1981.

6. BepxOuukuit B.M. Uucnennsie MeTo1bl (MaTEMaTUYECKU aHAIU3 U OOBIKHOBEH-
Hble nuddepennuranbabie ypaBaenus) / B.M. BepxOunikuii. — M: Boicu. Ik, 2001.
/. T'negenko b.B. Kypc teopun BepositHoctel. / b.B. 'Henenko — M.: Dnuropuan
YPCC, 2001.

8. Hemuposnu B.I1. OcHOBBI BeumciauTeabHOM MaTteMmaTuku / B.II. JlemumoBwu,
N.A. Mapon. — CII6.: U3a-Bo «Jlanby, 2006.

9. Uranosa I'.C. Texnomnorus nporpammupoBanus / I'.C. iBanoBa. — U3n-Bo MI'TY
nm. H.D. baymana, 2003.

10. UccnenoBanue omnepanuii. B 2 4. / mox pen. JIx. Moyaepa, C.Oamarpabu. — M.:
Mup, 1981.

11. Kpacosckutii I'.W. IlnanupoBanue sxcnepumenTon / I'.U. Kpacosckuii, I'.®. ®una-
peroB. — MHu.: I3a-Bo BI'Y, 1982.

12.JIebener B.B. Maremaruueckoe MOJEIMPOBAHKUE COLMATBHO-2KOHOMUYECKHUX
nporiecco / B.B. Jle6enes. — M.: U3OI'PA®, 1997.

13. KonmmoropoB A.H., ®omun C.B. ®Oynkiuonansueiii anamms / A.H. Konmoropos,
C.B. ®omun. — M.: Hayka, 1984.

14. Jlunnaes B.B. Ilporpammuas unxkeHepus. MeToq0I0rM4ecKue OCHOBBI: Yuel. /
B.B. JIunaes; I'oc. yH-T — Bricmias mkona skonomuku. — M.:TEUC, 2006.

15. MaTtemaruueckoe MoaenupoBanue / mon pea. A.H. Tuxonosa, B.A. CagoBHuyero
u np. — M.: U3a-so MI'Y, 1993.

16.TletpoB A.A. OnbIT MATEMATHYECKOTO MOJIETUPOBaHMs SKOHOMUKHU / A.A. TleTpos,
N.T'. ITocnienos, A.A. llananun. — M.: DHeproatomusaar, 1996.

17.Tlopmmues C.B. Uucnennsie Mmetoanl Ha 6aze Mathcad / C.B. Ilopmnues, U.B. be-
nenkoBa. — CII6.: BXB-IletepOypr, 2005.

18. IIsitheB FO.IT. MeTo b1 MaTEeMaTUYECKOTO MOICTUPOBAHUS U3MEPHUTEILHO-BBIYHC-
mutenbHbIX cucteM / FO.IL. IIeitheB. — M.: @usmatiut, 2002.

19. Camapckuii A.A. Matematudeckoe moaenupoBanue / A.A. Camapckuii, A.Il. Mu-
xaioB. — M.: ®usmaraur, 1997.

20. Commepsun U. Unxenepust nporpammuoro odecneuenus / . Commepsuit. — M.
H3narensckuii oM «Bunbsimcy, 2002.

21. XamuToB I'.I1. [IpousBoasiue ¢pyHkuu B Teopun BepostHocteit / I'.I1. Xamutos.
— UpkyTtck, 2009.

0) 10MOJIHUTEILHAS JIUTepaTypa:



1. bokc JIxx. AHanu3 BpemeHHbIX psoB. [Ipornos u ynpasnenue / JIx. boke, I'. JIxen-
KUHC. — M.: Mup, 1974.

2. BacunneB @.I1. Meroast ontumm3aruu / @.I1. BacunseB. — M.: @akropuain [pecc,
2002.

3. Bentnens E.C. UccnenoBanue onepanwmii / E.C. Beatnens. M.: Hayka, 1988.

4. Bupt H. Anroputmsl u ctpykTypsl qanasix / H. Bupt. — M.: Mup, 1989.

5. JlembsHoB B.®. Beenenne B Munnmakc / B.®. JlembsHoB, B.H. Mano3zemoB. — M.:
Hayxka, 1972.

6. Kanmutkun H.H. Yucnennsie metoas! / H.H. Kanutkun. — M.: Hayka, 1978.

7. Kpacnomieko I1.C. Ilpunmuner moctpoenus mogened / I1.C. KpacHolekos,
A.A. IletpoB. — M.: U3n-Bo MI'Y, 1984.

8. Kpotor B.®., Metoasl u 3amaun onTtumaibHoro ympanieHus / B.D. KpoTtos,
b.W. I'ypman. — M.: Hayka, 1966.

9. Moucees H.H. Marematuueckue 3agauu cucremHoro ananusa / H.H. Mowucees. —
M.: Hayka, 1981.

10. IleperymoB @®.1. Bgemenue B cuctemubiii anamm3 / @.U. [leperymnos,
@.I1. Tapa-cenko. — M.: Beicmas mkoda, 1989.

11. Ioutpsarun JI.C. MatemaTuueckast reopusi ontuMaibHbIX npoueccoB / JI.C. IToHT-
psarud, B.I'. bontsauckun, 3.b. 'amknenuaze, E.®. Mumenko. — M.: Hayka, 1961.

12. lpunikep A. BBeneHwe B MMUTANMOHHOE MojenupoBaHue U si3bik CJIAM-2 /
A. IIpuukep. — M.: Mup, 1987.

13. Pomanen FO.B. 3amura nandopmaiuu B KOMIBIOTEPHBIX cucTemax u ceTsix / FO.B.
Pomanern, I1.A. Tumodeer, B.®. [llansrun. — M.: Paguo u cBs3s, 1999.

14. Po3zanos I'.B. Cratuctuueckoe MmoaenupoBanue pa3Butus orpaciu / I'.B.Po3anos.
— M.: Crartucruka, 1976.

15. Cratuctuyeckoe MoenupoBanue u nporuo3upoanue / 'ambapos [."M. [u np].;
nox pexa. A.I'. I'punbepra. — M.: ®unance! u ctatuctuka, 1990.

16. TuxonoB A.H. Metoas! pemennst HekoppekTHbIX 3a7a4d / A.H. Tuxonos, B.Sl. Ap-
cennd. M.: Hayka, 1979.

17. ®oxkc [x. [IporpammHoe obecnieuenue u ero paspadotka / k. @okc. — M.: Mup,
1985.

18. UynnukoB A.W. Marematudyeckue Mojienu HelnuHeHoi nuHamukn / A M. Yynnd-
KOB. — M.: ®uzmatnut, 2000.

19. Dmuenc A. IlpuHnunbel 0ObEKTHO-OPHEHTHPOBAHHOW pa3paboTKu Tporpamm /
A. Dimenc. — M.: 3narenbckuii 1om «Busbsamcy, 2002.

20. FOnun /I.b. Jluneitnoe nporpammuposanue / JI.b. FOqun, E.I'. ['onsmreitn. — M.:
Hayxka, 1969.
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4. TIPOLIEAYPA TTPOBEJEHUS KAHIUIATCKOTO DK3AMEHA

Ha xaHauaaTckom sK3aMeHE MO CHEUATbHOCTA aCHUPaHT (COMCKATENb) J10J-
KEH MPOJIEMOHCTPUPOBATH BIIAJICHUE KATErOPUAIbHBIM ANNapaTOM KOMIBIOTEPHBIX
HayK ¥ WHQOPMATHKHU HAyK, BKIIIOYAsl 3HAHWE OCHOBHBIX TECOPUH M KOHIICTIIII BCEX
pa3/iesioB AUCHUILIMHEI crieluain3anui. OH Takke JOJKEH MOKa3aTh YMEHHUE UCTIONb-
30BaTh TEOPUU M METOJBl MATEMATUKHA M WH(DOPMATUKH , JUTsI aHATTN3a COBPEMEHHBIX
mpoOJieM 1o TaHHOU CIIeUAIbHOCTH U M30paHHOM 00J1acTH ITPEAMETHOM Crielanm3a-
1M H.

Jns prema KaHAUMAATCKUX 3K3aMEHOB CO3/IAI0TCSI KOMHUCCHUHU T10 TIPUEMY KaH-
JTUJIATCKUX 9K3aMEHOB, COCTAB KOTOPBIX YTBEPKIAACTCS PYKOBOJAUTEIEM OpPTaHU3allH.

CocraB 3K3aMeHAIMOHHONM KOMUCCUH (OPMHUPYETCS U3 YKclia HaydHO-TIe1aro-
TUYECKUX paOOTHUKOB (B TOM YMCJIE PaOOTAIOIIUX 110 COBMECTUTEILCTBY) OpraHu3a-
IIUH, TJI€ OCYIIECTBIAETCS MIPUEM KaHJIUIATCKUX DK3aMEHOB, B KOJIMYECTBE He OoJiee
S 4eNoBeK, M BKJIIOYAET B ceOs mpeJicenaresis, 3aMeCTUTEeNs MpeceaTels U YWICHOB
9K3aMEHAIIMOHHOM KOMHUCCHH.

DK3aMEHAIlMOHHAs: KOMUCCHS M0 MPUEMY KaHAUAATCKOTO SK3aMEHA IO CIEIH-
AJbHOU JUCIMIUIMHE MPABOMOYHA TPUHUMATh KaHJIWIATCKUI 3K3aMEH IO CIEeIUallb-
HOW JUCIUILIMHE, €CJIM B €€ 3aCEIaHUN YYaCTBYIOT HE MEHEE 3 CIENUAINCTOB, UMEIO-
IIMX YYEHYIO CTENIEHb KaHAUAATa UK JOKTOPA HAYK MO HAYYHOM CIIEIMAIbHOCTH, CO-
OTBETCTBYIONIEH CHECIUAIBHON JUCIUILIMHE, B TOM YuCie 1 JOKTOp HayK.

JIJ1s1 MOATOTOBKY OTBETA COMCKATEIIb YUEHOM CTEIICHU MCIIOJIb3YET K3aMEHAIU-
OHHBIE JIMCTBI, KOTOPBIE COXPAHSIOTCS MOCIIE TPUEMA YK3aMEHA B TEUEHHUE TOa.

Ha xaxmoro couckaresnss y4eHOW CTEIEHH 3aMOJIHSIETCS IIPOTOKOJ IpUEMa KaH-
JTUATCKOTO K3aMEHa, B KOTOPBI BHOCSTCSI BOIPOCKHI OMJIETOB M BOIIPOCHI, 3a/TaHHBIC
COMCKATEII0 YJICHAMH KOMUCCHU.

YPpOBEHb 3HAHHUM COMCKATENSI YUCHOW CTENICHW OLICHWBAECTCS HA «OTIIMYHO,
«XOpOLIO», KYAOBIECTBOPUTEIBHOY, «HEYOBICTBOPUTEIBLHO).

[IpoTokoJ mprueMa KaHAUAATCKOTO 3K3aMEHa MOJIMUCHIBACTCS YJICHAMUA KOMHUC-
CHUH C YKA3aHUEM WX YYEHOW CTEIECHM, YYEHOTO 3BaHUS, 3aHUMAEMOW JOJKHOCTH U
CIEMAIBHOCTH COTJIaCHO HOMEHKJIATYpE CIEeHUAIBbHOCTEN HAyYHBIX PAOOTHUKOB.

[IpoTOKOIIBI 3acETaHUM K3aMEHAIUOHHBIX KOMUCCH MTOCJIE YTBEP/KICHHUS PEK-
TOPOM BBICIIIETO Y4€OHOTO 3aBEJICHUSI WM PYKOBOJUTEIIEM HAYYHOTO YUPEKICHHUS,
OpraHu3alyy XPaHITCA 10 MECTY Ca4l KaHIUJIATCKUX K3aMEHOB.

O clmaude KaHIUJATCKOTO K3aMEHa BBIIACTCS YJOCTOBEPEHUE YCTAHOBJICHHOM

(hOpMBL.

11



5. CTPYKTYPA U OBPA3EILl BUIETA /UIs1 CAAYU
KAHANJATCKOI'O 9K3AMEHA

DK3aMEHAIIMOHHBIA OMJIET IJIs CIayl KaHIMAATCKOro SK3aMeHa IO CIeIHaIbHO-
cru 1.2.2 MaTeMaTu4ecKoe MOJEIUPOBAHKE, YHCICHHBIE METOIBI M KOMILIEKCHI IIPO-
rpaMM BKJIIOYAeT B ce0s TpH BOIPOCA: BOIPOC MEPBBII — U3 YUCIIa BOIPocoB bioka(-
oB) 1 (...); BTOpOI Bonpoc — U3 umncia BorpocoB bioka(-oB) 2 (...); TpeTuii Bompoc —
10 TEME JUCCEPTAMOHHOTO UCCIICOBAHUS COMCKATENA (aCIIUpaHTa).

12



Obpazey bunema 05 coavu KAHOUOAMCKO20 IK3AMEHA
MuHucTepcTBO HayKu U BhIciiero oopazoBanus Poccuiickoit @enepanuu

®I'BOY BO «BAMKAJIBCKUI TOCYIAPCTBEHHbBI YHUBEPCUTET»

Hayunas crienmansaocts 1.2.2 MaTeMaTu4eckoe MOAEIUPOBAHUE, YUCIICHHBIE ME-

TOABI 1 KOMIIJICKCEI ITPOrpaMm
(wughp u Haumenosanue HayUHOU CReYUaILHOCMU)

Kananparckuii IK3aMeH
9K3AMEHAIIMOHHBIU BUJIET Ne 1

1.DmeMeHThI TEOPUHU CIyYaHBIX MTPOIIECCOB.

2. OyHkmoHupoBanue cucteMbl. Kiaccudukaius cucteM. 3aKOHOMEPHOCTH Pa3BH-
THSI CUCTEM.

3.YenoBeko-MalMHHBIA HHTEpdENC (onpeaeieHue, KOHIEIIUA U TIPUHITUIIBI ITOCTPO-
€HUs, MOJIEJTH, Talbl pa3pabOTKH, OCHOBHBIC 3JIEMEHTHI).

buner cocraBuin:
(0onomcnocme, nazeanue xageopuvr) (OHO)
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6. OBPA3EL ITPOTOKOJIA 3ACEJAHUA KOMUCCHUH 110 TIPUEMY
KAHANJATCKOI'O OK3AMEHA

'VTBEPXJIAIO o
Pexrop yHuBepcurera

B.B. Urnarenko

MuHHCTEPCTBO HAYKH U BBICIIETO
obpazoBanms Poccuiickoit Denepannm

denepaibHOE TOCYIAPCTBEHHOE OIOHKETHOES
00pa3oBaTebHOE YUPEHKICHUE
BBICIIIETO 0OPa30BaHUS

«BAMKAJIbCKUH
rOCYJIAPCTBEHHBIN

YHUBEPCUTET»

(®T'BOY BO «BI'Y»)
Jlennna yi., a. 11 r. Upkyrck, 664003;
Tenedon: (3952) 52-26-22; E-mail:
info@bgu.ru; Caiit:www.bgu.ru;
OKIIO 02068232 OT'PH 1023801008648
WHH/KTIIT 3808011538/380801001

No
Ha Ne oT

[3acenanue sK3aMEHAIIMOHHON KOMHUCCHH |

Cocmas komuccuu:

(c yka3aHreM y4eHOU CTeleHu, 3BaHus U JIOJDKHOCTH)

YTBepKIACH NPUKA3Z0M 10 YHUBEPCUTETY No OT 202__ 1.

CJHIYIIAJIN:
[Iprem KaHIMIATCKOTO IK3aMEHA OT

((pammmst, UMsI, OTIECTBO)

[0 HAYYHOU CIICLIMAIIbHOCTH

(wudp u HaUMeHOBaHUe HAYYHOU CReYUATIbHOCMU)

Ha sx3amene ObITM 3a71aHBI CIIEAYIOIINE BOMIPOCH:
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PEIINJIN:
Cuurate, 4TO aCIUPAHT

BBIZACPIKaJIa 9K3aMCH C OHGHKOﬁ

[Ipencenarens KOMUCCUU:

3aM. nipencenarens

(®UO, nmoamuce)

Yi1eHbl KOMUCCUU

(®HO, moarucek)

(®HO, moarucek)

(®PUO, moxnucs)

(®PUO, moxnucs)
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