MMUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS P®

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE
YYPEX/JIEHUE BbICIIEI'O OBPASOBAHUA
«HMWXXHEBAPTOBCKUU I'OCY JAPCTBEHHbBIM YHUBEPCUTET»

IIporpamMMa BCTYNHMTEJIbHOTO HCIIBITAHMS
NpH NpueMe Ha o0y4yeHHe 1Mo MpPorpaMmmMe MOAroTOBKHU
HAYYHBIX U HAYYHO-TIeJArOTMYEeCKHUX KA/IPOB B aACIIMPAHTYype
Hay4ynasi cnenuajbHOCTh
1.2.2. MaremaTu4eckoe MOACJIUPOBAHNE, YUCJTCHHbIE METOIAbI U KOMILICKCHI
nporpamMmm

HwuxHeBapToBCK



1. BUJ BCTYIUTEJBHOI'O UCIIBITAHUSA
BerynurenpHOE HCTIBITAHUE — K3aMEH.

2. DOPMA NTPOBEJIEHUA BCTYIIUTEJBHOTI'O 9K3AMEHA

dopma npoBefeHMs dK3aMeHa — Mo OmjeraMm, B ¢gopme codeceqoBaHuUs C
00s13aTeIbHBIM O(OPMIIEHHEM OTBETOB Ha BOMPOCHI OWUJIETa B MHCHbMEHHOM BHJIE.
CobecenoBaHne MPOBOIUTCS C IIENBIO BBISBICHUS y aOUTYypUEHTa 00bEMa HayUHBIX
3HAHWM, HAYyYHO-HCCIEAOBATEIbCKUX KOMIIETEHIMN, HABBIKOB CHCTEMHOIO H
KPUTHUYECKOTO  MBIIIJICHUS, HEOOXOAMMBIX 11 OOydYeHUss B AacIHUpaHTYpeE.
AOUTYpHEHT JOJKEH MO0Ka3aTh NPO(EeCCUOHATIBHOE BJIAJICHUE TEOPUEH U MPAKTHUKOM
B IIPEIMETHON 00J1aCTH, TPOJEMOHCTPUPOBATh YMEHUE BECTH HAYUHYIO IUCKYCCHIO.

3. HOPAJOK NPOBEJAEHUA BCTYIIUTEJIBHOI'O DK3AMEHA

HcnbiTaHWe COCTOUT W3 OTBETOB Ha BOIMPOCHI OWIeTa M JOMOJHUTEIIbHBIC
BOIpOCHI. MicnibiTaHue BKIIIOYAET J1Ba OJI0KA JUCIMUILINH:

1. MaremaTu4eckoe MOJEIUPOBAHNE, YUCICHHBIE METOIbl U KOMIUICKCHI
IIPOTPAMM.

2. CneuuayibHble JUCIUIUIUHBI TIPODUIIA.

DK3aMEeHallMOHHBIA OWJIET COCTOMT M3 TpeX BompocoB. IlepBrie aBa Bompoca
METOJIOM CIy4ailHOM BBIOOPKH (DOPMHUPYIOTCS U3 MEPBOro OJI0Ka MaTeMaTHYECKOe
MO/JICIMPOBAHUE, YNCICHHBIE METOJIbl U KOMIUIEKCHI MPOTrpaMM, TPETUA BOIIPOC - U3
BTOPOTO 0JIOKA CIIENUAJIbHBIC TUCIUIUTMHBI POdUIIS.

Ecnu Bompoc TpeOyeT co3manusi 6a3bl JaHHBIX, IPOTPAMMBI, TO B 3TOM Cllydae
JIOITyCKaeTCs UCIoJib3oBaHue JBM.

BerynurenbHbIi 2K3aMeH TPOBOAUTCS 10 OuseTam. Ha moarotoBky kK sk3ameHy
OTBOAUTCS 10 45 MUHYT BpeMeHU. /[l MOAroTOBKM OTBETa MOCTYHAOIIUN B
aCMUPAHTYPY HCHOJIB3YET SK3aMEHAIMOHHBIE JINCThI, KOTOPBIE COXPAHSIOTCS TOCIE
MpreMa SK3aMEHA B TEYEHHE TOJIa M0 MECTY CIaud dK3aMeHa.

Ha kaxxoro mocTynaromiero 3amoJHsIeTCd MPOTOKOI MpUeMa BCTYIHUTEIBLHOIO
9K3aMeHa, B KOTOPBIN BHOCATCS BOIPOCHI OMJIETOB. YPOBEHb 3HAHHI MOCTYIAIOIIETO
OLICHUBAETCS Ha «OTIIMYHOY, «XOpOLIOY, «YZIOBJIETBOPUTEIIBHOY,
«HEYAOBJIETBOPUTEIBHO.

[IpoToKOJII TmpHemMa BCTYNMUTEIBHOIO 3JK3aMEHA IOJIKCHIBACTCS WICHAMHU
KOMHUCCHM C YKa3aHMEM UX YUYEHOU CTENEHHU, YUYCHOTO 3BaHMS, 3aHUMAEMOM JOJIK-
HOCTH U CIEIHUAJIbHOCTH COIJJAaCHO HOMEHKJIATYpE CHEHHATIbHOCTEM HAay4YHBIX
pabOTHUKOB.



4. IEPEYEHD TEM UIA ITIOAI'OTOBKU K BCTYIIUTEJIBHOMY
IK3AMEHY U UX COAEPKAHUE

MartemMaTH4eckoe MOACTHPOBAHHUE

[IonsiTe MaTeMaTU4eCKOM MoJend. MareMaTHdecKoe MOJEIMPOBAaHHUE Kak
METOJI OMHCAHMA M WCCIEAOBAHUA CIOXHBIX cucTeM (B (U3MKe, HKOHOMHKE,
VIOPABJICHUH M JIPYyrux o0xacTsaX 3HaHuM). OCHOBHBIE 3Tambl MOJEIUPOBAHMS.
[IpenBapurensHOe wWccnenoBanue mpoOsieMHON oOnactu. [locTaHoBKa 3amadyu w
ompenaeneHue Tuma mojenu. O6ocHOBaHUE KOPPEKTHOCTU MoAenu. OCHOBBI T€OpUU
nonodus u Bepudukanuu Moneneil. IlpuMeHeHne MareMaTHUECKMX MOJENEH B
BBIYMCIINTEIBHBIX 3KCHEPUMEHTaX. OTalbl BBIUMCIUTENBHOIO 3KcrepumeHnTa. Ilo-
CTPOEHUE MaTEMaTUYECKOM, aIrOPUTMHUYECKOM M IPOrpaAMMHOM MOJENIN HCCIENy-
eMoil cucrteMbl. Maremarnueckoe 3aMmblkaHue. KoMibroTepHble MoJenu Kak ¢op-
MaJIM30BaHHOE IpeACTaBiicHHe B DBM MNpakTUYECKUX NPHUEMOB U METOHOB IIPHU-
KJagHou obsactu. CeMUOTUYECKUN TOAXOJ: CUHTAKCUC, CEMAaHTHKa W IparMaTuka
KOMIIBIOTEPHOW MOJENW. 3aMKHYTBHIM LUKJ pelIeHHs 3aaad Ha OBM: mocTtpoeHune
KOHIENTYyalbHOU, (OpMaIN30BaHHON, AITOPUTMUYECKOW, MPOTrpPaMMHON MOJIENH,
DKCIIEPUMEHTAJIbHBIE UCCIICOBAHMUS, HHTEPIIPETALUS PE3YIIBTATOB.

OO0bikHOBeHHbIE U depeHInAIbHbIC YPABHECHUS

['eomeTpuueckass MHTEpIIpETAlNs U MEXAHUYECKOE TOJKOBAaHWE HOPMAIBHOU
cucteMbl au(depeHuanbHbIX ypaBHEHUN W ee pemeHus. 3agadya Komm. Enun-
CTBEHHOCTh pemreHus. OOiiee, yacTHOE M oco0oe pelieHus cucteMbl auddepen-
IUAJIBHBIX ypaBHEHHU. OQHOPOIHBIE TUHEWHBIE CUCTEMBI U CBOMCTBA UX PEIICHUMN.
[Tonsitue QpyHmameHTanpHOM cucTeMbl M ee oOuuil Bua. KauecTBeHHOE MOBEICHHE
TPAEKTOPU HA TUIOCKOCTH JIMHEHHON CTAllMOHAPHOM cUcTeMbl. OTBICKAHUE YaCTHOTO
peLeHus.

MartemMaTnieckoe NporpaMMHupoOBaHue

3ajaya JMHEWHOrO mporpamMMupoBaHud. (OCHOBHBIE TE€OpPEMbI ISl JBOM-
CTBEHHBIX JIMHEHMHBIX 3aaa4. MeToapl pelieHus 3ajad JIMHEWHOTO MPOrpaMMHUpO-
BaHUS. TpaHCIOPTHBIE 3aJadyd W METOJbl WX pElIeHus. 3ajaya KBaJpaTUYHOTO
nporpammupoBanus. Teopema KyHna-Takkepa. Oynkums Jlarpanxka v ABOWCTBEH-
HOCTh. CeJJIOBbIE TOYKM M YCIIOBHSI ONTUMAIBHOCTH. MHOrOIIAroBbl€ 3aJa4d OM-
TUMHU3AlUM, MOCTAHOBKA M CYIIECTBOBAHME peHIeHUs. MeTol IUHAMHUYECKOIOo
MPOrpaMMHUPOBAHUS.



BapuanuonHoe ucHHCIeHUE U ONITUMAJIbHOE yYIIPaBJIeHUE

Kiaccuueckass 3amaya  BapuallMoHHOro wucuucieHusd. llepBas Bapuanus
dbynkuuonana. YpaBHeHue Oinepa. HeoOxomumele ycnoBusi. Btopas Bapuanus
dbynkuuonana. Ypasuenue SkoOu. Jloctarounsie ycinoBus skcTpemyma. HeoOxo-
JVMBIE W JOCTATOYHBIEC YCJIOBHs DKCTpPEMyMa JUIsl HeErnaakux skcrpemanein. [lo-
CTaHOBKa 0OIllei 3a7auu onTUManbHOro ympasieHus. [Ipunmun makcumyma JI. C.
[Tontpsiruna g 3agaun ¢ (GUKCUPOBAHHBIMHM KOHIaMH. [IpuHIMI MakcumMyma B
3a/1ayax Ha OBICTpOJEHCTBHUE. YCIOBHE TPaHCBEpPCAIbLHOCTU. Teopema O yucie me-
PEKIIIOUEHUI B JIMHEWHBIX cucTemax. [IpobieMa cuHTe3a ONTUMANIBHBIX YIIPaBICHUN.
JlocTaTouHO€ yCIIOBHE ONTUMAIBHOCTH W ypaBHeHue P. bemnmana. CBsizb Mexay
ypaBHeHHeM bennMana v npuHunomM MakcumyMma [loHTpsaruna.

YuciieHHbIE METOAbI

Pemenue nuHelWHbIX anreOpandyeckux ypaBHeHUM. [Ipsmble U UTEpalMOHHBIE
METOAbl. 3ajJada WHTEPIOJALUWHA, WHTEPHOALMS IOJMHOMAaMHU. YHCIeHHOe
UHTErpUpoBaHue. YHUCIIEHHbIE METOJbl pPEIICHUs OOBIKHOBEHHBIX Ju(depeHu-
aJIbHBIX ypaBHEHHMH. OJHOIIAroBbleé U MHOIOLIArOBBIE METOAbl PEIICHUS OOBIKHO-
BEHHBIX AU(PQPEepeHInanbHbIX YpaBHEHUH. SIBHbIE U HESIBHbIE METOJbl PEIICHUS
OOBIKHOBEHHBIX TU(PPEepeHIINAIBHBIX YPAaBHEHUN. Y CTOMUYUBOCTh METOJOB PELICHHUS
OOBIKHOBEHHBIX AU(depeHInaIbHbIX ypaBHEHUN. YKCIIEHHbIE METObl pPEIICHUS
DKCTPEMANIbHBIX 3aAa4. MeToIbl HyJIEBOTO, IEPBOTO U BTOPOTO MOPSAIKOB.
Pa3HoCTHBIE METOIBI pEllIeHUs YPaBHEHU MaTeMaTuuecKod (u3uku. SIBHbIE U He-
siBHbIE CXeMbl. OCHOBHBIE MOHATHSA (AMIPOKCUMAIHSI, CXOAUMOCTh, YCTONYUBOCTb).
Teopuss yCTOMYMBOCTH PA3HOCTHBIX CXE€M. Pa3HOCTHbIE CXEMBbl Uil ypaBHEHUSA
IlyaccoHa, TEILUIONPOBOMHOCTH, IIEPEHOCA M BOJHOBOIO ypaBHEHMs. Meron
IIPOroHKH. IIoHATHE O MakeTax NMPUKIAJHBIX IIPOrpaMM M IIPOrPaMMHBIX CHCTEMAX,
IIPUMEHSIEMBIX B MAaTE€MAaTUKE, BBIYMCIUTEIBHOM JKCIIEPUMEHTE, YHUCIEHHOM H
MMHTAITMIOHHOM MOJIECIIMPOBAHUH.

Teopusi BeposiTHOCTE! M MATEMaTHYECKasd CTATUCTHKA

BepositHocTHOE mpocTpaHcTBO. POpMysa MOITHON BEpOSTHOCTH U (hopmyra
baiieca. IlocnenoBarenbHOCTh HE3aBUCHUMBIX HclbiTaHuil. Cxema bepnymmm. Coy-
YalHbIE€ BEJIWYMHBI M HMX XapakTepUCTHKU. DyHKUHUS pacOpeAcsiCHHs CIIy4alHOU
BEJINYMHBI U €€ CBOMCTBA. MaremMaTHyecKkoe OkuIaHue u aucnepcus. Kopapuauus u
KOppeNnsiuus Ciy4dalHbIX BeJWYdnH. CiydailHble BEJIIMYHWHBI C PaBHOMEPHBIM, JKC-
MOHEHIMAIbHBIM, HOPMAaJbHBIM, OMHOMHAJIBHBIM, ITyaCCOHOBCKUM paclpeeieHH-
SMH M MX TIpUMEHEHUs1. BEIOOpOUHBIN METO M MPOBEPKA CTATUCTUYECKUX THIOTE3.
OueHuBaHME IMAapaMETPOB paclpeAeNeHnid (MeToAbl MOMEHTOB, MUHUMyMa XH-



KBaJIpaT, MaKCUMAJIBHOTO TipaBaomnoaoous). JloBepurenbabie oOnactu. JIMHEHHBIN 1
HEJIMHEVHBIA PETPECCUOHHBIA aHAJIN3.

Cay4aiinbie mpouecchl

MapkoBckue cilydailHble MPOIECCH C JAUCKPETHBIM U HEMpPEpPHIBHBIM BpeMe-
HeM. [Ipocreiiine nenn Mapkosa. Knaccudukanus coctossHuii MapKkoBCKOW LieTu.
[lyacCOHOBCKMI CITy4alHbINM MPOLECC U €r0 NMPUWIOKEHUS. OUHAIBHBIE BEPOSITHOCTH
cocrossHul cuctembl. CiydailHelii npouecc poxiaeHus u ruodenn. Cucrema
ypaBHeHul Konmmoroposa. Perienue aiisg ciydast IMHEHHOTO Mpolecca poxkIeHUs U
rubenu. MapkoBckue MoJeNd cucteM wmaccoBoro obciyxuBanus (CMO). Ilo-
aymapkoBckue Mozen CMO: meTos BIO>KEHHBIX Lieneil MapkoBa.

MaremaTn4eckne OCHOBbI HH(POPMATHKHU

Anrebpa MHOXECTB. AJreOpa OTHOIICHWH. BUHAapHBIE OTHOIIEHUS U HX
cBoiicTBa. OTHOIIEHUS SKBUBAJEHTHOCTH, OTHOUIEHWE mopsaka. ['padbl: BUIbL,
CHOoCOObI MPEACTABIICHUS, MapUIpyThl B Tpadax, onepauuu Haj rpadamu, U30MOp-
¢usm rpados. JlepeBbs u ux cpoiictBa. Cetu. XpomaTuueckoe 4ucio rpada. Jie-
MEHTBI TEOpUHU (POPMaAIbHBIX CUCTEM: MOHATHE (POPMATBHOM CHCTEMBI, UCUHUCIICHUE,
dbopmanibHbIN BBIBOJ. [l0NHOTA, HEMPOTUBOPEUMBOCTD, PA3PELUIMMOCTh (HOPMaATBHOM
cucteMbl. Mcuncnenue BbICKa3bIBaHUM, MCUMCIIEHUE MpeAuKaTtoB. bynesa anredpa.
Jloruka mnpenuKaToB: CBOOOJHBIE M CBA3aHHbIE NEPEMEHHbIE, SKBHUBAJICHTHHIE
npeoOpa3oBaHus M TpelBapeHHas HopMaibHas ¢opma. MHpopmauus u ee
U3MEpEeHHe. OHTponus. MeTonpl ONTUMAIbHOIO KOJAWMpOBaHUA. MaluuHHas
apu(MeTuKa: npeacTaBieHue yrces B 9BM, morpenHocTv MalimHHbBIX BHIYUCICHUH,
MallMHHbIE KOJbl. Teopust anropuTMOB: TIOHATHE aIropuTMa, (opmasbHbIE
QITOPUTMHYECKHE MOJIEIN, YHUBEPCAJIbHBIM AJITOPUTM, AJITOPUTMHUYECKas pas3pe-
HIMMOCTb, JITOPUTMHYECKH HEpa3pelrmble Mpo0JIeMbl, OCHOBHBIE KJACCHI ajlro-
PUTMUUECKOU CI0KHOCTHU, TToHsATUE KP-croxuoit mpodnemsl, KP-miosiHbIe TPO0OJIEMBI.

MopeanpoBaHue, TEXHOJIOTHM CO3aHUSI IPOTPAMMHOIO o0ecreYeHus,
MAKeThl NPUKJIAAHBIX POrPaMM

Heiiponnsie cetr. OCHOBHBIE 3JIEMEHTBI CTPYKTYPBl. AJITOPUTMBI OOYyYEHHS.
[Tpunoxxenust HEHPOHHBIX ceTel. OCHOBHBIE MPUHIIMIBI TPUKIIATHOTO CTPYKTYPHOTO
cuctemHoro ananuza. DFD, STD, ERD-nuarpammsl, cioBapu 1aHHBIX, METOA0IOTHS
IDEF. TIlpuHumnbl TEXHOJOTHMU pa3pabOTKM MPOrPaMMHOTO  OOecredeHHUs.
Kuznennwii nukn 110, nianupoBaHue W ynpapiieHHE pa3pabdOTKONW MPOTPaMMHBIX
IIPOEKTOB, YINPABJICHWE KOJUIEKTUBAMU MPOrpaMMHCTOB. IlakeTbl mNpuKIaIHbIX
nporpamm. Mx knaccudukanusa. CTpyKTypa mmakera, ero OCHOBHbIE (DYHKIIMOHATLHBIE



omoku. [1akeThl BEIYMCIUTETHLHOTO Ha3HadeHUs. [lakeThl Mg aBTOMaTU3HUPOBAHHOTO
npoektupoBanus - CAD, CASE. I'eonHpopmaiinoHHbIE CUCTEMBI.

5. HEPEYEHD BOITPOCOB K BCTYIIUTEJABHOMY 3K3AMEHY
1. Tlonarue maTeMaTHYeCKOM MoeIH. MaTeMaTH4eCKOe MOJEITUPOBAHUE KAK

METOJI ONMCAHUSl M MCCIEIOBAaHUS CIOXHBIX cUCTeM. OCHOBHBIE 3Tallbl MOJE-
JIMPOBAHUS.

2. OO6ocHOBaHHME KOPPEKTHOCTH MojJeiau. OCHOBBI TEOPUU MOA00US U BEpU-
dbukanuu Mojiene.

3. IlpumeHeHHe MaTeMaTUYECKUX MOJEJIEN B BBIUUCIUTEIBHBIX IKCIIEPUMEH -
Tax. DTanbl BBIUMCIUTENBHOTO HKCIepuMeHTa. KommbloTepHbie Mojaenu Kak (op-
MaJlM30BaHHOE IMpeAcTaBiiecHne B OBM MNpakTUYECKUX MPUEMOB U METOHOB IpU-
KJIaJTHOM 00J1acTu.

4. 3aMKHYTBIM LMKJ pemieHns 3a1ad Ha OBM: nmoctpoeHne KOHIENTyalnbHOM,
(dbopMalIi30BaHHOM, ATOPUTMHYECKONU, TPOrPAMMHON MOJENH, IKCIIEPUMEHTATbHBIE
VICCIIEIOBAHUS, UHTEPIIPETALMsI PE3YIbTATOB.

5. T'eomerpuueckas MHTEpIIpETALMS U MEXaHUYECKOE TOJKOBAHUE HOPMaJb-
HOM cuctembl auddepeHIuanbHbIX ypaBHEHUH W ee pemieHus. 3amada Ko,
EQuHCTBEHHOCTD pEIICHUS.

6. OO6uiee, yacTHOE U 0cO0O€ pemieHus: cucteMbl U PepeHInanbHbIX ypaB-
HECHUMU.

7. OOHOpPOAHBIE TUHEWHBIE CUCTEMBI U CBOMCTBA UX PEIICHUN.

8. Ilonstue dpyHmaMEHTAILHON CUCTEMBI U ee 00muii Busl. OThICKAaHUE YaCT-
HOT'O PELICHUS.

9. Kiaccudukanus YpPaBHEHUM BTOPOTO nopsiiKa Cc IBYMs
HE3aBUCUMBIMHU TepeMeHHbIMU. KaHoHMueckue ¢GOpMbl JMHEWHBIX ypaBHEHHIM
BTOPOTO TMOpSAKA C JBYMs HE3aBUCHUMBIMH II€PEMEHHBIMM C TIOCTOSHHBIMH
ko3 puieHTaMu, XapakKTepUCTUUECKUE YPABHEHUS U XapAKTEPUCTUKH.

10. 3apmava nuHEHHOro NporpaMMupoBaHusi. OCHOBHBIE TEOPEMBI ISl JIBOM-
CTBEHHBIX JMHEHMHBIX 3a1a4. MeToApl pelieHus 3a7ad JIMHEWHOIO IPOrpaMMHUPO-
BaHMUS.

11. TpancnopTHbIE 3a]a4M U METOAbI UX PELICHUS.

12. 3apmaya HenmuHeiiHOoro mnporpammupoBanus. Teopema Kyna-Takkepa.
Oynkuusa Jlarpanka u JBOWCTBEHHOCTb.

13. MHoromaroBsie 3a1a4¥ ONTHUMU3ALNH, TIOCTAHOBKA U CYIIECTBOBAHUE
pemeHns. MeTox IMHaMUYECKOTO MPOrPAMMUPOBAHUS.

14. Knaccuueckas 3aa4ya BApUALIMOHHOTO UCUUCIIEHUSI.



15. Tlepmas Bapmarmusi ¢QyHKIHMOHANIa. YpaBHeHue Oiepa. HeoOxomumbie
YCJIOBHUSL.

16. Bropas Bapuanms ¢pyHkuuoHana. YpaBHeHue Axko6u. Jlocrarounsle ycio-
BHSI DKCTPEMYMA.

17. HeobOxomuMmplen JOCTATOYHBIC YCIOBHUS DKCTPEMyMa I HETJIAIKHUX JKC-
TpEMaJIEH.

18. TloctanoBka oOIIeH 3a4a4u ONTUMAIBHOTO yrpapieHus. [IpuHiun mak-
cumyma JI. C. [ToHTpsruHa.

19. VcnoBue TPAHCBEPCAIBHOCTH. TeopemMa O YHUCIE NEPEKIIYECHUN B
JIMHEWHBIX CUCTEMAX.

20. Ilpobnema CUHTE3a ONTUMAaJIbHBIX yIpaBieHUU. JloCTaTOUHOE yCIIOBUE
ONTUMAJILHOCTU U ypaBHeHHE P. bemnmvana.

21. Pemenue JUHENHBIX anreOpamyeckux ypaBHeHWil. [lpsimble
UTEPALOHHBIE METOBI.

22. 3a;aya MHTEPIOJSLUUN, UHTEPITOISALUUS IOJTUHOMAMH.

28.UucneHHoe HHTErpUpOBAHUE.

29.YucneHHple METOJbl pelIeHUs] OOBIKHOBEHHBIX IU((EpEeHIINaIbHbIX ypaB-
HEHHUM.

30.YucnenHple METOIBI PEIICHUs SKCTPEMalbHBIX 3aaad. MeToasl HYJIEBOTO,
IIEPBOrO ¥ BTOPOTO MOPSIKOB.

31. Pa3HOCTHBIE METOJbl PEIICHHUS YpaBHEHUH MAaTeMAaTHYECKOW (U3HKH.
SBHbIE W HeaBHbIE cXeMbl. OCHOBHBIE MOHSATHS (aNIpPOKCHUMAIMS, CXOJUMOCTb,
YCTOMYUBOCTH). Teopusi ycTOWYMBOCTH pa3HOCTHBIX CXEM.

32. Pa3HocTtHble cXeMbl Uil ypaBHeHus IlyaccoHa, TeIIONpOBOIHOCTH,
IIEPEHOCAa U BOJIHOBOI'O YPABHEHMS.

33. IlonsTue O IMaKeTax NPUKIAAHBIX MPOrpaMM W IPOTrPaMMHBIX
CUCTEMAX, NPUMEHAEMBIX B MAaTEMATHKE, BBIYMCIUTEIBHOM OJKCIIEPUMEHTE,
YUCJIEHHOM U HMUTAalMOHHOM MOJEIUPOBAHUMN.

34. BeposiTHOCTHOE npocTpancTBO. Dopmynia MOTHOM BEPOSITHOCTH H
dbopmyna baiieca.

35. IlocnenoBarenbHOCTh HE3aBUCUMBIX uclbITaHuil. Cxema bepHysui.

36. CnyuaiiHble BEJIMYUHBI U UX XapakTepUCTUKU. DyHKIUS pacnpeiesICHUs
CIIy4yallHOW BEJIMYMHBI U €€ CBOMCTBA. MaremaTH4yecKoe OXUIAHUE U HUCIEPCUS.
KoBapuanus u koppensiuus ciiy4allHbIX BETUYHH.

37. Cnyd4aiiHble  BEJIIMYHMHBI C PABHOMEPHBIM, SKCIIOHECHIIMAIIBHBIM, HOPMaJlb-
HbIM, OMHOMHUAJIbHBIM, TyaCCOHOBCKUM paclpe/IeICHUSIMU U UX TIPUMEHEHHUS.

38. BpIOOpOUHBI METOJ M MPOBEPKA CTATHCTHUECKUX THmoTe3. OleHuBaHUEe
napameTpoB pacnpeeiaeHuil (MeToabl MOMEHTOB, MUHUMYMa XH-KBaJpaT, MaKCH-
MaJbHOTO MPABIONOI00M).



39. JIuHEelHbI U HETMHENHBIN PErPECCUOHHBIN aHAIIN3.

40. MapkoBCKHE CITy4ailHbIE MPOLECCHl C AUCKPETHBIM U HEMPEPHIBHBIM BpE-
MEHEM.

41. TIlpocreitmme nenu MapkoBa. Knaccudukarus coctossHuii MapKoBCKOH
LICTIN.

42. IlyaccoHOBCKUI CIIy4alHBIN MPOLECC U €T0 MPHUIIOKEHHUS.

43. @uHanpHbIE BEPOSITHOCTU COCTOSHHUA cucTeMbl. CucTeMa ypaBHEHUM
Konmoropoga.

44, MapkoBckue Mojenu cucteM maccoBoro obcmyxkuanusi (CMO). Iomy-
MapkoBckue mojenu CMO: MeTof BIOKEHHBIX Lieneld Mapkosa.

45. Anrebpa MHOXecTB. AnreOpa oTHOlIeHUH. buHapHbIE OTHOIIEHHS W HX
cBorcTBa. OTHOIIEHUS YKBUBAIICHTHOCTH, OTHOLIEHUE MTOPSAIAKA.

46. I'padsl: BHABI, CIOCOOBI MPEACTABICHUS, MAapIIPYTHl B rpadax, onepanuu
HaJ rpadamu, uzomopdusm rpagdos. [epeBbs u ux coiictBa. Cetu. XpoMaTHuECKOE
yucio rpada.

47.OnemeHTbl TEOpUH (POPMANbHBIX CUCTEM: MOHATHE (POPMATBHON CHCTEMBI,
ucuuciaeHue, popManbHblil BbIBOA. [l0oHOTA, HEMPOTUBOPEUUBOCTD, PA3PELIMMOCTD
(bopMaIbHON CUCTEMBI.

48. VcuucneHnue BBICKa3bIBaHUN, UCUHMCIICHUE MpeauKkaToB. byneBa anrebpa.
Jloruka mpeaukatoB: cBOOOAHBIE U CBSI3aHHBIE MEPEMEHHbIEC, YKBUBAJICHTHBIE IpeE-
oOpa3oBaHus U NpeABapeHHass HopMajbHas (hopma.

49. HNudopmauus u ee u3MepeHue. IHTPOIHUS.

50. Mammunnas  apudwmeTuka: npeacTaBieHue uncena B IBM, morpemHoctu
MAIlMHHBIX BBIYMCIICHUM, MAIIMHHbBIE KOJIBI.

51. Teopus aarOpuTMOB: TOHATHE aITOpUTMa, (OPMAJIbHBIE AITOPUTMHUYE-
CKME€ MOJIENIM, YHUBEPCAJIBHBIA aAJITOPUTM, AJITOPUTMHUYECKAs DPa3pelIMMOCTb, aj-
TOPUTMUYECKHA HEpa3peuIuMble MNpoOJIEMbl, OCHOBHBIE KJIACCHl AITOPUTMHYECKOU
cioxHOCTH, oHsiTUE KP-cnoxxHoi npobnembl, KP-niosiHbIe mpoOieMsl.

52. Heiliponnsle cetr. OCHOBHBIE 3JIEMEHTHI CTPYKTYpPbl. AJITOPUTMBI 00yUe-
Husl. [[punoxeHnss HEUPOHHBIX CETEN.

53. OcCHOBHBIE NPUHLHUIIBI MPUKIATHOTO CTPYKTYPHOI'O CUCTEMHOTO aHAaJINA3a.
DFD, STD, ERD-guarpammsl, ciioBapu JaHHbIX, MeTogosiorus IDEF.

54. TlpuHIunbel  TEXHOJOTHMH Pa3pabOTKU MPOTPAMMHOTO  OOECTeYeHHUS.
Kuznennwiii nukn 110, nianupoBaHue W ynpapiieHHE pa3pabOTKOW MPOTrpaMMHBIX
MIPOEKTOB, YIIPABJIECHUE KOJUIEKTUBAMHU IPOTPAMMHUCTOB.

55. Tlaketsl mpukiaaaHsix nporpamm. Mx knaccudukanus. CTpykTypa makera,
€ro OCHOBHbIE (DYHKIIMOHAJIbHBIE 0JIOKHU. [TakeThl BEIUNCIUTENLHOTO Ha3HAUCHUSI.



6. CHUCOK PEKOMEHJYEMOM JIUTEPATYPBI JIJISI TIOJATOTOBKHU K
BCTYIIUTEJIBHOMY 3K3AMEHY

OcHOBHAS JJuTEpPATYPA:

1.  AdanaceeB, M. 1O. I[Ipuknannplie 3a7a4u UCCIICIOBaHUS Omepaluii: yueo.
nocooue / M. FO. AdanacbeB, K. A. barpunosckuii, B. M. Martomok. - M.:
NH®PA-M, 2009. - 352 c.

2. baxpano, H. C. Yucnennsie MeTonpl: yued. mocodue s By3o0B / H. C.
baxganos, H. I1. XKunkos, I'. M. KoGenbHUKOB. - 7-¢ u3a. - M.: bunoM. Jlaboparopus
3uanwii, 2011. - 636 c.

3. Tomy6Gesa, H. B. MaremaTtnueckoe MOJEIMPOBAHUE CUCTEM M MPOIIECCOB /
H. B. ['onyGesa. - CIIG.: Jlans,  2013. - 192 c. /I
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4862

4. Tonuapos, B. A. Meroasl ontuMuzanuu: yued. mocodue s By30B / B. A.
["onuapos. - M.: FOpaiit, Beiciiee oopaszosanue, 2010. - 191 c.

5. Esrpagos, M. A. Ananutuueckue (QyHkuuu: yded. mocodue / M. A.
EsrpadoB. - 4-e wu3n., crep. - CII6.:Jlamp, 2008. - 447 c. //
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l id=134

6. OcHOBBI Hay4yHBIX HccieaoBaHuii: yueb. mocobue / [b. . I'epacumoB u
ap.] - M.: ®OPVYM, 2011. - 269 c.

7. Tyran6aes, A. A. Teopust BEpOsITHOCTEH W MaTeMaTHUYeCKas CTaTUCTHKA:
yue0. mocooue / A. A. Tyraun6aes, B. I'. Kpynun. - CII6.: Jlans, 2011. - 320 c. //
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=652

JlonmoJIHUTEJILHAS JJUTEPpATYpa:

1. BapOoteko, A. M. OCHOBBI TEOpUHM MATEMATHUYECKOTO MOJAEIMPOBAHUS:
yue0. nocobue ansa By30B / A. W. bapboteko, A. O. I'manpiukun. - Ctapsiii Ockod:
THT, 2008. - 209 c.

2. bopoBkoB, A. A. Teopus BeposatrHoctedi / A. A. BbopoBkoB. - M.
HoBocubupck: autopuan YPCC: U3n-Bo uH-Ta matemaTuku, 1999.

3. Bacunbkos, 0. B. KomnbeloTepHble TEXHOJOTUHM BBIUHUCICHUN B Marema-
trnueckom moaenupoBanuu / 0. B. Bacuibkos, H. H. Bacunbkosa. - M.: ®uHaHCH 1
cratuctuka, 2001.

4. Benkosui, 1. [Tpunnumner pazpadotku nporpammuoro obdecrneuenus / 111.
Ben- koBun, JIx. I'ennon. - M.: Mup, 1982.

5. Bentuens, E. C. HccnegoBanue onepauuii: 3aaadd, TPUHLIMIIBI,
metonosiorusi / E. C. Bentuens. - M.: Ilpoda, 2004.

6. Brnagumupos, B. C. VYpaBuenus wmaremaruueckod ¢usuku / B. C.
Bnagumupos, B. B. XKapunos. - M.: ®uzmartiur, 2000.

7. TopOynos-IlocanoB, M. M. CucremHoe oOecrieueHUe TAKETOB
npukiaaausix nporpamm / M. M. T'opOynos-Ilocagos, 1. A. Kopsrun, B. B.
Maptsiniok; non pea. A. A. Camapckoro (bubmmoreuka mnporpammmcra). - M.:
Hayxka, 1990.
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8. JleBus, Y. Onepannonnsie cuctemsl / Y. Jlepus. - M.: Mup, 1980.

9. Kamutku, H. H. Yucnennsie meroasl / H. H. Kanutkun. - M.: Hayka,
1978.

10. Konmoropos, A. H. ®yukuuonansHsiii ananu3 / A. H. Konmoropos, C. B.
®omuH. - M.: Hayka, 1984.

11. KommbloTepbl, MOJEIH, BBIYMCIUTEIBHBIA SKcrepuMeHT. - M.: Hayka,
1988.

12. Kpamep,I'. MaTematudeckue metoasl ctatuctuku / I'. Kpamep. - M.: Mup,
1976.

13. Kpacnomekos,II. C. Ilpunmunsl mnoctpoenuss wmogeneir / II. C.
Kpacnomiekos, A. A. Tletpos. - M.: U3n-so MI'Y, 1984.

14. Jle6eneB, B. B. Marematudueckoe MOAEIUPOBAHUE  COIMAIBHO-
skoHoMHueckux mpoiieccoB / B. B. Jlebenes. - M.: U3OI'PA®, 1997.

15. Maiiepc,I’. HagesxxHocts nporpamMmmuoro odecrniedenust / I'. Maitepe. - M.:
Mup, 1980.

16. Mapuyk, I . Meronsl BbrumciutensHoil matematuku / I'. W
Mapuyk. - M.: Hayka, 1980.

17. Marematuueckoe mojaenupoBanue / Ilon pen. A. H. Tuxonoma, B. A.
Canos- Huuero u ap. - M.: U3a-so MI'Y, 1993.

18. TIlerpos, A. A. OnbIT MaTeMaTH4YECKOT0 MOJCIUPOBAHUS YKOHOMHUKHU / A.
A. Iletpos, U. I'. [locnenos, A. A. lllananun. - M.: Dueproaromusaar, 1996.

19. IIerthes, 0. I1. MaTematuueckue MeToapl aHanu3a skcnepumenta / FO. I1.
ITe1- THEB. - M.: Beicm. mikoia, 1989.

20. IIerTees,IO. I1. Mertonapl MaTEMaTU4YECKOro MOJEIINPOBAHUS
n3MepuTenbHo- BeiuucauTenbHbix cucteM / 1O. I1. [1biTheB. - M.: ®uszmatiut, 2002.
21. Po3anHoB, 0. A. Teopuss BeposATHOCTEW, Ciy4yalHbBIE NPOLECCHI M

MaremaTudeckas ctatuctuka / FO. A. Po3anos. - M.: Hayka, 1989.

22. Cawmapckuii, A. A. Maremarnueckoe MmojnenupoBanue: Mnpen. Mertopsl.
[Tpumepst / A. A. Camapckuii, A. [1. Muxaiinos. - M.: Hayka: ®uz.-mart. nut., 1997.

23. Cawmapckuii, A. A. Uucinennbie Metoasl / A. A. Camapckuii, A. B. I'ynus. -
M., 1989.

24. CoBeToB, b. 5. MonenupoBanue cuctem / b. S. Coseros, C. A.
SIxoBneB. - M., 1988.

25. VYaeMman, JIx. OcHOBBI cucteM 0a3 maHHbIX / k. Yibeman. - M.: ®uHaHCHI
U cTaTuCTHKa, 1983.

26. Xaiipep,D. Pemienne OObIKHOBEHHBIX JU((epeHInanbHbIX YpPaBHEHHI.
Kectkue n muddepennmanpHo-anredOpanyeckue 3agauu / J. Xaiipep, I'. Banunep. -
M.: Mup, 1999.

29 Xaiipep, 2. Pemienne oObIKHOBEHHBIX AU(depeHnaibHbiX ypaBHeHnid. He-
xectkue 3amaun / . Xamipep, C. Hepcerr, I'. Bammep. - M.: Mup, 1990.
30.YymuukoB, A. . Marematudeckue Mojenu HeNWHEWHOW nuHamuku / A. W.
Uynuukos. - M.: ®usmatiur, 2000.



IIporpammMHuoe obecnieyenue u UHTEepHET-pecypChbl:

1. DnekrponHas oudmmoreka PODU - http://elibrary.ru/defaultx.asp

2. Hogas snekrponnas 6udanorexa - Www.newlibrary.ru

3.  Poccuiickoe oopa3oBanue (pemepaabHblii moptai) - WWw.edu.ru

4. DIeKTpOHHO-OMONIHMOTEYHass  CUCTeMa  u3JaTenbcTBa  «Jlamby -
http://e.lanbook.com

5. DJNeKTpOHHO-OMOJMOTEYHAass CcHUCTeEMAa «YHHBEPCHUTETCKas OuOIMOTEKA
oHyaitay» - http://www.biblioclub.ru

6. DmekTpoHHBIN KaTaior - lib.nvsu.ru

7.  DnexktpoHHO-OMOMMoTeuHas cuctemalPRbooks - http://iprbookshop.ru

8. BupryanbHblil yuTanbHBIA 3an DineKTpoHHON bubimorexku Jluccepranumii
PI'B - http://www.diss.rsl.ru

9. DnektponHas oubimoteka auccepraiuii PI'b - http://www.diss.rsl.ru/

10. HayuHas anexTpoHHas oudanoteka - http://elibrary.ru/

11. Baza  mamneix INSPEC - Information Service for Physics, Electronics
and Computing - http://www.ebscohost.com/academic/inspec

12. Xypnansl uznarensctBa KemOpum»KcKoro yHuBepcuTeTa -

http ://journals.cambridge.org/action/stream?pageld=3216&level=2

13. XKypnuansl usgarenbctBa Oxchopackoro yHuBepcurera - http ://oxford]
ournals. org/

Kypnanet  uznarensctBa Wiley - http://onlinelibrary.wiley.com/
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