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IMporpaMmMupoBanie H 6a3bl JAHHBIX

1. Texmomorus 6a3 JaHHBIX.

2. TlpoextupoBanue 6a3 JaHHBIX.

3. Hudonorudeckoe npoexrHposaHue 0a3 JaHHBIX.

4. TlpuHUHMIIEI HOPMATH3AIHH.

5. Jlorudeckoe npoeKTHpoBaHHe 0a3 JaHHBIX.

6. SI3bikM  MaHMIYNMpOBaHWS JaHHEIMA. Penauuonnas anrebpa. S3biku
Heuncnenus npeaukatos SQL.

7. Hasuauenwue u dysxkmmuu CYB/I., YipasieHHe TpaH3aKLHIMH.

8. [locTpoenme 3KCHEPTHBIX CHCTEM.

9. Mopenun 3HaAHWH.

10. AnropurMusanud 3anad. AITOPUTMHYECKHE CHCTEMBI.

11. OcHOBHBIE TEXHONIOTHHA B MPOrpaMMHPOBAHHH.

12. CHcTeMBI H cpejibl NporpaMMHpPOBAHHA.

13. ArpubyTel JAaHHBIX M CPEJCTBA MX ONMCAHHA B A3BIKAX [POTPaMMHPOBaHHA
(Tun, pasmep, 061acTh AeHCTBHA, TPaBUa BUAUMOCTH).

14. O6BeKTHO-OpHEHTHPOBaAHHOE TIporpaMMEpoBanKe. OTIHYHE OT NPOLEAYPHOIO
MporpaMMHpOBaHHA.

15. TTouaTie knacca ¥ obvexra. CTpyKTypa Kiacca.

16. Mectro  KkoMnunsTopa B nporpamvuom  obecrnieduenud.  Ilonatne
HHTEpIpeTaTopa U TpaHcIATopa

YuciaeHHbIE METOOBI

|. Knaccel Mopeneli H 4YHCIeHHBIX MerojoB. JlHHamMuueckHe MOJIEIH.
Crarnueckre Mojend. CToXacTHYeCKHE MOJIEIIH.

2. Tlorpemmocty npubnmkeHHsIx BeraHcnenni. Knaccndukamia norpemHocTed,
Ilpasuna ouenku ommbok. Onenka oMKHOOK NPH BEMHCIEHHH (YHKLIHH.

3. Cucrembl nuHeiiHBIX anrebpandecknx ypasHeHuil. IIpaMbie MeTozbl pelneHns
cucreM. MTepalMoHHBIE METOMIB pPENIEHHs CHCTeM. 3ajavd Ha CcoOCTBEHHbIE
3HA4YEeHHA.

4, AnmpokcHMauusi SKCIEpUMEHTATBHBEIX 3aBHCHMOCTel M (QyHkuui. 3amaga
npubmmxenns GyHxumid, MaTtepnonuposanue anredpandeCKHMH MHOTOYIEHAMH.
MeTton HaHMEHBITHX KBaj|paToB.

5. HenuueiiHple ypaBHEHHMA H IIOMCK OJKCTpeMyma. YpaBHEHHS C OJHHM
HEeHW3BeCTHBIM M OJIHOMepHBIH mnowuck. Merox cexymmx. Meton xopm Mero
Hetotona. Merton mnpocrtoii wrepamun. CucTeMbl HENTMHEHHBIX ypaBHEHMH U
MHOTOMepHBIH nouck. I'paguenTHbIi METOA.

6. 3ajaua  YHCIEHHOro  WHTerpupoBaHHs.  KsamparypHeie — (hOpMYIBI
npamoyronsHukos. Ksampatypusie ¢popmynsl Heiotona—Koreca. KpaaparypHbie
dbopmynsl Tpanenuii 1 CAMIICOHA.

7. UucrenHrle Merogsl pemenns 3amaud  Komm  and  0OBIKHOBEHHBIX
maddepernnansHex ypasHennii. Pasnocraeie Metosbl. Meton Ditnepa. Metojb!
Pyare—Kyrra.



MeToak! ONTHMH3AIHHA

1. OnnomepHas MuHEMEH3aiMa. Merone:: nepebopa, MONOBHHHOTO JEIEHHA,
CHMMETPHYHBIE METOAbl, METOABI 30/I0TOTO CeYEeHHA H Dubonauun. MeToas
napaboi, KacaTeJbHBIX, TOMaHBIX.

2. Jlumeiinoe  nporpammupoBanue. IlpHBenmeHwe — 3ajaud  JHHEHHOrO
NporpaMMHpOBaHMs K KaHOHHYeckoMmy Buay. ['eomerpuueckoe pelieHHe.
CuMIexc—MeTo .

3. DieMeHTHl BHITYKIOro aHanusa. Beimykasie MHOMKecTBa. Brimykibie dyHKuHH,
HX CBOHCTBA.

4. VYcnosus ONTHMANBHOCTH B 3aj@daxX MaTeMaTHYecKoro IporpaMMHpOBaHHA.
DKcTpeManbHbIe CBOHCTBA Ha BHITYKIOM MHOxectBe. [locTarouHbie YCIOBHA
ontumansHocTH. Oynkuua Jlarpanxa,

5. MuoromepHas MHHHMH3anus. Meroasl  Oe3ycioBHOH — MHHHUMH3ALHH.
Wrepaunonnsie Metoasl, ['pamgmeHTHsii cmyck. Meron Herotona u  ero
moaudmkains. [lokoopauHaTHEIH CITYCK.

6. MuoromepHas MUHMME3AIMA. MeToasl ycnoBHOH onTHMHu3anud. Metox
COTNPSDKEHHEIX HanpasieHuil. [ToraTHe 0 MeTOMaX YCIOBHOH MHHAMH3AIHH,

7. Bapmammonnoe — wcumciaenve. lIpocreHmas  3ajaya  BapHALHOHHOTO
ucuncnenus. OO0o0menus npocTeiined 3a7adyd  BapHAIMOHHOIO HCYHCIIEHHA.
Venosusle aKeTpeMyMel.  JlocTaTouHele  ycnmoBHA ci1aboro M CHIBHOIO
IKCTPEMYMOB B NpocTeiiilieil 3ana4e BapHaALHOHHOTO HCHHCTEHHA,

8. Teopusa wurp. IlpumMepsl HrpoBeIX 3anad. Marpuunbie urpsl. MeTossl pereHus
MATPHYHBIX HTP.

Teopus BepoaTHOCTEH

1. BrifopoyHoe mnpoctpaHcTBO M cobwiTHs. Anrebpanteckue onepanuud Haj
cobprTuaMi. Curma—anrebpa coOslTHil.

2. Pasnuunble ompeieneHHs BEpPOATHOCTH COOBITHS KakK YHCIEHHOH Mepsl
00BEKTHBHON BO3MOXKHOCTH €ro OCYILECTBIEHHA: CTATHCTHYECKOE, KIIaCCHIeCKOoe,
reoMeTpHYecKoe U akcHoMaTHieckoe. BepoATHOCTHOE MPOCTPAHCTRO.

3. OcHoBHBle TeopeMbl H (OpPMYNBl TeopHH BepoATHOCTeH. BeposTHOCTB
MPOTHBOMOMOKHOTO COOBITHA. BepoATHOCTE PasHOCTH M CYMMBI COOBITHH.
Venosssle BeposTHocTH. HesaBucumocTs cobeiTuil. BepoaTHOCTE NMpOH3BeACHAA
cobprTHit, @opmyna nonHo#i BeposTHOcTH. DopmMyna baiieca.

4. Tlousarne o cayuyaiinoil BenuumHe Kak w3MepuMoi (GyHKIMH. JlMCKpeTHBIE H
HenpepbIBHbIe BeNUuMHEl, DYHKIUS pacnpeneleHns | [IOTHOCT pacnpeeeHns
BEPOATHOCTEIl WX OCHOBHBIE CBOHCTBA. UHCNOBbIE XapaKTEepHCTHKH CIydaiHOH
BeJIMYMHBI; MOMEHTBI, MaTeMaTHYecKOe OXHJaHHe, IHCIEepCHs W MX OCHOBHBIE
CBOMCTBA.

5. OcHoBHBIE 3aKOHBEI pacrpejeieHus: OHHOMHANBHOE, TTONIHHOMHAIBHOE,
[lyaccoHa, paBHOMepHOe, TNoKasaTeneHoe, Pones, apkcuHyca, Komu wu
HOpMAaJibHOE,



6. 3akoH Goneimx yucen. LleHTpansHas npefenbHas TeopeMma Ui OJHHAKOBO
pacnpe/ie/ieHHBIX BeJH4YHH W ee obobmennsa. Annpoxcumarus cxemsl bepHyum,
noKaneHas H HHTerpaabHas Teopemsl Myaspa—Jlannaca.

7. Ipomzponsimas W xapakrepucrideckas QyHkupH. OYHKIHH CchoydaiHoR
BEJTHUHHEI.

8. Cuctemsl ciy4aiineix BenmyuH. CoBMmecTHas (YHKUHA paclpeNeNeHHsa H
IUIOTHOCTh  pachpefielleHns BeposTHocTedl. MapruHanbHele pacrpe/ie/ieHHs.
VernoBHble pacrpefielieHHs H He3aBHCHMOCTh CHy4YaiiHbIX BEJIHYHMH. YCIOBHOE
mareMaTHdeckoe oxuaanue. ODyHKIHHM caydaiHex  BenudHH, Cymma H
NpoU3BEeeHHE,

9. Kopapnaums, K03 GhHIHEHT KOPPEIsALMH | THHeHHas perpeccus.

10. MHoroMepHoe HOpMalbHOE pacnpejencHue. PacnpeneneHus Xu—KBaupar H
CTteroaeHTa.

11.Onpenenenne  ciyuaiiHoro npouecca. [lpomeccst ¢ He3aBUCHMBIMH
3HAYEHHAMH, C HE3aBHCHMBIMH NIPHPAILIEHHAMH, MYaCCOHOBCKHE H MapKOBCKHE.
12. MapkoBckue uenu, IlepexoaHas MaTpula 3a OIMH M HECKOJBKO IIAros,
npeaesibHbIe BEPOSTHOCTH COCTOSHUH. PerynapHele nemny.

MaremaTH4yecKas CTATHCTHKA

1. OcHoBHEIE 3ama4d W MeToj MareMmarhdeckoil craructukd. [lomarue o
CTATHCTHYECKOM PEIleHHH H €ro ONTHMAIBHOCTH.

2. Bribopounsiii Meron. Bribopounas cayuvailinas senuumuna. Ilpocras w
rpynnuposaHHas  BeiDopka. BapuammoHHEIR psAn, THCTOrpaMMa #  IOJHIOH,
Crarucruyeckas (GyHKIHSA pacripefe/ieHHA BEPOATHOCTEH.

3. 3apmaua CTATHCTHYECKOIO OLIEHWBaHHA napaMerpoB. TodeyHas OIlEHKa Kak
cratucTuka. CpoiicTBa cratHcTHdeckux omneHok. Hepasencrso Pao—Kpamepa,
uHpopmanua mo Pumepy. MeToasl NMOCTPOSHHS OLEHOK (METOZ MOMEHTOB H
MakcHManesHoro npapponogodus). TodeyHble  OLEGHKH — MATEMaTHUYECKOro
OKHIAHUS | aucrnepcuu. ToyeuHas oleHKa BEPOSTHOCTH COOBITHS.

4. WurtepBanbHble OLeHKH napameTpoB. JloBepuTenbHas BEpOATHOCTE H
NOBepHTENbHEIH HHTepBai. UHTepRaibHEIE OLIEHKH MAaTEMATHYECKOTO OXKHIAHHA H
AMCIEPCHH HEKOTOphIX pactpeneneHuid. MuTepBanbHas OLIEHKa BepOSATHOCTH
COOBITHA.

5. Cratucrideckas mpoBepka rumores. l[loHATHe © THIIOTE3e H pelIAIOIIEM
npaBune (kputepuu). OmmMOKHM NEPBOro M BTOPOro pojd, CBS3b MENIY HUMM.
VpoBeHb 3HAYMMOCTH M MOIIHOCTH KpHTepHsa. OOIIHHA BHI KpHTEpHSA MPOBEPKH
runores. Kpurepmit xm—xBagpar. OthHouwenue npasgonogobma. MomHocTs
I{'[J'HTEPH €B corjiacH.

6. AnmpoxkcHManus CHOKHBIX 3aBHcHMocTed. PerpeccHoHHble JIHHEHHBIE H
HeJIHHeHbIe MOJIEITH.



Cayuaiinble CHIHANBL H 0I5, MO/Ie 1 W 00paboTka n3obpaxeHui

1. OcHOBHBIE KIacchl CYYaiHEIX CHTHAIOB (IPOLIECCOB).

2. ABTOperpeccHOHHBIE MOJIENH CcIydaifHbIX [pOLECcCOB. 3ana4yu aHanMza H
CHHTE3a MOJIeJIH.

3. [loHaTtue o MHOrOMepHOM ciy4daiiHoMm nolne. MapkoBckue ciy4aHbBIe MO,
ABTOperpecCHOHHBIE MOJIENH CIIyJaiHEIX monei. 3ajaun aHaIn3a i CHHTe3a.

4. Tlpeacranenue wn306pakeHWH M MX [OCHENOBATENbHOCTEH CHyYaiHBIMH
[IOJIAMH.

5. OcHoBHble 3amaun oOpaboTkm w300pakeHHil: HISHTHOHKALMA MOJIENH,
dunsTpais, o6HapyXkKeHHe CHrHAIOB, o0HapyXeHHe 00BEKTOB M COBMEIICHHE.
OcHOBHBIE NTOJX0/IbI K PENIeHAI 3THX 3a1a4. [ [puMepsl NpHKIaqHEIX 3a1a49H.

6. AnpuopHas HeompeeleHHOCTsE MOJIeH H300pakeHHI. AIaITHBHEBIE METOAbI
obpaborku. Knaccuukaums ananTHBHEIX anroput™oB. [lcesnorpaaueHTHBIE
ANTOPHTMBL.

RGHTPDJIB KaYvyeCTBA H TEOPHH HATEKHOCTH

1. Craructudeckoe ympasieHHe mnpoleccamd. Kourponsusie kaptel Illyxapra
OueHka BOCIIPOM3BOAMMOCTH Ipotiecca. CrienHanbHbIe KOHTPOJIbHbIE KAPTHI.

2. Beibopounblii KkoHTponb TpH mnpuemke npoxykuuu. Kontpoins mno
anpTepHATHBHOMY mpH3Haky. [locnenopateneHerii KouTponb. KoHTpoms 110
KOJIH4eCTBEHHOMY TTPH3HAKY.

3. Tlokasarenu HanexHocTH. BepostHocTs 6ezorkasHoit paGoTel, MHTEHCHBHOCT
0TKa30B. Pacnpeaenenus, HCIIONB3yeMBI€ B pacyeTax HaJeKHOCTH.

4, HaznexHOCTH CHCTEM M pe3epBHpoBaHHe. MeTo/Ibl OLIEHKH HAJEKHOCTH CHCTEM.
PesepeupoBanue.

5. OcHoBBl TEOpHH BOCCTaHOBIICHMS, XapakTepHCTHKH nporecca
BoccTaHoBneHHs. Ha/leKHOCTE BOCCTAHABIHBAEMBIX CHCTEM.

AHa/IH3 JaHHBIX, AHAJIH3 BPEMEHHBIX PS/IOB, CTATHCTHYECKOE
MO/ie/IHpOBAHAE

1. Koppensumonnsii ananus. CroxacTH4eckas W KOppeALHOHHAs 3aBHCHMOCTH.
OcHOBHBIE  YHCIOBBIE  XapaKTEPUCTHKH  3aBHcHMocTH. Kopapuanus #
Ko3hdumuenT Koppensuun. ToueyHas W WHTepBalbHas OLeHKa KoaduiueHTa
koppensiuy. [Tposepka 3nauuMocTH K03 QUIIMEHTE KOPPEISIHH.

2. JlucnepcHOHHBIN aHamu3. AJTOPHTM JHCIIEPCHOHHOTO aHalH3a.

3. Knacrepusiii anamus. Crioco6pl kmaccupukanuu o6bekTos. Mepel G1H30CTH
00BEKTOB | KnaccoB. KpuTepuu KavecTBa KJIacTepH3allHH.

4. PerpeccuonHsiit anmamn3. Jluneiinas napHas perpeccus. OCHOBHBIE 3Tambl
nocTpoeHns perpeccus. OLeHHBaHME IApaAMETPOB MaTeMaTHYeCKOH MOIeNnH
METOIOM HaWMEeHBINHX KBajapaTos. KpHTepHH KayecTBa perpeccHH.

5. MHoxecTBenHas nuHeiHas perpeccus. [loctymupoBanune monenu. OueHka
mapamMeTpoB perpeccud. [lpoBepka 3HaumMmoctH Mogmend. CTpyKTypHas



MIeHTH(HUKAIUA MO MHOKECTBEHHOH perpeccHu

6. OcHOBHBIE IPEANONKEHHs PErpecCHOHHOr0 aHanu3a. CnencTsus HapyleHHHA
MpeanoIoKeHHH.

7. MeTrojonorus  amanTHBHONO PErpecCHOHHOr0  MOJEIHPOBaHMA. AHAIH3
NpeAnoNokeHuil 1 npoleaypsl aganTalHH

8. Meroponorus ¥ METOObl AMHAMHYECKOTO PErpecCHOHHOI0 MOAETHPOBAHHA.
IMoustue Bpemensoro psaa (BP). Crannonaprsle u Hectanmonapusie BP. Metoisl
NPOBEPKH CTAIIHOHAPHOCTH psAna. PaBHOMepHBIe 1 HepasHoMepHBIe BP.

9. Cocrasnmomme komnoneHTsl BP u ux xapaxktepuctiku. MeToas! onpeaelieHus
ocHOBHON TeHmeHumuH BP. Metoasl criaxkusanus BP cKonb3smyMu cpeqHHMH.
MpaKTanbHBIH 1 MyJIbTH(PAKTATBHEIA aHATHU3EL

10.Beigenenne tpenosoii coctapnaoneii monenu BP. Kpurepin aekBaTHOCTH H
3HaYHMOCTH MOJeNeH TpeH/a.

11.ITonstHe  mepuomWdeckoil  KommoHeHTHl  BP.  Merojsl  BhIABICHHSA
nepuoauyeckoi cocrapnswomeii BP. CnexkTpanbHeiik u  BeHBIET aHallM3EL
Iapmonnyeckuii ananus. Beijenenne NoaIUMrapMoHHYeCKOl COCTaBIAIOIIEH.
12.ITonsTne cnyuaiinoii komnoHeHTel BP #u oCHOBHBIE 3Tanbl ee aHanusa.
ABToperpeccHoHsle MoJenH. Mogens aBTOpPErpeccHH—CKOJB3AIIEN0 CPEeIHETo.
MeToael MAPTHHIANBHOH ANMPOKCHMALIWH,

13.Heonnopoauelii  HectanuoHapHelii BP. ApToperpeccHOHHBIE MOIENH C
yenosHoi retepockenactnaHocTeio (ARCH, GARCH) 1 ux Mogudukammm.
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