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JleMOHCTPALMOHHBIH BAPHUAHT U MeTOANYECKHE PeKOMEHAAIM U
1o HanpasJjeHulo «busnec-nHpopmaTuka

Ipoduas: «Cucremsl 60abux gaHHbIX / Big Data Systems» KOA-173

Bpems BoinosiHeHus 3a1anus — 180 MUH., I3bIK — PYCCKUIi M aHTJIHIHCKUIA.

1. laiiTe pa3BepHyTbIe OTBETHI (HA AHTJIMHCKOM sI3bIKeE):

1.1. KakoBbl BO3MOKHOCTH U IPEUMYIIECTBA UCIIOJIb30BAHUS KOHTEKCTHO-3aBUCUMBIX CHCTEM?
1.2.0nuinTe XapakTepUCTUKH COBPEMEHHOM CHCTEMBI MTOAJIEPKKH IPUHATHS PEIIEHUN B
00J1aCTH ynpaBiIeHUs NPEANPUATHEM

2. Pemire 3a1a4u;
2.1. llpennpusitTue 3aKynaeT Uik CBOSH NEATEIILHOCTH TOBAPHI, CBEACHHS O KOTOPBIX XPAHATCS
B pEJIAIIMOHHON 0a3ze maHHbIX. [ Kakaoro ToBapa B 0a3e JaHHBIX HPEANPUITHS XPAHUTCS
uH(pOopMalIKs, cojaepKalas KoJ Toapa, HAMMECHOBAaHHE TOBapa, HEOOXOAMMOE MaKCHMAJIbHOE
KOJIMYECTBO €IMHUI] TOBapa Ha CKJIAJIe MIPEIMPHUATHS, TEKYIee KOJINISCTBO SAMHUI] TOBapa Ha
cknage mpennpusaTusa. [1o KaxaoMmy TOBapy XpaHUTCS HMCTOPHS 3aKyNOK: JaTa 3aKyIKH,
KOJINYECTBO 3aKYIUICHHBIX CIUHMII TOBapa, KOJI OCTABIIUKA TOBAPA.
B 0a3ze maHHBIX XpaHATCS TAK)KE JaHHBIC O IMOCTABIIMKAX TOBAPOB: KOJ IOCTAaBIIMKA; €ro
HAaUMCHOBAaHME, KOHTaKTHas HMHQOpMaIMs;, IEpeYeHb I[OCTaBISCMBIX TOBApOB; IlcHA 3a
SAMHMITY KaKJIOTO TOBapa; MaKCHMAJILHOE KOJIMYECTBO SIUHUI] TOBApa MO KAKIOMY TOBapYy,
KOTOPOE MOXKET OBITh 3aKYIUICHO €IMHOBPEMEHHO.
ToBap MoOXET 3aKymaTbCs y JHOOOTO M3 IMOCTaBIIMKOB, KOTOPBIA CIOCOOCH 00ECIIeYUTh
HE00X0IUMOE KOJIMUYECTBO TOBapa.
3aKkynka ToBapa IPOU3BOJIUTCS, KOTJA TEKYIIee KOJIMYECTBO CIUHUI] TOBapa Ha CKJIaJe
npeanpustusi cocrapisieT 20% OT MaKCUMaJIbHOTO KOJWUYECTBA €AMHHI] IAaHHOTO TOBapa Ha
CKJIaJie TpeanpusTus. ToBap 3aKymaercs B KOJIHYECTBE, OMPEACIIIEMOM MaKCUMaTbHBIM
KOJIMYECTBOM E€IUHUI] JAHHOTO TOBapa Ha CKJIaje MpeAnpustvs (Mpeanoiaraercs, 4To 3a
BpeMsi 0pOpPMIICHHS M JOCTaBKH 3aKYIUIEHHOTO TOBapa MMEIOIUECS Ha CKIIaZe OCTaTKU OyIyT
M3pacXO0BAHBI).

Tpebyercs:
1. wucnonp3ys m00yI0 OOIIETIPUHATYIO HOTAIIMIO, HAPUCOBATH CXeMY O0a3bl JaHHBIX,
YIOBIETBOPSIONIYIO TPEThe HOpMasbHOU (hopMe, ¢ BbIIEIEHHEM MEPBUYHBIX U
BHEITHHX KJIIOUEH, THITa U HAPaBICHUS CBSI3H;

2. caenatb MOAPOOHOE omHcaHhe TaONHIl ¢ pacmm(pPOBKOH MMEH TOJIeH, TUTIOB U
CBOWCTB JIJaHHBIX;

3. HamMcarb 3arpochl Ui MOJY4YeHHUs cieayronied nH(opMaly ¢ UCTIOIb30BaHHUEM
s3pika MySQL:

a) KOJbl W HAaWMEHOBAHUS TOBApOB, KOTOpPHIE JOHKHBI OBITh 3aKYIUICHBI B
TEKYLIUH MOMEHT, KOJMYECTBO 3aKyMaeMbIX €IMHMI] TOBapa Mo KakJI0My TOBapYy,
MepevyeHb MPEANOIaraéMblX MOCTABIIMKOB, BKIIIOYAs LEHY 3aKYNKUA MO KAKIOMY
MOCTaBUIUKY.

0) mo ToBapy ¢ kogoM N BBIBECTH TIE€peUeHb TMOCTABIIMKOB 3a OIpPEACIICHHBIN
nepuoa Bpemenu [t1,12], pacmosioKuB MOCTABIIUKOB MO yYOBIBAHUIO KOJIMYECTBA
3aKyIUICHHBIX €MHUI] TOBapa.
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2.2. Jlng mpou3BOJICTBA OMPEACIICHHOIO W3JeNIds KOMIAaHUsl UCIOJIb3YeT JiBa BUAA JeTallel —
netanb A u getanb B. PaboTHHKY KoMmanwu TpeOyeTcsi pacnpeiesiuTh Mo JABYM slIukam 4
neranu, 2 Buga A u 2 sujga B.

Kakum o00pazom pabOTHUKY CcIeAyeT pa3MeCTUTh JeTald B SIIMKaX, 4YTOObI 00ECIeYHTh
MaKCHUMAaJIbHYIO BEPOSTHOCTh U3BIICUCHUS U3 SIIUKA J1eTanu B?
KaxoBa sTa BeposaTHOCTH?

CuutaTh, 9YTO PaOOTHUK BBHIOMpPAET HAYTaJ OJWH W3 SIIUKOB W BBITACKMBAECT U3 HETO OJHY
JIETalb.

2.3. B 1996 roay P. Mantenbss u X. CTeHIM YCTaHOBHWJIHM, YTO PaCIpEICICHUE IIOTHOCTH
BEpOATHOCTeH M3MeHeHmii mHmekca S&P500 (Z,, = SP500(t+ At)—SP500(t)) na BpemenHOM

uHTepBalie At MOTUUHSIETCS yCEUeHHOMY pactipeieieHuto Jlepu:

p.(8)= %TCOS(ﬁX)exp (- At Jax

ZAt
e f=—SM 000375, ¢ =14.
e F= o508 7 “

Jdnst At = 32 HalTH IUIOTHOCTH paclpelielieHus BEpoATHOCTeH npu ¢ =1u o =2.
Kaxkwue 310 pacnpenenenus?

2.4. O6o03naunM: 0 — TPOM3BOJILHBIA CHUMBOJI, Hampumep, Iudpa wid OyKBa JIATHHCKOTO

andasuta; d B crenenu 1(o6o3naunm d ~ 1) - 310 pyroe odbo3HaueHue cumpoda d.

Ecnun - HatypalibHOE YHUCIIO H n 6omeire 1, To d B cremeru N (o6o3naumm d ™ n) —

3TO MOCJIEOBATEIBHOCTD, COCTOSIIAS U3 N BXOXKICHUH cuMBoa d.

Takum oOpasom, b3 d*2 ¢4 — sto BeIpaxkeHue (KM, IPYTUMH ClIoBamH, 1ernodka) bbbddcccc.
Beipakenust Bua X = Y, e X - 3TO CHMBOJ, Y — CHMBOJ WM IIETIOYKA CHMBOJIOB, Oylem
MIOHUMATh KaK TOJCTaHOBKHU, KOT/Ia JIeBasi 4acTh, X, 3aMEHSIETCS Ha TIPABYIO 4acTh, Y.

HYCTI) 3alaHa CJICAyrollas CuCTeMa
IIOACTAaHOBOK:

E->ccH (1)
S>cYdd, (2
H - mycro, (3)
E > bbEddd, (4)
Y = nycto,  (5)
H > ccH, (6)
S—>bbEddd, (7)
Y->cYdd (8).

TpeOyercsi, HCMONB3ys BBEACHHBIC BBINIC OOO3HAYCHUS M TEOPETHKO-MHOKECTBEHHBIE
o0o03HaueHus1, onucatb MHOXeCTBO L, cocrosimee u3 BCEX mnemnouek B andasure {b,c,d},
KOTOpBbIE MOXKHO TOJNYy4uTh ToacTaHoBkamu (1)-(8) w3 yka3aHHOH CHCTEMBI, €CliM Bcerma
NEPBOM MPUMEHSETCS KaKasi-In00 MOJICTAHOBKA C JICBOW YacThiO S.

2.5. B 1885 rony nemenkuit yueHsli ['epman D00uHray3 omyOIuMKOBall pe3ysbTaThl

IKCTIEPUMEHTOB, KOTOPHIE JIETJI B OCHOBY T€OpUU 00y4eHUs. VICTIBITyeMBbIM TPEIBSIBISIIOCH HA

HEKOTOPOE BPEMsI MHOKECTBO OECCMBICIIEHHBIX TPUTPaMM (TpeXOYKBEHHBIX codeTaHuit). CrycTs
HaunuoHanbHBIH HCCIE10BATEIbCKUI YHUBEPCUTET « BhICIas 1MIK0JIa JKOHOMHKI)
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ONPEAEIIEHHOE KOJMYECTBO BPEMEHHM IIPOBEPSUIOCH, HACKOJIBKO TOYHO 3allOMMHAJIOCh 3TO
MHOXkecTBO. OKa3ajaoch, YTO B IOJAABISIOIIEM OOJIBIIMHCTBE CIy4aeB BEPOSTHOCTh OIIMOKH
3aBHCeNa OT YKCia npeabsBieHni MuoxkecTBa (N ) kak

P=Cexp(-AN)
rae C,A=const.

HOJ'IyLII/ITe 3aBUCHUMOCTbh OTHOCHUTCIIBHOI'O KOJIMYECTBA COXpaHeHHOﬁ B IMIaMsATHU I/IH(bOpMaI_II/II/I oT
quciia HpCl[’bSIBJIeHI/Iﬁ MHOXXCECTBA TpUI'paMM.
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MeToanuyecKue peKoMeHIaluu
1.IlpeaBapure/ibHble KPUTEPUH OLlEHMBAHUS

Pesynprarel onmummuagHoro 3amanus oneHuBaroTcs no 100-6ammeHoil cucreme. [IpoBepsiercs
TOJIbKO YHCTOBHK.

MaxcuMaibHbIe OalIbI 110 ITYHKTaM 3aJIlaHUA:

1.laiiTe pa3BepHyTbIe OTBETHI

1.1 - 15 GamnoB
1.2 — 15 Gannos
2.Pemmre 3apaun
2.1.— 15 GamnoB
1.2.— 10 6annos
1.3.— 15 Gamnos
1.4.— 15 6annos
1.5.— 15 Gamnos

3. duddepennupoBanue oneHok. uddepeHnnpoBanHbie OLIEHKA BO3MOXHBI TOJIBKO B 33JaHUSAX
tuna 1 (pa3BepHyThle OTBeTHI). [l 3amanmii Thmna 2 (pemieHue 3amad) nuddepeHIUpPOBaHHbIC
OLICHKM B OCHOBHOM HE€ MPEIyCMOTPEHBI: BBICTABIIACTCS JIMOO MaKCHUMajbHas OIEHKA IpU
MPABIJILHOM PEIICHUH U OTBETE, JIMOO HOJb 0amuioB. uddepeHnrnpoBanue BO3MOXHO TOJBKO B
3a/1a4yax, COCTOSIIIUX M3 HECKOIBKUX YacTeH, MPU KOTOPBIX KaXKAas 4acTb MOKET ObITh OIlCHEHa
HE3aBUCUMO, JTUOO B 3aJaHMSIX, MPEAINOIAraloNuX HAIUNYUE BAPHUAHTOB MPABUJIBHBIX PEIICHUN
(3amaua 2.1).

4. OtBetsl Ha BoIPpockl 1.1 1 1.2 AOKHBI OBITH JTaHBI HA AHTIIHICKOM SI3BIKE.

2. IlepeyeHb M coJep:kaHMe TeM OJMMIIMAAHBIX cocTsi3aHui. CHHCOK peKoMeHayeMo
JUTEepaTypbl

OcHoBBI MHPOPMALMOHHBIX TEXHOJIOTHH H CHCTEM

[TonsiTue uHpOpMaNMM, €€ OCHOBHBIE CBoOWcTBa M ocoOeHHocTH.  [loHsTHE
cooOrmieHust U ero (Gopmel, 3HaKH, andaBuThl, MOHATHE (PopManbHOro si3bika. MHbopmarms u
naHHble. KOHEUHbI BEpOATHOCTHBIM UCTOYHHUK COOOIIEHUH. DHTPOIHUS UCTOYHUKA.

[TpencraBnenue uHdopmarmu. OOpabotka uHopMmauu. IloHsTHe anropurMa M ero
CBOICTBA. Cnocobbl  (hopMasibHOM 3amMCH  anrOpuUTMOB. PacmpeneneHHass o00paboTka
uHpOpPMALMK U TMpoOJeMbl  B3aMMOJEHCTBHS NapajyIeSbHO BBIIOJHAEMBIX IPOLIECCOB
00paboTKH.

CoBpeMEHHBIE METO/Bl aHAJNW3a CTPYKTYPUPOBAaHHOM M  HECTPYKTYPHUPOBAHHOU
nHpopmaru. O6paboTKa TEKCTOB HA ECTECTBEHHOM SI3BIKE.

CoBpeMeHHbIE METO/Ibl XpaHeHus1 1 00pabOTKU MH(OpMAIIHH.

OcHoBHbIE KJIacCchl HH(GOPMAIMOHHBIX CHUCTEM. ApXUTEKTypa HHPOPMALMOHHON
cucreMbl. OCHOBHbBIE »JJIEMEHTbl HH(GOPMALMOHHBIX cUcTeM. CTpyKTypa U IPHHIUIIBI
(GYHKIIMOHUPOBAaHUS MH(MOPMAIIMOHHBIX CHCTEM.

OcHoBHas nuTEpaTYpa
1. Hosuxos ®@.A. Jluckpernas Mmarematuka Juis nporpammucto — CII6.: ITurep 2006.
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Jlxopmk Puz. O6naunsie Berancienus. M3a-so: BXB-IlerepOypr, 2011.
3. bpanar 3. Ananu3 naHHbX. CTaTHCTUYECKHE M BHIUMCITUTEIBHBIE METOIBI JIJIST HAYYHBIX
pabOTHUKOB U HHXKeHepoB. M.: Mup, 2003.
4. B.I'pexyn, I'. lennmenko, H.KopoBkuna. [IpoexktupoBanue HHPOPMALMOHHBIX CUCTEM
M.: Uznp-Bo: bunom. JlabGoparopust 3Hanuii. Cep.: OcHOBBI HHGOPMAIIMOHHBIX
texaonoruii. 2008.

N

JonosHurenbHas IuTEpaTypa

1. benpat Jx., [Tupcon A. [IpukiiagHoit aHau3 ciydaiiHbIX JaHHBIX. M.: Mup, 1989.

2. Adanacee B.H., I036ameB M.M. AnHamu3 BpEeMEHHBIX PSJIOB W MPOTHO3HPOBAHHE.
M.:®unance u cratuctuka, 2010.

3. E. l'opsunoBa, A.llankoB, E.Ilmaronos. [IpukinagHpie METOIbI aHANN3a CTATUCTHYCCKHX
nmaaHbiX. M.:U3n-Bo: Bricmasg IIkoma Dxonomuku, 2012,

4. B.A.®omuyeB. MareMaTuueckue OCHOBBI TPEACTABICHHUS COJEPKAHUS IOCITaHHUMI
KOMIIBIOTEPHBIX MHTEIUIEKTYallbHBIX areHToB. M.:, 3a-Bo: Beicmas Illkona DxoHOMUKH,
2007.

5. A. E. Ilearyc, M. P. Ilentyc. Maremaruueckas Teopusi GopMaibHBIX A3bIKOB. M311-BO:
bunom. JlaGoparopusi 3HaHMii, VHTepHET-yHUBEpPCUTET HH(POPMAIMOHHBIX TEXHOJIOTHH.
Cepust: OcHoBbI HHQOpMaTHKH 1 MaTeMaTHKu. 2006

MoaenupoBaHnue  ONTUMH3AIUS OM3HEC-TIPOLIECCOB

MeTo10/IoTHH  OITUCAHMS ACATEIBHOCTH. [IOHATHE O MOJCIUPOBAHUU JIEATEIHHOCTH.
MonenupoBanue JAEATEIBHOCTH M MOJCIMPOBAHHE IIpoIeccoB. I[IpeamerHbie o0OgacTH B
NEATCILHOCTH ~ OpraHu3anui. YpoBHM onwcaHus. OOmme TPHHIUIBI MOJCIUPOBAHUS
NEATEITPHOCTH. DBOJIOIUS PA3BUTHS METOJOJIOTHHA OmUcaHWs. MoJenupoBaHUE OpraHU3allNH,
MOJICTIH  OPTaHU3AIMOHHON CTPYKTYPBI, MOJICIMPOBAHHE W aHAIW3 OW3HEC-TIPOIECCOB,
MPOLIECCHBIE MOJENH TIpoekTa. MeTtomonoruu u crangaptel SADT,

HHCTpyMEHTaIbHBIE CHCTEMBI JUISI MOJICIMPOBaHUS OW3Heca.

OcHoBHas IUTEpATYPA
1. Xammep M., Yammm J[x. Peumwxunupunr xopnopauun: Manudect
peBoronu B 6usHece. — M.: U3n-Bo «ManH, MBanoB u @epbep», 2011.
2. Ileep A.-b. busnec-mponeccel. OcHoBHble TOHATHA. Teopus. Meroabl. — M.:
Bects-MeraTexnomnorus, 1999.

JlonmoIHUTENLHAS JUTEPATYPA
1. Mapka I.A., Mak Toysn K. Merononorus CTpyKTYpHOTO CHCTEMHOIO aHalu3a MU
npoektupoBanust SADT. — M.: MeraTexnomnorwust, 1993.
2. Anpepcen b. busnec-mpoueccol. MHcTpyMeHTHl coBepiieHCTBOBaHMA. — M.: PHUA
Cranmaptsl u kKadectBo, 2007.
3. KamennoBa M.C., TIpomoB A.N., DepanontoB M.M., IlImartamox A.E.
MonemupoBanne Ouszneca. Metomomorus ARIS. — M.: Becth-MertaTexuomnorus, 2001.

Bba3pl JaHHBIX

Buast  mogneneir  gaHHbIX.  CTpPYKTYpUpOBaHHbIE  MOJENIM  JAHHBIX:  CETEBBIE,
rnepapxudeckue, pensuauoHHbie. OCOOEHHOCTH, MPEUMYIECTBA M HEAOCTaTKU. BmusHue Tumna
MOJIeId Ha OCOOEHHOCTH TmpoekTupoBaHusa. [loHsTue mnpeamerHoit obmactu. CrocoObl
omucaHus mnpeaMeTHou obnactu. ER-momenmu. OOBexThl M Kiacchl 00BEKTOB. ATpPUOYTHI
00bekToB. Tunbsl 00bekTOB. Buapl cBsa3eii. Kimacchl 4ieHCTBa.

[IpoekTupoBanne 0a3 MaHHBIX Ha OCHOBE wucmHoyb3oBaHue ER-monmeneit. Anroputm
MPOEKTUPOBaHUs (anroputM mepexoma oOT OazoBoii ER-momenu). IlpoextupoBanue ¢
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ucnionb3oBanueM CASE-cucrem. llenmoctHocts 6a3 manHbBIX. Knaccudukanus orpaHUYeHUN
[ENOCTHOCTH.  [IpuumHBI,  BBI3BIBAIONIME  HAPYIIEHWE  OTPAHUYEHHWHA  I[EJIOCTHOCTH.
[IponienypHbIii U ACKIApAaTUBHBIN CIIOCOOBI 3a/1aHUsI OTPAHUYCHHI IIEIOCTHOCTH.

OcHoBHas auTEparypa
1. Juro C.M. Bba3wl nanubiX. IIpoekTupoBanue u UCroib30BaHue. Y4eOHUK - M.:
«®DunaHcel ¥ ctatuctukay, 2005.- 592 c.
2. Mumennan AWM. Teopus 3KOHOMHYECKHX HWH(POPMALMOHHBIX CHCTEM. - M.:
«®DuHaHCHI ¥ cTaTucTHKay, 2008,

JlononHuUTeNbHAS TUTEpaTypa
1. duro C. M. Access: yuebHO-paktud mocodbue. - M.: TK Benbu, mzn-sBo Ilpocrmexr,
2006
2. Koramoscknii M. P. DHumkioneadss TeEXHOJIOrHM 0a3 maHHBIX. — M.: «PUHAHCH U
cratuctuka», 2008.
Xappuc Duau. PHP/MySQL mist vaunnarorux. [ep. ¢ anri., Kyaui-oopas, 2005.
I'pabep M. SQL. — M.: JIOPU, 2001.
Heiir K./[x. Bemenue B cucrembl 0a3 maHHbIX, 6-¢ w3n.: Ilep. ¢ anmrm — CIIG.:
Wsparensckuii qom «Buabsamcey, 2000.
6. Buktop ['omeiiman. MySQL 5.0. Uzn-Bo: ITutep, 2009

ok w

Teopml BGPOHTHOCTeﬁ H MaTEMaTHYCCKad CTATUCTHKA

OcHoBubie  moHsATHsA. HezaBucumocth. @DyHKIMU  pacrpeneneHus.  YucioBbie
XapaKTEPUCTUKU CIy4alHbIX BEJIWYMH. Y CIOBHBIE BEPOSTHOCTU. bUHOMManbHOE U HOpPMaJIbHOE
pacupenenenuss BepositHOocTel. Pacnpenenenue Ilyaccona wm  apyrwe  pacnpocTpaHEHHBIE
pacnpezneneHuss BEPOSTHOCTEH. YcTonuuBble pacrpenencHus. [IpumMeHeHne BepOSTHOCTHOIO
ammapara K CraTHcTh4eckoil uHpopmauuu. HWccrnenoBanme BbiOOpkamu. CraTucTHyecKue
oueHku. Mx cBolicTBa M METOIBI IMOCTPOEHUS

JosepurensHbie  uHTEpBaNbl. IIpoBepka rumnores. JucrnepcuoHHsbll aHamu3. [Ipumepsl
MHOTOMEpHBIX  PacCIpeleIeHU, MHOIOMEPHOE HOpPMallbHOE pacmpenencHue. MOMEHTHI,
KoBapuanmoHHass wMatpuna. Mudpopmanus Oumepa. CBoiicTBa OLEHOK MaKCUMAIbHOTO
npasaononoous. IlopsaKoBbie CTaATUCTUKY.

OcHoBHag auTeparypa

1. [IsenoB A.C. Teopusi BEpOSITHOCTEH W MareMaTndeckas CTaTUCTUKa. 2-¢ u3a. M.: U3n-
Bo ['Y-BIIID, 2005.

2. lllBenoB A.C. Teopust BeposSTHOCTEHi M MareMaTH4eckass CTaTUCTHKa — 2
(mpomexxyTouHblii ypoBeHs). M.: U3n-so I'Y-BILD, 2007.

3. Masnrenss P., Crenim X. Beenenne B axoHopu3uKy. Koppemnsiun u cioXHOCTh B
¢unancax. Ilep. c anra., M.: YPCC, 2007.

4. TlyraueB B.C. Teopus BeposiTHOCTEH M Maremarudeckas craTUcThka. M.: duszmariur,
2002.

5. Borak S., Hardle W., Weron R. Statistical Tools for Finance and Insurance. Stable
Distributions. Springer, 2005.

JlooJIHAUTENLHAS JINTEPATYpa
1. I'mypman B.E. PykoBoAcTBO K pelIIEHHIO 3ajady 10 TEOPUU BEPOSITHOCTEH W
MaTeMaTUYECKOU
2. Pomanosckuit M.IO., Pomanosckuit FO.M. Beenenne B skoHO(MU3UKY. CTaTHCTUYECKHUE U
nuHaMpueckue moaemu. M.: 2007.
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