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Mporpammy ovcumnnuHbl paspabotan(a)(1) AoUeHT, K.H. (aoueHT) CumywkuH C.B. kadenpa
MaremMaTtnyeckom CTaTUCTUKN oTaeneHne npuknagHom MaTeMaTukm 1 MHpopMaTuku |
Sergey.Simushkin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

N3y4nTb MeTodbl 06PaboTKN CTATUCTUYECKUX OAHHbBIX, 3aBUCALMX OT Psaa KOHTPONUPYEMbIX
paKTOpPOB, BO3HMKAIOLWMX NPY aHanm3e uan4ecKknx, 3KOHOMMYECKUX, MedMLUHCKMX NPOLECCOoB
€CTEeCTBO3HAHUS;

O3HaKOMNTb C OCHOBHbIMW NMpPpUHUWNAMK NpoBeneHnda CTatuCTn4eCKnX aKCrnepmmMmeHTOB;
HaAy4nTb pewaTtb npakTndyeckmne 3angadnm ¢ Cnonb3oBaHMeEM MeTonoB ONCNEPCNOHHOIoO aHann3a;

OaTtb npencrtasjieHne 0 MareMaTnd4eckmnx (TeOpeTVIKO-BepOHTHOCTHbIX) OCHOBAHUAX NOCTPOEHNA
npouenyp nposBepkn MHOrOMEpPHbIX rMnoTe3 N oueHNBaAHNA MHOTOMEPHDbIX XapakKTepUCTUK

2. MecTO AMcUMNAUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro ob6pasoBaHus

IaHHasa yyebHasa gucumnnunHa BkntodeHa B pasgen " 51.B.0B.23 OucumnnnHbl (Mogynu)" OCHOBHO
obpaszoBartenbHoit nporpammel 01.03.04 MNMpuknagHas Mmatematuka u OTHOCUTCS K OUCUMMNIMHAM Mo
Bblbopy. OcBanBaeTcst Ha 4 Kypce, 7 CeMecTp.

Kypc "ncnepcuoHHblil aHanns" BXoOWT B BApMaTUBHYHO YacTb NOAroTOBKM 6akanaspa no
HanpasneHuto "lNpuknagHas matemaTtuka".

N3yyeHmio Kypca npenwecTByeT ndyyeHme 6a3oBbix gucumnivH "inHeinas anrebpa”,
"MatemaTtunyeckuii aHanms" n "Teopust BEPOSATHOCTEN U MatemMaTudeckas cratuctuka”. B pesynobrtare
OCBOEHWSA NpelecTBYOWNX ANCLUMMINH CTYOEHT OOMXKEH:

3HaTb:

- OCHOBHbIE MOHATWSA 1 METOLbI NMMHEHO anrebpbl (pPEWeHNe CUCTEM NIMHENHBIX YPaBHEHWNA,
obpalweHne matpuu, NpMBeAeHNE KBaLPATUYHbIX (OOPM K FMaBHbIM 0CSM, hopMMpoBaHue 6asnca
NINHENHbIX NPOCTPAHCTB);

- OCHOBHbIE CNOCOObI pelweHns oNTUMN3aLMOHHbIX 3a4a4 (MeTo JlarpaHxa), OCHOBHbIE
NHTErpasnbHble COOTHOWEHNS (MHTerpanbl dnepa, dupuxne, Jlannaca);

- OCHOBHblE BEPOSATHOCTHbIE 3aKOHbI (HOpMasbHbI, Puwepa, Xxn-keagpar), MeToq
XapakTepuCTUYeCKmX OYHKLMIA 1 fenbTa-MeTo OTbICKaHUS aCUMMNTOTMYECKOro pacnpeneneHuns;

- NPVHUMMBI (OOPMUPOBAHNS CTATUCTUYECKMX MMMOTE3 U NX OCHOBHbIX BEPOSITHOCTHBIX
XapakTepucTuk (owmnbkm 1-ro n 2-ro poaa, MOWHOCTb KPUTEPUS, CpeaHekBaapaTnyieckas ownobka,
pacnpeneneHne cTaTucTrK, aCUMNTOTUYECKOE pacnpeneneHune);

yMeTb:
- NPoON3BOAUTbL anrebpanyeckme onepaunn Han MaTpyLamn 1 BeKTopamu;

- pewarb NIMHEeNHbIE ypaBHEHNSA B MATPUYHOW (POpME,;

- pewarb 3a4a4uM Ha 3KCTPEMYM (PYHKLMIA MHOTUX NEPEMEHHDIX;

- CMONb30BaTh pasnoxeHve B psag Tennopa PyHKUUIO MHOMUX NEPEMEHHbIX;

- UICNONb30BaTb OCHOBHbIE anrebpanyeckne n TPUroHOMETPUYECKME TOXOECTBA OISt
npeobpa3oBaHns anredbpanyecknx BblpaxeHui;

- HAX0AMUTb pacnpeneneHne CTaTUCTUK N X OCHOBHbIE XapaKTEPUCTUKU (CpeaHee 3HaYeHue,
KoBapuaumsi, Koppenaums);

Bnafetb:
- HaBblKaM1 UCMONb30BaHUS MaTEMATUYECKMX CMPABOYHMKOB 1 Tabnuu;

- npremMammn paboTbl B OCHOBHbIX NakeTax npuknagHbix nporpamm ("Excel”, "Mathematica").
OuvcumnnuHa naydaetcs Ha 3 Kypce oby4eHus.
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3. KomneTteHuuun obyuarowerocsi, popMupyemble B pe3yibTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMoi KOMMNEeTEHLMN
MK-1 CMOCOBHOCTb MCMONb30BaTb CTAaHAAPTHbIE NakeTbl NPUKNaaHbIX
nporpamm onsg peweH
(MpodbeccroHanbHbie porpamMm Ons peweHuns npakTn4eckux 3agay Ha aneKTPOHHbIX
KOMMETeRLMIN) BbIYNCTNTENbHbBIX MAlUMHAX, OTNaxXmBaTtb, TECTUPOBATb
NpuKnagHoe nporpaMmMHoe obecneyeHne
FOTOBHOCTb NPUMEHATbL MatemMaTnuyeckui annapar ans
MK-10 peLeHns NoCTaBNEHHbIX 3aAay, CNOCOOHOCTbIO MPUMEHNTD
TBETCTB n MaTemMaTunieckyo M bW
(NPOOECCHOHANbHBIE COOTBETCTBYIOLLYIO NPOLECCY MaTeMaTnyeCcKyto MoLen
KOMMETEHLIAN) NPOBEPUTbL €€ afeKBaTHOCTb, MPOBECTU aHaNN3 pe3ynbTaTtoB
MOLENNpPOBaHNSA, NPUHATb peLleHrne Ha OCHOBE NMOJTyYEeHHbIX
pesynbTaTos
MK-12 CNocoBHOCTb CaMOCTOSATENbHO M3y4YaTb HOBbIE asgenbl
(MpOCpecCroHanbHbIe pyHOaMeHTanbHbIX HayK ! P
KOMNeTeHLmm) y y

B pe3ynbTate 0CBOEHUS OUCUUMANHBLI CTYOEHT:

1. DONXEH 3HaTb:

- OCHOBHbIE BEPOSATHOCTHbIE 3aKOHbI, OMUCbIBAOWME NMOBEAEHNE CNyYalHbIX BEKTOPOB (HOpPMabHbIiA
3aKOH, My/IbTUHOMWANbHbINA 3aKOH);

- OCHOBHblE MPUHLMMbLI MOCTPOEHUS MOLENE PEFPECCMOHHbIX CBSI3EiA MeXay nccnenyemMbiMmn
XapakTepucTnkamm (Perpeccust C NIMHeERHoOM 3aBUCUMOCTbIO OT HEM3BECTHbLIX MapamMeTpoB);

- OCHOBHbIE (POPMbI NpeacTaBNeHNs MHOrOMEPHbIX OaHHbIX U 0COBEHHOCTM pa6OTbI C HAMW;

- MeTOoA4bl, MPUMEHsiIEMble Onsi aHanmaa 1 06paboTK MHOFOMEpPHbIX COBOKYMHOCTEN (MeToq,
HauMeHbLUMX KBAAPAaTOB, KpuTepuii duilepa, paHroBbie KPUTEPUUN, HECMELWEHHbIE OLEHKM
napameTpoB MoLenun, Tabnmubl PerpeccrMoHHbIX Moaenen);

- OCHOBHbIE METOAbl MOCTPOEHNS ONTUMANbHbLIX NAAHOB NPOBEAEHNS (DAKTOPHBIX 9KCMEPMMEHTOB
(NONHbIA dpakTOpPHbIV NNaH, APobHbIe Pennukn, GNoYHbIE CXeMbI, NaTUHCKME nnaHbl, D-, G-, A-, L-,
Q-onTMManbHble NMNaHbl);

- METo bl MOCTPOEHMS ONTUMaNbHbIX MNAHOB ANA NOANHOMUANIBHOM N TPUrOHOMETPUYECKON
perpeccumn.

2. IONXeH yMeTb:
- NPUMEHSATb METOAbI ANCNEPCUOHHOMO aHannaa ans 06paboTkm peanbHbIX YNCNOBbIX AAHHbIX,
yunTbiBag rpaHnLibl NPMMEHNMOCTN Matematmnyeckon Moaenu,

- IPUMEHSITb CreumanmapoBaHHble NPorpaMMHble MPOAYKTbI ANs NPOBEAEHNS BbIYUCIUTENbHBIX
npouenyp AMCNEPCYOHHOIO aHanuaa;

- peann3oBbiBaTh NPOLeAypPbl AMCMEePCUOHHOMO aHanmn3a B pamMmkax MMELMXcs CpeacTs 06padoTku
OAHHbIX;

- BbI6VIpaTb METOOUKY CTATUCTUHECKOro nccnenosaHnsa aKCrnepmMeHTanbHbIX JaHHbIX.

3. 0OMXEeH BnageTb:
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- MeToLaMun NOCTPOEHMS MaTeEMaTUYECKOn MoAeNy NPOGECCMOHANbHBIX 3a4a4 U coaepXaTenbHOM
NHTEpNpeTaLmnmn NoNyYeHHbIX pe3ynbTaTos.

- HaBblKaMi BbI60pa mareMmatnyeckmx MetongoB 06pa60TKI/I 3KCNnepmnMeHTalbHbIX OAHHbIX,
ajeKBaTHbIX LensdaM nccnenoBaHus,

- HaBblKaM¥n peanmn3aumm MmateMaTtn4eckmx Metonon 06p8.60TKI/I 9KCnepunMeHTalnbHbIX OaHHbIX B BULOE
npuknagHbIX NPOrpamMMHbIX MPOOYKTOB;

- HaBblkaMyM COCTaBNIEHNS OTYETOB MO METOAMKAM MCCnenoBaHns U ux peanusauun B suge MO,
aHanunsa pesynbTaToB 06paboTku.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
- CNOCOBHOCTb 1 FTOTOBHOCTb NPUMEHSITb HA MPaKTNKE OCHOBHbIE METOAbl ANCNEPCUOHHOMO aHanmaa.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKoCTb AMCLUMNANHBI COCTABASET 7 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMEH B 7 CeMecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., M3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANs OOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOaynto
TemaTtnyeckun nnaH gucUUNIUHbI/MOAYNS

Buabl v yachbl
Paagen ayauTopHOM paborThbl,
Henens WX TPy A0EMKOCTb Tekywue dopmbl
N ‘D'"Kn"gv;lr;,'}r;“b'/ CeMechcemecha (B yacax) KOHTponsi
Nex ImI'IpaxmqecmeJ1a60parop|-u>|e
u 3aHATUSA paborbl
Tema 1. Knaccnyeckas
NUHEenHasa Moaenb Konnoksuym
1. o 7 1- 12
perpeccun Kputepui 3 0 0
durwepa
Tema 2. Mogenu
2.|anmcnepcmnoHHoro 7 4-11 0 0 16 Konnokemym
aHanusa
Tema 3.
JncnepcroHHbIit Konnoksunym
3. aHann3 MHOroMepHbIX / 12-14 0 0 12
OaHHbIX
Tema 4. OnTuMnzasums Konnoksunym
4. (paKTOPHbIX MNaHOB / 15-18 1 0 0 14
PerncrpaumnoHHblii Homep 945817 DAEKTPOHHEH
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn""')""’:_r;"”b'/ C("w'echcemecrpa (B yacax) \ll(ompgt:mp
Ay Nekumu MpakTnyeckmelllaboparopHbie
3aHATUSA paborbl

Tema . NToroeas Ok3ameH
. 7 0 0 0

doopma KOHTpons

Ntoro 0 0 54

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. Knaccuyeckasa nuHenHasi mogenb perpeccuu Kputepun duwiepa
naboparopHas pabora (12 yaca(oB)):

Teopema ["aycca-Mapkosa. KaHoHu4eckne nepeMeHHble 1 pacnpegneneHune oueHok. Kputepui
duwepa.

Tema 2. Mopenu aucnepcUOHHOro aHanusa
naboparopHas paborta (16 4aca(oB)):

HenapameTpuyeckne Kputepmum ogHOPOAHOCTW. [1Byxd0akTOPHbIA AMCNEPCUMOHHbIA aHann3 ¢ 04HUM

HabntoaeHnem B siverike. [JnMCnepcuoHHbIin aHannsa co cnyvyanHbiMmn goakTopamu. Bo3aMoxHOCTM
naketa Statgraphics.

Tema 3. lucnepCcUOHHbIN aHaNM3 MHOrOMepHbIX OaHHbIX
naboparopHas pabora (12 yaca(oB)):

CpaBHeHune aByx rpynn no 6onbwomy 4ucny npusHakos. CpaBHeHne bonee aByx rpynn. Ctatucrmka
Yunkca. 9neMeHTbl AUCKPUMUHAHTHOMO aHanmaa.

Tema 4. OnTMMM3a3sumsa pakTOPHbIX N1aHOB
naboparopHas pabora (14 yaca(oB)):

MpuMepbl NpyMeHeHNs. TeopeMbl 9KBUBANEHTHOCTM Ans L-onTumanbHbix nnaHos D-onTumanbHble
nnaHbl 4ns NONNHOMWANbHOW N TPUrOHOMETPUYecKorn perpeccumn. OnTuManbHble NaaHbl NEPBOro
nopsaka.

4.3 CTpyKTypa u coaepxaHue caMOCTOATENIbHOMN paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camoctositenbHom [TpynoeMKOCTb ;&%ﬂ:;;::;g:ga
OducuunnunHel Plcemectpa aboTbl B yacax
P P paboTbl
CTYAEHTOB
Tema 1. Knaccunyeckas
NUHenHas Mmooenb noaroToBska K
1. . -
perpeccumn Kpnutepuin 7 1-3 KONNMOKBUYMY 13 KOTNOKBUYM
duwepa
Tema 2. Monenn
noaroToBka K
2./ancnepcmoHHoro 7 4-11 [|NOATOTOBKA 13 Konnoksuym
AHaNV33 KOMNNOKBUYMY
Tema 3.
JuncnepcnoHHbIin noaroToBka K
3'aHan|/|3 MHOrOMEPHbIX 7 12-14 KONNOKBUYM 14 Konnoksunym
ymy
OaHHbIX
Tema 4. OnTummnsasuus noaroToBska K
4. X -
aKTOPHbIX NNaHOB / 15-18 KONMOKBUYM 14 Konnoksuym
ymy
NToro 54

5. O6pasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
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YacTtb maTtepuana TeopeTn4eckoro xapakrepa npenogaetcs B Buae nekumn y 4ockv unm B Buae
npeseHTaunin Ha MynbTUMeOUNHOM aKkpaHe. [NpegnonaraeTcsa NCNoONb30BaHME ONANOroBOn OOPMbI
BEAEHMS 3aHATUIA C MOCTAHOBKOM 1 peleHnemM npobnemMHbix 3anad, 06CyXaeHNeM ANCKYCCUOHHbIX
MOMEHTOB.

HekoTopble pasgensl Kypca CTyAeHTbl N3y4atoT CAMOCTOSATENbHO MO yKa3aHHbIM METOANYECKUM
maTtepvanam unu no VIHTepHeT-ucTtoyHMKam ¢ nocneayowmM 4OKNanoM B Buae npeseHtaunim n
JNCKyCCUEN.

Mpu NpoBeLeHNN NPaKTUYECKMX 3aHSTUIA, HA KOTOPbIX TEOPETUYECKNIA MaTepuan NpUMeHsieTcs K
KOHKPETHbIM AaHHbIM, NCMOJb3YOTCS FOTOBbIE CTATUCTUYECKME NpoLenypbl CTaHAAPTHBIX MNaKeToB.,
a Takxe CTylleHTaMm npeanaraetcs paspabotartb CaMOCTOSITENbHbIE BbIYMCIMTENbHbIE MPOLEnypbI.

Mepen KaxabiM 3aHATUEM, KaK NEKLMOHHOW, TaK U NPaKTUYeCKOM HanpaBneHHOCTM NPOBOANTCS
3KCNpPeCcc-onpoc no NponaeHHOMY TEOPETUYECKOMY Matepuany.

B uensix BbipaboTkn HaBbIKOB paboThl B KONMNEKTUBE 1 PA3BUTUS KOMMYHMKATMBHBIX CMOCOOHOCTENR,
4aCTb BbIYUCAUTENbHBIX 3a8aHWIA, a Takxe NpopaboTKy HOBEMLWMX METOA0B AMCMEPCUOHHOIO
aHanunsa CTyLeHTbl BbINOMHAOT, pa3buBIINCH HA TBOPYECKME Fpynmbl

6. OLeHOYHble CpeacTBa OJ1s TEKYLLLEro KOHTPONS yCrneBaeMoCT!, NPOMEeXYTOUHOM
aTTecTauum rno UToram OCBOeHUs OUCLUMNIIMHBI U y4ebHO-MeToauueckoe obecneueHne
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. Knaccuueckasa nuHenHas mogenb perpeccuu Kputepun duwiepa
KONMNOKBUYM , NPMMEPHbIE BOMPOCHI:

1. ®dopmanuayiite MoLenb NMHENHON perpeccun. 2. Nainte onpeneneHme oLeHOK HauMeHbLWNX
kBanpatoB. 3. Cghopmynumpyiite Teopemy "aycca-Mapkosa. 4. Onvwunte CTPYKTYpYy KaHOHNYECKUX
nepemeHHbIx. 5. Cgoopmynupyiite Teopemy o pacnpegenedmn OHK. 6. Onuwnte kputepuin duiwepa.

Tema 2. Mopenu aucnepcUOHHOro aHanusa
Konnoksuym , npumMepHble BONPOCHI:

1. OnuwunTe NpeanonoXeHns 0aHOMAaKTOPHOro (ABYXHAKTOPHOro, MHOroakToOpHOro)
OMCNEPCUOHHOro aHanmsa. 2. Kak CTposaTcs HeanpameTpuyeckne Kputepum ogHopogHocTn? 3.
Tabnuua aByxdpakTOPHOro ANUCNEPCMOHHOMO aHanmaa ¢ O4HUM (HECKONbKUMU PaBHbIMM)
HabnooeHnem B sverike. 4. Tabnvua NONHOro MHOrohakTOPHOrO aHanvaa C B3aMOLENCTBUSAMM.
ObpaboTatb peanbHble AaHHble N3YHEHHbIMU METOAAMN.

Tema 3. lucnepcUOHHbIN aHaNM3 MHOrOMepHbIX AaHHbIX
KonnoksuyM , npyMepHble BOMPOCHI:

1. [aTb chopManbHyto CTPYKTYpy MHOFOMEPHO MOAENV AUCNEPCUOHHOrO aHanmnasa. 2. Onucatb
KpuTepuii drwepa ons 3anay NpoBEPKM rmnoTesbl 0 LEHTPE HOPMaNbHO pacnpeneneHHbIX aHHbIX,
cpaBHEHMs ABYX rpynn no 6onbwoMy Ynucny Npu3HakoB, cpaBHeHuUs Gonee asyx rpynn. 3. Ctatuctuka
Ywunkca v ee acMMnNToTMYECKOe pacnpeneneHme. 4. AneMeHTapHbIe 1 HedNeMeHTapHbIe
LOUCKPUMUHAHTHblE NpuaHaku. MpuMeHeHne ons ouckpuMmuHaumm. Mposectn 06paboTky cpeactsamm
nakeTa Excel peanbHbix MEAULIMHCKNX AAHHBIX.

Tema 4. ONnTMMK3a3LUA PaKTOPHbIX NTAHOB
KonnoksuyM , nprmMepHble BONPOCHI:

1. OnuncaTb NOMHbIA OaKTOPHbBIV NNaH U ero APobHbIE PENNVKN NO 3a4aHHbIM NapaMeTpam Moaenu v
reHepVpPYoLWNM COOTHOWEHMSM. 2. JlaTUHCKME, FPeKo-naTuHekue nnaHbl, 6noyHble cxembl. 3. [datb
onpeneneHns pasnuyHbIM KPUTEPUSAM ONMTUMAaNbHOCTU. 4. Onucatb NPUYKNHY, MO KOTOPOM
CpaBHEHWe NPoncxoauT No NHgopMaumnMoHHON MaTpuue. 5. PaHOOMU3POBaHHbIE NiaHbl U UX
ancrnepcuoHHas matpuua. ucnepcusa noBepxXHOCTH OTKAnKA. 6. Teopema aKBMBaNEeHTHOCTH
Kndpepa-Bongoosuua. 7. Teopembl 3KBMBANEHTHOCTU Ang L-ontumanbHbiX, D-ontumanbHbIX 1
G-onTumanbHbIX NAAHOB ANS NONNHOMUANBHON U TPUFOHOMETPUYECKOW perpeccun. [NposecTtu
CpaBHEHNEe HECKONMbKUX MAaHOB MO PasfNyHbIM KPUTEPUSM ONTUMANIbHOCTMW.

Tema . UToroeasi popma KOHTpons
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MpuMepHbIe BONPOCHI K 9K3aMeHy:
Mo nepBbIM TpeM pasnenam OUCLMNANHBLI MPOBOANTCS KOMTOKBUYM B BUAE Onpoca no NporiaeHHOMY
matepuvany.

WNTorosas oueHka no gucumnnuHe (u3 pacyeta 100 6annoB) cknaabiBaeTcs U3 Tekyuel pabotol (50
6annoe = 36 6annoB 3a OTBETHI HA KONNOKBUYMax + 14 6annos 3a NOAroTOBKY goknana no
BblOpaHHOW TeMe) n oteeTa Ha bunet (50 6annos).

Bunert BkntoyaeT B cebs Tpu Bnoka BONPOCOB.

B nepeom 6noke conepxmntcs 5 BONpocoB, Ans NpaBuIbHOrO 0TBETA Ha KOTOpble HEOOX0ANMO
NPMBECTN POPMYNIMPOBKY ONpeaeneHnin u yTBepXAeHU N3 Cnmcka onpeaeneHnii 1 OCHOBHbIX
TeopeM (30% aKk3amMeHauMOoHHON oueHkn). Bo BTopom 6noke He0H6x0auMo ChopmMynmpoBaTb
TEOPETNYECKOE YTBEPXKAEHME N3 CUCKA OCHOBHBIX TEOPEM M NMPUBECTM NOAPOOHYIO CXEMY ero
nokasatenbctea (50% oueHku). B TpeTbem 6n10ke pewnTb 3agady ¢ NPUMEHEHMEM N0ObIX
LOCTYMHbIX CPeAcTB 06paboTkm CTATUCTMYECKUX AaHHbIX (20% 9K3aMeHaUMOHHOW OLEHKMN).

Cnuncok BONpoCcoB U 3aaHuii (BONPOCHl TEOPETUYECKOr0o XapakTepa OTMEYEHbI *) K 3K3aMeHY:

1. dopmanunsauns Mogenu NMHENHON perpeccun.

2. OnpepneneHne OLeHOK HaMMEeHbLUNX KBaapaToB.

3*. Bug oueHok HK gns matpuubl nnaHa nosHoro paHra.

4*. [lokasatb HecMeleHHocTb OMHK.

5. OnpeneneHne napaMeTpruyeckon PyHKUMN, JOMNYyCKaoWen OLEHKY.
6*. Teopema ["aycca-Mapkosa.

7. Onucatb CTPYKTYpPYy KAHOHUYECKUX NEPEMEHHbIX.

8.* Teopema o pacnpeneneHun OMHK 1 cymmbl owmnbok.

9. [loBeputenbHas obnacTb A8 BeKTOopa napamMeTpuyeckmx oyHKUNIA.
10*. Onucartb Kputepuii duwepa.

11. Onncatb Mogenb 0OHOAKTOPHOrO (ABYX(PAKTOPHOr0, MHOroakToOpHOro) ANCNepPCUOHHOIo
aHanuaa.

12. HenapameTtpuyeckme Kkputepmm 0gHOPOAHOCTH.

13. Tabnuua OBYxdakTOPHOro ONCNEPCUOHHOrO aHann3a ¢ 0HMM HabnioaeHNeM B siHeiike.

14. Tabnvua OBYXGAKTOPHOro ANCMNEPCUOHHOrO aHann3a ¢ HECKONbKUMM HabNtoAEHNEM B S4eliKe.
15. Tabnnua NoNHOro MHOroPakTOPHOro aHannsa ¢ B3anMoOEeNCTBUSAMM.

16. CTpykTypa MHOrOMEPHOW MO4ENN OUCMEPCUOHHOMO aHann3aa.

17*. Kputepuinn ®uwepa onsg 3agad npoBepku rmnotesbl 0 LeHTpe HOpManbHO pacnpeneneHHbIX
LaHHbIX, CPAaBHEHNS OBYX rpynmn no 601bWwoMy YiCcny NPU3HakoB, CpaBHeEHMS bonee AByx rpynm.

18. Kputepuin duwepa ons 3afay cpaBHeHNUs AByX rpynn no 60nbwoMy Yicny npuaHakos.
19. Kputepuin ®duwepa ons 3anay cpasHeHus 6onee OByX rpynmn no 60/bwoMy YMCY NPU3HAKOB.
20. CtaTtmcTmka Yunkca v ee acMMNTOTMYECKOE pacrnpeneneHue.

21*. OnemeHTapHbIe N HE3NEMEHTAPHbIE ANCKPUMUHAHTHBIE NPU3HakK. NpuMeHeHe ons
LVNCKPUMMHALLN.

22. OnucaTb NOMHbIN CpaKTOprIVI nnaH n ero ,D,pO6HbIe pennukn No 3anaHHbIM NapamMeTpam Mooenn
n reL{epmpyrowmM COOTHOWEHNAM.

23. JlaTuHCKne, rpeko-naTMHCKme nnaHbl, 61104HbIE CXEMBI.

24. laTtb onpeneneHnst pasnuyHbIM KpUTEPUSM ONTUMANbHOCTH.

25. Onucatb NpuYrHY, N0 KOTOPOW CpaBHEHUE NPOUCXOANT MO UHAPOPMALIMOHHOW MaTpuLe.

26. PaHooMmnaunpoBaHHble nnaHbl U Ux gucrnepcroHHas marpuua. ducnepcms noBepxHOCTU OTKAKKA.

27*. Teopema akBuBaneHTHocTn Kugpoepa-Bondgosuua.

28. TeopeMbl akBMBANEHTHOCTY AN L-onTuManbHbIX, D-onTuManbHbix 1 G-OnTUManbHbIX NAaHOB A5
NOSIMHOMUAITbHOW perpeccun.

29. TeopeMbl akBMBANEHTHOCTM AN L-onTuManbHbIX, D-onTuManbHbix 1 G-OnTuManbHbIX NNaHoB s
TPUrOHOMETPUYECKOW perpeccumn.
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7.1. OcHOBHas nuTteparypa:

1. BopoanH A.H. SneMeHTapHbI Kypc TEOPUM BEPOSATHOCTER M MaTEMATMYECKOW cTaTucTuku. - Cl6.:
INanb, 2011. - 256 c.

9BC "NaHb":http://e.lanbook.com/books/element.php?pl1_id=2026

2. boposkoB A.A. MatemaTnyeckas ctatuctuka.- Cl6.: Jlanb, 2010. - 704 c.
ObC "TaHb": http://e.lanbook.com/books/element.php?pl1_id=3810

3. CeewHukos A.A. MNpuknanHble MeToObl TeOpUn BeposiTHocTel.- CI16.: JlaHb, 2012. - 480 c.

9b6C "TaHb": http://e.lanbook.com/books/element.php?pl1_id=3184

4. CeewHukos A.A. MprknagHble METOObI TEOPUM MAPKOBCKMX Nnpoueccos.- Cl16.: JlaHb, 2007. - 192
C.
ObC "TaHb": http://e.lanbook.com/books/element.php?pl1_id=590

5. CeewHukos A.A. MNprknaiHble METOObI TEOPUN CyYalHbIX goyHKUMIA.- CI16.: JlaHb, 2011. - 464c.
9b6C "TaHb": http://e.lanbook.com/books/element.php?pl1_id=656

7.2. lononHutenbHasa nuteparypa:

1. Kopanos J1.b., CuHan 5.I". Teopus BeposiTHOCTEN 1 cryvarHble npouecchl. - M.: MUHMO, 2013. -
408 c.

9BC 'Manb': hitp://e.lanbook.com/view/book/56404/

2. Kopones B.1O., Benwnr B.E., Woprun C.4. MatemaTnyeckme oCHOBbI Teopun pucka. - M.:
duamatnurt, 2011. - 620 c.

9BC NaHb': http://e.lanbook.com/view/book/2742/

3. CtosHoB . KoHTpnpuMepsl B Teopum BeposiTHocTel. - M.: MLIHMO, 2014. - 294 c.

OBC NMaHb': http://e.lanbook.com/view/book/56414/

4. AnoH H., CneHcep Ix. BepostHocTHbI MeToA. - M.: BUHOM. JlabopaTtopus 3HaHmit, 2015. - 323
C.
9BC NaHb':http://e.lanbook.com/view/book/70705/

5. 3.NarytnH, M.B. HarnsigHas matemaTtunyeckast ctatuctuka. [OnekTpoHHbIn pecypc] : y4eb.

nocobue ? dnekTpoH. aaH. ? M. : UapatenbctBo 'Nlabopatopusi 3HaHwuiA', 2015. ? 475 c. ? Pexum
noctyna: http://e.lanbook.com/book/70706 ? 3arn. ¢ akpaHa.

7.3. UHTEepHeT-pecypcChbl:
MashineLearning - http://www.machinelearning.ru/
StatPlus - http://www.statplus.net.ua/ru/help/source/a_anova_single.htm

StatSoft - anekTpoHHbI y4ebHuk no Statistica -
http://www.statsoft.ru/home/textbook/modules/stanman.html

AHann3 sKoHOMMYecKMxX OaHHbIX C ncnonb3osaHmem Statistica 6,0 -
http://cdo.bseu.by/stat1/lab2_1.htm

depnepanbHblili 06pasoBaTtenbHblil nopTtan - http://ecsocman.hse.ru/
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8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

OcBoeHve gncunnnuHbl "dncnepcroHHbIn aHanua" npegnonaraet UCNONb30BaHWE cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

KomnbtoTepHbI knacc, npeactaensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHAsbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYMN B
cetb VIHTepHeT. Bce KoMnbioTepbl MOAK/IOYEHbI K KOPNOPaTMBHOW KOMMbIOTEPHON cetn KDY n
HaxogaTcsa B €AMHOM JOMEHe.

YyebHo-MeToAMYeCKasa nuTepatypa ons 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTteyHol cucteme Mapatenscrea "/laHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "JlaHb" BkioYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTsa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe aNeKTPOHHbIE BEPCUN
NeproanYeCcKnX N3naHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. O6C
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N3LaHNSM MO MakCUManbHOMY KOMYECTBY NPOGUIbHBIX HAaNPaBNeHWA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Mpas.

TeopeTtnyeckas 4acTb NEKUMOHHOIO Marepuana npeacTaBnseTcs C NOMOLbIO Npe3eHTaunin B
opmate PwerPint nnn PDF, ons yero ncnonb3ytoTcst ayamTopun y4ebHoM LOCKOA 1 MENTIOM UMK C
MyNbTUMELMIHbIM MPOEKTOPOM; YMUC/IEHHAs peanu3auns nayyaemMbix METOO0B OCYLECTBNSETCS C
nomoLublo naketos nporpamm "Excel" n "Mathematica" B KOMNbOTEPHBIX Knaccax ¢ COOTBETCTBYOWNM
NpPO-rpaMmMHbiM 0becneyeHnem N BO3IMOXHOCTbIO Bbixoaa B VIHTepHeT

MNporpamma coctaBneHa B cooTBeTcTBUM C TpeboBaHnsmMm @I OC BINO u yyebHbIM NnaHom no
HanpaeneHuto 01.03.04 "MpuknagHaa matematka" n npodpunto nogrotoskm Marematmyeckoe
MoLennpoBaHue .
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