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MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jucuunnuna «MeTopl MaTeMaTH4eckoil 00pabOTKHU JaHHBIX» OTHOCUTCS K 00s3aTeNbHOI
gacti bnoka 1. Jucrumauael (Momynau) Momyns ydeOHO-HCCIEIOBATEIHCKOH W IPOCKTHOM
JESATEeIbHOCTH Y4eOHOTrO IJJaHa OCHOBHOW NPO(ecCHOHANbHON 00pa30BaTEeIbHOM MPOTPaAMMBI
BBICIIIETO 00pa30BaHUs — IpOrpamMMbl OakajgaBpuaTa IO HampaBleHWIO MoArotoBku 44.03.05
[Tegarornyeckoe obOpazoBanue (¢ ABYMs MPOPUISIMH TOJITOTOBKH), HAPABIECHHOCTh (MTPO(HIIH)
oOpa3oBarenbHO mporpamMmsbl «J/lomkonbHOEe o0Opa3oBaHHe U JOMOJHUTEIbHOE OOpa3zoBaHUE
JIeTEN.

[Ipouecc OCBOEHHSA MUCUUIUIMHBI Oa3upyeTcss Ha 3HAHUSAX, YMEHHSIX M HaBbIKax,
NPUOOPETEHHBIX IPU U3YYEHUH y4eOHBIX TPEIMETOB 00111e00pa30BaTENbHOM IKOIBI: MATEMATHKA,;
anredpa, B TOM YUCJIE OCHOBBI TEOPUU BEPOATHOCTEH U MaTeMaTUUYE€CKOW CTATUCTHKU; T€OMETPUS;
Hayajla MaTEMaTUYECKOr0 aHaIn3a.

Pe3ynbTratel OCBOEHHUS AMCHUILIMHBI HEOOXOTUMBI U MPOXOXKIEHUS MpakTUK HaydHo-
uccieioBaTeNnbCcKas pabora oOs3arenpHoi wacth brnoka 2. Ilpaktuku Moaynst ydeOHO-
UCCIIEIOBATEeNbCKAasE W TPOEKTHAs JAEATEeIbHOCTh; Jid BBINOTHEHWS M 3aluThl BBIMYCKHOU
KBaJTM(UKAIIMOHHOHK paboTs! biioka 3. ['ocynapcTBeHHast HTOTOBast aTTECTAIHS.

1. Ilepeyenr mIaHMpyeMbIX pe3yJbTaToB o0y4deHuss (oOpa3oBaTeJbHBIX
pe3yJbTAaTOB) MO TUCHHUILUIUHE

Heabio ocBoeHus: AUCHUIIMHBL «MeToIbl MaTeMaTHUECKONH 00pabOTKH TaHHBIX» SBISETCS
MOJrOTOBKa OakajmaBpa K MNpo(ecCHOHAIBHOW JEATENIbHOCTH YYUTeNss 00pa3oBaTeIbHON
opranmszanuu. JlucuuruinHa mpenHa3HayeHa JAaTh OyIyIIUM YUUTeIsIM Hpo(eCcCHOHATIbHYIO
(TeopeTHUeCcKyl0 M MPAKTUYECKYI0) TOATOTOBKY, CBS3aHHYIO C (OpMHUpOBAaHMEM OINbITA
crenu(puUeckol MaTeMaTU4ecKOW JESTEeIbHOCTH, HAaIlpaBJICHHOM Ha pelIeHHEe Hay4dHO-
HCCIIEI0BATENLCKUX U SKCIIEPUMEHTANIBHBIX 3a/1a4 B IpodeccHoHaIbHOM chepe.

3agavell OCBOGHMS JAMCLUUIUIMHBI SBJISETCS 3HAKOMCTBO C THUNUYHBIMM METOJAaMH U
npUueMaMH  CTPYKTYPUPOBAaHUS M  CTaTUCTHUYECKOW OOpabOTKM  JaHHBIX, JJIEMEHTaMHU
MaTeMaTHYeCKOr0 MOAEIMPOBAHNUS SIBJICHUN U MPOLIECCOB; Pa3BUTHE MPEACTABICHUI O CYIIIHOCTH
MaTEMaTHYECKOr0 METOJa MO3HAHMS JEHCTBUTEIBHOCTH M BO3MOMKHOCTAX €r0 NPUMEHEHUS B
€CTECTBEHHbIX M T'yMaHUTapHbIX HayKaxX, B IICHXOJIOTO-TIEJarOrMUYeCKUX HCCIEIOBAHUAX, B
OpraHU3aIMOHHO-YIIPABIEHUYECKON cdepe M Ipyrux oOJacTIX AeATeNbHOCTH; (pOpMHUpOBaHUE Y
CTYJEHTOB HAy4YHOTO CTWJIS MBbIIUIEHUS, 0a30BbIX HABBIKOB AHAJUTHUYECKOH N€ATeIbHOCTH,
JIOTHYECKUX M KOMOMHATOPHBIX cHocoOHocTel; (opMHpOBaHHE U pPa3BUTHE KOMIIETEHIMH
Oydyuiero y4uTelss, CBS3aHHBIX C TMPUMEHEHHEM MaTeMaTHYeCKUX METOJ0B 00paboTKu
uHpopMaluu B Mpo(ecCHOHANBHOM, B TOM YHCIIE UCCIEeI0BATEIbCKON 1EATEIIbHOCTH.

B pe3synbrate ocBOoeHUs cofepKaHUs AUCHUIUTUHBI «MeToabl MareMaTuyeckond o0paboTKu
JAHHBIX» OOYYArONIUICS TOJDKEH OBJIAQJCTh CICAYIONIMMHU pe3ylbTaTaMu OOydeHHs (B TaOiuie
MPEJCTaBICHO COOTHECEHHE OO0pa3oBaTEeIbHBIX pPE3YyJIbTaTOB OOYYEHHUS MO JUCLUILIMHE C
MHJMKATOPaMH JIOCTH>KEHUSI KOMIIETEHIINN):

Komnerenuus u OO6pa3oBarenbHbIe Pe3yJIbTaThl IUCIUTUINHBI

WHJUKATOPBI €€ (aTamnsl GopMUPOBAHUS AUCHUILINHBI)

JOCTHKEHUS B

e — 3HaeT yMeeT BJaJeeT

VK-1. Cnocoben OP-1. 3naer o OP-2. YmMeer onpenensth u
OCYILLECTBIIATh TOUCK, BO3MOYKHOCTH ITPUMEHEHUS | UCMOJIb30BaTh
KPUTHUYECKHUI aHAIIN3 U 0a30BBIX MATEMAaTHUECKUX | BO3MOXHOCTH MPUMEHEHHS
CHHTE3 HH(pOpMAIIHH, KOHCTPYKLUHN JUIs 0a30BbIX MaTEMAaTUIECKUX
IPUMEHSATh CUCTEMHBIN dbopmanuzanuu u KOHCTPYKLUH JUIs
MOJXOA JUIsl PEIICHHS IpEeACTaBICHUS (dbopmanuzanum u




MOCTABIICHHBIX 3a/1a4.
VYK 1.1 — Ananusupyet
3aJ1avy, BbIIETIss ATalbI ee
peLIeHHUs, IEUCTBUS 110
PELICHHUIO 3a/1a4H.

VK 1.2 — Haxonaur,
KPUTHYECKH aHAITU3UPYET
Y BBIOMpAET
nHdopmanmro,
HEOO0XO0AUMYIO ISt
pelIeHUs TOCTaBICHHOM
3aJauu.

YK 1.3. —PaccmarpuBaer
pa3IUYHbBIC BAPUAHTHI
pelIeHus 3a1auu,
OLICHUBAET UX
MIPEUMYIIIECTBA U PUCKH.

uHpOpMAIUU

OP-3. 3naer o
BO3MO>XHOCTH IPUMEHCHUS
MaTeMaTHYECKUX CTPYKTYP
JUTSL OTTUCAHUS
nH(popManuu Ha
(bopMaTbHOM SI3BIKE
MaTeMaTuKU

OP-5. 3naer o
BO3MO>XHOCTH TPUMEHCHUS
MaTEeMaTHYECKUX CTPYKTYP
JUTSL ICCIICTOBAHUS
uH(popManuu Ha
(hopMaIbHOM SI3BIKE
MaTeMaTUKU

OP-7. 3naer o
BO3MOYXHOCTH TIPUMEHEHUS
MaTeMaTHYeCKUX MOIeIen
JUTSL UCCIICTOBAHMS
JIeTePMUHHPOBAHHBIX
IIPOLIECCOB (SIBJICHUIT) Ha
(bopMaTbHOM SI3bIKE
MaTeMaTuKu

OP-9. 3naer o
BO3MO>XHOCTH TPUMEHEHUS
MaTeMaTUYECKUX MOJAENEH
JUTSL UCCTIeIOBAHUS
CTOXAaCTUICCKUX
MIPOIIECCOB (SIBICHUI) Ha
(hopMaTbHOM SI3BIKE
MaTeMaTUKH

MIpeACTaBIICHHS
uHbOpManuu

OP-4. Ymeer onpenenars u
MICIIOJIb30BATh
BO3MOKHOCTH NTPHUMEHECHHS
MaTeMaTHYECKUX CTPYKTYP
JUIs1 OTICaHUs UHPOPMALUU
Ha (POPMATIBHOM SI3bIKE
MaTeMaTHUKU

OP-6. Ymeer onpenensirts u
UCIIOJIb30BATh
BO3MOXKHOCTH IIPUMEHEHUSI
MaTeMaTHYECKUX CTPYKTYP
JUTSL UCCIIETIOBAHHS
nHpopmaluy Ha
(hopMaIbHOM SI3BIKE
MaTeMaTUKu

OP-8. YMmeer onpeenats 1
HCIIOJIb30BaTh
BO3MOKHOCTH TPUMEHEHUS
MaTeMaTHYECKUX MOJEIICH
JUJIS ICCICIOBAHUS
JIETEPMUHHUPOBAHHBIX
MPOIIECCOB (SBJICHHUIT) Ha
(hopMaIbHOM SI3BIKE
MaTeMaTHKU

OP-10. Ymeer onpenensite
Y UCIIOJIb30BaTh
BO3MOKHOCTH IIPUMEHEHUS
MaTEMaTHYECKUX MOJIEIeN
U1 UCCIIEI0BaHMUS
CTOXaCTHYECKHX ITPOLIECCOB
(stBNeHUI) Ha popMaIbHOM
SA3BIKE MAaTEeMaTHKH

OIIK-9 Cnocoben
MOHUMATh TPUHLUIIBI
paboThI COBPEMEHHBIX
MH(POPMAIIMOHHBIX
TEXHOJIOTUHI U
MCMOJIb30BATh UX JJIS
peleHus 3a1a4
npoecCHOHATEHON
JEeATEIbHOCTH.
OIIK-9.1. BeiGupaet
COBPEMEHHBIE
UH(POPMAIMOHHBIE
TEXHOJIOTUH U

OP-11. 3naer o
BO3MOXKHOCTH
UCIIOJTb30BAHUS
IIPOTPaMMHBIX CPEJCTB JIJIst
NpesicTaBiIeHns 1 00paboTKU
KOJINYECTBEHHOMN
nHbOopMaIu

OP-13. 3naer o
BO3MOKHOCTH
HCHOJIb30BaHUS
MPOrpaMMHBIX CPEACTB I
TIOCTPOEHUSI ¥ ICCIICIOBAHMS

OP-12. Ymeer onpeensiTh 1
UCIIOJIb30BaTh
BO3MOYKHOCTH MTPUMEHEHHSI
MIPOrPaAaMMHBIX CPEICTB IS
MPEe/ICTaBICHUS U
00pabOTKH KOJTMYECTBEHHOM
nHpopmanmm

OP-14. Ymeer onpenensrts u
HCIIONIB30BaTh BO3MOYKHOCTH
HCIIOIb30BaHUS

IIPOrPAMMHBIX CPEICTB JJIs
TTOCTPOCHUS Y KICCIICTOBAHMS




MIPOTrpaMMHBIE CPEJICTBA, B
TOM YHCJIC
OTEYECTBEHHOTO
MIPOU3BOJICTBA, JUIS
pelieHus 3a1aq
npodeccrnoHaIbHOM
JeSITeTbHOCTH.

OIIK-9.2.
JleMoHCTpHUpYET
CHOCOOHOCTh
HCIIOJIb30BaTh ITU(POBHIE
pecypChI ISl pelIeHuUs
3a11a4 MpoeCCUOHATBLHON
JEATEILHOCTH.

MaTEeMaTHYECKUX MOJIeJIeH
MIPOIIECCOB B paMKax
pelenust
npodecCHOHATLHBIX 33,149

MaTeMaTHYECKUX MOJIeIeH
MPOIIECCOB B paMKax
peteHust mpoeCCHOHATLHBIX
3a71a4

Oo0bem AUCHUIIVIMHBI B 3aY€THBIX €AIMHHMIAX ¢ YKAa3aHUEM KOJIMYECCTBA AKAACMHYECCKHUX

4YacoB, BbIJEJICHHBIX HA KOHTAKTHYI0 padoTy oOydamomiuxcsl ¢ npenojaasarejieM (1o
BH/AM Y4eOHBIX 3aHATHIA) M HA CAMOCTOSATEJIbHYI0 padoTy 00y4yaromuxcst

VYueOHbIe 3aHATHS
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3. CoaepxaHue TUCUMIIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jejaM) ¢ yKa3aHUeM
OTBEJCHHOI0 HA HUX KOJIHYeCTBA aKAleMHUYeCKUX YACOB U BU/A0B y4eOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedeHn020 Ha HUX KOJIUUECMEA AKAOEMUYECKUX UACO8 U
6UO008 YUeOHBIX 3aHAMUTL

KonnyectBo 4acoB o ¢popmam opraHu3amnuu
oOy4deHus
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1 MaremaTruecKkue KOHCTPYKIIUA H 5 8 20
' JIETCPMUHUPOBAHHBIC MOICITU
CroxacTHyecKre MOJICIU U
2. cTaTHcThYeCcKas 00paboTka 6 8 - 20
uHbOpMaIUH
Marematnueckas oOpaboTka
3. b 6 14 - 20
PE3YJIBTATOB PKCIIEPUMEHTOB
Hroro 18 30 — 60

3.2. Kpamkoe onucanue cooepicanusn mem (pazoenog) OucCyuniutbl
Pa3nen 1. MatemaTH4ecKHe KOHCTPYKIMU U IeTEPMUHUPOBAHHBIE MOJIE/TH

MaTteMaTH4eCKIE CTPYKTYPEI

[Ipouenypa cuera u mnpouenypa H3MEpPEHUsT Kak MPOCTEHIINE Ciy4aun MOCTPOEHUs
MaTeMaThu4ecKo Mojenu oObekTa. HarypanbHble 4ucna; menble 4Kciia; palnrdoHaIbHBIE YMCIa;
NEHCTBUTENbHBIC YK CIAa KaK 0ECKOHEYHBIE IECATUYHBIE TPOOH. AHATUTHYECKOE U TEOMETPHUIECKOe
MpeACTaBiIeHUEe NaHHBIX. OmucaHue O00BEKTa TOYKOW HAa YHCIOBOW MPSAMOM, HECKOJIBKUMU
YUCJIOBBIMUA TapamMeTpaMH (TOYKOM B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOpOM). MaTpuisl u
BeKTOpbI. Cructembl koopAauHAT. COBOKYITHOCTH OOBEKTOB (MHOXKECTBA), CIIOCOOBI MX 3aaHUS U
BH/IbI; ITYCTOE U YHUBEPCAIbHOE MHOXKECTBO. Oniepaliuu HaJl MHOKeCTBaMH. bUHApHbIE OTHOILIEHUS
HAa MHOXECTBAaX M HX CBOHCTBa (peIeKCUBHOCTh, CHMMETPUYHOCTb, TPAH3UTHUBHOCTb,
AHTUCUMMETPUYHOCTH). OTHOIICHUE BKIIOYCHHS, OTHOIICHHE OJKBUBAJICHTHOCTH, OTHOIICHHUE
nopsaka. OToOpakeHHs: MHOXKECTB U WX BHABI, (YHKIMU. Mepa MHOXKecTBa Kak (DyHKIHSA,
M3MEpeHne MHOXKecTB. [loHsATHE O pa3MepHOCTH MaTEeMaTHYECKOro OO0BEKTa M MPOCTPaHCTBA
00BeKTOB. MeTpuka Kak (YHKIHS, PAacCTOSIHHE MexXay oObekTamu. lloHATHE O METpUUYECKUX
MPOCTPAHCTBAX

JleTepMUHUPOBaHHbIE MATEMATUYECKNE MOAEIN

Wnes MaTeMaTH4eCKOTO MOJICITMPOBAHUS U €r0 LEeNH (IeCKPUNITUBHBIE, ONITUMU3ALMOHHbIE,
yIIpaBJIEHYECKHUE MOJIENN ). DTalbl HOCTPOCHUS U HCCIIEIOBAHNS MAaTEMaTHIECKOM MoeH (BbIOOp
MEPEeMEHHBIX M MX 0003HAYEeHMI, ONMUCAHHE MEPEMEHHBIX, (OPMYIUPOBAHUE 3a/laud Ha SI3bIKE
MaTeMaTHKH, PEICHUE 3aJaud, HHTepIpeTanus pe3yiabraroB). Onucanue o0bekTa (mporecca) ¢
MTOMOIIIBIO YMCJIOBOM TOCIIeOBATENbHOCTH. [IprMep AMCKpeTHOW Mojaenu (Hampumep, 3ajaada o




Pa3sMHOXEHUU KPOJUKOB, MPUBOJAIIAs K nocienoBarenbHoctn dudonauun). CriocoObl 3aqanus
YHUCIIOBOM  mocienoBarenbHOocTH.  CBoiicTBa  MPOIECCOB M CBOICTBA  YHMCIIOBBIX
Moce0BaTeIbHOCTEH (MOHOTOHHOCTh, OTPAaHHMYEHHOCTh, MHUKJIMYHOCTH). OmnucaHue oOBeKTa
(mporiecca) ¢ moMoIIbio YKCIoBOH pyHkuuu. [Ipumep HenpeprIBHON Moieu (Hanpumep, 3ajada o
IUIOIIAZN KPYroBoro cextopa). CrocoOsl 3amanus yncioBoil ¢ynkiuu. CBOWCTBA MPOIECCOB U
CBOMCTBA 4YHUCIOBBIX (YHKIUH (MOHOTOHHOCTh, OIPAaHUYEHHOCTh, UYETHOCTH/HEYETHOCTH,
nepuoanvyHocTh). [lonsaTre o 6eckoHeYyHO OONMBIINX/OECKOHEYHO MabIX (YHKLIHUSAX, O CPABHEHUHU
ckopoctu pocta GpyHKIHM. COmoCTaBIeHHEe 0COOCHHOCTEH NUCKPETHOW M HEMPEPHIBHON MOJETH
OJTHOTO TIporiecca (Hampumep, 3a1a4a 00 H3HOCE 000PYAOBAHHS).

OnTUMHM3aIIMOHHBIE MATEMATHYECKHE MOACITHU

[lonsate o nMHEHHOM mporpaMMupoBaHuu. lIpows3BoaHas (QYHKIIMU KaK HWHCTPYMEHT
ONTUMM3ALMOHHOrO aHaiu3a. [Ipumep oaHOMapamMeTpuyecKol ONTUMHU3ALMOHHOW MOAEIH
(Hampumep, u3onepuMeTpuyeckas 3anada). [Ipumep AByxmapaMeTpHuecKod ONTHMH3AIMOHHOMN
Mojenu (HampuMep, METOJ HAMMCHBIIUX KBaJIpaToB M €ro NPHUMEHEHHWe K 3ajade o0
anmnpoKCUMAaIUU JIMHEHHOU (DyHKIIMEH; BEIBOJ ypaBHEHUS MPSAMOM JIMHUY TAPHON PEerpeccun).

Paznen 2. CroxacTuyeckne Mo/IeJIM M CTATUCTHYECKasi 00padoTka nHpopManuu

CroxacTuyeckue MaTeMaTH4eCKUe MOJIENIN

JlerepMUHUpPOBaHHBIE W Cly4aillHbIe Tpouecchl. HeonpenenéHHOCTh B MareMaTUYECKUX
Mozensax. OmnMcaHue MacCOBBIX CIyYalHBIX $BJIEHUHM METOJAaMU TEOPUU BEPOATHOCTEH.
JlocToBepHbIE, HEBO3MOKHBIE, CllydaiiHble COOBITHS. BEpOATHOCTD Cily4aliHOrO COOBITHS KaK Mepa
BO3MOXXHOCTH €r0 HAacTyIJIeHHUs. [[UCKpETHBIE U KOHTHHYaJIbHBIE IPOCTPAHCTBA 3JIEMEHTAPHBIX
coObpITUH. MaremaTrueckast MOJIeb CIYy4alHbIX COOBITUH C KOHEUHBIM / O€CKOHEUYHBIM YHCIIOM
PaBHOBO3MOKHBIX HCXOA0B (KOMOWHATOpHOE / TE€OMETPUUYECKOE OIpe/eJICHHE BEPOSITHOCTH).
OneHka BEpOSITHOCTH COOBITHS IO €r0 4acTOTE€ B AKCIIEPUMEHTE (CTaTUCTMUYECKOE OIpesesieHue
BEPOSITHOCTH). MoJenupoBaHie JIUCKPETHBIX CiydyailHbIX BenuuuH. [loHATHE O 3aKoHe
pacipeneneHnst BEpOATHOCTEH M YUCIIOBBIX XapaKTEPUCTUKAX JIUCKPETHOW CIy4alHOW BEJIMYMHBI.
MonenpoBaHue€ HENPEPHIBHBIX CIy4alHbIX BedW4MH. [loHATHE O IUIOTHOCTH pacnpenencHus
BEPOSITHOCTEM M YHUCIIOBBIX XapaKTEPUCTUKAX HEMPEPBIBHOM CIydalHOW BenW4uHbL. [Ipumepsl
pacripeielleHuil HempepbIBHBIX CIIyYailHbIX BEJIMYMH (paBHOMEPHOE paclpesiesieHne, HopMallbHOe
pacnpesielieHue, paclpeelieHue «Xu- KBajapaT», pacnpeneneHue CTbhIOJEHTa, pacupeleneHne
®umiepa).

Br100pouHEbIi METO

3aaun MaTeMaTU4eCKOW CTaTHCTUKH, CBSA3b M pa3inuue ¢ Teopuel BeposiTHocTel. Obmue
CBENIEHUs O BBIOOpOYHOM MeToje. (CTaTuCTHUeCKHe JaHHBbIC: TeHepajbHas COBOKYIHOCTh M
BBIOOPKA, 3aBUCHMBIE U HE3aBUCHUMBIC BBHIOOPKH; MEPBUYHAS 00pabOTKa JaHHBIX (paHKUPOBAHUE,
TPYIIIUPOBKA, TOCTPOECHNE BapUAIMOHHOTO psjia). [[MCKpeTHbIE M MHTEPBAILHBIE BapHAIIHOHHBIC
pAlbl, TEpPexo] OT HHTEPBAIBHOIO psla K AUCKpeTHOMY. ['eomeTrpuueckoe mpe/iCcTaBlIeHUE
CTATUCTUYECKUX JAHHBIX: TOJIMTOH, THCTOTPAMMa, JICTIECTKOBBIE W KPYTOBBIC JHArpaMMBI;
BO3MOXXHOCTH MpuMeHeHus Excel nns Buzyanusanuu JaHHbBIX.

CratucTryecKoe OlICHUBAHNE

IlepBuuHbIE onMcaTeNbHbIE CTATUCTUKU: MEPHI MTOJIOKEHUS (MEpbI LIEHTPAJIbHON TEHIEHIIUU
Y KBaHTUJIM PACHpPEENICHHsI) U MEpbl U3MEHUMBOCTHU. Y CPEAHEHUE JAHHBIX (CpeaHsisl BEIOOpOUHasl,
MoJia ¥ MeauaHa BeIOopku). KBantunm pacnpenenenus (IpoLeHTHIN, KBapTHIIK). Mepbl pazopoca
JAHHBIX (pa3Max BBIOOPKM, IUCHEPCHs M CpeJHee KBaApaTUYHOE OTKIOHEHHE, aCUMMETpHI,
akcrecce). Mmes cTaTUCTUUECKOTO OIeHMBaHMSA. TOYHOCTh M HAJEXKHOCTh OICHKU. TOYEUYHBIE U
UHTEPBAJIbHBIE OLIEHKU I1apaMeTpoOB pacrpesaeieHus. BpiOopodHas cpeaHss U BBIOOpOYHas
JUCIIEPCHS KaK TOYEYHBbIE OLICHKH N€HEPAILHOM CPEIHEN U T€HEPAIBHON AUCIIEPCHH.




I[OBepI/ITeJIbHBIe HWHTCPBAJIbI IJId OHCHKH MAaTCMATUYCCKOI'0 O KUAAaHUA U CPCAHCTO KBAAPATUYHOT'O
OTKJIOHCHHA HOPMAJIBHOT'O PACHPCACIICHUA. Bo3MoxxHoCTH IIPUMCEHECHUSA Excel IJId IIOJIYUYCHUA
XapaKTCPUCTHUK BBI60pO‘IHbIX JaHHBbIX.

Pazgen 3. MatemaTndeckasi 00padoTKa pe3yJbTaTOB IKCIIEPUMEHTOB

Koppensiims u perpeccusi BeIMYUH

Bunapl cBszeir mMexny BenmumuuHamu. [loHsTHE O (YHKIIMOHAIBHOW, CTATUCTUYECKOH H
KOPPEJIAIIMOHHON 3aBUCUMOCTH. 3aJaud KOPpEISIMOHHOro aHaiuza. KoppensiuuoHHas CBS3b
MEXy BEJIMYMHAMU U € ToKa3aTenu (Cuiia, HarpaBjieHne, HaJAEKHOCTD); BUJIbI CBA3M (JIMHEHHAs
/ HeNMVHEWHas, MOJIOKHUTENbHAs / oTpumareiabHast). KodphuiueHT Koppensiuu Kak MoKa3aTreb
TECHOTHI U HaIlpaBJICHUA CBs3H, ero cBoicTBa. Koaduuuent panrosoii koppensuuu CnupmeHa /
Kennamna, xoadgdunuentr xoppemsuuu [lupcona. 3amaun perpecCMOHHOTO aHaAM3a. Y CJIOBHBIE
CpeqHue U BBHIOOPOYHOE ypaBHEeHHE perpeccuu. [locTpoeHue mpsMoil JTMHUM MapHOW perpeccuu
METOJIOM HAMMEHBIINX KBaApaTOB. [IOHATHE O HETMHEWHOW PErPECCUU.

IIpoBepka CTAaTUCTUYECKUX TUIIOTE3

V3MepeHus U MIKajibl B HAYYHBIX UCCIIEI0BaHUAX (HOMUHATUBHAS, paHIOBas, UHTEpBaJIbHAs,
abcomoTHas mKkana). [ MmoTe3sl Hay4yHbIEe W CTaTUCTHYECKHe. Mjes mpoBEpKH CTaTHCTHYECKOU
TUIOTE3bl. Y POBEHb CTATUCTUYECKOM 3HAYMMOCTH. CTaTUCTUYECKUA KPUTEPUI U YHUCIIO CTENIEHEN
cBo0obI. [IpoBepka runoTe3 ¢ NOMOIIbIO CTATUCTUYECKUX KpUTepreB. CTaTUCTUYECKOE pEIICHUE
U BeposATHOCTh ounOku. HampaBneHHble W HeHanpaBiieHHbIe anbTepHaTUBBL. CopepkaTesbHas
HMHTEpIIpETALMs CTATUCTUYECKOTO PEILICHHUS.

[lonsaTie O mapamMeTpUYeCKMX M HENapaMeTpU4ecKuX Kpurepusx. Kpurepuum pasnnduii.
Henapamerpuueckue KpuTepuu i CBA3HBIX BBIOOpPOK (kKputepuil 3HakoB G, T-kpurtepuii
Bunkokcona). Henapamerpuueckue Kputepuu JUisi HecBs3HBIX BbIOOpok (U-kputepuii ManHa-
VYutnu). Kpurepum coriacust pacnpenenenuil. Henapamerpuueckue KpUTepusi COIJIacus
pactipenenenuit  («xu-kBajapart»  kpurepuid Ilupcona, xkpurepuit @wumepa). Ilpumeps
MapaMeTPUYECKUX KPUTEPUEB pa3IMUUi: CPAaBHEHHE CPEIHHMX 3HAYCHUH JBYX TIE€HEpalbHBIX
COBOKYTIHOCTEH P U3BECTHBIX U HEU3BECTHBIX, HO PAaBHBIX AUCIIEPCUsX (HE3aBUCUMbBIE BBIOOPKH).

4. TlepeueHb Yy4eOHO-METOAMYECKOr0 oOOecmedeHMs] UIA CAMOCTOSITEJILHOW  PadoThI
o0yvyaruuxcst Mo JUCHHUIINHE

CamocrosiTenbHast paboTa CTyIEHTOB SBIISETCS 0cO00N (GopMoil opraHu3anuu yueOHOTO
mporecca, TIpeJacTaBisonias co0oi IUIAHUPYEeMYl0, I03HABaTelIbHO, OpPraHU3alMOHHO U
MCTOANYCCKHU HAIPaBIIEMYIO ACATCIIBHOCTh CTYACHTOB, OPHUCHTHPOBAHHYIO Ha JOCTHIXCHUC
KOHKPETHOTO  pe3yjbTara, OCYLIECTBISEMYl0 0e3 MpsSMOil  MOMOIIM  INpernoiaBaTels.
CamocrosiTenbHasi paboTa CTYJEHTOB SIBJISIETCS COCTaBHOM YacThi0 yueOHOU padOThl M HUMeEET
LEJIbI0 3aKpeIVIeHne U YIriyOJeHHe IMOJyYEHHBIX 3HAHWN M HABBIKOB, MOMCK M MPHOOpETEHHE
HOBBIX 3HaHI/II\/'I, a TaK>K€ BBIITOJIHEHHUEC y‘-Ie6HI)IX 3anaH1/1171, IMOATOTOBKY K IMPEACTOAIINUM 3aHATHAM U
sk3aMeHy. OHa mpeaycMaTpUBaeT, Kak MPaBUIIO, pa3paboTKy pedeparoB, HANKUCAHHE JTOKIAJOB,
BBITIOJTHCHUE TBOPYECKHUX, WHANBUIYATBHBIX 3aJaHUN B COOTBETCTBUU C y4eOHOH MPOrpaMMoi
(TeMaTMYECKUM IUIAHOM HM3y4YeHMs JUCLUIUIUHBI). Tema Ui Takoro BBICTYIUIEHUS MOXKET OBbITh
OpeaioKCHa MPCIoAaBaTCJICM HJIN H36paHa CaMUM CTyACHTOM, HO MaTCpual BBICTYIUICHUS HC
JOJDKEH TyOIupoBaTh JEKIIMOHHBIN MaTepua. PedepaTUBHBIN MaTepua CIIyKUT JOTIOTHUTEIBLHON
uHpopmanuent st paboThl Ha MpakTUYecKuX 3aHsATUsX. OCHOBHAs 1eTb JaHHOTO BUAA PabOTHI
COCTOUT B 00YU€HHH CTYAECHTOB METOJJaM CaMOCTOATEIbHOM paboThl ¢ yueOHbIM MaTepuanoMm. s
MOJIHOTBI YCBOCHHSA TCM, BBIHCCCHHBIX B HPAKTUYCCKHUC 3aHATUA, TpeGyeTcsI pa60Ta C
nepoucrouHukamu. Kypc mpemycmarpuBaeT CaMOCTOATENBHYIO pPaboTy



CTYIIEHTOB CO CIIeIUalbHON nuTepaTypoil. Cieayer OTMETUTh, YTO CaMOCTOsITeNbHas paboTa
CTYJICHTOB pe3yJIbTaTHBHA JIUIIb TOT/a, KOTJa OHA BBIIOJIHIETCS] CUCTEMAaTHYECKH, INTAHOMEPHO U
IeJICHANIPABIIEHHO.

3amaHus [UIsi CAMOCTOSITETILHON PabOThI MPeyCMaTPUBAIOT UCTIOIb30BaHNE HEOOXOTUMBIX
TEPMUHOB U MOHATUH 1O npobiematuke Kypca. OHM HAIETUBAIOT HA MPAKTUYECKYIO PaboTy 110
IPUMEHEHHIO M3Y4aeMOro Marepuaia, IMOMCK OMOIMorpaduueckoro Marepuana U 3JIeKTPOHHBIX
MCTOYHHUKOB WH(POpPMAIINH, WITIOCTPATUBHBIX MaTepHAIOB. 3a/1aHus IO CAaMOCTOSITEIbHON paboTe
JAI0TCS 10 TeMaM, KOTOpbIe TPEOYIOT TOTOIHUTEIbHON IPOPAOOTKH.

OOmmii 00beM CaMOCTOSTENFHOW pabOThl CTYIEHTOB IO JUCIHIUIMHE BKIIOYAET
ayZIMTOPHYIO U BHEAYJUTOPHYIO CAaMOCTOSTEIILHYIO pabOTy CTYAEHTOB B TEUECHHE CEMECTPA.

AynuTopHas caMmocCTosiTelbHAs paboTra ocymecTBisieTcs B (OpPME  BBITOJHEHHS
NUCBMEHHBIX MTPOBEPOYHBIX paldOT MO JUCHUILIMHE, B TOM YHCIIE ¢ IPUMEHEHHEM MTPOTPAMMHBIX
CpencTB. AyauTOpHAs caMOCTOsITeNbHas pabora obecniedeHa 06a30i JUIAKTHYECKUX MaTEpHAIOB
0 pasjenaM AUCIHUILIHHBL

BHeaynutopHasi camocTosTeNbHAs padoTa OCymIecTBIseTcs B (opMe BBIOJHEHUS H

MOJ'OTOBKM K KOMMEHTHPOBAaHHIO CAMOCTOSITENBHBIX pabOT, UTOrOBOM KOHTPOJIBHOW pabOTHI;
pa3paboTKK COAEepKaHMs U TPE3EHTAUH JOKIAJ0B MO0 TeMaM WHAMBHIYATbHBIX W TPYIIIOBBIX
IPOEKTOB, pedepaTos.

ﬂ/l}l CaAMOCHMOAMEIbHOIU NOO20MOBKU K 3AHAMUAM NO 0ucuunﬂunepel<omendyemc;l
ucnosib3zoeamo ytte6no-mem00ultec1<ue mamepuaiibl:

1. AsepesnoB ILI., CrprokoBa I'.A. IlepBuunasi oOpaboTKa pe3yibTATOB ICHUXOJIOTO-
MeJarornyeckoro UCCIEOBaHMS: y4eOHO-METOAUuYecKoe Mocodue. — YIbSHOBCK:
Val'TlY um. U.H. Ynpguosa, 2021. — 67 c.

2. Brnamosa E.B. OcHoBbl MaremaTudeckoili o00paboTku uHpopmanuu: y4eOHO-
METOAMYECKHE PEKOMEHJalWH JUIsi  OakajJaBpOB  HANpaBJICHUS  MOJTOTOBKH
«[lemarornueckoe oOpazoBanue». / BmamoBa E.B., MakeeBa O.B., Cubupesa A.P.,
®ommanosa E.B., IlpmranoB A.B. — VYuesaoBck: ®I'BOY BO «Yul'llY um. N.H.
VesHOBay, 2017. — 43 c.

3. CrprokoBa I'.A. MeToapsl MaTeMaTUYeCKON CTATUCTHKU B MCHUXOJOTO-TIEJArOrMUECKUX
uccheoBaHusAX: YdeOHo-meTonuueckoe mocobue / I'.A. CtprookoBa. — YIIbSHOBCK:
®I'bOY BO «Yal'TlyY um. U.H. YaesuoBa», 2017. — 91 c.

4., DneMeHTbl TEOPUH BEPOSTHOCTEH, MAaTEMaTHYECKONW CTAaTUCTUKU U aHall3a CHUCTEM
MaccoBoro oOcmyxkuBanus. Yacte 1. BBemeHue B Teopuro BepostHocTeil. Kpatkuit
MCTOPUYECKUN JKCKypce: ydeOHOe MocoOue [Isi TMOATOTOBKH (akaliBpoB M MATHCTPOB
HemaTeMaTHYECKUX HampasieHuii / coct. H.A. BonkoBa, H.B. I'myxosa. — Yibsuosck: Yal'Tly
nveHn U.H. Vieguosa, 2017. — 96 c.

5. IlpumepHble OleHOYHbIE MAaTepUAJbl Uil NpPOBedeHUs] TeKyIero KOHTPOJIs
ycleBaeMOCTH U MPOMEKYTOYHOM aTTecTaly 00y4aommuXxcs Mo JMcuuIJInHe

Opraﬂmauuﬂ H IPOBEACHUE aTTECTAIUH CTYACHTA

®I'OC BO B COOTBETCTBMM C MNpUHIMIAMH bBOJIOHCKOrO mpolecca OpUEHTHPOBAHBI
MPEUMYIECTBEHHO HE Ha COOOIIEHHE 00yJaromeMycss KOMIUIEKCa TEOPETHYECKUX 3HAaHHUM, HO Ha
BbIpabOTKYy y OakanaBpa KOMIETEHIUMI — AMHAMUYECKOro Habopa 3HAHWM, yMEHHI, HABBHIKOB U
JMYHOCTHBIX KayeCTB, KOTOPHIE MO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIOCOOHBIM Ha PBIHKE
TpyZa ¥ YCIEUIHO NPOQPeCcCHOHATBHO Pean30BbIBATHCS.

B mpomnecce onenkn 6akagaBpoB HEOOXOIMMO HCIOIB3YIOTCS KaK TPaIUIMOHHBIE, TaK U
WHHOBAIIMOHHBIE THUIIBI, BUABI U (opMBl KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaJAUIOHHbIE



CPEACTBA COBEPLIECHCTBYIOTCS B PyCJI€ KOMIIETEHTHOCTHOTO MOIX0/1a, @ UHHOBAILMOHHBIE CPEACTBA
aJanTUPOBAHBI ISl IOBCEMECTHOIO MPUMEHEHUS B POCCUMCKON By30BCKOM ITPAKTHKE.

Lenbp npoBeneHusi aTrecTallid — TPOBEpPKAa OCBOEHHUS 0OOpPa30BATEIBHOM MPOrpPaMMBbI
JTUCHUILTMHBL Yyepe3 chopMUpPOBAaHHOCTH 00pa30BaTENbHBIX PE3YIbTATOB.

IIpomekyTOUHAS aTTeCTALMSA OCYIIECTBIISIETCS B KOHLE CEMECTPA U 3aBEPLIACT U3YyUYCHHUE
JUCHUIUIMHBL, TTIOMOTaeT OLEHUTh KPYIHbIE COBOKYIHOCTH 3HAaHUW M yMeHu#, (popmupoBaHHe
ONPEACICHHBIX KOMIIETCHIUI.

O1eHOYHBIMU CPEICTBAMU TEKYILIETO OIICHUBAHUS SIBJISIFOTCS: MATEPHAIIBI CAMOCTOSITEIbHBIX
pabor. KoHTpons ycBoeHuss MmaTepuana BeIETCS PEryaspHO B TEUYEHHE BCErO0 CeMecTpa Ha
MPAKTUYECKUX 3aHATHUSX.

Ne CPEJICTBA OHEHUBAHMUA,

/i UCIIOJIb3yeMble 115 TEKYILLET0 OO6pazoBarenbHble
OLICHUBAHMSI [TOKA3aTeIs Pe3yabTaThl IUCLUIIUHbI
(dbopMHpOBaHUS KOMIETEHIINN
1. OuneHo4HBIE CpPeICTBA OP-1. 3HaeT 0 BO3MOXXHOCTH IPUMEHEHMS
AJIs1 TeKyllel aTTecTalun 0a30BbIX MAaTEMAaTUYECKUX KOHCTPYKLUHMH JUIs
(dbopmanu3anum 1 NpeACTaBICHUs HHPOPMALUT
OC-1 CamocTosrenbHas paboTa OP-2. Vwmeer ompeaensiTb W HCIOJb30BaTh
OC-2 CamocrosTenbHas paboTa BO3MOYKHOCTHU IPUMEHEHUS 0a30BBIX
OC-3 CamocrosTenbHas pabora MaTeMaTUIECKUX KOHCTPYKLHUHI IS
OC-4 CamocrosTenbHas paboTa (dopManu3zanuu U npeacTaBieHust HHGpopMauu
OC-5 CamocrosTenbHas paboTta OP-3. 3Haer 0 BO3MOXHOCTH HPUMEHEHUS
OC-6 CamocrosTenbHast paboTa MaTeMaTU4ECKUX  CTPYKTYp U1 ONMCAHUSA
OC-7 CamocrosTenbHas pabota uHpOpMaIUU Ha dopmanbHOM A3BIKE
OC-8 UtoroBast KOHTpOJIbHAs MaTeMaTHKH
pabora / TBopueckoe 3agaHue / OP-4. Vwmeer omnpenensiTb W HCHOJIb30BATH
Pedepar / [Ipoekt BO3MOXKHOCTH TIPUMEHEHHUS MaTeMaTHYeCKUX
CTPYKTYp Ui oOmucaHus uHQPOpMAlMU Ha
2. OueHouHbIe cpecTBa (dbopMaTbHOM S3bIKE MAaTEMATUKU

OP-5. 3Haer 0 BO3MOXHOCTH IPUMEHEHUS
MaTEMaTHUYECKUX CTPYKTYp IJsl MCCIEIOBAHHUSA
uH(popManuu Ha (dopMmanbHOM S3BIKE
MaTeMaTuKu

OP-6. VYwmeer omnpenensatb W HCHOJB30BATH
BO3MO)XHOCTH IPUMEHEHHUS MaTeMAaTHYECKUX
CTPYKTYp Ui HCCIIeNOBaHUS MHpOpMAIMU Ha
(dbopMaTbHOM S3bIKE MaTEMATUKU

OP-7. 3Haer 0 BO3MOXHOCTHM IPUMEHEHUS
MaTEMaTHUYECKUX MOJENEH A HUCCIIEIOBAHMS
JETePMUHUPOBAHHBIX IPOLIECCOB (SIBICHUI) Ha
(dbopMaTbHOM S3bIKE MAaTEMATUKU

OP-8. VYwmeer omnpenensatb W HCHOJb30BATh
BO3MOXXHOCTH IPUMEHEHHUSI MaTEMaTHYECKUX
Mozesnen TSI UCCIE0BaHMS
JIETEPMUHUPOBAHHBIX IPOILIECCOB (SIBICHUI) Ha
(bopManbHOM S3bIKE MAaTEMATUKU

OP-9. 3Haer 0 BO3MOXHOCTH IPUMEHEHHUS
MaTeMaTHYECKUX MOJeNIeH JUlsl UCCIIeI0BaHMs
CTOXACTMYECKUX TMPOIECCOB  (SIBJICHUM) Ha
(GopMaIbHOM SI3bIKE MAaTEMATUKH

AJIsA l'lpOMe)KyTO'-IHOﬁ arrecranumn

OC-9 3auét B popme yCTHOTO
cobecenoBaHus




OP-10. VYmeer ompenensitb M HCHOJIB30BATH
BO3MOXXHOCTH MPUMEHEHHUS MaTeMaTUYeCKUX
MOJeTIeH JUIsl MCCICNOBAHUS CTOXACTHUYECKUX
MpoIeccoB (sBJIeHUN) Ha (OPMAIBHOM S3BIKE
MaTeMaTUKU

OP-11. 3HaeT 0 BO3MO>KHOCTH UCIIOJIb30BAHUS
MIPOTPAMMHBIX CPEJCTB JUIS IPEICTABICHUS 1
00pabOTKN KOTMUYECTBEHHOM HH(OpMau
OP-12. YMmeer onpenenars ¥ UCIOIb30BaTh
BO3MOXXHOCTH IPUMEHEHHS IIPOTPAMMHBIX
CPEJICTB ISl IPEIICTaBICHHS 1 00paboTKU
KOJIMYECTBEHHOM nH(pOopManuu

OP-13. 3Haer 0 BO3MOXXHOCTH HCIIOJIb30BAHUS
MPOrPaMMHBIX CPEJICTB Ui TOCTPOSHHUS U
UCCIICIOBAHMS ~ MaTEeMaTHYeCKHX  MOjeIeH
MIPOIIECCOB B paMKax pelieHus
npodeccuoHaNbHbIX 3a7a4

OP-14. VYmeer ompenensitb W MCHOJb30BATh
BO3MOXXHOCTH HCIIOJIB30BAHMS TPOTPAMMHBIX
CPEICTB Ui TIOCTPOEHUS U HCCIEIOBaHUS
MaTEeMaTHYECKUX MOJICIICH MPOIIECCOB B paMKax
penieHus npodeccuoHaIbHBIX 3a7a4

Mamepuanwi, ucnonibzyemoie 011 MeKyu €20 KOHMPOJia YCneeaemocmu
o0yuaruwuxcsa no OUCYUnIuHe

Onucanue OILICHOYHBIX CpCACTB H HeO6XOZ[I/IMOFO 060py,HOBaHI/I}I (I[eMOHCTpaI_[I/IOHHOl"O
MaTepI/Iana), a TaKXKXe Impoucaypol H KPpUTCPUHU OLCHHBAHWA HWHIAWKATOPOB OOCTHIKCHUA
KOMHCTCHHI/Iﬁ Ha PAa3IMYHbIX 3TallaX HUuX (l)OpMI/IpOBaHI/IH B IIpOo1eCCC OCBOCHUA 06pa3OBaTCHBHOﬁ
ImporpamMmal IpEACTABJICHBI B CDOHI[G OICHOYHBIX CPECACTB AJId TCKYLICTO KOHTPOJIA yCII€EBACMOCTHU
n HpOMe)KyTO‘-IHOI\/'I aTTeCTalnu.

Mamepuanst, ucnonvzyemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCHEBACMOCHIU
o0yuarowuxca no OUCyUnIuUHe

OC-8 Urorosasi KoHTpo.IbHasi padoTa / TBopueckoe 3ananue / Pedepar / [Ipoext
ITpumepnoe codepsricanue umoz060ii KOHMPOILHOU padomsl

1. 3aganbl MHOXecTBa A, B, C (KoHeUHbIE TUOO CUETHBIE/ YNCIIOBBIE IPOMEXKYTKH, 0071aCTH
Ha IUIOCKOCTH WJIK B MpocTpaHcTBe). HaliTH KonmnyecTBO 37€MEHTOB/MepY YKa3aHHOTO
MHOXxecTBa (Harpumep, A N (B\()).

2. Bo MHOXeCTBE ... 3aJJaHO OTHOIIICHUE . .. MEKIY DJIEMEHTaMH. JITO OTHOIICHHUE SBIISICTCS:
a) (YHKIMOHANBHBIM COOTBETCTBMEM; ©O) OTHOLIEHHEM HKBUBAJICHTHOCTH;  B)
OTHOILIEHUWEM  MOPSJAKa; r) Ouexuuei; 1) CHMMETPUYHBIM OTHOILIEHUEM; €)
pedeKCUBHBIM OTHOIIICHUEM; ) TPaH3UTUBHBIM OTHOIIIEHUEM;
3) aHTUCUMMETPUYHBIM OTHOILICHUEM.

3. 3amaHHas 4UCIIOBas MOCIICIOBATEILHOCTD SIBISIETCS: a) BO3pacTaroleii; 0) yObIBaroIiei;
B) OTpaHUYCHHOW; T') HUKINYECKOM; 1) apumMeTHIecKoi MIpOTpeccueii; e)
TEeOMETPUUYECKOI TMporpeccueii; x) OECKOHEYHO Malioi; 3) OECKOHEUHO OOJBIINON; U)
CTAIMOHAPHOM; K) CXOJISIICHCS.

4. YCTaHOBUTH COOTBETCTBUE MEX]y YACIOBBIMU (PYHKLIHUSAMH U UX TpapuKaMu.



10.

PonE

Oynkuust 3a1ana rpagpukom. HaliTi Konn4ecTBo 1esbIX 3Ha4eHU apryMeHTa, B KOTOPBIX
IIPOU3BO/IHAS (DYHKLMU MOJIOKUTEINIBHA.

BeposiTHOCTh yKa3aHHOIO COOBITHSL paBHA ... (MCHOJB3YeTCS KOMOMHATOPHBIN JIMOO
reOMETPUUECKUH MOAXO0/ K BBIYMCICHHUIO BEPOSTHOCTH).

JluckpeTHas ciaydaiiHas BeNIWYMHA 3aJaHa 3aKOHOM paclpeiesieHus / HenmpepbIBHas
cillyyailHas BeJIMYMHA 3aJaHa IUIOTHOCTBIO pacrpenenenus (rpaduuecku). Haiitu
BEPOSITHOCTb TOTO, YTO JaHHAs BEJIMYMHA IPUHUMAET 3HAYCHHE, IPUHAJJICKALLEE
YKa3aHHOMY IIPOMEXKYTKY.

Xon  mpomecca ...  ONMCBHIBAeTCA  3aJaHHOM  SBHO  WIM  PEKYPPEHTHO
IIOCJIE0BATEIBHOCTHIO 3HAYCHUM BEJIMYUHEI ... B COOTBETCTBYIOIIIME MOMEHTEI BPEMEHU
60 3aJaHHOM SBHO QyHKIHMEW BpeMeHH. HaliTu 3HaueHne 3TOW BEJTMYMHBI B 331aHHBIHA
MOMEHT BpPEMEHH; HauOoJiblllee BO3MOYKHOE 3HAUCHHME STOW BEIMUYMHBI, HaMEHBbIIEEe
BO3MOJKHOE€ 3HAY€HUE 5TOM BEIWYMHBI, IPEACIBHOC 3HAYECHUE JTOW BEIWYUHBI B
OTJAJICHHOM OYAYIIEM, €CII OHO cylecTByeT. OXapakTepu30BaTh OBEIECHUE BEITUYHHbI
B TEPMUHAX BO3pPACTaHUs/yObIBaHUS, OTPAaHHUYECHHOCTH, TEPUOTUIHOCTH/ITUKIHYHOCTH U
T.IL

BenuuuHa ... 3agaHa pe3yiapTaTaMM HECKOJIbKUX u3MepeHuil. IIpencraBuTh naHHyro
BbIOOpPKY 3HAU€HUIl cilyyailHON BeJMYMHBI B BUJE BapHaLMOHHOrO psna. [loctpouts
MOJIUTOH, TUCTOTPaMMy, HAWTH MOy, MEIHWaHy BBIOOPKH, CPEIHIOI BBHIOOPOYHYIO U
CpelHee KBaJpaTUYHOE OTKJIIOHEHME, OLIEHUTh MAaTEMAaTHYECKOE OKUJAHUE CIIy4alHON
BenuuuHbl. [IpaBnononoOHa iy rumore3a (Cyas MO IOJIMTOHY, TMCTOIpaMME), 4TO
reHEepaJlbHasi COBOKYIHOCTb pAacCIpElesIeHa pPAaBHOMEPHO? HOpPMalbHO? TIPOBEPUTH
HanboJee MpaBIoNOA00HYIO THIIOTE3Y MPH 3aJaHHOM YPOBHE HAJIS)KHOCTH.

B xoxe skcnepuMeHTa B OCHOBHOM M KOHTPOJIBHOW TIpYIIE ITOJYYEHBI 3aJaHHBIC
3HaQ4YECHMUs H3MepsieMoro mnapaMerpa. lIpoBepuTs rumoresy O CTaTHCTHYECKOU
3HAYUMOCTH PA3INUUN MEKIY IPyIIIaMHU.

Hpumepnoe codepofcauue UmMo206020 meopuecKkozo 3a0anus

[Ipoaymate HabOp MapamMeTpoB, KOTOPHIMU MOKHO 33]1aTh yKa3aHHBINM 00bEKT. Beiaenutsb
MHO’KECTBA BO3MOXHBIX 3HAYEHUI 3TUX NTapaMeTPOB, ONIEpPAllMU, ONIPEACIICHHBIE Ha 3THX
MHO’KECTBAaX U CYIIECTBEHHBIE I 3aaHus 00bekTa. OnucaTh CyIIeCTBEHHbBIE CBONCTBA
00BEKTa C MOMONIBIO OTHOIIEHUN (MTOCTPOUTH MaTEeMaTUYECKyr0 Mojenb). [locTaBUTh
3a/a4y, OTHOCAIIYIOCSI K OOBEKTYy, MPOM3BECTH COOTBETCTBYIOIIME MpeoOpa3oBaHUs
MOJIEJH, TI0 BO3MO>KHOCTH OTBETUTH Ha BOIIPOC 331a4H.

[Ipunymars BeIWUYUHY, 3aIaHHYIO PE3YJIbTATAMU HECKOJIBKUX M3MEPEHUIN B YKA3aHHbBIC
MOMeHTHI BpeMeHH. ChopMynupoBaTh 3aiady, CBI3aHHYIO C MPOBEPKOIM THUIOTE3HI O
XapakTepe pacnpeiesICHUsI BEJIMYUHBI C TEYeHUEM BpeMeHH. 110 BO3BMOKHOCTH OTBETUTH
Ha Borpoc 3aaaud. [IpennokuTh BapuaHThI, KOT/Ia MpaBIonogo0Ha OyneT rumores3a o
TOM, 4YTO BEJIWYMHA HM3MEHSAETCS C TEYEHUEM BPEMEHU MO JMHEHHOMY 3aKOHY? IO
KBQJIpAaTHYHOMY 3aKOHY? IO JKCHOHEHIIMATbHOMY 3aKOHY? TO JOrapu(MHUUECKOMY
3akony? IlpemnmoxuTh WHOW THUN (YHKIIMOHATHHOW 3aBUCUMOCTH, OIHMCHIBAIOIICH
M3MeHeHre BennuuHbl. CKOJIBKO MapamMeTpoB B BHIOpaHHOM 3akoHe? MOXHO 1M Kak-
00 OIEHUTDH BEPOSTHBIC 3HAYEHUS ITUX IMAPAMETPOB, HCXOS U3 JTaHHBIX?

Ilpumepnolii nepeuens mem pehepamos

CpaBHeHME pa3IUYHBIX KPUTEPHUEB MPOBEPKHU CTATUCTUUYECKUX THIIOTES.

[TocTanoBKa 3a1auu AUCIIEPCUOHHOIO aHAJIN3a U OCHOBHBIE TTOJIXO/IbI K €€ PELICHHIO.
[TocTanoBka 3aaun (haKTOPHOTO aHATIM3a U OCHOBHBIE MTOAXO/BI K €€ PEIICHUIO.
[TocTanoBKa 3a/1aun KJIACTEPHOTO aHAJIN3a M OCHOBHBIE MOJXO0/IbI K €€ PEIICHHUIO.



agkrownE

Sk

7.
8.
9.

[TpuMeHeHne KOMITBIOTEPHBIX CPea AJIsl CTATUCTUYECKOH 00pabOTKH JaHHBIX.
Ilpumepnolii nepeuens mem uHOUGUOYAILHBIX | ZPYRNOBBIX NPOEKMOE

MaremMarnueckast MOJENIb CPABHEHMS CPEIHUX 3HAYCHUH IBYX COBOKYITHOCTEH.
MaremMaTHnueckasi MO/I€Ib UCKIIFOUYEHUS IPyObIX OIMOOK HAOIOAEHHH.
Maremarnueckast MOJEIb CPABHEHUS J0OJIEH IPU3HAKA B JIBYX COBOKYITHOCTSX.
MatemaTtnueckas MOJIEIb CPaBHEHUS TUCIIEPCHN IBYX COBOKYITHOCTEM.
MareMarnueckas MOJEIb OLICHKM YMCIIOBBIX 3HAYECHHMM MapaMeTpoOB PACIpPEIEICHUs
(MaTeMaTU4ecKOro OXHJIaHHs paclpe/ieeHus).

Maremarnueckas MOJEIb OLICHKM YMCIIOBBIX 3HAYECHWM IapaMeTpoOB PACIpPEIEICHUs
(mucniepcun pactpeiesieHus ).

MaremMatnueckast MOJENb UCCIIEIOBAaHUS 3aKOHA PaCIIpeIeICHUs TPU3HAKA.
MaremaTHnueckasi MO/Ieb OLIEHKH OJHOPOAHOCTH JIBYX BBIOOPOK.

MaremMarnueckast MOJEIb OLEHKH KOPPEIALMOHHON CBSI3A MEXKy BEITMUYNHAMMU.

10. Marematuyeckast MOJIEJIb IOCTPOCHUS IPSMOU JINHUH PETPECCHH BEINYHH.

OC-9 3auéT B popme ycTHOTO cobece0BaAHUS

IIporpamma 3auéra

Pa3nen 1. MatemaTu4eckue KOHCTPYKLIMH U IeTEPMUHUPOBAHHBIE MO/IE/IH

1.

MHoOXeCTBa, OCHOBHBIE ONEPALMM HAJ MHOXECTBaMU. UHMCIOBBIE MHOKECTBA
(MHOXECTBa HaTypaJIbHBIX, LIE€JbIX, PALIMOHAIBHBIX, AEHCTBUTENbHBIX Yyucel). YnucnoBas
IpsiMasi, YUCJIOBBIE TPOMEKYTKH.

YucnoBas MIOCKOCTh, NE€KapTOBBI KOOPAMHATHI, BEKTOPBI Ha IIOCKOCTU. TpexmepHoe
MIPOCTPAHCTBO, MHOTOMEPHOE MpOCTpaHCTBO. J[inuHa, 1uiomans U 00BEM Kak Mepa
MHO’KECTBa. PaccTosiHnE MEXly 2JIEMEHTAMH MHO>KECTBA.

OTHolIEHNE BKJIIOUEHUS MHOXECTB U €ro CBOMCTBA. OTHOIIEHUS 3KBHUBAJEHTHOCTH U
knaccupukanus. [lpuMepsl OTHOIIEHHWH SKBHBaJEHTHOCTU. OTHOLIEHHS MOPSIKA.
IIpuMepsl OTHOLLIEHUI ITOPSAKA.

OyHKIMOHANbHAS 3aBUCUMOCTb, oOuiee noHsatue ¢yHkuuu. OOIacTh onpenencHus u
MHOeCTBO 3HaueHuil GpyHkuuu. Komnosuuus ¢pynkuuid. B3anmMuo obpatHblie GyHKIMH.
[Ipumepsr.

Matemaruueckoe MOJECJIIMPOBAaHUE SIBJICHUS (mpomecca) c IIOMOILIBIO
MOCJIEI0BATEIBHOCTH, PYHKINU. DTanbl MOCTpoeHUs Moaenu. [ToHsTHE O AUCKPETHBIX U
HENPEPBIBHBIX MOAENAX. ONTUMU3ALIMOHHBIE MOJIENH.

UucnoBsle QyHKIIMH OHOM JEHCTBUTENLHON EPEMEHHOM KaKk MaTeMaTHYeCKUEe MOJETN
SIBJICHUI (mporeccoB). MOHOTOHHEIE, OTpaHUYCHHBIE, YeTHbIE/HEUETHBIE,
epuonIecKue PyHKITUH.

YucnoBele  MOCIENOBATENBHOCTH  Kak  (DYHKIMM  HATYpajlbHOH  IEepEeMEHHOM.
MOHOTOHHBIE, OTPAHUYEHHBIE, IUKIINYECKHE ITOCIIEI0BATEIbHOCTH.

Apudmerndeckass nporpeccusi ¥ JUHeWHas (yHKIMSA, TeOMeTpUyecKas MpOorpeccus u
MokasareibHasi (YHKIUS: CONOCTaBJICHHE MAMCKPETHOM U HENMpephIBHOW MOJeNIn
3aBHCUMOCTH BEJTMYUH (CBOICTBA, rpaduk).

Pazgen 2. CtoxacTH4eckne MO/IeJIM M CTATUCTHYeCKasi 00padoTka MHpopManuu

9.

Cayuaiinple cOOBITHSI, KOMOMHATOPHOE OMpEICICHHE BEPOSTHOCTH, T'€OMETPHUYECKOE
olpeJiesieHue BepoATHOCTH. [IoHATHE O CTOXACTHUECKUX MAaTEMAaTHUYECKUX MOJIEISX.

10. JluckpeTtHble c1y4aiiHble BETMUUHBI, 3aKOH pacrpeaeaeHus. MareMaTHuecKoe 0)KUJaHue

U JUClepcHs JUCKPETHOM chydailHoW BenuuuHbl. [loHstHe o0 mapamerpax
pacnpeesieHusl.



11. HenpepriBHbIE CilydaiiHble BEJIWYMHBI, IUIOTHOCTH paclpeneiacHus. MaremaTuueckoe
OKUJaHHE U JUCIepCUsl HEMPEPBhIBHON ciiydaiiHO# BennuyuHbl. [loHsiTHEe 0 mapameTpax
pacnpeneneHus. PaBHOMepHOE pacHpelelieHne, HOPMajbHOE pacHpeleIeHHe Kak
CTaHJapT.

12. O6mue cBemeHUs O BBIOOPOYHOM MeToze. |'eHepaibHas COBOKYIMHOCTb M BBIOOPKA,
nepBUYHas 00padoTka JaHHBIX. BapralnoHHble psabl U UX rpaduyeckoe IpeacTaBlIeHue
(mOJUTOH, TUCTOTpaMMa).

13. [lepBuuHble oOmNUcCaTeNbHbIE CTATUCTUKU: MEpbl TOJOXKeHus (Moja, MeauaHa,
BBEIOOPOYHOE Cpe/IHEe, KBAHTIIIM) U MEPhl M3MEHYHBOCTH (pa3Max, TUCIEPCUs, CPEIHEE
KBaJIpaTHYHOE OTKJIOHEHHE).

14. OOmpe umed CTaTHCTHYECKOTO OLIEHWBAHWSA. TOYHOCTE M HANEXHOCTH OLIEHKH.
Toueunble ¥ HHTEpBaNIbHBIEC OLICHKU. [IpuMepsI.

15. Cpennsisi  BBIOOpOYHAs, MOJA, MEIWaHA BBIOOPKM KaK OICHKHM MaTeMaTHYEeCKOTO
OKUJAaHUS ciydaiiHOW Benn4rHbl. OLIEHKH TUCTIEPCUU CITy4allHOM BETUYHHBI.

Pazgen 3. MatemaTndeckasi 00padoTka pe3y/IbTaTOB 3KCIIEPUMEHTOB

16. Buabl cBsazeit mexay BenmuuHamu. [loHsATHE 0 (DYHKIMOHATBHOW, CTATHCTUYECKON M
KOPPEALMOHHON 3aBucUMOCTH. KoppensuuoHHas CBA3b MEXAY BEIMYMHAMU U €€
ITOKAa3aTeIH.

17. KoapdunueHt xoppensiuu Kak MOKa3aTeldb TECHOTbl M HANPABICHUS CBI3M MEXIY
BEJIMYUHAMHU, €ro CBOMCTBA. [IpuMep BeIUnCICHUS.

18. IlonsTHe 0 3aAayax KOPPEISLMOHHOTO U PErPECCHOHHOTO aHaIM3a. MeTo ] HauMEHBIINX
KBaJpaToOB B pEUICHUH 3aa4u perpeccur. [lapHas nuHeliHas perpeccus.

19. IlpuHnun npakTHueckoil yBepeHHOcTH. CTaTHMCTHYECKHE TMIIOTE3bl U OOIIMe HJIeU UX
npoBepku. OmuOku nepBoro u Broporo poja. Crarucruyeckuit kpurepuil. [lonstue o
[IapaMeTPUUECKUX U HEMAPAMETPUUECKUX KPUTEPHSIX.

20. Cxema mpoBEpKH THIIOTE3BI C MPUMEHEHHUEM HETapaMeTPUIECKUX U MapaMeTpUuIecKoro
KpuTepues paznnuuil. Cxema NpoBEepKU TMIIOTE3bI C IPUMEHEHUEM HEllapaMeTPUIECKOro
KpUTepus coriiacus pacupeneneHui. [Ipumepst.

B xoH11e M3y4YeHMSs TUCIUIUIMHBI TOABOJSATCS UTOTU PaOOTHI CTY/IEHTOB Ha JIEKIIMOHHBIX U
MPAKTUYECKHX 3aHATHUAX ITyTEM CYMMHUPOBaHUs 0aJUI0B, HAOpAHHBIX B TEUCHHE CEMECTA.
Kpurepun oneHnBaHus 3HAHUH 00y4YaI0IMXCS 110 JMCHUILINHE

Dopmuposanue OANILHO-PEMUH2080U OYEeHKU pabombvl 00YUaAIOUUXCs

ITocemenu Pab6ota
ITocemenue .. Utorosas
Cemectp N e Ha 3auér
JICKIINN CyMMa
TIPaKTHIECK MIPAKTUIECKUX GALIOB
UX 3aHATHHI 3AHSTHSIX
4 9%x1=9 15x1 =15 212 64 300

Kpumepuu oyenusanus pabomsi ooyuarowje2ocs no umozam cemecmpa

Pesynbrar bamer (3 3E)

«HE 3aYTEHOY 0-150 GasutoB

«3aYTEHO) 151-300 6amnoB




6. Meroanueckue yKkazaHus JJsi 00y4aOIIHUXCSI MO0 OCBOEHHIO U CHHILIHHBI

YcnemHoe u3ydeHHe Kypca TpeOyeT OT OOydaromuxcs MOCEHICHHS JIEeKIUH, aKTHBHON
paboThl HAa MPAKTHYECKUX 3aHATHSAX, BBIMOJHEHHMS BCEX YYEOHBIX 3a/JaHUI IpernoaaBaTelis,
03HAaKOMJICHHUS C OCHOBHOW U JONOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKIUMu — oxHa U3 (OpM aKTUBHOW CaMOCTOSITEIBHON PabOThI OOYYaroLIMXCH,
TpeOyrolasi HaBbIKOB U YMEHHS KPaTKO, CXeMaTUYHO, II0CIEI0BATEIbHO U JIOTUYHO (PUKCUPOBAThH
OCHOBHBIE TOJIOKEHUS, BBIBOABI, 00001IeHHs, POPMYIUPOBKU. B KOHIIE JIEKIMU TPeroiaBaTelb
octaBisgeT BpeMs (5 MHHYT) AJs TOro, 4TOOBbl OOydYaroIuecss MMENIM BO3MOXKHOCTh 3a/1aTh
YTOUHSIOIIME BOIPOCH II0 HM3ydaeMOMy marepuany. M3-3a HeZoCTaTOYHOro KOJIMYECTBA
ayJAUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YHAeTCsl OCBETUTh B IIOJHOM O0beMe, IMO03TOMY
IIPENOABATEIlb, 110 CBOEMY YCMOTPEHMIO, HEKOTOPBIE BOIPOCHI BBIHOCUT Ha CAMOCTOSITEIbHYIO
paloTy CTYA€HTOB, pEKOMEHAYS Ty WIHM MHYIO JuTepaTypy. Kpome 3toro, 1uist sydiero oCBOSHHs
MaTepuajia M CHUCTEeMAaTH3alliil 3HAaHUH 10 JUCIHIUIMHE, HEOOXOAMMO MOCTOSHHO pPa30uparh
MaTepHabl JIGKLUH 110 KOHCIIEKTaM U y4eOHbIM ocoousiM. B ciydyae HeoOxonumocT oOpaiarbes
K MPENoAaBaTeNio 3a KOHCYIbTalUeH.

IoaroroBka K NpaKTH4YeCKUM 3aHATHSM.

[Ipyn moAroToBke K IPAKTUUYECKUM 3aHATUSAM CTYIEHT JIOJDKEH M3YYHUTh TEOPETUYECKUN
MaTepHuai 1o TeMe 3aHATHUs (MCHOJIb30BaTh KOHCHEKT JIEKIMH, U3yUYUTh OCHOBHYIO JIUTEpATypy,
03HAaKOMUTbCSI C JOMOJIHUTEIbHOM JIUTEPATYPOM, IPH HEOOXOUMOCTH JOTIOJIHUTH KOHCIIEKT, JeIas
B HEM COOTBETCTBYIOIIME 3allUCH W3 Pa3JIUYHBIX HCTOYHHUKOB). B ciydae 3arpyaHeHui,
BO3ZHUKAIOIIUX INPU OCBOCHUM TEOPETHUYECKOI'O MaTepuana, CTYACHTY cliefyeT oOpaiarbcs 3a
KOHCYJIbTAlle K MpenojaaBatrento. Mg Ha KOHCYJIbTallMIO0, HEOOXOAMMO XOpOIIO MPOAyMaTthb
BOIIPOCHI, KOTOpbIE TPEOYIOT pa3bsCHEHUS.

B Hayasie npakTUYECKOro 3aHATHA NIPENOAABATENb 3HAKOMUT CTYACHTOB C TEMOM, OIJIAIIAeT
IIJIaH ITPOBEACHMS 3aHSTHS, BbIIACT 3aJaHus. B TeueHne OTBEEHHOTO BPEMEHH HA BBINOJHEHUE
paloThI CTYIEHT MOXKET 0OPAaTUTHCS K MPEenojaBaTeiio 3a KOHCYIbTalluel Win pa3bsiCHEHUsIMU. B
KOHIIE 3aHATHUS IPOBOJIUTCS IPUEM BBINIOJHEHHBIX 33/1aHUM, COOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTarhl BHINOMHEHUS IPAKTUYECKUX 3[JaHUI OILIEHUBAIOTCS B OaJllax, B COOTBETCTBUU C
0aJIIbHO-PEUTUHIOBON CUCTEMOM YHHUBEPCUTETA.

IL1aHbI NPAKTHYECKUX 3AHATHH

Bansmue 1-2. Hccrneoosarnue MHodiCeCme u OMHOULEHULL
Marepualr Jisi OCBOCHHUS
1. Bwuapl MHOXKECTB.
2. Ormepanuu HaJ MHOXKECTBA U MX TpaduuecKkas WIITFOCTPAIIHSL.
3. UwucnoBble MHOXECTBA W YHCIOBBIE MPOMEXKYTKHU: aHATUTHUECKOE U Tpaduieckoe
MIpPEJICTaBJICHHE, U3MEPEHHE.
4. MuoxecTBa Ha KOOPAWMHATHOM IIJIOCKOCTH: AQHAJIUTHYECKOE H  TpadudecKkoe
MpPEJICTaBJICHHE, U3MEPEHHE.
M3MepeHne pacCTOSHUI MEKTY 3JIeMEHTaMH MHOKECTBA.
6. buHapHBIC OTHOIICHUS U UX CBOWCTBA.
7. OrtobpaxeHHUsI MHOXKECTB U MIX BUJIBIL.

o

3anamue 3-4. IlocmpoeHue O0emepMUHUPOBAHHBIX MAMEMAMUYECKUX Mooerell 3asucumocmelt
8enuyUH
Marepuain Juis OCBOEHUS
1. Bumpl MareMaTH4eCKHMX  MOJENEW. OJTambl  TOCTPOSHUS W WCCIICIOBAHHS
MaTeMaTUYECKON MOJEINH.




2. UwucnoBble  TOCIENOBATENLHOCTH  KaK  JUCKPETHBIE  JECKPUINITHUBHBIE  MOZIETH
JETEPMUHUPOBAHHBIX ITPOLIECCOB.

3. Uwucnosle GYHKIIUU KaK HEMPEPHIBHBIC IECKPUIITUBHBIE MOAEIHU AIETEPMUHUPOBAHHBIX

IIPOLIECCOB.

CBoiicTBa MOCIEI0BATENILHOCTEH U PYHKIIMIA KaK XapaKTEPUCTHKH TPOIIECCOB.

OnHonapaMeTpuyecKue ONTUMU3AIIMOHHBIE MATEMAaTUYECKHE MOJIEIH, IIOCTPOCHHBIC Ha

o~

OCHOBe (DYHKIIMI U HcceyeMble cpeacTBaMu AuddepeHnanbHOro HCYUCIEHUS.

6. Anmpoxcumanus 3aBucuMocteil. (MeTo HaMMEeHbBIINX KBaAPaToB).

7. IloctpoeHue (QyHKUMOHAIBHOM 3aBUCUMOCTH IO BBIOOPOYHBIM JAHHBIM METOJIOM
HalMEHBUINX KBa/paToB.

3anamue 5-6. Ilocmpoenue cmoxacmuueckux MamemMamuieckux Mooenel 3a6UcUmMocment 6eludun.
Onexmponnvie mabauysl Excel kak uHcmpymenm mamemamudeckou 0opabomxu uHgopmayuu
Marepuai Juis OCBOCHHUS

1. BeposATHOCTH CiIy4allHOTO COOBITHSI KaKk Mepa BO3MOXKHOCTH €ro HacTYyIUICHUS.
Paznuunble 10X0bl K ONPEEIIEHNIO BEPOSITHOCTH CIIy4aitHOTO COOBITHS.
Cxema KOHEYHOI'0 YncJla pAaBHOBO3MOKHBIX HCXOJIOB.
Cxema 0eCKOHEYHOTI'0 UKcia paBHOBO3MOYKHBIX UCXOJIOB.
MopenupoBaHue JUCKPETHBIX CITyYalHBIX BETMYHH.
MopenupoBaHre paBHOMEPHBIX HENIPEPBIBHBIX CIIyYAWHBIX BEJIINYUH.
HccnenoBanre HEMPEpHIBHBIX — CIy4allHBIX BEJIMYMH HAa OCHOBE IpaduvecKkoro
MNpEaACTaBIICHHUSA IIJIOTHOCTHU BEPOSATHOCTH.

ok wn

3anusmue 7-8. Busyanuzayus u nepsuunas o06pabomka cmamucmuyeckou —uHpopmayuu.
Onexmponnvie mabauysl Excel kak uHcmpymenm mamemamuieckou 0opabomxu uHghopmayuu
Marepuan Juisi OCBOCHHS
1. BapuanuoHHbI€ pSIbl U UX BUIBL.
2. IlpencraBieHue BapuaIIMOHHOTO psifa cpeacTBamu Excel.
3. I'paduueckoe wu300pakeHHWE  BApUAIMOHHBIX  PSAOB:  TOJIUTOH, THUCTOrpamMMa.
Jlnarpammel.
4. CpenHue BeIWYHMHBI BAPHALIMOHHOTO psia: cpenHss (BbIOOpOUHast), MeIuaHa, MoJia.
5. Tlokazarenu BapualMu BapUAIIMOHHOTO psla: pa3Max BapbHUPOBAHUS, TUCTIEPCHS,
CpeaHee KBaApaTUIHOE OTKIOHEHHE.
6. Craructryeckoe ornleHUBaHUEe. TOYHOCT M HAJIC)KHOCTH OIICHKH.
7. ToueuHble U UHTEPBATLHBIC OLIEHKH MTaPaMETPOB reHepaTbHOU COBOKYITHOCTH.

3anamue 9. Uzyuenue ceazeti mexncoy 6eIUdUHAMU HA OCHOBE 8bIOOPOUHBIX OAHHBIX. KOPPENAYUS U
peepeccus. IOnekmponHvle mabauyvl Excel xkax uncmpymenm mamemamuueckou o00pabomxu
ungopmayuu
Martepuan isi OCBOSHUS
1. ®yHkHMOHAIBHAS, CTATUCTUYECKAS U KOPPEIAIIMOHHAS 3aBHCUMOCTb.
2. KoppensiuoHHas CBsS3p MEXIY BETUYMHAMH W €€ TOKazaTenu (Chia, HampaBJIeHHE,
HaJIEKHOCTD ).
3. KoabdumumeHT koppensiuu Kak IOKa3aTellb TECHOTHI W HANpPABJICHHS CBS3H, €r0
CBOMCTBA.
4. Beibopounsii ko3 duitueHT panroBoit koppessaiun Crupmena / Kenmamna.
Bri6opounsiii ko3 durment koppessuu Iupcona.
8. TloctpoeHue npsiMoii TMHUY TAPHOU PETPECCUU.

o



3anamue 10-11. Ilposepxa cmamucmuyeckux eunomes. Henapamempuueckue Kpumepuu.
Onexmponnvie mabauyvl Excel kak uncmpymenm mamemamuneckoi 0opabomxu uHgpopmayuu
Marepuan Ui OCBOCHUS

Cratuctudeckas runore3za. OCHOBHAs! U KOHKYPHUPYIOIIasi THITOTE3bI.

Cratuctuueckuil KpuTepuil. Y poBeHb 3HAUMMOCTH ¥ MOIIIHOCTh KPUTEPUSL.

OmmOku epBoro U BTOPOro poja.

Kputnueckast 00:1acth 1 001aCTh NIPUHATHS TUIIOTE3HI.

Henapamerpuueckrie KpuTepuu CpaBHEHHIA.

Henapamerpuueckue KpUTEpUH COTIIacusl.

ogakrwnE

3anamue 12-13. Ilposepka cmamucmuueckux eunomes. Ilapamempuueckue Kpumepuu.
Onexmponnvie mabauyvl Excel kak uncmpymenm mamemamuveckoi 0opabomxu uHgpopmayuu
Marepuain Ui OCBOCHUS
1. TlpoBepka TUIIOTE3 O PABCHCTBE 3HAYCHUH IMapaMeTPOB paCIpEICICHHI: CpaBHECHHE
CpeIHUX 3HAUCHUH IBYX I€HEPATBHBIX COBOKYITHOCTEH IMPU M3BECTHBIX JUCIICPCHSIX.
2. IlpoBepka rumore3 O PaBEHCTBE 3HAUCHUH MapaMETPOB paclpeiciiCHU: CpaBHECHUE
CpeIHUX 3HAYCHHU JIBYX I'€HEPAJTbHBIX COBOKYITHOCTECH MPU HEU3BECTHHIX, HO PABHBIX
aUcrepcusX (He3aBUCHMBIE BEIOOPKH).

3anamue 14-15. Mamemamuueckasa obpabomka pe3yibmamos HAON0O0eHUll (KOHMPOJbHOe
3auamue)
[lnan npoBeeHUs
OTu€ThI ¥ KOJIJICKTHBHBIE 00CYX/ICHUS 110 BHIIIOITHEHHIO:
1. uTOroBOI KOHTPOJIBHOM PabOTHI;
2. WTOTOBOTO TBOPYECKOTO 3aaHUS;
3. pedepaTos;
4. TpPOEKTOB.

7. TlepeyeHb OCHOBHOIi W /IOMOJIHUTEJIbHOI y4eOHO# JuTeparypbl, UHTepHeT-pecypcos,
HEOOXO0AUMBIX /IJI OCBOECHMS AU CIUNIIHHBI

OcHoBHas UTEpPaTYpa

1. benvko WU.B. Teopust BeposiTHOCTEH, MaTeMaThyeckash CTaTHCTHKA, MaTeMaTHYeCKOe
nporpaMMHupoBaHue [DJIeKTpOHHBIH pecypc]: yueOHoe mocobue / W.B. benbko, .M.
Mopo3zoBa, E.A. Kpumranosuu. — Munck: HoBoe 3Hanue; M.: UHOPA-M, 2016. — 299
C.

URL.: https://znanium.com/catalog/product/542521

2. BBenenune B MareMaTH4ecKoe MOJEIMPOBaHUE [DIEKTPOHHBIN pecypc] : ydeOHoe

nocobue / oz pen. I1.B. Tpycona. - Mocksa : Jloroc, 2004. - 439 c.
URL: http://biblioclub.ru/index.php?page=book&id=84691B
3. Ipec II.B. Marematnka iss OakalaBpOB: YHHUBEPCAIBHBIM KypC HJs CTYICHTOB

T'YMaHUTAPHBIX HAINPaBJICHUH [ DIIeKTpOHHBIN pecypc] : yueOHoe nocodue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 c.
URL: http://biblioclub.ru/index.php?page=book&id=233778

JlomoJiHuTeIbHAS JTUTEepaTypa

1. AxtamoB A.M. Maremartuka Jyisi COITMOJIOTOB M SKOHOMHUCTOB [ DJIEKTPOHHBIN pecypc] :
yuebHoe nocodue / A.M. AxTsimoB. — M.: @usmariur, 2008. — 464 c.


https://znanium.com/catalog/product/542521
http://biblioclub.ru/index.php?page=book&id=84691В
http://biblioclub.ru/index.php?page=book_red&id=233778

URL.: http://biblioclub.ru/index.php?page=book&id=82271

2. Koo63aps A.U. Ilpukinannas MareMaTudeckasl CTaTUCTHKA [ DIEKTPOHHBIN pecypc] : M.:
®usmaraur, 2012. — 816 c.
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