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MecTo AMCHMILVIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM IPOrpaMMBbl

Jucuummmaa «MeTobl MaTeMaTHIeCKoi 00pabOTKH JaHHBIX» OTHOCUTCS K 00sI3aTEIIbHOM
gactu bimoka 1. Jlucuummuael  (Moxynu) Monyns yd4eOHO-HCCIIeIOBATEILCKOW M MPOEKTHOU
JESATEIbHOCTH y4eOHOro IUiaHa OCHOBHOHM Mpo(ecCHOHANBHOW 00pa3oBaTeNbHOM MPOrpaMMBI
BBICIIIETO 00pa30BaHUs — NPOrpaMMbl OakamaBpwaTta IO HarpaBieHHI0 moarotoBku 44.03.01
[lenarornueckoe oOpa3oBaHWE, HANPaBIECHHOCTh (MPOQMIb) 00pa30BaTEIBLHON HPOTPAMMEI
«HauvansHOe oOpa3zoBaHme, 3a09HON (GOPMBI OOYUICHHUS.

[Ipouiecc ocBOEHHMS NUCHUMIUIMHBI Oa3vpyeTcss HAa 3HAHMSIX, YMEHMSIX U HaBBIKaX,
MPUOOPETEHHBIX TMPH U3YYEHUU YYEOHBIX MPEAMETOB 00I1e00pa3oBaTeIbHON  IIKOJbI:
MaTeMaThka; airebpa, B TOM YHCIE OCHOBBI TCOPUU BEPOSTHOCTEH W MAaTEeMaTUYECKOM
CTaTUCTUKH; TE€OMETPHS; Hauala MaTeMaTH4eCKOro aHaJIK3a.

Pe3ynbTaThl OCBOCHHS JUCHUIUIMHBI HEOOXOIUMBI JJIs MPOXOXKIACHHS MpakTuk HaydHo-
uccienoBarenbckas pabotra oOs3arenbHoM yactu  brnoka 2. [lpaktuku Moayns  yuebHo-
HCCeoBaTeNIbckass M IPOEKTHast JACSTeNbHOCTh; Il BBINMONHEHUS M 3allMThl BBIITYCKHOU
kBannukaronHoit padbots! broka 3. 'ocynapcTBeHHas UTOroBasi aTTeCTaIusl.

1. Ilepeyenr muIaHUpyeMBIX Ppe3yJabTaTOB 00ydyeHHs (00pa3oBaTebHBIX
pPe3yJIbTaTOB) MO AMCHUILINHE

Ieabro ocBoeHMs AUCUUIUIMHBI «MeToabl MaTeMaTH4eckoii 00pabOTKH JaHHBIX» SBIISIETCS
MOJrOTOBKa OakasaBpa K TNPO(ecCHOHANBHOM JEesITeTBbHOCTH Iefarora 0o0pa3oBaTeIbHON
opranu3anuy. JlMCUMIUIMHA MpelHa3HauyeHa JaTh OyAyIIUM YYHUTEIsIM Mpo(ecCHOHAIbHYIO
(TEOpETHYECKYI0O M TPAKTUYECKYI0) TMOJATOTOBKY, CBSI3aHHYIO C (OpMHUpOBaHHMEM OIbITa
cneun(uyeckoll MaTeMaTHYeCKOW JesATEeIbHOCTH, HAIPaBICHHOM Ha pelleHHe Hay4dHo-
MCCIIEIOBATENLCKUX U OKCIIEPUMEHTAIBHBIX 33/1a4 B PO ECCHOHATTLHOU cdepe.

3agaveil OCBOEHHUS AUCUUIUIMHBI SIBISETCS 3HAKOMCTBO C TUINUYHBIMH METOAAMU U
pUeMaMHl  CTPYKTYpPUpPOBaHMsI M  CTaTUCTMYECKOM  0OOpaOOTKM  JTaHHBIX, D3JEMEHTaMH
MaTeMaTHYeCKOro MOJETUPOBaHMS SIBIIEHUH U MPOLIECCOB; pa3BUTHE MPEJICTABICHUH O CYITHOCTH
MaTEeMaTHYeCKOro METOJa MO3HAaHUS JEHCTBUTEIBLHOCTH M BO3MOMKHOCTSIX €ro NMPUMEHEHUs B
€CTeCTBEHHbIX M TyMaHUTApHBIX HayKax, B IICHXOJIOTO-NEAArOrMYeCKUX HCCIeIOBaHUAX, B
OpraHMU3alMOHHO-YIPaBIeHYeCKON chepe U APYyrux o0NacTAX AeATeIbHOCTH; (OPMUPOBAHUE Yy
CTYZICHTOB HAy4YHOTO CTWJIS MBIIUICHHUs, O0a30BbIX HABBIKOB AaHAJUTUYECKOW JIEATENbHOCTH,
JIOTUYECKUX M KOMOMHATOPHBIX CHOCOOHOCTEH; (OpMHUpPOBAaHME U PpA3BUTHE KOMIIETEHIUI
Oyayliero y4uTess, CBA3aHHBIX C MPUMEHEHHMEM MaTeMaTHYeCKUX METOA0B 00paboTKU
nH(popManuu B npohecCHOHATBHOM, B TOM YHCIIE€ UCCIIE0BATEILCKOM 1€ATEIbHOCTH.

B pe3ynbraTe ocBOE€HUS COAep)KaHUS AUCHUILTUHBI «MeTo/ibl MaTeMaTu4eckoi 00paboTKu
JTAHHBIX» OOYYArOIIMICS JOJKEH OBJIAJIETh CIEAYIOIIMMH pe3yJibTaTaMu oO0ydeHus (B TaOmuie
MPEJCTaBICHO COOTHECEHHWE O0pa3oBaTeIbHBIX pPE3YIbTaTOB OOyUYEHHs IO JTUCHUIUIMHE C
WH/INKATOPaMH JOCTIKEHHUSI KOMIIETCHITNH ):

Komnerenuus u OO0pazoBaTesbHbIE Pe3yNbTAaThl TUCIUILIUHBI

UH/IUKATOPHI ee (aTans! OPMHUPOBAHUS AUCIUIIIUHBI)

JOCTHUXXCHUS B

S —— 3HaeT yMeeT BIIafIeeT

VYK-1. Cnocoben OP-1. 3naer o OP-2. Ymeer onpenensrs u
OCYILECTBIISATH MOUCK, BO3MOYKHOCTH ITPUMEHEHHS | UCTIOIb30BaTh
KpI/ITI/I'-IeCKI/Iﬁ aHaJIu3 "u 0a30BBLIX MAaTEMATHYECKUX BO3MOXHOCTH TPUMEHCHU A
CHHTE3 HH(pOpMaIuy, KOHCTPYKLHUHN ATt 0a30BBIX MaTeMaTUYECKHX
MIPUMEHATHh CHCTEMHBIN dbopManuzanum u KOHCTPYKIUHN JUIst
MOJIXO JUIsl PEeLICHUs IpeJICTaBICHUS dbopmanuzanum u




MOCTABJIEHHBIX 3aJ1a4.

VYK 1.1 — Ananusupyet
3a/1avy, BBIJIEIISIS STaIlbl €e
peLIeHHs, IEUCTBUS 10
PELICHHUIO 3a/1a4H.

VK 1.2 — Haxonaur,
KPUTHYECKH aHATU3UPYET
Y BHIOMpAET
nHpopmaruto,
HEOO0XO0AUMYIO ISt
pelIeHUs TOCTaBICHHOM
3a/1a4H.

VYK 1.3. — PaccmaTpuBaet
pa3IMyHbIe BAPUAHTHI
pelIeHus 3a1auu,
OIICHUBAET UX
MIPEUMYIIIECTBA U PUCKH.

nHpopmaruu

OP-3. 3naer o
BO3MO>XHOCTH TIPUMEHEHHS
MaTeMaTHYECKUX CTPYKTYP
JUTSL OTTUCAHUS
nH(popManuu Ha
(bopManbHOM SI3BIKE
MaTeMaTHKH

OP-5. 3naer o
BO3MO>XHOCTH TIPUMEHEHHS
MaTEeMaTHUYECKUX CTPYKTYP
JUTSL UCCTICTIOBAHUS
nH(popManuu Ha
(hopMaIbHOM SI3BIKE
MaTeMaTUKHU

OP-7. 3naer o
BO3MO>XHOCTH IIPUMEHEHHS
MaTeMaTUYECKUX MOJAENIEH
JUTSL UCCIIeIOBAaHUS
JETCPMUHUPOBAHHBIX
MIPOIIECCOB (SIBJICHHIA ) Ha
(hopMaIbHOM SI3BIKE
MaTeMaTUKH

OP-9. 3naer o
BO3MOXHOCTH TPUMECHCHUA
MaTeMaTHYeCKUX Mojienen
JUTST UCCIIETOBAHMSI
CTOXAaCTUYECKUX
IIPOLIECCOB (SIBJICHUI) Ha
(bopMaTbHOM SI3bIKE
MaTEMAaTUKN

Hpe/ICTaBICHUS
uHpopMaun

OP-4. Ymeer onpenensrs u
UCIIOJIB30BATh
BO3MOYKHOCTH ITPUMEHEHHS
MaTEeMaTU4eCKUX CTPYKTYP
JUIS OTIMCAHMsI HHpOpMAaLUU
Ha (hOPMAJILHOM SI3bIKE
MaTeMaTHKH

OP-6. YmMeer onpenensits u
UCTIOJIb30BaTh
BO3MO>XHOCTH TIPUMEHEHHS
MaTeMaTHYECKUX CTPYKTYP
JUTSL UCCIICTOBAHMS
uH(popMmanuu Ha
(hopMaIbHOM SI3BIKE
MaTeMaTHKHU

OP-8. Ymeer onpenensars u
HCII0JIb30BATh
BO3MOKHOCTH TIPUMECHEHUS
MaTEeMaTHYCCKUX MOACIICH
IIJIS MCCIIEIOBAHUS
JIETEPMUHUPOBAHHBIX
MIPOILIECCOB (SIBIICHUIT) Ha
(hopMaTbHOM SI3BIKE
MaTeMaTUKU

OP-10. YMmeer onpenensath
Y MCTIOJIb30BATh
BO3MOYKHOCTH ITPUMEHEHHS
MaTEeMaTHYeCKUX MOJENIEeH
JUISL UCCIIEI0BaHMS
CTOXAaCTUYECKUX MPOIECCOB
(siBneHmit) Ha hopManbHOM
SI3BIKE MATEMATHKH

OIIK-9 Cnocoben
MTOHUMATh TPUHITAITHI
paboThI COBPEMEHHBIX
WH(pOPMAITMOHHBIX
TEXHOJIOTUI U
WCIIOTB30BaTh UX JJIS
penieHus 3aiay
npodecCuoHAITBHON
NEeSATEbHOCTH.
OIIK-9.1. Beibupaer
COBPEMEHHBIE
nH(pOpMaIMOHHBIE
TEXHOJIOTHH U

OP-11. 3Haer o
BO3MOKHOCTH
HCITOJIb30BAHMS
MPOTPaMMHBIX CPEJICTB TS
MPE/ICTABICHUS U OOPAOOTKH
KOJTMYECTBEHHOI
uH(pOopMaLIUH

OP-13. 3Haer o
BO3MOYKHOCTH
HCITOJIb30BAHMS
[POTPAMMHBIX CPEACTB IS
TIOCTPOCHUSI U UCCIICTIOBAHUS

OP-12. Ymeer onpenienats U
UCTIOJTb30BaTh
BO3MOXKHOCTH ITPUMEHEHHS
POrPaMMHBIX CPEICTB IS
Npe/ICTaBICHUS 1
00pabOTKN KOJTMIECTBEHHOM
uHpopManun

OP-14. Ymeer onpenensarts u
HCIIOJIb30BaTh BO3MOYKHOCTH
UCIIOJIB30BaHUS
MPOTPaMMHBIX CPEJICTB IS
MOCTPOEHHUS U UCCIIEIOBAHUS




MpOTrpaMMHBIE CPEJICTBA, B
TOM YHCIIe
OTEYECTBEHHOTO
MIPOU3BOJICTBA, JIIS
peleHus 3a1a49
npodeccnoHaTbEHOMI
JeSITeTbHOCTH.

OIIK-9.2.
JeMoHcTpUpyeT
CIIOCOOHOCTH
UCIOJIB30BaTh U (PPOBHIE
PECYPCHI AJIsl pEeIICHUS
3a7a4 MpoQecCHOHATBHOM
JESITEIILHOCTH.

MaTEMaTHYECKUX MOJEIEH
MIPOLIECCOB B PAMKAX
peleHus
npodecCHOHATIBHBIX 33134

MaTeMaTHYECKUX MOJEIEH
MIPOLIECCOB B PAMKaX

petieHus NpoheCCHOHATBHBIX

3aaa4

2. O0beM JMCHUILVIMHBI B 32a4€THBIX eJMHULAX C YKAa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4YacoB, BbIJIEJICHHBIX HA KOHTAKTHYI0 padoTy oOydamoiiuxcsi ¢ mnpenojaasarejeM (1o
BH/AM Y4eOHBIX 3aHATHIA) M HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst

VYueOHbIe 3aHATHS
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3. CoaepxaHue NUCHMIUVIMHBI, CTPYKTYPHPOBaHHOe MO TemaM (pa3jenaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIHYeCTBA aKAleMHUYECKUX YACOB U BU/A0B y4eOHbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOJIUUECMBA AKAOEMUUECKUX UACO8 U
6UO008 YUeOHBIX 3aHAMUTL

KomnuyectBo yacoB o ¢opmam opraHusanuu
o0ydeHus
O = E = <
° 2. | Bz | £z | EZ
n/n HaumenoBanue pazzaena u tem zE o g S & R
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3 cemectp
1 MareMaTHueCcKue KOHCTPYKIIMH U 9 4 28
' JIETEPMUHUPOBAHHBIC MOICITU
CroxacTtuueckue MOJEIU U
2. CTaTUCTUYECKass 00paboTKa 1 2 — 28
nHbOpMauu
3 Maremarnueckast 00paboTka 1 4 32
' Pe3yIbTAaTOB IKCIIEPUMEHTOB
Htoro 4 10 — 88

3.2.Kpamkoe onucanue codeprcanus mem (pazoenoe) OUCUUNIUHbBL
Pa3nen 1. MareMaTnuyecKkie KOHCTPYKIUM U IeTEPMUHUPOBAHHbIE MO/IeJIH

MaremaTuyecknue CTpyKTYpBI

[Ipouenypa cuera W mporenypa HU3MEpPEHHs KakK MPOCTEHIINE Clydyau IOCTPOEHUs
MaTeMaTH4ecKoi Monenu oObekTa. HaTypanbHble ymcia; 1eble Yuclia; paldoHalbHbIE YHCa;
NEeHCTBUTENbHBIE 4YMCIAa Kak OECKOHEYHble JeCSATHUYHblE JpoOH. AHAJIUTUYECKOE U
reOMeTpHUYECKOe MpeACTaBleHHe NaHHbIX. OmnucaHue oOBbEKTa TOYKOM Ha 4YMCIOBOM MpPSIMOIA,
HECKOJIbKUMH YHUCJIOBBIMHM IapamMeTpaMu (TOUYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM).
Marpuis! u BekTopsl. Cuctembl KoopanHaT. COBOKYITHOCTH OOBEKTOB (MHOXKECTBA), COCOOBI UX
3aJlaHus ¥ BUJBL; TyCTOE M YHUBEpCcAIbHOE MHOXecTBO. Onepanny HaJ MHOXKecTBaMU. buHapHbie
OTHOLIEHMsT HAa MHOXECTBaX M HUX CBOHCTBa (peIeKCHUBHOCTb, CHUMMETPUYHOCTH,
TPaH3UTUBHOCTb, AHTUCUMMETPUYHOCTD). OTtHoueHue BKJIIOUEHUS, OTHOIIIEHHE
HKBHBAJIEHTHOCTH, OTHOIIEHUE nopsaka. OToOpakeHHss MHOXKECTB U UX BUABI, GyHKUUU. Mepa
MHOKECTBa Kak (YHKIUS, W3MepeHue MHokecTB. [loHsATHE O pa3MepHOCTH MaTeMaTH4eCKOIro
00BEKTa M MPOCTpaHCTBA OOBEKTOB. MeTpuka Kak (YHKIHS, PacCTOSIHHE MEXIYy OOBEKTaMH.
[ToHsiTHE O METPUUECKUX POCTPAHCTBAX

JleTepMUHUPOBAaHHBIE MATEMATHICCKHE MOJISITN

Wnes mMareMaTHYeCKOro MOJAEIMPOBAHUS U €ro el (AeCKPUITUBHBIEC, ONTUMHU3AIUOHHBIE,
yIpaBieHYEeCKHE MOJIEINN). DTarbl HOCTPOCHUS U UCCIIEJIOBAHUSI MaTEMaTHYeCKOW MOIeTH (BBIOOD
MEPEMEHHBIX U UX 0003HauEHHH, OMHMCaHUE MEePEMEHHBIX, (OPMYIMPOBAHUE 3a/1a4d Ha S3bIKE
MaTeMaTHUKH, PEIICHUE 3a/lauu, UHTEpIpeTaIus pe3ynbTaToB). Onucanne o0bekTa (mporecca) ¢
MIOMOIIIBIO YMCIIOBOU IOCHeA0BaTeIbHOCTH. [Ipumep muckpeTHOW Mozaenu (Hampumep, 3ajaada o




Pa3MHOXXEHUU KPOJIHMKOB, MPUBOJSAIIAA K mocienoBarenbHocTn Gubonauun). CriocoObl 3aqaHus
YHCIIOBOU MIOCJICIOBATEIILHOCTH. CBoiicTBa MPOIIECCOB Hu CBOMCTBA YHCIOBBIX
MoCIe0BaTeIbHOCTEH (MOHOTOHHOCTh, OTPAHUYCHHOCTh, IUKIUYHOCTH). OmmcaHue oObeKTa
(mporiecca) ¢ mOMOIIbIO YnCIOBOM pyHKuMU. [IpuMep HenmpephIBHON Mojenu (Hampumep, 3axada
0 TUIOLIA/IM KPYroBoro cekropa). CrocoOsl 3aganus yucioBoi GpyHkuu. CBOMCTBA MPOIECCOB U
CBOMCTBA 4YHMCIOBBIX (YHKIUH (MOHOTOHHOCTb, OIPAaHUYEHHOCTb, YETHOCTH/HEYETHOCTD,
NepruoInYHOCTD). [loHsATHE 0 OECKOHEYHO OOJBIINX/OECKOHEYHO MANbIX (PYHKIUSAX, O CPaBHEHUH
ckopocTH pocta pyHkuuid. ConocraBieHrue 0COOEHHOCTEH TUCKPETHON M HENPEPHIBHOW MOeNn
OJTHOTO TIporiecca (Harmpumep, 3a1a4a 00 H3HOCE 000PYAOBAHHS).

OnTUMH3aIIMOHHBIE MATEMATHYECKHE MOJIEIN

[lonstne o nuHEHOM mporpammupoBaHuu. I[IpowsBomHas (YHKIMM KaKk HHCTPYMEHT
ONTUMM3ALMOHHOIO aHanu3a. [lpumep OIHONMApaMETPUUECKONW ONTHUMHU3ALMOHHON MOJEIU
(Hanpumep, u3onepuMeTpuueckas 3amada). [Ipumep aByXmapameTpUuecKor ONTHMHU3AIMOHHON
Mojenu (HampuMep, METOJ HAWMEHBIIUX KBagpaToB M €ro INpPHUMEHEHHWE K 3amade o0
anmpoKCUMAIU JIMHEHHOM (pyHKIMEeH; BEIBOJI ypaBHEHUS IPSIMOM JIMHUU TAPHOM perpeccu).

Paznen 2. CroxacTuyeckue MOe/IM U CTATHCTHYECKAsA 00padoTka mHpoOpMaAIUn

CroxacTu4yeckne MareMaTH4eCKHe MOIEIN

JlerepMUHUpPOBaHHbIE W Cly4dailHble mnporecchl. Heonmpeaen€éHHOCTh B MaTEMaTHYECKHUX
Mozensax. OnucaHue MacCOBBIX CIyYalWHBIX SIBJICHUH METOJAaMH TEOPUM BEPOSITHOCTEH.
JlocToBepHbIE, HEBO3MOJKHBIE, CllydyaliHble COOBITHA. BeposTHOCTH ciydyallHOro COOBITHUSI Kak
Mepa BO3MOXKHOCTH €r0 HACTyIUIeHUs. JIUCKpeTHble M KOHTHUHYaJbHBIE IIPOCTPaHCTBA
DJIEMEHTAPHBIX COOBITHH. Maremarndeckas MOJENb CIy4aiHBIX COOBITHA C KOHEYHBIM /
OECKOHEUHBIM YMCJIOM DPABHOBO3MOXHBIX HCXO/J0B (KOMOMHaTOpHOE / TE€OMETPHUYECKOe
ormpezenieHue BeposTHOCTH). OIICHKAa BEPOSITHOCTH COOBITHSI MO €ro 4acTOTe B IKCIICPUMCHTE
(craTHcTHYEeCKOE ONpeJeNieHHe BEpOsATHOCTH). MoaenupoBaHWE JUCKPETHBIX —CIIydalHBIX
BennuuH. IloHsATHE O 3aKkOoHE pacnpeneneHuss BEPOSATHOCTEH M YHUCIOBBIX XapaKTEPUCTHKAX
JUCKPETHOM CIlydalHOM BeIMYMHBL. MOJEIMpOBaHUE HENPEPBIBHBIX CIyYalHBIX BEJIWYMH.
[lonATHE O IUIOTHOCTH PACHPENEICHUS BEPOSITHOCTEM W  YMCIOBBIX XapaKTEPUCTHKAX
HEINPEPBIBHOW CIy4yallHON Benu4uHbl. IIpuMepsl pacnpeneneHuil HENpepbIBHBIX CIIy4alHBIX
BEJIMYMH (PaBHOMEpPHOE pacIpe/ielieHre, HOPMaJIbHOE paclpeiesieHUe, pPACIpeleleHHe «XU-
KBazpar», pacnpenencaue CTbrofieHTa, pacnpeneicaue duiepa).

Bri6opounblii MeTos

3ajayn MaTeMaTU4YeCKON CTaTUCTUKHM, CBS3b U pa3nuue ¢ Teopueil BeposiTHocTed. OO0miue
CBeleHUsI O BBIOOpOYHOM MeToje. CTaTUCTUYEeCKHE IaHHbIe: T'eHepajibHas COBOKYMHOCTb U
BBIOOpPKA, 3aBHCHMBbIE U HE3aBUCUMbIE BBIOOPKH; NIEpBUUYHAs 00padOTKa JaHHBIX (paHXHpPOBaHUE,
IPYNIMPOBKA, TOCTPOEHUE BAPUALMOHHOTO psifa). JMCcKpeTHble U MHTEpBAJIbHBIE BApUALlMOHHbIE
pAdbl, MEpexo] OT HHTEPBAJIBHOTO psija K IJUCKPETHOMY. [eomeTrpuueckoe MpeacTaBlieHue
CTaTUCTUYECKUX JIaHHBIX: IIOJIUTOH, T'MCTOrpaMMa, JIENIECTKOBbIE M KPYTOBBIE JHAarpaMMBbI;
BO3MOXXHOCTH NpuMeHeHus Excel s Bu3yanuszanuu JaHHBIX.

CraTucTuyeckoe OlleHUBaHUE

IlepBruuHbIe OnucaTeIbHbIE CTATUCTUKH: MEPHI MOJ0XKEHUs (MEephl LIEHTPAIbHOIN TeHICHIIUU
W KBaHTWIM paclpeleieHus) M Mepbl H3MEHUHMBOCTH. YCpEJHEHHE MJaHHBIX (CpeaHsis
BbIOOpOYHAsi, MOJla U MeAMaHa BbIOOpkH). KBaHTuiM pacnpeneneHus (MPOLUEHTUIH, KBAPTUIIH).
Meps! pazbpoca IaHHBIX (pa3Max BBIOOPKH, TUCHEPCHUS U CpelHee KBaJIpaTUYHOE OTKIOHEHHE,
acuMMeTpus, dKkcrecc). Maest cTaTucTHUecKoro oueHUBaHUA. TOYHOCTh U HAAEKHOCTh OLCHKH.
TouyeuHnble M WHTEpBAJbHBIE OLEHKU IapaMeTpoB pacnpeaeneHus. BoibopouHas cpenHsis u
BbIOOpOYHAs! TUCTIEPCHsI KaK TOUEUHbIE OLIEHKH M'eHepalibHON CpeiHel U reHepabHOW AUCIIEPCUH.




JloBepUTeNbHbBIE HHTEPBAJIbl I OLEHKM MATEMaTHYECKOTO OXHUAAHUS U CPEAHEro
KBaJIpaTUYHOTO OTKJIOHEHHS HOpPMaIbHOrO pactpeneneHus. Bo3smoxHoctu npumenenusi Excel
JUTS TIOJTYYEHUSI XapaKTePUCTUK BHIOOPOYHBIX JaHHBIX.

Pa3nea 3. MaremaTnueckasi 00padoTka pe3yJbTaTOB IKCIIEPHMEHTOB

Koppensius u perpeccusi BeIU4YUH

Bunapl cBsazeir mexnay BenmuunHamu. [loHsTHE O (YHKIMOHAIBLHOHM, CTATUCTHYECKON U
KOPPEJIALIMOHHONW 3aBUCUMOCTH. 3aJaud KOppESIUOHHOro aHaiuza. KoppensuuoHHas CBs3b
MEXy BeTMYMHAMU U €€ ToKa3aTenu (cuja, HarpaBieHue, Ha&KHOCTh); BUbI CBSI3U (JIMHEHHAs
/ HeNMVHEWHasl, TOJIOKUTENbHAS / oTpunarenbHast). KodQpuimenT koppensiun Kak MoKa3areib
TECHOTHI U HaIpaBJICHUS CBsI3H, ero cBoiicTBa. Koadduiment panropoit koppensuuu Crniupmena /
Kennanna, xoaddumnuent koppensuuu [Tupcona. 3agaunm perpecCHOHHOTO aHanu3a. Y CIOBHBIC
CpeIHue U BBHIOOpPOYHOE ypaBHEeHME perpeccuu. IlocTpoeHue mpsiMoll TUHUU MApHOM perpeccuu
METOJIOM HaMMEHBIINX KBAApaTOB. [IOHATHE O HENTMHEWHOW PErPECCUU.

IIpoBepka CTATUCTUYECKUX THIIOTES

M3mepeHuss M 1IIKajgbl B HAyYHbIX MCCIEJOBAaHUAX (HOMHHATUBHAs, paHIoBasd,
UHTEpBaJibHasA, aOCOJIIOTHAs WIKana). ['mnore3sl Hay4yHble M cTatucTUueckue. Maes mnposepku
CTaTUCTUYECKOM TMIIOTE3bl. Y POBEHb CTATUCTUYECKON 3HAYMMOCTH. CTaTUCTUYECKUN KPUTEPUI 1
yucio creneHeil cBoOonbl. IIpoBepka TIUMOTE3 C IMOMOILIBIO CTATUCTUYECKUX KPUTEPHEB.
CratucTuyeckoe pelleHHe U BEeposSTHOCTh oOIMOKu. HampaBnenHble M HEHanpaBJEHHbIE
anbrepHaTuBbl. CozepikareabHasi MHTEPIPETalUs CTATUCTUYECKOTO PEILICHUS.

[lonsaTie O mapaMeTpUYecKMX U HenmapaMeTpUYecKuX Kpurepusax. Kpurtepuu pasnuuuil.
Henapamerpuueckue KpUTEpUHM I CBSI3HBIX BBIOOPOK (kpurepuil 3HakoB G, T-kpurepuit
Bunkokcona). Henapamerpuueckue KpuUTepuu JUlsl HECBA3HBIX BbIOOpOK (U-kpurepuit ManHa-
Yutnu). Kpurepum cornacus pacnpenenenuil. Hemapamerpuueckue Kputepusi corjiacus
pactipenenenuii  («xu-kBagpat» kputepuidt Ilupcona, kpurepuii ®umepa). IIpumepst
[apaMeTPUYECKUX KPUTEPUEB pPaA3IM4YU: CPAaBHEHHME CPEIHUX 3HAYECHHM JABYX T'€HEPAIbHBIX
COBOKYNHOCTEH IpH M3BECTHBIX M HEU3BECTHBIX, HO PAaBHBIX JUCHEPCUsIX (HE3aBUCHUMBIE
BBIOODKN).

4. TlepeyeHb Y4eOHO-METOJAMYECKOro0 o0ecnmedeHUs] IS CAMOCTOSATEIbHOH PaGoThI
00yyauuxcsi Mo JUCHUNJINHE

CamocrosiTenbHast paboTa CTyJE€HTOB siBIsieTcsl 0co00il opmoii opranuzanuu y4eOHOTO
mporecca, IMpejacTaBisionias co0OW IUIAHMPYEeMYH0, ITI03HABaTEJIbHO, OPTraHU3alOHHO M|
MCTOAWYCCKU HaMpPaBIACMYyIO JCATCIBHOCTb CTYACHTOB, OPUCHTUPOBAHHYIO Ha JOCTHUKCHHC
KOHKPETHOTO  pe3yibTara, OCYUIECTBIseMyl0 0e3 TpsAMOi  IMOMOIIM  IpernojaBaTess.
CamocrosiTenbHass paboTa CTYIEHTOB SIBJIIETCS COCTAaBHOM YacThbio yueOHOW pabOThl U MMEeT
LEJIbI0 3aKpeIUIeHne U YriyOJeHrne MOJYy4YeHHbIX 3HAaHUN M HaBBIKOB, IMOUCK M HpUOOpeTeHHe
HOBBIX 3HaHHﬁ, a TaK>X€ BBIIIOJTHEHUE y’—Ie6HI:;IX SaﬂaHHﬁ, IMOATOTOBKY K MPCACTOALIUM 3aHATUAM
u sKk3aMeny. OHa npenycMaTpuBaeT, Kak MpaBUiIo, pa3padoTKy pedeparoB, HalMCaHUE JJOKIIAI0B,
BBIITOJTHCHHUE TBOPUYCCKHUX, WHANBUAYAJIbHBIX 3aJIaHI/II>'I B COOTBETCTBUU C y‘IG6HOI>i HpOFpaMMOfI
(TeMaTMYECKUM IUTAHOM HM3y4YeHHs IUCLUIUIUHBI). Tema A TaKoro BBICTYIJICHHS MOXeET ObITh
MpeJIoyKeHa MpernoiaBaTeieM Wik U30paHa caMHUM CTYJIEHTOM, HO MarepHall BBICTYIUIEHUS He
JOJDKEeH — AyOnupoBaTh — JIGKIMOHHBIA — Marepual.  PedepaTuBHbBI ~ Marepuan  CIyXHT
JOTIONTHUTEBHON WH(OpMarmend misg paboThl Ha MPaKTHYECKUX 3aHATHsAX. OCHOBHAs II€h
JAHHOTO BHJAa PabOThI COCTOMT B OOYYEHHHU CTYAECHTOB METOJaM CaMOCTOSTENIIbHOW paboOThl C
y‘-Ie6HI)IM MaTCpHuaiIoM. I[J'If[ IMOJIHOTBEI YCBOCHHSA TEM, BBIHCCCHHLIX B IIPAKTHYCCKHUC 3aHATUA,
TpebyeTcst pabota ¢ nepBOoMCTOYHMKaMU. Kypc mpenycMaTpuBaeT CaMOCTOSATENBHYIO PaboTy



CTYIIEHTOB CO CIeIHalbHOU juTeparypoit. Ciemayer OTMETUTb, YTO CaMOCTOsITeNbHas paboTa
CTYZICHTOB pe3yJIbTaTHBHA JIUIIb TOTa, KOTJa OHA BBIIOIHACTCS CHCTEMATHUECKH, TUTAHOMEPHO H
LEJICHAIIPABJIEHHO.

3aganHus U1 CaMOCTOSITEIBHON PadOTHI IPEyCMAaTPUBAIOT MCIIOIb30BaHHE HEOOXOANMBIX
TEPMUHOB U MOHATHH 1O mpobiemaTike Kypca. OHU HalEIMBAIOT HA MPAKTUYECKYIO paboOTy 1O
NPUMEHEHHIO M3Y4aeMOT0 Marepuala, MOMCK OMOanorpaduyeckoro MaTepuaia M 3JIEKTPOHHBIX
MCTOYHHUKOB MH(POpMAIINHU, WILTIOCTPATUBHBIX MaTepHaioB. 3alaHus TI0 CAMOCTOATENIBHOM paboTe
JAI0TCS 10 TeMaM, KOTOpbIe TPEOYIOT TOTOIHUTEIbHON IPOPAOOTKH.

OOmmii 00beM CaMOCTOSITENbHOW pabOThl CTYIEHTOB IO JUCHHIUIMHE BKJIIOYACT
ayZIMTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTEIILHYIO pabOTy CTYACHTOB B TEUECHHE CEMECTPA.

AynuTopHas caMmocTosiTeNnbHas paboTa ocymiecTBisiercs B (opMe  BBIIOJIHEHUS
NUCBMEHHBIX MTPOBEPOYHBIX paldOT MO JUCHUIUIMHE, B TOM YHCIIE ¢ IPUMEHEHHEM ITPOTPAMMHBIX
CpencTB. AyquTOpHas caMOCTosATeNbHasl paboTa obecrnedeHa 0a30i JUIAKTUUECKUX MaTepHAaIoB
0 pazjenaM AUCIUIIIHHBL

BueaynutopHass camocTosiTenpHas paboTa OCyHIeCTBIsIeTCS B (GopMe BBIIOTHEHHS U

MOJrOTOBKM K KOMMEHTHPOBAHHIO CaMOCTOSTENIBHBIX pabOT, UTOrOBOW KOHTPOJIBHOW pabOTHI;
pa3paboTKK COAepKaHUs M TPE3SHTALUUH JOKIAJ0B M0 TeMaM WHAMBHIYAIbHBIX W TPYHIOBBIX
IPOEKTOB, pedepaTos.

,Zlfl}l CamMoCcmoaAmenbHoll NO020MOBKU K 3aHAMUAM RO 0ucuunﬂuuepel<omendyemc;l
ucnojib3zoeamo ylteﬂno-memooulteacue mamepuaiibl:

1. AsepwsnoB ILI., CrprokoBa I'.A. IlepBuunas o0OpaboTka pe3yIbTaTOB IICHXOJIOTO-
MeJarornyeckoro MCCIeOBaHUs: Y4eOHO-METOAuYecKoe mocodue. — YIIbSHOBCK:
Val'TlY um. U.H. Ynpguosa, 2021. — 67 c.

2. Brmamosa E.B. OcHoBbl Maremaruyeckoii 00paOoTku uHpoOpManuu: yueOHO-
METOAMYECKHE  PEKOMEHJAIMu Ui  OaKaJlaBpOB  HAIpaBJICHUS  MOATOTOBKHU
«[lemarornueckoe obOpazoBanue». / BmamoBa E.B., MakeeBa O.B., CubupeBa A.P.,
®dommanoBa E.B., Ilpmranos A.B. — VYaesgaosck: ®I'bOY BO «Yal'TlY mm. W.H.
VaesHoBay, 2017. — 43 c.

3. CrprokoBa I'.A. MeToapl MaTeMaTHYECKOW CTATHUCTHKH B TCHUXOJIOTO-TIEAarOrHIeCKUX
uccienoBaHusaX: YueOHo-MeTonudeckoe mocodue / I A. CtprokoBa. — YJIbSHOBCK:
OI'BOY BO «Yal'TlV um. M.H. Yaesaaosay, 2017. — 91 c.

4. DneMeHThl TEOPHH BEPOSATHOCTEW, MaTeMaTHYeCKOW CTAaTUCTHKH U aHAIW3a CHCTEM
MaccoBoro ooOcmyxuBanus. Yacte 1. BBegenue B Teopuo BepostHOCTEH. Kpartkuii
I/ICTopI/I‘leCKI/Iﬁ 9KCKYpPC: yqe6H0e nocobue s MOArOTOBKU 0akanBpOB M MAarucTpoB
HematemaTUYeCKUX HarpasieHuid / cocT. H.A. Bonkosa, H.B. I'myxosa. — Yapsnosck: Yal'TlTV
umenn M.H. YnbsaraoBa, 2017. — 96 c.

5. HpuMeprle OICHOYHbIEC MaTepuajabl  JJA MNPOBCACHUA  TEKYLIEro KOHTPOJIA
ycneBaeMoOCTH U HpOMe)l(yTO‘[HOﬁ aTTeCTalluu oﬁyqammuxcsl o AMCHMIIJINHE

Opraﬂmaunﬂ N MPOBEACHUE aTTECTAllMU CTYACHTA

®I'OC BO opueHTHpOBaHBI MPEUMYIIECTBEHHO HE Ha CcooOlIeHne oOydJaromemycs
KOMIUIEKCAa TEOpPETHYECKUX 3HAHWW, HO Ha BbBIpadOTKYy Yy OakamaBpa KOMIIETEHIUH —
JMHAMUYECKOTo HaOopa 3HaHWM, YMEHUH, HABBIKOB M JMYHOCTHBIX KauecCTB, KOTOPBIE MO3BOJSAT
BBIIIYCKHUKY CTaThb KOHKYPEHTOCIOCOOHBIM Ha pBbIHKE TpyJda MU YCIEUHO NpodeccHOHAIbHO
peaTn30BbIBATHCA.

B nporiecce orneHkn 0akaiaBpoB HEOOXOIMMO HCIIONB3YIOTCS KaK TPaJAWIIMOHHBIC, TaK U
MHHOBAIIMOHHBIE THIBI, BUAB U (GOpMBI KOHTpOis. IIpu 3TOM MOCTENEHHO TpaaUIMOHHBIE



CPEACTBA COBEPUIEHCTBYIOTCA B pYyCl€ KOMIIETEHTHOCTHOTO IIOAXO0Ja, a WHHOBAaLHMOHHBIE
CpeZICTBA aIallTUPOBAHBI JIs1 TOBCEMECTHOI'O PUMEHEHHUSI B POCCUMCKON BY30BCKOM MPAKTHUKE.
Leas mpoBeneHusi aTTrecTalMM — IIPOBEpKa OCBOCHHUS O0pPa30BATEIBHOM MPOrpaMMBbl
JTUCHUILTMHBL Yyepe3 chopMUpPOBAaHHOCTh 00pa30BaTENbHBIX PE3YIbTATOB.
IIpomeskyTOUHAs aTTeCcTAallUsA OCYLIECTBISIETCA B KOHIE CEMECTPA U 3aBEPIIACT U3YUECHUE
JUCHUIUIMHBL, TTIOMOTaeT OLEHUTh KPYIHbIE COBOKYIHOCTH 3HAHUH U yMeHU#, (GopMHupoBaHHE
ONPEACICHHBIX KOMIIETCHIUI.

OneHoYHBIMU CpEACTBAMU TEKYILETo OLICHUBAHUS SIBJISTFOTCSL: MaTepUAJIbI
CaMoCTOSITeNbHBIX paboT. KOHTposb ycBOEHHUs mMarepualia BeleTCsl PEryJsipHO B TEUEHUE BCETrO
CEMECTpPA Ha MPAKTHYECKUX 3aHATUSIX.

Ne CPEJICTBA OHEHUBAHMUAI,

/i UCIIOJIb3YEMbIE JIJISl TEKYIIETO OO0pasoBarenbHbIC
OLICHUBAHMSI [TOKa3aTeNs PE3yNbTaThl JUCIUIINHBI
(dbopMHpOBaHUST KOMIIETCHIINN
1. OueHo4HbIe cpeaACTBA OP-1. 3Haer O BO3MOXHOCTM MPUMEHEHUS
JIA TeKYLIel aTrecTalun 0a30BbIX MaTEMAaTUYECKUX KOHCTPYKLIMM JJis
dbopManu3zanum u rnpeacTaBieHus HHGopMaIu
OC-1 CamocrostenpHas pabota OP-2. VYmeer onpenensitb M HCIOJIb30BATH
OC-2 CamocrositensHasi paboTa BO3MOXKHOCTH MIPUMEHEHUS 0a30BBIX
OC-3 CamocrosTenbHas paboTa MaTeMaTHYECKUX KOHCTPYKLUI JUIst
OC-4 CamocrositensHasi paboTa dbopManuzanum u npeacTaBieHust HHGoOpMaIu
OC-5 CamocrostenpHas pabora OP-3. 3Haer 0 BO3MOXHOCTH HPUMEHEHUS
OC-6 CamocrosTensHasi paboTa MaTEeMaTHUYECKUX CTPYKTYp Jii OINHCaHUs
OC-7 CamocrositenpHas paboTta uHpopManuu  Ha  (GOPMATBHOM  SI3BIKE
OC-8 UroroBast KOHTPOJIbHAS MaTeMaTUKHU
pabora / TBopueckoe 3agaHue / OP-4. Vwmeer ompenensiTh W HCIOIb30BAThH
Pecgepar / [Ipoekt BO3MOYKHOCTH TPUMEHEHHUS MaTeMaTH4YEeCKUX
CTPYKTYp Ui ONucCaHus WHQPOpMAIMKA Ha
2. OneHo4HbIe CpeACTBA (bopMaTbHOM S3bIKE MAaTEMATUKU

015 mpoMeskyTouHoi arrecranuu | OP-5. 3Haer 0 BO3MOXHOCTH ITPUMEHEHUS
MaTeMaTHYeCKUX CTPYKTYp Ul HUCCIEeIOBaHMS
OC-9 3auér B popme yCTHOTO uHpopMauuu  Ha  (GOpPMAIbHOM  SI3BIKE
cobecen0BaHUs MaTeMaTHKH

OP-6. VYwmeer omnpenensiTh W HUCHOIb30BATh
BO3MOYKHOCTH TIPUMEHEHHUS MaTeMaTHYeCKUX
CTPYKTYp Ul HCCIeloBaHus WH(pOpMalUU Ha
(bopMaTbHOM SI3bIKE MAaTEMATUKA

OP-7. 3Haer O BO3MOXHOCTM NPUMEHEHUS
MaTeMaTHYECKUX MOJIENIEH IS WCCIIeTOBaHUS
JETEPMUHUPOBAHHBIX IPOIECCOB (ABJICHMI) Ha
(bopMaTEHOM SI3BIKE MaTEMATHKA

OP-8. VYwmeer omnpenensiTh W HCHIOJIb30BATH
BO3MOXKHOCTH TIPUMEHEHHUS MaTeMaTHYECKUX
Moieneit JUIst UCCIIEI0BaHUS
JETEPMUHUPOBAHHBIX IMPOLECCOB (ABJIEHUIN) Ha
(bopMaTbHOM S3bIKE MAaTEMATUKU

OP-9. 3Haer 0 BO3MOXHOCTM IPUMEHEHHUS
MaTeMaTHYeCKUX MoJeNiel UIs HUCCIeI0BaHUs
CTOXaCTHYECKHX TPOIECcCOB (SIBIEHUN) Ha
(opMaTbHOM SI3bIKE MAaTEMATUKU




OP-10. VYmeer ompenensiTh W HCIOJIb30BATH
BO3MOXXHOCTH TPHUMEHEHUS MaTeMaTUYECKUX
MOJeNel 11 MCCIENOBAaHHUS CTOXAaCTUYECKHX
IpOIecCOB (sIBIICHUI) Ha (HOPMAIBHOM SI3BIKE
MaTeMaTHKU

OP-11. 3HaeT 0 BO3MOXKHOCTH HCIIOIL30BaHUS
MIPOTPAMMHBIX CPEICTB IS PEICTABIICHUS U
00paboTKN KOTMYECTBEHHOM HH(pOpMAIIN

OP-12. Ymeer onpeniensath U UCIOIb30BaTh
BO3MOXXHOCTH MPUMEHEHHSI TPOTPAMMHBIX
CPEJICTB JJIs TIPEACTABICHUS U 00paOOTKH
KOJIMYECTBEHHOW MH(OpMAIIUU

OP-13. 3HaeT 0 BO3MOXKHOCTH HCITOJIH30BaHUS
NPOrPaMMHBIX ~ CPEACTB Ui TOCTPOSHUS U
HCCIIETOBAHMS MaTeMaTHYECKHX Mozeei
TMIPOIIECCOB B pamkax peleHus
podeCcCHOHATTBHBIX 3144

OP-14. VYwmeer omnpeneniatb W HCHOIb30BAThH
BO3MO)KHOCTH  WCIIOJIb30BaHUSI  IPOTPAMMHBIX
CpeACTB Ui TIOCTPOSHHMS M HWCCICIOBAHUS
MaTeMaTUYECKUX MOJEeH MPOIIECCOB B pamKax
peteHust mpodeCCHOHATIBHBIX 3a1a4

Mamepuanst, ucnoib3yemole 011 meKyuiezo KOHMpPOsa yCneeaemocmu
odyuarowuxca no oucyuniune

Omnucanue OLOCHOYHBIX CpCACTB H HCO6XOI[I/IMOFO O60py,Z[OBaHI/I${ (I[CMOHCTpaI_II/IOHHOFO
MaTepHana), a TaxKXKe IMmpoucaAypbl M KPHUTCPUHU OLCHHUBAHWA HWHIAWUKATOPOB HOOCTHIKCHUA
KOMHCTCHI_[I/Iﬁ Ha PAa3JIMYHBIX dTallaX UX q)OpMI/IpOBaHI/I}I B IMpoLeCcce OCBOCHUA O6p830BElTCJ'IBHOI>i
nporpamMmsl IpEACTaBJICHBI B CDOHILG OLCHOYHBIX CPEACTB AJId TCKYIIETO KOHTPOJIA YCIIEBACMOCTH
n HpOMe)KyTO‘-IHOI\/'I aTTeCTalnu.

Mamepuanst, ucnop3yemoie 011 RPOMEHCYMOYHO20 KOHMPOJIA YCNeeaemMocmu
odyuarowuxca no OucyunIuHe

OC-8 Utorosasi koHTposibHasi padora / TBopueckoe 3ananue / Pedepar / [Ipoext

ITpumepnoe cooepicanue umozooii KOHMPOILHOU PadomMvl

3amansl MHOXkecTBa A, B, C (KoHeuHbIe JINOO CUETHBIE/ YHUCIIOBBIE MPOMEXKYTKH,
o0jacTi Ha IUIOCKOCTH WJIM B MpocTpaHcTBe). HailTw KoaudecTBO 37eMEHTOB/Mepy
yKa3aHHOTo MHOXKecTBa (Harnpumep, A N (B\(C)).

Bo MHOXecTBE ... 3aJaHO OTHOIIEHHE ... MEXKIY DJJIEMEHTaMH. OJTO OTHOIIECHHE
SBISIETCS: @) PYHKIIMOHAIIBHBIM COOTBETCTBHEM; O) OTHOIIEHHEM SKBUBAJICHTHOCTH;
B) OTHOLIEHWEM  TOpsJKa;  T)OMeKnMed; 1) CAMMETPUYHBIM  OTHOIICHUEM;
) peIeKCUBHBIM OTHOUIIEHUEM; ) TPaH3UTHUBHBIM OTHOUIEHUEM;
3) aHTUCUMMETPUYHBIM OTHOLICHUEM.

3a/ilaHHas YMCIIOBas MOCIEI0BATEIBHOCTD SBIISETCS: a) Bo3pacTaromieii; 6) yObIBaoIe;
B) OrpaHMYEHHOM; I') HUKINYECKOM; 1) apuMeTHIecKoit IIporpeccuei;
€) TEOMETPUYECKON TPOrpeccue; k) OECKOHEUHO Majoi; 3) OECKOHEYHO OOJIBIIION;
1) CTallMOHAPHOM; K) CXOISAIICHCS.

Y CTaHOBHUTH COOTBETCTBUE MEXKTY YUCIOBBIMH (DYHKITUSIMH U MX TPaQUKaMH.



10.

el oA

Oyuaknus 3agaHa rpadguxkoM. HaiiTu konmmdecTBO IeNbIX 3HAYEHUH apryMeHTa, B
KOTOPBIX IPOU3BOAHAS PYHKLIHUU MOJIOKUTEIbHA.

BeposiTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YETCS] KOMOMHATOPHBIN JHOO
reOMETPUUYECKUN MOJIX0]] K BEIUMCICHUIO BEPOSITHOCTH).

JlMcKkpeTHas ciydaiiHas BEJIMYMHA 33JaHa 3aKOHOM paclpeneleHuss / HempepbIBHAs
cllydaiiHas BeJIMYMHA 3aJlaHa IUIOTHOCTBbIO pacnpeaeneHus (rpadudecku). Haiitu
BEPOATHOCTb TOrO, YTO JaHHas BEJIMYMHA IPUHMMAET 3HAYEHHUE, MpPUHAAJIEKAIee
YKa3aHHOMY IIPOMEXYTKY.

Xox  mpomecca ...  ONWCHIBAaeTCS  33JaHHOM  SBHO  WJIM  PEKYpPpPEHTHO
[IOCJIEI0BATEIbHOCTBIO 3HAYEHWI BEJIMYMHBI ... B COOTBETCTBYIOIIME MOMEHTHI
BpeMeHH 00 3aJJaHHOM sIBHO (yHKIMEH BpeMeHH. HaiiTu 3HaYeHHe STOW BEIMYUHBI B
3aJlaHHBIi MOMEHT BpEMEHU; HauOoJiblllee BO3MOKHOE 3HAYCHHE 3TOM BEJIUYUHBL,
HauMEHbIIIEE BO3MOXKHOE 3HAUEHHUE O3TOM BEJIMYMHBI, IPEIEIbHOE 3HAUYEHUE 3TOH
BEJIMYMHBI B OTJIAJCHHOM OyaylleMm, €clidi OHO cyluecTByeT. OxapakTepu3oBaTh
MOBEJCHHE BEJIMYMHBI B TEPMUHAX BO3pacTaHMs/yObIBaHHs, OTPAHUYCHHOCTH,
MEePUOANYHOCTH/IIMKIMYHOCTH U T.I1.

Benuuuna ... 3amaHa pe3yiabTaTaMM HECKOJIBKMX u3MepeHuil. IlpenctaBuTh NaHHYIO
BBIOOPKY 3HAUEHMI CIydyallHOW BEJMYMHBI B BUJE BapualMOHHOTrO psga. [loctpouth
MIOJINTOH, TUCTOrpaMMy, HaWTH MOJY, MEIUaHy BBIOOPKH, CPEIHIOI BBIOOPOUYHYIO U
CpellHee KBaJIpaTUYHOE OTKJIOHEHHE, OLICHUTh MAaTEMaTUYECKOe OXUIAaHUE CIydyalHOU
BenuuuHbl. [IpaBmononobHa nu rumore3a (CyAs MO MOJUTOHY, THCTOTPAMME), YTO
reHepalibHasi COBOKYIIHOCTh pachpejereHa paBHOMEPHO? HOPMalbHO? IIPOBEPUTH
HanboJee MpaBIONOA00HYIO TUTIOTE3Y MTPH 33JaHHOM YPOBHE HaJC)KHOCTH.

B xope skcnepumeHTa B OCHOBHOM M KOHTPOJIBHOW TpyNIE MOJIy4eHbl 3aJaHHbIC
3HaueHUs u3MepseMoro mnapamerpa. IIpoBepuTh rumore’y o0 CTaTUCTHYECKOH
3HAYUMOCTHU Pa3Iu4Uil MEXy Ipynamu.

Hpumepnoe cooepofcanue Uumozo6020 meopuecKkozo 3a0anus

[Ipoagymate Ha0oOp mapaMeTpoB, KOTOPHIMH MOXHO 3a7aTh YKa3aHHBIA OOBEKT.
BeimenuTs MHOXECTBa BO3MOXKHBIX 3HAYEHHUH OTHUX [apaMETpPOB, OIEpaINH,
ompesieNieHHbIe Ha ATUX MHOXKECTBaX U CYIIECTBEHHBIE Ui 33JaHusl 00bekTa. Onucarhb
CYLIECTBEHHbIE  CBOMCTBA OOBEKTa C  TIOMOIIbIO  OTHOUIEHHH  (IIOCTPOUTH
MaTeMaTHYecKylo Mojenb). [locTaBuTh 3a/1ady, OTHOCSIIYIOCS K OOBEKTY, MPOU3BECTH
COOTBETCTBYIOIIHME MPE0Opa3oBaHUsI MOJIETH, MO BO3MOXXHOCTH OTBETUTH Ha BOMIPOC
3aJ]auH.

[Ipunymarhs BeIWUYMHY, 3aJaHHYIO PE3YJIbTaTaMU HECKOJIBKMX M3MEPEHUN B yKa3aHHBIE
MOMeHTHI BpemeHH. ChopMynupoBath 3a7ady, CBI3aHHYIO C MPOBEPKOI THUIIOTE3BI O
XapakTepe pacnpeiesICHUs] BEIMYMHBI C TEUEeHUEM BpeMeHHU. [10 BO3MOKHOCTH OTBETUTh
Ha Bompoc 3aaayu. [IpennokuTh BapuaHThl, KOTJa MpaBAoONoA00Ha OyAeT TurnoTe3a o
TOM, 4YTO BEJIWYMHA M3MEHSETCS C TEYEHUEM BPEMEHM MO JIMHEHHOMY 3aKOHY? IO
KBQJIpaTUYHOMY 3aKOHY? MO O3KCIOHEHIMAIBHOMY 3aKOHY? MO JIOTapu(pMUIECKOMY
3akony? Ilpennmoxxuth WHON TUN (PYHKIIMOHAIBHOW 3aBUCHUMOCTH, OIHUCHIBAIOIIEH
M3MeHeHHe BennuuHbl. CKOJBKO MapaMeTpoB B BHIOPAaHHOM 3akoHE? MOXKHO 1M Kak-
00 OIEHUTDH BEPOSITHBIC 3HAYCHUS ITUX IMAPAMETPOB, UCXOJS U3 TaHHBIX?

Ilpumepnutii nepeuens mem pegpepamoe

CpaBHEHME pa3IMUHBIX KPUTEPUEB NMPOBEPKU CTATUCTUYECKHUX THIIOTES.

ITocTanoBKa 3a1a4u JUCIIEPCUOHHOIO AHAJIN3a U OCHOBHBIE MOJXO/BI K €€ PELICHHUIO.
ITocTraHoBKa 3aaun (PaKTOPHOTO AaHAIM3a U OCHOBHBIE MTOXO/IbI K €€ PELICHHUIO.
ITocTanoBKa 3a7a4y KJIACTEPHOI'O aHAIM3a U OCHOBHBIE ITOAXO/BI K €€ PELICHUIO.



agkrownE

Sk

7.
8.

9.

[TpuMeHeHne KOMITBIOTEPHBIX CPE. UTsl CTATUCTUYECKO 00pabOTKH TaHHBIX.
Ilpumepnulii nepeuens mem uHOUGUOYANbHBIX / 2PDYNNOBHIX RPOEKNI 08

MaremMarnueckast MOJEIb CPABHEHUS CPEAHUX 3HAYECHUM IBYX COBOKYITHOCTEH.
MaremaTnueckasi MOI€Ib UCKIIIOYEHUS TPYOBbIX OIIMOOK HaOIr01eHUH.
MaremMarnueckast MOJIEIb CPABHEHUS JOJIEH ITPU3HAKA B JBYX COBOKYIIHOCTSX.
MatemaTtnueckas MOZEIb CPABHEHUS JUCIIEPCUH IBYX COBOKYITHOCTEM.
Maremarnueckass MOJEIb OLEHKM YMCIOBBIX 3HAYCHUM IIapaMETPOB paCIpEAciICHUs
(MaTeMaTU4ecKOro OXHJIaHHs paclpeieeHus).

MareMarnueckass MOJEIb OLEHKM YHCIOBBIX 3HAYCHWMM IapaMeTpOB pacIpeneieHUs
(mucniepcun pactpeiesieHus ).

MaremMarnueckast MOJEIb UCCIIEIOBAHNS 3aKOHA PACIIpeIeIeHuUs ITPU3HAKA.
MaremaTHueckasi MOZEJb OLEHKH OAHOPOIHOCTH JIBYX BbIOOPOK.

MaremMarnueckast MOJEIb OLICHKUA KOPPEJALIMOHHOM CBA3U MEX1Y BEIUYMHAMMU.

10. MaTtemaTuueckas MOJCJIb ITOCTPOCHUA HpSIMOI/I JIMHUHA PETPCCCHU BCIIMYNH.

OC-9 3auéT B popme ycTHOro0 codece10BaAHUA

IIporpamma 3auéra

Paznen 1. MaremMaTnuyeckne KOHCTPYKIUM U IeTEPMUHHPOBAHHbIE MOJIeJIU

1.

MHoxecTBa, OCHOBHBIE OIlE€pallMd HaJ MHOXXECTBaMHU. YHCIOBBIE MHOXECTBA
(MHOXKECTBa HaTypaJIbHBIX, LIEJbIX, PALIMOHATBHBIX, AEHCTBUTEIbHBIX YKcen). Yucnopas
IpsiMasi, YUCJIOBBIE IPOMEKYTKH.

YucnoBas IIIOCKOCTh, JE€KAPTOBBI KOOPAMHATHI, BEKTOPBI Ha IJIOCKOCTU. TpexMepHoe
IIPOCTPAHCTBO, MHOTOMEPHOE MpOCTpaHCTBO. [[nuHa, miomans U o0bEM Kak Mepa
MHO’K€CTBa. PaccTosiHnE MEX Iy 2JIEMEHTAMH MHO>KECTBA.

OTHolIEHNE BKJIIOUEHUSI MHOXECTB U €ro cBoicTBa. OTHOLIEHHS SKBUBAJIEHTHOCTU U
kinaccupukanus. [Ipumepsl OTHOIIEHHWH SKBHBaJeHTHOCTH. OTHOLIEHUS MOPSIKA.
[IpuMeps! OTHOLIEHMI TOPSAAKA.

@OyHKIMOHANbHAS 3aBUCUMOCTb, obuiee moHsTue ¢pyHkuuu. OOnacTh onpenesneHus u
MHO>KeCTBO 3HaueHUi pyHkunu. Komnosumus ¢pynkumii. Bzaumuo odpaTHbie QyHKINN.
IIpumepsl.

Matemaruueckoe MO/IETTUPOBAaHNE SIBJICHUS (npomecca) c MTOMOLIBIO
MOCJIeI0BATENbHOCTH, (PYHKIMHU. DTallbl MOCTPOeHUsI Mojienu. [IoHATHE O TUCKPETHBIX
1 HENPEepBIBHBIX MO/IENAX. ONTUMU3ALMOHHBIE MOJIEIIH.

YucnoBele (GYHKIMHM OJHOW JAEUCTBUTEIBHON IEpEeMEHHOW Kak MaTeMaTHYecKue
Mo sIBJICHUH (mporieccoB). MOHOTOHHBIE, OTpaHHYEHHBIE, YETHHIC/HEUETHHIC,
nepuoindeckrue GyHKINH.

UucnoBele  MOCHEAOBATEIBHOCTH  Kak  (YHKIUM  HATypaJbHOM  MEepeMEHHOM.
MOHOTOHHBIE, OTPAaHUYEHHBIE, HIUKINYECKUE TT0CIEI0BATEILHOCTH.

Apudmernueckas nporpeccus U JHMHEWHas (QyHKUHMS, TeoMeTpuyecKas mporpeccus u
nokaszaTeiabHass (QYHKIUS: COINOCTaBJIEHUE JUCKPETHOM M HENpepbhIBHOM MOJAEIH
3aBUCHUMOCTH BEJIMYUH (CBOMCTBA, IpauKn).

Pa3nea 2. CroxacTu4eckue Mo/ie/Id M cTaTUCTHYecKast 00padoTka HH(popManuu

9.

CJ'Iy‘IafIHLIe COGBITI/ISI, KOM6I/IHaTOpHOC OIMPEACIICHUC BCPOATHOCTH, T'COMCTPHYCCKOC
OIpPEaACIICHUC BECPOATHOCTH. IloHsiTHE O CTOXaCTHYECKUX MAaTEMaTHICCKUX MOICIIAX.

10. I[I/ICKpCTHBIC CJ'Iy‘-I&fIHLIC BCJIIMYNHBI, 3aKOH PpacCIpCaCICHUs. MareMaTuueckoe

OKMJIaHWE W JIACIIepCUsl TUCKPETHOM ciaydalHOM BenuuuHbl. [loHATHE 0 mapamerpax
pacrpeneieHus.



11. HenpepriBHbIE CilydaiiHble BEIWYMHBI, IUIOTHOCTh paclpeaeiacHus. MareMaTuueckoe
OXXMJaHWE U IUCIEPCUsl HEMPEPHIBHOW CiydaliHOW Benu4uHbl. [loHATHE 0 mapameTrpax
pacnpezneneHus. PaBHOMepHOe pacnpeselieHue, HOPMalbHOE pacHpelesIeHue Kak
CTaHAaprT.

OOmme ceneHusi 0 BBIOOPOYHOM MeTojie. ['eHepanbHas COBOKYIMHOCTh M BBIOOpKA,
nepBuuHas oOpaOoTKa JaHHBIX. Bapuanuonnele psabl M UX  rpaduueckoe
IIpe/icTaBlIeHNE (IIOJUTOH, TUCTOTPAMMA).

[lepBuuHble omnucaTeNnbHblE CTAaTUCTHKU: MeEpbl MOJIOKEeHHs (Moja, MeJauaHa,
BBEIOOPOYHOE Cpe/IHEe, KBAaHTHIIN) U MEPhl M3MEHUYMBOCTH (pa3Max, JUCIIEPCUsi, CPEIHEe
KBaJIpaTHYHOE OTKJIOHEHHE).

OOmue wuaen CTAaTHCTUYECKOTO OICHUBAaHUSA. TOYHOCTh W HAAEKHOCTH OIICHKHU.
ToueuHnsle 1 MHTEpBaJIbHbIE OLEHKU. [Iprumepsl.

Cpennsisi BbIOOpOYHAs, MOJia, MeIUaHa BHIOOPKHM KaK OIEHKA MaTeMaTHYeCKOTro
OXXMJaHUA Clly4alHOM BeIMYUHBI. OIEHKH AUCIEPCUU CIyYailHON BEJIMYUHBI.

12.

13.

14.

15.

Paszpnen 3. MaremaTnueckasi 00padoTka pe3yJibTaTOB IKCIIEPUMEHTOB

16. Buabl cBsazeit Mmexay BenumuuHamu. [loHsATHE 0 (DYHKIMOHATBHOW, CTAaTHCTUYECKON M
KOPPEALMOHHON 3aBucUMOCTH. KoppensuuoHHas CBA3b MEXAY BEIMYMHAMU U €€
ITOKA3aTEIIH.

KoadduuueHnt koppensuuu Kak I[OKa3zaTellb TECHOThl M HAIpPaBICHUS CBSI3U MEXIY
BEJIMYMHAMHU, €ro cBorcTBa. [IpumMep BeUHCICHNU .

IlonsaTe o0 3ajgadyax KOPPEISALMOHHOIO U PErpecCMOHHOrO aHanusa. Merox
HaVMEHBIINX KBaJPaTOB B PEIICHUH 3aa4u perpeccu. [lapHas nuHeliHas perpeccus.
[TpuHuun npakTudyeckoil yBepeHHOCTH. CTaTUCTUYECKHE TMIOTE3bl M O0IUe UAECU HUX
npoBepku. Omubku nepBoro U Broporo poga. Craructuueckuil kpurepuil. [lonstue o
[IapaMeTPUUECKUX U HEMAPAMETPUUECKUX KPUTEPUSIX.

Cxema poBepKHU TMIOTE3bl C MPUMEHEHUEM HEllapaMEeTPUUECKUX U apaMeTpUUECKOIo
KputepueB  paznuuuid.  Cxema  NpPOBEpPKM  TUIOTE3Bl € IPUMEHEHHUEM
HEIMapaMeTpUIECKOro KpUTEpHs coriacus pacnpeneneHuil. [Ipumepsr.

17.
18.

19.

20.

B koHIIe n3yueHust JUCIUITIMHBI TOJIBOAATCS UTOTH paOOThI CTY/IE€HTOB Ha JIEKIIUOHHBIX U
MPaKTUYECKHUX 3aHATUSAX IIyTEM CYMMUPOBaHUs OaJIJIOB, HAOpPaHHBIX B TEUEHUE CEMECTpa.

KpnTepml OLleHUBAHMA 3HAHMIA oﬁyqalonmxca o JTMCUHMIIJIMHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEHKU pabombl 00YYaAIOuWUxXcs

Pabora
ITocemenue HNrorosas
Ilocerienue Ha .
Cemectp . MPAKTUICCKUX 3auyér cymma
JIEKLIUI . MPAKTHYECKUX
3aHATHI 0aJuIoB
3AHATUAX
3 2X2=4 5x1=5 171 120 300
Kpumepuu oyenusanus pabomsi 006yuarowecocs no umozam cemecmpa
Pesynbrar bamnet (3 3E)

«HEC 3a4TCHO»

0-150 6asu1oB

«3a4YTCHO»

151-300 6amnoB




6. MeTonnquKne YKa3aHuA AJ1s oﬁyqamumxcsl 0 OCBOCHHIO JTUCHMIIJIMHBI

VYcenenHoe u3zydeHue Kypca TpeOyeT OT o0ydaroluxcs MOCELICHMs JIEKIUH, aKTUBHOU
paboOThl HAa MPAKTHYECKUX 3aHATHUSAX, BBINOJHEHHS BCEX YYEOHBIX 3a/JaHUI IperoaaBaTels,
03HAaKOMJICHHUS ¢ OCHOBHOW U JONOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKnMu — ogHa u3 (HOpM aKTHUBHOM CaMOCTOSTEIBHOM paboOTHl 00y4aromuxcs,
TpeOyrolasi HaBbIKOB M YMEHHsI KPaTKO, CXeMaTUYHO, IOCJIE0BATENIBHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TIOJIOKEHUSI, BBIBOJIBI, 000011eHNs, (POPMYITHUPOBKU. B KOHIIE JEKIMH MPEroaaBaTellb
ocraBigeT BpeMms (5 MHMHYT) AJs TOro, 4YTOObI OOydaroluecs HMENId BO3MOYKHOCTh 3a/1aTh
YTOYHSAIOIIME BONPOCHL II0 HM3y4yaeMOMY Marepuaily. M3-3a HeZOCTaTOYHOrO KOJIHMYECTBA
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YyJaeTcsd OCBETUTb B IOJIHOM OOBEME, MO3TOMY
IIPENOAABATEIlb, 110 CBOEMY YCMOTPEHHUIO, HEKOTOPBIE BOIPOCHI BBIHOCUT HAa CaMOCTOSITEIIBHYIO
paloTy CTYyI€HTOB, PEKOMEHAYs Ty WIN UHYIO JuTeparypy. Kpome 3Toro, ass jiydiiero ocBOeHUs
MaTepuajia M CHUCTEMAaTH3allMi 3HAHUH 1O JUCHUIUIMHE, HEOOXOAUMO TOCTOSHHO pa3OHpaTh
MaTepuaigbl JIEKIMH 1O KOHCIEKTaM M y4eOHbIM mocoOusiM. B ciaydae HeoOxonumocTH
oOpaIaThes K MPernoiaBaTeiio 3a KOHCYIbTalueH.

IToaroroBKa K NPpaKTHYECKUM 3aHATHAM.

[Ipy moaroToBke K MPakTUUYECKUM 3aHATHSM CTYAEHT JOJDKEH M3YyYUTh TEOPETHUECKUN
MaTepHuall 1o TeMe 3aHATHUS (MCHOJIb30BAaTh KOHCHEKT JIEKIMH, U3Y4YUTh OCHOBHYIO JIUTEpATypy,
O3HAaKOMHTHCSI C JOIOJIHUTENbHON JHUTEPaTypoil, Mpu HEOOXOJUMOCTU JIOMOJHUTH KOHCIEKT,
Jiefiasi B HEM COOTBETCTBYIOILME 3alMCHU U3 pa3IMYHbIX MCTOYHUKOB). B ciydae 3arpyaHeHuil,
BO3HUKAIOIIUX IIPU OCBOCHHUU TEOPETHUYECKOIO MaTepuana, CTyAEHTY CclelyeT o0paiarbecs 3a
KOHCYJIbTAllMe K MpenoaaBarento. Mg Ha KOHCYJbTalMi0, HEOOXOIUMO XOpOLIO MPOIyMaTh
BOIIPOCHI, KOTOpBIE TPEOYIOT Pa3bsCHEHUS.

B Hauane mnpakTUYECKOro 3aHATUS IPENOJaBaTeslb 3HAKOMMT CTYAEHTOB C TEMOW,
orjamaeT IUIaH NPOBEACHMS 3aHATHUSA, BbLAACT 3aJaHUs. B TeueHue OTBEJEHHOIO BPEMEHU Ha
BBINOJIHEHUE pabOThl CTYJIEHT MOXET OOpaTUThCS K IMpEenojaBaTeiio 3a KOHCYJIbTallMeH WU
pa3bsicHEHUSIMU. B KOHIle 3aHATHS MPOBOJIUTCS MPHEM BBINOJIHEHHBIX 3aJaHUi, cobeceroBaHUE
CO CTYJIEHTOM.

Pe3ynbTarhl BHINOSHEHUS TPAKTUYECKHUX 37aHUN OLIEHUBAIOTCA B Oaiiax, B COOTBETCTBUU
¢ OaJIIbHO-PEHTUHIOBOM CUCTEMOM yHUBEpCHUTETA.

IL1aHbI NPAKTHYECKHUX 3aHATHH

Bauamue 1. Hcenedosanue muoxcecme u omHoueHuil
Martepualr 1t OCBOCHUS
1. Buasl MHOXECTB.
2. Omnepanuu HaJl MHOXECTBA M UX rpadudecKas WILTIOCTPAIHSL.
3. UwucnoBble MHOXXECTBA M UHCJIOBBIE MPOMEXKYTKU: aHAJUTHUECKOe M Tpaduieckoe
MIpeACTaBICHUE, U3MEPEHUE.
4. MHoOxecTBa Ha KOODAMHATHOM IUIOCKOCTH: aHAIUTHYECKoe U  Tpadudeckoe
MIpeACTaBICHUE, U3MEPEHUE.
H3MepeHune pacCTOSIHUN MEXTy SJIEeMEHTaMH MHOKECTBA.
6. buHapHBIC OTHOIICHHS U X CBOWCTBA.
7. OrtobpakeHHUsI MHOKECTB U UX BH/IBI.

o

3auamue 2. Ilocmpoenue OemepMUHUPOBAHHBIX MAMeMAMU4eCKux mooeiel 3asucumocmert
BeUYUH
Marepuat Juist OCBOCHUS
1. Buger marematmdeckux — Mojened.  OTambl  TOCTPOSHUST W HWCCIEIOBAaHMS
MaTeMaTHYEeCKOH MOJIEIIH.




&

UucnoBble  MOCIENOBATEIBHOCTH  KaK  JUCKPETHBbIE  JECKPUIITUBHBIE  MOJEIH
JETEPMUHUPOBAHHBIX MTPOIECCOB.

UucnoBsie GyHKIIUU KaK HETPEPHIBHBIC NECKPUITHBHBIC MOJIEIH JCTEPMUHUPOBAHHBIX
MIPOLIECCOB.

CBoiicTBa mocienoBaTebHOCTEN M (DYHKIMIA KaK XapaKTEPUCTHKH MTPOIECCOB.
OpHonapaMeTpruuecKre ONTUMU3ALNOHHBIE MAaTEMAaTUUECKUE MOJEIHU, IOCTPOCHHBIE Ha
ocHOBe (YHKIUI U UCClelyeMble CpecTBaMu Iu(PepeHInanbHOro HCUUCICHHUS.
Amnmpokcumanus 3aBucuMmocTeil. (MeTo HauMeHbIIUX KBaJApaToB).

[loctpoenne QyHKIMOHAIBHONH 3aBUCHUMOCTH IO BBIOOPOYHBIM JAaHHBIM METOJO0M
HaMMEHBIINX KBaJPaTOB.

3anamue 3. [locmpoenue cmoxacmuieckux MamemMamuieckux mooenetl 3a8Ucumocmelt 8eIudUH.
Dnexmponnvie mabauywt EXcel kax uncmpymenm mamemamuueckoii o6pabomxu ungopmayuu
Marepuain Juisi OCBOCHUS

1.

ok wn

BepositHOCTh  CiydaifHOTO COOBITHSI Kak Mepa BO3MOXKHOCTH €ro HacTYyIUICHUS.
Paznuunble 10X01bl K ONPEEIIEHNIO BEPOSITHOCTH CIIy4aitHOTO COOBITHS.

Cxema KOHEeYHOI0 YHCiIa PABHOBO3MOXKHBIX UCXOJIOB.

Cxema 0eCKOHEYHOI'0 YKcila PaBHOBO3MOKHBIX HCXO/I0B.

MopenupoBaHue TUCKPETHBIX CIy4ailHBIX BETHYUH.

MopenupoBaHre paBHOMEPHBIX HEIIPEPBIBHBIX CIIyYalHbIX BEJIUMYHH.

HccnenoBanne HENpEephIBHBIX CIydallHBIX BEIMYMH HAa OCHOBE Tpadudeckoro
MMpEeaACTaBJICHHUSA IINIOTHOCTHU BEPOATHOCTH.

3ausmue 4. Busyamusayus u nepeuunas o00pabomka cmMamucmuyeckou uH@opmayuu.
Dnexmponnvie mabnuywvt Excel kak uncmpymenm mamemamuueckotu 06pabomku ungopmayuu
Marepuan Juis OCBOCHUS

1.
2.
3.

o1

6.
7.

BapuanoHHbIe psAabl U UX BUIBL.

[pencraBneHne BaprualMoOHHOTO psiia cpeacTeamu Excel.

I'papuueckoe u300pakeHHE BAapUALMOHHBIX  PAJOB: TOJMIOH, THCTOTpaMMa.
JlnarpaMMBsl.

CpenHue BeTMUMHBI BApUALIMOHHOTO psJa: cpelHss (BHIOOpOUHas), MeinaHa, MoJa.
[Tokazarenn BapualMy BapHAllMOHHOTO psAJia: pa3Max BapbUPOBAaHMS, IUCHEPCHUS,
CpelHee KBapaTUIHOE OTKJIOHEHHE.

CratucTtuueckoe ouieHnBaHue. TOYHOCTh U HaJIe)KHOCTh OLEHKH.

ToueuHble ¥ NHTEPBAIBHBIE OLIEHKU ITapaMETPOB F'eHEPaIbHON COBOKYITHOCTH.

3ansimue 5. H3yuenue ceszeti mencoy GeUYUHAMU HA OCHOBE 8bIOOPOUHBIX OAHHBIX: KOPPENYUs U
peepeccust. Onexmponnvle mabauysl EXCel xax uncmpymenm mamemamuueckoii o6pabomxu
ungopmayuu

Marepuan Ui OCBOCHUS

1.
2.

3.
4.

5.
8.

@DyHKIMOHANbHAS, CTATUCTUYECKAs! U KOPPEALUOHHAS 3aBUCUMOCTb.

KoppensiimonHas cBsi3b MEXJy BeITUYMHAMU U €€ MoKas3aTelu (cuja, HampaBlieHUE,
HaJIEXKHOCTD).

Koaddunment koppensiuu Kak IoOKa3aTeslb TECHOTbl M HAlpaBICHHsS CBS3H, €ro
CBOMCTBA.

Bri6opounsliii koaddunueHT panropoii koppensuuu Crnupmena / Kennanna.
Bri6opounslit k03 dunment koppensuu [upcona.

ITocTpoeHue NpsMON JIMHUY IIAPHOU PETPECCUM.

IIposepra cmamucmuyeckux eunomes. Henapamempuueckue kpumepuu. DekmpoHHble madiuybl
Excel kax uncmpymenm mamemamuueckoii oopabomxu ungopmayuu (CaMOCTOATEIHLHO)



Marepuai Juid 0CBOEHUS

oakrwdE

Cratuctnueckas runore3a. OCHOBHAs: U KOHKYPHPYIOILAsl TUIIOTE3bI.
CraTtuctTudeckuil KpuTepuid. Y poBEeHb 3HAYMMOCTU M MOITHOCTh KPUTEPUSL.
Omun6xu nepBoro ¥ BTOPOro poja.

Kputnueckast 061acts 1 006JaCTh IPUHATHS THIIOTE3HI.
Henapamerpuueckue KpUTEpUH CpaBHEHUIA.

Hemnapamerpudeckue Kpurepuu Coriaacusi.

IIposepra cmamucmuueckux eunomes. llapamempuueckue Kpumepuu. I1eKmMpoHHblE MAOIUYLI
Excel kax uncmpymenm mamemamuueckoii o6pabomru ungopmayuu (CaMOCTOATEILHO)
Marepuan Ui OCBOCHUS

1.

2.

[IpoBepka THIOTE3 O paBEHCTBE 3HAYCHUH MapamMeTpPOB pPACIpEeNICHHI: CpaBHEHUE
CpeIHUX 3HAUCHUH IBYX F€HEPATBHBIX COBOKYITHOCTEH IMPU U3BECTHBIX JIUCIICPCHSIX.
[IpoBepka THIOTE3 O paBEHCTBE 3HAYCHUH MapamMeTpPOB pPACIpEeNICHHI: CpaBHEHUE
CpeIHUX 3HAYCHUU JIBYX I'€HEPATbHBIX COBOKYITHOCTEH MPU HEU3BECTHBIX, HO PaBHBIX
aucrepcusx (He3aBUCHMBIE BEIOOPKH).

7. IlepeyeHb OCHOBHOW M JOMOJHHUTEJLHOWH Y4yeOHOIi JuTepaTypbl, UHTepHeT-pecypcoB,
HEO0XO0AUMBIX /1JIs1 OCBOEHMS TN CIUTITTHHBI

OcHoBHas IuTEpaTypa

1.

bensko U.B. Teopuss BeposTHOCTEH, MaTreMaTU4ecKas CTATUCTUKA, MATEMATHYECKOE
nporpaMMHpOBaHue [DNEeKTpOHHBI pecypc]: ydeOHoe mocobue / W.B. bBenbko,
N.M. Mopo3osa, E.A. Kpumranosuu. — Munck: Hosoe 3nanue; M.: UH®PA-M, 2016.
—299 c.

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

BBenenue B Marematuueckoe MOJETHMpOBaHUE [DJIEKTPOHHBIN pecypce] : ydeOHOe
nocobue / mox pex. [1.B. Tpycosa. - Mockaa : Jloroc, 2004. - 439 c.

URL.: http://biblioclub.ru/index.php?page=book&id=84691B

I'pec [1.B. MaremaTtuka ans OakalaBpoB: YHUBEPCAIbHBIM Kypc s CTYACHTOB
I'YMaHHMTapHbIX HampaBieHul [ DIeKTpoHHBIH pecypc] : yuebHoe nocobue / I1.B. I'pec. —
M.: JIoroc, 2013. — 288 c.

URL: http://biblioclub.ru/index.php?page=book&id=233778

JlonoTHUTEIbHASI JIUTEpPaTypa

1.

AxTsamoB A.M. MaremaTka Jyisi COLMOJIOTOB U 3KOHOMHCTOB [ DJIEKTPOHHBIN pecypc] :
yuebHoe nmocobue / A.M. AxtamoB. — M.: ®uszmarnut, 2008. — 464 c.

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