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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuummmaa «MeTobl MaTeMaTUIecKoi 00pabOTKH JaHHBIX» OTHOCUTCS K 00s3aTEIIbHOM
gactu bimoka 1. Jlucuummuael  (Moxynu) Moayns yd4eOHO-HCCIIeIOBATEILCKOW M MPOEKTHOU
JESATEIbHOCTH y4eOHOro IUiaHa OCHOBHOHM Mpo(ecCHOHANBHOW 00pa3oBaTeNbHOM MPOrpaMMBI
BBICIIIETO 00pa30BaHUs — NPOrpaMMmbl OakanaBpuaTa 1o HampaieHuto noarotoBku 44.03.05
[lenarornueckoe obpazoBanue (C AByMSI MPOQMISAMHU MMOATOTOBKH), HAPABICHHOCTDH (IIPOQUIIb)
oOpazoBarenbHOM nporpamMmsl «MHpopmatuka. TexHomorus», ouHoit popmbl 00yUeHus.

[Tporiecc OCBOGHUS MUCHUIUIMHBI Oa3upyeTcs Ha 3HAHWSIX, YMCHHSIX H HaBBIKAX,
MPUOOPETEHHBIX TMPH HW3YYEHUH YYEOHBIX MPEAMETOB 00I1e00pa3oBaTEIbHON  IIKOJbI:
MaTeMaThka; airebpa, B TOM YHCIE OCHOBBI TCOPUU BEPOSTHOCTEH W MAaTEeMaTUYECKOM
CTaTUCTUKH; TE€OMETPHS; Hauala MaTeMaTHUeCKOro aHalIK3a.

Pe3ynbTaThl OCBOCHHS MUCHUIUIMHBI HEOOXOIUMBI I MPOXOXKIACHHS MpakTUK HaydHo-
uccienoBaTensckas pabotra obOs3arenbHoM yactu  brnoka 2. Ilpaktuku  Moayna  yuebHo-
WCCIICIOBATENILCKAsS W TIPOCKTHAS JICATEIBHOCTh; IS BBIMOTHEHHWS W 3alIUTHl BBITYCKHOM
kBannukaronHoit padbots! broka 3. 'ocynapcTBeHHas UTOroBasi aTTeCTaIusl.

1. Ilepeyenr mIaHUpYeMBIX Ppe3yJbTaTOB 00ydyeHHs (oOpa3oBaTe/IbHBIX
pPe3yJIbTaTOB) MO AMCHUILINHE

Iesabro ocBoeHMs AUCUUILUIMHBI «MeToabl MaTeMaTH4ecKoii 00pabOTKH JaHHBIX» SBIISETCS
MOJroTOBKa ©OakajmaBpa K MNpo(ecCHOHATBFHONW NeATENPHOCTH YUYUTeNs 00pa3oBaTeIbHON
opranuzaiuu. JlUcUMIUIMHA MpeJHa3HauYeHa JaTh OyAyIUM YYHUTEISIM IPO(hecCHOHAIBHYIO
(TEOPETHYECKYI0O M TPAKTUYECKYIO0) TOJATOTOBKY, CBSI3aHHYIO C (OopMUpOBaHHMEM OIbITa
ceun(uyeckoil MaTeMaTHYeCKOW JesATEeIbHOCTH, HANpaBJICHHOM Ha pelleHHe Hay4dHo-
HCCIIEIOBATENbCKUX U SKCIIEPUMEHTANIBHBIX 3a]1a4 B Ipo(eccroHaAIbHOM cdepe.

3agaveil OCBOEHHUS AUCLUIUIMHBI SBJISETCS 3HAKOMCTBO C TUIOHYHBIMU METOAAMHU U
npueMaMH  CTPYKTYPHPOBAaHUSI M CTaTUCTHYECKOW OOpabOTKM  JAHHBIX, DSJEMEHTaMH
MaTeMaTHYeCKOro MOJETUPOBaHMS SIBIIEHUH U MPOLIECCOB; pa3BUTHE MPEJICTABICHUH O CYITHOCTH
MaTEeMaTHYeCKOro METOJa MO3HaHUSA JEMCTBUTEIBLHOCTH M BO3MOXHOCTSAX €ro NPUMEHEHMs B
€CTeCTBEHHbIX M TyMaHUTApHBIX HayKax, B IICHXOJIOTO-NEAArOrMYeCKUX HCCIeIOBaHUAX, B
OpraHMU3alMOHHO-YIPaBIeHYeCKON chepe U APYyrux o0NacTAX AeATeIbHOCTH; (OPMUPOBAHUE Yy
CTYZICHTOB HAy4YHOTO CTWJIS MBIIUIEHHs, O0a30BbIX HAaBBIKOB aHAJIUTHYECKON J1€ATEIBbHOCTH,
JIOTUYECKUX M KOMOMHATOPHBIX CHOCOOHOCTEH; (OpMHUpPOBAaHME U PpA3BUTHE KOMIIETEHIUI
Oyayliero y4uTess, CBA3aHHBIX C MPUMEHEHHMEM MaTeMaTHYeCKUX METOA0B 00paboTKU
nH(popManuy B mpo(hecCuOHAIBHOM, B TOM YUCIIE UCCIIE0BATENbCKOMN 1eATeIbHOCTH.

B pe3ynbraTe ocBOoeHUS COAep KaHUS AUCHUILTUHBI «MeTo/Ibl MaTeMaTu4eckoi 00paboTKu
JTAHHBIX» OOYYArOIIUICS JOJIKEH OBJIAJIETh CIEAYIOIIMMH pe3yjbTaTaMu oOydeHus (B Taliuie
MPEJCTaBICHO COOTHECEHHE OO0pa3oBaTEIbHBIX pPE3YyIbTaTOB OOyUeHHS MO JAUCHUIUIMHE C
WHIWKATOPAaMH TOCTH)KEHUSI KOMITETCHIINH ):

Komnerenuus u O06pa3oBarenbHble Pe3yIbTaThl AUCIUTIIMHBI

UH/IUKATOPHI ee (aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)

JOCTHUXXCHUS B

S —— 3HaeT yMeeT BIIafieeT

VYK-1. Cnocoben OP-1. 3naer o OP-2. Ymeer onpenensrs u
OCYHICCTBJIATH IMOUCK, BO3MOXXHOCTH TPUMCHCHUA | UCIIOJIL30BATh
KPUTHUYCCKHUH aHATIH3 U 0a30BBIX MATEMATHYECKUX | BO3MOXXHOCTHU MPHMEHEHUS
CHHTE3 HH(pOpMaIHuHy, KOHCTPYKLUN JUIst 0a30BBIX MaTeMaTUYECKHX
HNPUMEHSATH CUCTEMHBIH dopmanuzanun u KOHCTPYKIUH JUIs
IMOAXOJ JIJIs pELICHUs [PEACTaBICHUSA dbopmanuzanum u




MOCTaBJIEHHBIX 3a7ay.

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

VK 1.2 — Haxonaur,
KPUTHYECKH aHAJIU3UPYET
Y BHIOMpAET
nHpopmaruto,
HEOO0XO0AUMYIO ISt
pelIeHUs TOCTaBICHHOM
3a/1a4H.

VYK 1.3. — PaccmaTpuBaet
pa3IuYHbIC BAPUAHTHI
pellIeHus 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 ICCIICTOBAHUS
uH(popManuu Ha
(hopMaIbHOM SI3BIKE
MaTeMaTUKHU

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

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

Hpe/ICTaBICHUS
uHpopMauu

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 TIPUMEHCHHS
MaTeMaTHYECKUX CTPYKTYP
JUTSL UCCIICTOBAHMS
uH(popMmanuu Ha
(hopMaIbHOM SI3BIKE
MaTeMaTHKHU

OP-8. Ymeer onpenensars u
HCII0JIb30BATh
BO3MOKHOCTH TIPUMECHEHUS
MaTeMaTHYCCKUX MOACIICH
JIIS UCCIICIOBAHUS
JIETEPMUHUPOBAHHBIX
MIPOILIECCOB (SIBIICHUIT) Ha
(hopMaTbHOM SI3BIKE
MaTeMaTUKU

OP-10. YMmeer onpenensath
U UCTOJIb30BaTh
BO3MO>KHOCTH IIPUMEHEHUS
MaTEeMaTHYeCKUX MOJENIEeH
JUISL ACCIIEI0OBAHUS
CTOXaCTHYECKHX MPOIIECCOB
(sBneHMit) Ha hopManbHOM
S3bIKE MaTEMaTUKU

OIIK-9 Cnocoben
MTOHUMATh TPUHITAITHI
paboThI COBPEMEHHBIX
WH(pOPMAITMOHHBIX
TEXHOJIOTUI U
WCIIOJTb30BATh UX JISI
pelieHus 3aaaq
npodecCuoHAITBHON
NeSTEIILHOCTH.
OIIK-9.1. BeiOupaer
COBpEMEHHBIC
nH(pOpMaMOHHBIE
TEXHOJIOTHH U

OP-11. 3naer o
BO3MOKHOCTH
HCITOJIb30BAHMS
MPOTPaMMHBIX CPEJICTB TS
MPENICTABICHUSI U OOPaOOTKH
KOJTMYECTBEHHOI
uH(pOopMaLIUH

OP-13. 3Haer o
BO3MOKHOCTH
HCITOJIb30BAHMS
MPOrPaMMHBIX CPEICTB JUTS
TIOCTPOCHUS U MCCIICTIOBAHUS

OP-12. Ymeer onpenienats u
UCTIOJTb30BaTh
BO3MOYKHOCTH ITPUMEHEHHS
MIPOTPAMMHBIX CPEACTB IS
NpeCTaBICHUs U
00pabOTKN KOJTMIECTBEHHOM
uHpopManun

OP-14. Ymeer onpenensts u
HCIIOJIb30BaTh BO3MOKHOCTH
UCTIOJIB30BaHUS
HPOTPaMMHBIX CPEICTB JUIS
MIOCTPOEHHUS! 1 MCCIICIOBAHUS




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

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

MaTEMaTHYECKUX MOJEIEH
MIPOLIECCOB B PAMKaX
peleHus
npodecCHOHATIBHBIX 33134

MaTeMaTHYECKUX MOJEIEH
MIPOLIECCOB B PAMKax

petieHus NpoheCCHOHATBHBIX

3aaa4

2. O0beM JMCHUILUIMHBI B 324eTHBIX eJMHULAX C YKAa3aHHEM KOJHYeCTBA aKajeMHYeCKHX
4YacoB, BbIJIEJICHHBIX HA KOHTAKTHYI0 padoTy oOydamoiiuxcsi ¢ mnpenojaasarejeM (1o
BH/AM Y4eOHBIX 3aHATHIA) M HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst

YueOHbIe 3aHITHS
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3. CoaepxaHue TUCHMIUIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3jiejiaM) ¢ YKa3aHUeM
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 3aHAMUIL

KomdecTBo yacoB 1o ¢oopMam opraHu3arum
o0yJeHus
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1 MareMaTHueCcKue KOHCTPYKIIMH U 6 8 20
' JIETEPMUHUPOBAHHBIC MOICITU
CroxacTu4eckue MOJIeNu U
2. CTaTUCTUYECKass 00paboTKa 6 8 — 20
nHbOpMauu
Maremarnueckast 00paboTka
3. P 6 14 - 20
PE3yIIbTaTOB SKCIICPUMEHTOB
Hroro 18 30 — 60

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

MaremaTuyecknue CTpyKTYpBI

[Ipouenypa cuera W mporenypa HU3MEpPEHHs KakK MPOCTEHIINE Clydyau IOCTPOEHUs
MaTeMaTH4ecKoi Monenu oObekTa. HaTypanbHble ymcia; 1eble Yuclia; paldoHalbHbIE YHCa;
NEHCTBUTENbHBIE 4YMCIa KaKk OECKOHEUHble JeCATHYHble ApoOHU. AHaIUTHYECKOE W
reOMeTpHUYECKOe MpeACTaBleHHe NaHHbIX. OmnucaHue oOBbEKTa TOYKOM Ha 4YMCIOBOM MpPSIMOIA,
HECKOJIbKUMH YHUCJIOBBIMHM IapamMeTpaMu (TOUYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM).
Marpuis! 1 BekTopsl. Cuctembl KoopanHaT. COBOKYITHOCTH 00BEKTOB (MHOXKECTBA), CIIOCOOBI UX
3aJlaHus ¥ BUJBL; TYCTOE M YHUBEpCcAbHOE MHOXecTBO. Onepannu HaJ MHOXKecTBaMU. buHapHbie
OTHOLICHMS HAa MHOXECTBaX M HUX CBOHCTBa (pedaeKCHUBHOCTb, CHMMETPUYHOCTD,
TPaH3UTUBHOCTb, AHTUCUMMETPUYHOCTD). OTtHoueHue BKJIIOUEHUS, OTHOIIIEHHE
SKBHUBAJIEHTHOCTH, OTHOIIEHUE nopsaka. OToOpakeHHsi MHOXKECTB U UX BUABI, GyHKUIUU. Mepa
MHOKECTBa Kak (YHKIUS, W3MepeHue MHokecTB. [loHsATHE O pa3MepHOCTH MaTeMaTH4eCKOIro
00BEKTa M MPOCTpaHCTBA OOBEKTOB. MeTpuka Kak (YHKIHS, PacCTOSIHHE MEXIYy OOBEKTaMH.
[ToHsiTHE O METPUUECKUX MPOCTPAHCTBAX

JleTepMUHUPOBaHHBIE MaTEMATHYECKHUE MOJIEH

Wnes MaTeMaTH4eCKOI0 MOJEIUPOBAHMS U €T0 LENN (JIECKPUITUBHBIEC, ONTUMHU3ALMOHHBIE,
yIpaBieHYeCKHe MO ). DTarbl IOCTPOCHUS U UCCIIEJOBAHUS MaTEMaTHYECKOW MOIeTH (BBIOOD
MEPEMEHHBIX U UX 0003HAueHH, ONMHMCAaHUE MEPEeMEHHBIX, (POPMYIUPOBAHHUE 3a/laud Ha SI3bIKE
MaTEeMaTHUKH, PEIICHUE 3a/lauu, UHTEpIpeTaIus pe3ynbTaToB). Onucanne o0bekTa (mporecca) ¢
IIOMOLIBIO YMCJIOBOM IOCienoBarenbHocTU. [Ipumep auckpeTHOM Monenu (Hampumep, 3ajada o




Pa3sMHOXEHHUU KPOJHMKOB, NMPUBOJAIIAs K mocienoBarenbHoctn dubdonayun). CrnocoObl 3a1aHus
4YuCcIOBOM  mocienoBatenbHOocTH.  CBoiMcTBAa  HPOLECCOB M CBOMCTBA  UYHMCIIOBBIX
MoCIe0BaTeIbHOCTEH (MOHOTOHHOCTh, OTPAHUYCHHOCTh, IUKIUYHOCTH). OmmcaHue oObeKTa
(mporuecca) ¢ moMolbro yucioBoi GpyHkiuu. Ilpumep HenpepslBHOM Mojenu (HampumMep, 3aaada
0 TUIOLIA/IM KPYroBoro cekropa). CrocoOsl 3aganus yucioBoi GpyHkuu. CBOMCTBA MPOIECCOB U
CBOWCTBA 4YMCIOBBIX (YHKUUH (MOHOTOHHOCTb, OIPAaHUYEHHOCTb, YETHOCTH/HEUETHOCTD,
nepuonYHOCTh). [loHsATHE 0 OECKOHEYHO OOJIBIINX/0ECKOHEYHO MANIBIX (PYHKIMSIX, O CPAaBHEHUH
ckopoctu pocta ¢pyHkuuid. ConocraBieHne 0COOEHHOCTEH TUCKPETHON M HENpPEpBIBHOW MoJeNIn
OJTHOTO TIporiecca (Harmpumep, 3a1a4a 00 H3HOCE 000PYAOBAHHS).

OnTUMH3aIIMOHHBIE MATEMATHYECKHE MOJIEIN

[lonsatne o nuHEHHOM mporpammupoBaHuu. I[IpomsBomHas (YHKIHM Kak HWHCTPYMEHT
ONTUMM3ALMOHHOIO aHainu3a. [lpumep OIHONApaMETPUUYECKOM ONTHUMHU3ALMOHHON MOJEIU
(mampumep, uzonepumeTpudeckas 3anada). [Ipumep aByxmapaMeTpUuecKOd ONTHMH3AIMOHHOMN
Mojenu (Hampumep, METOJ, HAMMEHBIINX KBAaJpPaTOB M €ro MNPUMEHEHHE K 3ajade o0
anmnpoKCUMAaIlMU JIMHEHHOU (pyHKIIMEH; BEIBOJI ypAaBHEHUS IPSIMOM JIMHUY TAPHOM perpeccun).

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

CroxacTu4yeckne MareMaTH4eCKHe MOIEIN

JlerepMUHUpPOBaHHbIE W Cly4dailHble mnporecchl. Heonmpeaen€éHHOCTh B MaTEMaTHYECKHUX
Mozensax. OnucaHue MacCOBBIX CIy4alHBIX SBICHUM METOAAMM TEOPUM BEPOSITHOCTEH.
JlocToBepHbIE, HEBO3MOJKHBIE, CllydyaliHble COOBITHA. BeposTHOCTH ciydyallHOro COOBITHUSI Kak
Mepa BO3MOXKHOCTH €r0 HACTyIUIeHUs. JIUCKpeTHble M KOHTHUHYaJbHBIE IIPOCTPaHCTBA
AJIEMEHTapHbIX COObITHI. MaTtemaruueckass MoJenb CIy4ailHbIX COOBITUH C KOHEYHbIM /
OECKOHEUHBIM YMCJIOM DPABHOBO3MOXHBIX HCXO/J0B (KOMOMHaTOpHOE / TE€OMETPHUYECKOe
ornpezeneHue BepoSITHOCTH). OIeHKa BEPOSITHOCTH COOBITHSI MO €ro 4acTOT€ B AKCIIEPUMEHTE
(craTHcTHYECKOE ONpeeNieHHe BepOsATHOCTH). MoaenupoBaHWe JUCKPETHBIX — CIy4aifHBIX
BennuuH. IloHsATHE O 3aKkOoHE pacnpeneneHuss BEPOSATHOCTEH M YHUCIOBBIX XapaKTEPUCTHKAX
JVCKPETHON CIIy4allHOW BEJIMYUHBL. MOJEIMPOBAHUE HENPEPBIBHBIX CIIyYalHBbIX BEJIMYUH.
[lonATHE O IUIOTHOCTH PACHPENEICHUS BEPOSITHOCTEM W  YMCIOBBIX XapaKTEPUCTHKAX
HEINPEPBIBHOW CIydyallHOM BeaW4MHBL. IIpuMepsl pacmpeneincHuil HENpEpPBIBHBIX CIIy4alHBIX
BEJIMYMH (PaBHOMEpPHOE pacIpe/ielieHre, HOPMaJIbHOE paclpeiesieHUe, pPACIpeleleHHe «XU-
KBazpar», pacnpenencaue CTbrofieHTa, pacnpeneicaue duiepa).

Bri6opounblii MeTos

3aayn MaTeMaTH4eCKON CTaTUCTUKH, CBSA3b U Pa3IMyue ¢ Teopueil BeposiTHocTeil. O6mmue
CBeleHUsI O BBIOOpOYHOM MeToje. CTaTUCTUYEeCKHE IaHHbIe: T'eHepajbHas COBOKYMHOCTb U
BBIOOpPKA, 3aBHCHMBbIE U HE3aBUCUMbIE BBIOOPKH; NIEpBUUHAs 00paboTKa JaHHBIX (paHXHpPOBaHUE,
IpYNIUPOBKA, TOCTPOEHUE BapUALMOHHOTO psijia). JIMCKpeTHbIe U MHTEpBaJIbHBIE BapHallMOHHBIE
pAdbl, MEpexo] OT HHTEPBAJIBHOTO psija K IJUCKPETHOMY. [eomeTrpuueckoe MpeacTaBlieHue
CTaTUCTUYECKUX JIaHHBIX: IIOJIUTOH, T'MCTOrpaMMa, JIENIECTKOBbIE M KPYTOBBIE JHAarpaMMBbI;
BO3MOXXHOCTH npuMeHeHus Excel as Bu3yanuszanuu JaHHBIX.

CraTucTuyeckoe OlleHUBaHUE

IlepBruuHbIe OnucaTeIbHbIE CTATUCTUKH: MEPHI MOJ0XKEHUs (MEephl LIEHTPAIbHOIN TeHICHIIUU
W KBaHTWIM paclpeleieHus) M Mepbl H3MEHUHMBOCTH. YCpEJHEHHE MJaHHBIX (CpeaHsis
BbIOOpOYHAs, MOJla U MeAuaHa BbIOOpkH). KBaHTMiM pacnpeneneHus (MPOLEHTUIN, KBAPTUIIH).
Mepsr pazbpoca gaHHBIX (pa3Max BBIOOPKH, IUCIIEPCUS M CpeIHEe KBAJAPAaTUYHOE OTKIOHEHHE,
acUMMeTpus, 3Kcuecc). Maes craTUCTU4ECKOro OlleHHBaHUA. TOYHOCTh U HAAEKHOCTH OLIEHKH.
Toueunsle M HMHTEpBalbHBIE OLIEHKUM MApaMETPOB pacHpenencHus. BpiOopouHas cpenHss u
BBIOOpOYHAs TUCTIEPCHSI KAK TOUEUYHbIE OIICHKH I'eHEepabHON CpeiHeN U reHepalbHOW AUCIIEPCHH.




I[OBepI/ITeJIbHBIe HUHTCPBAJIBI  IJId  OLHCHKHU  MATCMATHUYCCKOIO0  OXHIaHUAd U CPCAHCTO
KBaApaTUYHOI'0 OTKJIOHCHHSA HOPMAJIBHOI'O PAaCHpCACICHUA. Bo3MoxxnocTH IMPUMCHCHHA Excel
IJIA ITOJTYYCHUA XapaKTCPUCTUK BbI60p0‘IHBIX JaHHBIX.

Pa3nea 3. MaremaTnueckasi 00padoTka pe3yJbTaTOB IKCIIEPHMEHTOB

Koppensius u perpeccusi BeIU4YUH

Bunapl cBsazeir mexnay BenmuunHamu. [loHsTHE O (YHKIMOHAIBLHOHM, CTATUCTHYECKON U
KOPPEJIILIMOHHONW 3aBUCUMOCTH. 3aJaud KOpPPESUOHHOrO aHaiu3a. KoppensiuuoHHas 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 panrosoii koppemnsiuuu Crnupmena /
Kennanna, xoaddumnuent koppensuuu [Tupcona. 3agaunm perpecCHOHHOTO aHanu3a. Y CIOBHBIC
CpenHue U BBHIOOpPOYHOE ypaBHeHHE perpeccuu. [locTpoeHue mpsiMoll TUHUU MApHON perpeccuu
METOJIOM HAMMEHBIINX KBAApaTOB. [IOHATHE O HETMHEWHOW PErPECCUU.

IIpoBepka CTaTUCTUYECKUX THIIOTES

M3mepeHuss M 1IIKajgbl B HAyYHbIX MCCIEJOBAaHUAX (HOMHHATUBHAs, paHIoBasd,
UHTEpBaJibHasA, aOCOJIIOTHAs WIKana). ['mnore3sl Hay4yHble M cTatucTUueckue. Maes mnposepku
CTaTUCTUYECKOW TMIIOTE3bl. Y POBEHDb CTATUCTUUECKON 3HaYMMOCTU. CTaTUCTUUECKUN KPUTEPUHN U
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 M HemapaMeTpUYecKHX KpurTepusax. Kpurtepuu pasnuuuil.
Henapamerpuueckue KpUTEpUHM Uil CBSI3HBIX BBIOOpPOK (kpurepuii 3HakoB G, T-kpurepuit
Bunkokcona). Henapamerpuueckue KpUTepuM JUIsl HECBA3HBIX BBIOOpOK (U-kpurtepuit MaHHa-
Yuthu). 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 siBIIsieTcsl 0co00il popmoii opranuzauuu y4eOHOTO
mporecca, MpeaCcTaBisionias CcoO0OW IUIAaHMPYEeMY0, TI03HABaTEJIbHO, OPTraHU3alOHHO WU
METOJIMYECKH HaIpaBIIIEMYI0 JEATENbHOCTh CTYJIE€HTOB, OPUEHTHUPOBAHHYIO Ha JOCTHIKEHHE
KOHKPETHOTO  pe3yjibTara, OCYHIECTBISeMYl0 0e3 TpsMOi  IMOMOIIM  IperojaBaTess.
CamocrosiTenbHast paboTa CTYJIEHTOB SIBISIETCS COCTaBHOW YacThi0 y4yeOHOW pabOThl U HMEET
LEJIbI0 3aKpeIUIeHne U YriyOJeHrne MOJYy4YeHHbIX 3HAaHUN M HaBBIKOB, IMOUCK M HpUOOpeTeHHe
HOBBIX 3HaHHM, a TaK)Ke BBINOJIHEHUE YYEOHBIX 3aJJaHUM, MOATOTOBKY K MPEACTOSALINM 3aHITHIM
u sKk3aMeHy. OHa npenycMaTpuBaeT, Kak MpaBuiIo, pa3paboTKy pedepaToB, HaUCAHUE JOKIIA/I0B,
BBITIOJTHEHUE TBOPUYECKUX, UHIUBUYAIbHBIX 33/JlaHUl B COOTBETCTBUHM C y4e€OHOW IpOorpammoit
(TeMaTMYECKUM IUIAHOM HM3Y4YEHHUs TUCLMIUIMHBI). Tema IJii TaKoro BBICTYIUICHHSI MOXET ObITh
MpeJIoKeHa MpenojiaBaTeieM Wik u30paHa caMHUM CTYJEHTOM, HO MaTepuajl BBICTYIJICHUS He
JOJDKEeH — AyOnupoBaTh — JIGKIMOHHBIA — Marepuai.  PedepaTuBHBI ~ Marepuan  CIyXHT
JONOJTHUTENbHON HHpOpManueil ans paboTel Ha MNpakTHUECKUX 3aHATUAX. OCHOBHas 1elb
JAHHOTO BHJA PabOTBI COCTOMT B OOYYEHHUH CTYACHTOB METOJIAaM CaMOCTOSITENIbHOW paloThI C
yu4eOHbIM MaTepuanoM. /[ MONHOTHI YCBOEHHs TEM, BBIHECEHHBIX B MPAKTUYECKUE 3aHATHUS,
TpebyeTcst pabora ¢ mepBOMCTOYHMKaMU. Kypc mpemycMaTpuBaeT CaMOCTOSATENBHYIO pPadoTy



CTYIGHTOB CO CIEIMalbHON JuTepaTypoil. CleayeT OTMETUTh, YTO CaMOCTOsITeNbHas paboTta
CTYJICHTOB pe3yJIbTaTHBHA JIUIIb TOTa, KOTJa OHA BBIIOIHACTCS CHCTEMAaTHUECKH, TUIAHOMEPHO H
LEJICHAIIPABJIEHHO.

3agaHus U1 CaMOCTOSITEIBHOM PadOTHI IPETyCMaTPUBAIOT UCTIOIB30BAHNE HEOOXOJMMBIX
TEPMUHOB U MOHATHH 1Mo mpobieMaTrke Kypca. OHM HALlEIMBAIOT HA MPAKTHYECKYIO paboTy 1o
NPUMEHEHHIO M3Y4aeMOT0 Marepuala, MOMCK OMOanorpaduyeckoro MaTepuaia M 3JIEKTPOHHBIX
MCTOYHHUKOB MH(POpMAIINHU, WILTIOCTPATUBHBIX MaTepHaioB. 3alaHus TI0 CAMOCTOATENIBHOM paboTe
JAI0TCS 10 TeMaM, KOTOpbIe TPEOYIOT TOTOIHUTEIbHON ITPOPAOOTKH.

OOmwmii 00BbeM CaMOCTOSTENFHOW pabOThl CTYIEHTOB MO JUCIMIUIMHE BKJIIOYACT
ayZIMTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTEIILHYIO pabOTy CTYACHTOB B TEUECHHE CEMECTPA.

AynuTopHas caMmocTosiTelibHas paboTa ocymiecTBisieTcs B (OpPME  BBITOJHEHHS
MUCBMEHHBIX MTPOBEPOYHBIX paldOT M0 AMCHUILIMHE, B TOM YHCIIE ¢ IPUMEHEHUEM MPOTPaMMHBIX
CpencTB. AyquTOpHas caMOCTosATeNbHasl paboTa obecrnedeHa 0a30i JUIAKTUYECKUX MaTepHAaIoB
0 pazjenaM AUCHHUIIIHHBL

BreaynutopHass camocTosiTenpHas paboTa OCyHIECTBIsieTcss B (opMe BBIOJHEHHS U

MOJrOTOBKM K KOMMEHTHPOBAHHIO CaMOCTOSTENIBHBIX pabOT, UTOrOBOW KOHTPOJIBHOW pabOTHI;
pa3paboOTKU CONEpIKaHUs W MPE3CHTAUN JTOKJIAJ0B 10 TeMaM HWHJWBHIYaJbHBIX U TPYIITOBBIX
IPOEKTOB, pedepaTos.

,Zlfl}l CamMoCcmoaAmenbHoll NO020MOBKU K 3aHAMUAM RO 0”014”11.71”1-!8 pekomendyemc;l
ucnojib3zoeamo ytte6no-mem00ultec1<ue 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. Brnamosa E.B. OcHoBel Maremarudeckoil 00paOoTku uHPOpManuu: yueOHO-
METOAMYECKHE  PEKOMEHJAIMU JUis  OakaJlaBpOB  HANpaBJCHUS  MOATOTOBKHU
«[lemarornueckoe obOpazoBanue». / BmamoBa E.B., MakeeBa O.B., CubupeBa A.P.,
®omanoBa E.B., IlpranoB A.B. — VYaesaock: ®I'BOY BO «Yal'TlY um. W.H.
VaesHoBay, 2017. — 43 c.

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

4. DneMeHThl TEOPHH BEPOATHOCTEH, MaTeMaTHYEeCKOW CTATUCTHKU W aHalIU3a CHCTEM
MaccoBoro ooOcmyxuBanus. Yacte 1. BBeneHume B Teopuo BepostHOCTEH. Kpartkuii
I/ICTopI/I‘leCKI/Iﬁ 9KCKYpPC: yqe6H0e nocobue s MOArOTOBKU 0akanBpOB M MAarucTpoB
HematemaTUYeCKUX HarpaBieHuid / cocT. H.A. Bonkosa, H.B. I'myxosa. — Yabsnosck: Yal'TIVY
nmeHU U.H. Yabsgnona, 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 B cooTBeTcTBMM ¢ NpHUHIUNAMU bBoJIOHCKOTO mporecca OpUEHTHPOBAHBI
MPENMYIIECTBEHHO HE Ha COOOIIeHNne 00yJaroneMycs KOMIUIEKCa TEOPETHIECKNX 3HAHUH, HO Ha
BbIpabOTKYy y OakanaBpa KOMIETEHIMH — AMHAMHUYECKOro Habopa 3HaHUI, YMEHH, HaBBIKOB U
JMYHOCTHBIX KayeCTB, KOTOPHIE MO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
TpyZa ¥ YCIEUIHO NPOQPeCcCHOHATBHO Pean30BhIBATHCS.

B mpouecce onenkn 6akaiaaBpoB HEOOXOIMMO MCHOJIB3YIOTCS KAaK TPAaJUIMOHHBIC, TaK U
WHHOBAIlMOHHBIE THIBI, BUABI U (GOpPMBI KOHTpOJA. [Ipu 3TOM MOCTENEHHO TpPaaUIIMOHHBIE



CPEACTBA COBEPLIEHCTBYIOTCS B pYyCl€ KOMIIETEHTHOCTHOTO IIOAX0Jd, a WHHOBALMOHHBIE
CpelICTBa alallTUPOBAHBI JJIs1 IOBCEMECTHOI'O MPUMEHEHHUSI B POCCUNCKON BY30BCKOM MPAKTHUKE.
Lenbp mpoBeqeHHsl aTTeCTAMA — TPOBEPKA OCBOCHHS OOpA30BATEIBHOW MPOTPAMMBI
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. KOoHTpob ycBOeHHs MaTepualia BeleTCsl PEryJspHO B TEUEHUE BCETro
CEMECTpPA Ha MPAKTHYECKUX 3aHATUSIX.

Ne CPEJICTBA OHEHUBAHMUAI,

/11 UCIIOJIB3YEMBIE JIJIS1 TEKYIIETO OO6pazoBaTebHbIC
OILICHUBAHMSI [TOKa3aTes PE3yNbTaThl JUCIUILINHBI
(dbopMHpOBaHUST KOMIIETCHIINN
1. OueHo4HbIe cpeaACTBA OP-1. 3Haer O BO3MOXHOCTM MPUMEHEHUS
JIA TeKYLIeld aTTecTaluun 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 CamocrosTenbHas paboTta MaTeMaTHYeCKUX CTPYKTyp [UId  OIHCAHHUsA
OC-7 CamocrosTenpHas pabota uHpopMauuu  Ha  (GOpPMAIbHOM  SI3BIKE
OC-8 UtoroBast KOHTpOJIbHAs MaTeMaTUKHU
pabora / TBopueckoe 3agaHue / OP-4. Vwmeer ompenensiTh W HCIOIb30BAThH
Pecgepar / [Ipoekt BO3MOYKHOCTH TPUMEHEHHUs MaTeMaTH4YEeCKHUX
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 MaTeMaTHYEeCKUX
CTPYKTYp Ul HCCIelOoBaHHUs WH(pOpMalMU Ha
(bopMaTEHOM SI3BIKE MaTEMATHKA

OP-7. 3Haer 0 BO3MOXHOCTM HPUMEHEHUS
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
(bopManTbHOM S3bIKE MAaTEMATUKU

OP-9. 3Haer 0 BO3MOXHOCTH NPUMEHEHHUS
MaTeMaTHYECKUX MOJENeH UId HMCCIeI0BaHUA
CTOXAaCTHUYECKUX TMPOIECCOB  (SBJICHHI) Ha
(opMaTbHOM SI3bIKE MATEMATUKU




OP-10. VYmeer ompenensitTb U HCHOJIB30BATH
BO3MOXXHOCTH TPHUMEHECHUS MaTeMaTUYCCKUX
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
MPOrPpaMMHBIX ~ CPEACTB Ui TOCTPOSHUS U
HCCIIETOBaHMS MaTeMaTHYECKUX Mozeei
TMIPOIIECCOB B paMKax peleHus
podeCcCHOHATTBHBIX 3144

OP-14. VYwmeer omnpenenitb W HCIOJIb30BATh
BO3MO)KHOCTH  HCIIOJIb30BaHUSI  MPOTPAMMHBIX
CpeACTB Ui TIOCTPOSHHMS M HCCJICIOBAHUS
MaTeMaTUYECKUX MOJETeH MPOIIECCOB B paMKax
peteHust mpodeCCHOHATIBHBIX 3a1a4

Mamepuanwt, ucnonv3yemole 011 MEKyu{e20 KOHMPOJiaA YCHesaemocmu
odyuarowuxca no oucyuniune

Onucanue OLICHOYHBIX CpPCACTB U HeO6XOI[I/IMOl"O 060py,Z[OBaHI/I$I ()ICMOHCTpaLII/IOHHOFO
MaTepHana), a TaKXKXe MpoucaAypbl M KPUTCPUHU OLCHUBAHWA WHIAWMKATOPOB AJOCTHIKCHUA
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

Ilpumepnoe cooeprcanue umoz080ii KOHMPOILHOU padomul

3ananbl MHOXecTBa A, B, C (KOHeuHble MO0 CYETHbIE/ YHUCIOBBIE TPOMEXKYTKH,
00JlacTH Ha TIJIOCKOCTH WJIM B TPOCTpaHCTBE). HalTH KOMWYECTBO DIIEMEHTOB/MEpY
yKa3aHHOTo MHOXKecTBa (Harnpumep, A N (B\(C)).

Bo MHOXecTBe ... 3aJlaHO OTHOIICHHE ... MEXKAY DJIEeMEHTaMH. OJTO OTHOIICHHE
SBISIETCS: @) PYHKIIMOHAIIBHBIM COOTBETCTBHEM; O) OTHOIICHHEM SKBUBAJCHTHOCTH;
B) OTHOIIIGHWEM  TOpsJIKa;  T) OMEeKIueil; 1) CHMMETPUYHBIM  OTHOIICHHUEM;
) peIeKCUBHBIM OTHOUIIEHUEM; ) TPaH3UTHUBHBIM OTHOUIEHUEM;
3) aHTUCUMMETPUYHBIM OTHOIIICHUEM.

3aaHHas YMCIIOBas TIOCIIEIOBATEIFHOCTh SBIISICTCA: a) BO3pacTarolieii; 0) yObIBaromei;
B) OTPAaHUUYEHHON; I') LIUKJINYECKOM; 1) apuMeTHIecKoit IIPOrpECCUEH;
€) TEOMETPUYECKON TPOrpeccHe; k) OECKOHEUHO Majoi; 3) OECKOHEYHO OOJIBIIION;
1) CTallMOHAPHOM; K) CXOSILIEHCS.

VY CTaHOBUTH COOTBETCTBUE MEKY YUCIOBBIMU (DYHKLIHAMHU U UX Irpadukamu.



10.

PonE

Oynkius 3agaHa rpadguxkoM. HalTh KoIMuYecTBO LENbIX 3HAUYEHUH aprymeHTra, 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 Oyayliem, €clidi OHO cyliecTByeT. (OxapakTepu3oBaTh
MOBEJCHHE BEJIMYMHBI B TEPMHUHAX BO3pacTaHMs/yOBIBAaHHs, 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 nmnapamerpa. IlpoBepuTh rumoresy o0 CTaTUCTHYECKON
3HAYUMOCTH PA3IMUUN MEXKIY IPyIIIaMHU.

Hpumepnoe codepafcanue Uumo2o6020 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.

[Ipunymars BeIWUYMHY, 3aJaHHYIO PE3YyJIbTaTaMU HECKOJIbKMX M3MEPEHUN B yKa3aHHBIE
MOMeHTHI BpeMeHH. ChopMynupoBarh 3a7ady, CBSI3aHHYIO C MPOBEPKOM THUIIOTE3BI O
XapakTepe pacnpeiesICHUs] BEIMYUHBI C TeUeHUEM BpeMeHHU. [10 BO3MOKHOCTH OTBETUTH
Ha Bompoc 3aaayu. [IpennokuTh BapuaHThl, KOTJa MpaBAoNog00Ha OyAeT TUmoTe3a 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-
MO0 OIEHUTDH BEPOSITHBIC 3HAYCHUS ITUX IMAPAMETPOB, UCXOJS U3 TaHHBIX?

Ilpumepnutii nepeuens mem pegpepamoe

CpaBHeHHE pa3TUYHbIX KPUTEPHUEB MPOBEPKH CTATUCTHUECKUX TUIOTE3.

[TocTanoBKa 3aga4u JUCIIEPCUOHHOTO aHAJIW3a U OCHOBHBIE MOJIXO/IbI K €€ PEIICHHUIO.
[TocranoBka 3aaun paKTOPHOTO aHAIN3a U OCHOBHBIE MTOJIXO/IBI K €€ PELICHUIO.
[TocTanoBKa 3aauu KJIACTEPHOTO aHAIN3a U OCHOBHBIE MOAXOIbI K €€ PEHICHUIO.



agkrownE
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7.
8.

9.

[TpuMeHeHne KOMIBIOTEPHBIX CPE U CTATUCTHYECKONW 00PaOOTKU JaHHBIX.
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 MOJEb OLEHKH OAHOPOIHOCTH JIBYX BBIOOPOK.

Maremarnueckast MOJIEIb OLICHKHA KOPPEISILIMOHHOM CBA3U MEXAY 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
npsiMasi, YUCJIOBbIE TPOMEKYTKH.

YucnoBas MIOCKOCTh, IE€KAPTOBBI KOOPAMHATHI, BEKTOPBI Ha IJIOCKOCTU. TpexMepHoe
MIPOCTPAHCTBO, MHOTOMEPHOE MpOCTpaHCTBO. [[nmMHa, miomans U o0BbEM 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
U HEMPEPBIBHBIX MO/ENAX. ONTUMU3ALMOHHBIE MOJIEIIH.

YucnoBele (YHKIMM OJHOW JEUCTBUTEIHHON IEpeMEHHOW Kak MaTeMaTHYecKue
MoOJeNi  sIBJICHUH (TporieccoB). MOHOTOHHBIE, OTpaHMYCHHBIE, YETHHIC/HEUETHBIC,
nepuoniyeckrue GyHKINH.

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

Apudmernueckas mnporpeccus U JUHEHHas (QyHKIHs, reoMeTpuyecKas 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.

Cayuvaiinple cOOBITHSI, KOMOMHATOPHOE ONpEAETICHUE BEPOSTHOCTH, I€OMETPHYECKOE
ompejiesieHue BepoATHOCTH. [IoHATHE O CTOXACTHUECKUX MAaTEMAaTHUYECKUX MOJIEISX.

10. luckperHble ciydailHble BEJIMYMHBI, 3aKOH pacmpeneneHus. MaremaTuueckoe

OXHMJaHWE W JUCIEPCUsS NUCKPETHOW cliydallHOW Benu4uHbl. [loHsATHE O mapameTrpax
pacrpeeneHus.



11.

12.

13.

14.

15.

HenpepsiBHbIE clydaliHblE BEIWYMHBI, IJIOTHOCTh pacmpeneineHus. MareMmarndeckoe
OKUJAHWE U JUCIEPCUS HENPEPBIBHOM CilydaliHOM BennuuHbl. 1loHATHE 0 mapamerpax
pacnpenenenus. PaBHOMepHOE pacmpezelieHue, HOPMalabHOE paCIpPEIENICHUE Kak
CTaHzapT.

OOmme ceneHusi 0 BBIOOPOYHOM MeTojie. ['eHepanbHas COBOKYIMHOCTh M BBIOOpKA,
nepBu4yHas o00paboTKa JaHHbIX. BapuanumoHHble psAasl W HUX  Ipaduyeckoe
IIpe/icTaBlIeHNE (IIOJUTOH, TUCTOTPAMMA).

IlepBuuHble omMcaTelbHbIE CTATUCTUKM: MEpbl IOJOXEHHA (MOJa, MeJHaHa,
BBIOOPOYHOE CpeHee, KBAaHTUIIN) U MEPhl U3MEHUYMBOCTHU (pa3Max, IUCIEepPCHs, CpeaHee
KBaJpaTUYHOE OTKJIOHEHHE).

OOmme wuaen CTaTUCTUYECKOTO OICHMBAaHUS. TOYHOCTh W HAAEKHOCTh OICHKH.
ToueuHble 1 MHTEpBaNIbHBIE OLICHKU. [Ipumepsl.

Cpenusisi BbIOOpOUYHAsi, MOJa, MEJHMaHAa BBHIOOPKM KaK OLEHKH MaTeMaTHYeCKOTro
OKUJAHMS CIIydyallHOW BeIU4MHbI. OLIEHKH JUCTIIEPCUU CIIy4aliHOM BEJINYMHBI.

Paszpnen 3. MaremaTnueckasi 00padoTka pe3yJibTaTOB IKCIIEPUMEHTOB

16.

17.

18.

19.

20.

Bunsl cBsazeit mexay BennunHamu. [loHaTHe 0 QyHKIMOHAIBHOM, CTATUCTUYECKOU U
KOpPEJALMOHHON 3aBUCUMOCTH. KoppessiinoHHas CBsi3b MEXIy BEJIMYMHAMH U €€
IMOKa3aTelI .

Kosddunment xoppensuuu Kak MOKazaTeidb TECHOTHI M HAMpPABICHUS CBS3U MEXIY
BEJIMYMHAMU, €0 CBOMCTBA. [IpuMep BbIuncCIEHUS.

[TonsiTue o 3amayax KOPPEJSIIUOHHOIO U PErpecCMOHHOro aHanu3a. Merton
HAaMMEHBIINX KBAJIPAaTOB B PELICHUH 3a1aun perpeccuu. [lapHas nuneliHas perpeccus.
[TpuHIMn npakTHueckoi yBepeHHOCTH. CTaTUCTHUYECKUE TUIOTE3bl U OOIIME HACU HX
npoBepku. OmuOku nepBoro U Broporo poga. Craructuueckuil kpurepuil. [lonstue o
MapaMEeTPUUYECKUX U HEMIapaMETPUUYECKUX KPUTEPHUSIX.

CxeMa npoBEpKH THIOTE3bI C MPUMEHEHUEM HEelapaMeTPUUECKUX U MapaMeTPUUIECKOTO
KpPUTEPUEB pa3nuumi. Cxema MIPOBEPKU TUIIOTE3bI c IIPUMEHEHUEM
HEIMapaMeTpUIECKOro KpUTEpHs coriacus pacnpeneneHuil. [Ipumepsr.

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 6aNTbHO-PEUMUHE080U OYEHKU pabombl 00yYaouwuxcs

Ilocemenue Pa6Gota
[Tocenmienue N Hrorosas cymma
Cemectp N MPAKTHYECKUX Ha NPaKTUIECKUX 3auér
JIEKITUHA Ny 0aIoB
3aHATHH 3aHATUAX
4 9x1=9 15x 1 =15 212 64 300

Kpumepuu oyenusanus pabomol obyuaiowecocs no umo2am cemecmpa

Pesynbrar

bamnet (3 3E)

«HEC 3a4TCHO»

0-150 6asu1oB

«3a4YTCHO»

1

51-300 GamioB




6. Meroanueckue yKa3aHus 1JIs1 00y4alOMMXCsl 0 OCBOEHHUIO TU CIUTIIHHBI

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 CaMOCTOSTEIBHOW paboOThl 00y4aromuxcs,
TpeOyrolasi HaBbIKOB M YMEHHsI KPaTKO, CXeMaTUYHO, IOCJIE0BATENIBHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TIOJIOKEHUSI, BBIBOJIBI, 000011eHNs, (POPMYITHUPOBKU. B KOHIIE JEKIMH MPEroaaBaTellb
octaBigeT BpeMms (5 MHMHYT) AJs TOro, 4TOObl OOydarolluecs 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
paboTy CTYy/IEHTOB, PEKOMEHAYs Ty WIN UHYIO JuTeparypy. Kpome 3Toro, ass jiydiiero ocCBOeHUs
MaTepuajia M CHUCTEMAaTH3allMi 3HAHWHA 1O TUCHUIUIMHE, HEOOXOAWMO TIOCTOSHHO 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 IMPENojaBaTellb 3HAKOMHUT CTYAEHTOB C TEMOW,
orjamaeT IUIaH MPOBEACHMs 3aHATHUSA, BbIAACT 3aJaHMs. B TedeHue 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 1-2. Hccnedosanue mruoscecme u OmHouleHUl
Marepualr 1t OCBOCHUS
1. Bwuapl MHOXECTB.
2. Ormepanuu HaJL MHOXKECTBA U UX rpaduueckas WLTIOCTPaITHs.
3. UwucnoBble MHOXXECTBA M YHUCIIOBBIE TPOMEXKYTKU: aHAJIUTHYECKOE M Tpaduyeckoe
MpPEJICTaBJICHHE, U3MEPEHHE.
4. MHoOxecTBa Ha KOODAMHATHOM IUIOCKOCTH: aHAIUTHYECKoe U  Tpadudeckoe
MpeJICTaBJICHHE, U3MEPEHHE.
M3MepeHune pacCTOSIHUN MEXTy SJIEeMEHTaMH MHOKECTBA.
6. buHapHBIC OTHOIICHHS U X CBOWCTBA.
7. OrtobpakeHHUsI MHOKECTB U UX BH/IBI.

o

3anusamue 3-4. Ilocmpoenue OemepMUHUPOBAHHBLIX MAMEMAMUYECKUX Mooenell 3a8UcUmMocmert
8eUYUH
Marepuain i1 OCBOCHUS
1. Buaer mMarematmdeckux — Mojeled.  OJTambl  TOCTPOCHUS W HUCCICIOBAaHHS
MaTeMaTUYECKON MOJENH.




&

UucnoBble  MOCIENOBATEILHOCTH  KAaK  JAUCKPETHBIE  JIECKPUIITHBHBIE  MOJEIH
JETEPMUHUPOBAHHBIX IIPOIECCOB.

UucnoBsie GyHKIIUU KaK HETPEPHIBHBIC NECKPUITHBHBIC MOJIEIH JCTEPMUHUPOBAHHBIX
MIPOLIECCOB.

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

[Toctpoenne QyHKIMOHAIBHON 3aBUCHUMOCTH IO BBIOOPOYHBIM JAaHHBIM METOJO0M
HaMMEHBIINX KBaJPaTOB.

3anamue 5-6. I[locmpoenue cmoxacmuyeckux MamemMamuyeckux Mooenell 3a6UcUMOCcmel
geruuun. nekmponnvie mabauyvt EXcel xax uncmpymenm mamemamuueckoti obpabomku
ungopmayuu

Marepua Jiist OCBOCHUS

1.

ok wnN

BepositTHOCTh  CcilydalilHOTO COOBITHS Kak Mepa BO3MOXKHOCTH €r0 HAaCTYILJICHUS.
Pasznuynble NoaXop! K ONpEAeNICHUI0 BEPOATHOCTH CIYy4ailHOTO COOBITHSL.

Cxema KOHEUHOTr0 YMClla PaBHOBO3MOXHBIX UCXOJIOB.

Cxema 6eCKOHEYHOT0 YKCcIia paBHOBO3MOKHBIX HCXO/IOB.

MopenupoBaHHue TUCKPETHBIX CIy4alHbIX BEJIMYHH.

MopenvpoBaHue paBHOMEPHBIX HEMPEPBIBHBIX CIyYalHbIX BEJIMUUH.

HccnenoBanne HENPEpPBIBHBIX CIyYalHBIX BEIMYMH HAa OCHOBE T'paHuuecKoro
IIPEICTABIICHUS TUIOTHOCTH BEPOATHOCTH.

3anamue 7-8. Busyanuzayus u nepsuunas o6pabomrka cmamucmuyeckou ungopmayuu.
Onexmponnvie mabauywt EXcel kax uncmpymenm mamemamuueckoii obpabomxu ungpopmayuu
Marepuan Juist OCBOEHUS

1.
2.
3.

4.
5

6.
7.

BapuanuonHssle pspl U UX BUJBL.

[pencraBieHne BapualmoHHOTO psifa cpeacTtBamu Excel.

I'padnueckoe m300pakeHHME BAPUALMOHHBIX  PSIOB:  MOJUIOH, TUCTOTPAMMA.
JlnarpaMMBsl.

CpenHue BeIMYMHBI BApUALMOHHOTO psijia: cpeaHss (BbIOOpoUHas), MeIMaHa, Moja.
Ilokazarenn BapualMy BapHAallMOHHOIO psia: pa3Max BapbUpPOBAaHMs, IUCIEPCHUS,
CpeiHee KBaJpaTUYHOE OTKJIOHEHHUE.

Cratuctnueckoe oneHnBaHue. TOYHOCTh M HaJIE)KHOCTh OLIEHKH.

ToueuHble U HHTEPBaAJIbHBIE OIIEHKU TapaMeTPOB FreHEepaIbHON COBOKYITHOCTH.

3ansmue 9. U3zyuenue cesazeti mencoy GeUYUHAMU HA OCHOBE 8bIOOPOUHBIX OAHHBIX: KOPPENAYUs U
peepeccus. Onekmponnvie mabdauysl EXcel xkax uncmpymenm mamemamuueckoii obpabomku
ungopmayuu

Martepuan i1 OCBOSHUS

1.
2.

o o~

OyHKIIMOHAIBHAS, CTATHCTUYECKAst M KOPPEIAINOHHAS 3aBUCHMOCTb.

KoppensuonHas cBA3b MeXAYy BEeTUUYMHAMHM U €€ IMoKa3aTenu (CWia, HalpaBJIeHHUE,
HaJEKHOCTD).

Koadduurent koppensuuu Kak MoKa3aTeldb TECHOTHI M HalpaBJIEHUs CBS3U, €ro
CBOMCTBA.

Bri6opounsiii k03¢ uiiment panrosoii koppensuuu Crnupmena / Kenpama.
Bri6opounsrii koaddurment koppensunn [Tupcona.

[TocTpoenue npsiMoit TMHUU MAPHOU PETPECCUH.



3anamue 10-11. Ilposepxa cmamucmuyeckux eunomes. Henapamempuueckue Kpumepuu.
Dnexmponnvie mabauywt EXcel kax uncmpymenm mamemamuueckoii o6pabomxu ungopmayuu
Marepuan Uit OCBOCHUS

Cratuctuueckas runore3a. OCHOBHAsI U KOHKYPUPYIOIasi TUIIOTE3bI.

CraTtuctTuueckuil KpuTepuid. Y poBeHb 3HAYMMOCTH U MOIIIHOCTh KPUTEPHSI.

OmmOku 1epBoro U BTOPOro poja.

Kputnueckast 061acth 1 06J1aCTh TPUHATHS THIIOTE3HI.

Henapamerpuueckre Kputepuu CpaBHEHHIA.

Henapamerpuueckue KpuTepuu COTIacusl.

oakrwdE

3anamue 12-13. Ilpogepxa cmamucmuyeckux eunomes. Ilapamempuueckue Kpumepuu.
Dnexmponnvie mabauywt EXcel kax uncmpymenm mamemamuueckoii 06pabomxu ungopmayuu
Marepuan Uit OCBOCHUS
1. TlpoBepka THUIIOTE3 O PABCHCTBE 3HAYCHUI MMapaMETPOB paCHpEACICHUN: CpaBHEHHE
CpeIHUX 3HAUCHUH IBYX I€HEPaIbHBIX COBOKYITHOCTEH MPU N3BECTHBIX JUCIICPCHUSX.
2. IlpoBepka rHIIOTe3 O paBEHCTBE 3HAYCHUH MapamMeTpPOB pPACHpPEICIICHHI: CpaBHEHUE
CpeIHUX 3HAYCHUU JIBYX I'€HEPATbHBIX COBOKYITHOCTECH NMPU HEU3BECTHBIX, HO PaBHBIX
aucrepcusx (He3aBUCHMBIE BEIOOPKH).

3auamue 14-15. Mamemamuueckas obpabomka pe3yibmamos HaOMOOeHUll (KOHMPOIbHOE
3anamue)
[Tnan npoBeneHwMs
OT4Y€THI ¥ KOJUIEKTHBHBIE OOCYXKICHHUS 110 BBIITOJIHCHUIO:
1. HTOroBOM KOHTPOJBHOU PabOTHI;
2. WTOTOBOTO TBOPYECKOTO 3a/IaHUS;
3. pedeparos;
4. TpPOEKTOB.

7. TlepeyeHb OCHOBHOW M JOMOJHHUTEJLHOWH Y4yeOHOIi JuTepaTypbl, UHTepHeT-pecypcoB,
HEOOXO0AUMBIX /1JIs1 OCBOEHMS TN CIIUTITTHHBI

OcHoBHas JiuTEpaTypa

1. benwvko N.B. Teopusi BeposiTHOCTEH, MaTeMaTH4ecKas CTAaTHUCTHKA, MaTeMaTH4eCcKOoe
porpaMMUpoBaHue [DNEeKTpoHHBIH pecypc]: yueOHoe mocobue / W.B. Benbko,
.M. Mopo3oga, E.A. Kpumranosuu. — Munck: Hosoe 3nanue; M.: UTHOPA-M, 2016.
—299c.

URL.: https://znanium.com/catalog/product/542521
2. BeeneHme B MaTeMaTHYeCKOe MOJCITUPOBaHWE [DIEKTPOHHBIM pecype]| : ydeOHOe

nocobue / mox pex. [1.B. Tpycosa. - Mockaa : Jloroc, 2004. - 439 c.
URL.: http://biblioclub.ru/index.php?page=book&id=84691B

3. IpecIl.B. Marematuka nans OakanaBpoB: YHHUBEpPCAJbHBIA Kypc Il CTYACHTOB
IrYMaHHUTapHbIX HampaBieHUH [ DIeKTpOoHHBINA pecypc] : yuebHoe nocobue / I1.B. I'pec. —
M.: JIoroc, 2013. — 288 c.
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JIuct cornacoBanus pabouelt mporpaMMbl yueOHOU JUCIUILTAHBI

PaGouyas nporpamMmma qucuunJanHbl «MeToabl MaTeMaTH4eCKOM 00pad0TKM TaHHBIX)
CocraBurenab: MakeeBa O.B.— YabsnoBck: Yal'lly, 2022 - 17 c.

[TporpamMmma cocrtaBiieHa ¢ y4eToM (heepaabHOro TOCyJapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa BBICIIETO0 OOpa30BaHUs IO HampasieHuio moarotoBku  44.03.05 «llemarormueckoe

oOpa3zoBaHue», YTBepkKAEHHOrO MUHHCTEPCTBOM OOpa3oBaHUS M HAYKH Poccuiickoit
denepanyu, 1 B COOTBETCTBUU C YUE€OHBIM IIJIAHOM.
CocraBurenu Makeepa O.B.— (moamnuce)

PaGouass mporpamma y4eOHOW AMCHMILTUHBI «MeEToApl MaTeMaTHYECKOH OOpaOOTKH MaHHBIX)
0/100peHa Ha 3aceaHuu Kadeapsl BeIcIiel MaTeMaTuku ' " 2022 r., npoTtokoi Ne
3aBenyronuii kageapoit

CrounsipoBa 1.B.
JIUYHASL NOONUCH pacwuugpposxa noonucu dama

Pabouass mporpamma y4eOHOW AUCHMILTUHBI «MeEToApl MaTEeMAaTHUECKONH OOpaOOTKH MTaHHBIX)
coryiacoBaHa ¢ OMOINOTEKOM
Cotpynnuk OUOIUOTEKH

JUYHASL NOONUCH pacwugposra noonucu dama

[Iporpamma y4eOHOH AUCIUTUIMHBI «MEeTOIpI MaTEMAaTHIECKOH 00padOTKU JaHHBIX» YTBEPKICHA
Ha 3ace/laHuM YYEHOro coBeTa (QakyiabTeTa (hU3MKO-MAaTeMaTHUECKOT0 M TEXHOJIOTHYECKOTO
o0Opa3oBaHus, MPOTOKOJI OT «25» mapta 2022 1. Ne 5

[Ipencenatens ydeHoro coBera ¢akyiapTeTa (PU3MKO-MATEeMaTHUYECKOTO M TEXHOJIOTUYECKOTO
o0Opa3oBaHUs

I'pomosa E.M.
JIUYHASL NOONUCD pacuugposxa noonucu oama
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