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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuummmaa «MeTobl MaTeMaTHIeCKoi 00paObOTKH JaHHBIX» OTHOCUTCS K 00sI3aTEIIbHOM
gactu bimoka 1. Jlucuummuael  (Moxynu) Monyns yd4eOHO-HCCIIeIOBATEILCKOW M MPOEKTHOU
JESATEIbHOCTH y4eOHOro IUiaHa OCHOBHOHM Mpo(ecCHOHANBHOW 00pa3oBaTeNbHOM MPOrpaMMBI
BBICIIIETO 00pa30BaHUs — NIPOrpaMMbl OakajdaBpuaTa IO HampaBiieHHt0 moarotoBku 44.03.05
[lenarornueckoe obpazoBanue (C AByMSI MPOGMISAMHU MOATOTOBKH), HANPABICHHOCTDH (IIPOQUIIb)
oOpa3zoBarenbHOM nporpamMmsl «MaTemaTika. DKOHOMUKA, OUHOU (HOpMbI 00yUeHUSI.

[Ipouiecc ocBOEHHMS NUCHUMIUIMHBI Oa3vpyeTcss HAa 3HAHMSIX, YMEHMSIX U HaBBIKaX,
MPUOOPETEHHBIX MTPH U3YUYEHUHU YU€OHBIX ITPEIMETOB 00111e00pa30BaTENbHOM MIKOJIBI: MATEMATHKA,
anredpa, B TOM YKCJIE OCHOBBI TEOPUHU BEPOSTHOCTEH U MaTEMAaTUUECKONU CTATUCTUKHU; T€OMETPUS;
Hayajla MaTeMaTUYEeCKOro aHaIu3a.

Pe3ynbTaThl OCBOCHHS JUCHUIUIMHBI HEOOXOIUMBI JJIs MPOXOXKIACHHS MpakTuk HaydHo-
uccienoBarenbckas pabotra oOs3arenbHoM yactu  brnoka 2. [lpaktuku Moayns  yuebHo-
HCCTIEIOBATENIbCKasi M TPOEKTHas JACSATENbHOCTh, i1 BBINOJHEHWsT W 3aIlUThl BBITYCKHOMN
kBannukaronHoi padbotsl broka 3. 'ocynapcTBeHHas UTOrOBasi aTTeCTaIusl.

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

Ieabro ocBoeHMs AUCUUIUIMHBI «MeToabl MaTeMaTH4eckoii 00pabOTKH JaHHBIX» SBIISIETCS
MOJroTOBKa ©OakajmaBpa K MNpo(ecCHOHATBFHOW NEeATENBHOCTH YUYUTeNls 00pa3oBaTeIbHON
opranuzaiuu. JlUcUMIUIMHA MpeJHa3HauYeHa JaTh OyAyIUM YYHUTEISIM IPO(hecCHOHAIBHYIO
(TEOpETHYECKYI0O M TPAKTUYECKYI0) TMOJATOTOBKY, CBSI3aHHYIO C (OpMHUpOBaHHMEM OIbITa
cneun(uyeckoll MaTeMaTHYeCKOW JesATEeIbHOCTH, HAIPaBIEHHOM Ha pelIeHHue Hay4Ho-
MCCIIEIOBATENLCKUX U OKCIIEPUMEHTAIBHBIX 33/1a4 B PO ECCHOHATTLHOU cdepe.

3agaveil OCBOEHHUS AUCLUIUIMHBI SBJISETCS 3HAKOMCTBO C TUIOHYHBIMU METOAAMHU U
pUeMaMHl  CTPYKTYpPUpPOBaHMsI M  CTaTUCTMYECKOM  0OOpaOOTKM  JTaHHBIX, D3JEMEHTaMH
MaTeMaTHYeCKOr0 MOAEITUPOBAHMS SIBJIEHUH U MPOLIECCOB; pa3BUTHE MPEICTABICHUH O CYyLTHOCTH
MaTEeMaTHYeCKOro METOJa MO3HaHUSA JEMCTBUTEIBLHOCTH M BO3MOXHOCTSAX €ro NPUMEHEHMs B
€CTeCTBEHHbIX M TyMaHUTApHBIX HayKax, B IICHXOJIOTO-NEAArOrMYeCKUX HCCIeIOBaHUAX, B
OpraHMU3alOHHO-YIIPaBIE€HYECKONH cdepe U APYrux oOIacTAX AeATEIbHOCTH; (OPMUPOBAHUE Yy
CTYZICHTOB HAy4YHOTO CTWJIS MBIIUIEHHs, O0a30BbIX HAaBBIKOB aHAJTUTUYECKOM JIESTEIBbHOCTH,
JIOTUYECKUX M KOMOMHATOPHBIX CHOCOOHOCTEH; (OpMHUpPOBAaHME U PpA3BUTHE KOMIIETEHIUI
Oyayllero y4uTess, CBA3aHHBIX C MPUMEHEHHMEM MaTeMaTH4YeCKUX MeTOJ0B 00paboTKH
nH(popManuu B npohecCHOHATBHOM, B TOM YHCIIE€ UCCIIE0BATEILCKOM 1€ATEIbHOCTH.

B pe3ynbraTe ocBOe€HUS COAep KaHUS AUCHUILTUHBI «MeTo/bl MaTeMaTHn4eckoi 00paboTKu
JTAHHBIX» OOYYArOIIUICS JOJIKEH OBJIAJIETh CIEAYIOIIMMH pe3yJibTaTaMu oO0ydeHus (B TaOmuie
MPEJCTaBICHO COOTHECEHHWE O0pa3oBaTeIbHBIX pPE3YIbTaTOB OOyUYEHHs IO JTUCHUIUIMHE C
WHIWKATOPAaMH TOCTH)KEHUSI KOMITETCHIINH ):

Komnerennus u OO6pazoBarenbHble pe3yabTaThl AUCUUTIIMHBI
WHNKATOPHI e (oTamsl popMHUpOBAHUS AUCIUTUIHHEI)
JOCTUXXCHUSA B
3HAET yMeeT BJIAJIEET
UCUUIUINHE
OP-1. 3Haer o OP-2. YmMmeer onpenensts 1
VK-1. Crocoben pex
BO3MOKHOCTH UCIOJIL30BATh
OCYUIECTBIISITH MTOUCK,
o HpI/IMeHeHI/IH 6a30351x BO3MOXHOCTHU HpI/IMeHeHI/Iﬂ
KpI/ITI/I'-IeCKI/II/I aHaJIN3 U
MaTEMAaTHYECKUX 0a30BBIX MATEMATHUYECKUX
CUHTE3 UH(pOpMAIUH, o "
KOHCTPYKIIUN IS KOHCTPYKIIUN IS

IPHUMCHATH CHCTEMHBII

dbopmanuzanum u dbopmanuzaum u




MOAXOJT AJIsl PelIeHus
MOCTaBJIECHHBIX 3a/1a4.
VYK 1.1 — Ananuzupyet
3a/1a4uy, BBIJEISS ATAIbI
ee pelIeHusl, 1eicTBUs
10 PELICHHUIO 3aJaUH.

VK 1.2 — Haxonur,
KPUTUYECKU
aHaAJIM3UPYET U BBIOMpaeT
nH(pOpMaIHIO,
HEOOXOUMYIO JIJIS
peLIEHHS TOCTAaBJICHHOMN
3a/1a4i.

VK 1.3. — PaccmarpuBaer
pa3IUYHbIC BApUAHTHI
pelieHus 3a1ayu,
OLICHHBAET UX
MIPEUMYILECTBA U PUCKH.

Hpe/ICTaBICHUS
uHpopMaun

OP-3. 3naer o
BO3MOYKHOCTH
PUMCHCHHUS
MaTeMaTHYECKUX
CTPYKTYp AJIsI OTIICAHUS
nH(popManuu Ha
(dbopManbHOM SI3BIKE
MaTeMaTHKU

OP-5. 3naer o
BO3MO>KHOCTH
IPUMEHEHUS
MaTeMaTHYECKUX
CTPYKTYp IJIs

U CCJIEIOBAHMUSI
uH(popManuu Ha
(bopMaIbHOM SI3bIKE
MaTeMaTUKHU

OP-7. 3naer o
BO3MOXKHOCTH
MMPUMCHCHUA
MaTeMaTUYECKUX MO/IeIen
JUTSL UCCIICTOBAHMS
JIeTEPMUHHUPOBAHHBIX
IIPOLIECCOB (SIBJICHUIT) Ha
(bopMaIbHOM SI3bIKE
MaTEMAaTUKN

OP-9. 3naer o
BO3MOYKHOCTH
MMPUMCHCHUA
MaTeMaTHYeCKUX Mojienen
JUTSL UCCIIETOBAHMSI
CTOXAaCTUYECKUX
IIPOLIECCOB (SIBJICHUIT) Ha
(bopMaTbHOM SI3bIKE

Hpe/ICTaBICHUS
uHpopMaun

OP-4. Ymeer onpenensrs u
UCTIOJIb30BaTh
BO3MOYKHOCTH ITPUMEHEHHS
MaTeMaTHYECKUX CTPYKTYP
JUISL OTIMCAHHUS
uHpopmaluy Ha
(bopManbHOM SI3BIKE
MaTeMaTHKU

OP-6. Y™meer onpenenars u
UCII0JIb30BaTh
BO3MO>KHOCTH MIPUMEHEHHUS
MaTEeMaTUYECKUX CTPYKTYpP
JUTSL UCCIIeI0OBAHUS
nH(popmMaluu Ha
(hopMaIbHOM SI3BIKE
MaTeMaTUKHU

OP-8. Ymeer onpenensrs u
UCIIO0JIb30BaTh
BO3MOXHOCTH TPUMCHCHUA
MaTeMaTHYECKUX MOJIeen
JUTSL UCCIICTOBAHMS
JeTEPMUHHUPOBAaHHBIX
MIPOIIECCOB (SIBJICHUI) Ha
(bopMaTbHOM SI3bIKE
MaTEMAaTUKN

OP-10. YMmeer omnpenensith
U MCII0JIb30BaTh
BO3MOXHOCTH TPUMECHCHUA
MaTeMaTHYeCKUX Mojienen
JUTSL UCCIIETOBAHMSI
CTOXAaCTUYECKUX
MIPOIIECCOB (SIBJICHUI) Ha
(bopMaTbHOM SI3bIKE

MaTeMaTHKU MaTeMaTUKH
OIIK-9 Cnocoben OP-11. 3naer o OP-12. Ymeer omnpenienath
MOHUMATH IPHHIHIIBI BO3MOYKHOCTH U HCIIOJIb30BaTh

paboTBI COBPEMEHHBIX VCTIOJT30BaHUSI BO3MOXKHOCTH ITPUMEHEHHS

WH(pOPMAITMOHHBIX
TEXHOJIOTUI U
WCIIOh30BaTh UX IS
penieHus 3aiay
npodecCuoHATBHON
e TETbHOCTH.
OIIK-9.1. Beibupaer
COBPEMEHHbBIE

MPOrpaMMHBIX CPEJCTB ISt
npe/ICTaBIeHNs U
00paboOTKN
KOJIMYECTBEHHOM
uHpopMmaIu

OP-13. 3uaer o
BO3MOKHOCTH

MIPOrPaMMHBIX CPEJCTB IS
NpeCTaBICHUS U
00paboTku
KOJIMYECTBEHHOU
uH(popManun

OP-14. Ymeer onpenensats n
UCIIOJIb30BaTh BO3MOKHOCTU




nH(pOpMaMOHHBIE
TEXHOJIOTHH U
pOrpaMMHBIE CPEJICTBA,
B TOM YHCIIC
OTE4YECTBEHHOTO
MIPOU3BOJICTBA, IS
peleHus 3a1a49
npodeccrnoHaTBEHOMI
JeSITeITbHOCTH.
OIIK-9.2.
JeMoHCcTpUpyeT
CIIOCOOHOCTH
UCIOJIB30BaTh IH(PPOBEIE
PECYPCHI AJIsl PEIICHUS
3a1a4
npodeccnoHaTEHOM
JeSITEIIbHOCTH.

VICITOJTB30BAHHS
[IPOrPaMMHBIX CPEACTB VIS
HIOCTPOCHUS U
UCCIICIOBAHUS
MaTeMaTHYECKHX MOJIeIIeH
IPOLIECCOB B PaMKax
pereHust
npodecCHOHATIBHBIX 33124

HCITOJIE30BaHMS
MIPOrPaMMHBIX CPEICTB ISt
MOCTPOCHUSI U UCCIIEIOBAHUS
MaTEeMaTHYECKIX MOJICIICH
MIPOIIECCOB B PaMKax
peleHust
podeCCHOHATTBHBIX 3149

2. O0beM IMCHMIJIMHBI B 32YeTHBIX €IUHULAX C YKa3aHHEM KOJHYECTBA aKaJeMHYeCKHX
4acoB, BbIICJICHHBIX HA KOHTAKTHYI0 padoTy 00y4ammmxcs ¢ npemnoaasaresemM (1o
BU/aM Y4eOHBIX 3aHATHII) M HA CAMOCTOSATEIbHYI0 padoTy 00yUYarouuxcst

VYueOHbIe 3aHATHS
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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 3aHAMUTL

KomgecTBo yacoB 1o ¢goopMam opraHu3arum
o0ydeHus
No % z w = S S
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4 cemecTtp
1 MareMaTHueCKue KOHCTPYKIIMH U 6 8 20
' JETEPMUHUPOBAHHBIC MOJICITU
CroxacTu4eckue MOJIeNu U
2. CTaTUCTUYECKass 00paboTKa 6 8 — 20
nHbOopMau
Maremarnueckast 00paboTka
3. b 6 14 - 20
PE3yIIbTaTOB SKCIICPUMEHTOB
Htoro 18 30 — 60

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;
NeCTBUTENbHBIE YHCIIa Kak O0ECKOHEUHBIE JeCSITUUHbIE APOOH. AHAIUTUYECKOE U TEOMETPUUECKOE
npejcTaBieHue JaHHbIX. OmnucaHue OO0bEeKTa TOYKOM Ha YHUCIOBOM MpPSIMOH, HECKOJIbKUMHU
YHUCJIOBBIMU MapaMeTpaMH (TOYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM). Marpuibsl H
BeKTOphl. Cucrembl KoopauHaT. COBOKYIMHOCTH O0OBEKTOB (MHOXKECTBA), CIOCOOBI MX 3aJaHus U
BU/IbI; IIyCTOE M YHUBEpCAIbHOE MHOXKECTBO. Oniepalinu HaJ MHOKeCTBaMu. bruHapHbIe OTHOIIEHUS
Ha MHOXeECTBaX M MX CBoicTBa (pedIeKCHBHOCTb, CHMMETPHYHOCTh, TPAaH3UTHUBHOCTH,
AHTHUCUMMETPUYHOCTh). OTHOIIEHHE BKJIIOYEHMS, OTHOILIEHUE SKBHBAJIEHTHOCTH, OTHOLIEHUE
nopsiaka. OToOpaskeHHs MHOXKECTB M WX BHIBL, (QyHKIMH. Mepa MHOXeCTBa Kak (QyHKIus,
u3MepeHue MHoxecTB. lloHATHE O pa3MepHOCTH MaTeMaTHYeCKOro OObEeKTa M MPOCTpPaHCTBa
00beKTOB. MeTpuka Kak (DyHKIHMS, paccTosHHEe MexIy oObekramu. IIoHsATHE O MeTpHYecKuX
MIPOCTPAHCTBAX

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 MEePEeMEHHBIX, (OPMYIMPOBAHUE 3a/1a4d Ha SI3bIKE
MaTeMaTHUKH, PEIICHUE 3a/lauu, UHTEpIpeTaIus pe3ynbTaToB). Onucanne o0bekTa (mporecca) ¢
MIOMOIIIBIO YMCIIOBOU IOCHeA0BaTeIbHOCTH. [Ipumep muckpeTHOW Mozaenu (Hampumep, 3ajaada o




Pa3MHOXKEHUU KPOJIHMKOB, MPUBOASAIIASA K mociiefoBareabHocTH Dubonauun). CrocoObl 3a1aHus
YHCIIOBOU MIOCJICIOBATEIILHOCTH. CBoiicTBa MPOIIECCOB Hu CBOMCTBA YHCIOBBIX
MoCIe0BaTeIbHOCTEH (MOHOTOHHOCTh, OTPAHUYCHHOCTh, IUKIUYHOCTH). OmmcaHue oObeKTa
(mporiecca) ¢ momolIbio uncaoBoi ¢pyHkiun. [Ipumep HenpepbIBHOM Moenu (Harpumep, 3ajada o
IIOMIaAu KPyroBoro cekropa). CrocoOs! 3amanust yucioBoi ¢yHKiuu. CBOHCTBA MPOIIECCOB U
CBOMCTBA 4YHMCIOBBIX (YHKIUH (MOHOTOHHOCTb, OIPAaHUYEHHOCTb, YETHOCTH/HEYETHOCTD,
NepruoInYHOCTD). [loHsATHE 0 OECKOHEYHO OOIBIINX/OECKOHEYHO MANIBIX (DYHKIMSIX, O CPaBHEHHH
ckopocTH pocta pyHkuuid. ConocraBieHrue 0COOEHHOCTEH TUCKPETHON M HETPEPHIBHOM MOeNn
OJTHOTO TIporiecca (Harmpumep, 3a1a4a 00 H3HOCE 000PYAOBAHHS).

OnTUMH3aIIMOHHBIE MATEMATHYECKHE MOJIEIN

[lonstne o nuHEHOM mporpammupoBaHuu. I[IpowsBomHas (YHKIMM KaKk HHCTPYMEHT
ONTUMM3ALMOHHOIO aHainu3a. [lpumep OIHONApaMETPUUYECKOM ONTHUMHU3ALMOHHON MOJEIU
(Hanpumep, u3onepuMeTpuueckas 3amada). [Ipumep aByXmapameTpUuecKor ONTHMHU3AIMOHHON
Mojenu (Hampumep, METOJ, HAMMEHBIINX KBAaJpPaTOB M €ro MNPUMEHEHHE K 3ajade o0
anmnpoKCUMAaIlUU JIMHEHHOU (pyHKIIMEeW; BEIBOJI ypAaBHEHUS MIPSIMON JIMHUY TAPHOUN 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.
JlocToBepHbIEe, HEBO3MOXKHBIE, CITydaifHble COOBITHSA. BEpOsITHOCTD CitydaifHOTO COOBITHS KaK Mepa
BO3MOXXHOCTH €r0 HacTyIJICHUs. JIMCKPETHBIE U KOHTHHYAJIbHBIE ITPOCTPAHCTBA HJIEMEHTapHBIX
coObITHII. MaTemaTnieckass MOJICb CIyYaiHBIX COOBITHH ¢ KOHEYHBIM / OECKOHEYHBIM YHCIIOM
PaBHOBO3MOXHBIX HCXOJOB (KOMOMHATOpPHOE / TeOMETPUYECKOE ONpEENCHUE BEPOSTHOCTH).
OneHka BEpOSITHOCTH COOBITHS 10 €0 YacTOTE B AIKCHEPUMEHTE (CTAaTUCTUYECKOE OIpENEIeHHE
BEPOSATHOCTH). MoJenupoBaHue JTUCKPETHBIX Cly4dalHbIX BenuuuH. [loHsATHE O 3aKoHe
pacupeneneHns BEpOATHOCTEN U YMCIOBBIX XapaKTEPUCTUKAX JUCKPETHOM CIIy4aiiHOW BEJIMYHHBI.
MopenupoBaHue HENPEPBIBHBIX CIIy4alHBIX BeIW4YuH. [IoHATHE O IUIOTHOCTH paclupenencHus
BEPOSITHOCTEM M YMCIIOBBIX XapAaKTEPUCTHKAX HENPEPBIBHOM CIydallHOM BeNWYMHBL. [Iprmepbl
pacripesielleHuil HeMpPepbIBHBIX CIyYalHbIX BEJTMYUH (pPaBHOMEPHOE paclpeesieHie, HOpMalbHOe
pacnpezielieHue, pachnpefielieHne «XH-KBaapaT», pactpeneieHre CTblOJIeHTa, pachpeiesieHue
®umiepa).

Bri6opounblii MeTos

3ajayn MaTeMaTU4YeCKON CTaTUCTUKHU, CBSI3b U PA3JIMUMe C TeopHel BeposiTHOCTel. Ob0mue
CBeleHUsI O BBIOOpOYHOM MeToje. CTaTUCTUYEeCKHE IaHHbIe: T'eHepajibHas COBOKYMHOCTb U
BBIOOpPKA, 3aBHCHMBbIE U HE3aBUCUMBbIE BBIOOPKH; EPBUYHAsA 00pabOTKa JaHHBIX (PaHKUPOBaHUE,
IPYNIHUPOBKA, IOCTPOEHUE BAPUALMOHHOTO psifa). JMcKpeTHble M HHTEpBaIbHbIE BapHallMOHHBIE
pAdbl, MEpexo] OT HHTEPBAJIBHOTO psija K IJUCKPETHOMY. [eomeTrpuueckoe MpeacTaBlieHue
CTaTUCTUYECKUX JIaHHBIX: IIOJINTOH, TMCTOIpPaMMa, JIENIECTKOBBIE W KPYrOBBIE JUArpaMMBbl;
BO3MOXXHOCTH NpuMeHeHus Excel s Bu3yanuszanuu JaHHBIX.

CratucTuyeckoe OLIEHUBAHNE

IlepBruuHbIe OnucaTeIbHbIE CTATUCTUKH: MEPHI MOJ0XKEHUs (MEephl LIEHTPAIbHOIN TeHICHIIUU
Y KBaHTWJIM paclpeesieHus1) U Mepbl H3MEHYMBOCTH. Y CpeIHEHUE TaHHBIX (CpeaHss BBIOOpOUHas,
MoJia ¥ MeaiaHa BeIOOpKH). KBanTuim pacnpenenenus (MpoLeHTWIN, KBapTuin). Mepsl pazdpoca
JNaHHBIX (pa3Max BBIOOPKM, JAMUCIIEPCHS U CpelHEe KBaJpaTUYHOE OTKIOHEHHE, ACHMMETpHs,
skcrecc). Maes cTaTuCTUUECKOro OleHHWBaHUS. TOYHOCTh W HAAEKHOCTh OLEHKU. ToueuHble U
MHTEpBAJIbHbIE OIICHKM IapaMeTpoB pacmpeneieHus. BpiOopouHass cpeaHsisi U BbIOOpOYHAs
JUCIEPCUSl KAaK TOYEYHBbIC OLCHKM TIE€HEPAIbHON CpeJHEd M TE€HEPaIbHOM [UCIIEPCUMU.




JloBepUTebHbIE HHTEPBAJIBI 17151 OLICHKHM MAaTEMaTUYECKOTO OKUJAaHUS U CPEHEr0 KBaAPATUYHOTO
OTKJIOHEHHSI HOPMAJbHOTO pacmnpeneneHus. Bo3moxknoctu npumenenusi Excel ans momydenus
XapaKTEPUCTUK BHIOOPOUHBIX JTAHHBIX.

Pa3nea 3. MaremaTnueckasi 00padoTka pe3yJbTaTOB IKCIIEPHMEHTOB

Koppensius u perpeccusi BeIU4YUH

Bunapl cBsazeir mexnay BenmuunHamu. [loHsTHE O (GYHKIHMOHAIBHOHM, CTATUCTUYECKOH H
KOPPEJIALIMOHHONW 3aBUCUMOCTH. 3aJaud KOppEJSIUOHHOrO aHanuza. KoppensiuoHHas CBs3b
MEX1y BEJIMYMHAMHU U e€ MoKa3aTenu (Ccuja, HalpaBlieHue, Ha&KHOCTh); BUJIbI CBSI3U (JIMHEIHAs /
HEeJMHEWHAs, MOJIOKUTeNbHas / orpunarensHas). KoaddummueHt koppensimumu Kak MMOKa3aTrelb
TECHOTHI U HaIpaBJICHUs CBsI3H, ero cBoiicTBa. Koadduiment panrosoit koppensuuu Crnupmena /
Kennanna, xoaddumnuent koppensuuu [Tupcona. 3agaunm perpecCHOHHOTO aHanu3a. Y CIOBHBIC
CpeIHue U BHIOOPOYHOE ypaBHeHHE perpeccuu. IlocTpoeHue mpsmMoiil JIMHUU MAapHON perpeccuu
METOJIOM HAMMEHBIINX KBAApaTOB. [IOHATHE O HETMHEWHOW PErPECCUU.

IIpoBepka CTaTUCTUYECKUX THIIOTES

M3MepeHus U MIKaJlbl B HAYYHBIX UCCIIEI0BaHUAX (HOMUHATHBHASL, PAHIOBasi, HHTEpBaJIbHa,
abcomoTHas mkana). ['MmoTe3sl HaydyHbIe W CTaTUCTHYEeCKHe. Mies mpoBEepKH CTaTHCTUYECKON
TUIOTE3bl. Y POBEHb CTATUCTUYECKON 3HAUMMOCTH. CTaTUCTUUECKUN KPUTEPUM M YUCIIO CTENEHEN
cB00obI. [IpoBepka runoTe3 ¢ NOMOIIbIO CTATUCTUYECKUX KpUTepreB. CTaTUCTUYECKOE PEIICHUE
U BepOsATHOCTh omMOKK. HampaBrneHHble W HeHanpaBlieHHbIE albTepHAaTHBBI. ConepkaTesibHas
HMHTEpIIPETALMs CTATUCTUYECKOTO PEIICHHUS.

[lonsaTie O mapaMeTpUYecKMX W HenmapaMeTpUYecKHX Kputepusax. Kpurtepuum pasnuuuil.
Henapamerpuueckue KpUTEpUHM I CBSI3HBIX BBIOOPOK (kpurepuil 3HakoB G, T-kpurepuit
Bunkokcona). Henapamerpuueckue KpuTepuu 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
COBOKYTIHOCTEH MPU U3BECTHBIX U HEM3BECTHBIX, HO PaBHBIX AUCIIEPCUsX (HE3aBUCUMBIE BEIOOPKH).

4. TlepeyeHb YyueOHO-METOAMYECKOr0 oOecredyeHUs] /sl CAMOCTOAITEJILHOW PadoThl
o0y4yarouuxcst Mo JUCHHUIJINHE

CamocrosTenbHas paboTa CTYAEHTOB SBJIsSIETCS 0cO00H (GopMoil opraHmzanuu yueOHOTo
mporecca, MpeICTaBsAomas Cco0OH IUIAHMPYEMYHO, II03HABaTEIIbHO, OPraHU3allOHHO M
METOJIMYECKH HAIPABIIAEMYIO [EATENBHOCTh CTYJIEHTOB, OPUEHTHUPOBAHHYIO Ha JOCTHKCHHE
KOHKPETHOTO  pe3yibTara, OCYHIECTBISEMYI0 0€3 IpsAMOM IOMOIIM  IpernojaBaTels.
CamocrosaTenbHas paboTa CTYAEHTOB SIBJISIETCS COCTAaBHOM 4YacThi0 yueOHOH paboThl U HMeeT
LEebI0 3aKperyieHHe M YIrIIyOJieHHue MOJIyYeHHBIX 3HAaHMM M HaBBIKOB, IMOUCK U MpUOOpEeTeHHe
HOBBIX 3HAHUH, a TaK)Ke BBHITIOJIHEHNE YUEOHBIX 3aJaHHi, TOATOTOBKY K MPEACTOSIINM 3aHATHIM U
sk3aMeHy. OHa npeaycMaTpuBaeT, Kak IpaBmilo, pa3paboTKy pedepaToB, HAMCAHUE JOKIAJIO0B,
BBITOJIHEHUE TBOPYECKUX, WHAWBUIYAIbHBIX 33/laHUIl B COOTBETCTBUHU C y4eOHOW MpOrpamMMoii
(TeMaTU4eCcKUM IJITAHOM HM3y4YeHUsl NUCUUIUIMHBI). Tema A Takoro BBICTYIUIEHHUS MOXKET OBITh
IpeJUIoKeHa TperoaaBaTesieM WM u30paHa caMHUM CTYIEHTOM, HO MaTepuasl BBICTYIUICHHS He
JOJDKeH ~ AyOnupoBaTh — JIEKIMOHHBIM — Marepuas.  PedepaTuBHBIM ~ MaTepuan  CIIyKHT
JOTIOJTHUTEIBHON HHpOpMaLue A paOoThl Ha MPAaKTUYECKUX 3aHATHAX. OCHOBHAS 11€JIb TAHHOTO
BHUJa pabOThl COCTOUT B OOYyYEHHH CTYAEHTOB METOJAaM CaMOCTOSTEIbHON PabOTHI C yueOHBIM
MaTtepuagoM. [ MOJTHOTHI YCBOGHHUSI TEM, BHIHECEHHBIX B NPAKTHUECKUE 3aHATHSA, TpeOyercs
pabota ¢ nepsoucrouHukamu. Kypc npeagycmarpuBaeT caMOCTOSATENBHYIO PadOTy CTYJIEHTOB CO
crienuanbHOM nuTeparypoil. CiegyeT OTMETHTh, 4YTO CaMOCTOsITeNIbHass paboTa CTYAEHTOB



pe3yabTaTMBHA JIMIIb TOTJA, KOTJAA OHAa BBINOJMHACTCS CUCTEMAaTHYECKH, IUIAHOMEPHO U
IeJICHAIIPABIICHHO.

3amaHus U1 CaMOCTOATENBHOM paboThl IPEAyCMAaTPUBAIOT HCIIOIB30BaHUE HEOOXOANMBIX
TEPMHUHOB M MOHATHH 1O mpobiiematuke Kypca. OHU HAlENMBAIOT HAa MPAKTUYECKYIO0 PaboOTy 1O
NPUMEHEHHUIO M3y4aeMoro MaTepuaia, IOUCK OmOImorpauyeckoro mMarepuaia U 3JIEKTPOHHBIX
MCTOYHHKOB MH(OPMAINHU, HIUTIOCTPATUBHBIX MaTEPHAIOB. 3alaHus [0 CaMOCTOSTEIbHOM paboTe
JAr0TCS 10 TEMaM, KOTOpPbIE TPEOYIOT IOTOIHUTEIBHOU TPOPaOOTKH.

OOmmit 00BEM C€aMOCTOSTENbHOW pabOThl CTYJEHTOB 10 IMCHUIUIMHE BKIIOYACT
ayZIUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSATENbHYIO pa0OTy CTYAEHTOB B TEUEHHE CEMECTPA.

AynuTopHas caMoOCTOsITeJIbHass paboTa OCyHIeCTBISETCS B (OpPME  BBINOJHEHUS
MUCHMEHHBIX MMPOBEPOYHBIX pabOT MO JUCHUIUIMHE, B TOM YUCIE C TPUMEHEHHEM IPOTPAMMHBIX
cpencTB. AyaUTOpHAs caMOCTOsATeNbHasi paboTa obecriedeHa 0a30i JUIAKTHYECKUX MaTepHAIOB
0 pa3jenaM AUCIUIIINHBL

BueaynuTopHas camocTosiTenbHass paboTa OCYIIECTBIISICTCS B (OpPME BBIIOIHEHHS U

MOJITOTOBKM K KOMMEHTHPOBAHHUIO CAMOCTOSITENBHBIX Pa0OT, MUTOTOBOH KOHTPOJBHON paboTHI,
pa3pabOTKK COAEpKaHMs M IMPE3EHTALUUH JOKJIaJ0B MO TeMaM WHAWBHUIYAIbHBIX M TPYIIIOBBIX
MIPOEKTOB, pedheparos.

ﬂ/l}l CamMoCmoAmMenIbHOol NO020MOBKU K 3aHAMUAM O 0ucuunﬂunepekomendyemc11
ucnoJjib3zoeamo yueﬁno-memommecmte mamepuaiiol:

1. AsepwsnoB ILI'., CtprokoBa I'.A. IlepBuunas o0pabGoTka pe3yabTaTOB MCHUXOJOrO-
MEJAarorMYecKOoro HMCCIEAOBAHUS: YICOHO-METOIUYECKOe IocoOue. — YIIbSHOBCK:
Vul'llY um. U.H. Ynesaaosa, 2021. — 67 c.

2. Branosa E.B. OcHOBBI MaTeMaTH4yecKoi 00pab0oTKH nHDOpMAIIHU: YIeOHO-METOAMICCKHE
pexoMeHmauuMu Ans  OakanaBpoB — HampaBlieHuss moArotoBku  «llemarormueckoe
obpazoBanue». / BmamoBa E.B., MakeeBa O.B., CubupeBa A.P., ®ommamoa E.B.,
piranoB A.B. — YaesHosck: @T'BOY BO «Val'TlY um. U.H. YassHnoBay, 2017. — 43 c.

3. CrprokoBa I'.A. MeToapl MaTeMaTHIECKOW CTATHCTUKH B TICHXOJIOTO-TIEAarOTHISCKUX
uccienoBaHusax: YueOHo-MeTonudeckoe mocodue / I A. CtprokoBa. — YIbSHOBCK:
OI'BOY BO «VYal'TlV um. .H. Yaesaaosay, 2017. — 91 c.

4. DneMeHThl TEOPHH BEPOATHOCTEH, MaTeMaTHYEeCKOW CTATUCTHKU W aHalIHU3a CHCTEM
MaccoBoro ooOcmyxuBanus. Yacte 1. BBengenue B Teopuio BepostHOCTEl. Kparkuii
HCTOPUYECKUN IKCKYpC: ydeOHOe TMMOocoOMe sl TOJITOTOBKU 0akalBpoB W MArucTpoB
HematemaTUYeCKUX HampaBieHui / coct. H.A. Bonkosa, H.B. T'myxosa. — Yapsnosek: Yal'TTY
umenn M.H. YnbsaraoBa, 2017. — 96 c.

5. HpuMeprle OLICHOYHBIC MaTepuajabl IJI MNPOBECACHUA  TEKYLIETro KOHTPOJIA
YCnneBaeMoCT U l'IpOMe)KyTO'—IHOﬁ aTTeCTalluu oﬁyqamu{nxca o AMCHUIIJINHE

Opraﬂmaunﬂ N MPOBEACHUEC aTTeCTAllMU CTYACHTA

®I'OC BO B COOTBETCTBHHM C MpPHUHIHUIAMH bBOJOHCKOTO TMpollecca OpUEHTUPOBAHBI
MIPEUMYIIIECTBEHHO HE Ha COOOIIEeHNE 00yJaroneMycsi KOMIUIEKCa TCOPSTHUSCKUX 3HAHWMA, HO Ha
BBIPa0OTKYy y OakanaBpa KOMIIETEHIIMI — JTWHAMUYECKOro Habopa 3HAHUM, YMEHMIA, HABBIKOB U
JIMYHOCTHBIX Ka4€CTB, KOTOpBIe IIO3BOJIAT BBIHYCKHI/IKy CTaThb KOHKypeHTOCHOCO6HI)IM Ha pI)IHKe
TpyZAa U YCIENHO MpodecCroHaIbHO PeaTn30BbIBATHCS.

B nponiecce orneHkn 0akaiaBpoB HEOOXOIMMO HCIIONB3YIOTCS KaK TPaJAWIIMOHHBIC, TaK U
WHHOBAIIMOHHBIE THUITBI, BUABI U POPMBI KOHTPOJIS. [Ipu 3TOM mocTeneHHo TpaAUIIMOHHBIE CPEACTBA
COBepHIeHCTByI-OTCH B pycne KOMIIECTCHTHOCTHOI'O IIOJAXO0Ja, a HWHHOBAIIMOHHBIC CpeleTBa
a/IalITUPOBAHBI JIJIs1 TOBCEMECTHOTO MPUMEHEHHS B POCCUIICKON BY30BCKOM MPAKTUKE.



Lleq> nmpoBedeHHs] aTTeCTAlMM — IPOBEpPKa OCBOEHHsS 00pa30BaTENbHOM MPOrpamMMbl
JTUCHUILTMHBL Yyepe3 chopMUpOBAaHHOCTh 00pa30BaTENbHbIX PE3YIbTATOB.

IIpomexyTouHasi aTTeCTAlUsI OCYIIECTBISAETCS B KOHLE CEMECTPA U 3aBEPIIAECT U3YUYECHUE
JTUCHUIUIMHBL, TTIOMOTaeT OLEHUTh KPYIHbIE COBOKYIHOCTH 3HAHUH U yMeHUu#, (GopMHupoOBaHHE

ONPEACICHHBIX KOMIIETCHIUI.

O1eHOYHBIMU CPEACTBAMHU TEKYIIETO OIICHUBAHUS SBJISIIOTCS: MATEpUAJIbl CAMOCTOSITEIbHBIX
pabotr. KoHTponp ycBoeHusi MaTepuana BeIETCS PEryJspHO B TEUYEHHE BCEro ceMecTpa Ha

MPAKTUYCCKUX 3aHATUAX.

Ne CPEJACTBA OLIEHUBAHMUSA,

/i UCIIOJIb3YEMbIE JIJISl TEKYIIETO
OLICHUBAHMSI [TOKAa3aTes

(dhopMUPOBAHUS KOMITETCHITHH

O6pa3zoBaTeibHbIC
Pe3yIbTaThl JUCIUATLTHHBI

1. OueHo4HbIE CpeACTBA
AJIsl TEKylIei aTTecTanuu

OC-1 CamocrostenpHas paborta
OC-2 CamocrositensHasi paboTa
OC-3 CamocrosTenbHas paboTa
OC-4 CamocrositenpHasi paboTa
OC-5 CamocrosTenpHas pabora
OC-6 CamocrosTensHasi paboTa
OC-7 CamocrositenpHas paboTta
OC-8 HToroBast KOHTpOJIbHAs
pabora / TBopueckoe 3axanue /
Pedepar / [Ipoekt

2. OuneHo4HbIC CPECTBA
AJISl IPOMEXKYTOYHOI aTTecTaluu

OC-9 3auér B hopMe yCTHOTO
co0ecenoBaHus

OP-1. 3Haer O BO3MOXHOCTM MPUMEHEHUS
0a30BBIX MaTeMaTHYECKUX KOHCTPYKIMU ISt
dbopmanuzanum U NpeAcTaBiIeHus HHPOPMALUU
OP-2. VYwmeer ompenensiTh W HCIOIb30BAThH
BO3MOKHOCTH [IPUMEHEHUs 0a30BbIX
MaTeMaTHYECKUX KOHCTPYKIUH TUIst
dbopmanuzanum U NpeAcTaBiIeHus THPOpMALUU
OP-3. 3Haer 0 BO3MOXHOCTU HPUMEHEHUS
MaTeMaTHYeCKUX CTPYKTYp [UId  OIHCAHHUSA
uHpopManui  Ha  (GOPMATBHOM  SI3BIKE
MaTeMaTHKU

OP-4. VYwmeer ompenensiTh W HCIOIb30BAThH
BO3MOYKHOCTH TPUMEHEHUS MaTeMaTUYEeCKUX
CTPYKTYp Ui ONucCaHus WHQPOpMAIMKA Ha
(bopMaTbHOM S3bIKE MAaTEMATUKU

OP-5. 3Haer 0 BO3MOXHOCTM HPUMEHEHUS
MaTeMaTHYeCKUX CTPYKTYp Ul HUCCIEeIOBaHMS
uH(popManun Ha ¢dbopManbHOM SI3BIKE
MaTeMaTHKU

OP-6. VYwmeer ompenensTh W HUCIOIb30BAThH
BO3MOYKHOCTH TPUMEHEHUs MaTeMaTU4YEeCKHUX
CTPYKTYp Ul HCCIeloBaHUs WH(pOpMalUU Ha
(bopMaTbHOM SI3bIKE MAaTEMATUKA

OP-7. 3Haer O BO3MOXHOCTH NPHUMEHEHUS
MaTeMaTHUYeCKUX MOJeNed A HCCIeAOBaHUs
JETEePMUHUPOBAHHBIX IPOIECCOB (ABJICHMI) Ha
(bopMaTEHOM SI3BIKE MATEMATHKA

OP-8. VYwmeer omnpenensiTh W HCHIOJIb30BATH
BO3MOYKHOCTH TIPUMEHEHHUS MaTeMaTHYECKUX
MoJiesen JUIst UCCIIEI0BaHUS
JETEPMUHUPOBAHHBIX MPOLECCOB (ABJIEHUIN) Ha
(bopMaTbHOM S3bIKE MAaTEMATUKU

OP-9. 3Haer 0 BO3MOXHOCTM IPUMEHEHHUS
MaTeMaTHYeCKUX MoJeNIel UIs HCCIe0BaHUs
CTOXaCTHMYECKHX TPOIECCOB  (SIBICHUN) Ha
(bopManbHOM S3bIKE MaTEMATUKU

OP-10. VYmeer omnpenensiTb U HCHOJIB30BATH
BO3MOYKHOCTH TPUMEHEHHUS MaTeMaTHYeCKUX




MOJENEH JJI1 MCCIEIOBAaHHUS CTOXAaCTUYECKHX
nporeccoB (sIBIEHU) Ha (HOPMAIBHOM SI3BIKE
MaTeMaTHKU

OP-11. 3HaeT 0 BO3MOXKHOCTH HCIIOIL30BaHUS
MIPOTPAMMHBIX CPEJICTB IS PEICTABIICHUS U
00paboTKN KOTMYECTBEHHON HH(pOpMAaIIN

OP-12. Ymeer onpenensars U UCIOIb30BaTh
BO3MO>KHOCTH IPUMEHEHUS POTPAMMHBIX
CPEJICTB IS TIPEACTABICHUS U 00paOOTKHU
KOJIMYECTBEHHOW MH(OpMaIIUu

OP-13. 3HaeT 0 BO3MOXKHOCTH HCITIOJIB30BaHUS
MPOrPaMMHBIX ~ CPEJICTB  JJIsI  TIOCTPOEHUS] U

UCCIIEI0BAHUS MaTeMaTHYeCKuX Mozeneit
MPOIIECCOB B paMKaX perieHus MPoheCCHOHATBHBIX
3aj1a4

OP-14. VYwmeer omnpenenith W HCHOIb30BAThH
BO3MO)KHOCTH ~ HMCIIOJIb30BaHUSI  MPOTPAMMHBIX
CPeICTB Ul TIOCTPOGHHSI W HCCIIEIOBAHUS
MaTeMaTUYEeCKNX MOJEIEH IPOLECCOB B PaMKax
perieHus npoeCCHOHATIBHBIX 337124

Mamepuanst, ucnob3yemole 011 meKyuiezo KOHMpPOAsA yCReeaemocmu
odyuarowuxca no oucyuniune

Omnucanue OLOCHOYHLBIX CpCACTB H HCO6XOI[I/IMOFO O60py,Z[OBaHI/I${ (I[CMOHCTpaI_II/IOHHOFO
MaTepI/Ia.Ha), a TaxKXKe IMmpoucaypbl M KPUTCPUHU OLCHHUBAHWA HWHIAWKATOPOB HJOCTHIKCHUA
KOMHGTCHHI/Iﬁ Ha pa3JIMYHBIX J3TallaX HUX q)OpMI/IpOBaHI/IH B IIpoHecCcc OCBOCHUA O6paBOBaTCHLHOﬁ
nporpamMmmsl IpEACTABJICHBI B CDOHILG OLCHOYHBIX CPEACTB AJId TCKYIIETO KOHTPOJIA YCIIEBACMOCTH
n HpOMe)KyTO‘-IHOI\/'I aTTeCTalnu.

Mamepuansi, ucnovb3yemoie 01 RPOMEHCYMOYHO20 KOHMPOJIA YCNeeaemMocmu
odyuarowuxca no oucyuniuHe

OC-8 UroroBasi kouTposibHasi padora / TBopueckoe 3axanue / Pedepar / [Ipoekt
IIpumepnoe cooepircanue umoz060ii KOHMPOILHOU PadONbL
1. 3apanbl MHOXecTBa 4, B, C (koHeUHbIe 1100 CUETHBIE/ YHCIOBBIE TPOMEKYTKH, 00JI1aCTH
Ha TUIOCKOCTH WJIM B MPOCTPAHCTBe). HaliTH KOMMYECTBO AJIEMEHTOB/MEPY YKa3aHHOTO

MHOXecTBa (Hanpumep, A N (B\(C)).
2. Bo MHOXeCTBE ... 33JJaHO OTHOIICHHE ... MEKAY DIIEMEHTaMU. DTO OTHOILICHHE SBIISCTCS:

a) QyHKIIMOHATHHBIM COOTBETCTBUEM,; 0) OTHOIIICHUEM SKBHUBAJIEHTHOCTH;
B) OTHOIIIGHWEM  TOpsIKa;  T) OMeKIueil; 1) CHMMETPUYHBIM  OTHOIICHHUEM;
) peeKCUBHBIM OTHOUIEHHUEM; ) TPaH3UTUBHBIM OTHOUIEHUEM;

3) aHTUCUMMETPUYHBIM OTHOLICHUEM.
3. 3amaHHAs YHCIIOBas MOCIEIOBATEIHLHOCTD SBISCTCS: a) BO3pacTaromieil; 0) yObIBaroei;
B) OrpaHMYEHHOM; I') HUKINYECKOM; 1) apuMeTHIecKoit nporpeccuei;
€) TeOMETPUIECKON TPOrpeccue; k) OECKOHEUHO Majoi; 3) OECKOHEYHO OOJIBIIION;
1) CTallMOHAPHOM; K) CXOSIICHCS.
Y CTaHOBHUTH COOTBETCTBUE MEXKTY YUCIOBBIMH (DYHKITUSIMH U MX TPaQUKaMH.
Oynkius 3aana rpadpukom. HallTi Kom4ecTBo 1esbIX 3HaUeHUH apryMeHTa, B KOTOPBIX
MPOU3BOIHAS (PYHKIIUH TTOJIOKUATEIBHA.

o~



10.

agkrownE

BeposiTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YeTCS] KOMOMHATOPHBIN JHOO
reOMETPUUYECKUN MOIX0/] K BEIUMCICHUIO BEPOSITHOCTH).

JlMcKpeTHas ciydaiiHas BEJIMYMHA 3aJaHa 3aKOHOM paclpeneieHuss / HempepbIBHAas
cllydaiiHas BeJIMYMHA 3aJlaHa IUIOTHOCTBbIO pacnpeaeneHus (rpadudecku). Haiitu
BEPOATHOCTb TOrO, YTO JaHHas BEJIMYMHA IPUHMMAET 3HAYEHUE, NpUHAAJIEKAIee
YKa3aHHOMY IIPOMEXYTKY.

Xox  mpomecca ...  ONWCHIBAaeTCS  33JaHHOM  SBHO  WJIM  PEKYpPpPEHTHO
IIOCJIEI0BATEIbHOCTBIO 3HAUEHUM BEJINYUHBI ... B COOTBETCTBYIOLIME MOMEHThI BPEMEHHU
00 3a7aHHON SBHO QyHKIMEW BpeMeHu. HaliTh 3HaueHre 3TON BEIMYUHBI B 33 JaHHBIN
MOMEHT BPEMEHHU; HauOoJiplliee BO3MOXKHOE 3HAYEHUE ATOW BEIUYHMHBI, HAaUMEHbIlIEe
BO3MO)XHO€ 3HAUEHHUE 3TOH BEJIMYMHBI; IPEAEIbHOE 3HAYEHHE ATOW BEJIIMYMHBI B
OTJAJICHHOM Oy/y1lieM, eciii OHO cyiiecTByeT. OXapakTepu30BaTh NOBEICHUE BETUYUHbI
B TEPMHUHAX BO3PACTaHUs/yObIBaHUS, OTPAHUYCHHOCTH, IEPUOTUIHOCTH/ITUKIMYHOCTH U
T.I.

Benuuuna ... 3a7aHa pe3yiabTaTaMM HECKOJIBKMX u3MepeHuil. IlpenctaBuTh NaHHYIO
BBIOOPKY 3HAUEHMI CIydyallHOW BEJWYMHBI B BUJAE BapualMoOHHOTrO psga. [loctpouth
IIOJINTOH, TUCTOrpaMMy, HaWTH MOJY, MEIUaHy BBIOOPKH, CPEIHIOI BBIOOPOYHYIO U
CpellHee KBaJIpaTUYHOE OTKJIOHEHHE, OLICHUTh MAaTEMaTUYeCKOe OXUIAHUE CIydyalHOU
BenuuuHbl. [IpaBmononobHa nu rumore3a (CyAs MO MOJUTOHY, THCTOTPAMME), YTO
reHepalibHasi COBOKYIIHOCTh pachpejereHa paBHOMEPHO? HOPMalbHO? TIPOBEPUTH
HanboJee MpaBIONOAO0HYIO TUTIOTE3Y MTPH 33JaHHOM YPOBHE HaJECKHOCTH.

B xope skcnepumeHTa B OCHOBHOM M KOHTPOJIBHOW TpyNIE€ MOJIy4€Hbl 3aJaHHbIC
3HaueHUs u3MepseMoro mnapamerpa. IIpoBepuTh rumoresy o0 CTaTUCTHYECKOH
3HAYUMOCTHU Pa3Iuduil MEXy Ipynnamu.

Ilpumepnoe codepircanue umoz06020 meopuecko2o 3a0aHus

[Ipongymate Ha0oOp mapaMeTpoB, KOTOPHIMH MOXHO 3a7aTh YKa3aHHBIA OOBEKT.
BeimenuTs MHOXECTBa BO3MOXKHBIX 3HAYEHHUH OTUX [MapaMETpPOB, OIEpaINH,
ompesieNieHHbIe Ha ATUX MHOXKECTBaX U CYIIECTBEHHBIE Ui 33aJaHusl 00bekTa. Onucarb
CYLIECTBEHHbIE  CBOMCTBA O0O0BEKTa C  TIOMOIIbIO  OTHOUIEHMH  (IIOCTPOMTH
MaTeMaTHYecKylo Mojenb). [locTaBuTh 3a/ady, OTHOCSIIYIOCS K OOBEKTY, MPOU3BECTH
COOTBETCTBYIOIIHME MPE0oOpa3oBaHUsI MOJIETH, MO BO3MOXXHOCTH OTBETUTH Ha BOMIPOC
3aJjauH.

[Ipunymars BeIWUYMHY, 3aJJaHHYIO PE3YJIbTaTaMU HECKOJIbKHX M3MEPEHUN B yKa3aHHBIE
MOMeHTHI BpemeHH. ChopMynupoBarh 3a7ady, CBSI3aHHYIO C MPOBEPKOI THUIIOTE3BI O
XapakTepe pacnpeiesICHUs] BEIMYMHBI C TeUeHUEM BpeMeHHU. [10 BO3MOKHOCTH OTBETUTh
Ha Bompoc 3aaayu. [IpennokuTh BapuaHThl, KOTJa MpaBAoONog00Ha OyAeT TumnoTesa o
TOM, YTO BEJIMYMHA H3MEHSIETCS C TEYEHHEM BPEMEHH IO JHMHEHHOMY 3aKOHY? IO
KBaIpaTUYHOMY 3aKOHY? MO SKCIOHEHIMAIbHOMY 3aKOHY? MO JIOTapupMUYECKOMY
3akony? Ilpennmoxxuth WHOM TUN (PYHKIIMOHAIBHOW 3aBUCHUMOCTH, OIHMCHIBAIOIIEH
M3MeHeHHe BennuuHbl. CKOJBKO MapaMeTpoB B BHIOPAaHHOM 3akoHe? MOXKHO T Kak-
MO0 OIEHUTDH BEPOSITHBIC 3HAYCHUS ITUX IMAPAMETPOB, UCXOJS U3 TAHHBIX?

Ilpumepnutii nepeuens mem pegpepamoe

CpaBHEHME pa3IMYHBIX KPUTEPUEB NTPOBEPKU CTATUCTUYECKHUX THIIOTE3.

ITocTanoBKa 3a1a4n JUCIIEPCUOHHOIO AHAJIN3a U OCHOBHBIE MOXO/BI K €€ PELICHHUIO.
ITocTraHoBKa 3aaun (JaKTOPHOTO AHAIM3A U OCHOBHBIE MTOJXO/bI K €€ PELICHHUIO.
ITocTanoBKa 3a7a4M KJIACTEPHOI'O aHAIM3a U OCHOBHBIE ITOAXO/BI K €€ PELICHUIO.
[IpumeHeHne KOMIBIOTEPHBIX CPEA ISl CTATUCTHYECKO 00pabOTKH TaHHBIX.



agkrownE

Sk

7.
8.

9.

Ilpumepnolii nepeuens mem UHOUBUOYATbHBIX / 2DYNNOBLIX NPOEKMOG

MaremMarnueckast MOJEIb CPABHEHUS CPEAHUX 3HAYECHUM IBYX COBOKYITHOCTEH.
MaremaTnueckasi MOJI€Ib UCKIIIOYEHUS TPYOBIX OIIMOOK HaOIr01eHU.
Maremarnueckast MOJEIb CPABHEHUS JOJIEH ITPU3HAKA B JBYX COBOKYIIHOCTSX.
MaremaTtnueckas MOZIEIb CPABHEHUS JUCIIEPCUH IBYX COBOKYITHOCTEM.
Maremarnueckass MOJEIb OLEHKM YMCIOBBIX 3HAYEHUM IIapaMETPOB paCIpEAeiICHUs
(MaTeMaTU4ecKOro OXKHJIaHHs paclpeieeHus).

Maremarnueckass MOJEIb OLEHKM YHCIOBBIX 3HAYECHWMM IapaMeTpOB pacIpeneieHUs
(mucniepcun pactpeiesieHus ).

MaremMarnueckast MOJEIb UCCIIENOBAHNS 3aKOHA PACIIPeIeICHUs TPU3HAKA.
MaremMaTHueckas MOZEb OLEHKH OAHOPOIHOCTH JIBYX BbIOOPOK.

MaremMarnueckast MOJEIb OLICHKUA KOPPEJALIMOHHOM CBA3U MEXIY BEIUYMHAMMU.

10. MaTremaTuueckas MOZCIIb ITOCTPOCHUA HpHMOI/I JIMHUHW PETPECCHUU BEIINYHH.

OC-9 3auéT B popme ycTHOrO0 codece10BaAHUA

IIporpamma 3auéra

Pa3nen 1. MareMaTnuyeckne KOHCTPYKIUM U IeTEPMUHHPOBAHHbIE MOJIeJIU

1.

MHoxecTBa, OCHOBHBIE OIlE€pallMM HaJl MHOXKECTBaMHU. YHCIOBBIE MHOXKECTBA
(MHOKECTBa HaTypaJIbHBIX, LIEJIbIX, PALIMOHAIBHBIX, AEHCTBUTEIbHBIX YKcen). Yucnopas
IpsiMasi, YUCJIOBbIE TPOMEKYTKH.

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

OTHolIIEHNE BKJIIOUEHUSI MHOXECTB U €ro cBoicTBa. OTHOLIEHMS] SKBUBAJIEHTHOCTU U
kinaccupukanus. [Ipumepsl OTHOIIEHHWH SKBHBaJeHTHOCTH. OTHOLIEHHS TMOPSIKA.
[IpuMeps! OTHOLIEHMI TOPSAAKA.

@OyHKIMOHANbHAs 3aBUCUMOCTh, obuiee moHsTue ¢pyHkuuu. OOnacTh onpenesneHus u
MHO>KeCTBO 3HaueHUi pyHkunu. Komnosumus ¢pynkumii. Bzaumuo odpatHbie QyHKINN.
IIpumepsl.

Matemaruueckoe MO/IETTUPOBaHNE SIBJICHUS (npomecca) c MTOMOLIBIO
MOCJIeI0BATENbHOCTH, QYHKIIUHU. DTalbl MOCTpOoeHUs MoAeH. [IoHATHE O TUCKPETHBIX U
HENpepbIBHBIX MOAENAX. ONTUMU3ALMOHHBIE MOJIEIH.

YucnoBble GyHKINUN OJHOM JIEHCTBUTENBHOM EPEMEHHOMN KaKk MaTeMaTH4ecKre MOJeNn
SIBJICHU I (mporieccoB). MOHOTOHHBIE, OTpaHUYEHHBIE, YEeTHbIE/HEUETHBIE,
nepuoindeckrue GyHKINH.

UucnoBele  MOCHEAOBATEIBHOCTH  Kak  (YHKIUM  HATypaJbHOM  MEpEeMEHHOM.
MOHOTOHHBIE, OTPAaHUYEHHBIE, HUKINYECKUE ITOCIIE0BATEILHOCTH.

Apudmernueckas nporpeccus U JHMHEWHas (QyHKUHUS, TeoMeTpuyecKas mporpeccus u
nokaszaTeiabHass (QYHKIUS: COINOCTaBIEHUE JUCKPETHOM M HENPephIBHOM MOAEIH
3aBUCHUMOCTH BEJIMYUH (CBOMCTBA, IpauKn).

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

9.

CJ'Iy‘IafIHLIe COGBITI/ISI, KOM6I/IHaTOpHOC OIMPECACIICHUC BCPOATHOCTH, T'COMCTPHYCCKOC
OIpPEaACIICHUEC BEPOATHOCTH. IloHsiTHE O CTOXaCTHYECKUX MAaTEMaTHICCKUX MOICIIAX.

10. I[I/ICKpCTHBIe CJ'Iy‘-I&fIHLIC BCJIMYNHBI, 3aKOH pacClpCaCICHUSA. MaTteMaTH4eCKOE OKUIaHE

U JHCHEepCHs JUCKPETHOM ciaydallHOM BenwuuHbl. [loHATHE O mapamerpax
pacrpeneieHus.

11. HenpepsiBHbIE CilydaiiHble BEJIWYHHBI, TUIOTHOCTH paclpeneieHus. MaTemaTHueckoe

OKUJaHWE U JUCIEPCUsl HEMPEPBIBHOM cilydaliHOM BennuuHbl. [loHATHE 0 mapameTpax



12.

13.

14.

15.

pacrpeeneHus.
CTaHAapT.
OOmue cBeleHUs O BBIOOPOYHOM MeToje. | 'eHepalibHas COBOKYIHOCTh M BBIOOpKA,
nepBuYHas 00paboTka JaHHBIX. BapuayoHHbIe ps/bl U KX TpadUuecKoe MpeICTaBIeHNE
(mOJUTOH, TUCTOTpaMMa).

[lepBuuHble omMcaTeNbHBIE CTATUCTUKH: MEPbl IMOJOXKEHUs (Moja, MeauaHa,
BBEIOOPOYHOE Cpe/IHEe, KBAaHTHIIN) U MEPhl M3MEHUYMBOCTH (pa3Max, JUCIEPCHsi, CPEIHEe
KBaJPaTUYHOE OTKJIOHCHHE).

OOue wuaAed CTAaTUCTHYECKOI'O0 OILEHUBAHUSA. TOYHOCT, M HaAEKHOCTh OICHKHU.
Toueuynblie 1 HHTEpPBAILHBIC OLICHKH. [IprMepEI.

Cpennsisi BBIOOpOYHAsl, MOJia, MeIUaHa BHIOOPKM KaK OIEHKA MaTeMaTHYeCKOTro
OXXUJaHUA Cly4alHOM BeIMYUHBI. OIEHKU AUCIIEPCUU CIyYailHON BEJIMYUHBI.

PaBHOMEpHOE pacnpezneneHue, HOPMAJIbHOE paCHpPElENIEHUE Kak

Pasznea 3. MaTtemaTudeckasi 00padoTKa pe3yJbTAaTOB IKCIIEPUMEHTOB

16.

17.

18.

19.

20.

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

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

[TonsiTue 0 3a1a4ax KOPPEIAIUOHHOTO U PErPECCUOHHOT0 aHan3a. MeTo1 HAaUMEHBIINUX
KBaJIpaTOB B PELLICHUM 3a/1aun perpeccuu. [lapHas nuHelHas perpeccus.

[TpuHIMn mpakTHueckol yBepeHHOCTH. CTaTUCTHUYECKUE TUIOTE3bl U OOIIME MU HX
npoBepku. Omubku nepBoro U Broporo poga. Craructuueckuil kpurepuil. [lonstue o
MapaMeTPUYECKUX U HeapaMeTPUUECKUX KPUTEPHUSIX.

CxeMa npoBEpKH THIOTE3bI C IPUMEHEHUEM HEMapaMeTPUIECKUX U MapaMeTPUUYECKOTo
KpUTepueB paznnunid. CxeMa mpoBEpPKU FMIIOTE3bI C MPUMEHEHUEM HENapaMeTPUIECKOTO
KpUTepus coriiacus pacupeneneHui. [Ipumepst.

B koHIle n3yueHust JUCIUITIMHBI TOIBOAATCS UTOTH pabOThI CTY/IE€HTOB Ha JIEKIIUOHHBIX U
MPaKTUYECKHUX 3aHATUSAX IIyTEM CYMMUPOBaHUs OaJIJIOB, HAOpPAaHHBIX B TEUEHUE CEMECTpa.

KpnTepml OlleHUBAHMA 3HAHMIA oﬁyqalonmxca o JTMCUHMIIJIMHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEeHKU pabonmbl 00yYaouwuxcs

ITocemenue PaGora
ITocemenue N Hrorosas cymma
Cemectp N MPAKTHYECKUX Ha MPAKTUYECKUX 3auér
JIEKIIAHA L OaJUI0B
3aHATHI 3aHATUAX
4 O9%x1=9 15x1 =15 212 64 300

Kpumepuu oyenusanus pabomol obyuaioue2ocs no umo2am cemecmpa

Pesynbrar

bamnet (3 3E)

«HEC 3a4TCHO»

0-150 6asu1oB

«3a4YTCHO»

151-300 6amnoB

6. MeToanueckue yKazaHus 1Jis1 00y4alOMMXCsl M0 OCBOCHHIO TN CHHUILIMHBI



VYcenemHoe u3ydeHue Kypca TpeOyeT OT 0Oy4aromuXcCsl TOCEIMICHUs JICKIWA, aKTUBHOU
paboOThl HAa MPAKTHYECKUX 3aHATHUSAX, BBIMOJHEHHS BCEX YYEOHBIX 3aJaHUI IperoaaBaTelis,
03HaKOMJICHHUS C OCHOBHOW U JONOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKnMu — ogHa u3 (HOpM aKTUBHOM CaMOCTOSTENBHOM paboOTHl 00y4aromuxcs,
TpeOyrolasi HaBbIKOB M YMEHHsI KPaTKO, CXEMAaTUYHO, TOCJIE€0BATENIBHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TIOJIOKEHUSI, BBIBOJIBI, 000011eHNs, (HOPMYITHUPOBKU. B KOHIIE JEKIMH MPEroaaBaTellb
octaBigeT BpeMms (5 MHMHYT) AJs TOro, 4YTOObI OOydaroluecs HMENId BO3MOYKHOCTh 3a/1aTh
YTOYHSIIOIIME BOMNPOCHl IO M3ydyaeMOMY Marepuainy. M3-3a HeZOCTaTOYHOrO KOJIMYECTBA
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YyJIaeTcsd OCBETUTb B IOJIHOM OOBEME, MO3TOMY
IIpenojaBaTeiib, 10 CBOEMY YCMOTPEHHUIO, HEKOTOPHIE BOIIPOCHI BHIHOCUT Ha CaMOCTOSITENBbHYIO
paloTy CTYyI€HTOB, PEKOMEHAYS Ty WIN UHYIO JuTeparypy. Kpome 3Toro, ass jiydiiero ocBOeHUs
MaTepuaja M CHUCTEMAaTH3allMi 3HAHUH 1O JUCHUIUIMHE, HEOOXOAWMO TOCTOSHHO pa3OHpaTh
MaTepHabl JIEKLUHI 110 KOHCIIEKTaM U y4eOHbIM 1TocoOusM. B cirydae HeoOxoauMocTu o0pararbes
K IIPENoJaBaTeNIo 3a KOHCYJIbTAlUEH.

IToaroroBKa K NPpaKTHYECKUM 3aHATHAM.

[Ipy moaroToBke K MPakTUUYECKUM 3aHATHSM CTYAEHT JOJDKEH M3YyYUTh TEOPETHUECKUU
MaTepual 1o TeMe 3aHATHUS (MCHOJIb30BaTh KOHCHEKT JIEKIMH, U3Y4YUTh OCHOBHYIO JIUTEpATypy,
03HAaKOMUTbCSI C AOMOJIHUTEIBHOM JIUTEPATYpPOi, TPHU HEOOXOJUMOCTH JOTIOJHUTH KOHCIIEKT, JIeast
B HEM COOTBETCTBYIOIIME 3allUCH U3 pa3IM4YHBIX HMCTOYHUKOB). B ciyuae 3arpyaHeHuil,
BO3HUKAIOIIMUX INPU OCBOCHHM TEOPETHYECKOI'O MaTepuana, CTYACHTY clleAyeT oOpauarbesi 3a
KOHCYJIbTAllMe K MpenoaaBarento. Mg Ha KOHCYJbTalMi0, HEOOXOIUMO XOpOLIO MPOIyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT Pa3bsCHEHUS.

B Hauaze npakTU4ecKoro 3aHATHUS MIPENOJaBaTeNIb 3HAKOMUT CTYJEHTOB C TEMOM, OrJlaliaeT
IUIaH MPOBENICHUS 3aHSTHS, BbIIAET 3aJaHusl. B TeueHune OTBEIEHHOTrO BPEMEHU Ha BBINOJIHEHUE
paloThI CTYIEHT MOKET OOPAaTUTHCS K MPENOAABATEINIO 3a KOHCY/IbTAllMel U pa3bsiCHEHUsAMU. B
KOHIIE 3aHATHUS POBOJUTCS IPUEM BBINOJIHEHHBIX 3a/1aHUM, COOECEeI0BaHUE CO CTYAECHTOM.

Pe3ynbTaThl BBINOIHEHUS TPAKTUYECKUX 3/IaHUH OLEHUBAIOTCA B 0ajuiaX, B COOTBETCTBUU
¢ 0aJIbHO-PEHTUHTOBOM CHCTEMOM YHUBEPCUTETA.

Ili1aHbI IPAKTHYECKUX 3AHATHH

Sansmue 1-2. Uccnedosanue muoxcecmes u OmHOUEHUN
MaTtepuan 11t OCBOSHHUS
1. Buabl MHOXKECTB.
2. Omepanuu HaJ MHOXECTBA U UX rpaduueckas WLTIOCTpaIlus.
3. UwmcrnoBele MHOXKECTBA WM YHCJIOBBIC TPOMEKYTKU: aHAJTMTHYECKOE M TpadudecKoe
Mpe/ICTaBJICHHE, U3MEPEHHE.
4. MHOXecTBa Ha KOOPAWHATHOM IUIOCKOCTH: AaHAJIUTHYECKOE U  TpaduiecKkoe
Mpe/ICTaBJICHHE, U3MEPEHHE.
H3mepenne pacCTOSHAN MEXKY 3JIEMEHTAMH MHOKECTBA.
6. bunHapHbIe OTHOIIEHUS U UX CBOWCTBA.
7. OtoOpaxeHuss MHOKECTB ¥ UX BHJIBI.

o

3anamue 3-4. [locmpoenue OemepMUHUPOBAHHBIX MAMeEMAMuU4yecKux mooenel 3asucumocme
6eUYUH
Marepuan Ui OCBOCHHS
1. Bunsl MaTeMaTHUECKUX MOJEIIEH. DTaIlbl MOCTPOCHUS U UCCIIEIOBAHMS MaTEMaTHUECKON
MOJIETIH.
2. UwucnoBble TIOCIENOBATEIHHOCTH  KaK JUCKPETHbIE JECKPHUITUBHBIE  MOJCIH
JETEPMUHUPOBAHHBIX TTPOIIECCOB.




YucnoBble (yHKINN KaK HETPEPBIBHbIE AECKPUITUBHBIE MOJIENIN JIETCPMUHUPOBAHHBIX
IIPOLIECCOB.

CBoiicTBa mocinenoBaTebHOCTEN M (DYHKIIMI KaK XapaKTEPUCTHKH MTPOIECCOB.
OpHonapaMeTpruuecKre ONTUMU3ALNOHHBIE MAaTEMaTUUECKUE MOJEIHU, IOCTPOCHHBIE Ha

ocHOBe QYHKIUI U UccieyeMble cpecTBaMu AU pepeHInanbHOro HCUUCICHHUS.
Amnmpokcumanus 3aBucuMmocTeil. (MeTo HauMeHbIIUX KBaJApaToB).

[Toctpoenne QyHKIMOHAIBHON 3aBHCHUMOCTH IO BBIOOPOYHBIM JaHHBIM METOJOM
HaMMEHBIINX KBaJPaTOB.

3anamue 5-6. [locmpoenue cmoxacmuueckux MamemMamuieckux mooenetl 3a8UcUmMocmelt 8eIUYUH.
Dnexmponnvie mabauywt EXcel kax uncmpymenm mamemamuueckoii o6pabomxu ungopmayuu
Marepuan Ui OCBOCHUS

1.

ok wn

BepositHOCTh  CilydaifHOTO COOBITHSI Kak Mepa BO3MOXKHOCTH €ro HacTYIUICHUS.
Paznnunble 10X0bI K ONPEEIIEHNIO BEPOSITHOCTH CIIy4aliHOTO COOBITHSI.

Cxema KOHEeYHOI'0 YHCIIa PABHOBO3MOXKHBIX UCXOJIOB.

Cxema 0eCKOHEYHOI'0 YKcila PaBHOBO3MOKHBIX HCXO/I0B.

MopenupoBaHue TUCKPETHBIX CIy4ailHBIX BETHYUH.

MopenupoBaHre paBHOMEPHBIX HEIIPEPBIBHBIX CIIyYalHBIX BEJIMYHH.

HccnenoBanne HENpPEphIBHBIX CIy4allHBIX BEJIMYMH Ha OCHOBE TIpauyecKoro
MNpEaACTaBJICHHUA IINIOTHOCTHU BEPOATHOCTH.

3ausmue 7-8. Busyanuzayus u nepeuunas o00pabomxa CMaAmucmuyeckou UuH@opmayuu.
Dnexmponnvle mabauywvt EXcel kax uncmpymenm mamemamuueckoti 06pabomku ungopmayuu
Marepuain Juisi OCBOCHUS

1.
2.
3.

4.
5

6.
7.

BapuaunoHHble psiibl ¥ UX BUJIBL.

[IpencraBneHue BapualmoHHOTO psijia cpeactamu Excel.

I'padmueckoe un300pakeHHME BAPUAIMOHHBIX  PSAOB: TOJIWUTOH, TUCTOTPaMMA.
JlnarpaMMBsl.

CpenHue BeIMYMHBI BAPUAIMOHHOTO psijia: CpeaHsis (BbIOOpOUHasi), MeIMaHa, MoJa.
[Tokazarenn BapualMy BapHAallMOHHOTO psiia: pa3Max BapbUpPOBaHMS, TUCIEPCHUS,
CpelHee KBAaApaTUIHOE OTKIIOHEHHE.

CratucTtuueckoe olieHnBaHue. TOYHOCTh M HaJIe)KHOCTh OLIEHKH.

ToueuyHble U UHTEPBAIILHBIE OLIEHKU NTAPaMETPOB F€HEPAIIbHOW COBOKYITHOCTH.

3auamue 9. Hzyuenue cesazeii mexcoy 8eIUUUHAMU HA OCHOBE 8b100POUHBIX OAHHBIX. KOPPeayUsl U
peepeccust. Onexmponnvle mabauyvl EXCel xax uncmpymenm mamemamuueckoii o6pabomxu
ungopmayuu

Marepuan Juis OCBOCHUS

1.
2.

3.

4.
5.
8

@DyHKIMOHANbHAS, CTATUCTUYECKAs! U KOPPEISALUOHHAS 3aBUCUMOCTb.

KoppensimonHas cBsi3b MEXJy BeNTMYMHAMM U €€ ToKaszaTesld (Cuiia, HalpaBJeHHE,
HaJEXKHOCTD).

Kosddunment koppensiuu Kak IoKa3aTeslb TECHOTbl M HAlpaBICHHS CBS3H, €ro
CBOMCTBA.

Bri6opounsiii koaddunueHT panropoii koppensuuu Crnupmena / Kennanna.
Bri6opounsiit k03 dunuent koppensun [upcona.

ITocTpoeHue NpsMON JIMHUY IIAPHOU PETPECCUMN.

3anamue 10-11. Ilposepxa cmamucmuueckux eunomes. Henapamempuueckue Kpumepuu.
Dnexmponnvie mabauywl EXcel kax uncmpymenm mamemamuueckoii obpabomxu ungopmayuu
Martepuan i1 OCBOSHUS




ok E

3auamue

Cratuctnueckas runore3a. OCHOBHAsI U KOHKYPUPYIOILasi TUIIOTE3bI.
CraTuctuueckuid KpuTepui. Y poBEHb 3HAYUMOCTH U MOIIIHOCTh KPUTEPHSI.
OmmnbKy nepBOro ¥ BTOPOro pojia.

Kputnueckast 061acth 1 00J1aCTh NPUHATUS THUIIOTE3BL.
Henapamerpuyeckue Kpurepuu CpaBHEHUN.

Henapamerpuueckue Kputepuu corjaacusi.

12-13. [Ilposepxa cmamucmuueckux eunomes. Illapamempuueckue Kpumepuu.

Onexmponnvle mabauywl Excel kak uncmpymenm mamemamuueckoti 06pabomku un@opmayuu
Matepuan /i1 OCBOCHUS

1.

2.

IIpoBepka rumoTe3 O paBEHCTBE 3HAYECHUN IApaMETPOB PACHPEICIICHHH: CPaBHEHUE
CPeAHUX 3HAUCHHUH ABYX M€HEPATbHBIX COBOKYITHOCTEH P M3BECTHBIX JUCIEPCUSX.
IIpoBepka rumoTe3 O paBEHCTBE 3HAYECHUN MAapaMETPOB PACHPEICIICHHI: CpPaBHEHUE
CPEAHUX 3HAYEHUH JBYX I€HEepallbHbIX COBOKYIHOCTEH IPHU HEU3BECTHBIX, HO PaBHBIX
aucnepcusix (He3aBUCUMbIE BBIOOPKH).

3ausmue 14-15. Mamemamuueckas obpabomka pe3ynibmamos HaOMOOeHUll (KOHMPOIbHOE

s3aunamue)

Ilnad npoBeeHus

OTY€THI M KOJUICKTHUBHEIC O6Cy>K,Z[CHI/IH 110 BBIIIOJIHCHHUIO!

1.

2.
3.
4

UTOTOBOM KOHTPOJIBHON pabOThI;
UTOrOBOT0 TBOPYECKOI'0O 3a/1aHUS;
pedeparos;

IIPOEKTOB.

7. IlepeyeHb OCHOBHOH W JONOJHHUTEIbHOH Yy4eOHOIl JuTepatypbl, HTepHET-pecypcoB,
He00XO0AUMBIX JIS1 OCBOCHMS IV CIUTITHHBI

OcHoBHasi InTEepaTypa

1.

benbko N.B. Teopuss BeposTHOCTEH, MaTeMaTU4eCKas CTAaTUCTHUKA, MAaTEMAaTHYECKOE
MporpaMMUpoOBaHue [DJEKTpOHHBIM pecypc]: yuebHoe mnocobue / W.B. benbko,
.M. Mopo3osa, E.A. Kpumiranosuu. — Munck: HoBoe 3nanue; M.: UHOPA-M, 2016.
—299c.

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

BBenenune B MaTemaTMuecKkoe MOJAETUpPOBaHUE [DIEKTPOHHBIM pecypce] : yueOHoe
nocobue / mox pen. I1.B. Tpycona. - Mocksa : Jloroc, 2004. - 439 c.

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

I'pec II.B. Marematuka i OakanaBpoB: YHUBEpCAJIbHBIM Kypc IJii CTYAEHTOB
TYMaHUTAPHBIX HAMPABJICHUH [ DIEKTPOHHBIN pecypc] : yuebnoe mocodue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 c.

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

JlomoJiHuTeIbHAS JIUTEpaTypa

1.

AxtamoB A.M. MaremaTtuka uisi COLIMOJIOTOB U SKOHOMHCTOB [ DJIEKTPOHHBIN pecypc] :
yuebHoe mocobue / A.M. AxtamoB. — M.: ®uzmarnut, 2008. — 464 c.

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

KoG3apes A.U. Ilpuknagnas MareMaTH4ecKasi CTaTUCTUKA [ DIEKTpOHHBIN pecype] : M.:
®dusmaraurt, 2012. — 816 c.
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URL.: http://biblioclub.ru/index.php?page=book_red&id=82617
3. KouerkoB E.C. Teopus BeposSTHOCTEH W MaTeMaTH4YeCKasl CTAaTUCTUKA [DIEKTPOHHBIN

pecypc]: yaeonuk / E.C. Kouetkos, C.O. Cmepunnckas, B.B. Cokonos. — M.: DOPYM :
NUH®PA-M, 2021. — 240 ¢. URL: http://znanium.com/bookread2.php?book=1245262

IIporpaMmMHBbIe TPOAYKTHI

1. Microsoft Office Word
2. Microsoft Office Excel
3. Microsoft Office Power Point
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