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MecTo IMCHUIUVIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuumnuna «MeTtobl MaTeMaTH4ecko 00pabOTKU JaHHBIX» OTHOCUTCS K 00s3aTeNbHOM
gactu bnoka 1. [luctumnuasl  (Moxynu) Monyns yuyeOHO-HMCCIIEOBATENIbCKOM M MPOSKTHOM
NEeSTeIbHOCTH Y4eOHOro IlaHa OCHOBHOHM MpodeccuoHanbHOM 00pa3oBaTeNbHOM MPOrpaMMBbl
BBICIIIETO 00pa3oBaHMA — MpOrpamMMbl OakajaBpuaTa MO HampasieHuio nojarotoBku 44.03.01
[lenarornyeckoe o00Opa3oBaHWE, HAMPABICHHOCTh (Mpoduiab) 00pa3oBaTEILHON MPOTPAMMBI
«Uupopmatukay, 3a04H0i GOpMbI 00ydeHUSI.

[Ipouecc oOcBOEHHS MUCUUIUIMHBI 0a3upyercs Ha 3HAHMUSIX, YMEHHUSX M HaBBIKaX,
PpUOOPETEHHBIX MPU N3YYEHUH YUeOHBIX IIPEAMETOB 00111€00pa30BaTEeIbHOM IIKOJIBI: MATEMATHKa,
anredpa, B TOM YUCJIE OCHOBBI TEOPUU BEPOATHOCTEH U MaTEMaTUUYECKON CTATUCTHKU; T€OMETPUS;
Hayvaja MaTeMaTHYECKOTo aHAIIN3A.

Pe3ynbpTaTel OCBOEHUSI JUCHMILTUHBI HEOOXOAMMBI JJIsi MPOXOXAEeHUS npakTuk «Hayuno-
uccieioBaTenbcKas pabora (MOJy4YeHHE TMEPBUYHBIX HABBIKOB HAYYHO-HCCIIEI0BATEIbCKON
paboThl), KypcoBas pabora 1», «HayuHo-uccienoBarenbckas padoTa (MOJy4eHHE MEPBUYHBIX
HaBBIKOB  HAYYHO-HCCIIEIOBATEIbCKOM  paboThl), KypcoBas  pabora 2», «Hayuno-
uccienoBaTensckas pabota» obOs3arenbHOM yactu broka 2. [lpaktuku Mopayns  ydeOGHO-
HCCIIEIOBATENIbCKOW M TPOEKTHOM JEATEIILHOCTH; JUIS YCIEITHOTO MPOXOXKICHHS MPOLEIYPHI
«BpInonHeHre U 3amuTa BBITYCKHON kBanudukanuonHoit pabotel» brnoka 3. 'ocynapcrBenHas
UTOTOBAasl aTTECTAIIHS.

1. Ilepeyenb MIaHMpPYeMBIX Ppe3yJbTaTOB 00y4eHuss (o0pa3oBaTebHBIX
pe3yJbTAaTOB) MO0 JUCUHHUILIUHE

Henbio ocBoeHUs NUCHUIUIMHBI « METO/Ibl MaTEMaTHUECKON 00paOOTKH JaHHBIX» SBISETCS
MOArOTOBKAa 0OakamaBpa K NpodecCHOHAIbHOW MAESITeNbHOCTH yuuTels o0pa3oBaTellbHOM
opranuzanuu. JlucuuruinHa mnpenHa3HayeHa JaTh OYIyIIMM YUYHUTEIsIM NpPOQPEeCcCCHOHANbHYIO
(TeopeTHUecKyl0 M MPAaKTUYECKYI0) TIOJATrOTOBKY, CBA3aHHYIO C (OpMUPOBAHHEM OIbITA
CHenu(pUUYecKod MaTeMaTU4YeCKOW JIeATeIbHOCTH, HANpPaBJIEHHOW Ha pelIeHHe Hay4yHo-
HCCIIEI0BATENbCKUX U 3KCIIEPUMEHTANIBHBIX 3a/1a4 B PO ecCHOHAIbHOU cdepe.

3agavell OCBOEHMSI JWUCUUIUIMHBI SIBISI€TCS 3HAKOMCTBO C THUIWYHBIMU METOJaMU U
npUeMaMH  CTPYKTYPUpPOBAaHUS M  CTaTUCTMYECKOW OOpabOTKM  JAHHBIX, 3JEMEHTaMH
MaTeMaTHYeCKOro MO/IETIMPOBAHUS SIBJICHUHN U MPOLIECCOB; Pa3BUTHE MPEJICTABICHUN O CYIIHOCTH
MaTEMaTHYECKOr0 METOJa IO3HAaHUSA JCMCTBUTEIBHOCTU M BO3MOXHOCTSAX €r0 NPUMEHEHHsS B
€CTECTBEHHbIX W T'YMaHUTApHbIX HayKaX, B IICHUXOJIOrO-NEAarornyeckux HCCIEeIOBaHUSIX, B
OpraHU3allMOHHO-YIIPABJIEHYECKON cdepe U APYrux o0JacTaX NEeATeIbHOCTH; (OPMHPOBAHUE Y
CTYJEHTOB HAy4YyHOTO CTWJSl MBbIIUIEHUS, Oa30BbIX HAaBBIKOB AHAJIUTUYECKOM JESATENbHOCTH,
JIOTHYECKUX U KOMOMHATOPHBIX CHOCOOHOCTEH; (QOopMHpOBaHHWE M Ppa3BUTHE KOMIIETEHLUH
OyIyLIero yuuTens, CBA3aHHBIX C TPUMEHEHHMEM MAaTeMaTH4YeCKMX MET0/I0B 00paboTKu
uHpopManuu B Npo(PecCHOHATBHOM, B TOM YHCIIE UCCIEI0BATEIbCKON AEATEIbHOCTH.

B pesynbrare ocBOCHHS comep)aHUs TUCIUTIIUHBI « MeTombpl MaTeMaTndeckon 00paboTKu
JAHHBIX» O0YyYalOMIMKCS JTOJKEH OBJAJETh CIEAYIOIMIMMHU pe3ysbTaTaMu oOy4yeHus (B Tabiuie
MIPEJICTABJICHO COOTHECEHHE O0Opa30BaTENbHBIX pPE3YJbTaTOB OOyYEHHUS IO JUCHUIUIMHE C
WHIUKATOPaMH JTOCTH)KEHUS KOMITETEHILIUH ):



Kommerenmus u
WHIUKATOPHI €
JOCTHKEHUS B

OO6pa3zoBarenbHble Pe3yIbTaThl JUCIUTUTUHEI
(aTams! GOPMHUPOBAHHUS KOMITETCHIIHN)

3HAET yMeeT BJIAJIEET
JUCLUILINHE
OP-1. 3naer o OP-2. Vmeer onpenenars u
BO3MOKHOCTH HCIIOJIB30BAaTh
MPUMEHEHUS 0a30BBIX BO3MOKHOCTH TPUMEHEHUS
MaTEMaTHYECKUX 0a30BBLIX MATEMATHYECKUX
KOHCTPYKUUU JJIs1 KOHCTPYKUHM 115
opMalu3aluy u OpMaInu3aluiyd U
VK-1. Crocoben (bop (bop
MIPEICTABJICHUS MpeACTaBICHUS
OCYIIECTBIISATh  TTOMCK,
. uH(popMaluu uHdopmaruu
KPUTUYECKUI aHalu3 U
cuHtes  uHOpPMAUHU
bop M OP-4. Ymeet onpenensits u
MPUMEHSITh CHUCTEMHBIN
OP-3. 3naer o HCIIOJIb30BAaTh
MOAXOJ IS PeUIeHUs
BO3MOKHOCTH BO3MOYKHOCTH TIPUMCHCHHS
MIOCTaBJIEHHBIX 3a/a4.
IPUMCHCHHUS MaTEMaTHYECKUX
VYK-1.1. lemoHcTpupyer .
. | MaTeMaTHYECKUX KOHCTPYKUUH A5t
3HaHhe O0coOeHHOCTEMH .
KOHCTPYKIHUN IS onucaHus HHGOPMALIUU Ha
CHUCTEMHOTO 5
onucanus nHGopmanuy Ha | GOPMaTLHOM S3BIKE
KPUTUYECKOTO
(hopMaIbHOM $SI3BIKE MaTEMATHKHN
MBIIIICHUS u

TOTOBHOCTb K HEMY.
VYK-1.2.

[Tpumensier

noruueckue GopMbl U
IPOLEAYPHI, CIIOCOOCH K
pedIeKCuN MO TIOBOIY
COOCTBEHHOW M 4Y>KOU

MBICITUTEIIBHON
JESATEIBHOCTH.

VYK-1.3. Ananuzupyer
UCTOYHUK HHpOpMaluu
c TOYKH 3peHus
BPEMEHHBIX u
MIPOCTPAHCTBEHHBIX
YCIIOBHM €ero
BO3HHUKHOBEHHS.

MaTEMAaTUKHN

OP-5. 3naer o
BO3MOKHOCTH
MIPUMEHEHUS
MaTeMaTH4YeCKUX
KOHCTPYKUUU TSI
HCCICA0BAHUS
uH(popMalnu Ha
dbopManbHOM SI3BIKE
MaTeMaTHKU

OP-7. 3naer o
BO3MO>KHOCTH
MPUMEHEHUS
MaTeMaTUYECKUX MOJEIIEH
JUTSL UCCTIeIOBAHUS
JETCPMUHUPOBAHHBIX
MPOLIECCOB (SIBJICHUIT) Ha
(hopMaTbHOM SI3BIKE
MaTeMaTUKU

OP-9. 3naer o
BO3MOYKHOCTH
MMPUMCHCHUA
MaTeMaTHYeCKUX MoJieNnen
JUTSL UCCIIETOBAHMSI
CTOXAaCTHYECKUX
IIPOLIECCOB (SIBJICHUI) Ha

OP-6. Ymeer onpenenars u
UCIIOJIb30BaTh
BO3MO>KHOCTH IIPUMEHEHMUSI
MaTEMAaTHYECKUX
KOHCTPYKUUHU TS
VICCIIEZIOBAHHUS
nHpopmanuy Ha
(opMabHOM SI3bIKE
MaTeMaTHKU

OP-8. Ymeer onpenendars u
UCTIONB30BaTh
BO3MOKHOCTH MPUMEHEHHUS
MAaTeMaTUYECKUX MOJEIEH
JUISL KCCIIeTIOBaHUS
JETEPMUHUPOBAHHBIX
MPOIIECCOB (SIBJICHHMIT) Ha
(hopMabHOM SI3BIKE
MaTeMaTHKU

OP-10. Ymeer onpenensate
Y MICTIOJTE30BATh
BO3MOKHOCTH NPHUMEHEHHS
MaTeMaTHYECKUX MOJENEH
JUISL UCCIIEIOBaHMS
CTOXaCTHYECKUX MPOIECCOB
(siBrIeHMIT) Ha popMaTbHOM
SI3PIKE MaTEMATHKH




(dbopMaTbHOM SI3BIKE
MaTeMaTHKH




OIIK-9 Cnocoben
MMOHUMATh MTPHHIUTIBI
paboThI COBpEMEHHBIX
WH(POPMAIIMOHHBIX
TEXHOJIOTHI U
UCIIOJIB30BATh MX JIJIS
pelieHus 3a1aq
npodeCCHOHATLHON
JeSTEIILHOCTH.

OIIK-9.1. Beibupaer
COBpEMEHHBIC
WH(POPMAIMOHHBIC
TEXHOJIOTHH U
MPOrpaMMHBIE CPEJICTBA, B
TOM YHCIIC
OTEYECTBEHHOTO
MIPOU3BOJICTBA, IS
pelIeHus 3a1aq
npodeCCUOHATLHON
NESTCIILHOCTH.

OIIK-9.2. JlemoHCcTpHpYyET
CIOCOOHOCTh
UCIIOJIB30BaTh IIH(POBBIC
PECYPCHI JJIsL PEIICHUS
3aja4 MpoQecCUOHATBHOM
JCSTCIILHOCTH.

OP-11. 3naer o
BO3MOYKHOCTH
UCIIONIb30BAHUS
MPOrpaMMHBIX CPEJICTB
JUTSL TIPE/ICTABIICHHS 1
00pabOTKH
KOJIMYECTBEHHOM
uHpOpMAIH

OP-13. 3naer o
BO3MOKHOCTH
HCITOJIE30BaHMS
MIPOTrPaMMHBIX CPEJICTB
JUISL TIOCTPOCHUS U
HCCIICIOBAHUS
MaTeMaTHYECKUX MoJelIek
TMIPOIIECCOB B PAMKax
peleHus
npodeCCHOHATTBHBIX 3144

OP-12. Ymeer omnpenensith
U UCTIOJIb30BaTh
BO3MOYKHOCTH
MPUMEHEHUS
MPOTPaMMHBIX CPE/ICTB
JUTSI IPEICTAaBIICHUS 1
00paboTku
KOJIMYECTBEHHOMN
uHpopMauu

OP-14. Ymeer onpenensirsb
M UCIOJIL30BaTh
BO3MOKHOCTH
HCITOJIb30BaHMS
MIPOTPaMMHBIX CPEJICTB ISt
MIOCTPOCHUS U
HCCIICIOBAHUS
MaTeMaTHICCKUX MOCIICH
MIPOIIECCOB B PaMKax
peleHus
podeCCHOHATTBHBIX 33144

2. O0beM TMCHUILUIMHBI B 3a4€THBIX eIHMHULAX ¢ YKAa3aHHEM KOJHYeCTBA aKajeMUYecKHX
4acoB, BBIICJICHHBIX HA KOHTAKTHYI0 padory oO0ydamomuxcs ¢ mpenoaasarejeM (1o
BH/1aM y4eOHBIX 3aHATHI) 1 HA CAMOCTOSITEJIbHYIO pa0oTy 00y4Yaromuxcs

YueOHbIe 3aHITUS
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3. Conep:xaHue IUCHUILIHMHBI, CTPYKTYPHMPOBaHHOE MO TeMaM (pa3iejiaM) ¢ yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0OB YUeOHBbIX 3aHATHI

3.1.Yka3zanue mem (pazoenog) u omeedeHH020 HA HUX KOJAUUECMEA AKAOEMUUECKUX UACO8 U
U008 YUEOHBIX 3AHAMUIL

KonmyectBo yacoB 1o ¢hopmam opraHu3anuu
o0Oy4deHus
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1 MaremaTtnueckrue KOHCTPYKIIUU U 9 4 28
' JEeTEePMUHUPOBAHHBIE MOJICITH
CroxacTUYecKHe MOJIEIU U
2. cTatucTuyeckas oopaboTka 1 2 — 28
nHpopmaluu
3 Matremaruueckast 00paboTka 1 4 30
' Pe3yJIbTaTOB SKCIIEPUMEHTOB
Utoro 4 10 — 88

3.2.Kpamkoe onucanue cooepcanus mem (pazoenoe) OUcCyunJIuHbl
Pa3znen 1. MatemaTuyeckue KOHCTPYKIMH U IeTEPMUHUPOBAHHbIE MO/IeJIH

Matemaruyeckre KOHCTPYKIIHUU

IIpouenypa cuera W mpoleaypa H3MEPEHUs KaK IPOCTEHIIME Cllydad IOCTPOCHHUS
MaTeMaTH4ecKol Mojenu oObekra. HaTypanbHble uncia; Leble YKciia; palMOHANbHBIE YHCIa;
JeWCTBUTENbHBIEC YKCa KaKk OECKOHEYHbIE JAECATUYHbIE IpoOH. AHAIUTHYECKOe U rpaduyeckoe
npejacraBieHue AaHHbIX. OnucaHue oOBbEKTa TOYKOM Ha YHCIOBOM MNpsSMOM, HECKOJIbKUMH
YHUCIOBBIMU TapaMeTpaMu (TOYKOW B MHOIOMEPHOM IPOCTPAHCTBE, BEKTOPOM). MaTpulbl H
BekTOpbl. Cructemsl koopauHaT. COBOKYIMTHOCTH OOBEKTOB (MHOXKECTBA), CIIOCOOBI UX 3a/JlaHusl U
BH/IBI; IIyCTOE M YHUBEPCAIBHOE MHOKECTBO. OTiepaliny HaJ MHOKECTBaMU. bHapHbIe OTHOIEHUS
Ha MHOXECTBAaX M MX CBOWCTBAa (PEQIEKCUBHOCTb, CHMMETPHUYHOCTb, TPAH3UTUBHOCTD,
aHTUPEe(PIEKCUBHOCTb,  AHTHCUMMETPUYHOCTH).  OTHOIIEHHWE  BKIIOYEHHUS,  OTHOIIEHHE
SKBHUBAJIEHTHOCTH, OTHOIIEHHE Mopsaka. OToOpakeHuss MHOXKECTB U WX BUIbIL, QpyHkuuu. Mepa
MHOXECTBa Kak (DyHKIMs, M3MepeHue MHOoxecTB. [loHATHE O pa3sMEPHOCTH MaTeMaTHYeCKOTro
0o0BbEKTa M MPOCTpPAHCTBA OOBEKTOB. MeTpuka Kak (DyHKIHS, pAacCTOSIHHUE MEXIYy OOBEKTaMHU.
[lonsTHE O METPUUECKUX IPOCTPAHCTBAX

JleTepMUHUPOBAaHHBIE MATEMATUYECKUE MOJIENH

Wnest MaTeMaTH4eCKOrO MOJEIMPOBAHMS U €T0 LEeNU (IeCKPUITUBHBIE, ONTUMHU3AI[IOHHBIE,
yIpaBJIeHYeCKHEe MOJIENN ). DTalbl HOCTPOCHUS U UCCIIEIOBAHUS MAaTEMaTHUECKOW MoJienH (BBIOOD
MEPEeMEHHbIX U UX 0003HAUYECHUM, OMHCAHME MEPEMEHHBIX, (POPMyIHpOBAaHUE 3a7aud Ha S3bIKE
MaTeMaTHKH, pelIeHue 3aJaud, HHTepIpeTanus pe3yiabTatoB). Onucanue oObeKkTa (mporecca) ¢
MIOMOIIBIO YMCIIOBOW IOCHeN0BaTeIbHOCTH. [Ipumep muckpeTHOW Mozaenu (Hampumep, 3ajaada o




Pa3MHOXKEHHUU KPOJMKOB, MPUBOAsAIIAs K mociefaoBareiabHocTu ®Pubonayun). CriocoObl 3a7aHus
YUCJIOBOM  mocienoBaTenbHOCTH.  CBOMCTBA  INpOLIECCOB M CBOMCTBA  YHCIIOBBIX
nocieoBareabHoCcTell (MOHOTOHHOCTh, OTPAHUYEHHOCTh, UUKIUYHOCTH). Omucanue oO0beKTa
(mporecca) ¢ OMOIIBIO YUCIOBOM (yHKIMU. [IprMep HenpepbIBHOW MOJIeNH (Hanmpumep, 3a1a4a o
wiomaau Kpyrosoro cekropa). Croco0sl 3aganust yucioBoil ¢pyHKiuu. CBOKWCTBAa MPOLECCOB U
CBOWCTBA 4YHCIOBBIX (YHKUUHA (MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTH/HEUETHOCTD,
MepUOANYHOCTS). [ToHsATHE 0 OECKOHEUHO OOJIBIINX/0ECKOHEYHO MaJIbIX (PYHKIHUIX, O CPABHCHUH
ckopocTH pocta pyHkuuid. ConocraBieHue 0COOCHHOCTEH TUCKPETHON M HEMPEPHIBHON MOJIEIH
OJIHOTO U TOTO K€ Ipolecca (Hanpumep, 3aada 00 u3Hoce 000pyAOBAHUS).

OnTUMH3aMOHHBIE MATEMAaTUYECKUE MOICIIN

[lonatne o nuHEHHOM mnporpaMmupoBaHuu. [IponsBogHas (QYHKIUMM KaK HHCTPYMEHT
ONITUMH3ALMOHHOrO aHanu3a. [Ipumep oxHONMapaMeTpUYeCcKOM ONTUMHU3ALMOHHON MOJENHN
(Hampumep, u3onepumeTpudeckas 3anada). [Ipumep nByxmapaMeTpUuecKOd ONTHUMHM3ALUOHHOMN
MoJenn (HampuMmep, METOJl HAMMEHbUIMX KBaJpaTOB M €ro IpUMEHEHHEe K 3ajade o0
anmpOKCUMAIUH JTMHEHHOU (yHKIMEH; BBIBOJI ypaBHEHUS IPSIMOM JTMHUH ApHOW PETPECCHH).

Paznea 2. CroxacTu4eckue Mo/ie/Id M CTaTHCTHYecKAas 00padoTka nH(popManuu

CroxacTh4ecKhe MaTeMaTHYECKHUE MOJCIN

JleTepMHHUPOBaHHBIE W CiydYaiiHble Tpouecchl. HeompenenéHHOCT, B MaTeMaTHYECKHX
Mozensax. OmnucaHue MacCoOBbIX CIy4YalHBIX SIBJICHUM MeToAaMH TEOPUM BEPOSITHOCTEH.
JlocToBepHbIEe, HEBO3MOXKHBIE, CITy4aiiHbIe COOBITHA. BeposTHOCTD city4aiiHOTO COOBITHS KaK Mepa
BO3MOXHOCTH €ro HACTYIIJICHUA. I[I/ICerTHI)Ie N KOHTHUHYAJIBbHBIC IMPOCTPAHCTBA 3JICMCHTAPHBLIX
coObITH. MaTemMaTHyeckass MOJENb CIy4alHBIX COOBITHI C KOHEYHBIM / OECKOHEYHBIM YHCIIOM
PaBHOBO3MOXHBIX HCXOIOB (KOMOWHATOpPHOE / TEOMETPUYECKOE ONpEICICHHE BEPOSTHOCTH).
OreHKa BEpOATHOCTH COOBITHS IO €r0 YaCTOTE B SKCIIEPUMEHTE (CTaTUCTUYECKOE OIpe/eICHNue
BEPOATHOCTH). MojaenupoBaHue JTUCKPETHBIX CIydalHbIX BenuuyuH. IlloHATHE O 3akoHe
pacripeieieHus] BEpOSITHOCTEN U YHCIIOBBIX XapaKTEPUCTUKAX TUCKPETHON CIydaifHOW BEITMYUHBI.
MOI[GJ'II/IpOBaHI/Ie HCIIPCPBIBHBIX cnyqaﬁHHx BenmunH. [loHATHE O INIOTHOCTH pacnupeaciICHUA
BEPOSTHOCTEH M YMCIOBBIX XapaKTEpUCTHKaX HENpPepbIBHOW ciyyaiiHOil BenuuuHbl. Ilpumepsr
pacripenienieHuii HeMpephIBHBIX CIyYaifHBIX BETMYMH (PaBHOMEPHOE pacIpeelieHie, HOpMaTbHOE
pacripesieieHue, pachpefielieHue «XH-KBaJpary», pacnpeaeieHue CTblOJIeHTa, paclpeeieHne
Ouiepa).

Br100pOoUHEBIH METOT

3aayn MaTeMaTU4eCKONW CTaTUCTUKH, CBSI3b U Pa3NIUyHMe ¢ TeopHel BeposTHOCTel. Obmue
CBENIeHHsT O BBIOOpOUYHOM MeToze. CTaTUCTUYECKHE JIaHHBIE: TeHEpaJibHasi COBOKYMHOCTb H
BBIOOPKA, 3aBUCHMBIE U HE3aBUCUMBIC BBIOOPKH; IEPBUYHAA 00pabOTKa JaHHBIX (paHKUPOBaHUE,
TPYIIHUPOBKA, TOCTPOECHUE BAPHAIIMOHHOTO psifa). JJMCKpeTHbIE U MHTEPBAIbHBIC BapHUAIIMOHHBIE
pAIbl, TEpPEeXoJ OT HWHTEPBAJIBHOTO psga K IUCKpeTHOMY. ['eomerpuueckoe mpeacTaBlieHUe
CTATUCTUYECKUX JAHHBIX: TOJWTOH, THUCTOTPaMMa, JICTIECTKOBBIE W KpPYTOBBIC JIHArpaMMBbI;
BO3MOXXHOCTH MpuMeHeHus Excel s Bu3yanuszamnuu JaHHBIX.

CTaTHCTUYECKOE OLICHUBAHKE

[lepBuuHbIe omucaTeNIbHBIC CTATUCTUKHU: MEPHI TIOJIOKEHUS (MEPHI IICHTPATLHON TEHIECHITNN
Y KBaHTWJIM paclpeeNieHus) U Mepbl HK3MEHYMBOCTH. Y CpeIHEHUE TaHHBIX (CpeIHsIsl BBIOOpOUYHas,
Moja 1 MearaHa BeIOopku). KBanTunm pacnpenenenus (MpoIeHTHIIN, KBapTHiIn). Mepsl pazdopoca
JTaHHBIX (pa3Max BBIOOPKH, AMCIIEPCHS W CpPEAHEe KBAaapPAaTUYHOE OTKIOHEHHE, ACHUMMETpHS,
akcrecc). Maest cTaTUCTHYECKOTO OIeHWBaHUsI. TOYHOCTh U HAJAEKHOCTh OIEHKH. TouedyHble U
WHTEpBAbHBIE OIICHKH IapaMeTpOB pachpeneicHus. BpiOopouHas cpeiHsisi U BbIOOpOYHAS
JUCTIEPCHUS] KaK TOYEYHbIE OIEHKM TE€HEPATbHOW CpeoHe W TeHEpaJIbHOM JAUCIEPCHUH.




JIOBEpUTEIIBHBIE NHTEPBAJIBI UI1 OLICHKH MaTEMaTHYECKOTO OXKUAAHNAS U CPEIHETO KBAIPATUYHOTO
OTKJIOHEHUS] HOPMAaJILHOTO pactipeneneHus. BosmoxHoctn npumenenust Excel s momyueHus
XapaKTEPUCTUK BHIOOPOUHBIX IaHHBIX.

Pazngea 3. MaTtemaTudeckasi 00padoTka pe3yJbTATOB IKCIIEPUMEHTOB

Koppensauus u perpeccusi BEIMYUH

Buner cBsizeld mexnay BenuunHamu. [loHSTHE O (QYHKIMOHAIBHON, CTATHCTHYECKOH U
KOPPEJIALIMOHHOM 3aBUCUMOCTH. 3aJaud KOppeJsIqUOHHOro aHanu3a. KoppensiuoHHas CBs3b
MEX/Ty BEIMYMHAMHU U e€ MoKa3aTeNu (Cujia, HalpaBJieHNue, HaI&KHOCTD); BUJIBI CBSI3U (JIMHEHHAs /
HeJWHEeWHas, MoJiokuTenabHas / orpunarensHas). Kosdduuuent koppensuuu Kak IMoKa3aTeib
TECHOTHI ¥ HAIIPABIICHUS CBS3H, ero cBoiicTBa. Koaddumment panrosoit koppensuuu Criupmena /
Kennanna, xoagduiment xoppensuuu [Tupcona. 3agaun perpecCHOHHOrO aHanu3a. Y CIOBHBIE
CpenHue U BBRIOOPOYHOE ypaBHEHHE perpeccuu. IlocTpoeHue mpsmMoil JIMHUW MapHOW perpeccuu
METOJ0M HaUMEHBIINX KBaApaToB. [IoHsATHE O HETMHEWUHON pErpeccumn.

IIpoBepka CTaTUCTUYECKUX TUIIOTE3

W3mepenus u 1IKajabl B HAYYHBIX UCCIIEAOBAHUAX (HOMUHATUBHAS, pAaHTOBasi, MHTEpBaIbHasl,
abcomoTHas 1kana). ['umoTessl HaydHble W CTaTUCTHYEeCcKHe. Mies mpoBepKH CTaTHCTUYECKOH
TUNIOTE3bl. YPOBEHb CTATUCTUYECKON 3HAYMMOCTH. CTaTUCTHYECKUN KPUTEPUN U YUCIIO CTETICHEH
cBoOobI1. [IpoBepka rumnoTes ¢ MOMOIIbIO CTATUCTUYECKUX KpuTepueB. CTaTUCTHUECKOE PeLIeHHe
U BEpOSITHOCTh OIMOKU. HampaBiieHHble M HeHanpaBieHHbIE anbTepHAaTUBBL. CojlepikaTeiabHast
UHTEPIIPETALMS] CTATUCTUYECKOTO PEILEHUS.

[lonsATHe O mapaMeTpUYEeCKUX M HelapaMeTpUYeCKuX Kpurepusax. Kpurepuu pasnuamid.
Henapamerpuueckue KpuTepuu i CBSI3HBIX BBIOOpPOK (kpurepuil 3HakoB G, T-kpurtepuit
Bunkokcona). Hemapamerpudeckue Kputepuu JUisi HecBsI3HBIX BBIOOpOK (U-xpurtepuit Manna-
VYurau). Kpurepunm cormacus pacnpeneneHuil. Henapamerpuueckue KpUTepHsl COINIacHs
pacnpenenenuit  («xu-kBazgpar» kpurepuil Ilupcona, kpurtepuii ®umepa). [Ipumepsr
[apaMEeTPUYECKUX KPUTEPUEB pPa3lIMYUi: CPAaBHEHME CPEIHUX 3HAYECHHUM ABYX T'€HEpalbHBIX
COBOKYITHOCTEHW MPU U3BECTHBIX U HEM3BECTHBIX, HO PaBHBIX JIUCIIEPCHUSIX (HE3aBHUCUMBIE BEIOOPKH);
CpaBHEHUE AUCIEPCUI IBYX T'€HEPATIbHBIX COBOKYITHOCTEM.

4. TlepeyeHb YyueOHO-METOAMYECKOr0 oOecredyeHUs] /sl CAMOCTOSITEJIbHOW PadoThl
o0yyaruuxcst Mo JUCHHUIINHE

CamocrosTrenbHas paboTa CTYAECHTOB SIBJIseTCs 0cOo00H (GopMOIl opraHmzanuu y4eOHOro
mpolecca, MpeAcTaBisiomas co0oi IJIaHUPYEeMYylO, II03HABaTeNIbHO, OpPraHU3allMOHHO |
METOJIMYECKH HAIPABIIAEMYIO JEATENBHOCTh CTYIEHTOB, OPUEHTHUPOBAHHYIO Ha JOCTUKEHHE
KOHKPETHOIO  pe3yibTara, OCYLIeCTBIsseMyl0 0e3 mpsMOil NOMOIIM  MpernojaaBares.
CamocrosarenbHas paboTa CTYAECHTOB SIBJSIETCS COCTaBHOM 4acThi0 yueOHOH paboThl U HUMeeT
LEeNbI0 3aKperyieHHue M YIiIyOJIeHHWEe IMOJyYeHHBIX 3HaHMM M HaBBIKOB, MOUCK M MpUOOpeTeHHe
HOBBIX 3HAHUH, a TaK)Ke BBHITIOJIHEHNE YUEOHBIX 3aJaHHi, TOATOTOBKY K MPEACTOSIINM 3aHATHIM U
sk3ameHy. OHa npeaycMaTpuBaeT, Kak MpaBuio, pa3paboTKy pedepaToB, HamMcaHUE TOKIIAIOB,
BBINOJIHEHUE TBOPYECKUX, WHAWBUIYATbHBIX 33/JlaHUN B COOTBETCTBUHU C y4eOHOM Hporpammoii
(TeMaTUYeCcKUM IJITAHOM HM3y4YeHUs NUCUUIUIMHBI). Tema A Takoro BBICTYIUIEHHS] MOKET ObITh
IpeUIo’KeHa TperoaaBaresieM WM u30paHa caMHUM CTYAEHTOM, HO MaTepuall BBICTYIJICHUS HE
NOJDKeH ~ JAyOluMpoBaTh — JIGKIIMOHHBIM — Marepuan. PedepaTuBHbII  MaTepuan  CIyXKHUT
JOTIOJTHUTEIBHON HHpOpMaLuei A paOoThl Ha MPAaKTHYECKUX 3aHATHAX. OCHOBHAS 11€JIb TAHHOTO
BHJIa pabOTHI COCTOUT B OOYYEHUHU CTYJIEHTOB METOJaM CaMOCTOSITEIBHON pabOThl ¢ y4eOHBIM
MaTtepuagoM. s MOJTHOTHI YCBOGHUS TEM, BBHIHECEHHBIX B NPAKTHUECKUE 3aHATHA, TpedyeTcs
pabota ¢ nepBouctouHukamu. Kypc mperycMaTpuBaeT caMOCTOSITENbHYIO paboTy CTYAEHTOB CO



crienuanbHoi JuTeparypoil. Cremyer OTMETUTh, 4YTO CaMOCTOsITEIbHAas pabdoTa CTYJCHTOB
pe3yiabTaTMBHA JIMIIb TOTJA, KOTJAa OHAa BBINOJMHACTCS CUCTEMAaTHYECKH, IUIAHOMEPHO U
LIeJIEHANPaBJIEHHO.

3amaHus U1 CaMOCTOATENBHOM pabOThl IPEIyCMaTPUBAIOT HCIIOIB30BaHUE HEOOXOANMBIX
TEPMUHOB M MOHATUH O npobiemaruke Kypca. OHM HaleIUBaIOT HAa MPAKTUYECKYIO0 paboTy 1o
NPUMEHEHHUIO M3y4yaeMoro MaTepuala, IOUCK OmOmmorpauieckoro mMarepuaia U 3JIEKTPOHHBIX
MCTOYHHUKOB MH(OpMALIUU, WIIOCTPATUBHBIX MaTepHaIoB. 3a/laHus 110 CaMOCTOATENIBHOM paboTe
JAIOTCS TI0 TEMaM, KOTOPbIE TPEOYIOT AOMOIHUTEIBHON MPOPaOOTKH.

OOmumii 00beM CaMOCTOSATENBHOW pabOThl CTYAEHTOB IO JUCLMILIMHE BKJIHOYAeT
ayJUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOATENbHYIO paObOTy CTYICHTOB B TEUCHHE CEMECTPA.

AynuTopHas caMocTosITelbHas paboTa oOcyllecTBIsercss B (opMe  BBIIOJIHEHUS
MUCHMEHHBIX MMPOBEPOYHBIX pabOT MO JUCHUIUIMHE, B TOM YUCIE C PUMEHEHHEM IPOTPAMMHBIX
CpeAcTB. AyJUTOpHas caMOCTOsITeNIbHAas paboTa obecniedyeHa 0a30il AMIAKTUYECKUX MaTepUalloB
0 pasjenaM AUCUUTUINHBL

BaeaynutopHas camocTosiTenbHas paboTa OCyLIECTBIsieTCs B (OpMe BBIIOJHEHHUS U

MOJITOTOBKM K KOMMEHTHPOBAHHUIO CAMOCTOSITENIBHBIX Pa0bOT, MUTOTOBOH KOHTPOJBHOM paboTHI,
pa3paboTKU CoJepkKaHUs U Npe3eHTaluil JO0K/IaJ0B [0 TeMaM WHAMBUIYalIbHBIX M TPYHIOBBIX
MIPOEKTOB, pedheparos.

ﬂﬂ}l CamocmosamesibHoll R0020MOBKU K 3AHAMUAM NO ()ucuunﬂuuepekomeudyemwl
ucnoJjibzoeamo yueﬁno-memoduuecxue mamepuaiibl:

1. AsepwsnoB ILI'., CtprokoBa I'.A. IlepBuunas oOpaOoTka pe3yJlbTAaTOB ICHUXOJIOTO-
MEJarorMYecKoro HMCCIEAOBAHUS: YYEOHO-METOIUYECKOe IocoOue. — YIIbSHOBCK:
Val'TlY um. U.H. YnbsuoBa, 2021. — 67 c.

2. BmamoBa E.B. OcHOBBEI Maremarwdeckoil oOpaOOTKuM uWHPOpMAIUU: y4eOHO-
METOJIMYECKUE  PEKOMEHJaluUud s OakalaBpoB  HaIpaBJICHUS  IOJTOTOBKHU
«Ilemarornueckoe oOpazoBanue». / BmagoBa E.B., Makeea O.B., CubupeBa A.P.,
®omnanoBa E.B., LlemranoB A.B. — VYaesaock: ®I'BOY BO «VYal'lly um. HW.H.
VaestHoBay, 2017. — 43 c.

3. CrprokoBa I'.A. MeToapl MaTreMaTH4eCKOW CTATHCTUKH B TICHUXOJIOTO-TIEAarornYecKux
uccienoBaHusax: YueOHo-Meronunyeckoe mnocobue / I'.A. CrprokoBa. — YIbsSHOBCK:
®I'bOY BO «Yal'TlyY um. U.H. YaesuoBa», 2017. — 91 c.

4. DneMeHThl TEOpPUH BEPOSITHOCTEH, MAaTEMaTHYECKON CTAaTUCTUKH W aHaju3a CUCTEM
MaccoBoro obOcmyxkuBanus. Yacte 1. BBenenue B Teopuro BeposTHOcTel. Kparkwmii
HMCTOPUYECKUHN AKCKypc: ydeOHOoe rmocoOue Ijisi MOATOTOBKH OaKaJIBpOB M MarnucTpOB
HemaTeMaTHyeckux HampasieHuil / coct. H.A. BonkoBa, H.B. ['myxoBa. — YibsHOBCK:
Val'TlY umenun U.H. Yapsguosa, 2017. — 96 c.

5. IlpuMepHble OlEHOYHBbIE MaTepuaJbl /UIi NPOBEJAEHHUS TEKYLIero KOHTPOJIs
ycleBaeMOCTH U MPOMeKYTOYHOI aTTecTalMU 00y4YaloIMXcsl 0 JMCHUILJIMHE

Opraﬂuaaunﬂ U MIPOBEACHUE AaTTECTAIUU CTYAECHTA

B nporecce onenku 0akanaBpoB HEOOXOAUMO HCIHOJB3YIOTCA Kak TPaJAULIMOHHBIE, TaK U
WHHOBAIIMOHHBIE TUIIBI, BUABI U (OpMBI KOHTPOJIS. [Ipu 3TOM mocTeneHHo TpaJAuIMOHHBIE CPECTBA
COBEpIICHCTBYIOTCS B PyCjie KOMIIETEHTHOCTHOTO MOJXO0AA.

Ileq» nmpoBeaeHHsi aTTeCTAllMH — IPOBEpPKa OCBOEHHsS 00pa30BaTENbHOM MPOrpamMMbl
JTUCHUILIMHBL Yyepe3 chopMHUpPOBAaHHOCTh 00pa30BaTeNbHbIX PE3YJIbTATOB.



IIpoMe:xxyTOYHAsI aTTeCTANMSA OCYLIECTBIISIETCS B KOHIE CEMECTPA U 3aBEPIIACT U3YUEHUE
JTUCIUIUIAHBL, TIOMOTAeT OIEHUTh KPYMHBIE COBOKYIMHOCTH 3HAHWH M yMEHUH, (GopMHpoOBaHHE

OIIPECACIICHHBIX KOMHeTeHHHfI.

O1ICHOYHBIMHU CPEACTBAMU TEKYIIECTO OLICHUBAHUS SBIISIFOTCS: MAaTEPHUAIIBI CAMOCTOSTEIIbHBIX
pabotr. KoHTposib ycBOeHHsS Marepualia BEICTCS PEryJsipHO B TEUCHHE BCEro ceMecTpa Ha

IMPAKTUYCCKUX 3aHATUAX.

Ne CPEJCTBA OLHIEHUBAHMNAI,

n/m UCIOJIb3YEMbIE JJIs1 TEKYILErO
OIICHUBAHMUS IOKA3aTEeNs

dbopMUpPOBaHUS KOMIIETCHIINH

O6pazoBarenbHbIe
Pe3yIbTAThI TUCIUTLTAHBI

1. OuneHo4HbIE CpPeICTBA
JJIS TEKYLIel aTrecTalun

OC-1 CamocrosTensHast paboTa
OC-2 CamocrosTenbHas paboTa
OC-3 CamocrosTensHas paboTa
OC-4 CamocrostenpHas pabota
OC-5 CamocrosTensHasi paboTa
OC-6 CamocrosTenbHas paboTa
OC-7 CamocrosiTenpHasi paboTta
OC-8 UtoroBast KOHTpOJIbHAS
pabora / TBopueckoe 3agaHue /
Pedepar / [Tpoekt

2. OueHovHbIe CpeaCTBA
AJIsl IPOMEKYTOYHOM aTTecTAlMH

OC-9 3auér B popme yCTHOTO
cobecenoBanns / UTOroBeIil TECT

OP-1. 3Haer 0 BO3MOXHOCTH HPUMEHEHUS
0a30BbIX MaTeMAaTUYECKUX KOHCTPYKIUHM st
(dbopmanu3anum U IpeACcTaBICHUs HHPOPMALUU
OP-2. VYwmeer omnpenensitb M HCIOJIb30BATh
BO3MOYKHOCTH IPUMEHEHUS 0a30BbIX
MaTEeMaTHYeCKHUX KOHCTPYKLUN TUTSE
(dbopmanuzanum U NpeACcTaBICHUs HHPOPMALUU
OP-3. 3Haer O BO3MOXHOCTM MPUMEHEHUS
MaTeMaTHYECKUX KOHCTPYKIHUH Il OIHMCAHHS
uHpopmauu Ha dhopmabHOM SI3BIKE
MaTeMaTHKH

OP-4. VYwmeer omnpenensiTb M HCIOJb30BATh
BO3MOXKHOCTH TIPUMEHEHHUS MaTeMaTHYECKUX
KOHCTPYKUUK ISl omucaHus HHPOpMAIUH Ha
(bopMaTbHOM SI3bIKE MAaTEMATUKU

OP-5. 3Haer 0 BO3MOXHOCTM NPUMEHEHUS
MaTeMaTHYECKUX KOHCTPYKIIUH TSt
uccieloBaHusT MHPOpMauu Ha (HOpMaIbHOM
SI3BIKE MaTEMaTHKH

OP-6. VYwmeer omnpenensiTh W HUCHOIb30BATh
BO3MOYKHOCTH TIPUMEHEHHUS MaTeMaTHYECKUX
KOHCTPYKLHMH I MccliefoBaHusl MH(opMaruu
Ha GOpMATBHOM SI3bIKE MAaTEMATUKHI

OP-7. 3Haer 0 BO3MOXHOCTH HPUMEHEHUS
MaTeMaTHYeCKUX MoJeNel uis HUCCIel0BaHUs
JIETEPMUHUPOBAHHBIX IMPOLIECCOB (ABJIEHUIN) Ha
(dbopMaTbHOM S3bIKE MAaTEMATUKU

OP-8. VYwmeer ompenensiTh W HCIOIb30BAThH
BO3MOYKHOCTH TPUMEHEHHUS MaTeMaTHYeCKUX
MoJieJIer I HUCCIIEIOBAHUS
JETEPMUHUPOBAHHBIX IPOIECCOB (ABJICHHI) Ha
(bopMaTEHOM SI3BIKE MAaTEMATHKH

OP-9. 3Haer 0 BO3MOXHOCTM NPHUMEHEHUS
MaTeMaTHYECKUX MOJENIEH IS MCCIeTOBaHHS
CTOXAaCTUYECKUX TMpOIECCOB  (sBIEHUI) Ha
(bopMaTEHOM SI3BIKE MaTEMATHKA

OP-10. VYmeer ompeaensiTh M HCIOIb30BAThH
BO3MOXKHOCTH TIPUMEHEHHUS MaTeMaTHYECKUX
MoJeNiel Ui UCCIEeOBaHMUA CTOXAaCTHUECKUX
MpoIeccoB (siBJIeHUM) Ha (OPMATTLHOM SI3BIKE




MaTeMaTHKU
OP-11. 3Haer 0 BO3MO>XHOCTH UCTOJIb30BaHUS
MPOrPaAMMHBIX CPEJICTB IS IIPEICTABICHUS 1
00pabOTKH KOJIMYECTBEHHON HH(MOPMAITUT

OP-12. Ymeer onpeiesnisiTh U UCTIOIb30BATh
BO3MOYKHOCTH IPHUMEHEHHSI TPOTPAMMHBIX
CPEJICTB ISl IPEICTaBICHHS 1 00paboTKU
KOJINYECTBEHHOW HH(DOPMAIUH

OP-13. 3HaeTr O BO3MOXXHOCTH HCHOJIb30BAHUS
NPOrPaMMHBIX  CPEJCTB JUISl  MOCTPOCHHS U

UCCIIEI0BaHUS MaTeMaTUYECKUX MoJieneit
MPOLIECCOB B paMKax pelieHus MpodecCuoHaIbHbBIX
3aj1a4

OP-14. VYwmeer ompenensitb M HCIOJIB30BaTh
BO3MOKHOCTH ~ HCIIOJIb30BAHHSI  MPOTPAMMHBIX
CpeACTB JUIA TIOCTPOSHHS M  HWCCJCIOBAHUS
MaTeMaTUYeCKUX MOJIEIel MpPOIIECCOB B paMKax

perenus NpoeCCHOHATBHBIX 3314

Mamepuansi, ucnons3yemsle 0711 MeKyuie20 KOHMPOJia yCneeaemocmu
odyuarowuxca no OucyuniuHe

Omnmcanue OICHOYHBIX CPEICTB U HEOOXOIUMOro O0OPYZOBaHUS (JIEMOHCTPAIIMOHHOTO
MaTepuaga), a TaKKe MpOUeAypbl U KPUTEPUU OLCHUBAHUS WHIMKATOPOB JOCTHXKEHUS
KOMIIETEHIIM Ha Pa3JIMYHBIX dTanax ux (OpMUPOBAHHS B MPOIIECCE OCBOSHHs 00pa30BaTEeIbHON
IIpOrpaMMsl npesicTaBieHbl B @OH/E OLIEHOUHBIX CPEACTB JJIs TEKYLIEro KOHTPOJIS yCIIeBaeMOCTH
U IPOMEXXYTOUHOM aTTeCTaluH.

Mamepuaﬂbl, ucnojibzyembole o1 RPOMENHCYMOUHO20 KOHMPOJisl ycnesaemocmu

odyualowuxca no oucyuniune

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

ok~

IIpumepnoe codeprcanue umozo60ii KOHmMpPOLHOU PadOmMbl

3amansl MHOXKECTBA 4, B, C (KOHEUHBIE JTUOO CUETHBIE/ YHCIIOBBIE MPOMEKYTKH, 00JIaCTH
Ha TUTOCKOCTH WM B MpoOCTpaHcTBe). HaliTh Konn4ecTBO AIeMEHTOB/MEPY yKa3aHHOTO
MHOkecTBa (Hanpumep, A N (B\(C)).

Bo mHOXecTBE ... 3a1aHO OTHOIICHHUE ... MEXKTY DJIEMEHTaMH. DTO OTHOIIICHUE SIBIISIETCS:

a) (yHKIIMOHAJIbHBIM COOTBETCTBUEM; 0) OTHOILIIEHUEM DKBHUBAJIEHTHOCTH;
B) OTHOIIIEHHEM  TOpsiiKa;  T) OMeKuueil; 1) CHMMETPUYHBIM  OTHOILEHUEM;
€) peIeKCUBHBIM OTHOILIEHUEM; ) TPaH3UTUBHBIM OTHOIIEHHUEM;

3) aHTUCUMMETPUYHBIM OTHOILIEHUEM.

3amaHHas YMCIOBas MOCIEI0BATEILHOCTh SABIISETCS: a) BO3pacTalolie; 0) yobIBaroIei;
B) OTPaHUYEHHOM; T') HIUKJINYECKOI; 1) apubMeTH4IecKon MIPOTPECCUEH;
€) TEOMETPUUECKON TPOrpeccueil; k) OECKOHEUYHO Maloif; 3) O0ECKOHEYHO OOJBIION;
1) CTaIlMOHAPHOM; K) CXOISIICHCS.

VY CTaHOBHUTH COOTBETCTBUE MEX/TY YUCIOBBIMHU (DYHKLIMSAMH U UX IpadUKaMH.

Oynkuus 3a7aHa rpadpukoM. HailTi KonnuecTBo HeNbIX 3HaU€HU N apryMeHTa, B KOTOPBIX
MIPOU3BO/IHAS (PYHKLIUH MOJIOKUTENbHA.

BeposiTHOCTh yka3aHHOTO COOBITHSI paBHA ... (MUCIOJIb3YeTCS KOMOMHATOPHBIN OO
re€OMETPUUYECKUI NOIXO0/] K BEIUMCIIEHUIO BEPOSITHOCTH).




10.

orwdPE

JluckpeTHas ciaydaiiHas BeNIMYMHA 3aJaHa 3aKOHOM paclpeseieHus / HempepblBHas
cllyyaiiHas BeNMYMHA 3aJaHa IUIOTHOCTBIO pacrpeneneHus (rpaduuecku). Haiitu
BEPOATHOCTb TOrO, YTO JaHHas BEIMYMHA IPUHMMACT 3HAYCHHUE, NpPUHAMJIEXKALIee
YKa3aHHOMY IIPOMEXKYTKY.

Xon  mpomecca ...  ONUCBHIBACTCA  3aJaHHOM  SBHO  WIH  PEKypPpPEHTHO
IIOCJIEI0BATEIbHOCTBIO 3HAYEHUH BEJINYUHBI ... B COOTBETCTBYIOIME MOMEHTBI BPEMEHHU
100 3a1aHHOM ABHO (PyHKIMEH BpeMeHn. HaliT 3HaueHne 3TOM BEIMYMHBI B 33JaHHBII
MOMEHT BpeMEeHH; HauOoJjblliee BO3MOXXHOE 3HAYEHUE ATOH BEJIMYHMHBI, HAUMEHbIIEE
BO3MOXXHO€ 3HAUYEHHE D5TOM BEIMYMHBI;, IPEACIBHOEC 3HAYCHHE OITOW BEJIMYUHBI B
OTIAJICHHOM OYZyIIEeM, €CJI OHO cymecTByeT. OXapakTepr30BaTh MOBEICHUE BEIMIUHEI
B TEpMHUHAX BO3pacTaHus/yObIBaHUs, OTPAaHUYEHHOCTH, IEPUOJUUHOCTH/IIMKINYHOCTH U
T.IL.

Bennuuna ... 3agaHa pesyjbTaTaMM HECKOJIBKHMX H3MepeHuil. [IpencraBurh AaHHYIO
BBIOOpPKY 3HAYEHUH CIlydyailHON BEJIMYMHBI B BUJE BapHalMOHHOTO psaa. [locTpouTsb
MOJIUTOH, TMCTOTPaMMy, HalWTH MOJY, MEIUaHy BBIOOPKH, CPEIHIOI0 BBIOOPOUHYIO U
CpellHEee KBAaJpaTUYHOE OTKJIOHEHME, OLICHUTh MAaTEMaTU4YECKOE OXKUIAHUE CIy4alHOU
BenuuuHbl. IIpaBnomnonoOHa oM rumore3a (CyAs MO IOJIMIOHY, THCTOTpaMMe), 4TO
reHepaibHas COBOKYIHOCTb paclpe/ielieHa pPaBHOMEPHO? HOPMalbHO? IPOBEPUTH
HauboJiee MpaBaoNoJ00HYI0 TUIIOTE3Y MPH 3alaHHOM YPOBHE HAJIeKHOCTH.

B xoxe skcnepumeHTa B OCHOBHOM M KOHTPOJIBHOM TpyMNIIE€ IOJYYEHBl 3aJaHHBIE
3HaueHUs Hu3MepseMoro nmnapamerpa. IIpoBepuTh rumoresy o0 CTaTUCTHYECKON
3HAYUMOCTH Pa3INIui MEXY TpyIIIaMu.

Hpumepnoe codep.ucauue Umo206020 meop4iecKkozo 3a0aHus

[Ipogymars HabOp mapaMeTpoB, KOTOPBIMH MOXHO 3a7aTh YyKa3aHHBIH OOBEKT.
Bbiienute MHOXeCTBa BO3MOXKHBIX 3HAUEHMH 3THX IapaMeTpoB, OIEpaluH,
oTpezieJIeHHbIe Ha ATUX MHOXKECTBAaX M CYIIECTBEHHbIE /Ul 3aJaHusl o0bekTa. Onucarb
CYLIECTBEHHbIE  CBOWCTBA O0OBEKTa €  MOMOIIBIO  OTHOIIEHUH  (IIOCTPOUTH
MaTeMaTHYecKyo Mozeinb). [loctaBuTh 3a1ady, OTHOCAUIYIOCS K OOBEKTY, IPOU3BECTU
COOTBETCTBYIOLIME MPeoOpa3oBaHUS MOJEIH, 1O BO3MOXKHOCTH OTBETUTh HA BOIPOC
3aJauu.

IIpunymaThs BeMM4MHY, 3aJaHHYIO PE3yJbTaTaAMH HECKOJIBKUX M3MEPEHUH B yKa3aHHbIE
MOMeHTHI BpeMeHH. ChopMyInpoBaTh 3a7ady, CBSI3aHHYIO C IPOBEPKOM THIIOTE3BI O
XapaKTepe pacipeesIeHHs] BEIMYMHBI C TEUEHUEM BpeMeHU. 110 BO3MOXKHOCTH OTBETUTH
Ha Bompoc 3anauu. [IpeiokuTe BapHaHThl, KOrja MpaBaonojo0Ha Oy[eT rumoresa o
TOM, YTO BEJIMYMHA U3MEHSETCS C TEYEHHWEM BPEMEHHU IO JIMHEHHOMY 3aKOHY? IIO
KBaJIpaTUYHOMY 3aKOHY? M0 SKCIIOHEHIHAJIbHOMY 3aKOHY? MO JIOrapu(pMUYECKOMY
3akoHy? IlpemtoxuTe MHONH THUN (YHKIMOHAJIBHOW 3aBUCHUMOCTH, OIMCHIBAIOLICH
M3MEHeHHEe BenUyuHbl. CKOJIBKO MapaMeTpoB B BhIOpaHHOM 3akoHe? MOXKHO JIM Kak-
700 OIIEHUTH BEPOSITHbIE 3HAYECHHUS ITUX MTAPAMETPOB, UCXOMS U3 JAHHBIX?

Ilpumepnulii nepeuens mem peghepamos

CpaBHeHI/IC PA3JINIHBIX KPUTCPHUECB NPOBCPKU CTATUCTUYCCKUX THIIOTC3.

ITocTranoBka 3aaa4u JUCIICPCUOHHOI0O aHaJIn3a U OCHOBHBIC IMTOAXObI K €€ PECIICHUIO.
IlocTranoBka 3agauu (I)aKTOpHOl"O aHaJIn3a U OCHOBHBIC IMOAXOAbI K €€ PCIHICHUIO.
ITocTranoBka 3aaa4M KJIIaCTCPHOI'O aHaIn3a U OCHOBHBIC IMOAXOJbI K €€ PCIICHUIO.
HpI/IMCHCHHe KOMITIBIOTCPHBIX CPC AJIA CTaTUCTUYECKOH O6pa6OTKI/I JaHHbIX.
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7.
8.
9.

Ilpumepnulit nepeuens mem UHOUBUOYATbHBIX / ZDYNNOBBIX NPOECKM 08

MaremMarnueckast MOJIEb CPABHEHUS CPEAHUX 3HAYEHUM JIBYX COBOKYITHOCTEH.
Matemaruueckasi MOJIeTTb UCKITIOYCHUS TPYObIX OMIMOOK HAOIIOICHUA.
Maremarnueckast MOJI€TIb CPAaBHEHHUS JTOJIEH NMPU3HAKA B IBYX COBOKYITHOCTSIX.
MaremaTnueckas MOJIEIIb CPAaBHEHUSI IUCIIEPCUNA IBYX COBOKYITHOCTEM.
Maremarnueckass MOJEIb OLUEHKH YHCIOBBIX 3HAYEHH NapaMeTpOB pacCIpeiesICHHs
(MaTeMaTUYECKOTO OKHUJIaHUSI PACIIPEACIICHHUS ).

Maremarrnueckass MOJEIb OLUEHKH YHUCIOBBIX 3HAUYEHHMI MapaMeTpoB paclpeneseHus
(mucnepcun pactpeiesieHus!).

Maremarnueckast MOJIETb UCCIIEIOBAHMS 3aKOHA pacpeie]ICHUs TPU3HAKA.
Matemaruueckas MOJIeIb OLIEHKH OJJHOPOJHOCTH JIBYX BBIOOPOK.

MaremMarnueckast MOJIEIb OLIEHKHA KOPPEJILIMOHHOMN CBA3U MEXIY BEITUUMHAMMU.

10. Marematudeckast MOJIEJb TOCTPOSHHUS MIPSIMOI IMHUM PETPECCHU BEITUYHH.

OC-9 3auéT B popme ycTHOTO codecenoBanusi / UTOroBblii TecT

IIporpamma 3auéra

Pasznen 1. MaremaTuuyecKue KOHCTPYKIUMUA U I€TEPMUHUPOBAHHBIC MOAC/IN

1.

MHoxecTBa, OCHOBHBIE OIE€pallMd HaJ MHOXECTBaMHU. YHCIOBBIE MHOMKECTBA
(MHOXeECTBa HATypaJIbHBIX, IEJIbIX, PALIMOHAIBHBIX, JEUCTBUTEIbHBIX Uncen). YucaoBas
IpsiMasi, YUCJIOBBIE TPOMEKYTKH.

Yucnosas IIOCKOCTh, AEKapTOBBI KOOPAMHATHI, BEKTOPBI Ha IUIOCKOCTH. TpexmepHoe
IIPOCTPAHCTBO, MHOI'OMEPHOE NPOCTpaHCTBO. J[nMHa, ruiomans M 00BEM Kak Mepa
MHOXECTBA. PaccTosiHue Mexay 2J1€eMEHTaMU MHOXKECTBA.

OTHoOILIEHNE BKIIIOYEHUSI MHOXECTB U €ro cBoicTBa. OTHOLIEHMS SKBUBAJIEHTHOCTH U
kinaccupukanusd. Ilpumepsl OTHOIIEHMH HKBHUBAaJEHTHOCTH. OTHOIIEHUS NOPSAIKA.
IIpuMepsl OTHOLLIEHUI ITOPSAKA.

OyHKIMOHANbHAS 3aBUCUMOCTb, oOuiee moHsAtue ¢yHkuuu. OOIacTb onpenenaeHus U
MHOeCTBO 3HaueHui pynkiun. Komnoszunus ¢pynkunii. Bzaumuo o6patHbie GyHKINH.
[Ipumepsl.

Maremarnueckoe MOJIETTUPOBaHUE ABJICHUS (mpouecca) c IIOMONIBIO
MOCJIEI0BATEIBHOCTH, PYHKIMH. DTanbl IOCTPOCHUS MoieH. [IoHsITHE O TUCKPETHBIX U
HENPEPBIBHBIX MOAEIAX. ONTUMU3aLIMOHHBIE MOJIENIH.

YucnoBble QyHKIUN OJHON AEWCTBUTEIHHON IEPEMEHHOM KaK MaTeMaTHYeCKUE MOJEN
SBJICHUN (mporeccoB). MOoHOTOHHBIE, OTrpaHUYEHHBIE, YeTHbIe/HEUETHBIE,
nepuoaudeckue pyHKIuu.

YucnoBble  MOCHEIOBATENBHOCTH  KaK  (DYHKIMM  HATypajJbHOH  IEpPEeMEHHOM.
MOHOTOHHBIE, OTPaHUYEHHBIE, HUKINYECKHE ITOCIE0BATEIbHOCTH.

Apudmerndeckas mporpeccusi M JuHeWHas (YHKIHS, T€OMETpUUYECKasl MPOrpeccHs U
nokasareibHas (YHKIUS: COMOCTaBICHHE JHUCKPETHOM M HENmpephIBHOM MOJAETH
3aBHCUMOCTH BEJTMYUH (CBOICTBA, rpadukm).

Pasnea 2. CroxacTu4eckue Mo/e/ 1M M CTaTHCTHYECKAas 00padoTka HH(poOpManuu

9.

Crnyuaiinple cOOBITHS, KOMOMHATOPHOE OIpeAeeHHEe BEPOATHOCTH, F€OMETPHUUECKOe
olpeziesieHUe BEpPOSTHOCTHU. [IOHATHE O CTOXaCTUUECKUX MATEMAaTUYECKUX MOJETIAX.

10. JluckpeTHbIe cayJdaiiHbIe BETMYMNHBI, 3aKOH pacipeaeneHus. MaTeMaTH4ecKkoe OXKHIaHNe

U JAMcriepcusi JMCKpeTHOM ciyuyailHoM BenmuuuHbl. [loHsTHE o0 mapameTrpax
pacrpeieneHusl.

11. HerepLIBHLIC CJ'Iy‘-IElfIHBIC BCJIMYUHBI, INIOTHOCTH PACHPCACICHUS. MarteMaTudeckoe

O’KHMJIaHWE WU UCIIEPCUsl HENPEPBIBHOW ClydaliHOM BennuuHbl. [loHATHE O mapameTpax



12.

13.

14.

15.

pacnpenenenusi. PaBHOMepHOe pacnpesieieHne, HOPMalbHOE paclpelesieHue Kak
CTaHJapT.

OOwmue cBeneHus o0 BbIOOPOYHOM MerTone. ['eHepasbHas COBOKYIHOCTh U BBIOOpKA,
nepBUYHas 00paboTKa JaHHBIX. BapranmoHHbIe psAAbI U X Tpa@uuecKoe MpeICTaBlIeHIE
(OJIUTOH, TUCTOTPaMMa).

[lepBuyHble oOmMMcaTeNbHBIE CTATUCTUKHU: MEphl MOJOXEeHHA (MOjaa, MeJHaHa,
BbIOOPOYHOE CpeiHee, KBAaHTUIIM) U MEPbl U3MEHUMBOCTH (pa3Max, AUCIEPCHsi, CpeiHee
KBaJIpaTUYHOE OTKJIOHEHUE).

OOmme uaen CTaTUCTUYECKOTO OLEHMBAaHUS. TOYHOCTb M HAAEKHOCTh OLCHKH.
ToueuHble U HHTEPBAJIbHBIE OLUEHKU. [IprMepsl.

Cpennss BbIOOpOUYHasi, MOJA, MEJUAaHAa BBIOOPKM KaK OLEHKH MaTeMaTH4eCcKOro
OKUJAaHUs ClTydaliHOW Benu4YMHbI. OLIEHKH TUCIIEPCUU CIIy4YaliHOMN BEJINMYMHBI.

Pasnea 3. MaremaTnueckasi 00padoTka pe3yJbTaTOB IKCIIEPHMEHTOB

16.

17.
18.

19.

20.

3aganusa

Bunpl cBszeit mexnay BenmnunHamu. [loHATHE O (YyHKIIMOHAIBHOM, CTATUCTUYECKOW U
KOPPEJAIMOHHON 3aBUCHUMOCTH. KoppensimoHHass CBsi3b MEXIy BEJIMYUHAMH U €8
IMOKAa3aTelH.

KoaddunmenT koppensnuy Kak IMOKa3aTeidh TECHOTHI M HAIMPABJICHUS CBS3H MEXKIY
BEJIMYMHAMH, €ro cBorcTBa. [IpuMep BbIUMCICHHUS.

[TonsiTHe 0 3a1ayax KOPPEIAIMOHHOTO U PErPECCUOHHOT0 aHaIn3a. MeTo 1 HAMMEHBITNX
KBaJpaTOB B PEIICHUU 3aJ1auu perpeccuu. [lapHas muHelHas perpeccus.

[IpuHuun npakTudeckoi yBepeHHOCTH. CTaTUCTHUYECKUE THUIOTE3bl U OOIINE HUIEH HX
npoBepkr. OmuOKK mepBoro U Broporo poaa. Craructudeckuii kpurepuil. [lonstue o
rapaMeTpPUIEeCKUX U HETTAPAMETPUUECKUX KPUTEPHSIX.

CxeMa mpoBepKH THIIOTE3bI C MPUMEHEHHUEM HelapaMeTPUYECKUX U MapaMeTPUUIECKOTO
KputepueB pazinnunii. Cxema MpoBEPKHU THIIOTE3bl C IPUMEHEHUEM HEMapaMeTPUIECKOTO
KpUTEpHs corjiacus pacnpeneneHuid. [Ipumepsr.

HTOIoBOIo TeCTa

1. TMycrs U = {Csusra, buptoy, Cenpap, ['yiia} — MHOXKECTBO pEK, MPOTEKAOIIHX II0
TEPPUTOPHH YIIBIHOBCKOTO paiioHa YibsiHOBCKOM obmactu, K = {Csusra, Cei3panka} —
MHOXECTBO PEK, POTEKAOIIMX 10 TeppuTopun Ky30BaToBCKOro panioHa.

Yemanoeume coomeemcmeue meixcoy onepayuamu  HAO0  MHOMNCecmEamMu U
uhmepnpemayuei pe3yibmamos IMuX onepayuil.

A.

=

2.
3.

MHOXeCTBO peK, MPOTEKAIOIIMX MO0 TEPPUTOPUU U YIIbSIHOBCKOT0, 1 Ky30BaTOoBCKOTO
paiioHa YIbsIHOBCKOM 00nacTu.

MHoXecTBO pek, MpoTeKaromux Mo Teppuropun Ky3oBaToBCcKOro paiioHa M He
MPOTEKAIOIINX 110 TEPPUTOPUH Y IbSTHOBCKOTO paiioHa YIIbSIHOBCKON 001acTu.
MHOXeCTBO peK, MPOTEKAIOUINX M0 TEPPUTOPUH Y IIbsiHOBCKOTO M Ky3oBaToBckoro
paiioHa YIbsIHOBCKOM 00acTu.

UUK
UNK
K\U

2. Brpymme 35 ctyneHToB, n3 KOTOpPBIX 20 MOCEMIAOT CHENKYPC 10 SKOJIOTHH, 11 — 110 XumuH,
10 — He mocemaT HA OJIUH U3 ATHX CIEIKYpPCOB.

Omeemovme na 60npocaol.



1) CxosbKO CTYICHTOB TOCeaeT 00a crenkypca?
2) CKOJIBKO CTYJJCHTOB IOCEIIAET TOJIBKO CHELKYPC 10 XUMHUH?
3) Kakoit MaTeMaTH4YEeCKUI HHCTPYMEHT JaeT HATJISIHOE PELICHUE 3aauu?

[Tycte M — MHOXKECTBO JIIOACH. DIEMEHTHI X, Y 3TOr0 MHOKECTBA HAXOIATCSI B OTHOLIEHUHU
P, ecniu X 1 y onHOTO BO3pacra.

Omeemovme Ha 60npoOCobl.

1) SIBnsiercst iu oTHOIIeHUE P pediekcuBHBIM?
2) SBnsgercs nu oTHOLIEHHE P cuMMETpUYHbIM?
3) SBnsercs nu oTHOILIEHHE P OTHOIIEHHEM YKBUBAJICHTHOCTHU?

PaccrosiHre XaMMHHTa — 3TO YUCIIO MO3UIHH, B KOTOPBIX COOTBETCTBYIOIIHE CUMBOJIBI IBYX
CJIOB OJMHAKOBOW IJMHBI pa3znuuHbl. Hampumep, d (1011101,1001001) =2, TaKk Kak B

cnoBax 1011101 u 1001001 pa3nuyHbl 2 cCHMBOIA — TPETUI U MATHIN.

Haiioume paccmoanue medxcoy ciuogamu.

1) 234365, 326396;
2) BeCHa, OCEHb;
3) MareMaTuka, aHTJIMACKUH.

UeHbl IIOCIEA0BATEILHOCTU {an}, rpe a, = OIPCACIIIOT OO0 YCICBAKOIINUX

CTYZICHTOB CpEId BCEX CTYACHTOB YyHHBepcuTeTa «HEOOBIKHOBEHHBI» IO TOAaM.
YcneBaeMoCTh BbIpaXaroT B IIPOLEHTAX, OKPYTIIsAd PE3yabTaT 10 LEI0ro 3HaYCHUS.

Yemanoeume coomeemcmeue Meofa)y ymeepofa)euuem u eco mamemamudeCKum
onucanuem.

A. B nepsslif ros1 paboThl YHUBEPCUTETA yCIIEBAEMOCTh cocTaBuia 33 %.

b. Pabota yHuBepcuTeTa XapaKTEpPH3yeTCs MOJIOKUTEIbHONW TUHAMUKON YCIIEeBaeMOCTH
CTY/ICHTOB.

B. MoxHO NnporHo3upoBaTh, YTO K S-J€THEMY IOOMJICI0 YHHBEPCHTETa YCIIEBAEMOCTh
nipeBbIcUT 80%.

1. o 3
2. Qpy1>apmpun>=1
3 a5>§

OYHKIHS CYyTOYHOTO cripoca Q Ha MOpOXKeHOe (THIC. IIT.) B 3aBHCUMOCTH OT IIEHHI P 32 0/1HY
nopruio (py6.) mmeer Bum Q ( P) =12-/P. DddekTrBHA 001aCTh «PabOTHI» ATOM
dbopmyisl oT 64 o 144 pyo.

Omeemvme na 80npochol.

1) Ilpu kakoii eHe 3a TOPLUIO MOPOKEHOT'O COBOKYITHAS BEIpYUKa OyIeT MaKCUMaJIbHO?
2) Kak Moxer BBITJISLIETh TpaduyecKas HIUTFOCTPAIIHs PEIeHHs?



AR .
7. uddepeHunaabHoe ypaBHEHHE i OIUCHIBAET U3MEHEHNE 00BEMA CHEra Ha yJIunax

ropojaa B Te4eHue cyTok. 3neck 0 <t <24 - Bpems, usMepsieMoe B yacax; V(t) - 00BEM

CHEra, I/IBMCpﬂCMHﬁ B M3.

Buinoanume 3aoanusa.

1) Haiiaure 3aKkoH V(t), €CJIM B HayalbHBIM MOMEHT BpemeHu t =0 Ha ynuuax ropoja
nexano 1000 M3 cHera.

2) Haiingute 00bEM cHera Ha yiauiax ropojaa B 10 yacoB yTpa, eciid cCHeroybopouHast
TEeXHHKa He paboTaia.

8. IlpubbLIb MPEINpPHUATHS 3a HEKOTOPBIM IMEPUOJ IEATCILHOCTH IO rojJaM IpHBEICHA B
Tabimie.

Top, t 1 2 3 4 5 6 7
[TpubGsis, P 54 57 62 65 67 69 70

[TocTpoeHa 3aBHCHMOCTH MPUOBLIN MO TOJaM ACSITeIbHOCTH Tpennpustus. OnpenencHa
O’KHJ1aeMasi pUOBLIb JIS 8-T0 rojia AeATeIbHOCTH.

Yemanoeume mpoiiku coomeemcmeuit mesxncdy nabopamu OAHHBIX MOHUMOPUHZA
oesamenvHOCmu nPeonpuAmuA.
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10.
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1. P(t) = 2,75x + 52,43
2. P(t) = —0,32x2 + 5,32x + 48,75

a. P(8)~71
0. P(8)~74

Howmep Tenedona ciyx0bl Takcu B JJuMUTpoBrpaze cocTout U3 5 undp u HauMHaAETCs C
udpsl 6. KakoBa BeposSTHOCTb TOT0, UTO BCE LIU(PHI ITOr0 HOMEpa pazHble?

Buioepeme npasunvnotii sapuanm omeema.

1) = 25%
2) =~ 30%
3) = 35%

Bpems oxunanus aBTo0yca — ciiydaiiHas BelnyuHa X, KOTopasi paBHOMEPHO pacipe/iesieHa
Ha oTpeske [0;4]. Bpems oxxuaanus aBTo0yca U3MepsieTcss B MUHYTax.

Yemanosume  coomeemcmeue  mescoy mamemamuueckumu  onucaHuamMu U
XapaKmepucmuKkamu cay4uainoil geaudunsl / ciyuainozo npoyecca.

1 2 3 4
Ompu x <0; Ompu x <0;

M(X)=2 | F(x)= 2Hpﬂ0<xé4; P2<X<3)== | f(x)= %HpI/IO<XS4;

M|

lopu x > 4. 0 mpu X > 4.




[[110THOCTH BEPOSITHOCTH CIYyYaiHON BETUYMHBI.

@yHKIUA pacipeneleHUs CIy4alHON BEJIUYUHBL.

Cpennee BpeMsi 0KHIaHNs aBTOOyCa Ha OCTaHOBKE.

BeposiTHOCTB TOTO, YTO BpeMs OKHIaHHsI aBTOOyca COCTaBHT OT 2 710 3 MUHYT.

sEER=

11. TTo BeIOOpKE 00BeMa n=100 mocTpoeHa rUCTOrPpaMMa 4acToT.

—

n
th.

124----

Haioume 3nauenue a, Ucnojitb3ysa u306pa.ucenue cucmozpammal.

12. TIpoBenensl u3mMepeHus pocta (B ¢M.) ciaydaitHo oToOpanHbix 100 cryaeHToB. Pesynbrarsl
MPEJCTABIICHBI B TAOJIHUIIE.

Pocr 154-158 | 158-162 | 162-166 | 166-170 | 170-174 | 174-178 | 178-182

YwucIio CTyICHTOB 10 14 26 28 12 8 2

3axkonuume npeonorcenus.

1) Pa3max BapbHpOBaHHUS POCTA CTYACHTOB COCTABIISCT HE OOIBIIE. .. CM.
2) Jlonsi CTYJEHTOB, POCT KOTOPBIX cocTaBiseT 166-170 cm, paBHa... %
3) 50% cTyAeHTOB UMEIOT POCT HE HUXKE. .. CM.

13. ITo gaHHBIM HE3aBHCUMBIX PAaBHOTOYHBIX M3MEPEHU MOCTPOEH JOBEPUTEIBHBIN HHTEPBAT
3HAYEHUH HEKOTOPOH pu3ndeckoil BenmuunHbl: 25,38 < X < 38,42.

Buinoanume 3aoanua.

1) Haiigure TOYHOCTD MOJYYSHHOM OIICHKH A. Pe3ynbraT OKpyIriiuTe 10 AECATHIX.
2) Haiimute cpenHee oOXHIaeMOoe 3HAUCHHE @ CIy4aillHOW BENUYMHBI. Pe3ynbTar
OKPYTIJIMTE 10 JECATBHIX.

14. Jlns rpynnbl CTyIGHTOB Ha OCHOBE OajIoB MO JUCHUIUTMHAM «MeTo/bl MaTeMaTu4ecKoi
00paboTKu AaHHBIX» U «DPui1oco(ush) BHIUMCIEH BHIOOPOUHBINA KOAPIUIUEHT KOPPETLUU
ITupcona: r = 0,78.

Buvioepeme sepnvie ymeepocoenus.

1) Mexnay ycneBaeMOCTbIO CTYACHTOB IO YKa3aHHBIM JWUCIMIUIMHAM CYIIECTBYET
MTOJIOKUTEITbHASL CBS3b.

2) Yewm Bblme Oamn cryaeHTa 1o ¢uiocoduu, TEM BBINIE €ro Oaul MO MeToJaam
MaTeMaTH4ecKoi 00pabOTKHU TaHHBIX.

3) Cpsi3b MeXIy OAITAMU CTYJICHTOB 1O YKa3aHHBIM AMCIHUITHHAM SIBJISIETCS CI1a00ii.



15. [IpuBenen ¢parMeHT CBOJHOW TaOMUIBI 00pabOTKHM pe3yIbTaToOB ONpOCa CTYJCHTOB, B
KOTOPOM OHU OLEHHUBAIM JIMYHOCTHBIE YEPThl KaK INpUBIIEKATEIbHBIC. XapaKTEPUCTUKU
JMYHOCTH TPEJCTABICHBI B TOpPSIKE YOBIBaHHMS 4acTOTHl BcTpedaeMocTu. [IpenenbHbie
olnOKY BEIOOPKH HalJIeHbl HA YpOBHE JoBepus 95%.

[1poLeHTEL " .
= Lo g -'—-; = =
= o R =] ! = o
JIHYHOCTHBIE YePThI 5| B2 E = 5 E 5| & &
F|SE| 28| & | 27 E‘E

o = 5 = s = S
Bosieskle YepThl 93 120,0% |34,3%(25,9%| 0,160 | 3.6%

- - _

;ﬁ:“””““"' PVAOMIO= | sg 112.4% [21.4%[16,2%| 0,109 | 3.0%
JobpoTa, 9YTKOCTE G | 77% | 13.3%10,0% | 0,071 2.4%
I'i‘f:‘;"-“’““""]'“”*"’“: M a3 | 71% [12,2%]9,2% | 0,066 | 2,3%

Ha 5%-om ypoene npoeepvme zunome3zy 0 3HAUUMOCHU pA3Iuyduili 6 Koaudecmee
6b100p06 xapakmepucmuk «Boneevie uepmor» u «Ycuouueocmn, mpyooniooue.

OTBeThI K HTOTOBOMY TECTY

1. A-2,b-3,B-1
2. 1)6;2)5; 3) nuarpamma Diinepa-BenHa.
3. 1) na; 2) na; 3) na.
4. 1)5;2) 4; 3) 10.
5. A-1,b-2,B-3.
6. 1) 64 pyOus.
M = (64, 256)
B = (144, 0)
-50 0 50 100 \50 200
2)
7. ) V() =0,1-¢t22)1010m3.
8. A-1-6,b—-2-a.
9. 2).
100A-4,6-2,B-1,T'-3.
11.a = 16.

12. 1) 28; 2) 28; 3) 166.



13.1) A=4,7;2) a = 31,9.

14. 1) BepHO; 2) BepHO; 3) HEBEPHO.

15. C nHangexHoCTBIO 95% pa3nuune UMEET MECTO; XapaKTepUCTUKy «BoseBblie 4epThl»
BBIOMPAIOT Yallle, YeM « Y CHITYUBOCTh, TPYIOII00ue».

B KOHIIC I/I3y‘-IeHI/I$I JOUCHUIIJIINHBI IOABOASTCA UTOT' pa60TbI CTyIIeHTOB Ha JICKIITUOHHBIX U
MPAKTUYECKUX 3aHATUSAX MIyTeM CYMMHUPOBaHUs 0asIOB, HAOpAHHBIX B TEUCHHE CEMECTPA.
Kpurepun oneHuBaHusi 3HAHU 00y4AKOIIMXCS 10 TUCUMUIIJIMHE

Dopmuposanue 6aITbHO-PEUMUHE080U OYEHKU pabomvl 00YYaAOWUXCs

PaGora
ITocemenne Hrorosas
ITocemenune Ha .
Cemectp N PAKTHYECKHUX 3auér cymma
JIEKIAN N PAKTHYECKUX
3aHATUN OayIoB
3aHATUAX
4 2X1=2 5x1=5 229 64 300
Kpumepuu oyenusanus pabomol 0b6yuaiowe20cs no umozam cemecmpa
Pesynbrar Bbamnet (3 3E)
«HE 3a4TECHO» 0-150 GaymtoB
«3a4TECHO» 151-300 6asu1oB

6. MeToauueckue YKazaHusd QJId oﬁyqalomuxcﬂ 10 OCBOCHHUIO JUCHHUIIINHbI

VYcnemnoe u3ydeHue Kypca TpeOyeT OT O0OyYarolIUXCsl TMOCEIICHUS JIEKIMA, aKTUBHOU
paboThl Ha TNPAKTUYECKUX 3AHATHUSAX, BBIIOJHEHHUS BCeX YYEOHBIX 3a/JaHui MpernojaBaTelis,
03HAaKOMJIEHHUS C OCHOBHOMW U JONOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKUUH — OJHAa U3 (OpM aKTHBHON CaMOCTOSITENIbHOM paboThl 00ydaroImmxcs,
TpeOyromasi HaBbIKOB U YMEHUS KPaTKO, CXeMaTUYHO, TOCJIEJOBATEIbHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TOJIOXEHHS, BBIBOJbI, 000011eHUs, (POPMYIUPOBKU. B KOHIIE NeKIUU MpenojaBaTelb
octaBisgeT BpeMs (5 MHMHYT) A TOro, 4YTOObI OOydYarolIuecs HMeENId BO3MOXKHOCTh 3a/1aTh
YTOYHSIIOLIME BONPOCHI IO U3y4aeMoMy Marepuainy. I3-3a HEJOCTaTOYHOrO KOJMYECTBa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YJAaeTcs OCBETUTh B IOJIHOM OOBEME, IMO3TOMY
IpenojaBaTelb, 10 CBOEMY YCMOTPEHHUIO, HEKOTOPHIE BOIPOCHI BHIHOCUT Ha CaMOCTOSTEIbHYIO
paboTy CTy/I€HTOB, PEKOMEHAYS Ty WK UHYIO TUTeparypy. Kpome 3Toro, ass Jydiiero oCBOSHUs
MaTepuajga M CHCTEMaTH3allud 3HAHUM MO JUCHMIUIMHE, HEOOXOJUMO IOCTOSIHHO pa30uparhb
MaTepHaIbl JIGKIUH 110 KOHCTIEKTaM U y4eOHBIM 1ocoousM. B cirydae HeoOXoauMocTH 00pariarses
K MIPENOoIaBaTeNIo 3a KOHCYIbTAlUEH.

IToaroroBKka K NPpaKTHYECKHM 3aHATHSIM.

[Ipy moaroToBke K MPakTUYECKUM 3aHATHSAM CTYACHT JIOJDKEH H3YyYUTh TEOPETHUECKUM
MaTepuaj Mo TeME 3aHATHUs (MCIOIb30BaTh KOHCHEKT JIEKLIUH, U3YYUTh OCHOBHYIO JIUTEpPATYpYy,
03HAaKOMUTbCSI C JOMOJIHUTENBHOM JTUTEPATyPOid, TPU HEOOXOJUMOCTHU JTOTIOTHUTH KOHCIIEKT, J1eiast
B HEM COOTBETCTBYIOIIME 3allUCHM W3 pa3JIMYHBIX MCTOYHUKOB). B ciywae 3arpynHeHwmid,
BO3ZHUKAIOIIUX TMPU OCBOCHHHM TEOPETHYECKOr0 MaTepuana, CTYACHTY CcleAyeT oOpauarbes 3a
KOHCYJIbTallMe K mpernogaBarento. Vs Ha KOHCYJbTAIMI0, HEOOXOIUMO XOpOLIO MPOJIyMaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsiCHEHUS.




B Hayvase npakTU4ecKoro 3aHATHUS MIPENOJaBaTeIb 3HAKOMUT CTYIEHTOB C TEMOM, OIJIallacT
IIJIaH IIPOBEICHMS 3aHATH, BBLIACT 3allaHusl. B TeueHue OTBEACHHOIO BPEMEHU Ha BBIIIOJIHECHUE
paloThI CTYyIEHT MOXKET 0OOPAaTUTHCS K MPENOAABATENIO 3a KOHCYJIbTallUel WU pa3bsiCHEHUsAMU. B
KOHIIE 3aHATHUS MPOBOAUTCS MPUEM BBINIOJIHEHHBIX 33JaHUi, COOECEeOBaHUE CO CTYJICHTOM.

Pe3ynbraThl BBINOIHEHUS IPAKTUYECKUX 3/1aHUH OLIEHUBAIOTCA B OajulaX, B COOTBETCTBUU
¢ 0aJNIbHO-PEHTUHIOBOM CUCTEMON YHUBEPCUTETA.

Is1aHbI IPAKTHYECKUX 3AHATHH

3anamue 1. Hccneoosanue muoscecmes u OmHOULCHUU
MaTtepua st OCBOSHUS
1. Buasl MHOXECTB.
2. Onmnepanuu HaJa MHOXKECTBA U UX TpaduyuecKasi HILTIOCTPAIIUS.
3. UwmcnoBble MHOXXECTBA M YHCJIOBBIC TPOMEKYTKU: aHAJIUTHYECKOE M TpaduyecKoe
MIpeACTaBICHUE, U3MEPCHUE.
4. MHOXecTBa Ha KOOPAWHATHOM IUIOCKOCTH: aHAJIUTHYECKOe U  TpadudecKkoe
MIPEACTABICHUE, U3MEPCHUE.
N3mepenne pacCTOsTHUN MEXTy dJIEMEHTAMH MHOYKECTBA.
6. buHapHBIC OTHOIICHUS U UX CBOKCTBA.
7. OrtobpaxeHHS] MHOKECTB U UX BH/IBI.
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3anamue 2. Ilocmpoenue OemepMuUHUPOBAHHLIX MAMEMAMUYECKUX MOOeNel 3a8UcCUMocmel
8eNUYUH
Marepuain Juisi OCBOCHUS
1. Bunbel MaTeMaTHUECKUX MOJIENICH. DTallbl MOCTPOCHUS U UCCIIETOBAHMS MaTEMaTHUECKON
MO/IEJIH.
2. YucioBble  MOCIENOBATCILHOCTH  KaK  JHUCKPETHBIC  JICCKPUIITUBHBIC  MOJCIH
JIETEPMUHUPOBAHHBIX TIPOIECCOB.
3. Uwucnossle GyHKIIUN KaK HEMPEPHIBHBIE NECKPUITUBHBIC MOJEIH JETEPMUHUPOBAHHBIX
MIPOIIECCOB.
4. CaoiicTBa nocienoBaTenbHOCTEN U QYHKINI KaK XapaKTePUCTUKH MPOIIECCOB.

5. OpnHomapameTpuyecKue ONTUMM3AIMOHHBIE MATEMAaTUYECKHE MOJIENH, IOCTPOCHHbIE Ha
ocHOBe (DYHKIMI U HccieayeMble cpeacTBaMu U HepeHInalIbHOTO HCUNUCIICHUS.
6. Anmpoxcumarus 3aBucuMocTeil. (MeTo1 HanMEHBIINX KBA/IPATOB).

7. HOCTpOCHI/IC (1)YHKI_[I/IOH8.J'ILHOI\/‘I 3aBUCUMOCTH TIIO BBI60pO‘IH]':>IM JaHHbIM MCTOJ0M
HaNMMCHBIINX KBaJIpPaTOB.

3auamue 3. Ilocmpoenue cmoxacmuueckux mMamemamudeckux mooenell 3a8Ucumocmeri eIUYUH.
Dnexmponnvie mabauywt EXcel kax uncmpymenm mamemamuueckoii obpabomxu ungopmayuu
Martepuan i1 OCBOSHUS

1. BeposTHOCTh CIIy9aifHOTO COOBITHS Kak Mepa BO3MOXKHOCTH €ro HAaCTYyIUICHUS.
Paznuunbie MOIX0BI K OMPEIEIICHUI0 BEPOSITHOCTH CITy4aifHOTO COOBITHSI.
Cxema KOHEYHOTO YHUCJIa PABHOBO3MOXHBIX HCXOJIOB.
Cxema 0eCKOHEYHOTO YHCIia paBHOBO3MOKHBIX UCXOJIOB.
MoienupoBaHue TUCKPETHBIX CITyJalHBIX BEJIMYUH.
MonenupoBaHue paBHOMEPHBIX HEMPEPBIBHBIX CIYYalHBIX BETUYHH.
HccrenoBanre HENMPEPBIBHBIX CIyYaWHBIX BEJIIMYMH HA OCHOBE TpadudIecKoro
MPEICTaBICHHUSI IJIOTHOCTH BEPOSITHOCTH.

oukrwn

3anamue 4. Busyanusayua u nepsuuHas 00pabomka CMamucmudeckou uH@opmayuu.
Dnexmponnvie mabauywl EXcel kax uncmpymenm mamemamuueckoii obpabomxu ungopmayuu



Matepuai 1j1s1 OCBOEHUS

1.
2.
3.

4.
5

6.
7.

Bapuaunonsslie psiibl ¥ UX BUBL.

[pencraBneHne BaprualMOHHOTO psiia cpeactsamu Excel.

I'padmyeckoe M300pakeHHE BAPUAIMOHHBIX  PSJAOB: TOJUTOH, THUCTOTPAMMA.
JuarpaMmsl.

CpenHue BeTMYHUHBI BAPUAIMOHHOTO Psijia: CpeaHsis (BBIOOpOUYHAst), MEIMaHa, MOJA.
[Tokazarenu BapualMy BapHAlMOHHOTO pAa: pa3MaxX BapbUPOBAHHUA, AHUCIIEPCHS,
CpelHee KBaJApaTUIHOE OTKIOHEHHE.

CratucTtnueckoe oueHnBanue. TOYHOCTh U HAJIGKHOCTh OLEHKU.

ToueuHble U UHTEPBAIILHBIE OLICHKU MTApaMETPOB reHEPAIIbHOW COBOKYITHOCTH.

3ansmue 5. Uzyuenue ceszell Mexucoy GeIUHUHAMU HA OCHOBE 8bIOOPOUHBIX OAHHBIX: KOpPeIayus U
peepeccus. Onekmpounvie mabauywt EXcel kax uncmpymenm mamemamuueckot ob6pabomku
ungopmayuu

Marepuat Jiist OCBOCHUS

1.
2.

3.

4.
5.
8

OyHKIMOHATBHAS, CTATUCTHYECKAS U KOPPETSALUOHHAS 3aBUCUMOCTD.

Koppensmonnas cBsizb MEXJy BeNTUYMHAMU U €€ ToKas3aTelnu (cuja, HampaBlieHUE,
HaJEXKHOCTD).

Kosddunment koppensiuu Kak IoOKa3aTeslb TECHOTHl M HAMpaBICHHS CBS3H, €ro
CBOMCTBA.

Bri6opounsrii ko3¢ duiinent panrooi koppensanun Crnupmena / Kennamna.
Bri6opounsriii koaddunuent koppensun [upcona.

ITocTpoeHue mpsiMOI TUHUM TTAPHOU PETPECCUH.

IIposepka cmamucmuueckux eunomes. Henapamempuueckue kpumepuu. S1eKmpoHHble mabiuyvl
Excel kax uncmpymenm mamemamuueckoii oopadbomxu ungpopmayuu
Martepuan 11 OCBOCHUS

ocoarwnE

Cratuctuueckas runore3a. OCHOBHAsI U KOHKYPUPYIOIas TUIIOTE3bI.
CraTtuctTudeckuii KpUTEpUA. Y pOBEHb 3HAYMMOCTH ¥ MOIIIHOCTh KPUTEPHSL.
OmubKy epBOTO ¥ BTOPOTO PO/JIa.

Kputnueckast 061acth 1 06JaCTh TPUHATHUS TUIIOTE3HI.
Hemnapamerpuueckne Kputepun CpaBHEHUN.

Hemapamerpuyeckue KpUTepuu COraacus.

IIposepka cmamucmuueckux eunomes. Ilapamempuyeckue Kpumepuu. IieKmpoHHble MadIuybl
Excel kax uncmpymenm mamemamuueckoii o6pabomxu unpopmayuu
Martepuan 115 OCBOSHUS

1.

2.

IIpoBepka rumore3 O PaBEHCTBE 3HAYCHUM IMApaMETPOB DPACIPENCICHUHM: CPaBHEHUE
CPEIHUX 3HAUYEHUH IBYX F€HEPAIbHBIX COBOKYITHOCTEMN MPU U3BECTHBIX AUCIIEPCHSIX.
IIpoBepka rumore3 O PaBEHCTBE 3HAYCHHUM IMApaMETPOB DPACIPENCICHUHI: CPaBHEHUE
CPEIHUX 3HAYEHUH JIBYX N€HEPAJIbHBIX COBOKYIHOCTEW NPU HEU3BECTHBIX, HO PaBHBIX
nucnepcusix (He3aBUCUMbIE BBIOOPKH).

IIpoBepka rumore3 O paBEHCTBE 3HAYEHHWI MapaMETPOB PACIPEAEICHUI: CpaBHEHUE
JUCIIEPCUI IBYX T€HEPAIBHBIX COBOKYITHOCTEM.



7. IlepeyeHb OCHOBHOH W JONMOJHHUTEIbHOH Yy4eOHOI JuTeparypbl, UHTepHeT-pecypcoB,
HEeO0XO0AUMBIX /1JIs1 0CBOCHMS IV CHUTNITTHHBI

OcHoBHas1 JInTepaTypa

1.

benbko M.B. Teopuss BepoATHOCTEH, MaTeMaTU4eCKas CTAaTUCTHKA, MaTEMaTH4YECKOE
nporpaMMUpoBaHue [DJEKTpOHHBIA pecypc]: ydeObHoe mocobue / W.B. benbko,
N.M. Mopozosa, E.A. Kpumtanosuu. — Munck: Hosoe 3nanue; M.: UHOPA-M, 2016. —
299 c. URL: https://znanium.com/catalog/product/542521

BBenenne B MareMaTH4eCKOE MOJICTHUPOBaHUE [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue
/ mom pen. ILB. TpycoBa. - MockBa : Jloroc, 2004. - 439 c. URL:
http://biblioclub.ru/index.php?page=book&id=84691

I'pec [1.B. Marematuka mnsa OakamaBpoB: YHUBEPCAIBHBIM Kypc I CTYICHTOB
TYMaHUTApHBIX HAMPaBJICHUH [ DIIEKTPOHHEIHN pecypce] : yaeoHoe mocobue / [1.B. I'pec. — M..:
Jloroc, 2013. — 288 ¢. URL: http://biblioclub.ru/index.php?page=book&id=233778

JonoHUTEILHAS JUTEPaTypa

1.

AxTtsaMoB A.M. Maremaruka [jsi COLMOJIOTOB U SKOHOMHUCTOB [DJIEKTPOHHBIN pecypc] :
yueOHOoe mocobue / A.M. AxtamoB. — M.: ®usmarimr, 2008. — 464 c. URL:
http://biblioclub.ru/index.php?page=book&id=82271

KoG3aps A.U. Ilpuxnagnas maTemMaTH4ecKas CTaTHCTHKa [DJIEKTPOHHBIN pecypc]| : M.:
dusmaraut, 2012. — 816 ¢. URL: http://biblioclub.ru/index.php?page=book red&id=82617
Marematnueckue METOJbl B IMEJarormuecKux HccienoBaHusx : y4deb. mocobue / C. U.
Ocwunosa, C. M. byrakosa, T. I'. lynunen, T. b. [llaunosa. - Kpacuosipck : Cub. dpenep. yH-
T, 2012. — 264¢. URL.: https://znanium.com/catalog/product/442057

IIporpamMmmMHbIe MPOAYKTHI

Eall el

Microsoft Office Word
Microsoft Office Excel
Microsoft Office Power Point
GeoGebra Classic


https://znanium.com/catalog/product/542521
http://biblioclub.ru/index.php?page=book&id=84691
http://biblioclub.ru/index.php?page=book_red&id=233778
http://biblioclub.ru/index.php?page=book&id=82271
http://biblioclub.ru/index.php?page=book_red&id=82617
https://znanium.com/catalog/product/442057

JluceT cornacosanus paboyeH nporpaMmbl
yueOHOMH JHCUHILUTHHBI

-711‘1

Hanpasaenne noaroroskn: 44.03.01 Hexaroruteckoe obpaszosaHue
Ipoduas: UndopmaTuka

PaGouas nporpamma MeTo/Ibl MaTeMATHYECKO#H 00paboTKH AaHHBIX
CocraButens: 0.B. Makeesa — Yasaunosek: Yal'llV, 2023,

[lporpaMma cOCTaBlieHa C Y4eToM (elepaibHOro rocyAapCTBEHHOIO
00pa30BaTeNBHONO  CTAHAApTa  BHICLIErO o0pa3oBaHHA TI0  HANPABICHHIO
nonrotoskn  44.03.01 Tlemaroruueckoe obpasoBanue, npoduib NOArOTOBKH
«HUudopmatukay yTBepiIEHHOr0 MHHHCTEPCTBOM o0pazoBaHHA H HayKH
Poccuiickoii Pejiepalliy, ¥ B COOTBETCTBHH € y4eOHBIM MIaHOM.

CocTaBuTeNH *’i/Ma-/“/' 0.B. Maxkeesa (moju1ucs)

PaGovast nporpamma y4eGHOl IHCUMILIHHEBL (IPaKTHKH) ono0peHa Ha 3acelaHHH
Kadpe1pe BeICIIEli MaTeMaTHKi "23" mMas 2023r., npoTOKON Ne 10

3aBemylonmit Katben_poﬁ/ o
2 W.B. Cronsposa A% &7 X%

P : /ﬂm nodnics DOCHNPOEKA ROORUCY dama

PaGouas mporpammva Yy4eOHOH JIHCIMILUTHHEI (mpakTHKH) cCoOrjacoBaHa ¢
HubnuoTeKoi
Cotpyaunk OubnuoTexu

Vo<l  JOB.Mapcaxosa ___44.05 2%

auunanbodmicy pacundpoesa nodanei dama

IIporpamMma paccMOTpeHa M ofio0pena Ha 3ace/laHiH yHeHOIO COBEeTa bakyasreTa
(pu3MKO-MaTEMATHYECKOTO H TeXHOJOTHYECKOTO obpaszosanus "26" mas 2023 r.,
npotokon Ne 5

[Ipeacenarens yY4eHOro COBETa bakynsrera (QHU3MKO-MATEMATHYECKOIO H
TEXHONIOrHYECKOro 00pa3oBaHus

’

"'7_.,/ L E.M. ['pomoBa 2£.0523

RUUNGR HORNCH pOcindposxa rodncy dama




		2024-02-07T16:17:58+0400
	Титов Сергей Николаевич




