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MecTo IMCHUILUINHBI B CTPYKTYype 00pa3oBaTe/bHON NPOrpaMMbl

JucuumumHa «MeToabl MaTeMaTHYecKoi 00padOTKU JaHHBIX» OTHOCHUTCS K 00s3aTeNbHON
gactu bnoka 1. luctmmmuaer  (Moxynu) Moayns yueOHO-HCCIeIOBATEIbCKOW W MPOSKTHOM
JEATeIbHOCTH Y4eOHOTO IIJJaHa OCHOBHOWM MpO(eCCHOHAIBHOW 00pa3oBaTeIbHON MpPOTrpaMMBI
BBICIIIETO O0pa3oBaHMs — IMPOTpamMMbl OakajaBpuaTa IO HampaBieHWIo noarotoBku 44.03.05
[lenaroruueckoe obpazoBanue (¢ AByMsI MPOQMISIMU MOATOTOBKH), HAMPABICHHOCTH (IIPOQUIIb)
oOpasoBarenbHON iporpaMMmel «I eorpadus. bruonorus», ounoii hopmbl 00ydeHUSI.

[Ipouecc ocBoeHMSI AMCUMILIMHBI Oa3upyeTcss Ha 3HAHUSAX, YMEHMSIX M HaBbIKaX,
MPUOOPETEHHBIX TMPH HW3YUYCHUU YYEOHBIX MPEAMETOB  OO0IIe0O0pa30BATEIBPHON  IIKOJIBI:
MaTeMaTuka; anredpa, B TOM 4YHCJIE OCHOBBI TEOPHHM BEPOSTHOCTEH M MaTeMaTHYeCKOM
CTaTUCTUKH; T€OMETPHS; Hauala MaTeMaTHYEeCKOr0 aHAJIN3a.

Pe3ynbTaThl OCBOEHHUS TUCIUILUIMHBI HEOOXOAMMBI AJIsl MPOXOXAEHUs NpakTuk «Hayuno-
uccienoBaTenbekas paboTa (MOTydeHME NEPBUYHBIX HAaBBIKOB HAay4HO-HCCIIEOBATEIbCKOMN
paboThl), KypcoBasi pabora 1», «HayuHno-uccnenoBarenbckas pabora (MOTydeHHE MEPBUYHBIX
HaBBIKOB  HAay4YHO-UCCIIEJJOBATENbCKOM  paboThl), KypcoBas  pabora 2»,  «HayuHo-
uccienoBaTeNbckass paboTa (MOMy4YeHHE TIEPBUYHBIX HABBIKOB HAyYHO-UCCIIEOBATEIbCKOMN
pabotel), KypcoBas pabota 3», «HaydHo-mccriemoBarenbckas paboTa» o00sA3aTENBHONW YacTH
broka 2. [Ipaktukrn Mopynst yueOHO-HMCCIEeIOBATeNbCKass W TPOCKTHAs JAEATEIBHOCTB; IS
YCIEIIHOTO MPOXO0KAEHUS MpoLeaypsl « BblllonHeHne U 3a11Ta BHITYCKHONW KBaTU(UKAMOHHON
paboTer» bnoka 3. 'ocyaapcTBeHHast HTOrOBasi aTTECTALIMSL.

1. Ilepeyenb IUIaHHMpPYEeMBIX Ppe3yJbTATOB 00y4eHus1 (0Opa3oBaTe/bHBIX
pe3yJIbTAaTOB) 10 IHCHUILIHHE

Leabio ocBOCHUS MUCIUTUTHHBI «METOBI MaTeMaTHIeCKOi 00pabOTKH JaHHBIX) SBISICTCS
MOJATOTOBKAa OakajmaBpa K MNpo(ecCHOHATBbHOW EATEeILHOCTH y4YuTelns o0pa3oBaTelbHON
opranuzanuu. JlUCIMIUIMHA TIpeAHa3HAaYeHa AaTh OYAYIIUM YYHTEISIM TPO(ecCHOHATBHYIO
(TeOpeTHYeCKyl0 | TPaKTUYECKYI0) TOJITOTOBKY, CBSI3aHHYIO C (OopMHUpOBaHWEM OIBITA
cienu(UYecKoi MaTeMaTHYeCKOW JIeATEIbHOCTH, HANPABICHHON Ha pEIICHWE Hay4HO-
HCCIIEI0OBATEIILCKUX U KCIIEPUMEHTAIIBHBIX 33/1a4 B ITPO(ECCHOHATLHOU cdepe.

3agaveid OCBOCHHMS HMCIUIUIMHBI SIBJSICTCS 3HAKOMCTBO C THUIUYHBIMH METOJaMHU |
npueMaMH  CTPYKTYPUPOBAaHUST H  CTaTUCTHYECKOW OOpabOTKM  JaHHBIX, 3JICMEHTaMH
MaTEeMaTUYEeCKOTO MOJICITUPOBAHHUS SIBJICHUI M MPOIIECCOB; Pa3BUTHE MPEICTABICHHUIA O CYIIHOCTH
MaTEeMaTU4YEeCKOTO METOJla MO3HAHMS JCHCTBUTEIBHOCTH W BO3MOXKHOCTSX €ro IPUMCHEHUS B
€CTECTBCHHBIX W TyMaHHTapPHBIX HAyKax, B ICHXOJIOIO-TEJarOTHUECKUX HCCICIOBAHMSIX, B
OpraHu3aIlMOHHO-YIIPABIEHUECKOW cepe M JIpYyrux o0JacTsix NesITeIbHOCTH, (OPMUPOBAHHE Y
CTYJICHTOB HAy4YHOTO CTWJISI MBIIUICHUS, 0a30BbIX HAaBBIKOB aHAJIUTHYECKOW JEATEIILHOCTH,
JIOTUYECKUX W KOMOMHATOPHBIX CHOCOOHOCTEH; (opMHpOBaHHME UM Pa3BUTHUE KOMIICTCHIIUH
Oyayliero yd4uTens, CBS3aHHBIX C MPUMEHCHHEM MaTeMaTHYECKUX METOJ0B 00paboTKu
nHpopMaIKU B MPo(eCCHOHATBHOM, B TOM YUCIIE HCCIIEI0BATEIBCKOM ACITEITBHOCTH.

B pesynbTaTe ocBoeHUs colepiKaHus AUCHUILTUHBI «MeToabl MaTeMaTudeckoil 00paboTKu
JTAHHBIX» OOYUAIOUIUICS JOJKEH OBIANETh CIEAYIOUIUMHU pe3ylbTaTaMu oOyueHus: (B Tabmuie
MIPEJICTABJICHO COOTHECEHHE O0Opa30BaTENbHBIX pPE3yAbTAaTOB OOY4YEeHHS MO AUCHUIUIMHE C
WHIUKATOPaMU JOCTHKEHUS KOMIIETEHIINH )



Kommerenuus u
HWHJIUKaTOPBI €€
JOCTU)KEHUS B

OO6pazoBarenbHbIe pe3ybTaThl JUCHUTIITUHBI
(aTanbl GOPMHUPOBAHUS KOMITCTCHIIHH)

3HaeT yMeeT BJIa/IEET
JMCLMILINHE
OP-1. 3naer o OP-2. YMmeert onpenensits u
BO3MOYKHOCTH IIPUMEHEHHS | UCII0JIb30BaTh BOZMOXKHOCTHU
0a30BBIX MATEMATUYECKUX | MPUMEHEHUs 0a30BbIX
KOHCTPYKIIMH J11s1 MaTeMaTHYECKUX
(bopmanmzanuu u KOHCTPYKLUH 17151
IIPE/ICTABIICHUS dopManmuzanuu u
UHpOpMan IIPEJICTaBICHUS
uH(popMauu
YK-I1. CrniocoGen | OP-3. 3naer o OP-4. YMmeert onpenensts u
OCYILIECTBIATh  TOUCK, | BO3MOXHOCTH MPUMEHEHHS | MCIOJIb30BaTh BO3MOXKHOCTHU
KPUTHYECKUH aHalu3 M | MaTeMaTH4YEeCKUX PUMEHEHUS
CUHTE3 nHpOpMaInK, | KOHCTPYKLIUN IS MaTeMaTHYECKUX

MPUMEHSTh  CHCTEMHBIH
MOJXOJ YIS PEIICHHS
MMOCTaBJIECHHBIX 3a/1a4.

VYK-1.1. [JdemoHCcTpHpyeT
3HaHHE€  OCOOEHHOCTEH

CHUCTEMHOTO "
KPUTHYECKOTO
MBIIILJICHHUS] © TOTOBHOCTD
K HEMY.

YK-1.2. [Ipumensier
morudeckue (Gopmbl U
MPOIIEAYPHI, CIIOCOOEH K
pediiekcuu MO MOBOAY
COOCTBEHHON U YYKOU
MBICIIUTEIIbHOU

JeSITeNIbHOCTH.

VK-1.3.  Ananuzupyert
UCTOYHUK HHPOpMALUH

c TOYKH 3peHus
BPEMEHHBIX "
IIPOCTPaHCTBEHHBIX
YCIIOBUM ero
BO3HUKHOBEHHS.

onucaHus UH(OpMaLUK Ha
(hopMaTbHOM SI3BIKE
MaTeMaTUKA

OP-5. 3naer o
BO3MOHOCTHU IPUMEHEHUS
MaTeMaTH4YEeCKHX
KOHCTPYKIIUHU TSt
HCCIIeI0OBaHUs
nHpopMaIuu Ha
(hopmManbHOM SI3bIKE
MaTeMaTHKH

OP-7. 3naer o
BO3MOKHOCTH IPUMEHEHHUS
MaTeMaTHYeCKUX MO/JIeJen
JUIS UCCIIeI0OBAHUS
JEeTEPMUHUPOBAHHBIX
MIPOIIECCOB (SIBJICHUIA) Ha
(hopManbHOM S3BIKE
MaTeMaTHKH

OP-9. 3naer o
BO3MO’KHOCTH ITPUMEHEHUS
MaTeMaTHYeCKUX Mojiesei
JUIsL UCCTIeIOBaHMS
CTOXAaCTHUYECKUX MPOIECCOB
(siBeHuit) Ha popMaIbHOM
S3bIKE MAaTEeMaTUKU

KOHCTPYKITUH JUTSI OTICAaHUS
uH(pOopMaIuu Ha
(bopMaTbHOM SI3BIKE
MaTeMaTHKH

OP-6. Ymeer onpenensiars u
UCII0JIb30BaTh BO3MOKHOCTH
MPUMEHEHUS
MaTeMaTHYECKUX
KOHCTPYKIUH IS
uccleI0BaHus MHPOpMAIIU
Ha (HOpPMAITBHOM SI3bIKE
MaTeMaTHKU

OP-8. Ymeer onpenenars u
UCII0JIb30BAaTh BO3MOYKHOCTH
PUMEHEHUS
MaTeMaTHYeCKUX MOJiesien
JUIS UCCIIeI0OBaHUS
JETEPMUHUPOBAHHBIX
MIPOIIECCOB (SIBJICHUI) Ha
dbopMaIbHOM sI3bIKE
MaTEeMaTHKU

OP-10. Ymeer onpenensars u
UCIOJIb30BATh BO3MOXHOCTH
IPUMEHEHHS
MaTeMaTHYeCKUX Mojienen
JUIsL UCCIIEIOBAHMS
CTOXAaCTHUYECKUX MTPOLIECCOB
(siBy1eHMI) Ha popManbHOM
S3bIKE MAaTEMaTHKU




OIIK-9 Cnocoben
MMOHUMATh TPUHIIHITHI
paboTHI COBPEMEHHBIX
MH(POPMALMOHHBIX
TEXHOJIOTHI U
WCTOJIB30BATh MX JIIS
pereHus 3a1a4
npodeccnoHaIbHO N
JESATeITbHOCTH.

OIIK-9.1. Beibupaet
COBpEMEHHBIC
nH(pOpMaLOHHbIE
TEXHOJIOTUH U
MIPOTpaMMHEIE CPEJICTBA, B
TOM YHCIIE OTEUYECTBEHHOTO
MIPOU3BOJICTBA, JUIS
perieHus 3a1a4
npodecCuoHaTBHOM
JeSTEITbHOCTH.

OIIK-9.2. lemoHCTpUpYET
CIOCOOHOCTH MCTIOIH30BATh
U(GPOBBIC PECYPCHI TS
pereHus 3a1a4
npodecCHnoHaTbHOM

NS TEITbHOCTH.

OP-11. 3naer o
BO3MOKHOCTHU
MCIMOJIb30BaHUS
IPOTPaMMHBIX CPE/ICTB ISt
NIPEJCTaBICHUS 1
00paboTKn
KOJIMYECTBEHHOMN
uHpopManmm

OP-13. 3naer o
BO3MOKHOCTHU
HCIIOJIB30BAHHUS
MPOTPAMMHBIX CPEJICTB JUIS
TIOCTPOCHUS 1
HCCIIEIOBAHUS
MaTeMaTHYESCKUX MOJEIICH
MIPOIIECCOB B paMKax
peleHus
po(eCCHOHATBHBIX 3a7a4

OP-12. Ymeer onpeaensiTe U
UCTIOJIb30BATh
BO3MO>KHOCTH ITPHUMEHEHHS
IPOTPaMMHBIX CPEACTB ISt
NPEeICTaBICHUS U
00paboTku
KOJIMYECTBEHHOMN
uHpOpMaun

OP-14. YMmeer onpenensts u
UCIIOJTb30BaTh BO3MOXKHOCTH
UCITOJTh30BaHUS
MPOTPAMMHBIX CPEJICTB JUIS
TIOCTPOCHUS 1 MCCIICIOBAHUS
MAaTeMaTHYECKUX MOJEIICH
MIPOIIECCOB B paMKax
peleHus
poeCCHOHATBLHBIX 33129

2. O0beM IMCUMIJIMHBI B 3a4eTHBIX €JUHUIAX € YKa3aHHEeM KOJHYecTBAa aKaJjeMHYeCKHX
4acoB, BbIJIEJEHHBIX HA KOHTAKTHYIO padoTy o0y4darouuxcsi ¢ mnpenogasareseM (1Mo
BH/IaM Y4eOHBbIX 3aHATHI) U HA CAMOCTOATEIbHYI0 padoTy 00y4ar0IIMXCs

Y4eOHble 3aHATHSI
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3. Coz[epmafme ANUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC IO TEMaM (pa3L[e.11aM) C YKadaHuEM
OTBCACHHOI'0 HA HUX KOJIHYECTBA aKAACMHUYECCKUX YaCOB U BUI0OB y‘leﬁHbIX 3aHATHIl

3.1.Ykazanue mem (pazoenoe) u omeedeHHO20 HA HUX KOAUYECHI8A AKAOEMUUECKUX YACO8 U
6UO008 YUeOHBIX 3aHAMUTL

KonundecTBo wacoB no hoopMaM opraHu3aiym
00yueHus
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4 cemecTp
1 Maremarnueckne KOHCTPYKIIHH U 6 8 20
) ACTCPMUHUPOBAHHBIC MOICIIN
CroxacThudeckue MOACIH 1
2. CTaTUCTHUYECKasi 00paboTKa 6 8 - 20
nHdopmanuu
Maremarnueckas oOpaboTka
3. P 6 14 = 20
Pe3yNIbTaTOB IKCIIEPUMEHTOB
Uroro 18 30 - 60

3.2. Kpamkoe onucanue cooeprcanus mem (pazoenos) OucCyuniuHnbl
Pa3znea 1. MaremaTnyeckue KOHCTPYKUIMHU U IeTEPMUHUPOBAHHbIE MOIEJIH

MatemaTtnueckrue KOHCTPYKIIUU

[Ipouenypa cuera u mnpoleAaypa H3MEpPEHUs KaK NpOCTEHIIne Ciiydyad TMOCTPOCHHS
MaTeMaTH4ecKoi Mojnenu oObekra. HaTypanbHble uncia; Lenble 4ucia; paldoHalbHBIE YHCIa;
NeUCTBUTENbHBIC YHCa KaK OECKOHEUHBbIE JECATUYHbIC TPOoOH. AHAIUTHYECKOE M rpaduueckoe
npejacTaBieHue JaHHbIX. Onucanue oOBEKTa TOYKOM HA YHCIOBOM NPSIMOM, HECKOIbKUMHU
YHCIOBBIMH TapaMeTpaMH (TOYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM). Marpuibsl u
BeKTOphl. CucreMbl KoopauHaT. COBOKYMHOCTH OOBEKTOB (MHOXKECTBA), CHOCOOBI UX 3aJaHUS U
BUJIBI, IYCTO€ U YHHBEpCadbHOE€ MHOXecTBO. Omepanuu HaJ MHOXeCTBamMH. buHapHbIe
OTHOIIEHHMS Ha MHOXECTBaX M UX cCBoWcTBa (pedreKCUBHOCTh, CHMMETPHUYHOCTD,
TPaH3UTUBHOCTh, AHTHPE(ICKCUBHOCTh, AHTUCHMMETPUYHOCTH). OTHOIIEHUE BKIIOYEHUS,
OTHOIIEHHE SKBHUBAJICHTHOCTH, OTHOIIEHUE Mopsaaka. OToOpakeHUs] MHOXXECTB M HMX BUJBI,
¢bynkuuu. Mepa MHOXKecTBa Kak (DyHKIMs, U3MepeHHe MHoxkecTB. IloHATHE O pa3mMepHOCTH
MaTeMaTH4YeCKOT0 OOBEKTa U MPOCTpAaHCTBa OObEKTOB. MeTpuka Kak (yHKIHS, paccTOSHUE
Mexly oObekTaMu. [ToHsATHE 0 METPUYECKHUX MPOCTPAHCTBAX

JleTepMUHUPOBAHHBIE MaTEMAaTUYECKUE MOAEIN

Wnest MareMaTH4eCKOro MOJIEIMPOBAHUS U €0 LENH (IeCKpUITHUBHBIE, ONITUMHU3ALMOHHBIE,
yIIpaBJIEHYECKUE MOJIENH ). DTanbl HOCTPOCHUS U UCCIIEOBAHUS MaTEMaTHUECKOW MOJIeNH (BBIOOD
NEpEeMEHHBIX U UX 0003HAUEHU, OMMCaHUE MepeMEeHHBIX, (HOpMYyIMpOBaHME 33aJaud Ha SI3bIKE
MaTeMaTUKH, pPelIeHre 3aJau, HHTepIpeTanus pe3ynbraToB). Onucanue o0ObekTa (mporecca) ¢
MIOMOIIBIO YHCIOBOM MOCIENOBAaTENbHOCTU. [Ipumep QUCKpeTHON Moaenu (HampuMep, 3agada o




Pa3MHOXCHHH KPOJHMKOB, MPUBOSINAs K mocienoBaTensHocty Gubonayun). CriocoObl 3agaHus
4YHCIOBOM  mocnenoBarenbHOCTH.  CBoOicTBAa  IPOIECCOB M CBOWCTBA  YHCIIOBBIX
MOCIIEIOBATEIbHOCTEH (MOHOTOHHOCTD, OTPAaHMYEHHOCTb, LMKIMYHOCTH). Omnucanue o0BEKTa
(mporuiecca) ¢ moMoIbpi0 YncinoBoi GyHKImH. [Ipumep HenpepsIBHOM Moenu (Hanpumep, 3a1ada
0 TUTIOMIAN KPYroBoro cekropa). CriocoOsl 3aaanus yucioBoi ¢pyHknun. CBOHCTBA TIPOIECCOB U
CBOMCTBAa YHCIOBBIX (YHKUUH (MOHOTOHHOCTh, OTIPAaHHYEHHOCTb, YETHOCTH/HEUYETHOCTD,
nepuoAnYHOCTh). [ToHATHE 0 OeCKOHEYHO OONBIINX/OECKOHEYHO MANBIX (PYHKIHMIX, O CPABHEHUH
cKkopocTH pocta QyHKIMH. CormocTaBieHue 0COOCHHOCTEH MTUCKPETHONW W HEMPEPHIBHON MOACTH
OJIHOTO M TOTO e mpoliecca (Hampumep, 3aj1ada 00 U3HOCEe 000y I0BaAHUS).

OnTUMU3aLMOHHbIE MATEMATUYECKUE MOJENIN

[lonsiTe o nuHelHHOM nporpamMmmupoBaHuu. llpowsBoaHas (GyHKIMM KaK HHCTPYMEHT
ONTUMHU3ALMOHHOIO aHanu3a. [IpuMep oxHOIapamMeTpuYecKoW ONTHMHM3ALUOHHOM MOJAEIN
(Hanmpumep, u3omepuMeTpuueckas 3agada). [IpuMep nByxmapameTpuuecKo ONTUMHU3AIMOHHON
Mojenu (Hampumep, METOJ HaWUMEHbIIUX KBaJpaToB M €ro NpHUMEHEHHWEe K 3agade 00
anmnpoKCUMAIMK JINHEHHOW (DyHKIMEH; BBIBOJI ypaBHEHUS MPSMOM JIMHUU MTAPHOU PErpeccun).

Pa3nen 2. CroxacTuyeckue MOJIeJIM M CTATHCTHYECKasA 00padoTka nuHpopmannu

CroxacTH4ecKue MaTeMaTUYeCKUe MOJICTH

JlerepMHUHUpPOBaHHBIE U ClIydailHble mporecchl. Heompenen€HHOCTh B MaTEMAaTHYECKHUX
Mozenax. OnucaHWe MAacCOBBIX CIy4YalHBIX SIBJIGHHMH METOJAMH TEOPUU BEPOSITHOCTEM.
JlocToBepHble, HEBO3MOKHBIE, CllydailHble COOBITHS. BeposTHOCTh ciyyailHOro coObITHS Kak
Mepa BO3MOXHOCTH €ro HacTyIUleHHs. JIMCKpeTHble M KOHTUHYaJbHbBIE IPOCTPAHCTBA
AJIEeMEHTapHBIX COOBITHH. MaremaTudeckass MOJETb CIy4alHBIX COOBITHUM C KOHEYHBIM /
OCCKOHEYHBIM YHCJIIOM pPaBHOBO3MOJKHBIX HCXOJIOB (KOMOMHATOpHOE / TEOMETPHUYECKOE
onpezeneHue BeposTHOCTH). OIleHKa BEPOSITHOCTH COOBITHSI MO €ro 4acToTe B SKCIEPUMEHTE
(craTucTHYeCKOE ONpENeNIeHHe BEpOSITHOCTH). MoenupoBaHue AUCKPETHBIX —CIy4alHBIX
BennuuH. [loHsATHE O 3akoHE pacmpeneneHusi BEPOATHOCTEHM W YHUCIOBBIX XapaKTEPUCTHUKAX
JUCKPETHON CIydyalHOM BeJMYMHBL. MOJIETMpPOBAaHUE HENPEPHIBHBIX CIIYyYailHbIX BEJIHWYHH.
[londaTHE O TMJIOTHOCTH pacHpeleleHUs BEPOSITHOCTEM W YHCIOBBIX XapaKTEPUCTHUKAX
HEMPEepbIBHON cCitydallHOW BenuuuHbl. [Ipumepsl pacnpenesneHuil HENpPEephIBHBIX CIy4alHBIX
BEJIMYMH (paBHOMEpPHOE paclpeeieHre, HOPMalbHOE paclpeiefieHue, paclpeieieHue «XH-
KBazpar», pacnpenenenue CTbioieHTa, pacipenenenue duiiepa).

BE100pOYHEIH METO

3aauyn MaTeMaTUYECKOW CTaTUCTUKH, CBSI3b W PA3JIMYME C TEOpHUel BeposiTHOCTe. OO0mue
CBeZeHUsT O BbIOOpOYHOM MeToje. CTaTUCTHUECKHE HaHHbIE: TeHepallbHas COBOKYIHOCTb H
BBIOOPKA, 3aBUCUMBIC M HE3aBHUCUMbIC BEIOOPKH; ITepBUYHAs 00pabOTKa JaHHBIX (paHXHPOBaHUE,
IPYNIHUPOBKA, TOCTPOSCHUE BAPUALIMOHHOTO psina). JucKpeTHble U MHTEpBAJIbHBIC BapUAIIIOHHBIE
psAlbl, NEpexo] OT HHTEPBAJIBHOIO psAlla K AUCKpeTHOMY. ['eomeTpuueckoe mpelcTaBieHUE
CTaTUCTUYECKUX JAHHBIX: IIOJUMIOH, TUCTOIpPAMMA, JIEIIECTKOBBIE M KPYrOBbIE JUArpamMMBbl;
BO3MOXHOCTH MpuMeHeHus Excel nis Bu3yanuzanuu JaHHBIX.

CraTucTryeckoe OLICHUBAaHNE

[lepBuuHBIE ONMUcATEIbHBIE CTATUCTUKU: MEPHI NOJI0XKEHUs (MEpbI LIEHTPAIbHON TeHICHIIUN
U KBAHTWIM paclpesieieHus) W Mepbl HM3MEHYMBOCTH. YCpEJHEHHE JaHHBIX (cpeaHss
BbIOOpOYHAs, MOJa U MeauaHa BbIOOpkM). KBaHTunm pacnpeneneHus (MPOLEHTUIH, KBAPTUIIN).
Mepsl pazOpoca JaHHBIX (pa3Max BBIOOPKH, AMCHEPCHUS U CpelHEe KBaJpaTUYHOE OTKIOHEHHE,
acUMMeTpus, dKcuecc). Maest cTaTuCTHUeCKOro OLEHUBAaHUA. TOYHOCTh M HAAEKHOCTh OLICHKH.
Toyeunsle W WHTEpBaJIbHBIE OLIEHKUM MapaMEeTpOB pacmpeaeieHus. BpiOopouHas cpeaHss u
BBIOOPOYHAs TUCTIEPCHSI KAK TOUEUHBIE OIICHKH M'eHEPaJIbHON CpeiHel U reHepabHON AUCTIEPCHH.




JloBEpUTEIIbHBIE HHTEpPBANBI  JJI OLUEHKM MaTeMaTU4YEeCKOTO OXHUAAHUSA UM CPEIHEro
KBaJPaTUYHOTO OTKJIOHEHUS HOPMAJIBHOTO pacmpezneneHus. Bo3moxkHoctu npumeHenus Excel
JUIS TTOJTY4EHUS XapaKTEPUCTUK BbIOOPOUHBIX JAHHBIX.

Pa3nes 3. MaremaTnuyeckasi 00padoTka pe3yJbTaToOB IKCIIEPUMEHTOB

Koppensnus u perpeccusi BeIUYUH

Bunpl cBszeit mexnay BenmuumHamu. [loHstue o (yHKIMOHATBHOW, CTaTUCTUYECKOH U
KOPPEJSLMOHHON 3aBUCUMOCTU. 3ajaud KOpPpeIsALHUOHHOro aHanu3a. KoppensiuoHHas CBS3b
MEXy BETMYMHAMU U e€ ToKa3aTesu (cuja, HalpaBjieHue, HaJI&KHOCTb); BUJIbI CBA3U (JIMHEIHAas
/ HeNMWHEWHasl, MOJIOKUTEIbHAs / oTpunarenbHas). KoappumueHt Koppensiuu Kak MmoKa3areib
TECHOTHI U HAMpaBJIEHUs CBsI3H, ero cBoiicTBa. Koadduiment panrosoit koppensmuuu Crniripmena /
Kennmamna, koaddunuent koppensuuu [lupcona. 3amauum perpecCHOHHOTO aHalid3a. Y CIIOBHbBIE
CpeIHNe U BBHIOOPOYHOE ypaBHEHUE perpeccuu. [locTpoeHue nmpsiMoil JTUHUM NApHOU perpeccuu
METOJIOM HAaMMEHbBIINX KBaIpaToB. [[IOHATHE O HENMMHEWHOW PErPECCUU.

[IpoBepka cTaTUCTUYECKUX TUIOTE3

N3mepenuss w 1IKaael B HAYYHBIX HWCCIEAOBaHUSAX (HOMHUHATHUBHAs, pPaHTOBasi,
UMHTEpBaJIbHAsA, a0COJIIOTHAs MIKana). ['mnore3sl HaydyHble M cTaTUcTHuYeckue. Mpes mpoBepku
CTATUCTUYECKOM TMIOTE3bl. Y POBEHb CTATUCTHUYECKON 3HAUMMOCTH. CTaTUCTUYECKUN KPUTEPU U
yicio creneHed cBoOoxabl. [IpoBepka TrHUMOTE3 € MOMOIIBIO CTAaTUCTHUYECKUX KPUTEPHEB.
CraTucThueckoe pelieHHe U BEepOSTHOCTh oOIMOKkU. HampaBneHHble UM HeHanpaBieHHbIE
anbrepHaTuBbL. CojepikaTenbHasi HHTEPIPETalUs CTATUCTUYECKOTO PEIICHHUS.

[TonsiTue 0 mapamMeTpuyYeCcKHMX M HemapaMeTpUyecKHX KpuTepusax. Kpurepuu pazimnuuii.
Hemapamerpudeckne KpuTepuu i1 CBSI3HBIX BBIOOpOK (kKputepuii 3HakoB G, T-kputepuit
Buikokcona). Hemapamerpudeckue Kputepuu jisi HECBA3HBIX BBIOOpOK (U-kpurepuit Manna-
Yutnau). Kputepum cormacus pacnpenencHuii. Hemapamerpuyeckue KpuUTEpHUsi COTJIacHs
pactipenenenuii  («xu-kBaapar» kputepuid [lupcona, xkputepuit ®@umepa). [Ipumeps
MapaMeTpU4eCKUX KPUTEPUEB pa3IUuMii: CpaBHEHUE CpPEJHUX 3HAUEHUH ABYX TI'€HEpaIbHBIX
COBOKYIMHOCTEH TpU M3BECTHBIX M HEHM3BECTHBIX, HO pAaBHBIX JUCHEPCHUSIX (HE3aBHCHMBIE
BBIOOPKH); CpaBHEHUE JAUCIIEPCHIl IBYX T€HEPAIbHBIX COBOKYITHOCTEH.

4. TlepeyeHb Y4eOHO-METOAUYECKOT0 oOecmedeHHsl JJIsi CAMOCTOATEJIbHOH PadoThI
o0yyaromuxcs 1o JMCHUIJINHE

CamocrostenbHas paboTa CTYAEHTOB sBIsieTcs 0co0oi (GopMoil opraHu3zanuu yuyeOHOro
mporecca, IpeacTaBisionias coOOW  IUIAaHMPYEMYO, II03HABATENBbHO, OPraHU3alMOHHO MU
METOJMYECKH HAaMpaBsIEMyl0 JEATEIIbHOCTh CTYJCHTOB, OPUEHTUPOBAHHYIO Ha JOCTH)KEHHUE
KOHKPETHOIO  pe3yibTara, OCYHUIECTBISEMYK0 0e3 MpsAMOW  IMOMOINM  IpernojaBaTess.
CamocrosTenbHas paboTa CTYAEHTOB SIBJISIETCS COCTABHOM 4YacTbhio y4yeOHOM paboThl M UMEET
LEJIbI0 3aKpEeIUIeHue W YriyOleHue MOJY4YEeHHBIX 3HAaHUM M HaBBIKOB, MOMCK M NPHOOpETeHHE
HOBBIX 3HaHHM, a TaKKe BBIIOJHEHHE YU€OHBIX 3aJaHUM, MOATOTOBKY K MPEACTOSIIUM 3aHATUSIM
u sk3aMeHy. OHa mpeaycMaTpHBaeT, Kak MpaBuiio, pa3paboTKy pedepaToB, HallMCaHUE JOKJIA/I0B,
BBITMIOJTHEHUE TBOPYECKUX, WHAMBUIYaAJIbHBIX 3aJlaHUI B COOTBETCTBUHM € Y4eOHOW MporpaMmoit
(TeMaTHYECKUM IUTAHOM HM3y4EHUs IUCHMIUIMHBI). Tema JUis Takoro BBICTYIJICHHS MOXKET ObITh
Ipe/UIo’KEeHa TMpernojaBaresieM WM U30paHa caMuUM CTYJIEHTOM, HO MaTepuall BBICTYIUICHUS He
JOJDKEH — AyOnupoBaTh — JISKIUMOHHBIAH — MaTepuai.  PedepaTuBHBII ~ Marepuan  CIyXKHT
JIOTIONTHUTENbHON HMHpOpManueil ans paboThl Ha MNpakTHUECKUX 3aHATUsAX. OCHOBHAs IElb
JAHHOTO BHJA PabOThl COCTOMT B OOYYEHUH CTYAECHTOB METOJaM CaMOCTOSTENIbHOW paboThl C
y4eOHbIM MaTepuasoM. /[ MONHOTHI yCBOEHHS T€M, BBIHECEHHBIX B MPAKTUYECKUE 3aHATHUS,
TpebyeTcst paboTa ¢ nepBoMCTOYHMKaMU. Kypc mpemycMaTpuBaeT caMOCTOSITEIbHYIO pPadoTy



CTYIGHTOB CO CIeHUalbHOW juTeparypoid. Cileayer OTMETUTh, YTO CaMOCTOsTeNbHas paboTa
CTY/ICHTOB pe3yJbTaTUBHA JIUIIb TOT/A, KOTJIa OHA BBIOJIHAETCS CUCTEMAaTHUECKH, TNTAHOMEPHO U
LIEJIEHANIPaBJICHHO.

3amanus Ui CaMOCTOSITENILHOM pabOThI MPETYCMATPUBAIOT HCIIOIH30BAHIE HEOOXOIUMBIX
TEPMUHOB M MOHATHH 1O mpobieMaTnke Kypca. OHU HALEIMBAIOT HA MPAKTUYECKYIO paboTy Mo
MPUMEHEHHUIO U3y4aeMOro MaTepHualia, MOUCK OMOIrorpaduyeckoro MaTepuaia U AJIEKTPOHHBIX
HMCTOYHUKOB MH(OPMALINY, WIUTIOCTPATUBHBIX MaTepUaNOB. 3a/laHus 10 CaMOCTOSTENbHON padoTe
JAI0TCS TI0 TeMaM, KOTOpPbIe TPEOYIOT TOTIOTHATENLHONU TPOPAOOTKH.

OOmuit 00BEeM CaMOCTOATEIBHOW pPAOOTHI CTYIEHTOB 1O JAWCIHUIDIMHE BKIIIOYACT
ayJMTOPHYIO U BHEAYAUTOPHYIO CAMOCTOATEIBHYIO pabOTy CTY/ICHTOB B TEUECHHE CEMECTpa.

AynutopHas camocTosiTeNbHas pa0oTa ocyuiecTBisercs B (OpMe  BBIIOJHEHUS
MUCHMEHHBIX MMPOBEPOYHBIX pabOT MO JUCHUIUIMHE, B TOM YHCJE C MPUMEHEHHEM POTPaMMHBIX
cpencTB. AyauTopHas caMOCTOsITeNbHasE paboTa obecrieueHa 0a30i AUIAKTHUYECKUX MAaTepUaIoB
0 paszenaM JUCIUTUINHBL

BueayauropHas camocrositenbHas paboTa OCYHIECTBISETCS B (OpME BBIIOJHEHUS U

MOJTOTOBKH K KOMMEHTHPOBAHHUIO CAMOCTOSITENIBHBIX Pa0OT, WTOTOBOM KOHTPOJBHON pabOTHI,
pa3paboOTKK COJNEpKaHUs U TIPE3EHTAlUH JOKIAJ0B M0 TeMaM WHIMBHIYAIBHBIX M TPYIIIOBBIX
MIPOEKTOB, pedepaToB.

ﬂ./l}l CamocmosamebHoll R0020MOBKHU K 3aHAMUAM O 0ucuunﬂuuepel<0meri0yemc;l
ucnoJjibzoeamos yueﬁuo-memoduuecxue mamepuaiivl:

1. AsepbsnoB ILI., CrprokoBa I'.A. IlepBuunas oOpaboTka pe3yabTaTOB ICUXOJOIO-
MeIarOTHYECKOTO HMCCIICIOBAHUS: y4eOHO-METOINYECKOe TocoO0ue. — YIbSIHOBCK:
Val'TlY um. U.H. Yneaaosa, 2021. — 67 c.

2. BnagoBa E.B. OcHoBel MaTeMarnueckod o00paboTku wuHOpMaIuu: y4eOHO-
METOJMYECKHE  PEKOMEHIAIMKM  Juisi  OaKaJiaBpOB  HAMPAaBICHHUS]  MMOJATOTOBKH
«Ilemarormveckoe oOpaszoBanme». / BmamoBa E.B., Makeea O.B., CubupeBa A.P.,
®omuanora E.B., Ilpranos A.B. — Vaesnock: ®I'bOY BO «Val'llY umm. W.H.
ViesiHoBay», 2017. — 43 c.

3. CrprokoBa I".A. MeToibl MaTeMaTH4YeCKON CTAaTUCTUKH B ICHXOJIOTO-TIEIaroTHUeCKUX
uccaeaoBaHusAx: YdueOHo-meToanueckoe mocobue / I'.A. CrprokoBa. — YIIbSHOBCK:
®I'BOY BO «Yul'TlY um. U.H. Yiuesaaosay», 2017. — 91 c.

4, DpeMeHTBl TEOPHH BEPOSATHOCTEH, MAaTEMaTHYECKOW CTAaTUCTUKM W aHAJIW3a CHUCTEM
MaccoBoro oOciyxuBanus. Yacte 1. BBemenue B Teopuro BepositTHOcTed. Kparkwit
HCTOPUYECKUI JKCKypC: yueOHOe mocoOue s MOATOTOBKM OakaJBpPOB M MAarucTpOB
HemaTeMaTHuecKux HampasieHudt / coct. H.A. Bonkosa, H.B. 'myxoBa. — YibsiHOBCK:
Val'llY umenn U.H. Ynbsauaona, 2017. — 96 c.

5. IlpumepHble OlleHOYHbIe MAaTepHAJbl [Js NPOBeJeHHs] TeKYyllero KOHTPOJIA
YCIIEBAEMOCTH M NMPOMEKYTOYHOM aTTeCTAMH 00y4alOIMXCH M0 JMCUHUILTHHE

Opraﬂmaunﬂ N NMPOBEACHUE aTTECTAllMU CTYICHTA

B nmponecce OLUCHKU 6aKaJIaBp0B HeO6XOI[I/IMO HCHOJIB3YKOTCA KaK TpaJUIIUOHHBIC, TaAK U
WHHOBAIIMOHHBLIC THIIBI, BUABI U (I)OpMLI KOHTPOJIA. HpI/I 9TOM IOCTCNICHHO TpaAUIIMOHHLIC
CpeACTBAa COBCPIICHCTBYIOTCA B PYCJIC KOMIICTCHTHOCTHOTO ITOAX0AA.

He.]'[b NpoBeIACHUA aTTeCTAllMM — IIPOBEPKA OCBOCHUMA O6pa3OBaTCHBHOI71 porpaMmal
AUCHUIUIMHBI YCPE3 C(I)OpMI/IpOBaHHOCTL O6pa3OBaTeJ'ILHLIX pPE3YyJIbTATOB.



IIpomekyTOYHAA aTTeCTAallMs OCYLIECTBIISIETCA B KOHIE CEMECTPA U 3aBEPIIAECT U3YYCHUE
JTUCIHIUINHBI, TIOMOTAET OLEHUTH KPYIHBIC COBOKYIHOCTH 3HAHWW W yMEHUH, (HopMHpOBaHHE
OIPEIEIEHHBIX KOMIIETCHIUI.

OLIGHO‘-IHBIMI/I cpeacrBaMu TCKYHICTO OLCHHWBAaHUA SIBJIAIOTCA: MaTcpurajibl
CaMOCTOATCIBbHBIX pa60T. KOHTpOJIB YCBOCHUSA MaT€purajia BCACTCA PEryJIPHO B TCUCHUC BCCTO
CCMECTpPa HAa MPAKTUUCCKUX 3aHATUAX.

Ne CPEJACTBA OLIEHUBAHMUSI,

n/m HCIOJIb3YEMbIE IS TEKYILEro
OIICHUBAHMSI MTOKA3aTeIs

(hopMUpPOBaHHS KOMIIETESHITHH

OO6pazoBareabHbIC
PE3YIbTAaThl JUCHUIIJIMHBI

1. OueHo4YHbIE CpeAcTBa
JJISl TeKylIeil aTTecTanun

OP-1. 3Haer 0 BO3MOXHOCTH IPUMEHEHHUS
0a30BBIX MaTEeMAaTHYECKUX KOHCTPYKIUN ISt
dopmanuzanuu 1 npeacTaBIeHus HHPOPMATUH

OC-1 CamocrosTenbHas paboTa
OC-2 CamocrosiTenbHas padora
OC-3 CamocrosTensHas pabora
OC-4 CamocrosTenbHas paboTa
OC-5 CamocrosTenbHas paboTa
OC-6 CamocrosiTensHas pabora
OC-7 CamocrosTenbHas paboTa
OC-8 HUtoroBast KOHTpOJIbHAS

pabota / TBopueckoe 3amanue /

OP-2. VYwmeer omnpenensitb U HCIOJIH30BATh
BO3MOYKHOCTH MIPUMEHEHHUS 0a30BbIX
MaTeMaTHYECKUX KOHCTPYKUUHN TUIs
dbopManmn3anuu U npeacTaBieHus HHPOpMaIUH
OP-3. 3Haer O BO3MOXHOCTM IPUMEHEHUS
MaTEeMaTHYECKUX KOHCTPYKUMH A7 ONMUCAHUS
uH(bopMauu Ha dbopmanbHOM A3BIKE
MaTeMaTHKU

OP-4. VYwmeer omnpenenars W HCHOJIb30BaTh

Pedepar / [Ipoekr BO3MOKHOCTH TPUMEHECHHSI MaTeMaTHYECKHX
KOHCTPYKIIUH Il OTMHCaHUs WHPOpPMALUU Ha
2. OueHouHbIe cpecTBA (dbopMaIbHOM sI3bIKE MAaTEMATUKHU

OP-5. 3Haer 0O BO3MOXHOCTH TNPUMEHEHUS
MaTeMaTHYECKUX KOHCTPYKIUI JUIs
uccienoBanus uHdopMmanuu Ha (HopMaabHOM
A3bIKE MAaTEMaTUKH

OP-6. VYmeer omnpenenars W MCHOJIb30BaTh
BO3MOXHOCTH MPUMEHEHHS MaTeMaTUYecKhX
KOHCTPYKIUI Ui MCCleA0BaHU MHQOpMAIIU
Ha GOopMaTbHOM SI3bIKE MATEMATHKU

OP-7. 3Haer 0 BO3MOXHOCTU MPUMEHEHUS
MaTEeMaTHUYeCKUX MOJeNel sl HMCCleOBaHUs
JNETEPMUHUPOBAHHBIX IMPOLIECCOB (SBJICHUIN) Ha
(dbopMaIbHOM sI3bIKE MATEMATUKH

OP-8. VYmeer ompenensiTh M HCIOJIB30BATh
BO3MOXHOCTH TPHUMEHEHUS MaTeMaTHYeCKUX
Mojenei TUIS UCCIIEJIOBAHUS
JNETEPMUHUPOBAHHBIX TMPOIIECCOB (SBJICHUHN) Ha
dbopMaIbHOM sI3bIKE MATEMATUKHU

OP-9. 3Haer 0 BO3MOXHOCTH IPUMEHEHHUS
MaTEeMaTHUYeCKUX MOJeNel A HMCCleIOBaHUS
CTOXaCTHMUYECKUX TMPOIECCOB  (SBJICHMI) Ha
dbopMaIbHOM sI3bIKE MATEMATHKHU

OP-10. Ymeer omnpenensiTb ¥ HCIOJIB30BaTh
BO3MOYXHOCTH TPHUMEHEHUS MaTeMaTHYeCKUX
MOJENeH ISl WCCIEeNOBAHUS CTOXAaCTUYECKHX
npoleccoB (siBIeHM) Ha (QOPMAILHOM SI3BIKE

AJISl IPOMEKYTOUYHOM aTTecTaluu

OC-9 3auér B popMe yCTHOTO
cobecenoBanus / UTOroselil TeCcT




MaTEeMaTHKU
OP-11. 3HaeT 0 BO3MOHOCTH UCIOJIb30BAHUS
MPOrPAMMHBIX CPEJICTB IS IPEICTABIICHUS U
00paboTKK KOJIMYECTBEHHON HH(OPMALIUH

OP-12. YMmeer onpenensTh U UCHOJIB30BaTh
BO3MOYKHOCTH IIPUMEHEHHS IPOTPAMMHBIX
CPEICTB JJIsl IPEACTABICHUS U 00pabOTKH
KOJIMYECTBEHHOU MH(OPMAIIUN

OP-13. 3Haer 0 BO3MOXHOCTH HCIIOJIb30BAHUS
NPOrPAaMMHBIX ~ CPEACTB JUIS  TOCTPOCHHS U
UCCIICTIOBAHUS MaTeMaTHYECKUX Moerei
TIPOIIECCOB B pamKax peteHust
npoeCCHOHATLHBIX 33124

OP-14. VYwmeer omnpenensth W HCIOIL30BATH
BO3MO)KHOCTH  HCIIOJIb30BAaHHS  MPOTPAMMHBIX
CPEICTB IS TIOCTPOSHHUS W  WCCICIOBAHUS
MaTEeMaTHYeCKUX MOJICTIeH TPOIIECCOB B paMKax
peteHuns po(eCCHOHATBHBIX 337134

Mamepuaﬂbl, ucnojibzyembsle 01 meKyuieco KOHmpoJisa ycneeaemocmu
oﬁyuatomuxc;l no ducuunﬂuue

OnucaHue OLEHOYHBIX CPEACTB U HEOOXOAUMOro o00OpyHOBaHHS (AEMOHCTPALMOHHOTO
MaTepuala), a TakXe NpOoLeIypbl M KPUTEPUU OLEHMBAHUS WHAMKATOPOB JOCTHKEHUS
KOMIIETEHIMI Ha pa3MYHbIX 3Tanax Ux (opMHUpOBaHUS B IPOIECCE OCBOECHUS 00pa30BATENIBHOM
IIpOrpamMMmsl npezacTaBieHbl B GOH/E OLIEHOYHBIX CPEACTB I TEKYLIETr0 KOHTPOJIS yCIIEBAEMOCTH
U IIPOMEXYTOYHOMN aTTeCTallUu.

Mamepuanst, ucnoibzyemole 0 RPOMEIHCYMOUHO20 KOHMPOJIA YCREsAeMOoCHU
odyuarwuxca no OuCUUnIuUHe

OC-8 UTorosasi KOHTpoJibHas padoTa / TBopueckoe 3ananue / Pedpepat / [Ipoekt
Ilpumepnoe codepircanue umozo60ii KOHMPOIAbHOU padomul

1. 3apanel MHOXecTBa A, B, C (koHe4yHble JMOO CYETHbIE/ YHMCIOBBIE MPOMEXKYTKH,
o0JIlacTi Ha IUIOCKOCTH WJIM B TPOCTpAHCTBE). HallTH KOJIMYECTBO 3IE€MEHTOB/MEpY
yKa3aHHOTO MHOkecTBa (Hampumep, A N (B\(C)).

2. Bo MHOXecTBE ... 3aJlaHO OTHOILEHHE ... MEXAY D3JIeMEHTaMH. OTO OTHOILEHHUE
ABISIETCS: @) QYHKIIMOHATBHBIM COOTBETCTBHEM; O) OTHOIIEHHEM SKBUBAJICHTHOCTH;
B) OTHOILICHMEM  TMOpsJAKa;  I) OMEeKUWeH; 1) CAMMETPHYHBIM  OTHOLICHHEM;
€) peIeKCUBHBIM OTHOILIECHHUEM; ) TPAaH3UTUBHBIM OTHOILIEHUEM;
3) QaHTUCUMMETPHYHBIM OTHOLIEHHUEM.

3. 3ajgaHHas yMCIOBas MOCIEA0BATENLHOCTh SABJISIETCS: a) Bo3pacTaronieil; 0) yOpIBaroweii;

B) OIpaHUYEHHOM; I') HUKINYECKOH; 1) apudMeTHIecKoi IIPOTPECCUEN;

€) TeOMETPUYECKON TMporpeccueii; ) OECKOHEUHO Malloif; 3) OECKOHEYHO OOJIBINION;

1) CTallMOHAPHOM; K) CXOASIIEHCS.

VY CTaHOBUTH COOTBETCTBUE MEX/1Y YUCIOBBIMU (PYHKIIMSIMU U UX TpapUKaMH.

Oyukiusa 3agaHa rpaguxkoM. HaliTm konuuecTBO IHENbIX 3HAUYEHUM aprymMeHTra, B

KOTOPBIX MTPOU3BOIHAS (PYHKIIMH MTOJIOKUTENbHA.

6. BeposTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJb3YeTCs KOMOMHATOPHBIM J1OO
reOMETPUYECKUH MOAX0/] K BBIYMCICHUIO BEPOSITHOCTH).

ok



10.

AR A

JluckpeTHas ciydaiiHas BEIMYMHA 3aJaHa 3aKOHOM pacHpeseieHusl / HenpepbIBHAs
cllyyaifHas BeNMYMHA 33JaHa IUJIOTHOCTBIO pacrpeneneHus (rpaduuecku). Haiitu
BEPOSATHOCTh TOTO, YTO JAHHAs BEIWYMHA IIPUHMMAET 3HAYCHME, [PUHAUICKALEEe
YKa3aHHOMY IIPOMEXKYTKY.

Xox  mpomecca ...  ONMCBIBACTCA  3aJaHHOM  SIBHO  WJIH  PEKYPPEHTHO
IIOCJIEN0BATEIBHOCTRIO 3HAYEHUM BEIMYHMHBI ... B COOTBETCTBYIOIIME MOMEHTHI
BpeMEHHU JT00 3a7aHHOM sIBHO (pyHKIMEH BpemeHu. HaiiTu 3HaueHue 3TOi BEIMYMHBI B
3aJlaHHBIi MOMEHT BpEMEHM; HauOOJIbllIee BO3MOYKHOE 3HAYEHHME O3TOM BEJIMYMHBI,
HaVMEHbIIEE BO3MOKHOE 3HAUYEHHME OSTOM BEIMYMHBL;, IIPEACIBHOE 3HAYEHHUE OTOU
BEJIMYMHBI B OTAAJCHHOM OyaylleM, eclii OHO cyliecTByer. OxapakTrepu3oBaTh
MOBEJICHHE BEJIMYMHBI B TEPMUHAX BO3PACTaHMs/yObIBaHHS, OTPAHUYCHHOCTH,
MEePUOIUYHOCTH/IIMKIMYHOCTH U T.I1.

Benmnuuua ... 3amaHa pe3yibTaTaMM HECKOJIBKMX HM3MepeHuH. IIpeacrtaBuTh AaHHYIO
BBIOOPKY 3HAUEHMH ClyyailHOW BEeJIMYMHBI B BUJAE BapualuoHHOro psaa. lloctpoutsb
MOJINTOH, TUCTOIpaMMy, HaWTH MOJY, MEIHaHy BBIOOPKH, CPEIHIOI0 BBHIOOPOUYHYIO U
CpelHEee KBaJpaTUYHOE OTKJIOHEHME, OLICHUTh MAaTeMaTUYECKOe OXUJAHUE CIydalHOU
BenuuuHbl. [IpaBromonobHa nu rumote3a (Cyas HO MOJUTOHY, THCTOTpamMMe), 4TO
TeHEpalbHasl COBOKYIIHOCTb PpAacCHpElesIeHa PaBHOMEPHO? HOPMAJIBHO? IPOBEPUTH
HauboJIee MPaBAONOJ00HYI0 THIIOTE3Y IIPH 33 JaHHOM YPOBHE HAJIEKHOCTH.

B xoxe skcneprMeHTa B OCHOBHOM M KOHTPOJIBHOM TpyIIIE IOJYy4YEHBbl 3aJaHHbIE
3Ha4YEeHMUs u3MepseMoro mnapamerpa. IIpoBeputh rumoresy o0 CTaTHCTHYECKOU
3HAYMMOCTH PA3IUIUi MEXIy IPYyNIIaMHu.

HPMMEPHOB codepofcanue umao206020 meopiecKkozo 3a0anus

[Iponymare Habop mapamMeTpoB, KOTOPHIMH MOXHO 3a/aTh YKa3aHHBIM OOBEKT.
Boigenute MHOXKECTBa BO3MOXHBIX 3HA4eHMH O3TUX [MapaMeTpoB, OIEpaluH,
OTIpe/iefIeHHbIE HA STUX MHO’KECTBAX U CYIIECTBEHHbIE JUId 3aJaHus o0bekTa. Onucarb
CyLIECTBEHHbIE  CBOHCTBAa O00BEKTa C TIOMOMIIbIO  OTHOIIEHHH  (TIOCTPOUTH
MaTeMaTH4ecKylo Mojenb). [loctaButh 3aady, OTHOCAIIYIOCS K OOBEKTY, IPOU3BECTU
COOTBETCTBYIOIIME MPeoOpa3oBaHUsl MOJENHU, 10 BO3MOXKHOCTU OTBETUTh HAa BOIPOC
3a/1auH.

[Ipunymarb BenM4HHY, 33JJaHHYIO pe3ylIbTaTaMU HECKOJbKUX M3MEPEHUI B yKa3aHHBIC
MoMeHTBl BpeMeHH. ChopMynupoBaTh 3aady, CBSI3aHHYIO C IMPOBEPKOM THUMOTE3bI O
XapakTepe pacnpeeieHus BeIMYUHbI ¢ TeYeHHEM BpeMeHU. [1o BO3MOKHOCTH OTBETUTh
Ha Bompoc 3aaayd. [IpennokuTh BapuaHThI, KOT/Ia MPaBAONoA00Ha OyAeT rumoresa o
TOM, YTO BEJIMYMHA HM3MEHSETCS C TEUEHHWEM BPEMEHHM M0 JUHEHMHOMY 3aKOHY? IO
KBaQJIpaTUYHOMY 3aKOHY? M0 SKCIOHEHIIMAIbHOMY 3aKOHY? MO JorapuMUYecKOMy
3akony? IlpemioxuTh WHOW TUN (DYHKIMOHAIFHOW 3aBUCMMOCTH, OMHCHIBAIOIIECH
n3MeHeHne BennuuHbl. CKOJIBKO MapaMeTpoB B BbIOpaHHOM 3akoHe? MOXKHO JIM Kak-
00 OLIEHUTh BEPOATHBIC 3HAUCHUS ITUX MApaMETPOB, UCXOIS U3 JAaHHBIX?

ITpumepnulii nepeuensv mem pegpepamos

CpaBHeHI/Ie PAa3JIMIHBIX KPUTCPUCB IMTPOBEPKU CTATUCTUUCCKUX I'MITIOTES.

IToctanoBka 3agaun JAUCIICPCUOHHOTO aHAJIN3a U OCHOBHBIC ITOAXOAbI K €€ PCIHICHUTO.
IToctanoBKka 3agaun (l)aKTOPHOFO AHAJIN3a 1 OCHOBHBIC ITOAXOAbI K €€ PCUHICHUTO.
IToctranoBKka 3agaun KIIACTCPHOTO aHaJin3a U OCHOBHBIC IMOAXOAbI K €€ PCIICHUIO.
HpI/IMCHeHI/IC KOMITBIOTCPHBIX CPCI AJIA CTaTUCTUYECKOM 06pa60T1<1/1 JaHHBIX.



ko

Sk

7.
8.
9.

Ilpumepnulii nepeuens mem uHOUBUOYATbHBIX / 2DYRNOBBIX HPOEKM 08

Maremarnueckast MOJEIb CPAaBHEHUsS CPEAHUX 3HAYECHHM IBYX COBOKYITHOCTEH.
MaremaTrueckasi MOJeNb UCKIIIOYSHHUS TPYOBIX OIINOOK HaOII0ICHHH.
MaremMarnueckast MOJEIIb CPAaBHEHHUS IOJIEH IIPU3HAKA B JBYX COBOKYIIHOCTSIX.
MaremaTnueckasi MOJI€NIb CPABHEHHUS JUCIIEPCUI IBYX COBOKYITHOCTEM.
Maremarnueckass MOJAENIb OLEHKM YHCIOBBIX 3HAYECHUW MapaMeTpOB pPacIpeIeiIeHUs
(MaTeMaTU4YeCKOro 0XKUAaHUs paclpeacacHus).

Maremarnueckass MOJAENIb OLEHKM YHCIOBBIX 3HAYECHUM MAapaMeTpOB pPacHpeIeieHUs
(mucnepcun pacrpeesieHus ).

MaremMarnueckass MOJEIb UCCIEA0BAHNS 3aKOHA PaCpeICIICHUS IPU3HAKA.
Maremaruueckasi MOJI€Tb OLIEHKH OJJHOPOJHOCTH JIBYX BbIOOPOK.

MaremMarnueckast MOJIEIb OLIEHKH KOPPEJSIIMOHHOMN CBSA3U MEXAY BEIUYMHAMMU.

10. MaTtemarndeckasi MOJIENb TOCTPOSHHSI TPSIMO JIMHUU PErpecCuy BEIUYHH.

OC-9 3auéT B popme ycTHOro codecenoBanusi / UTorosslii Tect

IIporpamma 3a4éra

Paszpen 1. MaremaTnyeckue KOHCTPYKIMH M IeTEPMUHUPOBAHHbIE MOJEJIH

1.

MHoXecTBa, OCHOBHBIE OTEpalvy HaJ MHOXXECTBaMU. UYHCIOBBIE MHOXKECTBA
(MHOKECTBa HATYypPAIbHBIX, IEJIBIX, PAITHOHAIBHBIX, IEHCTBUTEIIBHBIX YKceln). YnucmoBas
MpsIMasi, YUCIIOBBIC TPOMEKYTKH.

UucnoBasi MIOCKOCTb, AEKApTOBBI KOOPIMHATHI, BEKTOPBI Ha IJIOCKOCTU. TpexmepHoe
MPOCTPAHCTBO, MHOTOMEPHOE MpOCTpaHCTBO. J[nuHa, miuomans U 00bEM Kak Mepa
MHO>ecTBa. PaccTosiHre MexX 1y 371eMEeHTaMU MHOKECTBA.

OTHoOlIIEHNE BKJIIOUYEHHUS MHOXKECTB U €ro cBoicTBa. OTHOUIEHUS SKBHUBAJIEHTHOCTU U
knaccudukanusa. I[lpumepbl OTHOMIEHUN HKBUBAICHTHOCTH. OTHOIIEHUS TMOPSAKA.
[Ipumepsl OTHOLICHMIA TOPSIIKA.

OyHKIMOHANbHAS 3aBUCUMOCTb, oOuiee noustue ¢yHkuuu. OOnacTh OmpeneieHus U
MHO>KecTBO 3HadeHui QpyHkuuu. Komnosumus ¢pynkumii. Bzaumuo o6patHbie QyHKIIHH.
[Tpumepsil.

Maremaruueckoe MO/IETTUPOBaHUE SBJICHUS (mpouecca) c MOMOIIBIO
MOCJIEI0BATENbHOCTH, (DYHKIMH. DTanbl HOocTpoeHus: Mojaenu. [loHsaTHe 0 AUCKPETHBIX
Y HENPEPBIBHBIX MOAENAX. ONTUMHU3ALMOHHBIE MOJACIH.

UucnoBele (QyHKIIMM OJHOM JEHCTBUTENHHON TEpEeMEHHOW Kak MaTeMaTHYecKue
Mozenu siBieHW (mporeccoB). MOHOTOHHBIE, OrpaHMYEHHbIC, YETHHIC/HEUETHBIE,
nepuouieckre QpyHKInu.

UucnoBele  MOCIENOBATENFHOCTH  Kak  (YHKIMM  HATypaldbHOM  MEepeMEHHOH.
MOoHOTOHHBIE, OTPaHUYCHHBIE, IUKINYECKHE MOCIEeOBATEILHOCTH.

Apudmernueckas mnporpeccus U JUHEHHas (PYHKLHSA, T€OMETpUUYECKas MPOrpeccust u
nokaszatrenbHas (YHKIUS: COIMOCTABIIEHHWE TUCKPETHONW U HEMPEephIBHOW MOJENu
3aBUCHUMOCTH BEIMYUH (CBONCTBA, TPadUKH).

Pa3pen 2. CroxacTu4eckue MOIe/ I M CTAaTHCTHYECKAs 00padoTka nH(popManuu

9.

CJ'Iy‘lafIHLIe CO6BITI/IH, KOM6I/IHaTOpHOG ONPCHACIICHUC BCPOATHOCTHU, T'COMETPUUCCKOC
ONpCACIICHNUEC BCPOATHOCTH. IloHsTHE O CTOXaCTUYECKUX MAaTEeMAaTHUYECKUX MOJECIISIX.

10. I[I/ICKpCTHLIC CJ]y‘iElfIHBIC BCJIMYHHBI, 3aKOH PpacpCACICHU. MaremaTuueckoe

OKHUJaHUC U JUCIICPCHUA IIHCKpCTHOﬁ CJ'Iy‘-I&fIHOfI Benu4uHbL. IloHsATHE O napamMeTpax
pacnpeaciiCHu.

11. HCHpepLIBHLIC CHy‘I&ﬁHBIC BCJIMYUHBI, TIJIOTHOCTb PACIPCACIICHU. MaremMaTuueckoe

O’KHJaHUE U JUCIEPCUsl HENPEPBIBHOM CilydaiiHOM BenuuuHbl. [loHsTHE O MapameTpax



12.

13.

14.

15.

pacupenenenus. PaBHOMepHOe paclpeznelieHHe, HOPMAaJbHOE pacIpelelieHue Kak
CTaHIapT.

OOme cBeneHusi 0 BBIOOpOYHOM MeTone. ['eHepanbHas COBOKYIHOCTb M BBIOOpKA,
nepBuyHas o0paboTka JaHHBIX. BapmanuoHHele psasl ¥ UX  rpadudeckoe
npeAcTaBieHue (MOJIUTOH, TUCTOTpaMMa).

[lepBuuHble oOmUcCATENIbHbIE CTATUCTHKU: MEpbl MOJIOXKEHHs (MoJa, MeauaHa,
BBIOOPOYHOE Cpe/tHee, KBAaHTUIIM) U MEPhl U3MEHUMBOCTH (pa3Max, TUCTIEPCHsI, CpeIHEe
KBa/IpaTUYHOE OTKIJIOHEHHUE).

OO0uue uaed CTaTUCTUYECKOTO OLEHUBaHUSA. TOYHOCTb M HAAEKHOCTb OLICHKH.
ToueuyHble 1 UHTEPBAIIbHBIE OLCHKHU. [IprMepBI.

Cpenusisi  BbIOOpOYHAs, MOJa, MeIUaHAa BBHIOOPKH KaK OLEHKH MaTeMaTHYECKOTO
OXKHJaHU ciydaiiHOW Benn4MHbl. OLIEHKHU JUCTIEPCUU CIIydallHOM BEJIMYUHBI.

Paznes 3. MaremaTnueckasi 00padoTka pe3yJbTaTOB IKCIIEPUMEHTOB

16.

17.
18.

19.

20.

3aganus

Bunbr ceszeit Mmexnay BennuuHamu. [loHsATHE O (QYHKIIMOHAIBHOM, CTATUCTUYECKON WU
KOPPETMALMOHHON 3aBUCUMOCTH. KoppendiuoHHas CBS3b MEKIY BEIUYMHAMU U €€
MMOKa3aTeIIH.

Koaddumument koppensimnm Kak MoKa3aTelb TECHOTHI M HAMPABJICHUS CBS3M MEXKITY
BEJIMYMHAMH, €r0 CBOMCTBA. [IpuMep BhIUMCIICHHUS.

[TonsTne o0 3amayax KOPPEISIMUOHHOTO M PErpecCMOHHOrO aHaim3a. Meron
HAMMEHBIINX KBAJIPAaTOB B PEIICHUU 3a/1aun perpeccuu. [lapHas nuHeliHas perpeccus.
[IpuHnum npakTUdecKor yBepeHHOCTH. CTaTHCTUYECKUE TUIIOTE3bl M OOIINEe HACH WX
npoBepku. Omubku nepBoro u Broporo poga. Craructuueckuit kpurepuil. [lonstue o
MapaMeTPUYECKUX U HeMapaMeTPUUECKUX KPUTEPHUSIX.

Cxema MpoBEPKU TMIOTE3bI C IPUMEHEHUEM HEMapaMeTPUUYECKUX U MapamMeTPUUIECKOro
KpUTEPHUEB pazIu4uil. Cxema MIPOBEPKHU THIIOTE3EI c MPUMEHEHUEM
HemapamMeTpUUYECKOro KpUTEpHs coryiacus pacnpenesieHuil. [Ipumepsl.

HTOIroBOIo TeCra

1. Mycre U = {Csusra, buprou, Cenpap, I'yima} — MHOXECTBO peK, NPOTEKAIOMIUX IO
TEPPUTOPHH YIILAHOBCKOro paiioHa Yibsanosckoi obnactu, K = {Csusra, Cei3panka} —
MHO>KECTBO PeK, MpOoTeKaroluX 1o reppuropun KyzoBaToBckoro paiioHa.

Yemanoeume coomeemcmeue mexncoy onepayuamu  Had MHOMNCECMEAMU U
uHmepnpemavueil pe3yipbmanos IMux onepayuil.

A.

2.
3.

2. B

MHO0%€eCTBO peK, NPOTEKAIINX 10 TEPPUTOPUH U Y IbSIHOBCKOro, 1 Ky30BaTOBCKOTO
paiiona YbsiHOBCKOW 00JacTu.

MHOXeCTBO peK, MNPOTEKAIIMX MO TeppuTopun Ky30BaToBCKOro palioHa U HE
MPOTEKAIOIIUX 110 TEPPUTOPHUH Y IbTHOBCKOTO paiioHa YIIbIHOBCKOM 001acTy.
MHO0X€eCTBO peK, MPOTEKAIIUX [0 TEPPUTOPUH YIIbIHOBCKOro uinu Ky3oBaTtoBckoro
paiioHa YIbsiHOBCKOM 06nacTu.

UUK
Unk
K\U

rpynne 35 CTyAEHTOB, U3 KOTOpbIX 20 MOCEmaroT cIeuKypc Mo skosoruu, 11 — mo

XUMUU, 10 — me NMOCCHIAOT HMU OJJUH U3 3TUX CIICTIKYPCOB.

Omeembme Ha e8onpocaol.



1) CkoJIbKO CTYJICHTOB MOCemaeT o0a crenkypca?
2) CKOJIBKO CTYJCHTOB MOCEIIACT TOJBKO CHEIKYPC 10 XUMHUU?
3) Kakoii MaTeMaTHYeCKUii HHCTPYMEHT JaeT HArJIAJHOE PEIICHUE 3a1auu?

HyCTI) M — MHO>K€ECTBO .HIOI[ef/'I. OneMeHTHI X, y 9TOT'O MHOXXECTBA HAXOAATCSA B OTHOILICHUU
P, ecu X u y ogHOTO BO3pacTa.

Omeemvme Ha 80NpPOChHl.

1) SABnsercs mu otHomenue P pedraexcuBabIM?
2) SBnsiercs mu oTHoLeHUE P cumMmeTpuyHbIM?
3) ABnsiercs nu oTHOIIEHUE P OTHOIIIEHHEM KBUBAJIEHTHOCTH ?

Paccrosinne XsMMHHra — 3TO 4YMCIO MO3UIMH, B KOTOPBIX COOTBETCTBYIOIIHE CHUMBOJIBI
JIBYX CJIOB OJIMHAKOBOM JTMHBI pa3iandHbl. Hampumep, d(lOlllOl,lOOlOOl) =2, TaK KaK B
cioBax 1011101 u 1001001 pa3nuyHbl 2 CUMBOJIA — TPETUN U TISATHIM.

Haiioume paccmosanue medxcoy cnosamu.

1) 234365, 326396;
2) BecHa, OCEHb;
3) MaTemaTHKa, aHTJIMACKUH.

2n
Unensl mocienoBaTeIbHOCTH {an}, rone a, = on el
n+

CTYICHTOB CpeAM BCEeX CTYIEHTOB YyHHUBepcurera «HeoOBIKHOBEHHBII» MO Trojaam.
YcneBaeMoCTh BHIPAXKAIOT B MPOLIEHTAaX, OKPYIJISis PE3YNbTaT J0 LEJI0ro 3HaUYeHUsI.

OTIPENICTISIOT JOJI0 YCIIEBAIOITUX

Yemanoeume coomeemcmeue Me.m'oy ymeepafcoeuuem u e20 mamemamuuecKum
OonucanHuem.

A. B nepsblii ron paboTsl yHUBEpCcUTETA YCIIEBaEMOCTh cocTaBuia 33 %.

b. PaGora yHuBepcuTeTa XapakTepuU3yeTcs MOJIOKUTEIbHOW AMHAMUKON YCIEeBaeMOCTU
CTYICHTOB.

B. MoHO mporHo3uWpoBaTh, YTO K S-IIETHEMY IOOWIICI0 YHHBEPCHUTETa YCIIEBAEMOCTH
nipeBbIcuT 80%.

1
1. al—g
Apy1 > apmipun =1
4
3. dsg >E

OyHKIUA CyTOYHOTO cnpoca Q Ha MOpOXEHoe (ThIC. IIT.) B 3aBUCUMOCTH OT LIeHHI P 3a
OJIHy nopiuio (py0.) UMeeT BUA Q(P) =12-/P. O¢pdextuBHa 001acTh «pabOTHI» ITOMN
dbopmynel oT 64 10 144 pyo.

Omeembme Ha e80npocaol.

1) Ilpum kakoii IieHE 3a TMOPLHUI0 MOPOKEHOTO COBOKYIHAs BBIpydyka OyneT
MaKCUMAJILHOM?



2) Kak MoXxer BBITIISACTh IpapuyuecKas HIUTIOCTPAIIHS PEIICHHS ?

dv  t .
Huddepenunansuoe ypaBHEHHE i OIUCBHIBAET U3MEHEHNE 00BEMA CHEra Ha yIHuLax

ropojia B Te4eHue cyTok. 31ech 0<t <24 - Bpems, U3MEpPSAEMOE B Hacax; V(t) - 00BEM

CHeTa, H3MepseMbIil B M°.

Buinoanume 3aoanus.

1) Haiinute 3akoH V(t), €CJIM B HayaJbHbIA MOMEHT BpeMeHHU t =0 Ha yauuax ropojaa
nexano 1000 m° crera.

2) Haiingutre 00bEM cHera Ha yauiax ropojaa B 10 4acoB yTpa, eCii CHErOyOOpOYHast
TeXHUKA HE paboTara.

[TpuObLTE TPEANIPUATHS 3a HEKOTOPHIN IMEPHOJ NEATSIBHOCTH IO TOJaM IpUBEJCHA B
TaOIHAIIE.

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

[TocTpoena 3aBUCHUMOCTH TIPUOBLIM MO TOJAM AEATENHHOCTH npeanpusaTus. OmnpeneieHa
okm1aeMasi mpuObLTH ISl 8-TO T0/1a MeATETLHOCTH.

Yemanoeume mpoiiku coomeemcmeuii mesxcdy nabopamu OaAHHBIX MOHUMOPUHZA
oeamenvHOCmu nPeonpusmu.
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10.
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1. P(t) =2,75x+ 52,43
2. P(t) =-0,32x%+5,32x + 48,75

a. P(8) =71
6. P(8) =74

Howmep tenedona cmyxObl Takcu B JJUMUTpOBrpage cOCTOUT U3 5 1Udp U HaYMHAETCA C
uugpst 6. KakoBa BEposSITHOCTH TOTO, UTO BCE LIU(PBI 3TOTO HOMEpa pa3Hbie?

Buibepeme npasunvuslii 6apuanm omeema.

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

Bpemss oxupmanus aBtoOyca — ciydaiiHas BenuuuHa X, KOTOpas pPaBHOMEPHO
pacnpeneneHa Ha otpeske [0;4]. Bpems oxxunanus aBTo0yca u3MepsieTcsi B MUHYTaX.

Yemanoeume coomeemcmeue  mexncoy mamemamuyeckumu — OnuUCAHUAMU U
XapaKmepucmuKkamu cay4aiunoi 6enudunsl / Ciyuaiinozo npoyecca.

1 2 3 4

Ompux <0; Ompux <0;

M(X)=2 | F(x)= %HpHO<XS4; P(2<X<3)=% f(x)= %HpHO<XS4;

lopu X > 4. Ompu x > 4.




11.

[110THOCTB BEPOATHOCTH CIIy4alHOW BEJIMYUHBI.

OyHKIUSA pacnpeneeHus CIy4aiHON BEIUYMHBIL.

Cpennee Bpemsi 0kuAaHus aBTOOyca Ha OCTAHOBKE.

BeposTHOCTB TOTO, YTO BpeMsi 0XKHUJaHUS aBTOOyCa COCTABUT OT 2 710 3 MHUHYT.

awm e

ITo Be16OpKE 00BeMa =100 mocTpoeHa THCTOrpamMma 4acToT.

Haiioume 3nauenue a, ucnoijtb3ysa u306paofceuue CUCMOZPpaAMMbl.

12. TlpoBeneHsl n3MepeHHs pocta (B ¢M.) cirydaitHo otoOpanHbix 100 crymeHTOB. Pe3ynbraTh
Mpe/iCTaBJIeHbl B TAOIUIIE.

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

Uwucno cTyieHToB 10 14 26 28 12 8 2

13.

14.

3aKoHuume npeonoHceHus.

1) Pa3max BapbHpPOBaHUS POCTA CTYJCHTOB COCTABISET HE OOJIBIIIE. .. CM.
2) Jloist CTyIEHTOB, POCT KOTOPBIX cocTaBisieT 166-170 cMm, paBHa... %
3) 50% cTyaeHTOB MMEIOT POCT HE HUKE. .. CM.

[To maHHBIM HE3aBUCHUMBIX PABHOTOYHBIX U3MEPEHUM MTOCTPOEH JTIOBEPUTEIIHHBIA HHTEPBAJ
3HAYCHH HEKOTOpO# (u3nueckor BenmnuuHbl: 25,38 < X < 38,42,

Boinonnume 3aoanus.

1) Haiiaute TOYHOCTD MOJYYCHHOM OleHKH A. Pe3yabTaT OKpPYIJIUTE 0 ACCSTHIX.
2) Haiimure cpenHee OXHaaeMOe 3HAYEHHE A CIyJallHOW BEJNMYWHBI. Pe3yiabpTart
OKPYTJIUTE JI0 IECATHIX.

Jlnis Tpynmbl CTYIEHTOB Ha OCHOBE OasIOB MO JUCHUIUIMHAM «MeToabl MaTeMaTu4ecKoi
00paboTKH JaHHBIX» U «Punocodus» BeIYUCICH BEIOOPOUHBIN KO3(D(OUIIMEHT KOPPETSLIU
[Mupcona: r = 0,78.

Buvioepeme eepnvie ymeeporcoenus.

1) Mexny ycneBaeMOCTBIO CTYISHTOB MO YKa3aHHBIM JUCIMIUIMHAM CYIIECTBYET
MIOJIOKUTENbHAs! CBA3b.

2) UYem Bpmme Oamn crygeHTa mo ¢uiocoduu, TeM BhIIIE €ro Oaml 10 MeToaaM
MaTeMaTH4ecKoi 00pabOTKH JTaHHBIX.

3) Cpsi3b Mexy OayuIaMH CTYACHTOB N0 YKa3aHHBIM JAUCIIMIUTMHAM SIBJISIETCS CITa00i.



15. IlpuBenen ¢parmMeHT CBOJHOW TabiaHMIbI 0OpPaOOTKM pE3yabTaTOB ONMpOca CTYACHTOB, B
KOTOPOM OHM OIICHMBAJIM JIMYHOCTHBIC YEPTHl KaK INPHUBJIEKATEIbHBIC. XapaKTePUCTUKU
JUYHOCTH TIPEJICTABICHBl B MOPSAKE YOBIBAaHHMS 4acTOThI BcTpedaemocTu. IIpenenpHbie
omMOKY BEIOOPKH HAWICHBI 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 zunomesy o0 3HAUUMOCHIU PA3iuyduil 6 Koauuecmee
evl00po6 xapakmepucmuk «Boneesvie uepmuly u «Ycuouueocmo, mpyoonrooue».

OTBeTbI K HMTOTOBOMY TECTY

1. A-2,b-3,B-1
2. 1)6;2)5;3) nmarpamma Ditnepa-Benna.
3. 1) ma; 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-t%2) 1010M3.
8. A-1-6,b—-2-a.
9. 2).
10,A-4,b-2,B-1,I'-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 HagexxHoCTBIO 95% pasnuuue UMeeT MECTO; XapaKTepUCTUKY «BoJieBble 4epTh»
BBIOMPAIOT Yale, 4eM «Y CHIYMBOCTD, TPYA0IIO0HEY.

B koHIIe N3ydeHHsI TUCHUTUIMHBI ITOIBOIATCS UTOTH paOOTHI CTY/ICHTOB Ha JIEKITUOHHBIX U
MPAKTUYECKUX 3aHATUAX ITyTEM CYMMHPOBaHHs 0aJUIOB, HAOPAHHBIX B TEUEHHE CEMECTPA.
Kpurtepuu onenuBanus 3HAaHUH 00y4YalOIMXCS M0 AMCHUILJIMHE

Dopmuposanue 6aNTLHO-PEUMUH2080U OYEHKU padombl 00YUAIOWUXCS

PabGora
Ilocemenue HUrorosas
Ilocemenue Ha .
Cemectp . MPAKTUYECKHUX 3auér cymma
JIEKITIHA . MPAKTHICCKUX
3aHATUH 0aJU10B
3aHATHUAX
4 9%x1=09 15X 1 =15 212 64 300

Kpumepuu oyenusanus pabomul 06yyaoue2ocst no umo2am cemecmpa

Pesynbrar bammer (3 3E)
«HE 3a4TEHO 0-150 GayutoB
«3a4TEHO» 151-300 GaioB

6. MeTozmquKne YKasaHus 1Jisd oﬁyqamumxcsl IO OCBOCHHUIO JTUCHUIIJIMHBI

VYcnemHoe u3ydyeHue Kypca TpeOyeT OT OOydaromMXCsl MOCEIHICHMs JIEKIMi, aKTUBHOMN
paboThl Ha MPAKTUYECKUX 3aHATHIX, BBINOJHEHHS BCeX Y4eOHBIX 3aJaHHil MpernojaBarers,
03HAKOMJICHHUS C OCHOBHOMW U JOMOJHUTENBHOM JINTEpaTypOil.

3anuch JeKHuH — OoHa U3 (GOpM aKTUBHOM CaMOCTOSITENbHON paboThl 00ydarolIuXxcs,
TpeOytoIasi HAaBBIKOB M YMEHUS KPAaTKO, CXEMaTHYHO, MOCIEA0BATEIbHO U JIOTUYHO (PUKCUPOBATD
OCHOBHBIE TOJIOKEHUS, BBIBOJIBI, 00001IeH s, (GOPMYIUPOBKU. B KOHIIE JIeKIUU MpernoaBaTelib
octaBiseT Bpems (5 MHHYT) Uil TOTO, 4TOObI OOydaromuecs HMETH BO3MOXKHOCTH 3aJaTh
YTOYHSIOIIME BOMPOCHl IO H3y4yaeMoMy Marepuany. M3-3a HEZOCTAaTOYHOrO KOJIWYEeCTBa
ayTUTOPHBIX YacOB HEKOTOPbIE TEMbl HE YyIAaeTcsl OCBETUTh B IOJHOM OO0bEeMe, MO3ITOMY
MpernoaBaTelib, 0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOMPOCHI BHIHOCUT Ha CaMOCTOSATEIHHYIO
paboTy CTYIEHTOB, PEKOMEHYs Ty WM UHYIO JuTepaTypy. Kpome 3Toro, Ass gydiiero oCBOCHUs
MaTepuaga M CHUCTeMAaTH3allud 3HAHUM MO JUCHUILTUHE, HEOOXOAMMO TMOCTOSHHO pa3Ouparthb
MaTepuanbl JEKIUMHA MO KOHCHEKTaM U Y4eOHbIM mocobusMm. B ciaydae HeoOxomuMocTu
oOpalartbscs K mpenoaaBaTelto 3a KOHCYIbTaIHeH.

IMoaroroBka K NpaKTHYECKUM 3aHATHSIM.

[Ipy moAroToBKEe K MPaKTUYECKUM 3aHATHUSIM CTYIAEHT JOJDKEH H3YYUTh TEOPETHUECKHUI
MaTepuan 1Mo TeMe 3aHATHs (MCMOIb30BaTh KOHCHEKT JEKIUH, U3YYUTh OCHOBHYIO JIUTEPATYpY,
03HAKOMHUTHCS C JOTMOJHUTEIHHON JUTEPATypOi, MpU HEOOXOJUMOCTH JOTIOJHUTH KOHCIIEKT,
Jienasi B HEM COOTBETCTBYIOIIME 3alMCH U3 Pa3IMYHBIX MCTOYHMUKOB). B ciyuae 3arpyaHeHUH,
BOZHUKAIOMINX TPU OCBOCHHHM TEOPETHUYECKOrO MaTepualia, CTYACHTY CIeayeT oOpamiatrbes 3a
KOHCYyJbTAIle K TpenojaBaTento. Mas Ha KOHCyNbTalnio, HEOOXOIMMO XOPOIIO MPOaAyMaTh
BOIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUS.




B Hagasle npakTUYECKOTrO 3aHATHA IPENOJaBarellb 3HAKOMUT CTYIEHTOB C TEMOH,
OTJIAlIAcT IUIAH MPOBEICHUSA 3aHATUA, BBIIACT 3aJaHMsA. B TeueHue OTBEIEHHOIO BPEMEHU Ha
BBITIOJTHEHHE pabOTHl CTYyIEHT MOXET OOpaTUThCS K TMPENoJaBaTelio 3a KOHCYJIbTAalUUEH WU
pa3bsCHEHUSIMU. B KOHIlE 3aHATHS MPOBOAMTCS MPHUEM BBINIOJHEHHBIX 3aJaHUi, coOeceJoBaHne
CO CTYIEHTOM.

Pe3ynbTaThl BBIIOTHEHHUS MPAKTHYECKHUX 3/IaHUH OLIEHUBAIOTCS B OajuiaX, B COOTBETCTBUU
¢ OAITPHO-PEHTHHIOBOM CHCTEMOM YHUBEPCHTETA.

Ili1anbl NPAKTHYECKUX 3AHATHI

3anusmue 1-2. Hccneoosanue MHOJNCECMS 1 OMHOULEHULL
Marepuai 11 0CBOCHUS
1. Bwuabl MHOXeECTB.
2. Omnepanuu HaJ MHOXKECTBA U UX rpadudeckas WLTIOCTPAIIHSL.
3. UwucrmoBble MHOXKECTBA WM YHCJIOBBIC TPOMEKYTKH: AaHAIMTHYECKOE M Tpaduyeckoe
MpeACTaBICHUE, U3MEPEHUE.
4, MHoxecTBa Ha KOOPJAUHATHOM IIJIOCKOCTH: AaHAIMTHYECKOe U  rpaduyeckoe
MpeACTaBICHUE, U3MEPEHHE.
N3mepenune paccTossHUN MEX Ty dJIeMEHTaMU MHOXKECTBA.
6. buHapHBIC OTHOIIIEHWS U UX CBOWCTBA.
7. OtobOpaxeHus MHOXECTB U UX BHJIBI.

o

3anamue 3-4. Ilocmpoenue OemepMUHUPOBAHHBIX MAMEMAMUYECKUX Mooenell 3a8ucumocmel
8eUYUH
Marepuain 11 OCBOEHUS
1. Buapl MaremaTH4ecKMX  MOJENEH. ITambl IMOCTPOCHHS M HMCCICIOBaHUSA
MaTeMaTH4YECKOU MOJIEIH.
2. UYwucnoBele MOCHEAOBATEIbHOCTH  KaK JUCKPETHBIE  JECKPUNTUBHBIE  MOJENHU
JeTEPMUHUPOBAHHBIX IIPOIIECCOB.
3. UwucnoBsie (YHKIMHM KaK HEMPEPHIBHBIE TECKPUITUBHBIE MOJICIH JETEPMUHUPOBAHHBIX
MIPOLIECCOB.

4. CpoiicTBa MocieI0BaTeNIbHOCTEH U (DYHKIM KaK XapaKTEPUCTUKU MTPOLIECCOB.

5. OpnHomapameTpuyecKue ONTHUMH3AIMOHHBIE MATEMATUYECKUE MOJIEIH, TIOCTPOEHHBIE Ha
oCcHOBe (DYHKIIUI U Hccienyemble cpeacTBaMu AuddepeHInaibHOro UCUUCTICHUS.

6. Anmpoxcumarus 3aBucumMocteid. (MeTo1 HauMEHbBIIUX KBAJAPATOB).

7. HOCTpO@HI/Ie (I)YHKHHOHaHBHOﬁ 3aBUCUMOCTH IIO BBI60pO‘IHLIM JaHHBIM MCTOJ0M
HaMMCHBIIINX KBaJAPaTOB.

3anamue 5-6. I[locmpoenue cmoxacmuueckux mamemamuyeckux mooenet 3a8UcUMocmert
genuuun. Onekmponnvle mabauyvt Excel kax uncmpymenm mamemamuueckou obpabomku
ungopmayuu
Marepuan Juis OCBOEHHUS

1. BeposTHOCTH ciydyalfHOTO COOBITHUS Kak Mepa BO3MOXKHOCTHM €ro HacTYIUJICHHUS.
PaznuuHble TOX0/1bI K OMPEIETICHUIO BEPOSITHOCTH CIIYy4aifHOTO COOBITHS.
CxeMa KOHEUHOI0 4Hcia paBHOBO3MOXHBIX UCXOJIOB.
CxeMa 6eCKOHEUHOT0 YKciia pAaBHOBO3MOXHBIX UCXO/IOB.
MoenupoBaHie TUCKPETHBIX CITyYailHbIX BETMYHUH.
MoienupoBaHie paBHOMEPHBIX HEMPEPHIBHBIX CIy4YaifHBIX BETUUMH.
HccnenoBanne HENpepbIBHBIX CIyYalHbIX BEJIMYMH Ha OCHOBE TI'padUuecKoro
MPECTAaBICHUS IIIIOTHOCTH BEPOSTHOCTH.

ocourwN



3anamue

7-8. Busyanuzayus u nepsuynas o006pabdomka Cmamucmuieckou uHpopmayuu.

Dnexmponnvie mabauywvt EXcel kax uncmpymenm mamemamuueckoii o6pabomxu ungpopmayuu
Marepua Juid OCBOEHUSA

1.
2.
3.

4.
5

6.
7.

BapuanuonHssle pspl 1 UX BUJBL.

[pexncraBnenne BaprualMOHHOTO psijia cpeacTBamu Excel.

I'papuueckoe u300pakeHHE BapUAMOHHBIX  PAIOB: MOJUIOH, THUCTOTPaMMA.
JlnarpaMMmsl.

Cpennue BeTUYMHBI BAPUALIMOHHOTO psijia: CpeHssl (BbIOOpOYHAast), MeAMaHa, MOJIa.
[lokazarenu BapualMy BapUALMOHHOTO psia: pa3Max BapbUpPOBAHMS, IUCHEPCHUS,
cpelHee KBaJApaTUYHOE OTKIIOHEHHE.

CratucTtrueckoe onieHnBaHue. TOYHOCTh U HAJIE)KHOCTh OLIEHKH.

Toueunble 1 HUHTEPBAJIbHBIE OLIEHKU ITapaMeTPOB FeHEPaIbHON COBOKYITHOCTH.

3ansamue 9. Uzyuenue ceszeti mexncoy 8eIUdUHAMU HA OCHOBE BbIOOPOUHBIX OAHHBIX. KOPPENAYUsL U
peepeccust. dnekmponnvle mabauywvt EXcel xax uncmpymenm mamemamuuecxou obpabomku
ungopmayuu

Marepuain Juisi OCBOEHUSA

1.
2.

B

5.
8.

3auamue

OyHKIIMOHATBHAS, CTATUCTUYECKAsT U KOPPEISIIIMOHHAST 3aBUCUMOCTb.

KoppensimonHas cBsi3b MEXIy BEIMYMHAMHU W €€ TOoKaszarenu (Cuia, HarpaBlIeHUE,
HaJE&KHOCTB).

Koaddumument xoppensimm Kak TOKa3aTeldh TECHOTHI M HANpaBJICHUS CBS3H, €r0
CBOWCTBA.

Br16opounslif koadduiueHT panrosoit koppenauuu Crniupmena / Kennanna.
Bri6opounsriit koaddurment koppensauu [Tupcona.

[TocTpoenne npsiMOi TMHUU MAPHOU PETPECCUU.

10-11. [Ilposepxa cmamucmuueckux eunomes. Henapamempuueckue Kpumepuu.

Dnexmponnvie mabauywvt EXcel kax uncmpymenm mamemamuueckoii o6pabomxu ungpopmayuu
Marepuain 11 OCBOEHUS

ocoukrwhE

3aunamue

Cratuctuueckas runore3a. OCHOBHAs U KOHKYpUPYIOIIasi TUIIOTE3bI.
CraTucTrueckuil KpuTepuii. YpoBeHb 3HAYMMOCTH U MOIIIHOCTh KPUTEPHSL.
OmuOku epBoro v BTOPOTo poja.

Kputnueckast o6acts 1 00J1aCTh TPUHATUS TUTIOTE3BI.
Henapamerpuueckue KpuTepuu CpaBHEHHIA.

Henapamerpuueckue KpuTepuu COTIacHsl.

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

Dnexmponnvie mabauysl EXcel kax uncmpymenm mamemamuueckou o6pabomku ungopmayuu
Marepwuan Juisi OCBOCHUS

1.

2.

3anamue

3ansamue)

[IpoBepka rumore3 0 paBEHCTBE 3HAUCHUIN MapaMEeTPOB paclpeAeseHHil: CpaBHEHUE
CpeIHUX 3HAYEHUH IBYX reHepaIbHbIX COBOKYITHOCTEH MPU U3BECTHBIX JUCIIEPCUSX.
[IpoBepka rumoTe3 o paBEeHCTBE 3HAUYECHHMM MapaMeTpPOB paclpeleleHU: CpaBHEHUE
CPEeIHUX 3HAYEHMI JBYX IeHEepalbHBIX COBOKYIHOCTEW MPU HEU3BECTHBIX, HO PABHBIX
nucrepcusx (He3aBUCUMBbIE BBIOOPKH).

[IpoBepka rumoTe3 O paBEeHCTBE 3HAYECHHMI MapaMeTpPOB pacHpe/iesIeHUid: CpaBHEHHUE
JUCIIEPCHI IBYX T€HEPATbHBIX COBOKYITHOCTEH.

14-15. Mamemamuueckas obpabomka pe3yibmamos HaOIVO0eHUll (KOHMPOIbHOe

IInaH npoBeneHus

OTYETEI

U KOJIJICKTUBHBIE OOCYKIEHHS TO BBIMOJTHEHUIO (BO3MOXEeH Qopmar yueOHOMH

KOH(EepeHIINH):



N =

UTOTOBOI KOHTPOJILHOW PabOTHI;
UTOTOBOT'O TBOPYECKOTO 3aaHUS;

pedeparos;
MIPOEKTOB.

7. IlepeyeHb OCHOBHOI W JOMOJIHUTEJILHOW Yy4eOHOIi JuTeparypbl, HTepHeT-pecypcos,
HEOOXOMMBIX /1JI5l OCBOEHHS M CUMILTHHBI

OcHoBHas IUTEpaTypa

1.

benbko M1.B. Teopusa BeposATHOCTEH, MaTeMaTH4eCKash CTAaTUCTHKA, MaTEMaTU4YeCKoe
IporpaMMHpoBaHue [DJEKTpoHHBIM pecypc]: ydeObHoe mocodbue / U.B. benbko,
.M. Mopo3oBa, E.A. Kpumrranosuu. — Munck: Hosoe 3nanue; M.: UHOPA-M, 2016. —
299 c. URL.: https://znanium.com/catalog/product/542521

Brenenue B maTemaTudeckoe MoAeMpoOBaHue [ DIEKTPOHHBIN pecypc] : yueOHoe mocooue
/ mom pen. ILB. TpycoBa. - MockBa : Jloroc, 2004. - 439 c¢. URL:
http://biblioclub.ru/index.php?page=book&id=84691

I'pec [1.B. Marematuka mns OakanaBpoB: YHUBEpPCAIbHBIM Kypc [UISI CTYIACHTOB
T'YMaHUTAPHBIX HaIpaBJieHUW [DIeKTpoHHBIN pecypc] : yaebHoe mocodue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 ¢. URL.: http://biblioclub.ru/index.php?page=book&id=233778

JdonmosiHuTe/IbHAS JIUTEpPAaTypa

1.

AxtamoB A.M. MarteMatuka Jyisi COIIMOJIOTOB M 3KOHOMHUCTOB [DJIEKTPOHHBIN pecypc] :
yueOHoe mocobue / AM. AxtamoB. — M.. ®msmariur, 2008. — 464 c. URL:
http://biblioclub.ru/index.php?page=book&id=82271

KoG3ape A.U. Ilpuknamgnas maTeMaThyeckas CTaTHCTHKa [DJIEKTpOHHBIN pecypc] : M.:
dusmariur, 2012. - 816 c. URL:
http://biblioclub.ru/index.php?page=book_red&id=82617

Maremaruueckue METOJbl B MENaroruuyeckux uccienoBaHusx : ydye0. mocodue / C. U.
OcwurnoBa, C. M. byrakona, T. I'. lynmunen, T. b. [llaunioBa. - KpacHosipck : Cub. denep.
yH-T, 2012. — 264¢. URL.: https://znanium.com/catalog/product/442057

IIporpaMmMHBbIe NPOXYKTHI

el NS =

Microsoft Office Word
Microsoft Office Excel
Microsoft Office Power Point
GeoGebra Classic
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Jluct cornacoBanus paboyei mporpaMMel
y4eOHO# NHCUHIUTHHB]
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Hanpasaenne noarorosku: 44.03.05 Ieparoruyeckoe odpasoBanue
IMpopuas: Feorpadus. Buonorus

PaGouas nporpamma MeToabl mMaTeMaTHyecKoii 00paboTKH JaHHBIX
Cocrasureas: O.B. Makeesa — Y/IbSHOBCK: var'my, 2023.

[lporpaMma COCTaBleHa C Y4ETOM deaepalbHOTO IOCYAApCTBEHHOTO
00pa3oBaTe/IbHOTO  CTAHIApTa  BhICIIErO o0pa3oBaHHd MO  HANpPaBJICHHIO
nomroroBk  44.03.05 Ilenaroruyeckoe oOpasoBaHHE (¢ mByms mnpouIsMHA
noAroToBKkH), npoduis nmoarotoBkH «I° eorpadusi. Buonorusy» yTBEpKAEHHOIO
MuHHCcTEpCTBOM 00pa3zoBanis H HayKH Poccuiickoit @enepanum, ¥ B COOTBETCTBHH
¢ y4eOHBIM NIIRHOM.

CocTaBHTeNH Aﬁwﬁ// : 0.B. Maxkeesa (NOANNCEH)

PaGouas nporpamma y4eOHOH IHCIMILIHHBI (npaxTukn) onoOpeHa Ha 3aCeZaHHH
kade/ipbl BhICIIel MaTeMaTHKH "23" Masd 2023r., npotokon Ne 10
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