MMHUCTEPCTBO ITPOCBENIEHN POCCUMCKOM ®EJEPAIINN
dbenepanbHOE TOCYAAPCTBEHHOE OI0JKETHOE
0o0pa3oBaTeIbHOE YUPEKICHUE BBICILIETO0 00pa30BaHUs
«KpacHospckHil TOCYapCTBEHHBIN I1€1arOrM4eCKU

yausepcutet uM. B.I1. AcradneBar
(KT'ITY um. B.I1. AcTtadnena)

Kadenpa-pazpaboTunk

Ka(bez[pa MaTeMaTuKu U MCTOJUKHN 06yquI/151 MAaTEMaTHUKEC

PABOYAAA ITPOTPAMMA JUCIHUITJIMHBI

OCHOBBI MATEMATHYECKOM OBPABOTKH
NHOOPMAILINHU

Hanpasnenne noarorosku: 44.03.05 [legarornueckoe oOpazoBaHue
Hamnpasnenrocts (mpoduiib) 06pa3oBaTeIbHON MPOTPAMMBI
«MaremMaTuka»

Keanudukanus (cTeneHs) «0akamaBp»

Ounas gpopma 06yuenus

Kpacnospck 2020



Pabouas nporpamMma aucuuminHbl «OCHOBBI MaTeMaTUYECKONM 00pabOTKM MH(pOpManuu»
aKTyaJIM3UpOBaHa J.M.H., mpodeccopoM Kadeapbl MaTEMaTUKA M METOAHMKU OO0ydeHus
marematuke Jlpsauyk ILIIL.

3aBenyromuit kadenpoit JL.B. llIxepuna
[Iporokon Ne 8 ot 13 mas 2020 .

Onobpeno HayuHo-meTouueckuM copetom UM®U  KI'TIY um. B.I1. ActadseBa 20 mas
2020 r. ITpoTokon Ne 8

[Ipencenarens

boprHosckuit Cepreit ButanseBud \g‘



JIMCT BHeCeHUs U3MEHEeHU

JlononHeHust 1 U3MEHEHUS B pabOouyI0 MPOrpaMMy JHCLMILIAHBI
«OCHOBBI MaTeMaTu4eckoil 00paboTKH UHPOPMALTUU»
Ha 2020/2021 yueOHbIH TOA

B nporpammy BHOCSATCS CIEAYIOIINE U3MEHEHUS:

1. OGHOBIEHBI TUTYJIBHBIC JIUCTHI paboueil mporpaMMsbl, (POH]Ia OLICHOYHBIX CPEJICTB B
CBSI3U C U3MEHEHUEM BEJOMCTBEHHOMN MPUHAMICKHOCTU — MUHHUCTEPCTBY MPOCBEIICHUS
Poccuiickon denepanumu.

2. O6nosnena u cornacoBana ¢ Hayunoit oubnuorexoit KI'TIY um. B.II. Acradnena
«Kapra nureparypHoro obOecrieueHus (BKJIIOYash AJICKTPOHHBIE PECYPCHI)», colepkKarias
OCHOBHYIO W JIOTIOJHUTEIBHYIO JIUTEpaTypy, COBpPEMEHHbIe NpodeccuoHanbHbIe 0a3bl
JAHHBIX U UH(POPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI.

3. O6HoBneHa «Kapra MaTepuaabHO-TEXHUYSCKOM 0a3bl TUCIUIIIMHBDY, BKIIOYAFOIIAS
ayIUTOPHUH IS TPOBEICHUS 3aHSATHM JICKIIMOHHOIO THUIIA, 3aHATHH CEMHHApPCKOrO THIIA,
KYpCOBOTO  IIPOCKTHUPOBAHUS  (BBIMOJHEHUS  KypCOBBIX  pabOT), TPYNIOBHIX H
WHIMBUTYaJTbHBIX KOHCYJBTAIIUM, TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOUHO U
aTTeCTalluM, MMOMEIIEHUS JIJII CaMOCTOSITeIbHON paboThl obydaronuxcst B KI'TIY um. B.IL
ActadneBa) U KOMIUIEKC JUIIEH3NOHHOTO M CBOOOMHO PacIpoCTPaHsAEMOro IPOrpaMMHOIO
oOecIieueHus..

[Iporpamma nepecmoTpeHa u ogoOpeHa Ha 3aceaaHuu Kadeapbl
13 mas 2020r., npotokon Ne §

BHecenHble U3MEHEHUsI YTBEPKAALO:

3aBenytomuit kadempoii

[Ikepuna JIroqmuna BacuiaseBHa o/ TeLE
Onob6peno HMC NUM®U _
20 mas 2020 r., npotokoa Ne§ MHCTUATYT
MATEMATMKY,
CUINKA U
IIpencenarens UHOOPMATUKMA

boprHoBckuit Cepreli Buransesuu \g‘



PaGowass mporpamma  auciuruimHbel  «OCHOBBI ~ MaTeMaTUyecKol  o0paboTKu
nHpopMalMM» COCTaBJICHA JIOKTOPOM IMENaroruiueckux Hayk, npodeccopom ILIL

Jbsiayk
PabGouas mnporpamma  AUCHMIUIMHBI ~ OOCYyXJAe€Ha Ha  3acelaHud  Kadeapbl
MaTeMaTUYeCKOT0 aHaIM3a U METOJIMKH O0yUYEeHUs MaTEMAaTHKE B BY3€

rpotokoit Ne 7 ot 08.05.2019

3aBenyroiuii kadenpoit Q// Z/{u/@ JI.B. lllkepuHa

On06peHo HayYHO-METOIMUYECKUM COBETOM _
MHCTUA
NUM®U KI'TTY um. B.IT. Acradsesa MATEMATARY,

SUBNKA U
WHOOPMATUKA

"16" mas 2019, nmpotokon Ne 8

[Ipencenarens % C.B. boptHOBCKU#



Ipunoxenue 2
JIucT BHeceHUS U3MEHEHUH

JlononHeHus: ¥ U3MeHeHus B yueObHoi nmporpamme Ha 2020/2021 yueOHblii ron



Ipunoxenue 3
3. llosicHUTeIbHAA 3aIIUCKA.
1. MecTo TUCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMBbl.
PabGouas mporpamma yueOHOU NUCHUIUIMHBI «OQCHOBBI MaTeMaTHYeCKOi 00padoTKu
uHpopmanum» pazpaboraHa B cooTBeTcTBUU ¢ mnpoektom @OI'OC BO 3+ mno
HaIIpaBJICHUIO MOATOTOBKHU: 44.03.05 [lenarornueckoe oOpa3oBaHue.
[Ipodunn/nazBanue mnporpammbl: MmaTematuka (ouHoe). KBanudukanus (cTeneHb):
OakanaBp. JlaHHag  pgucuMIiMHA ~ BXOAMT B 0a3oByl0  4YacTh  «Y4eOHO-
MCCJIEeI0BATENbCKUI MOYJIb U M3Yy4aeTcss Ha 3 Kypce B TEUYEHHE MATOrO M IIECTOTO
cemectpa. b1.OJII1.02.01 brox b 1.0/1.
2. TpynoeMKoOCTh IMCUUNINHBI
Ha uzyuenne nucrumunel orBeaeHo 2 3.E. (72 yaca) B 5- M cemectpe.
B 5-m cemecTpe ayauTOpHBIX 3aHATHI — 36 yac. gekuui — 18 yacoB; ceMunapos - 18
yac. CamocTtosTenbHas padbora ctyaeHToB — 35,75 vacos; 3auer 0.25.
ean uzyyeHUus1 AUCHUNINHBI:
1) nate mpencTaBieHHE O MaTeMaTHKe Kak 00 OJHOM M3 OCHOBHBIX MHCTPYMCHTOB
MO3HAHUSI OKPYXKAIOIIETO MHpa, KaK O Hayke, M3ydarolleil MaTeMaTHYeCKUE MOJEIH
peaNbHBIX MPOIECCOB U MPeodpa3yomuil HGOPMAIIHIO;
2) TPUBUTH SICHOC TOHUMAaHHE HEOOXOJAMMOCTH MATEMAaTHYECKON COCTABISIONICH B
0011Iel MOATOTOBKE;
3) naTh MPEACTAaBICHUS O POJIM M MECTE MATEMAaTHKU B COBPEMEHHOM IIMBHIU3AIMH U B
MUPOBO KYJIBTYPE;
4) Hay4UTh JIOTUYECKH MBICIIHTh, ONIEPUPOBAThH C A0CTPAKTHBIMH OOBEKTAMH U
KOPPEKTHO UCIOIb30BATh MATEMATUYECKNE MOHITHUS U CUMBOJIBI JJIsSI BEIPAKECHHUS
KOJIMYECTBEHHBIX U KAUECTBEHHBIX OTHOUIECHHUI;
5) moay4uTh HABBIKK 00PA0OTKH Pa3IMUHOM CTATUCTHUYECKON HHPOPMAIUH;
3anaum u3yyeHus QMCHUNINHBL.
OBnajeHne MaTEMaTHUYECKOW KyJIbTypOW, a TaKKe CHCTEeMOW Oa30BbIX 3HAHHUMA IO
MaTeMaTHUKE W YMEHUS NPUMEHATh UX K MPAKTHUYECKUM 3aJadyaM, B TOM YHUCIE C
MOMOIIbIO KOMIIBIOTEPA.
TpeboBaHus K npeABapuTEJIbHOM MOATOTOBKE CTY/IeHTA. /{151 ycrenHoro
OCBOCHHUS TUCUUTIIUHBI CTYACHT JIOJDKEH UMETh 0a30BYIO MOATOTOBKY IO IIKOJIBHBIM
Kypcam MaTeMaTHUKU U HHOOPMATHKHU.
CemecTpbl u3yueHus1 1 GopMbl HTOTOBOr0 KOHTPOJIA 3HAHMIA: S5-I ceMecTp Ha 3
Kypce, 3a4erT.
dopmupyemble KOMNETEeHIUHU. J[UCIUIIITMHA yI4acTBYeT B (hOpMUpPOBAHHUH
komneteHiuii: OK-3, T1K-2.
Buabl 3ansaTuii. Jlekuuu, ceMuHapcKue, 1a00paTopHbIe 3aHITUS, CAMOCTOSITEIbHAS
paboTa CTyJeHTa.
4. Ilnanupyembie pe3yabTAaThl 00y4eHUS.
N3yueHne TUCIUIUIMHBI HAITpaBieHO Ha (POPMUPOBAHUE CIAEAYIONMX KOMIIETEHIUN
(Ilemarormyeckoe oOpa3zoBaHue).



- CIIOCOOHOCTBIO UCIOJIB30BaTh METO/Ibl MATEMATHUECKOH 00pabOTKN HHPOPMALIUK IS
MPOJYKTUBHONM  y4yeOHOM  JEeATEAbHOCTM B  COBPEMEHHOM  HMH(POPMALMOHHOM
npoctpanctee (OK-3);

- CIIOCOOHOCTBIO UCIOJIB30BaTh €CTECTBEHHO - HAYYHbIE M MATEMAaTUUYECKUE 3HAHUS IS
OPHEHTUPOBAHMSI B COBpeMEHHOM HH(popManmonHoM npoctpancTse (OK-3);

TOTOBHOCTh OCYIIECTBIIATh MNPO(PECCUOHANTbHYI0 KOMMYHHUKAIMIO B YCTHOW U
MUCbMEHHOM (OpMax Ha PYCCKOM M HHOCTPAHHOM S3bIKaX I pEIIeHHs 3aaay
npodeccuonanbHo aestenpHoctr (OIMTK-1);

CIIOCOOHOCTh MPUMEHATh COBPEMEHHBIE METOJMKH M TEXHOJIOTMH OpraHu3aluu
oOpa3oBaTelbHOM  JEATENbHOCTH,  JMArHOCTMKM M OICHUBAaHUS  KayecTBa
00pa30BaTeaILHOIO MpoIecca Mo Pa3InYHbIM 00pa3oBaTelibHbIM nporpammam (ITK-1);

crocoOHOCTh  (hOpMUPOBATH  00pPA30BATENBHYIO Cpely M HCIOJIb30BaTh
npodeccuoHadbHble 3HAHMS M YMEHHMs B pealu3alud 3aJady HMHHOBAIIMOHHOMN
obpasoarenbHol monutuku (ITK-2);

CMOCOOHOCTh PYKOBOJHUTH HMCCIIEOBATEIbCKON padoToit oOyvaromuxcs (ITK-3);
TOTOBHOCTH K pa3paboTKe U peann3aluu METOJIUK, TEXHOJIOTUIA U TIPUEMOB
oOy4deHHMsl, K aHalu3y pe3yJbTaTOB MpOIECcCa UX UCIOJIb30BaHUS B 00pa30BaTENIbHBIX

OpraHu3alusX, OCYIIECTBISIOIUX 00pa3oBareibHyIo aesTenbHocTh ([TK-4);

CIIOCOOHOCTh aHAJIU3UPOBATH PE3yJIbTAaThl HAYYHBIX HCCIIEOBAaHUM, MPUMEHSTH
UX TpPHU PEIICHUH KOHKPETHBIX HAYYHO-HCCIIEIOBATENbCKUX 3a/lad B cdepe HAyKu U
00pa3oBaHMsl, CAMOCTOSTEIBHO OCYIIECTBIATh HayuHoe uccienoBanue (I1K-5);

TOTOBHOCTh HCIIOJIb30BaTh WHAMBUAYaIbHbIE KpPEAaTUBHBIE CIOCOOHOCTU [IJIst
CaMOCTOSITEIILHOTO PELICHUs uccienoBaTenbckux 3anad (I1K-6);

TOTOBHOCTh K pa3pabOTKe M pealn3alid METOJIUYECKUX MOJeeil, METOMUK,
TEXHOJOTUA W TPUEMOB OOy4YeHHUs, K aHajdu3y pe3yJbTaToOB Ipolecca UuxX
ucnoiabp3oBanus (ITK-11)

Tabmuma
[Tnanupyembie pe3ynbTaThl 00 yICHUS
Kon pesynbprara
3amaun OCBOCHHS [Tnanupyemblie pe3yabTaThl 00OYUYEHUS 110 oByaeHs
VCITUTLTIHBI UCIHILIHHE (JIECKPUIITOPBI
S S (neckp pe1) (KoMIIETEHIIHS)

3HaTh: 0COOEHHOCTH MPOEKTHOM

JeSITEIPHOCTH y4YaIUXCs 10

MaTeMaTH4eCcKoi 00paboTKu nHpOpMaIuu
3azada: hopmHposaiHe ¥ 0COOCHHOCTH Pa3pabOTKH MPOEKTHBIX
CIIOCOOHOCTH K . pasp p [IK-1;

. 3a/laHui
BBITIOJTHEHUIO 3aJJaHHH 110 [1K-4
. VYMers: pa3zpaboTaTh 3alaHHE MO

OCHOBaM MaTeMaTH4eCKON .

IPUMEHEHHIO METOJIOB MaTeMaTHUECKOM
00paboTku HHPOpPMALIUU

00paboTKM MHPOPMALIMH B PEILICHUH 3a]1a4

Brnanets 0CHOBHBIMU crioco0amMu U

MprueMaMy IPUMEHEHHS] MaTeMaTUKU
3anaua: popMHpOBaHUE 3HaTh: OCHOBHBIE 3TAIbI U DJIEMEHTHI [K-1,;
CIOCOOHOCTH CTYJICHTOB K | AEATEIbHOCTH YJAILTUXCS 110 I1K-4




JESATEILHOCTH 10
MaTeMaTHIeCKOi 00paboTKe
uHpOpMaIUU

MaTeMaTH4ecKkoil 06paboTke nHpopMaImu

VYMeTh: MMOATOTOBUTL U PCATIN30BATH
ACATCIIbHOCTD I10 MaTeMaTU4eCKOU
00paboTke nHpOpMaAITUU

Brnagetrs ocHOBHBIMU criocOOaMu U
MpUeMaMy OPraHU3aALMU TPOEKTHOU
JIEATEIIbHOCTH yYalllUXCs 10 MAaTEMATHKE

3anava: popMupoBaHHE
CTIIOCOOHOCTH CTYJICHTOB K
OILICHUBAHHIO JIESATEITHLHOCTH
10 MaTeMaTUYECKOI
0o0paboTke uHpopMauu

3HaTh: 0COOCHHOCTH OLICHUBAHHUSI IPOEKTOB
no matemaruke B popmare ®I'OC

YMeThb: MPOBECTH OILICHUBAHHUE TI0
marematuke B popmare ®I'OC

BJ'IaI[eTI) OCHOBHBIMH CITOCOOaMU
NPUMCHCHUA MAaTCMAaTHUKN

I1K-1;
I1K-4

5. KoHTpoJIb pe3yabTaTOB OCBOEHHUS] TUCHUNIMHBI «OCHOBbBI MaTeMATH4Y€CKOM

00padoTKu HHPpoOpMaALTHN»

Memoowl mexKkyuwieco KormpaoJizt. BbIIIOJIHCHHUC IPAKTUYCCKUX U TCOPCTUUCCKUX SaﬂaHHﬁ
K KaKJAOMY 3aHATHIO, ITOCCIICHUC IMPAKTUICCKUX BaHHTHﬁ, BBICTYIIVICHHUC HaA 3aHATUAX,

Npe3CHTAIUs Pe3yIbTaTOB TEKYIIEH paboTHI.
Memoowt koumpons. 3adet. KonTposbHas padora.
O1eHOYHBIE CPEJICTBA MPEACTABICHBI B pa3jene «DoH/IbI OIEHOYHBIX CPEICTBY.

6. Ilepeuenb o00pa3oBaTeJbHBIX TEXHOJOIHH, MCHOJIb3yeMbIX NPH OCBOEHHU
AUCHUIINHBI «OCHOBBI MaTeMaTHYEeCKOil 00padoTKu HHGOpMATUID)

1. CoBpeMeHHOE TpaauIIMOHHOE 00yUYeHue (JIEKIIMOHHO-CEMUHAPCKAsl CUCTEMA).

2. O0yueHue ¢ UCroyb3oBaHueM coBpeMeHHbIX cpenctB UKT.




OCHOBBI MATEMATUYECKON OBPABOTKHA HH®OPMAIIAU

i1 o0yvarommxcs o0pa3oBaTebHOM MPOrpaMMBbl

Hanpasienne noarorosku: 44.03.05 Ilexarornyeckoe oopasopanue
IIpodunu/HazBanue nporpaMmspl: MaTeMaTHKAa U HHpopMaTUKa

TexHonoruvyeckas kapra 00y4eHus1 AMCUUILIMHE

KBanupukanus (creneHs) - 0axajaaBp
(ouHoO€e o0yueHme)
O01masi Tpy10eMKOCTh JUCHUILIMHBI — 2 3a4. €]I.
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1. BxoaHoii moayJsb

IIKOJIbHBIX 3HAaHUH IO
MaTeMaTHKe, HeOOXOAMMBIX IS
JAJIBHENIIETO U3y4EHUs Kypca

TecToBasi padora




basossiii pazgea Nel. | 23 | 12 11 | IloaroroBka k KontponsHas paboTa no
JuckpeTHas CEMUHAPCKUM 3aHATHUIM: TEOPUU MHOKECTB.
MaTeMaTuKa. N3yuenue teopetuueckoro | KontponpHas padota mo
MaTepuaa. anredpa JOTUKH.
Brimosnnenue IIpoBepka caMOCTOSTEIBHBIX
CaMOCTOATENbHBIX padoT. pabor.
Ba3oBblii pazmen Ne2, | 22 | 12 10 | HoxaroroBka K 1a00paTOpHBIM KontponwHas padota 1 no
Kom06unaTtopuka, saHATHAM: Msyenne TeMme BeposiTHocTH
TEOpHsl BEPOSITHOCTEN TEOPETITIECKOTO MaTepHaa. AIIEMEHTAPHBIX COOBITUI
Brmonnenne KOHTPOJIbHBIX
U MaTeMaTH4ecKas paor. KonTponrsnas pabora 2 no teme
CTaTHCTHKA. TLTaHAPOBAHKE 1 TIOCTAHOBKA 3aKoHBI pacnpeieIeHus
skcnepuMenta. Cratucrudeckue | BEPOSTHOCTEN
u3MepeHus, oopaboTka
CTaTUCTHYCCKHUX JAaHHBIX
(mpakTHuecKas 4yacTb
1a00paTOPHBIX padboT)
BasoBblii pazaea Ne3 | 18 8 10 | IToaroroBka K JlabopaTtopHble pabOThI

O6paboTka
MaTeMaTUYECKOM
uHbOpMAITIH C
MOMOII[bIO
KOMITBIOTEPHBIX
TEXHOJIOTHUA.

71a00paTOPHBIM 3aHSITHSIM
N3yyeHne TeopeTuuecKkoro
Marepuana.

- YnopsaounBaHUE CTATUCTUYECKUX
pAAOB

- O1ieHKa HEU3BECTHBIX
XapaKTEePUCTUK PACIPEICICHUS 110
BBIOOPKE.

- HccnenoBanne COBMECTHOTO
pacnpenenenus sepoaraocteii CB

- [IpoBepka runoTessl 0 pa3Inyuu
BBIOOPOYHBIX JIAHHBIX.

- Pemenue 3aay MaTeMaTuuecKoro
aHaJIn3a U MaTeMaTHYeCKOU
CTaTUCTUKH B OHJIAWH-
KaJIbKYJISITOpAXx.




8.75| 4 2 2 4,75 | CamocTrosTeIbHas 3auer 0.25
HToroBslii pasze.. MOJATOTOBKA K 3a4ETy.
Pemienue 3amau.
72 | 72 | 18 | 18 37.75 0.25

BCEI'O




Coaepxanue OCHOBHBIX Pa3/1€eJIOB M TeM IMCUHUIIIMHbI
«OcHOBBI MaTeMaTH4YEeCKON 00pad0TKU HHpOpMaLHI»

Bba3ossblii pa3gen Nel.

Tema Nel: MuoxkecTBa.

Conepxanue: DIeMEHTHI TEOPUHA MHOKECTB. J[narpammel Oinepa-Benna.
Onepanuu ¢ MHOXeCTBaMU. MOIIHOCTh MHOKeCTB. CpaBHEHUE MHOYKECTB.

Tema Ne2: Jloruka.

Copepxanue: Pemienue noruyeckux 3ajad aHaJTUTHYECKUM METOIOM.
[TocTpoenue noruueckux cxem Juist Jiornueckux GyHkuuid. Tabnuiia UICTUHHOCTH.
3aKoHbI aNreOpbl JOTUKH.

Bba3soBbliii pa3men Ne2.

Tema Nel: KomOnHaTopuka, TeOprsi BEpOATHOCTE U METOAbI CTATHCTUKH.
Conepxanue: KoMmOnHaTopuka: mepecTaHOBKH, pa3MEIICHHs, COYETaHUS.

Onpenenenue, kaaccuUKaIs U COOTHOLICHUS CITydYalHbIX COOBITUMN, KITacCUYecKas
BEPOATHOCTH CIIy4alHOTO COOBITHS, Ki1acCHU(UKAIIHS 1 3aKOHBI pacIipe/ieNieHUs Cy4yalHbIX
BEIWYUH. YNUCIICHHBIE XapaKTEPUCTUKU PACIIPEAEIICHU CIIy4aliHbIX BEJIMUHH.

Ba3soBblii pa3gen Ne3.

I'mcrorpammsl pactipenenenus, Junarpammsl paccesaus. KoppensimonHslii ananu3. Meroasl
CTaTHUCTHYECKOW 00pabOTKH JaHHBIX

Tema Nel: PabGora B anekrponHbix Tabmaumax OOO Calc.

Tema Ne2: Pemienue 3a71a4 MaTeMaTUU4e€CKOM CTAaTUCTUKU B OHJIAMH-KaJIbKYJISI TOpPaX.

»



METOANYECKHE PEKOMEHJIAIIUH 110 OCBOEHHAIO
JANCIHUIIJIMHBI «OcHoBBI MaTeMaTH4YeCKOl 00padoTKku HHGOPMALMID)

Pexomenayembie 00pa3oBaTeIbHbIE TEXHOJOTHU:

- [locewmenue nexknui.

- [Tocelenrne npakTUUYECKUX 3aHATUM.

- BeimoiHeHNe JOMAITHUX CaMOCTOSITENIBHBIX 3a/IaHUM.
- BrinosiHeHrE KOHTPOJIBHBIX U J1a00OPATOPHBIX PadOT.

N3yyeHue TUCIMIUIMHBI Pa3eICHO Ha HECKOJIBKO Pa3/IesioB: BXOIHOM, TpU 0a30BbIX U UTOTOBBIH.
PaGoTbl, BXos1ME B 0A30BBIC M HTOTOBBIN pa3Jeibl, IBISIOTCS 00s3aTCIIBHBIMU, U, B
3aBUCUMOCTH OT Ka4€CTBA WX BBITOJIHCHUS, OIICHUBAIOTCS COOTBETCTBYIOIIUM KOJIMYECTBOM
0aJuIoB.

Brinonnenue nabopatopHbIX paboT MPOU3BOIUTCS COTIACHO «MeToIuuecKuM
PEKOMEHIAIUSAM JIJIsL CTYACHTOBY». BbIOOp 1a00paTOPHBIX ISl BHITIOJIHEHUS HA Ay TUTOPHBIX
3aHATUAX MTPOU3BOIUTCS TPETIOIaBaTEIEM B 3aBUCMOCTH OT OTBEJICHHBIX HA MPAKTUYECKHE
3aHSATHUS YACOB U YCIIEBAEMOCTH TPYIIIIHI.

KoHTtponbHbIe paboThI pa3garoTcs CTyIeHTaM B redaTHoM Bujie («KoHTpoabHBIE pabOoThI»).
CrangaptHoe kosindecTBo — 4 (110 3-6 3amanuii).

HJZCZHMPOGCZHMQ U opeavuzayuu e6pemeru, 0MEeoeno2o Ha uszydeHue 0ucuunﬂqul.

Pexomennyetcs cnada mabopaTopHBIX pabOT HEMOCPEACTBEHHO B ICHh U3yUeHUs TeMbI. B cirydae
OTCTaBAHUs WIM OTCYTCTBUS BO3MOYKHO CAMOCTOSITEIIbHOE BBIIIOJIHEHUE CO Cllavyeil Ha
NOCJEAYIOIINX 3aHIATUSAX.

KoHTponbHbie paboThl AOMKHBI OBITH CIIAHBI K 3aU€THOM HENee.

[Ipo6GremHbIe BOMPOCH! pa3pelialoTcsl Ha MHANBUAYATbHBIX 3aHATHSIX, Ha3HAYaeMbIX
MpernoiaBaTeyeM o Mepe HeOOXOAUMOCTH B KOJIMYECTBE, IPETYCMOTPEHHOM yUE€OHBIM TJIAHOM.
B cnydae pyGexHOT0 KOHTPOJISI CO CTOPOHBI JIeKaHaTa (akylbTeTa OauTbl HAUHUCISIOTCS 32
BBHITIOJTHEHHBIE U CIAHHBIE JTA00PaTOpHBIE U KOHTPOJIbHBIE pa0OTHl. Eciii OHM OTCYTCTBYIOT,
aTTecTalus He BBICTABIISETCS.

Cosemvbl no noo2omogke K 3auemy.

[Tpu MOATOTOBKE K TECTY CIEAYET MOBTOPUTH (haKTHUECCKUI MaTepuall, IpOpeIaTh THTIOBBIC
3a7a4u.
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Ipuioxenue S

TEXHOJIOTUYECKAS KAPTA PEUTUHT A JUCIIUILJIUHBI

HanMeHnoBanue Ypobenb/cTyrnenb Craryc qMCIHILUIMHEL KonuuaecTBo
MCIUIUIMHBI/Kypca 00pasoBanus B paboyeM yueOHOM 3a4CTHBIX
s P (OakanaBpuar, MarucTpaTypa) iaHe (b.1-b.6) CIMHUIL/KPEUTOB
OcHOBBI
MaTEMATUYECKOM
06paGoTKH OaxanaBp b1.0/11.02.01 2 kpexut (3ET)
uHdOopMaLUU

CMexHBIC JAUCHUITIINHBI I1O y‘le6HOMy IJIany

IIpenmecrByromue: [1IkonbHBIN Kype MaTeMaTUKU. Matemaruka.

ConyrcrByromue: EcrectBeHHOHay4YHast KapTuHa mupa, Madopmanmonnsie
TEXHOJIOTUU B IICUXOJIOTUH

[Tocnenyromue: [IpodunbHbie TpeIMEThI

BA30BbBIM MOIYJIb Ne 1

KomnuecTBo 0amioB 35 %

Conepsxanue ®dopma paboTh in ax
N3yuenne npencraBieHui 9 15
Texymas pabota OCHOB MAaTEMaTHUYECKOMN
00paboTku nHGOPMAITUU
N3ydenue meToq0B 12 20
MaTeMaTH4YeCKON 00paboTKH
uHpopmaruu. [ 'ucrorpamMmmel
U IarpaMMbl pacCesTHUSI
Uroro 21 35
BA30BBI MOJYJIb Ne 2
KonunuectBo 6amios 35 %
Conepxanue dopma paboTh
Min max
Texymas paGora Peuienne 3anau. 9 15
NuauBuayanbHOE 3a/1aHAE
Boinonnenue 12 20
1a00paToOpHBIX padboT

»




HUtoro

21

35

BA3OBBIM MOJIYJIb Ne 3
KomuuaecTBo 6amioB 35 %
Coneprxanue ®dopma padoTh .
min MmaxX
[TocraHoBKa 1 poBeieHNE 9 15
OKCIICPUMCHTA 110
Tekymas pabota CTATUCTHYECKOM
00paboTKe pe3yabTaToOB
V3MEPEHUIN
ITocTranoBka u mpoBeaeHNE 12 20
OKCIICPUMCHTA 110
CTaTHCTHYCCKOM
00paboTKe pe3yabTaToOB
W3MEpEeHUN
Htoro 21 35
HToroBeid MOyJIb
KomuaecTBo 6amioB 30 %
Conepxxanue dopma paboThI -
min maXx
W TOroBsIii KOHTPOJIH 3auer 18 30
Hroro 18 30
OO011e€e KOJIMUECTBO 0AJJIOB IO JUCIUAIIINHE min max
(1o WToramM M3ydeHHUs BCEX MOTyJIeH) 60 100

CooTBeTcTBHE p(‘ﬁTﬂHl‘OBLIX 0a/1710B H AKaJJeMHYECKOH 0IeHKH:

Oowee konuuecmeo Axademuueckad
HaopanHelx bannoe™* OleHKa
60— 72 3 (YI0BJIETBOPHTEILHO)
73 - 86 4 (xopomo)
87-100 S (0TVIH'THO)

*TIpH KomHUecTBe DEHTHHIOBHIX OamwioB Oomee 100, HeOOXOJHMO PAacCUHTEIBATE PEHTHHT YYeOHBIX AOCTHKEHHI

ody1aromerocs

A4 onpezeneHHA oeHkH kpaTHO 100 6amoB.

»




MHUHUCTEPCTBO HAYKHU U BBICIIETO OBPA30BAHUSI POCCUICKOM
®EJIEPALIUUA

denepanbHOE rOCYJapCTBEHHOE OI0JKETHOE 00pa30BaTENbHOE YUPEKACHHUE
BBICILIETO 00pa30BaHUs
KpacHosipckuii rocy1apCcTBeHHbIN MeArorn4ecKuii yYHUBEepCUTeT
uMm. B.II. AcradbeBa»
HNuctutyT Marematuku, GU3NKU U THHOPMATUKU
Kadenpa marematuku 1 METOJUKH 00yUYEHUSI MATEMATUKE

YTBEPXJIEHO OJIOBPEHO

Ha 3acefaHuu Kadeapl Ha 3acelaHuH

poTokoJt Ne 8 Hay4yHO-

oT «21» mas 2018 1. METOJUIECKOTO ; Mﬂﬁéﬁfmw
cosera UMOU OUBNKA U

3aB. xadeapoit npotokoJ Ne 9 .
ot «08» 06.

o/ Jlteyy  JLB. Ilkepuna 2018r.
%} JlupexTop

'r!. P I-/I"
oL _ A.C. Yura="os

r~ ———

®OH/] OLIEHOYHBIX CPEJICTB

JUTSL TTPOBEACHUS TEKYIETr0 KOHTPOJIS M MPOMEKYTOUHOM aTTeCTaIluu
00ydJaromuXxcs Mo JUCIHUIUIMHE

«OCHOBBI MATEMATUYECKOM OBPABOTKU UH®OPMAILUN»

Hamnpasnenne noarorosku 44.03.05 Ilegarornueckoe oopazoBanue
HamnpasnenHocts (mpoduiib) 06pa3oBaTeIbHON MPOTPAMMBI
«MaremaTtuka U uHOOpPMATHUKA)»

(xBanuuKaIys (CTETEeHb) «OaKaIaBp»)

(ounas ¢hopma obyuenus)

CocraBuTtenu: J Hestayk ILII., mpodeccop xadeaps
sl MaTeMaTHUKHA U METOJIUKU 00YyUYSHHUS
MaTeMaTHKH

Kpacnosipck 2019

»



IKCIHHEPTHOE 3AKJ/IIOYEHHUE HA ®OH/I OHEHOYHbLIX CPE/ICTB

[IpencraBieHHbId (HOH] OLEHOYHBIX CPEJCTB JJIs TEKYIIEH U IPOMEXYTOYHON aTTeCTaluu
cootBeTcTBYeT TpeboBanusiMm ®I'OC BO u mpodeccruonanbubiM cTanaaptam [lemaroruueckoe
oOpazoBanue (mpodeccuoHaibHas AEATEIbHOCTh B cdepe MOIIKOIBHOTO, HayajdbHOTO OOIIEro,
OCHOBHOTO 00IIero, cpeaHero odmiero odbpa3oBaHus) (BOCIUTATEIb, YUUTENb), YTBEPKICHHBIM
npukazom Muntpyna Poccuu ot 18.10.2013 N 544H.

[Ipennaraembie GOpMBI U Cpe/ICTBA aTTECTAllMU a/I€KBATHBI LIETSM U 3aJja4aM peaiu3aluu
OCHOBHOM Mpo(eccroHanbHOi 00pa30BaTEIBLHON MPOrpaMMBbI 110 HANTPABICHUIO MOATOTOBKU
44.03.01 Ilenarornyeckoe oOpa3zoBaHue, HAIPABICHHOCTH (TTpoduiib) MaTemaTuka.

OrneHouHbIE CPEACTBA U KPUTEPUU OLICHUBAHUS MPEJICTABICHBI B MOJHOM 00Bbeme. Dopmbl
OLICHOYHBIX CPEJICTB, BKIIOYEHHBIX B MPEJCTABICHHBIN (POHJI, OTBEYAIOT OCHOBHBIM MPHUHIIUIAM
dopmupoBanuss ®OC, ycranosineHHbiXx B llojoxkenun o ¢opmupoBaHuu (POHIA OIEHOYHBIX
CPEACTB  IJIsl  TEKYIIETO  KOHTPOJS  YCIEBA€MOCTH, NPOMEXYTOYHOM U  UTOTOBOU
(rocylapCTBEHHON HWTOTOBOI) aTrTecTaliMi OOYYaloIIUXCS MO 00pa3oBaTENbHBIM IPOrpaMmam
BBICIIIETO 00pa30BaHMs — MporpaMmam OakajiaBpuaTa, mporpaMMaM CIeluaInuTeTa, IporpaMmam
MarucTpaTypsbl, MporpaMmMaM MOATOTOBKM HAyYHO-TEJAAroru4eckKux KaJpoB B acClUPAHType — B
dbenepaaTbHOM TOCYAApPCTBEHHOM OFO/PKETHOM  00pa30BaTEIBLHOM  YVUPEKISHUHM  BBICIIETO
obOpazoBanus «KpacHOSIpCKHMI TOCyZapCTBEHHBIH IearorMuecKuii yHuBepcuteT uM. B.IL
ActadbeBay yTBepKIeHHOTO Mpuka3oM pekropa Ne 297 (m) ot 28.04.2018.

Pa3paGoTanHblii M TpENCTABIECHHBIN ISl AKCIEPTU3bl (OHJI OICHOYHBIX CPEJCTB

PCKOMCHAYCTCA K HUCIIOJIB30BAHHIO B ITPOHCCCE IMTOATIOTOBKH I10 yKaSaHHOﬁ ImporpamMmme.

15.05.2019 [IepuineBa B.A.

»



1. Ha3znauenue ¢oH/Ja OLIEHOYHBIX CPEACTB.

Heabro coznanna ®OC pucuumaubbl «OCHOBBI MaTeMaTH4ECKOW 00pabOTKHM WH(OpManum»
ABJIIETCS. YCTAHOBJICHHE COOTBETCTBUS YYEOHBIX TOCTHKEHHM 3alUIaHMPOBAHHBIM pe3yJbTaTaM
oOydyeHHs] U TpeOOBaHUSIM OCHOBHOM MNpOQecCHOHANBHON 00pa30BaTeIbHONM MPOrPaMMBl,
paboueit mporpaMMbl JUCHUTIINHBL.

®OC no auctuminae «OCHOBBI MaTeMaTUYECKOW 00pabOTKH HHGOPMALTUN 3aJa4H:

- OLEHKa YpOBHS C(QOPMUPOBAHHOCTH KOMIIETEHIMH, XapaKTepHU3YyIOIIMX CIOCOOHOCTD
BBIMYCKHUKA K BBIMOJIHEHUIO BHUAOB MPOPECCUOHAIBHON JAESITENIbHOCTH MO KBaIM(PUKALUU
OakanaBp, OCBOEHHBIX B MIPOLIECCE U3YyUEHUS TAHHON AUCIUIUIMHBI.

®OC pa3padoTaH HAa OCHOBAHUM HOPMATHBHBIX IOKYMEHTOB!

- (penepanbHOrO rOCYIapCTBEHHOTO OOpA30BATENBHOIO CTaHAAapTa BBICHIETO OOpa30BaHUS IO
HarpaBieHuio noarotoBku 44.03.05 [egaroruueckoe oOpazoBanue (YpoBEeHb OakaiaBp);

- OCHOBHOM NMpodeccuoHaIbHON 00pa30BaTEILHON MPOTrpaMMBbI BBICIIIETO 00OpPa30BaHUSs;

- Tlonoxenus o dopmupoBanur (QPOHIA OLEHOYHBIX CPEICTB [JISi TEKYIIEro KOHTPOJIS
yCIIEBa€MOCTH, MPOMEKYTOUHON M MTOTOBOM aTTeCcTallMk OOYYalolUXCs MO 00pa3oBaTeIbHBIM
nporpaMMam BbICIIEro o0pa3oBaHUs — MporpamMmaM OakanaBpuara, IporpaMMam CIieluaInuTeTa,
nporpaMMaM MarucTpaTypbl, NporpaMmaM T[OJATOTOBKM HAay4YHO-IIEIaroru4eckux KaJapoB B
CTyJIEHTYype B (penepaibHOM rocyJapcTBEHHOM OIO/IKETHOM YUPEKJIEHUU BBICIIETO 00pa30BaHus
«KpacHosipckuil TOCyIapCTBEHHBIM Tenarorudeckuii yaupepcuteT uM. B.II. ActadbeBa u ero
bunnanax.

2. llepeyeHb KOMNETEHUMI ¢ yKa3aHUeM 3TanoB ux ¢popMupoBaHusl B mpouecce U3ydeHUs
aucUnInHbl «OCHOBBI MaTEMaTUYECKON 00paboTKe HH(PpOPMAITUN

Ilepeyensb kommneTeH U, (OPMHUPYEMBIX B IPOLIECCE U3YUEHUS JUCIUIIINHBL:

- CHOCOOHOCThb MPUMEHSTH COBPEMEHHBIE METOJUKM UM  TEXHOJOIMU  OpraHu3aluu
o0Opa3oBaTeIbHON JESATEIHPHOCTH, JHUATHOCTUKMA M OIEHWBAaHMS KadecTBa 00pa30BaTeIbLHOTO
mporiecca 1o pa3InIHbpIM o0pa3oBareabHbIM porpamMmaM (I1K-1);

- TOTOBHOCTBIO K pa3pabOTKe W peanu3alid METOJIWUK, TEXHOJOTUH M MPUEMOB OOydYCHHS, K
aHaJIu3y pe3yJbTaTOB IIpollecca WX HCMOJIb30BaHUS B OpPraHU3alMsIX, OCYIIECTBISIONIUX
oOpa3oBareibHyIO nesTenbHOCTh (ITK-4).

»



1.2.

Jransbl GOPpMUPOBAHMSA U OLICHMBAHUSA KOMIIETCHIMI

OneHouHoe
KoMreTertus JucuuninuHel, NPaKTHKHY, y1aCTBYIOIIHE B Tun cpeacrso/KUM
(hopMUpPOBaHUN TaHHOW KOMITETECHIINU KOHTPOJIA Hom | ®opma
cp
(TTIK-1) WNudopmanronHas KyapTypa Texymmun 1 3anauu
CIOCOOHOCTh oOpa3oBaTesibHOM opranuzanuu; Hay4uno- KOHTPOJIb u
MIPUMEHSITh UCCJIEIOBATENbCKUN CEMUHAD; ycreBaeMocT | 2 npumep
COBPEMEHHBIE [IpoexTupoBaHre ¥ MOHUTOPUHT u BI
METOJUKH U 00pa30BaTeNIbHBIX PE3Yy/IbTATOB; [Tpomexyrou | 5 OK3aMeH
TEXHOJIOTUHU [IpoexTrpoBaHre 06pa3oBaTENbHbBIX Has
OpraHu3aluu MIPOrpaMM MO0 OCHOBaM MAaTE€MaTH4YEeCKOU aTTecTauus
oOpa3oBatenbHON | 00paboTke nHpopmanuu; [IpoekTupoBanue
NEeSITENIbHOCTH, MIPOrPaMM HCCIIEI0BATENbCKON AEITEIbHOCTH
JMarHOCTUKH U yuamuxcs; Metoimka o0ydueHus 0CHOBaM
OLICHUBAHHUS MareMaTH4eckoi 00paboTKu MHGOpMAIIUU HA
KayecTBa npouiIbHOM ypoBHE; MeToiuka
00pa30BaTeNILHOTO | (hOPMUPOBAHHS TPOSKTHOM JEATEILHOCTH
mpotecca 1o yuamuxcsi; Metomka o0ydeHrs 0CHOBaM
pa3INYHbBIM MaTeMaTH4ecKoi 00paboTKU MH(POpMAIIH B
00pa3oBaTeNIbHBIM | MPoeCCHOHATBHOM 1TKOJIe; MeToquKa
IIporpaMMam HCIO0JIb30BaHUs HU(POBBIX 00pa30BaTEIbHbBIX
pecypcoB B 00y4e€HUN MaTeMaTUYeCKON
CTaTUCTUKH; VIHHOBAallMOHHBIE IPOLIECCH] B
oOpasoBanum; [IpakTrka 1o noyry4eHuro
po(hecCHOHABHBIX YMEHUH U OTIbITA
po(hecCHOHAILHON AEATEIbHOCTH
(TIK-4) HNudopmanrionHas KyabTypa Texymuii 3 3anauu,
TOTOBHOCTBIO K | oOpa3zoBarenbHOM opranu3anuu; Hayuno- KOHTPOJIb JIOK-Ba
pa3paboTke U | UCCIIeIOBATENIbCKUI CeMUHap; ycneBaemoct | 4 TeopeM,
peanu3anum [IpoexTrpoBaHre 1 MOHUTOPHHT u IpuMep
METO UK, 00pa3oBaTeNIbHBIX Pe3yiIbTaToB; JlenoBoi [Tpomexyrou | 5 Bl
TEXHOJIOTUI U | THOCTpPaHHbIN sA3bIK; MeToanka Hasl
IIPUEMOB (bopMupoBaHUs UCCIIEI0BATEIBCKON aTTecTauus
oOyueHus, K | AeITeTbHOCTH yuaruxcs; Pasutue
aHaIN3y OOIIEKyIBTYPHBIX KOMIETEHIUH yyalluxcs B
pe3yabTaToB polecce MPUMEHEHUSI METOJIOB
npoiecca UX | MaTeMaTuyeckoil cratuctuky; [lenaroruka
MCIO0JIb30BAHUS B | BIIEKTPOHHOIO U AUCTAHIIMOHHOTO OOy4YECHHUSI
OpraHu3anusx, MaTEMaTHYECKON CTAaTUCTUKHU; YTIpaBIICHUE
OCYLIECTBIISIOMIMX | y4eOHOH e TeTbHOCTHIO Ha OCHOBE
00pa3oBaTesbHyl0 | HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
NeATENIbHOCTD TEXHOJIOTHi; MeToIMKa KOMIIBIOTEpHOI
JIMarHOCTHKH pe3ybTaTOB O0Y4EHHUS;
[IpakTHKa 10 MOJIy4EHUIO
npodeccuoOHaNbHBIX YMEHUH U OTIbITA
poheccuoHaNbHON AeATEIbHOCTH;
[IpennumioMHas npakTuka

»




3.D0oH/ OLIEHOYHBIX CPEACTB AJIsl IPOMEKYTOYHOM aTTecTalul

3.1 ®oHABI OLIEHOYHBIX CPEJICTB BKIIOYAIOT: 3a4ET

O11eHOYHEBIC CpeacTtBa, BKIIIOYAIOT:

IO OCHOBaM MATEMATUYECCKOU

uH(pOpPMAaLIMH, IPUMEPHI U YIPAKHEHUS

O1leHOYHOE CPEACTBO 3aUET

00paboTku

[IpoaBUHYTHIN YPOBEHB

ba30BbIl1 ypOBEHB

IToporoselii ypoBeHb

c(hopMUPOBAHHOCTH chopMUPOBaHHOCTH c(hopMUPOBAaHHOCTH
dopmupyemsie KOMIIETEHIUHI KOMIIETEHIIN I KOMIIETEHIINI
KOMIICTHIH (87-100 Gamion) (73-86 Gamos) (60-72 Garna)*
Y/IOBJIETBOPUTEIHHO/3aUT
OTJINYHO/3aYTEHO XOpOI10/3a4TEHO CHO

[K-1 Ha nponsunyrom ypoBue | Ha  6azoBom  ypoBHe | Ha moporoBom ypoBHe
CHOCOOEH MPUMEHSITh crocoOeH MPUMEHSThH | CIIOCOOEH MIPUMEHSATH
COBPEMEHHBIE METOJIMKH | COBPEMEHHbIE METOJIMKH | COBPEMEHHbBIE METOIUKHU
Y TEXHOJIOTUU " TEXHOJIOTUH | U TEXHOJIOTUHU
OpraHu3alun OpraHu3aluu OopraHu3anuu
00pazoBaTebHON 00pazoBaTeIbHON 00pa3zoBaTeIbHON
NeSITEeNIbHOCTH, JEeSITENIbHOCTH, JeSITeNIbHOCTH,
JTMArHOCTUKH U JTMarHOCTUKHU U | AMarHOCTUKH u
OIICHUBAHMSI KauecTBa OIICHUBaHUS Ka4yecTBa | OLIEHUBAHUS Ka4yecTBa
00pazoBaTeIbHOTO 00pa3oBaTeIbHOTO 00pa3oBaTeIIbLHOTO
mpoliecca Mo pa3jiMyHbIM | IIpoIlecca M0 Pa3InYHbBIM | Mpoliecca Mo pa3IudHbIM
o0pa3oBaTeNbHBIM 00pa3oBaTeIbHBIM 00pa3oBaTEIbHBIM
IporpaMmam porpaMMam porpaMMam

I1K-4 Ha npoasunyrom ypoBae | Ha 6a3oBom ypoBHe rotoB | Ha moporoBoMm ypoBHE
rOTOB K pa3paboTKe U K pa3paboTke U | TOTOB K pa3paboTke W
peau3aii METO/IUK, peanuzanuu METOJIMK, | peaqu3aluu METO/IUK,

TEXHOJIOTUH U IPUEMOB
o0Oy4eHus, K aHaJIU3y
pe3ysabTaToOB Mpolecca UX
UCIOJIb30BAHUS B
OpraHu3anusx,
OCYLIECTBIISIOMINX
00pa3oBaTeNIbHYIO
JeSITeIbHOCTD

TEXHOJIOTUH U IPUEMOB
oOyyeHMs, K aHalu3y
pe3y/nbTaToOB MpoLEecca ux
UCIIOJIb30BAHUS B
OpraHu3anusx,
OCYLLECTBIISIOLINX
00pa3oBaTesIbHYIO
JIeSITEIbHOCTh

TEXHOJIOTUH U IPUEMOB
oOyueHMs, K aHalIu3y
pe3ysIbTaTOB MpoLecca X
UCIOJIb30BAHUS B
OpraHu3anusx,
OCYILECTBIISIOLINX
00pa3oBaTesIbHYIO
JIeSITEIbHOCTh

4, @DoHJ OLIEHOYHBIX CpeacTB AJd TEKYHIECI0 KOHTPOJIA YCIIEBACMOCTH

(DOHI[BI OLOCHOYHBIX CPCACTB, BKIIFOYAIOT:

Kpurepun ornenuBanusi (CM. B TEXHOJOTMYECKOM KapTe peWTuHra B padoueit

nporpaMme AUCHUIUIMHBI «OCHOBBI MaTEMAaTUYECKOW 00paboTKH HHPOPMAITIN ).

Kputepuu onieHnBaHus 10 OLIEHOYHOMY CPeACTBY 1 — TeMe MporpaMmel

Kputepun oneHuBanusi

KounuyecTBO 02/1710B (BKJIaJ B pEUTHHT)

CopepxarenbHasi COCTaBIISIIONIAS

5

3aJadyu




Odopmnenue paboTh

5

OneHka TOKIaaa 10 IUarHOCTUYECKON KapTe

5

MakcuMaJbHBINA 0211

15

Kpurtepun oneHuBaHusi 10 OLEHOYHOMY CPeACTBY 2 — TEME IPOrPAMMBI

Kpurepuu ouennBanus

KounyecTBo 0a/1510B (BKJIAJ B PETHHT)

ConepxarenbHas COCTaBIISIONIAS 10
Odopmnenue paboTh 5
OrneHka 1o AMarHOCTUYECKOM KapTe 5
MakcumMaabHbIi 6211 20

Kpurtepuu oueHMBaHus 10 OLEHOYHOMY CPEACTBY 3 — TEME IPOrpaMMBbl

Kpurepuu ouennBanust

KonunvecTBo 0a/1510B (BKJIaJ B PEHTHHT)

ConepxaTenbHasi COCTaBIISIONIAS 5
Odopmnenue paboTh 5
OueHka no IMarHOCTUYECKOM KapTe 5
MakcuMAJIBLHBIH 0211 15

KpuTtepun oneHnBanusi no oneHouyHomy cpenactBy 4 — [Ipoekr 2

KpuTtepuu oueHuBanust

KoaunvecTBo 0a/1510B (BKJIAJ B PETHHT)

ConeprxarenbHas COCTaBIISIOIIAS 10
Odopmnenue paboThI 5
Or1eHKa 1Mo AMArHOCTHYECKOH KapTe 5
MakcuMaJIbHBIH 0211 20

3.2.3. AHayu3 pe3yJbTATOB 00y4eHHs U NepevYeHb KOPPEKTUPYIOIIUX MEPONIPUATHH 110

y4yeOHoii Aucuumiute. Mzyyenue Kypca npoBOAUTCS, B COOTBETCTBUU C yUCOHBIM ILJTAHOM.

Y4eOHble pecypcehbl.

KapTta antepatypHoro odecnedenus nucuuminnabl ([Ipunoxenue 6).

Kapta maTepuajibHO-TeXHHYeCKOii 0a3b1 qucuumiauabl ([Ipunoxenue 7).

»



banuk konmponvnvix 3a0anuii u 6onpocos no oucuyuniune «OcHoswl
Mamemamuyeckou 0opadomku ungopmayuu

3agaum no 6azoBomy pasaeiny I
Bapuanr 1.

6) Haitnure: [7;15]N[10;25];

7) W3 rpynmsl CTYACHTOB HA 3aHSTHS B XYJI0KECTBEHHYIO IIKOJIy XOIAT 7 YEIOBEK, a B
CIIOPTUBHBIC CEKIMHU - 18, IpuYeM 5 4eoBeK OJJHOBPEMEHHO 3aHHUMAIOTCS UCKYCCTBOM H
cioptoM. CKOJIBKO CTYJCHTOB HE MOCEIAIOT HUKAKUX 3aHATHUH, €CIIM BCEro B rpymme 25
4eJI0BeK?

8) IIpoBephTe C MOMOIIBIO TAOIUI] HICTUHHHOCTH 3aKOH KOHTpano3uimu (A—>B)e>(~B—>-A).

Bapuanr 2.

e Haiimure: (-1;1)N[-1,0);
¢ B —noaMHo)kecTBO MHOXeCTBa A, ux nepeceuenne — Q. UTo MOKHO cka3aTh O
MHOXkecTBe B?

e CocraBbre Tabmuiy uctuHHOCTH 471t pyHKIUH (—XAY) vX 1 HapucyiTe e¢
JIOTHYECKYIO CXEMY.

Bapwuant 3.
a) Haitmure: (-1;1]1N[-1;0);
b) 3amrpuxyiite maOX)ecTBo AU(B\C):
B C

A

¢) CocraBbTe TabMUIy HCTUHHOCTH A1 pyHKIUH (—XAY) VYY), 1 HapUCyiTe e€
JIOTHYECKYIO CXEMY.

Bapuanr 4.
1) Haiiure: (0; 5) ¢ [0; 5].

2) 3Bamrpuxyiite MHOXecTBO AN(CUB):
B C

A

3) IIpoBepbTe C MOMOIIBIO TAOTUI] HICTHHHOCTH 3aKOH JUCTPHUOYTUBHOCTH KOHBIOHKITHH:
AN(BvC)>(AAB)V(AAC)

»



Bapuanr 5.

1) Haitgute: [5; + o) € [0; + o0);

2)

3

9

1)

Cremnenb ekapToBa MPOU3BEICHHS MHOKECTB BceX prIO B Tuxom okeaHe, Bcex
HaTypaJbHBIX YHCEN U BCEX 3B€3/1 B [ aakTuke paBHa...

CocraBbTe TaOIHIy HICTUHHOCTH JUTSl PYHKIIUN —|(—|X v —|Y) vX, ¥ HapuUCyHTe e¢
JIOTUYECKYIO CXEMY.

3ada4yu no 6azoeomy pasdesny 2.
Tema II1.1: CBoiicTBa BEpOSATHOCTEH CITy9allHBIX COOBITHIA

B ypue copepxutcs S5 uepHsix u 4 Oenbix mapa. Haynauy usBneden oaus map. Haiitu
BEPOSITHOCTh TOTO, UTO 1IApP, U3BJICYEHHBIN U3 YPHBI, OKAKETCS YSPHBIM.

B ypue coxepxutcs 8 uepHbix U 4 Oenbix mapa. Haynauy usBneden oaus map. Haiitu
BEPOSITHOCTh TOTO, UTO 1IApP, U3BJICYEHHBIN U3 YPHBI, OKAXKETCS OCIIBIM.

B ypHe comepxutcs 9 depHbIX M 4 OenbIx Immapa. Haymady w3BiedeHBI JBa Imapa.
HaiiTi BeposTHOCTH TOTO, YTO OHU 002 OKAXKYTCSI YEPHBIMH.

B ypHe comepxutcs 7 yepHbIXx W 3 Oenbix mapa. Haymauy w3BiedeHsl JBa 1Iapa.
HaiiTi BeposTHOCTH TOTO, YTO OHU 002 OKAXKYTCSI OEJIBIMHU.

B ypHe comepxutcs 5 yepHbIXx U 4 Oenbix mapa. Haymauy w3BiedeHsl JBa 1Iapa.
Haiitu BEpoATHOCTH TOTO, YTO OHU OKaXXYTCS pa3HOTO [IBETA.

B kaxmoit M3 aByX ypH comaepKuTcs 6 depHbIX W 4 Oenbix mapa. M3 mepBoil ypHBI
Hay/ady U3BJIEYEH OJIMH IIap U MEPENOXKEH BO BTOpYy. HallTu BEpOATHOCTH TOTO, YTO
map, U3BJICYEHHBIN U3 BTOPOU YPHBI, OKAKETCSI YEPHBIM.

B xaxmoit u3 nByx ypH coaepXuTcs 6 depHbIX u 7 OenbIx mapoB. M3 mepBoit ypHBI
Hay/la4dy M3BJIEYEH OJIMH ILIAp U IMEpeoKEeH BO BTOpyro. HaliTu BEpOSITHOCTH TOro, 4TO
map, U3BJICYCHHBIA U3 BTOPOH YPHBI, OKKETCS OCITBIM.

B kaxmoit u3 AByX ypH coaepXuTcs 8 uepHbIX M 2 OenbIx mapa. M3 BTOpod ypHBI
Hay/ady HU3BJEYEH OJIMH IIap M MEPEJoKEeH B NepByro. HailTu BEpOATHOCTH TOro, 4TO
map, U3BJICYEHHBIN U3 MIEPBON YPHBI, OKAXKETCS YEPHBIM.

Crynent 31aet 40 u3 50 BonpocoB nporpammsl. HaliT BEpOSTHOCTB TOTO, YTO CTY/IEHT
3HaeT 2 BOIPOca, COJEPIKAIINECs B €ro IK3aMEeHallMOHHOM OuJIeTe.

JIBe xoman bl 1o 20 CIOPTCMEHOB MPOU3BOIAT KEPEObEBKY A1 IPUCBOCHUS HOMEPOB
y4acTHUKaM copeBHOBaHUil. /[Ba OpaTa BXOIAT B COCTaB pa3NU4HbIX KoMaH. Haiitu
BEPOSTHOCTH TOTO, YTO OpaThst OyAyT y4acTBOBATH B COPEBHOBAHUSX MOJI OJTHUM U TEM

e HomepoM 18.

JIBe nepdopaTopiiuiibl HAOUIU MO OJMHAKOBOMY KOMILIIEKTY epoKapT.
BeposTHOCTh TOTO, 4TO MepBas nepopaTopuiria A0MycTUT omnoKy pasHa 0,1; s
BTOpPOH nepdopaTtopiIuilsl 3Ta BeposTHOCTH paBHa 0,2. [Ipu cBepke nepdoxapt Oblia
oOHapyxeHa omunoka. HaliTu BeposSTHOCTb TOTO, YTO OIINOIACh BTOpast
nepdopartopiuma.

Tpu cTpenka mpou3Benu 3aiM Mo Leau. BeposTHOCTh NOopaXkeH!s LU NEPBBIM
CTPEJIKOM paBHa P1; 1711 BTOPOTO U TPETHETO CTPEIKOB 3TH BEPOSTHOCTH COOTBETCTBEHHO
paBHbI P21 P3. HaiiTi BepOSTHOCTB TOTO, YTO: @) TOJIBKO OJIMH U3 CTPEIKOB MOPa3UT
11eJ1b; 0) TOJIBKO JIBa CTpEJIKa MOpasAT LeJb; B) BCE TPU CTPEJIKA MOPa3sAT Leib, €CIH:

»



P1=0,6 P,=0,9 P3=0,8
P1=0,7 P,=0,8 P3=0,9
P1=0,8 P,=0,9 P3=0,9
P1=0,3 P,=0,9 P3=0,7
P1=0,5 P,=0,5 P3=0,5

P1=0,8 P,=0,8 P3=0,9

P1=0,7 P,=0,5 P3=0,4

P1=0,4 P,=0,8 P3=0,9

P1=0,7 P,=0,7 P3=0,9

P1 =09 P, =0,8 P3=0,9

1) U3 tpex opyauii MpOU3BEIN 3T

1o uenu. BeposTHOCTh nomnaganus
B 11€JIb TIPH OJTHOM BBICTpEIIE U3
nepBoro opyaus pasHa Pl; ms
BTOPOTO ¥ TPETHETO OPYIAHH ITH
BEPOSITHOCTH COOTBETCTBEHHO
paBubl P2 u P3. Haittu
BEPOSITHOCTH TOT0, YTO: &) XOTsI OBl
OJIH CHApsJI IOTAJET B II€JIb; 0)
XOTsI OBbI JIBa CHapsia MOMaayT B
1eJ1b, €CIIU:

P1=0,6 P,=09 P3=0,8

P1=0,7 P, =0,8 P3=0,9P1=0,8 P,=0,9 P3=0,9

P1=0,3 P,=0,9 P3=0,7

P1=0,5 P,=0,5 P3=0,5

P1=0,8 P, =0,8 P3=0,9

P1=0,7 P,=0,5 P3=0,4

P1=0,9 P, =0,8 P3=0,9P1=0,4 P, =0,8 P3=0,9

P1=0,7 P,=0,7 P3=0,9

2) JlBa ctpernka MpoOU3BEIH MO OJHOMY BBICTPEITY [0 MHUIIICHH. BeposATHOCTh MOpaKeHHsI
MUIIEHU KOXABbIM U3 CTPEIKOB paBHa P11 P> cooTBeTCTBEHHO. HailTh BEpOSTHOCTH TOTO,
YTO: a) 00a CTpesIKa Mopas3sAT MUIIEHB; 0) 00a CTpeKa MPOMaxXHYTCS; B) TOJIBKO OJIMH
CTPEJIOK MOPa3UT MUILEHB; T') XOTS ObI OJJUH U3 CTPEJIKOB MOPA3UT MUIIEHB, €CITH:

P1=05P>=0,5
P1=0,4 P,=0,8
P1=0,8 P,=0,8
P1=0,7 P,=0,5
P1=0,7 P,=0,7

P11 =0,9 P,=0,8
P1=0,6 P,=0,9
P1=03 P>,=0,9
P1=0,7 P,=0,8
P1=08 P,=0,9

3) BeposTHOCTB XOTsi ObI OJTHOTO MOTIAAHUS MPH JBYX BBICTpeiax paBHa P. Haiitu
BEPOSITHOCTh YEThIpEX MOMaJaHui MpHU MSATH BBICTpETax, €Clu:

P=0,99
P=0,98
P=0,95
P=0,90

P=0,85
P=0,80
P=0,75
P=0,70

4) U3 a’poBoK3alia OTIHPABUIINCH 2 aBTOOYCa-dKCIpecca K Tparnam CaMOJICTOB.
BeposTHOCTE CBOEBPEMEHHOTO MPUOBITHS KaX 100 aBTo0yca B a’3ponopT paBHa P.
HaiiTu BeposiTHOCTB TOTO, YTO: a) 006a aBTOOYCca MpUOYAYyT BoBpeMsi 0)o0a aBToOyca
OTI03/1a10T; B) TOJILKO OJJMH aBTOOYC MPUOYIET BOBPEMsI; I') XOTs Obl OUH aBTOOYC

npudyaeT BOBpeMs., €CIH:
P=0,99
P=0,98
P=0,95
P=0,90

P=0,85
P=0,80
P=0,75
P=0,70

Tema I11.2-3;: DneMeHTH MATEMATUYECKONU CTATUCTUKHU
O0paboTka pe3ynpTaTOB U3MEPEHUIN

»



Haiitu mamemamuueckoe odxcuoanue, oucnepcuio, cpeoHekeaopamuyeckoe OmKioOHeHue
JUCKPETHOM CllydyailHOM BeIM4YMHBI X 110 JaHHOMY 3aKOHY €€ paclpeeieHus], 3aJaHHOMY B

BUE TAOJIULIBL;

Xi 15 19 24 27 30
Pi 01 0,2 0,3 0,1 0,3
Xi 1 2 3 4 5
Pi 0,1 0,2 0,2 0,1 0,4
Xi 5 7 9 11 13
Pi 0,2 0,2 0,2 0,1 0,3
Xi 2 4 6 7 13
Pi 01 0,1 0,3 0,2 0,3
Xi 9 10 11 12 13
Pi 0,3 0,2 0,1 0,1 0,3
Xi 0,8 0,9 1,1 1,5 1,7
Pi 0,1 0,2 0,1 0,1 0,5
Xi 2,5 3,5 4,0 4,5 5,0
Pi 0,5 0,1 0,1 0,1 0,2
Xi 1,5 1,9 2,4 2,7 3,0
Pi 0,2 0,2 0,3 0,1 0,2
Xi 0,15 0,19 0,24 0,27 0,30
Pi 0,1 0,2 0,3 0,3 0,1

»




Xi

900

1090

1024

1027

1030

Pi

0,4

0,2

0,1

0,1

0,2

Hap ciyuaiiHoil Bemn4MHOM, pacipeesIeHHOM 110 HOpMalIbHOMY 3aKOHY, ITpousBeaeHo N

OIIBITOB. HOJIy‘-IeHI)I OILICHOYHBIC 3HAYCHHUA MAaTEMAaTUYCCKOT'O OKHAaHHUA - X u

CPEIHEKBAPATUUECKOTO OTKJIOHEHUS - 0. HailTu dosepumenvubiii unmepean ¢ 3aJaHHON
HaJIe)KHOCTBIO f3.

a) N=10, X =4.6, 0=1.2, /=0.99
b) N=20, X =5.6, 0=1.05, $=0.99
¢) N=40, X =55, =12, #=0.95
d) N=50, X =556, 0=12, #=0.95
&) N=70, X =88, =12, $=0.90

fy N=80, X =7.05, 0=2.02, #=0.90

g) N=100, X =66.2, 0=5.4, /==0.8
h) N=100, X =908, 0=24, 3=0.8

i) N=100, X =0.05, 0=0.01, #=0.99
j) N=100, X =0.89, 0=0.18, #=0.95

Hap ciny4aiiHON BETHUMHOM, paclpeaeeHHOM 110 HOpMaIbHOMY 3aKOHY, Ipou3BeneHo 10

OIIBITOB. HOJ’Iy‘II/ITB OLICHOYHBIC 3HAYCHUSA Mamemamuieckoco 0ICUOAHUSL - X )

CpeOHeK8adpamuyecko2o omkioHeHus: - 0. IIoCTpouTh dogepumenvhblii unmepesan 1sc
JOBEPUTEIBHON BeposiTHOCTHIO 0,95.

Ne onvima - | 1 2 3 4 5 6 7 8 9 10
Xi 10.1 | 105 | 10.1 | 10.1 | 10.2 | 10.3 9.8 9.9 10.0 | 10.3
No onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 101 105 101 101 102 103 98 99 100 113
No onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 055 | 056 | 063 | 050 | 049 | 052 | 051 | 058 | 053 | 0.51
No onvima - | 1 2 3 4 5 6 7 8 9 10
Xi 66 65 63 64 68 61 69 62 66 65
No onvima - | 1 2 3 4 5 6 7 8 9 10
Xi 562 580 577 590 569 587 5901 568 576 588
Ne oneima - | 1 2 3 4 5 6 7 8 9 10
Xi 12 13 13 13 15 16 12 11 10 15

»




Ne onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 0.001| 0.002| -0.004| -0.003| 0.007|-0.006| 0.004| -0.002| 0.004| 0.004

Ne onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 25 26 28 23 24 26 29 25 21 26

MNe onvima - 1 1 2 3 4 5 6 7 8 9 10
Xi 448 449 442 446 447 445 441 442 442 445

Ouenuts cosmecmnoe pacnpeoenenue geposmuocmeti Benuuud X u Y (Haiitu ko3 dunment
koppesuu X u Y):

Yi 448 449 442 446 447 445 441 442 442 445
Xi 0.2 0.3 0.1 0.3 0.4 0.1 0.2 0.2 0.1 0.3
Yi 4 6 2 6 7 3 4 9) 1 6
Xi 0.2 0.3 0.1 0.3 0.4 0.1 0.2 0.2 0.1 0.3
Yi 5 9 3 8 11 3 6 7 4 10
Xi 0.2 0.3 0.1 0.3 0.4 0.1 0.2 0.2 0.1 0.3
Yi 448 449 442 446 447 445 441 442 442 445
Xi 0.001| 0.002| -0.004| -0.003| 0.007|-0.006| 0.004| -0.002| 0.004| 0.004
Yi 0.001| 0.002| -0.004| -0.003| 0.007|-0.006| 0.004| -0.002| 0.004| 0.004
Xi 0.2 0.3 -08 | -06 | 014 | -0.1 0.7 -0.4 0.8 0.9
Yi 25 26 28 23 24 26 29 25 21 26
Xi 2 2 3 2 2 3 3 3 2 3
Yi 25 26 28 23 24 26 29 25 21 26
Xi 0.2 0.3 0.3 0.2 0.2 0.3 0.3 0.3 0.2 0.3
Yi 12 13 13 13 15 16 12 11 10 15
Xi 1.2 1.3 1.1 1.3 1.4 1.1 1.2 1.2 1.1 1.3
Yi 48 49 52 50 59 64 50 45 42 61
Xi 12 13 13 13 15 16 12 11 10 15

Havimu eeposimnocms nonadanus eenuyunvl X, pacnpeoeneHHol no HOpMaibHOMY 3aKOHY, 8
3a0anHbII UHMEPBAT, eCliu U36ECHbL NAPAMEMPbl €€ PACNPeOeNeHU:

Hnmepesan Ilapamempuol pacnpedenenus
(4.7;0) a=4.6 =12
(4.5;5.5) a=5.6 o=1.0
(57;60) a=55 o=12
(550;560) a=556 o=12

»




(90;95) a=88 =12
(6.8;6.9) a=7.05 0=2.02
(70;71) a=66.2 =54
(850;950) a=908 =24
(-0;0.04) a=0.05 0=0.01

(0.9;0) a=0.89 0=0.18

HnaKTHK!!!![!I/IQHTH[H!BQHHI)IQ JalaHns

Jla6opamopHasa pa6oma. Pacuem zeHepa/1bHbIX napamempos pacnpedeseHus on
8bl60POYHBbIM AAHHLIM 8 IT

[logroTroBbTe B  3JIEKTPOHHBIX TaGJMUIAX MUHU-TIPOTPAMMy IO  PacCYeTy
OTHMCATEeNIbHONW CTaTUCTUKU JIJIS psijia SMIIUPUYECKUX JAHHBIX C MAKCUMAJIbHBIM 00'bEMOM
BbIGOpKU - 100, A1 aToro B ciaeAywlinve sT4eHKU BBeguTe GOpMyJsibl I QYHKIUH

Ix

(MmacTep ¢yHKIMH HaxOAUTCA B CTpoke dopmyn - JIN60 C MOMOUIbI0 KOMaH/bl
IJIaBHOTO MeHI Bcmaska-®yHkyus...), pacCydThbIBaOL[Me pa3JiMYHble CTAaTUCTUYECKUE

napaMmeTpbhl:

Cmamucmu4yeckuii
napamemp

Aueiika

Beodumas ungpopmayus

HcxodHble daHHble

>
N
=

_
S duana-30H

OtdopmaTupyiiTe AuMana3zoH HesPKOM 3eJIEHOW 3aJMBKOU M
pamkoi. B Al HanumuTe «/laHHble BbIOOpKHU». BBeauTe B
cToJibel] JaHHble Balled BbIGOpKU (He 6Gosiee 100, ecsim
Heo0XoAMMO 06pabaTbiBaTh 6OJILIIUKA MACCUB, UCIOJIb3YUTE
3/leCb U Jlajiee Mana3oH HeoOX0JUMbIX pa3MepOB, HApUMep
A2:A502). B koHUe paboOTbl NOPUBOJUTCA MpPUMEP
BbIOOPOYHBIX JAHHBIX

06%em 8b160pKU

C2

®yukuua CYET (COUNT) u3 kateropuu «CTaTUCTUYECKHEY,
KOTOpas MOJCYUTBHIBAET KOJHUYECTBO YUCJIOBBIX 3HAYEHUH B
¥ccielyeMOM Jihala3oHe, MITHOPUPYS UHbIe TUIBI JaHHbIX. B
noJie «<3HayeHue 1» yka3aThb aranasoH A2:A102

MakcumasavHoe
3HayeHue

C3

MAKC (MAX) u3 kateropuu «CTaTUCTUYECKHE» — BBIYUCJISIET
MaKCUMMaJlbHOe 3HaueHWe U3 CIUCKa aprymeHToB. B mnose
«3HavyeHUe 1» ykasaTh guamna3oH A2:A102

MunumasbHoe
3HayeHue

C4

MHWH (MIN) - u3 kateropuu «CTaTUCTUUYECKUE» BBIUUCSET
MHUHHUMaJIbHOE 3HaYeHUe U3 CIHUCKa aprymeHToB. B mose
«3HayeHHue 1» ykasaTb guana3od A2:A102

Pasmax evl6opku

C5

Beegute popmyiy:
=C3-C4

Moda

Ceé

MOZA (MODE) - wu3 kareropuu «CTaTUCTHUYECKHE»
BBIYUC/SAET BBIOOPOYHYIO MoJAy. B mosie «uucio 1» ykasaTh
auamnasoH A2:A102

MeduaHa

C7

MEJMAHA (MEDIAN) - u3 kateropuu «CTaTUCTHUYECKHE»
BBIYUC/SAET BBIOOPOUYHYIO MeauaHy. B mnose «yucio 1»
yKasaThb AuamnasoH A2:A102

»




CpedHee 8bl60poUHOE ®ynkuusa CP3HAY (nnm AVERAGE) (BcraBka -®yHKLMA - U3
c8 Kateropuu «CraTucThdeckue»). B mose «3HadyeHune 1»
yKasaThb Auamna3oHn A2:A102
CpedHekeadpa- ®ynkuusa CTAHAOTKJIOH (STDEV) (BcraBka - @yHKLuA - U3
muyveckoe c9 kaTeropuu «CTaTucThyeckue»). B mnose «3HadyeHue 1»
(cmaHdapmHoe) yKa3aThb Auana3zod A2:A102
OMK/IOHEHUS -
Owubka PaccuuThIBabTCA 110 PopMy.Ie:
penpe3eHmamueHoC
mu Amx =+
(cmamucmuueckas n
owubka) C10 ’
r7ie n - 06'beM BbIOOPKH, S — CpeZJHEKBA/I[paTHYeCKOe
OTKJIOHeHHe. /l/11 3TOro B siueiiKy BBeiuTe PopMyJy:
=C9/C2"(1/2)
Koagpgpuyuenm PaccuuTthiBaeTcs no ¢popmy.ie:
sapuayuu V= S 100 %
X
rae X - cpeiHee BbIOOpOYHOe U3 sA4Yedku C8, s -
cpefHeKBaApaTUyeckoe OTKJoHeHHMe u3 C9. [ns 3storo B
C11 s4elKy BBeuTe GOpMyJy: D
=C9/C8.
OtdopmaTupyiiTe AYEeUKy NpOLEeHTaMHU (maHenb
®opmamuposarHue - KHomka % , WM KOMaHJA IJIaBHOIO
MeH10 Popmam - sueliku — BKJIAZKa «UUCI0», GopMaT
«MPOLEHTHBIN»)
Pacuem ®yukuusa JOBEPUT (CONFIDENCE) (BcraBka/®ynkuus/
dosepumesibHO20 CONFIDENCE wus karteropuu «CTaTuCTHYecKUe»). Anbdpa —
uHmepe8ana. C12 3TO ypoBeHb 3HauuMMocTU. Hanpumep, anbda, paBHasa 0,05
o3HaudaeT 95%-11 ypoBeHb Ha/|€XKHOCTH
HuscHsia epaHuya PaccunTeiBaeTcs kak CpesHee 3HaYeHHE MUHYC BEJIMYUHA,
C13 1oJly4yeHHas o IIOMOLIbI0 dyHKIUU «/IOBEPUT
(CONFIDENCE)», To ecTtb o ¢popmyJie: =C8-C12
BepxHss epaHuya PaccunTeiBaeTcs kak CpejHee 3HaYeHWE NJ/IOC BEJWYMHA,
C14 noJiy4yeHHas C MOMOILbIO GyHKLIMHU «/IOBEPUT
(CONFIDENCE)», To ecTtb o popmyJie: =C8+C12

B cTon6ue B HanpoTWB KakAoW 3amoJIHEHHOW sYeWKH cTosibna C HanmuiiuTe Ha3BaHUS
paccyuTaHHbIX BeJU4YUMH. OdopMHUTe «lIANKy» MNOJy4eHHOW TabJIULb], CAealTe paMKy,
3a/1elTe HEIPKUM PO30BbIM IIBETOM.

Onucanue JaHHbIX (pO30BYyI0 TabJIMUKYy) MOXHO HpPOJOJ/DKUTb, pacCiMTaB TaKue
XapaKTepUCTHUKHU pacnpegeseHus, kak 1,3, kBapTuad, K03QpPUIHUEHTbl ACHUMMETPUU U
akcuecca. Onvcanus 3TUX QYHKIUMU IPUBOJASTCS HUXKE.

Z[OHOJIHI/ITeJleOG 3alaHHE!:

»




Acummempus

C15

3HauyeHWe aCMMMeTPHUU A pacCUMTBIBAETCA CIeYILIUM
o6pasom:

1 " -

A= D (x—x)°
ns® ., i
A5 pacyeta A ucnosibayerca pynknusa CKOC/ SKEW

JKcyecc

Cle

3Ha4Y€eHHE JKCILecca E paCCIATHIBAETCA 110 POPMYJIE:
1 N
A= Z(X — X)3
ns® i=1 |
JJ1g pacdeTa sKcrecca B 3T MCIo/Ib3yeTcd CTaTUCTUYecKas
¢yukuus IKCIHECC/ KURT

3anuiiuTe B TeTpaab Ha3BAHUA BCEX MCIIOJIb30BAHHBIX CTATUCTUYECKUX (1)YHKI_[PII>'I JT.

JlabopamopHas pa6oma. I'paghuueckoe uzob6parceHue cmamucmu4eckux 0aHHbIX
(aHanrumuueckue epagpuku Mamemamu4eckoll cmamucmuku)

Ilocmpotime uHmepeabHblll (QUCKpemHblil) 8b160p0oUHbIU psid (cmamucmuveckoe
pacnpedeseHust 8b160pKU) — CM. AZ120pumMm NOCMpoeHuUst UHMepP8abHO20 psidd 8blI6OPKU

S g
i X
Cmamucmuteckutl s S E Beodumas ungopmayus
napamemp > §t 0

RI
pasmax evlbopku — |C5 Cwm. Jlabopamopuyro pabomy 1
R
Koauvecmeso E3 [To popmyse Creppxecca: n =1 + 3,322 lg ( N ), pesysabrar
K/1accos HEeO6X0JUMO OKPYTIJUTb [0 LieJbIX 3HAaYeHUH, HCIO0JIb3ys

(unmepesasnos) - k

¢yukyuo  OKPYTJIBBEPX (ROUNDUP) wu3 kaTeropuu
Mamemamuyeckue, B CTPOKe KOAUYeCmeo NpH onpejeseHuU
aprymMeHTa - YMCJIO 3HAKOB I0OCJIe 3al5ITOM, B HAIllEM CJyyae
paBHoe 0, TO ecTb [J10 LIeJIbIX J0JIeH:
=0KPYTJIBBEPX(1+3,322* LOG(C2;10);0)

B CALC popmy.sia 6yZieT BITJISAZETh TaK:
=ROUNDUP((1+3,31*L0OG10(C2));0). U1 Bocnosib3yHTeCh
TabJINILEMH:

06BeM Yucio
BbIOGOPKH, N HHTepBaJoB, k
25-40 5-6
40-60 6-8
60-100 7-10
100-200 8-12

Bouibiie 200 10-15

»




Hnmepsaa kaacca - E4 PasMax BbIGOpKHU R [1eJIUM Ha KOJIMYEeCTBO KJIACCOB K:
h =C5/E3

[Ipy HEO6XOAMMOCTH OKPYTJIUTD, UCX0A UX XapaKTepa
BbIOOPKHU
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Homep unmepsasaa |G2:G(k+1)| BBeguTe nopsiikoBble HOMepa oT 1 ao k
(knacca)
Huocnue  eparuybt (H2:H(k+1) HukHsAS rpaHMIla NEepBOro HWHTEepBaja - MHUHHUMaslbHOE
UHMeps8anos 3HaueHUe BbIOOpKH (sA4eiika C4): =C4, HUXKHAA rpaHULA 2-TO
WHTepBaJia - 3TO BepxHss rpaHulia nepBoro: =I2 u T.A.
®opMyJly MOXKHO KOMMPOBATh HA HWXKHUH JjMana3oH
BepxHue zparuybt |12:1(k+1) | BepxHsas rpaHHLIa - 3TO HWXKHsAS TpaHULA + HHTEPBaJ
UHmMeps8a/108 KJ1accoB U3 a4erku E4, HanpuMmep, [iJ1g NepBOro MHTepBaJa:
=H2+E$4 (sa4elika co 3HayeHHEeM WHTepBaja KJacca
ABJsSIeTCI abCOJIOTHOM CChIJIKOM M JIOJDKHA  OBITh
3aKpernJieHa 3HakoM $)
®opmysry MOXKHO KONTMPOBATh HAa HYXKHUM MaNa30H.
YToO6bI BepxHssA IPaHULA HE BKJ/OYalach B MOJCYET, MOXKHO
ero yMeHbUIMTb Ha COTYH JO0JiII0 3HauyeHUs (3aBHUCUT OT
TOYHOCTH U3MEPEHUN)
CpedHnue 3Hauenus |J2:J(k+1) | CpeaHee apudmeTHyecKoe BepXHEH U HXKHEHN IPAHUIIbI
UHMepsa.os MHTepBaJa.
(rraccoe) ®opMyJly CKONMPOBATh HA HUXKHUM lUana30H
HakonsaeunHas K2:K(k+1) 3To MOXXHO NMpPOM3BOJAUTH BPYYHYIO: CYUTATb KOJUYECTBO
yacmoma 3HAQUYeHUW [0 BepxHed TCpaHULbl KaXJO0ro HWHTepBaJa.
UHMepsano8 Mo>XHO aBTOMaTM3UMpOBaThb NPOLLECC, UCNOJIb3Y (PYHKLHIO
(knaccos) u3 kareropuu «Cratuctuvyeckue» YACTOTA/FREQUENCY,
WIU U3 KaTeropuu «marematuyeckue» CUETECJIH, wau
COUNTIF. CamocToATeJbHO NpPeAJOXKUTe MeXaHW3M HUX
M CII0JIb30BAHUA.
dopMyJ1y MOXKHO KOMMPOBATh HA HUXKHUH JWANla30H
Yacmomut knaccos  |L2:L(k+1)| 3To MOXHO NPOW3BOAWTH BPYYHYIO: CYUTATb KOJHYECTBO

- ni (unmepsasaa)

3HaYeHUH, 3aKJIYEHHbIX B paMKaX KaXKJOro KJjacca OT ero
HWXXKHEW [0 BepxHel rpaHulibl. MO>)XHO aBTOMAaTHU3UPOBATh
NpoIEecC, UCNO0JIb3ys QYHKLMIO U3 KaTeropuu
«Cratuctuyeckue» YACTOTA/FREQUENCY, wuau u3
kateropuu «Mmatematudeckue» CHETECJ/IM uau COUNTIF, a
TaK)Xe HaKOIJIEHHbIe 4YaCTOThl MHTEePBaJoB U3 cTos161a K.

®opmyJty MOKHO KOIMPOBATh HA HUXKHUH MaNa3oH

OdopMUTH TabIUIY HHTEPBAJIOB KJIACCOB U UX YACTOT: CAEJIATH «ILIANKY», paMKY, 3aJIUTh
HesIpKUM T0JIyObIM 1IBETOM

[TocTpoeHHe AMCKPETHOTO BbIGOPOUHOTO psijia MPOUCXOJAUT AHAJIOTUYHBIM 06pa3oM C TeM
OTJINYMEM, YTO BMECTO CpeJlHEro 3Ha4yeHUsl Kjacca 6epyTcs OTZe/ibHble 3HAaYeHUs] BapUaHT
BbIOOPKH (KOTOPBIX JJOJPKHO ObITh He 60Jiee 10) ¥ MO CYUTHIBAKOTCS UX YACTOThI

3anuuivTe B TeTpPaJb Ha3BaHUS BCEX UCMOJIb30BaHHbIX PyHKUUK IT.

Bocnoabsyiitecb Macmepom duazpamm IT.
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[ IUCKpeTHOTO BapUaLMOHHOIO psAga nocrpoute Ilosnrox 4dacror. g 3toro
IIOMeCTUTe Ha JAuarpaMMy 3aBUCHMOCTb 4YacTOTbl BapUaHTbl OT pPaHXHMPOBAHHBIX
3HaYeHUWU BapuaHT (BapUaLMOHHBIA psAJ, NOCTPOHMTe caMocToATesbHO). Hcnosab3yiTe
Toueunyrw duazpammy (Excel) /duazpammy XY (Calc). He 3a6yibTe JONMOJHUTD PSAAbI

JAHHBIX CJ/ieBd OT HHWXHEro 3HAa4Y€HHWdA BAPHUAHTBI M CIIpaBa OT BEPXHEro HYJIEBbIMHU
3HAa4Y€HHUAMH 4aCTOT.

1 uHTEepBaJIbHOTO pAJa:

[ToMmecTHTe Ha AMArpaMMy JJaHHble 3aBUCMMOCTH YacCTOThI KJlacca (JaHHbIe CTOJI01A
L), oT cpenHero 3HayeHHUs KJacca (COOTBETCTBYWOIME AaHHble cToJs61a |). Ucnoab3yiiTe
TUIl AUarpaMmel ['ucmozpamma.

Jl/1s1 MOCTpOeHUs KyMYJISIThbl UCIOJIb3YUTE aHHbIe cToJ16110B | ¥ K. Ucnosib3yiiTe
Toueunyw duazpammy (Excel)/duazpammy XY (Calc).

[ kaxaod jguarpaMmMmbl 0pOpMUTE 3aroJiOBKM, MOANUIIUTE OCH, MOoAOepUTe
ONTHUMaJIbHbIA MacuiTab, Mpyu HEOOXOJUMOCTH IOMECTUTE Ha AuarpaMmy TabJuLy C
JaHHBIMH.

MSy‘lI/ITe [MOJIYy4€HHbIE€ JUarpaMMBbI:

- €eCcJIM TUCTOTpaMMa 1o CBOeMy BUJly 06/1M3Ka K HOPMaJIbHOMY paclpefie/IeHH10, TO
rpynna o4HOpPOJHA;

- €CJIN rpa(bmm HHU3KHWE W PACTAHYTbIE€, TO I'pyIllld, BO3MO»XXHO, OAHOPOJAHA, HO
HEeKOMIIaKTHa,

- ecau rpaduKy UMeIOT 2 U 60Jiee BEPIIMHDI, TO Tpynna HeOJHOPO/AHA [0 JAHHOMY
NpU3HAKy M €ee HeoOX0AMMO pa3buTb Ha MNOArPYIINbI, YTOObl C KaXKJOM paboTaThb
WH/AUBU/IyaJIbHO.

JlaHHbIl ¢hatin MOHHO UCNOAB308AMb KAK MUHU-NPOSPAMMY 0151 06pa60mMKu daHHbIX 060U
cmamucmuyeckoll 8b160pKu 06vemom do 100.

Pacuyem HeudsecmHbIx rnapamempos pacrpedesieHus cry4alHol 8eTUYUHbI.

eab padoThI: KCClEI0BaHNE PACTIPEICTCHUS CIIy4YalHOW BEITUYMHBI.

Teopemu4yeckas 4acme:.

Hax Benuumuol X IpOU3BOAATCS N HE3aBHCHMBIX OIBITOB, JABIIMX Pe3yabTaThl X1 X2

XK. Tpe6yeTCﬂ HaWTU COCTOSTEIbHBICE W HECMEIICHHBIC OIEHKU JJIs MaTeMaTH4eCKOIro
OXHMJAHUI M U CPECAHCKBAAPATHYCCKOTO OTKJIOHCHHA S. B KkadecTBe OLIGHKHM MaT. OXKHUJIAHUS
IIPpUHHUMACTCA cpednee apu¢memuuec;<oe 3HaQuenue BeIWUHHBL X (CpCI[HeB3BeH_IeHHOG
3HaquI/Ie). HOCKOJ’IBKY JaHHBIC OOBIYHO 3aITMCHIBAIOT noapsan, HE pasaciasd Ha 4aCTOThI, TO 3TO
BbIPAKCHHUC ITIPOIIIC 3alINCATh B BUC:

=X X

Il 1)

B kxadecTBe O11eHKH cpei?uekeaﬁpamuuuozo OMKJIOHEeHUA BBICTYNIACT BEIMYHHA S KOTOpas
0e3 ydeTa 4aCTOT Ha NPAKTUKE UCIIOJIB3YCTCA B BUIC:

= \i{lé( X,— X)? (2)

Jloseepumenvuoiit unmepean 's. Jloeepumenvnan eepoamunocmao B (naoesxcnocmo).
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Ecnu tpebyercs mOCTpOUTh TOBEPUTEIHHBIH HHTEPBAT JIJII MATEMATUICCKOTO OXKHIaHUS
BEITUYMHBI X, HEOOX0JMMO HAUTH TaKOE YHCIIO t=t( P ), 4TOOBI MHTETPaAJl BEPOSITHOCTH

qﬁ(t)— e—x de
paBHSIJICSI'B 3TOMy TpeOOBaHUIO OTB qaeT TepBaJI
| )= m—t ; mAt [T
p n p n
KOTOpI)H\/JI HaKpI)IBaeT HUCTUHHOC 3HAYCHHUEC MATEMATHUYCCKOTO OXUIOAHUA X C BepOﬂTHOCTBIO
Tak KaK HA ONbITEe MATEMATHYECKOE OXKHIAHME YacTO HEU3BECTHO,

TO JJIsl JOBEPUTECJIBbHOI'0 HHTEPBAJIA UCITOJB3YETCSH BbIPAKCHUC:

tt-CtprogeHTa (cM. mputoxkeHue 2), KOTOPYI0 MOKHO HAaWTH B

m000# kHUre o MatemMaTnyeckoil CTaTUCTHKE WM PEKOMEHIAIUAX K 1a00paTopHbIM paboTaM,

X HaxoauTes 1o dbopmyie (1), a s —mo dopmyrne (2).

IpakTuyeckas yactb. OQnpeneieHre OCHOBHBIX MapaMEeTPOB PaCIpeeICHUs CAydaifHO
BEJIMMUHBL — CPEIHETO 3HAYCHMS (MaT. OKHAAHWS) X , CPEIHEKBAAPATHIHOTO OTKIOHCHHS S M
| .
JOBEPUTEIHHOTO HHTEPBAJA - A Tipu 3amanHoi HaxexHocTH 0,95.

s pacueroB wucnonb3oBath He MeHee 10 wu3mMepeHmi (WM WHBIX
SMIUPUYECKUX JAHHBIX).

PexomenayeTcs npuaep;KUBaThCs CASAYIONIETO IUIaHa!

4) ChopmynupoBaTh KOHKPETHYIO II€b pabOTHI (C ONMMMCAHHEM H3MEPSIEMON BETMYMHBI) U
00pHCOBaTh CXEMY IKCIIEPUMEHTA.

5) IIpoBecTH SKCIIEPUMEHTATbHBIC H3MEPEHHUS WK TIOACYETHI U PE3YJIbTAThl IOMECTUTD B
TabIMITy (CM. TAaK)Ke IPUMeEp):

Ne 3nauenue usmepsemou (X i— X )
onvima BeIUUUHDL
i Xi
1 2,50
2 2,45
3 2,39

6) Haiitu cpennee 3HaueHue mo Gopmyre (1).
7) HaiiTi cpeHEeKBaApaTHIHOE OTKIOHEHHUE 10 hopmyiie (2).
8) Ilo Tabmuile U3 IPUIOKEHUS HAXO UM 3HAYCHHE ty g k=n-1 u B =0,95.
9) HaxoauM JTOBEpHUTENbHBIA HHTEPBAI U PE3YJIbTAT 3aMHUCHIBACM B BUJIE:

M—_— 1

< ..S
X= it—[, \/n '
I — |

#, i B Buge (3).

qTO SBJISETCS Apyroil popmoil 3anucu !

10) IlocunTate BEpOATHOCTH NoONafaHud X B HPOU3BOJBHBIA MHTEpBaN [X1,X2], KOTOpBII
ONPEIEINTh CaAMOCTOSITENIBHO U3 YCIOBUM dKCIEpUMEHTA. JlJIg 3TOro MpearnosaokuM, 4To Haia
BEJIMYMHA MOJYUHIETCS HOPMAJIBHOMY 3aKOHY paclpelesieHUs BEPOSITHOCTEHM; B KadecTBE a

MOJKET OBITh HCIIOJb30BAaHO 3HAUCHHUE X , 4 B KAYCCTBC CPCAHCKBAAPATHUICCKOI'O OTKIIOHCHUS

—S. BepOHTHOCTB MonajJaHus CIy4aliHOM BEIUYNHEL X B HHTCPBAJI [Xl X2] paBHa
HIC IJid UHTCrpajioB BEPOATHOCTH HpI/IJ'IO)KeHI/IH 1.

»



11) 3anucaTh BBIBO/I.

IIpumep. CrioprcMeHOM TpoBeieHa cepust U3 10 IPBIKKOB B [UTHHY ¢ pa30era ¢ pe3yyibTaTaMu:
8.05M, 8M, 7.95M, 8.04Mm, 8.02Mm, 8, 8.01M, 7.98M, 7.96M, 7.99Mm.

1) PaccuutaTh HEU3BECTHBIC XapaKTEPUCTHKH PAacHpe/ieieH s BeTMYMHbI X (JUTUHBI IPbDKKA) —
cpedHee 3HayeHue U CpeoHek8aopamuiecKkoe OmMKIOHeHUe.

2) OmpenenuTth JOBEPUTEIBHBIA HHTEPBAI C HAJIS)KHOCTHIO p =0,95.

3) OueHHTh BEPOSTHOCTD TOTO, YTO MPBITYH B KOHTPOJILHOM HCITBITAHUH IIPOJICMOHCTPUPYET
pe3ynbrat 60see 8,04 M.

Pemenue. CocTaBuM CIeAyIONIYIO TAOIHILY:

(Xi=X)
Ne Jlnuna npwiocka (m) 2 )
onvima, | Xi M
-10-*
1 8,05 25
2 8,00 0
3 7,95 25
4 8,04 16
5 8,02 4
6 8,00 0
7 8,01 1
8 7,98 4
9 7,96 16
10 7,99 1
10 80 92

ITo dopmynam (1), (2) mosrydum creayronIre OMeHKH I MaTeMaTHIECKOTO OKUIAHUS U
CPEIHEKBAIPATHIECKOTO OTKIOHCHHS:

X=8,00

s = X ;—10-(@8), = (640 ,0092—640,0000 )~0,0010
1071 & i 27 ol ,

2
orcroma s=0,0320.
. ~ ~
[TocTpouMm J1oBepHUTEIbHBIA HHTEPBAJ, COTIacHO (3) /11 3HAYCHMS IOBEPUTEIHHOMN
BepostHocTH 0,95, Haxoas koddduipent CThIOAEHTA 110 TaOIUIE IS JAHHOW HAJIEKHOCTH U K

paBHoro n-1=09:

$=0,95

t =2,26 |,,,=(8—2,26Q%372 ;8+2,269%3@)=8io,026

Haiinem BepOsITHOCTB TOTO, YTO MPBITYH B OUEPETHOM UCIBITAHUM «YJIETUT» O0Jiee YeM Ha Sm
4cm (TO ecThb TonazeT B MHTEpBal /8,04,0]).

Z[J'ISI 9TOI'0 B KaY€CTBE MAT. OKUAAHUA U CPEAHCKBAAPATHUICCKOT'O OTKIIOHCHUA BO3bMEM UX

OLICHKH - X=800 u $=0,0320, 3aTem nepecunTaeM rpaHuilbl HHTEpBaia o Gopmysam (4), (5).

[Tony4um:
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_ _ t 804-8 4.5
1= = 0,032

HNckomas BCPOATHOCTb MOKCT GBITB OIICHCHA KaK
P(X>8,04)=2 [®(w)—(1,25)]=1(1-0,7887)~0,106
Tect k Pazneay 2.

Crnyyaitnbie cOOBITHS
1. Paznien maTeMaTUKy, NU3y4aroluii 3aKOHOMEPHOCTHU CIIy4aliHbIX IBJICHUI.

4) Teopusi BEpOATHOCTEM.
2. CoOpITHE, KOTOpOE 0053aTEIBHO MPOUCXOUT B PE3YJIbTATE IaHHOTO UCTIBITAaHUS:

CoOpITHE, COCTOSIIEE B TOM, YTO JJAHHOE COOBITHE A HE HACTYIUJIO:

3) nocToBepHOE COOBITHE

4. CobOpiTusa A u B, Takue, 4T0 HACTYIUICHHE OJTHOTO U3 HUX MCKITFOYAaeT BO3MOXKHOCTh
HACTYIUICHHSI IPYTOTO:

2) MPOTUBOTIOJIOKHOE COOBITHE

5. CobbITHE, KOTOPOE MOXKET MO0 MPOU30UTH, TUOO HE TPOU3ZONTH B pe3ysbTaTe IaHHOTO
WCIBITAHUS.

6. lonosnaute BeIipakeHune. CoObiTust Al, A2, ..., An Ha3bIBaIOTCS PAaBHOBO3MOIKHBIMU:
e 4) HECOBMCCTHBIC COOBITHSI.

7. lononuute BoipaxkeHue. CoObiTust Al, A2, ..., An 00pa3yroT MOJIHYIO TPYIITY

e 4) cimyuaiiHoe coObITHE.
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° 2) €CJIM HCT OCHOBAHMA CUYUTATDh, UTO MHOSABJICHUC OJHOI'O U3 HUX B PC3YJILTATC
HCIIBITAHUS SIBJISIETCS OoJIee BO3MOXHBIM, YEM OCTAJIbHBIX.

e 4) ecnu B pe3ysbTaTe UCTIBITAHUS MTOSBUTCS XOTS OBl OJTHO U3 HHX.

8. Nomomaute Boipakenne. CooObiTrst Al, A2, ..., AN Ha3bIBAIOTCS €TMHCTBEHHO BO3MOKHBIMH

3akonsl pacnpenenenuss CB

1. 3aKo¥ paclpeieNieHAs CIIYIaiHbIX BENMHYHH MOKET ObITh 3a/1aH B BUJIE!

2. Pacnpenenenue ciy4aliHOW BEIUYUHBI X, JJIsI KOTOPOU pacnpeeieHue NpUBEICHHOM
CITy4JaitHO# BeTU4HHBI ecTh F(X) — 370...

3. [NoHsATHE CpeHEero 3HAUCHHS CITyYaliHON BETMYHHBI B TECOPUU BEPOSTHOCTEH.
e 1) Tabmuibt
e 2) bopmyiibl
e 3) rpaduxka

BennunHa, koTOpas MOKET MPUHUMATh BCE 3HAYEHHSI U3 HEKOTOPOTO KOHEYHOTO WU
0ECKOHEUHOT0 MPOMEKYTKA!

1) HopManbHOE pacnpeseneHne
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e 2) MaTeMaTHUYECKOE OXKUIaHUE

2) HempepbIBHAS Clly4yaiiHasi BEIUYMHA

5. O6muMii NPUHIIKIL, B CHIIy KOTOPOTO COBMECTHOE JICHCTBUE CITy4ailHbIX ()aKTOPOB IPUBOJINUT,
IIPY HEKOTOPBIX BECbMa OOIINX YCIOBHIX K PE3yabTaTy, IOYTH HE 3aBUCSILEMY OT CIIydasl.

3) 3aK0H OOJIBIINX YHCEIT

6. Mepa pa3bpoca ciaydaitHO#M BETMYHUHBI, TO €CTh €€ OTKJIOHEHUS OT MaTeMaTUYECKOTO
OKUJTaHUSI.

1) qucnepcust cirydaiiHOW BEIMUHHBI

7. IlokazaTenp paccerMBaHMs 3HAYCHUM CITy4YallHOW BEJIMYMHBI OTHOCUTEIBHO €€
MaTeMaTHYeCKOTO OKUIaHUS:

3) cTanAapTHOE OTKIIOHEHHE

OCHOBHbBIC MOHATHA MATEMATHYECKON CTATUCTUKH

1. MHO>KECTBO BCEX CAUHUI] COBOKYIIHOCTH, 06J1az[a}0mnx OMPCACIICHHBIM IIPU3HAKOM U
noajicKalmux U3y4CHU0, HOCUT B CTATUCTUKEC HA3BAHUC

2) reHepanbpHasi COBOKYTHOCTb
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2. Hayka o MareMaTu4ecKiux METOJaX CUCTEeMATU3al[ii U UCII0JIb30BAHUsI CTATUCTUYECKHUX
JTAHHBIX ISl HAYYHBIX U TPAKTUYECKUX BBIBOJIOB.
4. Ot0op, MpU KOTOPOM T€HEPATbHASI COBOKYITHOCTh «MEXaHUYECKI JCITUTCS HECKOJIBKO TPYIIIL,

CKOJIBKO 0OBEKTOB JIOJDKHO BOMTH B BEIOOPKY, U3 KaXKI0M I'PYNIIBI OTOUPACTCS OJAUH OOBEKT.
L[]

e 2) MaTemMaTHyecKas CTaTUCTHKA

3. UTO0O0P, IIPU KOTOPOM OO0BEKTHI H3BJICKAIOTCS IO OJHOMY M3 BCEH I'€HEPaJIbHOU COBOKYITHOCTH.
OTt60p, Ipu KOTOPOM OOBEKTHI OTOMPAFOTCS HE U3 BCEH TCHEPATBHON COBOKYITHOCTH, a U3
Ka)XJIOU €€ TUITMYECKOM YaCTH.

e 3) mpocToii ciryyaliHbIi 0TOOP

6. PazHocTh MCKAY MaKCUMAJIbHBIM U MUHHUMAJIbHBIM 3HAUYCHUCM BI>I60pKI/IZ

[ ]
7. 3HaueHHEe BO MHOXKECTBE HAOJIOICHUI, KOTOPOE BCTPEYAETC sl HAanboJIee 4acTo:
[ ]

8. IlokazaTenb cepeMHbI psa:
e 1) Tunuueckuit oTOOP

9. BeiOupaeTcst cToJIbKO KBaHTUJIEH, CKOJIBKO TpeOyeTcsl OLIEHUTh MapaMeTpOB; HEU3BECTHBIE
TEOPETHUYECKUE KBAaHTWIIN, BBIPAKEHHBIE Yepe3 apaMeTphl pacipeesieH s, IPUPaBHUBAIOTCS K
SMIMPUYECKUM KBAHTHUIISIM

[ ]

e 2) pa3zmax BbIOOpKH

[ ]

10. HaxoxxaeHne eTMHCTBEHHOM YK CIOBOM BCJIMYMHBI, KOTOPAasA U IPUHUMACTCS 3a SHAYCHUC
ImapamMeTpa:
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1) mona

1) mennana

2) MeTO]T KBaHTHJICH

3) ToyeuHas oIeHKa

11. BennuunHa, xapakTepu3yroias aCHMMETPHUIO paclipeeieHUs TaHHOW CIy4YalHOW BEJTUYUHBI.

12. Mepa ocTpoThl TMKa pacnpeacsiCHUs CIy4ailHON BEJIMYHHBI.

3) ko3 durmeHT skcrecca

Pacuem korppuyuenma xoppenayuu cayuaiinovix 6enuyuH.
Ilocmpoenue nuneiinoil 3a6ucumocmu CayuaiuHblX 6eTUYUH MEMOOOM HAUMEHbUIUX

Kea()pamoe C UCnO1b306AHUEM I]IEKMPOHHbIX maﬁnuu.

uﬂ.]'lb paﬁQTbl: HUCCIICAOBAHUC COBMCECTHOIO pPaCHpCACICHUA BCpOHTHOCTCﬁ pPAAOB
OKCIICPUMCHTAJIbHBIX TaHHBIX.
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Bo mHorux Haykax ((usuka, XuMus, OHOJOTHS U Jp.) 9aCTO MPUXOJAUTCS CTATUCTHUECKU
aHAJIM3WPOBATh BIMSHUE OAHOTO (akTopa Ha Apyroil. IlomoOHBIE 3amaun BO3HUKAIOT TOTAA,
Korja Takue (hakTOpbl HE SIBJISFOTCS HE3aBHUCHMBIMHU, HO WX (DYHKIIMOHAJbHAS 3aBUCHMOCTD
HEM3BEeCTHAa (MM €€ HEBO3MOXXHO HalTH aHaiuTuuecku). llpumepamu MOryT CIyXHUTh
3aBUCUMOCTh MEXJY OCaJKaMHU U YpOXKAeM WM 3aBUCHUMOCTb MEXAY KOHIEHTpaluei
OpPraHWYECKUX BEIIECTB B BOJIC U KOJIMYECTBEHHBIM COCTABOM UXTHO(AYHBI.

BeposSTHOCTHBIN MOAX0 K PEIICHUIO MOJAOOHBIX 3a/1a4 UCXOJUT U3 MPEATIOI0KEHHUS, YTO
cHCTeMa PacCMaTPUBAEMBIX BEIUYMH O0IaJaeT OMPEACICHHBIM CO8MECHHbIM pAcnpedeneHuem
8eposmHoOCmell.

CoiictBa K03(ppurmenTa KOppesIim:
1) 0=r(X.Y)<I;
2) ecu X, Y HezaBucumsl, 10 I(X,Y)=0;

3) ecim X, Y cBSI3aHBI MEKTy cO0O¥ THHEHHOI 3aBUCHMOCTBIO, T.e. Y=aX+h, To r(X,Y)=1.
[Ipu 3TOM ueM Onumke OH K 1, TeM ydille TMHEWHas 3aBUCUMOCTb Mexay X u Y.

Kosgppuuuenm xoppenayuu Ilupcona

Koapdumment woppensumu [lupcona mnpuMeHseTcss B clydae, €CIHM H3ydaeMble
cllydaiiHble BEJIMYMHBI IPEIOJIOKUTEIBHO pactpenenensl no Hopmanvnomy 3axony. OH

00o03HayaeTcs 1 ABYX CJ'Iy‘-I&fIHBIX BCJIIMYHH X u Y , ~ 1 paCCYUTHIBACTCSA C

3necs M 1 9 0603HaYAIOT MATEMATHYECKOE 0KUIAHHE U CPENHEKBAIPATUYECKOE OTKIOHEHUE
CIIy4aiHOU BEJIMYMHBI.

Ecnu B pe3ynbpTaTe N OMBITOB MOTYyYEHBI TaHHBIE:

XX XN XX,
Vv vyl |,

6

To K03 punment koppemnsiumu [Tupcona paccuntsiBaercs o Gopmyre

HpI/I BBIIIOJIHCHHUHA pa6OTBI PEKOMCHAYCTCA MMPUACPIKUBATHCA CICAYIOLICTO IJIaHa:

1. CdopmynupoBaTb KOHKPETHYIO L1€JIb pabOTHI (C ONMKMCAHUEM HU3MEPSIEMbIX BETUYHUH U
WX MPEAnojaraéMoil B3auMOCBS3H. )

2. IIpoBectu sxcriepuMeHTaIbHBIC U3MEPESHUS WM IPUBIICYb UMCIOLIHECS JTaHHBIC
3HAYEHUN ClydyailHbIX BeuyuH X 1 Y.

3. Pe3ynbraTsl 0popMHUTH B BHJIE TAOIUIIHI !

Bennunna Xi | Benuuuna Y

1 4,7
2 5,7
3 4,2

»



BBectu 3TM naHHBIE B DJEKTPOHHbIE TaOnuibl (MOXHO 0e3  HOMepa U
3aroyioBKOB). B daitne «Koppensuus» - B aueiiku, Hauunas ¢ A1l uB11.

Jist HaxokAeHUs K03 (HUITMeHTa KOPPETSIMH JIETKO BOCTIOIb30BATHCS
MacTepoM (QyHKITHIL:

B cBoGoanyto stueiiky, Hanpumep, E11: Bemaexka — ¢hynkyua — KOPPEJI(CORREL) u3
KaTETOPHH « CIAMUCMU4ecKuey.

B xadecTBe UCXOHBIX MaCCUBOB BBIOMpAIOTCS 2 psifia MaHHBIX U3 1 1 2 cTOJIOIOB
TaOJINIIBI C JAHHBIMU.

Panzoewiit koappuyuenm xoppenayuu (no Cnupmeny).

Jlj1s IpU3HAKOB C JIFOOBIM BHJIOM paclpeieIeHHs MOKET ObITh UCTIOJb30BaH Panzoaulil

koaghpuyuenm xoppenayuu (kodpduruent CrimpMena):
rie Ox i dy - paHry CTaTUCTHYCCKUX AaHHBIX TPU3HAKOB X U Y COOTBETCTBEHHO.

Jlst ynoO¢TBa €ro BEIYMCICHUSI MOYKHO 3allOJIHUTH OJIeTHO-3€JIeHYI0 Ta0nuIly (daiia

«Koppemsuusi»:

1. Jlns navana B stueiiky H12 (dx) BBectu dynkiuio PAHI' (RANK) u3 kareropuun
«CTATUCTHYECKUE», TIIe B «3HAYEHHE)» YKa3aTh aJIpeCc SUYCHKH CO 3HAYCHUEM, JJIsI KOTOPOTO
omnpenensercss panr (All), B «1aHHBbIe» yKa3aTh MAacCHB BCEX JaHHBIX IEPBOTO IPH3HAKA,
3aKpENuB €ro, Kak abCOJIIOTHYIO CCHUIKY UIS JaTbHEUIIEro KOMMPOBAHUS HA COCETHUE STYCHKU
(AS$11:AS...), yka3aTh «Tum» - 1 — B TIOpsiIKEe BO3pacCTaHUS.

2. Ecnu nanHble Tpu3Haka Y COJEPXKATCSs B COCEIHEM CTOJOIE, CKOMUPOBATH JAHHYIO
dopMyrly Ha HIWKHMH [uama3oH W Ha auamaszoH cmpasa (cromben 1 - dy). IomyueHnsie

3HA4YEHHUs UCIIOJIb30BaTh I MMoacueTa pasHoctu (dx- dy)2.
3. BKI11 BBectu n (066eM BEIOOPKH).

4. Beectn B sueiiky L12 dopmyny mis pacuera Kod(p(dHUIUEHTa PaHTOBON KOPPEJISIHH,
Hampumep: =1-(6*SUM(J12:J...))/(K12*(K12*K12-1)).

Ecnu paccmarpuBaembie IpU3HAKKM UMEIOT HOPMAJIbHOE pacipeiesieHue, TO
1enecoodpazHee onpeaessaTh HATNIUE KOPPEISIIHOHHON CBSI3U C MOMOIIBI0 KOdhdUIIMeHTa
[TupcoHa, T.K. B 9TOM ciIy4ae OH Oy/leT UMETh MEHBIIIYIO OTPEIIHOCTh, YEM PAHTOBBI.

Ilocmpoenue ypasnenusn pezpeccuu.

e JIng mNOCTpPOGHHS PErpecCHOHHOM 3aBUCHMOCTH HEOOXOIMMO BOCIOJIb30BATHCS
macmepom nocmpoeHuss ouazpamm M MOCTPOUTh 3aBUCUMOCTH Y oT X (Jyurie BbIOpaTh
moueuynyro uau XY - guarpammy). YToObl 100aBUTH JMHEWHBIH TPEHJ, M3 MEHIO
Juacpamma B Excel unmu Bcmaexka B Calc BBIOpaTh KOMaHIY «000asums JUHUIO
mpenoa...». Beloparb «iunetinyo» (ecnu k03(hOUIUEHT KOPPETSAILHUU T0CTaTOYHO BEIUK).
YcTaHOBUTH HEOOXOIMMBIE TTapaMETPhl, HE 3a0bIB YCTAHOBUTH (DIAXKOK «HOKA3bIBANb

»



VpasHeHue Ha OUazpamme.

JlarHas npsiMasi SIBISIETCS MPSMON HAWTYUIIETO CPEAHEKBAAPATUICCKOTO MPUOIMKCHHS K
SMIUPUYECKUM TOYKAM, YTO COCTaBJISICT TMPUHINI MEeTO0Ja HAWUMEHbIIHX
KBaJxparTo B . cyMMa Keaopamos OMKIOHEHUl IKCNEPUMEHMANbHbIX MOYeK Om
cenaxcusaroujelt Kpugou 00NHCHA ObIMb MUHUMATILHOLL.

IIpumeuanwue.Ecm Paznen xoadpdunumenra xoppemsiuu ganek ot 1 ( <0,8 ), 1o
CJIEyeT MOCTABUThH 0] COMHEHHE HaJIM4ue JIMHEHHOUN 3aBUCUMOCTU Mexay X u Y (U B LIeJIOM
COBMECTHOE pacIipe/iefieHue BeposiTHOCTEH). B 3TOM citydae BOCHOIB3YHUTECh BO3MOKHOCTSIMHU
UL TIOCTPOEHHS TOJIMHOMHUAIBHOTO (JIOTapu(PMUIECKOTO, SKCIIOHEHIUAIBHOTO WM WHOTO)
OpUONMKEHUS JaHHOW 3aBUCHMOCTH, YCTaHOBHUB TIIPH OTOM CTENEHb M HEOOXOIUMbIE
napamMeTpsl.

J *[lonpoOyiiTe caenaTs MPOrHo3 3aBUCUMOCTH Y OT X 3a UMEIoIytocsi 001acThb
OTIpeIeTICHNSI.

22 y = -0.75x + 6.15 - nuHeiHblil TpeHa

24 y=0.4167x* - 3.8571x* + 9.7262x - 1.6
25 - KyBUMECKMIA TPEHA

27 0 1 2 : : T %
[ i e 2 TS -

CamocTrosiTeqbHasi NpaKkTH4YecKasi padora

Ne
3aganue
BapUAHT
a
1) CamocrosiTe/ibHAs NPaKTHYeCKasi padora

1) TlpuBemute mpuMep KOMIBIOTEPHOW MPOrpaMMbI (caiiTa, makeTa
MPUKJIAIHBIX TPOTPaMM U T. [.), BHITIOJHSAIONIEH YMHOKEHHE MATPHIL.
[IpuBeauTe B KaUueCTBE OTYETA:

d) ccpuiky Ha online-KalbKyJIATOP WM Ha3BaHUE MTPOTPAMMBI, TJI€
BO3MOYHO BBITIOJJTHEHHE 3TON OIlEepaIiu.

e) CKpHUHIIOTHI PUMEPA pacueTa yMHOKCHHUS MATPHIl B BBIODAHHOM BaMH
JIEKTPOHHOM pecypce:

—4 ([l -6 3
A:H% 105_3 | B- 9
s _3 4l 3
L 2) TI'neucniosib3yeTcsidTaonepaliysiBBalei
CIEIUATIBHOCTU?

»



2)

1) TlpuBenute npuMep KOMIIBIOTEPHOMW MPOrpaMMBI (caiiTa, nmakera
MPUKIIAJHBIX TIPOTPAMM H T. [1.), BBITOJIHSIONIEH BBIYMCICHUE OTIPEICIUTEIIS.
IIpuBenure B KauecTBE OTUETA!

f) cchuiky Ha online-KanbKyJISATOp MM Ha3BaHUE MIPOTPAMMBIL, TJIC
BO3MOYHO BBIIIOJJTHEHHE 3TOW OIEpalliu.

g) CKpHUHIIOTHI IPUMEPA pacueTa ONpeaeTUTEeNs MaTpullsl B B

BBIOPAHHOM BaMH JJICKTPOHHOM pecypce:

1 -6 3
B= 3 —41 1
3 =5 2

2) T'nme ucnosb3yercst 3Ta onepaiys B Balleil CrieruaibHOCTH?

3)

1) TlpuBenute mpuMep KOMIBIOTEPHOW MPOrpaMMBI (caiiTa, makera
MPUKJIAIHBIX IpOrpamMM | T. A.), pemaromeit CJIAY. [Ipuseaure B

Ka4ecTBE OTUETA:

h) ccpuiky Ha online-KalbKyISTOP WM Ha3BaHKE MPOTPAMMBI, IJ1e
BO3MOYHO BBITIOJTHEHHE 3TOW OTepallnu.

1) Cxpuamots npuMepa pemenns CJIAY B BRIOPAHHOM BaMH SEKTPOHHOM

pecypce:

3x+2y-4z-8=0
2x + 4y - 52 —11=0
4x -3y + 22 -1=0

2) T'ne ucnoap3yeTcs 3Ta Mpolieaypa B Bamieil CrenuaibHOCTH?

4)

1) TIlpuBemuTe MpUMep KOMIIBIOTEPHOM MPOrpaMMBI (caiiTa, makera
MPHUKIIAJHBIX TIPOTPAMM H T. [I.), ONIPEACIISIONINX PAHT MATPHUIIHI.
[IpuBenuTe B KayecTBe OTYETA!

j)  ccpuiky Ha online-KaubKyJIsITOP WK Ha3BaHHE MPOTPAMMBI, IJ1e
BO3MOJKHO BBITIOJIHEHHE ATOH ONEpPaITHH.

k) CKpHHIIOTHI IPUMEPA ONPEICICHHs PaHTra JaHHON MaTpPHIIbI B
BBIOPAaHHOM BaMU 3JICKTPOHHOM pecypce:

2 -4 3 1 0
1 -2 1 -4 2
o 1 -1 3 1
4 -7 4 -4 5
2) T'nme ucrosb3yercs 5Ta TeMa B Balllel ClenUalIbHOCTH?

5)

a) IlpuBeanre mpuMep KOMIIBIOTEPHOH IIPOrpaMMEI (caiiTa, ImaKeTa IpUKIaIHbIX
IporpaMm M4 T. I[.), BbIHOJ'IHSIIOH.IGﬁ BBIYHCIICHHUC HCOIIPCACIICHHBIX HHTCI'PAJIOB.
HpI/IBeI[I/ITC B KA4CCTBEC OTUCTA:
[) cchuiky Ha online-KaabKyJIsITOpP MM Ha3BaHHUE MPOTPAMMBI, T/Ie
BO3MO>KHO BBIIIOJIHEHHE dTOU onecpanuu.
m) CKpUHIIOTHI IPUMEpPa pacyeTa HHTerpaya B BBIOPAHHOM BaMU DJICKTPOHHOM
pecypce:
dx
Jo—x
b) T'ne ucmonb3yeTcs 3Ta oneparys B BalieH CrenuaibHOCTH?

»




»



11)

4) TlpuBeaure nmpruMep KOMIILIOTEPHOH MPOrpaMMBl (CaiiTa, maKeTa MPUKIaJIHbIX
IIPOrpaMM U T. J1.), BBIIOJHSIOUIEH HaX0KAeHHE Tpou3BoaHOM. [IpuBenuTe B kauecTBe
oTueTa:

W) CCBUIKY Ha online-KaubKyJIsTOp WM Ha3BaHHUE MPOTPAMMBI, TJI€ BO3MOXKHO

BBITIOJTHCHHUE 3TOH OoIcpaununu. X 2

X) CKpUHILIOTBI IpUMepa pacyera Mpou3BOHON QyHKIMH: Y= ; A2 B BBIOpAaHHOM
Bamu snekTpoHHOM pecypce.
5) T'ne ucnonb3yeTcs 3Ta ONepalys B Balllel CIIEIHaTIbHOCTH?

12)

1) TlpuBemute mpuMep KOMITBIOTEPHOMN MPOTPaMMBI (caiiTa, makeTa MPUKIaIHbIX
MIPOrpaMM U T. [I.), BBIIOJHSIONIEH BEKTOPHOE YMHOKEHUE BeKTOopoB. [IpuBeaureB
Ka4ecTBE OTYETA:

Y) CCBUIKY Ha online-KalbKyJIATOP MM Ha3BaHUE MTPOTPAMMBI, I'/I¢ BO3MOYKHO
BBITNIOJIHEHUE TOU OINEpaLnu.

CKpUHIIOTHI IpUMEPA BEKTOPHOT'O YMHOKEHHSI BEKTOPOB B BBIOPAHHOM BaMHU
JNIEKTPOHHOM pecypce:

b=5i+2j-2k, c=2i+3j-2k

2) TI'nme ucrnosb3yeTcsi 3Ta omepalys B Ballieil CrerraIbHOCTH?

13)

e [IpuBenute npuMep KOMIbIOTEPHOM MPOrpaMMsl (caiiTa, makeTa mpUKIaIHbIX
MPOrpaMM U T. [I.), C TOMOIIbIO KOTOPOH MOXHO HalTH o0liee perieHne

T depeHInaIbHOTO ypaBHEHUS.

e [IpuBenure B KayecTBE OTYETA!

Z) cchUIKY Ha online-KanbKyJsITOp HIM Ha3BaHUE ITPOTPAMMBI, I'/Ie BO3MOKHO
BBIIIOJIHEHUE DTOW ONEpaliu.

e  CKpUHIIOTHI IpUMEpPA HAXOXKIACHUSI OOIIEro pemeHus audQepeHnnaibHOro
/ e—x?
ypasHenus Y +2X-y=2X B BBIOPAaHHOM BaMH 3JIEKTPOHHOM Pecypce
e ['1e ucnonw3yrorcs nuddepeHnraibabie YpaBHEHUS B BaIleH CICIHAIBHOCTH?

14)

a) [lpuBeauTe mpuMep KOMIIBIOTEPHOM MPOrpaMMBI (caiiTa, makeTa MpUKIIaHbIX
MPOrpPaMM U T. [I.), PACCUUTHIBAIOIIEH YHCIIO NTepecTaHoBOK. [IpuBenuTe B kauecTBe
oTyeTa:

aa) cChUIKY Ha online-KaJabKyJIATOP WM Ha3BaHUE MPOTrPaMMBbl, T'Jie BO3MOKHO
BBITIOJIHEHHUE 3TOM Omepaluu.

bb) CkpuHIIOTHI IpUMEpa pacueTa KOJIMYecTBa epecTaHOBOK MHOXKECTBA U3 12
AJIEMEHTOB B BEIOPAHHOM BaMU 3JIEKTPOHHOM pecypce.

b) TI'nme ucmonb3yrOTCs MEPECTAHOBKY B Ballleii CHICHUATLHOCTH?

15)

1) TlpuBeauTe mpuMep KOMIBIOTEPHOU MPOrpaMMsI (caiiTa, makeTa MpHUKIaIHbIX
MPOrpaMM U T. [I.), pacCUMTHIBAIOIIEH uncio couetanuii. [IpuBeaure B kauecTBeOTUETA:
CC) CChUIKY Ha online-KaabKyJIATOP WK Ha3BaHUE MPOTrPaMMBbl, /i€ BO3MOKHO
BBINIOJIHEHUE 2TOW ONepaluy.

dd) CxkpuHIIOTH TpUMeEpa pacyeTa KOJIHMUeCTBa COYeTaHu U3 12 31eMeHTOB 1o 8 B
BBIOPAaHHOM BaMHU JIEKTPOHHOM pecypce.

2) T'me UCTOB3YIOTCS COYETAHUS B Balllel CIIEIUATbHOCTH?

»




16)

3)

[IpuBeaute nmpumep KOMIBIOTEPHOM IporpamMmsl (caiiTa, makeTa NpUKIaJ HbIX

IIPOrpaMM U T. [I.), PACCUMTBIBAIOLIEH YMCiI0 pa3MmelieHuid. [IpuBenuTe B kauecTBeoTyeTA!
ee) cCchUIKy Ha ONline-KkaiabKyIaTop WM Ha3BaHUE IIPOTPAMMBI, TI€ BO3MOYKHO
BBITNOJIHEHUE ATOM OIEPALIUU.

ff) CkpuHIIOTHI IpUMeEpa pacyeTa KOJMYeCcTBa pazmenieHuit u3 20 31eMeHToB 110 3 B
BBIOPAHHOM BaMH JJICKTPOHHOM pecypce.

b)

['e ucnonp3yroTcs pa3MelleHus B Ballel criennaibHOCTH?

17)

1)

[IpuBeaute npumep KOMIBIOTEPHOM IporpamMmsbl (caiiTa, makeTa NpUKIaaHbIX

MPOTpamMM U T. [.), BRIYACIISIONIEH MaT. 0)KUaHNE U TUCTIEPCHIO 10 3aKOHY
pacrpeienieHus BEpOATHOCTEN, 3aJaHHOMY B BuJie Tabmubl. [IpuBeaure B kauecTe
oTyeTa:

gg) CChUIKY Ha online-KaubKyJIsSTOp WJIM Ha3BaHUE TPOTPAMMBI, TJI€ BOZMOXKHO
BBITNIOJIHEHUE ATOM ONEpaIUu.

hh) CxpuHioTsl mpuMepa pacdera MaT. OXKHIAHUS U JUCIICPCHU CIYYaiHON BEJTHMYHMHBI,
€CJIM €€ pacIpe/iesieHue BEpOATHOCTEHN 3a1aHO TaOIUIIeH:

2)

Y 1 2 5
P 0.3 05 0.2
I'ne ucnonbp3yercs MaT 0KUJAHUE U TUCTIEPCHS B Ballled CIIEMaIbHOCTH?

»




16)

NN e
e d

2)
23)
24)
25)
26)

27)
28)

BOIIPOCHI K 3AYETY

Kakne xomMOnHaIMK Ha3bIBAIOTCS TIEPECTAHOBKAMH, PA3MEIICHUSAMH, COUCTAaHUSIMH?
Kakoe coObITHe Ha3bIBaeTCs CIydaitHbIM?
[IpuBeaute nmpuMepsl COOBITHI, KOTOPBIE B OIIBITE C UTPAJIBHOM KOCTHIO MOKHO Ha3BaTh
JIOCTOBEPHBIMU; HEBO3MOKHBIMH; COBMECTHBIMU; IIPOTHUBOIIOI0KHBIMU.
UTo Ha3bIBaeTCsl CyMMOM, TPOU3BEIEHUEM, PA3HOCTbIO COOBITUI?
UeM 0TIMYAIOTCS KIACCUYECKOE U CTaTUCTUUYECKOE OIIPEIEIEHNS BEPOATHOCTH?
Kaxue Brl 3HaeTe cBOiCTBA BEpOSTHOCTEH?
Uto sBAsieTCs CIeACTBUEM JIBYX OCHOBHBIX TEOPEM — TEOPEMBI CJIOKEHUS BEPOSITHOCTEHN
U TEOPEMBI YMHOKEHHS BEPOSITHOCTEH?
Uro ompenensier popmyna baiteca?
Kaxast BenmuunHa Ha3bIBaeTCs CiydyaitHOMN?
[IpuBeauTe nmpuMepsl TUCKPETHBIX U HEMPEPBIBHBIX CIIYYalHbBIX BETUYHH.
YTO MOXKHO CUNTATh 3aKOHOM PAaCIpPEACIICHUS CIIy4allHOW BEJIMYHHBI.
[Tonb3ysck JONOTHUTEIHHBIMUA UCTOUYHUKAMU, OTTUIITUTE FEOMETPHUUECKOE
pacnpeneneHue, OMHOMHUAIBHOE pacnpeenenue, pacupenenenue [lyaccona.
[ToapoOHO onumKTe pacyeT BEposTHOCTEN B 00IIEM HOPMAJIbLHOM PaCIpeleIeHUN.
B uem cocTouT «mpaBUiIo TpeX cUurm»?
Kakoii 3aK0H pacnpenesIeHus CIIy4allHbIX BEJIMYUH SIBIIETCS MIPEAEIbHBIM 3aKOHOM, K
KOTOPOMY IPUOJIMKAIOTCS APYrHe 3aKOHBI paclpeeseHHs IIPU BeCbMa 4acTo
BCTPEYAIOIUXCSA TUITNYHBIX YCIOBHAX?
Kakue napaMeTpsl HOpMaabHOIO 3aKOHA PACIPECIICHUS BEPOATHOCTEN COOTBETCTBYIOT
CTaHJApPTHOMY PaCIpeACICHUIO?
Kak n3mensercs rpaduk HOpMaJIbHOTO paclpeeseHus ¢ yMeHbIIeHueM napaMerpa ol ?
Yro onpenensier napamerp c?
Bceerna nmu He0OX0JMMO XapaKTepU30BaATh CIyYalHYIO BEJIMYMHY ITOJHOCTHIO?
Kakue 3a1a4n OTHOCATCS K OCHOBHBIM 33Jja4aM MaTeMaTHYECKON CTATUCTUKA?

Kaxkue TpeboBaHuUs IPEABSABISIOTCS K OLIEHKE CIIy9aifHOM BETMYHUHBI?
[TosicHuTE, YTO O3HAYAET KAXKI0€E U3 HUX.
Yro BbIOMpAETCs B KAUECTBE OLIEHKH MAaTEeMAaTH4YECKOTO 0KUJaHUS U
CPEIHEKBAPATUYECKOTO OTKIIOHEHUSI CIIy4alHON BEJTUYUHBI?
Ot yero 3aBucUT 3HaueHHe ko3 dunmenta tstC u kak oHO HaxoaUTCA?
OT 4ero 3aBUCHUT TOUYHOCTbH B OLICHKE U3MEPSIEMON BEITMUUHBI?
Korzaa Bo3HMKAIOT 3a7jaui UCCIIEI0BAaHUS COBMECTHOTO PACIIPENEICHHs BEPOSITHOCTEN U
pacueta ko3 puIreHTa KOppesuu?
Ilepeuncaure uzBectHole Bam cBoiicTBa k03 dunmenta koppemsauu. Kakoe cBoiicTBo
HauboJiee 4acTo MPUMEHSETCs JUIsl aHaIu3a JIMHEHHON 3aBUCUMOCTH JIBYX CIIy4alHBIX
BEJINYMH?
KakoB npuHIUI NOCTPOEHUS METOJa HAMMEHBIINX KBaJpaToB?
Kak o1ieHrnBaeTcst 10CTOBEPHOCTh BHIOOPOUHON pasHOCTH?

»
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JOCTYII



http://elib.kspu.ru/document/15899
http://elib.kspu.ru/document/12755
http://biblioclub.ru/index.php?page=book&amp;id=453249
http://biblioclub.ru/index.php?page=book&amp;id=483772

010/DKeTHOE 00pa30BaTENbHOE YUPEXKICHHE BhICIIET0 00pa3zoBanus «OpeHOyprekuit
roCyJIapCTBeHHBIN yHUBepcuteT», Kadenpa mporpammuaoro odbecnedeHus
BBIYHCITUTEIIEHON TEXHUKU U aBTOMaTU3UPOBAHHBIX cUcTeM. - OperOypr : OI'Y, 2016.
- 123 c. : un. - bubnuorp. B kH. - ISBN 978-5-7410-1614-5 ; To ke [DneKTpOHHBIHA
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=485398

3. |benpunk, T.A. OcHOBBI MaTeMaTH4eCKO# 00paboTku nHpopmanuu ¢ nomotbto SPSS : | OBC «YHuBepcurerckas WNHuBunyanbHbIN
yuebHoe nocobue / T.A. benpunk. - Kemepoo : KemepoBckHii rocyaapCTBEHHBIH O0uOIMOTEKa OHJIANH» HEOrpaHUYEHHBIN
yauBepcureT, 2013. - 232 c. - ISBN 978-5-8353-1265-8 ; To xe [ D1eKTpOHHBIH JOCTYTI

pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232214

Pecypchbl ceTu MHTepHeT

4.|Maremarnyeckuii mopran «Allmath.ru: Bes matematuka B oqH0M Mecte» URL: http://www.allmath.ru/ http://exponenta.ru/
http://www.allmath.ru/—
5. |O6pa3oBaTenbHbI MaTEMaTUIECKUI CaliT «exponenta.ru» http://exponenta.ru/ http://exponenta.ru/

HNHpopmanroHHbIe CIPABOYHbIE CHCTEMbI H NPO¢ecCHOHATbHBIE 0a3bI JaHHBIX

6. |[Elibrary.ru [D1eKkTpoHHBI# pecypc] : aeKTpoHHas OHONIMoTEeYHas cucTeMa : 6asa http://elibrary.ru CBOOOIHBIH AOCTYII
TaHHBIX COACPIKUT CBEIICHHSI 00 OTEYECTBEHHBIX KHUTAX U MEPUOTNICCKUAX U3TAHHSIX
10 HayKe, TEXHOJIOTHH, MeAUITnHE 1 oOpa3zoBanuto / Poc. nuadopm. moprai. — Mockaa,
2000- . — Pexxum mocryma: http://elibrary.ru.

7.|East View : yHuBepcajbHbIC 0a3bl JaHHBIX [ DIEKTPOHHBIN pecypc] : mepHoanKa https://dlib.eastviea.com | ua. HeorpaHUYeHHBIH
Poccun, Ykpaunsl u ctpan CHI™ . — Onekrpon.nan. — OO0 UBUC. — 2011 -. JIOCTYTI

8. |[MexBy30BcKas diieKTpoHHast oubimoreka (MOB) https://icdlib.ncpu.ru/ | Wua. HeorpaHu4eHHBIH
JOCTYII

9. |Autumiaruat. Bys [DnekrponHslii pecypc] https://kraccpu.antiplagiat.| WuauBuayanbHbIH
ru JOCTYII
CornacoBaHo:
&
I'naBHbIA GUOIUOTEKADD [ ) or— | ®oproa A.A.

(IOMKHOCTH CTPYKTYPHOTO MTONIpa3AeieHus)  (ITOIIHUCH) (®amumus 1.0.)
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KapTa MaTepHaJIbHO-TeXHH‘IeCKOﬁ 0a3bl AU CHHUITIJIMHBbI
OcHOBBI MaTEMATHYECKOI 00pa0doTKu MHOpMALIUT
J1is1 o0yvarommxcs o0pa3oBaTe/IbHOM NPOrpaMMBbl
Hanpasaenue noarorosku: 44.03.05 Ilexarornyeckoe oopasoBanue
Hanpasisiennocts (mpoguib) od0pa3oBare/ibHOM NporpaMmmbi: MaTeMaTuka u
uHopMaTHKA
Kpammndukanus (cTenesb): 6akanasp
o4yHas popma 00yueHuUs

AyauTopus ] OGopyoBaHue
ISl IPOBEJCHHUS 3AHATHII JIEKIIHOHHOTO THIIA, 3AHATHII CEMHHAPCKOT0 THIA,
KyPCOBOT0 NPOEKTHPOBAHMS (BBINOJTHEHHS KYPCOBBIX PaGoT), IPyNNOBBIX H
MHIMBHIYAIbHBIX KOHCYILTAIMIA, TEKYLIEro KOHTPO/Is yCNeBAeMOCTH H
NPOMEKYTOUHOI ATTeCTAIMH

r. KpacHosipck, [Ipoekrop-1mT., yueOHas qocka-2mIT., KOMIBIOTED - 11T
yi. [lepencona, 7, Linux Mint — (CBoGonas nunensus GPL)
ayn. 1-10
r. KpacHospck, MapxkepHas qocka- 1 mr., KOMIbrOTEP-71IT., TOCKa
yn. Ilepencona, 7, yaeOHas- 1 .
ayn. 1-11a Linux Mint — (CBoGonas numensus GPL)

Komnerotep ¢ BBIXOJAOM B HHTEPHET — 91IT., MPOEKTOP —
. KpacHospex, ., HarlsHble mocooust (CTEHIBI), MapKepHas 10cKa
yi. Tlepercona, 7, — lwT. ¢ ycTpoiicTBOM /Jisi UHTEPAKTUBHOM JTOCKH,
ays1. 2-06 JIocKa MapkepHasi — lmt

AnbsT O6pazosanue § (yureH3zust Ne AAO.0006.00,
norosop Ne JIC 14-2017 ot 27.12.2017
VYuyebnast nocka-1mT., mpoekTop- 11IT., KOMIBIOTEP-
lurt., MapkepHas Jocka-11mT., 1eMOHCTpaMOHHbBIN
croJi-1lmr
Linux Mint — (CBo6oanas nuiensust GPL)
MapkepHasi 1ocKa-211IT., UHTEpAKTUBHAs TOCKa- 1 1IT.,
npoekTop- 1 mt., HoyTOyK-10mT., TeneBu3op- lmr.,
KOMIIbIOTEP- 21T., MOY-111T.
Linux Mint — (CBo6oanas nuiensus GPL)
Komnbrorep- 1mt., uHTepakTUBHAA J10CKa - 1 mT.,
cucreMa BuaeokoH(pepeHicss3u Policom — 1 mT. (6e3
ceTH), yuebHas qocka- 1T

r. KpacHosipck,
yi. IlepencoHna, 7,
ayn. 2-11

r. KpacHosipck,
yi. IlepencoHna, 7,
ayn. 2-19

r. Kpachosipck,
yi. IlepencoHna, 7,

ayn. 3-02 Linux Mint — (CBo6oanas nuuensus GPL)
r. Kpacnosipck, VYuyebnas nocka-1mr., 3kpan- 1mrT., nmpoekTop-11mr.,
yi1. Ilepencona, 7, KOMIIBIOTEp- 1 IT.
ayn. 3-11 Linux Mint — (CBo6oanas nuiensus GPL)
r. KpacHospck, KomnsroTep ¢ BbIxo1oM B uHTEpHET-10mmT, yueOHas
yi1. Ilepencona, 7, Jocka-1 mr.
ayn. 3-12 Linux Mint — (CBo6oanas nuiensust GPL)
r. KpacHospck, Komnerorep-15mrt., npunTep-11ut., MapkepHas 10cKa-
yi1. Ilepencona, 7, lT., mpoekTop-11T., MHTEpaKTUBHAs JOCKa- | IIT.
ayn. 3-13, 3-14 Linux Mint — (Coboauas nuensust GPL)
r. KpacHospck, [IpoexTop-1mit., KOMOBIOTEP-121IT., MApKEPHAas JOCKa-
ya. Ilepencona, 7, l1T., UHTEpaKTUBHAS TOCKa- 1 IT.

ayn. 3-15 Microsoft® Windows® 8.1 Professional (OEM

»



nuten3us, KoHTpakT Ne 20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — JTui ceprudukar
Ne1B08-190415-050007-883-951;

7-Zip - (CBobOoanast muuensus GPL);

Adobe Acrobat Reader — (CBoGoHast nuiieH31s);
Google Chrome — (CBoGogHast THIIeH3HS);
Mozilla Firefox — (CoGogHas murieH3us);
LibreOffice — (CBoGoanast nuuensust GPL);
XnView — (CBoOo1HasI TUIICH3HS);

Java — (CBoOo1HasI TUTIEH3US);

VLC — (CoboiHas TUIICH3US);

Kusas marematuka 5.0 (Kontpakt HKC-/1b-294/15 ot
21.09.2015, nuuen3us Ne 201515111);

GeoGebra (CBoOosHO pacnpocTpaHseMas B
HEKOMMeEpUYEeCKUX (yueOHBIX) LEsIX JTULCH3US)

r. KpacHospck,
yn. Ilepencona, 7,
ayn. 4-01

VuebHas mocka-1mr., OndimmoTeka

r. KpacHosipck,
yn. Ilepencona, 7,
ayn. 4-02

Kommnerorep -1mr., npoekrop-1mrT., HHTEpaKTUBHAS
nocka-1mT., MapkepHas gocka-1mr., yueOHas qocka-
lurr. Linux Mint — (CBoboauas nutensus GPL)

r. KpacHosipck,
yi. IlepeHcoHna, 7,
ayn. 4-11

VYyebnast mocka- 1.

JUISL CAMOCTOSITE/IbHOM PadoThl

r. KpacHosipck,
yi. Ilepencona, 7,
ayn.1-01
OrtpacneBas
OonbamoTeKa

Konup-1mr

r. KpacHosipck,
yi. IlepencoHna, 7,
ayn. 1-02
UutanbHbli 321

Komnerorep-10mwt., mpunTep- 1t
AnbT O6pazosanue 8 (yureH3zust Ne AAO.0006.00,
norosop Ne JIC 14-2017 ot 27.12.2017

»




	освоения дисциплины студент должен иметь базовую подготовку по школьным курсам математики и информатики.
	Виды занятий. Лекции, семинарские, лабораторные занятия, самостоятельная работа студента.
	Оценочные средства представлены в разделе «Фонды оценочных средств».
	Направление подготовки 44.03.05 Педагогическое образование Направленность (профиль) образовательной программы
	- способность применять современные методики и технологии организации образовательной деятельности, диагностики и оценивания качества образовательного процесса по различным образовательным программам (ПК-1);
	Критерии оценивания по оценочному средству 4 – Проект 2
	Учебные ресурсы.
	Банк контрольных заданий и вопросов по дисциплине «Основы математической обработки информации»
	Задачи по базовому разделу I

	Задачи по базовому разделу 2.
	Практикоориентированные задания
	Лабораторная работа. Расчет генеральных параметров распределения оп выборочным данным в ЭТ
	Лабораторная работа. Графическое изображение статистических данных (аналитические графики математической статистики)


	Теоретическая часть:
	(2)
	Доверительный интервал I β . Доверительная вероятность β (надежность).


	Так  как  на  опыте математическое ожидание часто неизвестно, то для доверительного интервала используется выражение:
	Тест к Разделу 2.
	Случайные события
	Расчет коэффициента корреляции случайных величин.
	Коэффициент корреляции Пирсона
	Ранговый коэффициент корреляции (по Спирмену).
	Рисунок 1


	КАРТА ЛИТЕРАТУРНОГО ОБЕСПЕЧЕНИЯ ДИСЦИПЛИНЫ
	(включая мультимедиа и электронные ресурсы)

	Профили/название программы: Математика + информатика (общий профиль).
	очное
	Основы математической обработки информации Для обучающихся образовательной программы

