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PaGouass mnporpamma aucuuminHbl «OCHOBBI MaTE€MaTHYECKONM 00paboOTKu
nHpopMalMM» COCTaBlIEHa JOKTOPOM TMEJarorMueckux Hayk, mpodeccopom
kadenpsl matematukt 1 MOM ILIL JIpsiayk

PabGouas mnporpamma JUCHUIUIMHBI OOCYXKJ€Ha Ha 3acefaHuu Kadeapsl
MaTeMaTUKU U METOAUKU 00yYeHUsS] MaTEMaTUKE
nporokosa Ne 8 ot «13» mast 2020 1.

3aBeayromniuit kageapou

vy

2% JL.B. IlIkepuna
Onobpeno HMCC(H) unctutyta

COIMAIbHO-TYMaHUTAPHBIX TEXHOJIOTUI

ITpotokon Ne 10 ot «20» mast 2020 r

ITpencenarens HMCC (H) E.I1. Kynctman

PaGouas mnporpamma pucuumiiuHel «OCHOBBI MaTeMaTUYecKOW 00paboTKu
uHGOpMAIIMI aKTyaJu3upoBaHa JOKTOPOM MEeAarormuyeckux Hayk, mpodeccopom
kadeapsl Mmatematuk ¥ MOM ILII. [Ipstayk

PabGouass mnporpamma AUCHUIUIMHBI OOCY)XJI€Ha Ha 3acelaHuu  Kadeapsl
MaTeMaTH4YeCKOTO aHaIk3a U METOAUKN OOyUYCHHSI MaTeMaTHKE B By3¢

«12» mas 2021, nporokon Ne §
Wy
3aBenyromuii kadeapoi Q// 7%} JI.B. lkepuna

Ono6peno HMCC(H) unctutyTa
COLMATBbHO-TYMaHUTAPHBIX TEXHOJIOTHUI
ITpotokom Ne 10 ot «20» mas 2020 r

IIpencenarens HMCC (H) E.I1. Kynctman



JIuCT BHeCeHUs U3MEHEeHU

JlonosTHEHHsI M UBMEHEHUS B pab04yr0 TPOrpaMMy JUCHUTLTAHBI
Ha 2021/2022 y4eOHbIH TO1

B nporpammy BHOCSTCS ClI€IyIOIINE U3MEHEHHUS:

VYcuiieHa npakTU4yecKasi HalpaBJICHHOCTh U3YYEHHUs] JUCUUILUIMHBI 32 CUET IMpoBeAcHUs 4
YacoB IMMPAKTHYECKHX 3aHATHH B (QopMe MPaKTHUYECKOH MOArOTOBKH (CTaTHCTHYECKAs
00paboTKa ¥ KOPPESIIMOHHBIN aHAIN3 UCCIIEA0BATEIbCKUX JTaHHBIX).

[Iporpamma nepecmoTpeHa 1 ojo0peHa Ha 3aceJaHuu Kadeapsl
12 mas 2021r., nporokosn Ne 8

BaecenHble n3MeHEHUs YTBCPIKAALO:

3aBeayronuii kadeapoit

L_.-"

Ixepuna Jltoqmuia BacuiseBHa o/, ety

Onobpeno HMCC(H) unctutyTa
COLIMANIbHO-TYMaHUTAPHBIX TEXHOJIOT U
ITpotokon Ne 10 ot «20» mast 2020 T

ITpencenarens HMCC (H) E.I1. Kynctman



JIMCT BHeCEeHHUSI U3MEHEeHH
JlonosiHeHMs ¥ U3MEHEHHUsI B pabouyto nporpammy «MarteMaTH4ecKre METO bl B
COLIMAJIBHOM paboTe»
Ha 2020/2021 y4eOHbIii TOA

B nporpamMmmy BHOCATCS CAeAYIOIINE U3MEHEHUS:

1. OGHOBINIEHBI TUTYJbHBIE JHUCTHI pabouell MporpaMMbl, OHJIa OLIEHOYHBIX
CPEICTB B CBA3M C U3MEHEHHEM BEJIOMCTBEHHOM MPUHAJIEKHOCTH —
MunucrepctBy npocselienus Poccuiickon denepanuu.

2. O6HoBieHa u corinacoBaHa ¢ Hayunoit 6mGmmorexkoit KI'TIY wum. B.IL
AcradpreBa «Kapra nureparypHoro oOecredeHus (BKJIOYas DJICKTPOHHBIC
pecypcel)»,  colepiKamias ~ OCHOBHYIO U JOMNOJHUTENbHYIO  JIUTEpaTypy,
COBpEMEHHbIE MpodeccuoHanbHble 0a3bl JaHHBIX U HWH(DOpPMAIMOHHbBIE
CIIPABOYHBIE CUCTEMBI.

3. Oobnonena «Kapra maTtepualbHO-TEXHHUYECKON Oa3bl IUCITUIUIMHBDY,
BKJIIOUAIOIIAs ayJIMTOPUM JJIsl MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIIA, 3aHATHI
CEMUHAPCKOTO TUIA, KYPCOBOI'O MPOEKTUPOBAHUS (BBIOJHEHUS KYPCOBBIX padoT),
TPYIIOBBIX W WHAMBUAYAIBHBIX  KOHCYJBTAIIMH,  TEKYIIEro  KOHTPOJIS
yCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTeCTallUU, IIOMELIECHUS JIJISi CaMOCTOSATEIbHOM
pa6otsl ooyuaromuxcst B KI'TIY um. B.I1. ActadbeBa) 1 KOMIUIEKC JTUIIEH3MOHHOTO
U CBOOOTHO pacIpoCTpaHsIeMOro MPorpaMMHOT0 00eCTIeueHusI.

[Iporpamma nepecMoTpeHa 1 0A00peHa Ha 3acefaHnu Kadeapbl
13 mas 2020r., mpoTtokos Ne 8
BHeceHnHble H3MEHEHUS YTBEPKIA10:

3aBeayronuii kadeapoi

[lIkepuna Jlronmuna BacunbeBHa o, ELry

Ono6peno HMCC(H) unctutyTa
COIIMAJIbHO-TYMaHUTAPHBIX TCXHOJIOTHI
ITpotokom Ne 10 ot «20» mas 2020 r

ITpencenarens HMCC (H) E.I1. Kynctman



IIpuioxkenue 3.
IosicunTenbHaAA 3anMCcKA 3.
Hean u3ydyeHuss AUCHMIVIMHBLI. [[enpi0 WM3ydeHUs MaHHOM AUCUUIUIMHBI SIBISETCA
pa3BUTHE 3HAHUH O MATEeMaTUYECKUX METOJax MCCIEIOBAHUS, OBJIAJCHHUE
MPAaKTUYECKUMH YMEHMSIMU UM  HaBbIKAMH, HEOOXOIUMBIMH i1 3(h(PEeKTUBHOM
opraHuzanuu 00paboTKH CTATUCTUYECKUX JaHHBIX.
3agauu u3yyeHHs: AUCHUIVIMHBI. M3ydyeHuWe TMOHATUA U MNPUKIATHBIX METOJIOB
MaTeMaTHYEeCKON CTaTUCTHKU, (POPMUPOBAHUS HABBHIKOB MCITOJIB30BAHUSI COBPEMEHHBIX
MPOrPAMMHBIX UHCTPYMEHTOB, MPEAHA3HAYEHHBIX JIsI PEUICHUS 3a]lady CTaTUCTUYECKOU
00pabOTKU SKCIIEPUMEHTAIIBHBIX JAHHBIX.
Conep:kanmne TUCUUIJINHBI.
Bxoomnoit konmpons, nosmopenue.
Pazoen Nel. Meroasl KiIacCUYeCKOM MareMaTHKU B coll. pabote. Pazden N2,
[IpoBepka cTaTUCTUYECKUX THUIIOTES.
Pazoen No3., KoppenalMOHHBIN aHATIN3.
Pazoen Ned. CoBpeMeHHBIE MPOTPAaMMHBIE WHCTPYMEHTBI, MNpPEIHA3HAYEHHBIX IJIS
pElIeH s 3a7]a4 CTATUCTUYECKON 00pabOTKH SKCIIEPUMEHTAIbHBIX TAHHBIX.
MecTto qucuumuinibl B cTpykType OOIL. [uciunirHa BXoAuT B 6a30BYIO 4acTh
MaTeMaTUYECKOIo U ecTeCTBeHHOHay4yHoro 1ukia b2.B.JIB.
TpeOoBaHus K npeaBapuTEeIbHOM MOATOTOBKE CTyAeHTA. J[J1s yCIENTHOTO OCBOCHUS
JTUCIUIUIMHBI CTYJEHT JIOJDKEH HUMETh 0a30ByI0 MOATOTOBKY Mo Kypcam OCHOBBI
MareMatudeckoil o0paboTku wuHpopManuu u MHPOpMannoHHAs KyIabTypa H
TEXHOJIOTUU B 00pa30BaHUM.
Tpya1o€MKoOCTh AUCHMIUIMHBI: 4 3a4eTHBIX eAuHUIBL. CeMecTpbl H3yYeHHUs] M
(¢hopMbl UTOroBOro KOHTPOJSI 3HaHMi: 2 cemectpa Ha 3-4 Kypce, SK3aMeEH.
®opmupyemble KoOMOeTeHUMH. JlucuuminHa ywyactByeT B (HOPMUPOBAHHUU
kommneteHiuii: OK—1, OK-10, OK-12. Buasbl 3anusiTuid. Jlekiuu, ceMruHapcKue 3aHATHS,

caMocTosiTelIbHas paboTa CTyAeHTa.



IMosicHUTEeIbHAA 3aIIUCKA

1. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMBbl.

PabGouass mporpamma auciUIUIMHBI «MaTeMaTH4ecKue METOAbl B COLMAIBHOM
pabote» pazpaborana B coorBeTcTBUM ¢ mnpoektom DPI'OC BO 3 + 1o
HanpaBienuto  noarotoBku:  39.03.02 Coumanenas  pabora. IIpoduns
«CoumanbHasg paboTa B CHCTEME COLMAIbHBIX CIYyXk0» — 3aouyHas (HOpMbI
oOyuenus. Kpanmudukamus (crenenn): O6akanaBp. [laHHas AUCHUIIIMHA BXOIUT B
0a30ByI0 4YacThb €CTECTBEHHOHAay4yHOro OJioka W u3yyaercs Ha 3-4 Kypcax B
TEYEHUE 2-X CEMECTPOB.

2. TpynoeMKOCTb JUCHUILTUHbI

Ha usyuenue nucrumaunel orBeaeHo 4 3.E.(144 gacos).
AyauTOpHBIX 3aHATUN — 14 yacoB:

JIEKIIMI — 4 4acoB;

ceMuHapoB — 10 Jacos;

CamocTosrenbHas pabora ctyaeHToB — 94 yacos.

3. Ilean ocBOEeHHS AUCIUILINHDI

Llenbto ocBoeHHMS y4eOHOW AUCHUILIMHBI «MaTemMaTuueckue MeETOAbl B
COIMaIbHOM paboTe» SBISETCS pa3BUTHE 3HAHMN O MaTeMaTHYECKHX METOaax
UCCJICJIOBAHUSA,  OBJAJCHUE  NPAKTUUYCCKHUMH  YMEHMSIMH W HaBBbIKaMH,
HEe0OX0oAUMBIMU TS 3G ()EKTUBHOM OpraHU3aIluu UCCIEI0BATEILCKOU PaOOTHI.

4. IlnanupyemMblie pe3yJbTaThbl 00y4eHHUS.
N3yyenne AUCHMIUIMHBI HATIPABIEHO Ha (OPMHUPOBAHUE CIIEIYIONIIUX

KOMIIETEHITUH ;
Obwexynvmyphble KOMnemeHyuu.

® BIAJICTh KYJBTYpPOH MBIIUICHHUS, CHOCOOCH K OOOOIICHUIO, aHaIN3Yy,
BOCIIpUATHIO WH(GOpMAIIUU, TIOCTAHOBKE 1€MW U BHIOOpY TMyTel ee
noctmxkenus - OK-1

® WCIIOJNIB30BaTh B TNPO(ECCHOHATBHOW NEATETFHOCTH OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUIUIMH, B TOM YHCJI€ MEIUIIMHBI, MPUMEHSTH
METOJIbI MAaTEMAaTUYECKOTO aHAIM3a W MOJCIHUPOBAHUS, TCOPETUIECKOTO U
AKCTIEPUMEHTAIBLHOTO HcciienoBanus - OK-10

® BIAJCTh OCHOBHBIMH METOJAMH, CIOCOOAMHU W CPEACTBAMH TIOJNYYCHUS,
XpaHeHus, mepepadoTku uWHOOpPMAIMK, WMETh HABBIKM pabOTHI C
KOMITBIOTEPOM KaK CpeJICTBOM ympaiieHus napopmanueit - OK-12

Tabnuna
«Ilnmanupyembie pe3yabTaTbl 00yUEHUS
3amaun ocBoenusi | [Imanupyemblie pe3yiabTaThl OOyYeHUs 110 Kon
JVCLUIIINHBI JTUCUUIUIAHE (IECKPUIITOPHI) pe3yJibraTa
oOyueHust




(KOMIIETEHIIHS )

Wzyuenue noustut u | 3namo:
IIPUKJIAIHBIX METOJIOB *  0COOEHHOCTH unpopmanuu, | OK-1
MaTeMaTUYECKON HCIIOJIb3YOLIEHCS B commansHo- | OK-10
CTaTUCTUKH IICUXOJIOTMYECKOH cdepe;
*  OCHOBHBIE METObI 00paboTku
UHpOpMAINH.
Ymemy:
*  MaTeMaTHYecKd OOOCHOBBIBATH CBOM
Hay4HbIEC U TIPAKTUYECKUE BHIBOJIBI,
*  BBIOHWpATH TIOTXO IS TUIS
COIIMATBHBIX 3a1a9u METO/I
MaTeMaTH4eCcKOi 00pabOTKH JaHHBIX U
UCTIOJIb30BaTh AJTOPUTM TPUMEHEHUS
n30paHHOTO METO/Ia;
*  CaMOCTOSITENIbHO  aHAIM3WPOBAaTh U
UHTEPIPETHPOBATH IMITPHUYECKHUE
JTAHHBIE.
Braoemy:

*  Pa3IMYHBIMH NIKAJIAMU U3MEPECHHUH;

*  TEOPETUYECKHMMH  CBEACHUSMH |
dopMmynamMu Ui pacdera THITOBBIX
3aj1a4, Hauboee JacTo
BCTPEUAIOUIUXCA B COLHUAIBHBIX
UCCIIEIOBAHUSX.

dopMHupOBaHUS 3namo: OK-12
HaBBIKOB *  OCHOBHBIE ITPOTPAMMHBIE CPEACTBA IS
HCI0JIb30BAHUSA 00paboTkH MaTeMaTH4eCKOM
COBPEMEHHBIX uH(bOopMaIUH.

MIPOrPaMMHBIX Ymemn:

WHCTPYMEHTOB, *  Hcnonb3oBarh AoCTymHbIE LU(POBBIE
MpeHa3HaYCHHBIX pecypchl  ans  oOpaOOTKM  JaHHBIX
JUI pelIeHUs 3a1a4 JKCIIEPUMEHTA

MaTeMaTH4eCKOU Braoemy:

00paboTKn *  MeToAaMH 00pabOTKH Ha KOMITBIOTEPE
AKCIIEPUMEHTAIbHBIX TUTIOBBIX  337a4  MaTeMaTU4YecKOi
JTAHHBIX. CTaTHCTUKH

5. KoHTpoJb pe3yabTaTOB 0CBOEHUS] JUCHMILIHMHBI «MaTeMaTnueckue
METOAbI B COMAJIBLHOU padoTe».
[Tocemenne neKuMW, PENIEHHE KOHTPOJIBHBIX, CAMOCTOSATENIBHBIX M JOMAIIHUX
paboT, BHITIOJHEHUE JTA0OPATOPHBIX padOT, MOATOTOBKA K CEMUHApaM, PEIICHHE
3a71a4 C TOMOIIBIO CIEIUATIBHBIX TPOTPAMM OHJIAH-CEPBUCOB..
dopma UTOrOBOIO KOHTPOJIS - IK3aMEH.

OueHOUHbIE CpENCTBA PE3YJIbTATOB OCBOCHUSA JUCLUIUIMHBI, KPUTEPUH OLECHKH
BBITIOJIHEHUS 3aJIaHUM MIPEJICTABJIEHBI B pazaesne «POoHAbl OLIEHOYHBIX CPEACTBY.




6. [lepeyennb 00pa3oBaTeJIbHBIX TEXHOJIOT Ui, HCIIOJIb3yeMbIX IPH OCBOEHHH
AUCHUILINHBI
«MarTemaTuyeckre MeTOIbI B COUMAJIBLHOI padoTe»

1. CoBpemMeHHOE TPAAUITMOHHOE 00YUCHHE (JIEKIIMOHHO-CEMUHAPCKAasI-3a4eTHAS
cHucTeMa).

2. OOy4deHue ¢ UCTIONh30BAHIEM COBPEMEHHBIX KOMIBIOTEPHBIX CPEJICTB: PEIICHUE
3a1a4y 00pabOTKH MaTeMaTH4eCcKO HH(POpMaLUU ¢ TOMOIIBIO O(UCHBIX U
CTEeIMATU3MPOBAHHBIX IPOTPpaMM, 00yUEHHUE C HCIIOJIb30BAaHNEM OHJIAIH-
CEpBHUCOB.



JIner cornacopanus y4eOHOM NPOrpamMMbl € APYTMMH JUCHHUINIMHAMM

o0pa3oBaTeJIbHOM NPOrPaMMBbI

Ha 201__/ yueOHbI 1o
HaumenoBanue Kadenpa [Ipennoxenus 00 [IpunsiToe pemienue
JUCITUATIIINH, W3MEHEHUIX B (mpotokon Ne, narta)
U3YYCHHE KOTOPBIX MUIAKTHYECKAX kadeapoii,
OIHMpaETCs Ha eINHUIAX, pa3paboTaBiieit
JTaHHYIO TUCIUTIUHY BPEMEHHOM IPOrpamMmy
MTOCJICIOBATEILHOCTH
U3YYCHMS | T.JI.
3aBenytonuii kadenpoit
ITpencenarens HMC
n n 20 r.




JUCT BHECEHUS U3BMEHEHUI
JlonoHeHus: 1 U3MEHEHUs B yueOHoU nmporpamme Ha 2016/2017 yueOHBIii TOA

B y4e6Hyt0 nmporpaMMy BHOCATCS CIEIYIOIINE W3MEHEHUS:

1. U3menen tutynbHbIA aucT PIT/I

2. V3MeHeHo cosepikaHne OCHOBHBIX pa3JielioB

3. PazpaboTraHbl TeCTbI BXOAHOTO KOHTPOJIS

4. V3meHeHus B Kypce JIEKIUH: MOJepHU3UpoBaHa (opma, OMOITHEHO U
MU3MEHEHO COJIep)KaHue.

5. Monepau3upoBaH QOH] OIEHOYHBIX CPEICTB:
= Pazpaboranbl HOBBIE JaOOpPATOPHBIE PAOOTHI MO MaTEeMAaTHYECKOMN

00paboTke uHbOpPMaIUH.

» Pa3paboTaHbI TECTOBBIC 3a/IaHus s paznena 1.

6. JlomosmHeHa KapTa JIMTEPAaTypHOTO 00ECTICUeHUS TUCIUTUTHHEIL.

YuebHas nporpaMma nepecMoTpeHa 1 0Jj00peHa Ha 3aceJaHuu Kadenpbl
" 09" 12 2016__ r., nmpotokon Ne 4

BaecenHble u3MEHEHUS YTBCPIKAAIO

3aBeyronuii kadeapoit

JlexaH (akynpTeTa (IMPEKTOP UHCTUTYTA)
" " 201_ 1.




OpraHu3aliMOHHO-METOAUYECKUE JTOKYMEHTHI



TexHonoruyeckas Kapra o0y4eHus AUCHMILINHE

MaremaTnueckue MeTOAbI B COIIUAJILHOM padoTe

Just o0yuaromuxcest 00pa3oBaTe/bHON MPOrPaMMBbI
(yKaSaTb YPOBEHB, H_H/[(i]p 1 HAaMMCHOBAaHUEC HAIIPaBJICHUS HOL[FOTOBKI/[,)

(HaMMEeHOBaHME Y CLIUIUINHBI)

Hanpagnenune nogrorosku: 39.03.02 Connanshas padora. [Ipodpuns «CoruanbHast paboTa B CUCTEME COIUATBHBIX CITYKO» —
3aouHas popmbl oOyuenus. KBanudukaius (cTemneHs): 6akanaBp

(obOmrast Tpy1I0eMKOCTh AUCIUTIINHBL 4 3.e.)

paszmen

HaunmenoBanue PasaciioB U TEM.

Bcero
YacoB

(3.em)

AyIUTOPHBIX YacOB

BCECTO

JICK

CcEM

120

BHueaynuTopHbIX

qacoB

Pe3ynbTaThl 00yUeHHS U BOCIIUTAHHS

DopMeI U
METO/bI
KOHTPOJIS




Nel. Meroamr
KJIACCUYECKOH

MaTeMaTHKHU B COII.

pabote

[IpyMeHeHrne MaTpUYHOTO UCUHCIICHUS B
conpanbHON pabore. MurpanyoHHas u
MOy IAI[MOHHBIE MaTPHUIIBL.

Huddepennmanbapie ypaBHEHHUS B
COLMANBbHBIX Mporeccax. OCHOBHBIC THIIbI
(. ypaBHEHUIA.

30

3uate: [lonsTHE MaTpHULIBI U
apru(MeTHIECKUX OIepanuii ¢ MaTpULIAMH.
IToHsiTHE MUTPAIIIOHHOI MaTpPHUIIBL.

yMeTLIHPOI/I?)BOZ[I/ITL orepanuu ¢
MaTpuiamMu. CocraBisaTh COIMMOJIOTHYCCKUEC
MaTpulbl

BJ'Ia}IeTI:-I COBPEMCHHBIMU METOJaMH
MaTpUYHOI'0 UCHUCIICHUA

3HaTh: OCHOBHBIE METO/IbI peleH s AUQ.
YpaBHEHUH

VYMeTs: pemaTsh 1ud. ypaBHEHUS

BHa}IeTB: COBPEMCHHBIMU METOJAMH
petienust qud. ypaBHEHUI

KouTponbhele u
nmabopaTopHbIe
paboTEI.

IIpumenenue
AJIEKTPOHHBIX
Ta0IHII U
OHJIAIH-
KaJIbKYISTOPOB
JUTSt
MaTPUYHOTO
HACYMCIICHUS.

No2. TIposepka
CTaTUCTHYECKUX
THIIOTE3.

Tema Nel: OcHOBHEBIE TOHSTHS
MaTEMAaTHYECKON CTATHCTHKHU.

Tema Ne2: YnopsigounBanue
CTaTUCTHYECKOH HH(OpMAILIIH.

Tema Ne3: CratucTka KpUTEpHSL.
Kputnueckue obnactu. Oumbku mepBoro
W BTOPOTO pozia. YPOBEHb 3HAUUMOCTH.
[poBepka CTaTHCTUYECKUX THIIOTE3 O
3aKOHAX PACIpPEACIICHUs.

Tema Ned: Hemapamerpuaeckue
KPHUTEPUH ONIPEIETICHUS JOCTOBEPHOCTH
Ppa3nu4Ms HE3aBUCHMBIX COBOKYITHOCTEH

30

3HaTh: AJITOPUTM IPOBEPKHU
CTAQTUCTUYECKON THIIOTE3bI U BBIOOPA
CTAQTUCTUYECKOT'0 KPUTEPHSI.

YwMmets: Onpenensats He0OX OTUMBIT
CTaTUCTUYECKUI KPUTEPUI, YUCIIO CTENEHEN
CBOOO/IBI, TOCTOBEPHOCTb Pa3HUIIBI
MIOKa3aTeNel; pacCUNThIBATh KPUTHIECKHUE
3HA4YECHUS KPUTEPHEB.

Bnagers: [Tapamerpuueckumu u
HerapaMeTPUIECKUMH METOIAMU
CPaBHEHUS PE3YIbTATOB HCCIIEIOBAHHS.

3HAaTh: IOHATHE U KPUTEPUH BHIOOpA
METOWKH pacdera Kod(hduimenTa
KOPPEIALHH. .

YMmers: OnpeacsATb CTCICHb

KonTtponsHsie u
nabopaTopHbIe
padoThI.




KOPPENSILIIOHHOM CBSI3U
9KCIIEPUMEHTAIIBHBIX JIAHHBIX,
JIOCTOBEPHOCTH KOPPETIALHH.

Brnaners: TexHukoi pacuyera
KO3(PHUINEHTOB KOPPEISIHN IS
Pa3NUYHBIX TUIIOB CTATUCTHYECKHUX JaHHBIX,
METOJIMKOH MOCTPOEHHS TAPHOH PErpeccuu.

Nes. Tema Nel: Koadduiments napHoi 20 3HaTh: OHATHE M KPUTEPUH BHIOOpA KoHTponbHBIE U
KoppesimoHHbIii koppersiiuu. Koagduuuent koppensuuu METOJMKH pacueTa KodppuiueHta nabopaTopHbIe
AHATH3. IMupcona. Onpenenenue 10CTOBEPHOCTH KOPPEIALHH. . paboTEL

ko3 hUIMEeHTa KOPPETALMH.

YMeTb: onpenenirTh CTeleHb

Tema Ne2: Hemapamerpudeckuit KOPPEJSIHOHHOMN CBA3H

KOPPETALUOHHBIN aHanu3. Panrosas 9KCIIEPUMEHTAJIBHBIX TaHHbIX,

kopperaus. KoadunuenTs: paHrosoit JOCTOBEPHOCTH KOPPETALIIH.

xoppemnsanuu Crnimpmena, Kennania,

MPOBEpKa T'MIOTE3BI O UX 3HAYMMOCTH. Bl1a/ieTh: TEXHUKOM pacdera

Kospduument accornati, K03()GUIMEHTOB KOPPEIISIIHN IS

TETPaXOpHICCKHH ITOKA3aTCIb CBA3H. Pa3IMYHBIX TUIIOB CTATUCTUYECKHX JaHHBIX,

METOJUKOHN MOCTPOEHUS IAPHOU PETPECCUN.

Tema Ne3: PerpeccroHHBII aHamw3.

Merox HaUMEHBIINX KBAJPAaTOB JUIs

HaXOXKACHHS BEIOOPOYHBIX ITAPaMETPOB

ypaBHeHHs1 perpeccun. [IpoBepka

aJIEKBaTHOCTU NIOCTPOEHHOM

PErpecCHOHHOM MOIETH SMITUPUYECKIM

JAHHBIM.
No4. Cospemennpie | Tema Nel: PaGota B 371eKTpOHHBIX 14 3nate: Ctatucrrndyeckue GyHkaun DT KonTponbHele u

MIPOrpaMMHBIE

Ta0JIHNIaX.

nmabopaTopHbIe




HUHCTPYMEHTBI,
MpeHa3HAYECHHBIX
JUTSL pELICHUS 3a/1a4
CTaTHCTUYECKOM
00paboTKH
IKCIIEPUMEHTATBHBIX
JIAHHBIX.

Tema No2: Pemenue 3agau
MaTeMaTHYECKOM CTATUCTUKH B OHJIAMH-
KaJIbKYJISITOpaXx.

Ymers: Onpenensts B T 06beM BBIOOpKH,
MaKCHMaJIbHOE, MUHUMaJIbHOE 3HAYCHUE
BBIOOpPKU. [IpoM3BOANTH BEIYUCIEHHS IO
tdopmynam. CTpOUTH CTATHCTHYECKUE
JiarpaMMBbI U rpa MKy, paHXHPOBATh
JTAaHHBIE BHIOOPKH.

Bnagers: MeTonMKONM HaX0XKICHHUS MOJBI,
MeJUaHbl, CPETHETO 3HAUCHUS,
CpeTHEKBaIPATUUECKOTrO OTKIIOHEHHUS 110
JTAHHBIM BBIOOPKH; OTIPEICIICHHSI
KOpPEJALIMOHHON CBSI3U, TOCTPOCHHUS
perpeccui, onpeaeneHust KodphuireHTa
JleTepMuHaIuu cpeacrsamu JT.

paboTHI.

10 pacuery
rapameTpoB
pacnpenenenus,
HCCIICIOBAHMIO
CBsI3eH U
paznuuuit
CTATUCTHYECKUX
nauaeiX B OT.

Wrorosslit MOnyNb

DK3aMeH

UToro

144

14

10

94




Conep:kaHnue OCHOBHBIX Pa3/1eJIOB M Te€M JUCHUILJIAHBI
«MaTtemarudeckKue METOAbI B COIIHﬁJII)HOﬁ paﬁoTe»

Bxoonoii konmpons, noeémopenue.

Pazoen Nel. MeTtonbl KIIaCCUYECKON MaTeMaTHUKU B COIl. paboTe.

Tema Nel: [IpumeHeHne MaTPUUHOTO UCUHUCIICHUS B COLIMATIBLHOM padoTe.
MurpanunoHHas ¥ NONYJISIIUOHHbIE MAaTPUILIbL. [[prMeHeHre 3IeKTPOHHBIX TabIUI U
OHJIAWH-KAJIbKYJISITOPOB ISl MAaTPUYHOTO UCUUCIICHHUS.

Tema No2. JIluddepenuanbabie ypaBHEHHS B COIMANIBHBIX Mpoiieccax. OCHOBHBIE
TUIBI TU(. ypaBHEHUI.

Pa3zoen Ne2. IIpoBepka CTaTUCTUYECKUX TUIIOTES.

Tema Nel: OCHOBHBIE TOHATHUSI MATEMATUYECKON CTATUCTUKH.

Br100opouHbie XapakTEpUCTUKHU CIydyaiHON BeMunHbI. CBONCTBA BEIOOPOUHBIX
XapakTepUCTUK. TOUeUHBIE OIEHKH OCHOBHBIX YHUCIIOBBIX XapaKTEPUCTHK
reHepalibHOW COBOKYMTHOCTHU. VIHTEpBa/ibHas OLICHKA YMCIOBOM XapaKTEPUCTUKHU
reHepanbHoi coBokynHocTd. Koaddunment Bapuanuu. OrieHka HE00X0MMOTO
00BbEMa HaOMIOACHUH JIs TTOJIYYEeHHSI OLIEHOK TeHEPAIbHOTO CPEIHETO C 3aJJaHHOM
TOYHOCTBIO U HAJICKHOCTHIO.

Tema Ne2: YnopsimounBanue CTaTUCTUYECKOW HHGPOPMAITUH.

Tema Ne3: Cratuctuka kputepusa. Kpurnueckue o6rnactu. Omubku nepBoro u
BTOPOTO poJia. YPOBEHb 3HAUMMOCTH. [IpoBepKka cTaTHCTHUECKUX TUIIOTE3 O 3AKOHAX
pacrpeneneHusl.

Tema No4: Kputepuu cornacusi. [IpoBepka runote3bl 0 paBEHCTBE TUCIEPCHI JBYX
HE3aBHCUMBIX HOPMAJILHO PACIIpEIEICHHBIX BEIOOPOK. Manbie BoiOOpku. Kputepun
Ctpro/ieHTa JJ1s1 3aBUCHUMBIX 1 HE3aBUCUMBIX BHIOOPOK.

Tema No5: JlucniepcuonHbiii ananu3. OOmas MOCTaHOBKA 3a7a4dl JUCIEPCHOHHOTO
aHaJau3a, yCIOBUS IPUMEHHUMOCTH apaMeTPUUYECKOr0 IUCIIEPCUOHHOTO aHAIU3a.
Tema Ne6: Hemapamerpuueckue KpUTEpHHU OMNPENENICHHS] JOCTOBEPHOCTU Pa3IHUUs
HE3aBUCHUMBIX cOBOKymHocteil: U-Manna — Yutau, KonmoropoBa — CmupHOBa,
Kpackena-Yomumca. HenapameTrpuyeckue KpUTEpPUM OINPEAEIEHUS JOCTOBEPHOCTH
pa3nuuus  3aBUCUMBIX  COBOKYNHOCTEW: 3HAaKoB, Bunkokcona, ®puamana.
Homunanbubie mnpusHaku. CpaBHEHME TpyNIl IO KAauye€CTBEHHOMY MPHU3HAKY.
Kpurepuii Z, nonpaska MeTca Ha HeNpephIBHOCTh. AHAIIM3 TAGIHI] COMPSKEHHOCTH.
Breruncienne HabOm0oIaeMbIX M 0KHIA€MBIX YacTOT B TaOIMIIaX COMPSIKEHHOCTH.
Kpurepuii 2, Tounslii kpurepuii dumepa.

Pazoen Ne3. KoppenssiMOHHBIN aHAJIN3.
Tema Nel: Koaddumuentsr mnapuoit koppensiuuu. KosdduuueHt koppensiuu
[Tupcona. OnpeneneHre JOCTOBEPHOCTH KOADPUIIMEHTA KOPPETSAIUU.



Tema Ne2: HemapameTpudecknil KOpPpeJALMOHHBIM aHanu3. PaHroBas koppensuus.
Koapdummentst panrosoit koppensiunu Crnupmena, Kennamna, npoBepka runoressbl 0
ux 3Haunmoctu. Ko puuuenT accounannu, TeTpaxopuyecKkuii MoKa3aTesb CBI3H.
Tema Ne3: PerpeccHoHHBI aHanu3. MeTOI HAWMEHBIIMX KBAApaTOB  JJIs
HaxXOXJEHUS BbIOOPOYHBIX TApaMeTpOB ypaBHeHUs perpeccuu. IIposepka
aZIEKBaTHOCTHU MTOCTPOECHHOW PErpECCUOHHON MOAENH SMIUPUUYECKUM TAHHBIM.
MHoOXecTBeHHbI  perpecCMOHHbIM  aHanu3. KoadpuuuenTsl MHOXECTBEHHOM
Koppensiuuu u aerepMuHannu. HezaBucuMocTs (hakTopoB. YpaBHEHHE PETPECCUU.
Henunelinoe ouennBanue. KoppensaimoHHOe OTHOLIEHHE, €r0 CBOMCTBA.

Pa3zoen Ned. CoBpeMeHHbIE TPOrPaMMHbBIE HHCTPYMEHTBI, IPEAHA3HAUYCHHBIX IS
pelIeHus 3a]1a4 CTATUCTUYECKON 00pabOTKH SKCIIEPUMEHTANbHBIX TAHHBIX.

Tema Nel: PabGoTta B 3JIeKTPOHHBIX TaOIHIIAX.

Tema No2: Pemenue 3aja4 MaTeMaTUUYE€CKOW CTATUCTUKU B OHJIANH-KaIbKYJISITOPaX.



METOJHUYECKHE PEKOMEH/IALIHH 110 OCBOEHHIO
JIMCIHITTHHBI

MeToanuyeckue PEKOMEHIAIIMHA 110 OPraHUu3alMA U3YICHUSA TUCHHUIIINHBI «MaremaTu4iecKue
METOJbI B COUAJILHOM paﬁoTe»

Pexomentyemble 00pa30BaTeIbHbIE TEXHOIOTUU:

. [Tocemenue nexumii.

. [Tocemenne npakTHYECKUX 3AHATUM.

L Brimonnenne JOMAIIIHUX CaMOCTOATCIIBHBIX 3a;1aH1/11?1.
° BrinonHenne KOHTPOJIBHBIX U 1a00PATOPHBIX PaboOT.

W3ydyeHrne OUCHMIUIMHBI pa3[eICHO Ha HECKOJIBKO pa3JieioB: BXOJHOW, Tpu 0a30BBIX U
uTOTOBBIA. PaboThI, BXOsIIE B OA30BbIE€ U UTOTOBBIN pa3/eibl, SIBISIOTCA 00S3aTeIbHBIMU, U, B
3aBUCHUMOCTH OT Kade€CTBa HWX BBIIIOJIHCEHHUS, OICHUBAIOTCA COOTBGTCTBYI-OHII/IM KOJIMYCCTBOM
0amioB.

BeimostHeHne  1abopaTOpHBIX  padOT  MPOM3BOJIUTCS  corylacHO  «MeToauvecKuM
peKOMEHAALUAM JJIsi CTYACHTOB». BbIOOp 1a00paTOpHBIX [Js BBINOJHEHUS HA ayJUTOPHBIX
3AHATUAX HpOI/ISBOHI/ITCSI HpenozlaBaTeneM B 3aBUCHUMOCTH OT OTBCACHHBIX Ha HpaKTquCKHe
3aHATHUS 9aCOB U YCHeBaeMOCTI/I prr[l'II)I.

Inanuposanue u opeanuzayuu 8pemenu, 0MmeedeHHO20 Ha U3yueHue OUCYUNTIUHDL.
KonTtponbHbIie pabOThI T0JDKHBI OBITH CAHBI K 3aYETHOM HEEIe.

[IpoGnemHble BOMPOCHI pa3pellaloTCs Ha WHAWBHUIYaJbHBIX 3aHATHAX, Ha3HAYaeMBbIX
MpernoaBaTesieM Mo Mepe He0OX0IMMOCTH B KOJIMYECTBE, MPEAYCMOTPEHHOM Y4EOHBIM TJIaHOM.



KoMmnoHeHTBI MOHUTOPHHI' A yqeﬁﬂbIX JOCTHKEHUH

TEXHOJIOTHYECKASI KAPTA PEUTHHI' A JIUCHUIIJIMHBI

HaumenoBanue YpoBeHb/CTyIIEHB Craryc KosnuecTBo 3aueTHBIX
JTMCLIUTUTMHBI/Kypca o0Opa3oBaHus JUCLUIINHBI B eIMHUII/9acOB
pabouyem yueOHOM
wiane (A, B, C)
«OCHOBBI Mar. | GakanaBp 43.e.
00paboTKu 144 yvacos
nHpopMaun»

CMexxHBIe TUCITUTUTHHBI TI0 Y4eOHOMY TUIaHY

[IpenmectByromue: OcHOBBI MaTreMaTtudeckol o0paboTku wuHpopmanuun u  HMHpopmannonHas
KYJIbTYpa U TEXHOJIOTMH B 00pa3oBaHUU

[Tocnenyromue: mpodUILHBIE TPEIMETHI

BXOJHOMU paznen
(mpoBepKa «OCTaTOUYHBIX» 3HAHUH 10 paHee U3YYEHHBIM CMEKHBIM JUCIUILINHAM )

dopma paboThr* Kommaectro 6ammor 0 %
min max

TectupoBanue 0 0

Hroro 0 0

BA30BbBIU paznen Ne 1

®dopma paboThr* Konnyectro 6amnos 20%
min max
Tekymras padota
Pemenne 3agau 4 8
Bremonnenune 4 5
1a00paTOPHBIX padoT

NunuBuayanpHOE 3a1aHUE 3 5
[IpomexxyTOUHBIM TectupoBanue 2 2

PEUTHHI-KOHTPOJIb
Hroro 13 20

BA3OBBIU paznen Ne 2

dopma paboTeI* Komnuuecto 6amnos 20 %

min max

Texymas pabora

KoHnTponpHbIe paboThI

CamocTosTenbHbIe PabOThHI

I/IH,Z[I/IBI/II[yaJ'ILHOC 3aJaHuc

N Wk~
N | O1| O1| ©O

[IpomexyTOUYHBIM TectupoBanue
PEUTHHT-KOHTPOJIb

Hroro 13 20




BA30BbIU pazmen Ne 3
dopma paboThr* Komnmaectro 6amios 26 %
min max
Texymas padora
[TocTanoBka u npoBeieHNE 6 14
HKCTIIEPUMEHTA TI0
CTaTUCTUYECKON
00paboTKe pe3yabTaTOB
U3MEPECHUI
CamocTosTenbHble PabOThI 4 9)
NupuBuayansHOE 3a1aHAe 3 5
[IpomexyTouHbI TectupoBanue 2 2
PEUTUHT-KOHTPOJIb
HUroro 15 26

Hrorosslii paznen

Conepxanue ®opma paboThr* KommgectBo 6amnoB 34 %
min max
3ayeTHOE TECTUPOBAHHE 24 34
Hroro 24 34
OO011ee KOJIMUECTBO 0aIOB 10 AUCLUILINHE min max
60 100

®UO npenoxasareneii: Pomanosa H.1O.

YTBepkKIeHO Ha 3aceaHny Kadeapbl

3aB. xadenpoit

20__ 1. IIpoTokois Ne




MUHUCTEPCTBO NPOCBELEHUS POCCUICKON ®EJIEPALIUUA

denepanbHOE FOCYAAPCTBEHHOE OI0)KETHOE 00pa30BaTEIbHOE YUPEKACHHUE
BBICILIETO 00pa30BaHUs
KpacHosipckuii rocy1apcTBeHHBIN eJaroru4eCKuii yHMBEPCUTET
um. B.II. AcrtapreBa»
WNuctutyT MatemaTuku, GU3MKU 1 UHPOPMATUKH
Kadenpa mareMatnku U METOAMKUA 00yUEHUS MaTEMaTHKE

YTBEPXJIEHO Onobpeno HMCC(H) uncturyza

Ha 3acelaHHU Kage/pbl COLIMAJbHO-TYMAaHUTAPHBIX /
npoTokoix Ne 8

TEXHOJIOTUN
ot «13» mas 2020 r. MHCTUTYT
[Tpotokos Ne 10 ot «20» 1 ROMATHR,

UHOOPMATUKA

3aB. kadeapoi

JL.B. llIkepuna [Tpencenarens HMCC (H)
E.Il. Kynctman

o/ 7/% //;;/__

®OH/] OLIEHOYHBIX CPEJCTB

S

JJIS IPOBEJIEHUS TEKYIIero KOHTPOJIS U MPOMEKYTOYHOI aTTecTAlluu
00y4ammuxcs Mo JUCIHUIVINHE
«MaremaTu4yecKkue MeTOAbl B COMAJILHOM padoTe)
HanpasJienune moarorosku 39.03.02 «CouuanbHas padoray»
HanpasJisienHocTs (Mpopuiib) 00pa3oBaTeibHON MPOrPaMMBbl
«ConuanbHasi padoTa B CHUTEME COUMATIBHBIX CJIYKO0»

(3aounasa ghopma odyuenusn)

Hestayk ILIL., nmpodeccop,
CocraButenb Kadeapbl
MaTtemMaThudeckoro anaauza 1 MOM B

BY3¢

KpacHnosipck 2021



DOoHI OLICHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIbHbIC
MaTepHUaJIbl)

0 AUCLUUIUIMHE
«MaremaTu4ecKkue MeTObI B COMATILHOM padoTe»

BXx0aHO# KOHTPO.JIb.
Bri0epute oaMH NpaBUIIbLHBIN 0TBET

Benunuuna, KoTOpast B pe3y/ibTaTe OIMbITa MOXET MPHHATH TO WM MHOE 3HAYCHHE, IPUYEM
HEHM3BECTHO 3apaHee KaKoe MIMEHHO Ha3bIBACTCS:

1) mepemeHHOI

2) JeTepPMHHUPOBAHHOM

3) MOCTOSTHHOM

4) cny4alHOM.
Besikoe  COOTHOIIEHHME, YCTaHABIMBAIOIIEE CBS3b MEKIY BO3MOXKHBIMH 3HAYCHUSIMHU
CIIy4allHOM BEJIMYMHBI U COOTBETCTBYIOIIMMHU €1 BEPOATHOCTSIMU HA3bIBACTCS:

1) 3aKOHOM pacrpeesCHUs] BEPOSITHOCTEH

2) 3aKOHOM pacIpeae/ICHHs CyIaiiHOM BETHUMHBI

3) YHCIOBBIMH XapaKTEPUCTUKAMHU CITyJaHON BEITUYNHBI.
YucnoBsle 3HaUYEHNS, TPUHUMAEMBIE CITyJalHON BETUYMHOM, Ha3bIBAKOTCS:

1) BapuanTamu

2) TmepeMeHHBIMHU

3) panramu

4) COOBITHIMH.
CryuaifHble BEIMYHMHBI, KOTOPbIE MOTYT MPHHUMATh CYETHOE MHOXECTBO 3HAUCHHIA,
Ha3bIBAIOTCS:

1) HempepbIBHBIMHU

2) IUCKPETHBIMHU.
ApTepHanbHOE JaBICHUE — 3TO CIydaiiHas BeJIHYUHA:

1) amckperHas

2) HempepbIBHAS.
Yuciio BHI30BOB Bpaya Ha JIOM — 3TO ClydaifHas BeJIMYMHA:

1) amckperHas

2) HempephIBHAS.
Ecnu Ha U3MEHEHHE CITyYaiiHON BETUYMHBI ICHCTBYET MHOYKECTBO Pa3IMYHBIX HE3aBHCUMbIX
(baKTOpOB, KKl U3 KOTOPHIX B OTIACIBHOCTH HE MMECT MPeo0IIaaroIiero 3HaueHus, TO
pacrpeienieHie STUX BETMYMH IPOUCXOTUT TI0 3aKOHY:

1) Tlyaccona

2) Taycca

3) Makcsemia

4) BombiMaHa.
OTKJIOHEHHE BapWaHThl OT MaTEMaTHYECKOTO OXKUIAHUS, BBIPAKEHHOE B CHUTMax
Ha3bIBACTCS:

1) cpemHMM KBaJpaTHYECKHM OTKIOHEHHEM

2) MareMaTH4YeCKUM OXKHIaHHEM

3) HOPMHUPOBAHHBIM OTKJIOHEHHUEM

4) nmucrnepcHei.
HuTepBai, B KOTOPOM MOXET HaXOIUThCS CIydaliHas BEJMUMHA C 33J]aHHOW BEPOSITHOCTBIO,
Ha3bIBACTCS:

1) WHTEpBaIOM IPYMITUPOBKH



2) OBEpUTEIBHBIM HHTEPBAIOM
3) pa3mMaxoM pacIpe/e/iCHHs.
10. O61ee 94MCIIO BETUYUH, [0 KOTOPHIM BBIYHCISIFOT COOTBETCTBYIOIINUE CTATHCTUYCCKHE
MOKAa3aTeNi, MHHYC YHUCIIO TEX YCIOBHM, KOTOPHIC CBSI3BIBAIOT ITU BEIMIHUHbI, HA3bIBACTCS:
1) mmpuHOMN MHTEpBaIa
2) YHCIIOM KJIACCOB TPYIITUPOBKU
3) YHCIOM CTEreHe# CBOOOIBI.

11. Ecnu nosepurenbHasi BeposiTHOCTH paBHaA 0,999, To ypoBeHb 3HAUMMOCTH PaBEH:
1) 0,005
2) 0,1
3) 0,01
4) 0,001.
12. Ecniu moBepuTenbHast BepoATHOCTH paBHa 0,99, To ypoBeHb 3HAUMMOCTH paBEH:
1) 0,001
2) 0,5
3) 0,01
4) 0,05.
13. Ecnin moBepuTenpHast BepoATHOCTH paBHa 0,95, TO ypoBeHb 3HAUMMOCTH paBEH:
1) 0,005
2) 0,5
3) 0,01
4) 0,05.
14. 3a noBepuTeNbHBIC BEPOSTHOCTH B OMOJIOTUN U MEAUITUHE BEIOMPAIOTCS 3HAYCHUS

1y p=0,95
2 p=>0,68
3 p<0,95

15. KoahdpunueHT acuMMeTpur pacCYUThIBAETCS 110 popmyiie:

M[x —M X

1) 63
M[x — M (1"
2) G -3

3 M [Xi —M (X)]Z-

16. ITokazarens 3KcIiecca pacCYUTHIBAETCS MO hopMyIe:

M[x =M (x)F°
) 3
M[x —M (x)]*
2) : 3

3 Mlx M),

17. Jlns HOpMaibHOTO pacrpeeneHus KodpUIMEHT aCUMMETPUU:
1) Ooubrre Hys
2) MeHbLIe HyJs



3) paBeH HYIIO
4) paBeH eIUHHUIIC.
18. Jlnst HOpMaIbHOTO pacrpeiesieHus IIOKa3aTellb dKclecca:
1) Ooublie HyJIs
2) MeEHbLIC HyJs
3) paBeH HYIIO
4) paBeH eIUHHUIIC.

19. lns HOpMaBbHO pacrpeeieHHON CIyq9aifHOW BEIMYMHBI MaTeMaTHUECKOE OXKHUIaHHE PABHO
30, cpenHekBapaTHIeCcKOe OTKIIOHEHUE paBHO 10, TOTIAa BEPOSTHOCTH TOTO, YTO CIIydaiHas
BEJIMYMHA IPUMET 3HAUYEHUE MEHbIIE 25 paBHO:

1) 0,3085
2) 0,6915
3) 0,2854.
20. Ipu yBenMUeHNH JOBEPUTEIHHON BEPOSATHOCTH JOBEPHUTEIBHBI HHTEPBAIL:
1) pacuupsiercs
2) cyxaercs
3) He U3MEHsIETC.

21. BennunHa, paBHast OTHOIIICHHIO BEPOSTHOCTH TOTIAJ[AHMUS CITYYAHHON BEIMYUHBI X B TOT WJIH

VHOM MHTEPBAJ €€ 3HAaUCHHUN K BEJIMYMHE 3TOT0 HTepBana AX, Ha3bIBaeTCS:
1) TIOTHOCTBIO pacrpenesieHHs BEPOSITHOCTEH
2) 3aKOHOM pacIpe/ie/iCHHs BEPOSITHOCTEIH;
3) GyHKIMelH pacpe/eTeHUs BEPOSITHOCTEH.

22. Ilnomiane 3amITpUXOBaHHON 00JIACTH HA PHCYHKE pPaBHA! fix) 4

1) HHTEpBaITY '
M3MEHEHUSICITy9aitHON 0,3 -
BEJINYHHBI;

2) BEPOSTHOCTH 0,2 1
MoNa/IaHUACITy1al HOH 01 -
BEJIMYMHBI B TaHHBIH
HHTEpBa 0

3) IJIOTHOCTH BEPOSTHOCTH 1 2 3 4

CIIy4ailHOU BEJIMYMHBI.

23. JloBepHUTEIbHBIN HHTEPBAT MOKHO ONPEACTUTH CISAYIONINM 00pa3oM:

1) tto
>(max - ><min
2) K
AX.
3) Xmin _—I-

2
24. ®yHKuus, paBHas BEPOSITHOCTU TOTO, YTO ClydaiiHas BeJIMYMHA X MPHUMET 3HAUYEHUE,
MeHbIlIee KaKOro-TO Hamepel 3aaHHOT0 3HaYeHHUs X, Ha3bIBAETCS:
1) ¢dyHKIHe MIOTHOCTH pacnpeieNieHUs] BEPOSITHOCTEH
2) (QyHKIMEH pacnpeneneHus] BEpOSITHOCTEIA.
25. MaremaTHueckoe OXHMJaHME KBaJpaTa OTKJIOHEHHMsS CIy4alHOM BETUYMHBI OT €€
MaTeMaTH4YEeCKOTO 0)KMJIaHHsI HAa3bIBAeTCS:
1) cpemHekBagpPaTHYECKUM OTKIOHEHHEM
2) MareMaTU4eCKUM OKUJIaHHEM
3) HOPMHPOBAHHBIM OTKJIIOHEHHEM
4) nucrnepcHe.
26. CnyqaifHple BEJIMYMHBI, KOTOPBbIE MOTYT NPUHUMAThH JIIOObIE 3HAUYEHUS Ha OMNpPEIeICHHOM
UHTepBae, Ha3bIBAIOTCS:
1) HempepbIBHBIMH



2) JTUCKPETHBIMHU.

27. 111 HOpMaJBHOTO 3aKOHA pacrpeseieHuss (PYHKIHS TUIOTHOCTH BEPOSATHOCTH BBIPAXKAETCS
hopmyoii:

fy=ad ™ Ny

Vze—mov2 1(2kT )
1) L?’rtk"FJ
(x-)?
) F=_1 Je~or g
o2 Y
fx)= * etw
3) 627

28. [lis  HOpMAIILHOTO 3aKOHA pacmpesieieHusi (YHKIUS —paclpelesieHus BEpOSTHOCTH
BbIpaXkaeTcsi (POPMYIIOH:
p dopmy. MmO,
f(V) =4n A V2 MV 1(2kT)
1) 2nkT

(%)

) F=_1 fe~ury,

o+/2n -
L 100- 1 otor
) G\/ZTC

29. BenmnunHa,  xapakTepu3yollas  paccesHWe  CIyYalHOW  BEJIWYHMHBI  BOKPYT €€
MaTeMaTUYEeCKOTO OKHMIAHHS, BBIPAXCHHAS B CIUHUIAX M3MEPEHHS CIIyYAHHOW BEIMYMHBI
Ha3bIBACTCS:

1) cpemHekBaapATHYECKUM OTKIOHEHHEM
2) MaTreMaTH4YeCKUM OXKHJIAHHEM

3) HOPMHUPOBAHHBIM OTKJIIOHEHHEM

4) nmucrmepcHen.

30. HopManbHOE pacipeiesieHHe XapaKTepu3yeTcsl CISIYIOIUMHU 3aKOHOMEPHOCTSIMH:

1) maremaTHYeckoe OXHIaHWE CIAyYailHOH  BEJIHYUHBI  SIBISCTCA  IIEHTPOM
pacripenenieHus ¥ Harn0oJiee BEPOSTHBIM 3HAYCHUEM CITyYaiiHOW BEJIMYHHBI

2) rpaduk HOPMAJIBHOU KPUBOW CHMMETPHUCH OTHOCHTENIBHO IIEHTPA
pacrpeaeneHus

3) BepOSTHOCTH P BCTPETUTH 3HAYCHHUE, OTIINYAIOIICECS OT MATEMATHIECKOTO
OXKMJaHHs 00JIblIIe, YeM Ha 30, 10cTaTouHO Beauka (P>0,25)

4) BeposATHOCTH P BCTpETHTH 3HAUCHHUE, OTIMYAOICECS] OT MATEMAaTHYECKOTO
okumanus 6osbIre, yeM Ha 39, maia (P<0,003)

5) ¢dopma KpUBOW HOPMAJIBHOTO pachpeleieHUS 3aBUCHT OT  3HAYCHHS
MaTeMaTHYECKOTO OXKHUIAHHUS.

31. HopMmanbHoe pacnpeeneHre NOTHOCTbIO XapaKTepU3yeTcs CIeAyIOIUMHU TapaMeTpaMu:

1) MareMaTHYECKHM OXKHIAHHEM

2) CpenHEeKBaJpaTHYECKUM OTKIOHCHHEM

3) JOBEPUTEIHHON BEPOSITHOCTHIO

4) YUCIIOM UCTIBITAHUN

5) BEpOSATHOCTHIO OKUAAEMOTO PE3yJbTaTa

6) mucnepcuei.



32. BennuuHa JOBEPUTEIHHOTO MHTEPBAIA IPU HOPMAIBHOM paclpeieIieHu! CIaydaitHon
BEJIMYMHBI:
1) 3aBUCHT OT 3HAYCHHS JOBEPUTEILHON BEPOSTHOCTH
2) HeE 3aBUCHT OT 3HAYCHHS JJOBEPUTEIBHON BEPOSTHOCTH
3) 3aBUCHT OT BEIOPaHHOTO YPOBHS 3HAYMMOCTH
4) He 3aBHUCHT OT BEIOPaHHOTO YPOBHS 3HAYUMOCTH
5) 3aBUCHT OT YKCJIa BApUAHT B PSILy
6) He 3aBUCHT OT YKCJIa BApUAHT B PSITY.
33. MaremaTH4ueckoe 0>KHJaHue JUCKPETHON U HENIPEPHIBHOM CITydaifHBIX BETMYNH
ompenensercs no GopMmysnam:

1) gxipi
2) Mn[xi - M(X)]2

3) Z[Xi - M(X)]2 P,

g | XF(x)dx

5) [ (<= M0 f(dx.

34. OyHKIMA pacupeneseHus: BEpOSTHOCTEH HE MOXKET OBITh:
1) moMOXKHUTETBHOMN
2) oTpuIaTeIbHOMN
3) OoJbIleii ¢TUHHIIB.
35. OyHKIMA pacnpeneseHus BEpOsITHOCTEH BCera:
1) momoxuTeapHa
2) oTpuIaTeIbHa
3) mpunuMaeT 3HadeHns O0<F(X)<1
4) npunumaet 3HaucHus F(X)>1.

YcTaHOBUTE COOTBETCTBHE
36. Mex 1y ycIoBUEM HOPMHUPOBKHU U TUIIOM CITy4aifHOW BETUYMHBIL:

a) JUCKPCTHAA CJ'Iy‘IB.fIH@.H BCINYHNHA

1) IZ::P(Xi):]'

2) [f(dx=1

0) HempepbIBHAA CiTydaliHas BETUYHHA.

37. Memny OCHOBHBIMH YHCJIOBBIMU XapaKTeQI/ICTI/IKaMI/I Cﬂy‘laI/IHHX BCINYHH N UX CI)OpMy.]'IaMI/IZ
MATEMAaTUYICCKOC OKNJaHNUEC HCIIPCPBIBHOU

CIyYaifHOW BETMIMHBI ) Z X i Pi
a



2) jAucrepcusi HEMPEPBIBHOM CilydaliHOW n

BEJIUYHMHBI 6) Z [Xi — I\/I(X)]2 Pi

i=1
3) MaTEMaTH4YE€CKOE OXKHUJJaHUE I[HCerTHOﬁ

CIy4ailHO# BETMYHHbI B) j (X — M(x))? f (x)dx

4) nucnepcHs AMCKPETHOM CilydaiHOU
BEJIMYHMHBI

o [ xEe)dx

5) cpeaHee KBaApaTHUECKOE OTKIIOHCHUE \/B
HENPEPHIBHOMN CITy4allHOW BEITUYNHBI ) :
6) CpenHee KBapaTUIeCKOEC OTKIOHEHUE
JUCKPETHOM CIIy4aiiHOM BEIMYHHBI

38. Mexy rpadukoM GYHKIIMH pacrpeaesieHUs] BEPOSATHOCTH U THIIOM CITy4aifHOW BEJTUYHHBI:

1) nMckpeTHas ciydaiiHas BeJTHYHHA a) F(x) R
l |
—_—
2) HempepbIBHAS CaydaiiHas BETUYNHA 0) A X g
F(x)
0 T X
39. Mexy BUIIOM pacrpeiesICHHs] M TUTIOM CITydaiiHO# Benyl i >

1) nuckpeTHas ciaydvaiiHas BeIUYUHA a)
f(x) 4
04 =
03 =
02 —
o1 =

> ¥

2) HenpepbiBHAs CiTydaiiHasi BETMYMHA 0)
f{}{] F 3
04 —
03 —
02 —
01 =

BceraBbTe B 10rn4ecKkoi moc/aea0BaTeJbHOCTH 3HAYCHUA, CJ10BAa WIH (pa3bl
40. Ecnu ciydaiiHasi BeTMUMHA paciipeieieHa 1o 3aKOHY:

X 3 5 10
P 0,1 0,4 0,5



, TUCTIEpCUsl paBHA , CPEIHEKBa/IpaTUUECKOE

TO €€ MATCMATUYCCKOC OXKXKUJAHUC PABHO
OTKJIOHCHHEC PaBHO

1) 54

2) 10,81

3) 7,61

4) 2,76

5) 7,35.

41. Tlo HOpMAIEHOMY 3aKOHY MOT'YT PacHpe/IeIsThCsI Clly4aliHbIC BEJTMYHMHBI.
1) nuckpeTHbIC
2) HenpepbIBHBIC
3) W IUCKPETHBIC U HEMIPEPHIBHBIC.

42. ]Ins HOpManbHO pacnpeneneHHol ciydaitHoi Bemuumabl M(X)=70, ©=10. Torma B
uaTepBae ot 60 mo 80 Oymer HaxXOOUTHCS BO3MOJKHBIX 3HAYCHHH CIy4aiHON
BEJIMYUHBI.

1) 70%

2) 68,3%
3) 95,5%
4) 99,9%.

43. YBennueHHe MaTeMaTHYeCKOTO OXKHUIaHUS dbopMy HOpMaNBbHOM KpUBOH, Mpu
3TOM KpHUBas BJIOJIb OCH X.
1) usmensier
2) He U3MCHSIET
3) CcIOBHUraeTcs BICBO
4) caBuraercs BIPaBo.

44, YMEHBIIICHHE MaTeMaTHYECKOTO OXKUJIaHUS dbopmMy HOPMATBHOM KPUBOH, TIPH
3TOM KpHBasi BJIOJIb OCH X.
1) usmensier
2) He U3MCHSET
3) caBUraeTcs BIEBO
4) cpaBuraeTcs BIPaBoO

45. Tlpu yMEHBIICHUH CPEIHEKBAIPATHUCCKOTO OTKIOHEHHs OpAWHATa HOPMAIbHO KPUBOM
, @ caMa KpHBas
1) yBemuumBaercs
2) yMEHbIIAeTCsI
3) He U3MEHSETCS
4) Oymet OoJjiee MOJIOTOM
5) Oyner MeHee MOJIOroi.
46. Tlpn yBeNMYEHHH CpPEIHEKBAAPATHUECKOTO OTKIOHEHHUS OpIMHATa HOPMAIBHO KPUBOU
, @ caMa KpHBas
1) yBenuumBaercs
2) yMmeHbIIaeTcs
3) He U3MEHsIeTCs
4) Oynert 6oJiee MOJOron
5) Oyner MeHee MOJIOTOM.



baHK KOHTPOJILHBIX 32/IaHUI M BOIIPOCOB 110 JUCHMILIHHE «MATEMATHUYECKHUE
METO/bI B COIIMAJIBHOU PABOTE»

O0paboTka pe3yabTaTOB H3MEPEHUN
Haiitu mamemamuueckoe odicudanue, oucnepcuro, cpeoHek8aopamuieckoe OmkiOHeHue
JMCKPETHOM CilydyallHOHM BeNMYMHBI X 110 JaHHOMY 3aKOHY €€ pacIpeeieHus], 3aJaHHOMY B
BHJI€ TaOJIUIIBI:

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 0,1 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 cinyuaitHol Benu4uunHOM, pacnpeeIeHHOM 110 HOpMaJIbHOMY 3aKOHY, pou3BeaeHo N

OIIBITOB. HOJIy‘-IeHI)I OLCHOYHBIC 3HAYCHHUA MAaTCMATUYCCKOI'O OXKUJaHUA - X u

CPEIHEeKBAPATUUECKOTO OTKJIOHEeHUS - G. HaliTu dogepumenvhwiii unmepsan ¢ 3aJaHHON

HaJIeKHOCTHIO [3.

a) N=10, X =4.6, 6=1.2, $=0.99
b) N=20, X =5.6, 6=1.05, =0.99
) N=40, X =55, 6=12, =0.95

d) N=50, X =556, 6=12, p=0.95
e) N=70, X =88, 6=12, $=0.90

f) N=80, X =7.05, 6=2.02, B=0.90
g) N=100, X =66.2, c=5.4, B=0.8
h) N=100, X =908, =24, f=0.8

i) N=100, §=0.05, 6=0.01, $=0.99
j) N=100, X =0.89, 6=0.18, f=0.95

Han ciyvaitHo# BeTMYMHOM, pacripeeICHHON 110 HOPMaIbHOMY 3aKOHY, pou3BeaeHo 10

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

CpedHeK8adpamuiecko2o omkaoHeHus: - 6. [IocTpouTs dogepumenvhwiii unmepean Ip c
JOBEpUTEIbHOMN BeposiTHOCTHIO 0,95.

Ne onwvima - | 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 - | 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 | 053 | 050 | 049 | 052 | 051 | 058 | 053 | 0.51
No onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 66 65 63 64 68 61 69 62 66 65
No onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 562 580 577 590 569 587 5901 568 576 588
No onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 12 13 13 13 15 16 12 11 10 15
Ne oneima - | 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 - | 1 2 3 4 5 6 7 8 9 10
Xi 25 26 28 23 24 26 29 25 21 26

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

OueHuTs cosmecmmuoe pacnpedenenue eeposimuocmeti BenuanH X u Y (Haiiti koapdunment
koppessiuu 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 5 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 | 0.14 | -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

Haiimu eeposimnocms nonadanus eenuyunsl X, pacnpeoesenHol o HOpMAlbHOM) 3AKOHY, 8
3A0aHHbII UHMEPBAL, eCllU U3BECHbL NAPAMEMPbL €€ PACNpeOeleHUs.!

Humepesan Ilapamempuwl pacnpeodenenus
(4.7;0) a=4.6 o=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 o=12
(6.86.9) a=71.05 6=2.02
(70;71) a=66.2 6=5.4
(850;950) a=908 o=24
(-0;0.04) a=0.05 5=0.01
(0.9;) a=0.89 5=0.18




H[!aKTI/IK!!!!HI/IQHTH[[!!BaHHLIQ 3AJaHuA

Jla6opamopHasa pa6oma. Pacuem 2eHepa/1bHbIX napamempos pacnpedeseHus on
8bl60POYHLIM aHHbIM 8 3T

[logroroBbTE

B

3JIEKTPOHHBIX

TabJULAaX MHUHU-TIPOTPAaMMy IO  pacyeTy

onucaTe/JbHOW CTaTUCTUKU JJI psJila SMIUPUYECKUX JAHHBIX C MaKCUMa/IbHbIM 00'bEMOM
BbIbOpkU - 100, A aTOro B ciaeAywolive f4eWKU BBeJUTe POpPMYyJibl UIHW PYHKLUHU

(MacTep GYHKUMH HaxoguTcad B CTpoke ¢opmyna - 7

Ix

JINOO C IOMOILBI0 KOMaH/bI

[JIaBHOTO MeHI0 Bcmaska-®yHkyus...), pacCUMThIBaIOLIMe pas/MyHble CTAaTUCTUYECKUe

napaMeTphbl:

Cmamucmuy4eckuii
napamemp

Aueiika

Beodumas ungpopmayus

HcxodHblie daHHble

A2:A

=
= duana-30H

OtdopmaTupyiiTe AMana3oH HeSIPKOUW 3eJIEHOW 3aJIMBKOU U
pamkoil. B Al HanumuTe «/laHHble BbIOOpPKH». BBenuTe B
cToJsibel] JaHHble Balledl BbI6Opku (He 6osiee 100, ecau
Heo6X0UMO 06pabaThIBAaTh OOJILIIMK MACCUB, UCIOJIb3yUTE
3/1eCcb U ajiee Mana3oH He0OX0JMMbIX pa3MepPOB, HAIpUMep
A2:A502). B KoHue paboTbl OPUBOJUTCA MpUMeEpP
BbIGOPOYHBIX JJAHHBIX

06vem 8b160pKU

C2

®ynkuusa CYET (COUNT) us kateropuu «CTaTUCTHYECKUE,
KOTOpas MOJACYATBHIBAET KOJUYECTBO YUCJIOBBIX 3HAaYeHUH B
¥ccelyeMOM Jihana3oHe, MITHOPUPYS UHbIe TUIBI JaHHbIX. B
noJie «<3Ha4yeHue 1» ykasaTb guanaszoH A2:A102

MakcumasivbHoe
3Hay4eHue

C3

MAKC (MAX) u3 kaTteropuu «CTaTUCTUYECKHE» — BbIYUC/ISET
MaKCUMMaJlbHOe 3HayeHue U3 CIMCKa apryMeHTOB. B mose
«3HavyeHUe 1» ykasaTb guanasoH A2:A102

MunumasavHoe
3Hay4eHue

C4

MHH (MIN) - u3 kateropuu «CTaTUCTUYECKHUE» BBIYUC/ISET
MHUHUMaJIbHOE 3HayeHHWe U3 CNHKCKa apryMeHTOB. B moue
«3HavyeHUe 1» ykasaTb guanasoH A2:A102

Pasmax eblbopku

C5

BBenute popmyiy:
=C3-C4

Moda

Ceé

MOJZA (MODE) - wu3 kareropuu «CTaTuUCTHYeCKUE»
BbIUMCJISIET BbIOOPOYHYI0 MoAy. B mosie «uucio 1» ykasaThb
auamnasoH A2:A102

MeduaHa

C7

MEJIMAHA (MEDIAN) - u3 kareropun «CTaTUCTHUYeCKUE»
BbIUMCJISIET BbIOOPOYHYIO MeAuaHy. B mnose «uucio 1»
yKasaThb Auamna3oH A2:A102

CpedHee 8b160p0OYHOE

C8

®yukuua CP3HAY (unu AVERAGE) (BcraBka -®yHkuusa — U3
kaTteropuu «CraTUcTHYecKHe»). B mnose «3HaueHue 1»
yKasaThb Auamna3oH A2:A102




CpedHeksadpa- ®ynkuusa CTAHAOTKJIOH (STDEV) (BcraBka - @yHKLuA - U3
muyveckoe c9 kaTeropuu «CraTucThyeckue»). B mnose «3HadeHne 1»
(cmaHdapmHoe) yKasaThb Auamna3oH A2:A102
OMK/IOHEHUS
Owubka PaccuuTbiBaeTcs no popmy.ie:
penpeseHmamugHOC S
mu Z3n1 ::i____
N —
(cmamucmuueckas ,\/n
owu6xa) C10 ’
rfe n - 06’beM BbIOOPKH, S — CpeJJHEKBA/IpaTHYECKOE
OTKJIOHeHHe. /l/1s1 3TOro B i'YelKy BBeguTe GOpMy.Jy:
=C9/C2"(1/2)
Koagpgpuyuenm PaccuuTbiBaeTcs no popmy.ie:
eapuayuu V = S 100 %,
X
r;[e_X - cpeaHee BbIOOpouyHOe U3 sg4yedku (€8, s -
cpefHeKBaApaTuyeckoe OoTKJOHeHHMe u3 C9. [Jnsg 3Ttoro B
C11 sI4YelKy BBeIUTe GOopMy.y:
=C9/C8.
OtdopmaTupyiiTe A4YeUuKy NpOLleHTaMHU (maHesb
PopmamuposaHue - KHoONKa (%| , UM KOMaHJA TJIABHOTO
MeHI0 Popmam - siveliku - BKIAJKa «4UCI0», GopMaT
«MPOIEHTHBIN»)
Pacuem ®yukuus AOBEPUT (CONFIDENCE) (BcraBka/®yHkuus/
dosepumesbHO20 CONFIDENCE wu3 kateropuu «CTraTuctuyeckue»). Aibdpa —
uHmepeana. C12 3TO ypoBeHb 3HauuMMocTU. Hanpumep, anbda, paBHasa 0,05
o3HaudaeT 95%-11 ypoBeHb Ha/IeXKHOCTH
HuscHsia epaHuya PaccunTeiBaeTcsa kak CpejHee 3HaYeHUE MUHYC BeJUYHHA,
C13 noJiy4eHHas C IIOMOILBIO byHKLIMU «JJOBEPUT
(CONFIDENCE)», To ecTb o ¢popmy.ie: =C8-C12
BepxHss epaHuya PaccunTeiBaeTcss kak CpeaHee 3HaYeHUeEe N/H0C BeJUYHHA,
C14 1oJly4eHHas C IIOMOILBIO byHKLIMU «JJOBEPUT
(CONFIDENCE)», To ecTb 110 popmy.ie: =C8+C12

B cTos6ue B HanmpoTUB KaKJAOW 3amoJIHEHHOW s4elMKMU cToJibna C HanuiIuTe Ha3BaHUSA
paccyuTaHHbIX BeJUYHUH. OdopMHUTE «IIANKy» IOJYYeHHOW TaGJIMIbI, ClAeJaiTe paMKy,
3a/IeliTe HeIPKUM PO30BBIM LIBETOM.

OnuvcaHve pAaHHBIX (pO30BYI0 TabGJMYKYy) MOXHO TMPOJOKATh, PACCIUTAB TaKUe
XapaKTEePUCTUKU pacnpejesneHusi, Kak 1,3, KBapTuau, Ko3GPULUMEHTbl ACUMMETPUH U
skciecca. OnrucaHus 3TUX QYHKIUH MPUBOASATCS HUXKE.

l,ZlOl'IOJIHI/ITeJI]E:oHOG 3aJlaHHE:




Acummempusi

C15

3HayeHHe acCUMMeTpPUM A pacCYUTHIBAETCA CJAeAYIOIIUM
o6pasom:

1 n
~— _ )3
A= 3 D (x )
ns° .,
JUis pacyeTa A McCnoJsib3yeTcs &)yHKuHH CKOC/ SKEW

Ikcuyecc

Cle

3HaueHue sKclecca E paccuuTbiBaeTcs no popmy.ie:
1 n
A=~ X —X)°3
20,
ns™ i

AJd pacdeTa 3kcyecca B 3T 'I/ICHOJIb3y6TCH CTAaTUCTUYECKasd
¢yHkuusa IKCIECC/ KURT

3anuiuuTe B TeTPa/ib HA3BaHUSA BCEX MCN0JIb30BAaHHbIX CTaTUCTUYEeCKUX GyHKLMHM IT.




JlaGopamopHas pa6oma. I'pagpuueckoe u3zo6pazceHue cmamucmu4ecKux daHHbIX
(aHanrumuueckue epaghuku Mamemamu4eckoll cmamucmuKku)

Ilocmpoiime unmepsabHblll (QuckpemHblil) 8bl60poUHbLLU psAd (cmamucmuveckoe
pacnpedeseHusi 8bl160pKU) — CM. A120pumm NOCMpOEHUs UHMEPB8AIbHO20 psidd 8bl60PKU

S T
Cmamucmueckuil ’% S E Bsodumas ungopmayus
napamemp TS M
& I
pazmax 8vibopku — |C5 C™m. JTabopamopuyto pabomy 1
R
Koauuecmeo E3 [To ¢popmyse Crepmxecca: n =1 + 3,322 lg ( N ), pe3yabTaT
K/aaccos HEOOXOJUMO OKPYIJIUTh A0 LeJbIX 3HAUYEHUM, HUCIO0JIb3ys
(unmepsanos) - k ¢yukuuo  OKPYTJIBBEPX (ROUNDUP) wu3 kaTeropuu
mamemamuyecKue, B CTPOKe K0/1U4ecmao Mpu olnpesiesieHuU
apryMeHTa — YUCJI0 3HAKOB MOCJ/Ie 3aMSTOM, B HallleM cay4yae
paBHOe 0, TO eCTb |0 L|eJIbIX JI0JIeM:
=0KPYTJIBBEPX(1+3,322* LOG(C2;10);0)
B CALC dpopmysia 6yZieT BbIT/IAAETD TaK:
=ROUNDUP((1+3,31*L0G10(C2));0). Nu Bocniosib3yHTECH
TabJIHIEeH:
06Bem Yucno
BBIOOPKH, N HWHTepBaJoB, k
25-40 5-6
40-60 6-8
60-100 7-10
100-200 8-12
Bosbue 200 10-15
Humepsan knacca - E4 Pasmax BBIGOpKM R JenrM Ha KOJHWYeCTBO KJjaccoB k:
h =C5/E3
[Ipy HEOO6XOAUMOCTH OKPYTJIUTh, UCXOS UX XapaKTepa
BbIOOPKH
Homep unmepsaaa |G2:G(k+1)] BBegute nopsiskoBbie HoMepa oT 1 10 k
(knacca)
Huoxchue zpanuyst H2:H(k+1) HukHsA rpaHulia MepBOro HHTEpBaja - MUHUMAaJIbHOE
UHMeps8a/108 3HaueHUe BbIOOPKHU (siuelika C4): =C4, HXKHSAS rpaHULia 2-TO

WHTepBaJia — 3TO BEPXHsA rpaHUIiA IepBoro: =12 u T.x.

q)OpMy.Hy MOXHO KOIIMPOBATb Ha HU>KHUU AWalla30H




BepxHue ezpaHuybl [2:1(k+1) | BepxHss rpaHuIia — 3TO HUXKHsS FPaHUIA + WUHTEpPBaJ
UHMeps8a.o8 KJ1accoB U3 A4yeiiku E4, HanpuMep, A1 1epBOro UHTepBaJa:

=H2+E$4 (sa4elika co 3HauYeHHWEM UHTepBajJa KJacca
SBJSETC aOCOJIIOTHOM CCBIJIKOM MW JIO/DKHA  OBITh
3aKperieHa 3HakoM $)

®opMyJly MOXKHO KOMMPOBATh HA HUXKHUH JMana3oH.

YToO6bI BepxHsA IPaHUIlA He BK/IKOYaJach B IO CYET, MOXKHO
ero yMeHbUIMTb Ha COTYH JOJII0 3HauyeHUs (3aBUCUT OT
TOYHOCTH U3MEPEHUH )

Cpednue 3Hauenus [|2:](k+1) | CpenHee apudmMeTHYeCKOe BepXHEH U HUXKHEH TpaHHUILbI
UHMepsas108 MHTEepBaJa.

(raaccoe) ®opmysy cKkOnMpoBaTh HA HUKHUU JMaNa30H

HakonaenHas K2:K(k+1) 3To MO0XHO MpPOW3BOJUTH BPYYHYIO: CUUTATb KOJHUYECTBO
yacmoma 3HAYEHWH [0 BepxHEW TpaHUIbl KaXKJOr0 HHTepBaJa.
UHMeps8a.o8 Mo>XHO aBTOMAaTU3HWpPOBAThb MPOIECC, UCNOJIb3Ys QYHKIHIO
(knaccos) u3 karteropuum «Cratuctudeckue» YACTOTA/FREQUENCY,

Wiad U3 Kareropuun «Mmatemaruyeckue» CYETECJ/IH, wam
COUNTIF. CaMoCTOATEeJbHO MpeaJoXKUTEe MeXaHU3M HX
VICII0JIb30BaHUA.

®opmMyJly MOXKHO KOMMPOBATh HA HUXKHUH ZiMana3oH

Yacmomui kaaccos [L2:L(k+1)| 3To MOXHO MPOHU3BOAMTHL BPYYHYH: CYMTATb KOJHUYECTBO
- n; (uHmepsana) 3HaYeHU !, 3aK/JI0UYEHHBIX B paMKaxX KaXKJO0ro KJjacca OT ero
HWXKHEW N0 BepxHeHl rpaHMlibl. MOXKHO aBTOMAaTHU3UPOBATh
NPOLIeCC, UCMOJb3yst GYHKLMIO U3 KaTeropuu
«Ctatuctuyeckue» YACTOTA/FREQUENCY, wuau U3
kateropuu «Mmatematudeckue» CHETECJIN nan COUNTIF, a
TaK)Xe HaKOIJIEHHbIE YaCTOThl MHTEePBaJIOB U3 cToJ1611a K.

®opmMyJly MOXKHO KOMMPOBATh HA HUXKHUH JiMana3oH

OdopMUTH TaG/IMIy UHTEPBAJIOB KJIACCOB M UX YaCTOT: C/leJIaTh «LIANKY», pAMKY, 3aJIUTh
HesIpKUM ToJ1yObIM 1IBETOM

[TocTpoeHHe AMCKPETHOrO BbIGOPOUHOTO psifia MPOUCXOJUT aHAJIOTUYHBIM 06pa3oM C TeM
OTJINYMEM, YTO BMECTO CpeJJHEro 3Ha4eHMsl Kjacca GepyTcs OTAes/ibHble 3HaYeHUs] BapUaHT,
BbIOOPKH (KOTOPBIX JOJIKHO ObITh He 60Jiee 10) ¥ MOoACYUTHIBAKOTCA UX YACTOThI

3anuiuuTe B TETPaAb Ha3BaHUS BCEX UCMOJIb30BaHHbBIX QyHKUIUN IT.

Bocnoabsyiitecb Macmepom duazpamm 3IT.

Jlns AuckpeTHOro BapualMoOHHOro pszga nocrpoute [losuron yacrot. [ aToro
NOMECTUTEe Ha JuarpaMMy 3aBUCHMMOCTb 4YacTOThl BapUaHTbhl OT pPaHXUPOBAHHBIX
3HaYeHUW BapUaHT (BapUaLMOHHBIN psAJ, MOCTPONTE CaMOCTOSATeNbHO). Mcnosb3ynTe
Toueunyro duazpammy (Excel)/duacpammy XY (Calc). He 3abyabTe [ONOJHUTBH psjbl
JlaHHBIX CJeBa OT HWXXHEro 3HaueHWUsl BapUaHTbl M COpaBa OT BEPXHEro HYJeBbIMHU
3HAaYEHUSMU 4acCTOT.

[[J'IH HWHTEPBAJIbLHOI'O pAJa:



[ToMecTHTe Ha JUarpaMMy JlaHHbIE 3aBUCUMOCTH YaCcTOThI KJ1acca (JaHHbIe CTOJI0IA
L), oT cpefgHero 3HaueHUs Kjacca (COOTBETCTBYIOIME JJaHHbIE cTOJIOLA |). Ucnonb3yiTe
THI JMarpaMMmbl ['ucmozpamma.

/1l IoCTpoeHUsT KyMyJISIThl UCHOJIb3YUTe JaHHble cTos010B | u K. HMcnosab3yiiTe
Toueunyrw duazpammy (Excel)/duazpammy XY (Calc).

s kaxkaol guarpaMMbl 0pOpPMUTE 3aroJIOBKM, MNOJAMNUIIMTE OCH, MOAOGEpUTe
ONTHUMaJIbHbIA MaciiTab, Mpd HEOOXOJUMOCTH MOMECTHUTE Ha JUarpammy TabJuly C
JaHHBIMU.

I/Isy‘mTe MMOJIYy4Y€HHbI€ JYUATPAMMBI:

- eCJIM TUCTOTpaMMa 0 CBOeMy BUJly 06/1M3Ka K HOPMaJIbHOMY pacnpezie/leHUIo, TO
rpynna ogHOPOJHA;

- ecau rpaduKyd HU3KHE M pacTAHYTble, TO IPYINa, BO3MOXHO, OJHOPOJHA, HO
HEKOMITaKTHa;

- ecau rpaduKy UMEIOT 2 1 60Jiee BEPUIMHBI, TO TPYyIllla HEOJAHOPOHA 10 JAaHHOMY
IpU3HAKy M ee HeoO6X0AMMO pas3bUThb Ha MNOATPYNIbI, YTOOBI C KaJA0W paboTaThb
WH/IMBU/1yaJIbHO.

JaHHbIl hatia MOHCHO UCNO0A6308aMb KAK MUHU-NPO2PAMMY 0151 06pa6OmMKu daHHbIX AH060U
cmamucmuyeckoll 8b160pKu 06semom do 100.



Pacyem Heu3geCcmHbIx rnapamempoes pacnpedeneHu,q Cﬂy‘laleOU 8€JIUYUHBbI.

Henp padoThl: nccie10BaHUE PACIPEAEIICHUS CIIyYaliHON BEJIMYMHBI.

Teoperuyeckast 4acTh!

HaI[ BeIn4yuHOM X IMPOU3BOAATCA N HE3aBUCHUMBIX OIILITOB, JAaBIIUX PE3YyIbTAaThL X]_
X2 ... X TpeOyeTcss HAWTH COCTOSATEBHBIE U HECMEIICHHBIC OICHKH ISl MaTeMaTHYECKOTO
OXUagaHuss M u CPCAHCKBAAPATUICCKOTO OTKIIOHCHHA S. B kauecTBe OLICHKHM MaT. OXHIAAaHUA
IIPUHUMAETCA CcpeoHee apugmemuyeckoe 3HaueHue BeanuuHbl X (CpEIHEB3BELICHHOE
3Ha‘-IeHI/Ie). HOCKOJII)Ky JaHHBbIC OOBIYHO 3aIIMCHIBAIOT noapsan, HE pa3aciiad Ha 4aCTOThI, TO 3TO
BBIpAKCHUE IIPOLIE 3aIIMCATh B BUJIE:

|

L2 X ‘

m=Xe

(1)

B kadecTBe OLICHKH CpeOHeKeaopamuiHo20 OmKI0HeHUA BbICTYIAET BEJIMUUHA S KOTOpast
0e3 ydyeTa yacTOT Ha MPaKTHUKE UCIIOJIb3YETCs] B BUJIE:
1

n

S (X x)?
.

2
12 (2)
A Wi |
\7

Jloeepumenvusiit unmepean Y . losepumenvnan eepoammnocmeo P (naoexcnocmos).

Ecnau tpebyeTcsi mOCTpOUTh MOBEPUTEbHBIA HHTEPBAI JIJISI MATEMATHYECKOTO OYKHIAHHS
BEJIMYUHBI X, HEOOXOAMMO HAWTH TaKOE€ YUCIIO t;t( P ), 9TOOBI HHTETPAT BEPOSITHOCTH

2
@(t):—f e—X"2dx
\/-211

paBHsIICS B OroMmy TpeOOBaHHUIO OffBEUaeT HHTEPBAT

L p=m-t ¢ ;mt \ |
D D
5 on A

KOTOpBIﬁ HAKpBIBA€CT UCTUHHOC 3HAUCHUC MAaTEMAaTUYCCKOTI'O OXHUIAaHUA X

ﬁ .

C BCPOATHOCTBIO

Tak Kak Ha OIBITE MATEMATHYECKOE OXUIJAHHE YAacCTO HEU3BECTHO, TO IS
JIOBEPUTEIILHOTO HHTEPBAJIA UCITOJIB3YETCSl BEIPAXKEHUE:

_ S — S

|ﬁ=(X—tﬁ%;x+tﬂ¢n) ‘ 3)
f  HAXOAUTCA C TOMOHIBIO TaOJMHMIBl 3HAYEHHH I t-
pacnpenenenus CrTproaeHTa (CM. NPWIOKEHHE 2), KOTOPYIO MOKHO HAalTH B
7r000# KHUTE M0 MaTeMaTH4ecKOi CTaTHCTHKE WM PEKOMEHIAIUAX K 1abopaTopHBIM paboTam,
X HaxomuTes 1o dopmyie (1), a s —mo popmye (2).

IpakTnyeckast yactb. OnpeeneHre OCHOBHBIX MTApaMETPOB pacIpeIeeHus CIIydaitHoM
BEIMYMHBl — CPEHEr0 3HAYEHUs (MaT. OKMLAHHSA) X , CPEIHEKBAAPATHIHOTO OTKIOHEHHS S U

t

JIOBEPUTEIIHLHOTO HHTEPBAJIA - . npu 3aaanHoi HanexxHoctu 0,95.
Jns pacdyeroB wucnonb3oBath He MeHee 10 wu3mMepeHu#dl (WM HHBIX
SMIUPUUYECKUX TAHHBIX).
PexomeHtyeTcst IpUIepKUBATHCS CIICAYIOIIETO M1aHa:
1) CdopmyarpoBaTh KOHKPETHYIO IIeJb pabOThl (C OMHCAHHEM H3MEPSeMOW BETMYHMHBI) W
o0pHCcOBaTh CXEMY SKCIIEPUMEHTA.
2) TlpoBecTH 3KCIIEpUMEHTAIbHBIC M3MEPEHHs WM IMOJICYETHI M pPEe3yibTaThl MOMECTUTH B
Tabauiy (CM. Takxke IpuUMep):



Ne 3uauenue usmepsaemoi (Xi=X)
onvima 6eUHUHDbL 2
i Xi
1 2,50
2 2,45
3 2,39

3) Haiitu cpeanee 3HaueHue no Gopmyse (1).

4) Haiitu cpeJHEKBaIpaTUIHOE OTKIOHEHHUE 1O hopmyie (2).

5) Ilo Tabmwile U3 MPUIOKCHUS HAXOIUM 3HAUCHHE Y% mim k=n-1 u # =0,95,
6) HaxoauMm M0BEpUTENBHBIN HHTEPBAI H PE3Y/IbTAT 3alIMChIBAEM B BH/IC:
[———— 1

YTO SIBJISI€TCS APYrou popmoit 3anucu

- s
X=X+t —
? /n

L —— — 1

s, wnu B Buze (3).

7) TlocumTaTh BEpOSITHOCTH MOMAfaHUsi X B MPOU3BOJIbHBIA HMHTEpBAI [X1,X2], KOTOpHIi
OTIPE/ICITUTE CAMOCTOSITEIFHO M3 YCIOBHH dKCIepUMeHTa. [l 9TOro mpennosiokuM, 4To Hamia
BeJIMYMHA TMOTYMHICTCS HOPMAIbHOMY 3aKOHY pacIpe/eiieHUs] BEpPOSTHOCTEH; B KavecTBe a

MOXKET OBbITh MCIOJb30BAaHO 3HAUEHUE
9 —s. BeposiTHOCTB NONajaHusl CITy4aifHOM

L Bt u B(ty)

rae t1:

8) 3ammcaTh BBIBO/I.

, @ B Ka4eCTBE CPEIHEKBAIPATHIECKOTO OTKIOHEHHS
HbL X B UHTEpPBaI [X1,X2] paBHa
—a

=2 )

HaxoJATCsI IO TaOIuIe A1 UHTETPaJIOoB BepossTHOCTH [Ipmnoxenus 1.

IIpumep. CnoprecmenoM nposeneHa cepus u3 10 mpsKKOB B JUIMHY ¢ pa3bera ¢ pe3yjabTaTaMu:
8.05M, 8Mm, 7.95Mm, 8.04m, 8.02mMm, 8, 8.01m, 7.98Mm, 7.96M, 7.99Mm.

1) PaccunTarh HEM3BECTHBIC XapAKTECPUCTUKU pacHpee/ieHus BeIHUUHbl X ([UIMHBI MPbDKKA) —
cpeoHee 3HaueHue U cpedHeK8aopamuiecKkoe OmKiOHeHue.

2) OnpenenuTh T0BEPUTEIbHBIN HHTEPBAJ C HaICKHOCTHIO p =0,95.

3) OrueHUTh BEPOATHOCTH TOTO, YTO MPBITYH B KOHTPOJHHOM HCIIBITAHUH IPOJAEMOHCTPUPYET
pesynbrat 601ee 8,04 M.
Pemenne. CoctaBUM CIEIYIONIYIO TAOIUILY:

(X-X)
No Jlnuna npeioicka (m) 2 )
onvima, i 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 dpopmymnam (1), (2) moaydum ciaeayronme ONCHKH I MAaTeMaTHYECKOTO OKUAHUS U
CPEIHEKBAIPATUICCKOTO OTKIOHCHUSI:

“X8,00

%, 1071 ; Xi2—10-(8)2]= o (640,0092-640,0000)~0,0010

orcrona s=@,0320.

[TocTtpouM JOBEpUTENbHBIM HWHTEpBad, coriacHO (3) Uit 3HAUCHHS JOBEPUTEIBHOM
BepositHocTH 0,95, Haxoas ko3dduiment CThiogeHTa M0 TabIHUIe IS JaHHON HAJACKHOCTH U K
paBHoro n-1=09:

$=0,95
t,=2,26 Iﬂ=(8—2,26g%;2 ;8+2,26Q%Q)=810,026

Haiinem BeposiITHOCTH TOTO, YTO MPBHITYH B OYEPEAHOM UCIBITAHUU «YJIETUT» Oojee 4yeM Ha Sm
4cm (To ecth TionazieT B uHTEpBan [8,04;0]).

JInst 5TOTO B KadecTBE MaT. OKHJAHUSA U CPEOHEKBAAPATUYECKOIO OTKIOHEHMS BO3BMEM MX
“X8,00

OTICHKH - n $=0,0320, 3aTrem mepecuyrtacM rpaHuIlbl HHTEpBaja mo popmymnam (4), (5).
[Tomyuum:
8,04—8
t — ~1,25 =
150,032 = fp=e0

Uckomas BEPOATHOCTH MO)KleT 6BITI> OIICHCHA KaKl
P(X>8,04)==[®(0)—d(1,25)]==(1-0,7887)~0,106
2 2 , i ~11%.



Pacuem korgppuyuenma Koppenayuu cayuaiuHvix 6eTUYUN.
Ilocmpoenue nuneiinoi 3a6UcumMocmu Cy4aiiHblX e1UYUH MEMOOOM HAUMEHbUIUX

Keadpamoe C UCNO1b306AHUEM ITIEKMPOHHBIX maﬁﬂuu.

b TBI: HCCIICIOBAHWE COBMECTHOTO PACIPEICIICHUSI BEPOSITHOCTEH PsIOB
9KCIIEPUMEHTAIIbHBIX JIAHHBIX.

Bo mHorux Haykax (¢usuka, Xumus, OUOJIOTHS U Jp.) YaCTO MPUXOAUTCA CTATUCTUUYECKU
aHATM3UPOBATh BJIHMSHUE OJHOTO (akTopa Ha aApyroi. IlomoOHBIE 3amaum BO3HUKAIOT TOT/A,
Korja Takue (hakTopbl HE SBIISIOTCS HE3aBUCHUMBIMHU, HO UX (DYHKIMOHAJIbHAs 3aBHCHUMOCTh
HEU3BECTHAa (WM €€ HEBO3MOXXHO HalTH aHanuThuecku). llpumepamu MOryT CIIyXHUTb
3aBUCHUMOCTh MEXAY OCaJKaMH M YpO’KaeM WM 3aBHCHUMOCTb MEXIy KOHIIEHTpaluei
OpraHMYECKUX BEIIECTB B BOJE U KOJIMYECTBEHHBIM COCTABOM MUXTHO(ayHBbI.

BeposATHOCTHBIN MOIX0/ K penIeHrt0 MOJO0OHBIX 3a7a4 UCXOJAUT U3 TPEANOI0KEHUS, YTO
CHUCTEMa pacCMaTpUBAEMbIX BEIMUYUH 00Ja/laeT ONPECIIEHHBIM COBMECMHbIM pacnpeoeneHuem
geposimHocmel.

CaoiicTBa K03(pPUIIMEHTa KOPPETSIIHUU:
1) 0<r(X,Y)<1,
2) ecu X, Y HezaBucumbl, 1o r(X,Y)=0;

3) eciu X, Y CBsA3aHBI MEXTy COOOM TMHEHHOM 3aBHCUMOCTBIO, T.€. Y=aX+b, To r(X,Y)=1.
[Tpu sTOM yem Gnrke OH K 1, TeM Jydlie TMHEHHAs 3aBUCUMOCTh MEXTy X U Y.

Koagppuyuenm xoppenayuu Iupcona

Kosddunument xoppensuuu IlupcoHa mnpumensiercs B ciaydae, €cClIM H3ydyaemble
CllydaiiHble BEJIMYMHBI MPEAINOJIOKUTEIBHO pacnpeaeneHsl no Hopmanvromy saxony. OH

o0o3HayaeTcs F(x >Y ) - I ABYX CﬂyqaﬁHBIX BCJIIMYHH X u Y, - W pacCUUTBIBACTCA C
IIOMOIIBIO COOTHOIICHMUA

3,[[60]5 M 1 © 0003HaYAIOT MATEMATHUECKOE OXHNIaHUC N CPCAHCKBAAPATUICCKOC
OTKJIOHCHHC CHy‘I&ﬁHOﬁ BCINYHHBI.

Ecmu B pe3ynabTare N ONBITOB IIOJYYCHBI JaHHBIC:

XX NG|,

YIY Yo Y. |Y,

6

To K03 unuent koppensauuu [Tupcona paccuntsiBaeTcs o hopmyie

HpI/I BBITIOJIHCHU paGOTLI PCKOMCHAYCTCA MPUACPIKUBATHCA CICAYIOUICTO IJIaHa:

1. CdopmynupoBaTh KOHKPETHYIO IIeNIb PaOOTHI (C OMMCAHUEM M3MEPSIEMBIX BETUYHH U
UX MpeIoaaraéMoi B3auMOoCBsI3H.)



2. IlpoBecTu SKCHEPUMEHTAIBHBIC U3MEPEHUS WIH MPHUBJICYh UMEIOIIUECS JTaHHBIC
3HAUEHUH cilyyailHbIX BenuuuH X U Y.

3. PesynbraTsl 0popMHUTH B BHJIE TAOTUIIHI

Benmuuuna Xi | Benuuuna Yi
1 4,7
2 5,7
3 4,2
3.1.1.1. BBectu 5T naHHBIE B DJIEKTPOHHBIE TAOMUIBI (MOXXKHO 0€3  HOMeEpa U

3arosioBkoB). B daiine «Koppemsius» - B sueiiku, HaunHas ¢ Al11 u B11.

3.1.1.2. st HaxosxaeHust KodPuimeHTa Koppessiiuy JIETKO BOCTIOIB30BaThCs
MacTepoM (QyHKITHM:

B cBoGoanyto siueliky, nHanpumep, E11: Bemaska — ¢ynkyua — KOPPEJI(CORREL) u3
KaTerOpUU « CIAmucmuyecKue.

B xadecTBe NCXOIHBIX MAaCCHUBOB BBIOMPAIOTCS 2 psifia NaHHBIX U3 1 1 2 cTOJIOIOB
TAOIUIILI C JAHHBIMU.

Pancoswiit koagppuyuenm xoppenayuu (no Cnupmeny).

Z[J'Iﬂ IIPHU3HAKOB C JIFOOBIM BUJOM pacCIpCaciaCHus MOXET OBITH HCIIOIL30BaH Paneosulil

., 6X(di—dy )

. n-(n? —1)

Koaghpuyuenm xoppenayuu (kodpdunuert CnupmeHa):

Irac dx n dy - paHI'd CTATUCTUYCCKHUX JAHHBIX IIPU3HAKOB X1 Y COOTBETCTBEHHO.

Jl51s yno6cTBa ero BEIYUCICHHS MOXKHO 3aIll0JIHUTE OJieIHO-3eIeHyt0 TabauIy daiina
«Koppensusn»:

1. Mna wagana B sueiiky H12 (dx) Beectu ¢ynkimio PAHIT (RANK) u3 kareropuu
«CTATUCTUYECKHEY, IJIe B «3HAYEHHE» yKa3aThb aJpec SUCHKH CO 3HAYCHUEM, IS KOTOPOTO
ompenensiercs: panr (All), B «1aHHbIe» yKa3aTh MAacCHB BCEX JaHHBIX IEPBOTO MPH3HAKA,
3aKpEeIuB €ro, Kak abCOJIIOTHYIO CCBUIKY IS JabHEHIIIEro KOMUPOBaHUS HA COCEIHUE SUCHKH
(AS$11:AS...), ykazath «tumn» - 1 — B nopsiike BO3pacTaHHUsI.

2. Ecniu paHHble mipu3Haka Y COJEp)KaTcs B COCEQHEM CTOJIOIE, CKOMHpPOBATh JAHHYIO
GopMyrly Ha HIDKHUH [IWama3oH W Ha auamaszoH cmpasa (cronben | - dy). TlomyueHnsie

3HAYCHUS UCTIOJIb30BaTh JUIS MoJicueTa pazHocty (dx- dy)2.

3. BK11 BBectu n (00beM BBIOOPKH).



4. Beectu B sueiiky L12 dopmyny ans pacdera KodpQHUIHUEHTa paHTOBOM KOPpESLUH,
HanpuMep: =1-(6*SUM(J12:J...))/(K12*(K12*K 12-1)).

Ecnu paccmarpuBaeMsble IPU3HAKK UMEIOT HOPMAJIBHOE PacIpeesieHue, TO
nesnecoodpazHee ONpeAessTh HATMYHE KOPPEISIIUOHHON CBSA3U C MOMOIIBIO KodpuIreHTa
[TupcoHa, T.K. B 3TOM cilydae OH OyJeT UMETh MEHBUIYIO IIOTPEIIHOCTh, YEM PAHTOBBII.

Ilocmpoenue ypasnenus pezpeccuu.

e JIng TOCTPOCHHS PETPECCHOHHOW 3aBUCHMOCTH HEOOXOIMMO BOCIIOJIB30BATHCS
mMacmepom nocmpoenuss Oudazpamm M TMOCTPOUTh 3aBUCUMOCTh Y OoT X (Jydile BbIOpaTh
moueynyto uiu XY - nuarpammy). UToObl 100aBUTH JUHEWHBIN TpPEHI, W3 MEHIO
Juacpamma B EXcel wnu Bcemasxka B Calc BbIOpaTh KOMaHIy «000aéums JUHUIO
mpeHoa...». BeiOpats «iunetinyro» (ecnu KodQPHUIUEHT KOPPEISIIUU JOCTATOYHO BEJHK).
YcTaHOBUTE HEOOXOIMMEIE TapamMeTpbl, HEe 3a0bIB YCTAHOBUTH (IAXKOK «HOKA3bIBAMb
ypasHeHue Ha ouazpamme.

JlanHast mipsiMas SIBJISIETCSI PSMOW HAWJIYUIIETO CPEIHEKBAAPATUUECKOTO MPUOIIHKEHHS K
OMIIUPUYECKUM TOYKAaM, YTO COCTABJISET TIPUHIMII M eTOJAa HaAMMEHbIIHX
KBaJIparToB . cyMmMa KAOpamog OMKIOHEHUU OIKCNEePpUMEHMAIbHbIX MOYeK Om
cenaxcugaroujelt Kpugoi 00IH#CHA ObIMb MUHUMATLHOU.

[Ipumeuanmue. Ecmm Pasnen koapdunmenta xoppemsiun gaiek ot 1 ( <0,8 ), to
CJIeIyeT TOCTaBUTh TMOJ COMHEHHE HAMYHNE JIMHEHHOW 3aBUCUMOCTH MeXAy X U Y (U B LIeTIOM
COBMECTHOE pacIipe/ielieHne BepOsSITHOCTEH). B 3ToM ciydae BOCHOJIB3yHTECh BO3MOXKHOCTSIMU
JUIA TIOCTPOEHUS TOJUHOMUAIBHOTO (JOrapu(MHUUECKOTO, SKCIHOHEHLHUAIBHOTO WU HHOIO)
NpUOMKEHUsT JaHHOM 3aBUCUMOCTH, YCTaHOBHMB IIPM O3TOM CTENE€Hb M  HEOOXOAUMBbIE

napamMeTphbl.

. *[TonpoOyiiTe cnenaTh MPOTHO3 3aBUCUMOCTH Y OT X 3a MMEIONIYIOCS 00JacTh
OTIpeIeIICHUSI.

Pucynok 1



B4 Microsoft Excel - NONMHOMMaNLHOE NHOTIkeHMe

| 5] osin M= By e Oomst Camews [ses Owo Cpsc

D2 SAY (IBRT - Rz afll BPs -0,
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-15

y =-0.75x + 6.15 - nuHeiHbIA TPeHE

Y= 0.4167% - 3.8571%° + 9.7262 - 1.5
- KyBu4eckui TpeHa

T T T
0 1 2 3 4 5 3

W4 b W T a2 T3 141

Tame=n

CamocTosiTeIbHASI MPAKTHYECKAsi padoTa

a) IlpuBeanTe mpuMep KOMITBIOTEPHOM MPOrpaMMBI (caiiTa, ImaKeTa MpUKIa HbIX
MPOrpPaMM U T. [I.), paCCUMTHIBAIOLIEH YUCIIO MepecTaHoBOK. [IpuBenuTe B kauecTBe
oTyeTa:

a) ccpuiky Ha Online-kaapKyIATOp MIIK Ha3BaHUE MPOrPAMMBI, T€ BO3MOXHO
BBITIOJIHEHHE 3TOH Omepaluu.

b) CkpHHIIOTHI MpUMeEpa pacyeTa KOJIMIeCTBa EPECTAHOBOK MHOXKeCTBa U3 12
3JIEMEHTOB B BEIOpPAaHHOM BaMU 3JIEKTPOHHOM pecypce.

b) T'me ucmonb3yrOTCs EPECTAHOBKH B BAlllei CIICHHAIBHOCTH?

1)

1) TlpuBemute mpuUMep KOMITBIOTEPHON MPOrpaMMbI (caiiTa, makeTa MpUKIaIHbIX
MIPOrpaMM U T. J.), paCCUUTHIBAIOLIEH uncio coueranuil. [IpuBenure B kauecTBe oTyeTa:
C) cChUIKY Ha online-KaJbKyJIATOP WIK HA3BAHUE MTPOTPAMMBbI, /1€ BO3ZMOXKHO
BBITIOJIHEHHE 3TOH OTepalnu.

d) CkpHUHIIOTHI IPUMEpPA pacyeTa KOJMYECTBA COUCTaHHit U3 12 311eMeHTOB 1o 8 B
BBHIOPAHHOM BaMH 3JIEKTPOHHOM pecypce.

2) TI'me MCTONB3YIOTCS COYETAHUS B BalllCH CIIEIIUATIBHOCTH?

2)

a) IlpuBeauTe mpuMep KOMIBIOTEPHOH POrpaMmel (caiita, makera mpUKIaIHbIX
IIPOrPaMM U T. J.), PACCUATHIBAIOLIEH uncio pasMmenieHuil. [Ipuseaure B kauecTBe oTyera:
e) cchUIKy Ha Online-kambKyJsATOp WM Ha3BaHHE MPOTPAMMBI, T€ BO3MOXKHO
BBINIOJIHEHHUE 3TOM ONEpalny.

f) CkpuHiIOTH MpHMepa pacyera KoJuuecTBa pazmerieHuid u3 20 3eMeHToB 1o 3 B
BBIOPAaHHOM BaMU JIEKTPOHHOM pecypce.

b) T'me ucmonb3yroTcs pa3MellieHUs B Balllel CrielUaaIbHOCTH?




3) 1) TlpuBemute npuMep KOMIBIOTEPHON MPOTPaMMBI (CaiiTa, MakeTa MPUKIaIHbIX
IIPOrpPaMM U T. [I.), BBIYUCIISIONIEN MaT. 0KUAAHNUE U AUCIIEPCUIO TI0 3aKOHY
pacripeniesieHus] BEpOSITHOCTEH, 3alaHHOMY B BHJIe TaOnuIbl. [IpuBeanTe B kadecTBe
oTyeTa:
g) ccbulKy Ha ONnline-kanbKysIsITOp MM Ha3BaHKUE MPOTPAMMBI, TIe BO3MOKHO
BBITNOJIHEHUE ATOM ONEPAIUU.
h) CkpHHIIOTHI IpUMepa pacyeTa MaT. OXKHIAHUS U AUCIICPCUU CIYYAHOM BEJTMYHHBI,
€CJIM €€ paclpeielieHne BEPOSITHOCTEHN 3a/1aHO TaOIUIICH:

Y 1 2 5)

P 03 05 02
2) TI'nme ucmonp3yercsi MaT OKUIAHKUE U AUCIICPCHS B BallICH CIICIIMAIBHOCTH?

BrIBOa ¥ HCIIOJIL30BAHME MUTPALIMOHHON MAaTPUIbI.
BBenéMm Tak Ha3zpIBaeMyI0 OMOJIOTHYECKYIO WIM MUTPALlMOHHYIO MaTpULLy
A B C

Ot mecta M: K mecty ’;

c

Kaxxnas Todyka B 3TOW MaTpuile TPEACTaBISIECT Ty YacTh HACEJICHHUS, B TPOIIEHTaX, KOTOPast
MepeMeENIaeTcsl ¢ OJJHOTO MEeCTa Ha JAPYroe 3a €AWHHILY BPEMEHH. DTH YacTH YMHOXKAIOTCS Ha
3Ha4eHMs ( YMCIo Jroed uiu enie 4ero-immbo) B mectax A, B, C u B pe3yibpTaTe MOITyqarOTCs
3HaueHus A, B u C cnycTs equHuIly BpEMEHHU:

[lepemelnariianca JHa4YeHHA B _ JHa4YeHHe B
HacTe M HacTOAUIHH MOMEHT n| "~ |nocaegyrouuit MoMesT 1’

DT0 MaTpUyHOE ypaBHEHME JJIsi MHUrpaiuu (mepeceneHus). Eciu 3Ty omnepaiuio mNoBTOPSATh
HECKOJIbKO pa3 Mbl YBUAMM Kak MHUTpalus, IpeicTaBlieHHas Mmarpuueid M ckas3blBaeTcs Ha
3HaueHusX B Mectax A, B u C no npuiiecTBUM HECKOJBKUX MPOMEXYTKOB BpemeHH. [Io mepe
YBEJIMYEHUS YUCIIa YMHOXKEHUM MaTpPULl, 5TU BEMYUHBI BCE MEHBIIIE 3aBUCST OT UX HAYaIbHBIX
3HaYEHUH, U HEKOTOpPOE BpPEMs CIYCTs OHM HAUMHAIOT 3aBUCETh, JIMIIb OT MHUIPAIlMOHHOM
Matpuilsl M. [TokaxeM 3T0 Ha pumepe:

3aoaua 1. Ilyctp umeercs matpuma M = JUTSL TBIDKCHUSIMU MEXITY IBYMS

[ R
L |

o \ _ {54
MOMYJSIIUAMHE, coAepKamuMu cooTBeTcTBeHHO 54 1 108 ocobeit, To ecTh BO3bMEM N = 108/

Ilocne Murpanyuy HOBBIE YHCICHHOCTH MOIYJISIUN IPEACTABIIAIOTCS 2JIEMEHTAMH BEKTOpa 1,
“(108)= (50)
108 90
[loBTOpEHNE MUTpaly IPUBEIET K BEKTOPY:
N (?2) _ (?B)
90/ = \B84

80 81 81
H Jajiee K (82) M B KOHIIE KOHIIOB K (81)‘ CnenoBatenbHoO, (81) — COOCTBEHHBII BEKTOP
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MaTpUuIbI M, COOTBCTCTBYIOH_[I/Iﬁ CO6CTBCHHOMy 3HaueHuo 1. OTCIOIIa CJIeayeTr, 4To mo0ast
CUMMCTPUYHAA KAapTHHA MUI'pPALIAH, NPCACTABJICHHASA JJICMCHTAMU MATPHIIbI M, HEC U3MCHIACT
YUCJIICHHOCTH ABYX HOHyni[L[PIfI, KaK TOJIBKO MOCJICIHUC CTAHOBATCA PABHBI.




2. 3a0aua na cmewieHue nonyaAyuil.

Aot P momynsiinu MaTpuia CMELICHUs KBAJAPATHAsh K UMECT MOPAZOK pXp. (DIEMEHT m,;,
crosiimid B | - # cTpoke U B ] — M cTOJIONE, MPEICTABIACT Ty YaCTh ] — IO HACEICHUS, KOTOPHIC
murpupytot B I — e Hacenenue.) Ilyctb nMeeTcs TOJIBKO JBE MOMYJISALUU, B IEPBOM U3 KOTOPOM

reioM A ooOnamaer 3f 4 HaceleHws, a BO BTOPOW 1f2 oT oOmiero kojuyectBa. Torna
COOTBETCTBEHHO reHoM B B mepBoil nomynsuuu obiaaaaer 1f 4 @ BO BTOpOH 1& HaCEJICHHUS.
[lycTh Tak e B Ka)/J10M [IOKOJIEHUU 1f3 K01 MOMYJISIIMK MUTPUPYET B Apyryro. Bomnpoc: k
geMmy mpuBeleT SPPEKT CMEeHus?

1). HyxHo Takxke ompenenuTs mMaTpully Q, COCTaBIEHHYIO M3 YacTOT BCEX I'€HOB, BO BCEX

nomyssausax. [IpeamnonokuM HaM HaJ0 paccMOTpeTh K reHoB, Toraa Matpuiia Q J0/KHA UMETh
k cTOnOII0B U p CTPOK.

My Myy Myg e Mgy d11 12 13 - Gig

| M1 Mgy Mgz . Mgy | _ | 921 922 923 - G
M=\ L Q=

mpl mp! mp!i e mp‘p q*p 1 Qpﬂ qt;EI e q'pk

Kaxnast crpoka mpu 3ToM B Marpurie Q ommchiBaeT reHeTHYeCKWid (DOHA JUIS OJHOW W3
nonyssinuid. [ToHaTHe reHeTndeckoro (oHIA SABISIETCS BaXKHBIM IS OOJIBIIUX TOMYJISIHN CO
CITyJailHBIMH CHApPUBAHUSMH, TaK KaK 1O CYIIECTBY BKJIIOYAET B C€0S BCE MMEIOIIHUECS TEHBI
0€30THOCHUTEIIFHO K TeM WHJIMBHIYyMaM, KOTOPbIE HMH 00J1a/1af0T.

2)Paccuntath HOBYIO MaTpuily Q’, OMHCBIBAIOIIYIO COCTOSIHUE T€HO(OHIOB B TOIMYJISAIIHH
MOCJIe MUTPALIMK W CMEIIMBaHHE 4yepe3 OJHO MokojieHue. (s 3Toro ymHOXMM Matpuily Q
cieBa Ha MaTpuIty M)

Q= QxM

Kaxnprit cronmbery marpunbl Q MOXXKHO paccMaTpuBaTh KakK BEKTOP, KOTOPBIA MEHSIETCS B
pe3ynbTaTeé MHUrpauuu. OJTO COBMNAJAET C TEM, YTO HMMEETCS B MATPUYHOM YPAaBHEHUMU IS
Murpanud. To, 4TO 3TH BEKTOPHI COCTABIISIIOT BMecTe MaTpuily Q oueHb ynoOHO, u0o Temepb
OJIHOBPEMEHHOE M3MEHEHME PA3JIMYHBIX T'€HOB BO BCEX MONMYJSALUAX MOYKHO OIUCATh OJHUM
YPABHEHUEM.

Urto Obl 10 KOHIIA Pa300paTbCs, YTO MPOUCXOIUT, YIPOCTUM HAlly 3ajady, cyxas Hu
KOHKPETU3UPYS €€.

CocTtaBuM MHUTpallMOHHYIO MAaTPUILy M, U MaTpuIly 4acTOT BceX reHoB Q:

2 1 3 1
A o (e Vo
1 2 “\1 1
s /3 /2 la
3anuiiem MUI'PALITMOHHOC YPABHCHHUEC U OIIPEACIINM HOBBIC TCHETUYCCKUC YACTOThI:

Q =QxM

M=

2 3 1 1 2 1 1 1 2z 5
Ix242x: IxZ 42 =z
Q’: 3 4 3 2 3 2 3 4 — 3 12
1 3 Z 1 1 1 2 1 7 1
SXZHIXS SXZHIX: — =
3 4+3 2z 3 2+3 4 1z 3

W3 HalineHHBIX 3HAYCHUU BHUJHO, 4TO B(I)(I)CKT CMCIICHUA HpI/IBOI[I/IT K C6J'II/I)KeHI/IIO 4aCTOoT

reHa A B 3THX ABYX HNONYJIOUAX: 0oJiee BBICOKOE 3HAYCHHE YMCHBIIACTCA I[O 3 a Oolee
1 7

HU3KOC 3HAYCHHE BO3pAacTaer oT 3, 10 ;. OTHOCHTENbHO reHa B MOXHO CJI€JaTh TaKOW ke
BBIBO/I;

Ecnu MBI 3aX0TUM ONpEAENnuTh T€HETUYECKUE YAaCTOThl B CIEAYIOLIEM IMOKOJIEHUHU, TO HaM
MoTpeOyeTcsi MUTPAIMOHHOE YPAaBHEHHE:

Q’=Q*Mu .1



YuyeOHbIC pecypcehbl



Kapra n1urepaTypHOro odecrnedyeHusi 1 CHUATIIAHbI
(BKJII0YAS 3JIEKTPOHHBbIE PECypPChl)

«MaTemMaTuuecKiue METOAbl B COIIMAILHOMN Da6OTC>>

(HaMMEeHOBaHME U CLIUIUINHBI)

st o0yqaromuxcest 00pa3oBaTe/IbHON NPOrPaMMBbI
(yKaSaTL YPOBEHB, HII/I(bp 1 HAaUMCHOBAHUEC HAIlIPaBJICHUS HOZ[FOTOBKI/I,)

Hanpasnenne noarorosku: 39.03.02 Counanpuas padoTa
[Mpodunm/nazsanue nporpammer: CormanbHasi paboTa B CHCTEME COIMATBHBIX CITYKO
Ksanudukamnus (crenens): bakaniasp

OO6ecneyeHHOCTH Y4eOHO-MeTOAUYeCKOMH JINTepaTypoii

HaumenoBanue

Mecto xpaHeHusi/3J1eKTpoHHbI | KosuuecTBO
azapec IK3eMILISAPOB/TOYEK
JA0CTyNa

Jucuunianna «MarTteMmaTuyecKkue MeTOIbl B COLMAJIBLHOM padoTe»

OcHoBHas1 JuTEpaTypa

Pomanosa H.IO.
Kaprames A.B. OcHOBBI
MaTeMaTH4eCKOU

00paboTKH HHPOPMALIKH.

VYuebHoe nocobue. —
Kpacnosipck: PO
KITIY, 2015. — 140 c.

U3(1), AHJI(3), AVII(75)




Pomanosa H.IO.
IIenenesuu H.B.
MaremaTtudeckne
METOJIBI B COITMAIILHOM
pabote. YuebHo-

METOINYECKOE ITI0COOHE.

— Kpacnospck: PO
KITIY, 2015. — 109 c.

U3(1), AHJI(3), AVII(37)




Pomanosa H.1O.
Kaprames A.B.
Marematuka u
nHpopmaTrKa. YuebHo-
METOINUECKOE II0COOHE.
— Kpacnospck: PO
KI'TIY, 2012. - 176 c.

U3(1), AHJI(3), AYJI(92)U3(1),
AHJI(3), AVJI(132)

T. I1. Ilymxkapesa, H. 1O.
PomanoBa. Marematuka:

y4e0HO-METOANYECKOE
nocobue/ - KpacHosipck:
KITIY um. B. I1.
Acradnesa, 2008. - 176
C.

Marematuka, yacts |11,
DJIEMEHTHI TEOPUH
BEPOSITHOCTEHN U
MaTeMaTHYECKOU
CTaTUCTHUKH.
Kpacnosipck: PUO
KTTIVY, 2006, 78 c.,
[Tymkapesa T.II,
Pomanora H.1O.,
[Ilenenesnu H.B.

Y3(1), OBUM®U(B),

Kad. UTOuM, ayx 3-54, 15
JK3.

YyeoHo-MeTOoANYEeCKASA
00ecIIeYeHHOCTh




CaMOCTOATEJILHOM
padoThI

VYMKJ] B OBC KI'TTIY um. | http://elib.kspu.ru/document/11154
B.I1. AcradreBa

JlabopaTopHsie, Kag. U'TOuM
KOHTpPOJIbHBIE paOOTHI

Pecypcel ceTn MHTEpHET

T.I1. Iymxapesa, | http//www.itoim.kspu.ru/
H. 1O. PomanoBa | matematika

u ap.,
Maremaruka.
DIIEKTPOHHBIN
y4eOHUK.-

«MateMaTHYeCKue http://elib.kspu.ru/document/12755
METO/IbI B COI[HAILHOM
pabotey, yueOHO-
METOIMUECKOE ocooue,
Pomanora H.1O.,
[llenenesnu H.B.

HNudpopmannonnbie
CIIPAaBOYHbIE CHCTEMbI



http://elib.kspu.ru/document/11154
http://www.itoim.kspu.ru/
http://elib.kspu.ru/document/12755

KapTa MaTepHaﬂbHO-TeXHI/I‘IeCKOﬁ 0a3bl AN CHUITJINHBI

«MareMaTu4yeckKue MCTOJbI B COHH&HBHOﬁ pa60Te»
(HaMMEHOBaHME U CLIUIUINHBI)

Just o0yqaromuxcest 00pa3oBaTe/IbHON NPOrPaMMBbI
(yka3artb ypoBeHb, KPP U HAUMEHOBAHUE HAIIPABJICHUS [TOJrOTOBKH, )

Hanpasnenune noarorosku: 39.03.02 ConmansHas padota
[Ipodunu/nazBanue nporpammsl: CompaibHasi paboTa B CUCTEME COLMATIBHBIX CITYKO
KBanuduxanus (crenens): baxanrasp

ouHas popMa 0OyIeHHS
(yxa3aTb npoduis/ Ha3BaHUE IIPOrpaMMbl ¥ HOpMy 00yHEHHs)

Ayauropusi Oo6opynoBanue

(HarJasiAHbIE MOCO0UA, MAKEThI, MO/, JJA00paTOpHOEe 000pYy/I0BaHUE,

KOMIIbIOTePbI, HHTEPAKTHBHbIE JOCKH, IPOEKTOPbI, HHGOPMAIHOHHbIE

TEeXHOJIOTHH, IPOrpaMMHOe o0ecriedeHue u ap.)

JleKmoHHbIE ayIUTOPUH

No 2-30, 2-31, 2-32 =  KommbroTep ¢ 6a30BbIM HAOOPOM MTPOTPAMMHOTO OOECIIeUCHUS

=  MyJIbTUMEIUUHBIN BUICOTIPOEKTOP

AyIuTOpUH U1 CEMUHAPCKUX/ TaO0OPATOPHBIX 3aHITHIA

No 2-30, 2-31, 2-32 »  Kowmmnbrorepusiit knace (1 yunrenbckuii + ot 10 10 17 yaeHndeckux

KOMITBIOTEPOB C 0a30BBIM HAOOPOM MPOTPAMMHOTO OOSCIICUCHHS )




	МИНИСТЕРСТВО ПРОСВЕЩЕНИЯ РОССИЙСКОЙ ФЕДЕРАЦИИ
	«Красноярский государственный педагогический университет им. В.П. Астафьева»
	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	МАТЕМАТИЧЕСКИЕ МЕТОДЫ В СОЦИАЛЬНОЙ РАБОТЕ
	Лист внесения изменений
	Приложение 3.
	Содержание дисциплины.
	Входной контроль, повторение.


	Пояснительная записка
	1. Место дисциплины в структуре образовательной программы.
	2. Трудоемкость дисциплины
	3. Цели освоения дисциплины:
	4. Планируемые результаты обучения.
	5. Контроль результатов освоения дисциплины «Математические методы в социальной работе».
	6. Перечень образовательных технологий, используемых при освоении дисциплины
	Лист согласования учебной программы с другими дисциплинами образовательной программы
	ЛИСТ ВНЕСЕНИЯ ИЗМЕНЕНИЙ
	Технологическая карта обучения дисциплине

	Содержание основных разделов и тем дисциплины
	«Математические методы в социальной работе»
	Входной контроль, повторение.
	Методические рекомендации по организации изучения дисциплины «Математические методы в социальной работе»


	Компоненты мониторинга учебных достижений
	МИНИСТЕРСТВО ПРОСВЕЩЕНИЯ РОССИЙСКОЙ ФЕДЕРАЦИИ
	Красноярский государственный педагогический университет им. В.П. Астафьева»
	ФОНД ОЦЕНОЧНЫХ СРЕДСТВ
	«Математические методы в социальной работе»
	«Социальная работа в сичтеме социальных служб»


	Фонд оценочных средств (контрольно-измерительные материалы)
	Выберите один правильный ответ
	1
	Установите соответствие
	Вставьте в логической последовательности значения, слова или фразы
	Банк контрольных заданий и вопросов по дисциплине «МАТЕМАТИЧЕСКИЕ МЕТОДЫ В СОЦИАЛЬНОЙ РАБОТЕ»
	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).

	(5)
	Расчет коэффициента корреляции случайных величин.
	Коэффициент корреляции Пирсона
	Ранговый коэффициент корреляции (по Спирмену).
	2. Задача на смещение популяций.


	Карта литературного обеспечения дисциплины (включая электронные ресурсы)
	Карта материально-технической базы дисциплины


