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AHHOTauus padoveil IPOrpaMMbl TUCHUILTHHBI
«MaremMaTH4ecKHe MeTOAbl B COMAJIbHOI padoTe»

HCJII/I N3YYCHUS TUCIHHUILINHDI.

Llenbto M3ydeHUs: JaHHOW MUCHMIUIMHBI SIBIISICTCS PAa3BUTHE 3HAHUW O MAaTeMaTHUECKUX
METOJIaX MCCIICJIOBAHUS, OBIAJICHUE MPAKTUYECKUMU YMEHHUSIMH W HaBBIKAMH, HEOOXOJIUMBIMHU
Ju1s 9 (HEKTUBHOM OpraHU3alui 00padOTKH CTATUCTUYECKUX JaHHBIX.

33[[3‘11’[ N3YyYCHUA TUCHUILINHDBI.

W3yueHne MOHATUI U MPUKIIAJTHBIX METOI0B MAaTEMAaTUIECKON CTaTUCTUKH, (POPMHUPOBAHUS
HaBBIKOB HMCIIOJIb30BaHNs COBPEMEHHBIX IIPOTPAMMHBIX HHCTPYMEHTOB, IIPEIHA3HAYCHHBIX [
pelLIeHHs 33a]a4 CTATUCTHYECKONH 00pabOTKN IKCIIEPUMEHTAIBHBIX TaHHBIX .

Copepxanue Q1MCHHUILIMHBI.
Bxoonoiui konmpons, nogmopenue.

Pazoen Nel. MeTopl KJIaCCUYECKON MaTEMATHKHU B COLI. padoTe.

Pazoen Ne2. TIpoBepka CTaTUCTHYECKUX THIIOTES.

Pazoen Ne3. KoppemALIMOHHBIN aHAJIN3.

Pa3zoen Ned. CoBpeMEHHbBIE NTPOTPAMMHBIE UHCTPYMEHTHI, IIPEIHA3HAYEHHBIX IS
pelleHus 3a1a4 CTaTUCTUYECKON 00pabOTKHN 3KCIIEPUMEHTAIbHBIX JaHHbIX.

Mecto nucunmiuabl B cTpykrype OOIL. Jlucuumivaa BXoauT B 0a30BYIO YacTh
MaTeMaTHYECKOTO U €CTECTBEHHOHay4HOro nukia b2.B.JIB.

TpeOoBanuss K mnpeaBapuTeJbHOH MNMOATOTOBKE cTyaeHTa. (i1 ycmemHoro
OCBOEHUS JUCLUUIUIMHBI CTYACHT JOJKEH UMETh 0a30BYyIO MOATOTOBKY IO Kypcam
OcHOBbl MaTemaTHueckoil o00paboTku wuHpopmauuu u HWHPopMannoHHas
KyJbTypa U TEXHOJIOTUU B 00Pa30BAHUH.

TpynoéMkocTh TMCHMILUIAHBI: 4 3a4ETHBIX IUHUIIBI.
CemecTpnbl u3yueHnusi 1 GopMbI HTOTOBOT0 KOHTPOJISI 3HAHUIA: 2 ceMecTpa Ha
3-4 xypce, DK3aMEH.

dopmupyemMble KOMIETeHIIUN. /[rcUmInHa yyacTByeT B GOPMUPOBAHUH
kommereHimi: OK-1, OK-10, OK-12.

Buabl 3aHATHIL. .HGKI_II/II/I, CCMUHAPCKHUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta CTYJACHTA.



IHosicHuTe/IbHAA 3aAIINCKA

1. MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeILHON POrpaMMBbl.

Pabouas mporpamma AaucHMIUIUHBI «MaTeMaTHuecKhue METOIbl B COLMAIBHOU
pabote» pazpabotana B cooTBeTcTBUM C Tmpoektom PI'OC BO 3 + mo
HanpasieHuto  noarotoBku:  39.03.02  CouwmanpHas  paborta. [Ipoduiib
«CoupnanpHas paboTa B CHCTEME COLHMAJIbHBIX CIYX0» —3aouHas (QOpMbI
oOyuenus. Keamudukarus (crenensp): O6akanaBp. JlaHHas ITUCHMUIUIMHA BXOJHUT B
0a30Byl0 4acThb E€CTECTBEHHOHAy4yHOro Ojoka M u3ydaercs Ha 3-4 Kypcax B
TE€YEHHUE 2-X CEMECTPOB.

2. Tpy10eMKOCTh TUCIUIJIMHBI

Ha u3yuyenue muctmtuinabl otBeneHo 4 3.E.(144 gacos).
AyaAUTOpHBIX 3aHATUN — 14 yacos:

JIEKIIUH — 4 9acos;

cemuHapoB — 10 "acos;

CamocrosTenpHas paboTa cTyAeHTOB — 94 4acos.

3. llesiu ocBOeHHUsI AMCIHUILINHBI.

[lenapto ocBoeHHsI y4eOHON ITUCHUIUIMHBI «MaTemMaTH4ecKue METOIbl B
COIIMAJIbHOM paboTe» SIBISETCA pa3BUTHE 3HAHUN O MATEMaTHYECKHUX METOAax
UCCJICIOBAHUSI,  OBJIAJICHUE  MPAKTUYECKUMH  YMEHHUSIMH W HaBBIKaMH,
HE0OX0MMBIMHU TSI 9P HEKTUBHOM OpTraHU3aIMU UCCIIEIOBATEIHCKON paOOTHI.

4. Ilnanupyemblie pe3yJabTaThbl 00y4eHHUS.
N3ydeHnne TUCIUIIIMHBI HAITpaBieHO Ha (POPMUPOBAHUE CIICTYIOIINX

KOMITETCHIIWM:
Obwexynomyphvie KOMnemeHyuu.

® BIAJETh KYyJIbTYpOW MBINIJIEHUS, CIOCOOCH K O0OOOIICHUIO, aHalU3Yy,
BOCIIPUATHIO HH(OpMAIMK, TOCTAHOBKE 1€MW W BBIOOpDY TMyTed ee
noctuxenus - OK-1

® UCIIOJIB30BaTh B TMPO(ECCHOHATBHOW JCATEIHPHOCTH OCHOBHBIC 3aKOHBI
CCTECTBEHHOHAYYHBIX AWCIUIUIMH, B TOM YHCIIC MEIUIUHBI, TPUMCHSITH
METO/Ibl MAaTEMaTHYECKOTO aHajanu3a W MOJCIUPOBAHUS, TCOPETUUCCKOTO U
AKCTICPUMEHTAIbHOTO HccienoBanus - OK-10

® BIAJECTh OCHOBHBIMU METOJAaMH, CIOCOOAMH M CPEICTBAMH IOJTYUYEHUS,
XpaHeHus, TiepepaboTku WH(OpMaInuyM, WMETh HAaBBIKK pPabOTHI C
KOMITBIOTEPOM KaK CPEICTBOM yrpasieHus nHpopmanueit - OK-12

Ta0muna
«Ilmanupyembie pe3ynbTaThl 00YICHUS)
3amaun ocBoeHus | [LmaHMpyembie pe3yabTaThl 00YUEHUS 10 Kon
JTACIUATUIHHBI JTUCITUTUINHE (JIECKPUIITOPHI) pe3ynbTaTa
oOyueHus




(KOMITETEeHITH )

N3ydenue nouatuii u | 3uams:
MPUKIAJHBIX METOJIOB - 0COOEHHOCTH unpopmanuu, | OK-1
MaTeMaTHUECKON HCTIOJIb3YIOLIECUCS B conuaiabpHo- | OK-10
CTaTHCTUKH MICUXOJIOTHYECKOH cdepe;
- OCHOBHEIE METOIbI 00paboTKu
uHpOpMaLnH.
Ymemn:
- MaTeMaTHYeCKH OOOCHOBBLIBATH CBOH
Hay4HbIC U IPAKTUYCCKUE BHIBOJIBI,
- BBIOMpATH IO IX OIS TS
COLIMaJIBHBIX 3aJa4n METOJ,
MaTeMaTHU4ecKOl 00pabOTKH JaHHBIX U
HCIIOJIB30BaTh AJITOPUTM TPUMEHEHUS
n30paHHOIO METO/1;
- CaMOCTOSTEIIbHO  aHAJIM3UpPOBaTh U
WHTEPIPETHUPOBATH SMITUPUYECKHE
JIaHHEBIE.
Brnaoemw:

- pa3IUYHBIMH IIKAJIAMHA U3MEPCHUH;

- TEOPETUYECKHMMH  CBEJACHHUSIMU W
dopMynamMu I pacuera THUIOBBIX
3ajad, HauboJee 4acTo
BCTPEYAIONIUXCS B COLMAIBHBIX
HCCIICIOBAHUSAX.

dopmupoBaHus 3Hamy: OK-12
HaBBIKOB - OCHOBHBIEC TIPOTPaMMHBIE CPEACTBA JIJIsi
HUCIOIb30BaHUS 00paboTku MaTeMaTH4YeCKOn
COBPEMEHHBIX uHpopmanuu.

IIPOrPaMMHBIX Ymems:

WHCTPYMEHTOB, - Hcnonw3oBarhe nocTymHbie HUPPOBHIE
NpeAHa3HauYEHHbIX pecypchl  ansi  OOpaOOTKM  JTaHHBIX
JUTS pellieHus 3a1a4 IKCIIEPUMEHTA

MaTeMaTHYEeCKOM Bnaoems:

00paboTKu - MeroaamMu oOpabOTKH Ha KOMITBIOTEPE
AKCIIEPUMEHTATBLHBIX THIOBBIX  3aJad  MaTEMaTHYECKOM
JIAHHBIX. CTaTUCTUKU

5. KoHTpoJ1b pe3yibTaTOB 0CBOCHHS AMCHUILIUHBI « MaTeMaTH4YecKue
METO/Ibl B COLIMAJILHOM padoTe».
[Tocemenne neKMi, PENICHUE KOHTPOJIBHBIX, CAMOCTOSITCJIBHBIX W JOMAIIHUX
paboT, BBIMOIHEHHUE T1a0OPATOPHBIX pabOT, MOJATOTOBKA K CEMUHApaM, pelIeHUe
3a7a4 C TOMOIIBIO CIEIUATIBHBIX MPOrPaMM OHJIANH-CEPBUCOB..
dopma UTOTOBOTO KOHTPOJIA - IK3aMEH.

OueHOYHbIE CPEACTBA PE3YJIbTATOB OCBOCHHS JUCHUUIUIMHBI, KPUTEPUU OLEHKHU
BBINOJIHEHUSA 3aJIaHUH TIPEJICTaBIEHbI B pa3jenie «DOH bl OLIEHOYHBIX CPEJICTBY.




6. Ilepeuenb 00pa3oBaTeIbHBIX TEXHOJIOTHI, HCIIOJIb3YeMbIX IIPH OCBOECHNH
JTUCIHHUILINHBI
«MaremMaTH4eCcKHe MeTOAbI B CONMAJIbHOI padoTe»

1. CoBpeMeHHOE TpaIUIMOHHOE 00yUeHHE (JICKITMOHHO-CEMHHAPCKas-3a4eTHAS
CHUCTEMA).

2. O0yueHue ¢ UCMOIB30BAaHUEM COBPEMEHHBIX KOMIBIOTEPHBIX CPEJCTB: PEIICHHUE
3aa4 00pabOTKU MaTeMaTHUYeCKONH NH(POPMAIIUH C TOMOIIBI0 OPUCHBIX U
CHEIMATU3UPOBAHHBIX MTPOrPaMM, 00yUEHHUE C UCTIOIb30BAaHUEM OHJIAMH-
CEpBHUCOB.



JIncer cornacoBanusi y4eOHOI NporpaMMsl ¢ IPYrUMHU AUCHUILIMHAMEA

0o0pa3oBaTe/IbHOI NMPOrPaAMMBbI

Ha 201_ / yueOHbIN rojg
HaunmenoBanue Kadenpa [Ipennoxenus o6 [IpunsiToe penieHue
JUCIUTUINH, VU3MEHEHHUSIX B (npotoxoi Ne, nara)

HU3Yy4YCHUC KOTOPBIX
OIMMpacTCiA Ha
JaHHYIO JUCHUIIJINHY

JAJTAKTHYECKHAX
EAVHHIAX,
BPEMEHHOU
IIOCJIEN0BATENBHOCTH
V3y4YECHUS U T.J.

Kadeapon,
pa3zpaboTaBiieit
IPOrpamMmy

3aBenyromuii kadeapoi

[Ipencenarens HMC




JUCT BHECEHUSA U3SMEHEHUM

JlomoyiHeHUs U M3MEHEHHs B yueOHOo# nmporpamme Ha 2016/2017 yueOHBI# roa

B y4eOHyto nmporpaMmy BHOCSITCS CJIEIYIOLTUE U3MEHECHHUS:

1.

5.

6.

N3menen tutynbHbii JIUCT PIT/]

2. 3meHeHo cojiep)kaHre OCHOBHBIX Pa3/eiioB
3.
4. VIsMeHeHHsI B Kypce JICKIIUN: MOJEpHHU3UpoBaHa ¢Gopma, ITOMOJHEHO U

Pa3zpaboTaHbl TECTBI BXOJHOTO KOHTPOJIS

U3MEHEHO COJIepKaHHe.

MonepuusupoBaH (HOH OIICHOYHBIX CPEJICTB:

= PazpaboTtansl HOBbIE Ja0OpATOpPHBIE PAOOTHI MO MATEMaTUYECKOU
00paboTke uHpOpMaIUu.

» Pa3pa0oTaHbl TECTOBBIC 3a1aHUs IS pa3zena 1.

JlomonmHeHa KapTa JIMTepaTypHOTO 00ecIieueHus JUCITUTUTHHABI.

VYyeOHast nporpaMma nepecMoTpeHa 1 0100peHa Ha 3aceilaHuu Kadeapbl
" 09" 12 2016 1., mpotokon Ne _4

BHeceHHbIC U3MEHEHUS YTBCPKIAL0

3aBenytomuii kadenpoit

Jexan daxynprera (IUPEKTOP UHCTUTYTA)

" " 201 .




OpraHu3anOHHO-METOAUYECCKUE TOKYMEHTHI



TexHoJoruuecKas KapTa oﬁyquml ANCIHUIIJINHE

MarteMaTH4ecKue MeTOAbI B COIMAJILHOM padoTe

(HaMMEHOBaHUE JUCLUILINHbBI)

Juisa obyuaromuxcst 00pa3oBaTeIbHON NPOrpaMMbl
(yxa3aTb ypoBeHb, (P U HAHMEHOBAHHUE HANPABJICHUS OITOTOBKH,)

Hanpasnenune noarorosku: 39.03.02 Couunanshas padora. [Ipoduis «ConuansHas paboTa B CUCTEME COLIMAIIBHBIX CITYKO0» —

3aoyHas opmbl 00ydeHus. Kpanndukanus (crenenp): 6akaaaBp
(oO11ast TPyA0EMKOCTh JUCHUIUINHBL 4 3.e.)

BreayauropHbIx Pe3ynbraThl 00y4eHUs 1 BOCIIUTaHUS

pazzen HaumeHnoBaHnue pa3feiioB U TEM. Bcero | AyauTOpHBIX 4acoB
4acoB
3.€
(3.e1) | Beero | nex | cem | 1a6 4acoB @®opmsl 1
METOJIBI
KOHTPOJIS




Nel. Meromst
KJIaCCUUYECKOM

MaT€MaTHUKU B COLI.

pabore

[IprMeHeHre MaTPUYHOTO HCUUCIICHNUS B
conuansHOU padoTte. MuUrpannoHHas u
MOMYJIAMOHHBIE MATPHUIIBL.

JuddepennunanbHbie ypaBHEHHS B
COLMANbHBIX TIporieccaXx. OCHOBHBIC THIIBI
Q. ypaBHCHHUH.

30

3nath: [loHsATHE MaTPHILIBI U
apupMETHIECKNX OTEpanii ¢ MaTPUIIAMH.
IlonsiTHE MUTPALIMOHHOW MATpPULIBI.

YMeTh:IPOU3BOIANTH OIEPALIH C
MaTprunamMu. COCTaBIATh COLMOTIOTHIECKHE
MaTpHIBI

Brnanets: COBPEMECHHBIMU MECTOJaMU
MaTpuiHOI'0 UCHUCIICHUA

3HaTh: OCHOBHBIE METO/IbI PelIeHus Au.
ypaBHEHUI

YMmers: peiats qud. ypaBHEHUS

BiageTs: coBpeMEHHBIMH METOJAMH
pewenust qud. ypaBHeHuit

KonTposabhble n
nmabopaTopHEIe
paboTHI.

IIpumenenue
3JIEKTPOHHBIX
Ta0JINL U
OHJIAlH-
KaJIbKYJISITOPOB
IS
MaTPUYHOTO
HCUYHCIICHU.

Ne2. Tposepka
CTAaTUCTUYCCKHUX
THUIIOTE3.

Tema Nel: OcHOBHEIEC IOHATHS
MaTeMaTHYECKOH CTaTUCTHKH.

Tema No2: YropsinounBanue
CTaTUCTHYECKON MH(POpPMAITHH.

Tema Ne3: CtaTucTuka KpUTepHsi.
Kpurnueckue obmactu. OmubKu nepBoro
U BTOPOTO pojia. Y POBEHb 3HAYMMOCTH.
IIpoBepka CTaTHCTHYSCKUX THIIOTE3 O
3aKOHAX pacrpe/ICICHUS.

Tema Ne4: Henapamerpuueckue
KPUTEPHUHU OIIPEEIICHUs JOCTOBEPHOCTH
pa3nu4Ms HE3aBUCHMBIX COBOKYITHOCTEH

30

3HaTb: AJTOPUTM MIPOBEPKU
CTaTHCTHYECKOM T'MIIOTE3bI M BBIOOpA
CTaTHCTHYECKOTO KPUTEPHSL.

Ymets: OnpenensTe He0OX0IUMBIN
CTaTUCTUYECKUN KPUTEPUH, YUCIIO CTETIEHEN
CBOOO/TBI, TOCTOBEPHOCTh Pa3HHIIBI
MMOKa3aTeJeil; PaCCUUTHIBATH KPUTHUCCKUE
3HAUEHUSI KPUTEPHUEB.

Bnanets: ITapamerpryeckuMu u
HenapaMeTpUYECKUMH METOAAMU
CpaBHEHMs Pe3yIbTaTOB UCCIEIOBAHMUS.

3HaTh: NOHATHE U KPUTEPHUH BBIOOpa
METOJMKH pacueTa Kod(ppuuneHTa
KOPPEJALHH. .

YMeTh: onpenensTh CTENEHb

KouTposabhble u
nabopaTopHEIE
paboTEI.




KOPPEJSILMOHHON CBSI3U
9KCTIEPUMEHTAIBHBIX TaHHBIX,
JOCTOBEPHOCTH KOPPEIISIIUH.

Bnaners: TexHUKOH pacuera
KOA(PPHUIIEHTOB KOPPEISIHAN IS
Pa3IMYHbBIX TUIIOB CTATUCTHIECKNX JAHHBIX,
METOAMKON IOCTPOEHUS NApHOM pPErpeccuu.

Nes. Tema Nel: KoappurnmenTs! mapHOi 20 3HaTh: MOHATHE ¥ KPUTEPUH BEIOOpa KonTponbHslie n
KoppensaiuonHblit koppemsiun. Koaddunuent koppensmn METOJIUKH pacdeTa Ko3(phHunnueHTa nmabopaTopHEIE
AHAIIHS. [Mupcona. OnpeneneHue TOCTOBEPHOCTH KOPPEISALHUH.. paboTHI.

K03((UIMeHTa KOPPEISIIUH.

YMeTh: onpenensiTh CTENEHb

Tema Ne2: Hemapamerpuaeckuit KOPPEJIUOHHOU CBSI3U

KOppEISIHMOHHBIN aHanu3. Panrosas 9KCTIEPUMEHTAIBHBIX JIaHHBIX,

koppemsiiusa. Koaddumuentsr panrosoit JOCTOBEPHOCTH KOPPEIISIIUH.

koppemsiuuu CnupMmena, Kenpanna,

MpOBEpKA THIIOTE3BI O UX 3HAYNMOCTH. BltafeTh: TeXHUKOIT pacuera

Kosddprument accounartim, K03(h(PUIIMEHTOB KOPPEIISIIHN IS

TETPAXOPUUECKUH TOKA3ATEND CBA3H. Pa3JIMYHBIX TUIIOB CTATUCTUYECKUX JAHHBIX,

METOMKOHN TTOCTPOCHUS TApHOH PEerpeccui.

Tema Ne3: PerpeccroHnHslil aHanus.

MeTo/1 HAUMEHBIINX KBaPATOB JUIs

Hax0X/ICHUs] BHIOOPOYHBIX TapaMeTPOB

ypaBHeHus perpeccu. IIposepka

a/IEKBATHOCTH MOCTPOEHHOM

PErpecCMOHHON MO SMITUPUUECKUM

JIAHHBIM.

Tema Nel: PaboTa B 9JI€KTPOHHBIX 14 3Hath: Ctaructudeckue GyHkpu DT KonrtponbHbie u

No4. Cospemennnie
TIPOrpaMMHBbIe

TabIuIax.

nmabopaTopHbIe




HWHCTPYMEHTBI,
IpeAHa3HAYCHHBIX

JUIL pEIIEHUA 3a1a9

CTaTUCTHYECKO
00paboTKH

OKCIICPUMCHTAJIbHBIX

JaHHBIX.

Tema Ne2: Penrenue 3amau
MaTEeMaTHYSCKOM CTATUCTHKH B OHJIAWH-
KaJbKyJIATOPaX.

Ymers: Onpenensate B 9T 00beM BEIOOPKH,
MaKCUMaJIbHOE, MUHUMAJIbHOE 3HAYCHHE
BBIOOpKH. [IpoH3BOIHUTE BEIYHCIICHHS 110
¢dopmynam. CTpOHUTH CTATHCTUIECKHE
JHarpaMMBbl B Tpa MKy, PaHKHPOBAThH
JAaHHBIE BEIOOPKH.

Bnaners: Metoaukoi HaX0XICHUS MOJIBI,
MeJuaHbl, CPETHETO 3HAUCHHUS,
CPEIHEKBAIPATUYECKOTO OTKIIOHEHUS O
JAaHHBIM BBEIOOPKH; OTIpeICTICHHS
KOPPENISIUUOHHOM CBSI3U, IOCTPOEHUS
perpeccuii, onpeaeneHus kodhdunnenra
JneTepMuHaiuu cpeacrsamu DT.

paboTEI.

10 pacuery
rnapameTpoB
pacnpenenesus,
HCCJIEIOBAHUIO
CBsI3CH U
paznuuui
CTaTUCTUYECKHUX
mauHelx B OT.

Hrorosslit MOyb

DK3aMeH

uTOoro

144

14

10

94




Coaep:xxaHue OCHOBHBIX Pa3/1eJiOB U TeM TUCIHUTIJIMHbI
«MaTeMmaTHyecKHue MeTOJIbl B COUAJIBLHOM padoTe»

Bxoonoit konmpo.is, noemopenue.

Pazoen Nel. MeToapl KITaCCMUYECKON MaTEMAaTUKH B COLl. paboTe.

Tema Nel: IlpumeHeHrEe MaTPUUHOTO UCUMCIIEHUS B COL[MAJIBHOM padoTe.
MurpanuoHHas 1 NOIyJIsLUOHHbIE MaTpuULlbl. [IpMeHeHne AIeKTPOHHBIX TaOIUL U
OHJIAaITH-KaJIbKYJISITOPOB JIJIs1 MAaTPUYHOTO UCUHUCIICHUSL.

Tema Ne2. luddepeHunanbable ypaBHEHUS B COLMAIBHBIX Npoleccax. OCHOBHbIE
THUIIBI IU(}. YpaBHEHUH.

Pazoen Ne2. TIpoBepka CTaTUCTUYECKUX THIOTES.

Tema Nel: OCHOBHBIE TOHSITHA MAaTEMaTUYECKON CTATUCTHUKMU.

Bb100pouHbIE XapaKTEPUCTUKU CIIy4ailHOU BeTnYuHbl. CBOMCTBA BEIOOPOUYHBIX
XapaKTEPUCTHUK. TOUYECUHBIE OLIEHKH OCHOBHBIX YMCIIOBBIX XapaKTEPUCTHUK
TEHEPAJIbBHON COBOKYNHOCTHU. MIHTEpBaJIbHASA OLIEHKA YUCIIOBOM XapaKTEPUCTUKHU
reHepanbHol coBokynHocTu. Koaddunment Bapuanuu. OnieHka He00X0IMMOTO
00bEMa HAOMIOACHUH IJIs TTOJIYYSHUS OLICHOK I'€HEPaIbHOTO CPEAHETO C 3aJJaHHOM
TOYHOCTBIO U HAJIEXKHOCTBIO.

Tema Ne2: YnopsimounBaHue CTATUCTUIECKON HHPOPMAIIUH.

Tema Ne3: Cratuctuka kputepus. Kputuaeckue odiactu. Ommbku nepBoro u
BTOPOTO POJia. YPOBEHb 3HAUMMOCTH. [[poBepKa CTaTUCTUYECKUX TUIIOTE3 O 3aKOHAX
pacrpeneneHus.

Tema Ned: Kpurepuu cornacus. [IpoBepka runoressl 0 paBeHCTBE AUCIEPCHIA TBYX
HE3aBUCUMBIX HOPMAJILHO PacipeiesICHHbIX BIOOpOK. Masbie BeiOOpKU. Kputepuu
CrtbloJieHTa JIJ1s1 3aBUCUMBIX U HE3aBUCUMBIX BHIOOPOK.

Tema Nob: JlucnepcuonHblii aHanu3. OOIas MOCTAHOBKA 3aJa4u JUCIIEPCUOHHOTO
aHanu3a, yCJI0BUs IPUMEHUMOCTH MTAPAMETPUYECKOTO JUCIIEPCUOHHOTO aHAIN3A.
Tema Ne6: Hemapamerpudeckue KpuUTEpPHH OIPEACIICHUS] JTOCTOBEPHOCTU Pa3THUUMS
HE3aBUCUMBIX COBOKymHocTeil: U-Manna — VYurtau, KonmoropoBa — CMmupHOBa,
Kpackena-Yommca. Hemapamerpuueckne KpUTEPUU OINPEAEIICHUS JOCTOBEPHOCTH
pa3nuuus  3aBUCUMBIX  COBOKYIIHOCTEW: 3HAKoB, Buikokcona, @puamana.
Homunanbubeie mnpusHaku. CpaBHEHHE TpynI MO KAayeCTBEHHOMY IMPU3HAKY.
Kpurepuii Z, nonpaska Herca Ha HENPEPHIBHOCTh. AHAIN3 TAOJIUIl COMPSIKEHHOCTH.
Brruncnenne HaOMI0aeMbIX W OXKHIAEMbIX YaCTOT B TaOJMIaX COMPSHKEHHOCTH.
Kpurepnii XZ, Tounsbiil kputepun duiepa.

Pazoen Ne3. KoppelalMOHHBIN aHAIH3.
Tema Neol: Kosdduuments: mapHou koppemsiuu. Kospduuuent xoppensauuu
[Tupcona. Onpenenenre T0CTOBEPHOCTH KOAD(DUITMEHTA KOPPEIISIIHH.



Tema Ne2: Henmapamerpruyeckuil KOppENSIIMOHHBIA aHanu3. PaHroBas Koppesuusl.
Koadpunments! panrosoii koppensaiuuu Cnupmena, Kenaania, mpoBepka runoTessl 0
ux 3HauuMocTu. Koo puimeHt acconnannu, TeTpaxopuuecKuii okazareib CBsI3U.
Tema Ne3: PerpeccuoHHBIM aHanu3. MeToJ HAMMEHBIIMX KBAJIpPaTOB A
HaxXOXJIEHUS BBIOOPOYHBIX [AapaMeTpoOB ypaBHEHUs perpeccu. IIpoBepka
aZICKBAaTHOCTU IIOCTPOEHHOM PErpeCCHOHHON MOJEIN SMIIMPUYECKUM JTAHHBIM.
MHoecTBEHHBI  perpeccuoHHbIl  aHanu3. Ko3puimeHTsl MHOKECTBEHHOU
KOppessiuu u AerepmuHaimu. HezaBucumocTts hakTopoB. Y paBHEHUE PETPECCUH.
Henuneiinoe onennBanne. KoppenssiMOHHOE OTHOIIEHUE, ET0 CBOWCTBA.

Pazoen No4. CoBpeMEHHBIE NMPOTPAMMHBIE MHCTPYMEHTBI, MPEAHA3HAYEHHBIX IS
penieHus 3a1a4 CTaTUCTUYECKON 00pa0OTKHU SKCIIEPUMEHTATBHBIX JTAHHBIX.

Tema Nol: PaGoTa B 2JI€KTpOHHBIX TaOJIHIIaX.

Tema No2: Pemienre 3a1a4 MaTeMaTHYECKON CTATUCTHKY B OHJIAWH-KaIbKYJISATOPax.



METOJHYECKHE PEKOMEHAIIHH I10 OCBOEHHIO
JIACIHTHILTHHBI

MeToanyeckue peKOMeHIAlMH 10 OPraHu3alMu U3YyYeHUs TUCIHILUINHBI « MaTeMaTHYeCKHe
MeTO/Ibl B COLMAIBLHOM padoTe»

Pexomenryembie 00pa3oBaTeIbHbIE TEXHOIOTUH:

) [Mocemenue nexumn.

° [Tocemnenre MpakTUYECKUX 3aHATHM.

° BrinonHenue qoManHuX caMOCTOSTENILHBIX 3aJaHUH.
° BrlinonHeHNEe KOHTPOJIBHBIX U JIA0OPATOPHBIX padoT.

W3yyeHne AMCHMILIMHBI Pa3JeCHO HAa HECKOJBKO PAa3[e/ioB: BXOMHOW, TpU 0a30BBIX M
uToroBbid. PaboTel, BXozsmie B 0a30BbI€ M UTOTOBBIM pa3fieiibl, SBISAIOTCS 005S3aTeNbHBIMU, U, B
3aBUCHMMOCTH OT KAaueCTBa HX BBIMOJHCHHUS, OLECHUBAIOTCS COOTBETCTBYIOIIUM KOJHUYECTBOM
0aIos.

Beimonnenue — 1abopaTopHbIX — pabOT  HPOM3BOAUTCS  COrNIAaCHO  «METOIUYEeCKUM
peKOMeHIIaIII/ISIM JJIA CTYIICHTOB». BbI60p Ha60paTOpHI)IX IJIA BBIIIOJIHCHHUA Ha ayIH/ITOpHI)IX
3aHATUAX IIPOM3BOJUTCS MPEMOAaBaTeieM B 3aBHCHMOCTH OT OTBEACHHBIX Ha IPAKTUYECKUE
3aHATHUA 4aCOB U YCHCBaeMOCTI/I Fp}/HHI)I.

IInanupoeanue u opeanuzayuu 6pemenu, OmeeoeHHo20 Ha U3yieHue OUCYUNIUHDL.
KoHTposabHbIe paboThI 10JKHBI OBITH CAAHBI K 3a4ETHOM Henere.

[IpobnemMHbIE BONPOCH pa3pelaroTcs Ha WHIUBUAYAJIbHBIX 3aHATHAX, Ha3HAYaeMbIX
IpernojaBaTesieM o Mepe He0OX0IMMOCTH B KOJIMYECTBE, MPEAYCMOTPEHHOM YYE€OHBIM IIJIAHOM.



KoMnoHeHThI MOHMTOPHUHIA YUEOHBIX JOCTHKEHHUH

TEXHOJIOTHYECKASI KAPTA PEUTUHI A TUCLHUITIJIMHBI

HaumenoBanue YPOBEHB/CTYIICHD Craryc KonnuecTBo 3aueTHBIX
JTUCIUILIMHBI/Kypca o0Opa3oBaHUs JTUCIUILIMHBI B €/IMHUII/YacoOB
pabouem yueOGHOM

wiane (A, B, C)
«OCHOBBI . | bakanaBp 43.e.
00paboTKn 144 gaco
uHpOpMAITAN

CMexHbIe JUCHUIUIMHBI 10 yUeOHOMY IUIaHy
[IpenmectBytomme: OcHOBBI MareMaTHueckoi o0OpaboTkum wuHpopmanmmu u MHpOpManmonHas
KYJIbTypa U TEXHOJOTHUH B 00pa30BaHUU
ITocnenyromue: npoduabHbIE MPeIMEThI

BXOJHOMW paznen
(mpoBepKa «O0CTATOYHBIX)» 3HAHUM 110 PaHEEe U3YUYCHHBIM CMEXHBIM JTUCIUILUIMHAM )

®opma paboTh™ KonnuectBo 6amnos 0 %

TectupoBanue 0 0
0 0

BA30BBIN pasmen Ne 1

dopma paboTsr* KomnuaectBo 6amnos 20%
min max

Texymas pabora

Pemenue 3amau 4
Beinosninenue 4
71a00paTOpHBIX paboT
WNHnuBuayansHOE 3a1aHNe
[IpomexxyTouHBII TectupoBanue
PEUTUHT-KOHTPOJIb

Hroro

BA30BbBIN pasmen Ne 2
®opma paboTs* KonngectBo 6aiioB 20 %
min max

Texymas padora

KonTtposnbHbie paboThl
CamocTosTenabHbIe pabOThHI
WNHauBuayanbHOE 3aaHKe
[TpoMexxyTOUHBII TectupoBanue
PEUTUHT-KOHTPOJIb

Hroro




BA3OBbBIU pazmen Ne 3

KommuectBo 0a1oB 26 %

dopma paboThr*

min max

Tekymas padota

[ToctanoBka 1 poBeAeHUE 14

AKCIIEPUMEHTA TIO
CTaTUCTHYECKOU
00paboTKe pe3yabTaToB
M3MEpPEHUI

CamocrosTenbHble paboThI

NunuBuayanpHOE 3a1aHNE

IIpomexyTOUHBIN TectupoBanue
PEUTUHI-KOHTPOJIb

Hroro

Uroroseiil pazaen

KomnyectBo 0aiuios 34 %

Copnepxanue ®opma paboThr*
min max

3a4yeTHOE TECTUPOBAHUE 24 34

O011ee KOIUYECTBO OAITOB O AUCIIATUINHE

®UO npenonasareneii: Pomanosa H.1O.

VYTBepx/IeHO Ha 3aceJaHuH Kadeapsl 20 1. ITporoxos Ne

3aB. xadeapoi




DOoH/1 OLICHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPHUTEIbHbIEC
MAaTEpPHAJIbI)

10 AU CHUIIIINHE
«MarTemaTHuecKHe ME€TOJIbI B COHHaJIbHOﬁ paﬁoTe»

BxoaHo# KOHTPOJIb.
Bbi0epuTe 01MH NpaBUIIbHBIN OTBET

BenuunHa, KOoTOpas B pe3yibTaTe ONBITA MOXET IPHHATH TO WM UHOE 3HAYCHHUE, IPUYEM
HEU3BECTHO 3apaHee KaKoe MMEHHO Ha3bIBACTCS:

1) nepemeHHOI

2) JeTepMHHUPOBAHHON

3) MOCTOSIHHOI

4) cay4aniHOM.
Beskoe COOTHOLIEHME, YCTaHABIMBAIOIIEE CBS3b MEXAY BO3MOXXHBIMH 3HAYCHHUSAMH
CIIy4allHOM BEJIMYHMHBI U COOTBETCTBYIOIIMMHU €1 BEPOATHOCTSAMH HA3bIBACTCSA:

1) 3akOHOM pacIpe/ieieHHs] BEPOSITHOCTEH

2) 3aKOHOM pacHpee/CHHsI CITy4ailHOW BETMYMHBI

3) YHUCIOBBIMH XapaKTEPUCTUKAMU CIyYaiiHON BEIUYNHBIL.
Yucnossle 3HAYEHHUs], IPUHUMAEMbIE CITy4YalHON BEJIUYMHOM, Ha3bIBAKOTCS:

1) BapuanTamu

2) TepeMEHHBIMU

3) panramu

4) CcOOBITHAMHU.
CrnyuyaiiHple BEIMYUHBI, KOTOpPBIE MOTYyT HIPUHHMMATh CYETHOE MHOXXECTBO 3HAYEHHH,
Ha3bIBAIOTCH:

1) HempepbIBHBIMH

2) IMCKPETHBIMHU.
ApTepuanbHOe AaBJIEHUE — ITO CIIy4aiiHas BEIUYHHA:

1) nuckperHas

2) HempepbIBHAS.
Yucno BBI30BOB Bpaya Ha JOM — 3TO CIy4YalHas BEJIMYMHA:

1) nuckperHas

2) HenpepbIBHAS.
Ecnu Ha n3MeHeHue Ciry4ailHOM BEIMYHMHBI JEHCTBYET MHOKECTBO Pa3JIMYHBIX HE3aBHCUMBIX
(bakTOpOB, KaXAbIi M3 KOTOPHIX B OTAEIHHOCTH HE MMEET MpeoOIIaarollero 3Ha4eHus, To
pacupeneneHne TUX BEIUMYHH IPOUCXOUT 110 3aKOHY:

1) Ilyaccona

2) Taycca

3) Makcaemnna

4) bonbiMaHa.
OTkIOHEHHE BapHaHThl OT MaTEeMaTHYEeCKOIO0 O)KMJAHUS, BBIPAXEHHOE B CUI'Max
Ha3bIBACTCS:

1) cpemHHM KBaJpaTUYECKHUM OTKIOHEHUEM

2) MaTeMaTHYeCKUM OXKHIaHUEM

3) HOPMHPOBaHHBIM OTKJIOHEHHEM

4) mucrepcHei.
WHTepBain, B KOTOPOM MOKET HaXOIUTHCA Cily4daliHas BEIUMYMHA C 33JaHHOU BEPOSITHOCTHIO,
Ha3bIBACTCS:

1) uWHTEpBAJIOM IPYIIUPOBKU



2) JOBEpPHUTEIBHBIM HHTEPBAIOM
3) pa3maxom pacrpe/eieHusl.
10 06H1€e YUCJIO BCJIWYHH, IO KOTOPBIM BBIYUCIIAOT COOTBCTCTBYIOHIMEC CTATUCTHYCCKUC
[0Ka3aTesIr, MUHYC YUCIIO TE€X YCIOBHIM, KOTOPhIE CBA3BIBAIOT STH BEJIHYMHBI, HA3BIBACTCS:
1) mwMpuHOI HHTEpBaa
2) YHCIOM KJIaCCOB IPYIIHPOBKH
3) YHCIOM CTEIEHEH CBOOO/IBI.

11. Ecnu noBeputenbHas BEposITHOCTH paBHa 0,999, To ypOoBEHb 3HAUMMOCTH PaBEH:
1) 0,005
2) 0,1
3) 0,01
4) 0,001.
12. Ecnu noBeputenbHast BEposTHOCTH paBHa 0,99, To ypoBeHb 3HAUUMOCTH PaBEH:
1) 0,001
2) 05
3) 0,01
4) 0,05.
13. Ecnin noBeputenbHast BEpOsATHOCTH paBHa 0,95, TO ypoBeHb 3HAUMMOCTH PaBEH:
1) 0,005
2) 05
3) 0,01
4) 0,05.
14. 3a noBepuTeNbHBIE BEPOSTHOCTH B OMOJIOTUU U MEIULIMHE BHIONPAIOTCS 3HAYCHUS:

1) P2 0,95
2) p>0,68
3) p<0,95.
15. KoapuimeHT acuMMeTpUH pacCUUTBIBAETCS 110 popMyIie:
M [x, —M (X)I°

1
) I

M[x, —M (x)]*
2) o’ =3
3 M[x M.
16. [Toka3arens 2KCIlecca pacCUUTHIBAETCA MO PopmyIe:
MIx —M (X’

3
O

MIx, - M (9]

4
(o2

3) M[x —MXF.

3

17. JIns HOpManbHOTO pactpenenenus Ko3hpuuueHT acuMMeTpuu:
1) OGosnblie HyIs
2) MCHBIIIE HYJIS



3) paBeH HyIIO
4) paBeH eAMHHIIE.
18. Iyt HOpMaJILHOTO pacrpe/IeNICHUs TIOKa3aTelb IKCIIECcCa:
1) Oounblie HyIsS
2) MEHBIIIC HYJIS
3) paBeH HYJIIO
4) paBeH CAMHUIIC.

19. JInst HOpMaJIBHO pacHpeelICHHON CIyq4ailHOW BETMYMHBI MATEMATHYECKOE OXKHJIAHHE PaBHO
30, cpeaHeKBaipaTUYECKOE OTKIIOHEHHE paBHO 10, TOT1a BEPOATHOCTH TOTO, UTO ClydaiHast
BEJIMYMHA IPUMET 3HAYCHHE MEHbIIE 25 PaBHO:

1) 0,3085
2) 0,6915
3) 0,2854.
20. ITpu yBenMueHUH JOBEPUTEIBHON BEPOSITHOCTH JIOBEPUTEIbHBIA HHTEPBA:
1) pacmmpsiercs
2) cyxaercs
3) He u3MeHsIeTCs.

21. BennuuHa, paBHasi OTHOIICHUIO BEPOSITHOCTH TIOMA/IaHUs CIyYaifHON BETUYHUHBI X B TOT HIIU

WHOU MHTEPBAJI €€ 3HAYCHUI K BEJIMYMHE 3TOro nHTepBana AX, Ha3bIBaeTCs:
1) MIOTHOCTBIO pacrpeesicH s BEPOSITHOCTEH
2) 3aKOHOM PAaCIpECIICHHS BEPOSITHOCTEH;
3) ¢yukIimMei pacnpeaeeHs BEPOITHOCTEH.

22. Ilnomanp 3amTpuXxOBaHHON 00JIaCTH HA PUCYHKE paBHA: () 4

1) wuHTEpBaly N3MEHEHUSI ol
CIIy4allHO! BEJIMYMHBI; 0,3 -

2) BEpOSITHOCTH MOMAIAHUS
CIIy4ailHON BEJTMYMHBI B 0,2
JTAaHHBIM HHTEepBa 0,1 1

3) IUIOTHOCTH BEPOSITHOCTH

CIIy4allHO! BEJIMYHHBI. 0

1 2 3 4
23. JloBepUTENbHBIM HHTEPBAJ MOYKHO OTIPENIENIUTh CIEAYIOIINUM 00pa3oM:

1) *to
Xmax _Xmin
2) K
AX.
D, QEEp—
3) min 5

24. OyHKIUS, paBHash BEPOSTHOCTH TOTO, YTO Ciy4aiiHas BeIHMYMHA X TPUMET 3HAYCHHE,
MEHBIIIEE KAKOT0-TO HANEPEN 3aJaHHOTO 3HAUYEHUS X, Ha3bIBAETCSI:
1) QyHKIMEH MIIOTHOCTH pacipeeICHUs] BEPOSTHOCTEH
2) ¢yHKIMEH pacrpeaeneHus BEpOITHOCTEH.
25. MaremMaTHueckoe OXHJaHWE KBajJpaTa OTKIOHEHHs CIyYalHOW BEJIMYUHBI OT ee
MaTEMaTHYECKOT O OKUIAHNs Ha3bIBACTCH:
1) cpemHeKBaaPATHYECKUM OTKIOHEHHEM
2) MareMaTHYECKHM OXKHJIaHHEM
3) HOPMHPOBAHHBIM OTKIOHECHHEM
4) mucrepcHe.
26. CimyyaiiHble BEJIMYMHBI, KOTOpPBbIE MOTYT NPUHHMMATh JIIOObIE 3HAUCHMsI HA ONPEIEICHHOM
MHTEPBAJIE, Ha3bIBAIOTCA:
1) HempepbIBHBIMU



2) JMCKPETHBIMH.

27. ]Inst HOpMaJIBHOTO 3aKOHA pachpeeieHus (QYHKIUS TUIOTHOCTH BEPOSTHOCTH BBIPAXKACTCS
dbopmyIoii:
%
2

m 2
£ _4 0 2 _—myv?/(2KT)
D fv)=4m 2nkT Ve
1 X _(X_,u)z
2y F()=——=|e % dx
) o~\2r1 _‘[O
;o

fi(x)= ———
3 1=rre

28. lnss HOpPMANbHOTO 3aKOHA pachpenesieHusi (QYHKIUS pachpeesieHHs BEpOSATHOCTH
BbIpa)kaeTcs HGOpMyJIIoii:
%
2

m 2
f(v) =4 0 V2€7mov /(2kT)
D V) 2nkT
x _(x-p)?

2) F(x):LJ‘e 20° dx

o~N2r °,

1
f(x)=——¢
3 Hx)= "

29. BenuumHa,  XapakTepu3ylolllas  paccessHHe  CIIy4alHOMl  BeJIMYMHBI ~ BOKPYr €€
MaTEeMAaTHYECKOTO OXHJIAHUS, BBIPAKCHHAS B CIUHUIAX U3MEPCHHS CIyJallHOW BEITMYMHBI
Ha3bIBACTCS.

1) cpeaHekBaapaTHYECKUM OTKIOHEHHEM
2) MaTeMaTHYECKHUM OXKHIaHHEM

3) HOPMHUPOBAHHBIM OTKJIOHEHHEM

4) aucnepcueii.

30. HopmainbHoe pacnpeienieHne XapakTepu3yeTcs ClIeIyIOIMMHA 3aKOHOMEPHOCTAMU:

1) mareMaTHuYecKOoe OKHJIAHHE CIy4allHOW BEIMYMHBI  SBISCTCS  [EHTPOM
pacnpezeneHus U HanOoiee BEPOSATHBIM 3HAUEHUEM CITyYallHOUN BETUYMHBI

2) rpaduK HOPMATLHON KPUBOW CHMMETPHUEH OTHOCHTEIBHO IIEHTPA
pacmpezeneHus

3) BeposTHOCT, P BCTpeTHTH 3HAYEHHE, OTIMYAMOIIECECS OT MaTEeMaTHYECKOTO
OKHIaHMs O0JIbIIe, YeM Ha 30, JocTtaTouHo Beauka (P>0,25)

4) BeposATHOCTH, P BCTPeTHTh 3HAYCHHE, OTJIHYAIOIIEECS OT MAaTeMaTHYeCKOro
oXkuIaHus 0osbIe, yeM Ha 30, mana (P<0,003)

5) ¢opma KpuBOIi HOPMAaJbHOTO  pPACIPENCIICHUS 3aBHCUT OT  3HAYCHUS
MaTEMaTHYECKOr0 OXKUIaHU.

31. HopmainbHOe pactpe/ieieHne MOJIHOCThIO XapaKTepU3yeTcs CIeAYIOMUMU TapaMeTpaMu:

1) mareMaTHUYECKUM OXKHIaHHEM

2) CpeaHEKBaJPaTUYCCKUM OTKIIOHCHHUEM

3) [IOBEPHUTETHHOMN BEPOSITHOCTHIO

4) YUCIIOM UCTIBITAHUI

5) BepOATHOCTHIO 0XKHMIACMOI'0 pe3yJibTara

6) nucnepcuci.

(x-p)




32. BennuuHa TOBEpUTEIHHOTO HHTEPBAJa P HOPMAIBHOM PacIpeeIeHUH CITyYaiHOM
BEJIMYMHBIL:
1) 3aBHCHUT OT 3HAYCHHS JOBEPUTEIBHON BEPOSITHOCTH
2) He 3aBUCHT OT 3HAYCHUS JOBEPUTEIBHON BEPOSITHOCTH
3) 3aBUCHT OT BEIOPaHHOT'O YPOBHS 3HAYMMOCTH
4) He 3aBHCHT OT BEIOPAHHOTO YPOBHSI 3HAYMMOCTH
5) 3aBUCHT OT YHCIIa BApUAHT B Py
6) He 3aBHUCHT OT YMCIIa BApUAHT B PAAY.
33. MaTemMaTi4ecKkoe O’KUAaHNUEe TUCKPETHON U HETIPEPHIBHOM CIyYalHBIX BETUMYUH
orpenensercs no Gopmynam:

1) iXiPi
2) M[X; -MX)J

5 DX, M,
5 I xf(x)dx

5) [ (x=M(x)) f(x)dx

34. Oynknus pacrupeaesieHus] BEPOATHOCTEH HE MOXKET ObITh:
1) moMOKUTENBHOU
2) OTpUIATENbHON
3) Oosblieii eTUHULIBL.
35. dyHKIMA pacnpeaeneHust BEpOsSTHOCTEH Beera:
1) momoxuTenbHa
2) oTpuIarenbHa
3) npunuMaet 3HaueHus 0<F(Xx)<I
4) npuHuMaeT 3HaueHus F(X)>1.

YceraHoBuTe COOTBETCTBHE
36. Mexay yclioBUEM HOPMHUPOBKH U TUTIOM CITYYaiiHOW BETMYUHBI:

a) JAUCKPETHAs cnyqaﬁHaﬂ BCINYHHA

y D P(X)=1
i=1

0) HempepbIBHAS ClydaiiHasi BETMYHMHA.

2) j f(x)dx =1

37. Mex 1y OCHOBHBIMH YHCIIOBBIMH XapaKTEPUCTUKAMHU CITy9alHBIX BETUYWH U UX (HOpMyTaMHu:
1) MaTeMaTHYECKOE OXKUIaHUE HETPEPHIBHON

n
CIIy4aliHOM BEIMYNHEI ) E X.P
a 171

i=1



2) jaucrepcHs HeMPEephIBHOM CIydaifHOM n

2
— 5 DX —MX)|'P,
i=1
3) MaremaTHYecKoe OXKHAAHHE AUCKPETHOM %
CITy4aiiHOM BEJIMYHHBI B) j(X ~ M(x))* f(x)dx
4) nucnepcHs AUCKPETHOM CiTydaiHoi ©
BEJTHYNHBI
5 j xf(x)dx
—o0
5) cpelHee KBaApaTUYECKOE OTKIOHEHHE
) cp p 1 D

HETPEPHIBHOU CITy4allHOW BEJIMYMHBI
6) CpenHee KBaJpaTUYECKOE OTKIOHCHHE
JUCKPETHOM CIIy4ailHOM BEJIMUUHBI

38. Mexny rpadukoM (GyHKIIMU paclipeieleHHs] BEpOSITHOCTH U TUIIOM CITy4ailHOW BEJTMYMHBI:

1) nuckperHas ciaydaiiHasi BETUYMHA a
) auckp v YR 4
1 |
_— o
2) HeIpepbIBHAS ClydaliHasi BETMYMHA 0) X -
F(x)
0 X

v

oo l
39. Mex 1y BUZIOM pacipeAeseHHUs U TUIIOM CIy4ailHOM BEeTMUMHBI:

1) nMCKpeTHas caydaiiHas BeJIUYMHA a)
fix) &
04 =
03 —
02 —
01—

L

2) HenpepbiBHAs CiyYaliHas BETMYUHA 0)
f(x) 4
04 =
03 =
02 -
01 =

BcraBbTe B 10rH4ecKkoi mocjae10BaTeIbHOCTH 3HAYCHHS, CJI0BA UM (ppa3bl
40. Ecnu crydaifHas BeJTMYMHA pacIipeiesieHa 10 3aKOHY:

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



TO €€ MATCMATHYCCKOC OKHUAAHHUC pPABHO

OTKJIOHCHHEC paBHO

1)
2)
3)
4)
5)

54
10,81
7,61
2,76
7,35.

41. [1o HOpMaTBLHOMY 3aKOHY MOTYT PacIlpeAesaThCs
1) naucKpeTHbIE
2) HeNpephIBHbBIC
3) U IUCKpETHBIC U HEMPEPhIBHbIC.

42. ]Ins HOpMallbHO pacmlpeiesieHHOW Cily4aiHON
untepBaie ot 60 mo 80 OymeT HaxXOAUTHCS

BEJTMYHHBIL
1) 70%
2) 68,3%
3) 95,5%
4) 99,9%.
43. YBelMueHNEe MAaTeMaTHYECKOTO OXKUJIAHUS
3TOM KpHBasi BJIOJIb OCH X.
1) wusmensier
2) HE U3MCHSET
3) caBuraercs BICBO
4) cnaBUTaeTCS BIPABO.

44,

1)
2)
3)
4)

45.

1)

2)
3)
4)
5)
46.

1)
2)
3)
4)
5)

YMeHbIIeHHE MaTEeMaTHISCKOIr0O OXXHAaHusA
9TOM KpHBast

BJOJIb OCH X.
HU3MCHSACT

HC U3MCHSCT

CABUTACTCA BJIICBO
CABUTACTCA BIIPABO

, & caMa KpHBast
YBEJIMYUBACTCS
YMEHBIIAETCSA
HE U3MEHSETCS
Oynet GoJiee moJIoron
OyzeTr MeHee MOoJIoTroil.

, & caMa KpuBas
YBEJIIMYUBACTCS
YMEHBIIIACTCS
HC U3MCHCTCA
Oyznet OoJee moIoroi
OyzieT MeHee MOJIOTOM.

, JUCIICPCHUA paBHaA , CPCAHCKBAAPATUICCKOC

CIIy4aiiHbIE BEJIUYUHBI.

BennunHbl M(X)=70, ©=10. Torma B
BO3MOJKHBIX 3HAUEHUN CIIy4alHOU

dbopMy HOpMaJIbHON KPHUBOMW, MpHU

(¢hopMy HOpPMaJIbHON KpHUBOW, IpHU

HpI/I YMCHBIICHUU CPCAHCKBAAPATUYCCKOI0 OTKJIOHCHUA OpAWHATA HOPMAJIBHO KpI/IBOﬁ

[Ipn yBenMYeHMM CpPEIHEKBAAPATHYECKOrO0 OTKJIOHEHMS OpJMHATa HOPMAJIbHO KpPHBOU



baHK KOHTPOJILHBIX 32JaHUI U BOIPOCOB 110 AHCHHILIHHE «MATEMATHYECKUE
METO/Ibl B COIIMAJIBHOU PABOTE»

O6paboTka pe3yIbTaTOB U3MEPECHUM
Haiitu mamemamuuecxoe osxxcuoanue, oucnepcuio, cpeonekeadpamuyeckoe omrioHeHue
JUCKPETHOM CITydaiiHOW BETUYMHBI X 10 IAaHHOMY 3aKOHY €€ pacIipe/iejICH s, 3aIaHHOMY B
BU/JIC TAOJIHIIBL:

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 15 1,7
Pi 0,1 0,2 0,1 0,1 0,5
Xi 2,5 3,5 4,0 45 5,0
Pi 0,5 0,1 0,1 0,1 0,2
Xi 1,5 19 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 01 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

Han ciy4aitHO# BEeTMUMHOM, paclpeIeICHHON 110 HOpMaJIbHOMY 3aKOHY, Mpou3BeaeHo N

onbITOB. [TosTy4eHbl OlEHOYHBIE 3HAYEHHST MATEMATHYECKOTO OKUAaHus - X U
CPEIHEKBAIPaTUUECKOT0 OTKIOHEHHUS - 0. HaliTu dosepumenvuubiii unmepean ¢ 3a1aHHON

HAJIKHOCTBHIO f3.

a) N=10, X =4.6, 0=1.2, #=0.99
b) N=20, X =5.6, 0=1.05, #=0.99
c) N=40, X =55, 0=12, f=0.95

d) N=50, X =556, o=12, #=0.95
e) N=70, X =88, 0=12, #=0.90

f) N=80, X =7.05, 0=2.02, #=0.90
g) N=100, X =66.2, 0=5.4, f=0.8
h) N=100, X =908, 0=24, 5=0.8

i) N=100, £=0.05, 0=0.01, 5=0.99
j) N=100, X =0.89, 0=0.18, 5=0.95

Han ciyuaiiHoil Benu4MHOM, pacnpeeeHHOM 110 HOpMalbHOMY 3aKOHY, pousBeaeHo 10

onbITOB. [T0Iy4HTh OLEHOUHBIE 3HAUEHUS MAMEMAMU4ecKo20 0Xcudanus - X
cpeoHeKkeaopamuyecko2o omkioHerus - o. I1ocTpouTs dosepumenvuwiti unmepesan lzc
JIOBEpUTENBbHON BeposTHOCTHIO 0,95.

Ne onvima - i 1 2 3 4 5 6 7 8 9 10
X 10.1 | 105 | 101 | 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
Ne onoima - | 1 2 3 4 5 6 7 8 9 10
Xi 055 | 056 | 053 | 050 | 049 | 052 | 051 | 058 | 053 | 051
Ne onvima - | 1 2 3 4 5 6 7 8 9 10
X 66 65 63 64 68 61 69 62 66 65
Ne onvima - | 1 2 3 4 5 6 7 8 9 10
X 562 580 577 590 569 587 591 568 576 588
Ne onoima - | 1 2 3 4 5 6 7 8 9 10
Xi 12 13 13 13 15 16 12 11 10 15
Ne onoima - | 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




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

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

OueHuTb cosmecmuoe pacnpeodenenue seposmuocmeti BenuauH X u Y (Halitu koadpurment
koppemsiuuun X u Y):

Y; 448 | 449 442 446 | 447 445 | 441 | 442 442 445
X 0.2 0.3 0.1 0.3 0.4 0.1 0.2 0.2 0.1 0.3
Y; 4 6 2 6 7 3 4 5 1 6
X; 0.2 0.3 0.1 0.3 0.4 0.1 0.2 0.2 0.1 0.3
Y; 5 9 3 8 11 3 6 7 4 10
X; 0.2 0.3 0.1 0.3 0.4 0.1 0.2 0.2 0.1 0.3
Y; 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
Y; 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
Y; 25 26 28 23 24 26 29 25 21 26
Xi 2 2 3 2 2 3 3 3 2 3
Y; 25 26 28 23 24 26 29 25 21 26
X; 0.2 0.3 0.3 0.2 0.2 0.3 0.3 0.3 0.2 0.3
Y; 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
Y; 48 49 52 50 59 64 50 45 42 61
Xi 12 13 13 13 15 16 12 11 10 15

Haiimu éeposimnocms nonadanus eenuuunvl X, pacnpeoeneHHol o HOpMaibHOMY 3aKOHY, 8
3a0aHHbIN UHMEPBAI, eCU U3BECHbI NAPAMEmpPbl e€ pacnpeoeseusl:

HUnmepesan Ilapamempwl pacnpedenenus
(4.7;0) a=4.6 =12
(4.5;5.5) a=5.6 0=1.0
(57;60) a=55 o=12
(550;560) a=556 =12
(90;95) a=88 o=12
(6.8;6.9) a=7.05 6=2.02
(70;71) a=66.2 0=5.4
(850;950) a=908 =24
(-00,0.04) a=0.05 6=0.01
(0.9;0) a=0.89 0=0.18




IIpaKTHKOOPHEHTHPOBAHHbIE 3aIaAHUS

Jla6opamopHas pa6oma. Pacuem 2eHepa/1bHbIX NapamMmempos pacnpedeseHus on
8bl160POYHbLIM daHHbIM 6 3T

[loaroToBbTE

B

3JIEKTPOHHBIX

Tab/JMLaX MHUHU-TIPOrpaMMy MO  pacyeTy

ONHUCATeJbHOU CTATUCTUKH JIJIS PsiJla SMIUPUIECKUX TAaHHBIX C MAKCUMAJIbHBIM 00'bEMOM
BbIGOpKH - 100, A/ 3TOro B cieAywolUe sueldKHd BBeAuTe GOPMyJibl MJIU PYHKIUU

(MacTep QYHKIMH HaxXoAUTCd B CTpoke GopMyJa -

Ix

JIM60 C IIOMOIIIBKO KOMaH/AbI

IJIaBHOTO MeHI0 Bcmaska-PyHKyus...), pacCYMTHIBAOILME pPaA3JUYHblEe CTATHUCTUYECKHE

napameTphbl:

CmamucmuyeckKuii
napamemp

Auelika

Beodumas ungpopmayus

HUcxodHble daHHble

A2:A

= -
= duana-30H

OtdopmaTupyiiTe AHUana30H HesIPKOM 3e/JIEHOU 3a/JIMBKOU U
pamkoil. B A1 HanumuTe «/laHHble BbIOOpPKU». BBenuTe B
cToJsibel, JaHHble Balled BbIGOpku (He 6osiee 100, ecau
Heob6Xx0MMO 06pabaThiBaTh OOJIbIIMK MAaCCUB, UCIOJIb3yHTe
3/leCb U Jlajlee AMana30H HeoOX0UMbIX pa3MepOB, HAIpUMep
A2:A502). B koHLe paboTbl NPUBOAUTCS MPUMEP
BbIOOPOYHBIX JAHHbIX

O6wvem 8b160PKU

C2

®yuknusa CYET (COUNT) u3 kateropuu «CTaTUCTUYECKHEY,
KOTOpasi MOJCYUThIBAET KOJIMYECTBO YMCJIOBBbIX 3HAYEHUN B
uccjaelyeMoM iuana3oHe, MTHOPUPYS WHbIe TUIbI JaHHBIX. B
noJie «x3HadyeHue 1» ykasaTb guana3zoH A2:A102

MakcumasavHoe
3HayeHue

C3

MAKC (MAX) u3 kateropuu «CTaTHUCTUYECKHE» — BBIYUCIISET
MaKCHMMaJlbHOe 3HayeHUe U3 CIIMCKa apryMeHTOB. B nose
«3HadyeHue 1» ykazaTb guanaszoH A2:A102

MuHumasibHoe
3HayeHue

C4

MHH (MIN) - u3 kateropuu «CTaTUCTUYECKHE» BBIYUCISAET
MHUHMMaJIbHOe 3HayeHHWe M3 CIIMCKa aprymMeHToB. B noJe
«3HavyeHue 1» yka3aTb Auana3oH A2:A102

Pasmax evlbopku

C5

BBeaute popmyy:
=C3-C4

Mooda

Cé

MOJA (MODE) - wu3 kareropun «CTaTUCTHUYECKHE»
BbIUUC/SIET BbIOOPOUYHYIO MOAy. B mosie «yucio 1» ykasaTb
auamnasoH A2:A102

Meduana

C7

MEJMAHA (MEDIAN) - u3 kateropuu «CTaTHCTHUYECKHE»
BbIYUC/SIET BbIOOPOYHYIO MeAuaHy. B mose «yucao 1»
yKasaThb Auana3oH A2:A102

CpedHee 8blbopoUHOE

C8

®ynkuusa CP3HAY (uau AVERAGE) (BctaBka -®@yHKLUSA - U3
kateropun «CraTucThyeckue»). B mosie «3HauyeHue 1»
yKasaTb Auamna3oH A2:A102




CpedHeksadpa- ®ynkuusa CTAHAOTKJIOH (STDEV) (BcraBka - ®yHkuusa - U3
muyeckoe 9 kaTteropuu «CraTucTUyeckue»). B mnose «3HayeHue 1»
(cmaudapmHoe) yKasaThb Auana3oH A2:A102
OMK/I0HEHUS1
Owubka PaccuuTbiBaeTca no popmyuie:
penpe3eHmamusHoc S
mu AM  =+—F7
(cmamucmuuveckas X \/ n
owubka) C10 '
rie n - o0beM BBIOOPKH, S - CpeJHEKBaJpaTU4YecKoe
OTKJIOHeHHe. /l/11 3TOro B A4elKy BBejuTe GOpPMYIIy:
=C9/C2"(1/2)
Koagpgpuyuenm PaccuuTtbiBaeTcs no popmyiie:
gapuayuu s
V =—-100 %,
X
rge X - cpefjHee BblOOpouyHoe U3 dAvelku (€8, s -
cpefiHeKBaApaThieckoe oTkyJoHeHHWe u3 (9. [lna atoro B
C11 A4eiKy BBeZuTe GOPMYIy:
=C9/C8.
OtdopmaTupyiiTe SIYEUKY NpoLeHTaMHu (maHesb
®opmamuposaHue - KHomKa (%| , UWIM KOMaH/a TIJIaBHOTO
MeHI0 Popmam - sAveliku - BKJ3JKa «4ucJa0», ¢dopmart
«MPOLLEHTHbIN»)
Pacuem ®ynkuusa AOBEPHUT (CONFIDENCE) (BcraBka/®ynkuus/
dosepumesibHO20 CONFIDENCE u3s kateropuu «CTaTuctTudyeckue»). Aibpa —
uHmepa8ana. C12 3TO ypoBeHb 3HauuMocTd. Hanpumep, anbda, paBHasa 0,05
o3HauyaeT 95%-1 ypoBeHb HAZIEXKHOCTHU
HusicHssa epaHuya PaccunTbhiBaeTcs kak CpejHee 3Ha4YeHUE MUHYC BEJIUYHHA,
C13 NoJIy4YeHHas C IIOMOILbIO byHKIMU «JOBEPHUT
(CONFIDENCE)», To ectb no ¢popmyse: =C8-C12
BepxHsis epaHuya PaccuuTbhiBaeTcsi kak CpegHee 3HaYeHHE N/1HC BEJUYHHA,
C14 noJiy4eHHas C IIOMOIbIO dyHKLMH «JIOBEPUT
(CONFIDENCE)», To ecTb o ¢popmyse: =C8+C12

B crosibuie B HanpoTHUB KaKAoW 3amoJIHEHHOW sYeWKH cTosibna C HamuIIUTe Ha3BaHUS
paccyuTaHHbIX BeJWYUH. OdPopMUTE «IIANKy» MOJy4eHHOW TabJMIbl, CHAeJalTe pPaMKYy,
3aJ1erTe HESPKUM PO30BBIM LIBETOM.

OnucaHve JaHHBIX (PO30BYI0 TaOJMUYKY) MOXKHO MPOAOJ/DKHATb, pacCiUTaB TaKue
XapaKTEPUCTUKU pacnpejeseHus, kKak 1,3, KBapTW/IH, KO3PQPUIMEHTbl acUMMETPUHU U
skcuecca. OnucaHus 3TUX PYHKLUNA PUBOASATCS HUXKE.

JlonoJIHUTEe/IbHOE 3aJJaHUE:




Acummempus 3HayeHUWe aCUMMETPUM A pacCYUTBIBAETCA CJEeAYIOUIAM
06pas3oM:
C15 | -3
Ax—3(x, —x)
ns’ Z:I: l
s pacyeta A ucnosab3dyetcsd yHkuus CKOC/ SKEW
IJkcyecc 3HauyeHue 3kcuecca E paccuntbiBaeTcs no Gpopmyiie:
1 z \3
C16 Ax— D (x,-x)
ns -

JJ1s pacdeTa akcuecca B JT ucnoJsib3yeTcs cTaTUCTHYeCKas
¢ynkuusa IKCUECC/ KURT

3anuIuuTe B TETPa/Jb Ha3BaHUS BCEX UCMOIb30BAaHHBIX CTATUCTUYECKUX GyHKIUK IT.




JlaGopamopHas pa6oma. I'pagpuueckoe u3zo6parceHue cmamucmuyecKux OAHHBIX
(aHanrumuyeckue epagpuku mamemamuyeckoll cmamucmuKu)

Ilocmpotime uHmepgaabHbIll (Juckpemmbwlll) 8bI60POYHBIU psid (cmamucmuyeckoe
pacnpedeseHusi 8b160pKuU) — CM. A120pumM nOCMpoeHus UHMep8a/ibHO20 psida 8bI60PKU

S T
Cmamucmuveckuu % § E Beodumas ungopmayus
napamemp > )
&I
pasmax ewvlbopku - |C5 Cm. Jlabopamopuyto pabomy 1
R
Koauuecmeo E3 [To popmyne Ctepmxecca: n =1 + 3,322 Ig ( N ), pe3yapTat
K/aaccos HeoOX0JUMO OKDPYIJIUTb [0 LeJblX 3HAaY€HWUH, HCIO0JIb3ys
(unmepesanos) - k ¢ynkuuo OKPYTJIBBEPX (ROUNDUP) wu3 kareropuu
Mmamemamuyeckue, B CTPOKe KO/UYecmao Mpu ornpezeseHuU
apryMeHTa — YUCJI0 3HAaKOB MOCJ/e 3aNsTOH, B HallleM CJiydae
paBHOe 0, TO eCTb [10 Lje/IbIX J0JIel:
=0KPYTJIBBEPX(1+3,322* LOG(C2;10);0)
B CALC ¢popmysia 6yZieT BBITJISAIETD TAK:
=ROUNDUP((1+3,31*LOG10(C2));0). Unu Bocnosib3yHTECH
TaOJIULIEN:
06BeM Yucno
BbIOOPKH, N HHTepBaJoB, k
25-40 5-6
40-60 6-8
60-100 7-10
100-200 8-12
Bosibuie 200 10-15
HUHmepeaxa kaacca - E4 Pasmax BbIOOpKM R JenuMM Ha KOJIMYECTBO KJaccoB k:
h =C5/E3
[Ipy HEOO6XOAWMOCTH OKpPYIJIMTb, HUCXOJAs HUX XapaKTepa
BbIOOPKH
Homep uHmepsasa |G2:G(k+1)| BBeauTe nopsiikoBble HoMepa oT 1 10 k
(knacca)
Husxcnue epanuyst H2:H(k+1) HukHAA rpaHuna HepBOro HWHTepBajla — MWHUMaJbHOE
UHMepea/08 3HaueHUe BbIO6OpKHU (sg4elika C4): =C4, HUKHSAA rpaHULA 2-TO

VMHTEepBaJa — 3TO BEpXHAA rpaHuLia nepsoro: =12 u t.x1.

dopMyJ1y MOKHO KOTUPOBATh HAa HUXKHUM [iMana3oH




Bepxnue epanuywbt [2:1(k+1) | BepxHsii rpaHvna - 3TO HWXHSISL TpaHUllAa + HHTepBaJ
uHMeps8a.08 KJ1accoB U3 a4elku E4, HanpuMep, [i/19 NepBOro MHTepBaJa:

=H2+E$4 (s4eilka co 3HauyeHHWEM HHTepBaja KJjacca
ABJdeTca abCOJNIIOTHOM CChIJIKOM M JOJDKHA  OBIThb
3aKperyieHa 3HakoM $)

dopMy/1y MOKHO KOIUPOBATh HAa HUXKHUH iMaNa3oH.

YTOoO6BI BepXHssl rPaHULA He BKJIIOYAJIach B MOJCYET, MOXKHO
ero yMeHbUIMTb Ha COTYH0 JOJII0 3HAaYeHUs (3aBUCUT OT
TOYHOCTHU U3MepEeHUH )

CpedHue 3HaueHus [|2:](k+1) | CpenHee apudMeTUYeCKOE BepXHEHM W HUKHEW T'PaHUILbI

UHMepea/08 WHTepBaJa.
(knaccos) ®opmysy cKONMpPOBaTh HA HUXKHUU JUaNa30H

HakonsaeunHnas K2:K(k+1)| 3To MO0XXHO NPOU3BOAUTH BPYYHYIO: CUYUTATh KOJHUYECTBO
yacmoma 3HAaYeHHWMW [0 BepxXHeW TCpaHULbl KaXKAOro HWHTepBaJa.
uHMepea/08 Mo>kHO aBTOMaTU3UPOBATh MPOLECC, UCNOAb3YysS QYHKLHUIO
(knaccos) u3 karteropuun «Cratuctuyeckue» YACTOTA/FREQUENCY,

WwiM U3 Kareropuu «MmarteMatuueckue» CUETECJIW, wau
COUNTIF. CamocCTOATe/JbHO MNpeNJ0KUTe MEeXaHU3M HX
VCN0JIb30BaHMUS.

®opMys1y MOXKHO KOTUPOBATh HA HUXKHUH ZiMana3oH

Yacmomeor kaaccos [L2:L(k+1)| 3TO MOXHO NpPOWU3BOAUTH BPYUYHYIO: CYUTATh KOJUYECTBO
- ni (unmepsana) 3HAaYE€HUH, 3aKJIYEHHbIX B paMKaX KaXJ0ro KJjacca OT ero
HU>KHEN 10 BepxXHeW rpaHUlbl. MOXKHO aBTOMaTU3MPOBATh
npolecc, VCIIOJIb3YS byHKIMIO U3 KaTeropuu
«Ctratuctudyeckue» YACTOTA/FREQUENCY, wuam U3
kateropuu «MatematTudeckue» CHETECJ/IM uau COUNTIF, a
TaK)Ke HaKOIJIEHHbIe YaCTOThl HUHTepBaJIoB U3 cTosib1a K.

®opmMys1y MOKHO KOIMPOBATh HA HWXKHUU IMANa30H

OdopMuTh TabsMLy MHTEPBAJOB KJIACCOB U UX YACTOT: CAesaTh «IIANKYy», PaMKy, 3aJIMTH
HesIpPKUM ToJ1yObIM 11BETOM

[lTocTpoeHue AMCKpPETHOr0 BbIOOPOYHOrO psijia NPOUCXOAUT AaHAJOTMYHBIM 00pa3oM C TeM
OTJINYMEM, YTO BMECTO CpPEJHEro 3HaueHHUs KJjacca GepyTcsl OTAe/ibHble 3HAaUYEeHUsI BapUaHT
BbIOOPKHU (KOTOPBIX JJOJKHO ObITh He 60Js1ee 10) M NOACYUTHIBAIOTCS UX YACTOThI

3anuurTe B TeTpaJb Ha3BaHHUS BCEX UCI0JIb30BaHHbIX QyHKIUM JT.

Bocnonbsyiitecb Macmepom duazpamm IT.

JlisT IMCKpeTHOTro BapHallMOHHOTO psAza moctpoiTe [losuron yacrot. [l 3Toro
IIOMECTUTE Ha JAHarpaMMy 3aBUCUMOCTb YaCTOThl BapUaHThl OT pPaHXXUPOBAHHBIX
3HAaYEeHUWU BapHaHT (BapUaALMOHHBIN psAJ MOCTPOWTE CaMOCTOSATeNbHO). Hcmosb3yiiTe
Toueunyrw duacpammy (Excel)/duazpammy XY (Calc). He 3abyabTe JONOJHUTHL PsiJibl
JIAaHHBIX CJieBa OT HMPKHEro 3HAauyeHUs BAapUAHThl U CIpaBa OT BEPXHEro HyJIeBbIMHU
3HAYEeHUSIMH YaCTOT.

,Z[JIH HHTEpPBaJIbHOI'O pAJa:



[TomecTuTe Ha AUarpaMMy JaHHble 3aBUCUMOCTH 4aCTOThI KJacca (AaHHble CTO/161a
L), oT cpeaHero 3HadyeHus KJjacca (COOTBETCTBYWOUIME JlaHHble cTOJ161A |). Ucmoab3yTe
THUI JuarpaMmbl ['ucmozpamma.

/1 moCcTpoeHUs1 KyMyJISIThl HMCHOJIb3yHTe JaHHble cTo6noB | U K. Ucnonb3yiTe
Toueunytro duazpammy (Excel)/duazpammy XY (Calc).

g kaxjaod pauarpaMMbl 0QOpPMHTE 3aroJiOBKH, MNOJNUIIATE OCH, MNOAOepuTe
ONTHUMAJIbHBIKM MacuiTab, Npd HEOOXOAUMOCTU MOMECTHTEe Ha JuarpaMMmy TabJuly C
JAHHBIMH.

I/I3y‘{I/ITe [MoJIy4€eHHbI€ AHAaTr'PaAMMBI:

- eCcJIM TUCTOTpaMMa 1o CBOeMy BUJY 6J/IM3Ka K HOPMaJIbHOMY pacnpefesleHHUI0, TO
rpynmna oJHOpPOJHa;

- eCJ/In I‘pa(l)I/IKI/I HHU3KHE N pPaACTAHYTble, TO IpyIllld, BO3MOXHO, OAHOPOAHA, HO
HEKOMIIAaKTHa;

- ecsu rpapUKu UMEIOT 2 U 6oJiee BEPIIMHbI, TO FpyIna HEOJHOPOAHA M0 JaHHOMY
NpU3HAKy U ee HeoOXOAMMO pas3buTb Ha MNOArPYINIbl, YTOObl C KaAOHW paboTaThb
WHJWBUYAJbHO.

Jannslil atisa MOAHCHO UCN016308aMb KAK MUHU-NPO2PAMMY 0151 06pabomku 0aHHbIX AH060U
cmamucmu4eckoll 8b160pku 06semom do 100.



Pac4yem HeusgecmHbIx napamempos pacripedesieHus crydalHol 8elUYUHbI.

eab padoThl: HCClIeI0BAaHUE PACIIPEACICHUS CIy4YalHOW BEJIMYMHBI.
Teopernyeckasi 4acTh:

Ha,[[ BEIMYHUHON X MMPOU3BOAATCA N HE3aBUCHUMBIX ONBITOB, JABIIMX PE3YJIbTATHI X]_

X5 ... X.. TpebyeTcss HaliTH COCTOATENBHBIC M HECMEIICHHBIC OLEHKH JUIi MAaTEMaTUYECKOTO
OXHMJIaHUSI M U CPEIHEKBAAPATUUECKOr0 OTKJIOHEHHS S. B KauecTBe OLIEHKH MaT. OKUJAHUA
IIPUHUMAETCSL CpeoHee apugmemuyeckoe 3HaAYEHUe BEITUUNHBI X (cpenHeB3BEIICHHOE
3HaueHue). [locKombKy JaHHBIe OOBIYHO 3aMHUCHIBAIOT MOJPSI, HE Pa3Aeisis Ha YacTOThI, TO 3TO
BBIPAKEHHE MPOIIIE 3aIIMCATh B BUJIE:

> X

n

m=X =

: 1)

B kauecTBe OlLIEHKU CpeOHeKeadpamuuHo20 OmMK10HeHUs BbICTYIIAeT BEJIMYUHA S KOTOPas
0e3 ydera 4acTOT Ha MPAKTHKE UCIOJIb3YETCSI B BUJIC:

s=\/n—f12(xi—>‘<)2 2

i=1
Jlosepumenvholit unmepean Ly Jloeepumenvhan 6eposasmuocms P (naoescnocme).
Ecnu tpebyeTcss mOCTPOUTH JOBEPUTENbHBIN MHTEpBal I MAaTEeMAaTUYECKOTO OKUIAHUS

BeIMUMHBL X, He06X0aMMO HaiiTi Takoe uncino t=t( 5 ), 4ToGbl uHTerpan BeposTHOCTH
2 2
®(t)=—=[e?dx
V271
pasmsuics /. Dromy TpeGoBanMIO OTBeuaeT HHTEPBAT
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KOTOpLII\/’I HAKpbIBACT UCTUHHOC 3HAUYCHUC MATCMATHYCCKOI'O OXUIAAHUSA C BCPOATHOCTBIO

Tak kak Ha OIBITE MAaTEMAaTHYECKOE OXXNAaHHUC YaCcTO HCU3BCCTHO, TO IJIA
AOBCPHUTCIbHOI'O HHTCPBAJIa UCITIOJIBb3YCTCA BbIPAKCHUC!

S S
=X —t,—; X+t,
8 5 n /f\/ﬁ) ‘ 3)
ty HAXOJUTCd C TIOMOIIBIO T a0 JI U I bl 3HAaYEeHUU g t-

pacnpeaenenus CrtpioaeHTa (CM. NPUWIOKEHHE 2), KOTOPYIO MOXHO HaWTH B
110601 KHUre Mo MaTeMaTHYeCKO CTaTUCTUKE WM PEKOMEHIAIMAX K Ja00paTOpHBIM paboTaM,
X Haxomutes Mo tdopmyne (1), a s —mo dhopmyne (2).

IIpakTuyeckas yacthb. OnpeneneHrne OCHOBHBIX IMTAPAMETPOB paCIIpPEeeICHUs CITydaitHON
BEJIMYMHBI — CPETHET0 3HAUCHUS (MaT. OJKUTaHU) L CPEAHEKBAIPATUIHOTO OTKIOHEHHUS S |

JIOBEPUTEIIFHOTO HHTEpPBAJIa - Ly IpH 3a1aHHO# HanexkHocTH 0,95.
Jlns  pacdyeroB wucnonp3oBath He MeHee 10 wu3mMepeHu#d (WM WHBIX
SMIUPHUYECKUX JTAHHBIX ).
PexoMeHnyeTcst mpuaep>KuBaThCs CIEAYIONIETo MIaHa:
1) CdopmymupoBaTh KOHKPETHYIO I€JIb PabOTHI (C OMHCAHHEM H3MEPSEMON BEIMUYUHBI) M
00pHCOBaTh CXeMY IKCIIEPUMEHTA.
2) IlpoBecTH 3KCIEPUMEHTATbHBIC M3MEPEHUS WM TOACYETHl U PE3YJIbTaThl MOMECTUTH B
TaOIHILy (CM. TaKXKe IPUMEP):



.| (X=X
No 3nauenue usmepsemou
onvima 8eUYUHDL 2
i Xi
1 2,50
2 2,45
3 2,39

3) Haiitu cpennee 3nadeHue mo Gpopmye (1).

4) Haiiti cpenHeKBagpaTHYHOE OTKIOHEHHE 110 hopmyiie (2).

5) Ilo Tabmuiie U3 NPUIOKECHUS HAXOIUM 3HAYCHHE ty g k=n-1 u B =0,95.
6) Haxomum moBepUTEIIbHBIN UHTEPBAI M PE3y/IbTAT 3alIUCHIBACM B BHUJIC:

4TO SBJSETCS Ipyrou (opMoit 3anmucu

MOJKET OBITH MCIOJIb30BAaHO 3HAUYEHHE

a

D(t) u d(t,)

rac

8) 3ammcaTh BBIBO/I.

- .. s
X=X=*t,—
£n

g, nma B BUae (3).

7) TlocuuTaTh BEpPOSATHOCTH MoOMagaHus X B TMPOU3BOJBHBIA HHTEPBAT [X1,X2], KOTOPBIH
OTIPENIeIUTh CAMOCTOSITENIFHO M3 YCIOBUH 3KCIEpUMEHTa. i 3TOro mpearnoiokuM, 4yTo Hara
BEJIMYMHA TIOJUUHSCTCS HOPMAIBLHOMY 3aKOHY paclpelelieHHs] BEpPOSTHOCTEH; B KadyecTBE a

, @ B KQUECTBE CPEIHEKBAIPATUYECKOTO OTKIOHEHUS
9 —5. BeposTHOCTD MOMaJaHus CIy4ailHON BeTHMYUHbBI X B HHTEPBAJ [X1,X2] paBHa

(5)

HaXOJATCs 1O TabauIe JUIsl UHTErpajoB BeposiTHOCTH [Ipumnoxenus 1.

IIpumep. CioprcMeHoM mnpoBesieHa cepus U3 10 MpeDKKOB B JUIMHY € paz0era ¢ pe3ysibTaTaMu:
8.05Mm, 8M, 7.95Mm, 8.04Mm, 8.02Mm, 8, 8.01M, 7.98M, 7.96M, 7.99Mm.

1) PaccumnrtaTh HEM3BECTHBIC XaPAKTEPUCTUKHU pacIpeelieHus BeTuurHbl X (JUTMHBI MPBDKKA) —
cpeodHnee 3HaueHue u cpeoHekeaopamuiecKkoe OmKIoOHeHue.

2) OrmpenenuTh TOBEPUTEILHBIN HHTEPBAJ C HAJICKHOCTBIO p =0,95.

3) OueHHTH BEPOSTHOCTH TOTO, YTO MPBITYH B KOHTPOJBHOM HCIIBITAHUU MPOJAEMOHCTPHPYET
pesynbTat 6onee 8,04 M.
Pemenne. CocTaBUM CIEIYIONIYIO TaOIUILY:

(X=X
Ne Jnuna npeioicka (m) 2 )
onvima, i X M
1071
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) momyyum CcIeayrOIIME OIEHKH JUIsi MaTeMaTHYECKOrO0 OXXKHIAHWUS W
CPEIHEKBAIPATHYECKOTO OTKIIOHCHHSI:

X =8,00

10

S )y x?—10~(8)2]:1(64o,0092—64o,oooo)~o,0010
10-1|= 9 )

orcrona $=0,0320.

[TocTpoum OBEpUTENBHBIA WHTEpPBAI, cOMIacHO (3) Ui 3HAYCHUS JOBEPHTEIBHOM
BepositHocTH 0,95, Haxoas kod¢¢uipeHT CThIOJCHTA 10 TAOIHUIIe IS JaHHOW HAJACKHOCTH U K
paBHoro n-1=29:
£=0,95 0,032
t;=2,26 3

Haiinem BepOsITHOCTH TOTO, YTO HPBITYH B OYEPETHOM HCIIBITAHUU «YJIETUT» Oojiee 4yeM Ha Sum
4cm (TO ecTh monaeT B uHTEpBan [8,04,0]).
Jlns 9TOrO B KayecTBE MaT. OXHUAAHHUS M CPEAHEKBAAPATHYCCKOTO OTKJIOHCHHSI BO3BMEM HX

S

: 8+2,260’O332

Iﬂ=(8—2,26 =8=+0,026

OIICHKH - X =800 n 5=0,0320, 3aTem nepecunTaeM rpaHUIBI HHTEpBaJa 10 hopmynam (4), (5).
[Honyunm:
_8,04-8 _ _
t1_0,032 =1,25 | t,=o0 ’
Hckomas BEPOATHOCTb MOXKET OBLITH OILICHCHA KaK
_1 _ _Llio ~
P(X>8,04)= > [@(o0)—@(1,25)] > (1-0,7887 )~0,106 o ~11%,



Pacuem korghpuyuenma koppenayuu ciy4aiunvix eeauduH.
Ilocmpoenue nuneitnoil 3a6ucumocmu Cy4aiiHblX 6eUYUH MEMOOOM HAUMEHbUIUX

Keadpamoe C UCNOJ1b306aAHUEM I]ICKMPOHHbBIX maﬂﬂuu.

Ilenrb padoOThI: HCCIEOBAaHUE COBMECTHOTO pACIHpENENCHUS] BEPOSTHOCTEH psAIOB
9KCIIEPUMEHTAIBHBIX JTAHHBIX.

Bo mHorux naykax (¢usuka, Xumusi, OMOJIOTHS U JIp.) YaCTO MPUXOJUTCS CTaTUCTUUYECKH
aHAM3UPOBATh BIMSAHUE OJNHOTO (akTopa Ha apyroil. IlogoOHbIE 3amauu BO3HUKAIOT TOTAA,
Korja Takue (akTopbl HE SIBISIOTCS HE3aBUCUMBIMU, HO WX (PYHKIMOHAJIbHAs 3aBHCHUMOCTH
HEU3BeCTHA (WM €€ HEBO3MOXKHO HaWTHM aHaiuTudecku). [Ilpumepamu MOryT CilyXuTh
3aBHCHUMOCTh MEXIY OCaJKaMh U YypOoKaeM WM 3aBUCHUMOCTh MEXAy KOHIICHTpaIuei
OpraHMYECKUX BEIIECTB B BOJE U KOJIMUYECTBEHHBIM COCTABOM UXTHO(AYHBI.

BeposaTHOCTHBIN MOIX0/ K PElIeHUI0 MOJOOHBIX 33a[a4 UCXOIUT U3 MPEANOI0KEHUS, YTO
CUCTEMA pacCMaTPUBAEMbIX BEJIMYMH 00JIaaeT ONpPEAEIECHHBIM CO8MECMHbIM PACHpedeneHueM
eeposimHocmell.

CaoiicTBa K03 PHIIHEHTa KOPPEIALHH:
1) 0<r(X,Y)<I,
2) eciu X, Y HezaBucumsl, 10 r(X,Y)=0;

3) ecu X, Y cBA3aHbI MexIy co00l TUHEHHOM 3aBUCUMOCTEIO, T.e. Y=aX+b, To r(X,Y)=1.
[Tpu 5TOM yem Oike OH K 1, TeM myuliie TUHEeHas 3aBUCUMOCTh MEXIy X U Y.

Koappuuyuenm xoppenayuu Illupcona

Kosdpdumument xoppemsiiun  IlupcoHa mnpumeHsieTcss B ciiydae, €CIUM H3ydaeMble
Cly4yallHble BEJIMYMHBI MPEANOJIOKHUTENBHO pacnpeneneHsl no Hopmanenomy 3axony. OH

obo3Hayaercs p(X’Y) - IJid ABYX CJ'Iy‘IaI\/'IHI)IX BEJINYNH X u Y, - W PAaCCUMUTHIBACTCA C

MNOMOIIBIO COOTHOIICHMA:

S

3rece M u O 0603HaYarOT MaTeEMaTUYECKOE OKHAAHHE M CPEIHEKBAIPATHUYECKOE
OTKJIOHEHHE CIITy4aiiHOW BEJINYMHBI.

Ecmu B pe3yiabTaTre N ONBITOB MMOJIYYCHBI JaHHBIC:

XX NG|,

YIY Yo Y. |Y,

6

To Ko3(pduumeHt koppensauuu [Tupcona paccunteiBaercs no gpopmyine

[Tpu BBIOTHEHUH PAOOTHI PEKOMEHIYETCSl TPUACPIKUBATHCS CIEIYIOMIETO IIIaHa:

1. CdopmynupoBaTh KOHKPETHYIO IIEJIb PAOOTHI (C OMUCAHUEM U3MEPSEMBIX BEIHYUH H
UX MPEANnoIaracMoi B3auMOCBSI3H.)



2. IlpoBecTu SKCIEPUMEHTAIbHBIC H3MEPEHUS WM TMPUBICYb HMEIOIIHUECS JIaHHBIC
3HAYCHHUM CITydalHBIX BEIHMUUH X U Y.

3. Pesynbrarsl 0popMHUTH B BUJE TAOIHUIIHI :

Bemuuuna X | Benuuuna Y
1 4,7
2 5,7
3 4,2
3.1.1.1. BBectr 3T maHHBIE B JJIEKTPOHHBIE TAaOMHMIBI (MOXHO 0e3 HOMepa H

3arosioBkoB). B daiine «Koppemsusa» - B ssueliku, HaunHas ¢ A1l u B11.

3.1.1.2. Jns  HaxoxnaeHus Kod(duImeHTa KOpPPEISIIUM  JIETKO BOCIIOJIB30BaTHCS
MacTepoM (QyHKIUH:

B cBoGomnyto stueiiky, Hanpumep, E11: Bemaska — ¢ynxyus — KOPPEJI(CORREL) u3
KaTerOpuu « CMamucmuyecKue.

B kauecTBe MCXOIHBIX MACCHBOB BBIOMPAIOTCS 2 psiJia JaHHBIX U3 1 B 2 CTOJIOIOB
TaOIUIBI C JaHHBIMH.

Panzoswiit koagppuyuenm xoppenayuu (no Cnupmeny).

I[J'IH IIPHU3HAKOB C TH00BIM BUIOM PACIIPCACIICHUS MOXKET OBITh UCITOJIB30BaH Pancosulil

s _1_6'Z(dx_dy )2

r’. =
i n-(n®-1)
k02¢huyuenm xoppenayuu (ko3pdunuent CrupmeHna):

rac dx u dy - paHTru CTaTUCTUYCCKUX TAHHBIX IIPHU3HAKOB XuY COOTBETCTBEHHO.

st ynoOcTBa €ro BEIYMCIICHUSI MOYKHO 3aIlOTHUTH OJIeHO-3€IeHYI0 Ta0IuIty (aitna
«Koppensuusy»:

1. Ins navama B sueiiky H12 (dx) Beectm ¢ynkumio PAHIT (RANK) wu3 kareropun
«CTaTUCTHUYECKHE», TIE B «3HAYEHHE» YyKa3aTh aJpec SYEHKU CO 3HAUYEHUEM, I KOTOpPOro
onpenensiercss panr (All), B «1aHHBbIe» yKa3aTh MAacCHMB BCEX JaHHBIX IEPBOTO IPHU3HAKA,
3aKpenuB €ro, Kak abCOMIOTHYIO CCBUIKY Ul JalbHEUIIEro KOMMPOBAaHUS Ha COCEAHUE TYCHKU
(A$11:A8$...), ykazars «THm» - 1 — B TIOpsIKE BO3PACTAHUSL.

2. Ecniu pannple mpu3zHaka Y cojepxaTcsi B COCEIHEM CToiOlle, CKOMUPOBATh JaHHYIO
(opmyny Ha HWKHMM [uana3oH M Ha jauamazoH copasa (ctomben 1 - dy). Ilomydenusie

3HAYEHHUs UCIIOJIb30BaTh IS mojcueTa pasHoctu (dx- dy)2.

3. BKI11 BBectu n (006eM BBIOOPKH).



4. Bectu B sueiiky L12 ¢opmyny ans pacdera kodduuueHTa paHroBOH KOppessiuy,
Hanpumep: =1-(6*SUM(J12:J...))/(K12*(K12*K12-1)).

Ecnu paccMatpuBaemMbie IpU3HAKH UMEIOT HOPMAITLHOE pacipeiesieHHe, TO
1enecoo0pasHee OnpeesaTh HATMIHe KOPPEISIIMOHHOM CBSI3U C IOMOIIBIO0 KoddduimenTta
[TupcoHa, T.K. B 3TOM cily4ae OH Oy/IeT KIMETh MEHBIITYIO TIOTPEIIHOCTD, YeM PaHTOBBIH.

Ilocmpoenue ypasnenusn pecpeccuu.

e JIng mOCTpOEHUS PETPECCHOHHOW 3aBHCUMOCTH HEOO0XOAWMO BOCHOJIB30BATHCS
Macmepom nocmpoenus ouazpamm W TOCTPOUTH 3aBUCUMOCTh Y oT X (Jydiie BbIOpaTh
moueunyto uiu XY - nuarpammy). UToObl 100aBUTH JWHEWHBIA TPEHA, W3 MEHIO
Huaepamma B Excel wmm Bcmaska B Calc BbIOpaTh KOMaHIy «000aums JUHUIO
mpenoa...». Beiopath «iunetinyro» (eciu KodhPUITUEHT KOPPEISIIUN TOCTATOYHO BEJIHK).
YCTaHOBHTh HEOOXOAHMMEBIC TIApaMeTPhl, HE 3a0BbIB YCTAHOBHUTH (IAKOK «HOKA3bIEAMb
VpasHeHue Ha ouazpamme.

JlaHHas mpsimasi SIBJISICTCS MPSMON HAWJIYYIIEr0 CPEIHEKBAAPATHUECKOTO TPUOIMKECHUS K
OMIOUPUYECKAM TOYKAM, 9YTO COCTaBISICT TPUHIMI MeTO0JAa HAMMEHbIIHX
KBaJAPaToOB. CymMma Keaopamos OMKIOHEHUNl  IKCNEPUMEHMANIbHbLIX — MOYeK  Om
cenaxcusaroujeli KpUugo OOIHCHA OblMb MUHUMATbHOU.

[Ipumeuanue. Ectm Paznen koddpdunmenta xoppemsmum nanek or 1 ( <0,8 ), to
ClIelyeT MOCTaBUTh IO/l COMHEHHUE HAIMYUE JIMHEHHOW 3aBUCUMOCTH MKy X U Y (4 B LeIOM
COBMECTHOE pacIpeiesieHue BeposiTHOCTEH). B aToM ciydae BOCONB3YyHTECh BO3ZMOXKHOCTSIMU
JUISL TIOCTPOEHUS TOJIMHOMHUAIBHOTO (JIOrapuMUYECKOro, SKCIOHEHIMAIBHOTO MM WHOTO)
HpI/I6J'II/I)KeHI/I$[ I[aHHOﬁ 3aBUCUMOCTH, YCTAHOBHMB IIpU OTOM CTCIICHb U HGO6XOI[I/IMI>IG
napameTphl.

o *[TorpoOyiiTe caenath MporHo3 3aBHcUMOCTH Y OT X 3a MMEIOIIYIOCs 00JacTh
OTpeieNIeHusl.

Pucynok 1



B Microsoft Excel - nonMHOMMaINEHOE NpHGTkeHue
/=) 230 mpre B Boaee bopeT Oen Dase Qwo CpEe
s SRY (BRI o-~- el @Hm -0,

Al O MY B ) [LHEBET>H0-5% 4A-.
R B[ = HOPPENRLIICRIICRH

1 2 3 5 6 7 3 9 10 1"
X; Y, | &r xS i
47 47 1 2208
57 114 4] 3249
42 126 9] 1764

22 88 16 484

27 135 25 729
195 51 55] 8435
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22 y = -0.75% + 6.15 - NUHERHBIA TPeHD,

|24 y= 0.4167x - 3.8571x + 9.7262¢ - 1.6
25 - KyBHYECKMIA TPeH]

O o o2 Teos 1]
Totozo | I ——

CamocrosiTe/IbHAsI MPAKTHYeCKas padoTa

a) IlpuBeanTe MpUMep KOMIBIOTEPHOMN MPOTrPaMMBI (caiiTa, TakeTa MPUKIaTHbIX
POrpamMM U T. JI.), PACCYMTHIBAIOIICH YUCIIO TIEPECTaHOBOK. [IpuBeuTe B KauecTBe
oTyeTa:

a) cchuIKy Ha Online-kanbKyIATOp WM Ha3BaHUE MPOTPAMMBI, TJIe BO3MOXKHO
BBITTOJTHEHUE ITOH OTeparu.

b) CkpuHIIOTHI MpUMepa pacyera KOJINYeCTBa MePECTaHOBOK MHOXeCTBA U3 12
AIIEMEHTOB B BEHIOPAHHOM BaMU 3JIEKTPOHHOM pecypce.

b) I'nme ucmonb3yrOTCs MEPeCTaHOBKH B Balllei CIIEIHAIbHOCTH?

1) 1) TlpuBemute npuMep KOMITBIOTEPHOI MPOrpaMMBbI (CaiiTa, MaKeTa MPUKIAIHBIX

C) cchuiky Ha Online-kKanbKyIATOp WM Ha3BaHUE MPOTPAMMBI, TJI¢ BO3MOXHO
BBITIOJIHEHHUE 3TOW OTEpaLH.

d) CxkpuHIIOTHI IpUMeEpa pacueTa KOJMYECTBAa COYSTaHUH U3 12 3JIeMEHTOB 10 8 B
BBIOPAHHOM BaMH JIEKTPOHHOM Pecypce.

2) T'zme UCHONB3YIOTCS COUETAHMS B Balllel CIICIUAIbEHOCTH?

2) a) IlpuBenuTe nmpuMep KOMIBIOTEPHOU MPOrpaMMBI (caiiTa, makeTa MpUKIIaHbIX

e) ccpuiky Ha Online-kanpKynsATOp MM Ha3BaHWE MPOTPAMMBI, TJI€ BO3MOKHO
BBITIOJTHEHHUE 3TOU OTEpaIH.

f) CxkpuHIIOTH MpHMepa pacueTa KoJHYecTBa pazMenieHnit n3 20 21eMeHToB 1o 3 B
BBIOPAHHOM BaMH JIEKTPOHHOM Pecypce.

b) I'me ucronp3yroTcs pa3MeUICHUs B Ballleil CCNUAILHOCTH?

IIPOrpaMM U T. [.), PaCCUUTBIBatOIIEH ynciao couetanuil. [IpuBeanTe B kKauecTBe OTYETA:

IIPOrpaMM U T. [.), PaCCUUTHIBAIOIIEH Yncio pa3menieHuid. [IpuBenure B kauecTBe oTueTa!




3) 1) TlpuBemute mpuMep KOMIBIOTEPHOH MPOrpaMMbl (CaiTa, makeTa MPUKIaIHbIX
MPOrpamM U T. [I.), BBIYUCIISIONIEH MaT. 0KUJIaHUE U JUCTIEPCHIO T10 3aKOHY
pacnpezesieHus: BEpOATHOCTEH, 3aJaHHOMY B BHjie Tabnuubl. [IpuBeauTte B kauecTBe
oTyeTa:
g) ccbuiky Ha Online-kanbKyIATOp WM Ha3BaHHE MPOrPAMMBI, TJIC BO3MOXHO
BBITIOJIHEHHUE 3TOW OIEpALUU.
h) CkpuHIIOTHI TpUMepa pacyera MaT. OKHIAHHUS U JUCIICPCHH CITy4alHOW BETHYUHBI,
eciu e€ pactpe/ieliCcHHe BEPOSTHOCTEH 3a/1aHO TaOJIHUIICH:

Y 1 2 5

P 03 05 02
2) T@'ne ucmosib3yercst MaT OKUIAHKUE M JUCIICPCHS B BAICH CIICIUATbHOCTH?

BbiBoa 1 MCIIOJIb30BaHHE MUTPANIMOHHO MATPHIIBI.

BBeném Tak HazbIBaeMyr0 OMOJIOTMYECKYIO I MUTPALIMOHHYIO MaTpUILy
A B C

A
Ot mecta M: K mecty B

C

Ka)KIlail TOYKa B DTOU MaTrpuae MpeACTaBACT TY YaCTb HACCJICHUA, B IMPOLCHTAX, KOTOpPasa
nepeMeniaeTcsi ¢ OJHOr0 MeCTa Ha JPYroe 3a €IWHUIY BPEMEHH. JTU YacTH YMHOXKAIOTCS Ha
3HaueHUs ( YHUCIO JroAeH mim enié 4ero-imobo) B mectax A, B, C u B pe3ynbrare moaydaroTcs
3HaueHus A, B u C crycTs eTuHUIly BpEMEHH:

[Mepememaomanca JHa4eHHA B _
4acTe M HEICTDHI.T_'LHI?‘.[ MOMEHT H‘ -

DT0 MaTpUYHOE ypaBHEHHE i1 MHUTpanuu (mepeceneHus). Ecnu 3Ty omepamuio MoBTOPSATh
HECKOJIBKO pa3 Mbl YBUIHWM KaK MUTI'palusd, MPEACTABICHHAA ManI/IHCI\/'I M cka3bIBacTcs Ha
3HaueHusX B Mectax A, B u C mo npuiecTBUM HECKOIBKUX MPOMEXYTKOB BpemeHH. [1o mepe
YBCIMYCHUA YHClia YMHO)KCHI/Iﬁ MaTpul, 3T BCIMYNHBL BCE MEHBIIIE 3aBUCST OT UX HadaIbHBIX
3HaUEHUH, U HEKOTOPOE BpeMs CIIYCTS OHM HAYMHAIOT 3aBUCETh, JUIIb OT MUTPALMOHHON
Martpuilbl M. [Tokaxxem 3T0 Ha mpuMepe:

JHaYeHHe B
NocaAe VIO MOMEHT 1’

3aoaua 1. Ilyctes umeercs matpuna M = JUISL JBHKCHUSAMHM MEXAY JBYMs

Wk WM
Wk W

o .. _{ 54
MOMYJISAIUSIMH, COJEPKAIUMU COOTBETCTBEHHO 54 1 108 0cobeil, To eCTh BO3bMEM N = 108/

ITocne MUI'paliii HOBBIC YHCJICHHOCTHU HOHyJ'IfIHI/Iﬁ MPEACTABIIAOTCA 2JIEMCHTAMU BEKTOpA ﬂ’,
54 72

x =

(108)= (50)
HOBTOpeHI/Ie MUTI'paluu HpI/IBeI[éT K BCKTOpY:

(?2) (?8}
X =

90 g4

80 81 81 .
U Jajee K (82) U B KOHIIE KOHLIOB K (S 1). CrnenoBarenbHo, (S 1) — COOCTBEHHBIN BEKTOP

—

)=

[¢]

>

I

X

>

11
Wk w e
Bt |

nN>=Mxn’=

W WM
ER

MaTpuilbl M, COOTBETCTBYIOIIMKA COOCTBeHHOMY 3HaueHHMio 1. OTcroma ciemyer, yTo JroOas
CUMMETpUYHasi KapTHHA MHIPALMH, MPEICTABICHHAS DJIEMEHTAMH MaTpuibsl M, HE U3MEHseT
YUCJICHHOCTHU JBYX IOIYJIALNM, KaK TOJIBKO MOCIEIHUE CTAHOBATCS PaBHBI.




2. 3a0aua na cmeuienue nOnyaAYUIlL.

Jins P nonynsumu Matpuna CMEIICHUs KBaJpaTHas W MMeeT HOpsaoK pxp. (DiemeHT m; "
crositmid B | - i cTpoke U B j — M cTOJIONIE, TPECTABIISCT Ty YacTh | — IO HACCIICHHS, KOTOPbIC
MUTpUpYIOT B | — ¢ Hacenenwue.) I1ycTh MMeETCsS TOJBKO JBE MOIMYIISAIUH, B IIEPBOU M3 KOTOPOW

reioMm A obnamaer 3;’4 HacelleHHs, a BO BTOPOM 1,’2 oT obmero komuyectBa. Torma
COOTBETCTBEHHO renoM B B mepBoil momymsuuu obnaxaer L/ 4 @ BO BTOpOH 1,’2 HaceJIeHHUsl.

ITycTh Tak € B KaXKJIOM MOKOJICHUH 1,’3 KaXJ0¥ MOIYJISIUUU MUTPUPYET B Apyryro. Bompoc: k

yeMy npuBeaéT 3GdexT cMmeneHus?

1). HyxxHO Tarxke ompenesiuTh Marpuily Q, cOCTaBIICHHYIO M3 4acTOT BCEX I'€HOB, BO BCEX
nonyssusax. [Ipeanoaoxum HaM Hato paccMoTpers K reHoB, Toraa marpuma Q A0/KHA UMETh
K cToI0110B U P CTPOK.
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Kaxnas crpoka mpu stom B MmaTtpuue Q omuceiBaeT reHeTudeckuil QoHg [Uisl OAHON u3
HOHyJIfIIII/If/'I. ITonsaTue reHeTHYECKOTO (1)0HI[3. ABJISACTCSA BAaXHBIM JISL 6OJII>IHI/IX HOHy.H?IIIHfI co
CIIy4ailHBIMHU CIIAPUBAHUSIMH, TaK KaK IO CYIIECTBY BKJIIOYAEeT B ce0s BCE MMEIOIIUECS T'€HbI
0€30THOCUTENIBHO K TEM UHIUBUAYYMaM, KOTOpble UMU 00JIa/1at0T.

2)Paccuntate HOBYIO MaTpuily Q’, ONUCHIBAIONIYI0 COCTOSIHHWE T€HO(GOHIOB B MOMYJISIIUU
1I0CJIE MUTpAIlMM W CMEIIWBaHHe 4epe3 onHOo mokojenue. (st sToro ymHOXHM Matpuity Q
clieBa Ha MaTpuily M)

Q=QxM

Kaxnapiii cronber; marpuisl Q MOXKHO paccMaTpuBaTh Kak BEKTOpP, KOTOPBIA MEHSETCS B
PE3YIbTATC MUI'pAlU. 9T0 coBMmagacT € TEM, 4YTO HUMCECTCA B MATPUYHOM YPaBHCHUH JIA
murpanuu. To, 4TO 3TH BEKTOPHI COCTABISAIOT BMecTe MaTpuily Q oueHb ymoOHO, uOO Temephb
OIHOBPCMCHHOC H3MCHCHHUC PA3IMYHBIX I'CHOB BO BCCX IOMYIANUAX MOXHO OIIMCATb OAHUM
YpaBHEHUEM.

Uto OBl 10 KOHIIAa pa3o0paThCsi, YTO MPOUCXOJIUT, YIPOCTUM HAIly 3ajady, cyxXas u
KOHKPETU3UPYs €€.

CocTaBUM MHUTPALMOHHYIO MaTpUIly M, M MaTpHIly 4acTOT BceX TeHoB Q:
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3amnumiem MUT'PAIMOHHOC YPAaBHCHUC U OIIPECACIINM HOBBIC TCHETUYCCKUC YaCTOTHI:
Q =QxM
2 3 1 1 2 1 1 1 2 5
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W3 HaliicHHBIX 3HAY€HUH BHUIHO, YTO I(P(PEKT CMEIIeHUs MPUBOIUT K COMMKEHUIO 4acTOT
3 z
reHa A B ATHUX JABYX MOMYJSAMHSAX: Oojiee BHICOKOE 3HAYCHHE - YMCHBIIACTCS JI0 7, a Ooiee

1 7 o
HHU3KOC€ 3HA4YCHUC BO3pacTacTt OT 7, A0 . OtHocuTensHO TeHa B MoxkHO CacjaTrb TaKOMU K€

BBIBOJI:

Eciii MBI 3aX0THM OMNpEACTUTh 'EHETHYCCKHE YacTOTHl B CICAYIONMEM MOKOJICHHH, TO HaM
noTpedyeTCsl MUTPAIMOHHOE YPaBHEHUE:

Q’=Q’*MuT.x.
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