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Coaepxanne y4e0HOro Kypca

APUOMETHUKA
Harypansuble  umciia.  Hatypanenbeii  pag.  [JlecATHuHad  cUCTeMa  CUHC/ICHHA.
ApudMeTHyeckue qeHCTBHS Hal HATYpalIbHBIMH YHcIaMH. CTeleHb ¢ HaTypaibHbIM I1I0Ka3aTeNeM.
YucoBble BRIpAXKEHHS, 3HAYEHHE YHCIOBOTO BhIpakeHUS. [lopsnok HeHCTBHI B YMCIOBBIX
BLIPAXEHHAX €O CKOOKamMH H 0e3 ckoOOK. PelneHue TEeKCTOBBIX 3a1ad apHMETHYECKUMH
cocobamm.

Jlenvtenu u kpatuble. CBONCTBA M [IPU3HAKH JEIUMOCTH Ha 2, 3, 5, 9, 10.

Ipusnaku genmmoctd Ha 4, 6, 8, 11. IlpocThie W cocTaBHble 4MCIa, pemeTo OpartocheHa.
Pa3nioxeHHe HATYPalIbHOTO YMC/Ia Ha MpOCThie MHOXUTeMd. OCHOBHAs TeopeMa apH(METHKH.
HauGonpuumit o6umii Aenutens 1 HaMMeHblee odmee KkpaTHoe. JleneHHe ¢ OCTaTKOM.

Jlpo6u. O6bikHOBeHHble napo6u. OcHoBHOe cBoifcTBo Jpobu. CpaBHenue apobeii.
ApudmeTryeckue AeiCTBHS ¢ 0OBIKHOBEHHBIMH poOsamu. HaxoxieHHe 4acTH OT LENOro U Lenoro
mo ero yactu. CrnocoObl palMOHATM3AllAM BBIYMCIEHUM M HUX IPUMEHEHHE IIPH BHINOJIHCHHH
JeACTBUH.

Jecatuunpie apobu. CpaBHenue necsATHHHBIX ApoGell. ApudMeTHueckue JEHCTBHA C
necaTuHBEIME apoGamu. [lpencTaBneHue gecsSTHYHOM ApoOM B BHUAE OOBIKHOBEHHOM ApoOHM H
0OBIKHOBEHHOI B BUE AecaTu4HOM. KoHeunnle u 6ecCKOHEUHble AeCATUYHBIE APOOH.

Macintab Ha maane u Ha kapre. OtHouteHue. [Iponopuus. OCHOBHOE CBOMCTBO NMPOIOPIIHH,
NpHUMEHEHNE IPOTIOPIMIA M OTHOIICHHUH IPH PELIEHHHM 3a1ay.

Cpennee apudmernueckoe uncen. Perienne npakTHYECKUX 3a/a4 ¢ IPUMEHEHHEM CPEIHETO
apu¢pMeTHIECKOro.

Mpouentsl. HaxoxaeHue NPOINEHTOB OT BETMYHHBL, BEIMYMHBI 110 €€ IIPOLICHTaM.
BelpaskeHue OTHOIIECHMS B IIPOLCHTaX. Pelmenne TeKCTOBBIX 33/1a4 Ha IIPOLECHTBI.

Panmonansusie yucna. llensle yucna: MOJOXKHTENbHBIE, OTPHLATENbHBIE M Hydb. Moayib
(abcomoTHas BeMMYHHA) yucia. MHOXeCTBO pallMOHaNIBHBIX YHCEIL.

m
PalMoHaJIbHOE YHUCIO KakK HpOGI-: —, e m — nejinoe, n — HATypajlbHOEC YHCJIO.
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CpaBHeHHE palHOHANBHBIX 4YHCENd. ApHpMeTHUecKHe AeHCTBUSA C pAlHOHAILHBIMH YHCJIAMH.
CpoiicTBa apru¢MeTHUECKUX ACHCTBHUIA: NEepeMeCTUTENIbHBIE, COUETaTeNbHbIE, paclpeleTuTebHEIE.
PemeHne TeKCTOBBIX 3a1a4 apru(pMeTHYECKUM cniocoOoM. 3aiaun Ha ABMKEHHe, paboTy. 3aga4yd Ha
YacTH, JI0JIH, TPOUEHTEI.

KoopnunatHas npaMaia. M3oOpaxennme umcen TouKaMH KOOPAHMHATHOH  NpPSMOI.

JleCTBUTENIBLHEIC YHCIA.

JleficTBHTEIbHBIE YKCia KaK OeCKOHEYHble eCITHIHbIE IpobH.

W3MepeHusi, NpHOMDKEHHs, OLEHKH. EIUHHIBI HM3MEpeHHWs IJIHHBI, IUIomanu, oO0BéMa,
MaccChl, BpeMEHH, CKOPOCTH.

[pubnuxEHHOE 3HAYEHHE BEIUYHHBI, TOUHOCTh NpHONMKeHHA. OKpYrjeHHe HaTypalbHBIX
qucen U AeCATUYHBIX Apo6eii. [Ipuknaka u olleHKa pe3yJIbTaToB BEIYHCIICHHI.

AJITEBPA

AnreOpandeckue BbIpaXCHHA. DyKBEHHbBIE BBIpaXXE€HHs (BBIPOXEHHS C IEPEMEHHBIMH).
YncnoBoe 3HaueHHEe OyKBEHHOro BhIpakeHHMs. IlocTaHOBKA BBIPaXXEHHiA BMECTO IIEPEMEHHBIX.
IIpeobpazoBanus BbIpaX€HHMII Ha OCHOBE CBOMCTB apu)MEeTHYECKHX [eicTBHM. PaBeHcTBO
OyKBEHHBIX BBIpOKCHHH.

VpaBHeHus. YpaBHeHHe c onHoW mepemeHHO#. Kopens ypaBHeHus. CBOMCTBAa UYHCIIOBBIX
paBeHCTB. JIuHeltHOe ypaBHeHHE. PemeHne TEKCTOBBIX 3a1a4 anreGpanyecKuM CriocoGoM.

JlexapToBbl KOOpIMHATBl Ha IUIOCKOCTH.

HepagpencrBa. UncnoBble HepaBeHCTBA.

BEPOATHOCTL U CTATUCTHUKA
OmmcarenpHas cTaTucTHKa. [IpeacTapnenne naHHBIX B BUAE Tab/UL, AUarpamMM,rpaduKoB.

JIOTUKA 1 MHOXECTBA

TeopeTnko-MHOXECTBEHHBIE TOHATHA. MHOXECTBO, 3JIEMEHT MHOKECTBA. 3aJaHHe MHOXKECTB
IIEPEUNCIIEHUEM DJIEMEHTOB, XapaKTEPUCTHYECKHM CBOMCTBOM. CraHmapTHele 00O03HAYEHHS
yiCIIOBBIX MHOXeCTB. IlycToe MHOXeCTBO M ero obo3Hauenue. [ToamuoxecTBO. OOBEIUHEHHE U
riepeceYeHre MHOXKECTB.

WiutrocTpanins OTHOLIEHMH MEXAYy MHOXKECTBaMM C HOMOUIbIO quarpaMmOiinepa-Benna.

Onementel siorukH. Omnpegenenue. Ilpumep uW  KoHTpHpHMep.

HATJISIAHASA TEOMETPUA

@urypsl B okpyxkaromeM Mupe. Harnsaaele npencraBiieHus o (urypax Ha IUIOCKOCTH:
TOYKa, IIPsAMas, OTPE3OK, JIyY, YToJl, JOMaHasl, MHOTOYTOJbHHUK, OKPYXHOCTE, KPYT.

YeTeIpeXyrombHUK, NPSAMOYTONBHHUK, KBaigpaTr, pom0. PaBeHcTBO  Juaronaiei
npsMoyroiisHuka. CBONCTBaA KBaapara.

TpeyronbHuk, BHIOBI TPEYTrOJBHHKOB (OCTPOYTOJIbHBIE, IMPAMOYTOJBHBIE, TYMOYTOJLHBIE).
HepaBencTBo TpeyrosnbHuKa. KaTeThl M THIOTEHy3a INPSMOYTOJBHOTO TPEYTOJBHUKA, Busl
TPEYTrOJIbHHKOB (paBHOOEAPEHHBIH, PaBHOCTOPOHHHUHM, pa3HOCTOPOHHHMIT). BhicoTa, ocHOBaHME
TpeyroibHuka. CymMMa yrioB TpeyrojpHuka Ilmomans mNpsAMOYrojibHOrO H IIPOM3BOJIBHOTO
TpeyroabHuka. Teopema [Tudaropa.

IIpaBunbHBIE MHOTOYTOJBHHKM. M300paXieHHE OCHOBHBEIX T€OMETPHUYECKHX (QHUIYP.
BzaumHoe pacnosoxeHHe OBYX NpsIMBIX: NapajUlelbHble M HNepHeHAMKYJsApHble npsimble. JluHa
OTpe3Ka, JIoMaHOoH. EAuHUIBEI u3MepeHus JUIMHEL. [locTpoeHre oTpeska 3a1aHHoi JUIHHBL [IpaBuiio
YTEHHs] PABEHCTB U HEPABEHCTB, COCTABJICHHBIX JUIS JJIHH OTPE3KOB.

Buner yrnos. I'pagycHas Mepa yria. M3mepeHue M IOCTpOEHHE YIJIOB C IIOMOMIBIO
TpaHcnoptupa. buccektpuca yrita. CMeXXHBIE H BEPTHKAIBHBIE YIJIBL,

Ilepumerp MHoroyronmeHuka. Ilepumerp npsmoyrosnpHuka. [loHATHe Iomaad (UIypHI;
€IMHUILBI H3MEpEHHs Iomany. [Inomans npsMoyroiapHUKa, KBaapara. [IpubamkéHHOe u3MepeHue
mowaau Guryp Ha xierdaroit 6ymare. PaBHoBenukue Gpurypsi.

ITono6ue dpuryp. Koabduurent nonobus. CxoacTBEHHBIE CTOPOHBI TOXOOHBIX



TPEYTOJBHUKOB.

OKpY)XHOCTb, LEHTP, paguyCc M AuameTp OKpyxkHoctH. Yucno n. Dopmyna AIMHBI
OKPY’KHOCTH. MHOIOYrojibHHUK, BINHCAHHBIA B OKPYXHOCTb. [IpaBHMIIBHBIH MHOrOYrOJbHHK.
dopmyna momany kpyra. Llentpanbsrit yron. Kpyroso# cekrop.

HarnsaHele mpeacTaBiaeHus O MPOCTPAHCTBEHHBIX GUTypax: KyO, apannenenuines, npusma,
nupammaa, map, cdepa, KOHYC, umnumHap. M3obpaxeHne NPOCTPAHCTBEHHBIX (HIYp.
MHororpannuku. [IpaBuiibHBIe MHOTOTpaHHUKH. [IpuMephl pa3BEPTOK MHOTOTPaHHHUKOB, IIUIMHAPA
¥ KOHYCa.

[IpsMoyrobHBIH Napaienenune] 1 nupamuaa. Bepmunsl, rpany, pébpa. Ilpamas npusma.
pann, ocHoBaHWs, BepIIMHBI, p&Opa mpsmoi mnpusMmbl. PopMyna IIOWAAM OBEPXHOCTH
IpAMOYTOJBHOrO Napajlenenunena, Kyba.

[Touatne o6néMa; emaunMubl 00bEMa. OOBEM NPSAMOYTONBHOIO Iapajulelenunesa, Kyba.
®opmynel 00BEMA I1apa U IIomany chepsi.

ITousTe o paBeHcTBe ¢uryp. LleHTpanbHas, oceBas M 3epKajbHas CHMMETPHUH.
H3o0paxenne cumMmerpuuHbix ¢uryp. PemeHune mnpakTHYeCKHMX 3a1a4 ¢  [pUMEHEHHEM
HpOCTEHIINX CBOUCTB GHTYD.

MATEMATHKA B UCTOPUYECKOM PA3BUTUU

WcTopus GpopMHpPOBAaHMS HOHSTHS YUCIIA: HATypalbHBIe YUCIa, Apobu. CTapyMHHbBIE CHCTEMBI
samuck uucen. JlenumocTs uucen. Pemero Opartocdena. [pobu B Basunone, Erunre, Pume,
Wnnnu, Ha Pycm. Jleonapmo ®uGonauum, Makcum Ilnanya. OTKphITHE AECATHYHBIX ApoOei.
CrapunHble cCHCTeMBI Mep. JlecaTuuHbIe qpoOu U MeTpHdecKas cuctema mep. Mcropus nosBieHus
npouentoB. C. CresuH, an-Kamwy, JI. @. Maraunxuii. [lossinenue oTpuiaTebHbIX YHCEN H HYIIA.

B OCHOBHOe MpPOrpaMMHOE COAEpXaHHe y4eOHOTo INpeAMETa BKIIOYCHB! JOMOJHUTEIbHbIE
BOIIPOCE], CIOCOOCTBYIOLIME pACIIMPEHHIO MaTeMaTH4ecKoro Kpyrosopa, OCBOEHMIO Ooree
IPOJBMHYTOrO MAaTEMaTHYECKOTO ammaparta, MaTeMaTH4ecKHX CInocoOHoCTed. Pacimupeue
COlepXKaHMs MaTeMaTH4yeckoro obpa3oBaHMs B 3TOM Clly4yae Aa€T BO3MOXHOCTb CYIIECTBEHHO
oborartuTh Kpyr pemaeMbIX MaTeMaTHYECKHUX 3a/aY.

Ilnanupyemsblie pe3y abTaThl H3y4eHHs y4eOHOro Kypca
«[IpakTHKYM N0 pemeHnI0 MaTeMaTHYeCKHX 3aaawPasaen «
Apupmernka»
Hatypanbubie 4ucia. J[Apobu
Yyenuk HayuHTCA:

— IIOHHMATh OCOOEHHOCTH ACCATUYHON CHCTEMBI CUUCIICHHA;

— MOHHMATh H HCIOJb30BaTh TEPMHHBI M CHMBOJIbI, CBA3aHHBIC C MOHJATHEM CTCIICHH YMCIIA;
BBIYHCIIATH 3HAYCHUA BpraX(CHPIf/‘I, CoACpKaIMX CTCIICHD C HATYPaJIbHBIMIIOKA3aTC/ICM,

— ODPHUMEHATDH [IOHATHS, CBA3AHHBIC C JCIMMOCTLIO HATYPAJIBHBIX IHCCII,

— OmepupoBaTh IOHATHEM OOBIKHOBEHHOH IpOOHM, BBHINONHATH BBIYHCIIEHHS C OOBIKHOBEHHBIMH
Ipobsamu;

— ONEpHUpOBaTh IOHATHEM JECATHYHOH ApOOM, BBIIONHATH BBIYHCICHHA C JECATHYHBIMH
IpoOsMu;

— MOHMMATh ¥ HCIOJIb30BaTh Pa3IMYHbIE CIIOCOOB! IPEACTABACHUS APOOHBIX YHUCEI, IEPEXOTUTH OT
OZAHO# (OpPMBI 3aMUCH YHCEN K IPYTO#, BHIOHpas OIXOAAILYIO Ul KOHKPETHOTO Ciiydas popMy;

— OmepupoBaTh MOHATHAMH OTHOLIEHHUS U NPOIEHTA;

— pemiaTh TEKCTOBBIE 3a1a4H apu(PMETHIECKUM CITOCOOOM;

— MNPUMCHATH BBIMUCIHUTC/IIBHBIC YMCHHMA B IMPAKTHUYCCKHUX CHTyallUdX, B TOM YHCIEC Tpe6y10mnx
BLI60pa HYXHbIX JaHHBIX WX IIONCKa HEAOCTAOIMX.

Yuenuk nonywum eoamosrcnocme nayuumoca:
— NPOBOOUMb HECTONCHBIE 0OKA3AMENbHbBLE PACCYHCOCHUS,

— uUccned08amsb YUCI08ble 3AKOHOMEPHOCMU U YCMAHABIUBAMb CEOUCMBA YUCeN HAOCHOGE
Hab00eHUs, NPOBeOEeHUA YUCI08020 IKCNEPUMEHMA,

~— NPUMEHAMb PazHo00pazHvle NPUEMbL PAYUOHATU3AYUY BbIYUCTEH UL
Pannonanrnnnie ynciaa



Yuenuk HayunTes:

— pacmo3HaBaTh pa3IM4YHble BHIbBl 4YHUCEN: HATypalbHOE, IONOXHTEILHOE, OTPHIATENBHOE,
apobHoe, 1enoe, palliOHANBHOE; IPaBUIBHO YNIOTPeOIATh W HUCIOAB30BaTh TEPMHHBI H CHMBOJIBI,
CBsI3aHHbBIE C pallMOHAILHBIMH YHCIIAMH;

— OTMe4YaTh Ha KOOPIMHATHOW MpPSMOHM TOYKH, COOTBETCTBYIOIIHME 3adaHHBIM YHCJIaM; OIIpENeIiATh
KOOpAMHATY OTMEYEHHOH TOUKH;

— CpaBHUBATH pallMOHAJIBHBIC YHCJIA,
= BBIIIOJIHATD BBIMHCJICHHS € ITOJIOKUTECIBHBIMH U OTPHLATC/IBHBIMH YHCJIAMH.
Yuenux nOJIysum 603MONCHOCMb HAYHUMBCA.

— GLINONHAMb  BbLIYUCAEHUS  C PAYUOHAILHBIMU yucnamu,  covyemas — ycmHvle U
NUCbMEHHbLE NPUEMbL BbIHUCTIEHUY, NDUMEHSIA NPU HEOOXO0OUMOCMU KAbKYASAMOP,

— UCNONIL308AMb NPUEMBL, PAYUOHANUSUPYIOUUE BLIYUCTEHUA,

— KOHMPOIUPOBAMb 6bIYUCTEHUA, 8b10UPAS NOOXOOAWUL ONISL CUMYAYUU CROCOB.
H3mepennst, npubnKeHAs, OLCHKH

Y4eHHK HAYYIHTCH:

— OKPYIJISATh HaTypaJIbHBIC YHCIIA U AECATHIHBIE ApoOH;

— paboTaTh C eANHULIAMH H3MEPEHHUS BEJIHYHH;

— HHTEPIPETHPOBATL OTBET 3aJa4H B COOTBETCTBHUH C ITOCTABJICHHBIM BOIIPOCOM.

Yuernux nonyuum eozmoscnocme Haynumoca:

—  UChOAb308aMb 6 Xx00e  peuleHus 3a0ay  npedcmasneHus, CB53aHHblE c
NPUOTUNCEHHBIMU ZHAYEHUAMU BETUYUH.

Pa3nen «Aareépa»

Y4eHuk HayIHTCH:

~— HCIMOJIB30BaTh OYKBBI JUIA 3aIMCH OOIIMX YTBEPXKAEHHH (HampuMmep, CBOUCTBapU(PMETHIECKHX
AEHCTBUH, CBOMCTB HYJI IPH YMHOXKEHHH ), TpaBuil, Gopmy;

— ONepHpOBaTh MOHATHEM «OYKBEHHOE BLIpaXKEHUEY;

—  OCYLICCTBJATh 3NIEMEHTaPHYIO JEATENBHOCTD, CBSI3aHHYIO C  TOHATHEM
«ypaBHEHHE»;

— BBIIIOJIHATH CTAHAAPTHLIC NMPOIICAYPhI HA KOOpI[HHaTHOﬁ IIJIOCKOCTH: CTPOHUTBTOYKH ITO
3aJaHHBIM KOOpAHHAaTaM, HaXOAUTb KOOPANHATEI OTMCYUCHHBIX TOYCK.

Yuenux noxyuum 603MONICHOCMb:

— npuobpecmu HayanvHbil onvim pabomovl ¢ GOPMYIAMU. BLIYUCIAMbL KO POPMYLAM, 8 MOM YUCIE
UCNONb3YEeMbIM 6 PealbHOU Npakmuke, cOCMasiame QOPMYIbl N0 YCA08UAM, 3A0AHHLIM 3a0ayel
UNU YEPMEIHCOM,

— Nepeeooumb YCI06US MEKCMOGbIX 3a0a4 HA anzebpauyveckull A3bIK, COCMABIAMb YPAGHEHUe,
byKeeHHOe 8bipadiceHue NO YCI08UI0 3a0aYU;

— NO3HAKOMUMbCS C udeetl KOOPOUHAM, C RPUMepamu UCNONb308AHUA KOOPOUHAM 8 PealbHOlU
HCUSHU.

Pa3znen «BepofiTHOCTL H CTATHCTHKA»

YueHnk HaAyuMHTCS:

— pabotatb ¢ undopmarueii, npeacTaBiaeHHON B GopMe TabIMIB], CTONIOUATON HMITHKPYTOBOM
JarpamMMel.

Yuenux nonyuum sozmosxncnocmeo:

— NOHAMb, YMO OOHY U MY Jice UHPOPMAYUIO MONCHO npeocmagumb 8 pasHol gopme (8 sude
mabauyvl unu ouazpammul), U 8lbpame 60nee Ha2NAOH0e 015 eé UHMepnpemayuu NpedcmasieHue.
Paznen «HarasgHas  reomMerpus»

Y4eHNK HAYYHTCS:

— paclo3HaBaTh Ha 4epTEkKaX, pPHUCYHKaX, B OKPYXKAIOMEM MHpEe I[IPOCTPAHCTBEHHBIE
reoMeTpudeckue GUrypsl, KOHGHUTypaluu# (HUryp, ONHMCHIBATH HX, UCIOJIB3YS IeOMETPHUYECKHE
TEPMHUHEI, ONUCHIBATh CBOMCTBa (PUIyp; pa3inyaTh pa3BEPTKU KyOa, Hapajuieienune/ia, IupaMumbl,
IUIMHIpPA ¥ KOHYCa;

— n3o0paxaTh reoMeTpuyeckue GUrypsl # KOHOUIypaliy ¢ IOMOIIBIO YEPTEKHEIX



MHCTPYMEHTOB H OT PYKH Ha HEJIMHOBAHHOM U KieT4aToi Oymare;

— U3MEPATH C TOMOLIBIO HHCTPYMEHTOB U CPaBHUBATh JUIMHBI OTPE3KOB H BEJTMYHHBIYTJIOB,
CTPOHMTbH OTPE3KHU 33JaHHOMH JUIMHBI H YIJIbI 3aJaHHON BEJIMYMHBI,

— JenaTh IPOCTEHINHE BLIBO/IBI, OMMPAsCh HA 3HAHHE CBOMCTB reOMeTpHYeCKUX(Uryp, Ha ocCHOBE
Kj1accHGHUKALKMU YTJIOB, TPEYTOJIbHUKOB, YETBIPEXYT OJIbHUKOB;

— BBIUMC/IATH [IEPUMETPHl MHOTOYTOJILHUKOB, IUIOIIAMN MHOTOYTOJBHHKOB, OOBEMBI
napajieNieune/10B;

— paclo3HaBaTh Ha dYepTeXaX, PHCYHKaX, HAXOAHTh B OKPYXAIOIEM MHpE H H300paxarh
CHMMETpUYHBIE (QUTYpPBI; JBE (QUIYpbl, CHMMETPUYHBIE OTHOCHTENBHO IpAMOH; ABE (UIYDHI,
CHMMETPHYHBIE OTHOCHTEILHO TOYKH; IPUMEHSATD NOTY4YCHHBIE 3HAHUA B peaIbHBIX CUTYalUsX.
Yuenuk nonywum eosmorcnocmes Hayuumeoca: ‘

— uccredosamv U ONUCLIBAMb  CBOLiCMEA  2ceoMempudeckux — Quayp  (naockux  u
NPOCMPAHCMEEHHBIX), UCNONL3YA HAOMIOOEHUS, USMEDEHUS, IKCNEPUMERM, MOOEIUPOBAHUe, 8 MOM
YuCne KOMNbIOMEPHOE MOOENUPOBAHUE U IKCHEPUMEHM,

—  KOHCMpYupoéame zeomempuyeckue 06veKmyl, UCNONb3YA Gymazy, NIACMUNUH, NPOBOLOKY U Op.;
— KOHCMpyupoeamv OpHAMeHmMbl U hapkemvl, usobpaxcas ux om pyKu, ¢ NOMOUBIO
UHCMPYMENMO8, a MAKdHCce UCNONb3YA KOMNbIOMeD,

— onpedenamb U0 NPOCMEUUUX CeYeHUll NPOCMPAHCMBEHHbIX QuU2yp, NONYYAeMblX NYymém
NpeoMemHO20 UNU KOMNBbIOMEPHO20 MOOCIUDOSAHUA.




TemaTH4eckoe IIaHHPOBaHHe Y4eGHOro Kypca

i
(|8

TekcToBbIe 3a0aun. J[BHXKEHHE

—
w

dakxropuan

S kaace
Ne Tema Jlara KoanuectBo
4acoB

1 [hiroc-MHHYC OOUH 1
2 |O6partHsIi X0 1
3 |Ipumeps! Ha BEIYHCIIEHHE 1
4 |CxkoOxu U 3HaKH 1
5 CocraBnenue gncen u3 udp 1
6 |Apudmeruka 1 BECBI 1
7 [punuun Jupuxie 1
8 [Peiuapu u yKenbl 1
9 [UuciaoBble BETHKAHBI 1
10 [YucnoBble KapIuKu 1
11 [Ipuxuzaka npy pemieHHy NpHMEpPOB U 3a1a4 1
1
1
1

—
N

KomM6uHaropuxa. [IpaBuno CYMMBI
MIPOU3BEICHHS

54

15

TTpaBuio CYMMBI H
TIPOU3BEICHHUS

16

TlepenuBanus

17

BasemuBanus

18

HepeJ’[I/IBaHI/IH H B3BCUIHBAHUA

19

Pa3pe3anus. Meto nmponesuiepa

20

Kpyru Jitnepa.

21

M HBapraHThI

22

YéTHOCTE

23

Pa3buenne Ha napsl

24

T"eomeTpus (purypsl Ha KieT4aToit Gymare)

25

I"eomeTpus (JUTMHBI Ha KjeT4aTod 6ymare)

26

I"eomeTpus (rolaau Ha KieT4atoi Oymare)

27

Uucnosele pebychl

28

[{enTpanbHas CHMMETPHA

29

OceBasi CHMMETpHS

30

KombuHaTtoprka

31

I"pader

32

KomOunaTopurka u rpadsl

33

Uloruueckue 3agauu

34

PermieHye noruyeckux 3anay

b | et | gt | gt | gt | ot | g | et | ot | g | g ] ok | ot | s
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ITosicuuTeIbHAS 3aMHCKA
Vue6usnii npenmer «IIpakTukyMm pemeHus MateMmaTwdeckux 3azad» (manee «[IPM3») sBisiercs

CaMOCTOSTENHHBIM OTAENBHBIM KypcOM M paccuMTaH Ha 34 dacos (1 uyac B Henemo) i paGoOTHI €
y4JalmuMHCs 6 KJIaCCOB W IpeAyCMaTpHBAaeT IOBTOPHOE, INapajulelbHOE C OCHOBHBIM INIPEAMETOM
«MatemaTHKa 6» PacCMOTpEHHE TEOPETHIECKOTo MaTepHaia o MateMaruke. [Toatomy uMeer Gonbioe
00pa3oBaTelibHOE 3HaYeHHe, CHOCOOCTBYET Pa3BUTHIO JTIOTHYECKOIO MBILILIEHYs], HAMEYaeT H HCIONb3yeT
LIENEIN PS/l MEXIIPEAMETHRIX CBA3€H (IIpeXae BCEro ¢ uCTopucH, GH3nKom).

Kpome storo, paGodast mporpaMMa Kypca OpMEHTHpOBaHa Ha MaTepualikl DenepalbHOro KOMIIOHEHTa
rOCYAapCTBEHHOIO CTaHJapTa OCHOBHOrO obmero obpa3oBaHHA IO MAaTEMATHKE, YTBEPKICHHOIO
npukazoM MunoGpasoBanusi Poccuu. Cranmapt omybnukopaH B u3gaHud "®elepalbHbI KOMIIOHEHT
roCyJapCTBEHHOTO CTaHAapTa o01ero o6pazoBaHus.

Tcuxonoruyeckue UCCeI0BaHHs IpoOiieMbl 00yYeHHs pEICHHUIO 3a1a4 [T0Ka3bIBAIOT, YTO OCHOBHAS
NPHYHHA HEAOCTATOYHOH CPOPMHUPOBAHHOCTH Y 00YYaIOIMUXCA OOIMUX YMEHHH U CIOCOGHOCTEH B
peLIEeHNH 3a]1ad KpOeTCs B OTCYTCTBHH NOCTOSHHOTO aHaIN3a COOCTBEHHOM JEATEILHOCTH, BBIICIICHUS B
Hel 00IUX METONIOB JEHCTBHM U MX TEOPETHYECKHX OCHOB.

DTOT Kypc NpeliaraeT y4aluMcs 3HaKOMCTBO ¢ MaTeMaTHKOH KaK C OOIIEKYJILTYPHOM LUEHHOCTHIO,
BEIpaGOTKOM MOHMMAHUA MMH TOI0, YTO MaTeMaTHKa ABIAETCA HHCTPYMEHTOM IO3HAHHS OKPYXKAIOLIETo
MHpa H caMoro ce0s.

Ecid B M3y4eHMH TpEAMETOB €CTECTBEHHOHAyYHOIO LHKIA OYEHb BaKHOE MECTO 3aHMMaeT
SKCIIEPHMEHT M HMEHHO B IpOLiECCE JKCIEPHMEHTa M OOCYXKICHHA €ro OpraHW3allid H pe3ylbTaToB
GOpMHpYIOTCA M pa3BHUBAIOTCA MHTEpPECH YYEHHKa K JaHHOMY MpeAMeTy, TO B MaTeMaTHKe
5KBHBAJICHTOM 3KCIIEpHMEHTa ABJseTcs pemeHue 3amad. CoGCTBEHHO BECh KypC MAaTeMaTHKH MOXET
OBITH IOCTPOEH M, KaK MPaBWJIO, CTPOHTCSA Ha PEINCHHH Pa3MYHBIX 0 CTENECHH BaXXHOCTH M TPYAHOCTH
3aga4. MecTo 31eKTHBHOTO Kypca B y4eOHOH IIporpaMmMe.

JlanHas MporpaMMa 3JIeKTUBHOTO Kypca «IIpakTHKYM peIIeHHS MaTeMaTHIECKUX 3a/[a4» CBOUM

COJICpKaHUEM MOXKET IIPUBJICYb BHUMAHHUC yJalUXCsA 6 KJ1accoB.

K6 KJIacCy 4aCTh IIKOJbHUKOB HAYUHAIOT UCIILITBIBATh 3aTPYAHCHHUA MpH PEIICHHH TCKCTOBBIX 3aa4.
HpPI‘-IHH 371eCh HECKOJILKO, B TOM YHCJIE H HEYMEHHE peniaTh 33J1a4d ¢ IOMOMIBI0 MaTEMATHYCCKOIO
MOACIINPDOBAHUA.

Ha 3aHATHAX 3TOro NpeAMETa €CTh BO3MOXKHOCTD YCTPAaHHTh IPOGETEI yYCHHKA [0 TEM HIIH HHEIM
TemaM. [Ipy 5TOM pelleHHe 3a/1a4 MPeIaraeTcs BECTH ABYMs OCHOBHBIMH CTIocO6aMu: apr(pMeTHIECKHM
¥ Ire6pauyecKnM 4epe3 COCTABICHHE MATEMAaTHIECKOl MOJeNH. YUHTENb IOMOTacT BLIBATD CllabbIe
MeCTa yUeHHKa, OKa3bIBAeT MIOMOMIb [IPH CHCTEMATH3alMH MaTepHana, FOTOBHT IIPaBHIbHO O(pOPMIIATE
TO WJIH HHOE 3aJaHHe, IpeJyIaraet Ui peleHns 5K3aMEHAUMOHHBIE 3a/1a4M IPOIILTBIX JICT.

KpoMe 3TOro, OAHO W3 HalpaBieHHH NpeaMera — MOATOTOBKa INKOIBHHKOB K yCIEIIHOH caaye
sk3ameHoB B popme OI'D. C 2011 rona B 3amaHus TUA-9 no MareMaTHKe OBLTM BKJIIOUYEHEI 3a7a4H I10
TEOpDHH BEPOATHOCTA M KOMOHHATODHKE, 3a/la4d I€OMETPHYECKOro XapakTepa. D10 GBHUIO YYTEHO B
3MeKTUBHOM Kypce «[IpaKTHKyM pelleHHs MaTeMaTHyecKux 3anad». CTOHT OTMETHTh, 4TO HABBIKH
pellleHHs MaTeMaTHYECKUX 3ajiad COBEPIICHHO HEOOXOAMMBI KOKIOMY YYEHHKY, KENAIIEeMy XOpOLIo
NOATOTOBHTECS H YCHEIIHO CHATh BBIITYCKHBIE 3K3aMEHBl IO MAaTEMAaTHKe, JOOUTBCA 3HAYUMBIX
pe3yNLTATOB NPH YYACTHH B MAaTEMAaTHYECKMX KOHKYPCaX M OJMMIIHAZIAX.



Hcropuyeckie MOMEHTHI B paMKax NpeaMera OyayT ocoGO NpHBIEKAaTENBHE JJIS YYCHHKOB C
TYMaHUTapHEIMM HakJOHHOCTAMH. He HCkimoyeHo, YTO NaHHBIA KypC NMOMOXET YYEHHKY HalTH CBOE
NpH3BaHUE B NMPO(ECCHOHANBHON ACATENLHOCTH, TpeOyIomeH HCIONb30BaHHs TOYHEIX HayK. [TosTomy
€r0 MOXKHO MCIIOJIb30BaTh B paMKaX MOATOTOBKM K IIPOGECCHOHAILHON OpUEHTAIIMH 06YYarOUXCs.

OcnoBHas neab Kypca «[IpakTHKyM pellleHHs MaTeMaTHYECKHX 3aa9» — HAYYHMTh pemaTh (Jo6ble)
3aJla4d, HaYyIuTh paboTaTh C 3afayel, aHaNU3MPOBaTh KAXK/YIO 33124y M MPOIIECC €€ PELICHHMS, BBIIEIAA
U3 HEro o0IKe MPHUEMBI H CIIOCOGEL, T.€., HAy4UTh TaKOMY HOAXOAY K 3a[ay4e, IIPH KOTOPOM 3a1a4a
BRICTYIIA€T KakK OOBEKT TIIATENLHOIO H3YUEHHUS, HCCIIEOBAHMUS, @ €€ PEIIEHHE — KaK 0OBEKT
KOHCTpYHpOBaHHA H H3006peTeHus. Takum oOpa3zoM, u3ydeHue Kypca 6ymer cnocob6cTBOBAaTh
(pOpMHUPOBAHHIO OCHOBHEIX CIIOCOOOB MaTeMaTHYECKOM JIEATELHOCTH.

KpOMC TOT'O, OECJIIMH 3JICKTHBHOI'O KypCa CTaBATCA:

¢ COBEpIICHCTBOBaHHE 0OLIEy4YeOHEIX HABBIKOB H YMEHUH, TPHOOPETEHHEIX YYaUIMMHUC paHee;

® [I€JICHAlIPaBICHHOE NIOBTOPEHHE paHee H3YUEHHOIO MaTepuala;

¢ pa3BUTHE HOPMATBHO-ONEPATHBHEIX AreGpaniecKix YMEHHI 10 YPOBHS, IIO3BOJIAIOIIMX YBEPEHHO
UCIIONIB30BAaTh MX IIPH PEILICHMH 3ala4 MaTeMaTHKH M CMEXHBIX NpeaMeToB (reorpadms, (usmka,
XHMHS, ”HOPMATHKH H JIp.);

® YCBOCHHE anmnapaTa ypaBHCHHH KaKk OCHOBHOIO CpEJCTBA MaTEMaTHYECKOrO MOJEIHPOBaHHS
IPUKIAIHBIX 33/1a4;

¢ OCYIIECTBICHHE (QYHKIHOHATEHOMN NOATOTOBKH IIKOJLHHKOB;

Heo6x011MMO OTMETHTH, YTO B JAHHOM KypCE BBICOKA JI0JIt CAMOCTOATEIBHOCTH YYalnuxcs, Kak Ha

CaMOM 3aHATHH, TaK H BO BPEM BBIIIOJHEHHUS JOMAIIHETO IIPAKTHKYMa.

3agauu npeamera:
1) AaTh YYCHHKY BO3MOXKHOCTh ITPOAHATIM3HPOBATE CBOX CHOC06HOCTH;

2) oKa3aTh YYEHHKY HHIMBUAYATbHYIO U CHCTEMAaTHYECKYIO IOMOIIIb IIPH IIOBTOPEHUH paHee
H3y4YEHHBIX MaTepPHAJIOB 110 MaTeMaTHKe, a TaloKe MPU pelIeHHH 3a1a4 IByMS OCHOBHBIMH CIIOCO6aMu:
apu(MeTHYECKUM U aJIreOpandecKuM.

3) HOATOTOBHUTD YYAIMUXCA K CAMOCTOATEIEHOMY PEIICHHIO MaTEMaTHIeCKUX 3a/1ad;
DyHKIHH 3JIEKTHBHOT0 Kypca:

e OpHEHTALlUs Ha COBEPIICHCTBOBAHNE HABHIKOB II03HABATENLHOH, OpPraHM3alHOHHOH JeATEILHOCTH;
 KOpPEKUHUA 3HAHHH H YMEHU#H 00yJalomuxcs 10 OTACIbHBIM TEMaM [0 MaTEMATHKE.

MeTtoas! 1 popmbl 00yueHns.

Mertozp! u GopMBI 06yUYEHH s ONPEAENAIOTCA TpeGOBaHHIMHE POGHITH3ALUH OGYIEHHS, C YIETOM
HHMBHYaIbHEIX M BO3PACTHEIX OCOGEHHOCTEH yJallixcs, pa3BUTHS H CAMOpPa3BUTHs JHYHOCTH. B
CBS3H C 3THM OCHOBHEIE IIPHOPHTETHI METOIUKH H3yUeHHs y4e6HOTO IMpeIMeTa:

e obyueHHe uepe3 ONBIT H COTPYAHHUYECTBO;

e yuYeT MHAHBHAYAIbHEIX OCOOEHHOCTEH M NOTPeOHOCTEH ydalluXCs,

e  HHTEPAaKTHBHOCTE (paboTa B MJIbIX PYIINaX, POJIEBEIE HIPHI, TPEHUHIH, BHE 3aHSTHH BO3MOXKEH
METO]] TPOEKTOB);



e  CHCTEMHO-JEATENLHOCTHEIN moaxo (6ombiee BHUMaHUE K IMYHOCTH YYalErocs, a He LeJiM
Y4HTENA, pABHONMPABHOE X B3aUMOJICHCTBHE).

Jlns paboTh! ¢ 06yYaromuMucs Ge3yCIoBHO MPHMEHMMEI TakHe OpMEI paGoTh, Kak neknus u Gecena.
[ToMHMO 3THX TPaJMIMOHHEIX (OPM PEKOMEHAYETCS MCHOJb30BaTh TAKXKE MMCKYCCHM, BBLICTYIUICHHS C
noknagaMy. Bo3MOxHBI pasnu4Hbele (HOpMBI TBOPUECKOH paboTHI ydallMXCs, KaK HalpuMeEp, «3alluTa
pEllIeHHs», OTYET MO pe3yiibTaTaM «IOMCKOBOH» pabOTBl Ha CTpaHHLAX KHHT, XXYPHAIIOB, CaMTOB B
WutepHere 1O yKkasaHHOM TeMe. TakuM o06pa3oM, JaHHBIH 3JNEKTHBHBIA Kypc HE MCKIIOYaeT
BO3MOXXHOCTH MPOEKTHOM JIEATeJHHOCTH Y4aIllMXCcs BO BHEYPOYHOE BpeMA. ITOrOM Takoi AEATeIbHOCTH
MOTYT GBITE TBOpYECKHe pabOThI: CTUXOTBOPEHHS, PUCYHKH H T.JI.

[NpennaraeMelii IpeMET ABISAETCS Pa3BUTHEM CHCTEMEI paHee IpHOGPETEHHBIX MPOrPAMMHBIX
3HaHHM}, €ro LIEJb - CO3JaTh HEOCTHOE NPEACTABICHUE O TEME B 3HAYUTENBHO PACIIMPUTH CIIEKTD 3a/iay,
NOCHIIBHBIX 1A yuamuxcs. [Tpy HanpaBisiomes poiy y4uTels MKOIBHAKA MOTYT CAaMOCTOATEIBHO
copMyIHPOBATh HOBbIE [ HUX IOHATHA, AITOpHTMBL. Bee momkno pacnonarats K cCaMOCTOATENIBHOMY
MTOMCKY ¥ MOBHIIIATh HHTEPEC K H3YYECHHIO IIPEAMETA.

OpraHu3albs Ha 3aHATHAX JOJDKHA HECKOIBKO OTIHYATHCS OT YPOUHOM: YYEHHKY HEOOXOMMMO
JIaBaTh BpeMsi Ha pasMBIILICHHE, YIUTh pacCyXIaTh. B Kypce 3anoxeHa BO3MOXKHOCTh
nuddepeHpoBaHHOr0 00ydeHHUS.

TaxuM o6pa3oM, IporpaMmMa IPEMEHUMA [T Pa3IMYHBIX FPYII MIKOJIbHUKOB, B TOM YHCIIE, HE
HMEIOIIMX XOPOIIEH MOArOTOBKH. B 3TOM cilydae, yuuTelIb MOXET Cy3UTh TpeGOBaHUA U IIPEUIOKHTE B
Ka4yecTBe AOMAIIHMX 3aJlaHuil CO3/laHie TBOPUECKUX paboT, IpH 3TOM Y JETEH pa3BHBACTCA HMHTYHTHBHO-
aCCOIHATHBHOE MBIIIIIEHHE, YTO, HECOMHEHHO, IIOMOXKET UM IIPH BHITONHEHHH 3a0aHuiOl 0.

OcHosnas (yHkyus yuumens B JTaHHOM Kypce COCMOUM 6 «CONPOBOJICOEHUU» Y4auje20cs € e20
nosnasamenvHol OesmensHOCMU, KOPPEKIIMHA paHee NOMyYeHHbIX ydamuMuca 3YH.

Cogaepkanue Kypca
OneKkTHBHBIHA Kypc «IIpaKkTHKYM pellleHHsl MATEMATHYECKHX 3a/1a) AETATCS HA YeThIpe YaCTH:

Yacts 1. JTozuueckue 3adauu. Bsedenue ¢ meopuio sepoamuocmu (9 4acoB). OTa 4acTh IOCBALICHA
PEIIeHHIO 3314 10 TeOPHH BEPOATHOCTH 3 pasienoB «CoGEITHS H HX BEPOATHOCTH», «KOMOHHATODHEIE
3agauny». OcHoBo#i crana kaura H. Bunenkus, B. [ToTanos. «3agayHuK-TIPAKTHKYM IO TEOPHH
BEPOATHOCTEH ¢ HleMeHTaMH KOMOMHATOPHKHA M MaTEMaTHYECKON CTATUCTHKK» . B TaHHOH YacTH
PaccMaTpPUBAIOTCS OCHOBHEIE THIIBI 33/1a4 C IPOIIEHTAMM: HaXOX/ICHHE IPOIIEHTOB OT YHCIIa,
HaXO0XACHHE YHCIIA IO €ro MPOLIEHTaM, H3MEHEHHE BETHUHHEI B IIPOLICHTAX.

Yacts 3. 3a0auu na deuncernue (10 qacon). OCHOBHBIC 3a1a4H, paCCMaTpHBaeMBbIE B pa3Jieic: 3ala4u Ha
BCTPEYHOE JBHXKEHHE, Ha IBIXKCHHE BJIOTOHKY, JIBHKEHHE B Pa3Hbie CTOPOHBI, ABHKCHHE 110 PEKe.

Yacts 4. Ilponopyuu.(6 uacoB). B 1aHHOH 4acTH pacCMaTPUBAIOTCA 3aJa4H ¢ IPOIOPHHOHAILHEIMH
BEITUYHHAMH.

Kypc 3aBepimaercs 3aHsTaeM «Bocxox/ieHHe Ha MaTeMaTHueckuit OmuMm»

PesepBurie 2 yaca OTBOAATCA U1 PEIICHHS 3a1a4 II0 KypCy (To/iBeIeHAE UTOTOB Kypca).



Hpezme'r obecrieynBaeTCs HAMHYHEM JAHJAKTAYCCKOTr0 MaTepHala, CO6paHHOF0 5
CHCTCMATH3UPOBAHHOI'O YYHUTEIIEM

OCOGEHHOCTE NMPHHATOrO MOAXOAA SMIEKTHBHOTO Kypca «IIpakTHKyM peIIeHHsS MaTeMaTHYECKHX
3a7ay» COCTOMT B TOM, YTO UM 3aHATHH IO MaTeMaTHKE MpelularaloTcs HeOoJbmiHe (parMeHTs,
PacCUMTAHHBIE HA 2-3 YPOKa, OTHOCAIIMECH K PA3IMYHBIM pa3jieNiaM IIKOJIbHON MaTeEMATHKH.

Kaxc,uoe 3aHATHE, & TAaKXKE BCE OHHU B IICIOM HAlpaBJIEHBI HA TO, YTOOEI Pa3BUTH HHTEPEC HIKOJIRHUKOB
K IpeaMETy, INMO3HAKOMHTH HX C HOBBIMH HICAMH H  METOJAMH, PacCIIupUTh IIPEACTABIICHHEC 06
H3y4acMOM B OCHOBHOM Kypce MaTtepuaia, a riaBHo€e, NOpelaTh HHTEPECHBIE 3aa4uH.

OsxupaeMbiit pe3yabrar:
OOyuarommiics [omkeH
3HaTh/IIOHUMATh:

® CYILIECTBO NOHATHA AJITOPUTMA; IPHMEPHI AITOPHTMOB;
¢ KaK MCHOJB3YIOTC MaTeMaTH4YecKue GOpMYIIBl, ypaBHEHHS; IPUMEPHI MX MIPUMEHEHHS 1A PENICHHS
MaTEMATHYECKUX U NPAKTHIECKHUX 3a]1a4;

® KaK MaTeMaTHYECKH ONpENCICHHBIE QYHKIMHA MOTYT OIKCHIBATh PealbHEIE 3aBHCHMOCTH; TIPHBOIHTE
TIPUMEPHI TAKOT'0 ONTMCaHKUA (IIyTh, CKOPOCTh, BPEMS, IBH)KEHHE H T.11.);

® KaKk MOTpeOHOCTH NpAaKTHKA IPHUBENH MaTEeMaTHYECKYI0 HayKy K HEOGXOIMMOCTH HpPHMEHEHHS
MOZEIUPOBaHHS;

¢ 3HaYCHHE MaTEeMaTHKH KaK HayKH;

¢ 3HAYECHME MATEMATHKH B NOBCEIHEBHOH XM3HH, a TaKXke KaK MPHKJIANHOrO MHCTPYMEHTA B Oyaywiei
npodecCHOHATBLHOM IeATENLHOCTH

yYMeTb:

o pelnars 3aJaHus, 10 THUIly NPHOMDKEHHBIX K 33JJaHUAM TOCYJapCTBEHHOM MTOrOBOM aTTeCTallHH
(6a3oBy10 YacTh)
HMETB OIILIT (B TEPMHHAX KOMIIETEHTHOCTEH):

paboTEI B rpymie, Kak Ha 3aHATHSX, TaK U BHE,
¢  paborTel ¢ MuHpOpMaIHEH, B TOM YHCIIE H IIOIyYaeMoii mocpeacTsoM UHTepHeT

KaJlelmapHo-Tema'mquoe IVIAHHPOBAHHE y‘leﬁllOl"O MarTepHaJia

KoanuecTBo JdomammHee
Ne Tema ypoka 4acoB 3ajlaHHe
1 | Vpoxk 1. I[Tpu3Haku JeTMMOCTH. 1 KapTo4ka
2 | Ypok 2. [IpocThie H COCTABHBIE YHCHA 1 KapTOuKa
3 | Ypox 3 HOJI u HOK. 1 KapTouka
4 Vpoxk 4. 3anaun Ha cloXkeHHe B BEIMUTaHUE, CPaBHEHUE
OOBLIKHOBEHHBIX Ipobeit 1 KapToyKa
5 Ypok 5. 3amaun Ha cI0XXeHHE ¥ BEIYHTaHHE, CPABHEHHE
CMELIAHHBIX YHUCE 1 KapToyka
6 | Ypok 6. 3amaun Ha yMHOXXECHHUE U JielIeHHE OOBIKHOBEHHBIX 1 KapTouka
Jpobel, CMeImaHHbBIX HCEIL.
7 | ypok 7. 3anauu Ha HaXOXACHHE ApoOH OT yncna 1 KapTO4Ka
8 | Vpok 8. 3anaum Ha HAXOXKJEHHE YHUCIIa O ero Apobu 1 KapToykKa
9 | Ypok 9. OTHOIICHHA ¥ IPONOPLIMH. 1 KapToyka




10 | Vpoxk 10. 3amauu Ha NIPONOPHHIO. 1 KapTo4Ka
11 | Ypoxk 11. ITIpamasd u oGpaTHBIE NPONOPUMOHAIBPHOCTH. 1 KapTOodYKa
12 | Vpoxk 12. TTousite mpouenTa. UICTOPHIECKHE CBCACHHA. 1 KapTo4Ka
13 | Ypok 13. [IpolieHTHOE OTHOIUCHHE ABYX “YMCEIL. 1 KapTO4Ka
14 | Ypok 14. 3anayy Ha IPOLICHTHI 1 KapTo4Ka
15 | Ypok 15. Pernenne CI0XKHbIX 3334 Ha NPOLCHTEL. 1 KapTOYKa
16 | Ypok 16. [lenenue 4ucia B JaHHOM OTHOIICHHH 1 KapTo4Ka
17 | Ypok 17. JleneHue GUrypsl B JaHHOM OTHOLICHHH 1 KapTo4Ka
18 Vpok18. 3aaun Ha CIIOXKEHHE U BEIYMTAHHE, CPABHCHHE

JECATHYHBIX Jpobei 1 KapToyKa
19 | Ypox 19. JinuHa OKPYXHOCTH. 1 KapTouKa
20 | Ypok 20 . ITnomaap Kpyra 1 KapTOYKa
21 Vpok 21. Pemenne ypapHEHHH: HaX0XKICHAC KOMIIOHCHTOB

CIIO)KEHHS ¥ BEIYMTaHHUA 1 KapTo4ka
2 Vpok 22. Pelnenne ypaBHeHHI: HaX0XICHAE KOMITIOHCHTOB

YMHOXXCHHA U JICJICHHS. 1 KapTouKa
23 | Ypok 23. Pemenye 3a1a4 ¢ IOMOWIBIO yPaBHEHUH 1 KapToyKa
24 | Ypoxk 24. Pemennue 3ana4 Ha COBMECTHYIO paboTty. 1 KapTo4Ka
25 | Ypok 25. Pelnenue 3a1a4 Ha JBHXCHHC. 1 KapTo4Ka
26 | Ypok 26. Pemenue 3aia4 Ha ABHKCHHE T10 PEKE. 1 KapTo4kKa
27 Ypok 27. 3agaun Ha COXEHHE, BEIMUTAHHE, YMHOXKCHHC H

JeJICHHE LEeNbIX YUCEL. 1 KapTouKa
28 | Ypok 28. 3amauu Ha CNOXEHHE, BHIMUTaHUE, YMHOXKCHHC H 1 KapTodKa

JeNeHHE PAIIHOHANBHEIX YHCEIL
29 | Vpok 29. KoopauHaTHas INIOCKOCTD. 1 KapTo4Ka
30 | Vpox 30. KoMGHHATOPHBIC 3aa4H. 1 KapTo4Ka
31 | Ypok 31. Jlornyeckue 3a1aqH. 1 KapTO4yKa
32 | Ypok 32. YeThIpeXyroJbHHKH. 1 KapTouKa
33 | Ypok 33. CumMeTpHs B IPUPOJIEC M TEXHHKE. 1 KapTo4Ka
34 | Ypok 34. Hrpa "BocxoxieHUE Ha matematrueckui OJIMMIT" 1
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OnexTuBHbIA Kypc « OCHOBBI TEOPHH BEPOATHOCTEH M MAaTEMAaTHYECKOH CTATHCTHKH»
paspaboTaH a8 O0OECNeYeHHS YYEHMKOB 3aHATHSAMH [0 BHIOODY M3 BapHaTHBHOIO
KOMITOHEHTa 0a3uCHOro y4e6HOro I1aHa B LIKOJIE.

Kypc mo3Bonser yueHHKY cpefqHeil IIKOJbl IpHOOPECTH HEOOXOOMMBIA H
JOCTaTOYHBIA HabOp yMeHH# B 06/1aCTH TEOPHH BEPOSTHOCTEH M CTATUCTHKH.

Ilens — ¢opMHupoBaHHe HOBLIX 3HAHHH Yy y4amUXcs B 0671acTH KOMOHMHATOPHKH,
TEOPHH BEPOATHOCTM M CTATUCTUKH, (OpMHpOBaHME Yy IIKOJBHMKOB KOMIIETEHIIMH,
HalpaBJICHHBIX Ha BBIPaOOTKY HABBIKOB CaMOCTOSTEIbHOM M TPYNIIOBOH MCCIIEIOBATENBCKOM
AEATETbHOCTH.

3aoauu:

1) HayYUThCA pelaTh OCHOBHBIE KOMOMHATOPHBIE 3a1a4H;

2) HAyYMThCS NPUMEHATH MOJIYYEHHBlE 3HAaHUS B 00JacCTM KOMOMHATOpHKM K
PEILIEHUIO pa3IMYHbIX 33124 TEOPHUH BEPOATHOCTH.

3) HAY4MTHCS pelaTh IPOCTEHIINE BApHATUBHBIC 3a/1a4H.

4) HHTEJUIEKTYAIbHOE PasBUTHE ydaluxcs, GOpMHPOBAHHE KAauyeCTB MBIILICHHS,

XapaKTEpHBIX J[UIS MaTeMAaTHUECKOH JesTeNbHOCTH M HEOOXOAMMBIX YeNIOBEKY I
IIOJIHOLIEHHOM »M3HH B 0OlecTBe. Pa3BUTHE MBICIUTENBHBIX CIOCOOHOCTEH YydalMXxcs:
yMEHHS aHAJIM3UPOBaTh, COMOCTABIIATH, CPABHUBATh, CHCTEMATH3UPOBAaTh U 000011aTh.

5) BOCIIMTaHHE JITYHOCTH B MPOIIECCE OCBOCHUS MaTEMaTHKH M MaTeMaTHYECKOiH
JEATENBHOCTH, pa3sBUTHE Y  YYAlMXCA CAMOCTOSATENBHOCTH M CIOCOOHOCTH K
CcaMOOpraHM3alyH.

Cpoku peanusauuu nporpamMmsi: 1 rox -no 1 yacy B Hezlemo, Bcero 34 vaca.

Tpebosanusa K ypoBHIO ROO20MOBKU Y4AU{UXCA.

B pe3ynpTaTe HM3YYCHHUS Kypca ydalluecs OBJIAJACBAIOT CIECAYIOIMHMMH 3HaHUAMH,
YMCHHAMH H criocobamu JACATCIIBHOCTH .

o HMEIOT MpEACTaBlicHHE O MaTeMaTHKEe Kak (opMe OIHCAHHA M METOAE
MO3HAHUS AEHCTBUTENbHOCTH;

. YMEIOT aHaJU3HpOBaTh, COMOCTABJIATH, CPaBHMBATh, CHCTEMATHU3UPOBATh W
060011aTh;

o YMEIOT CaMOCTOATENBHO paboTaTh ¢ MaTEMATHUYECCKOH JIMTEPATYPOH;

o 3HAIOT OCHOBHBIE IIpaBUJIa KOMOMHATOPHKH;

o 3HAIOT OCHOBHBIE MTOHATHS TEOPUH BEPOSITHOCTH U CTATHCTHKH;

o YMEIOT pellaTh 3aJjayd [0 TEOPUH BEPOSTHOCTH M CTATHCTHKHM, IPUMEHSAA
¢hopmynbl KOMOMHATOPHKY;

. YMEIOT MpPEACTaBIATb peE3yNbTaT CBOEH OEATEIBHOCTH, Y4YacTBOBaTb B
JIUCKYCCHSIX;

. YMEIOT MPOBOJUTH CaMOAHAIN3 ACATEIbHOCTH H CAMOOLIEHKY €€ pe3yJIbTaTa.



KajiennapHo-TeMaTHYeCKHH IJIAH Kypca

Hata Koa-
Ne Tema BO |THI
gac
1 CrayuaiiHbie co6mmal OIepalyH Haj COOBITHAMM, 1 Texuns
BEPOSTHOCTh COOBITHI
2 Cay4aiinas BbI0opKa U €€ npeacTaBJ/icHHE 1 Jlexuus
3 Cryuatinas senuduna 1 ITpakTuka
4 Cnyuaiinas ewibopka 1 ITpakTHkKa
5 I'enepanvrasn co60KynHocmb 1 IlpakTuka
6 Panxcuposannbiii psio 1 ITpakTHKa
7 Tabauya yacmom 1 ITpakTuka
8 Tabauya wacmom. I[lonuzon IIpakTuka
9 Humepeanvnas mabauya wacmom 1 IIpakTHKa
10 Humepsanvnas mabauya wacmom. I'ucmoepamma ITpakTHka
11 Haxonnennvie wacmomut 1 IIpakTnka
12 CTaTHCcTHYECKHE XapAKTEPHCTHKH CPeIHEro 1 Jlexys
13 CpenHee apupMeTHIECKOE 1 ITpakTuka
14 Mogpa 1 ITpakTuka
15 Menunana 1 [TpakTuka
16 CTaTHCTHYEeCKHE XapaKTepPUCTHKH pa3época 1 Jlexuus
17 Pa3zmax 1 IIpaKTHKa
18 Hucnepcus 1 IIpakTuka
19 CpenHee KBaJpaTHYHOE (CTAHIAPTHOE) OTKJIOHEHHE 1 ITpakTHka
20 BeposTHOCTL H KOMOHMHATOPHKA 1 Jlexuus
21 MHOro3TaXXHbI! SKCIEPUMEHT 1 IlpakTHka
22 Bei6op ¢ Bo3BpaleHueM u 6e3 1 ITpakTnka
23 ITpaBuiio yMHOXEHHS 1 ITpakTnka
24 IIpaBusIO CIIOXEHHS 1 ITpakTuka
25 IIpaBuIO BEIMHTAHHS 1 IIpakTuka
26 IIpaBHJIO CIOXKEHMS ¥ BBIYMTaHHS 1 IlpakTuka
27 QaxTopuai 1 IIpakTrka
28 ®axropuai. Pemenve 3anay 1 IlpakTnka
29 Yucno covetanuit u3 N no K 1 IlpakTHka
30 Pewenue 3agay. Cnyyaiinas BbIOOpKa U €€ npeacrasienue |1 IlpakTka
31 Pewenne 3agay. CTaTUCTHYECKUE XapaKTEPUCTHKA 1 MpaxTrka
CpEeIHETO
32 Pemenne 3agay. CrarucTudeckue XapakTepUCTHKA 1 MpaxTKa
pa3bpoca
33 Pewenue 3aga4. BeposTHOCTh 1 KOMOMHATOpHKA 1 IlpakTuka
34 O6061meHue Kypea 1 ITpakTuka




CoaepkaHHe NpPOorpaMMbl Y4eOHOro Kypca

Cayuqaiinas Bbi6opKa u e€ npeacrabjenne: (9 vac)

Cnyuvaitnas BenmumHa. CnydvaiiHas BbiOopka. ['eHepaibHas  COBOKYIIHOCTB.
Pamxuposannbiii psx. Tabmuuma wacror. Ilomuron. MuTepBansHas Tabnuma 4acToT.
['ucrorpamma. HakonuieHHBIE YaCTOTBI.

2 yaca- 1ekyuA; 7 4acoe — nPAKMuU4eCcKoe peuleHue 3a0a4 u3 OaHHozo pa3dena

CraTHCTHYeCKHe XapaKTepPHCTHKH cpeaHero: (4 yaca)

Cpenuee apudpmeruueckoe. Mona. Meauana.
1 yac- nexyua; 3 yaca — npakmuyeckoe pewienue 3a0a4 u3 OGHHO20 pazoena

CraTHcTHYeCKHE XapaKTepHCTHKM pa3dpoca: (4 yaca)
Pasmax. JIucnepcus . CpesHee kBaapaTHUHOE (CTaHIAPTHOE) OTKJIOHEHHE
1 yac- nexyus; 3 waca — npakmuuecKkoe pewierue 3a0a4 u3 0GaHHO20 paidena
BeposTHocTh H KOMOHHATOpHKA. (8 4acoB)
MHorosTaxHblit 3xcepuMenT. BeiGop ¢ Bo3Bpatennem u Oe3. [1paBuio yMHOKEHHS.
I1paBuino cnoxenus. [Ipasuino seruntanus. Gaxkropuan. Yucio coyerannii u3 N mo K
1 uac- nexyun; 7 wacoe — npaxmuuecKoe peuienue 3a0a4 u3 0AHHO20 paszoena

O606menue: (5 yacoB)

5 uacoe — npaxmuueckoe pewierue 3a0a4 u3 6cex paioenoe
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3ansaTne 1

B Hallei U3HM YacTO MPUXOAUTCSA UMETh JEJI0 CO CIyYaiHBIMM SBJICHHAMH, TO €CTh
CHTYallUsSIMH, MCXOJl KOTOPBIX HENb3sl TOYHO MpeIBHAETh, HAPHMEP Mbl HE MOXXEM TOYHO
CKa3aTh IpH MOAGPACHIBAHMM MOHETHI YIIaJleT OHAa BBEpX repboM uim nudpoi. AHAIOrHYHO
HE MOX€EM TOYHO CKa3aTh, CKOJBLKO OYKOB BBIOBET CTPENIOK Ha COpeBHOBaHMsAX. ['0BOps o
CIyYaiHBIX COOBITMSX B HAllleM CO3HaHUM BO3HHKAET IPEJCTABICHHE O BEPOSATHOCTH
SIBJICHUSL.

I10d ucnvimarnuem B TEOPHH BEPOSITHOCTEN NPHHATO NIPHHUMATh HAabIIOIEHHE KAKOro-
aubo SBIEHHS NpPH COOMIOAEHHM ONMpe/eNieHHOro Habopa yC/IOBHMH, KOTOpPBIM KaXIbIH pa3
JIOJDKEH BBITIONHATLCS IIPY MOBTOPEHMH JAHHOTO MCHBITaHUS. EciiM To e camoe HCIBITaHHe
NPOM3BOJUTHCSA [IPH APYTOM HaGOpe YCIOBHM, TO CHHTAETCS, YTO 3TO YXKE APYroe MCIbITaHKe.

Ilpumep: Opocaem KyOMK — 3TO HCHIBITaHMe. bpocaeM [Ba KyOuka — [pyroe
HCIIBITAHHE.

Pe3y5TaTOM HCNIBITAHUS ABIISETCS COOBITHE.

Cobvimue bvi6aem:

. JIOCTOBEPHOE (BCET/ia IPOUCXOAUT B pe3ysbTaTe UCTIBITAHHS);

. HEBO3MOXHOE (HUKOI'/Ia HE POUCXOMHT);

. clIy4aitHoe (MOXKET IPOM30MTH MM HE TIPOU30HTH B pe3yJIbTaTe HCIIBITAHUS).
Hanpumep:

1) BBLINAJIET BOCEMb OYKOB (HEBO3MOXHOE);

2) BBINIAJET He 6osiee 6 0YKOB (JOCTOBEPHOE);

3) BHINAJET YUCIIO TPH (ClIydaitHoe).

Korzia Msl roBopuM 0 coOJIIOIcHMH Habopa yCIOBUH NAHHOTO MCIBITAHHSA, MBI HMEEM
B BHIy IIOCTOSHCTBO 3Ha4eHHH Bcex (akTOpOB, KOHTPOJIHUPYEMBIX B JaHHOM HCIbITaHud. Ho
IpH 3TOM MOXeT OBITh GOJNBINOE KOJIHYECTBO HEKOHTPONHPYEMBIX (DaKTOpOB (Hampumep,
IOroja, BETEP H T.1.), KOTOPBIE TPYLAHO MM HEBO3MOXHO yuecTh. CleoBaTeNbHO, 3HAYCHUE
HEKOHTPOJIHPYEMBIX (aKTOpoB MOTyT OBITH pasIM4YHBIMM MPH KaXIOM IOBTOPCHUH
MCIBITAHUA, TTOITOMY PE3YIbTaThi MCIBITAHUSA OKa3biBalOTCA cly4yaiHpIMH. COOBITHE MOXET
OPOM30UTH WIH HE IPOHU30HTH.

Teopus BepOATHOCTEH pacCcMaTpuBaeT HWMEHHO TakWe COOBITHA, IIpH 3TOM
IpEINoaraeTcs, YTO HCIBITAHNE MOXET OBITh MOBTOPEHO JIto60€ KOJIMYECTBO pas.

Hanpumep, BoimojHeHHe mrTpaduoro Opocka B Oackerbone €CTh MCIBITaHHE, a
IofafgaHue B KONbIO — cobbiTHE. [pyroit npumep coOBITHA — 3TO BHINAJCHHE ONPEACTICHHOIO
4KCJIa OYKOB IPH OPOCaHUH UTPATbHON KOCTH.

B Teopum BEpOSTHOCTH COOBITHS 0GO3HA4alOTCs 3arjaBHBIMH JIATHHCKUMHU OyKBamu:
A B C D...

Onpeoenenue: CobbiTH A 1 B Ha3pIBalOTCA HECOBMECTHBIMH, €CJIH OHM HHUKOT/A HE
MOTYT IIPOM30HTH B pe3ynbTaTe OAHOIO UCIIBITaHHS.

CobbiTHst A U B Ha3bIBAIOTCS COBMECTHBIMH, €CTH OHU MOTYT [IPOM30MTH B pE3YJIbTaTe
OJIHOTO UCIIBITAHHUS.

IIpumep: ucnbITaHHE — OAUH pa3 noabpacbiBaeM MOHETY. CoOBITHA: @) BEIIANET OPEIT,
0) BBITIAZIET PELIKA.

CobOniTHa A ¥ B He COBMECTHBI Tak Kak IIpH NOAOPAaChIBAHMM OIHOH MOHETHI
OJTHOBPEMEHHO HE BBINIAJIET OPEN U PELIKa.

Onpedenenue: CobbitHe A Ha3piBaeTCs HE3aBHCHMBIM OT coObITHA B, ecmu
BEPOSTHOCTH MOSBJICHHSA COOBITHA A HE 3aBUCHUT OT TOTO, IIPOM30ILIO COOBITHE B MM HET.

CoObiTHe A Ha3bIBaeTCs 3aBHCHMBIM OT COOBITHS B, €ciu BEpOATHOCTH COOBITHSA A4
MEHSETCS B 3aBUCUMOCTH OT TOTO, IPOU30LLIO COOBITHE B UIIH HET.

Ipumep: YTouHUM NMOHATHE HE3aBUCHMBIX coObrTHi. Bynem OpocaTs 1Be MOHETHI H
0603HauuM Kak cobbiTHe 4 TOT (aKT, 4ro meppas MoHeTa ymajer repbom, cobbitue B —
BTOpas MOHeTa ymaaer repbom, cobeitue C — Ha OOHON (M TONBKO Ha OJHOH) MOHETE
Beimanet repb. Torna cobbitus A, B, C monapHO HE3aBUCHMBI, HO /IBa M3 HHMX IIOJHOCTHIO
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onpenensioT TpeThe. JleHcTBUTENLHO, A U B He3aBHCHMBI, TaK Kak pe3yJbTaThl BTOPOrO
Opocka HHKaK He 3aBUCAT OT mepBoro 6pocka, 4 u C (a Taxke B u C) MOTyT mOKa3aThCs
3aBUCHMBIMH, HO IepeOOpoM BapHAHTOB MOXHO NONYy4UTh, uTo p(AC) = 1/4 = p(A)p(C),
3HAYHT, OHH II0 OMpEAENeHHIO HezaBUCHMBbIe. C Ipyrodl CTOPOHBI, JIeTKO YOEOMTHCH, YTO
moOble 1Ba COOBITHA OAHO3HAYHO ONPEAEILIIOT TpeThe. Ha aToM mpuMepe Xopommmo BHIHO,
9T0 COOBITHS MOTYT OBITH ONIAPHO HE3aBUCHMBI, HO 3aBUCHMBI B COBOKYITHOCTH.

Onepanuu Hax COOBITUSIMHU

1.Cymma

CobOerrne C HasbpiBaeTcss CyMMOHM A+B, KoTropoe mpeacTaBiseT coboil cobwiTHe,
COCTOSsIIee U3 MOABJICHUH XOTS ObI 0JJHOro U3 coObITHH A 1 B.

IIpumep: Bpocaercs kyOuk cobbrtie 4 — Beinaget yucio 2. CobuiTHe B — BhIMAgeT
HedeTHoe uucno. Toraa cobeitue C=A+B. Byner cocTosTh B BRINANEHMHM IBOMKH HIIH
HE4EeTHOTo Yucia

2. [lpou3BesieHue

Cob6riTue C Ha3bIBaeTCs MPOU3BEACHUEM A U B, €ClI OHO COCTOMT M3 BCEX COOBITHIA,
BXOASAMMX U B A, 1 B B,

IIpnumep: C=4-B (A- Bemaget 3, B — Bemager HeueTHoe uncio). Torna C cocTOUT B
BBINTaJJ€HUH TOJBKO YHCa 3, Tak Kak 3 SBJISETCS HEYETHBIM YHCIIOM.

3.IIpoTHBONONOXKHOE

CobbITHe Ha3bIBa€TCS NPOTHBONOJOXKHBIM COOBITHIO A, Ha3BIBA€TCS COOBITHE,
cocTodllee B HEMOABICHHH CoObITHS A. OO03HayaeTcs NPOTHBOIONOXKHOE COOBITHE

CHMBOJIOM A .

Hpnmep: [IpoTuBONONOXKHEIME COOBITHAMHU SBJISIOTCA HPOMax W IONAJAHHE IMpH
BBICTpEJIE, MM BBINAACHUH repba Ui HUQpEI IPA OXHOM M0I0PACHIBAHNY MOHETHI.

BepositHoCcTh COOBITHH

a) CTATHCTHYECKMil OAXO.

PaccMOTpHUM HEKOTOpPOE KOJIHYECTBO HCIBITAHHM, B pe3yJbTaTe KOTOPHIX MOSBHUIOCH
cobritHe A. ITycTh 6BUIO NMPOHM3BENCHO N MCIBITAHUH, B pe3ysibTaTe KOTOPBIX COOBITHE A

m
TIOABHJIOCH POBHO m pa3. Toraa OTHOLIEHHE — - HAa3bIBAIOT OMHOCUMENbHOU YACMOMOU.
n

Taxxe npu GONBIIOM KOJIMYECTBE NOBTOPEHHH HCHBITAHUS YaCTOCTH COOBITHH Mao
H3MEHAETCA M CTaOMIIH3MPYETCA OKOJIO ONPENEICHHOIO 3HAa4YeHUsA, a IpH HeOObIIOM
KOJIMYECTBE IOBTOPEHMH OHa MOXET NPHHHMAThb pa3NH4Hble 3HaueHHd. Kaxmoe Takoe
3HAYEHHE B KOHKPETHOM CIIy4ae MPUHATO Ha3bIBaTh BEPOSITHOCTHIO COOBITHS A U 0603HAYAIOT
P(4).

Tax xak n Bcerna 6onpine OO paBHO N, TO BEPOATHOCTh 3aKIIOYEHA B MHTEpBAlC:
0<P(4A<1.

IIpuMepoM MOXET CIIYXHTh BhblManeHue repba win nudpsl mpy GPOCaHUH MOHETHI,
KOTOpOE SIBJAETCS NPOCTHIM H HAIVIAAHBIM HCIBITaHHEM. [IpakTHka YenoBeka FOBOPUT O TOM,
910 NpH GosbmoM uncie 6pocannii npuMepHo B 50% ucnbITanuit Beimaget rep6, a B 50% —
uudpa. A 3T0 yXe ONpeneNcHHas 3aKOHOMEPHOCThb. 37iech Hac MHTEPECYET He pe3ysbTar
OTAEABHOro NoAGpackIBaHMs, a TO, YTO MOTYYUTCS NI0CIe MHOTOKPATHBIX OAOpachIBaHHA.

0) KJIaccHYecKoe onpeaeicHHe.

B HEKOTOpBIX Cily4ass BEPOATHOCTH COOBITUH MOIYT OBITH JIETKO ONIPEAESIEHBl UCXOA
U3 ycinoBui ucnbitanui. [TycTh HCIBITAHHE HMEET N BO3MOXHBIX HCXOIOB, TO €CTh COGRITHH,
KOTOPEIC MOTYT HOSBHTHCA B PE3YJILTATC JaHHOTO HCIBITAHHA. HpI/I KaXIOM IIOBTOPCHHH
BO3MOXHO IIOSIBJICHHE TOJNBKO OJHOTO M3 JAHHBIX HCXOJOB (TO €CTh BCE N HCXOIOB
HECOBMECTHBI). Kpome TOro, mo yclOBHsSIM HCIBITAaHHA HENb3d CKa3aTh KaKHe HCXOIBI
HOABJIAIOTCS Yallle JPYTHX, TO €CTh BCE HCXOJIBI SBISIOTCS PAGHOBOIMONCHBIMYU. JIOYCTAM
TENEPh YTO IPH N PaBHOBO3MOXHBIX HCXOJaX MHTEPEC IpEICTaBisdeT cCoObITHE A, KOTOpOe
TIOABJIAETCA TOJBKO IIPH M HMCXOJax M He MOSBIAETCS IPH OCTAIBHBIX n-m ucxopax. U
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IOPHUHATO TOBOPUTH, YTO B AAHHOM MCHOBITAHHM HMMEETCA N CIy4aeB, W3 KOTOPHIX m
OIaronpHATCTBYIOT MOSABIECHUIO coObiTs 4. B TakoMm ciiyyae BEpOATHOCTH MOXHO
BBIYMCIIMTH, KAK OTHOINEHHE YHCJIA CiIydyaeB OJarompHATCTBYIOUINX MOABICHUIO COOBITHS A
(1.€. m), k o0meMy 4HuCIy BCeX HCXONOB n: P(A4) = 7.
n

Ipumep 1. U3 konoas! ¢ 36 nepeMellaHHBEIME KapTaMH Hay/ia4dy M3BJIEKaeTCs OAHa
KapTa. M3Bedenre Kaxuoi KapTel U3 36 sABNAETCS PaBHOBO3MOXHEIM coObitheM. [Toaromy
BEpOSTHOCTh H3BJIeUeHHs "kKopomst" coctasnset 4/36 = 1/9, kapThl BeIbpanHo# MacTu — 9/36 =
1/4, xapTsl BeIOpanHOro 1BeTa — 18/36 = 1/2.

IIpumep 2. Bpocaiot nBe UrpajibHble KOCTH. TpeOyeTcs HalTH BEPOSITHOCTb TOTO, YTO
CyMMa OYKOB JETHTCS Ha 5. BO3MOXHbBIE CyMMBI OYKOB, Aensiuecs Ha 5, pasuet 5 u 10.
Co6bITHIO "cyMMa 04KOB paBHa 5" GnaronpusatcTByioT cobrrtus (15 4), (2; 3), (3; 2), (4; 1), a
cobbITHIO "cyMMa 0ukoB paBHa 10" — coGertus (4; 6), (5; 5), (6; 4). Taxum obpa3zom, YuCO
6J1arONpHUATCTBYIONIMX MCXOAOB PABHO 7, ObLiee YHUCIIO PABHOBO3MOXHBIX HCXO0B — 6 " 6 =
36, T03TOMY BEPOSTHOCTH COOBITHS ""cCyMMa OUKOB AenuTces Ha 5" Gynet 7/36.

Ipumep 3. BeposarHocts usBineueHus Oenoro mapa (coGwithe B) u3  ypHBI,
cozepalleil TpH YepHbIX U 4eThipe Oenbix mapa: p(b) = 4/7.

3ansTne 2

1. B 9 xmacce 10 yueGupix npeameroB. CKOJNBKMMHM CIOCOOAMH MOXHO
IIOCTaBHTh B CpeJly NIEPBBI U BTOPO#t YpOKU?

2. Jlna cocraBieHus ABYX KoMaHj u3 40 denoBeK Hamo BhIOpaTh KanuTaHOB
komanz. KakuM 4uciIoM ¢criocoGOB 3TO MOXHO cAeJaTh?

3. Ha Tpu npusoBeix Mecra mperenayioor Bacs, Juma u Kona. Kakum ynciom
C1I0cO00B MOTYT paclpeeIMThCS IPU30Bble MecTa?

4. CKOIBKO CYIIECTBYET TPEX3HAYHBIX YHCE, OKAHUMBAIOIMXCA TPOHKOA?

5. B naptun 10 noTepeiiHbIX GUIETOB BHIMTPHIIHBIMHE ABIAI0TCA 5. [IprobpereHo
3 6miteta. B CKONBKUX CIydasx Cpe¥ HUX €CTh XOTS Obl OUH BBIMIPBIIHBL?

6. Yeteipe ¢yrGonmcra, ueThipe XOKKeMcra M jaBa OackerGonucra XOTAT

chororpadupoBaThCs, CTOS B OfUH P, HO TaK YTOOBI MPENCTABUTENH OJHOIO BHAA CIOpTa
crosin pagom. KakuM wiciioM cnoco6oB OHM MOTYT C/I€NaTh 3T0?

7. B HeKoTOpOM LIapCcTBE He GbUIO JBYX XKUTeNElH ¢ 0XHHAKOBEIM HaGopoM 3y0oB.
KakoBo MakCHMaJIbHOE KOJIMYECTBO JKUTENeH 3TOro rocyaapcraa?
8. B ypue nexat 10 xeToHoB ¢ uncnamu 1, 2, 3, 4, ..., 10. 13 Hee BEIHMMAIOT TpH

KeToHa. Bo CKOJIBKMX Cilydasix CyMMa HalHMCaHHBIX Ha HUX uHcel pasHa 97 He Menbiue 9.

3ansaTue 3

1. CKonpKuMH CIOCOOaMH MOXXHO pa3jioKHTh B JiBa KapMaHa IATh KYIOp
noctounctsoM B 10, 50, 100, 500 u 1000 py6neit?

2. U3 necatu BoneHGoMbHBIX Msyel, 0603HaueHHbIX dpamu ot 1 10 10, Hyx)HO

BLIOpaTh NATH MsYed Tak, YToOBl Cpelu BBIOPAHHBIX ObLT 3JIEMEHT MA4 ¢ HOMEPOM J.
CKOJIBKUMH cIIOCOOaMH 3TO MOXKHO CAENATh?

3. CKOIBKO MOXKHO COCTaBHTH NATHOYKBEHHBIX CJIOB M3 7 TIlacHBIX H 25
COTTIaCHBIX OYKB, €CJIM IJIaCHBIE U COTJIacHbIe JOJIKHBI YePER0OBATHCA?

4. CkonekuMHu crniocobamMu MoxHO pa3duts 20 ¢yTrbomucToB Ha JABE KOMaH[BI
Tak, YTOOBI O/THA cofepxkana 3 yeloBeka, a Apyras 15 ?

5. B0 CKOIBKHX JEBATH3HAYHBIX YKCIaX Bce HUGPHI pa3IHYHbI?

6. CKONMBKO pasiMUHBIX IATH3HAYHBIX YHCENl MOXKHO 3alHcaTh M3 HUdp ducia
273485961 Tak, 4yTOOBI YeTHBIE U HeYeTHbIE UGB! B YHUCIIE YEPEJOBATHCH?

7. JlpaquaTh pa3iMuHBIX KHHUI OTJAaHO ABYM mpojgaBuaM. CKOMBKUMH criocobamu

OHH MOTYT pacupenacinTh, €CJIN BCC KHUTH MOT'YT OBITH OTIAHBI OJHOMY nponaBuy?



3ansiTue 4

1. Bpoiensl aBe urpaipHble KocTH. HaliTH BEpOATHOCTH TOro, 4YTO: a) CyMMa
BBINABLIMX OYKOB paBHa ceMH; 0) cyMMa BBIIIAaBIIHX OYKOB paBHa 8§, a pa3HOCTh YETHIPEM; B)
CyMMa BBINABIINX OYKOB PaBHA BOCbMH, €CJIH H3BECTHO, YTO MX Pa3HOCTh paBHA YETHIPEM; T)
CyMMa BBINaBIINX OYKOB PaBHA IISTH, a IPOU3BEICHHE — YEThIpeM?

2. B samuxe umeercs 10 onnHaKkoBBIX AeTaneil, MOMeYeHHBIE HOMEpaMH 1, 2, ...,
10. Haynady u3piedeHsl mecTsb getanei. HaliTi BepOATHOCTB TOTO, YTO CPeM M3BIECYEHHBIX
Ietanel okaxyrcs: a) aetaib Nol; 6) meramu Nel u No2,

3. KakoBa BEpPOATHOCTH TOrO, YTO M3 INECTH OTMCYCHHBIX YHCE]T B KapTOYKE
«Cnoptioro» (urpa u3 49) k uncen 6yayT BEIMTPBILIIHEIMH,
4, Uspectro, uro cpenm 40 ydactHHKOB uMetoTcs 10 mactepoB cnopra. Cpenu

BCEX YYaCTHHMKOB CIy4aiHBIM 00pa3oM BeIOpajM NEPBYIO NATEPKY, HAWIWUTE BEPOSTHOCTD,
9TO B 3TOH MATEPKE NPUCYTCTBYIOT POBHO 2 MacTepa CropTa.

S. Ha xaprouxkax Hammcansl OyxBer: A, 3, U, K, JI, T, V, ¥V, ®, b. Bemumatot
Hayraj OJAHy KapTOYKy 3a JpYrod M pacKIaJbIBalOT B TOM MOPSAKE B KAKOM OHH ObLIH
BoIHYTEL. HaliTh BepoATHOCT TOro, 4YTO Ha KapToykax OyAeT HamucaHo CIOBO
OU3KVIIBTYPA.

6. Bo BcepoccuiickoM gHe Oera KaKJOMYy YYaCTHHKY [PHCBaMBAJICH
ONpE/IEICHHBIH YeThIpEX3HAuHbI HoMep. M ObUTa npoBeneHa akuusg BCEM TEM y KOTO Ha
HOMeEpE BCTPEYArOTCs Ba pa3a nu¢pa 7 Moay4aloT B OJAPOK KPYKKY. OnpeaenuTe CKOIbKO
KPYXEK JIO/DKEH IIPUTOTOBUTH CIIOPTKOMHTET.

3ansatue §

IlpuBeneM OCHOBHBIE NMpPaBHIIA, NO3BOJSIONIME ONpPENETHUTh BEPOSTHOCTD IOSBICHHS
CJIOXKHOTO COOBITHS, COCTOSAIIEro U3 GoJiee MPOCTHIX COOBITHI, BEPOSITHOCTh KOTOPHIX HaM
H3BECTHA.

1.BeposaTHOCTs 1ocTOBEpHOroO coOBITHS paBHA equnune: P(E)=1.

2. BepoarHocTs HEBO3MOXKHOTO coObrTus pasHa 0: P(II1)=0.

3. BeposATHOCTE NpPOU3BENCHMS HE3aBUCHMBIX COOBITHII paBHA [POH3BEICHHIO
BeposATHOCTEH 3THX coObITHit: P(AB)=P(A)P(B).

IIpamep: IlpecTynmHuk uMeeT 3 kmoua. B TeMHOTe OH OTKpbIBaeT aBEph, BHIOMpas
KJII0Y cTy4aiiHbIM o6pasoM. Ha oTkperTe kaxmo#t u3 aBepeil oH Tpatut 5 cekyHn. Haiitu
BEPOATHOCTB TOTO, YTO OH OTKPOET BCE JIBEPH 3a 15 CeKyH..

Pemenne. Ilycte coObitHe A — “OTKpBITHI Bee aBepu”. PazoGheM 3T0 COOLITHE Ha
6onee npocrteie. [Tycts B — “otkperTa 1-9%, C - “ oTkphITa 2-9°, a D — “ oTKpHITA 3-5%, Torna,
A=BCD mno omnpenenennio mnpousBencHus cobbituil. CrnenosarensHo P(A)=P(BCD). Ilo
TEOPEME O BEPOSTHOCTH NPOM3BEACHHS He3aBUCUMBIX cobObrtHit P(BCD) = P(B)P(C)P(D).

Onpenenenne. YCI0BHOH BEPOATHOCTBIO COOBITUSA A, IIPH YCJIOBHH, YTO IPOHM3OIILIO
cobuiTue B, HasbBaeTcs oTHomeHME BeposTHocTed P(AB) x P(B) u oGosHauaercs Pa(B):

P, (A)= M
P(B)

Ilpumep: bpocaercs wrpanbHbl KyOuk. KakoBa BEpOATHOCTH TOrOo, YTO BBIAIO
4MCNIO O04YKOB, Oojbiie Tpex (coObiTHE A), €CJIM H3BECTHO, YTO BBIAJa YETHAs IpaHb
(cobriTue B)?

Pemenue. Cobwituio . B cootBeTcTByeT BBIMamenne umcen 2,4,6. CoOwblTHIO A
BBINazeHue uncen 4, 5, 6. Cobuitnio AN B — 4, 6. [lostomy, ucrions3ys GopMyny ycrnoBHOM

P(4B) 2 3 _2

P(B) 66 3
4. BeposTHOCTh IPOU3BEACHHUS 3aBUCUMBIX COOBITHI paBHa:
P(AB)=P(A)PA(B).

BepositHocTH nonyunm: Py(A) =



IIpumep: V3mMeHuM 3amauy: cuMTaeM, YTO NPECTYNMHHUK — 3aObIBUMBBIA YEJIOBEK.
ITycTh mpecTynmHHK OTKpHIB ABEpb, OCTaBsfeT K04 B Heil. KakoBa Torna BeposTHOCTH, 4YTO
OH OTKpOET Bce BepH 3a 15 cex?

Pemenne. CobbiTue A — “oTKphITHI Bee asepu”. Onats, A=BCD no omnpezeneHuio
npousBenenus cobprruii. CnenoBarensio P(A)=P(BCD). Ho, teneps cobbitus B, C u D —
3aBucuMbl. [lo Teopeme O BEpOATHOCTH NpoW3BeleHUA 3aBUCUMBIX cobbrTuii P(BCD) =
P(B)P(C|B) P(D|BC).

Beruncium sepostaoct : P(B)=1/3, Pg(C)=1/2 (xymoua ocTanoch TONBKO 1Ba H OIHH
13 HuX noaxoaut!), Ppc(D)=1/1 u, 3nauut, P(A)=1/6 .

5. BepoATHOCTH CyMMBI HECOBMECTHBIX COOBITHH paBHa CyMME HX BEPOSTHOCTEH.

P(A 1+ Axt...+ Ap)=P(A))+ P(A2)+...+ P(Ay).

Ipumep: B ypue 5 6enbix, 20 xpacHbix U 10 uepHbIX MapOB, HE OTIMYAIOLIUXCS 110
pazmepy. lllapbl TIHaTenbHO HMEpeMEMIMBAIOT W 3aTeM Hayraj BblHMMaloT 1 map. Kakosa
BEPOATHOCTh TOTO, YTO BEIHYTHIN mIap OKaxeTcs OeNbIM UM YEPHBIM?

Pemenne. [TycTs coObiTHE A — mogBieHHe Gesloro WM YepHoro mapa. Pazobeem 310
cobbiTue Ha Gosnee mpocthie. [Iycts B1 — nossienne Genoro mapa, a B2 — yepHoro. Torza,
A=B1+B2 no onpeznenenuio cymmsl cobrituii. CnenoBatensto P(A)=P(B1+B2). Tak xax Bl
1 B2 — HecoBMecTHBIE COOBITHS, TO IO TEOpEMe O BEPOSATHOCTH CYMMBl HECOBMECTHBIX
cobprtuit P(B1+B2) = P(B1)+P(B2).

6.BepoATHOCTh CyMMBI HPOU3BOJIBHBIX COOBITHI paBHa CyMME HX BEpOSTHOCTEH 0Oe3
BEPOATHOCTH MPON3BEACHUS COOBITHH

P(A+B)=P(A)+P(B)-P(AB).

B obmeM ciyyae naHHas GopMyJIbl BBIMIAAUT TakK:

P(4,- 4, -...-A,,)=iP(Aj)—ZP(A,.-Aj)+ S P44, 4) + et (<)) P(A4 Ay e 4,)

i<j i<j<k

IIpumep: Bexyrcs momckm OBYX npecTynHHUKOB. Kaxplii M3 HHX HE3aBHCHMO OT
JIPyroro MoxeT ObITh OOHapykeH B TeUeHHe CYyTOK ¢ BepoaTHocThIO 0,5. KakoBa BeposATHOCTH
TOT'0, YTO B TEUEHHE CYTOK OyneT oOHapykeH XOTA GBI OAUH NPECTYITHUK?

Pewenne. Ilycth coGeitHe A — “oOHapyeH XOTS Obl OAMH NpecTYNHUK. Pa3obrem
310 coOniTHe Ha Gonee mpocthie. [Iycte B1 — oOHapyxeH mepBblif NpecTynHUK, a B2 —
obHapyxeH BTopod mnpectynmHuk. Toraa, A=B1+B2 no omnpeneneHuio CyMMBbl COOBITHI.
CnenoBarensso P(A)=P(B1+B2). Tak kak Blu B2 — coBMecTHBIe COOBITHS, TO IO TEOPEME O
BEPOSTHOCTH CyMMBbI COOBITUI

P(B1+B2) = P(B1)+P(B2)-P(B1 B2) = 0,5+0,5 - 0,25=0,75.

3ansTHe 6

1. 3agymaHo ABY3HayHoe uucio. HaliTm BEpOATHOCTB TOro, 4YTO 3a]yMaHHBIM
YUCJIOM OKaXeTCs: a) CilydyaiiHo Ha3BaHHOe JBY3HauyHOe 4HUCI0: 6) ciyyaHO Ha3BaHHOE
JBY3HAYHOE YUCIIO, HHGPBI KOTOPOro Pa3IU4HBI?

2. Momnera Opomena nBa pa3a HallTH BEpOATHOCTb, YTO XOTS OBl OJHH pa3
nosBHTCA repb.
3. B xopobxe uMeeTcs 1IeCTh OJMHAKOBBIX JKETOHOB C Pa3IMYHBIMH HOMEDPaMH.

[lo omHomy Haymady u3BiekaroT Bce KyOuku. HaiiTw BepoSTHOCTH TOro, 4TO HOMEpa
U3BJICUEHHBIX KYOHKOB NOSABATCS B BO3pacTarouleM MOpsjKe.

4. B suuxe umeercs 15 petaneit, cpemn kotopbix 10 okpamenHbIx. COOpmuK
HayJa4y H3BJIeKacT TpH JeTand. Hafiaure BepOATHOCTH TOrO, YTO H3BJICYEHHBIE JETAJIH
OKaXyTCs OKpallICHHBIMH.

5. B BoneiibonpHON koMaHne 6 MactepoB cnopra M 4 kanaupaTta. Haynmauy
BLIODaHHBIM CEMH 4YeloBeKaM Jamu npeMmuio. HaliTu BepoATHOCTH TOro, 4TO Cpeau
NOJTYYHBIIMX [IPEMHIO OKaXyTCa TPH KaHJUAaTa B MacTepa cnopra?
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6. B kxopoOke HATH OJMHAKOBBIX H3AENUH, NpHYEM TPH W3 HUX OKpALUCHBL
Haynauy ussnedens! qBa uzgends. HaliTH BeposATHOCTH TOTO, YTO Cpely JBYX HU3BJIEUEHHBIX
U3JIeIMi OKaXyTCA: a) OJHO OKpallleHHOE U3zienue; 0) 1Ba OKpalleHHbIX H3/IeIHs; B) XOTA OBl
OJTHO OKpaIlEHHOE H3/IEIHE.

7. B simuke 10 geraneii, U3 KOTOpHIX 4YeThipe okpamensl. COOpIIUK Haynauy B3si
TpH netand. HaliTi BEpoSTHOCTB TOTO, YTO XOTs OBl OZIHA U3 B3ATHIX JeTaNIel OKpalleHa.
8. JlBa cTpenka cTpeNsiOT B MHIIEHb. BepoSTHOCTH MonagaHus B MHUIIECHb IPU

OJTHOM BBICTpelie AJs mepBoro crpenka pasHa 0,7, a ana stoporo 0,8. Haiftu BeposTHOCTD
TOT0, YTO IPH OAHOM 3&JIIE B MUIIECHb [IONAJET TOJBKO OIHH U3 CTPEJIKOB.

Jlomamuee 3a1aHue

1. Mosery 6pocatoT aBa pa3a. HaliTu BeposiTHOCTE TOTO, YTO XOTS OBl ONUH pa3
nosisurcs repd.

2. KakoBa BepOATHOCTh TOrO, YTO M3 IIECTH OTMEUYEHHBIX YHCEN B KapTOUKE
«Cnoptioro» (urpa u3 49) k uncen 6yayT BEIMTPBIIIHBIMHU.,

3. BeposTHOCTE OZHOrO MomnajaHMs B LEJb IIPH OAHOM 3ajle U3 ABYX OpyZAHH
paBHa 0,38. HaiiTi BeposATHOCTD ITOpaXKEHHS LEIH IPH OJHOM BBICTPEJIE IIEPBBIM H3 OPYAMIA,
€CJI U3BECTHO, YTO UL BTOPOTO OpYHsl 3Ta BEPOATHOCTH paBHa (,8.

3ansTue 7

1. Otnoen TEXHHYECKOTO KOHTPOJS HNpOBEpAeT H3AENMs Ha CTaHIApTHOCTb.
BepostHOCTE TOrO, 4TO M3AENME cTaHAapTHO, paBHa 0,9. Haiitu BeposTHOCTH, TOTO, YTO H3
JBYX MPOBEPEHHBIX U3AEIMH TOIBKO OJHO CTAaHAAPTHOE.

2. Bbpomens! Tpu urpansHsle KocTH. HaliTH BEpOSTHOCTH CleoyIONIMX COOBITHI:
a) Ha JIBYX BHINABIOMX FpaHAX MOSBHTBCA OJHO OYKO, a HAa TPEThEH IpaHH — APYTO€ YHCIIO
OYKOB.

3. BepostHOCTh NMonajaHus B MHUIICHb CTPEJIKOM IPH OJHOM BBICTpElE paBHA
0,8. CxonbKO BBICTPENIOB JOJDKEH IMPOM3BECTH CTPEOK, YTOOBI C BEPOSATHOCTHIO, MEHbIIEH
0,4 MoxHO 6BLT0 0XUIATH, YTO HE OyI€T HU OJTHOTO MpoMaxa?

4. B uuranbHOM 3ane MMeeTcs LIECTh YY€OHHKOB MO TEOPHH BEPOATHOCTH, M3
KOTOPHIX TpH B neperuiere. bubnuorekaps Haynady B3s1 aBa yuyeOHHKa. HaiiTH BepoATHOCTD
TOro, 4uTO 00a ydyeOHHKa OKaXYTCs B IIEpeILIeTE.

5. Cpenn 100 noTepeHHBIX OMIETOB €CTh 5 BHIMTPHINHBIX. HaliTH BEeposSTHOCTS
TOTr0, YTO 2 HayAauy BEIOpaHHBIE OMIIeTa OKaXYTCS BHIUTPHIITHBIMH.

6. B nexe paboraior 7 MyX4YdH M TpU XeHIIUHBL. Haymauy otoOpaHBI TpH
yeJsioBeka. HaiiTu BEPOSATHOCTD TOTO, YTO BCE OTOOPAHHBIE JIHIIA OKAXKYTCH MY)KYHHAMH.

7. Crynent 3naet 20 u3 25 Bonpocos nporpammsl. Haiitu BeposTHOCTB TOTO, UTO
CTYACHT 3HaeT MPeIJIOKEeHHBIE eMy dK3aMeHaTopaM TpH BOIIPOca.

Jlomammnee 3ananue

1. B smmke 10 neraned, cpeau KOTOpBIX LIECTh OKpauleHHbIX. COOpIIMK Hayxady
U3BJIEKAET 4YeThIpe JeTaiu. HalTh BeposSTHOCTB TOro, YTO BCE H3BJICYEHHBIE ACTAIH
OKaXKyTCsl OKpallIeHHBIMH.

2. BeposATHOCTH TOro, YTO HYXHas J€Tajlb HAXOOUTCS B IIEPBOM, BTOPOM, TPETHEM,
YeTBEPTOM AIIHKe cooTBeTcTBeHHO paBHHI 0,6; 0,7; 0,8; 0,9. Haiiti BeposTHOCTH TOTO, UTO
JeTalb COAEPXKHTCA: a) He Gojiee yeM B TpeX sIKKax; 6) He MeHee YeM B JIBYX SIIHKaX.

3ansaTne 8

Onpenenenne. CoOBOKYITHOCTb COOBITHH Aj, Ay, ..., A, Ha3pIBaeTCs TIOJHON IpyNNon
COOBITHIA, €CITH BBINOJHAIOTCS CIEAYIOLHE YCIIOBHS:

a) OHa ONMHCHIBAET BCE BO3BMOXKHBIE HCXOBI;

0) coOBITHSA MOMAPHO HE3aBUCHUMBI H HE COBMECTHBIL.

[lycte naHO coObITHE A, OHO MOXET HACTYNHTh NpPH TOSBICHHM OIHOIO M3
HecoBMecTHBIX CoOwiTHil B, B,,..., By, koToprle obpa3yior nonnyio rpynny. Ham Ttaxoke
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H3BECTHBI BepoaTHOCTH P(A/B)), P(A/B,), ..., P(A/B,) . Kak MOXHO HalTH BEPOATHOCTD

cobbrTust A? OTBET Ha 3TOT BOIIPOC JIAET.

BeposTHOCTb cOObITHA A, KOTOPOE MOXET HACTYNHUTH JIMIIb IPH YCIOBHHU MOABICHUU
OJHOTO W3 HECOBMECTHBIX COObITHH B;, B,,..., B, obpasyrommx nonHyro rpynmy, paBHa
CYMMe MpPOHM3BEIEHUN BEPOSTHOCTH KAXKJOTO M3 3THX COOBITHH Ha COOCTBEHHYIO YCIIOBHYIO
BEPOSITHOCTD:

P(A)=P(B,)P, (A)+ P(B,)P, (A)+...+ P(B,)P, (4).

3ty dopMymy Takxke Ha3bIBAIOT HOPMYJIOH MOTHOH BEPOATHOCTH.

IIpumep: B nposeaenun omepanuyd 1Mo OCBOOOMXAECHHIO 3al0)KHMKOB y4YacTBYIOT 2
rpynnsl cHainepoB: 10 yenosek ¢ BuaToBKOH OIT21 1 20 yenoBek ¢ AKM47. BeposTHocTh
nopaxenus u3z OI21 — 0,85, a AKM47 — 0,65. HaiiTu BeposSTHOCTH TOTO, YTO IPHU OJHOM
BBICTpEJIC POXU3BOJIBHOTO CHaMIepa IpecTyNHUK OyAET OPaXeH.

Pemenne. Ilycts cobbrrue A — “npectynaux nopaxeH”. Pazobpem 310 coObITHE Ha
Oonee mpoctele. [IpectynmHuk Moxer ObiTh mopaxeH ymbo u3 OIN21, nmuGo u3z AKM47.
BepoaTHOCTh TOro, 4TO HpPOM3BOJBHBINA cHaiinep BoopyxeH OII21 (cobwmitme H1) paBHa
10/30. BepoATHOCTD TOro, 4TO HMPOM3BONBHBIA CHainep BoopyxeH AKM47 (cobbitue H2)
pasna 20/30.

BeposATHOCTH TOrO, YTO NPECTYIHHUK IIOPaXXEH paBHA:

P(A)= P(H1)P,(H1)+ P(H2)P (H2)= —15% -0.85+ % -0.65

CocraBuM 3agauy: Ilycth naHo coOwbiTHe A, OHO MOXET HacCTyNMTh MPH MOSBICHHH
onHoro u3 HecoBMmecTHbIX CobriTuil By, By,..., By, KoTOpHIe 00pa3yioT noiHyio rpynmy. Tak
KaKk HaM 3apaHee He HM3BECTHO, KaKoe COOBITHE HACTYNHT, MX HAa3bIBAIOT THIIOTE3aMHU.
JlomycTuM, 4TO NPOHM3BENEHO HCIBITaHHE B pe3yJbTaTe, KOTOPOTO MOSBHIOCH COOBITHE A.
ITocTaBuM cBoOeit 3afauei ONpeaeTuTh KaK U3MEHHIIMCH BEPOSTHOCTH MIIOTE3, B CBSI3H C TEM
4yTo COOBITHE A YK€ HacTynmwio. [[pyrumu cloBaMM ONpEENUM CleAyIOIlUe YCIIOBHBIE
BEPOATHOCTH:

P,(B,)), P,(B,),... P(B,).

OmnpenenuTh AaHHBIE BEPOSTHOCTH MOXHO mpH oMoy ¢hopmynsl Beiieca:

P(B,)P, (4

P,(B)=" ;,)(A')( ),

Samerun P(A) = P(B,)P, (A)+ P(B,)P, (4)+ ...+ P(B,)P, (A)
IOy UHM:

p ) P(B,)P, (4)

P(B,)P, (A)+ P(B,)P, (A)+ ..+ P(B,)P, (4)

IIpumep: Ha cxnag nocrynuno 1000 noamunaukoB. M3 vux 200 usroroBiaeHsl Ha 1-
M 3aBojie, 460-na 2-M u 340 — Ha 3-M. BeposATHOCTB TOro, 4TO MOAUIMITHUK OKaXeTCA
HECTaHapTHbIM, Ui 1-ro 3asona paena 0,03, mna 2-ro — 0,02, gns 3-ro — 0,01. Bastsrid
HayJady MOMIUIHIHUK OKa3alics HeCcTaHAapTHhIM. KakoBa BEpOATHOCTH TOrO, YTO OH
u3rotonieH 1-M 3aBogoM?

Pewenne: Ilyctb A — coObITHE, cocTosimiee B TOM, uTo B3aThii [logmmnank
HecTaHAapTHbIH, a — H), Hy, H3, rumoTessl, 4To OH H3roTOBJIEH COOTBETCTBEHHO 1-M, 2-M MM
3-M 3aBojgoM. BepostHocTH ykaszawHbBIX runore3 cocrasiasior : P(H;)=200/1000=0.2,
P(H,)=460/1000=0.46, P(H;)=340/1000=0.34.

W3 ycnoBus 3apauu cnenyet, uyto p1=Pu1(A)=0,03; p2=Pm(A)=0,02; p3=Pu3(A)=0,01.

Haiinem BepoATHOCTP TOro, YTO MOAINMIIHUK, OKa3aBUIMKCA HECTaHJAPTHBIM,
usrorosieH 1-m 3aBoqoM. [To popmyne Beiteca umeem:
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P(H)p, _ 0.2*0.03

P,(H)= = =0.322
P(H,)p, + P(H,)p, + P(H,)p, 0.2*0.03+0.46*0.02+0.34*0.01
3auarue 9
1. Cpenu N 3K3aMeHalMOHHBIX OMJIETOB N «CYACTIMBBIX». CTYAEHTBI NOAXOIAT

3a OWJIleTaMH OIMH 3a JPYruM. Y Koro Oofibllie BEPOATHOCTH B3STh CHACTJIMBBIA OHIeT: y
TOr0, KTO MOAOLIEI IEPBBIM, WJIH Y TOT0, KTO nomomesn BTopbiM? KakoBa BEpOSTHOCTD B3ATh
«CYACTJIUBBIN» OWJIET y NOCIEIHETO CTYACHTA?

2. OK3aMEHallMOHHbIX OWJIETOB coIepXar Mo 2 BONpOCa, KOTOpble HE
HOBTOPSAIOTCA. DK3aMEHYIOINMICS MOXET OTBETHThL TOJBKO Ha 25 BoIpocoB. OnpenenuTth
BEPOATHOCTH TOTO, YTO 3K3aMEH OyAeT ClaH, €CIH s 3TOro JOCTAaTOYHO OTBETHTh Ha /Ba
BONIpOCa W3 OJHOTO OWieTa WIM Ha OAWH BOIPOC W3 IEpPBOro OHJieTa M Ha yKa3aHHBIH
JOTIOTHUTENBHBIN BOIIPOC U3 Apyroro Ounera.

3. Bo BpeMs HcHBITaHMH OBUIO YCTaHOBJIEHO, YTO BEPOSTHOCTH O€30TKa3HOM
pabotel nmpubopa mpu OTCYTCTBHH HoBpexaeHu# paBHa 0,99, mpu neperpese — 0,95, mpm
Bubpamuu — 0,9, npu Bubpauun u neperpese — 0,8. Halitu BepostHOCTh P1 OTKa3a 3toro
npubopa Bo BpeMs pabOTHI B JKapKHX CTpaHax (BepoATHOCTH meperpeBa — 0,2, BHOpauuu —
0,1) u BeposatHocts P2 oTkasa Bo Bpems paboTbl B mnepensuraroineiics gabopaTopuu
(BeposiTHOCTE meperpeBa — 0,1, BuOpanum — 0,3), ecnu cuuTaTh HEperpeB M BHOpAIHIO
HE3aBHCUMBIMH COOBITHAMH.

4, [To xanamy cBasu nepenarot cuMBoibl A, B, C ¢ BepoarHocTamu 0,4; 0,3; 0,3
COOTBETCTBEHHO. BeposTHOCTD HcKaxeHHA cuMBona paBHa (0,4, U Bce HCKaKEHHS
paBHOBEPOSATHBIL. J{1 yBelIHYEHHS HAJSKHOCTH KaXJbIi CHMBOJ IOBTOPSIOT YETHIpE pasa.
Ha Beixome Bocnpunsim mnocienoBatenbHocTh BACB. KakoBa BeposTHOCTH TOro, 4TO
nepenantu AAAA, BBBB, CCCC?

5. Ha naOmonaTtenbHOH CTaHIMM YCTaHOBJICHB! 4 paIHOJIOKATOpa pa3jIMYHBIX
KOHCTPYKIHH. BeposatHOCTs 0OHapy>xeHHS 1esiel ¢ MOMOIIBIO IEPBOro JiokaTopa pasHa 0,86,
Broporo 0,9, tpersero 0,92, yerseproro 0,95. Habmoparens Hayraj BKIIIOYAeT OOHH W3
nokaropoB. KakoBa BepoITHOCTE OOHapyeHHs 1enu?

6. BepostHOoCcTh TOrO, uTto ABOoe OnmM3HenoB Oyayr omHoro moia 0,64, a
BEPOATHOCTb POXACHHUS B JBoMHE nepBbiM Maybunka 0,51. Haiitu BeposTHOCTH TOTO, 4TO
BTOpO# 13 6iin3HenoB OyAeT MaJIbuHKOM, IPH YCIIOBHH, YTO MEPBLI# H3 HUX MaIbYHK.

Jlomamnee 3aaanne

1. Hexoropas nerans mpoM3BOAMTBECA HA ABYX 3aBojax. M3BecTHO, 4yTo 00beM
NPOAYKUUH IIEPBOrO 3aBOJAa B K pa3 mpesblmact obvem BrOoporo. Jlons O6paka Ha nepBoM
3aBoge 0,3, Ha BropoM 0,2. Hayram B3stas nerans okasanace OpakxoBanHO#. Kakoma
BEPOSATHOCTH TOTO, YTO 3Ta AETallh BHINYIIEHA HEPBEIM 3aBOJOM?

2. Cpenu xeHmuH — u3bupateneit 70% nomnepxuBaroT KaHauaaTa A, a Cpeau
MyxuuH 60%. MHcnone3ys 7naHHBIE IIEpENHCH, COTJIACHO KOTOPHIM JIOJIA  JKEHINUH
n3bupareneii cocrapnger 55%, oueHUTh BEPOSTHOCTh NOGEABI HAa BBIOOpaX KaHaumara A.

3. Tpoe coTpyaHukoB ¢UpMBI BBIIAIOT COOTBETCTBEHHO 30%, 50%, 20% Bcex
uszenui, npoussoaumoi pupmoit. Y nepsoro 6pak 2%, Broporo 5%, tperbero 1%. Kakosa
BEPOSITHOCTB, YTO CIIy4alHO BeIOpaHHOE M3aeIHe AeeKTHO?

3ansaTue 10

HzyueHne ciay4aitHBIX BEIHMYHMH TpeOYeT CBA3HM 3THX BEJWYHMH C OINpPeIeIeHHBIMH
COOBITHAMH, KOTOpHIE 3aKJIIOYAIOTCA B MONAJAHWU CIy4YaifHOM BEIMYMHBI B HEKOTOPHBIH
HMHTEpBAT M [ KOTOPBIX ONpPEIC/IEHBl BEPOATHOCTH. JlpyruMH cloBaMH HEOOXOIMMO
CBA3aTh CIIy4aliHYyIO BEJIMYMHY C I10JIEM JaHHOT'O UCIIEITaHMS.

Jns gydmero nmoHMMaHHs paccMOTpuM npumep. [Ipm OpocaHHH KOCTH MOTIH
nosBuTeca mudper 1, 2, 3, 4, 5, 6. Hamepexn ompenenuts 4YHCIO BBHITABUIMX OYKOB
HEBO3MOXKHO, TaK KaK 3TO 3aBUCHT OT MHOTHX CIy9aiHbIX BEJIM4HH, KOTOPbIE MOJHOCTBIO HE
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MOTYT GBITh yUTEHEL B 3TOM CMBICIIE YMCIIO OYKOB €CTh BEJIMUHMHA ClydaiiHas; ¥ ducna 1, 2,
3,4, 5, 6 — ecTs BO3BMOXHBIC 3HAYECHUS 3TOH BEJIMYHHEL.

Onpenenenue: CrnyJaiiHoi Ha3hIBAIOT BEJIMUYMHY, KOTOpas B pe3ysibTaTe UCMIBITAHMS
IPUMET ORHO M TOJIBKO OJJHO BO3MOXXHOE 3HAUEHHE, Hamepe] HEU3BECTHOE U 3aBUCAIICE OT
Clly4aliHbIX TIPUYKMH, KOTOPBIE 3apaHee He MOTYT OBITh y4YTEHBL.

Byaem o6o3HauaTh CilydaiiHble BEITMYMHBI OPOIMHCHBIMH (3ariaBHbiMH) OykBamu: X,
Y, Z, a uX BO3MOXHBIE 3HAUYEHHUs COOTBETCTBYIOIIMMH CTPOYHBLIMH OykBaMmH X, y, z. Ecmu
Be/MYMHA X MMEET TPH 3HAUCHUs TO OHH OYAyT 0O03HAYEHBI TAK: Xi, X2, X3 .

OG6BIYHO pacCMaTpUBAIOTCS [Ba THUNA CIy4adHbIX BEJIMYHH: JUCKPETHBIE H
HEIpEPHIBHBIC.

PaccMmoTpuM cnemyromuit npumep: Unciio MaabyHKOB MOLIEAIIHX B CEKIMIO OaIbHBIX
tanueB cpemd 100 mpumemmux Tyaa mojed ecTh ClydaliHad BeJIWYMHA, KOTOpAsA MOXKET
NpUHMMaTh cienyromue 3Hadenus 0, 1, 2, ..., 100. Otu 3HadeHus OTHEIEHB! APYT OT Apyra
NPOMEKYTKaMH, B KOTOPHIX HET BO3MOXXHBIX 3Ha4eHH# X . TaKHM 00pa3oM B 3TOM IIpuMepe
clly4aiiHas BeIMYMHA IPUHHMAET OTJCIBHBIE H30IMPOBAaHHbIC 3HAUCHUS.

[puBenieM BTOpOI NpHMEpP: PacCTOSHHE, KOTOPOE MTPOJIETUT ANUCK NIPY METAHHH, €CTh
BEIMYMHA ClydaiiHas. JleiCTBUTEIBHO BETHYMHA 3aBUCHT OT MHOTHX (aKTOpOB, HANIPUMED
OT BETpa, TEMIEPATYpPhl U APYTHX (HAKTOPOB, KOTOPBIE HE MOTYT OBITh MOJHOCTHIO YYTEHBL.
Bo3MOXHBIE 3HaYEHHU 3TOM BEIHUMHBI IPUHAIIIEKAT HEKOTOPOMY IIPOMEXYTKY (a;b).

B namHOM npuMepe CiyyailHas BeJIHMYMHA MOXET IIPUHATh JF0O0€ U3 3HAYCHHH
npomexytka (a;b). 3mech Henp3s OTIOEIHTE OAHO BO3MOXHOE 3HA4YEHHE OT JAPYroro
IIPOMEXYTKOM, He COAEpIKALMM BO3MOXKHBIX 3HAYCHHH CITy4aHON BETHYMHBL

VKe U3 CKa3aHHOTO MOXHO 3aKJIIOYHMTh O TOM, 4TO lierecoobpa3Ho OyaeT pasnuyarh
Cly4yaiiHble BENIMYMHBL, NPHHMMAIONUIME JHIIb OTAEC/IbHBIE H30JHPOBAaHHBIC 3HAYEHHs, H
clydaiiHble BEJIMYMHBI, BO3MOXHBIE 3HAuUeHHMs KOTODPBIX CIUIOIIb 3arOJIHSIOT HEKOTOPBIH
IIPOMEXYTOK.

JluckpeTHo#t (TMpepBIBHOI) HA3bIBAIOT CIIy4ailHyl0 BEIMYMHY, KOTOpas NPpHHHMAET
OTHE/bHbBIE, H30JMPOBaHHBIE BO3MOXKHBIE 3HA4€HHs C ONpPENEJICHHBIMH BEPOSATHOCTAMH.
Ypcno BOMOXKHBIX 3HAYEHMH IUCKPETHOM CiydaifHOU BENHUYMHBI MOXET OBITh KOHEYHBIM
UM OECKOHEYHBIM.

HenpeppiBHO# Ha3pIBAalOT Ciy4allHYIO BeIMYMHY, KOTOpas MOXCET IPHHHMAaTh BCE
3HAUeHMA M3 HEKOTOPOr0 KOHEYHOro WM GeCKOHEYHOro mpomexyTka. OuYeBMIHO, YHCIIO
BO3MOXHBIX 3HAYEHHI HEMIPEPHIBHOM CiTy4yaifHO# BeJIUYMHBI GECKOHEUHO.

Eme mpuMepaMM HENPEPHIBHBIX CIy4YaiiHbIX BEIMYHH MOTYT OBITh CIIOPTUBHBIH
pe3ysbTar B Oere WM NpbhDKKax, poCcT U Macca Tella YEJIOBEKa, CHJla MBI U APYTHE.

3aKoH pacnpeieNleH|s BEpOATHOCTEH AUCKPETHOH CITy4alHON BETHYUHBL.

Jlna 3amaHus OUCKPETHOM CiiyyaiiHOM BenHUYMHBI HE JOCTAaTOYHO MNEPEYMCIIHTH BCE
BO3MOJHBIE €€ 3HAUCHUS, HYXKHO ellle YKa3aTh UX BEPOSATHOCTH.

3aKOHOM pacmpenecHUs TUCKPETHOM cydaiHOM BENMYMHBI Ha3hIBAIOT COOTBETCTBHE
MEX/Yy BO3MOXHBIMH 3HAaYCHHAMH W HX BEPOATHOCTAMH; €r0 MOXHO 3a1aTh TaOIMYHO, B
Buzie GopMyJIBI B rpadHUECKH.

ITpu TabiuvHOM 3a1aHUU TIepBas CTPOKA COACPKMT BO3MOXKHEIE 3HAUCHHUS, a BTOpas —
UX BEPOATHOCTH:

X|xi1|x2]...| Xn
P|P1|P2]:--|Pn

CyMMa BepOSITHOCTEH BTOPOH CTpOKH TabJIMLIbI paBHEA EAHHHULIE:

p+p,+..+p,=1.

Ecnu MHOXECTBO BO3MOXHBIX 3HaueHUN X 6€CKOHEYHO, TO pAA p, + P, +... CXOAUTCH
M €r0 CyMMa paBHa €IMHHIIE.

JIns HarIAOHOCTH 3aKOH PacIpeleliCHUs AUCKPETHOH CiydaiiHOM BEIMYMHBI MOXHO
U300pa3uTh B rpadHyueckH, [l 4ero B NPSAMOYTOJbHOM CHCTEME KOOPAMHAT CTPOSAT TOYKH
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(Xi; pi), a 3aTeM COCOMHSIOT HMX OTpe3kaMH NOpAMbIX. [lomydeHHyI0 ¢Urypy Ha3bIBarOT
MHOT'OYTOJIBHUKOM PaclpeIeIeHus.

Jlns HempepbIBHOM ciydallHOH BEMWYMHBI TpadMK BHITIAOUT B BHAEC KPHBOH
HETIPEPLIBHOM Ha JaHHOM IIPOMEXKYTKE.

3ansTue 11

Kak w#3BeCTHO 3aKOH paclpelelieHds I[IOMHOCTBIO XapaKTepH3yeT ClydalHYyIo
BenuuuHy. OJHAKO 4acTO 3aKOH PacHpelc/iCHNs HEU3BECTEH U IIPUXOAUTCA OrPaHMYMBATHCS
MCHBIIMMH CBEJEHHUAMH. Taikke [ pelleHHs MHOTHX 3ajJad He HYXHO 3HaTh
pacripe/iejieHus CTy4aiHOH BEJMYMHBL, a JOCTAaTOYHO 3HATH JIMIINL HEKOTOphle 0006IIatomue
YHCJIOBEIE XapaKTePUCTUKHU 3TOTO pacHpelesIcHHs.

OnHOM M3 TaKUX XapaKTEPUCTHK SABIIETCS MaremaThyeckoe oxunanue. [lins Gonee
HarJSIAHOTO OMpEAEIICHAs PACCMOTPHM MOAXO0JA K 3TOMY HOHSATHIO Ha KOHKPETHOM IpUMEDE.

[Iycte uMeeTcs OMCKpeTHas cCiy4aiHas BelMYHHa X, KOTOpas MOXET NPUHUMATH

3HAYEHHS X|, X2, ..., Xn. BEPOATHOCTH KOTOPHIX COOTBETCTBEHHO PaBHHI Pi, P2, ..., Pn. 1OTAA
MaTeMmatuueckoe oxunanue M(X) ciydaiiHo# BeTHMUUHBI X oNpeeseTcs paBEHCTBOM:
‘ MX)y=xp +x,p,+..+x,p,.

ITpumep: Haiitu mMaTeMaTHyeckoe OXMAAHHE AUCKPETHOM CIy4aiHOW BENHYMHBI X,
3aJaHHOMN 3aKOHOM paclpeAelIeHus:
X -4 6 10

P 0,2 0,3 0,5

Pemenne: M(X)=-4:0,2+6-0,3+10:0,5=6

MaremaTHueckoe OXuaaHHe NPUOIHKEHHO PaBHO (TEM TO4Hee, YeM OOJIbIIE YHCIIO0
UCIBITAaHHUH) cpeHeMy apudMeTHdecKkoMy Habmo aeMbIX 3HAYECHHUH ClTy4aifHOM BEJTHYHHEL

Ha npaxtuke yacto TpebyeTcs OLEHUTh paccessHHE BO3MOMKHBIX 3HAUEHHH CIIydaiHO
BEJIMUYMHBl BOKPYI ee cpeaHero 3HaueHHs. Hanpumep, B apTwuiepud BaXHO 3HATh,
HACKOJIBKO KYYHO JIATYT CHapsaabl BONM3K enH, KoTopas A0JDKHAa ObITh mopaxeHa. FIMeHHO
TaKUe 3a7ja4yl peluaeT AUCIIEPCHSL.

Onpenenenue: [ucnepcueil cinydaiHOH BenuuuHB X Ha3bIBacTCd MaTeMaTHYECKOE
OKHIaHHE KBaJipaTa OTKIOHEHHUH CIIy4JalHOH BETHYHHBEI OT €€ MaTeMaTH4YeCKOro OXHIaHHs.

. Hucnepcus o6o3Hauaercs, kak D(x)

D(X)=M[X-MX)*=M[(x-%)’]

Ipumep: Haiitu mucnepcuro ciydaiHo# BenuuuHbl X, KOTOpas 3ajaHa CIEAYIOIUM
3aKOHOM pacHpeesICHHUs:

X[1 |2 |5
p 103]05]02

Pemenue. HaiigeM MaTeMaTHYECKOE OKHIaHHE:
M(X)=1-0,3+2-0,5+5-0,2=2,3.

[lo onpexnenenuto:

D(X)=(1-2,3)*-0,3+(2—2,3)*-0,5+(5-2,3)*- 0,2=1,69- 0,3+0,09- 0,5+7,69-0,2=2,01

Ucnone3ys ¢opmyy D(X)=M(X)2-[M(X)]2 MOXHO HaWTH IUCIEPCHIO TOpa3o
OsIcTpee:

DX)=M(X*-[MX) =73-529=2.01.

JIiis OLEHKH pacCessHHs BCEBO3MOXKHBIX 3HAUEHHH cinydailHOR BEIMYMHBI BOKDYI €€
CpelHero 3Ha4eHHs KpOME AMCIIEPCHHU CITY)KaT U IPYTHE BETMYHHBL.
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CpenHuM KBa[paTHYECKUM OTKJIOHEHHEM BeIMUMHBI X HAa3bIBAlOT KBaJpaTHBIH

KopeHs u3 aucnepcun o(X)=./D(X)
3ansaTune 12

1. Haittu nucniepcuio AMCKpETHOH ClyuyaiHOH BEIHIMHBI X H NOCTpOHUTH
MHOTOYTOJIGHUK pacripeieieHus, 3a/JaHHOM 3aKOHOM paclpeaeICHuUs:

a) 6)
X10,21]0,54 | 0,61
X|-4 |6 |10 p |01 |05 [04
p 102]03][0,5

B nenexnoii jnorepee BemymeHo 100 6uneros. PaspirpeiBaercs
OIMH BRIMIpHIN B 50 p. ¥ aecars Bemrpbineit no 1 p. HaliTu 3akoH pacnpeneneHus
ClyuyaiHOM BenuuuMHbl X — CTOMMOCTHM BO3MOXHOTO BBIMIDBIIIA [UI Biajelbla
JoTepeiiHoro 6unera.

2. JluckpeTHas CiIydaiiHas BEJMYHHA HMEET TOIBKO 2 BO3MOXHBIX 3HAYCHHA X H

y, mpuuyeM x<y. BepostHocTs Toro, uro X npumer 3nauenme x =0,6. Haiitu 3akoH

pacrpe/eneHis BeIMYMHBI X, €CIM MareMaTHYecKoe OXHTaHWe M IHCTIEPCHA HM3BECTHBL

M(X)=1,4, D(X)=0.24.

3anarue 13
B npakTyke CTaTHCTHYECKMX HAOJIIOEHNH PasIHyaoT [1Ba BH/a HaOMIOAeHU !
. CiutomHoe (M3y4aroTcs Bce 00BEKThI);
. Bri6opouHoe (HECILTOUIHOE, KOrJa M3y4aeTcsl 4aCTh OOBEKTOB).

[IpuMepoM CILIOMIHOrO HabMOAEHHUS ABIAETCA NMEPENUCh HACENCHHsS, OXBAThIBAIOLIEE
BCE HacejIleHHE CTpaHbl. BRIOOPOUHBIMHU HAOMIOAECHUAMH SBJIAETCS, HAIPUMED, [IPOBOJHMBIE
COLIMOJIOTHYECKHE MCCIICHOBAHMS, OXBaTHIBAIOLME YacTb HACeNeHHs CTpaHbl, 0065acTH,
paiioHa u T.x.

Onpenenenne: Bes nojuiexamas H3y4eHHIO COBOKYNHOCTh OOBEKTOB Ha3bIBaeTCs
reHepajbHOH COBOKYITHOCTHIO.

Onpenenenue: Yacte 00BeKTOB, KOTOpas oToOpaHa Ui HEHNOCPEJCTBEHHOIO
U3ydEHMs] M3 TEHEPANIbHOM COBOKYIIHOCTH, Ha3bIBAETCA BbIGOPOYHOI COBOKYMHOCTBIO MJIH
BbIOOpKOIiA.

Yucia 0OBEKTOB B IeHEpaNbHONH WM BBHIOODOYHOM COBOKYIHOCTH HAa3bIBAIOT HMX
o6beMamu. ['eHepanbHas COBOKYIHOCTh MOXeET MMETh KOHEUHbIH N OECKOHEUHBIH 00BEM.

CymHocTh BBIGOPOYHOTO METOAA COCTOMT B TOM, YTOOBI IO HEKOTOPOH 4YacTu
reHepaIbHOM COBOKYITHOCTH (II0 BEIOOpKE) BHIHOCHTH CYX/IEHHE O €€ CBOHCTBAX B IIEJIOM.

IIpeumymecTBa BBIGOPOYHOTO METOA:

. DKOHOMHUS 3aTpaThl PECypcoB

. EOVHCTBEHHO  BO3MOXHBIA B ciydae OECKOHEUHOH  IeHepalbHOH
COBOKYIIHOCTH WJIM B ClIy4yae, KOT/Ia MCCIIENOBAHUM CBA3aHO C YHUYTO)KEHHEM Hab/IIOAaeMbIX
00BEKTOB (HaIIPUMEp MCCIIEIOBAHUE OJITOBEYHOCTH NEKTPHYECKUX JIAMIIOYEK H T.1)

o B03MOXHOCTD YIITyOJICHHOTO HCCICIOBAHHUSA 3a CYET PACIIMPEHUSA IPOTpaMMBI
HCCIIEIOBAHHA MIPH TEX XK€ 3aTpaTax.
o CHmxeHue omHOOK perucTpanu.

Heuns6exnbie OMMOKN, BOHUKAIOIIME B CBA3M C M3YYEHHEM 4YacTH OOBEKTOB, MOTYT
OBITh 3apaHee OLICHEHBI M M0 CPeICTBaM IPaBHIBHON OpraHW3allMiid BHIOOPKM CBEJIEHB! K
HE3HAYHMMbBIM BeJIMYHHEM.

Mexy TeM KCIONBb30BaHUE CIUIOLIHOTO HAOMIOACHHS 4acTO MPUBOJUT K CHHIKCHHIO
TOYHOCTH HaGIIOJIEHHS, & 3TO Y K€ BBI3bIBAET HEYCTPAHMUMEBIE OMHNOKU, H MOXXET HPUBECTH K
CHH)KEHMIO TOYHOCTH CIUIOLIHOrO HaOJIIOIEH s 110 CPABHEHHIO C BRIOOPOUHBIM.
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UroObl 1O JaHHBIM BBIOOPKM HMETh BO3MOXXHOCTH CYOHTh O TI'€HEPATBHOM
COBOKYIIHOCTH, OHa JO/DKHa OBITb oToOpaHa ciydwaiiHo. Ha npaktuke otbop Moxer

BBIITOJTHATBCA ¢ TOMOIIBIO )KCpCGI:CBKI/I (JIOTCpCI/I) HJIA C [TOMOINBIO CJIy‘laﬁHLD( YUCCIL.

OCHOBHO#H HEIOCTATOK BI:-I60p0‘-IHOI‘O METOJIa — OIIHOKHU HCCJICIOBAHHS, HAa3EIBACMEIC

omrmOKaMu PENPE3CHTATUBHOCTH.

Bribopka Ha3biBaeMas peNpe3eHTAaTUBHOM (IIPeCTaBUTENLHOM), €CTH OHA JOCTATOYHO
XOpOIIO BOCIIPOU3BOIUT FE€HEPATIbHYIO COBOKYITHOCTD.

Bunas! BEIGOPOK:

e coOcTBeHHO — ciy4alHas BbpIOOpKa (ciaydaiiHblii BEIOOp dlleMeHTOB Oe3

PacwICHCHHUA Ha YaCTH HJIH rpynnbl)

® MexaHHM4ecKas BhIOOpKa (31e€MEHTHI OTOHpAOTCs Yepe3 onpeeseHHbIM HHTEPBAI)
e TuUnuyeckas BhIOOpKa (BBIOOpP ciy4aifHBIM 00pa3oM 3JIEMEHTOB M3 THIIHYECKHX
TpyII, Ha KOTOpbIE 10 HEKOTOPOMY NPU3HAKY pa30uBaeTcs reHepaibHas COBOKYIIHOCTD)

e cepuiiHas BbIfopka (Cciay4adHBIM 00pa3oM OTOHpalOTCA LENbIE
COBOKYITHOCTH, @ CAMH CEPHH MOJBEPTaIOTCS CIUIOMHOMY HaOHOACHHIO)

Cnoco6s1 00pa3zoBaHHUs BEIOOPKH:

IpyTIIbI

. IOBTOPHBIH BBIOOD — KaXObl JJIEMEHT, ciay4YallHO OTOOpaHHBI U
06¢1e10BaHHBIH, BO3BPAILAETCS B OOIIYIO COBOKYITHOCTh H MOXET OBITh MOBTOPHO OTOGpaH.
. BecnoBTopHIi 0T6Op — KOTa 0OpaTHEIH IEMEHT He BO3BpaINAeTCs B OOIIYIO
COBOKYITHOCTb.
HanmenoBanue | ['eHepanbHas COBOKYITHOCTH Bribopka
XapaKTEePHCTHK
H
Maremarunyeck % = XN, +x,N, +..+x,N, 5 Ximtxm+..txn,
0€ OXHJIaHHE 0 N 0 n
Aucnepcns ot i X)) N, +.+(x,-X,)’N, o X)) n +a+(x,-%)n,
N N
Houns M
P= N v n

I'ne x; — 3Ha4YeHHE IIPU3HAaKa.

N # n — 06beMBI reHepalbHOM 1 BEIDOPOYHOH COBOKYIHOCTEHA.
Ni u n; — YHCIO D3JIEMEHTOB TE€HEpPAILHOW W BBEIOOPOYHOI

3HAQYCHHEM ITpHU3HaKa X;

M B m - 4HCIO 3/IEMEHTOB TEHEPAIbHOH M BHIOOPOYHOM COBOKYITHOCTEH,

ofJiaalomux JaHHBIM IIPAU3HAKOM

COBOKYITHOCTEH €O

IlpuMep: reHepanbHas COBOKYITHOCTb 3aJaHa TabIHlel pacpeeicHUs:

Xi 2 4 5 6
Ni 8 9 10 3
Haiitu nucnepcuro.
,0,__8-2+9-4+10-5+3-6_4
- 8+9+10+3
2

) 82-4)" +9:(4-4)" +10-(5-4)” +3.(6-4)
g =

8+9+10+3




Baxueiimeil 3amadeii BBIOOPOYHOTO MeTOJa SIBIAETCS OLEHKA IapamMeTpoB
reHepajibHOM COBOKYITHOCTH 110 JaHHBIM BBIGODKH.

3anarue 14

PaccmoTpum npumep:

Heo6x0auMO M3y4HTh H3MEHEHHE PE3YIHTATOB CIIOPTCMEHOB, 3aHUMAIOIINXCA JIETKOH
aTJeTHKOH, [0 CpaBHEHHMIO C mpedbaymuM rojgoM. IloiydeHsl creayiomue AaHHBIC
pe3y/bTaTOB B MPOLIEHTaX K MpeAplaymeMy roay: 97,8; 97,10; 101,17;,,,;142,3;141,02.(Bcero
100 3nayeHui.).

Pasznuunble 3HayeHMs npusHaka (caydyaiiHoi BeqM4HHBI X) Ha3pIBa€TCA BapHaHTaMU
(o603HauaeM ux gyepes X).

[MepBblif mar K OCMBICICHHIO — YHOpsAAouHBaHHE. PacrmonoxeHWe BapHaHTOB B
nopsiike Bo3pactaHus (yObIBaHHA), T.€. pAH:KHPOBaHHE BADHAHTOB psja.

CrnefyiomuM IaroM MPOHM3BEAEM TPYNIHPOBKY, TO €CTh pa3obbeM Ha OTAENBHBIC
HHTepBaIBLL UKCI0 HHTEPBAIOB HeE cieayeT OpaTh OOMbIINM.

Yucra MoKa3sIBaOINKE, CKOJIBKO pa3 BCTPEYAOTCS BapHaHTHI U3 JaHHOTO MHTEpBAa,
HA3BIBAIOTCA 9acToTaMH (n;), @ OTHOIICHHE UX K OOIIEMY YHCIy HAaO/IIONCHHH YaCTOCTAMHU
w;i=n/n;. HacTOTHI U YaCTOCTH HA3bIBAIOT BECAMH.

I Pesynpratei B | HactoTa Yactocts (o | Hakomnennas | HaxonuienHas
HPOLIEHTaX K (KOTHYECTBO pabouux)wi=n/n; | yacToTa 4acTOCTh
npebIIyIIEMY | CIIOPTCMEHOB)N; n;"* w; = n;"*/n
romy X

1 94,0-100 3 0,03 3 0,03
100,0-106,0 7 0,07 10 0,10

3 106,0-112,0 11 0,11 21 0,21

8 136,0-142,0 2 0,02 100 1,00

100 1,00

Onpenesnenne: BapHallMOHHBIM DPSAZOM Ha3bIBAETCS PAHKUPOBAHHBIA B IMOpSAKe
BO3pacTaHHUs MM YObIBAHHA DAl BAPUAHTOB C COOTBETCTBYIOIIMMH MM BECaMH (4acTOTaMH
HJIM YaCTOCTAMH).

OnpenejeHne: HaKOIUIEHHAsd 4YacTOTa n;'« IIOKa3bIBaeT CKOJBKO Habmomanoch
BapHAHTOB CO 3HAYEHHSMH IIPH3HAKA MEHBIIHX X.

HaxoruieHHas 4acTocTh — OTHONIEHME HAKOIUICHHOM 4YacTOThl K OOILEMY YHCILY
HabmonxeHuit: w;" = n;"*/n

Teneps no1yYeHHbIH HaMK1 BapHALMOHHBIH P N03BOJLIET BLIABUTh 3aKOHOMEPHOCTH.

Jina 3amaHMs BapHAMOHHOIO psAAa JAOCTaTOYHO  YKasaTb BapuaHThl U
COOTBETCTBYIOIIME HM YAaCTOTHI MJIH YaCTOCTH.

3ansTus 15-16

BapualMOHHBIM pAN Ha3bIBaeTCs AMCKPETHBIM, €CIH IIOObIE €ro BapHaHThI
OT/JIMYAIOTCS Ha MOCTOSHHYIO BEINYHHY.

Bapnauuonﬂmﬁ PAA HaA3BIBACTCSA HENPEPLIBHLIM, €CJIH BapHaHTbl MOI'YT OTJIMYAaTbCA
OJIMH OT APYTOro Ha CKOJb YTOJHO MAJIyIO BEIHYHHY.

B nmpuMepe Mbl IPUBENTH IPUMED HENPEPHIBHOTO psija.

Jlna rpadpuyeckoro n3o0pakeHUsl BapUallMOHHOTO psia HCIIOJIB3YIOTCA:

IlotiroH — CIOyXHT I8 H300paXeHHs TUCKPETHOIO BapHallHOHHOIO psaxa ©
npeCTaBiseT co0oit JIOMaHyt0, B KOTOPOii KOHIIBI OTPE3KOB HMEIOT (X;, N;).

I'dcTorpamMma CIIyXXHT I U300paXXEHUsT HUHTEPBAIBHBIX BAPHALMOHHBIX PANOB M
mIpeAcTaBsAeT co00# cryneH4aTyo GUrypy U3 NpSMOYTOJIBHHKOB C OCHOBAHMSMH, PaBHBIMH
MHTEpBAJaM 3HA4YeHHH NMpH3HAKa K=Xp-X;. M BBICOTHI paBHBIE 4acTOoTaM. ECIM COENTUHUTH
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CepeIMHBI BEPXHUX OCHOBAHHH NPAMOYTOJBHHUKOB OTPE3KaMHU NMPSIMOM, TO MOXHO ITOJyYHUTh
TIOJIMTOH TOTO XK€ PaclpecICHHUs.

KymyastnBHasg npsamas (KymMyJaAaTa) — KpHUBas HaKOIUIEHHBIX 4YacToT. J{ig
JIMCKPETHBIX PAAOB KyMYJSTa MPEACTABIAET JOMaHYI0, COSIUHAIONIYIO TOUKH (Xi, N ) WM
(xi, Wi"). Jlns WMHTEpBAIBbHOTO BapHAUMOHHOIO psia JIOMaHasd HAYMHAETCA C TOYKH,
abcrucca, KOTOpoH paBHa Hadaly NEpBOrO MHTEpBaJia, a OpAHHATA — HAKOIUIEHHOM 4acToTe,
paBHOH Hym0. J[pyrue TOYKH COOTBETCTBYIOT KOHIIaM HHTEPBAJIOB.

CdopMynupyeM MPHHIMI PAKTHYECKOH YBEPEHHOCTH:

Ecimn BeposTHOCTE cOOBITHSS A B JaHHOM HCNBITAaHHH OYEHb Mala, TO IpH
OJHOKPAaTHOM BBINOJIHEHHH MCHBITaHHS MOXXHO OBITh YBEPCHHBIM B TOM, YTO COOBITHE A He
IIDOM30MAET, U B IPAKTHYECKOH IEATENBHOCTH BEeCTH cebs Tak, Kak OyaTo coOwrtHe A
BOOOIIIE HEBO3MOXKHO.

Hanpumep: oTnpaBnssce camMoleToM B APYrod ropoi, Mbl HE DPacCUMTEIBAEM Ha
BO3MOXHOCTb IIOTHOHYTH B aBHa KaTtacTpode, XOTSA BEPOATHOCTh TAKOTO COOBITHS UMEETCS.

Ho npu MHOroKpaTHOM TNOBTOPEHHH HCIBITAHHA MbI HE MOXEM CUYHTaTh
MaJIOBEPOATHOE COOBITHE A MPAKTHYECKH HEBO3MOXKHBIM.

Onpeaenenne: CTaTHCTHYECKOH rHNOTE30# HasbpBaeTcd J000€ MPENONIOKEHHE O
BHJIE UJIHM [TapaMeTpax HEM3BECTHOTO 3aKOHA pacnpeieICHHUS.

[TpoBepsiemyto runotely OOBIMHO HA3BIBAIOT HyNeBOM ¥ 0003HauaroT Ho. Taxxe
pacCMaTpUBarOT  AIbTEPHATHBHYIO (KOHKYpUpYIOLIyI0 rumotesy) H; sasiasomryrocs
oTpunianueM Hy.

CyTb NpOBEpKH CTaTHCTHYECKOH THMIIOTE3BI COCTOUT B BBEIYHCICHHH CTATHCTHKH
NaHHOH BBIOOpKH. 3aTeM 1O BHIGOPOUHOMY pACHpENeEHHIO ONPENENATCS KPUTHYECKOE
3HaveHue. Ecnau cratiuctika 60iblIe KPUTHYECKOTO 3HAYEHHA, TO COOBITHE MOYKHO CUHTATh
NPAaKTHYECKH HE BO3MOXKHBIM.

CpaBHEHHE [BYX COBOKYIHOCTEH HMeeT BaKHOE MpaKTHYeckoe 3HaucHHe. Ha
IPAKTUKE 4aCTO BCTPEYACTCA Cily4al, Koraa CpeAHHH pe3ysbTaT OJJHON CepHH IKCIIEPUMEHTA
OTJIMYAETCs OT CPEAHErO pe3yJibTaTa APYroif CepHH.

IIpamep: B npoMeIneHHOCTH qaHHas 3a/jaqa BOSHUKAET [P BLIOOPOYHOM KOHTPOJIE
KQuecTBa HM3IEIMH, H3TOTOBJICHHBIX HA pa3sHBIX YCTaHOBKaX MM IIPH Pa3jIH4YHEIX
TE€XHOJIOTHYECKUX PEXUMaX.

IIycTh MMEIOTCA IBE COBOKYIIHOCTH, XapaKTEepH3yeMbIe reHePAIbHBIME CPEIHHUMH X H
y. W nucmepcusMu I KOTOPHIX HalIeHBI CpeJHHE apH(MeTHYECKHE M BHIGOPOUHEBIE
aucnepcuu. Heobxomumo mnposeputs rumotesy Hy 0 paBeHCTBe reHepalbHBIX CpEIHHX.
Torna cratuctuka HaxomuTes 1o cneayoei popmyie:

Ecmu t>t, To runoresa Hy oteepraercs. Ecnu Het, To nenaercs BBIBOI YTO HyJjeBas
TUIIOTE3a HE IIPOTUBOPEUHAT HMEIOMUMCS HaOMIOACHUAM.
3anaTusn 17 - 18

Onpenenenne: KoppelalMOHHOH 3aBHCHMOCTBIO MEXAY MABYMS TNEPEMEHHLIMH
BEJINUMHAMH Ha3bIBaeTCs (YyHKIMOHAIBHAS 3aBUCHUMOCTD MEXIY 3HAYEHHAMH OJHON M3 HUX
¥ YCJIOBHBIM MaTeMaTU4YECKHM OXKUIAHUEM APYTOH,

K‘oppenﬂunonﬂaﬂ 3aBHCHMOCTB MOXXET OBbITh NIPE/ICTaB/IcHA B BHIIE:

I ,=0(5)

OTO ypaBHEHHE HAa3BIBAIOT YPAaBHEHHEM pErPeCcCHH, a WX TIpaQuKd JTHHHAMHA
perpeccum.

Jna OTHICKaHWs ypaBHEHHH perpeccHii HeoOXOINMO 3HATh 3aKOH paclpeac/ieHHs
JBYMEDPHOH CITydalHOH BEJTMYHHEI.
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JlaHHBIE O CTATHCTHYECKOH 3aBUCHMOCTH YIOOHO 3a/aBaTh B BHJE KOPPEIALMOHHOM
TaOJIHIBL.

Bec | Cepeaunnt | Poct (cm) (y)

(xr) | uarepsanos | 155-160 | 160-165 | 165-170 | 170-175 | Beero | I'pynnosas
X x5y 157,5 162,5 167,5 172,5 (ny) Cpennss y,
40-45 | 42,5 2 1 7 10 168,5
45-50 | 47,5 3 6 4 6 19 165,9
50-55 | 52,5 3 11 1 15 166,8
60-65 | 62,5 2 1 5 162,5
70-75 | 72,5 1 1 172,5
Bceero n; 7 11 17 15 50

I'pynnosas cpeanss | 50,4 49,8 52,5 47,2

X

BreruHcIeHHBIE TPYNNOBBIE CpeAHHMe H300pasuM rpaduyeckd B BHIE JIOMaHHOH,
Ha3bIBACMOM SMIUPUHECKOH JIMHUEH PErpecCcHH.

[To BHADy TOMaHHOM MOXHO IMPEAINONOKUTh HATHYHE JTHHEHHOH (YHKUHOHAIBLHOH
3aBHCHMOCTH MEXJY CIydaiHBIMH BeIMYMHAMM X U Y, TO ecTh uMeeTcs QyHKuMa y=kx+b,
rie

I'me (4 BHIOOpOUHAS KOBapHalHs ¥ paBHA:

_xym tetxyn,

— Xy
n
< (42.5-10+47.5-19+52.5-15+62.5-5+72.5-1) _
= - =
5. 05757+ 162.5-11 -;-0167.5 17+172.5-15) |
o = (42,5-50)" - 10-H47,5-50)" - 19+52,5-50)" - 15+(62,5-50)" - 5+(72,5-50)")
* 50

H=-1901.23 K=-46,09 B=2471,02 V=-46,09x+2471,02

3ansTua 19-20
1. B xome wuccienoBaHus pe3yinbraroB 3abera Ha 100 MeTpoB rOHOLIAMH
OJMHHAUATEIX KJIAaCCOB JBYX TpYNI — OJKCIEPUMEHTAIbHOH H KOHTPOJIBHOH — ObLIM

ITOJIYYCHBI JaHHLIC, NPEACTABJICHHBIC B Tabnuie.
2.

BpeMst (CeKyHIpI) 12,3-13,9 | 13,9-15,5 | 15,5-17,1 | 17,1-17,7
Yyciio 1oHOLIEH SKCIIEpUMEHTaNIbHO] rpynmsl | 3 20 20 2
UYncno oHOomEH KOHTPOJIBHOM IPYIIIbI 1 8 18 3

1) H306pasuts naHHBlE Tpaduyeckd, HOCTPOUB THCTOrpaMMBl Ul KaXIOH
IpYIIIBL.

2) Jlns Kaxaoil rpynmsl ONpPEAENMTh CpelHee 3HAUYCHHE, AUCIEPCHIO, MOy M
MeJHaHy.

3) [TpoBepUTH rUNOTE3Y O PABEHCTBE CPEIHHUX ABYX IPYII YUYAIIUXCS, HCIOIB3YS

KkpuTeprii CThIOICHTA U TOJIarasi KpUTHYECKOE 3HAUeHHe CTaTHCTHKH 1,67.
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Jomamusas pabora.

B xome wuccnenoBaHMs PE3yIbTAaTOB BBICOTHI IIPDKKA C MeECTa CIIOPTCMEHOB —
BEJIOCHIIEAMCTOB JBYX IPYNN — 3KCIEPHMEHTAIBHOH M KOHTPOJBLHOH — OBUTH IOJYYEHBI
JaHHEIE, IPEICTaBIECHHbIE B TabIHLE.

BricoTa mpepkKa (cM) 37-45 | 45-53 | 53-61 | 61-69

Yrcso 10HOMEH JKCIEPUMEHTAILHOM rpynnsl | 4 20 10 1

Yuciio 10HOmEH KOHTPOJIBHOHN IPYIIIBI 2 15 20 3

1) H300pa3uth naHHBIE TIpadMyYecKH, IOCTPOMB THUCTOTPAaMMBl IS KaXIOH
rpyNIIbL.

2) Jlns KaxaoH Tpynmel ONpeleNnTh CpeiHee 3HAuYeHWe, OUCHEPCHIO, MOAY H
MeIuaHy.

3) [TpoBepuTh TUIIOTE3y O PAaBEHCTBE CPEAHMX BYX IPYII yJalIUXCs, HCIIONb3YS

Kputepuii CTBIOJCHTA U IoJ1aras KpUTHYECKOE 3HAUYCHHEe CTaTHCTHKH 1,67.

3anarun 21-22
IToaroToBka K KOHTpPOJILHOM paborTe.

KomOnnarTopuka:

1. CKOJIBKO 4ETBIPEX3HAYHBIX YHCEJl MOXHO COCTaBHTh U3 uudp 1, 2, 3, 4, ecnu
Kakaas nudpa BXOAUT B H300paXKeHHE YHCIIA TOJIBKO OIUH pa3.

2. CKOJIBKO MOXHO COCTaBHTh CHTH&IOB M3 6 (DJIaXXKOB pPasIMYHOrO IBETA,
B3STHIX 110 27

3. CkonpkuMH crioco6aMu MOXHO BBIOpaTh 2 eTaly U3 AIKKa, coaepxarniero 10
JeTaiei?

4, CKONBKO CYIIECTBYET [BY3HAUHBIX YHCEN, y KOTOPEIX LUdpa HECATKOB
MeHbIIIEe UG PHI eTUHUIL?

S. B HameM pacnopskeHHH ecTb TpM pa3nuuHblX ¢mara. Ha daarmroke

IOAHHMMAETCSl CHUTHAJ COCTOSAINMH HE MeHee, 4eM U3 ABYX (uaroB. CKOJBKO pa3IMYHBIX
CHTHAJIOB MOXHO MOJHATD Ha QUIArIITOKE, €CJIH NOPAAOK (JIaroB B CHTHAJIE YYHTHIBACTCH.

6. B xaprouxe urpsl «Pycckoe 10TO» HYXHO 3auepKHYTH 6 umcen ot 1 mo 99.
CKOJIBKUMH cITOCO6aMH 3TO MOXHO CIIeNIaTh?

7. CKONBKO pa3M4YHBIX UMEH — OTYECTB MOXKHO COCTaBHTh M3 MMeH Hanexna,
WBan, Annpelt, Hatanbs, [mutpuii, Jlronmuna, Anekcanap?

8. HlecTs AumkoB 3aHyMepoBaHbI yuciaaMu oT 1 10 6. CKOMBKHMH criocobaMu
MOJXKHO pPa3jIoXKHTh IO 3TUM AmKKaM 20 OJMHAKOBBIX IIApOB TaK, YTOOB HH OJUH SIIUK HE
OKa3aJiCs MyCThIM?

BeposiTHOCTB:

1. B maptun 10 u3 getaneit 7 crangapTHeIX. HallTH BEpOATHOCTD TOTO, YTO Cpend
IIECTH B3ATHIX HayJady JeTayich 4 CTaHJapTHBIX.

2. B xomsepre cpenu 100 doTokapTrouexk HaxomMTCs OgHa pasbicKkuBaemas. U3

KOHBepTa Hayaady H3BiedeHbl 10 kapTtouek. Haiitm BeposATHOCTH TOro, 4ro cpeau HHX
OKa)KETCS HYXKHas.

3. B rpynne 12 ctynenTos, cpeay KOTOpbIX 8 OTIHYHHKOB. ITo CrHCKY Haymady
oTobpaHs! 9 cTyneHToB. HaliTH BEpPOATHOCTH TOrO, YTO Cpead OTOOPAHHBIX CTYIEHTOB HATH
OTJINYHHUKOB.

4. B ypne 30 mapoB: 10 kpacHbIX, 5 cuHHX, 15 Oenpix. Halitu BeposiTHOCTB
HOSIBJICHHS IIBETHOTO IIapa.
S. Ctpenox cTpesseT MO MHIIEHM, pa3lelicHHOH Ha 3 obmacTu. BeposTHOCTh

nonajgaHys B nepByro obnacts paBHa 0,45, Bo Bropyro 0,35. Halitu BeposATHOCTE, TOro, 4To
CTpEJOK IIpY OJHOM BBICTpEJIE NMONaAeT JIHO0 B IEPBYIO 001acThb, IMOO BO BTOPYIO.
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6. Bpoluens! ABe UrpaisHble KOCTH. HaliTH BEpOSTHOCTE TOTO, UTO: a) Ha KaX/10H
M3 BBINABIIMX I'paHell MOABHTHCA IMSATh OYKOB. B) Ha BCEX BBLIMABIIMX IPaHSAX MOSBUTHCS
OJTMHAKOBOE KOJIMYECTBO OUKOB.

7. Haiiti BEpPOATHOCTH COBMECTHOTO MOPAXKCHMS LEIHM ABYMs OPYAHUSMH, €CIH
BEPOSTHOCTh NOpaXKeHHUs 1eNH nepBbM opyaunem 0,8, a BTopemM 0,7.
8. Wmeercs 3 smmka, comepxamue no 10 meraneil. B neppom smuxe 8, Bo

BTOpOM 7 U B TpeTheM 9 cTaHIapTHHIX AeTaneil. M3 kaxioro smuka Hayladyy BBIHUMAIOT 11O
onHoiM metamu. HallTM BepOATHOCTH TOrO, 4YTO BCE TPH BBIHYTHIE JCTAM OKaXyTcs
CTaHAapTHHIMH.

9. B ypHe 5 Gensix, 4 depHBIX, 3 cuHHMX mapa. Kaxnoe ucibitaHue COCTOUT B
TOM, 4TO HayJady M3BJIEKAIOT OJMH Iuap, He BO3Bpailas ero obparHo. HalTu BeposATHOCTH
TOrO, YTO NPH MEPBOM HCHBITAHMU MOSBHThCSA O€Jbli IIap, IpM BTOPOM — YEPHBIA M MpPU
TPETbEM — CHHHH.

10. B memouxke umeerca 10 oaumHakoBeiX KyOukoB ¢ HoMepamu ot 1 mo 10.
Haymauy wu3Bnekaror 0o ongHoMy Tpu Kybuka. Halitu BepoATHOCTH TOro, 4YTO
HoCJIe0BaTeNbHO HOABATCS KyOuku ¢ HoMepamu 1, 2, 3, ecnu KyOuku u3Biekarorcs: a) 6e3
BO3BpalicHus; 0) C BO3BpalllCHUEM.

11. BeposATHOCTH MONagaHus B LeNb mpH crpensbe u3 Tpex opyauit: 0,8, 0,7, 0,9.
HaiiTu BepOSTHOCTE XOTs 6bI OJHOTO MOTIaJaHHs NPH OAHOM 3AJIIE U3 BCEX OPYAUH.

12. BEpOSATHOCTH MONAAaHWs B LieJib NPH CTpeibOe MepBOro ¥ BTOPOIO OpYyHAHid
pasubl 0,7 u 0,8. HaiiTi BepoSTHOCTS ONAfaHuUs IIPH OJHOM 3ajiie XOTs Obl OHUM OpYyIHEM.

13.  Wmeercs asa HaGopa neraseil. BeposTHOCTB TOro, UTO AeTalb NEPBOro Habopa
crangapTHa, paBHa 0,8, a BToporo 0,9. HaiiTi BepoSTHOCTb TOT'0, YTO B3ATas Ha yaady AeTajb
(u3 Hayaa4y B3sTOro Habopa) — CTaHJapTHas.

14. B nepsoit kopobke comepkurcs 20 paguonamm, u3 HUX 18 cTaHIapTHBHIX, BO
BTOpPO# KOopoOke 10 namm, U3 HUX 9 cTaHAapTHHIX. VI3 BTOpO# KOPOOKH Hayaavy B3sTa jamia
U 1epenoxeHa B mepBylo. HaliT BepoSTHOCTH TOro, YTO JlamIia, Hayjaauy H3BJIEYeHHas M3
nepBoit Kopobxu, OyneT cTaHAapTHOR.

15.  Jleranu, M3roTOBJEHHBIE LEXOM 3aBOJa, MONAJAIOT JjId IPOBEPKH HX Ha
CTaHJapPTHOCTh K OZHOMY M3 JBYX KOHTPOJUIEpPOB BeposATHOCTH TOro, A€Talb IMOMAAET K
niepBoMy KOHTposuiepy pasHa 0,6, a ko BTopoMy 0,4. BepoATHOCTL TOTO, YTO rofAHas AeTajb
OyIeT NpU3HaHa CTaHAApPTHOM mepBbM KoHTposUiepoM 0,94, a BropeiM 0,98. 'oanas perans
1pH TpoBepkd ObUTa npu3HaHa craHAapTHOH. HaiiTH BeposATHOCTB TOTO, YTO 3Ty JA€Talb
[IPOBEPUII IIEPBBIA KOHTPOILIED.

16.  barapes u3 Tpex opyauii mpou3Beja 3ail, NPUYEM JBa CHapsjia Mmomnand B
uenb. HaliTi BeposSTHOCTH TOrO, UTO MEPBOE OpYAHE A0 IONafaHHe, €CIH BEPOATHOCTH
TI0TIaJaHus 1Eb IIEPBLIM, BTOPBIM M TpeThbUM opyausmH paBHsl: 0,4, 0,3 u 0,5.
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IIpunoxenne 2

CamocronresbHan padora Ne 1

1. CKoNbKO CYIIECTBYET ABY3HA4HBIX HYHCET, Y KOTOpbIX HHdpa [IecATKOB
MEHbIIE NPl eAUHHL?
2. B HameM pacrnopsKeHHH eCTh TpH pa3diH4HeIX ¢(uara. Ha dunarmroke

IIOJHUMACTCH CUTHAll COCTOAINMI He MeHee, yeM U3 ABYX (maroB. CKOJBKO pa3MyHBIX
CUTHAJIOB MOXHO HMOIHATH Ha (JarmToke, eciiy HopsaoK (1aros B CUrHaJIE yYMTHIBAETCS.

3. B xaprouke urpsl «Pycckoe n10To» HyXHO 3a4epkHYTh 6 umcen ot 1 mo 99.
CkospkuMu criocobamMul 3T MOXKHO clesaTh?

4. CKoJIbKO pa3IMYHBIX MMEH — OTYECTB MOXXHO COCTaBHTH W3 MMeH Hamexna,
Wan, Aunpeit, Haranss, JMutpuit, Jionmuna, Anexcanap?

5. [Iecte samukoB 3aHyMepoBaHb!l yuciaaMu oT 1 no 6. Ckoiapkumu criocobaMu
MOXHO Pa3JIOXKHUTh MO0 3TUM AlMKaM 20 OAWHAKOBHIX IIAPOB TaK, YTOOBI HU OJMH SIIIIMK HE
OKa3aJICs IMyCTbIM?

CamocrosTeabHas pabora Ne 2

1. Haiitn BepoATHOCTE TOro, 4ro mnpH OpocaHWM TpeX HIPAIBHBIX KOCTEH
IIeCTEPKA BBINAJACT HA ONHOH (6e3pa3iuyHO Kakof) KOCTH, €CIM Ha TpaHsAX [BYX APYTrUX
KOCTEH BBINALYT YHC/la 0YKOB, HE COBNAAAOLINE MEXAY OO0 (M He paBHBIE IIECTH).

2. Habupas nHomep TenedoHna, abOHEHT 3a0bLT MMOC/IEAHME TPH UPPEI U, TTIOMHS
JMIb, YTO 3TH HMGpPBl pa3nv4Hbl, HaOpan uX Ha yaady. HaliTh BepoATHOCTB TOro, 4TO
HaOpaHbI HYXKHbIE [TUQPBHI.

3. W3 naprum wu3nemmii TOBapoBed OTOMpaeT M3JAeNHsA BBICIIErO COpTA.
BepositHOCTR TOro, 4T0 HayJdady B3ATOE H3JENIHE OKaXXeTcs BBICIIEro copTa, pasua 0,8.
Haiitu BeposTHOCTB TOTO, YTO M3 TPEX MIPOBEPEHHBIX U3AETHI TONBKO [1BA M3JEHS BHICIIEr0
copra.

4. BepostHoCTH monanaHus B LeNb NpPH CTpeiabbe MEPBOro M BTOPOro Opyauit
cootBeTcTBeHHO paBHBL: 0,7 m 0,8. HaliTn BeposTHOCTH momajaHus mpu OZHOM 3anme (u3
oboux opyauit) Xots 66 OXHUM M3 OPYIH.

5. VY cbopmuka uMeeTcs 3 KOHYCHBIX H 7 DIUTHNTHYECKHX BaTHKOB. COOpImuK
B3sUI OZIMH BAJTHK, a 3aTeM BTOpoii. HaifTh BepoSITHOCTE TOTO, YTO MEPBBIA U3 B3ATHIX BAIUKOB
— KOHYCHBIH, a BTOPOM 3JUIMIITHYECKHM.

CamocTosTensHas padora Ne 3
1. B cbopounslii nex 3aBoma noctynaer 40% neraneit w3 mepBoro mexa u 60
IIPOLEHTOB U3 BTOporo. B mexe Homep 1 npousBoauthes 90% cTaHmapTHBIX AeTalel, a BO
BTOpoM 95%. HaifTu BepoATHOCTH, TOro, 4YTO Haydady B3ATad JCTaIb OKaXETCA
cTaHgapTHOH? HaliTu BEpOATHOCTH TOTO, YTO CTaHJApTHas ACTalb H3TOTOBJECHA BTOPHIM
HEXOM.

2. N3 40 sx3ameHanMOHHBIX OmieToB cTyneHT BbIyums1 Toibko 30. Kakum
BHITOJIHEE €My 3aiiTH Ha 3K3aMeH, IIEPBBIM HJIH BTOPHIM?
3. ITpubop comepXHUT aABEe MHUKpOCXeMEl. BeposTHOCTh BBIXOAA H3 CTpOS B

TteueHue 10 net nepsoit Mukpocxems! paBHa 0.007, a Bropoit 0.1. YU3BecTHO, YTO M3 CTpOA
BBIIJIa OIHa MHUKpocxeMma. KakoBa BEpOSTHOCTh TOrO, YTO BBIIUIA H3 CTpOsA IepBas
MHKpocxema?
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CamocronreabHasi pabora Ne 4

1. Monera 6pocaerca 4 pasa. IlocTpouTh MHOrOYronbHHK paclpeAciieHus
cIy4aifHOH BeIM4YnHBI X — YHCla BelageHuit repba.
2. B ypue 8 mapoB, U3 KOTOpBIX S 6eNbIX, ocTalbHbIE — uepHbIe. M3 Hee Haynauy

BeIHUMalOT 3 mapa. Halitu 3akoH pacmpenencHus uuciaa Oenblx IMapoB. Berauciaute
MaremaTuueckoe OXHIaHHE U AUCIEPCHIO.

3. BeposTHOCTh chauu dKk3ameHa nepBbiM cryaeHtoM (.6, a BTOopemM 0.9.
CocTaBUTh psil paclpelesieH!s] ¥ BLIYMCIUTL €€ MaTeMaTHYecKoe OXMIaHUE U TUCIEPCHIO
CJlydaifHOH BeIMYMHBI X — YHCJIA CTYA€HTOB, YCIELIHO CAABIIMX 3K3aMeH B Clly4ae, Korja: a)
3K3aMEHBI IlepecaaBaTh Hellb3d; 0) 3K3aMeH MOKHO OIMH pa3 [epecaars.

Kontpoabnan pabora

1. Ha kax10#f U3 ceMH OAMHAKOBBIX KapTOYEK HaledyaTaHa OfHa M3 CIEAYIOMIMX
OykB o, I, T, K, H, 4, C. HaliiuTe BEPOSATHOCTH TOTO, YTO Ha YETBIPEX, BHIHYTHIX 110 OJHOH H
PacIIOI0XKEHHBIX B OAHY JIMHHIO, KAPTOYKaX MOXKHO OyIeT POYHTATh CIIOBO «KHHON.

2. B ¢upme paGoraror 9 myxuuH M 4 xeHmuHbl. [lo TabenbHBIM HOMepam
Hayjady orobpamu 7 uenoBeK. HaiiT BeposATHOCTB TOro, YTO CpeAd OTOOpaHHBIX JIMI]
OKaXyTCA 2 XKEHIIUHEIL.

3. JIBa cTpenka CTpessfioT 1o MUlIeHsIM. BeposTHOCTb MONagaHus B MHIIEHD IIPU
OJHOM BBICTpeNE JUiA mepBoro crpesika pasHa 0.7, ma Broporo 0.85. Haittu BeposTHOCTB
TOT'0, YTO IIpH OJHOM 3aJII€ B MUILCHD MTONAAAET TOJIBKO OJUH U3 CTPEIIKOB.

4. B wmarasun 3aBesnm 3 kopoOku mMIopTHo o0yBH u S5 KOpobok
oTe4yecTBEHHOH. BeposTHOCTE TOrO, UTO MMIIOpTHAS 00YBb 6€3 Opaka — 0.8; oTeuecTBeHHas —
0.7. HaiiTu BEpOSATHOCTh TOrO, YTO HayAauy W3BJIeUeHHas mapa oOyBU M3 Haydady B3sSTOM
xopobku 6e3 Opaxa.

S. B xonme wuccnemoBanms pesynsraroB 3abera Ha 100 MeTpoB IOHOMIAMH
OJMHHAMLATBEIX KJIACCOB JABYX TpPYNIN — OJKCIEPHMEHTANbHOH M KOHTPOJIbHOH — ObUIM
II0JIy4YeHb! JIaHHbIE, IIPEACTaBICHHbIE B TabuIe.

Bpems (CEeKyHIBI) 12,3-13,9 |13,9-15,5 |15,5-17,1 (17,1-17,7
Yuco roHoIIeH 3KCIepUMEHTANBHOMN 3 20 20 2
TPYTIIEI

Yucio roHomeH KOHTPOIBHOM MPYTIIEI 1 8 18 3

N306pa3ute naHHBIE rpadMUecKH, IOCTPOUB MHCTOTPAaMMBI I Kax10# rpynisL. J{is
Ka)XJIOH TPYIIbI ONpPEeIUTh CpeiHee 3HAYCHUE, JUCIIEPCHIO, MOLy U MeauaHy. IIpoBeputs
THIIOTE3Y O PaBEHCTBE CPEAHMX JBYX IPYIN Y4aluXcs, HCIONb3ys Kpurepuil CTblojieHTa U
rojarasi KpUTHYECKOE 3HaYEHHE CTATUCTUKH 1,67.
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