MNHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBEPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEMO O5PA3OBAHUA

«BOPOHEXCKWUN FOCYHAPCTBI?HHbIVI YHUBEPCUTET»
BOPUCOITIEBCKUN ®UTTUAITI
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METOANYECKUE MATEPUAJbI NO YYEBHOWU OUCLIUIJIMHE
Teopus BeposATHOCTEM U MaTeMaTH4YeCKasi CTaTUCTMKA



MeToaunyeckme ykaszaHusa ans ody4varowmxca Nno 0CBOEHUIO ANCLUNIINHbI

MpucTtynas K n3y4eHunto ydebHom gUCcumnnnmHbl, npexae Bcero obyyatrowmecs goMmKHbI
O3HaAKOMUTbCA C y4ebHOM nporpaMMon AUCUUNIUHBI. JMEKTPOHHbIN BapuaHT paboyen
nporpaMmmbl pa3MeLLEH Ha canTe B BIY.

Obyuatowmecs AOMKHbI UMETb YeTKOoe npeacTaBneHme o:

— MepevyHe n cogepXaHuM KOMMeTeHUuMn, Ha (opMUpoBaHME KOTOPbIX HanpasreHa

ANCUMMNINHA;

— OCHOBHbIX LIENISIX U 3agadax AMCUMNNVHbI;
— nnaHupyeMblx pesyrnbTaTax, NpencTaBfeHHbIX B BUAE 3HAHWW, YMEHWA U HaBbIKOB,

KOTOpble JOMKHbI BbITb CHOPMNPOBAHBI B MPOLIECCE U3YYEHUS ANCLMMIINHDI;

— KONMYECTBE 4acoB, NPeAyCMOTPEHHbIX Y4EOHbIM MfaHOM Ha M3yvyeHue AUCLMMINHDI,
doopMy NPOMEXYTOYHOM aTTecTaumu;

— KONU4ecTBe YacoB, OTBEAEHHbIX HA KOHTAKTHYIO M Ha CaMOCTOATENbHY paboTy;

— dopmax KOHTaKTHOM N caMOCToATENbHOM PaboThl;

— CTPYKTYpe AUCLUMMNIINHBLI, OCHOBHbIX pa3genax u Temax;

— CUCTeMe OLEeHMBaHMS BallnX y4EOHbIX AOCTMXKEHUN;

— y4yebHO-meTOAMYECKOM U MH(POPMALMOHHOM obecnedYeHnn JUCUUNITUHDI.

3HaHMe OCHOBHbIX MOSIOXKEHUN, OTpPaXKeHHbIX B paboyer nporpamme AUCUMNINHBDI,
NOMOXeT 00y4alLLMMCH OPUEHTMPOBATLCS B U3y4aeMOM Kypce, OCO3HaBaTb MECTO U POrib
n3yyaeMom AUCUMNNKUHBI, CTPOUTb CBOKO paboTy B COOTBETCTBUM C TpeboBaHUAMM,
3anoXXeHHbIMWU B NporpamMme.

OcCHOBHbIMM bOpMaMu KOHTakTHOM paboTbl MO AUCUMMMNHE ABNAKOTCSA NEKunMn wu
nabopaTtopHble paboTbl, NoceLleHe KOTOpbIX 0b6s3aTenbHO ANa BCeX CTYAeHTOB.

B xoae nekuMoHHbIX 3aHATUIN cnefyeT He TONMbKO chnywaTb M3naraemblii Matepman u
KpaTKO €ero KOHCMEeKTMpOBaTb, HO O4YeHb BaXHO Yy4yacTBOBaTb B aHanuse npuMepos,
npegnaraemMbix npenogaBaTefnieM, B PacCMOTPEHMM U pPeELLEHUN NPOOBNEMHbIX BOMPOCOB,
BbIHOCUMbIX Ha obcyxaeHne. HeobxoammMo KpUTUYECKM OCMbICIMBATL Mpeasiaraembli
mMaTtepuan, 3agaBaTb BOMPOCHbI KakK YTOYHSIOLWIErO0 Xapaktepa, MOMorarwme YsaCHUTb
OTAEeNbHbIE MU3NaraemMble MOSIOXKEHUS, Tak M BONPOCHI NPOAYKTUBHOIO TUNa, HanpasfieHHble
Ha paclumpeHune n yrnybneHme ceegeHunin no M3y4aemon TemMe, Ha BbiSiBIEHME HEQOCTATOYHO
OCBELLIEHHbIX BONPOCOB, Cfabbix MECT B apryMeHTaumm v T.0.

B xome BbINOMHEHMsT nNpakTUYeckux paboT CTyAeHT BbIMOMHAET  3adaHus,
cogepxawimecs B MeToAUYECKOM Mocobun OuCUUnIMHbBI B COOTBETCTBMM C MMEKLMMUCS
ykaszaHuamu. [lanee CTyqeHT CaMOCTOATENbHO BbINOMHAET MHANBUOYANbHOE 3a4aHue.

ObgaszaTenbHO crnegyeT MNO3HAKOMUTBCA C KPUTEPUSMU OLEHMBAHUS Kaxaon (hopMmbl
KOHTPOSSi — 3TO NOMOXET u3bexatb He4OUETOB, CHMXKAOLLMX OLIEHKY 3a paboTy.

Mpy NOAroToBKE K MPOMEXYTOYHOM aTTecTauum HeobxoauMo NOBTOPUTL NPONOEHHbIN
mMartepuan B COOTBETCTBUM C Yy4eOHOW MNporpaMmmon, MpPUMEPHbLIM MNEPEYHEM BOMPOCOB,
BbIHOCALLUMXCA Ha 3a4eT. PekomeHOyeTcs MCNosib3oBaTb KOHCMEKTbl NEKUUN N UCTOYHUKM,
nepevncrnieHHble B CAMCKe nuTepaTypbl B paboden nporpamMme OUCUUMNIIMHBI, a Takke
pecypcbl 3NEeKTPOHHO-6MBNMoTeYHbIX cucteM. Heobxoammo obpatnte ocoboe BHUMaHWE Ha
TEMbI Y4EBHbIX 3aHATUI, NPONYLLUEHHbLIX MO pasHbIM NpuYnHaM. Npu HEOBXO0OMMOCTM MOXHO
obpaTnTbCAa 3a KOHCYNbTaunen n MeToanyeckon NoOMOLLbLIO K NpenogaBaTtento.

MeToauyeckue MaTepuanbl onA 06yqarou.w|xc;| Mo OCBOEHUIO TeOpPeTU4eCKUX
BONpoCcoB ANCLUUNMJINHDbI

Ne Tema PaccmatpuBaemble BONpochl

MaccoBble cnyanlele saBneHusi.  CraTtuctuyeckue 3aKOHOMEPHOCTMW.

VcTopus pa3BuTua Teopun BEPOATHOCTEN.
Mpeaomet Teopun

1 BEPOSTHOCTEV! Omnupunyeckoe onpefeneHve BepoATHoCcTW. OTHOcUTeNbHad 4vacToTa
' nosiBneHust cobbiTus, ee cBonlcTBa. CTaTUCTMYeckass YCTOMYMBOCTbL MU

CTaTUCTMYECKOE onpeeneHme BEpPOSiTHOCTH
2 CoObiTua n gericteust Hag | CnyYanHbln  akcnepuMeHT. [MoHATME coObiITMs B Teopuu BEPOATHOCTEMN.

HUMMW. OnemeHTapHoe cobbiTie. [pocTpaHCTBO 3nemMeHTapHbIX CoBbITUW, ero




HeodHo3HayHoCcTb. Knaccudwukaumsi cobbitin. CriyyanHoe, OOCTOBEPHOE,
HEeBO3MOXHoe coObITus. COBMECTHbIE U HECOBMECTHble cobbiTus. MonHas
rpynna cobbitun. [enctBns Hag COOLITUAMM U UX CBOWCTBA. TeEOpPEeTUKO-
MHOXXECTBEHHas TPaKTOBKa COObLITUM W OEWCTBUA Hag HUMMW. [uarpammbl
Onnepa - BeHHa. Anrebpa cobbITui.

BeposiTHOCTHOE
NpOCTPaHCTBO
cryyarnHoro
3KCnepuMeHTa.

AkcrnomaTtunyeckoe onpegerneHune BepodATHOCTU. CBOMCTBa BEPOATHOCTM Kak
cnegcteus akcnom KonmoropoBa. NMoHATHE BEPOATHOCTHOrO MPOCTPaHCTBa
CNy4ariHOro aKkcnepumMeHTa.

[uckpeTHoe 1 HenpepbIBHOE BEPOSATHOCTHbIE NMpOCTpaHcTBa. Knaccuyeckoe
BEPOATHOCTHOE NMpocTpaHCTBO. Knaccuyeckas BeposaTHOCTb. [NoacueT uncna
BO3MOXHbIX M OnaronpuaTHbIX MCXOAOB MO opmynamM KOMOUHaTOPUKM.
lMpaBuna yMHOXEHMS W CnoXeHus B KoMOuHaTopuke. Popmynbl Ans
noAcyeTa yucra pasmeLLeHnii, mepecTaHoBOK, COYETaHN B cxemax Bblbopa
6e3 MoBTOpeHWA M C MOBTOpPEHMAMU. HenpepbiBHOE BEPOSTHOCTHOE
npocTpaHcTBO. ['eomeTpuyeckasi BepoATHOCTb. [MoHATME o MeToge MoHTe-
Kapno.

BeposATHOCTU CrOXKHbIX
COObITUN.

OnpeneneHne yCnoBHOW  BEPOSITHOCTMU.
cobbiTun.  HesaBucumocTb  COGLITUIA.
HEe3aBUCMMOCTb B COBOKYMHOCTM.
dopmyna aona noacdeta  MNOMHOW
anocTepmopHble BEPOATHOCTU TMMNOTES.
anocTepuropHOI BEPOSITHOCTH.
HesaBucumble UcnblTaHWs. Cxema BepHynnu. BeposTHOCTHOE
NpoCTpaHCTBO cxeMbl BepHynnu. ®opmyna bepHynnu ans yucna ycnexos.
Mponssogswasa pyHKuma B cxeme bepHynnu.

Teopema [lyaccoHa. Popmyna [lyaccoHa, ycnoBus ee MPUMEHUMOCTH.
Mpoctenwnin notok cobbiTviA. JlokanbHas Teopema MyaBpa-Jlannaca.
WuTerpansHasa Teopema Myaspa-Jlannaca. ®yHkumn Jlannaca, nx cBoncTBa.
BeposaTHOCTb 3a4aHHOr0 OTKINOHEHMS YaCTOCTN OT BEPOSATHOCTM.

BeposaTtHOCTb  npou3BeneHus
MonapHaa He3aBUCUMMOCTb W

BEpPOATHOCTU.  AMpuOpHble ¥
dopmyna baneca gna nopcueta

CrnyyaiiHble BENUYUHBI.
3akoHbl pacnpegeneHus
W YncnoBble
XapaKTEePUCTUKU.

MoHATMe cnyyanHoOM BenuuMHbl. [UCKpeTHble U HenpepbiBHbIE CryYalHble
BenuuuHbl. lOHATME O 3akoHe pacnpegeneHns. Ycnosue HOPMUPOBKU
pacnpegeneHunsa. Pag pacnpegeneHvnss QUCKPETHOW Cry4arlHOW BenVYUHBI.
MHoroyronbHuk pacnpegeneHuns. Cymma, pasHOCTb M Npou3BedeHne OBYX
ONCKPETHBIX CIyYanHbIX BEMNYMH.

®PyHKkuMa  pacnpegeneHus, ee cBoncTBa. DyHKUMS  pacnpegeneHus
OVCKPETHOW Criy4YaiHOM BENNYMHDI.
HenpepbiBHas  cniyyavHas BenuumMHa.  PyHKuMa  pacnpegeneHus

HenpepbIBHOMW Crny4yanHOW BenuyuHbl. [MNOTHOCTL pacnpefeneHus un ee
CBOMCTBA. ONEMEHT BEPOSITHOCTH.

XapakTepucTukM MonoxeHus n paccesaHus. MatemaTtudeckoe oxuaaHue u
ero ceoucTtBa. [ucnepcua n cpegHee KBagpaTUYHOE OTKINOHEHue, WX
ceonctea. CTaHgapTHas cnydyanmHaa BenuumHa. Mopa w  meguaHa.
HavanbHble ¥ uUeHTpanbHble MOMEeHTbl. KosdduumeHTsl acummeTpum wu
akcuecca. KsaHtunu.

BbluncneHve napameTpoB  pacnpeferneHun  OAUCKPEeTHOW  crnyvavHoun

BEMWYMHBI C MOMOLLIbIO Npon3BoAsLLE QYHKLUN.

BuHommnanbHoe  pacnpepeneHve,  pacnpegeneHve  [lyaccoHa — ang
OGHOBHbIE BUAbI OVNCKPETHBLIX  CryYyalHbIX  BENNYUH. PanHowlepHoe N nokasaTtenbHoe
pacnpeaeneHui. pacrnipegeneHus  HeEnpepbiBHbIX  CMyYalHbIX  BEMNUYUH. |_|J'IOTHOCTI3
HopmarnbHoe HOpMarIbHOTO - pacnpeAeneHms. OyHKUMS  pacnpefeneHns  craHgapTHOW
pacnpeneneHe. HOpMaribHON CrnyYanHoW BenuuuHbl. BepoATHOCTb nonagaHusa 3HayYeHus

HOpMarnbHO pacnpeaeneHHoW Cry4aliHON BENUYMHbI B 3aaHHbIA MHTEpBan.
«MpaBuno 3o».

Cuctembl cnyvamnHbix

3aKkoHbl pacnpegeneHnss ABYMEPHOW Cry4yanHOW BeNWYMHbI (OQUCKPETHOW 1
HenpepbIBHON).

BenuyuH. [1symepHas Yucnosble XapakTepucTuku OBYMepHOW cnyyavHoun BEITUYUHbI.
cnyyavHas BenuyuHa. Matematnyeckoe oxugaHue, Aucrnepcusi, KoBapuauus, KoaddUUNEHT
Koppensuumu.

MpenenbHble TeopeMbl
Teopun BEPOSATHOCTEN.

3akoH Bonbwumx yncen. HepaBeHcTBO YebbiweBa. HepaBeHcTBo Mapkoga.
Teopema YebbiweBa. CxoanmocTb No BepoATHOCTU. Teopema BepHynnw.
LlenTpanbHas npefensHas Teopema.

BbI6OpOoYHbI MeToA.
PacnpegeneHue n
XapakTepUCTUKN

MpeomeT M 3agaunm matemaTudeckoi cTaTUCTUKKU. CyLHOCTb BbIGOPOYHOIo
meToda. [eHepanbHass M BblGOpoYHAsi COBOKYNMHOCTW. CTaTucTUYeckoe
pacnpegeneHve BbIGOPKM 1 ero Buabl. BapnauunoHHbiv psg. CTaTucTU4eckuii




BbIOOpPKMU.

psg n ero rpaduryeckoe n3odbpaxeHue. VIHTepBanbHbIN CTaTUCTUYECKUIA PSAA.
ncTorpamma cTaTMCTMYECKoro pacnpegeneHvst BblOOpKW. dMnupuyeckas
dyHKUMS pacnpeneneHuns.

UucnoBble XxapakTepucTuku BblBOpKU: BbIOOpPOYHbIE CpeaHee, Auchepcus,
cpeaHekBagpaTnuyHoe OTKIOHeHue, ncnpasieHHble auncnepcua n
cpeaHekBagpaTUYHOE OTKITOHEHNUE.

10

Crartuctmnyeckoe
oueHnBaHune.

[MoHATUE oueHKM BEPOATHOCTHBIX XapakTepuctuk. OCHOBHble TpeboBaHus K
oueHkam. OueHuBaHME 3aKOHOB pacnpedeneHns CnydamHbiX BeMYvH.
ToyeyHoe  OuUEHMBaHWE  YUCMOBLIX  XapaKTepUCTUK  reHeparnbHOn
COBOKYMHOCTU

WHTepBanbHoe oueHnBaHue. [MoHATME [O0BEpUTENbHOM BEPOSTHOCTUM MU
JosepuTtenbHoro uHTepBana. Pacnpegenenus [lupcoHa, CrblogeHTa,
Puwepa. OuennBaHne BEPOSATHOCTU HacTynneHus coObITHS.
[oBepuTenbHble MHTEpBanbl AMs MaTeMaTU4ecKoro OXWMAAHWS B Criydasix
BbIbOpoK Gonbworo n manoro o6bemMoB. [JoBepuUTENbHbIE MHTEPBanbl A11S
cpeaHeKBaapaTUYHOrO OTKITOHEHWS.
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MpoBepka
CTaTUCTUYHECKUX TmnoTeas.

CyLHOCTb NpOBEpPKN cTaTUCTMYeckmx runotes. OBLWmMN noaxoa K peLleHuto
3agaym  npoBepkn runoTtes. BoigBuwkeHnune  runotesbl.  [lokasaTens
cornacoBaHHocTu. Ctatuctuyeckunm kputepuin. Kputuyeckas obnactb u
obnactb NpUYHATUA rMNOTE3bl. YPOBEHb 3HAYUMOCTM U MOLLHOCTb KpUTEPUSI.
Ownbkn nepBoro n BTOPOro poaa.

MeTogbl npoBepku rmMnoTes O 3akoHax pacnpegenexHus (kputepum A.H.
Konmoroposa, H.B. CmupHoBa, kputepun cornacus K. MNMupcoxa). Nposepka
rMnoTes o NapameTpax 3aKOHOB pacnpefeneHuns.
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CratucTnyeckne MeTofbl
06paboTkm
3KCNEePUMEHTarbHbIX
HAaHHbIX.

OucnepcuoHHbin  aHanu3. KoppenauuoHHblr  aHanus.  KoadhdumumneHnt
koppensumun. KoppensuumoHHass  matpuua. PerpeccuoHHbli  aHanua.
JINHENHbIN perpecCcuoHHbIN aHann3. MHOXeCTBEHHas NMHENHasa perpeccus.
YpaBHEHUs perpeccum, KoagguUUNeHTbI perpeccuu.
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CnyyanHble npoueccsl.

lMNoHaTne cnyyamHoro npouecca. Knaccudukaums cryvyamHbiXx NpoLEeCccoB.
Llenn MapkoBa. MapKkoBCKMI MpouUecC C AUCKPETHbIMU COCTOSIHUAMU U
HenpepbiBHBIM BpemeHeM. [MyaccoHoBckui npouecc. [pouecc «rmbenu u
Pa3MHOXEHMUS».

MeToauueckue maTepuanbl Ansa ody4yaroWwmMxcsa No NogroToBke K
npakTuYecKuM/nabopaTopHbIM 3aHATUAM

Ne Tema 3aHaTuUSA PaccmatpurBaemMbie BONpoChI
CobbITna n gencTens Ha -
1 A A | CoBbitns 1 [encTBus Had HUMN.
HUMMU.
BeposTHoCTHOE
HDOCTDAHCTRO OnemeHTbl KOMBUHaTOpUKN. Knaccnyeckoe BepoOATHOCTHOE NPOCTPaHCTBO.
2 CJF')I anHoro HenpepbiBHOE BEpOATHOCTHOE NPOCTPaHCTBO. eomeTpuyeckas
y BEPOATHOCTb
9KCMepUMeHTa.
3 BeposTHOCTH CNOXHBIX BeposTHOCTU cymMmMbl 1 npon3BedeHust cobblTuiA. MNonHas BepoATHOCTb.
CcOoObITUIA. Cxema BepHynnu
Cny4yaiHble BENNYUHBI.
3akoHbl pacnpegeneHns _ y
4 OnckpeTHble cnyyariHble BENWYMHbL. HenpepbliBHbIE CryyaiHble BENUYUHDI.
W Yncnosble
XapaKTepPUCTUKW.
OcHoBHbIe BUAbI
5 pacnpeseneHui. Buabl pacnpegenerHns cnyyanHbix BenuinH. HopmarnbsHoe pacnpeaeneHve
HopmanbeHoe pacnp y -Hop pacnp '
pacnpegenexve.
Cuctembl cnyvamnHbix o -
[BymepHas criydanHas BenudmHa. JUckpeTHas criydanHas BenMymHa.
6 | BenuuuH. [iBymepHas _
o HenpepbiBHasn cnyvanHas BenmynHa.
crnyyYyanHas Benm4umHa.
BbIGOpOYHbIN MeTOA.
PachpeaeneHme u MonNnroH OTHOCUTENbHbBIX YaCcTOT M AMNMpUYeckas yHKLMA pacnpeaeneHus
7 xa aIE)Te HCTUKM WHTEPBAarnbHOro BapnaLunoHHoro psaa. Ero BeibopoyHbie XxapakrepucTuku
P P MOSIOXKEHNS, XapaKTEPUCTUKN pPacCesHUS.
BbIOOPKMU.
8 CratucTtnyeckoe Cratuctuyeckoe oueHmBaHve. [loBeputernbHble MHTEPBarbl
OLEeHUBaHue. MaTemMaTM4ecKoro OXXuaaHusi n AMcnepcun ¢ 3agaHHon HageXHOCTbIO.
9 MpoBepka MpoBepka cTaTMCTUYECKUX rMnoTes. [MnoTesa o 3akoHe pacnpegeneHus.

CTaTUCTUYECKUX TUNoTe3.

MnoTe3a o0 NapameTpax pacnpeneneHus.




TemaTtuka pedepartoB/goknagoB/acce, MeToan4YeCcKkue peKkoMeHaaumMm no BbINOSTHEHUIO
KOHTPOJIbHbIX U KYpPCOBbIX paboT, MHble MaTepuanbl
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MpumMepHbIN NepeyeHb BONPOCOB K 3a4eTy Mo AUCLMUNIINHE
«Teopusi BepoATHOCTEN U MaTeMaTU4ecKasi CTaTUCTUKa»

NcTopusa pasButus Teopum BEPOSITHOCTEN.
MpocTpaHCTBO anemeHTapHbiXx cobbiTuin. Knaccudpumkauma cobbiTuii B Teopuun
BEPOATHOCTEMN.
Hencteus Hag cobbituamn. Anrebpa cobbiTnin. TeopeTUKO-MHOXECTBEHHASA TPaKTOBKA.
CtaTtuctnyeckoe onpegeneHne BEpOATHOCTMU.
Knaccuyeckoe onpegeneHme BepOATHOCTW.
KombuHaTopuka. Obwme npasmna KOMOMHaTOPUKN.
Cxema Bblbopa 6e3 nosTopeHun. Dopmynbl Ans NOACYHETa 4ucna pasMeLleHuin,
nepecTtaHOBOK, COMETAHUN.
Cxema Bblbopa c noBTopeHuaMU. DPopmynbl ANA NoAcYeTa 4YUcna pasMeLLEHUN,
nepecTaHOBOK, COMETAHUN.
"eomeTpuyeckoe onpegeneHne BepOSTHOCTU.
MoHatne o metoge MoHTe-Kapno.
AkcnomaTunyeckoe onpegerneHne BeposTHOCTU. CBOMCTBA BEPOATHOCTU KaK CreAcTBUS
akcmom Konmoroposa.
YCnoBHble BEPOSATHOCTW.
Teopema yMHOXeHUs1 BepoATHOCTEN. He3aBUCUMOCTb COBbITUIA.
BeposaTHOCTb CyMMbl COBLITUNA.
lMonHas BepoATHOCTL. Popmyrna baneca.
Hes3aBucumble ncnbitanns. Cxema bepHynnu. ®opmyna bepHynnu.
Teopema [lNyaccoHa. ®opmyna lNyaccoHa.
JlokanbHaga Teopema Myaspa-Jlannaca.
NHTerpanbHasa Teopema Myaspa-Jlannaca.
lMoHATMEe cnyyYyarMHOM BeNUMYUHLI. 3akoH pacnpegeneHns AUCKPETHOM  CryYanHOW
BeNMYMHbI. MHOroyronbHuK pacnpeaeneHus.
dyHKUMA pacnpefeneHuns, ee cBoucTBa. PyHKUMA pacnpefeneHna  OUCKPeTHOM
CNy4YanHOW BENNYUHbI.
lMnoTHOCTb pacnpeneneHns, ee CBOMUCTBA.
UuncnoBble XapakTepUCTMKU CrydanmHbiXx BenuuuvH. Martematunyeckoe oOXuaaHue wn ero
CBOMCTBA.
Ancnepcusa n cpegHee KBagpaTnyHoe oTknoHeHve. Moaa n meguaxa.
MoMeHTbI, KO3AhPUUMEHTLI aCUMMETPUN U IKCLEeCca.
KBaHTunu.
BbluncneHne napameTpoB pacnpefeneHnin OUCKPEeTHOM CryYamHOW Benu4vuHbl C
NOMOLLbIO MPON3BOASALLEN OYHKLMN.
OcHOBHble  3aKOHbl  pacrnpefernieHuss  criydarHbiX  BenMYuH.  BbrHOMManbHoe
pacnpegeneHue.
PacnpeneneHnue lNyaccoHna.
PaBHOMepHOe pacnpeaeneHne HenpepbiBHOM CrlydanHOW BENMNYNHDI.
lMokasaTenbHbIN 3aKOH pacnpeaeneHust.
HopmanbHoe pacnpegeneHne. BeposaTHOCTb nonagaHWsa  3HayYyeHUss HopMaribHO
pacnpegeneHHon Criy4anHoOn BENMYUHLI B 3agaHHbIN MHTepBan. «lMpasuno 3o».
MpepenbHble Teopembl Teopun BeposiTHocTen. HepaBeHCcTBO YebbiweBa. HepaBeHCTBO
MapkoBa.
Teopema Yebbiwesa. CxoguMOCTb NO BEPOATHOCTMW.
Teopema bepHynnu.
LleHTpanbHasa npegensHasa Teopema.
Cuctembl cnyyamHbIX BenuuuH. [lBymMepHasi crnyyYanHas BenvyuMHa, 3aKOoHbl ee
pacripegeneHus.
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Uucnosble XapakTepuCTUKM [OBYMEpPHOM CnyyvyanHouW BenuuuHbl. MaTemartnyeckoe
oXugaHue, aucnepcus, kKosapuaums, KoOadUUNEHT Koppenaumn.
3agayn n MeToabl MaTeMaTU4YeCKon CTaTUCTUKM.
"eHepanbHasa 1 BbIDOPOYHAsS COBOKYNHOCTU. BapuaumoHHbin pag. Ctatuctudeckumn psg
n ero rpadumyeckoe nsobpaxeHue.
NHTepBanbHbin  cTatuctudeckun  psag. Popmyna  Crepoxeca. [uctorpamma
CTaTMUCTMYECKOro pacnpeneneHuns Bolbopku.
Kymynsarta.
UuncnoBble XapakTepUCTUKM CTaTUCTUYECKOro pacnpegeneHus. BoibopoyHoe cpenHee,
BbIOOpOYHAsa Aucnepcus U UCMpaBrieHHas OUCNepcuUsl Kak CTaTUCTUYeCKMe OLEHKU
YMCMNOBbLIX XapaKTePUCTUK reHepanbHOM COBOKYMHOCTU.
NHTepBanbHble OLEHKM NapaMeTpoB CTaTUCTUYECKOrO pacnpeneneHuns.
lMpoBepka cTaTUCTUYECKNX rTMNOTE3.
[MoHATHe o KpUTepUsax cornacus.
OIeMeHTbI KOPPENALMOHHOIO aHanuaa.
[AncnepcnoHHbIN aHanms.
PerpeccuoHHbIM aHanus
lMpenctaBneHne o Teopun cnyvyamHbIX NPOLLECCOB
NMepe4vyeHb BONPOCOB K KOSISTOKBUYMY MO AUCLUNIIUHE

«Teopusi BepoATHOCTEN U MaTeMaTU4eCKas CTaTUCTUKa»
CtoxacTtudeckum akcnepumeHT. CobbiTue Kak ncxop onbiTa.
lMpocTpaHCTBO anemeHTapHbiXx cobbiTuin. Knaccudumkauma cobbiTudi B Teopun
BEPOATHOCTEMN.
[enctBusa Hag cobbiTnamn. CeBoncTea AeNCTBMA Hag CObbITUAMN.
TeopeTuKo-MHOXECTBEHHas TpakToBka cobbITMn M aencteBui Hag Humu. Anrebpa
cobbITnin. BeposATHOCTHOE NPOCTPAHCTBO Cry4YanHOro SKCnepuMeHTa.
YactoTa # 4actoctb cobbiTus. CrtaTuctmyeckoe (4acToTHoe, 3IMMIUPUYECKOE)
onpegenieHne BeposiTHOCTH.
Knaccudeckaa cxema criydanmHoro akcnepumeHTta. Knaccuyeckoe onpegeneHue
BEPOATHOCTM.
KombuHaTtopuka. Obme npaBuna KOMOMHATOPKKMN.
Cxema Bblbopa 6e3 nosTopeHun. Dopmynbl Ons NOAcCHETa Yucna pasMeLeHun,
nepecTaHOBOK, COMETaHUMN.
Cxema Bbibopa ¢ noBTOpeHuamu. Dopmynbl ANg nNoAcyeTa 4Yucna pasmeLleHud,
nepecTaHOBOK, COMETaHUMN.
HenpepblBHOE  BEPOSATHOCTHOE  MNPOCTPAHCTBO. [eomeTpudeckoe  onpeneneHue
BEPOSITHOCTMW.
MoHsaTne o metoae MoHTe-Kapno.
AkcnomaTudeckoe onpegerneHne BeposiTHOCTU. CBOMCTBa BEPOATHOCTU KaK CreAcCTBuUS
akcmom Konmoroposa.
YCnoBHble BEPOSATHOCTW.
TeopeMa yMHOXeHUs1 BepoATHOCTEN. He3aBUCMMOCTb COBbITUIA.
BeposTHOCTb CyMMbl COBLITUNA.
MonHas BeposaTHOCTL. Popmyrna baneca.
HesaBucumble ncnbitaHna. Cxema bepHynnu. dopmyna bepHynnu.
Teopema lNyaccoHa. ®opmyna lNyaccoHa.
JlokanbHaga Teopema Myaspa-Jlannaca.
NHTerpanbHasa Teopema Myaspa-Jlannaca.

MNepeyeHb NOHATUMI ANA rnoccapus No AUCLMNIIMHE

«Teopus BEpoATHOCTEN U MaTeMaTMYeCKas CTaTUCTUKa»
MaTtemaTtnyeckasa ctaTucTuka
"eHeparnbHas COBOKYMHOCTb
Bbibopka



HOO~NOORAWNE

11.
12.
13.

0.

O61bEéM BbIGOPKK

PenpeseHTatnBHas BbiboOpka

MoeTOpHas (6ecnoBTopHasa) BblIbOpKa

Cnocobbl oTbopa 06BHEKTOB U3 reHeparibHOM COBOKYMNHOCTM
PaHxxupoBaHne gaHHbIX

BapuaumoHHbIn psg

. Ctatuctnyeckoe pacnpegeneHme Bbl6opku
. IHTepBanbHbIN CTaTUCTUYECKUI PSS
. AMnmpunyeckasn pyHKUNS pacnpeaeneHns
. MonwuroH vactor
. MncTtorpamma pacnpegeneHusi cny4amHon BENMYNHDI
. BoibopoyHas cpegHsas
. BeibopouHas gucnepcus
. BeibopoyHoe cpeaHee kBagpaTnyeckoe OTKNOHEHWEe
. cnpaeneHHas BbibopoyHas ancnepcus
. cnpaeneHHoe cpeaHee kBagpaTU4eCcKoe OTKIIOHEHNe
. BapraunoHHbIn pasmax
. KoadhpmuymeHT Bapuaumm
. Mopga
. Megnana
. KBaHTUNb
. Ksaptune
. CTtatuctmnyeckas oueHka
. HecmelleHHas ctatuctnyeckas oueHka
. CocTosiTenbHasa cTaTucTu4eckas oLeHka
. OhbhekTnBHAs cTaTUCTNYECKAdA OLEHKa
. ToyeyHasa ctaTucTMyeckas oueHka
. JJoBepuTenbHbIN MHTEpPBan
. JoBepuTenbHas BEpOSATHOCTb
. Ctatuctmnyeckas rmnoresa
. HyneBas (anbTepHaTtmBHas) runotesa
. MpocTtas (cnoxHas) rmnoTesa
. Ctatnuctmnyecknn kputepum
. MapameTpunyeckune (HenapameTpuyecKkne) KpuTepmm
. Owwnbka nepBoro (BTOporo) poaa
. YpOBEHb 3HaYNMOCTU KpUTEPUS
. MowHocTb KpuTepus
MpumepHbIe TeMbl pecepaToB NO AUCLUNIINHE
«Teopusi BepoATHOCTEN U MaTeMaTU4eCKas CTaTUCTUKa»

NcTopust pa3sutnsa Teopum BEpPOATHOCTEN
Bknapg b. Nackansa B pa3sutne Teopun BEPOATHOCTEN.
Bknag lN.-C.JTannaca B pa3Butne Teopumn BEPOATHOCTEMN.

Bknapg poccuncknx matemMaTmkoB B pa3BuUTME TEOPUN BEPOSITHOCTEN.

AKcrMomMaTmnyeckoe NOCTPOEHME TEOPUN BEPOSATHOCTEN.
"eomeTpunyeckasi BEpOSATHOCTb.
O6nacTtu npumeHeHna metoga MoHTte-Kapno.

MpakTnyeckne NpUMEHEHNs OCHOBHbLIX pacnpeneneHnin crnydyanHbiX BEANYNH
PYHKUNN CryYarHbIX BEMNYMH N NX YUCIIOBbIE XapaKTePUCTUKN
[MpumMeHeHne TeopeM O YUCIOBbIX XapakKTepuUCTUKax (PYHKUMWA CrlydarHbIX BENUYUH K

peLLeHNIo NPaKTUYeCKnX 3agad
[IBymepHoe HopmaribHOe pacnpefereHue
MHoromepHoe HopmarnsHoe pacnpeaeneHve
MeToq xapakTepucTnieckux yHKLnNn



14. 3akoH 6onbLluMxX yncen

15. UeHTpanbHaga npegenbHas Teopema

16. MeToapbl NoNy4eHMs TOYEYHbIX OLEHOK NapaMeTpoB reHeparibHOW COBOKYMHOCTU

17. OueHka HageXHOCTU pe3ynbTaToB Negarormyeckoro akcnepnuMeHTa

18. MeTtogbl MaTtematTmyeckon 06paboTKM  OaHHbIX B COUMAnbHO-MCUXONOMMYECKUX
nccnegoBaHUsX

19. Mogenu Teopun MaccoBoro o6cnyxmBaHus

20. MNpakTunyeckne NpUNOXKeHNA Teopumn CnyyYamHblx NpoLLECCOB

21. MaTtemaTunyeckme nakeTbl NporpaMmm A8 CTaTMCTUYECKUX pacyeToB.

MNepeyeHb 3agaHUn TBOPYECKOro XapakTepa no AUcuuniuvHe
«Teopusi BepoATHOCTEN U MaTeMaTUYeCKas CTaTUCTUKa»

1. Ha ocHOBe M3y4eHMss OCHOBHOM U [OOMOSIHATENBHOW nuTepaTypbl, a Takxe
MCNONb30BaHMA ANEKTPOHHBLIX 0Bpa3oBaTernbHbIX PECYpPCoB caenatb nogbopky 3agad no
Teme «[lpegenbHble TeopemMbl Teopuu BeposATHOCTeW». Bce 3agjayn  OOMKHbI
COMPOBOXAATbCA peLleHMAMU; He0BXoaMMO caenaTb CChIfKM Ha MCTOYHUKN. KonnyecTBo
3agad — He meHee 10.

2. CocTaBuTb aHHOTMPOBAHHLIA KaTanor WHTEPHET-UCTOYHMKOB MO Teme pedepaTa.

KonnyectBOo npeasiokeHun B KaxgouW aHHoTauum — He MeHee Tpex. KonumyecTtso
NCTOYHMKOB — He MeHee 10.
TunoBble TeCcTbl NO AUCUMUNIINHE
«Teopust BepOATHOCTEN U MaTeMaTUYeCKas CTaTUCTUKA»
Tema: [IuckpeTHasa cnyyanHasa BenIM4YMHa

1. AnckpeTHas cnyyarHas BenuymHa X 3afiaHa 3akoHOM pacnpeeneHns

X -4 6 10
p 0.2 p(X=6) 0.15

HeunsBecTHas BeposTHOCTb p(X=6) paBHa

1) 0.35;

2) 0.65;

3) 1,0.

2. [lnckpeTHas cnydYanHas BenvymHa X 3ajaHa 3akoHOM pacnpegenieHns
X 2 4 5 6
p 0.3 0.1 0.2 0.4

BeposTHOCTb cobbiTna 2 < X <5 paBHa
1) 0.6;
2) 0.3;
3) 0,1.

3. [inckpeTHas cnyvYanHas BenuymHa X 3agaHa 3akoHOM pacnpegenieHns
X 3 4 5 6
p 0.3 0.1 0.2 0.4

BeposiTHOCTb coBbITMA —1< X <3
1) O;
2) 0.3;
3) 0.7.

4. InckpeTtHaa cnyyanHasa BennymHa X 3afiaHa 3akoHOM pacrnpeneneHus
X -1 2 3 4
p 0.4 0.3 0.1 0.2

BeposaTHOCTb cobbITUA X <3 paBHa
1) 0.8;
2) 0.7;
3) 0.1.

‘ 5. ﬂ,VICKp‘eTHaFl CquaﬁHaﬂ Be‘J'IVI‘-IVIHa X 3‘a,u,aHa 3aKOHOM pacrnpefeneHus

X 2 4 5 6




| p | 03 | 01 | 02 0.4

BepoaTtHoCTb cobbiTvst X >5 paBHa
1) 0.4;
2) 0.6;
3) 1.0.

6. [luckpeTHas cnyyanHasa BenvymHa X 3afjaHa 3akoHOM pacnpegerieHns
X -4 6 10
p 0.2 0.3 0.5

BepoaTHoCcTb cobbiTva X >2 paBHa

1) 0.8;

2) 0.5;

3) 0.2.

7. dnckpeTHasa cnyyanHas BenvyuHa 3ajaHa 3akoHOM pacnpeaeneHus
X -1 2 3 4
p 0.4 0.3 0.1 0.2

MaTemaTtnyeckoe oxuaaHue criydanHon BesimduHbl X paBHO

1) 1.0;

2)1,2;

3) 1.3.

8. [lnckpeTHasa cnyyanHas BenvyuHa X 3ajaHa 3akoHOM pacrnpeeneHus
X -1 2 3 4
p 0.4 0.3 0.1 0.2

[dvcnepcusa cnyvyanHon BenuynHbl X pasHa

1) 0.23;

2) 0.33;

3) 0.25.

9. [iInckpeTHas crnyvYanHasi BenuynHa 3aziaHa 3akoHOM pacrnpeneneHus
X -1 2 3 4
p 0.4 0.3 0.1 0.2

LleHTparnbHbIM MOMEHT TPeTbEro nopsagka criydanHom BenmymHbl X paBeH

1) 55.9;

2) 23,6;

3) 36.8.

10. [lnckpeTHasa cnyyanHasa BenndnHa X 3afiaHa 3akoOHOM pacnpeneneHust

X -4 6 10

p 0.2 0.3 0.5
Moga cny4anHon Benu4unHbl X paBHa
1) 0.5;

2) 10;
3) 6.0.

Tema: HenpepbliBHasa cnyyanHaa BenIM4YMHa
1. aHa pyHKUMA pacnpegeneHns HenpepbIBHOW CrlydanHom BeNMYmHbI X:
0 npu x <0,
F(X): Cx* npu0<x<4,
1npu x> 4.
3HayeHne noctoaHHon C paBHO
1) 1/4;
2) 1/16;
3) Y
2. laHa pyHKUMA pacnpegeneHns HenpepbIBHOW CryYanHoOW BENNYMHBI X:



0 npu x<0,
F(x)=1{sinxnpu 0<x < 7/2,

Lnpu x> rl2.
BepoaTHOCTb TOro, 4To X NPMMET 3Ha4YeHne N3 nHTepBana (O,;z/6), paBHa
4) 0.5;
5) 1.0;
6) 0.2

3. HenpepbiBHas criydanHass BenuYMHa WMEET Criedyloly UHTerpanbHyl  (QYHKLMIO
pacnpegerneHus:

0 npu x<0,
F(X): x3 npu 0 < x <1,
1 npu x >1.
BeposTHOCTL TOro, YTo X MpUMeET 3HadYeHue 13 uHtepeana (—10.5), pasHa
7) 0.25;
8) 0.75;
9) 0.5.

4. dyHKUMS pacnpeaeneHus npeacraenseT cobon 3akoH pacnpeneneHns

1) TONbKO HENpepbIBHOW Cy4YanHOW BEMNYMHDI;

2) TONbKO ANCKPETHOW Crly4YarHOW BENUYUHBI;

3) Kak HenpepbIBHOW, TaK U AUCKPETHOW CNyYyanHOW BEMNYMHDI.

5. NNOTHOCTb BEPOATHOCTM NpeacTaBnseT cobon 3akoH pacnpeneneHns

4) TONbKO HEMPEPBLIBHOM CIly4anlHOW BENMUYNHBI;

5) TONbKO ANCKPETHOW Cry4YarHOW BENUYUHDI;

6) Kak HenpepbIBHOW, TaK U ANCKPETHOW CNy4YyanHOW BENMUYNHBI.

6. [laHa nNnNoTHOCTbL BEPOSATHOCTU f(x). [na onpeneneHna Bnga oyHKUMN pacnpenesieHns

Cny4YyamHoOW BeNUYUHbl X NCNosb3yoT dopmyny
b +00 X
1) [ £(x)dx; 2) [ f(x)ax; 3) [ f(x)dx.

7. OaHa nNoTHOCTb BEPOSATHOCTU f(x). [ns onpegeneHvss BeposTHOCTM MoMagaHus
CnyyYyanHoun Benn4yMHbl X B MHTEpBan (a,b) Ncnonb3yT opmMyny

1)6%5Tf@wx; 2)Tf@hx; 3)ifuwx.

8. MaTtemaTuyeckoe oOXxugaHue W AUCNEPCUA CryHalHOW BeNMYUHLI, pacnpeneneHHon
paBHOMEpPHO Ha oTpeske [1,3] paBHbl

1) 2;1/6;
2) 1,51/3
3) 2;1/3

9. CnyyarHas BenuyuHa pacnpepgeneHa paBHOMepHO Ha oTpeske [0,5]. P,- BEpOATHOCTb
TOro, YTO 3Ha4YeHue criydyariHon Benu4uuHbl nonaget Ha oTpesok [0,1]. P,- BEpOATHOCTb TOrO,

YTO 3HAYEHWE CNyyYyamHOW BENNYMHBI OKaXXeTcsl Ha oTpeske [3,4]. Toraa MOXHO yTBepXKaaTb,
yTO

1) R, =3R;
2) B>P;
3) P=F.

10. Cny4anHas BenuumMHa X MMeeT HopmarbHoe pacrnpegenerHve N(2,2). BepoaTHocTb P(-
4<X<8) paBHa
1) 1
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2) 0,9973;
3) 0,9544.

Komnnekt nHguBuayanbHbIX AOMALWIHUX 3aA4aHUXA NO AUCUUNIIUHE
«Teopusi BepoATHOCTEN U MaTeMaTUYeCKas CTaTUCTUKa»
UHauBmnayanbHoe aomaluHee 3agaHue Nel
Tema: CoObITUA 1 AencTBUA Hag HUMU
MpounnwocTpupoBaTb C MNOMOLWBD guarpamm  Onnepa-BeHHa cnepytowme
COOTHOLLUEHNS MeXAay COBbITUAMN.

1) a)(MUN)N(MUP);6) C\D.

2) a) (MNN)UMNP);6) CUD.
3) a)(M\N)N(M\P);6) CUD.
4) a)(M\K)U(KNP);6) AND.
5) a)(M\K)N(KNN); 6) (AUC).
6) a)MU(KN(M\P)); 6) (CND).

7) a)MN(N\(KNM)); 6) A\C.
8) a)(CND)\(CNF);6) (A\D).

9) a)(M\N)U(M\F);6) C\D.
10) a)(M\N)N(N\L); 6) CUC.

)\ (CUN); 6) (M\P).
12) a)(M\N)\(K\N); 6) M\P.
13) a)(CND)U(C\F); 6)(AU—D)
14) a)(CUD)N(C\F); 6) KNL.

15) a)(A\C)U(ANE); 6) KN(KNL).
16) a) (FN(BUD))\B; 6) FNF.

(
(FU(BND)\D; 6) (FNM).
(
(

F\(BUK)UB; 6) F\F.
M

17) a
18) a
19) a
20) a

(BNC))UC; 6) B\B.

a)

)

)

)

)

)

)

)

)

11) a)(CUD

)

)

)

)

)

)

)

) \

YM\(FN(MNP)); 6). MUN.

UHpguBnayanbHoe aomaluHee 3agaHue Ne2
Tema: dnemMeHTbl KOMOUHATOPUKU

1) a) NmeeTcs TkaHb TpeX LBETOB: KpacHas, 3eneHas u vyepHas, n tpebyetca obutb
AnBaH, Kpecno un cTyn. CKOMbKO CyLLECTBYET pa3nnYHbIX BapuaHTOB 0OMBKK 3TON Mebenu?

0) Y aOByx HaumHawowmx konnekumoHepoB no 20 mapok n no 10 3HaykoB. YeCTHbIM
HasblBaeTCcs OOMeH Of4HOM MapKkuM Ha OOHY MapKy WU OOHOro0 3Hayka Ha OOWH 3HAYOK.
CkonbKo BCEro CcyLecTByeT BapuaHTOB YeCTHOro obmeHa?

2) a) lMo3T-MoaepHUCT Hanucan CTUXOTBOPEHWE, B KOTOPOM MepBasi CTpoOKa «Xouy
NOWUTW TyNAaATb Kyda-HUMOyab», a BCe OcCTasbHble CTPOKM pasHble M MofydeHbl M3 nepBou
nepectaHoBkon cnoB. Kakoe Haubonbllee KONMUYECTBO CTPOK MOXET ObiTb B 3TOM
CTUXOTBOPEHUN?

6) N3 coctaBa KOH(hbepeHUMM, Ha KOTOPOM MpUCYTCTBYET 52 yenoBeka, Hago nsbpartb
Aeneraunto, CoOCTosLLYH M3 NATU YenoBek. CKonMbKMMK cnocobamm 3To MOXHO caenatb?

3)a) Ckonbkumn crnocobamm MOXHO COCTaBUTb TPEXUBETHbIA TFOPU3OHTAsbHO
nosilocaTtbIn ¢pnar, ecnu nmeeTcs matepus 5 pasnnyHbix LBETOB?
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6) B swuke nexat 70 wapos: 20 kpacHbiX, 20 cuHunx, 20 XenTbiX, OCTanbHbIe YEPHbIE U
Genble. Kakoe HauMeHbLUee YMCNo WapoB Hafo B3ATb, HE BUASA UX, YTOObI cpean HuUX 6bino
He MeHbLle 10 Wwapos ogHoro useTa?

4) a) CKonNbKO ABY3HAYHbIX YNCEN MOXHO COCTaBUTb C NOMOLLbIO undp 3, 5, 77

6) Ckonbknumm cnocobamm MOXHO BbiGpaTb M3 CrioBa «norapudmy» ABE COrfacHbIX U
OAHyY rnacHyto 6yksbl?

5) a) CkonbKO CyllecTByeT BapuaHTOB KOOOB B aBTOMaTMYECKOW Kamepe XpaHeHus,
ecnu gnvHa koga 4 cumMmBorna, N Kaxabl n3 HUX BblbnpaeTcsa ¢ Ancka, Ha KOTOPOM HaHeCeHb!
10 pasnun4yHbIX CUMBOJSIOB?

6) Mala Ha cBOM OeHb pOoXOeHMs npurnacuna B roctm Tpex nyywunx nogpyr - Adaiy,
Mawy n Hatawy. Korga Bce cobGpanucb, TO MO cry4vak gHA poxaeHus Mawm pewmvnum
0BHATbCS - Kaxkgasa napa no ogHomy pasy. CKONbKO NOyYnMnoch pasHbiX nap?

6) a) MNepen Hamu 10 3akpbITbIX 3aMKOB 1 10 NOXOXMUX KrtoYen K HUM. K Kaxxgomy 3aMKy
NoAXO4MT TOMbKO OAMH KoY, HO Ktoun cMmelwlanmcb. CKOMbKO HYXXHO B XyALleM crydae
npon3BecTy Npob, YTOObl OTKPLITL BCE 3aMKMN?

6) B knocke npogaetca 10 copTtoB coka. CkonbkuMu crnocobamm MOXHO KynuTb 8
nopumn coka?

7)a) K 3 podepsm kopons npuexanu ceatatbes 3npuHua. CKONMbKO Yy KOpons
BapvaHTOB BblAaTb JOYEPEN 3aMYyXK?

6) AHarpamMmoM [OaHHOro croBa Ha3blBaeTCsd CfoOBO, [MOMy4YeHHOe U3 Hero
nepectaHoBkon BykB (Hanpumep, «bbopa» ABMSEeTCA aHarpaMmou crioBa «4pobby). CKONbKO
aHarpamMMm MMeT crioBa «uudpay, «Kornocy»?

8) a) B b6yderte npopatotca 4 Buaga 6Gynovek nm 5 BMAOB MNUPOXHBLIX. CKOMbKUMMU
crnocobamm MOXHO KynuTb BYNoYky n nupoxHoe?

6) Andasut nnemeHn Mymbo-KOMB0 comepxuT Tonbko aBe Oykebl: A n Y. Jliobas
nocrnefoBaTeNibHOCTb 3TUX OyKB ABNsieTCs CroBoM. CKONMbKO CyLLEeCTBYET B S3blke 3TOro
NNeMeHN CroB: a) U3 YeTbIpEX byks; 6) He Bonee Yem 13 TpEx Byks?

9) a) Koponb pewwun BblgaTb 3aMyXX Tpéx cBoux godepen. CO BCex KOHUOB cBeTa
ABUNNCb BO ABOpeL CTO toHowen. CkonbkuMmn cnocobamu Jodepu Koporis MoryT BblOpaThb
cebe >xeHnxoB?

6) B no4toBOM OTAENEHMM MNPOAAKTCA OTKPbITKM Aecatu BuMaoB. CKONbKMMMU
cnocobamm MOXHO KynuTb 34eCb HAabop M3 BOCbMU OTKPbLITOK, €CIN OTKPbITOK KaXX4oro Bnaa
nMeeTcs He MeHee BOCbMU LUTYK?

10) a) B marasuHe npopgatotca Tpu Buga OGMOKHOTOB M NSATb BMAOB KapaHaallewn.
CKONbKO pasnnyHbiXx HaboOpOB MOXHO COCTaBUTb U3 ABYX NpegMeToB: OnokHOTa w
KapaHgawa?

6) Kog coctout 13 Tpex umdp ot 0 go 9. Ckonbko Bcero takmx kogos? Ckonbko Gyaet
KOAOB, Y KOTOPbIX BCE LNdpPbl pasnnyHbl?

11) a) Ckonbkmmu cnocobamm MOXHO KynuTb ABE MNOPUUM MOPOXKEHOro, €cnu B
npodaxe ecTb BadenbHble CTakaH4MKK, PPYKTOBbIE CTaKaH4YMKW, LLOKONagHble GpuKeTbl U
3CKNMO?

6) Ha nycTyto walueyHyto AoCKy Hago NOMECTUTb ABE LaLlKK pa3Horo uBeTta. CKomnbKo
PasnNUYHbIX MOMOXEHUI MOTYT OHWN 3aHUMaTb Ha JOCKe?

12) a) Ckonbknmm cnocobamm MOXXHO MOKPacUTb NSATb EMOK B cepebpucTbIn, 3eNEHbIN K
CMHUI UBeTa, €CNN KONMYECTBO KPAaCKM HEOrpaHMYEHHO, a Kaxayl €Ky KpacuM TOSbKO B
OOVH UBeT?

6) B HekoTOopom rocygapctee kKabnHeT MMHUCTPOB cocTouT n3 10 yenosek. CKONbKMMMU
cnocobamn OHM MOryT BbiGpaTb M3 cocTaBa KabuHeTa nNpemMbep-MUHUCTPA, NEPBOro U
BTOPOro Buue-npeMbepoB?

13) a) Ckonbknmm cnocobamm MOXHO KynnTb NUOKaK u 6prokK, ecrniv B marasmHe ecTb 7
BMOOB NUIKAKOB 1 5 BMAOB GptoK?

6) Ha nonke ctoat gecaTtb ToMoB [yLkmMHa, YeTbipe ToMa JIepMOHTOBaA U LWECTb TOMOB
orons. CKkonbkumMu cnocobamm MOXHO B3STb C NOJSIKM ABE KHUIMN pa3HbIX aBTOPOB?
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14) a) Ha mexayHapoaHyo KoHdepeHumto npuexann 10 generatoB, HE MOHUMAKOLLUX
A3blka Opyr Apyra. Kakoe MuHMManbHoe 4ucrno nepeBoavnMkoB notpebyeTtcs ans
obCcnyXMBaHUA KOHDEPEHLMN MPU YCNOBUW, YTO KaXKAbIA NEPEBOAYMK 3HAET TONbKO ABa
A3blka?

6) Ha nonke marasvHa CTOST NakeTbl C anefibCUHOBbLIM, BUHOrPaAHbIM, NEPCUKOBbLIM U
A0NoYHbIM COKOM. Hago kynuTb 7 naketoB coka. CkonbkuMu cnocobamm 3TO MOXHO
caoenartb?

15) a) B marasnHe "Bcé gns 4aa" ectb 5 pasHbiX 4Yawek m 3 pasHbix bntogua.
Ckonbkumm cnocob6amm MOXHO KynuTb YallKy ¢ 6noguem?

06) YeTBepo rocrnoag npu BXo4e B pecTopaH oThanu LBenuapy CBOW LUAAMbI, a npu
BbIXOA4€e NonyyYnnun mx obpaTtHo. CKONbKO CyLleCcTByeT BapuaHTOB, MPU KOTOPbIX KaXAblA U3
HUX MNOMYYNUT YYXKYIO LUNANY?

16) a) K 3aBTpalwiHeMy HK0 HYXXHO caenaTb NaTbliHb, FPeYecku U1 MaTeMaTuKy, B Kakom
nocrnegoBaTeNnibHOCTHU - 6e3pasnuyHo. Ckonbko BCEro cyuwiectByeT Takux
nocrnegoBaTenibHOCTEN?

6) Ckonbknmu cnocobamm MoXxHO BblHYTb 10 KapT M3 konoabl B 36 kapT Tak, 4YTOObI
Ccpean HUX oKasarnocb POBHO ABa Ty3a?

17) a) CKonbKo ABY3HAYHbIX YNCEN MOXHO COCTaBUTb C NOMOLLBIO Undp 5, 6, 7, 8, ecnn
npv 3anMcy Ynucna Kaxayr umdpy paspeLlaeTtcsa UCnosib3oBaTtb TONbKO O4MH pas?

06) N3 gecAaTn OTAMYHMKOB OAHOMO HYXXHO MOCfaTb Ha onuMmnuagy no mMatemaTuke,
APYroro — Ha onuMnuMagy no usmke, TPeTbero — Ha onuMmnuagy no Xumuu. CKOMbKUMM
cnocobamMun 3TO MOXHO caenaTb?

18) a) B noHegenbHUK B NepBOM Kracce AOMKHO ObiTb TpU ypoKa: pPYCCKUM £A3bIK,
mMatemaTuka M uskynbTypa. CKOMbKO BapuaHTOB pacnucaHms MOXHO COCTaBUTb Ha
noHeaenbHUK?

6) CkonbKko Tpex3HaudHbIX Yncen MOXHO COCTaBUTb C nomoLlbto umdp 0, 2, 4, 6, 8, ecnun
npw 3annUcK YMcna Kaxayro undgpy paspeLluaeTcs UCnonb3oBaThb TOMbKO OAUH pa3?

19) a) B HekoTOopom rocygapctBe KabuHET MWHUCTPOB cocTouUT K3 14 4enosek.
Ckonbknmm cnocobamm OHM MOryT BbliOpaTb M3 cocTaBa KabuHeTa NpeMbepP-MUHUCTPA,
NnepBoro n BTOPOro BuLe-npemMbepoB?

6) Ha nonke marasmHa CTOAT nakeTbl C anefibCUHOBLIM, BULLHEBbLIM, TOMAaTHbIM,
MOPKOBHbIM U 16n04YHbIM cokoM. Hago kynuTb 4 nakeTa coka. Ckonbkumu cnocobamu 370
MOXHO caenaTb?

20) a) Kog coctout u3 tpex umdgp ot 0 go 5. Ckonbko Bcero takmx kogos? CKOMbKo
OyneT KogoB, Y KOTOPbIX BCE LMpbl pasfinyHbI?

6) CkonbkuMun cnocobamm MOXHO BbIGpaTh M3 CrioBa «anropuTMy» TPW COrnacHbIX 1 ABe
rnacHbIX GYKBbI?

MHauBuayanbHoe aomallHee 3agaHue Ne3
Tema: Knaccuuyeckoe BEpOATHOCTHOE NMPOCTPAHCTBO
NmetoTca n3genua 3-x copTos, NPUYeM KONMYECTBO U3AENUN i-ro copTa paBHO N, |

=1,2,3. Insa koHTponsa Hayaadvy 6epytca m u3genuin. Hantm BeposTHOCTU COBbITUIA:

1. Bce nsgenus 1-ro copra;

. cpeam n3BrneYvYeHHbIX TONbKO 04HO nsgenve 3-ro copTa;
. u3BneyeHo m, magenun 1-ro copta, m, usgenuin 2-ro copta, m, M3genuin 3-ro copTa;

. Cpean 1U3BneYeHHbIX 2 u3genna 2-ro copTa;

. N3BNeYeHo xoTs bbl 0gHO n3genue 1-ro copTa;
. NU3BNEYEHO HEe MeHee 2-X n3genuin 1-ro copTa;
. BCe MU3BNeYeHHble n3genusi He 3-ro copTa;

. BCe M3BeYeHHble n3genust 0gHoro copra.

oO~NO OIS WIN
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Ne n n, n m m m m
1 5 7 9 4 1 2 1
2 6 5 7 5 2 3 0
3 3 2 2 4 2 1 1
4 7 4 5 4 1 1 2
5 3 8 5 5 2 0 3
6 6 3 4 4 2 1 1
7 6 5 3 4 1 1 2
8 7 6 1 6 3 2 1
9 8 6 6 4 1 1 2

10 3 3 5 5 3 2 0

11 6 3 2 4 1 O 3

12 8 3 6 3 1 1 1

13 5 7 4 5 3 1 1

14 3 4 8 6 3 3 0

15 4 2 2 6 2 2 2

16 3 4 4 4 0O 1 3

17 8 5 6 5 4 1 0

18 3 2 5 5 3 1 1

19 7 6 8 5 4 1 0

20 7 5 8 6 4 1 1

UHaguBmnayanbHoe aomaluHee 3agaHue Ne4d
Tema: HenpepbiBHOE BEPOSATHOCTHOE NMPOCTPAHCTBO.
FeomeTpuyeckas BeposATHOCTb
B kBagpat ¢ BepwmHamm B Toukax (0,0), (0,1), (1,1), (1,0) Hayaayy GpolueHa To4ka (X,Y).
Hanante BepoATHOCTb TOro, YTO KOOPAMHATLI 3TOW TOYKM YOOBMNETBOPSIOT HEPABEHCTBY
y<X.
PaccTtosHue ot nyHkTa A go B aBToGyC npoxoguT 3a 2 MWH., a newexoq — 3a 15 mMuH.
WHTepBan asmxkeHus asTobycoB 25 MuH. Bbl nogxoauTte B criydyarHbii MOMEHT BPEMEHU
K NyHKTY A n oTnpaensieTecb B B newkom. Hangute BepoOATHOCTb TOro, YTO B NyTK Bac
AOrOHUT oYepenHon aBTobyC.
Ha oTtpesok AB gnnHon 12 cm Hayrag ctaBaT Touky M. Hangute BepOATHOCTb TOro, YTO
nnowaab KBagpaTa, MOCTPOEHHOro Ha oTpeske AM, BygeT 3akmioveHa mexay 36 cm? u
81 cm?.
MnockocTb pasrpadneHa napannenbHbIMU NPSAMbIMKA, OTCTOALWMMK APYr OT Apyra Ha
pacctosiHum 2a. Ha nnockocTb Haygady OpoweHa MoHeTa paguyca r<a. Hamgurte
BEPOSITHOCTb TOr0O, YTO MOHETa He NepeceyeT HN OQHON U3 NPSIMbIX.
Ha napkeT, cocTtaBneHHbI U3 NpaBUSbHbIX TPEYrosibHUKOB CO CTOPOHOW a, CryyanHO
OpoweHa MoHeTa paguyca r. Hangute BeposATHOCTb TOro, YTO MOHeTa He 3afeHeT
rpaHnLbl HU O4HOIO U3 TPEYroSIbHUKOB.
CTepxeHb ONWHbI a Haydady pasnomaH Ha 3 4Yactu. Hamgute BepOSITHOCTb TOro, YTO
ANVHA KaXXgowm YacTu okaxketcsa bonbLue a/4.
HanguTte BepoATHOCTb TOro, YTO CymMMa ABYX Haydady B3sTbIX yucen Ha otpeske [-1,1 |
Bornblle HyNA, a X NposA3BeAeHne oTpuuaTensbHO.
Ha nnockocTu 3agaHbl OKPY>XHOCTb pagnyca R n Touka A, Haxoaswasca Ha pacCToSHUM
d>R OT UeHTpa OKPY>XHOCTWU. HanguTte BepoOATHOCTb TOro, YTO: a) NpsiMasl, NpoBeaeHHas
crnydyarHbiM 006pa3oM 4yepe3 Touky A, nepecedeT OKPYXHOCTb;, 6) nyd, NpoBeOeHHbIN
cnyyYanHbiM 06pa3omM 13 ToUkM A, nepeceyeT OKPYKHOCTb.
3agaHbl ABe KOHLIEHTPUYECKME OKPYXXHOCTU € paguycamu r n R (r<R). B obnactu mexay
OKPY>XHOCTSIMW Haygaudy B3siTa TOYKa, Yepe3 KOTOPYH 3aTeM NpOBOAATCS KacaTenbHble K
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MEHbLUEN OKPYXHOCTU. HanauTe BEepOATHOCTb TOro, YTO Yrosi Mexay KacaTefNbHbIMU
oKaXeTCs MeHbLLUe .

10. JaHbl aBe KOHUeHTpuyeckue cdepbl ¢ paguycamu r 1 R (r<R) n HekoTopasa Touvka A Ha
MeHbLUEeN cpepe. B lwapoBom konbLe Mexay cdepammn Hayaady 6epeTcs Touka, U B HEW
NMoMeLLLaeTCca TOYeYHbI MCTOYHUK cBeTa. KakoBa BEPOSTHOCTb TOro, YTO Touka A Oyaer
ocBelleHa?

11. Ha oTtpeske [0,2] Hayaa4y BbiGpaHbl ABa 4uicna X U y. Hangmte BeposaTHOCTb TOro, YTO
3TU YnCna yaoBreTBOPAKT HepaBeHCTBaM x254ys4x.

12. Ha okpyxHocTb pagumyca R Haymady noctaeneHol Tpu Toukm A, B, C. Haugwute
BEPOSATHOCTbL TOro, 4To TpeyronbHUk ABC OCTPOYrofbHbIN.

13. B kBagpaT co crtopoHonm 1 Haygady OpoweHa Todka A. Hangute BeposiTHOCTU
cnenyowmx cobbITUR:

a) paccTosiHue OT TOYKM A 10 PUKCMPOBAHHOM CTOPOHbLI HE NPEBOCXOAAT X;

6) paccTosiHMe OT TOYKM A 40 BrivKanwen CTOPOHbI KBagpaTta He NPEBOCXOANT X;

B) paccTosiHMe OT ToYku A O0 LeHTpa KBagparta He NpeBOCXOaUT X;

) paccTtosiHne OT ToYkM A 0O OMKCUPOBAHHOW BEPLUMHBI KBagpaTa He MPEBOCXOANT X.

14. B kBagpaT co cTopoHou 1 6GpoweHa Touyka A. Hamgute BepoOATHOCTb TOro, 4TO
paccTosiHue OT TOYkM A 0O AuaroHanemn kBagparta He NpeBOCXOAnT X.

15. B npAMOYronbHUK co cTopoHamn 1 mn 2 GpoweHa Todka A. Hangute BepOATHOCTU
cnenyoLwmx cobbITUR:

a) paccTosiHue OT ToYkn A g0 6rvkanwen CTOPOHbI MPSIMOYTofibHUKA HEe MPEBOCXOAUT X;

6) paccTosiHMe OoT TOYKM A 40 NOOM CTOPOHLI NPSAMOYIOSIbHUKA HE NPEBOCXOAMT X;

B) paccTosiHMe OT ToYkM A A0 AuaroHaneun npsiMoyrosibHuKa He NPeBOCXoauT X.

16. B kBagpaT co cTopoHOM a OpoweHa Todka A. Hangmte BepOSITHOCTb TOro, 4TO
paccTosiHMe OT ToYKM A [O Bnmxkaunwen CTOPOHbI KBadpaTa MeHblUe, YeM pacCTOSHMEOT
A po Gnmkanwen CTOpPOHbI KBagpaTa MeHbLUe, YeM paccTtosiHme oT A oo Gnvkanwen
AnaroHanw.

17. [1Boe OOroBopunncb BCTPETUTLCS B onpefeneHHoM Mecte mexay 12 n 13 4, npunyem
KaXkObIW NpULeLWnMA Ha CBUAAHWE XaOeT ApYyroro B TedeHne 20 MUH, Nocrie Yero yxoauT.
Hangute BepOSTHOCTb TOro, YTO OHW BCTPETATCH, €CNU KaXKablh U3 HUX MPUXOOUT Ha
CBugaHve B Cly4YyarHbll MOMEHT BPEMEHMW, He COrflacoBaHHbI C MOMEHTOM Mpuxona
Apyroro.

18. B uHTepBane BpemeHu [0;T] B cnyyanHbIl MOMEHT BPEMEHM U MNOSABNSAETCS CUrHan
anutensHocTn A. NMprueMHUK BKoYaTecs B CriydanHbIn MOMeEHT Bpemenu v € [0;T] Ha
Bpem4 t. Hanamte BepoATHOCTb OOHapyXeHUsi curHana npUeMHUKOM.

MHauBuayanbHoe aomaluHee 3agaHue Ne5
Tema: BeposATHOCTU CyMMbI U NPOU3BeAEeHUA COOLITUMN
B ropoge 3 kommepyeckux OaHKka, OLEHKA HaAeXHOCTU KOTOpbIX — P, P, Ps

COOTBETCTBEHHO. B cBA3n ¢ onpepneneHnemMm XO35IMCTBEHHbIX nepcnektme pas3BUTUA
agMUHUCTpauuo ropoga WHTEepecyklT OTBEeTbl Ha clegywuwme BOMpoChbl:  KakKoBa
BEPOATHOCTb, YTO

00aHKpPOTUTCA TONBKO |- BaHK;
00aHKpPOTUTCS TONbKO OAMH BaHK;
00aHKPOTATCA TOSMLKO j-N U K- BaHKK;
obaHkpoTuTCsa He Bonee ogHoro 6aHka;
obaHkpoTaTcsa Bce Tpu 6aHKa;

X0Ts1 Obl 0AMH BaHK N36eXnT BAaHKPOTCTBA;
Bce Tpu 6aHka 6yayT ycnewHo paboTartsb.

NoobkhwhE
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Ne Py P Ps i K
1 0.7 0.95 0.78 1 2 3
2 0.78 0.8 0.97 2 1 3
3 0.83 0.7 0.94 3 2 1
4 0.89 0.97 0.82 3 1 2
5 0.86 0.9 0.76 2 3 1
6 0.77 0.76 0.82 1 3 2
7 0.72 0.85 0.76 3 1 2
8 0.84 0.86 0.82 1 2 3
9 0.8 0.75 0.93 2 3 1
10 0.71 0.79 0.81 2 3 1
11 0.92 0.84 0.73 3 1 2
12 |0.96 0.95 0.95 2 1 3
13 |0.83 0.92 0.88 3 2 1
14 0.95 0.76 0.71 1 2 3
15 0.75 0.89 0.8 3 1 2

UHaguBnayanbHoe aomaluHee 3agaHune Ne6

Tema: lNonHasa BepoOATHOCTb

B wmarasuH nocTtynaiwoT u3genus Tpex Xxnebo3aBodos,

coctaensietr m; %, m,%, m,% cooTBeTCTBEHHO.

Mpopasey Hayrag G6epeT oanH 6GaToH M nNpoaaeT nokynatentio. Hantu BeposaTHOCTb

TOro, 4YTO NoKynaTesb 6y):1eT JOBOJ1EH Ka4eCTBOM n3aerin.

Y nokynaTensi BO3HWKNN NPeTeH3uM K kayecTBy ToBapa. Ha kakom xne6o3aBoge,

BepodAaTHee BCcero, OoH N3roToBneH?

NQ n2 n3 ml m2 m3

1 30 |30 |40 |0.25 1 1.75
2 45 |45 10 |0.28 0.5 | 0.95
3 58 |32 10 |0.62 1.8 | 0.7
4 25 60 15 ]0.55 09 | 0.6
5 23 20 57 1.2 0.52 | 0.77
6 15 61 24 0.2 0.4 1.88
7 50 26 24 10.35 15 |03
8 35 |30 35 054 0.8 | 0.85
9 20 |45 35 1.6 0.4 1.5
10 42 28 30 0.9 1.7 0.25
11 25 25 50 1.1 0.12 | 1.56
12 35 25 40 (0.8 1 0.54
13 48 26 26 | 0.95 1.7 0.9
14 27 |38 35 ]0.8 0.5 1
15 30 20 50 1.65 0.2 1.9
16 34 25 |41 15 0.55 | 1.3
17 36 32 32 |04 1 0.7
18 23 45 32 | 05 158 | 1.9
19 41 36 23 | 0.6 125 |04
20 35 25 | 40 1.4 0.6 0.54
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UHaguBnayanbHoe aomaluHee 3agaHue Ne7

Tema: Cxema BepHynnu
B kaxgom 13 He3aBUCUMMbIX UCMbITaHWA cobblTue A MOSBNSAETCS C BEPOSATHOCTbIO p.
Onpegenntb BEPOATHOCTM TOTO, YTO
B N, UCNbITaHNAX cobbiTue A nosBuTCsa m, pas;

1
2. B N, UCnblTaHMsx cobbiTne A nossBuTCS m, pas;

3. B N, UCMbITaHWAX cobbITVE A MOSBUTCA He MeHee M, pa3 1 He Gonee m, pas;
4. B n, UCMbITaHNAX CoBObITNE A NOSBUTCS He MeHee m, pa3s n He bonee m, pas;
5. HanTu Hanbornee BEPOATHOE YMCIIO MOSBNEHWI COOLITUS A B N, UCMBITAHUSIX.

Neo n, n, m, m, m, m, p

1 8 180 4 100 I 140 0.5
2 12 150 5 75 8 135 0.2
3 15 170 6 80 9 156 0.3
4 9 165 4 75 I 122 0.4
5 11 140 2 65 5 115 0.8
6 13 125 5 50 9 89 0.4
7 12 190 1 84 8 177 0.5
8 15 120 I 57 11 96 0.1
9 9 115 3 53 6 85 0.6
10 10 110 6 48 9 67 0.3
11 13 190 4 85 8 146 0.6
12 11 200 5 110 7 167 0.9
13 8 130 2 64 6 114 0.4
14 14 185 5 66 10 153 0.7
15 12 155 3 75 I 133 0.1
16 9 170 2 86 5 156 0.8
17 14 190 6 88 9 173 0.6
18 12 200 3 95 8 185 0.2
19 11 195 5 100 8 154 0.4
20 8 130 4 64 6 92 0.2

MHauBuayanbHoe aomallHee 3agaHue Ne8
Tema: CnyyanHble BeIMYUHbI

OucKpeTHble crniy4yanHble BeNUYUHbI.
3agaH 3akoH pacnpenenenuns (psg pacnpeneneHnsa) ANCKPETHOM CriyYarHOW BENUYUHDI
X. Hangute matematundyeckoe oxugaHue M(X), amcnepcuio D(X), cpeaHekBagpaTuyHoe
OTKIoHeHune o (X).

1) 6)
x]6 8 [9 [i0 X2 T [3 |8
PJ01[0L]06 |02 PJo.L]0L]03]05

2) 7)

X [2 [1]0 |3 X[5 [2 [38 |7
P 02050102 P J01]03 [02 [04
3) 8)

X[5 ][4 2|3 X[3 L 0|2
P[01]05 [0.2 [0,2 P [03]02 [0L [04
4) 9)

X[2 o [t |4 X [3 2 [4 6
Plo5]01 02 |02 P 03 [0.2 [0,2 03
5) 10)

XL |5 [2 |3 X [4 6|10
P [0,4 040, [0,1 P_[03 [0.2 05
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11) 16)

X[2]1 3 4 X [5 2 3
P[0,1]03 (0,2 [04 P 01 [02 03
12) 17)

X [2 [4 5 X J4 5 7

P lo1 Jo6 [03 P Jo1 o4 Jos
13) 18)

X [3 4 5 X |5 [5 10
P [01 Jo4 Jos P Jo02 [03 o5
14) 18)

X [2 1 Jo X [5 [2 3
P [o06 [03 01 P [0 ]o02 [03
15) 20)

X1 [2 4 X o 1 [3 |4
P 101 [02 |02 P [01 [02 [0,3 |04

HenpepbiBHbIe cnyYyanHble BENIUYUHBI
[aHa uvHTerpanbHaa QyHKUMS pacnpeeneHvss criydaHon BenuyuHbl X. Hangute
AndpdbepeHumanbHyo OyHKLMIO (NNOTHOCTL) pacnpeaeneHns, matemaTu4yeckoe oxuaaHue,
ANCrnepcuio U cpefHekBagpaTn4eckoe OTKIOHEHME.

0, x<0, 0, x<0, 0, x<-1
2
VE(x) = XZ,OSXSZ, D F(x)=4x°, 0<x<1, [IJFX)=1x"+1-1<x<0,
1, x>0.
1 x>2 1, x>1.
0, x<-1, 0, x<0, 6)
0, x<-2
Y F(x)=<x+1 -1<x<0, |5 X ’ ’
) VE00=102x22 | Fg=xe2, —2exs-1
1, x>0.
1, X>2 1, x>-1.
0, X<1, . 0, x<0, 0, X<_%,
2 L 15 6 )F(x)z ;x2+§x,0£xs1, 9) 1 1 1
=JIx—-= = = F(X)=¢x+=,—-=<x< 5,
F(X)=1X 5,5SX35, 1 x>1. 2' 2 2
6 1, x>1
1, x>—= 2
10) 0, x<2, 0, x<0,
0, x<-2, X NG
1 WEx=12-12<x<4 [P Fx=12 0<x<3
F(X)={—(x+2), —2<x<14, 2 9
16 1 x>4 1 x>3
1, x>14.
0, x<1, 0, x<1], 0, x<0,
13) _ 2 <y< 3 2
FOO=q (2, Tex<2 1) poo IX =10 oo |19 g2 X 5% g<x<t
1, x>2. 7 2
1, x>2 1 x>1
0, x<0, 0, x<0, 0, x<0,
18) Fg o) XX gaxer | FO=pX0x<t I E(g =X, 0 x5t
1 x>1 1 x>1
1 x>1
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19) 0, x<2,

0'2 x<1 20) Fxy=1(x—2), 2<x<3
F(x) = X+zx_4,1sxsz, 1L, x>3.

1 x>2

1)

2)

3)

4)

5)

6)

7

8)

9)

UHaguBnayanbHoe aomaluHee 3agaHue Ne9

Tema: Buabl pacnpeneneHus cry4amHbix BenuyinH. HopmanbHoe pacnpeaeneHue

Mpn cpeoHeM Bece HEKOTOPOro msgenus B 8 Kr onpedeneHo, YTo OTKMOHEHME Beca,
npesocxogswee 50 r, BcTpeyaeTcs B cpeaHeM 3 pasa Ha kaxable 100 nsgenun. Cumrtas,
4YTO BEC pacnpegeneH HopmaribHO, HaUTU cpeaHee KBaapaTUYHOE OTKIOHEHME.

NmeeTtca naptus u3 5 namnoyek. CpegHsas TonwmHa crnvpanu 0.1 MM, cpegHee
kBagpatudHoe oTkrnoHeHue 0.01 mm. Ecnm TtonwwmHa cnupanu meHee 0.08 mm, TO npwu
BKMIOYEHUN B CeTb JlaMmnodka neperopaeT. Cuutad, 4TO TOMWMHA chivpanu
pacnpegerneHa HOpMarnbHO, HaWTWU BEPOATHOCTb TOro, YTO MNPWU BKIHOYEHUN B CETb
neperopuT He MeHee OBYX JTaMMOYexK.

CpegHuit o6bem amnynbl 1.25 cm®, cpeaHee kBagpaTuyHoe oTknoHeHue 0.15 cwm®.
Cuuntaq, yto 0obbem amnyn pacnpegeneH HopMasibHO, HaNTWU BEPOATHOCTb TOro, 4YTO
06BEM Tpex cryyanHo BbibpaHHbIX aMmnyn Gonblue 1.35 cm®.

ABTOMAT WTaMnyeT Wapuku Ans noawunHukoB. CpedHun gnameTp wapukos 2.1 Mm,
cpegHee kBagpaTudHoe oTkroHeHne 0.05 mm. 3 napTum nsgenuin cnydyanHbiMm obpasom
oTbmpatT Tpu wapuka. Cuntadq, 4To AnamMeTp LWApPUKOB pacnpedeneH HopMarsibHo,
HaNTU BEPOATHOCTb TOr0, YTO pa3mep XOTsl Obl OAHOMO U3 HUX NPEBBLICUT 2.2 MM.

3apsa OXOTHUYBLEro NOpPOXa B3BELUMBAKOT HA BeCax, UMEIOLLMX CPEAHIO KBaapaTUYHYO
owunbky 0.15 r. HomumHanbHbIM Bec nopoxoBoro 3apsga 2.3 r. Cumtad, 4to Bec
pacrnpegeneH HopManbHO, HaWTU BEpPOSITHOCTb MNOBPEXAEHUS pPYXbS MpU  Tpex
BbICTpenax. MakcumarnbHO JoNyCTMMbIA BEC MOPOXOBOro 3apsiga 2.6 T.

Ctpenbba Begetcsa 3 Toukn 0 Baonb npsamon OX. CpefHss ganbHOCTb NoreTa cHapsiga
300 ™. [llpegnonarasi, 4TO OanbHOCTb MoOJfieTa pacnpegesieHa HopMasibHO, HauTu
BEPOATHOCTb TOrO, YTO N3 TpeX BbIMYLIEHHbIX CHapsaa4oB ABa faayT nepenet ot 10 go 15
M. CpeagHee KBagpaTUYHOE OTKITOHEHME paBHO 7.5 M.

Mpounssogutca ctpenbba No npaAMon Jopore wupuvHOM 15 M Tpemsi CHapsiaamu.
MpuuennBaHne BegeTca no cpegHen nuHun. CpegHee KBagpaTUYHOE OTKNOHEHUe 10 m.
CuunTtagd, 4To TOYHOCTb pacnpeneneHa HopManbHO, HAUTU BEPOSTHOCTb TOrO, YTO XOTH
Obl OOUH CHapsag nonageT B AOPOry.

Mpn B3BewwmBaHWM Tena nosiydeH cpegHun Bec 2.4 T, cpedHee KBagpaTuyHoe
oTknoHeHne 0.02 r. CumTtas, 4TO OTKIOHEHME Beca pacnpeaeneHo HopMarbHO, HanTw,
Kakoe OTKINOHeHWe Beca OT CpeHEro MOXHO rapaHTUpoBaTb C BeposiTHOCTbIO 0.9.
Pasvep pgetann 3agaH B npegenax ot 45 go 47 mMm. B koHTponvpyemon naptum
cpeoHnn pasmep okasancs 45.8 MM, cpegHee KBagpaTU4HOE OTKIIOHeHue 0.6 Mwm.
Cuutasn, yTo pasmep getanu pacnpeaeneH HopManbHO, onpeaennTb BEPOSTHOCTb TOrO,
4YTO U3 Tpex aetanen ogHa dyaet 6pakoBaHHON.

10) TpamBaun crneagytoT NO MapLIpyTy C UHTEpBanom ABMXeHud 5 mMuHyT. Ha octaHoBKe B

oyepefHon TpamBai Bowwnu 6 4YenoBek. KakoBa BepoOATHOCTb TOro, 4to 4 U3 HUX
oxuganu Tpamean 6ornee Tpex MUHYT, €CNN OHW MOAXOAWUNN K OCTaHOBKE HEe3aBUCUMO

Apyr ot gpyra?

11) Mpwnbop coctomt M3 Tpex y3noB. CpegHee BpemMsi paboTbl nepsoro y3ana — 50 yacos,

BTOporo — 40 4vacos, TpeTbero — 60 yacoB. Cuyutas, 4to BpemMs paboTbl BCEX y3roB
NoAYNHEHO MOKa3aTeNlbHOMY 3aKOHY, HaUTN BEPOATHOCTb 6e30Tka3Hon paboTbl npudopa
B TeyeHune 70 yacos.

12) CpeaHwit o6bem amnynbl 2.1 cm®. Mpu U3MepeHWN YCTaHOBNEHO, YTO OTKMOHEHWS

o6bema, npesbiwatoLe 0.1 cm®, BcTpevatotes B cpeaHem 5 pa3 Ha 100 amnyn. Cuutas,
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4YTO 06BEM amMnyn NOSYNHAETCHA HOpMarbHOMY 3aKOHY, HauaUTe cpegHee KBagpaTUdHoe
OTKITOHEHWME.

13) OTknNoHeHWe AnNuWHbI W3roTaBnMBaeMoW AeTanu OT cTaHgapTa SABNSAEeTCH CryyYyanHoum
BENNYMHOWN, pacnpedeneHHon no HopMarnbHOMY 3akoHy. CunTasi, YTO MaTemMaTuyeckoe
oxungaHue pasHo 20 cMm M cpefHee kBagpaTudHoe oOTKroHeHne 0.5 cm, onpegenutsb,
KaKyto TOYHOCTb MOXHO rapaHTMpoBaTth C BeposATHocTbIo 0.9.

14) ExxeHefenbHbI BbINYCK NPOAYKUMW Ha 3aBo4e pacnpedeneH npubnuMsvtenbHoO Mo
HOpMarbHOMY 3aKOHY CO cpefHuM 3HadeHnem a=15000 en. npogykumn B Hedenwo u
0=1200 en. Hanante BepOATHOCTb TOro, YTO ABe Hedenwu noapssn BbiMycK NpoayKumm
npesblicnT 18000 egnHULL.

15) B 3gaHum obnactHon agMUHUCTpauuKn cnyd4anHoe BpeMsa oXxXunaaHusa nudta paBHOMEPHO
pacnpegeneHo B pguanasoHe ot 0 pgo 5 wmuH. Kak onpegensetca  doyHKUMA
pacnpegenexus F(X) n Yemy paBHa BEPOATHOCTb OxuaaHusa nudgta 6onee 3 MUH?

16) B ogHon 13 nanatok pblHka AblHK npogatotca no 80 p/ wt. CpeaHun Bec AblHU 2.5 Kr,
cpefHee KBagpaTuyHoe OTKNoHeHue coctasnseT 0.35 kr. Hangute BeposTHOCTb TOroO,
YTO NOKynaTesnb COBEPLUMT BbIFOAHYIO AN ceba nokynky, ecnu ueHa 1 Kr AblHW B ApYyrnx
nanatkax pasHa 30 p?

17) OkcnepT nonaraeT, YTo NpeasioKeHne LieHbl 3a oOnpeaerieHHY0 KapTUHY, BbICTaBNsAEMYHO
Ha aykumoHe, BygeT paBHOMEPHO pacrnpefeneHHon criydarHoOn BeSIMYMHOM B UHTepBare
ot 3000 go 7000 geH. ea. Hangute BeposATHOCTb TOro, YTO KapTuHa OyaeT npogaHa 3a
ueHy, meHblwyto 4000 geH. ed. U BEpPOATHOCTb TOrO, YTO LieHa KapTuHbl ByaeT Bblwe
5000 peH. en.

18) CpegHee cogepxaHue cynbgatoB B Jluneukon mMuHepanbHoOM BoAde coctasnset 1550
Mr/n, cpegHee kKBagpaTMyHoe OTKMOHeHne — 150 mr/n. Cumtasa, 4TtO coaep)kaHue
cynbdaToB pacnpegeneHo HopMasnbHO, HauauTe BEepOSTHOCTb TOro, YTO coaepxaHue
CynbaToB B TPEX CIy4anHO BblIOpPaHHbIX BYTbINKax MUHEpPanbHOW BOLbl OKaXeTCH He
mMeHee 1650 mr/n.

19) Cpok cnyx0bbl KOpobkM nepegay 4O KanuTarbHOMO PeMOHTa y aBTOMOOUNS HEKOTOPOW
MapKkuM MOAYMHSIETCA HOpManbHOMY 3akoHy. CpefgHui Cpok cnyxObl coctaBnsieT 56
MecsaueB CO CTaHOapTHbIM OTKMOHeHWeM 16 mecsaues. [NMpousBoguTenb XoyeT AaTtb
rapaHTuIO Ha 3TOT y3ern. Ha CkonbKo mMecsiueB Npou3BOANTENb AOSMPKEH AaTb rapaHTuio
aTon getanu, 4tobbl ymcno 6ecnnaTHbIX PEMOHTOB He npeBblwano 2.5% npoaaHHbIX
aBTomMoOunen?

20) Exxemeca4Has ctMneHaus CTyaeHToB yHuBepcuTeTa coctaBnsaeT 720 p. Kaxabii cTygeHT
TpaTUT Ha Npoes3n B ropoackom TpaHcnopTte B cpegHem 190 p B mecsu. Cuutas, yto
3aTpaTtbl Ha Npoesd UMeKT HopMasnbHOEe pacnpegenieHne Co CpeaHuM KBagpaTUYHbIM
OoTKnoHeHnem 20 p., HaNOUTE BEPOATHOCTb TOro, YTO CTyAeHT notpatut He Gonee 30%
CBOEW CTUNEeHAMN Ha nNpoesn XoTa 6bl B 04HOM 13 TpeX Cry4yanHO BblOpaHHbIX MecsLEeB.

UupguBnayanbHoe aomaluHee 3agaHue Ne10
Tema: [IBymMepHasa cny4yanHasi BefivimHa
OuckpeTHas cnyyYyanHasa BeniMYMHa
Ana napbl OUCKPETHBLIX Criyd4anHbIX BenuvyuH (X)Y), npuHUmalrowen 3HayeHus

(Xj,yi)c COBMECTHbIMU BeposiTHocTaMKU i, 1=123;1=12 Buinonuutb cnegytowme

3agaHus:
1) 3anucaTb COBMECTHbIN 3aKOH pacrnpefesieHus;
2) HanTW YacTHble 3aKOHbI pacrnpegeneHus ana X n'Y;

3) BBIYHCIIUTh M(X), G(X ), M(y) u G(Y),

4) BbIMUCNUTb KOIPPULMEHT KOppenaumm r(X,Y);

5) HaUTN NUHENHYKO cpedHeKBagpaTUYEeCKyld perpeccuto: a) criydamHon BenuymHbl Y Ha
Crny4variHyto BennuuHy X, 6) cnydamHom BENMYUHbI X Ha CryYanHyo BENMYNHY Y,

6) HanUTW YCroBHbIE 3aKOHbl pacnpeaeneHns: a) onsa X npu Kaxgom 3HadeHunY, 6) onsa Yy
NpW KaXKOAOM 3HaYeHUU X;
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7) BbIHUCJTNTb YCITOBHbIE MaTeMaTn4eCkmne oXxXxmngaHuA

X X X, X3
Y

Y1 P11 P12 p13

Y2 P21 P22 P23
1 9 4 3 (2 |- 3 6 3 2 5 9
6 |0.31 0.05 0.21 |10 |0.22 0.13 0.18|-9 [0.47 0.04 0.14
1710.20 0.15 0.08 |13 |0.22 0.14 0.11|-5|0.12 0.07 0.16
4 | -2 -1 3 |5 |9 11 20 |6 |-15 -12 -9
-810.21 0.12 0.19 |2 |0.15 0.16 0.21|-6 |0.18 0.12 0.13
-4 10.23 0.16 0.09 |8 |0.18 0.07 0.23|-3 |0.26 0.23 0.08
7 1 3 7 |18 |5 7 10 |9 -3 15 21
7 1028 0.03 0.05|3 |0.21 0.17 0.20{-6 |0.13 0.20 0.12
11/0.25 0.30 0.09 |11 |0.15 0.10 0.17|-3 |0.21 0.13 0.21
10 -5 -2 1 |11 |1 3 4 |12 9 13 27
3 10.23 0.12 0.09 |-7 |0.29 0.17 0.22|0 |0.13 0.25 0.04
4 10.16 0.15 0.25 |-5 |0.06 0.05 0.21|5 |0.26 0.05 0.27
13| -1 1 9 (14 |-3 -2 4 15| -3 -2 7
2 1032 0.10 0.12 |-6 |0.22 0.12 0.58|1 |0.21 0.17 0.24
3 /0.04 0.13 0.29 |-2 |0.02 0.02 0.04{2 |0.06 0.20 0.12
16| -4 O 4 |17 |-5 -3 -1 |18| -7 -5 -3
-410.21 0.25 0.12 |-10|0.07 0.19 0.05|7 |0.22 0.28 0.17
6 [0.05 0.23 0.14 |-7 |0.29 0.06 0.34{10|0.05 0.11 0.17
19| 2 4 5 (20 |-5 -3 0 21| O 7 17
-810.35 0.24 0.09 |3 |0.24 0.17 0.32|9 |0.34 0.12 0.21
0 {0.10 0.03 0.19 |5 |0.05 0.07 0.15/10|0.07 0.22 0.04

HenpepbiBHas criyyanHasa BenM4nHa

CnyyanHbin  Bektop (X, Y) paBHOMEpHO pacnpefeneH B

x>0,y >0, ax+by <c.Hangure

1) ABYMEpHYIO MNOTHOCTb pacnpeaenexus | (X, Y);

2) fy(X), fX(Y)—ouHomeprle MMOTHOCTU CriyyaiHbix Bemmamn X, Y ;

3) MaTtemaTudeckune oxmagaHua M(X) n M(Y);
4) aucnepcum D(X) n D(Y);
5) koadppuumeHT koppensauum r(X, Y).
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Ne a b c Ne a b c
1 10 1 10 11 1 10 10
2 10 2 20 12 2 10 20
3 10 3 30 13 3 10 30
4 10 4 40 14 4 10 40
5 10 5 50 15 5 10 50
6 10 6 60 16 6 10 60
7 10 7 70 17 7 10 70
8 10 8 80 18 8 10 80
9 10 9 90 19 9 10 90
10 10 10 | 100 20 10 | 10 110

UupguBnayanbHoe aomaluHee 3agaHue Nei1

[Ana nHTepBanbHOro BapMaumMoHHOro psga

1. MocTponTb NOANIOH OTHOCUTESBbHbIX YacToT;

2. [loCTpoUTb aMNNPUYECKYHO (PYHKLMIO pacrnpeneneHus;

3. HanTtu BbI6OpOYHbIE XapaKTEPUCTUKM NOSTOXKEHUS
a) BblIbopo4yHoOe cpedHee x ©) meguaHy Me; B) mogy Mo n nokasaTb UX Ha rpaduvike,
NOCTPOEHHOM B . 1;

4. Hantn xapakTepuCTUKK paccesHUs

BbIOOPOYHYIO AncCnepcuio ,
ncrpaBfeHHy BbIBOPOYHYO AUCNepcuto,

B) cpeaHekBagpaTUYHOE M UCMpaBIieHHOe cpeaHeKBaapaTUYHOE OTKIOHEHNS,
r)  koadpduumeHT Bapuaumm V,

A) pasmax Bapuauuu;

1 | X| (-15;-10]| (-10; -5] (-5; 0] (0; 5] (5; 10] (10; 15]
n 2 14 31 41 10 2

2 | X| (-10;-51| (-5;0] (O; 5] (5;10] | (10; 15] | (15; 20]
n 1 13 33 34 16 3

3 | X (-5;01 (0; 5] (5;10] | (10; 15] (15; 20] | (20; 25]
n 4 9 37 35 13 2

4 | X| (0;50]| (5;10]| (10;15] (15; 20] (20; 25] | (25; 30]
n 6 13 37 27 14 3

5 [ X (5;10] | (10;15]| (15;20] (20; 25] (25; 30] | (30; 35]
n 1 11 36 33 17 2

6 | X| (10;15] | (15;20]| (20; 25] (25; 30] (30; 35] | (35;40]
n 5 13 30 » 36 11 5

7 | X| (15;20] | (20;25]| (25; 30] (30; 35] (35; 40] (40; 45]
n 3 13 30 29 19 6

8 |X| (20;25] | (25;30]| (30;35] | (35;40] | (40;45] |(45,50]1
n 3 21 29 32 14

9 | X| (25;30]] (30;35]| (35;40] (40; 45] (45; 50] | (50; 55]
n 2 16 28 35 17 2

10 | X| (30;35] | (35;40]| (40;45] (45; 50] (50; 55] | (55; 60]
n 2 13 28 43 12 2

11 | X| (35;40] | (40;45]| (45;50] (50; 55] (55; 60] | (60; 65]
n 1 11 34 42 8 4

12 | X| (40; 45] | (45;50]| (50;55] (55; 60] (60; 65] | (65; 70]
n 1 17 45 23 8 6

13 | X| (45;50] | (50;55]| (55;60] (60; 65] (65; 70] | (70; 75]
n 4 9 39 30 15 3
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14 | X| (50;55] | (55;60]| (60;65] (65; 70] (70; 75] | (75; 80]
n 2 11 38 34 12 3

15 | X| (55;60]| (60;65]| (65; 70] (70; 75] (75; 80] | (80; 85]
n 2 17 26 34 18 3

16 | X| (60;65] | (65;70]| (70;75] (75; 80] (80; 85] (85; 90]
n 3 14 26 40 15 2

17 | X| (65;70]| (70;75]| (75; 80] (80; 85] (85; 90] (90; 95]
n 1 9 36 32 20 2

18 | X| (70;75] | (75;80]| (80; 85] (85; 90] (90; 95] (95; 100]
n 2 6 40 30 10 12

19 | X| (75;801| (80;85]| (85;90] (90; 95] | (95;100] | (100; 105]
n 6 12 35 28 16 3

20 | X| (80;851| (85;90]| (90;95] | (95;100] | (100; 105]| (105; 110]
n 1 11 41 26 19 2

UHamBuayanbHoe aomaluHee 3apaaHue Nei2
Tema: CtaTucTU4ECKOe oLueHUBaHue
Mo gaHHbIM 3agaHus 11 ¢ HagexXHocTbo y = 0,95 HanTK goBepUTESNbHbIE NHTEpPBarbl
mMaTtemaTudeckoro oxunganHua M(X) n gucnepcum D(X).
UHamBuayanobHoe aomaliHee 3agaHue Ne13
Tema: lNpoBepKa cTaTUCTUYECKUX rMNOTE3
l. F'MnoTe3a o 3aKoHe pacnpeaeneHus
No aaHHbIM 3agaHna 11
1) MCnomnb3ys KpUTEepuii y° nNpu ypoBHE 3HAYMMOCTM « = 0,05 NMpoBepuUTb rMnoTesy o ToMm,
4YTO CnyYanHas BenmMyuMHa X pacrnpegernieHa no HopmarbHOMY 3aKOHY;
2) nNOCTPOUTb HA OQHOM YepTeXxe rMCTorpaMmmy M COOTBETCTBYHIOLLYHO HOPMarbHYH KPUBYIO.
. vnoTe3a o napameTpax pacnpegeneHus
Mpu yposHe 3HaummocT o =0.1 npoBepuTb rMNoTesy o paBeHCTBE AMUCMEPCUit
ABYX HOpMarbHO pacnpefenieHHbIX CrnyyarHbiX Bennumm X M Y Ha OCHOBE BblIGOPOYHbIX

o . 2 2
OaHHbIX MpW anbTepHaTuBHoOM rmnotese H, 1o, # 0, . Ha atux xe Bbl GOPOYHBIX OaHHbIX

npu ypoeHe 3Haummoctn o =0,05 nposBepuTb HyneByl rMNOTE3y O paBEHCTBE
MaTemMaTUYeCKUX OXngaHun Npu KOHKYPUPYIOLLEN rMnoTese H,:a, # a,
BapuaHTt X Y BapuaHTt X Y
Xi ni yi mi Xi ni yi mi
142 | 3 | 140 | 5 42 15 | 84 3
1 145 | 1 | 146 | 3 11 45 17 | 87 2
146 | 2 | 147 | 2 46 12 | 92 4
148 | 4 | 151 | 2 50 16 | 96 1
37 2 | 38 4 30 4 30 6
38 1| 39 3 32 5 31 4
2 40 4 | 40 2 12 33 8 32 3
41 3|41 2 34 1 34 5
42 6 | 43 3 36 2 35 2
39 4 | 75 4 42 4 44 16
43 2 | 80 2 44 8 45 12
3 45 3| 84 3 13 48 3 46 11
47 4 | 91 4 50 5 51 6
51 2 | 94 2 53 10 | 55 5
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3.5 1| 36 3 31 7 29 8
3.7 | 3| 3.7 5 35 3 32 9
4 39 | 5| 38 2 14 40 4 33 12
40 | 4 | 4.2 1 42 2 35 10
41 | 4 | 44 4 44 4 39 11
9 4 19 5 61 5 60 4
10 5 | 10 6 62 4 63 3
5 11 3|11 4 15 64 6 64 2
12 2 | 13 8 67 2 68 6
14 1|14 3 68 3 70 5
6.1 | 2 |58 6 12 10 14 7
65 | 3| 6.0 4 16 12 15 6
6 6.6 162 5 16 19 14 | 20 8
70 | 4 | 6.3 2 21 9 21 10
74 | 2|68 3 25 5 24 9
20 3 | 18 6 44 5 43 3
22 4 | 19 3 45 2 46 3
7 23 2 |20 4 17 48 3 48 4
24 2 | 22 2 52 4 50 4
26 4 | 23 5 54 6 53 6
2 6 |4 3 16 12 18 3
4 4 | 5 5 18 10 | 25 1
8 8 219 6 18 21 14 | 29 4
10 5| 12 6 24 8 36 6
12 3 |14 5 25 6 40 6
31 6 | 85 1 71 4 68 10
33 2 | 88 3 73 5 69 14
9 34 1|95 4 19 75 8 70 13
38 3 | 97 2 79 10 | 74 12
42 2 1100 | 5 80 3 78 11
15 1|20 4 70 12 16 7
17 3| 22 2 72 10 18 4
20 2 | 23 2 73 12 21 8
10 21 4 | 25 3 20 75 8 25 5
25 6 | 26 1 78 8 28 6
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