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MNOACHUTEJBHASA 3AIINCKA

Y4eOHblii Kypc «BeposTHOCTb M CTATUCTUKA» YTIYOJIEHHOTO YPOBHS SABIIACTCS
NPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca YriayOia€HHOro
YPOBHSI Ha YPOBHE CpeIHEro 0011ero oopazoBanus. Y4eOHbIN Kypc MpeaHa3HaueH
Uit popMupoBaHUs y 00YyYarOlUXCsl CTaTUCTUYECKOM KYJIbTYpbhl M MOHUMaHUS
pOJIM TEOPHHM BEPOATHOCTEN KaK MATEeMaTHYE€CKOr0 MHCTPYMEHTa JUISl M3Y4YEHUS
CIIy4yalHbIX COOBITUHM, BEIMYMH U TipoiieccoB. [Ipu n3ydyeHuun Kypca oOoraiarTcs
IPEACTABICHUS OOYYaIOIUXCA O METOJaxX HCCIEAOBaHUS M3MEHUYMBOIO MHPA,
pa3BUBaeTCsd NOHMMAHHWE 3HAYMMOCTH U OOIIHOCTHM MaTeMaTHYEeCKHX METOOB
IIO3HAHMA KAaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO E€CTECTBEHHO-HAay4YHOI'O
MHPOBO33PEHUS.

CopepxaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpeIyIeHue 3HaHWi,
NOJIyYEHHBIX MPU U3YYEHHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXHBIX IPUMEpPax, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIErO
Mmupa. B pesynbrare y o0ydarommxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHUYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUISL OTTMCAHUS aHTPOIIOMETPUUECKHX U IEMOTpapUUECKUX BETUUKH, TOTPEIIHOCTEN
B pPa3JIMYHBIE POJAa U3MEPEHUSX, NITUTEIBHOCTH 0€30TKa3HON pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y UYCOHBIM
Kypc sBisieTcsi 0a30il 11 OCBOEHHSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB,
HEO0OXOJAMMBIX CHEUAINCTAM HE TOJIbKO MHKEHEPHBIX CHEIMAIbHOCTEN, HO TAKXKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHbIE O0I1IECTBEHHBIE HAYKH
B 3HAYUTENIbHOM Mepe UCHOJB3YIOT amnmapaT aHajiu3a OOJbIIUX JIaHHBIX.
[leHTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYXIEHHE 3aKOHA OOJIbIINUX
yucen — (PyHIAMEHTaJIbHOTO 3aKOHA MPHUPOJbI, MMEIOUIEr0 MaTeMaTUYECKYIO
dbopmanuzanuro.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BeposiTHOCTP M cTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coziepkaresibubie TUHUM: «CiayyaliHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKJIFOUEHBI 3JIE€MEHTHI TEOpUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISl TOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Copeprxanue muHuK «CinydaiiHble COOBITUS U BEPOSITHOCTUY CIY>KUT OCHOBOM
s (GOPMUPOBAHUS TPEICTABICHUNA O PpACHpEleIeHUH BEPOSTHOCTEH MEXIY



3HAYCHUSAMM CIIy4alHBIX BEJIMYMH. BaXXHYyI0 4acTh B 3TOM CONEPKATEIBHON JTMHUU
3aHMMAeT H3Y4YEHHE TIE€OMETPUYECKOr0o M OWHOMHAIBHOTO paclpeAciieHul u
3HAKOMCTBO C MX HEIIPEPBIBHBIMU aHAJIOIaMH — IIOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHWE OOydyaroluXcs Ha ONHCAaHUU U
U3YYEHUHU CITyYalHBIX SBJICHUH C MOMOILBIO HENPEPBIBHBIX (QYHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS N0Ka3aTeIbHOMY U HOPMAJIIbHOMY PACIIPEECICHUSIM.

B yueOHOM Kypce npeaycMaTpuBaeTCs 0O3HAKOMHTEIbHOE HU3YyYEHUE CBS3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMHU U OINHMCAHHE OTOM CBSI3M C TOMOILBIO
KO3 GUIMEHTa KOPPEISUUU M €ro BbIOOPOYHOIrO aHajiora. OJTH 3JIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TeEMY «JlnarpaMMbl pacCEMBaHUA», U3yYECHHYIO Ha YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS Ha CBEJEHUS U3 KypPCOB
anreOpbl U T€OMETPUH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHUE C pacIpeieIeHUEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
SBJIIETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAayKaM{, IICUXOJIOTMEH U
YIPABJICHUEM.

Ha uzydenue yueOHoro kypca «BeposiTHOCTb U CTATUCTHKa» Ha yriyOJIEeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B HefeNt0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubI rpad, nyTH B rpade: nukibl U nenu. CteneHb (BaIEHTHOCTH)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0/bl). BeposITHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTh U
BEPOSITHOCTU COOBITUH. CyyaliHbIE OMBITHI C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Onepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIOKHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEeHUS BEPOSATHOCTEM.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcriepumenTa. Gopmyia nosHoM BeposTHOoCcTH. DPopmyna balieca. HezaBucumbie
COOBITHS.

buHapHbIil ciydailHbIi ONBIT (MCHBITAHUE), YCIIeX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®dopmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX HcTibITaHUU bepHyun. CiiydaiiHblid BEIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuvaitHags  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pactpenenenus. Onepanuu Haj ClIy4yalHbIMH BeIWYMHaMU. buHapHas ciydaiiHas
BeqnunHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KJIACC

CoBMeCTHOE pacrpeesieHue ABYX CiydallHbIX BenuuuH. HeszaBucumele
CJIy4aWlHBIE BEJIUYHUHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4yalHOW BEJIMYMHBI (paclpenesiCHuUs ).
[IpuMepbl TPUMEHEHUSI MAaTEMaTUYECKOrO OXKHUJaHWsS (CTpaxoOBaHHUE, JIOTEpes).
Marematnyeckoe OxugaHue OWHAPHOW CIy4alHOUW BeNMWYWHBI. MaTemaTtndeckoe
OXXMJAHUE CYMMBI  CIIy4alHBIX BEJIMYMH. MaTeMaTH4ecKkoe  OXKHUIaHUe
r€OMETPUYECKOT0 U OMHOMHAILHOTO PacipeieICHU.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYaWHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHOU CIy4yalHON BENIMYMHBL. MaTeMaTHYEeCKOe
0>KMJAHUE MMPOU3BEICHUS U JUCIIEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHbIX BETUYHUH.
Jucnepcusi ¥ CTaHAAPTHOE OTKJIOHEHHE OMHOMHUAIBLHOTO pacHpe/ieNeHusl.
Jucnepcus u cTaHIapTHOE OTKIIOHEHUE TEOMETPUUYECKOTO PACIIPEACIICHUS.



HepaBenctBo YeobniméBa. Teopema Uebniméra. Teopema bepuymmm. 3akoH
OoNbIIMX  4ucesl. BpIOOpOYHBI  MeTOon  ucciaeaoBaHuil.  BwiOGopouHbie
xapakTepucTUKU. OlleHMBaHUE BEPOSTHOCTU COOBITUS IO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHAN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacCIpelieicHusl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K [TOKA3aTEIBHOMY PACIPEIEICHUI0. 3a1a4n, IPUBOIAIINE K
HOPMaJbHOMY  PAaCIpPEAEIICHHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenHusa. PyHKIUSA ITIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PAaCTIPEIEIICHHUS.

[TocnenoBaTtenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajgauu,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHEHHOM
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpPOUYHBII
K03 uuueHT Koppensiuuu. Pasznuuue Mexay JIMHEWHON CBSA3bIO U MPUYMHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHas1 perpeccus, METOX HAUMEHBIIUX KBaJAPaTOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTBb 1 CTATUCTUKA» (YTJIYBJEHHBIN YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaaHCKOr0 BOCTIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpakJaHCKoro  oOmectBa  (BbIOOpBI,  ONpPOCBI W JApPYroe),  yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, cGOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAS OSCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEIbHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHWN IS pelieHus 3agad B 00J1acTH
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEMaTHYECKOM
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEAO0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSATHH, OTHOIIEHWHA MEXAYy TMOHATUSIMH, (POpMyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JiJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKACHUS:
YTBEPAUTEILHBIE U OTPUIATENIbHBIC, AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBOJIBL;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUS, BEIONPATh HAanOOJIee MOIXOANIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIENI0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYECKOTO 00bEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISIThL €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmauu o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMHU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX
N TIIHMCBMCHHBIX TCEKCTaX, AaBaTb IIOSACHCHHA IIO XOI[y pCIICHUA 3aaaydu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xo/e 00CYXXJIeHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY 00OCYX1aeMOIl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JIOCTUKEHUS UM HE JTOCTHXKEHUS Pe3yJIbTaTOB JIESITEIbHOCTH, HAXOJUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOUN paboThl, paclpenesisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIITOJIHSATH CBOIO YaCTh PA0OThI U KOOPAMHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

CBOOOJIHO OIEpUpOBaTh MOHATUSAMHU: Tpad, MIocKkuid rpad, CBSI3HBIA Trpad,
nyTh B Tpade, 1emnb, UK, IEPEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIIy4allHOTO
IKCIEPUMEHTA;

CBOOOIHO OMNEpPUpPOBAaTh MOHATHSAMH: CIy4alWHBIM SKCIEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, 3JIEMEHTAapHOE ClydyailHOe COObITHE (PIIEeMEHTapHbINA UCXO/)
CIIy4alflHOTO  OTbBITa, HAXOJWUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXOoJUTh U (OpMyTHUpPOBaATH COOBITHS: TIEPECEUCHNE, OOhETMHEHNE TaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY, HCIIONb30BATh JAUArpPaMMbl
DOlinepa, KOOPAWHATHYIO MPSAMYIO JUIsl PELIeHUs 3aad, MoJb30BaThes (Hopmysnoin
CJIO’KEHHS BEPOSITHOCTEN JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIydallHbIX COOBITUH;



OIIEPUPOBATH ITOHATHUAMU: YCIOBHAS BEPOATHOCTH, YMHOKEHUE BEPOATHOCTEN,
HE3aBUCHUMBIE  COOBITHS, JEpPEBO  CIy4allHOTO OJKCIEpPUMEHTa, HaXOAWUThb
BEPOATHOCTH COOBITHI C NOMOILIBIO IpaBWJIa YMHOXEHUS, JI€peBa CIIy4allHOTO
OTbITa, WCIOJB30BaTh (OpMyINy MOJHON BeposTHOCTH, ¢Gopmyny baiteca mpu
pellleHnu 3a/ay, OMPEACNATh HE3aBUCUMOCTb COOBITUH MO QopMmyJe U IO
OpraHU3alMU CIy4alHOTO YKCIICPUMEHTA;

OPUMEHATh W3yYeHHblE KOMOUHATOpHBIE (QOPMYJBl JJs NEPEUUCICHUSA
AJIEMEHTOB MHOXECTB, 3JEMEHTapHBIX COOBITHI CIy4allHOTO OIIbITa, PEUICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4alHBIA  ONBIT
(ucmibITaHKE), yCHexX W HeyJada, HE3aBUCHUMBIE WCIIBITaHUS, CEpUs HCIBITAaHUMH,
HaXOJUTb BEPOATHOCTH COOBITHI: B CEpUU UCTIBITAHUM O IEPBOTO ycIiexa, B CEpUu
UCIIBITaHUI bepHysuH, B ONbITE, CBI3aHHOM CO CIy4YalHBIM BRIOOPOM U3 KOHEUHOM
COBOKYITHOCTU;

cBOOO/IHO OIEpPUpPOBaTh MOHATUSAMU: ClydailHas BEJIMYMHA, paclpeiesieHue
BEPOATHOCTEW, JauarpaMMa paclpeleieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpUYECcKOoe, ONHOMUATIBHOE paclpeieNiCHUE.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

ONEPUPOBATh TOHITUSAMH: COBMECTHOE pACIPENEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO paclpeiesieHusl IBYX CIydalHBIX
BEJIMYMH JUIS BBIACIICHUSA PACHPENCIICHUS KaXKIOM BEIUYUHBI, OIPEICICHUs
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJHO OMEpUPOBATh MOHATUEM MATEMATHUYECKOTO OKHMIAHUS CIIydailHOM
BEJIMYMHBI (pacnpenesieHus), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUAAHUS
IpU PELIEHUH 3a/1ay, BBIYUCIATH MATEMaTUYECKOE OKUIaHHE OMHOMHUAIBHOIO U
r€OMETPUYECKOI0 PACIIPEEICHUN;

CBOOOJHO OINEpPUPOBATH MOHATUSAMU: TUCHEPCHs, CTAHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIy4YaWHOW BEJIUYUHBI
(pactipenenieHns) MPU PELIEHUU 3a/1ad, BBIYKCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAILHOTO pacpe/eIeHHUI;

BBIUUCIISATH BHIOOPOYHBIE XapPAKTEPUCTUKHU MO TaHHOW BBIOOPKE U OLIEHHUBATH
XapaKTEPUCTUKUA T€HEPAJIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIeHuBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, TTOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUAMU.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC
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e padoThI
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e padoThl
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DopMuUpyeMbI
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3HAYMMBbIE H
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DNIeMEHTHI TEOpUH
rpagoB
Cnyuaiinble
OIIBITHI,
CIy4YaiiHbIe
CcOOBITHS U
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COOBITHH

ypok.pdplibrary/grafi_primenenie_teorii_grafov

100urokov.rwpredmety/urok-9-teoriya-
veroyatnosti
resh.edu.rwIIpenmersnlesson/4089/conspect

2,5,6

2,5,6

Onepanuu Hajg
MHOKECTBAMHU U
COOBITHUSIMH.
Cnoxxenue u
YMHOXCHHUE
BEPOSITHOCTEM.
YcaoBHas
BEpPOSITHOCT.
HezaBucumeie
COOBITHS

ONEMEHTBI
KOMOWHATOPUKH

resh.edu.rwIIpeamersnlesson/4726/conspect
100urokov.ruwypredmety/urok-9-teoriya-
veroyatnosti

100urokov.rwpredmety/urok-8-kombinatorika

2,5,6

2,5,6




Cepun
IIOCIEI0BATENLHEL
X UCHBITAaHUH.

5 enprranus 5 1 resh.edu.rwIpeamersnlesson/4929/conspect 25,6
bepnymu.
CaiyyaitHblii BEIOOD
U3 KOHEYHOU

COBOKYITHOCTH

Cnyuaiinbie . o
6 BCIIIHEL I 14 1 1 mu.ltlu'rok.rwﬁles/konspekt. ..sluchainaia- 256
velichina...

pacrnpeeneHust

OBIIEE KOJIMYECTBO
YACOB I10 34 2 3
I[TPOTPAMME

[1] LleneBbiMm npuopuTeTom Ha yposHe OO0 aBaseTca co3gaHue 61aronpuATHBIX YCOBUI A5 Pa3BUTUA COLMAIbHO 3HAYMMbIX OTHOLUEHMUI LWKOJIbHUKOB U,
npexae Bcero, LLeHHOCTHbIX OTHOLLEHWIA:

1. K ceMbe Kak 2aasHoli ornope 8 ¥U3HU Yea08eKa U UCMOYHUKY €20 cYacCmbs;

2. K mpydy Kak OCHOBHOMY crocoby O0OCMUMEHUA MU3HEeHH020 671a20M0ay4usa 4es08eKad, 3aa02y e20 YCrneuwHo20 npogeccuoHanbHo20 camoonpedeneHus u
OWYWEHUSA y8epeHHOCMU 8 3a8mpaliHem OHe;

3. K caoemy omeyecmay, ceoeli manoli u 60abwwol POOUHE KaK Mecmy, 8 KOMOpPOM Yes108EK 8bIPOC U MO3HAs epable padocmu U Heyoayu, Komopas 3asewaHd emy
npedKamu U Komopyro Hy#HO obepeaamsb;

4. K npupode KaK UCMOYHUKY ¥(U3HU HA 3eMse, OCHO8e CaMO20 ee Cyu,ecmeo8aHus, Hyxcoaroujelica 8 3aujume U nocmosHHOM 8HUMAHUU CO CMOPOHbI Yes108€Ka;
5. K Mupy Kak 2nagHoMy npuHYyUny 4ea08e4ecKko20 obuwexumus, ycaosuro Kpenkoli OpyHcbbl, HaAaxusaHua omHoweHul ¢ Koaaezamu no pabome e bydywem u
€030aHuA 61a20NPUAMHO20 MUKPOKAUMama 8 ceoeli cobcmeeHHoU cembe;

6. K 3HQHUAM KaK uHmennekmyanbHOMy pecypcy, obecrieyusarouemy byoyuiee yesnosexka, Kaxk pe3yabmamy Kpornomsuso2o, Ho yeaeKkamenbHo20 yyebHo20 mpyoa;
7. K kynbmype kak dyxosHomy 6o2amcmay obujecmaad u 8aXHOMY YCA08UI0 OUYULEHUSA Ye08EKOM MOHOMbI MPOXcU8AeMoli HU3HU, Komopoe 0arom emy YymeHue,
MY3bIKa, UCKYCCMB0, meamp, meop4YyecKoe CaMOo8bIpaxceHue;

8. K 300p08bio Kak 3an102y 001200 U GKMUBHOU HU3HU Y€s108€Ka, e20 X0pouie2o HACMPOEHUA U 0ONMUMUCMUYHO20 8327100 Ha MUp;



9. K okpy»carouwum no0am Kak besycnosHoli u abcontomuoli YeHHoCMuU, KaK pasHoNpasHsiM coyuasabHbiM MapmH{epam, ¢ KomopbiMmu Heobxo0umMo 8bicmpausams
dobpoxcenamernsHble U 83aUMO Mo00epicusarowue omHoweHus, oaroujue Yeanoseky padocme obujeHus u nossondowjue uzbeeames yyecmea o0uHoYeCcmsa;
10 K camum cebe Kak xo3saesam ceoeli cyobbbl, camoonpedensouUMca U camopeanusyrouumca AU4HOCMAM, omeevarouum 3a ceoe cobcmaeHHoe bydyuyee.

IHOYPOYHOE IIVTAHUPOBAHUME
10 KVIACC

KoanuecTBo 4acoB

Ne ni/m Tema ypoka KourtpoJbHbie IIpakTuyeckue

Beero padoThI padoTbI

I'pad, cBsa3HEI rpad), mpencraBieHne

1 1
3aJla4M ¢ TOMOIIBIO Tpada

5 Crenensb (BaJIeHTHOCTb) BepIIUHBL. [1yTh 1
B rpade. Llenu u uuKIbI

3 I'padbr Ha iockocTH. [depeBo 1

CJ'Iy‘IElfIHOFO 9KCIICPUMCHTA

CriyyaiiHble SKCIIEPUMEHTHI (OMBITHI) U
4 ciyyaitHble cOOBITHS. DIeMeHTapHbIe 1
COOBITUS (MCXOBI)

BeposiTHOCTB cirydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHIT B OTIBITaX C

> PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU .
COOBITHSMU
BeposiTHOCTB citydyaifHOTO COOBITHSI.

5 BepositHOCTH cOOBITHI B OIIBITaX € 1

PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITUSAMU




Ilepeceuenue, 00beIMHEHNE MHOXKECTB U
COOBITHH, TPOTUBONOJIOKHBIE COOBITHS.
dopMyiia CI10KEHUS BEPOSITHOCTEH

YcioBHas BEpOSATHOCTh. Y MHOKEHHUE
BeposiTHOCTEN. DOpMmyIsia yCIIOBHOM
BEPOSITHOCTH

10
11

12

13
14

15

16

VYciioBHAsA BEPOSATHOCTb. Y MHOXKEHUE
BeposiTHOCTe. Dopmyna yciioBHOI
BEPOATHOCTH

dopmyra MoaHONH BepOATHOCTH

®opwmyia baiieca. HezaBucumbie
cOOBITHS

KomOuHaTOpHOE NPaBUIIO YMHOKEHHUS.
IlepecTanoBku U paxkTopuan

Uucno coueranuid. TpeyroJbHUK
ITackains

®opmyna bunoma HproToHa

KonTponsnas padora Nel: "I'padsl,
BEPOSITHOCTH, MHOXECTBA,
KoMOuHaTopuka"

bunapHbIi Cy4alHBIN OIBIT
(ucmbITaHue), ycrex U Heyaaya.
HezaBucumsble ucnbitanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUN J10 IIEPBOTO
ycrexa

17

CCpI/ISI HE3aBUCHMBIX MCIIBITAHUHN 10
IEPBOTO yCIi€Xa

18

Cepust HE3aBUCUMBIX MCIIBITAHUM
beprymmn




19

20

21

Cry4daifHplii BRIOOp M3 KOHEUYHOMH
COBOKYITHOCTHU

[IpakTuueckas pabota c
MCIIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHUIL
Cnyyaiinas BenuuuHa. Pacnipenenenue
BepoATHOCTEH. Jlnarpamma
pacnpezeneHus

22

23

24

Onepanuu Haja c1y4aiHbIMU
BelMuMHaMU. [Ipumepsl pactpeneneHuid.
bunapnas ciy4aiinasi BeIM4rHa
I'eomeTpuueckoe pacrpeaencHue.
bunommanbsHOE pacnpeneneHue
Maremaruueckoe 0)KUIaHuE CITydaiHOMI

BenM4UHBI. COBMECTHOE pacIpeesIeHNue
JBYX CIly4alHBIX BEIUYHH

25

26

HesaBucumele cirydailHbl€ BEJIMYUHBI.
CBolicTBa MaTEMaTUYECKOTO OXKHUJAAHUS.
MaremaTHueckoe oKuanue OuHapHOU
CIIy4alHOM BEJIMYHUHBI

MaremaTruuecKkoe OKHUIaHue
reoOMCTPHUICCKOIO 1 OMHOMHAJILHOTO
pacrpeeneHuit

27
28

Jlucniepcust U CTaHAAPTHOE OTKJIIOHEHWE

Jlucniepcust OMHAPHOM citydaitHON
BeMYUHbl. CBOMCTBA JUCIIEPCUH

29

MarteMaTuueckoe OXHAAHUC
MMPOU3BCACHUA U JUCIIEPCUA CYMMBbI
HC3aBUCHUMBIX CHy‘IaI\/'IHBIX BCINYNH




[IpakTuueckas pabota c

30 1
WCIIOJIb30BAHUEM SJICKTPOHHBIX TaOIIUI]
Jlucriepcusi ONHOMHATBHOTO

31 pacnipenenenus. [Ipakrudeckas padora ¢ 1
MCIOJI30BAHUEM DJICKTPOHHBIX TAOJIHUIT
Kontponbnas padota No2: "VcnbiTanus

32 beprymu. CnyvaiiHple BETHYNHBI U 1
pacnpenenenus"

33 O06o0muieHne 1 cucTeMaTu3amys 3HaHUH 1

34 O06o0muieHne 1 cucTeMaTu3amys 3HaHUH 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* Maremartuka: anre6pa M Ha4daJla MAaTCMAaTHYCCKOT'O aHaJIn3d, rCcOMCTPHA. Aﬂre6pa U Ha4dYajJla MaTCMaTHYCCKOI'O aHaJIn3a, 11

kiacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, Axkunoneproe obiiectBo «M3narensctBo «IIpocBeiienne

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Kypc nexuuit "BepositHOCTb U cTatucTUKa"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmoteka IIOK



