MynununaisHOe 010KETHOE 00IIe00pa30BaTEIHbHOE YIPEIKICHUE
«kona-rumuazusa Nel0 um. 3.K. ITokpoBckoro»
MYHUITUTIATBHOTO 00pa3oBaHus ropojickoil okpyr Cumdbepomnons PecryOnuku
Kpsim
(MBOY «1Ikona-rumuazust Nel0 um. 3.K. [TokpoBckoro» r. Cumbepormnoss)

yi. I'epoes Cramuarpana, 39, . Cumdepormnons, Pecrryonuka Kpeim 295047
ten.: (3652) 48-98-66, daxkc.: (3652) 48-98-66 e-mail: school10_simferopol@crimeaedu.ru,
http://gymnasium10simf.ru
OKITIO 00795941; OI'PH 1159102011067; MHH/KTIIT 9102070275/910201001

PABOYAS ITIPOTPAMMA
CPEJHEI'O OBLIEIO
OBPA3OBAHUSI MATEMATHKA:
BEPOSITHOCTD U CTATUCTHUKA.
VT JIYBJIEHHBIN YPOBEHD
(ns 10, 11 kimaccoB)

PabGouass mporpamma cooTBEeTCTBYeT eepalbHOil pabouelt  mporpamme
OCHOBHOTO o00Imero oOpa3oBaHMsl MaTeMmaTHKa: BeposSTHOCTh W CTaTHCTHKA.
Yrnyonéunsii ypoBenb (s 10, 11 kiaccoB 0o0pa3oBaTeNnbHBIX OpraHU3AIMi),
[porpaMmma yTBEpXK/JIeHa MpuKazoM MwuHucTepcTBa mnpocseweHus Poccuiickoi
Oenepanuu ot 18 mas 2023 1. Ne 371.

Cumdepomnons — 2023


http://gymnasium10simf.ru/

MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTUKA» YTIYOJEHHOTO YPOBHS
ABJIIETCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CpeHero oliiero oopazoBaHus. Y4eOHBIN Kypc
npenHazHayeH Uit GOpMUPOBAHMS Y OOYUAIOMIUXCS CTATUCTUYECKOM KYJIbTYpPhI U
IIOHUMAaHUS POJIU TEOPUHU BEPOSITHOCTEN KAK MAaTEMaTUYECKOTO MHCTPYMEHTA UL
U3YyYEHHUs CIy4ailHbIX COOBITHI, BEMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTaBICHUS OOydYalolUXCsS O METOoAaX HCCIEIOBaHHUs
U3MEHYMBOTO MHUpPA, pa3BUBACTCS MMOHMMAHME 3HAYMMOCTH U  OOIIHOCTU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJIYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro oopa3oBaHus, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HUMM Ha BaKHBIX MPUMEpPAX, CIOKETbI KOTOPBIX IOYEPIIHYTHI U3 OKPYXKAIOILIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTEMaTUYECKUX MOJIENSIX, UCIIOJIb3YEMBbIX
JUIsL  ONMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYUH,
NOTPENIHOCTE B pa3MYHbIE POJia W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmecTBe. YUeOHBIM Kypc sBISICTCS 0a30i JII OCBOSHHUSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHELUATUCTaM HE TOJIbKO MHKEHEPHBIX
CIIEHHAIBHOCTEM, HO TaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOIb3YIOT armapaT
aHayin3a OoJbIIMX JaHHBIX. LleHTpanbHYI0 4YacTh yY4eOHOTro Kypca 3aHHMaeT
oOCyXKJeHHE 3aKOHa OOJBIIMX YHUCel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMH B CTPYKType Y4YeOHOro Kypca
«BeposTHOCTP M CTaTUCTUKa» Ha YIIyOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JTUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB M TEOPUHM MHOXKECTB, HEOOXOAMMBIC JUIsl TOJHOLIEHHOTO OCBOEHUS
MaTepuaja JJaHHOro y4eOHOrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpCOB.

Copepxanne nuHuM «CroydailHble COOBITHSI W BEPOSITHOCTU»  CITY>KUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSTHOCTEH
MEXKY 3HAUCHUSMU CIIyYalHbIX BEJIMUYUH. BaKHYI0 4acTh B 9TOM COAECPKATEIBHOU



JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 1 OMHOMHAIBHOTO paclpeieeHU U
3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOraMH — IOKAa3aTeJIbHBIM MU HOPMaJIbHBIM
pacrpenencHusIMHI.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMUA CIIyYalHbBIMH BEJIMYMHAMU H
pacrnpesiefieHUs MM, aKIEHTHUPYIOT BHUMaHHWE OOYy4YalolIMXCSd Ha ONUCAHUU W
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEISAETCA M0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpEACICHUSM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcs 03HAKOMHTENIbHOE HU3YyYEHUE CBSI3U
MEXKJy CIy4YalHbIMH BEJIMYMHAMHA W OIMCAHUE JTOW CBSA3M C IOMOIIBIO
kod(duieHTa KOppelsiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
COJIep>KaHMsl pa3BUBAIOT TEMY «JlMarpaMMbl pacCeMBaHUs», H3yUYEHHYIO Ha YPOBHE
OCHOBHOI0 00mIero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KypCOB areopbl U FeOMETPUH.

Emé oaumH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHUEM
BEPOSITHOCTEM KOJIMYECTBA TAKMX COOBITUM HOCUT pPa3BUBAIOUIUN XapakTep W
SBJIIETCSL aKTyaJlbHBIM JUIsl OyQylUIMX aOUTYypUEHTOB, MOCTYMAOIINUX HA y4yeOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPaBJICHHUEM.

Ha wu3ydenue yueOHOro kypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yrayOneHHOM ypoBHE oTBojauTcsa 68 wacoB: B 10 kmacce — 34 ugaca (1 ydac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTIBITHI) U CIy4YaliHble COOBITHS. DJIEMEHTapHbIE
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatu HajJ COOBITUSIMU: TepecedeHre, 00bEUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEHM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHoM BeposatHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAaHUK 10 nepBoro ycrexa. [lepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi HezaBUCHMBIX ucnbiTaHuK beprymm. CnyuaitHplii BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BepodTrHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHe JByX CIIy4alHbIX BeauMuMH. HezaBucumele
CJIy4dailHble BEJIMUMHBI.

MaremaTudyeckoe OXHUAaHUE CIy4YalHOW BEJIWYMHBI (paclpe/iesieHHs]).
[Ipumepsl TpUMEHEHUsT MaTEeMaTUYECKOro OXHUAAHMs (CTpaxOBaHHE, JIOTepes).
MateMatnyeckoe OxugaHue OMHAPHOW CIy4yallHOM BeIWYMHBI. MareMaTuyeckoe
OKMJAHUE CYMMBl  CIIy4alHBIX  BEIUMYMH. MaremMaTudeckoe  OXUJaHHUE
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
OKUJAHUE TIPOU3BEICHUS W JUCHEPCHs CYMMbl HE3aBUCHUMBIX CIyYalHbIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHME  OMHOMHAIBHOTO
pacnpeneneHus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHWE T'E€OMETPUYECKOIO
pacrpeeneHus.



HepasenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpmimx  uucen.  BwiOopounslii  Mmerox  uwccnenoBaHui.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSITHOCTH COOBITUS 1O BHIOOPOYHBIM JTAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble Belnu4uHBL. [IprMeppl. @yHKIUSA IUIOTHOCTH
BEPOSAATHOCTH pacmpenesicHus. PaBHOMEpHOE pacnpenesieHHe U €ro CBOMCTBA.
3ajauun, NpUBOASIINE K NTOKA3aTEIbHOMY pAacHpeaeIeHHUI0. 3a1auu, MPUBOIALINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

ITocnemoBaTeIbHOCTh  OJMHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajauu,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBaJAPATOB.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSAATHOCTH M CTATUCTHKA» (YTJIYBJIEHHBIII YPOBEHD)
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3HMIIMH  OOYYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCHIICKOTO OOIIECTBa, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SBJICHHM,
IpoLeayp TPaKIaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI U APYroe), yYMEHHE
B3aMMO/JICHCTBOBATh C COIMAIbHBIMU HMHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMUA U HA3HAYECHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS
K MPOUUIOMY U HACTOSIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHOE OTHOILICHHE
K JOCTHKEHUSIM POCCHMCKMX MAaTEMAaTHKOB M POCCUMCKOW MaTEMAaTHYECKON
IIKOJIbI, UCMOJIb30BAHUE JTUX JOCTHXKECHUN B JPYTrUX HayKax, TEXHOJIOTHSX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHE JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoaa,
c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS, H3THYECKOrO0 IOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHEHUEM  JIOCTUXKEHUM HAayKu W
NEATEIbHOCThIO YYEHOIO, OCO3HAHUWE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYHMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs SCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, peLICHUH, pacCykXJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuyecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTEMAaTHYECKHUE 3HAHUS B
MHTEpecax 3J0pOBOro M 0Oe3omacHoro oOpa3a JKW3HM, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pOBbIO (3I0pOBOE MHUTaHHUE, COaTaHCHUPOBAHHBIN
PEXKUM 3aHATUNA U OTIIbIXA, PETYJsIpHAs PU3NUYECcKasi aKTUBHOCTh), (pru3ndeckoe
COBEPILIEHCTBOBAHKE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NS TEIbHOCTbIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYHdy, OCO3HAHHUE LEHHOCTU TPYIOJIOOUs, HHTEpEC K
pasnuyHbiM  chepam  TPOo(PEeCcCHOHATBHON  ACSITENBHOCTH, CBS3aHHBIM C



MaTeMaTUKOW U €€ MPUIIOKCHHUSIMHU, YMEHUE COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymel mpodeccnn W peaTn30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI,
FOTOBHOCTh U  CIHOCOOHOCTH K  MareMaTH4ecKoMy oOOpa3oBaHUIO U
caM000Opa30BaHUIO HAa MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYpbl, MOHUMAHUE BIUSHUS
COIIMAIBHO-D)KOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHME TPUPOJHON
COLIMAJIBHOM Cpelibl, OCO3HAHHME TIJ00AIBHOTO XapakTepa 3KOJIOTHYECKUX
mpo0JeM, OpUEHTAITUS Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHWMA ISl PeIeHUs
3a/1a4 B 00JIACTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUE MTOCTYIIKOB U OTICHKU MX
BO3MOYHBIX MTOCJICJICTBUM JIJIsI OKPYKAIOLIEH CPeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
VPOBHIO pa3BUTUS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, MOHUMaHUE
MaTeMaTHYeCKOW HayKH KakK c(epbl 4eIOBEUECKOW MeATeIbHOCTH, JTAINoB €
Pa3BUTHS U 3HAUYUMOCTU JUIsl Pa3BUTHSA I[MBWIM3AIMHU, OBJIAJICHUE SI3BIKOM
MaTEMaTUKH U MaTeMaTHUYeCKOW KyJIbTypOd Kak CpPEJICTBOM IIO3HAHHS MHUDAa,
TOTOBHOCTh OCYIIECTBJISATh MPOSKTHYIO W HCCIEAOBATEIIBCKYIO NESTEIBHOCTh
WHIWBUTyJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATh U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
O00OBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHAMHU, (OPMYIUPOBATH
onpeeIeHus MOHSTHH, yCTaHABJINBATh CYIIIECTBEHHBIN pU3HAK
Kiaccu(uKanuy, OCHOBaHUA i OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
IIPOBOJIUMOTO aHAJTN3;

BOCIIPUHUMATh, (OPMYJIUpPOBaTh MW  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIISITH ~ MaT€MAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
MpoTUBOpEeYHs B akTax, JaHHBIX, HAOIMIOACHUSIX U YTBEPKICHUSAX, TIPEJIaraTh
KPUTEPHH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPCUNIA;

JienaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOSITEIIbHO JI0KA3aTeILCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUM (MpsMbIE U OT MPOTUBHOTO), BBICTPAWBATH AapTyMEHTAIIHIO,



MPUBOANTh TPUMEPHl HW  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIIEHUS U BBIBOJIBI;

BBIOMpaTh CIIOCOO peleHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHsA, BBIOMpATh HambOoJiee TMOAXOAAIUNA ¢  y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaTelbcKue 1eiicTBUS:

MCTIOJB30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUH HHCTPYMEHT MO3HAHUSA,
GopMyTUpOBaTh  BOMPOCHI, (PHUKCUPYIONINE TMPOTHBOpPEYHE, MPoOsIeMy,
yCTaHaBIUBATh HCKOMOE M JaHHOE, (OPMHUPOBATH TUTIOTE3Y, apIYMEHTHUPOBATH
CBOIO TTO3UIINI0, MHCHHE,

MIPOBOIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAaHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOro OOBEKTa,
SBJICHMS, TIPOIIECCA, BBISBICHUIO 3aBUCUMOCTEM  MEXIy OOBEKTaMH,
SIBJICHHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI IO PE3yJIbTaTam
MPOBEAEHHOTO HAONIONEHUsS, WCCIECOBAHMS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCA, a TAKXKE BBIJIBUTAThH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaumeii:

BBISIBISITE Jleuiuthl MHPOpMaIMY, JaHHBIX, HEOOXOJAUMBIX JI OTBETA
Ha BOMPOC U JIJIS PEIICHHUS 3a]1a4H;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh M HMHTEPIPETUPOBATH HWHQPOPMAIIHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUS,

CTPYKTYpPHUPOBaTh UH(POPMAIIKIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HaA&KHOCTD uHbOpMaITuu o CaMOCTOSITEIIHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHUKATHBHBbIE YHHBEPCAJIbHBbIE YUeOHbIe AeiiCTBUS

OO0menue:

BOCIIpUHMMATh U  (DOPMyIUpPOBaTh CYXKJACHUS B COOTBETCTBUU C
YCJIOBHUSIMU U TIETISIMU OOIIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHUS B YCTHBIX U TUCbMEHHBIX TEKCTax, AaBaTh MOSICHEHUS 110 X0y PEUICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIyYEHHBIN Pe3ybTaT;

B X07i¢ 00CYXKIeHHUsI 3a]1aBaTh BOIPOCHKI MO CYIIECTBY 00CY IaEMON TEMBbI,
mpoOJieMbl, peIlIaeMoil 3ajadyu, BBICKA3bIBATh HWJEH, HAllCJICHHbIC Ha TTOUCK
pELIEHUs], COMOCTABIISITh CBOU CYXIEHUS C CYKJICHUSMU JIPYTHX YYaCTHUKOB



auanora, 0OHapyKMBaTh pa3inyle U CXOJICTBO MO3UIUI, B KOPPEKTHON dopme
(opMynHMpoBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

OPENCTAaBIATh  pE3yJbTaTbl  pPEIICHHs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEIOBAHUsI, MIPOEKTA, CaMOCTOSTENBHO BbIOMpaTh (OpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPE3CHTALUN U OCOOCHHOCTEN ayIUTOPHUH.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBUSA

Camoopranusanus:

COCTABJISITH TUIAH, aJITOPUTM PEIICHUS 3a7a9H, BRIOUPATh CIIOCOO PEIICHNUs
C y4€TOM HMEIOIMXCS PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BApHUAHTHI PEHICHUH ¢ Y4ETOM HOBOM
uHopMarmm.

CaMOKOHTPOJIb, SMOIIUOHAJIBLHBIA HHTEJIEKT:

BIIQJICTh HABBIKAMH TIO3HABATEILHOM pediekcMr Kak OCO3HAHMS
COBEpIIIACMBIX JEHCTBHA W MBICIHUTEIBHBIX IIPOIECCOB, WX pE3yJIbTaTOB,
BJQJIETh CIOCOOAMU CAaMOIIPOBEPKH, CaMOKOHTpPOJIS Mpollecca W pe3yibTaTa
pelIeHus: MaTeMaTUYeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIPH PEIICHHUH
3aladyd, BHOCUTh KOPPEKTHUBBI B JEATCILHOCTh Ha OCHOBE HOBBIX
00CTOSITEBCTB, JTAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEIU M YCIOBUSIM, OOBACHITH
OPUYMHBI  JIOCTMDKCHHUS WM HEIOCTH)KEHHUS Ppe3yJbTaTOB JIEATEIbHOCTH,
HaxOJIUTh OMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
WHINBUYaIbHONM pabOThl MPU pelIeHUU Y4YeOHBIX 3a/ad, NMPUHUMATDH IIEJb
COBMECTHOM NIEATEIbHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOW pPadOTHI,
pacipenensaTh BHIBI pabOoT, TOTOBAPUBATHCS, 00CYX AaTh MPOIECC U Pe3ybTaT
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B TPYNMNOBBIX (hopMax paboThl (00CYKaeHuUsI, 0OMEH MHEHHI,
«MO3TOBBIE TITYPMBD» W HWHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEHCTBHS C APYTMMH YjICHAMU KOMAaHbI, OIICHHBATH
KauecTBO CBOETO BKJIaga B  OOMMA  TPOAYKT TIO  KPUTEPHSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICUCTBHUSI.

NPEAMETHBIE PE3YJIBTATDBI

K konmy 10 knacca oOyyaronuiicss HayquTCs:



cBOOOJHO ONEPUPOBATH MOHATUSAMU: Trpad, TNIOCKUHN rpad, CBA3HBIN rpad,
nyTh B rpade, menb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIY4aHOTO
AKCIIEPUMEHTA;

CBOOOJTHO OMEpPUPOBATh MOHSATUSMU: CIYYAUHBIA SKCHEPUMEHT (OIBIT),
ClIy4yalHOE COOBITHE, BJEMEHTapHOE CIydyailHoe cOObITHE (DJIEMEHTapHBIM
HCXOJ1) CIIy4ailHOrO OIbITa, HAaXOAUTh BEPOATHOCTU COOBITUH B ONBITAX C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXoauTh u (OPMYJIUPOBATH COOBITHS: TepeceueHue, OObeIUHEHUE
JAHHBIX COOBITUN, COOBITHE, MPOTUBOIOJIOKHOE JIaHHOMY, UCIIOIb30BaTh
auarpaMMbl  Diisiepa, KOOPAMHATHYIO TMpPSAMYKO Uil  pELIeHHd  3ajad,
MOJIb30BaThCsA (OPMYJION CIOXKEHHSI BEPOSITHOCTEH Jii BEPOSATHOCTEH NBYX U
TpeX CIy4alHBbIX COOBITUH;

ONEpUpOBaTh  IMOHATUSMH:  YCIOBHAs  BEPOSATHOCTb, YMHOKEHHE
BEPOSITHOCTEM, HE3aBUCHUMBIE COOBITHS, JEPEBO CIYyYaHOIO SKCIEPUMEHTA,
HaxXOJIUTh BEPOSITHOCTU COOBITUM C IMOMOILIBIO MpPaBWIA YMHOKEHHUs, JEepeBa
CIIy4ailHOTO OMbITa, UCIIOJIb30BaTh (POPMYJy MOJHON BEPOSITHOCTH, (POpMyITy
baiieca npu pelieHuu 3a7a4, onpeaesaTh HE3aBUCUMOCTb COOBITHI 10 popMyIie
Y TI0 OpPraHu3aliy CIIy4ailHOrO 3KCIIEPUMEHTA,

MPUMEHATh W3Y4YEHHbIE KOMOWHATOpHbIE (OPMYJbI ISl MEPEUUCIICHHUS
AJIEMEHTOB MHOXKECTB, 3JEMEHTAPHBIX COOBITUN CIIy4ailHOTO OMbITA, PEUICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEM;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: OWHApPHBIA CIIy4allHbBI OIBIT
(ucmbITaHue), ycrex U HeyjAauya, He3aBUCHUMbIE UCIIBITAHUS, CEpUsl UCIBITAHUM,
HaxXOJIUTh BEPOSITHOCTU COOBITHI: B CEPUM HCTBITAHUM JI0 MEPBOTO YyCIExa, B
CepHUM UCIBITaHUI bepHyIu, B ONbITE, CBI3aHHOM CO CIy4YalHBIM BBIOOPOM M3
KOHEYHOM COBOKYITHOCTH,;

cBOOOHO OIEpHUpPOBATh HNOHATUSAMMU: ciry4aitHas BEJINYMHA,
pacrpeniesieHde  BEpOSITHOCTEH, JuarpamMma  pachpeseieHus, OuHapHas
Clly4aiiHasi BeIMYMHA, FEOMETPUUYECKOE, OMHOMHAJIBHOE PACTIPEIEIICHHE.

K xonmy 11 kaacca oOyyaromuiicss HAy4uTCs:

ONEpUpPOBATh MOHATUSMHU: COBMECTHOE PACIpPEACIICHHE JBYX CIy4YalHBIX
BEJIMYMH, MHCIOJNb30BaTh TaOJMIy COBMECTHOTO paclpeiesieHus JABYX
CIIy4ailHbIX BEJIWYMH JJIS BBIACJICHUSA paclpeleNieHus KaKI0W BEJIMYMHBI,
onpeaeneHus] HE3aBUCUMOCTH CITy4alHbIX BEJIMYUH;

CBOOOZHO  ONEpUpOBaTh MOHSITHEM  MAaTEMaTHYECKOTO  OXHIaHUs
CIIy4anHOU BEJIUYHUHBI (pacmipeneneHus), IIPUMEHSATH CBOWCTBA
MaTeMaTHYECKOr0 OKUAAHUS PHU PELIEHUH 33124, BBIYMCIISATH MaTEMAaTHYECKOE
O’KHJIaHWe OMHOMHAJIBHOTO U TEOMETPUUYECKOTO pacipeieICHU;



CBOOOJHO  OMEpPUPOBATh  TOHSTHSAMHU:  AUCHEPCHs,  CTaHJAAPTHOE
OTKJIOHCHUE CIIyYalHOW BEJIIMYMHBI, NPUMEHSATH CBOWCTBA JIUCIEPCUH
CIIy4yalHOW BEJIWYMHBI (pacmlpelesieHus])) NpH PEIICHUH 3a/ad, BBIUYMCIATH
JUCIIEPCHUI0 M CTaHJAPTHOE OTKJIOHEHHE T'€OMETPHUYECKOTO0 U OMHOMMAIBHOTO
pacnpeneneHuu;

BBIYUCIISITH BBIOOPOYHBIE XAPAKTEPUCTUKU IO JAHHOM BBIOOpKE U
OIICHUBATh XAPAKTEPUCTHUKU TEHEPATbHOM COBOKYIMHOCTH JAHHBIX IO
BBIOOPOYHBIM  XapakTepucTukaM. OIlIeHUBAaTh BEPOSTHOCTH COOBITUM W
MPOBEPSTH MPOCTEUIIINE CTATUCTUYECKUE THUIOTE3bI, MOJIB3YSICh HW3yYCHHBIMU
pacnpeneneHUusIMU.



