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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo ydeOHOMY Kypcy «BeposTHOCTh M CTaTHCTHKa» Ha
YPOBHE CpeIHEro oOmiero oOpa3oBaHUS COCTaBJIEHA HAa OCHOBE IIOJOKEHUU H
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHsSI OCHOBHOW 00pa3oBaTENIbHON MpOTrpamMbl,
npenacraBieHHbIX B DeiepabHOM roCy1apCTBEHHOM 00pa30BaTENIbHOM CTaHAIAPTE
cpenHero oOmiero oOpa3oBaHus, C y4eToM (eepabHOM pabodeil mporpammbl
BOCIIMTAHUA, a Tak ke Pabodeil mporpaMMbl BOCIUTAaHUS (YTBEPKICHO
mupektropoM MOAY COII Nel2 T'O r.Hedrekamck, npuxaz ot 29.08.2023r.
Ne466) 1 npoopreHTaAIITMOHHOTO MUHUMYMA JIJIsl 00pa30BaTeNIbHbIX OpraHu3alnii
P®.

VY4eOHblli Kypc «BeposATHOCTh M CTAaTUCTHUKa» YriayOJIEHHOTrO YpOBHS
ABJIAETCSI TPOJOJDKEHHEM W Pa3BUTUEM OJHOMMEHHOrO y4eOHOro Kypca
yIiIyOIEHHOTO YPOBHS Ha YPOBHE CpeHEro oOuero oopazoBaHusi. Y4eOHbIN Kypc
npeaHa3HayeH it (GOpMUPOBaHUS y 0OYyYAIOIIUXCS CTATUCTUUECKON KYJIbTYphl U
NOHUMAaHUSI POJIU TEOPUHU BEPOSITHOCTEW KAK MAaTEMAaTUYECKOrO MHCTPYMEHTA IS
M3YUYCHHUS CIyYalHBIX COOBITHM, BEIWYMH U TmporieccoB. [lpu u3yueHuum kypca
o0OramarwTcsi MpPEICTaBICHUA OO0YyYalolUXCi O METOJaX  HCCIEIOBAHMS
U3MEHYMBOIO MHpPA, pa3BUBACTCSl IOHMMAaHUE 3HAUYUMOCTH U  OOLIHOCTH
MaTE€MaTUYECKUX METOJOB IO3HAaHUS KaK HEOTBEMIJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

CopepxaHne y4eOHOro Kypca HalpaBlI€HO Ha 3aKpelyieHue 3HaHWi,
NOJyYEHHBIX MPU U3YYEHHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
Ha Pa3BUTHE NPEACTABICHUNA O CIIy4alHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMHU Ha BaXXHBIX MPUMEpPax, CHOKETbl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOLIErO
mupa. B pesynbrare y o0ydaromuxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATHUYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUIL  ONHUCAHUS  aHTPONOMETPUYECKUX M JIeMOrpaduyecKMX  BEJIUYMH,
NOTPEIIHOCTE B pa3iMyHbIe poJa H3MEPEHUsX, MIUTEIbHOCTH Oe30TKa3HOU
paboOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U IIPOLIECCOB
B oOmiecTBe. Y4eOHbIM Kypc sBIsSeTcs 0a30i i1 OCBOEHHUS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJ0B, HEOOXOJUMBIX CHEIHUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CHELUATbHOCTEH, HO TaKXE COLUAJIBHBIX M ICHUXOJOTMYECKUX, ITOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCHOJb3YIOT amnmapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpalbHYI0 4YacTh Y4YeOHOro Kypca 3aHUMAaeT
0o0CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCesl — (YHIAMEHTAIBHOIO 3aKOHAa MPUPOJIBI,
UMEIOLIET0 MaTEMaTHYECKYI0 (POopMaIn3aluIo.

B cooTBeTcTBHM C yKa3aHHBIMHU IIEJISIMH B CTPYKType yueOHOro Kypca
«BeposTHOCT, UM cTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJIEICHBI OCHOBHBIC
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coaepkaTenbhble TMHUU: «CiydaiiHble COOBITHS U BepOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHCEID.

[ToMrMMO OCHOBHBIX JIMHUU B y4€OHBIH KypC BKIIFOUEHBI 3JEMEHTHI TEOpUU
rpaoB M TEOPUM MHOXKECTB, HEOOXOAMMBIE JUJISI IOJHOLEHHOIO OCBOEHUS
MaTepuaiga JJaHHOro y4eOHOro Kypca M CMEXHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpPCOB.

Copnepxxanve nuHMM «CiydailHble COOBITHSI M BEPOSITHOCTH»  CILYXKHUT
OCHOBOM 11711 ()OPMHUPOBAHUS TPEACTABICHUN O PACHPEICICHUN BEPOSITHOCTEN
MEXIy 3HAaYCHHUSIMH CIIy4aiiHbIX BEJIUYMH. BakHYIO 4acTh B 3TOM COJEPKATEIBHON
JVHUM 3aHUMAET N3YYEHHE F€OMETPUUECKOr0 1 OMHOMHUAJIBHOTO paclpeneIeHU U
3HAKOMCTBO C MX HENPEPBIBHBIMHM AHAJIOTaMU — MOKA3aTENIbHBIM M HOPMAaJIbHBIM
pacrpeneneHusIMHI.

Templ, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYyYalHBIMU BEIMYMHAMHU U
pacnpeneNneHns My, aKIEHTUPYIOT BHUMaHHE OOydyaroluxcs Ha ONHMCAaHUU U
U3YYEHUU CIyYalHbIX SIBJIEHUN C MOMOILIBIO HENpEPbIBHBIX (DyHKIMMI. OCHOBHOE
BHUMAaHHUE YAEISAETCA MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIPEACICHUSM.

B yueOHOM Kypce mpeaycMaTpuBaeTcsl 03HAKOMHTEIBHOE HU3YyYEHHUE CBS3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMH W ONHMCAHME O3TOM CBS3M C ITOMOILBIO
KO3 UIMEHTa KOPpPEISUUU MU €ro BbIOOPOYHOIrO aHajora. OTU DJIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/lMarpaMmbl pacCEeMBaHUs», N3yYCHHYIO HA YPOBHE
OCHOBHOT0 001Iero o0pa3oBaHHs, U BO MHOIOM OINMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIreOpbl U T€OMETPHH.

Emé omuH  2meMeHT  coaep:KaHus, KOTOpPBIM  NpEeIaraercs  Ha
O3HAKOMHUTEJIBHOM YPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpeieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
SBJIIETCSL aKTyaJIbHBIM JUIsl OyQylUIMX aOUTypHUEHTOB, MOCTYMAIOIIKUX HA yuyeOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAayKaM{, IICUXOJIOTMEH U
YIPaBJICHUEM.

Ha wu3yuyenue yueOHOro Kkypca «BeposTHOCT, W CTaTUCTHKa» Ha
yIIyOJIeHHOM ypoBHE oTBoauTcs 68 yacoB: B 10 kimacce — 34 wyaca (1 dac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

I'pad, cBsa3HbBIN rpad, myTH B rpade: ukisl U nenu. CteneHb (BaIEHTHOCTH)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEpOSITHOCTH ~ coObITui.  Ciy4ailHple  ONBITBI € PaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00bEeJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

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

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u (Qakropuan. Yucno coueranuii. TpeyronpHuk Ilackansa. dopmyna OuHOMa
HeroTona.

Cepusi He3zaBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennurHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHe JByX CIIy4alHbIX BeauMuMH. HezaBucumele
CJIy4dailHble BEJIMUMHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YalHOW BEJIWYMHBI (paclpe/iesieHHs]).
[Ipumepsl MpUMEHEHUsT MaTeMaTUYECKOro OXHUAAHMS (CTpaxoBaHHUE, JIOTEpEs).
Matematnyeckoe oxugaHue OMHAPHOW ClyyaliHOM BelWyuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4alHBbIX BEJIMYMH. MareMaTndeckoe  OXUAaHue
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OMHAPHOM ClydaiiHOM BeMUMHBL. MaTeMaTrudeckoe
OKMJIAHUE TPOU3BEACHUS M JHCHEPCUS CYMMbI HE3aBUCUMBIX CIyYalHBIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHME  OMHOMHAIBHOTO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrnpeeneHus.



HepasenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpimimx  uyucen. BwiOopounslii  Merox  uccienoBaHuii.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpoCTEHIIMX TUIIOTE3 C IOMOIIBIO U3YYEHHBIX PAaCIPEICIICHUAN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTU
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3a;auw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanmst nByx cayvailHelx BenunuuH. Koadduuuent nuHelHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUNCKON Tpa)kIaHCKON HJIEHTUYHOCTH, YBOKECHHS K
MPOILIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKHh U JEATEIbHOCThIO YYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXI€HHI, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYECcKask aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIH BBIOOP
Oynymeir mpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKMU3HCHHBIC TIUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4eckoMy  O0Opa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOaeM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEICTBOM IO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaT€MaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBaHUS JJ1s1 0000UIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opmMyaupoBaTb U  NOPeoOpa3oBBIBaTh  CYXIACHHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYNN;

JenaTb BBIBOABl C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUY;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIBHO CITITAHUPOBAHHBIA SKCHEPUMEHT, HUCCIIETOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO  HAOJIOJEHUS, UCCIENIOBAaHMs, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBJIATH JA€(UUUTHI MHPOpPMALUU, JAaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYPHpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHBIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.



PeryasiTuBHbIe YHHBeEpCAJbHbIE Y4eOHbIE JelicTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUST PE3YJIBTATOB JCSITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW PabOTHI, pacrpeneisiTh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX)JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykIeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaH[bI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K koniy 10 ki1acca o0yyaronuiicss HayquTcs:

CBOOOJHO OMEpUpOBaTh MOHATUAMM: Tpad, miockuil rpad, cBsA3HBINA rpad,
nyTb B rpade, Uenb, UK, JEPEBO, CTENEeHb BEPIIMHbBI, JEPEBO CIy4ailHOTrO
DKCIIEPUMEHTA;

CBOOOIHO OMNEpPUpPOBaTh MOHATHSAMH: CIy4alWHBIM SKCIEPUMEHT (OIBIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTApPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIIy4ailHOro  OmbITa, HAXOAWTh BEPOSITHOCTU COOBITMM B  ONBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;



HAXOJUTh U (POPMYyTHUPOBATH COOBITHS: TIEPECEUCHNE, OOHEIMHEHHUE TaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JaHHOMY, HCIIOJIb30BAaTh JIHArPaMMBI
Oiinepa, KOOPIAWHATHYIO MPSIMYIO JUIS PELIeHUs 3aj1ad, MOJb30BaThes (HOpMyIoi
CJIOEHUSI BEPOSITHOCTEN JJIsl BEPOATHOCTEH JIBYX U TPEX CIydailHbIX COOBITHH;

ONEPUPOBATh  HOHATUAMMU: YCIOBHAasi  BEPOATHOCTb,  YMHOKCHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMII C NOMOIIBIO MpaBUja YMHOXKEHHS, JepeBa
CJIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IMOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pelnieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OpraHM3alUU CIYYailHOTO SKCIEPUMEHTA;

NPUMEHATh M3yYECHHbIE KOMOMHATOpHBIE (HOPMYJBl I MEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4allHOTO OIbITa, PEUICHUS
3aJ1a4 M0 TEOPUH BEPOSTHOCTEM;

CBOOOJTHO  OMEpUPOBATH TMOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  OMBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIBITaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUI: B CEpUM MCIBITAHUNA 1O IEpPBOrO ycrexa, B
CEepUM WCIBITAaHUN bepHyJUIM, B ONBITE, CBI3aHHOM CO CIy4allHbIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHAMU: ClIy4yalHas BEJIMYMHA, PACIpECICHHE
BEPOSTHOCTEM, JuarpamMma pacrpejerieHus, OuHapHasl cliydaiiHas BeJIMYMHA,
reoMeTpu4ecKoe, ONHOMHUAILHOE paclpeiesieHHE.

K xoniy 11 kiacca o0yyaromuics HayquTCs:

OIEpUpPOBAaTh MOHATUSMH: COBMECTHOE pACHpPENEIIEHUE JBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJMILy COBMECTHOTO PACTIPEICICHHS IBYX CIIyYaHBIX
BEJIMYUH [JIsl BBIJCICHUS pACIpEACNICHUs KaKJI0M BEJIUYUHBI, OMNpEeeICHUS
HE3aBUCUMOCTH CIIyYailHbIX BEJIMYMH;

CBOOOJTHO OMEPUPOBATH MOHSATUEM MATEMATHYECKOTO OXXKHJIAHUS CITydailHOM
BEITMYMHBI (pacnpenesieHus), IPUMEHITh CBOMCTBA MAaTEMAaTUYECKOTO OXHUIAHUS
IpU pEUIeHUH 337a4, BBIYUCIATH MATEMATHYECKOE OKHJIaHWE€ OMHOMMAIIBHOTO U
r€OMETPUYECKOTO PACIIPEECICHUN;

CBOOOJIHO OIEpPUPOBATH MOHATHUSAMU: TUCIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIYYaWHOW BEJIWYUHBI
(pacnpenenieHrs1) OpH PEIICHUM 3a]lad, BBIYUCIATH JUCIEPCHI0 U CTAaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAJIBHOTO pacipe/leICHUM;

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKN TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapakrepuctiukaM. OIeHUBaTh BEPOSITHOCTA COOBITHI U MPOBEPSITH MPOCTEHUINNE
CTATUCTUYECKUE TUTIOTE3bI, OJIb3YSCh N3YUEHHBIMU PACIPEACICHUSIMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaudecTBO 9acoB

Ne n/m HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI

DJlIeKTpoHHbIe (LM (ppoBbIE)

Bcero Kourpoabusie  00pa3oBaTejbHbIe PeCypChbl
padoThbI

1 DOnemMeHTHl Teopuu rpados 3 bubnnoreka [JOK

5 CnyyaliHbl€ OIBITHI, Cin‘IafIHLIe COOBITHS U 3 Butmorexa LIOK
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOXKECTBaMU U COOBITUAMU. CIIOKEHUE

3 U YMHO>KEHHE BEPOATHOCTEH. Y CIIOBHASI BEPOSATHOCTbD. 5 bubnnoreka [JOK
HezaBucumplie coObITHS

4 DneMeHThl KOMOMHATOPUKH 4 1 bubnmnorexa [JOK
Cepuu 1ocien0BaTeNbHbIX UCTIBITAaHUN. cTibITanus

5 bepuymnu. CrydaifHblii BHIOOp U3 KOHEUHOH 5 bubnuoteka [JOK
COBOKYITHOCTHU

6 CriyuaiiHble BEJIMUNHBI U paclIpeeIeHUs 14 bubnuoreka [IOK

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KoanuyecTBo 4acosB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m HanmenoBaHmue pa3/ie/ioB U TeM IPOrpaMMbl
Bcero KonTpoabHble  00pa3oBaTe/bHbIE Pecypehbl
padoThI
3aKoH OOJIBIINX YUCEI 5) bubnmoreka [JOK
DJIEeMEHThI MaTEeMaTUYECKON CTaTUCTUKHU 6 bubmuorexa [JOK
HenpepsiBHBIE CiTydaliHbIE BETMYUHBI
(pactipeenienusi), oKa3aTeIbHOE U HOPMAJIBHOE 4 bubnuorexa [JOK
pacripeaeseHus
Pacnpenenenue Ilyaccona bu6mmoreka [IOK
CBsi3b MEXY CIIyYallHBIMHU BETMYMHAMH bubnuorexa [JOK
O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUT 11 1 bu6mmoreka [IOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

1. AnreOpa u Hauana maTemaTudeckoro ananusa 11 kimacc. YueOHuk B 2
yacTax - Mopakosuy, CeMeHOB.

2. AnreGpa u Hauana MareMaTudeckoro aHanuza 10 kmacc. YueOHUK B 2
qacTsx - MopakoBud, CeMEHOB.

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Epmoga A.Il. I'ono6opoarko B.B. Anrebpa u Havana ananuza. 10-11 xo1.
CamocrosiTenbHbIe U KOHTPOJIbHBIE paboThl. M.: Mnekca, 2011.

2. NMupaxtnyaeckue matepuaisl st 10 knacca aptopet M. [1labyaunH, M.B.
Tkauesa, H.E. ®enoposa, O.H. JTo6posa 2019 rox

3. A. Il EpmoBa. CamocTosiTeIbHbIE U KOHTPOJIbHBIE paboThl. Anredpa 10-11
KJ1acc.

4. Epmona A.Il. T'ono6oponbko B.B. Anredpa u Hauana ananmza. 10-11 k.
CamocrosiTenbHbIe U KOHTPOJIbHBIE padoThl. M.: Mnekca, 2011.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://resh.edu.ru/

http://wwwzaba.ru

http://www.kidmath.ru

. https://proshkolu.ru/user/efros57/blog/526410
. https://ege.sdamgia.ru/
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