[Tpunoxenne 1

Kk OCHOBHOI 00pa30BaTENIbLHOM pOrpaMmme
cpenHero obmero oopazoBaHus

MOY «'ypoeBckuii 11O um. C.K. UBanunkoBa»
Ha 2023-2025 romast

MUWHUCTEPCTBO NPOCBEIEHUA POCCUMICKOM ®EJIEPAIIIN
MunucrepcTBo o0pa3oBanus TyJbckoH 00J1acTH
MyHununajabHoe oopazoBanue BeHeBcKkuii paiioH
MOY «I'ypseBcknii 1O um. C.K. UBaHunkoBa»

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha 3ace/laHuu Ha 3aceJlaHuH Jupextopom
CoBera 1ieHTpa 0Opa3oBaHUs ITegarornueckoro cosera MOY «'ypseBckuii LHO
um. C.K. FIBaHunkoBa»
[IpoTokon Ne 12 [Iporokon Ne 11
OT «22» nrons 2023 1. oT «22» ntons 2023 T. T.U. Konosanosa
Tpuxas Ne 27/1
Moﬁgﬁfg E.KW' %@::55%5%?5?3&”05"”“ o OT «22» utons 2023 r.

MBAHYMKOBA" VBAHUVKOBA",

il=mougurevo@tularegion.org
Jara: 2023.09.08 15:02:43 +0300'

PABOYAS IPOTPAMMA
(ID 2446716)

yueOHoro npeamera «BeposiTHOCTb U CTATUCTHKA. YTJIy0JIeHHbIH YPOBEHb»

st ooyuaromuxest 10-11 kmaccoB

n. MerpocrpoeBckuii 2023



MNOACHUTEJIBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCTP M CTaTHCTUKA» YriayOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CpeHero olmiero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHazHayeH st GOPMUPOBAHMS Y 00YUAIOIINXCS CTATUCTUYECKONW KYJIbTYphI U
MIOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3Y4YEHUS! CIy4YalHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNPEJCTaBICHUS OO0YyYalolUXCsi O METOJax  HCCIIEIOBAHMS
U3MEHYMBOTO MHUpPA, pa3BUBAETCS MOHMMAHHWE 3HAYMMOCTH U  OOIIHOCTU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanve y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00I11Iero 00pa3oBaHus, U
Ha Pa3BUTHE MPEJCTABICHUN O CIYyYalHBIX BEJIMYMHAX W B3aHUMOCBS3SIX MEXKIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJee YIOTPEOUTETbHBIX U OOIIMX MAaTeMaTHYECKUX MOJECIIAX, UCIIOIb3YEMbIX
JUISL  ONMKMCAHUS  AHTPONOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3M4HbIE POJiIa W3MEPEHUSX, MJIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30i i1 OCBOEHHS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MHXEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBHON MEpPE HUCIOIb3YIOT anmapar
aHanu3a OONBIIMX JaHHBIX. L[leHTpalibHY!0 dYacTh y4eOHOrOo Kypca 3aHHUMAaeT
oOCyXXJIeHHE 3aKOHa OOJBINX 4YHMceNl — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIbI,
MMEIOIIIETO MaTeMaTHIECKyt0 (opMalIh3aIuio.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUMKA» Ha YIIyOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coniepkatenbubie TUHUHN: «CiaydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOAUMBIE [JIsl TOJIHOIEHHOTO OCBOEHHUSA
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX YUEOHBIX
KYpCOB.

Conepxanve mmaNH «CioydaliHble COOBITHSI W BEPOSITHOCTH»  CITYXKHT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSTHOCTEH
MEKly 3HAUCHHUSAMU CIyYailHBIX BEJIMYHMH. BakHYIO 4acTh B 3TOM COEpKATEIBbHON
JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1



3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOraMU — MOKAa3aTeJIbHBIM U HOPMAJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHUE OOydarolUuXCsi Ha ONHMCAaHUU U
U3YYEHUU CITyYalHBIX SBJICHUN C MOMOILBIO HENPEPBIBHBIX (QYHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIy CIy4yallHbIMH BEJIMYMHAMH U OIKCAaHUE OTOM CBA3M C TMOMOIIBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH 3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHU», U3yUYCHHYIO Ha YPOBHE
OCHOBHOIO 001Iero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS W3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIOUX B €UHUIY BpeMeHHU. O3HAKOMIIEHHE C paclpeeIeHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT pPa3BUBAIOUIUMN XapakTep U
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposSTHOCTh W CTaTHUCTHKAa» Ha
yIIIyOJIeHHOM ypoBHE oTBoAMTCS 68 wacoB: B 10 kmacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4allHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HaJ COOBITUSMU: NepecedeHne, 00beAMHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbI ONBIT (MCIBITAHKE), YCIeX U Heyaavya. He3aBucumelie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX wucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4YalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMecTHOE paclpeAelieHHe ABYyX Cily4dailHbIX BeauuMH. HeszaBucumele
CJIy4ailHble BEJIMYMHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YalHOW BEJIWYMHBI (paclpe/iesieHHs]).
[Ipumepsl TMpUMEHEHUsT MaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW ClyyaliHOM BelWyuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIydalHBIX BEJIMYMH. MaremMarndeckoe  OXUJaHue
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
OKMJIAHUE TPOU3BEACHUS M JHCHEPCUS CYMMbI HE3aBUCUMBIX CIyYalHBIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenusd. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrnpeeneHus.



HepasenctBo UeOniméBa. Teopema UebriméBa. Teopema bepnymmu. 3akon
Oonpimimx  uyucen. BwiOopounslii  Merox  uccienoBaHuii.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSITHOCTH COOBITUS 1O BHIOOPOYHBIM JTAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K NTOKA3aTEIbHOMY pAacHpeaeIeHUI0. 3a1auu, MPUBOISLIUE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIIPEACICHUS.

ITocmenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHUCHMBIX  COOBITHHM. 3ajauwu,
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.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTHUKA» (YTJIYBJEHHBII YPOBEHb) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMU O0YyYarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIIECTBA, MPEICTABICHUE O MAaTEMAaTUYECKUX
OCHOBaX  (YHKIIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SBJICHHHA, TIPOIEIYP
rpaKJaHCKOro 00IecTBa (BHIOOPHI, ONMPOCH U IPYroe), YMEHUE B3aUMOICHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPa)KTAHCKOW HACHTUYHOCTH, YBOXKEHHUS K
MNPOILIOMY U HACTOAIIEMY POCCHUICKOW MaTeMaTHKHU, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaTeMaTUKOB M POCCUHCKON MaTeMaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE HOTHUX JIOCTHKEHUN B JPYrHX HayKax, TEXHOJOTUSX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHWE IYXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapoia, chOpPMHPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, ATUYECKOTO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKHUM
MPUMEHEHUEM JIOCTHKEHHI HAyKH U JIESITEIbHOCTHIO YUEHOr0, OCO3HAHUE JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs HCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3374, PEIICHU, PaCCy ICHUN, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSITh MaTEeMaTUYECKUE 3HAHUSI B MHTEpEcax
30poBOTO M Oe30macHOro oOpa3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3IOPOBOE IIMTAaHHME, COANTAHCUPOBAHHBIA PEXHUM 3aHITHH W OTIbIXa,
perynsipHas (u3uyeckas akTUBHOCTb), (DU3UYECKOE COBEPILICHCTBOBAHUE TMPU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIOTIO0MS, MHTEPEC K PA3TUIHBIM
chepam mnpodecCHOHATBHOM JEATEIBHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €
NPUWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayuied mpodeccun u
peaan30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTHYECKOMY 00pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSHKECHUHN BCEH KU3HM,



TOTOBHOCTh K AaKTHBHOMY Yy4YacTHIO B PCEIIEHWHM MPAKTHUUYECKUX  3aaad
MaTeMaTUYECKOW HAMpPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  DKOJIOTMYECKOH  KYJIbTYpbl, IOHHMMaHUE  BJIMSHUSA
COITMAIbHO-?KOHOMHUYECKUX IIPOIIECCOB HAa COCTOSIHUE MPUPOJHOM M COIMAIbHOU
CpeIlbl, 0OCO3HAHUE TJI00ATBHOTO XapaKkTepa KOJIOTHUECKHUX MPO0IeM, OPUSHTAITUS Ha
MPUMEHEHUE MaTeMaTHYECKUX 3HAHUM JUTsl PEIICHUS 3a71a9 B 00JIaCTH OKPY KaIOIIeH
Cpelbl, IJIAaHUPOBAHHME TIOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX IMOCIEICTBHHN IS
OKpY>Karolen Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAaHUE MAaTEMAaTHYCCKOU
HAyKW Kak c(ephl YeIOBEUECKOU NEeATeNIbHOCTH, ITAlOB €€ Pa3BUTHUS U 3HAYHMMOCTU
JUTSL Pa3BUTHS LUBWIM3AIMHU, OBJAQJCHHUE S3bIKOM MATEMAaTHKH W MaTeMaTHYeCKOM
KyJIbTYPOH KaK CPEICTBOM ITO3HAHMSI MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKA MaTeMaTHYECKHX
O00BEKTOB, TOHSATUN, OTHOIICHUN MEXIY MOHSATUAMH, POPMYIUPOBATH ONpPEACICHUS
MOHSATUM, YCTAaHABINBATh CYIIECTBEHHBIN MPU3HAK KJACCU(PUKAIIUU, OCHOBAHUSI JJIsI
000011IeHNS U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a,;

BOCIIPUHUMATB, dbopmynupoBaTh u peoOpa3oBbIBAThH CYXKJICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3M M MIPOTUBOPEYUHS B
dakTax, JaHHBIX, HAOJIOJEHUSIX U YTBEPXKICHUSX, MpeajaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JeJaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEJIBHO JOKA3aTeJIbCTBA MATEMATHUYECKUX YTBEPKICHUMN
(OpsiMble 1 OT MPOTHBHOIO), BBHICTPAUBATh APTryMEHTALIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHust ydeOHOM 3amadM  (CpaBHHBATh HECKOJBKO
BApUAHTOB PEIICHUS, BEIOMPATh HaMOOJee MOAXOASIINMA C yUETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

MCIIOJI30BaTh BOMPOCHI KAK HCCIEIOBATEIbCKAA WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOIPOCHI, dukcupyromnme IPOTUBOPEYHE, npooJieMy,
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEI0BAHUE 110
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOT0 OOBEKTa, SBJICHHs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, SIBJICHUSIMHU, TIPOIIECCAMU;

CaMOCTOATENLHO (POPMYJIHPOBaTh OOOOIIEHHS] U BBIBOABI MO pe3yjibTaTam
OPOBEAEHHOIO  HAOJIOJEHUS,  MCCIEAOBAaHUS,  OIEHMBAThb  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE TNIpolLecca, a TaKXKe BBbIIBUIATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIATh N€PUIUTH MHPOPMALMH, JAHHBIX, HEOOXOIMMBIX JIsI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1auH;

BBIOMPATh MH(OPMALMIO U3 UCTOYHHKOB PA3IHMYHBIX THUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMAIIMIO PA3TUYHBIX BUJIOB U (opM
IIPE/ICTABIICHHUS];

CTPYKTYPUPOBAaTh HMH(POpPMALIMIO, TPEACTABIATh €€ B pa3auuHbIX (opMmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHMBATh HaJEKHOCTD uHbopMauu o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIPUHUMATh U (HOPMYJIUPOBATh CYKJIEHHUS B COOTBETCTBUU C YCIOBHUSIMU U
HEeIsIMU OOLIEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U
MIACBbMEHHBIX TEKCTaX, JaBaTh TMOACHEHUS MO XOAYy pCEIICHUS 3aJauyu,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJe OOCYXKIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAE€MOW TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UACH, HALIEJICHHBIC HA MOUCK PEIICHHUS,
CONOCTABJATh CBOM CYXKACHUSA C CYXKICHUSMH JPYTHMX YYaCTHHKOB JIAAJIOTra,
OoOHapyXKuMBaThb pa3jiM4yle U CXOJICTBO TMO3WIMI, B KOPPEKTHOM (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YyJbTAaThl PELICHUS 3aJayd, JKCIIEPUMEHTA, HUCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (OpPMAT BBICTYIUIGHHS C Y4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayAUTOPHUH.



PeryasiTuBHbIe yHUBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUSA

Camoopranusanus:

COCTaBJISITh TUTAH, aJITOPUTM PEIICHHS 3aJa4dd, BHIOMpATh CIIOCOO perieHus ¢
y4€TOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIAJICTh HABBIKAMU TI03HABATEIHLHON pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTEIBHBIX MPOIIECCOB, WX pe3yJbTaTOB, BIANETh CIOCOOaMU
CaMOITPOBEPKH, CAMOKOHTPOJISI TIPOLlecca U Pe3yJbTaTa PEUICHUS MATEMaTHUYECKOU
3a/1a4u;

NpPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh TMpPHU PEIICHUM 3aJayH,
BHOCUTh KOPPEKTHUBBLI B JIESITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSCHITH MPUUHHBI
JIOCTUKEHHUSI WM HEJOCTH)KEHUS PEe3yJIbTaTOB JACSATEIbHOCTH, HAXOAUTH OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eITEJIbHOCTD:

MOHMMATh M HCMOJIb30BaTh IMPEUMYLIECTBA KOMAHIHOM W WHAWBUIYaIbHOMN
paboThI TIpU pEelICHNH y4eOHBIX 3a7a4, MPUHUMATh 1[eJIb COBMECTHON JIEITEIILHOCTH,
MJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, pachpenessTh BHUABI padoT,
JIOTOBapUBaThCsI, OOCYX IaTh MPOLECC U pe3yabTar paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (opMax padboThl (0OCyXkaeHHS, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbI» U WHBIE), BHITIOIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJI€HAMH KOMAaH]Ibl, OI[EHUBATh KAYECTBO CBOETO BKJIaja B
oOmuii  MPOAYKT MO  KpUTepusM,  CHOPMYJHUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJCHUCTBU.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

CBOOOJHO OMEepUpPOBaTh MOHATUAMMU: Tpad, IOCKUi rpad, cBsA3HBIN rpad, MyTh
B rpade, LieMnb, LUK, JEPEBO, CTENEHb BEPIINHBI, JEPEBO CIYy4YaHOTO HKCIIEPUMEHTA;

CBOOOJIHO OMNEpPUPOBaTh MOHATUAMHU: CIy4YallHBIA OSKCIEPUMEHT (OMBIT),
ClIy4ailHO€ COOBITHE, DJIEMEHTApPHOE CIydailHOe COOBITHE (PJIIEMEHTAPHBIM HCXO.)
CIIy4yallHOTO  OIbITa, HAXOAWTb  BEPOATHOCTH  COOBITMM B  OMbBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU;

HaxXoAuTh U (OPMYJIUPOBATh COOBITHS: MepeceyeHue, OOBbEANHEHUE JAHHBIX
COOBITUH, COOBITHE, TPOTHUBOIMOJOKHOE JaHHOMY, HCIOIb30BaTh JUArPaMMBbI



DOiinepa, KOOpAMHATHYIO MPSAMYIO AJIs PEIIeHUs 3aaad, MOJIb30BaThCs (HOpMYIon
CJI0’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;

ONEPUPOBATH MOHATUAMHU: YCIOBHAs BEPOSATHOCTb, YMHOKEHUE BEPOSITHOCTEM,
HE3aBUCHUMBIE COOBITHS, IEPEBO CIYYalHOIO HKCIEPUMEHTA, HAXOAUTh BEPOATHOCTH
COOBITUH C TIOMOIIBIO NIpaBWJIa YMHOMKEHHUsS, JepeBa CIIy4ailHOIO OIbITa,
UCIONB30BaTh (OpMyIly TMOJHOW BepoATHOCTH, (opmyrny baiieca mpu pemieHun
3aJa4, OMpPEAENsATh HE3aBUCUMOCTb COOBITHH TO0 (opMyle U MO OpraHu3alNd
CIIy4ailHOTO 3KCIIEPUMEHTA;

OPUMEHATh HM3yYEHHblE KOMOWHATOpHbIE (OPMYJIBI Uil TEPEYUCIICHUS
3JIEMEHTOB MHOKECTB, 3JIEMEHTAPHBIX COOBITUHN CIy4yallHOTO OMbITa, PEIICHUS 33134
II0 TEOPUH BEPOSITHOCTEM;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: OMHAPHBIN CITy4ailHbINA OMBIT (UCIIBITAHUE),
yCIleX W HEyJaya, HE3aBUCUMBIC WCIIBITAHMS, CEpPUSA MWCHBITAHUN, HAXOIUTh
BEPOATHOCTH COOBITHI: B CEpUU UCIIBITAHUM 10 IEPBOTO yCIeXa, B CEPUU UCIIBITAHUMN
bepHynnu, B OIbITe, CBSA3aHHOM CO CIy4allHBIM BBIOOPOM U3 KOHEYHOMU
COBOKYITHOCTU;

CBOOOJHO ONEpUpOBaTh MOHATUSMHU: CiIydailHas BEJIWYMHA, paCIpeesieHue
BEPOATHOCTEW, JAMarpaMma pachpezesieHusi, OuHapHas ciyyailHas BeJIMYHMHA,
reoMeTpuyYecKoe, ONHOMUAIBLHOE paclpeiesieHUE.

K xonity 11 kiaacca oOyyvaromuiicss HayduTCs:

ONEPUPOBATh TMOHATUAMH: COBMECTHOE pACHpENEIECHUE IBYX CIIy4alHBIX
BEJIMYMH, UCHOJb30BaTh TAOJHUIy COBMECTHOTO PpAaCIpeleieHMs] BYX CIIydyalHBbIX
BEJIMYMH JUIs  BBIACJICHUS pACIPENEICHUs KaXJAOW BEJIMYMHBI, OIPEICICHUS
HE3aBUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJHO ONEPUPOBATH MOHITHEM MATEMATHUYECKOTO OXHUIAHMS CIy4yalHON
BEJIMYMHBI (pacnpeiesieHus1), IPUMEHSATh CBOMCTBA MAaTEMATUYECKOTO OKUAAHUS TIPU
pellleHnu 3aJla4y, BBIYUCIATH MAaTEMaTH4YEeCKOE OXHJaHue OMHOMHUAIBHOIO U
reOMETPUYECKOIO PACIIPEEICHUN;

CBOOOJHO OMNEpUpPOBATh TMOHATUAMH: JTUCHEPCHs, CTAHIAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYUHBI, NPUMEHATH CBOMCTBA JUCIIEPCUM CIYyYaMHOW BEJIWYMHBI
(pactipeiesieHus) TpU PEIICHUHM 3a]lay, BBIYUCISTH JUCHEPCHUI0 M CTaHAapTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHUAIILHOTO pacpe/eiIeHHUI;

BBIUUCIIATh BHIOOPOUHBIE XapaKTEPUCTUKU IO JaHHOM BHIOOPKE M OLIEHHWBATH
XapaKTEPUCTHUKUW  TE€HEPAJIbHOW  COBOKYIMHOCTHM  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTiukaM. OIIeHMBaTh BEPOSATHOCTU COOBITHMM W MPOBEPATH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, TTOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUIMU.



TEMATHYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
1 DOnemMeHTHl Teopun rpados 3
5 CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMH. Cl10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNIbHbIX UCIIBITAHUI.
5 Wcnbrtanus bepuymm. CiaydaiiHelid BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CityqaiiHble BEJIMYUHBI M paCIPEIeIICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTejibHbIE

padoThI padoTshI
pecypcbl

3aKoH OOJNBIINX YHCET

DNIEeMEHTB MAaTeMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacCIpeIeTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEX/Ty CITy4allHBIMH BEJTMIHHAMHA 6

O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

I'pad, cBsa3ubI Tpad, npeacTaBiIcHUE
3aJla4M ¢ TOMOIIBIO Tpada

Crenenb (BaJICHTHOCTb) BeplIHHEL. [1yTh
B rpade. Llenu u 1uKIbI

06.09.2023

13.09.2023

I'padst Ha mockocTu. JlepeBo
CIIy4alHOTO HKCIIEpUMEHTA

CayvaiiHble SKCTIEPUMEHTHI (OIBITHI) U
CllydaiiHble COOBITHS. DIeMEeHTapHbIE
cOOBITHA (MCXOMBI)

BeposiTHOCTB ci1y4aiiHOrO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU
COOBITUSMH

BeposiTHOCTB c1y4aiiHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OIIBITAX €
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU
COOBITHSMU

[Tepeceuyenue, 00beTMHEHNE MHOKECTB
U COOBITHI, TIPOTUBOMOIOKHbIE
coObITHs. DOpMYIIa CII0KEHUS
BEPOATHOCTEMN

20.09.2023

27.09.2023

04.10.2023

11.10.2023

18.10.2023




VYcioBHas BEpOATHOCTb. Y MHOXKEHHE

8 BeposiTHOCTEH. Dopmyna ycioBHON 25.10.2023
BEPOATHOCTH
VYcioBHAs BEPOSTHOCTh. Y MHOKEHUE

9 BeposTHOCTeH. DopMyria yCIOBHON 08.11.2023
BEPOSITHOCTH

10 dopmyra MoIHONH BepOATHOCTH 15.11.2023

11 ®opmyna baiieca. HezaBucumele 99 11.2023
COOBITUA

12 KomOuHaTOpHOE MPaBUIIO YMHOKEHHS. 99 11.2023
[lepecTanoBku U pakTopuan

13 Uucno coueranuid. TpeyroibHHUK 06.12.2023
[Tackansa

14 ®opmyna ounoma HeroToHa 13.12.2023
KonTponsnas padora Nel: "I'padsl,

15 BEpPOSITHOCTH, MHOYKECTBA, 20.12.2023
KoMOuHaTopuka"
bunapHbIi Cy4alHBIN OIBIT
(ucmipITaHuUe), yCex U Heyaaya.

16 HezaBucumeie ucneiranus. Cepust 27.12.2023
HE3aBUCHMBIX UCTIBITAHUH JIO TIEPBOTO
ycriexa

17 Cepus HE3aBUCHMBIX UCTIBITAHUH J10 97 12.2023
MIEPBOTO ycrexa

18 Cepust HE3aBUCHMBIX UCTIBITAHUH 10.01.2024
bepuymin

19 Cry4daifHplii BRIOOp M3 KOHEYHOU 17.01.2024

COBOKYITHOCTH




20

[IpakTruyeckas pabora c
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX TAOJHI]

31.01.2024

21

22

23

Canyuaitnas BennuuHa. Pacnipenenenue
BepoATHOCTEN. Jlnarpamma
pacrpeneneHus

Onepanuu HaJ CIy4alHbIMU

BennunHaMu. [IpumMepsl pactipeaencHuil.

bunapnas cirydaiiHas BeIu4uHa

FGOMeTpI/IquKOG pacipeaciaCHuce.
bunomuansHOE pacupeaciiCHUC

07.02.2024

14.02.2024

21.02.2024

24

MareMaTnueckoe 0KMIaHHUE CIydYaliHON
BennuuHbl. COBMECTHOE pacIpesiesiCHHe
JBYX CIIy4alHBIX BEJTUYHH

21.02.2024

25

He3aBucumeble cydailHble BETUYUHBI.
CBOMCTBa MATEMATHYCCKOTO OXKHIAHHUS.
Maremaruueckoe oXkuianue OMHapHOM
CIIy4alHOM BEITMYHUHBI

28.02.2024

26

27

MaremaTruuecKkoe OKHUIaHue
reoOMETPHUICCKOI0 U OMHOMHAJILHOTO
pacrnpeneneHuit

I[I/ICHepCI/IH " CTAaHAAPTHOC OTKIIOHCHUC

06.03.2024

13.03.2024

28

Jucniepcust OuHapHOU CitydaiHOM
BeJMYUHbI. CBOMCTBA JUCIIEPCHH

20.03.2024

29

MareMaTH4eCcKoe OKHIaHue
MMPOU3BCACHUA U JUCIIEPCUA CYMMBbI
HE3aBUCUMBIX CHy‘IaP'IHbIX BCJIIMYHH

03.04.2024

30

[IpakTuyeckas pabora c
HCIIOJIb30BAHUECM 3JICKTPOHHBIX TaGJII/II_[

10.04.2024




Jucniepcusi OMHOMHUATBHOTO

31 pacnpenenenus. [Ipaktudeckas padota ¢ 1 17.04.2024
MCIIOJIb30BAaHUEM DJIEKTPOHHBIX TaOJIHUIL

32 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1 24.04.2024
Kontponbnas padota No2: "VcnibiTanust

33 bepuymu. CriyqaitHble BEIUUHUHBI U 1 08.05.2024
pacnpenenexnus"

34 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1 15.05.2024

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA

* MaTtemaTuka: anrebpa 1 Hayaia MaTeMaTHYECKOTO aHallu3a, reoMeTpus. Airedpa
¥ HaJaJla MaTeMaTHU4ecKoro ananusa, 11 kmacc/ Bunenkun H. 5., IBames-MycaToB
O.C., IBapuoypn C.U., O6mecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO « OI]
MHEMO3HNHA»

* Maremaruka: anreOpa v Hayajga MaTeMaTUYECKOTO aHaiu3a, reomerpusi, 10
kiacc/ Mopakosuu A.I'., Cmupnosa .M., O6111ecTBO ¢ OrpaHUYEHHON
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

* Maremaruka: anredpa v Hayajga MaTEMaTUYECKOTO aHaIn3a, reoMeTpusi. Anredpa
Y Hayaja MaTeMaTH4eckoro aHanusa (B 2 yactsax), 10 kimacc/ Mopakosuu AT,
Cemenos I1.B., Anexkcannpona JI.A., Mapnaxaesa E.JI., AkiimonepHoe o0IIeCTBO
«M3parensctBO «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

A.T". MopnkoBuy Anredpa u Hauajna ananusa.10-11.Meroauueckoe mocodue st
yuutens. — M.: Muemo3suna, 2017.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
NUHTEPHET

OTKpBITHIH OaHK 3aJaHuil M0 MaTemMaTuke: opuiraabHbiil caint — URL: www.fipi.ru

Perry EI'D: opunmansusiii caiir — URL: https://ege.sdamgia.ru
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