


INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIYOJNEHHOTO YPOBHS — SIBJISETCS
IPOIOJKEHUEM U PA3BUTHEM OJIHOMMEHHOI'O y4eOHOro Kypca yriyOnE€HHOro ypoBHS Ha ypOBHE
cpeanero ooOmiero oOpa3oBaHMsA. Y4YeOHBIH Kypc MpeaHa3HadeH Ui (opMuUpOBaHUS Y
00yYaroIuXxcsl CTaTUCTUYECKOM KyNbTypbl M IOHMMAaHHUS POJIM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTA NIl M3y4YCHHS CIYYalHBIX COOBITHH, BEIMYHH M IPOIECCOB.
[Tpu u3ydyeHnu Kypca oOoramaroTcs HpeACTaBICHUs OOYYarOLIMXCS O METOAAX HCCIIEIOBAaHUS
U3MEHYMBOTO MHpA, Pa3BUBACTCA MOHUMAHHWE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYECKUX
METOJOB TIO3HAHHA KaK HEOTbEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Copnepxanue y4eOHOro Kypca HalpaBiI€HO Ha 3aKpeleHUE 3HAHUH, MOJyYEHHBIX MpU
U3y4EeHUH Kypca Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHus, U Ha Pa3BUTHE IPEACTABICHUN O
CIIy4alHBIX BEJIMYMHAX M B3aHMMOCBA3SIX MEKIY HUMH Ha BaXHBIX ITPUMEpaX, CEOKETBI KOTOPBIX
HOYEPIHYTHI U3 OKPYXKAIOIIero Mupa. B pesynbprare y 00ydyaromuxcsi JOJKHO CHOPMUPOBATHCS
npecTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOLIMX MaTeMaTHYeCKMX MOJAENX,
UCTIOJIB3YEMBIX /ISl ONMCAHHWS AHTPOIIOMETPUYECKUX H  JeMOrpa)MiyecKux BEIWYHH,
HOrPEIIHOCTE B  pPa3IUYHble poOJAa H3MEPEHMAX, MJIUTEIbHOCTH O€30TKa3HOW paboThl
TEXHUUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHM M IPOLECCOB B OOIIECTBE.
VYuebHblil Kypc sBisiercss 0a30d UIs OCBOEHHUS BEPOSTHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOUMBIX CHEHAIMCTaM HE TOJIbKO MHKEHEPHBIX CHELHUAIbHOCTEH, HO TaKXKE COLUAIbHBIX
U TCUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAYMTEIbHOH Mepe
UCTIONB3YIOT ammapar aHaiu3a OoNbIIMX JaHHBIX. LleHTpanpHyl0 dYacTh ydeOHOTO Kypca
3aHUMaeT OOCYXJEHHE 3aKoHa OOoJIbHIMX YHuced — (YHIAMEHTAJIBHOIO 3aKOHA IPHPOJIBL,
MMEIOIIEr0 MaTeMaTHUECKYI0 (hOpMaIN3aIHIo.

B cooTBeTcTBHM C yKa3aHHBIMM LIEJIIMH B CTPYKType yueOHOro kKypca «BeposTHOCTb U
CTaTHCTHKa» Ha yriayOJIEHHOM YPOBHE BBIIEIEHBl OCHOBHBIE COJIEp)KAaTEIbHbIE JIMHUU:
«CrnyuaiiHble cOOBITHS U BEpOSITHOCTU» U «CiyyaiiHble BETMUUHBI M 3aKOH OOJIBLIMX YUCEID.

[ToMMMO OCHOBHBIX JIMHUW B Y4Y€OHBIN KypC BKJIIOYEHBI 3JIEMEHTBHI TEOPUH TrpadoB U
TEOPHH MHOKECTB, HEOOXOIUMBIE JIIs ITOJIHOLIEHHOT'O OCBOGHUS MaTepHalia JJaHHOro y4eOHOro
Kypca U CMEKHBIX MaTEMaTHUYECKUX y4EOHBIX KYypCOB.

Copnepxxanne ymHUM «CiyyaifHble COOBITHSI M BEPOSTHOCTH» CIYXKUT OCHOBOHM JJist
dbopMUpOBaHUS TPEACTABICHUI O pacHpeleIeHUH BEpPOSITHOCTEH MEXJIy 3HAYCHUSIMU
CIIy4alHbIX BEJWYMH. BakHyl0 4acThb B JTOH COJEpPKATEIBHON JIMHUM 3aHMMAeT HU3y4YCHHE
F€OMETPUUECKOr0 U OMHOMHAIBHOIO paclpeieNeHuil U 3HaKOMCTBO C HMX HENpPEpPbIBHBIMU
AQHAJIOTaMH — [10KA3aTeJIbHBIM U HOPMAJIBHBIM PacCIpeleICHUSIMH.

Tembl, cBA3aHHBIE C HENPEPBHIBHBIMU CIyYallHBIMH BEIMYMHAMU U PaCHpPEICIICHUSMU,
aKUEHTUPYIOT BHHUMaHHE OOYYalOIIMXCS Ha ONMCAHUU U H3YYEHHM CIIy4ailHbIX SBJIEHUI C
MOMOUIbIO HENpepbIBHBIX (yHKIUHA. OCHOBHOE BHHMMAHUE YAENSETCS II0Ka3aTelIbHOMY U
HOPMaJIbHOMY PacIpeeICHUSM.

B yuebHOM Kypce mpeaycMaTpuBaeTcsi O3HAKOMUTEIbHOE M3YyYEHHE CBSA3M MEXIY
CIlydyaiiHBIMU BETMYMHAMH U ONHCAHHE TON CBSI3U C MOMOIIBbIO KO (UIIMEHTa KOPPEISIUU U
ero BbIOOPOYHOrO aHajora. OTH DJEMEHTBl COJAEpPKAHMS pa3BUBAIOT TeMmy «Jlnarpammsl
pacceuBaHMs», HM3YYCHHYI0 Ha YpOBHE OCHOBHOrO o0OmIero o0pa3oBaHHs, U BO MHOIOM
ONMPAIOTCS HA CBEJICHUS U3 KYPCOB alreOpbl U TeOMETPHH.

Emeé oaun aneMeHT cofepkKaHusl, KOTOPBIN MPEAIaraeTcsi Ha 03HAKOMUTEIbHOM YPOBHE —
MOCIIE0BATENbHOCTh CIIy4alHbIX HE3aBUCHUMBIX COOBITHI, HACTYMAOIUX B €IUHUIY BPEMEHHU.
O3HaKkOMJIEHHE C paclpe/ielieHueM BEpOSITHOCTEH KOJIMYecTBa TaKUX COOBITMH HOCHUT
pa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Yy4yeOHbIe CHEUHATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAyKaMH, IICHUXOJOTHEH H
YIIpPaBJIEHUEM.



Ha wm3ydenne ydueOHOTrO Kypca «BeposTHOCTh M CTaTHCTHKa» Ha YIIIYOJIIEHHOM YPOBHE
otBoauTcs 68 wacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 gac B
HEJICTIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

I'pad, cszubil Tpad, mytu B rpade: muknbl U nenu. CTeneHp (BaJCHTHOCTh) BEPUINHBL.
I'padsr Ha TOCKOCTH. [lepeBbsi.

CrnyyaliHple SKCTIEpUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydyailHOTO COOBITHS. BIM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHH.
Crny4aiiHbIe OTIBITHI C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMHU COOBITUAMMU.

Onepauuu Haj COOBITHSMH: IepecedeHue, 0O0beIUHEHHE, MPOTHUBOIOIOKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyia Cl0KEeHUs BEPOATHOCTEM.

VYcnoBHas BEpOSITHOCTb. Y MHOKEHUE BEPOATHOCTEH. JlepeBo cly4allHOro SKCIEpUMEHTA.
®dopmyna noiaHoU BepostHocTH. Dopmyna baiieca. HezaBucumbie COOBITHS.

bunapHbBIN CiTydaiiHBIA ONBIT (MCIIBITAHUE), YCIIEX W Heyaada. He3aBUCHMBIE UCTIBITAHMS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUI 710 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucnio
couetanuil. Tpeyronbuuk Ilackans. @opmyna 6unoma HproToHa.

Cepust He3aBUCHMBIX HcIbITaHUE bepHymmm. CrydaiiHelidi  BBIOOp W3 KOHEYHOMH
COBOKYITHOCTH.

Cnydaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpezesieHus.
Onepauun Haj ciaydyaHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpeneneHuii, B TOM YHCJIe TeOMETPHUIECKOe U OMHOMHAIBHOE.

11 KJIACC

CoBMecTHOE pacnpefeneHue JByX Ciy4alHbIX BelaM4MH. He3aBucumele ciydyailiHble
BEJINYUHBI.

Marematuueckoe OXHAaHWE CIyd4aiiHON BenuuyuHbl (pacmpenenenus). Ilpumepsl
IPUMEHEHHUS MAaTeMaTH4ecKoro OXuJaHus (cTpaxoBaHue, JjoTepesd). MaTtemaruueckoe
OKu/laHue OMHApHOM ciydaiiHOM BenMYMHBI. MaTeMaTH4yecKoe OKUIAHHWE CYMMBI CIy4aiHbIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHNue FTe€OMETPUUECKOI0 1 OMHOMUAIBHOTO pacpeieIeHHUM.

Hucnepcuss M CTaHAApPTHOE OTKJIOHEHHE CIy4alHOM BeNMYMHBI (pacrpeneneHus).
Hucniepcusi OuHapHOW ClydyailHOW BENWYMHBI. Maremarnueckoe OXHUIaHuEe MPOU3BEACHHUS M
JUCIIEPCUsl CYMMBI HE3aBUCUMBIX CIIy4alHBIX BEJIWYUH. [[ucniepcus U cTaHIapTHOE OTKIIOHEHUE
OMHOMHUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacupeneneHus.

HepasenctBo YeOwrméBa. Teopema YeObnméBa. Teopema bepnymmm. 3akoH OOIBIIMX
yucen. BpiOopounslif Meton wuccienoBaHuil. Bribopounble xapakTepucTuku. OlEHMBaHUE
BEPOATHOCTH COOBITHS 110 BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX TUIIOTE3 C MOMOUIBIO
U3Y4YEHHBIX PaCIpPEICICHUN.

HenpepsiBHble ciydaiiHble BennuuHbl. [Ipumepbl. DyHKIUSA INIOTHOCTH BEPOATHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpelelieHHe M €ro CBOMCTBA. 3ajadd, NPUBOIALIME K
MIOKa3aTeIbHOMY pPacHpeleNeHn0. 3aJaud, NPUBOAAIIME K HOPMAJIbHOMY paCIpENEIICHUIO.
OyHKIUS TIOTHOCTH BEPOSTHOCTH IIOKA3aTENBbHOIO pachpeAeneHus, (QYHKUUS IUIOTHOCTH
BEPOSITHOCTH HOPMaJBHOrO pacrpezeneHuss. OyHKIus IUIOTHOCTH M CBOMCTBA HOPMAaJIbHOTO
pacpeneneHus.

[TocnenoBaTenbHOCT OJMHOYHBIX HE3aBHCUMBIX COOBITUH. 3aiayd, NpPUBOJIAIIME K
pacupenenenuro Ilyaccona.

KoBapuauust nByx ciydailHeix BenuuuH. KoadduuueHT nuHeHHONW KOppensiuu.
CoBMmecTHBIE HAOMIOIEHUS IBYX BeIU4uH. Boibopounslii ko3 duiment koppemsuuu. Paznuune
MEX]ly JIMHEHHOW CBSI3bI0 M MPUYMHHO-CJIEACTBEHHOUW CBs3bI0. JIMHEWHas perpeccusi, METON
HAaUMEHBIINX KBaJPaTOB.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUsA _ YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUI, MpOIEeayp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPakIaHCKON MIECHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, WCMOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIBHOCThIO YUYEHOTrO, OCO3HAHHUE JIMYHOTO BKJIAJAa B IMOCTPOCHHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

JCTETHMYECKOE  OTHOIIEHHWE K  MHUPY, BKJIIOYas  OCTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHUuH, BOCIHPUUMYUBOCTh K
MaTeMaTUYECKUM acleKTaM Pa3InYHbIX BHIOB UCKYCCTBA,

5) ¢pu3nYecKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITHN U OTABIXA, pEryispHas (Gu3ndeckas ak THBHOCTH ),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUIHBIM chepam
npoecCHOHANBHOM JEesTeNbHOCTH, CBI3aHHBIM C MAaTeMaTHUKON U e€ MPUIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HaINlPaBJIECHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  OKOJOTMYECKUX  MpoOieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefibl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoB €€ Pa3BUTHUSI M 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTeMaTHYECKON KyIbTYypOil KaK CPeJCTBOM MO3HAHMS MUDA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISBJISITH U XapaKTepPU30BaTh CYILIECTBEHHbIE INPU3HAKH MaTEMaTUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALKMKA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OpPMYJIHpPOBaTh U MPEOOPa30BBIBATH CYKIEHUS: YTBEpAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUMI;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IpsIMbIE U
OT TMPOTUBHOTO), BBHICTpAaUBaTh AapryMEHTAIMIO, NPUBOAUTH MNPUMEPhl U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus YydeOHOM 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoJiee TMOAXOMAUIMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/ibCKue A1eCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIMBAaTH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITEJIbBHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCJICJIOBAHHE IO
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOJUMBIX ISl OTBETa HA BOIIPOC M IS
pelieHus 3a/1auu;

BbIOUpaTh MHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHaJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (QopMm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  HHGOpMAIUIO, TPEACTABIATH €€ B Pa3auvHbIXx  (dopmax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIIMM TIO CAMOCTOSITEIBHO  CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTuBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENISAMU
06HI€HI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IIUCBMCHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS [0 XOJy pEHIeHUs 3aJadyd, KOMMEHTUPOBAaTh MOJYy4YE€HHBIN
pe3ynbTarT;



B X0j€ OOCYXJEHHUS 33a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOH TeMbI, IPOOIEMBI,
pemraeMoil 3a1adu, BBICKA3bIBATh HMJCH, HAICJICHHBIC HA IOHMCK PEIICHUsS, COMOCTABIATH CBOM
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YNbTAaThl PEIICHHs 3a7aud, HKCHEPUMEHTa, HCCIECAOBAHUS, MPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMmMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATh IUIAH, aITOPUTM pPELICHHs 3aJadd, BBIOMpATh CIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHUNA
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAHIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHATH HPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3ysbTaToOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOTHI IpU
pelieHMH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBAThb
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacisiTh BHIBI pabOT, IOTOBApUBATHCS, OOCYXKIaTh
npoliecc M pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb pPabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMHM 4IEHaMH KOMAaHZbl, OLIEHHMBAaTh KAayeCTBO CBOEro BKJIaJa B OOUIMIl MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy 10 ky1acca o0yyaromuiicss HAy4YUTCS:

CBOOOJHO ONEpUPOBATH MOHATUSAMU: Tpad, TUIOCKUM rpad, cBsI3HBIN rpad, nyTh B rpade,
LIeNb, LIUKJI, IEPEBO, CTENEHDb BEPIINHBIL, IEPEBO CIy4allHOTO dKCIIEPUMEHTA,

CBOOOJHO OINEpPUPOBATh TMOHATUSAMHU: CIYYalHBI S3KCHEpUMEHT (OmbIT), CiydaiiHoe
COOBITHE, 3JIEMEHTAapHOE cllyyailHoe cOObITHE (3JIEMEHTApHbI MCXOJ) CIIy4alfHOrO OIbITa,
HAXOJHUTh BEPOSITHOCTH COOBITUH B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH;

HAXOIUTh U (POpPMYTUpPOBATH COOBITHS: INepeceueHue, 0ObeIUHEHUE ITaHHBIX COOBITHH,
coObITHE, TPOTHBOIOJIOXHOE JaHHOMY, MCIOJNb30BaTh IuarpamMmbl Jijepa, KOOPAMHATHYIO
OpsSAMyI0 JJIS pelleHHs 3a/ad, I0JIb30BaThCcs (POPMYINION CIOXKEHHS BEpOSTHOCTEH st
BEPOATHOCTEH JBYX U TpeX CIy4YailHbIX COOBITUH;

OIEpUpPOBaTh NOHATHUSAMHU: yCIOBHAas BEPOSTHOCTb, YMHOXXEHHE BEPOSATHOCTEH,
HEe3aBHCHUMbIE COOBITHS, AEPEBO CAYYailHOrO SKCIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C
MIOMOIIBIO TpaBWJIa YMHOXKEHHUs, JIepeBa CIy4alHOTO OIbITA, UCHOIB30BATh (POPMYIY IOJHOM
BeposTHOCTH, opmyny baiteca mpu pemeHun 3aaad, onpenessiTh HE3aBUCUMOCTb COOBITHI TIO
(dopmyIie U o OpraHu3alMy CIy4yaifHOro 3KCIepUMEHTa;



OPUMEHATh H3Y4YEHHbIE KOMOMHATOpHBIC (DOPMYNBI JJsl TIEPEUUCIICHUS DIIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITHUI CIy4alHOrO OMbITa, pPELIEHHUs 3aJad IO TEOpPHH
BEPOSITHOCTEM;

CBOOOJIHO ONEPUPOBATH MOHATHAMM: OMHAPHBIN CIy4alHBIA ONBIT (MCIBITAHUE), YCIEX U
HeyJaya, He3aBUCHMBbIC HCIBITAHUS, CEPHsl UCHBITAHUNA, HAXOAWTh BEPOSATHOCTU COOBITHH: B
CEpHUH UCIBITAHUM IO IIEPBOrO yCIeXa, B CEPUU UCIBITAHUN bepHysuIn, B OIBITE, CBA3aHHOM CO
CIIy4aifHBIM BBIOOPOM M3 KOHEYHOUW COBOKYITHOCTH;

CBOOOJHO  omepupoBaTb  MOHATHSAMM:  CIOydaiHas  BeIMYMHA,  paclpelielieHue
BEPOSTHOCTEW, TUarpaMMa pacrpeseieHus, OMHapHas ciy4aifHas BeMYHMHA, T€OMETPHUYECKOE,
OMHOMMATIBHOE paclpeieeHue.

K konny 11 kiacca o0yyaromuiicss Hay4uTcs:

OIEpUPOBATh IOHATHAMH: COBMECTHOE PpACHPENEICHUE [BYX CIIy4alHBIX BEJIUYHH,
UCTIOJIb30BaTh TAOJIUIly COBMECTHOTO PACHPEACTICHH IBYX CIyYailHbIX BETMYHMH IS BBIICICHUS
pacnpeneneHus KaX10M BEIIMUUHBI, ONPEICIICHUS HE3aBUCUMOCTH CIIy4aiiHbIX BEJINYUH;

CBOOOJHO ONEPUPOBATh MOHITHEM MAaTEMATUYECKOTO OKHUJAHUS CIy4ailHON BETMYUHBI
(pactipenienieHus), NPUMEHSATh CBOMCTBA MAaT€MaTHUECKOTO OXHJAHUS IpPU PpEIICHUH 3ajad,
BBIYUCIISITH MATEMATUYECKOE OXKHIaHNEe OMHOMHAIBLHOTO M TEOMETPUIECKOTO paclpeieeHuH;

CBOOOJIHO OIEPUPOBATH MOHATUSAMH: JUCIEPCUS, CTAHAAPTHOE OTKIOHEHHE CllydyailHOMN
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIEPCUM CIIy4alHON BEIMYMHBI (pacHpelesieHus) IMpU
pEIIEHUN 3a/ad, BBIYMCIATH IUCHEPCUI0 M CTaHIAPTHOE OTKIOHEHHE TI'E€OMETPUYECKOro U
OMHOMHUAIBHOIO paclpeaeIeHull;

BBIUUCIIATH  BBIOOPOYHBIE XapaKTEPUCTUKU IO JIaHHOW BBIOODKE U  OLICHUBATh
XapaKTEpUCTUKU T'€HEPAIbHOM COBOKYIHOCTH JAHHBIX IO BBIOOPOUHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOATHOCTU COOBITUH M TNPOBEPATh HPOCTEHIINE CTATUCTUYECKUE THUIOTE3Bl,
IIOJIB3YSICh U3YYEHHBIMU PACHpEACIICHUSIMU.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne i/ HaumeHoBaHue pa3/ie/ioB U TeM NPOTrPAMMBbI KoJsnyecTBo 4yacoB JyekTpoHHbIe (IU(PPOBBIE)
Bcero Kourpoanh | Ilpakrn | ©0pasoBaTelbHbIe pecypehl
ble padoThl | Yeckue
padoThI
1 DreMeHTHl TEOpuH rpadoB 3 https://ptlab.mccme.ru/umk
https://ibls.one/ https://foxford.ru/
2 CityyaifHbI€ OIBITHI, CITy4aiiHbIC COOBITHS 3 https://ptlab.mccme.ru/umk
BEPOSTHOCTH COOBITUI https://urok.1c.ru/ https://foxford.ru/
3 Omneparuu HajJ MHOKECTBAMH M COOBITHSIMH. 5 https://ptlab.mccme.ru/umk
CJ10KEeHHEe ¥ YMHO)KEHUE BEPOSTHOCTEH. https://urok.1c.ru/ https://foxford.ru/
YciioBHas BEpOsSTHOCTh. HezaBucrmblie coObITHS
4 DneMeHThl KOMOMHATOPUKH 4 1 https://ptlab.mccme.ru/umk
https://ibls.one/ https://educont.ru/
5 Cepuu 1OCIIEI0BATEIBHBIX UCIIBITAHUIA. 5 https://ptlab.mccme.ru/umk
Wcnsitanusa bepaynau. Ciny4aiiHelii BEIOOp U3 https://ibls.one/ https://foxford.ru/
KOHEYHON COBOKYITHOCTH
6 CiyJaiinble BEIMYMHBI U PACTIPEICICHHS 14 1 https://ptlab.mccme.ru/umk
https://ibls.one/ https://foxford.ru/
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 0



https://ptlab.mccme.ru/umk
https://ibls.one/
https://foxford.ru/
https://ptlab.mccme.ru/umk
https://urok.1c.ru/
https://foxford.ru/
https://ptlab.mccme.ru/umk
https://urok.1c.ru/
https://foxford.ru/
https://ptlab.mccme.ru/umk
https://ibls.one/
https://educont.ru/
https://ptlab.mccme.ru/umk
https://ibls.one/
https://foxford.ru/
https://ptlab.mccme.ru/umk
https://ibls.one/
https://foxford.ru/

11 KJIACC

Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI KoJsmnyecTBo 4acoB JuaexkTpoHHbIe (HU(pPOBbHIE)
Bcero KonTpoabn | [IpakTHuec o0pa3soBaTe/ibHbIe PeCypChl
ble pa0doThl | Kue
padoThI

1 3aKoH OOJIBIINX YHCET 5 https://ptlab.mccme.ru/umk
https://urok.1c.ru/ https://educont.ru/
https://www.yaklass.ru/

2 DEeMEHTHI MATEMATHYECKON CTATUCTAKHA 6 https://ptlab.mccme.ru/umk
https://urok.1c.ru/ https://educont.ru/
https://www.yaklass.ru/

3 HenpepbiBHbBIE ClIy4YaiiHbIC BETMYHHBI 4 https://ptlab.mccme.ru/umk
(pacmpenenenus), MoKa3aTeaIbHOE H HOPMAJIbHOE https://urok.1c.ru/ https://educont.ru/
pacrpe/eeHus https://www.yaklass.ru/

4 Pacnpenenenue ITyaccona 2 https://ptlab.mccme.ru/umk
https://urok.1c.ru/ https://educont.ru/
https://www.yaklass.ru/

5 CBsI3b MEX/Ty CITYYaliHBIMU BEIMIYMHAMHU 6 https://ptlab.mccme.ru/umk
https://urok.1c.ru/ https://educont.ru/
https://www.yaklass.ru/

6 O0o001IeHME U cCUCTEMATU3aMs 3HAHUN 11 1 https://ptlab.mccme.ru/umk
https://urok.1c.ru/ https://educont.ru/
https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 0



https://ptlab.mccme.ru/umk
https://urok.1c.ru/
https://educont.ru/
https://www.yaklass.ru/
https://ptlab.mccme.ru/umk
https://urok.1c.ru/
https://educont.ru/
https://www.yaklass.ru/
https://ptlab.mccme.ru/umk
https://urok.1c.ru/
https://educont.ru/
https://www.yaklass.ru/
https://ptlab.mccme.ru/umk
https://urok.1c.ru/
https://educont.ru/
https://www.yaklass.ru/
https://ptlab.mccme.ru/umk
https://urok.1c.ru/
https://educont.ru/
https://www.yaklass.ru/
https://ptlab.mccme.ru/umk
https://urok.1c.ru/
https://educont.ru/
https://www.yaklass.ru/

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* Maremartuka: anrebpa U Hayajla MAaTEeMaTUYECKOT0 aHaJIn3a, reoMeTpus. Airedpa u Havana
MaremMaTuuyeckoro ananusa, 11 knacc/ Hukonwsckuii C.M., [ToranoB M K., Pemernukos H.H. u
npyrue, AkuuonepHoe obmectBo «M3narensctBo «lIpocBemenue»

O.H.Twopun, A.A.Makapos, U.P.Beicoukuii, 1.B.flmenko DkcnepuMenTanbHoe yueOHoe
nocobue st 10-11 k. "Teopust BeposTHOocTel U cTtaTtucTuka". MIIHMO. 2014 roa.

METOANYECKHE MATEPHUAJIBI IJI51 YYUTEJIA
Bricouxwnii U. P.

Teopus BeposiTHOCTEH. 3a1a4un 1 KOHTPOJIbHBIE padoThl. 10 Kiacc.
M.: MIOJHMO, 2019.

101 c.

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://ptlab.mccme.ru/umk






