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MNOACHUTEJIBHASA 3AIIMCKA

YueOHbiii Kypc «BeposSTHOCTP M CTaTHCTHKA» YIIyOJIEHHOTO YPOBHS
ABIIIETCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CpeHero oliiero oopazoBaHusi. Y 4eOHBIH Kypc
npeaHa3HayeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYpHl U
IIOHUMAaHMSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA IS
U3YyYEHUs CIy4ailHbIX COOBITHI, BeMMYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTaBICHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
U3MEHYMBOTO MHpPA, PA3BUBACTCA MOHMMAaHHE 3HAYMMOCTH M  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copmepxanue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO O0IIero oopa3oBaHusi, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX W B3aMMOCBA3SAX MEKIY
HAMH Ha B@XXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHl U3 OKPYKAOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPEJCTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTEMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIsL  ONMCaHUSl ~ AHTPONOMETPUYECKUX W JeMOorpauueckux  BEJIMYHUH,
MOTPENIHOCTE B pa3MYHbIE POJia M3MEPEHMSIX, JIUTEIBHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc sBIsieTcss 0a30il Uii OCBOEHHUS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIEHHUAIBHOCTEW, HO TAaKXE COLMAJIbHBIX W IICHUXOJOTHYECKUX, THOCKOJIBKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIbHON MEpe HUCIOJIb3YIOT armapar
aHaM3a OONbIIMX JaHHBIX. lleHTpanbHYI0 YacTh y4eOHOTO Kypca 3aHUMAaeT
oOCyKJleHHe 3aKOHa OOJBIIMX YHuCel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOIIIETO MaTEMaTHIECKYI0 (hOpMaTA3AIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJECJIECHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuaiga JJaHHOrO0 y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpPCOB.

Conmepxxanne nuHUM «CryyaiiHple COOBITHS M BEPOATHOCTH»  CIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/iesIeHUd BEpPOSITHOCTEH
MEXKY 3HAYCHUSIMU CIIy4YarHbIX BEJIMYUH. BaxkKHYyI0 4acTh B 3TOU COAEpKATEIbHOU
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHu 1



3HAKOMCTBO C MX HENPEPBIBHBIMU aHAJIOraMU — IMOKAa3aTeJIbHBIM U HOPMAJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYyYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha OMNHCAaHUM U
U3YYCHUU CIyYalHBbIX SBJIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHHMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEECICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs 0O3HAKOMHTEJIbHOE HU3YyYEHUE CBS3H
MEXIy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OTOH CBSI3M C MOMOIIBIO
kKod(huieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJiep>KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3YYEHHYIO Ha YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KYPCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C pacpe/IeICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIAETCS AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Y4eOHbIE
CHELMAILHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HAayKaM{, IICUXOJIOTMEH U
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yriyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 uac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

I'pad, cBsa3HbIN rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaICHTHOCTH)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbs.

CrnyyaliHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodarHocTh ciydailHOro coObITHsS. biu3ocTe 4YacToThl U
BEpOSATHOCTU  cOObITHI.  CiydailHble  ONBITBI C  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HajJ COOBITUSIMU: MepecedeHne, 00bEIUMHEHUE, TPOTUBOIIOIOXKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia clI0KeHUs BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcnepumenTa. Popmyia noaHou BeposTHocTH. Dopmyina baiieca. HezaBucnmbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpHuk Ilackanga. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuaitHas  BennuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanuu Haj CIy4YalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BennurHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIIy4allHble BEJIMYMHBL.MAaTeMaTH4YeCKOE€ OXUJAHUE CIyYalHOW BEJIUYMHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTUYECKOTO  OKHJIAHUS
(ctpaxoBanue, JoTepes). MaremaTudyeckoe OXHAaHUE OWHAPHON CirydalHOU
BEJIMYMHBI. MaremaTnuyeckoe OXHUJIAHUE CYMMBbI  CIyYaulHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHUE F€OMETPUUECKOTO u OMHOMMAIIEHOTO
pacnpeneneHun.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcust OMHApHOUN CydyailHON BeMYMHBI. MaTemMaTudeckoe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeeneHus.

11 KJIACC



HepasenctBo UebniméBa. Teopema UebriméBa. Teopema bepnymmu. 3akon
Oonpmimx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITHS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIINX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeICHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbl. [IprMeprpl. @YyHKIUS IUIOTHOCTH
BEPOSTHOCTH pacmnpenesicHus. PaBHOMepHOe pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NIpUBOASIINE K MTOKA3aTeIbHOMY PACHpeaeIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacupeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

[locnemoBaTenbHOCTE  OJMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajiayd,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuaumst 1Byx caywailHeix BenunuuH. Kospduument nunelHON
koppemsiiui.  CoBMecTHble  HAOJMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIil
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOATHOCTDb W CTATUCTHUKA» (YIJIYBJIEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTMXKEHWM B JAPYIHMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IOBEJACHUS, CBA3AHHOIO C NMPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUNM HAyKM M AESTENbHOCTbIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHH, pacCyXI€HU, BOCIPUUMUYHUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3iu4HbIX BUJOB HCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSTENbHOCTH, CBA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



CaMOOOpPa30BAHUI0 HAa TMPOTSIKEHUM BCEMl KU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COIMAIbHOU
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS ILUBUJIM3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, MpEjIaratb KPpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeNIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHHUMN
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  y4€ToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBaTH THUMOTE3Yy, ApTyMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHMS U BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIMOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBbI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXKACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABATEIbHOM  pediieKCMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJIMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJTHO OMEpUPOBaTh MOHATUSAMHU: Tpad, miockuil rpad, cBs3HBINA rpad,
nyTh B rpade, 1emnb, IUKI, JePeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
IKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIIy4ailHOTO  OTbITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUCHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, NPOTHUBOIOJIOXKHOE JAHHOMY, HCIOJIb30BaTh JAUATrPAMMBI
Diinepa, KOOPIWHATHYIO TPSAMYIO JJIsI PEIICHUs 3a/1ad, MOJb30BaThCs (PopMyIioi
CJIO’KEHHS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIyd4alHBIX COOBITUIA;



ONEpUpPOBaTh  MOHATHSAMHU:  YCJIOBHAas  BEpPOSATHOCTb,  YMHOKEHHE
BEPOATHOCTEH, HE3aBUCUMbIE COOBITUS, JEPEBO CIy4yalHOTO HKCIEPHMEHTA,
HaXOAHWTh BEPOATHOCTH COOBITUHA C TOMOIIBIO TpaBWia YMHOXKCHHs, JepeBa
CIIy4allHOTO OIIbITa, MCIIOJIb30BaTh (POPMYJSY TMOJHOW BEPOSITHOCTH, (OPMYIy
baiieca npu peleHun 3aj1a4, ONpenesTh HE3aBUCUMOCTh COOBITHI O opmysie u
110 OPTaHHU3aLUHU CITYYalHOTO IKCIIEPUMEHTA;

NPUMEHATHh M3yYECHHbIE KOMOWMHATOpPHBIE (OPMYJBl I MEPEUUCICHUS
3JIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 [0 TEOPUH BEPOSTHOCTEM;

CBOOOZIHO  ONEpUPOBATH MOHATUSAMU: OWHApHBIA  CIy4YailHBIA  ONBIT
(ucnblTaHue), yClexX M HeyJada, HE3aBUCHMbIE WCIBITAHMS, CEpUs HCIBITAaHUM,
HaXOJHWTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN J0 TEPBOrO ycClexa, B
cepun UcnblTaHUM bepHyiM, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOpOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEH, JuarpamMma pacrpejeseHus, OuHapHasl cliydaiiHas BeJIMYMHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHUE;

OIEpUPOBAaTh IOHATUSAMM: COBMECTHOE paCHpENENICHUE JBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesIeHUsl IBYX CIydyalHBIX
BEJIMYUH [JISl BBIACICHUS pACIpPEACNICHUS KaKIO0M BEJIIMYMHBI, ONpENeIeHUs
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHITHEM
MaTEMaTUYECKOTO 0XKMJIaHUS CIy4yailHOW BEJIMYMHBI (paclpeaeseHus ), IPUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAIBHOTO U T€OMETPUUECKOT0 paclpe/iesIeHUH;
CBOOOJHO OIEPUPOBATH MOHATUSIMHU: AUCHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIy4YaWHON BEJIUYWHBI
(pactpenenenus) Opy pElIEHUU 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIILHOTO pacipeIeIeHUM.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKNA TE€HEPAIbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTikaM. OLEHUBaTh BEPOSTHOCTU COOBITUI M MPOBEPSATH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, MOJIb3YACh H3YUYEHHBIMU PaCIpPEICICHUSIMU;

OPUBOAUTH  TMpPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3aJad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmnepupoBarh NOHATUAMH: (PYHKUHUS IUIOTHOCTH BEPOSITHOCTH IOKa3aTeIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIbHOI'O pacHpeesICHuUs,
(GYHKIMS TUIOTHOCTH H  CBOMCTBA HOPMAJIBHOTO PaCIHpEEICHUS;ONPenesaTh
KO3 PUIIMEHT JIMHEWHON KOPPESUU, BBIOOPOUHBIN KO3(P(GULIUEHT KOPPEIALIHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabubsie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
DneMeHTHl Teopuu rpados 3
CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Omnepanuu HajJ MHOKECTBAMU U
coObITusIMH. ClI0’)KEHHE U YMHOXKEHUE 5
BEPOSATHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumble coObITUS
DneMeHThl KOMOMHATOPUKH 4 1
Cepuu mocse10BaTeNbHBIX UCTIHITAHUH.
Ucnpiranus beprnymnu. CiyualiHblii BBIOOP )
13 KOHEYHON COBOKYITHOCTH
CiyuaiiHble BEJIMUMHBI U paclIpeeIeHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMMmblI

Ne i/

KoauuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

3aK0H OOJIBIINX YUCET

DJeMEHThl MaTeMaTHYEeCKON CTaTUCTUKH

HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
(pactipeenienusi), oKa3aTesIbHOE U
HOPMaJIbHOE pacrupeeineHus

Pacnpenenenue Ilyaccona

CBs13b MCKOY CHy‘l&ﬁHHMH BCIN4YMNHaMn

OO0001IEHUE U CUCTEMATU3ALIUS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 1
34 1




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoauuecTBO 4acoB

Tema ypoka KonTposabHbie
Bcero
padoThI

I'pad, cBa3HbI rpad, npeacTaBieHue
3ajJ]a4yM ¢ MOMOIIBIO Tpada

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Crenenb (BaJIeHTHOCTb) BepiiuHbL. [1yTh
B rpade. Llenn u nuKIibn

I'padsr Ha TOCKOCTH. [lepeBo
CIIy4ailHOT O DKCIIEPUMEHTA

CrnyualiHble S9KCIIEPUMEHTHI (ONBITHI) U
cilydyaiiHble cOObITHA. DeMEeHTapHbIe 1
COOBITHSI (MUCXOIBI)

BeposiTHOCTB citydaiiHOTO COOBITHS.
BepositTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB citydaiiHOTO COOBITHS.
BepositTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITUSMHU

[lepeceuenue, 00beIMHEHNE MHOXKECTB
U COOBITUH, MPOTUBOIIOJIOKHbIE
coObITust. @opMysia CIOKEHUS
BEPOSATHOCTEM




YcnoBHas BEpOSTHOCTh. Y MHOKEHHUE

8 BeposATHOCTEH. Dopmyra yCIOBHON
BEPOSTHOCTH
YcnoBHas BEpOSITHOCTh. Y MHOXKEHUE

9 BeposATHOCTE. DopMysia yCIOBHOU
BEPOSITHOCTH

10 dopmyna MOTHONW BEPOSITHOCTH

11 ®opmyna baiieca. HezaBucumelie
coObITHS

12 KomOuHaTopHOE MPaBUIO YMHOKEHHUS.
[TepectanoBku u pakropuan

13 Yucno coueranuii. TpeyroibHUK
[Tackans

14 ®opmyna bunoma HproTona
Kontponbnas padorta Nel: "I'padwl,

15 BEPOSITHOCTH, MHOYKECTBA,
KoMOuHaTOpuka"
buHapHBIN Cily4ailHBIA OIIBIT
(ucmipITaHue), ycrex U HeyJaya.

16 He3aBucumsle ucnbitanus. Cepus
HE3aBUCHMBIX UCIIBITAHUH JI0 IEPBOTO
ycrexa

17 Cepust HE3aBUCHMBIX UCTIBITAHUH J10
MIEPBOTO ycIexa

18 Cepust He3aBUCUMBIX UCTIBITAHUN
bepnynnn

19 Crny4aiiHblii BEIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

21

[TpakTrueckas padoTta ¢
MCTIOJIb30BAaHUEM 3JIEKTPOHHBIX TaOIHUIY

Cnyuaiinas BenuuuHa. Pacnipenenenue
BeposATHOCTEH. Jlnarpamma
pacnpezeneHus

22

Onepauny Haj caydaiiHBIMU
BenuurnHaMu. [IpumMepsl pacripeneneHuii.
bunapnas ciyyaiinasi BeIuuuHa

23

24

25

26

I'eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneeHne

MaremaTnueckoe 0OKUIaHUE CIIy4aliHON
BeIM4rHbl. COBMECTHOE paclpeelIeHue
JIBYX CIIy4alHBIX BEJINYHH

He3zaBucumele cirydalinble BETUYHHBIL.
CBolicTBa MaTEMaTHYECKOTO OKUIAHMUS.
MareMaTHueckoe 0KuAaHne OUHApHOM
CIIy4yallHO! BEIUYMHBI
Marematnueckoe 0XKUIaHNE
reoMEeTPUYECKOro 1 OMHOMHUAIBHOTO
pacipeneneHun

27

28

29

Jucnepcus u ctTaHAapTHOE OTKIIOHEHHE
Jucnepcust OMHApHOM cimydaitHON
BeIM4MHbL. CBOWCTBA JUCTIEPCUU
Maremarnyeckoe oXugaHue
IIPOU3BEJICHUS U JUCIIEPCUS CYMMBI
HE3aBUCUMBIX CIIy4alHbIX BEIUYHUH

30

Jucnepcusi GMHOMUATBHOTO
pacnpenenenus. [Ipaktuueckas padota ¢




MCIIOJIb30BaHUEM DJIEKTPOHHBIX TAOJIHUIL
Jlucniepcust U CTaHIAPTHOE OTKIIOHCHUE

31 FEOMETPUUECKOTO pacIpeieIeHHUs. . 1
[TpakTrueckas padoTta ¢
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY

32 O0o001IeHre U CCTeMaTU3alus 3HAaHUN 1
Kontponbnas padora Ne2: "McnbiTanus

33 Bepuymnu. Cny4aiiHble BETMYUHBI U 1
pactipenenenus"

34 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Hepasenctso Yeobbimea. Teopema
UYeoOrnrmeBa. Teopema bepuyinu. 3akoH
OOJIBIIINX YHCEIT

Hepasencto Yebbimena. Teopema
Yeormmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHCEI

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHCEI

Br160pouHbIii METO/T MCCIIeIOBaHUIA

[IpakTuyeckas paboTta ¢ UCIOIb30BAaHUEM
AJIIEKTPOHHBIX TAOJHUIL

I'eHepasibHast COBOKYITHOCTb U CIIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctiukamu. OlleHKa CpeIHEro U
JUCIIEPCUU TeHEPAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHast COBOKYITHOCTb U CIy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctiukamu. OlleHKa CpeTHEro U
JUCTIEPCUU TeHEPaIbHOM COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK




OneHnBaHUE BEPOSITHOCTEH COOBITHM 1O
BBIOOpKE

Cratuctuueckas runoresa. [Iposepka

MPOCTEHIINX TUIIOTE3 C TOMOLIBIO CBOMCTB
M3YYEHHBIX pacrpeaeneHuit

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
M3YYEHHBIX pacupeneaeHuin

11

12

13

[IpakTudeckas paboTa ¢ HCIIOB30BAHHEM
AJIEKTPOHHBIX TAOJIUIT

[Tprmepsl HEMPEPHIBHBIX CITyYalHbIX
BennurH. OyHKIKS I0THOCTH
BEPOSITHOCTH

PaBaomepnoe pacnpenenenue. [Ipumepsr
3a/1a4, MPUBOAAIIUX K MOKA3aTeIbHOMY H K
HOPMaJIbHOMY paclpeeIeHUAM

14

CDyHKIII/HI IIJIOTHOCTHU BEPOATHOCTHU
IMMOKAa3aTCJIbHOTr0 pacClpeCaACICHUA

15

16

17

OyHKIHUS INIOTHOCTA BEPOSTHOCTH
HOPMAJIbHOT'O paclpeieeHus

[TocnenoBaTenbHOCTh OJMHOYHBIX
HE3aBUCUMBIX coObITHI. [Tpumep 3amaun,
npuBOALIEH K pacnpenenenuto [lyaccona

[TpakTudeckas pabora ¢ HCIOIb30BAHUEM
AIIEKTPOHHBIX TaOJIHIL

18

19

KoBapuanus aByX ciiy4allHbIX BEJTUYUH.
Koaddunment xkoppensuuu

CoBMeECTHBIE Ha6HIOI[eHI/ISI ABYX BCJIIMYHH




20

Br160opounbIii KOA)PHUITUEHT KOPPEIALHH

Paznuune Mex 1y IMHEWHOU CBA3BIO U

21 IPUYMHHO-CIIEICTBEHHOM CBA3BIO

22 Jluneiinas perpeccus

93 [TpakTuyeckas pabora ¢ HCIOIb30BAHUEM
3JIEKTPOHHBIX TAOJIUI]
[IpencraBieHue JaHHBIX C IOMOILBIO

24 TaOIHI] ¥ TUarpamm, orucareabHas
CTaTUCTHKA

o5 OnbITH C pAaBHOBO3MOYKHBIMHU
DJIEMEHTAPHBIMU COOBITHUSIMU

26 Brruucnenue BeposTHOCTEH COOBITHI C
npUMeHeHueM GopmyI
Boruncnenue BeposiTHOCTEN COOBITUI C

97 IPUMEHEHHEM TpapHUUECKUX METOIO0B:
KOOp/IMHATHAs psAMasi, IEpPEBo,
nuarpamma Difnepa

28 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs

29 MareMaTtnueckoe 0KMIaHUE CIIy4aliHOU
BEJIMYMHBI

30 MaremaTruecKoe OKHIaHUE CITyYAHON
BEJIMYMHBI

31 KonTponbhas pabota: "BepostHOCTb U
craTucTuka"
Brruncnenue BeposTHOCTEH COOBITHI C

32 npuMeHeHneM (GopMyIl U rpaduyecKux
METO/I0B

33 Brruncnenue BeposTHOCTEH COOBITHI C




npuMeHeHueM Gopmyi U rpapuIecKux
METO/I0B

CrnyualiHble BETMUUHBI U pacrpeesieHusl.

34 MarteMaTnyeckoe OKHIaHHEe CITydaiiHON 1
BEJIMYMHEI
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepPAEeMoOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yabTara
6 Teopus BEpOATHOCTEN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHyeckoe,  MeAMaHa,
' HauOoJIbIlIee, HAMMEHbIIIEE 3HAUEHUE, pa3MaxX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHITUSIMH: CIYYalHBIN ASKCIIEPUMEHT (OMBIT) U CIydaiiHOe
coObITHE, >IEMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOJ) CIy4allHOTO
6.3 OIBITa; HAXOIWUTh BEPOATHOCTH B OIBITaX C PaBHOBO3MOKHBIMU
CIIy4aHBIMU COOBITHAMHU, HAXOJUTh U CPAaBHUBATh BEPOATHOCTHU COOBITHI B
M3Y4YEHHBIX CIy4alHBIX dKCIIEPUMEHTAaX
Haxomute u QopmynupoBaTh COOBITHA: IepeceueHue H OO0beIUHEHUE
6.4 JTaHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOXKHOE TaHHOMY COOBITHIO;
' MOJIb30BATHCS AMAarpaMMaMu Diiiepa 1 GOpPMYIIOi CII0KEHHUS BEPOSTHOCTEH
IIPU PELIECHNH 3a/1a4
OnepupoBaTh MOHATHSIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIBIO MPAaBHJIa YMHOXXEHHS, C MOMOIIbIO
JilepeBa CIIy4allHOTO OIbITa
6.6 [TprMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATHSMHU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 UCIBITaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUN B cepuu
' HE3aBUCUMBIX MCIBITAHWM JI0 IEPBOTO YyCIEXa, HAXOAUTh BEPOSTHOCTH
coObITHI B cepuu uctbiTanuii bepuynnu
6.8 OnepupoBaTh  MOHATUSIMU:  ClIy4ailHass  BEJIMYMHA, paclpenesieHue
' BEPOSITHOCTEN, IMarpaMma paclpecsIeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl cpeiHero o01ero 00pa3oBaHus
pe3yabTara
5 Teopus BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh BEPOSITHOCTH 3HAYEHU CITy4aiiHOM BEJTNYWHBITIO
' pacIpeneNeHUuI0 WIK ¢ MIOMOILBIO IMarpaMmm
5.2 OnepupoBaTb MOHATHEM MaTeMAaTUYECKOTO  OXKHUJAHUS, MPHUBOJIUTH




IPUMEPBI TOTO, KaK MPUMEHSIETCSI MaTEMaTHUECKOE 0XKUJIAHUE CIy4alHON
BEIMYMHBI, HAXOIUThb MAaTEMaTHYECKOE OKUAAHUE IO  JAHHOMY
pacrpeaesieHUIo

5.3
5.4

Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YHCET

HNmeTts MMPEACTABICHUE O HOpMaJIbHOM paclpCaCICHUN



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

Kox
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOILILIO Tabuull u quarpamm. CpenHee apudmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HaUMEHblIee 3HAaYeHUs], pa3Max, JUCIEPCHUsl U CTaHJapTHOE
OTKJIOHEHHUE YMCIIOBbIX HA0OPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTH ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObiTuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHII B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuyu Haja  COOBITUSIMM:  II€peceYeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
' coObItus. uarpammsl Diinepa. opmyrna caoKeHus: BEpOSATHOCTEN
6.4 VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  Ciy4aiHOro
' skcriepuMenTa. Gopmysia nojHoM BepoaTHOCTU. HezaBucumeblie cOObITHS
6.5 Kombunaropnoe mnpaBuno ymHoxkeHus. IlepecranoBku u dakropuan. Yucnio
' couetanuii. Tpeyronpuuk Ilackans. @opmyna 6unoma HeroToHna
bunapHblli ciydaliHbIii omnBIT (MCHBITAaHWE), yclex U Heyjgada. HesaBucumble
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX HUCHOBITaHUM A0 1mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymnnu
6.7 CnydaitHas BenuumHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
' [Ipumeps! pactipenenennii, B TOM 4KClie TEOMETPUYECKOEH OMHOMUATIBHOE
11 KJIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
UucnoBble XapaKTEPUCTUKH CIIy4ailHBIX BEJIMYMH: MAaTE€MaTUYECKOE OXKUIaHUE,
JTUCIIEPCUSl U CTaHJAPTHOE OTKIIOHEHUe. [Ipumepsl mprUMeHEeHUsT MaTeMaTU4eCcKOoro
51 OXXHMJaHWs, B TOM YHCJIE B 3aJadyax M3 MOBCEIHEBHOM XW3HU. MaremaThueckoe
' OKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4YailHBIX BEJIMYMH. MaTeMaTH4eCKOE OKUJIAHUE U TUCTIEPCUSI T€OMETPUYECKOTO 1
OMHOMHUAIBHOTO pacIpeieeHH
59 3akoH OONBIIMX YHCENT M €ro poib B HayKe, MpHpojae U oOlIiiecTBe. BrIOOpOUHBIi
' METO/1 HCClIeJOBAaHU M
5.3 [Ipumepsl  HEmpepbIBHBIX  Ciy4YallHbIX  BeJMuYMH. [loHATHE O  MJIOTHOCTH



pacnpezeneHus. 3aaauu, NPpUBOAAIIUE K HOPMAIbHOMY pactipesneneHuto. [lonsatue o
HOPMaJIbHOM PaclpeAcIeHuN



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpPoBePSIeMOr0  OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CpeHEro 0011ero
TpedoBaHUs o0pa3oBaHus

Bnanenue wmeromamu J10Ka3aTeNbCTB, QJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOpMyIUpPOBAaTh U ONEPUPOBATh MOHATUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (OPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (POpPMYIHpPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJB30BaTh METOJ MaTeMaTH4YeCKOW HHIYKIUY;
IMPOBOAUTDL AOKA3aTCIIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
1 JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXKACHUW; yMEHHE  OINEepHUpOBaTh
IMOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OnmrucCaHusd p€ajibHbIX IPOUCCCOB U SIBJICHUU U IIpu pCIICHUHU 3aaa4, B TOM
quclie U3 JPYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad HA MIIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBAThH Tpadbl pa3NIuYHBIMU CIIOCOOAMH; MCTIOIb30BaTh Tpadbl mpu

pelieHuu 3aaa4y

YMeHue onepupoBaTh NOHATUSAMH: HAaTypalbHOE YHCIIO, LEJNOE YHCIIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HATYPAJIbHOM CTENEHH, CTETIEHD C
palMOHAJIbHBIM TOKA3aTeJIeM, CTENEHb C JACHCTBUTEIbHBIM IOKA3aTEelIeM,
JorapupmM YuCla, CHUHYC, KOCMHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PAlMOHAIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LIEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHCeN; YMEHHE UCIIOb30BaTh MPU3HAKU ACTUMOCTH, HAUMEHbBIINH 00LIuii
JenuTeNb W HauMeHbllee oOmiee KpaTHoe, anroputMm EBkimuaa npu
pELIEHNN 3a/1ay; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BHIUMCIICHUE 3HAUYEHUI U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palliOHaJIbHBIX  BBIPDAKEHUH; yMEHHE  ONEpPUPOBATh  IOHATHUIMU:

nocCiaea0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nmporpeccust, IreoMETpUYICCKad




nporpeccusi, OECKOHEYHO yObIBaromiasi TreoMeTpuyeckas IpOrpeccHs;
yMEHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C IOMOIIbIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATH MOHATUSMU: KOMILJICKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHKCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, ¢opMa  3amucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apUPMETHYECKUE MEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MPUMEPHI UCMOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HCpaBCHCTB W CHUCTECM; YMCHHUC PpCHIaTb YpPAaBHCHUA,
HCpPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 U3 pa3IMdIHbIX obnacrei HAayKHU U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee U HaMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMITOTHI rpaduka
GyHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPHUUECKUI U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeNEHHbII
UHTErpal; YMEHHME HaXOAWThb AaCHUMINTOTHI Tpaduka (QYHKUUH; yMEHHE
BBIUMCIISATH  NPOM3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMH, HAXOAUTh ypaBHEHHME KacaTelbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNoBaHUA (YHKUHH,
HaXOJUTh HAWOONbIIME WM HAUMEHbIINE 3HA4YeHUs QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BaHUEM arnapaTa MaTeMaTH4ecKoro
aHaIM3a; MNPUMEHSTh MPOU3BOAHYIO ISl HAXOXKICHHUSI HAWIydlIero
pelleHusT B NPHUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/1ayax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaga; NpUBOAUTL HNPUMEPbI MATECMATHUYCCKOIO MOACIUPOBAHUA C

noMoIbI0 AU epeHInanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (yHKIHS,
KOMITO3ULMS (DYHKUMH, JTUHEHHas (QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanbHas (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHH; yMEHHE CTPOUTh TpapuUKH HM3yYSHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIb30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHuy 33j1a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 PealbHON
KU3HH; BBIpaXaTh (OopMyJIaMH 3aBUCHUMOCTH MEXAY BEIUYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (PYHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 3a/auM Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB M
yCIIyT, HAJOTH, 3a/1a4d U3 00JAaCTH yIpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIOBUIO 3aJlayd, HUCCIENOBATh IIOJY4YEHHOE pELICHUE U
OLICHMBATh IPABJONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHUE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIETOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAHMEM  ammaparta  anreoOpsl,

WHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIEepCHus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe W3BJIEKaTh, MHTEPIPETHPOBATH
uH(pOpMallKIO, MPEICTABICHHYIO B Ta0IMIaX, Ha AUarpaMmax, rpaukax,
OTPaXKaIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
UHPOpPMALIMI0 C [OMOIIBIO TabaWIl W JAuarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C TNPUMEHEHHEM TIpadUuUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpapUuecKu MCCIEA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIbIO JUuarpamMm pacCCuBaHUA U JIMHEMHOM perpeccun

YMeHue ONnepUpoBaThb IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIYy4YalHOTO COOBITHS; YMEHHUE BBIUYUCIIATH




BEPOSITHOCTh C HCIOJIB30BaHHEM TpaUUECKHX METOJI0B;, MPUMEHSITH
GOpMyIBI  CIOXKEHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSAMH:  CIlydaiiHas BEJIMYHMHA, pAaclpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, NUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyyallHOW  BENWYMHBL, (QYHKIUW  pacHpeACieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH; yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEACICHUN I PEIICHUs 3ajad;
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJBIINX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA;, YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHUE
ONEPHPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHUCIO COUYCTAHHMIA,
YUCII0  TIEPeCTaHOBOK; OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJICNb U

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIfI pe3yibTar

YMeHue onepupoBaTh IOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUDIOCKUN YroJl, IBYIPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKPELIUBAIOLIUECS IPSMBIE, TAPAJLIEIBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXKAy IPIAMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIy IUIOCKOCTSMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIY IIJIOCKOCTSMH; YMEHHME HCIIOJIb30BaThb IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI INUIAHUMCTPUHU, YMCHHUC OLCHUBATDH
pasMepsl OOBEKTOB OKPYKAIOIIEr0 MHpPA; CTPOUTh MaTeMaTHYeCKue
MOACIM C IIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa4U

10

YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOTI'Or'paHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenunen, MNpu3Ma, NUpaMmuaa, (Gurypa U TOBEPXHOCTh
BpalieHus, MWIMHAP, KOHYC, ImMap, cdepa, miomanb chepsl, II0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpa, O0BEM KyOa,
NPsIMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, IPU3MBbL, UWIUHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHYCa W IIWIMHIPA,

napamiCJIibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIIOCKOCTb,




Kacaromasicsi cepbl, HWIMHIpPA, KOHyCa, YMEHHE CTPOUTbh CEueHHUe
MHOTOTpaHHHKa, U300paXkaTb MHOTOI'PAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCIIE C OMOILBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAencHus u3ydaeMbIx (PUTyp, BHIABUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPHYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmpoBepraThb HX; YMEHHE MPOBOAUTH Kiaccuukamuio ¢Guryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MoA00Us, MOA00HBIE GUTYPBI; YMEHHUE
pacrno3HaBaTh paBHbIC W TONO0HBIC (DUTYPBI, B TOM YHCJIE B MPHUPOJC,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh N'€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYCCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU;, YMEHHE BBIUUCIISTH T€OMETPUYCCKUE BEITUYHHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCIOJB3YS
U3YYCHHBIC (OPMYJIBI M METOABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
NUpaMUIIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoniaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  TapaJUIeNIeNUuIela, MUPaMUIbI, TPU3MBI, I[THIUHJIPA,

KOHYCa, [l1apa; YMCHHUEC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12
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YMeHue ONICpUPOBATH NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOPJAUHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa II0 68.31/Icy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IMIPOU3BCACHUC, YIoJd MCKAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCKTOPHI)II\/'I u KOOpI[I/IHaTHLII\/’I MCETO

JJId peHICHUA TrCOMCTPHUYCCKUX 3a1a4 U 3aJia4 JpYyTUxX y‘I€6HBIX npeaAMETOB

YMeHue BLI6I/IpaTB HO,Z[XO,Z[HH_II/II\/’I METOJ AJId pCHICHUS 3ala4i; IOHUMAaHUC
SHAYUMOCTH MATEMATHUKH B HW3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUEC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUICKON U MUPOBOM MaTeMaTHYECKOU HAYKH



IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 UYucia v BBIYUCICHHS

11 Hatypanbhblie u nenbie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE W JECATHYHBIE ApOOHM, IPOLEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTeneHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crernens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ palluoOHalIbHbIM IoKa3aTeseM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHICHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapudMbl

JlefictBuTenpHble 4HCa. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMH
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA M OLCHKA
pe3yJibTaTa BEIYMCIIECHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUYECKHe YpaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeeTnTe b MaTPHUIIBI
3 OyHKIMH U TpaduKH



Oynkuus, cnocoObl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIM
OO6nactp ompeneneHuss M MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXYTKE
33 CrenenHas (QyHKUMS C HaTypaJbHbIM M LeJbIM Ioka3zatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢Qynknuit. CpoiicTBa  (QyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro aHaiusa
4.1 [TpousBoanas ¢yukiuu. [IpousBoaHbIe 371€MEHTAPHBIX (PYHKIIHIA
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHbIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 ITepBooOpaznas. MuaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HaJ MHOKecTBamMu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 Ceomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI



YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Marematuka. Anre6pa u Hayaiga MaTeMaTH4eckoro aHaimsa; 10 kiacc.
yrayoseaHoe ooyduenue Mepansak A.I'., Homuporckuii JI.A., [Tonskos B.M.;
nox penakieit [Togonsckoro B.E. O61miecTBo ¢ orpaHMueHHOM
OoTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-T'PADy;
AxknuonepHoe obiectBo «M3aaTensctBo «lIpocBemienne»

* Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHaimsa; 11 kmacc.
yrayonenHnoe ooyuenue Mepsnsik A.I'., Homuposckuii [[.A., Tlonsikos B.M.;
non peaakiueit [ogonsckoro B.E. O61iecTBo ¢ orpaHndeHHOM
oTBeTcTBEHHOCThIO M3narenbckuii nentp « BEHTAHA-TPA®y;
AxknuonepHoe obiectBo «M3naTensctBo «IIpocBemieHne»

* Maremaruka. ['eometpust; 10 kinacc. yriny0iaenHoe ooyuenue Mepssk AL,
Homuposckuii [[.A., [TonsikoB B.M.; nox penakuueit [logonsckoro B.E.
OO011ecTBO ¢ OTPaHUYCHHOW OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IICHTP
«BEHTAHA-T'PA®»; AxumonepHoe o61iecTBo «M3marenscTBo
«IIpocsemienue»

» Maremaruka. ['eometpust; 11 kiacc. yrnyOiaennoe ooyuenue Mepsnsk AT,
Homuposckuii [[.A., [TonsikoB B.M.; nox penakuueit [Togonsckoro B.E.
OO611ecTBO ¢ OTPaHUYCHHONW OTBETCTBEHHOCTHIO M3 1aTeNbCKUM IIEHTP
«BEHTAHA-TI'PA®»y; AxuronepHoe o61iecTBo «M3narenbeTBo

«IIpocsemenue»



METOIUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://uchi.ru/
https://resh.edu.ru/
https://Monypoxu.pd/
https://www.yaklass.ru/
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