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INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKa» YIIyOJEHHOTO YPOBHS  SIBISETCS
MPOJOHKEHUEM U Pa3BUTHEM OJHOUMEHHOTO y4eOHOro Kypca yriayO0iaEHHOTO ypOBHS Ha YPOBHE
cpenHero oobmero oOpa3zoBaHus. Y4eOHBIM Kypc IMpenHa3HaueH g (QOpMHUPOBaHUS Y
00y4aroIuXCcsl CTAaTUCTUYECKOW KyJIbTYpPhl U IOHUMAaHMsI POJIM TEOPUU BEPOATHOCTEW Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA JJIS U3yYeHHs CIy4YalHBIX COOBITHH, BEJTMYMH M TPOLIECCOB.
[Tpu m3ydyeHuu Kypca oOoramaroTcs MpeCcTaBiIeHUsT 00YyYaIOIUXCs O METOJIaX HCCIETOBaHUS
W3MEHYMBOTO MHpa, PAa3BUBAETCS MOHMMAHUE 3HAUYMMOCTH U OOIIHOCTH MaTeMaTHYeCKUX
METOJOB IO3HAHHUA KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Copepxanue y4yeOHOro Kypca HamlpaBleHO Ha 3aKpeIUICHHE 3HaHHM, MOITy4YeHHBIX MHpU
M3YYEHHUU Kypca Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHus, U Ha Pa3BUTHUE MPEACTABICHUI O
CIIy4aiHbIX BEJIMYMHAX M B3aMMOCBA3SX MEXKIYy HUMH Ha BaXKHBIX IIPUMEPAX, CEOXKEThI KOTOPBIX
MOYEPITHYTHI U3 OKPY’KAIOLIeTo Mupa. B pesyibrare y o0ydaromuxcs T0HKHO ChOPMHUPOBATHCS
IpelCcTaBlIeHUe O Haubolee YHNOTPEOUTENbHBIX M OOIUX MaTeMaTHYeCKUX MOJEINSX,
UCIIONB3YEMBIX JUISl ONHCAaHUs AHTPOIIOMETPUYECKHUX M JAeMorpaduyecKux BeIHYUH,
NOTPEIIHOCTE B Pa3UYHbIE pOJa W3MEPECHHAX, IUTEIBHOCTH O€30TKa3HOH paboTHI
TEXHUUYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SBJICHHM M IPOLECCOB B OOIIECTBE.
YueOHblii Kypc siBisieTcs 0a30i I OCBOEHHS BEPOSTHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOUMBIX CHEIHAMCTaM He TOJIbKO MHKEHEPHBIX CHEIMATbHOCTEH, HO TaKkKe COLUATbHBIX
U TCUXOJOTMYECKHUX, MOCKOJbKY COBPEMEHHbIE OOLIECTBEHHbIE HAyKU B 3HAUUTEIBHOU Mepe
UCTIONB3YIOT ammapar aHajiu3a OoNbIIMX JMaHHBIX. LleHTpanpHyr0 dYacTh y4eOHOro Kypca
3aHHMaeT OOCYXKJEHHE 3aKOHa OONbIIMX YHcel — (yHIAMEHTaJIbHOIO 3aKOHAa MPUPOBI,
UMEIOILEro MaTeMaTHYeCcKy1o (popManu3anuio.

B cooTBercTBUUM ¢ yKa3zaHHBIMHU IIEJIIMU B CTPYKType yueOHoro kypca «BepostTHOCTh 1
CTaTHCTHKa» Ha yIrIyOJIEHHOM YpOBHE BBIIEICHBl OCHOBHBIE COJIEp)KaTENIbHbIE JIMHUU:
«Cnyuaiinpie COOBITHS U BEPOSITHOCTU» U «CiTyuaiiHble BEJIMUMHBI U 3aKOH OOJIBIIINX YHCEID).

[ToMuMO OCHOBHBIX JIMHUH B y4eOHBIM Kypc BKJIIOYEHBI 3JIEMEHTHI TEOpPHHM TpadoB U
TEOPUH MHOKECTB, HEOOXOIUMBIE JIIsl MTOJIHOLIEHHOT'O OCBOGHMS MaTepHala JJaHHOro y4eOHOro
Kypca U CMEKHBIX MaTEMaTHUYECKUX YUEOHBIX KYpPCOB.

Copnepxanne nuHUM «CiydaiiHble COOBITHST M BEPOSITHOCTH» CIIY>)KUT OCHOBOHM JUIs
(dopMHpOBaHUS NpPEJCTABICHUNH O paclpelielIeHud BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4alHbIX BEJIMYMH. BakKHyI0 4YacThb B 3TOH COJEP’KATEIBHOM JMHMM 3aHUMAcT H3y4eHHUe
F€OMETPUYECKOT0 U OMHOMHAIBHOTO paclpeieNeHuii M 3HAaKOMCTBO C HUX HEMpepbIBHBIMU
aHAJIOTaMU — MMOKa3aTebHBIM U HOPMAJIbHBIM Paclpe/leICHUSIMHU.

Tembl, CBA3aHHBIE C HENPEPBHIBHBIMU CIy4YallHBIMH BEIMYMHAMU WU PACHPEICIICHUSMU,
aKIEHTUPYIOT BHHMaHHE OOYYaloIIUXCsS Ha OMMCAHWU U H3YYEHUH CIIyYailHBIX SBJIEHUH C
MOMOUIbIO HeMpepbIBHBIX (QyHKIUHA. OCHOBHOE BHHUMaHHE YAENSeTCs MOKa3aTeJbHOMY U
HOPMaJIbHOMY PaclpeIeICHUSIM.

B yueOHOM Kypce mnpeaycMaTpuBaeTcsi O3HAKOMUTEIBHOE M3YYEHHE CBS3H MEXAY
CllydyaifHBIMU BETMYMHAMH U ONHCAHHE TON CBS3U C MOMOIIBbIO KO3 (UIIMEHTa KOPPEISIUU U
ero BbIOOPOYHOrO aHajora. OTH DJEMEHTBl COJAEpPKaHMS pa3BUBAIOT TeMmy «Jluarpammsl
pacceMBaHMs», W3YYEHHYI0 Ha YypOBHE OCHOBHOTO oOmIero oOpa3oBaHMs, U BO MHOIOM
ONUPAIOTCS Ha CBEJICHUS U3 KypCOB alredpbl U T€OMETPUH.



Emé oaun sneMeHT copep:kaHusi, KOTOPBIN MpeajaraeTcsi Ha 03HaKOMUTEIbHOM YPOBHE —
MOCIIE0BATEIHPHOCTh CIIYYaHBIX HE3aBUCHUMBIX COOBITHI, HACTYIAIONIUX B CIUHUILY BPEMECHHU.
O3HakoMJIEHHE C pacHpe/e]ICHUEM BEPOATHOCTEH KOJIMYECTBA TAaKUX COOBITUM HOCHUT
pa3BUBAIOIIMN XapaKTep U SABISETCS aKTyaJlbHBIM JUIsl OyIyIIUX aOUTYypUEHTOB, MOCTYHAIOLINX
Ha Yyd4eOHble CHEUAIbHOCTH, CBS3aHHBIE C OOILIECTBEHHHIMH HAayKaMH, IICUXOJOTHEH U
yIpaBJICHUEM.

Ha wmsyuenne ydueOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKa» Ha YIIIyOJIEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO0).

COILEPKAHUE OBYYEHUSA

10 KUIACC

I'pad, csa3ubIi rpad, myTu B rpade: mukibl U nenu. CTenenb (BaJ€HTHOCTh) BEPUINHBI.
['padst Ha IOCcKOCTH. [lepeBbsi.

CrnyualiHple 3KCHEPUMEHTHI (OIBITHI) M CiIy4ailHble COOBITHS. DJIEMEHTApHbIE COOBITUS
(ucxonpl). BeposiTHOCTB ciy4yaiiHOrO COOBITHS. BIM30CTh 4acTOTHI M BEPOSITHOCTH COOBITHH.
CryyaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Ornepanuu HaJl COOBITHSMU: TEpecedeHue, 00bEINHEHNUE, MPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyia Cl0KEHUS BEPOATHOCTEM.

VYcnoBHasA BEpOATHOCTb. Y MHOKEHUE BEPOSTHOCTEN. [IepeBo CilydaliHOrO 3KCIIEpUMEHTA.
®opmyna nonaHoi BepoaTHocTH. Dopmyna baiieca. HezaBucumbie coObITHS.

buHapHbIii cilydaliHbII ONBIT (MCIIBITAHKE), YCIeX U HeyJada. HezaBucumble MCIBITaHUS.
Cepusi HE3aBUCHMBIX HUCHBITAaHUN 10 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucno
coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeroToHa.

Cepust He3aBUCHMBbIX HchblTaHuM bepHymmu. CoyvaliHelii  BBIOOp U3  KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTed. JluarpamMma pacnpesenieHus.
Onepaunyu Hax ciaydyalHBIMM BelduuMHamu. buHapHas ciyvaiiHas BenuunHa. [Ipumepsr
pacripeielieHuil, B TOM 4HCiIe TeOMETPHUECKOe U OMHOMHUAIBHOE.

CoBMeCTHOE pacrmpeqeieHue JBYX CilydyalWHbIX BelauduH. He3zaBucuMmeble ciyuyaiiHbIe
BeIMUYMHbL. MareMaTHuecKoe OXHJaHue clydyaiiHOM BenuuuHbl (pacupenenenus). [Ipumepst
OPUMEHEHHs MaTeMaTH4eCKOro OXHJaHUs (CcTpaxoBaHHe, JoTepes). MaremaTuyeckoe
OKulaHue OMHAapHON ciy4yaiiHOM BeauuuHBI. MaTeMaTH4ecKoe OKHAAHUE CYMMBbI CIy4dalHBIX
BEJIMYMH. MaTeMaTnyeckoe 0’KUJaHNue Te€OMETPUUECKOr0 1 OMHOMHUAIBHOTO paclpeieIeHHM.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE CIyYalHOW BETWYUHBI (pacmpenesieHus).
Hucnepcuss OMHapHOM ciay4daiiHOW BeaMYMHBI. MaTeMaTH4ecKoe OXKHIaHWe MPOHM3BEACHUS U
JUCIIEPCUSl CYMMBI HE3aBUCUMBIX CIIyYaWHbIX BEJIMYUH. [ucriepcus U CTaHIapTHOE OTKIIOHEHUE
OMHOMHUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacnpeneneHus.

11 KUIIACC

HepasenctBo UYeOwiméBa. Teopema YeObrmuéBa. Teopema bepHymnn. 3akoH OonbIimx
ymucen. Bpibopounslii Meron uccienoBaHuil. BriOopounblie xapakrepuctuku. OlleHHBaHUE
BEPOATHOCTH COOBITHS 10 BHIOOPOYHBIM JaHHBIM. [IpoBepka MpocTEeHIINX TUIIOTE3 ¢ MOMOUIBIO
U3YUYEHHBIX PacCIpeICICHUN.



HenpepriBable ciydaiinbie Beau4yuHbl. [Ipumepsl. DyHKIUS TIIOTHOCTH BEPOSATHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpelelleHUe U €ro CBOMCTBA. 3ajaud, HPUBOJALIME K
[I0KA3aTeIbHOMY pACIIpENEICHHUIO. 3ajJaud, MPUBOIALIME K HOPMAJIBLHOMY paclpeieieHUIO.
OYHKIMSA TUIOTHOCTH BEPOSITHOCTU TOKA3aTEeNIbHOTO pacipeneieHus, (PyHKUIUS IUIOTHOCTU
BEPOSITHOCTH HOpPMalbHOro pactpezeneHus. OyHKIuUsA IUIOTHOCTH M CBOMCTBA HOPMAJIbHOIO
pacupeneneHus.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3amaud, NPUBOIALIME K
pacupenenenuto [lyaccona.

KoBapuanust nByx ciy4dailHeiXx BenuduH. KodphuUIMEHT IuHEHHON KOppesIuu.
CoBmecTHBIC HAOMIOEHUS IBYX BeTUYnH. Boibopounsiii koahdunuent xoppensiuuu. Pasnuane
MEXY JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HaMMEHBIIINUX KBAJIPaTOB.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTDb U CTATUCTHUKA» (YIJIYBJIEHHBIN YPOBEHbB) HA YPOBHE
CPEJHEI'O OBHIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMSL:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMK  OOy4YarOIIerocss Kak AaKTUBHOTO |
OTBETCTBEHHOT'O 4JIEHa POCCHMCKOT0 OOIIeCTBA, MPEACTABIEHHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLIMAIBHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAUCHHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKTAHCKON MICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAIIEMY POCCHUIMCKONM MaT€MaTUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUUCKUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJb30BAHUE ATHUX JOCTHUKECHUU B
JIpYTUX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKu W AESTENbHOCThIO YYEHOrO, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOWYMBOTO OyAyIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :

ACTETUYECKOE  OTHOIIEHWEe K  MHpPY, BKIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peUIeHUH, pacCykACHUW, BOCIPUUMYUBOCTL K
MaTE€MaTUYECKUM acleKTaM pa3nYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTEMaTHYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro o0Opa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (30pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OT/ABIXA, peryNsapHas (pru3ndeckass akTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITHHOCTHIO,

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYy/Ay, OCO3HAHUE IICHHOCTH TPYAOIIOOUS, HHTEPEC K pa3IU4HBIM cdhepam
po(hecCHOHANLHOM JEeSITeNbHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPHIOKEHUSIMU, YMEHUE



COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymielt mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEGHHBIC TUIaHbI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTHYeCcKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKCHUU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HAIPaBJICHHOCTH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYPhl, IMOHUMAHWE BIUSHUS COLHUAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME MPHPOJHON U COIMAIBLHOW CpPElbl, OCO3HAHUE
ro0albHOTO  XapakTepa  JKOJOTHYECKHX  MPOOJIeM, OpHUEHTalMsT Ha  MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUU JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIeH Cpeilbl, TNIAaHUPOBAHUE
MOCTYIIKOB M OIEHKU WX BO3MOXHBIX IMOCIICCTBUH JJIsi OKPYKAFOIICH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTUKH, MOHMMaHHWE MAaTeMaTH4eCKOoW HayKu Kak chepsl
YEIIOBEYCCKON JISSATEIIBHOCTH, ITANOB €€ Pa3sBUTHS M 3HAYMMOCTH JUISl Pa3BUTHS IIHBHIIN3AINH,
OBJIAJICHUEC SI3bIKOM MAaTEMAaTUKH M MAaTEMaTUICCKOU KYJIbTYpPOU KaK CPEIICTBOM TIO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO U UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHAUBHUIYAIbHO U

B TpyIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

ITo3naBaTebHbIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble Jioru4eckue AeiicTBuA:

BBISBJISITH U XapaKTEPU30BaTh CYILIECTBEHHbIE IMPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHUNH MEXIy TOHATUSAMHU, (QOPMYJIUPOBATh OINpEAENCHUS TMOHATHUH,
yCTaHaBJIMBaTh CYUIECTBEHHBIH NpPHU3HAK KJIACCH(PUKAIMK, OCHOBAaHUS i OOOOLIeHUS WU
CpaBHEHUs, KPUTEPUU IIPOBOJUMOIO aHAIU3A;

BOCIPUHUMATh, (OpMYIHpOBaTh U IPEoOpa3OBBIBATh CYXKJEHUS: YTBEpAWUTEIbHBIE WU
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISAITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEUUs B (akTax,
JAHHBIX, HaONIONEHUSX W  YTBEPXKICHUAX, TMpeniaraTb KPUTEpUU NS BBIABICHMS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JlenaTh BBIBOJBI C MCIOJIB30BAHWEM 3aKOHOB JIOTHMKM, JAECAYKTHBHBIX M HHJYKTHBHBIX
YMO3aKJIIOYEHH M, YMO3aKIIFOUEHH 110 aHAJIOTUH;

HIPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTeNIbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUH (TpsiMble U
OT TPOTUBHOTO), BBICTpaMBaTh AapryMEHTAIMI0, MPUBOAUTH NPUMEPHl U KOHTPHPUMEPHI,
000CHOBBIBaTh COOCTBEHHbBIE CY>KIECHHS U BHIBOJIBI;

BBIOMpATh CHoco0 pemieHus y4yeOHOW 3amaun (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOAALIIMM € YYETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBrble uccienoBare1bcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEeI0BATEIbCKHI HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIIPOCHI, (UKCUPYIOIIME NPOTHBOpEUYHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOJIUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHHE 10
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOIECCa, BBIIBICHUIO
3aBHCUMOCTEHN MEXly 00BEKTaMH, SBICHUSMH, IPOIIECCAMH;



CaMOCTOSTENILHO (hOPMYIUpPOBaTh 000OIIEHNS U BBIBOJBI 110 pe3yJbTaTaM MPOBEIEHHOIO
HaOJII0/IEHUS, UCCIIEI0BAaHUS, OLICHUBATh JOCTOBEPHOCTh MOJIyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U
000011IEHHI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, a TAK)KE BBIIBUIaTh IPEIIIOI0KEHUS O
€ro pPa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ unopmanmeii:

BBISABIIATh JEPUIUTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BOMIPOC M JJIS
peILIeHNUs 3aa4H;

BbIOMpaTh MHPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAIM3MPOBATH,
CHUCTEMATH3UpPOBaTb M HHTEPIPETUPOBATh HMH(POpPMAIMIO pPA3IUYHBIX BUJIOB H  (QopM
IIPE/ICTABIICHHS,;

CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3iMuHbIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO  CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHnKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIe /1eiiCTBUS

Oo0wmenne:

BOCIIpMHUMATb H ¢)OpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCJIIOBUAMH U LCIAMH
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaKaThb CBOIO TOUKY 3PEHMS B YCTHBIX U NUCBMEHHBIX
TEKCTaX, JaBaTh IOSACHEHMS IO XOJAy pELIeHHUs 3a7ayd, KOMMEHTHPOBAThb IOJIY4YECHHBIN
pe3yJbTar;

B X0/1e OOCYX/IEHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAaeMOW TEMBI, MPOOJIEMBI,
pemaeMoi 3a1auy, BBICKA3bIBATH MJEH, HALIEJICHHBIE HA MOMCK PELICHMs], CONOCTAaBISATh CBOU
CYXJIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB JManora, oOHapy>KMBaTh pa3jinyMe U CXOJCTBO
MO3UIMI, B KOPPEKTHON popMe GOpMyIHpPOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NpEACTaBIATL PE3YJbTAThl PCIICHUA 3aJadd, JSKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATECIIBHO BBI6I/IpaTI) Q)OpMaT BBICTYIIVICHUA C y‘-IéTOM 3aga4 IMpPE3CHTallMu U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTaBJIATh IUIAH, aJITOPUTM peIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PEUIeHUH ¢ y4€TOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUI
U MBICIUTENBHBIX MPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIA ITpoLiecca U pe3ysbTaTa PEeIIeHNs] MATEMAaTHYECKON 3aa4H;

NpeBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IMpPH PEUICHUM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHUBAaTh COOTBETCTBHE pe3ysibTaTa LEIM M YCIOBHUSIM, OOBSICHATH MPUYUHBI
JOCTHKEHUSI WJIM HEAOCTH)KEHUSI pEe3yJIbTaTOB JAESITEeIbHOCTH, HAXOAWTh OMIMOKY, /JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSIT€IbHOCTD:



MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJTbHOH pabOTHI IpU
pelieHnr ydeOHBIX 3ajJay, NPUHUMATh IIeJIb COBMECTHOM JEATEeIhHOCTH, IUIAHUPOBATH
OpPTaHM3AINI0 COBMECTHOW pabOThI, paclpeleNiaTh BUABI paboT, JTOTOBapUBAThCS, OOCYKIATh
npoIiece M pe3yIbTaT padoThl, 0000IIATh MHEHHUS HECKOJILKUX JIFOICH;

y4acTBOBaTh B TPYHIOBBIX (hopmax paboTel (0O0CYykIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD) W HHBIE), BBITIOJNHSATH CBOIO YacTh PabOThl U KOOPIWHUPOBATH CBOM JICUCTBUS C
JIPYTHMH YJICHAMH KOMAaHbl, OLIEHWBAaTh KAyeCTBO CBOErO BKJAaJa B OOMIMIA MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy 10 kiacca oOyyaromuicss HAy9uTCs:

CBOOOJHO OMEpPUPOBATH MOHATUAMU: Ipad, TIockuit rpad, cBsA3HbIN rpad, myTh B rpade,
LeMb, LUK, I€PEBO, CTENICHb BEPILUHBI, IEPEBO CIYYAHHOI0 SKCIIEPUMEHTA;

CBOOOZHO OINEpPUPOBATh MOHATUAMHU: CIIy4alHbI S3KCHEPUMEHT (OmbIT), Ciy4ailHoe
coObITHE, AJIEMEHTAapHOE Cily4yailHoe COOBITHE (RJIEMEHTapHbIA HCXOMA) CIYy4YalHOro OIIBITA,
HaXOJIUTh BEPOSTHOCTU COOBITHI B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXoIuTh U (POpMyJIMpOBaTH COOBITHS: INEpeceueHue, OObeIUHEHUE JaHHbIX COOBITHH,
coObITHE, TPOTUBOIOJIOXKHOE JaHHOMY, HCHOJb30BaTh JuUarpaMMmbl Oiiiepa, KOOPAMHATHYIO
OpsIMyI0 JJIl  pelIeHMs] 3ajad, I0JIb30BaThCsl (OPMYJION CIOXKEHUS BEPOATHOCTEH s
BEPOSITHOCTEN JABYX U TpeX CIIydaliHbIX COOBITUH;

ONEpPUPOBATH  TMOHATUAMHU: YCJIOBHAas BEPOSATHOCTb, YMHOXKEHHE BEpPOSTHOCTEH,
HE3aBUCHMBIE COOBITHS, AEPEBO CIYYAHOTO SKCIEPUMEHTA, HAXOAUTh BEPOSITHOCTU COOBITHIA C
MOMOIUIbIO MpaBUja YMHOXEHHS, J€peBa CIy4alHOTO OIbITA, MCIOIb30BaTh (HOPMYITYy MOITHON
BEpOSATHOCTH, (hopmyiy baiieca mpu pemeHuu 3aj1ad, onpenessaTh HE3aBUCUMOCTb COOBITUH 1O
(dopMyIie U o OpraHu3alMy CIIy4aifHOTO SKCIIEPUMEHTA;

NPUMEHATh HM3YYCHHbIE KOMOWHATOpHBIE (OPMYJBI ISl TEPEYHCIICHUS DIIEMEHTOB
MHOXECTB, DJIEMEHTapHBIX COOBITHH CIy4alHOTO OMbBITa, pEHIeHHs 3a7ad 10 TEeOpHHU
BEPOSITHOCTEM;

CBOOOJIHO ONEPUPOBATH MOHATHAMM: OMHAPHBIN CIy4alHBIA ONMBIT (MCIBITAHUE), YCIIEX U
HeyJada, HE3aBUCHMBIC WCIBITAHHS, CEPHUsl WCIBITAaHWNA, HAXOIWTHb BEPOSTHOCTH COOBITHIL: B
CepUH UCIBITAaHUN JI0 TIEPBOTO yCIieXa, B CEpUU UCIBITAaHWI BepHyIuH, B OIBITE, CBA3aHHOM CO
CJIy4aifHbIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO ~ omepupoBaTh  MOHATHSAMM:  ClOydaiiHas  BeIMYMHA,  paclpelelieHue
BEpOATHOCTEH, IUarpaMMa pacrpejielieHus, OMHapHas ciy4aiiHas BETUYMHA, T€OMETPHUYECKOE,
OMHOMHUATBLHOE pacIpe/IelICHIE;

ONEepUpOBATh TOHATHSMU: COBMECTHOE paclipe/lelIeHue [BYX CIy4YalHbIX BEJIUYHMH,
UCIIOJIb30BaTh TAOJIUIly COBMECTHOT'O PACHpPEeNICHHs IBYX CIIyYailHbIX BEJTMYUH JUIs BBIIEICHUS
pacripeielleHus] KaKJJ0W BEIIMYMHBI, OTIPE/ICIICHNST HE3aBUCUMOCTH CITyYaifHBIX BEITHUYHH;

CBOOOJTHO OTEPUPOBATh MOHATHEM MaTEMaTHYECKOTO OXXKHIAHHS CIyYailHON BEITMYMHBI
(pacmipenienenus), MPUMEHSTh CBOMCTBA MaTeMaTHUECKOTO OXHJIAHUS TNpPU PpEIIeHUH 3ajad,
BBIYUCIISITH MATEMATUYECKOE OXKHIaHHEe OMHOMHAILHOTO M T€OMETPUYECKOT0 pacipeieIeHU;

CBOOOJHO OMNMEPUPOBATh MOHATHSAMH: TUCHEPCHUS, CTaHIAPTHOE OTKJIOHEHHE CIydaiHON
BEJIMYMHBI, TPUMEHATh CBOWCTBA JMCIEPCUU CIydailHOW BENWYHMHBI (paclpeleieHus) Tpu
peLIeHUH 3aJad, BBIYUCIATH JAUCHEPCHIO M CTAaHAApPTHOE OTKJIOHEHHE T'€OMETPUUYECKOro H
OMHOMMAJILHOTO paclpeieiCHUH.



K xoniy 11 kjacca o0ydaromuiicss HAYYNUTCS:

BBIUUCIISATH  BBHIOOPOYHBIE XapaKTEPUCTUKU TIO0 JIaHHOW BBIOOPKE W  OIICHUBATH
XapaKTEPUCTHKN TEHEPAIbHOW COBOKYIMHOCTH JAHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSTHOCTH COOBITMH W TPOBEPATH NPOCTEHIIME CTAaTUCTUYECKUE THUIOTE3HI,
HOJIB3YSCh N3YUYCHHBIMHU PacIpeaeICHUSIMH;

NPUBOANUTH TPUMEPHI 3a7ay, MPHUBOMSAIIMX K IOKA3aTeIbHOMY pPacHpelesiCHHIO, 3ajad,
NPUBOAALINX K HOPMaJIbHOMY pactipeesieHuto. OnepupoBarb MOHATUAMU: (DYHKIHS TIIOTHOCTH
BEPOSTHOCTH ITOKA3aTEIbHOTO pacipeieneHus, GyHKIUS INIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO
pacnpezeneHus, GyHKIUS IUIOTHOCTH U CBOMCTBAa HOPMAJILHOTO paclpeaeIeHus;

onpeneniartb KOXPQHUIMEHT JUHEHHOW KOppENsUuH, BBHIOOPOUHBIA  KOIPPHUIMEHT
KOPPEISIHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Kosan4yectBo yacos
HaumeHoBaHue pa3/ieioB U TeM duekTpoHHbIE (LM (pPOBbLIE)
Ne ni/mm KoHTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 DeMeHTHI Teopuu rpados 3
5 CryyaiiHble OIBITHI, CITy4ailHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMH. ClI0’)KEHHE U YMHOKEHHE 5
BEPOSTHOCTEH. Y CJIOBHAs BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nocie1oBaTeNbHbIX UCTIBITAHUH.
5 Wcnbrtanus beprynnu. Ciaydaiinelii BeIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CiyualiHple BEJIMUNHBI U paclpeAeIeHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2




11 KJIACC

HaumeHoBaHue pa3iesioB  TeM

Koaun4yecTBO 4acoB

dueKkTpoHHbIe (LM (pPOBbLIE)

Ne n/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI

3aK0H OOJIBIITNX YUCET 5

DJIEMEHThl MaTEMAaTUYECKON CTATUCTUKH

HenpepsiBHBIE ClTydaliHbIE BETUYHHBI

(pactipeenienusi), oKa3aTesIbHOE U 4

HOPMAaJIbHOE pacrpeeeHust

Pacnpenenenue Ilyaccona 2

CBs3b MEXy CIIy4allHBIMHU BEIMYHMHAMU

O00011eHne U cCUCTEMaTU3aLNS 3HAHUI 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB 3 @
JIEKTPOHHbIE M (poBbIE
Ne i/ Tema ypoka KonTposabHubie P P
Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
I'pad, cBsa3HbI rpad, npeacTaBieHne
1 https://m.edso0.ru/DNVFQSSRQ
3a/1a49¥ ¢ MOMOIIBIO Tpada
C T
TeneHb (BAICHTHOCTL) BEpUIMHLL I1yTh 1 https://m.edsoo.ru/UXI4HCLA1
B rpade. Llenu u nukisl
I'padbr Ha mnockoctu. [epeso
cirydaiiHoro skcriepumenta/CrtaproBas 1 https://m.edsoo.ru/24XFA5016
AUATHOCTHKA
CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U
CIIyJaifHbIe COOBITHS. DIIEMEHTapHBIC 1 https://m.edsoo.ru/JIIN2M7PO
cOOBITHS (MCXOBI)
BeposTHOCTE CityyaifHOTO COOBITHS.
BeposiTHOCTH COOBITHH B OIBITAX C
POFTHOCTH CODBITHI B OTbITax 1 https://m.edso00.ru/8S3C8YCML
PaBHOBO3MOYKHBIMH 3JIEMEHTApHBIMU
COOBITUSMU
BeposiTHOCTB CltyyaifHOTO COOBITHSI.
B ObITHH
CPOATHOCTH CODBITHI B OTbITax € 1 https://m.edsoo.ru/N2R1G2PJ5
PaBHOBO3MOYKHBIMH 3JIEMEHTapHBIMHU
COOBITUSMHU
[lepeceuenue, 00beTMHEHNE MHOXKECTB U
COOBITHIA, TPOTUBOMOJIOKHBIE COOBITHSI. 1 https://m.edso00.ru/183Y3NKOQ
DopMyIa CII0KEHUS BEPOSITHOCTEN
YcnoBHas BEpOATHOCTh. Y MHOKEHHUE 1 https://m.edsoo.ru/W5ZFDS3AA



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5
https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA

BeposiTHOCTEN. DOpMyJ1a yCIIOBHOM
BEPOSITHOCTH

VYcnoBHas BEpOATHOCTb. Y MHOYKEHUE

9 BeposiTHOCTel. DopMyIia yCIIOBHOM https://m.edsoo.ru/ORLGTZ9K7
BEPOSTHOCTH

10 dopmyiia OJTHON BEPOSITHOCTH https://m.edsoo.ru/UNX09C5L X
() baiieca. H

11 OpMyJia baHeea. TIeSanHEHMbLe https://m.eds0o.ru/NYFOVJI6R6
COOBITHS
K .

12 OMOHHATOPHOE MPABILIO YMHOXKCHILA https://m.eds00.ru/BVVFQUKKS
[lepecTanoBku U pakTopuan

13 Hueiio couetarmit. TpeyrombHii https://m.edsoo.ru/Y 15CS8R20
ITackans

14 ®dopmyna 6unoma HerotoHa https://m.edsoo.ru/ABSANVGJH
KonTponasnas pabora no teme "I'padwi,

15 BEPOSTHOCTH, MHOYKECTBA, https://m.edso0.ru/Q3DKAYADF
KoMOHHaTopuka"
buHapHBIN Cily4alHBIN OIBIT
(ucribiTaHUe), yCIex U Heyaaya.

16 HesaBucumeie ucnbiranus. Cepust https://m.edsoo0.ru/lY4T46JQ6
HE3aBUCHUMBIX MCIIBITAHUI JI0 TIEPBOTO
ycrmexa

17 Cepii HE3aBHCHMBIX HCTIBITAMHH 10 https://m.edso00.ru/Q1KT2Y9IU
HIepPBOTO ycrexa
C .

18 CPILAL HESABHOUMELE HCIIHTAMI] https://m.edso0.ru/HIWIZ7FDS8
beprymm

19 Cary sailHIH BIGOP 13 KOHEHHOM https://m.eds00.ru/VCL7PSUOX
COBOKYITHOCTH

20 [IpakTuueckas paboTa ¢ HCIOIb30BAHHEM https://m.edsoo.ru/NE69MIZJO



https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6
https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO

AIIEKTPOHHBIX TAOJIHUI

21

22

23

Cnyuaiinas BenuuuHa. Pactipenenenue
BeposATHOCTEN. J{narpamma
pacripeaesieHus

Onepanuu HaJl CIy4ailHbBIMU
BennunHamu. [Ipumepsl pactipeieieHui.
bunapHas ciydaiiHas BeIuYrHa
I'eomeTpuyeckoe pacnpeaeiaeHue.
bunoMmuaneHOE pacnpeneneHue

https://m.edsoo.ru/SMFB4W1JM

https://m.edsoo.ru/C6 TDDUNJ8

https://m.edsoo.ru/JTT2F54GL

24

MareMaTnueckoe 0KMIAHUE CIIy4aliHON
Benn4YrHBI. COBMECTHOE pacIipe/iesieHue
JBYX CIIy4alHbIX BEJIMYUH

https://m.edsoo.ru/77Z276Y7KB

25

26

27

He3aBucumsble citydaliHble BETUYHUHBI.
CBolicTBa MaTEMaTUYECKOTO OKUIAAHMUSL.
MaremaTtnueckoe 0XHuaaHue OMHApHOU
CIIy4allHO! BEIUYMHBI

Marematnueckoe OKuaaHue
TEOMETPUUECKOTO M OMHOMHAILHOTO
pacnpeneneHui

I[I/ICHepCI/ISI " CTaHAApPTHOC OTKIIOHCHUC

https://m.edsoo.ru/N9D71J9PM

https://m.edso00.ru/C6HWOBTQQO

https://m.edso0.ru/BGX67VSNV

28

29

30

Jucnepcust OuHapHON ciry4yaitHON
BeNMYMHBL. CBOMCTBA AUCTIEPCHH

MareMaTrudeckoe OXXHNAaHUC
MPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HE3aBUCHMBbIX CﬂyqaﬁHBIX BEINYNH
I[I/ICHCpCI/ISI OMHOMHAIIBHOTO

pacripenenenus. [Ipaktuueckas padota ¢
UCTIOJIb30BAaHUEM JIEKTPOHHBIX TAOIHIL

https://m.edsoo.ru/HYZZFP2Y7

https://m.edsoo.ru/K52203JU2

https://m.edsoo.ru/BOWSYV6LT



https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT

Hucnepcust u cTaHAapTHOE OTKJIOHEHUE
FeOMETPUUECKOTO pacIpeieIeHHUs. .

31 1 https://m.edsoo.ru/NSGZU11L.92
[TpakTryeckas paboTa ¢ HCIOIB30BAHUEM
9JIEKTPOHHBIX TAOJIHUIY

32 O0001IIeHIE U CHCTEMATH3aIUs 3HAHUI 1 https://m.edsoo.ru/K2Y9U56JG
KonrposbHas pabora 1mo reme

33 "Ucnbitanus bepuymnu. CiaydaiiHbie 1 https://m.edsoo.ru/EZTQ5A060
BEJIMUMHBI U pacnpeaeneHus"

34 O00011IeHNE U cUCTEMATH3AlHs 3HAHUN 1 https://m.edsoo.ru/ZEKKZP13J

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KJIACC

Ne i/t

Tema ypoka

Koaun4yecTBO 4acosB

KoHnTpoJabHbIe

Bcero
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PecypcChl

Hepasencto YeOnimena. Teopema
UYeonimena. Teopema bepuysmm. 3akon
OOJIBIINX YHCET

Hepasencto YeObimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akon
OO0JIBIINX YKCeT

Hepasencro Yebnimena. Teopema

YeoOnimeBa. Teopema bepuymnu. 3akon
OOJIBIINX YKCET

https://m.edsoo.ru/E25IPS7YZ

https://m.edso0.ru/84DPQY5U5

https://m.edsoo.ru/795RTYVP7

Bri0opounsIii MeTo
uccieoBanuii/ BxoqHass KOHTpPoOJILHAasK
pabota

https://m.edsoo.ru/T3HDIUGR5

[IpakTrueckas paboTa ¢ HCTIOIL30BaHUEM
AJIEKTPOHHBIX TaOJIHUIIL

I'enepasibHast COBOKYITHOCTb U CIIy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepucTukamu. OLleHKa CpeHETO U
JUCTIEPCUU TeHEPaIbHOM COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK
I'enepasibHas COBOKYITHOCTb M Cy4ailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepucTukamu. OLleHKa CpeHETO U
JUCIIEPCUU TEHEPAILHOM COBOKYITHOCTH C

https://m.edso0.ru/79181HPHP

https://m.edsoo.ru/1234058PN

https://m.edsoo.ru/UEFS5LUWZX



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN
https://m.edsoo.ru/UFS5LUWZX

MIOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

OrneHuBaHUE BEPOSITHOCTEH COOBITUH 11O
BEIOOpKE

Cratucruueckas runoresa. [IpoBepka

MPOCTEHIINX TUIIOTE3 C IOMOIIBIO CBOICTB
W3YYEHHBIX pacripeesieHui

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5VIR1

10

Craructuueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C IOMOIIBIO CBOICTB
W3YYEHHBIX pacripeesieHui

https://m.edsoo.ru/6\VQ7WZS6U

11

12

13

[IpakTrueckas paboTa ¢ HCIOIB30BaHUEM
AIEKTPOHHBIX TAOJIHUIL

[Ipumepbl HENIPEPHIBHBIX CIIyYalHbBIX
BeIM4UH. OYHKIUS IJIOTHOCTH
BEpPOSITHOCTH

PaBHOMepHOE pacnipenenenue. [Ipumepsl
3ajJa4, MPUBOJIAIINX K [TOKA3aTEIbHOMY U K
HOPMaJIbHOMY PacIpeeICHUAM

https://m.edsoo.ru/ASKODEFOW

https://m.edsoo.ru/R7UJAF3E7

https://m.edsoo0.ru/TBYPVV96N

14

(DYHKIII/IH IIJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paCcpCACICHUA

https://m.edso00.ru/0TSV4N5GH

15

16

17

OYHKIUSA MIOTHOCTHA BEPOSITHOCTH
HOPMaJIbHOTO pacrpeaeneHus

ITocnenoBarenbHOCTh OIMHOYHBIX
He3aBUCUMBIX coObITHi. [TpuMmep 3anaun,
MIpUBOIALIEN K pacnpenenenuto [lyaccona

ITpakTryeckas paboTa ¢ HCIIOIB30BAaHUEM
AJIEKTPOHHBIX TAOJIHUI]

https://m.edsoo0.ru/3BEDF3PKL

https://m.edsoo.ru/D45HUB3GM

https://m.edsoo0.ru/6 XKX4ZT1F

18

KoBapuanus nByx ciiydallHbIX BEJIMYHUH.
Koaddurment koppensuun

https://m.edsoo0.ru/CLXUTCA37



https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/0TSV4N5GH
https://m.edsoo.ru/3BEDF3PKL
https://m.edsoo.ru/D45HUB3GM
https://m.edsoo.ru/6XKX4ZT1F
https://m.edsoo.ru/CLXUTCA37

19 CoBMecCTHBIC HAOJIOACHUS IBYX BEJIHYHH https://m.edsoo.ru/HROCOPOZ9
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBePAEeMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATHCTHKA
6.1 Yurath U CTPOUTH TAOJIULBI U JUATPaAMMBbI
6.2 OnepupoBaTh  MOHATUAMHU:  CpelHEe  apu]MeTHyecKoe, MeaAMaHa,
HauOoJIbIlIEee, HAMMEHbIIEE 3HAUEHHE, pa3MaX MacCUBa YNCIOBBIX JaHHBIX
OnepupoBaTh HOHATHAMM: CITydailHbIN SKCHEPUMEHT (OMBIT) U ClyyaifHoe
COOBITHE, 3JIEMEHTapHOE COOBITHE (9JIEMEHTapHBIH MCXOMA) CIy4ailHOro
6.3 ONbITa; HAXOAUTb BEPOATHOCTM B ONBITaX C PaBHOBO3MOXHBIMU
CJly4aliHbIMU COOBITHSIMU, HAXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITHIL B
M3YYEHHBIX CIy4YalHbIX 3KCIIEPUMEHTAX
Haxomute u ¢dopMynupoBaTh COOBITHS: INepecedeHue M OObeAUHEHHE
6.4 JAHHBIX COOBITMH, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO;
' HOJIb30BaThCs AMarpaMmMaMu Diiiepa 1 GopMyIIoil CII0KEHHs BEpOATHOCTEH
IIPY PEILICHUN 3a]a4
OnepupoBaTh MOHATUSIMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaxXOAUTh BEPOSATHOCTU C IOMOIIBIO IPaBWJIA YMHOXKEHHUS, C IOMOUIBIO
JIEpEBa CIy4YaiiHOrO OMbITa
6.6 [TprMeHsITh KOMOMHATOPHOE PABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NMOHATUSAMHU: HCIBITAHUE, HE3aBHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIeX U HeyAaya; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpHU
' HE3aBHCHMBIX HCIBITAHUH IO MEpPBOro ycrexa, HaXOAUTh BEPOSITHOCTH
coOBITHI B cepuH UcTIbITaHuN bepHyu
6.8 OnepupoBaTb  NOHATUAMU:  ClIy4aliHas  BEJIWYMHA, paCIpEIeiICHUE
' BEPOATHOCTEH, AUarpaMma paclpeesIeHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIEC Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepPAEeMoOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01mero 00pa3oBanus
pe3yJbTara
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHUBATH BEPOSITHOCTH 3HAYEHUI CITy4ailHOM BEJTWYWHBITIO
' pacupeneNeHnIo WIK ¢ MTOMOIIBIO AuarpaMm
5.2 OnepupoBaTb MOHATHEM MaTEMAaTUYECKOTO  OXKHMJAHUA, IPUBOIUTH




IIPUMEPBI TOT'0, KaK IMPUMEHIETCS MAaTEeMaTU4YECKOE O0XKUAAHUE CIy4allHON
BEJIMYMHBI, HAXOOUThb MAaTE€MaTU4YEeCKOE OXHUJAaHUE 10  JTaHHOMY
pacnpeneeHuIo

5.3
5.4

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCEI

HNmeTtn MMpEACTABICHHUE O HOpMaJIbHOM paclpEaCICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
6 Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBneHye TaHHBIX ¢ MOMOIIBI0 Ta0wI U auarpamMm. CpeaHee apudmMeTndeckoe,
MeJMaHa, HauOoJblllee U HAUMEHbIIee 3HAaYeHUsI, pa3Max, JUCIEPCUs U CTaHJIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

CrnydaiiHbIe SKCTICPUMEHTHI (OTIBITBI) U CITy4aiiHbIe COOBITHS. DJIeMEHTapHBIC COOBITHS
(ucxonpl). BeposTHOCTH ciydaitHOro COOBITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
coObiTuid. CiyuyallHbIE ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH.
BeposiTHOCTH cOOBITHIT B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

6.4

6.5

Onepanuu  HajJ COOBITHSIMU: TI€PECEUYCHHE, OOBEAMHEHHE, TPOTHBOMOIOXKHBIC
coObITus. uarpammsl Diinepa. opmya caokeHus: BEpOATHOCTEN

VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHHME  BEpoOsTHOCTEH. JlepeBo  ciydaiiHOro
skcnepuMmenTta. @opmyia nonHoi BeposiTHocTH. HezaBucumblie coObITHs
KombOunatoproe mpaBmio ymHOkeHus. llepecranoBkun wu (akropuan. Ywucno
couetanuii. Tpeyronpauk Ilackans. ®opmyna 6unoma HeroTona

6.6

6.7

bunapHblli ciy4aliHbIi oOmBIT (MCHBITAaHUE), yclex M Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCUMBIX HCHObITaHUM 10 mnepBoro ycrexa. Cepus
HE3aBHCUMBIX UCIIBITAHUIN bepHymm

CnyqaﬁHaﬂ BCIIMYHHA. Pacnpez[eneHI/Ie BepOHTHOCTeﬁ. I[I/Ial"paMMa pactupeaciICHU.
HpI/IMepLI pacnpeﬂeneHI/Iﬁ, B TOM YHUCJIC TCOMETPUUICCKOCU OMHOMHAIIEHOE

11 KUIIACC

Kox

IIpoBepsieMblii 3JIeMEHT COAECPKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

HUucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIUYMH: MAaTEMaTUYECKOE OXUIAHUE,
JUCTIEPCHUST U CTAaHJIAPTHOE OTKJIOHEHHE. [Ipumepsl mpuMeHEeHHsT MaTeMaTHYECKOro
OXXHMJaHWs, B TOM YHCIE B 3aJadyaX M3 MOBCEIHEBHOM XW3HU. MaremaThueckoe
OXKHMJIaHWE OWMHAPHOW CIIy4ailHOW BeNWYWHBI. MaTeMaTH4ecKoe OKHJIAHUE CYMMBI
CIIyYailHBIX BEIMYMH. MaTeMaTH4eCKOE OXKHUJAHUE U TUCIEPCUSI T€OMETPUUECKOTO 1
OMHOMHUATBHOTO PaCIpeIeTICHHIMA

5.2

5.3

3akoH OOJBUIMX YHCEN M €ro pojib B Hayke, Mpupojae u oOuiecTBe. BriOopouHbIil
METOJI CCIIENOBAaHNHU

IIpumepsl  HENpEpPBIBHBIX  CiIy4dalHbIX BenWuyuH. [loHATHE O IJIOTHOCTH
pacnpezeneHus. 3aaauu, NPUBOAAIINE K HOpMAIbHOMY pacnpeaeneHuto. [lonsatue o
HOpPMaJIbHOM paclpeeeHuu




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHETO
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeGOBAHUSA K MPeAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Bnagenue MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMH pEHICHUS 3a/ay;
yMeHue (GOopMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEACTICHHUE,
akcuoma, TeopeMma, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
oOpaTHOE W MPOTUBOIOJIOXKHOE YTBEPXKACHUE, MPUBOAUTH MPUMEPHl U
KOHTPIPUMEPLI, HCIIOJIL30BATH MCTO/] MaTeMaTUUEeCKOU HWHIAYKIWH;
MIPOBOAMTD JI0KA3aTeNbHbIC PACCYKICHUS NP PELICHUH 3a]a4, OlEHUBATh
JIOTUYECKYI0  TPaBUJIBHOCTh  PACCYXKJIEHUW; YMEHHE OINEepUpOBaATH
MOHITUSIMH: MHOKECTBO, TMOJMHOKECTBO, OINEpalli HaJ MHOXECTBAMH,
YMCHUC HCII0JIBb30BATh TGOpCTHKO-MHO)KGCTBGHHLIfI armapar JJISA
OMMCAHUS PEeaNbHBIX MPOIECCOB U SBJICHUM U MPU PELICHUH 33134, B TOM
YUCIIC U3 APYTUux y‘-IC6HI>IX npeaAMETOB; YMCHUC OIICPUPOBATH IMOHATHAMMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 33124

YMeHue omnepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTEMeHb C IeNIbIM MOKa3aTeleM, KOpeHb HaTypallbHOM CTENEeHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudmM UMcIa, CHUHYC, KOCMHYC ¥ TaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIIO, PAlMOHAJIBHOE YHCIIO, HPPANMOHATIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITHI 00N
JIeNUTeIh W HauMEHbIlee oOlee KpaTHOe, anroputMm EBkimuma mpu
pEeIICHUHN 3aa4; 3HAKOMCTBO C pa3JIMYHBIMH IO3UMIIUOHHBIMH CHUCTEMaMHU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPDAKEHHN CO CTEeNEeHsSMH W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palioHaJIbHBIX  BBIPAKEHUH; yMEHHE  OMEpPUPOBATH  TOHATHUSIMU:
MOCJIEIOBATENBHOCTD, apu(MeTHUecKasi TPOTPECCUsi, TeOoMeTpUYecKast

nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKasi IPOrpeccus;




yMEHUE 3a/aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOMIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHHUE ONEPUPOBATh MOHATHAMHU: KOMIUICKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(DMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YMCEIN;, ONEpUpPOBAThH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB W CHUCTECM; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA U CUCTEMBI C IIOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; NPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHA MAaTCMAaTHYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMM: (YHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIUH, OrPAHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (yHKIUHM, HanOojblllee M HalMEHbIIEe 3HAYCHMS
(GYHKIIUM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKIMHU, TiepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPUUYECKUN U
¢u3nyecKuil CMbICI TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
UHTETpal; YMEHHE HaxOAWThb AaCHUMITOThI Tpaduka (GYHKLUUHU; yMEHUE
BBIUMCIATh  NPOMU3BOJAHBIE  CyMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHME KacaTelIbHOW K rpaduky
GYHKIUMM; YMEHHE HAaXOJIWUTh NPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UIA HCCIENOBaHUA (DYHKIIHA,
HaXOAWTh HauOOJbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHATHh MPOU3BOAHYIO JJII HAXOXKIACHHUS HAWIYyYIlIero
pellleHnsT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H
(bu3HYeCcKUX 3a/1auax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTYpP C TTOMOIIBIO

HHTCrpaia;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C




noMOIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMHN, oOpaTHast GyHKIHS,
KOMITO3UIMST (DYyHKUWH, JIUHEWHas QYHKIOUS, KBaapaTHYHas QYHKIH,
paunvoHanmbHass (QYHKUUS, CTENeHHass (YHKLIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas U
Jgorapupmuueckas (YHKIHH; yMEHHUE CTPOUTh TpapuKH H3YYEHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TrpadukoB  (QYHKIUH,
UCTOJIB30BaTh TPa(QUKH Uil U3yYEHHUS MPOLIECCOB M 3aBUCHUMOCTEH, MPHU
peUIeHuH 331a4 M3 APYrHX y4deOHBIX NPEIMETOB M 3ahad M3 pealbHOU
KU3HH;, BBIpaXaTh (OpMyJaMH 3aBHCHMOCTH MEXAY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKIMH JUIS PEHICHHs ypaBHEHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJauyd Pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 33/1a4l U3 00JacTU yNpaBJIECHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIEN0BATh IIOJyYEHHOE pELICHUE H
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJbTAaTOB;, YMEHHE MOJIEIUPOBATh
pealbHBIE CUTyallUd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uH(pOopMalLnIo, NMPEACTABICHHYIO B Ta0JIMIaX, Ha Juarpammax, rpadukax,
OTPAXKAIOILYI0 CBOMCTBA PEAIBHBIX IIPOLIECCOB U SABJICHUM; NPEACTaBIATh
MHQOpPMALMI0 C [OMOIIBIO TabauIl W JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C TNPUMEHEHHEM TIpadUuUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpadUuecKu MCCIIeJ0BaTh COBMECTHBIE
HaOJII0IEHNUS C MOMOIIIBIO JMarpaMM pacCeUBaHUs U JMHEHHON perpeccun
YMeHue OmnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT U Clly4ailHOE
coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C MCIIOJIb30BAHUCM Ppa(I)I/I‘-IeCKI/IX METOHOB; IPUMCHITH
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GOpMyIIBI CIOXKEHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy MOIHON
BeposTHOCTH, hopmyiry bepHymm, komMOuHaTopHbIe (aKThl U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, JUCIEPCHS W CTaHJAPTHOE OTKIOHEHUE
CIIy4allHOW  BEJIMYMHBI, (QYHKIMHA  PacUpelesicHHss W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeelieHUui; yMEeHUe
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIS pElIeHUs 3a/1ad;
3HAKOMCTBO C MOHATHSAMH: 3aKOH OOJIBIIUX YHCET, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, yMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX 4YHUCENl B TPHUPOAHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHUE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YUCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  TPUMEHSTH
KOMOWHATOPHBIE (PaKThl U PACCYXKIACHUS IUIS PEIICHUS 3ajad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA; COCTABIATh BEPOSTHOCTHYIO MOJICIbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMeHHue omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHHA yTJia, IJIOCKUN YIroJl, IBYIPAHHBIN
yroj, TpEXIPaHHBIA YIrojl, CKPELIUBAIOIIKUECS IPSIMbIE, I1apalIeIbHOCTh U
MEPIEHAUKYIISIPHOCT MPSMBIX M IIOCKOCTEM, YTOJ MEXKIy HPSIMbIMH,
Yroia MexXay IMpsAMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXIYy IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IPHU PELICHUU
3aa4 U3y4yeHHbIe (DAKTBl U TEOpPEMBbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJEJIA C IOMOIIBI TE€OMETPHUYECKUX IIOHATHM W BEJIMYMH, pEIIaTh

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3ala4Un

YMeHue omepupoBaTh MOHATHUSAMU: IJIOMAAb (QUTYPB, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mMapaijenenumnes, MOpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMII0maIb
MOBEPXHOCTH MHUPAMHIBbI, TPU3MBI, KOHYyca, LWIHHIApPA, O0BEM KyOa,
IpAMOYI'OJIBHOTO IapauICICTIuIcaa, IHUpaMuabl, I[IPU3MBbI, IOUJIWHIpPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa M IHIMHAPA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEUYEHHWE II1apa, IUIOCKOCTH,

Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYECHUE
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MHOTOTpaHHHKa, U300paXkaTb MHOTOI'PAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalCHUs, UX CEYEHHUs, B TOM YHCIIE C IOMOILIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMyIIMpOBaTh OMpeeNeHUsI U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBAaX M MpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccUpUKanuioo (GuUryp 1o
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00UsS, TOAOOHBIE (GUTYPBI; YMEHUE
pacro3HaBaTh paBHbBIC M MOAOOHBIC (UTYPHI, B TOM YHCJIEC B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKIE OTHOIICHHS TIPU
peIICHUN 3a]la4; HAXOJUTh T'COMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB M
U3 peaTbHOW JKU3HU;, YMEHHUE BBIUUCISITH T€OMETPUYCCKUE BEITUYHHBI
(MHA, yroi, IUIONIaah, OO0BEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3YYCHHBIE (OPMYJIBI U METOMABI, B TOM YHCIE: IUIONalb TOBEPXHOCTHU
MUpaMUIbI, TPU3MBI, KOHYcCa, HWIMHIpA, MJomanb cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIIUIe/Ia, MUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOANUTb OTHOIICHHUE 00BEMOB HOI[O6HBIX (bI/Il"yp

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYTOJIbHAA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCIACHUC, VIOl MCKIY
BCKTOpaMHu; YMCHUC HUCIIOJb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3a/ia4 JpYyTux y‘~I€6HI)IX npeamMcEToB
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YMenue BLI6I/IpaTB HOI[XOI[SIIJ_II/Iﬁ MCTOA AJIA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATUKH B HU3YUYCHHUU TPUPOJHBIX H 06HIGCTB6HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABIICHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMECPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTHUYECKOU HAYKHU




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
11 Hatypanbnble u uensie uncna. [Ipu3Haku 1eIMMOCTH LIETIBIX YHCe
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, MPOLEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypaJIbHOW cTerneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajlbHON CTENEHU
14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTENEHU
15 CuHyC, KOCMHYC M TaHI'€HC YMHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. [lecarnynbpie U HaTypaiIbHbIEC JOTapUPMBbI
HevictButenbHple  4Hucia. Apu@MmeTHdyecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIYUCICHHUS, TPABUIIa OKPYTJICHUS, IPUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Hensle 1 1poOHO-paliiOHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHUS
2.4 [TokazarenbHble U orapupMuyecKue ypaBHEHHUS
2.5 [enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HppannoHanbHbIe HEPAaBEeHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CuCTeMbl IMHEWHBIX ypaBHeHUH. OTpeenuTeNb MaTPHIIbI

3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' Makcumymbl U MHUHUMYMBl GyHKIuH. HauOonpliee W HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 CreneHHass GyHKIMS C HaTypalbHBIM M IIeJBIM MoOKa3zareneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccuu. @opmyria CI0XKHBIX MPOIIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMN
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKUIUA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. Haxoxxnenne HanOONbIIero 1 HaUMEHBIEro 3HaueHus (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHOCTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIEHUS
7.5 Koopaunaatsl 1 BEKTOPHI




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

BepositHocTh u ctatuctuka. bynnmosud E.A. (10-11) (ba3oBblit 1 yriryOnEHHBINH )

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

MaremaTtrnueckas BepTukayib. 10—11 kmaccel. YrayOnéHHblii ypoBeHb. Meroandeckoe

nocodue K ydeOHUKY 10 BEPOATHOCTH U CTATUCTHUKE Ul (PU3NKO-MATEMaTHYECKHX KIacCOB
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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