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IMMOACHUTEJIBHASA 3AIINCKA

VY4eOHbiii kypc «BeposTHOCTP M CcTaTUCTUKa» YIIyOJIEHHOIO YPOBHS
SBIIICTCS MPOJODKEHHMEM M PAa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca
yriIyOJa€HHOTO YpOBHS Ha YPOBHE cpesiHero ol1iero oopazoBaHus. Y 4eOHBINH Kypc
npenHazHadeH Uit GOpPMUPOBAHUS Y O0YUAIOIMIMXCS CTATUCTUYECKON KYJIBbTYphI U
ITOHUMAHMS POJIM TEOPUU BEPOSATHOCTEHW KaK MAaTEMATHUYECKOTO MHCTPYMEHTA IS
U3YyYEHHUs CIy4dallHbIX COOBITHH, BEMMYMH U mpoueccoB. [Ipu u3yueHum kypca
oOoramjaroTcsi NPEACTaBICHUS OOYYalOIIMXCS O METOJax MCCIeA0BaHUs
U3MEHYMBOTO MHUpPA, pa3BUBACTCS MOHMMAaHHWE 3HAYUMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepxaHue ydeOHOro Kypca HAalpaBiI€HO Ha 3aKpEeIUICHWE 3HAHUH,
NOJTyYEHHBIX MPU U3YYEHHH Kypca Ha YPOBHE OCHOBHOT'O OOIIEero oopa3oBaHus, U
Ha pa3BUTHE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3aUMOCBS3AX MEXIY
HAMM Ha B@XKHBIX NPHUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAOLIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPEACTABICHUE O
Hanbosee ynoTpeOUTENbHbIX U OOIIMX MAaTEMAaTHYECKUX MOJIENSIX, UCIIOJIb3YEMBbIX
JUIsL  ONMCAaHUSl  AHTPONOMETPUYECKUX U JIeMOrpauuecKux  BEIUYHH,
MOTPEIIHOCTE B pa3NIU4YHbIe pPOJa H3MEPEHUSX, UIMTEIHHOCTH Oe30TKa3HOU
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBJICHUN U IIPOLIECCOB
B oOmecTtBe. YueOHbI Kypc sBisieTcss 0a30il Uii OCBOEHUS BEPOSITHOCTHO-
CTAaTHCTUYECKUX METOJIOB, HEOOXOJAMMBIX CIIEIIUAINCTAM HE TOJBKO WHKEHEPHBIX
CIIEIMAIIBHOCTEN, HO TAaKXE€ COLMAIBHBIX M ICUXOJOTMYECKHUX, IOCKOJIBKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKHA B 3HAUUTEJIbHOM MEpe MCHOJB3YIOT ammapar
aHanmu3a OoNbIIMX JaHHBIX. lleHTpanbHyI0 4YacTh y4eOHOTo Kypca 3aHHMaeT
o0CyXJIeHHE 3aKOHa OOJIbIIMX Yucel — (PYHIAMEHTAJIbHOTO 3aKOHA IMPUPOIbI,
UMEIOILEro MaTeMaTHYECKyI0 (popMaIn3aluio.

B cooTBeTcTBUM € YyKa3aHHBIMU LIESIMU B CTPYKType Y4eOHOro Kypca
«BeposiTHOCT, M cTaTHCTHMKa» Ha yriayOJEHHOM YPOBHE BBIIEICHBI OCHOBHBIE
coziepkatenbHble TUHUU: «CiaydaiiHble cOObITHSI U BeposiTHOCTU» U «CiyuyaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID).

[ToMrMMO OCHOBHBIX JIMHUW B y4€OHBIA KypC BKIIIOUEHBI SJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOMUMBIC I TIOJHOLIEHHOTO OCBOCHHUS
MaTepuaia JaHHOTO Y4eOHOTrO Kypca M CMEXKHBIX MaTeMAaTUYECKUX YYEOHBIX
KyPCOB.

Conepxxanue nuHUM «CryyaiiHple COOBITHS M BEPOSATHOCTH»  CIIY)KUT
OCHOBO# st (D OpMHUPOBAHUS TPEJACTABICHUN O pacTpeAesieHUH BEPOSTHOCTEU
MEKy 3HAYCHHUSMU CIIyYalHBIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHON
JVHHUM 3aHUMAET U3YYEHHE T€OMETPUUECKOr0 M OMHOMHAJIBHOTO paclpeieieHU 1



3HAKOMCTBO C MX HEMPEPBIBHBIMU aHAJIOTaMH — MOKAa3aTEIbHBIM U HOPMAJIbHBIM
pacrnpeneieHusIMH.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIy4alHBIMU  BEJIMYMHAMU U
pacrnpe/iefieHUs MM, aKIEHTUPYIOT BHUMaHWE OOYy4YaloIIMXCSd Ha ONUCAHUU W
U3YUYCHUU CIyYalHbIX SIBIICHUN C MOMOIIbIO HEMPEPHIBHBIX (QyHKIMNA. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PaclpeesICHHUSIM.

B ydeOHOM Kypce mpeaycMaTpHBAETCs O3HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIy CIy4yalHbIMM BEJIMYMHAMU U OINHUCAHUE ITOM CBSA3U C IOMOIIBIO
KodhuieHTa KOppensiuu M €ro BbIOOPOYHOTO aHajgora. OTH AJIEMEHTHI
COZIEpKaHUS Pa3BUBAIOT TEMY «JlHMarpaMmbl pacCEMBaHUs», U3yYCHHYIO Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHHs, ¥ BO MHOTOM OIMPAIOTCSl HAa CBEACHUA U3
KypCOB aireOpbl U TEOMETPHH.

Emé ommH smeMeHT  coAep)KaHWs, KOTOpbIA  Mpejaraercss  Ha
O03HAKOMUTEIIbHOM YPOBHE — TIOCJIEAOBATEIbHOCTh CIIyYalHBIX HE3aBHUCUMBIX
cOOBITHH, HACTYNAIOIIUX B €IUHUILY BpeMeHU. O3HAKOMJICHUE C pacipeielieHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT pPAa3BUBAIOUIUMN XapakTep U
SIBISICTCSI aKTYaJbHBIM JUIsI OyIyImmX aOUTYpHEHTOB, MOCTYIAIOMNX HA Y4eOHBIC
CIEIUATIBLHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAyKaMH, IICUXOJOTHEH U
yYIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kypca «BepoATHOCTP W CTaTUCTUKa» Ha
yIIIyOJI€eHHOM ypoBHE oTBoauTCs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B
Henenmo), B 11 kimacce — 34 yaca (1 gac B Henemo).



COJEPXAHUE OBYUYEHUA
10 KITACC

['pad, csa3ubIN rpad, myTH B rpade: ukisl U nenn. CTeneHb (BAJICHTHOCTS)
BepuuHbl. ['padsl Ha mIockocTH. JlepeBbsi.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4alHbIE COOBITHS. DIIEMEHTApHBIC
coObITusl (Ucxoapl). BeposTHOCTH ciydailHOro coObiTus. biu3ocTs 4acToTsl U
BEpPOATHOCTH  cOObITUH.  CnyyailHple  ONBITBI  C  PaBHOBO3MOXXHBIMHU
3JI€MEHTapPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: NTepeceueHne, 0ObEAUHEHNE, TPOTUBOMNOIOKHBIE
coObITus. Jlnarpammel Ditnepa. @opMyiia COKEHHS BEPOATHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBo CiydaillHOTrO
skcriepumenTa. @opmyia nonHoit BeposatHocTu. Dopmyna baiieca. HezaBucumbie
COOBITHSL.

bunapHbIil ciydaiiHblid ONBIT (MCIIBITAHUE), YCIIeX U Heyaadya. HesaBucumblie
ucnbiTadus. Cepusi HE3aBUCUMBIX MCIBITAHUN 10 MepBoro ycnexa. IlepectanoBku
u (aktopuan. Yucno couertanmii. Tpeyrompuuk Ilackams. dopmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucHbITaHUNA bepuymmu. CrydaiiHelid  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuaitHas  BenuuuHa. Pacnpenenenne  BepodTrHocteil.  [{uarpamma
pacopenenenus. Onepanuy HaJ CIy4YallHbIMUA BeludrHamMu. buHapHas ciiyyaiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMUAJIBHOE.

11 KJIACC

CoBMeCTHOE pacrpeeicHue ABYX CIy4YalHbIX BelnunH. HeszaBucumbie
CIIy4aiiHbI€ BEJINYUHBI.

MatemaTnueckoe OXHUJAHUE CIy4dailHOM BeJNWYMHBI (paclpenesieHus).
[Ipumepsl MpUMEHEHUsT MaTeMAaTHUYECKOro OXHUAAHHS (CTpaxoBaHHUE, JIOTEPEs).
MartemaTtnueckoe OXKuJaHue OMHAPHOUW CIy4yailHOW BENIMYMHBL. MareMaTudeckoe
OKMJIaHWE€ CYMMBI  CIIy4allHBIX BEJIWYMH. MaTemMaTuyeckoe  OKHUJIaHUE
reOMETPUUECKOr0 M OMHOMHAJIBHOTO paclpeleIeHHMN.

Jucnepcuss ©  CTaHAAPTHOE  OTKIIOHEHWE  CIy4allHOW  BEJIWYMHBI
(pactipenenenus). Jlucrepcust OMHApHO# CcydaliHON BeMYWHBI. MaTeMaTndeckoe
0’KHJIaHWE€ MTPOU3BEJICHUS U JUCIIEPCHUS] CYMMbI HE3aBUCUMBIX CITyYalHbBIX BEJIHYH.
Jluciepcuss W CTaHAAPTHOE OTKIOHEHHWE OWMHOMHUAIBHOIO pACHpPEEIICHHUS.
Jlucniepcus U CTaHIapTHOE OTKJIOHEHUE T€OMETPUUECKOr0 PaCIIPECIICHHUS.



HepasenctBo YeObiméBa. Teopema YeOwiméBa. Teopema bepnymiu. 3akon
OonpmMX  yucen.  BpIOOpouHBIA  MeTOH — uccaeAoBaHWil.  BeiOopouHble
XapakTepuCcTUKU. OLIEHUBAaHUE BEPOSTHOCTH COOBITHS MO BHIOOPOYHBIM JAHHBIM.
IIpoBepka NpOCTEUIINX TUIIOTE3 € IIOMOLIBIO U3YYEHHBIX PACIIPEIEICHUMN.

HenpepsiBHble citydaiiHple BenuuuHbl. lIpumepbl. DyHKIMS IIOTHOCTH
BEPOSATHOCTH pacupenesicHus. PaBHOMepHOE pacnpelneneHne M €ro CBOMCTBA.
3agauu, NPUBOAAIINE K TOKA3aTEILHOMY PACIPEAECICHUIO. 3a/1a4, IPUBOISAIINE K
HOPMaJIbHOMY  PAacCHpPENEIICHUIO. OyHKIMA IJIOTHOCTH BEPOSATHOCTH
NOKa3aTeJNbHOI0 pacnpeeseHus, GyHKIUS II0OTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpenenenus. OyHKIUA INIOTHOCTH U CBOWCTBA HOPMAJIBHOT'O PACIIpEACIICHUS.

ITocoenoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHUCHMBIX  COOBITHH.  3ajauwu,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapmammst nByx ciaydaitHpix BenuuwH. Koadduiment nuHeHON
koppemsiiui.  CoBMeCTHble  HAOMIOJAEHUS  JABYX  BEIMYMH.  BbIOOpOUHBIN
KO3 GuIUeHT Koppensiuuu. Pasnuuue Mexay JAMHEWHON CBSI3bI0 U IPUUYMHHO-
CJIEACTBEHHOU CBA3bI0. JIMHEHAs perpeccusi, METOI HAMMEHBIINX KBAJPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» (YIJYBJIEHHBIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJ€HAa  POCCHMCKOTO  O0OIecTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
IpoLenyp TpaXkJaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXTAHCKON MJICHTUYHOCTH, YBAKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEH POCCHUICKOr0 Hapoja, ChOPpMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTW)KCHUNW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B IIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUYAs SCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HHU, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh yMEHUS TMPUMEHATh MAaTeMAaTHYEeCKUE 3HAHUA B
MHTEpecax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PM3MUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
pasnmuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMU, YMEHHUE COBEpIaTh OCO3HAHHBIM BHIOOP
Oynymed mnpodeccur U peaqu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTreéMaTH4ecKoMy  OOpa3oBaHUIO U



caM0oOOpa30BaHUIO Ha TMPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTHYECKHUX 33/1a4 MaTEMaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0TN4eCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAHUE BIMSHUS
COIMAIbHO-DKOHOMHYECKUX TPOILIECCOB Ha COCTOSIHUE MPUPOJAHONU M COIMAIBHOU
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX TPOOIEM, OpHUEHTAITHS
Ha TIPUMEHCHHE MATeMAaTHYCCKUX 3HAHWM I pemieHus 3amad B 00JacTh
OKPYKaIOIIeH Cpe/bl, IUIAHUPOBAHUE IIOCTYIIKOB W OIEHKH WX BO3MOXHBIX
MOCJICJICTBUM ISl OKPYKAIOIIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTHYeCKOH HayKh KakK cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTaloB ¢
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTUS 1MBHWIM3AIUH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH M MaTEeMaTUYeCKOM KYJIbTYpOW KaK CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYI0 W WCCIEI0BATEIBCKYIO ACSITEIBHOCTD
WHINBUYaJTEHO U B TPYTIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble 1ornueckue aAeiicTBu:

BBISIBJSITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHAMH, (OPMYIHPOBATH
oTpe/ielIeHUs] MOHATHM, YCTAHABIMBATh CYIIECTBEHHbBIN MPU3HAK KIIAcCU(]DUKAIINY,
OCHOBaHHUS J1J1s1 0000IICHUS U CPAaBHEHUSI, KPUTEPUU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (HOpMyIUpOBaTH H  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MAaTEMATUUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX U YTBEPXKICHUSX, MpeIIaratb KPpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIHHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBAaTh apTyYMEHTAIIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKACHHUS U BHIBOJIBI;

BEIOWPATh CIMOCO0 pemeHnus y4eOHOW 3adadd  (CpaBHHUBATh HECKOJIBKO
BApHAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXONAUMH ¢  y4ETOM
CaMOCTOSTEJILHO BBIICNICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMUA,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHMEe,  MpolieMmy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHpOBaTh THUIMOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, MCCIIEIOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOTro 00beKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SIBICHUSIMU, MPOIIECCAMU;

CaMOCTOSTENIHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yibTaTam
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLIGHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHNUH;

POrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpPOIECcCa, a TakKXKE BBIIBUTATH
MIPEIIOIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanueii:

BBISIBIISITH AeUIMTHI UHPOpPMALUU, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIPOC U JUIsI pEIICHUs 3a]1auH;

BbIOMpaTh MH()OPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATD,
CHUCTEeMAaTH3UPOBaTh U HWHTEPIPETHPOBATH WHGOPMAIMIO PA3TUYHBIX BHUAOB U
(dopM npeacTaBIeHUs;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WLTIOCTPUPOBATh rpapuuecKy;

OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENIBHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPMHUMATh U ()OPMYJIUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBHUIMU H
HeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUs 3a7auH,
KOMMEHTHPOBATH MOJYUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMON TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyd, BBICKA3bIBAaTh HJEH, HalleJeHHbIE Ha IIOMCK
pEllIeHUsA, COMOCTAaBISATh CBOM CYXICHHUS C CYXKICHUSMH JPYyTHUX Y4YaCTHHUKOB
nuanora, oOHapy>KHBaTh Pa3jIU4Me M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
bopMyIIHpOBATH Pa3HOTIIACHS], CBOM BO3PAKECHUS;

MPECTABIATh PE3YIbTAThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEOBaHMUS,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMaT BBICTYIUICHHUS C Y4E€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryjsiTuBHbBIE YHUBEPCAJbHbIe YUueOHbIE J1eiiCTBUSA
Camoopranusamnus:



COCTaBJIAThH IUJIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCO0 PEIICHHS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU WH(OpMAITHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEJJIEKT:

BJIaJIeTh  HaBBIKAMU  IIO3HABATEIbHOM  peduiekcuM Kak  OCO3HAHUSA
COBEpIIAEMbIX JAEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CaMOKOHTPOJIS TIpoIlecca W pe3yibTaTa peIIeHUs
MaTeMaTUYECKOM 3a4auH;

MPEBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 33J1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEATECIIbBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJCHHBIX OIMMOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IETH U YCIOBUAM, OOBSICHITH IPHUUHBI
JIOCTUKEHUS WIM HEJOCTUXKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh W MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThl mNpU pelleHHH Y4YeOHbIX 3ajady, NPUHUMATH II€JIb COBMECTHOM
JeSATEeIIbHOCTH, IUIAHUPOBATh OPraHU3AIlUI0 COBMECTHOM pabOoThl, paclpeneisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJbTaT padOThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOAECH;

y4acTBOBATh B TPYIIOBBIX GopMax padboTsl (00CYKIaeHHs, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» M HHBIC), BBINOJIHATH CBOIO 4YacTh pabOThl U
KOOPJAMHUPOBATh CBOU JCHCTBHS C JPYTMMH YJE€HAMH KOMAaH/bI, OIICHUBATh
Ka4eCTBO CBOEr0 BKJIaja B OOIIUI MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUAL.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiicss Hay9IuTCs:

CBOOOJITHO OTIEPUPOBATH MOHATUAMHU: Tpad, Tiockuil rpad, cBs3HBINA rpad,
nyTh B rpade, lemnb, IUKI, JEpeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4YalHOTO
IKCIICPUMECHTA;

CBOOOJTHO OIEPUPOBATH TMOHATHSIMH: CIYYalHBIA SKCIECPUMEHT (OIIBIT),
CIy4ailHO€ COOBITHE, PJIEMEHTAPHOE ClIydyallHOE COOBITHE (IJIEMEHTApPHBIN UCXO.)
CIIy4yallHOTO  ONBITa, HAXOAUTh BEPOSITHOCTH COOBITUH B  OMbBITaX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXOJUTh U (POPMYyIHPOBATH COOBITHS: MEepeceucHue, OObEeIUNHEHNE JaHHBIX
cOOBITHH, COOBITHE, TPOTHBOIMOJIOKHOE TaHHOMY, HCIIOJIB30BaTh JIHUArPaMMBbI
Diisiepa, KOOPAMHATHYIO MIPSIMYIO JJIS PEIICHMs 3a/a4, MOJIb30BaThCsl (POpMyIIon
CJI0KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEN JBYX U TPEX CIyYalHbBIX COOBITUH;



OIIEpUPOBATH  TOHITUAMMU: YCIOBHAs  BEPOSITHOCTB, YMHOKEHUE
BEPOSTHOCTEH, HE3aBUCHUMBIC COOBITHS, JIEPEBO CIYYalHOTO DKCIICPUMEHTA,
HaXOJUTh BEPOSATHOCTH COOBITHH C TIOMOIILIO TIpaBWja YMHOXKCHHS, JepeBa
CIIy4allHOTO OIBITA, MCMOJIb30BaTh (OPMYITY TMOJHOM BEPOSTHOCTH, (POPMYITY
baifeca ipu pemnieHun 3a7a4, onpeaeisaTh He3aBUCUMOCTh COOBITHI TI0 hopMyJie U
10 OPraHU3allN CIIy4YaiiHOTO SKCIIEPUMEHTA;

MPUMEHATh W3yYCHHBIE KOMOWHATOpHBIC (OPMYNIBI IS TEPECUUCICHUS
3JIEMEHTOB MHOKECTB, 3JIEMEHTApPHBIX COOBITUM CIy4allHOTO OMBITA, PEHICHUS
3374 110 TEOPUU BEPOSITHOCTEM;

CBOOOJIHO  ONEPUPOBATH TMOHATHUSMU: OWHAPHBIA  CIIy4allHBIA  OMBIT
(ucnipITaHue), ycrnex M Heyjlaya, HEe3aBUCHUMBIC HCIIBITAHUSA, CEpUsl MCIBITAaHUMH,
HaXOJIUTh BEPOSTHOCTH COOBITHI: B CEPUH HMCIBITAHWHA 10 TIEPBOTO YCIexa, B
cepuu UCHbITaHUM BepHyIiu, B OMbITE, CBA3aHHOM CO CIIy4YallHbIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEpUPOBATh MOHATUSMU: CIydaliHas BEJIMYMHA, paclpeiesicHue
BEPOSITHOCTEH, JuarpamMma pacnpeiesieHus, OuHapHas CciydailHas BeJIWYWHA,
reoMeTpUYECKoe, ONHOMHUAIILHOE pacIpe/ieiieHuUE.

K koniry 11 kiacca o0yJaroniuiics Hay4uTcs:

OIIEpUPOBATh TOHATUSMHU: COBMECTHOE PACIPEACIICHUE ABYX CIIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOT'O PACIIPEICICHUS JBYX CIy4ailHBIX
BEJIIMYUH ISl BBIJCIICHUS PACHPEICIICHUS KaXJ0M BEIMYUHBI, ONPEACICHUS
HE3aBUCHUMOCTH CITy4YalHbIX BEJIMYUH;

CBOOOJITHO OTIEPUPOBATH MOHATUEM MATEMATHYECKOTO OXHUIAHUS CIydalHON
BEJUYMHBI (pacnpenesicHus1), MPUMEHSITh CBOMCTBA MAaTeMAaTHYE€CKOTO OXKUJAHUs
IIpY pPENICHUH 3a7a4, BBIYHCIATh MaTEeMAaTHUYECKOE OXKHJIAaHWE OMHOMHAIBHOTO U
F€OMETPUYECKOTO PACIIPEICIICHUN;

CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: JUCIIEPCUS, CTAaHIAPTHOE OTKIOHEHUE
CIIy4allHOW BEJIWYMHBI, IIPUMEHATH CBOWCTBA JIUCIEPCUU CIIyYaWHOU BEJIMYHUHBI
(pactipeneneHusi) ONpH PEIICHUM 3ajlad, BBIYUCISATH JTUCIIEPCUI0 W CTAHIAPTHOE
OTKJIOHEHHE TEOMETPUUYECKOr0 1 OMHOMHUAIBLHOTO pacipeieieHui;

BBIYUCIISITh BHIOOPOYHBIE XaPAKTEPUCTUKU IO TAHHOW BHIOOPKE U OLICHUBATH
XapaKTEePUCTUKU TEHEPaJbHOM COBOKYMHOCTH J@HHBIX 10  BBIOOPOYHBIM
xapaktepuctukaMm. OIeHUBATh BEPOSITHOCTA COOBITHII U MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKUE TUIOTE3BI, MOJIb3YSACh U3YUYCHHBIMU PACTIPEACICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHme pa3iesioB U TeM (undposBbie)
Ne ni/nn KonTposbu IIpakTHyeck
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
ble padoThI ue padboTbl pecypesI
1 DJIeMeHTHI Teopuu rpadoB 3
) CrnyyaiiHble OTBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOATHOCTH COOBITHI
Omnepanuy HajJ MHOKECTBAMH U
3 coObITusiMH. C10’K€HNE U YMHOKEHUE 5
BEPOSITHOCTEN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITHS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu 1ocien0BaTeabHbIX UCTIBITAHUN.
5 Ucnwitanus bepaymiu. CiaydaitHblit BEIOOp 5
13 KOHEUYHOU COBOKYITHOCTH
6 CiydaiiHble BETUYMHBI U pacipeieseHus 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0




11 KIIACC

Ne i/

HaumeHoBaHuUe pa3/iesioB U TEM
MPOrpamMmbl

KoanuyecTBO 4acoB

Bcero

KonTposabu
ble padoThl

IIpakTHyeckn
e padoThbl

DJIeKTPOHHBIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

3aKoH OOJBIINX YHCET

DJIEeMEHTHl MAaTEMAaTHYSCKOM CTaTUCTUKU

HenpepsiBHBIE CilyyaliHbIE BETUYUHBI
(pacripeenienusi), MoKa3aTeIbHOE U
HOpPMAaJIbHOE pacIpeieeHus

Pacnpenenenue Ilyaccona

CBs3b MCKOY CﬂyqaﬁHBIMH BCJIMYNMHaAMU

O0001IEHHE U CUCTEMATU3ALIUS 3HAHUN

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposbu
ble padoThl

IIpakTHyec
KHe padoThl

JlaTa
U3y4eH
us

DJIeKTPOHHBIE
nmudposbIe
oOpa3oBaTesibH
ble pecypchl

I'pad, cBs3HBIN Tpad, mpeacTaBICHUE
3aJ1auu C MOMOIIIBIO rpada

Crenenb (BaJIeHTHOCTb) BepiIuHEbL. [1yTh B
rpade. Llenu u nuKIIBI

I'padbr Ha mnockoctu. [lepeBo ciydaitHOro
IKCIIEPUMEHTA

CiydaifHbie SKCTIEPUMEHTHI (OTIBITHI) U
cilydaifHble COOBITHS. DIeMEHTapHbIC
cOOBITHS (MCXOIBI)

BeposiTHOCTB CITy4aifHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMH JICMCHTAPHBIMU
COOBITUAMHU

BeposTHOCTE CllydaliHOTO COOBITHS.
BeposTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITUAMHU

[Tepeceuenue, oObeIMHEHNE MHOXKECTB U
COOBITHIA, TPOTUBOTIOJIOKHBIC COOBITHS.
dopmyiia CIOKEHHs BEPOSATHOCTEH

YcnosHas BCPOATHOCTD. YMHOXEHUE




BeposiTHOCTEN. DopMyIia yCII0BHON
BEPOATHOCTH

YcnosHas BCPOATHOCTD. YMHOXEHHE

9 BeposiTHOCTE. Dopmyria ycIoBHOM
BEPOSITHOCTH

10 ®opmyIa NOJHON BEPOATHOCTHU

11 ®opmyna baiteca. HezaBucumbie coObITHS

12 KomOunaropHoe npaBuiio yMHOKEHUS.
[TepectanoBku u pakTopual

13 Yucno coueranunt. TpeyronpHuk Iackans

14 ®dopmyna ounoma HeroToHa
Kontponbnas padota Nel: "I'padwr,

15 BEPOSATHOCTH, MHOKECTBA,
KOMOMHaTopuka'
bunapHbIii City4aiiHbIN OIBIT (UCTIBITAHKE),

16 ycnex u Heynaada. HezaBucumoie
ucnbiTanusi. Cepus He3aBUCHUMBIX
WCIIBITAHUH J0 MEPBOro ycruexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUN J10
NIEpPBOTO ycrexa

18 Cepust HE3aBUCUMBIX MCITBITAHUM
bepnynnu

19 CriyualiHblii BBIOOP U3 KOHEUHOU
COBOKYITHOCTH

20 [IpakTrueckas paboTa ¢ UCIIOJIb30BAaHUEM
AJIEKTPOHHBIX TAOJIHUIL

21 Cnyuaitnas BennunHa. Pacnpenenenue




BEpOATHOCTEN. [lnarpamma pacrpeneieHus

22

Onepanuu HaJ Clly4ailHbIMU BEJIMYUHAMM.
[Tpumeps! pacnpeneneauii. bunapnas
CIy4aiiHas BEJIMYMHA

23

reOMeTpI/I‘ICCKOC pacapeaciCHuc.
bunomuanbpHOE pacupeaciiCHuC

24

MaremaTtuueckoe 0KUaHue CIy4anHon
BeIMUUHBL. COBMECTHOE pacipeiesicHue
JIBYX CIy4aillHbIX BEJIHMYUH

25

HesaBucumsble cinydaliHbIe BEIMYHHBI.
CBolicTBa MaTEMaTUUECKOTO OKUIAHMSL.
MaremaTrueckoe 0OXuaaHue OMHApHOU
CIIy4aiiHOM BEJIUYUHBI

26

MaremaTtnueckoe oxxugaHue
r€OMETPUUECKOr0 U OMHOMHUATBLHOTO
pacnpeneneHui

27

Hucnepcust u cTaHAapTHOE OTKIOHEHUE

28

Jucnepcust OMHapHOM Ciy4aitHON
BenuuyuHbL. CBOICTBA AMCHEPCUH

29

MaremaTndeckoe OXXuJgaHue
IMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HE3aBUCHUMBbIX CﬂyqaﬁHBIX BCJINYHNH

30

[IpakTHueckas paboTa ¢ UCIOJIb30BaHUEM
3JIEKTPOHHBIX TAOJIHUI]

31

Jucniepcrst OMHOMHAIBLHOTO
pactpenenenus. [Ipakruueckas pabora ¢
UCTIOJI30BaHUEM IJIEKTPOHHBIX TAOIHUI]

32

O0001IEHHE U CUCTEMATU3ALIMS 3HAHUN




KonTponbnas padorta Ne2: "HcnbiTanus

33 bepnymnu. Cinyyalinple BETUUHUHBI U 1
pacnpenenenus"

34 O06o001IeHre U cucTeMaTu3alus 3HaHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

Kounrtpoun
HbIe
padoTbI

IIpakTH4ec
KHe padoThl

JlaTa
HU3yYeH
us

DJIeKTPOHHBIE
nmudposbIe
oOpa3oBaTesibH
ble pecypcehl

HepasenctBo YeOriieBa. Teopema
YeoOnmmesa. Teopema bepryinu. 3akoH
OOJIBIIINX YKCEeTT

HepasenctBo YeOriieBa. Teopema
YeoOrmmesa. Teopema beprynu. 3akoH
OOJIBIIINX YKCEeTT

HepasenctBo UeoOnimena. Teopema
YeoOnimena. Teopema bepuyninu. 3akoH
OOJIBIIIUX YKCEeTT

Br100poYHBIi METOT MCCIIEIOBAHUMA

HpaKTI/I‘ICCKaﬂ pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_I

I'enepasibHast COBOKYIIHOCTD U CIIy4YanHas
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTiukamu. OLieHKa CPeIHEro U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
IIOMOILBIO BEIOOPOYHBIX XaPaKTEPUCTUK

I'enepasibHast COBOKYIIHOCTD U CIIy4YanHas
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTiukamu. OLieHKa CPeHEro U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX XaPaKTEPUCTUK




OneHnBaHue BEPOATHOCTEH COOBITHH TTO
BBIOOpKE

Craructuueckas runoresa. [Ipoepka
MPOCTEUIINX TUITOTE3 C MOMOILBIO CBOMCTB
W3YYEHHBIX pacpeneIeHun

10

CraTtucTuueckas THIIOTE3a. HpOBepKa
HpOCTGﬁH.IPIX TUIIOTE3 C ITIOMOIILIO CBOMCTB
HN3YUYCHHBIX pacnpeﬂeneHI/Iﬁ

11

HpaKTI/I‘ICCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_I

12

[IpuMeprl HENPEPBIBHBIX CIy4YalHbIX
BeIM4MH. OyHKIHA ITIOTHOCTH BEPOATHOCTH

13

PaBHOMepHOE pacnipenenenue. [Ipumepsl
3aa4, IpUBOJAIINX K ITOKA3aTCIIbLHOMY U K
HOPMAaJIbHOMY paclpeaeICHUIM

14

CDYHKIII/IFI IIJIOTHOCTHU BEPOATHOCTHU
IMOKAa3aTCJIbHOro paclpeCaCiICHUA

15

CDyHKI_[I/IH IVIOTHOCTH BEPOATHOCTH
HOPMAJIBHOI'O paCclIpCaACICHUA

16

ITocnenoBaTenbHOCTh OJUHOYHBIX
HE3aBUCUMBIX coObITHiA. [IpuMep 3amaun,
npuBoALIeH K pacnpenenenuto [Tyaccona

17

HpaKTI/I‘ICCKaﬂ pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_I

18

KoBapuanus AByx ciay4alHBIX BEJIMYUH.
KoaddumumenT xoppensunn

19

CoBMecTHBIE Ha6J'IIO,I[eHI/I$I ABYX BCJIIMYNH




20 Bri6opounsiii koappunmeHT Koppensumn

71 Paznuuue Mex 1y TMHEWHON CBA3BIO U
IIPUYMHHO-CIIEICTBEHHOM CBA3bIO

22 Jluneitnas perpeccus

3 [IpakTrueckas paboTa ¢ UCIOJIb30BAaHUEM
DJIEKTPOHHBIX TAOJINIL

24 [IpencraBneHne TaHHBIX C ITOMOIIBIO TAOJINIT
Y MarpaMM, OIKUCATeNIbHasA CTATUCTUKA

)5 OnbIThl ¢ paBHOBO3MOXHBIMHU
3JIEeMEHTapHBIMU COOBITUSIMU

26 Brrancienue BeposaTHOCTEH COOBITHIA C
npuUMeHeHHueM (hopMyI
Brruncnenue BeposiTHOCTEH COOBITHIA C

7 MIpUMEHEHUEM IrpaUIECKUX METOJIOB:
KOOpAWHATHAs npsiMasi, 1€peBo, TuarpaMma
Ditnepa

28 CrnyyaliHbple BETMUHHBI U paclpeesieHus

29 MaremaTH4eCKO€ OKUJAHUE CITyYAHHON
BEJIMYMHBI

30 MaremaTHdeCcKO€ OKUJAHUE CTyYAHHON
BEJIMYMHBI

31 KonTponbhas padora: "BeposTHOCTh U
cTaTucTuka"
Brranciienne BeposaTHOCTElH COOBITHIA C

32 npuMeHEeHHEM (HOpMYIT U TpaduIeCKUX
METOJIOB

33 Brrunciaenue BeposITHOCTEH COOBITHIA ¢




npuMeHeHneM (GOopMyIT U TpaguuecKux
METOJIOB

Ciryuyalinbple BETMUHMHBI U PacIpEeIICHNUS.
34 MareMaTnuecKkoe 0KUAAHUE CITy4aiHOU

BCJIMYHNHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KIIACC
Kon
nposeps .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
emoro o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero o01ero 0opa3oBaHus
pe3yJibTa
Ta
6 Teopust BeposiTHOCTEN M CTaTUCTHKA
6.1 UuTath U CTPOUTH TAOJIUILIBI U JUATPAMMBI
60 OnepupoBarh MOHATUSIMU: CpelHee apudmeTHdeckoe, MeauaHa, HauOoJIblIee,
HaWMEHbIIIEE 3HAUCHHE, Pa3MaX MAacCUBA YHMCIOBBIX JAHHBIX
OnepupoBarTh MOHATUSIMHU: CIIy4alHBIM SKCHEPUMEHT (OIBIT) M CIydaiHOe
COOBITHE, IJIIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIA HCXOJ) CIYYalHOTO OIBITA;
6.3 HaxOJUTh BEPOATHOCTH B OMBITaX C PABHOBO3MOXKHBIMHU  CIy4alHBIMU
COOBITHSIMH, HAXOJHWTh W CPABHUBATh BEPOSTHOCTH COOBITHA B HM3yYEHHBIX
CIIy4alHBIX SKCIIEPUMEHTaX
Haxomuts u opmynupoBaTh COOBITHS: MepecedyeHrue U OObEIUHEHHE JTaHHBIX
6.4 COOBITHI, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TIOJB30BaThHCS
' auarpaMmamMu Disiepa U GOPMYJION CIIOXKEHUS BEPOSTHOCTEH TPU PEIICHUH
3aja4
OnepupoBarh MOHATUSMH: YCJIOBHAsi BEPOSITHOCTb, HE3aBUCHUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOSITHOCTH C MOMOIIBIO MPaBHJIa YMHOXKEHHMsI, C TTIOMOIIBIO JIepeBa
CIIy4ailHOrO OmbITa
6.6 [TpumeHsITh KOMOMHATOPHOE MPABHUIIO YMHOXKEHUS IIPU PEILICHUU 3a7a4
OnepupoBarh TMOHATHUSIMU: HCIBITAHUE, HE3aBUCHUMBIC WCIIBITAHUS, CEpUs
6.7 UCIBITAHWN, YCIEX W HEyJada; HaXOAWTh BEPOSITHOCTH COOBITUH B CEpHUH
' HE3aBUCHMBIX MCTBITAHUN JI0 TMIEPBOrO yCIexa, HaXOAUTh BEPOATHOCTU COOBITUI
B cepuHU uctibiTanui bepHysu
6.8 OnepupoBarh MOHATUSIMU: CIIydaiiHasi BETUYMHA, PACIIPECIICHHE BEPOSTHOCTEH,
JUarpaMMa pacrpeaesieHus
11 KJIACC
Kon
nposepst .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
:t;’;;bT 0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpPeIHEro o01mero 00pa3oBaHusi

aTa




Teopust BEpOATHOCTEN U CTATUCTUKA

CpaBHI/IBaTL BCPOATHOCTH 3HAYEHH I CJ'Iy‘lEIfIHOfI BCIIMYHHBIIIO PACIPCACICHHUIO

> WIX C TIOMOIIBIO TUarpaMm
OnepupoBaTh MOHSATHEM MAaTEMaTHYECKOTO OXXHMJAHUS, MPUBOAHUTH MPUMEPHI
52 TOr0, Kak MPUMEHSCTCS MaTeMaTHYeCKOE OXUIAHUE CIYy4YaiiHON BEIHYMHBI,
HAXOJIUTh MaTEMAaTUIECKOE OXKHJIAHKE 110 JAHHOMY PacIpeIeICHHIO
53 HNmets npencraBieHue o 3aKOHE OOJIBIIUX YHCETT
5.4 HmeThb nipecTaBiIeHrE 0 HOPMAIILHOM PaclpeeICHIH




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Ko

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBneHue JaHHBIX C MIOMOIILIO0 TabuuIl U quarpamm. CpenHee aprupMeTHYECKOE,
MeuaHa, HanOoJIbIllee U HAaMMEHBIIEe 3HAYCHUS, pa3Max, JHUCIEPCHUS U CTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CrnyyaliHble SKCIIEPUMEHTHI (OTBITHI) U CIIydalHbIe COOBITHS. DIeMEHTapHbIE COOBITUS
(ucxonpl). BeposATHOCTH Ciy4ailHOrO COOBITHA. bBIM30CTH YAaCTOTHIM BEPOSTHOCTU
coObiTuii. Cny4aiiHble OMNBITHI C PAaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITHSIMH.
BeposiTHOCTH COOBITHI B ONBITAXC PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU

6.3

Onepanuu HaJ COOBITUAMU: TIEpeceueHne, 00beINHEHUE, TPOTUBOIMOIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmya cloKeHUs BEPOATHOCTEH

6.4

VcnoBHass  BEpPOSATHOCTb.  YMHOXEHHUE  BEpOATHOCTEH.  JlepeBO  Ciy4alHOro
skcriepuMenTa. @opmyria MmoHoH BeposiTHOCTH. HezaBucuMbie COOBITHS

6.5

KomOunaropaoe mnpaBwio ymHoxkeHus. IlepecraHoBku u  QaxTtopuan. Ywucno
couetanuil. Tpeyronapauk Ilackans. ®opmyna 6uHoma HeroToHa

6.6

bunapHblif ciaydaliHbli ONBIT (MCHBITAaHME), yclnex M Heynada. HesaBucuMble
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHBITaHMM 10 mnepBoro ycmexa. Cepus
HE3aBUCHMBIX UCTIbITaHUH bepHysn

6.7

Cnydaitnas BenuumHa. Pacnpenenenue BeposiTHOcTed. Jluarpamma pacnpeneneHusl.
[Ipumeps! pactipeieieHnid, B TOM 9HCIIe TEOMETPUICCKOSH OMHOMHUATHHOE

11 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

TGOpI/IH BepOHTHOCTCﬁ H CTaTUCTHUKA

5.1

UucnoBble XapaKTEPUCTHKU CIIyYaWHBIX BEJIWYUH: MATEMaTUYECKOE OXKHJIaHUE,
JTUCIIEPCUSl U CTAHJIAPTHOE OTKJIOHEHME. [IpuMepbl mpUMEHEHUs MaTeMaTH4YeCKOTO
OXXHMJIaHWs, B TOM YHCJIE B 3ajadaX M3 TMOBCEIHEBHOW KU3HU. MaTemaTH4ecKoe
OXXUJaHWe OWHApHON ciydyailHOW BeNWYHHBI. MaTeMaTH4ecKoe OKUJAaHHE CYMMBbI
CIIy4aiiHbIX BeIHYMH. MaTeMaTHueCcKoe OXKHIaHUEe U AUCIIEPCHS TEOMETPHUECKOTo U
OMHOMHUAIBHOIO paclpeaeeHu

52

3akoH OOJIBIIMX YHCEN W €r0 poiib B HayKe, mpupoae u oOdmecTBe. BriOOpOoUHBIi
METOJI UCCIIEIOBAHUN




53

[IpuMepel  HeENpepsIBHBIX  CIy4alHbIX BeNMWYMH. [loHsATHE O  IUIOTHOCTH
pacnpeneneHus. 3aiaqy, IpUBOAALINE K HOPMaIbHOMY pacnpeseneHuto. I[lonarue o
HOPMAJIBHOM pacIpeieIeHun




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBI CPEJJHETI'O OBIIIET'O OBPA3OBAHU A

Kon
nposepsie
MOr0
TpeOOBaH
us

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30oBaTeJIbHOI NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Brnanenue meromamu J0Ka3aTenabCTB, aJrOpUTMAMU pEIIEHUs 3ajady; yMEHHE
(bopMyIHpOBATh U ONEPUPOBATH MOHATUSAMU: OTIPENICICHNE, aKCHOMA, TEOpEMa,
CIIe/ICTBHE, CBOMCTBO, IIPU3HAK, JI0Ka3aTeIbCTBO, PaBHOCHJIbHBIE
(GOpMYIHpPOBKH; TpPHUMEHATh UX; YMEHHE (OPMYIHpPOBaTH oOOpaTHOE U
IPOTHBOIOJIOKHOE YTBEPXKJIEHUE, NPUBOAUTH IMPUMEPbl U KOHTPIPUMEPHI,
HCIO0JIb30BaTh METOJ MaTEeMaTHYeCKON HMHIYKIIMH; [IPOBOAUTH JOKa3aTelIbHbIE
paccyKJIeHMs NIpU PpEILICHUH 3a/ay, OLEHUBATh JIOTUYECKYK MPaBUIBHOCTH
paccyXeHUI; yMEHHE ONEPUPOBATh MOHATUSAMU: MHOKECTBO, [TOJMHOXKECTBO,
olepaluyd  HaJl  MHOXECTBaMH; YMEHHME  MCIIOJIb30BaTb  TEOPETHUKO-
MHO>KECTBEHHBIN amnmapar JAjs ONMCAaHUs PEalIbHbIX IMPOLIECCOB U SBICHUM U
IPU PELICHUH 33]ad, B TOM 4YMCJE M3 JPYT'HX Y4eOHBIX NpEIMETOB; YMEHHE
OllepUpOBaTh MOHATUAMHU: TIpad, CBA3HBIA Tpad, JepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHME 3a/laBaThb M OMMCHIBATh I'padbl pasIMYHBIMHU CIIOCOOAMU;

MCI0JIb30BaTh Tpadbl IPU PELICHUN 3a]1a4

YMeHHe onepupoBaTh MOHATUAMM: HATYPAIBHOE YHUCIIO, LIEJIO€ YHUCIIO, CTEIECHb
C LeJbIM II0Ka3arelleM, KOpPEHb HaTypaJbHOM CTENEHH, CTENEHb C
palMOHAIBHBIM II0KA3aTelIeM, CTENEHb C JCHCTBUTEIBHBIM IIOKA3aTENIEM,
jorapumM 4ucia, CUHyC, KOCHHYC M TaHT€HC MPOM3BOJIBHOIO YHCIA, OCTATOK
10 MOAYJIO, PAalMOHAJIBHOE YHCIO, HUPPALMOHAIBHOE YHCIIO, MHOXECTBA
HaTypaJIbHBIX, LEJIbIX, pPAlUOHAIbHBIX, JEHCTBUTEIIBHBIX YHCEN; YMEHHE
WCTOJB30BaTh MPHU3HAKK JETUMOCTH, HAMMEHBIIMKA OOIIUH JenuTens U
HauMeHbllee ofliee KpaTHoe, aiaropuT™ EBknmga npu pemieHu 3aaad;
3HAKOMCTBO C Pa3JIMYHBIMM IO3UIIMOHHBIMUA CUCTEMaMHU CUMCIICHHS; YMEHHE
BBIMOJIHATh BBIUUCIIEHHME 3HAUY€HUH M NpeoOpa3oBaHUs BBIPAKEHUH CO
CTETIEHSIMH W JorapupMamu, MpeodOpa3oBaHHs APOOHO-PAMOHAIBHBIX

BBIpa)KeHHfI; YMCHUC OIICPHUPOBATH IIOHATUAMU: IIoCJICI0BATCIIbHOCTD,




apupMeTHUecKasi TPOTPECCUsi, TeOMETpUYecKas TMPOrpeccHs, OECKOHEYHO
yObIBaroIast reomMeTpuyecKas nporpeccus; yMeHue 3aJaBaTh
[IOCJIEZI0BATEIBHOCTH, B TOM YHCIE C IIOMOIIbIO PEKYPPEHTHBIX (HOpMyII;
YMEHHE ONEepUpOBaTh MOHATHAMU: KOMIUICKCHOE YHCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOYJIb U apTyMEHT KOMILJIEKCHOTO Yucia, (opma 3anucu
KOMILIEKCHBIX qucen (reomeTpuyeckas, TPUTOHOMETPHUECKAs U
anreOpanveckas); yMETh IPOHW3BOJAUTH  aApUPMETHYCCKHE JICUCTBUS C
KOMIUIEKCHBIMU YUCJIAMH; IPUBOAUTH MPUMEPHI UCIIOIb30BaHUS KOMIUIEKCHBIX
quCell; OIepUPOBATh MOHATUSIMU: MaTpuLa 2x2 u 3X3, onpeaeauTeslb MaTPULIbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPpCACIINTCIIA

YMeHue omnepupoBaTh MOHATUSMH:  PALMOHAIBHBIE, HPpPALUOHAIbHBIC,
MOKa3aTeNIbHbIe,  CTCTNCHHBIC,  JIOTapU(PMUUYECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE OIEPUPOBATH MOHATHUSIMHU:
TOXKIECTBO, TOXXIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHUI U HEPAaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CUCTEM; YMEHHE peliaTh YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IOMOIIbIO
pa3IMyHbIX MNPUEMOB; pELIaTh YPaBHEHUs, HEPABEHCTBA M CHCTEMBI C
rapaMeTpoM; IMPUMEHATh YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI ISl PELIEHUS
MaTeMaTUYeCKUX 3a7a4 U 3a7a4 U3 PA3IUYHbIX OOJACTeH HAyKH U pealbHOU

KHU3HU

YMeHue  omepupoBaTh  MOHATHSAMH:  (QyHKUUS, YETHOCTh  (DYHKIHH,
NEpUOJUYHOCTh  (YHKIMH, OTrPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (GYHKIMH, HauOojblllee M HAaUMEHbIIEee 3HAYEHUS
(GyHKIMH Ha HOPOMEXKYTKE, HempepblBHAs (YHKIMS, acUMNTOTHI TIpaduka
¢byHKuMH, TepBas W BTOpas MNpPOU3BOJAHAS (YHKIMH, TIE€OMETPUYECKUH U
¢bu3nvYecKuil CMBICT MTPOM3BOIHOM, epBOOOpa3Hasi, ONpeaeIEHHBIA HHTETPA;
YMEHHE HaXOJWUTh AaCHMIITOTH rpaduka QyHKIUH, YMEHHE BBIYHACIATH
MIPOU3BOJIHBIE CYMMBI, TNPOW3BEICHHS, YaCTHOTO M KOMIO3HMIWHU (YHKIIHHA,
HaXO/UTh YpaBHEHHUE KacaTelIbHOW K rpaduKy (yHKIMH; YMEHUE HaXOAMUThb
IIPOM3BOJHBIE AJIEMEHTApHbIX (YHKIUH; YMEHUE HCIIONb30BAaTh MPOU3BOIHYIO
IUIs “ccreoBaHus (PYyHKIMM, HAXOAUTh HAaUOOJIbIINE U HAUMEHbIINE 3HAYCHUS
¢GbyHKUMH; CTpOUTh TIpadUMKM MHOTOWIEHOB C MCIIOJIb30BAaHMEM armapara
MaTEMaTUYECKOr0 aHalIW3a; IPUMEHATH IPOU3BOJHYIO MU HAXOXKACHUS
HaWjy4dyllero pelmeHus B MPUKIAJHBIX, B TOM YHCIE COLMUAIBHO-
HKOHOMHMUECKUX M (PU3NYECKUX 3a/la4yax; HaXOAUTh IJIOUIa U U 00bEMBI GUTYp

C IIOMOIIBIO HHTCIrpaJia; IMPUBOJUTH IMPpHUMCEPbL MaTEMAaTHYCCKOI'O




MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHInanbHBIX ypaBHEHUIH

YMeHue omnepupoBaTh MOHATUSAMHU: Tpapuk (yHKIHH, oOpaTHas (yHKIHA,
KoMno3uuuss GYHKUMH, JMHeHHas (QyHKOMs, KBagpaTU4Has (yHKIHA,
panroHanbHast QyHKIUS, CTeNeHHass (QYHKIMS, TPUTOHOMETpHYECKHe (PYHKIIUH,
o0OpaTHbIE TPUTOHOMETPUYECKHE PYHKIINH, I0KA3aTeNIbHAs U JorapupmMuuecKas
(GyHKIMH; yMEHHE CTPOWTH TpadUKH W3YYCHHBIX (YHKIHUN, BBINOIHATH
npeoOpa3oBanus rpadukoB (YHKIMHA, UCHOIb30BATh I'padUKU Ul U3Y4YECHHUS
MPOIECCOB W 3aBHCHMOCTEH, NpU pEIIeHHH 337ad U3 JPYIHX y4eOHBIX
IIPEIMETOB M 3aJlad U3 pealbHOM JKU3HU; BBIpaXKaTh (popMysaMu 3aBUCUMOCTHU
MEXIy BEIMYMHAMH, HCIOIb30BaTh CBOWCTBA M rpadukm QyHKOUH Ui
pelleHysl ypaBHEHMH, HEpaBeHCTB M 3ajlady C IMapaMeTpaMu; M300paxarb Ha
KOOPJAMHATHON IIJIOCKOCTH MHOKECTBA PELICHUN YPABHEHUI, HEPABEHCTB U MX

CHUCTEM

YMeHue peraTb TEKCTOBbIE 33/1a4M Pa3HbIX TUIOB (B TOM YHCJIE Ha MPOLECHTHI,
J0JIM U YacTH, Ha JBM)KEHHUE, padoTy, CTOMMOCTb TOBAPOB U YCIYT, HAJOIH,
3aJaud W3 00JacTW YHpaBlIeHHS JIMYHBIMH W CEMEHHBIMH (pUHAHCAMH);
COCTABJISITh BBIPAKECHMS, YPABHEHMS, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBHIO
3aJa4u, UCCIIEJ0BaTh MOJIyYEHHOE PEIICHUE U OLIEHUBATh IIPABJONONA00HOCTH
pe3y/ibTaTOB; YMEHHE MOJIEIUPOBATH pEANBHbIE CHUTyallud Ha S3bIKE
MAaTE€MATHKU; COCTABJIATH BBIPAKECHHUsSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBHIO 3a/a4d, UCCIENOBATh IOCTPOCHHBIE MOJCIH C UCIOIb30BAHUEM

ammapara anre0pbl, HHTEpIPETUPOBATh MOMYYCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMH: cpelHee apudmMeTHueckoe, MeIuaHa,
HanOoIplllee M HAaWMEHbIEe 3HAYCHHWs, pa3Max, AWCIEepPCHs, CTaHIApTHOE
OTKJIOHEHHE 4YHUCIIOBOrO Habopa; yMEHHE W3BICKATh, HHTEPIPETUPOBATH
nHpOpPMALIKIO, TPEACTABICHHYI0O B TaONHMIax, Ha JIuarpaMMax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA pPEAIBHBIX INPOIECCOB M SBICHHIA; MPEICTABIATH
MH(OPMAIIHIO C TOMOIIBIO TAOJHIl U JUarpaMM; UCCIEI0BaTh CTATUCTHYCCKUE
JaHHBIC, B TOM YHUCIIE C IPUMEHEHHEM IpaMueCKUX METOIOB M IJIEKTPOHHBIX
CpencTB; rpadMuecKd HCCIEeI0BaTh COBMECTHbIE HAONIOJCHUS C MOMOIIBIO

JYarpaMM pacCEerBaHUs U JIMHEWHOW pErpeccuu

YMeHue onepupoBaTh MOHITHSMM: CIy4alHBIM ONBIT U CIy4yallHOE COOBITHE,
BEPOSTHOCTh CIIy4allHOIO COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTh C
UCIOJIb30BaHUEM TpapUUeCKUX METOAOB; IMPUMEHSTHh (OPMYJIbI CIOKEHUS U

YMHOXEHHUS BEpOSTHOCTEH, (QopMydy TMOJHON BEpPOSTHOCTH, (QOpMyITy




bepraynnu, xkomOuHatopHbie GakTel ¥ (OPMYJIBI; OIEHHBATH BEPOSITHOCTU
pEaNbHBIX COOBITHH; yMEHHE ONEPHPOBATh MOHATUSAMHE: CIy4aliHas BEJIUYMHA,
pacripenieieHue BEpOSTHOCTEH, MaTeMaTH4ecKoe OXKUAAHWE, AMCIEpCUs H
CTaH/apTHOE OTKJIOHEHHE CIYy4allHOW BEIMYHMHBI, QYHKIMH pacIpeaeseHus H
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTENbHOIO M HOPMAJIbHOTO paclpeesCHUN;
YMEHHE HCIIOJIb30BaTh CBOMCTBAa M3YUEHHBIX paCIpeleiCHUI Uil pelIeHus
3aJa4; 3HAKOMCTBO C IMOHATHSIMU: 3aKOH OOJIBIINX YHCEII, METO/IbI BBIOOPOYHBIX
UCCJICJOBAaHMI; YMEHHE NPHUBOAUTH MPHUMEPHI NPOSBICHUS 3aKOHA OOJBIIMX
9yucel B NPUPOAHBIX W OOIIECTBEHHBIX SIBICHUSIX; YMEHHE OIEPHPOBATH
NOHSATHAMHU:  COYETAaHHE, IEePEeCTaHOBKA, YHUCIO  COYETaHWH,  YHCIIO
NepecTaHoBOK; OnHOM HpI0TOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE (DaKThI U
pacCyXIeHHus sl peUIeHUs 3ajad; OIICHUBATh BEPOSATHOCTU peabHBIX
COOBITHI; COCTaBISATH BEPOSTHOCTHYIO MOAEIh M  HHTEPIPETUPOBATH

HOJ'IyLIeHHHﬁ pe3yiabTar

YMeHue onepupoBaTh IMOHATUAMU: TOYKA, MPsAMasd, IUIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUN YroJl, IBYIPAHHBIA yroJl, TPEXIPAHHBIN
yroJl, CKPEIIMBAIOIIUECS NPSMbIE, MAPAJICIBHOCT U MEPIEHIUKYISIPHOCTD
IPSAMBIX M IUIOCKOCTEH, YroJl MEXKAy IpsSMBIMH, YIOJl MEXAYy IpsIMOM H
IJIOCKOCTBIO, YIOJl MEXY IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH,
paccTosiHUE MEXAY HpPSMBIMH, PACCTOSHHE MEKIY IUIOCKOCTSMH; YMEHHE
UCMOJb30BaTh IPU pEIIEHUH 3aJad H3yuyeHHble (aKThl U  TEOpEMbI
TUTAHUMETPUH;, YMEHHUE OIICHWBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpA;
CTPOUTH MAaTE€MaTHYECKHE MOJEIM C ITIOMOIUBK) I€OMETPUYECKUX IOHATHU WU

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU IMMPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAAL (GUTYpBl, O0BEM QUTYDHI,
MHOTOTPaHHUK, MPAaBWIbHBI MHOTOTPaHHUK, CEYEHHWE MHOTOTpaHHUKA, KYO,
napajuiefienunesa, npusMma, nupamuaa, (QUrypa M TOBEPXHOCTh BpaIICHHUS,
MWIMHIP, KOHYC, miap, cdepa, miomanas cdepbl, IUIONAab ITOBEPXHOCTH
MUpaMHIbI, TPU3MBI, KOHyCa, IWIIMHApPA, OO0BEM Kyba, NPSIMOYTOJIHLHOTO
napajuieJienumnea, MUpaMuIbl, MPU3Mbl, IUIUHIAPA, KOHYyCA, I1apa, pa3BEPTKA
[IOBEPXHOCTH, CEUEHUs KOHyca M UWIMHApA, [apaulelibHble OCH WU
OCHOBAHHWIO, CEYEHHE MIapa, TUIOCKOCTh, Kacaromascs cQepsl, THIMHIPA,
KOHyca;  yYMEHHE CTPOUTh  CEYeHHE  MHOTOTpaHHUKA,  H300paxarhb
MHOTOTPaHHUKH, GUTYPHI U TTOBEPXHOCTH BpAIICHUS, UX CEUCHHSI, B TOM YHUCIIE
C TMOMOUIBIO  3JEKTPOHHBIX CPEACTB; YMEHUE NPUMEHATh CBOMCTBa

reOMETPUUECKUX (QUryp, CaMOCTOSTENBHO (HOPMYIHPOBATH ONPEEICHUS




u3ydaeMbIX (UTYp, BBIIBUTATh THUIOTE3bI O CBOWCTBAX M IpPHU3HAKaX
reoMeTpuueckux (uryp, OOOCHOBBIBaTh WM ONPOBEpPrath UX; YMEHHE
MPOBOJIUTH KJIACCUPUKAIMIO (UTYp IO Pa3IMYHBIM IMPH3HAKAM, BBITIOIHSITH

HGO6XOI[I/IMBIG JAOINIOJIHUTCIIbHBIC IIOCTPOCHHUA

11

YMeHue onepupoBaTh MOHATUSAMU: JBUKCHHUE B IIPOCTPAHCTBE, MapAJICIbHbIN
IIEPEHOC, CHUMMETPHUs Ha IUIOCKOCTM W B IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MoA00Ms, 1M0100HbIe (DUTYPI; YMEHHE paclo3HaBaTh paBHBIE
U 1oJ00HBIE (QUTYypHl, B TOM YHWCIE€ B MPHPOJE, MCKYCCTBE, ApXHTEKTYypE;
UCIIOJIb30BaTh I'€OMETPUYECKHE OTHOLIEHUS IIPU PEILICHUH 3a/1ad; HaXOAWUTh
reOMETPUYECKUE BEIMYHMHBI (UIMHA, YTOJI, IUIOIAAb, O0BEM) MpPHU PEUICHUU
3ajad U3 JAPYruX Yy4eOHbIX MPEIMETOB M M3 pealbHOM KHU3HHM; YMEHHE
BBIUUCIIATh TEOMETPUYECKUE BEJIMYMHBI (IJMHA, Yros, IUlomiajib, OOBEM,
IUIOIIAb TIOBEPXHOCTH), UCHOJB3ySd H3y4YCHHbIE (OPMYIJBI U METOJIBI, B TOM
4yyclle: IUIOAAb IIOBEPXHOCTHM MNHMPaMUJbL, IPHU3MBL, KOHyca, LWIMHIpA,
wiomaas cgepsl; 00bEM Kyba, IPIMOYTOJbHOIO MapajuiesIenHIeaa, TPaMU/Ibl,
IIPU3MBI, LWIMHAPA, KOHYyCa, LIapa; YMEHHE HAXOIUTb OTHOLIEHHE OOBEMOB

o1I00HBIX QUryp
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YMeHue omnepupoBaTh TMOHATUSMU: TNPSAMOYrojibHAsS CHCTEMa KOOPJAMHAT,
BEKTOp, KOOpPAMHATHI TOYKHM, KOODJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOU3BEACHNE BEKTOPa Ha YUCIIO, PA3JIOKEHUE BEKTOpa 10 0a3ucy, CKaIspHOE
MPOU3BEJICHUE, BEKTOPHOE IMPOU3BEACHHUE, YroJl MEXIy BEKTOpaMHU; YMEHHUE
UCIONIb30BaTh  BEKTOPHBIK W KOOPAWMHATHBIA  METON  JUIS  pEHICHUS

FeOMCTPHUYCCKUX 3aa4 U 3aa9 APYTUX y‘le6HI>IX npeaMETOB
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Vmenue BI)I6I/IpaTI) HOZ[XOI[?[IIII/Iﬁ MCTOA I PCHICHUA 3aJavdd; IMOHHMAHHUC
S3HAYMMOCTHU MATCMATHUKH B U3YUCHUU IPUPOAHBIX U O6III€CTB€HHBIX IMponeccoB
n HBHGHHﬁ; YMCHHUC PACIIO3HABATH TIIPOABJICHUC 3dKOHOB MATCMATHUKH B
HCKYCCTBC, YMCHHUC [IIPUBOAUTL TIPUMEPLI MATEMATUYCCKUX OTKprTI/Iﬁ

POCCHIICKOM U1 MUPOBOW MaTeMaTUYECKOW HAyKH




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
EI'S 1O MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

Yucna v BEIYUCICHUS

1.1

HaTypaJ'ILHLIe U O CJIbIC YHClia. HpI/IBHaKI/I ACIIMMOCTH LECJIBIX YHUCCII

Pannonanbhpie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, IPOLEHTHI,

12 OeCKOHEeUHbIe IEPUOUUECKUE IpOOH
13 Apudmernieckuii KOpPEHb HaTypaJIbHOU CTEIICHHU. Jencraus c
' apu(pMeTHYECKUMH KOPHAMHU HATypaJIbHOM CTeNeHn
1.4 Crenenp ¢ wnenbiM mokaszareneM. CTelneHb C PALMOHAIBHBIM IIOKA3aTEJIEM.
' CBoiicTBa cTeneHn
L5 CuHyc, KOCMHYC M TAaHI€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. /lecaTnynble U HaTypaibHbIe JOrapupMbl
JlelicTBuTenbHblEe uucia. ApupMETHYECKHE OIlepaluud C JeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnvkE€HHbIE BBIYMCICHMS, NpPaBUIA OKPYIJIEHUs, NPUKUAKA U
OIIEHKA pEe3yJIbTaTa BbIYMCICHUI
1.8 [IpeoOpa3oBanue BeIpaKCHUN
1.9 KommuiekcHble uncna
2 YpaBHEHHsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUS
24 IToka3zaTenbHble U JOrapupMUUECKIE YPAaBHEHHUS
2.5 Lenbie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA
2.6 HppannoHanbHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTU YPAaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuna cucteMsl TMHEHHBIX ypaBHEeHUH. Onpenenurens MaTpULbl




Oyukuuu u rpadpuku

Oyuknwms, crocoOwl 3ananus GyHKUU. ['paduk Gyaknmn. BzaumHo oOpaTHbIe

31 ¢byukiun. YétHele u HeuéTHbIe PyHKmu. [lepuoanueckue GyHKIUN
Ob6nacTh ompeneiaeHUs: U MHOXECTBO 3HadeHHH Qynkumu. Hynu dyHkium.
39 [IpomexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKITUH.
' MakcuMyMbl 1 MHHHUMYMBI (QyHKIHH. HanOomblliee M HaWMEHbIIIEE 3HAUYCHUE
(YHKITUU HA IPOMEKYTKE
13 Crenennas (yHKIUS ¢ HATypaJlbHBIM M IIEIBIM TOKa3ateneM. EE cBoiicTBa m
' rpaduk. CBoiicTBa u rpaduK KOpPHs 7-0OU CTEICHH
34 Tpuronomerpudeckre GyHKINHU, UX CBOMCTBA U TpaduKH
3.5 [TokazarenpHas u norapudmuueckas GyHKINUU, UX CBOMCTBA U IpadUKH
16 Touku paspeiBa. AcumntoTsl TpadukoB ¢(yakmuii. CoiicTBa (QyHKIMIA,
' HEMpPEPBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEOBATEILHOCTEN
3.8 Apudmerndeckass W reoMeTrpudeckas nporpeccur. DopMylia  CIOKHBIX
' MIPOLIEHTOB
4 Hauana marematuyeckoro anammsa
4.1 [TpousBonnas ¢pyukiun. [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIA
[Ipumenenne NpPOU3BOAHON K HCCIEAOBaHHIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxkieHne HanOoNMbIIEro U HAaMMEHbIIEro 3HA4eHUs (YyHKIUU
Ha OTpe3Ke
4.3 [lepBooOpaznas. MuTerpan
5 MHoOkecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTuCcTHKa
6.1 OmnucarenbHast CTAaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 ['eomeTpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH




7.4

Tenau IMOBCPXHOCTHU BPpaAlICHHA

7.5

KOOp,I[I/IHaTBI " BCKTOPLbI




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

VYyeonuk bynumoBud E. A., bynbrueB B. A. BepositHocTh 1 ctatuctuka.. (10-
11) (bazoBebiit u yriy0n€HHbIN ypoBeHb), MocKkBa, n3narensctBo «IIpo
[Ipocsemenne», 2024 rox

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Maremaruka. BeposarHocTs u cratuctuka : 10—11-e kiaccsl : 6a30BbIil U
yrayOnEHHBIN YPOBHU : METOIMYECKOE TTocoOue A1 yunuTenss. — MOocCKBa :

[Tpocsemenue, 2024 rox

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

10. H. Tropun, A. A. Makapos, U. P. Beicoukuii, 1. B. fuienko

TEOPUSI BEPOATHOCTEN

U CTATUCTUKA

DkcnepuMeHTalbHOe yueOHoe nmocodue amst 10 u 11 kmaccos

o0meobpazoBarenbHBIX yapexkaeHuii, Mocksa.: MITHMO, 2014. — 248 c.



