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MNOACHUTEJIBHASA 3AIINCKA

YueOHbii Kypc «BeposSTHOCTP W CTaTUCTHUKA» YIUIYOJIEHHOTO YPOBHS
SBIIIETCS MPOJOJDKEHHMEM M PA3BUTUEM OJHOMMEHHOIO Y4eOHOro Kypca
yIayOIE€HHOTO YPOBHS Ha YPOBHE CpEIHEro 001iero oopasoBanus. Y 4eOHbIN Kypc
npenHa3HayeH st GOpPMHUPOBAHUS Y 00YUAIOMIMXCS CTATUCTUYECKON KYJIbTYpPhI U
IIOHUMAaHUsS POJIM TEOPUU BEPOSITHOCTEM KaK MAaTEeMAaTHYECKOI0 MHCTPYMEHTA IS
U3Yy4YEHHs CIy4yailHbIX COOBITHHM, BEJIMYMH M mpoueccoB. [Ipu m3ydeHun kypca
oboramaroTcsi MPEACTABICHUs OOy4YaloIUXCsl O METOJax HCCIEI0BaHUsA
U3MEHYMBOTO MHUpPA, pa3BUBACTCS MOHMMAaHHE 3HAYMMOCTH U  OOIIHOCTU
MAaTeMaTUYECKUX METOAOB ITO3HAHUS KaK HEOTHEMJIIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMUS.

Conmepxxanve ydyeOHOro Kypca HampaBiI€HO Ha 3aKpelyIeHHe 3HaHM,
MOJIYYCHHBIX NMPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOI'O 00IIero 0Opa3oBaHus, U
Ha Pa3BUTHUE IPEIACTABICHUM O CIy4allHBIX BEIWYMHAX U B3aUMOCBS3AX MEXKIY
HAMM Ha BaXHBIX IPUMEPAX, CHOKETBI KOTOPBIX MOYEPIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0yyaronmxcs J0JKHO ¢(hOpMHUPOBATHCS MIPEICTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIMX MAaTEMAaTUYECKUX MOJIENSX, UCIIOJIb3yEMbIX
JUIsL  ONMCAHUs  AHTPONOMETPUYECKUX U JIEMOrpaUMuecKuX  BEJIUYHH,
NOTPENIHOCTE B pa3IMYHbIE pPOJA H3MEPEHUSX, UIMTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUUECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U IIPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIsSeTCS 0a30i IS OCBOSCHHS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJI0B, HEOOXOAUMBIX CHEIUAINCTAM HE TOJIBKO MHKEHEPHBIX
CIEHUAIIBHOCTEN, HO TAaKXe€ COLMAJIBHBIX M IICUXOJOTHMYECKHUX, IOCKOJIBKY
COBpPEMEHHBIE O0ILIECTBEHHbIE HAYKHU B 3HAUMTEJILHOM MEpE MCHOJB3YIOT anmapar
aHayin3a OOJBIIMX JaHHBIX. LleHTpanbHy!0 4YacTh y4eOHOro Kypca 3aHHMaeT
oOCyXJIeHHEe 3aKOHa OOJIbIMX YucCed — (PYHIAMEHTAJIBHOTO 3aKOHA MPUPOIBI,
MMEIOILIETO MaTEMaTUUECKYI0 (POpMATTU3ALHIO.

B cooTBeTCTBMM € YyKa3aHHbIMU LIENISIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» Ha YIIIyOJIEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coaeprkatenbHble JIUHUU: «CiaydaiiHble cOObITHS U BeposiTHOCTU» U «CiyuaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIINX YHCET».

[ToMuUMO OCHOBHBIX JIMHUM B Y4EOHBIA KypC BKJIFOUEHBI 3JIEMEHTbl TEOPUU
rpagoB U TEOpPUH MHOXKECTB, HEOOXOJUMBIE [JIi MOJHOIIEHHOTO OCBOEHUS
MaTepuaja JJaHHOTO Y4eOHOTO Kypca M CMEXKHBIX MaTeMaTHYeCKHUX Y4YEOHBIX
KYpCOB.

Conmepxxanne nuHUM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOM 711 (hOpMUPOBaHUS TMPEACTABICHUN O paclpeleNieHuH BepOSITHOCTEN
MEXKY 3HAUCHUSIMU CIIy4YalHbIX BEJIMYUH. BaXKHyI0 4acTh B 3TOM COAEpkKATEIbHON
JVMHUY 3aHUMAeT N3y4eHHe Fr€OMETPHUUECKOro 1 OMHOMHUAIBHOTO paclpeesieHui 1



3HAKOMCTBO C MX HENPEPHIBHBIMHA aHAJIOTaMU — MOKA3aTeJIbHbBIM U HOPMAJIbHBIM
pacnpeneneHUsIMU.

TeMmbl, CBSiI3aHHBIE C HENPEPBIBHBIMU CIy4YalHBIMA BEJIIMYMHAMU U
pacnpeleNeHusMY, aKIEHTUPYIOT BHUMaHUE OOY4YaroIMXCsl Ha ONHUCAaHUM MU
U3Y4YEHHUU CIIyYalHBIX SIBJICHUN C TIOMOIIBIO HENpPEphIBHBIX (QyHKIUN. OCHOBHOE
BHUMAaHHE YAEISIETCS OKa3aTeIbHOMY U HOPMAJIIbHOMY PACIIPEIEICHUSIM.

B yuebHOM Kypce mpemycMaTpuBaeTcsi 03HAKOMUTEIbHOE H3YUYCHHE CBS3H
MEXIy CIy4YalHbIMU BEIMYMHAMM W OIMCAaHUE DSTOW CBA3UM C IIOMOILIBIO
KO3 (puLMEeHTa KOppENsLUU M €ro BbIOOPOYHOIO aHalIora. OTU DJIEMEHTHI
coJiepKaHusl pa3BUBAIOT TeMy «JluarpaMmbl pacCEMBaHUSI», U3YUECHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHHsA, ¥ BO MHOTOM ONUPAIOTCS HA CBEACHUSA W3
KypCOB aJIr€Opbl U T€OMETPHUH.

Emé€ omuH 2JIeMEHT  COAEp)KaHWs, KOTOPBIA  Ipeajlaraercss  Ha
O3HAKOMHTEJIBHOM YPOBHE — IIOCIEAOBATEIBHOCTh CIy4alHBIX HE3aBUCUMBIX
COOBITUM, HACTYIAIONIUX B €AUHUILY BpeMeHU. O3HAaKOMJICHHE ¢ pacipeeieHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKMX COOBITUHA HOCUT pPAa3BUBAIOUIUMN XapakTep W
ABJISIETCSI AKTYaJIbHBIM JUIsl OyIylMX aOUTYpHEHTOB, MOCTYIAIOIINX HA y4yeOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMU HayKaMH, IICUXOJIOTMEH U
YIPABJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yrayOJIeHHOM ypoBHe oTBojauTcsi 68 dacoB: B 10 kmacce — 34 waca (1 gac B
Heneno), B 11 kimacce — 34 yaca (1 yac B Heneno).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

I'pad, csa3ubiii rpad, mytu B rpade: mukiibl u renu. CteneHb (BaICHTHOCTD)
BepuinHbL. ['padsl Ha TIocKOCTH. JlepeBbsi.

Ciy4aliHbIe SKCIIEPUMEHTHI (OIIBITHI) M CIyYaiHbIC COOBITHS. DIIEMEHTApHBIC
coObITUs (MCXO/bI). BeposTHOCTh CiydailHOTO COOBITHS. BiIM30CTh YacTOTHI W
BEPOATHOCTH  cOoObITUH.  CnyyaliHple  ONBITBHI € PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUSMHU.

Omnepaiuu HaJ, COOBITUSIMU: TepeceueHre, 00beIMHEHHE, TPOTUBOIOJIOKHbBIE
coObITHs. J{uarpammel Ditnepa. @opmylia CI0KEHUS BEPOSTHOCTEH.

VYcnoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. [lepeBO Ciy4alHOro
skcnepumenTa. Popmyia noaHou BepoaTHocTH. Dopmyna baiieca. He3aBucumbie
COOBITHSI.

BuHapHbIi ciydaiiHbIl ONBIT (MCIIBITAHKE), yCIIeX U Heyaada. HezaBucumbie
ucneiTanus. Cepus HE3aBUCUMBIX HUCIIBITAHUH 10 mepBoro ycnexa. IlepectanoBku
u Qakropuan. Yucnao coueranui. TpeyronsHuk Ilackamsa. ®opmyna OuHOMAa
Hprotona.

Cepus He3aBUCUMBIX ucnbiTaHuid bepuymin. CrydailHeld  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyuaitnas  BenunuuHa. Pacnpenenenwe  BeposiTHocTel.  [Inarpamma
pactpenenenusd. Onepanuu HaJ CIydYalHbIMU BEJIMYMHAMM. buHapHas ciydyaiHas
BennunHa. lIpuMmepsl pacnpeneneHuii, B TOM YHUCJIE TEOMETPUYECKOE U
OMHOMHAIIBHOE.

CoBMeCTHOE paclpefeneHie JByX CiydalHbIX BeaudyuH. HesaBucumeble
CIIy4yallHble BEJIWYMHBL.MATEMaTUYECKOE OXKHUAAHUE CIIYYalhHOU  BEIWYHUHBI
(pactipenenenus). [lpumepbl  NPUMEHEHHS  MATEMAaTUYECKOTO  OXKUIAHHS
(ctpaxoBaHue, JyoTepes). MaremMaTHYecKoe OXHIAHHUEC OWHAPHON CiydalHOU
BEJIMYMHBI. Maremarndyeckoe OXHUJAHUE CYMMBbl  CIyYalHbIX  BEJIMYMH.
MaremaTnyeckoe OKMJIaHUE reOMETPUYECKOTO " OMHOMUAIBHOTO
pacnpeeeHuUN.

Jucriepcuss ¥ CTaHZAPTHOE  OTKJIOHEHUE  CIy4ahHOM  BEIIMYUHBI
(pactipenenenus). Jlucnepcust OMHAPHON CIy4aliHOM BEIMYMHBI. MaTeMaTHYecKoe
OKMJAHUE TMPOU3BEINCHUS M JUCHEPCUS CYMMBbl HE3aBUCHMBIX CIy4alHBIX
BeauuuH.  Jlucmepcuss M CTaHIApTHOE  OTKJIOHEHHWE  OMHOMHUAIBHOIO
pacnpenenenus. Jucnepcus M CTaHOAPTHOE OTKJIOHEHWE TE€OMETPUYECKOIrO
pacrpeeneHus.

11 KIIACC



HepasenctBo UeOriméBa. Teopema UebriméBa. Teopema bepnymmm. 3akon
Oonpmux  uyucen.  BwiOopouHblii  MeTon — uWccienoBaHuil.  BeiGopouHbie
XxapakTepucTuku. OneHNBaHUE BEPOSATHOCTH COOBITHSA MO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka npOCTENIINX TUIIOTE3 C IOMOLIBIO U3YUYEHHBIX pacIlpelIeICHUN.

HenpepsiBHbIE cilydaiiHble BenuuuHbl. [IpuMepbl. DPyHKIHA IIOTHOCTH
BEPOSATHOCTH pacupeacieHus. PaBHOMEpHOE pacnpenesieHHe W €ro CBOMCTBA.
3ajaud, NPUBOAAIIME K MTOKA3aTEIbHOMY PacHpeleIeHUI0. 3a1aut, PUBOISALIINE K
HOPMAJIBHOMY  pacIpeAcICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
IO0KAa3aTeNbHOIO pacupeesieHns, (yHKUUS TIOTHOCTH BEPOSITHOCTH HOPMaJIbHOIO
pactpenenennst. PyHKIUA ITIOTHOCTA U CBOMCTBA HOPMAJIBHOTO PacipeieIeHusl.

ITocienoBaTeIbHOCT,  OJNMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH. 3ajxauy,
IIPUBOJAIINE K pacupenesennto [lyaccona.

KoBapuanust nByx caywailHeix BennuuH. Koadduument nunelHoiM
koppemsiu.  CoBMeCTHblE  HAOMIOJEHWS  JABYX  BEIMYMH.  BbIOOpOuHBIN
kod(phunreHT koppendanuu. Paznuunre Mexay JTUHEMHOW CBS3BI0O MU MPUYUHHO-
CJIEICTBEHHOU CBS3b10. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBaJAPaTOB.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATHUCTHUKA» (YIJIYBJIEHHBIN YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:KaaHCcKOro BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIMH 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHAa  POCCUHCKOro  OOIIecTBa,  MPEJCTaBICHUE O
MaTEMaTHUYECKNX OCHOBaX (PDYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBICHUH,
IpoIeIyp TpaXKJIaHCKOTro oOrmiectBa (BBIOOPBI, ONPOCHI W JIPYroe), YMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
(GYHKIUSAMHY 1 HA3HAYCHUEM;

2) IATPMOTHYECKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTh POCCUUCKON IpakAaHCKOW MIEHTUYHOCTH, YBaXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSIM POCCUNCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIBI,
UCIIOJB30BAaHUE OTUX JOCTHUKEHUW B JAPYTrMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCHUICKOT0 Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMUSI, 3THUYECKOIO MOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHMKEHUA HAyKHM M JEATEIIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHHUS

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3ajJlay, PEIICHUN, PacCyKIECHUM, BOCIPUUMYUBOCTD
K MaTEMaTUYE€CKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvuecKoro BOCIIUTAHUS

cOPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MaTeMAaTHYeCKHe 3HAHUS B
WHTEpecax 3J0pOBOro 1 6€30macHOro 00pas3a )KMU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pPOBBbIO (3I0pOBOC MHUTaHWE, COAJAaHCHUPOBAHHBIA PEXKUM 3aHATHH WU
OTJbIXa, peryjspHas (GuandyecKas akKTUBHOCTB), (DU3HMUECKOE COBEPIICHCTBOBAHHE
P 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHOMN JAESTEIbHOCTHIO;

6) TPy10BOT0 BOCTIMTAHHUS :

TOTOBHOCTh K TpPYyHdy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pazmuuHbiM  chepaM  NPOECCUOHAIBHOW  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ MNPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccun U peanr30BBIBATh COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTh M  CIIOCOOHOCTh K  MaTreéMaTH4eCKOMYy  OOpa3oBaHUIO U



caM0OOpa30BaHWIO HA MPOTHKEHUU BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAPaBIECHHOCTH,;

7) 3K0JI0THYECKOT0 BOCTIMTAHUA:

c(OPMHUPOBAHHOCTh  JKOJIOTHUECKOW  KyJIbTYphl, TOHUMAHUE BIMSIHUS
COLIMATIbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLUAIBHON
Cpeabl, OCO3HaHUE II00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIJIeM, OpUCHTAIUS
Ha TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM IS pemieHus 3amad B 00JiacTu
OKpY’Kalolllel Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKHM HUX BO3MOXKHBIX
MOCJEACTBUN JIJIs1 OKPY>KAIOILLIEH CPEeIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHUPOBAHHOCTh MHPOBO33PCHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKHW W OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeTOBEYECKON JEesTENbHOCTH, ITaloB €&
pa3BUTHS W 3HAYUMOCTU JUISl Pa3BUTHSA I[IMBWINW3ALUH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM W MaTEeMaTUYeCKOW KYJIbTypOoM Kak CpEICTBOM TO3HAHUS MHDA,
TOTOBHOCTh OCYUHIECTBJISITh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYyTIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

ba3oBble 1ornyeckue 1eicTBUS:

BBISIBIIATH M XapPaKTEPU30BATH CYIIECTBCHHBIE MPU3HAKM MaTEMATHYECKUX
OOBEKTOB, TIOHSATUM, OTHOIIEHUW MEXKIYy MOHATUAMH, (PopMyITUpPOBaATH
OTIpeJIeICHUs TIOHATHM, yCTaHABIMBAThH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS J1J1s1 0000IICHNUS M CPABHEHHMSI, KPUTEPUU ITPOBOJIMMOI0 aHAJN3A;

BOCIIpUHUMATh,  (GOPMYJIUPOBATH U  MPEOOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, EAUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBIIATH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPXKICHUSAX, MpeIararb KpUTEPHUH s
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHN;

JIeJIaTh BBIBOJBI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSATEIIBHO JTOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUMN
(mpsiMbBIe ¥ OT MPOTHUBHOIO), BBICTPAWBATh apI'yMEHTAIINIO, TPUBOANTD TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIHI,

BBIOMpATh CrHoOco0 perieHus y4deOHOUM 3amaunm (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUs, BbIOUpaTh HauboJiee MOAXOMSIMMH ¢ y4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUS:



UCIIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKHI MHCTPYMEHT IO3HAHUS,
(GopMynMpOBaTh  BONPOCHl,  (PUKCHPYIOIIME  MPOTUBOpEUYUE,  MOpodieMy,
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (pOpMUPOBATh TMIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3UIINIO, MHEHHUE,;

IPOBOANTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEIOBaHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHUYECKOro 00BEKTA, SABJICHHMS, IIpoLecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXKAy OObEKTaMH, SABJICHUSIMH, MPOIIECCAMHU;

CaMOCTOSITENIBHO (POpMyYIMpOBaTh OOOOLIEHUS] U BBIBOJABI 1O pe3yjbTaTaM
OpOBEAEHHOTO  HAONIOAECHUS, HCCIEAOBAaHUS, OLIEHMBATh  JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 000OIIECHU;

IPOTHO3MPOBATh BO3MOXXHOE pPa3BUTHE MPOLECCA, a TAaKXKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nndopmanmeii:

BBISBJIATH Je(UIUTH MHPOPMAILMHU, JAHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pELICHUS 3a]1auH;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBAaTh M HMHTEPHPETUPOBATh MH(OPMALMIO PA3NIUYHBIX BUIOB U
¢dbopM npesicTaBICHUS;

CTPYKTYpUpPOBaTh MH(OPMALIMIO, MPEACTAaBIATh €€ B pazIUYHbIX (PopMmax,
WJLTIOCTPUPOBATH Tpapruecky;

OLICHUBATh HaJEKHOCTD uH(popmManuu 1o CaMOCTOATEILHO
c(OpMYJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHSA

Oo0uenue:

BOCHPUHUMATh U (POPMYIHPOBATH CYKJICHHUS B COOTBETCTBUHU C YCIOBUSIMU U
HeJsIMH  OOLLEHUSs, SCHO, TOYHO, IPAMOTHO BbIpa)kaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M NMHACBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUs MO XOIy PEIICHUS 3aayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0Ji¢ 00CYX/I€HHsI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCY>KIA€MOMN TEMBI,
npo0OyieMbl, pelmaeMoil 3ajaydd, BBICKA3bIBaTh MJIEH, HALIEJICHHbIE Ha IOUCK
peleHns, COINOCTABISITh CBOM CYXIEHUA C CYXKIACHHUSAMHU JPYTMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3ju4yve M CXOJICTBO MO3UIIMKA, B KOPPEKTHOU (dopme
bopMyIupOBaTh pa3HOIIACHsl, CBOM BO3PAKEHHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOATENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
Npe3eHTAlMU U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUSA
Camoopranu3anmusi:



COCTaBJISITh IJIaH, AITOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCO0 peleHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEUICHHUM ¢ y4€TOM HOBOM HH(OpMALINH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH MHTEJVIEKT:

BJIa/J€Th HABBIKAMU  I[IO3HABAaTEIbHONW  peQIieKCMM  KakK  OCO3HAHMS
COBEPILAEMBIX JIEHCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0amMu CaMONPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3yibTaTa peuIeHUs
MaTeMaTHYeCKOH 3a1auu,

OpEIBUIETh TPYAHOCTH, KOTOPhIE MOT'YT BOHUKHYTh IIPH PEIICHUU 3a/1ayy,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3yJIbTAaTa UEIU U YCIOBUSAM, OOBSICHATH IPUUYHUHBI
JOCTUKEHUS WA HEJOCTUKEHUS PE3yIbTaTOB JESATEIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMmecTHas1 1eATEJIbHOCTD !

NOHMUMAaTh M HMCHOJb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYaAIbHOU
paboThl MpU pEHIeHHH YYEOHBIX 3a7a4, MPUHUMATh LEJIb COBMECTHOU
JESATEIbHOCTH, IUIAHMPOBATh OPraHU3alldI0 COBMECTHOW pPAalOOTHI, pacHpeleisTh
BUJbl paboT, [OroBapuBaThbcs, OOCYXKIaTb NPOLECC U pe3ylbTaT padoTHl,
000011aTE MHEHUST HECKOIBKUX JIIOAEH,;

y4acTBOBaTh B T'PYMNIOBBEIX (opMmax padboTsl (0OCykaeHMs, OOMEH MHEHHI,
«MO3TOBBIC IITYPMbI» ¥ HHBIC), BBIIOJHAT CBOK 4YacTh pabOTBl |
KOOPJIMHUPOBaTb CBOM JEHUCTBHUA C JPYTMMH 4YICHAaMH KOMAaH]Ibl, OLICHUBAaTh
KayecTBO CBOETO BKJIaJia B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K kxonmy 10 kiacca oOyyaromuiicss HAyIUTCsI:

CBOOOJTHO OMEpUpOBATH MOHATUAMHU: Tpad, miockuii rpad, cBI3HBIA rpad,
nyTb B rpade, 1enb, LUK, JAEpeBO, CTENEHb BEPUIMHBI, JEPEBO CIy4yailHOro
HKCIIEPUMEHTA,;

CBOOOJTHO OIEPHUPOBATH TMOHATHSIMHU: CIIy4dalWHBIA OSKCIEPUMEHT (OIIBIT),
CIy4aiiHOe COOBITHE, dJIEMEHTApHOE CIy4aliHOe COObITHE (JEMEHTAPHBIN UCXO.)
CIIy4aifHOTO  OTBITa, HAXOAWTh BEPOSTHOCTH COOBITUH B  OMbBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,

HaxXOAUTh U (POPMYIUPOBATh COOBITHUS: MEepeceyeHue, 00beIMHEHNE TaHHBIX
COOBITHH, COOBITUE, MPOTHUBOIOJIOKHOE JTAHHOMY, MCIOJb30BaTh JIUATPAMMBI
Oiinepa, KOOPIAMHATHYIO MPSIMYIO Ul PELIeHUs 3a7ad, MoJb30BaThes (Hopmyson
CJIO’KEHMSI BEPOSITHOCTEH JIJ1s1 BEpOSITHOCTEH ABYX M TPEX CIIy4alHbBIX COOBITH;



ONEpUpPOBaTh  MOHATHSIMHU:  YCJIOBHAas  BEPOATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEH, HE3aBUCUMBIE COOBITHSA, JI€PEBO CIYYalHOrO 3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITHH C TOMOIIbIO TpaBUja yYMHOXCHHs, JepeBa
CIIy4allHOTO OIbITa, MCIOJb30BaTh (OPMYJy IOJHOW BEPOSTHOCTH, (HOPMYILy
baiieca npu pelieHuu 3a1ay, onpeAesaTh HE3aBUCUMOCTb COOBITHI 1O opMyJie U
110 OPraHM3alMHU CIIYyYalHOTO YKCIIEPUMEHTA,;

NPUMEHATh H3yYEHHbIE KOMOWHATOpPHBIE (OPMYIBl A TEPEUUCICHUS
3JIEMEHTOB MHOXXECTB, 3JIEMEHTApHBIX COOBITUH CIy4allHOTO OIbITA, PEIICHUs
3aJ1a4 110 TEOPUH BEPOATHOCTEH;

CBOOOJIHO  ONEpUPOBATh TMOHATUSAMU: OWHApPHBIA  CIy4yallHBIA  OIBIT
(ucnpiTaHMe), ycmex W HeyJada, HEe3aBHCHUMBIC WCIIBITAHUS, CEPHUS HCIBITAaHUH,
HaXOJIUTh BEPOSTHOCTH COOBITHI: B CEPUU HUCHBITAHUI 10 NEPBOro ycrexa, B
cepuu UcHbITaHUN BepHyinu, B ombITe, CBSI3aHHOM CO CIydyallHBIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATh MOHATHSIMU: Cly4yaliHas BEJIMYMHA, PACHpPEEICHHUE
BEPOSTHOCTEW, JuarpaMma paclpejeieHus, OuHapHas clydailHas BeJIMYMHA,
reOMETPUYECKOe, ONHOMHAIIBHOE paCcTpeICICHUE;

OIEpUpPOBAaTh IOHATHUAMH. COBMECTHOE pACIPEACIICHHE JABYX CIIY4alHBIX
BEJIMYMH, UCIOJIb30BAaTh TA0JIMIly COBMECTHOI'O PACHpe/leieHUs IBYX CIIy4YailHbIX
BEJIMYMH [UJISl BBIIEICHUS PpACIPEAENICHUs] KaXIOHW BEJIMYMHBI, ONpPENeNICHUs
HE3aBUCUMOCTH  CIIyYalHBIX  BEJIMYHMH;CBOOOJAHO  ONEPUPOBATH  IMOHSATHUEM
MaTeMaTHYeCKOTO OXHIAHUS CITy4aiiHON BeNMYMHBI (pacrpeieieHus ), IPUMCHSTh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHUS TNPU PEUIEHUM 3a]ad, BBIUYUCIATH
MaTeMaTHYeCKOe OKUJaHuEe OMHOMUAIBHOTO U TE€OMETPUUECKOI0 pacipeeIeHUN;
CBOOOJHO OIEpUPOBaTh MOHSTHSAMHU: JUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCHEPCUU CIIyYaWHOW BEJIMYHHBI
(pactipenieneHus) MpU pEIICHWH 3a/1a4, BBIYHCIATH JUCIIEPCHI0O M CTaHIApTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 ¥ OMHOMHUAIIBHOTO paclpeeIeHUH.

K koniy 11 kinacca oOyvaromuiics HayqYuTCs:

BBIYHCIIATh BBIOOPOYHBIE XaPAKTEPUCTUKU MO JAHHON BBIOOPKE U OLICHUBATH
XapaKTEPUCTUKA TEHEPAIbHOM COBOKYNHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTiukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN M MPOBEPSATH MPOCTEUIINE
CTaTUCTUYECKUE THIOTE3BI, TIOJIb3YSICh H3yUYEHHBIMU PaCIPEICICHUSIMUY,;

OPUBOAWTH  MPUMEPHl  3ajJad, MNPUBOJAUIMX K  [OKa3aTEIbHOMY
pacmpeseNieHnuo, 3ajad, MOPUBOASIIMX K HOPMaJbHOMY  pacIpe/elIeHHUIO.
OmnepupoBaTh MOHATUSIMH: (PYHKIHS TUIOTHOCTH BEPOSTHOCTH MOKA3aTEIbHOIO
pacnpezenenus, GyHKUUS MJIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacIipe/iesieHHus,
GyHKIUS TUJIOTHOCTM M CBOWCTBA HOPMAJIBHOTO paclpeiesieHus ;onpeesiaTh
KO3 PUITMEHT JIMHEHHON KOPPENSLUU, BEIOOPOUHBIN KOA(P(ULIUEHT KOPPEIISILIIU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosnyecTBO yacos JJIeKTPOHHBbIE
HauMeHoBaHUe pa3iejioB H TeM (undpoBbie)
Ne i/ Konrpoabubie IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIC
padoTsbI padoThI pecypesI
DneMeHTHI Teopuu rpados 3
CrnyualiHble ONBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMHU U
coObITusiMU. ClI0)KEHHE U YMHOXKEHHE 5
BEPOSITHOCTEN. Y CIIOBHAsI BEPOSTHOCT.
HesaBucumsle coObITHA
DeMeHTh KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNbHBIX UCIIBITAHUH.
Wcnbitanus beprymnu. Ciaydaiinelid BEIOOp 5
13 KOHEYHO! COBOKYITHOCTHU
Crnyualinple BEJTMUMHBI U paclpe/iesieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 2 0




11 KIIACC

KosnyecTBO yacos DJIeKTPOHHBbIE

HauMeHoBaHuUe pa3ie/ioB H TeM (umdposrbie)
Ne ni/n Kontposbnblie IlpakTuueckue

NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsl

3aKoH OOJIBIIMX YHCEIT

DNEeMEHTBl MAaTeMAaTUYECKON CTaTUCTUKU

HenpepbIBHBIE CTyYaiiHbIC BETMYMHBI

(pacntipesienenust), MoKa3aTeIbHOE U 4

HOpPMAaJIbHOE PaCIpeICTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEXTy CITyYallHBIMH BEIIMIMHAMHI 6

O00011IeHNE U CUCTEMATH3AIMS 3HAHUN 11 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0







HOYPOYHOE INIVTAHUPOBAHUE
10 KJIIACC

Ne /0

Koan4gecTBo 4acoB

Tema ypoxka KonTpoabubie
Bcero
padoThI

IIpakTHYecKue
padoTsbI

Jlara
HU3ydeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

I'pad, cBsa3HbIN Tpad, npeacTaBiIcHUE
3a/1a49¥ ¢ MOMOIIbIO Tpada

Crernenb (BaJICHTHOCTD) BepIIUHEL. [1yTh
B rpade. Llenu u Kb

I'padst Ha mockoctu. JlepeBo
CIIy4allHOTO SKCIIEpUMEHTA

CiyuaiiHble YKCIIEpUMEHTBI (OTIBITBI) U
cily4aiiHble cOOBITUS. DeMEHTapHbIE 1
COOBITHS (MCXOIBI)

BeposiTHOCTB ciiyuyaifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B ONIBITAX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMHA

BeposTHOCTH CiTy4aifHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMHU
COOBITHSIMH

[lepeceuenne, 00beTMHEHIE MHOKECTB
U COOBITUM, TPOTHBOIIOJIOKHBIE
coObITHsI. DopMyIia CIIOKECHHUS
BEPOSATHOCTEMN




VYciioBHas BEPOATHOCTh. Y MHOXKEHHE

8 BeposATHOCTEH. DopMyJia yCIOBHOM
BEPOATHOCTH
VYciioBHast BEPOATHOCTh. Y MHOKEHHE

9 BeposiTHOCTEH. DopMyra ycIioBHOM
BEPOATHOCTH

10 ®dopmyIia MOJTHON BEPOSITHOCTH

1 ®opmyina baiieca. HezaBucumbie
COOBITHS

12 Kom0OuHaTopHOE IpaBMiIo YMHOXKEHUSI.
[TepecranoBku u akTopuan

13 Yucino coueranuid. TpeyrojbHUK
ITackans

14 ®opmyna bunoma HeroToHa
KonTtponsnas padora Nel: "I'padpsr,

15 BEPOATHOCTH, MHOKECTBA,
KOMOWHaTopuka"
buHapHBIN C1y4alHBIN OIBIT
(ucmibITaHKe), yCrex U Heyaava.

16 HezaBucumslie ucnbitanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUH 10 TIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH J10
NIEPBOIO ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19 CrnyualiHblil BHIOOD U3 KOHEYHOM

COBOKYITHOCTH




20

[IpakTuyeckas pabdora c
YCIIOJIb30BaHUEM JJIEKTPOHHBIX TAOJIHIY

21

22

23

Crnyualinas BenuuuHa. Pacnipenenenue
BeposATHOCTEN. J{narpamma
pacnpeeneHus

Onepaiuu HaJl CIy4ailHbIMU
BenMunHamu. [Ipumepsl pactipeeneHui.
bunapnas ciry4yaitHas Beau4uHa

FGOMeTpI/I‘IeCKOG PacCIIpeacICHuC.
bunomuanbHOE PacCIIpeaciICHnue

24

MaremaTtnuecKkoe 0KMIaHNuE CIIy4alHON
BeNMYUHBI. COBMECTHOE pacIpeiesiCHHE
JBYX CIIy4alHbIX BEJIMYHH

25

HesaBucumsle ciryyaliHble BEJITMYHHBI.
CBolicTBa MaTEMaTHYECKOTO OKUAAHMUS.
MaremaTrueckoe oxHu1aHie OMHaApHOU
CIIy4allHO! BEIUYUHBI

26

27

Marematnueckoe 0KUIaHue
TCOMETPHUICCKOT'O 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHepCI/IH " CTaHAAPTHOC OTKIIOHCHUC

28

Jucnepcust OMHapHOU ci1ydaitHON
BennuuHbl. CBOMCTBa qUCIepCUn

29

30

MaremaTtuueckoe OXXHAaHHUC
MMPOU3BCACHUA U JUCIIEPCUA CYMMBI
HE3aBUCHMBIX C.]'Iy‘—IElﬁHI;IX BEJINYUH

Jucnepcus OMHOMHAIBLHOTO
pacripenenenus. [Ipaktuyeckas padora ¢




HCTIOJTb30BAHUEM DJIEKTPOHHBIX TAOJIHII
Jucriepcust ¥ CTaHAapTHOE OTKIIOHEHUE

31 TEOMETPUYECKOTO PACIIPEICTICHHUS. 1
[IpakTuyeckas pabora c
WCIIOJIb30BaHUEM DJICKTPOHHBIX TAOJIHUIL

32 O000111eHrEe U CUCTEMATU3AaLMs] 3HAHUN 1
KonTponpHas padora Ne2: "HUcnbiranus

33 bepuymm. CiyqaifHbple BETUYUHBI U 1
pacrnpeneneHus’”

34 O0o001IeHre U CHCTeMAaTHU3AINS 3HAHUN 1

OBILEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

Hepasencto YeObimena. Teopema
Yeorimena. Teopema bepnymum. 3akoH
OOJIBIIINX YHCEeIT

Hepasencto YeObmmesa. Teopema

YeoOrimena. Teopema bepuymnu. 3akon
OOJBIINX YHCET

KoanyecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
HU3ydeHust

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto YeOrieBa. Teopema
UYeonnmesa. Teopema bepryim. 3akoH
OOJBIINX YHCET

Br100opouHbIif METO] MCCIIETIOBAHUIMA

HpaKTI/I‘-ICCKaH pa60Ta C UCITIOJIb30BAHHUEM
OJICKTPOHHBIX Ta6J'II/II_I

['enepanbHast COBOKYMHOCTh M ClTydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctukamu. OLleHKa CpEeAHEro U
JUCIIEPCUHN TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO0 BEIOOPOYHBIX XaPaKTEPUCTUK

I'enepanbHas COBOKYITHOCTh U CiIy4yanHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLleHKa CpEAHEro U
JUCIIEPCUHN TEHEPAIBHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK




OnenuBaHue BEpOSITHOCTEH COOBITUI IO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MIPOCTEUILINX TUITOTE3 C MOMOILBIO CBOMCTB
U3YYEHHBIX pacIpeiesICHUN

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C IOMOLIBIO CBOICTB
M3YUYCHHBIX pacIpeIeICHUI

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

12

[IpuMeprl HENPEPBIBHBIX CIIyYalHbBIX
BesnyuH. OyHKIMS IIIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepst
3aa4, IPpUBOJAIINX K ITOKAa3aTCIIbHOMY U K
HOPMaJILHOMY paclpeaeICHUsIM

CDYHKI_[I/IH IJIOTHOCTHU BEPOATHOCTHU
IMMOKAa3aTCJIbHOTO paClpCACICHUA
CDYHKIII/IH IJIOTHOCTHU BECPOATHOCTHU
HOPMAJIbHOT'O paCIIpCACIICHUA

16

[TocinenoBaTenbHOCTD OAMHOYHBIX
He3aBUCHUMBIX coObITHi. [Iprmep 3anaun,
NpUBOAALIEH K pacupenenenuto [lyaccona

17

18

[IpakTudeckas paboTa ¢ HCIOIH30BAHHEM
AJIEKTPOHHBIX TAOJIHII

KoBapuarnus 1Byx cirydyaiiHbIX BEJIMYHH.
Koadpduument xoppensiuun

19

CoBMecTHBIE HA0JIO/IEHUS ABYX BEJIUYUH




20

Br16opounsrii k03 uumeHT Koppensuun

Paznuuue Mex 1y TMHEHHOU CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jluneiinas perpeccus

23 [IpakTuyeckas paboTa ¢ HCIOIB30BAaHHEM
AJIEKTPOHHBIX TAOJIHUIL
[IpencraBneHne faHHBIX ¢ IOMOIIBIO

24 TaOJIMI] ¥ TUarpamMM, OrucaTeIbHas
CTaTUCTHKA

o5 OnbITH C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITUAMU

26 Brrunciienue BeposaTHOCTEH COOBITHIA C
pUMEHEHHEM (HOpMYIT
Brruncnenue BeposTHOCTEN COOBITHIA C

97 IpUMEHEHHEM TPa@UIECKIX METOIOB:
KOOpJAWHATHAS NpsMasi, IEPEBO,
nuarpamma Oitniepa

28 CrnyyaiiHble BeJIMYMHBI M paclipeleIeHUs

29 MaremMaTtnuueckoe OKHIaHUE CITyYaitHOM
BEJTMYMHBI

30 Marematnueckoe 0KMIaHUE CIIy4aliHOU
BEJTMYMHBI

31 Konrponbnas pabdora: "BeposTHOCTb U
cTaTucTUKa"
Boruncnenmne BeposiTHOCTEN COOBITUI C

32 npuMeHeHueM (Gopmyll U rpadudecKux
METO/I0B

33 Brranciienue BeposTHOCTEH COOBITHIA €




npuMeHeHneM (GopMyIl U TpapuuecKux
METOJIOB

34 MarematnuecKkoe 0KMIaHUE CIIy4aliHON

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

CryualiHple BETUUHHBI U pacpeIeIICHNUS.

34







IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBbHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTAThI 0CBOCHHS OCHOBHOM
NpoBepPseMoro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpeiHero o01mero o0pa3oBanus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI M THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apu(MeTHUecKoe,  MeHaHa,
' HauOoJbllIee, HAMMEHbIIEe 3HAaU€HUE, pa3MaX MacCHBa YHCIOBBIX JaHHBIX
OmnepupoBaTh MOHATUSAMH: CIAYYaHHBIH dKCIIEpUMEHT (OMBIT) U CIy4ailHOe
COOBITHE, 3JIEMEHTApHOE COObITHE (JIEMEHTApHBIA HCXOJ) CIY4aiHOIo
6.3 OIBITA; HAxXOJIWUTh BEPOSTHOCTM B ONbITAX C PAaBHOBO3MO>KHBIMH
CIIy4ailHBIMHU COOBITUSIMM, HAXOUTh U CPAaBHUBATH BEPOSITHOCTU COOBITUH B
W3YYEHHBIX CIIyYalHBIX KCIIEPUMEHTAX
Haxogute u QopmynupoBaTh COOBITHS: TepecedyeHue U OObeIUHEHUE
6.4 JMAHHBIX COOBITUH, COOBITHE, MPOTUBOMOIOKHOE JTaHHOMY COOBITHIO;
' II0JIb30BaThCs JuarpamMmmamu Jisiepa U GopMysIoi CI0XKEHHUs! BEPOSATHOCTEN
IIPU PELICHUH 3a/1a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBUCHUMbIE COOBITHS,
6.5 HaxOJIUTh BEPOATHOCTU C IMOMOIIBIO IPABUJIA YMHOXEHUSA, C IOMOIIBIO
JilepeBa CIIy4alHOTO OIbITa
6.6 [TprMeHsTh KOMOMHATOPHOE PABUIIO YMHOXKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NMOHATUSAMU. UCIBITAHUE, HE3aBUCHUMBIC HCIBITAHUS, CEpUS
6.7 UCIBITAaHUM, YCIeX W HeyJauda; HaXOJUTh BEPOSITHOCTU COOBITUH B Cepuu
' HE3aBUCUMBIX MCHBITAHWM JIO IEPBOTO YyCIexa, HaXOAUTb BEPOSTHOCTH
coOBITHI B cepuM UctibITaHui bepHysn
6.8 OnepupoBaTb  NOHATUAMU.  ClIydaiiHas  BEJIWYMHA, PpACHpPENEICHUE
' BEpPOSITHOCTEM, IMarpaMma pacrpeacineHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yabTAThI 0CBOCHHSI OCHOBHOM
NpoBepseMOro .
o0pa3oBaTeIbHON MPOrpaMMBbI CpeiHero o01ero 00pa3oBaHnus
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOSITHOCTH 3HAYEHUI CIIy4yalHOU BEJTNYMHBITIO
' pacIpeesIeHAI0 WIH € ITIOMOILBIO AUarpaMMm
5.2 OnepupoBaTh MOHATHEM MAaTEMAaTHYECKOTO  OKWJAHUSA, IPUBOJUTH




IIPUMEpPBI TOTO, KaK MPUMEHSIETCSI MaTEMaTHYECKOEe 0KHMJAHUE CIydailHON
BEIMYMHBI, HAXOIUThb MAaTEeMaTHYECKOE OXUAAHUE IO  JAHHOMY
pacrpeesIeHUI0

5.3
5.4

Hwmets npencTaBieHle 0 3aKOHE OOJIBIIMX YUCENT

NmeTtn MMPEACTABICHHUE O HOpMaJIbHOM paclpEaCICHUN



MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMeHT COAepPKAHUS

Kon
6 Teopust BEpOATHOCTEN U CTATHCTUKA
[IpencraBieHue TaHHBIX C MOMOIIBIO Tabnuil U auarpamm. Cpeanee apupMeTH4ecKoe,
6.1 MearaHa, HauOoJblllee U HAUMEHbIIIee 3HAaYeHHs], pa3Max, AUCIEPCUS U CTaHAApTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Cuy4aiiHple SKCrIepUMEHTBI (OTBITHI) U CITydYaiHbIe COOBITHS. JJIeMEHTapHbIC COOBITHS
6.2 (ucxompl). BeposATHOCTh CIy4aHOTO COOBITHSA. BJIHM30CTh YaCTOTHIM BEPOSTHOCTH
' coObITuii. Ciy4aifHble ONBITHI C PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH cOOBITHIT B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepanuu  HajJ COOBITHUSIMU: TEepecedYeHue, OOBbEAMHEHUE, MPOTHUBOIOIOKHBIC
' coObITus. uarpammsl Ditnepa. opmyrna cloKeHUs BEPOATHOCTEH
6.4 VcnoBHas  BEpOATHOCTb.  YMHOXEHHE  BeposATHOCTEH. JlepeBo  cirydallHOro
' skcriepuMenTta. @opmysia moJiHON BeposiTHOCTU. He3aBucumMbie COOBITHS
6.5 KombOunaropnoe mnpaBuno yMmHoOxeHus. IlepecranoBku u Qaxtopuan. Yucio
' couetanuil. Tpeyroapauk I[lackans. @opmyna 6unoma HeroTona
buHapHblii cly4allHBIH ONBIT (MCHBITAaHWE), yCHEeX W Heyldada. HesaBucuMbie
6.6 ucnbiTanusl. Cepuss HE3aBUCUMBIX HCHBITAHUKW 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UcTIbITaHUN bepHymnn
6.7 Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHocTed. Jluarpamma pacmpeleneHus.
' [Ipumeps! pactipeiesieHnii, B TOM YUCJIE TEOMETPUUECKOEH OMHOMHUATEHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 Teopus BEpOsSTHOCTEHN M CTATHCTHKA
HUucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEJIMYMH. MATEMaTUUYECKOE OXUIAHUE,
JCIIEPCHUS. U CTAHJIAPTHOE OTKJIOHEHHE. [Ipumepsl npuMeHEeHUsT MaTeMaTUYECKOTO
51 OXHMJaHUA, B TOM YHCJE B 3aJadyax M3 MOBCEIHEBHOM >KU3HU. MaTeMaThdeckoe
' OXKHMJIaHWE OWHAPHOW CIyJailHOM BENIMYWHBI. MaTeMaTHuecKoe OKHIaHHE CyMMBI
CIIyYalHBIX BETMYMH. MaTeMaTU4eCKOe OXKUJAHUE U TUCTIEPCUSI TEOMETPUUECKOTO 1
OMHOMUAIBHOTO pacrpeaeneHuit
5.9 3akoH OONBIIMX YHCENT M €ro poiib B HaykKe, Mpupoae u odiiectBe. BrIOOpOUHBIiA
' METOJ HCClIeTOBAaHUM
5.3 [IpumMepsl  HENpepbIBHBIX  Ciy4ailHbIX  BedMMYMH. [loHsATHE O  IUIOTHOCTH



pacnpeneneHus. 3agadu, NPpUBOAAIIME K HOpMaJIbHOMY pacnpezeneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeielIeHUN



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHETO OBIIIET'O OBPA3SOBAHUSI

Kon
NMpoBePSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHHUSI K MPEeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOI1 00pa30BaTeIbHOI IPOrpaMMbI CPeIHEro o011ero
o0pa3oBaHus

Brnanenne Meromammu J0Ka3aTeNbCTB, aJTOPUTMAaMU pELICHUs 3ajady;
yMeHue ¢GOopMyJIHUpPOBaTh M ONEPUPOBATH MOHITUSIMH. OIpeaeeHHe,
aKcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYJIHUPOBKH; MPUMEHATh MX; yMEeHUE (HOPMYINPOBATH
o0paTHOE M IPOTUBOIOJIOXKHOE YTBEPKACHHE, NPUBOJUTH IMPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJB30BaTh METOJ] MAaTeMaTH4YeCKOW HHAYKIUH,
MMPOBOAUTL AOKA3aTCJIbHBIC PACCYKACHUA IIPHU PCHICHUHA 3aaa4, OLUCHUBATH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXKICHMI; YMEHHUE OIepUpOBaTh
MOHATUAMH. MHOXCECTBO, IMOAMHOKECTBO, orcpanru Haxa MHO>XXCECTBAMU,
YMEHHE UCIHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaT  Juis
OImruCaHus pCaIbHBIX MPOUCCCOB U SIBJICHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 APYruX Y4eOHBbIX MPEeIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBA3HBIN Tpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMU; MUCIOIB30BaTh Tpadbl mpu

pelIeHu  3a1a4

YMeHue onepupoBaTh MOHATHSAMH. HaTypalbHOE YHCIO, LIEJI0€ YHCIIO,
CTENEHb C LIEJIBIM [TOKA3aTeNleM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHD C
paloHaIbHBIM OKAa3aTelIeM, CTENEeHb C JAEHCTBUTENbHBIM IOKa3aTeseM,
JorapupM UuCla, CHHYC, KOCHHYC M TaHT€HC NPOM3BOJBHOIO YMCIA,
OCTaTOK M0 MOZYJI0, PAalMOHAJIbHOE YHUCIIO, HPPALUOHAIBLHOE YHCIIO,
MHOKECTBA HATypalbHbIX, LEJIbIX, pPALUOHAIbHBIX, JIEHCTBUTEIbHBIX
YHCeNT; YMEHHE UCIIONb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINN 00Imii
JIenuTenb W HauMeHbliee oOuiee KpaTHoe, anroput™m EBkinuaa mnpu
pELIEHNN 33a/a4; 3HAKOMCTBO C Pa3JIMYHBIMHM NO3UIMOHHBIMH CHUCTEMAMHM
CUMCIICHUS; YMEHHE BBINIOJIHAThH BIUHUCIICHHE 3HAUEHUH U TpeoOpa3oBaHus
BBIPR)XEHUI CO CTemneHsMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-
palMoHalIbHBIX  BBIP@KEHUW;  yMEHHE  ONEPUPOBATh  TOHATHUSIMHU:

noCiaca0BaTCIbHOCTD, apI/I(I)MeTI/I‘-ICCKaH nporpeccus, TreoMCTpUICCKasa



mporpeccusi, OCECKOHEYHO yOBIBaIOINas TeOMEeTpUYecKas Mporpeccus,
YMEHHE 3a/1aBaTh IIOCJICIOBATEIILHOCTH, B TOM WYHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYJI;, YMEHHE ONCPUPOBATH MOHATHUAMHU: KOMILICKCHOE
YHCIIO, COMNPSOKEHHBIE KOMIUICKCHBIC YHCIA, MOIYJIh U apryMEHT
KOMIUIGKCHOIO ~ 4YHciaa, ¢GopMa  3alMCH  KOMIUICEKCHBIX  YHCEN
(reomeTpuueckasi, TpPUTOHOMETpUYECKas U anreOpawueckas); yMeETb
MPOU3BOJIUTh APU(PMETHUCCKHUE JCHCTBUSA C KOMIUICKCHBIMH YHCIIAMU,
MPUBOJIUTH MIPUMEPHI HCIIOIH30BAHMS KOMIUICKCHBIX YHCEN; OIEPUPOBATH
MOHATUSAMH. MaTpuiia 2X2 wu  3X3, ONpeneauTelh  MaTPHIIH,

I‘eOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHne OIICpUPOBATh MOHATUIMHU. PpPALOMOHAIIBHBIC, HWPPallMOHAIBHEIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘IeCKI/Ie, TPUT'OHOMETPUYCCKHUC
YpaBHCHHSA M  HCPABCHCTBA, MX CHUCTCMbI, YMCHHC OIICPUPOBATH
MOHATUSIMHA:. TOXKICCTBO, TOXKIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUE,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEPaBCHCTB M CHCTEM, YMCHHEC pCIIaTb YpaBHCHUI,
HCPABCHCTBA W CHUCTEMBI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHU, HEPABCHCTBA W CHCTEMbI C MAapaMeTpoM,; IIPUMCHITH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI I PCIICHHUA MATCMATHUYCCKUX

3a7aq "1 3a/1a4 U3 pas3JIMIHbIX oOmacreit HAayKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIUS, 4YETHOCTh (DYHKIMH,
NEPUOANYHOCTh (YHKIIMH, OrPaHUYEHHOCTh (PYHKUIHUH, MOHOTOHHOCTH
GyHKLIMH, SKCTpeMyM (QyHKIUHM, HauOoJblllee W HAaUMEHbIIEEe 3HAuYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HENpepbIBHAS (YHKIUS, aCUMIITOTHI rpaduka
¢byHKLIMHK, TIepBas U BTOpasl MPOU3BOAHAS (PYHKIMM, F€OMETPUYECKUN U
¢uznyecKkuil CMBICI TMPOU3BOAHOM, NepBOOOpa3Has, ONpeIeTIEHHbII
UHTErpaji; yMEHHE HaxOAMThb aCUMNTOTHl Tpaduka (YHKIHUH; YMEHUE
BBIUUCIATh  MPOM3BOAHBIE CYMMBI, TPOU3BEJIEHUS, YacTHOIrO U
KOMITO3UIIMN (YHKIMHA, HAXOAWTh ypaBHEHHE KacaTelbHOM K rpaduky
(GYHKIIMM, YMEHHE HaXOJWUThb MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO [UIS HCCIEA0BaHUS (DYHKIIHIA,
HaXOAWTh HAWOOJIbIIME M HAUMEHbIIWE 3HA4YeHHUd (QYHKIUH, CTPOUTH
rpauKd MHOTOYJIEHOB C HCIIOJIb30BAHUEM alllapara MaTeMaTH4ecKoro
aHanM3a; MPUMEHSTh MPOU3BOJHYIO JJS HAXOXKIACHHUS HAWIy4IIero
pelleHnss B NPHUKJIAJHBIX, B TOM YHCIE COLMAJIbHO-DKOHOMHUYECKHUX H

(bU3UYECKUX 3a/1adax; HaXxOAWUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIIBIO




MHTErpajia, ONpUBOJUTH MNPUMEPbl MATEMATHYCCKOI'0 MOICIUPOBAHUSA C

OMOIIIbI0 AU PEepeHIINATHHBIX YPaBHECHUI

YMeHue onepupoBaTh MOHATUSAMU: TpaduK QYHKIUH, oOpaTHas (QyHKIHUS,
KOMITO3MIMsl (DYyHKUWH, JWHEWHass GYHKIUS, KBaJpaTHYHAs QYHKIHS,
panvoHanbHass (QYHKIUS, CTerneHHas (QYHKLIUSA, TPUTOHOMETPUUECKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH, YMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
byHKIHH, BBITIOJIHATH ~ TpeoOpazoBanusi  TIpadukoB  GyHKIHH,
UCTIOJIb30BaTh TPaQUKH Ui W3YYEHHUS MPOLIECCOB W 3aBUCHUMOCTEH, IpHU
pelIeHuH 3a7ad U3 JPYrux ydeOHBIX NPEIMETOB U 3aJad U3 peallbHOM
KU3HHU;, BBIpaXaTh (OpMyJaMH 3aBUCHMOCTH MEXKAYy BeIHMYMHAMU,
UCIIONIb30BaTh CBOMCTBA M Tpaduku (QYHKIMHA s PelIeHUs ypaBHEHHI,
HEpaBEHCTB M 3a/a4 C MapaMeTpaMu, H300pakaTh Ha KOOPAMHATHOU

IIIIOCKOCTHU MHOXKCCTBaA peI_HeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

VMeHHe peliath TEKCTOBbIC 3aJa4d pa3HbIX THIOB (B TOM 4YHCIE Ha
IIPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJOTH, 33a4l U3 00JacTH yNpaBlIEHUS JUYHBIMU U CEMEWHBIMU
(rHAHCAMU); COCTABISTHh BBIPAKCHHS, YPABHCHHS, HEPABEHCTBA U HX
CHUCTEMBI IO YCIIOBUIO 3aJayd, HUCCICAOBATH IIOJyYCHHOE pELICHUE HU
OLICHMBAaTh MPABIONOAOOHOCTh pPE3yJbTaTOB; YMEHHUE MOJEIUPOBAThH
peanbHBIE CUTyallUd Ha SA3bIKE MAaTEMATHKH; COCTaBIIATH BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33/1a4M, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJBb30BAaHMEM  ammapara  aiareopsl,

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMenne omnepupoBaTh MOHATHIMU. CpeaHee apuMeTHuecKoe, MeanaHa,
HauOoJIbIlIee U HAMMEHBIIEE 3HAYEHHUs, pa3Max, JUCIEePCHUs, CTaHIapTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa, yMEHHE H3BIEKaTh, MHTEPIPETUPOBATH
uH(popMaInio, MPeICTaBICHHYIO B TaOJIMIIaX, Ha AUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBJICHUH; MPEJICTABIATD
uHbOpMallMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeNI0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TrpaPuuecKux
METOJIOB U AJIEKTPOHHBIX CPEJCTB; TPAaPUIECKH HUCCIEA0BATH COBMECTHBIC

Ha6J'IIOIlCHI/I}I C IIOMOUIBIO JUarpaMm pacCCUuBaHUS U JIMHENHOI perpeccun

YMeHue OomnepupoBaTh IMOHATHAMU. CIYYaHBIM ONBIT W CIy4alHOE

coObITHE, BEpOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIOJIb30BAaHHEM TIpapUUEcCKMX METOMOB; MPHUMEHSThH
(GOpMyJIBI CIOXKEHHSI W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyiy IOIHON
BeposTHOCTH, (hopmyny bepHymim, koMOuHaTOpHBIE (AKTHI U (OPMYIIHI;
OIICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH.  ClIlydaiiHas BEJIMYHMHA, pPACIPENCIICHUE BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, JUCIEPCHS W CTaHIAPTHOE OTKIOHCHUE
CIIy4allHOW  BENWYHMHBI, (YHKIMH PACIpPENCIICHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBLHOTO paclpe/ielieHuii; yMeHHE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX pacHpeiClICHUI Il PElICHUs 3ajad,
3HAKOMCTBO C MOHSATUSAMU. 3aKOH OOJBIINX YHCEI, METObI BHIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIINX 4YHUCENI B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHHUE
OIEPUPOBATH MOHITUSMHU. COYCTAHHE, NMEPECTAHOBKA, YHCIO COYCTaHHIH,
YUCII0  TIEPeCTaHOBOK; OwHOM  HpBIOTOHA, yMEHHE  NPUMEHSATH
KOMOMHATOPHBIC (haKThl U PACCYKICHHSI JIJISl PEUICHHUS 3a]la4; OICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPECTUPOBATDH HOHy‘ICHHBIﬁ pe3yiabTar

YMeHue onepupoBaTb IMOHATUSAMM. TOYKA, IpsMas, IUIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUUHA YIJa, INIOCKUW yroJi, ABYIrpaHHbIN
YIoJl, TPEXTPaHHBIM YIOJl, CKPELMBAIOIIKECS MPsAMbIC, MapaJuIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTE IIPAMBIX M HHOCKOCTGP'I, Yroia MCEXay IpsIMbIMH,
YroJl MEXAY MNpsIMOM M IUIOCKOCTBIO, YIrOJd MEXAY IUIOCKOCTSIMH,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEKIY HPSIMBIMH,
pacCTOSIHUE MEXIY IUIOCKOCTSIMU; YMEHHE HCIOJIBb30BATh IPU PELIEHUU
3aga4 HU3Y4YCHHBLIC q)aKTI)I U TCOPEMBI HJ'IaHI/IMeTpl/II/I; YMCHHE OLICHUBATH
pa3Mepbl OOBEKTOB OKpPYXKAIOIIET0 MHUpA; CTPOUTh MaTeMaTHUYeCKHe
MOACIM C IOMOMIBIO TCOMCTPUUCCKHUX MOHATHI U BCJIMYMH, pCUIaTb

CBA3AaHHBIC C HUMU MMPAKTUYCCKUC 3a/la9r
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YMeHue omepupoBaTh MOHATHUSAMU: IJIOMAAb (GUTYPBI, 00BEM (UTYPHI,
MHOFOFpaHHI/IK, HpaBHJ’IBHI—;IfI MHOFOFpaHHI/IK, CCUCHUC MHOFOFpaHHI/IKa,
KyO, mapaijenenumnen, Opu3Ma, NOUpaMuaa, (urypa M TOBEPXHOCTh
BpallieHus1, IMWIMHIP, KOHYC, Imap, cdepa, miomaab chepsl, II0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHyca, LWIMHIApa, O0BEM KyOa,
NPSAMOYTOJILHOTO MapajuleNienuIiea, MUPaMUIbl, MPU3MBL, LUIMHAPA,
KOHyca, IMapa, pa3BEPTKA MOBEPXHOCTH, CEUCHHs] KOHYCa W IMIIMHIPA,

napajji€JIbHbIE OCHM HWJIM OCHOBAHWIO, CCUCHUC MIapa, IIJIIOCKOCTD,




Kacaromasicss cdepbl, LIWIMHIPA, KOHyCa, YMEHHE CTPOUTbh CEeueHHUe
MHOTOTpaHHHKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpalICHUs, UX CEUYEHHUs, B TOM YHCIIE C TOMOILBIO IEKTPOHHBIX CPEICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKHX (DUTYp, CAMOCTOSTEIHHO
dbopMyIIMpOBaTh ONpeAeNeHUsI U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBaX M TMpPH3HAKAX TI'EOMETPUYECKUX (UTyp, OOOCHOBHIBATH HIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccudukanuioo Guryp 1o
pPa3NIMYHBIM TPU3HAKaM, BBIOJHATH HEOOXOIMMBbIE JIOTIOJHUTEIBHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh MOHATHSAMH. JBHXKEHHE B  IIPOCTPAHCTBE,
NapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Ms, TOAO00HBIE GUTYPBI, YMEHHUE
pacro3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPHI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
peLICHUH 3aJa4; HAXOJUTh T'COMETPHYCCKHE BeIMUYWHBI (JUIMHA, YIOJI,
II0MIa/1h, 00BEM) MPH PEIICHUH 337a4 U3 JPYTHX YYeOHBIX MPEIMETOB U
U3 peajbHOW JKWU3HM; YMEHHE BBIYHUCIATH T'C€OMETPHUYCCKHE BEIIMIMHBI
(mmuna, yroj, mwiomagb, O0BEM, IUIOMIA[P IMOBEPXHOCTH), HCHOIB3YS
W3YYCHHBIE (OPMYJBI MU METOIBI, B TOM YHUCIE. IUIOMAJb MOBEPXHOCTH
MUpaMUbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoans cdepsl; 00bEM Kyoa,
NPSMOYTOJBHOTO — TApaJUIeNIeNUIe1a, TUPAMUIbI, TPU3MBI, [THIHHJIPA,

KOHYCa, 111apa, yMCHHUEC HaX0JUTh OTHOILICHHUE 00BEMOB HOI[O6HBIX (bI/Ipr

12
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YMmeHue OIICpUPOBATH IOHATHAMHU. NPAMOYTOJbHAs CHUCTEMA KOOPAUHAT,
BCKTOpP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa II0 62[3I/ICY,
CKaJLIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOM3BCIACHUC, YIroll MCKIY
BEKTOpaMM,; YMCHHE HCIIOJIb30BaTh BeKTopHHfI u KOOp,I[I/IHaTHI:Jﬁ METOA
JJId pCHICHUA TCOMETPHUYCCKUX 3adad U 3a/la4 ApYyTUx y‘Ie6HI>IX npeaMEToOB
YMeHue BBI6I/IpaTL HOI[XOI[SIH_[I/II\/'I METOM JJIsl pCIICHU 3a/1aud; IIOHUMAaHUC
SHAYUMOCTH MATEMATUKH B HU3YUCHUH TPUPOJHBIX U O6IHCCTB€HHI)IX
nponeccoB u HBJ'ICHI/II\/'I; YMCHHUC pacClio3HaBaThb IPOSABJICHUC 3aKOHOB
MaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC MPUBOJUTH IMPUMEPBI MAaTEMATHUICCKUX

OTKPBITHI POCCUICKON U MUPOBOW MAaTEMaTUYECKOU HAYKU



IIEPEYEHD 2JIEMEHTOB COIEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 UYucna v BEIYUCICHHS

11 Hatypanbshble u nenbie yncna. [Ipu3sHaky JeTMMOCTH LENbIX YHCET

12 Panmonanbupie  yucna. OOBIKHOBEHHBIE W JIGCATHYHBIE JApOOHM, MPOLEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaJbHOW cTerneHu. J{eWcTBUS ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenb ¢ 1enbIM NoKaszareneM. CTeneHs ¢ palmoHaIbHBIM NoKa3areneM. CBoiicTBa
' CTETICHH

15 CuHyc, KOCHHYC W TaHT€HC 4YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaATYpalbHbIE JOrapu(MbI

JlelicTBuTenpHble 4HCIa. ApH(METHYECKHE ONEpalur C JICHCTBUTEIbHBIMU
17 ypcnamu. [IpuOnvkE€HHbIC BBIYHUCIICHHS, TPABUIIA OKPYTIICHUS, IPUKHU/IKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN

1.8 [IpeobpazoBanne BeIpaKEHHIA

1.9 KowmmnekcHsie yncna
2 VpaBHEHUs ¥ HEPABEHCTBA

2.1 Llesbie U IPOOHO-pAHOHAIBHBIE YPaBHEHUSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomeTpuieckue ypaBHEHHS

2.4 [Toka3zarenbHble U JOrapupMUUECKUE YPaBHEHHS

2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHainbHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPMHUUECKUE HEPABEHCTBA

2.8 TpuronomeTrpuieckue HepaBEHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TIApAMETPAMHE

2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHUN. OnpeeInTeNb MAaTPULIBI
3 OyHKIMH U TpaduKH



Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['paduk dysxmumn. B3zaumao oOpartHbie

3 ¢yukunu. Yétheie n HeuéTHble pyHkuuu. [lepuoanueckue GpyHKIuH
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHWid ¢yHkumu. Hymu ¢dyHxmmm.
32 [IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHH.
' MakcumymMbl U1 MHHUMYMBI (QyHKIuH. HaumOombinee M HauMeHbIee 3HAYCHUE
(GYHKIMM Ha TPOMEXKYTKE
33 CrenenHass (GyHKIUS C HaTypalbHBIM M IENbIM IoKa3areseM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKIUH, UX CBOHCTBA U Tpa(uKH
3.5 [oka3zaTtenpHast u norapudmuyeckast QyHKIIHH, UX CBOUCTBA U TpaduKu
36 Touku paspeiBa. AcumnToTel rpadukoB ¢Qyaknumit. CpoiicTBa  (QyHKIHIA,
' HETIPEPBIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS MTOCIIEIOBATEIHLHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuieckas nporpeccuu. opmysia CI0KHBIX IPOIIEHTOB
4 Havana MmaTematnieckoro anammsa
4.1 [TpousBoanas ¢yukiuu. [IpousBoiHbIe S7eMEHTAPHBIX (QYHKIIHIMA
[lpumeHeHre NPOM3BOAHOM K HCCIEAOBAaHUIO (YHKUUH HAa MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxkneHrne HaunOOIbIIer0 ¥ HAUMEHBIIEro 3HauYeHHUs (QYHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. Murerpan
5 MHokecTBa U JIOTHKA
5.1 MHOXeCTBO, orepaluy HaJ MHOKecTBamMu. J(narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U CTaTUCTUKA
6.1 OmmcarenbHas CTATHCTHKA
6.2 BepostHoCTh
6.3 KomOunaTtopuka
7 Teometpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpPXHOCTH BPALEHUS
7.5 KoopauHnats! 1 BEKTOpHI
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