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IHOACHUTEJIbBHAS 3AIINCKA

VYuebHblil Kypc «BeposSTHOCTh M CTaTUCTHKA» YIIyOJIEHHOTO YPOBHS SIBIISICTCS HPOJOJIKCHHEM WU
pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yIiIyONEHHOTO YpOBHS Ha YPOBHE CpEIHEro oOIero
oOpa3zoBaHMs. Y4eOHbI Kypc HpeqHa3sHayeH [uid (OPMHUpPOBaHMA y OOYyHaIOIIMXCS CTAaTHCTUYECKOM
KyJbTYpbl U IOHMMAHHS POJIM TEOPUH BEPOSATHOCTEM KAK MAaTEMaTH4YECKOIO MHCTPYMEHTa IJIsl M3Y4YCHHS
CllyyailHBIX COOBITHH, BeMMYMH U TpoueccoB. [lpu u3yueHMH Kypca oOoramaroTcs NpeicTaBICHUs
o0yyJaromuxcss O METOJaX HCCIeNOBaHUS M3MEHYMBOI'O MHpPA, PAa3BUBAETCS NMOHMMaHHME 3HAUYUMOCTH U
OOIIHOCTH MAaTEeMAaTUYECKUX METOAOB IMO3HaHMs KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-
Hay4YHOT'O MUPOBO33PECHHUS.

Conepxanue y4eOHOrO Kypca HalpaBlIeHO Ha 3aKperyieHWe 3HAHWM, MOJYYCHHBIX MPH H3yYeHHU
Kypca Ha ypOBHE OCHOBHOT'O OOILIET0 00pa30BaHuUs, U Ha pa3BUTHE NPEJCTABICHUN O CIIy4aliHbIX BEIMYMHAX
U B3aUMOCBS34X MEXKIY HUMHM Ha Ba)KHBIX IPHUMEpax, CHO’KETbl KOTOPBIX MOYEPIHYTHI U3 OKPYXKAIOLIETO
mupa. B pesyaprare y oOydarommxcs J0JDKHO c(OpMUpOBaThCS IpPEACTaBICHHE O Hauboiee
yHOOTpeOUTENbHBIX U OOIIMX  MAaTeMaTHMYeCKUX  MOJENAX,  HUCHOJb3YEMBIX  JUISI  ONHCAHMS
AHTPOIIOMETPUYECKUX U JeMOTrpaUuecKuX BEJIWYHH, MOTPEIIHOCTEH B pPa3IUYHBIE pOJia W3MEPEHUsX,
JUTUTENIBHOCTH 0€30TKa3HOM pabOoThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SBIECHUI U
IIpOIIecCCOB B OOIecTBe. YueOHBI Kypc siBisieTcs 0a30il A1 OCBOEHUS BEPOSTHOCTHO-CTaTUCTUYECKHUX
METO/0B, HEOOXOMMBIX CIIEIUAINCTaM HE TOJIBKO HHKEHEPHBIX CIEeIUAIbHOCTEH, HO TAaKXKe COLMAIBHBIX U
NICUXOJIOTMYECKUX, MTOCKOJBKY COBPEMEHHbBIE OOIECTBEHHbIE HayKH B 3HAYUTEIBHOM MEpPE HUCIOJIb3YIOT
anmapar aHajgu3a OOJbIIMX JaHHBIX. [{eHTpanbHyI0 yacTh yueOHOro Kypca 3aHUMAaeT 00CyKJICHHE 3aKOHa
O0sbIIMX Ynces — (yHJaMEHTAIbHOTO 3aKOHA ITPUPO/Ibl, HMEIOLIEr0 MaTEMAaTHIECKYI0 (pOopMaIH3alHtIo.

B cooTBeTcTBUU C yKa3aHHBIMU LIEJISIMU B CTPYKType YueOHOro Kypca « BeposiTHOCTh U CTaTUCTHKA
Ha YriayOnE€HHOM YpOBHE BBIJCNIEHBl OCHOBHBIE coOJiep)KaTenbHble JHUHUU: «CioyyailiHble CcOOBITHS H
BEpOSATHOCTH» U «CilydaiiHble BETUYMHBI U 3aKOH OOJIBLINX YUCEID).

[ToMrMO OCHOBHBIX JMHMHA B Y4Y€OHBIM KypC BKJIIOYEHBI 3JIEMEHTHI TEOpUH TIpadoB U TEOpUHU
MHO’K€CTB, HEOOXOAUMBIE JIJIsl TOJTHOLEHHOTO OCBOCHUS MaTepuasa JaHHOTO y4eOHOro Kypca U CMEXKHBIX
MaTeMaTHYECKUX Y4EOHBIX KypCOB.

Conepxxanne nuHuH «CryyaiiHble COOBITHSI U BEPOATHOCTH» CIYXKUT OCHOBOH Ui (OPMHPOBAHUS
IIPEACTABJICHUM O PACIPEIEICHUU BEPOSITHOCTEN MEXKy 3HAUCHUAMU CIIy4alHbIX BEJIMYUH. BaxxHyro 4acThb
B TOM COJIepKaTeNbHOM JINHUU 3aHUMAET U3yUeHHE F€OMETPHUECKOro 1 OMHOMHAIILHOTO pacipeesieHui 1
3HAKOMCTBO C X HEIPEPBIBHBIMU aHAJIOTaMHU — MOKA3aTEIbHBIM U HOPMAJIbHBIM PaCIPEACIICHUSIMHU.

TeMbl, CBsI3aHHBIE C HEIIPEPBIBHBIMU CIIy4aiHbIMU BEJIMYMHAMHU U PACIIPEIEICHUSMH, aKLICHTUPYIOT
BHUMaHME OOYYAIOLIMXCS HAa ONMCAHUU W M3YYCHUHU CIy4YalHBIX SIBICHUH C TOMOIIbIO HENPEPHIBHBIX

¢bynkumii. OCHOBHOE BHUMAHHE YIEISIETCS TIOKA3aTeIbHOMY M HOPMAJIBHOMY PacTpeIeTICHUSIM.



B yuyeOHOM Kypce mnpenycMaTpUBaeTCsl O3HAKOMUTENIBHOE H3YUYEHHME CBA3M MEXIY CIy4alHbIMU
BEJIMYMHAMU M OIMCAaHME 3TOW CBS3U C MOMOULIbIO KOA(P(UIMEHTa KOPpEIsUUM U €ro BbIOOPOYHOIO
aHaJiora. JTH 3JIEMEHTHI COJEPKaHUS pa3BUBAIOT TeMy «/luarpammsl paccenBaHus», U3yUYEHHYIO HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusi, U BO MHOTOM OIMPAIOTCS Ha CBEACHUS M3 KYPCOB alreOphbl U T€OMETPHH.

Emé€ omuH »nemMeHT coaepkKaHWs, KOTOPBIM IpeUlaracTcs Ha O3HAKOMUTEIBHOM YPOBHE —
II0CJIEIOBATENbHOCTh  CIYYalHBIX HE3aBUCHMBIX COOBITHH, HACcTyNaloIMX B €IUHMUIYY BPEMEHH.
O3HakOMIJIEHHE C paCIpEeCICHUEM BEPOSTHOCTEH KOJIMYECTBA TAaKUX COOBITMM HOCUT pa3BUBAIOIIUN
XapakTep M SBIAETCS aKTyalbHBIM JUId OyAymux aOWTYpHEHTOB, TOCTYNAIOMIMX Ha Yy4deOHbIe
CIELUAJIbHOCTH, CBA3aHHBIE C OOIIECTBEHHBIMU HAyKaMH, ICUXOJIOTUEN U YIIPAaBICHUEM.

Ha u3zydenune yueGHOro Kypca «BeposiTHOCTb U CTaTUCTHKa» Ha YIIIyOJI€HHOM YPOBHE OTBOAUTCS 68
yacoB: B 10 kimacce — 34 gaca (1 gac B Hezenmo), B 11 kinacce — 34 gaca (1 gac B Hefenio).

COJAEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBszHbIil rpad, myTtu B rpade: nukisl U nenu. CreneHs (BaJIeHTHOCTD) BepIIuHbL. ['padsl Ha
IJIOCKOCTH. JlepeBnsi.

Crny4daifHble 3KCIIEPUMEHTHI (OMBITBI) U CIy4YalWHBbIE COOBITHUSA. DJIEMEHTapHBIE COOBITHS (MCXOBI).
BeposiTHOCT citydaifHOro coObiTus. binm3ocTh 4acTOThl M BEpOSTHOCTH cOObITUH. CiyyailHble OIBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU.

Onepanuu Ha/l COOBITHSIMHE: TTepeceueHue, 00beTMHEHIE, TPOTUBOIIOIOXKHBIE COOBITHS. J{MarpaMMbl
Diinepa. opmyia CIOKEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOATHOCTb. Y MHOXKEHHME BEpOATHOCTEH. [lepeBo ciaydaiiHOro skcrepumenra. dopmyia
nosHo# BepostHocTu. Popmyina baiieca. HezaBucumblie coObITuS.

bunaphbiii ciydaliHblii OonbIT (MCHBITAaHUE), ycrex U Heyaauda. HesaBucumble ucnbiTanus. Cepust
HE3aBHCHMBIX MCIBITAHUW 110 mepBoro ycmexa. lIlepectaHoBku u (¢akropuan. Yucno coueTaHMil.
Tpeyronbuuk Iackans. ®opmyna 6unoma Herorona.

Cepus He3aBUCUMBIX HcTibITaHui bepHymu. CiyyaiiHblii BIOOp M3 KOHEYHOM COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. Pacnpenenenue BeposiTHOcTedl. Jluarpamma pacnpeaeneHus. Onepauuu Haz
CIIy4yallHBIMM BeJIMYMHaMH. buHapHas ciydailiHasg BenwuuHa. [IpuMepsl pacnpeneneHuii, B TOM 4HCIIE
reoMeTpHUeCcKoe U OMHOMHUAIIBHOE.

CoBMecTHOE  pacrpeneneHue  JByX  Ciay4yailHbIx — BenuuuH.  HesaBucumble — cilydaliHble
BeIMYMHbL. MaTemMaTHueckoe OXHJIaHue clydyailHOW BenuuuHbl (pacmpenenenus). [Ipumepbl npuMeHeHUs
MaTeMaTHYECKOT0 OKUAAHUA (CTpaxoBaHuUe, JioTepes). MaTtemaTHuecKkoe OXuaaHue OMHapHOU CilydaitHON
BEIMYMHBI. MaTtemMaTuyeckoe OXKUIAHME CYMMBbl CIydalHBIX BEJIMYMH. MaTemaTudeckoe OKHUJaHHUE
reOMEeTPHUECKOro 1 ONHOMHUAIBHOTO PACIIPEICTICHHH.

Jucnepcuss M CcTaHJapTHOE OTKJIOHEHWE CcllydallHOM BenuuuHbl (pactpenenenus). Jucnepcus

OuHapHOW ciy4ailHONH BenuuuHBL. MaTtemaTuyeckoe OXHJIaHUE TMPOU3BENCHHUS M JUCHEPCUS CYMMBI



HE3aBUCUMBIX CIy4YaWHbIX BelMM4YMH. Jlucnepcus W CTaHJApTHOE OTKJIOHEHHWE OWHOMHUAIBHOTO
pacnpezenenus. Jlucnepcus U CTaHIapTHOE OTKIIOHEHHE T€OMETPUYECKOTO PACIIPEACIICHNUS.
11 KJIACC

HepaBencrBo YeObiméBa. Teopema YeObiméBa. Teopema bepHymiun. 3akoH OONBLIIMX YHCEN.
Bri0opounslii MeTon uccienoBaHuil. BeiGopounbie xapakTepucTuku. OLEHHMBaHHWE BEPOATHOCTH COOBITHS
110 BEIOOPOYHBIM JIaHHBIM. [IpoBepka MpoCTeHIINX TMIOTE3 C TOMOIIBIO U3YUYEHHBIX PACIIPEICIICHUM.

HenpepsiBHble cinyualinbie BenuuuHbl. [Ipumepbl. @yHKIMSA IUIOTHOCTH BEPOATHOCTH PACIIPEACIICHUS.
PaBHOMEpHOE pacnpenienieHne U ero CBOMCTBA. 3aJauu, IPUBOASIIME K IIOKA3aTEIbHOMY PaclpeAeIeHUIO.
3ajayy, OpUBOJALIME K HOPMalbHOMY pacnpefeseHuto. @DyHKIMS IJIOTHOCTH  BEPOATHOCTH
II0KA3aTeIbHOIO paclpenesieHus, (QYyHKUUS IUIOTHOCTH BEPOATHOCTH HOPMAJIbHOTO pPACHpEe/ICHHs.
@yHKIUSA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PACIIPEIEICHUS.

ITocnenoBarenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITUH. 3a1auu, IPUBOASIIUE K PACIIPEIEICHUIO
IIyaccona.

KoBapuanust nByx ciydaiiHblx BenuuuH. Koadduuument nuneitHol xoppensuuu. CoBMeCTHBIE
HaOJI0IeHUS IBYX BeNIWYHH. BRIOOPOYHBII KOApGHUIMEHT Koppensauuu. Pa3nuane Mex 1y TUHEHHOH CBA3BIO
Y IPUYHMHHO-CIIEICTBEHHOU CBs3b10. JIMHENHas1 perpeccusi, MeTO ] HAMMEHBIINX KBaJPATOB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O KYPCA «BEPOATHOCTDb M
CTATUCTHKA» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaIaHCKOr0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh IPAXKAAHCKOM MO3UIIUU 00YUAIOIIETrOCs KaK aKTUBHOT'O U OTBETCTBEHHOI'O YJICHA
poccuiickoro o0IiecTBa, MPEACTABIEHUE O MAaTeMaTHYECKHMX OCHOBaX (PYHKIMOHHPOBAHUS Pa3IUYHbBIX
CTPYKTYp, SBIICHHIA, TPOLUEAYp TPaKIAHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHe
B3aMMO/ICHICTBOBATh C COLMAILHBIMU MHCTUTYTaAMU B COOTBETCTBHHM C UX (YHKLUSAMHU U Ha3HAUCHHEM;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh POCCUMCKOW TIpa)JIaHCKOM WACHTUYHOCTH, YBAXEHHUS K TMPOLUIOMY H
HACTOSIIEMY POCCUMCKON MaTEMATUKH, IEHHOCTHOE OTHOIIEHHE K JTOCTHKEHUSIM POCCUMCKUX MaTEMaTHKOB
U POCCUMCKOM MAaTEMaTU4ECKOM LIKOJIbI, UCIIOJIB30BAHUE ITUX JOCTHKCHUM B IPYTUX HAYKaX, TEXHOJIOTUAX,
cdepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUE JYXOBHBIX ILIEHHOCTEH pOCCHHMCKOrOo Hapoia, Cc(pOpMHUPOBAHHOCTh HPABCTBEHHOIO
CO3HAHUs, HTUYECKOrO IIOBEJICHHUs, CBA3AHHOIO C IPAKTHMYECKUM IPUMEHEHHEM [OCTH)KCHWM HAyKH U
JESTeIbHOCTBIO YUE€HOT0, OCO3HAHUE JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOHUMBOTO OYIyIIero;

4) 3cTeTUYECKOT0 BOCIIUTAHUSA:



ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAs SCTETUKY MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH, 0O BEKTOB,
3a7a4, PEUICHUM, pPacCyXJACHUW, BOCIHPUHMMYHMBOCTH K MAaTEMaTHYECKUM acleKTaM pa3juyHbIX BHUIOB
HCKYCCTBA;

5) pu3nyecKkoro BOCHUTAHUSA:

c(hOPMHUPOBAHHOCTh YMEHHUS TNPHUMEHATh MaTeMaTHYECKHWE 3HAHUSA B HWHTEpecax 3I0pPOBOTO U
O0e3omacHOoro oOpasza JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0pPOBBIO (3I0pOBOE IHMTaHHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryispHas QHU3UUecKas aKTHBHOCTH), (U3UUECKOEe
COBCPUICHCTBOBAHUC ITPU 3aAHATUAX CHOpTHBHO-OSI{OpOBHTGHBHOﬁ ACATCIBbHOCTBIO,

6) TPy10BOr0 BOCIMTAHUSA:

TOTOBHOCTh K TPyAYy, OCO3HAHHE IICHHOCTH TPYAOIIOOUS, HWHTEpPEC K Pa3IHYHBIM chepam
npoeCCUOHATIBHON JesITeIbHOCTH, CBSI3aHHBIM C MATEMAaTHKOW U €€ NMPHIOKEHUSIMH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD Oymytei mpoeCcChu U pealn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHbl, TOTOBHOCTH
U CIOCOOHOCTh K MaTeMaTUYECKOMY OOpa30BaHHUIO U caMOOOpa30BaHHUIO Ha MPOTSHKEHHUU BCEHl KU3HH,
TOTOBHOCTB K aKTUBHOMY YYacTHIO B PEIICHUH MPAKTUYECKUX 3a71a4 MaTeMaTUYECKON HAIIPaBICHHOCTH;

7) 3KOJIOTrM4YEeCKOr0 BOCIIUTAHMS:

C(bOpMI/IpOBaHHOCTB SKOJIOTHYECKOU KYJbTYpPbI, IMOHHUMAHUC BJIHNAHHA COLNUATIBHO-O3KOHOMHUYCCKHUX
MPOIIECCOB HAa COCTOSIHUE MPUPOJHONM W COIMANBHOM Cpellbl, OCO3HAHME TJI00aJbHOTO XapaKTepa
AKOJIOTHYECKUX MPOOJIeM, OpPUCHTAllMsI HAa NMPUMEHEHHWE MaTEMaTHYCCKHUX 3HAHWUW A PEIICHHs 3a7ad B
00JIaCTH OKpYyXalolel cpejibl, MJIaHUPOBAHUE IMOCTYMKOB M OLEHKHM MX BO3MOXHBIX TMOCIEJICTBUN IS
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI'0 MIO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHON MPaKTUK{, MOHUMAHUE MaTeMaTHYeCKOH HayKd Kak cgepbl 4elOBEYECKOM IEsITeNbHOCTH,
JITANOB €€ Pa3BUTHA W 3HAYUMOCTH IJId PA3BUTHUA LHUBUIMW3ALUU, OBJIAACHUC A3BIKOM MATCMATHKU H
MaTeMaTUYECKOU KyJIbTYpOH Kak CpPEACTBOM IO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCIEA0BATENbCKYIO AESITEIbHOCTh MHIMBUIyaJIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATbI
Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUA

ba3oBble Jjoruyeckne aeiicTBUA:

BBIABJIITE M XaPAKTCPU30BATH CYHICCTBCHHBIC IIPU3HAKKW MATCMATUYCCKUX O6’beKTOB, HOHHTI/II\/'I,
OTHOILIIEHUH MEXIy HOHATHUAMHU, (OPMYJIUPOBATH OMNpENETICHUsS MOHSTHUN, YCTaHABJIMBATH CYIECTBEHHBIN
MPU3HAK KJacCU(UKAITIN, OCHOBAHUS JIJIs1 0000IEHNS U CPAaBHEHHUS, KPUTEPUH TTPOBOJUMOTO aHAIH3a;

BOCIIPUHUMATh, (HOPMYIUPOBATH U MPEOOPA30BBIBATH CY)KACHHS: YTBEPAUTEIIbHbIC U OTPULIATEIIbHBIC,
CAMHHUYHBIC, YAaCTHBIC U O6H_[I/Ie, YCJIOBHBIC;

BBIABJIITE MAaTEMAaTHYCCKHUE 3aKOHOMCPHOCTH, B3aMMOCBA3U W IPOTUBOPCUUA B q)aKTaX, JaHHBIX,

Ha6J'IIOI(eHI/I$[X N YTBCPXKIACHUAX, IpCAJIaratb KpUTCPUU 1JIA BBIABIICHUA SaKOHOMepHOCTefI u HpOTHBOpe‘II/Iﬁ;



Je7TaTh BBIBOABI C  HCIIOJNB30BAHHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX ¥  HHIYKTUBHBIX
YMO3aKJIIOYeHU N, YMO3aKIIOUECHHI IO aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTEeIbCTBA MAaTEMAaTUYECKHX YTBEpXKIEHHH (IpsiMble M OT
NPOTHBHOTO), BBICTPAWBATh AapryMEHTALUIO, NPUBOIUTH INPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CY)KICHUS U BHIBOJIBI;

BBIOMpATh CrIOco0 pereHus y4eOHO 3ajaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHNUS, BEIOMpATh
HanOoJee MOXOASMINN ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebcKue 1eicTBUA:

UCTIONIb30BATh BOMPOCH KaK MCCIIEOBATENBCKII HHCTPYMEHT NO3HAHMS, ((OPMYIHPOBATH BOIIPOCHI,
¢$uKcHUpyIOIKe NPOTUBOpEYHe, MpolieMy, yCTaHaBIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBAaTh CBOIO TIO3ULIMIO, MHEHUE;

MIPOBOJUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEOBAHUE 110 YCTaHOBIICHHIO
OCOOCHHOCTEH MAaTeMaTH4ecKoro OObBEKTa, SBJICHUS, MPOLECCa, BBIBICHHIO 3aBUCHMOCTEH MEXIY
00BeKTaMu, SABJICHUSIMH, TIPOLIECCAMH;

CaMOCTOSITENNFHO  (hOopMyTUpOBaTh O000OMIEHHS W BBIBOJABI 1O pe3yibTaTaM IPOBEAEHHOTO
HaOJIOIGHUS, HCCIIEJOBAaHUs, OIICHWBATh JIOCTOBEPHOCTh TIOJYYEHHBIX pe3yJbTaTOB, BBHIBOJAOB U
0000IIEHHNI;

NPOTHO3UPOBATh BO3MOXKHOE DPAa3BHTHE IpOIecca, a TAKXKe BBIIBUTaTh IPEIIONOKEHHS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH 1€(UIIMTHI HH(OPMAIIUHY, TaHHBIX, HEOOXOIUMBIX Il OTBETA HA BOIIPOC U IS PELICHUS
3ajlauy;

BBIOMpaTh MH(GOPMAIMIO U3 MCTOYHHKOB DPA3UYHBIX THUIIOB, aHAIW3UPOBATh, CUCTEMATH3HPOBATH H
MHTEPIPETHPOBATH MHPOPMAITUIO pa3THYHBIX BUJOB U (OPM MIPEICTABICHHUS;

CTPYKTYpUpOBaTh HHGPOPMALIMIO, TMPEICTaBIATh €€ B Ppa3IUuHBIX (opMax, HIUIIOCTPUPOBATH
rpapuyuecKy;

OLIEHMBATH HAIEKHOCTh HHPOPMALIUH TI0 CAMOCTOSITEIHHO CPOPMYITNPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHHBepPcaIbHble yueOHbIe AeiicTBUS

O0menue:

BOCIIPUHUMATh U ()OPMYJIHPOBATH CYXkJICHHUS B COOTBETCTBUU C YCIOBUSAMH M LIEISIMHU OOILEHUS, SCHO,
TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHUS 110
XO/y pelIeHus 3a/1a4i, KOMMEHTHPOBATH TIOYYeHHBIN pe3yIIbTarT;

B X0l OOCYKIEeHHMs 3a/1aBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI, pelaeMon
3aJ]auu, BHICKA3bIBATh MJICH, HAIICJICHHbIC HA MIOMCK PEIICHUs, COTIOCTABIIATH CBOM CYXKACHUS C CYKICHUAMHU
APYyTUX YYaCTHUKOB [Haliora, OOHApYKMBATh pa3IMYMe W CXOJCTBO IIO3WIMHA, B KOPPEKTHOU Qopme

(GbopMyIIMpPOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;



NPEACTaBIATh  pe3yJbTaTbl  PELICHWs  3aJaud, OKCIEPUMEHTa, HUCCIEAOBaHMs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpAaTh (opMaT BBICTYIJIEHHS C Y4ETOM 3aJad Mpe3eHTalud M OCOOEHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe yHMBepcaabHble yueOHbIe AeiicTBUS

Camoopranuzanus:

COCTABJIATh IUJIAH, aJrOPUTM pELICHUs 3a/]adyM, BBIOMpATh CIOCOO PELICHHsS C YyYETOM HMMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BapUaHTBl PEIICHHH C
y4€TOM HOBOU HH(OpPMAIIHH.

CaMOKOHTPOJIb, JMOLHOHATbHBIN HHTEJVIEKT:

BJaJeTh HABbIKAMM II03HABATEIIbHOW pe(IeKCMM KaK OCO3HaHMs COBEpIIAEMbIX JeUCTBUH U
MBICJIMTENBHBIX MPOLIECCOB, UX PE3yJIbTATOB, BIAAETh CIIOCOOaMH CaMOIPOBEPKH, CAMOKOHTPOJIS IIpoliecca
U pe3yJibTaTa PeUIeHns] MaTeMaTHYeCKON 3a/1a4H;

IPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUU 337a4l, BHOCUTh KOPPEKTUBBI B
JeSITeIbHOCTh HA OCHOBE HOBBIX 00CTOSITEIbCTB, JaHHBIX, HAJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHE pE3yJbTaTa IEH W YCIOBHSM, OOBSCHATh NMPUYMHBI JOCTIKEHHS WU
HEIOCTHKEHHUS PE3yJIbTAaTOB AEATEIbHOCTH, HAXOAUThH OLIHOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eITeJIbHOCTD:

[IOHUMAaTh ¥ HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHON W MHIMBHIYaJbHOM paOOThI MpPU pEIICHUU
y4eOHBIX 3a/1a4, MPUHUMAThH LIETb COBMECTHOH JESITEIbHOCTH, IIAHUPOBATH OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacrpenesaTh BUABI padoT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC U Pe3yabTaT padboThl, 00001IaTh
MHEHHS HECKOJIbKHUX JIIOJIEH;

y4acTBOBaTh B IPYNIOBBIX (popMax paboThl (00Cyk1eHUs, 0OMEH MHEHHH, «MO3TOBBIE IUTYPMbD U
WHBIE), BBIIIOJHATH CBOIO YaCTh Pa0OTHI U KOOPIUHUPOBATH CBOU JICHCTBHS C IPYTHMHU YICHAMH KOMaH/IbI,
OLIEHMBATh Ka4eCTBO CBOETO BKJIAa B OOIINI MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH
B3aUMO/ICHCTBUSI.

NNPEJMETHBIE PE3YJIbTATbBI

K xoniry 10 kaacca o0yyaromuiicss HAyIUTCS:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: Tpad, TUTOCKHIA Tpad, CBA3HBIN rpad, MyTh B Tpade, 1enb, UK,
JIepeBO, CTENICHb BEPILUHBI, IEPEBO CIYYaHOT0 SKCIEPUMEHTA;

CBOOOJHO OIEPUPOBATH MOHATHAMHU: CIyYalHBI SKCIEPUMEHT (OIBIT), CIIy4aifHOE COOBITHE,
AIIEMEHTAPHOE CIIy4aiiHOe COOBITHE (DIIEMEHTAPHBIN MCXOJM) CIy4alHOTO OIBITA, HAXOIUTh BEPOSTHOCTH
COOBITHIA B OIIBITaX C PABHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITHSIMH;

HaXOIUTh U (POPMYJIHUPOBATH COOBITHS: IMEpeceueHue, OObeJUHEHUE ITaHHBIX COOBITHH, COOBITHE,
MPOTHBOIOJIOKHOE JAaHHOMY, MCIOJb30BaTh AUArpaMMbl Diiepa, KOOPAMHATHYIO NPSAMYIO ISl pPeIICHHS
3aJ1a4, MOJb30BaThCS (POPMYJION CIIOKEHHS BEPOATHOCTEW AJIi BEPOSTHOCTEH NBYX M TpeX CIIy4ailHbIX

COOBITHI;



ONIEPUPOBATh INOHATHSAMHU: YCIOBHAas BEPOSTHOCTb, YMHOXXCHHE BEPOSTHOCTEH, HE3aBUCUMBIC
COOBITHSI, I€PEBO CIYYaWHOIO AKCIEPHUMEHTAa, HaXOIUTh BEPOSTHOCTH COOBITHH C MOMOILBIO MpaBHiia
YMHOKEHUS, IepeBa CIy4yaifHOTO OTbITa, UCIIOJIB30BaTh (DOpPMYITy TIOJTHOU BeposTHOCTH, (hopMyiy baiieca
IpU peIIeHUM 3ajad, ONPEAesITh HE3aBHCUMOCTh COOBITHH Mo (hopMyJie W MO OpPraHU3alUH CIy4aitHOTO
JKCIEPUMEHTA;

IPUMEHATh M3Y4YEHHblE KOMOMHATOpHbIE (OPMYJbl A MEPEYUCICHUS 3JIEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITHH CITy4aifHOTO OIBITA, PEIICHHS 3a/1a4 IO TEOPUU BEPOSTHOCTEH;

CBOOOZHO ONEpUPOBATh MOHSATUAMM: OMHAPHBIM CIIy4alHbIN ONBIT (MCIBITAaHUE), YCIEX M HEyJaua,
HE3aBUCHMBbIE HUCIBITAHUS, CEPUs MCIBITAHUM, HAXOJUTh BEPOSTHOCTU COOBITHH: B CEpUU HCHBITAHUH 110
IIEpPBOT0 ycCIlleXxa, B CEpUU HCHBITAaHUHA bBepHy/iM, B OIbITE, CBA3aHHOM CO CIy4YailHBIM BbIOOpOM U3
KOHEUYHOU COBOKYITHOCTH;

CBOOOZIHO ONEpUPOBATHh TOHATUSAMHU: CIydyaliHas BEJIWYMHA, pACHpEIENICHUE BEPOSITHOCTEM,
auarpamMma  paclpefesieHus, OWHapHas ciydaiiHas BeJMYMHA, TIEOMEeTpUYecKoe, OWHOMHAIbHOE
pacnpezeieHue;

OIEpUPOBATh MOHATUAMHU: COBMECTHOE paCIpeelIeHUe ABYX CIIyYalHBbIX BEJIWUYMH, HCIIOJIb30BaTh
Ta0JIMIy COBMECTHOTO paclpeesieHus IBYX CIy4YalHbIX BEJIMYMH JUIs BBIICICHUS PACIIPENEICHHSI KaXK 101
BEJIMYMHBI, OIpPEJCNICHUs] HE3aBUCUMOCTU CIy4YalHBIX BEJIMYHMH;CBOOOJHO ONEPUPOBATh IOHATUEM
MaTeMaTUYeCKOro  OXKHJAHUs  CIy4dalHOW  BeNWYMHBl  (pacmpesiesieHus), HNPUMEHATh  CBOWCTBA
MaTEeMaTHYECKOTO OKUAAHUS TPU PEIICHUH 33/1a4, BBIYUCIISATh MAaTEMAaTHIECKOE OKUAaHnEe ONHOMHUAIIBHOTO
U TEOMETPUUYECKOIO paclpeiesieHuil; CBOOOJHO OINEepUpoBaTh MOHATHUSMHU: JUCIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE  CIy4YalHOM BEJIIMYUHBbI, IPUMEHATH CBOMCTBA JUCIEPCUU  CIIy4allHOM  BEIUYUHBI
(pacupeneneHus) MNpU  PEIIEHUH 334ad, BBIUMUCIATH JUCHEPCUI0O M CTAaHAAPTHOE OTKJIOHEHHE
T€OMETPUUYECKOTO U OMHOMHAIBHOTO PaCIpeIeICHUN.

K xoniry 11 kaacca o0yyaromuiicss HAyIUTCS:

BBIUUCIIATh BBIOOPOYHBIE XAPAKTEPUCTUKHU IO JaHHOM BBIOOpKE U OLICHUBATh XapaKTEPUCTUKU
IeHEPaJbHOM COBOKYIHOCTH JI@HHBIX IO BBIOOPOYHBIM XapakrepucTukaMm. OIEeHHBaTh BEPOATHOCTH
COOBITUH M  TpPOBEPSATh  MPOCTEHIINE  CTATUCTUYECKHE  TUIOTE3bl, TOJb3YSICh  H3YYEHHBIMHU
pacrpeneneHusIMH;

IIPUBOAMTH IIPUMEPHI 3aa4, IPUBOAAIIMX K I1I0KA3aTEIBHOMY PACIPEIEICHUIO, 3a/1a4, IPUBOJALIUX K
HOpMallbHOMY  pacmpezaeneHuto.  OnepupoBaTb  MOHATHSAMU:  (PYHKIUS  IUIOTHOCTH  BEPOSTHOCTH
MOKA3aTeIbHOTO paclpelieleHns, QYHKIHS IUIOTHOCTH BEpPOSITHOCTH HOPMAIbHOIO pacHpeeseHus,
(GyHKIUS TUIOTHOCTH U CBOMCTBAa HOPMAJIBHOTO PaCHpeleICHUS;0NpelesTh KOdPOUIUEHT JIMHEHHOU

KOppEeNSLIH, BEBIOOPOUYHBIN KOA(PDHUIIMEHT KOPPEISALUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Konu4yectBo 4yacos
Ne ni/m HaumeHoBaHue pa3ies 0B H TeM NPOrpaMMbl KoHTpoJibHbBIE IMpakTuy
Bcero
padoThI padoThI
1 DneMeHTsl Teopuu rpados 3
5 Ciry4aifHbIe OTIBITHI, CITy9aiiHbIC COOBITHS U ;
BEPOSITHOCTH COOBITUIA
Omnepanuu HaJl MHOXKECTBAMH U COOBITHSIMH.
3 CroxeHue ¥ yMHOKEHUE BEPOSITHOCTEH. 5
VYcnoBHast BeposiTHOCTh. He3aBucumbie coObITHS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepun nocienoBaTeIbHbIX UCTIBITAHUM.
5 Wcnbrtanus bepuymmu. CinydaiiHblil BBIOOp U3 5
KOHEYHOM COBOKYITHOCTH
6 Ciyualinble BEJIMUMHBI U paclpeaeIeHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0
11 KJIACC
KosmnuecTBo yacoB
Ne i/ HanMeHoBaHue pa3iesi0B U TeM NPOTrPaMMBbI
Bcero KonTpoJabubie IpakTuu
padoThI padoThI




rpade. Llenu u muKIBI

1 3aKoH OOJIBIINX YUCE 5
2 DJIeMEHThl MaTEMaTUYECKON CTATUCTUKU 6
HenpepsiBHbIE Ci1ydaliHbIE BETUYHHBI
3 (pacmipenenenusi), MoKa3aTeIbHOE U 4
HOPMaJIbHOE pacipeieeHus
4 Pacnpenenenue Ilyaccona 2
5 CBs13p MEX]y ClIy4yallHBIMU BEIMUYMHAMU 6
6 O06001IeHE ¥ cUcTeMAaTU3aliA 3SHAHUHA 11 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0
HNOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KoanuyecTBo yacos
Ne i/ Tema ypoka KounTtpoJbHbie IIpakTu4yeckue
Bcero
padoThI padoThI
I'pad, cBs3HbIN Tpad, mpeacTaBICHUE 330291
: C TIOMOIIbI0 Tpada :
5 CreneHsb (BaJIeHTHOCTh) BeplInHbL. [1yTh B .




I'padsl Ha TocKOCTH. [lepeBo cirydaifHOrO

JKCIIEPUMEHTA

CrnyualiHble SKCIIEPUMEHTHI (OTIBITHI) U
citydaifHble cOOBITHS. DIIeMEHTapHbIC

COOBITHUS (MCXOIBI)

BeposiTHOCTB CitydaitHOTO COOBITHS.
BeposiTHOCTH COOBITH B OIBITAX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU

COOBITUAMHA

BeposiTHOCTB citydyaifHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU

COOBITUSAMH

[lepeceuenue, 00beAMHEHNE MHOKECTB U
COOBITHH, TIPOTHBOIIOJIOKHBIE COOBITHSI.

dopmyiia CII0KEHHsI BEPOSATHOCTEN

VYcioBHas BEPOSATHOCTb. Y MHOXKEHUE
BeposiTHOCTEN. DOpMyTia yCIIOBHOM

BEPOATHOCTHU

YcnoBHas BEPOATHOCTb. Y MHOKEHHE
BeposiTHOCTEN. DOpMyIIa yCIIOBHOM

BEPOSITHOCTH

10

®dopmyJia MOJTHON BEPOATHOCTH

11

®dopmymna baiieca. HezaBrcumbie coOBITHS




KomOuHaTopHO€E MpaBUiI0 YMHOXKECHHUS.

12 [lepecTanoBku u hakropuan

13 Yucno coueranuil. Tpeyronsauk Ilackans

14 ®opmyna 6unoma HeroToHa

s Konrponsnas padora Nel: "I'padsr,
BEpPOSITHOCTH, MHOXKECTBA, KOMOMHATOpHKa"
bunapHblii ciy4aiiHbIi ONBIT (UCTIBITAHKE),

1 ycriex 1 Heyaadya. HezaBucumMble nCIbITaHUS.
Cepusl HE3aBUCUMBIX MCIIBITAHUI 10 IEPBOTO
ycrnexa

17 Cepusl HE3aBUCUMBIX MCIIBITAHUI 10 IEPBOTO
ycrexa

18 Cepus He3aBUCUMBIX HCIIbITAaHUN bepHyim

19 CnyuaiiHbiii BBIOOp U3 KOHEYHOU
COBOKYITHOCTHU

20 [IpakTuueckast paboTa ¢ UCIIOJIb30BAHUEM
ANIEKTPOHHBIX TAOJIHUIL

51 Cnyuaitnas BenuuuHa. Pacnpenenenue
BepoATHOCTEN. J{narpamma pacnpeaeneHus
Onepanuu Haj CIy4aiHBIMU BEJIMYUHAMM.

22 [Ipumeps! pactipenenennii. bunapHas
Clly4aiiHasi BeIMYNHA

23 I'eomeTpuyeckoe pacnpeencHue.




bunomMuanbpHOE pacpeaciiCHUC

24

MaremaTrnyeckoe OKUJIaHUE CITy4aHOU
BesMuuHBL. COBMECTHOE pacipeiesieHue AByX

CHy‘-I&fIHBIX BCJINYHH

25

HeszaBucumpble ciydaiiHble BETUYHHBI.
CBoICTBa MAaTEMATHYECKOTO OXKUIAHU.
Maremaruueckoe oxkuilanue OuHapHOM

CIIy4ailHOM BEJIUYMHBI

26

27

Marematnueckoe OXHUIaHue
T€OMETPUYECKOTO U OMHOMHAIBHOTO

pacnpeaeneHui

[[chepcml " CTaHAAPTHOC OTKIIOHCHUC

28

Jucnepcust OMHApHOU CITy4ailHOW BEJIMYUHBI.

CaoiicTBa aucnepcuu

29

MaremMaTuueckoe OXHWIAHUC MTPOU3BCACHUA U
Aucnepcuss CyMMbBI HE3aBUCUMBIX CJ'Iy‘-I&fIHBIX

BCINYHNH

30

Jucnepcusi OMHOMHAIIBHOTO PaCIpeIeIeHHUS.
[IpakTrudeckas pabora ¢ UCIOIb30BAHUEM

QJICKTPOHHBIX Ta6J'II/II_[

31

Jlucniepcus ¥ cTaHAapTHOE OTKJIOHEHHE
reOMETPUUYECKOTO PACIIPEIEICHHUS. .
[IpakTryeckas paboTra ¢ UCIIOIb30BAHUEM

AJIEKTPOHHBIX TaOJIHUIT




32 O06001IeHre U cucTeMaTH3aIus 3HaHUI 1
Kontponbnas padora Ne2: "UcnbiTanus
33 bepnynnu. Ciyualinble BEJIMUUHBI U 1 1
pacnpenenenus”
34 O060011IeHE ¥ cUCTEMAaTU3aliA 3SHAHUHI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0
11 KJIACC
KosmyecTBo yacoB
Nen/m @ Tema ypoka KonTpoabHbie IIpakTyeckue
Bcero
padoThI padoThI
HepasenctBo YeOniieBa. Teopema Uebbliea.
: Teopema beprysmn. 3akoH OONBIINX YUCEI :
Hepasencto YeOnimera. Teopema UeObimena.
2 Teopema bepnysiu. 3akoH 60NbLINX YUCEN :
HepaBenctBo YeObimeBa. Teopema YeOrbiieBa.
. Teopema bepuysiu. 3akoH OONBLINX YKCE :
4 Br16opouHbIii METOT MCCIIeAOBaHUN 1
[IpakTiueckast paboTa ¢ UCIOJIb30BAHUEM
> AIIEKTPOHHBIX TAOJIHI] :
‘ ['enepasibHast COBOKYITHOCTb U CiTy4aiiHas .

BBIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU




xapakTrepucTukamu. OLeHKa CPEeTHETO U
JUCIIEPCUU T'€HEPATILHOM COBOKYITHOCTH C

MTOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepasibHast COBOKYIIHOCTb U CilydaiiHas
BbIOOpKA. 3HAKOMCTBO € BBIOOPOYHBIMU
xapakTepucTukamu. OLieHKa CPETHETO U
JUCIIEPCUM T'€HEPAIBHOU COBOKYITHOCTH C

IIOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

OreHrBaHME BEPOSTHOCTEH COOBITHI TTO

BEIOOPKE

Craructuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOIIBIO CBOKCTB

W3yYEHHBIX paclpeIeICHAI

10

Craructuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOIIBIO CBOKWCTB

W3yYECHHBIX paclpeeICHU

11

[IpakTudeckas paboTra ¢ UCIOIb30BAHUEM

AIIEKTPOHHBIX TAOJIHI]

12

[Ipumepsl HENPEPBIBHBIX CIIYYANHBIX BEIUYHH.

(DYHKHI/HI IIJIOTHOCTHU BEPOATHOCTH

13

PaBHOMepHOE pacnpenenenue. [lpumepsl 3aay,

IMPUBOJAAIINX K IMTOKA3aTCIIBHOMY U K

HOpPMaJIbHOMY pacHpe/esIeHUsIM

14

OyHKIHS MIIOTHOCTU BEPOSITHOCTH




IMOKa3aTCJIbHOTO PaCpCACICHUA

CDYHKI_II/IH INIOTHOCTH BEPOATHOCTU

b HOPMAaJIbHOT'O pacipeieeHus
[TocnenoBarenbHOCTh OJJUHOYHBIX

16 HE3aBUCUMBIX coObITHi. [Ipumep 3a1aun,
npuBoALIeH Kk pacnpenenenuto Ilyaccona

17 [IpakTudeckast paboTa ¢ UCIOIb30BaHUEM
AIIEKTPOHHBIX TAOJIHI]

12 KoBapuanus 1Byx ciiy4ailHbIX BEJIUYHH.
Koadduuuent koppensauuu

19 CoBMecCTHBIC HAOMIOACHUS ABYX BEITUIUH

20 Bri6opounslii k03 GUIMEeHT Koppemsun

) Paznuune Mexy TMHEHHON CBA3BIO U
MIPUYHUHHO-CIIEICTBEHHOMN CBA3BIO

22 JIuneinas perpeccus

’3 [TpakTudeckast paboTa ¢ UCIOIb30BaHUEM
ANEKTPOHHBIX TAOIHUIL

Y [IpencraBneHne TaHHBIX C IIOMOIIBIO TAOJIHIT U
JUarpaMm, onucaTelbHasi CTaTUCTHKA

) OnBITHI ¢ PABHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
COOBITUSMH

6 Brruncnenue BeposiTHOCTEN cOOBITHII €

pUMEHEeHHEM (opMyIT




Brruuciienue BeposTHOCTEH cOOBITHI C

MIPUMEHEHHEM TpapUIecKiX METOIOB:

27 1
KOOpJMHATHAas IpsiMasi, 1€PEBO, IUarpaMMa
Ditnepa

28 CrnyyaliHble BEJIMUUHBI U paCTIpeICTICHUS 1
MareMaTtnueckoe 0’KMIaHHE CIIy4YaliHON

29 1
BEJIMYMHBI
MareMaTnueckoe 0’KMIaHHE CITy4YaliHON

30 1
BEJIMYMHBI
KonTponbHas padota: "BeposiTHOCTb U

31 1
cTaTucTuka”
Brruucnenue BeposaTHOCTEH COOBITHI C

32 pyUMeHeHneM GopMyJl U rpapuuecKuX 1
METO/I0B
Boruncnenue BeposiTHOCTEN cOOBITHI ¢

33 pUMeHeHneM (OpMYIT U TpaguIecKux 1
METOZI0B
Ciy4daiiHble BETMYMHBI U PacpeleICHUsI.

34 MareMaTtnueckoe 0’KMIaHUE CITy4YaliHON 1
BEJIMYMHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITIPOT'PAMMBI

10 KJIACC
Kon
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTeIbHOM
NpoBepsIeMOro
NPOrpamMMbl CpeiHero oo1ero 0opa3oBaHusi
pe3yJabTarta
6 Teopus BEposSITHOCTEH U CTaTUCTHUKA
6.1 UutaTh ¥ CTPOUTH TAOJIUIIBI M THATPAMMBI
62 OnepupoBaTh TOHATUSAMU: CpefHee apudmeruyeckoe, MeauaHa, HauOoJbIIee,
' HauMeHbIlIee 3HaYeHHe, pa3MaxX MacCUBa YHUCIOBBIX JaHHBIX
OnepupoBaTh NMOHATHUAMHU: CIYYaWHBIM SKCIEPUMEHT (OMBIT) M CIy4ailHOE cOObITHE,
63 JJIEMEHTapHOE COObITHE (PJIEMEHTApHBIM MCXOMA) CIy4YailHOTO OIbITa; HaXOAWUTHb
' BEPOSITHOCTH B ONBITaX C PABHOBO3MOKHBIMHU CIIYYalHBIMH COOBITHUSMH, HAXOJUTH U
CPaBHUBATH BEPOSTHOCTH COOBITHI B M3YUCHHBIX CIIYYaHBIX IKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TIEpeCEYeHHE U OOBEIWHEHHE JaHHBIX
6.4 COOBITHH, COOBITHE, TPOTHUBOIOJOXKHOE JAHHOMY COOBITHIO;  IOJIE30BaThHCS
auarpamMmamu Ditnepa u GopMyIIoi ClOKeHUs BEPOATHOCTEH MPH PEIIeHUH 3a71a4
OnepupoBath MOHSATHUAMH: YCIOBHas BEPOATHOCTh, HE3aBHCHUMBIE COOBITHS;, HAXOJUTH
6.5 BEPOSITHOCTH C MOMOILBIO TMpPaBUJa YMHOXKEHHUs, C TOMOUIBIO J€peBa CIy4ailHOro
OmbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE MPABUIIO0 YMHOXKEHHSI IPU PEIICHUH 3314
OnepupoBaTh MOHSATHUSMU: WUCIBITAHUE, HE3aBUCUMbBIC HCIBITAHMS, CEPUS HCIBITAHUMA
6.7 yCIex M Heyiaua; HaXOJAUTh BEPOATHOCTH COOBITHIA B CEPUH HE3aBUCUMBIX UCTIBITAHUN
710 TIEPBOTO yCIeXa, HAXOIUTh BEPOSTHOCTU COOBITUI B CEpUU UCTIBITAaHUIN bepHynnu
63 OnepupoBaTh TOHATHUSMHU: CIy4ailHash BEIWYMHA, pPACHpPEEICHUE BEPOSTHOCTEH,
' JuarpaMMa pacrpeaesieHus
11 KJIACC
Kon
IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThI OCBOCHHSI OCHOBHOM 00pa30BaTe/bHOM
NpoBepsIeMOro
NMPOrpaMMbl CpeHero o0uero 0Opa3oBaHus
pe3yabTara
5 Teopust BEposSTHOCTEHN U CTaTUCTUKA
5.1 CpaBHMBaTh BEPOATHOCTH 3HAYEHUU CIIy4allHOM BEJIIMYMHBINO PACHpPENEICHUI0 WIH




IMOMOIIBIO JUArpamMm

OHepI/IpOBaTI) IIOHATHUEM MATEMATUYCCKOI'0 O KUAaHUs, IPUBOJNUTD ITPUMCEPEI TOT'O, KaK
5.2 IMPUMCHACTCA  MATCMATHUYCCKOC OXXKHOaHHEC cnyqaﬁHoﬁ BCJIMYHHEI, HaxXodUuThb

MAaTEMaTUUYCCKOC OKHUJAHUC 110 JaHHOMY pacCIipCaAcICHUIO

53 Nmetsb npeacTaBiaeHue 0 3aK0HE OOIBIINX YUCE

5.4 HNmeTts nipeacTaBiieHue 0 HOPMAJIBHOM paclpeieICHUN

ITPOBEPAEMBIE 2JIEMEHTBI COAEP) KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

Kox
6 Teopust BEpOSTHOCTEH U CTaTUCTUKA
[IpencraBnenne JaHHBIX ¢ IOMOIIBIO TaOIUI 1 quarpamm. CpeHee apupmMeTnieckoe, MeuaHa,
6.1 HauOOoJIbIlIee M HAMMEHbIIEE 3HAUEHUs, pa3Max, AUCIEPCHs U CTaHIaPTHOE OTKIIOHEHHUE YHCIIOBBIX
HabOpOB
CnyualiHble SKCIEPUMEHTHI (OTIBITHI) U CIy4yaiiHble COOBITHSA. DJIeMEHTapHbIe COOBITUS (MCXO/bI).
62 BeposiTHOCTB citydaifHOro coObiTus. bim3ocTts yacToThin BepoATHOCTH coObITHil. CirydaiiHble
. OIBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMHU. BeposTHOCTH cOOBITHII B OIBITaXc
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMHU COOBITUSIMU
63 Onepauuu Hajag CcOOBITUAMHU: TepeceyeHHe, OOBbEIMHEHHE, NPOTUBOMOIOXKHbBIE COOBITHS.
' Juarpammel Diinepa. @opmyria CIOKEHUS BEPOSITHOCTEH
64 VYcioBHas BEpOATHOCTb. YMHOXKEHHE BepOsATHOCTEH. JlepeBo ciydallHOrO OSKCIIEpUMEHTA.
' dopMyia MoIHOM BEeposATHOCTH. HezaBucumbie COOBITHSA
65 KomOunatopHoe mnpaBuwio yMmHOXxeHUs. llepectaHoBku U ¢akTopuan. Yucio codeTaHH.
' Tpeyronbuuk [Tackansa. ®opmyna 6uHoma Herorona
bunapHblii ciryyaiiHblil ONBIT (MCOBITAHKE), ycneX U Heynaua. HesaBucumele ucnbitanus. Cepust
6.6 HE3aBUCUMBIX UCIIBITAHUH 10 IepBoro ycnexa. Cepus He3aBUCUMBIX HCNIbITaHUN bepHyun
6.7 CrnydaiiHas BennuuHa. Pacnpenenenue BeposTHocTed. J(marpamma pacnpenenenus. [Ipumepsr

paCHpeHeHCHHﬁ, B TOM YHUCJIC TCOMECTPHUICCKOCH OMHOMHAIIEHOE




11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

UucnoBble XapaKTEPUCTUKH CIIy4alHBIX BEJIMYMH: MATEMaTH4ECKOE OXUAAHHE, IUCHEPCHA U
CTaHJapTHOE OTKJIOHEHHUE. [IpruMepsl NpUMeHEeHNsT MaTEMATUYECKOTO 0KUIaHuUs, B TOM YHCJIE B

3ajjayax M3 TIOBCEAHEBHOM JKM3HM. MaremMaTHyecKoe OXUAaHWE OWHApHOM CiydaitHOM
BEJIMYUHBL. MaremMarnudeckoe OXUAAHUE CYMMBI CIy4YalHBIX BEJIMYMH. MaremaTH4ecKoe

OXKHNIAAHUEC U TUCIICPCHUA TCOMCTPUICCKOI'O U OMHOMHUAJIBHOI'O pacnpeﬂeneHHﬁ

5.2

3akoH OOJBIIMX YHCEN M €ro pojib B HayKe, mpupoae u oOmiecTBe. BbpiOOpouHBIi MeTOn

HUCCIIEIOBAHUN

53

[Ipumeps! HENPepPHIBHBIX CyYalHbIX BeJIMYUH. [IoHATHE O IIOTHOCTH pacnpenesieHus. 3aJauu,

MIPpUBOIANIME K HOPMAJIbHOMY paCIIpCaACIICHULO. ITonstue o HOpMAJIbHOM pacCIpeacIiCHUNU

IMPOBEPAEMBIE HA ETD 11O MATEMATUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJJHEI'O OBIIETO
OBPA3OBAHUA

Kon

NpoBepsIeMOro

TpeOoBaHMs

IIpoBepsiemble TPeOOBaHNS K MPeJIMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI

o0pa3oBaTe/IbHOI MPOrpaMMBbI CPeHEro 001ero 00pa3oBaHus

Bnanenne Meromamu J10Ka3aTeNbCTB, AITOPUTMAaMHU pEIICHUS 3a7ady; yMEHHUe
dopMynHpoBaTE M ONEPUPOBATH TOHSATHSIMHU: OIPEACICHUE, aKCHOMa, Teopema,
CJIEZICTBHE, CBOWCTBO, MpPHU3HAK, [0KA3aTEIbCTBO, PAaBHOCHUJIBHBIE (HOPMYITHPOBKH;
OpPUMEHATh UX; yMeHHe (opMyiupoBaTb OOpaTHOE M NPOTUBOIOJIOKHOE
YTBEp)KJICHHE, NPUBOJUTH NPUMEpPbl U KOHTPIPUMEPHI, HCHOIB30BATH METOA
MaTeMaTHYECKOW MHIYKIMH; TPOBOIUTH TOKAa3aTeIbHbBIC PACCYKICHUS IPU PEIICHUN

3aja4, OICHWBATh JIOTHYECKYIO TMPABUIBHOCTH PACCYKIEHHIA; YMEHHE OIEPHPOBATH
HOHATHSIMHM: MHOXXECTBO, MOJMHOXECTBO, OIEpallMd HaJ, MHOXXECTBAMH; yMEHHE
UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIM ammapar s ONHCAaHUS peaibHbIX
NPOIIECCOB W SBIICHWNW M TPU PEIICHUH 3a7ad, B TOM YHCJIE U3 JIPYTHX y4eOHBIX
NpPEMETOB; YMEHHE ONEPHPOBATH MOHATHAMU: rpad, CBS3HBIN Tpad, AEPEBO, MUKI
rpa¢ Ha IUIOCKOCTH; YMEHHE 331aBaTh ¥ OMMCHIBATH I'padbl Pa3IUUHBIMU CIIOCOOAMU;

HCII0JBb30BAaTh l“pa(l)LI IIpU pCHICHUH 3a1a4d

>

YMenue OIICPHUPOBATH TMOHATHAMHU: HATYPAJIbHOC YHUCIIO, LCJIOC YUCIIO, CTCIICHL C




IENIBIM [TOKA3aTesIeM, KOPCHb HATypaJIbHOW CTENCHM, CTENEHb C PallMOHATBHBIM
MoKa3aresjeM, CTENCHb C JCHCTBUTEIbHBIM IOKa3aTeseM, JiorapudM Yuciia, CHHYC,
KOCHHYC W TAHI'CHC IPOM3BOJILHOIO YHUCIA, OCTATOK IO MOJYJI0, PAalHOHAIBHOE
YHCII0, MPPAIMOHATIBHOE YHUCIO0, MHOKECTBA HATYPAJbHBIX, IEJBIX, PAIHOHATbHBIX,
JCHCTBUTEILHBIX YHCE; YMEHHUE MCIIOIb30BaTh MIPU3HAKH ACTUMOCTH, HAMMEHBIIINUN
oOIIMii IeNUTENb U HAMMEHbIIIee 00Iee KpaTHOE, aIrOpUT™M EBKIIH/A ITPH PEIICHUN
3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MMO3UIIMOHHBIMH CHCTEMaMH CUHCIICHHUS, yMCHHE
BBIMIOJIHATh BBIYMCIICHUE 3HAYCHUH W MPeoOpa30BaHUSI BBIPAKCHUI CO CTEMEHSIMHU 1
norapumamu, TpeoOpa3oBaHUs JIPOOHO-PALMOHANBHBIX BBIPAKEHUH; yMEHUE
ONEPHUPOBATh TMOHITUAMHU: IMOCICIOBATEIBHOCTD, apU(pMETHUYCCKas MPOTPECcCHs,
reoMeTpruIecKasi porpeccus, 0ECKOHEUHO YObIBAOIIAs FeOMETPUYECKAs! TPOTPECCHS;
yMEHHEe 3a/laBaTh IMOCIEI0BATEIBbHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
bopMys; yMEHHE ONEpUpPOBATh MOHATHSIMHU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIC
KOMILUICKCHBIC YHCa, MOAYJIb M apryMEHT KOMILICKCHOrO dYucia, (¢opma 3amucH
KOMIUIEKCHBIX YHCeN (reoMeTpuYecKas, TPUrOHOMETpUUECKass M airedpanyeckas);
yMETh MPOM3BOAUTH apu(MeTHYECKHe JCHCTBHS C KOMIUICKCHBIMH YHCIIAMU,;
NPUBOIUTH MPUMEPHI UCIIOJIb30BAHMS KOMIUIEKCHBIX YUCEIT; ONIEPUPOBATH MOHIATHAMHU:

MaTpuua 2x2 u 3X3, onpeneauTenb MaTpULbl, FTEOMETPUUECKUN CMBICI OIPEASIUTENS

YMeHue OonepupoBaTb IIOHATUAMMU: palhuOHAJIbHBIC, HppaniiOHAJIbHbBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFapI/I(l)MI/ILIeCKI/Ie, TPUTOHOMCTPUYCCKHUEC YPABHCHHUA U
HEpAaBCHCTBA, HUX CHUCTCMbI; YMCHHC OIICpUPOBATH MOHATUAMHU: TOKACCTBO,
TOXICCTBCHHOC npeoGpa30BaHI/Ie, YpaBHCHHUE, HCPABCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ u
HCPABCHCTB, PaBHOCUIIbHOCTb ypaBHeHI/Iﬁ, HCPAaBCHCTB M CUCTCM; YMCHHUC PCIIATH
YpaBHCHH, HCPABCHCTBA W CHCTCMbI C IIOMOINBIO Pa3JINYHBIX HpI/IéMOB; peuaTb
YpaBHCHHA, HCEPABCHCTBA W CHUCTCMbI C ITapaMCTpOM; MNPHUMCHATHL YpPAaBHCHMHA,
HCpPAaBCHCTBA, HNX CHUCTCMblI [JIs1 PCIICHUA MATCMATHYCCKHUX 3a/lad KW 3ada4 M3

Pa3JINYHBIX oOacrei HAayKHu U peaanoﬁ KHU3HHU

YMeHue onepupoBaTh MOHATUAMU: (YHKIUS, YETHOCTh (PYHKIIMU, MEPUOIUIHOCTH
(GYHKIUHM, OrPaHUYCHHOCTh (QYHKIMH, MOHOTOHHOCTH (DYHKIHH, IKCTPEMyM
byHKIMM, HAWOOJbIIEE W HAWMEHbIIee 3HadeHUs GYHKIUM Ha MPOMEXKYTKE,
HempepbiBHAsT (QYHKIOMS, acUMNTOTHI Tpaduka (QyHKIUH, TepBas ©  BTOpast
npou3BoAHas (YHKIWH, TEOMETPUYECKUH U (PUINYECKUH CMBICT TPOU3BOTHOM,
nepBooOpa3Has, ONpenei€HHbI WHTErpal, yMEHHE HaXOAWTh aCHUMITOTHI Tpaduka
(YHKIIMHM; YMEHHE BBIUUCISTH MPOU3BOJHBIC CYMMBI, IPOHW3BEACHHS, YaCTHOTO U

KOMIO3UIMK (DYHKUUH, HaXOJUTh YypaBHEHUE KacaTeabHOW K Tpaduky (QyHKUUU;




YMEHUE HAXOAWUTh MPOU3BOJHBIC 3JEMEHTApHBIX (DYHKIHMIA; YMEHHE HCIIOJIb30BaTh
NPOM3BOJHYIO JJISI UCCIIeAOBAaHMs (YHKIMN, HAXOAWUTh HAUOOJBIIME M HAMMEHBIINE
3HayeHHus] (pyHKUUN; CTpOUTh Ipad)KM MHOTOUYICHOB C HCIIOJIb30BAaHHEM armapara
MaTE€MaTUYECKOr0 aHaJIn3a; IPUMEHSTh IPOU3BOIHYIO ISl HAXO0K/ICHHSI HAMITYYILIEro

pelieHusi B MPHUKIATHBIX, B TOM YHUCIE COIMAJIbHO-3KOHOMUYECKUX W (PU3MUYECKUX
3aqadax; HaXOMUTh IUIOIAAM M OO0BEMBI (UTYp C MOMOIIBI0 MHTETpajia; MPUBOAUTH
IpUMEphl MaTEMaTHYECKOrO0 MOJECIUPOBAHMUS C TOMOIIBIO Au(QepeHInanbHbIX

ypaBHEHUH

YMeHue omepupoBarh TOHATHSAMHU: Tpaduk GyHKOUH, oOpaTHas (yHKIHS,
KOMIO3ULMs (PyHKIMM, TuHeHas GyHKIMA, KBagpaTHuHas (QyHKIMs, palioHalbHas
¢yHKIMsA, cTemeHHas (QYHKUOUS, TPUTOHOMETpUYEeCKHe (YHKUUH, OOpaTHbIC
TpUTOHOMETpUYEeCKHe (YHKIWHU, TOKa3aTelbHas M JorapupmMuueckas (QyHKIUH;
YMEHUE CTPOUTh TpauKH HW3y4YEeHHBIX (YHKIHMHA, BBHIMONHATE NPEOoOpazOBaAHHS
rpa¢pukoB (YHKIMHA, HCHOIB30BaTh TIpadUKU A8 H3Y4YEHUS MPOLECCOB U
3aBUCUMOCTEH, MpU peleHUH 33734 U3 JAPYIMX y4eOHbIX NPEIMETOB M 3ajau U3
peampHON JKM3HM; BBIpaXaTh (OpMyJIaMH 3aBHCHMOCTH MEXAY BEIMYMHAMU,
UCTIOJIb30BaTh CBOMCTBA U rpaduku HyHKIMIA JJIs pelIeHus] ypaBHEHH, HEpaBEHCTB U
3aJad ¢ MapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOMKECTBA

peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue penate TEKCTOBBIE 33/1a4H Pa3HbIX THIOB (B TOM YMCJIE HA MPOLEHTHI, JOIH
U 4acTu, Ha JBI)KEHHE, paboTy, CTOMMOCTh TOBapOB W YCIYyT, HAJIOTH, 33aJaud U3
o0JacTy ynpaBiaeHUs JUYHBIMU U CEMEUHBIMU (PHAHCAMU); COCTABIISITh BHIPAYKEHUS,
YPAaBHEHUS, HEPABEHCTBA M HMX CHUCTEMBI 110 YCJIOBHUIO 3aJ]adyM, HCCIEA0BATh
NOJYYEHHOE pellIeHHe U OLIEHMBATh MPaBAONOAOOHOCTh pE3yJbTaTOB; yMEHHE
MOJIEJIMPOBAaTh pPEaIbHbIE CUTyallMH Ha 3bIKE MATEMATUKH; COCTABIISITh BBIPAKEHUS,
YPAaBHEHUs, HEPABEHCTBA M HMX CHUCTEMBI II0 YCJIOBHUIO 3a]adyM, HCCIEA0BATh
IIOCTPOEHHBIE MOJIENIU C HCHOJIb30BAaHUEM ammapara ajireOpbl, MHTEPIPETUPOBATH

HOJ'IyLIeHHHﬁ pe3yjibTar

YMeHue onepupoBaTh MOHATUAMU: CpefHee apupMeTHUECKoe, MeIuaHa, HauooJbIlee
Y HalMEHbIIee 3HAaUCHHUs, pa3Max, AUCIIEPCHsl, CTAaHAAPTHOE OTKJIIOHEHHE YUCIIOBOTO
HaOopa; yMeHHE H3BIIEKaTh, UHTEPIPETUPOBATh HH(OPMAIIMIO, MPEACTABICHHYIO B
TabIMIax, HA TuarpaMMax, rpagukax, OTpa)xarollylo CBOMCTBA pealbHBIX MPOLIECCOB

U SIBJIGHUH; TPEACTaBIATh HHPOPMAIMIO C TOMOIIbIO TalNHIl M Juarpamm;
HCCJIEIOBaTh CTAaTHUCTUYECKUE JaHHbIE, B TOM 4YHCII€ C MPUMEHEHHEM TrpapuuecKux

MCETOHOB W  JJICKTPOHHBIX  CPCACTB, T pa(bI/ILIeCKI/I nucciacagoBartb COBMECTHBIC




HaOJII0IEHUS C TOMOILBIO AUAarpaMM pacCeMBaHUs U JIMHEHHON perpeccuu

YMeHne omnepupoBaTh TOHATUSAMH: CIyYalWHBIA OIBIT W CIydailHOE COOBITHE,
BCPOATHOCTDH cnyqaﬁHoro C06BITI/I$I; YMCHUC BBIYUCIIATH BCPOATHOCTDH C
UCTIOJIb30BaHUEM TIpaUYecKX METOJOB; MPHUMEHATh (OPMYJBI CIOXKEHHUS |
YMHOXEHHUSI BEPOSITHOCTEH, (hopMyiy MONHON BeposTHOCTH, (opmyny bepnymim,
KOMOHMHATOpHbIE (DaKThl U (HOPMYJIbI; OLEHUBATh BEPOSITHOCTH PEabHBIX COOBITHH;
YMCHUC ONnecprupoBaTh IIOHATUAMMU. CquaﬁHaH BCJINYHHA, pacnpeaciiCHuc
BEPOSITHOCTEM, MAaTEMaTUYECKOE OXKUJAHUE, JUCIEPCUs U CTAHAAPTHOE OTKIOHEHUE
CIy4aifHOM BeNWYHMHBI, (DYHKIMU paclpeneieHuss U IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTENIbHOTO M HOPMAIbHOTO pAaCIpe/leieHUd; YMEHHUE HCIONIb30BaTh CBOICTBA
N3YUCHHBIX pacnpe):[eﬂeHm”I AJid pCIICHUA 3aaa4; 3HAKOMCTBO C IIOHATUSAMMU: 3aKOH
OOJIBIINX YHCEII, METOJIbI BHIOOPOYHBIX UCCIICIOBAHUI; YMEHNE TIPUBOIUTH TPUMEPHI

IMMPOABJICHUA 3aKOHAa OONBIINX YHCET B IMPUPOJAHBIX U O6H.[CCTBCHHBIX SABJICHUAX
YMEHHE OIEpUpOBaTh MOHITHSIMH: COUYETaHHE, MEPECTAaHOBKA, YWCIO COYETaHUH,
YHCIIO MEPECTAaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHITh KOMOMHATOPHBIE (haKThI

U PpaCCyXACHHA IJid PCIICHUA 3alad; OLCHUBATH BCPOATHOCTU PCATIBbHBIX CO6BITHﬁ;

COCTABJISITh BEPOSTHOCTHYIO MOJIEJIb U HHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yIbTaT

YMeHHe omnepupoBaTh IOHATHUSAMH: TOYKA, IpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA YIJIa, INIOCKUN yTOJ, IBYTPAaHHBIN yroJl, TPEXTPaHHBIA yrod,

CKpELIUBAOIIMECS MPSAMBIC, NApaJIENbHOCTh U IMEPIEHAUKYISIPHOCTh MPAMBIX U
IJIOCKOCTEH, yroia MEeXAYy IPsMBIMHM, YIOJl MEXKIy MPsSAMOHM U IUIOCKOCTBIO, YIOJI
MEXIY IUIOCKOCTSMHU, PAcCCTOSTHUE OT TOYKM JIO IIIOCKOCTH, PACCTOSHHUE MEXIY
IPSIMBIMH, PACCTOSIHUE MEXY IUIOCKOCTSMH; YMEHUE HMCIOJIB30BaTh NPU PELICHHUH
3aJa4 M3y4YeHHble (aKThl U TEOPEeMbl IUIAHMMETPUH; YMEHHE OLICHHBATh pa3Mephl
O00BEKTOB OKPYXAIOIIEro MHUpA; CTPOUTh MaTeMaTHUECKHUE MOJENU C IOMOIIBIO
F€OMETPUYECKUX INOHATHUM M BEIWYUH, pellaTh CBSA3AHHBIC C HUMM IPAKTHYECKUE

3aga4un

10

YMeHue onepupoBaThb ~ HOHATHAMM:  IUIOIAAbL  GUIYpl, O00BEM  QUTYpHI,
MHOTOTPaHHMK, TPaBWIbHBIA MHOTOIPAaHHUK, CEYEHHWE MHOIOIpaHHUKA, KyO,
napajulefienunes], npu3Ma, nupamuaa, GuUrypa M MOBEPXHOCTb BpallleHUs, LUIUHIAP
KOHYC, IIap, cdepa, IIOMAAb Cdepsl, MIOLA]b MOBEPXHOCTH MHPAMH[bI, MPHU3MBI,
KOHycCa, IMIUHIpA, 00bEM Ky0a, MPsMOYrojJbHOTO Mapajulesienunesia, MUpaMubl,

IPU3MBI, IWIMHIpA, KOHYCa, IIapa, pa3BEPTKA IMOBEPXHOCTH, CEYEHUs KOHyca M
HWINHAPA, MapajuleJbHble OCH WM OCHOBAaHUIO, CEYEHWE IIapa, IUIOCKOCTD,

Kacaromasacs C(bepbl, ONWIMHApPA, KOHYCa, YMCHUC CTPOUTH CCUHCHUC MHOI'OI'paHHHKA

M



n300paXkaTb MHOTOT'PAHHHUKH, (PUTYPBI U IOBEPXHOCTH BpAILEHHs, UX CEUEHHS, B TOM
YHUCI€ C TOMOIIBIO DJEKTPOHHBIX CPEJACTB; YMEHHME TPUMEHATh CBOMCTBA
reOMETPUYECKUX (UTYDP, CAMOCTOATEIHHO (POPMYIMPOBATH ONPEAETICHUS N3y4aeMbIX
¢uryp, BBIBUTATh TMHOTE3Bl O CBOMCTBAaX M NPHU3HAKAX T'€OMETPHUECKHX (UTYp,
000CHOBBIBATh WJIHM OTIPOBEPTATh MX; YMEHHE POBOJUTH KiIaccu(UKALUIO GUTYp TI0

PAa3JIMYHBIM ITPpHU3HAKaM, BBITIOJIHATH HGO6XOI[I/IMBIC JOMOJHHUTCIBHBIC ITOCTPOCHUA

11

YMeHue onepupoBaTh MOHATHSMH: JBIJKEHHE B IPOCTPAHCTBE, MapauIeIbHbIN
NEepeHoc, CUMMETPHs Ha IUIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHE
1mo00us1, ToT00HBIC (PUTYPBI; YMEHHUE PACIIO3HABATH PABHBIC U MTOAO0HBIC (GUTYPHI, B

TOM 4YHCII€ B TPUPOJE, HCKYCCTBE, ApXUTEKType; HCIOIb30BaTh T'€OMETPUUYECKHE
OTHOIICHMS NIPU PEUICHNH 33/1a4; HAXOAUTh T€OMETPUYECKHIE BEIMYMHBI (IJTMHA, YTOJ,
IUIOIIA]1b, 00BEM) IIPU PEILICHUH 3a7a4 U3 APYTUX Y4EOHBIX IPEIMETOB U U3 PEAIbHOU
KU3HH; YMEHUE BBIYUCIATH T'€OMETPUYECKHE BEIMYUHBI (IJIMHA, YTOJ, IJIOLIAlb,
00BEM, TIIOLIaAb MOBEPXHOCTH), UCHOJIB3YS HU3Y4YCHHBbIE (OPMYIBI U METOMABI, B TO
YHClie: IUION[aAb MOBEPXHOCTH MUPAMHJIbI, MPHU3MBI, KOHYyca, LUWIHHIPA, IJIOMIAAb
cheppl; 00bEM KyOa, MPSMOYTONBHOTO TapajuIeICHuIea, MHPAMUABI, PU3MBIL,

[WIMHJPA, KOHYCAa, I1apa; YMEHUE HaXOIUTh OTHOIIIEHHE 00hEMOB MOT0OHEBIX (hUTYp

12

YMmenue OIICPHUPOBATE MNOHATUAMHU: NPAMOYTOJbHAad CHUCTEMAa KOOpAWHAT, BEKTOD,
KOOpAWHATBHI TOYKH, KOOPANHATEI BEKTOPA, CYMMa BEKTOPOB, ITPOU3BCACHUEC BEKTOpA

Ha YHCJIO, Pa3JIOKCHHUEC BCKTOpPA IIO 6a3ncy, CKaJIIpHOC NPOU3BCACHUC, BCKTOPHOC
MMPOU3BCACHUEC, YIOJ MCKIAY BCKTOpaMHU; YMCHUC HUCIIOJIB30BATH BCKTOpHLIﬁ u
KOOpI{I/IHaTHHﬁ MCTOI JJId pCHICHUA TCOMETPHUYCCKUX 3ada4 U 3a1a4 JpyTux yqe6H1)1x

MPEIMETOB

13

YMenune BbIOMpaTh TOAXOMAMIMNA METOA JUIsl PpEeHIeHUs 3aJayd; TOHMMaHHUe
3HAYMMOCTH MAaTEMaTUKH B M3YyUYCHUU MPHUPOIHBIX M OOIIECTBEHHBIX IPOILIECCOB U
SBJICHUI; YMEHHE paclo3HaBaTh IMPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMEHHE MPUBOIUTH MPUMEPhl MAaTEMaTHUECKUX OTKPBITUH POCCUWCKOW M MUPOBOM

MaTeMaTH4eCKOi HAayKH

HNEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBIX HA EI'D 10O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMeHT COAEP:KAHUS
1 Yucna v BBIYUCICHUS
1.1 HatypanbeHble u nenslie yncina. [Ipu3Haku 1eIMMOCTH LENbIX YNCeN
. PanmonaneHple uucina. OOBIKHOBEHHBIE M JIECATUYHBIE JApOOM, HPOLEHTHI, OECKOHEYHbIE
' MEePUOIUYECKHE IPOOH




Apudmernueckuii KOpeHb HaTypalbHOU creneHd. [lefcTBus ¢ apupMETHYECKMMH KOPHIMH

13 HATypaJIbHON CTEIICHU
1.4 Crenens ¢ nensiM nokasaresneM. CTeneHs ¢ pallioHaIbHbIM NoKa3aTesneM. CBONCTBA CTENIEHU
s CuHyc, KOCHMHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC
' YKCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. [lecaTnaHbie U HaTypaJbHBIE JIOTapU(PMBI
JeiictBuTtenbHble  yHcna. Apu(pMETHYECKHE OIlepalud C JICHCTBUTEIBHBIMH YHCIIAMHU.
1.7 [TpubnuxE€HHBIE BBIYMCICHUS, IpaBUa OKPYIJIEHMs, MPHUKHJIKA M OLEHKa pe3yJbTara
BBIYMCIICHUN
1.8 [IpeoOpazoBanue BoIpaKeHUI
1.9 KommuiekcHble uncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lensle n 1poGHO-pallMOHAIBHBIE YPABHEHUSI
2.2 HppanroHanbHbIe ypaBHEHUS
23 TpuroHomeTpuieckrue ypaBHEHUs
24 [ToxazarenbHble U JOrapuPMUUECKUE YpPaBHEHUS
2.5 Llenbie u qpoOHO-paIMOHATBHBIC HEPABEHCTBA
2.6 UppannonanbHble HEpaBEeHCTBA
2.7 [TokazaTenbHbIC U TOTapUPMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuieckre HEpaBEHCTBA
2.9 CucTteMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C TapAMETPAMHU
2.11 Martpuliia CUCTEMBI JIMHEHHBIX YpaBHEHUH. OnpeneauTenb MaTpULbl
3 OyHKIMH U TpaduKu
31 Oyukius, crnocoOsl 3amanus ¢GyHknun. ['padpuk Gynkumu. B3anmHOo oOpaTHBIE (QyHKIHH.
' Yéruble u HeuéTHbIE pyHKIUU. [lepuonnuecknue GyHKINU
Ob6nacte ompeneneHuss U MHOXecTBO 3HaueHUd ¢yHkuuu. Hymu ¢ynxuuun. IIpomexyTku
3.2 3HAKOIOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHHUMYMBbI
¢ynkunu. Haubosnpliee 1 HauMeHblee 3Ha4eHne (GYHKLIUU Ha IPOMEXKYTKE
13 Crenennas ¢GyHKIUS ¢ HATYpaJIbHBIM U IIeJIbIM TTOKa3zateneM. E€ cBoiicTBa u rpadux. CBoiicTBa
' U rpauK KOpHS n-0i CTeTeHU
3.4 Tpuronomerpuueckue PyHKIIUN, UX CBOWCTBA U TPaduKH
3.5 [TokazarenbHas U norapupmuueckast GyHKIUHN, UX CBOMCTBA U rpaduKu




Touku paspeiBa. AcuMnToThl rpadukoB QyHkimil. CBoiicTBa (QyHKIMI, HENPEpPHIBHBIX Ha

3.6
OTpe3Ke
3.7 ITocenoBaTENBHOCTH, CIIOCOORI 3aJaHUs IIOCIEA0BATEILHOCTEH
3.8 Apudmerrdeckas U reoMmeTpuieckas rmporpeccuu. @opmysia CI0KHBIX MPOIICHTOB
4 Hauayia maTeMaTnueckoro anajimsa
4.1 [TpousBonHas pyHkmu. [Ipon3BogHbIE 3TIeMEHTAPHBIX (PYHKITHI
42 [IpyuMmeHeHre MPOU3BOAHON K HCCIENOBaHUIO (PYHKIMA HAa MOHOTOHHOCTH M IKCTPEMYMBI.

HaXO)KI[eHI/Ie HauOOJIBIIEr0 1 HAMMEHBIIIEr0 3HAYCHUS Q)YHKI_II/II/I Ha OTPE3KEC

43 ITepBooOpasnas. MuaTerpan

5 MHokecTBa U JOTHKa
5.1 MHoOecTBO, onepaluu Haj MHOKecTBaMu. Jlnarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomeTpust
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMBIE U TUNTOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTU BpalIEHUs
7.5 KoopanuHate! 1 BEKTOPBI

YUYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYEHUKA
Amenko 1.B., Beicoukuit 1.P. Matematuka. BepositHocTh u cratuctuka. 10—11 xnaccsl. ba3oBsiit u
yriryOn€HHbIN ypoBHU. YueOHoe ocodue. M, [Ipocsemienue, 2025.
METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

YyebHo-MeToanyeckoe obecneuenue npenogasanus MareMatuku. 10-11 knaccsl (2024 r.)

Meroanueckoe rocoome. Maremaruka. 10-11 xiaccsl vriy0iaéHubil ypoBeHb (2023 1.)

C60DHI/IK THUIIOBBIX SajlaHI/Iﬁ JUIA TCKYIIECro OIIEHHWBAHUA 110 V‘-IC6HI)IM npeamMeram «Marematuka»y u

«Muadbopmarukay. (2024 r.)




HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
https://myschool.edu.ru/
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