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INOACHUTEJIBHASA 3AIINCKA

YueOHplii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS
SBIIIETCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIiIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIHEro oO1ero oopazoBaHusi. Y4eOHbIN Kypc
npeaHazHavyeH it GOpMUPOBAHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTaBICHUS OOydyaroluXcs O METOoAax HCCIEI0OBaHUs
U3MEHYMBOIO MHpPA, pa3BUBACTCS NOHMMAHHWE 3HAYUMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYalHBIX BEIUYMHAX U B3AUMOCBA3AX MEXKIY
HAMM Ha BaXXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaromuxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTUYECKUX MOJEIISAX, UCIIOJIb3YEMbIX
JUIS.  ONHUCAHUS  aHTPONOMETPUYECKUX M JeMOrpaduMyecKuX  BEJIUYMH,
NOTPENIHOCTE B pa3UMYHbIE POJia W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U IIPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIsSeTcs 0a30i i1 OCBOSCHHS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEIHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELHMAIBHOCTEM, HO TaKXe COLMAIbHBIX M IICUXOJOTHYECKUX, IOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIbHON MEpe HUCIOJIb3YIOT armapaT
aHanu3a OoNbIIMX JAaHHBIX. LleHTpanbHYIO0 YacTh Y4YeOHOro Kypca 3aHUMAaeT
oOCyXKJeHHe 3aKoHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIbHOTO 3aKOHA IMPUPOIbI,
UMEIOLIET0 MaTeEMaTHYECKY0 (popMaIn3aluio.

B cooTBeTCTBMM C yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJIEHBI OCHOBHbBIE
coziepkatenbublie TUHUM: «CiyyaiiHble COOBITHS U BEpOSITHOCTU» U «CilyyaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOPUU
rpa@oB U TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuana JJaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Conpepxxanne nuHuUM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPENICTABICHUNA O PaCHpeIeNICHUU BEPOSTHOCTEH
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MEXIy 3HAUCHUSIMU CIIyYailHbIX BeJIMYMH. BaxkHyt0 4yacTh B 3TO# cofiepKaTeibHON
JIMHUY 3aHUMAET U3yUYEeHUE F€OMETPUYECKOT0 U OMHOMHUAIBHOTO paclpeAesieHU U
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacrnpe/iefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCSd Ha ONUCAHUU W
W3YYCHUU CIyYalHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMK. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIbHOE HU3YyYEHUE CBS3H
MEXIy CIy4yalHbIMM BEJIMYMHAMH W OMNHMCAaHUE OJTOW CBA3M C TOMOINIBIO
kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHU», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 00mIero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yIiyOJIeHHOM ypoBHE oTBoautcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Hezeno).
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COJEPKXAHUE OBYUYEHUA
10 KIIACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4YaiiHble COOBITHSI. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodarHocTh ciydailHOro coObITHS. biu3zocTs 4YacToThl U
BeposiTHOCTH ~ coObiTuil.  Cily4ailHple  ONBITBI € PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu Hajg COOBITHSMU: MepecedeHue, 00bEJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydamHOro
skcnepumenTa. Gopmyia noaHou BeposTHocTH. Dopmyna baiieca. HezaBucnmbie
COOBITHS.

buHapHbIil ciydailHbI{ ONBIT (MCNBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIBITAaHUN A0 MepBoro ycnexa. [lepecraHoBku
u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX HchbITaHUNH bepHymum. CnydaiiHblii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenus. Onepanuu Haj ClydallHbIMM BeIudMHaMU. buHapHas ciiydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.

CoBMmecTHOE pachpenesieHHe JIBYX CiydalHbIX Beau4yuH. He3aBucumblie
CIIydyallHble BEJIMYUHBL.MAaTeMaTH4ecKoe OXHUJAHUE CIy4YalHOW  BEJIWYMHBI
(pactipepenenust). llpumepbl  NpUMEHEHHMS  MAaTEMAaTHYECKOTO  OXKHUIAHMS
(ctpaxoBanue, JioTepes). MaTeMaTHueckoe OXHIAaHUE OWHApHOW cliydaliHOMN
BEJIMYMHBI. MaTreMaTu4eckoe  OKHUJIAHUE CYMMBI  CIYyYallHbBIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE F€OMETPUUECKOTO u OMHOMUAIBHOTO
pacnpeneneHun.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMYMHBL. MaTeMaTrudeckoe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pactipenenenusd. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeeneHus.
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11 KJIACC

HepaBenctBo YeObiméBa. Teopema UeoOniméa. Teopema bepuymnu. 3akon
Oonpmmx  uyucen.  BwiOopounslii  MeTrox  uccienoBaHuil.  BriOopouHble
XxapakTepucTUKHU. OLleHMBaHUE BEPOSTHOCTU COOBITHS MO BBIOOPOYHBIM JTAHHBIM.
IIpoBepka npoCTERIINX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeICHUN.

HenpeppiBHble cnyyaliHble BennduHbL. [Ipumeppl. DyHKIMSA TUIOTHOCTH
BEPOSATHOCTH pacmnpenesieHus. PaBHOMepHOe pachpeneneHue M €ro CBOWCTBA.
3ajauu, IPUBOASIINE K IIOKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4l, IPUBOISAIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKA3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenus. PyHKIUA IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHNUS.

ITocmenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHCHUMBIX  COOBITHH.  3ajauwu,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapuauust 1Byx caydaiiHbix BenuuuH. KosdduuueHt nuHeiHON
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpPOUYHBII
Kod(phULMEHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBS3b10. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBaJAPATOB.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IOpoLEeAyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH W JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJIbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOT0 Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATEJbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs SCTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUM, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acClEeKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH M
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUAX CHIOPTUBHO-03/J0POBUTEIBHOM E€ATETbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYIOJIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
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Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHUYeckoMy  OOpa3oBaHHI0O U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, ITOHUMAaHHE BJIUSHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHUE IIOCTYIIKOB U OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEYECKOM IEesSTEIBHOCTH, STanoB €
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBIIATH M XApPAaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTaHABINBATh CYIECTBEHHBIN MPU3HAK KiaccU(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUCHUH 110 aHAJIOTUY;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«BeposITHOCTD M CTATHCTHKA_YIJIy0JeHHbIH ypoBenb_ 10-11 kmacesn»

BBIOMpaTh crmoco0 penieHus ydyeOHOW 3agauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

WCITOJIP30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (QPUKCHUPYIONIME  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO TTO3UITUI0, MHCHHCE,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIICPUMEHT, UCCIIEIOBAHME
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHU, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHWSA, WCCIECNOBAaHUS, OILICHHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMpoIlecca, a TakKe BbIJIBUTATh
MPEATNOJIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaumeii:

BBIIBIIATH JAehUIINTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX I OTBETa HA
BOIIPOC U TSI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IUyYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHbopMaIun 1o CaMOCTOSTEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHAu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX U IIMCBMCHHBIX TCKCTaX, AaBaTbh ITOACHCHHUA IIO XOI[y pCIJ_ICHI/ISI 3agadu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOU Cy}KJIGHI/IH C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuasnora, oOHapyKMBaTh Pa3jM4ve M CXOJCTBO MO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;
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IPEJCTaBISTh PE3YyIbTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTA, UCCIEIOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3aaay
IPE3EeHTAIMHU U OCOOEHHOCTEN ayJUTOPHUU.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHM  TO3HABATENBHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3ysibTaTa peleHUs
MaTeMaTU4YEeCKOH 3a]1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUAM, OOBACHITH MIPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS Pe3yNIbTaTOB AESITENbHOCTU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHasl 1eTEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl TpU peumeHuH y4uyeOHBbIX 3aJay, M[pUHUMATh LEJdb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXJAaTh IMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CYXAeHHS, OOMEH MHEHHIA,
«MO3TOBbIE IITYpMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KaueCTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B Tpade, 1emnb, UK, IEPEeBO, CTEMECHb BEPIIMHBI, JIEPEBO CIIy4allHOTO
IKCIIEPUMEHTA,;
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CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydyailHOE COObITHE (DJIIEMEHTAPHBIN UCXO/)
CIIy4allHOTO  OTbITa, HAXOJWUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUSAMY;

HaxOJUTh U (POPMyYIUPOBATH COOBITUS: MEPECEUCHHUE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJIOKHOE JAHHOMY, MCIOJB30BATh JUArpaMMBbI
Oinepa, KOOPIAMHATHYIO IPSIMYIO JJI PELIEHUs 3a/1ay, M0JIb30BaThesa (HOpMYJIOit
CJI0’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;

ONEPUPOBATh  NOHATUSAMM:  YCIOBHAs  BEPOSATHOCTb,  yYMHOXCHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYYaHOTO HKCIIEPUMEHTA,
HaXOJIUTh BEPOATHOCTU COOBITHI C TIOMOIIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4allHOTO OIIbITa, MCIOJIb30BaTh (POPMYNY TMOJHOW BEPOSITHOCTH, (OPMYITy
baiieca npu pelieHnn 3a1ad, ONpeaessiTh HE3aBUCUMOCTh COOBITUI MO (popMyIie U
10 OPraHU3alUU CIyYaiiHOTO YKCIIEPUMEHTA;

OPUMEHATh W3yYeHHblE KOMOMHATOpHBIE (QOPMYJbl JJsl NEPEUUCICHHUS
3JIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATH MOHATHSAMHU: OWHAPHBIM  CIy4alHBIA  ONBIT
(ucnplTaHue), yClex M HeyJadya, HE3aBUCHMbIE HCIBITAHMS, CEpUs HCIBITaHUM,
HaXOJWTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /0 TEPBOrO yclrexa, B
cepun UcnblTaHUM bepHyiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOpOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OINEPUPOBATH MOHATHUSIMU: CIy4yaliHas BEJIMYMHA, PACIPEIECICHHE
BEPOATHOCTEW, JauarpaMMa pacrhpelerieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpuyYecKoe, OMHOMUAIILHOE paclpesiesiCHUE;

OIEPUPOBATH IIOHATUSAMU: COBMECTHOE paCIpEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJMILy COBMECTHOIO PAacHpeleieHUs] IBYX CIy4alHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXXIOM BEIWYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIy4YalHBIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHSATHUEM
MaTEeMaTHYECKOT0 0XKHMJIaHUs CIy4yailHOW BeMYMHBI (pacrpeaeneHus ), IpUMEHATh
CBOMCTBA MAaTEMAaTHYECKOTO0 OKHMIAHUSA TMpU PELIIEHWH 3a1a4, BBIYUCIATH
MaTeMaTUYeCKOe 0XKUJAaHe OMHOMHUAIBHOTO U T€OMETPUYECKOr0 pacipeieIeHI;
CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: AUCIEPCUS, CTAHJIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIYYAaWHOW BEJIUYUHBI
(pactipeniesieHHs) NIPU PELIEHUWN 3a/1ad, BBIUMCIATH JUCHEPCHIO M CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIILHOTO pacipeIeIeHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU TIO JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTePUCTUKU TEHEPAJbHOM COBOKYNHOCTH JaHHBIX 110  BBIOOPOYHBIM
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xapakTepuctukaMm. OLeHUBaTh BEPOSTHOCTH COOBITUH W MPOBEPSATH MPOCTEUIIHE
CTaTUCTHYECKUE TUMOTE3b, TTOJIb3YSACh U3yUYCHHBIMH paclpeieICHUIMU;
OPUBOJUTH  NPHUMEpPHl  3a7a4, MNPUBOAAIIMX K  TOKa3aTeIIbHOMY
paclpelieNieHuIo, 3ajgad, MPHUBOIAIIMX K HOPMalIbHOMY paclpeieseHHUIO.
OmnepupoBaTh MOHATUAMH: (DYHKUHS TUIOTHOCTH BEPOSITHOCTH TMOKA3aTENbHOTO
pacnpenesnenus, QyHKIHA MIIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO PacIpeesieHus,
(GyHKIMSA TJIOTHOCTH M CBOMCTBAa HOPMAJbHOTO pacCHpeesIeHUs ;0peaesiaTh
KO3 GUITUEHT TUHEHHON KOPPENSILINY, BEIOOPOUYHBIN KOIDPHUIIMEHT KOPPEISIHH.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KouunyecTBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB u (mudpoBbie)
KonTpoabHbie
o0pa3oBaTe/ibHbIE

n/n TeM MPOrpaMMbl Bcero
padoThI
pecypcsl

1 DneMeHTHl Teopuu TpadoB 3

CityyaliHbl€ OTIBITHI,
2 cllydaifHbIe COOBITUS U 3
BEPOSITHOCTH COOBITUH

Omneparuu HaJl MHOKECTBAMH
u coobITusIMU. ClloXeHue u
3 YMHOXEHHE BEPOSITHOCTEH. 5
VYcnoBHas BEPOSITHOCTD.
He3zaBucumele coObITHS

4 DneMeHThl KOMOMHATOPUKH 4 1

Cepuu nocienoBaTeabHbIX
ucnbiTanui. Mcnibitanus
5 bepuymnu. CrnyqaitHbii 5
BBIOOD U3 KOHEUHOM
COBOKYIHOCTH

CrnydaiiHble BETUYUHBI U 1 1
pacripeneneHus

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOT'PAMME 34 2
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11 KUIIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBaHMe pa3ieiioB U (uudpossbie)
KoHnTpoJbHbie
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsbl
1 3aKoH OOJBIINX YHCET S)
5 DJIEMEHTBI MaTEMaTUYECKON 6
CTaTUCTUKH
HenpepsiBHBIE CilyyaliHbIe
3 BEJIMYUHBI (pacipeneseHus), 4
MIOKa3aTeJIbHOE U
HOPMAaJIbHOE pacnpeeneHus
4 Pacripenenenue [lyaccona 2
5 CBs3b MeXy Clly4allHBIMU 6
BEJIMYMHAMU
O06o061IEHNE U
6 . 11 1
cucTeMaTtu3anus 3HaHUI
OBILIEE KOJIMYECTBO YACOB 34 1

[10 ITPO'PAMME




ITIOYPOYHOE IIVTAHUPOBAHUE
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10 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

I'pad, cBsa3HbI rpad,
MPEJCTaBICHNE 3a1a4H C
oMoIIbo rpada

Crenenp (BaJIGHTHOCTD)
BepwuHbl. [1yTh B rpade. Lenu u
LUKJIBI

I'padsr Ha IockocTH. [epero
CIIy4alHOT'O SKCIIEPUMEHTA

Crny4daiiHble SKCIIEpUMEHTHI
(OMBITHI) U CITy4aiHbIE COOBITHUS.
DneMeHTapHbIe COOBITUS
(McxoBI)

BepositHOCTB CitydaitHOTO
coObITHs. BeposiTHOCTH COOBITHIA
B OIIBITaX C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMH COOBITUSIMU

BeposiTHOCTB CitydaitHOTO
coObITus. BeposiTHOCTH COOBITHIA
B OIBITaX C PABHOBO3MOXHBIMH
3JIEMEHTAPHBIMH COOBITUIMU

[Tepeceuenue, oObeTMHEHNE
MHOKECTB U COOBITHIA,
MIPOTUBOTOJIOKHBIE COOBITHS.
dopMyna cIoKeHUs
BEPOATHOCTEMN

VYcioBHas BEpOSATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyiia yCIOBHOW BEPOSITHOCTH

10

VYcioBHas BEpOATHOCTb.
YMHOKEHUE BEpPOATHOCTEM.
dopmyiia YCIOBHOW BEPOSITHOCTH

dopmyJia MOJTHOM BEPOATHOCTH
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11

12

®opwmyna baiieca. HezaBucumsbie
cOOBITHS

KomOuHaTopHOE IpaBHIIo
ymHOXKeHus1. [lepecTaHOBKH 1
(dhakTopuan

13

Yucno coueranuii. TpeyroibHUK
[Tackains

14

15

®opmyna ounoma HproToHa
KonrtponsHast pabora Nel:
"I'padm1, BeposiTHOCTH,
MHOXECTBa, KOMOMHATOpHUKA"

16

bunapHbIi ClIy4alHBIM OBIT
(ucnbITaHue), ycrex U Heyaya.
HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUHN 10
IIEpPBOrO ycIrexa

17

Cepust HE3aBUCUMBIX UCTIBITAHUM
710 TIEPBOrO ycnexa

18

19

Cepus HE3aBUCUMBIX UCIIBITAHUM
bepnymm

CayvaiiHplif BBIOOp U3 KOHEUHOM
COBOKYITHOCTHU

20

[IpakTuueckas padbora c
MCTIOJIH30BAHUEM DJIEKTPOHHBIX
TabyInI

21

22

23

CrydaiiHasi BeJTMUMHA.
Pacnipenenenue BepoATHOCTEN.
Jwnarpamma pacnpenesieHus

Onepanuu HaJ CIIy4ailHbIMU
BenuuuHaMu. [Tpumepst
pacnpenenennil. bunapaas
Cly4aiiHasi BeJIMYUHA

FGOMeTpI/I‘IeCKOC pacrnpeaciicCHuc.
bunomMmuansHOE pacipeacjicHuc

24

MaremaTudeckoe OKHIaHue
CIy4aifHOW BEJTMYUHBI.
CoBMecTHOE pacipeieNieHue JByX
CIIy4alHbIX BEJINYNH

25

HesaBucnmeble cnyyaiinbie
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BennuuHbl. CBOMCTBA
MaTEeMaTHYECKOTO OXKUIaHUS.
MatemaTuueckoe 0XKHIaHNue
OMHAPHO CTy4ailHOW BEITMYMHBI
MareMaTHueCcKoe 0)KUIaHNE

26 T€OMETPUUYECKOTO U 1
OMHOMHAJIBHOTO pacIlpe/ieIICHuI

HI/ICHCpCI/IH " CTaHJApPTHOC
OTKJIOHCHHEC

27

28 Jlucrniepcust OMHAPHOM CirydaitHON

BennurHbl. CBOMCTBA qUCIEpCUU

MaremaTudeckoe OXKXKHAaHUue
29 IIPOU3BCACHUSA U TUCIICPCUA

CYMMBI HC3aBUCHUMBIX CHy‘lﬁfIHI:IX
BEJINYNH

Jucnepcusi OMUHOMUAIBHOTO
30 pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCroIb30BaHUEM

AJIEKTPOHHBIX TaOIHUIL

Jlucniepcus 1 cTaHIapTHOE
OTKJIOHEHHE T€OMETPHUYECKOT0
31 pacnpenenenus. . [Ipaktnueckas 1
paboTa ¢ UCroIb30BaHUEM
AJIEKTPOHHBIX TaOIHUIL

39 O0001IeHrE U CUCTEMAaTU3 AU 1
3HaHUH

KonTponbnas padota Ne2:
"Ucnbitanus beprysm.

33 . 1 1
CrnyyaiiHple BeTHUUHBI U
pacnpeneneHus"
34 O06o001IeHe B CUCTEMaTH3 AU 1
3HAHUUN
OBHIEE KOJIMYECTBO YACOB I10 34 9

I[TPOTPAMME
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11 KITACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

DJIeKTPOHHbBbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Hepagenctso YeObimena.
Teopema YeOpimena. Teopema
Bepuymnm. 3akon 0obITHX
qucen

Hepagenctso YeObimena.
Teopema YeOpimena. Teopema
bepnymnu. 3akoH 60nbIIMX
yucell

Hepaenctso YeObimena.
Teopema YeOrrmena. Teopema
bepnymnu. 3akoH 00nbIIMX
yucell

Br16opouHbIil METO
HUCCIIENOBAHUI

[TpakTuyeckas padoTa ¢
MCII0JIb30BaHUEM JICKTPOHHBIX
TadJIMULL

I'enepasibHast COBOKYITHOCTD U
cily4aiiHas BHIOOpKaA.
3HaKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OneHka
CPEIHETrO U TUCIIePCUH
reHepaIbHON COBOKYITHOCTH C
MIOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHK

['eHepanbHas COBOKYITHOCTD U
CllyJaiiHas BEIOOpKA.
3HAKOMCTBO C BBIOOPOUYHBIMH
xapakrepuctukamu. O1eHka
CPEIHEro M IUCIEepCUn
TE€HEPAIIBHON COBOKYITHOCTH C
MTOMOIIbIO BEIOOPOYHBIX
XapaKTePUCTHK

OneHuBaHue BEpoOSTHOCTEN
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COOBITHH IO BEIOOPKE

Craructrueckasi TMIIOTE3a.
IIpoBepka mpocTeImx TUNoTe3
C TIOMOIIIbIO CBOWCTB
M3YYEHHBIX pacnpeaeneHui

10

Craructuueckas runoresa.
[IpoBepka IpoCTEUIINX TUIIOTES
C TIOMOILIBIO CBOWCTB
W3YYEHHBIX paclpeacieHui

11

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TadJIUIL

12

13

14

[IprumMepbl HEPEPHIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIMS
IJIOTHOCTU BEPOATHOCTH

PaBHOMEpHOE pactipeneieHue.
[Tpumeps 3a/1a4, IPUBOIALIUX
K [T0Ka3aTeJIbHOMY U K
HOPMAaJILHOMY pacIpeeICHUSIM
OYHKIHS TIIOTHOCTH

BCPOATHOCTH I10KA3aTCIIbHOI'O
pacupCaciICHuA

15

DyHKIMSA INIOTHOCTH
BEPOSATHOCTU HOPMAJIBHOTO
pacrpeneneHust

16

TlociemoBaTeILHOCTE
OJIMHOYHBIX HE3aBUCHUMBIX
coObITuil. [Ipumep 3anauu,
IPUBOALIEN K paCIIPEIEICHUIO
ITyaccona

17

[IpakTuueckas pabora c
HCTIOJIH30BaHUEM DJIEKTPOHHBIX
TabIUIL

18

19

KoBapuanust 1ByX cCiiy4aifHbIX
BennunH. Koagdumuent
KOPPESIIIH

CoBMecTHBIC HAOIOICHUS ABYX
BEJIMYUH

20

Bo16opounslii koahdunireHT
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KOppesIIIU

21

Paznuune Mexny JIMHEMHOU
CBS3bI0 U IPUYMHHO-
CJIEICTBEHHOU CBA3BIO

22

23

24

JInneiinas perpeccus

[TpakTrdeckas padoTa ¢
HCIIOJIb30BAHUEM 3JICKTPOHHBIX
TadJIHUIL

IIpencraBnenue qaHHBIX €

IIOMOIIBIO Ta6J'II/II_I " JuarpamMm,
OImucaTeibHas CTaTUuCTUKa

25

26

27

28

OMBITHI ¢ PABHOBO3MOXHBIMU
DJIEMEHTAPHBIMU COOBITUSIMU

Brruucienue BeposSTHOCTEH
COOBITUH C TPUMEHEHUEM
opmyx

Brruucienue BeposSTHOCTEH
COOBITUH C TPUMEHEHUEM
rpauIeCcKUX METOJIOB:
KOOpPJMHATHAsI IpsiMasi, IEPEBO,
nuarpaMmma Diiepa

CriyyaliHble BEJIMYHHBI U
pacrpeesieHus

29

Maremarudeckoe oXugaHue
CIIy4ailHON BEJIMYHHBI

30

31

Maremarudeckoe oXugaHue
CIIy4ailHON BEJIMYHHBI

KonrtpomnsHas padora:
"BeposITHOCTB M CTaTUCTHKA"

32

Brrunciienue BepossTHOCTEM
COOBITH ¢ TPUMEHEHUEM
dbopmyn u rpapuuecKux
METOJI0B

33

Brrunciienue BeposTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
dbopmyn u rpaduUECKUX
METO/I0B

34

CiyyaliHbl€ BEJIMYUHBI U
pacnpeneseHus.




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«BeposiTHOCTH M cTaTHCTHKA_YIIy0JieHHbIH ypoBeHs_ 10-11 knacceh»

MarteMaTH4ecKkoe OKHUIaHNe
CIIy4ailHON BEJIMYMHBI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 1



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«BeposITHOCTD M CTATHCTHKA_YIJIy0JeHHbIH ypoBenb_ 10-11 kmacesn»

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsAeMoro .
o0pa3oBaTe/IbHON MPOrPaMMBbl CpeiHero o01ero 00pasoBaHus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTHUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAaUEHNE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIY4YalHBII SKCIIEPUMEHT (OMBIT) U CIlydailHOe
coObITHE, >JEMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOJ) CIIy4aiiHOTO
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITAX C PAaBHOBO3MOXKHBIMHU
CITy9aifHBIMU COOBITHSIMH, HAXOJUTh H CPAaBHUBATh BEPOSITHOCTH COOBITHI B
M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHSA: MEpeceueHUue H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, NPOTUBOMNOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS AMarpaMMaMu Diiiepa U GOPMYIIO CIIOKEHHS BEpPOSITHOCTEH
IIPU pEILIeHUH 3a]a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHUCUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIbIO MPABHJIA YMHOXXEHHS, C MOMOIIbIO
JIepeBa CIIy4allHOTO OIbITA
6.6 [TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TPU PEIICHUH 3a7a4
OrnepupoBaTh TOHITHSMHU: WCIBITAHUE, HE3aBUCHUMBIC WCIIBITAHUS, CEpPUs
6.7 UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUH B cepuu
' HE3aBHCHUMBIX HCIIBITAHUNA JI0 TEpPBOr0 YyCIexXa, HaXOAUTh BEPOSITHOCTH
coObITHI B cepuu uctibiTanuii bepuymnum
6.8 OnepupoBaTh  MOHATUSIMU:  CiIy4ailHass  BEJIIMYMHA, paclpejesieHue
' BEPOSITHOCTEN, IMarpaMma pactpeaeieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
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CpaBHHUBaTh  BEPOATHOCTH  3HAYEHUM  CIy4YallHOM  BEJIMYUHBIIIO

>1 pacIpeeNIeHUI0 WU C IOMOILBIO JHarpaMm
OnepupoBaTb MOHATHEM MaTEMaTUYECKOTO  OXKUJAHUS, IMPUBOIUTH
59 IPUMEPBI TOrO, KaK MPUMEHSETCSd MaTeMaTHUYecKoe OKUJaHHE CIydalHOi
' BEIMYMHBI, HAXOAUTh MAaTEeMaTH4YEeCKOE OXKUIAHHWE 10  JAHHOMY
pacrpeesIeHUI0
5.3 MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCET
5.4 MMeTs npencraBiaeHue 0 HOPMAJIBHOM PacIpeieICHUN
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBneHye TaHHBIX ¢ MOMOIILI0 Ta0wI U auarpamMMm. Cpearee apudmMeTndeckoe,
MeJraHa, HauOOoJbIllee U HAUMEHBIIIEe 3HAYCHUS, pa3Max, IUCIEPCHSI M CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

6.3

6.4

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposTHOCTH ciydaitHOro COOBITHSA. BIM30CTh YacTOTBIM BEPOSITHOCTH
coObiTuid. Ciy4yaliHbIE ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU.
BeposiTHOCTH COOBITHI B OITBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU

Onepauuu Haa COOBITHSIMH: TepecedeHue, OOBEAMHEHHE, MPOTUBOIIOIOKHbBIE
coObItus. unarpammsl Diinepa. opmyrna cIoKeHus: BEpOSATHOCTEN

VYcioBHass  BEpPOSTHOCTb.  YMHOXKEHHME  BEpOSATHOCTEH. JlepeBo  ciaydaiiHOro
skcriepuMenTa. @opmyna noaHou BeposaTHOCTH. HezaBucuMble cOObITHS

6.5

6.6

6.7

KombOunatoproe mnpaBmio ymHOkeHus. IlepecraHoBkun wu  (akropuan. Ywmcno
couetanuil. Tpeyronbuuk Ilackans. @opmyna ounoma HeroToHa

bunapHblii ciydaliHbIii ONBIT (MCHBITAHHE), ycleX U Heygadya. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HWCHOBITaHUM A0 1mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyum

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOCTEH. JlmarpamMma pacnpeznesieHusl.
[Tpumeps! pacripesienieHni, B TOM YHCie TeOMETPHUECKOer OMHOMHAIbLHOE

11 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Teopus BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEpUCTUKHM CIIy4alHBIX BEIMYHMH: MAaTEMaTHYECKOE OXKHUIaHUE,
JTUCIIEPCUSl U CTAHJAPTHOE OTKJIOHEHWe. IIpumepsl npruMeHeHusT MaTeMaTHYeCKOro
OKMJIaHWs, B TOM YHCJIE B 33Ja4ax W3 MOBCEIHEBHOM >XM3HH. MareMarnyeckoe
OXKHJlaHue OMHApHOH cilyyailHON BenMuMHBI. MaremMaTHyecKkoe OXHJIAaHUE CYMMbI
CIIy4alHBIX BEJIMYMH. MareMaTuuecKkoe OKUJaHUEe U JUCIIEPCUs T€OMETPUYECKOTO U
OMHOMMAJIBHOTO paclpeieeHnit

5.2

3akoH OOJBIIUX YHCET M €r0 POJjb B Hayke, Mpupoje u olmiecTBe. BriOOpouHBIi
METOJI UCCIIETOBAaHUN
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[Ipumepsl  HENpEpBIBHBIX  CIy4YalHbIX  BeIWYUH. [loHsATHE O  IUJIOTHOCTH
5.3 pacnpezenenus. 3agauu, NPUBOAAIINE K HOpMaIbHOMY pacrpeaeneHuto. [lonstue o
HOPMAaJIbHOM pacipeielieHuu
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IMMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaAHMS K PEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHUSA oOpa3oBaHus

Brnanenne Merogamu J0Ka3aTeNbCTB, aNrOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOopMyIHpOBaTH W OINEPUPOBATH MOHATHIAMH: OIpEAEICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KAa3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOH WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NP PELICHUH 3ajiay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUN; yMEHHE  OINEepUpPOBATh
HOHATUSMH: MHOXECTBO, IMOAMHOXKECTBO, ONEpalMd HaJ] MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar A
OINKCAHMsl peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 IPYruxX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSAMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh
Y ONMCHIBaTh Ipadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUHU 3a1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypaJbHOE YHCIO, IEJI0e YHCIIO,
CTEMeHb C IeNbIM MOKa3aTeNeM, KOpEeHb HAaTypalbHOUN CTENEeHH, CTEeHb C
panrOHAJIBHBIM ITOKA3aTeJIeM, CTCIICHL C JleﬁCTBHTCJIBHBIM IIOKa3aTeJIeEM,
norapudmM UMcCIa, CHUHYC, KOCMHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAIBHOE YHCIIO, UPPANHMOHATIBHOE YHCIIO,
MHOKECTBAa HATypPaJlbHbBIX, IETbIX, PAlUOHANBHBIX, JACHCTBUTEIHHBIX
YUCCII; YMCHHEC HMCIIOJb30BaTh NMPU3HAKHU JCINMOCTH, HanMEHbBIITNN O6IIIPII>1
JIeNUTeNh W HauMEHblee o0lnee KpaTHOe, anroputMm EBkanaa mpu
pEeIICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IMO3MIIUOHHBIMU CHUCTEMaMH
CUHCIICHUS; YMEHUE BBITIONHATH BBHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPOKEHHN CO CTETNEHSIMU M Jiorapudmamu, npeoOpa3oBaHus APOOHO-

panrOHaJIbHBIX BLIpa)KCHI/II\/'I; YMCHHC ONeprupoOBaTh TIOHATUAMMU
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MOCIIEAOBATENHHOCTh, apu(METHUECKass TPOTPECCHs, TEeOMETpUYECKas
nporpeccusi, OeCKOHEYHO yObIBaroIiass reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCET
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKHUE JIEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAaHUS KOMIUIEKCHBIX YUCEN; ONEpPUpPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUlbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HNX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHHUA MATCMAaTUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTH (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKIMH, HanOojblllee M HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI Ipaduka
GbyHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeNEHHbII
UHTETpall; YMEHUE HaXOJUTh ACUMMTOTHl rpapuka (QyHKUIHUH; yMEHHE
BBIUNCIATh  NPOM3BOAHBIE  CYMMBI, IPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOOUTh ypaBHEHUE KacaTelbHON K rpaduky
(GyHKLIMU; YMEHHE HAaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIIENOBaHMUS (PYHKIMMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMNA; CTPOUTH
rpauKkd MHOTOUYJIEHOB C HMCIOJB30BAaHHWEM ammapara MaTeMaTH4eCcKOro

aHajin3a; MNPHUMCHATH TMTPOU3SBOJHYIO [JId HAXOXICHUA HaAWITYYIICTO
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pelieHuss B MPUKIAIHBIX, B TOM YHCJIE COLUAIbHO-I)KOHOMUYECKUX U
(bU3MYEeCKUX 3a/layax; HAXOJUTh IUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
WHTErpajia; MPUBOJIUTH MPUMEPhl MATEMATHUYECKOTO MOJEIUPOBAHUS C

oMOIIbI0 Au¢depeHITnaIbHbIX YPaBHECHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIO3UIUs (yHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTW4yHas QYHKIUS,
pauMoHanbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETpUYECKHE
¢yHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, TOKa3aTelbHas M
jgorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKH H3yYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJIb30BaTh Tpa(UKK Ul U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3a1ad M3 peabHOMI
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Y BEJIWYMHAMU;
MCTIOJIB30BaTh CBOMCTBA M TpaduKu (YHKIUH IS pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHUE, paboTy, CTOUMOCTh TOBapoB U
yCIIyT, HAJIOTH, 33/a4l M3 00JacTH yIpaBJIEHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJISATh BBIPAXKEHHUS, YpPaBHEHUs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBJONOAOOHOCTh pPE3ylbTAaTOB; YMEHHE MOJEINPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJB30BAHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHEee apupMeTHUecKoe, MeAuaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHuE W3BJIEKaTb, MHTEPIPETUPOBATH
uH(pOpMaIKIo, PEJCTaBICHHYIO B Ta0nMIax, Ha AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabMMIl W  JAuMarpaMM; HUCCIEN0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C MPUMEHEHUEM TIpauuecKux
METO/OB U AJIEKTPOHHBIX CPEJCTB; rpauuecKu HCCIe10BaTh COBMECTHbIE

HaOJIOZICHUS C TIOMOIIBIO THarpaMM PacCEeUBaHUs U JTMHEHHON perpeccun
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YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOIB30BaHUEM TIpaUUecCKMX METOJIOB; IPUMEHSTh
(GOopMyNbl CIOXXEHUS U YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyiy IOJIHOM
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHUBATb BEPOSTHOCTH pEAlbHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSAMM:  CIIydaiiHas BENWYMHA, paclpenesieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOE OXKHUJAaHUE, AUCHEpCUs U CTaHAAPTHOE OTKIOHEHUE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA  pPacCOpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpelesieH; yMeHue
MCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACTpPEACICHUN Ul PEUICHUs 3ajad;
3HAaKOMCTBO C HOHSATHUSMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHMCET B MPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBATH TOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHIA,
YUCIO  IEepecTaHoBoK; OumHOM  HbloTOHA;  yMeHHME  IPUMEHSAThH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTAaBIJIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh  MHOHATHUAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUUHA YIJIa, INIOCKUH YIroJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAOIIMECS NPSAMbIC, MAPATIIETbHOCTD U
MEPIECHAUKYISIPHOCTE TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IMpsSMBIMH,
Yrojdl MEXAYy MpsIMOM H TUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMHU,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXKIAY MPSIMbIMU,
pacCTOSHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTeMaTUYECKHe
MOJEIN C IOMOLIBIK0 TEOMETPUYECKUX IIOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n

YMeHue omepupoBaTh MOHATUAMU: IUIOIAAbL (QUTypBl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresa, Opu3Ma, NOHpamMuaa, (Urypa U TOBEPXHOCTb

BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMI0maIb

MOBEPXHOCTU NHUPAMUbI, MPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyOa,
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IPSIMOYTOJIBHOTO  NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYCa, Il1apa, pa3BépTKa NOBEPXHOCTH, CEYEHUS KOHyCa M LMIMHJIpA,
[apajuleJIibHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C OMOILBIO JIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
ompoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukamuio ¢Guryp 1o
pa3jIMyYHbIM IPU3HAKaM, BBINOJHIATH HEOOXOAMMBIE JOIMOJIHUTEIbHbBIE

IMOCTPOCHUA

11

YMeHue onepupoBaTh TMOHATHSIMH: JBHKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh N'€OMETPUICCKHE OTHOIICHUS TIPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHYSCKHE BEIMYMHBI (IUIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU;, YMEHHE BBIUUCIISITH T€OMETPUUYCCKUE BEITUYHHBI
(mmuHA, Yroi, IIIOMAgh, OOBEM, IIIOIMIAAh TOBEPXHOCTH), HUCHIOIb3YS
W3YYCHHBIE (OPMYJBI W METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeNIUIela, MUPaMUIbI, TPU3MBI, ITHIUHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHHUEC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

YMeHue onepupoBaTh MNOHATHSAMU: MPSMOYroJibHAasi CUCTEMA KOOPJMHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPJMWHATHI BEKTOpPAa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpA HA 4YHUCIO, pa3JIoKEHHWE BEKTOpa 1o Oasucy,
CKQJIIPHOE MPOMU3BEACHUE, BEKTOPHOE NPOU3BEIACHUE, YIOl MEXIY
BEKTOpaMU;, YMEHHUE HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METO

AJId pCHICHU TCOMCTPHUICCKUX 3adaY U 3aJia4 JpYTHUX y‘-IC6HLIX mpeaMCTOB

13

YMenue BLI6I/IpaTL HOI[XOI[?IH_[I/Iﬁ MCTOJ AJid pCIICHUSA 3ala4; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TPHUPOAHBIX U O6HI€CTB6HHI)IX
nponeccoB u ﬂBJ'ICHPIfI; YMCHHUC pacClio3HaBaTb IPOSBJICHUC 3aKOHOB

MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX
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OTKPBITUMA POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT CO/Iep:KAHUSA
1 Yucna u BBIYUCIECHUS
11 Hatypanbhblie u nenbie yncna. [Ipu3Haku JeTMMOCTH LENbIX YUCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JECATHYHBIE JApOOHM, MPOLEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernuecknii KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenens ¢ 1ensiM nokaszarenaeMm. CTeneHb ¢ pallMOHAIbHBIM oKa3aTesieM. CBolicTBa
' CTETIeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI
HelictButenbHple  4ucia. Apu@METHYECKHE OIepaluud ¢ JIeUCTBUTEIbHBIMU
17 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, PaBIIIa OKPYTJICHUS, IPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeoOpaszoBanue BhIpaXKEeHUN
1.9 KommuiekcHbie unca
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie U IPpOOHO-pAMOHAILHBIE YPABHEHHSI
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHs
2.4 [TokazarenbHble U JIorapupMUUIECKUE YPaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKre HEPaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHN. OTNpeenTeNs MaTpULbl
3 OyHKIWMH U TpaduKH
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Oynknus, cnocoOwsl 3amanus Gyaknuu. ['padux ¢yHknmu. BzammHO oOpaTHBIE

3 dbyakuun. YérHple U HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nacte ompezneneHuss W MHOXECTBO 3HaueHuil ¢Qynkuuu. Hymu dyHkum.
3. [IpoMex)yTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHH.
' MakcumymMbl ¥ MUHUMYMBI (GyHKIMKA. HamOombliee u HanMeHbIeEe 3HAUYCHUE
(GYHKIIMHY Ha IPOMEKYTKE
33 CrenenHass (yHKIUS C HATypadbHBIM W IEJNBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpapuKu
3.5 [ToxazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOWCTBA U TpaduKu
36 Touku paspbiBa. AcuMnTorel rpadukoB Qynkuwmii. CpoiicTBa  (QyHKUHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIbHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpuueckas nporpeccuu. opmya clI0XKHBIX TPOIICHTOB
4 Hauana MmaTemaTn4eckoro ananmsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE SI€MEHTAPHBIX (PYHKITHIA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. HaxoxkieHne HanOOJbIIero U HAMMEHBIIETO 3HaUYCHUs (YHKIMH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOXKecTBaMH. JlnarpamMmel Diniepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenpHas CTaTHCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 TeomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpstMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIICHHS
7.5 KoopaunaTsl 1 BEKTOPBI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremMatuka: anredpa v Hayaia MaTeMaTHYeCKOro aHallu3a, FTeOMETPHS.
Anre0pa n Hadana maTemaTudeckoro ananu3sa, 10-11 kmaccel/ Ammmos 111LA.,

Konsarun 10.M., TkaueBa M.B. u npyrue, AKIinoHepHOE 00IIECTBO

«M3parensctBO «IIpocBemenne» M

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET
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