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HHOACHUMTEJIBHASA 3AIIMCKA

VYyebubiii Kypc «BeposITHOCTh M CTaTUCTUKA» YTIyOJIEHHOTO YPOBHS SIBISIETCS
POJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOTO Kypca yriyOJIEHHOTO ypOBHS
Ha YpOBHE cCpeaHero oobmero oOpa3oBaHus. Y4YEOHBIH Kypc TpeaHa3HAuYeH IS
dopMupoBaHus y OOydYalOIIUXCS CTATUCTHMYECKON KyJIbTYphl U TOHUMAHHUS POIHU
TEOPHH BEPOSITHOCTENM KaK MaTEMaTUYECKOTO MHCTPYMEHTA JJIA U3YyUYECHHs CIIyYalHBIX
cOOBITHH, BEIMYUH U TpolieccoB. [Ipu n3yuenun kypca oOoramaroTcsi IpeIcTaBIeHUs
oOyyJaroumxcsi 0 MeToJax MUCCieI0BaHNs U3MEHUUBOTO MUpPA, PA3BUBAETCS OHUMAHKE
3HAYUMOCTM U OOIIHOCTM MATEMAaTHYECKHMX METOJOB IO3HAHMUS KaK HEOThEMIIEMOM
4aCTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copep:xaHue y4eOHOTO Kypca HaIllpaBJICHO Ha 3aKpeIIeHUE 3HaHUMN, MMOy4YEHHbIX
OpU M3YYEHHH Kypca Ha YpPOBHE OCHOBHOI'O OOLIEr0 OOpa3oBaHHs, U HAa pa3BUTHE
NPEACTABICHUN O CIy4YallHbIX BEIMYMHAX M B3aUMOCBS3SX MEXKIY HUMU HAa Ba)KHBIX
puMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl U3 OKpYyKarouiero mupa. B pesynbrare y
oOyyaronxcst ~ JOJDKHO  copmMupoBaTrbCcsi ~ MpeACTaBiIeHHWE O  Haubosee
yHOTPEOUTENBHBIX U OOIIKUX MAaTEMaTUYECKUX MOJENSIX, UCTIONb3YEMbIX Ul OMHUCAHUS
aHTPONOMETPUUECKUX M JEMOTpaQHUUECKUX BEJIWYUH, MOTPEIIHOCTEH B pa3IUYHbIE
poia H3MEpPEHUsX, JJIUTENbHOCTH O€30TKa3HOM padOThl TEXHUYECKUX YCTPOMCTB,
XapaKTEPUCTHK MAaCCOBBIX SIBJIEHUI U MPOLIECCOB B 00IIECTBE. YUEOHBIN KypC SBISIETCS
0a3oif 171  OCBOCHUS BEPOSITHOCTHO-CTATUCTUUECKUX METOJOB, HEOOXOAMMBIX
CHEelUaIiCcCTaM HE TOJIBKO HWHYKEHEPHBIX CHELUAIbHOCTEHW, HO TaKKE COLUAIBHBIX U
IICUXOJIOTUYECKUX, TOCKOJIbKY COBPEMEHHbIE OOILECTBEHHbIE HAyKH B 3HAUMTEIHHOU
Mepe HCIOJb3YIOT anmnapar aHaiu3a 0oJaplmnx JaHHbIX. LleHTpanbHyto 4acTh yueOHOTo
Kypca 3aHMMaeT 00CyXJeHuEe 3aKoHa OOJIbIIMX 4YKcel — (PyHIaMEHTaJIbHOTO 3aKOHa
IPUPOJIbI, UMEIOLIET0 MAaTEMATUYECKYI0 (hOpMaTH3aIHIO.

B coorBercTBUM ¢ YyKa3aHHBIMH LEIIMH B CTPYKType YueOHOro Kypca
«BeposiTHOCTP M CTAaTUCTHKA» Ha YIIyOJEHHOM YPOBHE BbIIEJIEHBl OCHOBHBIC
conepxatenbHble JMHUU: «CiydailHple COOBITHMSS U BepoATHOCTH» M «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHUCEI.

[ToMrMO OCHOBHBIX JJMHHI B YYEOHBIN KYPC BKJIFOUCHBI dJIEMEHTHI TEOPUHU TPpadoB
¥ TEOPUU MHOKECTB, HEOOXOIMMBbIE JJI TIOJHOLIEHHOTO OCBOCHMS MaTepuaja JaHHOTO
y4eOHOTO Kypca U CMEKHbBIX MATEMaTHUYECKUX YUEOHBIX KYypCOB.

Conepxanue nuHun «CiydaiiHbie COOBITUSI U BEPOSITHOCTHY CITY>KUT OCHOBOM J1JIst
(bopMHpOBaHUS MPEACTABICHUN O paclpeiesieHUd BEPOSITHOCTEH MEXAY 3HAYECHUSAMHU
CIIy4YalHbIX BEJIMYMH. BaxkHyl0 4acTb B 3TOM COAEPKATEIBbHOW JIMHUU 3aHUMAET
M3YYEHHE TE€OMETPUYECKOr0 W OMHOMHUAIBHOTO pACHpe/eIeHUd M 3HAKOMCTBO C HUX
HENPEPhIBHBIMU aHAJIOTaMU — IMOKAa3aTEIbHBIM U HOPMAJIbHBIM pacipe/leICHUSIMU.

Tembl, CBSI3aHHbIE C  HENPEPBIBHBIMU  CIy4YalHbIMU  BEJIMYMHAMH U
pacnpesiesieHus MU, aKIEHTUPYIOT BHUMaHue 00ydJaroImuXcsl Ha OMUCAHUHU U U3YUYEHHUH



CIIy4alHBIX SIBJICHUH C TOMOLIBIO HENmpepbiBHbIX (yHKIMA. OCHOBHOE BHHMAaHHE
yAenseTcs MoKa3aTeJIbHOMY U HOPMaJIbHOMY PacipeieICHUSIM.

B ydeGHOM Kypce mpemycMaTpUBaeTCsl 03HAKOMHUTEIIBHOE U3YUYCHHUE CBI3U MEXKITY
CIIy4yallHBIMM BEJIMYMHAMHU W OMNHMCAHUE 3TOM CBA3U C MOMOIIbI0 KoddduimeHTa
KOPpESILIMA U €ro BBIOOPOYHOr0 aHaliora. DTH 3JIEMEHTHI COJCP)KAHMS Pa3BUBAIOT
TeMy «JluarpamMmbl pacceMBaHUs», M3YUYCHHYIO Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMsl, © BO MHOTOM OTIMPAIOTCS Ha CBEACHUS U3 KYPCOB aJITeOPHI M TEOMETPHH.

Emeé onun sneMeHT coliepaHusi, KOTOPbIA MpeasiaraeTcsi Ha 03HaKOMUTEILHOM
YpOBHE — MOCIEA0BATEIIbHOCTh CIIyYalHBIX HE3aBUCUMBIX COOBITHH, HACTYMAIOIIUX B
eauHuIly BpeMeHu. O3HaKOMIIEHHE C paclpe/ielieHHeM BEpOSITHOCTEH KOJIMYecTBa
TaKUX COOBITHI HOCUT Pa3BUBAIOIINN XapaKTep M SBIACTCS aKTyaJIbHBIM TSI Oy TyIIHX
a0UTYypHEHTOB, TOCTYMNAIOMMX HAa YyuyeOHble CHEHHATbHOCTH, CBS3aHHBIE C
0OIIIECTBEHHBIMU HAyKaMU, TICUXOJIOTUEH U YIIPABJICHUEM.

Ha uzydenne ydeOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKa» Ha YTiIyOJIeHHOM
ypoBHe oTBOAUTCS 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegenmo), B 11 kiacce — 34
yaca (1 gac B Hezento).



COIEPKXAHUE OBYYEHUA
10 KJTACC

I'pad, cBs3ubIn Tpad, myTtn B rpade: mukiasl U mnend. CTeneHb (BaJICHTHOCTH)
BepiuHbL. ['padbl Ha miiockocTu. JlepeBbs.

Crny4aiiHble SKCIIEpUMEHTHI (OIBbIThI) W CIydalHbIE COOBITHS. DJIEeMEHTapHbIC
coObITust  (Mcxonbl). BeposTHOCTH ciydailHOro coObITHSA. bBIM30CTh YacTOTh U
BeposATHOCTH CcOOBITHH. Ciy4yailHbIe OMBITHI C PABHOBO3MOXKHBIMU JJIEMEHTAPHBIMHU
COOBITHSIMU.

Omneparuun Hajx COOBITUSIMU: TI€pEceUeHHE, OObEIUHEHUE, MPOTUBOIOJIOKHBIC
coObITus. Jluarpammel Ditiepa. @opMyiia CI0KEHHS] BEPOSATHOCTEH.

VYcnoBHasE BEpPOATHOCTb. YMHOXKEHUE BEPOATHOCTEM. JlepeBO  CiydailHOro
skcriepumenTa. dopmysia mosHOW BeposiTHOcTH. Dopmyna baiteca. HeszaBucumele
COOBITHSI.

bunapHbIii ciyyaliHBIM ONBIT (MCHBITAHUE), YCIeX W Heynada. HeszaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAaHUN 0 MepBOro ycrexa. IlepecraHoBku u
dakTopuain. Yucno couetanuit. Tpeyronsuuk [lackamns. dopmyna 6uHoma HeroToHa.

Cepust HezaBucuUMBIX ucnblTaHuil beprymum. CiydailHblid BBIOOp M3 KOHEYHOU
COBOKYITHOCTH.

Cnyyalinas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEH. Juarpamma
pactpenenenusa. Omnepauuu HajA CIy4alHBIMA BeJMYMHAMU. bUHapHas ciyvyaliHas
BenuunHa. [IpuMepsl pactipeneneHuii, B TOM YHCIE TEOMETPUYECKOE U OMHOMHUATBHOE.

CoBmecTHOE paclpelesieHHe JBYyX CIy4YaWHbIX BelWYHMH. He3aBucumbie
ClIy4yalHble  BEJIUMYMHBL.MareMaTU4eckoe  OXHUJAHUE  CIy4YalHOW  BEJIWYUHBI
(pactipenenenust). [IpuMepsl MpUMEHEHUS MAaTEeMAaTHUYECKOTO OXUJaHUS (CTpaxoBaHUE,
norepes). Maremaruueckoe — OXuJaHue  OWMHApHOW  CiyyailHOM  BEJTUYMHBI.
MaremaTn4eckoe 0KUJaHNE CYMMBI CIIy4YalHbIX BEIUYUH. MaTeMaTH4ecKoe 0OKUIaHue
reOMETPUYECKOr0 U OMHOMHAIBHOTO PacpeIeICHU.

Jlucniepcust ¥ CTaHAAPTHOE OTKIOHEHHUE CITyYallHOW BEJWYUHBI (pacrpenesieHus).
HNucnepcust OMHApHOW  CIIy4alHOW  BETWYMHBL.  MaTeMaTH4YecKoe  OXKUJaHUE
MPOU3BEJICHUSI U JUCTIEPCUS CYMMBbI HE3aBUCUMBIX CIy4alHbIX BeJIW4MH. J(ucnepcus u
CTaHAAPTHOE OTKJIOHEHHE OMHOMHUAIBHOIO pacnpeneneHus. Jlucnepcus u ctTangapTHOE
OTKJIOHEHUE F€OMETPUYECKOTO PACIIPEIEICHNUS.

11 KUIIACC

HepaBenctBo YeObiméBa. Teopema YeOniméBa. Teopema bepnymau. 3akoH
OonpIux ynces. BeIOOpouHBIA METOJ McciaeaoBaHuil. BeIOOpoUHbIE XapaKTEPUCTHUKHU.
OrneHrBaHKE BEPOSITHOCTU COOBITHSI TIO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTeimmx
TUIIOTE3 C MOMOILIBIO U3YYEHHBIX PACIIPEICICHUMN.

HenpepbiBHbIe  citydaiiHble  BenuuuHbl. [lpumepbl. @OyHKIUA  IUIOTHOCTH
BEPOSATHOCTU pacmpenesicHus. PaBHOMepHOE pacnpelleieHHe U €ro CBOMCTBA. 3a/1auu,



NPUBOASIIME K TOKA3aTeIbHOMY  paclpelesieHuI0. 3ajlaud, MNPUBOIAIINE K
HOpMAJIbHOMY pacnpeaencHuto. DyHKIUS TIIOTHOCTA BEPOATHOCTH MOKA3aTEIBHOTO
pacripeneneHus, (QyHKUHUS TUIOTHOCTA BEPOSTHOCTH HOPMAJIBHOTO PACHpEICIICHHUS.
@yHKIYS TUIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpe/IeIICHUSI.

ITocnenoBaTenbHOCTh OJTMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3a7a4yu, IPUBOIAIINE
K pacnpenenennto [lyaccona.

KoBapuanust nB8yx ciydaifHbix BenuuuH. KodQuimeHntT nuHeWHON Koppensiuu.
CoBMecTHBIC HAOMIOACHUS ABYX BEIWYWH. BBIOOPOUYHBIN KOADOHUIMEHT KOPPEAIUu.
Paznuune mexy JTUHEWHOW CBS3bIO M IPUUYMHHO-CIIEACTBEHHOW CBA3bIO. JIMHEWHas
perpeccusi, METOJlI HAMMEHBIIIUX KBAJIPATOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3MLMU OO0YyYarolEerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0o OOIIECTBA, MPEACTABICHUE O MAaTEeMaTHYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBICHHUM, TPOIIEAYP IPakIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYToe€), YMEHHUE B3aUMOJCHCTBOBATh C COIMATbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX PYHKIUSIMU U HA3HAUCHUEM;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKONW TIpaKJaHCKOM HWACHTUYHOCTH, YBaXKEHHUS K
MPOIUIOMY W HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, ILIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCHUICKMX MAaTEMAaTHKOB M POCCHIICKOW MaTEMaTHYE€CKON IIKOJIBI,
UCIIOJIb30BAHUE ITUX JOCTHKEHUN B IPYTUX HAyKaX, TEXHOJOTHUSAX, Chepax YKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHWE JyXOBHBIX LIEHHOCTEH PpOCCUIICKOrO Hapoaa, Cc(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHHUS, CBS3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKHM U ACATEIbHOCTHIO YYEHOrO, OCO3HAHUE JUYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PEUICHUN, PACCYKIECHUW, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3jInyHbIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEMaTUUECKHWE 3HAHUS B HMHTEpecax
3I0pOBOTO W 0O€30MacHoro obpa3a »KW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHTaHWE, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXA,
perynsipHas pu3nyeckass akTUBHOCTD), (PU3NUECKOE COBEPIICHCTBOBAHNE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYZy, OCO3HAHWE IIEHHOCTU TPYAOJIIO0Us, UHTEPEC K Pa3TMUHBIM
chepaMm TPOPECCHOHAIBHON JIEATETLHOCTH, CBS3aHHBIM C MaTEMaTUKOW H  e¢
MPWIOKEHUSIMUA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oynmymiel mnpodeccun u
peaqn30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC IIJIaHbI, TOTOBHOCTH M CIIOCOOHOCTHh K
MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPA30BAHMIO Ha TMPOTSHKEHUU BCEH >KU3HU,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHHM MPAKTUYECKUX 3a/1ad MAaTEeMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:



c(hOPMHUPOBAHHOCTh YKOJIOTHYECKON KYJIbTYPhI, IOHUMAHUE BIUSHUS COLIMATbHO-
SKOHOMHMYECKUX TMPOIECCOB HA COCTOSIHUE NPUPOJHOM U COLMAIBLHON Cpenbl,
OCO3HAaHHE TIJO00ATBHOIO XapakTepa »JKOJOTMYECKUX NpoOjeM, OpHUeHTalus Ha
IIPUMEHECHHE MaTeMaTHYCCKUX 3HAHUM JJI pelieHus 3a7ad B 00JIaCTH OKpY’Karolen
cpenbl, TUIAHUPOBAHUE TIOCTYNKOB M OIGHKH HMX BO3MOXXHBIX TOCJICACTBUN s
OKPYXKaroLen Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW W OOIICCTBEHHOM MPAKTUKH, MOHMMaHUE MaTEeMaTUYECKOM HayKH Kak
chepbl 4eTOBEUSCKOM JIeATeIbHOCTH, ATANOB €€ Pa3BUTHS M 3HAUYMMOCTH JIJIS Pa3BUTHUS
IUBWIN3ALNY, OBJIAJCHUE S3bIKOM MAaTEMaTHUKW M MaTeMAaTHYEeCKOM KYyJIbTYpOH Kak
CPEACTBOM  IO3HAHUS  MHUpA, TOTOBHOCTh  OCYIIECTBJISATH  MPOEKTHYIO U
HCCIIEIOBATEIbCKYIO ICSATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

Bba3oBble Jlornyeckue AeiicTBUA:

BBUSIBIIATH W XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, MOHITHH, OTHOIICHUN MEXIY MOHATHAMH, (HOPMYIMpPOBATH ONPEACICHUS
HNOHATUN, YCTaHABJIMBAaTh CYIIECTBEHHBIN NpHU3HAK Kilaccu(uKaluu, OCHOBAaHUS IJis
00001IEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYKACHUS: YTBEPAUTEIbHBIC
Y OTpULIATENIbHbIEC, €MUHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOPEUHS B
(akTax, HaHHBIX, HAOJNIOJEHUSX U YTBEPXKICHUSAX, IMpeajgaratb KpUTEpUU JJIs
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNI;

JenaTb BBIBOABI C HCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JAEAYKTHBHBIX H
MHJYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHUI 0 aHAJIOTUH;

OPOBOJUTH CaMOCTOSITENIBHO JOKAa3aTeJbCTBA MATEMAaTHYECKUX YTBEPXKIACHUI
(OpsiMBIE M OT MPOTHUBHOIO), BBICTPAUBaTh APryMEHTALMIO, NPHUBOJIWUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYICHHS U BHIBOIbI;

BBIOMpATh CcOcO0 penieHus: yueOHOM 3a1auu (CpaBHUBATH HECKOJIBKO BapHAHTOB
pellIeHus1, BBIOMpaTh HanboJiee MOAXOIAUINN ¢ yUETOM CaMOCTOSITENIBHO BbIICIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

UCIIOJIb30BaTh BONPOCHI KAk HCCIEJOBATENIbCKUA WHCTPYMEHT IO3HAHMS,
dbopmyMpoBaTh BONPOCH], (PUKCHUPYIOIIKME MPOTUBOpPEUYHE, MPoOaeMy, YCTaHABIMBATh
HUCKOMO€ U JaHHOe, (OpPMHpOBATh THUIIOTE3y, APTyMEHTHPOBATh CBOKO IO3MIIMIO,
MHEHUE;



IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, MCCIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, SIBJICHHA, Mpolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKTYy OOBEKTaMH, SBJICHUSIMH, POIIECCAMU;

CaMOCTOSTENIbHO (OpMYyIHpPOBaTh OOOOIIEHUSI W BBIBOJABI MO pPe3yJibTaTam
IPOBEIEHHOI0 HAOJIOJEHUS, UCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJyYEHHBIX
PE3yIBTATOB, BHIBOJOB M 0000IIECHNUI;

MPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TakKe BBIIBUTaTh
MPEIMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaumeii:

BBISIBIISATE JeUIUTHl UHGOPMAIIMKU, JaHHBIX, HEOOXOIUMBIX I OTBETa Ha
BOIIPOC U JJIsl pEIICHUS 3a/1a4H;

BbIOMpaTh WHGOPMALMIO U3 HCTOYHMKOB DA3NIUYHBIX THUIIOB, aHAIU3HPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETHPOBATh MH(POpPMALMIO PA3IUYHBIX BUIOB U (OpM
pEICTaBICHNUS;

CTPYKTYypUpOBaTh HWHGOPMAIMIO, MPEACTABIATh €€ B pa3au4HbIX (opMmax,
WJUTIOCTPUPOBATH IpapUUecKy;

OILICHMBATh HAAEKHOCTh MH(YOPMAIMH MO CAMOCTOSITENFHO CHOPMYTUPOBAHHBIM
KPUTEPUSM.

KoMmyHMKaTHBHBIE YHMBepPCAJbHbIe y4eOHbIe 1elCTBUS

Oo0wmenne:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSMH U
LeJISIMU OOLLEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJAY PELICHUS 3a/1a4yd, KOMMEHTUPOBATh
MOJIyYEHHBIN PE3yNIbTaT;

B XO0J€ OOCYXIEHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pelaeMoi 3aJlauM, BbICKA3bIBaTh WJIEH, HALlEJICHHbIE HA MOMCK pEIICHHUS,
CONOCTABIIATh CBOM CYXKIAEHUS C CYXACHUSAMH JIpyTHX YYacTHUKOB JUaJIora,
oOHapy’KMBaTh Pa3IMuMEe U CXOACTBO MO3UIIMI, B KOPPEKTHOH (popme (popmyInpoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YyJbTaThl PEUICHUS 3aJadyM, SKCIEPUMEHTa, HWCCIEI0BAHMS,
MPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHUS C Y4€TOM 3ajad
pe3eHTallMi U 0COOEHHOCTEN ayJUTOPHUHU.

PeryisiTuBHbBIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJIATh IUIaH, AJITOPUTM PEIICHUS 3aJaud, BBIOMPATh CIOCOO PEIICHHS C
y4ETOM HMEIOIIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOUNOHAIbHBII HHTEJJIEKT:



BJa/IeTh HABBIKAMM IO3HABATEJIbHOM peQIIeKCUM KaK OCO3HAHUS COBEPLIAEMBbIX
JNEUCTBUNA M MBICIHMTENBHBIX IPOLIECCOB, HMX pe3yJbTaToOB, BIJAJETh CHOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJI Mpollecca M pe3yJibTaTa PEIICHHs MaTeMaTH4YeCKOM
3a]1a4u;

OPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IpU pPEIICHUU 3a/ayH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IJAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHHMBATh COOTBETCTBUE pE3yJIbTaTa IEIU U YCIOBUSAM, OOBSCHATH MPUYUHBI
JOCTUKEHHUSI WM HEIOCTHKEHUS pEe3yJbTaTOB JESTEIbHOCTH, HAXOAWTh OIIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMAaTh M WCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOM W WHAWBUAYAJIbHON
paboThl IIpU pElIEHUU Y4YEOHBIX 3a]ad, IPUHUMATh L€JIb COBMECTHOM NEATEIbHOCTH,
IUIAaHUPOBATh OpPraHMU3alMI0 COBMECTHOW pPalOThl, pacHpenensarTb BUIbl padoT,
JOTOBapUBaThCs, OOCYXKAaTh MpPOLECC M pe3ylbTaT paboThl, 00001IaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYINIOBBIX (QopMax paboTel (0OCykaeHus, OOMEH MHEHUH,
«MO3TOBBIE HITYPMbD» U HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThI M KOOPAMHHUPOBATH
CBOM JEHCTBHA C APYIMMH WICHAMM KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAJA B
00U TPOIYKT O KPUTEPHUAM, C(HPOPMYJIMPOBAHHBIM YUYACTHUKAMH B3aUMOJECHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss HayqUTCS:

CBOOOJTHO OMEPUPOBATh MOHATUSAMU: Tpad, Tuiockuil rpad, cBsA3HBIN rpad, MyTh B
rpade, 11enb, LUK, 1€PEBO, CTENEHb BEPUINHBI, I€PEBO CIYYatHOTO SKCIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATH MOHATUSIMU: CIIyYailHbIA SKCIIEPUMEHT (OMbIT), CIIyHYaitHOE
COOBITHE, DJIEMEHTAPHOE CIIy4ailHO€ COOBbITHE (PJEMEHTapHbIA HCXO0J) CIy4YalHOTO
OMbITA, HAXOAUTb BEPOSTHOCTH COOBITUM B ONBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSMU;

HaxoIuUTh W (HOPMYIUPOBATH COOBITHS: TepeceueHne, OOBEAMHEHUE JTAHHBIX
coObITHH, COOBITHE, MMPOTUBOMOJIOKHOE TaHHOMY, UCIIOJIb30BaTh JUarpaMmbl Diiiepa,
KOOPJIMHATHYIO TPSIMYIO [Jisi PELIECHUs 3ajlay, IMOJIb30BaThCs (DOpMYINION CIIOKEHUS
BEPOSATHOCTEN I BEPOSATHOCTEH IBYX U TPEX CIyYalHBIX COOBITUH;

ONEpUPOBATh MOHATHAMU: YCIOBHAs BEPOSTHOCTb, YMHOXKEHHE BEPOSTHOCTEM,
HE3aBHCHUMBIE COOBITHS, E€PEBO CIIy4aHOTO 3KCIEPUMEHTAa, HAXOJUTh BEPOSITHOCTH
COOBITHI C TOMOILBIO MTPaBUJia YMHOXKEHHS, IEpeBa CIyYalHOrO OMbITA, UCIOJIb30BATh
dopmyiy monHOUM BeposiTHOCTH, (popmyiy baileca mpu peleHun 3agad, OnpeaessTh
HE3aBHCUMOCTh COOBITHH 1O (hopMyJie U IO OpraHU3AIMH CIYy4YailHOrO SKCIIEPUMEHTA;



OPUMEHATh U3yYeHHbIE KOMOMHATOPHBIE (POPMYJIBI 11l IEPEUUCIICHUS DJIEMEHTOB
MHO’KECTB, AJIEMEHTAPHBIX COOBITUI CIIy4ailHOTO OMbITa, PEUICHHs 3a7ad M0 TEOPHH
BEPOSATHOCTEN;

CBOOOJHO OIEpPUPOBATh MOHATHAMHU: OMHAPHBIN CIydyalHBIM ONBIT (MCHBITAHUE),
ycnex W HeyJaya, HE3aBUCHUMBIC WCHBITAHWUS, CEpPUS WCHBITAHUWA, HAXOIUTh
BEPOSTHOCTH COOBITHII: B CEPUU UCIBITAHUN IO MEPBOTO yCIEXa, B CEPUH HUCTIBITAHUNA
bepuyniu, B onbITe, CBSI3aHHOM CO CITy4allHBIM BEIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CBOOOZIHO ONEpUPOBATh MOHATUAMHU: CIlydyallHas BEJIWYUHA, pacIpeieTcHIe
BEpPOATHOCTEW, JuarpaMma pacupeleNeHus, OuHapHas CiydaiiHas BeEJIMYMHA,
reoMeTpUUYECcKOoe, OMHOMHMAIIBHOE paclpeiesiCHuE;

OIEPUPOBATH NOHATUAMH: COBMECTHOE PACTIPEIEIICHUE IBYX CIy4YalHBIX BEJIMYHH,
MCIIOJIb30BaTh TA0JIMILy COBMECTHOIO pacHpelesieHUsl ABYX CIyYalHbIX BEIHYHH JUIS
BBIJICJICHUS  PACHpENeNiCHUs KaKJIOM BEJHMYMHBI, OIPEAEIICHUsS HE3aBUCUMOCTH
CJIy4aHbIX BEJIMYMH;CBOOOJHO ONEPUPOBATH MOHATUEM MATEMATUYECKOTO OXKHIaHUS
CIly4ailHOM BeJWYMHBI (pacmpeleieHns), NPUMEHSATh CBOMCTBA MaTeMaTH4ECKOIO
OKHMJAHUS TpPU  PENIEHWH  337a4, BBIUMCIATH MAaTEMaTHYECKOE  OXKHJIAHHE
OMHOMHMAJIBHOTO ¥ TE€OMETPUYECKOr0 paclpeiesieHUuil; CBOOOIHO OINEepUpOBAThH
HNOHATUSAMU: JTUCIIEPCUS, CTAHAAPTHOE OTKJIOHEHHUE CIYy4YalHOM BEJIWYMHBI, IPUMEHATH
CBOMCTBAa TUCHEPCHUU CIIyYalHOM BEIMYUHBI (paclpenesieHus) MpH pEelIeHUH 3ajad,
BBIUMCIAATh ~ JTUCHEPCUI0 W CTaHAAPTHOE  OTKJIOHEHUE TEOMETPUYECKOIO H
OMHOMMAJIBHOTO pacipeieICHUN.

K xonmy 11 kiaacca oOyyaromuiicss HayqUTCs:

BBIUMCIISATH BBIOOPOYHBIE XAPAKTEPUCTUKHU IO JAHHOW BBIOOPKE M OLICHUBATH
XapaKTePUCTHUKU  TEHEpPaJIbHOM  COBOKYNHOCTM  JAaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OILIEHMBaTh BEPOATHOCTU COOBITUA M TPOBEPATh MNPOCTEUIINE
CTaTUCTUYECKNE TUITOTE3BL, NTOJIb3YSACh U3YUEHHBIMU PACIIPEACICHUSIMY;

OPUBOJNUTH IPUMEPHI 3a]ad, MPUBOAAIMIMX K IOKa3aTeJIbHOMY paclpeaciICHHUIO,
3a/1a4, NPUBOJAUIMX K HOPMAaJIBHOMY paclpenesieHno. OnepupoBaTh IOHATHAMM:
(YHKIMS TJIOTHOCTH BEPOATHOCTH IOKA3aTEIbHOrO pacrpeaeneHus, (QyHKUus
IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacnpeneieHus, (QyHKIUS IUIOTHOCTH H
CBOMCTBa HOPMaJIbHOIO  paCHpEACNICHUS;ONPEAENiaTh KOIPDUIMEHT  JMHEHHON
KOPPEJSAINUH, BHIOOPOUHBIN KOA(DOUIIMEHT KOPPEIISIIHIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Kontpoabnbsie IIpakTHueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypenI
1 DeMeHTHI Teopuu rpadoB 3
) Crny4aiiHbI€ OTIBITHI, CITy9ailHbIE COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuny HaJ MHOXKECTBaMU U
3 coObITusMH. ClI0XKEHHE U YMHOXKEHUE 5
BEPOATHOCTEN. Y CIIOBHAS BEPOSTHOCTb.
HezaBucumblie coObiTUS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocienoBaTebHbIX UCIIBITAHUI.
5 Ucnpiranus beprynau. CiydaiiHblil BBIOOP 5
13 KOHEYHON COBOKYITHOCTH
6 CiyualiHple BEJIMUNHBI U paclpeeIeHUs 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KITACC

KonuyecTBo yacos DJIEeKTPOHHbBIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Konrpoabnbsie IIpakTHyeckue

NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC

padoThbI padoThI
pecypchl

3aKkoH OOJIBIINX YUCET 5

DJIEMEHTHl MaTEMAaTUYECKON CTATUCTUKH

HenpepsiBHBIE CllydaliHbIE BETMYHHBI

(pacnpenenenus), MOKa3aTeIbHOE U 4

HOPMaJIbHOE pacrpeeneHus

Pacnpenenenue Ilyaccona

CBsi3b MEXy CIIy4allHBIMHU BEJIMYUHAMU

O0600menne U cucTeMaTu3aus 3HaHUK 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0







ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne i/

Tema ypoka

I'pad, cBsa3HbI rpad, npeacTaBieHne
3aJauu C MOMOIIBIO rpada

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Crenenb (BaJIeHTHOCTb) BepluuHbL. [TyTh B
rpade. Llenu v UKITBI

I'padsl Ha muIockocTH. [lepeBo cirydaifHOro
JKCHEPUMEHTA

CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U
cilydaiiHble COObITHS. DIeMeHTapHbIe
COOBITHS (UCXOBI)

BeposTHOCTB CiyuyaltHOTO COOBITHSI.
BepostHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

BeposTHOCTB CiyuyaltHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMHU

[Tepecedenne, 00beTMHECHIE MHOKECTB U
COOBITUH, TPOTHUBOIIOIOKHBIE COOBITHS.
®opmyia CII0KEHUS BEPOSITHOCTEHN
VYcnoBHast BEpOSITHOCTb. Y MHOKEHHE
BeposiTHOCTEN. DOpMyJ1a yCIIOBHOM
BEPOSITHOCTH




VYcnoBHas BEpOSTHOCTh. Y MHOKEHHUE

9 BeposiTHOCTeH. DopmyJia yCIIOBHOM
BEPOSATHOCTH

10 dopmyiia MOJHONU BEPOATHOCTH

11 ®dopmyna baiieca. HezaBucumbie coObITHS

12 KomOuHaTopHOE PAaBUIIO0 YMHOKEHHUS.
[TepectanoBku u pakropuan

13 Uucno coueranuil. Tpeyronbuuk [lackans

14 ®opmyna bunoma HeroToHa
Kontponbnas padorta Nel: "I'padsr,

15 BEPOATHOCTH, MHOXKECTBA,
KOMOWHaTopuka'
bunapHbIii ciy4aiiHbII ONBIT (MCIBITAHUE),

16 ycnex u Heyjauda. HesaBucumeie
ucneltanus. Cepust HE3aBUCUMBIX
VCIIBITAHUH 10 TIEPBOTO ycIexa

17 Cepust HE3aBUCUMBIX UCTIBITAaHUH 110
NEepBOro ycrnexa

13 Cepust He3aBUCUMBIX UCTIBITAHUN
bepuymn

19 Cryyaiinblif BEIOOp M3 KOHEUHOM
COBOKYITHOCTH

20 [TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
3JIEKTPOHHBIX Ta0JIHII

o1 Crnyuaiinas BenuuuHa. Pacripenenenue
BEpOATHOCTEN. JlMarpamMma pacrpeaeneHus
Onepanuuu Haj cay4yallHbIMU BETMUYMHAMHU.

22 IIpumepsl pactipenenenunii. bunapnas

CIy4aiiHasl BeJIMYMHA




23

24

['eomeTpuyeckoe pacnpeercHue.
bunomMuanbHOE pacnpeneneHue
MaremaTuyecKkoe OKUJIaHUE CITy4YalHOM
BennurHBI. COBMECTHOE pacIpe/ie/ieHue
JIBYX CITyYalHBIX BEJIMYUH

25

HesaBucumpble ciryyaiiHble BEJIMYUHBI.
CBo¥icTBa MATEMATHYECKOI'O OKUIAHMS.
MareMaTrnueckoe OKHuIaHue OMHAPHOM
CIy4allHO! BEJIUYHHBI

26

MaremaTtnaeckoe OKuIaHue
F€OMETPUUYECKOT0 U OMHOMHUATBHOTO
pacrpeaeneHui

27

28

Hucnepcust u cTaHAapTHOE OTKJIOHEHHE

Jucnepcusi OMHapHOM CydaitHON
BenM4MHBL. CBOICTBA AUCHEPCUN

29

MaremaTnueckoe OKHaaHue MPOU3BEICHUS
Y TUCTIEPCHS] CYMMBI HE3aBUCUMBIX
CIIyYaHBIX BEJIMYUH

30

31

32

Hucnepcusi 6MHOMHAIBHOTO
pactipenenenus. [Ipaktudeckas pabota ¢
WCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIHUIL
Hucnepcus u cTaHAapTHOE OTKIOHEHHE
F€OMETPUUYECKOTO paclpeiesiCHuU .
[IpakTrueckas paboTa ¢ HCTIOIB30BAHHEM
AJIEKTPOHHBIX TAOJIUII

O00011eHUE U CUCTEMATU3ALNS 3HAHUM

33

Kontponbnas padota No2: "VcnisiTanust
bepuymnu. Criy4aitHbie BETUYUHBI 1
pacnpeneneHus"

34

O0001eHre U cucTEMaTU3aLNS 3HAHUN




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



11 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3yYeHUS

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchbl

Hepasencto YeObimena. Teopema
Yeonimena. Teopema bepuysuim. 3akon
OOJIBIITUX YHCEeT

Hepasencro Yebnimena. Teopema
Yeonimena. Teopema bepuysmm. 3akon
OOJIBIINX YHCEIT

Hepasencto YeOnimena. Teopema
Yeonimena. Teopema bepuysmm. 3akon
OOJIBIINX YHCEIT

Br160pouHbIii METOT MCCIIeOBAHUM

[TpakTrueckas paboTa ¢ HCIOIB30BaHUEM
AIEKTPOHHBIX TAOJIHUIIL

I'enepasibHas COBOKYITHOCTb M CIy4ailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepucTukamu. OlleHKa CpeHEro U
JUCIIEPCUU TeHEPAIbHOM COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHast COBOKYITHOCTb M CIy4ailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OlleHKa CpeHETo U
JUCTIEPCUU TeHEePaAIbHOM COBOKYITHOCTH C
MTOMOMUIBIO BEIOOPOYHBIX XapaKTEPUCTHK

OneHnBaHNE BEPOSTHOCTEN COOBITUH TTO
BBIOOpKE




Cratucruueckas runoresa. [IpoBepka

9 MPOCTEUIIINX TUITOTE3 C TOMOILBIO CBOMCTB
WU3YyYECHHBIX paclpeieICHUI
Cratucruueckas runoresa. [IpoBepka

10 MPOCTEUIIINX TUIIOTE3 C TOMOIIbIO CBOMCTB
U3YYCHHBIX PacpeleIICHUI

1 IIpakTryeckas paboTa ¢ UCIOJIB30BaHUEM
JIEKTPOHHBIX TAOJIHUI]

12 [IpuMepsl HENIPEPBIBHBIX CIIy4YalHbIX
BeIMYUH. OYHKIMS ITIOTHOCTU BEPOSITHOCTH
PaBHOMepHOE pacnipenencnue. [Ipumepsr

13 3a/1a4, IPUBOJALIMX K [TOKA3aTE€IbHOMY U K
HOPMaJIbHOMY paclpelelIeHUIM

14 @DyHKIYS INIOTHOCTH BEPOSITHOCTU
IIOKAa3aTeIbHOIO paclpeaeIcHUs

s @OyHKIMS MIIOTHOCTH BEPOSITHOCTH
HOPMaJIbHOTO pacrpeaeneHus
ITocnenoBarenbHOCTh OIMHOYHBIX

16 He3aBUCUMBIX coObITHi. [Iprmep 3anaun,
npuBoALIel K pacnpenenenuto [lyaccona

17 [IpakTryeckas paboTa ¢ UCIOIB30BaHUEM
3JIEKTPOHHBIX TAOIHUI]

13 KoBapnanus nByx ciydallHbIX BEJIMYUH.
Koaddunment xoppensauuun

19 CoBMecTHBIC HAOMIOJCHUS IBYX BETUYUH

20 Bri6opounsiii k03 duiiuenT koppensum

21 Paznuune Mexay TMHEWHOMN CBA3BIO U
MIPUYUHHO-CIIEACTBEHHOMN CBA3BIO

22 Jlnnennas perpeccus




HpaKTI/I‘ICCKaﬂ pa60Ta C UCIIOJIb30BaAaHUEM

23 1
ANEKTPOHHBIX TAOJIHII

24 [IpencraBienue JaHHBIX C TOMOLIBIO TAOIUI] |
U AMarpaMm, omnucareabHas CTaTUCTHKA

)5 OnbITHI ¢ pABHOBO3MOXHBIMU |
AIEMEHTAPHBIMU COOBITUSIMH

26 Brruncienue BeposTHOCTEH COOBITHIM € |
MpUMEHEHHEM (HOpMYIT
Brruncnenue BeposiTHOCTEH COOBITUI C

7 MPUMEHEHHEM I'paUUECKUX METO/I0B: |
KOOpJMHATHAs MpsiMasi, IepeBo, AuarpaMmma
Diinepa

28 CrnyualiHble BEIMUMHBI U PaCIIpeIeICHUS 1

79 MaremaTH4ecKO€e OKHUIAHUE CIYyYANHON |
BEJIMYHHBI

30 MareMatnuyeckoe 0KMIaHHUE CIIy4alHOU |
BEJIMYHHBI

31 KonTponbnas padota: "BeposTHOCTE 1 |
cTaTucTUKa"
Brruucnenue BeposTHOCTEH cOOBITHI C

32 puMeHeHueM (GopmyI1 U rpaduyecKux 1
METOJIOB
Brruucnenue BeposTHOCTEH COOBITHI C

33 npUMeHeHHeM (opMyIT U TpaprUecKuX 1
METOJIOB
CrnyualiHble BEJIMUUHBI U PacIIpeeIeHUS.

34 MareMatnuyeckoe 0KMIaHHUE CIIy4alHOU 1
BEJTMYHHBI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




HHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOU OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTeIbHOM NMPOIrPaMMBbI CpeHero o01mero 00pasoBaHus
pe3yJibTarTa
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
6.2 OnepupoBaTh MOHATHAMHU: cpelnHee apupMeTHyecKoe, MeauaHa, HauOoJblIee,
' HauMEHbIIIee 3HaYCHHE, pa3MaxX MacCUBa YUCIIOBBIX TAHHBIX
OnepupoBaTb MNOHATUSAMM: CIy4alHBIH OSKCIEPUMEHT (OMNBIT) U ClydaiHoe
coOBITHE, 3JEMEHTapHOE COObITHE (3JIEMEHTApHbII MCXO0J) CIIyyailHOro OIbITa;
6.3 HaXOAUTb BEPOSATHOCTH B OIbITAX C PABHOBO3MOXHBIMU  CIy4YailHbIMU
COOBITUSIMM, HAXOIUTb U CPAaBHUBATh BEPOSITHOCTH COOBITUM B HM3YyUEHHBIX
CIIy4ailHbIX SKCIIEPUMEHTAX
Haxonute u QopmynupoBaTh COOBITHS: NepeceueHre M O00bEIMHEHHE aHHbBIX
6.4 COOBITHH, COOBITHE, NPOTUBOMOJIIOKHOE JAaHHOMY COOBITHIO; I10JIb30BaThCS
' quarpamMmamu Oisiepa U (OpMysIoN CIIOKEHHsSI BEPOSATHOCTEM IpH pelIeHUU
3a/1a4
OnepupoBaTb MNOHATUSMM: YCJIOBHAs BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
6.5 HaXOAWTh BEPOSITHOCTH C IIOMOIIBIO NPABUjIa YMHOMKEHUS, C IOMOULIBIO JE€peBa
CIIy4aiiHOT'O OIIbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTb TMOHATUSMU: HCIBITAHWE, HE3aBHCUMBbIE HCIBITAHUS, Cepus
6.7 UCIBITAaHUHM, YCIEX M HeyJaua; HaXOJUThb BEPOSATHOCTH COOBITHI B cepuu
' HE3aBHCHUMBIX HUCIBITAHUN J0 MEPBOro ycrexa, HaXOAUTh BEPOSITHOCTU COOBITUI
B CEpUM UCTIbITaHUN beprym
6.8 OnepupoBaTh NOHATUAMU: CIIydaiiHasl BEJIMYMHA, PACIPEICIICHUE BEPOATHOCTEH,
' JHMarpamMMa pacupenesieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOW MPOrPaMMBbI CpeHero o01ero od0pa3oBaHusi
pe3yjabTara
5 Teopus BeposTHOCTEN U CTaTUCTHKA
51 CpaBHHMBaTh BEpPOSTHOCTH 3HAYEHUM CIIyYalHOM BEJMYMHBIIO PACIPEIECICHUIO
' WIM C IOMOUIBbIO AMArpaMM
59 OnepupoBaTh MOHATHEM MAaTEMATHYECKOTO OXHUAAHUSA, NPUBOAMUTH IPUMEPHI

TOro, KakK IIPHUMCHACTCA MATEMAaTHYCCKOC OXHIAHUC cnyqaﬁHoﬁ BCJIIMYHHBI,




HaxXoAUTh MATCMATHYCCKOC OXKUAAHUC 110 JAHHOMY pacCIIpCaACICHUTIO

53
54

HNmeTtn mpeaAcCTaBJICHHUE O 3aKOHE OOMIBIINX YHCEN

NmeTtn MMPEACTABIICHUE O HOpMaJIbHOM paclpCaCICHUN




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEeHT COieP:KAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpeacraBinenne MaHHBIX C TOMOIIBI0 TaOyumi W auarpamm. CpenHee apupMETHUYECKOE,
MeauaHa, HauOoJbIllee W HaUMEHbIIEe 3HAYCHUS, pa3Max, JUCICPCHUS W CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

CrnyuaiiHple SKCIIEPUMEHTHI (OMBITHI) W CIIy4YaillHble COOBITHUA. DJIEMEHTApHBIE COOBITHS
(ucxonpl). BepoaTtHocTh cinyyaitHOro coObITHs. BIM30CTh 4acTOTHIM BEPOSTHOCTU COOBITHH.
CnyuaiiHple OMBITBI C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH. BepositHOoCcTH
COOBITHI B OMBITAXC PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUIMU

Onepanuy Haj COOBITUSMH: TEPECCUCHHE, OOBEIUHEHHE, IMPOTHUBOIOJIOKHBIC COOBITHS.
Huarpammel Diinepa. @opmya cioKeHUs: BEpOSATHOCTEH

6.4

6.5

6.6

VYcnoBHas BEPOATHOCTb. Y MHOKEHHME BEPOSATHOCTEH. [IepeBO CiydaliHOrO HKCIIEpUMEHTA.
dopmyna moaHON BepoaTHOCTH. He3aBrucuMbIe COOBITHS

KomOunatopHoe npaBuio ymHoxkeHus. IlepectanoBku u Qaxropuan. HYucino couyeraHuil.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa

bunapHblii cinyyaliHblii ONBIT (MCHBITAaHUE), yCHEX W Heynada. He3aBuCUMBbIE HCIIBITAHHUS.
Cepust HE3aBUCHUMBIX MCHBITaHUN 10 mepBoro ycnexa. Cepusi HE3aBUCHMBIX HCIBITAaHUMN
bepnymm

6.7

CrnydaitHass BenuuuHa. Pacmpenenenue BeposiTHOcTeW. Jlmarpamma — pacrpeseseHus.
[Tpumeps! pactipenenieHunii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHAIBHOE

11 KUIIACC

Kox

5.1

IIpoBepsieMbIii 3JI€MEHT COAEPIKAHUS
Teopust BEpOATHOCTEN U CTATUCTHKA

YUucnoBble XapaKTEPUCTUKU CIIyYaHHbBIX BEJIMUMH: MAaTEMATHUYECKOE 0OKUJAHHUE, TUCTIEPCUS
Y CTaHJAPTHOE OTKJIOHEHHE. [IpuMepbl MpUMEHEHU MAaTEMAaTUUYECKOTO OXKUJAHUS, B TOM
Yucje B 3aJadaX W3 TOBCEIHEBHOW >KM3HU. MaTemMaTH4ecKoe OXHUAaHUE OWHApHOM
CIy4YallHOM BEIWYMHBL. MaTeMaTU4ecKoe OXHUJAHHE CYMMBbI CIy4alHbIX BEJIWYHH.
MareMaTnyeckoe OXUJAHWE ¢ JUCHEPCHS TeOMETPUYECKOro W OMHOMHAIBHOTO
pacrpeaeneHui

5.2

5.3

3akoH OONBIIUX YKCET M €r0 POojb B HayKe, MPHUpPOJAE U o0IiecTBe. BrIOOpOUHBI MeTO
HUCCIeI0BaHUN
IIpuMepsl HENpPEpBIBHBIX CIIy4YalHbIX BeIUYMH. [IoHATHE O INIOTHOCTH paclperciIeHHUs.
3amauy, MNPUBOASIIME K HOPMaJbHOMY pacnpeneneHuto. [loHsATHE O HOpPMaIbHOM
pacrpeaeneHun




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJibTATAM OCBOEHHS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Brnagenue MeromaMu [OKa3aTeNbCTB, aITOPUTMAaMHU DPEIIEHUS 3a]ad; yYMEHHUE
(bopMyIHpOBATh W ONMEPHUPOBATH MOHATHAMHU: ONpEACICHNE, aKCHOMa, TeOpeMa,
CIIEJICTBHE, CBOICTBO, IIPU3HAK, JI0Ka3aTeNbCTBO, PaBHOCHIIBHBIE
(GOpMYIHMPOBKH; TPUMEHATH UX; YyMEHHE (OPMYIHpPOBAaTH OOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPXKICHUE, IPUBOAUTH IPUMEPHI U KOHTPIPHUMEPHI,
HCII0JIb30BaTh METOJI MAaTeMaTH4YEeCKOW WMHIYKIUH; IPOBOAUTH JI0KA3aTEIbHbIE
pacCyXIeHHMsT IPU PEUICHHH 3a1ad, OLCHMBATh JIOTMYECKYIO IPaBUIBHOCTH
pacCcyXIeHUI; YMEHHE ONEpUPOBaTh MOHATHAMHU: MHOXECTBO, ITOAMHOXKECTBO,
omepanuy  HaJ  MHOXXECTBAaMH; yMEHHME  MCIIONb30BaTb  TEOPETUKO-
MHO>KECTBEHHBIN armapar JUisi OMCAaHUs PEaJIbHBIX MPOLECCOB U SBICHUHN U IIPU
pelleHnr 3aJa4, B TOM YHCIE W3 JPYTrUX Y4eOHBIX IPEIMETOB; YMEHHUE
ONepUpOBaTh MOHATUSAMM: Tpad, CBA3HBIM Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/laBaTh U ONUCHIBATh Ipadbl pazIuYHBIMU CIIOCOOAMU;

HCIIOJIB30BaTh rpachI IIpU pCUICHUU 3aaa4

YMeHue onepupoBaTh MOHATUAMU: HATyPAJIBHOE YUCIIO, LIEJI0€ YUCIIO, CTEIEHD C
LETIBIM ITOKA3aTeIeM, KOPEHb HAaTyPAJIbHON CTENEHU, CTENEHb C PAllMOHAIBHBIM
MoKa3aTejieM, CTeNeHb C JeMCTBUTENBHBIM IIOKa3zaTesieM, Jiorapudm yucia,
CUHYC, KOCHHYC M TaHI'€HC IPOU3BOJIBHOIO 4YHCJIA, OCTAaTOK II0 MOZYJIIO,
palMOHAIIBHOE YHUCIJIO, HUPPALMOHAIBHOE 4YHUCIO, MHOXKECTBA HATYypaJIbHBIX,
LENbIX, PAlMOHAIBHBIX, JECUCTBUTENIBHBIX YHCEN; YMEHHE HCIOJIb30BATh
MPU3HAKK JIEIMMOCTH, HAaUMEHBIIWK OOIIMI NeNuTeNlb U HauMeHblee ooliiee
KpaTHOE, anropuT™M EBKINMAA NpH pelleHnr 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
MIO3ULIMOHHBIMU CHCTEMAMHM CYHUCIICHUS; YMEHHUE BBIIOJHATH BBIYMCICHUE
3HaYeHUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO CTENEHAMU M Jorapudpmami,
npeoOpa3oBaHusl JIPOOHO-pAIIMOHATBHBIX BBIPAKEHUH; YMEHHE ONEepUpOBaTh
MTOHSATUSAMM: MIOCJIEI0BATEIbHOCTb, apudmernyeckas rporpeccus,
reoMeTpHUecKasi Mporpeccusi, OEeCKOHeuHO yOBIBalolasi TreoMeTpuYecKas

mporpeccusda; YMCHHUEC 3aJaBaTh IMOCICAOBATCIIBHOCTH, B TOM YHUCJIC C ITOMOIIBIO




PEKYpPPEHTHBIX (OpPMyJI; yMEHHE OIEpPUPOBATH MOHATHUSAMH: KOMIUIEKCHOE
YHUCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOAYJIb U apIYMEHT KOMILUIEKCHOTO
qucia, dopma  3amUCH  KOMIUIGKCHBIX  YHCEN (reomerpuueckas,
TPUTOHOMETPUYECKAS u anrebpanyeckasi); yMETh IIPOU3BOAUTD
apupMeTHUeCKue NEHCTBUA ¢ KOMIUICKCHBIMH YMCIIAMHU; HMPUBOJUTH MPUMEPHI
HCIIOJIb30BAaHUs KOMIUIEKCHBIX YHMCEIT; ONIEPUPOBATh MOHATUSAMU: MaTpuLa 2xX2 u

3%3, onpeaenuTeslb MaTPULIbl, FEOMETPUYECKUNA CMBICIT ONIPEAETUTENS

YMeHue  onepupoBaTb ~ INOHATHSAMHU:  palMOHAIbHBIC, HPPALMOHAIIBHEIE,
[OKa3aTejIbHble,  CTENEHHbIe,  JIOrapupMHUUEcKHe,  TPUTOHOMETPUUYECKHE
YPAaBHEHUS U HEPABEHCTBA, MX CHUCTEMBI, YMEHHUE OIIEPUPOBATH IOHATUSIMHU:
TOXKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUe, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMA YPAaBHEHUM M HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHUW, HEPABEHCTB U
CUCTEM; YMEHHME pellaTb YPaBHEHHs, HEPABEHCTBA U CHUCTEMbI C IIOMOILBIO
pa3IM4YHBIX NPUEMOB; pelIaTh YPAaBHEHMs, HEPABEHCTBA M CUCTEMBI C
[apaMeTpoM; IIPUMEHATHh YPaBHEHUSA, HEPABEHCTBA, UX CUCTEMBI JJIs PELLICHHUS
MaTeMaTHMYECKUX 3a/ad M 3a/ad U3 pa3Iu4HbIX O0JIacTell HAayKu U peaslbHOM

KHU3HU

YMeHue  onepupoBaTh  HNOHATUSAMM:  (QyHKUUS, 4YETHOCTh  (DYHKIUH,
MEPUOTMIHOCTD (DYHKIIMH, OTPAaHHYEHHOCTH (DYHKITUH, MOHOTOHHOCTH (DYHKITHH,
KCTpeMyM (yHKIMM, HauOousiblllee M HAaUMEHblIee 3HAYeHUs (QYHKIUM Ha
MIPOMEXYTKe, HeTIpephIBHAS (DYHKITHS, aCUMIITOTHI rpaduka GyHKINH, IepBasi U
BTOpasi MpOM3BOAHAs (DYHKIUH, TE€OMETPUUYECKUH U (PU3MUYECKHI CMBICI
MIPOM3BOJIHOM, MEepBOOOpa3Has, ONpeAENEHHBIH WHTErpall; yMEHHE HaxOIuUTh
acUMIITOTHl Tpaduka (QYyHKIMHM; yMEHHE BBIUUCIATH IMPOU3BOAHBIE CYMMBI,
MIPOM3BE/CHNS, YAaCTHOTO W KOMIIO3ULIMU (QYHKIUM, HAXOAWTh YypaBHEHUE
KacaTenbHOW K Tpaduky (yHKIMHM; YMEHHE HaxOAUThb IPOU3BOJIHBIC
AJNIEMEHTapHbIX  (YHKUUH; yMEHHE HCIOJIb30BaTh  MPOM3BOAHYIO  JUIS
UCClieIoBaHusl (PyHKUUMI, HaXOAWTh HAWOOJIbIIME W HAUMEHBbIIME 3HAa4YeHUs
GbyHKIUH; CcTpouTh TIpadUKM MHOTOUWIEHOB C MHCIIOJNB30BAaHMEM armapara
MaTeMaTHYeCKOTr0 aHaln3a; NPUMEHATh MPOU3BOJHYIO IS HAXOXKJICHHS
HAWTYYILEro pelieHrs B MPUKIAIHbIX, B TOM YHCIE COLMATbHO-3KOHOMHUYECKHUX
U (U3MYECKUX 3a/lauyax; HAaXOAMTh IUIOMAAM U O0BEMBI (UTYpP C HOMOIIBIO
UHTErpana; TMPUBOAUTH MPUMEPHl MATEeMATUYECKOTO MOJIEIMPOBAHUSI C
MOMOIIBIO AU epeHInanbHbIX YpaBHEHUH

YMmenue onepupoBaTh MOHATUSAMU: Tpaduk (yHKUMH, oOpatHas GyHKIuS,
KoMrno3uuusi  (QyHKUuMH, JuHEHHas GyHKUMA, KBaApaTuyHas (QYHKIHS,

paroHanbHas QyHKIMs, CTeeHHass QyHKLUS, TPUTOHOMETpUYECKHEe (PYHKIINH,




oOpaTHbIE TPUTOHOMETPHUECKUE (DYHKIIMH, TTOKa3aTelbHas U JiorapudMuieckas
GYHKIIMHM; yYMEHHE CTPOWTh TpadUKH W3YyYCHHBIX (YHKIUI, BBINOIHATH
npeoOpa3oBanus rpaduKkoB (QYHKIWA, WUCHOIB30BaTh TPadUKH ISl M3YUCHUS
IPOLIECCOB M 3aBHCUMOCTEH, IpHU pEIICHHH 3aJad M3 JPYTHX Y4eOHBIX
MPEeIMETOB U 33Jad U3 pealibHOM JKU3HU; BBIpAXaTh (HOpPMYJIaMU 3aBUCUMOCTH
MEXIy BEJIMYMHAMH; HCIIOJIB30BaTh CBOWCTBA W rpadukd (QyHKOUN U1t
peleHusl ypaBHEHUI, HEPAaBEHCTB M 33Jay C IapaMmeTpaMu; HM300pakaTh Ha
KOOPJIMHATHOH IIOCKOCTH MHO)KECTBA PEUICHUI YpaBHEHHH, HEPABEHCTB M MX

CUCTEM

YMeHue pemarb TEKCTOBBIE 33J]a4M Pa3HbIX TUIIOB (B TOM YHCJE HA IPOLEHTHI,
J0JIM M 4YacTH, Ha JBH)KEHHUE, pabOTy, CTOMMOCTh TOBAPOB M YCIYI, HAJOIH,
3aJaud U3 00JacTH yNpaBJICHUS JIMYHBIMH M CEMEHHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAXKCHUS, YPABHECHMs, HEPABEHCTBA U UX CUCTEMBI II0 YCIOBUIO
3aJa4u, UCCIEN0BaTh IOJyYEHHOE PEIICHHE M OLEHMBATH IIPAaBIONOA0OHOCTH
pe3yapTaTOB; YMEHUE MOJEIUPOBATh pEaJbHbIC CUTyallUM Ha  A3BIKE
MAaTE€MAaTHUKU; COCTABISATh BBIPAKECHUs, YPABHECHHsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHUIO 3a/1ayd, MCCIIEJ0BAaTh IIOCTPOCHHBIE MOJEIHU C HUCIOJIb30BAaHUEM

anmnapara ajreOpbl, UHTEPIIPETUPOBATH IMOTYUYEHHbIN pe3yibTarT

YMeHue onepupoBaTh TMOHATUSMU: CpefHee apudmeThyeckoe, MeanaHa,
HauOoJplllee M HauMMEHblee 3HAueHHs, pa3Max, IUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Halopa; yMEHHE U3BJIEKaTh, WHTEPIPETUPOBATDH
uHpOpMalMIO, TPEJICTaBICHHYI0 B TalnMLax, Ha JuarpamMmax, rpadukax,
OTPaXAIOIyI0 CBOWCTBA pEANbHBIX IMPOIECCOB U SBICHUN; MPEICTaBIATH
MHGOpMAIIHIO C TOMOLIbI0 TaOJIMIl M AWAarpamMM; HCCiel0oBaTh CTaTUCTUYECKHE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM IpadUyecKuX METOJOB U IJIEKTPOHHBIX
CpeAcTB; TpadUuyecKd HCCIeA0BaTh COBMECTHBbIE HAOIMIOACHUS C TOMOIIBIO

JYarpaMM pacCEeMBaHMS U JIMHEWHOW perpeccun

YMeHue onepupoBaTh MOHSTUSIMH: CIy4YallHbIH ONBIT M Cly4yaiiHoe coObITHE,
BEPOSTHOCTh CIYYallHOTO COOBITHS; YMEHHME BBIUHCIATH BEPOSTHOCTH C
HCIOJIb30BaHUEM TIpaUUYECKUX METOOB; MPUMEHATh (OPMYJbl CIOXKEHHUS M
YMHOXXEHHUS  BEpOSATHOCTEH, (opMyly TONHOM BeposTHOCTH, (opMyy
bepnymiu, xomOuHaTopHbBIe (akThl U (GOPMYJIbI; OLIEHHUBATH BEPOSTHOCTU
peasIbHbIX COOBITHIl; YMEHUE ONepUpOBaTh MOHITUSIMH: CllydailHas BEJIMYMHA,
pacrpeielieHue BEpPOATHOCTEM, MaTeMaTH4eCKOe OXXHJIaHUE, ANCIEPCUS U
CTaH/IaPTHOE OTKJIOHEHHUE CIy4YallHOW BeNWYHHBI, (QYHKUHUU pacHpenesieHus U
IUIOTHOCTH PaBHOMEPHOIO, MOKA3aTENIbHOIO M HOPMAJIBHOIO DPACIpENEICHUI;

yMEHHE HCIOJIb30BaTh CBOICTBA M3YYEHHBIX paACHpENeNIeHUN ISl peleHus




3aJa4; 3HAKOMCTBO C TIOHATHSAMHM: 3aKOH OOJIBIIINX YHCEN, METOJIbI BEIOOPOUYHBIX
UCCIICIOBAaHMI; YMEHHE NPHUBOAWTH HPUMEPHI HPOSIBICHUS 3aKOHA OOJBIINX
qyucel B TPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX; yMEHHE OIEPHUPOBATH
HOHSATHAMH: COUCTaHUE, IIEPECTAHOBKA, YHCIIO COUYETAHUI, YHCIIO TEPECTaHOBOK;
6unom HproTOHA; yMeHHE NMPUMEHATh KOMOWHATOPHBIE (PAKTHI U PACCYXKACHUS
IUISL PeIIeHHs 3a]1a4; OLIEHHBATh BEPOSATHOCTH PEATbHBIX COOBITHI; COCTABIATH

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NIOJYYECHHBIN PE3YIIbTAT
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YMeHune onepupoBaTh MOHATUSIMHU: TOUYKA, MPsAMAasi, MIOCKOCTh, MPOCTPAHCTBO,
OTpE30K, JIy4, BEJINYMHA yTJa, IUIOCKUI YroJl, ABYTPAHHbBIN YroJ, TPEXTpaHHbIA
yIoJ, CKpEIIMBAIOIIMECS TMpsAMble, MapauIeIbHOCTh U TEPIEeHIUKYISPHOCTD
NpSAMBIX M IUIOCKOCTEH, Yrod MEXAy MpsMbIMH, YroJl MEXIy HIpsIMOM H
IJIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTAMH, PACCTOSHUE OT TOYKH JO IJIOCKOCTH,
pacCTOsIHUE MEXJy MPSMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSIMU; YMEHHUE
WCIIOJIb30BaTh TPU PENICHWH 3a7]ad  M3yd4eHHble (aKTBl U TEOPEMBI
IUTAHUMETPUHM; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOILIETO MUDA;
CTPOUTHh MaTEeMaTHYECKHE MOJEIH C TOMOIIBI0 T€OMETPUUYECKUX MOHATUA U

BCIIMYHH, p€IIaTb CBA3aAHHBIC C HUMU IMPAKTUYCCKUC 3aJa4Yn

YMeHue onepupoBaTh MOHATHAMM: IUIomans QGurypsl, o0BEM QUIYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAHHUK, CEYEHHE MHOTOTpaHHHKa, KYO,
napajjiesienunesl, Npu3Ma, NHpamuia, (GuUrypa ¥ IOBEPXHOCTb BpallleHUs,
UWIMHIP, KOHYyC, Imap, cdepa, miuomanb cheppl, IUIOMIAAb OBEPXHOCTH
NUPaMU/bl, TPU3MBI, KOHyCa, LMIMHIpa, 00BEM Kyba, NPAMOYTOIBHOTO
napajuiefienunesa, nupamMuabl, IpyU3Mbl, HWIMHIpA, KOHYyca, I1apa, pa3BEpTKa
MIOBEPXHOCTH, CEUYEHUs KOHyca M UWIMHIApA, NapauleJIbHbIE OCH HIHU
OCHOBaHUIO, CEYEHHE IIapa, IUIOCKOCTb, Kacawomasci cheppl, LUIMHIpA,
KOHyCa;  yMEHHE  CTpPOUTb  CEUeHHEe  MHOIOrpaHHMKa,  HM300paxkaTh
MHOTOTPaHHUKH, GUTYPHI U IOBEPXHOCTH BPALIEHUS, UX CEUEHUS, B TOM YHCIIE C
IIOMOULIBI0  DIEKTPOHHBIX  CPEJICTB;  yYMEHHME  IPUMEHATb  CBOWCTBA
reoMeTpuyYecKux (uryp, caMocTOATENbHO (OPMYIHUPOBATH OINpEAETICHUS
U3ydaeMblX (QUryp, BBIJBUTaTh TUIIOTE3BI O CBOMCTBaX M INpHU3HAKaX
reoMeTpuyecKkux Quryp, OOOCHOBBIBATH WJIM OIpPOBEpPrarb HUX; YMEHHUE
POBOJUTH Kiaccu(ukanuioo (Uryp MO pa3IUYHBIM MPU3HAKAM, BBIIOIHATH

HGO6XOJII/IMI)IG JOMMOJTHUTCIIbHBIC ITIOCTPOCHHUA
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YMeHue onepupoBaTh MOHATHSAMHM: JBHKEHHE B MPOCTPAHCTBE, MapaslieIbHbINA
MEepeHoC, CHMMETPUsS Ha IUIOCKOCTH © B TPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue MoA00Ms, M0100HBIe (PUTYPBI; yMEHUE pAaciO3HAaBAaTh PABHbIEC U

nonoOHble (QUrypbl, B TOM YHCIE B MPHUPOAE, HCKYCCTBE, AapXUTEKTYpE;




UCIOJIb30BaTh TEOMETPUUYECKUE OTHOIICHUS TPU PEUICHUH 3a/ad; HaXOJIUTh
T€OMETPUUYECKHE BEIWYUHBI (UIMHA, YTOJ, IUIOMaab, OOBEM) MpPHU PEIICHUH
3ala4 U3 JAPYTrUX Yy4YeOHBIX MPEIMETOB U W3 PEATbHON JKU3HU; YMEHUE
BBIUUCIIATh TEOMETPUYCCKUE BEIWYMHBI (JUTMHA, YTOJ, IUIOmAnb, OOBEM,
IUIONIA/Ib MOBEPXHOCTH), HCIIONB3YS W3YYCHHBIE (POPMYIBI U METOMABI, B TOM
YHCIIe: TUIONIA(h TIOBEPXHOCTH TTMPAMU/IBI, IPU3MBI, KOHYCa, IIMITUHIIPA, TIONIAb
cdepbl; 00bEM Kyba, MPSAMOYTOILHOTO MapaUICICIUIEaa, THPAMUIbI, MTPU3MBI,

HUWIMHAPA, KOHYyCa, IIapa; YMCHHEC HaXOAWTb OTHOIICHHC 00BEMOB I'IOIIO6HBIX

duryp

12
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YMeHue omnepupoBaTh IOHATUSIMH: MPSMOYroJibHasi CHUCTEMa KOOpJWHAT,
BEKTOp, KOOpPJAMHATHI TOYKH, KOOpAMHATHl BEKTOpa, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOpA Ha YMCIIO, PA3JOKEHHUE BEKTOpa MO 0a3ucy, CKaIspHOE
MIPOU3BE/ICHNE, BEKTOPHOE IPOU3BENIECHUE, YTOJ MEXIy BEKTOpaMH; YMEHHUE
WCIIONBb30BaTh  BEKTOPHBIH W KOOPAMHATHBIA  METOA  JUIl  PEIICHUS

TeOMCTPHUYCCKUX 3adaY U 3a4a4 APpYTUx y‘{e6HLIX IpeaMEeTOB

YMeHune BBIOMpATh IMOIXOANIMNA METOA IS pelIeHUs 3a7add; TOHMMaHHUE
3HAYMMOCTU MATEMATUKH B U3YUEHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SBIIGHUH; yMEHHE paclio3HaBaTh IMPOSIBICHHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, YMEHHE TMPUBOJIUTH TPUMEPHl MATEMAaTUUYECKHX  OTKPBITHMA

POCCUICKON U MUPOBOW MaT€MaTUYECKON HAyKH




HEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. [Ipu3Haku 1eIMMOCTH LENIbIX YU CET
12 Panmonanbubie uncna. OOBIKHOBEHHBIE M JIECATHYHBIC TPOOU, MPOIEHTHI, OECKOHEYHBIE
' NepUOINIeCcKre IpooH
13 Apudmernueckuii KOpeHb HaTypalpHOW creneHu. JleWcTBusS ¢ apudMeTHdecKuMu
' KOPHSIMUM HaTypajibHON CTENEHU
14 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAIBHBIM IOKa3aTeneM. CBolicTBa
' CTETEHU
L5 CuHyC, KOCUHYC U TAHI'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
' YHCIOBOr0 apryMeHTa
1.6 Jlorapudm umcna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
JeiicTBuTenpHble yncaa. ApupMeTHYecKHe Onepaluu C ACHCTBUTEIbHBIMH YHCIAMU.
1.7 [TpubnnkEHHBIE BBIUMCICHUS, MpaBUJa OKPYIVICHHS, MPHUKHIKA W OLEHKA pe3ysbTara
BBIYMCIICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 enbie u 1poOHO-palIOHATIEHBIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHS
24 [Toka3zarenbHble U TOrapupMUUECKHE YPaBHEHUS
2.5 Lenblie n 1poOGHO-paliOHANbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuuecKkne HEpaBeHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHUN. ONpeneuTeb MaTpULbI
3 OyHKIMH U TpaduKu
31 OyHKIUs, crocoOs! 3ananus GyHkuuu. ['paduk dyHkuun. Bzanmuo obpaTHbie GhyHKIIUH.

Yérupie u Heu€éTHble pyHkuuu. [lepuoanueckue GpyHKIUU




Ob6nacTp ompeneneHuss 1 MHOXKeCTBO 3HaueHui ¢ynkiun. Hynu ¢pynkuuu. [TpomexyTku

32 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (PyHKIMUA. MaKCUMyMBI U MUHUMYMBI
¢byukun. Hanbomnpiiee 1 HauMeHbllee 3Ha4eHne QyHKINUU Ha IIPOMEKYTKE

13 Crenennast pyHKIMS ¢ HaTypaJdbHBIM M IIETBIM IMOKa3areneM. EE cBoiicTBa u rpaduk.
' CgoiicTBa U rpaduK KOPHS 71-0i CTETICHU

34 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu

3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu

16 Touku pa3peiBa. AcuMNTOTh TpadukoB GyHkimid. CBoicTBa PYHKINI, HEIPEPHIBHBIX HA
' OTpE3Ke

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIIEA0BATEIHHOCTEN

3.8 Apudmerndeckasi U reoMmeTpuueckas nmporpeccuu. opmya CI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanusa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (OyHKITHIA

49 [TpumMeHeHre MPON3BOAHON K MCCIETOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTB ¥ SKCTPEMYMBI.
' Haxoxnenne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHHS (PYHKIIMH HA OTPE3KE

4.3 [lepBooOpasnas. MaTerpan
5 MHOXecTBa U JIOTUKa

5.1 MHoOXxecTBO, onepauuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BeposTHOCTB

6.3 KomOunaTtopuka
7 I'eomerpus

7.1 ®urypsl Ha INIOCKOCTH

7.2 [IpsimMbIe 1 TIIOCKOCTH B MPOCTPAHCTBE

7.3 MHoOrorpanHuKu

7.4 Tena v MOBEpXHOCTH BpAILLIEHUS

7.5 KoopauHatsl u BEKTOPBI
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