MHUHHUCTEPCTBO MTPOCBEIEHUSI POCCUVCKOM ®EJEPAIIMA
MunucTepcTBO 00pa3oBanus u Hayku Camapckoi odJ1acTu
I'bOY COUI c. Huxknee CanueiieeBo

PACCMOTPEHA COI'JTACOBAHA YTBEPXJIEHA
MO yuutenei 3amecturens qupektopa  Jdupextop I'BOY COII
€CTECTBEHHOHAY4YHOT' O no YBP c. Huxuee CanueneeBo
LUKJIa
®pecc E.E Bopo6res H. B.

Karyruma T.I1. [Iporokon Ne5 ot 27. 08. [Tpukaz Ne212 ot 28. 08.
[Iporokon Ne5 ot 27.08. 2025T. 2025.
2025 .

O=IeOY Ccoul
be CaH4yeneeBo, CN=
Bopobbes, E=

PABOYAS [IPOTPAMMA
(ID 8871193)

yueOHoro npeamera «BeposiTHOCTb U CTATHCTUKA. YTJIy0JI€eHHbII YPOBEHb)

s ooygarommxest 10-11 kmaccon

Huxuee CanueneeBo, 2025r.



MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABIIICTCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOIE€HHOTO YPOBHS Ha YPOBHE CpeaHero oliiero oopazoBanusi. Y4eOHBIN Kypc
npeaHa3HayeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPHl U
IIOHUMAaHUS POJIU TEOPUHU BEPOSITHOCTEH KAK MAaTEMaTUYECKOTO MHCTPYMEHTA UL
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMMYMH U mpoueccoB. [Ipum u3yueHum Kypca
oOoramaroTcsi MpEACTaBIECHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
W3MEHYMBOTO MHpPA, pPA3BUBACTCAd IMOHMMAaHUE 3HAYMMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HAMH Ha B@XXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYThI U3 OKPYKAOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIsL  ONHMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3IUWYHbIE POJIa U3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcs 0a30i i1 OCBOEHHS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CIEHHAIIBHOCTEW, HO TAaKXE COLMAJIBHBIX W IICHUXOJOTHYECKUX, TOCKOJIBKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHan3a OONbIIMX JaHHBIX. LleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHHUMAaeT
oOCyXKJeHHe 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO0 MaTeEMaTHIECKYI0 (hOpMaTA3aIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsI TOJHOLIEHHOIO OCBOEHUS
MaTepuaja JJaHHOrO0 y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHuUM «CrydaiiHble COOBITHS M BEPOSTHOCTH»  CIY)KHUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMYMH. BaxkHyI0 4acTh B 3TOU COAECPKATEIbHOU
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHU 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM U HOPMaJIbHbIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PACIIPECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OTOH CBSI3M C IOMOIIBIO
kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
coJlep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3YYCHHYIO Ha YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
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
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaM{, IICUXOJIOTMEH U
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yriyOJIeHHOM ypoBHE oTBoauTcsi 68 wyacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).

COJEPXAHUE OBYUYEHUA

10 KVIACC

['pad, cBsa3ublii Tpad, myTH B rpade: ukibl 1 nenu. CteneHsb (BAJICHTHOCTH)
BepiuHbl. ['padsl Ha miockoctu. [lepeBbs.

CrnyyaliHble SKCIIEpPUMEHTHI (OMBITHI) U Cy4YallHble COOBITUS. DJIEMEHTAPHBIE
coObITHS (MCX0bl). BeposITHOCTH ClydailHOTO COOBITHSA. BauM30CcTh YacTOTHI M
BeposiTHOCTH ~ coObiTuil.  Ciy4ailHble  ONBITBHI € PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIIOIO0KHbBIC
coObITHs. Jluarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

VYcil0BHasg BEPOSITHOCTh. Y MHOXEHHUE BEpPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepumenTa. Gopmyia noHoM BeposatHocTH. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaiiHbli ONBIT (MCMIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAaHUN 10 mepBoro ycrexa. IlepectanoBku



u (axtopuan. Yucno couertanmii. Tpeyrompuuk Ilackams. dopmyna OGuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX HcnblTaHUKd bepHymum. CnydaiiHblii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposatHoctel.  [{uarpamma
pacnpenenenus. Onepanuu Haja clydailHbIMUA BeMYMHAMU. buHapHas ciayvyaiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.

CoBMeCTHOE paclpeielieHHe JByX CIIy4alHbIX BelIM4MH. HeszaBucumele
Clly4ailHple  BeIUWYMHBL.MaTeMaTHyeckoe OXUAAHUE CIy4YalHOM  BEJIMYWHBI
(pactipenenenus). llpumepbl  NpUMEHEHHsT  MAaTEMAaTHYECKOTO  OXKHUIAHHMS
(cTpaxoBaHue, JoTepes). MaTemaTH4ecKOoe OXUAaHUE OWHAPHOW CiIydyalHON
BEIMYUHBL. MaremMaTM4ecKoe OXKHMJIAHWE CYMMBI CIIy4ailHbIX  BEJIMYUH.
Marematnyeckoe 0’KHJIaHUE reOMETPUYECKOTO " OMHOMUAIBHOTO
pacnpeneneHun.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OuHapHOM cliydaiiHON BeaM4MHBI. MaTeMaTuieckoe
OKMJAaHWUE IIPOU3BEIACHUS W JUCHEPCUS CYMMBI HE3aBUCHUMBIX CIIy4alHBIX
BeauunH.  Jlucmepcuss W CTaHZApTHOE  OTKJIOHEHHME  OMHOMHUAJIBHOTO
pacnpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKIOHEHUE T'€OMETPUYECKOTO
pacnpeneneHusl.

11 KIIACC

HepaBenctBo YeoObiméBa. Teopema UebOniména. Teopema bepuymiu. 3akoH
OonpmMX  yucen.  BbplOOpouHbId  MeTOA — uccienoBaHMd.  BpiOOpouHble
xapakTepucTuku. OneHNBaHUE BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka mpoCcTENIMX THITOTE3 C MTOMOILIBIO U3YYEHHBIX PACIpPEICIICHUMN.

HenpeppiBHble cnyualiHble BelWduHBL. [Ipumeppl. DyHKIUS TUIOTHOCTH
BEPOSATHOCTH pacmpenesieHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3agauu, IPUBOAAIIME K NTOKA3aTEILHOMY PAaCIPEACIECHUIO. 3a1auu, IPUBOIAILINE K
HOPMaJIbHOMY  PAaCIpPEAEIICHMUIO. OyHKIMA IIJIOTHOCTH BEPOSATHOCTHU
MOKa3aTeIbHOTO pacnpezesieHus, QyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacupenenenus. PyHKIUsS INIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PaCIIpeIeIICHUS.

ITocienoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHUCHMBIX  COOBITHMH.  3aayw,
IIPUBOJSIIME K pacupenenennto Ilyaccona.

KoBapuanuss nByx cayvaitHeix BenuwuuH. Koadduuument nuHeitHON
koppemsiiu.  CoBMecTHble  HaOMIOJACHMST JBYX  BEJIMYUH. BbIOOpOUHBII
Kod(pdULMeHT Koppensauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYHUHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccusi, METOI HAaMMEHBIINX KBAIpPaToOB.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHWH B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUNM HAyKM M JAESTENbHOCTbIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HHU, BOCPUUMYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHUE MPHUPOIHON M COIMAIbHOU
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS ULUBUJIW3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIH3;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, MpEjIaratb KPpUTEPUU JIJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHHUMN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  y4€ToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIIMBaTh MUCKOMOE W JaHHOE, (hOpMHpOBaTH TMIOTE3Yy, apTyMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAae€MOI TEMBbI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesiTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OMEpUPOBaATh MOHATUAMH: Tpad, miockuil rpad, cBsS3HBINA rpad,
nyTh B rpade, 1emnb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTbITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxXOJUTh U (POPMYITUPOBATH COOBITHS: MEPECCUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY, HCIOJb30BaTh JAUATPAMMBI
Diinepa, KOOPIAMHATHYIO MPSAMYIO JJIsS PEIICHUs 3a/1ad, MOJb30BaThCs (PopMyIioi
CJIO’KEHHS BEPOSITHOCTEM JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIIydallHBIX COOBITUIA;



ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBHUCUMBIE COOBITHS, JIEPEBO CIyYaHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMII C NOMOIIBIO MpaBUja YMHOXKEHHS, JepeBa
CIIy4allHOTO OIIbITa, MCIIOJNb30BaTh (POPMYJY IOJHOW BEPOSITHOCTH, (OPMYITy
baiieca npu peleHun 3aj1ad, ONpenessTh HE3aBUCUMOCTh COOBITHI O opmysie u
110 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

NPUMEHATh W3y4YeHHbIE KOMOWHATOpPHBIE (QOPMYIBI MJs TEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 [0 TEOPUH BEPOSTHOCTEM;

CBOOOZIHO  ONEpUPOBATH TMOHATUSAMU: OWHApHBIA  CIOy4YailHBIA  OIBIT
(ucnblTaHue), yCleX M HeyJada, HE3aBUCHMbIE WCIBITAHMS, CEpUs HCIBITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITHI: B CEpUHM HCIBITAHUN 1O IEpPBOrO ycnexa, B
cepun UcnblTaHUM bepHyiiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHAMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEW, JuarpamMma pacrpejerieHus, OuHapHas cliydaiiHas BeJIMYMHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

OIEpUPOBAaTh IOHATUSAMM: COBMECTHOE pPaCHpPENENICHUE [BYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHusl IBYX CIydyalHBIX
BEJIMYMH [JIsl BBIACICHUS pACIpPEACNICHUS KaKJIO0M BEJIMYMHBI, ONpPENeICHUs
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEeMaTHUYECKOT0 0XKMJIaHUs CIy4yailHOW BeNMYMHBI (pacrpeaeneHus ), IpUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUH 3a7a4, BBIYUCIATH
MaTeMaTHUYeCKOe OKUJaHre OMHOMHAIBHOTO U FEOMETPUUECKOT0 paclpeiesieHuH;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIUCIIEPCUM CIIyYaWHON BEJIMYWHBI
(pactpenenenus) Npy pPEIIEHUU 33a7ad, BBIYUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 ¥ OMHOMHAIILHOTO paclpeIeIeHUM.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKM TEHEPATIbHOM COBOKYMHOCTH JIA@HHBIX 10  BBIOOPOYHBIM
xapaktepucTiukaM. OLEHUBATh BEPOSTHOCTU COOBITHI M MPOBEPSATH MPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, NIOJIb3YACh H3YUYEHHBIMU PaCIpEICICHUSIMU;

OPUBOAUTH  MPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3a/lad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmnepupoBarh NOHATUAMH: (PYHKUHUS IUIOTHOCTH BEPOSITHOCTH IMOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacHpeeICHuUs,
(GYHKIMS TUIOTHOCTM H  CBOWMCTBA HOPMAJbHOTO PpaCHpeeICHUS;ONpenesaTh
KO3 PUIIMEHT JIMHEWHON KOPPESLUU, BBIOOPOUHBIN KO3(P(GULIUEHT KOPPEIALIHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
DOnemMeHThl Teopuu rpados 3
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMH U
coObITusiMU. C10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITUS
OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocie0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus bepaymmm. CiaydaiiHblii BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe

padoThI padoTshI
pecypcbl

3aKoH OOJNBIINX YHCET

DNIEeMEHTBl MAaTeMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacIpeIeTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEX/Ty CITy4allHBIMH BEJTHIHHAMHA 6

O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

I'pad, cBs3HBIHN Tpad, MpeacTaBIcHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTbH) BepnHbI. [1yTh
B rpade. Llenu u ukIib!

I'padbr Ha mnockoctu. [epeso
CIIy4alHOT'O DKCIIEpUMEHTA

CrnyyaiiHble S5KCTIEpUMEHTHI (OTIBITHI) U
CIIy4aiiHble COOBITUS. DIeMEHTapHbIE 1
cOOBITHSI (MCXObI)

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B ONBITaX €
PaBHOBO3MOKHBIMU HJIEMEHTAPHBIMU
COOBITUSMU

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHH B OIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSMU

[Tepeceuenne, 00beTMHECHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITHst. DopMyna CIOKEHUS
BEPOSATHOCTEMN




VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. Dopmyra yCIOBHON
BEPOSATHOCTH

10 ®dopmyna NOJTHONU BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumelie
COOBITHS

12 KomM6uHnaTopHOE IpaBUI0 YMHOXKEHHUSL.
[lepecTanoBku U paxkTopuan

13 Yucino coueranuid. TpeyrojibHUK
ITackans

14 ®opmyna 6unoma HeroToHa
KonTponasnas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOWHaTopuka'
buHapHBIN Cily4aiiHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUHN J0 IEPBOTO
ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAaHUH 110
NIEPBOIO yclexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19 CrnyuaiiHblii BBIOOD U3 KOHEYHOU

COBOKYITHOCTH




20

[IpakTuueckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacrpeneieHus

Onepanuu HaJl CIy4alHbBIMU
BenuunHaMu. [IpuMepsl pacnpenencHuii.
bunapHas ciydaiiHas BeJIu4vHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MaremaTtnueckoe 0KMIaHNE CIIy4alHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiydaliHble BEJIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTtnueckoe 0xHuaaHue OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe OKuaaHue
TCOMETPHUICCKOI'o 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHCpCI/ISI " CTaHAAPTHOC OTKIIOHCHUC

28

Jucnepcust OuHapHOU City4aiiHON
BeNMYMHBL. CBOMCTBA AUCTIIEPCHH

29

30

Maremaruueckoe OXXHNAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBbIX CJ'Iy‘I&fIHBIX BCJIMYUH

Jucnepcust OMHOMUATBHOTO
pacnpenenenus. [Ipaktuueckas padota ¢




WCIIOJIb30BaHUEM DJIEKTPOHHBIX TAOIIHIL
Jucnepcus U cTaHgapTHOE OTKJIOHEHUE

31 TeOMETPUYECKOTO PaCIpPE/ICICHUSI. . 1
[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

32 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
KonTponpHas padora Ne2: "Ucnbiranus

33 bepnysum. CiryyaliHple BETUYHUHBI U 1
pacrnpeneneHus"

34 O06001eHne U cucTeMaTu3alus 3HAaHUK 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHUCEI

HepasenctBo YeoOrnimera. Teopema

YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanuyecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
Yeonimena. Teopema beprysum. 3akoH
OOJBIINX YHCeT

Br100opouHBIif METO ICCIIEIOBAHUIMA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BaAHHEM
OJICKTPOHHBIX Ta6J'II/ILI

['enepanbHasi COBOKYIHOCTb U clTydyaiiHast
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukamu. OLleHKa CPETHETO U
JUCIIEPCUH TEHEPAIBHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh U ClydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OLleHKa CpEHETOo U
JUCIIEPCUU TEHEPATILHON COBOKYITHOCTH €
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHnBaHue BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YYECHHBIX pacCIpeIeICHHUI

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/ILI

12

[IpuMepr! HePEPBIBHBIX CIIyYanHbIX
BenM4YUH. OyHKIUSA IUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepst
3a7a4, IpUBOJAIINX K ITOKA3aTCJIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTHU
IMMOKAa3aTCJIbHOTO paCIpCACIICHUA
CDYHKIJ;I/H[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O paClpeaCiICHUA

16

ITocaenoBaTeNbHOCTE OJUHOYHEIX
He3aBUCHUMBIX coObITHil. [Ipumep 3amaun,
NpUBOAALIEH K pacnpeneneHutro [Iyaccona

17

18

[IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIUII

KoBapuarnus 1Byx ciyyailHbIX BEJIUYHH.
Koadduument koppensuuu

19

CoBMeCTHBIC HAOIIOJICHUS IBYX BEJIMYUH




20

Bri6opounsiii k03 puimeHT Koppensum

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AJIEKTPOHHBIX TAOJIHUI
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOJIMI] ¥ TUarpamMm, OIucaTeIbHast
CTaTUCTHKA

o5 OMnBITHI ¢ PABHOBO3MOXHBIMU
3JIeMEHTaPHBIMU COOBITUSIMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHUEM (HOpMYIT
Brraucnenue BeposTHOCTEH COOBITHI C

97 PUMEHEHHEM I'paUUECKUX METOJI0B:
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 Crny4aifHble BEIMYUHBI U paclpeiesIeHUs

29 MaremaTruecKoe OKHIaHUE CIYYAHON
BEITUYUHBI

30 MaremaTruecKoe OKHIaHUE CIYyYaHON
BEITUYUHBI

31 KonTtponbHas pabora: "BeposTHocTh U
cTaTucTuka"
Boruncnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (GopMyil U rpadpudecKux
METO/I0B

33 Brruncienne BeposTHOCTEH COOBITHH C




npuMeHeHneM GopMyIl U rpaduyecKux
METOJIOB

34 Marematnueckoe 0KMIaHUE CIIy4alHOU

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

CrnyualiHble BETUUHUHBI U PaCpPEICIICHUS.

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepPsAeMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yabTara
6 Teopus BEpOATHOCTEN U CTATUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHyeckoe,  MeAHaHa,
' HauOoJIbIlIEee, HAMMEHbIIEE 3HAaUEHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIydaiiHOe
coObITHE, 3JEeMEHTapHOe COObITHE (PIEMEHTAPHBIM HCXOJ) CIIy4aiiHOTO
6.3 ONbITa; HAXOAUThb BEPOSATHOCTH B OIBITaAX C PaBHOBO3MOKHBIMHU
CIIy9aifHBIMU COOBITHSIMH, HAXOJUTh M CPAaBHUBATH BEPOSITHOCTH COOBITHI B
M3YYECHHBIX CIYYAHBIX 3KCIIEPUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHA: MEpeceuyeHUue H OO0bEeIUHEHUE
6.4 JMAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS AMAarpaMMaMu Diiiepa U GOPMYIIOi CIIOKEHHS BEpPOSITHOCTEH
[IpY PEUICHUH 3a7a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaXOJUTb BEPOSTHOCTU C ITOMOLIBIO IIPABWIA YMHOXKEHUS, C ITOMOLIBIO
JiepeBa CIIy4alHOrO OIbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE PABUIIO YMHOXKEHUS MPU PELLIEHUH 3aa4
OnepupoBaTh MOHATHSIMU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 WCIIBITAaHUH, yCIieX M HeyJada; HaXOJIUTh BEPOSITHOCTH COOBITUN B CEpUU
' HE3aBHCUMBIX HCIIBITAHUN 1O TEPBOr0 ycrexa, HaXOAUThb BEPOSATHOCTH
coObITHI B cepuu ucnibiTanuii bepuymnum
6.8 OnepupoBaThb  MOHATUSIMU:  CiIy4ailHass  BEJIIMYMHA,  paclpejesieHue
' BEPOSITHOCTEM, TMarpaMma pacrpeaesieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4aiiHOM BEJTUYMHBITIO
' pacCIpeIETICHUIO WM € IOMOLIBIO AUArpamMm
5.2 OnepupoBaTh TMOHATHEM MAaTEMaTHYECKOTO  OXHUAAHUSA, MPUBOJHUTH




IIPUMEPBI TOT0, KaK MPUMEHSICTCS MAaTEeMaTU4YECKOE O0XKUAAHUE CIydalHON
BEIMYUHBI, HAXOAWTb MATEMAaTUYECKOE  OXKHMAAHME IO  JAaHHOMY

pacrnpezesieHUIo
5.3 HmeTsb npeacTaBieHne 0 3aKoHe OOJIbIINX YHCET
5.4 HmeTh npeacTaBiieHne 0 HOpMaibHOM pacrpeaeeHuN

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ JIEMEHT COACPKaAaHUSA

Koxa
6 Teopus BeposATHOCTEN U CTaTUCTUKA
[IpencraBnenne JaHHBIX ¢ TOMOINBIO TaOMUI] U auarpamm. CpenHee apupMeTHYeCKoe,
6.1  menuana, HauOoJblllee U HAMMEHbIIEE 3HAYECHUs, pa3Max, JUCIEPCHs U CTaHAApPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyJaiiHbIe SKCIIEPUMEHTHI (OIBITHI) U CITydaifHble COOBITHS. DJIeMEHTapHbIe COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciydaitHOro cOOBITHSA. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObiTuii. CiydaiiHblE ONBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposiTHOCTH COOBITHI B OIIBITAXC PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauny Haj  COOBITHSIMHM: IE€pEceUeHHE, OOBbEIUHEHHE, IPOTHUBOIIOIOKHbBIE
' coObITust. uarpammsl Diinepa. opmyna ciaoxkeHus: BEpoSATHOCTEN
6.4 VYcnoBHas  BEpOATHOCTb.  YMHOXEHUE  BEpOATHOCTEH.  JlepeBO  CIIly4aiHOro
' skcnepuMenTa. @opmyna nonHoi BeposTHocTH. HezaBucumblie coObITHS
6.5 Kom6unatopHoe mpaBwio ymHoxeHus. [lepectanoBku u Qaktopuan. Ywucio
' coueranuil. TpeyronpHuk Ilackans. @opmyna 6uHoma HerotoHa
bunapHblli ciydaliHbIi omBIT (MCHBITAaHWE), yclmex U Heygada. HesaBucumble
6.6  wucneitanusa. Cepuss HE3aBUCHUMBIX HUCTBITAHWKH 10 mepBoro ycmexa. Cepust
HE3aBHCUMBIX UCIIBITAHUN bepHyum
6.7 Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOCTEH. JlmarpamMma pacnpenesieHusl.
' [Tpumeps! pacripesieneHuii, B TOM YHUCIe TEOMETPHUECKOer OMHOMHAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
5 Teopus BEpOATHOCTEN U CTATUCTUKA
5.1 UucnoBble XapaKTEpUCTUKH CIIy4allHbIX BEJIMYHMH: MAaTE€MaTHYECKOE OXKUIAHUE,

AUCTICPCUA U CTAHAAPTHOC OTKJIOHCHHUC. HpI/IMepBI MNPUMCHCHUA MATCMATHUYCCKOI'O




OKMJIaHUS, B TOM YHKCJIE B 3aJadyax M3 MOBCEAHEBHOM >XM3HU. MareMarnyeckoe
OXKUJaHue OMHAPHOM CiydyallHON BeNWYMHBI. MaTeMaTHuecKOoe 0KHMJIaHUE CYMMBbI
CIIy4aiiHbIX BEJIMYMH. MaTeMaTu4yeckoe 0KHIaHue U JUCIIePCUsi TEOMETPHUYECKOT0 U
OMHOMUAIBHOTO PacIpeieIeHH

3akoH OOJIBIIMX YUCENl M €ro pojib B HayKe, MpHUpoJe U olmecTBe. BrIOOpOUHBIit
METOJI UCCIIEOBAHUM

5.2

[Ipumepbl  HENpEpPHIBHBIX  ClAy4YalHbIX  BedW4yuH. [loHATHE O  IJIOTHOCTH
5.3 pacnpezeneHus. 3aaauy, NPUBOAAIIUE K HOpMAIbHOMY pacipeaeneHuto. [lonsatue o
HOPMAaJIbHOM pacipeielieHuu

MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMTPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM Pe3yJibTaTaM OCBOECHHSA
NpoBEpPsieMOro = OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbI CpeHero o41ero
TpeOoBaHus o0pa3oBaHus

Brnanenue Meromamm J0Ka3aTeNbCTB, aJTOPUTMAMU pEIICHUS 3a/ady;
yMmMeHue ¢GOpMyIUpOBaTh U ONEPUPOBATh IOHATHUSMHU: OIpPE/EICHHE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSTh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HMPUMEPHl U
KOHTPIPUMEPBI, MCIOJIb30BaTh METOJI MAaTE€MaTUYeCKOW HWHIYKIUU;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYXKICHUSA MPHU PCIICHUH 3aJa4, OUCHHUBATDH
1 JIOTUYECKYI0  TPaBUIBHOCTb  PACCyKJIEHUW; YMEHHE ONEepUpOBaThH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HAJ MHOXKXCCTBAMMU,
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OMmrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
qHclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, IepeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; UCTOIb30BaTh Tpadbl Mpu

peIIeHUH 3a1a4

YMmenune OINICPHUPOBATE IMOHATHUAMMU: HATYpPAJIbHOC 4YHUCIIO, LEJI0C 4YHCIIO,
CTCIICHb C HICJIBIM ITOKA3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
panrOHAJIBHBIM ITIOKA3aTeJIEM, CTCIICHL C ,Zlel\/'ICTBI/ITeJ'H)HI)IM II0Ka3aTecieMm,

JIOFapI/I(pM qucia, CHUHYC, KOCHMHYC W TaHI'CHC IPOU3BOJILHOTO YHCIIA,




OCTaTOK IO MOJIYJI0, PALMOHAIBHOE YHUCIO, HPPALUOHATIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeNl; YMEHHE UCII0Ib30BaTh MPU3HAKU ACITUMOCTH, HAUMEHbBIINH 001Ul
JenuTeNs W HauMeHblllee ofliee KpaTHoe, anroputM EBkiamnma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMM MO3ULIMOHHBIMU CUCTEMaMH
CUMCJICHUS; YMEHUE BBIIIOJIHATH BBIUMCIIEHUE 3HAUEHUI U peoOpa3oBaHus
BBIP@)KEHUI CO CTemneHsAMM M Jorapupmamu, npeoOpa3oBaHUs APOOHO-
pallOHAJIbHBIX  BBIPDAKEHUN; yMEHHUE  ONEpPUPOBAaTH  IOHATHUIMHU:
II0CJIEI0BATENbHOCTh, apu(MeTHUecKass Iporpeccusi, TIeoMeTpuyecKast
nporpeccusi, OECKOHEYHO YyOBIBalOIlas TIEOMETpHUYECKas IPOrpeccus;
yMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE€ C IIOMOIIbIO
PEKYpPpPEHTHBIX (POpMyYJI; YMEHHE ONEpUPOBATH MOHIATUSIMHU: KOMILIEKCHOE
YHUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO  4Ymcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpauyeckas); yMeTb
NPOU3BOIUTH apu(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BaHUSI KOMIIJIEKCHBIX YHMCEN; ONEPUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTeNb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe onepupoBaTh IOHATHAMH: palUOHAIbHBIE, HWpPpalUOHAJIbHbBIE,
MOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSIMHU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHUE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUHW M HEPABEHCTB, PaBHOCHIIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHE pEIlaTb YpaBHEHUS,
HEPaBEHCTBA M CUCTEMBl C IOMOIIBIO pa3JIMYHBIX IPUEMOB; pELIATH
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I DPELICHHS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIMS, YETHOCTh (PYHKIIHH,
NEPUOJIMYHOCT (DYHKIIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
byHKIMHA, KCTpeMyM (DYHKITMH, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GYyHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIIMs, aCUMITOTHI Tpaduka
GbyHKIIMM, TiepBas U BTOpas MPOM3BOAHAS (YHKIIMH, T€OMETPUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOAHOHM, mepBooOpa3Has, ONpeaAeIEHHbIH

MHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHUE




BBIUUCIIATh  NPOU3BOJHBIE CYMMBI, [POMU3BEIEHHUS, YacTHOTO U
KOMMO3UIMN (DYHKIIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Tpaduky
GyHKIMM; YMEHHE HAaXOJIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BATh IPOU3BOJMHYIO JIJISi HUCCICIOBAHHS (PYHKIIHIA,
HAaXOJUTh HAuOOJbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM; CTPOUTH
rpaKu MHOTOUYICHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHYeCKOTO
aHaJIu3a; MPUMEHATh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIy4dlIero
pelieHus B MPUKIATHBIX, B TOM YHCJIE COLUAIBbHO-IKOHOMUYECKUX U
busznyecKkux 3ajadax; HaXOAUTh IUIOMIAIU U O0BEMBI PUIYp C MOMOIIBIO
WHTErpajia; MPUBOJIUTH MPUMEPhl MATEMATHUYECKOTO MOJCIHMPOBAHUS C

noMoIbio AuddepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBath NOHATUAMU: Tpaduk GyHKIUHU, oOpaTHast QyHKIHS,
KOMIO3UIUS (DYHKIMHA, JMHEHHas (QYHKUOWSA, KBaApaTW4yHas (QYHKIUS,
pauyoHanbHas (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTelbHAs |
jgorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKd H3yYEHHBIX
GyHKUIMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCMOJIb30BaTh Tpa(UKK Ul U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3aJad M3 peabHOMI
KU3HHM; BbIpakaThb (OpMyJIaMH 3aBHCHUMOCTH MEXJIYy BeIWYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA U pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PEUICHUH YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HBIX THUIOB (B TOM YMCIE Ha
IPOILIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJOTH, 33Ja4d U3 00JaCTH yNpaBJI€HUs JIUUYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIENOBATh IIOIYYCHHOE DEIIECHUE U
OLICHUBATh IPaBJONOAOOHOCTh pPE3ylIbTAaTOB, YMEHHME MOJECINPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEJOBATh
IIOCTPOCHHBIE  MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH NOJTYUECHHBIA Pe3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJpIllee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCHus, CTaHAapTHOE

OTKJIOHCHHUC 4YHCIIOBOT'O Ha6opa; YMCHHUE HU3BJICKAaTh, MHTCPIIPETUPOBATH




nH(popMaIrio, MpeICTaBICHHYIO0 B TaOJMIaX, HA AUarpammax, rpadukax,
OTPAXKAIOIIYIO CBOWCTBA PEATBHBIX MPOIECCOB U SIBICHUH; MPEACTABISATH
UHPOpPMALIMIO C TOMOIIBIO TaOMWII W JUMarpamMM; HCCIEI0BaTh
CTaTUCTUYCCKUC IOAHHBIC, B TOM 4YHCJIC C IMPUMCHCHUCM rpa(bnqecm/lx
METO/IOB M AJIGKTPOHHBIX CPEICTB; Ipa)uuecKu UCCIECIOBATh COBMECTHBIC

HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacceMBaHUs U JIMHEHHON perpeccun

YMeHHue OmnepupoBaTh IOHATHAMU: CIyYaWHBIA OIBIT U CIIydailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYMCIATH
BEPOSTHOCTh C HCIIONB30BaHUEM TpapUUecKX METOJ0OB; IPUMEHSThH
(GOopMyNbl CIOXXEHUS U YMHOXKEHHUS BEpOSTHOCTEH, (HopMyiy IOJIHOM
BEpOSTHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (GaKTHl U (POPMYIIBI,
OLICHUBATb BEPOSITHOCTH pEalbHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pAacCHpelesieHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUE, AMCIEpCUss M CTaHJapTHOE OTKJIOHEHHE
CIlyuallHOW  BENWYMHBI, (QYHKIUW paclpeAciieHHs U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpelesieHuil; yMeHue
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpPEACICHUN IS pelIeHus 3a/1ad;
3HAaKOMCTBO C HMOHATHUSMH: 3aKOH OOJIBLIMX YHCEN, METO/bl BHIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBLIMX 4YHCET B MPHUPOIHBIX W OOLIECTBEHHBIX SBJICHUSAX; yMEHHE
OTIEPHPOBATH TOHATUSMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YUCIO  NEepecTaHoBOK; OumHOM  HplOoTOHA;  yMeHHe  NPUMEHATH
KOMOWHATOPHBIE (aKThl U PACCYXKACHUS JUIS pEIIeHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBIIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIJIa, INIOCKUH YIroJl, ABYTPAHHBIN
YIOJI, TPEXTPaHHBIN YTOJI, CKPENIMBAOIIMECS MPSAMbIE, MAPATIIETbHOCTD U
MEPIECHANKYIISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMbIMH,
Yrojl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUJIOCKOCTAMHU,
pacCTOSHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSHUE MEXIAY MPSIMBbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIOJIb30BaTh MPHU PEIICHUU
3a1a4 u3yuyeHHbIe (DAKTBl U TEOPEMBI IJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpPA; CTPOUTh MaTEeMaTHYECKUE
MOJENN C IOMOLIBK0 TE€OMETPUYECKUX IIOHATHH W BEJIWYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUAMH: IUIOMAIL (PUTYPBL, 00BEM (QHUTYDHI,
MHOTI'OI'paHHUK, HpaBI/IJIbHBII;'I MHOI'OIpaHHUK, CCYCHHUEC MHOI'OI'paHHHKA,
Ky0, mapajuienenuries, NpuU3Ma, NHpamuaa, (GUrypa W TOBEPXHOCTD
BpallleHUs, MWIWHAP, KOHYC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH THUPAaMUJbI, TMPHU3MbI, KOHycCa, LWIHHIApPA, O0BEM KyOa,
NPSIMOYTOJIBHOTO  MapajuleleNnnena, MUPAMUIBL, TPU3MBL, LUWIAHAPA,
KOHyca, Iiapa, pa3BEpTKa IMOBEPXHOCTH, CCUCHHS KOHYCa W LMJIMHIPA,
napajjieNibHble OCH WJIM OCHOBAaHHIO, CEUeHHe IIapa, IJIOCKOCTb,
Kacaromasicsi cdepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOHMTH CEYCHUE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpAIICHHS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO AIEKTPOHHBIX CPEIICTB;
YMEHHE TPHUMEHSATh CBOMCTBA T€OMETPUYECKHUX (DUTYp, CAMOCTOSTEIHHO
(bopMyIHpOBaTh ONPECICHHS U3y4aeMbIX (UTYP, BBIIBUTATh TUIIOTE3HI O
CBOWCTBAaX M TMpPH3HAKaX TI'€OMETPHUYECKUX (HUTYp, OOOCHOBBIBATH WIIH
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH KiIacCU(PUKALUI (uUryp 1o
pa3jiMuHbIM IPpU3HAKAM, BBIIIOJHATH H€06XOZII/IMI>I€ JOITIOJIHUTCIIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTb IOHATHSAMM: JBHXKEHME B  IPOCTPAHCTBE,
MapajulebHbIA MEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
IOBOPOT, MpeoOpazoBaHHe MOA00UsA, MOJO00HBIE (UTYPBI; yMEHHue
pacro3HaBaTh paBHbIE€ M TNOAOOHBIE (GUIYPHIl, B TOM YHCJIE B IPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUUYECKHE OTHOLIEHUS TPH
pemiCcHUN 3aaa4; HaXOAWUTb I'COMCTPUYCCKHUE BCIWMYHHBI ()IJ'II/IHa, yroua,
IoIaab, 00bEM) NpU PElICHUH 33/1a4 U3 JIPYTUX YY€OHBIX MPEIMETOB U
u3 peaJ'[BHOI\/'I KHU3HU; YMCHUC BBIYUCIATH TCOMETPUUYCCKUC BCINMYHMHBI
(MHa, yroj, IUIOMIA[b, OOBEM, IUIOLIA/b MOBEPXHOCTH), HCHOJb3Ys
HN3YUCHHBIC q)OpMYIH)I n MCTOJZbI, B TOM YHCJIC: IUIOIIAZb ITOBEPXHOCTHU
NUpaMUIbl, TPU3MBbl, KOHYCa, LMWIMHApA, IUoumaas cepsl; 00bEM Kyoa,
MIPAMOYTOJIbHOT'O  IapajliClICuIcaa, IMUupaMu/bl, I[IPU3MbI, OWJIWHAPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOII06HBIX (I)I/Il“yp

12

YMeHue ornepupoBaTh HNOHATHUSIMU: MPSMOYTOJIbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHCIO, paslioKeHHE BEKTOpa Mo 0asmucy,
CKaJIsIpHOE TPOM3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YIrOJd MEeXAy
BEKTOpAaMHU; YMEHHUE MCHOJb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METO]

JJI pEHICHUA TCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘-Ie6HI)IX npeaMETOB
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YMeHue BoIOMpaTh MOIXOMAIINNA METOT IJIsl PEIICHUS 3a]]a4H; TOHUMaHUe
3HAYMMOCTH MATEMATHKH B W3YYCHUU NPHUPOJHBIX W OOINIECTBEHHBIX
MPOIIECCOB W SIBJICHWM, YMEHHE pAaclo3HaBaTh IMPOSBICHUE 3aKOHOB

MAaTCMaTUKHU B UCKYCCTBC, YMCHHUC IMPUBOJUTH MMPUMCPBI MATCMATUYCCKUX

OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH

INEPEYEHD DJIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cO/lep:KAHUSA
1 Yucrna v BEIYHACICHHS

11 HarypanbHble u nenble yncna. [Ipu3Haku 1eIMMOCTH TETIbIX YHCel

12 Panmonanbhpie umcina. OOBIKHOBEHHBIE U JECATHYHBIC JPOOHM, IPOLEHTEHI,
' 0OeCKOHEUHBIE TIEPUOMUECKUE IPOOH

13 ApudmeTndeckuii KOpeHb HaTypalbHOW cTerneHu. JleficTBus ¢ apupmMeTndecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crerniens ¢ 11ebIM MokaszaresieM. CTeneHb ¢ paloHaIbHbIM oKazaTeneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTaApUPMBI

HevictButenbHple  4ucia. ApuMmeTHYecKue omnepanuud ¢ JIeWCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKa
pe3yibTaTa BHIYUCICHUN

1.8 [TpeoOpa3oBanue BbIpaXKEHUH

1.9 KommekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHHUS

2.4 [ToxazarenbHbIE U TOTapuPMUUECKHE YpaBHEHUS

2.5 [lenbie 1 QPOOHO-pAIHOHAIBHBIE HEPABEHCTBA

2.6 WppanmonanbHble HEpaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA
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TpuronomeTpuyecKkrue HEpaBeHCTBA

2.9 CucTeMbl M COBOKYITHOCTH YPaBHECHHIA 1 HCPABEHCTB
210  VYpaBHeHusl, HEpAaBEHCTBA M CUCTEMBI C TIAPAMETPAMHE
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaeauTenb MaTPULIbI
3 DOyHKINUH U TPaPUKH
31 OyHknus, cnocoOwbl 3amanust Gyaknuu. ['padux ¢yHknmu. BzammHo oOpaTHBIE
' dbyakuun. YérHble 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nacte ompezaeneHuss W MHOXKECTBO 3HadeHH Qynkuuu. Hymu dynkuun.
3.9 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. I[IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HauGonbinee W HauMeHblee 3HAYCHHE
(YHKIIMHM Ha IPOMEKYTKE
33 Crenennass (yHKIMsS C HaTypajJbHBIM M LENbIM Moka3ateneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 ApudmeTrndeckasi U reoMmeTpuueckas nporpeccuu. opmyna ciI0XKHBIX TPOICHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIe SIEMEHTAPHBIX (HYHKLINH
[IpumeHeHHe TPOM3BOAHOM K HCCIENOBaHUIO (YHKIMM Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxkieHne HanboblIero 1 HaMMEHBIIEro 3HaueHus: (QyHKIMM Ha
oTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoXecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenpHasi CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunaTopuka
7 Ceomerpus
7.1 @urypsl Ha MIOCKOCTH
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[Ipsimbie ¥ TIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKu
7.4 Tena 1 NOBEPXHOCTH BPALICHUS
7.5 KoopaunaTs! 1 BEKTOpBI
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