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HOACHUTEJBHASA 3AIIMCKA

YuaeOuplii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS
SBIISICTCS. TMPOJOJDKECHHEM M PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yIiIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIHEro o01ero oopazoBaHusi. Y4eOHbIN Kypc
npeaHa3HayeH Uit (GOpMUPOBaHMS y OOYHAIOIIMUXCS CTATUCTUUECKON KYJIbTYpPhI U
ITIOHMMAHMS POJIM TEOPUU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHUS CIyYalHBIX COOBITHM, BEIWYMH U TporieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTaBIEHUS OOydyaroluXcs O METOoJax HCCIEeIOBaHUs
U3MEHYMBOTO MHUpPA, pa3BUBACTCSl NOHMMAaHHWE 3HAYUMOCTH U  OOIIHOCTH
MaTE€MaTUYECKUX METOJOB IO3HAaHUS KaK HEOTBEMIJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxkaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWi,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIy4allHBIX BEJIIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaXKHBIX MPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaromuxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIIOIb3YEMBIX
JUIL  ONHUCAHUS  aHTPONOMETPUYECKUX M JIeMOrpaduyecKMX  BEJIUYMH,
NOTPEIIHOCTE B pa3jinyHble poAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HOMN
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U IPOLIECCOB
B oOmecTBe. Y4eOHbI Kypc sBIseTcs 0a30i i1 OCBOCHHSI BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEIHATUCTaM HE TOJbKO MH)KEHEPHBIX
CHELUATbHOCTEH, HO TaKXe COLMAIBHBIX M IICHUXOJOIMYECKUX, IOCKOJIBKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCHOJb3YIOT ammapaT
aHanu3a OoNbIIMX JOaHHBIX. LleHTpanbHYI0 YacTh Y4eOHOro Kypca 3aHUMAaeT
0o0CyXJIeHHE 3aKOHAa OOJBIIMX 4YHcesl — (YHIAMEHTAIBHOIO 3aKOHA MPUPOJIBbI,
UMEIOLIET0 MaTEMaTHYECKYI0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIE
coziepkaresibHbie TUHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMMMO OCHOBHBIX JIMHUU B y4€OHBIH KypC BKIIFOUEHBI 3JIE€MEHTHI T€OpUU
rpagoB M TEOPUHM MHOXKECTB, HEOOXOAUMBIC MJIsi TMOJHOLEHHOTO OCBOCHUS
MaTepuanga JJaHHOro y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYPCOB.



Copmepxxanne nuHuU «CrydailHble COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUN O PaCHpPEEICHUN BEPOSITHOCTEH
MEKly 3HAYCHUSAMH CIIy4aMHBIX BEJIMYHMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHOU
JVHUM 3aHUMAET N3YYEHHE FEOMETPUUECKOr0 1 OMHOMHUAJIBHOTO PaclpeneIeHU U
3HAKOMCTBO C MX HEIPEPBIBHBIMU aHAJIOIaMH — IIOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacrpenencHusIMHI.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHnus MY, aKIEHTUPYIOT BHUMAaHUE OOYYalOIIMXCS HA ONHCAHUM MU
U3YYEHUHU CITyYalHBIX SBJICHUH C MOMOIBIO HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHHMAaHME YAEISIETCS OKa3aTeIbHOMY U HOPMAJIBHOMY PacCIIpECIICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHTEIbHOE HU3YyYEHHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMH W OMNMCAaHUE JTOW CBA3M C I[OMOUIBIO
KO3 GUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OTU DJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHUA», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 001Iero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KyPCOB aJIr€Opbl U1 T€OMETPHH.

Emé€ oauH 2neMeHT  colepKaHus, KOTOpPBIM  Mpearaercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITUH, HACTYMAIOIIKX B €AUHMILY BpeMeHU. O3HaKOMIIEHUE C paclpeieeHueM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
SBJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX HA Yy4eOHbIE
CHELMAILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposiTHOCTP W CTaTUCTHKa» Ha
yIiIyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).

COJEPXAHUME OBYUYEHUA

10 KVIACC

I'pad, cBsa3ubIi rpad, myTH B rpade: mukisl u nenu. CTeneHb (BaJICHTHOCTS)
BepiuHbL. ['padsl Ha mmockoctu. [lepeBbs.

Cry4daitHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4aiiHbIe COOBITHSA. DJIEMEHTapHbIC
coObITHsl (MCXO/bI). BeposaTHOCTh ciydaifHOTO COOBITHS. biu3ocTh 4acToThl H
BeposiTHOCTH ~ coObrtuii.  Ciy4aifHble  OMBITBI C  PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Onepatu HaJ COOBITUSIMU: TepecedeHue, 00beJUHEHUE, TPOTUBOIIOIOKHBIE
coObITus. JIuarpammsl Ditnepa. @opmyiia CI0KEHUSI BEPOSITHOCTEH.



VYcnoBHAsE BEPOATHOCTb. Y MHOJKEHHME BEPOSITHOCTEH. JlepeBO CiydalHOTo
skcriepumenTa. Gopmyna nosHoM BeposatHocTH. Popmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIii ciydaiiHbIii onbIT (MCIIBITAHKE), YCTIEX W Heynada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIBITAaHUN A0 MepBoro ycnexa. [lepecraHoBku
u dakropuan. Yucno coueranuit. Tpeyrompauk [lackans. ®opmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdTrHocteil.  [{uarpamma
pactpenenenusa. Onepanuu HajJ CIydYalHbIMU BEIMYMHAMH. buHapHas cirydanHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHAIILHOE.

CoBMecTHOE pachpelesieHHe JIByX Ciy4dalHbIX BeaudyuH. He3aBucumblie
CIIy4allHble BEJIMYMHBL.MATeMaTH4YeCKOE€ OXHUJAHUE CIyYalHOW BEJIWYWHBI
(pacnpenenenus). Ilpumepsl  NpUMEHEHUS  MAaTEMAaTUYECKOTO  OXHUAAHUS
(cTpaxoBaHue, JoTepes). MaTemaTHUeCcKOoe OXHIaHHE OWHApHOW CIy4yalHOM
BEJIMYMHBI. MaTeMaTu4ecKkoe OKHUJAHHE CYMMbl CIy4YallHbIX  BEJIHUYUH.
Maremarnueckoe 0XKUJIaHHUE F€OMETPUUECKOTO u OMHOMMAIILHOTO
pacnpeeneHun.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OMHAPHOM CIydaiiHON BeMMYMHBL. MaTeMaThudeckoe
OKMJIAHUE TPOU3BEACHUS M JHUCHEPCUS CYMMbI HE3aBUCHUMBIX CIy4YalHBIX
BenuuuH.  Jlucmepcuss M cTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pactipenenenusa. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE T€OMETPUYECKOTO
pacrpeneneHusl.

11 KIIACC

HepaBenctBo YeobniméBa. Teopema Uebniméra. Teopema bepHymmm. 3akoH
Oonpmmx  uucen.  BpIOOpouHBIH  MeTO[ — WccienaoBaHuW.  BriOopouHbIe
xapakTepucTuku. OneHNBaHNE BEPOSATHOCTU COOBITUS MO BHIOOPOUYHBIM JAHHBIM.
[TpoBepka npocTEeHIIMX TUIOTE3 C MOMOUIBIO U3YYEHHBIX pacipeieIeHuH.

HenpepeiBHble ciydaliHble BeauduHbl. [Ipumepsl. DyHKIMS IIOTHOCTH
BEPOSITHOCTH paclpeesicHusl. PaBHOMEpHOE pacnpelereHue UM €ro CBOMCTBA.
3ajauu, NIpUBOASILINE K NTOKA3aTEIbHOMY PACIPEAEICHUI0. 3a1aun, IPUBOISAIINE K
HOPMAJIBHOMY  pacIpeieICHHUIO. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeiesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenus. OyHKIMS JIOTHOCTU U CBOMCTBA HOPMAJILHOTO paclpeeieHUs.



[TocnenoBaTenbHOCTh  OAMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amayw,
IPUBOASILNE K pacupeneneHuto [lyaccona.

KoBapuammst 1Byx caydaiiHeix BenumuuH. KoadduuumeHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOAEHMST JIBYX  BEJIWYMH. BbpIOOpOUHBIi
K03 uuueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBSI3bI0 U IPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.
INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJYBJEHHBIA YPOBEHb)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIecTBa,  MNPEACTaBIECHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoIeAYp TPaXKJIAaHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOrO Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEJCHUS, CBSI3AHHOIO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTW)KCHUW HAYKH U JICSITEIBbHOCTBIO YUYE€HOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAS ACTETUKY MATEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCTIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMATHUYECKWe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro oopa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U



OTIIbIXa, PETyisipHas (U3UYecKasi aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
TIPY 3aHATHAX CIIOPTUBHO-03/J0POBUTEIHLHON JIEATEITLHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIO0Us, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrn W Ppearn30BBIBATH COOCTBEHHBIC JKHU3HCHHBIC IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U
caM000pa30oBaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKHX 3aJ1a4 MaTEMaTHYECKON HapaBJICeHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAHWE BIWSHUS
COIIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HAHHE TJIO0ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIEM, OpUECHTAIIUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWA JUIsI pEemieHUs 3a7ad B 00JacTu
OKpYXalomel cpefpl, IUIAHHPOBAaHUE ITOCTYNIKOB W OIEHKH WX BO3MOXKHBIX
MTOCJICJICTBUM VIS OKPYKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeTOBEYCCKON JCATEIBHOCTH, JTamoB ¢
pa3BUTHS M 3HAYUMOCTH I PA3BUTHS IIUBUJIU3AINH, OBJAJCHHUE S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOM KyJIbTYpOW Kak CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO W HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHUBUTyaJIEHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornyeckue aeficTBus:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIHPOBAThH
OTpeJIEIeHHs MOHATUN, YCTAHABIMBAThH CYLIECTBEHHBIN MpPU3HAK Kilaccu(UKanuu,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  TPEOOPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOJIONECHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;



JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUI 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIbI;

BBEIOMPATh CMOCO0 pemeHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HauOoJiee TMOAXOASAIIMA ¢ yIETOM
CaMOCTOATENbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHl,  (PUKCHPYIOLIME  MPOTUBOpEUHE,  MHpoOIIEMY,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIHAI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN ASKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4YECKOro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy O0bEKTaMHU, SBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCJIEIOBAHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpOLECCa, a TaKXKE BBIIBUTaTh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U JJIsl PELLICHUS 3a]1a4u;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3IUYHBIX BUJIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TPEICTABIATh €€ B pa3IUyHBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh nHpopmManu 1o CaMOCTOSITEJILHO
chOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOIIEHHs], SCHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCbMEHHBIX TEKCTAaX, aBaTh IOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATh NIOJyYECHHBIN PE3yJIbTAT;



B X0/ 00CYXXJIeHUS 33/JaBaTh BONPOCHI MO CYIIECTBY OOCYKIa€MOU TEMBI,
npo0JieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOHUCK
pElIeHUs, COIMOCTaBIISITh CBOM CYXKICHUS C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3UIHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1ayy, SKCIIEPUMEHTA, UCCIEI0BaHUS,
IIPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaad
MPE3EHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusauus:

COCTaBJISITh ILJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pEelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOU MH(pOpPMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  pediekcMM Kak  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJIS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a4auu;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPHU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHIATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUNKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITEJILHOCTD:

MOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHJIUBUIYyaTbHOMN
paboThl mNpU pelIeHHH Y4eOHBbIX 3ajay, NPUHUMATH I€Ib COBMECTHOM
JEeATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, JIOroBapuBaThCs, OOCYX AaTh IMpPOLIECC W pe3yJabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboThl (0OCYkaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBD)» M HHBIE), BBIIIOJHATH CBOK 4YacTh pabOTBHl U
KOOPAMHUPOBATh CBOU JEHUCTBHUS C JPYTMMH YJIEHAMH KOMAaH[bI, OIICHUBAThH
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K kxonity 10 kiaacca oOydaromuiicss HayduTCs:



cBOOOHO OMEpUpPOBaTh MOHATHAMH: Tpad, MIOCKUM rpad, CBSI3HBIN Tpad,
nyTb B rpade, 1emnb, LUK, EPEBO, CTENEHb BEPIIUHBI, JEPEBO CIy4ailHOTO
DKCIEPUMEHTA;

CBOOOIHO OIEpUpPOBaTh MMOHATHSAMU: CIIyYalHBIM SKCIIEPUMEHT (OIIBIT),
cllydailHOE€ COOBITHE, DJIEMEHTAPHOE CIlydallHOE COOBITHE (3JIEMEHTAPHBIA UCXON)
CIIy4alHOTO  OTbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUAMY;

HaXOAUTh U (POPMYIHPOBATH COOBITUSA: MEPECEUEHUE, OOBEIUHEHNE JaHHbBIX
COOBITUH, COOBITHE, IMPOTHUBOIOJOKHOE JIAaHHOMY, HCIIOJIb30BATh JIUArPaMMBI
Oinepa, KOOPJAMHATHYIO MPSIMYIO Ui PELIEHUs 3a/ay, M0JIb30BaThcs (HOpMyIoi
CJIOKEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEH JABYX U TPEX CIIy4YailHbIX COOBITHH;

ONEPUPOBATh  NOHATUAMM:  YCIIOBHAas  BEPOSATHOCTb,  YMHOKCHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIy4yalHOro HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITUH C TOMOIIbIO IpaBWIa YMHOXEHHs, JepeBa
CIIy4ailHOTrO OmbITa, HKCIOJb30BaTh (POPMYIy MOITHOW BEPOATHOCTH, (HOpMYIy
baifeca npu pelieHnn 3a1ad, onpeaeisiTh HE3aBUCUMOCTb COOBITHI IO (hopMyJTie U
10 OPTaHM3alUU CIyYaHOTO SKCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOWHATOpHBIE (QOPMYJbl JJs HEPEUUCICHHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELIECHUS
3a/1a4 110 TEOPUU BEPOSITHOCTEN;

CBOOOJHO  ONEpPUPOBATH TMOHATUSAMHU: OWHAPHBIA  CIydallHbIA  OMBIT
(ucmibITaHKE), ycHex W HeyJada, He3aBUCHUMBIE HCIIBITaHUS, CepUsl MCIBbITAaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /10 TEPBOro ycrexa, B
CEepUM UCTIBITAaHUN bepHyJIM, B OMBITE, CBSI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: Cly4yaliHas BEJIMYMHA, PACIPEICICHHE
BEPOATHOCTEW, JauMarpaMMa pacrpenerieHus, OuHapHas ciydailHas BeJTUYMHA,
reoMeTpuyecKoe, OMHOMHUAIILHOE paclpeiesiCHUE;

ONEPHUPOBATH TOHATUSMU: COBMECTHOE pACIpEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENCICHUS ABYX CIy4YalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXIOM BEIUYUHBI, OIPENCICHUS
HE3aBHCHMOCTH  CJIy4YalHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHATHEM
MaTEMaTUYECKOI0 OKUIAHUS CIy4allHOW BEJIMYMHBI (pacipeneiaeHus), TPUMEHSATh
CBOMCTBA MAaTEMaTHYECKOTO0 OXKHMIAHUSA IPU PELUICHWH 3a1a4, BBIYUCIATH
MaTEeMaTUYeCKOe 0XKHUJAaHe OMHOMUAIIBHOTO U T€OMETPUYECKOr0 pacipeieIeH;
CBOOOIHO OIEpPHPOBaTh MOHATUSMHU: JAHUCIEPCHs, CTAHJAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JHUCIEPCUM CIIy4YaWHON BEJIMYUHBI
(pactipenenieHus) MpU PELIEHUU 3a/1ad, BBIYUCIATH JUCHEPCHI0 U CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHUAIIBHOTO paCIpeeIeHUN.



K koniy 11 kinacca oOyyaronuiicss HAy4uTCs:

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU TI0 TAHHOM BHIOOPKE U OLIEHHUBATH
XapaKTePUCTUKU TEHEPATbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaMm. OLeHUBaTh BEPOSITHOCTH COOBITHM M MPOBEPATH NpOCTEHIINE
CTAaTUCTUYECKUE TUIIOTE3BI, TIOJIB3YSICh U3YUYEHHBIMU Paclpee/ICHUIMU;

OPUBOAUTH  MPUMEPHl  331ay, MNPUBOAAIIMX K  [IOKa3aTeJIbHOMY
paclnpenesieHuIo, 3aJad, M[PUBOMAIIMX K HOPMAalIbHOMY PacIpeIesICHUIO.
OmnepupoBaTh NOHATUAMM: (PYHKLHUS IUIOTHOCTH BEPOSITHOCTH IMOKA3aTENIBHOTO
pacnpenenenus, GyHKUUS MJIOTHOCTH BEPOSTHOCTU HOPMAJIbHOTO pacIpe/eieHHUs,
(GYHKIMS IUIOTHOCTM U CBOWCTBA HOPMAJBHOTO PaCHpPEEICHUS;ONPENEIATh
KO3 (PULIMEHT JIMHEWHON KOPPESLUUHU, BBIOOPOUHBIN KO3(P(ULIUEHT KOPPETIALHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Kourpoasubie Ilpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsI
pecypchl
DneMeHTHI Teopuu rpados 3
Ciy4aifHble OTIBITHI, CIIy4ailHbIE COOBITUS U 3
BEPOATHOCTH COOBITHI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMH. Cl10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CIIOBHAs BEPOSITHOCTb.
HesaBucumplie coObITHs
DNeMEeHTHl KOMOMHATOPUKH 4 1
Cepuu 1ocie10BaTeIbHbIX UCTIBITAHUH.
Wcnbrtanus beprymu. CiaydaiiHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTHU
Cry4aifHble BETMYUHBI M pacIpeieICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 0
11 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3ie/ioB U TeM (uudposbie)
Ne ni/m Konrtpoabnbsie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTsI
pecypchl
3aKoH OOJNBIINX YHCET 5
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2 DJIEMEHTHI MATEMATHYCCKON CTaTUCTHKU

HenpepbiBHbIE clTy4aiiHbIC BETUUUHBI
3 (pactipeenienust), oKa3aTeIbHOE U
HOpPMAaJIbHOE paCIpeeIeHUs

Pacnpenenenue [lyaccona

CBs13b MCKOY CJIy‘-IElﬁHBIMPI BEIn4YnHaMun

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

11 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34 1

IHOYPOYHOE INVTAHUPOBAHUME
10 KIIACC

Ne n/m Tema ypoka

KoJsnuyecTBo 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

I'pad, cBs3HBI rpad, npencraBieHue
3a/1au ¢ TOMOIIBIO Tpada

Crenenb (BaJIeHTHOCTb) BepUIMHEL. [TyTh B
rpade. Llenu u UKIIBI

I'pads! Ha m1ockocTu. [lepeBo ciydaitHOro
JKCIIEPUMEHTA

CriyyaiiHble SKCIIEPUMEHTBHI (OMBITHI) U
4 cllydaiiHble COOBITHS. DIeMeHTapHbIE
cOOBITHS (MCXOMBI)

BeposiTHOCTB CitydaitHOTO COOBITHSI.
5 BeposiTHOCTH COOBITHIT B OTIBITaX C

PaBHOBO3MOXHBIMH 3JIEMCHTAPHBIMHA
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COOBITUAMH

BeposTHOCTB CitydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B OTBITAX C

0 PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH
Ilepeceuenue, 00beIMHEHNE MHOXKECTB U

7 COOBITUH, TPOTHUBOITOIOKHBIE COOBITHS.
dopMyta CII0KEHUS BEPOSITHOCTEH
VYciioBHAs BEPOSTHOCTb. Y MHOXKEHUE

8 BeposiTHOCTe. Dopmyna yclioBHOU
BEPOSTHOCTH
VYcioBHas BEpOATHOCTb. Y MHOXKEHUE

9 BeposiTHOCTEN. Dopmyna yciioBHOM
BEPOSTHOCTH

10 dopmyra MoTHON BEPOSATHOCTH

11 ®opmyna baiteca. He3aBucumblie coObITHS

12 KomM0OuHaTopHOE paBUI0 YMHOXKEHUS.
[lepectanoBku u akropuan

13 Uucno couerannii. Tpeyronbauk Ilackains

14 ®opmyna ounoma HeroToHa
Konrtponbnas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOKECTBA,
KoMOnHaTopuka"
bunapHbIii cirydaifHbIi ONBIT (MCIIBITAHKE),

16 ycnex 1 Heyaada. HesaBucumblie

ucnbiTanus. Cepus HE3aBUCUMBIX
WCTBITAHUH JI0 IEPBOTO ycrexa
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Cepust HE3aBUCUMBIX UCIIBITAHUM J10

17 IIEPBOTO ycrexa

18 Cepust HE3aBUCUMBIX UCIIBITAHUM
bepuymm

19 Cry4aifHpli BBIOOp M3 KOHEUYHOMH
COBOKYITHOCTH

20 [IpakTuyeckas paboTa ¢ HCIOIB30BaHUEM
ANEKTPOHHBIX TAOJIUIL

21 Canyuaitnas BennuunHa. Pacnipenenenue
BEpOATHOCTEN. /[narpamma pacrpenenenus
Onepanuu HaJ CIly4ailHIMU BEJIMUMHAMH.

22 [Ipumepsl pacupenenenuii. bunapuas
cily4aiiHasi BeTUYMHa

93 I'eomeTpuueckoe pacnpeesneHue.
bunomuanbHOE pacnpeneiaeHue
MareMaTrnueckoe 0KHIaHHUE CIy4aliHON

24 BennuuHbl. COBMECTHOE pacIpesie/ieHe
JBYX CIly4alHBIX BEIUYHH
He3zaBucumsble ciiydaliHble BETUYHMHBI.

o5 CBolicTBa MaTEMAaTUYECKOTO OXKUIAHUS.
Maremaruueckoe okuianue OUHapHOM
CIy4aiiHON BEJTMYUHBI
MatemaTnueckoe 0XXHUIaHnue

26 Te€OMETPUUYECKOTO 1 OWHOMHATTLHOTO
pacrnpeeneHunit

27 Jlucniepcus U cTaHAApPTHOE OTKIOHEHUE

28 Jucnepcust OuHapHOU CitydaiiHOM

BennurHbl. CBOMCTBA JUCTIEpCUU
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MartemMaTuueckoe OXKUJaHUC IPOU3BCACHUA

29 W TUCTIEPCHS] CYMMBI HE3aBUCHMBIX 1
CIIy4aliHbIX BEJIMYUH
Jucnepcusi OMHOMHUATBHOTO
30 pacnpenenenus. [Ipakruueckas padora ¢ 1
MCIIOJIb30BAHUEM SJIEKTPOHHBIX TaOJIHUI]
Jlucniepcus 1 cTaHapTHOE OTKIOHEHHUE
31 TE€OMETPHUECKOTO pacIIpeICIICHUs. . 1
[IpakTuyeckast paboTa ¢ HCIOIB30BaHHEM
AJIEKTPOHHBIX TaOJIHUIL
32 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1
Kontponbnas padota No2: "VcnbiTanus
33 bepnymm. Ciiyyaiinple BETMYUHBI U 1 1
pacnpenenexnus"
34 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
11 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
i Tema ypoka Beero Koutpoabueie IIpakTHyeckme o0pazoBaTebHbIE
padoThI padoThI pecypesr
HepagenctBo YeObimena. Teopema
1 Yeonimera. Teopema bepuysu. 3akon 1
OOJIBIINX YHCel
Hepasenctso Yebnimena. Teopema
2 YeonieBa. Teopema bepuysu. 3akon 1

OOJIBLINX YUCEN

15



HepasencrBo YeObimena. Teopema
Yeopimena. Teopema beprymmm. 3akon
00JIBIINX YKCe

Br160pouHBIN METO MICCIIEOBAHUN

HpaKTI/ILICCKaH pa60Ta C UCIIOJIb30BaAaHUEM
SJICKTPOHHBIX Ta6J'II/II_I

I'enepasibHast COBOKYITHOCTb U CiIy4aiiHas
BBIOOPKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakTepucTukamu. OLIeHKa CPETHETO U
JUCIIEPCUU T€HEPATbHON COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHas COBOKYITHOCTb U CIy4aiiHas
BBIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTepucTukaMmu. OLIeHKa CPETHETO U
JUCIIEPCUU T€HEPATbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

OreHuBaHUE BEPOSITHOCTEN COOBITUH 1O
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIIINX TUITOTE3 C MOMOILBIO CBOWMCTB
M3YYEHHBIX pacIpeieseHuN

Craructnueckas runoresa. [Iposepka
IIPOCTEMIINX TUIIOTES C IIOMOIIBIO CBOMCTB
M3YYEHHBIX pacrpeieseHun

HpaKTI/I‘-ICCKaﬂ pa60Ta C UCIIOJIb30BAHHUECM
QJICKTPOHHBIX Ta6J'II/II_I

12

[IpuMeps! HENPEPBIBHBIX CITyYailHBIX
BeMYUH. OYHKIUSA IUIOTHOCTH BEPOSITHOCTH
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PaBHoMepHOe pactipenenenue. [Ipumepsl

13 3a/1a4, MPUBOIALINX K [MOKA3aTEeIbHOMY U K
HOPMaJIbHOMY pacHpeeIeHUSIM

14 @OyHKIUS MIIOTHOCTH BEPOATHOCTH
MOKa3aTeIbHOTO pacpeaeIeHuUs

15 OyHKIMS ITIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO pacrpeaeneHus
[TocnenoBarenbHOCTh OJIMHOYHBIX

16 HE3aBUCHUMBIX cOObITH. [IpuMep 3amaun,
npuBOIALICH K pacnpenenenuto [lyaccona

17 [IpakTuyeckast paboTa ¢ HCIOIB30BAaHUEM
AJIEKTPOHHBIX TaOJIHIL

18 KoBapuanus 1ByX ciiy4ailHbIX BETUYHH.
Koadduument koppensuuu

19 CoBMecTHBIC HAOMIOEHUS IBYX BETUYHH

20 Br160pounbiii K03 HULIUEHT KOppensuun

21 Paznuune MeX1y TMHEHHOHN CBA3BIO U
IPUYMHHO-CJIEICTBEHHOM CBA3bIO

22 Jlunetinas perpeccus

93 [IpakTuueckast paboTa ¢ UCIOIB30BAaHUEM
ANEKTPOHHBIX TAOJIHUIIL

24 [IpencraBieHne JaHHBIX ¢ TOMOIIBIO TAOIUI]
U AWarpaMm, omucaTeIbHasi CTaTUCTUKA

o5 OMNBITH ¢ PABHOBO3MOXHBIMHU
AJI€MEHTapPHBIMUA COOBITUSIMH

26 Brruucrienue BeposiTHOCTEH cOOBITHI C

pUMeHEHHEM (HopMyIT
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Brruuciienue BeposTHOCTEH cOOBITHI C
IIPUMEHEHUEM TpapUUECKUX METO/O0B!

2t KOOpJUHATHAs MpsiMasi, IepeBo, AuarpaMmma L
Ditnepa

28 CryvaiiHbple BEJIMYMHBI U PACIPEACTICHHS 1

29 MaremaTuyecKoe OKHUIaHUE CIy4YaiHOM 1
BEJIMYUHBI

30 MaremaTHyecKoe OKHUIaHUE CIy4YalHOM 1
BEJTMYUHBI

31 KonTponbnas padota: "BeposiTHOCTE 1 1
cTaTucTuka"
Brruncnenue BeposiTHOCTEH COOBITUI C

32 npuMeHeHueM GopmyIl u rpadudecKux 1
METOIOB
Brruncnenmne BeposiTHOCTEH COOBITUI C

33 npUMeHeHHeM (OopMyIT U TpapruecKux 1
METOIOB
Cry4aiiHbple BEIMYMHBI U PACTIPEICTICHHSL.

34 MareMaTHueCKOe OKUIaHUE CITyIaiHOM 1
BEJIMYMHBI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepPsAeMoro .
0o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yabTara
6 Teopus BEposATHOCTEN U CTaTUCTHKA
6.1 YurtaTh U CTPOUTH TAOIUIIBI U IUATPAMMBI
6.2 OnepupoBaTb  MOHATHAMU:  CpeJHee  apu(MeTHdecKkoe,  MeaHMaHa,
' HauOoJibllIee, HAMMEHbIIee 3HaYeHNE, pa3MaxX MacCUBa YUCIIOBBIX TaHHBIX
OnepupoBaTh NOHATUSIMU: CIIYHYalHBIM SKCIIEPUMEHT (OIBIT) U ClIydyaliHOE
COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTapHBIH HCXOM) CIy4alHOro
6.3 ONbITa; HAXOJUTb BEPOATHOCTM B ONBITaX C PABHOBO3MOXHBIMU
CJly4yaliHBIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHI B
W3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TiepecedeHHEe U OObEIHMHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, IPOTUBOIIOJIOKHOE JIAHHOMY COOBITHIO;
' HOJIB30BaThCS AMarpaMMaMy Diiepa 1 GopMyIIoil clokeHHUs BepOsSTHOCTEH
IIPY PELICHNN 3a]a4
OnepupoBaTh NOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C IOMOUIBIO IMPAaBWJIA YMHOXKEHHS, C IOMOIIBIO
JIEpEBa CIy4YaiiHOTrO OIbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh NOHATUSAMHU: HCHBITAHUE, HE3ABHUCHUMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIIeX U Hey/laya; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpHH
' HE3aBHCHMBIX HCIBITAHUH 1O IEPBOr0 YCIEXa, HaXOAUTh BEPOSTHOCTH
coObITHIi B cepuu uctbiTanuit bepHymnnu
6.8 OnepupoBaTb  NOHATUSAMH:  CiIydaiiHas  BEJIWYMHA, paclpeiesieHue
' BEPOATHOCTEN, ANMarpaMma paclpeacieHus
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepPAEeMoOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUEHUM  CIIyyallHOM  BEJIMYMHBIIIO
' pacnpeeseHUI0 NIK ¢ TOMOLIbIO AMarpaMM
5.9 OnepupoBaTb MNOHATHEM  MAaTEMAaTUYECKOTO  OXKHIAHUSA, IPUBOIUTH

IIPUMEPBI TOr'0, KaK IMPUMEHIETCS MAaTEMaTUYECKOE OXHUIAHUE CIy4alHOU
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BCJINYHHBI, HaxoauThb MaTEMATUYCCKOC OXHAaHHuC 110 AaHHOMY

pacrnpeeseHUIo
5.3 WmeTs npencTaBieHne o 3aKoHe OOJBIINX YUCET
5.4 HmeTh npeacTaBiieHne 0 HOpMaibHOM paclpeeeHuN

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox
6

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

Teopm{ BepOﬂTHOCTCﬁ H CTaTUCTHKA

6.1

6.2

6.3

[IpencraBneHue TaHHBIX ¢ MOMOIILI0 Ta0HI U guarpamMM. Cpearee apudMeTnaecKkoe,
MeauaHa, HauOoJiblliee U HauMEHbIIee 3HAUYCHUsI, pa3Max, AUCIEPCUS U CTaHIAapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIE COOBITH
(ucxonpl). BeposiTHOCTH ciy4ailHOro coObITHS. BIM30CTH YacTOTBIM BEPOSITHOCTH
coObiTuil. CiydaiiHblE ONBITBI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposiTHOCTH COOBITHIA B OITBITAXC PABHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITUSMU

Omnepanuu  HaJx COOBITUAMHU: TepecedeHue, OOBbEeIMHEHHE, MPOTHBOIOIOXKHBIE
coObITus. [Inarpammsl Ditnepa. @opmyiia CloKeHHUs] BEpOATHOCTEH

6.4

VcnoBHass  BEpOSATHOCTb.  YMHOXKEHME  BepOsATHOCTEH. JlepeBO  ciydailHOro
sKcriepuMenTa. @opmysia MoJHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS

6.5

6.6

6.7

Kom6unatopHoe mnpaBwio yMmHoxeHusa. IlepecranoBku u Qaxtopuan. Yucio
couetanuil. Tpeyronbauk Ilackans. ®opmyna bunoma HerotoHa

bunapHplii crnyuaiiHblii ombIT (MCHbITaHUE), ycnmex M Heydada. HesaBucumble
ucnelTanus. Cepus HE3aBUCUMBIX HCHBITAaHUN 10 mepBoro ycnexa. Cepus
HE3aBHCHUMBIX UCIIBITaHN bepHysm

Cnyuaiinas BennunHa. Pacnpenenenue BeposiTHOCTeW. Jlmarpamma pacnpenesieHus.
[Tpumeps! pacnipeieieHUi, B TOM YHCIIE TEOMETPUUYECKOEH OMHOMHUAIEHOE

11 KJIACC

Kon
5

5.1

IIpoBepsieMblii 3JIEMEHT COACPKAHMS
Teopust BEpOATHOCTEN M CTATUCTHUKA

UucnoBble XapaKTEpUCTUKH CIIyYallHBIX BEJIMYMH: MAaTEMaTUYECKOE OXHUIaHUE,
AUCTICpCUd U CTAHAAPTHOC OTKJIIOHCHHUC. HpI/IMCpLI MNPUMCHCHUA MATCMATHUYCCKOI'O
OXUJaHusA, B TOM 4YHUCJIC B 3aJadax U3 HOBCCHHGBHOﬁ JKU3HU. MaTteMaTH4ecKoe
OKHMJIaHWE OWMHAPHOW CIIy4ailHOW BETWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4aliHbIX BeJIMYMH. MaTeMaTu4yeckoe 0KHIaHue U JUCTIePCUsi TEOMETPHUUECKOro U
OMHOMHAIBHOTO paCIpeACIICHUM
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3akoH OOJIBIIMX YMCENl M €ro pojib B Hayke, MpHUpoJe U olmiecTBe. BriOOpOUHBIit

5.2

METOJI UCCIICOBAHUN

IIpuMepsl  HENpEepBIBHBIX  CilydalHbIX  BeJMYMH. lloHsaTMe o0  IUIOTHOCTH
5.3 pacrpeneneHus. 3agadu, IpUBOAAIINE K HOPMaIbHOMY pacrpeenenuto. [lonarue o

HOPMAaJIbHOM pacipeielieHuu

IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Brnanenne MerogamMm J0Ka3aTeNnbCTB, aNrOpUTMAMU pELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPHUPOBATH TOHATHAMH: OIpEIesICHHE,
aKCMOMa, TEeopeMa, CJEICTBUE, CBOWCTBO, INPHU3HAK, JI0KAa3aTeIbCTBO,
PaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTH4eCKOM HHIYKILWU;
IIPOBOAMTH J10KA3aTeJbHbIE PACCYKICHUS IIPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXJIECHUW; yMEHHE  OINEepHUpOBaTh
MOHSTUSAMM: MHOKECTBO, TOJMHOYKECTBO, ONEPALMM HaJl MHOXECTBAMY,
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEABHBIX IPOLECCOB U SIBJICHUM U NPU PELIECHUM 33134, B TOM
YyHclie U3 IPYruX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSIMHU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONKCHIBATh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONB30BaTh rpadbl MpU

pCHICHUHA 3a1a1

YMeHrne onepupoBaTh MOHATUAMM: HATYpaJIbHOE YKCIIO, LIEJI0E YHUCIIO,
CTENeHb C MENIBIM TMoKa3aTeIeM, KOpeHb HATypalbHOW CTETICHH, CTETICHD C
palMOHANbHBIM OKA3aTEeNeM, CTENEHb C JIEUCTBUTEIbHBIM MOKA3aTENIEM,
gorapudM dYHCTA, CHHYC, KOCHHYC W TaHT€HC MPOU3BOJIBHOTO 4YHCIIA,
OCTaTOK IO MOJYJIIO0, palMOHAIBHOE YHUCIO, HPPALMOHATIBLHOE 4YHUCIO,
MHOXECTBA HATYPAJIbHBIX, IIEJBbIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX
YHCeN; YMEHHE UCTIOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINN 00IIui
JIeNUTelb W HauMEHbIee o0Inee KpaTHoe, anropuT™M EBkimna npu

pemiCHUN 3ada4; 3HAKOMCTBO C PAa3JIMYHBIMH IO3UIIUOHHBIMU CUCTCMaMHU
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CUMCJICHUS; YMEHUE BHITIOJTHATH BHIUMCIICHUE 3HAYEHUI 1 npeoOpa3oBaHus
BBIPQXXCHUI CO CTENEHSAMH W JiorapupmMamu, mpeoOpazoBaHUsi IPOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHSATHUSMHU:
MOCIIEI0OBATEIPHOCTh, apU(PMETHUECKAass TPOTPECCHs, TEOMETpUYCCKas
nporpeccusi, OeCKOHEYHO yObIBaroIlass reoMeTpuyeckas MpOTrpeccHs;
YMEHHUE 3a/laBaTh MOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  uucia, ¢opMa  3amucH  KOMIUIEKCHBIX — YHCET
(reomeTpuueckasi, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMETh
MPOU3BOJIUTH apuUPMETHUECKUE MEHCTBUS C KOMILUIEKCHBIMH YHCIAMHU;
MPUBOAUTH MPUMEPHI UCIIOIB30BAHMS KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuma 2X2 u  3x3, onpefenuTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPCACIIUTEIIA

YMmenue ONCprUpOBaTh MNOHATUAMH: PALUOHAIBHBIC, HWPpalXOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMCECTPUYCCKHC
YpaBHCHHUSA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHUC OICPUPOBATH
INOHATHUAMU. TOXACCTBO, TOXKICCTBCHHOC npeo6pa30BaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHHfI U HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHfI, HEpPaBCHCTB W CHUCTEM; YMCHHUC pCHIaATb YpPAaBHCHUA,
HEPaBCHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peumaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MAaTEMAaTUUYCCKHX

3aZla4q U 3a7a4 U3 pa3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DYHKIMS, 4YETHOCTH (YHKIIHH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GyHKIMH, KCTpeMyM (yHKIMH, HanOojblllee W HaHMMEHbIIEEe 3HAUYCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HElpepbIBHAs (YHKIMS, aCUMOTOTHI rpaduka
¢byHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUU U
¢usznyecKkuit CMbIC NPOM3BOAHOM, TNepBOOOpa3Has, ONpeIeTIEHHbII
UHTETpal; YMEHHME HaXOAMTh AaCUMITOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUUCIIATh  NPOM3BOAHBIE  CYMMBI, IPOU3BEICHUSA, YAacTHOIO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GyHKLIMU; YMEHHME HAXOOUTh IPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIUI;

YMEHHUE HCIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUsA (YHKUIHH,
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HaxOJWUTh HAWOOJIBIINE W HAWUMCHBINHME 3HAYCHHS (YHKIUH; CTPOUTH
rpaKd MHOTOYJICHOB C HWCIOJB30BaHHMEM ammapara MaTeMaTHYECKOTO
aHajgu3a; MPUMEHSATh NPOUZBOAHYIO JUIsI HaXOXICHUS HAWITY4IIETro
pelIeHUs] B MPUKIAIHBIX, B TOM YHUCJIE COLUAIBHO-IKOHOMUYECKUX U
bu3MYecKuX 3ajiavax; HAXOJIWUTh IUIOMAAN U 00BEMBI (DUTYp C TTOMOIIBIO
WHTErpajia; MPUBOJUTH MPUMEPhl MATEMATHUYECKOTO MOJEIUPOBAHUS C

noMouIbio AudQepeHuanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIHS,
KOMIO3UIUS (DYHKIMHA, JIWHEHHas (QYHKUOUS, KBaIpaTU4Has (QYHKIUS,
panyoHanbHass (YHKIUS, CTeNeHHass (QYHKIUS, TPUTOHOMETPUUYECKUE
(GyHKIIMK, OOpaTHbIE TPUTOHOMETPUYECKHE (DPYHKLMH, MOKa3aTelbHAs U
norapumuueckas QYHKIHH, YMEHHUE CTPOUTh TpaduKu H3y4YEHHBIX
¢yHKUMH,  BBINOJHATE  TpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIONIb30BaTh TpaduKH sl U3yYEHUS] MPOIECCOB U 3aBHUCHUMOCTEH, MpHU
pelieHun 3a1ad U3 JIPYyrux Y4eOHBIX MPEIMETOB W 3a7a4 W3 pealbHOU
JKU3HU; BBIpaXaTtb ¢GopMylaMu 3aBUCUMOCTH MEXKIy BEIMYHHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKIUN JUIsl pelieHUs] YpaBHEHUH,
HEpaBEHCTB M 3aJady C MapaMeTpamH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud pPa3HBIX TUIOB (B TOM 4YHUCIE Ha
IPOILIEHTHI, J0JM M YacTH, Ha JBWXEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOTH, 33Ja4d U3 00JIaCTH YNpaBJIEHUsS JIUUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIGHUBATh IPaBJONOAOOHOCTh pPe3ylIbTaTOB; YMEHHE MOJIEIUPOBATH
peanbHbIE CUTYallMM Ha S3BIKE MAaTEMAaTHUKH; COCTAaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUESHHBIH pe3ynbTaT

YMeHne omnepupoBaTh MOHATHSAMHU: CpeqHee apru(MeTHIecKoe, MeInaHa,
HauOoJpIlIee U HaMMEHbILIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHe H3BIICKaTh, WHTEPIPETUPOBATH
uHOpMaIKIO, IPEJCTABICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTPaXKAIOUIYI0 CBOWCTBA pEaJbHBIX MPOIECCOB U SBICHUI; MPEICTABIATH

uH(pOpMAIIMI0O ¢ TIOMOIIBI0 TaOMUIl W JMarpaMM; HCCIEN0BaTh
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CTaTUCTUYCCKUC IOAaHHBIC, B TOM YHCJIC C MNMPUMCHCHUCM rpa(i)mqecm/lx
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; I‘pa(l)I/I‘IeCKI/I HCCICI0BAaTh COBMCCTHBIC

HaGJ'IIOI[CHI/IH C IIOMOLIBI0 JuarpaMm pacCE€rBaHUs U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHSATHUSIMU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITHS, YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJB30BaHWEM TIpapUUyecKMX METOJO0B; MPUMEHSTh
GOpMyIBI CIOKECHHSI U YMHOXEHHUS BEPOSATHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, (hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pPEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
MNOHATUSIMM:  CJIy4ailHas BeJIMYMHA, pacHpe/esieHne BEpOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIy4ailHOM  BeNMYMHBI, (YHKUMM pacrupefeNeHuss U  IUIOTHOCTU
PaBHOMEPHOTO, TIOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeeieHnii; yMeHHe
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACHpPENEICHUN Ui pPeIleHus 3a/ay;
3HAKOMCTBO C IOHSATHUSMU: 3aKOH OOJBIIUX YHCE, METOABI BHIOOPOYHBIX
UCCIICIOBAaHHM, YMEHUE NPUBOJUTH TMPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX 4YHUCEN B TMPUPOIHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHUE
OTIEpUPOBATH MOHATUSMHU: COYETAaHHE, MEePECTaHOBKA, YUCIIO COYETaHUH,
YUCII0  TEPeCTaHOBOK; OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DaKThl U PACCYXACHHS IJI pEHIeHUs 3a7ad; OlEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISATh BEPOSITHOCTHYIO MOJIENb U

UHTEPIPETUPOBATH NOTYUESHHBIA pe3ybTaT

YMmenue onepupoBaTh  MOHATHUAMM:  TOYKA, IpsAMas, I[UIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, ITIOCKUHN YroJl, JBYIrpaHHbIN
YIOJI, TPEXTPAHHBIN YTOJI, CKPELIMBAOIIMECS NIPSAMBIE, MMAPAIIIETBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCT@I\/'I, Yroia MeEXay IpsMBIMU,
YIOoJl MEXAY MpPSIMOM M IUIOCKOCTBIO, YroJd MEXIYy IUIOCKOCTSIMU,
pacCTOAHUE OT TOYKH N0 IUIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBIMU,
PacCTOSHUE MEXAY IUIOCKOCTSMHU; YMEHHE HMCIIOJIb30BaTh IIPU PELICHUU
3aaa4 U3Y4YCHHBIC (baKTBI U TCOPEMBI ITUIAaHUMETPUH, YMCHHUC OICHUBATDH
pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpA; CTPOUTH MaTeMaTUYECKUE
MOJENIA C MOMOIIBI TE€OMETPUYECKUX MOHATHM M BEJIWYWH, PpELIaTh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3aJa4n

10

YMeHne omnepupoBaTh MOHATHIMH: IUIOMANb (UTYPBI, 00BEM (QUTYPHI,

MHOTI'OT'paHHUK, HpaBHHBHBIﬁ MHOTI'OTpaHHUK, CCUYCHHUC MHOI'OI'paHHHKA,
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Ky0, mapajuiesenunen, Opu3Ma, OupaMuaa, (Gurypa U TOBEPXHOCTH
BpallleHus, [MWIWHAP, KOHYyC, mmiap, chepa, miomanp chepsl, MIOMATL
MOBEPXHOCTH TMHPAMHUJIbI, HPU3MbI, KOHYyCa, LWIMHIpa, 00BEM Kyoa,
NPSMOYTOJIBHOTO MapajuleNeNnnesa, MTUPAMUIBI, TPU3MBL, LUIAHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CCUCHHs KOHyca M ILWJIMHIPA,
napajuleibHbIe OCH WJIM OCHOBAHHUIO, CEUEHHE IlIapa, IUIOCKOCTb,
Kacaromiascss cdepbl, MWIXHIPA, KOHYCa, YMEHHE CTPOUTh CCUCHHE
MHOTOTpaHHHMKA, M300pakaTb MHOTOTPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpAIIIEHHs, UX CEYCHUS, B TOM YHCIIC C TIOMOIIBIO AJICKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bOpMyIHPOBATH ONPEICICHUS U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBAaX M IMpPH3HAKaX T'€OMETPHUUECKUX (UTyp, OOOCHOBHIBATH WIIH
ONpOBEpraTh HMX; YMEHHC TMPOBOAUTH KiIACCHDUKAIMIO (QUTYp IO
Pa3sIM4YHbIM IIPU3HAKAM, BBbIIIOJIHATH HCO6XOIII/IMI>IC JOIIOJIHUTCIIbHBIC

IMOCTPOCHUA

11

YMeHHe  onepupoBaTh  MOHATUSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajuIeTIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHue TMOA00Us, TOA00HBIE GUTYPBI; YMEHHUE
pacrmo3HaBaTh paBHBIC W TOJO0HBIC (DUTYPHI, B TOM YHCJIEC B TMPHPOJIE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh FT€OMETPHUUECKHUE OTHOIICHUS TIPU
pelIeHUH 3a/ia4y; HaXOJWTh T'C€OMETPHYECKHE BEITUYHMHBI (JUTMHA, YTOJI,
I0MIa/ib, 00BEM) MPHU pEUIeHUH 33/1a4 U3 APYTUX y4eOHBIX MPEAMETOB U
U3 pEaThbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMUUHBI
(IMHA, Yroi, IUIOmanb, OOBEM, IUIOMIAAh TMOBEPXHOCTH), HCIOIB3YS
W3YYCHHBIC (OPMYJIBI M METOABI, B TOM YHCJE: IUIONAJb MOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJOMAab cdepsl; 00bEM Kyoa,
NPSMOYTOJIBHOTO  TapaJUIeNIeNuIela, TUPAMUIbI, TPU3MBI, I[THIHHJIPA,

KOHYCa, [1apa; YMCHHUC HAXOAUTb OTHOLICHHUC 00BEMOB HO,Z[O6HBIX (I)I/Il" Yp

12

YMeHue onepupoBaTh NOHATHUAMHU: MPSMOYTOJIbHAsI CHCTEMa KOOpAMHAT,
BEKTOp, KOOpPAMHATBI TOYKHM, KOOPJIWHATHI BEKTOpPA, CYMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa HA YHCIO, pa3jioKEeHUE BEeKTopa Mo Oasucy,
CKaJsIPHOE TIPOM3BEACHHE, BEKTOPHOEC IIPOU3BEIEHUE, YTOJN MEXAY
BEKTOPAMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METOJ

JUISI pEIICHUs TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB

13

YMeHue BI:I6I/IpaTB HOZLXOZ[SIH_II/Iﬁ MCTOI OJid pCIICHUA 3aJa4r; TIOHUMAaHHUC
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SHAYUMOCTH MATEMATHUKH B H3Y4YCHHU IPUPOAHBIX H O6H.[€CTB€HHI>IX
mponeccoB u HBHGHHﬁ; YMCHHUC pacClio3sHaBaTb IIPOSBJICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IIPUBOAUTE IIPUMEPLI MATEMATUICCKUX

OTKPBITUIA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU

INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 UYucia v BBIYUCICHHS

1.1 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, TPOICHTHI,
' 0OECKOHEUHBIC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpaIbHOW cTerneHu. J{eHCTBUS ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenenb ¢ 1enpiM nokasarenaeMm. CTeneHb ¢ pallMOHaNIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTnuyHble U HATypaJIbHbIE JTOrapHUPMbI

JeiictButenpHble uncna. ApudpMmeTuyeckue onepanuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeoOpazoBanne BEIpaKEHHIA

1.9 KommuiekcHpie uncia
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 [lenble 1 QPOOHO-pAIIMOHAIBHBIE YPABHEHHS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenble u 1poOHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA

2.9 CucTeMbl M COBOKYITHOCTH YPaBHECHHI 1 HEPABEHCTB
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2.10

ypaBHeHI/ISI, HCPABCHCTBA U CUCTCMBbI C TapaMCTpaMun

2.11 Martpuiia cucTeMbl TMHEWHBIX ypaBHEHUH. OnpeaeauTeab MaTPULbI
3 OyHKIUYU U TpapUKU
31 Oyukuus, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE
' dbyakuun. YérHple U HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHMH ¢yHkuuu. Hymum ¢yHKImm.
32 [IpoMeXXyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' Makcumymbl U1 MHHUMYMBl GyHKIuH. HauOonbpliee m HauMeHblee 3HAUYCHHE
(GYHKINU Ha TPOMEKYTKE
33 CrenenHass (GyHKIMS C HaTypalbHBIM M LENbIM Moka3ateneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHUH,
' HETIPEPBIBHBIX Ha OTPE3KE
3.7 [TocreoBaTebHOCTH, CIIOCOOBI 3aJaHuUS TTOCIIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaumsa
4.1 [TpousBonHas Gpynkiuu. [Tpon3BoHbIe SIEMEHTAPHBIX (HYHKINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 AKCTpeMyMbl. Haxoxmenne HanOOJBIIEr0 W HAMMEHBINEro 3HAYeHUS (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. UnTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHOXecCTBO, olepauuu HajJ MHOKecTBamu. J(narpammel Dinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenpHasi CTaTUCTHUKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 Teomerpust
7.1 ®Durypsl Ha MITIOCKOCTH
7.2 [psiMble 1 TIIIOCKOCTH B IPOCTPAHCTBE
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7.3 MHororpaHHUKu
7.4 Tena 1 NOBEPXHOCTH BPALECHUS
7.5 KoopaunaTs! 1 BEKTOpPbI
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YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

1. E.A. bBynumosuy, B.A. BynberueB «Maremaruka. BeposITHOCTb U CTaTUCTUKAY,
10 kimacc, yyebHOE nmocoodue.

2. E.A. byaumoBuy, B.A. BynbsiueB «Maremaruka. BepoaTHOCTh U CTaTUCTUKAY,
11 kmacc, yuebHOE TOcoOHeE.

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

e Bentuens E.C. OBuapos JI.A. «Teopust BEpOATHOCTEN: 3a0a4U U YIIPAKHEHUS».
e Bonkosen A.U. «Teopust BEpOSITHOCTEN M MAaTEMAaTUYECKASI CTATUCTUKAY,
yKa3zaHus K TuroBomy pacuety, 2009. Pazmep 812 Ko.

o Bonomun U.H. «Jlekunu no Teopuu BEPOATHOCTEW U MaTEMaTUYECKON
CTaTUCTHKE».

e Kpemep H.II. «Teopust BEposITHOCTEN U MaTEMaTUYECKAs] CTATUCTUKAY,
yaeonuk, M., 2007. 551 c. Pasmep 39 Mo6.

e Jlapun A.A. «Beicmiag matemaruka. Hacts 4. Teopust BEpOATHOCTEN U
MaTeMaTUYeCcKasi CTATUCTHUKA.»

e [lucemennslii Jl. « KOHCIIEKT JIEKIIHMM IO TEOPUU BEPOSITHOCTEN U
MatemaTudeckou craructuke», 2008. Pazmep 8.6 M6, dopmat pdf.

e Tpenaxep "Oo6nako 3Hanuit". Matematuka. 10 knacec, OOO "®uzukon Jlad"

o Tpenaxep "Ob6nako 3nanmit". Matematuka 11 xmacc, OOO "®uzukon JIad"
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

1.Poccuiickas DnexkrponHas mkosia https://resh.edu.ru/

2. Poccuiickuii o0meoopa3oBarenbHbli moptan http:// www.school.edu.ru

3. Caiit «DneKkTpoHHbBIe 00pa3oBaTeiibHbIC pecypchl» http://eorhelp.ru/

4. denepanbHBIN MEHTP MUPPOBBIX 00PA30BATENBHBIX pecypcoB www.fcior.edu.ru

5. Enunast kosutekius iiudpoBeIx 00pa30BaTeIbHBIX pecypcoB WWWw.school-

collection.edu.
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