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IHHOACHUTEJIBHAA 3AIIMCKA

VY4eOHbIil Kypc «BeposITHOCTh U CTaTUCTHKA» YIIIYyOJIEHHOTO YPOBHS SIBIISIETCS IPOAOKEHUEM U
pa3BUTHEM OJIHOMMEHHOIO Yy4eOHOro Kypca yriyOJIEHHOTO YPOBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHMs. YueOHbIH Kypc NpeqHasHaueH i (OpPMHPOBAaHUS y OOYYArOMIMXCSl CTATUCTHUECKOU
KyIbTYpPbl M TOHUMAaHHUS POJIM TEOPUU BEPOSTHOCTEH KaK MaTeMaTHYeCKOro HHCTPYMEHTa [
W3yYeHHs] CIIyd4ailHBIX COOBITMH, BeMMYMH U TmpoueccoB. [lpu wu3yueHumm Kypca oOoramarorcs
npeicTaBieHus] 00yJarolUXCcsl 0 METOJaX MCCIeA0BaHUs U3MEHYMBOIO MHPA, PA3BUBAETCS IOHUMaHUE
3HaYUMOCTH UM OOIIHOCTH MAaTEeMAaTHYeCKMX METOJOB TIO3HAHUS KaK HEOThEeMJIEMON YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAy4YHOT'O MUPOBO33PEHHUSL.

Copep:xanue y4eOHOTrO Kypca HampaBJIeHO Ha 3aKperyieHUE 3HAHUMN, MMOJyYEHHBIX MPU U3yYCHHUH
Kypca Ha ypOBHE OCHOBHOIO 00Iero o0pa3oBaHUs, U Ha pa3BUTUE NPEJCTABICHUN O CIy4yalHBIX
BEJIMYMHAX U B3aUMOCBS3SIX MEXKIYy HUMH Ha Ba)KHBIX IPUMEPaX, CHOXKEThl KOTOPBIX MOYEPIHYTHI U3
OKpyKaromero Mupa. B pesynprare y oOydarommxcsi JODKHO cHOPMHUPOBATHCS IPEICTABICHUE O
HaubOojee ynoTpeOUTENbHBIX M OOIIUX MaTeMaTHYEeCKHX MOJIENSIX, HCIOJIb3YeMbIX IS OMUCAHUS
AQHTPOIIOMETPUUYECKUX U JAEMOTpauyecKrX BEIHYHH, MOTPEHIHOCTEH B pa3IMYHBIC POJia U3MEPEHUSX,
JUIUTEIBHOCTU 0€30TKa3HOW pabOThl TEXHUYECKHX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBICHUU U
MPOIIECCOB B 001IeCcTBE. YUEOHBIN KypC SBIsAECTCS 0a30 11 OCBOCHHSI BEPOSATHOCTHO-CTATUCTUYECKUX
METOJIOB, HEOOXOIMMBIX CHEIHAMCTaM HE TOJbKO WHKEHEPHBIX CHEIUAIBHOCTEH, HO TaKkKe
COLIMAJIbHBIX M IICHUXOJIOTUYECKUX, IMOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKU B 3HAUUTEIbHOU
Mepe HCTONb3YIOT anmapaT aHalin3a OoNbIIuX AaHHBIX. [[eHTpaabHyI0 yacTh yueOHOTrO Kypca 3aHUMaeT
oOCyXJeHHe 3aKoHa OONbIUX 4YHucenl — (YHIAMEHTAIBHOTO 3aKOHA MPUPOABI, HMEIOMIETO
MaTeMaTHUYECKyo0 (popMaIn3aimio.

B coorBercTBUM C yKa3aHHBIMU II€JIIMH B CTPYKType YydeOHoro kypca «BeposiTHOCTH u
CTaTUCTHKa» Ha YriyOJIEHHOM YpOBHE BBIJEJICHBI OCHOBHBIE COfEp)KaTelbHble TUHUU: «CiydaiiHble
COOBITHA U BepOATHOCTU» U «CiyyaliHble BEJTMUMHBI U 3aKOH OOJIBIINX YHUCEI».

IToMHMO OCHOBHBIX JMHUH B Yy4€OHBIM Kypc BKJIIOUEHBI 3JIEMEHTHI TEOpUU IpadoB U TEOPUHU
MHOKECTB, HEOOXOJMMBIE JUIsl TOJHOLIEHHOTO OCBOEHHUS MaTepuaja JAHHOIO ydyeOHOro Kypca M
CMEXHBIX MaTEMAaTHYECKUX YUEOHBIX KYpCOB.

Copepxanne nuHUM «CiydailHble COOBITMSI W BEPOSTHOCTU» CIYXUT OCHOBOW st
(dbopMHpOBaHUS NPEJCTABICHUNH O pACHpeleseHMH BEpOSATHOCTEH MeXIy 3HAYCHUSMHU CIy4daiHbIX
BEJIMYMH. BakHyl0 yacTh B 3TOH cOIep aTeNbHOM JIMHMM 3aHUMAET M3YYE€HHE TNeOMETPUYECKOro U
OMHOMMAJIBHOTO PAacHpeleNeHUI U 3HAKOMCTBO C MX HENPEpbIBHBIMU aHAJOraMu — MOKa3aTeJIbHbIM U
HOpPMaJIbHBIM pacIpeeIeHUSIMU.

Tembl, CBSiI3aHHBIE C HENPEPBIBHBIMU CIy4alHBIMM BEJIMYMHAMM W PAclpeAeieHUsIMH,
aKLUEHTUPYIOT BHUMaHHE OOYy4YarolUXCsl HA OMUCAHUM U W3YYEHHM CIIyYalHBIX SIBJIEHHH C MMOMOIIBIO
HenpepbIBHBIX  QyHKIMH. OCHOBHOE BHUMaHME YAEISIETCA MOKa3aTeJbHOMY U HOPMaJbHOMY
pacnpeeeHusIM.

B yuebHOM Kypce mpeaycMaTpHBaeTcsi 03HAKOMUTENIbHOE U3YUYEHHUE CBSI3U MEXIY CIydallHBIMU
BEJIMYMHAMU U OINHCAaHUE 3TOH CBS3M C MOMOUIbI0 KOd(pUIUEHTa KOPPETISIUU U €ro BHIOOPOYHOTO
aHaJiora. JTU AJIEMEHTHI COACpXaHUs Pa3BUBAIOT TeMy «JlMarpaMmbl pacCeMBaHMs», U3YUYEHHYIO Ha
YpOBHE OCHOBHOI'O 00IIIEro 00pa30BaHUs, © BO MHOTOM OIMPAIOTCS HAa CBEIEHUS U3 KYpCOB alreOphl U
TEOMETPHH.

Emé oaun snemeHT copaep:kaHMs, KOTOPBIM Mpeasaraercsi Ha O3HAKOMHUTEIbHOM YPOBHE —
MOCTIeIOBATEIbHOCTD CIIyJailHBIX HE3aBUCHMBIX COOBITHH, HACTYMAIONIMX B EAMHUILY BpPEMEHH.
O3HaKOMIJICHHE C paclpeeiIeHUEM BEpPOSTHOCTEH KOJIMYECTBA TaKUX COOBITUH HOCUT pa3BHBAIOIIUIN
XapakTep M SBIAETCS aKTyaJbHBIM Ui Oyaymux aOWuTypHEHTOB, IOCTYMAOIUX Ha Yy4yeOHbIE
CHEIHaIbHOCTH, CBA3aHHbIE C OOLIECTBEHHBIMU HAyKaMH, IICUXOJIOTUEH U YIIPABICHUEM.

Ha u3yuyenue yuebHoro kypca «BeposSTHOCTb M CTaTHCTUKa» Ha YIIIYOJIEHHOM YpOBHE OTBOJAUTCS
68 gacoB: B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 yac B Henemio).
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COJAEP/KAHUE OBYYEHUA
10 KUIACC

I'pad, cBssubId Tpad, mytu B rpade: nuknsl u nenu. CteneHb (BaJ€HTHOCTh) BEPIIMHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyualiHple SKCIIEPUMEHTHI (OMBITBI) U CIy4yalHBIE COOBITUS. ODJIEMEHTapHbIE COOBITHS
(ucxonpl). BeposITHOCTh CIly4aliHOTO COOBITHS. BIM30CTh 9acTOTBI W BEPOSTHOCTH COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu HaI COOBITUSIMU: TepeceueHue, OOBEAMHEHHE, MPOTUBOIOJIOXKHBIE COOBITHS.
Huarpammsl Ditnepa. @opmyna C0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSATHOCTb. Y MHOKEHHME BEPOATHOCTEH. J[epeBO CiydyallHOTO HSKCIIEPUMEHTA.
®opmyna noiaHou BepoaTHocTH. Popmyna baiieca. HezaBucumblie coObITHS.

buHapHbIll ciyyaliHbI OIBIT (MCIIBITaHME), ycleX U HeyAauda. HezaBucUMBIE HCIIBITAHUS.
Cepusi He3aBHCHMBIX HUCHBITAHUN 10 mepBoro ycmexa. IlepecranoBku u ¢akropuan. Yucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna 6uaoma Herorona.

Cepusi He3aBUCHUMBIX uclblTanuid  bepHymiu. ChaydailHbli  BBIOOp U3  KOHEYHOU
COBOKYITHOCTH.

CnyuaitHass BenuumHa. Pacnpenenenue BeposiTHOCTe. Jlumarpamma  pacrpenencHusl.
Onepauuu Haja ciay4yallHbIMM  BelIMYMHAMHM. buHapHas ciywaiiHas BenuuuHa. [Ipumepsl
pacnpeneseHuii, B TOM 4KCiie TEOMETPUUYECKOE U OMHOMUAIBHOE.

11 KJIACC

CoBMecTHOE paclpeleieHue JAByX CilydalHbIX BeiauunH. He3aBucumble ciydaiiHble
BEJIMYMHBI.

MaremaTuueckoe  OXXKHMJ@aHUE  ciay4yailHOW  BenuuuHbl  (pacmnpezeneHusi). IIpumepsr
NPUMEHEHHUs MaTeMaTHYeCKOro OXKUAaHUs (CTpaxoBaHHe, JoTepes). MaremaTndeckoe 0XKuJaHHue
OuHapHOM ciydyallHOM BenuuuHBL. MaremMaTHuecKkoe OKUJAHUE CYMMBbI CIy4YallHbIX BEJIMYUH.
MaremaTnueckoe 0KHU1aHuEe TEOMETPUIECKOTO U OMHOMHAIIBHOTO pacipeaeIeHUH.

Jucniepcust U cTaHIapTHOE OTKJIOHEHUE CITydYailHOW BEJIMYMHEI (pacripeaenenus). Jucnepcus
OMHapHOI ciy4aiiHOM BenmuunHbBL. MareMaTuyeckoe 0’KUAaHue MPOU3BEICHUS U TUCTIEPCHUS CYyMMBI
HE3aBUCHUMBIX CIy4YalHbIX BeNWYMH. JlUcrnepcuss M CTaHJapTHOE OTKIOHEHHWE OMHOMHAIBHOIO
pacnpeznenenus. Jlucnepcus U CTaHAAPTHOE OTKJIOHEHUE T€OMETPUUECKOT0 PACIIPENETICHUS.

HepasenctBo UeOriméBa. Teopema Yebrmeéra. Teopema beprysmm. 3akoH OOIBIIMX YHCEIL.
Bribopounslii MeTon uccnenoBanuii. Beibopounsie xapakTepucTuku. OleHHBaHUE BEPOSITHOCTU
coObITHSI 1O BHIOOPOYHBIM JaHHBIM. [IpoBepka MpocTEHIIMX TUIOTE3 C MOMOIIBIO H3yYEHHBIX
pacpeneeHui.

HenpepsiBHble ciydaiiable BenuuuHbL. [IpuMeppl. DyHKIUSA IUIOTHOCTH BEPOATHOCTH
pacnpeneneHus. PaBHOMepHOe paclpeneneHue M €ro CBOWCTBA. 3ajadd, NPUBOIAIIME K
MIOKa3aTeJIbHOMY pACHpEACNICHUI0. 3aJadd, NPHUBOAAIIME K HOPMAJIbHOMY pPAaCHpPEIEICHUIO.
OyHKIUS TUIOTHOCTH BEPOSITHOCTH TOKa3aTeJIbHOrO pachpeieneHus, (QYHKIUS IUIOTHOCTU
BEPOATHOCTH HOpPMaJbHOrO pactpenenaeHus. OyHKIUS IJIOTHOCTH W CBOWCTBa HOPMAJIbHOTO
pacnpeneneHusl.

[TocnenoBaTenbHOCTh  OJMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajaud, NPUBOIAIIME K
pacupenenenuro I[lyaccona.

KoBapuanmst naByx ciydaHbIX BenuumH. KodpduimeHT uHEHHON  KOPPEISIHHU.
CoBMmecTHBIE HAONIOACHHS JABYX BeNWYMH. BpiOopounslii koddduiment xoppemsuuu. Pazmuume
MEX]y JMHEHMHON CBSI3bI0 WM MPUUYMHHO-CJIECACTBEHHOW CBs3bl0. JIMHEHHas perpeccusi, MeTo.
HAauMEHBIINX KBAJPATOB.



IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YI'JIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMK  OOydYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBA, MPEACTABIEHUE O MaTEMaTHUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUH C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOSIIEMY POCCHICKON MaTeMaTHUKH, EHHOCTHOE OTHOILIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, WCIOJb30BAHUE 3TUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKH U JAESITEIbHOCTHbIO YYEHOIO, OCO3HAHWE JIMYHOIO BKJIaJa B IOCTPOCHHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE  OTHOLIEHHME K  MHpYy, BKJIIOYas  OCTETHUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peUIeHUH, pacCyXIEeHUH, BOCIPUUMYHUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYECKHe 3HAHUSI B UHTEpecax 3J0pPOBOTO
u Oe3omacHOro odpasa >XU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PpEryNsapHas (u3nueckas akTHBHOCTB),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH TPYI0JIt00Us, UHTEpEC K pa3iInyuHbIM cepam
npo¢eCCHOHATIBHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy o0O0pa3oBaHUIO U
€camM000pa30BaHuUIO HA MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILIEHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh HKOJOTMUYECKOW KYyJIbTYPHI, TNMOHHMAaHHE BJIMSHUS COIMAIBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMaibHOM Cpefbl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalMs Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKAOILEN Cpe/Ibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKd M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHUWE MaTeMaTH4YeCKOW HayKH Kak cepsl
4eJI0BEUYECKON JESITENbHOCTH, ITAllOB €€ pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTHS LIMBUIIN3ALINY,
OBJIQJICHHE SI3BIKOM MATEMAaTHUKHA M MaTEMaTH4YECKON KyJIbTYpOil KaK CPEICTBOM MO3HAHUS MHPA,



TOTOBHOCTb OCYUIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh UHIUBUIYAIbHO U
B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAYy TMOHATUAMH, (OpPMyTUpOBaTH ONPENCICHHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAINNUUA, OCHOBAHUSA Ui 000OIIeHUs u
CpaBHEHWSI, KpUTEPHUH ITPOBOIUMOTO aHAIIN3a,;

BOCIIPUHUMATh, (HOPMYJIHPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC;

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JAHHBIX, HAONIOJICHUSX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEPUU IS BBISABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeNIaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKHU, ICIYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIFOYeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJMTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MATEMATHUSCKUX YTBEPKACHUN (IIPSIMBIC U
OT TIPOTUBHOIO), BBICTPAMBATh AapPryMCHTAIUIO, MPHUBOAUTH IPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOUpATh CIOCOO perieHus y4deOHOW 3amaun  (CpaBHHBATh HECKOJBKO BapUaHTOB
pelieHus, BBHIOMpATh HaWOONEee MOAXOMANIMH C Y4ETOM CaMOCTOSITCIIEHO —BBIJICIICHHBIX
KPUTEPHEB).

Ba3oBble nccienoBareibCcKue eiCTBUS:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOTIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYNe, MpoOiIeMy, yCTaHABIMBAaThH HCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJANTH  CAaMOCTOSITENIbHO  CIUTAHWPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, IBJICHHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENbHO (POPMYITHUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HAOJTIOICHUSI, HUCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha BOMPOC U IS
peIICHUS 33]1a9H;

BbIOUpaTh WHGOPMALMI0O M3 HMCTOYHHUKOB  PAa3IUYHBIX THUIIOB, AaHAIM3HPOBATh,
CUCTEeMAaTH3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHJIOB H  (QOpM
MPEJICTaBICHHUS,

CTPYKTYpUpOBaTh  WHGPOPMAIUIO, TPEACTABIATE €€ B  PANIMYHBIX  (Qopmax,
WITIOCTPUPOBATh IpaUuecKy;

OIICHUBATh HAAGKHOCT HMH(OpPMAIMK IO CaMOCTOSATENBHO  CPOPMYIHPOBAHHBIM
KPUTEPHUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS
Oo0menne:



BOCIIPUHUMATL H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pClICHUA 3adadrd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3yJbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOW TEeMbI, IPOOJIEMBI,
pemraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IIOMCK PELICHUS, COMOCTABISATH CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4HUe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEACTaB/IAThL PE3YyJIbTAaThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIE YHUBepPcaIbHbIE YUeOHbIE TeificTBUS

Camoopranusauus:

COCTaBJISATH IUIaH, aNTOPUTM pEIICHHsS 3aJa4yd, BHIOMPATh CIOCOO PEIICHHS C Yy4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH U KOPPEKTHPOBATH
BapUaHTHI PEIICHHI C Y4ETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIaZICTh HABBIKAMH IIO3HABATEIHEHOU PEIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
U MBICIUTENBHBIX TIPOIECCOB, WX PpE3yJIbTaTOB, BIAAETh CIIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yiibTaTa PEHIeHHsI MaTeMaTHYeCKON 3a1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4H, BHOCUTH
KOPPEKTHBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yibTaTa MLEIHM M  YCIOBHUSIM, OOBSICHATH HPUYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI Pe3yJIbTaTOB ESATEIBHOCTH, HAXOIWUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eITeJIbHOCTD:

NOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW M MHIUBUIYaJIbHON pabOThl MpHU
pemeHnr y4eOHBIX 3ajad, MPUHAMATh [EeJNb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMI0 COBMECTHOM pPabOTHI, paclpelensTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
MpoIIeCcC U Pe3ynbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TrOBBIE
HITYpPMBI» W WHBIC), BBHITIONHATH CBOIO 4YacTh PabOThI W KOOPAWHUPOBATH CBOM NEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETr0 BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO OTIEpPUPOBATH MOHATHIMU: Tpad, IIOCKUl rpad, cBsI3HBIN rpad, myTh B rpade,
IETIb, ITUKII, IEPEBO, CTENIEHb BEPIIUHBI, IEPEBO CIYYAHOTO SKCIIEPHMEHTA,

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: CIyYalHBIM SKCHEPUMEHT (OmbIT), Cly4yailHoe
cOOBITHE, DJIIEMEHTApPHOE CIy4YalHOe COOBITHE (DJIEMEHTApPHBIM HMCXOJ) CIY4aiHOTO OTBITA,
HaXOJIUTh BEPOSATHOCTH COOBITHUI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HaxoJUTh W (OPMYIHPOBATH COOBITHSA: TEpeceYeHHe, OObEIUHEHHE TAaHHBIX COOBITHH,
COOBITHE, TPOTUBOMOJIOKHOE ITAaHHOMY, MCIOJb30BAaTh AWArpaMMbl Diijiepa, KOOPAMHATHYIO
OpsIMyI0 JJisi pelIeHus 3ajad, I[0JIb30BaThCsi (OPMYINION CIIOXKEHHS BEpPOATHOCTEH st
BEPOSTHOCTEW ABYX U TpEX CIy4ailHBIX COOBITUH;



OIEpUpPOBaTh NOHATHUAMHU:  YCIOBHAasT BEPOSITHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHOI0 HKCIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITUIH €
MOMOIIBIO TPaBWJIa YMHOXKEHUS, JIepeBa CIy4ailHOTO OIbITA, MCIOJIB30BaTh (POPMYIY HOTHOMN
BEpOSATHOCTH, (hopMmyiy baiieca npu pemeHuu 3aj1ad, onpenesnsaTh HE3aBUCUMOCTb COOBITUH TIO
(dbopmyIie U o OpraHu3alyy CIy4aifHOrO KCIIEPUMEHTA;

OPUMEHATh M3Y4YEHHblE KOMOMHATOpHbIE (OPMYNbI JJsl IEPEUUCIIEHUS 3IIEMEHTOB
MHOXECTB, JJIEMEHTapHbIX COOBITHH CIy4alHOTO OMbITa, pEHICHHs 3aJad 10 TEOpHUu
BEPOATHOCTEM;

CBOOOJTHO OTIEPHPOBATH MOHATHAMH: OMHAPHBIN CIy4alHBINA OMBIT (UCIBITAHUE), YCIEX U
HeyJaya, He3aBUCHMBbIE HCIBITAHUS, CEPHUsl UCHBITAHUH, HAXOAUTh BEPOSATHOCTU COOBITHH: B
CEpUU UCHBITAaHUI JI0 IIEPBOTO YCIeXa, B CEPUU UCIBITAaHUN BepHyIM, B OIBITE, CBI3aHHOM CO
CJly4aliHbIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CBOOOZAHO  ONEpUpOBaTh  MOHATHSAMM:  Cly4ailHass  BEJIMYMHA,  pacHpelesieHue
BEPOSTHOCTEH, [UarpaMmMa pacrpeseneHus, OMHapHas ciy4aiiHas BeJIU4MHA, T€OMETPUUYECKOE,
OMHOMHAIBLHOE pacipeiesieHue.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

OIEpUpPOBaTh MOHATHUSIMU: COBMECTHOE paCIpeNeiIeHUe [BYX CIIy4alHbIX BEJIUYMH,
UCII0JIb30BaTh TAOJIMILy COBMECTHOI'O PacHpeeseHHs IBYX CIyYaiHbIX BEIMYHMH Ul BbIICIECHUS
pacnpenesenns KaKa0i BEIMUHHbI, OIPEICIICHNS HE3aBUCUMOCTH CIy4YailHbIX BEJINYUH;

CBOOOJTHO ONEPUPOBaTH MOHATHEM MaTEMaTHUYECKOIO OXHMJAHMS CIy4ailHON BEIMYMHbI
(pacnpenenenus), NMPUMEHATh CBOMCTBA MAaTEMaTHYECKOIO OXKUIAHMUS IPU PEIICHUU 3a/ad,
BBIUUCIIATh MaTEMATHYECKOE OXKHIaHNEe OMHOMHAIBLHOIO M TEOMETPUUECKOT0 paclpeieleHui;

CBOOOJHO OINEPUPOBATh MOHATHSAMH: TUCHEPCHUS, CTaHJAPTHOE OTKJIOHEHHUE ClydailHOW
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCUHU CIIyyailHOM BeNWYMHBI (paclpelesieHus) Mpu
pelIeHUH 3a/ay, BBIYUCIATH JUCHEPCHUI0 M CTaHJAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOro u
OMHOMMAJILHOTO pacipeaeIeHN;

BBIUMCIISATh BBIOOPOUYHBIE XApAaKTEPUCTHUKUM IO JaHHOM BBIOODKE U  OLIEHHBATh
XapaKTEePUCTUKN TE€HEPaJIbHOM COBOKYMHOCTH J@HHBIX IO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSITHOCTU COOBITUH M NPOBEPSTH IMPOCTEHIIME CTAaTUCTUYECKUE THIIOTE3bI,
I0JIB3YSICh U3YYEHHBIMH PACIPEACIICHUSMH.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KoanyecTBo 4acos 3.J'IeRTp0HHLIe
Ne n/m HaumenoBanue pa3jie/ioB U TeM NPOrPaMMbI KOHTPOJIbHBIE Ipakrnue  (unppoBbIe)
Bcero paGoThi CKHe o0pa3oBaTe/ibHbIE
padoThI pecypcbl
1 DneMeHTHI Teopuu rpados 3
2 Crny4aiiHbI€ OTIBITHI, CITy4aifHbIE COOBITHS U 3
BEPOATHOCTH COOBITUI
Omnepanuu HaJ MHOXKECTBAMU U COOBITUSIMH.
3 CroxeHue ¥ yMHOKEHHUE BEPOSITHOCTEH. Y ClToBHAs 5
BepOATHOCTh. HezaBucumMble cOOBITUS
4 DeMeHTHl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTelbHbIX UCIBITAaHUH. VcTibITaHus
3) bepnysmiu. CiyyaiiHblil BIOOP U3 KOHEUHOU )
COBOKYITHOCTHU
6 CiyyaliHble BEJIMUNHBI U pacIIpeAeIeHUs 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/
NPOrpaMMblI Bcero Kontponbueie  Ipaxriyeckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecype
1 3aK0H OOJIBIITNX YUCET 5
2 DJIEMEHTBI MAaTEMAaTUYECKON CTATUCTUKU 6
HenpepbiBHBIEC CTy4aliHbIC BETUYHHBI
3 (pacmpenesieHus ), MoKa3aTelIbHOE U 4
HOPMAaJILHOE pacpeCICHHS
4 Pacnpenenenne Ilyaccona 2
5 CBsi3b MEXJTy CITyYaliHBIMU BETMYMHAMU 6
6 O0o01IeHre U CHCTeMAaTU3alus 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KommdectBo yacor DIIeKTPOHH
Jlata BIe(b
No /i Tema ypoxa Beero Kontponeusr = IlpakTtuuec HU3Y9ICHH ggpi;%ilzfe
€ paboTHI Kue paboTer = A BHELC
pecypcel
1 I'pad, cBszHbIi Tpad, npencTaBaeHne 3a1a4u ¢ MOMOILBIO Tpada 1
2 CreneHsb (BaJeHTHOCTH) BepiunHbL. [1yTh B rpade. Llenu u nukist 1
3 I'pader Ha TUTOCKOCTH. [lepeBo cirydaitHOTO SKCIIEpUMEHTA 1
4 CryuaifHple SKCTIEpUMEHTHI (OTIBITHI) U CITy9ailHbIe COOBITHS. 1
DOneMeHTapHbIe COOBITHS (MCXOIbI)
5 BepostHOCTE city4aiiHoro coObITHs. BeposTHoCcTH COOBITHIT B 1
OTBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMU
6 BepostHOCTB city4aiiHOro coObITHs. BeposTHOoCTH COOBITHIT B 1
OIBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMU
7 [epeceuenne, 0O beIMHEHNE MHOKECTB U COOBITHH, 1
IIPOTHBOIIOJIOKHBIE COOBITUS. POpMYyIIa CIIOKEHHSI BEPOSITHOCTEH
8 YCJ'IOBHaf{ BEPOATHOCTb. Y MHOKEHHUE BeposITHOCTEH. Dopmyia 1
YCIIOBHOM BEPOSITHOCTH
9 YCJ'IOBHaf{ BEPOATHOCTb. Y MHOKEHHUE BEpOsITHOCTEH. Dopmyia 1
YCIIOBHOH BEPOSITHOCTH
10 ®dopmyiia MoHON BEPOSITHOCTH 1
11 ®opmyna baiieca. HezaBucumbie coObITHs 1
12 KombunaropHoe npasuio ymHOkeHus1. [lepecTanoBkH 1 1
(hakTopuan
13 Uwucno couetannii. Tpeyronsauk [lackans 1
14 ®opmyrna 6mHOMa HproTOHA 1
15 Kontponsnas padota Nel: "I'padbl, BeposITHOCTH, MHOKECTBA, 1 1
KoMOMHaTOpHuKa"
BunapHbIf ciy4aiiHBIN ONBIT (MCHBITAHUE), YCIIEX U HEYyIaya.
16 HezaBucumebie ncnipitanus. Cepusi HE3aBUCHUMBIX UCITBITAHUH 10 1

IIEPBOIO yclexa
10




17 Cepusi HE3aBHCUMBIX UCTIBITAHUH 710 TIEPBOTO ycIexa 1

18 Cepusi He3aBIUCUMBIX UCTIBITaHwH bepHyum 1

19 Cray4aiiHbIi BEIOOD U3 KOHEUHOW COBOKYITHOCTH 1

20 IIpakTraeckas paboTa ¢ UCIOIB30BAHUEM dJICKTPOHHBIX TaOIHI] 1

21 Crnyuaitnas BennunHa. Pacripenenenue BepostHocTell. luarpamMma 1
pacnpenesneHus

29 Onepauuu Haj cay4aiiHeIME BennduHamu. [Ipumepst 1
pacnpeneneHuil. bunaphas ciydaiiHasi BeliyuHa

23 ['eomerpuueckoe pacnpenenenue. bunomuanbHoe pacnpeneaeHue 1

o4 MatemaTrueckoe OKHIAHHE ciyuaitHoit Bennunabl. CoBMeCTHOE 1
pacnpesiesieHue IBYX CIy4ailHbIX BEIMYUH
He3zaBucumsie cimyvaiinbie BenuuHbl. CBOIICTBa MaTEMaTHYECKOTO

25 oxxuanus. MaTemaTnieckoe oXunanne OWHAPHOM CIy9aifHOM 1
BEJIMYHMHBI

2% MaTeMaTqucxuoe O’KH/IaHUE TE€OMETPUUYECKOTO U ONHOMHUAIEHOTO 1
pacnpeneneHuit

27 Hucnepcus u cTaHgapTHOE OTKJIOHEHNE 1

28 Jucnepcust OnHApHOH ciTyvaifHO#M BenuanHbl. CBOHCTBA TUCTIEPCUH 1

29 Matematuyeckoe OKH/1aHHE MPOH3BE/ICHNA H MCTIEPCHS CyMMBI 1
HE3aBUCHUMBIX CIy4YaiHbIX BEJIMIMH

30 IIpakTudeckas paboTa ¢ HCIIOIb30BAHUEM 3JIEKTPOHHBIX TaOIHUIL 1

31 Jucnepcus OuHoMuaIbHOrO pacnpenenenus. [Ipakrudeckas 1
paboTa ¢ UCIOIb30BaHHEM JICKTPOHHBIX TaOJIHIL

32 O060011IeHNE ¥ CUCTEMATH3ALUS 3HAHWI 1

33 Kontponbnas padora Ne2: "%CHBITaHI/IH bepnymmm. Cny4aiinsle 1
BEJINYHMHBI U pacTpe/ielIeHHs

34 O06o00uieHne U crucTeMaTu3alys 3HaHAH 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJIACC

KosmvecTBo vacoB DIEeKTPOHHBI
No K I Hata e U pOoBLIC
o HTPOJIb KTH
. Tema ypoka B OHIPO pa u3zyde | oOpazoBaren
cero HLI6e qeglcne i BHBIC
paboThI paboThI pecypesi
1 HepasernctBo Yebrmmesa. Teopema Uedrrmesa. Teopema beprym. 3akon 1
OOJIBITINX YUCEI
5 HepasenctBo Yebnmmesa. Teopema Uedrrmesa. Teopema beprym. 3akon 1
0OJIBIINX YUCEIT
3 HepapenctBo UeObimesa. Teopema Ueonimesa. Teopema bepuyinnu. 3akon 1
0O0JIBIINX YUCEI
4 Br16opouHsIit METO UCCIIeOBaHNH
5 [IpakTudeckas paboTa ¢ HCIIOJIb30BAHUEM ICKTPOHHBIX TAOIHUIL

I'enepanbHas COBOKYMHOCTb U CiTydaiiHas BRIOOpKa. 3HAKOMCTBO C
6 BBEIOOPOYHBIMH XapakTepucTukamu. OTeHKa CPETHEro U TUCTIEPCUH TeHePaTbHON 1
COBOKYITHOCTH € TIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYIHOCTB U CiIydaiiHas BEIOOpKa. 3HAKOMCTBO C
7 BBIOOPOYHBIMH XapakTepucTukaMu. OTeHKa CPeIHero U JUCTIEPCUH TeHepalbHOM 1
COBOKYITHOCTH € TIOMOLIBIO BEIOOPOYHBIX XapaKTEPUCTUK

8 OneHuBaHME BEPOSITHOCTEH COOBITHI MO BEIOOPKE 1

9 Craructuueckas FI/IHOTCSa.U ITpoBepka mpocTeNIMX rUIOTE3 C MOMOILBIO CBOMCTB 1
W3Y4EHHBIX pacipeeeHuit

10 Craructuueckas FI/IHOTCSa.v ITpoBepka mpocTeNIMX rUIOTE3 € MOMOILbIO CBOMCTB 1
W3yUYCHHBIX pacpeaeiIeHui

11 [IpakTideckas paboTa ¢ HCIIOIB30BaHUEM TEKTPOHHBIX TAOIHUIL 1

12 IIpuMeps! HENPEPBIBHBIX CIy4YaiHbIX BEIMYHH. DYyHKIUS IIIOTHOCTH 1
BEPOSATHOCTH

13 PaBHOMepHOE pacnipenenenne. [Ipumeps! 3a1a4, MPUBOAAIMINX K TIOKAa3aTETHHOMY 1
1 K HOpMAJIBHOMY paclpeieeHUusIM

14 @OyHKIHA IVIOTHOCTH BEPOSITHOCTH MTOKA3aTENBHOTO paclpeaeIeHus 1

15 @YHKIMS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO PACIIPEAEIICHUS 1

12




IlocnenoBaTeIbHOCTH OJWHOYHBIX HE3aBHCHUMBIX COOBITHIA. HpI/IMCp 3aga4u,

16 MpUBOJsIIEH K pactipenenenuto Ilyaccona !

17 [IpaxTrueckas paboTa ¢ UCTIOIB30BAHUEM dJICKTPOHHBIX TAOJIHIT 1

18 KoBapuauus aByx ciyyaitaeix BenuunH. Koaddunuent koppensun 1

19 CoBMecTHBIE HAOMIOIEHUS IBYX BEITHINH 1

20 Br160opounbiii K03Q(OUIHMEHT KOPPETSLIUT 1

21 Paznuune Mexay TMHEHHON CBSI3bI0 M MPUYMHHO-CIIEICTBEHHON CBSI3BI0 1

22 Jluneiinas perpeccus 1

23 [IpakTudueckas paboTa ¢ UCIIOJIb30BAHUEM ICKTPOHHBIX TAOIHUI 1

24 [IpencTaBienue JaHHBIX C IIOMOIIBIO TAOJHUII M JHarpaMM, OIMcaTeIbHAS 1
CTaTHCTHKA

25 OMBITEI ¢ PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH 1

26 Brruncnenne BeposTHOCTEH COOBITHIT ¢ TpUMeHEHUEM (popMyIT 1

27 Brruncnenne BeposITHOCTEH COOBITHI ¢ MPUMEHEHHEM TpaUIecKuX METO/IOB! 1
KOOpJAWHATHAs MpsiMas, IepeBo, AuarpamMma Jitnepa

28 CrnyyaifHple BETMYMHBI M PACTIPEICICHHS 1

29 MaremMaTH4yecKoe OKUAaHUE CITyIaliHON BETMYUHBI 1

30 Marematnyeckoe OKUIAHNE CITy9aifHOW BEITHYUHBI 1

31 KonTponbHas pabora: "BeposTHOCTh U CTaTUCTHKA" 1

30 Berunciienre BeposiTHOCTEH COOBITHI C MPUMEHEHUEM (OPMYJT U rpadHuecKuX 1
METO/IOB

33 Brruncnienne BeposITHOCTEH COOBITHI ¢ MPUMEHEHHEM QOpMYIT 1 TpadUueCKIX 1
METO/IOB

34 Cnyqavﬁm,ie BEJINYHMHBI U pacrpeielieHuss. MaTeMaTH4ecKkoe OxKH1IaHHe 1
CIIyYaifHOH BETMYHMHBI

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon >
DOBEDAEMOro IIpoBepsieMble npeAMeTHBIE PE3YIbTATHI OCBOEHHSI OCHOBHOM
posep o0pa3oBaTeJbHON MPOrpaMMbI CpeHero 0011ero 0opa3oBaHusi
pe3yJabrara
6 Teopust BEpOATHOCTEN U CTaTUCTUKA
6.1 UuTaTh ¥ CTPOUTH TAOIHIIHI U THATPAMMBI
6.2 OmepupoBaTh TOHATHAMH: cpeqHee apudMeTHUecKoe, MeauaHa, HauOoJbIIee,
' HaMMEHBIIIee 3HaYCHUE, Pa3MaxX MAaCCHBA YMCIIOBBIX JaHHBIX
OneprpoBaTh MOHATHSAMU: CITYYalHBIA SKCIIEPUMEHT (OIIBIT) U CIIy9aifHOE COOBITHE,
6.3 3JICMEHTApHOE COOBITHE (JIEMEHTAPHBIA HCXOJ) CIIyd4allHOr'O OIbITa; HAXOIUTh
’ BCPOATHOCTH B OIIbITaAX C paBHOBO3MOXHBIMU CHy‘IaﬁHblMH CO6I)ITI/I$[MI/I, HaxoJuThb U
CPaBHHUBATh BEPOSITHOCTH COOBITHH B M3yUCHHBIX CIY4alHBIX SKCIIEPUMEHTAX
Haxomute u dopmynupoBaTe COOBITHS: TEepecedeHre W OObeIWHEHHE JaHHBIX
6.4 COOBITHH, COOBITHE, TPOTHBOMNOJOXKHOE JaHHOMY COOBITHIO; TIONBH30BATHCS
JyarpaMmmaMu Jusepa u GopMyIIoi ClI0KeHHs BEPOSITHOCTEH IPU PELICHUH 33]1a4
OHCpI/IpOBaTb IMOHATHUAMMU: YCJIOBHAasA BCPOATHOCTH, HC3aBHCHUMBIC CO6BITI/I$I;
6.5 HaXOIWUTb BEPOSTHOCTH C IIOMOIIBIO IIpaBWIa YMHOMXEHMSA, C IOMOIIBIO JEpeBa
CIIy4ailHOro OmbITa
6.6 [TprMeHsITh KOMOMHATOPHOE MTPABUIIO YMHOKEHUS IPH PELICHUH 3a1a4
OHepI/IpOBaTb IIOHATHUSAMMU: HCIIBITAHHUC, HE3aBUCUMBIC UCIIBITaAHUA, cepus
6.7 UCTBITAHUH, YyCleX M HEeyJaya; HaxXxOOUTb BEPOSTHOCTH COOBITUM B cepuu
' HE3aBUCHMBIX HCIIBITAHUN JIO NIEPBOTO yCleXa, HaXOIUTh BEPOSITHOCTU COOBITHHA B
CEepUM HCIbITaHU bepHyum
6.8 OneprpoBaTh MOHATHSAMU: CIIy4aiHas BeIMYMHA, pacHpesesieHHe BEepOsTHOCTEMH,
' uarpamma pacipeieneHus
11 KJIACC
Kon -
IDOBEDSIEMOLo IIpoBepsiemblie NpeaAMeTHBIE Pe3yJbTAThl 0CBOCHUSI OCHOBHOM
posep 00pa30oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJabTara
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh BEPOSITHOCTH 3HAYEHUI CITy4aiiHOM BEJTUYMHBITIO
' pacupeneIeHUI0 UM C IIOMOIIBIO JUarpaMm
OnepupoBaTh TMOHATHEM  MAaTEMaTHYECKOTO  OXHUIAHWS, TPUBOJAHUTH
52 MPUMEPBI TOr0, KaK MPUMEHSAETCS MAaTEMATHUYECKOE OXKHUAAHUE CIy4alHOU
' BEJIMYMHBI, HAXOJIUTh MAaT€MaTH4YECKOE  OXHUIAHWE 1O JaHHOMY
pacupeneacHuto
5.3 HMeTh mpeicTaBleHre O 3aKOHE OOJIBIINUX YHCET
5.4 VMeTh npeacTaBiaeHUue O HOPMaAJIbHOM PaCIpEACIICHUN
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

HpOBepHeMbIﬁ IJIEMEHT COACPKAHUA

Teopust BEpOATHOCTEM U CTATUCTUKA

6.1

6.2

6.3

6.4

IIpencrasieHue OaHHBIX C TOMOINBIO Tabmuir W muarpamm. CpemHee apudmeTmdeckoe,
Me/luaHa, HauOoNbIllee W HAWUMEHbIIeEe 3HAYCHUS, pa3Max, IUCIEPCUs U CTaHJApTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnyualiHple DKCIEPUMEHTHI (OMBITHI) M CIy4aiHble COOBITHA. JJIEMEHTapHbIE COOBITHS
(ucxompl). BepoSATHOCTD Cy4aifHOTO COOBITHS. BIU30CTh YacCTOTBIM BEPOSITHOCTU COOBITHIA.
ChyuaiiHble OMNBITBI C PaBHOBO3MOXXHBIMU 3JIEMEHTAapHBIMU COOBITHSMH. BepositHOCTH
COOBITHH B OIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU

Onepauun Haj COOBITHAMH: IIE€peceueHHe, OOBEIMHEHHE, IPOTUBOIIOJIOKHBIE COOBITHS.
Huarpammsl Ditiepa. @opMyina clI0kKeHHUs BEpOITHOCTEN

VcnoBHast BEpOSITHOCTb. YMHOXEHUE BEpOSTHOCTEH. JlepeBO CiydalHOrO SKCHEPHUMEHTA.
®dopmyna moHo# BeposTHOCTH. HezaBuCHUMBIE COOBITHS

6.5

KombunaropHoe npaBuiio ymHoxeHus. [lepectanoBku u akropuan. Uuciao codeTaHH.
Tpeyronpuuk [lackans. @opmyna 6unoma HeloToHa

6.6

6.7

bunapHbIfl cTy4alHBIM ONBIT (KMCHBITAaHUE), ycrnex W Heyjnada. HeszaBucuMble HUCTIBITaHMS.
Cepust HE3aBUCHUMBIX HCIBITAaHHN 10 mepBoro ycmexa. Cepus HE3aBHCHMBIX HCHBITaHUH
Bepuynnu

CrnyuaitHas BennunHa. Pacripenenenne BeposTHocTel. JlnarpamMma pacnpenenenus. [Ipumepsr
pacrpeneneHui, B TOM YUCIIe TEOMETPUIECKOSH OMHOMHAIBHOE

11 KJIIACC

Kon
5

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

UucnoBble XapaKTEpUCTHKU CIy4alHBIX BEJIMYMH: MaTeMaTHYecKoe OKHUJaHUE,
JUCTepcUsl U CTaHAApTHOE OTKJIOHEHHWE. [Ipumepsl MpUMEHEHHs] MaTEMaTHYECKOIO
OXKUJaHMsS, B TOM 4YHCIE B 3aJadyax M3 IMOBCEJIHEBHOM XH3HU. MareMaTuueckoe
OXKHJlaHue OMHApHOI cilyyailHOM BeaMuuHBI. MaTeMaTHuecKoe OXHJAHHE CYMMbI
CIIy4aliHbIX BeJIMYMH. MaTreMaTH4ecKkoe 0KMJIaHue U JUCIePCUsi FTEOMETPUUECKOro 1
OMHOMMAJIBLHOTO paclpeieleHuit

5.2

5.3

3akoH OOJIBIIMX YHMCENl M €ro pojib B Hayke, MpHUpoje U olmecTBe. BriOOpoUHBbIit
METOJI CCIIENOBAaHNHU

[IpuMepsl  HENpepbIBHBIX  CiIy4allHbIX  BeJW4YnH. [loHATHE O  IUIOTHOCTH
pacnpenenenus. 3aaauu, NPpUBOASIIME K HOpMaIbHOMY pacnpezeneHuto. [lonsatue o
HOPMaJIbHOM paclpeacIeHun
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ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT0
TpeboBaHHS

IIpoBepsieMble TPeOOBaHHUS K NMPeIMETHBIM Pe3yJbTaTaM 0CBOEHUSI
OCHOBHOW 00pa3oBaTe/IbHON MPOrPaMMBbI CpeIHero 0011ero 06pa3oBanus

Bragenne MeromamMu O0Ka3aTelnbCTB, AaNTOPUTMaMH pEUICHHs 3alad; yMEHUE
dbopMynupoBaTh U ONEPUPOBATh MOHATHUSAMH: ONpEIEICHUE, aKCHOMa, TeopeMa,
CIIEZICTBUE, CBOWCTBO, MPHU3HAK, J0KA3aTelIbCTBO, PABHOCHIIbHBIE (POPMYITHPOBKH;
NPUMEHATh UX; YyMEHHE (QOpMyIUpoBaTh OOpaTHOE U MPOTHUBOIOJIOKHOE
YTBEpKACHHUE, NPHUBOAUTH NPUMEPBl M KOHTPIPUMEPHI, HCIOJIB30BATE METO.
MaTeMaTHU4YecKOW HWHAYKLIWHU; MPOBOAUTH JOKa3aTeldbHbIE pPACCYXKICHUS IpPH
pelIeHnH 3ajiay, OLIEHUBATh JIOTUYECKYIO NMPABUIBHOCTh PACCYXIECHUH; yMEHHE
ONEpUPOBaTh MOHATHAMHU: MHOXECTBO, IOJMHOXKECTBO, OIEpallid  Haj
MHOKECTBaMH; YMEHHE HCIOIb30BATh TEOPETHKO-MHOKECTBEHHBIN ammapar st
ONMCaHUs PeaJbHBIX NMPOLECCOB U ABJICHUM U MPH pEelIeHUH 3a7ad, B TOM YHCIe
U3 JpYyrux Yy4eOHBIX MpPEIMETOB; YMEHHME OIEpPHpPOBaTh HOHATHAMU: TIpad,
CBSI3HBIN Tpad, AepeBo, UMK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh U ONUCHIBATDH
rpadbl pa3IMYHBIMHA CIOCO0AMU; UCIIONB30BaTh rpadbl IPU pELICHUH 3a1a4

YMeHue onepupoBath MOHATHIMH: HATYpajJbHOE YKCIIO, LEJI0e YUCIIO, CTEICHD C
LEeNBIM TIOKa3aTelleM, KOpeHb HaTypallbHOW CTENECHHU, CTENEHb C paloHaTbHBIM
HIOKa3aTeseM, CTETIeHb C JeWCTBUTEIbHBIM IT0Ka3aTelieM, JiorapiudM ducia, CHHYC,
KOCHHYC M TAQHT€HC MPOU3BOJBHOTO YHCIA, OCTATOK MO MOJIYIIO, PAlMOHATBHOE
YHCIIO, HWPPAlMOHANBHOE  YHCIO, MHOXECTBA  HATypaIbHBIX,  IEJbIX,
palroOHANBHBIX, JCHCTBUTENBHBIX YHCEI, YMEHHE WCIOJIB30BaTh MPU3HAKU
JeTMMOCTH, HAaMMEHBIIMH OOIMi JenuTenh M HauMeHbIee oOlee KpaTHOE,
anmroput™  EBknmaa mnpu  pelmeHWH 3aad; 3HAKOMCTBO C  Pa3IMYHBIMU
MO3UIIMOHHBIMU  CHCTEMaM{ CYHCJICHHUS; YMEHHUE BBINIOIHATH BBIYHCIICHUE
3HAQUEHHH M TpeoOpa3oBaHUS BBHIPAKEHHH CO CTENEHSIMH M JIorapu(pMamH,
npeoOpa3oBaHusl JIPOOHO-PAIMOHANBHBIX BBIPAKEHHWH; YMEHHE OIEpUpOBATH
MOHSATHSIMHU: MOCJIEI0BATENLHOCTD, apudmMeTniecKas nporpeccus,
reoMeTpuuecKass mporpeccus, OECKOHEYHO yObIBafolIas TeOMeTpHYecKas
Hporpeccusi; yMEHHEe 3aaBaTh IMOCIIEAOBATEIILHOCTH, B TOM YHCIIE C TTOMOIIBIO
PEKYPPEHTHBIX (POpMYI; YMEHHE ONEPUPOBATH TOHITHUSMH: KOMIUIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YUCIIA, MOJYJIb M apryMEHT KOMIUIEKCHOTO YHCIA,
¢dopma 3amucH KOMIUIEKCHBIX YHCeNl (TeoMeTpUYecKasi, TPUTOHOMETpHYecKas W
anrebpandeckas); yMeTh NPOHM3BOAHTH  apuPMETHUYECKHUEe  JIEHCTBUS  C
KOMITJIEKCHBIMH YHCJIAMH; TPUBOJIUTH MPUMEPHI UCIIOIB30BAHUST KOMIUIEKCHBIX
YHCeN; ONEepUPOBATh MOHATHAMU: MaTpuua 2x2 u 3x3, ompeaenureib MaTPULBL,
TeOMETPUUYECKHIA CMBICI ONPEACTUTENS

YMeHue  omepupoBaTh  IMOHSATUSMU:  PALMOHANBHBIE,  HppALHOHAIbHBIC,
MOKa3aTelbHEIE, CTETICHHBIE, norapu(p)MUIECKHe, TPUTOHOMETPUUIECKUE
YpaBHEHUS] W HEPABEHCTBA, WX CHUCTEMBI, YMEHHE OIEPHUPOBATH IOHATHSIMU:
TOXJIECTBO, TOXKIIECTBEHHOE MPeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMA
YpPaBHEHUI U HEPaBEHCTB, PAaBHOCWJIHHOCTb YpPaBHEHUM, HEPABCHCTB U CHUCTEM;
YMEHHE pellaTh ypaBHEHHS, HEPABEHCTBA M CHUCTEMBI C TIOMOIIBIO Pa3TUYHBIX
NpUEMOB; peIlaTh ypaBHEHMs, HEPABEHCTBA M CHUCTEMBl C MapaMETPOM;
MPUMEHSATH YPaBHEHUS, HEPABCHCTBA, UX CUCTEMBI ISl PEIICHUS MATEMaTHICCKUX
3a/1a4 ¥ 337249 U3 Pa3InIHBIX 00JacTel HAyKH U peabHOM KU3HU

YMeHue oneprupoBaTh NOHATUSAME: GYHKIHSA, YETHOCTh (QYHKITUH, IEPUOANIHOCTH
(GYHKIIUHM, OTpaHMYCHHOCTh (YHKIIMH, MOHOTOHHOCTh (YHKIIMH, 3KCTPEMYM
¢dbyHKIMKM, HauOoOJNIbIlIce W HAaWMEHBIICe 3HA4YCHHWS (DYHKIMM Ha TPOMEKYTKE,
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HempepbiBHAs (YHKUOWS, acHUMITOTH rpaduka (yHKOWMH, TepBas W BTOpas
NPOM3BOAHAS (PYHKIHMH, T€OMETPUYECKUN W (PU3NUECKUH CMBICI MPOU3BOJHOIM,
nepBooOpa3Hasi, ONpeAeNEHHBI WHTErpal, YMEHHE HaXOAWTh AaCHMIITOTHI
rpaduka (QyHKIHW; yMEHHE BBIYWCISATH NPOU3BOJHBIE CYMMEI, IPOW3BENCHUS,
YaCTHOTO ¥ KOMIO3UIUH (DYHKINH, HAXOAUTH YpaBHEHHE KacaTeJbHOH K rpaduKy
GyHKIMH;, yMEHHE HaXOJIWUTh NMPOW3BOJHBIE JJIEMEHTAPHBIX (YHKIHN; YMEHHE
WCTIIONB30BaTh  MPOW3BOAHYIO ISl  WCCIENOBaHWSA  (YHKIHHA, HAXOTUThH
HauOOJbIINEe U HAMMEHBIINE 3HAYCHUS QYHKIHIA; CTPOUTH Tpa()Ki MHOTOUWICHOB
C WCMOJIb30BAaHMEM  ammapara MaTeMaTH4YecKOro  aHaiuu3a; IPUMEHSThH
MPOM3BOAHYIO JJISi HAXOXKACHUS HATY4IIeTO0 PEUIeHWS B MPUKIAAHBIX, B TOM
YHCIIe COLMAIbHO-9KOHOMUYECKUX U (U3MUECKUX 3a/1a4ax; HaXOAUTh MJIOMIAIN
00BEMBI PUTYp C TOMOIIBIO WHTETpana; MPUBOIUTH MPUMEPHl MaTeMaTHYeCKOTO
MOJICJIMPOBAHHS C TIOMOIIBI0 AU(depeHITHANEHBIX YPaBHEHUN

YMeHue omnepupoBaTh MOHATHUSAMHU: Tpaduk GyHKIUHM, oOpaTHas (yHKIHS,
KoMmo3unus ~ (QyHKOWH, JuHeHHas  GYHKOUSA, KBajpaTUdHas  (QyHKIuS,
panvoHanbHas QYHKIUS, CTENCHHAs (QYHKIUs, TPUTOHOMETPUUECKUE (PYHKIIHH,
oOpaTHBIE TPUTOHOMETpUYECKHEe (QYHKIHMH, TIOKa3aTeNbHast W JIorapupMuuecKast
(GYHKUMHM, YMEHHE CTPOMTh TIpaQuKH HW3YyYEHHbIX (YHKLUHA, BBIIOIHITH
nmpeoOpazoBaHus TPapuKOB (PYHKIWN, HUCTIONB30BATh TpaQUKH IS H3yUSHHS
MIPOIIECCOB M 3aBUCUMOCTEH, TIPU PEICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
W 3aJady U3 pealbHOM >XH3HU; BBIpAaXaTh (HOPMYJIaMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHM; HCIIOJIb30BAaTh CBOWCTBA M Tpaduku QyHKOMHA [UId peleHHs
ypaBHEHUH, HEPAaBEHCTB W 3aJad C MapaMeTpamu; U300pa)kaTh Ha KOOPJMHATHON
IIJIOCKOCTH MHOXKECTBA PELIEHUI YPaBHEHUMN, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33Ja4M PA3HbIX TUIOB (B TOM YHCJIE HAa IMPOLIEHTHI,
JOJAM W 4YacTH, Ha JBW)KEHHE, pabOTy, CTOMMOCTb TOBAapOB M YCIYT, HAaJOIH,
3agaud M3 OOJIACTH ympaBieHHWs JHUYHBIMH M CEeMEWHBIMU (UHAHCAMN);
COCTaBJISITh BBIPAXKEHUSA, YPaBHEHHUS, HEPABEHCTBA U HMX CHUCTEMBI IO YCJIOBHIO
3aJa4u, HMCCJIEN0BaTh MOJYYEHHOE DPELICHHE W OLIEHUBATH MPaBIONOA00HOCTb
Pe3y/IbTAaTOB; YMEHHUE MOJECIUPOBATh peajbHbIE CUTYyallMl Ha SI3bIKE MaTEMAaTUKY;
COCTaBJISITh BBIPAXKEHUSA, YPaBHEHHUS, HEPABEHCTBA U HUX CHUCTEMBI IO YCJIOBHIO
3a7jaud, MCCIIENOBaTh IIOCTPOEHHBIE MOJEIM C MCIHOJIb30BAaHUEM almapara
anreOpbl, MHTEPIIPETUPOBATh HOIYYEHHBIH Pe3ynbTaT

YMeHue onepupoBaTh TOHSATHAMH: CpelHee apudMeTHdecKkoe, MeIuaHa,
HauOoyplllee W HaWMEHbIIee 3HAYEHWs, pa3MaX, TUCIepCHs, CTaHIapPTHOE
OTKJIOHCHHME YHUCIIOBOrO Ha0opa; yMEHHE H3BJEKaTh, HHTEPIPETUPOBATH
uHbOpMAIMIO, MPEICTABICHHYI0 B Ta0NMIax, Ha auarpaMmax, rpadukax,
OTPaKAIOLIYI0 CBOMCTBAa pEalbHBIX IHPOLECCOB M SBICHUM; MPEACTaBIATh
HHGOPMAIMIO C MOMOIIBIO TAOJUI[ U JUarpamMM; HCCIIEA0BaTh CTATUCTUYCCKHE
JIaHHBIE, B TOM YHCIIE ¢ MPUMEHEHHEM TpapUIeCKUX METOJOB U DJIEKTPOHHBIX
CPeICTB; TrpaduuecKd HCCIEA0BaTh COBMECTHBIE HAONIOEHUS C TOMOIIBIO
JluarpaMM pacCeUBaHUs U JUHEHHOU perpeccuu

YMeHue onepupoBaTh HOHATHSMH: CIIyYalHBIM ONBIT M ciy4aiiHOe coObITHE,
BEPOSITHOCTh  CIIYY4allHOTO COOBITHS; yMEHHE BBIYUCIATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpaQHUUeCKHX METOJIOB; MPUMEHSITh (POPMYIBI CIOXKEHUS H
YMHOXEHHSI BEPOSITHOCTEH, POpMyITy MOJIHOW BepOATHOCTH, ¢popmyity bepHyin,
KoMOuHaTopHble (akTel M (QOPMYJIBI; OICHHWBATh BEPOSTHOCTH pEATbHBIX
COOBITHH;  yMEHHE  OIEepHpOBaTh  TOHATHSAMH:  ClIydailHas  BEJIHYMHA,
pacmpenieieHue BEpPOATHOCTEH, MaTeMaTH4YeCKOE OXKUAAHWE, JUCIEepPCHs U
CTaHJApTHOE OTKJIOHEHHE CIy4ailHON BeNW4MHBI, (DYHKIMU paclpelelieHUs H
TUIOTHOCTH PaBHOMEPHOTO, TOKAa3aTeIBbHOTO M HOPMAaJIbHOTO pacrpeieseHHIT;
YMEHHE HCII0JIb30BaTh CBOMCTBA U3YUEHHBIX paclpeAeIeHUN I pelleHns 3a/1ad;
3HAaKOMCTBO C TIOHSATHSAMH: 3aKOH OONBIINX YHCEN, METOIbl BBIOOPOUHBIX
WCCIIEIOBAHNH; YMEHHE MPHUBOIUTHh MPHUMEPHl TPOSBICHHS 3aKOHA OOJBIINX

17



yhcell B TPUPOAHBIX U OOIISCTBCHHBIX SBJICHHUAX; YMEHHE OICPUPOBATH
MOHATUSAMU: COYCTaHHE, MEPECTAHOBKA, YUCIIO COUYCTAHUH, YUCIO MEPECTaHOBOK;
omroM HpioTOoHA; yMeHHe MpUMEHSATh KOMOWHATOpHBIE (DaKThl M PacCyKICHHS
JUISL pellicHHsl 3ajad; OIICHMBATh BEPOSTHOCTU PEaJbHBIX COOBITHIA; COCTAaBIISATH
BEPOSATHOCTHYIO MOJICIb M MHTEPIIPETUPOBATH TIOJTYUYCHHBIN pe3yabTaT

10

11

12

YMeHue omnepupoBaTh MOHATHUSAMHU: TOYKa, HpsAMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTpE30K, JIyd, BEIMYMHA YIJIa, TUIOCKUM yroi, ABYTpaHHBIN Yroi, TpEXTpaHHBIHN
yroj, CKpeLIUBAIOLIUECs MpsiMble, NapajUleIbHOCTh M NEPHEHIUKYISIPHOCTD
OpSAMBIX W IJIOCKOCTEH, Yroll MEXIy NpSMBIMH, YIOlI MEXKAYy MNpSIMOA H
IUIOCKOCTBIO, YTOJ MEXIY IJIOCKOCTSIMM, PaccTOSHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosHUE MEXAYy INPSAMBIMH, PAcCTOSHUE MEXAY IUIOCKOCTSMH; yMEHHE
UCIIOJIb30BaTh IPU PELICHUH 3a[ad U3y4YeHHbIE (DAaKThl M TEOpPEMBl INITAHUMETPUH;
YMEHHE OICHWBaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHpPa; CTPOUTH
MaTeMaTHYECKHE MOJENIN C IOMOLIbI0 T'€OMETPUYECKUX IOHATHH M BEIHYUH,
pelaTh CBsI3aHHbIE C HUMU NIPAKTUYECKUE 3a1a41

YMeHue omnepupoBaTh IMOHATHSMH: IUIOMANs GUTYphl, 00BEM  urypsr,
MHOTOTPaHHUK, IPAaBWIBHBIH MHOTOTPaHHHK, CEYEHHE MHOTOIpaHHUKaA, KYO,
napajeNenuresn, Opu3Ma, nNupaMuia, (urypa ©W MOBEPXHOCTh BpalICHUS,
WIMHAP, KOHYC, map, cdepa, IUIOmaas cdepsl, IUIOMAab MOBEPXHOCTH
OUPaMUBl, TPU3MBI, KOHYyCa, LWIMHApPA, O0BEM Ky0a, NPSIMOYTOJIBEHOTO
napaienenurnena, TUpaMubl, TpU3MblL, UWIMHAPA, KOHyca, mapa, pa3BEépTKa
TIOBEPXHOCTH, CEYCHUS KOHyca W HWIHHAPA, apajuleibHbIe OCH MM OCHOBAaHUIO,
CeYeHWe Imapa, IUIOCKOCTh, Kacaromasicst cdepbl, HWIMHApPA, KOHYCa; YMEHHUE
CTPOHUTh CEUYCHHWE MHOTOTPAaHHHMKA, HW300pakaTh MHOTOTPAaHHHMKH, (GUTYpHl |
MOBEPXHOCTH BpAIllEHHs, UX CEYEHHs, B TOM 4YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX
CPE/ICTB; YMEHUE NPUMEHSITh CBOWCTBA F€OMETPUUECKHUX (HUTYpP, CAMOCTOSTEIHHO
(GopMynHpOBaThH ONpENENCHHsS H3ydaeMbIX (UTYp, BBIABUTATH THIIOTE3Bl O
CBOWCTBAX M TpPH3HAKAX TEOMETPHYECKHX (QUTyp, OOOCHOBHIBATH HJIH
OIIpOBEpraTh WX; yMEHHE HPOBOIUTH KiacCH(PUKAIMIO (UTYp IO pPa3IUYHBIM
NpU3HAKaM, BBITIOJHATh HEOOXOIMMBIE IOTIOJTHUTEIbHBIE TOCTPOCHHS

YMeHne OonepupoBaTh MOHATHSAMM: JBWKEHHE B IPOCTPAHCTBE, MApajUIeIIbHBIN
MEepeHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTBE, TIOBOPOT, MPE00pa3oBaHue
nojo0ust, MoJo0HBIe (QUTYphl; YMEHHE paclo3HaBaTh paBHBIE M MOJOOHEIC
¢urypel, B TOM YHCIIE B TPHPOJE, HCKYCCTBE, ApXUTEKTYpPE; HCIOIb30BATH
TreOMETPUUYECKHE OTHOLICHUS] NPH PELICHUH 3a]ad; HAXOOUTh TI'€OMETPUYECKHUE
BEJIMYMHBI (JUIMHA, YTOJ, TUIOMaAb, O0OBEM) MpPH pEIIeHWH 33Jad W3 APYTUX
yUeOHBIX MIPEJMETOB M M3 PEATbHOW KU3HH, YMEHUE BBIYUCISTh T€OMETPUICCKUE
BEJIMYMHBI (JUIMHA, Yroj, IJIOLaab, 00bEM, IUIOIAAb MOBEPXHOCTH), UCTIONB3YS
W3y4YeHHbIE OPMYIIBI K METOJIbI, B TOM YHCIIE: TUIOIAIb TOBEPXHOCTH MUPAMHU/IHI,
MpU3MBI, KOHyCa, MWIMHIApa, IUom@anb chepsr; 00bEM Kyba, MPSIMOYTOIHHOTO
napajuleNienunesa, NUPaMUAbl, OPU3MBL, LWIMHApPA, KOHyca, IIapa; YyMEHHE
HaXOAWTh OTHOLIEHHE 00BEMOB OOOHBIX PUTYD

YMeHne onepupoBaTh MOHATHUAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT, BEKTOP,
KOOPJIMHATHI TOYKH, KOOPIHMHATHI BEKTOpa, CyMMa BEKTOPOB, IPOW3BEICHHUE
BEKTOpa Ha YHUCIIO, pa3jioKeHHe BEKTOpa Mo 0a3ucy, CKalspHOE TPOU3BEJICHUE,
BEKTOPHOE MPOM3BEICHHE, Yrojd MEXAY BEKTOpaMH; YMEHHE HCIOIb30BaTh
BEKTOPHBII U KOOPJMHATHBII METOJ Ul PELICHUs] TEOMETPUUECKUX 3a1ad U 3a1ad
Jpyrux y4eOHbIX IPEIMETOB

13

YMeHue BBIOMpATh TOAXOASIINN METOA [UIsl PpEIIeHHs 3aJadd; I[TOHMMAaHWe
3HAYUMOCTH MATEMATUKH B U3yUYECHUH MPUPOIHBIX M OOIIECTBEHHBIX MPOIECCOB U
SIBJICHUM, YMEHHE PaCllO3HABATH MPOSBICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE,
YMEHHUE TIPUBOJUTHh MPUMEPHI MATEMATHUUYECKHUX OTKPBITUA PpPOCCHUUCKON U
MHUPOBOM MaTeMaTUYECKOM HAYKH
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Ko ITpoBepsieMblii 3J1eMEHT CO/IEeP:KAHUSA
A
1 Umcna ¥ BEIYUCICHUS
11 HartypanbHbie u nensie uncna. [Ipu3sHaku AeIMMOCTH LEIBIX YHCEI
19 Pammonansaeie uncina. OOBIKHOBEHHBIE M NECATHUYHBIC IPOOH, MPOICHTHI, OCCKOHECUHBIC
MEPHOANYECKUE TPOOH
13 ApH(bMeanfCKHﬁ KOpeHb HaTypaJbHOH cTeneHu. J{efdcTBus ¢ apuMETUIECKUMHI KOPHIMU
HATYpaJIbHOM CTECTICHH
14 Crenensp c 1enbiM mnokaszareieMm. CTeneHb € palMOHaJbHBIM TIOKazareneM. CBoOHCTBa
CTETICHH
15 CuHyC, KOCHHYC M TaHI'€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOrO apryMeHTa
1.6 Jlorapudwm uncna. [lecsiTuaaple 1 HATypallbHbIE JOTapUGMBI
HeiicTBuTenbHbIe 4Yucna. ApudMeTHYecKHe Omepalud ¢ JACHCTBUTEIBHBIMH YHCIIAMH.
1.7 [IpubnmxEHHbIE BBIYMCICHUS, IpaBUIa OKPYIJICHUS, NPUKUIKA W OLEHKA pe3yibTara
BBIYMCIICHUN
1.8 [IpeoOpazoBaHue BRIPAKEHUHA
1.9 KomrutekcHple uncia
2 YpaBHEHHS U HEPABEHCTBA
2.1 Lenpie 1 {poOHO-pAIIMOHANBHBIE YPABHEHUS
2.2 WpparmoHaibHble ypaBHEHHUS
2.3 TpuroHomeTpuieckre ypaBHEHHs
2.4 [oka3arenbHbie U JOrapuMUUecKue ypaBHEHHS
2.5 Lenble 1 IpoOHO-paIIOHANBHBIE HEPABEHCTBA
2.6 WppatmonansHple HepaBEHCTBA
2.7 IToka3arenbHble U JorapudpMuueckue HepaBeHCTBA
2.8 TpuroHomerpuueckie HepaBeHCTBA
2.9 CucTeMbl U COBOKYIIHOCTU YPaBHEHHI U HEPABEHCTB
2.1
0 VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TIapaMeTpaMu
2.1 . .
1 Marpwuiia cucTeMbl THHEHHBIX ypaBHeHUH. OnpeenTellb MaTpPHIIbI
3 OyHKknuu U rpaduku
31 Oynkaus, cnocoOb! 3ananusa Gpynkuuu. ['padux Gyskinun. Bzanmuo obpatHeie QyHKIMU.
Yértnble u Heu€THbIe pyHKUuMH. [lepuoanueckue GpyHKINU
Ob6nacte onpeseneHuss 1 MHOXKeCTBO 3HadeHWi (ynkumu. Hymu ¢ynkumu. [Ipomexytku
3.2 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl U MHHUMYMBI
¢ynkmmu. HanGospinee n HanMeHblIee 3HaYeHHE (QYHKINH Ha IPOMEKYTKE
33 CrenienHast QyHKIMS ¢ HATypalbHBIM WM IENbIM TMoOKa3areneM. EE cBoiictBa u rpaduk.
CsoiicTBa 1 rpaduK KOpHs N-0if cTeneHn
34 Tpuronomerpruueckne GyHKINH, UX CBOWCTBA U TpauKu
3.5 [TokasarenbHas U orapudmMuyeckast GyHKIUH, KX CBOMCTBA U rpaduKu
36 Touku pa3psiBa. AcuMITOTHI TpapukoB ¢GyHKIMA. CBOMCcTBa (YHKINN, HEIPEPHIBHLIX Ha

OTpe3Ke
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3.7

HOCJ’ICZ[OB&TGJ'IBHOCTI/I, CITIOCOOBI 3aJJaHUA HOCHGI{OB&TCHBHOCTGﬁ

3.8 Apudmernyeckas u reoMeTprudeckas nporpeccuu. Popmyra CI0KHBIX MPOIIEHTOB
4 Hagana maremaTideckoro anaimsa
4.1 [TponsBognast pynkiuu. [Ipon3BogHbIe SIEMEHTAPHBIX QYHKITHI
4.2 [Ipumenenne MPOU3BOAHON K HCCIIENOBAHUIO (PYHKINHA HA MOHOTOHHOCTHh M 9KCTPEMYMBI.
Haxoxaenne HanOOIbIIero ¥ HANMEHBIIIETO 3HaYeHUsI (PYHKIINU Ha OTpE3Ke
4.3 [leprooOpaszuas. Murerpan
5 MHoOKeCTBa U JIOTHKA
5.1 MHOXeCTBO, OTiepaliy HaJ MHOXKecTBaMH. Jlmarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh U cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 Kombunaropurka
7 ['eomeTpus
7.1 @urypsl Ha TUIOCKOCTH
7.2 [Ipsimble ¥ MIIIOCKOCTH B MTPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTHU BPALIEHUS
7.5 KoopanHatel 1 BEKTOpPbI
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

BepositHocTh 1 cratuctuka. 10 kitacc. bynumosud E.A., bBynbiueB B.A. U3natenscTBO
«IIpocBeuienue»., 2024

BepositHocTh 1 cratuctuka. 11 knacc. bynumosuu E.A., ByneiueB B.A. M3natenscTBo
«IIpocsemienuey., 2024

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

. CrpaBOYHUK-TIPAKTUKYM 10 TEOPUH BepoATHOCTEH. 7-11 knaccel. 3aauu, TECTHI,
BapuaHTbel. PI'OC

. 1O0.H.Tropun, A.A.Maxkapos, .P.Beiconkuii, 1.B.flmenko. Teopust BeposTHOCTEN 1
craructuka: Meronnueckoe rnocodue ais yuurens — M.: MITHMO,

. E.A.bynumoBuy, B.A.bynsrueB BepositHocTh 1 cTtatuctuka. 5-9 xi.: IlocoOue ans
obmieoOpasosar. y4ueb. 3apenenuii. — M.: JIpocda,

e A.I''Mopukosuy, I[1.B.CemenoB Co6situs.BepositnocTu. Ctatuctudeckas ooOpaboTka
naHHbIX: Jlom. maparpadsl kK Kypcy anredpsl 7-9 ki1. 001eodpazoBaT. yUpeK ICHUN. —
M.: Muemo3uHa, 2003. — 112 c.

e M.B.TkaueBa, H.E.®enopoBa DneMeHTbI CTATUCTUKHU U BEPOSITHOCTh: Y UueOHOE
nocobue 11 7-9 ki1. obmeobpazosart. yupexaenuii — M.: [Ipocsemienue, 2004. — 112
c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.bymath.net/

http://mat.1september.ru/

http://uztest.ru
http://allmath.ru/
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