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INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKa» YIIIyOJEHHOTO YPOBHS  SIBISETCS
IPOIOJDKEHUEM U PA3BUTUEM OJIHOMMEHHOI'O y4eOHOro Kypca yriyOJaEHHOro ypoBHsS Ha ypOBHE
cpeaHero oomiero oOpa3oBaHMsA. Y4YeOHBIH Kypc MNpeAHa3HadeH [uid (opMUpOBaHUS Y
00y4aroluXCcsl CTaTUCTUYECKOW KyJIbTYpPhl U IOHUMAaHMSI pPOJIM TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JUIsl U3YUEHHUs ClTydyallHbIX COOBITUH, BEIMUMH U IporieccoB. [Ipu
U3yYeHUHM Kypca oOO0OramarTcs IMpeJICTaBIeHUs] OOYdYarOUIMXCSl O METOAaX HCCIIEeIOBaHUsS
U3MEHYMBOIO MHpA, Pa3BUBACTCA IMOHMMAHUE 3HAYMMOCTH M OOLIHOCTM MaTeMaTHYeCKUX
METO/JOB IIO3HAaHUS KAK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4HOI'O
MHUPOBO33pPEHU.

Copnepxkanne y4eOHOIO Kypca HalpaBiIeHO Ha 3aKpelyieHHE 3HAHUH, MOJyYEHHBIX MpU
U3yYEHHUH Kypca Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHus, U HA pa3BUTHE NPEICTABICHUN O
CIIy4aiHbIX BEJIMYMHAX M B3aMMOCBA3SX MEXKIYy HUMH Ha BaXKHBIX MIPUMEPAX, CEOXKEThI KOTOPBIX
MOYEPITHYTHI M3 OKPY’KAIOMIero Mupa. B pesynprare y o0ydaromuxcst JOHKHO COPMHPOBATHCS
OpefcTaBiIeHue O Haubosiee YHNOTPEeOUTENbHBIX W OOIMX MaTeMaTHMYeCKUX MOJeNsX,
UCMOJNb3YEMbIX /ISl  ONUCAaHMsSI AHTPOIOMETPUYECKUX M JAeMOrpaduyeckux BeJIUYMH,
NOTPEIIHOCTE B Pa3UYHbIE pOJa HW3MEPEHHAX, JIUTEIBHOCTH O€30TKa3HOH pPabOTHI
TEXHUYECKHUX YCTPOICTB, XapaKTEPUCTHK MAaCCOBBIX SIBJICHUI U IIPOIIECCOB B 00IIeCTBE. Y UeOHBIH
Kypc sBisieTcsa 0a30il A7 OCBOCHMS BEPOSITHOCTHO-CTATHUCTHYECKUX METOJI0B, HEOOXOIUMBIX
CHEIUAJINCTaM HE TOJIBKO WHXXEHEPHBIX CIIELMAJIbHOCTEH, HO TaKK€ COLMAJIbHBIX U
NICUXOJIOTHYECKUX, IOCKOJIBKY COBPEMEHHBbIE OOIECTBEHHbIE HAayKH B 3HAYUTENILHOM Mepe
MCIIOJIB3YIOT almapar aHajin3a OoibIInX JaHHbIX. L{eHTpanbHyto yacTh yueOHOro Kypca 3aHUMaeT
o0CyX/eHue 3aKkoHa OoJbIIUX YHcel — (YHIAMEHTAIBHOIO 3aKOHAa MPUPOABI, HMEIOIIEro
MaTeMaTHUYEeCKyo (popMaIn3aimio.

B cooTBercTBUUM € yKa3zaHHBIMHU IIEJIIMU B CTPYKType yueOHoro kypca «BeposTHOCTh 1
CTaTHCTHKa» Ha yIrIyOJIEHHOM YpOBHE BBIIEICHBl OCHOBHBIE COJIEp)KaTENIbHbIE JIMHUU:
«Crnyuaiinpie COOBITHS U BEPOSITHOCTU» U «CiTyuaiiHble BEJIMUMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMHrMO OCHOBHBIX JIMHUH B y4€OHBIH KypC BKIIFOUEHBI 2JIEMEHTHI TEOPUH I'pad)OB U TEOPUHU
MHOX€ECTB, HEOOXOAUMBIE JIJIs1 TOJTHOLIEHHOI'0 OCBOEHHs MaTepHaja JaHHOro y4yeOHOro Kypca u
CMEXHBIX MaTeMaTHUYECKUX yUYEOHBIX KYPCOB.

Copnepxanne nuHUM «CiydailHble COOBITUS M BEPOSITHOCTH» CIY>)KUT OCHOBOW st
(dbopMHpOBaHUS MTPEJICTABICHUN O paclpeIeIeHUH BEPOSITHOCTEN MEX Ty 3HAUCHUSIMU CITyYaiHbIX
BEJIMYMH. BaykHy10 4acTh B 3TON cOAEpKATEIbHON JIMHUYU 3aHUMAET U3yUYE€HUE T€OMETPUUECKOTO
U OMHOMHAIBHOTO paclpefeNieHud M 3HAKOMCTBO C UX HENPEPbIBHBIMM aHajloraMu —
MTOKa3aTeIbHBIM U HOPMAJIBHBIM PacIpeIeICHUSIMH.

Tembl, CBA3aHHBIE C HENPEPBHIBHBIMU CIy4YallHBIMU BEIMYMHAMU WU PACHPEICIICHUSMU,
aKUEHTUPYIOT BHHMAaHHE OOYYalOIIUMXCS Ha OMMCAHWU U H3YYEHUH CIIyYailHBIX SBJIEHUI C
MOMOIUIbIO HEMNpepbIBHBIX (yHKIUNA. OCHOBHOE BHHMMAaHHE YAENSETCS I[OKa3aTelbHOMY U
HOPMaJIbHOMY PacCIpEIEICHUSM.

B yueOHOM Kypce mpeaycMaTpuBaeTCsi O3HAKOMUTEIBHOE HM3YYCHHE CBS3H MEXKIY
CJly4aifHBIMU BEJIMYMHAMU U OTIMUCAHHE 3TOH CBSI3H C TIOMOIIBIO KO PHUIIMEHTA KOPPEISLNU U €ro
BBIOOPOYHOIO aHajora. OTH 3JEMEHThl COAEP)KAaHUS pPa3BUBAIOT TeMy «JlMarpamMmbl
pacceuBaHMs», U3yUYEHHYIO Ha yPOBHE OCHOBHOT'O 00IIET0 00pa30BaHMsl, U BO MHOI'OM ONUPAIOTCS
Ha CBEJICHUS U3 KypCOB alredpbl U T€OMETPUH.



Emé oaun sneMeHT copepikaHusi, KOTOPBIN MpeajaraeTcsi Ha 03HaKOMUTEIHLHOM YPOBHE —
MOCIIEA0BATEIHHOCTh CITYYaHBIX HE3aBUCUMBIX COOBITUN, HACTYIAIONUX B CIUHUILY BPEMECHHU.
O3HakoMJIEHHE C pacHpe/eICHUEM BEPOATHOCTEH KOJIMYECTBA TAaKUX COOBITUM HOCHUT
pa3BUBAIOIINN XapaKTep U SBIIAETCSA aKTyalbHBIM JUIsl OyAyHmMX aOUTYypUEHTOB, MOCTYIAIOLINX
Ha Yyd4eOHble CIEIUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMU HAyKaMH, IICUXOJOTHEH U
yIpaBJICHUEM.

Ha wmsyuenne ydeOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKa» Ha YIIIyOJIEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

I'pad, csa3ubiii rpad, mytn B rpade: mukiabl U nend. CreneHb (BaJCHTHOCTH) BEPUIUHBI.
['padsr Ha TTO0CKOCTH. [lepeBbs.

CrnydyaiiHple 3KCIIEPUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposiTHOCTh citydailHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOATHOCTH COOBITHH.
CrnyualiHble OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepauuu Haj COOBITHSMH: IEepecedeHHue, 0ObeIUHEHHE, MPOTUBOIOIOKHbBIE COOBITHS.
Huarpammsl Diinepa. @opmyJia Cl0KEeHUs BEPOATHOCTEM.

VYcnoBHas BEPOSITHOCTb. Y MHOKEHUE BEPOATHOCTEN. JlepeBO CIly4allHOTO HKCIIEPUMEHTA.
®opmyna noiaHou BepoaTHocTH. Popmyna baiieca. HezaBucumbie coObITHS.

buHapHbIi cily4aliHBII ONBIT (MCTIBITAHKE), YCIIEX U HeyJqada. HezaBucHMbIE MCIIBITAHUS.
Cepust HE3aBUCHMBIX HUCIBITAHUK O mepBoro ycmexa. IlepecraHoBku u dakropuan. Ywucio
couetanuil. Tpeyronapauk Ilackans. @opmyna bunoma HeroToHa.

Cepusi He3aBucUMBIX wHcnbiTaHui bepuymnu. CnyuailiHelii BBHIOOP W3 KOHEYHOU
COBOKYITHOCTH.

Cnyuvaitnass BenuuuHa. Pacnpenenenue BeposiTHOcTed. Jluarpamma pacrpesesieHus.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamu. bunapHas ciywaiiHas BenuuuHa. [Ipumepsl
pacripesielieHuil, B TOM 4HClIe TeOMETPUUECKOe U OMHOMHUAIIBHOE.

CoBMecTHOE pacnpeleeHHe JByX CIydailHbIX BeluduH. HesaBucumble ciydaiiHble
BeIMUYMHbL. MareMaTHuecKoe OXHJaHWe clydyailHOM BenuuuHbl (pacupenenenus). [Ipumepst
NPUMEHEHUS MaTEMAaTUYECKOr0 0’KUIaHuUs (CTpaxoBaHUe, JoTepesi). MaTemMaTHueckoe 0)kKHU1aHue
OuHapHO#l ciyyaiiHOM BenMuuHBL. MareMaTHuecKkoe O0XXHMJIaHHE CyMMBbI CIIy4ailHbIX BEJIWYMH.
MaremaTnueckoe 0KHU1aHuEe TEOMETPUIECKOTO U OMHOMHAIIBHOTO pacipeaeIeHUH.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHUE CIyYaHOW BETWYUHBI (pacmpenesieHus).
Hucniepcust OMHapHOW CioydyailHOW BENWYUHBI. MareMaTuueckoe OXHUJAaHUE TPOU3BEIACHUS U
JUCIIEPCUsl CYMMBI HE3aBUCHUMBIX CIIy4alHBIX BEJIWYMH. J(ucniepcust U CTaHAAPTHOE OTKIOHEHHE
OMHOMMAJIBHOTO pactpeneneHus. Jlucnepcuss M CTaHAAPTHOE OTKIOHEHHE TeOMETPUYECKOro
pacnpeneneHus.

11 KJIACC

HepasenctBo YeOwiméBa. Teopema YeObimuéBa. Teopema bepHymnu. 3akoH OombmImx
yucen. BpiOopounslii meron uccienoBaHuil. Bribopounsie xapaktepucTuku. OleHMBaHUE
BEPOATHOCTH COOBITHS 110 BHIOOPOYHBIM JaHHBIM. [IpoBepka MpocTEeHIIMX TUIIOTE3 ¢ MOMOUIBIO
W3YUYEHHBIX paclpeIeIeHuN.

HenpepeiBable ciydaiinble BenuuyuHbl. [Ipumepbl. DyHKIUSA IIIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpelelleHHe M €ro CBOMCTBA. 3ajaud, NPUBOJALIME K
IIOKA3aTeNbHOMY DACHpPENEICHUIO. 3aJadd, NPUBOMAIIME K HOPMAJIBHOMY pAaclpEAciICHUIO.
@DyHKIUSA IUIOTHOCTH BEPOATHOCTH II0KA3aTEJIBHOTO pachpeneneHus, (yHKUHUS IUIOTHOCTU
BEPOSITHOCTH HOPMAaJIbHOIO pactpezeneHus. OyHKIUA IUIOTHOCTH M CBOMCTBA HOPMAJIbHOI'O
pacupeneneHus.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaud, NPUBOIALIME K
pacnpenenenuto Ilyaccona.



KoBapuanust nByx ciuy4aiiHeix BenuunH. KoapduimeHT nMHEHHOW KOpPESIuu.
CoBmecTHBIC HAOMIONEHUS IBYX BenU4nH. Bribopounsiii ko3ddumment koppemsiuun. Paznuune
MEXIY JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HaMMEHBIIINUX KBAIPaTOB.



IINTAHUPYEMBIE PE3YJIbTATDBI OCBOEHMUA YYEBHOT'O KYPCA
«BEPOSITHOCTh 1 CTATUCTHKA» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOyYaroIIerocss Kak aKTHUBHOTO |
OTBETCTBEHHOI'O0 WJIE€HAa POCCHUHCKOro OOIecTBa, MPEICTABICHHE O MaTEMaTHUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHH, NTPOLEAYyp TPaXKAAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W APYroe), YMEHHE B3aWMOJIEHCTBOBATH C COLMAIbHBIMU WHCTUTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCHUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHSIM POCCUUCKUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYruX HayKaX, TEXHOJIOTHUAX, cpepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHME JIyXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH)KEHUI HAyKu W AESTENbHOCThIO YYEHOrO, OCO3HAHHWE JMYHOTO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyayIIETO;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAst SCTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUU, PacCyKICHHH, BOCIPUUMYHBOCTh K MAaTEeMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PETyNsApHas (pu3HuecKkas akTUBHOCTB),
(bu3HIEeCKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHON IEATEITLHOCTHIO,

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIOJIO0US, UHTEpEC K pa3IuyuHbIM cepam
pohecCHOHANBEHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPHIOKEHUSIMU, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W peasTru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUI0 HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBJICHHOCTH;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMYECKOW KYJIbTYpbl, TOHUMAHWE BIUSHUS COLHUAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AEHOTO XapaKTepa IKOJIOTUYECKUX POoOIIeM, OpUEHTAIIHS HAa TPUMEHEHHUE MaTEMaTHUYECKUX
3HAHWH JIs PEIICHUS 3a/1a4 B 00JIACTH OKPYIKAIOIIEH CPeibl, IJITAaHUPOBAHHUE ITOCTYITKOB M OIICHKH
MX BO3MOXKHBIX MOCIIEICTBUM JJIsl OKPYKAIOIIEH CPEelIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HayKHd U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHHE MAaTEMAaTUYECKOH HAayKH Kak cQepsl
YEJIOBEUECKON JIEATEIIbHOCTH, ITAlOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIM3ALNU,
OBJIAJICHUE SI3bIKOM MATEMATUKH U MATEMAaTUYECKOU KyJIbTYpOU KaK CPEeICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIAThH POEKTHYIO U UCCIIENI0BATEIBCKYIO ACATEIbHOCTh MHANBUIYAIBHO U
B IpyMIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble Joruyeckue geficTBus:

BBIABJIATE MW XAPAKTCPHU30BATH CYHNICCTBCHHBLIC IIPHU3HAKKW MAaTCMAaTHYCCKHUX 06L€KTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMNpEAENCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBaHUA Il 0000IIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeoOpa3OBBIBAThH CYXKICHHS: YTBEPIUTEIbHBIC M
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JaHHBIX, Ha6JHOI[eHI/I$IX u YTBCPKIACHUAX, npeajaratb KPpUTCPpUH JJISL BBISIBJICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C HMCIHOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSTEIBHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIEHUH (TIPSIMBbIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMI0, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOSANINN C yUETOM CaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckue 1eHCTBUA:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HAHUS, POPMYITUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEeUYHe, MpobieMy, ycCTaHAaBIUBaTh HCKOMOE U JaHHOE,
dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIMIO, MHEHHE;

IMPpOBOANTH CaMOCTOATEIIbHO CHHaHHpOBaHHBIfI OKCIICPUMCHT, HUCCIICAOBAHUC 10
YCTAHOBJICHHIO OCOOCHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSITENIbHO (OPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHOIO
HaOJII0/IEHUs], UCCIIeI0BAaHUS, OIICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€T0 pa3sBUTUH B HOBBIX YCIIOBHAX.

PabGora ¢ undopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJII OTBETAa Ha BOIPOC U IS
pELIeHUS 3aa4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Pa3IMYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHIOB U  (QOpM
MIPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (POpMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHbIE YHHBepcaabHble Y4eOHbIe JelicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C YCJIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHBMEHHBIX
TCKCTaX, 1aBaTh IMOACHCHH 110 XO4Y PCUICHUA 3a/la4, KOMMCHTUPOBATH HOJIy‘IeHHBII;'I pe3yiibTar;

B X0/ OOCYX/IEHHUS 33a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAeMOW TEMBbI, MPOOIEMBI,
pelnraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXICHHUS C CYXICHHSAMHU APYTMX YYaCTHHKOB JMAora, OOHapy>KUBaTh pa3liniue U CXOJCTBO
MO3UIUH, B KOPPEKTHOH (hopMe GOpMyIIMPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MNpEaACTaBIATL PE3YyJbTAaTbl PCIICHUA 3aJadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSATENIFHO BEIOMPATh (hOpMAT BBICTYIIIICHUS € YUIETOM 3a7a4 MPE3EHTAUN U 0COOCHHOCTEH
ayJAUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBHA

Camoopranusaunus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/laud, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEJIEKT:

BJIAJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX pe3yJbTaTOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOIIECcca U pe3yJibTaTa pelIeHns MaTeMaTHUeCcKOH 3aauu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUM 3a/a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OILICHUBATh COOTBETCTBUE PE3yiIbTaTa LU U YCIOBUSIM, OOBSACHATH MPUYHHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJIbTaTOB JAESTeNbHOCTH, HAaxXOJUTh OIIMOKY, JaBaTh OLEHKY
nproOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBAa KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHnn ydeOHBIX 3a/ay, MPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIaHHPOBAThH
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBAThCS, OOCYXIATh
npoliecc M pe3yabTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B T'PYMNIOBBIX (opMax paboThl (0OCyXkaeHHsS, OOMEH MHEHUMN, «MO3TOBBIE
IITYPMBD» ¥ MHBIE), BBIIOJIHATH CBOO YAaCTh paOOTHI M KOOPAUHUPOBATh CBOU AECHCTBUS C IPYTUMHU
YJIeHAMHA KOMaHJbI, OLIEHWBAaTh KAayecTBO CBOETO BKJaAa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 knacca oOydaronuiicss HayquTCs:



CBOOOJIHO OTEpUPOBATH MOHATHAMU: Tpad, MIOCKUM rpad, CBA3HBINA rpad, myTh B rpade,
LIeNb, LIUKII, IEPEBO, CTENIEHb BEPILLUUHBI, JEPEBO CIyYalHOrO SKCIIEPUMEHTA;

CBOOOZHO OIMEPUPOBATh TOHATHUSMHU: CIYYaHBIA O3KCIEPUMEHT (OMBIT), CIy4ailHOe
coObITHE, AJIEMEHTapHOE Ciy4ailHOe COObITHE (RJIEMEHTapHBI HMCXOM) CIIy4ailHOrO OIbITa,
HAaXOJUTb BEPOSITHOCTH COOBITUH B OIBITaX C PaBHOBO3MOXHBIMU DJIEMEHTAapPHBIMU
COOBITUSIMH;HAXOUTh W (OPMYJIHPOBATH COOBITHS: TIE€pecedeHrue, OOBEIMHEHUE JTaHHBIX
cOOBITHH, CcOOBITHE, TPOTHUBOIOJIOKHOE JAHHOMY, WCIHOJB30BAaTh JAMarpaMmbsl Oilepa,
KOOPJMHATHYIO MIPSIMYIO JUI PEllIeHus 3aj1a4, M0JIb30BaThCs GOPMYIIOH CI0KEHUSI BEPOSTHOCTEN
JUTISL BEPOSITHOCTEH JIBYX M TPEX CIIyYaWHBIX COOBITHI;

OIEpUpPOBaTh IOHATHUSAMHU: YCIOBHAs BEPOSTHOCTb, YMHOXXEHHE BEPOSATHOCTEH,
HE3aBUCHMBIE COOBITHS, AEPEBO CIYYAHHOTO IKCIEPUMEHTa, HAXOAUTh BEPOSATHOCTH COOBITHH C
MOMOIIIBIO MpaBUjIa YMHOXKEHHS, JepeBa CIy4alHOTO OIBITA, MCIONb30BaTh (HOPMYIY MOTHON
BeposaTHOCTH, (popmyny baiieca mpu pernenun 3amad, onpeneisiTh HE3aBUCUMOCTb COOBITHI 1O
(dopMyJie ¥ IO OpraHU3alK CIy4aliHOTO SKCIIEPUMEHTA;

NPUMEHATh H3YYCHHbIE KOMOHMHATOpHBIE (DOPMYNBI ISl TEPEYHCIICHUS DIIEMEHTOB
MHOJKECTB, JJIEMEHTapHBIX COOBITUH CIIy4allHOTO OIbITa, pEHICHUS 3aJady 10 TeOopuu
BEPOATHOCTE;CBOOOIHO ONEPUPOBATh MOHATUSIMU: OWHAPHBIN CIIy4YailHbIN ONBIT (HCIBITAHKE),
ycnex M HeyJaya, HE3aBUCHUMBbIE HCHBITAaHUS, CEpUsl MCIBITAHUNA, HAXOIUTh BEPOSTHOCTH
COOBITHI: B CEpUM UCHBITAHUN JI0 NEPBOrO ycIiexa, B cepuM UcHbITaHUN bepHyiiu, B ombite,
CBSI3aHHOM CO CJIy4YaiHbIM BBHIOOPOM M3 KOHEUHOUW COBOKYITHOCTH;

CBOOOHO ONEPUPOBAThH MOHATUSAMU: CIIy4aiiHas BeJIMUMHA, paCIIpeeieHue BEPOSITHOCTEH,
quarpamma pacripesiesieHusi, OMHapHas cily4aiiHas BeJIMYMHa, T€OMETPUYEecKoe, OMHOMHUAIbHOE
pacnpenenexue;

ONEpUPOBATh TMOHATUSAMH: COBMECTHOE pACIpEACIICHHE [IBYX CIIy4ailHbIX BEJIMYUH,
MCIOJIb30BaTh TAOIUILy COBMECTHOTO paclpeAeNieHus ABYX CIyYaliHbIX BETUYUH I BbIACICHUS
pacmpeneneHus — KaxJ0il ~ BEIMYMHBI, ONpE/ENeHUs]  HE3aBHUCHUMOCTH  CIIy4alHBIX
BEJIMYMH;CBOOOHO ONIEpUPOBATH MOHATUEM MAaTEMaTUYECKOTO OKUIAHUS CITy4YallHOM BEJIMYMHBI
(pactpenenenus), MPUMEHSITh CBOWCTBA MAaTEMaTHYECKOTO OXUIAHHS TMPH PEIIeHUU 3ajad,
BBIUKCIISATH MATEMaTHYECKOE OKHUJaHUE OMHOMHAIIFHOTO U TEOMETPUUECKOTO pacIpe/IeIeHHIA;

CBOOOJHO OINEpPUPOBATh MOHATHSAMH: TUCHEPCUS, CTAaHIAPTHOE OTKJIOHEHHE CIydailHON
BEITMYMHBI, TPUMEHSATH CBOWCTBA JUCIEPCHH CIyYalHOW BEJMYMHBI (pacmupeneseHus) Mpu
pELIeHUH 3a/lay, BBIYUCIATH AUCHEPCHI0 U CTAHJIAPTHOE OTKJIOHEHHE TeOMETPUYECKOro u
OMHOMMAJIBHOTO pacrpeieIeHUH.

K xoniy 11 kjacca o0ydaromuiicss HAYYUTCS:

BBIYHCIIATh BBIOOPOUYHBIE XapaKTEPUCTUKU TI0 JIAHHOW BBIOOpDKE ¥  OIICHHBATh
XapaKTePUCTHKU TEHEPAIbHONW COBOKYITHOCTH JIAHHBIX MO BBIOOPOUYHBIM XapaKTEPUCTUKAM.
OrneHuBaTh BEPOSTHOCTH COOBITUH M TPOBEPSITH MPOCTEHIINE CTATHCTUYECKUE THUIOTE3HI,
MOJIb3YACh U3YYEHHBIMH PaCpeeICHUIMY;

INPUBOJIUTH MPUMEPHI 3ajad, MPUBOASAIIMX K IOKa3aTeJIbHOMY paclpeiesieHuIo, 3ajad,
MPHUBOJSANINX K HOPMAIBHOMY pactpeneicHuio. OnepupoBarh NOHATUSIMU: PYHKIHS TUIOTHOCTH
BEPOSATHOCTH TOKA3aTEIILHOTO paclpeneneH s, GyHKIHS TUIOTHOCTH BEPOSITHOCTH HOPMAIIBHOTO
pacnpezeneHusi, yHKIHS INIOTHOCTH U CBOMCTBA HOPMAJILHOTO paclpeIeICHNUS;

omnpenensaTh KOIPGUIHUEHT JIMHEMHOW KOPPEIAIUU, BBIOOPOYHBIA  KOADDOHUIIHMEHT
KOPPEJSLHHU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 DneMeHTHI Teopuu rpados 3
5 CryyaiiHble OIBITHI, CITy4aiiHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepanuny HaJg MHOXKECTBaMU U
3 coObITusIMH. ClI0KEHHE U YMHOXKEHUE 5
BEPOATHOCTEU. Y CIIOBHAS BEPOSATHOCT.
HeszaBucumsble coObITUS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeIbHbIX UCIIBITAHUI.
5 Ucneiranusa bepnymnu. CiryuaiiHblil BIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CiyualiHple BEJIMUNHBI U paclpeeIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabnbsie IIpakTHuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
3aKkoH OOJIBIINX YUCET
2 DJIEMEHTBl MaTEMAaTUYECKON CTATUCTUKH 6
HenpepsiBHBIE CllydaliHbIE BETMYHHBI
3 (pacnpenenenus), NOKa3aTeJIbHOE U 4
HOPMAaJIbHOE pacrlpeeineHus
4 Pacnpenenenue Ilyaccona
CBs13b MeXy ClTy4allHBIMM BEJIMYMHAMHU 6
6 O06001eHne U cucTeMaTU3alus 3HAaHUN 11 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

I'pad, cBsa3ubIi Tpad,
MIpeJICTaBICHHE 3aJIa4H C
oMoIIbo rpada
Crenensp (BaJIEGHTHOCTD)
BepiuHsbL. [IyTh B rpade.
Llenu 1 MUKIBL

KoaudecTBO 4acoB

KonTposbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PecypChl

https://m.edsoo.ru/DNVFQSSRQ

https://m.edsoo.ru/UXI4HCLA1

I'padst Ha mockocTu. JlepeBo
CIIy4alHOT'O YKCIIEpUMEHTA

https://m.edsoo0.ru/24XFA5016

CiyualiHple SKCIIEPUMEHTHI
(OmBITHI) U CiTy4aiiHbIE
COOBITHS. DIIEeMEHTapHbIE
cOOBITHS (MCXO/bI)

BepositHOCTE citydyaitHOTO
coOwITUs. BepositHoCcTH
COOBITHH B OIBITaxX C
PaBHOBO3MOKHBIMU
3JI€MEHTapPHBIMUA COOBITUSIMHU

BepositHOCTB citydyaitHOTO
coOwITHs. BepositHOCTH
COOBITHH B OIBITAX C
PaBHOBO3MOKHBIMU
AJI€MEHTapPHBIMUA COOBITUSIMHU

https://m.edsoo.ru/JIIN2M7PO

https://m.eds00.ru/8S3C8YCML

https://m.edsoo.ru/N2R1G2PJ5




[Tepeceuenue, 0ObeTMHECHUE
MHOJKECTB U COOBITHIA,
MIPOTHUBOMOJIOKHBIE COOBITHSI.
Dopmyiia CIOKEHUS
BEPOATHOCTEMN

https://m.edsoo.ru/183Y3INKOQ

10

YcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
®opmyiia yCI0BHOU
BEPOSITHOCTH

VYcnoBHast BEpOSITHOCTb.
YMHOXEHUE BEPOSITHOCTEN.
dopmyiia yCI0BHOU
BEPOSITHOCTH

®opmyna noaHOMN
BEPOSTHOCTH

https://m.edsoo.ru/W5ZFDS3AA

https://m.edsoo.ru/ORLGTZ9K7

https://m.edsoo.ru/UNX09C5LX

11

®opmyna baieca.
He3zaBucumsbie coObITHSA

https://m.edsoo.ru/NYF9VJ6R6

12

13

14

Komb6unaropHoe npasuio
yMHOXkeHus. [lepectanoBku n
(bakropuan

Uucno coueraHui.
Tpeyronbuuk Iackans

®opmyna ounoma HeroToHa

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y15CS8R20

https://m.edsoo.ru/ABSANVGJH

15

16

KonTponbnas padora Nel:
"I'pads1, BeposiTHOCTH,
MHO>K€CTBa, KOMOWHaTOpuKa"
bunapHbIi Cly4alHBIN OIBIT
(ucmipiTaHUe), ycnex u

https://m.edsoo.ru/Q3DKAYADF

https://m.edsoo.ru/IY4T46JQ6




17

18

Heynauda. HezaBucumslie
ucneltanud. Cepus
HE3aBHCHUMBbIX UCIIBITAHUHN 10
IIEPBOTO ycrexa

Cepust HE3aBUCHMBIX
UCTIBITAHUH JIO TIEPBOTO
ycrexa

Cepus HE3aBUCHMBIX
ucnbITanuilt bepnymum

https://m.edsoo.ru/Q1KT2Y9IU

https://m.edsoo.ru/HIWIZ7FD8

19

20

21

22

23

CrnyualiHblii BEIOOD U3
KOHEYHOHN COBOKYITHOCTH

[IpakTrueckas padoTa ¢
HUCII0JIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL

CrnyuaiiHas BeJIM4YMHA.
Pacnpenenenune
BEpOATHOCTEN. J{narpamma
pacnpezeneHus

Onepanuu Haj Clly4ailHbIMU
BenmurHaMu. [Ipumepsl
pacnipenenenuil. bunapHas
Cly4aiiHas BeJIMYMHA
I'eomeTpuueckoe
pacrpeieneHue.
bunomuansHoE
pacrpeneneHue

https://m.edsoo.ru/VCL7PSU0X

https://m.edsoo.ru/NE69IMIZJO

https://m.edsoo.ru/SMFB4W 1JM

https://m.edsoo.ru/C6TDDUNJ8

https://m.edsoo.ru/JTT2F54GL

24

MateMmaTtudeckoe OXKugaHue
CIIy4aifHOM BEJTMYUHBI.

https://m.edsoo.ru/77276Y7KB




25

26

27

CoBMecTHOE pacrpeneneHue
JBYX CIIy4alHbIX BEJTUYHUH

HeszaBucumpble cinyvaiinbie
BennuuHbl. CBOMCTBA
MaTEeMaTHYeCKOI0 OKUJaHUSI.
Matemaruueckoe 0xKHIaHne
OMHApHOI CTy4yaiiHOM
BEJIMYUHBI

MaremaTH4uecKoe OKHIaHue
FEOMETPHYECKOTO H
OMHOMUAJILHOTO
pacrpeeneHui

HI/ICHepCI/IH H CTAaHAAPTHOC
OTKJIOHCHHC

https://m.edsoo.ru/N9D71J9PM

https://m.edsoo.ru/COHWOBTQQ

https://m.edsoo.ru/BGX67VSNV

28

Jucnepcust OuHapHOU
CIIy4ailHOM BEJTMYUHBI.
CoiicTBa aucrepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

MaremMatudeckoe OKUgaHne
MPOU3BEJCHUS U AUCTIEPCUS
CYMMBI HE3aBUCUMBIX
CIIyYalHBIX BEJIMYHH

https://m.edsoo.ru/K52203JU2

30

Jucnepcusi OMHOMUAIBHOTO
pacrpeieneHus.
[IpakTuueckas pabora c
HCIIOIL30BaHUEM
AJIEKTPOHHBIX TaOJIHUIIL

https://m.edsoo.ru/BOWSYV6LT

31

Z[I/ICHepCI/IH " CTaHOApPTHOC
OTKJIOHCHHUE T'COMETPUUCCKOTO
pacrnpeaciiCHus. .

https://m.edsoo.ru/NSGZU1L92




[IpakTnueckas padbota ¢
HCIIOJIL30BAHUEM
ANEKTPOHHBIX TAOJIHII

O06001IeHNEe 1

32 . 1 https://m.edsoo0.ru/K2Y9U56JG
CHCTEMATH3AIHs 3HAHWI
KonrtponbHast pabora No2:
"N b .

33 CTBITAHIA HEPHYILH | hitps://m.edso0.r/EZTQSAO60
CiyJaliHble BEJIMYHHBI U
pacnpenenenus"
00600

34 ODHICHHC 1 5 1 hitps://m.edsoo.rw/ZEKKZP13]
cUCTEMaTU3alUsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Hepasencto YeOrnIena.
Teopema YeoOrimena. Teopema
bepaymnu. 3akoH 60abIIMX
yucel

Hepasenctso YeObimena.
Teopema YeoOnimena. Teopema
bepnymnu. 3akoH 60abIIMX
yucen

KoauuecTBO 9acoB

KonTposbHbie

Bcero
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYEeHUS

DJIeKTpOHHbIe UG pPOBbIE
o0pa3oBaTe/IbHbIE PecypChl

https://m.edsoo.ru/E25IPS7YZ

https://m.edsoo.ru/84DPQY5US

Hepasenctso YeObimena.
Teopema YeoOnimena. Teopema
bepnynnu. 3akoH 60nbIIMX
qucen

https://m.edsoo.ru/795RTYVP7

Bri0opounsIil MmeTo
HUCCIEeN0BaHuN

https://m.edsoo.ru/T3HDIU6RS

[TpakTrdeckas paboTa ¢
UCIIOJTb30BAHUEM 3JICKTPOHHBIX
TaOIHUIL

I'enepanibHast COBOKYNHOCTD U
ClTy4aifHasi BEHIOOpPKa.
3HAKOMCTBO C BBIOOPOUYHBIMHU
xapaktepuctukamu. OneHka
CpPEIHErO0 U IUCIEPCUU
TE€HEPAIBHON COBOKYITHOCTH C

https://m.edsoo.ru/79181HPHP

https://m.edsoo.ru/1234058PN




IIOMOIIBIO BBI60pO‘IHI)IX
XapaKTCPUCTHUK

I'eHepaiibHast COBOKYITHOCTb U
cilydaiiHasi BbIOOpKa.
3HaKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OLeHKa
CPEIHETO U IUCIIEPCHH
TE€HEPAIIBHON COBOKYITHOCTH C
IIOMOIIbIO BEIOOPOUHBIX
XapaKTEPUCTHUK

https://m.edsoo.ru/UFS5LUWZX

10

O1ieHUBaHUE BEPOATHOCTEH
COOBITHH 1O BBIOOpKE

CrarucTtuyeckas TUIIoTe3a.
[TpoBepka mpoCTEHIINX TUTIOTE3
C TIOMOIIIbIO CBOWCTB
M3YUYEHHBIX pacnpeneaeHui

Craructuyeckasi runoresa.
IIpoBepka IpOCTEUIINX TUIIOTES
C IOMOIIBIO CBOMCTB
U3Y4YEHHBIX pacIpeneleHun

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5VIR 1

https://m.edsoo.ru/6VQ7TWZS6U

11

[IpakTuueckas pabora c
UCIIOJIb30BaHUEM JIEKTPOHHBIX
TabIuUIL

https://m.edsoo.ru/ASKODEFOW

12

[IprumMepsl HEPEPBIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIUS
MJIOTHOCTH BEPOATHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHOMEpHOE pacnpeneneHue.
IIpumepsl 3a1a4, TPUBOASIIAX

https://m.edsoo.ru/TBYPVVI96N




14

K [TI0Ka3aTeIbHOMY U K
HOPMAJIBHOMY PAaCIIpEIECICHUSIM
@yHKIMS INIOTHOCTH
BEPOATHOCTH I10KA3aTEIBLHOTO
pacnpezneneHus

https://m.edsoo.ru/0OTSV4ANSGH

15

DyHKIMSA INIOTHOCTH
BEPOATHOCTH HOPMAJIBHOTO
pacnpeneneHus

https://m.edsoo.ru/3BEDF3PKL

16

[TocnenoBarenbHOCTD
OJIMHOYHBIX HE3aBUCUMBIX
coObITuil. [Ipumep 3anauu,
MIPUBOJSIIEH K PaCIpEICICHUIO
Ilyaccona

https://m.edsoo.ru/D45SHUB3GM

17

18

19

[IpakTuueckas pabora c
UCIIOJIb30BAHUEM DJICKTPOHHBIX
TabIunI

KoBapuanus 1Byx ciy4dailHbIX
BennuuH. Koapdunuenrt
KOPPEISIIIH

CoBMecTHBIC HAOMIOIEHUS IBYX
BEJIMYUH

https://m.edsoo.ru/6XKX4ZTI1F

https://m.edsoo.ru/CLXUTCA37

https://m.edsoo.ru/HROCOPOZ9

20

Br16opounslii ko3 duireHT
KOppesIIU

https://m.edsoo.ru/SL2HPVEAB

21

22

Paznuune mexy TMHEMHON
CBSI3bIO U IPUYUHHO-
CIIEICTBEHHOH CBS3BLIO

JIuneiinas perpeccus

https://m.edsoo.ru/DQ77BBBIP

https://m.edsoo.ru/F2NT3RIIG




23

24

25

[TpakTrdeckas padoTa ¢
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOIUIL

[IpencraBnenue TaHHBIX C
MTOMOIIBIO TAOJIUIT U JUATPAMM,
olucareabHasi CTATUCTUKA

OmBITHI ¢ PAaBHOBO3MOKHBIMU
QJICMCHTAPHBIMHA COOBITUSIMU

https://m.edsoo.ru/I9LGE6B45

https://m.edsoo.ru/JHOWUMG6V3

https://m.edsoo.ru/XLU9T8DVR

26

27

28

29

Brruncinenue BepossTHOCTEM
COOBITUH C TPUMEHEHUEM
opmy

Brruncnenue BeposiTHOCTEH
COOBITHI ¢ TPUMEHEHUEM
rpadUuecKUX METO/IOB:
KOOpPJMHATHASI psiMasi, IEPEBO,
nuarpamma Oitniepa

CiyualiHple BETUYHHBI U
pacnpeneneHus
Marematnueckoe 0KUIaHUE
CIIy4allHO! BEIUYMHBI

https://m.edsoo.ru/661 M9IPXR

https://m.edsoo.ru/2WSLLMRF6

https://m.edsoo.ru/CVIY1CQSA

https://m.edsoo.ru/FQJOJIKXY

30

31

32

Maremarudeckoe oXugaHue
CIIy4ailHOM BEJINYHHBI

KonTtponbHas pabora:
"BeposTHOCTB M cTaTUCTHKA"

Brruncnenue BepostHocTel
COOBITHIH ¢ IPUMEHEHHUEM
bopmy 1 rpapuUecKuX
METOJI0B
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Brrunciienue BeposTHOCTEM
COOBITHH ¢ TPUMEHEHUEM
dbopMyIt 1 TpadUIECKUX
METO/I0B

CiyyaliHble BEJIMYUHBI U
pacrpezeneHusl.
MaremaTrueckoe OXuAaHue
CIIy4ailHOM BEJIMYMHBI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM NMPOIrPaMMbI CpeiHero o0mero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
60 OnepupoBaTh NOHATHSAMH: CpeAHee apudMeThdeckoe, MeauaHa,
' HauOoJIbIlIee, HAUMEHbIIEE 3HAUEHUE, pa3MaX MaCCUBA YHCIIOBbIX JAHHBIX
OnepupoBaTh MOHATUAMU: CTyYalHBIH SKCIEPUMEHT (OIbIT) U CIydaiHOe
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApHBIA HCXOA) CIy4alHOro
6.3 ONbITa; HAXOJIUTh BEPOSITHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU
CIly4aifHBIMU COOBITHUSIMU, HAXOJAUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YYEHHBIX CIyYailHbIX S3KCIIEPUMEHTAX
Haxonute M ¢GopMyaMpoBaTh COOBITHS: IepeceueHHe U OObeAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE TaHHOMY COOBITHIO;
’ M0JIb30BAThCA  JUarpaMmMamMu  Oinepa #u  (GOpMYJIOH  CIOXKEHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTb NOHATUSAMH: YCIOBHAas BEPOATHOCTb, HE3aBUCUMBIE
6.5 COOBITHS; HAXOJIUTh BEPOSTHOCTU C TMOMOIIBIO MpaBUiIa YMHOXKEHUS, C
IIOMOUIBIO AE€PEBA CIIyYallHOTO OIIBITA
6.6 [TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aj1a4
OnepupoBaThb NOHATHAMU: MCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs
6.7 UCIBITaHUH, yCIeX U HeyJaua; HaXOJAUThb BEPOATHOCTU COOBITUHN B CEpUU
' HE3aBHCHUMBIX MCIIBITAHUN /10 MEPBOrO yCHeXa, HaXOIUTh BEPOATHOCTH
coObITHIi B cepuH UcTibITaHul bepHym
6.8 OnepupoBaTb NOHATUSMM: CllydaliHas BEJIWYMHA, PACIpPENEICHHE
' BEPOATHOCTEMH, ArarpaMma pacrpezesieHus
11 KJIACC
Kon "
IIpoBepsiemble nIpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl CpeHero o01ero od0pa3oBaHusi
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSTHOCTH  3HAYEHUW  CIAyYallHOM  BEJIIMYUHBINO

pacnpeaciiCHMIO Ujin C IOMOILIbIO JUarpamMm




OHGpI/IpOBaTB MOHATHEM MATCMATHUYCCKOI'o OXHJaHUA, NPUBOIHUTH
IIPUMEPHI TOI'O, KaK MPUMEHACTCA MaTEMATHICCKOC OKUJaHNEC cnyqaﬁHoﬁ

52 BEJIMYMHBI, HAXOAUTh MaTEeMaTHYECKOE OXHJaHWE IO JIaHHOMY
pacrpezeieHUIo

53 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIIINX YHCE

5.4 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacpeieICHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEeHT CO/leP:KAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBnenne maHHBIX C MOMONIbI0  Tabaui, u  amarpamMm. CpenHee
apudMeTHYeCKoe, MeauaHa, HauOOJbIIee W HAWMMCHbBIIEE 3HAUCHHUS, pa3Max,
JTUCTIEPCHS ¥ CTaHAAPTHOE OTKJIOHEHHME YMCIIOBBIX HAOOPOB

ChydvaiiHble SKCIIEPHUMEHTHI (OMBITHI) W CIIy4ailHbIe COOBITHSA. DIIEMEHTapHBIC
coObITUst  (MCXO/bI). BeposATHOCTh Ciy4ailHOro CoObITHSA. BiaM30CTh YacTOTHIM
BEPOSATHOCTH COObITHIA. Ciy4aliHbIe OTBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSAMH. BEepOSTHOCTH COOBITHIA B OIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITUSIMHA

Onepanuu Hax COOBITUSMHU: TIEpeceYeHHe, OObEeIUHEHUE, MPOTUBOMOIOKHBIC
coObiTud. uarpammel Ditnepa. Gopmyna caoxkeHUs: BEpOSATHOCTEN

6.4

6.5

6.6

VYcnoBHas  BEpOSATHOCTb. YMHOXKEHHME BEpOATHOCTEH. [lepeBo  cirydailHOro
skcniepuMmenTa. dopmysia mosiHoM BeposiTHOCTH. HezaBucrumbie cCOObITHS

KomOunatopHoe mnpaBwio yMmHoxeHus. [lepectanoBku u ¢akropuan. Yucno
coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeloToHa
bunapHblif ciay4aliHblii ONBIT (MCHBITAHME), ycmex M Heynada. HesaBucumeble

UCIIBITaHUA. CepI/IH HE3aBUCHUMBIX HCIBITAHUH 10 NepBoOro  yCIricxa. CepI/Iﬂ
HE3aBUCHUMBIX UCIIBITAHUN BepHy.]'IJ'II/I

6.7

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposTHocTel. Jluarpamma pacrpeeneHus.
[Ipumeps! pacnpesiesieHnit, B TOM YHCIIE T€OMETPUUYECKOEN OMHOMUAIBHOE

11 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

UucnoBble XapakTEPUCTUKHU CIIyYalHBIX BEJIMYMH: MATEMaTHYECKOE OKHIAHHE,
AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHUC. HpI/IMepI)I MPUMEHCHUA MAaTEMATHYCCKOT'O
OXKUJaHMs, B TOM YHUCIIE B 3a/ladyaX U3 MOBCEJIHEBHOM >KM3HU. MaTemaTHuecKkoe
OXKHMJIaHWE OWHAPHOW CITyYallHOW BEMWYWHBI. MaTeMaTuueckoe OXUIAaHUE CYMMBbI
CIIy4aiHbIX BeTMYMH. MaTeMaTHuecKoe OKUAaHUE U TUCTIEPCUS T€OMETPUUECKOTO
1 OMHOMHUAJIBHOTO pacIpeaesieHHH

5.2

3akoH OOJBIINX YHUCEN U €ro poJib B HayKe, MpUpoje u obmiecTBe. BrIOOpoUHBIi
METOJI CCIICNOBAaHUI




IIpuMepsl HENpEpBIBHBIX  ClOydalHbIX BeauyuH. [loHATHE O IJIOTHOCTH
53 pacnpezenenus. 3afady, IpUBOJAIIME K HOPMaIbHOMY pacnpeneneHuto. I[lonstue
0 HOpPMaJIbHOM paclpeaeIeHUN



IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BnageHnne MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ady;
yMeHHe (OpMYJIMpPOBaTh M OINEPUPOBATH IMOHATHSAMU: OIPECIICHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSATH UX; yMEeHUE (HOpMyITUpOBaTH
0o0paTHOE W HPOTUBOIOJIOKHOE YTBEPXkKAECHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PACCYXKACHHMS IIPpU PpEUICHUM 3ajad,
OLICHUBATh  JIOTUYECKYIO  IIPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
OIEPUPOBATH MOHATUAMU: MHOXECTBO, IIOJAMHOKECTBO, OIEpAaLlMU Hal
MHOXECTBAMHU; yMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJIs OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aja4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX MPEIMETOB; yMEHHE
ONepHpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh rpachI ITpU pCUHICHUU 3aaa4

YMeHue onepupoBaTh MOHATHAMM: HATypajbHOE YHUCIIO, LIEI0€ YHUCIIO,
CTETIeHb C IIEJBIM TI0Ka3aTeeM, KOPEeHb HaTypaIbHOW CTETNIEHH, CTEIICHb
C palMOHAIBHBIM  IOKa3aTeleM, CTeNeHb C  JIeHCTBUTENIbHBIM
NoKa3zaTeneM, JIorapu(M 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
INPOMU3BOJIHOTO YHCIA, OCTaTOK IO MOJYJIIO, PAallMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIbIX,
palMOHANBHBIX, JICHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JICIMMOCTH, HAUMEHBIIUI OOIIMI JeauTeNnh U HauMEHbIee
of1mee kpaTHOe, anroput™M EBKinaa npu pemeHnyn 3amaad; 3HaKOMCTBO €
pPa3NMYHBIMM ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CYMCJICHHUS; yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAYEHUH M MpeoOpa3oBaHMs BBIPAKEHUH CO
CTENEeHsAMHU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX

BBIpa)KeHHﬁ; YMEHUEC ONECPpHUPOBATH IMOHATHAMHU: ITOCICAOBATCIBHOCTD,




apudMeTHIecKas mporpeccus, FTeOMEeTpHUIEcKasi porpeccus, 0eCKOHEYHO
yObIBaloIasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHE  3a]aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C IIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHUE ONEepUpOBaTh NOHATUSAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIC YHCIIa, MOAYJIb M apTyMEHT KOMILJIEKCHOTO 4Hcia, ¢popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckasi, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb NPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUICKCHBIMU ~ YMCJIAaMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHSAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBaTh MOHATUSMU: PALlMOHAIBHBIE, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PaBHOCHJIBHOCTD
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHHUE peularb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MIPHUEMOB; pELIATH
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MaTEMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM )KU3HU

YMeHue onepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (YyHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMHU, HauOoJblllee ¥ HaMMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXKYTKE, HelIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIUY, 1epBasi ¥ BTOpasi Mpou3BoAHAs (DYHKLUHU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINR
MHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIHH;, yMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIMN (YHKIHH, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOAHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HcCieloBaHUS (YyHKIUH,
HAXOJUTh HaWOOJbIINE W HAMMEHBIIWE 3HAueHUsS (DYHKIMI; CTPOUTH
rpauKi MHOTOWIEHOB € UCIOJIb30BAHUEM allapara MaTeMaTH4eCKOro
aHaINM3a; NPUMEHITh NPOU3BOJAHYIO Il HAXOXKIEHUS HaWIy4IIero
pellleHus] B NPUKIAJHBIX, B TOM 4YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nYeCKUX 3a7a4ax; HAXOAUTh TUIOMIAANA U 00BEMBI PUTYP C TTOMOIIBHIO




HHTCrpaia;, NpuBOAUTL NPUMCPbI MATCMATHYCCKOI0 MOACIIMPOBAHUA C

noMouibio AudQepeHnanbHbIX ypaBHEHUN

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMH, TOKa3arenbHass M Jiorapudmuyeckas (QyHKUUH; yYMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMN, BBHIIOIHATH MPE0oOpa3OBaHUS
rpaduKoB (PyHKIUH, NCIOIB30BATH I'PAQUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PEUICHUU 3a]a4 U3 APYTUX YYEOHBIX NMPEIMETOB H
3ajlay U3 peasIbHOM JKU3HU; BBIpAXaTh (POPMyJIaMU 3aBUCHUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (PyHKINHA IS peTeHHsI
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, 10JIM U YacTH, Ha JABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00J1aCTH yNpaBJIEHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYCHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEINPOBAThH
peanbHBIE CHUTyallMd Ha SA3BIKE MATEMAaTUKH; COCTABIATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yabTaT

YMeHue onepupoBaTh HOHATHAMU: cpe/iHee apu(MeTHIecKoe, MeIuaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max, JUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIOBOTO Ha0Opa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATD
nH(popMaIrio, MPEJACTaBICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXKaroIIlyI0 CBOICTBA pEaJIbHBIX MTPOLIECCOB U SBJICHUN; IPEICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPECTB; I'pa)uueCKH NCCIIE0BATh COBMECTHBIE
HAOJIOZEHNsT C TIOMOILNBIO JMarpaMM pacCeMBaHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIy4aHbIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIyYalHOIO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUUecKuX METOJOB; MPUMEHSThH
(GopMyJbl CIOXKEHHUS UM YMHOXEHHUs BEpOSITHOCTEH, (popMyily IMOJIHOH
BEpOSATHOCTH, (hopmyiy bepryiu, komOuHaTopHbIe (HaKThl U HOPMYIIBI;
OLICHUBATb BEPOSITHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBaThH
NOHATUSIMM: CllydailHas BeEJIMYMHA, PpACIpPECICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHMUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIOHEHHE
CIlydailHOW BENWYHMHBI, (YHKIUH paclpelesieHusi ©  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTeJIbHOIO U HOPMAJIBHOIO PACHpPENEICHUI;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeaeaeHuil s
peleHus 3a7ady; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH IHPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, [IEPECTAHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U paCCYKACHMS ISl peIlIeHus 3a/1a4;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETIb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHHM YroOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPEIIMBAKOIINECA IpSMBIE,
MapaJuIeIbHOCTh U NMEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY HPSAMBIMH, YroJl MEXAY HPSAMOM M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSTHAE MEXK/y TUIOCKOCTAMM; YMEHHUE MCIOJIb30BaTh IIPH
peLIeHNH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLErO0 MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUTYpbl, 00bEM GUTYDBI,
MHOTOTPaHHUK, [TPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajuienenunen, HOpusMma, Nupampaa, (GuUrypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTH TNHPAMU[BI, MPU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,

IPSAMOYTOJIBHOTO IapaJulelieuIela, TUpaMUAbl, IPU3MBI, LWIAH]IPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIDA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs], UX CEYEHHUS, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE MIPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(dbopMyIHpOBaTH ONpEACICHUS N3ydaeMbIX (PUTyp, BBIIABUTATH THIIOTE3bI
0 CBOICTBax U MpHU3HAKaX reOMETPUYECKUX (puryp, o00CHOBHIBATH WM
ONpoOBEpraTh MX; yMEHHE TPOBOAWTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBITOJIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKCHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE MOA0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYphI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T€OMETPUYECKHE OTHOIICHHUS
IPY PEeLICHUH 3a/1a4; HaXOAUTh FTeOMETPUYECKHE BETUYMHBI (JUTMHA, YToJ,
TI0Iaab, 00BEM) IPH PEHICHUH 3a/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(MHA, Yroi, TUIOMmah, O0O0BEM, IUIONIAIhb MOBEPXHOCTH), WCHOJIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cdepbl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunesa, MUPaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHHE 00BEMOB MOJIOOHBIX QUTYP
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YMeH#ne oneprupoBaTh MOHATUSIMHU: MPSIMOYTOJbHAS CHCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3jioXKeHHe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, Yrol MEXKIY
BEKTOpAaMU; YMEHHE HCIIOIH30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUTSL pelIeHHs] TEeOMETPUYECKHX 3alad | 3afad JAPYTux y4eOHBIX

IIPEAMETOB

13

YMmeHue BbIOMpaTh MOAXOIAIIMNA METOA s PpeIHICHUs 33a1a4H;
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKUM B M3Y4YEHUM IPUPOIAHBIX H
OOIIIECTBEHHBIX TPOIIECCOB UM  SBICHHUI; yMEHHE pacro3HaBaTb

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH




IIPpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTHYeCKOM HayKH




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

EI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbnsle u nesnsie yucna. [IpusHaku e1uMOCTH LENbIX YUCell
12 Panmonanbubie yncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, MPOIECHTHI,
’ OCCKOHEYHBIC NTEPUOUUCCKHUE IPOOH
13 Apudmernueckuii  KOpeHb  HaTypalbHOW  cremeHu.  JleHcTBua ¢
. apu(MeTHUECKUMH KOPHIMHU HaTypaibHOH cTeNeHn
14 Crenenp ¢ nensiM nokasartesneM. CTelneHb ¢ PallMOHAIBHBIM IIOKa3aTENIEM.
' CBolicTBa CTENIEHU
L5 CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapugm umucna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
JeiicTBuTenpHble uncna. ApupMeTHYecKUe omepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yyciaMu. [IpubnuxEHHbIE BBIYMCICHUS, IPaBUJa OKPYIJIEHUS, NPUKUIKA U
OLICHKA PE3YJIbTATa BHIYUCICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppannoHanpHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JOrapupMUUECKie ypPaBHEHHS
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBa
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHUN. ONpeaenuTesIb MaTpUILbL
3 OyHKUIUYU U TpadUKU




Oynkuus, crocoos! 3ananus pynkuun. ['paduk ¢pynkuuu. Bzaumuo oopaTHble

> ¢yskuuu. YétHele n Heu€éTHble GyHKUMU. [lepuoauueckue GpyHKum
Ob6nactp ompezneneHuss ¥ MHOXKECTBO 3HadeHWU (yHkuuu. Hymmu ¢yskumu.
39 [TpomexxyTku 3HaKONOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIHH.
' MakcumyMmbl 1 MUHUMYMBI GyHKIMU. HanGonbliee 1 HauMeHbllee 3HaUeHHE
(GYHKIHU Ha TPOMEKYTKE
13 Crenennast GyHKIMS ¢ HATypaldbHBIM U LENBIM IMOKaszareiaeMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢GyHknwid. CBoHCTBa (YHKIHH,
' HENpEepbIBHBIX HA OTPEe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
1.8 Apudmernueckass W TeoMmeTpuyeckas mnporpeccun. Dopmyna CIOXHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonnas Gynkuuu. [IponsBoaHbIe 31eMEHTAPHBIX GYHKLINN
[TpumeHeHne NPOU3BOJHON K HMCCIEIOBAHUIO (YHKIMH HA MOHOTOHHOCTh U
4.2 SKCTpeMyMbl. HaxosxieHre HanOobIIero 1 HAaMMEHbBIIETO 3HAUSHUST (PYHKITHH
Ha OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHoxecTBO, onepanuy HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
52 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpanHuKu
7.4 Terna u MOBEpXHOCTH BPAIICHUS




‘ 7.5 ‘ Koopaunatsl u BeKTOpBI
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