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IHHOACHUTEJIBHASA 3AIIMCKA

VY4eOuslif kypc «BeposSTHOCTb U CTAaTUCTUKA» YIIIyOJIEHHOTO YPOBHS SIBISIETCS MPOJOKEHUEM
U Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca yriiyOJIE€HHOTO ypOBHS Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus. Y4eOHbIM Kypc IMpenHa3HaueH s GOpMUPOBaHUSA y OOYYAIOIIMXCS CTaTUCTHYECKON
KYJIbTYpbl W TIOHMMAaHHSI POJU TEOPUH BEPOSTHOCTEM KaK MATEMaTHYECKOrO0 HMHCTPYMEHTa JIs
U3Y4YCHUsI CIy4yallHBIX COOBITUH, BeIMYMH W mpoueccoB. I[Ipum u3yuenum kypca oboramarorcs
mpencTaBicHusl OOydYalomuXcsli O METOoJaX WCCIEAOBaHUS WM3MEHYMBOIO MHpA, pPa3BUBACTCS
MMOHMMAaHKUE 3HAYUMOCTH U OOLIHOCTH MAaTeMaTH4YEeCKHX METOJOB MO3HAHUSA KaK HEOThEMJIEMOI YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHU.

Copepxanre y4eOHOTO Kypca HANpaBICHO HA 3aKPEIUICHHE 3HAHWH, IIOJYYCHHBIX TIpU
M3YYEHHH Kypca Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, U Ha Pa3BUTHE IPEACTABICHHUI O
CIIy4allHBIX BEJIMYMHAX M B3aHMMOCBS3SIX MEX]Yy HUMH Ha BaXKHBIX IPUMEpax, CIOKETbl KOTOPBIX
MOYEPIHYTHl M3 OKpYyXarouiero mupa. B pesynprate y oOyyarommxcs IO0JDKHO CHOPMHUPOBATHCS
MIPEJICTABICHUE O HanOoJiee yIMOTPEOUTEIBHBIX H OOIIUX MAaTEMAaTHUYECKUX MOJIEISAX, UCIOJIb3YEeMbIX
JUIS OTMHCAHUS AHTPOIOMETPUYECKUX M JeMOrpaHuuecKux BEJIUYUH, MOTPEIIHOCTEH B pa3iHyHbIC
poia U3MEPEHUsSIX, JIUTEIHLHOCTH OE€30TKAa3HOM pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHUK
MacCOBBIX SIBJICHHMI U TPOLECCOB B oOIIecTBe. YUeOHBIM Kypc sBisieTcs 0a30il Aisi OCBOGHUs
BEPOSITHOCTHO-CTATUCTUYECKUX METOJI0B, HEOOXOIMMBIX CICIHAINCTaM HE TOJIBKO HHXKEHEPHBIX
CHEUUAJIbHOCTEN, HO TaKKE COLMAIBHBIX M IICUXOJOTMYECKHUX, ITOCKOJIBKY COBPEMEHHbBIE
OOIICCTBCHHBIE HAYKW B 3HAYUTEILHOM MEpe HCIIOJIB3YIOT amnmapar aHajn3a OOJBIIMX JIaHHBIX.
LlenTpanpHyt0 dYacTb Yy4yeOHOrO Kypca 3aHUMaeT OOCYKIEHHE 3aKOHAa OONbIINX YHCEeN —
(yHIIaMEHTAIBHOTO 3aKOHA TIPUPO/IBI, UMEIOIIETO MATEMAaTHICCKYIO (pOopMaTH3aIHIo.

B cootBercTBUM € yKa3aHHBIMU LEISIMH B CTPYKType yueOHoro kypca «BeposiTHOCTh U
CTaTUCTUKA» Ha yriayOJE€HHOM YPOBHE BBIJICJICHBI OCHOBHBIE COEp KaTeibHble TUHUU: «CiydailHbie
COOBITUS U BEPOATHOCTH» U «CiydaifHble BETUYUHBI M 3aKOH OOJBIINX YHCET.

[ToMUMO OCHOBHBIX JUHUU B y4€OHBIM KypC BKJIFOUEHBI DJIEMEHTHI TE€OpUU TpadoB U Teopuu
MHOKECTB, HEOOXOJMMBIE AJis TMOJTHOLEHHOTO OCBOEHHUS MarepHala IaHHOrO y4eOHOro Kypca u
CMEXHBIX MaTEMaTUUECKUX YI€OHBIX KYPCOB.

Copmepxanne nuHHM «CiydailHble COOBITHS U BEPOSTHOCTH» CIYXKUT OCHOBOW s
(GhopMHUpPOBaHMS TIPEACTABICHUM O pacHpeleNieHUd BEPOSTHOCTEH MEXIY 3HAUCHHUSIMU CIydalHBIX
BEJMYUH. BakHyr0o 4acTh B ATOW COAEPKATEIbHON JIMHUM 3aHUMAET U3YYEHHE FeOMETPUYECKOrO U
OMHOMHAJIBHOTO paclpeie]ICHu U 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMHU — MOKa3aTeIbHBIM U
HOPMAaJIbHBIM pacipeieICHUsIMH.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMH CIYYallHBIMH BEJIMYMHAMH U PaCTIpeeICHUSIMU,
aKIEHTUPYIOT BHUMAHUE O0YYarOMIMXCs HA ONMUCAHUU M U3YYCHHH CIy4YallHBIX SIBICHUN C TTOMOIIBIO
HeNpepbIBHBIX  (QyHKIMNA. OCHOBHOE BHHUMAaHUE YJICSIETCS TOKA3aTeIbHOMY W HOPMaJIbHOMY
pacrpeieeHusIM.

B yueGHOM Kypce mpemycMaTpUBaETCsl 03HAKOMHUTEIBFHOE N3YUEHUE CBSI3U MEXKIY CIYIalHBIMU
BEJIMYMHAMU M OMHMCAHUE ATOU CBS3U C MOMOIIBI0 KOAIPPUIIMEHTa KOPPENAIUA H €r0 BEIOOPOYHOTO
aHajora. DTH 3JIEMEHTBI COJCPKAHUS PAa3BUBAIOT TeMy «JlMarpamMmbl paccenBaHUs», U3YYEHHYIO Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, © BO MHOTOM OMUPAIOTCS HAa CBEJCHHS U3 KYpCOB alreOpsl U
T€OMETPHUH.

Emé oaun snemMeHT cojaepxaHus, KOTOPBIM Ipeajaraercss Ha O3HAKOMUTEIBHOM YpPOBHE —
MOCJIEIOBATEILHOCTh CIIYYallHBIX HE3aBHUCHUMBIX COOBITHI, HACTYNAIOMHUX B EIWHUIYY BPEMEHHU.
O3HakOMJICHHE C pacIpelle]ICeHHeM BEpOSTHOCTEH KOJMYECTBAa TaKMX COOBITHI HOCHUT Pa3BUBAIOIIUN
XapakTep W SBISETCA aKTyaldbHBIM IS OyAaymux aOWTYypHUEHTOB, MOCTYMAIOMUX Ha YydeOHBIE
CHEINAIbHOCTH, CBS3aHHBIE C OOIECTBEHHBIMU HAYKaMH, ICUXOJIOTUEH U YIIPABICHUEM.

Ha wuzyuenue yuebGHOro kypca «BeposSTHOCT, W CTaTHCTHKa» Ha YIIIyOJEHHOM YpPOBHE
orBoautcs 68 ydacoB: B 10 kmacce — 34 uvaca (1 wac B Hepemo), B 11 kmacce — 34 yvaca (1 yac B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBsa3ubIil Tpad, myTtu B rpade: nukibl u 1enu. CteneHs (BaJ€HTHOCTH) BepIIHHBL. [ padsbl
HAa IJIOCKOCTH. [lepeBbs.

CayvaiiHple SKCHEpUMEHTHI (ONbITHI) M CilydailHble COOBITUS. OJIEMEHTapHbIE COOBITHS
(ucxonsl). BeposTHOCTH citydalfHOTO COOBITHA. bBAM30CTh YacTOTBI W BEPOSTHOCTU COOBITHIA.
Ciy4aiiHble OIBITHI C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMH COOBITUSMHU.

Onepauuu HaJg COOBITUSAMH: IE€pecedyeHue, OObEJUHEHUE, IPOTUBOIOIOXKHbBIE COOBITHSL.
Huarpammsl Diinepa. @opmyna ciokeHus: BEpOATHOCTEN.

VYcinoBHas BEpOSITHOCTh. YMHOXXEHUE BEpOSITHOCTEH. JlepeBO ClaydailHOro H3KCIEpUMEHTA.
®opmyna noaHoM BeposaTHocTU. Popmyia baiteca. HezaBucumsbie coObITHS.

bunapHbIii cydaiiHbIi ONBIT (MCHIBITaHKE), yelieX U Heynada. He3aBucumele ucnbitanus. Cepus
HE3aBUCHMBIX HCIBITAaHUH 10 TepBoro ycmexa. llepecraHoBkM M ¢akTopuan. Yucio codeTaHuil.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX HcnbITaHUM bepryin. CiydaiiHbli BBIOOP U3 KOHEYHOM COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnpenenenue BepoatHocTeil. Juarpamma pacnpeaenenus. Onepauuun
HaJl CIy4ailHbIMK BEJIMYMHAMH. buHapHas ciydaiiHas BennuuHa. [IpuMepsl pacnpeneneHuid, B TOM
quciie FeOMETPUUEcKOe U ONHOMHUAIBHOE.

CoBMecTHOE pacmpenefieHne JBYX CIydyalHbIX BeJIMYMH. He3aBucuMmble —ciydaiiHbie
BeIMYMHbL.MaTemMaTuyeckoe OXUJaHue ciaydaiHoOM BenuuuHbl (pacnpeaenenus). IIpumepst
IIPUMEHEHUSI MaTeMaTHYeCKOro OKHUJaHHUS (cTpaxoBaHHUe, joTepes). Maremarnueckoe OXHIaHue
OMHapHOM ciy4aiiHOM BeIMUYMHBL. MareMaTHYecKoe OXKUJAAHUE CYMMBl CIIy4alHBIX BEJIUYUH.
MatemaTtuueckoe 0KH/1aHue TEOMETPUYECKOT0 U OMHOMUAIILHOTO paclpeesieHUH.

Jlucniepcust M cTaHAApTHOE OTKJIOHEHHE CllyyailHOM BenumuMHbI (pacnpeznencHus). Jucnepcus
OMHApHOW CIIy4aliHON BeNWYMHBI. MaTreMaTH4ecKoe OKUIaHHE MPOU3BEIEHUS U TUCHEPCHUS CYMMBbI
HE3aBUCHMBIX CIIydyallHbIX BeJWYMH. Jlucmepcus M CTaHIApTHOE OTKJIOHEHHE OWHOMMAIBHOTO
pacnpeneneHus. /lucnepcus U CTaHAAPTHOE OTKIOHEHHE N€OMETPUYECKOTO PaCIIpeCIICHHUS.

11 KJIACC

HepasenctBo YeObrméBa. Teopema YebbrméBa. Teopema bepHymmu. 3akoH OONbIIMX YHCEN.
Brei6opounsiii  MeTo uccienoBaHuil. BpiGopounble xapakTepucTHku. OlieHHBaHHE BEPOSTHOCTU
COOBITHSI TIO BBIOOPOYHBIM JaHHBIM. IIpoBepka NPOCTEHIINX TUMOTE3 C MOMOILBIO HM3YYEHHBIX
pacrnpeieneHuil.

HemnpepsiBuble citydaiiHple BenuyuHbl. [Ipumepsl. DyHKIMA I[UIOTHOCTH  BEPOSTHOCTH
pacnpeneneHusi. PaBHOMEpHOE pachpelesieHMe ¢ €ro CBOWCTBA. 3a/lauyd, MPUBOMSIINE K
II0Ka3aTeIbHOMY pacHpelesIeHNI0. 3a1auk, IPUBOIALINE K HOPMAJIBHOMY pacnpeaeneHuto. OyHkuus
IUIOTHOCTH BEPOSTHOCTU TIOKA3aTEIbHOTO paclpelesieHns, (QYHKIHS IJIOTHOCTH BEPOSTHOCTU
HOPMAaJIBHOTO pactpeneineHns. OyHKIHs INIOTHOCTH U CBOWCTBA HOPMAJIbHOI'O PACIIPECIICHMUS.

[TocnenoBarenbHOCTh  OJMHOYHBIX HE3aBUCHUMBIX COOBITUH. 3agaud, MNPUBOJALIME K
pacupenenenuro [lyaccona.

KoBapuanus nByx cinyuaiiHeix BennuuH. Koadpdunuent nuneiHoi koppemnsiuu. CoBMecTHbIE
HaOII0CHUs BYX BeNUYMH. BbiOOpouHbIil KoapuuueHT Koppeasuuu. Paznuuue Mexay JTuHeHHON
CBA3BIO M IPUYMHHO-CIIEICTBEHHOM CBA3BI0. JIMHENHas perpeccus, MeTo] HAMMEHbIINX KBAaPaTOB.



ILTAHUPYEMBIE PE3YJIbTATbI OCBOEHHSI YYEBHOI'O KYPCA «BEPOATHOCTD
N CTATUCTHUKA» (YITJYBJEHHBIN YPOBEHb) HA YPOBHE CPE/JIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCcKoOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTH T'PAXKIAHCKON MO3UIMK OOYUYAIOMIErocsi KaK aKTMBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUUCKOro O0IIecTBa, MPEACTAaBIEHUE O MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOIENyp I'pa)xJAaHCKOro o0iiecTBa (BbIOOPHI, OIPOCHI U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMH WHCTHTYTaMH B COOTBETCTBHHM C WX (DYHKIUSAMH U
Ha3HA4YCHHEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUICKON Tpa)IaHCKOW HISHTHYHOCTH, YBaXKEHHS K MPOILJIOMY U
HACTOSIIEMY POCCUUCKOM MaTE€MAaTUKH, LEHHOCTHOE OTHOLICHHE K JOCTHXKEHUSM POCCHUCKHX
MaTe€MaTUKOB U POCCUHCKOM MaTeMaTUYeCKOW IIKOJIbI, UCIIOJIb30BAHUE 3TUX JIOCTUKEHUN B IPYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH POCCHICKOro Hapoja, cOpMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUS, ’TUYECKOT0 MOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAyKU U
JESTeTbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAZA B IOCTPOCHHUE YCTOWYMBOTO OYIYILEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas 3CTETUKY MaTEeMaTHYECKMX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJa4, PEUICHHUH, pacCyKICHHH, BOCIPUUMYHBOCTh K MAaTeMaTHYECKHUM acIeKTaM
Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BoCnUTAHMSA:

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYeCKHE 3HAHHUS B MHTEpEcax 3/J0pOBOTO U
6e3omacHOro o0pasa *HU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBBIO (3710pOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, peryispHas (u3nyeckas aKTUBHOCTH), (hHU3HUECKOe
COBEPILICHCTBOBAHNUE IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO;

6) TpyaoBOro BocnuTaHUS:

TOTOBHOCTh K TpPYHIy, OCO3HAHHE LEHHOCTH TPYIOJIOOHUS, HWHTEpeC K pa3IMyHbIM cdepam
npoeccuoHaNbHON JeATENbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOM M €€ MPHIOKEHUSMHU, yMEHUeE
COBepILIaTh OCO3HAHHBIM BBIOOp Oynymiei mpodeccuu M pealn30BbIBATH COOCTBEHHBIE JKU3HEHHBIE
IUIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUeCKOMYy OOpa3oBaHMIO M CaMOOOpa3oBaHHUIO Ha
MIPOTSHKEHUM BCEH KU3HU, TOTOBHOCTH K AKTUBHOMY YYacTHIO B PEIICHHM INPAKTUYECKUX 3ahad
MaTeMaTH4eCKON HalpaBIeHHOCTH;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA:

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIbTYpPbl, IOHMMAaHHWE  BIHUSHUA  COIMAJIBHO-
HKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON CpeJibl, 0CO3HAHHE II100aIbHOTr0
XapakTepa HSKOJIOTMUECKUX MpoOsieM, OpHEeHTalus Ha TNpPUMEHEHHWE MaTeMaTHYeCKUX 3HaHWM ams
peleHus 3a1a4 B 001acTH OKPYKaIOLIeH cpelibl, MJIaHUPOBAHUE TIOCTYIIKOB U OLIEHKH MX BO3MOKHBIX
MOCTEACTBUMN JJISI OKPYKAOIIEN CPEIBI;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd U OOIECTBEHHOH MpakTHKH, MOHMMaHHE MaTeMaTHYeCKOW HayKH Kak cdepbl deroBedecKoi
NeSITEIbHOCTH, 3TANoB €€ pa3BUTUSA U 3HAUMMOCTH JJI Pa3BUTHUS IIUBWIM3ALMU, OBJAJIEHUE S3BIKOM
MaTeMaTUKM M MaTeMaTH4eCKOM KyJbTypoll Kak CpeIACTBOM IIO3HaHWS MHpa, T'OTOBHOCTb
OCYUIIECTBJIATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO IEATEIbHOCTh MHANBUTyAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI



Ilo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe e CTBUS

Ba3oBble Jjornueckue aeiicTBHA:

BBISIBJIATh M XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKKA MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUH MEXAy TOHATUAMH, (OPMYIUPOBATh ONPEICICHUS MOHSITHH, YCTaHAaBIUBATh
CYIIECTBEHHBIN NpHU3HAK KiacCU(UKALMK, OCHOBAaHMS JUIs OOOOLICHHWS W CpaBHEHHs, KPUTECPHH
MIPOBOAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOpPMYyIHpOBaTh M MNpPeoOpa3oBbIBATh CYKICHHS: YTBEPAUTEIbHBIE H
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEUHs B hakTax, JaHHbBIX,
HAOJIOACHUAX W YTBEPXKICHHSX, Mpeararb KPUTEPUH ISl BBISBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JenaTh BBIBOJIBI C KCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JECIYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKITIOUSHH 110 aHAJIOTUH;

IIPOBOJUTH CAaMOCTOSITENBHO JOKa3aTeIbCTBA MAaTEMaTHUUECKUX YTBEP)KIEHUH (TpsSMblE U OT
MPOTUBHOT0), BBICTpanBaTh apryMEHTALUIO, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB PEIICHMUS,
BBIOMPATh HaHOOJIee MOIXOASIINHI ¢ Y4ETOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTEPHEB).

Ba3oBble uccienoBareibckue JelcTBUA:

WCIIOJIB30BaTh BOIPOCHI KaK MCCIENOBATEIbCKH WHCTPYMEHT MO3HAHUSA, (POPMYIUPOBATH
BONPOCHL, (UKCUPYIOLME MPOTHBOpEYHE, MpoOJIeMy, YyCTaHABIUBAaTh MCKOMOE M JaHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MIPOBOAMUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHHUE IO YCTAHOBIICHUIO
0CcOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHMS, MPOLECCa, BBIBICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOpMyIMpoBaTh OOOOIIEHHS M BBIBOABI 10 pe3yibTaTaM MpPOBEAEHHOTO
HAOIO/IEHNUs, WCCIENOBaHMs, OLIEHWBATh JIOCTOBEPHOCTH IMOJIYYEHHBIX pE3YJIbTaTOB, BHIBOJOB U
0000IIEHN;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, & TAK)KE BBIIBUraTh NPEATIOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanmeii:

BBISIBIIATH JACPUIIUTHI WH(OpPMAIMU, JAHHBIX, HEOOXOJUMBIX I OTBETa Ha BOMPOC W IS
pelieHus 3a1a4u;

BBIOMpaTh ~ WHGOPMAIIMI0O U3  UCTOYHUKOB  PA3JIUYHBIX  THIOB,  aHAJIU3UPOBATH,
CHUCTEMAaTHU3HPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U OPM MPEACTABICHUS;

CTPYKTYypUpOBaTh HH(OpMaINIO, MPEACTaBIATh €€ B Pa3IMYHBIX (opMax, WIUTFOCTPUPOBATH
rpapuyuecKy;

OLIEHHUBATh HAAEKHOCTh HH(OPMALIMU [TO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KommyHukaTHBHBIEe yHHBepcaibHble YueOHbIe JeliCTBUS

O0menue:

BOCHpI/IHI/IMaTI) n CbOpMy.]'H/IpOBaTI) CY)K)IGHI/ISI B COOTBCTCTBHUU C yCJ'IOBI/ISIMI/I " IeiIsiMn O6I].[CHI/I$I,
SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3pPEHHUS B YCTHBIX M NMUCHMEHHBIX TEKCTaX, /1aBaTh
ITOACHCHMUS I10 XO)Iy peHIeHI/ISI 3aJa4u, KOMMCHTI/IpOBaTL HOHy‘IeHHBII)’I peSYJ'II)TaT;

B XOJle OOCYXJECHHs 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI, MPOOJIEMBI,
pemaeMoifI 3aaa4M, BBICKA3bIBATh WJACH, HALCJICHHBIC Ha IIOHUCK pemeHI/m, COIIOCTABJIAAITH CBOU
CYXKIEHHUS C CYXKICHHSAMHM JPYTHX YYaCTHUKOB JManora, oOHApy>KMBaTh pazIHuue U CXOJCTBO
MO3UIUH, B KOPPEKTHOU hopMe (OpMYJIMPOBATh Pa3HOTJIACHS, CBOU BO3PAKEHUS;



NPEACTABIATL PE3YJBTAThl PEIICHUA 3a1a4yd, OKCIIEpUMEHTa, HCCIENOBaHUA, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUICHUS C Y4ETOM 33/a4 MpPE3eHTAlMH M O0COOEHHOCTEH
ayIUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBHS

Camoopranmusanus:

COCTaBJIATh IUIAH, aJTOPUTM pElIeHUs 3a/ladyd, BbIOMpaTh cmoco0 pemeHuss ¢ y4ETom
HUMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTb U KOPPEKTHPOBATH
BapHaHThI pEUICHHUH ¢ yu€TOM HOBOM HH(DOpMALINU.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIaJICTh HABBIKAMU ITI03HABATENFHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUU H
MBICIUTENIBHBIX TPOIECCOB, UX PE3yJIbTAaTOB, BJaJE€Th CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHsl MaTeMaTH4YeCKON 3a1auH;

MpEeIBUIIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh MpPU pEUICHHH 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAaWJEHHBIX OILIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHHUBATh COOTBETCTBHUE PE3YJIbTaTa LIEJU U YCIOBUSIM, OOBSICHATH PUUUHBI JOCTHXKEHUS WU
HEIOCTHKECHHSI PE3ylIbTaTOB JNEATEIbHOCTH, HaXOAWTh OLIMOKY, JaBaTh OIIEHKY NPUOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1€ATEJIbLHOCTD:

[IOHUMAaTh U MHCIIOJIb30BAaTh IPEUMYIIECTBA KOMAaHJHOM M WHAMBHAyaJbHON paboThl mpu
pelieHrny y4eOHBIX 3a]ad, MPUHUMATh 1€JIb COBMECTHOW JIEATENbHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHOH pabOTHhI, paclpeAessTh BHIBI padoT, JOrOBapUBaTHCS, 00CYKAATh MPOIECC U Pe3ysbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

Y4acTBOBaTh B TPYNIOBBIX (opMax paboTsl (0OCyXIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C JAPYTMMHU
YJIeHaMUd KOMaHbl, OIIEHMBAaThb KayeCTBO CBOEro BKJIaJa B OOMMHA NPOAYKT IO KPUTEPUSM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

cBOOO/HO ONEpUPOBaTh MOHATHAMU: rpad, IIocKui rpad, cBsA3HbIN rpad, myTh B rpade, 1emnb,
LUKJI, IEPEBO, CTENIEHb BEPIIMHBI, IEPEBO CIIYYaliHOIO SKCIIEPUMEHTA;

CBOOO/JIHO ONEpPUPOBATH MOHATUSAMU: CIy4YallHBIA SKCIIEPUMEHT (ONBIT), CydailHOE COOBITHE,
JJIEMEHTAapHOE CilydyailHOoe coObITHE (PJIEMEHTApHBI HCXOA) CIY4YaHOrO OIbITA, HAXOIHUTh
BEPOATHOCTH COOBITHI B ONBITaX C PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITUSMU;

HaXOAUTh U (HOPMYIHPOBATh COOBITHUS: IEpeceyeHre, 00bEMHEHUE TAaHHBIX COOBITHI, COOBITHE,
MIPOTUBOMNOJIOKHOE JAaHHOMY, HCIOJIb30BAaTh JUarpamMMmbl Oijepa, KOOPAWHATHYIO MPSAMYIO st
peleHust 3a/1a4, MoJIb30BaThCsl (OPMYIION CIIOKEHUS BEPOSTHOCTEH Ui BEPOATHOCTEH JABYX M Tpex
CITyJallHBIX COOBITHI;

OIIEpUPOBATh MOHATUSAMU: YCIOBHAs BEPOSTHOCTb, YMHO)KEHHE BEPOSATHOCTEH, HE3aBUCHUMBIE
COOBITHS, IEPEBO CIIYYaHOIO SKCIEPUMEHTa, HaXOAUTh BEPOATHOCTH COOBITHI C MOMOIIBIO IIpaBuiia
YMHOKEHUS, JIepeBa CIy4aiHOTO OMbITA, UCIOJIb30BaTh (POPMYNY MOJTHOH BEPOSTHOCTH, (GopMyny
baiieca mpu pemieHuu 3aaad, onpenesTh HE3aBUCUMOCTh COOBITUH MO (opMyle ¥ IO OpraHu3aluu
CIIy4aiilHOTO 3KCIIEPUMEHTA;

MIPUMEHSTh W3Y4YEHHbIE KOMOMHATOPHBIE (GOPMYIIbI ISl MIEPEUNCICHHS 3JIEMEHTOB MHOECTB,
3JIEMEHTAPHBIX COOBITUI CITy4aifHOTO OTBITA, PEIICHNUS 33124 110 TEOPUHU BEPOSTHOCTEH;

CBOOOJITHO ONEPHPOBATh TMOHATHAMU: OWHAPHBIM CIIyJalHBIM OMBIT (KCIBITAaHUE), YCIEX H
HeyJa4ya, He3aBUCUMbBIC HCIIBITAHUS, CEPHs UCIBITAaHWMA, HAXOIUTh BEPOATHOCTH COOBITHIl: B cepHu



WCTIBITAHUH J0 MEPBOro yCIiexa, B CEPUU UCMBITAHUN BepHyIH, B ONBITE, CBI3aHHOM CO CIy4YallHbIM
BBEIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CBOOOJIHO OMEpUPOBATH MOHATHSAMU: CilydaliHas BeJIMYMHA, paCIpelesieHHe BEpPOSTHOCTEH,
auarpaMma pacmpezelieHus, OWHapHas CiIydaiiHas BeIWYMHA, TE€OMETPHYECKOoe, OWHOMHAILHOE
pacrnpezeneHue;

OIEPUPOBATh MOHATHSMH: COBMECTHOE paclpe/lefieHHue JBYX CIIy9alHBIX  BEJWYHH,
UCIOJIb30BaTh TaOJIMIy COBMECTHOTO pacIpeiefieHUs ABYX CIIyYalHBIX BEJIUYUH I BBIJCIICHUS
pacmpesieNieHrss KaKI0W BEIIMYUHBI, OMPEACIICHUS HE3aBHUCHUMOCTH CIyY4alHBIX BEITUYHH;CBOOOHO
ONEpPUPOBATH MOHSATHEM MATEMAaTHUECKOTO OXHAAaHUSA CIydyallHOM BeIMUYMHBI (pacmpeneneHus),
MIPUMEHSTh CBOMCTBA MAaTEMAaTUYECKOTO OKUJAHUS NP PELICHUH 3a]a4, BHIYUCIATH MAaTEMaTHYECKOE
OKUJaHNe OMHOMHAIILHOTO U TEOMETPHUYECKOTO pacipeiesieHrii; CBOOOTHO ONEPUPOBATHh TTOHATHSIMHU:
JUCrepcusi, CTaHJapTHOE OTKJIOHEHHE CIydyallHOW BEJIMYMHBI, MPUMEHATHh CBOICTBa JIUCHEPCUU
CIIy9aiiHOUM BETMYHMHBI (paclpeaesieHus) MPH PEIICHUH 3a/1a4, BBIYUCISATH IUCIIEPCHIO U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPHUYECKOr0 U OMHOMHUAIBHOTO PaCIpeIeICHHIA.

K xoniry 11 kiaacca o0ydaromuiicss HAy4YUuTCS:

BBIYUCIISATH BHIOOPOYHBIE XapaKTEPUCTHKHU IO JAHHON BBIOOPKE U OIICHMBATH XapaKTEPUCTUKU
TCHEPATBHONH COBOKYITHOCTH JAHHBIX IO BBIOOPOYHBIM XapakTepuctukaMm. OIeHUBATh BEPOSTHOCTH
COOBITUA W TPOBEPSATh MPOCTEUIINE CTATUCTHUECKUE THIIOTE3bl, IMOJIb3YACh H3YYEHHBIMU
pacrpeieeHusIMHU;

MPUBOJUTL TPUMEPHI 3a/ay, MNPUBOIALIIMX K TIOKa3aTEIIbHOMY paclpeleiieHuIo, 3ajad,
MPUBOAIINX K HOPMAIBLHOMY pacnpeaeieHuto. OnepupoBarh MOHATUSMU: (YHKIUS TIOTHOCTH
BEPOATHOCTH IMOKA3aTeJIbHOrO pacrpeneieHus, (yHKIUS IUIOTHOCTH BEPOSATHOCTH HOPMaIbHOTO
pacnpenenenus, (YHKIUS IUIOTHOCTH U CBOMCTBA HOPMAJIBHOTO paclpeiciiCHUs;ONpPeIeIaTh
K02 (D PUITMEHT TMHEHHOM KOPPEIISINK, BBIOOPOUYHBIH KOI(PDHUIIUESHT KOPPEIIALIHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne | HamMmeHOBaHMe pa3zenoB KonnyecTBo yacos ONEKTPOHHBIE
n/n Y TeM IIPOTPaMMBI Bcero | Koutposbubie | IIpaktuueckue | (LudpoBbie)
paboTsI paboThI o0Opa3oBaTenbHbIC
pecypcesl
1 DneMeHTH Teopun rpados 3 https://lib.myschoo
l.edu.ru/content/11
368

2 CrnyyaiiHbIe OIBITHI, 3 https://resh.edu.ru/s
CIIy4aifHbIE COOBITHUS U ubject/lesson/4089/
BEPOSITHOCTH COOBITHI start/

3 Omneparyu Ha 5 https://resh.edu.ru/s
MHOXKECTBaMHU U ubject/lesson/4064/
coobITrsiMu. Cl0KEHUE U start/

YMHOXXEHUE
BEPOATHOCTEM. Y CIIOBHAA
BEPOSITHOCTb.
HesaBucumblie cOOBITHS

4 DneMeHThI 4 https://resh.edu.ru/s
KOMOMHATOPUKH ubject/lesson/4028/

start/

5 Cepuu 10CII€I0BATEIIBHBIX 5 https://resh.edu.ru/s
ucnbITaHui. McnpiTanus ubject/lesson/4929/
Bepnymm. CryyaitHbiii start/

BBIOOD U3 KOHEUHOM
COBOKYITHOCTH
6 CrnyuaiiHble BEIMUUHBI U 14 1
pacmpeeeHus
O011ee KOJIMYECTBO YACOB 10O 34 1
nporpamMme
11 kaace
Ne | HaummeHoBaHme pa3aenoB KonnuecTBo yacos DNEeKTPOHHBIE
n/m Y TEM MPOTrpaMMBbl Bcero | Konrpombasie | I[Ipaktrueckue | (Lu(poBbIe)
paboThI paboTsI o0Opa3oBaTenbHbIC
pecypchl

1 3aKoH OOJBIINX YHCET 6

2 DIeMEeHTHI 5
MaTeMaTHYECKOM
CTaTUCTHKH

3 HenpepriBHbIE citydaiiHbIe 3
BEJTMYMHBI
(pactpenenenus),

MOKa3areIbHOe U

HOpMaJIbHOE

pacrpeneneHus
4 Pacnpenenenue Ilyaccona 3
5 CBsi3b MEXKIY 6



https://lib.myschool.edu.ru/content/11368
https://lib.myschool.edu.ru/content/11368
https://lib.myschool.edu.ru/content/11368
https://resh.edu.ru/subject/lesson/4089/start/
https://resh.edu.ru/subject/lesson/4089/start/
https://resh.edu.ru/subject/lesson/4089/start/
https://resh.edu.ru/subject/lesson/4064/start/
https://resh.edu.ru/subject/lesson/4064/start/
https://resh.edu.ru/subject/lesson/4064/start/
https://resh.edu.ru/subject/lesson/4028/start/
https://resh.edu.ru/subject/lesson/4028/start/
https://resh.edu.ru/subject/lesson/4028/start/
https://resh.edu.ru/subject/lesson/4929/start/
https://resh.edu.ru/subject/lesson/4929/start/
https://resh.edu.ru/subject/lesson/4929/start/

CJ'Iy‘IaI\/'IHI)IMI/I BCIIMYMHaAMH

6 O06006111eHE U
CHCTEMATHU3ALINS 3HAHUI

11 1

O0111ee KOJINYECTBO YaCOB 10

34 1

nporpamMmme

Hoypoqnoe IJIAHUPOBAHUE yqeﬁﬂoro Kypca «BGPOHTHOCTL H CTATHCTHKA»

10 xknace
Ne Tema ypoka KosnnuectBo DJIeKTPOHHBIe 00pa3oBaTe/IbHbIE
n/n 4acoB pecypcebl
DaemMeHTHI Teopuu rpagos (3 yaca)

1 | I'pad, cBs3HbIi rpad, https://lib.myschool.edu.ru/content/11368
MPEJCTABICHUE 3a/1a4H1 C 1
ITOMOIIIBIO Tpada

2 | CrerneHb (BaJICHTHOCTD) https://lib.myschool.edu.ru/content/13097
BepiuHsbl. [IyTh B rpade. Lenu 1
Y IAKJIBI

3 | I'padwr Ha tockocTH. [lepeBo 1 https://lib.myschool.edu.ru/content/13097
CIIy4alHOT O YKCIIEPUMEHTA

CayuaiiHble ONIbITHI, CJIy4YaiiHble COOBLITHS U BEPOSITHOCTH cOObITHII (3 Haca)

4 | CiyuaiiHble 3KCIIEPUMEHTbI https://resh.edu.ru/subject/lesson/4089/start/
(OmBITHI) U CiTy4aiiHbIE COOBITHUS. 1
DneMeHTapHbIe COOBITHS
(1cxo/pl)

5 | BeposarHocts ciryyaitHOro https://resh.edu.ru/subject/lesson/4089/start/
coObITHs. BepositTHOCTH
COOBITHIA B OTIBITAX C 1
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU

6 | BeposATHOCTb CiTy4aiftHOTO https://resh.edu.ru/subject/lesson/4089/start/
coObITHs. BepositTHOCTH
COOBITUH B OMBITAX C 1
PaBHOBO3MOYKHBIMH
AJIEMEHTAapPHBIMU COOBITUIMHU

Onepanum HAX MHOKeCTBAMU U cOObITUAMM. Ci102KeHNe U YMHOKeHHe BEPOSTHOCTEI.
YcaoBHast BeposiTHOCTH. He3aBucumble coobiTus (S yacoB)

[Tepeceuenue, oObeqMHEHHE
MHOJKECTB U COOBITH,
MIPOTHUBOMOJIOKHBIE COOBITHSI.
dopmyia CIOKEHUS
BEPOATHOCTEMN

https://resh.edu.ru/subject/lesson/611/

VYcnoBHas BEPOSITHOCT.
YMHOK€EHNE BEPOSATHOCTEN.
dopmyiia yCI0BHOM
BEPOATHOCTH

https://resh.edu.ru/subject/lesson/4064/start/

VYcioBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
®dopmyiia yCI0BHOM
BEPOSITHOCTH

https://resh.edu.ru/subject/lesson/4064/start/



https://lib.myschool.edu.ru/content/11368
https://lib.myschool.edu.ru/content/13097
https://lib.myschool.edu.ru/content/13097
https://resh.edu.ru/subject/lesson/4089/start/
https://resh.edu.ru/subject/lesson/4089/start/
https://resh.edu.ru/subject/lesson/4089/start/
https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/4064/start/
https://resh.edu.ru/subject/lesson/4064/start/

10 | ®opmyia MOIHOI BEPOSTHOCTH 1 https://resh.edu.ru/subject/lesson/4064/start/
11 | ®opmyna baifeca. HezaBucumsie 1 https://resh.edu.ru/subject/lesson/4064/start/
COOBITHS
JieMeHThl KOMOMHATOPUKH (4 yaca)
12 | KoMOuHaTOpHOE IIPaBUIIO https://resh.edu.ru/subject/lesson/4028/start/
yMHOkeHUA. [lepecTtanoBky 1 1
(hakTopuan
13 | Ywucno coueranuii. TpeyronsHUK 1 https://resh.edu.ru/subject/lesson/6119/start/
ITackans
14 | ®opmyna 6mHOMa Hpl0TOHA 1 https://resh.edu.ru/subject/lesson/6119/start/
15 | ®opmyna 6mHOMa HploTOHA 1 https://resh.edu.ru/subject/lesson/6119/start/

Ceplm nmocjieA0BaTe/JIbHbIX UCIIBIT

anuii. UcnbiTanus bepuyiasm. Ciay4dailHbIid BHIOOp U3
KOHEYHOI COBOKYIHOCTH (5 4acoB)

16

bunapHblii c1yyaliHbII ONBIT
(ucnbITaHue), ycrex U Heyaya.
He3zaBucumble ucnblTaHus.
Cepus HE3aBUCHUMBIX
UCHBITAaHUH /10 IEPBOr0 ycnexa

https://resh.edu.ru/subject/lesson/4079/start/

17

Cepus HE3aBUCHUMBIX
WCTIBITAHUH JIO TIEPBOTO yCIexa

https://resh.edu.ru/subject/lesson/4929/start/

18

Cepus HE3aBUCHUMBIX
ucnblTanui beprymm

https://resh.edu.ru/subject/lesson/4929/start/

19

Criyvaiinslii BEIOOp U3
KOHEYHOH COBOKYITHOCTHU

https://resh.edu.ru/subject/lesson/4929/start/

20

Pemrenue 3ana4 ¢ moMomsIo
cxemsbl bepHyum

1

https://resh.edu.ru/subject/lesson/4929/start/

Cayuaiinble BeJJMYHHBbI U pacnpeaenenus (14 yacon)

21

CrnydaiiHasi BeJIMUUHA.
Pacnipenenenue BepoATHOCTEN.
Jnarpamma pacnpeneseHus

1

22

Onepanuu Haj CIly4ailHbIMU
BennuuHaMu. [Tpumepst
pacnpenenenuil. bunapHas
CyJaiiHasi BeJIMYMHA

23

I'eomerpuyeckoe
pacnpenenenne. bunoMmuanbHOE
pacrnpeeneHue

24

Matematudeckoe OXKUugaHue
CIIy4allHOM BEJIMYMHBI.
CoBMecTHOE pacnpeieneHue
JBYX CIIly4aWHbIX BEIUYHH

25

HesaBucnmeble cnyyaiinbie
Benn4nHbl. CBOMCTBA
MaTeMaTHYeCKOI0 OKUJaHUSI.
MatemaTuueckoe 0XKHUIaHne
OMHapHOM CiTy4aiiHON
BEJIMYMHBI

26

MateMmaTtnyeckoe OXKUgaHue
TE€OMETPUUYECKOTO U
OMHOMHAIBHOTO PACIIPEACIICHUMA

10



https://resh.edu.ru/subject/lesson/4064/start/
https://resh.edu.ru/subject/lesson/4064/start/
https://resh.edu.ru/subject/lesson/4028/start/
https://resh.edu.ru/subject/lesson/6119/start/
https://resh.edu.ru/subject/lesson/6119/start/
https://resh.edu.ru/subject/lesson/6119/start/
https://resh.edu.ru/subject/lesson/4079/start/
https://resh.edu.ru/subject/lesson/4929/start/
https://resh.edu.ru/subject/lesson/4929/start/
https://resh.edu.ru/subject/lesson/4929/start/
https://resh.edu.ru/subject/lesson/4929/start/

27

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE.

28

Jucnepcus OnHapHON
CIIy4aiiHOM BEJIUYUHBI. 1
CBolicTBa AUCIIEPCUU

29

MarteMaTuueckoe OXXKHAAaHUC
IIPOU3BCACHUSA U JUCIIEPCUA
CYMMBI HC3aBUCHUMBIX
CJ'Iy‘laI\/'IHHX BCJINMYHH

30

O00011IeHIE U CUCTEMATHU3ALMS
3HaHUU

31

O00011IeHNE U CUCTEMATHU3ALIS
3HaHUU

32

I'onoBasi KOHTpPoOJIbHAsA padoTa 1

33

Jlucniepcusi OMHOMUHAJIBHOTO
pacripeieeHus

34

Hucnepcus u cTaHIapTHOE
OTKJIOHEHHE T€OMETPUUECKOTO 1
pacupeneseHus

11 kaace

Tema ypoka

KoaunuecTBO
4acoB

JJIeKTPOHHbIE
o0pa3oBaTe/bHbIE PecypChl

3aK0H 00JBIINX

quceJ (5 4acoB)

Hepasencto Yeobrimena. Teopema
Yeooimena. Teopema bepnymnnu. 3akon
OOJIBIINX YHCET

1

HepagencrBo YeObimena. Teopema
Yeonimena. Teopema beprysum. 3akoH
OOJBIINX YHCeT

HepagencrBo YeObimena. Teopema
Yeonimena. Teopema beprysum. 3akoH
OOJBIINX YHCeT

I

Br160pouHBIN METO HCCIIETOBAHUM

1

Br160pouHBIi METO]T MCCIIEIOBAHMIA

1

DJIeMEHTBI MAaTEMATHYECKO# CTATUCTHKH (6 YacoB)

I'eHepasibHast COBOKYITHOCTb U CIy4aiHast
BbIOOpKAa. 3HAKOMCTBO C BBIOOPOUHBIMU
xapaktepuctiukamu. OLleHKa CPETHETO U
JIMCIIEPCUU TEHEPATIbHON COBOKYITHOCTH
C TIOMOUIBIO BBIOOPOYHBIX
XapaKTEPUCTUK

['enepanbHas COBOKYIHOCTb U Cly4aiiHas
BBIOOpKA. 3HAKOMCTBO C BHIOOPOYHBIMU
xapakrepucTukamu. OIeHKa CpeHEro U
JMCIIEPCUH T€HEePaTbHOI COBOKYITHOCTH
C TIOMOUIBIO BHIOOPOYHBIX
XapaKTEPUCTHK

11




OrneHnBaHUE BEPOSITHOCTEH COOBITHI 11O
BEIOOPKE

Craructuueckas runoresa. [Iposepka
IIPOCTEUINX TUIIOTE3 C IIOMOILBIO
CBOMCTB M3YyUYECHHBIX paclpeieICHUI

10

Craructuueckas runoresa. [Iposepka
IIPOCTEHIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB M3yUYEHHBIX pacIpenesICHUN

11

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX THIIOTE3 C IIOMOILBIO
CBOMCTB M3YyUYCHHBIX paclpeieICHUI

HenpepbiBHbIE ciiyyaiiHble BeJJMYHHBI (Pacnpeae/ieHus ), IOKa3aTeJbHOe 1 HOPMAJIbHOE
pacnpenenenusi (4 yaca)

IIpuMepsl HENPEPBIBHBIX CIIY4aHBIX

12 BennurH. OyHKIKS I0THOCTH 1
BEPOSTHOCTH
PaBHOMepHOE pacnipenenenue. [Ipumepst

13 3a[a4, IPUBOAIINX K MTOKA3aTEIbHOMY U 1
K HOPMaJIbHOMY pacipeieIeHUsIM

14 @DyHKIUS IIOTHOCTH BEPOSITHOCTU 1
MI0KA3aTeJIbHOI0 paclpeeaeHHsl.

15 @DyHKIUS IIOTHOCTH BEPOSITHOCTU 1
HOPMAJIbHOT'O paclpeeaeHus

Pacnpenenenue Ilyaccona (2 yaca)

ITocaenoBaTeNbHOCTE OJUHOYHEIX

16 | HE3aBHCHMBIX coObITHil. [Ipumep 3agaun, 1
MPUBOJALIEH K pacpe/IeIeHUIO
ITyaccona
ITocaenoBaTeNbHOCTE OJUHOYHEIX

17 | HE3aBHCHMBIX coobITHil. [Ipumep 3agaun, 1
MPUBOJALIEH K pacIpeIeIeHUIO
ITyaccona

Cas3b MeKAY CJIy4YalilHbIMU BeJMYUHaAMU (6 yacoB)

18 KoBapranus 1ByX Cily4ailHbIX BEJTUYMH. 1
Koadduuuent koppensuuu

19 CoBMeCTHBIC HAOIIOJICHUS IBYX BEJIMUUH 1

20 | BeibopouHblil KO3 (GUITMEHT KOPPETSIIHUU 1

21 Paznuune mexny nMHeﬁIiloﬁ CBSI3bIO U 1
NPUYMHHO-CJIEICTBEHHOM CBSA3BIO

22 | JluneiiHas perpeccus 1

23 | JluneiiHas perpeccus 1

O0061menune u cucremarusanus 3nanni (11 yacos)

[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOJIMIl ¥ TUarpaMM, ONKCaTENIbHAS 1
CTaTHCTHKA

o5 OnbITH C paBHOBO3MOXKHBIMHU 1
3JIEMEHTAPHBIMH COOBITUAMU

26 Brrancnenue BeposaTHOCTEH COOBITHI C 1
npuMeHeHrueM Gopmyin

27 | BeluncneHne BepOsITHOCTEH COOBITHI ¢ 1

12



MPUMEHEHHEM I'paUyeCKUX METO/I0B:
KOOpJAMHATHAS IpsiMasi, IePEBO,
JrarpaMmma Jisiepa

28 | CiyyaiiHble BEJIMYMHBI U PACHIPEICTICHHS
29 MaremaTuyecKkoe OKUJIaHUE CITy4yalHOU
BEJIMYMHBI
30 MaremaTuyecKkoe OKUJIaHUe CITy4YalHOU
BEJIMYMHBI
31 | UToroBasi KOHTPOJIbHAN padoTa
Brraucnenue BeposTHOCTEH COOBITHIA C
32 | mpumeHneHueM GopMyi U rpapuIECKUX
METOJIOB
Brrancnenue BeposTHOCTEH COOBITHIA C
33 | npuMeHeHueM GopMy U rpapuUecKux
METOJIOB
CiyualiHbple BEJIMYHHBI U
34 | pactpenenenus. MareMaTH4eckoe

0’KHMJIAHHE CITy4YalilHON BEJIMYMHBI
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
posep o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJibTaTa
6 Teopust BEposTHOCTEN U CTaTUCTHKA
6.1 YurtaTh U CTPOUTH TAOIHIIBI U AUATPAMMBI
6.2 OnepupoBaTh MOHATHSAMHU: cpelHee apupMeTHYecKoe, MenuaHa, HauOoJbliee,
' HauMEHbIIIEE 3HAYCHHE, pa3Max MacCUBa YUCIIOBBIX JIAHHBIX
OnepupoBaTh MOHATUSAMH: CIIydallHBIM SKCIIEPUMEHT (ONBIT) U CIIy4aiHOE
coOBITHE, 3JEMEHTapHOE COObITHE (3JIEMEHTApHBbIM MCXO0[) CIy4alHOTO OIIBITa;
6.3 HaXOJUTh BEPOSATHOCTH B OMNBITaX C PABHOBO3MOXHBIMU  CIy4allHBIMU
COOBITUSIMHM, HAaXOJIUThb W CpPaBHUBATh BEPOSTHOCTH COOBITUH B H3YyYEHHBIX
CIIy4alHbIX SKCIIEPUMEHTAX
Haxomute u GopmynupoBaTh COOBITHS: INepecedyeHue W OOBEIWHEHHE IaHHBIX
6.4 COOBITUH, COOBITHE, NPOTUBONOIOKHOE JAHHOMY COOBITHIO; I10JIb30BaThCS
' quarpamMmamu Oisiepa U (pOpMysoON CIIOKEHMsI BEPOSITHOCTEH INpU peLIeHUU
3aja4
OnepupoBaTh HOHATUSMM: YCJIOBHAs BEPOATHOCTb, HE3aBUCUMBIEC COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTH C IOMOIIbIO MpaBUja YMHOXKEHUS, C ITOMOUIbIO JIepeBa
CJIy4ailHOT'O OIIbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE NMPABHJIO YMHOXKEHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTb TNOHATUSAMU: HCIBITAHWE, HE3aBUCHMBIE HCIBITAHUS, CEpUs
6.7 UCIBITAaHUHM, yCIeX M HeyAauya; HaXOJUTh BEPOSTHOCTU COOBITHM B cepuu
' HE3aBUCHMBIX MCIBITAHUH /10 MEPBOrO ycliexa, HaXOAUTh BEPOSTHOCTU COOBITHIMA
B CepuM UcnbITaHuid bepHyinun
6.8 OnepupoBaTh MOHATUSAMU: CIy4ailHas BeIMYMHA, paclpeiielieHue BepOATHOCTEM,
] Jyarpamma pacupeesIeHus
11 KJIACC
Kon .
S — IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJibTarTa
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHMBaTh BEPOSTHOCTH 3HAYEHUM CIIy4ailHOM BEJIMUYMHBINO PACHpPENCICHHUI0
' WIM C TOMOUIBIO AMArpaMM
OnepupoBaTh MOHATHEM MaTEMAaTHUECKOTO OXHJAAHUSA, NPUBOAUTH IPUMEPHI
5.2 TOT0, KaK TMPUMEHSETCS MaTeMaTH4ecKoe OKHUJaHUE CIy4dailHOW BeJIMYMHBI,
HaXOJUTh MATEMAaTUYECKOE OKUJAHKE 110 TaHHOMY PaclpeieIeHUI0
5.3 VmeTh npe/cTaBiIeHre 0 3aKoHe OOJIbIINX YHCE
5.4 VMeTh npeacTaBlIeHne O HOPMaJIbHOM paclpeneIeHUN
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6

Teopust BEpOATHOCTEN M CTATUCTHUKA

6.1

[IpencraBieHre AaHHBIX C MOMOINBI0 Tabnwm W guarpamm. Cpeanee apudmMeTrndeckoe,
MearaHa, HauOoJblliee M HauWMEHbIIee 3HAYCHMs, pa3Max, TUCHEepCUss U CTaHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

CryvaliHple SKCIEPUMEHTHI (OIBITBI) U Cly4aiHble COOBITHSA. DJIeMEHTapHbIE COOBITHSA
(ucxonpl). BepodatHocTh ciayyaiiHOro coObITHs. BiM30CTh 4acTOTHIM BEPOSTHOCTU COOBITHH.
CiyuvaiiHple OIBITBI C PAaBHOBO3MOKHBIMU 3JI€MEHTapHbIMU COOBITHSMU. BeposTHOCTH
COOBITHH B ONBITAXC PABHOBO3MOYKHBIMH 3JIEMEHTaPHBIMU COOBITHSIMH

6.3

Onepanuu Haj COOBITUSMH: TEPECEYCHHE, OOBEIUHEHHE, IMPOTHUBOIOJIOKHBIC COOBITHS.
Juarpammsl Diinepa. opmyna caoKeHUs BEPOSTHOCTEN

6.4

VYcnoBHas BEpPOATHOCTb. YMHOXKEHHE BepoOsiTHOCTEH. JlepeBo ciydallHOrO 3KCIEPUMEHTA.
dopmMmyna moaHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS

6.5

Kombunatopaoe npasmino ymHoxeHus. IlepectanoBku u Qaxropuan. Yucimo couyeraHuid.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa

6.6

bunapHblil ciaydallHBIH ONBIT (MCHBITAHKE), ycleX M Heynada. He3aBUCHMblE HCIBITAHUS.
Cepust HE3aBUCUMBIX HCHbITAaHUI 10 mepBoro ycnexa. Cepusi HE3aBUCHMBIX HCIBITaHUN
bepnynu

6.7

CnyuaitHas BenuuuHa. Pacrmpenenenune BepostHocTel. Jluarpamma pacnpeneneHusl.
[Ipumepsl pacnpesiesieHnit, B TOM YHCIIE T€OMETPUYECKOEH OMHOMUAIBHOE

11 KJIACC

Kon

IIpoBepsieMblIii 3JI€MEHT COAePKAHUS

5

Teopm[ BepOHTHOCTeﬁ " CTaTUCTHUKA

5.1

YucnoBble XapaKTEPUCTUKU CIIyYalHbBIX BEJIMUMH: MAaTEMATUUYECKOE 0KUIAHNUE, TUCTIEPCUS
Y CTaHJIAPTHOE OTKJIOHEHHUE. [IpuMepbl MpUMEHEHN MaTEMAaTHUYECKOTO OXKHUJAHUS, B TOM
yucie B 3ajadyax W3 IOBCEIHEBHOHM XH3HU. MaTemaTtuyeckoe OXUIaHHe OWHAPHOM
CIy4allHOM BENWYMHBL. MaTEeMAaTUYECKOE OXHUJIAHUE CYMMBbI CIIyYalHBIX BEJIWYMH.
MaremaTrueckoe OXHUJAaHUE U JUCTIEePCUS TEOMETPUYECKOTO W OWHOMHAIBLHOTO
pacrnpeeneHuit

5.2

3akoH OONBIIMX YKCEN M €r0 pojb B HayKe, MpHpojae U obiiectBe. Bribopounblil MeTox
UCCIIEIOBAHUI

5.3

IIpuMepsl HENPEPBIBHBIX CIIy4alHBIX BeNWYMH. [IOHATHE O IIIOTHOCTH paclperciIeHHUs.
3ajauu, MNPUBOJALIME K HOPMAIBHOMY pacnpeneneHuro. lloHsatue o HOpMambHOM
pacupeeeHun
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ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBLHOM NPOT'PAMMBI CPEJTHET'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBAHUS K PeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

Brnanenne Meromamu 0Ka3aTeibCTB, AITOPHTMAMH PEIICHHUS 3a/1a4; YMCHHE
(dbopMyIHpOBaTH U ONEPHUPOBATH MOHATHAMH: ONpEAETICHHUE, aKCHOMa, TeopeMa,
CIIC/ICTBHE, CBOWCTBO, NPU3HAK, JI0Ka3aTebCTBO, PaBHOCHIIbHBIC
(GOpMYyIHpPOBKH; TPUMEHATh UX; YyMEHUE (OPMYIUPOBAaTH OOpaTHOE U
MPOTHBOIOJIOKHOE YTBEPXKICHHE, NPUBOAUTH MPHUMEPHl U KOHTPIPUMEPHI,
UCIOJIb30BAaTh METOJA MAaTEMaTHYeCKOW WHAYKIMH; MPOBOIAMUTH JOKA3aTEIbHbIC
paccyXIeHHs TPH PEHICHWU 3ajad, OLCHUBATh JIOTUYECKYI) IPaBUIBHOCTD
paccyXIeHHi; YMEHHE ONEpUpOBaTh MOHATUSMH: MHOXKECTBO, MOJIMHOXKECTBO,
ONEpallid  HaJ] MHOXXECTBAMH;  YMEHHE  HCIOJb30BaTh  TEOPETHKO-
MHOYKECTBEHHBIN amIapar Jyis OIIMCAHUS pPealIbHBIX MPOLIECCOB U SIBICHUHN U TIPpH
pellieHHH 3a1a4, B TOM 4YHCIE M3 JPYTUX YYEOHBIX MPEIMETOB; YMCHHE
OIepUPOBATh MOHATHAMH: Tpad, CBI3HBIA rpad, mepeBo, HuKI, rpad Ha
IUIOCKOCTH; YMCHHUE 3allaBaTh W OMKCHIBATH Tpadbl Pa3IMYHBIMH CIIOCOOAMU;
MCTIOJIB30BATh TPadbl P PEIICHUH 331249

YMeHue onepupoBaTh NOHATUAMU: HaTypalbHOE YHCIIO, LIEJI0€ YUCII0, CTENEHb C
LIeJIBIM [TOKa3aTeseM, KOPEeHb HAaTYpaJbHOM CTENEeHU, CTEHNEHb C palOHAIbHBIM
[IOKa3aTeneM, CTENEeHb C ACHCTBUTENBHBIM IIOKa3aTeneM, Jorapudm dmcina,
CHUHYC, KOCHMHYC M TaHT€HC IPOM3BOJBHOIO YHCIA, OCTAaTOK IO MOYJIIO,
palMOHaIbHOE YHCJIO, HPpalMOHAIBHOE YHCJIO, MHOXXECTBA HAaTypaJlbHBIX,
LENbIX, pAalMOHAIbHBIX, JCHCTBUTENIBHBIX 4YHCEI; YMEHUE HCIIOIb30BaTh
MPU3HAKU JIETMMOCTH, HAMMEHbIIUN OOLIUI JenuTeNb M HauMeHbIlee ollee
KpaTHOE, aNropuTM EBKIMIA MpH pEelIEHUM 3ajad; 3HAKOMCTBO C Pa3JIMYHBIMU
MO3MIIUOHHBIMU CHUCTEMAMH CUHHCJICHUA; YMCHUC BBIIIOJIHATE BBIYHUCIICHHUC
3Ha4eHUH U TpeoOpa3oBaHUs BBIPAKEHHH CO CTENEHsAMH M Jiorapupmami,
peoOpa3oBaHus APOOHO-pAllMOHANBHBIX BBIPAXKEHUN; yYMEHHE OIEepHUpOBaTh
MOHATHSIMHU: IIOCJIEI0BATENBHOCTD, apumeTnyeckas nporpeccus,
reoOMEeTpHYECcKasl IporpeccHs, OECKOHEUHO yObIBalolass TIeoMeTpuYecKas
IIpOrpeccus; yMEHHUE 3a1aBaTh MOCIEI0BATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKYppeHTHBIX (GOpPMYJ; YMEHHE OINEepUPOBaTh MOHATHSIMH: KOMIUIEKCHOE
4HCII0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb U apIYMEHT KOMILIEKCHOTO
gyucna,  (Gopma  3amMcHM  KOMIUIEKCHBIX  4ucel  (reoMmeTpuyeckas,
TPUTOHOMETPHYECKAS " anreOpanyeckas); YMETh IIPOU3BOJIUTH
apI/ICbMeTI/I'-IeCKI/Ie JIGfICTBI/IH C KOMIUZICKCHBIMHU YUCJIaMH; IMPUBOJUTH HPHUMCEPEI
HCIIOJIb30BAaHUsI KOMIIJIEKCHBIX YMCEIT; ONIEPUPOBATh MOHATUSAMU: MaTpULa 2x2 u
3x3, onpenenuTenab MaTPUIIbl, TEOMETPUUYECKAN CMBICH ONPEACIIATENS

YMmeHue onepupoBaThb IMOHSATHUSIMHU:  palMOHAJbHBIE, HppaIlOHAIbHbIE,
MoKa3aTeJbHble,  CTENEHHbIe,  JorapuMuyeckue, TPUTOHOMETPUYECKUE
YPAaBHEHUsI M HEPAaBEHCTBA, UX CUCTEMBI; YMEHHUE OIEPUPOBATH IOHATHAMMU:
TOXJIECTBO, TOXJECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMA YpPaBHEHUH U HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHUIl, HEPABEHCTB U
CUCTEM; yYMEHHME peniaTb YpPaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI C MOMOIIBIO
pa3aMYHBIX TPUEMOB; pellaTh ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
rapaMeTpoM; MPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CHCTEMBI I PEILICHUS
MaTEeMaTHYeCKHUX 3a/lad U 3a/lad U3 Pa3IUYHBIX 00JIACTEH HAyKU W peallbHOM
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KHU3HHU

VYMenue  omepupoBaTh  MOHATUSAMH:  (QYHKIUS, YETHOCTh  (YHKIUH,
NEPUOIMIHOCTD (DYHKIIMU, OTPAaHHUYEHHOCTD (PYHKIIUH, MOHOTOHHOCTH (DYHKITHH,
9KCTpeMyM (YHKIUH, HauOoJblllee W HAWMEHbIIEe 3HA4YeHUS (QYHKIMH Ha
MIPOMEXYTKE, HEMIpepbIBHAS (DYHKIHS, aCUMITOTHI rpaduka GyHKIUH, IepBas U
BTOpas MpPOW3BOAHAS (YHKIMH, TEOMETPHUYECKHH M (PU3MYECKUH CMBICIT
MIPOM3BOJIHOM, TEPBOOOpa3Has, ONPEACNEHHBIM WHTETpall; YMCHHE HaXOIUTh
acuMNTOTHl Tpaduka (yHKIMH; yMEHHE BBIYUCIATH IPOU3BOJIHBIE CYMMBI,
MPOU3BEACHUS, YAaCTHOTO M KOMIIO3UIUMH (YHKIMH, HAXOAUTh YpaBHEHHE
KacarelnpHOW K Tpaduky (QYHKIMHM; yMEHHE HAaxXOJUTh IPOHU3BOAHBIC
QJIEMEHTAPHBIX ~ (QYHKIUH; yMEHHE HCIIONb30BaTh  IMPOU3BOJAHYIO  JUIs
uccienoBaHus (QYyHKIWIH, HAaXOIUTh HAMOOJNBIIMNE M HAUMEHBIINE 3HAYCHUS
¢GyHKIMH; CTpOUTh TpadUKd MHOTOWIEHOB C HCIOJIb30BAHMEM armapara
MaTeMaTU4ecKOro aHalu3a; MNPUMEHATh NPOU3BOAHYIO [UIi HAXOXKICHHUS
HAWITYYIIEro PeIICHHs B IPUKIIAJHBIX, B TOM YHCIIE COIUATEHO-IKOHOMHUYECKUX
u (Qu3MYecKuX 3aaadyax; HAXOMUTh IUIOMATNM U OO0BEMBI (UTYp C MOMOIIBIO
WHTETpaja; TMPUBOAUTH MNPHUMEPbl MaTEMaTUYeCKOrO MOJCIUPOBAHHS C
noMouibio auddepeHIranbHbIX ypaBHEHHH

YMmenue omnepupoBaTh MOHATUSAMHU: Tpaduk QyHKUMK, oOpatHas GyHKIuS,
KOMITO3UIMST  (YHKIMK, JWHEWHAas (yHKIOWA, KBaapatuyHas QyHKIUS,
panmoHanbHasi QYHKIMS, CTelieHHass (YHKIHS, TPUTOHOMETPUYECKUE QYHKIIUH,
oOpaTHBIE TPUTOHOMETPHYECKHE (YHKINH, TTOKA3aTeIbHAS U JIOTapuPMUIeCKast
(GyHKIIMK; yYMEHHE CTPOUTh TpadUKd H3YYCHHBIX (YHKIUH, BBINOIHATh
npeoOpa3oBanus rpaguKoB (QYHKIHA, WUCIOIB30BaTh TPaUKH TSI M3YUCHHS
MPOLIECCOB M 3aBUCUMOCTEH, MpU pEIIeHWH 3a7Jad U3 JPYIHuX Y4eOHBIX
MPEIMETOB W 33J1a4 U3 PeabHOW JKU3HU, BBIPAXKATh (OPMYJaMHU 3aBHCHMOCTH
MEXAy BeIMYMHAMHU; HCIONIB30BaTh CBOMCTBAa H rpaduku GYHKIUN A1
pelieHrs YpaBHCHHI, HEPABEHCTB W 3aJa4 C IapamMeTpaMu; H300pakaTh Ha
KOOPJIUHATHON IIIOCKOCTH MHOXKECTBA PEUICHUI ypaBHEHUH, HEPABEHCTB U UX
CUCTEM

YMeHue pemath TEKCTOBBIE 3aJ]a4l Pa3HBIX TUIIOB (B TOM YHMCIE€ HA MPOLIEHTHI,
J0JIM M 4YacTH, Ha JBM)KEHHUE, pabOTy, CTOMMOCTh TOBAPOB M YCIYT, HAaJOIH,
3aJa4yd M3 O00JIacTH yNpaBICHUs JHMYHBIMM M CEMEWHbIMH (DHHAHCAMH);
COCTABJIATh BBIPAXKCHUS, YPABHEHHUsI, HEPABEHCTBA U MX CUCTEMBI II0 YCIOBUIO
3aJa4u, UCCIEN0BaTh MOJyYEHHOE PEIICHHE M OLEHMBATh MPaBAONOJO00HOCTb
pe3yiabTaTOB;, YMEHHME MOJEIUPOBATh pEaJbHbIC CUTYallUM Ha  s3BIKE
MAaTE€MAaTHKH; COCTaBIISATh BBIPAKEHUs, YPAaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI
[I0 YCJIOBHUIO 3a/1ayd, MCCIIEJ0BAaThb IIOCTPOEHHBIE MOJEIHU C HUCIOJIb30BAHUEM
anmapara anreOpbl, THTEPIIPETUPOBATh MMOTYYEHHbIN pe3yibTaT

YMeHue omnepupoBaTh IMOHATUAMU: CpeaHee apupMeTHdYecKoe, MeJIuaHa,
HauOoJbllee M HauMEHbIllee 3HAueHUs, pa3Max, AUCIEpPCHsl, CTaHJapTHOE
OTKJIOHEHHE YMCJIOBOTO Habopa; yMEHHE U3BIEKaTb, HWHTEPIPETUPOBATH
nH(popMalnio, MPEACTaBIEHHYIO B TaOimuIax, Ha JuarpamMmax, rpadukxax,
OTPaKAIOIYI0 CBOWCTBA pPEANBHBIX IIPOLECCOB U SIBICHHUN; IPEICTaBIISTH
nH(}OPMALIHIO C MOMOUIbIO TAONIUIl U AMArpaMM; UCCIIEOBATh CTATHUCTUYECKUE
JaHHbIE, B TOM YHCJE C MPUMEHEHUEM TpapHUuecKUX METOJIOB M 3JIEKTPOHHBIX
CPEACTB; TpaUUECKH HCCIEA0BaTh COBMECTHBIE HAOJIOJEHHUS C IIOMOIIBIO
JUarpaMM pacCEeUBAHM U JIMHEWHOU pErpeccuu

YMeHue onepupoBaTh MOHATHUSAMH: CIyYalHBIH OMBIT U CIy4allHOE COOBITHE,
BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMEHHME BBIUUCIATh BEPOSITHOCTh C
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UCIOJIb30BAHUEM TIpaUUECKHX METOAOB; MPUMEHATb (OPMYJIbI CIOKEHUS U
YMHOXKEHHUSI BEPOSTHOCTEH, (OpMyay TOJHOM BEpOSTHOCTH, (HOpMYyITy
bepuynnu, koMOuHaTOpHbIe (GakThl U (OPMYJIb; OLIEHUBAaTh BEPOSTHOCTU
peanbHBIX COOBITUH; yMEHHE ONEepUpOBATh MOHATUSAMH: CllydailHas BeIMYUHA,
pacrpeelieHue BEpPOATHOCTEM, MAaTeMaTH4eCKOe OXXHMIAaHUE, AUCIEepCUs U
CTaHJApTHOE OTKJIOHEHWE CIIy4ailHOH BEIMYUHBI, (YHKLIHU paclpelesieHus: U
IUIOTHOCTH PaBHOMEPHOIO, IIOKA3aTENIbHOIO M HOPMAJIBHOIO DPACHpPENEICHMIA,
YMEHHUE HCIIOIb30BATh CBOMCTBA M3YYECHHBIX PACIpPENCICHUNA I PELICHUs
3aJa4; 3HAKOMCTBO C MOHATHAMM: 3aKOH OOJIBLIMX YHUCEII, METO/IbI BEIOOPOUYHBIX
WCCIIC/IOBAHM; yYMEHHE NPUBOAUTH MPUMEpPHI MPOSBICHUS 3aKOHA OOIBIINX
qucel B INPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEpUpPOBATh
MOHATUSAMM: COYETAHUE, IEPECTAHOBKA, YUCIIO COYETAHMM, YHACIIO IIEPECTAHOBOK;
O6uHom HbroTOHA; yMEHHE NPUMEHATh KOMOMHATOPHbBIE (aKThl U pacCyKIACHUS
JUIS peUIeHMs] 3a]]a4; OLlEHUBATh BEPOSITHOCTU PEAJLHBIX COOBITHI; COCTABIATh
BEPOATHOCTHYIO MOJI€Ib M MHTEPIPETUPOBATH NIOJYUYEHHBIA PE3YIbTAT

10

YMeHHE OonepupoBaTh MOHATUAMU: TOUYKA, MPsAMas, INIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YTJa, IUIOCKUHI YroJl, ABYTPAHHBIN yroJl, TPEXTPaHHBIN
yroJl, CKpEUIMBAIOUIUECS MpsMble, MApPAJICIBHOCTh U IEPIEHAUKYISIPHOCTh
IpPSAMBIX M IUIOCKOCTEH, YroJl MEXKIYy IpPSIMBIMH, YroJl MEXKIAy NpPSIMOU H
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMM, PACCTOSIHME OT TOYKH IO INIOCKOCTH,
pacCTOsIHUE MEXKIY IPSAMBIMH, PAcCTOSTHUE MEXKIY IIOCKOCTSMU; YMEHHUE
UCIOJb30BaTh IpPHU pEIIeHUH 3a7ady HU3ydyeHHble (aKThl M TEOpEeMbl
IUIAaHUMETPUHM; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MUDA;
CTPOMTb MAaTEMAaTUYECKHUE MOJEIM C IOMOILIBIO I€OMETPUYECKUX IOHATHI U
BEJINYUH, PEIIATh CBSI3aHHBIE C HUMU IIPAKTUYECKHE 3a/1a4U

YMeHue onepupoBaTh NOHSTUSAMM: IUIOHIAAb QUIYpBl, O0BEM (QUIYpHI,
MHOTOI'PAaHHUK, MPAaBUJIbHBII MHOTOTPAaHHHUK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajuiefienunesa, Npu3Ma, Nupamuaa, (urypa M IOBEPXHOCTb BpallEHHS,
LWINHAP, KOHYC, wiap, cdepa, miomans chepsl, IIIOMALb [OBEPXHOCTH
MUpaMHibl, TPU3MBL, KOHYyCa, LMIUHApPA, O00BEM Kyba, NPSIMOYToJILHOTO
napajuleJienunena, NupamMuabl, IpU3Mbl, HUIMHIPA, KOHYca, IlIapa, pa3BEpTKa
MIOBEPXHOCTH, CEUYEHUS KOHyca M UWJIMHJApa, MapajulebHble OCH WU
OCHOBAHHIO, CEUYeHHe 1Iapa, IUIOCKOCTb, Kacaromasics cdepsl, IUIMHIpPA,
KOHyCa;  yMEHHE  CTpPOUTh  CEYEHHWE  MHOTOTpaHHMKa,  H300paxarb
MHOTOT'PaHHHUKH, (PUTYPBI M MOBEPXHOCTH BPAILCHUS, UX CEUEHHs], B TOM YHCIIE C
MOMOUIBI0  JJIGKTPOHHBIX  CPEJCTB;  yYMEHHME  MPHUMEHSTh  CBOMCTBA
TeOMETPUUECKUX (UTYyp, CaMOCTOATENBHO (HOPMYIHPOBATH  OMpPEICIICHHS
n3ydaeMbIx GUryp, BBIIBUTaTh THUIOTE3bl O CBOWCTBAX U MPHU3HAKAX
reoMeTpuuecKkux ¢Guryp, OOOCHOBBIBaTH WM ONpPOBEpPrath HX; YMEHHE
MPOBOANTH KJIacCU(UKALUIO (QUIYyp TO pa3IMYHBIM IPU3HAKAM, BBIMOJIHSITH
HE00XO0/IMMBIE IOTOJTHUTEIIbHBIE TOCTPOCHHUS

11

YMeHue onepupoBaTh NOHATHUAMHU: ABM)KEHUE B IIPOCTPAHCTBE, MapajuieIbHBIN
MEPeHOC, CHUMMETpPUS Ha IUIOCKOCTH W B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOJ00Ms, M0100HbBIe (PUTYPBI; YMEHUE pAaclO3HAaBAaTh PABHbIE U
nojo0Hble (Urypbl, B TOM 4HCIE€ B MPHPOJAE, HCKYCCTBE, ApPXUTEKTYPE;
HCIOJIb30BaTh T€OMETPUYECKUE OTHOIIEHUS NpU PEUIeHUH 3a/ady; HaXxOJIUTh
reOMETPHUECKUE BEIMYUHBI (IVIMHA, YTOJ, IJIOWalb, OOBEM) MpHU pelICHUU
3aJa4 U3 JApPYruxX Yy4eOHBIX MpPEeIMETOB W M3 pEallbHOM JKU3HU; YMEHUE
BBIUUCIIATE TE€OMETPHUUECKUE BEIWYHMHBI (JUIMHA, YroJ, IUIOMAAb, OOBEM,
IJIOUIalb MOBEPXHOCTH), UCIONB3YsSd H3Y4YEHHbIE (OPMYJIbl U METOABI, B TOM
qucie: IUI0LAlb IOBEPXHOCTH MUPAMUBI, IPU3MBbI, KOHYCA, IIWJINHAPA, IJI0IA1b
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chepsl; 00bEM KyOa, MPSIMOYTOJLHOTO TapauIeJenue a, MTUPaMHIbI, TPU3MBI,
WIMHIpPA, KOHYyCa, [Iapa; YMEHHE HAXOAWUTh OTHOIICHHE OOBEMOB IMOJIOOHBIX

uryp

12

13

YMeHue onepupoBaTh IOHATHAMM: IHPAMOYIOJbHAs CUCTEMA KOOPAMHAT,
BEKTOpP, KOOPAMHATBI TOYKHM, KOOPAMHATBI BEKTOpa, CyMMa BEKTOpPOB,
IIPOU3BEJCHNE BEKTOpa Ha YUCIIO, Pa3okKeHHe BEKTopa Mo 0a3ucy, CKaIsipHOE
IIPOU3BEJICHUE, BEKTOPHOE IIPOM3BENCHME, YOI MEXKIAYy BEKTOPAMM; YMEHHE
UCIOJIb30BaTh  BEKTOPHBIM M KOOPAMHATHBIA  METON  JUIA  PELIEHUs
reOMETPUUECKUX 3a7a4 U 33a4 APYTruX y4eOHbIX IPEIMETOB

YMeHue BBIOMpATh MOAXOMSINANA METOJ IS PEIICHUs 3a/adyd; OHWMaHUE
3HAYUMOCTU MATEMATUKHU B U3YUYECHUU MPUPOIHBIX U OOIIECTBEHHBIX MPOILIECCOB
U SBICHUM; YMEHHE PACIIO3HABATh IMPOSABJICHUE 3aKOHOB MAaTeMaTUKU B
HUCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPBl MATEMaTUYECKUX  OTKPBITHHA
POCCHUICKOM U MUPOBOI MaTEMAaTUYECKON HAYKHU
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IHHEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUA
1 Yucna v BIYKCICHUS
11 Harypanbnsle u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
12 Panmonanbubie uncna. OOBIKHOBEHHBIE M JIECATHYHBIC TPOOU, MPOIEHTHI, OECKOHEYHBIE
nepuoIM4ecKue Apoou
13 Apudmernaeckuit KOpeHb HaTypaJbHOW crerneHu. J[lelcTBUs C  apupMETHICCKUMHU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp ¢ uenbiM nokasateneM. CTeneHb C palMOHANbHBIM Ioka3aTeneMm. CBoiicTBa
CTENEHU
15 CuHyC, KOCUHYC M TaHI'€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHCIJIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuuHbie U HaTypajgbHbIE JOrapudMbI
JeiicTBuTenpHble yncaa. ApupMeTHYecKHe Oneparuu C ACHCTBUTEIbHBIMH YHCIAMU.
1.7 [IpubnuxEHHbIE BBIUMCICHUS, MpaBUIa OKPYIVIEHUS, MPHUKUIKA U OLIEHKa pe3ysbTara
BBIYHCIICHUI
1.8 [IpeoOpaszoBanHue BhIpaXKeHUN
1.9 KommekcHbie uncna
2 VYpaBHEeHUs U HEpaBEHCTBA
2.1 Lenble 1 1poOHO-paliOHaIbHbIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHS
2.4 [Toxa3zaTenpHBIC U JOTaApUPMUUECKUE YPABHEHHS
2.5 Lensle 1 1poOHO-paIiOHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKHe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Matpuia cuctemsl IMHEWHBIX ypaBHeHUN. OnpeaenuTenb MaTpULIbl
3 @yHKIMH U TpaduKu
31 ®yHK1Ms, cnocoObl 3aganus GyHkuuu. ['paduk pynkuun. Bzaumuo oOpatHbie QyHKIUU.
Yérable u HeuéTHbIe pyHKUUU. [Iepuoanyeckue GyHKIUN
OO6nacTp ompeneneHust 1 MHOXKeCTBO 3HaueHul ¢ynkiuu. Hynmun ¢pynkuuu. [TpomexyTku
3.2 3HAKOTOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH ()YHKIMHA. MaKCUMyMbl U MHUHUMYMEI
¢ynkuuu. Haubonbliee 1 HauMeHbllee 3HaueHNe QYHKIIMU Ha TPOMEXKYTKE
33 CrenenHass (yHKIMS ¢ HaTypajJbHBIM U IIeNbIM Moka3aTeneMm. EE cpoiicTBa u rpaduk.
CaolicTBa U rpaguK KOpHsI N-Oi CTENeHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
3.5 [TokazarenpHas u norapudmudeckas GyHKIIUU, UX CBOMCTBA U rpaduKu
36 Touku pa3peiBa. AcUMNTOTHI TpadgukoB GyHKIUI. CBolicTBa (YHKIMHA, HEMPEPHIBHBIX HA
OTpe3Ke
3.7 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN
3.8 Apudmernueckasi 1 reomeTpuyeckas nmporpeccuu. opmyna ciI0XKHBIX TPOIIEHTOB
4 Hayana maremaTn4eckoro aHaiamsa
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4.1

[TpousBoanas hynkuwu. [Ipon3BoHbIE TeMEHTAPHBIX (PYHKITHI

[IprMeHeHre MPOU3BOIHOM K HCCIeI0BaHUIO (DYHKIMNA HA MOHOTOHHOCTb M SKCTPEMYMBI.

4.2 Haxoxaenre HanOoIbIIero 1 HAMMEHbIIIET0 3HaYCHHsI QYHKIIMH HA OTPE3Ke
4.3 [TepBooOpasnas. UaTerpan
5} MHoO»XecTBa U JIOTUKa
5.1 MHoOXxecTBO, orepauu HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTAaTUCTHUKA
6.2 BepositHOCTh
6.3 KomMOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopaunaTsl 1 BEKTOpBI
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