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HOACHUTEJBHASA 3AIIMCKA

B coBpemeHHOM LHM(POBOM MHpE BEPOSITHOCTh M CTATUCTHKA HPHOOpPETArOT BCE
OO0JIBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUYECKUX MPHUIOKEHUN, TaK U X POJIH B
0o0pa3oBaHMH, HEOOXOJUMOM KaXJIOMy 4YelOoBeKy. Bospactaer umucino mnpodeccuit, npu
OBJIAJICHUH KOTOPBIMH TpeOyeTcsi Xopolias 0a30Basi MOJArTOTOBKA B 00JACTH BEPOSITHOCTU U
CTaTUCTUKH, Takas MOATOTOBKA Ba)kKHA JUI NPOJOJDKEHHUS OOpa3oBaHMs U JUIsl YCHEIIHON
po(heCCUOHATBHON Kapbephl.

Kax/ip1il yenoBeK MOCTOSTHHO MPUHUMAET PEHIEHUS Ha OCHOBE MMEIOIIUXCS Yy HEro
JaHHBIX. A JUIsi 0O0CHOBAHHOTO MPHUHSITHS PEHICHUS B YCIOBHUSX HEAOCTaTKa MM M30bITKA
UHpOpMalMd HEOOXOIMMO, B TOM YHCJE, XOPOUIO CPOPMHUPOBAHHOE BEPOATHOCTHOE U
CTaTUCTUYECKOE MBIIIIJICHUE.

MMeHHO MO3TOMY OCTpPO BCTajla HEOOXOAMMOCTh CPOPMHUPOBATH Y OOYUYAIOIIUXCS
(GYHKIIMOHATBHYIO TPaMOTHOCTh, BKIIIOUAION[YI0 B ce€0s B KauyecTBE HEOThEMJIIEMOU
COCTABJISIIOLIEH YMEHHE BOCHPUHMMATh M KPUTUYECKH aHAJIU3UPOBaTh HH(POPMALIHIO,
IPEJICTABICHHYI0O B pa3IUYHbIX (popmMax, MOHHMMATh BEPOATHOCTHBIA XapakTep MHOIHMX
peanbHBIX IPOLECCOB U 3aBUCUMOCTEN, TPOU3BOAUTH IPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4e€OHOM Kypce C OCHOBHBIMM MpUHIMIAMU cOopa, aHaiau3a H
MPEACTABICHUS JAHHBIX W3 PA3MYHBIX cep KU3HU 0O0IIecCTBa U rocyJapcTBa MpUOOLIAET
oOyuaromuxcsi K 0OLIECTBEHHbIM HHTEpecaM. M3yueHne oCHOB KOMOMHATOPUKHU Pa3BUBAET
HaBbIKM OpraHu3aluu nepedopa M nojcuéra Yyucia BapuaHTOB, B TOM YHCJIE B MPUKIAIHBIX
3ajayax. 3HAKOMCTBO C OCHOBaMHU TeOpUHU IpadoB cO3MaéT MaTeMaTUYecKud (yHIaMEHT
1t (GOPMHUPOBAHUS KOMIIETEHIMI B 00J1aCTH MH(POPMATUKHU U HUPPOBBIX TeXHOIOrui. [Ipn
W3YYEHUU CTATUCTUKH W BEPOSTHOCTH OOOraliaroTCs MPEACTABICHHUS OO0yJarommxcs o
COBPEMEHHOM KapTHHE MHUpa U METOJIaX €ro UCCIEeNOBaHUs, POPMUPYETCS TOHUMAaHUE POJIH
CTaTUCTUKM KaK UCTOYHHMKA COLMAIBHO 3HAYMMOW MH(OpPMAaLMU U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIIJICHHUS.

B cooTBercTBHM C AaHHBIMH LEIAMH B CTPYKTYpEe MporpamMbl ydyeOHOro Kypca
«BeposTHOCTh M CTATUCTHKA» OCHOBHOIO OOIEro 0Opa30BaHUs BbBIACIEHBI CIIEAYIOLINE
coJepKaTellbHO-MeToinueckue JuHUM: «lIpencraBieHne [aHHBIX M ONMCATENbHAsS
CTaTUCTUKa», «BeposTHOCTb», «2DJIeMeHThl KOMOWHATOpuKW», «BBegeHue B TEOpHIO
rpadoBy.

Conepxxanue nmuaun «llpencraBneHue JaHHBIX M ONMMCATENIbHAsl CTATUCTUKA» CIYKUT
OCHOBOM s (opMupoBaHUS HABBIKOB paboThl ¢ wuHMOpMAIMEl: OT YTCHUS W
MHTEpIIpeTaluu UHPOpPMAINK, NPEACTABICHHON B Ta0lMIax, Ha AMarpaMMmax U rpadukax,
no cOopa, MpEACTaBICHUS W aHalu3a JAaHHBIX C UCIHOJIb30BAHUEM CTATUCTUYECKUX
XapaKTEpPUCTUK CPEAHMX U paccenBaHus. PaboTas ¢ JaHHbIMHU, OOydYarouiuecs ydarcs
CUMTBIBATh U WHTEPHPETUPOBATH JaHHbIC, BBIABUTATb, apIYMEHTUPOBATh U KPUTHUKOBATh
MpOCTEHIe TUMOTE3bl, PAa3MBIIUIATh HaJ (PakTOpamu, BI3BIBAIOIIMMH HU3MEHYHBOCTb, U
OLICHMBATh UX BIIMSIHUE HA PACCMATPUBAEMBbIE BEJTMYHUHBI U IIPOLIECCHI.

NHTyuTMBHOE TpEACTAaBICHHE O  CIy4YaMHOM  M3MEHUYMBOCTH, HCCIEAOBAHUE
3aKOHOMEPHOCTEW M TEHJICHUMHW CTAaHOBUTCS MOTUBHUPYIOLIEW OCHOBOU I W3YyYEHHS



TEOpPUH BEpPOSTHOCTEW. BoibIIoe 3HaueHWe MMEIT NPAKTUYECKHUE 3aJaHus, B YACTHOCTHU
OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHE BEpOSATHOCTH BBOAMUTCS KaK MEpa MpaBIonoa00us ciayyaiiHoro coObitust. [1pu
U3YYeHUH Y4YeOHOro Kypca oOydarolIMecss 3HAKOMSTCS C MPOCTEHIIMMH METOJaMu
BBIYMCIICHUSI BEpPOSITHOCTEM B  CIy4allHBIX O3KCIHEPUMEHTaX C pPaBHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMU HUCXOJAaMH, BEPOATHOCTHBIMM 3aKOHAMH, MO3BOJISIIOUIMMHU CTaBUTh M
pemiath Oojiee CIOXKHBIE 3a/aud. B yueOHBI Kypc BXOJSAT HayaldbHbIE MPEICTABICHUS O
CIIy4JailHBIX BETMYMHAX U WX YHCIOBBIX XapaKTepUCTUKAX.

B pamkax ydeOHOro Kypca OCYHIECTBJISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHO>XECTBAMU U OCHOBHBIMH OIE€pAIMsIMU HAJ] MHOKECTBAMH, PaCCMATPUBAIOTCS IPUMEPHI
MPUMEHEHUsST U1 PEIICHMs 3aJay, a TaKK€ MCIOJIb30BaHHUA B JPYIMX MaTEMaTUYECKHX
Kypcax U yu4eOHBIX MpeaMeTax.

B 9 knaccax uszyuaercs ydeOHbI Kypc «BeposSTHOCTb M CTaTUCTHKa», B KOTOPBIM
BXOJAT paznensl: «[IpeacraBienre JaHHBIX W ONKCAaTeNIbHASI CTATUCTUKAY, «BeposTHOCTHY,
«neMeHThl KOMOMHATOPUKWY, «BBeneHue B Teoputo rpadoBy.

Ha usyuyenue yueOHOro kypca «BeposiTHOCTH M cTatucTtukay oTBoaMTCs 51 wac B 9
kiacce (1,5 gac B Heneno).



COILEPKXAHUE OBYUYEHUASA

Conepxxanue npeaMera "Marematuka B 5-8 kiiaccax BKJIIOYaao B ce0sl M3ydCHHE
CIEAYIOIIUX TeM, BOASAIIUX B Kypc "BeposiTHOCTb U cTaTucThKa':

[IpencraBneHre AaHHBIX B BHJE TaOJHIl, [UAarpaMM, rpa@uKoB. 3aroIHEHUE TaOJHII,
YTEHHWE W TIOCTPOEHUE JuarpamMM (CTOJIOMKOBBIX (CTOJIOYATBIX) M KPYroBbIX). UTeHHE
rpa@uKoOB pealbHbIX MpoleccoB. M3BneyeHne wuHpoOpManMK M3 AUArpaMM U TaOJuI,
UCIIOJIb30BAaHUE U MHTEPIIPETalusl JaHHBIX.

OnucarenpHasi CTaTUCTHKA: CpeHEE apuPMeTHIecKoe, MeInaHa, pa3Max, HauooJbIIee
Y HauMEHbIIIee 3HaUYCHUS Habopa YMCIIOBBIX MaHHBIX. [[puMepsI ciydaiiHON M3MEHUNBOCTH.

DOneMeHTapHble COObITUS chaydailHoro ombita. CiydaiiHble coObITHS. BeposiTHocTH
coObITHI. ONBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMU. CiydaliHBINA BBIOOP.
CBs13p MEXIY MAJOBEPOSTHRIMH U TPAKTHYECKH TOCTOBEPHBIMU COOBITHSIMH B TPHUPO/IE,
00I1IeCTBE U HAYKe.

JepeBo.

CrnydaliHBI JKCIIEpUMEHT (OMBIT) U clydaiiHoe coObiTHe. BepodaTHOCTh M yacToTa.
Ponp ManoBepoOsSITHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITUH B MPUPOJIE U B OOIIECTBE.
MoHeTa 1 urpajapHas KOCTb B TEOPUH BEPOSTHOCTEM.

9 KJIACC

[IpencTtaBnenre MaHHBIX B BHJAE TaOJHI], aAWarpamMMm, TpaduKoB, WHTEPIpPETALIUS
TaHHBIX. YTEeHHEe U TOCTPOCHHUE TaOIUIl, TUarpamMmm, Tpa)uKoB MO PEATbHBIM JaHHBIM.

OnucarenpHasi CTATUCTUKA: CpeIHEE apuPMETHIECKOE, MeAraHa, pa3Max, HauboJbIIee
Y HauMEHbIIIee 3HaUYeHUs Habopa YMCIIOBBIX NaHHbIX. [[puMepsl ciyuaiiHON M3MEHUHNBOCTH.

N3mepenne paccenBanus JaHHBIX. J(Hciepcus W CTaHIAPTHOE OTKIIOHEHUE YMCIIOBBIX
HabopoB. [lmarpamma paccenBaHwsI.

MHOXECTBO, AJIEMEHT MHOXECTBA, MOJMHOXECTBO. Ormepalyd HajJ MHOMXXECTBAMHU:
oObeuHEHUe, TmepeceueHue, pgomnoiaHeHue. CBoWcTBa omeparii Hajg MHOXKECTBAMM:
MEePEMECTUTENBHOE, COYETATeNbHOE, paclpeaeInTeNIbHOe, BKIOYeHHUs. lcnosb3oBaHue
rpaguIecKoro MPeACTaBICHUS] MHOKECTB ISl OTIMCAHUS PEaTbHBIX MPOIECCOB M SBICHUM,
P peIIeHUH 3a]1a4.

I'pad, Bepmmua, pebpo. Crenenp BepiuHbl. Yucino pédep W cymMMapHasi CTEICHb
BepiuH. [IpencraBnenue o cBaznoctu rpada. Lenu u nuxiel. [Tyt B rpadax. O6xon rpada
(dittnepoB myTh). [IpencraBiaenue o0 opueHTUpPOBaAaHHOM Tpade. Perenue 3a1ad ¢ mMOMOIIbIO
rpadoB.

Cny4aiiHbIll 3KCIIEpUMEHT (OIBIT) M cliydaiiHoe coObITHe. BeposTHOCTh M YacToTa.
Ponp ManoBepoOsSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUH B MPHUPOJIE U B OOIIECTRBE.
MoHneTa u urpajibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.



HepeBo. CBoiicTBa [€pEBbEB: E€IWHCTBEHHOCTb ITyTH, CYIIECTBOBAHUE BUCSYEH
BEPILMHBI, CBSA3b MEXY YUCIOM BEepIIMH U yucioMm peédep. [IpaBuno ymuoxenus. Pemenne
3aJ1a4 ¢ HOMOUIbIO TpadoB.

[IpotuBononoxHele coObiTHs. Jnarpamma Oiinepa. OObeIMHEHUE U IEpECEUCHHE
coopiTuii. HecoBmecTtHbie coObiTHs. Dopmyna clOXKEHHs BEpOATHOCTEH. Y CIOBHas
BepossTHOCThb.  IIpaBuno  ymHoxeHus. HeszaBucumble  coObiTus.  IlpencraBieHue
DKCIIEpUMEHTA B BUJE JAcpeBa. PemieHne 3aa4 Ha HAX0XKICHUE BEPOATHOCTEN C MOMOILBIO
JiepeBa CIIy4aiiHOr0 3KCIEPUMEHTA, JuarpaMm Juepa.

[lepecranoBku u Qgaxropuan. Coueranus u yucio coueranuil. TpeyroapHuk Ilackas.
Pemmenue 3aa4 ¢ ucmosib30BaHEM KOMOMHATOPUKH.

['eomeTrpuueckas BepossiTHOCTh. CiydallHbIM BBIOOp TOYKM U3 (UTYPHI HA TUIOCKOCTH,
U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

Hcneitanne. Yenex u Heymada. Cepust ucnblTaHuid 10 nepBoro ycmexa. Cepus
ucnbiTanuii bepuym. BeposarHocTu coObITHII B cepuM UCTIbITaHUN bepHyiu.

CrnydaiiHasi BeIMYMHA U PaCIpeesIeHHE BEPOSITHOCTE. MaTeMaTHiecKoe OKHUJIaHue U
aucnepcusi. Ilpumepbl MaTeMaTHYeCcKOro OXKUIAHUS KaK TEOPETHYECKOrO CPEIHEro
3HAYEHHs BEJIMYMHBL. MaTeMaTHYecKoe OKHJAHWE W JHCIEPCHs CIy4allHOM BEIUMYHMHBI
«YHCII0 YCIIEXOB B CEPUU HUCIIBITAHUN bepHym».

[Tonstre o 3akoHe OoibIIUX uKcen. M3MepeHre BEpOSITHOCTEH € MOMOIIBIO YacTOT.
Ponb v 3HaueHue 3aKoHa OOJIBIIUX YUCE B IPUPOJIE U OOIIECTBE.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA HPOI'PAMMbBI YUYEBHOI'O
KYPCA «BEPOATHOCTbD U CTATUHCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS IMPOrpaMMBbl yueOHOro Kypca «BeposTHOCTh U
CTAaTUCTHKA» XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

NPOSIBICHUEM HWHTEpeca K MPOLUJIOMY M HACTOAIIEMY POCCHICKOW MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSM POCCUMCKAX MATEMATUKOB U POCCUNCKOU
MaTE€MaTUYECKOM WIKOJbI, K HCIOJIb30BAHUIO 3THUX JOCTHKEHUH B JAPYIMX HayKax M
MPUKIATHBIX chepax;

2) rpaskaaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEM TIpaKAaHMHA W peaju3ald €ro Ipas,
NPEJICTaBICHUEM O MaTEeMaTHYECKMX OCHOBAaX (DYHKUMOHMPOBAHHS PA3IUYHBIX CTPYKTYP,
SABJICHHUM, MTPOLIETYp TPAKIAHCKOro 0o01ecTBa (Hanmpumep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO
K OOCYXIEHUI0O JTHUYECKHMX TMpOOJIEM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHHEM
JNOCTW)KEHUM HAyKH, OCO3HAaHUEM BAXXHOCTH MOPAJIbHO-3TUYECKMX IPUHLHIIOB B
NEeATEIBHOCTH YYEHOTIO;

3) TpyaoBOe BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a]a4 MaTEMaTUYECKON
HaIlPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOrO0 OOpa30BaHUS HA MPOTSKEHUU
BCEH JKMU3HM I yCIEUTHOW NMpOodeCCHOHAIbHON IEATEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX
YMEHHMM, OCO3HaHHBIM BBIOOPOM U TIOCTPOEHHUEM HWHAMBUAYAJIBbHON  TpaeKTOpUU
0o0pa30oBaHMsI W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIECTBEHHBIX
MOTPEOHOCTEM;

4) 3cTeTH4ecKoe BOCIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHUYECKOMY BOCHPUATHUIO MAaTEMaTHYECKHX
OOBEKTOB, 3aJay, pEUIeHUH, pacCyXACHHH, YMEHHUI0O BUAECTb MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NO3HAHMS:

OpHUEHTAILMEN B JEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX MPeICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUs 4YeJIOBEKa, MPUPOJbl U OO0IIEeCTBa, MOHUMAHUEM
MaTeMaTUYECKOM HayKu Kak c(epbl 4eIoBEYECKOW AESATETbHOCTH, ATANoOB €€ pa3BUTUS U
3HAUUMOCTU IS  Pa3BUTHS LMBWIM3ALMU, OBJAQJCHHEM S3bIKOM MAaTEMaTUKU U
MaTeMaTU4YeCKOM KYJIbTYpOH KaK CpeJICTBOM IMO3HAHUS MHpA, OBJIAJCHUEM MPOCTEHIIMMHU
HaBBIKAMM HCCIIEJOBATEIBCKOMN IEATEIbHOCTH;

6) ¢usnyeckoe BocnmuTaHMe, (POPMHUPOBAHME KYJBTYPbl 3A0POBbS H
IMOIMOHAIBHOIO 0J1ArOMOJTyYHUs:

TFOTOBHOCTBIO TNPHUMEHSATh MAaTeMaTHUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbs,
BEJICHUS 3/J0pPOBOT0 00pasa >KM3HHU (30pOBOE MUTAaHUE, COATaHCUPOBAHHBINA PEKUM 3aHITUN



U OTJIbIXA, PEryJsipHas pu3nvecKkasi akTUBHOCTb), C(OOPMUPOBAHHOCTHIO HABbIKA PEQIICKCHH,
MpU3HAHUEM CBOETO MpaBa Ha OMKOKY M TAaKOTO e MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpYEHTAallMe! Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUM JIJIsl pelIeHUs 3a/1ay B 00J1aCTH
COXPAHHOCTH OKpYXKaloleld cpeipbl, MJIAHUPOBAHUS MOCTYIKOB M OLIEHKH HMX BO3MOKHBIX
MOCJIENCTBUA  JUII  OKPY’KalolIed Cpelbl, OCO3HaHUEM IJI00aJbHOrO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTel UX pelIeHHUS;

8) ajanTanus K M3MEHSIIOIUMCH YCJIOBUSIM COLUAIBLHON M IPUPOAHON Cpebl:

TOTOBHOCTBIO K JCHCTBHSIM B YCJIOBHUAX HEOMPEAECIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AESITEIbHOCTh, B TOM YUCJIE YMEHUE YUYUTHCS
y JIpYyrux JIojAe, npuoOpeTaTb B COBMECTHOW AESATEIBHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIMU U3 OIBITA IPYTHX;

HEO0OXOIUMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uucie (HOpMYIUPOBATH
UJeU, TMOHATHUA, TUIOTE3bl 00 OOBEKTAaX M SIBJICHUAX, B TOM YHCIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh JAE€PUIMTHI COOCTBEHHBIX 3HAHUI W KOMIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYal[Ml0, BOCHPUHHUMATh CTPECCOBYIO
CUTYaIIMIO KaK BBI30B, TPEOYIOMINI KOHTPMEDP, KOPPEKTUPOBATH MIPUHUMAEMBIE PEIICHUS U
nencTBud, ((OpMyIUPOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornyeckue 1efMcTBUA:

e BBISABIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUN MEXIYy MOHATUAMH, (OPMYJIUPOBATH ONpPEISTICHUS MMOHITHH,
yCTaHABIMBAaTh CYIIECTBEHHBbIM MpPU3HAK KJIacCU(UKALMK, OCHOBaHUS  JJis
00001IEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

e BOCIIPUHUMATh, (POPMYIUPOBATH U NPEOOPA3OBHIBATH CYKICHHS: YTBEPAUTEIbHbBIE U
OTpULIATEIbHBIC, ETUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

e BBUIBJIATH MaTeMaTHYECKHME 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOPEUHUS B
(akTax, NaHHBIX, HAOJNIONECHUSIX M YTBEPXKICHUSAX, Mpejaratb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEYU;

e JIeNIaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, IE€IYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUECHUN, YMO3aKIIIOUECHUH 110 aHAJIOTHH;

e pa30upaTh JIOKa3aTelIbCTBA MATEMATHUYECKUX YTBEPXKICHUW (OpsMble U OT
OPOTUBHOIO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECJOXKHBIE  JI0KAa3aTelbCTBA
MaTeMaTU4ecKnXx (aKkToOB, BBICTPAMBATh APTYMEHTAIMIO, MPUBOJUTH TPHUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

e BbIOMpaTh croco0 pelleHus ydyeOHOM 3afaud (CpaBHUBATH HECKOJBKO BapUaHTOB
penieHusi, BbIoOupaTh HanboJiee MOAXOAAIIMMN C YYETOM CaMOCTOSATEIBHO BbIIEIEHHBIX
KPUTEPUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

e WCIIONB30BAaTh  BOMPOCHI KAaK  HCCIAEAOBATENIbCKUN  HMHCTPYMEHT  IO3HAHUSA,
bopMynHpoBaTh BOIIPOCHI, bukcupytoume POTHUBOPEYHE, npooiemy,
CaMOCTOSTENIbHO YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUJIaHY HECIIOXHBIA SKCIICPUMEHT,
HEOOJIBIIIOE HKCCIEAOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOTO
00BEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXIY COOOi;

e CaMOCTOSITENIbHO  (OpMYIMpPOBaTh OOOOIIEHHS W  BBIBOABI 1O  pe3yJbTaTaM
MIPOBEAEHHOTO HAOIIOICHUS, HCCIICIOBAHUS, OIICHUBATH IOCTOBEPHOCTH MOTYYCHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIECHNIA;

e MPOTHO3UPOBATH  BO3MOXXHOE  pPa3BUTHE TIpollecca, a TakXkKe  BbIJIBUTATh
MPETNOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

e BBIABIIATh HEJOCTATOYHOCTh W M30BITOYHOCTH MH(MOPMAINH, JAaHHBIX, HEOOXOIUMBIX
TUTSI pEIICHUS 3a1auH;

e BBIOMpPATh, aHATM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS;

e BbIOMpaTh (opMy TnpencraBiieHUs WHGOPMAIMM W WLIIOCTPUPOBATh peEIIacMble
3a/1aud CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi M MX KOMOWHAIIUSIMH,

e OIIEHUBATH HAAEKHOCTh MH(MOPMAIUH 110 KPUTEPUSIM, MIPEAJIOKCHHBIM YUUTEIIEM WIIN
c(hOpMYTUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

e BOCIPUHUMATH M (POPMYITHUPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBUSMH U LEIISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MUCbMEHHBIX ~ TEKCTaxX, JaBaTh IMOSICHEHHWS 1O XOAYy pelIeHus 3ajayu,
KOMMEHTHUPOBATh TOJyUYECHHBIN PE3yJIbTaT;

e B X0jI¢ 0OCYXKIEHHS 3a/1aBaTh BOTIPOCHI 1O CYIIECTBY 00CYKIAEMOM TEMBI, TPOOJIEMBI,
permaeMoil  3ama4yM, BBICKAa3bIBaTh WJCH, HAIlCJCHHBIE Ha TIIOMCK PEIICHUS,
COTIOCTaBIIATh CBOM CYXKIEHUS C CYXKICHUSAMH JAPYTUX YYaCTHUKOB JUAjora,
OOHApyXMBaTh pa3IMYUe M CXOJCTBO IIO3MIMH, B KOPpPEKTHOH (dopme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

e TIPEACTABITH PE3YIbTAThI PEIICHUS 3aJ1a4H, SKCIICPUMEHTA, UCCIICIOBAHUS, TIPOCKTA,
CaMOCTOSTEIILHO BHIOMpATh (popMaT BBICTYIICHUS C y4E€TOM 3a/ad MpPE3eHTAIlUd U
0COOEHHOCTEH ayAUTOpUH;

e TOHUMATh W HWCIIOJIH30BATh MPEUMYIECTBA KOMAHIHOW W WHAMBUIYaTbHON pabOTHI
MIPH PEIIEHUN YIeOHBIX MaTEMAaTUYECKHX 33]1a4;

e TPUHUMATH 11€JTh COBMECTHOM JIEATEILHOCTH, IUNIAHUPOBATh OPTAaHU3AIINI0 COBMECTHOU
paboThI, pachpencyiaTh BHABI PabOT, JOrOBapuUBATHCSA, OOCYKIATh MPOIECC M
pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

e yYacTBOBaTh B TPYyNNOBBIX ¢Gopmax paboTel (00CYyXkaAeHUS, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JPYTHE), BHITOJHATH CBOK YacTh pabOTHl M KOOPJAWHUPOBATH



CBOM JCUCTBHUS C APYTMMH YJICHAMU KOMAaHbl, OLICHUBATh KAYECTBO CBOErO BKJIAJa B
o0 MPOAYKT 1o KPUTEPUSIM, chOpMyITUPOBAHHBIM Y4YaCTHUKAMU
B3aNMO/IEUCTBHUSL.

PerJIHTI/IBHLle YHuBEpCaJibHbIC y‘leﬁﬂble IleﬁCTBHH

Camoopranusanus:

e CaMOCTOSITENIBHO COCTaBJIATH IUIaH, aJrOPUTM pelIeHUs 3afadyd (WIM €ro 4acThb),
BBIOMpaATh CMOCOO0 pemieHUs ¢ y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUN C YUYETOM
HOBOM HH(OpMaIUK.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

e BJIAJIETh CHOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJISI MIPOLIECCA U PE3YJIbTaTa PEIICHUS
MaTeMaTH4YEeCKOU 3a/1a4H;

e MPEIBUAECTH TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPU PEUICHUU 3aJa4H, BHOCUTh
KOPPEKTHUBBI B JIEITEIILHOCTh HA OCHOBE HOBBIX 00OCTOATENHCTB, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEMH;

e OLIEHUBATb COOTBETCTBUE pe3yibTaTa ACSITEIbHOCTU MOCTABICHHON LIETU U YCIOBHSIM,
OOBSACHATh MPUYUHBI JIOCTHKCHUS WM HEIOCTHKCHHS I1€JIM, HaXOJUTh OIINOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K konmy oOydenums B 9 kjacce OOyYarOIIMIICSA TOMYYUT CICAYIONIHME TPEIMETHBIS
pPE3yJIbTATHI:

Yutats uHPOpMaIMIO, TPEACTABICHHYIO B Ta0JMIIAX, HA JUarpaMMax, MpeJCTaBIsuTh
JaHHBIE B BUJIE TAOJIUII, CTPOUTH AMArpaMMbl (CTOJIOMKOBBIE (CTOJI0UYATHIE) U KPYTOBBIE) TIO
MaccuBaM 3HaueHui. V3BiekaTh U MpeoOpa3oBbIBaTh WH(OpPMaIMIO, MPEIACTABICHHYIO B
BHJIe TaOJIUII, TUarpamm, rpauKoB.

OnuceiBaTh M MHTEPIPETUPOBATH PEATBHBIE YHMCIOBBIE JAAHHBIC, MPEJCTABICHHBIC B
Tabnuiax, Ha Auarpammax, rpadukax.

Hcnonb3oBaTh MJisi ONMCAaHUS AAHHBIX CTAaTUCTUYECKUE XApPAKTEPUCTUKH: CpEIHEE
apudpmMeTHIecKoe, MeauaHa, HauOoJiblllee U HaWMMEHbIee 3HAUYeHUs, pazMax. OnuchiBaTh
JAHHBIE C MOMOIIBI0 CTATUCTUYECKHUX TMMOKA3aTENEH: CPEITHUX 3HAUYCHUN U MEP paCCEUBAHUS
(pa3max, qucnepcus ¥ CTaHAapTHOE OTKIOHEHUE).

Nmeth mpencTaBieHue O CoydyalHOW W3MEHUMBOCTU Ha MpUMEpax IeH, (U3UIECKUX
BEJIMYMH, aHTPOIMOMETPUYECKUX JAHHBIX, HUMETh NPEACTaBICHHUE O CTATUCTUYECKOM
YCTOMYMBOCTH.

HaxoauTh 4acTOThl YHMCIOBBIX 3HAYEHUM M YaCTOThl COOBITUHA, B TOM 4YHUCIE IO
pe3ynbTaTaM U3MEpEeHU U HAOIIOICHHM.

Haxonuth BepOSTHOCTH CIydallHBIX COOBITUM B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B ONbITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTapPHBIMU



coObITsiMU. PemaTe 3amauM  OpraHU30BaHHBIM TIEpeOOpPOM BapUAHTOB, a TaKkKe C
MCITOJIh30BaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb3oBath rpaduueckre MOJEIH: IEPEBO CIYYAMHOTO SKCIIEPUMEHTA, AUarpaMMbl
Diiniepa, yuciaoBas npsimasi.

OnepupoBaTh MOHSATUSIMHU: MHOXECTBO, IMOJMHOXECTBO, BBINOJHATH OINEpalUM HaJ
MHOXKECTBaMU: OOBEIMHEHUE, TMEPECCUCHUE, JOMOJHEHUE, MEPEUUCIATh AJIEMEHTHI
MHOECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnons3oBath rpaduyueckoe MpeCcTaBICHUE MHOXECTB M CBSI3ed MEXIy HUMH IS
OMMCAaHUs MPOILECCOB U SBJICHUM, B TOM YHUCJE MPU PEIICHUH 3a7a4 U3 JIPYTUX YYEOHBIX
MPEJIMETOB U KyPCOB.

Hcnonbs30BaTh onucarenbHbIE XAPAKTEPUCTUKHU JUJII MACCUBOB YHWCIIOBBIX JAHHBIX, B
TOM YHUCJIE CPEHUE 3HAUYCHUS U MEPBI pACCEHBAHUS.

Haxonuth 4acTtoThl 3HA4eHU W YacTOThl COOBITHS, B TOM 4YHUCJIE TOJIb3YSCh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUM 1 HAOJIIOACHUH.

HaxoauTh BEpOSTHOCTU CIy4allHBIX COOBITHII B M3YUYEHHBIX OMBITaX, B TOM YHUCJIE B
OMBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUAMH, B CEPHUSX HCIBITAHUM 0
[IEPBOTO yCIIEXA, B CEPUAX UCIBITAHUN bepHyu.

Nmets npencraBiieHue 0 CIy4alHOW BEJIMYMHE U O PACIPEACIIEHUN BEPOSATHOCTEN.

NmeTs mpeacTaBieHrue 0 3aKOHE OOJIBIIINX YUCET KaK O MPOSBJICHUU 3aKOHOMEPHOCTH B
CIIy4ailHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YMCEN B IPUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE
9 KIIACC

HaumenoBanmne pa3xaesioB U TEM

KoanuecTBo 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne ni/m Kourpoububle IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PECYPChI
padoThI padoThI
bubmuoreka [JOK
1
! TlpeCTaBeHHE AAHHEIX https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
2 OnucarenbHas CTaTHCTHKA 3 https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
1
3 Muosectsa 4 https://m.edso0.ru/7f417fb2
bubmuorexa [JOK
4 Bsenenue B Teoputo rpadon 4 https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2
bu6mmorekxa [IOK
5 BeposiTHOCTB M yacToTa CllyyailHOro coObITHS 13 1 https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
6
DTIEMEHTEI KOMOUHATOPHICH 4 ! https://m.edsoo.ru/7f41a302
7 I'eoMeTprueckas BEpOITHOCTD 2 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a302
but6mmorekxa [JOK
8
Henprrams beprysm 6 . https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
9
Catydaiinas enminna 6 https://m.edso0.ru/7f41a302
bubmuorexa [JOK
10
OGobmenue, KoHTpo, 8 . https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 51 3 2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Teopuss BeposiTHOCTEW M cTatucThKa. 7-9 kinaccel. YueOHoe mocooue. U.P.

Bricoukui, U.B. Amenko, mox pea. M.B. Amenko. Mocksa: [Ipocsenienue,
2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. OGnako 3HaHUN

https://oblakoz.ru/

2. bubmmoteka IIOK Akanemun Munnpocsemenus: Poccuu
https://lesson.edu.ru/

3. AO UznparensctBo «IIpocBemenue»

https://prosv.ru/

4. bubmuoteka [IOK Mos mkoa

https://lib.myschool.edu.ru/market?filters=
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