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PABOYAS ITIPOTPAMMA KYPCA BHEYPOUYHOM JEATEJbHOCTH
«BEPOATHOCTDb U CTATUCTHKA» U1 ObYUAIOINXCA 8-9 KIIACCOB

HOACHUTEJBbHAA 3AIINCKA

Pabouast mporpamma Kypca BHEYPOUHOH JeATeIbHOCTH «BepodaTHOCTh U
CTaTUCTHKa» st oOydarommxcs 8-9 kiaccoB Ha 0a30BOM YpPOBHE OCHOBHOT'O
o0mero oOpa3oBaHus 00ECTICUNBACT PeATH3AINI0 TPEOOBAHUIA B COOTBETCTBUU C
dbenepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO
obmero oOpaszoBanus (manee — DGI'OC OOO), yTBEpKIECHHBIM  IMPUKA30M
MunucrtepcTBa npocsemieHusa Poccuiickoit @eneparuu ot 31.05.2021 Ne 287, ¢
U3MEHECHHUSIMU B COOTBETCTBUM C TMPUKA30M MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eneparuun ot 18.07.2022 Ne 568, Ha ocHoBe (demepanbHOM
oOpazoBaTeIbLHON MpOrpaMMbl OCHOBHOTO 0011ero oOpa3zoBanus (manee — DOII
00Q0), yTBepxkaeHHONH NpuKazoM MuHHCTEpCcTBa MpocBemieHus Poccuiickoit
®enepanuu ot 18.05.2023 Ne 370, OOIT OO0 MBOY COII Ne 31 umenu
I'.A.bepanueBckoro, KoHuenuuu mnpenogaBaHus MaTreMaTUKd B Poccuiickoit
Oepnepanuun (yTBepxkIAeHa  pacnopsbkenrem  [IpaButenscTtBa  Poccuiickoit
®enepanuu ot 9 anpenst 2016 r Ne 637-p), dbenepanbHoit paboueit mporpaMMbl
BOCITUTAHUs, C YUYETOM paclpeesi€HHbIX M0 KJlaccaM MPOBEPSIEMbIX TpeOOBaHUM
K pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHON MPOTpaMMbl OCHOBHOTO
oOmiero oopaszoBanus. [losicHuTenbHAs 3anKMCKa OTpa)kaeT oOIKe LEIu U 3a/1aun
M3YUYEHUS] BEPOATHOCTU U CTATHUCTHKE, MECTO B CTPYKType yueOHOro IuiaHa, a
TaKK€ TMOJIXOJAbl K OTOOPY COJAECpKaHUS ¢ OMNPEACIICHUIO TUTAHHPYEMBIX
pesynbratoB. CojaepxaHue OOY4YEHUSI paCKpbIBAe€T COJEpKaTeIbHBbIC JIMHUH,
KOTOpBI€ TMpejjaratorcs JJjisi o0s3aTeIbHOrO0 M3YyYECHHUS B KaXKJIOM KJacce Ha
YpPOBHE OCHOBHOTO 0011ero odpazoBanus. [lnanupyembie pe3yiabTaTbl OCBOCHUS
nporpaMMbl IO  BEPOSITHOCTA M CTAaTUCTHKE BKJIIOYAIOT JIMYHOCTHBIE,
MeTarpeIMETHbIC Pe3yJIbTaThl 32 BECh MEPHUO]] 00YUYEHUSI HA YPOBHE OCHOBHOTO
oOmiero o0Opa3oBaHWsA, a TaKKe MPEAMETHBIC JTOCTHXKEHHUs OOydYaromierocs 3a
KM T0J1 00y4eHHUS.

B coBpemeHHOM LU(PPOBOM MHpPE BEPOSITHOCTb M CTATHUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIIOKEHUMN, TaK
U UX POJU B 00pa30BaHUM, HEOOXOAMMOM KaXKJIOMY 4eloBeKy. Bo3pacraer umcio
npodeccuii, mpu OBIAJCHUH KOTOPBIMH TpeOyeTcs xopornas 6a3oBasi MOATOTOBKA
B 007acCTH BEpPOATHOCTM M CTAaTUCTUKHM, Takas TOATOTOBKA Ba)KHA s
MIPOJIOTIKEHUS 00pa30BaHUS U JJIsl YCIEIIHON MPO(EeCCUOHAIBHOM Kaphephl.

Kaxx/plii 4esi0BeK MOCTOSIHHO MPUHUMAET PEUICHUS] HA OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A 111 000CHOBAaHHOTO MPUHSTHS PEIICHUS B YCIOBUSX HEIOCTATKA
uiu  u30bITka  WHGOpPMAUM  HEOOXOAMMO  XOpouo  chOpMHUPOBAHHOE
BEPOSTHOCTHOE U CTATUCTUYECKOE MBIIIICHUE.



MMeHHO TO3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOy4Jaroruxcs (yHKIIMOHATBHYIO TPAMOTHOCTD, BKITIOUAIOIIYIO B C€0sT B KAUECTBE
HEOTHEMJIEMOM  COCTaBJISIIOICH  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSITHOCTHBI XAapAaKTE€p MHOTHX pPEAIbHBIX IPOLECCOB M 3aBUCUMOCTEH,
MPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAMHU cOOpa, aHAIHN3a |
MPEACTABICHUS JTAHHBIX W3 Pa3lIMYHBIX cdep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOuaeT oOydarlmmxcs K OOIIECTBEHHBIM UHTepecaMm. l3ydeHne OCHOB
KOMOMHATOPUKHU pa3BUBAET HABBIKM OpraHU3alMM Tepedopa U mojacuéra 4ducia
BAPUAHTOB, B TOM YKCJI€ B MPUKIAJHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU T€OPUU
rpadoB co3MaéT MaTeMaTHIeCKuil GyHIAMEHT 7151 (GOPMHUPOBAHUS KOMIICTCHITUI B
ob0nactTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJNOTHH. [Ipy M3ydyeHUH CTATUCTHKU U
BEPOSITHOCTU O0OOTAIAaOTCsl MPEJCTaBIeHUs OOyYaronuxcsi O COBPEMEHHOMN
KapTUHE MHUpa U METOJax €ro HcclieloBaHus, (GOpMUPYETCs MOHUMAaHUE POJIU
CTATUCTUKHU KaK UCTOUYHHMKA COLMAIIBHO 3HAYUMOU MH(OPMALIUU U 3aKIAIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIICHUS.

B COOTBETCTBUU C JMaHHBIMU LEISIMU B CTPYKTYpe MPOrpaMMbl Yy4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOIIETr0 0Opa3oBaHUs BbIICICHbI
CIENYIOIINE COJIepKATENbHO-MeTOAMUeCKne TuHUM: «lIpeacraBienne naHHBIX U
omnmucaTeNbHas CTaTUCTUKa», «BeposATHOCTBY, «DIEMEHThl KOMOMHATOPHUKNY,
«BBenenue B Teopuro rpadoBy.

Conepxanue nuHuM «lIpencraBieHne TaHHBIX U ONUCATENIbHAS CTATHCTUKA
CIIY)KUT OCHOBOW Juisi (hOPMHPOBAHHS HABBIKOB pabOThl ¢ WH(OpMaIuen: oT
YTEHUSI W UHTEpHpeTanuu HWHpoOpMaluu, TpeACTaBICHHOW B Tabiuilax, Ha
auarpaMMax W rpadukax, 10 cOopa, MpEeACTaBIICHUS W aHaIM3a JaHHBIX C
WCIIOJIb30BAHUEM CTAaTUCTHUUYECKUX XapaKTEPUCTUK CPEAHUX U PACCEUBAHUSI.
PaGotast ¢ nmaHHbIMH, OOydaromuecss yd4aTcsi CUMTBIBATb W WHTEPHPETUPOBATH
JIaHHbIC, BBIABUTATh, apTYMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAOIIMMU HU3MEHYMBOCTh, M OIEHUBATh X
BJIMSIHUE HA pPacCMaTpPUBAaeMble BEJTUYMHBI U MIPOLIECCHI.

NHTYUTUBHOE NpPENCTABICHUE O CIy4alHOW W3MEHUYMBOCTH, UCCIICIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHWM CTAHOBUTCS MOTHBHUPYIOLIEM OCHOBOM JUJIA
M3yYeHUs] TEOpUU BeposTHOCTEH. bosbllioe 3HaYeHHE HMMEIOT MPAKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI ¢ KJIACCUYECKUMH BEPOSTHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEpPOSTHOCTH BBOJMUTCS KaK Mepa MPaBIOMONO0OMS CIIy4ailHOTO
coobrtTus. [lpm wm3yueHun yueOHOro Kypca oOydarommecss 3HAKOMSTCS C
MPOCTEUIIMMHA  METOJIAMU  BBIYMCJIICHHSI  BE€POSATHOCTEHW B CIyYaMHBIX
AKCTIEPUMEHTAX c PaBHOBO3MOKHBIMU AJIEeMEHTaPHBIMU HCXO0J/IaMH,



BEPOSTHOCTHBIMHM 3aKOHAMU, MO3BOJISIIOIIMMU CTABUTh U pelIaTh O0Jee CI0KHbIC
3amaun. B ydeOHBIN Kypc BXOAST HaydalbHBIC NPEICTABICHUS O CIIyYailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKE€CTBAMU M OCHOBHBIMH OIIEPALMSIMUA HaJ MHOYKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEpbl IPUMEHEHUS JJIsl PEUIEeHUs 3a]ay, a TaKkKe HCIOJIb30BaHUSA B JPYTUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeAMeTax.

B 8-9 xnaccax uzyuaercs ydeOHbI Kypc «BeposTHOCTb W CTaTUCTHKa», B
KOTOpBIM  BxomaT pasgensl: «lIpencraBieHue JaHHBIX M ONKCATENbHAs
CTaTUCTHKa», «BeposSTHOCTB», «DJIeMEHThl KOMOMHATOpukn», «BBenenue B
Teopuro TpadoBy.

Cornacuo mnany BHeypouHoil nesarenbHocty MBOY COIIl Ne 31 umenu
I'.A. bepanaeBckoro Ha 2023-2024 y4eOHbI TOA Ha uM3ydeHue mpeamera B 8 -9
KJIacCe€ OTBOAMTCA MO |1 4Wacy B Henemnto, 4to cocrtabisieT no 34 yaca B ron. B
COOTBETCTBHUM C KalleHJIapHbIM yueOHbIM rpadukom MBOY COII Ne 31 umenu
I".A. bepauueBckoro Ha 2023-2024 y4eOHBIN TOJ] Ha pean3alyio MPOrpaMMBbI 110
Kypcy B 8 Kilacce 3arianupoBaHo 34 yaca, B 9 kiacce Ha peajiu3alyio porpaMMbl
M0 KypcCy 3alulaHupoBaHO 67 Yaca (TeMaTHYeCKOE IIAHWPOBAHUE COCTABJICHO C
Y4€TOM TOCYAApCTBEHHBIX MPa3AHUYHBIX JHEH, ornpesaencHHbIX [IpaBuTensCcTBOM
P®). OcBoeHue conepxaHusi IporpaMMbl MO Kypcy OyJeT oOecreueHo 3a CyeT
yacoB 0000IIEHNs U TOBTOPEHUSI U3yYEHHOTI'O MaTepuaa 1o Kypcy.

COAEPXKXAHUE OBYUEHUA
8 KJIACC

[TpencraBieHune JaHHBIX B BUJAE TAOJML, AUarpaMM, rpaduKoB. 3aroIHEeHNe
Ta0NHIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHHE rpauKoB peasbHbIX NpoueccoB. M3pneuenue nndpopmaum u3
JMarpaMM U TaOJIHIL, UCTIOIb30BAHUE U MHTEPIPETALMS TaHHbIX.

OnwucarenpHas CTAaTUCTHKA: cpelHee apu(pMETHYeCcKoe, MeauaHa, pa3max,
HauOoJblllee M HauMEHbIlIee 3HAa4eHHs Habopa YHMCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYMBOCTH.

CnyyaliHbI SKCHEPUMEHT (OMBIT) M clydailHOoe coObITHE. BeposTHOCTH U
yacToTa. Pojb MaloOBEpPOSITHBIX M MPAKTHUECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE
u B oOmectBe. MoHeTa v UTpasibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbL. Yuciao pébep u cymMmapHas
creneHb BepiiuH. [IpencraBnenue o cBsizHoctu rpada. Lenu u nukinsl. Iyt B
rpadax. O6xon rpada (disiepoB myTh). IIpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ noMonibio rpagos.



9 KJIACC

[IpencraBienne JaHHBIX B BUAE TaOJUI, AUarpaMM, rpadukoB. 3anoIHEHHUE
Ta0NWIl, YTCHHE M TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHHe rpaukoB peanbHbIX IpolieccoB. M3pneuenue nndopmanuu u3
JMarpaMM U TaOJIMIL, UCTIOIb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOoblllee W HAaUMEHbIIee 3HAYeHHs HaOOpa YHCIOBBIX JAaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

MHOX€eCTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Onepauun Hax
MHOKECTBaMU: O0BbEAMHEHHE, TNepeceueHue, nomnoyiHeHue. CBoOMCTBA orepanui
HaJl MHOXECTBAMU: IIEPEMECTUTEIIBHOE, COYETATEIbHOE, PACHPENEIUTEIBHOE,
BKIIO4YEeHUs. Vcnonb30BaHHE TpapUUECKOro MPEICTaBICHUS MHOXKECTB IS
OIMCAHMSI PEATIBHBIX IIPOLIECCOB U SIBJIICHUM, IPU PELICHUY 3a/1a4.

W3mepeHne paccenBaHMs NaHHBIX. J(AcIepcus U CTaHJAPTHOE OTKIOHEHME
YHUCIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

CrydaifHbIil SKCIIEpUMEHT (OMBIT) U cliydaiiHoe coObiTue. BeposiTHOCTh U
4yacToTa. PoJjib MaJIOBEPOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIE
u B obmiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEM.

OneMeHTapHble COOBITUSL  ciydyallHOro omnblTa. CiydyaliHble COOBITHS.
BepositHoctr  coObIThil.  OnNbBITBL ¢ PAaBHOBO3MOXKHBIMH — DJIEMEHTAPHBIMU
coObITusMU. Ciyyalinbiil BEIOOp. CBSI3b MEXKIY MaJOBEPOATHBIMU U MPAKTHYECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IIPUPO/JIE, OOILIECTBE U HAYKE.

I'pad, Bepmmua, pebpo. Crenenp BepmnHbl. Yuciao pébep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cszHoctu rpada. lemu u nuxoel. [yt B
rpadax. O6xon rpada (diiepoB myth). lIpencraBienue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIibio rpados.

HepeBo. CBoiicTBa [€pEBbEB: E€AUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BUCSAYEH BEpIIMHBI, CBA3b MEXIY UYMCIOM BeplIMH H yucioMm pédep. [Ipasumio
yMHOKeHHUs. Penienne 3aiad ¢ noMolsto rpagos.

[IpotuBononoxkueie coObiTusA. Juarpamma Oinepa. OObeauHeHUE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSITHOCTh. [IpaBmino ymHOXxeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHIE JepeBa. PemieHue 3agad Ha
HaxO0XJICHUE BEPOSATHOCTEH C MOMOIIBIO JAEPEBA CIYyYAMHOTO JKCIEPUMEHTA,
auarpamm Ounepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTbD M CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE  pe3yabTaTbl  OCBOGHHSA  NPOrpaMmbl  yuyeOHOro  Kypca
«BepoATHOCT U CTAaTUCTHKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBIICHUEM HMHTEpEca K MPOIUIOMY M HACTOSIIEMY POCCHICKOW MaTEMAaTHKH,
LEHHOCTHBIM OTHOLICHUEM K JOCTHXKECHHUSIM POCCUICKUX MAaTEMaTUKOB M POCCUHCKOM
MaTeMaTUYECKOW IIKOJbI, K WCIOJIb30BAaHUIO ATUX JIOCTMKEHHM B APYTMX HayKax U
NPUKIATHBIX chepax;

2) rpa;kaIaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00513aHHOCTEN IpaKAaHUHA U pealln3alliy ero IMpas,
OpEICTaBICHUEM O MAaTeMAaTUYECKUX OCHOBaX (DYHKUMOHHPOBAHUS Pa3IMUYHbBIX
CTPYKTYp, SBIEHUW, MpOLEAyp TpaxAaHCKOro oOliecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXAEHUIO JTHYECKUX MpOOJEM, CBA3AHHBIX C
NPaKTUYECKUM NPUMEHEHUEM JTOCTHXKEHHM HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-
TUYECKUX MPUHILIHIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HA AaKTMBHOE Yy4yacTUE€ B PEIICHHMH MPAKTHYECKUX 3aaady
MaTE€MaTUYeCKOM  HAMpPAaBICHHOCTH, OCO3HAHMEM BAXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMsi Ha TPOTSHKEHWHM BCEM JKU3HU JUIsl YCIEIHOM TpodeccrHoHambHOM
NEeSTEIbBHOCTY W Pa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
NOCTPOCHUEM HHIUBUAYATbHONW TPAeKTOPUM OOpa30oBaHUS M KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTHYeCcKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  OMOLMOHAIBHOMY U 3CTETHMYECKOMY  BOCIHPHSITHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3ajad, pEUIeHUM, pacCyXIEeHUH, YMEHUIO BUAETbH
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B  JACATENbHOCTM HA  COBPEMEHHYIO CHUCTEMY  Hay4YHBIX
NpEICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, IPUPOIBI U
oOuiecTBa, TOHUMAaHHEM MAaTeMaTUYeCKOM HayKd Kak cdepbl YeIOBEYECKOU
NEeSATEIbHOCTH, ATanoB €€ pa3BUTHS M 3HAYMMOCTU MJIA Pa3BUTHS LIMBUIM3ALUH,
OBJIQJICHUEM $SI3IKOM MaTE€MaTUKHM W MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpeICTBOM
NO3HAaHWA MHUpa, OBJAJECHHEM NPOCTEUINMMU HAaBBIKAMU  HMCCIIEJOBATEIbCKON
NEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHuE, (OPMHPOBaHME KYJIbTYPbI 310POBbA U
IMOLMOHAIBHOIO 0J1ArONOJTyYHUs:



TOTOBHOCTBIO TPUMEHSATh MATEMAaTUUYECKUE 3HAHUS B UHTEPECAX CBOETO 37I0POBbS,
BEJICHUS 3JI0POBOTO 00pasza XKW3HM (3I0POBOE MUTAHWE, COATAHCUPOBAHHBIN PEXKUM
3aHIATHH W OTABIXa, PETyJsipHas (U3UYECKas AaKTUBHOCTB), CHOPMHUPOBAHHOCTHIO
HaBbIKa pedIeKCUH, IPU3HAHUEM CBOETO IpaBa Ha OIMMOKY M TAKOTO JKE IIpaBa JPyroro
YEJI0BEKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTaIlMel Ha MPUMEHEHHE MATEeMaTUYECKUX 3HAHUW ISl pelIeHUs 3a7ad B
00JIaCTH COXPaHHOCTH OKPYIKAIOIIEH Cpelibl, TUIAHUPOBAHUS MOCTYINKOB W OIICHKH HUX
BO3MOXXHBIX TIOCJIEACTBUU ISl OKPYXKaIOIIeH Cpelbl, OCO3HaHWEM TIJI00aJbHOIO
XapakTepa dKOJOTHUECKUX TTPOOJIeM U MyTel UX PeIIeHus;

8) amanTauuss K HM3MEHAKWINMMCH YCJIOBUSIM COLMAJBLHOM U TPHPOAHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEU KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO JEATEIIbHOCTb, B TOM YHCIIE YMEHUE
YUUTBCSA y APYTUX JIOJIEH, TpUoOpeTaTh B COBMECTHOM JEATEIbHOCTU HOBBIE 3HAHMS,
HaBBIKU U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HEO0OXOIMMOCThIO B OPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4Yucie (OPMYITUPOBATH
UJIeH, MOHSATHUS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM UHCJIE paHee HEM3BECTHBIX,
0CO3HaBaTh JePUIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOUIUH KOHTPMEpP, KOPPEKTHUPOBATH MPUHUMAECMbIE
pemieHuss W ACUCTBUSA, (OpPMYyIUpOBaTh M OILICHMBAaTh PHUCKH U  TOCIEICTBUSA,
(GhopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 10ornyeckue AeicTBu:

e  BBUBJSITh M XapaKTEpPU30BaTh CYLIECTBEHHBbIE MPU3HAKH MAaTEMaTHYECKHUX
00BEKTOB, MOHSATHUM, OTHOIICHUN MEXKIY MOHATUAMH, (POPMYJIUPOBATH OIMpEACICHUS
MOHSATUM, YCTAHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS JIs
000011IeHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

e  BOCHPUHUMATH, GOPMYIHPOBATH U IPEOOPA3OBHIBATEH CYXKJICHUS: YTBEPIUTEIbHBIC
U OTpUIIATeIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

e  BBUBJIATH MaTe€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3W M MPOTHBOPEUUS B
dakTax, MaHHBIX, HAOMIONCHUSAX U YTBEPXKACHUAX, IMpeiaratb KpPUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNI;

e JenaTh BBIBOJBI C HCIHOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUECHUHN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;



e  pa3buparh 0OKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUU (TpsSMble U OT
IPOTHUBHOTIO), IPOBOJUTH CaMOCTOATENIbHO HECJIOKHBIE J0Ka3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh apTryMEHTAllMI0, NPUBOIAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e  BbIOUpaTh crnocol pelieHus ydyeOHOU 3a7auu (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHusi, BBIOMpaTh HauOoJee MOAXOJAIINI ¢ YYETOM CaMOCTOSITENIBHO BBIIEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarejbcKye 1eCTBUSA.

e  HCIOJB30BaTh BOMNPOCHl KAk MCCIEHOBATEIbCKUNA HMHCTPYMEHT IIO3HAHUS,
dbopMyIMpoBaTh BOMPOCHI, (GUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHHO
yCTaHaBIMBAaTh UCKOMOE U JlaHHOE, (hOPMUPOBATHh THIOTE3Y, apryMEHTHPOBATH CBOIO
NO3ULINI0, MHCHHE;

e  TNPOBOAUTH IO CAMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECJIOKHBIN 3KCIIEPUMEHT,
HEOOJIBIIOE HCCIIEOBAaHUE [0 YCTAHOBJICHHMIO OCOOEHHOCTEH MAaTeMaTH4ecKOoro
00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXIY COOOiA;

e  CaMOCTOATENBbHO (QopMyaupoBaTh O0O0O0OIIEHHS U BBIBOJBI IO pe3yJibTaTaM
IPOBENEHHOTO HAOIIOJEHUSA, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
Pe3yJIbTaTOB, BHIBOJAOB U 0000IIEHU];

e  IPOTHO3MPOBATH BO3MOKHOE pAa3BUTHE IIpoOllecCa, a TakKE BBIABUIAThH
IPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

e  BBUBIATH HEAOCTATOYHOCTh U H30BITOYHOCT,  MH(pOpMalUU, JaHHBIX,
HEOOXOUMBIX JJIsl pEeLIeHUs 3a1a4u;

e  BbIOMpaTh,  aHAJU3UPOBATh, CHCTEMaTU3UPOBaTb W  HHTEPIPETUPOBATH
MH(OPMAIUIO PAa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

e  BbIOMpaTh (GoOpMy NpeACTaBICHUS HHPOPMALMU U WILTIOCTPUPOBATH pELIAEMbIE
3a/1auyv CXeMaMu, TuarpaMmMaMu, HTHOUM rpauKkoi U uX KOMOMHAIIMSIMU;

e  OLCHMBATh HaAEKHOCTh MHPOPMALUMHU MO KPUTEPUSAM, MPEAJIOKEHHBIM yUUTEIEM
WIH CPOPMYJIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

e  BOCHPUHHUMATh U (HOPMYIHMPOBATH CYKIECHHUS B COOTBETCTBUU C YCIOBUSIMU H
LEJSIMA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX U
NMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PELIEHUs 3a/1a4yd, KOMMEHTUPOBATh
MOJIyYeHHBIN PE3yNbTaT;

e B XO0A€ OOCYXIEHHUS 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYXIaeMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/lauu, BbICKA3bIBAaTh HJIEW, HAILIEJICHHBIC Ha MOMCK pPELIeHMS,
CONOCTaBIIATh CBOM CYXKIEHUSA C CYXIEHUSMH JPYIMX YYacTHHUKOB JMajora,
0OHapyKMBaTh Pa3IMUME U CXOJACTBO IMO3UIIHNI, B KOPPEKTHOU PopMe HopMyTupoBaTh
pa3HOIJIACHs], CBOU BO3PAXKEHUS;



e  TPEIACTABIATH pE3yIbTaThl PEIICHUS 3aJadd, HKCICPUMEHTAa, HWCCICIOBaHMS,
MPOEKTa, CaMOCTOSITENIBHO BHIOWpPATh (opMaT BBICTYIUICHUS C Y4YETOM 3aaad
MIPE3EHTAIlNN U OCOOCHHOCTEH ayIuTOPHH;

e TMOHUMATh W WCMOJB30BATh MPEUMYIICCTBA KOMAaHTHOW W WHIUBUAYaTbHOU
paboTHI TIPH PENICHNN YIECOHBIX MaTEeMaTHIECKHX 3a]1aY;

e  TPUHUMATH II€Jb COBMECTHOM JEATEIHHOCTH, IUTAHHUPOBATH OPTaHU3AINIO
COBMECTHOM palOThI, paclpenesTh BUAbl paboT, 10roBapuBaThCs, 00CYKAATh MPOIIECC
U pe3yibTatT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

e  y4YacTBOBaTh B TPYNNOBBIX ¢dopmax paboTel (0OCYyXaeHus, 0OMEH MHEHUSIMH,
MO3TOBBIE MITYPMBl M JPYTHE), BHIMOIHITh CBOIO 4YacTh PabOThl M KOOPAMHUPOBATH
CBOM JIEHCTBHS C JPYTMMH WICHAMH KOMaHIbI, OIICHMBATh Ka4eCTBO CBOETO BKJIANa B
00N TPOIYKT MO KPUTEPUIM, CPOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PerynisiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHUSA

Camoopranusanus:

e  CaMOCTOSTEJIBHO COCTABJATH IUIAH, AJITOPUTM PELICHUS 3aJa4u (WJIM €ro 4acTh),
BbIOMpaTh CIOCOO pElIeHUus ¢ YYETOM HMEIOLIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh U KOPPEKTHPOBATh BAapPUAHTBI PEILICHUN C y4ETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, IMOLMOHAJIBLHbII HHTEJJICKT:

e  BIAAETh CHOCOOAMU CAaMONPOBEPKH, CaMOKOHTPOJI Ipoliecca M pe3ysbTara
penIeHnss MaTeMaTUYECKOM 3a1a4H;

e  MNPEIBHUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpH PELICHUU 33]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJAEHHBIX
OIIHUOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e  OLICHHMBAaTh COOTBETCTBHE pe3yJbTaTa JCATEIBHOCTH IIOCTABJICHHOM LENH H
YCIOBUSIM, OOBACHATh NPUYUHBI JOCTHIKEHUS WM HEIOCTHXKEHUS LU, HAaXOIUTh
OIIHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniy 00yuenust B 8 kiacce oOydaroluics MOJIy4UT CIACAYIOLIUE TPEIMETHBIE
pe3yibTaThl:

Yurarb uH(OpManuMio, NPENCTAaBICHHYI0 B Tal0iauuax, Ha JIUarpaMmmax,
OpEICTaBIsATh JaHHble B BHJAE TaONWL, CTPOUTh JUarpamMmbl (CTOJOMKOBBIE
(cronbuatkie) ¥ KpyroBbi€) IO MacCUBaM 3HAYEHUH.

OnuceiBaTh U UHTEPIPETUPOBATH PEAIBHBIE YHCIIOBBIE JAHHBIE, IPEICTABICHHbIE
B Ta0JUIIax, HA JUarpamMmax, rpadukax.

Hcnonb30BaTh AJis ONUCAHUSL JAHHBIX CTATUCTUUYECKUE XapaKTEPUCTUKU: CPEHEE
apumeTrnyeckoe, MearaHa, HauboIbIlIee 1 HAMMEHbIIIEE 3HAUCHUS, pa3MaXx.



Nmers mnpeacTaBieHHE O CIydYalHOM W3MEHYMBOCTM Ha IIPUMEPAX LIEH,
¢u3nyecKux BEJIMYMH, AHTPONOMETPUYECKHX JaHHBIX, HMETh MPEJICTaBICHUE O
CTaTUCTHYECKON yCTOMYHUBOCTH.

K xoHiy 00yueHust B 9 kiacce oOyyaroluics MOJIyYUT CIACAYIOLUE IPEIMETHBIE
pe3yibTaThl:

Yurate wuHOpManMIO, TNPEACTaBICHHYI0 B TaOiuIax, Ha JguUarpammax,
NpEICTaBIsATh JAaHHbIE B BHAE TaONWI, CTPOUTh JUArpaMmbl (CTOJIOMKOBBIC
(cTonmbyaThie) M KPYroBbi€) MO MaccuBaM 3HadyeHuM. M3Biekath u mpeoOpa3oBBIBATH
uH(pOpMaIUIO, MPEACTABICHHYIO B BUJE Ta0IUL, AMArpaMM, rpapuKOB, IPEACTaBIATH
JaHHbIE B BUJE TAOJIHUL, AUarpaMm, rpauKoB.

OnuceiBaTh M HWHTEPOPETHPOBATH JAHHBIE C IIOMOIIBIO CTATUCTUYECKHX
NOKa3aTeliel: CpeIHMX 3HAaYeHUH M Mep paccenBaHHus (pa3Mmax, JHUCIEpCUs U
CTaH/IapTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAUYEHUH M YaCTOTHI COOBITUH, B TOM YHUCIE IO
pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHUIA.

HaxonuTh BEpOSTHOCTH CIydalHbIX COOBITH B OIBITaxX, 3HAas BEPOATHOCTH
AIIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSAMHU.

Hcnonp3oBaTh rpaduyeckue MOJENH: JEPEeBO CIY4YallHOrO SKCIEPUMEHTA,
IyarpaMMBbl DWiepa, YuCciaoBas psmasi.

OnepupoBaTh MOHATUSAMU: MHOKECTBO, IIOJIMHOKECTBO, BBITIOJIHATH ONIEPALIUN HAJ
MHOKECTBaMU: OOBEIUHEHUE, IE€PECeUCHUe, IOMOJIHEHHUE, MEePEeUUCIIATh 3JIEMEHTHI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBathk rpaduyeckoe MpeacTaBIeHNe MHOKECTB U CBSI3€H MEXy HUMU IS
OMMCaHUS MPOLIECCOB U SIBICHHM, B TOM YMCJIE PHU PEUICHUH 3324 U3 JPYTUX YUYEOHBIX
IIPEAMETOB U KYpPCOB.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne HaunmenoBanmue KoumnuectBo
dueKkTpoHHbIE (LM (POBbLIE)
n/n pa3esioB U TeM 4acos
o0pa3oBaTejibHbIE PeCypPChI
MPOrpaMMbl Bcero
IIpencraBnenue qaHHBIX 7 bubmorexa LOK
pea A https://m.edsoo.ru/7f415fdc
OnucarenpHas CTaTUCTHUKA 8 bubmmorexa [IOK
https://m.edsoo.ru/7f415fdc
Crny4daifHasi ”3BMEHYUBOCTh 6 bubmorexa LOK
i https://m.edsoo.ru/7f415fdc
BBenenue B Teopuio 4 bubnmoreka [JOK
rpados https://m.edsoo.ru/7f415fdc
BeposiTHOCTB M yacToTa 4 bubnmnoreka [HOK
CIIy4altHOTO COOBITHS https://m.edsoo.ru/7f415fdc
O06o06micHue, 5 bubnnoreka IIOK
crucTeMaTu3alys 3HaHUI https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB 34
I1O [TPOTPAMME
9 KUIACC
KouaunyecTBo
Ne HanmeHnoBaHnue pasaeiio YACOB DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n U TeM MpPOorpamMmbl o0pa3oBaTe/ibHbIE PeCypChl
Bceero
[IpencraBienne JaHHBIX 7 bubmorexa HOK
pel A https://m.edsoo.ru/7f415fdc
OmnucarenpHas CTaTUCTUKA 8 bubmmorexa [TOK
https://m.edsoo.ru/7f415fdc
CrnydaiiHast ©3MEHUYHUBOCTD 6 bubmorexa HOK
v https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
B
BCCHHE B TCOPHIO rPadoB > https://m.edsoo.ru/7f415fdc
BepositTHOCTB 1 yacToTa 5 bub6nuorexa [IOK
CITy4aifHOTO COOBITHS https://m.edsoo.ru/7f415fdc
OmnucarenpHas CTaTUCTUKA. 5 bubnmnoreka [JOK
PaccenBanue njaHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
Mrosxectsa > https://m.edsoo.ru/7f417fb2
BeposiTHOCTB CitydaitHOTO 7 bubnnoreka [JOK
COOBITUSA https://m.edsoo.ru/7f417fb2
Beenenwne B Teoputo rpados 6 bubmoreka [IOK
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10 Caysiinic codormas 8 oo T2
1 O600mmenue, 5 bubmuoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB 67

[10 ITIPOT'PAMME
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