MMHUCTEPCTBO [IPOCBEHIEHHSI POCCHACKOM ®EJIEPAIIAN
Munucreperso obpasosanus 1 Hayku Kanyxckoli o6nacru
Otnen obpazopanus agvunucrpanun MP "Kosenbexnii paiion"
MKOY "COII", n. Kupeesckoe-Bropoe

PACCMOTPEHO YTBEPXKIAIO
Ha nearorugeckoM cosete MKOY Hupexrop MKOY
«COI1l» n. Knpeesckoe-Bropoe «COII» p.Kupeescxoe-Bropoe
%ﬁg’ Cememmnoii MLA. @ /g% ~Mynposoit M.A.
[Mporoxon ot «30» aBrycta 2024 r. Nel TIpukas ot «30» aBrycta 2024 r. Ne9-01
PABOYASA ITPOTPAMMA
(ID 4694360)

no yueGHOMY Kypcy «BeposiTHOCTE H CTATHCTHKA»

ans obyuarommxcs 7-9 KiaccoB

a. Kupeesckoe-Bropoe 2024




IMNOACHUTEJIBHASA 3AIINCKA

B coBpemenHoM nudpoBoM MHpE BEPOATHOCTh M CTATUCTUKA MPHUOOPETAIOT
BCE OOJBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PECHUS MPAKTHUECKUX MPUIOKEHUHN, TaK
U UX POJHU B 00pa3oBaHUU, HEOOXOJUMOM KakJI0My ueioBeKy. Bo3pacraer yucio
npodeccuii, Mpu OBJIAJICHUH KOTOPBIMU TpeOyeTcs xopolas 0a3oBas MOJAr0TOBKA
B 00JacTd BEpPOATHOCTHM W CTATUCTUKH, Takas TMOATOTOBKAa BakHA s
POAODKEHUs 00pa30BaHuUs U [ YCIEIIHON Mpo¢deCCHOHAIbHON Kaphephl.

Kaxp1it 4enoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE UMEIOIIUXCS Y
HEro JaHHbIX. A 1711 000CHOBaHHOTO MPUHSATHUS PEIICHUS B YCIOBUSAX HEOCTaTKa
WM 1M30bITKAa MHPOpPMAIIMU HEOOXOJIUMO B TOM YHUCJE XOpOouIo chOpMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTHUECKOE MBIIIUICHHUE.

NMenHO T103TOMY OCTpO BCTajga HEOOXOAUMOCTh chopmMupoBaTh Yy
oOyyaromuxcsi PyHKIIMOHATBHYIO IPaMOTHOCTh, BKIIFOYAIONTYIO B C€0s1 B KAUECTBE
HEOTHEMJIEMOH  COCTaBJIIONICH  YMEHHME  BOCIPUHUMATh W KPUTHUYCCKHU
aHAJIM3UPOBATh UHGOPMAIIUIO, TIPEACTABICHHYIO B Pa3IMUHBIX (popMax, MOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX pEaJbHBIX TMPOLECCOB U 3aBUCHUMOCTEH,
MPOU3BOUTH MPOCTEHINE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHIIUMIIAMU cOOpa, aHaau3a u
NPECTaBICHUS JAHHBIX W3 Pa3HYHBIX cdep KU3HU 00INecTBa M TocyAapcTBa
npuoOniaeT oO0ydarImMxcs K OOLIECTBEHHbIM HHTepecaMm. I3ydeHne OCHOB
KOMOMHATOPUKHN pa3BUBACT HABBIKA OpraHU3alMM Tepedopa W mojacuéra dmcia
BapUAHTOB, B TOM YHUCJI€ B MPUKIAIHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co31aét MaremMaTuueckuil GyHaaMeHT ajsi GOPMUPOBAHMS KOMIIETEHIIUHN B
obnactu WHPOPMATUKU U ITUGPOBBIX TeXHONOTUH. [Ipn M3ydeHUM CTAaTUCTUKH U
BEPOATHOCTH OOOTAIIAIOTCS TPEACTABICHUS OOYYalOMMXCSA O COBPEMEHHOU
KapTUHE MHUpa M METOJlaX €ro MCCienoBaHus, (popMupyercs MOHWMaHHUE POJIU
CTAaTUCTUKU KaK UCTOYHUKA COLUATBLHO 3HAYMMOMN MH(OpMAIIUU U 3aKIIabIBAIOTCS
OCHOBBI BEpOSITHOCTHOT'O MBITIUICHHUSI.

B cooTBeTcTBMM ¢ JMaHHBIMH LEISMHU B CTPYKTYpe MPOrpaMMbl y4eOHOTO
Kypca «BeposTHOCTb U CTAaTHCTHUKA» OCHOBHOTO OOIIET0 0Opa30BaHUs BbIAEICHBI
clenyrolme cojaepkareabHo-MeToaudeckue nunauun: «llpeacraBinenue AaHHBIX U
omucarelibHasl CTAaTUCTHUKa», «BeposaTHOCTb», «DJIEMEHTBl KOMOWHATOPUKW,
«BBenenue B Teoputo rpadoy.

Conepxanne uann «lIpencraBieHre TaHHBIX U ONMHACATEIbHAS CTATHCTHKA
CIIY)KUT OCHOBOU Il (DOPMHPOBAHUS HABBIKOB PAOOThI ¢ HMH(pOpPMAIUCH: OT
YTeHUS] W MHTEepIpeTanuu WHOOpMAaIuu, NPEACTAaBIECHHON B TaOmuIax, Ha
auarpamMMmax u rpadukax, 10 cOopa, TMPEACTABICHHMS M aHalu3a JIaHHBIX C
UCTIONb30BAaHUEM CTAaTHUCTHMUYECKUX XapaKTePUCTUK CPEIHUX M PACCEHBAHUA.
PabGotas ¢ maHHBIMHU, OOydYaromIMiecss y4aTCs CYHUTHIBATH M HWHTEPIPETHPOBATH



JAHHbIE, BBIABUTaTh, apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIINE THIOTE3HI,
Pa3MBIIUIATh HaJ (aKkTOpamH, BBI3BIBAIOIIMMH W3MEHYMBOCTb, M OIEHUBATH UX
BJIUSIHAE HA PACCMATPUBAEMBIE BEJIMYMHBI U MIPOLIECCHI.

NHTYynTHBHOE NpENCTaBIEHUE O CIIy4YalHOM W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHLMUN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW IS
U3YUYEHUS] TEOPUU BEPOSITHOCTEH. Dboubllloe 3HAYEHHE HMEIT MPaKTHUYECKUE
3aJJaHUs], B YACTHOCTH OMBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJIEIISIMH.

[ToHnaTre BEpOSTHOCTH BBOJUTCA KakK Mepa MpaBAoONofoOusi CIydailHOTO
coObrtusi. Ilpm w3ydenmm ydeOHOTO Kypca OOydYaromiuecss 3HAKOMATCS C
MPOCTEUIIMMUA  METOJAMHU  BBIYMCICHHS  BEPOSATHOCTEM B CIIyYalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXO0/1aMU,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U peliaTh 0oJiee CIOKHbIC
3amaud. B ydeOHbI Kypc BXOIAT HayajdbHbIE MPEICTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYArOIIMXCS C
MHOXECTBAMU M OCHOBHBIMHU OIIEpALMSMU HaJ MHOYKECTBAaMHU, pacCMaTPUBAIOTCS
MPUMEPHl TPUMEHEHHUS JJIsl PEIICHUs 3a/a4, a TaKXKe€ HCIOJIb30BaHUS B JIPYTHUX
MaTeMaTU4YECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax um3ydaercs y4eOHbIN Kypc «BeposSiTHOCTh M CTaTUCTHKA», B
KOTOpBIM  BXomaT paszgensl: «lIpencraBieHne JaHHBIX M ONKCATENbHAs
CTaTUCTHUKA», «BeposaTHOCTEY, «DneMeHThl KOMOMHATOpUKW», «BBemeHue B
Teoputo rpadoBy.

Ha usydenue yueOHOro kypca «BeposSTHOCTh U CTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hegenwo), B 8 knacce — 34 yaca (1 yac B
Heneno), B 9 kiacce — 34 yaca (1 4ac B Hefienio).



COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpeacraBnenre naHHBIX B BUJE TAOJUILI, JUarpaMm, rpauKoB. 3anojHEHNE
Ta0JIUI, YTEHHE W TOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOMOYATHIX) H
KpYroBbIX). UTeHue rpadukoB peaabHbIX npoiieccoB. M3pneuenne nudpopmanuu u3
JarpaMM U TaOJINIL, UCTIONh30BAHNE U UHTEPIPETALUS JAHHBIX.

OnucarenbHasi CTaTHCTHKA: cpelHee apudmeTndeckoe, MeauaHa, pa3Max,
HaumOoJblIee M HAaUMEHbIIEE 3HA4YCHHUs HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYMBOCTH.

CrnydaifHbI 3KCIIEpUMEHT (OMBIT) W Cliy4aitHoe coObiThe. BeposTtHocTs u
yacToTa. Pojib MalOBEpPOSITHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1ecTBe. MoHeTa U UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenbp BepmuHbl. Ywucio pédep m cymMmapHas
crenenb BepmnH. [IpencraBnenue o cBszHocTH rpada. Lenn u muknsl. [lytu B
rpadax. O6xon rpada (ditnepoB myth). [IpencraBienue 006 OpPUESHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ moMonibio rpados.

8 KUIACC

[IpencraBieHue qaHHBIX B BUE TAOIUL, 1UarpaMm, rpagukos.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepauuu  Hax
MHOXXECTBaMU: O00bEJAMHEHHE, NepeceueHue, nonosiHeHue. CBOMCTBa omnepauui
HaJ, MHOXKECTBAMHM: IMEPEMECTUTEIBHOE, COYETATEIbHOE, pPACHPEIEIUTENBHOE,
BKJItoueHus. Mcmonb3oBaHue Tpaduyeckoro MpeiCTaBiICHUs MHOXECTB Jis
ONMCAaHMS PEAIBHBIX MIPOLIECCOB U SABJIICHUM, IIPU PEIICHNN 3a/1a4.

W3mepenne paccenBaHMs JaHHBIX. J(Mcriepcus U CTaHIAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA00POB. /lnarpamMma pacceuBaHus.

DOnemMeHTapHble COOBITUS  ciydailHOro omnbiTa. CrydailHble COOBITHSA.
BepositHoct  coObiTuii.  OmbITBI € PaBHOBO3MOXKHBIMHM ~ 3JI€EMEHTAPHBIMU
coOpiTuAMU. CiyyaitHblil BEIOOp. CBsA3b MEXKAY MAJIOBEPOATHBIMU U MPAKTUUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoKCTBa J€pEBBEB: EOUHCTBEHHOCTb IIYTH, CYIIECTBOBAHHUE
BUCAYEH BEPIIMHBI, CBS3b MEXJy YWCIOM BEpIIMH M uuciaoM pédep. IIpasumio
yMHOXeHHUs. Pemienue 3a1a4 ¢ nomousko rpagos.

[IpotuBomnosnoxueie coObiTHsA. Juarpamma DOinepa. OObenuHeHUE U
nepeceyeHue  coObiThil. HecoBmecTHbie  coObiTus. @PopMyna  CIOXKEHUS
BEPOSATHOCTEU. YCIIOBHAsE BepOATHOCTh. IlpaBwiio ymHOxkeHusa. HeszaBucumble
coOwiTuda. IlpencraBnenue skcnepuMeHTa B BUAE JepeBa. Perienue 3amad Ha



HaXO0XJICHUE BEPOSTHOCTEHW C MOMOILIBIO JEpeBa CIYy4YallHOTO SKCIEPUMEHTA,

nyarpamm Jitepa.
9 KUIIACC

[IpeacraBnenre nmaHHBIX B BUAE TaOmuI, JAuarpamM, TIpaduKos,
WHTEpIIpeTalus TaHHbIX. YTeHHe U MOCTpOoeHUe TabJIuIl, [uarpaMm, rpaduKoB 1Mo
pEAIbHBIM JJAHHBIM.

[TepectanoBku u (akropran. CodeTaHuss U YUCIO COUCTAHHUHA. TpPEYTrOIbHHUK
[Tackans. Pemenne 3a1a4 ¢ CIoNb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BepoATHOCTh. CiydailHbId BBIOOp TOYKM M3 (UTYpHI Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

HcnbiTanne. Yenex n Heynaya. Cepus HCIBITAaHWM 10 TEPBOTO ycCIexa.
Cepusi ucnbiTanuii bepHyimu. BeposTHOCTH COOBITMI B CEpUU HUCHBITAHUN
bepnyu.

CnyyaiiHasg BeJIMYMHA U PACOPEACIICHUE BEPOSITHOCTEN. MaremaTuuyeckoe
oXujgaHue U - aucnepcus. Ilpumepsl  MaTEeMaTHYECKOTO  OXHUJAHUSA — Kak
TEOPETHUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBL. MaremaThdeckoe OXUIAaHHE U
JUCIEPCUSA CIYYaWHOW BEJIMYUHBl «UYHUCJIO YCIEXOB B CEPUM HCIBITAHHUI
bepuynnm.

[TonsaTue o 3akoHe OONBIIMX YKceNl. M3mepeHue BEpOATHOCTEHW ¢ MOMOIIBIO
4acToT. Posib 1 3HaueHKEe 3aKOHA OOIBIIUX YHUCE B IPUPOJIE U OOIIECTRBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA I[IPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«BeposTHOCTh U CTaTUCTUKA» XapaKTEPU3YHOTCH:

1) naTrpuoTHYECKOE BOCTIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH, LEHHOCTHBIM OTHOUIEHMEM K  JOCTVIKECHHSIM  POCCHMCKHX
MAaT€MaTHKOB U POCCUMCKOW MaTEMATHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO 00S13aHHOCTEN TpaXKAaHUHA U pealn3aluu ero
npaB, TMpPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp TpakJaHCKOro odiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMECHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHIHUIIOB B IESITENBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIICHUH NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HAaIMpPaBICHHOCTH, OCO3HAHWMEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa TMPOTSHKEHUM BCEH >KU3HU Uil YCHEUTHOW MpogecCHOHAIbHOU
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOECHUEM MHANBUAYATbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PEILICHWH, pacCyXICHHI, YMEHHUIO BUIETh
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUA:

OpUEHTaUMEl B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKd Kak c@epbl 4YeIoBeuYeCKOn
NEATENIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JJISI Pa3BUTHS LUBWIM3ALNH,
OBJIQJICHUEM SI3IKOM MAaT€MaTHKH U MATEMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM
NO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIIENOBATENBCKON
NEeATEIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopMHpoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3I0pOBbs, BEIACHUA  370pOBOro oOpa3a JKM3HU (30pOBOE  IUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHH M OTHbIXa, perynsapHas Qusnueckas
AKTUBHOCTB), C(OPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, TPU3HAHUEM CBOETO
IpaBa Ha OUIMOKY U TAKOTo K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpPUEHTAIIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM U1l PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIoIIeH cpenpl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKA MX BO3MOXHBIX TMOCJEACTBUN [JII OKpPYXKAIOIIEH Cpebl, OCO3HAHUEM
100aJILHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelIeHHUs;

8) aganranus K M3MEHAWINMMCH YCJOBHAM COLMAJBHON U NMPHPOIHOM
cpenabl:

TOTOBHOCTBIO K JICUCTBUAM B YCIIOBUSIX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUYECKYIO E€ATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WJEH, MIOHITHS, TUIIOTE3bI 00 0OBEKTaX U SIBJICHUAX, B TOM UYHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYKD  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHTYaIlMI0O KaK BBI30B, TPEOYIOMUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEeMbIe pelieHus U JeHcTBUs, (OpPMYJIUPOBATh U OIEHUBATh PHUCKU U

NOCJIEICTBUSA, (OPMUPOBATH OIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble Jiornyeckue aeicTBuA:

7] BBISBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHUYECKUX
OOBEKTOB, TOHSTUH, OTHOIICHUW MEXAY MOHATUAMH, (HOPMYIUPOBATH
ONpPENECICHNUS]  TOHSATHM, YyCTAHABIWMBATh  CYUIECTBEHHBIM  IPU3HAK
KJIacCU(UKAIIUA, OCHOBAaHMS JJIi OOOOINEHHWS W CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;

71 BOCIpUHHUMATh, (GOPMYJIUPOBATH U  MPEOOPA30OBHIBATH  CYXKICHUS:
YTBEPJIUTENbHBICE W OTpULIATENIbHBbIC, E€JUHUYHbIE, YacTHbIE W oOOIIue,
YCIIOBHBIE;



) BBIBIISITh ~ MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeursi B (akTaxX, [JaHHBIX, HAONIOACHUSX U YTBEPKACHUSIX,
npeajiaratb KpUTEPUU 1Sl BBISIBIICHHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUNIA;

71 JenaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

11 pa3bupaTh JOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPKICHUM (TIPsIMbIE U OT
IPOTUBHOIO), TPOBOJUTH CaMOCTOSATEIBLHO HECI0XHbIE JOKa3aTeIbCTBA
MaTteMaTU4ecKuX (paKTOB, BBICTpaMBaTh apPryMEHTAIMI0, MPUBOIAUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHHUS;

7 BBIOMpaTh CHoOCcO0 pelmieHus y4eOHOW 3amayu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pEHICHUs, BbIOMpaTh HauOoliee TNOAXONAIMA C Yy4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbcKne 1eiiCTBUS:

] WCIOJb30BaTh BOIPOCHI KaK HMCCIEA0BATEIbCKUI HMHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIUE MPOTUBOpEUHe, MpodiIemy,
CaMOCTOATENIbHO YCTAaHABJIMBaTh HMCKOMOE M JaHHOe, (HOPMHUPOBATH
TUIO0TE3Y, apTYMEHTHUPOBATh CBOIO MO3ULIUI0, MHEHHUE;

| OpPOBOAUTH IO CAMOCTOSITENBHO COCTABJICHHOMY IUIAHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEI0OBAHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOT0 00BbEKTa, 3aBUCUMOCTEN 0OOBEKTOB MEKTY COOOI;

71 caMOCTOsITeNbHO (OPMYJIUPOBATH O0OOIIEHUS M BBIBOJABI MO pe3yJibTaTam
MPOBEAEHHOIO HAONIOACHUS, HCCIEAOBAHUS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IIEHUI;

] TPOTHO3UPOBaTh BO3MOYKHOE pPa3BUTHE IMIpoOllecca, a TaKXKe BBbIIBUTATh
NPEANOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

1 BBIBJISITh HEIOCTATOYHOCTh W M30BITOUYHOCTh HH(GOpPMALUM, JTAHHBIX,
HEOOXOMMBIX JIJIsl PEIICHHUS 3a]1a4H;

7 BBIOMpaTh, AaHAIM3UPOBATh, CHUCTEMATHU3UPOBaTh U HWHTEPHPETUPOBATH
uH(OpMAaIIHMIO Pa3IUYHbBIX BUJOB U (DOPM MIPECTABIICHHUS;

1 BbpIOMpaTh QopMy MpeACTaBICHHS HWH(POPMALUMU M WUIIOCTPUPOBATH
peliaeMble 3aJauyd CXeMaMH, JAMarpaMMaMH, HHON Tpadukod H HX
KOMOWHAIIMSIMU;

71 OLIEHMBaTh HAAEKHOCTH HH(OpPMAIMK 1O KPUTEPUSIM, MPEII0KEHHBIM
y4uTEeNIEM WIH CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

1 BOCHPHUHHUMATH U (OPMYIHPOBATH CYXKJIEHUS B COOTBETCTBHUH C YCIOBHUSIMU

U 1EISIMU OOIIEeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pPELIEHUS
3a/1ayu, KOMMEHTUPOBATh MOJYUYECHHbBIN PE3yJIbTaT;

1 B X0A€ 0OCYXXJEeHHs 3a/laBaTh BOIMPOCHI MO CYLIECTBY OOCYKIAaEMOIl TEMBI,
poOJIeMBbl, periaeMoi 3aja4un, BbICKa3bIBaTh WUJEH, HALIEJICHHbIE HA MMOUCK
pEIlIeHUsl, COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUSIMH JPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPYKMBATh Pa3jM4M€ U CXOJCTBO MO3UIIMMA, B
KOPPEKTHOM popme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

[l TPEACTaBNATh  PE3yNbTaThl  PEIICHHUS 3aJa4H, AKCIIEPUMEHTA,
HCCIIEIOBaHMsI, TIPOEKTa, CAMOCTOSITENIbHO BbIOUpATh (hOpMAT BBICTYILIICHUS
¢ Y4€TOM 3aj1a4 Mpe3eHTAlMU U OCOOCHHOCTEHN ayAUTOpUH;

71 TOHMMATh W MCHOJB30BaTh MPEUMYINECTBA KOMAaH/IHON U WHIAMBUYAJIbHON
paboThI IPH PEIIeHNH YUYEOHBIX MaTEMAaTHUECKHX 3a71a4;

(| TPUHUMATH LIeTTb COBMECTHOHM AESATEIbHOCTH, TUIAHUPOBATH OPTraHU3AIUIO
COBMECTHON paloOThI, pacrpenensTh BUIbl paboOT, JdOroBapUBaTHCA,
00CyX/IaTh MPOIECC U pe3yabTaT paboThl, 00001IATh MHEHHUS HECKOJIbKHX
JIIOJIEH;

) y4yacTBOBaTh B TIpyNNoBbIX QopMax paboTel (0OcyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U APYTHUE), BHIOIHITH CBOIO YacTh PabOTHI
U KOOPAMHHPOBATh CBOM JIEHCTBUS C JPYTMMU YIEHaMHU KOMAaH]IbI,
OLICHMBATh KAaueCTBO CBOEro BKJaJa B OOIIUN MPOAYKT MO KPUTEPHUSM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

] CaMOCTOSITEIBHO COCTABJIATH IUIAH, AITOPUTM PELIECHUs 3aJaud (WIH €ro
4acTh), BBIOMpATh CHOCOO pELIeHUS C YYETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEHM, apryMeHTHUpOBaTb M KOPPEKTHPOBATH
BapUaHThI pELIEHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

71 BIAJETh COCO0aMU CaMOIPOBEPKHU, CAMOKOHTPOJIS IIpoLiecca U pe3ysbTara
peleHns MaTeEMaTUIECKOM 3a/1auu;

") TpEeABUIETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTbH IPH PELICHUH 33/1a4H,
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBHCTB,
HaliJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

] OLIEHWBAaTh COOTBETCTBUE PE3YJIbTATA JICSITEIHbHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JTOCTMOXKCHHUS WIM HEIOCTHKEHUS LEIH,
HaXOJIUTh OIIMOKY, JaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydeHuss B 7 kJacce OOyYarOIIMICS TOJYYHUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Uutath uH(OpMaIMIO, TPEICTABICHHYI0O B TaOnmuIax, Ha aMarpammax,
NPEACTaBIATh JaHHBICE B BHUJE TaOJNHI, CTPOUTH JTUArPaMMbl (CTOJIOWMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MAacCHBaM 3HAUYCHUH.

OnuceiBaTh W HUHTEPOPETUPOBATH  PEANbHBIE  YHUCIOBBIE  JIAHHBIC,
IIPE/ICTAaBIICHHBIE B TAOJINIIAX, HA TUarpaMMmax, rpaukax.

Hcnonb30BaTh MJis ONUCAHUS JAHHBIX CTATUCTHYECKUE XAPAKTEPUCTUKHU:
cpenHee apudpMeTHYecKOoe, MeJrMaHa, HauOoJblllee W HauMEHbIee 3HAYCHUS,
pa3Mmax.

HNmeTp mnpencraBneHue O CiydyalHOM HW3MEHYMBOCTHM Ha IIPUMEPAX IEH,
bu3HUecKNX BETWYNH, aHTPOTIOMETPUYECKUX JTaHHBIX, UMETh MPEJCTABICHHUE O
CTaTUCTUYECKOU YCTOMYHUBOCTH.

K xoniy oOyuenuss B 8 KJjacce oOydyarouuics TMOMYYUT ClEAyIOLINE
MPEIMETHBIE PE3YIIBTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh WHGOPMAIMIO, TMPEACTABICHHYIO B BHJIC
Tabyuil, quarpamMm, rpaduKoB, MPEACTaBIATh JaHHBIC B BUJEC TaONUII, JUATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C TMOMOIIBK) CTATUCTUYECKUX IMOKa3aTeNIen: CPeHUX
3HAYCHUH U Mep paccenuBaHus (pa3Max, JUCTIEPCUS U CTAaHAAPTHOE OTKIIOHEHHE).

Haxonuth 9acTOThI YUCITOBBIX 3HAYCHUH W YaCTOTHI COOBITHM, B TOM UYHCIIE
0 pe3yJIbTaTaM U3MEPEHUN U HaOJII0ICHUH.

Haxonutb BepOSITHOCTU Clly4ailHBIX COOBITHUI B OIBITax, 3Has BEPOSITHOCTU
AJIEMEHTApPHBIX COOBITUM, B TOM YHCJI€ B ONBITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Ucnonp3oBath rpaduyeckue MOJEIH: JEPEBO CIy4ailHOTO HKCIIEPUMEHTA,
auarpamMMbl Diiiepa, YucioBasi mpsiMast.

OnepupoBaTh MOHATUSMH: MHOXKECTBO, ITOJMHOKECTBO,  BBINOJHSTH
omepalMd HaJl MHOXECTBaMH: OObEIMHEHUE, IMePEeceUCHHue, JOMOTHEHUE,
MIEPEUYUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHSTH CBOMCTBA MHOYKECTB.

Hcnonb3oBath Tpaduueckoe MPEACTaBICHHE MHOMXECTB W CBA3EH MEXIy
HUMH [IJI1 ONIMCAHMS TIPOLIECCOB U SIBJICHUI, B TOM YMCJIE MPU PELICHUM 3a7a4 U3
JIPYTUX y4eOHBIX TPEAMETOB U KYPCOB.

K xoHiy oOydeHuss B 9 kJiacce OOyYarolIMiiCS TOMYYHUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIIBTATHI:

W3Bnexkate u mpeoOpa3oBbiBaTh HH(OpMAIMIO, MPEACTaBICHHYIO B
pa3MYHBIX MCTOYHUKAX B BHUJE TaOJUll, AMAarpamm, rpaukoB, NpPEICTaBIATH
JaHHBIE B BUE Ta0OJIUIl, TUarpaMM, rpauKoB.



Pemarp 3agaunm opraHu30BaHHBIM MEpPeOOpPOM BapUAHTOB, a TaKXKeE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONUCATENBHBIE XApPAKTEPUCTUKU U1 MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUSI U MEPBI PACCEUBAHUS.

HaxoauTh 4acToThl 3HaYEHUI M 4acTOTHI COOBITHS, B TOM YHCIIE IMOJIb3YACh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHU.

Haxonutb BEpOSITHOCTU CIly4allHBIX COOBITHI B M3YYEHHBIX OIbITaX, B TOM
YHUCJIE B OMNbITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX
VICTIBITAHUM JT0 IEPBOTO YCIIEXa, B CEPUAX UCNBITAHUM bepHysum.

Nmers mnpexacraBiieHME O CIOy4alHOW BEJIMYMHE M O PACHPECICHUU
BEPOSTHOCTEM.

WMerp mnpenctraBieHWE O 3aKOHE OOJIBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYallHOM M3MEHYHMBOCTH U O POJIM 3aKOHA OOJBLIMX YHCEIN B
IpUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosnyecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB M TeM nudgpoBbIe
Ne i/m P Kontpoabnsie | IIpakTnueckue (ubp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 I1 7 0 2
DE/ICTABIICHHE JAHHRIX https://m.edsoo.ru/7f415fdc
bub6mmorexa [JOK
2 1
Onmcatenbias cTaTucTHKa 8 0 https://m.edsoo.ru/7f415fdc
bub6mmorexa [JOK
I 1
3 Catyuaiinas H3MEHIUBOCTS 6 0 https://m.edsoo.ru/7f415fdc
bub6mauoreka IIOK
4 B 4 0 0
BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa CIly4aifHOTO 4 0 1 bubmuorexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6mmorexa [JOK
5 2
6 O000611IeH1E, CHCTEMATU3ALIUS 3HAHUI 5 0 hitps://m.edsoo.rw/ 741 5fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 5




8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne ni/mn P Konrtpouabnsie | IIpakTnueckue (ubp )
NporpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [IOK
I Hostopenue kypea 7 knacca 4 0 ! https://m.edsoo.ru/7f417{b2
) OnucarenbHas cTaTucTuka. PaccenBanue 4 0 0 bubnuotexa [JOK
JaHHBIX https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
3 M 4 0 0
HoecTRa https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
4 B i 1
€pOSITHOCTD CITy4allHOTO COOBITHUS 6 0 hitps://m.edsoo.rw/7f417fb2
bu6mmoreka [JOK
B 4
> BE/ICHHE B TCOPHIO rpados 0 0 https://m.edsoo.ru/7f417fb2
bu6mmorexa [JOK
i 1
6 Crysaiinbie coobTia 8 0 https://m.edsoo.ru/7f417fb2
bu6mmorexa [JOK
i 4 2
7 O000611IeH1E, CHCTEMATU3ALIUS 3HAHUI 0 hitps://m.cdsoo.rw/7 4172
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne ni/mn P Konrtpouabnsie | IIpakTnueckue (ubp )
NporpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [IOK
I Hosropenne kypea 8 rracca 4 0 ! https://m.edsoo.ru/7f41a302
bu6mmnoreka [JOK
2 4 1
DIIEMEHTHI KOMOHHATOPHKH 0 https://m.edsoo.ru/7f41a302
bu6mmorexa [JOK
3 I'eomeTpuueckas BEpOSATHOCTb 4 0 0 https://m.cdsoo.rw/7 412302
bu6mmorexa [JOK
4 Hembrrattint bepryn 6 0 1 https://m.edsoo.ru/7f41a302
5 CiyyaliHasi BeJIMUMHA 6 0 1 bubmmorexa HOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obobmennue, KoHTpO: 10 ! 0 https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 4







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIA YHEHUKA

* MaTtemartuka. BeposaTHOCTh 1 cTaTUCTHKA: 7 - 9-¢ Kacchl: 0a30BBIA YPOBEHb:
y4eOHUK: B 2 yacTsx; 1-oe uznanme, 7-9 knacc/ Beiconkuii U.P., Smenko
N.B.; nox penakmueii Amenko U.B., AkuronepHoe o6mecTBo «3marenbcTBo

«IIpoceemenue»

METOJUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



