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HHOACHUTEJBbHAA 3AIIUCKA

B coBpeMeHHOM 1IPPOBOM MHpE BEPOSTHOCTh M CTATHCTHKA MPUOOPETAIOT BCE OOIBIIYIO
3HaYMMOCTb, KaK C TOUYKH 3PEHUs NMPAKTHUECKUX NPUIOKEHUH, TaK U UX POJIM B 00pa3oBaHUH,
HEOO0XOAMMOM KaXKJOMy ueloBeKy. Bo3pactaeT uucio npodeccuit, mpu oBIaeHUM KOTOPHIMHU
TpeOyeTcst xopoiuass 0a3oBas IMOATOTOBKA B 00JacTH BEPOATHOCTM M CTATUCTUKH, Takas
MOJIrOTOBKA BaKHA JJIsl MPOJOJDKEHUs 00pa3oBaHUS M JJS YCHELIHOM MpodecCHOHAIbHON
Kapbephl.

Kaxnpii 4eloBeK NOCTOSHHO IPUHUMAET PEUIEHUS Ha OCHOBE HUMEIOIIUXCSA y HETO
JAHHBIX. A 171 00OOCHOBAaHHOI'O NPUHATHUSA PELICHHUS B YCIOBUSX HENOCTAaTKa WM H30BITKA
uHpoOpMaMM HEOOXOAMMO B TOM YHCIE XOpOMIO CGHOPMHPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHUE.

NMeHHO mO3TOMY OCTPO BCTajda HEOOXOAMMOCTh COPMHpPOBATH Yy OOydYaIOUTUXCS
(YHKIMOHAIBPHYIO TPaMOTHOCTb, BKIIIOYAIONIyl0 B ce0s B KauyecTBE HEOThEeMJIEMOM
COCTaBIIAIONIEH yMEHHE BOCIPUHHMMAThb M KPUTUYECKH aHAIM3MPOBATh HHGPOPMALHIO,
NPEICTABICHHYI0 B Ppa3NUYHBIX (opMax, IMOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHUX
peanpHBIX MTPOLIECCOB U 3aBUCHUMOCTEN, IPONU3BOINUTH IIPOCTENIINE BEPOATHOCTHBIE PACYETHI.

3HaKOMCTBO B Yy4e0OHOM Kypce C OCHOBHBIMHM NpUHIMIAMU cOopa, aHaiuW3a U
NPEICTaBICHUS JAHHBIX M3 pa3IMYHbIX cdep KM3HM OOIIecTBA M TOCYAapCTBa IMPHOOIIAeT
oOyuaromuxcst K OOIIECTBEHHbIM HHTepecaM. V3yueHue OCHOB KOMOMHATOPUKH pa3BUBAET
HaBBIKM OpraHM3alMy nepedopa M Mojacuéra YMciIa BapHAHTOB, B TOM YHWCIE B MPHUKIATHBIX
3amadax. 3HAKOMCTBO C OCHOBAMH TEOpHUHU TpadoB CO3MAET MaTeMaTHYECKUH (QyHIaMEHT IJis
(dopMHUpOBaHUSA KOMIETEHIMH B oOnactd HMHGOpPMATHKM M LUPPOBBIX TexHosoruil. [lpu
U3YYEHUM CTAaTHUCTUKH M BEPOSTHOCTH OOOTalaroTcs NpPEeACTaBICHUS OO0YYaromUXcs O
COBPEMEHHOI KapTHMHE MHpa W METOJax €ro HCCieloBaHus, (GOpMUPYETCs MOHMMAHHUE POJIU
CTAaTUCTHKHM KaK HCTOYHMKA COLMAIBbHO 3HAYUMON MHGOpPMALMM U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOI'O MBIILIICHHUS.

B cooTBercTBUM € MJaHHBIMH LEISIMH B CTPYKType NporpaMMbl yuyeOHOro Kypca
«BeposITHOCTE M CTaTUCTHKA» OCHOBHOIO OOIIEro 00pa3oBaHMs BBIJECJIEHBI CIEAYIOIINE
coziepKaTeaIbHO-MeToAn4YecKre TuHun: «lIpeacraBieHue JaHHBIX U ONMCATEIbHAs CTATUCTUKAY,
«BeposTHOCTBEY, «DI1eMEHTh KOMOMHATOPUKI», «BBenenue B Teoputo rpadopy.

Copepxanue nuHun «lIpencraBieHue NaHHBIX U ONUCATENIbHAS CTATUCTHKA» CIIY)KUT
OCHOBO 111 POpMHUPOBAHUS HABBIKOB paOOTHl ¢ MH(OPMALMEN: OT YTEHUS M MHTEPHpPETaAlUuu
nHpOpMalMY, NPEACTAaBICHHOW B Tabiaumax, Ha JguarpaMMax M rpagukax, 1o cobopa,
IIPEICTABIEHUS U aHAJIN3a JAHHBIX C UCIOJIb30BAaHUEM CTATUCTUUYECKUX XaPAKTEPUCTUK CPEIHUX
u paccenBaHus. PaGoTas ¢ maHHbIMHM, 0OydaroIIuMecs y4yaTcsl CUMTBIBATh M MHTEPIPETHPOBATH
JaHHBIC, BBIIBUIaTh, apryMEHTHPOBATb M KPUTHKOBATH MPOCTEUINNE T'MIIOTE3bI, Pa3MbILUIATH
HaJ (hakTOpaMu, BBI3BIBAIOLIMMH U3MEHUYHNBOCTD, H OIICHUBATh UX BIUSHUE HA pacCCMAaTPHBAEMBbIE
BEJIMYMHBI U IPOLECCHI.

WHTyuTnBHOE  TpEACTaBIEHME O  CIy4yallHOM  W3MEHYMBOCTH,  MCCIIEJOBAaHUE
3aKOHOMEPHOCTEH M TEHJACHLNH CTAaHOBUTCS MOTHUBHPYIOLIEH OCHOBOW [JISl M3YYEHHUS TECOPHUH
BEPOATHOCTEH. bosbIioe 3HaYeHHE UMEIT NPAKTUYECKUE 3alaHus, B YACTHOCTH OIBITHI C
KJIACCUYECKUMU BEPOSTHOCTHBIMUA MOJIEIISIMHU.

[loHsiTHE BEPOSITHOCTH BBOJUTCS Kak Mepa MpaBaononodus ciaydaitHoro coOwitus. Ilpu
M3yYEHUH y4yeOHOTo Kypca oOydarolrecs 3HaKOMATCS ¢ IPOCTEHIIMMHI METOAAMU BBIYHCIICHUS
BEPOSITHOCTEN B CIIy4alHBIX IKCHEPUMEHTAX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU MCXOJAMH,



BEPOSITHOCTHBIMM 3aKOHAMH, MO3BOJIIOIMMH CTaBUTh U pellaTh Oosiee CIOXHbIE 3anauu. B
yueOHbI Kypc BXOAST HayajbHbIC MPEICTABICHUS O CIyYalHBIX BEJIMYMHAX U UX YHCIOBBIX
XapaKTepUCTUKAX.

B pamkax yueOHOro Kypca OCyLIECTBISAETCS 3HAKOMCTBO O0YYarOIUXCsl ¢ MHOXKECTBAMU U
OCHOBHBIMM OIEPAaLlUIMM HAJ MHOXECTBAMM, PACCMATPUBAIOTCA IMPUMEPHl NPUMEHEHUS IS
pelieHusl 3ama4, a TaKKe HCIONb30BaHUS B APYTUX MaTEMaTHYECKHX Kypcax U y4eOHBIX
npeaMeTax.

B 7-9 xiaccax m3ydaeTcs ydeOHbIM Kypc «BeposSTHOCTb M CTaTUCTHKa», B KOTOPBIH
BXoJAT paznensl: «lIpencraBieHue NaHHBIX W ONUcaTeNbHAs CTATUCTHKA», «BeposSTHOCTHY,
«DI1eMeHTbl KOMOMHATOPUKNY», «BBenenue B Teopuio rpadony.

Ha usyuenue yueObHOro kypca «BeposTtHOocTh U ctatuctuka» orBoautcs 102 uaca: B 7
kiacce — 34 yaca (1 gac B Hegeno), B 8 kimacce — 34 yaca (1 yac B Heeno), B 9 kiacce — 34 gaca
(1 yac B Henemt0).

B 2023-2024 yyebHoM roay B 9-oM Kijiacce Ha U3yueHue yuyeOHoro kypca «BepositTHOCTb 1
CTATHCTHKA» OTBOIUTCS 68 yacoB (2 yaca B Henelnto). [lockonbKy JaHHBIH Kypc B 9-0M Kiacce
M3y4YaeTcsl BIIEPBbBIC, JOMOJHHUTEIBHOE BPEMsl HCIIONIB3YyeTCs Ha M3ydeHHe marepuana 3a 7-8
KJ1acc.



COJEP)KAHUE OBYYEHUA
7 KJIACC

[Ipencrapnenue MaHHBIX B BHUAE TaOJNWIl, IuarpamMm, rpadukoB. 3amoilHeHHE TaOIuIl,
YTEHHE U MMOCTPOECHHE Auarpamm (CTOJOMKOBBIX (CTOIOYATHIX) U KPYTroBbIX). UTeHue rpaukoB
peasibHBIX mporieccoB. M3Bneuenue mHbOpMAlUU W3 AWAarpaMMm M TaONHUIl, HUCIOIb30BaHUE U
WHTEPIPETAINS TaHHBIX.

OnucarenpHas CTaTUCTUKA: CpelHee apudMeTHuIecKoe, MeMana, pa3Max, HanboJbIlIee
HauMEHbIIIee 3HauUeHUsI Habopa YHCIOBBIX TaHHBIX. [I[puMepsl ciry4aifHON H3MEHYHBOCTH.

Cry4aiiHblid SKCIEPUMEHT (OIBIT) M Ciiy4yaiiHoe coObiTHe. BepositHOCTh U yacTota. Posb
MaJIOBEpPOSITHBIX M MPAKTHUECKHU JTOCTOBEPHBIX COOBITHI B MpHUpoje M B obmiectBe. MoHeTa U
UrpangbHas KOCTh B TCOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepimuHbl. Yncno pédep u cymmapHasi CTENEHb BEPIIIHH.
[IpencraBnenue o csazHoctu rpada. llemn u muknel. [lytu B rpadax. O6xon rpada (sumepos

nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM rpade. Pemenue 3aqayu ¢ momonipio rpagos.
8 KIIACC

[IpencraBnenue JaHHBIX B BUJE TaOJIHUL, JHArPaMM, rpa(uKoB.

MHOKeCTBO, 3JEMEHT MHOXKECTBA, IOIMHOXKeCTBO. Omepanuu HaJXl MHOXKECTBAMHU:
o0beMHeHHe, IepecedyeHue, pgonoiaHeHue. CBoiicTBa omepauuii Hajg  MHOXECTBAMU:
MIEPEMECTUTEIBLHOE, COYETATENIbHOE, pAaCIpeAeIuTeNbHOe, BKIoYeHUs. Mcnonbp3oBaHue
rpau4ecKoro MnpeacTaBIeHUs] MHOKECTB Ul ONUCAHMs PeabHbIX MPOLIECCOB U SIBICHUH, Ipu
pElIeHNH 3a1a4.

N3mepenune paccenBanus naHHbIX. Jlucnepcuss W CTaHIApTHOE OTKIIOHEHHE YHUCIIOBBIX
HabopoB. /lnarpamMmma paccenBaHusl.

DneMeHTapHble COOBITHS ciyyaiiHoro onbita. CryuaiiHble coObITHA. BepostHOCTH
coObITuii. OMNBITBl C PAaBHOBO3MOXHBIMU 3JIEMEHTapHbIMH cOObITHSIMHU. Ciy4ailHbI BBIOOP.
CBs3b MEXIy MaJIOBEPOSTHBIMH M NPAaKTUYECKHU JIOCTOBEPHBIMU COOBITHSMU B HPUPOAE,
00111eCTBE U HayKe.

HepeBo. CBoiicTBa IepeBbhEB: €IMHCTBEHHOCTh ITYyTH, CYIIECTBOBAaHNUE BUCSYEH BEPIIUHBI,
CBSI3b MEXJy YHMCIIOM BepIIMH U uucioMm pédep. IlpaBuino ymuoxenus. Pemienue 3amau c
TTOMOIIIBIO TpadoB.

[IpotuBomonoxuple coObITHA. Jumarpamma Ditepa. OObeauHEHHE U TEepeceUCHUE
coObiTuii. HecoBmectHble coObiTHa. DopMylia  CIOXEHUS  BEpOSTHOCTEH.  YcCJIOBHas
BeposTHOCTh. [IpaBuino ymHoxenus. HesaBucumelie coobiTus. IlpeacraBnenue skcnepyuMeHTa B
Buze AepeBa. Pemenue 3ana4 Ha HaXOXICHHE BEPOSTHOCTEH C MOMOIIBIO JI€peBa CIy4alHOIO
JKCHEpUMEHTa, uarpamMmm Dusepa.

9 KJIACC

[IpencraBnenne MaHHBIX B BUIC TAOJHI], TUarpamm, rpadukoB, HHTCPIPETAIUs JaHHBIX.
YreHue 1 nocTpoeHue TaOIULL, TUarpaMm, rpauKoB MO peasbHbIM JaHHbBIM.

IlepectanoBku u Qaxtopuan. Couyetanuss U 4yuciao codyeraHuid. TpeyrompHuk Ilackans.
Pemenue 3a1a4 ¢ ucnonb30BaHUEM KOMOMHATOPUKH.

I'eometpuueckas BeposATHOCTb. CitydaiiHbIil BBIOOp TOYKH U3 (DUTYpHI Ha IUIOCKOCTH, U3
OTpe3Ka U U3 IyTU OKPY>KHOCTH.



Ucnwitanue. Ycenex u Heygada. Cepusi UCIIBITAHUM 10 niepBoro ycnexa. Cepus HCIIbITAaHUN
Bbepuymnu. BepostHocTH coObITHI B cepuM UCTIBITAaHUN bepHyu.

CrnyualiHas BeJMYMHA M paclpesiesieHHe BeposTHOCTeW. MaremaThueckoe OXXUIaHUE U
nuctiepcusi. [Ipumepsl MaTeMaTHYECKOTO OXXKHMJIAHMS KaK TEOPETHUYECKOTO0 CPEIHEro 3Ha4eHUs
BEJIMYMHBI. MaTeMaTHuecKoe 0XKMJIaHUE U UCIIEPCHS CIIy4aliHON BEJIMYHMHBI «YHUCIIO YCIIEXOB B
Cepuu UCIBITaHUN bepHyum.

[TonsTre o 3akone GonbiIMX Yrcen. M3MepeHue BEpoOsSTHOCTEH ¢ MOMOIIbIO 4acToT. Poib
1 3HaY€HHE 3aKOHA OOJIBIIMX YUCET B IPUPOJE U OOILECTBE.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTbD U CTATHUCTUKA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHoCTHBIE pe3yJbTAaThl OCBOCHHUS MpOTrpaMMbl yuyeOHOro Kypca «BeposTHOCTh u
CTAaTUCTUKA» XapaKTEPU3YIOTCS:

1) maTpuoTHyecKoe BOCIIUTAHUE:

MPOSIBJIEHUEM HHTEpeca K IMPOLUIOMY M HACTOAIIEMY POCCUHCKOW MAaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCHICKMX MATEMaTUKOB W POCCHICKOU
MaTeMaTHYECKOM IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTHKEHUW B IPYTHX HAyKaX W MPUKIIATHBIX
chepax;

2) rpaskIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEN TpaKIaHWMHA M pealn3allud ero TMpas,
MPEeICTaBICHUEM O MAaTeMaTUYeCKHMX OCHOBaX (DYHKIMOHHPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIIGHUH, MPOLEyp T'pa)XIaHCKOro oluiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXXJIEHUIO ITUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHKEHUN
HayKH, OCO3HAHUEM BaXKHOCTU MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEIbHOCTH YUEHOTO;

3) Tpya0BO€e BOCIIUTAHHUE:

YCTAaHOBKOM Ha AKTUBHOE yYacTHE B PEUICHUM MNPAKTUYECKUX 3a/ad MaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEMaTHYECKOTO 00pa3oBaHUs Ha MPOTSIKEHUU BCEH
KHU3HU JJIs1 YCIIEITHON Mpo¢eCCHOHAIBHON NeATeIbHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHAMBUAYAIbHONH Tpaekropuu oOpa3oBaHUA U
YKU3HCHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K JMOILMOHAILHOMY M SCTETHYECKOMY BOCTIPHUSTHIO MaTEMaTHYECKHX
00BEKTOB, 33724, PEIICHHUM, PACCYKICHH, YMEHUIO BHJIETh MATEMAaTHYECKHNE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'0 MO3HAHUSA

OpHUEHTAIle B NEATEeIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeICTaBICHHUHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, MNPHPOABI U OOIIeCTBa, MOHUMAHUEM
MaTeMaTHUYEeCKOW HayKW Kak c(]epbl YelOBEUECKOW NEATEeIbHOCTH, JTaloB €€ pa3BUTUSA H
3HAUMMOCTHU JJIs1 pa3BUTHUS LIMBUJIM3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTUKHA U MAaTEMaTUYECKOU
KyJbTypOH KaK CpEICTBOM I[IO3HAaHUS MHUpA, OBJIAJEHUEM [POCTEHIIMMH HaBBIKAMU
HCCIEI0BATEIbCKOM IESITEIIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (OpPMHPOBAHHE  KYJbTYPbl  3J0POBb M
IMOIMOHAJIBHOIO 0JIArONOJIyYns:

FOTOBHOCTBIO NPUMEHSATh MaTEMaTUYECKUE 3HAHHUS B MHTEPECAX CBOErO 3/10POBbS,
BEJIEHUS 3JIOPOBOTO 00pa3a >KU3HU (30pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryJsipHas (QU3NYecKas AaKTHBHOCTH), COPMHUPOBAHHOCTHIO HAaBBIKA pediekcuu,
MIPU3HAHUEM CBOETO IpaBa Ha OMKUOKY M TAaKOT'o K€ MpaBa JAPyroro 4yeaoBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

OpUEHTAIIMECH Ha TIPUMEHEHHE MAaTEMaTWYECKMX 3HAHHWM JJIs pelieHus 3aj1ad B 00JacTH
COXPAHHOCTH OKpY>KAIOIIEH cpeabl, IUIAHUPOBAHUS IIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX



HOCJIECTBUMA AJI OKpY’Kalolleld Cpejbl, 0OCO3HAaHHEM TIJI00AJLHOIO XapaKTepa 3KOJIOTMYEeCKHX
npo0sIeM U MyTel UX pelieHus;

8) ajanTanus K M3MEHAIOLUMCSH YCJI0BUAM COLMAJIBHON M IPUPOIHON cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHMSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO NESATEIBHOCT, B TOM YHCJIE YMEHHUE YUUTHCS Y APYTHX
JFO/IeH, MPUOOpETaTh B COBMECTHON JEATEIBHOCTH HOBBIC 3HAHWS, HABBIKA M KOMIIETCHIIUU W3
OIIbITA IPYTHX;

HEOO0XOAMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, B TOM uucie (GOpMYyIUpOBaTh UICH,
MOHSTHSI, TUIIOTE3bl 00 OOBEKTaX M SBIICHUSX, B TOM YHUCJIE paHEee HEU3BECTHBIX, OCO3HABATh
Ne(pUIUTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYalMlO, BOCHPUHHMATh CTPECCOBYIO
CUTYallM}0 KakK BbI30B, TpeOymOIIMH KOHTpMEp, KOPPEKTHPOBAaTh NPUHUMAEMble pEIICHUs U
necTBus, GOPMYIHPOBATH U OLIEHUBATH PUCKH U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIC YHHBeEpPCcaIbHbIe y4eOHbIEe JeHCTBUS

Ba3oBble JJornueckue neicTBHA:

® BBIBIATh M XapaKTepU30BaTh CYILIECTBEHHbIE MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
HOHATHHM, OTHOLIECHUH MEXIY HOHATHAMM, (OPMYIMPOBATH ONpEIENEHHUs MOHATHUH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHUS JJIsi 0000IICHUS U
CpaBHEHMsI, KpUTEPUU TPOBOAMMOI0 aHAIIN3A;

e BOCIPHHMMATbH, (HOPMYJIHPOBATh U MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

® BBIBIATH MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM U MPOTUBOPEUUs B (PaKTax,
JAHHBIX, HAOMIONEHUSIX W YTBEPXKIEHUSAX, Npe/Jlaratb KPUTEPUU MJis BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEYUN;

e JeNlaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHUH;

e pa3dupaTh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPXKAECHUH (PsIMbIE U OT IPOTUBHOIO),
IPOBOJUTH CAMOCTOSTEIBHO HECJOXKHBIE J0Ka3aTeIbCTBA MaTeMaTHMYeCKUX (DaKTOB,
BBICTpauBaTh apryMEHTallI0, NMPUBOJIUTh IPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh CcHoco0 pemieHus ydeOHOM 3anauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHust, BEIOUpaTh Hanbosee MOAXOMAIMHA C Yy4ETOM CaMOCTOSATENBHO BbIIEIEHHBIX
KPUTEPHEB).

Ba3zoBble uccienoBarebckme 1eiCTBUS:

® CNOJIB30BATh  BOIPOCHI  KaK  HCCJIENOBAaTENbCKUN  MHCTPYMEHT  I1O3HAHUS,
(dbopMyIIHpOBaTh BOMPOCHI, (PUKCUPYIOLINE MPOTHUBOPEUHE, MPOOIEMY, CAMOCTOSTEIHHO
yCTaHABJIMBAaTh UCKOMOE M JaHHOE, (POPMHPOBATH T'MIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3ULNI0, MHEHHUE;

® [POBOJUTH IO CaMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECJIOKHBIA JKCIEPUMEHT,
HEOOJIbIIOE UCCIIEJJOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MAaTeMaTH4eCKOIro
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;



CaMOCTOSITENILHO  (OopMyIUpoBaTh O0OOINEHHS W  BBIBOJALI IO  pe3yjbTaTaMm
MpOBEeAEHHOTO HAOJIO/ICHUS, UCCJIEIOBAHMS, OIEHUBATH JOCTOBEPHOCTH MOJYUYEHHBIX
pe3yJbTaTOB, BBIBOJIOB U 000OIICHMIA;

IMPOTrHO3MPOBATE BO3ZMOXKHOC PA3BUTHUC IMPOLICCCA, a TAKKC BBIABUTATH IMPCAIIOJIOXKCHUA
0 €ro pa3sBUTUHN B HOBEIX YCIIOBUAX.

Paborta ¢ naopmanmeii:

BBISIBJISITH HEJJOCTATOUYHOCTh U M30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
pellIeHns 3a1a4y;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(GOPMAIIHIO
pa3IMYHBIX BUAOB U (hOPM MPEICTABICHMS,

BbIOMpaTh (opMy MpecTaBleHUss HHOOPMALUK U WLTIOCTPUPOBAThH pelIaeMble 33aauu
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoi U MX KOMOMHAIIMSIMH,

OLICHMBATh HAAEKHOCTh MH(DOPMAIMM [0 KPUTEPUSM, MPEIOKEHHBIM YUUTEIEeM WIH
c(OpMYIHPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHI/IKaTI/IBHI)Ie YHUBEPCAJTbHBIC y‘-leﬁl—ll)le JaeicTBUA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKICHHUS B COOTBETCTBHM C YCIOBUSMHU H IEISIMH
OOmIeHMs, SICHO, TOYHO, TPAaMOTHO BBIPAXAaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIy PEIICHHS 3a7aud, KOMMEHTHPOBATh
MOJTyYCHHBINA PE3yJIbTaT;

B X0J/iec 00CYKICHHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMbI, MPOOIIEMBI,
perraeMoi 3a1auu, BRICKAa3bIBATh HJICH, HAIICJICHHBIC HA TIOMCK PEIICHHUs, COMIOCTABIIATh
CBOM CYXIICHUS C CYXICHUSMHU JIPYTUX YYACTHUKOB JIHAJIOTa, OOHAPYKUBATH Pa3JINIHEC
U CXOJCTBO TMO3UIMIA, B KOPPEKTHOH ¢Gopme (HopMyIupoBaTh pa3HOTIACHs, CBOH
BO3PAKCHUS;

MPEJICTABIATh Pe3yIbTaThl PELICHUS 3a7aud, YKCIEPUMEHTa, UCCICOBAHMS, MPOCKTA,
CaMOCTOSITEIIEHO BBIOWpPATh (opMaT BHICTYIUICHHS C YYE€TOM 3aJad MPE3CHTAIUU H
0COOCHHOCTEH ayIUTOPHH;

MIOHUMATh W MCIIOJIH30BATh MPEUMYIIESCTBA KOMAHIHOW M WHINBUYyJIbHOW paOOTHI TIPH
pEIICHHH yYeOHBIX MAaTEMAaTHICCKUX 33]1aY;

MPUHUMATH IIeJTb COBMECTHOM ACSITEIHLHOCTH, IIAHUPOBATH OPTraHU3AINI0 COBMECTHOM
paboThI, pactpeaessTh BUIALI padOT, TOrOBapHBaThCS, 0OCYKIATh MPOLIECC M PE3YJIbTAT
paboThl, 00001IaTh MHEHHSI HECKOIBKUX JFOJICH;

y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYKIeHUS, 0OOMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U JPYTHE), BBITOIHATH CBOIO YacTh paOOTHl U KOOPAMHUPOBATH CBOU JICHCTBUS
C APYTHMH WICHAMU KOMAaHJIbI, OI[CHUBATh KAY€CTBO CBOETO BKJIAJa B OOIIUU TIPOIYKT
M0 KpUTEPUSIM, CHOPMYITHPOBAHHBIM yUACTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIe YHHMBepPcaJbHbIe YUeOHbIE 1eCTBUS

Camoopranu3amnusi:

CaMOCTOSITEJIbHO COCTABJIATh IUJIaH, AJNTOPUTM peLICHHs 3ajadd (WIM €ro 4acTh),
BbIOMpaTh CHOCOO peleHUs ¢ Y4ETOM HUMEIOUIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPHAHTBHI PELICHUN C yuETOM
HOBOI HH(pOpMAIHH.

CﬂMOKOHTpOJ’[b, IMOLMOHAJIbHBINA HHTENJIEKT:



e BIAJETh CHOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOIS Mpollecca M pe3yibTaTra PelieHUs
MaTeMaTHUUECKOM 3a1adu;

® [IPEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HHMKHYTbH IIPU PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTUBEI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, HAMICHHBIX OMIUOOK,
BBISIBJICHHBIX TPYAHOCTEW;

® OLEHHMBATh COOTBETCTBUE pPE3yJibTaTa ACATEIbHOCTH MOCTABICHHOM LIEIU U YCIOBUSM,
OOBSICHATH MPUIMHBI TOCTHIKEHHUS WIIH HEAOCTIKEHUS 1ETH, HAaXOUTh OITHOKY, JaBaTh
OILICHKY MTPHOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIbTATbBI

K xonumy oOydenus B 7 Kjacce oOyyaromuiicsi MOJIYYUT CIEAYIOIIHME MpeIMETHBIE
pe3yJIbTATHI:

Yurath MHPOpPMALUIO, MPEACTABICHHYIO B TaONMIAX, HAa JuUarpamMmax, NpeACTaBIsATH
JaHHBIE B BHJIE TAOJIMIl, CTPOUTH IHUArpaMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTrOBBIC) IO
MaccHBaM 3HAYCHHH.

OmnuceiBaTh u HHTCPNPCTUPOBATL PCAJIbHLBIC YHUCIOBBIC OAHHLBIC, IMPCACTABJICHHLIC B
TabnuIax, Ha JuarpaMmax, rpadukax.

Hcnonb3oBaTh 1 OMUCAaHUS JaHHBIX CTAaTUCTHUYECKHUE XapaKTEPUCTUKU: CpEIaHEe
apI/I(i)MeTI/IIIeCKOG, MCEHaHa, HauOoJIbIIIEE Y HAUMEHBIIIEES 3HA4YCHU, pasMax.

Nwmets mpeacraBieHue O cilydyalHOM W3MEHYMBOCTH Ha MpHUMeEpax LeH, (PU3NYecKux
BCJINYHMH, AHTPOIIOMCTPHUYCCKUX JAaHHbIX, UMCETH npeaAcTaBJICHUC (6] CTaTUCTUYECKOU
YCTOMYUBOCTH.

K xonmy oOydeHus B 8 kiacce oOyyaromuiicss MOTYYUT CIEAYIOIIME MpeIMEeTHBIC
pe3yIbTaTh:

N3Bnexkatb u mpeoOpa3oBbiBaTh HHGOPMAIMIO, TPEACTABICHHYIO B BHIE TaOJUII,
nuarpamm, rpauKoB, MPEACTABIATh JaHHbBIC B BUJIE TAOIUI, TUarpaMM, rpaukoB.

OnuceIBaTh JaHHBIC C TIOMOIIIBKO CTATUCTHUYCCKUX IoKa3aTellel: CpCaAHUX 3HAUYCHUIN U MCp
pacceuBaHus (pa3Max, JUCTIEPCUS U CTAHAAPTHOE OTKIOHEHUE).

HaXOI[I/ITB YacTOThl YHCJIOBBIX 3HAYCHUUM M YaCTOTHI COGBITI/II\/JI, B TOM 4YHCIIE IIO
pe3yabTaTaM U3MEPECHHUN 1 HaOJI0ICHUN.

HaxomuTh BepOSTHOCTM CIOydyallHBIX COOBITUH B ONBITAX, 3Has BEPOATHOCTH
OJICMCHTAPHBIX CO6BITI/II>1, B TOM 4YHUCJIC B OIbBITaX C PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMHA
COOBITUSIMH.

Hcnonb3oBath rpaduueckue MOAETH: JEPEBO CIYyYaWHOTO SKCIEPUMEHTA, JUarpamMmbl
DOlinepa, yuciaoBast npsmasi.

OnepupoBaTh NOHATHUAMU: MHOKECTBO, IOJIMHOXKECTBO, BBINOJHATH OMNEpPaLlUU HaJ
MHOXCECTBaAMMU. OG’bCI[I/IHeHI/Ie, NEPECCUCHUEC, NOIOJHCHHUEC, MCPCUUCITIATL 3JICMCHTBI MHOKCCTB,
IIPHUMCHAITH CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduueckoe NpeACTaBICHHE MHOXKECTB M CBSI3€d MEXAy HUMHU s
ONMCAaHMs TIPOLIECCOB M SBICHHUH, B TOM YHWCIE IPH PEIICHUH 33434 M3 APYIHX y4eOHBIX
MIPEIMETOB M KYPCOB.

K xonmy oOydenus B 9 kiacce oOyyaromuiicss MOJIYYUT CIEAYIOIIME MpeIMEeTHBIC
pe3yIbTaTh:



W3pnekath U mpeoOpa3oBbIBaTh HH(GOPMAIMIO, NPEACTABICHHYI0 B  Pa3IMYHBIX
UCTOYHMKAX B BHJE TaOnMll, AuarpamM, rpadukoB, MPeACTaBIATh JaHHbIE B BUAE TaOIuIl,
JIrarpaMm, rpaQukos.

Pemate 3azaun OpraHM30BaHHBIM IEpeOOPOM BapUAHTOB, & TAKXKE C HCIOJIb30BAHUEM
KOMOWHATOPHBIX MPABUI U METOJIOB.

Hcnonb3oBaTh onucareabHble XapaKTEPUCTUKU Ui MACCUBOB YUCIJIOBBIX JaHHBIX, B TOM
4HCJIE CPEJHUE 3HAYCHUS U MEPHI paCCEUBaHUS.

HaxoauTh 4acTOThl 3HaUEHUI U 4aCTOTHI COOBITHSI, B TOM YHUCIIE MOJIb3YyACh pe3ybTaTaMu
MPOBEAEHHBIX U3MEPECHHUIN 1 HAOIIOICHUH.

HaxoauTe BEpOSTHOCTH CIy4alHBIX COOBITMH B H3YYEHHBIX ONBITaX, B TOM 4YHCIE B
OMbITaX C PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSIX UCIIBITAHUN JIO IEPBOTO
ycrexa, B cepusix ucnbiTanuidi bepryu.

HMets npeacrasieHue 0 CIly4aiiHON BEJIMYUHE U O PACIIPENCIICHUN BEPOSTHOCTEN.

Nwmets nipencraBieHne o 3aKOHE OONBIIMX YHUCET KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CJlydaifHON M3MEHUMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKMCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHme pa3jiesioB U TeM (undposrbie)
Ne n/m Konrpoiabubie | IlpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypchl
1 [IpencraBnenue JaHHBIX 7 2 bubmmorexa [IOK
https://m.edsoo.ru/7f415fdc
2 OnucaTenpHasi CTaTUCTHKA 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f415fdc
3 CrnyyaifHasi ”3BMEHYNBOCTD 6 1 bubmmorexa LIOK
https://m.edsoo.ru/7f415fdc
4 Beenenue B Teoputo rpagos 4 bubanoreta LIOK
https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa CIy4aitHOro 4 1 bubnmoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
6 O00011eHNe, CUCTEMATH3AIMA 3HAHUN 5 2 E;ISEI;;F%;Z;IO(.):JN £415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 9 5

[TPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIACC

KouauvecTBo yacos DJIeKTPOHHBbIE
HaumenoBaHue pa3jie/ioB U TeM (undpossbie)
Ne ni/m Koutpoabubie | IlpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchl
bubmuoreka [JOK
L Hosropetiite kypea 7 Kacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas cTaTUCcTHKA. PaccenBanue 4 bu6nmmorexa [IOK
JTAHHBIX https://m.edsoo.ru/7f417fh2
bubmuoreka [JOK
3 Mrosxectsa 4 https://m.edsoo.ru/7f417fb2
4 B it 5 6 1 bu6nmmorexa [IOK
CPOATHOCTS CITYHAHIOTO CODHITIA https://m.edsoo.ru/7f417fbh2
bubmuoreka [JOK
> Beezenne B Teopiio rpagos 4 https://m.edsoo.ru/7f417fb2
. but6nmmoreka [IOK
6 Caysaiinbic COObITHS 8 https://m.edsoo.ru/7f417fh2
. bubmmoreka [JOK
7 O00011eHNEe, CUCTEMATH3AIMA 3HAHUN 4 2 https://m.eds0o.ru/7f417f02
OBLIEE KOJIMYECTBO YACOB T10 34 5 1

I[TPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIACC

K
HaumeHnoBaHue pa3iesioB U TeM QIHTECTRO FACOR DJieKTpoHHbIE (HU(POBbIE)
Ne n/m NMPOrpamMMblI Bcero Kontpoaensie | ITpakTuyeckue o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Bubnuoreka IIOK
1 TosTopenue kypca 8 knacca 4 https://m.edS(I)lo.ru/7f41a302
Bubnuoreka IIOK
2 DIEMEHTEL KOMOUHATOPHK 4 . https://m.edS(I)lo.ru/7f41a302
bu6nuoreka [IOK
3 T'eomerputeckas BepOATHOCTS 4 https://m.edsoo.ru/7f41a302
bu6nuoreka [IOK
4 Mcnbrranms bepryimn 6 1 https://m.edsoo.ru/7f41a302
5 CrnyuaiiHas BelMuMHA 6 bubmmorexa [TOK
https://m.edsoo.ru/7f41a302
bubmmorexa [JOK
6 Obobmerme, KOHTpOMS, 10 1 https://m.edsoo.ru/7f41a302
OBLIEE KOJIMYECTBO YACOB I10 34 1 5

[NPOI'PAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

9 KJIACC Ha 2023-2024 y4yeOHblii roj

KognuyecTBo yacoB

Ne HaumeHoBaHue pa3/iesioB U TeM daekTpoHHbIe (LM (PpOBbHIE)
Kontpoabubie  IIpakTnyeckue
n/m | mporpaMmsl Bcero o0pa3oBaTeJIbHbIE PeCypChl
padoTsbl padoTbI
1 [IpencraBiaeHne JaHHBIX bubmmorexa LOK
ped A 6 2 https://m.edsoo.ru/7f415fdc
2 OmmcarenpHas cTaTuCcTHKA. PaccenBanme bu6mmoreka [IOK
JAHHBIX 6 1 https://m.edsoo.ru/7f415fdc
3 Crvaaiina bu6mmoreka [IOK
FYSAHHA HIMEHAHBOCTD 6 1 https://m.edsoo.ru/7f415fdc
4 Besterie B Te0piio rpadho bu6mmoreka [JOK
BEJICHHUE B TEOPHUIO T B
A pHIo 1P 4 https://m.edsoo.ru/7f415fdc
0 CnyuaiiHple COOBITHSA Bubmorexa LIOK
s 6 https://m.edso0o.ru/7f417fb2
6 BeposTHOCTB M YacTOTa CIy4aiiHOTO bubnmoreka [JOK
COOBITHS 6 2 https://m.edsoo.ru/7f415fdc
7 M bu6mmoreka [IOK
HomecTsa 4 https://m.edsoo.ru/7f417fb2
8 3 coMGHa B 4 1 bu6nmoreka [IOK
FICMEHTHL ROMOHHATOpHIH https://m.edsoo.ru/7f41a302
9 I'eomeTpryeckast BEpOSITHOCTD 4 bubmorexa LIOK
P P https://m.edsoo.ru/7f41a302
10 Ucnwiranus bepuymmm 6 1 bubnuoreka [IOK



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

https://m.edsoo.ru/7f41a302

11 C i 6 bubmmorexa [IOK
R e https://m.edso0.ru/7f41a302
bubmuorexa [JOK
. Oocbuente, kompot: 10 https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YHEHUKA
» Marematuka. BeposaTHocTh 1 cTaTHCTHKA: 7-9-€ Kitacchl: 6a30BbIii ypOBEHb: YUYEOHUK: B 2
qacTsx, 7-9 xiaccel/ Beicorkuit U.P., Slmenko U.B.; mox pex. SAmenko 1.B., Akuronepaoe

obmmectBo «M3marenbeTBo «lIpocBenieHney

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://urok.apkpro.ru/
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