[Tpunoxenue 2.1.7

PABOYAS ITPOT'PAMMA
y4eOHOro Kypca «BeposiTHOCTh U CTATHCTHKA)

U1 oOygarommxcst 7-9 KiaccoB

Tomck 2023



HHOACHUTEJIbHASA 3AIINCKA

B coBpemenHOM 1H(POBOM MHUpPE BEPOATHOCTH M CTATUCTHKA MPUOOPETAIOT BCE OOIBIIYIO
3HaYMMOCTb, KaK C TOYKM 3PEHHS IMPAKTHYECKUX MPUIIOKEHUH, TaK M HUX POJIU B OOpa3OBaHMH,
HEOOXOIMMOM KaXXJOMy 4eloBeKy. Bo3pactaer uucio npodeccuil, npu OBIaJEHUH KOTOPBIMHU
TpebyeTcst Xxopomas 6a3oBasi MOArOTOBKA B 00JACTH BEPOSITHOCTH U CTATUCTUKH, Takas MOATOTOBKA
Ba)KHA JIJIS IPOJIOJDKEHUS] 00pa30BaHUA U IS YCIIEUTHOM NPOo(ecCHOHAIbHON Kapbephl.

Kaxxaplii uenoBek MOCTOSHHO IPUHHUMAET PELICHHs HAa OCHOBE UMEIOIIMXCS Y HErO JIaHHBIX. A
JUis OOOCHOBAHHOTO IPHUHATHS pEIIEHHs B YCIOBUAX HEAOCTaTKAa MM M30bITKa HHPOpPMaLUU
HE00XO0IMMO B TOM YHUCIIE€ XOPOILIO c(hOPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MBIIIUIEHUE.

VMIMEHHO TO03TOMY OCTPO BCTajJla HEOOXOOUMOCTh C(HOPMHUPOBATH y OOyYarOMIUXCS
(YHKIMOHATIBHYIO TPAMOTHOCTh, BKJIIOUAIONIYIO B ce0si B KayecTBE HEOTHEMIIEMON COCTaBIISIOLICH
yYMEHHUE BOCHPUHUMATh U KPUTHUUYECKH aHAJIM3UPOBATh UH(OPMAIHIO, IPEACTABICHHYIO B PA3IMYHbIX
¢opmax, NMOHHUMaTh BEPOSTHOCTHBIM XapakTep MHOIMX peajlbHbIX IPOLIECCOB M 3aBUCUMOCTEH,
IPOU3BOJIUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMHU IPHHIMIIAMU cOOpa, aHaJIM3a U MPEJCTABICHUS
JAHHBIX W3 pa3IUuYHBIX cdep JXKM3HM OOIIecCTBa M TOCYAAapcTBa IMpHOOLIAeT OOydyaromuxcs K
oOIIeCTBEHHBIM HHTepecaM. l3ydeHne OCHOB KOMOMHATOPUKM DPAa3BUBAET HABBIKM OpraHU3aLUU
nepebopa U 1oicY€Ta yrciia BApUuaHTOB, B TOM YMCJIE B IPUKIAIHBIX 3a7a4ax. 3HAKOMCTBO C OCHOBaMU
Teopuu rpadoB co3maét MareMaTHUeCKUil GyHAAMEHT sl (POPMUPOBAHHS KOMIIETCHIIMH B 00JacTh
UHGOpPMATUKU U LHU(POBBIX TexHONOrui. Ilpu U3ydeHnn CTAaTUCTUKU U BEPOATHOCTH OOOTraIiaroTcs
IpEeCTaBICHNUs OO0YYaloIUXCd O COBPEMEHHOW KapTHHE MHUpa M METOAAaX €ro McCieJ0BaHus,
dopmupyeTcsi IOHMMaHWE POJIM CTaTUCTUKH KAaK MCTOYHHMKA COIMAIbHO 3HAYMMOW MH(POPMALUHU H
3aKJ1a/IbIBAIOTCS] OCHOBBI BEPOSITHOCTHOT'O MBIIIIEHHUS.

B cooTBeTCTBHM C JaHHBIMU LIEJIIMU B CTPYKTYpE MPOrpaMMbl yaeOHOro Kypca «BeposTHOCTb U
CTaTUCTHKA» OCHOBHOTO 00ILEero 00pa3oBaHMsl BbIAEICHBI CIEAYIOIINE COJepKATEIbHO-METOINYECKHE
muHun: «[IpencraBneHne MaHHBIX M ONUCATENbHAs CTATUCTUKa», «BeposTHOCTB», «IeMEeHTHI
KOMOWHATOpHUKNY», «BBeaeHue B Teoputo rpadoBy.

Copnepxanue nmuHun «lIpencraBieHne NJaHHBIX M OMKMCATEIbHAs CTATUCTUKA» CIY)KUT OCHOBOU
Ui OPMHUPOBAHUS HABBIKOB paboThl ¢ MH(pOpMaIMen: OT YTEHUS U WHTepHpeTanuyu HH(OpMAaIHH,
IpeJICTaBICHHON B Tabmuuax, Ha AMarpaMMax U rpaukax, A0 cOopa, MpeACTaBICHUS U aHaIu3a
JAHHBIX C HCIOJIb30BAHUEM CTATUCTUYECKUX XapaKTePUCTHK CpeAHMX M paccenBaHus. Pabotas c
JAHHBIMM, OOydarolluecs Yydarcsi CUMTBIBATb M HMHTEPIPETHPOBAaTH JaHHbIC, BBIIBUIaTh,
apryMEHTHpPOBAaTh M KPUTHUKOBATh IMPOCTEHIIME THIOTE3bl, pPa3MBIILUIATh Haja  (PaKTOpamu,
BBI3bIBAIOIIMMH H3MEHYUBOCTh, U OLICHUBATh MX BIUSHUE HA paCCMaTpPUBAeMbl€ BETMUYHUHBI U TPOLIECCHI.

MHTYyUTHBHOE NPEICTABICHUE O CIIYYaHOW N3MEHYMBOCTH, UCCIEA0BAHUE 3aKOHOMEPHOCTEN U
TEHJCHIIMA CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOW AJIi M3y4EHUS TEOPUM BEpOATHOCTEW. boibmioe
3HAUEHUE MMEIOT MPAKTUYECKHE 3a/aHus, B YACTHOCTU OIBITHI C KJIACCUYECKMMH BEPOSITHOCTHBIMU
MOJIETISIMHU.

[TonsiTe BepOATHOCTH BBOAMTCA Kak Mepa mpaBromnogoOus ciydaiiHoro coObrtus. Ilpu
U3y4yeHHH Yy4eOHOro Kypca OOydYaromuecs 3HAKOMSTCS € MPOCTEHIIMMH METOJaMH BbIUMCIICHUS
BEPOATHOCTEW B CIy4YaillHBIX AKCIEPHUMEHTAaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH HCXOAAMH,
BEPOATHOCTHBIMU 3aKOHAMH, TO3BOJISIONIMME CTaBUTh U peliath Oosiee cIokHble 3a7aun. B yueOHbIN
KypPC BXOIAT HA4aJIbHBIC IIPEICTABICHUS O CIIy4allHbIX BEJIMYNHAX U UX YUCIIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eGHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C MHOXECTBAaMHU M
OCHOBHBIMHM OIIE€paIsIMU HaJ MHOYKECTBAMH, PACCMATPUBAIOTCS IPUMEPHI IPUMEHEHHUS ISl PEILICHUS
3ajiay, a TaK)Ke UCIOJIb30BAaHUS B IPYTUX MAaTEMATUYECKUX Kypcax U yuyeOHBIX MpeaMeTax.



B 7-9 xnaccax msywaetcsi yueOHBIH Kypc «BeposSTHOCTh M CTaTHCTHKAa», B KOTOPBIA BXOJIAT
pasnensl: «[IpeacraBieHne JAHHBIX W OMHCATENbHAs CTATHCTUKA», «BeposSTHOCTB», «IIEMEHTHI
KOMOMHATOpUKN», «BBeeHne B Teoputo rpadosy.

Ha mn3yuenune yueOHoro Kypca «BeposTHOCTh U cTaTucTuKa» oTBoauTcs 102 vaca: B 7 Kiacce —
34 gaca (1 yac B Heento), B 8 kimacce — 34 yaca (1 yac B Hezeno), B 9 kiacce — 34 vaca (1 gac B Henenio).



COILEPKXAHUE OBYYEHUA
7 KJIIACC

[IpencraBienne JaHHBIX B BUJE TAOIUI, AUarpamm, rpadukoB. 3amnoiHeHHe Ta0JuI, YTEHHE U
MOCTPOEHHE auarpaMM (CTOJIOMKOBBIX (CTOJMOYATHIX) M KPYroBbIX). UTeHHE TIpadUKOB peabHBIX
npoueccoB. M3Bnedenne uHPOpMAIMM W3 AMAarpaMM M TaONUI, MCIOJIB30BaHWE U HHTEPIpETalus
JTAaHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpeaHee apudmMeTHyeckoe, MeauaHa, pa3Mmax, HauOoJbllee H
HauMEHbIlIee 3HaYeHHs] Ha0opa YUCIIOBBIX TaHHBIX. [I[puMepsl ciydaiiHO H3MEHUYUBOCTH.

CryqaifHbI DKCIIEPUMEHT (OIBIT) W ciay4daiiHoe coObiTHe. BepostHocTh M yacTtoTa. Poib
MaJIOBEPOATHBIX U MPAKTUYECKH IOCTOBEPHBIX COOBITHI B IPUPOE U B 00IIecTBe. MOHETa U UTpalibHas
KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pedbpo. Ctenenp BepmiuHbl. Yucino pédep u cymMmapHas CTENEHb BEPIIHH.
[IpencraBnenue o csiznoctu rpada. Lenu u nukiel. [Iytu B rpadax. O6xoxa rpada (3iinepoB myTh).
[IpencraBnenne 06 opueHTUPOBAHHOM rpade. Pemenne 3aqad ¢ momMombio rpagos.

8 KVIACC

[IpencraBienue JaHHBIX B BHJIE TAOIUIL, TUarpamm, rpaQuKoB.

MHOXeECTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepauuu HaJl MHOXECTBAMU:
o0ObeaMHEHUE,  mepeceyeHue,  JgomnoiHeHwe. CBoilcTBa  omepauuii  HaJl  MHOXKECTBaMHU:
[EPEMECTUTENIBHOE, COYETATEIbHOE, PaclpeAeIuTeNIbHOE, BKIOUeHHs. Vcrionb3oBaHue rpaguueckoro
MIPEICTABICHUS] MHOKECTB JIJIs1 OMCAHUs PEAIbHBIX IIPOLIECCOB U SIBIICHUM, ITPU PEILICHUHU 3a/1a4.

W3mepenue paccenBaHus AaHHBIX. J(ucnepcus U CTaHAAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.
Junarpamma paccenBaHusl.

OnemMeHTapHble cOOBbITHUS ciydaiiHoro omnbita. CiydaiiHble coObITHS. BepoaTHOCTH COOBITHIA.
OnbITBl ¢ PaBHOBO3MOXKHBIMM 3JIEMEHTApHBIMU COOBITHAMH. CryyaiiHbiii BeIOOp. CBs3p MEXIY
MaJIOBEpOSTHBIMU U MPAKTHUECKHU TOCTOBEPHBIMU COOBITHSIMU B IPUPO/IE, OOILECTBE U HAYKe.

JepeBo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCSUEH BEPILINHBI, CBA3b
MEXJly YMCJIOM BepIUH U unciaoM pédep. [IpaBmino ymHokeHusd. Perenne 3aiay ¢ momoisko rpados.

[TpotuBononoxkHble coObITHs. uarpamma Oitnepa. OObennHeHHEe U NepeceyeHre COOBITUH.
HecoBmecTHble coObiTusi. Popmyna CIOXKEHUS BeposTHOCTEH. YCIIOBHas BeposATHOCTh. IIpaBmio
ymHoxkeHus. HezaBucumble cobbiTus. [IpeacraBnenue skcnepuMeHTa B Buae aepena. Pemenue 3anaq
Ha HAXOXXJIEHHUE BEPOSITHOCTEH € TTOMOIIIBIO JepeBa CIy4ailHOTO SKCIIEPUMEHTA, TuarpaMmm Jumepa.

9 KJIACC

[IpencraBiaeHne JaHHBIX B BUJIE TAOJIHIL, TUarpaMM, rpaKoB, MHTEPIIpETaIs JaHHBIX. UTeHue
U TIOCTpOEeHue TalJIuIl, JUarpamMm, rpadruKoB M0 pealbHbIM JaHHBIM.

[TepecranoBku u gakropuan. Coueranus u yucio coueranuil. Tpeyronbuuk Ilackans. Pemenne
3aJa4 C UCMOJIb30BaHHMEM KOMOMHATOPUKH.

['eomerpuueckast BeposTHOCTh. CaydailHbIN BBIOOP TOUKH U3 (PUTYPHI Ha TIIOCKOCTH, U3 OTpe3Ka
U U3 IYTU OKPYKHOCTH.

Ucneitanue. Yenex u Heynaya. Cepust ucnblTaHUM 70 nepBoro ycrnexa. Cepus HMCTIBITaHUNA
Bepuynnu. BepositHOCcTH cOObITHI B cCepuM UcTbITaHU bepHyIn.

CrnyuaiiHas BeNMYMHA M paclpeelieHue BepOSTHOCTEH. MaTemMaTHuuecKoe OKHIaHUE U
mucnepcus. llpuMepsl MaTeMaTHMUecKOTo OXHUAAHHUS KaK TEOPETHUECKOro CpEJHEro 3Ha4YeHHs
BEJIMYMHBL. MaTeMaTnuecKoe OXKUJaHUE U JUCIIEPCHS CIIy4allHON BEIUYHMHBI «YHCIIO YCIIEXOB B CEPUU
UCIbITaHUN bepHym».

[TonsiTHe 0 3akoHE OONBIIMX YMceN. V3MepeHHe BEpOSTHOCTEH C MOMOIIBI0 YacToT. Posb u
3HAYCHHE 3aKOHA OOJIBIINX YUCEN B PUPOJIEC U OOIIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTATHI OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca «BeposTHOCTE U
CTAaTUCTUKA» XapaKTEPUIYIOTCS:

1) maTpuoTHyYecKoe BoCIUTAHHE:

MPOSIBIICHUEM MHTEpEca K MPOILIJIOMY UM HACTOSIIEMY POCCHUMCKOW MaTeMaTHUKH, IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUSAM POCCUUCKUX MATEMATUKOB M POCCUMCKON MAaTEMaTUYECKOM LIKOJIbI, K
UCIIOJTb30BAaHUIO ATHX JOCTHKCHHI B IPYTUX HAYKaX M MPUKIAJHBIX chepax;

2) rpa:kIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBINIOJIHCHHIO OOS3aHHOCTEH TpaKAaHMHA M peaiu3ald  ero IIpas,
MPEJICTABIICHHEM O MAaTEMaTHYCCKMX OCHOBAaX (YHKIIMOHWPOBAHUS PA3THYHBIX CTPYKTYp, SIBJICHHIA,
POLEAYp TPAXKIAHCKOrO0 OOImecTBa (HAPHUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
STUYECKHUX MpOOJieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHH HayKd, OCO3HAHHUEM
BAKHOCTH MOPAJIbHO-3TUYECKUX MMPUHIUIIOB B J€ATEIBHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEHICHUU TMPAKTUYECKUX 33Jad4 MaTeMaTH4YEeCKOM
HaIPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTHYECKOTO 0Opa30BaHUsI Ha IPOTSHKCHUH BCEH KU3HHU
JUISL yCTIenTHOW MpodeCCHOHANbHON IEeATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM
BBIOOPOM U MIOCTPOCHUEM HMHANBUIYATBLHON TPACKTOPUU 00pa30BaHUs U )KM3HEHHBIX IUIAHOB C y4ETOM
JMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTHIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIIPUATHIO MaTeMaTHYEeCKHX 00BEKTOB,
3a/1a4, PeIIeHU, pacCyKICHUI, YMEHUIO BUIETh MAaTEMAaTUUE€CKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIle B JEATENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX NPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YEJOBEKa, MPHUPOABI H  OOIIecTBa, MOHUMaHUEM
MaTeMaTU4YeCKONW HayKH Kak c(hepbl YeIOBEUECKOU JAEATEIHLHOCTH, ITANIOB €€ Pa3BUTHUS U 3HAYUMOCTH
JUISL pa3BUTHS [UBWJIM3AIMHU, OBJIAJICHUEM SI3BIKOM MAaTeMaTHKU W MaTEMaTUYeCKOW KYJIbTYpOH Kak
CPEICTBOM NO3HAHUS MUPA, OBJIaJI€HUEM ITPOCTEUIIIMMH HaBbIKaMH UCCIIEA0BATEIbCKOMN JeATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHUe, (opMHpPOBaHME KYJIbTYPbI 310POBbS U 3MOIHOHAJIBLHOIO
O/1aronosy4us:

TOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 3JI0POBBS, BEICHUS
3I0pOBOTO OOpa3a >KH3HU (3A0POBOE NHUTAHHME, COATAHCUPOBAHHBIM PEXHUM 3aHSATHH M OTIbIXA,
perynspHas GuznYecKas akTUBHOCTh), C(OOPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OIMMOKY M TAKOTO e TpaBa APYroro 4YeI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTH4YeCKUX 3HAHWK JJs pelieHus 3agad B o01acTu
COXPAHHOCTH OKpYXKarollel cpe/ibl, IIIAaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOYHBIX MOCJIEICTBUI
JUTSL OKPY>KArOIIEH Ccpefibl, 0OCO3HAHUEM TII00aJTbHOTO XapaKTepa dKOJIOTHUECKUX MPOoOIeM U MyTe ux
pelIeHHUS;

8) amanTanusi K N3MEHAIUMCS YCJIOBUSM COUMATbHONH M PUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JCHCTBHSM B YCIOBHAX HEONPEIACIEHHOCTH, IMOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 IMPAaKTUUECKYIO AESITEIbHOCTD, B TOM UMCIIE YMEHUE YUUTHCS Y APYTUX JIIOJIEH,
npruoOpeTaTh B COBMECTHOM AEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMY U3 OIBITA APYTHX;

HEOO0XOUMOCTBIO B (POPMHUPOBAHMU HOBBIX 3HAHUH, B TOM uuciie (HOpPMYyIUpPOBaTh HJIEH,
HOHATHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCJIE paHEE HEN3BECTHBIX, OCO3HABATh 1E€(DUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOIUI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PELIEHUs U IeHCTBUS, (OPMYJINPOBATh
U OLICHUBATh PUCKU U MTOCIEICTBUS, (POPMUPOBATH OIBbIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTebHBIC YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

o BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKW MATEMaTUYECKUX OOBEKTOB,
HOHATHUH, OTHOIIEHUM MEX1y MOHATUAMHU, (POPMYIHUPOBATH OINpPENEJICHUS MOHATHH, ycTaHABIMBATh
CYLIECTBEHHBIH MpPHU3HAK KiIaccu(UKalMU, OCHOBAaHUSA JUIsl OOOOIIEHMS] M CpaBHEHUS, KpUTEpUU
IIPOBOJIMMOIO aHAJIN3A;

o BOCIIPUHUMATh, (OPMYIHPOBATH M TPEOOPA3OBBIBATH CYKICHUSA: YTBEPIUTEIbHBIC U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U 00INE, YCIOBHEIC,

o BBISIBIIITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M NMPOTUBOpPEYHs B (aKTax,
JAaHHBIX, HAOJIIOJICHUAX U YTBEPKACHUSX, MpelaraTb KPUTEPUH JIJIs BBISBICHUS 3aKOHOMEPHOCTEN U
MNPOTHUBOPEUHNL;

. JieNlaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUYEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUN;

. pa3bupatrh JOKa3aTebCTBA MAaTEMATUYECKUX YTBEPKIACHUM (IpsIMble U OT MPOTHUBHOIO),
IPOBOJUTH CaMOCTOSITENIbHO HECJOXHbBIE J0Ka3aTelbCTBA MAaTEeMAaTHYECKUX (DAKTOB, BBICTpaUBaTh
apryMeHTaluIo, IPUBOIUTH IPUMEPHI M KOHTPIPUMEPBI, 000CHOBBIBaTh COOCTBEHHbIE PACCYKICHHUS;

o BbIOMpaTh cnoco0 pemeHust y4eOHOW 3anaud (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh Hanbosee MOAXOAAMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eCTBHA:

. HCIO0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS, POPMYIUPOBATH
BONPOCH], (DUKCHPYIOIIHNE MPOTUBOpPEUHE, MPOOJIEMY, CAMOCTOSTEIbHO YCTaHABIMBaThb HCKOMOE U
JaHHoe, (POPMUPOBATh TMIIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3UINI0, MHEHHE;

. MIPOBOJIUTH IO CAaMOCTOATEIBHO COCTaBIECHHOMY IUIAHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE  MCCIIEJOBAHUWE TII0 YCTAaHOBJIIEHUIO OCOOEHHOCTEH  MaTeMaTH4ecKoro OObBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOi;

. CaMOCTOSITENTbHO (hOpMyNIMpOBaTH 0OOOIEHHS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO
HAOJIIO/IEHUs, UCCIIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTH IOJIYYEHHBIX pEe3yJlbTaTOB, BHIBOJIOB U
00001IeHNI];

o IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOLIECCA, a TAKKE BBIABUTATh MPEAIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

o BBISIBJIATh HEAOCTATOUYHOCTh U U30BITOYHOCTh MH(GOPMALIUU, JAHHBIX, HEOOXOAUMBIX IJIs
pelIeHns 3a1a4H;

o BbIOMpPATh, aHAIU3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS;



o BEIOMpaTh (popMy mpencTaBieHus MHGOPMAIUU U WILTIOCTPUPOBATH pelllaeMble 3a1auu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

o OLICHUBATh HAAEKHOCTHh MHQOpPMAIMHU MO KPUTEPHUSIM, MPEATIOKEHHBIM YUYUTENIEM WU
c(hOpMYIIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKAaTHBHBIE YHHBePCAJIbHbIE YUeOHbI€ el CTBHUS:

o BOCHPUHUMATh U (OPMYIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIIOBUSIMHU U IIENISIMU
oOIIeHMS, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 110 X0y PEIICHUs 3ajaui, KOMMEHTHUPOBATh TOJTYyICHHBIN Pe3ysIbTarT;

o B X0Jie 00CYX/IeHUS 33a[aBaTh BOIIPOCHI MO CYHIECTBY OOCYXIaeMOW TE€MBI, MPOOJIEMBI,
pelaeMoif 3aJ1aun, BbICKa3bIBaTh MI€U, HAalleJICHHbBIE HA MIOMCK PEIICHHUS, COITOCTABIISATH CBOU CYK/ICHHUS
C CYXIEHHUSIMU JPYI'MX YYaCTHUKOB Juajiora, oOHapyXHBaTh Pa3IMYUE W CXOJICTBO MO3UIMI, B
KOPPEKTHOH popme hopMyIHpPOBATH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

o MIPEJICTaBIATh PE3YNbTaThl PEIICHUsl 3a7aud, SKCIEPUMEHTa, WCCIENOBaHUS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (hopMaT BBICTYIUICHHS C YYETOM 3a7ad IMPE3eHTAUH U OCOOCHHOCTEH
ayTUTOPUH;

o MMOHUMATh W MCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBHIYAJILHON pabOThI IIpH
pelIeHnn y4eOHBIX MAaTEeMaTUICCKHX 33]1a4,

o MPUHUMATh LIEh COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATH OPTaHU3ALMUI0 COBMECTHOMN
paboThl, pacrpenensTh BUIbl paboT, ITOTOBapHBAaThCs, OOCYXAAaTh IMPOILIECC W Pe3yabTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

. y4acTBOBaTh B IPYNIOBBIX (opmax paboThl (00CykIeHUsI, 0OMEH MHEHUSMHU, MO3TOBBIC
HITYPMBI U JPYTHE), BHIMOIHATH CBOK YacTh pabOThl U KOOPAWHUPOBATH CBOM JCHCTBHS C APYTUMHU
YICHaMH KOMaHJbI, OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOMIMA TPOAYKT IO KPHUTEPHSM,
c(OPMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIE y4eOHbIe 1eiicTBUS

aMOOpPraHMU3aIUA:

. CaMOCTOSITENTLHO COCTaBIIATh IJIaH, alTOPUTM PelIeHHs 3a]1a4u (UM €0 4acTh), BHIOMPATh
croco0 pemeHust ¢ yu€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOUM HH(OpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJJIEKT:

o BJIAJIETh CHOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJISI IMPOIEcca M pPe3ysbTaTa peIIeHus
MaTeMaTHYeCKOM 3aauM;

o MPEBHJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH NPH PEIICHUHM 33JIa4H, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, HAWJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

o OILICHUBATh COOTBETCTBUE Pe3yNbTaTa NEATEIbHOCTH MOCTABICHHOW ILIEIH U YCIIOBHUSM,
OOBSCHATh TIPUYMHBI JOCTHIKEHUS WU HEJAOCTHIKCHMS IIeNTM, HAaXOAWTh OIMHMOKY, JaBaTh OLICHKY
IpUOOPETEHHOMY OIIBITY.

MPEIMETHBIE PE3YJIBTATHI

K koHIty 00ydenus B 7 Kjiacce 00yJaromuiics MOJIYYUT CICAYIOIINE TPeIMETHbIC Pe3yIbTaThl:

Yurate nH(hOpMaIIKIO, IPEICTABICHHYIO B TA0IHIIAX, HA AUAarpaMMax, MPEACTaBISATh JaHHBIC B
BH/JIC TAOJINII, CTPOUTH TUArpaMMbI (CTOJIOUKOBBIE (CTOIOUYATHIC) U KPYTOBBIE) 10 MaCCUBaM 3HAYEHUH.

OnuceIBaTh U UHTEPIPETUPOBATH pealbHbIC YUCIOBbIE JaHHbIE, IPEICTaBICHHbIC B Ta0IMLIAX,
Ha JUarpaMmax, rpagukax.



Hcnonp30BaTh Ul ONUCAaHUS JAHHBIX  CTATUCTHUYECKHE  XAPAKTEPUCTHKHU: CpEIHEe
apudmMeTHuecKoe, MeuaHa, HauOoJbIlee 1 HAUMEHbIIee 3HAYCHUs, pa3Max.

MmeTh npeAcTaBiIeHre O CIy4aiiHOM M3MEHYMBOCTH Ha MpUMeEpax IeH, (PU3NYECKUX BEITHYUH,
AHTPOIIOMETPUYECKUX JAHHBIX, UMETH IIPEACTABICHUE O CTATUHCTUYECKON YCTOMYMBOCTH.

K koH1y 00ydeHus B 8 kiacce 00yJaromuiics MOJIy4uT ClIeyIOUUe NpeIMETHbIE Pe3yIbTaThl:

W3Bnekath W mpeoOpa3oBbIBaTh MH(OPMAIMIO, MPEACTABICHHYIO B BHUJE TAOIUI], AMArpamM,
rpaduKOB, MPEJICTABIATH JAaHHBIC B BUJE TAOIUI], JHAarpaMm, rpa)ukoB.

OnucelBaTh AaHHBIE C IOMOINBIO CTATUCTHMYECKHMX IIOKA3aTeled: CPEAHMX 3HAYCHUU U MeEp
pacceuBaHusl (pa3Max, JUCIIEPCUs U CTaHIAPTHOE OTKJIOHEHUE).

HaxoauTe 4acTOTHI YMCIOBBIX 3HAYCHUH M YACTOTHI COOBITHH, B TOM YHCIIE MO pe3yibTaTamM
U3MEpPEHUI 1 HAOJIFOICHUH.

HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOSTHOCTU 3JIEMEHTapHBIX
COOBITHI1, B TOM YHCIIE B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH.

Hcnonbk3oBate rpaduyeckue MOICITH: ICPEBO CIyYalHOTO SKCIICPUMEHTA, TMarpaMMebl Ditiepa,
YHCIIOBAs IpsSIMast.

OnepupoBaTb NOHATHUAMU: MHOXECTBO, IIOAMHOXKECTBO, BBIIOJIHATH ONEpallUM  HaJ
MHOXECTBaMU: OObEIUHEHUE, IIepeceyeHHe, JMAOINOJIHEHUE, IEePEUUCIATh 3JIEMEHTbl MHOXKECTB,
IPUMEHSATH CBONCTBA MHOYKECTB.

Hcnonp30Bate rpadguyueckoe MpeACcTaBICHNE MHOKECTB M CBA3EH MEXTYy HUMH JUIS ONHCAHHS
IPOLIECCOB U SIBJICHUH, B TOM YMCJIE IIPU PELICHUH 3aa4 U3 IPYTUX YU€OHBIX IPEIMETOB U KYPCOB.

K koH1y 00ydeHus B 9 kiaacce 00ydaromuiics MoOIyduT ClIeIyIoNue NpeIMETHbIE Pe3yIbTaThl:

W3Bnekatp u npeoOpa3oBbIBaTh HHPOPMALIUIO, TIPEICTABICHHYIO B PAa3IMYHBIX HCTOUYHUKAX B
BU/JIE TaOIMIL, JUarpaMmm, rpaduKoB, MPeICTaBIATh JaHHbIE B BUJI€ TaOIUL, TUarpamMm, rpaguKoB.

Pemate 3amaum OpraHuM3oBaHHBIM IepeOOpPOM BapUAHTOB, a TaKXe C HCIHOJIb30BAHUEM
KOMOWHATOPHBIX MPaBUWJI U METOJIOB.

Hcnonp30BaTh onucaTeabHble XapaKTEPUCTUKU U1 MACCUBOB YMCIIOBBIX JaHHBIX, B TOM YHUCIIE
CpeHUE 3HAUECHUS U MEPbI paCCEUBAHUSI.

HaxonuTh 4acToThl 3HaU€HWH M YacTOThI COOBITHS, B TOM YHCIE IOJIb3YSICh PE3ylbTaTaMU
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHU.

HaxonuThs BeposSTHOCTH CiydyallHBIX COOBITUN B M3yYEHHBIX ONBITAX, B TOM YMCJIE B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPUAX UCIBITAHUN JI0 IEPBOTO ycCIieXa, B CEPUAX
ucneITaHui bepryim.

HMeTh npeacTaBlIeHUE O CIIy4aliHON BEIMUYUHE U O PaCIpEIEIEHUH BEPOSITHOCTEM.

HmeTs mpeacTaBieHHEe O 3aKOHE OOJIBIIMX YHUCENT KaK O MPOSBIEHUU 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuectBo JuaexkTpoHHble (HU(poBbHIe) 00pa3oBaTebHbIE PeCYpPChI
Ne HaumeHoBaHue pa3iesioB U TeM
4acoB
n/m NporpamMmsl
Bcero
1 [IpencraBnenue naHHBIX 7 bubnuoreka LIOK https://m.edsoo.ru/7f415fdc
2 OnucarenbHas CTaTUCTUKA 8 bubmuoteka [{OK https://m.edsoo.ru/7f415fdc
3 CrnygaitHast H©3MEHYHBOCTh 6 bubnmoreka L{OK https://m.edsoo.ru/7f415fdc
4 Beenenue B Teoputo rpadoB 4 bubnuoreka L{OK https://m.edsoo.ru/7f415fdc
B .
5 CPOATHOCTL I HACTOTA CIYHAHHOTO 4 bu6nuoreka LIOK https://m.edsoo.ru/7f415fdc
COOBITUA
6 O06001enre, cucTeMaTU3aIus 3HaHUI 5 bubnuoteka [{OK https://m.edsoo.ru/7f415fdc
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8 KUIACC

JuaekTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE

Ne HaumeHoBaHue pa3iesioB U TeM Koanuecrno yacos pecypchl
n/n NPOrpamMMbl
Bcero
1 IToBTOpEeHuE Kypca 7 knacca 4 bub6nunoreka LIOK https://m.edsoo.ru/7f417fb2
2 OrcaTeLHas CTATHCTHKA. 4 BuGnuotexa LIOK https://m.edsoo.ru/7f417fb2
PaccenBanue naHHbIX

3 MHoxecTBa 4 bubmuoreka ITOK https://m.edsoo.ru/7f417fb2
4 BepositHOCTh CitydaitHOTO COOBITHS 6 bubnuoteka LIOK https://m.edsoo.ru/7f417fb2
5 Beenenue B Teoputo rpadoB 4 bubnnoreka L{OK https://m.edsoo.ru/7f417fb2
6 CrnygaitHbie COOBITHS 8 bubnmoreka [{OK https://m.edsoo.ru/7f417fh2
7 O06o00menre, cucTeMaTU3amus 3HaHUH 4 bubmuoreka ITOK https://m.edsoo.ru/7f417fb2
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9 KJIACC

dueKkTpoHHbIE (LM (POBbLIE)

Ne HaumMeHoBaHue pa3aejioB H TeM KosmuecTBo yacos oOpa3oBaTe/ibHbIE pecypchl
n/n NPOrpamMMbl
Bcero
bubmuoreka [JOK
1 HosTopenne kypea 8 wnacca 4 https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
2 D7IeMEHTHI KOMOMHATOPUKH 4 https://m.edsoo.ru/7f41a302
3 T'eoMeTpuueckas BEpOSATHOCTh 4 Eubmiorexa TOK
P P https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
4 Menbrrasms bepuyium 6 https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
S Coryuaiinas BeMMMHA 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
1
6 Obo0menue, KoHTPOIE 0 https://m.edso0o.ru/7f41a302
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YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Maremaruka. BepossTHOCTB U cTaTHCTHKA: 7-9-€ Ki1acChl: 0a30BbI YPOBEHB: YUCOHHUK: B 2
qacTax, 7-9 knaccel/ Beicoukuit U.P., Slmenko U.B.; mox pen. Amenko U.B., Akunonepaoe
obmectBo «M3narenscTBO «lIpocBemienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Enunas kosuieknus mudpoBsix oOpa3oBarebHbIX pecypcos (School-collection.edu.ru).
2. Poccuiickas anexTpoHHas 1mkosa (resh.edu.ru)






