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HOACHUTEJIBHAS 3AIINCKA

B coBpemenHoM mu(poBOM MHUpPE BEPOSTHOCTH M CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYMMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYSCKUX MPUIOKECHUM, TaK U X POJH B
o0pa3oBaHuU, HEOOXOAUMOM KaXKJIOMy 4eloBeKy. Bo3zpactaer umcio mnpodeccuid, npu
OBJIQJICHUH KOTOPBIMH TpeOyeTcsi xoporras 6a3oBasi MOATOTOBKAa B 00JacTH BEPOSATHOCTH H
CTaTUCTUKHU, Takas MOATOTOBKA Ba)kKHA ISl MPOJOJDKEHHUS 00pa3oBaHUS W I YCIEIIHOM
npodeccuoHanbHON Kapbephl.

Kaxxaplii uenoBeKk MOCTOSHHO MPUHUMAET PEIICHHs Ha OCHOBE HMMEIOIIUXCA y HETro
TaHHBIX. A JUIsi OOOCHOBAHHOTO MPUHSTHS PEIICHUS B YCIOBUSX HEIOCTATKA WU M30BITKA
uHopMaluK HEOOXOJUMO B TOM 4YHCIE XOpOlo CHOPMUPOBAHHOE BEPOATHOCTHOE U
CTaTUCTUYECKOE MBIIUICHHE.

NMeHHO 1O3TOMY OCTpPO BCTalla HEOOXOAUMOCTH CHOPMHUPOBATH y OO0YyYaOIIUXCS
(YHKIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIONIYIO B ce0s B KaueCTBE HEOThEMIIEMOU
COCTaBJISIIONICH YMEHHE BOCIPUHUMATh M KPUTHUYECKH aHAIM3UpPOBATh HH(OpMAIIHIO,
NPEJCTaBICHHYI0 B pa3IMYHBIX (opmax, MOHMMATh BEPOSTHOCTHBIA XapaKTep MHOTUX
peaTbHBIX TPOIECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH MMPOCTEUIIINE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHU TMpPHUHIIMIAMH CcOOpa, aHaiM3a |
NpEe/ICTaBIICHUs] TAHHBIX W3 Pa3IMYHbIX chep KU3HU OOIecTBa M TOCyAapcTBa MpUOOIIAeT
oOydarommxcs K oOIIeCTBEHHBIM MHTepecaMm. M3ydeHne oCHOB KOMOWHATOPUKH pPa3BUBAET
HaBBIKM OpraHu3aluu nepedopa U mojcyéra ynucia BApUaHTOB, B TOM YHUCJE B MPUKIIATHBIX
3a/layax. 3HAKOMCTBO C OCHOBaMH TeOpHH rpadoB co37aET MaTeMaTHUeCKui GyHAaMEHT s
dbopMuUpoBaHUS KOMIIETEHIIMH B 00JacTM MHPOPMATUKH M HUPPOBBIX TexHoyorui. Ilpu
WU3YYCHUH CTAaTUCTUKU U BEPOSTHOCTH OOOTaIIaroTCsl MPECTaBICHUS OO0YyYalolUuXcs O
COBPEMEHHOW KapTHHE MUpa U METOJIaX €ro MCCienoBaHus, GOpMUPYETCS TOHUMaHUE POJIU
CTAaTHCTHKU KaK MCTOYHMKA COIMAJIBHO 3HAYMMOW MH(OpPMAIMU U 3aKIAJBIBAIOTCS OCHOBBI
BEPOSATHOCTHOTO MBIIIJICHUS.

B cooTrBercTBUM C JaHHBIMH WEISIMH B CTPYKType MpPOTpaMMbl y4eOHOTO Kypca
«BeposITHOCTP M CTAaTUCTHKA» OCHOBHOTO OOIIEro oOpa3oBaHMs BBIJIEICHBI CIEIYIOIIHNE
coJep)kaTesibHO-MeToAuueckue nuHuM: «lIpeAcraBieHue JaHHBIX U OmHUcaTeIbHas
CTaTUCTUKa», «BeposTHOCTh», «OleMeHThl KOMOWHATOpUKW», «BBegeHue B Teopuio
rpadoBy.

Conepxanne nuuuu «lIpencraBneHne NaHHBIX U ONMHUCATENbHAs CTATUCTUKA» CIIYXKHUT
OCHOBOW i1 (OpPMHUPOBAHHUA HABBIKOB paboThl ¢ uUHPOpMAIUEil: OT UTEHUS W
MHTEpIpeTalud UHPOpMAaIHK, MPEACTaBICHHON B Ta0nMIax, HA AuarpamMmax M rpaukax,
10 cOopa, NpPEACTaBICHUS U aHaidM3a JMJAaHHBIX C HCIIOJIb30BAHUEM CTAaTUCTHUUYECKUX
XapaKTEepUCTUK CpPEeJHUX M pacceuBaHus. Paboras ¢ maHHbIMH, OOydYaromwuecs ydaTcs
CUMTBHIBATh U WHTEPIPETHPOBATH JIaHHBIC, BBIABUIATH, apTyMEHTHPOBATH U KPUTHKOBAThH
NPOCTEHIINE TUIOTE3bl, Pa3MBIIUIATh HaJ (PAKTOpamMH, BBI3BIBAIOIIMMU HU3MEHYHBOCTb, H
OLIGHMWBATh UX BIUSHUE HA PACCMATPUBAEMbIE BETUYUHBI U MTPOLIECCHI.



NHTYyuTHBHOE  TpPEACTaBICHUE O  CIy4alHOW  W3MEHYUBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHICHUUW CTAHOBUTCS MOTHUBUPYIOLIEHM OCHOBOW IS H3Yy4ECHUS
TEOPUU BEPOSITHOCTEW. bonpnioe 3HaueHHE MMEKOT MPAKTUYECKHUE 3aJaHUs, B YAaCTHOCTH
OMBITHI C KJIIACCUHYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEpOSITHOCTH BBOAMUTCS KaK Mepa IMpaBaonoao0us ciydyailHoro coowitud. [lpu
U3YYeHUH Y4yeOHOro Kypca oOydarougecs 3HAKOMSTCS C NPOCTEHIIMMH METOJlaMU
BBIUMCIIEHUSI BEPOATHOCTEM B  CIyYaWHBIX OJKCIIEPUMEHTaX C PaBHOBO3MOYKHBIMU
AJIEMEHTAPHBIMU HCXOJAaMH, BEPOSTHOCTHBIMH 3aKOHAMH, NO3BOJSIOIIMMU CTaBUTh U
pemarb Oojee clokHble 3a7aud. B yueOHbI Kypc BXOAST HayalbHbIE MPEICTABICHUS O
CIIyYalHBIX BEJIMYMHAX U UX YHUCIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYy4YaloOIIUXCA C
MHOKECTBAMHM ¥ OCHOBHBIMH OIIEpALIMSIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS IPUMEPHI
OPUMEHEHHs Uil PELICHMsS 3a7ad, a TAKKe MCIOJIb30BaHMS B JPYTMX MATEMaTHUYECKHUX
Kypcax U y4eOHBIX ITpeIMeTax.

B 7-9 knaccax u3ydaercs y4eOHBIH Kypc «BeposTHOCTh M CTaTHCTHKA», B KOTOPBIN
BXOJAT pa3aensl: «lIpencraBieHne NJaHHBIX U ONMcCaTENbHAsl CTATUCTHKA», «BeposTHOCTHY,
«2neMeHThl KOMOMHATOPUKINY, «BBeneHne B Teoputo rpadosy.

Ha u3yuenne yueOHoro kypca «BepositHOCTh U cTaTucTHKa» oTBoAuTCs 102 yaca: B 7
kiacce — 34 gaca (1 gac B Henento), B 8 kiacce — 34 vaca (1 gac B Heneno), B 9 kiacce — 34
gaca (1 gac B He/IeJI0).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBienne JaHHBIX B BUAE TaONHI], JUarpaMm, rpadukoB. 3amoyiHeHHE TaOJuIL,
YTEeHUE M TMOCTPOEHUE auarpaMM (CTOJIOUKOBBIX (CTOJIOWATHIX) W KPYroBbiX). YUrTeHue
rpaMKOB pealibHBIX MpoIEeccoB. M3BieueHue wuHboOpMalMM W3 JaUarpaMM M TaOJIHII,
HCIIOJIb30BaHUE U UHTEPIIPETAIUS TaHHBIX.

OnucaTenbHas CTaTUCTUKA: cpeiHee apupMETHYEeCKoe, MeJuaHa, pa3Max, HauboJblee
Y HauMEeHbllIee 3HaueHUs] Habopa YUCIOBBIX AaHHBIX. [IpuMepshl ciiydaiiHOW M3MEHUYUBOCTH.

Cny4aitHplil 3KCIIEpUMEHT (OMBIT) W CiIydailHOe cOoObITHE. BeposTHOCTH, W dYacToTa.
Ponb ManoBeposSITHBIX M NMPAKTHUYECKH JOCTOBEPHBIX COOBITUN B NPHUPOJAE U B OOIIECTBE.
MoHneTa 1 urpajibHast KOCTb B TEOPHUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmiuHbl. Yucno pédbep M cymMmapHasl CTENEHb
BepiuH. [IpencraBnenue o ceaznoctu rpada. Lenu u nukist. [lytu B rpadax. O6xoxa rpada
(otinepoB myTh). [IpeacraBnenue 06 opueHTHpOBaHHOM Tpade. Pemienue 3a1au ¢ TOMONIBIO
rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOYKECTBa, MOAMHOXeCTBO. Omnepauuu HaJ MHOXKECTBAMM:
oObeuHEHUe, TmepecedyeHue, nonoigHeHue. CBoiicTBa omepanuii HajJg MHOXKECTBAMU:
NEPEMECTUTENIBHOE, COYETATENIbHOE, pPacHpeAeNnTelIbHOe, BKIOYeHUd. Mcmnonas3oBaHue
rpaduueckoro mpeacTaBiIeHUs MHOXKECTB JUIsl OMUCAHUS peajbHBIX MPOILIECCOB U SBIICHUIA,
IIPU PELICHUH 3a]1a4.

N3mepenue paccenBaHus JaHHBIX. J(Mcniepcuss U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

DOnemeHTapHble COOBITHSI ciydaiHOro ombiTa. CiydaitHbie coObiTus. BepostHocTu
coObITHii. ONBITEI ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CiTy4dailHbIi BHIOOD.
CBsi3b MEXAy MaJlOBEPOSITHBIMU U MPAKTHUYECKU JTOCTOBEPHBIMU COOBITHUSIMH B MPHUPOJE,
00IIIecTBE M HayKe.

HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE BHUCSIYEH
BEPIIMHBI, CBSA3b MEKY YUCIOM BepIIMH U unucioMm péodep. [lpaBuno ymHoxenus. Pemenne
3a/1a49 ¢ IIOMOIIBIO rpadoB.

[IpotuBononoxkueie coObiTusA. Juarpamma Oinepa. OObeIMHEHUE U TEpPECEUEHUE
coObrtiii. HecoBmecTHbie coObITHA. DopMynia CIOXKEHUS BEPOATHOCTEH. Y CIIOBHAS
BeposITHOCTh.  [lpaBmino  ymHoxenus.  HesaBucumbie  coOwbrtmsi.  [IpencraBienue
JKCIIEpUMEHTA B BUJE JepeBa. PelreHue 3aay Ha HaXOXKICHUE BEPOATHOCTEW C IMOMOIIBIO
JiepeBa CIIy4aliHOTO 3KCIIEPUMEHTA, TUarpamMmm Jujepa.

9 KUIIACC



[IpencraBieHne nAaHHBIX B BHUAE TaOaWL, aUarpamM, TIpadHKoB, HHTEpIpeTanus
naHHBIX. YTeHUe U nocTpoeHue Talaull, 1uarpamMmm, rpa)uKoB 10 PeAIbHBIM JaHHBIM.

[lepectanoBku u (pakropuan. Codyetanusi U yuciao couetanuid. TpeyroapHuk [lackans.
Pemenue 3a1a4 ¢ HCNOIb30BaHUEM KOMOWHATOPUKHU.

['eomerpuueckast BeposiTHOCTh. CilydaiiHblid BBIOOpP TOUKH U3 (PUTYpBI HAa MJIOCKOCTH, U3
OTpEe3Ka U U3 JYTU OKPYKHOCTH.

Hcneitanne. Yenex um Heynaya. Cepus HCHbITaHMM 10 mepBoro ycmexa. Cepus
ucneiTanuii bepuymiu. BeposiTHocTH coObITHIA B cepuu uctibITaHuil beprysm.

CrnyvaiiHasi BeJIMUMHA U PACIPEACIICHUE BEPOATHOCTEW. MaTreMaTH4eCKOe OKHUIaHUE U
nucnepcus. I[Ipumepsl MaTeMaTM4ecKOro OXUIAAHUS KAaK TEOPETUUYECKOIO0 CpPEIHEro
3HAYEHUsI BEJIIMYMHBI. MaremMaThuuecKkoe OXHUIAHWUE W JUCIEPCUS CIIy4YalHOW BEIMYUHBI
«UHCIIO YCIIEXOB B CEPUU UCHBITAHUN bepHymuim».

[lonsitue o 3akoHe OosblIMX uyucen. M3MepeHne BEpOSTHOCTEM C MOMOIIBIO YacTOT.
Ponb 1 3HaUYeHne 3aKOHA OOJBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUHSA ITPOI'PAMMBLI YYEBHOI'O
KYPCA «BEPOATHOCTb N CTATUCTHUKA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHS MPOrpaMMbl yyeOHOro kypca «BeposiTHOCTh H
CTaTUCTHKA» XapaKTEepPU3YIOTCA:

1) naTpuoTHYecKoe BOCIMTAHHUE:

OpOsIBIGHUEM MHTEpeca K TMPOLUIOMY U HACTOSALIEMY POCCUHUCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHHUSIM POCCUHUCKHX MaTeMaTHKOB M POCCHUICKON
MaTEMaTUYECKOM IIKOJIbI, K HCIOJIb30BAaHUIO 3THX JOCTHKEHUH B JPYyTrUX HaykKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OO0S3aHHOCTEW TpakAaHWHA M pealu3alliyd ero IMpas,
NpE/ICTABIEHUEM O MaTeMaTHYEeCKUX OCHOBaX (YHKIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYP,
ABJICHUN, TPOLEAYP TPakIaHCKOro o0IecTBa (Harpumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHHUIO ATHYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAHUEM Ba)KHOCTHU MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B AEATEIbHOCTUA YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOW Ha AaKTMBHOE y4YacCTHE B PELICHUM NMPAKTHUYECKUX 3a/1ad MATEeMaTUYECKOU
HAIPABJICHHOCTH, OCO3HAHHEM Ba)XHOCTH MAaTEMAaTHMYECKOro OOpa30BaHUs Ha MPOTSKEHUU
BCEH JKU3HM JUIsl YCHEIIHONW MpodecCHOHATbHOM AESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX
YMEHHH, OCO3HAaHHBIM BHIOOPOM U MOCTPOCHUEM UHAMBUAYAIBHON TPACKTOPUHU 0Opa30BaHUs
Y )KM3HEHHBIX TUIAHOB C YYETOM JTMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K DMOLIMOHATBHOMY W ACTETHYECKOMY BOCIPHUATHIO MATEMATHYECKUX
OOBEKTOB, 3aJay, peHIeHUH, PpaCCYyKIECHUW, YMEHHIO BHUICTh  MaTeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpHUEHTaLMel B EATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX HPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS 4YEJIOBEKA, MPUPOABl M OOIIECTBA, NOHHUMaHUEM
MaTeMaTHYECKOM HayKHd KakK c@epbl UeIOBEYECKOW NEeATENIbHOCTH, ITAloOB €€ pPa3BUTHI U
3HAYUMOCTH JUIsl  Pa3BUTHUsS  LUBUJIM3ALMM, OBJIAJEHUEM  SI3bIKOM  MATEMaTUKA MU
MaTeMaTU4YeCKON KyJIbTYpOl Kak CpPEACTBOM IO3HaHUS MHUpa, OBJIAJEHUEM MPOCTEHIIUMU
HaBbIKAMH HCCIIE0BATEIbCKON 1€ATEIbHOCTH;

6) ¢usnyeckoe BocnmUTaHHMe, (POPMUPOBAHHE KYJbTYPbl  3A0POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO NPUMEHATh MaTEMaTUYECKHE 3HAHMS B HMHTEPEcax CBOEro 3J0pOBbS,
BEJICHUS 3/I0pOBOI0 00pa3a >KU3HU (340pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXHUM 3aHATUN



U OTHbIXa, peryispHas (u3nuecKkas aKTUBHOCTb), C(POPMUPOBAHHOCTHIO HaBbIKa peIEKCHH,
MPU3HAHUEM CBOETO MpaBa Ha OIMKOKY U TAKOT'O e MpaBa APyroro 4eJI0BeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHHUE:

OpUEHTaluel Ha TPUMEHEHNE MaTEMaTUYECKUX 3HAHUU U1 peuieHus 3aj1ad B 00JacTu
COXPAHHOCTU OKpY>KaloIIel cpebl, MIAHUPOBAHUS MOCTYINKOB M OLIEHKHM HX BO3MOXHBIX
MOCJIEICTBUM JIJISl OKPY>KAIOIIEH Cpelibl, 0CO3HAHUEM II00ANIBHOIO XapaKTepa 3KOJIOTMUECKUX
npoOJieM U MyTel UX PEeIICHUs;

8) ajanTanus K U3MEHSIOIMMCS YCJI0BHAM COUMAJIbHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEOIPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NEATEIbHOCTb, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX
JoJIe, TpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUHU U3
OTbITA APYTHUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4yHcie (GOPMYIHPOBAThH UJIEH,
MOHSITHSI, TUTIOTE3bI 00 O0BEKTAX M SIBJICHUSIX, B TOM UMCJIE paHee HEU3BECTHBIX, OCO3HABATH
neUIUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOUIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE pPEIICHUS U
nencTBus, GOpMYIUPOBATH U OIIEHUBATH PUCKU U MOCIENICTBUS, POPMUPOBATH OIBIT.

METAINIPEIAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE yUeOHbIE 1eliCTBUS

ba3oBblie JiorM4ecKue 1ecTBUA:

e BBIABIIITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPH3HAKH MATEMaTHUYECKUX OOBEKTOB,
MOHATUN, OTHOIICHUH MEXIYy MOHATHUAMH, (HOPMYJIUPOBATH OINpPEASICHUS TMOHSITHH,
yCTaHABJIMBATh CYIIECTBEHHBINH MPU3HAK KJlacCH(pUKAIIUN, OCHOBAHUS ISl 0000IEeHUS
Y CpPaBHEHUSI, KpUTEPUH TTPOBOJMMOTO aHAJIN3A;

BOCIIPUHUMATH, (POPMYIUPOBATh W MPEOOPa3OBBIBATh CYXKICHHS: YTBEPAUTEIBbHBIC U
OTpHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U 0OIIHE, YCIOBHBIC,

BBISIBJIITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI31 M IMPOTUBOPEYHS B (paKTax,
JTAHHBIX, HAOMIONEHUSIX W YTBEPXKICHUSX, NpeaiaraTb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYNN;

Jie7IaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJFOUECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

pa3bupaTh  JIOKa3aTeIbCTBA MATEMAaTHMYECKUX  YTBEPXKJACHUU (MpsIMbIE ©  OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSTEIBHO HECJIOKHBIC JI0Ka3aTeIbCTBA
MaTreMaTH4YeCKuX (haKTOB, BBICTpPAWBATh apPTyYMCHTAIHMIO, IPUBOAUTH TPHUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIEC PACCYKICHHUS,



e BBIOMpATh CHOCOO penieHUs y4eOHOW 3aJauM (CpaBHUBATh HECKOJIBKO BapHaHTOB
penieHus, BpIOMpaTh HanboJee MOIXOIAIINN C yU€TOM CaMOCTOSATENIBHO BBIICICHHBIX
KPUTEPUEB).

Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

e HCMOJB30BaTh  BONPOCHI  KAaK  HCCIENOBATEIbCKUM  HMHCTPYMEHT  TMO3HAHUS,
dbopmynupoBaTh BOMPOCH, GUKCUPYIOIIUE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEILHO
yCTaHABIIMBATh UCKOMOE M JaHHOE, ()OpMHUPOBAThH TMIIOTE3Yy, apTYMEHTHUPOBATH CBOIO
MO3UIINI0, MHCHHUE;

e MPOBOAUTH IO CAMOCTOSITEJILHO COCTaBJICHHOMY IUIaHY HECJIOKHBIA SKCIIEPUMEHT,
HEOOJbIIOE HCCIEJOBAaHUE IO YCTAHOBJEHUIO OCOOCHHOCTEH MaTeMaTU4YecKOr o
00bEKTa, 3aBUCUMOCTEN 00HEKTOB MEXTY COOOI;

e CaMOCTOATENbHO  (opMynupoBaTh 0000IIEHUS] W  BBIBOABI IO  pe3yjibTaTaMm
POBEAEHHOTO HAOIOJEHUS, UCCIIEIOBaHUsI, OIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
Pe3yIbTAaTOB, BHIBOJIOB U 000O0IICHUIA;

e TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEATIONO0KEHUS
0 €Tr0 Pa3BUTHHU B HOBBIX YCIIOBHSX.

PabGora ¢ undgopmanmeii:

e BBIABIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH WMH(MOPMAIMH, JaHHBIX, HEOOXOJIUMBIX
JUTSL peUIeHUs 3a1a4H;

e BBIOWpATH, AHAIU3UPOBATH, CHUCTEMATH3UPOBATh W HMHTEPIPETHPOBATH HHPOPMALIUIO
Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHNUS;

e BBIOMpaTh (hOpMy MpeacTaBlieHHs] HHPOPMALUK U WLTIOCTPUPOBATH PEIIaeMble 3a/1auu
CXeMaMH, TuarpaMMamMu, HTHOU rpauKoil 1 UX KOMOMHAIUSIMU;

e OIICHUBATH HAAEKHOCTH MH(POPMAIUU MO KPUTEPHUSM, TPEITIOKECHHBIM YUYUTEIEM WITU
c(hOpMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KommyHuKaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eificTBUS:

e BOCHPHHUMATh U (POPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCJIOBHUSIMHU U IIEIISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, aBaTh MOSCHEHHUsI 110 X0y PEIIeHUs 3a/1a4l, KOMMEHTUPOBATh
MOJy4YEHHBIN pe3yJIbTarT;

e B XOJI¢ 00CYXXJICHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYX)AAeMOUM TEMBI, MPOOIEMBI,
pelraemMoii 3a/1auu, BEICKa3bIBaTh UJIEH, HAIICJICHHBIC HA TTOVCK PEIICHUS, CONTOCTABIIATh
CBOM CYXICHUS C CY)KJICHUSIMH IPYTUX YYACTHUKOB JIMANIOTa, 0OHAPYKUBATh Pa3IUIHe
M CXOJCTBO TIO3MIMH, B KOPpeKTHOU (opme (opMyaupoBaTh pa3HOTIIACHS, CBOH
BO3PaKCHUS;

e TIPEJACTABIATH PE3YNBTATHl PEIICHUS 3aJlayM, SKCIIEPUMEHTA, UCCIEIOBAaHUSA, TIPOCKTa,
CaMOCTOSITETILHO BBIOMPATh (OpMAT BHICTYIUICHUS C y4€TOM 3a7a4 MPE3CHTAlUHA U
0COOCHHOCTEH ayJUTOPHH;



e TOHUMATH U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHOU pabOThI PH
pelIeHny y4eOHbIX MaTeMaTHYECKUX 3a/aY;

e MPUHUMATH 1I€TIb COBMECTHOM JEATENbHOCTH, MIIAHUPOBATH OPTraHU3AIMI0 COBMECTHOU
paboThl, pacmpenensiTb BUIbl padOT, JOroBapUBaThCA, OOCYXAaThb MPOLECC U
pe3yabTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

e YYacTBOBAThH B IPYMIOBHIX (hopMax paboThl (00CykaeHUSI, 0OMEH MHEHHUSIMU, MO3TOBbBIEC
ITYpMbl W JPYTUE), BBINOJHITH CBOIO YacTh pPabOThl M KOOPJAWHUPOBATH CBOU
NENUCTBUS C IPYTMMHU YJIEHaMH KOMaH]Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIUMNA
MPOJIYKT IO KPUTEPUSIM, CHOPMYJIIUPOBAHHBIM yUYaCTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIC YHHUBepPCAJIbHbIE y4eOHbIEC 1eHCTBHS

Camoopranusanus:

e CaMOCTOATENIBHO COCTAaBJSATH IUIAH, QJITOPUTM pelieHus 3adadyu (WM €ro 4acTh),
BBIOMpATh CHOCOO pelieHrus ¢ Yy4ETOM HMMEIIMMUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BapPUAHTHI PEIICHUH C YYETOM
HOBOU MH(MOpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJLHBIH HHTEJJIEKT:

e BIAJETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJSI MpOIEcca U pe3ysibTaTa pelIeHHs
MaTeMaTUYEeCKOM 3a/1a4u;

e MPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUH 3a/1a4d, BHOCHUTH
KOPPEKTHUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEM;

e OIICHMBATh COOTBETCTBHUE PE3YJIbTAaTa JNESATEILHOCTH MOCTABICHHOM IENH M YCIOBUSIM,
OOBSCHATh TPUYMHBI JOCTIKEHUS WIM HEJOCTIKEHUsS IIeNId, HAXOAUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 Kjaacce OOy4arOUIUICS TOMYYUT CIEAYIONIME MPEIMETHBIC
PE3YIBTATHI:

Yurare mH(bOpMAINIO, MPEACTABICHHYIO B TaOIUIAX, HA AMAarpamMMmax, MpeacTaBIsATh
JaHHBIC B BHUJE TAOJIMI, CTPOUTH AWArpaMMBbl (CTOJOMKOBBIE (CTOIOYATHIE) U KPYTOBBIC) IO
MAacCHBaM 3HAYCHUM.

OnuchlBaTh MU HUHTEPIPETUPOBATH PEAJbHBIE YHCIIOBBIE JaHHBIE, IMPEJCTABICHHBIE B
TabJIMIIax, Ha IUarpammax, rpaukax.

Hcnonw3oBaTh a1 OMMCAaHUA JAHHBIX CTATUCTHUYECKUE XAPAKTEPUCTUKHU: CpElIHEe
apuMeTHIEeCKOe, MeInaHa, HanOoJIbIIIee M HANMEHBIIIEE 3HAYCHHUS, pa3MaXx.



HNmeTh mpencraBiieHHE O CIy4alHOM W3MEHYMBOCTH Ha NpHUMEpax ILEeH, (PU3NYECKHUX
BEJINYMH, AaHTPOIIOMETPUYECKUX JAHHBIX, HMETh IIPEACTABICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

K koHny oOyuenuss B 8 kiacce oOy4arouIuiicss MOJYYUT CIEAYIOIIME MPEAMETHbIE
PE3YIBTATHI:

N3Bnekars u mpeoOpa3oBbiBaTh HHGOPMAIUIO, MPEICTABICHHYIO B BHJIE TaOJIHII,
auarpaMm, rpa@uKoB, NPeACTaBIATh JaHHbIE B BUIE€ TAOJMILI, TUarpaMm, TpadUuKoB.

OnucelBaTh TaHHBIE C MOMOIIBIO CTATUCTHUECKUX MOKA3ATENEH: CPEAHUX 3HAYEHUU U
Mep paccerBaHus (pa3Max, AUCIEePCUs U CTaHJApPTHOE OTKJIOHEHHUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUHW U YACTOTHI COOBITUM, B TOM 4YHUCIE IO
pe3yabTaTaM U3MEPEeHHUN 1 HaOII0ACHUH.

HaxoauTe BeposSTHOCTH Ciy4yalHBIX COOBITUH B OMNbITaX, 3Has BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITUH, B TOM YHCII€ B OIbBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Hcnonb3oBaTh rpaduyueckre MOJEIH: JIEPEBO CIYYaHOTO SKCIEPUMEHTA, JUarpaMMbl
Diinepa, 4ucioBas npsmas.

OnepupoBaTh NOHATHUAMHU: MHOXKECTBO, MOJMHOYKECTBO, BBIIOJHATH OMNEPALMU Hak
MHOKECTBAMH: O0OBEIUMHEHUE, TIEPECEUCHUE, IONOJHEHNE, TEPEUHUCIISATh 3JIEMEHThl MHOXKECTB,
IPUMEHATH CBOMICTBA MHOKECTB.

Hcnonb3oBaTh rpapuyeckoe MpeacTaBIeHUEe MHOXKECTB M CBS3€H MEXIy HUMHU IS
OMMCAaHMsI TIPOILIECCOB M SIBIICHMM, B TOM YHKCJE MPU PEHICHUH 3a/ady U3 JPYTUX yueOHBIX
IPEAMETOB U KYPCOB.

K koHmy oOyuyenuss B 9 kjacce 0oOy4aroUIuiicsi MOJYYUT CIEAYIOIIME MpEeAMETHBIC
pPE3YIbTATHI:

W3Bnekate M mpeoOpa3oBbIBaTh HH(OpPMAIMIO, TMPEACTABICHHYI0O B Pa3IUYHBIX
UCTOYHUKAX B BHUJE TaOIUI, Auarpamm, rpadukoB, MpeACTaBIATh JaHHBIE B BUAEC TaOIUII,
auarpamm, rpagpuKoB.

Pematp 3amaun opraHM30BaHHBIM IEPEOOPOM BAapHAHTOB, a TaKXkKe C HCIOJIb30BAHHEM
KOMOWHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh onucaTebHble XapaKTEPUCTUKU JJIsI MACCHUBOB YHCIIOBBIX JaHHBIX, B TOM
YHUCJIE CPEIHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxomuTe dYacTOThl 3HAYEHUW M YACTOTHI COOBITHA, B TOM YHCIE TMOJB3YSICh
pe3yabTaTaMy NpOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxomuTe BEpOATHOCTH CIy4ailHBIX COOBITUH B HM3YyYEHHBIX OMbBITAX, B TOM YHUCJIE B
OTIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU, B CEPHUSIX UCIIBITAHUH 10 TIEPBOTO
ycIiexa, B CEpusAX UCIbITaHu bepHysu.

NmeTp npencraBiaeHUe O CIy4aiiHOM BEJIMYMHE U O PACTIPENECIICHUN BEPOSITHOCTEN.

HmeTp npesicTaBieHue O 3aKOHE OOJIBIIMX YUCEN KaK O MPOSBIEHUN 3aKOHOMEPHOCTH B
CIIy4ailHOW U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBLINX YUCEI B IPUPOJIE U OOILECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 I1 7 2
PEACTABIICHHE AAHHbX https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 Omucarenpias craTHeTHKa 8 1 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
i 1
3 Catysaiitas HSMEHHHBOCTD 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezenne B Teopiio rpagpos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCTE 1 YacToTa CIIy4aitHOTO bubnuoreka [JOK
5 4 1
COOBITUSA https://m.edsoo.ru/7f415fdc
6 O0o001enre, cucTeMaTH3anus 3SHaHUH 5 2 Et?[iﬂlljr(\:fcizgﬁlf £415fdc
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 5



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 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 IT 4
OBTOpEHHe Kypea 7 iiacca https://m.edsoo.ru/7f417fb2
9 OrnmcaTenbHas cTaTUCTUKA. PaccenBanme 4 bubmmoreka [IOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
M 4
3 Hoxectsa https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 B o 6 1
CPOATHOCTD CIYIALHOTD CODRITHA https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpao https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 Catyaiinsie coObrrus 8 https://m.edso0.ru/7f417fb2
7 O0o001enue, cucTeMaTH3ausI 3HaHU I 4 2 f;{iﬁﬁf;i?ﬁﬁ £417Fb2
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 1



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

9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 II 4
OBTOpeHHeE Kypcea 8 Knacca https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
2 4 1
DIEMEHTBI KOMOHHATOPHIKH https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpPOATHOCTh 4 bubmorexa LOK
P p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 )51 b 1
CHBITAHIE bEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 C 6
MIyHaHHas BEHHHA https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 00600 10 1
ODIICHHE, KOHTPOJIE https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 1 2
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