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INOACHUTEJIBHAS 3AIIMCKA

B coBpemenHOM 1upoBOM MHpE BEPOATHOCTh M CTATUCTUKA MPHUOOPETAIOT BCE OONBIIYI0 3HAYUMOCTD, KaK C TOUKU
3peHUs MPAKTUYECKUX MPHUIOKEHUH, TaK U UX PO B 00pa3oBaHUM, HEOOXOIUMOM KaXKIOMY 4eloBeKy. Bo3pacraer umncio
npodeccuil, mpu OBJIAJECHUH KOTOPBIMH TpeOyeTcs Xopolras 06a30Basi MOATOTOBKAa B 00JIACTH BEPOSITHOCTH U CTaTHUCTHUKHU,
TaKasi IOATOTOBKA BaYKHA /ISl TIPOJIOJKCHHUST 00pa30BaHUs | ISl YCIIEIIHON MPO(ECCHOHAIBHOM Kaphephl.

Kaxp1ii 4eoBeK MOCTOSIHHO MPUHUMAET PEUICHHUS Ha OCHOBE MMEIONIMXCSI y HETrO JaHHBIX. A 11 000CHOBAaHHOTO
OPUHATHS PEIICHUS B YCIOBUAX HENOCTaTKa WM U30bITKAa WH(POPMAIMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE U CTATHCTUYECKOE MBITITICHUE.

HMeHHO MO3TOMY OCTpPO BCTala HEOOXOAMMOCTh CHOPMHUPOBATH Y OOy4aroUIMXcs (PYHKIMOHAIbHYIO TPaMOTHOCTbD,
BKITIOYAOIIYI0 B ce0si B Ka4eCTBE HEOTHEMJIEMOW COCTABIISIOIIEH YMEHHE BOCHPUHUMATh U KPUTHUYECKH aHAJIM3UPOBATH
UHPOPMAIIHIO, TIPEICTABICHHYIO B PA3IMYHBIX (DOpMax, MOHMMATh BEPOSITHOCTHBIM XapaKTep MHOTUX PEATBbHBIX MPOIECCOB
Y 3aBUCUMOCTEH, IPONU3BOAUTH MMPOCTEHIIINE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMHU NMPHHIIMIIAMHU cOOpa, aHalu3a U MPEACTABICHUS JaHHBIX M3 Pa3IHYHBIX
chep KHM3HM O0OIIECTBA W TOCYyAapCTBa MPHOOIMIAET OOydYaromuxcs K OOIIECTBEHHBIM HHTepecaM. l3ydeHue ocHOB
KOMOWHATOPHKHM Pa3BUBAET HABBIKM OpPTaHU3aIlMK Irepedopa W MoACYETa YKCiIa BapHAHTOB, B TOM YHCIE B MPHUKIATHBIX
3aja4ax. 3HAKOMCTBO C OCHOBaMHU Teopuu TpadoB co3AaéT MaTeMaTHIeCKuid PyHIaMEHT A1 GOPMUPOBAHUS KOMIIETCHIINI
B oOnactu wuHGOPMATUKH W HUPPOBLIX TexHoJOrui. [IpM H3ydYeHUH CTAaTUCTUKHM U BEPOATHOCTH OOOTaIarTcs
MpeICTaBICHUS] O0YyJaloONIMXCsd O COBPEMEHHOW KapTWHE MHpa M METOAAaX €ro MCCIen0oBaHHs, (GOPMUPYETCS NMOHUMAaHWE
pOJM CTAaTHCTUKM KaK HWCTOYHHKA COLMAIBHO 3HAUYMMOW WHQPOPMAIMKM M 3aKJIAJBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIILICHHS.

B cooTBeTcTBHMU ¢ JaHHBIMU IENSIMH B CTPYKTYpE MPOTrpaMMbl Y4eOHOTo Kypca «BeposSTHOCTP M CTaTHUCTHKA»
OCHOBHOTO 00111eT0 00pa30BaHUs BBIICICHBI CICAYIOIINE COJIepKaTeIbHO-MeToanueckne TuHun: «lIpencraBieHne qaHHBIX
U OlUcaTeIbHAsl CTATUCTUKAY, «BeposSTHOCTEY, « IeMEHTh KOMOMHATOPUKINY», «BBeieHnEe B TEOpHUIO TpadoBy.

Conepxxanmne nmuann «lIpeacraBieHne MaHHBIX M OMUCATEIbHAS CTATHCTUKA» CIYXKHT OCHOBOW Ui (pOopMHUpOBaHUS
HaBBIKOB Pa0OTHI ¢ MHPOPMALIUEH: OT YTCHHUS U MHTEPIPETANU HH(POPMAIUK, TPEICTaBICHHON B Ta0IMIaX, HA JUarpaMMax



u rpadukax, 10 coopa, MpeACTaBICHUS U aHAJIU3a JJAHHBIX C UCIOJIb30BAHUEM CTATUCTUYECKHX XapAKTEPUCTHK CPEAHHUX U
pacceuBanus. Paboras ¢ gaHHBIMH, OOydYaromMecs Yy4yaTcsli CYUTBIBATh M HWHTEPIPETHPOBATH JaHHBIC, BBIIBUTATD,
apryMEHTHUPOBATh U KPUTHKOBATh MPOCTEHIIINE TUIOTE3bl, Pa3MBIIUIATh HaJl (aKTOpaMU, BbI3bIBAIOIIMMHA W3MEHUYUBOCTD, U
OLICHMBATh UX BIMSHUE HA pacCMaTPUBAEMbIC BEJIMUUHBI U POLECCHI.

NHTYyUTHBHOE IPEACTABIECHUE O CIy4YalHOW N3MEHUYMBOCTH, UCCIEA0BAHNE 3aKOHOMEPHOCTEN U TEHICHIIUN CTAHOBUTCS
MOTUBHPYIOIIEH OCHOBOM MJIsI M3YUYEHHUsS TEOPUM BEPOSTHOCTEH. bBospllioe 3HaUeHME HMMEIOT NMPAKTUYECKHE 3a1aHUs, B
YaCTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJEIISIMH.

[ToHsiTe BEpOSTHOCTH BBOAMTCA KaKk Mepa MPaBIONOA0OMs CilydalHOTO coObiThsA. [Ipu u3yueHum yueOHOro Kypca
oOyyJarouiecsi 3HaAKOMATCS C MPOCTEHIIMMH METOAAMHU BBIYUCIICHHUS BEPOSTHOCTEM B CIIydalHBIX SKCHEPUMEHTaX C
PABHOBO3MOXHBIMH 3JIEMEHTApPHBIMU HMCXOJaMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJSIONIMMU CTaBUTh W pemaTth Ooliee
CIIOKHbIE 3amaud. B yueOHbBI Kypc BXOAST HauyaldbHbIE MPEJICTaBICHHUS O CIy4yailHBIX BEIMYMHAX M HMX YHCIIOBBIX
XapaKTEPUCTHKAX.

B pamkax y4yeGHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C MHOXKECTBAMHM M OCHOBHBIMU OMNEPALUSIMU
HaJl MHOXKECTBaMH, PAacCMATpPUBAIOTCS NPUMEPHI NMPUMEHEHUS [JI PEUICHUs 3a7ad, a TAKXKE HCIIOJIb30BaHUA B JPYIHX
MaTEMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 knaccax usyuaetcst yueOHbIN Kypc « BeposITHOCTh U CTaTHCTHKA», B KOTOPBIM BXOAAT pazaensl: «[IpencraBnenue
JaHHBIX U OMHCATEIbHAs CTATUCTUKA», «BeposaTHOCTBY, «DneMeHThl KOMOMHATOPHUKNY, «BBeaeHune B Teopuio rpadony.

Ha u3ydenue ydeOHOro xypca «BeposTHOCTh U cTaTHCTHKa» OoTBoauTcs 102 uvaca: B 7 kiacce — 34 yaca (1 yac B
Heneno), B 8 kiacce — 34 yaca (1 gac B Hegento), B 9 kiacce — 34 yaca (1 gac B Hefeno).



COIEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBneHue JaHHBIX B BUE TAaOJUIl, quarpamm, rpadukoB. 3amoiaHeHue TaOaull, YTEeHUE U MMOCTPOCHHUE AUArpaMM
(cTonOMKOBBIX (CTONMOYATHIX) M KPYToBBIX). UTeHHWEe TpauKOB pealbHBIX MporeccoB. M3Biedenne wuHbOpMaruu w3
JUarpaMM U TaOJIMIL, UCTIOIb30BAHUE U UHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeaHee apudMeTHyecKoe, MeAuaHa, pa3Max, HauOoJblIee U HaUMEHbIIEE 3HAUYCHHS
HaboOpa YUCIOBBIX JaHHBIX. [IpuMepsl ciyyaitHOW H3MEHYUBOCTH.

CnyyaliHplli 3KCIIEpUMEHT (OMBIT) M choydaiiHoe coObiTHe. BepositHocTh W yactoTa. Ponb ManoBeposSTHBIX U
MPaKTUYECKU IOCTOBEPHBIX COOBITUI B MMPUPOJIE U B 001IecTBe. MOHETa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEM.

I'pad, Bepimna, pedbpo. Crenensb BepuinHbl. Yuciio pédep U cymmapHasi crenenb BepiuuH. [IpeacraBieHue o CBI3HOCTH
rpada. Ilenu u nukinel. [lytu B rpadax. OOxox rpada (ditnepoB myTh). IlpeacraBieHne o0 OopuUeHTHpPOBaHHOM Tpade.
Pemenue 3amau ¢ momorisio rpagos.

8 KUIACC

[IpencraBienue qaHHBIX B BUE TaOIUI, TUarpaMM, rpauKoB.

MHoOXecTBO, 3JIE€MEHT MHOXXECTBa, MOAMHOXECTBO. Omepanuu HajJ MHOXKECTBaMHU: OObEIWHEHHUE, INEepeceyeHHe,
nononHeHue. CBoiicTBa omnepauuid HaJ MHOXECTBAMU: IEPEMECTUTEIBHOE, COYETATENbHOE, pPaclpeneIuTeNbHOE,
BKJIIOUeHMs. Vcnonb3oBanue rpaduueckoro npeacTaBlieHuss MHOKECTB JIJIsi ONMCAHUS pPeajbHBIX MPOIIECCOB U SIBJICHUM, IPU
pelIeHnH 3aaa4.

W3mepenne paccemBaHus AaHHBIX. Jlucmepcwss W CTaHAApTHOE OTKJIOHEHHE YHCIOBBIX HabopoB. Jluarpamma
paccenBaHus.

OneMeHTapHble COObITUSL  ciyyaiiHOoro ombita. CiyyaiiHele coObiTuA. BepositHocT  coObITHMH. ONBITHL  C
PAaBHOBO3MOXHBIMH 3JIEMEHTApHBIMU COOBITUAMU. CiydaiiHblii BbIOOp. CBS3b MEXIYy MaJOBEPOSTHBIMH U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.



Hepeso. CBolicTBa I€pEeBbEB: €IMHCTBEHHOCTb IIyTH, CYIIECTBOBAHME BHUCSYEW BEPIUMHBI, CBSA3b MEXAY 4YHMCIOM
BepIlIuH U unciaoM péodep. [IpaBuio ymuoxenus. Pemenue 3aaau ¢ moMoipto rpados.

[IpotuBononoxxueie coObiTus. Huarpamma Ditnepa. O6benuHeHne u nepeceyenne coObiTii. HecoBMecTHbIE COOBITHSL.
dopmyia CI0KEHUS BEPOATHOCTEH. Y ClIoBHas BepossTHOCTD. [IpaBuino ymHoxenus. HezaBucumbie coobiTus. [IpeacraBnenue
DKCIIEpUMEHTa B BHUJAC JcpeBa. PemeHue 3agad Ha HAaxOXKJICHHE BEPOATHOCTEH C IIOMOINBIO JEpeBa CIy4alHOIO

AKCIIEPUMEHTA, AuarpaMm Diliepa.
9 KIIACC

[IpencraBieHre AaHHBIX B BUAE TaOJuUl], AMArpaMM, rpa@UKoB, MHTEpHpETalus NAaHHBIX. UTEHHUE U ITOCTPOECHHE
Ta0JIUL, AUarpaMm, rpauKoB MO PEabHBIM TaHHBIM.

[lepecranoBku u dakropuan. Coueranuss U uuciao coueranuid. TpeyronpHuk Ilackans. Pemenune 3amau ¢
MCIOJIb30BaHNEM KOMOUHATOPUKH.

I'eomeTrpuueckass BeposTHOCTb. CilydaiiHbIii BbIOOpP TOUKM M3 (UIypbl Ha IJIOCKOCTH, W3 OTpE3Ka M U3 AYIH
OKPY>KHOCTH.

Ucneitanue. Yenex m Heynava. Cepus vcnblTaHuid 10 nepeoro ycnexa. Cepust ucnbeitannii bepaymm. BepostHocTu
COOBITUI B cepuU UCTIBITaHUN bepHyu.

CnydaiiHas BenMYMHA M pACHpelerieHUE BeposTHOCTEeW. Maremarnueckoe oxuaanue U aucnepcus. I[Ipumepsr
MaTEMAaTUYECKOTO 0’KMIAHUSI KaK TEOPETUYECKOT0 CPEIHETO 3HAYEHUS BEIMYMHBL. MaTeMaTHyecKoe 0)KUIaHUE U JUCIIEPCHUs
CIIlyYaliHOM BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUU UCIIBITAHWN bepHyimy.

[TonsiTue o 3aKoHe OoJbITUX UKcen. M3MepeHne BeposiTHOCTEH ¢ TOMOIIBIO 4acTOT. POk 1 3HaUeHHE 3aKOHA OOIBIITHIX
qrcell B IPUPO/JIe U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTUKA» HA YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pPe3yJIbTaThl OCBOSHHUS MMPOTPaMMBbI Y4eOHOTO Kypca «BeposiTHOCTh U CTAaTUCTUKAY XapaKTEPHU3YIOTCS:

1) naTrpuoTHyYecKoe BOCIMTAHME:

OPOSIBIECHUEM MHTEpPECAa K MPOLLIOMY M HACTOSIIEMY POCCUMCKOM MAaTEMATHKH, LIEHHOCTHBIM OTHOILICHHEM K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTeMaTUYECKOW IIKOJIbI, K MUCIOJb30BAHUIO ITUX TOCTHXKECHUN B
JIPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskaIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO 0053aHHOCTEN Ipak/IaHWHA U PeaI3alliy €ro Mpas, MPEeJICTABICHUEM O MaTEMAaTUYECKUX
OCHOBaX (PYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBICHUMN, MPOILEAYyp TIpa’kKIaHCKOro oOmiecTBa (Hampumep, BHIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO ATHYECKUX NPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHUKEHUUN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX MPUHIUIIOB B JICSITEIbHOCTH YUEHOTO;

3) TPy10BO€ BOCIIUTAHUE:

YCTAHOBKOM HAa aKTMBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a7a4 MATEMaTUYECKOW HAaINpaBIEHHOCTH, OCO3HAHUEM
BOKHOCTH MaTEMaTUYECKOTO 00pa30BaHUsl HA MPOTHKEHUHU BCEU JKU3HU JJIS YCIICITHON Ppo(ecCHOHaIbHOM eI TEHbHOCTH U
Pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBHIOOPOM M MOCTPOCHUEM HWHAMBUAYAJTHLHON TPACKTOPUH OOpa30BaHUS W
KU3HCHHBIX TUIAHOB C YUYETOM JIMYHBIX HHTEPECOB M OOIMIECTBEHHBIX TOTPEOHOCTEH;

4) cTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTeMaTH4eCKuX OOBEKTOB, 3ajay, pEUICHUM,
paccy X IeHU, yMEHUIO BUJIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NIO3HAHUA:

OpUEHTAlLlUE! B JIESITEIbHOCTU Ha COBPEMEHHYIO CHUCTEMY HAy4YHbIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS YEJIOBEKA, MPUPOIBI U 00IIECTBA, TOHUMAHUEM MaTeMaTUYECKON HayKHu Kak cepbl UeTOBEUECKON NeATeTbHOCTH,



ATANoOB €€ pa3BUTHUS W 3HAYMMOCTH [JI1 Pa3BUTUS LMBWIM3ALMH, OBJAJACHUEM S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOU
KYJIbTYPOU KaK CPEJICTBOM ITO3HAHUSI MUPA, OBJIAJICHUEM NIPOCTEUIINMU HABBIKAMU UCCIIEA0BATEIILCKON JIESITEIbHOCTH;

6) pusnueckoe BocnuTanmne, PopMUPOBaAHUE KYJIbTYPhI 310POBbS M IMOIMOHAJILHOTO 0JIArONOJIYyYHs:

TOTOBHOCTBIO NMPUMEHSATh MaTeMaTUUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3I0POBbs, BEIAEHUS 3I0POBOr0 00pasza >KU3HU
(3mopoBoe mMTaHWE, COAJAHCUPOBAHHBIM PEXUM 3aHITHM M OTAbIXa, pEryjsipHas (Qu3nyeckas aKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKA peIIeKCUH, MPU3HAHUEM CBOETO MIpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ei0BeKa;

7) 3K0JIOrHYeCcKoe BOCIIMTAHUE:

OpHEHTAllel Ha TPUMEHEHHE MATeMAaTHYECKUX 3HAHWM JJIs pelieHUs 3a1ad B 00JIACTU COXPAHHOCTH OKPYKArOIICH
Cpedbl, IUIAHUPOBAHUS TOCTYIKOB M OLIEHKM HMX BO3MOXHBIX IMOCIEACTBHM i1 OKPY>KAlOWIEW Cpeabl, OCO3ZHAHUEM
rJ1I00aJbHOTO XapaKkTepa dKOJIOTMUECKUX MPoOJieM U MyTel UX pelleHus;

8) apanTanusa K U3MEHSIOUMMCS YCJIOBUAM COLUAIBHON M IPUPOJAHON Cpeabl:

TOTOBHOCTBIO K JIECTBHUSIM B YCIIOBHSIX HEONPEAECIEHHOCTH, MOBBIIEHUID YPOBHS CBOEHM KOMIIETEHTHOCTH YEPE3
MPAKTUYECKYIO JESITEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y APYTUX JIIOACH, MPpUOOPETaTh B COBMECTHOM JEATEIHHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHX;

HEOOXOIUMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUM, B TOM uucie (HOpMYIUPOBATh HJEU, MOHATUSA, THIOTE3bl 00
00BEKTaxX W SIBJIICHUSAX, B TOM YHCJIC paHEee HEM3BECTHBIX, OCO3HABATH NEe(PUIIMTHI COOCTBEHHBIX 3HAHUA U KOMIIETCHTHOCTEH,
[JIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYallMIO KaK BBI3OB, TPEOYIOUIMA
KOHTPMEP, KOPPEKTUPOBATH NMPUHUMAEMbIE PEUICHUS U JEeUCTBHS, (OPMYIUPOBATh U OILEHUBATH PUCKU U TOCJIEACTBUS,
(GbopMHUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA

Ba3oBble Jijornyeckue 1eiicTBUA:



e BBIABJISTH M XapaKTePU30BATh CYIIECTBEHHBIC MPHU3HAKA MATEMATHUYECKUX OOBEKTOB, MOHSATHHA, OTHOIICHHA MEXIY
MOHATUSAMHU, (HOPMYIUPOBATH OMPEIEICHUS TOHITHH, YCTaHABIMBATh CYIIECTBEHHBIN NpPH3HAK KiIacCU(UKAIINH,
OCHOBaHMS JJIs1 0000IICHNS 1 CPABHEHH S, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

e BOCHpPUHUMATh, (OPMYJIHPOBATh M TPEOOPA3OBBIBATh CYXKIACHHS: YTBEPAUTEIbHBIC W OTPUIIATEIbHBIC, CAMHUYHBIC,
YaCTHBIE U 00IIUE, YCIOBHBIC,

e BBIABJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHBOpEYMsI B (akTaxX, JaHHBIX, HAOIIOICHUAX W
YTBEPKICHUSIX, TIPEJIaraTh KPUTEPUH JIJIS1 BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHUBOPEUNIA;

e JieNaTh BBIBOABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTWKH, JCAYKTHUBHBIX ¥ WHIAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKIIOYCHHU TI0 aHAJIOTHH;

e pa3dmpaTh J0KA3aTeIhCTBA MATEMATHUCCKUX YTBEPKACHUN (TIPSMBIE H OT MPOTHUBHOTO), MTPOBOAUTH CAMOCTOSITEIIHHO
HECJIOKHBIE JI0Ka3aTeIhCTBA MATEMATHUYECKNX (aKTOB, BBICTpAWBaTh apPTyYMEHTAIIUI0, MPUBOJIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

e BBIOMpATHh CMOCOO perieHus y4eOHOUW 3amadyn (CpaBHMBATh HECKOJIHKO BAapUAHTOB PEIICHUS, BHIOMpATh Hambosee
MOIXOIAIINN ¢ y4ETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciieqoBarenLcKue JelCTBUSA.

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEIHCKUM WHCTPYMEHT MO3HAHUSA, ()OPMYIUPOBATH BOMPOCH], (PUKCHUPYIOIIHE
MPOTUBOpPEYHNE, NPOOIEMYy, CaMOCTOSATEIHHO YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHCHHE;

e TIPOBOAMTH IO CAMOCTOSITEFHO COCTABJIEHHOMY IUIaHY HECIIOKHBIH JKCIEPUMEHT, HEOOJIBIIOE HCCIIEeIOBAaHUE I10
YCTaHOBJICHHIO 0COOCHHOCTEH MaTeMaTHIeCKOro 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOMH;

e CaMOCTOSITENIBHO (DOPMYIUPOBATH OOOOIIIEHUS W BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS, UCCIIEOBAHUS,
OIICHUBATH JOCTOBEPHOCTH IMOJTYUYEHHBIX PE3YyIbTaTOB, BBIBOJOB M 000OIICHNUIA;

e TIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAK)KE BBIIBUTATH MPEITOJIOKEHUS O €ro Pa3BUTUH B HOBBIX
YCIIOBUSIX.

Pabora ¢ unpopmanmeii:
e BBISBIIATH HEIOCTATOYHOCTH M H30BITOYHOCTH MH(POPMAIIUHU, JTAaHHBIX, HECOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;



e BBIOMpaTh, AHATM3UPOBATH, CUCTEMATH3UPOBATh M WHTEPIPETHUPOBATH HH(MOPMAIMIO PA3IUYHBIX BUIOB U (POpM
MIPEICTABIICHHUS;

e BBIOMpATH HOpMY MIpeACTaBICHUS WH(DOPMAITMN U WIUTFOCTPUPOBATH PEIIacMbIe 3a7a9d CXEMaMH, TharpaMMamMu, HHOU

rpaduKoi U X KOMOMHAIIUSIMU;

e OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TIO KPHUTEPHUSM, MPEIJIOKEHHBIM YUYHUTEIEeM WU CHOPMYITHPOBAHHBIM

CaMOCTOSITENTLHO.
KoMMmyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:

e BOCIPUHUMATH M (POPMYIHUPOBATH CYXKIACHUS B COOTBETCTBUU C YCJIOBHSIMH U IIEJSIMH OOIICHMSI, SICHO, TOYHO,
IPaMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOAY PEIICHUS
3a/1a4i, KOMMEHTHPOBATh TIOJTYyUYEHHBINA PE3yJIbTaT;

B XxoJe OOCYyXIEeHHus 3a/laBaTb BOIPOCHI MO CYIIECTBY OOCYKJAaeMOW TeMbl, MpoOJEeMBbl, pelaeMoil 3ajau,

BBICKA3bIBAaTh WJICH, HAIICJICHHBIE HAa IMOWCK PEIIEHUS, COMOCTABIATh CBOM CYXKACHHS C CYXICHHSIMHU IPYTHX

YYaCTHHKOB Juajora, OOHApyXWBaTh pa3MdMe W CXOJICTBO IO3WIHNK, B KOPPEKTHOH (opme (HopMyIupoBaTh

pa3HOTJIacHsl, CBOM BO3PAKEHUS;

e TIPEICTABISITh PE3YNbTAThl PEIICHUS 3aJa4M, SKCIIEPHUMEHTa, MCCIEIOBAHUS, MPOEKTa, CAaMOCTOSTEIHLHO BBIOMPATH
dbopmaT BBICTYIUICHHS C YUETOM 3a7a4 MPE3CHTAIIMA U OCOOCHHOCTEH ayIUTOPHH;

e TMOHWUMATh W WCIOJB30BATH MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYaJbHOW pabOThl TPU PEIICHUH YYCOHBIX

MaTeMaTHYECKHX 3a7ad;

e TPUHUMATH I1I€TThb COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATH OPTaHU3AIIUI0 COBMECTHOW pabOThI, pacIpeesiTh BUIbI
paboT, mToroBapuBaThcs, 00CYKIATh MPOIIECC U Pe3yIbTaT padoThl, 00001IATF MHEHHS HECKOJIBKUX JIFOJICH;
e yYacTBOBaTh B TpYMmoOBBIX ¢Gopmax padboTel (0OCykIeHHsS, OOMEH MHEHHSMH, MO3TOBBIC INITYPMBI H JPYyTHE),

BBITIOJIHSTh CBOIO YacTh Pa0OOTHl M KOOPAWHUPOBATH CBOM JCUCTBHUS C JAPYTMMH YJC€HAMH KOMAaHIbI, OIEHWBATH

Ka4eCTBO CBOETO BKJIa/Ia B OOIIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOJCHCTBHS.

PerynsiTuBHbIe YHHBEpCAJIbHbIE Y4eOHbIe 1eHCTBUS



Camoopranusanus:

e CaMOCTOSITEIBHO COCTABIIATH IJIAH, aJITOPUTM PEIICHUS 3a7a4u (MJIM €T0 YacTh), BRIOUPATh CIIOCOO PEIICHUS C yIETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4ETOM HOBOM MH(OPMAIIHUH.

CaMOKOHTPOJIb, IJMOLMOHAJIbHBIN HHTE/JIEKT:

e BJIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIA MpoIiecca U pe3ysibTaTa pelleHUs MaTeMaTUYeCKON 3a/1auu;

e MPEABUMETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYThH IIPU PEIIEHUH 3aa4d, BHOCUTh KOPPEKTUBHI B AEATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HAWICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIIEHUBATb COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH TIIOCTAaBJICHHON LIEMM U YCJIOBHUSM, OOBSICHATH MPUYUHBI
JOCTHXKEHUSI UM HEAOCTUXKEHHUS LIeNTH, HAaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koHIty 00yuyenus B 7 kjacce 00y4aronuiics MoIy4duT CIeIyIOIINUe MpeIMETHbIE Pe3yIbTaThI:

Yurate uHQOpMAIHIO, IPEACTABICHHYIO B TaOIUIaX, HA AUArpaMMax, MPeACTaBIATh JaHHbIE B BUAE TaOIUI], CTPOUTH
JMarpamMMBbl (CTOJIOMKOBBIE (CTOJI0YATHIC) M KPYTOBBIEC) IO MAaCCUBAM 3HAYCHMM.

OnwuceiBaTh W HMHTEPIIPETUPOBATH pEAbHBIC YMCIIOBBIE JaHHBIEC, NMPEACTaBICHHbIE B Ta0iuIax, Ha aMarpammax,
rpadukax.

Hcnonp30BaTh Uisi ONUCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEpPUCTUKU: cpefHee apudMeThdyeckoe, MeIauaHa,
HauOoJIbIlIee U HAMMEHbIIIEE 3HAUCHUS, pa3Max.

HmeTh mpeacTaBieHue O ClydyailHOM M3MEHYMBOCTH HA MpHUMEpax LieH, GU3NYECKUX BEIMYUH, aHTPOIOMETPUUYECKHUX
JTaHHBIX, UMETh MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

K koHIy 00yuenus B 8 kiiacce 00y4aronuiics moy4duT CIeIyoIInue MpeIMeTHbIE Pe3yIbTaThl:

W3Bnekats u mpeoOpa3zoBeIBaTh HH(OPMALINIO, TPEICTABICHHYIO B BUJE Ta0IMIl, AMarpaMM, TpaduKoB, MPEICTaBISTh
JaHHBIC B BUJE TAaOIHII, AMAarpaMm, rpadukos.



OnuckiBaTh JaHHBIE C MOMOUIBIO CTATUCTUYECKUX IOKa3aTeleil: CpeHUuX 3HA4YeHHM U Mep paccerBaHus (pa3max,
JUCHEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YHMCIOBBIX 3HAYEHHM W YAaCTOTHl COOBITUH, B TOM YHCIE MO pe3yjibTaTaM HU3MEpPEHUHl u
HaOIIOICHUIA.

Haxonutb BEpOATHOCTH CIy4alHBIX COOBITHI B OIBITaxX, 3Has BEPOSTHOCTH AJIIEMEHTAPHBIX COOBITHI, B TOM YHUCIE B
OMbITAaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBath rpaduyeckue MOJENU: JEPEBO CIIyYaliHOTO SKCIEPUMEHTA, TuarpaMMBbl Ditfiepa, YicaoBas mpsmMas.

OnepupoBaTh MOHATHUAMU: MHOXKECTBO, MOJMHOXKECTBO, BBINOJHSITH OINEpali HajJ MHOXECTBaMHU: OObEIUHEHHE,
IIEpECECUCHUE, TONIOJHEHUE, IEPEUUCIIATD AIIEMEHTHI MHOXKECTB, IPUMEHSATh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe npeacTaBIeHue MHOXKECTB U CBSA3EH MEXAy HUMU ISl OMMCaHUs MPOIIECCOB U SBJICHUM, B
TOM YHCJIE NP PEIICHUH 33]1a4 U3 JIPYTHX yUeOHBIX MPEAMETOB U KypCOB.

K koHIty 00yuenus B 9 kjacce 00y4aronuiics moy4duT CIeyoIIne MpeIMeTHbIE Pe3yIbTaThl:

W3Bnekats 1 mpeobpazoBbIBaTh HHGOPMAIIUIO, IPEACTABICHHYIO B Pa3JIMYHbIX UCTOYHUKAX B BUJE TaOIUI], AUATPAMM,
rpadMKOB, IPEACTABIATh JaHHBIC B BUE TAOJIHII, TUarpaMm, rpaduKoB.

Pemate 3amaun OpraHu30BaHHBIM MEPEOOPOM BAPUAHTOB, a TAKXKE C HMCIHOJb30BAaHUEM KOMOMHATOPHBIX MPABUI U
METOJOB.

Hcnonp30BaTh OnMcaTeNbHbIE XapaKTEPUCTUKH JUII MAaCCHUBOB YHCIIOBBIX JAHHBIX, B TOM YMCIIE CPEIHUE 3HAYCHUS U
MEpbI PACCEUBAHMUSL.

Haxonuth 4acToThl 3HaY€HUN M YaCTOTHI COOBITHS, B TOM YHUCJIE MOJIb3YSICh PE3YIbTaTaAMH MPOBEAEHHBIX U3MEPEHUI U
HaOJIIOIEHUIA.

HaxoauTs BepOSTHOCTH CIIy4alHBIX COOBITHI B M3yUEHHBIX OIbBITaX, B TOM YHUCJIE B OMNBITaX C PaBHOBO3MOXXHBIMU
AIIEMEHTaPHBIMU COOBITUSIMU, B CEPUSAX HCTIBITAHUM JIO IEPBOTO yCIeXa, B CepUsiX UCTbITaHui bepHym.

HNmets npencraBieHUe O CIIy4allHOW BEIIMYMHE U O PACIIPEACIICHUN BEPOSATHOCTEM.

Nmethb npenicTaBieHre 0 3aKOHE OOJIBIINX YUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CITy4ailHOW M3MEHYUBOCTH U O
POJIK 3aKOHA OOJIBIIUX YUCEI B IPUPOJIE U OOIIECTRE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauuecTBO 9acoB
HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHBbIe (LM pOoBbIE)
Ne i/m IIpakTHyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
Bbu6nuoreka [JOK
. TpeAcTaBieHHe NaHHBIX ! 2 https://m.edsoo.ru/7f415fdc
Bbu6nuoreka [JOK
2 OnucaTeibas CTaTHCTHKA 8 . https://m.edsoo.ru/7f415fdc
. bu6mmorexa [IOK
3 CotyHaiHas H3MCHIMBOCTE 0 . https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCT 1 yacToTa CIy4aitHOTO 4 1 bubanorexa [HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. Bbu6nuoreka [JOK
6 O0o001enue, cucTeMaTH3aIs 3SHAHUH 5 https://m.edsoo.ru/7FA15fdc
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 5
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https://m.edsoo.ru/7f415fdc
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8 KUIACC

KoanyecTBO yacoB
HaumeHoBaHue pa3iesioB U TeM JyieKTpoHHBbIe (LM pOoBbIE)
Ne ni/mn IIpakTHyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
Bbu6nuoreka [JOK
1 Hoptopenne kypea 7 wnacca 4 https://m.edsoo.ru/7f417fb2
OnucarenbHas cTaTucTuka. PaccenBanue bubmuorexa [JOK
2 4
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6mmorexa [IOK
3 Mrosxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityyaifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
Bbu6nuoreka [JOK
° Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
0 Cyaiiripie COObITHA 8 https://m.edsoo.ru/7f417fb2
. Bbu6nuoreka [JOK
7 O0o001enue, cucTeMaTH3aI s 3SHAHUH 4 https://m.edsoo.ru/7fA17fb2
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 1



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

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoubusie IIpakTHueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
bu6mmoreka [IOK
. Hosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DIICMEHTEI KOMOUHATOpHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckast BEpOSITHOCTH 4 bubmorexa LOK
p p https://m.edsoo.ru/7f41a302
bubmunoreka LIOK
4 Henpirarus bepryum 6 . https://m.edsoo.ru/7f41a302
. bubmoreka [IOK
> CatyHaiHas BenHya 6 https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
6 Oobmernue, KoHTPO: 10 . https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 1 2
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