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INOACHUTEJIBHAA 3ATINCKA

B coBpemeHHOM ITU(PPOBOM MHUpE BEPOSTHOCTH U CTATHUCTUKA IPUOOPETAIOT BCE OOIBIIYIO
3HAYUMOCTb, KaK C TOUKH 3PEHHUS MPAKTUUYECKUX MPUIIOKEHUH, TaK U UX POJIM B 00pa3oBaHUH,
HEOO0X0IMMOM KaXKAOMY 4enoBeKy. Bo3pacraer uncio mpodeccuii, mpu oBiIaieHUN KOTOPHIMU
TpeOyercs xopomass 0a3oBas IMOATOTOBKa B 00JacTH BEPOATHOCTH U CTAaTUCTUKH, Takas
NOJATrOTOBKA BaKHA JUISI MPOJOIDKEHHS OOpa30BaHMs W JUISL YCIEIIHOM HpodecCHOHaIbHON
Kapbephl.

Kaxxaplii 4enoBeK IOCTOSSHHO IPUHMMAET PEIIEHUS HAa OCHOBE HMEIOLIMXCA y HEro
JaHHBIX. A i1 00OCHOBAHHOTO MPUHSATHUS PEUICHHS] B YCIOBUSX HENOCTAaTKa WM H30bITKA
uH(pOpMallMM HEOOXOJIMMO B TOM YHCIE XOpOIIO Cc(HOpMHpPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHUE.

HMIMeHHO mMO3TOMY OCTpPO BCTaja HEOOXOAMMOCTH C(OPMHUPOBATH y OOyYarOIUXCs
(GyHKIIMOHAIBHYI0O TPaMOTHOCTb, BKIIOYAIONIYIO B ce0f B KayecTBE HEOTHEMIIEMOM
COCTAaBIIIIONICH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3MPOBATh WH(OPMAIHIO,
MPEJCTAaBICHHYI0O B pa3NU4HbIX (OpMax, MOHMMATh BEPOSTHOCTHBIM XapakTep MHOTUX
peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEH, POU3BOAUTDH IPOCTEMIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4yeOHOM Kypce C OCHOBHBIMH MpUHIUNAMH cOopa, aHanu3za u
NPEICTaBICHUS JaHHBIX U3 Pa3IMYHBIX cep XU3HU OOIIECTBAa W TOCYJapCTBA MPHUOOIIACT
oOydaromuxcsi K OOIIeCTBEHHBIM HHTepecaM. l3yueHue OCHOB KOMOWHATOPUKHU Pa3BUBAET
HABbIKM OpraHu3aluu nepedopa M MoJCYETa yuciaa BapUAaHTOB, B TOM YHMCJIE B IPHUKIAIHBIX
3aJayax. 3HAKOMCTBO C OCHOBaMHU TeopuH rpadoB co3maaéT maremMaTuyecKuid GyHIAMEHT s
dopMHpoBaHUs KOMIIETEHIMKA B oOiacT WHPOpMATHKH W 1H(POBBIX TexHoJormid. Ilpm
U3YYCHUU CTAaTHUCTUKH W BEPOATHOCTH OOOTamaroTcsi MPEeACTaBICHHs OOYyYaroIIUXcs O
COBPEMEHHOM KapTMHE MHpa W METOJaX €ro UCCIeOBaHMs, (POPMUPYETCS] NOHUMAHUE POJIU
CTaTUCTHKM KaK HCTOYHMKA COLMAIBHO 3HAUYUMOM HH(POPMALMU M 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUS.

B coorBercTBMM C JaHHBIMH LEISIMM B CTPYKTYpe HpOrpaMMbl YdeOHOro Kypca
«BeposTHOCTP M CTAaTUCTHKa» OCHOBHOIO OOIIEro 00pa30BaHUSl BBIJEIEHBI CIEAYIOLINE
coJiepKaTebHO-MeToquueckre TuHun: «[Ipeacrapienne JaHHBIX U ONUCATEIbHAs CTATUCTUKAY,
«BeposTHOCTBY, «IeMEeHThl KOMOMHATOPUKNY, «BBeaenue B Teopuro rpadoBy.

Copnepxanne nuHun «lIpencraBneHne NaHHBIX M ONUCATENbHAs CTATUCTHKA» CIYKUT
OCHOBOH 111 (OpMHUPOBAHUS HABBIKOB padOTHl ¢ MH(OpPMALMEN: OT YTEHUS M MHTEPIpPETALUU
uHpOpMallMY, TpEeACTaBIeHHOW B TabmuIax, Ha JauarpaMMax M rpadukax, g0 cbopa,
MPEJICTAaBICHUS] U aHAJIM3a JIaHHBIX C UCIOJIb30BaHUEM CTATUCTUUYECKUX XapaKTEPUCTUK CPEIHUX
U pacceuBaHus. PaboTas ¢ naHHBIMH, OOydYaroluecs y4yaTcs CUMTBHIBaTh U MHTEPIPETUPOBATH
JaHHbIE, BBIIBUTaTh, apryMEHTUPOBATh M KPUTHKOBATh MPOCTEHINE TMIOTE3bI, Pa3MbIILIATH
HaJl (haKTOpaMH, BBI3BIBAIOIIMMHU N3MEHUUBOCTD, U OLIEHUBATh UX BIUSHHE HA pacCMaTpUBaeMble
BEJIMYMHBI U MTPOLIECCHI.

NHTYynTUBHOE  TNpEACTABIEHHWE O  CIy4allHOM  W3MEHYMBOCTH,  MCCIEIAOBAaHUE
3aKOHOMEPHOCTEH W TEHACHIMN CTAaHOBUTCS MOTHBHPYIOIIEH OCHOBOHM JJII M3YyYEHHsI TEOPUHU
BEPOATHOCTENW. boipllIoe 3HAaYEHHE UMEIT NPAKTUYECKUE 3alaHMsl, B YAaCTHOCTH OIBITHI C
KJIACCHYECKUMHU BEPOSITHOCTHBIMU MOJIETISIMH.

[ToHsiTHE BEPOATHOCTH BBOAMTCS Kak Mepa IMpaBloNoaodus ciyyaitHoro coobitus. Ilpu
M3YYEeHUU y4eOHOro Kypca oOydaromuecs 3HaKOMATCS C MPOCTEHIINMU METOaMH BBIYHUCIICHUS
BEPOATHOCTEN B CIIy4allHbIX KCIEPUMEHTaX ¢ PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU MCXOJ1aMH,
BEPOATHOCTHBIMU 3aKOHAMH, TO3BOJISIOUIMMH CTaBUTh W peliath Oosiee CIoXKHBIE 3afauu. B
y4eOHBI Kypc BXOJST HadajJbHbBIC MPEICTABICHHUS O CIyYalHBIX BEJIWYMHAX U UX YHCIOBBIX
XapaKTEePUCTUKAX.

B pamkax y4eOHOTr0 Kypca OCYyIIECTBISETCS 3HAKOMCTBO O0YYAIOIUXCS ¢ MHOKECTBAMH U
OCHOBHBIMM OII€pallisIMHM HaJl MHOYKECTBAMM, PACCMATPUBAIOTCS NPUMEPHI MPUMEHEHHS s



pelieHus 3ajad, a TaKKe HCIOJIb30BaHUS B JAPYrMX MaTeMaTHYECKHUX Kypcax M y4eOHbIX
peaMeTax.

B 9 xnacce u3yuaercsi yueOHbI Kypc «BeposSTHOCTh M CTAaTHCTUKA», B KOTOPBII BXOJAAT
pazneinsl: «[IpeacraBienne qaHHBIX U ONMCATENbHAS CTATUCTUKA», «BeposaTHOCTEY, «DIEMEHTHI
KOMOMHATOpUKWNY», «BBeeHne B Teopuio rpadosy.

Ha n3ydenue ydyeGHOro Kypca «BeposiTHOCTh U cTaTHCTHKa» OTBOAMUTCA B 9 kiacce — 34
yaca (1 gac B Hezeno).

Peanu3zanus BocnuTareabHOro MOTEHIIMAIA YPOKOB MaTEMAaTHKU IPEyCMaTpUBAET:
MaKCHUMaJIbHOE MCII0JIb30BaHHE BOCIIUTATEIbHBIX BO3MOXKHOCTEH coliepxKaHUs yueOHOro
npeamera s OPMUPOBAHUS Y YHALTUXCS POCCUHCKUX TPATUIIMOHHBIX yXOBHO-
HPaBCTBEHHBIX U COLMOKYJIBTYPHBIX LIEHHOCTEH, POCCUHCKOr0 HCTOPUUYECKOI'O CO3HAHUS
HAa OCHOBE MCTOPUYECKOTO MPOCBEILECHUS;
o100p COOTBETCTBYIOLIETO CO/IEPKAHUS YPOKOB, 3aJJaHUH, BCIIOMOT'aTeIbHbIX
MaTepHalIoB, NPOOJIEMHBIX CUTyallUi 715 00CYXKIECHHI;

BKJIIOUEHUE 1IEJIEBBIX OPUEHTUPOB PE3YIbTATOB BOCIIUTAHUSL, UX YUET B ONpEACICHUN
BOCIHMTATEIbHBIX 337a4 YPOKOB, 3aHITHI;

BKJIIOYEHHE TEMAaTHKU B COOTBETCTBUU C KaJICHJAPHBIM IJIAaHOM BOCIIUTATEIbHON
padoTHI;

BbIOOP METOJI0B, METOAMK, TEXHOJIOTUH, OKAa3bIBAIOILIMX BOCIIUTATEIbHOE BO3ACHCTBHUE HA
JMYHOCTb B COOTBETCTBUHU C BOCIIUTATEIbHBIM HI€AJTI0M, 1IEJIbIO U 3aJladaMH BOCIIUTAHMS,
LIeJIEBBIMU OPUEHTUPAMU PE3yJIbTaTOB BOCIIUTAHUS; PEATU3ALUI0 IPUOPUTETA
BOCIIMTAHUS B yU€OHOU JE€SITENbHOCTH;

[IPUBJICYEHNE BHUMAHHNS yJalIUXCs K IEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YpOKax
NPEMETOB, SIBJICHUN U COOBITUN, MHUIIMMPOBAHNE 00CYKICHU, BBICKAa3bIBAHHUI CBOETO
MHEHUS, BBIPAOOTKU CBOETO JTUYHOCTHOI'O OTHOIIEHUSI K U3y4aeMbIM COOBITHSIM,
SBJICHUSM, JIULaM;

NPUMEHEHNE UHTEPAKTUBHBIX (POPM yueOHOM pabOThl — MHTEIUIEKTYalbHbIX,
CTUMYJIMPYIOLINX [TO3HABATEIbHYI0 MOTUBAIIMIO, UTPOBBIX METOJIUK, JUCKYCCHUH,
JIAFOIUX BO3MOKHOCTh PHOOPECTH OTIBIT BEJICHHUSI KOHCTPYKTUBHOTO AUAJIOra;
rpyHnoBoi paboThl, KOTOpPask yYUT CTPOUTH OTHOLIEHMSI U JIEHCTBOBATh B KOMaH/E,
CHOCOOCTBYET pa3BUTHIO KPUTUUECKOTO MBIIIUICHUS;

noOy>KJIeHUE yJaluxcsi co0JIt01aTh HOPMBI ITOBEACHHUSI, ITpaBuiIa OOLIECHUS CO
CBEPCTHHUKAMHM U MeAarornyecKuMu pabOTHUKaMH, COOTBETCTBYIOIIUE YKIIa Ty
00111e00pa30BaTeIbHOM OpraHn3alluy, YCTAHOBICHHUE U MOAJEPKKY J0OpOKENaTeIbHOM
atMocdepsr;

OpraHM3al1I0 HACTABHUYECTBA MOTUBUPOBAHHBIX U APYAMPOBAHHBIX YUalllUXCS HAJl
HEYCIEBAIOIMMH OJHOKIACCHUKAMH, B TOM YHCIIE C 0COOBIMHU 00pa30oBaTeIbHBIMU
NOTPEOHOCTSMHU, JAOLIET0 YYaIlUMCS COLIMAIbHO 3HAUMMBIHM ONBIT COTPYHUYECTBA U
B3alMHOH TIOMOIIIY;

MHUIUMPOBAHUE U MOJIEP’KKY UCCIIE0BATEIbCKOMN 1eATEeIbHOCTH yUalnuxcs,
IUIAHUPOBAHKE U BHIMOJIHEHUE WHIUBUAYAIbHBIX U TPYNIOBBIX TPOEKTOB
BOCIIMTATEIbHON HAIIPABJIEHHOCTH.



COJAEPKAHUE OBYYEHUA
9 KJIACC

[IpencraBienue AaHHBIX B BUZAE TaOMUI, IuarpamMm, rpadukoB. 3amoiHEHHE TaOHIl,
YTEHUE M MOCTPOCHHUE JUArpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYroBbIX). UTeHHE rpadukoB
peanbHBIX TMporeccoB. V3prnedeHue MHPOPMALUU U3 JUArpaMM W TAOJHIl, UCIOJIB30BaHHUE U
UHTEpIpeTalys JaHHBIX.

OmnwucarenbHasi CTaTUCTUKA: CpefHee apu(MeTHUeCKoe, MeIUaHa, pa3Max, HauboblIee U
HalMEHblIIee 3HaYeHUs1 Habopa YMCIOBbIX AaHHBIX. [IprMeps! ciydyaliHONH M3MEHUUBOCTH.

CrnyuyaliHbpli SKCIIEPUMEHT (OIBIT) U cllydaiiHoe coObiTuE. BepostHOoCTh 1 yactoTa. Poib
MaJIOBEPOSTHBIX U NMPAKTUYECKH JOCTOBEPHBIX COOBITHI B IpHpoje U B obmecrse. MoHeTa u
urpanbHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepimnna, pedpo. Crenens BepiinHbl. Yucio péoep U cymMmapHasi CT€leHb BEPLIMH.
[TpencraBnenne o cszHoctu rpada. Llenu u nukiel. [lytu B rpadax. O6xoxn rpada (sinepon
nyth). [IpencraBnenue o6 opueHTUpOBaHHOM rpade. Pemenue 3agau ¢ mnoMoIpto rpagos.

MHOX€eCTBO, 3JEMEHT MHOXECTBa, MOJAMHOXecTBO. Omnepauuu HajJ MHOXECTBAMM:
o0beMHEeHHe, IepecedyeHue, jgonoiaHeHue. CBoMcTBa omepauui HajJg  MHOXECTBaMHU:
[IEPEMECTUTEIIBHOE, COUYETATEeNIbHOE, paclpeleauTeNbHOe, BKIOYeHus. lcnonb3oBaHue
rpau4ecKoro MnpecTaBIeHUs] MHOKECTB Ul ONMCaHMs peajbHbIX IPOLIECCOB U SIBJICHUH, IpU
peLIeHNH 3a]1a4.

N3mepenue paccenBaHus JaHHBIX. Jlucrepcuss M CTaHAAPTHOE OTKJIOHEHHWE YMCIIOBBIX
HabopoB. JluarpaMma paccenuBaHuUs.

OneMeHTapHble COOBITUS ciyyaiiHoro omeita. CiydaiiHele coObITHS. BepostHocTH
coObITui. ONBITEI C PaBHOBO3MOXHBIMU 3JIEMEHTapHbIMH cOObITUsIMU. Ciy4daliHblii BBIOOD.
CBsi3b MEXJy MaJlOBEpOATHBIMU M HPAKTUYECKU JIOCTOBEPHBIMH COOBITUSMHU B HPUPOJE,
oOLIeCTBE U HayKe.

JlepeBo. CBoMCTBa 1€pEBBEB: €AMHCTBEHHOCTD ITyTH, CYLIECTBOBAHNUE BUCSYEH BEPILUHBI,
CBSA3b MEXJy 4YMCIOM BepIMH U 4uciaoMm pédep. [lpaBuino ymHoxeHus. Pemenue 3amau c
HOMOIIBIO TpadoB.

[IpotuBononoxusie coObITHsA. [Juarpamma Oitnepa. OObeauHEHHE U TEpeceUCHUE
cobbiTuil. HecoBMmecTHble coObiTHa. DopMysa CIIOKEHUS  BEpOSTHOCTEH. YcCIOBHas
BeposATHOCTb. [IpaBuno ymHoxenus. HezaBucumbie coObiTus. [IpencraBieHue skcnepumMeHTa B
BUJE AcpeBa. Pemenue 3a1a4 Ha HaXO0XKJIEHUE BEPOATHOCTEW C MOMOIIBIO JEPEBa CIy4alHOro
AKCIIEPUMEHTA, TUarpaMm Ditiepa.

[TepecranoBku u ¢akropuan. Coderanuss U uucio couyeranuil. TpeyronpHuk Ilackans.
Pemenue 3aau ¢ ucnoyib30BaHUEM KOMOWHATOPHKH.

['eomerpuueckast BeposTHOCTb. CirydaiiHblii BBIOOp TOYKM M3 (UTYpHl HA IUIOCKOCTH, U3
OTpe3Ka U U3 Iyrdl OKPYKHOCTH.

HcneiTanue. Ycenex u Heyaada. Cepust MCTIBITaHUM 10 iepBoro ycnexa. Cepus UCIBITAaHUN
bepnymu. BepostHocTr coObITHII B cepuu ucnibiTaHui bepHysim.

CrnyuaiiHas BEIMYMHA M PACIpPENEICHHE BEPOSATHOCTEM. MareMaTudeckoe OXHIaHuE U
mucnepcus. [Iprumepsl MaTeMaTH4YeCKOro OXHJAaHUS KaK TEOPETHYECKOrO CPEHEro 3HaueHUus
BEJIMYMHBI. MaTeMaTndeckoe OKUAaHUE U JUCIEPCUS CIy4YallHOM BEIMUYMHBI «UUCIIO YCIIEXOB B
CEpHUH UCIBITAHUN bepHyum».

[TonsiTue o 3akoHe GonbLIMX yucen. M3MepeHne BeposTHOCTEH ¢ MOMOIIbIO 4acToT. Poib
Y 3HAYCHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIEC U OOIIECTBE.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTD U CTATHCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJbTAThl OCBOCHHS IMPOrpaMMbI ydeOHOro Kypca «BeposTHOCTh H
CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSIM POCCHMCKMX MATEMAaTUKOB U POCCUUCKOMN
MaTEeMaTUYeCKOW IKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPHUKIAIHBIX
chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peau3allid €ro IpaB.,
MpEJCTAaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXKJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHHM MPAKTUYECKUX 3a7a4 MaTeMaTH4YEeCKOM
HAIPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCEil
JKU3HM JIJIS1 YCTIETHOM Mpo(eCCHOHATBHOM EeATeTbHOCTH U pa3BUTHEM HEOOXOJAMMBIX YMEHHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPHUH OOpa3oBaHUsS U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTENH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBI0O K SMOILMOHATBHOMY M JCTETHUYECKOMY BOCHPHUSITHIO MaTEeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIECHUN, YMEHUIO BUJETh MAaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIEN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl 4YENOBEKa, MPHUPOABI U OOIECTBA, NOHMMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW EATETbHOCTH, ITArloB €€ pa3BUTHS U
3HAUMMOCTH JJIs Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM IIO3HAHHWS MHUpPA, OBJAJACHHEM IMPOCTEUININMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpOBaHMe  KYJBTYpPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHMUSI B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha ONMIMOKY U TAKOTO )K€ MpaBa IPyroro 4eloBeKa;

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUHM JUIsl pelleHus 3ajad B o0yacTu
COXpPAaHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIGHKH HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPY>KAIOLIEH Ccpefbl, 0CO3HAHUEM TI00AThHOTO XapaKTepa SKOJIOTHYECKHX
npo0JIeM U yTeH UX PEIICHHUS;

8) ajanTanus K N3MEHAIUMCS YCJIOBUSIM CONMATbHONH M PUPOJIHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPEIEIEHHOCTH, NOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATEbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX



Jrofiel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIIETCHIIUU U3
OIbITa IPYTHX;

HE00X0MMOCTBIO B ()OPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ducie (GOPMYIHPOBATH UJEH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX U SBJICHMSX, B TOM UYHCIIE paHEe HEU3BECTHBIX, OCO3HABATH
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KakK BBbI30B, TPEOYIOLIUMI KOHTPMEp, KOPPEKTUPOBATH NPUHHUMAEMBbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble 1ornyeckue AelicTBus:

® BBUIBJISATh M XapaKTEpU30BaTh CYIIECTBEHHbIC NMPU3HAKU MaTEMAaTUYECKUX OOBEKTOB,
NOHATHH, OTHOIICHHHA MEXAY MOHATHIMH, (OPMYIUPOBATH ONPEACICHUS IOHSATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHHs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

® BOCIPUHMMATh, (POpPMYyIUpOBaTH U NPeOoOPa30BBIBATH CYXACHUS: YTBEPAUTENIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTHUBOpEUUs B (pakTax,
JAHHBIX, HAONIONEHUSIX W YTBEPXKACHUSX, NpPEIJIaratb KPUTEPHH Ui BBISBICHHS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHIi;

e JenaTh BBIBOJBI C HMCIIOJNB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa30bupaTh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKACHUH (MpsMBbIE U OT MPOTUBHOIO),
IPOBOJUTH CaMOCTOSITEJIbHO HECIOXKHBIE J0Ka3aTelIbCTBA MaTeMaTHYecKUX (HaKToB,
BBICTPAaNBaTh apryMEHTAIUIO, TIPUBOJUTH MPUMEPHl M KOHTPIPHUMEPHI, 00OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BbIOMpaTh cHoco0 pemieHUs ydyeOHOW 3anadyu (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOASIINN C Y4ETOM CAMOCTOSITEIBHO BbIIAEIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBarebckmue 1eiCTBUSA:

® UCMOJb30BATh  BOMPOCHI  KaK  HCCIEAOBATENbCKUH  MHCTPYMEHT  IO3HaHUS,
(dbopMynHpoBaTh BONPOCH], (PUKCUPYIOIINE IPOTUBOpEUHE, IPOoOIeMy, CaMOCTOSTEIbHO
yCTaHaBIMBAaTh WCKOMOE M JaHHOE, (OpMUPOBATH THIOTE3Y, apryMEHTHPOBATH CBOIO
MO3ULMI0, MHEHHUE;

® T[POBOJIUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECIOXHBIA HKCIEPUMEHT,
HeOOJIbIIIOE  HCCIEIOBAHWE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

e camocToATeNbHO  (opMynupoBaTh 000OIIEHHMS W BBIBOJBI IO  pe3ylbTaTaM
NPOBEIEHHOTO HAOMIO/IEHUs, UCCIEeIOBaHUs, OLEHUBATH JIOCTOBEPHOCThH IOJIyYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMUIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOLIECCA, a TAK)KE BBIABUTATh IPEAIOI0KEHUSA
0 €ro pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmaumeii:

®  BBIIBJISATH HEIOCTATOYHOCTh U U30BITOYHOCTHh HH(OPMALINH, TaHHBIX, HEOOXOIUMBIX IS
pelLIeHHs 3a/1a4u;

e BbIOMpATh, AHAIW3UPOBATH, CUCTEMATHU3UPOBATb M MHTEPIPETUPOBATH HHGOPMALUIO
pas3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;



BBIOMpAaTh (opMy IpeACTaBiIeHUs WHPOPMALMK U WUTIOCTPUPOBATH peLIacMble 3a1a4H
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WA
c(OpMYITUPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYITUPOBATH CYXKIEHHUS B COOTBETCTBHH C YCJIOBUSMHU U LEISIMH
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaThb CBOI TOYKY 3PEHHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOY PEIleHUs 3a/adyl, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTaT;

B X0JIe 00CY>KIeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TE€MbI, MPOOIeMbl,
pelaeMoii 3a/1auu, BbICKa3bIBaTh UJICU, HAIICJICHHbIE HA MOUCK PELIEHUS, COMOCTaBIATh
CBOHU CYXKIIEHUS C CY)KICHHUSIMH JAPYrUX YYaCTHUKOB JHaJiora, OOHApy>KUBATh pPa3indue
U CXOJCTBO IMO3ULMH, B KOPpPeKTHOH ¢(opme dopmynupoBaTh pa3HOTIacHs, CBOH
BO3PAXKCHHUS;

MPEJICTaBIISTh Pe3ybTaThl PELICHUS 3aJaud, SKCIIEPUMEHTa, WCCIIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C YY€TOM 3aJad MpPE3CHTALUU H
0COOEHHOCTEHN ayAuTOpUY;

MOHUMATh U MCIOIb30BaTh MPEUMYILECTBA KOMAaHTHOW ¥ MHAUBHUIYabHON pabOTHI MIpH
peleHnr yyeOHbIX MaTeMaTHUeCKUX 3a71ay;

NPUHUMATD 1I€JIb COBMECTHOM IESTEIBHOCTH, IJIAHWPOBATh OPraHU3ALUI0 COBMECTHON
paboThl, pacpenensaTh BUIbl padOT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC U Pe3yabTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00Cyx1eHusi, 0OMEH MHEHUSMHU, MO3TOBbBIE
IITYPMBI U JPYTHUE), BBHIIOIHATH CBOIO YacTh PabOThl M KOOPJUHUPOBATH CBOU JICHCTBUSA
C IpYT'MMH YJI€HaMH KOMAaH[bI, OLIEHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIUI MPOIYKT
M0 KpUTEpHsiM, CHOpMyYIHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATH IUIaH, QJITOPUTM pelIeHus 3agaud (WIK €ro 4YacTb),
BbIOMpaTh CHOCOO peleHUus ¢ Y4YETOM HMEIOLIUXCSl PECYpCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTb U KOPPEKTUPOBATH BAPUAHTBI PELIEHUN C Y4ETOM
HOBOW MH(pOpMaIUu.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBINA HHTELJIEKT:

BJIQJIETh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca W pe3yibTaTa perieHus
MaTeMaTHYeCKOM 3a7auM;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IpU PELIEHUH 3a7aud, BHOCHUTH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yJbTaTa ACSITEIbHOCTH IOCTABICHHON LIETU U YCIOBHUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS MJIM HETOCTHKEHUS LIeJIH, HAXOAUTh OLINOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenus B 9 kJjacce OOyYarOIIMICS TMONYYUT CICAYIOMHUE TMPEIMETHBIE

pe3yNbTaThl:

Yurate, U3BIEKaTh U MpeoOpa3oBbIBaTh HH(OPMALINIO, TPEICTABICHHYIO B BUJIE TaOJIHII,

JarpaMmm, rpauKoB, PEICTABIIATh JaHHbIC B BUJIE TA0OIUIL, IUAarpaMM, TPaHKoB.



OnuceiBaTh M HMHTEPIPETUPOBATh peajbHbIE YUCIOBBIC JAaHHBIC, MPEJICTABICHHBIE B
TabnuIax, Ha JuarpaMmax, rpadukax.

Hcnons3oBarh JuIss ONUCAaHUSA JAHHBIX CTAaTUCTHUYECKUE XAapaKTEPUCTUKH: CpefHee
apudmeTnyeckoe, MeraHa, HauOoJbIIee U HaMEHbIlIee 3HAYCHUS, pa3Max.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUUECKUX NOKA3aTENEN: CPEIHUX 3HAYEHUN U Mep
pacceuBanus (pa3max, JUCIIEPCUS U CTaHIAPTHOE OTKIOHEHUE).

Hmetp mpeacTaBieHuEe O CIIy4allHOW HM3MEHUYMBOCTH Ha IMpHMEpax LeH, (PU3MYECKHX
BEJIMYUH, AHTPOIIOMETPUYECKUX JaHHBIX, HWMETh IPEJICTABIEHUE O CTAaTUCTUYECKOU
YCTOMYUBOCTH.

HaxoauTh 4YacTOThl YHUCIOBBIX 3HAYEHMH M YacTOTHl COOBITHI, B TOM 4YHCIE 10
pe3yibTaTaM H3MEPEeHUN U HAOJI0ICHHIA.

HaxoauTh BepOSITHOCTH Cly4yailHBIX COOBITMII B  ONbITaX, 3Has BEPOSTHOCTU
AJIEMEHTApHbIX COOBITUH, B TOM YHCIE B ONBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU
COOBITUSIMH.

Hcnonp3oBarh rpaduyeckue MOJENH: JIEPEBO CIy4allHOTO SKCIIEPUMEHTA, JUarpammbl
Ditniepa, ynciaoBas npsmasi.

OniepupoBaTh MOHATUSIMH: MHOKECTBO, TOJIMHOMXECTBO, BBINNOJHATh OIEpallid HaJ
MHOKECTBaMU: O00OBEAMHEHHUE, TIepeceyeHre, AOMOIHEHUE, MePEUUCIATh dJIEMEHTHl MHOXECTB,
MIPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonp3oBath rpaduueckoe MpeACcCTaBICHWE MHOXKECTB U CBsI3ed MeXAy HUMH s
ONMCAaHUS TPOLIECCOB U SIBJICHUN, B TOM 4YHCIIE NPHU PELIEHUU 3aJad U3 JPYTUX Y4eOHBIX
MIPEMETOB U KYpPCOB.

Pemate 3amaum OpraHM30BaHHBIM TEPeOOPOM BapUAHTOB, @ TAKXKE C HCIOJIH30BAHUEM
KOMOHMHATOPHBIX MTPABUII U METOIOB.

Hcnonp30BaTh onucareabHble XapaKTEPUCTUKHU JJIi MaCCUBOB YMCIIOBBIX JAHHBIX, B TOM
YHCIIe CPEAHUE 3HAYEHUSI U MEPhl PACCEUBAHMSL.

HaxoauTh 4acToThl 3HaU€HUI U 4aCTOTHI COOBITHS, B TOM UHUCIIE MOIb3YSICh PEe3yIbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUA.

Haxoauth BepOSTHOCTH CIIy4allHBIX COOBITM B W3y4YEHHBIX OIBITaX, B TOM YHCJIE B
OTIBITaX C PAaBHOBO3MOKHBIMH DJIEMEHTAPHBIMU COOBITHUSIMU, B CEPUSIX UCIBITAHUN IO TIEPBOTO
ycrexa, B Cepusax UCIBITaHUN bepHyIuu.

HMeTp npeacTaBiaeHue o CaydyailHOM BETUYMHE U O PaCHpeIe]ICHUN BEPOSITHOCTEM.

HmeTh mpencTaBieHHe O 3aKOHE OOJBIIMX YHCET KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B
CJIlydyaifHON M3MEHUMBOCTH M O POJIM 3aKOHA OOJIBIINX YKMCE B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC

Ne i/

HanmenoBaHue pa3jiesioB U TeM
NPOrpaMmblI

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYecku
e padoThbl

DJIeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

HpCI[CTaBJ'IeHI/IC JaHHBIX. OmnucarenpHas

CTaTUCTHKA

bubnmoreka [IOK
https://m.edsoo.ru/7f415f
dc

MHuoxectBa

bubnuoreka [IOK
https://m.edsoo.ru/7f415f
dc

Crny4aifHasi ”3MEHYHUBOCTh

bubnuoreka [IOK
https://m.edsoo.ru/7f415f
dc

Brenenue B Teopuro rpados

BeposiTHOCTB ¥ YacTOTa CITydaitHOro
COOBITUSA

DJIEMEHTHI KOM6I/IHaTOpI/IKI/I

FCOMCTpI/ILIeCKaSI BEPOATHOCTDH

Hcnsitanusa beprymm

Crnyyaiinasi BeTM4MHA

bubnuoreka [{OK
https://m.edsoo.ru/7f415f
dc

bubmmoteka IIOK
https://m.edsoo.ru/7f415f
dc

bu6mmoteka IIOK
https://m.edsoo.ru/7f41a3
02

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a3
02

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a3
02

bubmmoreka [IOK
https://m.edsoo.ru/7f41a3
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02

10. O0o001IeHNe, cUCTeMAaTH3alHs] 3HAHUI

bu6nmoreka [IOK
https://m.edsoo.ru/7f417f
b2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
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