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HOACHUTEJBHAA 3AIIMCKA

B coBpemeHHOM 1H(PPOBOM MHUpE BEPOSITHOCTh M CTATUCTHKA MPUOOpPETAIOT
BcE OOJNBIIYIO 3HAUMMOCTD, KaK C TOUYKH 3PEHUS MPAKTUYECKUX MPHIIOKEHUH, TaK
1 X POJU B 00pa30BaHUU, HEOOXOAMMOM KaKIIOMY YeIOBeKy. Bo3pacraer umcio
npodeccuii, Mpu OBIAIEHUN KOTOPHIMU TpeOyeTcsl Xopoias 6a3oBas MOATOTOBKA
B 007acTh BEpOSATHOCTH M CTATUCTHKH, Takas TMOJATOTOBKAa BaXKHA IS
NPOAOKEHUsT 00pa30BaHMsI U I YCTIEITHOW MPO(hecCHOHAIBHOMN Kapbephl.

Kaxxp1i1 4enoBek MOCTOSIHHO MPUHUMAET PEIICHUs] HA OCHOBE UMEIOLTUXCS Y
HEro JaHHbIX. A Juisi 000CHOBAHHOTO MPHUHSTHS PELICHUS B YCIOBHIX HEIOCTATKA
WM U30bITKa WHDOpPMAITMU HEOOXOIUMO B TOM YHUCIIE XOPOIIO C(OPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTHUECKOE MBIIILICHHUE.

NMeHHO TOo3TOMYy OCTpO BCTala HEOOXOAMMOCTh CGHOPMHPOBATH Y
oOyuatomuxcst GyHKIIMOHATIBHYIO TPAMOTHOCTb, BKITIOYAIOIIYIO B C€0s1 B Ka4eCTBE
HEOTHEMJIEMON  COCTABIAIOIIEH yYMEHHE BOCIHPHUHMMATH M  KPUTHYECKH
aHAIM3UPOBaTh UH(MOPMAIIUIO, TIPEJACTABICHHYIO B Pa3IUYHBIX (hopMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTMX pEabHbIX NPOLECCOB M 3aBUCUMOCTEH,
MPOU3BOJUTH MPOCTEUIIINE BEPOSITHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce€ ¢ OCHOBHBIMHU NMPUHIUIAMH cOOpa, aHAIn3a U
OpPEICTaBICHUS JAHHBIX U3 PA3IWYHBIX cdep >KU3HU OOIIeCTBa M TOCyJapCTBa
npuoOuiaer oO0y4arluxcs K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKHA DPa3BUBAET HABBIKM OpTaHM3alMU Tepedopa W MmoicuéTa 4yucia
BapUAHTOB, B TOM YHCJI€ B IPUKJIAJHBIX 33]ja4aX. 3HAKOMCTBO C OCHOBaMU TEOPUU
rpadoB co31aéT MaTeMaTU4eCKuil PyHIaMeHT JUisi pOPMUPOBAHHUSL KOMIIETCHIIUM B
oOjacTu MHPOPMATHKU U HMUQPPOBBIX TexHOJoruil. [Ipn M3ydyeHnn CTaTUCTHKHU U
BEPOATHOCTH OOOTAIIAIOTCS MpPEACTaBICHHUs] OOydYaloIUXCsl O COBPEMEHHOM
KapTUHE MHpa M METOJaX €ro HCCieloBaHus, (pOopMHpyeTcs MOHUMAaHHE POJIH
CTaTHCTUKH KaK UCTOYHUKA COIMAILHO 3HAYMMON WH(OPMAIIMU U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUS.

B cooTBercTBUU € JaHHBIMU LEISMU B CTPYKTYpE IMPOrpaMMbl y4eOHOTrO
Kypca «BeposiTHOCTh M CTaTHCTHKA» OCHOBHOTO OOIIEro o0pa3oBaHMs BbIJIEIEHBI
CIIeyIOIIne coaepKaTeabHo-MeToauueckue nunHuu: «llpencraBneHve DaHHBIX H
omnucareibHas CTaTHCTUKa», «BepoaTHOCTHY, «DIeMEeHThl KOMOWHATOPUKNY,
«BBeznenue B Teoputo rpadoBy.

Copepxxanne nmunauu «lIpencraBieHne NaHHBIX U ONKCATENbHAS CTATUCTUKAY
CIIY’)KUT OCHOBOM Juisi (pOPMHpPOBAHHUS HABBIKOB pabOThl ¢ WH(pOpMaImeil: ot
YTeHUS] M MHTEpIpeTanuu HHPOpMAIMK, TPEACTABICHHOW B TaOiMIax, Ha
auarpaMmax W rpadukax, A0 cOopa, MNpPENCTaBICHUS W aHalIW3a JJaHHBIX C
WCIIOJIb30BAaHUEM CTAaTUCTHUYECKUX XapaKTEPUCTUK CPETHUX M PacCEUBaAHUS.
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PabGoTast ¢ nmaHHbIMH, OOydaromuecs yd4aTrcsi CUMUTHIBATh U HHTEPIPETUPOBATH
JAHHBIE, BBIJIBUTaTh, apTyMEHTHPOBATh MU KPUTHUKOBATH MPOCTEUIINE THUIOTE3HI,
Pa3MBIIIUISATh HAJ, (PaKTOpaMu, BBI3BIBAIOLNIUMU H3MEHYUBOCTh, U OLICHUBATH UX
BIIUSIHUE HA PACCMATPUBAEMbBIE BEIMUUHBI U TIPOLIECCHI.

NHTYyNTHBHOE NPEACTABICHUE O CIy4aHOM W3MEHYMBOCTH, MCCIEAOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMA CTAHOBUTCA MOTUBHUPYIOLIEH OCHOBOM JJIA
U3YyUYECHUS TEOPUU BEPOATHOCTEW. boJbllIOE 3HAYEHHE HMMEIOT MNPAKTUYECKUE
3aJ]aHUs], B YACTHOCTH OIBITHI C KIIACCUYECKUMHU BEPOSTHOCTHBIMU MOJIEIISIMU.

[loHsiTHEe BEPOSTHOCTH BBOJUTCA KaK Mepa IMpaBIONoo0Us CIy4aiiHOTO
coObrtusi. [lpm wm3yueHun yuyeOHOro Kypca oOOydyaromuecs 3HaKOMSTCS C
NPOCTEUIIMMHA  METOJIaMU  BBIYMCJIICHHS  BEPOSITHOCTEM B CIIy4aWHBIX
3KCIIEPUMEHTAX c PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU HCXOJaMH,
BEPOSITHOCTHBIMHU 3aKOHAMHU, TIO3BOJISIIOIIMMU CTaBUTh U pelaTh 00Jiee CIOXKHBIE
3ajaud. B ydeOHBIH Kypc BXOIAT HayajdbHbIE MPEJICTABICHUS O CIIy4yalHBIX
BEJIMYMHAX U UX YHUCIIOBBIX XapAKTEPUCTUKAX.

B pamkax y4eOHOTo Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHOXECTBAMU M OCHOBHBIMU OIE€pPALASIMU HAJl MHOKECTBAMH, PACCMATPUBAKOTCA
MPUMEPHI TPUMEHEHHUS ISl PELICHUS 3a/1a4, a TAKKE HUCIIOJIb30BAaHUS B JAPYTHX
MaTeMaTUYECKUX KypcaxX U y9eOHBIX MpeaMeTax.

B 7-9 knaccax uzydaetrcs y4eOHBIM Kypc «BeposTHOCTh M CTaTHCTHKA», B
KOTOpBIA  BXOOAT paszaensl: «lIpencraBieHue AaHHBIX W ONKMCATENbHAs
CTaTUCTHKa», «BeposTHOCTb», «IJIeMEHTh KOMOWHATOpUKHN», «BBenenue B
TeopuIo rpacdoBy.

Ha uzyuenue yueOHoro kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOaUTCS 102
yaca: B 7 kimacce — 34 yaca (1 gac B Hegenro), B 8 kinacce — 34 yvaca (1 gac B
Heneno), B 9 kinacce — 34 gaca (1 4ac B Heneno).

MepenaH vepes nazaok 10.10.2023 10:20 GMT+03:00 / \

78670da6-b5¢3-4e53-ad7-80905042217c | |::|1

CrpaHuua 3 n3 15 \

"/



COILEPKXAHUE OBYYEHUASA
7 KIIACC

[IpeacraBienne NaHHBIX B BUAE TaOIUI, nuarpamm, rpadukoB. 3anoJiHEHHE
TAOJIWII, YTEHWE W TIOCTPOCHHE JuarpaMM (CTOJOUKOBBIX (CTOJNOYATHIX) W
KpyroBbixX). UTeHne rpadukoB peabHbIX MporieccoB. M3Bneuenne napopManuu us3
JMarpaMM U TaOJINIL, UCTIOIH30BAHUE U MHTEPIIPETAllUs JAaHHBIX.

OnucarenbHasi CTaTUCTUKA: cpefHee apu(METUYEeCKOoe, MeJMaHa, pa3max,
HauOoJbIIeE UM HAaUMEHbIIIEE 3HAYEHUs HaOoOpa YMCIOBBIX AaHHBIX. [IpuMepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyaliHBIA SKCHIEPUMEHT (OMBIT) M chydailHOe coObITHE. BeposiTHOCTh U
gacToTa. Poib MaOBEPOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B TIPUPOJIC
u B oOmiecTBe. MoHeTa 1 urpaibHas KOCTb B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmua, pebpo. Cremenp BepmuHbl. Yucino pébep m cymMmapHas
creneHb BepmvH. [IpeacraBienue o cBszHocTH rpada. Llenm m nukiel. Ilytu B
rpadax. O6xon rpada (visiepoB nyTh). [IpencraBieHne 006 OpUEHTHPOBAHHOM
rpade. Pemienue 3a1ay ¢ noMouIs0 rpados.

8 KIIACC

[IpeacraBnenue TaHHBIX B BUIE TaOJHII, TUarpaMm, rpaguKoB.

MHOXECTBO, 3JIEMEHT MHOXECTBa, MOJMHOXecTBO. Omnepauuu Haj
MHOXECTBaMu: OOBEIMHEHHE, TepeceueHue, aonoiaHeHue. CBoOMCTBa omnepaiuii
HaJl MHOXECTBaMU: IEPEMECTUTEIBHOE, COUYETATEIBHOE, paCIpPEICIUTEIBHOE,
BKiIIOUeHMs. Mcnonp3oBaHue rpaduueckoro MpeiCcTaBiICHUS MHOXKECTB JUIs
ONMCAHUS pealibHbIX MPOLIECCOB U SIBJICHUM, NIPU PEIICHUU 3a/1a4.

N3mepenue paccenBaHus HaHHBIX. [{ucniepcusi U CTaHIApTHOE OTKIOHEHUE
YHUCJIOBBIX HA00POB. JlnarpaMma paccermBaHusI.

OneMeHTapHble COOBITHS  ciiydailHoro ombita. CiydailHble  COOBITHS.
BepositHoctrt  coObITHil.  ONBITBI ¢ PaBHOBO3MOXKHBIMU  DJIEMEHTApPHBIMHU
coObrTusiMu. CoryuaiiHblii BbIOOp. CBsi3b MEXIY MaJIOBEPOSTHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBOHCTBa J1€pEBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHME
BUCSYCH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BepIIMH U umciom pédep. [IpaBuio
yMHOXkeHus. Perenue 3amau ¢ momMolIbio rpados.

[IpotuBomnonoxusie coObiTus. [uarpamma Oiinepa. OObeaUHEHHE U
nepeceueHue coObiTuil. HecoBmecTHble  coObiTus. Dopmyna  croxeHHs
BEPOATHOCTEU. YCJIOBHAsl BepoATHOCTh. [IpaBuio ymHOxenus. HesaBucumblie
coObrtusi. IlpencraBnenue skcriepuMeHTa B BHUE JepeBa. PemeHue 3amad Ha
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HAXO0XJICHHUE BEPOSITHOCTEM C MOMOUIBIO JEpeBa CIy4YalHOTO HKCIIEPUMEHTA,

nydarpamm Jitepa.
9 KJIACC

[IpeacraBnenre JaHHBIX B BuAe TaOMuL, JAuarpam™m, TIpaduKos,
UHTEpIpeTanus JaHHbIX. UTeHre U mocTpoeHue Taldaul, JuarpaMm, rpa@uKoB 1o
pEAIbHBIM JJAHHBIM.

[lepectanoBku u ¢daxkropuan. CoueTaHus U YUCIO COYETaHUM. TpPeyrobHUK
[Tackans. Pemenne 3a1a4 ¢ MCIOJIB30BaHHEM KOMOWHATOPHKH.

['eomerpuyeckass BeposATHOCTh. CiydallHbI BBIOOpP TOUKM M3 (PUTYpbl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyT'M OKPY’KHOCTH.

UcnbiTanne. Yenex m Heyaaua. Cepusi UCHBITAHUM 1O MEPBOro YCIexa.
Cepust ucnbiTannii bepHymiu. BeposTHOCTH COOBITUM B CEpUM  HCIBITAHUM
bepnym.

CnydailHasg BeJIMYMHA W pACHpelesIeHHEe BEepoATHOCTEW. MaremaTuieckoe
oXujganue W aucnepcus. IIpuMepbsl  MareMaTM4ecKOro  OXHUAAHUS — Kak
TEOPETUYECKOTO0 CPEAHEr0 3HAYEHUS BEIMYMHBI. MaTeMaThyecKoe OXHUAaHUE U
JUCIIEpCUs  CIYyYalHOW BEJIWYUHBI «YHUCIO YCIIEXOB B CEPUM HCIIBITAHUU
bepuymny.

[Tonsitue o 3akoHe OonbIIMX yuced. M3MepeHue BeposITHOCTENH C MOMOUIBIO
gacToT. Posib 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B MPUPOJIE U OOIIECTBE.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATUCTHUKA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHMSI MPOTpaMMbl Y4eOHOTO Kypca
«BepoaTHOCTh U CTaTUCTHKA» XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IMPOLNUIOMY W  HACTOSUIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOLIEHHWEM K  JOCTHKEHHAM  POCCHMCKUX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHKEHHUI B JPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaskaaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paklaHWHA U peau3alliu ero
npaB, MPEICTAaBIECHUEM O MaTeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp I'PaKJaHCKOro oOlecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K O0CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C IPAKTUYECKUM IIPUMEHEHHEM JOCTH)KCHHMI HAayKH, OCO3HAaHHEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AESTEIBHOCTU YUEHOTO;

3) Tpy0BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTUE€ B pEUICHUM IMPAKTHYECKHX 3a]ad
MaTEMaTUYECKON HaMNpaBIEHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTeMaTH4YeCKOro
0o0pa3oBaHMs Ha MPOTSHKEHUHM BCEW KW3HM ISl YCHEIIHOM NpogecCuoHaIbHOU
JESTEIbBHOCTH U PAa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
IOCTPOEHUEM UHAMBUYAJIbHON TPAeKTOpUU 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAJIBHOMY M AICTETUYECKOMY  BOCIPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jay, PEIICHHWH, pacCyXJI€HUW, YMEHUIO BHUJIETbH
MaTEeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NMO3HAHMA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYK) CHUCTEMY HAY4YHBIX
Mpe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YEJIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKOM Hayku Kak cepbl YelI0BEYECKOU
NEATENBHOCTH, ATANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHUS LIMBUIM3ALMUHY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTUYECKOM KYJIbTYpOH KaK CpPeACTBOM
MO3HAHHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEA0BATEIIbCKOM
NEATENBHOCTH;
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6) ¢usnuyeckoe BocnuTaHHe, (POPMHMPOBaAHHE KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1ATONOy YU

TFOTOBHOCTBIO NIPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEPECaX CBOEIO
3I0pOBbsl, BEJEHHS  3J0pOBOro  oOpa3a JKW3HM  (3I0pOBOE  IUTAHUE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peEryisipHas (Qusnueckas
aKTUBHOCTb), C(OPMUPOBAHHOCTBbIO HAaBbIKa pEeQIEKCUHU, NPU3HAHUEM CBOETO
npaBa Ha OIMOKY M TaKOTO K€ MpaBa APYyroro YeiaoBeKa;

7) 3K0JIOTHYeCKOe BOCTIUTAHHUE:

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTUUYECKUX 3HAHUM JUIA PELICHUs 3a1a4
B 00JIaCTU COXPAaHHOCTHU OKpY)KAIOIIEW Cpeapl, IUIAHUPOBAaHUS IIOCTYNKOB U
OLICHKM HUX BO3MOJKHBIX IMOCJIEICTBUM [JIsi OKpPYXaloleHd Cpellbl, OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa 3KOJOTHYECKHUX IPOOJIEM U IyTEH UX PELICHUS;

8) ajanTanusi K U3MEHAIIMMCS YCJOBHSIM COLMAJIBLHON M NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, NOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO ACSATENBHOCTD, B TOM YHCIIE
YMEHHUE YUYUTBHCSA Yy APYTUX JIIOJIEH, NMPUOOPETaTh B COBMECTHOH N€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKYA U KOMIIETEHLIUU U3 OMBITA IPYTHUX;

HEOOXOJUMOCTBI0O B (POPMHpPOBAaHMM HOBBIX 3HAaHUH, B TOM YHCIE
(opMyIupOBaTh UJEHU, OHATHUS, TUINOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUH WU
KOMITETEHTHOCTEM, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATD
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYIOIIUNH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JACUCTBUA, (POPMYIUPOBATH U OLIEHWBATH PUCKU H
MOCIEACTBUSL, (POPMHUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Ba3oBble jioruyeckue aeiicTBusi:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHUECKUX
OOBEKTOB, TOHSATUH, OTHOIICHWUH MEXIy TOHATUAMH, (OPMYIUPOBATH
OTIpENEICHUs]  TIOHATHM, YCTaHABIMBATh  CYIIECTBEHHBIA  IMPHU3HAK
KiIaccu(ukanuy, OCHOBaHUA i OOOOIIEHHWS W CpPaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYIHPOBATH MW  MPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAWTEIbHBIE W OTPHUIlATEIbHBIC, CIWHWYHBIC, YacCTHBIE W OOIIHeE,
YCIIOBHBIE;
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BBISBIIATH ~ MATEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopedrsi B (akTax, [aHHBIX, HAOMIONCHUSIX U YTBEPXKICHUSX,
npeiaraTb KpUTEPUU ISl BBISIBIICHHUS] 3aKOHOMEPHOCTEN U POTUBOPEUUIL;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEIyKTUBHBIX M
VHIYKTUBHBIX YMO3aKJIIOUYCHUHN, YMO3aKIIOUEHUH 110 AaHAJIOTUU;

pa30upaTh JOKa3aTelbCTBA MAaTEMATUYECKUX YTBEPXKACHHUH (IpsIMbIe U OT
MPOTUBHOT0), MPOBOJUTH CAMOCTOSTEIBLHO HECIOXKHbBIE J0KAa3aTeIbCTBA
MaTeMaTh4ecKux (HakToB, BBICTPAWBATh APTYMEHTAIMIO, TMPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBHIOMpATh CMoco0 pemieHus y4eOHOU 3amadu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUS, BbIOMpPATh HauWOoyiee TMOAXOMAMUM C Y4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarejbcKkye 1eMCTBUSA:

WCITOJIB30BaTh BOMPOCHI KaK HCCIEAOBATCICKUN WHCTPYMEHT TO3HAHUS,
(GbopMyIMpOBaTh BOIPOCH, (PUKCUPYIONIUE MPOTUBOpEUNE, MpodsieMy,
CaMOCTOSATENIbHO YCTAaHaBIUBaTh KMCKOMOE€ U JIlaHHOE, (POPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MTO3UIUIO, MHEHHCE,

MPOBOJIUTh TO CAMOCTOSATEIHLHO COCTABJICHHOMY IUIAHYy HECJIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE UCCIICOBAHUE TT0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOI;
CaMOCTOSITeNIbHO (hOpPMYJIUPOBaTh 00O0OIIEHUSI U BBIBOJIBI MO Pe3yjibTaTaM
MPOBENEHHOTO HAOIIOICHUSI, UCCIIEIOBAHUS, OIICHUBATh JTOCTOBEPHOCTh
MTOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMIPOIlEcca, a TaKXKe BBIABUTATH
MIPEAMOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PadoTa ¢ nngopmanueii:

BBISIBJIATh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMALIMU, JaHHBIX,
HEO0OXOAMMBIX JIJIsl PEIICHUs 3a7a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb W HHTEPIPETHPOBATDH
MH(GOPMaLIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (opMy TpeACTaBieHUs HHGDOpPMALMM M  WUIFOCTPUPOBATH
peliaeMble 3a7adyd CXeMaMH, JAuarpaMMaMid, WHOW Tpapukoil U ux
KOMOMHAIIMSIMU;

OLICHMBATh HAAEKHOCTh HH(OpPMALMU MO KPUTEPUSIM, MPEIOKEHHBIM
YUHUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKAaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh U (HOPMYIUPOBATH CY>KJICHUSI B COOTBETCTBUH C YCJIOBUSIMU
U 1EJISIMU OOIIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS
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B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3aJlauyu, KOMMEHTHUPOBATh MOJTYyYEHHBIN pe3yIbTaT;

e B X0ji¢ 00CYXICHHS 3a7]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/Ia€MOU TEMBI,
MpoOJIEMBI, perraeMoi 3a1a9d, BHICKA3bIBaTh UCH, HAIICIICHHBIE HA TTOWCK
pEIICHUS, COMOCTABISATh CBOM CYXACHHS C CYXICHUSIMHU JPYTHX
YYaCTHUKOB AHMANiora, OOHAPYKMBATh Pa3IMYue W CXOJCTBO MO3WIUH, B
KOPPEKTHOU opMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH  PE3YJbTaThl  PEIICHUS 3a/1a4u, HKCIIEPUMEHTA,
MCCJIEIOBAHUSI, TIPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILIICHUS
¢ y4€TOM 3aja4 MPE3CHTAINHU U OCOOCHHOCTEN ayIMTOPUH;

e TIOHWMAThH W WCIIOIH30BATh MPEUMYIIICCTBA KOMAHAHONW ¥ WHIUBUTYTBHON
paboTHI MPU PENICHUH YICOHBIX MAaTeMAaTHUECCKUX 3a/1a4;

e TMPUHUMATH 1EJh COBMECTHOW EATEIBHOCTH, IJIAHUPOBATh OPTaHU3AINIO
COBMECTHOW pabOTBI, pachpeaensarTb BHUABI pabdOT, JIOrOBapHUBATHCH,
00CyXIaTh MPOIIeCC U Pe3yabTaT padoThl, 0000IaTh MHCHUS HECKOJIbKHUX
JIIOJICH;

e YYacTBOBaTh B TpynmoBbIX ¢opmax paboTel (oOcyxaeHus, 0oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI M JAPYTHE), BHIMOIHATH CBOIO YaCTh padOTHI
U KOOPAWHHUPOBATH CBOW JIEHUCTBHUSI C JAPYTMMH WICHAMH KOMAaHJbI,
OIICHMBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOIIMA MPOIYKT MO KPUTEPHSM,
c(hOpMYIUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHSI.

PeryisiTuBHBIE YHUBePCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

e CaAMOCTOSITENIBHO COCTAaBJISATH TUIAH, AJITOPUTM pEUIeHUs 3aJaud (WU ero
4acTh), BBIOMPATh CMOCOO peIIeHUs ¢ y4€TOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh W KOPPEKTUPOBATh
BAapUAHTHI pEIICHUH ¢ Y4ETOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIA HHTEJJICKT:

e BJIQJIETh CIIOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pelIeHrs MaTEMaTUIECKOM 3a/1auu;

e MPEABUAECTH TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUH 33/1a4U,
BHOCUTh KOPPEKTUBBI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
HaWJIEHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTEIH;

e OLECHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH IMOCTABICHHON LEIU U
YCIOBUSIM, OOBSACHITh MPUYUHBI JOCTHXKCHUS WM HEIOCTHKECHUS eI,
HaxOJUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
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K xoniy oOyuenus B 7 Kjacce OOyYaAOMIMICS TOJYyYUT CIEAYIOIINE
IIPEIMETHBIE PE3yJIbTATHI:

Ywutare wuH(OpMAIUMIO, MPEACTAaBICHHYI0 B TaOJWIaX, Ha JWarpamMmax,
NPEICTaBIATh JIaHHbIE B BHUJAE TaOJMUI, CTPOUTHh AUArpamMmbl (CTOJIOUKOBBIC
(cTosb4aThie) U KPYTOBbIE) MO MAaCCUBAM 3HAYEHUM.

OnuceiBaTh ¥  WHTEPOPETUPOBATH  pealbHBbICE  YHUCIOBBIE  JaHHBIC,
Ipe/ICTaBlICHHbIE B TaOMUIIAX, HA TUarpaMMax, rpadukax.

Hcrnonb3oBaTh [JIs1 ONMUCAHUSI JAHHBIX CTATHUCTUYECKHE XapPAKTEPUCTUKH:
cpenHee apupMETHUYECKOEe, MeauaHa, HauOOJbIllee W HAaUMEHBIEE 3HAUYCHMUS,
pazmax.

Nmetp mpencraBieHue O clydyalHOM M3MEHYMBOCTH Ha MpUMeEpax IIeH,
(bu3MUeCKUX BEIUYUH, aHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEJCTABIECHUE O
CTaTUCTUYECKON YCTOWUYNUBOCTH.

K xoniy oOyuenus B 8 kuacce OOydYarOMIMICS TOJYYUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

N3Bnekate ¥ mpeoOpa3oBBIBaTH HH(POPMAIIHIO, MPEIACTABICHHYIO B BHIIC
TaOJHII, TUarpaMm, rpauKoB, MPEACTABIATH TaHHBIE B BHJIEC TAOJHII, TAArPaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTHUYECKUX MOKa3aTeseil: CpeaHux
3HAUYCHUN U MEp paccenBaHus (pa3max, JUCTIEPCHsI U CTaHAPTHOE OTKJIOHECHHE).

HaxonuTth 4acTOThl YMCIOBBIX 3HAYCHUNM W YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN 1 HaOJII0ICHHIA.

Haxonutbe BEpOATHOCTH CITydailHbIX COOBITMH B ONBITAx, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM UHCIE B OIBITAX C PaBHOBO3MOXKHBIMHU
AJIEeMEHTapHBIMU COOBITUSIMHU.

Hcrnonp3oBaTh rpaduyecKkue MOJEIH: JCPEBO CIyYalHOTO SKCIEPUMEHTA,
uarpaMMbl DUJepa, YUCIoBast MpsMas.

OnepupoBaTh TMOHSATUSMU: MHOXKECTBO, TIOJAMHOXKECTBO, BBITIOJIHATH
omepalid HaJ MHOXECTBaMHU: OOBEJUHEHHUE, TepeceueHre, OTOJHEHUE,
MEPEUYHCIIATH AJIEMEHTBI MHOKECTB, IPUMEHSITH CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduyueckoe MPEACTABICHUE MHOXKECTB M CBSI3CH MEXKIY
HUMHU JJISI ONTUCAHUs MIPOLIECCOB U SIBJICHUM, B TOM YHUCJIE MPU PEIICHUH 3a/1a4 U3
JIPYTUX YIeOHBIX MMPEAMETOB H KYpCOB.

K xoHmy oOydueHus B 9 kJjacce oOyYarOmMICS ITOIYYUT CIEIYIOIINC
IPEIMETHBIC PE3YyJIbTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh WHGOpPMAIMIO, TPEACTABICHHYIO B
pPasTUYHBIX WCTOYHUKAX B BHJE TaOMWIl, auarpamm, TpadukoB, MPEACTaBIATH
JAaHHBIC B BUJIE TAOJIHII, TUArpaMM, TPaPUKOB.
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Pemate 3amaunM opraHu30BaHHBIM TMEpeOOpPOM BApUAHTOB, a TaKXKe C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonb30BaTh ONKUCATENbHBIE XApPAKTEPUCTUKU [JII MACCHUBOB YHMCIOBBIX
JAHHBIX, B TOM YUCJIE€ CPETHUE 3HAYEHUS U MEPBI pACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHWN M 9aCTOTHI COOBITHSI, B TOM YHCJIE TOJB3YSCh
pe3yabTaTaMu IPOBEAEHHBIX U3MEPEHUM U HAOI0ICHUH.

HaxoauTe BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3yYEHHBIX OIbBITAX, B TOM
YHUCJIE€ B OMNbBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTApPHBIMU COOBITHSIMHU, B CEPHSIX
UCIIBITAHUN JT0 IEPBOTO yCIIEXa, B CEPUSAX UCIBITAHUN bepHyIu.

Nmerp mnpencrtaBiieHWE O CIy4YallHOM BEIMYMHE H O PaCIpPEICIICHUU
BEPOSTHOCTEH.

NmMeTs mpencraBieHUE O 3aKOHE OOJBIIMX YHCENT KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIHUX YUCET B
npUpoze 1 OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJn4yecTBO Yacos DJIeKTPOHHbIE
HaunMeHoBaHue pa3aeoB H TEM nudpoBLIe
Ne n/m P Kontpoabnsie  IIpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThl
pecypcbl
bu6mmoreka [JOK
I1 2
PEACTABJICHHC JIAHHBIX 7 https://m.edsoo.ru/71415fdc
OnucarenbHasi CTaTUCTAKA 8 1 bubmaorexa [IOK
https://m.edsoo.ru/7f415fdc
Criy4dalinas I3MEHUYHUBOCTH 6 1 bubmorexa LOK
i https://m.edsoo.ru/7f415fdc
bu6nmoreka [JOK
B 4
BE/ICHHC B TCOpHIO rpadoB https://m.edsoo.ru/7f415fdc
BeposTHOCTB M yacToTa Ciry4aitHOro 4 1 bu6nuorexa [IOK
COOBITHA https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
00600 5 2
OOIICHHE, CHCTCMATHIAI SHAHMH https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 5
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8 KVIACC

Kosun4yecTBo 4yacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3/iejiOB U TEM nudpoBbie
Ne n/m P Kourpoabnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [JOK
II 4
OBTOPCHHE Kypca 7 iacca https://m.edsoo.ru/7f417tb2
OmnucarenbHas cTaTUCTHKA. PaccenBanue 4 bu6mmoreka [JOK
JAHHBIX https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
M 4
Howectsa https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
B 5 1
€pOSITHOCTD CITYYaifHOTO COOBITUS 6 hitps-//m.cdsoo.rw/ 74172
bu6mmoreka [IOK
B 4
BE/ICHHE B TCOPUIO Ipagos https://m.edsoo.ru/7f417{b2
. bubmuoreka [JOK
C o 8
TYGHIHBIC CODRITHA https://m.edsoo.ru/7f417{b2
. bu6mmoreka [IOK
06006 4 2
ODITCHHG, CHCTCMATH3AIHA SHAHHHI https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1
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9 KVIACC

KoimnyecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aeoB H TEM nu(poBLIe
Ne n/m P Kourpoabnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [JOK
I1 8 4
OBTOPEHHE Kypea ¢ Kitacca https://m.edsoo.ru/7f41a302
DneMeHTbl KOMOMHATOPUKH 4 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a302
I'eomeTpuueckas BEpOITHOCTD 4 Bubmorexa LTOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
Henbrranus bepiysuim 6 I https://m.edsoo.ru/7f41a302
Ciy4daligasi BeJIMYrHa 6 bubmmorexa [IOK
yi https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
1 1
OBobmenne, koHTpoOI: 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

N.P. Boiconkuii, U.B.flmenko YueOHuk Maremartnka BeposiTHOCTB M CTaTHCTHUKA

7—9 xnaccel  MockBa IIpocBenienue» 2023
METOINYECKHUE MATEPUAJIbI J1JIS1 YYUTEJIA

WN.P. Beiconkuii, U.B.flimenko Meroauueckoe nmocodnue maremaTuka BeposTHOCTb U

cratuctuka 7 — 9 knmaccel  MockBa [lpocsemenne» 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

bu6mmoreka IJOK

W neHtndukatop aokymeHTa 7867bdab-b5c3-4e53-adf7-8090504a2f7¢ - I

JokymeHT noanucan 1 nepegax Yepes oneparopa 340 AO «[10 «CKb KoHTyp»

OpraHunsaups, COTPYAHMK [loBepeHHOCTb: per. Homep, nepros, — CepTudukar: cepuiiHblii Homep,  [laTa v Bpema NoANMcaHna

LelicTBmA 1 cTaTyC nepvos AencTens
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