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IMNOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTAaTUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIOKEHUHN, TaK U
X poJId B 00Opa30BaHUM, HEOOXOJUMOM Ka)XJOMy 4delloBeKy. Bospacraer umcio
npodeccuii, npu oBJIaJIECHUU KOTOPBIMU TpedyeTcs xoporias 6a3oBasi MOJrOTOBKA B
001acTy BEpOSTHOCTU U CTATUCTUKH, TaKas MOJATOTOBKA BayKHA JIJISI IPOIOJIKCHHUS
00pa30BaHMs U I YCIEIIHOW MPpo(ecCHOHANbHON Kapbhephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 1JI1 00OCHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSAX HEIOCTATKa
WM U30bITKa WHDOPMAITUU HEOOXOAUMO B TOM YHUCJIE XOPOIIOo C(OPMHUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBILIUICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(opMUpOBaTH ¥y
oOyuarouxcs GyHKIIMOHAIbHYIO TPAMOTHOCTb, BKIIIOYAIOUIYIO B C€0s1 B KaUECTBE
HEOTHEMJIEMOM  COCTAaBIISIIOIIEH  yMEHHE BOCIPUHUMAThb U KPUTUYECKU
aHaAIIM3UPOBATh MHPOPMAITUIO, TIPEICTABICHHYIO B Pa3IMYHBIX (hOpMax, MTOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX IMPOLECCOB W 3aBUCHUMOCTEH,
IPOU3BOJUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4eOHOM Kypc€ BHEYPOUYHON JESATEIBHOCTH C OCHOBHBIMU
IpUHLIKMIIAMHU cOopa, aHaIM3a U MPEACTABIICHUS TAHHBIX U3 PA3IMYHBIX cep KU3HU
o011IecTBa ¥ TOCYIapCTBa MPHUOOIIAET 00YUaOIIMXCSI K OOLIECTBEHHBIM HHTEPECAM.
N3yyeHne OCHOB KOMOMHATOPWUKHM pPAa3BUBAET HABBIKM OpraHu3aluu nepedopa u
noJicyéTa yuciia BApUaHTOB, B TOM YHUCIIE€ B NMPUKJIAAHBIX 3a/ladyaX. 3HAKOMCTBO C
OCHOBaMHU Teopuu TIpadoB co3qaéT MaTeMaTHUYeCKHd (QyHOaMEHT s
(dbopMHpOBaHUS KOMIETEHIIUI B 00J1aCTH HHPOPMATUKH U LIU(PPOBBIX TEXHOJIOTUH.
[Ipy wW3y4eHMH CTAaTHCTUKH W BEPOSATHOCTH OOOTAIIAIOTCS MPEACTABICHUS
OoOy4JaronmMxcss 0 COBPEMEHHOM KAapTHHE MHpa M METOAAX €ro HcClIeJoBaHus,
dopMupyeTcsi MOHUMAHHUE POJIM CTATUCTUKHU KaK UCTOYHHMKA COLMAIBHO 3HAUMMOMN
uHGOpPMaIIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIILIJICHHUS.

B cooTBeTCcTBHM C TaHHBIMHU LIETSIMU B CTPYKTYPE MPOTpaMMBbI y4eOHOTO Kypca
BHEYPOUHOU J1eATeNbHOCTH «BepOoSATHOCTP M CTATHCTHKA» OCHOBHOTO OOLIETro
oOpa3oBaHMsI BBIIEICHBI CIEAYIOIIUE COACPKATEIbHO-METOANYECKUE JIMHUU:
«[IpeacraBneHue MAaHHBIX U ONHUCaTeNbHAs CTAaTUCTHKaA», «BeposATHOCTHY,
«DneMeHThl KOMOMHATOPUKNY, «BBeseHune B Teoputo rpadosy.

Copepxanue nuaun «lIpencrapieHue TaHHBIX U ONMUCATEIbHAS CTATUCTHKA
CITY’)KUT OCHOBOM /171 (HOPMUPOBAHMS HABBIKOB pa0OThI ¢ MH(OPMALIUEH: OT YTCHUS
¥ MHTEpHpeTanuu uH(popMaIu, IpeIcTaBIeHHON B TaOiHIlaxX, HA AUarpaMMax u
rpadukax, 10 cOopa, MPEACTABICHUS W aHalW3a JaHHBIX C HCIOJb30BaHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHUK CPEIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,



oOydJaromuecss ydJarcs CYHMTHIBATh W HHTEPIPETHPOBATH JIAHHBIC, BBHIJIBHUTaTh,
apryMEHTHUPOBAaTh W KPUTHKOBATh IPOCTCUIINE THUIIOTE3bI, Pa3MBIIUIATH HaJ
(akTopaMH, BBHI3BIBAIOIIMMH W3MCHUMBOCTh, M OIICHMBAThL HMX BIHUSHUE Ha
paccMaTpruBaeMbIe BETMIHHBI M POIIECCHI.

WHTYUTUBHOE TIPEICTABICHUE O CIy4allHOW HM3MEHYMBOCTH, MCCIICIOBAHHE
3aKOHOMEPHOCTEH W TEHACHIUW CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
U3YYCHUS TEOPHH BEpPOSATHOCTEH. boublioe 3HAYCHWE WMEIOT IMPAKTHYCCKUE
3aJ]aHusl, B YACTHOCTH OIIBITHI C KIIACCHYSCKUMHU BEPOSTHOCTHBIMH MOJICIISIMHU.

[ToHsiTHE BEPOSITHOCTH BBOJMTCA KaK Mepa MpaBAONoaoOHs ClIydaifHOro
coOprtusa. Ilpm wm3ydeHnn y4eOHOTO Kypca OOydaromuecss 3HAKOMATCS C
MIPOCTEHIIIMMHU METOIaMH BBIYHMCIICHUS BEPOSTHOCTEH B CITyYaifHBIX SKCIICpUMEHTaX
C PaBHOBO3MOJKHBIMH JJICMEHTAPHBIMH HMCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMHU CTaBHTh W pEIIaTh Oojiee CIOXKHBIC 3a7aud. B ydeOHBIH Kypc
BHEYPOYHOH JCATEILHOCTH BXOAAT HadajdbHBIC MPEACTABICHUS O CIIydalHBIX
BEJIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax yd4eOHOro Kypca BHEYPOYHOH MAESITEILHOCTH OCYIICCTBIISICTCS
3HaKOMCTBO OOYYaIOIIUXCS C MHOXKECTBAMH W OCHOBHBIMH OIIepallisIMH HaJl
MHO’KECTBaMH, PaCCMaTPUBAIOTCS MPUMEPHI TPUMEHEHUS IS pEIIeHHs 3a/ad, a
TaK)Ke MCTIOJIh30BAHUS B IPYTUX MaTEMaTHYECKUX Kypcax M YIeOHBIX TpeMeTax.

B 9 knacce B coorBerctBUM ¢ DPOII OOO wu3zydaercss yuyeOHBIH Kypc
«BeposATHOCTP M CTATUCTHKA», B KOTOPBIA BXOAAT pasnpeinsl: «lIpencraBienue
JaHHBIX W ONHCaTeJIbHAs  CTAaTUCTHKa», «BepoATHOCTBY,  «DIEeMEHTHI
KoMOuHaTopukmn», «BBegenue B Teopuro rpadoB». B nepexoonwiti nepuoo (2023-
2024 yu.200) ucxo0s u3z 603MOANCHOCMEU paACnpedenHus 4acos yuebnoeo niana 40Y
«Cpednsas obueobdpazosamenvras wkona «benocopckuil xnaccy — uzyyeHue
YuebH020 Kypca «Beposmuocmv u cmamucmuKkay peanu3yemcs 3d cuem Hacog
BHEYPOUHOU OeAmeNbHOCMU, A MAaKice 3ad CHem Cocamus mMamepuana Kypca
aneebpwvi. B 9 knacce na uzyuenue kypca omseooumcs 34 uaca (1 uac 6 neoenio).



COAEPXKXAHUE OBYUYEHUA

[IpencraBieHne JaHHBIX B BHJAE TAOJUII, AUarpaMM, TpaduKoB. 3aroIHEHNE
TA0NWI, YTCHHE M TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHHEe rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndpopmaiuu us3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apudMeTHuecKoe, MeAuaHa, pa3Mmax,
HauOoblllee W HAaUMEHbIIEee 3HAYCHHs HaOoOpa YHCIOBBIX NaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyaliHbIN SKCHIEpUMEHT (OMBIT) M ciydaiiHoe coObITHE. BeposTHOCTH U
yacToTa. PoJb MaoOBEpPOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE
U B oO1iectse. MoHeTa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepummna, pedpo. Crenenp BepmnHbl. Yuciao pédep u cymMmapHas
creneHb BepvH. [IpencraBienue o cBsizHocTu rpada. Llenn n umknsl. [Tyt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMouibio rpagos.

[IpencraBneHye NaHHBIX B BUE TaOIML], 1UarpamMmm, rpa)ukoB.

MHOX€eCTBO, 3JEMEHT MHOKECTBA, IOAMHOXKECTBO. Omnepanun Haxg
MHOECTBaMU: 00beIMHEHUE, IepeceueHue, qonoHeHue. CBONWCTBA onepaiuii Hajl
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue TrpaduyecKkoro MpeiCcTaBICHUs MHOXECTB Jis
OMMCAHMS PEATbHBIX MPOLIECCOB U ABJICHUI, TPU PEIIEHUH 3a/1a4.

N3mepeHne paccenBaHMs AaHHBIX. /ucnepcus M CTaHIAPTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyallHOro omnbiTa. CiydyaliHble COOBITHS.
BepositHoct  coObiTuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusiMU. CiyyaliHblil BBIOOpP. CBSI3b MEXKIY MAaTOBEPOATHBIMU U MPAKTHUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€PEBBEB: €AMHCTBEHHOCTB ITyTH, CYIIECTBOBAHUE BUCSIYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpoTuBomnonoxupie coObiTUsl. [uarpamma Oinepa. OObeIUHEHHE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSATHOCTh. [IpaBwino ymHOkeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHJE JAepeBa. PemieHue 3amady Ha
HaxO0XXJICHUE BEPOSATHOCTEH C MOMOIIBIO JAEPEBA CIYyYaMHOTO JKCIEPUMEHTA,
auarpamm Ounepa.



[IpencraBienne JaHHBIX B BHUAE TaOdWi, JAuarpamMM, TIpaduKoB,
UHTEpIIpeTalys AaHHbIX. YTEHHE U MOCTpOEHUE TabIul, Juarpamm, rpadukos 1o
peabHBIM JaHHBIM.

[lepectanoBku u ¢akropuan. CoyeTaHust U YUCIO coueTaHuld. TpeyroapHUK
[Tackains. Pemrenne 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTprueckass BeposATHOCTb. CiydailHbI BbIOOp TOYKM M3 (QUIYpBl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 TIyTH OKPY>KHOCTH.

Hcnerranue. Ycenex u Heyaada. Cepust HCIBITaHUN 10 nepBoro ycnexa. Cepust
ucnbiTanuii bepaymnu. BepostHocTu coObITHii B cepun ucnibiTanuil bepHysu.

CrnyvaliHas BeIMYMHA U PACIPENEIICHHE BEpOsITHOCTEH. MaremaTuueckoe
oXpJaHue W aucnepcus. lIpumepbl MareMaTM4ecKoro  OXKHMIAHHA — Kak
TEOPETHUYECKOIO0 CPEIHET0 3HAYEHMsI BEJIMYMHBI. MaTeMaThyeckoe OXUAAHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCIEXOB B CEPUM MCHBITAHUU
bepnymnmy.

[Tonarue o 3akoHe OOJIBIIKMX yucell. M3MepeHre BepOsSTHOCTEH C TTOMOIIIBIO
4yacToT. Posb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOILECTBE.

IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUS TTPOI'PAMMBI
YYEBHOI'O KYPCA BHEYPOYHON AEATEJIBHOCTH
«BEPOATHOCTbD U CTATHUCTHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«BeposATHOCTP M CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJIEHUEM HHTEpPECa K NPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHUMCKOM MaTEMaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U peau3aliy €ro
npaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (HYHKIHMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUMN, MPOUEAYp TPakJAaHCKOTo o0liecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:



YCTAaHOBKOM Ha AaKTHBHOE Yy4YyaCTHE€ B PpEIIEHWH NPAKTUYECKHX 3ajad
MAaTeMaTUYECKOW HAIPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUM BCEH JKM3HM Ui YCIEIIHOW MpodecCHOoHaNbHOM
NESATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJUBUIYAIbHON TPACKTOPUKM 00pa30BaHUS U )KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCTIMTAHHE:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEUICHUM, pacCyX JACHHUM, YMEHUIO BUICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMYECKON HayKu Kak cdepbl YelIOBEUYECKOM
JESATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHUYECKOW KYyJIbTypOW Kak CpPeICTBOM
NO3HAHUA MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HAaBBIKAMH HCCIIEI0BATEIBCKON
NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHHMe, (POPMHMPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

TOTOBHOCTBIO MPUMEHATh MaTEMaTHYECKWE 3HAaHHUS B HWHTEpEcax CBOETO
3I0pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIM PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qunueckas
aKTUBHOCTSH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIICKCUU, TPU3HAHUEM CBOETO MTpaBa
Ha OIIMOKY M TaKOTro K€ MpaBa IPyroro 4eIoBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpMEHTalMeN Ha MPUMEHEHNE MATEMATHYECKUX 3HAHUM JJIs1 pELIEeHUs 33134 B
00J1acT COXPaHHOCTH OKPY)KAlOIIEeH Cpe/ibl, INIAaHWPOBAHUS MOCTYIIKOB M OLICHKU
UX BO3MOXHBIX MMOCJIEICTBUI AJI OKpYKaroleh cpeabl, 0CO3HAHUEM TII100aIbHOTO
XapakTepa 3KOJOTUYECKHUX MPOOIEM U IMyTeH UX pelieHus;

8) ajanTanusi K M3MEHAIOMUMCH YCJIOBUAM COLUMAJIBHON W NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSIX HEONPEAEIEHHOCTH, IMOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHWHA, B TOM YHCIE
(bopMynIupoBaTh UJIEU, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIE



panee

HCU3BCCTHLIX, OCO3HaBaTb I[e(i)I/IHI/ITBI COOCTBEHHBIX 3HAHUM n

KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIlHIO, BOCIPHHUMATH

CTPECCOBYIO CHUTYAaIlMI0 KaK BBI30B, TPeOYyIOMUN KOHTpMEp, KOPPEKTHPOBATH
IpUHUMAaeMble peUIeHus W JACUCTBUS, (OPMYIHpPOBATh U OLEHUBATh PUCKU U
NOCNEeACTBYS, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle JJornueckue 1eiicTBUA:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKH MAaTEMAaTHYCCKHX
OOBEKTOB, TOHATUN, OTHOIICHUW MEXIy MOHATHUSIMHU, (POPMYyIUPOBATH
OTpeJeiCHUs]  TOHATHM,  yCTaHABIWBAaTh  CYIIECTBEHHBIM  MpU3HAK
Kiaccu(ukanyy, OCHOBaHUA i OOOOIICHUS U CpaBHEHUS, KPUTEPUU
IPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh,  (QOopMyIHpoBaTh ®  TMPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTpUIATEIbHBIC, C€AUHUYHbIC, YaCTHbIE W OOIIHE,
YCIIOBHBIE;

BBEISIBIIAT ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBopedrs B (akTaxX, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeaiaraTh KpUTSPUH 71 BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHH M, YMO3aKIIIOUSHH 110 aHAJIOTUH;

pazOupaTh TOKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (TPSIMBIE M OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEIbHO HECIIOXKHBIC T0KA3aTeIbCTBA
MaTeMaTU4ecKux (HakTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOJUTH
MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIlCHUs, BbIOUpaTh HauOojiee TMOAXOASAIIMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBnlie uccienoBarejbcKe 1eCTBUSA.

WCITIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA WHCTPYMEHT IO3HAHUSA,
dbopMyaupoBaTh BONPOCHl, (UKCUPYIOIIME NPOTUBOpEUHE, MpPoOIemMy,
CaMOCTOSATEIILHO YCTaHaBIIMBaTh KMCKOMOE W JIaHHOE, (OPMHPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UITUIO, MHCHHUC;

MPOBOJUTh TO CAaMOCTOSATEIHLHO COCTaBJICHHOMY TIUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00bheKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;



CaMOCTOSITENIbHO (hOPMYIHpPOBaTh 0000IIEHUS M BBIBOJBI MO PE3ybTaTaMm
IPOBEIEHHOIO HAOJIIOJEHUSI, MCCIEIOBAHUs, OLIEHUBATh JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;
IPOTHO3UPOBATh BO3MOXKHOE DAa3BUTHE IIPOIECCa, a TaKKe BbIJIBUTATh
NPEIOI0KEHUS O €r0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ nunopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIlUHU, JaHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOUpaTh (GopMy TMpencTaBiIeHHUs HWHPOPMAIMHM U WIUIIOCTPUPOBATH
pemiaemMple 3aJayd  CXE€MaMH, JudarpaMmaMu, HWHOM TrpapuKOd H HUX
KOMOMHAIIMSIMU;

OLICHMBaTh HAAEKHOCTh HH(OpPMALMHU [0 KPUTEPHUSM, MPEAJIOKEHHBIM
YUHUTENEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTEINBHO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU
U LETSIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX Y MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS
3aJla4yd, KOMMEHTUPOBATh MOJYYEHHBIN pe3yJIbTaT;

B X0JI¢ 00CYXJI€HHs 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKIa€MOM TEMBI,
poOJIeMBbl, perraeMoil 3aJauu, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA TTOUCK
pELIEHHUs], COIOCTABIISATh CBOU CYKJIEHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
nuanora, OOHapY»XKUBaTh pa3Iu4he U CXOJICTBO TMO3UIIUNA, B KOPPEKTHOMN
dbopme hopMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIIATh PE3ybTaThl PEIICHUS 33a41, SKCIIEPUMEHTA, UCCIIEI0BAHNUS,
MPOEKTa, CAMOCTOSITEILHO BHIOMPaTh (hOpMAT BBHICTYIUICHHS C YIETOM 3a7a4
IpEe3eHTAlUU U 0COOEHHOCTEN ayIMTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHOW U UHAUBUIYaTbHON
paboThI MpHU pelIeHNH YYeOHBIX MaTeMaTHYECKUX 3a/aY;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOW pabOThl, pacmnpenensTh BUIbl pPabOT, JOTrOBapUBATHCA,
00CYXJ1aTh MPOIECC U pe3ynbTaT paboThl, 0000IATh MHEHHS HECKOJIbKHUX
JIIOJICH;

y4yacTBOBaTh B TpynmoBbIX ¢Gopmax padboTel (0OCyxkaeHusi, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOTHI
U KOODJWHHUPOBATH CBOU JIEUCTBUS C JPYrUMH 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOIIMU MPOMYKT IO KPHUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.



PerynsiTuBHbIC YHUBEpCAJIbHbIC yUeOHbIE 1eiiCTBUSA

Camoopranusamnus:

e CaMOCTOSITEJIHO COCTaBIIATH IUIAH, AJIFOPUTM pELIECHUs 3a7auyud (WU €ro
4acTb), BBIOMpaTh CIOCOO pEelIeHUS C YYETOM HUMEIONIUXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTb M KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMM CAaMOIIPOBEPKU, CAMOKOHTPOJIS MpoIlecca U Pe3yibTara
peleHns MaTeEMaTHIECKOM 3a/1a4u;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOT'YT BOZHUKHYTH IIPY PELICHUN 3a7a4H,
BHOCUTH KOPPEKTHBBI B JACSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yNbTaTa ACATEIBHOCTU ITOCTABICHHOW LN U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTHXKEHHSI WM HEIOCTHKEHUS ULENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy oOyuenus B 9 kiacce oOyYarOmIMIiCS TOJNYYHUT CIIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yurare uH(OpMALMIO, MPEICTABICHHYI0 B Ta0nMIax, Ha JuarpaMmax,
MPEACTaBIATh JaHHbIE B BHJE TaOJUI], CTPOUTH JUarpaMMbl (CTOJOMKOBBIC
(cronbuatkie) U KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnucelBaTh W HMHTEPHPETUPOBATH  pPEAIbHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIE B TA0JINIIAX, HA IUarpammax, rpapukax.

Hcnonb3oBaTh [Ji1 ONMHMCAHUS JAHHBIX CTAaTUCTUYECKUE XapPaKTEPUCTUKHU:
cpenHee apu(pMeTHYecKoe, MeJMaHa, HauOoJbIlee U HAUMEHbIEEe 3HAYCHUS,
pa3max.

NmeTp mpencraBieHWe O CIydYalHOM W3MEHYMBOCTM Ha NIPUMEpPAX IEH,
(U3NYECKUX BEJIMYUH, aHTPOMOMETPUYECKUX JAHHBIX, UMETh MPEACTaBJICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

W3BnekaTe W mpeoOpa3oBhIBaTh HH(POPMAIIUIO, TPEICTABICHHYIO B BHJIC
Tabnuil, quarpamm, rpaduKoB, MPEACTaBIATh JaHHBIC B BUIC TaOJUII, AUArpaMM,
rpadukos.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX MOKa3aTesel: CpeaHux
3HAYEHUN U Mep paccernBaHus (pa3max, JUCIIEPCHS U CTAHJAPTHOE OTKIOHEHUE).

HaxonuTh 9acTOTHI YUCIOBBIX 3HAYCHUI U YACTOTHI COOBITHIA, B TOM YHUCJIE TI0
pe3ysbTaTaM u3MepeHui U HaOJI0ICHU.



HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUN B OIBITaX, 3Has BEPOATHOCTU
AJIEMEHTApHBIX COOBITHIL, B TOM 4YHCI€ B ONBITaX C PABHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBatk rpaduueckue MOAEIU: JEPEBO CIY4alHOIO SKCIIEPUMEHTA,
JyarpaMMsl DWiiepa, 4uciaoBas npsimasi.

OnepupoBarh MOHATUSAMH: MHOXECTBO, IMOJMHOXECTBO,  BBIITOJIHSTH
olnepaldyd HaJ MHOXKECTBaMHU: OOBEIUHEHUE, NEPECEUCHUEe, IOIMOJTHEHUE,
NIEPEYNCIIATD IEMEHTHI MHOXKECTB, IPUMEHATh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe npeIcTaBIeHNEe MHOXKECTB U CBA3EH MEKy HUMU
JUISL OTIMCAHMS IIPOLIECCOB U SIBJIEHUM, B TOM YHUCJIE IIPH PEIIECHUH 3a/1a4 U3 APYTHUX
y4€OHBIX MMPEAMETOB U KypPCOB.

PemaTte 3amaum oOpraHu3oOBaHHBIM MEpeOOpPOM BapHAHTOB, a TaKXKe C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcnonp30BaTh ONKCATENBHBIE XAPAKTEPUCTUKU Ul MAaCCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUs U MEPBI PACCENBAHUS.

HaxonuTh 4acTOThl 3HAYEHUI U 4acCTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yabTaTaMu MTPOBEAEHHBIX U3MEPEHUIN 1 HAOIIOCHUH.

HaxoauTs BEpOATHOCTH CIIly4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YlClie B ONbITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
WCIIBITAHUM JI0 IEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

NmMeTs mnpencraBieHuWE O CIy4alHOM BEIWYMHE W O paCIpPEIEIICHUU
BEPOSITHOCTEN.

HNmeTs mpencraBieHHE O 3aKOHE OONBIIMX YHUCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINUX YHUCEI B
NpUPOAE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
KoHnTpoubn IIpakTHYecku
n/n mporpaMmal Bcero o0pa3oBaTe/ibHbIE
ble padoThbI e padoThbl
pecypcbl
bubmuoreka [JOK
! HpeacTaBerte AaHHEX 2 1 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 Omncatebas CTaThctiia 2 1 https://m.edsoo.ru/7f415fdc
N bubmuorexa [JOK
3 CaryHaiiHas HSMEHHBOCTE 2 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Beezenne b Teopitio rpagos 3 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacTOTa CIIy4aiiHOTO 2 1 bu6nuorexa [IOK
COOBITUA https://m.edsoo.ru/7f415fdc
5 OnucarenpHasi CTaTUCTHKA. 9 bu6mmoreka [IOK
PaccenBanue maHHbIX https://m.edsoo.ru/7f415fdc
bu6mmorexa [ITOK
7 M 2
noecTsa https://m.edsoo.ru/7f417fb2
. bubnuotexa [JOK
1
8 BeposiTHOCTB ciiy4aiftHOTO COOBITHS 2 https://m.edsoo0.ru/7f417fb2
bu6mmorexa [ITOK
9 i 3
Crnyuaiitie COObITA https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
1 4
0 DICMEHTH! KOMOHHATOPHKH https://m.edsoo.ru/7f417fb2
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bu6nmoreka [IOK

11 Teomerpuueckas BEPOSTHOCTH 3 https://m.eds00.ru/7f41a302

12 Ucnerranus beprymu 2 ﬁ;&?ﬁ?ﬁ:;;g 8/I§f41a302

13 Ciyuaiinas Ben4uHA 3 ]r?tptfsj:j/y/lr(r)f:é(sigg/};f41a302

14 3ammra MpoeKTOB 2 ﬁggi?ﬁzfggsiggﬁfﬂﬁm
OBILEE KOJIMYECTBO YACOB I1O Y

[TPOTPAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

YyeOHUK

«Marematuka. BepositHoCTh M cTatuctukay. Beicouknit U.P., Amenko U.B.; 7-9 kiacc, nox
pen. Amenko N.B

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
I0.H. Tropun, A.A.Maxkapos, U.P.Beiconxknii, 11.B. fmenko «Teopus BepoaTHOCcTEM U ctatuctuka», M.; MIIHMO, 2008

IO.H. Tropun, A.A.Makapos, 1.P.Beiconkuii, 1.B. fmenko «Teopusi BEpOATHOCTEN U CTATUCTUKA» METOJUYECKOE
nocoobue aist yuurens, M.; MITHMO, 2008

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https//www.mathedu.ru
https// https://www.yaklass.ru/
https://urok.apkpro.ru/
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