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Размещенное изображение


MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIIOKEHUMN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOJUMOM KakI0oMy uesioBeKy. Bo3pacraer yucio
npodeccuii, mpu OBIaICHUH KOTOPHIMU TpedyeTcs xopolias 6a3oBasi MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTU W CTAaTUCTHUKH, Takas TMOJArOTOBKA BaXKHA JUJIS
MPOJIOJKEHUS 00pa30BaHus U 1JIs YCHEIIHON MPO(eCCHOHAbHON Kapbephl.

Kaxxplii 4eT0BEK MOCTOSHHO MPUHUMAET PEUIEHUS HA OCHOBE UMEIOIINXCA Y
HETO JaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM U30bITKa WHOOPMAITUU HEOOXOAUMO B TOM YHCIE XOPOIIOo C(hOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(OopMUpOBaTH Yy
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHME  BOCIPUHUMATh UM KPUTHYECKHU
aHaJIM3UPOBATh UH(POPMAIUIO, IPEICTABICHHYIO B Pa3IMYHbIX (pOpMax, IOHUMATh
BEPOSITHOCTHBIM XapakT€p MHOIMX pPEAJbHBIX IPOLIECCOB M 3aBHUCHUMOCTEH,
IIPOU3BOMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMU cOOpa, aHaIu3a u
IpPEJCTaBICHNUs JaHHBIX W3 Pa3jMuYHbIX cep KU3HU 00IlecTBa M rocyAapcTBa
npuobiaer oOyyaroumxcs K OOIIEeCTBEHHbIM HHTepecaM. l3yueHune ocHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3alUM Tepedopa U mojacuéra yucia
BApUAHTOB, B TOM YHUCJIE€ B MPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTHuecKuil GpyHaaMeHT 71l GOPMHUPOBAHUS KOMIIETEHIIUI B
o0nacTu MHPOPMATUKH U HUPPOBBIX TEXHOJOTHHA. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOSITHOCTH 00OTallaloTCsl MPEACTaBlIeHUss OOyYarouuxcsi O COBPEMEHHOMN
KapTUHE MHpa M METOJax €ro MccieloBaHusA, (GopMUpyeTcs MOHUMAHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMATIBLHO 3HAYUMOI MH(OPMAIIUHU U 3aKJIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTBercTBUM € JaHHBIMHU ILEJISMU B CTPYKTYpE MpOrpamMmbl Y4eOHOIO
Kypca «BeposSTHOCTbh U CTaTHUCTHUKA» OCHOBHOTO OOIIEro 00pa30BaHUs BBIJIEICHbI
CIIEIyIOIIME COAEpKATEIbHO-MEeTOAuYeCKuEe TuHuM: «lIpeacraBinenne NaHHBIX U
onucaTeNbHass CTaTHUCTUKa», «BeposSTHOCTBY, «DIeMeHThl KOMOMHATOPUKH,
«BBeznenue B Teoputo rpadoBy.

Copepxanue nmuaun «lIpencrapieHue 1aHHBIX U ONMKCATEIbHAS CTATUCTHKA
CIIY)KUT OCHOBOM mJi1 (hOpPMHUPOBAHUS HABBIKOB pabOThI ¢ HWHQOpMaiuei: oT
YTeHUS] M MHTepIHpeTanuu WHGOpMaIMi, MpPEJACTaBICHHON B TaliuIax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MPEACTaBICHHMS M aHalu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATHUCTUYECKUX XapaKTePUCTUK CpPEIHUX U PACCEUBAHUS.
PaboTast ¢ naHHbIMH, OOydaroliMecs yd4aTcsi CUMTBIBAaTb W WHTEPHPETUPOBATH
JIAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh U KPUTHUKOBATh MPOCTEHIIME THUIOTE3HI,
pPa3MBILUIATh HaJ (AKTOpaMH, BBI3BIBAIOLUIUMH W3MEHUYUBOCTb, M OILICHHUBATH HX
BJIMSIHE HA PACCMaTPHUBAEMBbIE BEJIMYMHBI U IPOLIECCHI.



MHTYyNTHBHOE MPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUUN CTAHOBUTCA MOTHBUPYIOLIEH OCHOBOW IS
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. bonbllioe 3HAYEHHE HMEIT NPAKTHYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOZEISIMHU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KakK Mepa MPaBIONON00MsS CIy4ailHOTo
coObiTus. [lpm wu3ydyeHun yueOHOTO Kypca oOOydaroliMecss 3HAKOMSTCA C
MPOCTEMIIMMUA ~ METOJAMH  BBIYMCJIICHHS  BEPOSTHOCTEH B CIy4YalHBIX
HKCIEPUMEHTAX c PAaBHOBO3MOXHBIMU AJIEeMEHTaPHBIMU HCXO/IaMH,
BEPOSTHOCTHBIMHU 3aKOHAMHU, MO3BOJISIIOIIMMU CTABUTh U pelIaTh O0Jee CI0KHbBIC
3amaud. B ydeOHBI Kypc BXOIST HaudalbHbIE NPEACTABICHUS O CIy4ailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTHUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHOKE€CTBAMU M OCHOBHBIMHU OTI€PALMSIMU HAJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPBl IPUMEHEHUS U1l PEUICHUs 3aJad, a TaKXKE€ HMCIOJIb30BAaHHS B JIPYTIHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BxonmaT pasgensl: «lIpencraBieHue JaHHBIX W ONKCATENbHAs
CTaTUCTHKa», «BeposSTHOCTB», «DIeMeHThl KOMOWHATOpuku», «BBemenue B
Teopuio TpadoBy.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOUTCSA 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmoo), B 8 kimacce — 34 daca (1 ygac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).

COAEPKAHUE OBYUEHMUSA
7 KIIACC

[IpencraBnenue NaHHbIX B BUAE TaOMUL, Auarpamm, rpadukoB. 3aroJIHEHHE
Ta0JuIl, YTEHHE W TOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHHE rpauKoB peasbHbIX NpoueccoB. M3pneuenue nndpopmaum u3
Jyarpamm M TabJdll, UCTIOIb30BaHUE U MHTEPIIPETALUs JaHHBIX.

OnwucarenpHas CTAaTHUCTHKA: cpelHee apu(pMeTHYecKoe, MeauaHa, pa3max,
HauOoblllee M HAauMEHbIIee 3HAaYeHHs Habopa YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYUBOCTH.

CrnyyaliHBIN JKCHEPUMEHT (OMBIT) M CIydailHOe coObITHE. BeposTHOCTh H
yacTtoTa. Posib MamoBepOsTHBIX M MPAKTHYECKH JTOCTOBEPHBIX COOBITHI B MPUPOJIE
U B oO1iecTBe. MoHeTa M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepumna, pedbpo. Crenenp BepuMHbl. Yuciao pébep u cymMmapHas
creneHb BepmuH. [IpencraBnenue o csizHoctu rpada. Lenu u nuknsl. Iyt B
rpadax. O6xon rpada (visiepoB myth). IlpencraBieHue 006 OpHUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoinbio rpagos.

8 KVIACC

[IpencraBiieHre TaHHBIX B BUE TAOJIHII, TUarpaMm, rpa)uKoB.



MHOXECTBO, 3JIEMEHT MHOXECTBAa, NOAMHOXeCTBO. Omnepauuu Haj
MHOKECTBaMU: O0OBEIUHEHHE, MepeceueHue, AononHeHne. CBoiicTBa omnepanuii
HaJ MHOXXECTBAMHU: IIE€PEMECTUTENIBHOE, COYETATEIbHOE, PaCHpPEIEIUTEIbHOE,
BKJItoueHus. lcnonp3oBaHue rpauyeckoro IMpeICTaBICHUsT MHOXECTB IS
OIKCAHUs PeaJbHBIX MPOLIECCOB U SIBJICHUMN, IIPU PELLICHUH 3a]a4.

N3mepenne paccenmBaHUs JaHHBIX. JlUcCTepcUsl M CTaHJIAPTHOE OTKIOHEHHE
YHCIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DnemeHTapHbIe COOBITHSI  CiydaiiHOro ombiTa. CiydaifHple  COOBITHS.
BepositHoctit  coObiTuii.  OmBITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObITusMU. CiyyaiiHblil BBIOOp. CBsI3b MEXAY MaJOBEPOSATHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMHU COOBITUSIMU B TIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoHcTBa J€pEBBEB: EOUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BUCSYEH BEPIIMHBI, CBSA3b MEXJY YMCIOM BEpIIMH M uucioMm pedep. IlpaBuio
yMHOXeHHUs. Pelienue 3aa4 ¢ momoIpto rpados.

[TpotuBononoxHuele coObiTus. [uarpamma Oiinepa. OObeAMHEHHE U
nepeceueHrue coObiTuii. HecoBmectHpie  coObiTus. dopmyna  crnoxeHus
BEpOSITHOCTEW. YCIOBHas BepoOATHOCTh. IIpaBuino ymHoxeHus. HesaBucnmeble
cobriTus. IlpencraBneHue skcnepuMeHTa B BHJAE JepeBa. PemieHue 3agad Ha
HAXOXKJCHUE BEPOSTHOCTEH C IOMOIIBIO JIepeBa CIYyYaWHOIO SKCIEPHMEHTA,
nurarpamm Jitiepa.

9 KJIACC

[IpeacraBinenre JaHHbBIX B BuAe TaOmuL, AuarpamM, TIpaduKoB,
WMHTEpHpeTanus JaHHbIX. YTeHue u noctpoeHue Tabiaul, auarpamMmm, rpapukoB Mo
pEeaIbHbIM JAHHBIM.

[TepectanoBku u gakropuan. CoyeTaHusi U YUCIIO coueTaHuM. TpeyroabHUK
[Tackains. Pemenue 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKM W3 (UTYpPHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 LYI'M OKPYKHOCTH.

HcnbiTanne. Ycnex u Heypadya. Cepus HWCHOBITAHWI 10 NEPBOTrO yclexa.
Cepust ucnbiTanuii beprymmm. BeposTHOCTH cOOBITUN B CEpPUM  UCIBITAHHM
bepnymm.

Crny4dailHas BeJIMUMHA W PACHpENENICHHE BEpOATHOCTEW. MaremaTudyeckoe
oxumanue u aucnepcus. [Ipumepsl  MaTeMaTrM4ecKoro  OXKUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEIIMYMHBL. MaTeMaTHuuecKoe OXWIAHWUE U
JUACTIEPCUs  CIyYalHOW BEJIWMYUHBI «UYHUCIIO YCIEXOB B CEPUM HCIBITAHUU
bepnyum».

[Tonsitue o 3akoHe OonbIIMX yuced. M3MepeHue BeposSTHOCTEN C MOMOIIBIO
yacToT. Posib 1 3HaUeHKEe 3aKOHa OOJIBIINX YUCEN B MPUPOJIE U OOLIECTBE.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOTO KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJBTATBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOEHHUS IMpOrpaMMbl  y4eOHOro Kypca
«BepoATHOCTb U CTAaTUCTUKA» XapaKTePU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

NpOSIBJICHMEM HMHTepeca K TPOUUIOMY M HACTOSIIEMY pPOCCHUHCKON
MaT€MaTUKH, I[EHHOCTHBIM  OTHOLIEHHWEM K JIOCTH)KEHHUSIM  POCCHUHCKHX
MaTEMaTUKOB U POCCUHUCKOW MATEMaTHYECKOM IIKOJbI, K HCHOJIb30BAHUIO 3THUX
JOCTHXKEHHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH IpaKIaHWHA U PeaTn3aliil €ro
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIAHCKOro 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHII HAyKH, OCO3HAHHEM Ba)XXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTU4YeCKOM HaNpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MaTEMaTHYECKOIO
oOpa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ul YCHELIHOW MpodeccHoHaNbHOU
JESATEIIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUYAIbHOW TPAEKTOPUHM O0OpAa30BaHUs U KU3HEHHBIX IIJIAHOB C
Y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyX JACHUN, YMEHUIO BUIECTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NMO3HAHMSL:

OpUEHTalUuell B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4dHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MATHYECKOW KYyJbTYypOW Kak CPEICTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HaBBIKAMH MCCIIEI0BATEIBCKON
NesTEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHME KYJIbTYPbl 310pPOBbSl H
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO TPUMEHSATh MaTEMaTHYECKHME 3HAHUA B HMHTEPECAX CBOETO
3I0pPOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30pPOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Qu3nyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa peIIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e MpaBa APYroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:



OpUEHTAIlMEN Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU ISl PEIICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX IOCISACTBHM IS OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U IMMyTeH UX pelIeHus;

8) aganTanusi K U3MEHSIIOUIUMCS YCJIOBHSIM COLMAIBHOI ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHUSX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATCIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOMMMOCTEIO B  (OPMUPOBAHWHM HOBBIX 3HAHWW, B TOM YHUCIEC
dbopMyIUpOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIIAaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUS W JeWCTBHUA, (OPMYJIMPOBATh M OICGHMBATh PHUCKH HU
MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

e BBIABITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKKM MATEMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHONICHWH MEXIy IMOHATUAMH, (OPMYIUPOBATH
OTpeNeNCHUs]  TIOHATHH, YCTAaHABIWBAaTh  CYIICCTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KpPUTEpUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeOoOpPa3OBBHIBATH  CYKIICHHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, €AUHUYHBIC, YAaCTHBIE W OOIIHeE,
YCIIOBHBIE;

e BBIABIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
npotuBopeursi B (akTax, MAHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

e JeJaTh BBIBOABI C HKCIOJB30BAHMEM 3aKOHOB JIOTHKHU, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTUH;

e paszbupaTh JT0OKa3aTEIIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (TIPSIMBIE M OT
MPOTUBHOTO), TIPOBOIUTH CAMOCTOSATEIHLHO HECIIOKHBIC JI0Ka3aTeIhCTBa
MaTeMaTH4eCKuX (DAKTOB, BBICTpAWBATh AaAPTYMCHTAIMIO, TPHBOJUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaTH cHoco0 pemieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJBKO
BApUMAHTOB peLIEHUs, BbIOMpaTh Hauboyiee NOAXOAAIUNA C Y4ETOM
CaMOCTOSATEILHO BBIJICTIEHHBIX KPUTECPHUEB).

ba3oBble ucciaenoBarebCcKue 1eMCTBUSA:



WCITOJIP30BAaTh BOTPOCHI KaK HCCIEAOBATEIIbCKUN WHCTPYMEHT IO3HAHUSA,
dbopMyIupoBaTh BOMPOCH, (PUKCUPYIONIUE MPOTUBOPEUHUE, MPOOIEeMY,
CaMOCTOSITENIbHO ~YCTaHABIMBATh HWCKOMOE U JaHHOe, (opMHpOBAThH
THIIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH TIO CAaMOCTOATEIBHO COCTAaBICHHOMY TUIAHY HECJIOKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE TI0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO O0BEKTA, 3aBUCUMOCTEH O0OBEKTOB MEKIY COO0iA;
CaMOCTOATEIHLHO (POpMYyIUPOBaTH 00OOIIEHUS M BBIBOJIBI 10 pe3yjIbTaTam
NPOBEAEHHOTO HAOIIOACHUS, HCCIEOBAHMS, OLIEHUBATH JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATH
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBIABJISITE HEJIOCTAaTOYHOCTh W HM30BITOYHOCTh HHGOPMAILUM, JTaHHBIX,
HEOOXOIMMBIX IS PEIICHHS 3a]1auu;

BBHIOMpaTh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh U HHTEPIPETUPOBATH
HH(pOpMAIMIO Pa3IMYHBIX BUIOB U (DOPM IIPEACTABICHHUS;

BBIOMpaTh GopMy TpeacTaBleHHS HWHGOPMAIMM W HLIIOCTPUPOBATH
pelaeMbple 3aJlaud CXEMaMM, JIdarpaMMaMH, HWHOW Tpapukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMKA IO KPUTEPHSAM, NPEII0KESHHBIM
yauTeNIeM UiIH CHOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

BOCTIIPUHUMATH U (POPMYITUPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBUSMHU
U TEJISIMHA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PCHHUS
B YCTHBIX U MHCHMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS MO XOAY pPEUICHHS
3aJja4l, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3yJIbTaT;

B X0Jie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, perraeMoil 3ajjauun, BbICKa3bIBaTh UJI€W, HAIEJIEHHBIE HA MOMCK
pELICHUs, COIOCTABIATh CBOM CYXKIEHUS C CYXICHUSIMH JpYrHX
YYaCTHUKOB JAMaJiora, OOHApY>KWMBAaTh pa3IMyue M CXOJCTBO IMO3ULIMUH, B
KOPPEKTHOM opme GpopMyIrpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
OpEICTaBIsATh  pe3yJabTaThl  pelIeHHus  3ajaud, AKCIIEPUMEHTA,
UCCJIeI0BAHUS, IPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh (hOpMAT BBICTYILJICHUS
C y4€TOM 3aj1a4 MPe3eHTAIMHA U OCOOCHHOCTEH ayIUTOPUH;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHAHONW W MHAUBHIYyaIbHOM
paboThI MPHU pelIeHNH YYEeOHBIX MaTeMaTUYECKUX 3aJ1ay;

NPUHUMATH 11€1h COBMECTHOU EATEIBHOCTH, MJIAHHUPOBATH OPTaHU3AIIMIO
COBMECTHOH paloThl, pachpeneisTh BUAB pabOT, JIOTOBapHBAThCH,
00CyX/1aTh MPOIECC U pe3yibTaT paboThl, 0000IaTh MHEHHS HECKOJIBKHUX
JIFOJIEH;

y4yacTBOBaTh B TPYNHoOBBIX Qopmax paboTel (0OCyxkaeHHs, OOMEH
MHEHUSIMHU, MO3TOBbI€ IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh pabOTHI



U KOODJWHHUPOBATH CBOU JICUCTBUSI C JPYTUMHU 4YJI€HAMU KOMAaH/IbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMNA MPOAYKT IO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIAThH IIJIaH, aJIFOPUTM PELIEHUS 3aJaud (UM €ro
4acTb), BBIOMpPATh CIOCOO peHIeHHs] ¢ Y4ETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHPOBATh
BapHaHTHI PEIICHU ¢ y4ETOM HOBO HH(OpMAIIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

e BJIQJETh CIIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJIS MpOIIEcca U PE3yJIbTaTa
pEILIECHNs] MAaTEMAaTUYECKOM 3a/1a4u;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTUBBI B AESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOU LIEIU U
YCIOBUSIM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHS IIelH,
HaXOAUTh OIIHUOKY, 1aBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 KJjacce OOy4arOUIUMHCS TMOJYYUT CIEIYIONTHE
MPEAMETHBIE PE3YIbTATHI:

Uutath wuHOpMaIMIO, NPEICTABICHHYIO B TaOJWIaX, Ha JguUarpaMmmax,
MPEACTaBIATh JaHHbIE B BHJE TaOJMI], CTPOUTH JUarpaMMbl (CTOJIOUKOBBIC
(cTosibyaThie) U KPYroBhI€) IO MAaCCMBaM 3HAUYCHMUIA.

OnuceiBaTh W UHTEPHPETUPOBATH  pEAIbHBIC  YHUCJOBBIE  JIAaHHBIE,
MpeCTaBJICHHbIC B TA0MUIIAX, HA JUarpamMmax, rpadukax.

Wcnonb30BaTh [Ji1 OMMCAHUS JAHHBIX CTAaTUCTUYECKUE XapPaKTEPUCTUKHU:
cpenHee apupMeTHYecKoe, MeJuaHa, HauOoJblllee W HauMEHbIIEee 3HaYeHUS,
pa3zmax.

NmeTp mpencraBieHHe O CIydYalHOM W3MEHYMBOCTM Ha NPUMEpPAX IIEH,
(bU3MYEeCKUX BEJIWYWH, aHTPOTIOMETPUYECKUX JTaHHBIX, UMETh MPEICTABICHHUE O
CTaTUCTUYECKOU YCTOWYNUBOCTH.

K koHiy oOydyenus B 8 kuacce oOydaromuiics MOJIYYUT CIEIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

W3BnekaTte W mpeoOpa3oBhIBaTh HH(POPMAIIUIO, TPEICTABICHHYIO B BHJEC
TalauIl, quarpamm, rpaduKoB, TPEACTaBISATh TaHHBIC B BHUJE TAOJIUII, TUArpaMM,
rpaduKoB.

OnucelBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKAa3aTENIeH: CPEeIHHX
3HAYEHUN U Mep pacceruBaHus (pa3max, JUCIIEPCHUS U CTAHIapPTHOE OTKIIOHEHUE).



HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHHUN U YaCTOTHI COOBITHII, B TOM YHCIIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUM.

HaxonuTh BEpOATHOCTH CITydallHBIX COOBITUH B OMBITAX, 3Has BEPOSTHOCTH
AJIIEMEHTApHBIX COOBITUH, B TOM UYHCIE€ B OMNbITaX C PaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIY4alHOTO 3KCIIEPUMEHTA,
JyarpaMMBbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSTUSIMH: MHOECTBO, IOJAMHOKECTBO,  BBINIOIHATH
olnepaldyd HaJ MHOXKECTBaMHU: OOBEIUHEHUE, NEPECEUCHUEe, IOIMOJTHEHUE,
MEPEUUCIISTH JIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh Tpaduyueckoe MPEACTaBICHHE MHOXECTB W CBS3EH MEXIy
HAMU ISl ONMCAHUA MPOLIECCOB U SIBJICHUM, B TOM YKCJIE IIPU PEUICHUM 33a/1a4 U3
JIPYTUX y4€OHBIX TIPEAMETOB U KYPCOB.

K xoniy oOyudeHus B 9 kjacce o0Oydaromuiics TMOJYYUT CIEIYIONTUE
IIPEIMETHBIE PE3YJIbTATHI:

W3BnekaT W mpeoOpa3oBbiBaTh HWH(MOpMAIUIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJE TaOJMIl, JUarpamm, rpapukoB, MPECTaBISATH
JTaHHBIEC B BUE TaOIUIl, 1Uarpamm, rpaduKoB.

Pemates 3amauum opraHu30BaHHBIM MEpeOOPOM BApPUAHTOB, a TaKXKe C
UCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh OMUCATENBHBIE XAPAKTEPUCTUKHU [IJII MACCHUBOB YHCIIOBBIX
JTAaHHBIX, B TOM YUCJI€ CPEIHUE 3HAYEHUSI U MEPBI PACCEUBAHUSL.

HaxoauTe 4acTOThl 3HAYEHUN W YaCTOTHI COOBITHS, B TOM YKCJIEC TOJIb3YSCh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOJIIOCHUH.

HaxonuTh BEpOSATHOCTU CIIy4allHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YUCJie B OMNbITaX C PABHOBO3MOXHBIMHU DJIEMEHTAPHBIMU COOBITHUSIMH, B CEpPHUSIX
VCIIBITAaHUU 10 TIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

NmeTp mnpencrtaBiieHWE O CIy4YalHOM BEJIMYMHE W O pPaCHpeAcICHUU
BEPOSITHOCTEN.

NMmetpr mpencraBieHne O 3aKOHE OOJIBIIMX YHCENT KaK O TMPOSBICHUH
3aKOHOMEPHOCTH B CIIy4ailHOW M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHUCET B
pPUPOIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourpoububie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bubmuorexa [JOK
L HpezcTasieRue JaHHRX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 Omncatenbhas cratuetiia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Citysaiiias H3MCH'HBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Beezenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
2
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5
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https://m.edsoo.ru/7f415fdc

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 acca 4 https://m.edso0.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB ciy4aifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
> Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 O0006111eH1E, CUCTEMATH3AlIUS 3HAHUI 4 2 httns://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hernrrasis beprysim 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Crtysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Oobmernue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* Maremartuka. BeposTHOCTh U cTaTUCTHUKA: /-9-€ KJIacChl: 0Aa30BBIM YPOBEHb:
ydaeOHUMK: B 2 vacTsax, 7-9 xmaccel/ Beiconkuit U.P., Smenko U.B.; mox pen.
Amenko U.B., Axumoneproe o61iectBo «M3narenbctBo «IIpocBemieHue)

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
Mertoanyeckoe mocoOue K MPEeAMETHON JUHUU Y4YEOHHUKOB MO BEPOSTHOCTHU
u cratuctuke M. P. Briconkoro, . B. Smenko

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

https://math-ege.sdamgia.ru/

https://foxford.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

https://olimpiada.ru/

https://alexlarin.net/

https://math100.ru/

https://uchi.ru/
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