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AHHOTaNUA

HasBanmue «BeposSTHOCTB U CTAaTUCTHKA. YTIIyOJICHHBIN YPOBEHb

Kuaace 10-11

YpoBennb COO, YriyoneHHbIi

Cranpapr OI'OC COO, DenepanbHas 0OpazoBareabHas IporpaMmmMa OCHOBHOTO 00IIero 00pa3oBaHus

MecTo npenmera B
y4eOHOM IIaHe

PaGouas mporpaMmma B COOTBETCTBUH C YUCOHBIM IJIAHOM IIIKOJIBI paCCYMTaHA HA peau3aluio B TeueHue 2 et Ha 204
y4eOHBIX YaCOB:

—B 10-Mm knacce — 34 yaca, u3 pacueta 1 yu/4. B Hepento (34 ydeOHbIe HeNEeNN)

—B 11 -m kitacce — 34 gaca, u3 pacuera 1 yu/4. B Hegenmto (34 yucOHbBIC HEIEIH)

KoaunyecTBo yacoB

68

ean

®opmupoBaHue y oOydaroIUXcs (QYHKIMOHAIBHOM TIPaMOTHOCTH, BKJIIOYAIOLIEH B ce0sf B KayecTBE HEOThEMJIEMOM
COCTaBJISAIOLIEH yMEHHE BOCIIPUHUMATh U KPUTUYECKH aHATM3UPOBATh MH(OPMAIIHIO, IPECTABICHHYIO B pa3IMYHbIX hopmax,
NOHMMATh BEPOSITHOCTHBIM XapaKTep MHOTMX pEaJbHBIX HPOIECCOB U 3aBHUCHUMOCTEH, MPOU3BOJAUTH MpoCTeimne
BEPOATHOCTHBIE PACUETHI.

3amaumn

B cooTBeTcTBHM ¢ yKa3aHHBIMH IEISIMU B CTPYKTYpe YUeOHOT0 Kypca «BepoATHOCTh U CTaTUCTUKAY» HA YIIyOIEHHOM ypOBHE
BbIJIETICHBl OCHOBHBIE COJIep)KaTebHble TUHUM: «CiydaiiHble COOBITUS M BEPOATHOCTH» U «CiydaiiHble BEIUYUHBI U 3aKOH
OOJIBIIINX YHUCEI.

YMK

1) Maremaruka. BepostHOCTb 1 cTatuctuka. 10 kinacc. ba3oBblii u yriyOn€uHsiil ypoHu. YueOHoe mocodue byHnmoBn4
E. A., bynbrueB B. A.U3narensctBo «IIpocBemienue»,2023r

2) Maremaruka. BepostHocTh 1 cratuctrka. 11 ximacc. ba3oBblii u yriryOn€HHBIN ypoBHU. Y4yeOHOE mocodue bynnmoBny
E. A., bynerueB B. A.W3narensctBo «IIpocBemenne»,2023r
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HOACHUTEJBHAA 3ATINCKA

OBLIAA XAPAKTEPUCTUKA VYYEBHOI'O IIPEJIMETA «BEPOATHOCTbD H
CTATUCTHUKA»

Pabouas nporpamma ydyeOHOro kypca «BeposTHOCTh M cTaTHCTHKa» 0a30BOT0 ypOBHS JJIS
obyyaromuxcs 10 —11 xmaccoB paspaborana Ha ocHOoBe DenepaqbHOrO TOCYIAPCTBEHHOTO
00pa30oBaTeNBHOIO CTaHIApTa CPEJHEro oOLEero o0pa3oBaHMs, ¢ yUETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, NPEABABISIEMbIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAJUIMNA POCCHUICKOTO
oOpa3zoBanus. Peanuszanus nmporpaMmsl 0O0ecrieuMBaeT OBJIAJAECHUE KIHOYEBBIMM KOMIIETEHLIUSMH,
COCTABIISIIOLUIMMHM OCHOBY I CAMOpPa3BUTHS M HENPEPHIBHOTO 00pa3oBaHUs, IIEIOCTHOCTD
OO0IIEKYJIBTYPHOI'O, IMYHOCTHOTO U IIO3HABATEJILHOTO Pa3BUTHSI IMYHOCTH 00yJarOLIUXCS.

HOEJN N3YYEHUSA YYEBHOI'O ITPEJIMETA «BEPOATHOCTDb U CTATUCTUKA»

VYuebublii Kypc «BeposATHOCTh W CTaTUCTHKA»  YIIyOJEHHOTO YpPOBHS  SIBIISETCS
MPOJOIDKEHHEM M PAa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriayOJ€HHOTO YpOBHS Ha ypOBHE
cpeaHero ooiero oopazoBaHus. YueOHbIH Kypc npeaHa3HayeH A7 GOpMUPOBaHUS Y 00yYaIOIUXCS
CTaTUCTUYECKOM KYIbTYpPhl M IMOHUMAHUS POJIM TEOPUH BEPOSITHOCTEH KaK MaTeMaTUYECKOIo
MHCTPYMEHTA JJIsl U3YYEHUs CIydyallHbIX COOBITUH, BeIMYMH M mporeccoB. Ilpu n3ydyenun Kypca
00OramaiTcsl NPEACTAaBICHUS OOYYAIOMMXCSd O METOAAaX HCCICAOBAaHUS HW3MEHYHMBOTO MHUpA,
pa3BUBaeTCsd NOHMMaHHE 3HAYMMOCTH M OOLIHOCTM MaTeMaTHYeCKUX METOJOB IO3HAHUSA Kak
HEOTHEMJIEMOM YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAyYHOT0 MUPOBO33PEHHUSI.

Conepxanue y4yeOHOro Kypca HAlpaBI€HO HAa 3aKpelyIeHHE 3HAHWM, MOJTYYEHHBIX IpH
M3Y4YEHUH Kypca Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, U HA Pa3BUTHE IPEACTABICHUHN O
CllyyaillHBIX BEJIMYMHAX U B3aMMOCBS3AX MEXJy HUMM Ha Ba)XXHBIX IpPUMeEpax, CIOKETbl KOTOPBIX
MOYEPITHYTHl U3 OKpYKalomero mupa. B pesynpTare y o0ydarommxcsi JODKHO C(HOPMHUPOBATHCS
IIpeJCTaBIeHHUE O Hanbosee ynoTpeOUTENbHBIX U OOLIMX MaTeMaTUYECKHX MOJEISAX, UCIIOIb3yEMbIX
JUISL ONTMCAHUSI aHTPOIIOMETPUUYECKUX U JIeMOTrpaduiyecKiX BEIUYMH, MMOTPEIIHOCTEH B pa3InyHbIe
polla U3MEpPEHUsIX, JUIMTEIbHOCTH 0€30TKa3HOM paboThl TEXHUYECKHX YCTPOWCTB, XapaKTEPUCTHUK
MAacCCOBBIX SIBJICHHH M TPOIECCOB B 0OIIecTBE. YUeOHBIM Kypc sIBIsieTCS 0a30i JUIsi OCBOCHHUS
BEPOSITHOCTHO-CTATUCTUYECKUX METO/0B, HEOOXOAMMBIX CHEIHMaINCTaM HE TOJBKO HMHKEHEPHBIX
CHEeIMATIbHOCTEH, HO TaKKe COIMAJbHBIX M IICUXOJOIMYECKHX, IIOCKOJIbKY COBPEMEHHbBIE
OOIIIeCTBEHHbIE HAYKH B 3HAYUTEIBHOM Mepe HCHONb3YIOT anmnapaTr aHajiu3a OOJBIIMX JaHHBIX.
[lenTpanpHyt0 YacTh y4eOHOro Kypca 3aHUMaeT OOCYXKIEHHE 3aKoHa OONBLIIMX YHCeNT —
(GyHIaMEHTaJIbHOTO 3aKOHA MPHUPO/Ibl, UMEIOIIEr0 MaTEMATHUYECKYI0 (JOpMalTU3aIuIo.

B coorBercTBUM C yKa3aHHBIMU LEJISIMH B CTPYKType ydeOHOro kypca «BeposTHOCTb U
CTaTUCTHKa» Ha yriIyOJIEHHOM YpOBHE BbIJICJIEHBl OCHOBHBIE COJlepKaTeNbHble TUHUM: «CiyyaiiHble
COOBITHS U BEpOATHOCTH» U «CiryyaliHble BETMUMUHBI U 3aKOH OOJIBIINX YHCEI.

IToMHMO OCHOBHBIX JIMHUH B Y4€OHBIM KypcC BKIIFOUEHBI 3JIEMEHTHI TEOPHH TpadoB U TEOPUHU
MHO>KECTB, HEOOXOJUMBbIE JIs MOJIHOIIEHHOTO OCBOEHHUS MaTepuaja JJaHHOro y4eOHOro Kypca u
CMEXHBIX MaTEMAaTHYECKUX YU€OHBIX KYpCOB.

Copepxanne nuHuUM «CiydaliHble COOBITUS U BEPOSITHOCTH» CIYKUT OCHOBOM st
(bopMHUpOBaHUS MPEACTABICHUNA O pacHpeieseHUH BEPOSATHOCTEH MeX1y 3HAuUCHUSIMH CIy4alHBIX
BEJIMYMH. BakHyl0 4yacTh B 3TOW coJepKaTeNIbHOM JIMHUM 3aHUMAET W3yYeHHE T€OMETPUYECKOTO U
OMHOMMAJIBHOTO pacHpeAeIeHUH U 3HAKOMCTBO C UX HETIPEPhIBHBIMH aHAJIOTaMH — IT0Ka3aTeIbHBIM
1 HOPMAJIbHBIM pacIpeieIeHUSIMH.

Tembl, CBS3aHHBIE C HENPEPHIBHBIMM CIyYalHbIMM BEJIWYMHAMM M PaCHpPEICIICHUSMH,
aKLEHTUPYIOT BHUMaHHe 00y4JarolnXcsl Ha ONMCAaHUU U U3YUYEHUU CITyYallHBIX SIBJICHUN C TOMOUIBIO
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HenpepbIBHBIX  (yHKIUNA. OCHOBHOE BHUMAHHE YHAEISIETCS I0KA3aTEIIbHOMY W HOPMAaJIbHOMY
pacnpeeneHusIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMUTEIBHOE W3YYEHHE CBSI3U MEXKIY
CITy4allHBIMH BEJIMYMHAMU U ONMCAHUE TOH CBSI3M C MOMOIIBI0 KO3 duIrenTa Koppessuu 1 ero
BBIOOPOYHOTO aHAJIOTA. DTH AIIEMEHTHI COACPIKaHUS Pa3BUBAIOT TeMy «JluarpaMMbl paccenBaHUs,
U3y4EHHYIO Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHus, 1 BO MHOTOM OITUPAIOTCS HAa CBEJCHUS U3
KYpCOB aJreOpbl ¥ T€OMETPHUH.

Emgé onun srmeMeHT conepikaHusl, KOTOPBIM MpeJiaracTcsi Ha 03HAKOMUTEIHHOM ypPOBHE —
MOCTIeIOBATEIBHOCTD CIIyYaifHBIX HE3aBUCHUMBIX COOBITUH, HACTYMAIOMIMX B E€IWHUILY BPEMEHH.
O3HaKOMIICHHE C paclpe/IelICHHEM BEPOSITHOCTEH KOJIMYECTBA TAKMX COOBITHI HOCUT Pa3BUBAIOIINI
XapakTep M SBISETCS AKTYAIbHBIM JUIsl OyAymIMX aOWTYypHEHTOB, MOCTYMAIOIIUX Ha Y4eOHBIC
CIIEIMATIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HAYKaMH, TICUXOJIOTHEN U YIIPABICHHUEM.

MECTO YYEBHOT' O TIPEJIMETA «BEPOSATHOCTb U CTATUCTUKA» B YYEBHOM
IIJIAHE

Ha wusydenue yueOHOro kypca «BeposITHOCTh M CTaTUCTHKa» Ha YIJIyOJICHHOM YpPOBHE

otrBoautcs 68 yacos: B 10 kitacce — 34 gaca (1 yac B Hepenmto), B 11 kimacce — 34 yaca (1 gac B HeAeI0).
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COJAEPKAHUWE YYEBHOTI'O ITPEJIMETA

10 KJIACC

I'pad, cBs3ubI rpad, myTH B rpade: mukibl u enu. CteneHs (BAJICHTHOCTH ) BEPIIMHEL. ['padbr
Ha IJIOCKOCTH. JlepeBbs.

CrnyuaiiHple SKCIIEPUMEHTHI (OMBITBI) W CIHy4alHBIC COOBITHS. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BeposiTHOCTH city4aiiHOTO coOObITHUS. BIHM30CTh YacTOTBI M BEPOATHOCTH COOBITHH.
Cay4aiiHbIe OIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHSMHU.

Onepauuu HaJx COOBITUSIMU: IepeceueHue, OObEAUHEHHE, MPOTHUBOIOJIOXKHBIE COOBITHS.
Huarpammsl Diinepa. opmyrna cioKeHUs BEPOSATHOCTEN.

VYcinoBHas BEpOATHOCTh. YMHOKEHHE BEpOATHOCTEH. JlepeBo cCiiydyallHOro »SKCIEpUMEHTA.
dopmyna monHOU BepositHocTH. Dopmyna baiieca. HezaBucumbie coOBITHS.

bunapHbIl Clly4aifHBIA OMBIT (MCIIBITAHUE), YCIEX W Heynada. He3aBuUCHMBIE HMCIIBITAHUSA.
Cepuss HE3aBHCHUMBIX HCIBITAaHUN a0 mepBoro ycmexa. IlepectanoBku u ¢akropuan. Yucio
couetanuii. Tpeyronbuuk [lackana. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX UcnibITaHui beprymum. CiydaitHblii BEIOOp U3 KOHEUHON COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. Pacnpenenenue BeposiTHOocTel. Juarpamma  pacnpenenceHusl.
Onepauuy Hajg ciay4dailHbIMH — BelMyuMHaMu. buHapHas cnyvaiiHas BenuuuHa. [Ipumepsl
pacnpesielieHnui, B TOM YHCIie TeOMETPUIECKoe U OMHOMUAIBHOE.

11 KJIACC

CoBMecTHOE pachpefeseHue JBYX CIydailHeIX BenuuuH. He3aBucumble ciydaifHbie
BEJIMYHHBI.

MatemaTtuueckoe 0’kUJIaHue ciaydailHo! BelInuuHbl (pacnpezenenus). [Ipumepsl npuMeHeHus
MaTeMaTHYeCKOro OKUAAHUA (CTpaxoBaHHUE, JoTepes). MaremaTudyeckoe OXuiaHue OuHapHOU
CIIy4alHOM BeJIMYMHBI. MaTeMaTnyecKoe OKUJaHUE CyMMBI CIIy4alHbIX BEIMYUMH. MaTreMaTnueckoe
OKU/IaHUE TEOMETPUYECKOT0 U OMHOMMAIBHOIO paclpeieeHUH.

Jlucniepcusi U CTaHIAPTHOE OTKIIOHEHWE CIydyallHOM BeJMYUHBI (pactipeaenenus). Jucnepcus
OMHApHOM ciay4yaiiHOM BeTMUMHBL. MaTeMaTHuyeckoe 0KUIaHue MPOU3BEICHHS U TUCTIEPCUS CyMMBI
HE3aBHCHUMBIX CIy4YalHbIX BeNWYMH. Jlucrmepcuss M CTaHJapTHOE OTKIOHEHHWE OMHOMHAIbLHOTO
pactpenenenus. /ucnepcus U CTaHAAPTHOE OTKIOHEHUE F€OMETPUUYECKOTO PaCIIpEeICIICHHUs.

HepasenctBo UeOniméBa. Teopema Yebniméra. Teopema bepryman. 3akoH GONbIIMX YnCe.
Bri0opounslii MeTon uccienoBanuil. Beibopounsie xapakTepucTuk. OlieHUBaHHE BEPOSITHOCTU
cOOBITHS 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX TUIOTE3 C MOMOIIBIO H3YyYEHHBIX
pacIpeneieHn.

HenpepsiBable ciydaiinble BenuuuHbL. [Ipumeppl. DyHKIMSA IUIOTHOCTH BEPOATHOCTH
pacnpeneneHus. PaBHOMepHOe paclpeneneHue M €ro CBOWCTBA. 3ajaud, IMPUBOLAIINE K
MIOKa3aTeIbHOMY paclpeAeNeHuIo. 3ajayd, OpHUBOJAIIME K HOPMAIbHOMY pacHpelesIeHHUIO.
@DyHKIUSA IJIOTHOCTH BEPOATHOCTH TIOKA3aTENbHOTO pacrpeseneHus, (QyHKIUS IIOTHOCTH
BEPOSITHOCTH HOPMaJIBHOIO pacnpezaeneHus. DyHKIMS I[UIOTHOCTM M CBOMCTBA HOPMAJIBHOTO
pacrpeneeHus.

[TocnenoBarenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITMH. 3ajayd, NPHUBOJALINE K
pactpenenenuro Ilyaccona.

Kosapuanus nyx ciydaitpix BenuuuH. Koaddumuent nunerinoit koppensuuu. CoBMeCTHbIE
HaOI0eHUs IBYX BeU4nH. Bo1Oopounsblil ko3¢ dunment koppensunu. Paznuune Mexty TUHEHHON
CBA3BIO M IPUYMHHO-CIIEICTBEHHOM CBA3BI0. JIMHEHHas perpeccus, MeTol HAMMEHBIINX KBAJPAaTOB.
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HJIAHUPYEMBIE PE3YJIbTATBI OCBOEHWA ___ YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATHUCTHUKA» (YIJTYBJEHHBIN YPOBEHDb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamIaHCKOrO BOCIUTAHMS:

c(hOpMHUPOBAHHOCTD TPAXKAAHCKOHN IMO3UIIMH 00YJAIOIIEr0Cs KaKk aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIecTBa, MPEACTABICHUE O MAaTEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IIUYHBIX CTPYKTYP, SBJICHHH, MTPOLIETYP TPaKIaHCKOr0 001ecTBa (BEIOOPHI, ONIPOCHI U APYToe),
YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMU HHCTUTYTAMU B COOTBETCTBUH C UX (DYHKIUSIMU U
Ha3HAYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON T'PaKIaHCKOW HACHTUYHOCTH, YBOKCHHSI K IMPOILJIOMY H
HACTOSIIEMY POCCUUCKOM MAaTeMaTHUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHXKEHUSIM POCCHUUCKUX
MaTe€MaTUKOB U POCCUKMCKON MaTEMaTUUYECKOM IIKOJIbI, UCIIOJIb30BAaHUE ITUX JTOCTHKEHUH B JPYIUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHWE JIYXOBHBIX IICHHOCTEH POCCUUCKOTrO Hapona, chopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOI0 NMOBEJCHHUS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM JIOCTUKEHUN HAyKU
U JIeSTEIBbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHHUE K MHPY, BKJIIOYAs SCTETUKY MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lay, pPELICHUM, pacCyXIeHUH, BOCHPHUHUMYUBOCTH K MATEMATHUYECKUM AacleKTam
pa3IUYHBIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHIUTAHUSA:

c(hOPMUPOBAHHOCTh YMECHHS MMPUMCHITh MaTEMAaTUICCKHE 3HAHUS B MHTEPECAX 3JJ0POBOTO U
0e30macHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30POBOE MUTAHUE,
cOamaHCUPOBAaHHBINA PEXXUM 3aHATHI U OTJbIXA, peryisipHas (pusndeckas akTUBHOCTD), (pU3HUecKoe
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIIOPTUBHO-03JOPOBUTEILHOMN JESTEIBHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYyIy, OCO3HAHWE IIEHHOCTH TPYAOIIOOWs, MHTEpEC K Pa3IMuHBIM cdepam
poECCUOHANIBHON JIeITEIbHOCTH, CBSI3aHHBIM C MAaTeMaTHKOW M €€ TPHIOKEHUSIMH, YMEHUE
COBepIIIaTh OCO3HAHHBIN BBHIOOP Oymyiiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC )KU3HEHHbBIE
MJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaT€MaTHMUYE€CKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO HA
MPOTSHKEHUM BCEU KU3HHM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIIEHHUM MPAKTHYECKUX 3a7ad
MaTeMaTU4eCKOW HalpaBJIeHHOCTH;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS

c(hOPMHUPOBAHHOCTh  AKOJIOTHYECKOM  KYJIbTYpbl, TIOHUMAHWE BJIUSHUA  COIMAIBHO-
SKOHOMUYECKHX MPOLECCOB HAa COCTOSHHME NPUPOJHOM W COUMAIBHOM Cpelbl, OCO3HAHHE
JI00AJBHOTO XapaKTepa dKOJIOTHYECKUX MPOoOJieM, OpUEHTAllMs Ha MTPUMEHEHUE MaTeMaTUYeCKUX
3HAHUU JJIS pelIeHHsl 3a/1a4 B 00J1aCTU OKpPYKAIOIIeH Cpefibl, INIAHUPOBAHUE TMTOCTYIIKOB U OLICHKH
WX BO3MOXHBIX TTOCJICICTBHI JIJIsI OKPYXKAIOIIEH CPEIbL;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOU MPaKTUKU, TOHUMAaHHE MAaTeMAaTHUECKON HAyKu Kak cephbl YeIoBEeYECKOM
JeSTETLHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl pPa3BUTHS [IUBUIIN3AIINH, OBIAJCHUE SI3BIKOM
MaTeMaTUKd W MaTeMaTH4YeCKON KyIbTypOoll Kak CpEACTBOM IIO3HAHUS MHUpa, TOTOBHOCTb
OCYIIECTBIISITh MTPOCKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh WHINBUIyaJIbHO U B TPYIITIE.
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METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jjornueckue aeicTBHA:

BBISIBJISTH W XapaKTepU30BaTh CYIICCTBCHHBIC NPH3HAKA MAaTEMaTHYEeCKHX OOBEKTOB,
MOHATHM, OTHOLICHUH MEXIy MOHATUSAMH, (POPMYIUPOBATH ONPEIEICHHs OHIATUN, YCTaHABIUBATD
CYIIECTBCHHBIN MPU3HAK KIACCHU(PUKAIMU, OCHOBAHUS JJsi OOOOIICHUS W CPABHECHUS, KPUTCPUHU
MIPOBOJIMMOTO AHAJIN3A;

BOCIIPUHUMATH, (OPMYIHpPOBaTH M TPEOOpPA3OBLIBATH CYKICHUS: YTBEPAUTCIbHBIC H
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISTH MATEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHUBOpEYHs] B (akTax,
JAHHBIX, HAOIIOCHUSX U YTBEPKIICHUSAX, MPEJiaraTb KPUTEPUH JJIsl BBISIBJICHHS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEIAYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIIOUCHHUM, YMO3aKIIFOUEHH 110 aHATIOTUH;

MIPOBOAUTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MaTEeMaTHUYECKUX YTBEPKACHUN (IPSIMbIE U OT
MIPOTHUBHOTO), BEICTPABATh APTYMEHTAIIHIO, IPUBOIUTE IPUMEPHI H KOHTPIIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh CrIoco0 pernieHust y9eOHO# 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHS,
BBIOMpaTh HanboJiee MOIXO AN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciegoBare/ibCKue AeiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAaHUA, (HOPMYIHUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJIeMy, YCTaHABIMBAaTh HMCKOMOE | JIaHHOE,
(GbopMHUpPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJUTh  CAMOCTOATENbHO  CIUIAHUPOBAHHBIM ~ HKCIIEPUMEHT, HCCIEJOBaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4eCKOro oOOBEeKTa, SBJICHUS, IPOLECCa, BBIIBICHUIO
3aBUCUMOCTEHN MKy 00bEKTaMU, IBICHUSMHU, ITPOLIECCAMH;

CaMOCTOSITENIbHO (POpPMYTUpPOBaTH OOOOIIEHHSI U BBIBOJBI IO pE3yJibTaTaM MPOBEAEHHOTO
HaOJIIOJIEHHUs, WCCIIEIOBAHUS, OLICHHBATh JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB, BBHIBOJOB H
0000I1IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE IMPOIIECCA, a TAK)KE BBIBUTATH MPEATION0KEHHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTH MHDOPMALIUU, JAHHBIX, HEOOXOJUMBIX NJisi OTBETAa Ha BOIPOC U IS
perieHus 3a1a4u;

BBEIOMpaTh  HMH(OpPMAIMIO Y3  UCTOYHUKOB  Pa3NUYHBIX  THUIOB, AaHAIM3UPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMAIIUIO PA3IUYHBIX BUIOB U (HOPM MPEACTABICHUS;

CTPYKTYypUPOBaTh MH(OPMAIINIO, TPEACTABIATh €€ B Pa3NUYHbIX (opMaxX, UILTFOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMALIMU TTO CAMOCTOSATENHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Oo01enue:

BOCIIPUHUMAThL U (OPMYITUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSMU U IEISIMH
O6HI€HI/ISI, SICHO, TOYHO, FpaMOTHO BBIpa)KaTI) CBOHO TO‘IKy 3peHI/ISI B yCTHI)IX U MUCBMCHHBIX TEKCTaX,
JIaBaTh MOSICHEHUSI 110 X0y pEUICHUs 3a/1a4ui, KOMMEHTUPOBATh MOJIYUCHHBIA pe3ybTaT;

B XOJI¢ OOCYXJEHHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI, MPOOIEMBI,
pemiaemMoil 3ajlauu, BBICKA3bIBaTh HJIEH, HAIEJICHHbIE HA MOWCK PELIEHUs, COIMOCTaBJISATh CBOU
CYXACHUSI C CYKICHHSIMH JIPYIMX YYaCTHUKOB JAMajora, oOHapyXHUBaTh pa3jiMdhe U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OpMyIUPOBATh PaA3HOTIACHS, CBOM BO3PAKEHUS;
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MPEACTABIATh PE3yJbTaThl PEIIEHUS 3aJaud, HKCIEPUMEHTA, HUCCIEIOBAHMS, IPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHUS C YYETOM 3a/1ay Mpe3eHTalud U 0COOEHHOCTEN
ayJIuTOPHHU.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

COCTABIIATh IUIAH, AJITOPUTM pEIIECHHUS 3a7ayd, BBIOMpATh CIIOCOO pEUIeHUs € Y4ETOM
UMEIOINXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTb U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH C y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJIEKT:

BJIQJICTh HABBIKAMH IMO3HABATEIbHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIMTENbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJETh CIOCO0AMHM CAMONPOBEPKU, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelieHUsl MaTeMaTU4eCKON 3a/1auH;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [P PEUICHMHM 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBHE PE3yibTaTa LIEIU U YCIOBHUSIM, OOBSCHATH NMPUUMUHBI JOCTHKECHUS
WIA HEJOCTHXKEHHUS PE3ylbTaTOB  JEATEIbHOCTH, HAXOAWTh OHIMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

CoBMmecTHast 1eATEIBHOCTD:

MIOHUMAaTh U HCIOJIb30BaTh IMPEUMYIIECTBA KOMAaHJHOW M WHAMBUAYAIbHOM pPabOTHI Mpu
peleHny y4eOHbIX 3a1a4, IPUHUMATh L1eJIb COBMECTHOH JesTeIbHOCTH, INIAHUPOBATh OPraHU3alnIo
COBMECTHOH pabOoTHI, paclpeiesisiTh BUIBI paOOT, JOTOBApUBATHCS, 00CYKIATh MPOIECC M PE3YIbTAT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

Y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHH, «MO3TOBBIC
LITYPMBI» U UHBIE), BBIIOIHATH CBOKO YaCTh PA0OTHI U KOOPIAMHUPOBATH CBOM JIEHCTBUS C IPYTUMU
YJIeHaMU KOMaHJbl, OLEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUAM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

cBOOO/IHO ONIEpUPOBATh NOHATUAMU: Tpad, IIIOCKU Tpad, CBA3HBIN rpad, MyTh B rpade, Lerb,
LUKJI, IEPEBO, CTENEHb BEPIIMHBI, IEPEBO CIIYYalHOTIO AKCIIEPUMEHTA;

cBOOO/IHO ONEpUPOBATh MOHATHUAMU: CIIy4alHBIM IKCIEPUMEHT (OIBIT), ClydaiiHOe COOBITHE,
JJIEMEHTApHOE CiIy4aiiHOe COOBITHE (PJIEMEHTapHbIM HCXO0/) CIy4allHOTO OIbITa, HAaXOIUTh
BEPOSATHOCTH COOBITHI B OIBITaX C pABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITUSMU;

HaxXoAuTh U (OPMYIHPOBATh COOBITHA: IepecedeHne, OObEeIUHEHHE TaHHBIX COOBITHH,
coOBITHE, TPOTHUBOIOJIOKHOE JAHHOMY, UCII0JIb30BaTh IMarpaMMbl Diijiepa, KOOPIUHATHYIO MPSMYIO
JUIsL pelieHust 3aj1a4, Moab30BaThes (POPMYIION CIIOKEHHs BEPOSITHOCTEN I BEPOSITHOCTEH JIBYX U
TpeX CIy4alHBIX COOBITHIA;

OIIEpUPOBATh MOHATUSAMU: YCIOBHAsI BEPOSITHOCTh, YMHOKXEHHE BEPOSATHOCTEN, HE3aBUCUMBIE
COOBITHS, JEPEBO CIYy4YailHOrO SKCIEPUMEHTA, HAaXOJIUTh BEPOATHOCTH COOBITHUII C IOMOIIbIO
MpaBUa YMHOXEHHUS, JiepeBa CIy4aifHOrO OMbITa, UCHOIb30BaTh (POPMYIy MOJHON BEPOSITHOCTH,
dbopmyny baiieca mpu permeHun 3amad, ONpenesTh HE3aBUCUMOCTh COOBITHI MO (opMmyse U 1o
OpraHM3alM CIy4ailHOrO SKCIIEPUMEHTA;

MPUMEHSTh U3yUeHHbIE KOMOWHATOPHBIE (POPMYIIBI AJIsl IEPEUUCIIEHUS JIEMEHTOB MHOXKECTB,
9JIEMEHTAPHBIX COOBITUI CIy4allHOTO OMBITA, PELICHUs 3a7a4 110 TEOPUHU BEpOATHOCTEH;

cBOOOZHO ONEpUpOBaTh MOHITUSIMM: OMHAPHBIM CIydallHBIM OMBIT (MCHBITAHUE), YCIEX U
HeyJaya, He3aBUCHMbIE UCTIBITAHUSA, CEPUs HCTIBITAHUIN, HAXOIUTh BEPOSITHOCTU COOBITHIA: B CEpUU



ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucbio.

HCIIBITaHUH J10 IIEPBOIO yCIIeXa, B CEpUU UCIIBITAaHUM bepHyIuIn, B ONBITE, CBSI3aHHOM CO CIIy4ailHbIM
BbIOOPOM M3 KOHEUHON COBOKYITHOCTH;

CcBOOO/IHO ONEpUPOBATh NMOHATUSAMHU: ClydyailHas BEJIIMYMHA, PACHpEEsIEHUE BEpOSTHOCTEH,
Juarpamma pacnpezeneHus, OuHapHas cilydailHas BeJIMYMHA, T'€OMETPUUYECKoe, OMHOMHAIbHOE
pacupeneneHue.

K xonity 11 kiacca o0ydarommiics HAy4YnUTCS:

ONIEpUPOBATh IOHATHUAMM: COBMECTHOE pacIpeleleHue [BYX CIIy4alHbIX BEJIMYUH,
UCIOJIb30BaTh TAOJMUIy COBMECTHOIO PACHpPEENCHHs ABYX CIydaillHbIX BEJIMYMH JJIsl BBIIEJIEHUS
pacipeneseHns KaXa01 BEJIMYUHBI, OIIPEIEIICHNs HE3aBUCUMOCTH CIIyYalHbIX BEJIMYUH;

CBOOOJHO ONEpUPOBaTh IOHATHEM MAaTEMaTHYECKOTO OXKHUAAHUS CIy4alHOW BEJIIMYMHBI
(pacnpenenenysi), NPUMEHATb CBONCTBA MaTEMaTHYECKOIO OXHJAAHUA INpU pELIeHUH 3ajad,
BBIUUCIIATh MATEMATUYECKOE OXKHUIaHuEe OMHOMHUAIILHOI'O ¥ T€OMETPUYECKOI0 paclpeieeHuH;

CBOOOZIHO OIEpPUPOBaTh MOHATUSAMU: AMCIEPCHUS, CTAHAAPTHOE OTKJIOHEHHE ClydailHOH
BEJIMYMHBI, IPUMEHATH CBOICTBA AUCIIEPCUU CIy4alHOM BEIMUYUHBI (paclpeieseHus) IPYU pelieHUN
3aJa4, BBIYUCIATH AMCIEPCUIO M CTAaHAAPTHOE OTKJIOHEHHWE T€OMETPUYECKOro M OMHOMHAIHLHOTO
pacnpeneseHni;

BBIUYUCIISTH BBIOOPOUHBIE XapaKTEPUCTUKU 10 JaHHOW BBIOOPKE U OLIEHWBATh XapaKTEPUCTUKU
reHepaJIbHON COBOKYITHOCTHU JAAHHBIX 10 BEIOOPOUYHBIM XapakTepucTukaM. OLleHUBaTh BEPOSITHOCTU
COOBITHI W TPOBEPATh MPOCTEHIINE CTATHCTUYECKHE THUIOTE3bl, MOJB3YSICh HW3YUYCHHBIMHU
pacnpenesIeHUsIMU.
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TEMATHYECKOE IVIAHUPOBAHHUE

10 KJIACC

Ne
n/
n

HaunumenoBanue
pa3aesioB U TeM
MPOrpaMMbI

OEeMEHTHI
Teopuu rpadoB
Crny4aiinbie
OIIBITHI,
CIy4YaiiHbIE
COOBITHS U
BEPOSTHOCTH
COOBITHH

KoaudecTBO 4acoB

Bcer  KouTpoabH
0 ble padoThI

IIpakTHyeck
e padoThbl

duekTpoHHBbIe (LM POBBIE) 00pa3oBaTeIbHbIE PeCypPChl

https://ptlab.mccme.ru/system/files/private/10 modul 1.pdf

https://ptlab.mccme.ru/system/files/private/10 modul 2.pdf

Onepanuu Hajg
MHOKECTBAMHU U
COOBITHSIMH.
Cnoxxenue u
YMHOKEHHE
BEPOSITHOCTEM.
YcaoBHas
BEpPOSITHOCTb.
HezaBucumeie
COOBITHS

DeMeHTbI
KOMOWHATOPUKH

https://ptlab.mccme.ru/system/files/private/10 modul 3.pdf

https://ptlab.mccme.ru/system/files/private/10 modul 4.pdf

Cepun
IMOCJIEIOBaTEIbLH
BIX HUCITBITAHUM.
WcneiTanus
beprymu.
CnyyaiiHbIi

https://ptlab.mccme.ru/vertical



https://ptlab.mccme.ru/system/files/private/10_modul_1.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/private/10_modul_4.pdf
https://ptlab.mccme.ru/vertical
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BBIOOD U3
KOHEUYHOM
COBOKYITHOCTH

Cityyaiinbie
6 BEJIMUUHBI U
pacrpeeIeHus

14

https://ptlab.mccme.ru/system/files/private/10 modul 7 sluchayny
e velic

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34



https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velic
https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velic
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11 KJIACC

Ne
n/
n

HaumenoBa
HUE
pa3jaesioB u
TeM
MPOrpamMMbI

KoaunuyecTBO 4acoB

Bce
ro

KonTpoan
Hble
padoThI

IIpakTyeckue padoTnl

JyiekTpoHHbBbIE (U (POBBIE) 00pa3oBaTeIbHbIE
pecypchl

3akoH
OO0JIBIIINX
qucen

https://ptlab.mccme.ru/system/files/private/11 klass

modul 1 zbch.pdf

OneMEeHTBI
MaTeMaTH4ec
KoM
CTaTUCTHKH

https://ptlab.mccme.ru/system/files/private/11 klass

modul 2 elementy matematicheskoy statistiki.p

HenpepriBa
ble
CIly4alHbIE
BEJTMYHHBI
(pactpenene
HUSA),
MIOKAa3aTeIbH
oe u
HOpMaJbHOE
pacnpeneneH
us

https://ptlab.mccme.ru/system/files/private/11 klass

modul 3 sluchaynye velichiny 2.pdf

Pacnpenenen
ue Ilyaccona

https://ptlab.mccme.ru/vertical

CBs13b MEXKITY
CIIy4alHbIMU
BEJIMYNHAMU

https://ptlab.mccme.ru/vertical

O06001IeHne
u

11

https://ptlab.mccme.ru/system/files/private/11 klass

modul 6 povtorenie.pdf



https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_1_zbch.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.p
https://ptlab.mccme.ru/system/files/private/11_klass_modul_2_elementy_matematicheskoy_statistiki.p
https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_3_sluchaynye_velichiny_2.pdf
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/system/files/private/11_klass_modul_6_povtorenie.pdf
https://ptlab.mccme.ru/system/files/private/11_klass_modul_6_povtorenie.pdf
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CHCTEeMaTH3a

U 3HAHUH
OBIIEE
KOJIMYECTBO
YACOB 110
ITPOI'PAMME

34 1
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YYEBHO-METOIUYECKOE OBECTIEYEHHUE OBPA3OBATEJIBHOTI'O NTPOILECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Maremaruka. BepositHocTh u cratuctuka. 10 xiacc. ba3oBbiit U yriyOnEHHBIM YpOBHH.
VYuyebnoe nmocodue bynnumosuu E. A., bynbrueB B. A.M3narensctBo «lIpocBemenne»,2023r
2. Marematuka. BepositHocTh U ctatuctuka. 11 xmacc. ba3oBblil U yriryOJIEHHBIH YpOBHHU.
VYuebnoe nmocodue bynumosuu E. A., bynbraeB B. A.M3narensctBo «IIpocBemienne»,2023r

METOJAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA
1. JlaGoparopust MeTOUKH BeposTHOCTH U ctatucTikd MITHMO https://ptlab.mccme.ru/
2. YpOKH 1O CTaTUCTHKE U BeposiTHocTH https://ptlab.mccme.ru/node/1706

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET

baax ©UIIN

https://eqge.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOBGEE7DC

Maremaruueckas Beprukais https://ptlab.mccme.ru/vertical

MNOAIUCH

O6wuii ctaTyc noanuck:

Ceptudukar:
Bnapeneu:

Uspatennb:

CpoK peiicTBus:

Aara v sBpemsa co3agaHua M

JOKYMEHT NOJAMUCAH DJEKTPOHHON NOJANMUCHIO

A MNOJJIMHHOCTD JOKYMEHTA HE IOATBEP/K/IEHA.
@ IMPOBEPEHO B ITIPOT'PAMME KPUIITOAPM.

Moanucn matemaTyecKkn KOPPEKTHbI, HO HET NOJIHOMO A0BEPUA K O4HOMY UN
HECKOJ/IbKUM CepTMd)MKaTaM noanucu
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