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IlosicHuTeIbHAA 3aNIMCKA

Pabouvas nporpamma yueOHOTo Kypca «BeposTHOCTh M CTaTUCTUKA» HA YPOBEHb OCHOBHOTO
ob1ero oopazoBanus i oOyyatomuxcs 7—9-x kinaccoB MbBOY «COLI Ne 7» pa3zpaboraHa B
COOTBETCTBUH C TPEOOBAHUSIMHU:

e @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Denepaununy;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepKaecHUN
(benepasbHOro TOCYAapCTBEHHOTO 00Pa30BaTEIbHOTO CTaH/IapTa OCHOBHOTO
o01rero oOpa3oBaHUsY,

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 370 «O06 yTBepxkaeHuu ¢eaepaibHOR
00pa3oBaTeNFHON MPOrpaMMBbl OCHOBHOT'O O0IIETO 00pa30BaHUs»,

e mnpukaza MunmnpocsemeHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHM3alUH U OCYIIECTBICHUS 00pa30BaTEIBHOMN NEITEIBHOCTH IO OCHOBHBIM
0011e00pa30BaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOTPaMMaM
HavyaJIbHOTO 00IIEro, OCHOBHOTO OOIIEro U CpeTHero 00IIero o0pa3oBaHusy,

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIUIM
BOCIIUTAHUS U O0YUEHHS, OT/bIXa U 03[JOPOBJICHHS ACTEH U MOJIOJCIKIY,
YTBEPKJICHHBIX TOCTAaHOBJICHUEM IJIaBHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIOBeKa (pakKTOPOB CPebl OOUTAHUS,
YTBEPKJICHHBIX TOCTAHOBJICHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIENIIMU PAa3BUTHUS MATEMAaTHUECKOTO 00pa30BaHusl, YTBEPKICHHON
pacniopsbkenueM [IpaButensctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IUIaHa OCHOBHOT'O 00I1Iero 00pa3oBaHusl, yTBEPKIEHHOTO
npukazoM MBOY «COIII Ne 7» ot 29.08.2024 Ne 15-O/;

e (enepanbHOI pabouelt mporpamMmbl yueOHOro Kypca «BeposSTHOCTh M CTaTUCTHKAY,
KOTOPBII BXOJUT B cocTaB yueOHOro npeamera «MaTteMaTHKa.

Pabouas nporpamma opreHTHpOBaHa Ha L[€€BbIe TIPUOPUTETHI, CHOPMYIUPOBAHHbBIE B
¢benepanbHO pabodeil mporpaMMe BOCIIUTaHUS U B paboueit mporpamme BocnuTanus MbOY
«COII Ne 7».

B coBpemMeHHOM IIU(PPOBOM MHpE BEPOATHOCTh U CTATUCTUKA MPUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTb KaK C TOUKH 3pEHUS MPaKTHUECKUX NPUIOKEHUH, TaK U UX POJIM B 00pa3oBaHuH,
HE00X0MMOM Kax10My 4eoBeKy. Bo3pacraeT uucio npogeccuii, npu oBiaajieHUH
KOTOpBIMH TpeOyeTcst Xxopolasi 6a30Bast TOATOTOBKA B 00J1aCTH BEPOSITHOCTU U CTaTUCTUKH,
TaKasi MOAr0TOBKA BaykKHA JJIsl MPOJOHKEHUsI 00pa30BaHus U ISl YCHEIIHON
npo¢ecCuOHATLHON Kapbephl.

Ka)K,Z[BIfI YCJIOBCK MOCTOSAHHO MPUHUMACT PCIICHHA HAa OCHOBC UMCIOINUXCA Y HCTO JTaHHBIX.
A JUIA 00O0CHOBAHHOTO MMPUHATHA PCIICHUA B YCIIOBUAX HEAOCTATKA HIIN H30BITKA
I/IH(bOpMaI_[I/II/I HCO6XOI(I/IMO B TOM YHUCJIC XOpOUIO C(I)OpMI/IpOBaHHoe BEPOATHOCTHOC N
CTaTUCTHYCCKOC MBIIIJICHHUCE.

VIMeHHO MOATOMY OCTpPO BCTaia HEOOXO0AUMOCTh CPOPMHUPOBATEH y 00YUAIOIIHUXCSI
(GYHKIIMOHATBHYIO TPAMOTHOCTD, BKIIIOUYAIOLIYIO B €051 B Ka4yeCTBE HEOThEMIIEMOM
COCTABIISIOLICH YMEHUE BOCIPUHUMATh U KPUTUYECKU aHAJTU3UPOBATh HH(OPMAIIHIO,
MIPE/ICTAaBICHHYIO B Pa3IMUHbIX (hOpMax, MOHUMATh BEPOSITHOCTHBINA XapaKTep MHOTHX
peaJIbHBIX MTPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOANUTE IPOCTEMIINE BEPOATHOCTHBIE PACUETHI.



3HaKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMH NPUHIMIIAMK cOOpa, aHaIHM3a U NPECTABICHHS
JAHHBIX U3 Pa3IMYHBIX chep KU3HU 00IIecTBa U rocy1apcTBa NpruodIIaeT 00yJaomuxcs K
00IIeCTBEHHBIM HHTEpecaM. V3ydyenne ocHOB KOMOMHATOPHKH PAa3BUBACT HABBIKU
OpraHu3ayu rnepedopa u MocYeTa Yuciaa BAPUAHTOB, B TOM YHCIIE B IPUKJIAIHBIX 3a/1a4aXx.
3HAaKOMCTBO C OCHOBaMH TE€OPHHU Ipa)oB cO3/1aeT MaTEMAaTHIECKUI HyHIAMEHT IS
(dbopMHUpOBaHUS KOMIIETEHIIMN B 001acTH HH(GOPMATUKH U IIU(PPOBBIX TexHoJorHi. [Tpn
M3y4CHUU CTATUCTHKH U BEPOSITHOCTH 0OOTAIAIOTCs MPEICTABICHUS 00YyJarOIUXCs O
COBPEMEHHOW KapTHHE MHpa U METOAAX €ro UCCIIeA0BaHMs, (HOpMUpPYETCsS IOHUMAHHUE POJIU
CTAQTHCTUKH KaK HCTOYHHMKA COLMAIBHO 3HAYMMOM HHPOPMAIINU U 3aKJIabIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHUS.

B cooTBeTcTBUY C JaHHBIMU IIENISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT U CTAaTHCTHUKA» OCHOBHOTO 00IIEro 00pa3oBaHUs BBIJICICHBI CIEAYIONTHE
coJiep KaTebHO-MeToInuecKue TuHuK: «[IpencraBienue TaHHBIX U ONUcaTeIbHAS
CTaTHCTUKA», «BeposTHOCTEY, «DIEeMEHThI KOMOWHATOPUKNY», «BBEIEHUE B TEOPHIO
rpadoBy.

Coneprxanue nuuuu «lIpencraBienne JaHHBIX U ONUCATEIbHAS CTATUCTUKAY CIYKUT
OCHOBO# JIIs1 pOPMUPOBAHUS HABBIKOB pa0OTHI ¢ MH(MOpMALIUEH: OT YTCHHS U
HWHTEpIpeTay HHGOPMAIIMH, MPECTaBICHHON B TaOIMIIaX, HA AMarpaMMmax U rpadukax, 10
cOopa, IpeICTaBICHHS U aHAIHM3a TAHHBIX C HCIIOJIb30BAHIEM CTATUCTHYCCKHUX
XapaKTePUCTHK CPEIHUX U pacceuBaHus. PaboTas ¢ maHHBIMU, 00yUaIOLIUECs ydaTcs
CUMTHIBATh M HHTEPIIPETUPOBATH JIAHHBIC, BBIIBUTATh, ApT'YMEHTUPOBATh U KPUTUKOBATh
MPOCTEHINNE TUIIOTE3bI, PA3MBIIUIATH HaJ (GaKTOpaMH, BBI3BIBAIOITUMU U3MEHYMBOCThD, U
OIICHUBATH WX BJIUSHUE HA PACCMATPUBAEMBbIC BEJIMUUHBI U TIPOLIECCHI.

HMHTynTHBHOE NPEACTABICHUE O CIIy4aliHONW N3MEHYMBOCTHU, UCCIIEOBAHNE
3aKOHOMEPHOCTEN U TEHACHIIUI CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM JJI1 H3yYEHHUs TEOPUHU
BEpPOATHOCTEM. boJblIoe 3HaYEeHNE UMEIOT NIPAKTUYECKUE 3aJaHusl, B YACTHOCTH OIIBITHI C
KJIACCHYECKUMH BEPOATHOCTHBIMU MOJEIISIMH.

[ToHsiTHE BEpOSITHOCTH BBOJUTCS KaK Mepa MpaBaonoo0us ciydailHoro coositus. [lpu
M3YyYEHUH y4eOHOro Kypca o0yyaromuecs: 3HaKOMATCS C MPOCTEHITMMH METOAAMU
BBIYMCIICHHS BEPOATHOCTEH B CIy4YalHBIX YKCIIEPUMEHTAX C PABHOBO3MOKHBIMU
JJIEMEHTAapPHBIMUA UCXOAAMHU, BEPOSATHOCTHBIMU 3aKOHAMM, ITO3BOJIAIOIIMMU CTABUTh U PEIIAThH
0oJee cioxHble 3aaun. B yueOHbINM Kypc BXOAST HadallbHbIE PEACTABICHUS O CIIyYaiHbIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yueGHOro Kypca OCyIIecTBIseTCs 3HAKOMCTBO 00YYaIOIIUXCsl C MHOXKECTBAMU U
OCHOBHBIMH OITEpallUsIMUA HAJl MHOKECTBAMH, PACCMATPHUBAIOTCS IPUMEPBI IPUMEHEHHUS IS
peleHus 3a/1a4, a TaKXKe UCIOIb30BaHUA B APYIHMX MaTEeMaTHUECKUX Kypcax U yd4eOHBIX
npeameTax.

B 7-9-x kmaccax usydaercst yaueOHbIN Kypc «BeposTHOCTb U CTATUCTHKA», B KOTOPBIA BXOAST
paznensl: «I[IpencraBiaeHune NaHHBIX U ONMUcaTeNbHas CTaTUCTHKAY, «BeposTHOCThY,
«OneMeHThl KOMOMHATOPUKHY, «BBeZieHne B Teopuio rpadoBy.

Ha uzydenue yueGHOro Kypca «BeposTHOCTb U cTatucTikay otBoautcs 102 vaca: B 7-M
kiacce — 34 gaca (1 gac B Hemesro), B 8-m kiacce — 34 gaca (1 gac B Hezienio), B 9-M Kiacce —
34 yaca (1 vac B HeneIO).

JJis peau3anuy mporpaMMBbl HCITOJIB3YIOTCS YICOHUKH, JOMYIIEHHBIC K HCITOJIb30BAHHIO
IIPU peaTn3alyy UMEIONIUX FOCYIapCTBEHHYIO aKKpPEeIUTALNI0 00pa30BaTEbHBIX MPOTrPaMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOT'O OOIIETO, CPEeIHEro 00IIero 00pa3oBaHus OPTaHU3aAUSIMH,



OCYILIECTBISIOUIMMHU 00pa30BaTEIbHYIO NEATENbHOCTh, MPUKa30M MUHIPOCBEIIEHUS OT
21.09.2022 Ne 858:

e MaremaTtuka. BeposaTHOCTb U cTaTucTHKA: 7—9-€ Ki1acChl: 0a30BbIil yPOBEHb:
yueOHUK: B 2 yacTsx; 1-oe u3nanue / Boicotkuii U.P., Smenko U.B.; mox pe.
Smenko U.B., Akunonepnoe o6miectBo «M3marenbctBo "TIpocsemienne’y

DNeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, IONYIIEHHbIE K HCIIOJIB30BaHUIO TIPU peaiu3aiiiu
MMEIOIIUX FOCYIapCTBEHHYIO aKKpeIuTauo 00pa3oBaTebHbIX IPOrpaMM HavyajabHOTO

00111eT0, OCHOBHOTO O0IIET0, CpeIHero o0miero oopa3oBanus mpukazoM MUHIPOCBEIICHUS
ot 04.10.2023 Ne 738:

e BepostHocTs 1 cratuctuka, 7 kinace, DI'AOY IO «Akagemuss MUHIIPOCBEIICHUS
Poccuny;

e BeposiTHOCTE U cTaTrcTHKa, 8 Kitace, DTAOY JII1O «Akagemusi MUHIIPOCBEIICHUS
Poccuny;

e BepostHocTs u cratuctuka, 7 kinace, DI'AOY IO «Axanemus MuHnpocBeieHus
Poccumy.

Conep:xanue yueOHOro npeamera

-1 Kjace

[IpencraBneHne TaHHBIX B BUAE TaOJIUII, AMAarpaMM, rpaMKoB. 3aroHeHne TabJIHIl, YTCHHUE
U MOCTpOCHUE TruarpamMm (CTOJOMKOBBIX (CTOI0YATHIX) M KPYroBbIX). UTeHne rpadukos
peaNbHBIX MpoIieccoB. M3Bneuenne nHGopmManuy U3 quarpaMM 1 TaOJIuI, UCTIONB30BaHUE U
UHTEpIIpETaIUs TaHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpeiHEE apupMeTHIecKoe, MeuaHa, pa3Max, HauboJbliee u
HauMeHbIIIee 3HaUYeHUsI Habopa YHCIOBBIX AaHHBIX. [[pruMepsl cinydaitHOW N3MEHYUBOCTH.

CryuaitHblii SKCTIepUMeHT (OTIBIT) U Cily4aiiHoe coObIThe. BepositTHoCTh 1 yactoTa. Ponb
MaJIOBEPOSATHBIX U MPAKTHUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIC U B 001IecTBe. MOHETa 1
WrpajbHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepmmna, pedbpo. Ctenens BepmuHbl. Ynciio pedep 1 cyMMapHas CTETICHb BEPIIIHH.
[IpencraBnenue o cBsazHocTu rpada. Lenu u ket [Tytu B rpadax. O6xon rpada (3iinepos
nyTh). [IpeacraBinerne 06 oprueHTHpPOBAaHHOM rpade. Pemierre 3a1au ¢ moMoIpio rpados.

8-i1 Ki1acce
Hpe,Z[CTaBJ'IeHI/Ie JAHHBIX B BUJIC Ta6J'II/IL[, ,I[I/Ial"paMM, Tpa(bI/IKOB.

MHO)€eCTBO, 3JIEMEHT MHOKECTBA, TOAMHOKECTBO. Oniepaiuy HaJl MHOKECTBAMH:
o0BeIMHEeHne, TIepecedeHue, ononHenue. CBoicTBa onepanuii HaJa MHOKECTBAMHU:
MEePEMECTUTEIBLHOE, COYETATEIbHOE, PaClIpeeIuTeIbHOE, BKIOUeHUs. cnonb30Bane
rpadUuecKOro MpeACTaBICHUS MHOKECTB JJIsl OMMMCAHUS PEATbHBIX TIPOIIECCOB U SBICHHUIH,
IPYU PENICHUH 3a7a4.



N3mepenue paccenBaHus AaHHBIX. Jlucriepcus U CTaHAAPTHOE OTKIOHEHUE YUCIOBBIX
HabopoB. JlmarpaMma paccenBaHwsI.

DneMeHTapHbIe COOBITHSI CITydaiftHOTO onbITa. Ciy4yaiiHbie cCOOBITHS. BEpoATHOCTH COOBITHH.
OnBITH ¢ PABHOBO3MOXHBIMHU JJIEMEHTAPHBIMU COOBITUIMU. Cry4daiiHblii BEIOOp. CBS3b
MEX1y MaJIOBEPOSTHBIMU U MIPAKTUYECKH IOCTOBEPHBIMU COOBITUSMHU B MIPUPOJIE, OOIIECTBE
Y HayKe.

HepeBo. CBoiicTBa 1€pEBbEB: €AMHCTBEHHOCTH ITyTH, CYIIECTBOBAHNE BUCSIUCH BEPIINHBI,
CBSI3b M@Ky YMCIIOM BepIINH U ynciioM pedep. [IpaBuno ymHoxenus. Pemenne 3amau ¢
MIOMOIIIBIO TpadoB.

[TpoTuBononoxHBIe COOBITHA. InarpamMmma Dittepa. O0beIMHEHUE U TIEpeceUeHUEe COOBITUH.
HecoBmectHble coObiTus. DPOpMyIia ClI0KEHUS BEPOATHOCTEHN. Y CIIOBHAsE BEPOATHOCTb.
[IpaBuio ymHoxxenus. HezaBucumelie coobiTus. [IpeacraBienue skcriepruMeHTa B BUE
nepesa. Pemenue 3ana4 Ha HAX0XKACHUE BEPOATHOCTEN C IIOMOIIBIO JIEPEBA CIIy4alHOT O
SKCIEPUMEHTA, JuarpamMmm Jujepa.

O-i1 KJi1ace

Cunyc, kocunyc, TaureHc yrioB ot 0° qo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIECTRO.
dopMyIibl TPUBEACHUS.

Pemenne tpeyrosnbHUKOB. TeopeMa KOCHHYCOB U TEOpEMa CHHYCOB. Penienne npakTuuecKux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpaszoBanue momobust. [logo6re cOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema o mpou3BeIEHUH OTPE3KOB XOP/I, TEOPEMBI O IIPOU3BEICHIUH OTPE3KOB CEKYIIUX,
TeopeMa 0 KBaJpaTe KacaTelbHOM.

BeKTOp, JJIMHa (MOI[y.TIB) BCKTOPA, COHAIIPABJICHHBIC BEKTOPBI, IIPOTUBOIIOJIOKHO
HAITpaBJICHHLIC BEKTOPLI, KOJVIMHCAPHOCTL BEKTOPOB, PABCHCTBO BEKTOPOB, ONCpallvi HAL
BCKTOpPAMHU. Paznoxenue BCEKTOPA IO ABYM HCKOJIJIMHCAPHBIM BEKTOPAM. KOOp)II/IHaTBI

BCKTOpaA. CKaJmpHoe IMMPOU3BCACHUC BEKTOPOB, IPUMCHCHHUEC JIA HAXOXKIACHUA JJIMH U YIJIOB.

JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH. Y paBHEHUS IIPSIMOM M OKPY>KHOCTH B KOOpAUHATAaX,
[IEPECCUCHUE OKPYKHOCTEN U NPAMBIX. METO KOOPAUHAT U €ro IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKY. [[TMHA OKpYKHOCTH. [ panycHas u paguanHas Mepa yria,
BBIYMCIICHHE JUIUH AYT OKpYyXHOCTeH. [Imomanp kpyra, CeKTopa, CErMeHTa.

JIBHKEHUS TJIOCKOCTH U BHYTPEHHHE CUMMETPHH QUTYp (dJIeMEHTapHbIE IPEACTABICHHUS).
[TapamnensHblil nepenoc. I1oBopoT.

IlnannpyemMble pe3y/ibTaThl OCBOCHUS POTPAMMbI

JINYHOCTHBIE Pe3yJIbTAThI

JIn4HOCTHBIE pe3yIbTaThl OCBOECHHS NMPOrpaMMbl ydeOHOTro Kypca «BeposTHOCTh 1
CTaTUCTHUKA» XapaKTEPU3YIOTCH:



1) naTpuoTnyeckoe BOCIUTAHHE:

IIPOSIBJICHUEM UHTEpECa K IIPOLIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH, LICHHOCTHBIM
OTHOILIEHUEM K JOCTHKCHHUSIM POCCUMCKMX MAaTEMaTHUKOB M POCCUNCKON MaTeMaTHYECKOU
IIKOJIBI, K HCITOJIb30BaHMIO ATHX JOCTHKEHUHN B IPYTHX HayKaX U MPUKIATHBIX chepax;

2) I'PaKIAHCKOEC U TYXOBHO-HPABCTBCHHOC BOCIIMTAHHUE!

TOTOBHOCTBIO K BBITIOJHEHUIO 0053aHHOCTEH IpakJaHHHA U pealln3alliy ero Ipas,
MIpPE/ICTaBJICHUEM O MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TIMUHBIX CTPYKTYP,
SIBJICHUH, IPOLIEAYp IPaXKIaHCKOTo oduiecTBa (Harpumep, BEIOOPHI, OPOCH), TOTOBHOCTBIO K
00CYXKIEHUIO ATHUECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JTOCTHXKEHUN
HayKH, OCO3HAaHHEM BaKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIUIIOB B AEITEILHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTaHOBKOM Ha aKTMBHOE y4acCTHE B PELICHUM NTPAKTUYECKUX 3a]1a4 MaTeMaTH4YECKON
HaIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MaTEMATUYECKOTO 0Opa30BaHUsI Ha IPOTSKEHUU
BCEH JKU3HU /111 yCIIEITHOH NpodeccHoHaNbHOM NesITeIbHOCTH U Pa3BUTUEM HEOOXOAMMBIX
YMEHH, OCO3HAHHBIM BBIOOPOM U IMOCTPOECHUEM UHIMBUYaIbHONU TPAECKTOPUH 00pa30BaHUs
Y J)KU3HEHHBIX [JIAHOB C yYETOM JINYHBIX HHTEPECOB M OOLIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE!

CIIOCOOHOCTBIO K AMOIIMOHATBHOMY U 3CTETUYCCKOMY BOCTIPUSATHIO MAaTEMATHICCKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCyKIECHUN, YMEHUIO BUJETh MATEMaTHYECKHE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OpI/IeHTaL[I/Ieﬁ B JACATCIBHOCTH Ha COBPCMCHHYIO CUCTCMY HAYUHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUA YCJIOBCKA, IPUPOIbI 1 06HI€CTBa, IIOHUMaHHEM
MaTeMaTH4YeCKOMH HAyKH Kak C(i)epBI YeJIOBEUYECKOM ACATCIIBHOCTH, 3TAIIOB €€ PAa3BUTUSA U
SHAYUMOCTH JIA pa3BUTUA HUBUIIU3AlUH, OBJIAICHUCM A3bIKOM MAaTECMATUKH U
MaTeMaTH4YeCKOMH I(y.]'[LTypOﬁ KakK CpeACTBOM IMO3HAHUA MHPA, OBJIAICHUEM HpOCTefIIHI/IMPI
HaBBIKaMU HCCHGHOB&TGHBCKOﬁ JCSTCIBbHOCTH,

6) puszuueckoe BocnuraHue, popMHpPOBaAHHE KYJIbTYPHI 3/10POBbsSI H IMOLHOHAIHLHOTO
Os1aromosyqusi:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbsI, BEACHUS
3I0pOBOT0 00pa3a sku3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OT/bIXa, peryispHas Gpusnueckasi aKTUBHOCTD), C(OOPMUPOBAHHOCTHIO HaBbIKa pedIICKCHH,
MIPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY M TaKOro e MpaBa JAPYyroro 4yeioBeKa,

7) 3x010rn4YecKoe BOCIIMTAHME:!

OpHEHTAaIleH Ha MPUMEHEHHE MaTeMAaTHUECKUX 3HAHUH [T peleHHs 3a/1a4 B 00J1aCTH
COXPAaHHOCTH OKPY)KaIOH_[eI\/'I CpEAbl, IJIAHUPOBAHUA MMOCTYIIKOB U OLICHKHU X BO3MOXXHBIX
MOCJIEACTBHUM [Tl OKPY’KAIOIIEH cpe/ibl, 0CO3HAHNEM TT00ATLHOTO XapaKTepa

HKOJIOTMUECKUX MPOOJIEM U MyTeH UX pelIeHHUs,;

8) amanTanus K H3MEHAIOUIMMCS YCJIOBHSIM COIUAILHO M MPUPOIHON Cpeabl:



TOTOBHOCTBIO K JICCTBUSM B YCJIOBHUSX HEOMPEIEICHHOCTH, MTOBHIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO JeATEIbHOCTh, B TOM YUCJIE YMEHHE YUUTHCS Y
JIPYTHUX JIIOJICH, TPUOOpETaTh B COBMECTHOM ACSITEIHPHOCTA HOBBIC 3HAHUSI, HABBIKH 1
KOMIIETCHIIMHU U3 ONBITA IPYTHUX;

He00XO0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM yucie GOpMyIHpPOBATh UJIEH,
MTOHSTHSI, TUTIOTE3bI 00 00BEKTaX U SBJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATH
neUIUTBHl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE,

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLIHI KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUs U ICHCTBHS,
(GhopMyIMpOBaTh U OLICHUBATH PUCKU U MOCIEICTBUA, (POPMUPOBATH OIIBIT.

MeTanpeaMeTHbIe pe3yJibTaThI
IHo3naBaTebHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eiCTBUS
Ba3oBble JJornueckue neiicTBUA .

e BBISBISITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTHYECKUX
00BEKTOB, MOHATUH, OTHOLIEHUI MKy MOHATHIMH, (DOPMYIHPOBATH
oTpesieNIeHUs] IOHIATHUH, YCTAaHABIMBATH CYIIIECTBCHHBIN MPU3HAK KJIaCCU(UKAIIHH,
OCHOBaHUS /ISl 0000IIEHUS U CPAaBHEHHUSI, KPUTEPUH ITPOBOIMMOIO aHAJIN3A;

e BOCIHPHUHUMATh, (GOPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKICHHUS. YTBEPAUTEIHHBIC
U OTpUIIATEeNbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

e BBISBIISITh MATEMATHUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B
dakTax, TaHHBIX, HAOIIOJCHUAX U YTBEPKICHUX, IpejiaraTh KpUTepuu A
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTHUBOPEUYUH;

e JI€NIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIHOUYECHUH, YMO3aKIIOUECHHUI IO aHAJIOTHH;

e pa3bupaTh J0Ka3aTEIbCTBA MATEMATHYECKUX YTBEPXKACHHM (MIPSIMbIE U OT
MPOTHBHOT0), IPOBOUTH CAMOCTOSATEIILHO HECIIOKHBIC JOKA3aTEIbCTBA
MaTeMaTHu4ecKux (akTOB, BBICTPAUBATh apTyMEHTAIINIO, TPUBOAUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHNS;

e BBIOHpATh CIOCOO pereHus yueOHoM 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB
petieHus1, BEIONpaTh HanOoJIee MOIXOIAIIUN C yY€TOM CaMOCTOATEIHEHO
BBIZICJICHHBIX KPUTEPUER).

Ba3oBble ncciiefoBaTe/LCKHe AeiiCTBUA.

e HCIMOJB30BaTh BOMPOCHI KAK UCCIEIOBATENLCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh BONPOCH], (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JJaHHOE, ()OPMUPOBATH TUTIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIUIO, MHEHUE;

e TIPOBOJUTH MO CAMOCTOSITENILHO COCTABJICHHOMY TIAaHY HECJIOKHBINA AKCIIEPUMEHT,
HEeOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBICHUIO 0COOEHHOCTEH MAaTEMaTHIECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXY COOOH;

e  CaMOCTOATENIBHO (hOPMYIUPOBATH 0OOOIIEHHS M BBIBOJIBI IO PE3yIbTaTamM
MPOBEJICHHOTO HAOIOICHUS, UCCIIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB M O0OOIIECHNUIA;

e TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh
MPEIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBHUSX.

Paborta ¢ unopmanmeii:



e BBIABIIATH HEAOCTATOYHOCTh U U30BITOYHOCTh HH(POPMAIIMH, TaHHBIX,
HEOOXOUMBIX JJISl PEIICHUS 3a0a4u,

e BBIOMPAThH, AHATU3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETHPOBATH
WH(OPMAIIHIO Pa3IMYHBIX BUIOB U (DOPM IMPEICTABICHHUS,

e BBIOMpPATH hOpMY IpecTaBICHUS HHOOPMAIIMK U WILTIOCTPUPOBATH peliacMble
3a/1a4¥l cCXeMaMH, uarpaMMamMu, HHOU TpaduKoil 1 UX KOMOWHAIUSIMU,

e OILICHUBAThH HAJICIKHOCTH MH(DOPMALIUU IO KPUTEPHSIM, MTPEITIOKEHHBIM YUUTEICM
win chopMyITHPOBAaHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe eiiCTBHS .

BOCIIPUHUMATh U (YOPMYIUPOBATH CYXk/AEHUS B COOTBETCTBUHU C YCIOBHAMHU U

LEJISIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)XXKaTh CBOIO TOUKY 3PEHMUSI B
YCTHBIX M MMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PEIIECHUs 3a/1a4H,
KOMMEHTHPOBATh IIOJYyYEHHBIN pPe3yibTar;

e B X0J€ 00CYXXIECHHUs 3a7aBaTh BONPOCHI 10 CYLIECTBY 00CYXIaeMOI TEMBI,
po0JIeMbl, pelaeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HALIEJICHHbIE Ha TIOUCK
pEeLLIeHHMs], COITOCTABIISITh CBOU CYKACHUS C CY)KICHUSAMHU APYTHX YYaCTHUKOB
nuarnora, 0OHapy>KMBaTh pa3IMyue U CXOJICTBO MO3HINN, B KOPPEKTHOU dopme
(dbopMynHUpoBaTh pa3HOIIACUs, CBOM BO3PAXKEHUS,

e TPEICTABIATH PE3YJbTAThl PELLICHUS 3aau, SIKCIIEPUMEHTA, UCCIIEI0BaHus,
IPOEKTa, CAMOCTOSITENILHO BEIOUPATh (hopMaT BBICTYIIJICHUS C YUETOM 3aj]1a4
IPE3EHTALUU U OCOOEHHOCTEN ayIUTOPUH;

e TIIOHMMATh U UCIOJIb30BATH IPEUMYIIIECTBA KOMAaHIHON U MHANBUIYAIIbHOU pabOThI
IIPU pEIIeHNU yYeOHbIX MaTeMaTHUYECKHX 3a/1a4;

e IPUHUMATh LI€Jb COBMECTHON JAEATEIbHOCTH, INIAHUPOBATH OPTaHU3ALUIO
COBMECTHOH pabOThI, pacpeieisTh BUIBI padOT, JOTOBAPUBATHCS, 00CYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS! HECKOJIBKHX JIFOJICH;

e y4acTBOBATh B IPYIIOBHIX (opMax paboThl (00CYKICHHUS, 0OMEH MHEHUSIMH,

MO3TOBBIC IITYPMBI | JIP.), BBITIOJIHSITH CBOK 9aCTh paOOTHI M KOOPAUHUPOBATH

CBOM JICHCTBUS C IPYTUMU YJI€HAMH KOMaH/[Ibl, OLICHUBATh KaueCTBO CBOET0O BKJIaja

B OOIIMI MPOJYKT MO KpUTEPUSIM, C(HOPMYITHUPOBAHHBIM YUaCTHUKAMHU

B3aUMO/ICVCTBUS.

PeryasiTuBHbIE YHHBepPcaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranusanms:

e CaMOCTOSITENILHO COCTABJISATH IUIaH, aITOPUTM PEIICHHUs 3a1aun (MM ero 4acTh),
BbIOHpATh CIIOCOO PELIEHUS C YUETOM UMEIOIINXCS PECYpCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILIEHUH C
y4€TOM HOBOI MHQOpMAaIIHH.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJJIEKT .

e BIAJETh CIOCOOAMU CAaMOTIPOBEPKH, CAMOKOHTPOIIS TIPOIecca U pe3yabTaTa
peIIeHns MaTeMaTHIeCKOH 3a1auu,

e TPEABUACTH TPYJHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEIICHUH 3a]a4H,
BHOCHUTHb KOPPECKTUBEI B JCATCIbHOCTh HA OCHOBC HOBBIX O6CTO${TGJ'H)CTB,
HalJICHHBIX OIMMOOK, BBISIBICHHBIX TPYTHOCTEH;

e OLCHUBATH COOTBCTCTBHUE PE3YyJibTaTa ACATCIBHOCTH IIOCTaBJIICHHOU el n
YCJI0BUSAM, O6’b$ICH$ITb MNPUYIKUHBI DOCTHKCHUSA NI HCAOCTUIKCHUSA LICJIN, HAXOAUTDh
omuOKy, AaBaTh OIEHKY IPUOOPETEHHOMY OTIBITY.



HpenMeTHme pe3y.]'IbTaTbl
7-1 kiaacce

K koH1y 00y4yeHus B 7-M kJ1acce 00y4JaroUuiics MOIYyYUT CIAEAYIOUINE PEAMETHBIE
pe3yJIbTaThI:

YuraTh nH(MOPMAIHIO, IPEJCTABICHHYIO B TA0IUIAX, HA JUarpaMMax, peICTaBIATh JaHHBIC
B BHjI€ TaOJIKII, CTPOUTH AUarpamMMbl (CTOI0UKOBBIE (CTOIOUYATHIE) U KPYTOBBIE) 10 MaCCHBAM
3HAYEHUI.

OnuceiBaTh U UHTEPIIPETUPOBATH PEANIbHBIC YUCIIOBbIE JaHHbIE, IPECTABICHHBIC B
TabIuIaxX, Ha AUarpaMMax, rpadukax.

Hcmonn3oBaTh JJIA OTUCAHUS JaHHBIX CTATUCTUYCCKUEC XaPAKTCPUCTUKU . CPECIHEC
apH(bMeTquCKOG, MEIMUaHa, HauOobllIee 1 HAMMEHbBIIIEE 3HA4YCHH:, pa3sMax.

Wmets npeacTaBineHne o Cry9aifHOW M3MEHYMBOCTH Ha MPUMEPax IIeH, PU3NIECKUX
BEJIMYHH, aHTPOIIOMETPUUYECKUX JAHHBIX, UMETh IIPEACTABICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

8- KJace

K koHIy 00y4eHus B 8-M KJjacce 00y4JaroImUics MOIYYUT CISAYIOIUE TPEIMETHBIE
PE3YNbTaThI:

N3Bnekars u npeoOpa3oBbIBaTh MHPOPMAIIHIO, TIPECTABICHHYIO B BH/I€ TaOIHII, IUarpamm,
rpaduKoB, MIPEICTABIATH JaHHBIC B BUJIE TaOJHII, JUarpamMmm, rpadukos.

OnuceIBaTh JaHHBIE C IOMOIIBIO CTATUCTUYECKHUX MTOKA3aTeNe: CpeTHUX 3HAYECHUHN U Mep
paccenBanus (pa3Max, TUCIIEPCHS U CTaHAAPTHOE OTKIIOHCHHUE).

Haxoauth 4acTOThI YUCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHH, B TOM YHUCJIE IO PE3yJIbTaTam
M3MepeHUil 1 HaOII0IeHU .

HaXOI[I/ITI) BEPOATHOCTHU CHy‘l&fIHI:IX COOBITHH B OIIbITaX, 3HAasA BEPOATHOCTHU BJICMCHTAPHBIX
CO6BITPII>1, B TOM YHCJIC B OIIbITAX C PABHOBO3MOKHBIMHU 3JICMCHTAPHBIMHA COOBITUSIMH.

Hcnonb3oBatk rpaduyeckue MOJEIH: JEPEBO CIYIAHOTO IKCIIEPUMEHTA, THarPaMMBI
Ditnepa, yucaoBas npsimas.

OHepI/IpOBaTI) IMOHATUAMU. MHOKECTBO, IIOAMHO>KECTBO, BBIINIOJIHATE ONICpALIUM HA
MHO>XXCECTBaMMU. O6’bC,Z[I/IHCHI/IG, NepeCcCUCHUC, NOIMMOJIHCHUC, IICPCUNUCIIATD 3JICMCHTBI
MHOXECTB, IPUMCHATH CBOMCTBA MHOKECTB.

Hcnonb30Bathk rpadguueckoe NpeCcTaBIeHne MHOXKECTB U CBA3€H MEXy HUMH JUIS
OIMCaHUs MPOLIECCOB U ABJIEHUH, B TOM YHCJIE NPU PELICHUH 3a/1a4 U3 APYTUX YIeOHBIX
IIPEAMETOB U KypCOB.

9-i1 ki1ace

K koHIry 00y4enus B 9-mM KJjacce 00y4yaromuiics MOIydUT CISAYIOIUE PEAMETHbIE
PE3yNbTaThI:



W3BnekaTh 1 mpeoOpa3oBhIBaTh HHGOPMAIIHIO, IPEACTABICHHYIO B Pa3IMYHBIX HCTOYHUKAX B
BUJIE TaOIHII, TUarpamMmm, rpaduKoB, MPEACTABIATh JAHHBIE B BUIE TAOIUII, TUarpaMM,
rpaduKoB.

Pemrats 3aa4u OpraHn30BaHHbBIM HGpGGOpOM BApHUAHTOB, a TAKKC C UCIIOJIb30BAHNUCM
KOM6I/IHaTOpHBIX IIpaBHUI 1 METOO0B.

Hcnons3oBaTh onrcaTelIbHBIE XapaKTEPUCTHUKU IJIA MaCCHUBOB YHUCJIOBBIX JaHHBIX, B TOM
YUCJIC CPCAHMEC 3HAUCHUA U MCPBI paCCCUBAHUA.

Haxoautb 4acToThl 3HAUEHHUI U YaCTOTHI COOBITHSA, B TOM YHCIIE MOJIb3YSCh PE3yJIbTaTaMu
MIPOBEACHHBIX U3MEPECHHUI 1 HAOJIOICHUH.

HaxoauTp BEpOSITHOCTH CITy4ailHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM YHCIIE B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPHSIX UCIIBITAHUH J10 IEPBOT0 yCIexa,
B CEpUSX UCIBITAaHUN bepHyium.

Nmets npeacrasineHue o CiydailHOW BEJIMYMHE U O PACIPENEIICHUH BEPOSTHOCTEN.

Hmetsb nmpeacTaBiaeHue o 3aKoHe OOJIBIINX YUCEN KaK O IPOSIBIEHUU 3aKOHOMEPHOCTH B
CITy4aifHOM M3MEHYUBOCTH M O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOJIE M OOIIECTBE.

TemMaTu4eckoe NJIAHUPOBAHUE

7-# KJIace
e HaunmenoBann | KosimuecTBo yacoB
11/_ € pa3esioB u JJexkTpoHHblie (MppoBbIE)
TeM Beer | Kontpoannpl | IIpakTHYeCKH | ogpazoBaTebHbIC pecypebl
I HporpaMMl)l 0 (Y paﬁOTbl (Y paﬁOTbl
bubmorexka PI'C «Mos
1 [IpencraBnenu 7 5 mkoja» — lesson.academy-
€ TAHHBIX content.myschool.edu.ru/02.4/
07
BepositHOoCTh M cTaTucTHKA, 7
2 OnucarenpHast 8 1 kinacc, DI'AOY AI10
CTaTUCTHKA «AxageMus
Munnpocseunienus Poccun»
3 Cnyuaitnas 6 1 bubmuoreka ®I'UC «Mos
M3MEHYHUBOCTh [IKOJIa
Beenenue B
4 |reo HHIO 4 Bbubmmorexa PI'UC «Mos
rpaE)OB [IKOJIa
BepositTHOCTB 1
5 qacToTa 4 1 Bbubmmorexa PI'UC «Mos
CIIy4aifHOTO IIKOJIa)
COOBITHS
6 O06001IeHME, 5 5 bu6anorexa ®I'UC «Mos

cucreMaTu3anu

IIKOoJIa»




s 3HAHUN

OBIIEE

KOJIMYECTBO

YACOB IIO 34 2 °

[MPOIT'PAMME

8-i1 kJ1ace

Ne Haumenoanu | KosimuecTBO 4acon

11/_ € pa3aesioB u DuekTponHbie (udpoBbIe)
TeM Beer | Konrpoabnel | IIpakTHYECKH | ogpazoBaTe/ibHbIE pecypehl

" | nporpammer | © e paéoTsl e paéoTsl
ToBTopeHIe bubmuorexa ®I'NUC «Mos

L v F7)-ro 4 mkoay — lesson.academy-
Kﬁcca content.myschool.edu.ru/02.4/

08

OmnucarenpHas BeposTHOCTh 1 cTaTUCTHKA, 8

2 CTaTUCTHKA. 4 knacce, DI'”AOY JI10
PacceuBanue «Axanemus
JTAHHBIX Musrnpocsernienus: Poccumny

bu6mmorexa ®IT'UC «Most

3 | MuoxecTBa 4 Koy

4 ?;g;;ggﬁ;h 6 1 bubnuorexa ®I'NC «Mos
coOBITHS Hrona»

5 ITS:OGH;;HG B 4 bubnuorexa ®I'NUC «Mos
rpaE)OB IKOJIa

6 Crny4aiiabie 8 bubnuorexa ®I'NUC «Mos
COOBITUSA IKOJIa

7 Siiiﬁ;f;; ul a4 2 bubmuorexa ®I'UC «Mos
sl 3HAHU U : HKona»

OBIIEE

KOJIMYECTBO

YACOBIIO 34 2 !

I[MTPOIT'PAMME

O-i k1ace

e HaumenoBanu | KosimuecTBo 4acoB

11/- € pa3aesioB U DuiekTpoHHbIe (UG poBbIE)
TeM Bceer | Konrpoannel | [IpakTHYECKH | gGpasoBaTeabHbIe pecypebl

" | nporpammer |0 e padoThI e padoThI

1 |IloBTOpeHue 4 bubmuorexa ®I'NUC «Mos




Kypca 8-ro mkoja» — lesson.academy-
Kjacca content.myschool.edu.ru/02.4/
09
S EMEHTLL BepositHOCTB M cTaTucTHKa, 9
knacc, ®DI'AOY JI10
2 | KOMOMHATOPHUK 4
«AxameMus
u
Munnpocsenienust Poccuny
3 ['eomeTpuyecka 4 bubmuorexa ®I'UC «Mos
sl BEpOSITHOCTh LIKOJIa
4 Wcnbrranus 6 bu6nuorexa ®I'UC «Mos
bepnynu LIKOJIa»
5 CnyuaitHas 6 bubnmnorexa ®I'UC «Mos
BEJIMYMHA IIKOJIa»
6 O06006111EHNE, 10 bubmuorexa PI'UC «Mos
KOHTPOJIb HIKOJIa
OBIIEE
KOJIMYECTBO 34
YACOB IIO

[TPOT'PAMME




