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PaGouyasi nporpamma y4e0HOro kKypca «BeposiTHOCTb M CTATHCTHKA» I 7—9-X KJIACCOB

NMoacHUTenbHana 3anUcCKa

Pabouast mporpamMma ydeOHOT0 Kypca «BeposTHOCTh M CTaTUCTHKA» HA YPOBEHH OCHOBHOT'O
obmero oobpazoBanus st odyqaromuxcst 7—9-x kitaccoB MbBOY OOIII Ne8 pazpaborana B
COOTBETCTBUH C TPEOOBAHUSMMU:

o  ®epaepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e mpukaza MunnpocsemeHus oT 31.05.2021 Ne 287 «O0 yrBepxkaeHuU deaepaaTbHOro
rocy/1apCTBEHHOI'0 00pa30BaTebHOTO CTaHAapTa OCHOBHOIO OOIIETro 00pa3oBaHUs»;

e mpukaza MunnpocsemeHus oT 18.05.2023 Ne 370 «O0 yrBepxkaeHuu dheaepaabHOn
0o0pa30BaTenbHO MPOrpaMMbl OCHOBHOT'O O0IIIET0 00pa3oBaHUs;

e mpukaza Munnpocsemenus oT 22.03.2021 Ne 115 «O6 yrBepxkaenuu [Topska
OpraHM3alMK U OCYILLECTBICHHS 00pa30BaTEIbHOM 1€ATEIbHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IporpaMmMmaM — 00pa3oBaTeIbHBIM IPOrpaMMaM HadyallbHOTO
00111er0, OCHOBHOT'O OOIIIET0 U CPEIHET0 00IIEero 00pa3oBaHUs»;

e C(II2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKIE TPEOOBAHUS K OpraHU3aIUsIM
BOCHUTAHUS U O0YUYECHHUs, OT/IbIXa M 03JJOPOBIICHUS JIETEH U MOJIOJICHKI,
YTBEPKICHHBIX [IOCTAHOBICHUEM INIABHOT'O CAHUTAPHOTO Bpayda oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennueckrne HOpMaTUBBI U TPEOOBAHUS K 00ECTIEUEHUIO
0e30macHOCTH ¥ (1K) O€3BPETHOCTH IS YeI0BeKa (PaKTOPOB Cpeibl OOUTAHUSY,
YTBEPKICHHBIX [IOCTAHOBIICHUEM INIABHOT'O CAaHUTApHOTO Bpada oT 28.01.2021 Ne 2;

e KOHIIENIIMU PA3BUTHUS MATEMAaTUUYECKOI0 00pa30oBaHUs, YTBEPKACHHON pacopsKEHUEM
[IpaBurenscTBa 0T 24.12.2013 Ne 2506-p;

e y4eOHOrO IJIaHa OCHOBHOI'O 001Iero 00pazoBaHus, yTBEpKIeHHOro npukazom MbOY
OOLI Ne8 ot131.08.2023 Ne  «O0 yTBep»kA€HUHM OCHOBHOI 00pa30oBaTeIbHOMN
MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHUY;

e (enepanbHO pabouelt mporpaMMbl yueOHOTO Kypca «BeposiTHOCTb U CTAaTUCTHKAY,
KOTOPBIN BXOJUT B COCTaB yueOHOro npeamera «MaremaTukay.

Pabouas nmporpamma opueHTUPOBaHA Ha IEJIEBbIE IPUOPUTETHI, CHOPMYIHpPOBAaHHBIC B
benepanbHO paboueil mporpaMMe BOCIIUTAaHUA U B pabouelt mporpamme Bocniutanus . MbOY
OOLI Ne8

B coBpemeHHOM 1M (PPOBOM MUPE BEPOSTHOCTh M CTATUCTHKA TPHOOPETAIOT BCE OONBIIYIO
3HAYUMOCTb KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIIOKEHHUH, TaK U X POJIM B 00pa30BaHuH,
HE00X0IUMOM KaXKIOMY 4esioBeKy. Bo3pacTaer umciio npodeccuii, npu oBiIaeHUN KOTOPHIMU
TpeOyeTcs xopoiasi 0a30Basi HOJATOTOBKA B 00JIaCTH BEPOSITHOCTH U CTATUCTUKH, TaKas
MOJrOTOBKA Ba)KHA JUISl IPOIOJDKEHUS 00pa30BaHMs U U1 YCHEIIHON MpodecCHOHANbHOM
Kapbephl.

Ka)KI[LIfI YCJIOBCK MOCTOAHHO IMTPUHHUMACT PCHICHUA Ha OCHOBC UMCHOIIUXCA Y HCTO JaHHBIX. A
JJIA 000CHOBAaHHOTO MPUHATHA PCIICHHA B YCIIOBUAX HCJOCTATKA NUJIN HU30BITKA I/IH(I)OpMaI_II/II/I
HCO6XOI{I/IMO B TOM YUCJIC XOPOILIO C(l)OpMI/IpOBaHHOe BCPOATHOCTHOC U CTATUCTUYCCKOC
MBINIJICHUCE.



HNMeHHO T03TOMY OCTPO BCTaja HEOOXOIUMOCTh CHOPMHUPOBATH Y 00YUAIOIINXCS
(YHKIMOHATIBHYIO TPAMOTHOCTb, BKJITIOUAIONIYIO B C€0s B KaUeCTBE HEOThEMIIEMOM
COCTABIIAIONICH yMEHNE BOCIIPUHIUMATH M KPUTUYECKH aHATTU3UPOBATh HHPOPMALIHIO,
NPECTABICHHYIO B PA3JIMYHBIX (OPMAX, TOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX PEaTbHbIX
MIPOIIECCOB U 3aBUCHMOCTEH, TPOU3BOIUTH MTPOCTECHUIITIE BEPOSITHOCTHBIC PACUECTHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMU MPUHIIUIIAMH cOOpa, aHAIN3a U IPECTaBICHUs
JTAHHBIX U3 Pa3IMYHBIX cep KU3HHU 00IIECTBA U TOCYJapCTBa MPUOOIIAET 00YUArOIIUXCS K
oO1iecTBeHHbIM HHTepecaM. M3yueHrne ocHOB KOMOMHATOPUKH Pa3BUBAET HABBIKU OpTaHU3AINH
nepebopa U Mo/IcYeTa YKCcila BApPUAHTOB, B TOM YHCJIE B IPUKIIAIHBIX 33/1a4aX. 3HAKOMCTBO C
OCHOBaMH Teopuu rpadoB co3gaeT MaTeMaTudeckuii GyHIaMEHT [Tt (POPMHUPOBAHUS
KOMITETEHIIM B 00J1aCTH MHPOPMATUKHU U IU(PPOBBIX TEXHOJIOTHN. [IpH M3ydeHNH CTAaTUCTHKH U
BEPOATHOCTH 000TalalOTCs MPEACTABICHUS 00YUaOIINXCs O COBPEMEHHOW KapTHHE MUPa U
METOJIaX €ro ucciea0Banus, GopMUpPyeTCsl IOHUMAaHKUE POJIN CTATUCTUKHU KaK MCTOYHHUKA
COLIMATILHO 3HAYMMOW UH(POPMAIUH U 3aKIIAJBIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIUICHHUS.

B cooTBeTcTBHH C AAaHHBIMHU LCJISIMU B CTPYKTYPC MIPOTrpaMMbI y‘Ie6HOFO Kypca «BepOHTHOCTB n
CTaTUCTHKA» OCHOBHOI'O 06Iuer0 O6pa30BaHI/IH BBIIACIICHLI CJICAYHOIIUC COACPIKATCIIbHO-
METOJHUYCCKHUE JIMHUH <<Hpe)10TaBneHHe JaHHBIX U OIMHCATCIIbHAsA CTaTUCTUKA, «BepOHTHOCTL»,

«DneMeHTbl KOMOUHATOPHUKHY, «BBeenue B Teoputo rpagoBy.

Coz[epn(aHHe JINMHUH ((HpeIlCTaBJIeHI/Ie JAaHHBIX U OIMHUCATCIIbHAsA CTaTUCTUKA) CIIYKUT OCHOBOH
JUtst GOpMHUPOBAHMS HABBIKOB paOOThI ¢ MH(POPMALIMEN: OT YTEHUS U HHTEPIIPETALIUU
uH(opMaIuu, MpeCTaBICHHON B Ta0IUIaX, HA AUarpaMmax u rpadukax, 1o coopa,
NPE/ICTAaBJICHUS M aHAJIN3a TAHHBIX C UCIIOJIh30BAHUEM CTATUCTHYCCKUX XaPAKTEPUCTUK CPEIHUX
U paccenBaHus. PaboTas ¢ JaHHBIMH, 00YYaIONIHecs y4aTcsi CYUTHIBATh U HHTEPIIPETUPOBATH
JaHHbBIE, BBIJIBUTATh, ApTYMEHTHUPOBATH M KPUTUKOBATH MPOCTEUIITNE THIIOTE3bI, PA3MBIIUISThH
HazQ q)aKTopaMI/I, BBI3BIBAIOIITMMHA U3MCHUYNBOCTDL, U OLICHUBATH UX BJIHMAHUC HA paCCMATPHUBACMBIC

BCJIMYHHBI U ITPOLECCHI.

NHTYynTHBHOE IPEACTABICHUE O CIyYallHON N3MEHUYMBOCTH, UCCIEAOBAHUE 3aKOHOMEPHOCTEN 1
TEHJICHIMI CTAaHOBUTCS MOTUBUPYIOIIEH OCHOBOM JIJISI U3YYECHUSI TEOPUU BEPOSITHOCTEN.
Bospiioe 3HaueHNE UMEIOT IPAKTUYECKUE 3a/1aHUs1, B YACTHOCTHU ONBITHI C KJIIACCUYECKUMU
BEPOATHOCTHBIMU MOJEISIMH.

[ToHsiTHE BEPOATHOCTH BBOAUTCS KaK Mepa MpaBAaonoo0us cirydaifHoro coobitus. [lpu
U3y4eHHH y4eOHOro Kypca oOydaronmecs 3HaKOMATCS ¢ MPOCTEHIINMU METOJaMU BBIYMCIICHHS
BEPOSITHOCTEN B CIIy4alHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXOaMH,
BEPOATHOCTHBIMU 3aKOHAMH, TTO3BOJISIOIIMMU CTaBUTh U pelIaTh Oosiee CI0XKHbIE 331a4u. B
y4eOHBIN KypC BXOJSAT HadallbHbIE MTPEICTABICHUS O CIyYailHbIX BEIMYMHAX U UX YUCIIOBBIX
XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca oCyIlecTBIsIeTcs 3HAKOMCTBO 00YYarOIINXCsl C MHOYKECTBaMU U
OCHOBHBIMH OTIE€pAIUsIMU HaJ MHOXXECTBAMHU, PACCMATPUBAIOTCS TPUMEPHI TPUMEHEHUS IS
peleHus 3a7a4, a TAaK)Ke UCIIOJIb30BAHUS B IPYTUX MAaTEMATHUECKUX KypcaX U Y4eOHBIX
npeaMeTax.



B 7-9-x knmaccax u3ydaercs yaeOHbIN Kypc «BeposiTHOCTh U CTAaTUCTHKA», B KOTOPBIM BXOAST
pa3aciibl: ((Hpel[CTaBJIeHI/IC JAHHBIX U OIINCATCJIbHAA CTaTUCTHUKA», <<Bep0$ITHOCTL)), «DIEMEHTHI

KOMOMHATOpUKNY, «BBenenue B Teoputo rpadoBy.

Ha n3ydenue yuebHOrO0 Kypca «BeposiTHOCTB U cTaTUCTHKa» oTBoAuTCs 102 yaca: B 7-M Kjacce —
34 yaca (1 yac B Hezienmo), B 8-M Kiacce — 34 vaca (1 gac B Hezenro), B 9-M kitacce — 34 yaca (1
Yyac B HEJETIO).

I[JISI peajim3ani NporpaMmbl UCTIOJIb3YHOTCA y‘IC6HI/IKI/I, JOMMYUICHHBIC K UCITIOJIb30BAHUIO ITPU
peam3an UMCIOIUX rOCYyAapCTBCHHYIO aKKPEAUTAIIUIO O6pa3OBaTeJ'IBHBIX ImporpamMmm
Ha4aJIbHOTI'O O6H.I€FO, OCHOBHOI'O O6IH6FO, CpEOHETO 0611161"0 O6paSOBaHI/I$I OpraHu3anusaMu,
OCYIICCTBIIAOIIUMHA 06p330BaT€J'IBHy10 ACATCIBHOCTD, IIPUKA30M MI/IHHpOCBeHIeHI/ISI oT
21.09.2022 Ne 858:

e Maremaruka. BepoaTHOCTb U CTaTUCTHKA: 7—9-€ KI1acChl: 0a30BbIi yPOBEHb: YUEOHHK:
B 2 vacTsx, 7-9 knaccel/ Beiconkwuii U.P., Sfmenko WU.B.; nox pen. SAmenko 1.B.,
Axkmmonepnoe obmiectBo «M3marensctBo "[Ipocsemienue” »;

o <>

DNEKTPOHHBIE 00pa30BaTEILHBIC PECYPCHI, TOMYIICHHBIE K HCITOJIE30BAHUIO TIPH PealTU3aluN
UMEIOIINX TOCYJapCTBEHHYIO aKKPEAUTALINI0 00pa30BaTeNIbHBIX IPOrpaMM HaYaIbHOTO OOIIIETO,
OCHOBHOT'0 00IIIeT0, CpeaHero odIero oopazoBanus npukazom MunnpocsemieHus ot 02.08.2022
Ne 653:

BepostHocTh u cTtatuctuka, 7 kiacc, ®I'AOY IO «Axkanemuss MUHIIPOCBEIICHUS
Poccuny;

BepostHocTh u cTtatuctuka, 8 kiacc, ®I'AOY HAI1O «Akaaemus MUHIpOCBELICHUS
Poccumy;

BepositHocTh 1 ctatuctuka, 7 kinacc, ®DI'AOY IO «Akanemust MuHmpocBeneHus
Poccumy;

o <,.>.

CopeprKaHue yyebHoro npeamera

7-U Knacc

[IpencraBieHue NaHHBIX B BUJIE TaOIUL], AMarpamMm, TpaguKkoB. 3aroJHEHNE TaOIuL], YTeHUE U
MIOCTPOEHHUE AUarpaMM (CTOIOMKOBBIX (CTOIOUYATHIX) M KPYroBbIX). UTeHue rpaduKoB peaabHbIX
nporeccoB. M3Bneuenne nuopmaiuy u3 guarpaMm 1 TabJInIl, HCTIOIb30BaHUE U

HHTEpIpETAllNA JaHHBIX.

OnucarenbHas CTaTUCTUKA: CpeIHEE aprUPpMETHUECKOE, MeIaHa, pa3Max, HauOoJbliee u

HauMeHbIlIee 3HaYeHHsI Habopa YHCIOBBIX NaHHBIX. [Ipumepsl ciayyailHOW N3MEHYHBOCTH.



CryqaifHbIN SKCIIEPUMEHT (OTIBIT) M ciydaiiHoe coObITHE. BeposTHOCTh 1 yacToTa. Poib
MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX COOBITHI B IpUpO/ie U B o0mecTBe. MoHeTa 1

UTPAIIbHASL KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Ctenenp BepimuHbl. Ynucno pedep U cymMMapHasi CTEIICHb BEPIIHH.
[TpencraBnenue o cBs3HOCTH rpada. Llenu u mukisl. [Tyt B rpadax. O6xox rpada (stinepon
nyth). [IpencraBiienue 00 opueHTHPOBaHHOM Trpade. Pemenue 3amad ¢ momornsio rpados.

Lo J
8-u Knacc
[IpencraBieHne NaHHBIX B BUJIE TAOJIUI], AUAarpaMM, TpapHKOB.

MHOXECTBO, SJIEMEHT MHOXECTBA, IIOJIMHOXKECTBO. Onepaniny HaJ MHO)KECTBAMH:
o0beIMHeHne, IepeceueHue, gonoaHenue. CBONCTBa onepalnii HaJy MHOKECTBAMM:
MEPEMECTUTENHHOE, COUETATEIBLHOE, paclpeieIuTeIbHOE, BKIIOUeHus. Mcnonb3oBanue
rpauIecKOro MpeICTaBICHUS] MHOYKECTB ISl OMUCAHUS PEAIbHBIX MPOIIECCOB U SBJICHUM, TIPH
pEIICHUY 3a1a4.

I/I3MepeHHe pacCcCuBaHusd JaHHBIX. [[I/ICHepCI/IH " CTaHIAPTHOC OTKIIOHCHUC YU CIIOBBIX Ha60pOB.
I[I/Ial"paMMa pacCCuBaHuA.

OneMeHTapHble cOObITHS cilyyaiiHoro onbita. CiaydaiiHbele COObITHS. BeposTHOCTH COOBITHIA.
OnbITh C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHAMU. CitydaiiHblii BIOODP. CBSA3b MEXITY
MaJIOBEPOATHBIMU U IPAKTUYECKU JOCTOBEPHBIMU COOBITUSMHU B IIPUPO/IE, OOIIECTBE U HAYKE.

Jepeso. CBolicTBa AepEBbEB: EAMHCTBEHHOCTD ITyTH, CyLIECTBOBAHUE BUCAYEH BEPILIHHBI, CBA3b
MEXJ1y YUCIJIOM BEpUIMH U unuciaoM pedep. [IpaBuio ymHoxeHus. Pemenue 3a1a4 ¢ HoOMOILbIO

rpados.

[IporuBononoxusie coObITHS. [narpamma Ditnepa. O0beTUHEHHE U TIEPECEUECHUE COOBITUH.
HecosmectHble coObiTus. DopMyina ciioKeHHs BEpOSITHOCTEH. Y ciioBHas BEposATHOCTD. [IpaBuio
ymHOXeHus. HezaBucumble coObiTust. [IpencraBnenue skcriepuMenTa B Bujie AepeBa. Pemenue
3a/1a4 Ha HAX0KJIEHUE BEPOSITHOCTEN € TIOMOIIBIO IEPEBA CIIY4alHOTO IKCIIEPUMEHTA, JuarpaMm
Oiinepa.

9-U Knacc

Cunyc, KocuHyc, TaHreHc yriaos oT 0° 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
@DopMyIibl IPUBEICHHUS.

Pemenue TpeyronsHUKOB. TeopemMa KOCHHYCOB U T€OpeMa CHHYCOB. PereHne mpakTHIecKux

3a/1a4 C UCTIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB.
[TpeobpazoBanue nogodus. [loqoOue cooTBETCTBEHHBIX IEMEHTOB.

Teopema o npou3BeACHUN OTPE3KOB XOPJI, TEOPEMBI O POU3BEACHUH OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.



Bekrop, anHa (Moyiib) BEKTOpa, COHANPaBICHHBIE BEKTOPHI, MPOTHUBOIIOJIIOKHO HalpaBIeHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIl€pallM HaJl BEKTOPAMH.
PasnoxxeHnue BekTopa 1o AByM HEKOJUIMHEApHBIM BekTopaM. KoopauHatsl BekTopa. CkanspHoe
MIPOU3BEICHNE BEKTOPOB, IPUMEHEHHE JJI HAX0XKICHUS IJIMH U YTJIOB.

JlexapToBbI KOOPAMHATHI HA IUNIOCKOCTU. Y PaBHEHUS NPSAMON U OKPYKHOCTH B KOOPIMHATAX,
[IEPECEYCHHUE OKPYKHOCTEN U IPSIMBIX. MeTO KOOpIMHAT U €r0 IPUMEHEHHUE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [{JIMHA OKpYKHOCTH. ['pajlycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH IyT OKpYykHOCTel. [lomanp Kpyra, cekropa, CerMeHTa.

JIBuKeHUsI IIOCKOCTH U BHYTPEHHUE CUMMETpUU (QUTYp (37€MEHTapHbIE IPEICTABICHUS).
[TapannensHbii nepenoc. [loBopor.

MnaHuMpyemblie pe3ynbTaTbl 0OCBOEHUSA
nporpammbl

JINYHOCTHbIE pe3ynbTaThbl

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUS POrpaMMbl y4eOHOT0 Kypca «BeposiTHOCTb 1
CTaTHCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCIUTAHUE:

IIPOSIBJIEHUEM MHTEPECA K IIPOILIOMY U HACTOALIEMY POCCUICKOM MaTEMaTUKH, LIEHHOCTHBIM
OTHOLLIEHUEM K JOCTHKEHHUAM POCCUHCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTHUECKOU
IIKOJIbI, K UCTIOJIb30BAaHUIO 3TUX JIOCTUKEHUH B JPYTrUX HayKax U NPUKIAAHBIX chepax;

2) rpaskIaHCKoOe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOTHEHHUIO 00513aHHOCTEN TpakJaHUHA U pean3aliy ero npas,
MPEJICTaBICHUEM O MAaTEMaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYD,
SIBJICHHH, TIPOIIEAYP TPaKIaHCKOTO 00IIecTBa (HampuMep, BEIOOPHI, OIIPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ’TUYECKUX MPOOJIEM, CBA3AaHHBIX C MPAKTUUECKUM MPUMEHEHHEM JTIOCTHKEHUIN

HayKH, OCO3HaHHEM BaXHOCTU MOPAIbHO-ITHYECKUX PUHIIUIIOB B ACATEILHOCTH YIE€HOTO;
3) Tpy/i0BO€ BOCTIMTAHUE:

yCTaHOBKOﬁ Ha aKTUBHOC Y4YaCTUC B PCUHICHUH IMPAKTUYCCKUX 3aaa4 MaTeMaTHIeCKOI
HAIpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTHU MaTEMATUYCCKOT' O O6p&30BaHI/IH Ha IPOTAKCHUN BCeM
KH3HHU HJId YCHCMHOﬁ HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTU U Pa3BUTUCM HCO6XOIII/IMLIX yMeHHfI,
OCO3HaHHbIM BBI60pOM U IMOCTPOCHUEM HHHHBHHY&HLHOﬁ TPACKTOPUU 06p830BaHI/ISI )51
JKU3HCHHBIX INIAHOB € YUCTOM JIMYHBIX HHTCPCCOB U OGIJ.IGCTBCHHBIX HOTpG6HOCTCﬁ,’

4) 5cTeTHYECKOE BOCITHTAHHUE:



CIOCOOHOCTBIO K SMOLMOHATILHOMY U ACTETUYECKOMY BOCIIPUSATHIO MAaTEMATUYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCcy kX AeHUH, YMEHHUIO BUIETh MATEMAaTHUYECKHE 3aKOHOMEPHOCTH B

UCKYCCTBE;
5) HEHHOCTH HAYYHOT'0 MIO3HAHMS:

OpHUEHTAIIMEH B ACSITETLHOCTH HA COBPEMEHHYIO CHCTEMY HAayYHBIX TPEJCTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIIOBEKA, IPUPOIBI M OOIIECTBA, TOHUMAHHEM
MaTeMaTHYECKON HayKH KakK C(epbl UEITOBEUSCKOU NEATEIILHOCTH, ITAMOB €€ PA3BUTHS U
3HAYUMOCTH JJIsl Pa3BUTHSI LIMBUJIM3ALIMHY, OBJIAJICHUEM SI3bIKOM MATEMATUKU U MATEMATHYECKOU
KYJIbTYpOH KaK CpeACTBOM ITIO3HAHUS MUPA, OBJIAICHUEM [TPOCTEUILIMMH HaBbIKAMHU
HCCJIEI0BATENbCKOM 1EATEIbHOCTH;

6) pusnyeckoe BocnuTanue, GOpMHUPOBaAHHE KYJIbTYPHI 310POBbSI M YMOLMOHATBLHOI0
0J1aronoJIy4us:

TOTOBHOCTBIO IPUMEHSTh MATEMATHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbsI, BEICHUS
3/10pOBOT0 00pa3a *HU3HH (30pOBOE MUTAHKE, COANTAHCUPOBAHHBIN PEXXUM 3aHATUN U OTIbIXA,
peryinsipHast pu3ndecKas akTHBHOCTB), COPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCHUH, TPU3HAHUEM
CBOETO IpaBa Ha OMKOKY ¥ TAKOTO e IpaBa IPyroro 4YeIoBeKa;

7) IKOJOIrn4eCKoe BOCIIUTAHHE:

OpUEHTAIIMEH Ha TPUMEHEHUE MAaTEMaTUYCCKUX 3HAHUMN JJI PEIICHUs 3a/1a4 B 00JIaCTH
COXPaHHOCTH OKPY>KaroIIeH Cpe/ibl, IJIaHUPOBAHUS MOCTYIIKOB U OLIEHKU MX BO3MOMXHBIX
HOCJIEACTBUM U1 OKPYKAOILEN Cpe/bl, 0CO3HAHUEM I[NI00AIbHOT0 XapaKTepa dKOJIOTHYECKUX
npo0JieM U MyTel uX perieHus;

8) ajanTanus K U3MEHSIOMIMMCS YCJIOBHSAM COLUAIBLHON U IPUPOIHOM Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEONIPEAEIICHHOCTH, MOBBIILIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO JAESTEIbHOCTD, B TOM YHCJIE YMEHHUE YUUTHCS Y IPYTUX
Jro/iel, MpHoOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3
OTIBITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHuCIie (OPMYITUpOBATh UACH,
HOHATHS, TUIIOTE3bI 00 00BEKTAX U SIBIICHUSX, B TOM YHUCIIE paHee HEU3BECTHBIX, 0CO3HABATh

neuIUTHl COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, JIaHUPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATB CTPECCOBYIO CUTYALIHIO KaK
BbI30B, TpeOYIOMINI KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUs U JeHCTBHS,
(bopMynUpOBaTh U OLIEHUBATh PUCKU U MOCIEACTBHS, HOPMUPOBATH OTIBIT.

MeTtanpeameTHblie pe3ynbTaTbl

ITo3HaBaTenbHBIC YHHBEpPCaJbHbIC y4eOHbIE 1eiiCTBHA

Ba3oBble Jjornyeckue 1eicTBYA:



e BBIABIIATH M XapaKTEPU30BATh CYNIECTBCHHBIC TPU3HAKN MATEMAaTHIECKUX OOBEKTOB,
MOHATHUH, OTHOIICHUN MEXAY MOHATUAMH, (POPMYTUPOBATH ONPEACIICHUS TOHATHH,
yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIIACCU(UKAIINN, OCHOBAHHUS JUIsI 0000IIICHIS
U CPaBHEHUS1, KPUTEPUH IPOBOIUMOTO aHAIN3A;

e BOCHpPUHHUMATH, POPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIC U
OTpHILIATENIbHBIC, €AMHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIE;

e BBIBJIATH MATEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHUSAX U YTBEP)KICHHSIX, ITpeIaraTb KPUTEPUHU JIJIs BHISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

e JIeJIaTh BBIBOJIBI C MCIIOJIB30BAHNEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIIOUEeHUH, yMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa3dHpaTh JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUH (MPsIMBIE U OT MPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIILHO HECIIOKHBIE I0OKA3aTEIbCTBA MATEMAaTHUECKUX (DAKTOB,
BBICTPAaWBATh APTYMEHTAINIO, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PAaCCYXKICHUS;

e BBIOMpATH CIIOCOO peleHns y4eOHOM 3a1a41 (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHus], BBIOUpaTh Haubosee MOAXOISIIHHA C y4eTOM CaMOCTOSTEIBHO BBICICHHBIX
KpUTEPUEB).

Ba3oBhIe uccieaoBaTeILCKUe 1eHCTBUA:

e HCMOJB30BaTh BOIIPOCHI KaK MUCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHUS,
(dbopMynupoBaTh BONPOCH], PUKCUPYIOLINE IPOTUBOPEUHE, IPOOIEMY,
CaMOCTOSITENILHO YCTaHABIMBATh UCKOMOE U JaHHOE, POPMHUPOBATH TUTIOTE3Y,
apryMEeHTHUPOBATH CBOIO MMO3UIINIO0, MHEHHE;

e TIPOBOJUTH IO CAMOCTOSITEIFHO COCTABIICHHOMY ILJIAHY HECIIOXKHBIN SKCIIEPUMEHT,
HeOO0JIBIIIOE HCCIIEIOBAHUE IO YCTAHOBJICHUIO 0COOEHHOCTEH MaTEeMaTHIECKOTO
00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOH;

e CaMOCTOSITENIbHO (hOPMYTHUPOBATH OOOOIIEHUS U BBIBOJIBI 110 PE3yJbTaTaM
MPOBEACHHOTO HAOJIOICHHUS, UCCIIEIOBAHMS, OIEHUBATH JOCTOBEPHOCTH MOJYUEHHBIX
pe3yIbTaTOB, BHIBOJIOB M 000OIICHUH;

e TIPOrHO3HUPOBATHE BO3MOXKXHOC Pa3BUTUC IMPOLICCCA, 4 TAKKE BEIIBUTATh IPCAIIOJIOKCHUA
0 €ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undgopmanueii:

e BBISIBJIATH HEAOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUH, JAHHBIX, HEOOXOAUMBIX
JUISL pelIeHUs 3aa4H;

e BBIOMpAaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIIPETUPOBATH HH(POPMAIUIO
Pa3IMYHbIX BUIOB U QOPM IpEICTaBICHMUS;

e BBIOMpaTH (OopMy MpeacTaBIeHUs MHYOPMAIMK U WILTIOCTPUPOBATH pelIaeMble 3a1a4u
cXeMaMH, uarpaMMaMu, HHOW TpapuKoi U MX KOMOMHALUSAMH;

e OLIEHMBAThH HA/IEKHOCTh MH(POPMAIIUU 110 KPUTEPHSIM, TPETIOKEHHBIM YUUTENIEM HIIN
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIE Y4eOHble 1eiicTBUA:

e BOCIIPpUHHUMATH U (I)OpMy.]'II/IPOBaTL CYKACHUA B COOTBETCTBUH C YCIIOBUAMH U LCIIAMU
O6H_ICHI/I$I, sICHO, TOUYHO, 'PaMOTHO BbIpaXaTb CBOIO TOUKY 3pCHUA B YCTHBIX U



MMUCHMEHHBIX TEKCTaX, TaBaTh MOSICHEHHUSI IO X0y PEIICHHS 33]]a4i, KOMMEHTHPOBATh
MOJTyYCHHBIH pe3ynbTaT;

e B Xo0Je 00CYX/IeHUs 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOW TeMBbI, IPOOIEMBI,
peraemMoii 3a/1auu, BRICKA3bIBATh UI€H, HAIICJICHHBIE Ha IMOMCK PELICHHS, COTIOCTABIISATh
CBOU CYXKJEHHS C CY)KICHHUSAMU JIPYTUX YYACTHUKOB IMAJIOTa, OOHAPYKUBAThH pa3inyme
Y CXOJICTBO IO3UIIHIA, B KOPPEKTHOH popme GopMyInpoBaTh pa3HOTIIACHs, CBOU
BO3PAXKCHHUS;

e TIPENCTABIIATH PE3YAbTATHI PEIICHHS 33]auH, SKCIIEPUMEHTA, UCCIICAOBAHMS, IPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (POpMAT BBICTYILICHHS C YIETOM 3a/1a4 IPE3CHTAIMH U
0CcOOEHHOCTEH ayJUTOPUH;

e TIOHMMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAaHIHON U HHIUBUAYaIbHON pabOTHI IPH
pernieHnH y4eOHbIX MaTEMaTUYECKHX 3a/1a4;

e TMPUHHMMATH LIEJIb COBMECTHOH JIEATEIHHOCTH, TNIAHMPOBATH OPTaHU3AIMIO COBMECTHOM
paboThI, pactipeiesiTh BUIbI paboT, JOTOBapUBATHCS, 00CYKAATh POIECC U
pe3ynbTat paboThl, 00001IaTh MHEHHUST HECKOJBLKHX JIFOJICH;

e yYacTBOBATh B IPYMIIOBBIX (popMax paboThl (00CyKaeHNsI, 0OMEH MHEHUSIMH, MO3TOBEIC
IITYPMBI H JIp.), BBIIOJHITH CBOIO YaCTh pabOTHI M KOOPAMHUPOBATH CBOM JCHCTBUS C
JAPYTUMH YICHAMHA KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIHIA IPOIYKT
10 KPUTEPHSIM, CPOPMYITNPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIe yHMBepcaibHbIe yueOHbIe 1elicTBUS

Camoopranu3amnus:

e CaMOCTOSITEJILHO COCTABIIATH IUIaH, AJITOPUTM PELLIEHUS 3a1a4u (WK €ro 4acTh),
BBIOMPATH CIIOCO0O PELICHUs C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM
HOBOW MH(pOpMaIUH.

CﬂMOKOHTpOﬂb, IMOLMOHAIbHbIA HHTEIJIEKT:

e BIAJIETh CIIOCOOAMU CAaMOMPOBEPKH, CAMOKOHTPOJISI TIPOLIecca U pe3yabTaTa peiieHus
MaTeMaTHYeCKOM 3a/1a9u;

e MPEIBUAETH TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPHU PEIICHUH 3a7]a4l, BHOCUTD
KOPPEKTHUBHI B ICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OLTHOOK,
BBISIBJIEHHBIX TPYAHOCTEN;

e OLICHUBATH COOTBETCTBUE PE3YIbTATA NEATEIbHOCTH MTOCTABICHHOW LIEJIH U YCIIOBUSIM,
OOBSACHSITH MPUYUHBI JOCTHXKECHHS UM HEJTOCTHIKEHUS 1[EJTH, HaXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

NpeameTHble pe3ynbTaTthl

7-1 KJjaacc

K koH1y 0o0yuenust B 7-M Kjacce oOy4yaroluiics MOTYYHT CIEeIYIOIINe IpeIMeTHbIe
PE3YIIbTAThIL:



Yutate nHGOPMAIHIO, IPECTABICHHYIO B TA0JIMIAX, HA AUArpaMMax, peACTaBIIsATh JaHHBIC B
BUIE TaOJINII, CTPOUTH AUArpaMMBbl (CTOJIOMKOBBIE (CTOIOUATHIE) M KPYTOBbIE) [0 MAaCCUBaM

3HAYEHUH.

OnuceiBaTh U HHTCPHNPCTUPOBATHL PCAJIBHBIC YN CJIIOBBIC NAHHBIC, ITPECACTABIICHHLIC B Ta6JII/II_IaX, Ha

auarpammax, rpadukax.

Hcnonb30Bath Jyist ONUCAHUS JaHHBIX CTATUCTUYECKUE XaPAKTEPUCTUKH: CpEIHEE
apudmeTnyeckoe, MeAana, HanOOoJIbIIIee U HANMEHbIIISE 3HAYCHHUS, pa3MaXx.

HmeTsb npeAcTaBiIeHre O CIy4ailHOM U3MEHUYMBOCTH HA IIpUMepax IeH, PU3NUECKUX BEIUYHH,

AHTPOIIOMETPUUYECKHUX JTAHHBIX, UMETh MPEJICTABICHUE O CTATUCTUYECKON YCTOMUYUBOCTH.
8- KJ1ace

K xoniy oOyueHus B 8-M Kiacce 00y4Jaromuncs MOIydUT CIEAYIONIHe PEMETHBIC
pe3ysibTaThI:

W3Bnekath u npeoOpa3oBbIBaTh HH(GOPMAIIHIO, TIPEICTABICHHYIO B BHJIE Ta0JIUI], AHATPaMM,
rpaduKOB, IPECTABIATH JAHHBIC B BHJIE TAOJHII, TMarpamMm, rpadukos.

OnuceIBaTh JaHHBIC C ITIOMOIIIBIO CTATUCTHYCCKHUX MoKa3aTelei: CpCaHux 3HAYCHHUH U MCEp

pacCCuBaHusg (pa3Max, JUCIICPCHUA U CTaHAApPTHOC OTKJ'IOHeHI/Ie).

HaXO[[I/ITI) YaCTOTHI YHCJIOBBIX 3HAUYCHHUH M 9aCTOTHI CO6I>ITHI>1, B TOM 4HCJIC 11O PE3yJibTaTaM

WU3MEPECHHUH U HAOJTFIOACHHIA.

HaXO[[I/ITI) BCPOATHOCTHU CﬂyqalebIX COOBITHH B OIIbITaX, 3Hasd BEPOATHOCTU SJICMCHTAPHBIX

CO6LITHI>1, B TOM YHUCJIC B OIIbITaX C paBHOBO3MOKHBIMU 3JICMCHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBath rpaduueckue MOJIETH: IEPEBO CIYIaHOTO SKCIIEPUMEHTA, JUarpaMMbl JUsepa,
YHUCIIOBAS MIPsMas.

OHepI/IpOBaTL MOHATHAMUA: MHOKECTBO, ITIOJAMHOKCCTBO, BBINIOJIHATEL OIICpALIMN HAl
MHOXXCCTBAMU: O6’L€I[I/IHCHI/IC, nepeCceUCHuEC, NOMOJIHCHHUEC, IICPCUUCIIATE 3JIEMCHTBI MHOKECTB,
MNPUMCHATDH CBOMCTBAa MHO>KECTB.

Hcnonb3oBath rpaduyeckoe MpecTaBiIeHHe MHOXKECTB M CBA3EH MEXy HUMH ISl OTTUCAHUS
MPOIIECCOB U SIBJICHU, B TOM YHCJIC TIPU PEIICHUH 33724 U3 JPYTUX YIeOHBIX TPEIMETOB U
KypCOB.

9-i KJ1acce

K xoH1y o0yueHus B 9-M kiacce o0yyaromunics MoyquT CIeyoie IpeMeTHbIe
pE3yJIbTaThI:

W3Bnexats u npeodpa3zoBbIBaTh HH(GOPMAIINIO, IPE/ICTABICHHYIO B pa3IMYHBIX HUCTOYHUKAX B
BU/JIE Ta0JINII, TUarpaMM, rpaduKoB, MPeICTaBIATh JaHHbIE B BUI€ TaOIHII, AUArpaMM,
rpaduxos.



Pemats 3aiaun opraHM30BaHHBIM IEPEOOPOM BapUAHTOB, a TAKXKE C UCIIOIb30BAaHUEM

KOMOWHATOPHBIX MPaBUII U METO/IOB.

Hcnonp30BaTh onucaTeIbHEBIC XapaKTCPUCTUKU JII MACCUBOB YHCJIIOBBIX JAHHBIX, B TOM YUCJIIC

CpCAHUC 3HAYCHUA 1 MCPBI PaCCCUBAHU.

HaXO[[I/ITB YaCTOTHI 3HAYSHUM 1 YaCTOTHI C06LITI/I$I, B TOM YHCJIC ITOJIB3YACh PE3yJibTaTaMU

IIPOBEJICHHBIX U3MEPEHUI U HAOIIOACHU.

HaXO[[I/ITB BCPOATHOCTU CﬂyqaﬁHBIX COOBITHH B HN3YUCHHBIX OIIbITAX, B TOM YHCJIC B OIIbITAX C
PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU C06BITI/ISIMI/I, B CCPpUAX HUCIBITAaHUH A0 IICPBOro yCricxa, B

CepusX UCIbITaHU bepHyu.
MMeTs npeAcTaBiIeHUE O CIIy4aliHOW BEJIMYUHE U O PACIIPEACIICHUH BEPOSTHOCTEM.

HmeTh npeacTaBieHUe 0 3aKOHE OOJIBIINX YUCEIT KaK O MPOSBIEHUU 3aKOHOMEPHOCTH B
CIIy4aifHOM U3MEHYHMBOCTH U O POJIM 3aKOHA OOJBLINX YHCEN B IPUPOJE U OOILIECTBE.

Tematnyeckoe nnaHMpoOBaHUe

7-1 Knacc
N Haumenopanu | Koian4yecTBo yacos
[\
/ € pa3/iesioB u DuiekTpoHHbIe (U POBHIE)
m
TeM Bceer | Kontpoabhbl | [IpakTHuecku | 00pasoBaTe/ibHbIE PeCypPChI
n
NporpaMMsl 0 e padoThbI e paboThbI
but6mmorexa ®I'MIC «Mos
1 [IpencraBnenue 7 5 mKona» — lesson.academy-
JAHHBIX content.myschool.edu.ru/02.4/
07
BeposTHOCTb M cTaTucTHKA, 7
5 OnucarenbHas 8 1 knacc, PI'AOY AI1IO
CTaTUCTHKA «Axagemuss MUHIIpOCBEIICHUS
Poccuny
Ciyyaiinas
3 6 1 <>
W3MECHUYHBOCTH
Bgenenue B
4 4 <..>
Teopuio rpadoB




BepositHOCTB 1
4acToTa
5 . 4 1 <>
CITy4aitHOTO
cOOBITHS
O06006111EHYE,
6 cucTeMaTu3anu 5 2 <..>
sl 3HAHU I
OBUIEE
KOJIMYECTBO 34 5 c
YACOBIIO
[TPOT'PAMME
8-1 Knacc
N HaumenoBanu | KosmmuecTBo yacos
[
y € pa3/iesioB u DuiekTpoHHbIe (U pPOBHIE)
u TeM Bcer |Kontpoabnbl | [IpakTuyeckn | 00pa3oBaTejbHbIe pecypchl
NnporpamMmbI 0 e padoThl e padoThl
bu6mmorexa ®I'YIC «Mos
IToBTOpEHUME
mkona» — lesson.academy-
1 |kypca7-to 4
content.myschool.edu.ru/02.4/
KJlacca
08
OmnucarenpHas BeposiTHOCTB 1 cTaTHCTHKA, 8
5 CTaTUCTHKA. A kimacc, ®I'AOY JI1O
PacceuBanue «Axagemuss MUHIIPOCBEIICHUS
JAHHBIX Poccuny
3 MHoxecTBa 4 <..>
BepositHoCTh
4 | ciny4ailHOTrO 6 1 <.>
COOBITHS
B
5 BEACHHC B 4 <>
TeopHIo rpados
6 Cnyuaiinble 8 <>
COOBITUSA




O0006111eHHE,

7 cCUCTeMaTH3aIx 4 2 <>
sl 3HAaHUM
OBUIEE
KOJIMYECTBO
4 2 1
YACOBIIO 3
I[TPOI'PAMME
9-1 Knacc
N HaumenoBanu | KoumuecTBo yacoB
[1]
n} € pa3/iesioB " JuiekTpoHHbIE (MU poOBbHIE)
u TeM Bceer | Konurpoabnsl | [Ipakrnyecku | 00pasoBaTe/IbHbIE PeCypChl
MporpamMmMbl 0 e padoThI e padoTbI
bubmuorexa ®PI'MC «Most
IToBTOpEeHUE
1 g 4 mKosa» — lesson.academy-
Kypea e1o content.myschool.edu.ru/02.4/
KJ1acca
09
BeposiTHOCTB 1 cTaTucTHKa, 9
DJIEeMEHTHI
knacc, PI'AOY AI1O
2 | KOMOMHATOPHK 4 1
" «Axanemuss MUHIIPOCBEIICHUS
Poccuny
3 I'eomerpuyecka 4 <>
sl BEPOSITHOCTh
Ucnertanus
4 6 1 <.>
bepnymu
5 Caysaitias 6 <>
BEITMYMHA
6 Obodmenne, 10 1 <>
KOHTPOJIb
OBUIEE
KOJIMYECTBO
34 1 2
YACOB IIO

I[TPOTPAMME







