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Pabouas nporpamma
10 Y4eOHOMY mpeaMeTy
« AJareopa »

8 KJacce

YMK:

1.Anredpa: 8 ki1ace: y4eOHMK /11 yYaluxcsi 001meo0pa3oBaTejbHbIX yupe:xxaeHuii / A.T.
Mep3ask, B.b. [ogonckuii, M.C. fikup. — M.: Bentana-I'pag, 2019.

2.Anredpa: 8 kiace: ANAAKTHYECKHE MATEPHAJIbI: OCOOMSA /I yYALIUXCS
o0ureo0pa3zoBaTenbHbIX yupe:xaenuii / A.I'. Mep3ask, B.b. [lonouckuii, E.M.PaéunoBuy,
M.C. SAxup. — M.: Benrana-I'pad, 2015.

3.Aareopa: 8 kaacc: meroanuyeckoe nocodoue /E.B.Bynko, A.I'. Mep3ask, B.b. Ilosonckuii, M.C.
Axup. — M.: Bentana-I'pad, 2018.

CocraBuren: Ilepenennnbina JI.B.
YYUTEJIb MATEMATHKHU
BbICIIEeH KBaJIU(PUKALMOHHON
KaTeropuu

2022-2023 y4eOHbIii roa



1. IosscHUTEJLHASA 3AIHCKA

PabGouass mporpamma mno yueOHOMY mpeameTy «AnreOpa» Ha  ypOBEHb
OCHOBHOTO 0O0mIero oOpa3oBaHHsl COCTaBJI€Ha B COOTBETCTBUUM C  TpeOOBaHUSAMU
®denepalibHOTO TOCYIaPCTBEHHOIO CTaHJapTa OCHOBHOTO OOIEro o0pa3oBaHus, C YUYETOM
[IpumepHOIi OCHOBHOUM 00pa30BaTEILHON MPOrpaMMBbl OCHOBHOTO OOIIEro 0Opa3oBaHHS U
nporpaMmbl Bociutanuss MKOY COILLT Ne9.

Jannast paGovas mporpamMma paszpaboraHa st 8 Kilacca U pealu3yeTcs Ha OCHOBE

CIEAYIOIINX TOKYMEHTOB:

1. ABTOpCKHE padouMe MporpaMmMbl 1Mo MateMaTuke A 5-11 kiaaccoB, aBTopel A.T.
Mep3snsk, B.b.Ilononckuii, M.C.Sxup, E.B.Byiiko, MockBa, M3natenbCkuil LEHTP
«Benrana-rpad», 2017.

2. O0pa3oBaTtesnibHas mporpamma cpeanero oomero oopaszoBanuss MKOY COII Ne 9
JIeBOKyMCKOI0 MyHULIMIIATIBHOTO paiioHa CTaBpoONoJIbCKOro Kpast

3. Yueonnni miaan MKOY COII Ne 9 JIeBOKYMCKOr0 MYHHIIMIIAIBHOTO pailiOHa
CraBpononbckoro kpast Ha 2022/2023 yueOHsblii rof.

PaGouast nmporpamMmma opueHTHpoBaHa Ha ucnosibzoBanue Y MK:

1. A. T'. Mep3ansak. AnreOpa: 8 ki1.: ydeOHUK 11 00111e00pa30BaTeIbHBIX YIPEKIACHUH /
A. T'. Mep3nsk, B. b. [Tononckuii, M. C. fAkup. — M.: Benrana-I'pad, 2019.

2. JlmmakTudeckue matepuansl mo anrebpe mns 8 kmacca / A. I'. Mepsnsak, B. b.
[Tonouckuii, M. C. Axup. — M.: Benrtana-I'pag, 2015.

3. Anre6pa 8 xmacc: merommdeckoe mocobme /E.B.bynko, A.I'. Mep3nsak, B.b.

[Tonouckwuii, M.C. Axup. — M.: Benrana-I'pad, 2018.

ABTOpCKas pabouas nporpamMma B 8 kiiacce paccunTtana Ha 34 yueOHbIe Henenu; 3 yaca B
nenento, 102 yaca B rog.
Cpok peanuzayuu pabouyeti y4ebHol npocpammbl — OJUH yIeOHBIN TOI.
Yposenv 06yuenus:. 6a30BbBIN.

IHJTAHUPYEMBIE PE3YJIBTATBI OBYYEHHUSA U OCBOEHUA COIAEPKAHUA
KYPCA AJITEBPA 8 KJIIACCA

N3yuyenue anreOpsl MO JaHHOW MpOrpaMMe CIOCOOCTBYET (POPMHUPOBAHHUIO Y YHAITUXCS
JIMYHOCTHBIX,  MeTamnpeJMeTHbIX H  MPeJIMEeTHBIX  Ppe3yJbTaToB  OO0Oy4YeHHS,
COOTBETCTBYIOIIMX TpeOOBaHHAM (eaepalbHOr0 TOCYyAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 00111eT0 00pa3oBaHusl.

JIMIHOCTHBIC pe3yIbTaThI:

1) BOCIIMTAHUE POCCUMCKOW TPAXKIAHCKOW HIACHTUYHOCTH: MATPUOTU3MA, YBAXKECHUS K

OTtedecTBy, OCO3HAHUS BKJIa/la OTCUECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKHU;

2) OTBETCTBCHHOEC OTHOIICHHE K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS K
CaMOpa3BUTHIO U caMOOOPa30BaHHIO HA OCHOBE MOTHBAIINU K OOYUEHHIO U TIO3HAHUIO;

3) OCO3HAHHBIII BBHIOOP W TMOCTPOCHHE JAJIbHEWIEH WHIMBUIYAIbHOW TPAEKTOPUU
oOpa3oBaHusi Ha 0a3e OpPUEHTUPOBKM B MHpe mpodeccrii U mnpodeccrHoHaTbHBIX
MIPEANOYTEHUN ¢ YYETOM yCTOMYMBBIX IMO3HABATENBHBIX MHTEPECOB, 4 TAK)XKE HA OCHOBE



(bopMHUpPOBaHUS YBAXKUTEIHHOTO OTHOIIEHUS K TPYAY, Pa3BUTHE OIbBITA YYacTHS B
COIIMAJIbHO 3HAYUMOM TPY/E;

4) yMEHUE KOHTPOJMPOBaTh MPOLUECC MW pe3yJbTraT y4YeOHOM U MaTeMaTUYECKON
NEATEIbHOCTH;

5) KPpUTUIHOCTb MBINUICHUS, HWHHUOMWATHBA, HAXOAYWBOCTb, AKTUBHOCTL IIpW PCUHICHUU
MaTECMAaTH4YCCKHUX 3a1a4.

MeranpenMeTHbIE pe3yJIbTATHI:

1) yMEHHUE CAMOCTOSITENBHO ONPEAEIATh LEIN CBOEro OOyYEHHUsI, CTaBUTh U (DOPMYIUPOBATH
Ui ceOst HOBBIE 3a/1a4Ml B y4€Oe, pa3BUBaTh MOTHBBI U MHTEPECHI CBOEH MO3HABATEIHHON
NEeATEIbHOCTH;

2) YMEHHE COOTHOCUTH CBOU JEUCTBHUSl C IUIAHUPYEMBIMH pPE3YyJIbTaTaMH, OCYIIECTBIISTH
KOHTPOJIb CBO€H JEeATEIBbHOCTH B IPOLIECCE IOCTHKEHUSI PE3YNbTaTa, ONPEEsITh
CHocoObl JEHCTBUI B paMKax IMpPeIIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICVICTBUS B COOTBETCTBUU C U3MEHSIOIICICS CUTYyallNEN;

3) YMCHHUC OIIPCACILATE IIOHATHA, CO3aBaTb O606I[I€HI/I}I, YCTaHaBJIMBATh AHAJIOIHH,
KJ'IaCCI/I(l)I/II_[I/IpOBaTB, CaMOCTOATCIIBHO BBI6HpaTL OCHOBaHHA W  KPUTCpUHU  OJIA
KJIaCCI/I(bI/IKaHI/II/I;

4) yMEHHE YCTAaHABJIMBATh I[PUYUHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH JIOTHUYECKOE
paccyxaeHre, yMO3aKIloUeHUe (MHIYKTUBHOE, JEAYKTUBHOE U IO aHAJIOTWH) U JenaTh
BBIBOJIBI;

5) pa3BUTHE KOMIIETEHTHOCTM B  OOJIaCTM  HMCIIOJL30BaHUSA HMH-  (HOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6) IEpBOHAUAJILHBIC TMPEACTaBICHUS 00 HAEIX W O METoJax MaTeMaTHKU Kak o0
YHUBEPCAJIBHOM SI3bIKE HAyKU WM TEXHUKH, O CPEACTBE MOJECIUPOBAHUS SBJICHUU H
IIPOLIECCOB;

7) yMEHHE BUJIETh MAaTEMaTHYECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHON CUTyallud B JAPYTUX
JTUCLUIUINHAX, B OKPYKAIOIIEH KU3HU;

8) YMEHHE HAaXOJIUTh B PA3IMYHBIX UCTOYHUKAX MH(POPMAIIUIO, HEOOXOAUMYIO ISl PEIICHHUS
MaTEMaTUYECKUX 3aJlad, W MPEACTABIATh €€ B MOHATHOW (opMe, MPUHUMATH PEIICHHE B
YCIIOBUSIX HETIOJTHOW MJIM U30BITOYHOM, TOUHON WIJIM BEPOSTHOCTHOW MH(OPMAIINH;

9) yMEHHE TMOHMMATh U WCIIOJIb30BAaTh MaTEMaTHYECKUE CPEACTBa HarisgHocTH (Tpadukw,
TaOJHIIBI, CXEMBI U JIP.) IJIs WUTFOCTPALIMU, HHTEPIPETALNN, apTyMEHTAINN;

10) yMEHHE BBIIBUTATh TUIOTE3bl MPHU PEIICHUU 3a7a4d, MOHUMATh HEOOXOJUMOCTh HX
MIPOBEPKH;



11) MOHMMAaHUE CYIIHOCTH AJITOPUTMUYECKHX NPEANUCAHUM W yMEHHE JEHUCTBOBATH B
COOTBETCTBUM C MPEIII0KEHHBIM aJITOPUTMOM.

[IpenmMeTHbIE PE3YyIBTATHI:
1) OCO3HAHME 3HAYCHMS MATEMATUKH JJIS IOBCETHEBHOM )KU3HM YEIIOBEKA,;

2) TIPEACTABJIICHHE O MAaTEMaTHYECKON HayKe Kak cepe MaTeMaTHUeCKOW IesTEIhHOCTH,
00 3Tanax e€ pa3BUTHUsA, O €€ 3HAUMMOCTH JIJIs PA3BUTHUSI LIUBUIIU3AIUY;

3) pa3BuUTHE yMEHHIl paboTaTh C y4eOHBIM MAaTEMaTHYECKUM TEKCTOM (aHAJTU3UPOBATH,
U3BJIEKATh HEOOXOIUMYI0 HH(POpPMAIUIO), TOYHO U TPAMOTHO BBIPAXXKAaThb CBOM MBICIH C
MPUMEHEHHEM MaTeMaTUYECKOW TEPMHUHOIOTMH U CUMBOJIMKH, TPOBOAUTDH KiIacCH(PHUKAIIH,
JIOTHYEeCKHEe 000CHOBAHUS;

4) CcUCTEeMaTH4YeCKHE 3HAHUS O (PYHKIUAX U UX CBOWCTBAX;

5) TPaKTHYECKd 3HAYUMBIE MAaTEMaTHYEeCKHE YMEHHUS W HaBBIKM, HUX NPUMEHEHHUE K
PEIIEHHI0 MaTeMaTHYECKUX U HEMATEMaTUUECKUX 3a/1a4 MPEATNOIaraonee yMeHus:

«  BBINOJIHATH BBIYUCIICHUS C JEHCTBUTEIbHBIMU YU CIIAMU;

+  peuaTh ypaBHEHHUs, HEPABEHCTBA, CUCTEMbl YPaBHEHUI U HEPABEHCTB;

+ peuarb TEKCTOBbIE 3aJaud apu(PMETUUYECKHMM CIHOCOOOM, C MOMOIIbIO COCTABIICHUS U
pellIeHUs] ypaBHEHUH, CUCTEM YPaBHEHUI U HEPABEHCTB;

+  HCNOJb30BaTh alreOpanueckuil A3bIK JUIsl ONMMCAHUS MPEIMETOB OKPYXKAIOUIEr0 MUpa U
CO3/IaHUS COOTBETCTBYIOIINX MAaTEeMAaTUYECKUX MOJCIICH;

« TPOBEPUTH NPAKTHUECKHUE PACUETHI: BBIUMCICHHUS C TIPOICHTAMH, BBIUMCICHUSA C
YHCIOBBIMUA  TIOCJIEIOBATENLHOCTSAMHU, BBIYHCICHUS CTaTHCTUYECKUX  XapaKTEPHUCTUK,
BBITIOJTHEHHUE MTPUOIMKEHHBIX BEIYUCIICHHIH;

*  BBINIOJIHATH TOKJIECTBEHHBIC TIPEOOPA30BaAHUS PALIMOHAIBHBIX BBEIPAKEHUI;

+  BBINIOJIHATH OTIEPAIlUHU HAJl MHOXKECTBAMU;

+  UCCJeNOoBaTh (PYHKIMU U CTPOUTH UX FPAPUKU;

«  UYWTaTh M MCIOJIb30BAaTh MH(OPMALINIO, IPEICTABICHHYIO B BUJIE TaOJIUIIbI, JUarpaMmbl
(cTronbuartoit WU KpyroBom);

+  peuath NpocTelire KOMOMHATOPHbBIE 3aJauu.

Ilnanupyemble pe3yJbTaThl 00yUeHUs ajaredpe B 8 kiacce

AJire0panvecKue BbIPaKeHUs!
VYyanmiicsa HayuuTcs:

« ONEPUPOBATH MOHATUSMHU «TOXKIECTBO», «TOKIECTBEHHOE NPeoOpa3oBaHUE», pelIaTh
3aJja4, coJieprkalie OyKBEeHHbIE JaHHbIE, pad0TaTh ¢ popMysIamu;

« BBINIOJIHATH NPeoOpa3oBaHUE BBIPAKEHUH, COIEpXKAIIMX CTEINEHU C HaTypajJbHBIMHU
MTOKA3aTEISIMH;

« BBINOJHATH TOXJICCTBEHHBIC MPEoOpa3oBaHUs pPAIlMOHATBHBIX BBIPAKEHUN HA OCHOBE
MPABWJI IEMCTBUM HAJl MHOTOYJIEHAMU;

* BBIIOJHATD Pa3I0OKCHUEC MHOT'OYJICHOB HaA MHOXXHTCIIN.

Yyamuiics noJy4uT BO3MOKHOCTD:



+ BBIMIOJIHATH MHOTOLIArOBbI€ MPEOOpa30BaHus PAMOHAIBHBIX BRIPAKEHUN, TPUMEHSS
MIMPOKUI HAOOp CrIOCOOOB U MPUEMOB;

« TIPUMCHSTHh TOXJICCTBEHHBIC MPEOOPa30BaHMs IS PEIICHUS 3a7ad W3 Pa3IuIHBIX
pas3zenoB Kypca.

YpaBHeHust
Yyanmics Hay4yuTcs:
* pelaTh JIMHEHMHBIE YPABHEHHUs C OJHOW MEPEMEHHOM, CHCTEMBI IBYX YPaBHEHHUH C
JBYMS IEPEMEHHBIMY;

* IIOHMMATb YPAaBHCHHC KaK Ba)KHeI\/IIIHYIO MAaTCMaTUICCKYI0 MOJCIIb IJIA OIMMCAaHHA U
HN3yUCHUA p33H006paBHI>IX PCAJIbHBIX CI/ITyaHI/II\/’I, peuiaTb TCKCTOBBLIC 3aJdda4U
aHFe6paI/ILICCKI/IM MCTOJOM,

« MPUMEHATH TpadUyecKue TNPEACTaBICHUS JUIsi  HUCCJCAOBaHUSA  ypaBHEHUM,
VICCIIEIOBAHUS U PELICHUS CUCTEM YPABHEHUU C IByMS [IEPEMEHHBIMU.

Yyanmiics noay4duT BO3MOKHOCTD:

+ OBJIAZETH CHELMAIBHBIMU IPUEMAMU PELICHHUsS YPABHEHUM U CHUCTEM YpPaBHEHUMU;
YBEPEHHO NPUMEHATH almnapar ypaBHEHUW JUIsl pelIeHHs] pa3HOOOpa3HBbIX 3ajad U3
MaTE€MaTUKU, CMEXHBIX IIPEAMETOB, IIPAKTUKY;

 MPUMEHATHh TpaduuecKkue MPEJCTaBICHUS IJIsi HCCIENOBAaHUS YPAaBHEHHM, CUCTEM
ypaBHEHUH, cofiepKalux OyKBEHHBIE KOI(PPHUITUEHTHI.

DyHKUNHA
Yuammicsa Hay4uTcs:
* IOHUMAaTh U MCIOJIb30BaTh (PYHKIIMOHAIbHBIE MOHATHUS, SI3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HaYeHU);
« CTPOUTH TpaUKH JMHEWHOW (DYHKIMI, HCCIEq0BaTh CBOMCTBA YMCIOBBIX (PYHKIUH Ha
OCHOBE U3y4Y€HUS MMOBEJEHUS UX IpaUKOB;

« MOHMMATh (QYHKIMIO KaK BaXHEHIIYI0 MATeMaTHYeCKyl0 MOJENb JJIs ONUCAHUSA
MPOLIECCOB U SIBJICHUM OKPYXKAIOMIET0 MHUPA, MPUMEHATHh (DYHKIMOHAJIBHBIN SI3bIK IS
OMMCAaHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MeX 1y (PU3MUECKUMHU BETUYMHAMU;

Yyammics nojry4uT BO3MOKHOCTB:

 TIPOBOJMTH WCCIICOBAHMSI, CBS3AHHBIE C M3YYCHHEM CBOMCTB (pyHKIMH, B TOM YHCIE C
MCIIOJIb30BAaHUEM KOMIThIOTEpA; H OCHOBE rpadMKOB M3YyUYCHHBIX (YHKIUNA CTPOUTH OO0JIe
CIOXHBIE TpaduKu (KyCOYHO-3a/IaHHBIC, C «BBIKOJIOTHIMIWY» TOYKAMH H T. 11.);

* HCTOJBH30BaTh (YHKIIMOHAIBHBIC TMPEJCTABICHUS U CBOWCTBA (DYHKIMHA I pEUIeHUs
MAaTEMATUYECKUX 3a/1a4 U3 Pa3 JIMYHBIX



1l. Conep:kanue Kypca ajareopsl 7 -9 kjacca

Anzebopauueckue gvipasrceHun

BeIpaxxeHue ¢ IepeMEHHBIMHA. 3HAUYEHNE BBIPAKEHUS C IIEpEMEHHbIMU. [lomycTrMbIe
3HaueHue NepeMeHHBIX. ToxaecTBo. ToXKIECTBEHHbIE MPEOOpa3oBaHUs aNreOpanyuecKux
BBIPAKECHUN. Jl0Ka3aTeIbCTBO TOXKIECTB.

Crenenp C HaTypajabHBIM IIOKazareaeM M €€ cBoiicTBa. OpgHowieHbl. OIHOYIIECH
cTtanaapTHoro Buaa. CreneHp oAHOWIEHA. MHOrousaeHsl. MHOrOUI€H CTaHAAPTHOIO BHJA.
Crenenb MHoOrowieHa. Clo)keHHE, BBIUMTAHHE W YMHOXEHUE MHOTOYJIEeHOB. DOpMyIbl
COKpAILlCHHOI'O0 YMHOXEHUSA: KBaJgpaT CyMMbl M KBaJpaT pPa3sHOCTH JBYX BBIPOXCHUH,
IPOU3BEIACHUE PAa3HOCTH W CyYMMBI JBYX BBIpaXCHUH. Pa3nokeHne MHOIO4YICHOB Ha
MHOKUTENIH. BhiHECEeHHEe 00IIero MHOXKUTEN 3a CKOOKU. Meroa rpynnupoBku. PasHocTh
KBaJIpaToB JBYX BbIpakeHuH. CymMma M pa3HOCTb KyOOB JABYX BbIpakeHHMU. KBanpaTHbIi
TpéxwieH. Kopenp kBagpatHoro TtpéxuneHa. CBOHCTBAa KBAAPAaTHOTO TPEXUICHA.
Pa3noxenune kBaIpaTHOTO TPEXWICHA HA MHOXKUTEIIN.

PaunonansHpie  BblpakeHus.  Llenbie  BblpakeHus.  J[poOHble  BBIpa)KEHUS.
PanmonaneHas 1poOb. OCHOBHOE CBOMCTBO paloHaibHOU ApoOu. CioxeHue, BHIUUTAHUE,
YMHOXEHHE M JI€JI€HHE pallMOHalbHBIX JpoOeil. Bo3BeneHue panuoHadbHOW Jpodu B
cTeneHb. ToXIecTBEHHbIE IPeoOpa30BaHus pallMOHAIbHBIX BbIpakeHU. CTeneHp ¢ 1LebIM
[I0Ka3aTelieM U €€ CBOWCTBA.

KBaapatueie kopHH. ApudMeTHYECKHI KBaJApaTHbI KOpPEHb M €ro CBOICTBa.
ToxxaecTBeHHbIE TPEOOPA30BAHUS BEIPAKEHUM, COEPKAIIMX KBAAPATHBIE KOPHH.

Ypasnenusn

VYpaBHenue ¢ ogHoul nepeMeHHOW. Kopenb ypaBHeHHs. PaBHOCHWIIBHBIE YpaBHEHUSI.
CBoiicTBa ypaBHEHUU C OJHON IMEPEMEHHON. YpaBHEHUE KaK MaremMaThyecKash MOJIEIb
pEaJIbHOM CUTYAIWH.

JluneniHoe ypaBHeHue. KBagpatHoe ypaBHeHue. Dopmysia KOpPHEHW KBAaJApPATHOTO
ypaBHeHMs. Teopema Buera. PannonanbHble ypaBHeHus. PemreHne panmoHaIbHBIX
YPaBHEHHMH, CBOJSALIMXCS K JIMHEMHBIM WIM K KBaJApaTHbIM ypaBHEHUsAM. Pemenwne
TEKCTOBBIX 33]1a4 C TOMOIIbIO PAllMOHAJIbHBIX YPABHEHUM.

VYpaBHeHue ¢ ABYMsl MepeMeHHbIMU. ['paduk ypaBHEHHUS C ABYMs MEPEMEHHBIMHU.
JIuneiliHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 TpaduK.

Cucrempl  ypaBHEHHH ¢ JIByMs TepeMeHHbIMH. ['paduueckuii MeTosn perieHwus
CUCTEMBl YPaBHEHUW C JBYMs IIEPEMEHHBIMU. PemeHue CucTteM ypaBHEHHH METOIOM
MTOACTAHOBKMU U ciokeHus. CucTeMa NByX YPAaBHEHUW C JBYMsI IEPEMEHHBIMUA KaK MOJIEIb
pEAIbHOM CUTYaLIUU.

Hepagencmea



YucioBble HepaBeHCTBA M HMX cBoWcTBa. CJOKEHWE W YMHOXEHHE YHCIIOBBIX
HepaBeHCTB. OlLICHMBaHUE 3HAYEHHs BbIpaXkeHUs. HepaBEeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHIIBHBIE HepaBeHCTBA. UHCIOBbIE IIPOMEKYTKH. JIMHEWHBIE M KBaJpaTHBIC
HEPABEHCTBA C OJHOM nepeMeHHOU. CHCTEMBI HEPABEHCTB C OJHON IIEPEMEHHOM.

Yucnoevie mHodicecmea

MHoxxecTBO B ero asjaeMeHTbl. CocoObl 3aJaHus MHOKECTB. PaBHBIE MHOXKECTBA.
ITyctoe wmHoxecTBo. IlonmmHOoxkecTBO. Omeparuu Haj MHOXKecTBaMu. Wiutroctpanus
COOTHOIIEHH MEXIy MHOXECTBaMH C TIOMOLIBIO JuarpaMMm Oiliepa. MHOXecTBa
HaTypaJbHBIX, 1ETbIX, PAIIMOHAIBHBIX Ynces. ParmoHanpHOE YMCIO Kak apo0b BHaa m/n,
rie m €Z, N € N, u kak OeckoHeuHas mepuoaudeckas apoOb. IlpeacraBinenue o0
WppalMOHAIBHOM  4Hcie. MHOXECTBO JEHUCTBUTENBHBIX unced. lIpencraBieHue
NEUCTBUTEIBLHOTO YKCJIa B BHUJIE OCCKOHEUHOW HEMEPUOAMYECKON JAECATUYHON JpoOH.
CpaBHeHue nelCTBUTENBHBIX yncen. CBA3b Mexay MHOXecTBamMu N, Z, Q,R.

Dynkyuu

Yucnoewvie pynkyuu

@OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXAy BeanunHamu. [lonarue ¢pyHkuuu. OyHKuus
KaK MaTeMaTudeckas MOJeNb peajbHoro mpouecca. OOnacTh ompeseneHuss U 00J1acTh
3HaueHud ¢QyHkuuu. CnocoObl 3amanuss (yHkuuu. ['padux  Qysknuu. Iloctpoenue
rpagukoB (yHKIMIA ¢ momolbio npeodpazoBanuil ¢uryp. Hymu dynkumu. [IpomexyTku
3HAKOMOCTOSIHCTBA PyHKIMU. [IpoMexyTkn Bo3pacTaHusi U yObIBaHUS (PYHKIUU.

Jluneiinass ¢yHkuusg, oOpaTHas MNPONMOPIHUOHAIBHOCTh, KBaJpaTU4yHas (QYHKIIUA,
]yHKIHS y=VX, HX CBOICTBA U rpaduK.

Yucnoewvie nocneoosamenvnocmu

[lonsiTue  uyucnmoBoil  mocienoBarenbHOCTH.  KoHeuHble U OECKOHEYHbIE
nocieaoBaTeabHOCTH. CrnocoObl  3afaHus TOCJIENOBATENILHOCTH. Apudmernyeckas u
reoMeTpuyeckas mnporpeccud. CBOICTBa YJEHOB apu(PMETHUECKONM U T€OMETPUYECKOM
nporpeccuii. @opmysbl 001Iero YieHa apuMETUUECKOW U T€OMETPUYECKON MPOrpeccuil.
®opMyIsibl CyMMBI N- TIEPBBIX YJIECHOB apU(METUYECKOW U TEOMETPUYECKOW MPOTPECCHIA.
CyMma OECKOHEUHOW reoMeTpuuyeckor mporpeccuu, y kotopout |q|<l. IlpencraBnenue
MEePUOINYECKOMN AECATUIHON JPOOH B BUJIE OOBIKHOBEHHOMW APOOH.

Inemenmol NPUKIAOHOT MAMEMAMUKU

Maremaruyeckoe MogaenupoBanue. lIponeHTtHeie pacu€rel. Popmyna CIIOXKHBIX
npoueHToB. [Ipubnmkénnbie BhUMCIEHUS. AOCOMIOTHASI U OTHOCHUTENIbHASI MOTPEIIHOCTH.
OcHOBHBbIE MpaBuUiia KOMOMHATOPUKH. YacToTa M BEPOATHOCTH CIY4aHOTO COOBITHS.
Knaccuueckoe omnpeneneHne BeposATHOCTH. HavanbHble CBENEHHS O CTATHCTHKE.
[IpencraBieHure JaHHBIX B BHUJE TaOJIMIl, KPYTOBBIX M CTOJOYATHIX AUArpaMM, IpapuKoB.
CrartucTryeckre XapakTEPUCTHKM COBOKYITHOCTH JIaHHBIX: CpEJHEE 3HAdYeHHe, Moja,
pa3Max, MearaHa BEIOOPKH.



Anzebpa 6 ucmopuueckom pazeumuu

3apoxxaeHue anreOpbl, KHHATAa O BOCCTAHOBJICHHMM M  IPOTUBONOCTABICHUU
Myxammena anp — Xopesmu. Hcropust ¢opMupoBaHusi MaTreMaThyeckoro ssbika. Kak
3apoauiack uied KoopauHar. OTKpbITHE UPPAIUOHAIBHOCTH. VI3 MCTOPUU BO3ZHUKHOBEHUS
dbopmyn nis pernieHus ypaBHeHuM 3-i1 m 4-M1 ctenmeneil. Mcrtopus pa3BUTHUS TOHSTHUS
¢bynkuun. Kak 3aponunace Teopust BepositHocte. Uucna @dubonayum. 3amaya JI.
[Muzanckoro (OuboHAYUM) O KPOIUKAX.

JI.®. Marnunkuid. I1.JI. YeObrnmes. H.M. JloGauesckuit. B.A. Bynskosckuii. A.H.
Konmoropos. ®@. Buer. II. ®epma. P. [ekapt. H. Tapranss. JI. Kapgano. H. AGens. b.
ITackains. JI. ITuzanckuii. K. I'aycc.

Coaep:xkanue Kypca ajareopsl 8 kiaacca

I'nasa 1
Payuonanvnwie eviparxcenusn (44uaca)

Panmonansabie 1poou. OCHOBHOE CBOMCTBO pallMOHaNIbHOU apo0u. CIlioKeHue u
BBIYMTAHUE PALIMOHAIIBHBIX ApOOel ¢ OAUHAKOBLIMU 3HaMeHaTeasiMu. CI0KeHUE 1
BBIYMTAHUE PALIMOHAIIBHBIX ApOOei ¢ pa3HbIMU 3HAMEHATEISIMU. Y MHOXKCHUE U JICJICHUE
palMoOHANIbHBIX ApoOei. Bo3BeneHne paliMoHAIbHOU IpoOU B CTENEHb. TOXIECCTBECHHBIC
npeoOpa3zoBaHusl pallMOHAIBHBIX BhIpaxeHn. PaBHOCUIILHBIE ypaBHEHMS. PallnoHanbHbIe
ypaBHEeHMs. CTeNEHb C UEIbIM OTPULIATENBHBIM MOKa3aTeneM. CBOMCTBA CTEIIEHU C LETBIM

k ,
nokazaresieM. OyHKIUA y =— U e€ rpaduk.
X

I'naga 2.
Keaopammuuwie kopnu. /[eiicmeumenvusie uucna(25 uacos)

OyHKIYUA Y = X° 1 eé rpaduk .KBaapatHeie KopHHU. ApupMETUUECKHUN KBaIpaTHBIA KOPEHb.
MHo»xecTBO U ero 3neMeHThl. [lonMHo)kecTBO. Onepaiuu HaJ MHOXKECTBaMu. YHUCIIOBbIE
MHOkecTBa. CBOMCTBA apu(METUUECKOT0 KBaIPaTHOTO KOpHS. TOXIeCTBEHHbIE
npeoOpa3oBaHKs BRIPAKEHUH, COlEpKAIMX KBaApaTHbIe KOpHU. DYHKIHUS y = /X
u e€ rpaduxk.

I'nasa 3

Keaopammuowie ypasnenusa(26 uacoe)

KBampaTtHbie ypaBHeHUs. PemieHne HEMmoMHbIX KBaApaTHEIX ypaBHEHUN. DopMysa KOpHEN
KBaJpaTHOTO ypaBHeHHUs. Teopema Buera. KBagpaTHeiil TpéxuneH. Penenne ypaBHeHUN,
CBOJISIILIMXCS K KBaJIPATHBIM YpaBHEHUsIM. PalinoHanbHble ypaBHEHUS KaK MaTEMAaTUUECKUE
MOJIEH pPEeATbHBIX CUTYaIIUM.

Iloemopenue u cucmemamu3zayusn
yueoHo2o0 mamepuana(8 uacos)



TemaTnyeckoe NJIaHUPOBaHHE
( mo 3 gaca B Henemo, Bcero 105 gacon)

Tema

Moayab paGoueii nporpaMMbl BOCIIUTAHUS
«IK0JIbHBIA YPOK»

Koanuec
TBO
JacoB

Payuonanvnvie
GbIPAICEHUA

[IpuMeHeHne Ha ypoKe MHTEPAKTHUBHBIX (PopM
pabOThI yUaIIUXCsl: MHTEIIEKTYabHBIX UTP,
CTUMYJIUPYIOIIUX MTO3HABATEILHYIO MOTHUBAIIUIO
IIKOJIBHUKOB; TUIAKTUYECKOTO Te€aTpa, TIe
MOJTyYEHHbIEC HAa YPOKE 3HAHUSI OOBITPHIBAIOTCS B
Te€aTpaJbHBIX TOCTAHOBKAX; TUCKYCCUH, KOTOPBIE
JAIOT yYaIuMCsI BO3SMOXKHOCTh TTPHOOPECTH
ONBIT BEICHUSI KOHCTPYKTUBHOT'O JUAJIOTa;
IPyNIoBOM pabOTHI WM PaOOTHI B TIapax,
KOTOpPBIEC y4aT IIKOJLHUKOB KOMaHIHOW paboTe 1
B3aMMO/JICMCTBUIO C IPYTUMU

JIeTbMU; JIMCTAaHIIMOHHBIC OJIUMITHAbI HA CAUTE
VYuu.py, pabota Ha caiite Perry BITP JI.I'yiuna.

44

Keaopammnwie kopnu.
JleiicmeumenvHble uucia

[ToOyxeHue HIKOJILHUKOB COOMIOAAaTh Ha
ypOKe OOLIENPUHATHIE HOPMBI IIOBEJCHMUS,
MpaBuJia OOIIEHUS CO CTAPIIUMU (YUUTEIISIMU) U
CBEPCTHUKAMH (ILIKOJIbHUKAMM ), IPUHIIUIIBI
y4eOHOM AUCLMIUIMHBI M CAMOOPTraHU3al[uu
WHuTennekTyanbHble THTEPHET — KOHKYPChIHA
caiite SHnekc knacc. PaboTa Ha moprane Yuu.py

25

Keaopammnuie ypasnenus

Hcnonb30BaHWe BOCHUTATEIBHBIX
BO3MOKHOCTEH COJIep:KaHus y4eOHOTO
npeaMeTa yepe3 JEMOHCTPALUIO AETIM
MIPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO
MOBEJICHUS, TIPOSIBIICHUS YEJIOBEKOIIOOUS U
JT0OpOCepASIHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIMX TEKCTOB ISl YTEHUS, 3a/1a4
JUJISL peIIeHus1, TPOOJEMHBIX CUTYaIlUN TS
obcyxnenus B kiaccellpeameTHbie oTUMIUAIbI.
JIMCTaHUIMOHHBIE OJIMMITHAABI HA CAUTE YUu.py,
pabora Ha caiite Pemry BIIP JI.['ymuna. Ypok
HCCIICIOBAaHUE

«Kocmoc — 3T0 MbID»

26

Iloemopenue u
cucmemamu3ayus
yuedHO020 Mmamepuana

opranu3aius megdcTBa MOTUBUPOBAHHBIX U
SPYAMPOBAHHBIX YUAIIUXCS HAJl UX
HEYCIEBAIOIINMHU OJTHOKJIACCHUKaMHU, JAIOIIEeT0
IIKOJIbHUKAM COIIMAIbHO 3HAYUMBII OIBIT
COTPYJHUYECTBA U B3aUMHOM MOMOIIU
HHuTennexTyanbHble HHTEPHET — KOHKYPCHI
(«Yuu. Py», pabota na noprasie Peury BITP)

HTOI'0
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KAJIEHJIAPHO - TEMATUYECKOE IINTAHUPOBAHUE

JlaTa
S
= Kosmyecr
Tema
S BO 4acoB MJIaH daxr
IloBTOpEHME U CHCTEMATH3AIUS 6
y4eOHOro MaTepuaja
1. [ToBTOpeHre «MHOTOUJICHBI» 1 3.09
2. [ToBTOpenue. «Dopmybl 1 5.09
COKpAILLIEHHOI'O YMHOKCHHUS»
3. [ToBTOpEHuUE. «Pemenune cucrem 1 7.09
JIMHEWHBIX YPABHEHUH C JBYMS
NIEPEMEHHBIMI)
4. [ToBTopenue. «@yHkuuu. JInnenas 1 10.09
byHkuus u e€ rpagur»
5. [ToBTOpeHue. JInHeliHOE ypaBHEHHUE. 1 12.09
Pemenue 3amay ¢ moMonibIo
YPaBHEHHIN
6. 1 14.09
[ToBTOpenue. JInHeitHOE ypaBHEHNE.
Pemenne 3amad ¢ TOMONIBIO
YPaBHEHUIN
I'naBa 1. PaunuoHajibHbI€e 44
BbIpaKeHHsI
7. PaunonanbsHbie 1podu 1
17.09
8. PanpoHnanbHeIe Apoou 1 19.09
Q. OCHOBHOE CBOMCTBO paIllMOHAIBHON 1
npodu 21.09
10. OCHOBHOE CBOMCTBO palMOHaIbHOMI 1
Ipooun 24.09
11. BIIP (cTapToBBIif KOHTPOJIb) 1 26.09
12, CrnoxeHre 1 BHIYUTAHUE 1 28.09
paloHaJIbHBIX Ipo0Oei ¢
OJIMHAKOBBIMH 3HAMEHATEIIMHU
13. CnoxeHue U BhIYUTaHHE 1 1.10
paloHaJIbHBIX IpOOeiH ¢
OJIMHAKOBBIMH 3HAMEHATEIIMHU
14, CnoxeHue U BbIYUTaHHE 1 3.10
paIMOHAIIBHBIX Ipo0eH ¢




OJWMHAKOBbIMH 3HAMCHATCIIAMHA

15.

CrnoxeHne U BBIYUTaHUE
parroHaIbHBIX IpO0eil ¢ pa3HbIMU
3HaMEHATEIIMU

5.10

16.

CrnoxxeHue 1 BbIYUTAHUE
palMoHANBHBIX APOOEH ¢ pa3HBIMU
3HAMEHATEIISIMU

8.10

17.

CroXeHue U BbIYUTAHUE
paIMOHAIBHBIX Ipo0el ¢ pa3HBIMHU
3HAMEHATEISAMA

10.10

18.

CrnoxxeHue 1 BbIYUTAHUE
palMoHANBHBIX APOOEH ¢ pa3HBIMU
3HaAMEHATEISIMU

12.10

19.

O6o0mmaronuit ypok mo Teme
«ParmoHanbHbIE BBIPAKEHUSD)

15.10

20.

Koutponbshas pabora Ne 1 o teme
«PanroHanbHbIE BBIPAKEHUS

17.10

21,

YPOK KOPpEKIIMY 3HAHUN MO TEME
«ParroHanbHbIe BBIPAKEHUS

19.10

22,

YMHOKEHHE U JIeJICHHE PAIIMOHAIBHBIX
npobeit. Bo3penenue panmoHaibHON
JpoOU B CTENEHb

22.10

23.

YMHOXEHUE U JICTICHUE PAIlMOHATBHBIX
npobeit. Bo3BeneHne pamoHanbHON
JTpoOH B CTETIICHB

24.10

24,

YMHOK€EHUE U JIeJIeHUE pallMOHaIbHbBIX
npobeit. Bo3BeneHne pamoHanbHON
JTpoOH B CTEIICHD

26.10

25.

YMHOKEHUE U JIeJIeHUE pallMOHaIbHbBIX
npobeit. Bo3Benenne paumoHanbHON
JIpoOH B CTETIICHB

29.10

26.

ToxecTBeHHbIE TPeoOpa3oBaHUs
palMOHANBHBIX BBIPAKEHUN

7.11

217,

ToxecTBeHHbIE TPeoOpa3zoBaHUs
palMOHANBbHBIX BBIPAKEHUN

9.11

28.

ToxecTBeHHbBIE TTPEOOPA30BAHUS
palMOHAJIBHBIX BBIPaKEHUN

12.11

29.

ToxecTBeHHbIE TPeOOpa30BaHUs
palMOHAIBHBIX BBIPAXKEHUHN

14.11

30.

ToxecTBeHHbIE TPeOOpa30BaHUs
pPAlMOHAJIBHBIX BBIPAXKEHUI

16.11

31.

Oo6o061maronmii ypok Mo TeMe
«ParmoHanbpHbIE BRIPAKCHUSD

19.11

32.

KontponbsHas padota Ne 2 o Teme

21.11




((PaHI/IOHaJIBHble BBIPAXKCHUS

33. VPOK KOPPEKIMHU 3HAHUN  T10 TEME 1 23.11
«PannoHabHBIE BRIPAKEHUS
34, PaBHOCHIIbHBIE ypaBHEHMUS. 26.11
PannonanpHbIC YpaBHEHUS
35. PaBHOCHIIBHBIE ypaBHEHMUS. 1 28.11
PanmonanpHbIC YpaBHEHUS
36. PaBHOCHJIBHBIE YPABHEHMUSI. 1 30.11
ParmonansHbIe ypaBHEHUS
37. Crenensp ¢ UEeIbIM OTPULIATETbHBIM 1 3.12
ToKa3aTeeM
38. CreneHsb ¢ 1EeNIbIM OTPULIATEIbHBIM 1 5.12
noKa3aTesiem
39. CreneHs ¢ 1eNIbIM OTPULIATEIbHBIM 1 7.12
noKa3aTesieM
40. CBoiICTBa CTENEHU C IEIBIM 1 10.12
noKasaTeyieM
41. CBoiICTBa CTENEHU C IEIBIM 1 14.12
noKa3aTeieM
42. CBoiicTBa CTETEHU C IIETBIM 1 17.12
noKa3aTesiem
43. CBolicTBa CTENEHH C LETBIM 1 1912
noKasaTeyieM
44. DyHKIUS Y :E u eé rpaduk 1 21.12
4. OyHKIHS Y :5 u e€ rpaduk 1 24.12
46. OyHKIHS Y :; u e€ rpauk 1 26.12
ar. OyHKIHS Y :; u e€ rpauk 1 28.12
48. OO6o06maronuii ypok 1o TemMe 1 9.01
«ParmoHanbHbIE BBIPAKEHUSD)
49, KontponbsHas padota Ne 3 o Teme 1 11.01
«ParmoHanbHbIe BBIPAKEHUSD)
50. VYPpOK KOppEeKIIMU 3HaHUN  TI0 TEME 1 14.01
«ParmoHanbHbIE BBIPAKEHUS
I'nasa 2. KBagpaTHble KOpPHH. 25
JeiicTBUTE/bHBIE YHCJIA
5l. OyHKIH Y = X 1 8 rpaduk 1
16.01
52, OyHKIH Y = X 1 8 rpaduk 1

18.01




53. OyHKImA Y = X 1 68 rpaduk
21.01
54. KBaapartHeie kopHU. ApudMeTHIeCcKuit
KBaJIPaTHBII KOPEHb 23.01
55. KBanparusie kopuu. Apudmernyeckuit
KBaJIPaTHBII KOPEHb 25.01
56. KBanparusie kopuu. Apudmernyeckuit 28.01
KBaJIpaTHBIN KOPEHb
57. MHO€ECTBO | €T0 DJIEMEHTHI 30.01
58. MHOKECTBO ¥ €r0 3JIEMEHTHI 1.02
59. [TogMHuOxkecTBO. Onepau Haj 4.02
MHO>KECTBaMHU
60. [TogmuoxkecTBO. Onepanuu Haj 6.02
MHO>KECTBaMHU
61. YucioBble MHOXKECTBa 8.02
62. YuciioBble MHOKECTBA 11.02
63. CaoiicTBa apu(pmMeTHIeCcKoro 20.02
KBaJPaTHOT'O KOPHS '
64. CaoiicTBa apu(pmMeTHIecKoro
KBaJpaTHOTO KOPHS 22.02
65. CaoiicTBa apu(pMETHIECKOTO 25.02
KBaJIPAaTHOT'O KOPHSI
66. ToxecTBeHHbIE TPEOOpa30BaAHUS 9702
BBIPXXCHHM, COJIEPIKAITUX KBaJIPaTHBIC '
KOPHH
67. ToxecTBeHHbIE TPe0Opa30BaHuUs 103
BBIPXXCHHM, COJIEPIKAITUX KBaIPaTHBIC '
KOPHH
68. ToxaecTBeHHbBIE TIPe0Opa3oBaHUS
BBIPAXKEHUM, COAEPKAIINX KBAIPATHbIE 4.03
KOPHH
69. ToxaecTBeHHBIE TIPe0Opa3oBaHUS 6.03
BBIPXCHHM, COIepPKaINX KBapaTHBIE '
KOpHH
70. Dyukus y=+/x U eé rpagux 10.03
71. ®ynkuus y=-/x u eé rpapuk 11.03




72. Dyukus y=+/x u eé rpagux 1 13.03
73. O6o01maronmii ypok mo Teme 1
«KBaapaTHbie KOpHH. 15.03
JleicTBUTEbHBIE YNCIIA»
74. Kontponbshas padbota Ne 4 o teme 1
«KBagpaTHble KOPHHU. 17.03
JleicTBUTEbHBIE YNCIIA»
75. YPOK KOppEeKIIMU 3HaHUK 110 1
18.03
teMme«KBanpaTHble KOpHHU.
JleiCTBUTEBHBIE YHCIIA»
I'naBa 3. KBagpaTHble ypaBHeHUsI 26
76. KBazapatHeie ypaBHeHus. Penienue 1 20.03
HETIOJTHBIX KBAJPATHBIX YPaBHCHUN '
77. KBanpaTtHbie ypaBHeHus. Pemenue 1 22.03
HETOJIHBIX KBAJPATHBIX YPaBHEHUM
78. @opmysia KOpHEW KBAaJIpaTHOTO 1 1.04
ypaBHEHUS '
79. dopMmylia KOpHEH KBaJpaTHOIO 1 3.04
ypaBHEHUSI
80. dopMmyia KopHel KBaJpaTHOTO 1 5.04
ypaBHEHUS
81. dopmysa KOpHEH KBaJIpaTHOTO 1 8.04
ypaBHEHUS
82. Teopema Buera 1
10.04
83. Teopema Bueta 1 12.04
84. OO6o06maronuii ypok 1o TemMe 1 15.04
«KBagpaTHble ypaBHEHUS»
8b5. Kontponsnas padota Ne 5 o teme 1 17.04
«KBampaTHbIC ypaBHCHUS
86. YPpoK KOppeKIMH 3HaHUH  T10 1 19.04
teMe«KBaapaTHbie ypaBHEHU D
87. KBanpaTHslil TpéxusieH 1 22.04
88. KBagpaTHblil TpéxuieH 1
24.04
89. KBaapatHsbrit TpéxdiieH 1 26.04
90. Pemenue ypaBHEHHM, CBOSAITUXCS K 1 99.04
KBaIPAaTHBIM YpaBHCHHSAM '
91. Peuienrie ypaBHEHUM, CBOJSAIUXCS K 1 3.05

KBaJpaTHbIM YPaBHEHUSAM




92.

[IpomexxyTOouHas arTecTanus

6.05

93.

Pemenne ypaBHEeHHM, CBOIAIIMXCS K
KBaJpaTHbIM YPaBHEHUSAM

10.05

94,

PanmoHanbHbie ypaBHEHUS KaK
MAaTEMATHYECKUE MOJIETIN PEATTbHBIX
CUTYyallA

12.05

95.

PanmoHanbHbie ypaBHEHUS KaK
MaTEMATUYECKUE MOJICTTA PEATbHBIX
CUTYyallA

13.05

96.

PanunonanbHble ypaBHEHUS Kak
MaTEMaTUYECKUE MOJEIIH PEATbHBIX
CUTyaluu

15.05

97.

PanmnonanbHble ypaBHEHUS Kak
MaTeMaTHYECKUE MOJIEIIN PEaIbHbIX
CUTyaluun

17.05

98.

PanmonanbHbie ypaBHEHUS KaK
MAaTEMATHYECKUE MOJICITA PEATBHBIX
CUTyalun

20.05

99.

O6o0maronmit ypok 1o TeMe
«KBaapaTHbie ypaBHEHUS

22.05

100.

KontponbsHas pabota Ne 6 o Teme
«KBampaTHBIC ypaBHCHUS

24.05

101.

YPpOK KOppEKIIMU 3HAaHUK 1O
teme«KBapaTHble ypaBHEHUS

27.05

IToBTOpPEHME U CHCTEMATH3AIUA
yueOHOro MmarepuaJia

102.

[ToBTOpEHME U CUCTEMATH3AIIHSI
y4eOHOTO MaTepuaa

29.05




