MYHUIHUITAJTIBHOE BIO/KETHOE OBIIEOBPA30OBATEJIbHOE YUYPEXKXKJIEHUE
CPEIHSASA OBIIEOBPA3OBATEJIBHASA HIKOJIA Nel
C YI'JIIYBJIEHHBIM U3YYEHUEM OTAEJIBHBIX IIPEJIMETOB

PACCMOTPEHO

Ha 3acegannu MO

MaTeMaTUKu, THHOPMATHKH,

buzuku

MBOY COHLI Nel ¢ YHUOII

[Ipotokon Ne 1 ot 30.08. 2022

PykoBogurens MO
H.A . Ilumux

COT'JTACOBAHO

Ha METOJMYECKOM COBETE
MBOY COII Nel ¢ YUOIT
ITpotokon Ne 1 ot 30. 08. 2022

PykoBogutens MC

WLIII. [[xamyanBuig

PABOYAS ITPOI'PAMMA

1o y4eOHOMY NpeaMeTy

«MaTeMaTHuKa»

g 10-11 kiaaccos

(yriiy0JsieHHbIH YPOBEHb)

. [IeITh-SIX

YTBEPXIEHO
[Ipuka3zom nupexropa
Ne 187-0 ot 31.08. 2022

Jupexktop
MBOY COII Ne 1 ¢ YUOII

N.B.KoroBa

CocTraBuTeb:

bonnapenko I'.b.
YUUTEIb MATEMATUKH.



ITosicauTenbpHas 3anuckKa
Pabouas nporpamma o maremaTrke Ui 11 K1accoB cocTaBieHa Ha OCHOBE (e1epaIbHOro

KOMIIOHEHTa FOCYAApCTBEHHOI'0 CTaHAapTa CPEAHEro (I10JIHOro) 0011ero oopazoBaHus
poGUWILHOrO YpOBHS; (hefepabHOro 6a3MCHOr0 yueOHOro IJIaHa; IPUMEPHOM porpaMmbl
cpeaHero (MmoJIHOro) 00IIero 00pa3oBaHMs [0 MaTeMaTHKE MPOQPHILHOTO YPOBHS; IPUMEPHBIX
aBTOPCKHX MPOTPaMM I10 anredpe U HadajaM MaTeMaTtniyeckoro ananmmsa g 10-11 kiaccos
(aBroper .U. 3ybapeBa, A.I'. Mopakosuu) u o reomerpun st 10-11 kimaccoB
001e00pa30BaTeNbHBIX YUPEKICHUN (cocTaBuTeNb mporpammsl T.A. BypMucTposa).

Pabouas nporpamMmma 1o MaTCMaTuKC OPUCHTHPOBAHA HA UCITIOJIb30BAHHUC KOMIUJICKTA U3 ABYX KHUI

A.I''Mopakosuy, [1.B.CemenoB. Anredpa u Hayasia MatemaTuueckoro aHanusa. 11 kiacc. Hacts 1.
VYuebuuk (6a30BbIil U yrITyOJICHHBIH YPOBHM), AJreOpa 1 Hayajga MaTeMaTH4ecKoro anaamsa. 11
kiacc. Yactp 2. 3agaunuk (0a30BbIi U yrinyosneHHbIH ypoBHH). A.I.Mopakosuy, I[1.B.CemeHoB n
yuebnuka «I'eomerpus. 10-11 xmaccer» JI.C. Atanacsn.2019r.

Henun n 3ana4uu u3yvyeHusi y1eOHOro npeaMera «MareMatuka» 11 kiace npopuiabHbIH yPOBEeHb
N3ydyenune matematuku 11 Kinacca HampaBiIeHO Ha JOCTHXKEHUE CIEAYIOINX LIeJIed U 3a1ad.

B mpoduneHOM Kypce comepikaHue 00pa3oBaHUs, IMPEJICTaBICHHOE B OCHOBHOHM IIKOIIE,
pa3BHUBAcTCA B CIECAYIOLINX HAIIPABICHUAX:

* CUCTEMaTH3alHs CBEJACHUH O YHciaxX, (OpPMHUPOBAaHUE IMPEICTABICHUH O PACHIMPEHHUU
YHUCJIOBBIX MHOXECTB OT HaTypPaJIbHBIX JI0 KOMIUIEKCHBIX, COBEPLUICHCTBOBAHUE TEXHUKHU
BBIYHCIICHHUI;

* pa3BUTHE U COBEPIIEHCTBOBAHME TEXHMKH ajredpanyecKux MpeoOpa3oBaHUM, peIIeHUs
YpPaBHEHUI, HEPABEHCTB, CUCTEM;

* cUCTeMaTU3allus U paclIMpeHre CBeIeHUH 0 PyHKIMAX, COBEPIIEHCTBOBaHUE TpapUuecKux
YMEHHH; 3HAKOMCTBO C OCHOBHBIMH HJEIMHU U METOJaMU MaTeMAaTUYECKOTo aHaju3a B oObeme,
MO3BOJISAIOIIEM MCCIIEOBATh 3J€MEHTapHble (DYHKUIMU W pemaTh MPOCTEHIINe NeoMeTpUudecKue,
¢bu3nueckue u Ipyrue 3a1aqu;

* pacIIMpeHne CUCTEMBI CBEJICHUH O CBOMCTBAX MJIOCKUX (UTYp, CUCTEMAaTHUECKOE U3YUEeHUE
CBOMCTB NIPOCTPAHCTBEHHBIX TEJ, PA3BUTHE MPECTABIECHUN O FTEOMETPUUECKUX U3MEPEHMSIX;

* pa3BUTHE INPEICTAaBICHUH O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSAX B
OKpY>KaIoIlleM MUDE;

* COBEpPILEHCTBOBAHUE MATEMAaTHYECKOTO Pa3BUTHs 1O YPOBHS, MO3BOJSAIOLIETO CBOOOTHO
MIPUMEHSTh U3yuyeHHbIe (aKThl U METOJbl IIPU PEUICHUM 3aJad M3 pa3jIMYHbIX pa3/ieloB Kypca, a
TaK)K€ UCIOJIb30BaTh UX B HECTAHJIAPTHBIX CUTYALIMSX;

* (hopMUpOBaHHE CIIOCOOHOCTH CTPOUTH U UCCIIEIOBATh MPOCTEMIIINE MATEMATUYECKUE MOIETTN
IpU pELIeHWH TNPUKIATHBIX 3a]ad, 3a7ad M3 CMEXKHBIX AUCHUIUINH, YriyOJeHue 3HaHWi 00
OCOOCHHOCTSIX NMPUMEHEHHUsS] MaTeMAaTUYECKUX METOJOB K HCCIIEIOBAaHUIO MPOLIECCOB U SIBJICHHUM B
IpUPOJIe U OOIIECTBE.

Mecto npeamera B gerepaibHOM 0a3MCHOM y4eOHOM ILIaHe

CornachHo (enepaibHoMy 0a3uCHOMY yueOHOMY IUIaHy JJIsl 00pa30BaTEIbHBIX YUPEKACHUN

Poccuiickoii @enepanuu Ha U3ydyeHHEe MaTEMaTHKU Ha TPOGHILHOM YPOBHE OTBOJIUTCS 6 U B
Hezemo B 10 kiaccax, Bcero 210 yaca. YueOHas Harpy3ka 35 Henenb 6 yacos.

[TpomesxyTouHas aTTecTanus NPOBOIUTCA B (POPME TECTOB, CAMOCTOSITEIbHBIX, IPOBEPOUHBIX
paboT u MaremMaTuyeckux AUKTAHTOB (110 10 - 15 MHUHYT) B KOHIIE IOTHYECKU 3aKOHUEHHBIX OJIOKOB
y4eOHOro Marepuania.



B cooTBeTcTBHM ¢ 3THM peain3yeTcs TUIOBas mporpamMma aBTopa Mopakosuua A. I'. B 00beme
140 gacoB u mporpamMma 1o reoMeTpHH cpeaHero (IoJIHOT0) 001Iero 0opa3oBaHus B
COOTBETCTBHH C (e/iepaIbHBIM KOMIIOHEHTOM TOCYJapCTBEHHOTO CTAH/IapTa U C YU4ETOM
pexoMeHnanuit aBTopckoit nmporpammel JI.C. Atanacsna B oobeme 70 yacos.

[Inanupyercs nCNoab30BaHUE CIEAYIOINX €1arorM4eCKUX TEXHOJIOTUI B IPETIOAaBaHUU
IpeaMeTa:

- TCXHOJIOTMH MTOJIHOT'O YCBOCHH,

- TEXHOJIOTUH 0Oy4YEeHHUSI Ha OCHOBE PEIICHNUS 3a/1a4;

- TEXHOJIOTUHM 00y4YEeHUSI Ha OCHOBE CXEMAaTUYHBIX M 3HAKOBBIX MOJIEIICH;

- TEXHOJIOTUH NMPOOJIEMHOI0 00yUEHUSI.

W3yuenne MaTeMaTUKy Ha MPOQUIBHOM YPOBHE HAIPABICHO HA JIOCTHKCHHE CIICAYIOMINX [IETICH:
-opMupoBaHHe NPEICTaBICHUI 00 UIEsSX U METO/IaX MaTEMAaTUKH; O MaTeMaTHKE KaK
YHUBEPCAJIBHOM SI3bIKE HAYKH, CPEACTBE MOJICIIMPOBAHUS SIBICHUN U ITPOLIECCOB;

-0BJIa/IeHHe MaTEMAaTUYECKIMHU 3HAHUSAMH U YMEHUSMH, HEOOXOIUMBIMH JIJIsl U3YYCHHUS IKOJIBHBIX
C€CTCCTBCHHO - HAYYHBIX JUCHUILIIINH , JJIA TPOAOJDKCHUA 06pa3OBaHI/I$I 5

-pa3sBHUTHE JIOTUYECKOTO MBIIIJIEHUS, AITOPUTMUYECKON KYJIbTYpPBI, IPOCTPAHCTBEHHOIO
BOOOpaXeHUs, MaTEMaTUYECKOTO MBIIIJICHUS U MHTYULIMHU, TBOPYECKUX CIIOCOOHOCTEN Ha ypOBHE,
HE00X0AUMOM JJIsl POJIOJKEHUST 00pa30BaHMs;

-BOCIIUTAHUE CPCACTBAMU MATCMATHUKU KYJIBTYPBI JTUYHOCTU: 3BHAKOMCTBO C HCTOpHCfI Pa3sBUTHA
MaTEMATUKHU, ITIOHUMaHUA 3HAYUMOCTH MaTEMAaTHUKHU IJIs1 O6IIICCTB€HHOFO nmporpecca.

B npodunsHOM Kypce copeprkanne 00pa30BaHHS ONPEACISIET CIeTyIONNe 3a a4 M:

- ¢popMHPOBATH NPEICTABICHUS O YHCIOBBIX MHOKECTBAX; COBEPILICHCTBOBATH BHIUMCIIUTEIIbHBIE
HaBBIKY;

-pa3BUBaTh TEXHUKY aJireOpandeckux mpeodpa3oBaHuil, pelieHne ypaBHEHU !, HEPABEHCTB,
CUCTEM;

-CHCTEeMaTU3MPOBATh U PaCIIUPSTh CBEIEHUs 0 (PYHKLHMAX; COBEpPIIEHCTBOBATh IpaduiyecKue

yMeHHUsl; pOPMUPOBATH YMEHHUS pelllaTh TeoMeTprudeckue, pU3ndeckue u Jpyrue NpuKkiaIHbie
3a1a4u;

- paclIMPATH CUCTEMY CBEJCHHI 0 CBOWCTBAX MIIOCKUX (PUTYp, cHCTEeMaTHYEeCKH U3y4yaTh CBOMCTBA



MIPOCTPAHCTBEHHBIX T,

- Pa3BUBATh NPEJCTABICHUS O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKPY’KAIOIIEM
MUDE;

- ¢popMHPOBATH CITOCOOHOCTH CTPOUTH U UCCIICIOBATH MPOCTEUIITNE MATEMATHICCKUE MOICITN TIPH
pelIeHUU TPUKIAJIHBIX 337a4 U CMEXKHBIX TUCHHUILINH.

JInuHoCTHBIE, MeTanpeAMeTHbIE U NIPeMeTHbIE Pe3yJIbTAThI:

® pPa3BUTHUC CIIOCOOHOCTH K CaMOIIO3HAaHHIO, CAMOPA3BUTHUIO U CaMOOIIPEACTICHUTO,

e (opMHUpPOBaHME JIUYHOCTHBIX LIEHHOCTHO-CMBICIOBBIX OPUEHTUPOB U YCTAHOBOK, CUCTEMBI
3HAQYMMBIX COLIMAIIBHBIX U MEKJIMYHOCTHBIX OTHOLICHUH, INYHOCTHBIX, PEryJIATUBHBIX,
[I03HABATEIbHBIX, KOMMYHHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JAEHCTBHIM, CIOCOOHOCTH
UX HUCIIOJIb30BaHMSI B yUeOHOM, TO3HABATEIbHOMN U COIIMAIbHOM MPAKTUKE;

e (opmupoBaHUE YMEHUIN CAMOCTOSTEIHLHOTO IIAHUPOBAHUS U OCYIIECTBICHHS YI€OHOM
JeSITeIbHOCTH U OpTaHU3allK yueOHOTO COTPYIHUYECTBA C MEeAaroraMu U CBEpCTHUKAMU,
MMOCTPOCHHS HHIUBUAYATHBHOTO 00pa30BaTEIILHOTO MapIIPyTa;

e pelleHHe 3a/1a4 OOIIEKYIbTYPHOT0, IUYHOCTHOTO M TTO3HABATEIILHOTO PA3BUTHS
o0OyJaromuxcs;

e noBbIIeHUE YPPEKTUBHOCTH YCBOCHUS 3HAHUU M Y4eOHBIX AecTBUI, (hopMUpOBaHHE
Hay4YHOT'O THUIIA MBIIIUICHHS, KOMIIETEHTHOCTEH B MPEIMETHBIX 00JIacTsIX, yueOHO-
HCCIIEA0BATENbCKOM, MPOEKTHON U COLIMAIBHON e TEIbHOCTH;

e CO3JaHME YCIOBUU AJI MHTETPAIMH YPOUHBIX U BHEYPOUHBIX (hopM yueOHO-
HCCTIE0BATENIbCKOM M MPOEKTHOM JACATEIHHOCTH 00YUAIOIINXCS, @ TAKKE UX
CaMOCTOSITENTLHOM pabOTHI MO MOATOTOBKE U 3aIUTE HHAUBUYabHBIX TIPOEKTOB;

e (opmHupoBaHUE HABBIKOB YUacCTHUs B Pa3IMYHBIX (popMax OpraHU3alUu y4eOHO-
HCCIIEI0BATENbCKON U MPOEKTHOM JeSATEIbHOCTH (TBOPUECKHE KOHKYPCHI, HAyUHbIE
oO1iecTBa, Hay4YHO-IIPaKTUYECKUE KOHPEPEHIINH, OJTMMITHA/Ibl, HATUOHAJIbHBIE
o0pa3oBaTenbHbIE MPOrPaMMBI U Ipyrue (OpMbl), BO3MOKHOCTh MOITY4YEHUS MPAKTUKO-
OpPUEHTUPOBAHHOTO PE3YJIbTATA;

® MPaKTUYECKYIO HAMIPABIECHHOCTh MPOBOJUMBIX HUCCIIEOBAHUNM U MHAUBHUIYaIbHbIX
MIPOEKTOB;

® BO3MOXHOCTbH IPAKTHUECKOTO UCMOIb30BaHUS MPUOOPETEHHBIX 00YyUaIOIIUMUCS
KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB LIEJICTIONAraHus, IUNIAHUPOBAHUS U CAMOKOHTPOJIS;

® TI0JIFOTOBKY K OCO3HAHHOMY BBIOOPY JajbHEHIIIEro 06pa3oBanus U mpodeccuoHaIbHOM
NEeSATEIbHOCTH.

JIN4YHOCTHBIE Pe3yJIbTAThI MPEANO0IAralT C(POPMHPOBAHHOCTD!
®  CIIOCOOHOCTH K CaMOIIO3HAHUIO, CAMOPA3BUTHUIO 1 CAMOOIPEIEICHHUIO;

® JINYHOCTHBIX IEHHOCTHO-CMBICJIIOBBIX OPUEHTHUPOB M YCTAHOBOK, CUCTEMBI 3HAYUMBIX
COLIMAJIBHBIX U MEXJIMYHOCTHBIX OTHOIIEHUH, IMYHOCTHBIX, PETYJISTUBHBIX,
[I03HABATENIbHBIX, KOMMYHUKATUBHBIX YHHBEPCAIbHBIX YUEOHBIX AEHCTBHIM, CIOCOOHOCTH
UX UCTOJIb30BaHUs B YUeOHOM, MO3HABATEIHHON M COLIMAIBHOM MTPAKTUKE;



YMEHHI CaMOCTOSITEIILHOTO TUIAHUPOBAHUS U OCYIIECTBIICHHS YIeOHOM eSATEeTbHOCTH
OpraHMu3aIyy y9eOHOTO COTPYAHHYECTBA C MeJaroraMy U CBEPCTHUKAMH, TOCTPOCHHUS
HUHIUBUAYAIBHOTO 00pa30BaTeIbHOTO MapIIPyTa;

YMEHHIA pelIeH s 33124 0OIeKyIbTYPHOTO, IMYHOCTHOTO U MO3HABATEILHOTO Pa3BUTHS
oOyJaromuxcs;

OTBETCTBEHHOI'0 OTHOIIEHUS K YYEHUI0, TOTOBHOCTbh U CLIOCOOHOCTh 00Y4arOLIUXCs K
caMopean3alry 1 caMooOpa30BaHUIO HA OCHOBE Pa3BUTONW MOTHBAIIMH y4eOHOM
JEATEIIBHOCTH U JIMYHOCTHOTO CMbICJIA U3YYECHHsI MATEMaTUKHU, 3aMHTEPECOBAHHOCTD B
NpUOOPETEHUH U PACHIMPEHUN MaTeMaTHUECKUX 3HAHUH U CIIOCOOOB ACHCTBUA,
OCO3HaHHOCTb [IOCTPOCHMSI MHANBUYAIbHOM 00pa30BaTeNbHOM TPaeKTOpUHY;

LEJIOCTHOI'O MUPOBO33PCHUA, COOTBETCTBYOIICTO COBPEMECHHOMY YPOBHIO Pa3BUTH HAYKU
n O6H.[€CTB€HHOI>1 IIPAaKTHUKH.

JIOTUYECKOT'0 MBIIUICHHS: KPUTUYHOCTH (YMEHUE pacrio3HaBaTh JIOTUYECKU HEKOPPEKTHBIC
BBICKA3bIBaHUs), KPEaTUBHOCTH (COOCTBEHHAs! apryMEHTalusl, OIPOBEPKEHM S, IOCTAHOBKA
3an1a4, GopMynupoBKa mpodieM, UCCIeA0BATEIbCKUN IPOEKT U JIp.).

MertanpeamMeTHble pe3yJabTaThl HPEANOIAralT c()OPMUPOBAHHOCTD

CIIOCOOHOCTH CaMOCTOSTEILHO CTaBUTh neian y‘le6H0ﬁ u HCCHGHOBaTeHBCKOﬁ
ACATCIIBHOCTH, INIAHUPOBATH, OCYHICCTBJIATh, KOHTPOJIUPOBATHL U OUCHHUBATH y‘-I€6HI)Ie
,HeﬁCTBHH B COOTBETCTBUH C IIOCTABIICHHOM sanaqeﬁ " YCJIOBUSMHU €€ BBIIIOJIHCHU

YMEHHS CAMOCTOSATEIHHO TIAHUPOBATh ATbTEPHATUBHBIC ITYTH JOCTHKCHUS TICIICH,
OCO3HaHHO BBIOMpAaTh Hanbosee 3 (HeKTUBHBIE CIOCOOBI pelIeHHs YIeOHBIX U
MMO3HABATEJIBHBIX 33]1aY,

YMEHUS HAXOUTh HE00X0ANMYI0 HH(OPMAIIHIO B PA3JIMYHBIX UCTOUYHUKAX (B
CIpaBOYHMKAX, IUTEpaType, HTepHeTe), MpecTaBIsTh HHPOPMAIUIO B pa3InyHON (hopMme
(coBecHOM, TAONMUYHON, rpadUUeCcKOi, CAMBOJIMUYECKOM ), 00padaThIBaTh, XpaHUTh U
nepeaaBaTh MHPOPMALIUIO B COOTBETCTBHH C TIO3HABATEILHBIMHU HITH KOMMYHUKAaTHBHBIMHU
3aJjauamu;

BIIQJICHUS NIPHEMaMH YMCTBEHHBIX JIEHCTBUI: ONpeneeH s MOHATUH, 0000IIeHN s,
YCTaHOBJICHUS aHAJIOTUH, Ki1accu(UKaIIMK Ha OCHOBE CaMOCTOSITENIbHOTO BbIOOpa
OCHOBaHMUI M KPUTEPHUEB, YCTAHOBJIEHUS POJIOBUIOBBIX U MPUUMHHO-CIEACTBEHHBIX CBA3EH,
MMOCTPOCHHUS YMO3aKJIIOUeHU I HHAYKTHBHOTO, ICIYKTUBHOTO XapaKTepa WM M0 aHaJIOTUH;

YMEHUS OPraHU30BbIBATh COBMECTHYIO YUEOHYIO 1€ATEIbHOCTD C YUUTENIEM U
CBEPCTHHUKAMM: OIPENENSTh LIeTIH, pacipeenaTh (yHKIUU, B3aUMOIEHCTBOBATh B TPYIIIE,
BBIJIBUTaTh TUIIOTE3bI, HAXOAUTH PEIIeHUE MPOOJIeMbl, pa3penaTb KOHGIUKTHI HA OCHOBE
COTJIaCOBAHUS MO3UIIMM U YYE€Ta HHTEPECOB, apTyMEHTUPOBATh U OTCTanBaTh CBOE MHEHHUE.

IIpenmeTrHble pe3yJbTaThl HPEANOJaralT c)OPpMHPOBAHHOCTD:

Hpe)ICTaBJ'IeHI/II\/’I 0 H@O6XOJII/IMOCTI/I JA0Ka3aTeJIbCTB ITPU 000CHOBAHHM MAaTEMAaTHUYECKUX
YTBCp)KI[CHI/Iﬁ H PpOJIM aKCUOMATUKHU B IPOBCACHUN ACAYKTUBHBIX paCCY)KHCHHﬁ;

MOHSATUWHOTO arfapaTa 1o OCHOBHBIM pa3zieliaM Kypca MaTeMaTHUKH; 3HAHUH OCHOBHBIX
TeopeM, GopMyI U YMEHUS UX MIPUMEHSITh; YMEHUS T0Ka3bIBaTh TEOPEMBI U HAXOAHTh
HECTaHIapTHBIE CIIOCOOBI pelIeHHs 3a/1a4;

YMEHHMM MOAEIUPOBATh PEaIbHbIE CUTYAllMH, HCCIEN0BATh IOCTPOCHHBIE MOJEIIH,
HMHTEPIPETUPOBATH ITOJTYyYEHHBIN PE3yJIbTaT;



L4 HpGI[CTaB.HeHI/Iﬁ 00 OCHOBHBIX HOHATHAX MAaTEMATHUECKOr0 aHAIN3a U UX CBOﬁCTBaX,
BJIAICHUC YMCHHUEM XaAPAKTCPU30BATh MOBCACHUC q)yHKLII/IfI, HCIIOJIb30BAHUC ITOJTYUCHHBIX
3HAHHUH JJIs1 OIIMCAaHUs U aHaJIn3a pCaJIbHbBIX SaBI/ICI/IMOCTeﬁ;

® BJAJICHHE YMEHUSIMH COCTABIICHUS BEPOATHOCTHBIX MOJEJIEH MO YCIOBUIO 33a4H U
BBIUMCIICHUS BEPOATHOCTH HACTYIUICHUS COOBITHI, B TOM YHCIIE C IPUMEHEHUEM (HOopMyIT
KOMOMHATOPUKHU ¥ OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; UCCIEAOBAHUS CITyYaiHbIX
BEJIMYUH 110 UX PACIPEIEICHUIO

e chopMHpPOBAaHHOCTH HABBIKOB Y4aCTHUs B PA3IMYHBIX (hOpMax OpraHu3aluu yueOoHo-
HCCIIEIOBATENbCKON U MPOEKTHON JAESITENbHOCTH (TBOPUECKHE KOHKYPCHI, HAYYHbIE
o011ecTBa, HAyYHO-TIPAKTUYECKUE KOH(PEPEHIINH, OJTMMITHA/IbI, HATUOHATIbHBIE
o0pa3zoBaTenbHbIE TPOTPAMMBI U JIp. (HOPMBI)

L4 K OCO3HAaHHOMY BH60py JajabHEHUIIero 06paSOBaHI/I$I n HpO(bGCCHOHaHLHOﬁ ACATCIIBHOCTH.

[IpenmeTHbIC pe3ynbTaThl OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBl CPEIHETO OOIIETO
o0pa3zoBaHMs Ui y4eOHBIX PEIMETOB, B TOM uucie «MareMaTnkay, Ha yrilyOJeHHOM ypOBHE
OpPUEHTUPOBAHBI IPEUMYIIIECTBEHHO Ha MMOATOTOBKY K MOCIEAYIOLIEMY TPO(PECCHOHATBHOMY
00pa30BaHMIO, pa3BUTHE UHAMBUAYAIBHBIX CIIOCOOHOCTEN 00yyaromuxcs myreM 0osiee rryboKoro,
4YeM 3TO MpeaycMaTpuBaeTcss 6a30BbIM KypcoM, OCBOEHHEM OCHOB HayK, CUCTEMAaTUYECKUX 3HAHUN
U CIIOCOOOB ACHUCTBUI, IPUCYLINX JAHHOMY Y4€OHOMY IPEIMETY.

Tpe6OBaHI/I$I K OIPpEAMCTHBIM PE3YyJibTaTaM OCBOCHUA YFJ'IY6J'I6HHOFO KypcCa MaTeMaTUuKH JOJI?KHbBI
BKJIIOYAaTh Tpe6OBaHI/I$[ K pe3yjibTaTaM OCBOCHUA 0a3oBoro KypcCa 1 JOIMOJHUTCIIBHO OTPpaXXaThb:

c(OpMUPOBAHHOCTH MPEACTABICHUI O COLIUATIBHBIX, KYJIBTYPHBIX M UCTOPUYECKHUX (hakTOpax
CTAHOBJICHUA MAaTCMAaTUKU 1 I/IH(bOpMaTI/IKI/I;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEMATUUECKOTO MBIIICHUS;
c(OpPMHUPOBAHHOCTh YMEHUI MPUMEHSATH MOTYyYEHHbIE 3HAHUS IIPU PEILICHUH pa3IMYHbIX 3a/1a4;
c(hOpMUPOBAHHOCTH MPEACTABIEHUIN 0 MaTEMATHKE KaK YacTy 0OIIeueI0BeUeCKOi KyIbTypHI,
YHUBCPCAJIbHOM A3BIKC HAYKH, ITO3BOJIAIONIEM OIMUCBIBATHL U U3YYaTh PCAJIbHBIC IMPOUCCCHI 1
SIBIICHUS;

IMOHUMAaHHE COIMMAJIBHOT'O, SKOHOMUYCCKOTI' 0, IMTOJIUTHYCCKOI'0, KYJIbTYPHOI'O, FOPUJUYICCKOTO,
MPUPOJAHOTO, IPTOHOMHUECKOTO, METUITUHCKOTO U (PHU3UOTOTUYECKOTO KOHTEKCTOB
I/IH(l)OpMaHI/IOHHI)IX TGXHOJ’IOFI/II\/JI; MMPUHATHEC DTHYCCKUX ACIICKTOB I/IH(l)OpMaHI/IOHHI)IX TGXHOHOFHﬁ;
c(hOpMUPOBAHHOCTH MPEACTABIECHUI 0 HEOOXOJMMOCTH JI0Ka3aTeNbCTB P 000CHOBAHUU
MaTEMATHYCCKUX YTBep)KIleHI/Ifl " POJIK aKCUOMATUKHU B IMTPOBCACHHUUN ACAYKTUBHBIX paCCY)KI[eHI/H\/JI;
c(hOpMHUPOBAHHOCTH MOHATHITHOTO armapara Mo OCHOBHBIM pa3jielaM Kypca MaTeMaTUKU; 3HAHUN
OCHOBHBIX TCOPEM, (bopMyn 1 YMCHUA UX IIPUMCHATH, YMCHHUSA NOKA3bIBATh TCOPEMBI U HAXOAUTH
HECTaHJapTHBIE CIIOCOOBI peIIeHHs 3a/1a4;

c(hOpMHUPOBAHHOCTh YMEHUN MOJEIIMPOBATH PEATbHBIC CUTYAIH, HCCIIEIOBATH TOCTPOSCHHBIC
MOJEJIU, UHTEPIPETUPOBATH MOTYUEHHBIN pe3ybTaT;

c(hOpPMHUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX TMOHATHSIX MAaTEMAaTHYECKOTO aHAIM3a U UX
CBOWCTBAX, BJIaJIECHUE YMEHUEM XapPaKTEPHU30BaTh MOBEACHNE (DYHKIUH, UCIIOIb30BAHKE
IMMOJIYUYCHHBIX 3HAHUU AJIg O CaHUA U aHaJIn3a pC€aJIbHBIX SaBI/ICI/IMOCTefI;

BJIAJICHUE YMEHUSIMU COCTABJICHUSI BEPOSITHOCTHBIX MOJIETIEN IO YCIOBHIO 33/1a4U M BBIUHUCIECHUS
BEPOATHOCTH HACTYIIJICHUSI COOBITUIH, B TOM YHCIIE C TPUMEHEHHEM (HOpMYIT KOMOMHATOPUKHU U
OCHOBHBIX TEOPEM TEOPHUH BEPOSTHOCTEMN; NCCIAEAOBAHUS CIIyHailHBIX BETMYMH 10 UX
pacnpeeNeHuIo.

Conep:xanue y4eOHOro npeamera.

Aureodpa. JlefictButensHble yncia. [lonsatue HaTypanbHOro yncia. Muoxectsa uncen. CBoHCTBa
,Z[GI\/'ICTBI/ITGJIBHBIX yncen. KoMIUIeKCHBIE Yncia U oncpanvu Hal HUMHU. MGTOI[ MaTeMaTHYEeCKOU
MHAYKIUK. JloKa3aTeNbCTBO YUCIOBBIX HEpaBeHCTB. [lennuMocThb 1emnbix uncen. CpaBHEHUS MO
MOAYJIO m. 38.,[[3‘-11/1 C OCJIIOYUCIICHHBIMHU HEN3BCCTHBIMMU.



PanmonanbHble ypaBHEHUs U HepaBeHCTBA. PanmoHanbHble BeipaxkeHus. @opmyisl OMHOMA
Herorona, cyMMBI ¥ pa3HOCTH CTENIEHEN. [leneHre MHOrOWwIEHOB ¢ OCTaTKOM. PanmonaibHbie
ypaBHeHHs. CHCTEMBI pallUOHAIBHBIX YPABHEHUNM. METO] MHTEpBaIOB PEIICHUS HEPABEHCTB.
PannonaneHbie HepaBeHcTBa. HecTporue HepaBeHcTBa. CHCTEMBI pallMOHATIBHBIX HEPABEHCTB.

Kopens ctenenu n . [lonarue kopHsa creneHy n. KopHy 4eTHON M HEUETHOM CTETICHEH.
Apudmernueckuii kopeHb. CBOHCTBa KOpHEH creneHu n. CTeneHb MOJ0KUTEIHHOTO YUCIIA.
ITonsiTve 1 CBOMCTBA CTENEHU C pallMOHAIbHBIM IOKa3aTeneM.[loHsaTre crenenu ¢
HMPPALMOHAIIBHBIM II0KA3aTEeIIEM.

Jlorapudmel. [Tonstue u croiicTa sorapudmos. Jlorapudmudeckas Gynkius. JlecaTuanpiii
norapudm (mpubnrxeHHsle BeraucieHus ). IlokasarenbHble u torapudpMudeckue ypaBHEHUs U

HepaBeHCTBa. [Ipocreiimuye nokasarenbHble U JlorapuMuU4ecKue ypaBHeHUs. Y paBHEHN,
CBOJISLLIAECS K MPOCTEUIIINM 3aMEHOM HEU3BECTHOTO. [IpocTeiimue nokazareybHble U
norapupmuueckue HepaBeHcTBa. HepaBeHcTBa, cBOAALIMECS K IPOCTEHIIIMM 3aMEHON
HENU3BECTHOTO.

Cunyc, kocunyc yria [lonsatue yria u ero mepsl. OnpeneneHue cuHyca 1 KOCMHyca yria,
OCHOBHBIE (DOPMYITBI AJ1s1 HUX. APKCUHYC M apKKocuHyc. TanreHc u koTanreHc yriia OnpeneneHue
Y OCHOBHBIE (DOPMYJIbI AJIsl TAHI'€HCA M KOTaHIeHca yrila. APKTaHT€HC U apKKOTaHTreHe. PopMyIibl
cioxenust. Kocunyc cymmsl (M pa3HoCcTH) ABYX YIiioB. DopMyIibl A1 AOMOJHUTENbHBIX YIJIOB.
Cunyc cymMmbl (M pa3HOCTH) ABYX yriioB. CyMMa M pa3HOCTh CHHYCOB U KOCUHYCOB. DopMyIibl As1st
JIBOMHBIX U ITOJIOBUHHBIX YIUIOB. [Ipon3BeieHne CHHYCOB U KOCHHYCOB. DOpMyJIBI U1l TAHTE€HCOB.
Tpuronomerpudeckre GyHKIUN YUCIOBOrO aprymenTa. yHKIMU y =SIn X, Yy =COS X, Yy =tg X, y =
ctg x. Tpuronomerpruueckue ypaBHeHUs U HepaBeHCTBa [IpocTeiime TpuroHoOMeTpuYeCKue
ypaBHEHUs. TpUrOHOMETPUYECKUE YPABHEHHUS], CBOASIIMAECS K IPOCTEHIINM 3aMEHON
HEN3BeCTHOTO. [IprMeHeHe OCHOBHBIX TPUTOHOMETPUIECKUX (POPMYII IJIsl PELICHUST yPaBHEHUH.
Opnoponnsle ypaBHeHus. [Ipocrelimue TpuroHoMeTpuueckre HepaBeHcTsa. HepaBeHcTBa,
CBOJSAIIMECS K ITPOCTEUIIINM 3aMEHOM HEM3BECTHOr0. BBEIEHNE BCITOMOTaTENBHOTO YIIA.
DneMeHTbl KOMOMHATOPUKHU, CTATUCTUKU U Teopuu BepoaTHocTell. [lepectanoBku. Pazmemnienus.
Coueranus. BepostHocTh coObITHs. [IoHATHE U CBOMCTBA BEpOSTHOCTU COOBITHA. YacToTa.
YcnoBHas BepossTHOCTh. OTHOCUTENbHAS YaCTOTa COOBITUS. Y CIIOBHAs BeposATHOCTh. HezaBucuMeble
COOBITHSI.

IToBTOpenue. [Ipu oprann3anny TEKYIEro ¥ UTOrOBOIO OBTOPEHMSI UCTIONIB3YIOTCS 3a/1aHus U3
paznena «3agaHust JUisl IOBTOPEHUS» U APYyTHUe MaTepUabl.

Oynkiun. PyHKIUN U UX rpaduku DnemeHTapHble GyHkiun. MccnenoBanue GpyHKuui 1 mno-
CTPOEHHE UX TpapuKOB dIEMEHTapHbIMU MeTo1aMU. OCHOBHBIE CIOCOOBI MpeoOpa3zoBaHUs
rpadukoB. ['paduku yHkuuil, conepxamux Moxyau. [Ipenen ¢pyHKIMM 1 HENPEPHIBHOCTb.
[Tonstue npenena pynkuun. OQHOCTOPOHHUE MIPEIENbl, CBOKWCTBA IpenenoB. HenpeprlBHOCT
¢GbyHKIMH B TOUKe, HAa HHTEpBaie, Ha oTpe3ke. HenpepbIBHOCTD 1eMeHTapHbBIX (DYHKIHHA.
Pa3peiBHble QpyHkuu. OOparnbie pynkuuu . [lonarue oOpatHoit pyHkuuu. Bzaumuo oOpaTtHbie
¢ynkuuu. O6paTHbIE TPUTOHOMETPHUECKUE (PYHKITUH.

Hayana maTteMaTH4ecKoro aHajmsa.

[Tpenen nocnenoBatensHocTH. CBOMCTBA NpenenoB. beckoHeuHo yObIBaroIas reoMeTpuyeckast
nporpeccus. Yucno e. [IponsBoanas. [lonstue nponssoanou. IIponsBoaHas CyMMsl, pa3HOCTH,
MIPOU3BEACHUS M YaCTHOTO JBYX (pyHKIMI. HenmpepbIBHOCTH (PYHKINI, HMEIOIUX MTPOU3BOIHYIO,
muddepennnan. [IpousBoanbie 3eMeHTapHbIX QyHKIMHA. [Ipon3BoaHas crnoxHON GQyHKIIUH.
[TpousBonnas obpaTHoi PpyHKIMH. [IpuMeHeHne npou3BogHONH. MakCUMyM U MUHUMYM (YHKIIUH.
VYpaBHenue kacarenbHou. [IpubnukenHbie BerunciaeHus. TeopeMsl o cpeaneM. BospacTtanue u
yobiBanue GpyHKuuil. [I[pon3BoaHbIe BEICIINX NOPSIKOB. BeImykiocTs rpaduka QyHKINH.
DKCTpeMyM (PYHKITUHU C €TMHCTBEHHON KPUTHIECKON TOYKOW. 3a/1a4u HAa MAaKCUMYM U MUHHUMYM.
Acumnrotsl. [[pobno-nunelinas Gynkius. [loctpoenue rpadpukoB GyHKIUI ¢ IpUMEHEHUEM
npousBoAHON. @opmyna u psag Teinopa.

ITepBooOpasnas u unrterpai. [lousTue nepBoodpa3Hoii. 3aMeHa IEPEMEHHON M UHTETPU-POBAaHHE
o actsm. [Imomrane kpuBoiuHEHOU Tpanenuu. OnpeneneHHbI naTerpat. [Ipubmmkennoe



BBIYHCIICHHE OTpeiesieHHoro nurerpana. @opmyna Hetorona — Jleiioauma. CoiicTBa
OTIpeJICIEHHBIX UHTETPaJIoB. [[puMeHeHne onpeaeieHHbIX HHTETPAIOB B TEOMETPUUECKUX U
¢busnueckux 3aaayax. [loustue nuddepeHnnanb,HOro ypaBHeHU. 3aa4u, TPUBOISAIINE K

Qg QepeHIranbHBIM YPAaBHEHHSIM.

YpaBHEHUS U HEPABEHCTBA.

PaBHOCHIIBHOCTD ypaBHEHHI U HEPaBEHCTB. PaBHOCHIIbHBIE TPEOOpa30BaHUs YPaBHEHUN U
HEpaBeHCTB. Y paBHeHUsI-ceacTBUA. [loHsTHE ypaBHEHUsA-CencTBUsA. Bo3BeneHe ypaBHeHUs B
YeTHYIO cTeneHb. [loTeHnnupoBanue norapupmMudecKkux ypaBHeHui. [IpuBenenue mogo0HbIX
4jieHOB ypaBHeHHs. OcBOOOXKIeHNE ypaBHEHUs OT 3HamMeHarens. [I[pumenenue norapuMuueckux,
TPUTOHOMETPHUYECKUX U ApYTruX (popmys. PaBHOCHIBHOCTh ypaBHEHUH 1 HEPABEHCTB CUCTEMaM.
Pemenuie ypaBHeHHI ¢ IOMOIIBIO cucTeM. Y paBHeHus Buaa f(a(x)) = f($(x)). Pemenne HepaBeHCTB
¢ nmomoIipio cucteM. Hepasercrsa Buaa f(a(x)) > f($(x)). PaBHOCHIBHOCTS YpaBHEHUH HA
MHOKecTBax. Bo3BeieHre ypaBHEHUS B YETHYIO CTEIIEHb. Y MHOKEHUE YpaBHEHUS Ha (PYHKIIMIO.
JlorapugmupoBaHue 1 MOTEHIIUPOBAHNE YPABHEHUH, TPUBEICHUE TTOJJOOHBIX WICHOB, IPUMEHEHUE
HEKOTOPBIX popMyi. PaBHOCUIIFHOCTH HEPABEHCTB Ha MHOKECTBA. Bo3BeieHIe HEpaBEHCTBA B
YEeTHYIO CTETICHb U YMHOXXCHHE HEPAaBEHCTBA HA (DYHKIIHIO, TOTEHIIMPOBAHUE JIOTapH(PMHUIECKIX
HEPaBEHCTB, IPUBEICHNE OIOOHBIX YIEHOB, IPUMEHEHHE HEKOTOpHIX dhopmyi. Hectporue
HEpaBEHCTBA. MeTol MPOMEKYTKOB /IJIsl YPaBHEHUI M HEPAaBEHCTB. Y paBHEHHSI U HEPABEHCTBA C
MoayJIAMHU. MeTo1 HHTEepBaIOB Ul HEMPephIBHBIX (yHKIHMA. Vcnons30Banne cBOMCTB (hyHKIIMIA
IIPU PEUICHUU YpaBHEHUH U HepaBeHCTB. Mcrnonp30Banue obmacTeil CylmecTBOBaHuUS,
HEOTPUIATEIbHOCTH, OTPAHMYEHHOCTH, MOHOTOHHOCTHU U KCTPEMYMOB (DYHKIIMU, CBOMCTB CHHYCA
Y KOCHHYCA MPH PEIICHUH YpaBHEHHI 1 HepaBeHCTB. CUCTEMbI ypaBHEHH C HECKOJIIbKUMHU
HeusBecTHbIMU. PaBHOCHIBHOCTE cucTeM. CucreMa-cieacTBie. MeTo/1 3aMeHbl HeU3BECTHBIX.
PaccyxneHus ¢ YMCI0BBIMH 3HAYCHUSIMU TP PEIICHUH CUCTEM YpaBHEHUH. Y paBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C MapaMeTpaMu. Y paBHEHHUS, HEPABEHCTBA U YPaBHEHUS C TApaMETPOM.
[ToBropenwue. [Ipu opraHu3amum TEKYIETo ¥ UTOTOBOTO MMOBTOPEHUS UCTIONB3YIOTCS 3aIaHMs U3
paznena «3agaHust I1sl IOBTOPEHUS» U APyTHUe MaTepUabl.

I'eomerpus.

[TpsiMble 1 MIIOCKOCTH B IpocTpaHcTBe. OCHOBHBIE MOHATHS CTEPEOMETPUH (TOUKa, Mpsmas,
MIJIOCKOCTh, MPOCTPAHCTRBO).

[Tepecekaromnuecs, napayienbHble U CKPEIIUBAIOIINECS TPSIMbIE. YTOI MEXIY MPSIMBIMH B
npoctpaHcTBe. [lepneHuKyasIpHOCTh NPAMBIX. [lapamienbHOCTh U TEPIeHIUKYIIPHOCTD IPSIMOM
U TUIOCKOCTH, TIPU3HAKU U cBoMcTBa. Teopema o Tpex nepneHaukymnspax. [lepnenaukymnsp u
HAKJIOHHAS. YTOJ MEXKIY MPSMON U INIOCKOCTHIO.

[TapaiienpHOCTB IIIOCKOCTEN, MEPIIEHAUKYISIPHOCTD IIJIOCKOCTEM, IPU3HAKK U CBOMCTBA.
JIByrpaHHBIN YIroJl, JMHEHHBIA YrOojl ABYTPAaHHOIO YIJIA.

PaccTosiHust OT TOUKH 10 TIIIOCKOCTH. PaccTosiHre OT nMpAMOi 10 MIocKocTh. PaccTosinne Mexay
NapajuIeIbHBIMU IIJIOCKOCTSAMU. PaccTosiHuE MEXly CKpelMBaIOIIMMHUCS IPSMBIMH.
[TapamrensHOE npoekTrpoBanue. [1nomans opToroHaaIbHON NPOEKIIMH MHOTOYTOJIBHHKA.
N300paskeHne MpOCTPAaHCTBEHHBIX (QUTYD.

MHuororpanauku. Bepuinnsl, pedpa, rpaHu MHOTOrpaHHuKa. Pa3BepTka. MHOrorpaHHble yIiibl.
Brinyxiible MHOrOrpanHuku. Teopema Oiepa.

[Ipu3ma, ee ocHOBaHUs, OOKOBbIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTh. [Ipsimas 1 HakJIOHHAs
npusma. [lpaBunbhas npusma. [lapamienenunen. Kyo6.

[Mupamuna, ee ocHoBaHUE, OOKOBbIE pedpa, BbICOTa, OOKOBAsI MOBEPXHOCTh. TpeyronbHas
nupamuja. [IpaBunpHas nupamuaa. Y cedeHHas NUpaMua.

CummMerpu B KyOe, B mapajijienenurnese, B npusMe u nupamujae. [lonstue o cumMmerpuu B
IIPOCTpaHCTBE (LIEHTpaIbHasl, OceBasi, 3epKajibHas). I[puMepsl CUMMETpHIl B OKPYKAIOILIEM MUDE.
CeueHnus kyOa, pu3Mbl, upaMusl. [IpencTaBienue o npaBUIIbHBIX MHOTOTPaHHUKAX (TETpasap,
Ky0, OKTa’Ip, TOACKAdP U UKOCAIP).



Koopaunats! 1 BekTophl. JlekapToBbl KOOpAUHATHI B IpocTpaHcTBe. Dopmyrna pacCTOSHUS MEXIY
IBYMsSI TOYKaMH. Y paBHEHUS cephl U MIockocTh. DopMyiia pacCTOSTHUS OT TOYKHU J0 TUIOCKOCTH.
Bektopsl. Moaynb Bektopa. PaBencTBO BekTOpoB. Clio)keHHE BEKTOPOB U YMHOKEHHE BEKTOpa Ha
qucio. Yroa Mexay Bekropamu. Koopaunats! Bekropa. CkalsipHOE IPOU3BEIEHUE BEKTOPOB.
Konnuneapusie BekTopbl. PasioxxeHnne BeKTopa 1o 1ByM HEKOJUTMHEAPHBIM BEKTOPAM.
Kommianapueie BekTopbl. Paziioxenue no TpeM HEeKOMILIaHAPHBIM BEKTOPaM.

Tena u noBepxHOCTH Bpaienus. [{unuuap u konyc. Y cedueHHslil konyc. OCHOBaHUE, BHICOTA,
O0KOBast MOBEPXHOCTbh, 00pa3yroas, pazBepTka. OceBble CEUCHHSI U CEUCHHS MTapajuieIbHbIe
OCHOBAHHUIO.

[ap u cdepa, ux ceyeHus:, KacaTelbHas MIIOCKOCTb K cepe.

O6beMsbl Ten U MIoaan ux noepxuocrei. [loustue 06 o0veme Tena. OTHOIIEHHE 00BEMOB
mo100HbBIX Ten. DopMynbl 00beMa Kyda, IPSIMOYTOJIBHOTO TIapaJUIeTIeUIe 1a, TPU3MBI, IIMIIHHIPA.
dopmysbl 00beMa mUpaMubl U KoHyca. DopMyIibl IUIOMIA U TOBEPXHOCTEH IMIUHAPA U KOHYCA.
dopmynsl 00beMa mapa u miomanan chepsl. Teopema Uessl u Teopema MeHenas.

I'eomerpus (70 gacoB)

COI[Cp)KaHI/Ie Kypca reoMmeTpuun 11 xnacca BKJIFOYaeT clIeayronmue TeMaTu4eCKue 0JI0KH:

Ne Tema KonuuectBo Kontponbhbix KonnuectBo
4acoB pabort 3a4€TOB

1 | Hunmunap, KoHyc, map 16 - 1

2 | O0beMsI Ten 17 1 1

3 | BekTopsl B mpocTpaHCTBE 6 1 1

4 Meroa koopAauHAT B 17 1 1

MIPOCTPAHCTBE
5 | IloBTOpenue 14

BekTopbl B mpocTpaHCTBE

[TonsiTue BekTopa B npoctpaHcTBe. ClI0KEHNE U BBIYUTAaHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
yucno. KoMinanapHbie BEKTOPHI.

MeTto1 KOOpAMHAT B IPOCTPAHCTBE

Koopannatsl Touku 1 KOOpAUHATHI BEKTOpa. CKalsIpHOE MPOU3BEICEHUE BEKTOPOB. Y paBHEHUE
mockocTH. Jpmwkenus. [IpeobpazoBanue momoowus.

unuHap, KOHYyC, wwap.

[Tonsitue nunuuapa. [nomans noBepxHocTy uuiauHapa. [londarue konyca. [lnomaas noBepxHOCTH
KoHyca. YcedeHnnblil konyc. Cdepa u map. YpasHenue chepsl. Bzaumuaoe pacnonoxerue chepsl 1
tockoctu. Kacarensnas minockocts k chepe. Inomans chepsl.

OO0BeMBI TeT.

O6beM mpsiMoyrosibHOTO Napasuienenunena. OObeMbl PSIMON TPU3MBI U IMITUHAPA. OObEMBI
HAKJIOHHOM MPU3MBbI, MUpaMUIbl U KoHyca. O0beM mapa u miomaas chepbl. O0beMbI IApOBOTO
CETMEHTA, IIapOBOTI'0 CJIOS U ILIAPOBOI'0 CEKTOPA.

IToBTOpenue. Pemenue 3anay.

Tpeyronbauku. YetsipexyronbHuku. OKpyXKHOCTb. MHOTOrpaHHUKH. Tesa BpallleHus.

YMeTh HCIOoNIb30BaTh MPUOOPETEHHbIE 3HAHMS M YMEHMSI B MPAKTUYECKOM IEesTeNbHOCTH s
peleHus 3a/1a4 Ha OCHOBE M3YYECHHBIX (POPMYII U CBOMCTB (pUryp.

KanengapHo-remaTuyeckoe njaHupoBaHue ydyeOHoro npeamera «Mamemamuxa»

11A xnacc (mpodWiIbHBIIA YPOBEHD )




No Ne 11/t Tema ypoka Bcero Jara mpoBeneHus
ypoka 1acoB | Mo nany | dakTuuecku
IloBTopenue kypca 10 kiacca S5u
1 1 INosTopenue kypca 10 kiacca. TpHroHOMETpHYECKUE 1 01.09.202
(hopmyIsl 2
5 5 INoBropenue kypca 10 knacca. Tpuronomerpudeckue 1 01.009.
thopmysibt
3 3 IosTopenue kypca 10 kinacca 1 02.09.
4 4 IosTopenue kypca 10 kiacca 1 04.09.
5 5 Bxognasi koHTpoJIbHAs1 padoTa Nel 1 04.009.
I'JIABA 1. Iloka3aTejbHasi H Jorapugmudeckas QyHKIIUH 314
1 6 IMokazatenbHas QyHKIMsI, € CBOMCTBA U TpaduK 1 05.09.
2 7 INokazarenpHast PYHKIHSI, €€ CBOMCTBA U rpaduK 1 08.09.
3 8 INoka3zarenbHast PYHKIMSI, €¢ CBOMCTBA U rpaduK 1 08.09.
4 9 [Noka3zatenbHbIC YpaBHEHHS 1 09.09.
5 10 | INoka3aTenbHbIC YpaBHEHHS 1 11.00.
6 11 | Iloka3aTensHble YpaBHEHHS 1 11.09.
7 12 | Iloka3aTenpHbIC YPaBHEHHS 1 12.09.
8 13 | Ioka3atesbHbIC HEPABCHCTBA 1 15.00.
9 14 | Iloka3aTesbHbIC HEPABCHCTBA 1 15.00.
10 15 KonTtpoasnas pa6ora Ne 2 no teme «Iloka3aTensHas 16.09.
dynkums)
11 16 | Iousrue norapudma 1 18.09.
12 17 | Beraucienue norapumMoB 1 18.09.
13 18 Jlorapudmuyeckast QyHKIWsI, ee CBOHCTBA U rpaduK 1 19.09.
14 19 Jlorapudmmdeckas QyHKIusI, ee cBoMCTBa U rpaduK 1 22.09.
15 20 | CaoiicTBa jorapu¢mMoB 1 22.09.
16 21 | CaoiictBa jorapugmon 1 23.09.
17 22 | CaoiicTBa jorapugmMon 1 25.00.
18 23 | CaoiicTBa jorapu¢mMoB 1 25.09.
19 24 | JlorapudmMuyieckre ypaBHEHHUS 1 26.09.
20 25 | Jlorapudmuyieckre ypaBHEHHUS 1 29.09.
21 26 | Jlorapudmideckre ypaBHEHHUs 1 29.00.
22 27 | Jlorapudmideckre ypaBHEHHUs 1 30.00.
23 28 | Jlorapudmuieckre HepaBeHCTBA 1 03.10.
24 29 | Jlorapudmuieckre HepaBeHCTBA 1 03.10.
25 30 | Jlorapudmuyeckue HepaBeHCTBA 1 04.10.
26 31 | Pemrenwe 3anmanus tuna Nel4 o marepuanam EI'9-2023 1 06.10.
27 30 Juddepenimpoanme TIOKa3aTebHON u 1 06.10.
siorapuMUIECKOi QPyHKIMU
28 33 Huddepenurposanme TIOKa3aTeIbHOM u 1 07.10.
soraprMuIecKoi pyHKIHI
29 34 Juddepenmpoanme TIOKa3aTebHON u 1 10.10.
sorapuMuIecKoi PyHKIMU
30 35 | O606menue 3YH mo teme «Jlorapudmen» 1 10.10.
KonTpoasnas padora Ne3 no 1 11.10.
31 36
Teme « Jlorapupmudeckas GyHKIUA»
I'maBa 2. Huauaap. Konyc. Hlap. 16 4
1 37 | Humuaap 1 13.10.
2 38 [Tomanp 6OKOBOM M MOJHON MOBEPXHOCTEH IMIIMHApA 1 13.10.
3 39 | Pemenwue 3ama4 mo teme «L{ummampy» 1 14.10.
4 40 | Konyc 1 17.10.
5 41 [Tnomane 6OKOBO M OJTHON OBEPXHOCTEH KOHYCa 1 17.10.
6 42 Pemenue 3agau mo teme «Konycy 1 18.10.
7 43 | YceueHHBIH KOHYC 1 20.10.




8 44 | Cdepa, map 1 20.10.
9 45 | B3auMHOe pacnonoxenue chepbl U IIOCKOCTH 1 21.10.
10 46 | Pemenue 3amay nmo reme «Cdepa, mapy» 1 24.10.
11 47 | IInomwaap cdepsl 1 24.10.
Pemenue 3aganuit Tuma Ne2, Nel3 mo matepuanam EI'D- 1 25.10.
12 48 2023
13 49 | Pemrenue 3a1a4 Ha KOMOMHUPOBAaHUE QUTYP 1 27.10.
14 50 | Pemienue 3am1a4 Ha KOMOMHUPOBAHUE QUTYP 1 27.10.
15 51 | O6o0mmenue o Teme «Tena BpaleHus» 1 28.10.
16 52 KonTpoabnasa paGora Ne 4 mo teme «Llmnungp. 1 07.11.
Konyc. Hlap»
I'JIABA 3. Ctenenu u kopHu. CTeneHHbIe PYHKINH 24 4
1 53 | Ilonstre KopHst N-Oi CTeNeHU U3 ISUCTBUTENBHOIO YHCIa 1 07.11.
2 54 | Ilonsitie KOpHsI N-Oi CTEeNeHU U3 ISUCTBUTENBHOIO YHCIA 1 08.11.
3 55 | ®ymxumny = /X , ux ceoiictea 1 rpaguxu 1 10.11.
4 56 | Oyukuumny = 8/, nx coiicTBa 1 rpaduku 1 10.11.
5 57 | Oyukuum y = 8/, ux cBoiicTBa 1 rpaduku 1 11.11.
6 58 | CeoticTBa KOpHs N-0M CTENICHH 1 14.11.
7 59 | CsoticTBa KOpHS N-0H CTETIeHH 1 14.11.
8 60 | CgoiicTBa KOpHS N-0H CTEICHA 1 15.11.
9 61 | IlpeoOpazoBaHrie BEIPAKCHHIM, COACPIKANIX PATUKAIIBI 1 17.11.
10 62 | [IpeoOpa3oBaHue BRIPKEHHUI, COIEPIKAIIMX PaTUKAIIBI 1 17.11.
11 63 | [IpeoOpa3oBaHue BRIPKEHHUI, COIESPIKAIIMX PaTUKAIIBI 1 18.11.
12 64 | IlpeoOpa3oBaHrie BRIPKEHHIA, CONIEPIKAIINX PaIUKAITBI 1 21.11.
13 65 | IlpeoOpaszoBanrie BEIPAXKSHHIIM, COACPIKANIX PATUKAIIBI 1 21.11.
14 66 Kountpoannasi pa6ora NeS no teme «CTeneHu u 1 22.11.
KOPHU»
15 67 O00011IEHHE TTOHATHS O ITOKA3aTelle CTENEHN 1 24.11.
16 68 O00011IeHAE TTOHATHS O TTOKA3aTelIe CTEIEHN 1 24.11.
17 69 O00011EHHE TTOHTHS O ITOKA3aTelIe CTENEHN 1 25.11.
18 70 | Crenennble GyHKIMH, MX CBOKMCTBA 1 rpadMKu 1 28.11.
19 71 | Crenennsle hYHKIMH, MX CBOMCTBA M rpadUKu 1 28.11.
20 72 | Crenenssle GyHKIUH, MX CBOIMCTBA U rpadHKu 1 29.11.
21 73 | Crenenssle pyHKIMH, MX CBOIMCTBA M rpadMKu 1 01.12.
22 74 | V3BneueHue KOpHs M3 KOMIUIEKCHOTO YKCNa 1 01.12.
23 75 | M3BnieueHne KOpHS U3 KOMIUICKCHOTO YHCIIa 1 02.12.
24 76 KonTtpoannas padota Ne6 1 05.12.
1o TeMe « CteneHHble PYHKITM»
I'1aBa 4. BekTopbI B IPOCTPAHCTBE 64
1 77 | llonsiTue BEKTOpa B IPOCTPAHCTBE 1 05.12.
78 CrnosxeHue 1 BEIYUTAaHUE BEKTOPOB. Y MHOKEHHE 1 06.12.
BEKTOpa Ha YUCIIO
3 79 CrnosxeHue 1 BEIYUTaHUE BEKTOPOB. Y MHOKEHUE 1 08.12.
BEKTOpa Ha YUCIIO
4 80 | KoMmiaHapHbie BEKTODBI. 1 08.12.
5 81 | KoMIutaHapHbIe BEKTOPEI. 1 09.12.
6 82 | 3ager Nel mo Teme «BekTopsl B IPOCTpaHCTBEY 1 12.12.
T'JIABA 5. MHOro4/eHsl 109
1 83 MHOrouIeHBI OT OHOM MEPEMEHHON 1 12.12.
2 84 MHOrouIeHbI OT OJHOM MEPEMEHHON 1 13.12.
3 85 | MHorousieHbI OT OJHOM MepeMEHHON 1 15.12.
4 86 | MHOroneHs! OT HECKOJIBKHX MEPEMEHHBIX 1 15.12.
5 87 | MHOrowieHbl OT HECKOJIBKHX MEPEMEHHBIX 1 16.12.
6 88 | MHOrowieHbl OT HECKOJIBKHX MEPEMEHHBIX 1 19.12.




7 89 | VYpaBHeHHs BBICIIHX CTETICHEH 1 19.12.
8 90 | YpaBHeHHS BBICIIHMX CTEIICHEH 1 20.12,
9 91 | YpaBHeHHS BBICIIMX CTEICHEH 1 22.12.
Kontpoabnas pagora Ne7 1 22.12.
10 92
1o TeMe « MHOro4jieHbI»
I'naBa 6. MeToa KOOPAUHAT B NPOCTPAHCTBE 154
1 93 | KoopauHaTel TOYKH M KOOPAMHATEI BEKTOPA. 1 23.12
5 94 CBsI3b MEXKIY KOOPAMHATAMH TOYEK M KOOPAHMHATAMH 1 09.01.202
BEKTOpa. 3
3 95 | Ilpocreiimume 3a1a4u B KOOpAMHATAX. 1 09.01.
4 96 | IIpocreiiime 3aaa4n B KOOpAHHATAX. 1 10.01.
5 97 | Yroa Mexkay BEKTOpaMu 1 12.01.
6 98 | Yroa Mexkay BEKTOpaMu 1 12.01.
7 99 Pemenue 3a1a4 o teme «MeTo KOOPAVHATY 1 13.01.
8 100 | CkamsipHOE IpOW3BEICHNE BEKTOPOB 1 16.01.
9 101 | CkamspHoe mpou3BeIcHHE BEKTOPOB 1 16.01.
10 102 | CkamsapHoe mpou3BeIcHHE BEKTOPOB 1 17.01.
11 103 3auer No2 mo Teme «lIpocreiimne 3amaun B 1 19.01.
KOOpAWHATAX»
Pemrenne 3amanuii Tuma Nel3 mo marepuanam EI'D- 1 19.01.
12 104 2023
Pemenue 3apanmii Tuna Nel3 mo marepuanam EI'O- 1 20.01.
13 105 2023
14 106 | O6o6menne mo TeMe «MeToT KOOPIHHATY 1 23.01.
Kontpoabnasn pagora Ne§ 1 23.01.
15 107
1o TeMe «MeTo1 KOOPANHAT B IPOCTPAHCTBEY
I'JTABA 7. JyieMeHTbI TeOPHH BEPOATHOCTEl U MaTeMaTH4YeCKOM 94
CTATHCTHKH
1 108 | BeposTHOCTh M TeOMETpHUS 1 24.01.
2 109 | BeposTHOCTh M T€OMETPHS 1 26.01.
3 110 | He3aBucuMble MOBTOPEHHS UCTIHITAHUH C IBYMsI HCXOJaMHU 1 26.01.
4 111 | He3aBucumple IOBTOPEHUS UCIIBITAHUMA C IByMSI HCXOJaMH 1 27.01.
5 112 | Craructrueckue MeToipl 00paboTKu HHGOpMAaLK 1 30.01.
6 113 | Craructrdeckue MeTo/ bl 00paboTKu HHMOpPMALTHN 1 30.01.
7 114 | I'ayccoBa kpuBasi. 3aKOH OOJBIINX YHCEI 1 31.01.
8 115 | I'ayccoBa kpuBasi. 3aKOH OOJIBIIMX YUCEIT 1 02.02.
9 116 | Pemenue 3amannii Ne3 4 no marepuaiam EI'9-2023 1 02.02.
I'JIABA 8. [lepBooOpa3Hasi U HHTErpaJl 94
1 117 [epBooOpa3Has 1 HeoNpeIeTICHHbBIN HHTErpa 1 03.02.
BeposiTHOCTE M reoMeTpust
2 118 | IlepBoobpa3Has U HeolpeeIeHHbIH HHTErpal 1 06.02.
3 119 | [lepBoobpa3Has u HeolpeaeIeHHbINH HHTErpal 1 06.02.
4 120 | He3aBrcuMble MOBTOPEHHS UCTIHITAHUH C JIBYMsI HICXOJ[aMH 1 07.02.
5 121 | He3aBucuMble OBTOPEHHMS UCTIHITAHUH C JIBYMsI HCXOJ[aMHU 1 09.02.
6 122 | OnpeneseHHbli MHTErpal 1 09.02.
7 123 | OnpezneneHHbIH HHTErpa 1 10.02.
8 124 | OnpezneneHHbIA HHTErPal 1 13.02.
9 195 Konrtpoasnas padora Ne9 no teme «IlepBoodpaznas u 1 13.02.
HHTErpamn
I'naBa 9. O0BEMBI TeJl. 16 4
1 126 | O0BEM npsIMOYTOIBHOrO NMapajiesenunena 1 14.02.
5 197 Pemenue 3amau mo reMe «O0bEM IPSIMOYTOJIBLHOIO 1 16.02.
napajuieNenumnen
3 128 | O06béM npsMON PU3MBL 1 16.02.
4 129 | Pemenue 3aga4 o TeMe «O0BEM NpsMOid TPU3MBDY) 1 17.02.




5 130 | O0béM HaKIIOHHON IPU3MBI 1 20.02.
6 131 | O0BéM tumuHApa 1 20.02.
7 132 | Pemienne 3aga4 no temMe «O0BbEM HMIUHAPAY 1 21.02.
8 133 | O0BémM mupamMusIpl, KOHYCa 1 23.02.
9 134 | Pemenue 3ama4d o TeMe «O0BEM MUpaMHIIBI, KOHYCa» 1 23.02.
10 135 | 3auet Ne3 no teme «OOBEMBI TEI 1 24.02.
11 136 | O0BéM 1mapa u mwIoIaas chepsl 1 27.02.
12 137 | O0béM 11apa u mwiIomaas chepsl 1 27.02.
13 138 | Pemenue 3aganuii Nel3 mo matepuanam EI'9-2023 1 28.02.
14 139 | Pemenue 3aganuii Nel3 mo matepuanam EI'9-2023 1 02.03
15 140 | O606mienue o reme «O0BEMBI TE» 1 02.03
16 141 | KourpouanHasi padora Ne 10 o reme «O0beMbl Te» 1 03.03
I'JIABA 10. YpaBHeHHUsI M1 HEPABEHCTBA. 144
1 142 | PaBHOCWIIbHOCTH ypaBHEHHI 1 06.03
2 143 | PaBHOCHIBHOCTb YpaBHEHUH 1 06.03
3 144 | PaBHOCHIILHOCTh YPaBHEHHIA 1 07.03
4 145 | PaBHOCHJIEHOCTh YpaBHEHHI 1 09.03
5 146 | OOume MeTo/bl pellieHUs ypaBHEHHUH 1 09.03
6 147 | OOmme MeTo/IbI PelicH s YPaBHSHHUN 1 10.03
7 148 | OOmwme MeTop! pellieHHs YpaBHEHUH 1 13.03
8 149 | PaBHOCHIIHOCTh HEPABEHCTB 1 13.03
9 150 | PaBHOCHJIEHOCTH HEPABCHCTB 1 14.03
10 151 | PaBHOCHJIBHOCTh HEPABEHCTB 1 16.03
11 152 | VYpaBHEHHS U HEPABEHCTBA C MOJYJISIMU 1 16.03
12 153 | VYpaBHeHHs ¥ HEPABEHCTBA C MOYIISIMH 1 17.03
13 154 | VpaBHeHMs 1 HEPABECHCTBA C MOTYJISIMH 1 20.03
14 155 Konrtponshast padora Ne 11 o Teme «YpaBHeHUs U 1 20.03
HEPaBEHCTBA»
3axi0uuTEILHOE OBTOPEHHE MPH MOATOTOBKE K 144
HTOTOBOI ATTECTALMHU 110 TeOMEeTPHH
1 156 Pemenwne rmuraHnMeTpUYeCcKuX 3aad 1O TEME 1 21.03
«OKpYKHOCTBY
5 157 Penrenue ruraHuMeTpUYecKrX 3ajad 1Mo Teme 1 23.03
«OKpYKHOCTBY
3 158 Pemenwne rmuraHnMeTpUYeCcKuX 3aad 1O TEME 1 23.03
«OKpYKHOCTBY
4 159 Pemenue mmannMeTpuyeckux 3aiad mo teme «Ilogodue 1 24.03
TPEYTOJILHUKOBY
5 160 Penrenue mmanumerpudeckux 3anad no reme «[lomodue 1 03.04
TPEYTOJBHUKOB)
Pemenue mmannMeTprudeckux 3agad no teme «Teopema 1 03.04
6 161
Menenas u YeBb»
Penrenue mmanumerpudeckux 3anad no reme «Teopema 1 04.04
7 162
Menenas u YeBb»
8 163 Pemienue crepeoMeTpuueckux 3aiay mo TeMe 1 06.04
«IlocTpoeHue ceueHuin»
9 164 Penrenue crepeoMeTpruecKIX 3a/1a4 MO TEMe 1 06.04
«/IByrpaHHbIi yrom»
10 165 Pemenne CTEPEOMETPHIECKHX 3718 110 TeMe «Yron 1 07.04
MEKIY NPSMOH U IIOCKOCTBIO»
11 166 Penrenue crepeoMeTpruecKUX 3a/1a4 IO TeMe «YTOoI 1 10.04
MEKIy CKPEIINBAOLIIMMUCS TPSIMBIMI
12 167 Pemienue crepeoMerpuueckux 3aaad mo reMe «Meron 1 10.04

00BEMOB»




13 168 Pemenue ctepeomeTprueckux 3a1ad 1o TeMe 1 11.04
«BeKTOpHBIN METO
14 169 | Pemenue 3amanuii Nel,2,13,15 o marepuaiaam EI'D -2023 1 13.04
I'JTABA 11. CuctemMbl ypaBHeHHIi M HEPABEHCTB. 17 4
1 170 | HUppaumoHanbHbIe ypaBHEHHs U HEPABEHCTBA 1 13.04
2 171 | UppanmoHansHbIe ypaBHEHVS M HEPABCHCTBA 1 14.04
3 172 | YpaBHEHUS U HEPABEHCTBA C ABYMs IEPEMEHHBIMU 1 17.04
4 173 | YpaBHEHUS U HEPABEHCTBA C ABYMs IEPEMEHHBIMHU 1 17.04
5 174 | Jloka3arellbCTBO HEPABCHCTB 1 18.04
6 175 | Jloka3aTenbCTBO HEPABESHCTB 1 20.04
7 176 | Jloka3aTeiabCTBO HEPABEHCTB 1 20.04
8 177 | Cucrembl ypaBHEHUI 1 21.04
9 178 | Cucremsl ypaBHEHHH 1 24.04
10 179 | Cucremsl ypaBHEHHH 1 24.04
11 180 | Cucremsl ypaBHEHHH 1 25.04
12 181 | 3amaum c mapameTpamu 1 27.04
13 182 | 3amaum ¢ mapameTpaMu 1 27.04
14 183 | 3agauu c mapameTpamu 1 28.04
15 184 | 3agauu c mapameTpamu 1 01.05
16 185 | 3amaum c mapameTpamu 1 01.05
17 186 KOHTponbliaﬂ pa6oTraN29 mo Teme «CucreMbl 1 02.05
YpaBHeHMIi 1 HEPABEHCTB)
3axiI04YuTe/IbHOE OBTOPEHUE NIPU MOAr0TOBKE K HTOr0OBO#i 244
arTecTalMu 1o ajaredope
1 187 Pemenue E[pO6H0-paLII/IOHaJ'ILHI>IX 1 HppaIOHATBHBIX 1 04.05
ypaBHEHHH
2 188 | Pemenue KBaJipaTHBIX ypaBHEHHH 1 04.05
3 189 | Pemenue nmoka3artenbHbIX YPaBHEHUH 1 05.05
4 190 | Pemenue norapuMidecKuX ypaBHEHUIH 1 08.05
5 191 | PemeHue TpUTOHOMETPHYECKUX YPaBHEHUI 1 08.05
6 192 | Peuienue TPUrOHOMETPUYECKUX YPABHEHHI 1 09.05
7 193 | Pemienue TPUrOHOMETPUYECKUX YPaBHEHHH 1 11.05
8 194 anomeHI/IVe Jorapu(p)MHIECKUX U TTOKA3aTeIbHBIX 1 11.05
BBIpaKECHUH
9 195 anomeHHf: JIOrapu(pMUIECKHX U ITOKA3aTEILHBIX 1 12.05
BBIPKEHUH
10 196 | YmpouieHue TpUrOHOMETPUUECKUX BhIpasKeHUH 1 15.05
11 197 | YmpouieHue TpUroHOMETPUUECKUX BhIPayKEeHUH 1 15.05
12 198 | YmpouieHre nppalMoHaAIbHBIX BbIpOKSHUN 1 16.05
13 199 | PerieHue TEKCTOBBIX 3a/1a4 1 18.05
14 200 | Pemrenne TEKCTOBBIX 3a7a4 1 18.05
15 201 | Pemenne SKOHOMHYECKHX 3a1a4 1 19.05
16 202 | Pemenne SKOHOMHYECKHX 3a1a4 1 22.05
17 203 | Pemienue HepaBEeHCTB METOJIOM HHTEPBAJIOB 1 22.05
18 204 | Pemienue HepaBEHCTB METOJIOM HHTEPBAJIOB 1 23.05
19 205 | PereHre HepaBEHCTB METOJIOM PAIMOHAJIU3ALIMH 1 25.05
20 206 | Pemenue HepaBEeHCTB METOJIOM PAIIMOHATU3AINH 1 25.05
21 207 | Pemenue 3amanuii o teme «lIponsBomHas» 1 26.05
22 208 | Pemenue 3ananuii mo reme «IIpon3BoHasd 1 29.05
23 209 | Pemenue 3amanumii mo reme «IIponsBoHasdy 1 29.05
24 210 | HToroBslil ypok 1 30.05

IlepeyeHb y4eOHO-MeTOAMYECKOT0 00ecTeyeHus!




[Tporpamma: Anrebpa 7-9 kmaccel. CoctaB 1.1.3y6apeBa, A.I'.Mopakosud, «MHemo3uHay, 2019.
A.I". Mopaxosuuy, [1.B. CemenoB. MeTtonudeckoe mocodue s yaurensi, «Anredpa u Hadaiga

aHanm3a», 10 kimacc (mpoduinbHbBIN ypoBeHb), «MHemo3uHa», M. 2020

JLLA. Anekcanaposa. [Tox penakmueit Mopakosuua A.I'. CamocrositensHbie padoThl. 10 Kiacc,
(mpounbHEI ypoBeHb), «MHeMo3uHa», 2022

B.W. I'mu36ypr. [lox penakiueit A.I'.Mopakosuva. KontposibabIe paboThl (TpOGUIBHBIHN
ypoBeHb), «MHeMo3uHa», 2019

[Iporpamma: I'eomerpus 7-9 kiacc. CoctaButens bypmuctposa T.A.. M.: IIpocsemenune, 2010
C.M. Caaksin, B.®. byry30B, U3ydyenue reomerpuu B 10-11 knaccax. Kaura st yaurens, M:
«IIpocsemenuey, 2021 10.I1. Jyaaunsn, B.JI. Kponrays, bypmuctposa T.A.. M.: [Ipocsermienue,
2010

b.I'. 3uB. /lunaktuueckue matepuaisl mo reomerpuu, 10 kimace. (k yaeonuky ArtanacsiHa JI.C.),
«IIpocsemenue», M. 2019
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