


l. ITosscHUTENBbHAA 3aNIHCKA

PabGouass mporpamma mo marematuke s 10-11 KimaccoB cocraBieHa Ha OCHOBE (pemepalbHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO
00pa30BaTeIILHOTO CTaHAapTa, yIeOHOTO I1aHa, 0a3MCHOTO yueOHOro Turana oopaszoBarenpHOro yupexaeaus MOY «COL um.I1.H. bepexHoBa cena
Hwxnasas [TokpoBkay, MpuUMepHO# MporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus Mo mpeaMery «MaremMaTHka» ¢ y4eToM aBTOPCKHX mporpamMm A.l.
Mopakosuya u JI.C. AtanacsiHa.

PaGouas mporpamma paccuutana Ha 140 qacoB anreOpsl 1 Havasr aHainu3a u 70 gacoB reomerpuu B 10 kiracce. B yaeOHOM I1aHe TSl H3y9ICHUS
MaTeMaTUKH OTBOJHUTCS 6 4acOB B HEAENIO, M3 KOTOPHIX MPEITyCMOTPEHO 4 Yaca B HEJEII0 Ha N3ydeHue Kypca anreOpbl M Haval aHajin3a U 2 Jaca Ha
M3yYeHHE TEOMETPHUH.

ABTopckast paGouas mporpamma paccuuTaHa Ha 34 Henenu. [lanHas paOouas mporpamma paccuuTaHa Ha 35 HeZenb, YTO COOTBETCTBYET
roJIOBOMY KaJIeHJapHOMY I'papuKy yueOHOTo 3aBe/ICHUS.

Pabouas mporpamMmma paccuutana Ha 136 yacoB anreOpbl M Havall aHaau3a u 68 yacoB reomeTpuu B 11 kiacce. B ydeOHOM TUTaHe TS U3YYICHUS
MaTeMaTHUKH OTBOJUTCS 6 9acOoB B HEAEIIO, M3 KOTOPHIX MPEIyCMOTPEHO 4 yaca B HENENI0 Ha H3y4YeHHE Kypca anreOphl M Havyajl aHaliu3a 1 2 yaca Ha
n3ydeHne reomeTpun. Pabodas mporpamMma OJTHOCTBIO COOTBETCTBYET aBTOPCKHM MTPOTPAMMaM.

Conepxanue pabodeid MpOrpaMMBbl HAINPaBIEHO Ha OCBOCHUE YYAIIMMUCS 3HAHWH, YMEHHWH W HABBIKOB Ha NPOQHILHOM YpPOBHE, YTO
cOoOTBETCTBYeT oOpazoBatenpHOW mporpamme MOY «COII um.Il.H. bepexxnoBa cena Hwxuss IlTokpoBka». OHa BKIIOUaeT B ceOs BCE TEMBI,
pe1ycMOTpeHHbIe (hefiepatbHbIM KOMIIOHEHTOM TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 001Iero o0pa3oBaHus 10 MaTEMAaTHKE U
aBTOPCKOM MporpaMMoi yueOHOTO Kypca st 00ydeHust MareMatuku A.I'. Mopakosuua, JI.C. AtanacsHa.

Oco0enHocTs o oTHOWIEHHIO K PI'OC O0O.

[IporpaMMma aeranu3upyeT U pacKpbIBaeT COJiEpKaHUE CTaHAAPTA, ONpeeNsIeT OOIIYI0 CTpaTerui0 00yueHus, BOCIIUTAHUS U PA3BUTHS ydaIIUXCs

cpeacTBaMH y4eOHOTO IpeaMeTa B COOTBETCTBUH C LIENISIMU U3Y4EHUSI MaTEMAaTUKH, KOTOPbIE OMPEIeIeHbl CTaHIapTOM BTOPOTO MOKOJICHHUS.
Konuenuus (ocHOBHasl uJaesi MPOrpamMMmbl).

Maremaruka sBISI€TCS OJHUM M3 OCHOBHBIX, CHCTEMOOOPAa3yIOIIMX MPEAMETOB LIKOJIHHOrO 00pa3oBaHus. Takoe MECTO MaTeMaTUKU CPeAM IIKOJIBHBIX
IpeIMeToB 00YCIOBIMUBACT U €€ 0cOOYI0 pOJib C TOUKH 3PEHUS BCECTOPOHHErO Pa3BUTHUS JUYHOCTH ydamuxcs. [Ipu 3TOM KOrHUTHBHAsI COCTABIISIONIAS
JAHHOTO Kypca MO3BOJISIET 00ecreuuTh Kak TpeOyeMblii TOCyJapCTBEHHBIM CTaHIAPTOM HEOOXOAMMBIH YpOBEHb MAaTEMaTHYECKOW MOJTOTOBKU, TaK U
MOBBILIEHHBIA YPOBEHb, ABJISIOMIUNACS JOCTATOYHBIM IJIs YIIIYOJIEHHOTO U3yUYeHHUsI PEAMETA.

Bmecrte ¢ TeM, OueBHAHO, UYTO MOJIOKEHHE C OOydeHHEeM mIpeameTy «MaremaTuka» B cpeaHeil mkose TpeOyeT kK cebe caMoro cepbE3HOro
BHHUMAaHHUSI.

B ocHOBy HacTosfieii mporpamMmbl MOJIOKEHBI TEJaroruuyeckue M AUJAKTUYeCKHe MPUHIUIBI BapUATHBHOTO Pa3BHUBAIOIIETO 0Opa3oBaHUS,
W3II0KEHHBIE B KOHIIETIIMK OOpa3oBaTenbHOM mporpammbl «llepcnekTHBHAs IMIKOTa», U COBPEMEHHBIE TUAAKTHKO-TICHXOJOTHYECKHE TEHACHIIUU,
CBSI3aHHBIE C BApUATUBHBIM Pa3BUBAIOIINM oOpa3oBaHueM U TpedoBanusmMu OI'OC.

A. JIMYHOCTHO OPHEHTHPOBAHHBIE MPUHIMIBI: IPUHIUT aJaNTUBHOCTH; IPUHIIUI Pa3BUTHUS; TPUHIIUTT KOMGPOPTHOCTHU TpoIecca 00yUeHH .



b. KyabTypHO oOpHeHTHMpPOBAaHHbIe NPHHUIMUIIBI: TPUHLUUI LEJOCTHOW KapTUHBI MHpPA; NPUHIUI LEIOCTHOCTH
colepkaHusi 00pa3oBaHMUs; MPUHLMII CHCTEMAaTUYHOCTH; MPUHIUI CMBICJIOBOIO OTHOLIEHUS K MHUPY; MPHUHLMI
OPUEHTUPOBOYHON (PYHKIIMU 3HAHWI; MPUHIIMII ONIOPHI Ha KYJIBTYPY KaK MUPOBO33PEHHUE U KaK KYJbTYPHBIA CTEPEOTHII.

B. /leiTeJIbHOCTHO OpPHMEHTHPOBAHHbIE NPHUHUMIBI: NPUHLIUI OOYYEHHS JEATEIbHOCTHU; NPUHIIMI YIPABISIEMOIrO
nepexojia OT AeATEeIbHOCTH B Y4eOHON CUTyalluu K ACSTENbHOCTU B )KM3HEHHON CUTyallMy; IPUHIIUI MEepexoja OT COBMECTHOM
y4e0HO-TI03HABATEIbHON IESITEIbHOCTH K CAMOCTOSITENIbHON IESATENbHOCTU yUallerocs (30Ha OmKalero pa3BuTHs); NPUHIUIT
OTOPBI HA MPOLIECCH CIOHTAHHOT'O Pa3BUTHS; TPUHIMI (OPMUPOBAHUS TOTPEOHOCTH B TBOPUYECTBE U YMEHHM TBOPYECTBA.

AKTYaJIbHOCTH (3HAYUMOCTB).

Matematnueckoe 00pa3oBaHuUE SABISIETCSA 00513aTEIBHON U HEOTHEMIIEMON YacThIO OOIIEr0 0Opa30BaHuUs Ha BCEX CTYNEHIX

IIKOJIBI.

OO6yueHne MaTeMaTUKE B OCHOBHOM ITKOJIE HAMPABJICHO HA IOCTHKEHUE CIETYIONUX IeJIeii:

1) B HanpaBICHUN JTUIYHOCTHOTO PA3BUTHS:
o dopmupoBaHHE TIPEACTABICHUNA O MaTEeMaTUKE KaK 4YacTH OOIIeUeTOBEYeCKON KYJIbTYphl, O 3HAYUMOCTH
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALIUNA U COBPEMEHHOTO OOIIECTRA;
e Pa3zBuTHE JTOrHYECKOr0 U KPUTHUECKOTO MBIIUICHUS, KyJIbTYPhl PE€UH, CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;
o @dopMHpOBaHWE WHTEIUIEKTYaJbHON YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTHU K MPEOAOJEHHUIO MBICIUTENhHBIX
CTEPEOTHUIIOB, BBITEKAIOUTUX U3 OOBIJICHHOTO OIBITA;
e Bocnuranue KkadecTB JIMYHOCTH, OOECIEUYMBAIONIUX COLMAIBHYI0 MOOHMIBHOCTh, CIIOCOOHOCTh MPUHUMATH
CaMOCTOSATEIbHBIE PEIICHUS;
o ®opMHpOBaHUE KAUYECTB MBIIICHUS, HEOOXOIUMBIX JIJISl afJaNTallii B COBPEMEHHOM MH(OPMAITMOHHOM OOIIECTBE;
e Pa3BuTHe nHTEpECca K MaTEMAaTHIECKOMY TBOPYECTBY U MATEMATUYECKUX CIIOCOOHOCTEH;
2) B METalpeIMETHOM HAMPABICHUU:
e Pa3zBuTue mpeacTaBieHHI 0 MaTeMaTHKE Kak (OopMe ONMMCAHUA M METOJIe NMO3HAHUS JCHUCTBUTEIBHOCTH, CO3JJaHUE
YCIIOBUH ISl MPUOOPETEHHUS IEPBOHAYAIBHOTO OMBITa MATEMATUYECKOTO MOJICITMPOBAHNS;
e dopmupoBaHue o0O0HMX CHOCOOOB HHTEIUNIEKTYallbHOW JE€ATEIbHOCTH, XapaKTepHbIX JJIsI MaTEeMaTUKd U
SIBJISIFOLLIUXCS OCHOBOM MO3HABATENbHOW KYJIBTYPhI, 3HAUUMOM ISl pPa3IUYHBIX c(pep UeT0BEUECKON NeATEeIbHOCTH;
3) B IpeIMETHOM HalpaBJICHUU:



e OgnajgeHue MaTeMaTUYECKUMH 3HAHUSAMH U YMEHHUSIMHU, HEOOXOIUMBIMU JUIsl TPOJOJIKEHUsI 00pa30oBaHus, U3YUEHUS
CMEKHBIX TUCIUIUIMH, IPUMEHEHHNS B TOBCETHEBHOM KU3HU;

e Co3nanue QyHIaMeHTa JJII MaTeMaTUYECKOIro pa3BUTHA, (HOPMUPOBAHMS MEXAHHW3MOB MBILUICHUS, XapaKTEPHbBIX
JUISl MATEMAaTUYECKOM JAEATEIbHOCTH.

B opraHu3annu yqe6H0 — BOCHHTATCJIBbHOIO0 IIpOHECCa BAXHYIO POJIb HMI'PAIOT 3aJa4u. Onu ABASIOTCS H OCJabO, U
CpCACTBOM O6y‘leHI/I${. Baxxubim YCIIOBUECM HpaBHHBHOﬁ OopraHu3alu 3TOT0 IMPOoUCCCa ABJIACTCA BBI60p paHHOHaHBHOﬁ CHUCTCMBI
MCTOIOB U IPUCMOB O6y‘ICHI/I${, CHGL[I/I(I)I/IKI/I peuiacMbIX 06p330BaTeJ'IBHBIX N BOCIIMTATCJIbHBIX 3a1a4.

Heau n3yyenus: npeamera «MaremMaTukay».
B cootBerctBun ¢ ®I'OC cpennero obiiero oOpa3oBaHMs OCHOBHBIMH IIENISIMU Kypca mateMatuku misl0-11 kimaccos
SIBIISTFOTCSI
- OCO3HaHME 3HAUYCHHUS MaTEMaTHUKHU B ITOBCEIHEBHOM JKU3HU YECIOBEKA;
- (opMmupoBaHHE TIPEACTABICHUN O COIMANBHBIX, KYJIBTYPHBIX U HCTOPUYECKUX (PaKkTOopax CTAaHOBJIEHUS MaTeMaTHYECKOU
HAYKU;
- (opMmupoBaHHE TPEACTaBIECHUM O MaTeMaTHKEe KaK YacTH OOIIeuesIOBEYeCKOW KyJIbTYpbhl, YHUBEPCAILHOM SI3bIKE HAyKH,
MTO3BOJISAIONIEM OMMCHIBATh U U3y4aTh peajbHBIE IPOLIECCHI U SIBIICHUS;
- pa3BUTHE JIMYHOCTHU MIKOJBbHUKA CPEJICTBAMHU MAaTeMaTHKH, MIOJITOTOBKA €T0 K MPOI0JDKCHHUIO 00YUCHHS U K caMOpeaTn3aliy B
COBPEMEHHOM OOIIIECTBE.
YcBOeGHHBICE B Kypce MaTeMaTHKHA  CTaplIed IIKOJbI 3HAHUS M CIOCOOBI JEUCTBUN HEOOXOAMMBI HE TOJBKO IS
JNAJIBHEUIIIETO YCIICIIHOTO U3YyYECHUSI MATEMATHUKHU B BY3€, HO U JUJIA PEIICHUS MPAKTUYECKUX 3a/1a4 B IOBCECIHEBHOM KU3HMU.
JlocTkeHue TIepeYNCIICHHBIX MIEJICH MpeIoaracT peuenue ciedyrouux 3a0ay:
— (hopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHUS;
— BOCIIUTAHKME OTHOIICHHS K MaTEMAaTHKE KaK K YaCTH OOIIEYEIIOBEUCCKON KYIbTYpPhI, HTPAIoIIe 0COOYIO POJIb B 00IIECTBEHHOM
pa3BUTHH.

- ¢dopmupoBaHue y OOYyYaIOIIMXCS CHCTEMHBIX IPEJICTABICHUN W OIBITa NMPUMEHEHUS METOJIOB, TEXHOJIOTHH H (opMm
OpraHu3aluyd MPOCKTHOM U y4eOHO-UCCIEAOBATENbCKONW JESATETbHOCTH JUJI JIOCTHXKEHHS IPAKTHKO-OPUEHTHPOBAHHBIX
pe3yJIbTaTOB 00pa30BaHUS;



- (opmupoBaHHEe HABBHIKOB pa3pabOTKH, peamu3aluid M OOIIECTBEHHOW MpE3eHTAlMN OO0yJaIONIUMUCS pPEe3ylIbTaToOB
WCCIICIOBaHMS, MHIWBUIYabHOTO MPOEKTA, HAMPABICHHOTO HA PEIICHHWE HAayYHOW, JTUYHOCTHO M (MJIM) COIMAIbHO 3HAYMMOMN
POOIEMBI.

— c(hOpPMHUPOBAHHOCTh MOTHBALMM HW3YYEHUS MATEMAaTUKH, TOTOBHOCTH M CIIOCOOHOCTH Y4YaIllUXCS K CamMOpa3BUTHIO,
JMYHOCTHOMY CaMOOIIPEIEIEHNIO, TOCTPOEHNUIO UHAUBHUIYAIbHON TPAEKTOPUU B U3YUEHUU ITPEAMETA;

— c(opMUPOBAHHOCH Yy Y4YalllUXCS CIOCOOHOCTH K OpraHu3aluu cBoed y4eOHOW [eATeNbHOCTH MOCPEJICTBOM OCBOCHUS
JUYHOCTHBIX, TIO3HABATEIBHBIX, PETYJISITUBHBIX U KOMMYHUKATUBHBIX YHUBEPCAIBHBIX YUCOHBIX ACHCTBUIA;

— cpOpMHUPOBAHHOCTh CHEHU(PUUESCKUX [JII MATEMaTUKH  CTWJIEH MBIIUICHUS, HEOOXOAMUMBIX [Jii TOJIHOLEHHOTO
(G YHKIIMOHUPOBAHUS B COBPEMEHHOM OOIIIECTBE, B YACTHOCTH, JIOTHYECKOT0, AITOPUTMHUYECKOTO U IBPUCTHIECKOTO;
— c(hopMHUPOBAHHOCTH YMEHUU MPECTABIATh, MHPOPMAIUIO B 3aBUCUMOCTH OT TIOCTABJIEHHBIX 3a]a4 B BUJE TAOJIUIIbI, CXEMBI,
rpaduka, TMarpaMMbl, UCIOJIL30BaTh KOMITBIOTEPHBIE TTporpaMmMbl, UHTepHET npu ee 06padboTKe;
— OBJIAQJICHHWE YYalIUMHUCSI MAaTeMAaTHYECKHM S3BIKOM M amnmnapaToM KaK CpPEJICTBOM OMHCAHWUS W HWCCISIOBAHUS SBIICHHM
OKPYXAaIOIIEro MUpa;
— OBJIaJICHUE CUCTEMOM MaTeMaTHUYECKUX 3HAHUN, YMEHUI 1 HABBIKOB, HEOOXOIUMBIX JJIsl PEIICHUs 3a/1a4 TOBCEAHEBHOM JKU3HH,
U3YYECHHS] CMEXXHBIX TUCIMIUIMH U IPOJOJKEHUST 00pa30BaHMUS;

Cpok peanuzanu nporpaMmsbl 2 roja.

Kpurepun 1 HOpMBI OIICHKH 3HAHWK, YMEHUH U HAaBBIKOB, 00YYAOIIMXCS IO MAaTEMaTHUKE
OuyeHnusanue ycCmHplX 0MEen o8 no mamemamuKe

«5» CcTaBUTCS YUEHUKY, €CJIU OH:

a) JaeT TMpaBWIbHBIC OTBETHI HA BCE TOCTABIECHHBIC BOMPOCHI, OOHAPYKMBAET OCO3HAHHOE YCBOCHHE MPABWI, YMEET
CaMOCTOSITEIIBHO UCIOJIB30BATh U3YYEHHBIC MATEMATUYECKUE TTOHTHS,

0) MPOU3BOAMT BHIYUCIICHHUS, TIPABIIILHO OOHAPYKHUBAs TIPU STOM 3HAHWE U3YUCHHBIX CBOWCTB JICHCTBHIA,

B) YMEET CaMOCTOSITENIbHO PEIIUTH 33/1a4y U OOBSICHUTB XOJ1 PEUICHUS,

I') IPaBWIBHO BBIMOJHSAET paOOThI MO0 U3MEPEHUIO U YEPUECHUIO;

1) y3HaeT, MPaBUIHLHO HAa3bIBAECT 3HAKOMBIE T€OMETPHUECKHIE (PUTYPHI U UX DJIEMEHTHI,



€) YMEET CaMOCTOSATEIHLHO BBIMOIHATH IPOCTEHIITNE YITPAKHEHUS, CBI3aHHBIC C UCIIOIh30BaHNEM OyKBEHHOW CHMBOJIMKH.

«4» CTaBHUTCS YYCHHKY B TOM CIIy4ae, €CJIM OTBET €r0 B OCHOBHOM COOTBETCTBYET TPEOOBAHHSAM, YCTAHOBJICHHBIM IS
OLICHKHU «5», HO:

a) TMPU OTBETE YUYCHHK JIOMYCKACT OTICIbHBIC HETOYHOCTH B (POPMYIUPOBKAX WM NMPU OOOCHOBAHWUU BBHITIOJHSEMBIX
JICUCTBUU;

0) IOMYCKAeT B OTAEJbHBIX CIy4asiX HErpyOble OIINOKY;

B) MPU PEIICHHUM 3a7a4 JAeT HEJIOCTATOYHO TOYHBIC OOBSICHCHHS XOJa PEUICHUs, TMOSICHEHUS PE3yJbTaTOB BBITIOJHICMBIX
JICHCTBUU;

T') TOMYCKAeT CIMHUYHBIC HEJIOUYETHI TIPH BBHIMTOTHCHUN H3MEPEHUN U YepUCHUSI.

«3» CTaBUTCS YUYECHUKY, €CITH OH:

a) MpU PEIICHUH OOJBINMHCTBA (M3 HECKOJBKUX IMPEUIOKEHHBIX) MPUMEPOB IMOTydYaeT NMPABWIBHBIA OTBET, JaXKe €CIIU
YYEHHUK HE YMeeT OOBSCHUTH MCIOIb3YEMBIH MPUEM BBIUYMCICHHUS WU JIONMYCKAET B BBIYMCICHHUSX OLMIUOKH, HO MCIPABIISCT UX C
TIOMOIIIBIO YUUTEIIS;

0) mpu peIICHWH 3aJauyd WIM OOBSICHEHWW XOJa PEIICHHS 3aJavd JIONMYyCKaceT OMIMOKHA, HO C TIOMOIIBI YUHUTEIs
CIIPaBJISICTCS C PEIICHUEM.

«2» CTaBUTCS YUYEHHKY, €CJIM OH OOHApYy>XKMBaeT HEe3HaHWE OOJIBIIEH YacTH MPOrpPaMMHOI0 MaTepHayia, He CIPABIISETCS C
pelieHrneM 3a7a4y U BEIYUCIICHUSIMH JTa)Ke MPU TTOMOIIN YUHUTEJIS.

Kpumepuu ouyenox nucoemennvix paoom

«5» - BCe BBITIOJTHEHO BEPHO, HE O0JIee OHOTO HEJ0UEeTa;

«4» - He BpINONHEHA 1/5 yacTh 3aJaHu;

«3» - He BbINOAHEHA 1/4 yacTh 3agaHus;

«2» - He BbINOAHEHA 1/2 yacTh 3agaHus.

I1. O6mas xapakrepucTuka yueOHoro npeamera «Maremaruka»

Kypcel matemarrku juis 10-11kmaccoB cKiaaapIBaeTCs U3 CICAYIOMMX COASPKATSIHHBIX KOMITIOHECHTOB: aareOpHl,
MaTeMaTHYEeCKOT0 aHaJIn3a, KOMOMHATOPHUKH U TEOPHH BEPOSITHOCTEH, TEOMETPHH.



Kypc nauenen Ha popMupoBaHue MaTeMaTUYECKOTO anmnapara JJisl pelIeHHs 3a/1ad U3 MaTEMaTUKHU, CMEKHBIX MPEIMETOB,
OKpYXaIoILEel peaIbHOCTH. S3BIK aneeOpsbl u Mamemamuyecko20 anaiu3a NMOAYEpPKUBAET 3HAUCHHE MaTEeMaTUKU KaK S3bIKa JJIS
MOCTPOEHUS] MATEMATUUYECKUX MOJIEJIEH, TPOIIECCOB U SIBIICHUM pealbHOro Mupa. OQHON U3 OCHOBHBIX 33/1a4 U3YUYEHUS
MaTeMaTHKHU SIBJISIETCS Pa3BUTHE alITOPUTMUYECKOTO MBIIIJIEHUS, HEOOXOIUMOT0, B YACTHOCTH, JJISI OCBOCHHS Kypca
nH(pOpMATUKH; OBJIaJICHUE HABBIKAMU JICAYKTUBHBIX paccyxaenuil. [IpeoOpazoBanue cuMBoInYecKuX (OpM BHOCUT CBOM
crenuuUYecKuil BKJIaJ B pa3BUTHE BOOOPaXKEHHUS, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOpUeCTBY. JIpyroil BaxxHOM 3a1aueit
U3Y4YEHUS MaTEMATUKU SIBJISICTCS MOJYYEHUE MIKOJIbHIUKAMH KOHKPETHBIX 3HAHUHN O (PYHKIMAX KaK BaXKHEUIIIeH MaTeMaTUYECKOM
MOJICJIH JIJIs1 OTIMCAHUS U UCCIIEAOBAHUS Pa3HOOOPa3HBIX MPOIIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, IKCIIOHCHITUATBHBIX,
NEPUOIUUECKUX U JP.), 1Jisl GOPMUPOBAHUS Y YUAITUXCS MIPEJCTABICHUM O POJIM MAaTEMATUKHU B PA3BUTUU ITUBWIN3ALINH U
KYJbTYPBL. DeMeHnmuyl 102UKU, KOMOUHAMOPUKY, CIMAMUCIMUKY U MeopUl eposimHocmel SIBISIIOTCS 003aTebHbBIM
KOMITOHEHTOM IIKOJIBHOTO 00pa30BaHusl, YCUIMBAIOIINM €ro MPUKIATHOE U MPAKTUISCKOE 3HAaUEHUE. DTOT MaTepra
HEoOXoauM, TIpexkae Bcero, A popMupoBanus (yHKIIMOHATLHOW TPaMOTHOCTH — YMEHHU BOCIIPUHUMATH M aHAJTU3UPOBATH
uH(OpMaINIO, TPEACTABICHHYIO B Pa3IUYHBIX (hOpMax, TOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX PeabHbIX 3aBUCHMOCTEH,
IPOU3BOJIUTh MPOCTENIINE BEPOSITHOCTHBIE pacueThl. M3yueHnue ocros kombunamopuxy MO3BOJIUT y4alleMyCsl OCYIIECTBISTh
paccMOTpeHue ciIy4yaeB, mepedop U MOoJCUYET YUCiIa BAPUAHTOB, B TOM YKCIIE B POCTEUIINX MPUKIATHBIX 3a1adax. [Ipu
U3YYCHUH CIMamucmuKy u meopuu eposimuocmeti 000TaniaroTcsl MpeICcTaBlIeHUs O COBPEMEHHON KapTUHE MUPa U METOJaX €ro
UccieioBaHus, GOpMUpPyeETCs MOHMMAHUE POJIM CTATUCTUKH KaK UCTOYHUKA COIIMATIBHO 3HAUMMOMN MHGOpMAIINH, U
3aKJIa/IbIBAIOTCS] OCHOBBI BEPOSTHOCTHOTO MBIIIIEHUS. TakuM 00pa3oM, B X0J1e OCBOCHHSI COJIEp KaHMsI Kypca ydaluecs
IIOJIy4arOT BO3MOKHOCTb:

1. pa3BUTH NMpeACTABICHUS O YHCIIE M POJIM BRIYUCICHUH B YeJIOBEUECKOH MPAaKTHKE; CPOPMHUPOBATH MPAKTUICCKUE HABBIKH
BBITTOJTHCHUS YCTHBIX, TUCHbMEHHBIX, MHCTPYMEHTAILHBIX BEIYUCIICHUN, PA3BUTh BEIUHCIUTEIBHYIO KYIbTYPY;

2. OBJIAJIETb CHMBOJUYECKUM S3BIKOM alreOphl, BRIPA00TaTh (hOPMAIBHO-ONIEPATHBHBIC AreOpandecKue yMEHUs U
HAyYUTHCS MPUMEHATH X K PEIICHUIO MAaTEMAaTUIECKUX U HEeMaTeMaTHIYEeCKUX 3a/1a4;

3. M3Y4YUTh CBOMCTBA U TpaUKU IEMEHTAPHBIX (DYHKIIHMI, HAYIUTHCS UCIIOIH30BaTh ()YHKIIMOHATHHO-TpadUIeCcKre
MIPEICTAaBICHUS JJIsl OTIMCAHUS M aHATIN3a PEaTbHBIX 3aBUCUMOCTEH;

4. pa3BUTH IPOCTPAHCTBEHHBIC MPECTABICHUS U N300Pa3UTEIbHBIC YMEHUS, OCBOUTH OCHOBHBIE (DAKTHI M METOBI
TUTAHUMETPUH, TIO3HAKOMHUTHCS C TIPOCTEHIIIMMH TTPOCTPAHCTBEHHBIMU TE€JIAMU U WX CBOMCTBAMU;



5. MOJYYUTh NPEJICTABIECHUS O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MUPE U O PA3IMYHBIX CIIOCO0AX UX U3YUYEHUS,
00 0COOEHHOCTSIX BBIBOJOB M MPOTHO30B, HOCSAUIUX BEPOSITHOCTHBIN XapaKTep;

6. pa3BUTH JJOTMYECKOE MBIILJIEHUE U PEUb — YMEHHUS JIOTHUYECKH O0OOCHOBBIBATH CYKICHUS, IPOBOJAUTH HECTIOKHbIE
CUCTEeMaTH3alluU, TPUBOJAUTH PUMEPHI U KOHTPIPUMEPHI, UCIIOJIB30BATh PA3JIMYHBIC SI3bIKK MATEMATUKH (CJIOBECHBIMH,
CUMBOJIMYECKUH, rpaduyecKuil) A1 WIUTFOCTPALIMK, UHTEPIPETALIMH, apI'YMEHTALUU U JOKA3aTeIbCTBA;

Pa3zoen ceomempuu mo3BoUT CHOPMUPOBATH MPEACTABICHUS 00 U3yUyaeMbIX MOHATUSIX U METOJIaX KaK BaXKHEUIIINX
CpeACcTBax MaTeMaTUYECKOTO MOJICIIMPOBAHUS PEATIbHBIX MTPOLECCOB U ABJIEHUN. pAaCIIO3HABATH HA YEPTEKAX U MOJIEIISIX
IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE 0OBEKTHI C X OMUCAHUSIMHU, U300PAKEHUSIMH; ONMCHIBATH B3AUMHOE
PacCIOIOKEHHE MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE, apTYMEHTUPOBATh CBOU CYXKJICHHS 00 3TOM PaCIONIOKEHUH;
aHAJIM3UPOBATH B MIPOCTEHIIMX CIydasX B3AUMHOE PACIOJIOKEHUE 00BEKTOB B IPOCTPAHCTBE M M300paxaTh UX; M300paaTh
OCHOBHBIC MHOTOT'PAHHUKH; BBITIOJTHATH YEPTEHKH 110 3aJJaHHBIM YCJIOBHUSM; CTPOUTH CEUCHUsI KyOa, MPU3MbI TUPAMUIbI, KPYTIIbIX
TEJI; pellaTh INIAHUMETPUUYECKUE U CTEPEOMETPUUECKHUE 3a/]a4ul HA HAX0XKIECHUE T€OMETPUUYECKUX BEJIUYUH (JJIUH, YTJIOB,
TUIOIIA/ICH); MCIOIB30BaTh MIPH PEIICHUH CTEPEOMETPUYECKUX 3a/1a4 INIAHUMETPUIECKUE (PaKThl U METObI, BEKTOPHYO
anredpy, IPOBOAUTH JI0Ka3aTEIbHBIE PACCYKIEHUS B XOJI€ PEIICHUS 3aad.

I1l. Onucanue mecta yueOHoro npeamera «MaremaTuka» B y4eOHOM ILIaHe



Ha u3ydyenue maTemMaTHKU B CpeHEN IIKOJIE OTBOAUTCA 6 yUeOHBIX YacOB B HEJIEIIO B TEUEHUE KAXKIOT0 ToJa o0yueHus,
BCETO 875 ypOKOB.
B cootBerctBUM ¢ TpeOoBaHusMu DenepalibHOrO TOCYyAapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro OOLIETo
oOpa3oBanus npeamer «MatemaTtuka» uzydaercs ¢ 10-ro no 11-if kiacc B Buze cienyromniero yueOHoro kypcea: «MaremaTukay -
MHTErPUPOBAHHBIN MpeMET.

PaCHpCI[eJ'ICHI/IC y‘le6HOF0 BPCMCHU IPCACTABJICHO B Ta6JH/IHe.

Kaaccsl Ipeamersl KonnuyecTBo 4acoB Ha ypOBHe
MAaTEeMaTHYeCKOro UK OCHOBHOI'0 00pa30BaHusi
10 Marematuka (Anredpa) 140
Maremaruka (I'eomeTpusi) 70
11 Marematuka (Anredpa) 136
Marematuka (I'eomeTpus) 68
Bcero 414

IV. JInuHocTHBIE, MeTaNIPeAMETHBIE U NIPeIMEeTHbIE Pe3yJIbTaThl OCBOCHHS Y4eOHOI 0



npeamera «MaremaTukay:

(opMHUpOBaHUE JIMYHOCTHBIX IEHHOCTHO-CMBICIIOBBIX OPUEHTHUPOB U YCTAHOBOK, CUCTEMbI 3HAUUMbIX COLUATIBHBIX U
MEXJIMYHOCTHBIX OTHOUIEHUH, INYHOCTHBIX, PETYJISTUBHBIX, I03HABATEIbHBIX, KOMMYHUKATUBHBIX YHUBEPCAIBHBIX yUEOHBIX
JENUCTBUM, CHOCOOHOCTH UX MCIOJIb30BAHUS B yUeOHOM, MO3HABATEIbHON U COLIMAJIbHON MTPAKTHUKE;

(I)OpMI/IpOBaHI/IC YMCHI/Iﬁ CaMOCTOATCIbHOTO INIAHUPOBAHUA U OCYHICCTBIICHUA yq€6HOﬁ ACATCIIBHOCTHU U OpPraHu3aluu yqe6Horo
COTPpYAHHUYICCTBA C IICAAroraM U CBCPCTHUKaMH, ITOCTPOCHUA UHAUBUAYAJIBHOTO O6pa3OBaTeHBHOFO MapapyTa,

pelieHue 3a1a4 001IeKyIbTYPHOT0, JMYHOCTHOI'O U IMO3HABATENILHOTO Pa3BUTHsI 00yUYaroInXCs;

ITOBBIIIICHUC 3(1)(1)CKTI/IBHOCTI/I YCBOCHUA O6yanOIIII/IMI/ICSI 3HAHUM U qu6HBIX )IeﬁCTBHﬁ, (I)OpMI/IpOBaHI/IC Hay4YHOI'O THUIIA
MBIIJICHUA, KOMIIETCHTHOCTEH B MpCAMCTHBIX O6HaCTSIX, y‘le6HO-HCCHGHOB&TGHBCKOﬁ, HpOGKTHOﬁ u COIIPIEUII)HOﬁ ACATCIIBHOCTHU,

CO37laHue YCJIOBUH JIsl MHTErPallii YPOUHBIX U BHEYPOUHBIX (DOPM yueOHO-HUCCIEA0BATENLCKOM U MMPOSKTHOM JIEATETbHOCTH
00Oy4Jaromuxcs, a TAakKe UX CaMOCTOSITEIbHONM PaOOThI MO MOATOTOBKE U 3aIIUTE UHAUBUAYAJIbHBIX TPOEKTOB;

(dbopMHpoBaHUE HABBIKOB y4acTHs B Pa3IMYHBIX (DOpMax OpraHU3alii y4eOHO-HCCIe0BATEILCKON U MPOSKTHOM €SI TEIbHOCTU
(TBOpYECKHE KOHKYPCHI, Hay4YHbIE O0IIECTBA, HAYYHO-TIPAKTUYECKHUE KOHPEPEHIINH, OTUMITHA/IbI, HAITMOHAJIbHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI U Ipyrue (OpMbl), BOZMOKHOCTD MOTYUYEHUS TPAKTUKO-OPUEHTUPOBAHHOTO PE3YIIHTATA;

IMPAKTUYICCKYIO HAIIPABJICHHOCTD IIPOBOJHUMBIX I/ICCJ'IGILOBaHI/Iﬁ N MHANBUAYAJIBHBIX IIPOCKTOB,

BO3MOKHOCTD IIPAKTHYICCKOI'O MCIIOJIB30BAHNA HpI/IO6peTéHHBIX O6y‘-IaIOIHI/IMI/IC$[ KOMMYHHKAaTHBHBIX HABBIKOB, HABBIKOB
OeJICIiojiaranusd, ImIaHupOBaHHUA U CAMOKOHTPOJIA,

MOJTOTOBKY K OCO3HAHHOMY BBIOODPY JajbHEHIIero o0pa3oBaHus U MPoeCCHOHATBEHON NeATeIbHOCTH.

Jluunocmuwie pesyiobmamesl NPCAIOIararoT C(bOpMI/IpOBaHHOCTBI
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- CITIOCOOHOCTH K CaMOITO3HAaHHIO, CAMOPA3BUTHUIO U CaAMOOIIPCACIICHUILO,

- JINYHOCTHBIX LIEHHOCTHO-CMBICJIIOBBIX OPUEHTUPOB U YCTAHOBOK, CUCTEMbI 3HAUUMBIX COLIMATIBHBIX U MEKIMYHOCTHBIX
OTHOIICHUH, TNYHOCTHBIX, PETYIATUBHBIX, I03HABATENIbHBIX, KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBUH,
CIIOCOOHOCTH X MCIOJb30BAHMS B yUeOHOM, MO3HABATEIbHON U COLIMAIbHON MIPAKTHUKE;

- YMeHI/Iﬁ CaMOCTOATCIIBHOT'O INIAHUPOBAHUA U OCYIICCTBIICHUA yqe6H01‘/'I ACATCIIBHOCTH U OpTaHHU3alIuN yqe6H0r0
COTPpYAHHUYICCTBA C IICAAroraM U CBCPCTHUKaMH, ITOCTPOCHUA UHAUBUAYAJIBHOTO O6paSOBaTeJ'I]':>HOI‘O MapapyTa,

- YMeHI/Iﬁ peuICHUA 3a4a4 O6H_I€KyJ'IBTypHOI‘O, JINYHOCTHOT'O U IMO3HABATCIIBHOI'O PA3BUTHUSA 06yqa10m14xc51;

-OTBETCTBEHHOTO OTHONICHUS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCS K camMOpealn3aliid U caMo0Opa30BaHUIO
Ha OCHOBE Pa3BUTOM MOTHBAIIUU yU4ECOHOU JCATCIBHOCTH U JUYHOCTHOTO CMBICIIA H3YYCHHSI MAaTEMATHKH, 3aMHTEPECOBAHHOCTD B
NPHOOPETCHUH W PACHIUPCHHH MAaTEMAaTHYECKUX 3HAHWH M CIOCOOOB JICHCTBUM, OCO3HAHHOCTH MOCTPOCHUS WHIMBHIYAIbHOM
o0pa3oBaTeIbHON TPACKTOPHH;

-[IEJIOCTHOT'O MUPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKA W OOIIECTBEHHOW MPAKTHKH.

- JIOTUYECKOTO MBINUICHUS: KPUTUIHOCTH (YMEHHE pacIlo3HaBaTh JIOTHUECKH HEKOPPEKTHBIC BHICKA3bIBaHUS), KPEATUBHOCTH
(coOcTBEeHHAsI apryMeHTaIHs, OTIPOBEPKEHUS, IIOCTAHOBKA 3a/1a4, POPMYITHUPOBKA MTPOOIIEM, NCCIIEIOBATEILCKUN TIPOCKT U JIp. ).

Memanpeomemnvie pe3yromamol TPEANONAraroT cHOPMUPOBAHHOCTH:

- CIIOCOOHOCTHM CaMOCTOSITEIPHO CTaBHUTh IIENU YUCOHON M MCCIIeOBATENLCKON NEATEIbHOCTH, IJIAHHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATH U OLIEHWBAThH yUCOHBIC IEHCTBUS B COOTBETCTBUH C ITOCTABICHHOW 3a/1a4eil M yCIOBHUSIMH €€ BBITIOJTHCHHS,

- YMEHHSI CaMOCTOSITENIbHO IUIAHUPOBAaTh albTCPHATHUBHBIC ITYyTH JOCTIDKCHHUS I[N, OCO3HAHHO BBIOWpATh Hamboee
s exTuBHBIE CIOCOOBI PelIeHNs YIEOHBIX U TTO3HABATEIbHBIX 337124,

- YMEHHUS HAaXOJWUTh HEOOXOAMMYI0 HMH(OpMalUI0O B Pa3IUYHBIX MCTOYHMKAX (B CHpaBOYHUKAX, JUTeparype, MHTEepHETE),
MPEACTaBIATh MH(OpMAIMIO B pa3nuyHo (opme (cIoBecHOM, TaOnu4HOM, rpadudecKoil, CHMBOJIWYECKOH), 00padaThIBaTh,
XpaHUTh U TIepeIaBaTh HHPOPMAIIMIO B COOTBETCTBHUH C MO3HABATEIILHBIMU WJIM KOMMYHHKATUBHBIMU 33/1a4aMUu;

-BIIQJICHUSI IPUEMaMU YMCTBEHHBIX JICUCTBHI: ONpPECIICHNs TIOHITHI, 0000IEeHNs, YCTAHOBICHUSI aHAJIOTHH, KIIacCU(UKAITIN
Ha OCHOBE CAaMOCTOSITEIHLHOTO BHIOOpPAa OCHOBAHWN W KPHUTEPUEB, YCTAHOBJICHHS POJOBUAOBBIX W TPUYUHHO-CIIEIACTBEHHBIX
CBsI3€H, MOCTPOCHUS YMO3AKIIIOUCHU HHTYKTUBHOTO, IEYKTUBHOTO XapaKTepa WM 1O aHAJIOTHH;
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-yMEHUS OPraHU30BBIBATh COBMECTHYIO YUEOHYIO J€ATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMHU: ONPEAEISTh UEIH, PACTIPEAEIISTh
(yHKIMHU, B3aMMOJECHCTBOBaTh B TPYIIE, BBIABUIATH T'MIOTE3bl, HAXOAUTH PEIICHHE MpOOJeMbl, pa3pemarb KOH(IUKTHI Ha
OCHOBE COTJIACOBAaHMS MO3ULIMM U y4€Ta HHTEPECOB, ApTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE.

IIpeomemmnvie pe3yromamel MPEINONAraloT cPOPMUPOBAHHOCTD:

1) HpeIICTaBHCHI/Iﬁ 0 HCO6XOI[I/IMOCTI/I A0Ka3aTCJILCTB IIPH 000CHOBaHMHU MaTEMAaTHYECKHUX YTBCp)KIICHI/Iﬁ " POJIM aKCUOMATHUKH
B IIPOBCACHNUHN JCAYKTUBHBIX paCCY)KI[GHI/If/'I;

2) TMOHATUIHOTIO armmapara o0 OCHOBHBIM pa3jieliaM Kypca MaTeMAaTHUKH; 3HAHHUI OCHOBHBIX TeopeM, (hOpMYJI U YMEHUS X
NPUMEHSTh; YMEHHUS JI0KAa3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CITOCOOBI pElICHUs 3a/1ay;

3) yMeHu#l MOJCIUPOBATH PealIbHbIC CUTYAIIMH, UCCIICI0BATh MOCTPOCHHBIC MO/, HHTEPIPETHPOBATH MOIYYCHHBIN
pe3yIbTar;

4) HpG,IICTaBJIGHI/Iﬁ 00 OCHOBHBIX ITOHATHSIX MaTEMaTHUECKOTO aHaInu3a B UX CBOﬁCTBaX, BJIAACHHUC YMCHUCM XAPAKTCPHU30BaATh
ITOBCACHUC q)YHKHHﬁ, HCITIOJIB30BAHHUC ITOJTYYCHHBIX 3HAHUU IJIA OIIMCAaHUA U aHaJIN3ad PCAaJIbHBIX SaBHCHMOCTGﬁ;

5) BnameHnue YMEHUAMHU COCTABICHHS BEPOSTHOCTHBIX MOJICIICH 10 YCIIOBHUIO 3a1a4M U BHIYHCICHHS BEPOSITHOCTH HACTYILICHHUS
COOBITHI, B TOM YHCJIE C TPUMEHEHHEM (HOPMYJI KOMOMHATOPUKHA U OCHOBHBIX TEOPEM TEOPUH BEPOSITHOCTEH; MCCICIOBAHUS
CITy4alHBIX BEJIUYHUH I10 UX paclpe/IeIeHUI0

6) chopMHUPOBAHHOCTH HABBIKOB YYaCTHS B PA3IUYHBIX (DOpMax opraHu3aliii y4eOHO-UCCIEI0BATEILCKOW U MPOSKTHOM
JESTENBHOCTH (TBOPUYECKHUE KOHKYPCHI, HAYYHBIE 00III€CTBa, HAYYHO-TPAKTUYECKHEe KOHGEPEHITNH, OJTUMITHAIbI, HAIIMOHAIbHBIE
oOpa3oBaTeIbHBIC MPOTPAMMBI U IpyTue (HOPMBI)

7) K OCO3HAaHHOMY BBIOOPY MaJIbHEHIIIEro 00pa3oBaHus M MPodecCHOHANBHOM JAeATEILHOCTH.

IInanupyembie pe3yJabTaThl

B PE3YJIbTATC U3YUCHNA MATCMATUKHU HA 0a30BOM YPOBHC BBIITYCKHHUK JOJIZKCH 3HAThL/TIOHUMATh:
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* 3HAUCHNE MATEeMAaTHUECKOW HAYKU JUTsl PEIISHUs 3a/1a4, BOHUKAIOIINX B TCOPUH U MPAKTUKE; MHUPOTY U B TO KE BPEMS
OTPaHUYCHHOCTH TPUMEHEHUS MaTEMaTHICCKUX METOJIOB K aHAJIM3Y U UCCIICIOBAHUIO MPOIIECCOB U SIBJICHUIA B TIPUPOJIC U
00IIIeCTBE;

® 3BHAUYCHUC ITPAKTUKHU U BOIIPOCOB, BOSHUKAIOIIHUX B caMOM MaTeMaTHKE JIIs CbOpMI/IpOBaHI/IH H Pa3sBUTHUA MaTeMaTH4YECKOMN HAayKH;
HUCTOPHIO PA3BUTHA IIOHATHA YKUCJIa, CO3JJaHHUA MAaTCMAaTHICCKOI'0O aHajin3a, BOSHUKHOBCHHA U PA3BUTHA T'COMCTPHU,

® YHI/IBepcaHBHBIﬁ XapaKTEp 3aKOHOB JIOTUKH MATECMATUYICCKUX paCCYH(ﬂeHHﬁ, HUX MIPUMCHUMOCTD BO BCECX 001acTaX
YeJI0BCUYCCKOM ACATCIBHOCTH,

* BEpOSITHOCTHBIN XapaKTep pa3IuYHBIX MPOLIECCOB OKPYKAIOIIETO MUPA;
AJire0dpa yMeTh:

¢ BBIIIOJIHATH apI/I(I)MGTI/I‘ICCKI/IC ,HGfICTBPIiI, COo4YCTasa YCTHBIC U ITMCbMCHHBLIC ITPUCMBI, IIPUMCHCHUC BBIYHCJIIUTCIIBHBIX YCTpOfICTB;
HaXOAUTDb 3HAYCHUS KOPHIA HaTypaJIBHOﬁ CTCIICHH, CTCIICHU C PAllMOHAJIBHBIM I1IOKA3aTCIJICM, JIOFapI/I(I)Ma, HCIIOJIB3YA IIPpH
H€O6XO,III/IMOCTI/I 19 BRIUMCIIMTEIILHBIC YCTPOﬁCTBa; ITOJIB30BAaThCA OHGHKOﬁ )41 HpHKHI[KOfI IMpH MMPAKTUYCCKUX PACUCTAX,

* IPOBOJMTH 1O U3BECTHBHIM (DOPMYIIaM U TIpaBHiIaM IpeoOpa3oBaHus OYKBEHHBIX BRIPKEHUH, BKITFOYAIONINX CTEIICHH,
pajuKabl, Jorapu@Mbl U TPUTOHOMETPUUECKHE (PYHKITNH;

* BBIYHCIISTH 3HAYCHHS YUCIIOBBIX M OYKBEHHBIX BBIPAXCHUH, OCYIICCTBIISISI HEOOXOIUMBIC ITOICTAHOBKHU M MPEOOPa30BaHNS;
MCITIOJIb30BaTh MPUOOPETCHHBIC 3HAHMS 1 YMEHUS B MPAKTUUECKON JEATETHLHOCTU U TTOBCEIHEBHOM KU3HU JJIS: MPAKTHUECKUX
pacdeToB 1o ¢popMynam, BKIto4ask GOpPMyIIbI, COAEPKAIMEe CTENICHHU, PaIUKAIIbI, TOTapu(MbI M TPUTOHOMETPUYECKUE () YHKIIUH,
UCIIOJIb3YSI MPU HEOOXOAMMOCTHU CIIPAaBOYHBIC MAaTEPHABI M TIPOCTEHIITNE BRIUUCITUTEIHHBIC YCTPONUCTBA;

DyHKIUM U TPAQUKH YMETH:

* OMIpENIEIATh 3HaUeHNEe (DYHKIINH 110 3HAYCHUIO apTyMEHTa NP PA3IMIHBIX CrIoco0ax 3amanns QpyHKINH;
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* CTPOUTH rpaMKH U3yYEHHBIX (PYHKIIUH;

* OMUCHIBATh MO rpauKy U B IPOCTEUIINX ClTydasx no GopMylie MOBeeHNE U CBOMCTBA (PYHKIIMI, HAXOAUTH MO TpaduKy
(GyHKUIMN HauOOJbLINE U HAUMEHBIINE 3HAYEHUS;

* pemiaTh ypaBHEHUs, IPOCTEUIINE CUCTEMbI YPaBHEHUHN, UCIIOJIb3Ysl CBOMCTBA (PYHKIMH U UX IPaQUKOB; UCIIOIH30BAThH
NpUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTHUECKON JEATEIBHOCTU U MOBCEAHEBHON KU3HM JIJISI: OMMCAHMS C TTOMOIIBIO (DYHKIIMIA
Pa3TUYHBIX 3aBUCUMOCTEHN, IPE/ICTaBIEHUs UX rpadUyeCKy, MHTEPIPETALUU IPAPUKOB;

Havaja MmareMaTH4eCKOro aHaJInu3a YMCTh:
¢ BBIYUCJATH ITPOU3BOAHBIC U HCpBOO6paBHBI€ QJICMCHTAPHBIX q)YHKHHﬁ, HCIIOJIB3YyA CIIPABOYHBIC MATCPHUAJIbI,

¢® UCCJICAOBATDH B HpOCTCﬁIHHX ciryuasax (1)yHKIlI/II/I Ha MOHOTOHHOCTb, HAXOIUTDH HauOOJIbIIINE U HANMEHBIIINE 3HAUYCHUS q)yHKIII/If/'I,
CTPOUTH Fpa(i)I/IKI/I MHOTI'O4JICHOB U HpOCTGﬁHIPIX paduOHAJIbHBIX (1)YHKHHﬁ C HUCIIOJIb30BAHUCM allllapaTa MaTEMATUICCKOI'O
aHaJIi3a,

¢ BBIYUCJIATH B HpOCTGﬁIHHX ClIydaiax 1mjaomaian ¢ UCITOJIb30BAHNCM HCpBOO6pa3HOI\/JI; 20 uCroIbp30BaTh HpI/IO6p€T€HHLIG 3HAaHHUA U
YMCHUS B HpaKTHLIGCKOﬁ ACATCIBHOCTU U HOBCGI{H@BHOﬁ KU3HU OJI1: PCHICHUA IMTPUKIIAAHBIX 3a1a4, B TOM YHUCJIC COUAJIBHO-
OKOHOMHNYCCKHUX 1 (1)I/I3HLI€CKI/IX, Ha HauOOJIBIIINE ¥ HANMECHBIIINE S3HAYCHUS, Ha HAXOXKJICHUC CKOPOCTH U YCKOPCHHA,

YpaBHeHMS M HEPABEHCTBA YMETh:

* pemaTh pallMoOHaIbHBIC, TOKA3aTebHbIE U JIoTapu(PMUYECKUEe YPAaBHEHHS 1 HEPABEHCTBA, MPOCTEHINNE UPPAIIMOHATILHBIC U
TPUTOHOMETPUUYECKHUE YPABHEHUS, UX CUCTEMBI;

¢ COCTABJATDb YPAaBHCHUA U HCPABCHCTBA 110 YCJIOBHUIO 3a1a49H,

* UCIOJIb30BAaTh JIJIsl MPUOIM>KEHHOTO PEICHUSI YPABHEHHU U HEPABEHCTB rpaduecKuil MeTo;
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* U300pakaTb HA KOOPJAMHATHON MJIOCKOCTH MHOXECTBA PEIICHUN MPOCTEUINX YPAaBHEHUN U UX CUCTEM; HUCIOJIb30BaTh

HpI/IO6p€T€HHBI€ SHAaHUA U YMCHUA B HpaKTI/I‘IGCKOﬁ ACATCIBHOCTHU U HOBCGI[HGBHOfl JKU3HU IJI1 TOCTPOCHHUA U UCCIICAOBAHUA

MPOCTEUIIINX MATEMAaTUUECKUX MOJIEIIEH;

JyieMeHTbl KOMOMHATOPUKHU, CTATUCTUKH U TEOPUH BEPOATHOCTEH YMETh:

* pelaTth NPoCTeHIe KOMOMHATOPHBIE 3a/1a4l METOJIOM Iepedopa, a TAKKe C UCTIOTH30BAHUEM U3BECTHBIX () OPMYIT;
* BBIUUCIIATH B IPOCTEHIINX CIydasix BEPOSITHOCTH COOBITHI Ha OCHOBE IMOJICYETA YMCIIa UCXOJI0B;

* HCTIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTUUECKOU JICSITEIIHHOCTH M TTIOBCETHEBHOM JKU3HU JIJIS:

* aHaNKM3a peajJbHbIX YUCIOBBIX IAHHBIX, IPEACTABICHHBIX B BUJIC TUArpaMM, TPa(hHUKOB;

* aHanM3a UHPOPMAIIUU CTATUCTUYECKOTO XapaKTepa;

I'eomeTpusi ymeTs:

* pPacTio3HaBaTh HA YEPTEIKAX M MOJEIISAX MPOCTPAHCTBEHHBIE (JOPMBI; COOTHOCHTH TPEXMEPHBIE OOBEKTHI C MX ONMUCAHUSIMU,
U300paKCHUSMH,

* OMUCHIBATh B3aMMHOE PACIIOJIOKEHHE MPSMBIX U INTIOCKOCTEH B IPOCTPAHCTBE, ApTyMEHTHPOBATH CBOU CYKJIEHUS 00 3TOM
PACIIOJIOKEHNH;

* AaHANM3UPOBATH B IPOCTEUIINX CIydasiX B3AUMHOE PACTIOJI0KEHUE 00OBEKTOB B MPOCTPAHCTRE;
* n300pakaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE TEJIa; BHIOIHITH YEPTEKH 1O YCIOBUSIM 337124,

* CTPOHTH MPOCTEHIINE ceUeHUs KyOa, MPU3MBbI, TUPAMUJIBL;
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* pemaTh MIAHUMETPUICCKUE U TIPOCTEUIITHE CTEPEOMETPUICCKHUE 3a]]aU Ha HAXOXKICHHE TE€OMETPUUSCKUX BETUIHH (JJTHH,
VTJIOB, IJIOIIA/iei, 00HEMOB);

® UCIIOJIB30BAaTh IIpU PCHICHUN CTCPCOMCTPUUCCKUX 3aaq INITAHUMETPUICCKUC (1)3,KT]':>I n MCTOBbI,

* POBOJIUTH JJOKA3ATENbHbIE PACCYKACHHS B XOJ€ PELIECHUs 3a/1a4; UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B
IPaKTUYECKOUN NESTENBHOCTH U TOBCEAHEBHOM KU3HU IS :

* vccie0BaHus (MOJEIMPOBAHNS ) HECTOKHBIX MPAKTUUYECKUX CUTyalluii HA OCHOBE M3YUYEHHBIX (DOPMYJIT U CBOMCTB (uUryp;

* BLIYUCJIEHHUSI O0OBEMOB U HHOHIa)IGﬁ HOBerHOCTeﬁ MPOCTPAHCTBCHHBIX TCJI ITPU PCHICHUUN IMPAKTUICCKUX 3aad4, UCIIOJIb3Ys IIPpU
H€O6XO}II/IMOCTI/I CIIPAaBOYHUKHU U BBIYUCIINTCIIbHBIC yCTpOﬁCTBa.

Yuyenuk 10 kiacca HAyYMTCA:

Onemenmol meopuu MHoa2Mcecme u MAMEMAMUYECKOU J02UKU

e CBOOOJIHO OTIEPUPOBATH MOHITUSIMHU: MHOYKECTBO, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOYKECTBA, DIIEMEHT MHOXKECTBA,
MOJIMHOECTBO, TepecedeHne, 00bETMHEHHE U PA3HOCTh MHOKECTB;

e TMPHUMEHATH YHUCIOBBIE MHOXKECTBA HA KOOPJANHATHON MPSIMOil: OTPE30K, MHTEPBAJL, IOTYUHTEPBAI, IPOMEKYTOK C
BBIKOJIOTOM TOYKOH, Tpadrueckoe mpencTaBieHne MHOKECTB Ha KOOPAMHATHON MJIOCKOCTH;

e IPOBEPATH NPUHAIICIKHOCTD 3JIEMEHTA MHOKECTBY;

e HAaxOJIUTb MEPECCUCHHNE N 00HETMHEHHE MHOXKECTB, B TOM YKCJIE TPEICTABJICHHBIX rpad)MuecKu Ha YUCIOBOM MPSIMOM 1 Ha
KOOPJIMHATHOM IUIOCKOCTH;

e 33/1aBaTh MHOXECTBA MEPEUNCICHUEM U XapaKTEPUCTUUECKUM CBOWCTBOM;

e ONEPUPOBATH NOHATHSIMH: YTBEPKICHUE, OTPULIAHUE YTBEPKICHUS, HICTUHHBIC U JIOKHBIC YTBEPKACHUS, IPUUNHA,
CJIEICTBHE, YACTHBIN CIy4al 0OIIEro yTBEPKICHUS, KOHTPIIPUMED;
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e IIPOBOAWUTH AOKA3ATCIIBHBIC PACCYKIACHUA IJIsA 000CHOBAaHHS HCTHHHOCTH YTBep)I(IleHHfl;

Hucna u evipasicerus

e CBOOOJIHO OMIEPUPOBATH MOHATUSIMU: HATYPAIHHOE YHCIIO, MHOKECTBO HATYPAJIbHBIX YUCEJ, I[EJI0€ YHUCII0, MHOXKECTBO
LIETIBIX Yncel, OOBIKHOBEHHAs IPOOb, AeCATUYHAS IPOOb, CMEIIAHHOE YHCIIO, PAllMOHATBHOE YHUCIIO, MHOMKECTBO
palMoOHAILHBIX YHUCEII, UPPAIMOHATBHOE YUCIIO, KOPEHb CTETICHH N, IEUCTBUTEIBLHOE YHCIIO, MHOXKECTBO JEeHCTBUTEIBHBIX
quces, TeOMEeTpUUYecKasi MHTEPIpETaIls HATypaIbHbIX, 1IEJIBIX, PAIIMOHANIBHBIX, JEHCTBUTEIBLHBIX YHUCEIT;

e JIOKa3bIBAaTh M UCIOJIb30BATh MPU3HAKH JCIUMOCTH, CYMMbI U MIPOU3BEICHUS MPU BBHIMOJHEHUH BBIYUCICHUN U PEIICHUH
3a7a4;

e BBITIOJHATH OKPYTJICHUE PAIlMOHATBHBIX U UPPAIIMOHAIBHBIX YUCEN C 33ITaHHOU TOYHOCThIO;

e CpPaBHUBATH JICCTBUTEIBbHBIC YHCIIA PA3HBIMH CTIOCOOAMH;

e YIOPSIOYMBATH YUCJTIA, 3aAMIMCAHHBIC B BUJI€ OOBIKHOBEHHOM M IECATUYHOM IpOOH, YKCIIa, 3alTMCAHHBIC U UCTIOIb30BaHUEM
apupMEeTHIECKOTO KBaJIPaTHOTO KOPHs, KOPHEH CTeTIEHU OOJIbIlIe BTOPOA;

o HaxoauTh HOJI 1 HOK pa3ubiMu crioco6amu 1 UCIOIb30BaTh UX MPH PEIICHUH 3a]1a4;

e BBITOJHATH BEIYUCIICHUS U TTPE0Opa30BaHUs BEIPAKEHUH, COIepIKaIIUX JICHCTBUTEIIBHBIC YHCIIA, B TOM YHUCJIE KOPH
HATypaJIbHBIX CTEIICHEH;

e BBITNOJHATH CTAaHAAPTHBIC TOXKISCTBEHHBIC IPEOOPA30BaHUS TPUTOHOMETPHUECKUX, JIOTAPU(DMHUIECCKUX, CTCIICHHBIX,
UPPAMOHAIBHBIX BBIPAXKEHHU;

YDCZ6H€HZ/I}Z U HepaeeHcmed

e CBOOOIHO OIEPUPOBATH OHATUSIMU: YpPAaBHECHNE; HEPABEHCTBO; PABHOCWIBHBIC YPaBHCHHSI M HEPABCHCTBA; YPaBHCHHE,
SIBIISIFOIIEECS CIICJCTBUEM JIPYTOT0 YPaBHEHUS; ypaBHEHUS, PABHOCHIIBHBIC HA MHOKECTBE; PABHOCHIIHHBIC
npeoOpa3oBaHusl YpaBHEHUM;

e peIaTh pa3HbIC BUJBI YPABHCHHUH H HEPABCHCTB M X CHCTEM, B TOM YHCJIC HEKOTOPHIC YPaBHCHHS TPEThEH U YeTBEPTOU
CTeIeHeH, JPOoOHO-paIlOHAITBHBIC M HPPAIIMOHAIBHEIC,
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OBJIaJIETh OCHOBHBIMHU TUIIAMHU MOKA3aTENbHBIX, JIOTAPU(YMHUUECKUX, HPPALUOHAIBHBIX, CTEIEHHBIX YPABHEHUN U
HEPABEHCTB U CTAHAAPTHBIMU METOAAMHU UX PELICHUN U IPUMEHATH UX MPU PEIICHUHU 3a1a4;

IIPUMEHATH TEOpEMY be3y K peleHno ypaBHEHUN;

IIPUMEHATHL TeopeMy Buera i peleHus HEKOTOPbIX YPaBHEHUM CTEIIEHU BbIIE BTOPOU;

MOHUMATh CMBICII TEOPEM O PAaBHOCUJIBHBIX U HEPAaBHOCHIIbHBIX MPEOOPA30BAHUSIX YPABHEHUN U YMETh UX JI0Ka3bIBATh;
BJa/IETh METOAAMU PEILLICHUS YpaBHEHUH, HEPABEHCTB M UX CUCTEM, YMETh BHIOUPATh METO]I PEIICHUSI 1 0OOCHOBBIBATH
CBOI1 BBIOOD;

HNCTIOJIB30BATH MCTO MHTCPBAJIOB JIA pCIICHUSA HCPABCHCTB, B TOM YHCJIC I[pO6HO-paHI/IOHaJIBHBIX M BKIIIOYAOIIIHUX B cels

UPPALMOHAJIBHBIE BBIPAKECHHUS;

BJIAJETh Pa3HBIMU METOJIaMH JI0Ka3aTEJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHUS B LEIbIX YUCAX;

M300paXkaTh Ha TUIOCKOCTH MHOXKECTBA, 33/]JaBa€Mbl€ YPABHEHUSIMU, HEPABEHCTBAMU U UX CUCTEMAMU;
CBOOOJTHO MCTIOIB30BATh TOXK/IECTBEHHbBIE TPEOOpPa30BaHus MPHU PEIICHNN YPABHEHHUIN U CUCTEM ypaBHEHHIA;

Dynxyuu.

BJIAJIETh TIOHSATUSAMU: 3aBUCUMOCTH BEIMYMH, (PYHKITUS, apTyMEHT U 3Ha4YeHHEe (YHKIH, 00JIACTh ONPEIEICHHS U
MHOECTBO 3HaYCHUH ()YHKITUHU, TpaduK 3aBUCUMOCTH, TpaduK QyHKIIUH, HYIU QYHKIIUH, TPOMEKYTKU
3HAKOIIOCTOSHCTBA, BO3pACTaHKNE Ha YHCIOBOM IPOMEKYTKE, YOBIBAHHE HAa YUCIOBOM IPOMEKYTKE, HAUOOJIBIIICE U
HanMCHbIIIee 3HAaUCHNE (DYHKITUU HAa YUCIIOBOM IMPOMEKYTKE, IIEPUOTUICCKast PYHKIIHSI, IEPUO/T, YSTHASI K HEUCTHAS
(GYHKIIUU; YMETh IPUMEHSITh 3TH MOHSATHUS MIPU PEIICHUH 33]1a4;

BIIAJICTh MOHATHEM: CTETICHHAsI (PYHKITUS; CTPOUTH €€ rpaduK U YMETh MPUMEHSITh CBONCTBA CTENEHHON (PYHKITUU TIPH
pEIICHUH 3a/1a4;

BJIIAJICTh MOHATUSIMHU: TIOKa3aTeabHast (QYHKIIHS, SKCIIOHEHTA; CTPOUTH UX Tpa(UKU U YMETh MPUMEHSATH CBONCTBA
MOKa3aTeNbHON (QYHKIIMH MIPU PEIICHUH 33/1a4;

BIIAJICTh MOHATHEM: JIoTapudMudeckast QyHKIH; CTPOUTH €€ TpaduK U yMETh IPUMEHSATh CBONCTBA JOTapruPpMUIECKON
(GYHKIIUY TIpH pENIeHUH 337124,
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BJIAJETh MOHATUEM: TPUTOHOMETpHUYECKash (PYHKLHS; CTPOUTh UX I'paUK U yMETh NPUMEHSITh CBOMCTBA
TPUTOHOMETPHUUYECKUX (DYHKIMI NpU PEIICHUH 3a]a4;

BJIAJETh MOHATUEM: O0OpaTHAsI PYHKIUS; IPUMEHATH 3TO MOHATUE NIPHU PELICHUU 3a]1aY;

MPUMEHSTH P PEUICHUH 33]]a4 CBOWCTBA (PYHKIUI: YETHOCTh, IEPUOJUYHOCTD, OTPAHUYEHHOCTD;
MPUMEHSTH IPU PEUICHUH 3a]a4 peodpa3oBanus rpadukoB QPyHKIUH;

BJIa/IETh MOHSATUSMM: YMCIOBBIE MTOCIIEI0BATEILHOCTH, apu(MeTHUECKass U TeOMETpUUecKasi POrpecCchy;

Y4ennk 10 ki1acca moJIy4uT BO3MOKHOCTh HAYYUTHCH

ONICPUPOBATDH IMOHATHUCM OIIPCACIICHUA, OCHOBHBIMU BUIAMU OHpelIeJICHI/Iﬁ H TCOPEM,

IMOHUMATh CYTb KOCBCHHOT'O JOKA3aTCJIbCTBA,

OIICPHUPOBATDH MOHATHUAMHU CHCTHOI'O 1 HCCUCTHOI'O MHOKCCTBA,

IMPUMCHATH MCTO MaTEeMaTH4YECKOU WHAYKIOHUHA I IIPOBCIACHUA paCCYH(IIeHI/If/i N A0Ka3aTCJIbCTB IIPpU PCIICHUU 3a1a4,

Yucna u evipasicerus.

CBOOOJTHO OMIEPUPOBATH YUCIOBHIMA MHOKECTBAMU TIPH PEIICHUH 3a]1aY;

NOHUMATh MPUYUHBI U OCHOBHBIE UJE€U PACHIUPEHUS YUCIOBBIX MHOKECTB;

BJIAJI€Th OCHOBHBIMU MOHATUSIMU TEOPUU JEIUMOCTH IIPU PEIUICHUHN CTaHAAPTHBIX 3a/1ad4;

UMeTh 0a30BbIC MPECTABICHUS O MHOXKECTBE KOMILJIEKCHBIX YHCET;

CBOOOJTHO BBITIOJIHSTH TOXKIACCTBEHHBIE MPEOOPa30BaAHUS TPUTOHOMETPUUECKUX, JIOTAPU(PMUIECKIX, CTEIIEHHBIX
BBIPAKCHUU;

MIPUMEHSTH TIPH PEIICHUU 3a]1a4 IIeMHbIe TPOOH, MHOTOWIEHBI C IEWCTBUTEIBLHBIMH U IEBIMU KO3 HUIIMEHTaMU,
BJIAJIETh NOHATUSIMU: IIPUBOUMBIE U HEIPUBOAUMBIE MHOTOWICHBI; TPUMEHATHh UX IIPU PELICHHUU 33144,

MPUMEHSTH TIPH perieHnu 3a1a4 OCHOBHYIO TeOpeMy anreOpsl; mpocTeimme (pyHKIINU KOMIUIEKCHON epeMEHHON Kak
reOMETPUYECKUE MPEe0Opa30BaHMUS.
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Ypasnenus u nepasencmsaa.

CBOOOJTHO OMPENEIATh TUI U BEIOMPATh METO/I PEIICHUS TTOKa3aTeIbHBIX U JIOrapu(PMUUECKUX YPAaBHEHUN U HEPABEHCTB,
MPPaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB, TPUTOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM,;

CBOOOIHO peniaTh CUCTEMbI JIMHEHHBIX YPAaBHEHHUI;

pelIaTb OCHOBHBIE TUIIbl YPABHEHUI U HEPABEHCTB C IIapaMETPaMU;

BBINyCKHUK HAYYHTCH:

MCIOJIb30BaTh YMCIIOBBIE MHOXKECTBA HA KOOPAUHATHOM MPSIMOW U HA KOOPJUHATHOM TNIOCKOCTH ISl ONIMCAHUS PEabHbIX
IIPOLIECCOB U SIBJICHUM;

IIPOBOJIMTH JI0KA3aTEIIbHBIE PACCYKICHUS B CUTyallUAX OBCEAHEBHOW )KU3HU, IPU PEIICHUM 3a7a4 U IPYTUX MPEAMETOB;
BBITIOJIHSITh U OOBSICHSATH PE3yJbTaThl CPABHEHUS PE3YJILTATOB BHIYUCIICHUN MPU PEIICHUN MPAKTUYECKUX 33/1a4, B TOM
qucie NpUOIMKEHHBIX BEIYUCIICHUH, UCIIOIB3YS pa3HbIe CIIOCOOBI CPAaBHEHMIA;

3aliChIBATh, CPABHUBAThH, OKPYTJISTh YUCIIOBBIE JAHHBIC;

VCIOJIb30BaTh PEAIbHBIC BEJIUYUHBI B PA3HBIX CUCTEMAX U3MEPCHUS,

COCTaBJISITh U OIIEHUBATh PA3HBIMH CTIOCOOAMHM YHCIIOBBIC BRIPAKEHUS MPU PEIICHUN MPAKTUYCCKUX 31249 U 3a7a4 U3
JIPYTUX YU4eOHBIX MPEIMETOR;

COCTaBJISATh U pelaTh ypaBHEHUsI, HEPABEHCTBA, MX CUCTEMBI IPU PEIISHUHN 3a7a4 U3 IPYTUX YUeOHBIX MPEIMETOB;
BBITIOJIHATH OIEHKY MPaBIOIO0100Us pe3yIbTaTOB, MOJIYyYaeMbIX PHU PEIICHUH PA3JIMYHBIX YPABHEHUN, HEPABEHCTB U UX
CUCTEM, TIPU PEIICHUH 33129 U3 APYTUX YISOHBIX MPEIMETOR;

COCTaBJISAITh YPABHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, OMMUCHIBAIOIINE PEATIBHYIO CUTYAIUIO WK IPUKIIAJHYIO 3a74a4y,
HHTEPIPETUPOBATH MOJIYUEHHBIE PE3YJIBTATHI;

HCTIOJIb30BATh MPOTPAMMHBIE CPEJICTBA MIPU PEIIEHUHN OTAECIbHBIX KJIACCOB YPABHEHUM U HEPABEHCTB;

OTPENIEIIATH 1O rpad)KaM U UCIIOJIB30BATh JUIS PEIICHUS MTPUKIIAIHBIX 3a7]a4 CBOMCTBA PEAIbHBIX ITPOIIECCOB U
3aBUCUMOCTEH (HaOOJBIITNE 1 HANMEHBIITNE 3HAUCHUS, TPOMEKYTKH BO3PACTAHUS U YOBIBAHHUS, IIPOMEIKYTKH
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3HAKOMOCTOSHCTBA, aCUMIITOTBI, TOUKH Mepernda, Nepuoi U T.11.), MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYyaLIUU;

ONpeeNsITh MO rpaduKaM MPOCTEUIINE XapaKTEPUCTUKH MEPUOANYECKUX MTPOLIECCOB B OMOJIOTUH, SIKOHOMUKE, MY3BIKE,
PaaAMOCBSI3U U T.1. (AMILTUTY/1a, IEPUOJ U T.I1.)

Onemenmol Mamemamuyecko2o anaiu3d

BJIAJICTh IOHSATUEM: OECKOHEUHO yOBbIBaIOIasi TeOMETpUUYECKasi MPOTrPECCUs U YMETh MPUMEHSTh €0 MIPH PEIICHUH 3a]1a4;
NPUMEHSTh IPU PEIICHUHM 3a]1a4 TEOPHUIO MIPEJIEIIOB;

BJIAQJIETH TOHATHSIMA: OECKOHEUHO OOJIBIINE YKUCIIOBLIE ITOCIEA0BATEILHOCTA U OECKOHEYHO MaJjlbl€ YHCIIOBLIE
II0CJIeJ0BATEIbHOCTH;

BJIAJICTh TIOHSATUSIMU: TIPOU3BOIHAS (DYHKIIMU B TOUKE, TPOU3BOIHAS (DYHKIIUH;

BBIYHCIISITH TPOU3BOTHBIE DIIEMEHTAPHBIX (PYHKIIUM U UX KOMOWHAITU;

ucciaea0BaTh (PYHKIIMM HA MOHOTOHHOCTD U OKCTPEMYMBI;

CTPOUTH Tpad¥KU U MPUMEHSITH UX K PEIICHUIO 3a]1ay;

BJIAJICTh TIOHSTHE: KacaTelbHas K rpaduKy (yHKIIUU; YMETh PUMEHSTh €ro MpH PElIeHUH 3a/1a4;

BJIAJICTh TIOHSATUSIMU: TIEPBOOOPA3HAsI, ONIPEICICHHBIN HHTETPAJT;

IpuUMeHATh TeopeMy Hprorona-JIeliOHUIIa 1 ee CIIeNCTBUS JIs PEIICHUS 3a/1ad.

KOM6uHam0puKa, BEPOAMHOCHb U cmamucmuxKd

OTIEpUPOBATH OCHOBHBIMU OMHCATEIbHBIMU XapaKTEPUCTUKAMHU YHCIIOBOTO HA0Opa; MOHATHAMU: TeHepalbHas
COBOKYITHOCTb U BBIOOPKA;

OTIEpUPOBATH MOHATUSIMH: YaCTOTA U BEPOATHOCTH COOBITHS, CYMMa U MPOU3BEICHNE BEPOSITHOCTEN; BHIYUCIIATH
BEPOSITHOCTH COOBITHII HA OCHOBE MOJICUETA YHCIIa UCXO/IOB;

BJIAJICTh OCHOBHBIMH TOHATHSIMU KOMOWHATOPUKH M YMETh MIPUMEHSTh UX MPHU PEIICHUH 337129,

UMETh TIPEJICTABIICHHE 00 OCHOBAX TEOPUH BEPOSATHOCTEH;
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e UMETh NIPEACTABJIEHUE O TUCKPETHBIX U HEMIPEPHIBHBIX CIyYalHBIX BEIIMUMHAX U PACIIPEICICHUAX, O HE3aBUCUMOCTH
CIIy4alHbBIX BEJINYUH;

e UMETh IPEACTABICHUE O MATEMATUUYECKOM OXKUJIAHUU U TUCTIEPCUHU CITyYaHBIX BEJIUYHH;

e UMETh IIPEJCTABIECHUE O COBMECTHBIX PACHPEACICHUIX CIIyHYaHBIX BEIUYNH;

BBIHyCKHI/IK MOJYIUT BO3SMOKHOCTb HAYIHUTLCH:

Ypasuenus u nepasencmeaa.

e CBOOOJIHO OMpPENENATh TUM U BIOMPATh METOJ] PEIICHUS ITOKA3aTeIbHBIX U JIOrapu(PMUUECKUX YPaBHEHUN U HEPABEHCTB,
UPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;

¢ CBOOOJIHO pelIaTh CUCTEMbI INHEUHBIX YPaBHEHUN;

e peLIaTh OCHOBHBIC TUIIBlI YPABHEHUU U HEPABEHCTB.

Dnemenmbl Mamemamuiyecko20 anaiusd.

e CBOOOJIHO BJ/IETh CTAHJAPTHBIM aIlapaTOM MaTeMaTHYE€CKOTO aHaIW3a JIJIsl BBIYMCICHUS MPOU3BOAHBIX () YHKIIUNA OTHOU
MIEPEMEHHOM;

e CBOOOJHO MPUMEHSTH anmapar MaTeMaTUYECKOro aHaln3a JIJIsl UCCIIeI0BaHus (PYHKIMI U MOCTPOCHUS IPauKOB, B TOM
YUCJIE UCCIIEA0BAHNS Ha BBIMYKJIOCTb;

e ONEPHUPOBATH MOHATHUEM MIEPBOOOPA3ZHOM IS PEIICHUS 3a]1aY;

e OBJAJCTh OCHOBHBIMH CBeZicHUSIMU 00 nHTerpane Herorona-JleitOHuIa 1 €ro IPOCTEHIITNX TPUMEHEHUSX;

e ONEPUPOBATH B CTAHAAPTHBIX CUTYALUSIX TPOU3BOJIHBIMU BBICIIUX NOPSIKOB;

e yYMETh IPUMEHSTH IPH PEIICHUH 3a7[a4 CBOWCTBA HETIPEPHIBHBIX () YHKIIHIA,

e YMETH NPUMEHSTH MPU PELUICHUU 3a7a4 TeopeMbl Beliepmrpacca;

e YMETb BBINOJIHATH TPUOJIMKEHHBIE BEIUUCICHUS (METOABI PELICHUS YPAaBHEHUH, BEIUUCIICHUSI ONIPEACICHHOTO HHTErpalia);
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e YMETb IPUMEHSATH NPUIIOKEHNE TPOU3BOTHON U ONPEAEIEHHOTO NHTErpalla K PELICHUIO 3a/1a4 €CTECTBO3HAHMS;
e BJIAJETh NOHATUSAMU: BTOPAsi NPOU3BOIHAS, BEITYKIOCTh rpaduka QyHKIINHY;
e YMETh UCCIEN0BATh (DYHKIHMIO HA BBIMYKJIOCTh

KOM5MHCZI’I’ZODMKCZ, BEPOAMHOCHb U cmamucmuxKd

e MMETb IIPEACTABIICHUE O LIECHTPAJIBLHOM IIPEIEIIbHON TEOpEME;

e HMETb MPEACTABJICHHE O BHIOOPOUYHOM KO3 PUIIUEHTE KOPPEISIIMU U JIMHEWHON perpeccuu;

e HMMETh MPEACTABICHHUE O CTATUCTUYECKUX TUNIOTE3aX U MPOBEPKE CTATUCTUUECKON TUITOTE3bI, O CTATUCTUKE KPUTEPUS U €€
YPOBHE 3HaYNMOCTH;

e MMETh MPEACTABICHHUE O CBSI3U SMIUPHUUECKUX U TEOPETHUECKUX PACTIPEACIICHUIL;

e MMETh NPEACTABICHUE O KOJAUPOBAHUH, IBOMYHOM 3anucu. [[BONYHOM JepeBe;

e BIIQJIETh OCHOBHBIMU MOHATUSIMU T€OpuHU rpados (rpad, BepiirHa, pedpo, CTeNeHb BEpUINHBL, TyTh B Tpad)e) U yMeTh
IPUMEHATH UX IIPU PEILIECHUN 3a]1a4;

e HMETb [IPEACTABJICHUE O JEPEBbSIX U YMETh IPUMEHSATH €0 IIPU PELICHUY 3a1a4;

e BJIAJICTh IOHATUEM: CBA3HOCTH; YMETh IPUMEHSATH KOMIIOHEHTHI CBSI3HOCTH IIPH PELICHUU 3a/1a4;

YMCTb IPUMCHATD MCTO MaTeMaTU4YeCKOM HHAYKIINA

V. Coaepskanue TeM y4eOHOro npeamera «MaremMaTnka

10 kaacc.
AJITEBPA

DyHKUUH
Omnpenenenre YMCIOBON (PYHKIIUHM U CTIOCOOBI €€ 3aJaHusl.
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OO6nacTp onpeneneHuss 1 MHOKECTBE 3HAYCHUN (PYHKIIUH.

CBoiicTBa (hyHKIMU; HETIPEPHIBHOCTD, EPUOTUIHOCTD, YETHOCTh, HEUETHOCTh, BO3PACTAHNE U YObIBAaHHE SKCTPEMYMBI, HAaHOOJIbIIEe U HAUMEHbIIIEE
3HA4YEHUs1, OTPAaHMYEHHOCTb, BHIITYKJIOCTh, COXpaHeHHE 3HaKa. CBsA3b MEX Iy CBOMCTBaMU (PYHKIMH €€ rpadukom.

OOpaTHas pyHKIIHS.

@OYHKINHU y = SIn X, Y = COS X, UX CBOWCTBA U TpapUKU.
[TocTpoenune rpaduka pynkuun y = mf(x).
[Toctpoenne rpaduka pynkmuu y = f(kx).

I'paduk rapmoHndeckoro KojaedaHusl.

OyHKIMHU y = tg X, Y = ctg X, UX CBOICTBA U rpaUKH.

OO6parnbie TpuroHomerpuueckue (yaknuu. Oynkmus y = arcsin X. DyHkiua y = arccos X. Oynkmus y = arctg X. OyHKus y = arcctg X.
[IpeobOpazoBaHue BhIpaKEHUH, COIEPKAIINX 0OpAaTHBIE TPUTOHOMETPHUUYECKUE (DYHKITHH.

Tpuronomerpust

UYucnoBasi OKpY>KHOCTb.

UYucnoBasi OKpY>KHOCTh Ha KOOPJMHATHOM TJIOCKOCTH.

CuHyc, KOCHHYC, TAHT€HC B KOTaHT€HC.

Tpuronomerpuueckue GyHKIIMHM YUCIOBOTO aprymeHTa. Paninannas mepa yria.
Tpuronomerpuyeckue GyHKIUU YTIOBOTO apryMEHTA.

CI/IHyC U KOCHMHYC CYMMBI U pa3HOCTU apTYMCHTOB.
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TaHreHc CyMMBI M Pa3HOCTH apryMEHTOB.

@OopMyIIbI IPUBEICHUS.

@opMyibl ABOMHOTO aprymeHTa. @opmysibl IOHWKEHHUS CTEIICHH.
[IpeobpazoBaHre CyMM TPUTOHOMETPHUECKUX (DYHKIUN B TIPOU3BEIICHHS.
[IpeoGpa3oBanue Mpon3BeIeHUN TPUTOHOMETPUIECKUX (QYHKIIUN B CYMMBI.
[IpeobpazoBanue Beipakenus A sin X + B cos x k Buay C sin (x +1).
Tpuronomerpuyeckne ypaBHeHusl 1 HePaBeHCTBA

[IpocTeimme TpUrOHOMETPUYECKHE YPAaBHEHNS U HEpaBEeHCTBA. [lepBble TpeacTaBIeH s O MPOCTEUIINX TPUTOHOMETPUUECKUX ypaBHEHHUX. Pemenne
ypaBHEHHUs cos t = a. Pemenne ypaBHeHus sin t = a. Pemenue ypaBHenuil tgt = a, ctgt = a. [IpocTeiiiie TpUroHOMeTpU4EeCKre YpaBHEHUS.

Metonpl pemieHuss TPUTOHOMETPUYECKUX YpaBHEHUM. MeToa 3aMeHbl MepeMeHHOW. Meroa pas3nokeHus Ha MHOXUTeIu. OIHOpPOIHBIE
TPUTOHOMETPUYECKHUE YPAaBHEHHUSI.

Hauana MmaTeMaTHYeCKOIo aHAJIH3a
YwucioBelie IIOCJICI0OBATCIIBHOCTH. OHpCI[CJ'ICHI/IC YHUCI0BOM IIOCJICA0BAaTCIIbHOCTU U CIocoObI ee 3aJaHHs. CBolicTBa YHCIIOBBIX HOCHGHOB&TGHBHOCTeﬁ.

Hpeﬂen YHCJIOBBIX HOCHGHOB&TGHBHOCTCﬁ. Onpe/:[eneHI/Ie nmpeacia mocjaca0BaTCIIbHOCTH. CsoiicTBa CXOAMMNXCA HOCHCHOBaTeHBHOCTeﬁ. Brrancienue
IIpCaciioB MOCJIEA0BAaTEIHLHOCTEH. CYMMa OeCKOHEUHOH FeOMeTqueCKOﬁ Iporpeccuu.

[Ipenen pynkuuu. [penen pynxum Ha 6eckoHeyHoctu. AcumntoThl. [Ipenen ¢yukuuu B Touke. Ilonstue o HenpepsiBHOCTH GyHKUIKUU. OCHOBHBIE
TeopeMbl 0 HenpepbiBHBIX QyHKIUAX. [Ipupamnienne aprymenta. [lpupamenue QyHkuu.

OHpeI[eJ'ICHI/IC HpOH3BOI[HOI>i. 38.I[8HI/I, MMPUBOAAIINC K IIOHATHUIO HpOHBBOI[HOIZ. Onpez[eneHHe HpOI/I3BO,Z[HOI7I.

Brruncnenue nponssoanbsix. @opmynsl nudpdepentuponanus. [Ipasuna nuddepennunpoBanus. [loHsTue 1 BbIUMCIEHHE TPOU3BOIHON N-TO MOPSIKA.
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HuddepenunpoBanue cinoxuoil pynkun. AuddepenunpoBanue oObpatHoii GyHKIMU. YpaBHEHHE KacaTelbHOH K rpaduKy QyHKIHH.

[TpumeneHne mpou3BOIHON It uccinenoBanus ¢Gynkuuii. MccnenoBanne GpyHKIMA Ha MOHOTOHHOCTB. OTBICKAHHE TOYEK dKcTpeMyMa. [Ipumenenue
IIPOU3BOIHOM [UIA OKA3aTENbCTBA TOKICCTB U HEPABEHCTB.

[Toctpoenue rpaduKoB QYHKITHIA.

[IpuMeHeHre MPOM3BOTHON M7l HAXOXKICHUS HAMOOJBIIMX W HAWMEHBIIUX 3HAaYeHUW BenudyuH. HaxokaeHwe HauOONBIIET0 W HAUMEHBIIETO
3HAYEHHUI HEMPEPHIBHOW (PYHKIIMU HA TPOMEXKYTKE. 3a/1a4u Ha OTHICKAHHE HAMOOJIBIINX U HAUMEHBIITUX 3HAYECHUN BEJTMYHH.

Kom0unaropuka u BeposiTHOCTh

[IpaBuno ymHoxxenus. KomObunatopHele 3a1a4u.

[lepectanoBKM U (haKTOPHUATIBL.

Br160p HECKONBKUX A71eMeHTOB. DPOPMYIIBI YHCiia IEPECTAHOBOK, COUETAHUHN, pPa3MEIICHUH.
bunomunanpabie KO3DPuruenter. opmyna ounoma Herotona. Tpeyronpauk [Tackas.
CrnyyaitHbie COOBITHS U UX BEPOSITHOCTH

I'EOMETPUA

IIpsimMble U M10CKOCTH B pocTpaHcTBe. OCHOBHBIC IOHATUS CTEPEOMETPUH (TOUKA, MPsAMasi, INIOCKOCTb, TPOCTPAHCTBO).

[lepecekaromuecs, napajuieJbHble M CKPEIIMBAIOIIUECS MpSMbIE. YTOJI MEXIy HNpsIMbIMU B NpocTpaHcTBe. [lepneHAUKYISIpHOCTD MPSIMBIX.
[TapaniensHOCTh W MEPHEHAUKYISAPHOCTh MPSIMOM M IUIOCKOCTH, MPU3HAKK U CBOMCTBa. Teopema o Tpex meprneHaukynspax. lleprneHaukymsp u
HaKJIOHHAsL. YTOJ MEXIY NPSIMOU U MIIOCKOCTBIO.

[TapaniensHOCTh MIIOCKOCTEH, MEPIEHAUKYIISIPHOCTD TUIOCKOCTEH, TIPU3HAKN U CBOMCTBA. /[8yeparHblil Y20, TUHELHbIU Y20/l 08Y2PAHHO20 Yald.

PaccTostHus oT TOukM A0 TIOCKOCTH. PaccTosiHre OT mpsMoil 10 miockocTu. Pacctosinue Mex Iy nmapajuielbHBIMU IUIOCKOCTAMU. Paccmosnue
MeAHCOY CKPeUUBAIOUWUMUCS NPAMBLMU.

[TapannensHoe MpoeKTHPOBAHUE. [11014adb OpMO2OHANLHOL NPpoeKyuy MHO20y2obHUKa. V1300paxkeHrne mpoCTPpaHCTBEHHBIX QUTYP.

Mmuororpanauku. Bepuunsl, pedpa, rpaHu MHOTOTpaHHUKa. Pazgepmra. Muozoepannuie yenvl. Buinykivie mnocoepannuxu. Teopema Jilnepa.
IIpu3sma, ee ocHOBaHus1, GOKOBBIE pedpa, BbICOTA, OOKOBast MOBEPXHOCTb. [Ipsimast u naxkronnas npusma. IlpaBuibHas npusma. [lapannenenunen.
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Ky0.

[Mupamuna, ee ocHoBaHHMe, OOKOBbIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTh. TpeyroibHas nupamuzaa. [IpaBunbHas nupamuna. Yceuennas
nupamuoda.

CumMetpun B KyOe, B mapajuiesenunesne, 6 npusme u nupamude. Ilonsmue o cummempuu 6 npocmpancmee (YeHmpanbhas, 0cesdsl, 3epKalbHas).
IIpumepbl cummempuii 8 OKpysHcarowem mupe.

Ceuenus xKy0a, MIPU3MBI, TUPAMU/IBI.

[IpencraBienue o NpaBUIbHBIX MHOTOIPAHHUKAX (TETpa’ap, Ky0, OKTasap, AOAECKa3Ap U UKOCAIP).

Tena u moBepxHocTu Bpamenus. Llumuanp u konyc. Yceuennwiti konyc. OCHOBaHHE, BEICOTA, OOKOBasi IOBEPXHOCTh, 0Opa3yromiasi, pa3BepTKa.
Ocesvie ceuenus u cevenus napaieibHvle OCHOBAHUIO.
lap u cepa, ux ceueHust, kacamenbHas NIOCKOCMb K cghepe.

O0beMbl TeJ1 M IJIOIIAAU UX MOBEPXHOCTe. [lonamue 06 o6veme mena. Omuouienue 06veM08 NOOOOHLIX Meil.
dopmynsl 00beMa Kyda, MPSMOYToJIbHOTO HapajuieNenunena, Ipu3Mbl, IMHApa. PopMyssl 00beMa nupaMuabl U KoHyca. @opMysibl MII0IA 1
MOBEPXHOCTEH IMIMHIPA U KoHyca. DopMyssl 00beMa Irapa u Tiomanm cQepsl.

Koopaunatel u BekTOpbl. J[eKapTOBBl KOOpAMHATHI B MpocTpaHcTBe. DOpMynna pacCTOSHUS MEXAY JBYMs TOUYKaMH. YpaBHEHHsS cepbl u
nirockocmu. Qopmyna paccmosiHus om mo4ku 00 HIOCKOCMIU.

Bekropel. Moaynes BekTopa. PaBeHcTBO BeKTOpOB. Cll0KE€HUE BEKTOPOB M YMHOKEHHE BEKTOPA HA YUCIO. YTOJ MEXIy BekTopamu. KoopanHaTel
BekTopa. CkanspHoe nmpousBeneHue BekTopoB. KomnmnneapHsie BekTopbl. PaznoskeHue BeKTopa o JByM HEKOJUIMHEapHBIM BekTopaM. Komruianap Hbie
BEKTOPHL. PaznoskeHue no TpeM HEKOMIUTAHAPHBIM BEKTOPAM.

11 kaacc.

AJITEBPA

YucaoBble 1 OyKBEeHHbIE BbIPAKEHMSI.
MHorousneHss! OT OJHOW NMEPEMEHHOMN. JleIMMOCTh MHOTOWIEHOB. /[eleHne MHOTOYICHOB ¢ OCTaTKOM. PanuoHanbHble KOPHU MHOTOWICHOB C
uenbiMu ko3 dunuentamu. Pemenne nensix anreOpandeckux ypaBHeHuil. Cxema ['opnepa. Teopema besy. Uucno kopHeil MHOrowieHa.
MHorounieHsl OT JIBYX NepeMeHHbIX. POpMyibl COKPALEHHOIO YMHOXEHMs I CTapliMx creneHeil. bunom Herorona. MHoOrousnens! ot
HECKOJIbKUX [IEPEMEHHBIX, CHMMETPUYECKUE MHOTOWICHBI.
Kopens crenenn n>1 u ero cpoiictBa. CreneHp ¢ pallMOHAJIBHBIM IIOKa3aTeleM M €€ CBOWCTBA. [IoHATHE O CTENEHU ¢ NEHCTBUTEIbHBIM
nokasareaeM. CBOMCTBA CTENEHU € JEUCTBUTEIbHBIM IIOKA3aTEIIEM.
Jlorapugm uucna. OcHoBHOE JorapupmMuueckoe ToxkaAecTBo. Jlorapudpm npousBeeHns, YaCTHOTO, CTENEHU; MePeXxo] K HOBOMY OCHOBAHHIO.
JlecATUYHBIN 1 HATYypaJIbHBIN JTOTapu(MBbI, YUCIIO €.
IIpeoOpa3oBaHus BEIpaKEHHH, BKIIOYAIOIINX apu(pMETHIECKHUE OTIepalliy, a TAaK)Ke ONepalliy BO3BEICHHS B CTENIEHb U JIOrapu(pMHUPOBAHUS.

DyHKIUH.
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CrenenHas (QyHKIMS C HAaTypaJbHBIM TOKa3areneM, €€ CBOHCTBa M TrpaduK. BepTukaibHble M TOPU3OHTAJIBHBIE ACHMIITOTHI T'PaUKOB.
I'paduxu 1poOHO-TUHEWHBIX (YHKITHIHA.
[TokasarenpHas GyHKIUS (IKCIIOHEHTA), €€ CBOICTBA U TpaduK.
Jlorapudmmueckas QpyHKIHs, €€ CBOHCTBA U TpaduK.
Hayana MaTeMaTH4eCKOro aHaJIn3a

[Tnomans xpuBonuHeHol Tpamnenuu. [lonsTue 06 ompeneneHHoM uHTerpane. IlepBooOpasHas. IlepBooOpasHble 3MeMEHTApPHBIX (DYHKIUI.
[IpaBuna Beruncnenus nepBoooOpasusix. opmyna Hetorona-JIeiiOnuma.
[Ipumepsl npuMeHeHUs HHTerpajga B U3UKE U T€OMETPHUH.

YpaBHeHus U HepaBeHCTBA
Pemenne panuoHanbpHBIX, MOKA3aTENbHBIX, JOTapU(PMHUUECKUX YpaBHEHHH M HepaBEHCTB. PelieHue upparroHaIbHBIX ypaBHEHUH U
HEPaBEHCTB.
OcHOBHBIE NTPUEMBI PEIIECHHS] CUCTEM ypaBHEHHI: MMOACTaHOBKA, aJreOpanyeckoe C0KeHHe, BBEACHNE HOBBIX MepeMEHHbIX. PABHOCHIIBHOCTD
YpaBHEHUI, HEPABEHCTB, CUCTEM. PellleHne cucreM ypaBHEHUM € ABYMsI HEM3BECTHBIMM IPOCTEHIIMX TUIIOB. PelieHne cucTteM HEpPaBEHCTB C
OJIHOY ITEPEMEHHOM.
Jloka3zaTenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeHeM apu(pMETHUECKOM U CPETHEM T€OMETPUUECKOM JIBYX YHCEI.
Hcnons3oBanne CBOMCTB U rpaduikoB GYHKIMM TTPH PEIICHUN YPaBHEHUN W HEPABEHCTB. MeTo 1 mHTepBaioB. M300paxkeHne Ha KOOPAMHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMI U HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CUCTEM.
[IpumeHeHre MaTeMaTHUYECKUX METOJOB Ul PEIEHUsl COJIEpKaTeNbHbIX 3a/a4 U3 pa3jINYHbIX oOnacTeil HayKu U npakTuku. VHTepnpeTamus
pe3ynbTaTa, y4eT peajJbHbIX OrPAaHUYECHUM.

JieMeHTbl KOMOMHATOPUKH, CTATUCTUKHU M TEOPUH BEPOSATHOCTE

BepostHocTs 1 reomerpusi. HezaBucumblie NOBTOPEHUS UCIIBITAHUN € IBYMS McxoaaMu. CTaTUCTHYECKHE METO Ikl 00paboTKH HH(OPMALIUH.
I"ayccoBa kpuBasi. 3ak0H OOJIBLIUX YHCEI.

I'EOMETPUA

Tena v MOBePXHOCTH BpallleHHS.
[umuuap u  konyc. YceueHHbll koHyc. OcHOBaHME, BbICOTa, OOKOBas MOBEPXHOCTb, OOpasyrolias, pa3BepTka. OceBble CEUYEHUS U CEUEHUS
NapajuleIbHbIE OCHOBAHUIO.
Hlap u cdepa, ux cedenus. Duic, runepbosa, napabona kak ceueHus kKoHyca. KacatenmpHas muiockocTh K cdepe. Cdepa, BnucaHHas B
MHOTOI'PaHHUK, c(hepa, ONMcaHHask OKOJIO MHOTOTPAaHHHUKA.
[{unuHapudeckne 1 KOHUYECKHE TOBEPXHOCTH.

O0bembI TeJI M IVIOIIAAN UX OBEPXHOCTEI.
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[Tonsitue 06 o6veme Tena. OTHOMIEHHE 0OBEMOB MOIO0OHBIX TEIN.
dopmynsl 00beMa Kyba, MmapajuieNnenuriena, Npu3Mel, uwinHapa. Popmyinsl 00beMa MHUpaMUIbl U KoHyca. DOpMyITbl IUIOMAIN MOBEPXHOCTEH
WIHHAPa 1 KoHyca. Popmyssl 00beMa Irapa ¥ rmionaam chepsl.

KoopauHaTbl 4 BEKTOPbI.
JlekapTOBBI KOOPJMHATHI B MpocTpaHCTBE. DOpMysia pacCTOSHUS MEXAY JBYMsI TOUKaMH. Y paBHEHUS cephl U miockocTtu. DopMyra paccTosSHUS
OT TOYKH JI0 TUIOCKOCTH.
Bexropsl. Monyns Bektopa. PaBencTBo BekTopoB. Clio)kKeHHE BEKTOPOB M YMHOKEHHE BEKTOPA HA YMCIO. YTOJ MEXy BekTopamu. KoopauHaTsl
BekTopa. CkaysipHOe mNpou3BeAeHUE BEeKTOPOoB. KosummHeapHble BEKTOPHL. PasiokeHne BeKkTopa MO JBYM HEKOJUTMHEAPHBIM BEKTOpPaM.
Kommnmanapueie BekTopbl. PaznoxkeHnne no TpeM HEKOMILIAaHAPHBIM BEKTOPaM.

Conep:kanmne TeM y4eOHOro pasjaesia

10 xkaacc. Aareopa

Ne i/t | Paznen yyeGHoro kypca DJ1eMeHThbI COAepPKaHMus XapaKkTepucTUKa OCHOBHBIX BUAOB [1eSITeIbHOCTH Koun
Yyamuxcsa 4YeCTBO
4acoB
HarypanbHble u nensie yncna. BBITIOJTHSIOT apudmernyeckue NEeNCTBUS,
Yucnossle 1 OyKBEHHBIC JenuMoCTh HaTypalbHbBIX YUCEI. coyeTass YCTHbIE M IHCbMEHHBIE [PUEMBI,
BBIPaXXCHUA [Ipusnaku nenumoctu. [Ipocteie u IIPUMEHEHNUE  BBIUYHUCIIUTEIIBHBIX  YCTPOUCTB;
cocTaBHbIE uncia. Jlenenue c HaxXoJsAT  3HAUYEHUs  KOPHS  HaTypalbHOM
ocraTkoM. HanGomnbimuit o6mmii CTETICHH, CTETICHU c panoHaIbHBIM
JIeTUTENh U HaUMEHbIIIee o01iee nokaszareneM, Jiorapupma, HCIOJB3Yyd TpU
KPaTHOE HECKOJIBKUX HAaTYPAJIbHBIX HE00XO/IMMOCTH BBIYHMCIIUTENIbHbBIE YCTPONCTBA,;
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yucen. OCHOBHas TeopemMa
apu(METUKHN HATYpAITbHBIX YUCEIL.
PanmonaneHbie yncna.
HppaumonaibHble yncia.
JlelicTBUTENIbHBIE YHCIIA.
JlelicTBUTEIIbHBIE YHACIIA U YHACIOBAS
npsiMast. YuCII0OBbIE HEPABEHCTBA.
YucnoBbie MPOMEXKYTKH. AKCHOMAaTHKA
JIEMCTBUTEIbHBIX YUCEN.

Monynbs AeCTBUTENBHOTO YHCIIA.
Meton MaTeMaTHYECKON MHIYKIIUH.
KowmruiekcHble uncna u
apudMeTHYECKHUEe OTNepaIliy HaJl HUMHU.
JleicTBuTENbHAS 1 MHMMAs 9YacCTH
KOMILJIEKCHOTO yncia. KoMrmiekcHo
CONPSDKECHHBIEC YHCIIA.

KomnuiekcHpie yncna u KoopauHaTHas
IJIOCKOCTh. ['eomeTpuyeckast
HWHTEpIpeTas KOMIIEKCHBIX YUCE.
Tpuronomerpuueckas opma 3anucu
KOMIUIEKCHOTO uKciia. Moayip u
apryMeHT KOMIUIEKCHOTO YHCIIA.
KomnuiekcHble uncna u KBaJipaTHbIE
YpaBHEHUSI.

Bo3BeneHrne KOMILUIEKCHOTO YKCiIa B
cTenenb. M3BieueHne KyOnueckoro
KOPHS U3 KOMIUIEKCHOTO YHCJIA.
®opmyna Myaspa.

MOJIB3YIOTCSL  OLICHKOM M IPUKUIAKOM IIpHU
IIPAKTUYECKUX pacueTax;

IIPUMEHSIOT TIOHATHS, CBS3aHHBIE C AEITMMOCTBIO
LIEJIBIX YHCEJI, IIPU PEIIEHNN MAaTEMaTUYECKUX
3a/1a4;

HaxoJsIT KOPHU MHOTOWICHOB C OJHOU
IIEPEMEHHOM, PaCKJIaIbIBAI0OT MHOIOYJIEHBI HA
MHOYUTEIH;

BBIITOJIHSIOT ACUCTBUSA ¢ KOMILIEKCHBIMU
YHUCIIaMU, MOJIBb3YIOTCS T€OMETPUIECKOM
MHTEpIpPETALMEN KOMIUIEKCHBIX YUCEN, B
MPOCTEMNIINX CIIY4asiX HAXOAAT KOMIIJIEKCHBIE
KOPHH YpaBHEHUH C IEHCTBUTEIbHBIMHU

K03 pumeHTamu;

MPOBOJSAT NMPe0Opa30BaHMsI YUCIOBBIX U
OYKBEHHBIX BBIPQXKEHUH, BKIIOYAIOIINX
CTEINEHH, paJuKabl, Jorapupmsl 1
TPUTOHOMETPHUUYECKHE (DYHKIIMH.

UucnoBsie GyHKIUH

Omnpenenenne GyHKIUH, CIOCOOBI €€ 3a1aHus,
cBoticTBa QyHKIMA. OOpaTHAS QYHKITHSL.

®opMyIHPOBATH OTPEIEIEHI HANOOIBIEr0 1 HAUMEHBILIETO
3HaueHUN PYHKIUH, YETHOU M HEUETHON (YHKINH, TEOPEMEI O
cBOMCTBaxX rpauKoB YETHBIX U HEUETHRIX QyHKIMH. Haxoauth
HanOoIbIIee N HaMMEHbIIee 3HaUCHNS (PYHKIIMN HAa MHOXECTBE MO
e€ rpaduky. UccaenoBarh QyHKIMIO, 3aJaHAYIO0 HOPMYION, HA
4€rHOCTh. CTPOUTH TpadmKu QYHKITHH, UCTIONB3YS YETHOCTH HITH
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HEYETHOCTh. BBIMOIHATH TeoMeTpryecKre peoOpazoBaHus
rpaduKkoB GyHKIH, CBSI3aHHBIC C MTAPaJUICIIbHBIMU MIEPEHOCAMH,
PaCTsDKCHHSAMH, CKATHAMH U CHMMETPHSIMH, OTHOCUTEIBEHO
KOOPAMHATHBIX OCEHl.

D opMYITHPOBATH ONPEACICHIE 00PaTUMOHN (YHKITHH.
PacniozHaBath 00paTiMyr0 QYHKITHIO 1O €€ TpaduKy.
YcraHaBnuBaTh 00paTUMOCTH ()YHKIIHH

.®opMynHpOBaTh OMpPECICHIE B3aNMHO 00paTHBIX (DYHKITHIA.
IIpoBepsiTh, SBISIOTCS JIK JIBE JaHHBIC HYHKIMH B3aUMHO
obpatHeIMU. HaxoanTh oOpaTHyr0 (hyHKIUIO K JaHHOH 00paTHMOn
¢ynxpn. Ilo rpaduky nanHo# QyHKIMHE CTPOMTH Tpaduk
oOpaTHOW (YHKIIMH.

TpuroHomerpuueckue YucnoBast OKpyXHOCTb. J{TuHa qyru ®opmyaIHpoOBaThH ONpeieieHue paauaHHol Mepsl yria. Haxoquts | 26
GbyHKIIMN €IMHUYHON OKpYy>KHOCTH. UncnoBas palaHHYIO Mepy yIJia 110 ero rpajyCHON Mepe U IpalyCHyI0 Mepy
OKPY>KHOCTh Ha KOOPJIUHATHON TIOCKOCTH. yIJ1a 1o ero paguaHHoi Mepe. BhIYHCISITh AITHHBI TyT
Cunyc 1 KocuHycC. TaHreHC U KOTaHTeHC. OKpykKHOCTeH. POPMYITHUPOBATH ONpEIENeHus] KOCHHYca, CUHYCa,
Tpuronomerpudeckue QyHKIUH YHMCIOBOTO TaHTEHCa U KOTaHIeHca yriia MoBOpoTa. BHIACHATH 3HAK 3HAYECHUI
aprymenTa. TpuroHomerpuueckue GyHKIUU TPUTOHOMETPUUECKUX (QYHKIHI. Y POIAaTh TPUTOHOMETPUYECKHE
YTJIOBOT0 aprymenTa. ®@opMyibel IpUBEICHUS. BBbIPa)KEHUS, UCTIOIb3Ys CBOMCTBA YETHOCTH TPUTOHOMETPUUECKUX
OyHkuUMs y=sin x, ee CBOMCTBA U TpaduK. ¢bynkpid. DopMyIHpOBaTh ONMPECICHUS IEPUOANIECKON
OyHKUMS y=cos X, ee CBOUCTBA U rpaduK. (dyHKIMH, €€ rIIaBHOTO repuoja. Y pomars TPUroHOMETPUYECKHe
[NeproguunocTs QyHKIMH ¥ = sin X, Y= c0OS X. BBIPa)KEHUs, UCTIOJIb3Ys CBOMCTBA MEPHUOANYHOCTH
IMoctpoenue rpaduka pyuxuumit y=mf(x) u TPUTOHOMETPHYECKHX QyHKIMH. OmUChIBATh CBOWCTBA
y=f(kX) o usBecTHOMY rpaQuKy QyHKIIHH TpUroHOMeTpHYecKuX GyHKimi. CTpouTh rpaduku QyHKIMH Ha
y=f(x). Oynkuuu y=tg x K y = ctg x, ux OCHOBE TPa(h)MIKOB YETHIPEX OCHOBHBIX TPUIOHOMETPUYECKHX
CBOiicTBa 1 TpaduKu. ¢ynkimi. [IpeoOpa3oBbIBATh TPUTOHOMETPUUECKUE BHIPAKEHUS Ha
OCHOBE COOTHOIICHUI MEXIy TPUT OHOMETPHUUECKUMHU (DYHKLIMAMH
OJIHOT'O U TOT0 K€ apryMeHra. [1o 3HaueHusIM oHOU
TPUTOHOMETPHYECKON (QYHKIIMU HAXOAUThH 3HAYEHHUS OCTAIbHBIX
TPUTOHOMETPUUECKHUX (DYHKILIMI TOTO K€ apryMeHTa.
Tpuronomerpuueckne [lepBBIe npencTaBieHNs O PEIICHUN DopmynupoBaTh ONpeneneHNs apKKOCHHYCa, apKCHHYCa, 10
YpaBHEHUS TPUTOHOMETPUUECKHUX ypaB-HEHUH. apKTaHreHca, apKKoTaHreHca. HaxoanTh 3HaueHHs1 00paTHBIX

ApxkkocuHyc. Pemenne ypaBHeHus COS t= a.
Apkcunyc. Penienne ypaBHeHuUs sin 1= a.
ApKTaHreHC ¥ apKKOTaHTeHc. Perenne
YpaBHEHUH Ig X = a, cigx = a.

IIpocreiimiyie TPUrOHOMETPUYECKHE
ypaBHeHus1. JIBa MeToAa penieHus
TPUTOHOMETPUUCCKHUX YPaBHEHHH: BBE/ICHUE

TPUTOHOMETPUUECKHUX (PYHKLMH IS OTAEIBHBIX TaOIIMIHbBIX
3Ha4YE€HUH apryMeHTa. Mcnonb3ys NOHATHS apKKOCUHYCA,
apKCHHYca, apKTaHT€HCa, apKKOTAHTeHCa, pelaTh MPOCTeHITIe
TPUTOHOMETPHUUECKHE ypaBHEHUS. DOPMYIHPOBATH CBOMCTBA
00paTHBIX TpUTrOHOMETpHIecKuX QyHKIWH. CTpOUTh rpaduKu
(hyHKIHI Ha OCHOBE TPa)MKOB YETHIPEX OCHOBHBIX OOPaTHBIX
TPUTOHOMETPHUECKUX (PYHKIHMI. YTIpoImaTh BEIPAXKEHUS,
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HOBOI1 HepeMeHHOI\/’I " pa3jIOKCHUC Ha
MHOXHWTCIIN. OZ[HOpOJ_'[HBIe
TPUTOHOMCTPUICCKUEC YPABHCHUS.

cozieprKariie 00paTHbIe TPUTOHOMETPUYIECKHE (YHKIUH.
Pacnio3HaBaTh TPUTOHOMETPUUECKHE YPAaBHEHNS U HEPABEHCTBA.
Pemate TpuroHomMeTpuuecKue ypaBHEHHUS, CBOASIUECS K
anreOpanyeckuM ypaBHEHHSM, B YACTHOCTH PELIaTh OXHOPOIHBIE
TPUTOHOMETPHUYECKHUE YPaBHEHUS NEPBON U BTOPOH CTENEHH, a
TaKXe peraTh TPUrOHOMETPUIECKUEe YPaBHEHUS], IPUMEHSSI METO]
pa3noxeHus Ha MHOKUTenu. Pemate npocreiimme
TPUTOHOMETPHUYECKHE HEpaBEHCTBA

[IpeobpazoBanue CHHYC ¥ KOCUHYC CyMMBI U Pa3HOCTU [TpeoOpa3oBBIBATH TPUTOHOMETPHUYECKHE BHIPAKEHHSI HA OCHOBE 15
TPUTOHOMETPUYECKIX aprymeHToB. ®@OpMYyIIbl TBOHHOTO apryMeHTa. COOTHOIICHHH MEX]ly TPUTOHOMETPHIECKUMH (DYHKIUSIMU OJHOTO
BBIpa)KEHHUH DopMyIbl TOHMKEHUS CTETIEHH. M TOT'O JK€ apTyMeHTa, Ha OCHOBe (hopMyil ciioxxeHust. Onupasich Ha
[IpeobpazoBaHre CyMM TPUTOHOMETPHIECKUX (hopMyIIBI CIIOKEHHMS, T0Ka3bIBaTh (POPMYIIBI IPUBEICHUS,
¢ynkumii B nponssenenue. [IpeodbpasoBanne (hopMyIIbl IBOWHBIX YII0B, (JOPMYIIBI CyMMBI H Pa3HOCTH CHHYCOB
NPOW3BE/ICHUH TPUTOHOMETPUYECKUX (QYHKIMH | (KOCUHYCOB), (POpPMYIBI IPeoOpa3oBaHus IPOU3BEICHHS
B CYMMBL. TpUroHoMmeTpuueckux GpyHkuuii B cymmy. [IpeoOpa3oBbiBaTh
TPUTOHOMETPUUECKHE BBIPAXKESHUSI HA OCHOBE (DOPMYIT TIPHBEICHUS,
(hopMyn TBOWHBIX M MOJOBHUHHBIX YIIIOB, (JOPMYII CyMMBI U
PasHOCTH CHHYCOB (KOCHHYCOB), (hopMyJI TpeoOpa3oBaHust
MPOU3BE/ICHHS] TPUTOHOMETPHYECKHUX (DYHKIMH B CYMMY
IIponsBonHas OmnpejesieHne YUCIOBO# MOCIIeA0BaTENLHOCTH | DOpMYyIMPOBaTh OMpe/ielieHre POU3BOJHON (DYHKIIMH B TOUKE, 31

U crioco0bI ee 3ananus. CBOICTBA YHUCIOBBIX
MOCJIEI0BATEIbHOCTEM.

OmnpeneneHue npezaerna nociae 0BaTeIbHOCTH.
CBolicTBa CXOIAIINXCS MMOCIEA0BATEIHLHOCTEMN.
Beoluniciienue npeaenos nocie10BaTeIbHOCTEN.
CyMMa OecKOHEUHO! TeOMEeTPUIECKON
MIPOrPECCUH.

[penen ¢pyuakmu Ha 6eckoneuHoctu. [Ipenen
¢ynkuun B Touke. [Ipupamenne aprymenTa.
[pupanienne GyHKIIHM.

3ajaun, IPUBOIAIINE K TOHATHIO
npou3BogHON. OtpeneneHne mpon3BOTHOMN.
ANTOpUTM OTBICKaHHUS POU3BOIHOM.
®opmynel quddepernupoBanus. [Ipasmma
muddepennupopanust. JudpdepenmpoBanue
ysxmm y = flkx+ m).

YpaBHeHHE KacaTeIbHOH K rpaduky QyHKIHH.
ANTOPUTM COCTaBJICHHS yPaBHEHHS
KacaTeNmbHOU K TpaduKy QYHKIHH ) = f(X).
IIpumeHeHne MpoU3BOIHON ISl UCCIENOBAHUS
(yHKIMH Ha MOHOTOHHOCTb 1 3KCTPEMYMBI.

MpaBuUJia BHIYUCIICHUSI PON3BOAHBIX. HaXonUTh MpON3BOJHBIC
(yHKIMH, ypaBHEHHS KacaTelbHbIX Tpaduka QyHKIUH,
MTHOBEHHYIO CKOPOCTb JABMKEHHS MaTepUaIbHOH TOUKH.
Hcnonp30BaTh MEXaHUUECKUH U T€OMETPUUECKUI CMBICIT
MPOU3BOJHOM B 3a7la4aX MEXaHUKU U T€OMETPHUHU.
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[octpoenue rpadukos dpynkmumii. [Ipumenenne
TIPOU3BOTHOM JUTSI OTHICKaHUS HANOONBIINX U
HaVMEHBIINX 3HAYEHUH BEJTMIHH.

IToBTOpeHue 11
11 xknacc. Aaredpa
Ne/mt | Tembl coaep:KaHue Buabl 1eATeIbHOCTH y4alIMXCS Koun
4eCcTBO
4acoB
1 Crenenu u kopHu. CTereHHbIE [TonsTHE KOpPHS N-ii CTENICHU W3 MIPUMEHSIOT OTIpeieleHHe KOPHS N-1 cTerneHu 18
(GyHkun JIEMCTBUTENBHOrO uncna. OyHKIun y = ’{/E,
ux cBoiicTa U rpaduku. CBoiicTBa KOpHs N-i ONPEACNAIOT 3HaYeHHe (YHKIMHU 110 3HAYCHHIO apryMEHTa NpU
crenenn. [IpeoGpazoBanne BLIPAXKEHHMN, Pa3IMYHBIX crloco0ax 3alaHust GYHKLHMHU; CTPOST
conepKanux paaukaisl. O600menye noustus | rpaduk GpyHkuuy; onuceiBaroT no rpaduxy u no Gpopmyie
o0 nokasarere crernenu. CTeneHHble QyHKIHH, TIOBE/IeHHs] ¥ CBOMCTBA (DyHKIMHU, HAXOAAT HO
UX CBOHCTBA 1 IpauKu. rpaduky GpyHKIMH HaHOOIbIINE U HAUMEHBIINE 3HAYCHUS, IPH
MOCTPOSHHH TrPpa)UKOB HCIONB3YIOT TpaBHia MpeoOopa3oBaHus
rpadHKoB
2 [NokazatenbHas u [NokazaTenbHast GyHKIUSI, €€ CBOMCTBA U OMPEACNAIOT 3HaYeHHe (DYHKIMHU 110 3HAYCHHUIO apryMEHTa NpU 29

norapupMuyeckas QyHKIUH

rpa¢uk. [TokazaTenpHbIE ypaBHEHNS.
ITokazarenbHblE HEpAaBEHCTBA.

[onstie norapudma. OyHKIMA ¥ = logaX, ee
cBoiicTBa u rpaduk. CoiicTa orapugmos.
Jlorapudmuueckue ypaBHEHUSI.
Jlorapudmuaeckre HepaBeHCTBa. [Iepexon k
HOBOMY OCHOBaHHIO Jorapudma.
Jduddepernmpopanme moka3aTenbHONH H
JOTapuPMHUIECKON (QYHKITHIA.

Pas3IMYHBIX criocobax 3ajaHusl QYHKIUH; CTPOST

rpaduk mokasaTelsHOH (YHKIMH; OMUCHIBAIOT MO rpaduKy H 110
(hopmyre moBeeHNS U CBOICTBA (YYHKIINH,

HaXOIAT 10 rpaduKy QYHKIIH HANOOIBIINE 1 HANMEHBIIIHE
3HAUCHUS], MCIOJIB3YIOT IPaBUiia Mpeodpa3oBaHus IpadUKoB
pemIaroT oKa3aTeNbHbIC YPaBHEHHSI M HEPABEHCTBA, UX CUCTEMBI;
UCTIONB3YIOT JUIS IPHOMMKEHHOTO PEIICHNsT ypaBHEHUH U
HEpaBEHCTB Tpa(pUIecCKuii METO

n300paKaroT Ha KOOPAMHATHOHN IIOCKOCTH MHOKECTBA PEIICHUH
HEPaBEHCTB U UX CHCTEM, PEIIAIOT

TIOKa3aTeNbHbIC HEPABCHCTBA, MPUMEHSSI KOMOMHAIMIO HECKOIBKUX
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aAJITOPUTMOB.
I[eMOHCTpI/Ipy}OT 3HAHUSA O ITOKA3aTEIHHON (l)yHKHI/II/I, ee CBOIicTBaxX U
Fpa(I)I/IKe, O pCHICHUN ypaBHeHI/Iﬁ 1 HCPABCHCTB

BBIYUCIISIFOT JIOrapH(MBI YHCEN MO ONPECTIECHUIO U BBITOTHIIOT
npeoOpa3oBaHus JOrapuGMHUESCKUX BbIPaKEHUIT

OIPEAENAIOT 3HaYeHHe (DYHKIMHU 110 3HAYESHHUIO apryMeHTa Npu
Pa3NYHBIX CIIOC00axX 3alaHusl QYHKIUH; CTPOSIT

rpaduk sorapupMuIecKoi pyHKIUK; OMUCHIBAIOT IO rpaduKy U 10
(bopmyrie MoBeeHHUs U CBOICTBA (HYHKIIHY,

HaxOoJIiT 10 rpaduKy GyHKIMH HAMOOIBIINE U HAUMEHBIIIHE
3Ha4YeHUs, MCIOJIb3YIOT NIpaBuiia Ipeodpa3oBaHus rpadukoB
BBITIONTHSAIOT apu(pMeTHUEeCKUE ACHCTBHS, COUETast YCTHBIC U
MHCbMEHHBIC TIPUEMBI;

HaXOJAT 3HaYeHUs Jorapudma; mpoBOJIAT MO U3BECTHBIM (hopMyiam
npeoOpa3oBaHusl OYKBEHHBIX

BBIPKEHUH, BKIFOYAIOLIMUX JIOrapupMbl

pemiatot JiorapuMuUecKre YpaBHEHHS, UX CUCTEMbI; HCIOJIB3YIOT
JUIA HpI/IGHI/I)KCHHOFO peICHuA

ypaBHeHHH rpaduueckuii MeTo; N300paXkatoT Ha KOOPMHATHOU
IJIOCKOCTH MHOXECTBA

pELIECHUI ypaBHEHUH U UX CUCTEM,

UCTIONB3YIOT CBOWCTBA (DyHKIMIA

(MOHOTOHHOCTb, 3HAKOITOCTOSTHCTBO)

pelaoT JiorapuMuIecKue HepaBeHCTBA, IPUMEHSA METOJ] 3aMEHbI
HepeMEHHBIX

IUISL CBEJICHHS JIOTapU(MUUECKOr0 HEPaBEHCTBA K PAllMOHAIEHOMY
BHUILy, CBOICTBa MOHOTOHHOCTH JIOTapu(MUIECKOH (YHKIHH,
HCHONB3YIOT AJIsl IPHOIKEHHOTO PelleHHs] HePaBEeHCTB
rpaduyecKuii MeTox

UCIONB3Ys (OPMYIIBI, OCYILECTBILIOT ITEPEX0A K HOBOMY
OCHOBaHHIO,

BBINIOJTHAIOT IpeoOpa3oBaHusl BEIPAKEHHUI

BBIYUCIISIOT MIPOU3BOHBIE U IIEPBOOOPA3HBIE MPOCTEHIINX
MIOKa3aTeIbHBIX U JIOrapH)MHIESCKHX

(yHKLMIA, pelIaloT NpaKTHYECKUe 3a1auyl ¢ TOMOIIBIO armapaTa
T PepeHINATHHOTO U MHTErPAIEHOT'0 UCUHUCIICHHS

[lepBooOpasHas u HHTETpa

[TepBooOpasnas. [IpaBuna OTHICKaHHS
epBooOpa3HbIX. TabmuIa OCHOBHBIX
HEONpe/IeNICHHBIX HHTErPaJIoB.
3aaun, IPUBOIAIINE K TOHITHIO

HaxOJAT IIepBOo0Opa3HbIe I CyMMbI QYHKIUH U IPOU3BEICHHS
(hyHKIIMM HA 9HCIO

UCIIONIB3Ys CIPABOYHBIE MAaTEPHAIIBI; BEIYHCIISIOT HEONPECTeHHBIC
MHTETpaibl;
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ornpeaeneHHoro unrerpaia. [lonsrue
ornpeaeneHHoro uurerpaia. @opmyna
Hrrorona — JleiiOuuna. Beruncienne
Ionael IIOCKUX (Uryp ¢ MOMOLIBIO
OTIpeIeIEHHOT 0 UHTETpaa.

MPUMEHSIOT CBOIMCTBA HEOMPEIEIIEHHBIX HHTETPAJIOB B CJIOKHBIX
TBOPUYECKHX 3aJadax

npuMeHsIoT popmyny Hetorona-JlefiOHMIA TS BEIYUCICHHS
IIOIIA U

KPHUBOJIMHEIHOW Tparenyy, BBIYUCISIOT TUIOMAAb (GUTypEL,
OrpaHWYeHHOI rparKkaMu QyHKIHUIHA;

BBIYHCIISIIOT HHTETPaJl, HCTIOJIb3YsI TEOMETPHUYECKUE COOOpaKeH s,
BBIYHCIISIIOT TUIOMIAh (PUTYPHI,

OrpaHWYeHHOH rpa)uKOM CTENEHHON

(hyHKIMM ¥ KacaTelIbHOM K HEMY B JAHHOM TOYKe

OneMeHTHl MaTeMaTHYECKO CrartucTuueckas 00paboTKa JaHHBIX. UCIOJIB3YIOT OCHOBHBIE IIOHATHUSI CTATUCTUKH, IIPABUIIO CIOXKEHHSA 15
CTATUCTUKH, KoMOMHaTopuku U | IIpocreiimue BepOsSTHOCTHBIE 3a1a4H. U YMHOXKEHUSI BEPOSITHOCTEH, CBOICTBO BEPOSTHOCTEH
TEOpUH BEPOSTHOCTEH Coueranus u pazmemieHus. @opMyna OUHOMa | MPOTUBOMOIOXKHBIX COOBITUIH
Hetotona. CiyuaiiHble COOBITHS U UX UCIOJIB3YIOT IPOCTEHIINE TOHATHS TEOPUU BEPOSTHOCTEH,
BEPOSITHOCTH. BBIYUCIISIOT
(haxTopuanbl, EpecTaHOBKH, COYETaHHS, Pa3MEILEHHS
UCIOJIB3YIOT OCHOBHBIE MTOHATHSI KOMOUHATOPUKH
UCHONB3YIOT (hopMyiny OuHoMa HproToHa, CBOWCTBA OMHOMHHAJIBHBIX
K03(PHUIMEHTOB MPU pacCMOTPEHUH TpeyroyibHuKa [Tackas
00CYKIaI0T CBSI3b KOMOMHATOPUKH M TEOPUH BEPOATHOCTEH,
paccMaTpPHUBAIOT MOHATHE T€OMETPHYECKON BEPOSITHOCTH
VYpaBHEHUS U HEPABEHCTBA. PaBHOCHIIBHOCTE ypaBHeHUH. OOIIe METOAbl | IPOM3BOIAT PAaBHOCHIIBHBIC IIEPEXO/IBI C IIENIBIO YIIPOLICHHS 20

CucteMbl ypaBHEHUN U
HEPaBEHCTB

pelIeHNs ypaBHEHUI: 3aMEHa ypaBHEHUs
h(f(x))=h(g(x)) ypasHeruenm f(x)=g(x),
pasiioxKeHHEe Ha MHOXKUTENH, BBEJCHHE HOBOM
nepeMeHHo#, QyHKIIMOHAIBHO-TpaduuecKuii
METO[I.

Pemenue HepaBEHCTB C OAHOM IIEPEMEHHOM.
PaBHOCHIBHOCTH HEPABEHCTB, CUCTEMBI U
COBOKYITHOCTH HEPaBEHCTB, UPPALIOHAIbHBIE
HEpaBEHCTBA, HEPABEHCTBA C MOIYJISMH.
CucreMbl ypaBHEHUHA. Y paBHEHUSA U
HEpaBEHCTBA C ITapaMeTPaMHL.

ypaBHEHHS;
JIOKa3bIBaIOT PABHOCHIIBHOCTb YPaBHEHEHMH, BBINOIHAIOT IIPOBEPKY
HaWJIEHHOTO PELIEHHs C TOMOIIBIO ITOJCTAaHOBKHU U y4eTa 001acTu
JIOITYCTUMBIX 3HauYeHUH

HpEeBUASAT BO3SMOXKHYIO TIOTEPIO WIN IPHOOPETEHUE KOPHS U
HaXOJAT IyTH

BO3MOKHOTO N30€raHusl OUIHOOK; IPUMEHSIOT METO/IbI PEILICHUS
anreOpanyeckux ypaBHEHHH CTETIEHH 1 > 2, pemaroT
panvoHaIbHbIC

YpaBHEHHMS BBICIINX CTEIIEHEH METOJaMH1 Pa3JIoKEHUSI HA MHOKHUTEITN
WM BBEJICHUEM HOBOM IIEPEMEHHOM; PEIIAOT pallMOHAIbHbBIE
YpaBHEHHMS, COZIEPKaINE MOLYIIb, TPOU3BOAAT PAaBHOCHIbHBIE
TIEPEXOBI C IIENBIO YIPOILICHUS HEPABEHCTB; TOKa3bIBAIOT
PaBHOCHIIBHOCTB

HEpaBEHCTB HA OCHOBE TEOPEM PaBHOCHIIBHOCTH, BBITIOMHSIIOT
MPOBEPKY HANICHHOTO PEIICHNS C TOMOIIBIO TTOJICTAHOBKY H ydeTa
0051acT! TOMYyCTUMBIX 3HAYEHHH CTPOSIT MHOXKECTBO TOYEK
TUTOCKOCTH, YAOBJIETBOPSIOIINX HEPABEHCTBY

pemIaroT YpaBHEHUSI C IIEOYHCICHHBIMY NIEPEMEHHBIMU 1
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rpadryecKy pemaroT HepaBeHCTBa C ABYMS IIEpeMEHHBIMHI
METOJIOM TIOJICTAHOBKH, PEIIAIOT CUCTEMbI YPaBHEHHH C IBYMS
HEN3BECTHBIMU METO/IOM aJTeOpandecKoro CJI0KEHHsI, IPUMEHSIOT
pas3nu4Hble CIOCOOBI IPU

pELIEHNH CHCTEM ypaBHEHUH, PEIIAIOT CUCTEMY TpeX ypaBHEHHH C
TpeMsl TepeMEHHBIMU

COCTaBJISIFOT TIJIaH UCCIIEIOBAHUS YPAaBHEHHS B 3aBUCUMOCTH OT
3HAUYEHUH TapaMeTpa;

OCYIIECTBIISIIOT Pa3pabOTaHHBIN IUIaH; PEIaoT YpaBHEHUS U
HEpaBEHCTBa C MapaMeTpaMu

OmnpenensioT Npy KaKUX 3HAYEHHsIX MapaMeTpa KBaJpaTHOE

ypaBHEHHE

MMeEET JIBa KOPHs, OJIMH KOPEHb, HE UMEET KOPHEH.

IloBTOpEHME

12

10 kaacc. I'eomeTpust

Ne i/

Tema

COJIepIKaHue

Bunbl gesiTenbHOCTH ydanuxcst

1

BBenenue. akcnoMbl
CTEPEOMETPUHU U UX
CIIEICTBUS

[IpencraBnenue pa3aena reoMeTpUn —
crepeomeTpun. OCHOBHBIE TOHATHS
CcTepeOMETpUH. AKCHOMBI
CTEepEOMETPUHU U UX CIICJCTBUSI.
MHororpaHHHuKu: KyO,
napajuiesienunes, mpsiMOyroIbHbIN
napajuiesienumnes, npusMa, npsmas
npu3Ma, MpaBujIbHas MPU3Ma,
nMpaMua, mpaBuibHas TUpaMUa.
MopenpoBaHue MHOTOIPAaHHUKOB U3
Pa3BEepPTOK U C TOMOIIBIO
T€OMETPHYECKOr0 KOHCTPYKTOPA.

Hcnonb3yloT OCHOBHBIE aKCHOMBI CTEPEOMETPHH,
MOHSTHSI O TAPaJIEIbHOCTH MPAMBIX U TUNIOCKOCTEN B
MPOCTPAHCTBE MPH PEIICHNUHU 3a/au.

[TapannenbHOCTh IPSIMBIX U
IJIOCKOCTEN

[Tepecekaromuecs, napauienbHble U
CKpEUIUBAIOIINECS TIPSIMbIE B
npoctpancTBe. Knaccudukarus
B3aMMHOT'O PAacIOJIOKEHUS IBYX
MPSIMBIX B IpocTpaHcTBe. [Ipu3Hak

Brimonnsior I/I306pa)KeHI/I$I B3aMMHOI'O PACIIOJIOKCHUA,
MNPUMCHAIOT ITPU3HAKHU IMAPAJUICIIBHOCTH ITPH PCHICHUN
3a7ia4, CTpPOAT CCUCHMUHA.

19
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CKPEILMBAIOIIUXCS MPSMBIX.
[TapamiensHOCTE IPAMON U
IUIOCKOCTH B IIPOCTPAHCTBE.
Krnaccudukarus B3anMHOTO

pAacIOJIONKEHUS TPSAMOM U TIIOCKOCTH.

[Tpu3Hak napamienbHOCTH MPSAMOU U

mockocTy. [lapamiensHOCTE ABYX

miockocted. Kinaccugukanus
B3aMHOI'0 PAaCMOJI0KEHHS IBYX
mwiockocreit. [Tpusnak

NapajuIeIbHOCTH IBYX TIOCKOCTEH.

[Ipu3Haku napajiienbHOCTH JBYX
MPSIMBIX B POCTPAHCTBE.
MJIOCKOCTBIO.

[TepneHMKYISIPHOCTH VYros Mex Iy npsSIMbIMHU B Hcnons3yroT Mpu3HaAKU MEePIEHANKYIIPHOCTH TpsMbIX U | 20
MPSIMBIX U TJIOCKOCTEH npocTpancTBe. [leprneHIuKyISIpHOCTD | TIFIOCKOCTEH B IPOCTPAHCTRBE.
npsMbIX. [leprieHIuKyIIpHOCTD Pemaror 3a1aun CBsi3aHHbBIE C BBIYMCIICHUEM JUTMH
npsiMOoM U 1ockocTu. [Ipu3Hak NEPHEHANKYJIAPA U HAKIIOHHBIX K INIOCKOCTH, IPUMEHSTh
MEePIEHANKYIISIPHOCTH MPAMON U CBOICTBA NMEPNEHANKYISIPHOCTH IIOCKOCTEH.
IJI0CKOCTH. OPTOrOHaIbHOE
npoektupoBanue. [leprnenaukymnsp u
HaKJIOHHasA. YTOJ MEXIY MPAMOM 1
IJIOCKOCTHIO. JIByrpaHHbIil yroi.
JIvHeHbI yroa AByrpaHHOrO yrija.
[TeprieHAMKYASIPHOCTD MIOCKOCTEM.
[Ipu3Hak nepneHaUuKyIIpHOCTH ABYX
IJIOCKOCTEN. PaccrosiHue mexay
TOYKAMH, IPSMBIMH U TJIOCKOCTSMH.
MHororpaHHuKu MHororpanHsie yribl. Beimykisie PaznnyaroT OCHOBHBIE BHUJIbI MHOTOT'PAaHHHUKOB. 12
MHOTOI'PAHHUKHU U UX CBOWCTBA. Pacrio3naror BUIbl MHOTOTPAaHHUKOB M (JOPM UX CEUCHUH,
[IpaBUsIbHBIE MHOTOTPAHHUKH. BBITIOJIHSIOT UX MIOCTPOCHHUS.
yueOHUKe, a Takxke rpadudyeckue
KOMITbIOTEPHBIE CPE/ICTBA.
BekTopsl B mpocTpaHcTBe BekTopsl B mpocTpaHCTBE. M cronp3ytoT OCHOBHBIE MOHATHS 17151 BEKTOPOB B 6
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KonnuHeapHble 1 KOMILJIaHapHbIE
BeKTOpHlL. [lapamnenpHsbliil nepeHoc.
[TapannenbHo€ NIPOEKTUPOBAHUE U €TI0
cBoricTBa. [lapamienpHbie MpoOEKIUK
wiockux ¢uryp. M3o0paxenne
IPOCTPAHCTBEHHBIX (PUTYp Ha
miockoctd. CeueHust
MHOTOTI'paHHHKOB. I/ICTOpI/I‘IeCKI/Ie

MIPOCTPAHCTBE, TIPABHII CIIOKCHHSI U BEIYUTAHUSI BEKTOPOB
B [IPOCTPAHCTBE, OHATHUS KOMIUIAHAPHBIX BEKTOPOB TIPU
pelICHUH 3a/1a9

BBITIOJTHSIOT JACUCTBHS HAJl BEKTOPAMH B TIPOCTPAHCTBE,
pa3noKeHue BEKTOPA M0 TPEM HEKOMIUTAHAPHBIM
BEKTOpaM.

CBEJICHUS
6 [ToBTOpEHNE 8
11 xnacc. I'eomerpus.
No Tema coJiepyKaHue Buapl 1eaTenbHOCTH ydamuxcs Komm
/T YECTBO
JacoB
1 Meton KoOpIMHAT B [IpsimoyronbHas cuctema koopauHat | Mcrnonap3yroT npu pemeHny 3a1ad J1eKapTOBbI 18
MIPOCTPAHCTBE B npocTpaHcTBe. PaccTosiHue Mexay | KOOPAMHATHI B MPOCTPAHCTBE, (POPMYIIBI KOOPAUHAT
TOYKaMH B MMPOCTPAHCTBE. BEKTOPHI B | BEKTOPA, CBSI3b MEXIY KOOPAMHATAMHU BEKTOPOB U
npoctpaHcTse. [[nmHa BekTopa. KOOpJMHATaMH TOUYEK, (POPMYIIbI BEIUMCICHUS
PaBenctBo BekTopoB. CioxeHHne CKaJISIPHOTO MPOM3BE/ICHUS! BEKTOPOB, BBIUYMCIICHHUS yIiia
BEKTOPOB. YMHOKEHHUE BEKTOpa Ha MEX/1y MPSMBIMU, IIJIOCKOCTSAMU, BBITIOTHSIOT ACUCTBUS
ymcno. KoopauuaTel BekTopa. HaJl BEKTOpaMHU, pElIaloT CTepeOMETPUUECKUE 3a1aun
CkansipHO€ MPOU3BEICHNE BEKTOPOB. | KOOPJAWHATHO-BEKTOPHBIM METOJIOM,
2 Hununapap, KoHyc, map - OCHOBHBIE 3JIEMEHTHI Cephl U Hcnonb3yloT NOHSTHE O TelaX BpallleHus U 20

nrapa. BzanmHoe pacrnosnoxenue
cdepbl U MIOCKOCTH.
MHororpaHHuKH, BIUCAHHbIE B
chepy. MHOTOTpaHHUKH, OTICAHHBIE
oxoJio cepsl. Lununap u KoHyc.
Ourypsl BpaleHusl.

MOBEPXHOCTAX BPALIECHUS, MPSAMOM KpyroBO# LIMIUH]ID,
€ro AJIEMEHTBI, OCEBbIE CEUCHUS, IEPIICHANKYIISIPHBIE OCH;
CEYeHHs, apauleNbHbIe OCH, IPSIMOU KPYroBOM KOHYC,
€ro AIIEMEHTHI, OCEBbIE CEUCHUSI KOHYCA; CEUCHUs,
NEePIEeHIUKYISPHBIE OCH; CEYCHHS, TPOXOISAIINE Yepes
BEpILIUHY, 1Iap, cepa, ceueHue mapa niocKOoCTbIO,
KacaTeJbHas II0CKOCTh K cdepe, KOMOMHAIUS
MHOTOT'PaHHHUKOB U T€J BPAILlEHUSL.
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BEINOAHAIOT pUCYHKH ¢ KOMOMHALIMEH KPYIJIBIX T U
MHOT'OI'PAHHUKOB; COOTHOCAT UX C UX OIIMCAHUSAMH,
yepTexamu, apryMEHTUPYIOT CBOU CYXIE€HUS 00 3TOM
PACIOJIOKECHUY, PELIAIOT 3a1a4 HAa BEIYUCIICHHUE
IUIOIIAJIEH TOBEPXHOCTEN KPYIJIBIX TEJI, PEIIAOT 3aa4H,
TpeOyroliMe pacno3HaBaHUs pa3IN4HbIX TEJl BpalleHUs U
UX CEYEHUH, TIOCTPOCHHUS COOTBETCTBYIOIINX YEPTEXKEM.

3 OObembI Te [Tonsatue o6beMa u €ro CBOMCTBA. Hcnone3ytor nousitue 06 00beMe, OCHOBHBIE CBOMCTBA 19
O6beM HMIMHpa, IPSIMOYTOJILHOTO 00BbeMOB, POPMYIIBI AJIs1 BHIYMCIECHUS 00bEMOB
napajuiesienune1a u NpusMsl. MHOTOTPaHHUKOB: MPSAMOYTOJIBHOTO Mapalljiesienunenaa,
[punnun Kasansepu. O0bem MPU3MBbI, TUPAMHU/JIBL, TPUMEHSIOT POPMYIIbI IS
nupamuabl. O0beM KOHyca U BBIYMCIICHUS] 00bEMOB TeJI BpallleHUs: HUINH]Ipa, KOHYCA,
yceueHHOro KoHyca. O0beM mapa u | mapa. Pemaror 3ajaun BEIYMCIUTENBLHOTO XapaKkTepa Ha
ero yacteil. [Inoniaas noBepxHocTH HENOCPEeACTBEHHOE NMpUMeHeHne GopMyiI 00bEMOB
MHOTOTpaHHUKA, [IWJINHAPA, KOHYCa, | MHOTOTPAHHUKOB U KPYIJIBIX TEJ, B TOM YHCIIE B X0OJI€
yCe4eHHOTo KoHyca. [Inomans pelIeHNs] HECIOXKHBIX MPAKTUYECKUX 3a/ay.

MOBEPXHOCTH IL1apa U €ro 4acTei.
4 HtoroBoe noBropeHue 11
Uroro: 68

Y4eOHO-MeTOANYECKUIT KOMILIEKT M IONMOJHUTEIbHAS JUTEpaTypa

1. Mopakosuu. A.I'. Anrebpa 1 Hayanma Maremarinyeckoro aHaimmza. 10-11 kmacehl: yaeOHMK [T ydanmxcsi 001eo0pa3oBaTeIbHBIX
yapexeHni (0a3oBbiii ypoBeHs) / [A. I'. MopakoBwud u nip.]; mox pen.A.I'. Mopakosu4a - M: «MHemo3uHay, 2016

2. MopnkoBud. A.I'. m ap. AnreOpa W Hawyama wmaTtemaTwmdeckoro aHamms3a. 10-11 xmacc: 3amadHuK Ayl ydanmxcs
o0rreo0pa3oBaTeNbHBIX yapeskaeHuii / [A. I'. Mopnkoswud u np. ]; mox pen.A.I'. Mopakosuyaa - M.: Muemo3una, 2016
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3. Atanacsn JI.C., byry3zoB B.®. u np. 'eomerpus. 10-11 knacc. — M.: [Ipocsemienue, 2016

4. T'eometpus. Pabouas terpaas ans 10 knacca./JI.C.Atanacss u np.- M.: [Ipocsemenne, 2016

5. Mopakosuu A.I'. Tynsunnckas E.E. Anrebpa u nauvana ananuza. 10-11 knacc.: KonTpoabpHbie paboTsl Juisi o0ieo0pa3oBar.
yupexaeHun.-M.: MHemo3uHa.

6. MopakoBuu. A.I'. AnreOpa u Hadana ananuza. 10 —11 k1. Meroguueckoe nocodue s yuurtens. — M.: MueMo3uHa.

/. MaTtemaTHKa: exXeMeCSYHbIi HayYHO-METOIMYECKUM sKypHaIl u3aarenbeTBa «llepBoe ceHTa0ps»

NHTepHET-pecypChl: AIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPChI U3 €MHON KOJUICKIUH [IH(POBBIX 00pa30BaTEIbHBIX PECYPCOB
(http://school-collection.edu.ru/), katanora denepanbHOro NEHTpa HHOOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB
(http://fcior.edu.ru/): uaGOpMaITMOHHBIE, STICKTPOHHBIC YIIPAXKHEHHSI, MyJIbTUMEIUA PECYPCHI, JIEKTPOHHBIE TECThI (JIJIs
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