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I10 MAaTCMATHUKC

YpoBenb oOpazoBaHus (Kjiacc)
cpenHee oouiee oopazosanue  (10-11 knace)
KomuuecTBO yacos 408 gyacoB

Yuutenb Uy rpynmna yuyuTenei, pa3padoTyuKoB padoyei mporpaMmbl
Kamarnna Ceeriiana BnagumuposHa, vanuteias, MmateMaTuku AOY COI Ned
3s10;108a Estena BuktopoBHa, yuntens MareMatuku AQY COIL No4

[Iporpamma pa3paboTaHa B COOTBETCTBHU  DelepalbHOrO  roCyAapCcTBEHHOTO
0o0pa3oBaTenbpHOro CTaHmapTa cpeaHero oodmrero oopasosannsa (YTB. IIpukaszoM MuHHCTEPCTBA
oOpasoBanus 1 Haykd PD ot 17 mas 2012 r. N413)

C yd€ToM IIpumepHOW OCHOBHOW 00pa3oBAaTENbHONW OPOrpPaMMBI _CPEHEro  0OIIero
o0pazoBanus (mpoTokos oT 28 mioHsa 2016 roga Ne 2/16-3), nporpamMsl 1. A. Annmosa, 10.M.
Konsruaa u ap. AnareOpa ¥ Hadajia mMarematmdeckoro aHammza 10-11 kmacc (yrayOJIEHHBIM
ypoBenb) 1 JI.C. Atanacsad u ap. 'eomerpus 10-11 kimacc/aBrop-cocraBurens Cemenko E.A. M.:
[Ipoceemenue, 2018r.

¢ yu€tom YMK Maremaruka: anrebpa W Hayajga MareMaTHIeCKOTO aHAINW3a, TEOMETPHSL.
Anrebpa W Hayajla MaTEMaTHYECKOro aHamu3a. YueOuwk. 10-11 ximaccel. ba3oBwlii  u
yriyoneHusiii yposan / IIILA. Ammmon, IO.M. Komarma, M.B. TkauéBa m ap. — M.:
IIpocsemenue, 2018 n1 MareMmaTuka: aaredpa ¥ Havala MAaTEMAaTHYECKOTO aHAJIN3a, T€OMETPH.
I'eomerpusa. 10-11 xmaccsl. (ba3ossiii 1 yrayOiuenusiii yposan) / JI.C. Aranacsa, B.®. Byry3oB,
C.b. KagomiieB u ap. — M.: IIpocBemienue, 2018




MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma no ydyeOHomy mpenmery «Matemaruka» 10-11 kmaccel coctaBieHa Ha

OCHOBE:!

— @enepalbHOTO TOCYAAPCTBEHHOrO0 00pa30oBaTENIbHOTO CTaHJapTa CpeAHero ooOIero
oOpasoBanus (yTB. mpukazoM MuHucrepcTBa obpazoBanust u Hayku P® or 17 mas 2012 r.
N413c usmenenusimu ot 11 mexadps 2020r.);

— KoHnenmuu pasButuss mMatemaTudeckoro obpazoBanusi B Poccuiickoni denepanuu (yTB.
Pacniopsixenuem I[paBurenscta PD ot 24 nexadbpst 2013 1. Ne 2506-p);

— TpPUMEpPHOW OCHOBHOW 00pa30BaTEIbHONW TMPOTpaMMbl CpEAHEro oO0mero oobpazoBaHUs
(mporoxon ot 28 utons 2016 roga Ne 2/16-3);

— IlpumepHoit mnporpammbl BocnHTaHHS (0J00pPEHO pemieHueM ¢eaepaJTbHOro  ydeOHo-
METOJIMYECKOT0 OOBEIUHEHUS TI0 00IeMy o0pa3oBanuio, mpoTokon Ne2 ot 2 uroHs 2020r.
No2/20);

— OcHoBHoii o6pazoBarensHoil mporpammbel AOY COII Ne4 umenu I'.K. XKykoa MO
JInHCKOM paiioH;

— IIporpammel Bocnutanusi «lllkomna XKykosay (ytB. Ilem.coetom AOY COILI Ned4 umenu
I".K. KyxoBa MO [unckoii paiton [Iporokon Nel ot 29.08.2020r.)

— VYMK: Maremaruka: anreOpa U Hayajga MaTeMaTHYECKOIO aHaliM3a, TeoMeTpusi. Anredpa u
Hayaja MaTeMaTHueckoro asaiauza. YueOHuk. 10-11 xmaccel. bazoBblif M yriyOiieHHBIM
ypoBHH / [II.A. Anumos, FO.M. Konsarun, M.B. Tkauésa u ap. — M.: IIpocsemienue, 2018.

— VYMK: Maremaruka: anredpa 1 Hadajla MaTEMaTUYECKOro aHanu3a, reomerpus. ['eomerpusi.
10-11 xnaccel. (ba3oBerit u yrmyonennsni ypouu) / JI.C. AtanacsH, B.®. Byry3os, C.b.
Kanomues u np. — M.: [Ipocsemenue, 2018.

Hacrosmas nporpamma cocraBieHa Ha 6 4acoB B HEJEINI0, 3a JiBa rojga oOyuenus 408
YacoB, B COOTBETCTBHM C y4YEOHBIM IUIAHOM IIKOJIBI U SBISETCS MPOTPAMMOI yriyOJIEHHOTO
YPOBHS 00Y4YCHUSI.

[IporpaMmma  cooTBeTcTByeT  mojoxkeHusiMm  denepaabHOr0  roOCyIapCTBEHHOTO
00pa3oBaTeNbHOr0 CTaHAapTa cpenHero odiiero oOpa3oBaHHs, B TOM YHCJIE TPEOOBAHHSIM K
pe3ylnbTaTaM OCBOCHHS OCHOBHOWM 00Opa3oBaTenbHON Mporpammbl, (GyHIaAMEHTaIbHOMY SIIPY
comepxanusi oOmero oOpaszoBanus, [lpumepHoit mnporpamme mo Maremartuke. [Iporpamma
oTpakaeT uJeu U TolokeHus KoHuenuuu pa3BUTUS MaTeMaTHYecKoro oOpa3oBaHUS,
[Iporpammbl  (opMupoBaHHS yHHBEpCAIbHBIX yueOHbIX aeictBuil (YY), cocTaBistommx
OCHOBY [UIsl CaMOpa3BUTHS U HEMPEPBIBHOTO OOpa30BaHMsI, BBIPAOOTKHM KOMMYHHMKATHBHBIX
KauecTB, IIEJIOCTHOCTH OOIICKYJIBTYPHOTO, JUYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTHS
yUalXxcs.

PaGowass mnporpamMma cOrJlacHO KOHUIEMIMUA PAa3BUTHS MaTEMAaTHYECKOro 0O0pa3oBaHUs

Poccniickoit denepanuu npeanonaraeT peleHue CIeayomx 3a1ay:

. MPEI0CTaBUTh KKJIOMY oOyyJaroriemycs BO3MO>KHOCTD
JOCTHKEHHST YPOBHSI MaTeMAaTUUECKUX 3HAHHMM, HEOOXOJAUMBIX JIJIS JajdbHEHIIe
YCTICUTHOM KU3HU B 00OIIIECTBE;

° 00€eCIIeYnTh KaXKIoT0 oOy4aromierocs pa3BUBAOIIECH
WHTEJUICKTYAJIbHOW ~ JIEATETLHOCTBI0O HAa  JIOCTYIHOM YPOBHE, HCIOJIB3YsI
MPUCYIYI0 MAaTEMATUKE KPACOTY U YBJIEKATEIbHOCTD;

J o0ecrieunTh  HEOOXOJMMOE  CTpaHE  YHUCJIO  BBITYCKHUKOB,
MareMaTthyeckass TMOATOTOBKAa KOTOPBIX JOCTaTOYHA JUIsl  MPOJOJKEHUS
o0pa3oBaHMs B Pa3jMYHbIX HAMPABICHUSAX U JJI1 MPAKTHUECKON NeATeIbHOCTH,
BKJTFOYAs TIPETOJaBaHUe MaTEMAaTHUKH, MAaTEMaTHYECKUE MCCIIeIOBAHUs, PabOTy B
cdepe nHHOPMAIIMOHHBIX TEXHOJIOTUH U Ip.



OBHIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

VueOnblii  mpeamer — «MaremaTthka» ~— COOTBETCTBYeT — TpeboBaHusM  DenepaabHOTO
rOCYJapCTBEHHOTO CTaHJApTa CPEIHEro oOLero oO0pa3oBaHMs, BXOIUT B MEPEUYCHb YUEOHBIX
IPEIMETOB, 0053aTENbHBIX JJIs U3Y4YEHUs B CpeiHel 0011e00pa3oBaTeNbHOM IIKOIIE.

N3yuenne yueOHOro mpeamera «MaremaTtuka» JODKHO —oOecneduTh (HOpMHUpOBaHHE:
IpPEACTAaBICHUNH O COLMAIbHBIX, KYJIbTYPHBIX M HCTOPUUYECKHX (PAKTOpaX CTAHOBJIECHUS
MaTeMaTUKH; OCHOB JIOTMYECKOIO U MaTeMAaTUYECKOTO MBILIUICHUS; YMEHUM I[PUMEHATh
IIOJIy4YEHHBIC 3HAHUS IIPU PELICHUH Pa3JIMYHbIX 3a1a4; IPEACTABICHUI O MATEMAaTUKE KaK 4acTU
00LIEYEI0BEUECKON KYNbTYPbl: YHUBEPCAJIbHOM S3bIKE HAYKH, I103BOJISIIOIIEM OIMCHIBaTh U
M3y4aTh PEANIbHBIC ITPOLIECCHI U SIBICHMUS.

Yuebublii npenmer «MaTeMmaTuka» NpeAHA3HAYeH I M3YYEeHHUs Kypca ainreOpbl W Hayal
MaTeMaTH4ecKoro aHanusa u reometpuu B 10 - 11 kiaccax Ha yriay0JieHHOM ypOBHE.

Kypc «Anrebpa u Hadanma MaTeMaTHMYeCKOrOo aHaju3a» HaleleH Ha (opMupoBaHue
MaTEMaTHYECKOI0 amnmapara JUisl pelIeHHs 3aJad M3 MAaTeMaTUKH, CMEXKHBIX IPEIMETOB,
OKpY’KalolIel peabHOCTH. SI3bIK anreOpbl MOJYEPKUBACT 3HAYCHHE MAaTEMAaTUKU KaK S3bIKa JJIs
IIOCTPOCHHUS MaTEMaTUYECKUX MOJEIIEH, IIPOLECCOB U SIBJICHUM PEaJIbHOIO MUpA.

OpnHoOlf M3 OCHOBHBIX 3a/ay H3Y4YEHHUsS anreOpbl SIBISIETCS DPA3BUTHE aJITOPUTMUYECKOTO
MBILIIEHHs, HEOOXOJUMOIo, B YAacTHOCTH, JUI1 OCBOEHHUS Kypca HMH(OpPMAaTHKH; OBJIAJCHUE
HaBBIKAMH JIEIYKTHBHBIX paccyxaeHui. [IpeoOpazoBanne cHMBOIUYECKUX (OPM BHOCUT CBOU
cneurduyeckuii BKJIAaJ B Ppa3BUTUE BOOOpPaXKEHMs, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Jpyroii BaxHOH 3afaueil u3ydeHus areOpbl ABISETCS NOIyYeHUE 00yUYaroIUMUC KOHKPETHBIX
3HaHMHA O (PYHKIUSAX KaK BOKHEHIICH MaTeMaTHUECKON MOJETH ISl ONMCAHUS U MCCIICTOBAHUS
pasHOOOpa3HBIX  HIpPOLECCOB  (PaBHOMEPHBIX, PAaBHOYCKOPEHHBIX,  3KCIIOHEHLUAJIbHBIX,
NEPUOANYECKUX U JIp.), U1 (POPMHUPOBAHUS Yy ydalIUXcs IPEICTaBICHUN O pOJIM MATEMaTUKU B
pPa3sBUTUU LUBUIIM3ALMU U KYJIbTYpbl. MaTeMaTH4eCcKUil MaTepuai CIIy’)KUT CPEACTBOM Pa3BUTHUSA
JUYHOCTH  OOy4arolUXCsl, IOBBIIIEHMS UX  OOLIEKYJbTYpHOTO  YpPOBHS,  Pa3BUTHUS
MaTeMaTHYECKUX CHOCOOHOCTEH 00ydaroMXCsl U COXPAaHEHUs TPAAMLIMOHHO BBICOKOTO YPOBHS
poccuiickoro mareMaruyeckoro oOpazoBaHus. OOyuaroluecsi, UMEIOUINE SPKO BBIPAKEHHYIO
CKJIOHHOCTb K 3aHSTHSM HAyKOH, B YaCTHOCTH, K MaT€MaTHKE, MOTYT MOJIYYUTh BO3MOKHOCTH
pa3BUTUS CBOUX criocoOHocTell. [ aTol kaTeropuu oOydaromuxcsi OyayT NMPEeAsioKHbI TEMbI
CaMOCTOSITENIbHBIX MCCIIEJOBATEIbCKUX paboT.

['eomeTprs Kkak OAMH U3 BaXHEMIIMX KOMIIOHEHTOB MaTeMaTH4YecKOro oOpa3oBaHuS,
HeoOXxonuMma Juis HpUOOpeTeHHs KOHKPETHBIX 3HAHUH O TMPOCTPAHCTBE U IMPAKTHUYECKU
3HAUYMMBIX YMEHUH, POPMHUPOBAHUS SI3bIKA ONMUCAHUS OOBEKTOB OKPYKAIOIIET0 MUpPA, Pa3BUTHUS
IPOCTPAHCTBEHHOI'O BOOOPaKEHHsSI M MHTYUIUH, MAaTEeMaTHUYECKOM KyJIbTYphl, 3CTETUYECKOIO
BOCIIUTAHUS ydauuxca. M3ydeHue reoMeTpuM BHOCUT BKJIaJ B pPa3BUTUE JIOTMYECKOTO
MBILIEHHS, B (POPMUPOBAHKE TOHATHS JOKa3aTeIbCTBA.

TakuM o00pa3om, B XOJ€ OCBOEHHUS COJEp)KaHHSA Kypca ydalluecs IOIy4aroT BO3MOKHOCTb
pa3BUTh MPOCTPAHCTBEHHBIEC MPEACTABICHUS U M300pa3UTEIbHbIE YMEHHUS, OCBOUTH OCHOBHBIE
GakThl U METOAbl CTEPEOMETPUM, H3YUUTh CBOICTBA IMPOCTPAHCTBEHHBIX TeEJ, HAYUUTHCS
IIPUMEHATH [TOJIyYE€HHBIEC 3HAHUS JUIsl PEIICHUS TPAKTUYECKUX 3aad.

Pe3ynbTarhl yriry01eHHOIro YpOBHSI OpPUEHTUPOBAHBI Ha:

— (QopmupoBaHue MpeICcTaBIeHUH 00 HIEsX M METoJaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHHUBEPCAIbHOM SI3bIKE HAYKH, CPEACTBE MOJIEIUPOBAHUS SIBJIEHHUI U ITPOLIECCOB;

— OBJIaJICHHME YCTHBIM M TNHCbMEHHBIM MaTEeMaTHYECKUM SI3bIKOM, MaTeMaTH4YeCKUMHU
3HAHUAMU U YMEHHUSMH, HEOOXOIUMBIMU JUISl M3Yy4YEHHS IIKOJBHBIX €CTECTBEHHO-
HaYYHbIX JUCUUIUIMH, TPOJOJDKEHHUS OOpa3oBaHMs W OCBOEHUS  W30paHHOU
CIEINAIbHOCTH Ha COBPEMEHHOM YpPOBHE;

— Pa3BUTHE JIOTMUECKOTO MBIIUIEHMS], alTOPUTMHUUYECKON KYJIBTYpbI, IPOCTPAHCTBEHHOTO
BOOOpaXEHUS, MATEMaTUYECKOTO MBIIUICHUS] U MHTYUIUH, TBOPYECKUX CIIOCOOHOCTEH
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Ha YpOBHE, HEOOXOAMMOM JUIsI TPOJODKEHHS OOpa3oBaHHs M CaMOCTOSTEIbHOM
JEATETLHOCTH B 00JIaCTH MaTEMAaTUKH U €€ TIPUIIOKEHUH B OyayIeit mpodeccuonanbHON
JESTEIILHOCTH.

IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
HPEIMETA «MATEMATHUKA»

JIMYHOCTHBIE PE3VIJIbTATBI OBYUYEHUA:

1.

I'paiknanckoe M NyXOBHO-HPABCTBEHHOE BOCHHUTAHME: TOTOBHOCTBIO K BBINOJHEHUIO
00s13aHHOCTEHN TpaXkJIaHUHA U Peal3allMu €ro MpaB, MPEACTABICHUEM O MATEMaTHYECKUX
OCHOBax (YHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPakJaHCKOTO
obmiectBa (BBIOOPHI, OMPOCH! U TIP.); TOTOBHOCTBIO K OOCYKICHHIO dTHYECKUX TPOOIIeM,
CBSI3aHHBIX C MPAKTHYECKUM NPUMEHEHUEM JOCTHKEHUM HAyKH, OCO3HAHHEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B AEATEIbHOCTH YYEHOTO.

IlaTpuoTHyeckoe BOCIMTAHHE: IPOSIBICHUEM HHTEpeca K IPOLUIOMY M HACTOSIIEMY
POCCUHCKOM MAaTEMaTUKH, LUEHHOCTHbIM OTHOLICHUEM K JOCTHXKEHUSAM POCCHUCKUX
MaTE€MaTUKOB M POCCHUICKOM MaTEMaTUYECKOM IIKOJIbI, K HCIOJb30BAHUIO 3THUX
JOCTI>KCHHUH B APYTUX HAyKaxX M MPUKIAIHBIX cepax.

JInyHOCTHBIE pe3ybTaThbl, O0ecHeYNMBAKIINE AJANTANUI0 O00y4amolerocsi K
H3MEHAIOIMUMCH YCJIOBUSIM COUHAJIBbHON MW NPHPOAHON Cpeabl: TOTOBHOCTBIO K
JIEMCTBUSIM B YCIIOBHSIX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 MPAKTUYECKYIO JEATENIbHOCTh, B TOM YHUCJIE YMEHUE YUYUTHCS Yy IPYTUX JIOJIEH,
pUOOpeTaTh B COBMECTHOW MEATEIbHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIIETCHLIUU W3
OMbITa JPYrUX; HEOOXOIUMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHHWA, B TOM YHCIIC
dbopMynupoBaTh UICH, MOHITH, TUIOTE3b 00 00bEKTaX U SIBICHUAX, B TOM UUCIIE paHee
HE W3BECTHBIX, OCO3HABAaTh JACPHUIIMTHI COOCTBCHHBIX 3HAHMA W KOMIIETEHTHOCTEH,
IUIAHUPOBAaTh CBOE PA3BUTHUE; CIOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CUTYalMIO,
BOCIIPUHUMATh  CTPECCOBYIO  CHUTYyallMI0 KakK BbI30B, TpPeOYyOIIUA  KOHTPMeED,
KOPPEKTUPOBATh MPHHUMAEMBIC PEIICHUS W JEHCTBUS, (OPMYIHpPOBATH W OICHUBATH
PHUCKH U MOCIECTBUSA, GOPMUPOBATH OTIBIT.

JcTeTH4YeCKoe BOCIHUTAHHUE: CIIOCOOHOCTHIO K HOMOIMOHAIBHOMY W 3CTETHUYECKOMY
BOCTIPUATHIO MaTEMaTHUYECKUX O0BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHI; YMEHUIO BUICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IlenHOoCTH HAYYHOIO MO3HAHHUA: OPHUEHTALMENM B JEATEIBHOCTH HAa COBPEMEHHYIO
CHUCTEMY HAYYHBIX MPEJICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UYEJIOBEKaA,
IPUPOJBI U OOIIECTBa, MOHUMAHUEM MaTEeMaTHUeCKON HayKd Kak cdepbl 4eloBeYecKOM
JEATEIIbHOCTH, J3TAaloOB €€ pPa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHS LHMBUJIM3ALNH;
OBJIQJICHUEM SA3BIKOM MATEMaTUKM M MATEMaTUYECKOM KyJIbTypOHM KaK CpEICTBOM
MO3HAaHUA  MHpA;  OBJIAJACHUEM  NPOCTEHIIMMHU  HABBIKAMH  HMCCIEI0BATEIbCKON
JIEATEIIbHOCTH.

du3nyeckoe BocnuTaHue: (GopMupoBaHUE KYJIbTYPbl 30POBbS U SMOIMOHAIBHOTO
OJIaromnoyy4us: TOTOBHOCTHIO MPUMEHITh MaTeMaTUYeCKUE 3HAHUS B MHTEPECax CBOETO
37I0POBBSI, BEICHUS 30pOBOTO o0Opasa »KU3HH (310pOBOE THUTaHWE, cOaTaHCHPOBAHHBIN
PEKUM 3aHSATUH U OTAbIXA, PEryispHas (U3HUecKas aKTUBHOCTH); CPOPMHUPOBAHHOCTHIO
HaBbIKa pedIieKCuu, MPU3HAHUEM CBOETO IMpaBa Ha OMMUOKY M TAaKOTo K€ MpaBa JAPYroro
YEJI0BEKA.

TpyaoBoe BOCIIUTAHHME: YCTAHOBKOM Ha aKTMBHOE YYaCTHE B PEIICHUM MPAKTHUYECKUX
3a7a4 MaTeMaTU4YECKOW HAaIpaBIEHHOCTH, OCO3HAHUEM BAXXHOCTU MAaTEMATUYECKOTO
o0pa3oBaHMsl Ha TMPOTSHKEHUM BCEM IKU3HM I yclNemHoOW mnpodeccuoHambHOM
NESTEIbHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHHUH; OCO3HAHHBIM BBIOOPDOM U



NOCTPOCHUEM MHIMBUAYAILHONW TPAEKTOPUHN 00pa30BaHUs U )KU3HEHHBIX IUIAHOB C YUETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH

JK0JIOTHYECKOEe BOCMHUTAHME: OPUCHTAIMCH HAa MPUMCHEHHE MAaTEMAaTHYECKUX 3HAHHUI
JUIA pElICHUsl 3a/1a4 B OOJIACTH COXPAaHHOCTH OKpYJKAalOIIeH Cpenbl, IUIaHUPOBAHHS
MOCTYITKOB M OLIEHKH WX BO3MOXXHBIX TOCJIEICTBUMN IS OKPYKAIOMICH Cpe/Ibl; OCO3HAHHEM
rJ100aTBHOTO XapaKTepa AKOJOTHUECKUX MPOOIIEM U YTl UX PEIICHHUS.

METAIIPEIMETHBIE PE3VJIbTATBI ObYUEHUA:

YMEHHE CaMOCTOSITEIBHO  OMNpPEAeNsATh [T CBOEro OOydYeHUs, CTaBUTh U
dbopmynupoBath Ans ceOs HOBBbIE 3a7aud B yu€0e M MO3HABATENIbHON JEATENBHOCTH,
pa3BUBAaTh MOTHBBI U UHTEPECHI CBOEH MMO3HABATEIHHON JAESTEIbHOCTH;

YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATh IIYTH JOCTMDKEHUS IeJedl, B TOM 4YHCIe
IbTEpPHATUBHBIE, OCO3HAHHO BHIOMpaTh Hambosiee 3(P(PEKTUBHBIE CIIOCOOBI pPELICHUs
y4eOHBIX U MMO3HABATEIbHBIX 33/1ay;

Pa3BUTHEC YMCHI/Iﬁ CaMOCTOATCIIBHO OCYHICCTBJIATH, KOHTPOJIIMPOBATh U KOPPCKTUPOBATH
JEUCTBUS B mponecce O606H.I€HI/I$I, CUCTCMaTu3allukl W  paCllUupPCHUA 3HaHHI>i,
IMMOJIYYCHHBIX B OCHOBHOI HIKOJIC,

dbopMHUpOBaHHE YMEHUH  CaMOCTOSITEIBHO  OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh CBOKO JAEATEIBHOCTD IIPU BBIIIOJIHEHUH 3aaHUN;

OBJIAICHUC YCTHBIM U IMNHUCbBMCHHBIM MATCMATUYCCKHUM SA3BIKOM, IIPUMCHHMBIM IIpU
HN3YUCHUU NPCIAMETOB €CTECCTBCHHO-MATEMATUUCCKOT'O LIUKJIA,

dbopMHUpOBaHHE YMEHHI SICHO U TOYHO U3JlaraTh CBOIO TOUYKY 3PEHHSI KaK YCTHO, TaK U
MUCbMEHHO, TPAMOTHO MOJIb3YSCh A3bIKOM MaTEMATHKH;

YCBOCHUC YHHUBCPCAIIBHBIX MHOXKXCCTBCHHBIX HOHHTHﬁ, NMPpUMCHUMBIX JIs1 CO3JaHUSA
Mopeen Pa3JIMIHBIX SIBJICHUI IMpUpoOaHl, 06H_ICCTB6HHI>IX HBHCHHﬁ;

pa3BUTHE JIOTMYECKOTO MBINUIEHWS] W HUCCIENOBATEIbCKUX YMEHUH; YMEHHU
000CHOBBIBAaTh CBOM BBIBOJBI, (POPMYJIUPOBATH OTPULIAHUS BbICKA3bIBaHUI, MPOBOIUTH
JIOKa3aTelIbHbIE PACCYKICHUS;

pa3BUTHE CIIOCOOHOCTEH K CaMOCTOATCIIBHOMY IMOUCKY METOJAOB PCHICHUS MPAKTUICCKUX
W NPUKIIAAHBIX 3aJia4, IPUMEHAA N3YYCHHBIC MCTO/IbI,

Pa3BUTHUC KPUTUIHOCTU MBIINIJICHUS B MPOLCCCE OLICHKKU U MHTCPIPETAINN I/IH(i)OpMaHI/II/I,
nonyqaeMofI H3 pas3IMYHbIX HCTOYHUKOB,

OCO3HaHUE B3aMMOCBSI3M MAaTEMAaTUKH CO BCEMHU MPEIMETaMU €CTECTBEHHO-HAy4YHOI'O U
TYMaHUTAPHOTO LIUKIIOB;

YMEHHE TPOAYKTHBHO OOIIAThCsl W B3aUMOJACHCTBOBATH B TMPOIECCE COBMECTHOM
JEeSTENIbHOCTH, YYUTHIBATh TMO3UIUU JAPYTUX YYaCTHUKOB ACSITENBHOCTH, dPPEKTUBHO
paspeniaTh KOH()IUKTHI,

YMEHHE HCIOJIb30BaTh CPE/CTBA MH(POPMAIMOHHBIX U KOMMYHUKATUBHBIX TEXHOJIOTUMN
(MUKT) B pemieHuu TOCTaBICHHBIX 3a/lad ¢ COOMIOJEHHMEM HOpPM HHGOpMaIMOHHON
0€30MacHOCTH, MPABOBBIX U 3THUYECKUX HOPM;



— HCCIefOBaHUE pealbHBIX SBJIEHUH M TMPOLIECCOB, NPOTEKAIOUIUX [0 3aKOHaM
MOKa3aTeIbHOW 3aBUCHMOCTH, C TIOMOIIBIO0 CBOMCTB MOKa3aTeIbHON (PYHKITHH;

— pacuIMpeHHe BBIYMCIUTENBHOTO ammapara 3a CYET NMPUMEHEHHUs CBOWCTB JIOTapu(MOB
(3aMeHa BBIYMCIICHUN TPOU3BEICHUS M YACTHOTO CTENEHEH Ha BBIYUCICHHUS CyMM H
pa3HOCTEH MOKa3aTeliel CTeIeHeH);

— oOyueHue MOJAEIUPOBAHUIO pEaJbHBIX IPOLECCOB, MPOTEKAIONIMX [0 3aKOHAM
HKCIIOHEHLIMAJIBHOW 3aBUCUMOCTH, U HCCJIEIOBAHUIO CO3JAHHBIX MOJEJEH C IOMOILBIO
anmnapara JiorapuMUpOBaHUS;

— pa3BUTHE YMEHHUM CaMOCTOSITEJILHO OMpPENENsTh LENH JEATeIbHOCTH 1O YCBOCHHUIO U
NPUMEHEHUIO 3HAHUW TPUTOHOMETPUM KaK MaTEMaTHYECKOM MOJENU pealbHOU
JENCTBUTENBHOCTY;

— 3HAKOMCTBO C MAaTE€MaTHMYE€CKUM TOJIKOBAHUEM MOHSTUS MNEPUOJUYHOCTU, HMEIOILIETO
BaXHOE€ MUPOBO33PEHYECKOE 3HAUCHUE;

— 3HAaKOMCTBO C  (U3MYECKMMM  SBIICHUSIMH,  OIUCHIBAEMBIMH C  IOMOIIBIO
TPUTOHOMETPUUECKUX YpaBHEHUIA;

— yYMEHHE IPHUMEHSAThH aIre0pandecKue METOIbl B PEIICHUH T€OMETPUICCKHX 3a71a4;

— YMEHHE  MHTEepPIPETUPOBATh  PEIICHUS  HEKOTOPhIX  anreOpamdyeckux  3aaad
reoMeTpuuecKuMu oOpa3amu;

— yMEHHE PaCclo3HaBaTh HAa YEPTEKAX, MOJEISAX M B PEATbHOM MHUPE T€OMETPUUYECKHE
¢durypsl U Tena (MHOTOTPAHHUKH), MPUMEHITh UX CBOMCTBA IMPH MOJICIUPOBAHUU B
€CTECTBEHHO-HAYYHBIX 00JIACTAX;

— yMEHHUE MOJEIMPOBATHh PEAbHBIC CHUTYallUH, MUCCIIEIOBATh MPOCTPAHCTBEHHBIE MOJICIIH,
WHTEPIPETUPOBATH MOTYYCHHBIN pe3yibTarT.

[MPEAMETHBIE PE3VYJIbTATBI ObBYUYEHU A
B pesynbpraTe uzydyeHuss Kypca ajare0pbl 4 MaremMaTruueckoro anaamsa B 10 — 11 knaccax
yJaluecs 10JKHbI:

— 3HaTh IIOHATHE JECHCTBUTEIBHOIO YMCIIA KAK PE3yiIbTaTa BEICTPAMBAHUS HAYYHOU TEOpUHU
JEHUCTBUTEIBHBIX ~ YHMCEJ ~ HAa  OCHOBAaHMM  IIOHATHSA  Ipelena  4YUCJIOBOM
[IOCJIEI0OBATEIbHOCTH;

— BJAJETh MOHATHEM CTENECHU C IEHCTBUTENIBHBIM [TOKA3aTEIeM KaK OCHOBBI JIJISl U3YUYEHHUS
CTENEHHOM, M0Ka3aTeNIbHON U JorapupMuyecKoil pyHKIIHii;

— [PUMCHATH CBOMCTBA CTEIIEHU C JICHCTBUTEIBHBIM IIOKa3aTeIeM Ipru MOACIMPOBAHUN U
N3YUCHUHN MATCMATHYCCKUX Mo,ueneﬁ, OIMUCBIBAKOIHNX MPOHECChl C HCIIOJIB30BAHUCM
CTEIIEHU C ACUCTBUTEILHBIM IIOKa3aTcJICM,

— BJaJETh MOHATHEM CTENEHHON QYHKIMH Y = xP p=1, (dbopMynupoBarh €€ CBOWCTBA B

3aBUCHUMOCTH OT 3HAYEHMsI IEHCTBUTEIILHOTO YHCia P U CTPOUTH rpapuKy;

— (opmynupoBaTh ompenencHUuss OOpaTHOM U CIOXHOW (YHKITMU, 3HATH YCIOBHUE
00paTUMOCTH (PYHKIIMH; IPUBOAUTH TPUMEPHI B3AMMHO OOPATHBIX U CIOXKHBIX () yHKITHIA;

— (QopMynupoBaTh OINpPENENCHUs PaBHOCWIBHBIX YpaBHEHMH, HEPaBEHCTB, CHCTEM
YPAaBHEHUH, YPABHEHUN — CIIEJICTBHU; NP PELICHUH YPABHEHUM BBIIOIHATH TOJIBKO TE
npeoOpa3oBaHus, KOTOpPbIE HE MPUBOJAAT K MOTEpE KOPHEH, a MPHU PEIIeHUH HEPABEHCTB
OCYILECTBIISATh TOJIBKO PABHOCHJIbHBIE IPEOOPA30BaHMUS;



pemiatb UppalMoHAIbHBIE YPAaBHEHUSI U CHUCTEMBI, COJAEpIKallue HppaluoHaIbHbIC
YpaBHEHUS;

. X
GopMyIupoBaTL OIpeleieHHe INoKasarenbHoi (Qynkmum  yY=a , a>0, a#l u
BBEIBOJUTHL €€ CBOMCTBA B 3aBUCUMOCTH OT 3HA4YeHUH a (a>1,0<a<1) CTPOUTH

rpaduku;
BJIQJICTh OCHOBHBIMH CIIOCOOAMU PEIICHHSI IOKA3aTebHBIX YPaBHEHUI;

pe€uiaTh IOKa3aTCJIbHbIC HEPABCHCTBA HA OCHOBC CBOIMCTB MOHOTOHHOCTH IIOKa3aTeIbLHOMN
(byHKI_II/II/I, CHCTCEMBI ITOKAa3aTCIbHBIX ypaBHCHHfI " HCPAaBCHCTB,

dbopMynupoBaTh ompeaencHue jorapudma dYuciaa, 3HaTH OCHOBHOE JIOTapu(hMHUUYECKOE
TOXKIECTBO, TMPUMEHATH OCHOBHOE JIOTapU(PMUYECKOE TOXKAECTBO K BBIYMCICHUSAM H
PELICHUIO TPOCTEUIINX JOrapu(PMUUECKUX YPaBHEHU;

MPUMEHSTh OCHOBHBIE CBOWCTBa JIOrapu(MOB i MpeoOpa3oBaHus JOrapuMUUECKUX
BBIPXKEHUI;

(bopMyIUpOBaTh OIpEACICHUE IECITHYHOTO W HATYypaIbHOrO JIOrapudMa; BBIBOIAHTH
dbopmysy mepexosa K HOBOMY OCHOBAHHIO; NMPUMEHATH (POPMYITy Iepexoja K HOBOMY
OCHOBaHWIO JUIsl BBIYMCICHUS 3HAYCHWA W TPEOOpa3oBaHUS JIOTapu(PMHUUSCKUX
BBIPXKEHUI;

¢opmynupoBaTs ompenenenue norapudmuueckoit Gpynkumu Yy =Ilog, X, a>0, a#1l n
BHIBOAMTH €€ CBOMCTBA B 3aBHCHMOCTH OT 3HaueHuii a (a>1,0<a<l), crpouts

rpaduku orapuMuIeckoil PyHKIUY,

JIEMOHCTPUPOBATh NPUMEHEHUE CBOMCTB JIorapuMUUEcKoil (YHKIUU NpPU CPaBHEHUU
3HaYeHUH BBIPAKEHUM M pelICHUH MNPOCTEHIIMX JIOrapu(pMUUYECKHX YpaBHEHUH WU
HEPABEHCTB;

pemarh paziuyHble JorapupMHuuecKue YpaBHEHHMSI U UX CHUCTEMbl C HMCIOJIb30BAaHUEM
CBOMCTB JIorapu(mMoB 1 OOLIMX METOJIOB PELICHHs YPAaBHEHMUI;

pewmiath JorapupMHUECKUe HEpPaBEHCTBA HAa OCHOBE CBOMCTB Jiorapu(pMHUYECKOil
byHKINY;

MMETh IPEACTABICHUE O MOHATUAX TPUTOHOMETPUM KaK MAaT€MAaTHYECKUX MOJECIX,
MO3BOJIAIOIIMX ONMCHIBATh MPOILECCH], W3ydaeMble (U3UKOH, SKOHOMHMKOW M JIPYTMMH
HayKaMHu;

YMCThL ONPCACIIATL U UCCICA0BATH CBOMCTBaA CHHYCa, KOCHUHYCa, TAHI'CHCA U KOTAHTCHCA
JIEHCTBUTEIILHOTO quciia, HCIOJIb3ysd OJHO3HAYHOC COOTBCTCTBHUC MCKAY TOYKAMHU
YHCI0BOM HpHMOﬁ 1 TOYKaMM YHCJIOBOM OKPY’KHOCTH;



MPUMEHSTh TPUTOHOMETPHUYECKHE TOXKISCTBA IMPU BBIYUCICHUIX, MPEOOpPa3OBaAHUIX
TPUTOHOMETPUYECKUX BBIPAKEHUHN, PpEHIEHUH NPOCTEHIINX TPUTOHOMETPHUUECKUX
ypaBHEHUM;

BJIAJIETh MOHATUAMU arcsin a, arccosa, arc tga ;

BBIBOAUTH (POPMYJIBI KOPHEH MPOCTEHINMX TPUTOHOMETPUUYECKHX YpaBHEHHH SINX=a,
cosx=a, tgx=a;

p€miatb TPUIOHOMETPUYCCKHUE  YPAaBHCHHUA, CBOJAIIUECA K aﬂre6pa1/meCKHM, n
OIHOPOJHBIC YPAaBHCHUS OTHOCHUTCIIBHO CHHYCAa U KOCMHYCA;

pemiaTb TPUT'OHOMCTPHUYCCKUC YPABHCHHUA METOJaMH 3aMCHBI HepeMeHHOﬁ H Pa3JI0KCHUS
Ha MHOXXHTCIIN,

MMPUMCHATDb MCTO/I OLICHKHA JIEBOH M npaBoﬁ yacTen TPUTOHOMETPUUICCKOTO YPABHCHUS

BJIAJIETh CIIOCOOAMU PEIICHUS] TPUTOHOMETPUUECKIX HEPABEHCTB;
BJIQJIETh TOHSATHEM TPUTOHOMETPUYECKOW (yHKIHUU. YMETh OOOCHOBBIBaTH 001acThb
ompelesieHusT W MHOXXECTBO 3HaueHWid (yHKmmi Y=SINX, y=cosx, y=tgx u

y = ctgX;

3HAaTh CBOWCTBA (QyHKIWMA Y=SINX,y=Cc0SX, Y=1gX yMeTb CTPOHUTH TpaduKu
(GyHKIUN, IPUMEHSATh CBOMCTBA (DYHKIMI TP PEIICHUN YPABHCHUHN M HEPABEHCTB;
BJIAJICTh TOHATHEM OOpAaTHBIX TPUTOHOMETPHYECKMX (YHKIWH, 3HATh WX CBOWCTBA,
YMETh CTPOUTH rpadukw;

GbopMyIMpOBaTh ONpEICIICHUE TMpeneia (QYHKIMH, BIAJETh IOHATHEM ACHUMITOTHI,
MPUBOJUTH MPUMEPHI ACUMITOT TpaHUKOB 3JIEMEHTAPHBIX (PYHKIIMIA; 3HATH CBOWMCTBA
npenenoB (QyHKIHMM, 3HATH ompeAeNeHHue (YHKIUM HEMpPephlIBHOM B TOYKE M Ha
MHTEpBaJie; YMETh BBISBIISITH HETIPEPHIBHBIC (DYHKIIMU C OMOPOM Ha ONpeeNeHUE;

dbopMynupoBaTh OINpeAeIeHUEe MPOU3BOJHOM (YHKIMUM B TOYKE, IOHUMATh €€
bu3nyecKuil U TEOMETPUYECKUIN CMBICI, YMETh HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX
(GYHKIMI 1O OINpeneseHuIo; YMETh COCTaBJISATh ypaBHEHUE KacaTelbHOW K Trpauky
(GYHKIMM B TaHHOM TOUKE;

3HaTh MpaBuia JUpGepeHIUpOBaHUS CYMMBbI, IPOM3BEIEHUS, YAaCTHOTO (YHKLHUH,
CJIOKHOM 1 00paTHOM (GYHKLMHU; YMETh IPUMEHATh UX MPHU BBIUMCIEHUH TPOU3BOIHBIX;

YMETb HaXxOJIUTh MPOU3BOAHbIE JIEMEHTAPHBIX (YHKIIHII;

3HATh JOCTATOYHBIE YCIOBUS BO3pacTaHUs U yObIBaHUA (DYHKIIMHM U YMETh UX MPUMEHSTh
JUIS OTpeseeHUs MPOMEKYTKOB MOHOTOHHOCTH (YHKLUH; 3HATh OINpEAeNeHHs] TOYEK
AKCTpeMyMa (PYHKIMH, CTAIIMOHAPHBIX M KPUTUYECKUX; 3HATh ONpPE/IEICHUE IKCTPEMyMa
GyHKIMM; BiaJeTh MOHATUAMU HEOOXOJMMBIX M JOCTATOYHBIX YCJIOBHH 3KCTpeMyma
(GYHKIIMHM; HaXOAUTh TOYKU SKCTPEMyMa; YMETh HAaXOJIUTh HauOoOJblllee U HAUMEHbIIEe
3HaYeHUS! PYHKIHMH C TOMOUIbIO TPOU3BOJHOM;



3HaTh IOHATHE BTOPOM NPOM3BOMHOW M €€ (U3MYECKHHA CMBICH; YMETh HPUMEHSThH
BTOPYIO TPOU3BOJHYIO JUIsl OMNpEACNICHHS Touyek Imeperuda rpaduka GyHKIUH U
IIPOMEKYTKOB BBIMYKJIOCTH; YMETh UCCIIEA0BAaTh CBOMCTBA (DYHKIIMM C IIOMOLIbIO 00IIeH
CXEMBI UCClIeI0BaHMs (DYyHKIIHIHA;

BIIAJICTh MOHATUAMH MEPBOOOPA3HON M OMpPEACIEHHOIO0 MHTETpaia MPUMEHSTh MpaBuiia
WHTETPUPOBAHUSL JUIsl HAXOXKJCHHUS MEepPBOOOpa3HBIX, 3HATh (opmyny HproToHa-
JletibHu1A, yMETh €€ IPUMEHSTD,

YMETh BBIBIATH (PUTYpPBI, OTpaHUYEHHbIEC JaHHBIMU JTMHASMH M HAXOJHUTh X TUIOLIAJIH;
BBIBOAWTH HMHTErPAIbHYIO (HOpMyTy BBIYHCICHHS OOBEMOB TeN M JOKa3bIBaTh C €&
MOMOIIIBI0 TeOpeMbl 00 00bEME HAKJIOHHOW MPHU3MBI, MUPAMUIBI, KOHYCa; OOBICHATH
BO3MOXHOCTH NPHUMEHEHHSI UHTETPAJIOB MIPH peleHNH (PU3NYECKUX 3a/1a4 (Hanmpumep, Ha
JBUKEHHUE);

3HaTb KOM6I/IH8.TOpHOG [MpaBUJIO IPOU3IBCACHUA OJIA noacu€Ta KOJIMYECTBA Ppa3INIHbIX
COGHHHCHHﬁ; BJIaACTh IIOHATHEM pa3MeHleHI/Iﬁ C IIOBTOPCHUSMMU;

(dopMynHpoOBaTh OMpeAeICHUE IMEPECTAaHOBOK M3 N 3JIEMEHTOB; 3HATh (OPMYIY IS

HAXOX/ICHHMsSI YKCJA NEPECTAHOBOK U3 N 3JICMEHTOB, (OPMyYIy JUIs BbIYUCICHHS A -

quciia paSMeH_ICHI/Iﬁ U3 M 3JIEMEHTOB 110 N, YMETh IPUMCHATh UX IPU PCIICHUH 3a/1a4.

BIaACTh MMOHATHEM COYCTAaHUA oe3 HOBTOpeHI/Iﬁ H3 m 95JICMCHTOB IIO N, 3HATH (I)OPMYJ'Iy

JUI1 BEIYHUCIICHUS Crr; - JHUCJIa BCEBO3MOXKHBIX COYETAHUM M3 M 3JIEMEHTOB II0 N. YMETH

packianpiBaTh CTeNeHb OwmHOMa 10 (Gopmyne HpooToHa 1pu  HAXOXKACHUH
OMHOMHUANTBHBIX KOX((HUIMEHTOB C IOMOIIBIO TpeyroibHUKa [lackains; NpUMEHSTH
NOJIy4YEeHHBIE 3HAHUS MPH PELLICHUHU 3ajay.

BIAJCTh MOHATUSAMHM  CIydyailHBIX, JIOCTOBEpHBIX U  HEBO3MOXHBIX COOBITHIA,
HECOBMECTHBIX COOBITUH, JJIEMEHTapHbIX COOBITUH; YMETb HAaXOAUTh CyMMYy H
IIPOU3BEIEHNE COOBITUI; TOHUMATD YTO TAKOE COOBITHE MPOTUBOIOIOKHOE TAHHOMY.

3HATh KJIACCHYCCKOC OIIPCACIICHUEC BCPOATHOCTU COOBITHS H YMCTh IPUMCHATH €TI0 IIpU
pCUICHUHA 3a1a4;

3HaTh TEOPEMY O CyMME JBYX HECOBMECTHBIX COOBITHM, CIIEJICTBHE U3 HEE U TEOPEMY O
BEPOATHOCTH CYMMBI JIBYX MPOU3BOJIbHBIX COOBITUI; BIAJ€Th MOHATHEM HE3aBUCHMOCTH
JBYX COOBITUH; HaXOAUTh BEPOSITHOCTh COBMECTHOTO HACTYIUJICHUS HE3aBUCHUMBIX
COOBITHI NpH peLICHUH 3a7ay;

3HaTh popmyny bepHysn 1 yMeTh IpUMEHSATH €€ MPH peIIeHUH 3a/1a4.

BJIAZICTh MNPCACTABJICHUAMU O MHNPOHCCCaX U ABJICHUAX, HMCIOIIUX BCpOHTHOCTHLIﬁ
XapaKkTep, O CTATUCTUUCCKHUX 3aKOHOMCPHOCTAX B PpCaJIbLHOM MHPC, 00 OCHOBHBIX
IIOHATUAX SHCMGHTapHOﬁ TEOpHUUn BepOﬂTHOCTeﬁ; YMETb HaxXOAWTb W OLCHHUBATb
BCPOATHOCTU HACTYIUICHUS coOBITHII B HpOCTCﬁLHHX MPaKTUYCCKUX CUTyaAllUAX U
OCHOBHBIC XapaKTCPUCTUKHU CJ'Iy‘-IZtﬁHI;IX BCJIINYHH,

YMETb COCTAaBJIATH BCPOATHOCTHBIC MOACIN TII0 YCJIOBHUIO 3ala4ud W BbIYUCIATH
BCPOATHOCTU HACTYIJICHUA CO6BITPII>1, B TOM 4YHCIC C MNPUMCHCHHEM (I)OpMy.]'I
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KOMOWHATOPUKH U OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEU; MCCICIOBAHUS CIIyJaiHbIX
BEJIMYMH 110 UX PACIPEAEICHUIO.

B pe3ynbraTe uzyuenus kypca reomerpuu B 10 — 11 kitaccax ydamguecst 1OJKHBI:

c(hOopMHUPOBATH MPEACTABICHUE O TEOMETPUU KaK YaCTH MHPOBOU KYJIBTYpPhl M O MECTE
T€OMETPUHM B COBPEMEHHOW ITMBMJIM3AIMH, O CIOCO0aX OMUCAaHUS HAa MaTEMaTHYECKOM
A3BIKE SIBJICHUM pEAIbBHOTO MHUPA;

chopMuUpOBaTh TPEJICTABICHUE O TEOMETPUUYCCKHUX TOHATHUAX KaK O BaKHEHIIMX
MaTeMaTUYECKUX MOJENAX, MO3BOJIAIOUIMX OMUCHIBATh U M3y4YaTh Pa3JIUYHBIE MPOIECCHI
U SBJICHUS; IOHUMaTh BO3MOXHOCTHM AKCMOMATHYECKOIO MOCTPOCHUS MATEMaTUYECKUX
TEOpUH;

BJIAJIETh T€OMETPUUYECKUM S3bIKOM; YMETh MCIOJIb30BAaTh €ro ISl ONUCAHUS MPEIMETOB
OKpYXKalolllero  MHUpa;  pa3BUTh  MPOCTPAHCTBEHHbIC  IPEIACTABICHUSA,  HABBIKU
F€OMETPUUYECKHUX MTOCTPOCHUM, YMEHHS N300pakaTh FT€OMETPUUECKHE OOBEKTHI;

BJIAJICTh METOJAMHU JIOKA3aTEJIbCTB M AJITOPUTMAMHU PELIECHHUS; YMETb UX IPUMEHSTH,
MPOBOJUTH JTOKA3aTEJIbHBIE PACCYXKICHHUS B XOJI€ PEILICHHS 3a/1a4;

BJIaJICTh OCHOBHBIMHM TOHSTHUAMH O IUIOCKUX M IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBAX;

MPUMCHSTh W3YYCHHBIC CBOHCTBA IeOMETPUYECKUX (UTYp U (HOPMYJIBI IS PEIICHHS
reOMETPUYECKUX 33/1a4 U 3aa4 C MPAKTUYECKUM COJEPKAHUEM;

chopMupoBaTh MPEACTaBICHUE O HEOOXOAMMOCTH J0KAa3aTelIbCTB IMPU OOOCHOBAHUH
MaTeMaTUYECKUX YTBEPKIACHUN M POJIM AKCHOMATHUKH B IPOBEACHUU JEIYKTHBHBIX
pacCyXIEHUN;

chopMupoBaTh MOHITHIHBIN arapaT MO0 OCHOBHBIM pa3jieliaM Kypca F€OMETPUH; 3HATh
OCHOBHBIC T€OPEMbI, (JOPMYJIBI U YMETh MX MPUMEHSITH; YMETh JIOKa3bIBATh TEOPEMbI U
HaxO0JIUTh HECTAHAPTHBIC CITOCOOBI peIICHUs 3a1a4;

3HaTh aKCMOMBI CTEPEOMETPUH U CIICICTBUA U3 HUX, YMETh PUMEHATh UX MPH PELICHUU
3aj1ad4;

WMETh MPEACTaBICHUS O B3aMMHOM PACHOJIOKEHUU MNPSAMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE: MapaJUICIIbHBIE MPSIMBIE, CKPELIUMBAOLIMECS MNPSIMBbIE, MMAPAIIIECIBHOCTD
NPAMON U TJIOCKOCTH, MEPIEHAUKYISIPHOCTh MPSAMON U TNIOCKOCTH, YTOJ MEXAY MPSIMON
U IUIOCKOCTBIO, MAPAIIIENBHOCTD IUIOCKOCTEHN, NEPNEHANUKYISPHOCTh IIIIOCKOCTEN, YIoJl
MEXKY TJIOCKOCTSMU; 3HATh OMPEIECICHUs, CBOMCTBA U MPU3HAKUA, YMETh MPUMEHATH UX
IIpY PELICHNUH 3a/]1a4;

BJIAJIETh MOHATUSMH OPTOTOHAJIBHOIO MPOECKTUPOBAHMS, HAKIOHHBIX M HMX MPOCKUHUSIX,
3HATh TEOPEMY O TPEX MEPIECHAUKYISIPAX U YMETh MPUMEHSATH €€ MPU PEIICHUH 33]1a4;
YMETh HAaXOJUTh PACCTOSIHUS OT TOYKHM JO IUIOCKOCTH, MEXAY CKPELIMBAIOIIMMUCS
MPSIMBIMU;

YMETh HAXOJUTh YIJbl MEXKAY CKPEIIMBAIOIIMMUCA TPSMBIMH, MEXIYy MpPAMON U
IJTOCKOCTBI0, MEXKIY ABYMSI IJIOCKOCTSIMH;

3HaTb OCHOBHBIC BHJBl MHOTOTPAaHHHUKOB: IIPSMOYIOJIBHBIM  IapaljIesenuIie],
napajuieJienunes], npu3ma (BUIbI MPU3M: TpsiMasi, HAKJIOHHAS, MpaBWIbHAsA), TTUpaMUIa
(BUABI mHMpamMua), YCeUY€HHas NUPaMUIa, TPaBUWIbHbBIE MHOTOTPAaHHUKH (Ky0), HX
AJIEMEHTBI, CBOMCTBA; yYMETh HAXOJUTh IUIOMAANM OOKOBOW M TOJHOW IOBEPXHOCTH
MHOTOTPaHHUKOB, a TAKXKE UX 00BEMBI,

YMETh CTPOUTH CEYEHHS MHOTOTPAHHUKOB METOJOM Clie/la, MapajuiesIbHOrO IMEepeHoca,
BHYTPEHHETO MPOEKTUPOBAHUS;

BIIQ/IETh TIOHSTHEM Tella BpallleHUs: IMIMHID, KOHYC, YCEUEHHBIN KOHYyC, cdepa, miap,
3HATh UX DJIEMEHTHI (painyc OCHOBaHUs, 00pasyroiias, 0Ch CHMMETPHUH, BHICOTA); YMETh
HaxOJUTh OOKOBYIO U TIOJIHYIO IOBEPXHOCTH TEJ BPAIICHHS, a TAK)KE UX 00bEMBI,

YMETh CTPOUTH CEUEHUS TEJl BPALLEHHS TIIIOCKOCTHIO;
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yMeTh pemarb 3aJaud Ha KOMOWHAIlMM MHOTOTPAaHHHUKOB M TN BpalleHHs,
aHAJIM3UpOBaTh B MPOCTEHIIMX CiIydasX B3aUMHOE paCIOIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

n300pakaTb OCHOBHBIE MHOTOIPAaHHUKH M KpYIJIbIE T€Ja; BBIIOJIHITH UYEPTEXH I10
YCIIOBUSM 3ajiay;

yMETh aHAJIM3MPOBAaTh B3aWMHOE pacIoyiokeHHe cdepsl W  IUIOCKOCTH, 3HATh
oTIpeieNIeHne KacaTelbHOH MIOCKOCTH K cepe, GopMynupoBaTh U JOKa3bIBATh TEOPEMBI
0 CBOMCTBE U ITPU3HAKE KACATEIbHON INIOCKOCTH;

BJIQ/IETh MOHATUEM BEKTOpa B IPOCTPAHCTBE, YMETh HAXOJAUTh KOOPAMHATHl BEKTOpPa U
BBIIOJHATh ONEpanuu (CIOKEHUs, BBIUMTAHUS, YMHOXEHHS BEKTOpPA Ha YUCIO) HaL
BEKTOpaMM B KOOPAMHATHON U BEKTOPHOU (opMe;

3HaTh ONPEJEIICEHUE CKAJISPHOIO IPOM3BEJEHUS BEKTOPOB, €r0 CBOWMCTBA; HAaXOJIUTh
CKaJISIPHOE MPOM3BEIEHUE BEKTOPOB YEPE3 UX KOOPAUHATHI;

IPUMEHATh BEKTOPHBIA METO/ IIPU PELIEHUH T€OMETPUUYECKHX 3a/ay;

HaXOJUTh YPAaBHEHUE IUIOCKOCTH, PACCTOSIHME OT TOYKH /0 IUIOCKOCTH, PAacCTOSIHHUE
MEXy CKPELIMBAIOIIUMUCS MPSIMBIMH, YpaBHEHHE cepbl, 00bEM Napaiesienunena u
TeTpa’ipa, 3aJaHHOT0 KOOPANHATAMU CBOUX BEPILHUH.
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COAEPKAHHUE YYEBHOTI' O IPEIMETA «MATEMATHUKA»

AJire0pa ¥ HaYaJIa MATEMaTHYECKOI0 aHAJIN3a
10 kaacc

JeiicTBuTEeIbHBIE 4Mcaa. llenble u  panvoHaneHble uMcia. JleMCTBUTENbHBIE YHUCIIA.
beckoneyHo yOpIBarolas reoMeTpudeckas nmporpeccus. ApudMernueckuii KopeHb HaTypaTbHOU
creneHu. CTeneHb C palioOHAIbHBIM U JIEHCTBUTENIbHBIM ITOKa3aTeneM. Pemenue 3amay.
Crenennas ¢ynkuusi. CreneHnas ¢yHkuus, e€ cBoiicTBa U rpaduk. B3ammuo oOparHbIe
¢byuknun. PaBHOcHIbHBIE ypaBHEHUS U HEpaBeHCTBa. VppaluMOHAIbHBIE YpaBHEHUS.
HppanuoHainbHble HEpaBEHCTBA.
IMoka3aTenbHast pynkuus. [lokazarenpHas GyHknus, e€ cBolictBa u rpaduk. [lokazaTenpHbie
ypaBHeHus. [TokazarenbHble HepaBeHCTBA. CUCTEMBI IOKA3aTENIbHBIX YPABHEHUN U HEPABEHCTB.
Jlorapupmuueckas ¢yuxums. Jlorapupmel. CpoiictBa Jorapudmon. JlecaTuuHbie u
HaTtypanbHble Jorapupmel.  Jlorapupmuueckas ¢yHkuus, e€ CBOHCTBa U rpaduk.
Jlorapudmuueckue ypaBuenus. Jlorapubmuueckie HepaBeHCTBA.
Tpuronomerpudeckue ¢opmyJbl. Pagunannas mepa yria. [IoBopoT TOYKM BOKpyr Hadana
koopauHatr. OrmnpejeneHre CHUHyca, KOCHMHYCa M TaHI'€HCa yria. 3HaKu CHUHYCa, KOCHHYCa U
TaHreHca. 3aBUCHUMOCTh MEXJy CHHYCOM, KOCHHYCOM M TaHI'€HCOM OJHOTO M TOIO € YIJia.
Tpuronomerpuueckue ToxkaecrBa. CHUHYC, KOCUHYC M TaHI€HC YIiIoB & U —a. Dopmyssl
cinoxeHus. CuUHYC, KOCMHYC M TaHreHC JBOWHOro yria. CHHYC, KOCHHYC M TaHIE€HC
nosioBUHHOTO yria. ®opmynel npuseaenus. Cymma U pa3HOCTh cuHycoB. CymMma M pa3HOCThb
KOCHHYCOB.
Tpuronomerpuuyeckne ypaBHeHHsl. YpaBHEHHE COSX =a . YpaBHEHHE SINX =a. YpaBHEHUE
tgx =a. Pemenue TpuUroHoMeTpudeckux ypaBHeHMH. IIpumepsl pemeHus NpOCTEUIINX

TPUTOHOMCTPHYCCKHUX HCPABCHCTB.
Hrorosoe nosropenue.

Anaredpa v HaYaJ1a MATEMATH4YECKOT0 AaHAJIN3A
11 kaacce

Tpuronomerpuyeckue ¢ynknuu. OOnacTe oOmpeaesNeHuss M MHOXECTBO 3HAYCHHH
TPUTOHOMETPHUYECKUX (QYHKIUI. YETHOCTH, HEUETHOCTD, TIEPUOJMIHOCTh TPUTOHOMETPHUYECKUX
¢Gynkuui. CpolictBa QyHKIuM Y =C0SX u €€ rpaduk. CpoiictBa QyHKuIMH y=sSinX u eé
rpa¢uk. CBoiicTBa pyHKIUHU Y = tgx u e€ rpaduk. OOpaTHbIE TPUTOHOMETPUUECKUE PYHKITUH.

IIpousBoanass M e€ reomerpuyeckuii cMmbicia. [IpomsBonnasd. IIpowmsBoaHas creneHHOU
¢ynkuuu. [IpaBuna nuddepenunpoBanus. IIpon3BoHbIE HEKOTOPHIX TEMEHTAPHBIX (QYHKIHH.
I'eomeTpuyeCcKnii CMBICI IIPOU3BOJIHOM.

IIpumeHeHne NPoOU3BOAHON K HccieoBaHUI0 pyHkmii. Bo3pactanue u yobiBaHue QyHKINU.
OkcrpeMyMmbl QyHKUIuU. [IpuMeHeHHe NPOM3BOAHOM K IMOCTPOEHUIO TIpadUKOB (YHKIMH.
HaubGonpiee n Haummenblllee 3HadeHHs] (QyHKUMU. BpimykinocTs rpaduka (QyHKIHH, TOYKU
neperuoa.

Hurerpan. IlepsooOpasnas. [lpaBuna HaxoxaeHus nepBoodpasubix. [Inomans KpuBoIuHEHHON
Tpanenuu 1 UHTerpai. Beruncnenue uHTerpanoB. Berunciaenue miomazaei Guryp ¢ moMmouso
MHTErpasoB. I Ipumenenne npon3BOAHON U HHTErpaia K pEHIEHUIO MPAKTUYECKUX 3a/1a4.
KomoOunnaropuka. Ilpasuno npoussenenus. IlepectanoBku. Pasmemenus. Coderanus U Hx
cBoricTBa. buaom HeroToHa.

JJjieMeHTbl Teopun BepositHocTeil. CoObiTus. KomOunamuu coobrtuii. [TpoTHBOMOIOXKHBIE
coObiTusi. BepostHocTh coObiTus. CroxeHue BeposTHOCTe. HesaBucumbie COOBITHSA.
YMHOxeHne BepossTHOCTEW. CTaTUCTHUYECKAst BEPOSITHOCTD.

Crarucruka. CnyvaitHeie BenuuuHbl. [leHTpanbHabie TeHaeHITnU. Mephl pa3opoca.
3ak04nTeIbHOE MOBTOPEHHE Kypca ajredpbl 1 Ha4aJ MaTeMATH4YeCKOro aHAJIW3a NpPH
MOArOTOBKE K HTOI0OBOM aTTeCTALIMM 10 MATEeMaTHKe.
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I'eometpust
10 xaxacc

Beenenne B mpeamer. llpenmer crepeomerpun. Axkcuomsl crtepeomerpuu. Hekxotopsie
CJIE/ICTBHS U3 AKCHOM.

[Mapa/juieJbHOCTH NPAMBIX M ILIOCKOCTeH. [lapamienbHOCTh MPAMBIX, TPSAMOW U IUIOCKOCTH
(mapanenbHble MpsSMbIE B MPOCTPAHCTBE, MPU3HAK MMAaPAIJICIIbHOCTH MPAMBIX B IIPOCTPAHCTBE).
[TapajuienbHOCTH NPSMOM M IIOCKOCTH. B3auMHOE pacnoioKEHUE IPsSMBIX B IIPOCTPAHCTBE.
CxkpemumBaronuecs npsiMble. YTJIbl ¢ COHANPABICHHBIMUA CTOpOHAaMU. B3aumHoe pacronoxeHue
IPSMBIX B IPOCTPAHCTBE. YTOJI MKy NpsMbIMU. [lapaiienbHble IOCKOCTH.

CpolicTBa mapajuienbHbIX IUIocKocTed. Terparap. Ilapamnenenunen. IloctpoeHue ceuyeHuit
TeTpajpa U NapajlIesIeuIIeaa.

IlepnieHAUKYISAPHOCTL NPSAMBIX M IUIOCKOCTel. [leprnieHauKynsipHple  OpsiMble B
npocrpaHcTee. [lapamnenbHble  npsMble, IEPIEHIUKYISpHBIE K  IUIOCKOCTH. [Ipm3nax
NEePHEHAUKYIISIPHOCTH MPSMOM M IUIOCKOCTH. Teopema O MpsAMOM, NEpHEHIUKYISIPHON
IJIOCKOCTHU. PaccrosiHue OoT TOYKM A0 IUIocKocTU. Teopema O TpEX NEpHEeHAUKYIApax. YToll
MEXAYy NOpsIMOM W IUIOCKOCThIO. JIByrpaHHbl yrois. Ilpu3Hak nepneHAUKYISIPHOCTH JBYX
miockocten. [IpsamoyronpHelil napamienenumnen. TpéXrpanHblid yroia. MHOrorpaHHslil yroJ.
Mmuororpannuku. I[lonarue wMHororpannuka. IIpusma. ['eomerpuueckoe Tteno. Teopema
Oninepa. [Ipusma. Ilpocrpancreennas teopema [Tudaropa. [Tupamuna. [IpaBunbpHas mupamuaa.
VYceuénnas nupamuga. [locrpoenne cedennii mupamus. Cummerpust B mpoctpanctse. [lonstue
IPABUJIBHOI'O MHOTOTPAHHUKA. DJIEMEHTBl CAMMETPUU IPABUJIbHBIX MHOTOTPAHHUKOB.
IToBTOpEHHUE.

I'eomeTpusn
11 kaacc

Hununap, konye u map. [lonsrue nununapa. [nomans nmoBepxHocTH nuiauHapa. IlonsTue
KoHyca. [lnmomans moBepxHOCTH KoHyca. Yceu€HHbd KoHyc. Cdepa u map. Bzaumuoe
pacriosios)keHue cgepbl U miaockoctu. KacarenbHas miuockocts k cdepe. Ilnomans coepsr.
B3aumHoe pacnonoxenue cdepsl U npsamoil. Cdepa, BHHcaHHAs B IWIMHIPHUYECKYIO
noBepxHocTb. Cdepa, BHUCaHHAs B KOHMYECKYIO MOBEpXHOCTh. CedeHus LMIMHIPUYECKON
noBepxHocTU. CedeHHsI KOHNYECKOUM MOBEPXHOCTH.

O0bém Tea. [lonsarue o6véma. OOBEM mpsMoyronbHOro mnapamienenunena. O6bEM npsMoi
npusMbl. O0bEM nmmuHApa. Beruuciaenue o0BEMOB Tenm ¢ momoibio uHTErpaia. OO0BEM
HaKJIOHHOM npu3Mbl. O0bEM HakJIOHHOW npu3Mbl. O0BEM nupamuabl. O6bEM KoHyca. O0bEM
mapa. O0BEMBI IAPOBOTO CETMEHTA, IIIAPOBOTO CIIOS U IapoBOro cexropa. [lmomans chepsr.
BexTopsl B npocTpancTie. [lonstue BekTopa. PaBeHcTBO BekTOpOB. Ci10KEHUE U BHIYMTAHUE
BeKTOpoB. CyMMa HECKOJIBKMX BEKTOPOB. YMHOXXEHHME BeKTOpa Ha uucio. KommuianapHsbie
BeKkTOpbl. IlpaBwiio mnapamnenenunena. PasnoxkeHne BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BEKTOpaM.

Meton xoopamHatr B mnpoctpaHcTsBe. /[Buskenus. IIpsMoyronpHas cucrtema KOOpAUHAT B
npoctpancTBe. KoopauHaTtel BekTopa. CBs3b MEXAYy KOOpIMHATAMH BEKTOPOB U KOOpJIMHATaAMU
touek. [Ipocreiimue 3amaun B KoopauHaTax. YpaBHeHHE chepbl. YToil MEXIy BEKTOpaMH.
CkanspHoe TpOU3BEIECHUE BEKTOPOB. BhIUMCIIEHHE YITIOB MEXAY NPSMBIMH U IJIOCKOCTSMHU.
VYpasaenue minockoctu. LlenTpanbHas cummerpusi. OceBasi CUMMETpUs. 3epKajbHasi CUMMETPUSL.
[TapamnensHbIil nepenoc. [IpeoGpa3zoBanue mogoous.

3ak/04uTeIbHOE MOBTOPEHHE Kypca reoMeTPUM NPH NMOATOTOBKE K HTOTOBOIi aTTeCcTalluM

Imo MaTreMaTHukKke.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «MATEMATHUKA»

Ne
/1.

I'naBa/ Conepixanue MaTepualia

Koua-Bo
4acoB

Henn obyuenns

OCHOBHBIE
HaIpaBJICHHs
BOCIHTATEIHHO
¥ 1eITeNbHOCTH

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 10 kaacc

IHOBTOPEHME.

8

Anrebpanyeckue BeipaxkeHus. JInHeiHbie
YPAaBHEHUS U CUCTEMBI YPAaBHEHU.
UucnoBble HEPABEHCTBA U HEPABEHCTBA
IIEPBOM CTEIEHU C OJTHUM HEHU3BECTHBIM.
Jluneitnas ynkuus. KBagpaTasie KOpHU.
KBagparusle ypaBHenus. KBangpatnynas
bynkmus, e€ coiictBa. KBaapaTHsie
HepaBeHcTBa. CBoiicTBa U rpaduKu
¢dbynkmuii. [Iporpeccun.

IIpexmeTHBbIC HETH:

— cucTeMaTu3alldsg 3HAaHWW Ha OCHOBE 000O0IAoIero MOBTOPEHUS Kypca
anreOpbl OCHOBHOM IIKOJIBI;

— TOBTOpeHHE NpaBui U GopMyn sl Ipeodpa3oBaHUil anredpanyecKux
BBIPAKECHMI;

— YCTAHOBJICHHE CBA3EH MEXKIYy KOJWYECTBOM pPEUICHUN CHCTEMBI JIBYX
JMHEHHBIX YPaBHEHHM M TOYEK IEepeceYeHUs IMpPsAMBIX, 3aJaIOLINUXCS
YpaBHEHUSMHU CUCTEMBI (TeOMeTpruYecKasi HHTepIpeTaus);

— TIOBTOPEHHME CBOMCTB YHCJIOBBIX HEPABEHCTB M CIIOCOOOB pELICHUI
HEPABEHCTB C OJJHOM MEPEMEHHOM;

—  0600meHnue coiicts Gynkimu Y =KX+D B 3aBucumocTu oT 3HaueHwii

napametrpoB Kk u b, mocrpoenue rpapukos;

— 0000mieHre CBOWCTB (YHKIIUU y:aX2+bX+C B 3aBHCHUMOCTH OT

3HaYeHWd mapametrpoB @,b,C u 3Haka D:b2—4ac, IIOCTPOEHHUE

rpadukos;

— TOBTOPEHHE METOJIOB PELICHUsI KBaAPAaTHBIX YPABHEHHUI U HEPABEHCTB;

—  aKTyaJIM3anus 3HaHUMN 0 MIPOTPECCUAX (apupmernueckas,
reOMEeTpHUYEecKas).

MeranpeaMeTHbIe LeIH:

— YCBOEHHE YHHMBEPCAJIbHBIX METOJOB OOOOIIEHHS M CHUCTEMaTH3alMU
3HAHUM;

— OBJAJCHHE YCTHBIM U INHMCBMEHHBIM MAaTEMAaTUYECKUM  SI3BIKOM,
IIPUMEHNMBIM IPH U3Y4EHUU IIPEIMETOB €CTECTBEHHO-MAaTEMAaTHIECKOTO
LIMKJIA, PA3BUTHUE UCCIEA0BATEIbCKUX YMEHHUI;

[4], [5]
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- pa3BI/ITI/Ie yMeHI/Iﬁ 060CHOBBIBaTB CBOH BBIBOJIbI nu HpOBOI[I/ITb
JIOKa3aTeJIbHBIC PACCYKICHUS.

JINYHOCTHBIE IIeJIn:

— pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, UHTYHIIUH, HaBBLIKOB

CaMOCTOSTEILHOM JI€ITEIbHOCTH;
— yMeHHuE OOBbEKTHUBHO OLICHMBATh YPOBEHb CBOMX 3HAHUHU IO IPEIMETY U
BBICTPAMBATh IIJIAHBI 11O UX KOPPCKTUPOBKH.

JIEVCTBUTEJBHBIE UYUCJIA

16

enbre 5 patoOHAIbHBIE YHCIa.
JleiicTBuTenbHble  4ucna.  beckoHedHO
yOBIBaIOIIAsi TEOMETPUICCKAs IPOTPECCHS.
ApubmMeTnueckuii KOpeHb HaTypaibHOU
creneHd. CTeneHb C palMOHAIBHBIM U
JEHUCTBUTEIBbHBIM IIOKA3aTEIIEM.

IIpeomemmnuvie yenu:

— pa3BUTHE TIOHATUS  JIGHCTBUTENBHOTO 4YHMCIa KaK  pe3yibTara
BBICTPAaWBaHUS HAY4YHOH TeOpUHU JEHCTBUTENbHBIX YUCEN HAa OCHOBAHUU
HOHATUS NPEieNa YUCIOBOM MOCIEN0BaTEIbHOCTH;

— (opMupoBaHUe MOHATHUS CTENEHU C JEHCTBUTEIBHBIM ITOKa3aTeIeM Kak
OCHOBBI JJI1 M3y4€HHsI CTENEHHOMH, MOKa3aTelbHOU, Jorapudmudeckoi
GbyHKIHI;

— pa3BUTHE YMEHMH NPUMEHATh CBOMCTBA CTENEHU C JEHCTBUTEIBHBIM
MOKa3aTeleM IpU MOACIUPOBAHUUM W M3YyYEHUM MaTEMaTHYECKUX

MOJEJICH, OIKCHIBAOIIMX MPOLECCHl C  IOMOINBK)  CTENEHH C
JIEWCTBUTEIIbHBIM IIOKA3aTENEM;
— (dopmupoBaHHE yMEHHH TMPUMEHATh METOJABI  JOKAa3aTelbCTB U

JITOPUTMBI PEIIEHUN TMPAKTHYECKUX 3a]lad, OMHPAsICh Ha H3yYEHHBIE
TEOPEMBI U CJIEICTBUS.

Memanpeomemmnuwie uyenu:

— pa3BUTHE YMEHUH CAMOCTOSITEIBHO OCYUIECTBISATh, KOHTPOJIMPOBATH U

KOPPEKTUPOBATh JIeATEITbHOCTh B mporecce 000011eHus,
CHUCTEMAaTH3allii M PACHIMPEHHS 3HAHWUW, TOJYyYEHHBIX B OCHOBHOM
HIKOJIE;

— pa3BUTHE CHOCOOHOCTEM K CaMOCTOSATEIbHOMY TIOMCKY METO/I0B
pelIeHus] TMPAaKTUYECKUX W MPUKIAIHBIX 337a4, C IPUMEHEHHEM
U3Y4YEHHBIX METOJIOB;

— (opMupOBaHHE YMEHHI SICHO M TOYHO M3JaraTh CBOIO TOUKY 3PEHHUS KaK

[4], [5]
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YCTHO, TaK U INICBMEHHO, I'PaMOTHO IIOJIb3YsACh A3BIKOM MaTEMaTUKU.

Jluunocmmuoie ueau:

dbopMUpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO HAayKU;

(dbopMHpOBaHHE OCHOB CAMOBOCIIUTAHHS B MPOIIECCE BHIMOIHEHUS padoOT
pa3HOTO  ypOBHSL  CIIOXHOCTH, TpeOyIOIIMX  OTBETCTBEHHOIO U
TBOPYECKOTO OTHOLIEHUS;

pa3BUTHE CIIOCOOHOCTH U TOTOBHOCTH BECTH TUAJIOT C JPYTUMH JIIOJbMHU
B IIPOLIECCE COBMECTHOM JESATENbHOCTH.

CTEIIEHHASA ®YHKIUA

16

Crenennas (QyHkous, e€¢ CcBoOWCTBA U
rpaduk. BzaumHo oOpatHble (QyHKIUU.
PaBHOCWIIbHBIC ypaBHEHUS M HEPABCHCTBA.
WppanmonanbHbie YpaBHCHHUSI.
HpparnmonansHble HEPAaBCHCTBA.

Ilpeomemmnuie yenu:

BBEJICHUE IMIOHATUS CTEMEHHOM (YHKUMHU; U3yuyeHHe e€ CBOMCTB
AHATUTUYECKUMHU U TpapUUECKUMHU METOJaMU;

u3ydeHHe MOHATUS 00paTHOH (QyHKIMK; 0000IIeHNE TOHATHS OOPATHOM
(YHKIMM C HUCIOJb30BAaHUEM paHEE M3YUYEHHBIX 3aBHCHUMOCTEH;
dbopMHpOBaHHE YMEHHs AHAIMTUYECKOM 3amucu (yHKLIMH, OOpaTHOM
JTAHHOM, a TaK)Ke YMEHHUsI IOCTPOEHUs rpauka oOpaTHON (pyHKINH;
BBEJICHUE ONpEJeNIeHU paBHOCWIBHBIX YpaBHEHMH (HEpPaBEHCTB,
CHCTEM) U ypaBHEHUH (HEPaBEHCTB, CUCTEM) — CJIEJICTBHIA;

BBEJICHUE MOHSATHUS OO0JAaCTU ONpENENIeHUs YpaBHEHUs (HEpPaBEHCTBA,
CUCTEMBI);

NPUMEHEHHE NpU PELIeHUH YpaBHEHHUH (HEpaBEHCTB, CUCTEM) CBOMCTB
PaBHOCUJIBHBIX IPe0Opa30BaHuil;

oOyyeHHe MeToJaM pELICHUs HPPALMOHAIBHBIX  ypaBHEHUH U
HEPABEHCTB.

Memanpeomemnuwie uyenu:

oOy4yeHHe MpreMaM UHTEPIpETaLnu SBJICHUN MPOIECCOB, MPOTEKAOIINX
10 CTETICHHOW 3aBUCUMOCTH;

pPa3BUTHE YMEHUN CAMOCTOSITEIBLHO ONPENEIATh LENN JEITEIbHOCTU 10
M3YYEHHUIO 3JIEMEHTApHBIX (PYHKIMHA UM MX HMPUMEHEHUIO, HCIIO0Ib30BaTh
BCE BO3MOKHBIE PECYPCBI ISl JOCTUKEHHUS IOCTABIECHHBIX LIEIEH;

[4], [5]
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— (dopMupoBaHHE CIIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIICHHS TPAKTUYCCKHX 3a/1a4;

— pa3BUTHE KPUTUYHOCTH MBIIUICHUS B TIPOIECCe OIEHKA W UH-
TeprupeTanui HHPOpMAaIHH, TOTy4aeMO U3 PA3TUIHBIX HCTOYHUKOB;

— pa3BUTHE YMCHHU B3aMMOJCUCTBHUS B TMPOIECCEe IOMCKA PENICHUs
po0Jem.

Juunocmnuie yenu:

— (opMupoBaHrEe MHPOBO33pPEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH,

— pa3BUTHEC CTPEMJICHUH K CaAMOCTOSITCIILHOW TBOPUECKOW U  OT-
BETCTBCHHOM JCSITEIIbHOCTH;

— pa3BUTHE CTPEMIICHHMH K CaMOoO00pa3OBaHHUIO, CO3HATEIBHOMY OT-
HOIIICHUIO K HEMPEPHIBHOMY OOPAa30BAHHMIO KaK YCIIOBHIO YCICIIHOM
npoeCCHOHATLHON M 00IIECTBEHHOH JIEATEILHOCTH.

INOKA3ATEJIbHASA ®YHKIIUA

12

[TokazarenpHas QyHKIHS, €€ CBOWCTBA U
rpaduk. Iloka3zaTenbHble  ypaBHEHHUS.
[TokazatenpHbie HepaBeHCTBA. CHCTEMBI
MOKa3aTEeNbHBIX YPABHEHUI 1 HEPABEHCTB.

Ilpeomemmnuie yenu:

— BBEJCHHME IMOHATHS TIOKa3aTeIbHOM (YHKUMHU; U3y4YE€HHUE CBOMCTB U
MOCTpOEHUE TpaduKa MoKazareabHON (QYyHKIUY;

— o00ydeHue pelIeHHIO MOKa3aTeNbHbIX YpaBHEHHH (HEpaBEHCTB, CHCTEM)
AHATUTUYECKUMU U TpaQUUeCKUMU CIIOCOOAMH.

Memanpeomemnmnuie yenu:

— MOJEJIHMPOBAHME SBIEHUH W TPOLECCOB, MPOTEKAIOIIMX IO JKC-
MOHEHIIUATBbHOW 3aBUCHUMOCTH, C TIOMOIIbIO ¢dopMyn U TrpaduxoB
MOKa3aTenbHON (YHKIUY;

— HCCIEAOBAaHHE pEAlbHBIX IPOLIECCOB M SBICHUM, MPOTEKAIOLUX IO
3aKOHaM  II0Ka3aTe€JbHOW  3aBUCUMOCTH, C IIOMOLIbIO  CBOMICTB
MoKa3aTeIbHOU (PYHKITHH.

Jluunocmmuuvie yenu:

— pa3BUTHE AaHAJIUTUYECKUX CIOCOOHOCTEM M MHTyWnuu (B Xone
HaOJI0IeHNUS 32 MOBEIEHUEM SKCIIOHEHIIMAIBHBIX 3aBUCUMOCTEH);

— Ppa3BUTHE HCCIENOBATENIbCKUX YMEHUH, HEOOXOAMMBIX B OCBOCHHUH

[4], [5]
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OyIyIIUX TBOPYECKUX MPOdeCcCuid;

— COBEPIICHCTBOBAaHUE KYJIbTYphl BBIYMCIUTENBHBIX U TpadUUECKuX
NENCTBUI.

JJOTAPUOMHUYECKASA ®YHKIUA

18

Jlorapudpmsl.  CBoiictBa  sorapudmos.
JlecsiTUYHBIE U HATypaJIbHBIC JIOTAPU(MBI.
Jlorapudmuueckas ¢pyHKIus, €€ CBOWCTBA
u rpaduk. Jlorapupmuyueckue ypaBHEHHUS.
Jlorapudmuaeckre HEpaBeHCTBA.

Ilpeomemmnuvie yenu:

— BBEJICHHME IOHATUSA Jiorapugpma 4ucia;

— H3Y4YEHHUE CBOICTB JOrapu(pmos;

— TIpPUMEHEHHE CBOWCTB JIorapu(MOB U OCHOBHOIO JIOTapU(PMUYECKOTrO
TOXKAECTBA Ul YINPOUIEHUS  JIOTapU(PMUYECKUX  BBIpAKECHUH
BBIUHCIICHUSIX;

— BBEJICHHME MOHATUH IECATUYHOI'0 ¥ HAaTypaJlbHOIO JIorapudma;

— npuMeHeHue (opMyiabl mepexoaa Jjorapugma K IApyromMmy OCHOBAHHUIO
JUI BBIYMCIICHUS JIOTapu(PMOB dmcesn ¢ JIOOBIMA OCHOBAaHHSIMU (TIpU
UCIOJIb30BAaHUU BBIYHUCIUTEILHOW TEXHUKH);

— BBEIEHHE TMOHATH JorapudMudeckoil (QyHKIMH, H3y4EHHE CBOWCTB
JorapupmMuUecKoi (GYHKIIMH U IOCTpoeHue e rpaduka;

— o00ydeHue pEeLIeHUI0 JIorapu(MUUECKUX ypaBHEHUH, HEpaBEHCTB M MX
CHUCTEM AaHAJUTUYECKMMHU U TpaUUecKUMH METOAAMH, HAXOXKIECHUIO
TOYHBIX U NPUOIMKEHHBIX 3HAUEHUN KOPHEW ypaBHEHUH.

Memanpeomemnmnbwie yenu:

— pacIIMpEeHHE BBIYMCINATEIBHOIO almapara 3a C4€T IPUMEHEHHs CBOWCTB
norapu(moB (3aMeHa BBIYMCIICHUHN MPOU3BEICHHS U YaCTHOTO CTeneHei
Ha BBIYMCIIEHUS CYMM U Pa3HOCTEW Mokas3aresel cTeneHeil);

— 00ydeHue MOJEIMPOBAHUIO DPEAIbHBIX IIPOLIECCOB, IPOTEKAIOMUX IO
3aKOHAM JKCIIOHEHIIMAJILHON 3aBUCUMOCTH, M UCCIIEJOBAHUIO CO3/IaHHBIX
MoJIeJIel ¢ TOMOIIBIO anmapara Jorapu(pMUpOBaHUS;

— OCO3HaHME B3aMMOCBS3M MATEMAaTMKA CO BCEMHM IIpeAMETaMHU
€CTECTBEHHOI'0 ¥ TYMaHUTAPHOI'O LIUKJIOB.

Juunocmnule yenu:

— COBEpIIECHCTBOBAHUE BBIUUCIUTEIBHON KYJIBTYPHI;

— pacumMpeHue CpeJCTB U METOAOB MpeoOpa3oBaHU CHMBOJIBHOIO SI3bIKA,

[4], [5]
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pacuiMpeHue MpeacTaBIeHIil 0 B3aMMHO OOPaTHBIX AEHCTBUSIX.

Vi

TPUT'OHOMETPUYECKHUE
®OPMYJIbI

26

Pagnannas mepa yrna. IloBopor Touku
BOKpYI' Haudaja koopauHatr. OnpeneneHue
CHUHYCa, KOCUHYCa U TaHTeHCa yria. 3HaKu
CHHYCA, KOCUHYcCa u TaHI€HCa.
3aBUCHMOCTb MEXKIY CUHYCOM, KOCUHYCOM
U TAaHI€HCOM OJIHOTO W TOro e YIJa.
Tpuronomerpuueckue toxzaecrsa. CUHyc,
KOCMHYC M TaHIEHC VyIJIOB o U —«.
@opmynbl crnoxenus. CHUHYC, KOCUHYC U
TaHreHc ABoiHoro yria. CHHYyC, KOCUHYC
U TaHTeHC MOJOBHHHOTO yria. dopmysbl
npuseaeHusa. Cymma U pa3HOCTb CUHYCOB.
CyMMa 1 pa3HOCTh KOCHHYCOB.

Ilpeomemmnoie yenu:

pa3BUTHE NPEICTABICHUN O MATEMAaTUKE KaK YaCTH MUPOBOH KYJbTYpBI,
0 crocobax onucaHWsT Ha MaTeMaTH4YeCKOM S3bIKe, B YAaCTHOCTH B
TEPMHHAX TPUTOHOMETPUH, SIBJICHUN PEATILHOTO MUPA;

dbopMHpoBaHHE NPEACTABICHUNH O TMOHATUAX TPUTOHOMETPHM Kak
MaTEMaTUYECKUX MOJENAX, IO3BOJAIONIMX OIMUCBHIBATH  IIPOLECCHI,
u3ydaemble (PU3UKON, SKOHOMUKOM U APYTUMH HAyKaMHU;

JAJIbHEHIIEE pa3BUTHE MOHATHS IEHCTBUTEIBHOIO YHCIA MOCPEACTBOM
IPEJCTaBICHUS B TPUTOHOMETPUUECKOH popme;

(GopMUpOBaHHE YMEHMH OIpENEeNsTh U HUCCIEeN0BaTh CBOICTBa CHHYCA,
KOCHHYCa, TaHI€HCa, KOTAaHI'€HCa AEWCTBUTEIBHOIO YHCIIA, HCIONb3Ys
OJIHO3HAYHOE COOTBETCTBHE MEXKIy TOYKAMU YHCIOBOM MpPsAMOM U
TOYKaMH OKPYXHOCTH;

o0yyeHHe  NPUMEHEHHIO  TPUTOHOMETPUYECKUX  TOXKIECTB  MpHU
BBIUUCIICHUAX, NPEOOpa3oBaHUIX TPUTOHOMETPUUECKUX BBIPAKEHHIH,
pElIeHUH  MPOCTEMIIMX  TPUTOHOMETPUYECKHMX  YpaBHEHUH, C

HUCIIOJB30BaAHHUEM JOKa3aTCIIbHBIX paCCY)KILCHI/II\/‘I.

Memanpeomemnmnuie yenu:

pa3BUTHE YMEHHMI CaMOCTOSITENIbHO ONpPEAEIATh eI AEITEIbHOCTU T10
YCBOEHHUIO U MPUMEHEHHIO 3HAaHUI TPUTOHOMETPUM KaK MaTeMaTHUECKON
MOJIEIN PEAIbHOM IEHCTBUTENBHOCTH;

(GbopMHUpPOBaHHE HABBIKOB YYEOHO-UCCIEAOBATEIHCKON JIESITEIIBHOCTH,
TOTOBHOCTH K ITOMCKY PEIIeHUs MPaKTHUECKHUX 3ajiay;

pa3BUTHE YMEHUN OPHEHTHUPOBATHCS B  PaA3IMYHBIX HMCTOYHUKAX
uH(pOpMAaIlMK, KPUTUYECKH OIEHUBATh IMOJYYCHHYI0 HH(OpPMAIIHIO,
IIPUMEHSATH €€ B CBOCH JIE€ATEIbHOCTH.

Jluunocmmuoie uenu.

(GbopMHUpPOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

[4], [5]
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YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON PAKTUKHY;

— pa3BUTHE TOTOBHOCTH YYalIUMXCA K CaMOCTOSITEJIbHOW TBOPYECKOU
JIEATEIIbHOCTH;

— (¢opMupoBaHHE HABBIKOB COTPYAHHYECTBA B IIpoliecce yueOHOH, yueOHo-
HCCJIEIOBATENILCKOM, 00OIIECTBEHHOM IS TEIbHOCTH.

VIl | TPUTOHOMETPHYECKHUE 19
YPABHEHUSA
YpaBHeHUe cosx=a. VYpaBHEeHUE Ilpeomemnwie yenu: [4], [5]
sinx=a. VYpasaenue 19X =a. Pemenue — BBEJCHHE MOHATHI arcsin a, arccos a, arctg a;
TPUTOHOMETPHUYECKUX ypaBHEHUIA. —  BBIBOJ OpPMYJT KOPHEH MPOCTEHIINX TPUTOHOMETPUICCKIX YPaBHEHUM;
[Tpumepsl pelieHus MPOCTEUIIINX — 00ydyeHHEe PEHICHUI0 TPUTOHOMETPUUYECKUX YPAaBHEHMM, CBOMISIIMXCA K

TPUTOHOMCTPHYICCKUX HCPABCHCTB.

anreOpandyeckuM, pEIICHUI0 OJHOPOJHBIX OTHOCUTENBHO CHHYCAa M
KOCUHYCa ypaBHEHUM;

— oO0yyeHue pELIEHUI0 TPUTOHOMETPUYECKUX YpPAaBHEHUH METOJaMHU
3aMEHbI HEU3BECTHOTO U PA3JI0KEHNS HA MHOKUTEIIH;

— 3HAaKOMCTBO C METOJOM OLIEHKM MHOXECTBA 3HAYEHWUU JIEBOM U INPaBOi
4acTe! TPUTOHOMETPUYECKOTO YPaBHEHHS;

— 3HAKOMCTBO CO CIIOCO0aMH peleHHsI TPUTOHOMETPUYECKHX HEPABEHCTB.

Memanpeomemnmnuie yenu:

— paclIMpeHUe CPEACTB MOJICTUPOBAHUS PEATIbHBIX MPOLECCOB U SIBJICHUN;

— ¢opmupoBaHrue TpUEMOB Tepexoja OT aHATUTHUYECKON K TrpaduyecKoit
MOJIeJI U 00paTHO;

— pa3BHUTHE ATOPUTMUUYECKOTO U JTIOTUYECKOTO MBIITUICHHUS;

— COBEPIICHCTBOBAaHUE MPUEMOB TOUHBIX U MTPUOIMKEHHBIX BHIYMCIICHHI;

— 3HAKOMCTBO C MAaTE€MaTH4YE€CKUM TOJIKOBAHUEM MOHSTHUS MEPUOIUYHOCTH,
MMEIOIIETO BaXKHOE MUPOBO33PEHUECKOE 3HAUCHUE;

— 3HAKOMCTBO C (PpU3MYECKUMU SIBIICHUSIMH, ONHCHIBAEMBIMU C TTOMOIIBIO
TPUTOHOMETPUIECKUX YPaBHECHUM.

Jluunocmmuuvie yenu:

— COBEPIICHCTBOBAaHUE HABBIKOB CAMOKOHTPOJIS;
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— Pa3BUTHUC BBIYMCIIMTEIILHOHN 1 aHropHTMquCKOﬁ KYJIBTYPHI,
— Pa3BUTHUC TBOp‘lCCKOfI HHHUOWATUBBI, HCCICI0OBATCIbCKHUX YMCHHI;'I,

CaMOKPUTHUYHOCTH.
VIIl | TIOBTOPEHHUE 21

Pemenne 3amanuii Ha mnpeoOpazoBaHHUE Ilpeomemmnovie yenu: [5]
CTCIICHHBIX, [TOKa3aTeJIbHBIX, — yMmeTh pewmarth 3amanus tuma 1, 5, 9, 10 mu 11 w3 JEMO EID
JorapuPMUICCKHX u (mpoMIIbHBII YPOBEHB);
TPUTOHOMETPHHUCCKUX BBIPAKCHIH. — BHageTh npuéMmamu pemenus 3amad tuna 13 w3z JEMO EID
Pemerue TpOCTEHIINX TTHHCHHBIX, MOBBILIEHHOTO YPOBHS C OTOOPOM KOPHEH U3 3aIaHHOTO MPOMEKYTKA.
KBaJpaTHBIX, HUPPALMOHATBHBIX, Memanpeomemnvie yenu:
TIOKa3aTCIbHBIX -~ 1 HOFaqu)MquCKmf — yYMEHHUE CaMOCTOSATEIbHO OMpPENesITh eI CBOET0 00yUeHHsl, CTABUTh U
YPaBHCHUH. Pemerne YpaBHCHIH dbopmynupoBath Ans ceOs HOBBIE 337ayu B yu&0e M TO3HABATEIHHOU
TIOBBIICHHOTO YpOBHA CIOMHOCTH JeSITEJIbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHl CBOEW MO3HABATEJIbHOMN
(KBazIpaTHBIX, [I0KAa3aTeNbHbIX, NEATETHHOCTH;
MPPAaMOHAIBHBIX, UﬂorapmbMquCKHX) ¢ — YMEHHUE CaMOCTOSITENIbHO IUIAHUPOBATh MYTU JOCTUXKEHUS LIeJIel, B TOM
0TOOpOM KopHen w3 3a/laHHoro qHCcie aJbTepHATUBHBIC, OCO3HAHHO BHIOMpATh Hambosiee YPPeKTUBHBIE
HPOMEHYTIA. PemeH“? crocoOBbl pelIeHns y4eOHbIX U MO3HABaTENbHbIX 33/1a4;
ézlgggfyeTiﬂqerig:;meHHom P ?;1;)1({)]631:;111;11 — pa3BUTHE yMEHUH CaMOCTOATENBHO OCYIIECTBIATh, KOHTPONHPOBATH 1
CIOKHOCTH C OT6OpOM  KOpHeH  H3 KOPpeKTHPOBATh JEHCTBHA B Hpollecce 0606I{IGHI/I$I, CHUCTEMAaTU3alluU U
3aJaHHOrO TIpOMeKyTKa. Pemenne 3aad pacIIMpeHus 3HaHUM, HOJ'IY‘ISHHBIX B OCHOBHOM LIIKOJIE;
HA  TpONCHTE, 4acTh, IOMH, Ha — (¢opmupoBaHue YMEHHH CaMOCTOSITEIILHO OCYILIECTBIIATH,
KOHI[CHTPAIINIO, CMECH, CILTABKL Pemenue KOHTPOJIMPOBATL 1 KOPPEKTUPOBAaTh  CBOIO  JEATENBHOCTh  MPH
3a/laHui Ha BBIYHCIICHUS " BBITOTHEHHIH Sa/IaHHH.
peoOpa3oBaHus MO 3aIaHHBIM (popMysaMm. Juunocmuvte yenu:

— (opMHUpPOBaHHE OCHOB CAMOBOCIHHMTAHUS B MIPOLIECCE BBITOJIHEHUS paboT

Pa3HOT0 YPOBHS CIOXKHOCTH;
— pa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEH,  WHTYUIUH,  HaBBIKOB
CaMOCTOSITENIbHOM 1€ TENbHOCTH.

UTOI'O 136
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AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 11 kaacc

Ne | I'naBa/ Copep:kanue MaTepuaJia Koa- | Hlean o0yuenust
./ BO
1. yaco
B
[ TPUTOHOMETPUUYECKHUE ®YHKIIUU | 20

OO6nacTh ompeneneHuss W MHOXECTBO
3HAYCHUH TPUTOHOMETPUIECKUX (YHKIIUH.
YETHOCTh, HEUYETHOCTh, MEPUOIUYHOCTH
TpUroHOMETpHUecKuX (yHKIMil. CBoiicTBa
byHknun  y=Cc0SX u €€ Tpaduk.
CaoiicTBa GyHKIIMHN Yy =SinX U e€ rpaduk.
CpoiictBa ¢yHKIMH Y =tgX u e€ rpaduxk.
Oo6parnbie
GbyHKIIH.

TPUTOHOMETPUYECKHE

Ilpeomemmnoie yenu:

BBEJICHUE MOHATUS TPUTOHOMETPUYECKON (PyHKLINU;

¢dopMupoBaHHE yMEHUI HaXOIUTHh OOJIACTH OMPEICICHUS ¥ MHOXKECTBO
3HAYEHUH TPUTOHOMETPHUECKUX (DYHKIIMMH;

00y4€eHHe UCCIIEJOBAaHUIO TPUTOHOMETPUYECKUX (PYHKIMI Ha YETHOCTDh U
HEYETHOCTb U HAXOXACHHUIO NepHoJa PyHKIINH;

u3yyeHue CBOMCTB (QyHKUMH Y =COSX, y=sinx, Y=10Xx, Yy =cCtgx,
o0y4yeHHe IMOCTPOEHHUIO TpapuKOB (QYHKIUN M NPUMEHEHUIO CBOWCTB
(GyHKIMI Npu pelieH! YpaBHEHUH U HEPaBEHCTB.

O3HAaKOMJIEHHE C OOpaTHBIMHU TPUTOHOMETPUYECKMMHU (QYHKLIHAMHU, HX
CBOMCTBaMH U TpapuKaMH.

Memanpeomemnmnuie yenu:

3HAKOMCTBO C MaT€MaTUYECKUM TOJIKOBAaHUEM IOHATHS MEPUOINYHOCTH,
MMEIOLIET0 Ba)KHOE MUPOBO33PEHUYECKOE 3HAUCHHUE;

3HAKOMCTBO C (PU3MYECKUMH SIBICHUSMHU, ONHUCHIBAEMBIMU C IOMOILBIO
TPUTOHOMETPUUYECKUX (YHKLINH;

3HAKOMCTBO C CHHYCOUJIOW KaK rpa)uKOM rapMOHHUYECKUX KOoJeOaHui;
3HaKOMCTBO C (popMysamu, MO3BOJISIIOIIMMU HAaXOJUTh MPUOIMKEHHBIE
3Ha4YeHUs SINX U COSX, C MOMOIIbIO MHOTOUYJIEHOB.

Juunocmmuoie ueau.

pacIIMpeHne npeaCcTaBIeHU 0 B3aMMHO OOpaTHBIX JEHCTBUSX;
pa3BUTHE  BBIUMCIUTEIBHOM, aJrOPUTMUYECKOM U  rpaduueckoi

[5]
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KYJIbTYpBI;
pa3BUTHE TBOPUYECKOM HMHHUIIMATUBBI, MCCIIEIOBATEIbCKUX YMEHUH,
CaMOKPUTHUYHOCTH.

ITPOU3BOJHASI M EE
TEOMETPUYECKHI1 CMbICJI

19

[IpousBognasa. IlpousBogHasi CTENEHHOM
¢bynkuuu. Ilpasuna quddepenunpoBanus.
[Ipon3BoHBIE HEKOTOPBIX AIEMEHTAPHBIX
GyHKIHH. I'eomerpuuecknii CMBICHI
MPOU3BOIHOM.

Ilpeomemmnoie yenu:

3aBeplIieHHe (OPMUPOBAHUS TMPEACTABICHUS O Tpeaesie YUCIOBOM
MOCIIE0BATEIbHOCTH;

3HAKOMCTBO C TMOHATHSAMH TIpefena (QYHKIWM B TOYKE H Ha
OCCKOHEYHOCTH, W ACHMIITOTaMH Tpaduka (YHKIUH, CO CBOWCTBAMH
npenenoB QyHKINH;

dbopMupoBaHHe TPaPUUYECKOrO0 TPEIACTABICHHUS O HENMPEPHIBHOCTH
dyHKIIM;

oOydeHre BBISBICHUIO HEMPEPHIBHBIX (YHKIMI C OMOpON Ha ompene-
JIeHHE HeMPEephIBHOCTU (DYHKIUU (B TOUKE; HA HHTEpBAJE);

3HAKOMCTBO C TIOHSITHEM IPOW3BOJHON (YHKIIMM B TOYKE H €€
(UBUYECKUM CMBICIIOM;

dbopMupoBaHHE  HayaJdbHBIX  YMEHHH  HaxOOuTh  MPOU3BOIHBIE
DIIEMEHTAPHBIX ()YHKIMH HA OCHOBE ONpPEICIICHHsI TPON3BOIHOIM;
BIaJicHHUEe TpaBwiaMu TuddepeHIpoBaHUs CyMMBbI, MPOU3BEACHUS U
YAaCTHOTO JBYX (PYHKIIMIA, BEIHECEHHUS MOCTOSHHOTO MHOXHTENS 32 3HAK
IIPOU3BOHO;

3HaKOMCTBO C Au(QepeHIIupoBaHuEeM CIOKHONW (YHKIIUU U MPABUIOM
HAXO0XJICHUS MTPOU3BOTHON 00paTHON (YHKIUY;

00y4eHHUe UCTIOJIH30BAHUIO (POPMYIIBI TPOU3BOTHOM CTETIEHHON (DYHKITH

f (X) = xP s mo6oro NefCTBUTENBHOTO YnCia i

dbopMHUpOBaHHE YMEHHSI HAXOIUTh IPOU3BOJHBIC AJIEMEHTAPHBIX
yHKLMi;

3HAKOMCTBO C TCOMCTPUYCCKUM CMBICIIOM HpOI/I3BOHHOI>'I, O6yLICHI/IC
COCTaBJICHUIO YpaBHEHHs KacaTelbHOU K rpaduky QyHKIMH B 3aJJaHHON

[5]
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TOYKC.

Memanpeomemmnuie yenu:

UCIOJIb30BaHUEe (DU3MUECKOTO CMBICTIA MPOU3BOJHON ISl ONpeAeNeHUs
CKOPOCTH JIB>)KEHHS] MATEPUAIIbHOM TOYKH B TAHHBI MOMEHT BPEMEHU;
YCTQHOBJICHHE CBSA3M MEXAYy 3HAUY€HUEM IPOU3BOAHON (QYHKIUU B
JTAHHOM TOYKE M TAHT'€HCOM YTJIa KacaTelIbHOH, MPOBEAEHHOH K rpaduKky
(GyHKIMH B TaHHOM TOUKE;

dbopMHUpOBaHME TOHATHS TIpeaesia IMOCJIEeI0BATEIbHOCTH IUIOMIAICH

IMpaBUJIbHBIX 2n - YTOJIbHUKOB, BIIMCAHHBIX B OAWH 1 TOT K€ KPYT.

Jluunocmmuoie uenu.

BOCIIUTAHUE MNAaTPHOTH3MA, TOPJAOCTH 3a CBOK PoauHy Ha mpumepe
KHU3HA U JEATCIBHOCTH OTEYECTBEHHBIX YUYEHBIX — MaTeMaTHUKOB
(JIobauesckuit H.I1.);

pa3BUTHE aOCTPAKTHOTO MBINUICHUS, (POPMHUPOBAHUE MPEACTABICHUN O
OecKOHEYHO OOJIBIINX U OECKOHEYHO MaJbIX BEJIHMYMHAX;
pa3BuTHe TBOPUYECKUX CIOCOOHOCTEH, AHTYULWH,
CaMOCTOSITENIbHON JAESTENbHOCTH.

HAaBBIKOB

MPUMEHEHHUE ITPOU3BOJHOMU K
UCCJEJOBAHMIO ®YHKIUI

19

Bospacranue u yObiBaHuME (DYHKIHH.
OkcrpeMyMbl  ¢yHkuuu.  [Ipumenenue
MIPOM3BOJIHOM K MOCTPOCHHIO TIpauKOB
¢byuknuii. Haumbonbiiee U HauMeHbIee
3HaueHus QyHKUuU. Beimykinocts rpaduka
(byHKIMHU, TOUYKH nIeperuoa.

Ilpeomemmnoie yenu:

oOyyeHHe MPUMEHEHHMIO JOCTAaTOYHBIX YCJIOBUH BO3pacTaHus U
yOBIBaHHUS AJIs1 HAXOXKAECHUS POMEXYTKOB MOHOTOHHOCTH (DYyHKLIUY;
3HAKOMCTBO C MOHATHUSMHU TOYEK 3KCTpeMyMa (YHKIMH, CTAllMOHAPHBIX
U KPUTUYECKUX TOYEK, C HEOOXOJWMBIMH U JTOCTaTOUYHBIMH YCIOBHUSIMHU
HKCTpeMyMa (pYHKIUY;

oOydeHre OUCKY (BBIYUCIICHUIO) TOUEK IKCTpeMyMa (QyHKIUY;
o0y4yeHHe HaxXOXXJACHUIO HauOOJbIIET0 W HAUMEHBLIEr0 3HAYCHUH
(YHKLIHU C TOMOIIIBIO TPOU3BOIHOIM;

3HAKOMCTBO C TIOHSITUEM BTOPOM NPOU3BOJHOW (QYHKIMH U €€
(UBUIECKUM CMBICIIOM;
IIPUMEHEHHUE  ammapara

BTOpOfI HpOH3BOI[HOI>i I HaXOXACHU

[5]
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MHTEPBAJIOB BBITYKJIOCTH M TOUEK nepernda GyHKIuY;

— (opmupoBanue ymeHus CTpoUTh Trpaduku (QYHKIHI-MHOTOUYJIEHOB C
IIOMOILBIO IIEPBOU IPOU3BOJHOM ¥ BTOPOM IIPOU3BOIHOM.

Memanpeomemnmnule yenu.

— (¢opMupoBaHUE MPEACTABICHUNA 00 YKCTpEeMaTbHBIX 3a7auax (3aJa4ax Ha
ONTUMM3ALIMIO) B HAyKe, 3KOHOMUKE, IPOU3BO/ICTBE;

— o0yuyeHue MeToJlaM pelIeHUs 3a7ady Ha HaXOXKJIEHHE MHOTOYTOJIbHUKOB
HauOOoJIbIIEH TUIOIIA/IU, BIMCAHHBIX B OKPYKHOCTB;

— oO0yuyeHHe MeToJaM pelIeHHs 3a/ad Ha HaXOXKJIEHHE BBICOTHI KOHYCa
HaubobIIer0 00bEMa, BIMCAHHOTO B cdepy 3aJaHHOr0 pajnyca;

— o0yuyeHue MeToJaM pelIeHUs MPUKIAIHBIX 3a]ad, CBSI3aHHBIX C
MCCIICIOBAaHUEM XapaKTEPUCTHUK MPOIECCOB, MPOTEKAIOIINX B (HU3HUKE,
OMONOTHH, XHUMHU, DSKOHOMHKE M HWHTEPIPETUPOBATH MOTyYEHHBIC
pE3yJIbTaTHI.

JIuunocmmuvle yenu:

— BOCIHTaHUE NATPUOTH3Ma, TOPJOCTU 3a cBOWO PoauHy Ha mnpumepe
KU3HU W JCATENbHOCTH OTEUECTBEHHBIX YUYEHBIX — MAaTEeMaTHKOB
(YeObrmes I1.J1.);

— Ppa3BUTHE AHAIUTUYECKUX CHOCOOHOCTEM M MHTYMIIMU B XOJI€ PEIICHUS
3a]1a4 Ha ONTUMHU3AIINIO;

— pa3BUTHE BBIYUCIUTENBHOW, aJITOPUTMHUYECKOH U  TpaduyecKoit
KYJIBTYpBI.
IV | HHTEI'PAJI 14
[lepBooOpaznas. IlpaBuna HaxoxaeHUs IlIpeomemmnuvie yenu: [5]
epBOOOPa3HBIX. [Tnomane — O3HAaKOMJICHHE C TIOHSATHEM TEePBOOOpa3HOM, OOyUYE€HHE HAXO0KICHHUIO

KPUBOJIMHEWHON Tpanmeuuu W UHTEerpal.
Brruncienne wuHTErpanoB. Beruucienue
momaaen ¢buryp c MOMOILIbIO
nHTErpasioB. lIpumeHnenne npon3BoIHON U
UHTErpajla K PEIICHUI0 MPAKTHYECKUX
3a/1a4.

NEepBOOOPA3HOM [T CTETIEHHON M TPUTOHOMETPUUYECKUX (DYHKLIUH;

— O3HAKOMJIEHHE C MOHSITHEM HHTETPUPOBAHUS M OOydeHUE MPUMEHEHUIO
IIPaBUJI MHTETPUPOBAHUS IPU HAXO0XKIECHUU TIEPBOOOPa3HBIX;

— (opmupoBaHUe MOHATUS KPUBOJIMHEHHON Tpamenu, O3HAKOMJIEHHE C
MOHATUEM OIPEeIEHHOTO HHTErpaia, 00yueHHe BIYMCICHUIO IO N
KPHBOJIMHENHOM Tpalelyy B IPOCTEHIINX CIydasX.
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Memanpeomemnmnule yenu.

BBISIBJICHHE (DUTYp, OTPAHUYCHHBIX JTAHHBIMHU JIUHUSMHU, U HaXOXKJICHUE
iomaaen ATux Guryp;

NPUMEHEHUE WHTETPAJIOB JUIS BbIBoJA (GopMyssl 00bEMa HaKIOHHOM
MPU3MBI, TUPAMHU/IBI, KOHYCA;

MPUMEHEHHUE UHTETPAIOB JIJIsl pelIeHHs PU3NISCKUX 3a]1a4,

pelleHre 3aa49 Ha JIBKOKEHUE C MPUMEHCHHEM HHTETPaJIOB.

JTuunocmmuwvie uenu.

pPa3BUTHE BBIYUCINUTEILHON U AITOPUTMUAYECKON KYJIbTYPHI;
pacHIMpeHne MPECTABICHUN 0 B3aUMHO OOPaTHBIX JIEUCTBHSIX.

KOMBHUHATOPHKA.

12

[IpaBuno mnpousBenenus. IlepecTraHoBKH.
Pasmemenusa. Coueranusd M MX CBOMCTBA.
bunom HeroTona.

Ilpeomemmuoie yenu:

OBJIaJICHUE OJJHUM U3 OCHOBHBIX CPEJCTB IOJCYETa YHCIa PA3ITUYHBIX
coeIlMHEeHUI (KOMOMHATOPHBIM IIPABUIIOM NIPOU3BEACHHUS);

3HAKOMCTBO C [I€PBBIM BHJIOM COEMHEHUIN — MepPeCTaHOBKAMU;
JEeMOHCTpalMs MPUMEHEHHMs [paBuUiIa IPOM3BEAECHUS IPU BBIBOJIE
(opMyIIbI UKCIIa IEPECTAHOBOK U3 N JJIEMEHTOB;

BJIaJICHHE MMOHATHUEM pa3MeIleHHs] U3 M 3JIEMEHTOB 1o N. 3HaTh GOopMyIy

JUIST BRIYUCIICHUS A?q - Yucia pa3MENeHU U3 M 3JIEMEHTOB 110 N, YMETh

IIPUMEHATH €€ IIPU PELLICHUH 3a]1a4;
BJIaJICHHE TOHATHEM COYeTaHUIl 6e3 MOBTOPEHUH M3 M 3JIEMEHTOB I10 n.

3nanne (OpMyisl UL BBIYHCICHHST Cpp - YHCIA BCEBO3MOXKHBIX

COYETaHHUN U3 M DJIEMEHTOB IO N, YMEHUE NPUMEHATH €€ MPU PELICHUU
3ajad4;
yYMEHHUE pacKIajabIBaTh CTeNeHb OuHOoMa 1o ¢opmyne HrproroHa npu
HaXOXJICHUH  OMHOMHAIBHBIX  KOI()(UIMEHTOB  C  TOMOIIbIO
TpeyrosnbHuKa I[lackansa. [IpumensaTs nojlydeHHbIE 3HAaHUS [IPU PELIEHUH
3az1ay.

Memanpeomemnmnule yenu:

3HAKOMCTBO C POXICHHCM KOM6I/IHaTOpI/IKI/I KaK HayKW, MMO3BOJISIOMICH

[5]
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aHAJIM3UPOBATH TOJIOBOJIOMKH U a3apTHBIC UIPBI;

— TMpUMEHEHHE KOMOMHATOPHBIX METOIOB B CTATUCTHKE, TEHETHKE,
JMHTBUCTHUKE, TMPH PEHICHUH TPAHCIOPTHBIX 3a7ay, MPU CO3JIaHUU U
JEKOAMPOBAHMSA MHU(PPOB, B MHHOPMATUKE U JIP.

JIuunocmmuule yenu:

— pa3BHUTHE AaHAJTUTUYECKUX CIIOCOOHOCTEH M MHTYHLIUH;

— UWHTErpUpPOBaHME B JIMYHBIHA ONBIT HOBOM, B TOM YHCIIE CAMOCTOSATEIHLHO
MOJy4eHHOU WH(pOpMAaInH.

Vi SJEMEHTHBI TEOPUU | 1?2
BEPOSITHOCTEMN
CoObITHSL. KomOunanuu COOBITHH. IlIpeomemmnoie yenu: [5]
[IpoTuBOMONOXHBIE COOBITHSI. — 3HAKOMCTBO C Pa3JIMYHBIMHU BUJAMU COOBITUN, KOMOMHAIIUSMU COOBITHIA;
BeposiTHOCTB COOBITHSL. Crnoxenue — BBEJCHME MOHATHUS BEPOATHOCTHU COOBITHS (B KIACCUYECKOM ITOHUMAaHUH )
BeposTHOCTEH. HesaBucumbie  coObITHSL. U oOydyeHHE HaXOXICHHUIO BEPOSTHOCTH CIIY4aiHOrO COOBITHSA C
YMHOKCHUE BEPOSTHOCTEH. OUYEBUHBIMU OJIATOTIPUSATCTBYIOIIMMU UCXOTAMH;

CrarucTudueckas BEPOATHOCTD.

— 3HAaKOMCTBO C TEOPEMOW O BEPOATHOCTH CYMMBI JIByX HECOBMECTHBIX
coOBITHIA W €€ TPHUMEHEHHWEM, B YaCTHOCTH TIPH HAXOXKJICHUU
BEPOATHOCTH MPOTHUBOMOIOKHOTO COOBITHUS;

— 3HAaKOMCTBO C TEOPEMOH O BEPOSTHOCTH CYMMBI JIBYX IPOM3BOJIBHBIX
COOBITHI;

— WHTYUTHUBHOE BBEJICHUE TIOHATHS HE3aBUCUMBIX COOBITHIA,

— o0ydyeHWEe HAXOXKICHHIO BEPOSITHOCTH IPOM3BEJICHUS JIFOOOTO YHCiIa
HE3aBHCHMBIX B COBOKYITHOCTH COOBITHH;

— 3HaKOMCTBO ¢ (opmynoit bepHymnu, maromieil BO3MOXHOCTh HaXOAWTh
BEPOATHOCTh Pa3HOOOpPa3HBIX KOMOMHAIMK COOBITHII B  Cepusix
OJIHOTHITHBIX OITBITOB, B K&XKJIOM U3 KOTOPBIX (DUKCHpyeMOe COOBITHE
100 IPOUCXOANT, JTUOO HE TPOUCXOINT.

Memanpeomemnmnuwie yenu:

— YMEHUE BBIUUCIISITh BEPOSITHOCTH COOBITUN B PEaTbHOM KU3HU;

— ¢opMupoBaHUE IPECTABICHUN O METOIaX 00PabOTKU HHPOPMAITHH.

Juunocmnuie yenu:
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— (¢opMupOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO HAyKH;

— BOCIIMTAaHHUE MATPUOTU3MA, TOPJAOCTH 3a cBoio PoauHy Ha mnpumepe
KU3HU M JESATEIBbHOCTH OTCUYECTBEHHBIX YUEHBIX — MaTEMaTHUKOB
(MapkoB A.A., JlanynoB A.M., KoamoropoB A.H., Xunumn A.f.,
I'nenenxo b.B.);

— Ppa3BUTHE CIIOCOOHOCTH ¥ FOTOBHOCTH BECTU JAUAJIOT C IPYTHMMH JIIOJAbMHU
B ITPOIIECCE COBMECTHOM JIESATENbHOCTH.

Vil

CTATUCTHUKA

10

CnyuaiiHple  BEIMYUHBI.
TeHaeHuuu. Mepsl pazopoca.

[lenTpanbHbie

Ilpeomemmnoie yenu:

— (QopMUpOBaHHE MOHATHS CIIy4allHOM BEJNMYUHBI, MPEICTABICHUS O
pacupeneneHny 3HA4eHUM AMCKPETHOW CIydallHOW BEJIMYMHBI B BHJIE
YaCTOTHOW TaOIUIIBL;

— BBEJCHHE IOHATHS TE€HEPAIbHOM  COBOKYIIHOCTH U  BBIOODKH,
JEeMOHCTpalus IPHUMEPOB PENPE3CHTaTUBHBIX BBHIOOPOK 3HAYCHUH
CIy4yallHO! BEJIUYMHBI;

— (¢opMupoBaHHE  TpeACTaBIeHUI 00  OCHOBHBIX  IIEHTPAJIbHBIX
TEHJCHUUAX: MOJE, MEIuaHe, CpPelHee M yMEHUS HX HaxOIWUTh B
yueOHBIX BBIOOpKax;

— o0OydyeHHe NPEICTAaBICHUM O MaTeMaTUYeCKOM OXHUIAHUU U YMEHUH
BBIYMCIIATH MAaTEMAaTUYECKOE OKHMJIAHHWE CIy4alWHOW BEJIIMYMHBI C
KOHEYHBIM YHCJIOM 3HAYEHUM;

— BBEJICHHE OCHOBHBIX Mep pa30poca 3HAYEHUW CIydyalHOW BEJIIMYWHBIL:
pa3Max, OTKJIOHEHHUE OT CPEIHETr0, JUCIIEPCUIO.

Memanpeomemnmnuie yenu:

— pacLIMpeHue CPeACTB MOAEINPOBAHNS PEAJIBHBIX IIPOLIECCOB U SIBICHUII;

— 3HAaKOMCTBO C IPUMEHEHUEM 3HAHMW O CIIy4alHbIX BEIMYHMHAX B
pELIEHNN IPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad.

Juunocmuvle yenu:

— pacUIMpeHue NPEACTABICHUN O YMCIOBBIX MHOXKECTBAX;

— pa3BUTHE TOTOBHOCTH K caMO0OOpa30BaHUIO HA NPOTSHKEHUH BCEH KU3HH,

[5]
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KaK YCJIOBUIO YCIELIHOIO JIOCTWXKEHUs IIOCTAaBICHHBIX LeJIed B
BBIOpaHHOM cdepe IesATeIbHOCTH.

VIl

3AKJIIOYUTEJIBHOE
IMOBTOPEHUE KYPCA AJITEBPHI N
HAYAI AHAJIM3A nPU
MNOATOTOBKE K HTOI'OBOH
ATTECTAIIMU IO MATEMATHUKE

30

Pemenue nmpocTelmmx TMHENHBIX,
KBaJIpaTHbBIX, PallMOHAJIbHbIX,
[IOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
HEpaBEHCTB. PenieHyne HepaBeHCTB
IIOBBIIIEHHOTO YPOBHS CIIOKHOCTH
(KBa/paTHBIX, IOKA3aTENIbHBIX,
UPPaLMOHATIBHBIX, JIOTAPU(PMUUECKHX ).
Pemenue cuctem HepaBeHCTB
ITOBBIIIEHHOTO YPOBHS CII0KHOCTH
(KBagpaTHBIX, IOKA3aTENIbHBIX,
paloHaIbHBIX, JOTAPUPMUUECKUX ).
Yrenue rpaukoB 3aBUCUMOCTEH,
UHTEpIpeTanus UHpopmanuu,
IIPE/ICTAaBICHHON HA HUX, YMEHHE JIENaTh
BbIBOJIbI. IHTEpnpeTanus nHpopmanum,
IIPEICTAaBICHHOM Ha [uarpammax u
YMEHUE JeN1aTh BBIBOJIBI.

I'eomerpuueckuil ¥ GpuU3NIECKUN CMBICI
IIPOU3BOJHOM.

IIpumeHeHue IIPOU3BOJHOU K
uccnenoBanuio GyHKuuid. Pemenue 3amaq
Ha JBWXKEHUE. J[BMKeHHE MNpOTSHKEHHBIX
ten. JIBmwxenue mo Bome. CpemHas
CKOpOCTb. 3agaun Ha
IIPOM3BOJUTENBHOCTh. Penienue 3amad Ha

Ilpeomemmnoie yenu:

yMeTh pewmarth 3aganus tuna: 1, 2, 4, 5, 7, 9, 10, 11, 12 wu3
nemonctpanronHoi Bepcuu (JJEMO) EI'D (mpodunbHblii ypoBeHS);
BIIAJIETh NpuéMaMu peieHus 3anad tumna 13, 15, 17, 18, 19 uz JEMO
EID.

Memanpeomemmnuwle uenu:

YMEHHUE CaMOCTOATEJIBHO OIPENENIATh LEIU CBOEro 00yueHHsl, CTaBUTh U
dopmynupoBath Ui ceOs HOBbIE 3a7aud B yu&€Oe M I03HABaTEIbHOMN
JeSITEJIbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHl CBOEW NO3HABATEJIbHOMN
JIESATEIBHOCTH;

YMEHHME CaMOCTOSATEIbHO IIAHUPOBATh IMYTH JOCTHXKEHHUS LIEJeH, B TOM
YHClie aJbTepPHATUBHBIE, OCO3HAHHO BBIOMpATh Hambosee 3PpPeKTUBHbBIE
crocoOBbl pelIeHns y4eOHbIX U M03HABaTENbHbBIX 33/1ay;

pa3BUTHE YMEHHI CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U
KOPPEKTUpOBaTh JEUCTBUA B Ipolecce 0000IIeHus, cucTeMaTu3au 1
pacIIpeHysl 3HaHWM, TOJy4YEHHBIX B OCHOBHOM LIKOJIE;

(dbopMupoBanue YMEHHH CaMOCTOSITEIILHO OCYILIECTBIIATH,
KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH CBOIO  JEATENIBHOCTb P
BBITIOJTHEHUH 3a/1aHUI;

Juunocmmuoie uenu:

(dbopMHpOBaHNE OCHOB CAaMOBOCITUTAHMS B MPOIIECCE BBIMOTHEHUS PaboT
Pa3HOT0 YPOBHS CJIOKHOCTH;

pa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEH,
CaMOCTOSITEJIbHOU JeATEIbHOCTH.

HHTYUIIUH, HAaBBIKOB

[5]
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TeMy: «[Tonsitue BEPOSTHOCTH.
[IpakTuueckue 3ajaud Ha BBIYUCICHUE
BeposaTHocTel. [lpocreiimmne mnpaBuia u
(OpMyIIbI  BBEIYHCIICHUS BEPOSITHOCTEI.
Pemenne 3agau Ha  OPOLEHTHl €
SKOHOMHUYECKUM CoOJepKaHueM. MeToibl
pelieHus 3a/1a4 c napameTpamMu

(aHaIUTHYECKUH, rpaduyeckuii).
YpaBHeHUs: KBaJ[paTHbIC,
UppanroHalbHbIE, MOKa3aTebHbIE,
JorapupMHUUECKUE, TPUTOHOMETPUUYCCKHE.
HepageHncraa: KBaJpaTHEIE,
MoKa3aTesbHbIE, JOrapuPpMHUECKHUE.

Pemenne 3amagd Ha JCINMOCTBh, 3aJad C
OCJI04YUCICHHBIMHY HCM3BCCTHBIMM.

nTOoIro

136

I'eomerpus, 10 kaace

Ne | 'maBa/ Conep:kaHue MaTepuasa Kou- | e 00yyenus
1./ BO
II. qaco
B
I IIOBTOPEHME. BBE/IEHUE B 10
HNPEIMET
TpeyroynbHUKH, KJaccupuKanus Ilpeomemmnoie yenu: [5]

TPECYIrOJIbHUKOB, 3aMCUATCIIbHBIC JIMHUU U

— CHCTeMaTHu3alus 3HaHHM O TPCYIrOJbHUKAX, TPUMCHCHHUC CBOICTB
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TOYKH B TpeyrojibHHuKe. PaBHOOeapeHHBIN
U PaBHOCTOPOHHHUM TPEYrOJIbHUKH HX
cBoiicTBa. OKpYXHOCTb, BIUCAHHas B
TPEYroJIbHUK, OKPY>KHOCTh, OIHCAaHHAas
OKOJIO TPEYTOJIbHUKA.

PaBeHCTBO W 10g00ME TPEYTrOJIBHUKOB.
Cpennsist JTUHUS TPEeYroJbHUKA.
[IpssMoyronbHBIE TPEYTrOJIbHUKU.
Tpuronomerpuyeckue QYHKIMH OCTPBIX
yrioB. [nomane TpeyrojibHuka.

UeThIpEXYTroJbHUKH, KiaccupuKanus
YETHIPEXYTOJIbHUKOB, CBOICTBA u
MIPU3HAKU napajiesorpamma,

NpsMOYTOJIbHUMKA,  KBajgpara,  pomoa.
Tpaneuusi, CpeHsIs IUHUS TPATICLHH.

OKpy»XHOCTb, BIIMCAaHHAS B
YETBIPEXYTOJIbHUK. OKpYyXHOCTb,
ONMCaHHAasi OKOJIO YEThIPEXYTrOJbHUKA.
Dopmyiibl mIomaaei
YETBIPEX YT OJIBHUKOB.

OKpy>XHOCTb. YTJbI U OTPE3KH, CBA3aHHBIE
C OKPY>KHOCTBIO.

[Ipenmer CTEPEOMETPUH. AKCHOMBI
crepeoMerpun. Hekotopeie cienctBust u3
aKCHOM.

MeAraH, OMCCEKTPUC, BBICOT JIJIS pELIeHHUs 3a/1a4;

BJIQJICHUE TIOHATHEM «TE€OMETPUUYECKOE MECTO TOYEK», YMEHHUE
MPUBOJIUTH MPUMEPHI. YMeHUe (HOpMYITHpPOBATh U JOKA3bIBATH CBOMCTBA
U IIPU3HAKU PaBHOOEIPEHHOT'O U PABHOCTOPOHHETO TPEYTOJIbHUKOB;
YMEHUE JI0OKa3bIBATh, YTO B TPEYTOJbHUK MOKHO BIIUCATh €UHCTBEHHYIO
OKPYXHOCTb U OKOJIO TPEYIOJIbHMKAa MO>KHO ONMCATh €IUHCTBEHHYIO
OKPY’KHOCTb;

yMeHHe  (QOpMyIHMpOBaTH  TPU3HAKKM  PAaBEHCTBA W IMOAO00HS
TPEYTrOJIbHUKOB, CBOMCTBA CPEIHEN JIMHUY;

YMEHHUE BbIpa)kaTb CTOPOHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA Yepe3 OJIHY
U3 JaHHBIX CTOPOH U OCTPBIH yro;

YMEHHE  BBIBOAUTH  (OpMyNbl [ HAXOXKIEHUS  IUIOIIAIU
TPEYroJIbHUKOB;

yMeHue (OpMyTUpOBaTH CBOWCTBA W MPH3HAKH MapajuiesiorpaMMa,
IPsIMOYTOJIbHHKA, KBaJpaTa U poM0a;

YMEHHE BBIBOAUTH (POPMYIy ISl HAXOXKIEHUS UIMHBI CpeIHEeH JIMHUU
Tpaneuuu;

ymeHue (GopMyIupoBaTh YCIOBHUSA, MPH KOTOPBIX OKPY>KHOCTH MOXKHO
BIHCATh B YETHIPEXYTOIBHUK U OMUCATh OKOJIO HETO;

YMEHHE BBIBOJUTH (OPMYIBI IUIOMIAJIEH MPSIMOYrOoJIbHUKA, KBaJparta,
napasuieiorpaMma, pomoa, Tpamneiuu;

yMeHue (popMyIHpoBaTh U 1I0Ka3bIBaTh TEOPEMBI O BIIMCAHHBIX yIiax, 00
yriie MEXIy KacaTeJbHOM W XOpJoi, 00 OTpe3Kkax NepeceKarolnuxcs
XOpA, O KBaJpaTe KacaTelbHON. YMeHHE BBIBOAUTH (HOPMYIBI IS
BBIYHCIICHUSI YTJIOB MEXAY ABYMS CEKYIIMMH, MPOBEAEHHBIMHU U3 OJTHOM
TOYKHU;

YyMEHUE TIEPEUHCIIATh OCHOBHBIE (UTYPHI B TPOCTPAHCTBE (TOYKA,
npsiMasi, TJIOCKOCTh), (OPMYyIUPOBaTH aKCHOMBI 00 WX B3aUMHOM
pacrojOKEeHU U WUIIOCTPUPOBATH ASTH AKCUOMBI TMPUMEpPaMU U3
OKpYXKaroIlle! Cpeibl;

yMeHHe (GopMyIMpoBaTh M JIOKa3bIBaTh TEOPEMY O IIJIOCKOCTH,
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MIPOXOJIAIICH Yepe3 MPSMYIO U He JIeXkKalllylo Ha Hell TOUKy, U TEOpeMy O
IJIOCKOCTH, IPOXOJISALIEH uepe3 JIBe NepeceKaroInecs MpsiMbIE.

Memanpeomemnmnule yenu.

MOJrOTOBKA K IPUMEHEHUIO 3HAaHWM MO IIaHUMETPHUH, MOITYYEHHBIX B
OCHOBHOHM IIKOJie, K W3Y4YEHHIO CTEPEOMETPUHU, TPUTOHOMETPUH,
MaTEeMaTHYeCKOro aHaJIN3a;

pa3BUTHE YMEHHMI CaMOCTOSITEIbHO OCYILECTBISATh, KOHTPOJIMPOBATh U
KOPPEKTHPOBATh JEHCTBUS B Mpolecce 0000IIEH s, CHCTEMAaTU3alud 1
pacupeHus 3HaHUH, OJyYSHHbIX B OCHOBHOM LIKOJIE;

Jluunocmmuoie uenu.

cHUCTEeMaTu3alusl 3HAHUM 10 IUIAHUMETPHUHU, TMOJYYCHHBIX B OCHOBHOM
mKoJje, Uit 3QpPEeKTHBHOTO OCBOCHHS Kypca CTEPEOMETPUH U YCIICITHOM
noarotoBku k EI'D no npodunbHON MaTeMaTuke;

pa3BUTHE TOTOBHOCTH K CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KU3HH,
KaK YCIIOBUIO YCIEUIHOTO JOCTHKEHMsI IIOCTAaBJIEHHBIX LieJedl B
BBIOpaHHOU cepe ACATEIHPHOCTH

pacliupeHre [MpeACTaBICHUH 00 aKCHOMaTHYEeCKHX IOCTPOEHHUAX
reoMeTpHH (Hay4yHOU Teopun).

MAPAJUJIEJBHOCTSH MPSIMBIX U
IJIOCKOCTEM

16

[TapajienbHOCTE  NpPSAMBIX, TPAMOU U
IUIOCKOCTH  (MapaijienbHble MpsMble B
IIPOCTPAHCTBE, NPHU3HAK NapauIEIbHOCTH
MIPSIMBIX B MIPOCTPAHCTBE).
[TapamienpHOCTh NPSMOM M TUIOCKOCTH.

B3anMHOe pacnonoxkeHwe NOpsAMBIX B
IIPOCTPAHCTBE. CkpenuBaronmecs
IIpsAMBIC. Vrasl C COHaIpaBJICHHBIMHU
CTOpoHaMu. B3aumHOe pacnosnokeHue
NpsIMBIX B TPOCTPAHCTBE. YTOI MEXAY
npsmbeiMu.  [lapamienbHble  IOCKOCTH.
CBolicTBa napajuleIbHBIX  IIOCKOCTEH.

Ilpeomemmnuvie yenu:

q)OpMI/IpOBaHI/Ie MOHATHA TMAapalJICJIbHBIX TMPAMBIX B IPOCTPAHCTBE,
JI0Ka3aTeJIbCTBO TEOPEMBI O MAPAIICIIbHBIX IIPIMBIX;

dbopMHUpOBaHHE TPEACTABICHUS O BO3MOXHBIX CIydasx B3aMHOTO
PacIoJIOKEHUS IPSIMOM U TNIOCKOCTH;

JI0Ka3aTeJIbCTBO YTBEPXKACHUMN O MApaLIEIbHOCTH IPSIMOM U INIOCKOCTH
(cBONCTBA M NMPU3HAK);

dbopMHUpOBaHKWE TIPEACTABICHHH O BO3MOXXHBIX CIydasX B3aHMHOTO
PpACIIOJIOKEHUS IBYX MPSIMBIX B IPOCTPAHCTBE,

BBCICHUE IIOHATHS  CKPELIUBAIOIIMXCA IPAMBIX, J0Ka3aTeIbCTBO
TEOPEMBI, BBIPAKAIOLICH IPU3HAK CKPEIIMBAIOLIUXCSA IMPSAMBIX, U

[5]

32




Terparap. Ilapamnenenunen. [loctpoenue
CEUEHUH TeTpadpa U napajjiesienunesaa.

TEOPEMBI O IUIOCKOCTH, MPOXOJALIEH Yepe3 OAHY M3 CKPEUIMBAIOIIUXCSA
MPSAMBIX MMAPAIIIETBHO APYTOU NPSIMOM;

— BBEJICHHME NOHATHUS COHAIIPABJICHHBIX JIy4el, T0KA3aTEIbCTBO TEOPEMBI
00 yriax ¢ cCOHanpaBJIEHHBIMH CTOPOHAMH;

— ¢opMUpOBaHUE TMOHATHUS MAPAJUICTBHBIX IJIOCKOCTEH, J0Ka3aTeIhCTBO
YTBEPKICHHS O IPU3HAKE U CBOMCTBAX IMApaJUIENbHBIX MIIOCKOCTEN;

— (¢opMupoBaHHE TMpEACTABICHUI O TeTpadApe U Mapajliesenumee,
JEMOHCTpalMsl Ha YepTekax U MOAENSAX UX DIIEMEHTOB, M300pakeHue
3TUX (GUTYp HAa PUCYHKAX, WLIFOCTPALUS C HUX IMOMOIIBI0 PA3THUHBIX

CJIydacB B3aWMMHOI'O PACIHOJIOKCHUA  IIPSAMBIX U INIOCKOCTEH B
MMPOCTPAHCTBE, J0Ka3aTcJIbCTBO YTBCPKACHUA 0 CBOMCTBaX
mapauiCjICIiuIcaa,

— BBCJICHHC IIOHATUA CCUCHUA, IMOCTPOCHUC CeUCHHI TCTpasapa

(mapasutenenumnena), aHaJlu3 BO3MOXHBIX BUJIOB CEUEHHH, 3HAKOMCTBO C
METOAAMU IOCTPOECHUS CEUCHHH.

Memanpeomemmnuie yenu:

— YMEHHE pacllO3HaBaTh Ha YEPTEkKax, MOACIAX M B PEaJIbHOM MHUDE
reoMerpuueckue GUrypsl M Tena (MHOTOIPAaHHUKM), HPUMEHATh HX
CBOWCTBA MPHU MOJIETMPOBAHNHU B €CTECTBEHHO-HAYYHBIX 00JIaCTAX.

JIuunocmmnuie yenu:

— pa3BUTHE TMPOCTPAHCTBEHHOTO BOOOPaKEHUS W MBIIUICHUS TIpH
M3y4YEHUU MHOTOTPAHHUKOB U UX CEUECHUM.
i HNEPINEHAUKYJAPHOCTD 18

NPSAMBIX 1 INIOCKOCTEM
[IepnenukynsapHsie NpsIMBIE B Ilpeomemmnoie yenu: [5]
npocrpaHctee. [lapamiensHble npsMble, — JI0Ka3aTeJIbCTBO TEOPEMBI, BBIPAKAIOWIEH MTPU3HAK NIEPIICHIUKYISIPHOCTH
MEePIEeHANKYIISIPHBIE K IIJIOCKOCTH. MPSMOU U IUIOCKOCTH, U TEOPEMBI O CYIIECTBOBAHUU U €IUHCTBEHHOCTH
[Ipu3Hak neprneHAUuKyISPHOCTU NPSIMON U NpSAMOM, MPOXOMSIICH Yepe3 AaHHYI0 TOYKY W MEPHEHAMKYISPHYIO
TIIOCKOCTH. Teopema 0 MPSMOMU, JAHHOM TIJIOCKOCTH;
NEPIEHINKYIIIPHON INIOCKOCTH. — peureHue 3aJad Ha BBIYUCICHUE M JOKAa3aTelIbCTBO, CBI3aHHEBIX C

PaccTrosane oOT TOYKM OO TIIIOCKOCTH.

NEPNCHAUKYIIAPHOCTLIO HpHMOﬁ " IJIOCKOCTH,
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Teopema o TpEX NEepHEeHAUKYIIpax. YTOI
MEXIY IpsAMOI u IJIOCKOCTBIO.
JByrpaHHbIH YTOJL. [Tpusnak
NEPIEHIUKYJIAPHOCTH JABYX IUIOCKOCTEH.
[IpssmoyronbHbIN napasuiesienuIe]I.
Tpéxrpannslii yroi. MHOrorpaHHslil yroJ.

— BBEICHHME IIOHATHA IEPHEHAMKYJIIpa W HAKIOHHOM K IUIOCKOCTH,
IIPOEKIIMA HAKIOHHOM, PAacCTOSAHMS: OT TOYKH IO IUIOCKOCTH, MEXIY
[IapAJUICIbHBIMU  IUIOCKOCTSIMH, MEXAY NapajUle]IbHOM IpsSAMOH U
IUIOCKOCTBIO, MEKY CKPEIIMBAIOIIMMHUCS IIPSIMBIMU;

— JI0Ka3aTesIbCTBO TEOPEMBI O TPEX NEPHECHAMKYIAPAX U INPUMEHEHUE €&
IIPU PELLIECHNN 3a/1a4;

— BBEJEHHE IOHATHUA OPTOrOHAIBHOM MNpOeKUUMU TOYKH ((urypsr) Ha
IUIOCKOCTB;

— BBEJICHME ITOHATHS YIJIa MKy NPSIMOM U IJIOCKOCTHIO;

— BBEJICHHE MOHATHS JABYTPAHHOTO YIJla, €ro U3MEpeHusi, OObsICHEHUE, YTO
TAKO€ Yrojll MEeXAYy IEpPEeceKalolMMUCA IUIOCKOCTMH M B KaKHUX
IIpeesiax OH U3MEpSeTCs;

— (opMupoBaHue MpeACTaBIEHUS O B3aUMHO  IEPHEHIUKYJSPHBIX
IUIOCKOCTSIX, JI0Ka3aTeJIbCTBO TEOPEMBI 0 IIPU3HAKE
NEPIEHAUKYJIIPHOCTH ABYX IIIOCKOCTEH;

— OIpENercHUEe MNPSAMOYTOJIbHOIO NapauleIeNuNena, J10Ka3aTelIbCTBO
YTBEPKIECHHUH O €ro CBOMCTBAX;

— BBEJICHHE MTOHATHUSA MHOT'OTPaHHOTO yria (TpéxrpaHHoro),
JI0KAQ3aTeJIbCTBO YTBEPKICHHUS O TOM, YTO KaXIbl TUIOCKHA YroJ
TPEXTPAHHOIO yIJla MEHBIIE CYMMBI IBYX IPYIHX IUIOCKHX YIJIOB, U
TEOPEMBI O CYMME INIOCKHMX YIJIOB BBIITYKJIOINO MHOTOTPAHHOTI'O yIJa.

Memanpeomemnuie yenu:

— YMEHHE PACIO3HABaTh HA YEPTEKAX U B PEATbHOM MHPE INapajlIeIbHbIE

nu HepHeHI{HKy.]'I?[pHBIe IIJIOCKOCTH, CerHII/IBaI'OHII/IeCﬂ u
MEPECeKAIOIIUecs MpPSIMbBIC, ONPENCNATh Yrojl MEeXAy HpsIMOi |
IJIOCKOCTBIO;

— YMEHHME pacllo3HaBaTh Ha YEPTEkKaxX, MOJAEIHSAX U B PEAIbHOM MHUDE
reomMeTpuueckue (Urypsl W Tena (MHOTOTPAHHUKH), MPUMEHSATh HX
CBOICTBa NPU MOJECIUPOBAHUH B €CTECTBEHHO-HAYYHBIX 00IACTAX.

JIuunocmmuule yenu:

— pa3BUTHE NPOCTPAHCTBEHHOI'O BOOOpD@KEHUS W  MBIIUICHUS TpU
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HN3y4YCHUHU MHOI'OI'PAHHHUKOB.

MHOI'OI'PAHHUKH

12

Ilousarue MHOTI'OI'paHHHKaA.

[Tpuzma.

I'eomerpuueckoe teno. Teopema Diinepa.

[IpoctpanctBennas Tteopema Iludaropa.
IImpamupa.  IlpaBunbHas  nupamuja.
VYceuéHnnas nupamMua. [TocTpoenue

ceueHudd  nupamua. Cummerpus B
npocrpancTse. IloHsATHe mpaBUIBHOTO

MHOIr'OrpaHHuka. DIEeMEHTHI
IIpaBUJIbHBIX MHOI'OI'PAHHHUKOB.

CUMMETpUHU

Ilpeomemmnoie yenu:

BBEJICHUE TIIOHATHS MHOIOIDAaHHHMKA, €ro 3JEMEHTOB, BBIITYKIIOTO
MHOI'OI'paHHMKA, IPUMEPbl MHOTOTPAaHHUKOB;

BBEJICHUE IOHATHUSI T'€OMETPUYECKOrO TeEJNa, OKA3aTelIbCTBO TEOPEMBI
Diinepa Ui BBITYKJIBIX MHOTOTPaHHHUKOB;

BBEJICHUE TMOHATHUA MNpPU3MBl (NIPSIMOM, HAKJIOHHOH, NPaBUIIBHON),
n300pakeHue MPU3MbI Ha PUCYHKE;

OmnpeNieJIeHue TOHATHS IUIOMIaAb TMOJHOW (OOKOBOM) TOBEPXHOCTH
MIPU3MBI,

BBIBOJ] ()OpMYJIbI IIJIOLIA/IM OPTOTOHAIBHOM MPOEKIIMY MHOTOYTOJIbHUKA
U JI0Ka3aTebCTBO MPOCTPaHCTBEHHOM TeopeMsl [udaropa;

BBEJICHUE TIOHSATHIA: TUPaMU/Ia, yCeUEHHAs MMPaMUIa, UX DJIEMEHTOB;
olrpesieieHue IJIouaau MoJHOW (OOKOBOM) HOBEPXHOCTH MHUPAMHUIBI,
YCEYEHHOM MUpaMupl;

BBEJCHWE  TOHSATHS  NPAaBWIBHOH  MUpaMUIBI,  JIOKA3aTEIbCTBO
YTBEpXKACHUH O cBoicTBax €€ OOKOBBIX pEOEp, OOKOBBIX IpaHed U
TEOPEMBI O IIoa i OOKOBON MOBEPXHOCTH NMPABUIBLHON MMPaMU/IbL;
pellleHne 3aJad Ha BBIYUCIEHHWE M J0Ka3aTelIbCTBO, CBSA3aHHBIX C
NUpaMUIaMy, 33/1a4 Ha TIOCTPOECHUE CEYCHUH MUPaMHU/;

olpesielieHne TOYEK, CUMMETPUYHBIX OTHOCHUTEIBHO TOUYKU (TPSMOH,
IUIOCKOCTH ), LIEHTpa (0CH, MIOCKOCTH) CUMMETPUU (PUTYPBI;

BBEJICHWE TIOHATUS MHOTOIPaHHHMKA, TPABHMILHOTO MHOTOTPAHHUKA,
JI0KA3aTeNbCTBO, YTO HE CYIIECTBYET MPAaBHJIBHOTO MHOIOIPaHHUKA,
TpaHsIMH KOTOPOTO SIBIISIIOTCS TPABWIIBHBIE N-YrOJBHUKK TIPH N>6,
BUJIBI IPABIIIBHBIX MHOTOTPAHHUKOB MX 3JIEMEHTHI CHMMETPHH.

Memanpeomemmnuie yenu:

JEMOHCTpaLMs IpUMepoB GUryp, o0JaaaoMuUX deMEHTaMH CHMMETPUHI
B HCKYCCTBE, ApXUTEKTYpPE, TEXHUKE, PUPOJIE;

[5]
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YMEHHE paclo3HaBaThb Ha 4YepTexkax, MOJENSIX U B PEaJTbHOM MHUpPE
reomeTpuyeckue GuUrypsl U Tena (MHOTOTPAHHUKH) HPUMEHSATbh HX
CBOMCTBA MPU MOJICIMPOBAHUU B €CTECTBEHHO-HAYUHBIX 001aCTsIX.

Juunocmmuote ueau.

pa3BUTHE MPOCTPAHCTBEHHOTO
M3y4YEHUU MHOTOTPAHHHUKOB;
BOCIIUTAHUE D3CTETUYECKOW KYyIbTYphl MpPU H3YUYEHUU H300paKeHUit
MPaBUIILHBIX MHOTOTPAaHHUKOB.

B006pa)KeHI/ISI U  MBIIUICHUA  IIPU

ITOBTOPEHMUE

12

Pemenue 3amau Ha Temsl: «lIpaBuibHas
nupamua, e€ sneMeHThl»; «lIpaBuibHas
TpeyrojipHasi MUpaMuaa, €€ 3JIEeMEHThI»;
«[TpaBunbHast YeTBIPEXYTOIbHAS
(mecTuyroapHas) UpamMu/a, ed
aneMeHTh; «llpusma u e€ smeMeHTHI.
IIpsimass mpusma. IlpaBuibpHas mnpusMa.
[IpaBunpHasgs  TpeyroibHas  NpU3May;
«[Tapannenenunen, ero HJIEMEHTHI.
[IpssmoyronbHbii napamuienenunen. Kyo.»

Ilpeomemmuoie yenu:

YMEThb pelath 3aJaHus Tuna 6 u3 geMoHcTpanroHHoi Bepcuu (JIEMO)
EI'D (mpodunbHbIii ypOBEHB);

YMETh peliaTh 3aJlaHus Thna § u3 JeMoHCTpanroHHou Bepcuu (JEMO)
EI'D (npoduibHbII YPOBEHB) 0 npamMuax, IIpU3Max,
napaujenenunenax, Kyoe;

BJIaJIETh NpUEMAaMU PELIEHUS 3a7ay Ha JOKa3aTelIbCTBO M BBIYMCIIEHUE
tuna 14 u3z JEMO EI'D o TpeyronbHbIX mupamMuaax, O NUpaMuiax,
npU3Max, napauienenumnenax, Kyoe;

BJIQJICTh NPUEMAMHU PEIICHUS 3a7ad Ha JIOKA3aTeIbCTBO M BBIYHCIICHUE
tumna 16 uz JIEMO EI'D.

Memanpeomemmnuie yenu:

YMEHHE CaMOCTOSITENIbHO ONPEAEIATh 1IeJU CBOEro 00Y4eHHUsI, CTABUTh U
dbopmynupoBath 1 ceOsl HOBBIE 3a7ayd B y4€0e W TO3HaBaTEIbHOM
JIeATETbHOCTH, Pa3BUBAaTh MOTHBBI U MHTEPECHI CBOEH MO3HABATEIbHOU
JIesATeTbHOCTH;

YMEHHUE CaMOCTOSITENIbHO IIAHUPOBATh MYTH JOCTUKEHUS 1IeJiel, B TOM
qrclie albTepHATUBHBIC, OCO3HAHHO BBIOMpATh HamOosee (PheKTUBHBIE
CIoCcOOBI peleHust Y9eOHBIX U MO3HABATENHHBIX 33]1a4;

pa3BUTHE YMEHUU CaMOCTOSATEIBbHO OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JCUCTBUSA B Tpoliecce 0000IIeHus, CUCTEMATH3AINH 1
paclpeHns 3HaHU M, TOJTYYEHHBIX B OCHOBHOM IIKOJIE;

[5]
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dbopmupoBaHue
KOHTPOJUPOBATh U
BBITTIOJTHECHUH 3aJIaHMUI;

YMEHH CaMOCTOSITENTEHO
KOPPEKTUPOBATh

OCyHICCTBJIATD,
CBOIO ACATCIIBHOCTD Ipu

Juunocmmuoie uenu:

(GhopMHUpPOBaHHE OCHOB CAaMOBOCITUTAHMS B MPOIIECCE BBIMOJIHEHUS PaboT
Pa3HOI0 YPOBHsI CII0OKHOCTH;

pa3BUTHE  TBOPYECKUX  CIOCOOHOCTEH,
CaMOCTOSITEJIbHOW J€ATEIbHOCTH.

HHTYULIHH, HAaBBIKOB

UTOIO

68

I'eomerpus, 11 kaace

Ne | I'maBa/ Conep:kaHue MaTepuasa Kou- | lleaun 00yyenus
1./ BO
1. yaco
B
I HUJINHAP, KOHYC U LIAP. 14

Ilonstue HWINHIPA. IImomans
MOBEpXHOCTU LWINHpa. [loHsATHE KOHYCA.
[Tnomane MTOBEPXHOCTU KOHYyca.
VYceuénnpii konyc. Cdepa u wmap.
B3aumHoe pacnonoxeHue cepbl U
mwiockocTu. KacarenpHas IUIOCKOCTh K
cpepe. Ilmomans chepsl. Bzaumuoe
pacnonoxenue cepsl u npsmoi. Coepa,
BIIMCaHHAas B LUIMHIPUYECKYIO
noBepxHocTh. Cdepa, BmnumcaHHas B
KOHHUYECKYI0  IOBepXHOCTb.  CeueHus
NWIMHAPUYECKON TMOoBepXHOCTU. CeyeHust

Ilpeomemmnuie yenu:

BBEJICHUE TOHATHS LWJIMHAPUYECKON MOBEPXHOCTH, €€ oOpasyrolell u
ocH, U300pakeHne HUIMHIPA U €r0 CEeYSHMs IUIOCKOCTBIO, MPOXOIeit
4yepes3 0Ch, INIOCKOCTHIO, NEPIIEHIUKYIIIPHON K OCH;

onpenieNieHue Iiouaau OOKOBOH IOBEPXHOCTH LWJIMHAPA, BBIBOJ
(bopMyIIbI TS BEIYMCIIEHUS! OOKOBOM M MOJTHON MOBEPXHOCTH LMJIMHAPA;
BBEJICHUE TIOHATUS KOHMYECKONM TMOBEpXHOCTH, €€ o0pa3yrolux,
BEPILMHBI M OCH, M300pakeHHWE KOHyCa U €ro CEYeHHs IUIOCKOCTHIO,
IIPOXOMAIIEH Yepe3 OCh, INIOCKOCTBIO, IIEPIIEHIUKYIISIPHOU K OCH;
ornpezieNieHue MOHSTHS TJIOAA OOKOBOM MOBEPXHOCTH KOHYCA, BBIBOJ
(bOpMYJIBI [J1s1 BEIYUCIIEHNSI OOKOBOH M TIOJTHOM MOBEPXHOCTH KOHYCA.

BBCACHHUC TIOHATHUA yCC‘-IéHHOI‘ O KOHYCa, BbIBOJ (I)OpMyJ'IBI JJI

[5]
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KOHHYECKOM IIOBEPXHOCTH.

BBIUUCIICHUS IIOL[a U OOKOBOW M TOJHOH MOBEPXHOCTH YCEUEHHOIO
KOHYCa;

— ompezaeneHue cepsl U 1apa, UX LHEeHTpa, paauyca, IMaMeTpa;

— HCCJIEJIOBAaHUE B3aUMHOIO DPACHOJOXKEHHS CcQepbl U  IJIOCKOCTH,
JIOKa3aTeNbCTBO TEOPEMBbl O CBOWCTBE M IPU3HAKE KacaTelbHOU
IIJIOCKOCTH;

— BBEJEHHE IOHATUSA «IUIomangb cdepsl», BbIBOA  (opMynsl  ais
BBIUUCIICHUS 1011 cepsl;

— HCCIe[0BaHNE B3aUMHOI'O PACIIONIOKEHUSI C(pephl U MPSIMOK;

— BBeJeHHE TMOHATHA  cdepbl, BIMCAHHOW B  LMJIMHIPUYECKYIO
(KOHMYECKYI0) IOBEPXHOCTb;

— HCCJIENOBAHME BO3MOXHBIX CEYCHMM UWIMHAPUYECKOM M KOHUYECKOHN
IIOBEPXHOCTH;

— pelieHHe 3aJad Ha BBIYMCICHHME IUJIOHIAAM OOKOBOW M  IOJIHOM
HNOBEPXHOCTU IMJIUHIPA, KOHYCa, YCEYEHHOro KoHyca, chepbl Hu
B3aUMHOTI'0 UX PACIIOJIOKEHUS.

Memanpeomemmnuie yenu:

— YMEHHME pACIO3HAaBaTh HA YEPTEXKAX, MOACIAX W B PEATBHOM MHpE
reoMeTpuueckue QUrypbl M Tejla BpalleHMs, IPUMEHSATh MX CBOWCTBA
IIPU MOJENIMPOBAHUM B €CTECTBEHHO-HAYUHBIX 00J1aCTAX;

Juunocmnuie yenu:

— pa3BUTHE MPOCTPAHCTBEHHOIO BOOOP@KEHUS U  MBIIUICHUS MpU
W3YYEHUH TEJ BPAIICHHUS.

OBBbIEMBI TEJI

16

[TonsiTue 06béMa. O6bEM
MPSIMOYTOJIFHOTO TTapaJuIeyIeuIe/Ia.
O06BeM npsimoit mpu3mbl. O0BEM
nunuHApa. Beraucienne o06EMOB TeI ¢
noMoInkko uHTerpana. O0bEM HaKJIOHHON
npu3Mbl. O0bEM nupamuil. O0bEM
KoHyca. O0b&M mapa. OOBEMBI LIAPOBOTO

Ilpeomemmnuie yenu:

— BBEJICHHE TOHATHS 00BEMa Tem, (OPMYTUPOBKA, OCHOBHBIE CBOMCTBA
00BEMOB U BBIBOJ C MX MOMOIIBIO (hOpMynbl 00bEMa MPSIMOYTOJILHOTO
napajuleIenunena;

— ompexnenenue u ¢opmyna o0ObEMa MNPSAMOM MNPU3MBI, LHIUHAPA,
HAKJIOHHON NpU3Mbl, HHUPaMUbl, KOHYyCa, YCEUEHHOM MNHUpamMHUAbl U
YCEUEHHOr0 KOHYCa, PEIICHUE 3aay;

[5]
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CErMEHTa, IapOBOI'0 CJIOS U IIAPOBOTrO
cekropa. [Lmomans cdepsl.

— JI0Ka3aTelbCTBO TeopeMbl 00 00BEME mapa U ¢ €€ MOMOIIbIO BBIBOJ
dbopmynel Tiomanu cheprl, 00bEMOB MIAPOBOIO CETMEHTA M IIApPOBOTO
CEKTOpa, pelIeHHE 3a/1ad.

Memanpeomemnmnuwle yenu.

— yMcHHE MOJCIIMPOBAaTh  peajbHbIC CUTyaluH, HCCIIEN0BATh
IIPOCTPAHCTBEHHBIE  MOJCIIH, UHTEPIPETUPOBATh  IIOJIYYEHHBIN
pe3ynbTar;

— pasBUTHE CIOCOOHOCTEH K CaMOCTOATENbHOMY IIOUCKY METO/O0B
pellleHus] MPAaKTHUYECKUX WU NPUKIIAJHBIX 3a/ay, MPUMEHsS U3ydeHHbIE
METO/IbI.

Jluunocmmuvie yenu:

— pa3BUTHE MPOCTPAHCTBEHHOIO BOOOP@XKEHUS M  MBIIUICHUS IpU
W3YYE€HUH TeJl BPAIIECHHUS.

BEKTOPBI B IIPOCTPAHCTBE

Ilonsitne BekTOpa. PaBeHCTBO BEKTOPOB.
Crnosxenue 1 BeIYMTaHUE BEKTOpOB. Cymma

HECKOJIbKUX  BEKTOpPOB.  YMHOXXEHHE
BekTOpa Ha uucno. KommiaHapHble
BekTOopel. [IpaBuno mapamienenunena.
Pasnoxxenne BEKTOpA 1o TpeM

HCKOMIUIAaHAPHBIM BEKTOpPaM.

Ilpeomemmnuie yenu:

— BBEJICHHME NOHATUS BEKTOpPA, €ro JUIMHBI, KOJUIMHEAPHBIX U PaBHBIX
BEKTOPOB;

— (dopMHUpOBaHHE TMPEJCTABICHUN O JNEUCTBUSAX CIIOKCHHUS U BBIYUTAHHS
BEKTOpPOB, MX CBOWCTB, BBEJEHHE MpaBWia TPEYroJbHUKA M TpaBuia
napajuiesorpamma;

— BBEJCHHE ONEpalHil CIOKEHUS] HECKOJBKHUX BEKTOPOB M YMHOXKEHHS
BEKTOpa Ha YKCIIO, MPAaBHJIa MHOTOYTOJIbHUKA,;

— ompelereHue KOMIUIAHAPHBIX BEKTOPOB, J0KA3aTEIbCTBO YTBEPKIACHUS O
MpU3HAKE KOMIUIAHAPHOCTHU TPEX BEKTOPOB, MPABUIIO NapasuIeenunena;

— JI0Ka3aTeNbCTBO TEOPEMBI O PA3IOKEHHH IO0Or0 BEKTOpa MO TpEM
JTAHHBIM HEKOMILJIaHAPHBIM BEKTOpPaM, PEIICHHE 3aad.

Memanpeomemnmnuie yenu:

— yYMEHUE MPUMEHSTh BEKTOPHBIA METOJ] MPU PELIeHUH (PHU3UIECKHUX 33/1aY;

— yMEHHE MPUMEHATHh BEKTOpHI, OMEpalud HajJ HUMH, UX CBOWCTBA NpPHU
MOJICTTIPOBAHUU B €CTECTBEHHO-HAYYHBIX 00JIACTSIX.

[5]
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Juunocmmuoie uenu:

pacHIMpeHre TMPEJCTaBICHUNH O BO3MOXKHOCTAX MaTEMaTUYECKHUX

MCTOJOB B PA3JIMYHBIX o0J1acTsX.

METOJA KOOPJIUHAT B
INPOCTPAHCTBE. IBUKEHU .

14

HpﬂMOYFOJ'IBHaH CUCTEMA KOOpAWHAT B

npoctpanctBe.  KoopauHaTel  BeKTopa.
CBs3b MEXJly KOOpAMHAaTaMHU BEKTOPOB U
KoopauHaramu — Touek.  [Ipocrenmme
3aJjaud B KOOpJAMHATax. YpaBHEHHUE
cheppl.  Yroa  MeXIy  BEKTOpaMH.
CkansipHoe  NPOU3BEJCHHE  BEKTOPOB.
Bbruuciienue yrioB Mexay NPSMBIMH H
IUIOCKOCTSIMH.  YpaBHEHHE  IIJIOCKOCTH.
HentpanbHas CUMMETPHUSL. Oceas
CUMMETpHUs.  3epKajibHasi  CUMMETpPHSL.

[TapannensHsiil nepenoc. [IpeodpazoBanue
nojo0us.

Ilpeomemmnoie yenu:

BBEJICHUE IIPSAMOYIOJIBHOW CHUCTEMBI KOOpPIHMHAT
ornpezeNieHue KOOPAUHAT TOYKU U BEKTOPa;
JIOKa3aTeJIbCTBO YTBEPKACHHUS O KOOPAMHATAX CYMMBI M Pa3HOCTH JBYX
BEKTOPOB, O KOOpJAMHATAaX NPOU3BEIACHUS BEKTOpa Ha 4YHUCIO, O
KOOpJMHATaX BEKTOPa;

BBIBO{ (I)OpMy.HBI A1 HaXOXACHHA KOOpAWHAT CEPCAUHBI OTpPCE3KaA,
JJIMHBI BEKTOPA, paCCTOAHUA MCKAY ABYMS TOUKAMHU,

BBIBOJI ypaBHEHUS cepbl JaHHOTO pajuyca C IEHTPOM B JaHHOU TOYKE;
ompefieiecHue yria MeXJIy BeKTOpaMH, CKalIpHOTO MPOU3BEICHUS
BEKTOPOB, J0KA3aTeNbCTBO YTBEPKIEHUS O €ro CBOMCTBAX;

ONpENEICHUE yIia MEXIy ABYMs IPSIMBIMU U yIila MEXKIAY HPSIMOU M
MJIOCKOCTHIO C TIOMOIIBIO CKAISIPHOTO MPOU3BEICHHS BEKTOPOB;
dbopMUpOBaHUE TOHATHS ypaBHEHUS IIJIOCKOCTH, MPOXOAsIIEd uepes
JTAHHYIO TOUKY MEPIEHIUKYISIPHO JAHHOMY BEKTOPY;

dbopMHUpOBaHKE YMEHUN HaXOJAUTh PACCTOSTHUE OT TOYKHU JI0 TUNIOCKOCTH;
MIPUMEHEHNE BEKTOPOB K PEIICHUIO0 FT€OMETPUUYECKHX 3a/1a4;
dbopMupoBaHUe TIpeICTaBICHHs 00 0TOOpakKeHUU MPOCTPAHCTBA Ha ceds,
paccMOTpeHHe ciyd4as, Korja OToOpakeHHWEe Ha3bIBAeTCs JBHKEHUEM
MIPOCTPAHCTBA;

Omnpe/ieJIeHuEe TOHATHI: LIeHTpajbHas CUMMETPHUsS, OCEBasi CUMMETpUS,
3epKaJbHas CUMMETPHs W TapaielbHbI MepeHoc; 000CHOBAaHUE TOTO,
YTO 3TU OTOOPAKEHUS IPOCTPAHCTBA HA CEOSI SIBISIOTCS IBIXKCHHUSIMU;
BBEJICHUE  TOHATHS  IIEHTpalIbHOE  MoaoOme  (TrOMOTETHs) U
npeoOpa3oBaHue MOAOOMS, PACCMOTPEHHUE CIOco0a BBEICHUS TMOHSITH
MoAOOHBIX (UTyp B TPOCTPAHCTBE C TOMOIIBIO MPeoOpa3oBaHUS

B IIPOCTPAHCTBE,

[5]
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nonoousi, MpUMEHEHHE [BIKEHUN U MpeoOpazoBaHUil mon00Us TNpU
pEIICHUU T€OMETPUUECKUX 3aa4.

Memanpeomemnmnule yenu.

— pa3BUTHE YMEHUU UCIIOIH30BATh METO] KOOPIMHAT ISl BEIYMCICHUS WU
HaxO0XJIeHUa 00bEMa Mapajuiesenunea U TeTpal’apa, 3aJJaHHbIX CBOMMU
KOOpJMHATAMU;

— (¢dopMUpOBaHUE YMEHUI HAXOIUTh PACCTOSIHHS OT TOYKH JO TUIOCKOCTH H
pacCcTOSTHUS MEXKIY CKPCEIIMBAIOMIMMHUCS MPSAMBIMU, 33JaHHBIMU B
CUCTEME KOOpPIMHAT;

— Ppa3BUTHE YMEHUU HCIONB30BaTh METOJ KOOPAMHAT B pEIICHUU
MPUKJIAHBIX 3a]1a4.

Juunocmnule yenu:

— pa3BUTHE CIIOCOOHOCTEH K
pelieHuss TPaKTHYECKUX
M3YYEHHBIX METOJIOB;

— OCO3HaHWE B3aUMOCBS3M MaTEMaTUKH C JIPYTUMU
€CTECTBEHHO-HAYYHOTO ¥ TYMAHUTAPHOTO IIUKJIIOB.

CaMOCTOATCIIBHOMY IIOMCKY MCTOJ0B
U IPUKIAJHBIX 3ada4 C IIPUMCHCHUCM

IpeaAMeTaMu

SAK/IIOYUTEJIBHOE
IHOBTOPEHME 'EOMETPHUU ITPU
MMOJATOTOBKE K UTOIOBOM
ATTECTAIIMHA ITO MATEMATHUKE.

18

Pemenue 3agau no teme: «l{unuunp, ero
DJIEMEHTEI. ITnomans MOBEPXHOCTHU
uunuHapay; «KoHyc, ero 3JIeMeHTHI.
[Tnomane moBepxHocTH KoHyca»; «Cdepa
U 1map, ux snaemMeHTsl. [lnomans chepsl u
00BEM mapay»; «llnomans moBEpXHOCTH

npusMbel.  O0bEM  mpusMbly;  «OOBEM
LWIMHIpa W KoHyca»; «l/3MmeHeHue
wiomaad U o0véma  ¢urypel npu

U3MEHEHUU e€ pa3MepoBy; «l'eomeTpus Ha
KierdyaTor  Oymare», «TpeyroirpbHUKY,

Ilpeomemmnoie yenu:

— yMmeTh pemarh 3agaHus tana 3, 6, 8§ 3 JIEMO EI'D (mpodwibHbli
YPOBEHb);

— BIaJeTh NpuéMaMu pelIeHMs 3a/ad Ha J0Ka3aTelIbCTBO U BBIYHCIICHHE
tuna 14 u 16 u3 JIEMO EI'D.

Memanpeomemmnuie yenu:

— YMEHHE CaMOCTOSTEIbHO OMpPENEsITh eI CBOET0 00yueHusl, CTaBUTh U
dbopmynupoBaTh 711 ceOsl HOBBIE 3ajaudl B yu€Oe M TMO3HaABaTEIbHOM
NeSITeIbHOCTH, Pa3BUBAaTh MOTHUBBI U MHTEPECHl CBOEH MO3HABaTEIbHOMN
JeSITEIbHOCTH;

[5]
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«[Tapamnenorpamm»,  «lIpsMoOyroiabHUK,
KBaJpar, poMOY, «Tpanenusy,
«OKpYyXHOCTb U Kpyr», «Bmucannele u
OIIMCAaHHBIE OKPYKHOCTU.

YMEHHE CaMOCTOSATEIbHO MIAHUPOBATh IMYTH JOCTHXKEHHUS LiETei, B TOM
YHCJIe aIbTEpPHATUBHBIC, OCO3HAHHO BBIOMpaTh Hanboisiee 3P GHEeKTUBHBIE
CIocoOBI penieHus Y4eOHBIX U TIO3HABATENbHBIX 3a/1a4;

pa3BUTHE YMEHHI CaMOCTOSITENIbHO OCYIIECTBISITh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JAECUCTBUA B Ipolecce 00001IeHus, CucTeMaTu3aiu 1
pacIIMpEeHUs 3HaHUM, IIOJIyYEHHBIX B OCHOBHOM ILIKOJIE;

dbopMupoBanue YMEHH CaMOCTOSITENTEHO OCYIIIECTBIISATh,
KOHTPOJIMPOBaTh U  KOPPEKTUPOBATH CBOIO  JESATEIBHOCTh  IPHU
BBITIOJTHEHUH 3aJIaHHN;

JTuunocmmuwvie uenu:

(GhopMUpOBaHHE OCHOB CAaMOBOCITUTAHWS B MPOIIECCE BBIMOJHECHUS PabOT
Pa3HOr0 YPOBHS CIOXKHOCTH;

pa3BuTHe TBOPYECKUX CIOCOOHOCTEH, AHTYULUH, HaBBIKOB
CaMOCTOSITEIIbHOM JIEATSIHHOCTH.

UTOroO

68
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10.

11.

12.

13.
14.
15.

16.

Jlurepartypa

Amumos 11 A., Konsrun 10.M., Tkauésa M.B., lllabyana M.U. u ap. Maremaruka: anredpa
U Hayajlla MaTEeMaTHYeCKOro aHaiu3a, reomerpus. Anredpa M Hayalla MaTeMaTH4YeCKOIro

aHanu3a. YueOHuk. 10-11 kmaccel. ba3oBsiii u yriryonennsiii ypoBHu / — M.: IIpocBemienue,
2018.

[Habynna M.U., Tkauésa M.B.,®&noposa H.E. u np. Anre6pa u Havyaza MaTeMaTH4YECKOTO
ananu3a. Jlumaktudeckue marepuansl. 10 kiacce. YTiyOn€éHHBINA ypOBEHbB.

TkauéBa M.B., ®&mopoBa H.E. Anre6pa u Hauajga MaTreMaTHYECKOTO aHaIu3a.
Tematnueckue tectsl. 10 knace. ba3oBblil 1 yriyOnEHHbBIN YpOBEHb.

®dEénopoa H.E., TkauéBa M.B., Anrebpa W Hayajia MaTeMaTHYECKOTO aHaIM3a.
Metoauueckue pexkomenaanuu. 10 knace.

[[Ta6ynun M.U., TkauéBa M.B.,®€noposa H.E. u np. Anre6pa u Hauana MaTeMaTHYECKOTO
a”anmu3a. [lunaktudeckue marepuansl. 11 knace. YrinyOna€HHBIN ypOBEHb.

TkauéBa M.B., AnreOpa W Hadajga MaTeMaTHYEeCKOro aHaiu3a. TemaTthdyeckue TecThl. 10
kJyacc. ba3oBblii U yriryOJIEHHBIN ypOBEHb.

®dEénopoa H.E., TkauéBa M.B., AnreOpa W Hayajma MaTeMaTHYECKOTO aHaJM3a.
Metoauueckue pekomenaauuu. 11 kmace.

JI.C. AranacsH, B.®. byry3os, C.b. Konomues u ap. Maremaruka: anreOpa U Hayaia
MaTeMaTU4ecKkoro aHammza, reomerpus. [eomerpusa. 10-11 «kmaccel. (basoBeiii u
yriay6neHHslil ypoBuu) /. — M.: I[IpocBemenue, 2018.

I'mazkoB lO.A., HOguna W.U. T'eomerpus. Pabouass terpans. 11 xmacc. ba3oBbiii u
npOoGUIBLHBIA YPOBHHU.

I'mazkoB 10.A., IOguna N.U., byry3oB B.®. I'eomerpus. Pabouass Ttetpans. 10 kiacc.
ba3oBblil 1 MPOPUIBbHBIN YPOBHHU.

3uB B.I'. I'eomerpusa. unakruueckue matepuansl. 10 knacc. ba3oBwlii v nmpoduiabHbIN
YPOBHHU.

3uB b.I'. 'eomerpus. [unaktuueckue marepuanbl. 11 kimacc. ba3oBblii M npo@uIIbHBIM
YPOBHH.

JIntBurenko B.H., baryruna O.A. I'eomerpus. 'otoBumces k EI'D. 10 kmace.
JIutBunenko B.H., baryruna O.A. I'eometpus. I'otoBumes k EI'D. 11 knace.
Caaksan C.M., byry3oB B.®. 13yuenue reomerpuu B 10-11 xnaccax.

Bypmuctpoa T.A. AnreOpa u Havana mMaTemaruueckoro axHanuza. COOpHUK NPUMEPHBIX
pabouux mporpamm. 10-11 kiaccel: yueb. mocobue it o0meoOpa3oBaT. OpraHM3alMi:
0a30BbIii U Yray0Jl. ypOBHHU.
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17. bBypmuctposa T.A. I'eomerpus. COopHUK TpUMEpPHBIX padounx mporpamm. 10-11 kimaccer:
yueb. mocobue 1 o0ieobpa3oBar. opraHu3aiuii: 6a3oBbIi U yriy0l. ypPOBHH.

18. Amenko N.B., lllectako C.A. S cnam EI'3! Kypc camonoaroroBku. TeXHOIOTHS peIICHUS
3amaHuid. YdeOHoe mocoOue mis oOmieoOpa3oBaTenbHbIX oOpraHuzanuid. [IpoduibHbii
ypoBeHb. B Tpéx wacTax: «Anrebpay, «Anredpa u Hadana aHanmu3a» u «['eoMeTpusi».
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