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IlogcuurenbpHad 3ammcka

Pabouas mporpamma mo npeamery «Marematuka» paspaboTtana i obydaromuxcs 10-
11 xmacco mo OOII Ha ypoBHe cpemnHero obmiero oopaszoBanus MKOY s obyuaromuxcs ¢
OB3 OnuHIIOBCKO# 0011e00pazoBaTebHOM MKOIbI «Hamexmay.

JlaHHas MporpaMMa COCTaBJIeHa Ha OCHOBE:

@enepanbHOTO  TOCYJapCTBEHHOTO 00pa3oBaTENBHOIO CTaHAApTa CpPEAHEro oOIIero
oOpa3zoBanus (mpukas ot 17 mast 2012 1. Ne 413);

[IpuMepHO#l OCHOBHOUM 00pa3oBaTENLHONW MPOrpPaMMbl CpeIHEro 00Iero oopa3oBaHuUs
(mpotoxon ot 28 utons 2016 1. Ne 2/16-3);

[IpumepHoil paboueit mporpaMmbel  oO1eoOpa3oBaTenbHbIX yupexaeHuit PI'OC.
Maremaruka 10-11 kmaccel, cocrtaButens bypmuctpoBa T.A. (Anrebpa u Hadana
MaremaTuueckoro axanuza. COopHuk pabouumx mporpamm. 10-11 kiaccel 0a30BbIl U
yrayOJeHHbI YpOBHM; TocoOMe Al ydureneil o0iieoOpa3oBaTeNIbHBIX YupexaeHud -M.:
[Ipocsemienue, 2016; I'eomerpus. Coopuuk pabouux nporpamm 10-11 kmaccel; mocobue amns
yuuTtenen oomeoopa3zoBaTeabHbIX yupexkaenuit -M.: [Ipocsemenue, 2015)

Jlnst peanM3aniiy TaHHOW MPOTPAMMBI UCTIONB3yeTCs nHus yaeOHnkoB Anumos I A, Konsrua
IO M u ap., Aranacan JI.C. u ap., BKIIOYEHHBIX B (pelepaibHbIi MepevyeHb Yy4eOHUKOB,
PEKOMEHJIOBAHHBIX (JOMYLIEHHBIX) K HCIOJIb30BaHUIO B 0OPa30BaTENbHBIX YUPEKIACHUSIX,
peanu3yronmx o0pa3oBaTeIbHbIE IPOTPaMMBbI 00IIIEro 00pa30BaHUSI.

MaremaTtuka

Y4eOHO-METOMIECKOE U MAaTePHUATTbHO-TEXHUUECKOE 00CCTICUCHHE
1. M. A. Anmumos. Anrebpa u Hauyana anainuza 10 -11 kinacesl. M.: ITpocserenne 2017 T.
Aranacsa JI.C. u mp. I'eomerpus 10-11 k. M.: [IpocBerienne
®enopora H.E. TkaueBa M.®D. Meroauueckue pekomenaannu. M.: IIpocsemenne 2017r.
M.4. Caaksn, B.®.byty3oB. [loypounsie pa3zpaborku mo reomerpuu 10-11 kimace. M.:
IIpocsemenue 2017 r. ¢. 156
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Nudopmanmonnsie pecypebl B UHTEpHETE
1. http://www.drofa.ru — caiit u3marensctBa «JIpoday.

http://www.wikipedia.org — yHuBepcanbHas SHIUKIOIEIHS

http://www.rubricon.com — sHiukoneaus «Pyopukom».
http://www.school-collection.edu.ru — eannas Kosrekius HUPPOBBIX 00PA30BATEIBLHBIX
PECYpCOB.

http://otkpeIThiii ypokpdh.MaTemMaTnKa- 5 Wiy Ha yPOK MATEMATHKH
http://www.ege.edu.ru/ Equnsiii ['ocyaapcTBEHHbIH S5K3aMeH

http://www.edu.ru/ - Poccuiickuit 00pa3oBatesbHbli TOPTAT

http://www.school.edu.ru/ - Poccuiickuii 001eo0pa3oBaTenbHbIi MOpTa
http://fcior.edu.ru/ - dexepanbHblii IeHTP HHGOPMAIIMOHHO-00Pa30BATEIBHBIX PECYPCOB
10 http://window.edu.ru/ - EauHoe okHO 10CTyna K 00pa3oBaTelbHbIM pecypcam

o

© oo NG

[Inanupyemblie pe3yabTaThl

Juunocmmuuie pesynromamnbol
JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl yueOHOTo mpeamera «MaTeMaTuka
XapaKTEepPU3yIOTCSL:
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I'padsicoanckoe eocnumanue’. COOPMUPOBAHHOCTHIO TPAKIAHCKOM IMO3UIIUN 00yUJarOIIET0OCs

KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SIBJICHUU, TIPOIEAYD
rpakIaHCKOTO 0011ecTBa (BEIOOPHI, OTIPOCHI U TIp.), YMEHHEM B3aHMMOACHCTBOBATH C
COIMANILHBIMUA TUHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIIUSIMHU U HA3HAYCHUEM.
Ilampuomuuecxoe socnumanue: CHOPMHUPOBAHHOCTHIO POCCHICKON IPaXKTaHCKOU
UJIEHTUYHOCTH, YBAXKEHUS K MPOIIOMY M HACTOAIIEMY POCCUHUCKOM MaTeMaTHKHU, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHUAM POCCUICKHX MATEMATUKOB U POCCUICKON MAaTEMATUYECKOM
IITKOJTBI, K HCIIOJIb30BAHMIO 3TUX JIOCTIKEHUH B IPYTHX HayKaX, TEXHOJIOTHSX, cepax
SKOHOMHUKH.

Jlyxoeno-upaecmeenno2co 60CnUmMaHus. OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH POCCUUCKOTO
Hapo/1a; chopMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MOBEICHMS, CBA3aHHOTO C
MPAKTUYECKUM TIPUMEHEHUEM JOCTHKEHUN HAYKU U JIEATEIbHOCTHIO YUEHOT0; 0CO3ZHAHUEM
JIUYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO OYIYIIIETO.

Ocmemuyeckoe gocnumanue. SCTETAYECKUM OTHOIICHUEM K MUPY, BKIIFOYAst 3CTETUKY
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHHUH, pacCyKICHUI;
BOCTIPUUMYHUBOCTBIO K MAaTEMATUUYECKUM ACTIEKTaM Pa3IMYHBIX BUIOB UCKYCCTBA.

Quzuueckoe gocnumatue. ChOPMHUPOBAHHOCTHIO YMEHUS PUMEHSITh MAaTEMaTHIECKUE 3HAHUS
B MHTEpECax 37J0POBOTO U O€30TIacCHOTO 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO (3I0POBOE MTUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U OTIIbIXA, PETYIISIPHAS
(bu3uYecKas akTHBHOCTh); (PU3HYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSX CIIOPTUBHO-
03/IOPOBUTEIHLHOM JIEITEIILHOCTHIO.

Tpyoosoe 6ocnumarue. TOTOBHOCTBIO K TPY/Y, OCO3HAHUEM IIEHHOCTH TPYIOTIO0HS; HHTEPECOM
K pa3JInuHbIM chepam mpodecCHOoHaTbHON AeSITEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKON U e
MPUJIOKEHUSIMH, YMEHUEM COBEPIIaTh OCO3HAHHBINA BBIOOP Oyaymiel mpodeccuu u
peann30BhIBaTh COOCTBEHHBIC )KM3HEHHBIE TUTAHBI; TOTOBHOCTHIO U CTIOCOOHOCTHIO

K MaTeMaTHYECKOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTHKCHUH BCEH KU3HU,
FOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PELICHUH MTPAKTHYECKUX 3a7a4 MaTEMATHYECKOU
HaMpaBJIECHHOCTH.

Oxonoeuneckoe eocnumarue. CHOPMHUPOBAHHOCTHIO SKOJOTUUECKON KYJIBTYPhI, TOHUMAaHHEM
BJIMSIHUS COLIMAIbHO-?KOHOMUYECKUX ITPOIIECCOB HA COCTOSIHUE TTPUPOJTHON U COLIMATBLHOM
Cpelbl, 0CO3HAHUEM TJIOOAIBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM; OpUeHTaIMeH Ha
MIPUMEHEHHE MaTEeMAaTHYEeCKUX 3HAHWUU TSI pEeIISHUs 3a/1a4 B 00JIACTH OKPYIKAIOIIEH CPEeIbl,
IJIAHUPOBAHUS MOCTYIKOB U OLEHKU UX BO3MOKHBIX MMOCIIEICTBUM ISl OKPY>KAIOIIEH CPEIbI.
L[ennocmu nayurnoco nosnanusi. CHOPMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTUKH, TOHUMaHUEM
MaTeMaTH4eCKON HayKH Kak c(epbl UeT0BEUECKON AeITeTbHOCTHU, ITANOB €€ pa3BUTHS U
3HAYUMOCTH JJIs PA3BUTUS IMBWIM3ALIMH; OBIAJACHUEM SI3bIKOM MAaTEMAaTUKH U MaTEMaTH4YECKOU
KyJIbTYpOH KaK CPEJICTBOM IO3HAHUS MUPA; TOTOBHOCTbIO OCYHIECTBIISATH IPOEKTHYIO U
HCCIEA0BATENbCKYIO A€ATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

MemonpeomemHnuie pe3yiomantvl

MetanpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTpaMMbl yueOHOTO mpeaMera «MaTemaThkay
XapaKTepPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU NO3HABAMENbHLIMU OCliCBUAMU,
VHUBEPCANbHBIMU KOMMYHUKAMUBSHIMU OCUCTBUSIMU, YHUBEPCATIbHLIMU PE2YISIMUGHBIMU
oeticmeusamu.

1) YuuBepcaibHbIe TO3HABATENILHBIC ICHCTBHS, 00ECIIEYMBAIOT (OPMUPOBaHUE Oa30BBIX
KOTHUTHBHBIX MTPOIECCOB 00yUaronuxcsi (0CBOCHHUE METOJIOB MO3HAHMS OKPYKAIOIIET0 MUPA;
MPUMEHEHHE JIOTHYSCKHIX, UCCIICI0BATEIbCKUX OTIepallvii, yMeHHH paboTaTh ¢ HH(pOpMAIHEH).
ba3zosvie nocuueckue deticmeus: BRISBIATH U XapaKTePU30BaTh CYIIIECTBEHHbBIE TIPU3HAKI
MaTeMaTH4eCKUX 00BEKTOB, MOHSATHI, OTHOIIICHHI MEXIY MOHATUSIMU;



(hopMyITUPOBaTh ONPE/ICIICHUS TOHITHI;, YCTAHABIIMBATh CYIIICCTBCHHBIN PU3HAK
KJIaCCU(UKAIIUU, OCHOBAHUS JIJIs1 00OOIICHHS M CPAaBHEHHU S, KPUTEPHUH ITPOBOMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIUPOBATH U TIPEOOPA30OBBIBATH CYKJICHUS: YTBEPAUTEIbHBIC U
OTpHUIATENIbHBIC, SIMHIYHBIC, YACTHBIC W OOIITHE;

YCIIOBHBIE;

BBISIBIISITh MATEMAaTUYICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHSI B (PaKTaxX, JaHHBIX,
HAOJIOJICHUSIX U YTBEPKICHUSX;

npeiaraTh KPUTSPUH IS BBISIBJICHHS 3AKOHOMEPHOCTEH M IPOTUBOPCUUH;

JIeNIaTh BBIBOJIBI C UCTIOJB30BAHUEM 3aKOHOB JIOTUKH, ACTYKTHBHBIX H HHYKTHBHBIX
YMO3AKJIIOYCHUH, YMO3AKITIOYCHUH 110 aHAJIOTHH;

MIPOBOJIMTH CAMOCTOSTEIHHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPIKICHUH (TPSAMBIC U OT
MIPOTUBHOTO ), BEICTPAUBATh aPTyMEHTAIUIO, PUBOIUTE TIPUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYX/ICHUS U BBIBOJIBI,

BBIOMpATh cI0co0 peleHust yueOHoM 3a7aun (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEILIEHUS,
BBIOMpATH HAKOO0JIee TIOIXOSIIHNA ¢ Y4ETOM CAMOCTOSTEIHHO BBIICIICHHBIX KPUTEPHECR ).
bazosvie uccnedosamenvckue deticmaus’. NICNOJIB30BaTh BOMPOCHI KaK UCCIIEIOBATEIBCKUM
WHCTPYMEHT TIO3HAHHS,

hopmMyIpOBaTH BOIPOCH, GUKCUPYIOIIHNE MPOTUBOPEUHE, MPOOIeMY, YCTaHABIMBATH HCKOMOE
Y JaHHOE, (OPMHUPOBATH THIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3UITUI0, MHCHHE,

MTPOBOJITH CAMOCTOSTEIFHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, HCCIICIOBAHUE TI0 YCTAHOBJICHHUIO
O0COOCHHOCTEH MaTeMaTH9IeCKOro 00bEKTa, SIBIICHUS, IPOIIECCa, BRISBICHUIO 3aBUCMOCTEH
MEX Ty 00BEKTaMHU, SIBJICHUSMH, TIPOIICCCAMH,

CaMOCTOSITSIIBHO (POPMYITHPOBATE 000OIIEHHUS M BEIBOIBI IO Pe3yIbTaTaM IMPOBEAEHHOTO
HaOJI0ICHUS, KCCIIEI0BAHUS, OLICHUBATh JOCTOBEPHOCTH MOIYYEHHBIX PE3YIbTaTOB, BEIBOJIOB U
000011IeHMI;

MIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIBUTATH MPEANOIOKEHUS O €TO
Pa3BUTHUU B HOBBIX YCIIOBHUSX.
Paboma ¢ ungopmayueti: BoISBAATH 1eUITATH HTHPOPMALIMH, JTAHHBIX, HEOOXOAMMBIX IJIS

OTBETAa Ha BOMPOC U Ui PELIeHUs 3a7auu; BEIOMpaTh NHGOPMAIMIO U3 UCTOYHUKOB Pa3InYHbBIX
TUIIOB, AHAJTU3UPOBATb,

CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIUIO PA3IUYHBIX BUAOB U GOpM
MIpe/ICTaBJICHHUS;

CTPYKTYpUPOBATh UH(OPMALIKIO, TPEJICTABIATh €€ B pa3INUHbIX (hOpMax, UIUTFOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH [0 CAMOCTOATEIBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.
2) VHueepcanvhovle KoMMyHUKamusHvie Oeicmeust, 06ecneuuéaiom chopmuposanHocmo
COYUANBHBIX HABLIKOB 00YUAOUUXCAL.

Obwenue: BOCIPUHUMATD U (POPMYIUPOBATH CY>KJEHUS B COOTBETCTBUH C YCIOBUSMU U 1ENISAMU
oOLIeHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX
TEKCTax, IaBaTh MOSICHEHHUS 0 XOJIy PEIICHUS 3a/1a4i, KOMMEHTHPOBATh MOTYYECHHBII
pe3ynbTarT;

B X0/JIe 00CYX/IEHUs 33/IaBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TEMBI, TPOOIEMBI,
pelaeMoit 3a7auu, BRICKa3bIBaTh UJIEH, HAlleJICHHBIE Ha MOUCK PEILIEHUS; COTIOCTABISITh CBOU
CYXJCHHUS C CY)KICHHUSIMU IPYTUX YYaCTHUKOB JUANIOTa, 0OHAPYKUBATh Pa3Inyle U CXOJCTBO
MO3UIINH;

B KOPPEKTHOH dopMme GopMyaHpoBaTh pa3HOTIACHs, CBOU BO3PAKECHHUS;

MIPEJICTaBIATh Pe3yNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOCKTA;
CaMOCTOSITENILHO BBIOUPATh (DOpPMAT BHICTYIIICHUS C YIETOM 3324 MPEe3EeHTAIMH U
0COOEHHOCTEH ayJUTOPUH.

Compyonuyecmago: TIOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U WHIUBUAYaTIbHON
paboThI MIPH pelIeHUH Y4eOHBIX 3a/1a4; MPUHUMATh
1[eTb COBMECTHOM JEeSATeNbHOCTH, TUTAHUPOBATh OPraHU3aI[UI0 COBMECTHOM



paboThI, pacrpenensaTs BUAbl paboT, J0roBapuBaThCs,

0o0CyKIaTh MPOIIeCcC U Pe3yIbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHIX

JTIOICH

y4acTBOBATh B IPYMIIOBBIX (popmax paboTsl (00CyKaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
LITYPMbI» U UHBIE); BBIIOJHATH CBOIO YaCTh PA0OTHI U KOOPIAMHUPOBATH CBOU JEHCTBUS C
JIPYTrUMH YWIEHAMH KOMaH/Ibl; OI[CHWBATh KAUe€CTBO CBOETO BKJIA/Ia B OOIIMI MPOIYKT O
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecyrsimusnvie oelicmsus, obecneuusarom Gopmuposanue cCmMulCio8bIxX
VCMAHOBOK U JHCUSHEHHBIX HABLIKOG

COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 3a]1auu, BBIOUPATh CIIOCO0 PEHIeHHUs C YUETOM
MUMEIOIINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATH
BApUAHTHI PELIEHUH C yu€TOM HOBOM MHQOpMAITIH.

Camoxonmponw: BlaJleTh HaBbIKaMH [M03HABATEIbHOMN pedIeKcuu Kak OCO3HaHMSI COBEPIIAEMbIX
JNENUCTBUN U MBICIIMTENIBHBIX MPOLECCOB, UX PE3YJIHTATOB;

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIEcca U pe3ysibTaTa pelieHHs
MaTeMaTUYEeCKOU 3a1a9Hu;

MIPEBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTD [P PEIICHUN 33]]a4l, BHOCUTD
KOPPEKTHUBBI B JESITEILHOCTh HA OCHOBE HOBBIX 00CTOSITENBCTB, JAHHBIX, HAAEHHBIX OINOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OIICHMBAaTh COOTBETCTBUE PE3y/IbTaTa LIEJIH U YCIOBUSAM, OOBSICHITh MPUYNHBI JOCTHKEHUS WIH
HEJOCTHKEHHSI pe3yJbTaTOB AESITEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY
MPHOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJibTaThI

10 xnacc

(Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIN3a)
Yucna v BIUKMCICHUS
OnepupoBaTh NOHATUSAMH: PALIMOHAILHOE U JICHCTBUTEIBLHOE YUCIIO, OOBIKHOBEHHAS U
necsiTuyHasi ApoOb, MPOLEHTHI.
BrinonnsaTe apudmMernyueckue onepamnyy ¢ pallMOHAIbLHBIMU U JIEHCTBUTEIBHBIMU YHCITAMU.
BoinonHsaTe npuOnmkEHHbIE BHIYUCICHUS, UCIIONB3YS IPAaBUIIa OKPYTJICHUS, 1e1aTh IPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYMCICHUH.
OnepupoBaTh MOHATUSAMH: CTEIIEHB C IEJIBIM MOKa3aTeieM; cTaHaapTHas Gopma 3anucu
JNEMUCTBUTENHHOTO YMCIIa, KOPEHb HATypallbHOM CTEMEHU; UCIIOIb30BaTh MOAXO IS0 (hopMy
3aMnucy JeHCTBUTENBHBIX YUCEN JUIS PEIIeHUs MPAKTUYECKHX 3a71a4 U MPEICTaBICHHS TaHHBIX.
OnepupoBath MOHATUSAMH: CHHYC, KOCUHYC U TAHT€HC MTPOU3BOJIBHOTO YTJIa; HCIOJIb30BaTh
3aMuch MPOU3BOJIBHOTO yria uyepe3 oOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.
YpaBHEHHS 1 HEPaBEHCTBA
OnepupoBarh MOHATUSAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO; LIEJI0€, PAllMOHATILHOE,
UppalMoHalIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;
BrimonHsATs peoOpazoBaHus TPUTOHOMETPUUYECKUX BHIPAKEHUH U peliaTh
TPUTOHOMETPHYECKHUE YPaBHEHHUSI.
BrimonHsATs ipeoOpa3zoBaHus ENbIX, PAIIMOHANBHBIX U UPPAIlMOHATIBHBIX BRIPAKEHUN U pelIaTh
OCHOBHBIE THUIIBI LIETIBIX, PAIlHOHATBHBIX U UPPALMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB.
[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JIJIs PEIICHUS MaTeMaTHYEeCKHX 3a/1a4 U 3a7a4 U3
Pa3TUYHBIX 00JIACTe HAYKH U peabHON KU3HU.
MonenupoBaTh peaabHble CUTYAI[UU Ha SI3bIKE alNreOphl, COCTaBIIATh BRIPAKEHUS, YPaBHEHHS,
HEPaBEHCTBA M0 YCIOBUIO 33/1a4H, UCCIIEA0BATh OCTPOCHHBIE MOJIENN C HCIIOIh30BaHHEM
anmapata anreopsl OyHKIUK U TPaQUKH.



OmnepupoBaTh NOHATUAME: (PYHKIIHS, CIOCOOBI 3a1aHust (PyHKIMH, 001aCTh ONIpEIeIeHUs U
MHO>KECTBO 3Ha4YeHUH (PpyHKUMHU, TpaduK GYHKIUHN, B3aUMHO 00paTHbIe (PyHKINU.
OmnepupoBaTh NOHATUAMH: YETHOCTh U HEUETHOCTD (DYHKLNH, HYIU (QYHKLINHU, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA.
Hcnonb3oBath rpaduki GyHKIMNA U1 PELICHUs ypaBHEHUH.
CtpouTth 1 UnTaTh rpaduKu IMHEHHON QYHKIMH, KBaApaTHIHOW (QYHKINHU, CTETIECHHON (YHKIIMH
C LEJIBIM [TOKA3aTENIEM.
Wcnonb3oBathk rpaduku GyHKUMN U1 UCCIIETOBAHUS MPOLIECCOB U 3aBUCUMOCTEN MPH pEeLIeHUN
3a/1a4 U3 IpYrux yuyeOHbIX MIPEIMETOB U PEATIbHOM KU3HU; BbIpaXaTh (OPMYIaMH 3aBUCUMOCTU
MEK/ly BEJIMYNHAMM.
Hauana matemaTnyeckoro aHaausa
OnepupoBaTh NOHATHIMU: NIOCJIEI0BATENLHOCTD, apu(MeTHUYeCKasi U reoMeTpuuecKas
IIPOTPECCUMN.
OnepupoBaTh MOHATHAMHU: OECKOHEYHO YOBIBAOIIIAsi TEOMETPUUYECKAs MPOTPECCUs], CyMMa
0ECKOHEYHO yObIBAIOIIEH reOMEeTpUYECKON MTPOrPECCUU.
3azaBath MOCJIEOBATEILHOCTH PA3JINYHBIMU CIIOCOOAMHU.
Hcnonp30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN U ITPOTPECCUI ISl PELIEHUS PEANIbHBIX 3a]a4
MIPUKIIAHOTO XapakKTepa.
MHoOXecTBa 1 JIOTUKa
OnepupoBaTh NOHATHSMHU: MHOKECTBO, OIIEPALIMH HAJT MHOKECTBAMH.
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JAJIs ONMCAaHUs PeabHbIX MTPOLIECCOB U
SIBIICHUH, TIPU PELIEHUH 3a/1a4 U3 APYruX yueOHBIX IPEIMETOB.
OnepupoBaTh NOHATHSIMU: ONIPEIECICHUE, TEOPEMA, CIEACTBUE, T0KA3aTEIbCTBO.
(I'eomeTpus)

-BKJIIOYAIOIIUX OCBOCHHBIE 00YUYAIOIIMMHUCS B XOJI€ H3y4IeHHUs yIeOHOT O IpejMeTa yMECHHS, BHIbI
IESTEINEHOCTH 110 TIOTyIEeHUI0 HOBOI'O 3HAHHS B paMKaxX y4eOHOro IIpeMeTa, ero NpeodpasoBaHUIO U
IPUMEHEHUIO B Y4eOHBIX, yIeOHO-IIPOSKTHBIX U CONUAIBHO-TIPOEKTHBIX CHTYAIHSX;
- (hopMHIpOBaHHE MATEMATHIECKOTO TUIIA MBIIUICHNUS, BIIaICHIE TeOMETPHIECKON TEPMHHOIOTHEH,
KJIIOYCBBIMH TTOHATHAMH, METOAMU U IIPHEMaMHU;
- chOpMHPOBAHHOCTH MPEJCTABIICHUH O MATEMATHKE, O CIIOCO0aX OMMCAHMS Ha MATEMaTHYECKOM S3BIKE
SIBJIEHUH peajibHOr0 MUDA;
- chOpMHPOBAHHOCTB TIPEJCTABICHUH O MATEMATHIECKUX MOHATUSX, KAK O BAKHEHIIMX MaTeMaTHIECKIX
MOJIEISIX, MO3BOJIIOIIMX OIMCHIBATH U N3Y4aTh PA3HbIC MPOLIECCHI U SBJICHHS; HOHUMaHUE BO3MOKHOCTH
aKCHOMATHYECKOT0 IOCTPOCHHSI MATeMAaTHIECKUX TEOPHIi;
- BJIAJICHHE METOJIaMH JIOKAa3aTeIbCTB M aJITOPHUTMOB PEIICHHS;
- YMEHHUE HX IIPUMEHATb, IPOBOJUTH J0Ka3aTEIbHBIC PACCY)KACHUS B X0/ PEIICHHS 3a/a4;
- BJIaJICHAC OCHOBHBIMHM MOHATHSAMU O IUIOCKHX ¥ IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (UTypax, UX
OCHOBHBIX CBOMCTBAX;
- chOpMHPOBAHHOCTH YMEHUSI PacIO3HABATh Ha YEPTEKaX, MOACISAX M B PeallbHOM MUPE FeOMETPHYECKUE
¢burypsr;
- IPUMEHEHNE H3yYEHHBIX CBOWCTB reOMETpHYecKUX QUryp U HOPMyYIT JUTs PEIICHHS TEOMETPHIECKIX
3a/1a4 ¥ 3a/1a4 C NPAKTHIECKHM COZICPIKAHHEM;
- BJIaJICHHC HAaBBIKAMH HCIIOJIb30BAHMS T'OTOBBIX KOMITBIOTEPHBIX IIPOrPaMM IIPH PEIICHHUH 3a]1ad.

Hcnosb3oBaTh NpUOOpPeTeHHbIE 3HAHUSI M YMEHHS B IPAKTHYECKOI JeATeJbHOCTH U
TOBCEeHEBHOM KU3HU JJIs:
-UCCIIeI0BaHMS (MOJICIIMPOBAHNS) HECIIOXKHBIX PAKTUYECKUX CUTYallUi Ha OCHOBE M3Yy4EHHBIX (opMyI
Y CBOWCTB (hUTyD;
-BBIYHCIICHYS JUIMH, TUIONIAAeH 1 00bEMOB pealbHbIX OOBEKTOB IPH PEIICHHH NPAKTHYECKUX 3314,
UCIOJIB3Ysl TPU HEOOXOMMOCTH CHPABOYHHUKHU U BBIYHUCIHTENBHEIE YCTPOHCTBA

B PEIYIbTATC U3YUCHUA I'COMETPUN 06yqafom1/1171c51 HAYYUTCH:
® pDACO3HaBATb HA YCPTCKAX U MOACIAX IMMPOCTPAHCTBCHHBIC q)OpMBI; COOTHOCUTHb TPCXMCPHBIC
00BEKTHI C UX OIIMCaHUSAMU, I/I306pa)K€HI/I$IMI/I;



® OINUCHIBATh B3aMMHOC PACIONOKEHUE TPSIMBIX M IUIOCKOCTEH B TIPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXKJICHUS 00 3TOM PACIIONIOKEHUY;
® aHAIM3WPOBATH B MPOCTEHIINX CIydyasX B3aMMHOE PACIIONIOKEHHUE 00bEKTOB B IPOCTPAHCTBE;
e U300pakaTh OCHOBHBIC MHOTOTPAHHHUKH U KPYIJIBIC TENA, BBIMOJHATH YEPTEKHU MO YCIOBHSIM
3a1ad;
® CTPOWTH NPOCTEUIINE CEUeHUs KyOa, MPU3MBI, THPaMU/IbI,
e pemarh IUIAHUMETPUYECKHUE W TPOCTEHUINNE CTEPESOMETPUYECKUE 3aJaud Ha HaXOXKJICHUC
TrCOMECTPHUICCKUX BCIUYNH
(mnvH, yriioB, miomajaei, 00beMoB);
° HCIIOJIB30BAaTh IIPU PCHICHHUU CTCPCOMETPUICCKUX 3aaad IMIIAaHUMETPUYCCKUEC (baKTLI n METOIBI,
® TIPOBOJUTH JOKA3ATEIBLHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a1ad.
OOyyaromuiics moJy4uT BO3MOKHOCTD:
® pemaTh XXU3HCHHO MPaKTUYECKHUE 3a7aYu;
° CaAMOCTOATCIIbHO HpI/IO6peTaTB U IIPUMECHSATH 3HAHUA B PA3JIMUHBIX CUTyallUuAX, pa6OTaTB B
rpyInmax;
° APTrYMCHTUPOBATH U OTCTanBaThb CBOIO TOUKY 3PCHUS,
e  yMeTh CIYIIaTh JPYTHX, U3BJIEKATh y4eOHYIO HH(OPMAIHIO HA OCHOBE COMIOCTABUTEIBHOTO

aHanm3a
00BEKTOB;
®  [I0JI30BAThCS NPEIMETHBIM YKa3aTeleM SHIMKIIONEWA | CIIPABOYHUKOB JJIsl HAXOXKICHHS
nH(popMaIuu;
®  CaMOCTOSITENBHO JCHCTBOBATH B CUTYaIIMH HEONPENEIIEHHOCTH IIPH PEHICHUH aKTYaIbHBIX JIIsI
HUX
pobiem.

e y3HATh 3HAYCHHE MAaTEMATHYECKON HAYKHU IJIs PEIIeHUs 3a/1a4, BOSHUKAIOIINX B TEOPUU U
MIPaKTUKE; IMUPOTY U B TO K€ BPEMS OTPAaHUYEHHOCTH ITPUMEHEHHUS MAaTEMAaTHIECKUX METOJI0B K
aHaNMU3y M MCCIIEIOBAHMIO MTPOIECCOB U SIBICHUH B IPUPOJIE U OOIIECTBE;

e  y3HaTh 3HAYECHHE MPAKTUKH U BOMPOCOB, BOZHUKAIOIINX B CAMON MaTeMaTHKE I
(hopMupOBaHUS U pa3BUTHS MaTEMaTHUECKOW HAYKH; HCTOPHUIO Pa3BUTHS BOZHUKHOBEHHS U
Pa3BHUTHS TEOMETPHH;

® TIPUMEHSTHh YHHUBEPCANIBbHBIN XapaKTep 3aKOHOB JIOTHKA MAaTEMAaTUYECKUX PACCYX ACHUH, UX
MIPUMEHNMOCTH BO BCEX OOJIACTSIX YETOBEUECKOU eI TETFHOCTH; BEPOATHOCTHBIA XapaKTep
Pa3TUYHBIX TPOIIECCOB OKPYXKAIOIIET0 MHPA;

11 knace

(Anrebpa 1 Hauajga MaTEMaTHYECKOTO aHAIN3a)
Uucrna u BIYUCIICHUS
OnepupoBaTh NOHATHAMU: HATYPAIbHOE, IEJI0€ YUCIIO; UCTIOIB30BATh MPU3HAKH JIETUMOCTH
LEJBIX YUCEIl, PA3JI0KEHHUE YHCIIa Ha MMPOCThIE MHOXKUTENH JJISl pelIeHUS 3a/1a4.
OmnepupoBaTh MOHATHEM: CTEIIEHb C PAIIMOHATHLHBIM MTOKA3aTEIEM.
OnepupoBaTh NOHATUSAMHU: JIOTapuM YKCia, TECATHUHbIE U HATYpalIbHbIE JIOrapu(MBI.
YpaBHEHHS 1 HEPABEHCTBA
[IpuMeHsTh CBOMCTBA CTETICHHU U1 TPE0Opa30BaHUs BhIPAXKEHUII;
OnepupoBaTh MOHATUSAMU: TIOKAa3aTeNbHOE YPAaBHEHHE U HEPABEHCTBO;
Pemath OcHOBHBIE THIIBI TOKA3aTENbHBIX YPaBHEHUN 1 HEPABEHCTB.
BrimonHsaTe mpeoOpazoBaHus BIPAXKEHHA, COAEPKAIINX JOTaprudMBI;
OnepupoBaTh NOHATUAMU: JIOTapUPMUIECKOE ypaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE
THUIIBI TOTaPU(PMUYECKUX YPaBHEHHUI 1 HEPABEHCTB.
Haxoauthp perienust mpocTeRIIMX TPUTOHOMETPUIECKUX HEPABEHCTB.
OnepupoBath MOHATHUSAMH: CHCTEMA JIMHEHHBIX YpaBHEHUN U €€
pelIeHre; UCTIOIh30BaTh CHCTEMY JTUHEHHBIX YPaBHEHU ISl pEIIeHUs TPAKTHUECKUX 3a/1a4.
Haxoauth perieHus mpoCcTEHIIMX CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX
ypaBHEHUI U HEPABEHCTB.



MoenupoBaTh peabHbIE CUTYAIlUH Ha S3bIKE aareOpbl, COCTABIISATH BRIPAKCHUS, YPaBHEHHUS,
HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 33/1a4U, UCCIIEI0BATH IIOCTPOCHHBIE MOJECIIN C
MCIIOJIb30BAHMEM arllapara ajareOpsl.

OyHKIMH U TpapUKH

OmnepupoBaTh NOHATUAME: IEPHOANYECKAsA (YHKIHS, TIPOMEKYTKA MOHOTOHHOCTH (DYHKIIHH,
TOYKH SKCTpeMyMa (pyHKIHH, HauOoJIbIIee M HaUMEHbIIee 3HaUeHUs (PYHKIIMU Ha IPOMEKYTKE;
WCIIOJIB30BATh MX ISl HCCIIE0OBAHUS (QYHKIINH, 3aTaHHOMN IPpa)uKOM.

OmnepupoBaTh NOHATUAME: TPa(QUKK OKA3ATEIBHOM, TOrapuPMHUUECKON U
TPUTOHOMETPUUECKUX (PYHKIIMI; N300pakaTh X HAa KOOPAWHATHON MJIOCKOCTH U UCIOJIb30BaTh
JUISl pELLICHUs] YPAaBHEHUM U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOH MJIOCKOCTH Tpa(UKN TMHEHHBIX PABHEHUH W UCTIOIH30BATh MX
JUISl pELIEHUs] CHCTEMBI JIMHEMHBIX YPaBHEHHM.

Wcnonb3oBath rpaduku GyHKIUN A UCCIEIOBAHMS POLIECCOB U 3aBUCUMOCTEN U3 APYruX
y4eOHBIX TUCHUIUIMH.

Hauana matemaTndeckoro aHaiansa

OnepupoBaTh MOHATUAMU: HETIPEpbIBHAS (DYHKIIHS; MPOU3BOAHAS (PYHKIMHU; UCIIOJIB30BaTh
reOMEeTPUUECKUN U U3NYECKUN CMBICI IPOU3BOAHOM JUIs pelIeHUs 3a/1a4.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX PYHKUUN, BBIYUCISATH IPOU3BOIHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO (QYHKIIHH.

Hcnonb30BaTh MPOM3BOIHYIO VIS UCCIeI0BaHUS (YHKIIMM HA MOHOTOHHOCTh M 3KCTPEMYMBI,
MIPUMEHSTH Pe3yJAbTaThl HCCIIEIOBAHUS K IOCTPOEHUIO I'paUKOB.

Hcnonp30BaTh MPOU3BOIHYIO JJI HAXO0KICHHSI HAMJTYYIIEr0 pENIEHUs B IPUKIIAIHBIX, B TOM
YHUCJIE COLMATIBHO-I)KOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh NOHATUAMU: IEPBOOOPA3HASA U MHTETpall; TOHUMATh T€OMETPUUECKUM U
(bu3n4eckuii CMBICI UHTErpaa.

HaxonuTh nepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKIUI; BBIYUCIISITH HHTErpall Mo Gopmyiie
Herorona—JleitOauma.

Pemare npukiagHble 331241, B TOM YHCIIE COLUAIBHO-9KOHOMHYECKOTO U (PU3UYECKOrO
XapakTepa, CpeICTBAMUA MaTEMaTHYECKOTO aHaJIN3a.

(I'eomeTpus)
YMeTs:
* IIOHMMaTh, 4YTO TeOMeTpuuYecKkue (OpPMbI SBIAIOTCA HACATM3UPOBAHHBIMU O0pazamMu
peasibHbIX OOBEKTOB; HAYYUTHCS HCIOJIb30BAaTh TI'E€OMETPUYECKHM S3bIK JJIS  ONUCAHUS
MPEeIMETOB OKPYXAIOIIero MHpa; MOJYYUTh MPEACTaBIEHUE O HEKOTOPhIX O00IacTAX
MIPUMEHEHHsI TEOMETPHH B OBITY, HayKe, TEXHUKE, HCKYCCTBE;
* COOTHOCHUTH IIJIOCKHE TeOMeTpudeckre (GUTYpbl U TPEXMEpPHbIE OOBEKTHI C UX OMHCAHUSIMU,
yepTexKaMmu, U300paXEeHUSIMH; pa3udaTh U aHAIM3UPOBATH B3AUMHOE PACONIOKEHUE Uryp;
* U300paXkaTh reOMETpUYECKUE (PUTYPHI U TeJa, BBIMOIHATH UEPTEXK MO YCIOBHUIO 3aa4H;
* IOHUMATh CTEPEOMETPUUECKUE YEPTEKH;
* pemaTh reOMETPUYECKHE 3aJaud, ONMUPasCh Ha U3yUYEHHBIE CBOICTBA IMIAHUMETPHUYECKUX U
CTepeoMeTpUYeCKUX (UTYp U OTHOIICHMH MEXAYy HHMH, MPUMEHSs anreOpandeckuili u
TPUTOHOMETPHYECKUH ammapar;
* TIPOBOJAUTH JIOKA3aTENbHBIE PACCY)KICHHUS TMpPH pELISHHH 3ajad, IO0Ka3blBaTh OCHOBHBIC
TEOPEMBI Kypca;
* BBIYHCIISATH JIMHEWHBIE 3JIEMEHTHI M YTIIbl B MPOCTPAHCTBEHHBIX KOHPUTYpaIUIX, 00bEMbI U
TJIOLIAIN TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX T U UX MPOCTEUIITNX KOMOMHAIINIA
* MPUMEHATh KOOPAWHATHO-BEKTOPHBIA METOJ A7l BBIUKCICHHSI OTHOIICHHM, PAacCTOSHUN U
yTJIOB;
* AHATTU3UPOBATH B MPOCTEHIINX CITydasix B3aMMHOE PACIOJIOKEHHE 0OBEKTOB B IPOCTPAHCTBE;
* CTPOWTH CEUEHHUS MHOTOTPAHHUKOB M M300pakaTh CEUEHUsl TN BpamieHus. Vcrmosib30BaTh
MpUOOpETEHHBIE 3HAHUS W YMEHUS B MPAKTUYECKOW NEATEIHHOCTH M TIOBCEIHEBHOM >KU3HU
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IUIS:  MCCIENOBaHUS (MOAEIMPOBAHUS) HECIOKHBIX IMPAKTHUECKHX CHUTYallud Ha OCHOBE
M3yYEHHBIX (POPMYI U CBOMCTB (uryp;

* BBIUMCIICHUS JUIMH, IJIOMIAAeH U 00bEMOB pPeabHBIX OOBEKTOB MPHU PEIICHUH MPAKTUYECKUX
3aJa4, UCIIOJIb3YS IIPH HEOOXOAUMOCTH CIPABOYHUKH U BBIYUCIUTEIbHBIE YCTPOUCTB

OcHoBHOE coaepkaHue yqeﬁﬂoro npeamera
10 xnacc
(AnreOpa 1 Hayajla MAaTEMaTUYECKOTO aHAJIN3a)

Yucna v BBIYKCICHUS

Pammonanpsubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH, TPOLICHTHI, OECKOHEUHbIE
nepuoAndeckue Apoou. ApudmMeTrniecKue onepainy ¢ palmoHAIbHBIMH YHCIaMH,
npeoOpa3oBaHMsl YUCIOBBIX BbIpaxeHUi. [Ipumenenne aqpoodeii u mpoIeHTOB [Jisl peleHus
MPUKIIAHBIX 33]1a4 U3 Pa3JINYHbIX OTPACIEl 3HAHUN U pealbHOM KU3HU.

JlelicTBuTenpHbIe yKcna. ParioHanbHble M HppalMOHANIbHBIE Yncia. ApudmMeTnyeckue
omepanuy ¢ IeHCTBUTENbHBIMY YyuciaMu. [IpuOakEéHHbIE BHIYMCIIEHUS, IPABUJIa OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHHN.

Crenens ¢ nenbiM nokazareneM. CtanmapTHas Gopma 3armucu JeHCTBUTETFHOTO YHCIIA.
Hcnonb3oBanue noaxosmien Gopmbl 3arucu AEUCTBUTEIbHBIX YUCEI Ui PeLIeHUs
MPAKTUYECKHX 33J1a4 U IIPEICTABIICHNS TAHHBIX.

Apudmernueckuil KOpeHb HaTypaJibHOM cTeneHu. JlefcTBUS ¢ apuPMETUUECKUMU KOPHIMHU
HaTypaJbHOMN CTEIICHHU.

CuHYyC, KOCHHYC M TAHT€HC YUCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apDKTAaHI'€HC
YHUCJIOBOI'O ApryMEHTA.

YpaBHEHUS 1 HEPABEHCTBA

ToxnaecTBa 1 TOXKAECTBEHHbIE MPeoOpa3oBaHMUsL.

[IpeoOpazoBanme TPUTOHOMETPUICCKUX BhIpaKeHNUH. OCHOBHBIE
TPUTOHOMETpHYECKHUEe (HOPMYIIBI.

YpaBHeHuUe, KOpeHb YpaBHEHUs. HepaBeHCTBO, pellleHue HepaBeHCTBA. MeTo HHTEPBAJIOB.

Pemenue uenbix v JpoOHO-PALIMOHAIBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenune nppanrioHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTpUYECKUX YpaBHEHU.

[IpumeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a1a4 U 3a/1a4 U3
Pa3IUYHbBIX 00JIaCTe HayKH U pealbHON KU3HU.

OyHKIUU U TpaduKu

Oynkuus, crnocoos! 3aganus pyukiun. ['padux pynkuuu. Bzanmuo obpaTHbie QyHKIIHH.

Ob6nacTh onpeneneHust © MHOXKecTBO 3HadeHuid pynkiuu. Hynu pynkuuu. [TpomexyTtku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIUU.

CrenenHas ¢pyHKIMS ¢ HATYpaJIbHBIM U LIeTbIM Noka3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpaduK KOpHS N-0¥ CTENeHHU.

Tpuronomerpudeckast OKpy>KHOCTb, OIIPe/IeIICHHE TPUTOHOMETPUUECKUX PYHKIUN YHCIOBOTO
apryMeHTa.

Hauana maTemaTuyeckoro aHaauza

ITocnenoBarenbHOCTH, CIOCOOBI 331aHUS MOCeA0BaTeNbHOCTEH. MOHOTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apugmernueckas 1 reoMeTpudecKkasi mporpeccuy. beckoHeuHo yObIBarolasi reoMeTpudeckas
nporpeccus. Cymma 6eCKOHEYHO ObIBaroIIel reoMeTpuyeckoi mporpeccu. @opmyiia CIoKHBIX
IIPOLEHTOB. VI cIos1b30BaHNEe TPOrPECCUN ISl PELLIEHMS] pEealIbHbIX 3a/1a4 PUKIIAJHOTO
XapakTepa.

MHoxecTBa U JIOTHKa
MHoecTBO, onepanuu HaJl MHOKecTBaMu. J[narpamMmsel Dinepa— Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'O anmnapara JJisl ONMCaHNs PEAIbHBIX IPOLECCOB U SIBJIEHUH, IPU



pElIeHNH 3a7a49 U3 IPYTUX y4eOHbIX mpeameToB. OnpeeneHue, TeopeMa, CIeICTBUE,
JI0Ka3aTenbCTBO.

I'eomerpus.

OcHOBHbIE TOHATHS CTEPEOMETPUU(TOUKA, MpsAMas, IUIOCKOCTb, IMPOCTPAHCTBO). AKCHOMBI
crepeomerpun. [lepecekaromumecs, napajielbHble, CKPELIIMBAIOIIMECS IPSIMBIE. YTOJ MEXIY
NpsIMBIMU B IpocTpaHcTBe. [leprnienaukynspHocTh npsMbIX. PaccTosiHre OT TOUKM 10 HPSIMOH,
MEXAY MapajyieNbHbIMU IPSIMBIMU, MEXKY CKpelluMBaolUMucs npsaMbiMu. [lapamiensHocTs u
NEPHNEHIUKYISIPHOCTh  NpPSAMOM M IUIOCKOCTH.  lIpu3Haku  mapajuienbHOCTH |
NEPIEHIUKYJIIPHOCTA MPSMOM M IIOCKOCTH. [lepneHauKkynssp M HAakIOHHAs. YTOJI MEXAY
NpsIMOM M IUIOCKOCTBIO. PaccTossHME OT TOYKM 10 IUIOCKOCTH. PaccrosiHme OT mpsMou 10
MapaJuIeIbHON €l IIIOCKOCTH. [lapaiienbHOCTh M epIEHIUKYISIPHOCTD TUIOCKOCTer. [Ipu3Hakn
U CBOMCTBA IAPALICIBHOCTH W NEPHEHAMKYJISIPHOCTH IUIOCKOCTEH. JIByrpaHHBINA yrou,
JIMHEWHBIM YroJl JBYrpaHHOro yria. PaccrosHue Mexay NapaieNbHbIMU IUIOCKOCTSMH.
[TapannensHoe mpoekTupoBanue. CBOMCTBA MapauIeIbHOTO MPOEKTUPOBaHUs. OpToroHalbHAs
npoekuuda.  [lmomans  OpTOroHaNBbHOW ~ MPOEKIMM  MHOTOYroJibHMKA.  LleHTpanbHOE
MpoeKkThpoBaHue (nepcrektrsa). M3o0paxkeHne npocTpaHCTBEHHBIX QUTYP.

MHoOrorpaHHMK M €ro 3JE€MEHTBHI: BEpIIMHBI, peOpa, rpaHu. [IoBepXHOCTP MHOTOTpaHHHKA.
PasBepTka. MHororpanueie yrisl. Beimykibie MHOrorpaHHukd. [IpaBHiIbHBIE MHOTOIPaHHUKH
(TeTpasap, kyO, OKTadap, WKocadap, W jgoaeka’ap). CedeHuss MHOTOrpaHHUKOB. KyO wu
napajuienenunen. [IpusmMa u ee 3IeMEHTHI: OCHOBaHHUS, OOKOBble pedpa, BbICOTa, amnodema,
OokoBasi moBepxHOCTh. [IpaBunbHas mpusMma. [loctpoeHnue cedenuii KyOa, mapauienenuneaa u
npusmbl. [Tupamuaa. Bepmumna, ocHoBaHme, OOokoBble peOpa, BbICOTa, amodema, OOKOBas
noBepxHOCTh. [IpaBunbHas nupamuaa. ¥Yceuennas nupamuaa. CedeHus mupamu/ib.

Tena Bpamenus. [Toustus o tenax Bpamienusi. Ock BpanieHus. [loHsATHE O TUIMHIPUYECKON U
KOHHMYeCKo moBepxHOCTsAX. L[lumuuap. OcHoBaHus, 00Opa3yromias, BBICOTa, OCh, OOKOBas
MOBEPXHOCTh,  pa3BepTka muiauHApa. CedeHus OpPAMOro  LUJIMHAPA  IUIOCKOCTAMH,
napajuieNIbHBIMU €ro ocHoBaHUIO wiu ocu. Konyc. Bepuimna, ocHoBaHue, oOpa3syroiasi, OcCb,
BBICOTA, OOKOBasi MOBEPXHOCTb, PAJUyC OCHOBaHHUS, pa3BepTka KoHyca. CedeHus NpsIMOTro
KOHYcCa MJI0CKOCTAMH, MAapauIeIbHBIMU €r0 OCHOBAHUIO WIIM MPOXOSIIMMHU YEPEe3 ero BEepUINHY.
KacarenbHasi mimockocTh K KOHYCY. YcedeHHbI koHyc. [llap cdepa. Llentp, paauyc, nuamerp
mapa u chepnl. Cedenne mapa (chepsl) miockoctsamu. Kacanuwe mapa (cdepsl) ¢ npsMoi u
mwiockocteio. Kacanme cdep. Bnucannbie u omnucanuele chepbl. Buasl aBmwkeHuir B
npoctpancTBe. [lapannenbHblii mepeHoc, cuMMeTpusi( IEHTpalibHas, OcCeBas, 3epKalibHas).
[Tonsitne o paBeHctBe ¢uryp B npoctpaHcTBe. [lonsTue o momobun uryp B MpOCTpaHCTBE.
DneMeHTbl CHMMETPUU MHOTOTPAHHUKOB U KPYTJIbIX Tell. [IpuMepsl cuMMeTpun B OKpYXKaroliem
MHUDE.

O6mbeM u ero coiictBa. @opmynbl 00beMa MapaieNenumnesa, Npu3Mbl, nupamuasl. opmysna
o0bpema IUIMHApa, KOHyca, mapa. OTHolIeHne 00beMOB 1MoI00HBIX Tel. [1nomans noBepxHOCTH
MHOTOTrpaHHuKa. Teopema 0 O0KOBOY MOBEPXHOCTH MPSIMOI M HAKIIOHHON pu3Mbl. Teopema o
OOKOBOM MOBEPXHOCTH MPABUIHHON TUPaMUIbl. DOPMYIIBI TIIOMIAAN TOBEPXHOCTH IIMIIUH/PA,
KOHYyca, I1apa.

JlexapToBbI KOOpPAMHATHI B ITpocTpaHcTBe. KoopauHarte! cepequnsl otpeska. Popmyna
paccTosIHUS MEX]y IBYMsI TOUKaMHU. Y paBHeHUE cepbl. BexTopsl. Moaynb BekTopa. PaBeHCTBO
BEeKTOpOB. CII0KEHNE BEKTOPOB U YMHOKEHHE BEKTOPA HAa YNCJIO. YTO0JI MEX/y BEKTOpaMHU.
Koopaunats! Bekropa. CkalsipHOE IPOU3BEIEHUE BEKTOPOB.
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11 xnacc
(AnreOpa u Hayajga MaTEeMaTUYECKOTO aHAIN3A)

Aunrebpa.

MHOrowieHsl OT OJHOM IEPEMEHHOM M HUX KOPHU. Pa3iioKeHne MHOrodjeHa ¢ LEIbIMU
Koa(hduIMmeHTaMu Ha MHOXHUTETU. KOMIUICKCHBIC YHCIIa U UX T€OMETPHUYSCKas MHTePIPETaIlHsI.
Apudmernueckue ASHCTBHS HaJl KOMIICKCHBIMU YHCIIAMU: CII0KCHHE, BEIYUTAHUE, YMHOXKCHUE,
nenenue. OCHOBHAs TeopeMa alreOps (0e3 T0Ka3aTenbCTBa).

MaremMaTH4eCKUN aHaIu3.

OcHoBHbIE CBOMCTBa (PYHKIMU: MOHOTOHHOCTh, IPOMEKYTKH BO3pacTaHUs U yObIBaHMSI, TOUKH
MakCHUMyMa U MUHUMYyMa, OTPaHUYEHHOCTh (YHKIIMH, YETHOCTh U HEYETHOCTD, IEPUOIUIHOCTD.
DOnemeHTapHble (DYHKIIMU: KOPEHb CTENEHHU N, CTENEHHas, MoKa3aTelbHas, jJorapudmuueckas,
TpuroHomerpuueckue  Qynkuuu. CBoiicTBA M rpauKM  3JIEMEHTAPHBIX  (PYHKIHM.
Tpuronomerpruueckue (GopMmynbl TNPUBENEHMS, CIOXKEHHUS, JBoiHOro yria. [Ipocreiiniue
npeoOpa3oBaHMs BBIPAKECHUIH, CoJIeprKaliX CTETEHHBbIE, TPUTOHOMETPUYECKHE,
jJorapuMuUeckue M IMoKa3zarelbHble (QyHKUMU. PelieHue COOTBETCTBYIOIIMX MPOCTEHIINX
ypaBHEeHUH. Penienne npocTedmx noka3aTesbHbIX U JorapudmMuueckux HepaBeHCTB. [lonsTue
o xommno3uuuu ¢yHkuil. Ilonstue 06 oOparHoit ¢yHkuuu. IIpeoOGpasoBanusi rpaduxos
GyHKIMI: mapajulenbHBIM MepeHoc, pacTsKeHue (cxaTue) BAoJb ocu opauHat. Ilonstue o
HenpepeIBHOCTH (QyHKIMU. [IpoMeXyTKH 3HAKOMOCTOSIHCTBAa HempepbIBHOM (yHkuu. MeTon
untepBasioB. Ilonstue o mnpenene mnocnenoareabHOCcTH. CymMma O€CKOHEYHO YObIBaromiei
reoMerpuueckoil mporpeccun. [lonsitue o npousBogHOW (QyHKIMU B Touke. Dusnueckuil u
TEOMETPUUECKHN CMBICT TPOU3BOJAHON. [IpoM3BOAHBIE OCHOBHBIX AIIEMEHTAPHBIX (PYHKITUH,
npou3BoHas Gpynknuu Buaa y = f(kx + b). Mcnonb3oBanue mpou3BOAHON MPU UCCIEIOBAHUHT
GbyHKIIMHA, TTOCTpOoeHMU TpadukoB (MpocTeiimme ciydan). Vcrmonb3oBaHue CBOMCTB (PyHKITHI
IPU PELICHUU TEKCTOBBIX, (HU3MYECKUX M TIeoMeTpUYecKux 3ajgad. Pemenue 3amad Ha
IKCTPEMYM, HaXOKJEHHE HauOOoIbIIEro U HauMeHblero 3HaueHuil. Ilonsatue 06 onpenenéHHOM
WHTETpaJie KaK IUIOManu KpuBoJMHEWHOW Tpamnenuu. Popmyna Hperorona—Jleitbnwua.
IlepBooOpasnas. [Ipunoxxenus onpeaeaéHHOro UHTErpaa.

BGPOHTHOCTB U CTAaTUCTHUKA.

Bri6opku, coueranus. bunomuansueie kodhdunmentsl. buaom Herorona. Tperonpuuk Ilackans
u ero cpoiictBa. OmnpezaeneHue u npumepsl ucnbiTanuii bepuymmm. @opmyna A BEpOSITHOCTH
Yuclia YCIIeXOB B CepUM HcNbITaHui bepHymin. MaremaTnueckoe okuIaHUE YHCIa YCIEXOB B
UCIBITAHUU bepuynnu.
OcHoBHBIE TIPUMEPHI CIYYaHBIX BEIHMYMH. MaTeMaTH4ecKoe OKUIAHUE CIy4allHOM BETUYHHBI.
HezaBucumocTs ciyuaiiHpIx BenuuH U coObITUH. [IpeacTaBnenue o 3akoHe OOIBbIINUX YUCEN AJIs
MOCJIEIOBATEILHOCTH HE3aBUCHUMBIX HCHbITaHUI. EcTecTBEHHO-HAayyHBIE MPUMEHEHHs 3aKOHA
OOJIBIINX YUCE.

I'eomerpus
Tena Bpamenus
[Tonsartus o Tenax Bpamenus. Ock BpauieHus. [loHsATHE O HIMIMHIPUYECKON U KOHUYECKON
nosepxHocTax. Lunmuuap. OcHoBaHus, 0Opa3yroiias, BbICOTa, 0Ch, 00KOBasi TOBEPXHOCTH,
pas3BepTKa uunHApa. CedeHus npsMoro HWIMHAPA MIIOCKOCTSIMHU, MapajUIeIbHBIMHU €r0
ocHoBaHHUI0 WM ocu. Konyc. Bepmmna, ocHoBanue, oOpasytoias, ocbh, BbICOTa, OOKOBast
MOBEPXHOCTh, PaJNyC OCHOBAHMsI, pa3BepTka KoHyca. CedeHus mpsMOoro KOHyca IIOCKOCTSIMHU,
napajieIbHBIMUA €10 OCHOBAHUIO MJIH MTPOXOAAIIMMHU Yepe3 ero BepinHy. Kacarenbnas
IUIOCKOCTh K KOHYCY. YceueHHbI koHyc. [llap cdepa. Llentp, paauyc, auameTp mapa u cgepsl.
Ceuenue mapa (chepsl) maockoctsmu. Kacanue mapa (chepsl) ¢ IpsMoii U MI0CKOCTBIO.
Kacanwue cdep. Bnucannslie u onucanssle cepsl.
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Bupl 1BUKEHMI B TPOCTPAHCTBE

[TapannenpHblil IepeHOC, CUMMETpHs( LIEHTpallbHAasl, 0ceBas, 3epKanbHasi). Ilonsarue o
paBeHcTBe Guryp B nmpocrpancTse. [loHsTHE 0 MOAO0UYU QUTYp B IPOCTPAHCTBE. DIECMEHTHI
CUMMETPUH MHOTOTPAaHHUKOB U KPYIJIbIX Tel. [IpumMepbl CUMMETPUU B OKPYKAIOLIEM MUDE.

O0Bem u ero cBOMCTBa

®opmynsl 00beMa napaienenunena, Npu3Mel, mupamuipl. @opmyna o0bemMa UUINHAPA,
KOHyca, mapa. OTHoueHne o0beMoB oA00HBIX Tel. [lomaab MoBepXHOCTH MHOTOTpaHHHKA.
Teopema 0 60k0BOI1 MOBEPXHOCTH NMPSAMON U HAKJIOHHOM npu3Mbl. Teopema o 60KOBOM
MOBEPXHOCTHU MPABMWIIBHON MUpaMuapl. @OPMYITHI IIONIAIM TIOBEPXHOCTH HWJIMHPA, KOHYCA,
nIapa.

JlexapTOBBbI KOOPAMHATHI B IPOCTPAHCTBE

Koopaunats! cepenunsl oTpeska. PopMyiia pacCTOSIHUS MEXKIY JABYMS TOUKaMHU. Y paBHEHHUE
cdepsl. Bexropsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. Cl10kKEeHHE BEKTOPOB U YMHOKEHHE
BEKTOpa Ha YKclo. YToia Mexay Bekropamu. Koopannatel Bekropa. CkaisipHOE IPOU3BECHHE
BEKTOPOB.

TemaTuveckoe MIIAHMPOBAHUE

10 kmace
(AnreOpa ¥ HayaJlo MaTEMAaTUYECKOTO aHAJIN3a)
Ne HaumeHnoBanue pazzaena KoanuectBo 4acos
1 JlelicTBUTENbHBIC YHCTIA 6
2 CreneHHas GyHKIUSA 11
3 [TokazatenpHast QyHKIUSA 10
4 Jlorapudmudeckas GyHKIUS 15
5 Tpuronomerpudeckre GopMyIIbl 23
6 TpuronomeTpudeckue ypaBHECHUS 15
7 IToBTOpEeHME 5
Utoro 85
(I'eomeTpus)
No HaumenoBanue paznerna KomnnuecTBo uacos
1 BBenenue. AKCHOMBI CTEPEOMETPUU 2
2 [TapamiensHOCTh IPSAMBIX U IJIOCKOCTEH 16
3 [lepnieH TUKyYIAPHOCTH MPSMBIX U MIIOCKOCTEN 14
4 MHororpaHHUKH 9
5 BekTopsl B mpocTpaHcTBE 5
6 [TosTOpEHHE S
Uroro 51
11 xnacc
(Anrebpa 1 HayaJg0 MaTEMaTHYECKOTO aHAJIN3A)
No HaumenoBanwue paznena KonnyectBo uacos
Tpuronomerpuueckue QyHKINH 11
2 [Ipon3BoiHas U €€ TEOMETPUYECKUN CMBICT 12
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3 [TpumMeneHre npon3BOTHON K MCCIIeIOBaHNIO (DYHKIUN 12
4 WNHterpain 11
S) DneMeHThl KOMOWHATOPUKH 10
6 3HAKOMCTBO C BEPOSITHOCTBIO 11
7 CratucTuka 6
8 [ToBTOpEHUE 12
Hroro 85
(I'eometpus)
Ne HanmenoBanue paznena KosmyecTBo 4acoB
1 Hunuaap, KOHYC | map. 10
2 OOBeMEI Tel. 11
3 MeTo1 KOOpAWHAT B TPOCTPAHCTBE. 6
4 MeTto1 KOOpJMHAT B TPOCTPAHCTBE. 11
5 [ToBTOpEeHME 13
Htoro 51
KanenmapHo-TemaTnyeckoe miiaHHPOBaHUE
10 kiace
(Anrebpa 1 Hauajga MaTEMAaTHYECKOTO aHATN3a)
No Tema ypoka Haranmo | JHatamno | Ilpumeuanue
TIaHy bakrty

Jeticmeumenvuvie yucna(6u)

1. Lenbie n panMOHANTBHBIC YHCTIA

2. JeicTBuTenpHble yncia. beckoHeuHo
yOBIBaIOIIasi TEOMETPUYECKAsT TPOTPECCHUs

3. ApubMeTnuecKnii KOpeHb HATYypPATbHOU
CTETICHH.

4, ApubMeTnuecKnii KOpeHb HATYPATbHOU
CTETICHH.

5. CreneHb ¢ palMOHAILHBIMU TI0KA3aTEISIMU

6. CreneHs C pallMOHATBHBIMU MOKA3aTEISIMH
Cmenennas ¢pynxyus(l1uq)

7. O06006maronui ypok no Teme
«JleficCTBUTENIbHBIC YNCIIa»

8. Crenennas ¢pyHKIus, €€ CBOWCTBa U rpaduK

9. Crenennas ¢pyHKIUS, €€ CBOWCTBA U rpaduK

10. B3aumHo o6paTHbIe GHyHKIINH

11. PaBHOCHIIbHBIE YpaBHEHHS 1 HEPABEHCTBA

12. PaBHOCHIIbHBIE YpaBHEHHS U HEPABEHCTBA
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13.

HppaumonanbHble ypaBHEHUS

14. HppaunonanbHble ypaBHEHUSA

15. HppaunonanbHble ypaBHEHUSA

16. O6o06maromuii ypok 1o teme «CrerneHHas
(G YHKITIS

17. Koumponvnas paboma Ne 1 no meme
«Cmenennas pynkyusy
Tokazamenvrnasn @yuxyus(10q)

18. [lokazarenpHas QyHKLHMSA, €€ CBOMCTBA U
rpaduk

19. [TokazarenpHas QyHKLMSA, €€ CBOMCTBA U
rpaduk

20. [Toxa3aTenbHBIE YpaBHEHUS

21. [lokazarenbHble ypaBHEHUS

22. [Toka3aTenpHbIC HEpABEHCTBA

23. [Toka3zarenbHble HEPABEHCTBA

24, Cucrembl MOKa3aTENbHBIX YPAaBHCHUH U
HEPABEHCTB

25. Cucrembl MOKa3aTEIbHBIX YPAaBHCHUN U
HEPABEHCTB

26. O06o0maromuii ypok mo Teme
«[TokazarenpHast QYyHKIIS

27. Konmponvnas paboma Ne 2 no meme
«llokazamenvuas ynkyusn»
Jloeapupmuueckasn hynkyus(15u)

28. Jlorapudmpr.

29. Jlorapudmer.

30. N
CgoiicTBa norapumoB

31. N
CgoiicTBa norapumoB

32. JlecaTUUHBIE U HATypaJibHbIE JIOTapU(PMBbI

33. JlecaTUUHBIE U HATypaJibHbIE JIOTapU(PMBbI

34. Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U
rpaduk

35. Jlorapugmuueckasi QyHKIH, €€ CBOWCTBA U
rpaduk

36.

Jlorapudmuueckue ypaBHEHUS

14




37.

Jlorapudmuueckue ypaBHEHUS

38.
Jlorapudmuueckrue HepaBeHCTBA

39.
Jlorapudmuyueckrue HepaBeHCTBA

40.
Jlorapudmuueckrne HepaBeHCTBA

41. O06o06marmuil ypok 1o Teme
«Jlorapupmudeckast GyHKIUS

42. Konmponvnas paboma Ne 3 no meme
«/locapugpmuueckas ynxyus»
Tpueonomempuueckue gopmynvr(23u4)

43. Pannannas mepa yria

44, [ToBOpOT TOYKM BOKpYT Hayajla KOOpAUHAT

45. [ToBOpOT TOYKHM BOKpYT Hayajia KOOpAUHAT

46. Omnpenernenne cuHyca, KOCHHYCA M TaHTEHCA
yria.

47. Omnpenenenue cuHyca, KOCHHYCa U TaHTE€HCa
yria.

48. 3HaKW CHHYyCa, KOCUHYCa U TaHTEHCA.

49. 3HaKW CHHYyCa, KOCUHYCa U TaHTEHCA.

50. 3aBUCHUMOCTh MEX]Iy CHHYCOM, KOCUHYCOM U
TAHT'€HCOM OJTHOTO TOTO K€ YTIJIa.

ol. 3aBUCHUMOCTh MEX]Ly CHHYCOM, KOCHHYCOM U
TAHT'€HCOM OJTHOTO TOTO K€ YTIJIa.

52. TpuronomeTpudecKre TOKICCTBA

53. TpuronomeTpuyeckue TOKIAECTBA

54, CuHyc, KOCHHYC U TaHT€HC YyIJIOB XU — .

55. CuHyC, KOCHHYC U TaHT€HC YyIJIOB XU — .

56. DopMyIbl CIOKEHUS

S7. DopMyIIbl CIOKEHUS

58. CuHyc, KOCHHYC M TaHT€HC JIBOMHOTO yriia

59. CuHyc, KOCHHYC M TaHT€HC JIBOMHOTO yriia

60. DopMmyIbl IPUBEACHUS
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61.

@OopMyIIbI IPUBEICHUS.

62. Cymma 1 pa3HOCTh cuHycOoB. Cymma U
Pa3HOCTh KOCHHYCOB

63. CymmMma u paszHocTh cuHycoB. Cymma u
Pa3HOCTh KOCHHYCOB

64. O06o0marmuil ypok 1o Teme
«Tpuronomerpudeckre HopMyiIbI»

65. Koumponvnas paboma Ne 4 no meme
«Tpueonomempuyecxkue opmyinvl»
Tpueonomempuueckue ypasnenusi(20u)

66.
VYpaBHeHue COSX = a

67.
VYpaBHeHue COSX = a

68. .
VYpaBHenue SIn X =a

69. .
VYpaBHenue SIn X =a

10. VYpaBHeHue tgX =a

71. _
VYpaBHeHue tgX =a

72. Pemienne TpuroHOMETPUYECKUX YpaBHEHU

73. Pemienne TpuroHOMETPUYECKUX YpaBHEHUM

74. Pemienne TpuroHOMETPUYECKUX YpaBHEHU

75. [IpuMeps! pereHus TPOCTEHITNX
TPUTOHOMETPHUYECKHX HEPABCHCTB

76. [IpuMeps! pereHus TPOCTEHIINX
TPUTOHOMETPHUYECKHX HEPABCHCTB

7. [IpuMeps! pereHus TPOCTEHITNX
TPUTOHOMETPUYECKHX HEPABCHCTB.

78. [IpuMeps! pereHus MPOCTEHIINX
TPUTOHOMETPUYECKHX HEPABCHCTB.

79. O06006marmui ypok mo Teme
«TpUroHOMETpHUYECKHE YPaBHEHUS

80. Konmponvnasa paboma Ne5 no meme
«Tpuconomempuyeckue ypasHeHus»
Ilosmopenue(5u4)

81. .
JleificTBUTENbHBIC YUCIIA.

82.

Crenennas GyHKIUSA
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83.

Htorosas koHTpoJbHAs paboTa

84. TpuroHomeTpudecKkue ypaBHEHUs
85.
Tpuronomerpuyeckue GopMyIIbl
I'eomerpus
IIpumeyanue
Ne m\it Tema ypoka [LnanoBbIE dakTuyecKue
CPOKH CpPOKH
IIPOXOKICHUS
TEM

BBenenue. AKCMOMBI CTEPEOMETPUH 24

1. [Ipenmer crepeomeTpun.
AKCHOMBI CTEpEOMETPHH.
CrnencTBusg U3 aKCHOM.

2. Pemrenue 3amay Ha

MPUMEHEHHUE AKCUOM
CTCpGOMeTpI/II/I n ux
CIIEICTBUU

[TapannenbHOCTh NPAMBIX U IUIOCKOCTEN 16 4

3.

[TapanienbHOCTb NPSMBIX B
MIPOCTPAHCTBE.
[TapannensHOCTH TpEX
MPSIMBIX

[TapannensHOCTh TIPAMOU U
IJI0CKOCTH

Pemrenue 3a71a4 Ha
MapajuieTbHOCTh TNPSIMOH |

IIJIOCKOCTH.

Pemrenue 3a71a4 Ha
MapajuieIbHOCTh TNPSIMOH |
IUIOCKOCTH.

CerH_[I/IBaIOH_[I/ICCH IpsAMBIC

o

CerH_[I/IBaIOH_[I/ICCH IIPAMBIC

VYrael ¢ COHaIIpaBJICHHBIMHU
CTOpPOHAMU.
psAMBIMHA

Yron wMexnay

10.

Pemenue 3amau

11.

Pemenue 3amau

12.

[TapamiensHbIe
CaoiicTBa HapajuIeIbHBIX
IIJIOCKOCTEMN

IIIIOCKOCTH.

13.

[TapannenbHble  MIOCKOCTH.
CBoiicTBa napajuieIbHbIX
IJIOCKOCTEN
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14.

Terpasap. [lapautenenunen.

15.

3ajaun  Ha  NOCTPOEHHUE
CEYCHUI

16.

Pemenue 3amau

17.

Pemenue 3amau

18.

KonTtponsHas padora Nel

[lepneHIUKyIIPHOCTD NPSIMBIX U IJIOCKOCTEN 14 4

19.

[IepnenukynspHbie

IpsiMble B  IIPOCTPAHCTBE.
[TapamnensHbie IIpsIMBIE,
MEePIEeHIUKYIIIPHBIE K
IIJIOCKOCTH.

20.

[Ipu3naxk
MIEPIEHUKYIISIPHOCTH
MPSIMOM U TUIOCKOCTH.

21.

Teopema 0 psAMOI
MEePIEHUKYISIPHON
IIJIOCKOCTH

22.

Pemenue 3a1a4 Ha
NEPHEHINKYISIPHOCTD
MPSAMOU Y TIIIOCKOCTH.

23.

Pemenne 3a71a4 Ha
MEePIEeHIUKYIIPHOCTD
MPSAMOU Y TIIIOCKOCTH.

24,

PaccTrosane oT TOYKM 1O
mwiockoctu. Teopema o Tpex
MIEePIEeHIUKYIIIpax.

25.

Paccrostnue oT TOYKM 10
mwiockoctu. Teopema o Tpex
MIEePIEeH IUKYIIsIpax.

26.

Yron wMexay nOpsaMod u
IJIOCKOCTBIO

27.

Pemenue 3a1a4 Ha
IPUMEHEHHE TEOpEeMbl O
TpeX NepHeHIUKYIIpax, Ha
yroill MeXAy MpsaMod WU
IJIOCKOCTBIO.

28.

JByrpannbiii yroa. IIpusnak
NEPIEHIUKYIIAPHOCTA  IBYX
IJI0CKOCTEN.

29.

JByrpannbiii yroa. IIpusnak
NEPIEHIUKYIIAPHOCTA  IBYX
IIJIOCKOCTEN.

30.

[IpssMOyroabHBI
napajuIeIeuIe|

31.

Pemenue 3amau

32.

KonTtponsHast padota Ne2
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MHuororpanauku 94

33.

[TonsiTue  MHOTOrpaHHHUKA.
[Ipusma.

34.

[TonsiTue  MHOTOrpaHHHUKA.
[Ipusma.

35.

[Inpamuna. [IpaBuibHas
NApaMuJa. Yceuennas
NApaMuJa.

36.

[Inpamuna. [IpaBuibHas
NApaMu/Ja. Yceuennas
ApaMuJa.

37.

[Inpamuna. [IpaBuipHas
NApaMu/Ja. Yceuennas
NApaMuJa.

38.

CuMMeTpHs B IPOCTPAHCTBE.
[Tonsitue MPABUIIBHOTO
MHOTOTpaHHUKA. JIEMEHTbI
CUMMETpPUHU MIPaBUJIbHBIX
MHOTOTPaHHUKOB.

39.

CummeTpus B MPOCTPAHCTBE.
[TonsiTue MPABUIIBHOTO
MHOTOTPaHHUKA. JIEMEHTBI
CUMMETpUH MIPaBUIIbHBIX
MHOTOTPaHHUKOB.

40.

CumMeTpusi B MPOCTPAHCTRBE.
[Tonsitue MPaBUILHOTO
MHOTOTPaHHUKA. JIEMEHTHI
CUMMETpPUHU MIPABUJIbHBIX
MHOTOTPaHHUKOB.

41.

KontponbHas padoTa Ne3

Bexkrops! B

MPOCTPAHCTBE 5 4

42.

ITonsaTue BCKTOPaA.
PaBenctBO BCKTOPOB

43.

Cnoxxenune K BbIYUTAHUC
BCKTOPOB. YMHOXKEHHUE
BCKTOPA HAa YUCJIO

44,

CnoxeHnue W BbIYUTAHUC
BCKTOPOB. YMHOXEHHE
BCKTOPa Ha YUCIIO

45.

KOMHHaHapHLIC BCKTODHI.
HpaBI/IJ'IO apaJjuieJCenuIicaa.
Paznoxenue BCKTOpa 8(0)
TpEM HCKOMIUJIaHapHbIM
BCKTOpaM.

46.

KOMHHaHapHLIC BCKTODPHI.

HpaBI/IJ'IO apaJuieJICuIcaa.
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Pasnoxxenne Bekropa 1O
TpEM HCKOMILIaHApHBIM
BEKTOpaM.

IToBTOpenue 5 yacos

47. Hrorosas KOHTPOJIbHAS
paborta

48. AKCHOMBI CTEpPEOMETPUU U
ux CIIEJICTBUS.
[TapamienpHOCTE NPSAMBIX H
IIJIOCKOCTEMN

49. [lepnieHIUKYIIPHOCTD
MPSIMBIX U IJIOCKOCTEN

50. BexTopst u METOL
KOOpPJUHAT B POCTPAHCTBE.

ol. MHororpaHHuKH

11 kmace
(AnreOpa 1 Hayasla MaTEMaTHYECKOTO aHAJIN3a)

Ne

Tema ypoka
| yp

| Jara no miany ‘ Jlata o daxty ‘ IIpumeyanue

I'maBa VII. Tpuronomerpudeckue GyHKITIH

1. | ObnacTe onpeneneHus 1 MHOKECTBO
3HaYCHUH TPUTOHOMETPHUIECKUX
byHKIMNA

2. | O6macTp onpeaesieHusi © MHOYKECTBO
3HaYCHUH TPUTOHOMETPHUIECKUX
byHKINNA

3. | YeTHOCTh, HEYETHOCTH,
MIEPUOUIHOCTD
TPUTOHOMETPUUYECCKHUX (PYHKITHIA

4. | CoticTBa GyHKIIHH Y = COS XU €€
rpadguk

5. | CpoiicTBa (hyHKIIMU Y = COS XU €€
rpaduk

6. | CoiictBa hyHkIuu Yy =SiN Xu e
rpaduk

7. | CoiictBa (hyHKIIMU Y = SIN XU e
rpaduk

8. | CaoiictBa QyHKIMK Y =tgXu eé
rpaduk

9. | Ob6paTHble TPUTOHOMETPUUYECKHE
GbyHKITIN

10. | Ypoku 060011eHus u
CUCTeMAaTH3aIH 3HAHHIA.

11. | KonrponbHas padota Ne 1

I'nasa VIII. IlpousBoHast u ee reOMETPUUECKUI CMBICTT
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12. | IlpousBoaHas

13. | IlpousBoaHas

14. | TlpousBoHAast CTENEHHON (HYHKIUU

15. | IIpousBoiHas CTENEHHON PyHKUINN

16. | IlpaBuia guddepeHupoBaHst

17. | IlpaBuia guddepeHupoBaHms

18. | IIpou3BOgHBIE HEKOTOPHIX
AJIEMEHTApHbBIX PYHKIUN

19. | IIpon3BoOgHBIE HEKOTOPBIX
AJIEMEHTapHbIX PYHKIUN

20. | ['eomeTprUecKuii CMBICTT
MPOU3BOTHO M

21. | ['eomeTprUeCKUil CMBICTT
MPOU3BOTHO M

22. | Ypoxku 000O0IIeHHS 1
CHUCTEMAaTU3al[M1 3HAHNMN.

23. | KontponwsHas pabora Ne 2

I'maBa IX. [IpuMeHeHHE MPOU3BOIHOM K UCCIIEIOBAHUIO (QYHKITUH

24. | Bo3pacranue u yObiBaHHE (PYHKIIH

25. | OkcTpeMyMbl QyHKIIUU

26. | DKcTpeMyMbl (QYHKIIHH

27. | [lpumeHeHne Mpou3BOTHOM K
MTOCTPOCHUIO TpadUKOB HYHKITUT

28. | [IpumeHeHne Mpou3BOIHOM K
MTOCTPOCHUIO TpaUKOB (HYHKITUT

29. | [IpumeneHue Mpou3BOTHOM K
MIOCTPOCHUIO TpapuKOB HYHKIUN

30. | HauOounbiee u HauMeHsbIIEe
3HaueHUs! QYyHKINUU

31. | HauOoubiiee 1 HAaUMEHbIIIEE
3HaueHUs! QYHKIUU

32. | BeimmyknocTs rpaduka GyHkuuy,
TOUKHU Nepernda

33. | BeimyknocTs rpaduka ¢pyHkuuy,
TOUKHU Nepernda

34. | Ypoxku o0o0rieHus u
crcTeMaTH3alluy 3HaHUH.

35. | KontponsHas pabota Ne 3

I'maa X. MHTerpan
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36.

[lepBooOpa3Has

37.

[IpaBuna HaxoxACHUSA
11epBO0Opa3HBIX

38.

[IpaBuna HaxoXACHUSA
11epBOOOPa3HBIX

39.

[Inomans KpUBOJIMHEWHOM TpaNeuu
Y MHTErpall

40.

[Inomans KpUBOJIMHEWHOM TpaNeuu
Y MHTErpall

41.

Brrunciienue nHTErpaios.
Brruncrnenue miomanaei ¢ TIOMOIIbIO
MHTETPAJIOB.

42.

Brrunciienue nHTErpaios.
Brruncienue miomaaei ¢ nIOMOIIbIO
MHTETPAJIOB.

43.

[IpuMeHenne npon3BOIHON U
WHTETpaJla K pENICHUIO
MIPAaKTHUYECKHX 3a/1a4

44,

[IpuMeHeHnne npon3BOIHON U
WHTETpaJla K pEeNICHUIO
MIPAKTHUYECKUX 3a/1a4

45.

Ypoxu 06001meHus 1
CHUCTEMAaTU3ally 3HaHUH.

46.

KonTtponbHas padota Ne 4

I'maBa XI. DnemeHTH! KOMOMHATOPUKH

47. | KomObunatopHbIe 3a1a9u

48. | IlepecTaHOBKH

49. | IlepecTaHOBKH

50. | Pasmemenus

51. | Pasmewienus

52. | CoueTaHnus ¥ UX CBOMCTBA

53. | CoucTaHnus 1 UX CBOMCTBA

54. | bunomunansHas popmyna HeroTona
55. | bunomunansHas ¢popmyna HerotoHa
56. | Ypoku o0o0reHus u

CHCTEeMaTHU3alluK 3HAHUH.

I'maBa XII. 3HaKOMCTBO C BEpOSTHOCTHIO

S57.

BeposTHOCT COOBITHS

58.

CrnosxeHune BeposTHOCTEN
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59.

CrnosxeHue BeposTHOCTEN

60. | BepossTHOCTH MPOTUBOTIOJIOKHOTO
COOBITHS

61. | BeposTHOCTH MPOTHUBOIIOJIOKHOTO
COOBITHS

62. | YcnoBHast BEpOSTHOCTh

63. | YcnoBHast BEpOSTHOCTh

64. | BeposTHOCTB IPOU3BEICHHS
HE3aBHCHMBIX COOBITHI

65. | BeposiTHOCTB IpOM3BEICHHS
HE3aBHCHMBIX COOBITHI

66. | Ypoku o00o0ImmeHus 1
CUCTEMAaTU3alM1 3HAHUMN.

67. | KonrponbsHas pabora Ne 6

I'nasa XIII. Ctatuctuka

68. | CirydaiiHble BEJIMYUHBI
69. | CirydaiiHble BEJTMYUHBI
70. | LlenTpanbpHbIC TCHICHIIUN
71. | Mepsl pazbpoca
72. | Mepsl pazopoca
73. | Ypok 0000IIeH:s U CUCTeMaTH3aIu!
3HaAHUU
[ToBTOpEHUE
74. | I'ToroBoe NIOBTOPEHUE
75. | UToroBoe NOBTOpEHUE
76. | IToroBoe NOBTOpEHUE
77. | UToroBoe NOBTOPEHHE
78. | IToroBoe NOBTOPEHUE
79. | UtoroBoe nmoBTOpeHue
80. | UroroBoe nmoBTOpeHue
81. | Utorosoe nmoBTopeHue
82. | UtoroBoe moBTOpeHUE
83. | UToroBas KOHTpOJIbHAsA paboTa
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84. | toroBoe moBTOpeHue

85. | UroroBoe nmoBTopeHue

(I'eomerpus)
Ne Tema ypoxka Mara 1o Jara 1o [Ipumeuanue
IJIaHy dakty
I'nmasa IV. Hummsnp, koHyc U map.
1. Humusap.
2. Hunusmp.
3. Komnyc.
4, Konyc.
5. Cdepa.
6. Cdepa.
1. Cdepa.
8. Cdepa.
9. Ypoxku 006001IeHNS ¥ CUCTEMaTH3allUH
3HaHUMU.
10. Kontponbras padorta Nel
I'maBa V. OObeMBbI TETI.
11. O06BeM IPSIMOYTOJILHOTO
napajuiesienunesa.
12. O06BeM IPSIMOYTOJILHOTO
napajuiesienunesa.
13. OO6beM IPSIMOU MPU3MBI U TUJTUHIPA.
14. O0beM HaKJIOHHOU MPU3MBI, MTUPAMUJIBI U
KOHYyca.
15. O06beM HaKJIOHHOU MPU3MBI, MTUPAMUJIBI U
KOHYyca.
16. OO0beM HaKJIOHHOU MPU3MBI, TUPAMUIBI U
KOHYCa.
17. OObeM HaKJIOHHOW NMPU3MBI, TUPAMUIBI U
KOHYca.
18. O06bem mapa ¥ miaomaas chepsl.
19. O06bem mapa ¥ miaomaas chepsl.
20. Ypoku 0000111eHUs U CHCTeMAaTU3alun
3HAHUM
21. KonTtponeHas padota Ne 2
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I'JTABA VI. Bextopsl B IpoCTpaHCTBE

22. [TonsTHE BEKTOpA B IIPOCTPAHCTBE.

23. CnoxeHue u BBIYUTaHUE BEKTOPOB.
YMHOKEHUE BEKTOPA HA YUCJIIO

24, CrnoxeHue U BBIYUTAaHUE BEKTOPOB.
YMHOKEHUE BEKTOPA HA YUCJIIO

25. KomrmnanapHbie BEKTOPBI.

26. KomrmnanapHbie BEKTOPBI.

27. Ypoxu 06001eHHS ¥ CUCTEeMaTH3alluN
3HAHUM
I'maBa VII. Meton xoopauHat B
MIPOCTPAHCTBE.

28. KoopauHaTsl TOUKH U KOOPAWHATHI
BEKTOpa.

29. KoopauHaTsl TOUKH ¥ KOOPAMHATHI
BEKTOpa.

30. KoopuHaThl TOUYKH U KOOPIUHATHI
BEKTOpa.

31. KoopuHaThl TOUYKH U KOOPIUHATHI
BEKTOpa.

32. CkansipHO€ MTPOU3BEICHUE BEKTOPOB.

33. CkansipHO€ MTPOU3BEICHUE BEKTOPOB.

34. CkansipHO€ MTPOU3BEICHNE BEKTOPOB.

35. JIBroKeHUS.

36. JIBroKeHUS.

37. Ypoxku 06001IeHHS ¥ CUCTEeMaTH3allUuH
3HAHUM

38. Kontponsnas padora Ne 3

IToBTOpEHME

39. Hrtorosoe nmoBropeHue

40. Hrorosoe nmoBropeHue

41. Htorosoe moBTopeHne

42. Htorosoe moBTopeHne

43. Hrtorosoe moBTopeHne

44, HroroBoe noBropeHune

45. HToroas KoHTpoJbHAsA paboTa
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46.

Hrorosoe noBropenue

47. Hrorosoe noBropenue
48. Hrorosoe noBropenue
49. Hrorosoe nmoBropeHune
50. Hrorooe moBTOpeHUE
ol. Hrtorosoe noBropeHue
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