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PaGouas mporpamma npeamera «MaremaTuka: anreOpa M Hayaia aHaim3a, reoMerpusi» s 11
KJlacca COCTaBJIeHa B cOOTBETCTBHM ¢ DenepaibHbIM roCy1apCTBEHHBIM 00pa30BaTENIbHBIM CTaHIaPTOM
cpenHero obmiero obpazoBanusi (mpukaz MwunoOpHayku Poccum ot 17.12.2012 Ne 413) Ha ocHOBe
MPUMEPHOM OCHOBHOIM 00pa30BaTeIbHON MPOrpaMMBbl cpeaHero obiero odpa3zoBaHus (MPOTOKOI OT 28
utoHs 2016 r. Ne 2/16-3) u Ha OcHOBE TpeOOBaHMIA K pe3yJIbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOU
nporpamMmel - cpefHero obmero ooOpazoBanus MBOY COIII Ne66 r. Ilensst umenu Bukropa
Anexcanaposuya Crykasosa.

[Ipenmer «Matemaruka: aiaredpa u Havajia aHajau3a, FEOMETPHS» U3y4aeTCsl Ha YPOBHE CPEHETO
o0miero o0pa3oBaHus B KauecTBe o0s3arenpHoro nmpeamera B 10-11 kmaccax B obmem oobeme 408 yacoB.

CornacHo yyeOHOMY IUIaHYy Ha U3ydeHuUe mnpeamera «MaremaTuka: anredpa M Hayaja aHajIu3a,
reoMerpusi» B 11 kimacce conuasbHO-3KOHOMUYECKOTO, €CTECTBEHHO-HAYYHOTO U TEXHOJIOTMYECKOTO
npodueit orBoauTcs 204 yaca B roji, U3 pacdyera 6 4acoB B HEJIEIIO.

[Inanupyemble pe3yJbTaThbl 0CBOEHHS YueOHOTo npeamera «MaTeMaTHKA

K Baxkneimmm pe3ynbraTaM 00y4yeHUs] MAaTEMAaTUKH HA YIITYOJIEHHOM YPOBHE CIIEIYIOIINeE:
6 HanpaeieHuu TUYHOCHHO20 PA36UMUSL

. pa3sBUTHE JIOTHUYECKOTO W KPUTUYECKOTO MBILIUICHUS, KYJIbTYphl PEeuYd, CIIOCOOHOCTH K
YMCTBEHHOMY SKCIIEPUMEHTY;

. dopMHupoBaHHE Yy yYAIIUXCS HHTEIUIEKTYAJIbHOM YECTHOCTH M OOBEKTUBHOCTH,
CIIOCOOHOCTH K MPEOI0JICHUIO MBICIIUTEIbHBIX CTEPEOTUIIOB, BHITEKAIOIIUX U3 OOBIICHHOTO OTIbITA;

. BOCIIUTAHHE KAuyeCTB JIMYHOCTH, OOECHEUMBAIOIIUX COLMATIBHYIO MOOMIBHOCTH,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSATEIbHBIC PEIICHUS;

. dbopMUpOBaHHE KauyecTB MBIILICHUS, HEOOXOAUMBIX MJii aJanTalii B COBPEMEHHOM
UH(POPMALIMOHHOM O0IIECTBE;

. pa3BUTHE HHTEpECa K MATEMAaTHIECKOMY TBOPUECTBY M MAaTEMATUYECKUX CIIOCOOHOCTEH;

6 MemanpeomMenHomM HanpageieHuu

. (opMUpOBaHUE MIPEJICTABICHUI O MAaTEMAaTUKE KaK 4acTU OOIEYEIOBEUECKON KYJIbTYpbI, O
3HAYMMOCTH MaTEMAaTHKHU B Pa3BUTHH LUBWIIN3ALUU U COBPEMEHHOTO OOIIIECTBA;

. pa3BUTHE MPEICTABICHUNA O MaTeMaTHKE Kak (opMe ONMHMCAaHUS W METO/AE IO3HAHUS
JNEHCTBUTENBHOCTH, CO3/IaHUE YCIOBUHM ISl IPUOOpPETEHUsS! MEPBOHAYAIBHOTO OIbITA MAaTEeMAaTUYECKOTO
MOJIETTUPOBAHUS;

. ¢bopMupoBaHrue OOMMX CIOCOOOB HMHTEUIEKTYAIbHON JAEATEIbHOCTH, XapaKTEPHBIX IS
MaTeMaTHKH ¥ SBISIONIMXCS OCHOBOW TO3HABATENLHOW KYIBTYpBI, 3HAYMMOM JUIsI pa3iuyHBIX cdep
YEJI0BEYECKON JEATENIBHOCTH;

6 NPeOMemHOM HANPaeIeHUU

. BJIQJICHAE MAaTEeMATHYECKUMHU 3HAHUSIMU U YMEHUSMHU, HEOOXOMMBIMU JIJISI TIPOIOJKECHUS
oOydeHHs B cCTapiiedl IIKOJEe WM WHBIX OOIIe00pa3oBaTENbHBIX YUPEKACHUIX, HU3YUYECHUS CMEKHBIX
JTUCITUTUIAH, TIPUMEHEHUS B TIOBCETHEBHOM KU3HU;

. co3gaHue (¢yHIaMeHTa JUIsi MaTeMaTHYeCKOro pa3BUTHS, (OPMHpPOBAHHS MEXaHHU3MOB
MBIIICHHS], XapaKTePHBIX TSI MATEMAaTHIECKOH e TeTbHOCTH

Ilpeomemmnuie pesynomamaol
BbINyCKHUK HA YIJ1y0J€HHOM YPOBHE HAYYMTCH:

. BBITIOJHATh apU(PMETHYCCKHE JICUCTBHS, COYETas YCTHBIE W TIMCHbMCHHBIC IPUEMBI,
MIPUMEHCHUE BBIYMCIUTEIIBHBIX YCTPONCTB; HAXOAUTh 3HAYCHHS KOPHS HATYPAJTbHOW CTEIICHHU, CTCTICHH C
palroHaIbHBIM  TOKa3aTeneM, Jorapudma, UCHONB3YyS TMPH HEOOXOJAMMOCTH BBIYMCIUTEIBLHbBIE
YCTPOMCTBA; MOJIb30BATHCS OLIEHKOM U MPUKUAKON MPU MPAKTUYECKUX pacyeTax;

° MNPUMCHATE TIOHATHUA, CBA3AHHBIEC C JCJIMMOCTBIO MHCJBIX YHUCEII, IpH PCIICHHUU
MAaTEMAaTHYCCKUX 3a1a4,

° HaxXoJUuThb KOPHU MHOTOYICHOB C OIHOM HepeMeHHOﬁ, packiiagblBaTb MHOI'OYJICHBI Ha
MHOXUTCIIN,

° MMpOBOAUTDH Hp606pa3OBaHI/I}I YHCIOBBIX U 6YKBCHHBIX BBIpa)KeHPIfI, BKIIOYArOIMX CTCIICHU,

paaukanbl, Jorapu@msl U TpUroHOMeTpuueckue (yHKIUHU. Vcronb30BaTh MpHOOpETEHHBbIE 3HAHUS U
YMEHMSI B INPAKTUUYECKOM NEATENbHOCTH M IIOBCEAHEBHOM MXHM3HU I IPAKTHUUECKUX PacyeToOB IIO
dopmynaM, BKIOYas GOpMYJIbl, COAEpIKaIIMe CTENEHH, paJAuKallbl, Jorapudmbl 1 TPUTOHOMETPUUECKHE
GyHKLIMH, TPH HEOOXOAMMOCTH HCIMOJB3YSl CIPaBOYHBbIE MaTEpHUalbl M MPOCTEHIINE BBIYMCIUTEIbHBIE
YCTPOMCTBA;



. OTpeneNiATh 3HaueHHe (YHKIUHU IO 3HAYCHUIO apryMeHTa IpH pPa3IUYHBIX crocobax
3aianusi QyHKITUH;

. CTPOUTH rpadMKu U3yUYCHHBIX (PYHKIIUH, BBITIOJIHATH MPe0Opa3oBaHus TpaduKoOB;
. OTKCHIBATH 10 TpaduKy U 1Mo Gopmylie MOBEACHUE U CBOICTBAa  (DyHKITHIA;
. pemarh ypaBHEHHS, CHCTEMbl ypaBHCHH, HEPABCHCTBA, UCIIOJIb3Yysl CBOMCTBA (YHKIUH |

ux rpaduyeckue npeacraBieHus. Vcrnonp3oBaTh NPUOOPETEHHBIE 3HAHUS M YMEHHS B MPAKTUYECKOM
JEeSITEIbHOCTH M ITOBCEHEBHOM XKU3HM JJIs1 OMMCAHUS U UCCIIEOBAaHUS € MOMOULIbIO (DYHKIMHA peallbHbIX
3aBHCUMOCTEH, MPECTaBICHNUS UX IpadUueCcKy; HHTEPIPETAlUH IPa(UKOB peaIbHBIX MPOLIECCOB.

. HAXOJUTh CYMMY OECKOHEUHO YOBIBAIOIICH reOMETPUIECKON MTPOTPECCUH;

. pelaTh palMOHAIbHBIE, TTOKA3aTeIbHbBIE U JIOTapU(PMUUYECKUE YPaBHEHUS U HEPABCHCTRBA,
UPPALMOHATBHBIE U TPUTOHOMETPUYECKHE YPABHEHUS, UX CUCTEMBI;

. JIOKa3bIBaTh HECIIOKHBIE HEPABEHCTBA;

. pemarh TEKCTOBBIE 3aJladd C IIOMOIIBID COCTABJICHHMS YpPaBHCHHH, W HEPaBEHCTB,
UHTEPIPETUPYS PE3yJbTAT C YUETOM OTPAaHUUYCHUHN YCIIOBUS 3a/1a4u;

. n300pakaTh HAa KOOPJIWHATHOH IJIOCKOCTH MHOXXECTBA PEIICHUA YPAaBHCHUM M HEPABEHCTB
C AByMsI IEPEMEHHBIMH U UX CUCTEM;

. HAXOJWUTh MPUOIMKCHHBIC PEIICHUS YPaBHCHHH M UX CHCTEM, WCIOIB3YS TpadudecKuit
METO/I;

. pemiath ypaBHEHUsS, HEpPaBEHCTBA H CHCTEMBl C NPUMEHCHHEM TrpapuUecKuX
MPEJICTaBICHU, CBOMCTB (PYHKIIUNA, TPOU3BOTHOM;

. UCIIONIb30BaTh TNMPHOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTUYECKOH NEATEIbHOCTH U
MTOBCETHEBHOM KU3HHU VISl IOCTPOCHUS U UCCIICIOBAHUS IMPOCTEHIIIMX MaTEeMaTUUECKUX MOJICIICH;

. pemarh MpocTedITMe KOMOWHATOPHBIE 3aJladyd  METOJOM Iiepebopa, a Takke C

UCTIOJIB30BaHUEM H3BECTHBIX (opmyl, TpeyroipHuka [lackams; BeMHCIATH KOd(PPHUIMEHTH OHHOMA
Herorona no ¢opmysie u ¢ ucnoab3oBaHueM TpeyrosibHuka [lackans;

. BBIUUCIIATh, B NMPOCTEHIINX CIIydasX, BEPOATHOCTH COOBITUI Ha OCHOBE IOJICUETa 4Hcia
ucxonoB. Mcrnonb3oBaTh NpUOOpPETEHHBbIE 3HAHMSA W YMEHHMs B IPAKTHUUECKOW JESTENbHOCTH U
IIOBCEHEBHOM JKM3HU Ul QHAIM3a PEajbHBIX YMCIOBBIX JAHHBIX, IIPEICTABICHHBIX B BUJAC AUArpaMM,
rpaduKOB; JUIsl aHAJIM3a HHPOPMALIMU CTaTUCTUYECKOTO XapaKTepa;

. pacrmo3HaBaTh Ha 4YepTeXKax M MOJENSAX MPOCTPAHCTBEHHbIE (POPMBI, COOTHOCHUTH
TpeXMepHbIE OOBEKTHI C UX OMUCAHUIMHU, U300pAKECHUSIMH,

. ONHUCBHIBATh B3aMMHOE pACIIOJIOKEHUE TMPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXJEHHUSI 00 3TOM PACIIONOKECHHH;

. aQHAJTM3UPOBATh B TMPOCTEHINIMX CIy4asX B3aMMHOE PAacCMOJIOKEHHE OOBEKTOB B

IMPOCTPAHCTBE; O I/I306pa)KaTb OCHOBHBIC MHOTOI'PAHHHUKHW W KPYIJIBIC TCJId; BBIMIOJHATH YCPTCKU I10
YCJIOBUSAM 3aJia4;

. CTPOUTH MpOCTEHIINE cedeHUs Ky0a, IPU3Mbl, TUPaAMU/IbI;

. pelaTh MIAHUMETPUYECKUE U IIPOCTENIINE CTEPEOMETPUUECKHUE 3aauld Ha HaXOXIACHHE
reoMEeTPUYECKUX BEIUYUH (AJIUH, YIIIOB, IJI0IIaAeH, 00beMOB);

. UCIOJIb30BaTh MPU PEIICHUHM CTEPEOMETPUUYECKUX 3aJad IJIaHUMeTpudeckue (akTbl U
METO/IBI;

. IIPOBOAMTH JI0KA3aTEIbHBIE pPACCYXACHHS B XOJE€ PEIIECHUS 3a/lady;UCIOIb30BaTh
pUOOpPETEHHbIEC 3HAHUS U YMEHUS B IPAKTHUECKOH €ATE€IbHOCTU U MIOBCEHEBHON MKU3HU JJIS:

. uccienoBaHusl (MOJENIMPOBAHMS) HECIOXKHBIX MPAKTUUECKUX CUTyallud Ha OCHOBE
M3YYEHHBIX (DOPMYII U CBOMCTB QUryp;

. BBIUKCJIEHHS] 00bEMOB U IIOMIAAEH MOBEPXHOCTENW MPOCTPAHCTBEHHBIX TeJ MPH pPEIICHUN

NPaKTUYECKUX 3a/1a4, UCTIONIb3YS MPU HEOOXOJUMOCTH CIPAaBOYHUKHU M BHIUMCIIUTENIBHBIE YCTPOICTBA.
BpinycKHUK HA yIiiy0JIeCHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUThCSH:

° CBO60}1HO ONneprupoOBaTh YUCIIOBBIMHU MHOXKCECTBAMU IIPpHU PCIICHHUU 3a1a4,

° MMOHUMATh IMPUYIHUHBI U OCHOBHBIC UACHU PACIIUPCHUA YU CIIOBBIX MHOXKCCTB,

° BJIaACTb OCHOBHLIMU MMOHATUAMHA TCOPUU ACIUMOCTH IPHU PCIICHUU CTAHAAPTHBIX 3a1a4

° AMETh 0a30BBIE MPEACTAaBICHUA O MHOXKCCTBC KOMITJICKCHBIX YUCCIT;

° CBO60I[HO BBITIOJIHATH TOXKIACCTBCHHBIC Hp606pa3OBaHI/IH TPUTOHOMCTPUYCCKUX,

Jorapu()MHUIECKUX, CTETICHHBIX BBIPAXKEHUH;
. BIageTh hopmysoit OnnoMma HeroToHa;



° MNPpUMCHATH TIPU PCHICHUMU 3ada4 MHOI'OYWICHBI C IIGfICTBHTGJIBHBIMH n 1ICiIbIMHU

Kod(purmenTamu;

. BJIAJICTh MOHATHSAMHU MPHUBOJAUMBIA W HEHPUBOJUMBIA MHOTOWIEH M TPUMEHATh WX IPH
pellIeHNH 3a1ad;

® CBOGOI[HO ONpCACIIATL  THUIL )41 BLI6I/IpaTB MCTOJ  pCHICHUA IIOKa3aTCIbHBIX u

jgorapu(pMHUUECKUX ypaBHEHUH W HEPaBEHCTB, HPPALMOHATIBHBIX ypaBHEHUH U HEPaABEHCTB,
TPUTOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;

. CBOOOJIHO pelIaTh CUCTEMBbI JIMHEHHBIX YPaBHEHUH;

. pelaTh OCHOBHBIE TUIIbl YPAaBHEHUI U HEPABEHCTB C I1apaMETPaMu;

. BJIAJCTh IOHATUAMHU BTOpas IPOU3BOJAHAS, BBIIYKIOCTh Ipaduka (YHKIHH M YMETb
UCCIIeIOBATh (DYHKIIMIO HA BBITYKIIOCTh

. YMETb IPUMEHATh METOJ, MATEMAaTUYECKON NHIYKIINH;

. YMETb IPUMEHATH NpUHLUN J(MUpHUXJIE IpU pEeLICHUH 3a/1a4

. Hmets npencraBieHne 00 akCHOMaTHYECKOM METOJIE;

. BJIQ/IETh IOHSATUEM F€OMETPUUECKUE MECTA TOUYEK B IIPOCTPAHCTBE U YMETh MPUMEHSATh UX
JUIS pEILICHUs 3a/]a4;

. YMETb NPUMEHATh JUIS PELIEHUs 3aJad CBOICTBA IUIOCKUX W JIBYTPaHHBIX YIJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMbBI KOCUHYCOB M CUHYCOB Ul TPEXTPAHHOTO YIJIa;

. BJIQ/IETh TOHSATUEM MEPIEHIUKYJISIPHOE CEUEHUE NMPU3MBl U YMETh NPUMEHSTH €ro IMpU
pEILIEHNN 3a]a4;

. UMETh NPEJCTABIEHUE O JBOMCTBEHHOCTH NPABUIbHBIX MHOIOI'PaHHUKOB;

. BJIAJIETh NTOHATUAMH LEHTPAIbHOE U NapaJIJICIbHOE IPOEKTUPOBAHNE U IPUMEHSTH UX IPU
IIOCTPOEHUHN CEYEHUN MHOTOI'PAaHHUKOB METOJIOM IIPOEKIMH;

. MMETBH MIPECTABICHUE O PA3BEPTKE MHOIOIPAHHUKA U KpaTYalIlIEeM IIyTH HAa IIOBEPXHOCTH
MHOTOTpaHHMKa;

. MMETH MPEICTABICHUE O KOHUYECKUX CEUYCHUSX;

. UMETh TIPEJICTABICHUE O Kacarommxcs chepax M KOMOWHAIMM TeJ BPALICHUS U YMETb
IIPUMEHATH UX IPU PELICHUU 3a/1ay;

. NPUMEHSTH MIPH PEIICHNUH 33124 (POPMYITy PacCTOSIHUS OT TOYKH JI0 IIOCKOCTH;

. HIPUMEHSTh TEOPEMbI 00 OTHOIIEHUSIX 00BEMOB MPH PEIICHUH 3a/1a4;

. OPUMEHSTh MHTETpajl [Ulisl BBIUMCIEHHUS OOBEMOB M MOBEPXHOCTEH Tel BpalleHus,
BBIYUCIIEHUSI IIJIOIAIU cheprueckoro nosca 1 oobema apoBoro cios;

. UMETh MPEACTABIEHUE O JABWKEHHUSIX B IPOCTPAHCTBE: NapajuIeIbHOM IEPEHOCE,

CUMMETPUN OTHOCHUTENBHO IIJIOCKOCTH, LEHTPAJIbHOH CHUMMETPHH, IOBOPOTE OTHOCHUTEIBHO IPSAMOI,
BUHTOBOW CUMMETpPUHU, IPe0Opa30BaHUU MO00Us, YMETh IPUMEHATh UX NP PELICHUN
3az1ay;

. MMETh MPEJCTABIICHUE O IJIOLIaI OPTOTOHAILHOM MPOEKIINH;

. UMETh TPEACTABIECHUE O TPEXTPAaHHOM M MHOIOIPDAHHOM YIJIE M NPUMEHSTh CBOMCTBA
IUIOCKUX YTJIOB MHOTOTPAHHOTI'O YIJIa IIPH PEIICHUH 3a]1a4.

Conepxanue y4eOHOro npeamera
11 knace

DyHKUIMH U UX rpapuku

OnemeHnTtapHble pyHKIMK. MccnenoBanre GyHKIUN U MOCTPOEHUE UX IPadUKOB AJI€MEHTAapPHBIMU
metonaMu. OCHOBHBIE CITOCOOBI MpeoOpa3zoBanus rpadukoB. I'paduku QyHKIHUHI, coaepxKamux MOTyIIH.
['paduku cIOKHBIX (QYHKITHIA.

IIpenen pyHKUMH U HENPEPLIBHOCTH

[Tonstue npenena gynkuuu. OIHOCTOPOHHUE TMpeAeNbl, CBOMCTBa mpeaenoB. HempepbiBHOCTH
¢yHKLIMI B TOUKe, HA MHTEpBaJe, Ha OTpe3Kke. HempepbIBHOCTh 37eMeHTapHbIX (QyHKUUi. Pa3pbiBHBIE
byHKINY.

OopatHbie pyHKUMHU

[Tonarue obpatHO# ¢yHkuMU. B3aumHO oOpatHble (yHKIMH. OOpaTHBIE TPUTOHOMETPUUECKHE
GyHKIHH.

KoopauHatbl TOYKHM M KOOPAMHATBHI BEKTOPOB mNpocrpaHcTBe. [IBumkeHus. lIpsamoyronpHas
CHUCTeMa KOOpAMHAT B MpocTpaHCTBe. PaccTosHuMe MeXIy TOYKaMu B MpPOCTpaHCTBE. BekTopsl B
npoctpaHcTBe. [[nuHa Bekropa. PaBeHCTBO BekTOpoB. CIll0KEHHE BEKTOPOB. Y MHOMKEHUE BEKTOpa Ha
yncno. Koopaunate! Bektopa. CkanspHoe Mpou3BeIeHHE BEKTOPOB.



IIpousBoaHas

Ilonsatue npowmsBomnou. IIponmsBomHas CyMMBI, pa3HOCTH, IPOU3BENCHUS M YacCTHOIO JBYX
byakumii. HenpepblBHOCTH  (PYHKIIMH, HWMEOIMHUX MPOM3BOAHYIO, auddepennuan. I[IpousBoaHbie
sneMeHTapHbIX QyHKuui. [IponsBoanas cnoxnoil pynknun. [IponsBonHas o6paTHOi QyHKIHH.

IIpumeHenune Npou3BOAHOM

MakcumyM ¥ MHHUMYM (yHKIuH. YpaBHeHue KacarenbHOH. [IpuOIMKeHHBIE BBIYMCICHUS.
Teopemsl o cpennem. Bozpactanue u yosiBanue QpyHkiuii. [Ipor3BoaHbIe BRICIIUX TOPSAKOB. BrinmykiocTs
rpaduka GyHKIHH. DKCTpeMyM QYHKIMH ¢ STUHCTBEHHOW KPUTHIECKON TOYKOM. 3a1auu Ha MAKCUMYM U
MUHUMYM. AcuMnToThl. poOHo-nmuHeliHas Qynkius. [loctpoenue rpadukoB GyHKIIUNA ¢ TPUMEHEHUEM
IIPOU3BOJHOM.

uauHap, KOHYC, AP

OcHoBHBIE 3JIeMEHTHl cdepbl W mapa. B3auMHoe pacnosnokeHue c@epsl U IIIOCKOCTH.
MHororpaHHukH, BMcaHHble B chepy. MHOrorpaHHUKH, OMUCaHHbIEe OKOJIO cdepbl. Llumuuap u KoHyc.
@urypsl BpalleHus

IlepBooOpa3Hasi U MHTErpa

[lonatue mepBooOpa3zHOW. 3aMeHa MEPEeMEHHOW W WHTErpUpoBaHWME TO dYacTsaMm. llmomans
KpUBOJIMHEHHOM Tparnenuu. OnpeneneHHbll uHTerpan. [lpubnmkeHHOE BBIYUCICHHE OIpPENEICHHOTO
unterpasia. @opmyna Herorona - JleliOnuna. CBoiicTBa ompeaeneHHbIX uHTerpaioB. Ilpumenenue
OTIpe/IeIEHHBIX WHTErPAlOB B T€OMETpUYECKUX U (u3nueckux 3anavax. [lonstue auddepeHunaibHOro
ypaBHEHHs. 3a7a9u, MPUBOSIIUE K MU (HEepeHIINATEHBIM YPAaBHEHUSIM.

O0beM ¥ 10 IOBEPXHOCTH

[TonsTe obvema u ero cmoiicTBa. OOBEM HHMIWHAPA, MPSIMOYTOJBHOTO IMapajuieyienuIena u
npusmsbl. [Ipunnun KaBansepu. O6bem nupamuipl. O6beM KOHyca M yceueHHOro konyca. O0beM 1iapa u
ero yacteil. [lnomane NoBEpXHOCTH MHOTOIPAaHHUMKA, LIUJIMH/Ipa, KOHYCa, YyCEUeHHOro Konyca. [lnomans
MIOBEPXHOCTHU LIapa U €ro 4yacTeu. PaBHOCHIIBHOCTH YPABHEHMII U HEPABEHCTB

PaBHOCUIIbHBIE Tpe0Opa30oBaHMsl YPAaBHEHUI U HEPABEHCTB

YpaBHeHusI-CIIeICTBUAS

[lonsiTue  ypaBHeHuUs-cieACTBUS. Bo3BeneHue ypaBHEHMsI B YETHYIO  CTEIEHb.
[TorenuupoBanue norapugmuueckux ypaBHeHui. [IpuBeneHHe MOJOOHBIX WIEHOB YpaBHEHUS.
OcBoboxieHne yYpaBHEHUS  OT 3HameHarens. [Ipumenenue norapuMuyecKux,
TPUTOHOMETPHUUYECKUX U IPYTuX (popmyi.

PaBHOCH/ILHOCTH YpaBHEHUI M HEPABEHCTB CHCTEMaM

Pemenne ypaBHeHuit ¢ momotipsto cucteM. Y paBHenus suaa f(a(x)) = f( (x)). Pemenue nepaBeHcTB
¢ nomo1upto cucreM. HepaBenctsa Buaa f(a(x)) > f(B (x))

PaBHOCHIBHOCTH YPAaBHEHHMI HA MHOKECTBAX

Bo3Benenne ypaBHEHUS B UETHYIO CTElEHb. YMHOXXEHHE YpaBHEHHMs Ha (YHKIUIO.
JlorapugmupoBaHue M TMOTEHLUPOBAHHE YpPAaBHEHHH, MpHUBEJEHHE MOJOOHBIX UJIECHOB, NPHUMEHEHHE
HEKOTOPBIX (POPMYIL.

PaBHOCH/IBHOCTH HEPABEHCTB HA MHOKECTBAX

Bo3Benenne HepaBeHCTBA B YETHYIO CTENEHb W YMHOKEHHE HEpPaBEHCTBA Ha (YHKIMIO,
HNOTEHIMPOBAaHUE JIOTapU(PMUYECKMX HEpaBEHCTB, MPHUBEJCHHE MOJOOHBIX UJIEHOB, INPHUMEHEHHUE
HEKOTOpBIX Gpopmyi. Hectporue HepaBeHCTBa.

MeToa npoMeKYTKOB 1JIs1 YPABHEHHH U HEPABEHCTB

VYpaBHEeHMS U HEPABEHCTBA C MOJYJIIMUA. MeTo MHTEPBAJIOB AJIl HEPEPHIBHBIX (PYHKIINUH.

Hcnosb3oBanue cBOMCTB QyHKUMI NPU PeLICEHUH YPABHEHHH U HEPABEHCTB

Hcnonp3oBanue obacteil CylecTBOBaHMsl, HEOTPULIATETbHOCTH, OTPAHUYEHHOCTH, MOHOTOHHOCTH
U SKCTPEMyMOB (DYHKIIMH, CBOMCTB CHHYCA M KOCUHYCA MPH peIlIEHHH YPaBHEHUI U HEPABEHCTB.

CucreMbl ypaBHEeHHMH C HECKOJIbKUMM HEU3BECTHBIMU

PaBHOCMBHOCTE cucteM. Cucrema-ciencTBue. MeTon 3aMeHbl HEM3BECTHBIX. PaccyxieHus c
YHUCIIOBBIMU 3HAYEHHSIMH IPH PEIIEHUU CHCTEM YpaBHEHHH. YpaBHEHHs, HEPABEHCTBA U CHCTEMbI C
napamMeTpaMu Y paBHEHMsI, HEPABEHCTBA U YPABHEHUS C IApaMETPOM.

IloBTOpPEHME
[TapannenpHOCTh M NEPNEHIUKYISIPHOCTD B IPOCTPAaHCTBE. PelieHrie MHOTOTpaHHUKOB M TEJI BPALLCHMUSL.
Haxoxxnenne tuiomagel moBepXHOCTEH W 00beMoB Ten. BekTtopHas reomerpus. Pemenue
TPUTOHOMETPUUYECKHUX, ITOKA3aTENbHBIX, JOrapUPMHUECKUX YypaBHEHHUH, HEPABEHCTB M HX CHUCTEM.
[IpousBoaHas u nepBooOpasHas. ccnenoBanue GyHKIIHMA.



Temarnueckoe miiannposanue 11 kiaace

Ne ypoka Koxa-Bo
Coaepxxanue MaTepuajia
4acoB
1. OyHKIUHT U UX TpapuKu 9
2. [Ipenen pyHKIMU U HENPEPHIBHOCTD 5)
3. Ob6parnble QyHKIIH 6
4. Meroa koopAuHAT B IPOCTPAHCTBE. J{BHKECHUS 15
5. [IpousBoaHas 11
6. [IpumeneHne mpou3BOIHOM 16
7. [{unuHap, KOHYC, Wap 17
8. ITepBooOpasHast 1 HHTETpaI 13
9. OO0bemsbl Ten 22
10. PaBHOCWIBHOCTD ypaBHEHUIN U HEPABEHCTB 4
11. YpaBHEHHUSI-CIICCTBUS 8
12. PaBHOCUIIBHOCTD YpaBHEHUI U HEPABEHCTB CUCTEMAM 13
13. PaBHOCWIIBHOCTD ypaBHEHUI HA MHOKECTBAX 8
14. PaBHOCHIIBHOCTH HEPABEHCTB HA MHOYKECTBAX 7
15. Meroa npoMexyTKOB Ul YPABHEHUI U HEPABEHCTB 4
16. HecranaapTHble METO/IbI PELICHUs] YPABHEHUIN U HEPABEHCTB 5
17. Cucrtembl ypaBHEHU ¢ HECKOJIBKUMH HEU3BECTHBIMU 8
18. YpaBHEHHs1, HEPABEHCTBA U CUCTEMBI C TapaMETPOM 4
19. [ToBTOpEeHME Kypca MaTeMaTUKH 29

Hroro:
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