HOACHUTEJIbBHAS 3AIINCKA

[Iporpamma pazpaboTana Ha OCHOBE:

- ®enepanpHoro 3akoHa «O0 obpasoBanuu B Poccuiickoit @enepanym» ot 29.12.2012r. Ne273-D3;

- [Ipukasza MunucrepctBa oOpa3oanus u Hayku PO ot 17 mast 2012 1. Ne413 «O0 yrBepxkaeHNU (enepabHOTO roCy1apCTBEHHOTO 00pa30BaTEeIbHOTO
CTaHJapTa CPEAHEro oOLIeT0 00Pa30BaHUDY;

- [Iporpammer JI.C.Artanacsn, B.®.byty3oB, C.b.Kagomues, JI.C.Kucenéra, 3.1 .ITo3ansk. «Maremarnka: anredpa v Hadana MaTeMaTH4ecKoro aHaju3a,
reomerpus. 10-11 kmaccer» ba3osslit ypoBeHs. COOpHHK MpuUMepHBIX pabounx nporpamm. 10-11 ximaccer: yued. mocodue 1t o0meodpa3oBaT. OpraHH3aIHind:
0a3oBbIii U yrayou. yposuu / [cocT. T. A. Bypmuctpoga]. — 4-¢ uzn. — M.: [Ipocsemienue, 2020.

Anrebpa u Hayayia Matremarudeckoro ananusa 10-11 kmaccst aBTopsl: FO.M. Konsrun, M.B. Tkauésa, H.E. ®énoposa, M.U. 1labynun (Anredpa v Havyana

MaTeMarndeckoro aHanmmza. CoopHuK padounx mporpamm. 10-11 kmaccer. @I'OC/coct. T.A. Bypmuctposa - M.: IIpocBemenue, 2018, ¢ yueToM mIIaHUPyeMoro K
UCIIOIb30BaHUIO

YMK 0.M. Komsirun, M.B. Tkauépa, H.E. ®énoposa, M.1. llabynun
[Iporpamma anreOpa M Havana MaTeMaTHYECKOTO aHAJIM3a paccuuTaHa Ha peanu3aimio 3a 204 waca, u3 vux: 10kmacc - 102 gacoB (3 waca B Henmemo, 34
yuebHble Henenn), 11 kiace - 1024acoB (3 yaca B Henento, 34 yueOHbIE HEJENHN).
I'eomerpus u3 Hux: 10xmacc - 68 yvaca (2 vaca B Hememo, 34 yuebnsie Hemenn), 11 kmace — 68 yaco (2 yaca B Hemenro, 34 yueOHbIC HECTN).

Yuebnuk JI.C. Atanacsa, B.®. byry3os, C.b. Kagomnes u np. Maremartuka: anreOpa u Hadajga MaTeMaTHYECKOTO aHanm3a, reomerpus. ['eomerpus. 10-11 kmaccst
(6a30BbIit 1 yrITyONEeHHBIH YPOBHH).

N3yueHne MaTeMaTUKHU B CTapIIeH MKOJIe JaéT BO3MOXKHOCTh TOCTHKCHHS 00YUAIOIUMUCS CIICIYIOIIUX PE3yJIbTaTOB
JIUYHOCHHbLE;
e chopMHUpPOBaTH MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;, KPUTHYHOCTH MBIIUICHUS, YMEHUE
pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHNS, OTIIMYATh TUTIOTE3Y OT (DaKTa;

® TOTOBHOCTH M CIIOCOOHOCTE BECTH Juajor ¢ ApyruMu JIFOJAbMH, 1OCTUT'aTh B HEM B3aMMOIIOHMMAaHUs, HAXOAUTh O6IlII/Ie SN U COTPYAHUYIATHIAJIA UX
JOCTHIXKCHUA,

e chOopMHPOBATh HABBIKU COTPYJHHUYECTBA CO CBEPCTHUKAMH, IETHMH MIIQ/IIIIETO BO3paCTa, B3pOCIBIMU B 00pa3oBaTeIbHOM, 00IIECTBEHHOOIE3HOH,
y4e0OHO-HMCCIeI0BaTENbCKOM, MPOSKTHOM M JPYTUX BHIAX JIEATENBHOCTH;

® TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIe caM000Opa3oBaHMIO, Ha POTSHKEHUU BCEW )KM3HU; CO3HATEIIbHOE OTHOIICHHUE K
HENpepHIBHOMY 00pa30BaHMIO KaK yCIOBUIO YCHEITHON NMPO(eCCHOHAIbHOM 1 OOIIECTBEHHOH IESTEIbHOCTH;

e chOopMHPOBATH ICTETHYECKOE OTHOILICHUE K MUPY, BKIIIOYAsl 3CTETHKY ObITa, HAYYHOI'O M TEXHUYECKOTO TBOPUYECTBA;

e copMHPOBaTH OCO3HAHHBIN BEIOOP OyayIell mpodeccuu 1 BO3SMOXKHOCTh pealin3aliii COOCTBEHHBIX )KU3HEHHBIX TJIAHOB; OTHOLICHHUE K
npodecCHOHAIBHON IEATENTbHOCTH KaK BO3MOXKHOCTH yYacTHUs B PEILICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAMOHAIBHBIXIIPOOIIEM;

Memanpeomemuoie:

®  yMETh CAMOCTOSITENILHO ONPEAEIISAT IS CBOETr0 00YUYEHUs, CTaBUTh 1 (DOPMYIIMPOBATH JUIs ceOsl HOBBIE 32/1a41 B Y4&0€ U M03HABATEITBHOM
JIeSITEIbHOCTH, Pa3BUBATh MOTHUBEI 1 MHTEPECHI CBOEH MO3HABATEIHLHON A TETFHOCTH;

®  yMeTb CaMOCTOSTENBHO IIAHUPOBATh MYTH JOCTIKEHHS LIeJiei, B TOM YHclie albTepHATUBHBIE, OCO3HAHHO BBIOMPaTh Hanboee 3 (heKTHBHBIECTIOCOOBI
penieHus: yueOHbIX U TIO3HABATENbHBIX 3371a4;

® yMETb COOTHOCHUTH CBOU ACUCTBUS C IJIAHUPYEMBIMH Pe3yIbTaTaMH, OCYIIECTBIATH KOHTPOIb CBOEH NEATEIHHOCTH B MIPOIECCE JOCTHKEHUAPE3yIbTaTa,

OTIPEIENIATE CIIOCOOBI ACUCTBHUI B paMKax NpeAoKeHHBIX YCIOBUH 1 TpeOOBaHUH, KOPPEKTUPOBATh CBOU ACHCTBHS B COOTBETCTBUU C U3MEHSIOLIEHCS
CUTYyaluei;



®  yMETh OIICHUBATH MPABIILHOCTH BBITOTHEHUS Y4eOHO 33a]1au, COOCTBEHHBIE BO3BMOXXHOCTH €€ peIICHUS;

®  OBJIJIETh OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH, TIPUHATHUS PEIICHUN U OCYIIECTBICHUS OCO3HAHHOTO BHIOOPA B YUeOHOMW M MMO3HABATEIILHOM
JIeSITeIIbHOCTH;

®  yMETh MPOJYKTHBHO OOIIATHCS W B3aUMOJCHCTBOBATH B IPOIIECCE COBMECTHOM JIEITENEHOCTH, YUYUTHIBATH TIO3UIMH JAPYTHX YIACTHUKOB
JeATeTLHOCTH, ((HEKTUBHO pa3peniaTh KOHPIUKTHI,

® OBJIaACTh HABBIKAMH HOSHaBaTeJ'IBHOﬁ, y‘Ie6HO-HCCJ’IeI{OBaTeJ'IbCKOfI n HpOGKTHOﬁ ACATCIIbBHOCTH, HAaBBIKAMU PA3pPCIICHUA r[p06neM; CIIOCOOHOCTH
1 TOTOBHOCTH K CAMOCTOATCIIbHOMY INOMCKY MCTOJOB PCUHICHUSA IMPAKTUYCCKUX 3a/]ad, MIPUMCHCHUIO PA3JIMYHBIX MCTOAOBIIO3HAHU A,

npeomemmbie:

e c(HOpPMHUPOBAHHOCTh MPEJACTABICHUI 0 HEOOXOIMMOCTH JI0KA3aTEIbCTB IPH 00OCHOBAHUY MaTEMATHUYCCKUX YTBEPKIACHUN U POJIU
aKCHOMATHUKH B MIPOBEACHUN JISyKTUBHBIX PACCYKICHUI;

e c(HOpPMHUPOBAHHOCTH MOHATUHHOIO alapaTa o OCHOBHBIM pa3jieliaM Kypca MaTeMaTHKH; 3HAaHUI OCHOBHBIX TeOpeM, (hOPMYJT M YMEHHS UXTIPUMEHSTh;
YMEHHS JOKa3bIBATh TEOPEMBI M HAXOAUTh HECTAHJAPTHBIC CIIOCOOBI pEeIIeHus 3a/1a4;

e c(hopMHPOBaHHOCTH YMEHU MOJIEIINPOBAThH PealbHBIE CUTYaIllH, HCCIIEI0BATh IOCTPOCHHBIE MOIEIH, HHTEPIPETUPOBATH ITOTYICHHBINPE3yIbTAT;

e c(hopMHPOBaHHOCTD MPECTABICHUI 00 OCHOBHBIX TOHATHIX MAaTeMAaTUIECKOTO aHAIN3a U X CBOWCTBAaX, BIaJ[eHUE YMEHHEM
XapaKTepH30BaTh MOBeJACHUE (YHKIIHIA, UCIIOIb30BAHUE MTOTYYCHHBIX 3HAHUH JUIs OTIMCAHUS U aHAJIN3a PealbHBIX 3aBUCUMOCTEH;

® BJAQJICHUC YMCHUSMU COCTABIICHUS BEPOSTHOCTHBIX MOJICJICH 110 YCIOBHUIO 33J[a4i M BBIYMCIICHHS BEPOSITHOCTH HACTYIUICHUS! COOBITUH, B TOMYHUCIIE C
MpUMEHEHUEM (POPMYIT KOMOMHATOPUKHA U OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEH; UCCIICIOBAHUS CITyYalHbIX BEJIMYHMH 10 UX PACIIPEICIICHUIO.

IlnanupyemMbie pe3yJbTaThl OCBOCHUS YUEOHOTI0 MpPeIMeTa MaTeMAaTHKA.
AJure0pa 1 HayYaJIa aHAJIN3A.

Yu 1 BLIDAKEHUS
Yuyenuk Hayuurcs

-cBOOO/IHO ONEPUPOBATH MOHATHAMHU: HATYpPAJIbHOE YUCIIO; JETUMOCTD YHCEIl, OOBIKHOBEHHAS U IECSITUYHAS IpOOb, palliOHAJIbHOE U UPPALMOHAIBHOE YUCIIO,
KOPEHb CTEIEHN N,

- OIIepUPOBATH MOHATUAMH JIOTapH(PM, TPUTOHOMETPHYECKAsT OKPY>KHOCTb, PaluaHHas U TPaJyCHAs Mepa yria, CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YTJIOB
MMEIOINX POU3BOJIBHYIO BETUUNHY, YHCTIa € U I,

-BBITIOJIHATH apu(METHIECKHE JEUCTBUS C HENBIMHU U PAIlHOHAIHHBIMHI YHCIIAMH, COYETasi YCTHBIE U TUCHbMEHHBIE IPUEMBI.

-CpaBHUBATh PAIlMOHAIBHBIE YUCIIA MEXTY CO00M; CPAaBHUBATH C PAllMOHAIHFHBIMHU YMCIIaAMU 3HAYEHHUS IEJIbIX CTETIeHEH Yncell, KOpHEH HaTypaTbHON CTETIEHHU U3
YHCcell, TIOrapu(pMoB YncIa B POCTHIX CIAyHasIX;

-BBITIOJIHATH HECJIOXKHBIE MPEO0OPA30BaHUS YMCIOBBIX BEIPRKEHHM, BRIPAXKCHUH COJIEPKAIIIX CTETICH! YHCEel, KOPHHU U3 YUCET, JIorapu(Mbl YUCEI.
-M300pakaTh TOUYKAMH HA KOOPJIMHATHOW MPSIMOM TeJIble ¥ PallMOHANBHBIC YUCIIA, [IENIbIe CTeTIEHH YHCell, KOPHU HATYpalbHON CTETICHN U3 YHCEI, JIOTapu(MBbI
YHCell,

-BBINIOJIHATE HECJIOXKHBIE TPE0Opa30BaHusl LEJIbIX U APOOHO- pallMOHATILHBIX OyKBEHHBIX BBIPKEHUII;

-I0Ka3bIBaTh U UCIOJIb30BATh IPHU3HAKH JETUMOCTH, CYMMBI M TPOU3BEICHUS NPH BHITIOJIHEHUY BBIYUCIICHUH U pELIEHNH 3a7ad;

-BBITIOJIHATE BBIYMCIICHUS U TPeoOpa30BaHusl BRIpaKEHUH, COlEpKAINX NeHCTBUTEIbHBIE YKCia, B TOM YUCIIE KOPHU HATYpPAIbHBIX CTETICHEH;

-BBIIIOJIHATh CTaHIAPTHBIC TOXKIECTBEHHBIE ITPe00pa30BaHUs TPUTOHOMETPUUECKHUX, JIOTapu(MUUECKUX, CTEIICHHBIX, HPPALlMOHAIBHBIX BEIPA)KEHHH.

Yuenuk MOJIYYHUT BO3MOKHOCTb HAYUUTHCH



-CBOOOJTHO OTIEpHUPOBATH YHUCIOBBIMA MHOXXECTBAMH TIPH PEIICHUH 3a/1aY;

-CBOOO/THO BJIQ/ICTh IOHATUSAMH TEOPUH JCTUMOCTH IIPH PEIICHUU CTaHAAPTHBIX 33]1a4

- CBOOOTHO BBIMOJIHATH TOXJAECTBEHHBIC TPEOOPa30BAHUS TPUTOHOMETPUIECKUX, JTOTapU(PMUICCKIX, CTSIICHHBIX BBIPAXKCHHIA;
-BIIafeTh popmyoii OnHnoma HeloToHA;- IMETh 0a30BbIe MPEACTABICHHS 0 MHOXKECTBE KOMIUICKCHBIX YHCE

YpapueHus 4 HePABCHCTBA

Y4yennk HayuuTes

-CBOOO/IHO OIIEpPUPOBATh NOHATHAMU: YPAaBHEHNE, HEPABEHCTBO, PABHOCWIIBHOCTH YPaBHEHHsI M HEPAaBEHCTBA, PABHOCUJIbHBIE IPEOOPA30BAHNUS YPAaBHEHUH.
-pemaTh pa3Hble BUIbl YPABHEHUN 1 HEPABEHCTB U UX CHUCTEM, B TOM YHCJIC HEKOTOPBIE YPABHEHUs TPETHEH U YETBEPTOIl cTeneHu, APOOHO- palllOHAIbHbIE U
UppaLMOHAIbHBIC.- OBJIAIETh OCHOBHBIMH THIIAMH ITOKA3aTEIbHBIX, JOrapu()MUUECKUX, UPPALMOHAIBHBIX, CTEIICHHBIX YPAaBHEHUH 1 HEPAaBECHCTB M CTAaHJAPTHBIX
METOJaMH UX pEelIeHUH U MPUMEHATh UX IPU PELICHUH 3ajay;

- IpUMEHATH TeopeMy besy k perenuro 3agay;

- IPUMEHSTH TeopeMy Buerta /i penieHust HeKOTOPBIX YpaBHEHHM CTETIeHH BBIILE BTOPOIi;

- HOHHMATh CMBICJ TEOPEM O PaBHOCHIIBHBIX M HEPAaBHOCHIIBHBIX IPE0OPA30BaHMAX YPABHEHUI U YMETh UX J10Ka3bIBaTh;

-BIIQIETh METOJJAMH PEIlICHHS YPaBHEHUI, HEPABEHCTB U X CUCTEM, YMETh BEIOUPATh METO/] PELICHNsI 1 00OCHOBBIBATH CBOI BHIOOD;

-HCIOJIb30BATh METO]] UHTEPBAJIOM JIJIsl PELICHUSI HEPABEHCTB, B TOM YHCIIE IPOOHO- PAllMOHATIBHBIX M BKIIFOUAIOMINX B ce0sl MPPaIMOHANBHBIC BBIPAKCHUS;
-pemaTh anreOpandeckrue ypaBHEHHS M HEPAaBEHCTBA M MX CUCTEMBI C IapaMeTpaMy alreOpandecKuM U rpaduuecKuM METOAaMu;

- BJIaJIETh Pa3HBIMU METOJIaMH 10Ka3aTeIbCTBAMHI HEPABCHCTB;

- pemaTh ypaBHEHHUS B IIEJIbIX YHCIAX;

-M300pakaTh Ha MJIOCKOCTH MHOKECTBA, 331aBaEMbl€ YPaBHEHUSIMH, HEPABEHCTBAMHU M X CHCTEMaMU;

-CBOOO/THO MCIIOIB30BaTh TOKIECTBEHHBIE MTPe0Opa30BaHNs IPU PELICHUH YPaBHEHUH U CHUCTEM YPaBHEHUH.

Y4eHHK MOJYYUT BO3MOKHOCTh HAYYUTHCH

-CBOOOIHO ONPEIeNISITh TUIT M BRIOUPATh METOA PEILICHNUS] TOKA3aTENIbHbBIX 1 JIOrapu(pMUIECKUX YPaBHEHUH 1 HEPABEHCTB, MPPALMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB,
TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, HX CUCTEM;

-CBOOOIHO pelaTh CUCTEMBI JINHEHHBIX ypaBHEHUM

-pelaTh OCHOBHBIE TUIIBI YPABHEHUI M HEPABEHCTB C IIAPaMETPAMH.

DYHKINN
YdeHuk HayunTces

-BJIQIETh MOHSTUSIMH: 3aBUCUMOCTD BEJINYMH, QYHKINS, apTyMEHT U 3HaueHHe QYHKLIUH, 001acTh ONpeIeIeHHsI 1 MHOKECTBO 3HaUYeHUH QyHKIMH, Tpaduk
3aBUCUMOCTH, Tpaduk QyHKUNH, HYIH QYHKLINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pACcTaHUE Ha YMCIOBOM IPOMEXYTKE, yObIBaHHE Ha YHCIOBOM IIPOMEKYTKE,
HavMeHbIIlee ¥ HanOoblee 3HaueHus (DyHKIIMU Ha YUCIIOBOM MPOMEXYTKE, IIEPHOANYecKast QYHKIUS, IEpHUOJ, YeTHAs U HeueTHas! QYHKIMU. YMETh IPUMCHSTh
9TH MTOHATHA TIPH PEIISHUH 3a/1aY;

-BIIQJICTh MIOHATUEM: CTETICHHAs] QYHKIHSI, CTPOUTH €€ TpapyK U YMETh IPUMEHSITh CBOMCTBA CTETIEHHON (PYHKIMH TIPU PEIICHUH 3a]1a4;

- BJIaJIETh MOHATHEM: TIOKa3aTelbHas QYHKIM, CTPOUTH €€ rpaduK U yMETh NPUMEHATh CBOICTBA MOKa3aTeIbHON (DYHKINH MIPU PELICHUHN 33/1a4;

- BIIQJIETh MOHATHEM Jiorapupmudeckast GyHKIIUS, CTPOUTH ee rpaduK U yMETh IPUMEHSTh CBOHCTBA JIorapupMIdeckor (pyHKIMY IPH PENICHUH 3a]1ay;

- IPUMEHATH IIPU PEILICHUN 3a1a4 CBOHCTBA (DYHKIMI: YETHOCTh, IEPUOAUIHOCTD, OTPAHUYEHHOCTb

- BJIaJIETh MOHATHAMU: YUCIIOBBIE MOCIE0BATEILHOCTH, apr(MeTHUECKasi U TeoMeTpriecKas IPOrPecCHu;

- IPUMEHSTD IPH PEILICHUH 3a]1a4 CBOMCTBA U MIPU3HAKU apH(PMETHUECKON 1 T€OMETPUIECKON POrPECCHH;

- IPUMEHSTD IPH PELICHUH 3a/1a4 peoOpazoBaHus rpauKoB QyHKLINH.



Yuenuk MOJIYYUT BO3MOKHOCTDb HAYYUTHLCH
-BJIAJCTDH IOHATUEM aCUMIITOTA; YMETH €0 IPUMCHATH ITPU PCIICHUN 3a1a4.

-IIPUMEHSTH METOIbI pelIeH s mpocTeHmx nuddepeHnraIbHbpIX YpaBHEHUH IEPBOTO U BTOPOTO MOPSIKA

TeKCTOBRIC 3a1a4YK
Y4yenuk HayquTcs

-pemaTh pa3Hble 331a4H MOBBIIIEHHON TPYJHOCTH;

-aHAJIM3MPOBATh YCIOBUE 33aa4H, BEIOUPATh ONTUMAJIBHBIM METOJ PEIeHHS 3a4a41, pACCMATPUBAasi Pa3JInYHbIE METOIBI;

-CTPOUTH MOJEIb PELICHNS 3a1a41, IPOBOIUTH JOKA3aTEIbHbIE PACCYKACHHS IIPU PELLICHUH 3a1a4H;

-pemaTh 3a7a4uu, Tpedyrolue nepedopa BApHaHTOB, IPOBEPKH yCIOBUH, BEIOOPA ONTHMAIBHOTO PE3yIbTaTa;

-IIEPEBOANTH NPH PELICHUH 3a1a4l HHPOPMALIUIO U3 OJHOM (DOPMBI 3alMCH B APYTYIO, UCIIONb3Ys IPU HEOOXOJUMOCTHU CXEMBbI, TaOIHLbI, TpaduKu, JHarpaMMBbI.

Yuenuk MOJIYYUT BO3MOKHOCTD HAYYUTLCH

-peniath 3a1a4u, TpeOYIOIIe MPOBEPKU YCIOBUM, BHIOOPA ONTHMAILHOTO BapHAHTA.

Conep:xaHue Kypca

IoBTOpenue (64)

Tpuronomerpuueckue popmy.nl (234)

Pannannasg mepa yria [ToBopoT TOUKM BOKpyT Hadaia koopAuHat. OnpeneneHne CuHyca, KOCHHYyca, ¥ TaHT'€Hca yIula. 3Ha4eHHs CHHyCa, KOCUHYCa U TaHTeHca.
3aBHCUMOCTb MEXIY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO UTOTO Xe yria. TpuroHoMerpuieckue ToxaecTsa. CUHyC, KOCMHYC U TaHreHC yriaoB L u -L.
®opmynsl cnokeHns. CHHyC, KOCHHYC U TaHT€HC JBOMHOr0 yriia. CHHyC, KOCHHYC U TaHT€HC MOJIOBUHHOTO yriia. @opmyinsl npuBeneHus. Cymma U pa3HOCTh
cunycoB. CyMMa U pa3HOCTh KOCHHYCOB. [Ipon3BeneHre CHHYCOB 1 KOCHHYCOB.

Tpuronomerpudeckue ypapHenus (194)

ApKcHHYC, apKKOCHHYC, apKTaHT'€HC YKCIia a. YpaBHEeHHs COS X=a. Sin X= a, tg x = a. TpuroHoMeTpuuecKue ypaBHEHHUS, CBOISIIMECS K anredpandeckum. MeTo bl
pelIeHNs TPUTOHOMETPUYECKUX YPaBHEHUH, CBOASIINXCA K TMHEHHBIM. OAHOPOAHbIE YpaBHEHUSA. MeTObl pellIEeHUs] OJHOPOJHBIX TPUTOHOMETPUYECKUX YpaBHEHUH
MeTo 161 3aMEHBI HEU3BECTHOTO M Pa3NIOKEHUS] HA MHOKUTENH. MEeTo/T OLIEHKH JIEBOH M MPaBO YacTeil TPUTOHOMETPUIECKOTO ypaBHEHHsI. CHCTEMBI
TPUTOHOMETPUYIECKUX YpaBHEHUH. TpUTrOHOMETpHUECKUE HEPABEHCTBA.

CreneHb ¢ AelCTBUTEIbHBIM NOKa3aTenaeM (114)

JeiicTBuTenbHbIe Yncia. beckoHeuHo yObIBaroIas reoMeTpruueckas nporpeccus. ApudmMeTrnueckuii KOpeHb HaTypaibHOU cteneHn. CBOHCTBA apu(MeTHIecKOTo
KOPHSI HaTypasibHOM cTenieHr. CTeTneHb ¢ pallMOHaIBHBIM MoKa3aTeneM. CBONCTBA CTENEHH C PAlMOHATBFHBIM TIoKa3aTeneM. CTeneHs ¢ JeiCTBUTEFHBIM TTOKa3aTeIeM.
Crenennas ¢pynknus (134)

Crenennas QyHkims, ee cBoiicTBa U rpaduk. Bzanmuo obparabie GpyHkipm. CroxHast Gyaknus. JJpoOHo-nnHeHas QyHKIMs. PaBHOCHIBHBIE YpaBHEHUS 1
HepaBeHCTBa. PaBHOCMIIBHOCTH crcteM. CriocoOs! petenns cucteM. Vpparonanbabie ypaBHeHHs. CIOcOObI pelieHust HppalioOHATbHBIX YpaBHEHUH. CIOCOObI
pelIeHHs CUCTEM HPPAlMOHATIbHBIX YpaBHEHHH. MppanoHansHble HepaBeHCTBa. Aredpandeckuii 1 rpaduuecKiii CIOCO0bI peleHHs UPPalMOHAIBHBIX HEPABEHCTB.
oka3zaTensHas pynxnus (1049)

IMokazaTtenbHast (pyHKIWH, ee cBoiicTBa U rpaduk. [lokazaTensHble ypaBHeHHA. CrIoCOOBI pelIeHns MOKa3aTeabHBIX ypaBHeHHH. [lokazaTenbHbIe HEpaBEeHCTBA.
CriocoOBblI perieHust moKa3aTeIbHbIX HepaBeHCTB. CHCTEMBI TOKA3aTEbHBIX YPAaBHEHUH 1 HEPABEHCTB.

Jlorapndmuyeckas pynxuust (144)

Jlorapudmel. CpoiicTBa orapudmos. JecsaTruunblie U HaTypaibHble Torapudmel. @opmyna nepexonaa. Jlorapudpmuueckas QyHKIHS, €€ CBONCTBA U rpad UK.



Jlorapudmudeckue ypaBHeHUs1. MeTo bl pemieHus JorapuMuueckux ypaBHeHu. Jlorapupmudeckne HepaBeHCTBA. METOIbI pelieHHs TorapuMUISCKUX
HEPaBEHCTB.
IToBTOpenue (64)

I'eomeTpus.

10 kaacc.
MapannensHOCTbL NPSAMbIX U NJIOCKOCTEN

BbinyckHuK nayuntcs (1-1 ypoBeHb IIIaHUPYEMBIX Pe3yIbTaToB)
e OmnepupoBarh Ha 6A30BOM YpOBHE MOHATUAMMU: TOUKA, IPsiMasl, IFIOCKOCTb B IPOCTPAHCTBE, apaIEIbHOCTh IPSAMBIX U IIOCKOCTEIH;
BbINYCKHHK MOJIYYUT BO3MOXHOCTh HAYYUTHCS (2 — yPOBEHD ITAHUPYEMBIX PE3YJILTATOB ISl PA3BUTHS MBIIILICHHS)
e OnepupoBaTh NOHATUAMU: TOUKA, IPsIMasi, JIOCKOCTh B IPOCTPAHCTBE, MAPAJIICIIbHOCTD MPSAMBIX U IJIOCKOCTEN;
® ONNCHIBATH B3aHMHOE PACIOJIOKEHHUE IPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE;
® JI0Ka3bIBaThb IT€OMETPUUECKUE YTBEPIKICHHUS;
e BBIYUCIATH PACCTOSIHUA U YIUIBI B [IPOCTPAHCTBE.
[ ]
MNepneHAMKYNAPHOCTL NPAMbIX M NSIOCKOCTEN

Brinycknuk Hayuyurcesi (1-if ypoBeHb IIIAHUPYEMBIX PE3YJIbTATOB)
OnepupoBath Ha 6a30BOM ypOBHE MOHATUSMU: TOUKA, IPSIMasi, INIOCKOCTh B MPOCTPAHCTBE, MEPIEHANKYISIPHOCTh NPSAMBIX U IUIOCKOCTEH;
BhINYyCKHHUK NMOJYYHT BO3MOKHOCTH HAYYHTHCS (2 — YPOBEHb [IAHUPYEMBIX PE3YJIbTATOB JUIS PA3BUTHUS MBIIILICHHS)
e OnepupoBaTh NOHATUAMU: TOUKA, IPsIMasi, JIOCKOCTh B IPOCTPAHCTBE, MEPIEHAUKYIISIPHOCTD NMPSAMBIX U TNIOCKOCTEH;
® ONUCHIBATH B3aUMHOE PACIIOJIIOKEHHE MPSMBIX U IJIOCKOCTEN B POCTPAHCTBE;

® JI0Ka3bIBaTb F€OMETPUUECKUE YTBEPKIACHUS;
MHororpaHHUKU

Breinycknuk Hayuntcesi (1-if ypoBeHb IIIAHUPYEMBIX PE3YIbTATOB)

® pacrno3HaBaThb OCHOBHbBIE BUbl MHOTOTPAaHHHUKOB (IIpH3Ma, MUpaMuAa, IPSIMOYTOJIbHBIN Mapasienenunesn, Kyo);

e u300pakaTh U3ydyaeMble GUTYPHI OT PYKU U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB,;

e JenaTh (BBIHOCHBIE) INIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHHU3Y;

® U3BIEKaTh HH(OPMAIIMIO O MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, IPEACTABICHHYIO Ha YepTeXax U PUCYHKaX;
npuMeHSTH TeopeMy [Indaropa nmpu BEIYUCIEHUH 2IEMEHTOB CTEPEOMETPUUECKUX (PUryp;



BbINyCKHHUK MOJYYHT BO3MOKHOCTH HAYYHTHCS (2 — YPOBEHb IUIAHUPYEMBIX PE3YJIbTaTOB JUIS PA3BUTHUS MBIIIICHHS)
e JenaTh (BBIHOCHBIC) INIOCKHE YEPTEKU U3 PUCYHKOB O0ObEMHBIX (PUTYp, B TOM YMCIIE PUCOBATH BUJ CBEPXY, COOKY, CTPOUTH CEUCHHS
MHOT'OTPaHHUKOB;
®  U3BIEKATh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HHYOPMAIMIO O TEOMETPUUYECKHX (PUTypax, MPEACTABICHHYIO HA YEPTEKAX;
® [IPUMEHSTH FTeOMETpUUECKUe (PaKThI JJIs PEIICHUS 3a/1a4, B TOM YKCIIE MPEANONIAraoiuX HECKOIBKO [IaroB PELICHHUS;
e (opMynHpoOBaTh CBOMCTBA U MPHU3HAKH (UTyD;
e BJAJETh CTAaHAAPTHOM Kiaccu(uKalueil MpOCTPaHCTBEHHBIX GUTYp (MTUPaMUIbI, TPU3MBI, TApaJICICIUIIC Ib);
B noBceqHeBHOM KU3HH U NPU U3YYEHUH IPYTUX NPEeIMETOB:
Boinycknuk Hayuyntcesi (1-if ypOBeHb IIIAHUPYEMBIX PE3YJIbTATOB)
® COOTHOCHUTb a0CTPAKTHbIE FT€OMETPUUECKHE MOHATUSA U (PaKThl C peaIbHbIMU )KM3HEHHBIMU O0BEKTAMH U CUTYALIUSAMU;
®  CIIOJIB30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYD JUIsl pEIICHUs TUIIOBBIX 33/1a4 MPAKTUYECKOTO COJIEPIKaHNUS;
BbINyCKHUK NOJIYYHT BO3MOKHOCTh HAYYUThHCH

e OIEHUBATh (POPMY MPABHILHOTO MHOTOT'PAHHHKA MTOCTIE CITUIIOB, CPE30B U T.II. (OTPEACISATh KOJINYECTBO BEPIINH, pedep U TpaHeil MOITy4eHHBIX
MHOTOTPaHHHUKOB)
11 knacc.

BeKTOQbI N KOopAnHaThbl B NPOCTPAHCTBE

Boeinycknuk Hayuntcesi (1-if ypOBeHb MIIAHUPYEMBIX PE3YIbTATOB)
e  OnepupoBaTh Ha 6A30BOM YpPOBHE NOHSITHEM JIEKaPTOBbI KOOPIMHATHI B IPOCTPAHCTBE;
BJIQ/IETh NOHITUSIMH BEKTOPBI U UX KOOPJMHATHI;
YMETb BBINIOJIHATH ONEpaI HaJl BEKTOPaMU;
MCIIOJIb30BaTh CKAISIPHOE MPOU3BEICHHE BEKTOPOB IIPH PELICHUH 3a/1a4;
IPUMEHSATh YpaBHEHHE TUIOCKOCTH, (POPMYITy PaCCTOSIHUS MEKIY TOUKAMH,
ypaBHeHHE cdepbl IPU PELICHUH 3ajay;
IIPUMEHATH BEKTOPBI U METOJ KOOPJIMHAT B IPOCTPAHCTBE IIPU PELICHUH 3a]1a4;
HaXOJIUTh KOOPMHATHI BEPIIMH Ky0a U MPsIMOYTOJILHOTO Mapaiesienue/a;
HaXOJUTh CyMMY BEKTOPOB U IIPOU3BENECHNE BEKTOPA HA YUCIIO.

BbinyCKHMK NONY4YUT BO3MOXHOCTb Hay4UTbCA (2 — ypOBEHb NNaHUpyeMbiX pe3ynbTaToB Afs pa3BUTUS MbILLMEHNS)

° OHepHpOBaTI) HMOHATUAMU ACKAPTOBBI KOOPAWHATEI B ITPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABCHCTBO BEKTOPOB, KOOPAHWHATBI BEKTOPA, YI'OJl
MECXKAY BEKTOPAMH, CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB, KOJIJIMHCAPHBIC BEKTOPHI,

® HAXOJUTh PACCTOSHHE MEX/Y JABYMS TOUKAMH, CYMMY BEKTOPOB U TIPOM3BEICHUE BEKTOPA HAa YKCIIO, YTOJI MEXY BEKTOpPaMH, CKaJISIPHOE
NPOM3BEICHUE, PACKIIAIBIBATh BEKTOP 10 JIBYM HEKOJUTHHEAPHBIM BEKTOPAM;

® 3a7aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAHHAT;

e pemarh MPOCTEUIIHE 33]]a9l BBEICHUEM BEKTOPHOTO Oa3uca

HVIHVIHQQ, KOHYC, lwap



BbINyCKHUK HayunTcs (1-1 ypoBEHb NITAHNPYEMBbIX PE3YIbTATOB)

® HAaXOJUTh IUIOIIAU MTOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB C IPUMEHEHHUEM (HOPMYIL;
® HAXOJUTh IUIOIIAIU MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U TEJI BpaIlleHUs C IPUMEHEHUEM (opMyII.
® pacrno3HaBaTh OCHOBHbBIE BUIbI TEJI BpallleHus (KOHYC, HHIUHIDP, chepa U 1map);

BblﬂyCKHMK nony4yuT BO3MOXHOCTb HAy4YUTbCA

e (QopmynupoBaTh CBOWMCTBA U IPU3HAKU GUTYD;
® COOTHOCHTH IJIOCKHE reOMETpUUECKHe (PUTYPBI U TPEXMEPHBIE OOBEKTHI C UX OMMCAHUSAMU, YEPTEKaMHU, U300paKCHUSIMHU;, pa3InyaTh U

aHAJIM3UPOBATH B3aUMHOE PaCIIOokKeHue Guryp;
0O6BLEMBLI TEN

BbinyckHUK HayuuTcA (1-11 ypoBeHb NnaHMpyembix pe3ynbTaToB)

® HaxXOJHUTb 00BEMBI HpOCTCﬁMHX MHOTI'OI'PaHHHUKOB C IIPUMCHCHHUEM (I)OpMy.]'I;
e HaXOJIHUTb 00BEMBI HpOCTCﬁMHX MHOT'OI'PaHHHUKOB W TCJI BpallCHUS C IPUMCHCHUEM (bOpMy'J'I.

BbII'IYCKHVIK nony4ymT BO3MOXHOCTb Hay4YUTbCHA

® [PUMEHSTH JJIs PEeLICHUs 3a/1a4 TeOMEeTpUYecKue (PaKThl, €CIIM YCIOBUS IPUMEHEHUS 3aJJaHbl B IBHOH QopMe;
e pemiath 3aJla4M Ha HAXO0XK/IEHUE T€OMETPUUYECKUX BETMUMH 10 00pa3liaM WK aJrOpUTMaM;
e HAXOAUTh OOBEMBI U IUIOLIA/IU TOBEPXHOCTEH F€OMETPHUUECKUX TeJl C MPUMEHEHUEM (HOpMYIT;

B noBcegHEBHOW XU3HU U NPU U3YYEeHUUN APYIrUX NpeaMeTOB:

BbinyckHvk HayuuTcs (1-11 ypoBeHb MriaHMpyeMblX pe3ynbTaToB)

® ICIOJb30BaTh CBOMCTBA TCOMCTPHUICCKUX (I)I/Ipr IJId PpCIICHUS 3aaY9 MPAaKTUYICCKOT O XapaKTepa U 3a1a4 U3 JpYyrux oOJracTeit 3HaHUI.

BblnyCKHVIK nony4ynT BO3MOXHOCTb Hay4YUTbCHA

®  COOTHOCHTH IUIOMIAJIU MIOBEPXHOCTEH TNl OJJMHAKOBON (POPMBI Pa3ITUIHOTO pa3Mepa;
®  COOTHOCHTH 00BEMBI COCYJIOB OJJAHAKOBOW (POPMBI Pa3IUIHOTO Pa3Mepa;

UcTtopua u MeTtoabl MaTeMaTUKH

BbinyckHUk HayumTes (1-1 ypoBeHb NraHnpyeMbix pesynbLTaToB)



OmnuceIiBaTh OTACIIbHBIC BBIAAIOMIUCCA PE3YyJIbTAThl, IOJYYCHHBIC B XOAC Pa3BUTHA MATCMATHUKH KaK HAYKU;

3HATh NPUMEPLI MATCMATHYCCKUX OTKpBITI/Iﬁ 1 UX aBTOPOB B CBA3HU C OTCYSCTBECHHOM U BCGMHpHOP'I HCTOpHefI;

IMOHHUMATh POJIb MATEMATHUKU B PA3BUTUU Poccun

MMPUMCHATH U3BCCTHLIC METOAbI IPHU PCHICHUU CTAHAAPTHBIX MAaTCMAaTHYCCKUX 3a1a4,

3aM€YaThb U XapaKTCPU30BaATbL MATECMATUYICCKUC 3aKOHOMCPHOCTHU B oxpyxcafomeﬁ HCﬁCTBHTCHLHOCTH;

MMPUBOAUTL MMPUMEPHEI MATCMATHYCCKUX 33KOHOM€pHOCTCI71 B IIpUPOJC, B TOM YHCJIC XaPAKTCPUSYIOIIHUX KPACOTY U COBCPHICHCTBO OKPYKAIOMICTO MHUPa U
HpOI/ISBeI[eHI/Iﬁ HCKYCCTBa

BblﬂyCKHMK nony4yuT BO3MOXHOCTb HAy4YUTbCA

HpC[ICTaBHSITL BKJIa[ BBIJAIOMIUXCSA MAaTEMATHUKOB B Pa3BUTHEC MAaTEMATUKHN U MHBIX HAYYHBIX O6H30TCI7[;

IMOHMUMATh POJIb MAaTEMATHUKU B PA3BUTUU Poccunu

Hcronbs30BaTh OCHOBHEIC METOJbI 1OKAa3aTCJIbCTBA, IPOBOAUTE NOKA3aTCIIbCTBO U BBIIIOJIHATH OIIPOBCPIKCHUC,

IMPUMCHATH OCHOBHBIC METOJbI PCHICHUA MAaTCMATHYCCKUX 3a1a4;

Ha OCHOBC MaTCMAaTHYCCKHX 3aKOHOMepHOCTCI>'I B IMIPUPOAC XapaAKTECPHU30BaATh KPACOTY U COBEPIICHCTBO OKPYKAIOUICTO MUpa U HpOH3BCI[CHPII>i HCKYCCTBaA,
IIPUMCHSATDH HpOCTCfIHIHC IMpOorpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHUKAITMUOHHBIC CUCTEMbBI IIPHU PCIHICHUU MAaTEMAaTUYCCKUX 3a1a4



TEMATUYECKOE NMIMAHUPOBAHMUE BJNTIOK «AJITEBPA U HAYANTA MATEMATUYECKOIO AHAJTU3A»

Ne Paspnennt Koa-so KonTtpouabHbie padoTsl
yacoB
10 kJacc
1. IToBTOpEHME. 6 1
2. Tpuronomerpuueckue HOpPMYIIBL. 23 1
3. TpuroHomeTpuieckne ypaBHEHHUsI. 19 1
4, CreneHsb ¢ AeHCTBUTEILHBIM ITOKA3aTENIEM. 11 1
5. CreneHnasi QyHKIHSL. 13 1
6. IlokazaTenbHas QyHKITHSL. 10 1
7. Jlorapudmudeckast GyHKITHSL. 14 1
8. IloBTOpEHHE. 6 1 BCET'O 102
11 knace
1 Tpuronomerpuueckre GyHKIIUH. 18 1
2 [IponsBogHAas ¥ €€ reoOMeTPHYECKHUH CMBICIL. 18 1
3 [IpumeneHue TPOM3BOMHOM K  HCCIEIOBAaHHUIO 13 1
¢$hyHKUIMM.
4 [lepBooOpasHasi u UHTErpall. 11 1
5 Kombunaropuxka. 9 1
6 DNeMEeHTHI TEOPUHU BEPOSITHOCTEM. 7 1
7 YpaBHEeHHS M HEPABEHCTBA C IBYMSI IEPEMEHHBIMH. 7 1
8 HToroBoe moBTOpEHHE. 19 1 BCEI'O 102
HUTOI'O: 204 8




TEMATUYECKOE NMIAHUPOBAHUE BJIOK « TEOMETPUSA»

Ne Tema KonnyecTtBo 4acoB ypoKoB KoHTpornbHble paboThbl
10 knacc
1 BeepneHue 4 -
2 [MapannenbHOCTb NPSMbIX U MIIOCKOCTEN 19 2
3 [NepneHanKyNApHOCTb NPAMbIX U NITOCKOCTEN 20 1
4 MHororpaHHuku. 16 1
5 3aknounTenbHoe NoBTOpeHne Kypca reomeTtpumn 10 knacca 9 1
WUTtoro: 68 5
11 knacc
1 MeTopg KoopauHaT B NPOCTPaHCTBE 17 1
2 LunuHap, KoHyC v wap 17 1
3 Ob6bembl Ten 20 1
4 MToroBoe NnoBTOpEHME Kypca reoMeTpmm 14 1
WUTtoro: 68 4
BCEIro 136




