PABOYAS ITPOT'PAMMA
IO YYEBHOMY NIPEJIMETY
«MATEMATUKA: AJITEBPA U HAUYAJIA MATEMATHUYECKOI'O AHAJIU3A,
TEOMETPUSI» IJIA 10 - 11 KIIACCA
Conepxanue
Pa6ouas nporpamma no matemaruke it 10 - 11 kimacca cocTtaBiieHa ¢ HCIOIb30BaHUEM MaTepHa-
noB DejepanbHOro rocyAapCTBEHHOTO0 00pa30BaTENIbHOIO CTaH1apTa OCHOBHOT'O 00IIero 00paso-
BaHUs HA OCHOBE aBTOPCKUX MPOTPAMM:
1. Anrebpa n Hayasia MatemMarudeckoro ananuza. CoopHuK padounx mporpamm. 10—11 kiaccsr :
y4ae0. mocobue st yuutenei o0eo0pa3oBar. opranu3alyii: 6a30BbIi U yriy0i. ypoBHU / [COCT.
T. A. bypmucrposa]. — M.: IIpocBenienue, 2016.
2. [TporpamMmsbl 00111€00pa30BaTEIBHBIX YUPEkKACHUH. Anredpa 1 Hadyasa MaTeMaTHYECKOTO aHAIIH-
3a. 10-11 xmnaccsl. [coct. T. A. Bypmuctposa]. — M.: IIpocsemenne, 2009.
3. [Iporpamma no reometpun 10-11 knace/ JI.C. Atanacsn, B.®. byryzos, C.b. Kagomies u
np./Coopuuk padounx nporpamm. 10-11 kiaccer: mocobue ans yuutenei o0eo0pa3oBaTeabHbIX
opranmzanuii / [cocT. T.A. Bypmucrposa]. — 2-e uzn., nopad. — M.: I[Ipocsemenue, 2014 — 95 c.
4. I'eometpust. COopHuk pabounx mporpamm. 10—11 kmaccsl: yueb. mocobue s 061eodpazoBa-
TEJBHBIX OpraHu3almii: 6a30BbIi U yriayon. yposuu / [coct. T. A. Bypmucrposal. — 2-e u3n., me-
pepab. — M.: [IpocBemenue, 2018.
OOyuenne OyIeT OCYIMECTBIATHCS IO CICTYIONUM yadeOHUKAM:
1. Maremaruka: anredpa 1 Hadaisa MaTeMaTHYECKOTO aHAJIN3a, TeoMeTpusi. Anredpa 1 Havyaja Ma-
TemaTudeckoro aHanuza. 10-11 kimaccsl: yueOHUK Aiist 0011e00pa3oBaTeIbHbIX OpraHu3aluii: 6a3o-
BbIi U yrinyOnénnslid yposuu /1. A.Anumos, FO0.M.Komsrun, M.B.Tkauésa u ap./ - M.: IIpocsere-
Hue, 2017.
2. VuebHuk: MateMaTHka: anredpa 1 Hadyajda MaTeMaTH4YeCKOT0 aHanu3a, reomerpus. ['eomerpus,
10-11 xnaccel: yueOHUK 11 o01meoOpa3oBatenbHbIx opranuzanuii /JI.C.AtanacsH, B.®.byTy30B,
C.b.Kanowmtes u ap. — M.: Tlpocsemenue, 2015 r.
MecTo yyedHoro npeamera «VMareMaTuka» B y4eOHOM IIaHe
B 10 u 11 xmaccax orBoauT 4 y4eOHBIX Yaca B HeIe0. ETo COCTaBHBIME YaCTSIMU SIBJISTFOTCS JTBA
Monyis: «Anredpa 1 Hayana MaTemMaTHueckoro ananusa» u «I'eometpus». Ha nzydenune monyns
«Anre0Opa 1 HA4Yall MAaTeMaTUYECKOTO aHaIn3a» OTBOAUTCA 2,5 yueOHbIX yaca B HeJento (85 ypokoB
B rof), Ha u3yueHue moayns «I'eomerpusi» - 1,5 uaca B Henento (51 ypok B ron). Becerol136 ypokos
1o yueOHOMY npeaMeTy «MaTemMaTuka» B Tof.
Heiu v 321244 U3yYeHUd
Moayab «Ajaredpa u Hayajla MATEMaTHYECKOI0 aHAJIHU32)
esn nzyvyenus:
- OBJIa/IeHHe CHCTEMOI MaTeMaTHYeCKUX 3HAHUN U YMEHUHN, HEOOXOAUMBIX JUIsl IPUMEHEHUSI B
MPAKTUIECKOHN EATEILHOCTH, N3YUEHHSI CMEXKHBIX JUCITUILINH, TPOAOIDKEHHUS 00pa30BaHus;
- HHTEJJIEKTYaIbHOe Pa3BUTHE, (OPMUPOBAHUE KAYECTB JTMYHOCTH, HEOOXOAUMBIX YEIOBEKY IS
MIOJTHOLIEHHOM JKM3HU B COBPEMEHHOM OOIIECTBE: ICHOCTh M TOUHOCTh MBICIIH, KPUTHUYHOCTh MBIIII-
JICHUS, UHTYHIINS, TOTHYECKOE MBIIIICHUE, YTIEMEHTHI AITOPUTMUIECKON KYJIbTYPHBI, IPOCTPaH-
CTBEHHBIX MPE/ICTaBICHUH, CIOCOOHOCTH K MPEOJIOJICHUIO TPYAHOCTEH;
- ¢opMupoBaHMe MTPEICTABICHUN 00 MIIESX U METO/IaX MAaTEeMAaTHKN KaK YHUBEPCATBHOTO SI3bIKA
HayKH U TEXHUKH, CPEACTBA MOJICTUPOBAHNS SBJICHUI U MTPOLIECCOB;
- BOCIIMTaHHE KYJIbTYPhI TMYHOCTH, OTHOIICHHS K MaTEMAaTHKE KaK K YaCTH 00I1e4eI0OBeYeCKOn
KYJIbTYpPbl, IOHUMaHUE 3HAUUMOCTH MaTeMaTUKHU JJI HAyYHO-TEXHUYECKOIO MTPorpecca;



- NpuoOpeTeHNe KOHKPETHBIX 3HAHUHN O MPOCTPAHCTBE U MPAKTUYECKU 3HAYUMBIX YMEHHH, (op-
MHUPOBAHHUE SA3bIKA OMMCAHNS 00BEKTOB OKPYKAIOILEr0 MUPA, JJIs Pa3BUTHUS IIPOCTPAHCTBEHHOTO
BOOOpaKE€HUS U UHTYUIMH, MaTEMaTHYECKON KYJIBTYPBbI, ISl 3CTETUUYECKOI0 BOCIIUTaHUsI 00yJaro-
LIUXCS.

3agauu U3yyeHHs:

- CHCTeMAaTH3alMs CBEJICHUN O YUCIIaxX; U3yuYeHUE HOBBIX BUJIOB YHCJIOBBIX BbIpAKEHUN U POpMyIT;
COBEpIICHCTBOBAHNE MPAKTHUECKUX HABBIKOB U BBIUMCIUTEIBHONU KYIbTYpPbI, PACIIMPEHUE U CO-
BEPILIEHCTBOBAaHHUE alreOpanyeckoro amnmnapara, copMHUpOBAaHHOTO B OCHOBHOM IIKOJIE, U €r0 MpH-
MEHEHHE K PEeUICHUI0 MAaTeMaTHYeCKUX U HEMaTeMaTUYeCKuX 3a/1ay;

- pacumiMpeHue U cUcTeMaTH3alus oOIIMX CBEICHHI 0 (DYHKIHSIX, TOTIOJIHEHUE KJIacca u3ydae-
MBIX (QYHKIIUH, WILTIOCTPAIHS IIUPOTHI TPUMEHEHHS (DYHKIMN JJIsi OMUCAHUS U U3YYEHUS pealib-
HBIX 3aBHCHUMOCTEH;

- pa3BUTHE [IPECTABIECHUIN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPYXKaIOIIEM
MUpE, COBEPIICHCTBOBAHNE MHTEIUIEKTYAJIbHBIX U PEYEBBIX YMEHUHN IyTeM 00OTalleH s MaTeMaTHu-
YEeCKOTO 3bIKa, PA3BUTHUS JIOTHUECKOTO MBIIUICHUS.

Monayas «I'eomeTpus»

eaun nzyyenus:

- ¢oopMupoOBaHMe PECTABICHUIN O TEOMETPUN KaK YHUBEPCAJILHOM S3bIKE HAYKHU, CPEACTBE MO-
NeJINPOBAHUS SBJIEHUH U MIPOLIECCOB, 00 UJIEAX U METOJIaX MAaTEMaTUKU;

- Pa3BUTHE JIOTHYECKOTO MBIIIIEHUS, IPOCTPAHCTBEHHOI'O BOOOPaKEHUs, AITOPUTMUUECKON KYJIb-
TYpBI, KPpUTUYHOCTH MBIIIICHHS HA YPOBHE, HEOOXOAUMOM [Tl 00y4eHHS B BBICHICH MIKOJIE MO CO-
OTBETCTBYIOIICH CIIEIUATBHOCTH, B Oyyiiel mpohecCHOHAIbHON NesTeIbHOCTH;

- OBJIaJIeHHe MaTeMaTUYECKUMH 3HaHUSMH U YMEHUSIMH, HEOOXOIMMBIMU B ITOBCETHEBHOM JKU3HU,
IUIs1 U3YYSHMSI LIKOJIbHBIX €CTECTBEHHOHAYYHBIX JUCLIUIUIMH Ha 6a30BOM YpOBHE, ISl OJTY4YEHUS
o0pa3zoBaHMs B 007aCTAX, HE TPEOYIOIUX yIIIyOJIeHHON MaTeMaTH4ecKoil MoAr0TOBKHY;

- BOCIIMTAHHE CPEJICTBAMU MAaTEMATUKH KYJIbTYpbl JMYHOCTH, OTHOLIEHHS K MATEMaTHKE KaK K da-
CTH 00I11€4esIOBEYECKON KYJIbTYpPbI Uepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHS MATEMAaTUKH, IBOJIIO-
[[Mel MaTeMaTUYeCKUX UeH; MOHUMaHUs 3HAYMMOCTH MaTeMaTHKHU 1Jis OOLIECTBEHHOI'O IIporpec-
ca.

3agauu U3yyeHUs:

- H3y4eHHe CBOICTB MPOCTPAHCTBEHHBIX T, ((OPMUPOBAHUE YMEHUS IPUMEHSATH IOTy4YEeHHbIE
3HAHUA JUIs PEIIECHUs IPAKTUYECKUX 3a/ay;

- COBEpPIIEHCTBOBAHUE NHTEIUIEKTYAIbHbBIX U PEUEBBIX YMEHHUH MyTEM 00OralieHus MmareMaTiye-
CKOTO SI3bIKa;

- pa3BUTHE JIOTHYECKOTO MBIIIJICHUSI.

I1. TpeGoBaHus K pe3yJibTaTaM OCBOEHHS CO/IEPKAHMSIMOAYJISI «AJredpa U HayaJa MaTeMa-
THYECKOr0 AHAJU32)

[IporpamMma oOecnieunBaeT JOCTUKEHUE CIEAYIOLIUX PE3YIbTaTOB OCBOSHHS 00pa30BaTeIbHON
IIPOrpaMMBbl CPEeTHET0 001Iero 0Opa3oBaHus:

Jluunocmmuuwie:

1) dopmupoBaHrEe OTBETCTBEHHOT'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTH 00y4aro-
IIMXCS K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMH K OOYUEHHUIO U MO3HAHUIO,
BBIOOPY JalbHENIIIEro 00pa3oBaHus Ha Oa3e OPUEHTHPOBKHU B MUpE Mpodeccuii U mpodecCHoHaATb-
HBIX IPEIIOYTEHHH, OCO3HAHHOMY MTOCTPOCHUIO UHIUBUYaTIbHON TPAEKTOPHUH C YUETOM YCTONYU-
BbIX [T03HABATEJIbHBIX HHTEPECOB;



2) bopmMHpOBaHKE 1IETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HAYKH U OOIIECTBEHHOH NMPAKTHKH;

3) popmMupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIEHUH U COTPYIHUYECTBE CO CBEPCT-
HUKaMH, CTapIIMMHU U MJIaIIIMMH, B 00pa30BaTEIbHOM, O0IIECTBEHHO MOJIE3HOM, yueOHO—
HCCIIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUJIAX JEATEIBHOCTH;

4) yMeHue CHO, TOYHO, IPaMOTHO M3JIaraTh CBOM MBICIU B YCTHOM M NMCbMEHHON pedH, IOHUMATh
CMBICJI TIOCTAaBJIEHHOM 33/1a4M, BEICTPAUBATh ApI'yMEHTALUIO, IPUBOAUTH IPUMEPBI U KOHTPIpUMe-
PBL;

5) npexacTaBieHUE 0 MaTeMaTUYECKON HayKe Kak cepe 4eI0BeYeCKOl e TeIbHOCTH, 00 ATanax eé
pa3BUTHSA, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBWIN3ALINN;

6) KpUTUYHOCTH MBIIIJIEHUS, YMEHUE PACIIO3HABATh JIOTHYECKU HEKOPPEKTHBIE BbICKa3bIBaHUSI, OT-
JUYATh THIIOTE3Y OT (PaKTa;

7) KpeaTUBHOCTH MBIIUICHUS, HHUIIUATHBA, HAXOJYUBOCTh, aKTUBHOCTH IIPH PEIICHUH anreOpanye-
CKHX 3ajiay;

8) yMeHHe KOHTPOJIMPOBATh MPOLIECC U Pe3yiIbTaT yueOHOH MaTeMaTHYECKON AeATeNbHOCTH;

9) cr1ocOGHOCTH K AMOLIMOHATIBHOMY BOCIIPUATHIO MAaTEMaTHUECKUX 00BEKTOB, 3a/1a4, PELICHUH,
paccyXJIeHUH.

Memanpeomemmnuvie:

1) yMeHHe caMOCTOSTENIbHO TUIAHUPOBATh AIbTEPHATUBHBIC ITyTH JOCTH)KEHUS LIE€H, OCOZHAHHO
BbIOMpaTh Hanbosee F3PPEKTUBHBIE CITOCOOBI peIIeHUs YIeOHBIX U TTO3HABATEIBHBIX 3a/1a4;

2) yMEHME OCYUIECTBIIATH KOHTPOJIb 10 PE3YJbTATy U CIIOCO0Y AEMCTBUS Ha YPOBHE MPOU3BOJIBHO-
Io BHUMAHUS ¥ BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI,

3) yMeHHe a/IeKBaTHO OIIEHWBATh MPaBUIIBHOCTh WU OIIMOOYHOCTH BHIMOJIHEHUS YUeOHOH 3a/1a4H,
e€ 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOKHOCTH €€ PELICHHUS;

4) oco3HaHHOE BIIa/IEHUE JIOTHUECKUMHU J€HCTBUAMU ONpeeNIeH s TOHATUH, 0000IeH s, yCTaHOB-
JICHUs aHAJIOTUH, Kjlaccu(UKaLlMU Ha OCHOBE CaMOCTOSTENIbHOTO BEIOOpA OCHOBAHUI U KPUTEPHEB,
YCTaHOBJIEHUS POJIOBUIOBBIX CBS3€il;

5) yMeHue ycTaHaBIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSA3H; CTPOUTD JIOTHUYECKOE PaCCyKIEHHE,
YMO3aK/Ir4YeHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJbI;

6) ymeHue co3iaBaTh, IPUMEHSTH U TPEoOPa30BHIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA, MOJICTH
U CXEMBI JIJIs pellieHHs] yUeOHbIX U M03HABaTEIbHbBIX 33/a4;

7) yMeHHE OpraHu30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEILHOCTh C YUUTENEM U
CBEpCTHMKAMMU: ONPENENATh LeNU, pacrpeienenue pyHKIuil u posieit y4acTHUKOB, B3aUMOIE -
CTBHE U 0011MEe cITOCOObI paboThI; YMEHHE padoTaTh B IPyIINe: HAXOIUTH 00lIIee PeleHne 1 pa3pe-
1aTh KOH(JIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIMM U yu€Ta MHTEPECOB; CIyLIaTh MapTHEPA;
(dbopMynpoBaTh, apryMeHTHPOBATh U OTCTaUBATh CBOE MHEHUE;

8) dhopmupoBanre yu4eOHON U 00IIETI0NH30BaATEIHCKON KOMIIETEHTHOCTH B 00JIACTH MCITOJIH30BAHUS
MH(OPMALIMOHHO- KOMMYHUKalMOHHBIX TexHonorui (MKT — komneTenTHOCTH);

9) nepBoHaYaIbHBIE MPEICTABICHUS 00 UIESIX U METOZaX MaTeMaTHKH Kak 00 YHUBEPCATbHOM
A3bIKE HAYKU M TEXHUKHU, O CPEICTBE MOACTUPOBAHMS SBJICHUN U MTPOIIECCOB,;

10) ymeHue BUIeTh MaTEMaTUYECKYIO 3a7a4y B KOHTEKCTE MPOOIEMHOM CUTyallMK B APYTHX AUC-
LUIUTMHAX, B OKPYKAIOLIEH KU3HU;

11) ymeHue HaXoAUTh B PA3IMYHBIX HCTOYHUKAX WH(OPMALIKIO, HEOOXOUMYIO Ul PEIICHUs Ma-
TeMaTUYEeCKUX MpoOsIeM, U IPEICTABIATh €€ B IOHATHON (OpMe; IPUHUMATh PELICHUE B YCIOBHUIX
HETIOTHOW U M30BITOYHOM, TOUHOHM M BEPOSATHOCTHON MH(MOPMAITIH;



12) ymeHue noHUMaTh M UCIIOJIb30BaTh MaTEMaTHUECKHUE CPEICTBA HATJISAHOCTH (PUCYHKH, YepTe-
KU, CXeMBI U Ap.) JJI WUTIOCTPAIMU, UHTEPIIPETaIllid, apryMEHTAIUH;

13) ymeHue BBIIBUTATh TUTIOTE3BI TIPU PEIICHUH YICOHBIX 33/1a4 U TIOHUMATh HEOOXOIUMOCTh UX
MIPOBEPKHU;

14) ymeHue npuMeHsTh UHAYKTUBHBIC U JISTYKTUBHBIE CIIOCOOBI PACCYXICHHIA, BUICTh PA3THIHBIC
CTpaTeruu pelieHus 3aaay;

15) noHuMaHue CyIHOCTH alTOPUTMHUECKUX MPEANHUCAHUNA YMEHHE JeCTBOBATh B COOTBETCTBUU
C MPEJIOKEHHBIM aJITOPUTMOM;

16) ymeHue caMoCTOATEIbHO CTaBUTh 1I€JIM, BEIOUPATH U CO3/1aBaTh aJrOPUTMBI JIsl pEIICHUS
y4eOHBIX MAaTEMATHUYECKUX MPOOIIEM;

17) ymeHnue miaHupoBaTh U OCYIIECTBISATh AEATEIbHOCTh, HAMPABICHHYIO HA PEIICHUE 3a/a4 UC-
CJIeJIOBATEIBLCKOr0 XapaKkrepa.

Ilpeomemnvie:

1) ymenue paboTaTh ¢ MAaTEMaTHYECKUM TEKCTOM (CTPYKTYpHUPOBAaHHE, U3BIICUEHUE HEOOXOIUMOM
uH(OpMaIIUK ), TOYHO ¥ TPAMOTHO BbIpa)KaTh CBOM MBICIH B YCTHOM U MUCBMEHHON peuu, mpuMe-
HSI MATEMATHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, UCTIOJIb30BaTh PA3IMYHbIC SI3bIKU MATEMATUKH
(crmoBecHBIN, CHMBOJIHYECKHH, TpaduuecKuii), 000CHOBBIBATH CYXKICHHS, IPOBOJUTH Kilaccu(puKa-
LIMI0, IOKA3bIBaTh MATEMaTHYECKUE YTBEPKICHNUS,

2) BiajieHrue 6a30BbIM MOHSATUHHBIM annapaToM: UMETh MPECTABICHUE O YHCTIE, BIAJICHUE CUM-
BOJIBHBIM SI3BIKOM aliTeOpbl, 3HAHUE JIEMEHTAPHBIX ()YHKITMOHATHHBIX 3aBUCUMOCTEH, (OpMUPOBa-
HUE TIPEACTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHUPE M O PA3IUYHBIX CIIO-
co0ax u3ydeHust, 00 0COOEHHOCTAX MX U3yUeHUs, 00 0OCOOCHHOCTSIX BBIBOJIOB M MPOTHO30B, HOCS-
LIUX BEPOATHOCTHBIN XapakTep;

3) yMeHue BBIMOJIHATH anredpandeckrue mpeodpa3oBaHus PallMOHANIBHBIX BBIPAXKEHHH, TPUMEHSITh
WX JUISl pelIeHns yueOHBIX MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 ,BO3HUKAIOIINX B CMEKHBIX YU€OHBIX
npeaMeTax;

4) yMeHMe MoJIb30BaThCcs MaTEMaTUUECKUMHU (DOPMYJIAMU U CAMOCTOSITENIEHO COCTABIISATH (POPMYIIbI
3aBUCUMOCTEN MEXITy BETMYMHAMYU HA OCHOBE 00O0OIIEHNS YACTHBIX CIIy4aeB U IKCIIEPUMEHTA,

5) ymMeHue pemiath JUHEHHbIE U KBaJIpaTHBIC YPABHEHUS U HEPABEHCTBA, a TaK K€ MPUBOIUMBIE K
HUM YpaBHEHUs, HEPABEHCTBA U CUCTEMBI; TPUMEHATH IpaPUUECKUe MIPEACTABICHUS IJIs1 PEIICHUS
Y UCCJIEI0BAHNS YPAaBHEHM, HEPABEHCTB, CUCTEM; IPUMEHSTh NOJIyUEHHbIE YMEHUS ISl pELICHUs
3a/1a4 U3 MaTeMAaTHKH, CMEXHBIX MTPEAMETOB, PAKTUKE;

6) oBlazieHNe CUCTEMON (PYHKIIMOHAIBHBIX MOHITHH, () YHKITMOHATBHBIM S3bIKOM M CUMBOJIMKOM,
YMEHHE CTPOUTH Tpaduku (HYHKIUH, OMUCHIBATH X CBOWCTBA, UCIOIH30BAaTh (DYHKIIMOHAIBHO-
rpaduvecKre MpeJaCTaBICHHS I OMUCAHUS U aHATN3a MaTEeMaTUUECKHUX 3a/1a4 U PEaJIbHBIX 3aBU-
CHMOCTEH;

7) oBNajicHNE OCHOBHBIMHU CITIOCOOAMHM MPEICTABICHUS U aHAIN3a CTATUCTUYCCKUX JAHHBIX; YMETh
pemaTh 3aJja4i Ha HaX0XKJICHHE YaCTOTHI M BEPOSITHOCTH CIYYalHBIX COOBITHIA;

8) yMeHue IPUMEHSATh U3YUEHHBIEC MOHATHS, PE3YIbTAThl U METOJIBI JISl PEIICHUS 3a/1a4 U3 pa3iuy-
HBIX pa3JIeJIoB Kypca, B TOM YHCIIE 3a/1a4, HE CBOJSIIMXCS K HEMOCPEACTBEHHOMY PUMEHEHUIO aJl-
TOPUTMOB.

IlnannpyemMble npeAMeTHBIE Pe3yJIbTAThI H3yYeHUAMOAYIS «Ajredpa u Hayajia MaTeMaTH-
YeCKOro aHaJIu3a»

JlelicTBUTEILHBIE YHCJIA

BbInyCKHUK HAY4YUTCSH:

- BUJIETh CBSI3b MEXKIY OCHOBHBIMH YHCJIIOBBIMH MHOKECTBAMU;



- HCIOJIb30BATh NPUOIMKEHHBIC 3HAUEHUS ICHCTBUTEIIBHBIX YUCEI B PEIIEHUH TPAKTUYECKHX 3a-
Jad,

- HCIIOJIb30BaTh CTEIECHb C PALlMOHAIIBHBIM U JICHCTBUTEIIBHBIM II0OKA3aTeNIEM U €€ CBOMCTBA IS
BBIUHCIIEHUM U ITPe0Opa30BaHUil BEIPAKEHHM.

Buvinycknuk noyuum 603mo0xicHOCHb:

- HAY4UMbCsl BLINOIHAMY apugmemudeckue npeoopas08anis 8blpadCeHull, NPUMeHAMb ux OJis pe-
WieHUs y4eOHbIX MameMamu4eckux 3a0ay u 3a0ay, 603HUKAIOUUX 8 CMEICHBIX YUEOHbIX npeomMemax
CrenenHasi pyHKIus

BbINyCKHUK HAY4YUTCS:

- HCTIOJIH30BATh CBOWCTBA CTEMEHHBIX (PYHKIUH B 3aBUCUMOCTHU OT 3HAUYE€HUH OCHOBAaHUH U TIOKa3a-
TEJICH CTEICHHU,

- pelmaTh IpOCTEUIINE UPPALUOHATIbHBIE YPABHEHU.

Boinycknuk nonyuyum 603M03#cHOCHb:

- HAYYUMbCA YCMAHABIUBAMb NPUUUHHO-CTIE0CEEHHbIE CEA3U,

- CMpOUmMb J102U4ecKue paccyiHcoenusl, yMo3akaioyeHus (UHOYKmueHvle, 0eOYKmueHvle U o aHano-
2uu) u 8b1800bl.

Moka3arenbHas pyHKUMSA

BepInycKHUK Hay4uTCH:

- ICIIOIB30BaTh CBOMCTBA;

- CTPOUTH CXEMAaTUYHO IpauK M0Ka3aTeabHON (PyHKIUY;

- pelaTh 0Ka3aTelIbHbIC YPABHEHUS U HEPABEHCTBA, CUCTEMBI, COACPIKALME II0KA3aTEIIbHbIC
YPaBHEHUS.

Buvinycknuk nonyuum 603moicHocms:

- HAYYUMbCA BLINOIHAMb apumemuieckue npeodpas068anis 8blpaNCeHUull, NPUMEHAMb UX OJis pe-
WeHUs YUeOHbIX MameMamuideckux 3a0a4 u 3a0a4, 603HUKAIOWUX 8 CMENHCHBIX

VueOHbIX npeomMemax.

Jlorapudmuueckas pyHkuus

BbpinycKkHUK Hay4uTCH:

- BBIYMCIISATH 3HAYEHUSI JIOTapU(PMOB;

- MpeoOpa3oBbIBATH JOrapu(PMHUUECKHE BIPAKEHHUS;

- HCIOJIb30BaTh CBOWCTBA, CTPOUTH CXEMAaTHYHO rpaduk JiorapudmMudaeckoil pyHKIuM;

- pemarh JorapupmMHUUECKue ypaBHEHHs U HEPABEHCTBA, a TAKXKE UX CUCTEMBI.

Buvinycknuk nonyuum 603moxicHocms:

- HAy4UmMvCsl BLINOJHAMb apupmMemuiecKue npeoopaso6anus 6blpadceHull, NPUMeHAMmb ux O pe-
WeHUs y4eOHbIX MAmeMamuideckux 3a0a4 u 3a0a4, 603HUKAIOUUX 8 CMEICHBIX Y4eOHbIX npeome-
max.

Tpuronomerpudeckue popmyJabl

BbpinycKHUK Hay4uTCH:

- HCIIOJIb30BAaTh MTOHATHSI CHHYCA, KOCUHYCA, TAHT€HCA U KOTaHI'€HCA ITPOU3BOJIBLHOIO yrIiia (BbIpa-
’KEHHOT'0 KaK B Ipajycax, TaKk U B paJMaHax) JJs peleHus pa3HooOpa3HbIX 3a1a4;

- UCTOJIH30BAaTh OCHOBHBIE TPUTOHOMETpHUYECKHE (DOPMYJITBI M COOTHOIIEHUS ISl IPeoOpa30BaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUN, BEIYMCIICHUS UX 3HAYCHUH;

Boinycknuk nonyuum 603M03#cHOCHb:

- HAYYUMbCA NPUMEHAMb U3YYeHHble NOHAMU, Pe3VIbMamul U Memoosl Npu peuenuy 3a0ad pas-
JIUYHBIX PA30eN08 KypCd, 8 MOM YUCTe 3a0ay, He C800AUUXCS K HENOCPeOCMEEHHOMY NPUMEHEHUIO
U3BECHBIX ANICOPUMMOS.



Tpuronomerpnyeckne ypaBHeHust

BbInyCKHUK HAYYHTCS:

- HCTIOJIH30BATh OIPEJICIEHUs] ApKKOCHHYCA, apKCUHYCa, apKTAaHTeHCa U (POPMYIIBI IS PEIICHHS
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHU;

- HCII0JIb30BAaTh METO/IbI PEIICHUS TPUTOHOMETPUUECKUX YPaBHEHHUIA;

- pemarth nNpocTeiire TPUroHOMETPUYECKUE YpaBHEHUS 110 (hopMyiaMm;

- peliath KBaJipaTHbIE YpaBHEHUSI OTHOCUTEIBHO Sin, cos, tg u ctg;

- OIPENENSITh OAHOPOIHBIC YPAaBHEHUS IEPBOM U BTOPOU CTEMEHH U PeliaTh UX MO aJrOpUTMY, CBO-
ISl K KBaJIPaTHBIM;

- IPUMEHSATH METOJ BBE/ICHUS HOBOW IIEPEMEHHOM, METO/1 Pa3JI0kKEHHUSI HA MHOXKUTEIH TIpU peLie-
HUHM TPUTOHOMETPHUYECKUX yPaBHEHUH;

- apryMEHTHPOBAHO OTBEYATh Ha MOCTABJIEHHbIE BOIIPOCHI;

- OCMBICIIBATh OUIMOKH U YCTPAHSATh HX;

- CaMOCTOSATEIbHO UCKATh M OTOMPATh HEOOXOAUMYIO JJIsl PelIeHUs] y4eOHbIX 3a/1a4 MH(POPMAIIHIO.
Boinycknuk nonyuum 603M04#CHOCHLb:

- HAYUUMbCS NPUMEHAMb U3VUEeHHblEe NOHAMUS, Pe3Ybmamvl U Memoobl NPU peuleHuu ypasHeHUutl
PA3IUYHBIX PA30€eN08 Kypcd, 8 MOM Yucie 3a0au, He C800AWUXCS K HeNOCPeOCMBEHHOMY NpuMeHe-
HUIO U3BECTNHBIX ANICOPUMMOS.

TpebGoBanus Kk pe3yjbTaTaM 0CBOEHUsI coep:kaHusA Moay.as «['eomerpus»

N3ydyeHue reoMeTpuu B cTapiiei MKoJe 1aET BO3MOKHOCTb JOCTHKEHUS 00yUaIOLIUMCS CIIEAYI0-
IIUX PEe3yJIbTaTOB:

Jluunocmuwie:

1) cpopMHpPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH; KPUTUYHOCTH MBIIUICHHSI, YMEHHE PACTIO3HABAThH JJOTHYECKH HEKOPPEKTHHIE BHICKA3bIBAHNUS,
OTJIMYaTh FMIIOTE3Y OT (aKTa;

2) TOTOBHOCTb U CLIOCOOHOCTH BECTU JUAJIOT C APYTUMHU JIFOJIbMHU, JOCTUTATh B HEM B3aMOIIOHHU-
MaHusl, HAXOAUTh OOIIHNE LEIN U COTPYIHUYATD JUISl UX TOCTHIKEHUS;

HaBbIKU COTPYAHHYECTBA CO CBEPCTHUKAMHU, IE€THbMHU MIJIAJIIET0 BO3pacTa, B3pOCIbIMU B 00pa3oBa-
TEIbHOU, OOIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIEJOBATEIbCKOM, TPOEKTHON U IPYIUX BUJAX Jes-
TEIbHOCTH;

3) rOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CaMOOOPa30BaHUI0, HAa POTKEHUN
BCel )KU3HU; CO3HATENFHOE OTHOILIEHUE K HENPEPhIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCHEIIHOM
npo¢eccHOHaTBLHON M 00IIeCTBEHHON 1A TEIbHOCTH;

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOpUE-
CTBA;

4) oco3HaHHBIN BBEIOOP OyAyIel MpopecCuu U BOZMOXKXHOCTh peaTu3aiii COOCTBEHHBIX KU3HEH-
HBIX TUIAHOB; OTHOIIEHUE K MPO(EeCCHOHAIBHOM IeATENbHOCTH KaK BO3MOXKHOCTH Y4acTHs B pellie-
HUM JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOIIEM;
Memanpeomemnvie:

1) yMeHHe caMOCTOSATENIBHO ONPEAETATh eI CBOEro 00yUYeHHUs1, CTABUTh M (POPMyITUpOBaTh IS
ceOs1 HOBbIE 33J]auu B y4€0e 1 M03HABATEIbHOM JIeTETbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI
CBOEH MMO3HABATENbHOMN AEATEIbHOCTH;

2) yMEHHE CaMOCTOSITENIbHO TUIAHUPOBATh MYTH JOCTUKEHHUSI 11€JIei, B TOM YHUCIIE albTepHATUBHBIE,
OCO3HaHHO BBIOMpaTh HamboJee 3G (HEKTUBHBIE CIOCOOBI PEIICHUST yUeOHBIX U TO3HABATEIIBHBIX
3ajady;



3) yMeHHEe COOTHOCUTbH CBOM JCHCTBUS C IUTAHUPYEMBIMH PE3YyIbTaTaMH, OCYIIECTBISITh KOHTPOJIb
CBOEH JIEATENILHOCTH B IIPOLIECCE TOCTHKEHUS PE3YyIbTaTa, ONPEAEIATh CIOCOOb! AEUCTBUI B pam-
Kax MPeIIoKEHHBIX YCIOBUH U TpeOOBaHMIA, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallUe;

4) yMeHUe OIICHUBATh MPaBUIILHOCTh BBIITOJHEHHS y4eOHOM 3a1aun, COOCTBEHHBIE BOSMOXKHOCTH €€
peleHus;

5) Bi1afieHHe OCHOBAMHU CAMOKOHTPOJISI, CAMOOLIEHKHU, IPUHATHS PELICHUH U OCYIIECTBICHUS 0CO-
3HaHHOT'O BbIOOpa B yueOHOH U IO3HABATENILHOM IEATEILHOCTH;

6)yMeHue NMPOAYKTUBHO OOIIATHCS U B3aUMO/IEHCTBOBATh B IIPOLIECCE COBMECTHOM AEATEIbHOCTH,
YUUTBIBATh MO3UIUH IPYTUX YUACTHUKOB JAEATEIBHOCTH, 3()(HEKTUBHO pa3periaTt KOH(INKTEI,

7) BIaieHNEe HAaBBIKAMHY ITO3HABATEIHHOU, yI4eOHO-UCCIEA0BATEIHCKON U MTPOSKTHOM JeATEeIHLHOCTH,
HaBBIKAMU pa3perieHust mpodiieM; ClIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY TIOUCKY METO-
JIOB PELIECHUs NMPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JINYHbIX METOA0B II03HAHUS;

8) FOTOBHOCTH U CLIOCOOHOCTh K CAMOCTOSITEIbHON MH()OPMAIIMIOHHO-II03HABATENILHON JeSITeIbHO-
CTH, BKJIFOYasi yMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(OPMAIIH, KPUTUYECKH
OLIEHUBATh U MHTEPIIPETUPOBATH UH(OPMALIHIO, TOJYyYAEMYIO U3 Pa3IMYHbIX HCTOYHUKOB;

9) ymeHue uCronb30BaTh CPeICTBA MH()OPMALIMOHHBIX 1 KOMMYHMKAIIMOHHBIX TexHosoruil (MKT)
B PEUICHUN KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPTaHU3AIMOHHBIX 33/]1a4 C COOIIOICHUEM Tpe-
OOBaHMI1 YPrOHOMUKH, TEXHUKH 0€30ITaCHOCTH, TUTUEHBI, PECYPCOCOEPEKECHHUS, TIPABOBBIX U dTHYE-
CKHMX HOPM, HOPM UH(POPMAIIMOHHON O€30MaCHOCTH;

10) BiiageHue SI3bIKOBBIMU CPEJCTBAMU — YMEHUE SICHO, JIOTMYHO U TOYHO MU3JIaraTh CBOIO TOUKY
3peHus, UCII0NIb30BaTh aJ€KBATHBIE SI3bIKOBBIEC CPEIICTBA;

11) oBnageHne HaBbIKAMU MMO3HABATEIbHON peIeKCHN KaK OCO3HAHUS COBEPIIIAEMBIX IEHCTBHIA 1
MBICIIUTENBHBIX [TPOLIECCOB, X PE3YJIBTATOB M OCHOBAHMM, IPaHUL] CBOETO 3HAHMS U HE3HAHUS, HO-
BBIX [T03HABATEJIBHBIX 33/1a4 U CPEJICTB UX JOCTHKECHMUS;

IIpeomemnuie:

1) chopMHUPOBAHHOCTH MPEACTABIEHUI O TEOMETPUN KaK YaCTH MUPOBOM KYJIbTYpBI U O MECTE I'eo-
METPUU B COBPEMEHHOI LIMBUIIM3ALIMU, O CIIOCO0AX OMMCAHUS HA MATEMAaTUYECKOM S3bIKE SBJICHUI
peanbHOro MHUpPA;

2) chopMHUPOBAHHOCTH MPECTABIEHUN O TEOMETPUUECKUX MOHATUAX KaK O BaXKHEHIIINX MaTeMaTH-
YECKUX MOJEIIAX, TO3BOJISIOIINX ONUCHIBATh U N3Y4aTh Pa3HbIE IIPOLIECCHI U SIBJICHMS; IOHUMaHUE
BO3MOKHOCTH aKCHOMAaTUYECKOI0 IIOCTPOCHUS MATEMATUYECKUX TEOPUH;

3) BiIafieHHe TeOMETPUUYECKUM S3BIKOM; pa3BUTHE YMEHUS MCIIOJIb30BaTh €r0 AJIsl ONUCAHUS Tpe/-
METOB OKPY>KaIOIIEr0 MUPA; pa3BUTHE MPOCTPAHCTBEHHBIX MPECTABICHNUN, N300pa3UTENIbHBIX
YMEHUM, HABBIKOB T€OMETPUUECKUX ITOCTPOCHHUI;

4) BnajieHre METOJJaMH JI0Ka3aTeJIbCTB U allTOPUTMOB PELLIEHUS; YMEHHE UX TPUMEHSTh, IPOBOJIUTh
JOKa3aTeNIbHbIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;

5) BiasieHne OCHOBHBIMU MOHSATHSIMH O TUIOCKUX U MTPOCTPAHCTBEHHBIX F€OMETPUUECKUX (QUTYpaX,
UX OCHOBHBIX CBOMCTBAX;

6) copMHPOBAHHOCTh YMEHHS PAcllO3HABATh HA YEPTEKaX, MOJIEINAX U B pEAIbHOM MUPE F'eOMEeT-
puueckue GpUrypsl; IpUMEHEHNE U3yYeHHBIX CBOMCTB reoMeTprudeckux Guryp u Gpopmyi ajs pe-
LICHUsI TEOMETPUYECKHX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COJIEpKAHUEM;

7) Bi1asieHne HaBbIKAMH UCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX

IIPOrpaMM IIPH PEILIEHUN 3a1ad;

IlnannpyemMble npeaAMeTHbIE Pe3y/abTaThl H3y4eHHs Moay.as «I'eomeTpus»



Beenenue
BbInycKHUK HAYYHTCS:
- HCII0JIB30BATh OCHOBHBIC MOHSATHUS M AKCHOMBI CTEPEOMETPHUH MTPH PEIICHUH CTaHIAPTHBIX 3a/1a4
JIOTUYECKOTO XapaKTepa;
- BBITIOJIHATH U300paKCHUS TOYCK, MIPSAMBIX U IJIOCKOCTEH HA MPOSKIIMOHHOM YEPTEKE MPU Pa3IHy-
HOM HX B3aHMHOM PAacCIOJIOKEHUHU B IPOCTPAHCTBE.
Boinycknuk nonyyum 603mMoxcHOCHIb
- HAYUUMbCs NPUMEHAMb U3YHUEeHHble NOHAMUS, Pe3yIbMamsl U Memoobl Npu peuleHuy 3a0ay pasz-
JIUYHBIX Pa30eios Kypca, 8 MoM Yucjie 3a0au, He C800AUUXCS K HeNOoCPeOCMBEHHOMY NPUMEHEeHUIO
U3BECTNHBIX ANICOPUMMOS.
IMapasieIbHOCTH NPSIMBIX U IUIOCKOCTEH
BbInycKHUK HAYYHTCS:
- CHCTEMATHYECKHM CBEJICHUSM O MapaJUIeIbHOCTH MPSIMBIX U IIOCKOCTEH B MPOCTPAHCTBE.
Boinycknuk nonyyum 603M04#CHOCHLb:
- HAYUUMbCs YCMAHABIUBANMb NPUUUHHO-CIeOCTBEHHble C8A3U,
- Cmpoums J102udecKue paccylicoenuss, YMo3axKitoueHus (UHOYKmusHvle, 0e0yKmueHbvle U No aHalo-
2uu) u 8b1800bl.
IMepneHIUKYJISAPHOCTH NPAMBIX H IJIOCKOCTEl
BbInycKHUK HAYYHTCS:
- CHCTEMATHYECKHUM CBEJICHUSM O MEPICHIUKYIISIPHOCTH MPSAMBIX ¥ IJIOCKOCTEH B MPOCTPAHCTRE;
- HCIIOJIB30BATh MOHATHS YTIIOB MKy MPSMBIMU U TUIOCKOCTSIMH, MEXTY TUIOCKOCTSIMH.
Boinycknuk nonyyum 603M0M#CHOCHLb:
- HAYYUMbCs YCMAHABIUBAMb NPUYUHHO-CIeOCTBEHHble C8A3U,
- Cmpoums Jl02udecKue paccylicoenuss, YMo3aKitoueHus (UHOYKmusHvle, 0e0yKmueHbvle U N0 aHalo-
2uu) u 8b1800bl.
MHororpaHHUKH
BbInycKHUK HAYYHTCS:
- CHCTEMATHYECKHUM CBEJICHUSIM 00 OCHOBHBIX BHaX MHOTOTPAHHHUKOB.
Buinycknuk nonyuum 603mMoxcHOCHb:
- HAYYUMbCs YCMAanaeIueams NPUYUHHO-C1e0CMEeHHble CEA3U,
- Cmpoums J102udecKue paccylicoenuss, YMo3aKitoueHus (UHOYKmusHvle, 0e0yKmueHbvle U N0 aHalo-
2uu) u 8b1800bl.
III. COAEP) KAHUE YYEBHOI'O IPEAMETA «MATEMATHUKA: AJITEBPA U HAYA-
JJA MATEMATHYECKOI'O AHAJIN3A, TEOMETPUS
(c ykazanueM (hopM y4eOHLIX 3aHATHI, OCHOBHLIX BHJIOB YUEOHOM AeITE€JLHOCTH)
/10 xaace/
MOAVYJb «<AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

OcHoBHoOe conep:kanue | @opmbl Opranusa-| XapaKTepHCTHKA OCHOBHBIX BH/IOB JIesITeIbHO-
10 TeMaM MU Y4eOHBIX CTH Y4YeHHKA (Ha YPOBHe y4eOHBbIX AelCTBHIH)
NpeaMeToB

I'nasa L. JleiicTBUTe/IbHBIE YHCIIA.

becena. Jlekuusa | HaxonuTs cyMMy O€CKOHEYHO yOBIBAIOIIEH T€OMET-
§1. Llenble u paniuoHanb- | YPOK OTKPBITUS HO-| pUUYECKON IPOIPECCUH.




HBIC YHCIIA.
§2. JleficTBUTENBHBIC YHC-
na.

§3. beckone4yHo yoObIBa-
I01[asi TeOMETpUYecKas
porpeccusi.

§4. Apudmerndeckuit Ko-
pEeHb HATypaJbHOM cTemne-
HU.

§5. Crenens ¢ paruo-
HaJTbHBIM U ICHCTBUTEb-
HBIM [TOKa3aTeIsIMHU.

BBIX 3HAaHUU. YPOK
MOBTOPEHUS U
0000mmenus. Kom-
OMHHUPOBAHHBIN
YPOK.
CamocTosaTenbHas
pabora.
Ypok — npe3eHTa-
uust. KontposnbHoe
3aHsITHE.

[TepeBouTH OECKOHEUHYIO TIEPUOTUYECKYIO IPOODH B
OOBIKHOBEHHYIO APOOH.

[TpuBOANTE IPUMEpHI (1aBaTh ONpeeTeHHE) apud-
METUYECKUX KOPHEN HAaTypaJbHOU CTEIICHMU.
[IpumensTh npaBua JEHCTBUHN C paauKaIaMH, Bbl-
PaKEHUSMHU CO CTENEHSIMU C pallHOHATIBHBIM MTOKa-
3aresieM NP BBIYUCIICHUSAX U MPEOOPa30BAHUSIX BbI-
paXKEeHHUI.

I'nasa II. Crenennasi pyHKums.

§6. CrenenHnas QpyHkuus,
e€ cBoiicTBa u rpaduk. §7.
B3aumHo oOpaTHbIe
byHKIHN.
§8.PaBHOCUIIBHBIE ypaB-
HEHMsI 1 HEpaBEHCTBA.

§9. UpparmonaibHbie
yYpaBHEHUS.

VYPOK OTKpBITUS HO-
BBIX 3HAHUU. YPOK
MOBTOPEHUS U
00006menus. Kom-
OMHUPOBAHHBIN
YPOK.

Ypok — npe3eHra-
uusa. KourponbHoe
3aHATHe. becena.
Jleknus.
Tecr.
IIpakTHueckoe 3a-
HATHE.

I[To rpadukam creneHHbIX QYyHKIUH (B 3aBUCUMOCTH
OT I10Ka3aTeJss CTENEHN) ONUCHIBATh UX CBOWCTBA
(MOHOTOHHOCTH, OTPAHUYEHHOCTh, YETHOCTh, HEUET-
HOCTB).

CtpouTh cxeMaTH4ecku rpaduk cTeneHHou QyHk-
LMY B 3aBUCUMOCTH OT IIPUHAJIEKHOCTH I10Ka3aTe-
JIs1 cTeneHH (B aHAIMTUYECKOM 3alucu paccMaTpuBa-
eMOl (YHKIMH) K OTHOMY U3 pacCMaTpUBaEMBbIX
YUCIOBBIX MHOXKECTB (IIPH [TOKa3aTessiX, IpuHaie-
JKAIIUX MHOXKECTBY LEJbIX YUCEIl, IPU JTH0ObIX JIeH-
CTBUTEJIbHBIX [TOKA3aTENSIX) U MEPEUUCTATh €€ CBOM-
CTBa.

[TpuBOIMTE NpUMEpPHI CTENEHHBIX PyHKUNH (3a0aH-
HBIX C MOMOILBIO (popMyIIsl WK rpaduka), odnana-
IOIIMX 33/1aHHBIMU CBOMCTBaMHU (HaIlpuMep, OrpaHu-
YEHHOCTH). Pa3bsACHATH CMBICI EPEUHUCIEHHBIX
CBOMCTB.

AHanM3upoBaTh MoBeeHNE (PYHKIMM HA pa3IMYHBIX
y4acTKax o0JIacTu onpeaeaeHUs.

Pacnio3HaBaTh paBHOCHIIbHBIE Tpe0Opa3oBaHMs,
npeoOpa3oBaHus, IPUBOAIINE K YPaBHEHUIO-
CJIEJICTBUIO.

Pemars npocreiinye nppalnoHaJbHble YPaBHEHUS.
PacnioznaBath rpaduku U cTpoUTh rpa)uKu CTETEH-
HBIX (DYHKIUH, UCTIONB3Ys TPadonoCTpOUTENH, U3Y-
4aTh CBOMCTBA (PYHKIHMI 1O UX rpadukam.
BrimonuaTe npeodpa3zoBaHus rpauKOB CTETIEHHBIX
GyHKIMI: mapaienbHbIN MepeHoc.

[IpuMeHATh CBOMCTBA CTEIEHHOW (PYHKITUU TIPH pe-
HIEHUH MIPUKIAIHBIX 3a]a4 U 3aj1a4 MOBBIIICHHON
CJI0KHOCTH.

I'nasa III. IToka3areabHas pyHKIUA.




§11. [NokazaTenbHas
¢byHKuus, e€ CBOWCTBA U
rpadux.
§12.ITokazaTenbHbIC
YpaBHEHUS.
§13.I1okazaTenbpHEBIC HE-
paBEHCTBa.

§14. Cucremsl 1okasa-
TEJIbHBIX YPABHEHUHU U
HEPaBEHCTB.

YPOK OTKpBITHS HO-
BBIX 3HAHUW. YPOK
MTOBTOPEHUS U
0000mmenus. Kom-
OMHUPOBAHHBIN
ypok. KoutposisHoe
3anstue. Tect. be-
cena.
Jleknus.
IIpakTrueckoe 3a-
HSTHE.

ITo rpadukam nokazaTenbHON (PYHKIIUU ONUCHIBATH
€€ cBOIMCTBA (MOHOTOHHOCTb, OTPAHUUYEHHOCTB ).
[TpuBOANTE MPUMEPHI TOKA3ATEIBHON QYHKINH (3a-
JTAHHOMW ¢ TIOMOIIIBIO PopMYyJIbl WiH rpaduka), odma-
JlaroIleH 3alaHHbIMU CBOMCTBaMHU (HaIlpuMep, orpa-
HUYEHHOCTH). Pa3bsCHATH CMBICIT IEPEUNCIIEHHBIX
CBONCTB.

AHan3upoBaTh MoBeieHNe (PyHKIMM Ha pa3IMuHbIX
y4acTKax 00JIaCTH ONpeAeICHUS.

Pemate nmpocreiine noka3aTebHble ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI.

Pemarb nokasarenbHble ypaBHEHUSI METOJaMU pa3-
JIOXKEHUs Ha MHOKUTEIH, CHOCOOOM 3aMEHbl HEU3-
BECTHOT'0, C MCIIOJIb30BAHUEM CBOMCTB (DyHKILINH,
pelaTh ypaBHEHUs, CBOJAIIMECS K KBaJPaTHBIM.
PacniozHaBath rpaduku u cTpouTh rpaduk noxasa-
TeNbHOU (PYHKIUH, UCII0JIb3YS I'padONIOCTPOUTENH,
M3y4aTh CBOMCTBA ()YHKIIMU 1O TpaduKaMm.
@opMyJIUPOBATH TUIIOTE3BI O KOJIMYECTBE KOPHEN
YpaBHEHHI, COZEPIKALINX TTOKAa3aTeIbHYIO (PYHK-
LIUIO0, U IPOBEPATH UX.

BeimonusaTe npeoOpa3oBanus rpaduka nNoka3areib-
HOW (DYHKIIMU: HapaJljiebHbIN epeHoc.
[TpuMmeHsATH CBOMCTBA MOKa3aTeNbHON QyHKIIMM TpU
pELIEHNN IPUKIIAJHBIX 3a/a4.

I'nasa IV. Jlorapudpmuueckast pyHKuus.

§15.JIorapugmsr.

§16. CaoiicTBa norapud-
MOB.

§17. lecaTnuHbIE U HATY-
paJIbHBIE JIOTAPUPMBI.
§18. Jlorapupmuueckast
¢byHKIHS, €€ CBOICTBa U
rpaduk.
§19.JIorapupmuueckue
ypaBHEHHUS.
§20.JIorapupmuyueckue
HEPABEHCTBA.

YPpOK OTKpBITHS HO-
BBIX 3HAaHUU. YPOK
MTOBTOPEHUS U
0000menus. Kom-
OMHUPOBaHHBIHI
YPOK.

Ypoxk — npe3eHTa-
nud. becena. Jlek-
IS
IIpakTHueckoe 3a-
HSTHE.
CamocrosiTenbHas
pabora.
KonTposbHoe 3aHs-
THE.

BrimonHsaTe IpocTeliume mpeoOpa3oBaHus JIoTa-
PUPMHUUECKUX BBIPaKEHUH € UCTIOIb30BaHUEM
CBOWCTB JIorapu(MoB, ¢ TOMOIIBIO (OPMYIT IEPEX0-
Ja.

ITo rpaduxy sorapupmuueckoil GyHKIIMU OMUCHI-
BaTh €€ CBOMCTBA (MOHOTOHHOCTb, OTpaHUYEH-
HOCTB).

[TpuBoauTE MpUMeEpHI JTorapupMudeckoin GyHKIUN
(3amaHHOM ¢ MOMOIIBIO (hOPMYITBI MK Tpaduka), 00-
Janaromien 3a1aHHbBIMUA CBOWCTBAMH (HarpuMep,
OTPaHUYEHHOCTH). Pa3bsCHATH CMBICI TIEpEUNCIICH-
HBIX CBOWCTB.

AHaM3UpOBaTh MOBeICHUE (PYHKIMI HA pa3IHUHBIX
ydacTKax o0J1acTu onpezeneHus, CpaBHUBATh CKOPO-
CTH Bo3pacTaHus (yObIBaHUS) QYHKIIHIA.
dopMyIMpoBaTh ONpeAeIeHHUs MepedrCIeHHBIX
CBOMCTB.

Pemate npocreiimue norapupmMudeckue ypaBHEeHUs,
Jorapu(pMHUECKUE HEPABEHCTBA U UX CUCTEMBI.




Pemats norapudmMudeckrue ypaBHEHUS pa3TUIHBIMU
METOaMHU.

PacnioznaBath rpaduku u cTpouTh rpaduk jgora-
pugmuyeckor GyHKINHU, UCHIOIB3Ys IpadornocTpou-
TEJN, N3y4aTh CBOMCTBA QYHKIIMU 1O rpaduKam,
(bOpMyIHPOBATH THITOTE3bI O KOJIMYECTBE KOPHEH
YPaBHEHUH, COAEpIKAIIX JIOTapUPMUIECKYIO (HyHK-
LU0, ¥ TPOBEPSTH UX.

[TpumeHsTH CBOCTBA JTOTapUPMUIECKON PYHKIUU
IPU PEUICHUU MPUKIATHBIX 3a/1a4 U 33/1a4 [TOBBI-
LICHHOH CJIOKHOCTH.

I'naBa V. Tpuronomerpu

yeckue popmyJibl.

§21.Panuannas mepa yr-
na.

§22. IloBOpOT TOYKH BO-
KpyT Haydaja KOOpJAMHAT.
§23. Omnpenenenne CUHY-
ca, KOCUHYCa U TaHT'€HCa.
§24. 3Haku cuHyca, KOCH-
Hyca M TaHT€eHca.

§25. 3aBUCHMOCTb MEXKIY
CHUHYCOM, KOCUHYCOM U
TaAHI'€HCOM OJTHOTO U TOTO
XKe yria.
§26.TpuronomeTpruyecKue,
TOXJIECTBA.

§27. Cunyc, KOCUHYC U
TaHT'€HC YTJIOB 0L U - Ol
§28. DopMyIbl CIOKEHHUS.
§29. Cunyc, KOCUHYC U
TAHTE€HC JABOMHOIO YIJIA.
§30.Cunyc, kocunyc u
TaHT€HC MTOJIOBUHHOTO
yria.

§31. ®opmyinsl npuBene-
HUS.

§32. Cymma u pa3HOCTb
cuHycoB. CymMMa u pas-
HOCTb KOCHHYCOB.

VYPOK OTKpBITHUS HO-
BbIX 3HaHUU. KoMm-
OMHUPOBAHHBIN
YPOK.

YPpOK IOBTOPEHHUS U
000011eHus. YpOoK —
npe3enrauus. bece-
na. Jleknusg.
[IpakTuueckoe 3a-
HATHE.
KonTposbHoe 3aHs-
THE.

[TepeBoauTH rpalyCHYIO MEPY B paluaHHYIO U 00-
paTHo.

HaxonuTts Ha OKpYKHOCTH ITOJIOKEHUE TOYKH, COOT-
BETCTBYIOIIEH JAHHOMY JIEUCTBUTEIIBHOMY YHCITY.
HaxonuTek 3HaKu 3Ha4€HUH CUHYCA, KOCUHYCA, TaH-
reHca 4Yncia.

BbIABIIATH 32aBUCUMOCTD MEK/y CHHYCOM, KOCUHY-
COM, TAHT'€HCOM OJIHOT'O U TOTO e yria. [Ipumensars
JTAHHBIE 3aBUCUMOCTH JIJIs I0Ka3aTeIbCTBA TOXKIE-
CTBa, B YACTHOCTH HA ONPENEIEHHBIX MHOKECTBAX.
[TpumeHsTh pH peoOpa3oBaHUSIX U BEIYUCICHUAX
(GopMyIIbl CBSI3U TPUTOHOMETPUYECKUX (PYHKIINUN
yIJIOB

a ¥ —a, QopMyJIbl CIOKEHUS, POPMYJIbI ABOMHBIX
yIi0B, (hopMyIbl IpUBeeHUs, GOPMYIIbI CYMMBI U
Pa3HOCTU CUHYCOB, CYMMBI U PA3HOCTH KOCUHYCOB.
Jloka3bIBaTh TOXKIAECTBA, IPUMEHSAS Pa3INYHbIE Me-
TOJIbI, UCTIOJIb3YS BCE M3YUYEHHBIE (POPMYJIBI.
[TpuMeHATH Bce M3yUeHHbIE CBOMCTBA M (POPMYJIBI
IIPU PELICHNH MTPUKJIAAHBIX 3a/1a4 U 33724 I1OBbI-
LIEHHOM CII0KHOCTH.

I'naBa VI. Tpuronomerpuyeckue ypaBHeHUsI.

§33. YpaBHeHue

YPOK OTKpBITHS HO-
BbIX 3HaHUU. [Ipak-
TUYECKOE 3aHATHE.

COS X = a.

YMeTh HaXOAUTh aPKCUHYC, ApKKOCHHYC, apKTaH-
TeHC AEUCTBUTEIBHOTO YUCIIA, TPAMOTHO (pOpMyIn-
pys onpefeseHue.




§34. YpaBHeHue

sinx = a.
§35. YpaBueHue
tgx = a.

§36. Pemienue TpuroHo-

METPUUYECKUX YPaBHEHHIA.

KomOuHupoBaHHBIH
YPOK.

YPpOK IOBTOPEHHUS U

0000meHus. Ypok —

npe3eHTanus. bece-

na. Jlexius.
[IpakTrueckoe 3a-

HSATHE.

KonTposbHOE 3aHs-

THE.

[TpumeHATH POpMYIIBI ATl HAXOXKICHUS KOPHEH
ypaBHEeHHU# cos x = a, SINX=a, 1gx = a.

YMeTs periaTb TPUTOHOMETPUYECKUE YPABHEHUS:
JIMHEHHBIE OTHOCUTENBHO CUHYCA, KOCUHYCA, TaH-
reHca yria (4ucia), CBOAsIUECs K KBaJpaTHbIM U
JPYTuM anredpandyeckuM ypaBHEHUSIM MOCIIE 3aMe-
HbI HEU3BECTHOI'O, CBOJSLIMECS K IPOCTEUIINM TPU-
TOHOMETPUYECKUM YPABHEHUAM I10CIIE PA3I0KECHUS
Ha MHOXKUTEIIH.

[TpuMeHsITh Bce N3YUEHHbIE CBOWCTBA U CIIOCOOBI
peLICHUS TPUTOHOMETPUUYECKUX YPABHEHUN IIPU pe-
LICHUY IIPUKJIAJAHBIX 3a1a4.

IToBTOpeHue. Pemenue
yYIpaKHEHUH.

[IpakTuueckoe 3a-
HATHE
VYPpok KOHCYyJIbTaLMS
KonTposbHOE 3aH4-
THUEC

HpI/IMeHSITL 3HAHUA, IIOJTYYCHHBIC 3a T'OA.

Mopyab «I'eomeTpusi».

OcHoBHOE€ CoacpKaHue
mo TeMmam

®opmMbl OpraHmusa-
MU Y4eOHBIX
npeaMeToB

XapakTepuCcTHKA OCHOBHBIX BU/JI0B AeSITEJIbHOCTH
yueHHKa (Ha yPOBHE YUeOHBbIX J1eiiCTBHI)

Beenenue.

n.1. [Tpenmer crepeo-
METPHH.

.2 AKCHOMBI CTEpeo-
METpPUU.

n.3. HexoTopsie cnen-
CTBHUA U3 aKCHUOM.

becena. Jlexuus
YPOK OTKpBITUS HO-
BBIX 3HAaHUU. YPOK
MOBTOPEHUS U
00001enna. Kom-
OMHHUPOBaHHBIN
YPOK.
Ypok — npe3eHra-
uus. KonrponbHoe

3aHATUC.

[lepeuncasTb OCHOBHBIE (GUTYPHI B IPOCTPAHCTBE
(Touka, mpsiMasi, MIOCKOCTh), GopMyTUpOBaTh TPU
aKCMOMBI 00 MX B3aMMHOM PAcCHOJI0KEHUN U UILTIO-
CTPUPOBATh ITH aKCHOMBI IPIMEPAMHU U3 OKPYKato-
el 00CTaHOBKHU.

dopmMynupoBaTh U JOKA3hIBAaTh TEOPEMY O TIOCKO-
CTH, TIPOXOJISAIEH Yepe3 MPSMYIO U HE JIeKAIIYIO Ha
Hell TOUKy, U TeOpeMy O MIOCKOCTH, MPOXOAIei
yepes JIBe NepeceKarolye npsmble.

I'nasa 1. IlapaniieJbHOCTh NPAMBIX H IIJIOCKOCTEH.

§ 1. ITapajyieIbHOCTH NPAMBIX, IPSAMOM M IJIOCKOCTH.

1.4. ITapamenbHble nps-
MBIE B IPOCTPAHCTBE.

1. 5S.ITapamiensHOCTD
TPEX NPAMBIX.

1. 6.ITapamnensHOCTD
IIPSIMOM U INIOCKOCTH.

YPOK OTKpBITHS HO-
BBIX 3HAHUU. YPOK
MOBTOPEHHUS U
0006mmenus. Kom-
OMHUPOBaHHBIHI

YPOK.
KontpoinbHoe 3ans-

tue. becena.

dopMmyIMpoBaTh ONpeeeHIE MapalIebHbIX Mps-
MBIX B IPOCTPAHCTBE, GOPMYIUPOBATH U JOKA3BIBATH
TEOPEMBI O MAPAIIIEIbHBIX MPSAMBIX; O0BSICHATH, Ka-
KM€ BO3MOXHBI CIIy4al B3aMHOI'O PACTIONIOKEHHUS
MIPSIMON U TUIOCKOCTH B IIPOCTPAHCTBE, U IPUBOAUTH
WUTIOCTPUPYIOIIKE IPUMEPHI U3 OKpY’KaroLiei 00-
CTaHOBKH; (OPMYIMPOBATH ONpEesICHHE apaj-
JIENIBHBIX NPSIMOM U IUIOCKOCTH, (POpMYyIUpOBaTh U




Jleknus.
[IpakTnueckoe 3aHs-
THE.

JTIOKa3bIBaTh YTBEPKACHHUE O MapajIeTbHOCTH Ipsi-
MOH U TUIOCKOCTHU (CBOMCTBA U MPU3HAK); pelaTh 3a-
JTaYM Ha BBIYMCIICHUE U I0KA3aTEIbCTBO, CBI3AHHbBIC
C B3aMMHBIM PACIIOJIOKEHUEM MPSAMBIX U ITIOCKO-
cTei.

§ 2. Bzaumuoe p

acroJioKeHHe MPSIMBIX B IPOCTPAHCTBE. YT0J MeKAy NPAMBIMH.

1.7.CKpeluBaronmecs
psIMBIC.

11.8. YTiBl ¢ coHarpas-
JICHHBIMU CTOPOHAMHU.

1.9. Yroa Mexay npsi-
MBIMH.

YPOK OTKpBITUSA HO-
BBIX 3HAHUW. YPOK
MMOBTOPEHUS U
00006menus. Kom-
OWMHUPOBAHHBIN
ypok. KontponbHoe
3aHaTHe. becena.
Jlexuus.
[IpakTnueckoe 3aHs-
THE.

dopMynHpoBaTh ONpeieSICHNE MapaieIbHbIX MPsi-
MBIX B IPOCTPAHCTBE, (OPMYIUPOBATH U JTOKA3BIBATH
TEOPEMBI O MAPAIICIBHBIX MPSMBIX; O0BSICHAITH, Ka-
KHE BO3MOXKHBI CITy4yand B3aUMHOT'O PaCOIOKEHUS
MPSIMOM U TUIOCKOCTHU B MMPOCTPAHCTBE, U IPUBOAUTH
WUTIOCTPUPYIOIIHE IPUMEPHI U3 OKpYsKarolei 00-
CTaHOBKH; (OPMYIUPOBATH OMpeesieHUE mapai-
JIENBHBIX MPSMOM U TUIOCKOCTH, (POPMYIUPOBATH U
JTIOKa3bIBaTh YTBEPKACHHS O MapalIeIbHOCTH Tpsi-
MOH U TUIOCKOCTHU (CBOMCTBA M MPHU3HAK); pelaTh 3a-
Ja4M Ha BBIYMCIICHUE U I0KA3aTEIbCTBO, CBI3AHHbBIC
C B3aMMHBIM PACITOJIOKEHUEM TMPSMBIX U ILTIOCKO-
CTEH.

§ 3. [Iapa/1eIbHOCTD MJIOCKOCTEH.

1. 10. [TapamnensHbie
TIJIOCKOCTH.

m.11. CoiicTBa napai-
JIETTbHBIX TIJIOCKOCTEH.

YPOK OTKpBITUSA HO-
BBIX 3HAHUW. YPOK
MOBTOPEHUS U
00001mennsa. Kom-
OMHUPOBAHHBIN
YPOK.

Ypok — npe3eHra-
uud. becena. Jlek-
S
[IpakTrueckoe 3aHs-
THE.
KonTponbsHoe 3aHs-

@opMynHMpOBATH ONIPEAEICHHAE MTapAJLIEIbHBIX IIIOC-
KocTel, popMynHpoBaTh U TOKA3bIBaTh YTBEPKACHUS
0 MPU3HAKE U CBOMCTBAX NApAJJIEIbHBIX IIIOCKOCTEH,
HCIIOJB30BATh 3TU YTBEPKICHHUS IIPU PEIICHHUH 3a-
Jad.

THUE.
§ 4. Terpasdap u napaJuiesienumnen.
KomOunupoBanuslii| OOBACHATH, Kakas (UTrypa Ha3bIBACTCS TETPAdIPOM U
m.12. Terpasp. YPOK. Kakas napamienenumenom. [lokaszeiBate Ha yepTexax

. 13.ITapamnenenunes.
n.14. 3amaun Ha mocTpo-
€HUE CCUCHUH.

YPOK OTKpBITHS HO-
BBIX 3HAHUMU.
YpOoK NOBTOPEHHUS U
00001meHus. Ypok —
npeseHranus. bece-
na. Jlexius.
ITpakTrueckoe 3aHs-

THE.

KonTponbsHoe 3aHs-

U MOJIEJISIX UX 3JIEMEHTHI, U300paXkaTh 3TU (QUTYPHI
Ha PUCYHKaX, WITOCTPUPOBATH C UX MIOMOLIBIO pa3-
JIMYHBIE CITy4au B3aUMHOTO PaCOJIOKEHUS MPSIMBIX
U TUIOCKOCTEH B POCTPAHCTBE; POPMYIHUPOBAThH U
JIOKa3bIBaTh YTBEPKIACHHS O CBOMCTBAaX Napajuiese-
nunena; o0ObSICHATh, YTO Ha3bIBACTCSA CEUEHUEM TET-
pasapa (mapajuienenumena), pemarhb 3a1a4u Ha Mmo-
CTPOEHHUE CEYECHUH TeTpas/pa U napajuieenunesia Ha
qyepTeKe.




THUC.

I'naBa |l. [lepnenaAnKy/JIsIpHOCTD NPSAMBIX M IJIOCKOCTEH.

§ 1. [lepneHAUKYJSAPHOCTH NPSIMOH U IJIOCKOCTH.

. 15.1lepnenaukynsipabie
IpsiMbl€ B IPOCTPAHCTBE.
. 16.[TapanensHbie
MpsIMbIE, IEPIICHIUKY-
JSIpHBIE K TUIOCKOCTH.
1.17. Ilpu3Hak nepnex-
TUKYJISPHOCTH TIPSIMON U
IJIOCKOCTH.

1.18. Teopema o npsmoit,
MEPIEeHIUKYIAPHON K
IIJIOCKOCTH.

YPOK OTKpBITUS HO-
BbIX 3HaHUM. [Ipak-
TUYECKOE 3aHATHE.
KomOuHupoBaHH blif
YPOK.

YPpOK IOBTOPEHHUS U
0000menus. becena.
Jlekius.
[TpakTueckoe 3aHs-
THE.
KonTponbsHoe 3aHs-
THE.

DopMyIMpOBaTh ONPEAEICHUE IEPIECHAUKYIISIPHBIX
IPSIMBIX B IIPOCTPAHCTBE; (POPMYJIMPOBATh U JOKA-
3BIBATh JIEMMY O IEPIECHIUKYIIPHOCTH IBYX I1apal-
JETBHBIX MPSIMBIX K TPEThel mpsaMoil; popmynupo-
BaTh OIPEACIICHUE NIPSIMOM, IEPIICHANKYIIIPHOHN K
IIJIOCKOCTH, ¥ IPUBOJUTH WILTIOCTPUPYIOIIME IIPUME-
PBI U3 OKpYXKaroliel 00CTaHOBKHU.

®opMynupoBaTh U J0Ka3bIBaTh TEOPEMBI (IPAMYIO U
00paTHYI0) O CBSI3U MEXKAY MapajuIeIbHOCTbIO Mpsi-
MBIX U UX NEPIEHIUKYIPHOCTHIO K INIOCKOCTH; TEO-
peMy, BBIPAXKAIOILYIO IIPU3HAK NEPIEHANKYIIPHOCTH
IIPSIMOM M TUIOCKOCTH, ¥ TEOPEMY O CYILIECTBOBAaHUU
Y €JUHCTBEHHOCTH IIPSIMOM, POXOALIEN Yepes3 1aH-
HYIO TOYKY W IEPIEHAUKYIISIPHON K TAaHHOU IIJIOCKO-
CTH.

Pematp 3a1aun Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MIEPIECHIUKYJISIPHOCTBIO NIPSMOM U
IIJIOCKOCTH.

§ 2. llepnieHAMKYISP U HAKJIOHHBbIE. YTOJ Me:K1y NPSIMOM M IJIOCKOCTHIO.

1.19. Paccrosinue ot Tou-
KM JI0 IIJIOCKOCTH.

11.20. Teopema o Tpéx
NEPIEHIUKYIIApax.

m.21. Yron mexny nps-
MOH U IUIOCKOCTBIO.

YPOK OTKpBITHS HO-
BBIX 3HaHUN becena.
Jlexknus.
YPOK IOBTOPEHHUS U
0000mmenus. Kom-
OMHUPOBaHHBIHI
YPOK.

Ypok — npe3eHra-
uusi. KonTposnbHOe
3aHSTHE.

OOBSACHATD, YTO TAKOE MEPIEHIUKYIIAP U HAKIOHHAS
K IJIOCKOCTH, YTO Ha3bIBAETCS MPOEKIMEN HAKIOH-
HOM; 4TO Ha3bIBAETCS: PACCTOSIHUEM OT TOUKH J10
IJIOCKOCTH, MEXKIY NapauIeIbHBIMU IIJIOCKOCTSIMH,
MEXy TapajuIeIbHBIMU IPSIMOM U INIOCKOCTHIO,
MEX]y CKPELUBAIOIIUMUCS MPSAMBIMHU; (OPMYIHUPO-
BaTh U JIOKa3bIBATh TEOPEMY O TPEX MEPIIECHIUKYIIS-
pax v IpUMEHATH €€ MU PEeLIeHUH 3a/1a4; 00bsiC-
HATb, YTO TAKOE OPTOTOHAJIbHAS IIPOEKIINS TOUKH
(purypsr) Ha IIIOCKOCTH U JOKA3bIBaTh, YTO MPOEK-
LUel NpAMOH Ha MJIOCKOCTh, HETIEPIEH IUKYIISIPHYIO
K 9TOH NPSAMOH, SIBJIAETCS NpsiMast; 00BACHSATb, UTO
Ha3bIBAETCS YIJIOM MEKIY MPSMOU U IJIOCKOCTBIO U
KaKMM CBOWCTBOM OH 00Jja/1aeT; 0OBbsCHSTD, UTO Ta-
KO€ IIeHTpabHas MPOEKIHs TOUKHU (PUTyphl) HA
IIOCKOCTb.

§ 3. IByrpannbiii yroJ. [lepneHauKyJApHOCTDH IJIOCKOCTEM.

11.22. JIByrpaHHblii yroJl.
1. 23. [Ipu3Hak nepnes-
TUKYJISPHOCTH JIBYX
IJIOCKOCTEM.

.24 . 1TpssMOyTONBHBIN

KoMOuHMpoBaHHBIN
YPOK.
becena.
Jlexius.
YPpOoK OTKpBITHS HO-
BBIX 3HAHUU. YPOK

OOBACHATD, Kakas (GUTypa Ha3bIBACTCS ABYIPAaHHBIM
YIJIOM U KaK OH U3MepsieTcs; JOKa3bIBaTh, YTO BCE
JMHEWHBIE YTIIbl IBYTPAHHOTO yIJIa paBHBI APYT IPY-
I'y; OOBSCHSATH, UTO TAKOE YIOJl MEXKIY MepeceKaro-
HIMMHUCS TUIOCKOCTSIMM U B KaKUX IIpeJesiaXx OH u3Me-
HsieTCs; (POpPMyIUPOBATh ONpPEEICHNE B3aUMHO Tep-




NEHIUKYISPHBIX TUIOCKOCTEH, (POpMYIHPOBATH U J10-
Ka3bIBaTb TEOPEMY O IPU3HAKE NIEPIIECHIUKYISIPHOCTH
JIBYX IJIOCKOCTEH; OOBSICHATH, KAKOW MapajieNenu-
e/l Ha3bIBAETCS MPSMOYTOJIBHBIM, (POPMYIINPOBATH U
JOKa3bIBaTh YTBEP/KICHMS O €r0 CBOWCTBAX; pellaTh
3a/1a4¥ Ha BBIYMCIICHUE U JOKA3aTEIBCTBO C UCIIOJIb-
30BaHUEM TEOPEM O NEPIEHIUKYIIPHOCTU IPSIMBIX U
IJIOCKOCTEH, a TAKXKE 3a7a4u Ha IOCTPOEHUE ceve-
HUU IPAMOYTOJBHOIO ITapaJlIeNICIINIIEa Ha YEPTEXKE.
Hcnons30BaTh KOMIIBIOTEPHBIE IPOIPAMMBI IIPU U3Y-
YEHUU BOIIPOCOB, CBA3aHHBIX C B3aUMHBIM PACIIOJIO-
JKEHUEM IIPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.

napaJijiCJICIIUIICA. MMOBTOPCHHUA U
00006mmenus. Kon-
TPOJBHOE 3aHSTHE.
I'nasa I1l. MHOrOrpaHHNKH.

§ 1. IlonsaTne MmHororpanuuka. lipusma.

n.27. Ilogsarue MHOrO-
IpaHHHKA.
1.30. [Tpuzma

becena. Jlexuus
YPOK OTKpBITUS HO-
BBIX 3HAHUW. YPOK
MOBTOPEHUS U
00001menusa. Kom-
OMHUPOBAHHBIN
YPOK.
Ypoxk — npe3eHTa-
uusi. KoHTposnbHOe
3aHSTHE.

OOBsCHATD, Kakas (UTypa Ha3BIBACTCS MHOTOTPaH-
HUKOM M KaK Ha3bIBAIOTCS €TO AJIEMEHTHI, KaKOH
MHOTOTPaHHHK Ha3bIBACTCS BBITYKJIBIM, IPUBOANUTH
IIPUMEPbl MHOTOTPAHHUKOB; OOBACHATH, KAKOH MHO-
TOrpaHHMK Ha3bIBAe€TCs MPU3MOI U KaK Ha3bIBAIOTCSA
e€ JIeMEeHTHI, Kakasi IpU3Ma Ha3bIBaeTCs IPSAMOH,
HaKJIOHHOH, MPaBUJIbHON, U300paXkaTh MPU3MbI Ha
PHUCYHKE; OOBSACHSTH, YTO Ha3bIBACTCS TUIOMIAIBIO
MOJIHOM (OOKOBOI) MOBEPXHOCTH MPU3MBI U JIOKa3bl-
BaTh TEOPEMY O IUIOIIAAN OOKOBOM MOBEPXHOCTU
MPSIMO IPU3MBI; PEIaTh 3a7a4l Ha BEIYMCICHHE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C IPU3MON.

§ 2. llmpamupa.

n.32. [lupamupa.

1.33. IIpaBunbHas nupa-
MU/IA.

n.34. Yceu€nnas nupa-
MUJA.

becena. Jlekuus
YPOK OTKpBITHS HO-
BBIX 3HAHUU. YPOK

MIOBTOPEHUS U
00001mennsa. Kom-

OMHUPOBaHHBIH

ypok. KonTponsHoe
3aHsATHE.

OOBACHATH, KAKOI MHOTOTPAaHHUK Ha3bIBAETCS MU-
pamMmI0M M KaK Ha3bIBAIOTCS €€ 3JIEMEHTHI, UTO Ha3bl-
BaeTCs IUIOMIA/IbIO MOJIHOM (0OKOBOI) MOBEPXHOCTH
MUpaMHJIbl; OOBSICHSTD, KaKasi MUpaMU/1a Ha3bIBAETCS
MIPaBUJIbHOM, TI0KA3bIBaTh YTBEPKAECHUE O CBOMCTBAX
e€ OOKOBBIX p&0ep 1 OOKOBBIX IpaHEl U TEOPEMY O
TUTOIIAM OOKOBOM MOBEPXHOCTH MPABUIBHOM Mupa-
MU/IbI; OOBSACHATH, KAKOM MHOTOTPAHHUK Ha3bIBACTCS
YCEUEHHOU MUPAMUION U KaK Ha3bIBAKOTCS €€ dIle-
MEHTHI, JOKa3bIBaTh TEOPEMY O IUIOIIAIU OOKOBOM
ITOBEPXHOCTH MPABUIILHON YCEUEHHON MTUPAMUIBL;
pelaTh 3a1a4i Ha BBIUMCIICHHUE U J0Ka3aTeNbCTBO,
CBSI3aHHBIE C MHPaMHIaMH, a TaKKe 3aJ1a4M Ha I0-
CTPOEHHME CEYEHUM MUpPaMUJL HA YEPTEKE.

§ 3. IIpaBuJjibHbIe MHOTOTPAHHUKH.




11.35. CummeTpus B po-
CTpaHCTBE.

11.36. [loHsATHE IpaBUIIb-
HOT'O MHOTOTPaHHHKA.
11.37. DIeMEHThI CUM-
METPUH NPaBUIBHBIX
MHOT'OI'PaHHHUKOB.

becena. Jlexkuus
YPOK OTKpBITUS HO-
BBIX 3HAHUW. YPOK
MIOBTOPECHHUS U
00001menusa. Kom-
OWMHUPOBAHHBIN
YPOK.
Ypok — npe3eHTa-
uusi. KontponbHOE
3aHSTHE.

OOBACHATH, KaK€ TOUYKH HA3bIBAIOTCS CUMMETPHY-
HBIMHM OTHOCUTEJIBHO TOYKHU (IIPSAMOH, IIJIOCKOCTH),
YTO TaKoe LEHTP (OCh, MIIOCKOCTh) CHMMETPUH (PUTY-
P, IPUBOIUTH IPUMEPHI PUTYP, 00Ta1AIOIIHX dIIe-
MEHTaMU CUMMETPUH, a TAKXKe IPUMEPbl CHMMETPUHI
B apXUTEKType, TEXHUKE, IPUPOAE; OOBICHITH, Ka-
KO MHOTOTPaHHUK Ha3bIBAa€TCsl IPABUIIbHBIM, JIOKa-
3bIBaTh, YTO HE CYIIECTBYET MPABUIBHOTO MHOTO-
IpPaHHUKA, TPAaHsMU KOTOPOIO SBJISIOTCS ITPaBUIIb-
HBIE 71-YTOJIBHUKU IpHU 7 * 6; 00BACHATH, KaKue Cy-
LIECTBYIOT BU/IbI IPABUJIBHBIX MHOTOI'PAaHHUKOB H,
KaKHMH DJIEMEHTaMU CUMMETPUH OHH 00J1a/1af0T.

IToBTOpenue. Pemenue
YIPa)KHEHUH.

ITpakTndeckoe 3aHs-
THE.

YPOK - KOHCYJIbTa-
Lyl
KonTponbsHoe 3aHs-
THE.

HpI/IMeHHTB 3HAaHW:, [TIOJTYUCHHBIC 3a T'OA.

IV. KAIEHJIAPHO-TEMATUYECKOE IIJTAHUPOBAHHUE
YUEBHOT' O IPEJMETA «MATEMATUKA: AJITEBPA U HAYAJIA MATEMATHUYE-
CKOI'O AHAJIN3A, TEOMETPUS»
10 -11 kjaaccobl

(4 yaca B Henexn10, Beero 136 yacon)

Y4eOHuKH:
«Auredpa u Hayajaa mateMaTnuyeckoro ananausa 10-11» II.A.AnumoB u ap.
«I'eomerpus 10-11» Aranacsn JI.M. u ap.

KoanuecrBo JlaTa npoBeaeHust ypoka
Ne n/m Pa3nen, Tema ypoka 4acoB [ian ®akt

I'nasa 1. [lelicTBUTENbHBIE YHCIA. 12

1-2 | Lenbie u panpoHaIbHBIE Yncia, §1. 2

BBenenue 3

3 [Ipenmer crepeomeTpuu. AKCHOMBI CTEPEOMETPHH, 1.1, 1
m.2.

4 [elictBuTenbHbIC yncna, §2. 1

5-6 | HexoTopsle CIIEICTBUS U3 aKCHOM, I1.3. 2

7-8 | beckoneuHo yObIBaroIIasi reoMeTpUYecKast IPOrpeccus, 2
§3.

I'nasa L. I1apajuieJibHOCTH NPAMBIX M IIOCKOCTEH. 16

§ 1. ITapajyie1bHOCTH NPAMBIX, IPAMOM M IJIOCKOCTH.

9 [TapannenbHble IpsSMbIe B IPOCTPAHCTBE, 11.4. 1

10-12 | Apudmernyeckuii KOpeHb HATYPAIBHOM CTeneHu, §4. 3

13 | IMapannenbHOCTh TPEX MPSAMBIX, I1.5. 1




14 | IMapamienbHOCTH NPSIMOM U INIOCKOCTH, 11.6. 1

15-17 | CreneHb ¢ pauMOHAIBHBIM U JEHCTBUTEIBHBIM [10Ka3a- 3
TeneM, §5.
18 | KontpomasHas paborta Ne 1 mo reme «JleiicTBUTEILHBIE 1
qUCIay.
19 | Pemenue 3ama4 no teme «IlapannenbHOCTh TPSMBIX, 1

NPSIMOI U TUIOCKOCTHY, 11.4-6.

§ 2. BzaumHnoe PACIIOJOKCHHUE NMPAMBIX B IIPOCTPAHCTBE. Yroa MEKIY NMPAMBIMHA.

20 | CkpemuBaroniiecs: mpsmMsie, I1.7. 1
I'nasa II. Ctenennas pyHKUIus. 11
21-23 | Crenennas GpyHKuus, €€ CBOWCTBA U Tpaduk, §6. 3
24 | YrIel ¢ COHaNpaBICHHBIMU CTOPOHAMM, II.8. 1
25-26 | B3zaumHo obpaTtHbie HyHKIUH, §7. 2
27 VYron mexay npsmbeimMu, 11.9. 1
28-29 | PaBHOCWIIbHBIE ypaBHEHUSI U HEPABEHCTBA, §8. 2
30 | Pemenwue 3amau o Teme «B3anMHOe pacrionokeHue 1
IPSMBIX B IPOCTPAHCTBE. YTOI MEXIy IPSIMBIMIY, I1.7-
9.
31 | KontponbHas padota Ne2 mo teme «llapamnensHocTh 1
MIPSIMBIX U IJIOCKOCTEMN.
32-33 | UppaunonansHble ypaBHEHUS, §9. 2
§ 3. IlapajieIbHOCTD IJIOCKOCTEH.
34 | IMapannenbHble MI0CKOCTH, 11.10. 1
35 | OGoOmenue u cucreMaTu3anus 3HaHui mo reme «Cre- 1
neHHas QyHKIus», §6-§9.
36 | KonTtpomnbHas padota Ne 3 mo reme «Crenennas GpyHK- 1
VST
37 | CpoiicTBa nmapajuienabHbIX IIOCKOCTEH, m.11. 1
I'nasa III. Iloka3aTeabHasi pyHKknms. 10
38-39 | INoka3zaTenbHas QYHKIUS, €€ CBOHCTBA U rpaduk, §11. 2
§ 4. Terpasap u napajuiejienumnes.
40 | Terpasap, m.12. 1
41-42 | Tloka3aTenbHble ypaBHEHUS, §12. 2
43 | MMapamenenumen, . 13. 1
44-45 | TlokasarenbHbIC HEPABEHCTBA, §13. 2
46 3ajaun Ha OCTPOEHUE CeYeHuH, 1.14. 1
47-48 | Cucrembl OKa3aTeNbHBIX YPABHEHUI U HEPABEHCTB, 2
§14.
49 | Pemenwue 3amad o Teme «llapamienbHOCTb PSMBIX U 1
IUIOCKOCTEI», m.4-11.14.
50 | KontponbHas pabota Ne 4 o reme «IlapannensHocts 1
IIJIOCKOCTEMN.
51 O0600meHre 1 cucreMarn3anud 3Haguii mo reme «llo- 1

kazarenbHas GyHkmusa», §11-§14.




52 | KonrponbHas padota Ne 5 o teme «IlokazarenbHast 1
byHKIHD.
I'naBa Il. [lepnenauKy/JasipHOCTD NPSIMBIX U IJIOCKO- 17

CcTei.

§ 1. [lepneHAUKYJIAPHOCTH NPAMOI U MJIOCKOCTH.

53 | IlepneHauKyssipHBIC TIPSMBIE B IPOCTPAHCTBE, I1.15. 1
I'nasa IV. Jlorapudpmuueckas pyHKuus. 14
54-55 | Jlorapudmsr, §15. 2
56 | IlapamnenpHbIe IPSMBIE, EPIICHAUKYISIPHBIC K TUIOC- 1
KocTH, 11.16.
57-58 | CgoiictBa norapudmos, §16. 2
59 | IIpu3Hak nepneHIuKyIIPHOCTH IPSIMON U THIOCKOCTH, 1
m.17.
60-61 | JlecaTuuHble U HATypasbHbIE Torapudmsl, §17. 2
62 | Teopema o npsiIMOH, MEPIICHIUKYISIPHON K TUIOCKOCTH, 1
m.18.
63 | Pemenwue 3amau o teme «lleprneHaAuKyIIpHOCTH Mpsi- 1
MOH M IIJTIOCKOCTUY, IM.15-11.18.
64-65 | Jlorapudgmuueckas pynkuus, e€ cBoiicTBa u rpaduk, 2
§18.
§ 2. llepnieHAMKY/ISP U HAKJIOHHBbIE. YTO0J Me:K1y NPSIMOM M IJIOCKOCTBIO.
66 Paccrostnue oT TOYKH 10 IJIOCKOCTH, I1.19. 1
67-68 | Jlorapudpmuueckue ypaBHenus, §19. 2
69 | Teopema o Tpex nmepneHauKyssIpax, m.20. 1
70-71 | Jlorapudmudeckue HepaBeHCTBa, §20. 2
72 | Yroa Mexmy mpsiMOil M TUIOCKOCTHIO, 1.21. 1
73 | IloBTOpenue Teopuu. Penienne 3a1a4 Ha IpUMEHEeHUE 1
TEOpEeMBI O TPEX MEPIEHANKYIIAPaX, YTOJI MEXY NMPsIMON
1 IUIOCKOCTHIO, M. 19-21.
74 | O6o0meHye u cucTeMaTru3anus 3HaHui 1o reme «Jlo- 1
rapudmuueckas pyHkuusa», §15-§20.
75 | KonTponbHas padora Ne 6 o reme «Jlorapupmuueckas 1
GbyHKIHD.
76-77 | IloBropenue Teopuu. Pemenne 3agau Ha IpUMEHEHHE 2
TEOPEMBI 0 TPEX MEPHEHIUKYIAPAX, YTOI MEXKY MPSIMOH]
M IUIOCKOCTHIO, 1. 19-21.
I'naBa V. Tpuronomerpuueckue ¢gopmy.ibl. 20
78 | Panmannas mepa yria, §21. 1
79-80 | IToBOpOT TOUYKHM BOKpYT Hayajla KOOpJAUHAT, §22. 2
§ 3. IByrpannbiii yroJi. IlepneHauKkyJApHOCTDH IJIOCKOCTEM.
81 | JIByrpaHHsIii yrodi, m.22. 1
82-83 | Onpenenenue cuHyca, KOCMHYCa U TaHTe€Hca yria, §23. 2
84 | Ilpu3Hak nepneHIuKyIIPHOCTH JBYX IIOCKOCTEH, 1

m.23.




85 | 3maku cuHyca, KOCHHYCa M TaHTeHca, §24. 1
86 | IIpssMoyrospHBIN Hapaysienenumnes, m.24. 1
87 | Pemenue 3a1a4 Ha MPSMOYTOIBHBIN MapalIeIICITUIICI, 1
m.24.
88-89 | 3aBUCHMMOCTD MEXy CHHYCOM, KOCHHYCOM U TaHT'€H- 2
COM OJIHOTO M TOTI'O K€ yria, §25.
90 | Pemenue 3amau no teme «lleprnenauKyIsipHOCTH Mpsi- 1
MBIX U INIOCKOCTEMN Y, 11.15-11.24.
91 | KonrpoawHas pabora Ne7 o teme «lleprieHaukymsip- 1
HOCTb NPSAMBIX U IUIOCKOCTEM».
92-93 | TpuroHomeTpu4ecKkue TOXIECTBA, §26. 2
I'nasa |1l. MHoOrorpanuuku. 12
§ 1. IlonsaTe mHororpanumnka. lipusma.
94 | IloHsaTHE MHOTOTpAaHHHUKA, 11.27. 1
95 | CuHyc, KOCHHYC U TAaHTEHC yIJIOB a B —a, §27. 1
96-97 | Ilpusma, m.30. 2
98-99 | ®opmynbl cnoxkenus, §28. 2
§ 2. llmpamupa.
100 | INmpamuna, m.32. 1
101 | Cunyc, KOCHHYC ¥ TaHTEHC JIBOMHOTO yria, §29. 1
102 | Cunyc, KOCHHYC ¥ TaHT€HC MOJOBUHHOTO yria, §30. 1
103 | IlpaBunbHas nupamuia, mn.33. 1
104-105| ®opmynsr mpuBenerns, §31 . 2
106 | Cymma u pa3HocTh cuHycoB. CyMMa U pa3HOCTh KOCH- 1
HYyCOB, §32.
107 | Yceuénnas nupamuna, mn.34. 1
108 | OGobuienue u cuctemaTH3aus 3Hanui no teme «Tpu- 1
roHoMeTpudeckue popmynb», §21-§32.
109 | Konrponsnas padora Ne 8 mo Teme «Tpuronomerpuue- 1
ckue GopMyIIbI».
§ 3. IIpaBuJIbHBIC MHOTOTPAHHHUKH.
110 | Cummerpus B IpOCTPaHCTBE, I.35. 1
I'nmasa VI. Tpuronomerpuveckue ypaBHeHHsI. 13
111-113| VpaBHeHue cos x = a, §33. 3
114 | IloHsATHE NPaBUILHOIO MHOTOIpaHHUKA, 11.36. 1
115-116| VpaBHenue sin x = a, §34. 2
117 | DneMeHThl CHMMETPHUH MTPaBUIIbHBIX MHOTOIPaHHUKOB, 1
m.37.
118-119| VpaBHenue tg x =a, §35. 2
120 | Pemenue 3anau o teme «lIpaBuiibHbIE MHOTOTpaHHH- 1
Kuy», 1.35-11.37.
121 | Ob6oOmenne u cucTeMaTu3alys 3HaHui 1o TemMe «MHO- 1
TOTpaHHUKWY, 11.27-11.37.
122 | KontponbHas padota Ne 9 mo teme «MHOTOTpaHHHUKN». 1




123-126| Pemenue TpUrOHOMETPHUECKUX ypaBHEHUH, §36. 4
127 | O6o0bmenue u cucremaTu3aus 3Hanuil mo teme «Tpu- 1
TOHOMETPUYECKUE YPaBHEHUS», § 33- §36.
128 | KonrponbHas padota Ne 10 mo teme «Tpuronomerpu- 1
YEeCKUE YpaBHEHUS.
IToBTOpEeHUE U pelleHUe 32124 6
129 | Beruucnenus u npeoOpa3oBaHusi. 1
130 | [IpeameTt crepeomeTpru. AKCHOMBI CTEPEOMETPHH. 1
131 | YpaBHeHusl, cUCTeMbl YpaBHCHHH, HEPABCHCTBA. 1
132 | INapannensHOCTh M MEPIEHAUKYISIPHOCTH MPSAMBIX U 1
IIJIOCKOCTEM.
133 | ®ynkuuu u rpapuKy. 1
134 | MHOrorpaHHUKH. 1
135-136| IIpomexxyTouHas aTTecTalus. 2
11 knacc
1-4 | IloBTOpenue Kypca anreOpsl 1 Havan aHanu3a 10 kiac- 4
ca
5-19 | Bekropsr 15
20-34 | Tpuronomerpuueckue QyHKIHIH 15
35-51 | HwmmHap, KOHYC U map 17
52-64 | IlpousBoaHas U €€ TECOMETPUUECKHI CMBICTT 13
65-67 | Cepa 3
68-77 | IlpumeHeHne MPOU3BOAHOM K HCCIIEJOBAHUIO (PYHKIIUH 10
78-90 | O6BemsbI Ten 13
91-103 | UnTerpan 13
104-108| IToBTOpeHUE 10 reOMETPUU 5
109-113| KomOuHnaTtopuka 5
114-120 DneMeHTBI TEOPUU BEPOSTHOCTEH 7
121-124| CrartucTtuka 4
125-136| MToroBoe moBTOpeHUE Kypca MaTeMaTHKH, ITOTOTOBKa 12
k EI'D.

V. YYEBHO-METOJNYECKOE OBECITEYEHUE PABOYEM ITPOT'PAMMBI
YUEBHOTI'O TIPEJIMETA <MATEMATHUKA: AJITEGPA U HAYAJIA MATEMATHUYE-
CKOI'O AHAJIM3A, TEOMETPUSI»

1. AnreOpa u Hayana marematuyeckoro aHanuza. CoopHuk padounx nmporpamm. 10—11 kmaccsr :
yue0. mocodue ams yuutenei o0meo0pa3oBar. opranu3aiuii: 6a30BbIi U yriayO. ypoBHH / [COCT.
T. A. bypmucrposa]. — M.: IIpoceenienue, 2016.
2. [Tporpammsl 0011€00pa30BaTEIbHBIX YUpEkKACHUH. Anredpa U Hauyana MaTeMaTHYECKOro aHaAJIH-
3a. 10-11 xmaccsl. [coct. T. A. Bypmuctposa]. — M.: IIpocsemenne, 2009.
3. [Iporpamma 1o reometpun 10-11 kmace/ JI.C. Atanacsan, B.®. byry3os, C.b. Kagomies u
np./CoopHuK padounx mporpamm. 10-11 kmaccer: mocoOue i yauTennei 001meoopa3oBaTeIbHBIX
opranuzanuii / [cocT. T.A. Bypmucrposal. — 2-e uza., nopad. — M.: [Ipocsemenne, 2014 — 95 c.




4. 'eometpust. COopHuk pabounx nporpamm. 10—11 kmaccsl: yueb. mocobue i 061eodpazoBa-
TEJbHBIX OpraHu3anuii: 6a3oBbIif u yruyon. yposuu / [coct. T. A. Bypmucrposal. — 2-e u3n., me-
pepab. — M.: [IpocBemenue, 2018.

5. Maremaruka: anrebpa 1 Hauana MaTeMaTHYECKOTO aHAIN3a, TeoMeTpus. Anredpa U Hayana Ma-
TemaTudeckoro aHanmmza. 10-11 kimaccsl: yueOHUK aiist 0011e00pa3oBaTeIbHBIX OpraHu3aluii: 6a3o-
BbIH U yriy0néuusiii ypoau /I11.A.AnumoB, FO.M.Komnsrun, M.B. Tkauésa u ap./ -
M.:IIpocBemenue, 2017.

6. YueOnuk: Matemaruka: anreOpa U Hayajla MaTeMaTUYECKOT0 aHaau3a, reomerpus. ['eomerpus,
10-11 xmaccer: yueOHUK 1151 oO1eoOpaszoBarenbHbix opranu3anuii /J1.C.Atanacss, B.®.byty3oB,
C.b.Kanomues u np. — M.: IIpoceenienne,2015 r.

7. Aunakruueckue matepuansl st 10-11 kmaccos/M.U.111abynuH u 1p./

8. Meroanueckue pexkomenganuu 10 — 11 kimacesl /H.E.®&noposa, M.B.Tkauésa/.

9. Temaruueckue tectol A 10- 11 kmaccos /H.E.®énoposa, M.B.Tkauéna/.

10. C.M. CaaksH. Uzydyenue reomerpuu B 10-11 kimaccax: Meroaudeckue peKOMEHAAIMHT K yue0-
Huky: Ku. Jlns yaurens /C.M.CaaksiH, B.®.byty30B. — M.: [IpocBemienune

11.3uB b.I'. lunaktuueckue Marepuainl 1o reomerpuu Juis 10 knacca. — M.: [Ipocsemenue, 2008

VL. JIUCT KOPPEKTUPOBKU

Kaacc| IIpenmer | Ha3Banme Temsbl | JlaTta npo- | Ilpnuuna xop- | Koppexrupyrompue | laTta npose-
Be/lCHUs PEKTHPOBKH MepOonpHUATHS JAeHHH 10
10 MJIAHY (coxkpaieHo, 00b- dakry

eIMHEHO)







KAJIEHJIAPHO-TEMATHUYECKOE IIJIAHUPOBAHHUE
YUEBHOTI'O NIPEJIMETA «<MATEMATHUKA: AJITEGPA 1 HAYAJIA MATEMATHUYE-
CKOI'O AHAJIU3A, TEOMETPUS»
10 kaacc
(4 yaca B Hejes10, Bcero 136 1yacoB)
YuyeOHUKH:
«AJredpa u Hayajia MaTeMaTudeckoro anajausa 10-11» HI.A.AaumoB u ap.
«I'eomerpus 10-11» Aranacsau JI.M. u ap.

KouuyecTBo| /laTa mpose-

Ne n/m Paspnen, Tema ypoka 4acoB JeHHs YPOKa
Iiaan| dPaxkr
I'nasa L. /lelicTBUTE/IbHbIE YHCJIA. 12
1-2 | Lenblie u panoHadbHBIC Yyncha, §1. 2
Beenenue 3
3 [Ipenmer crepeomeTpuu. AKCMOMBI CTEPEOMETPHH, 11. 1, 1
m.2.

4 JlelicTBUTEIbHBIC Yncla, §2. 1
5-6 | HexoTopsble ciiecTBHS U3 aKCHOM, I1.3. 2
7-8 | beckoHeuHo yObIBaroIasi reOMETpUYECKast MpoTrpeccus, 2

§3.
I'maga 1. IIapajuieIbHOCTH NPSIMBIX U IJIOCKOCTEH. 16
§ 1. ITapayie1bHOCTH NPSAMBIX, NPSAMO U IVIOCKOCTH.
9 [TapannensHble MpsMbIE B TPOCTPAHCTBE, 11.4. 1
10-12 | Apudmernyecknii KOpeHb HATYPAIBHOM CTETIeHH, §4. 3

13 | [HapamrenbHOCTH TPEX MPSIMBIX, T1.5. 1

14 | IMapamienbHOCTH MPSIMOU U TIOCKOCTH, 11.6. 1
15-17 | CreneHb ¢ pallMOHATBHBIM U JEHCTBUTENBHBIM MTOKa3a- 3
Tenewm, §5.

18 Kontponbnas padota Ne 1 o teme «JleiicTBUTEIbHBIE 1

qHCIay.

19 | Pemenue 3anau no teme «llapanieabHOCTh TPSIMBIX, 1

IPSIMOI U TUIOCKOCTHY, 11.4-6.

§ 2. B3anMHoOe pacnoJjioxkeHe NPAMBIX B IPOCTPAHCTBE. YT0J MEXK1Y NPSIMbIMH.

20 | CkpemuBaronuecs IpsMele, I1.7. 1

I'nasa II. Crenennas pyHKkums. 11

21-23 | Crenennas GpyHKUus, €€ CBOWCTBA U Tpaduk, §6.

24 | Yruel ¢ cOHapaBIeHHBIMU CTOPOHAMM, II.8.

25-26 | B3zaumHo oOpaTHbIe GYHKITNH, §7.

27 | Yroa Mexny npsiMbIMH, 11.9.

28-29 | PaBHOCWIIbHBIE ypaBHEHUS U HEPABEHCTBA, §8.

RPN PP W

30 Pemenue 3amau mo reme «B3anMHOe pacmosiokeHue

MPSIMBIX B IPOCTPAHCTBE. YTOJI MEXKIY IPSIMBIMUY, I1.7-




9.

31 | KonTtponbHas padorta Ne2 mo teme «llapamiensHoCTh 1
MIPSIMBIX U IJIOCKOCTEMN.
32-33 | UppanmonanbHbie ypaBHEHUS, §9. 2
§ 3. [lapa1eJIbHOCTh ILUIOCKOCTEIN.
34 | [NapamnensHble maockocTy, 1.10. 1
35 | OGoOmenue u cucreMaTu3anus 3HaHui 1Mo teme «Crte- 1
TeHHast QyHKIUs», §6-§9.
36 | KonTponbsHas pabora Ne 3 o teme «CteneHHas GyHK- 1
LS.
37 | CoiicTBa mapauieiabHbIX IUIOCKOCTEH, .11. 1
I'masa I1I. Iloka3arejJbHas pyHKIUA. 10
38-39 | Iloka3zatenbHas GyHKIUS, ee CBOMCTBA U rpaduk, §11. 2
§ 4. Terpasap n napaJulesnenunes.
40 | Terpadap, m.12. 1
41-42 | Tloka3zarenbHble ypaBHEHUS, §12. 2
43 [Tapannenenunen, m.13. 1
44-45 | TlokasarenbHbIE HEpaBEHCTBA, §13. 2
46 | 3amauyu HA MOCTPOCHHE CEUCHMIA, T1.14. 1
47-48 | Cucrembl TOKa3aTeNbHBIX YPAaBHEHUH U HEPABEHCTB, 2
§14.
49 | Pemenue 3agau no teme «IlapamienbHOCTb MPSIMBIX U 1
IUIOCKOCTEI Y, 1.4-11.14.
50 | KonTpomnbHas padota Ne 4 o teme «IlapamienbHOCTh 1
IIJIOCKOCTEM.
51 | O6o0mmenue u cucremarusanus 3HaHui 1o reme «Ilo- 1
Ka3zarenbHas pyHKuus», §11-§14.
52 | KontponbHas pabota Ne 5 o reme «IlokazarenbHast 1
GbyHKIHD.
I'naga |l. IlepnenanKy/JAsipHOCTH NPSMBIX U IJIOCKO- 17
creil.
§ 1. llepnieHAMKYISAPHOCTH NPAMOM H IJIOCKOCTH.
53 | IlepneHauKyssipHbIEC TPSMbIE B IPOCTPAHCTBE, 11.15. 1
I'nasa IV. Jlorapudpmuueckast pyHKuus. 14
54-55 | Jlorapudmsr, §15. 2
56 | IlapamnenbHble NPsIMbIE, IEPIEHAUKYISIPHBIE K IIIOC- 1
KOCTH, 1.16.
57-58 | CpoiictBa norapudmos, §16. 2
59 | IIpu3Hak nepneHIUKYIIPHOCTH IPSIMOH U TUIOCKOCTH, 1
m17.
60-61 | lecsaTuuHble U HAaTYpajbHbIE Torapudmel, §17. 2
62 | Teopema o npsiMOH, EPIEHIUKYISIPHON K IIOCKOCTH, 1
m.18.
63 | Pemenue 3ama4 nmo teme «llepneHAUKYIIpHOCTH TIPSi- 1




MOM ¥ INIOCKOCTHY, I1.15-1m.18.

64-65 | Jlorapudmuyeckas ¢pyHkums, e€ cBoiicTBa u rpaduk, 2
§18.
§ 2. [lepneHaUKYJISIP U HAKJIOHHBbIE. YTO0J MEXKAY NPAMO U IJIOCKOCTHIO.
66 PaccTossHuEe OT TOYKH 0 IUIOCKOCTH, 11.19. 1
67-68 | Jlorapudmudeckue ypaBHeHus, §19. 2
69 | Teopema o Tpex meprneHANKYIsIpax, m.20. 1
70-71 | Jlorapudpmuueckue HepaBeHCTBa, §20. 2
72 | Yron Mexay npssMOU U IJIOCKOCThIO, .21, 1
73 [ToBTOpeHnue Teopun. Pemenue 3a1a4 Ha IPUMEHEHUE 1
TEOPEMBI O TPEX MEPIICHAUKYIIAPAX, YTOJI MEXY IIPIMOK
U IUIOCKOCThIO, 11.19-21.
74 O0001IeHre ¥ cucTeMaTh3anusd 3HaHui no teMe «Jlo- 1
rapudmuueckas pyHxusay», §15-§20.
75 | KonTponbHas padota Ne 6 o reme «Jlorapupmuueckas 1
byHKIHSY.
76-77 | IloBropenue Teopun. Pemenne 3aqad Ha MpUMEHEHHE 2
TEOpeMbI 0 TPEX NEPIEHANKYIIAPAX, YTOJI MEXY MPSMON
M IJIOCKOCTHIO, 11.19-21.
I'naBa V. Tpuronomerpuueckue ¢gpopmy.ibl. 20
78 | Pagnannas mepa yria, §21. 1
79-80 | IToBOpOT TOYKM BOKPYT Hayajia KoOOpauHar, §22. 2
§ 3. IByrpannsbiii yroJ. IlepneHauKyJIsipHOCTb IIJIOCKOCTEH.
81 | JIByrpanHslii yroi, m.22. 1
82-83 | Onpenenenue cuHyca, KOCHHYCa U TaHTeHCA yria, §23. 2
84 | Ilpu3Hak mepreHIUKYIIPHOCTH JBYX TUIOCKOCTEH, 1
m.23.
85 | 3Haku cuHyca, KOCHHYCa U TaHreHca, §24. 1
86 | IIpsMoyronpHbIN Napasenenumnes, n.24. 1
87 Pemenue 3a1a4 Ha NpsIMOYTOJIBHBIN MTapajuIeICIUIIe]T, 1
m.24.
88-89 | 3aBucMMOCTH MEX1Y CHHYCOM, KOCUHYCOM M TaHT€H- 2
COM OJIHOTO M TOTO K€ yria, §25.
90 | Pemenue 3amau no teme «lleprneHaAuKynsIpHOCTb Mpsi- 1
MBIX U INIOCKOCTEI», 11.15-11.24.
91 | KonTponbHas padota Ne7 o Teme «Ileprienaukysmsip- 1
HOCTB IIPSIMBIX U TUIOCKOCTEN.
92-93 | TpuroHomeTpuueckue ToxaecTBa, §26. 2
I'nasa |11. MHOrorpaHHuKu. 12

§ 1. IlonsaTe MmHororpanuuka. Ilpusma.

94 | IlonsTHE MHOTOTpAaHHHKA, T1.27.

95 | CuHyc, KOCHHYC U TaHT'€HC yTJIOB a U —a, §27.

96-97 | Ilpusma, m.30.

NN |-

98-99 | ®opmynsl cnokeHus, §28.




§ 2. llupamupa.

100 | Impamupa, m.32. 1
101 | Cunyc, KOCHHYC ¥ TaHT€HC JIBOWHOTO yria, §29. 1
102 | Cunyc, KOCHHYC ¥ TaHTE€HC IMOJIOBUHHOTO yria, §30. 1
103 | IIpaBunpHas nupamuaa, m.33. 1
104-105| ®opmynsl npuBenenns, §31 . 2
106 | Cymma u pa3HocTh cuHycoB. CyMMa U pa3HOCTh KOCH- 1
HYCOB, §32.
107 | Yceu€nnas nupamuna, m.34. 1
108 | O6obmenue u cucTemMaTu3anus 3HaHUi 1o Teme «Tpu- 1
roHoMeTpudeckue popmyns», §21-§32.
109 | KontponwHas padora Ne 8 o teme «Tpuronomerpuye- 1
ckue GopMyIbD».
§ 3. [IpaBuJIbHBIE MHOTOTPAHHUKH.
110 | CummeTpus B IpOCTPAHCTBE, I.35. 1
I'masa VI. Tpuronomerpuyeckue ypaBHeHHs. 13
111-113| VpaBHenue cos x = a, §33. 3
114 | IlonsaTHe MPaBUILHOTO MHOTOTPAHHMKA, 11.36. 1
115-116| VpaBHenue sin x = a, §34. 2
117 | DneMeHThl CHMMETPUHU MTPaBUIIbLHBIX MHOTOI'PAaHHUKOB, 1
n.37.
118-119| VpaBuenue tg x =a, §35. 2
120 | Pemenue 3amau o teme «lIpaBuiibHbIE MHOTOTpaHHU- 1
Kuy, 1.35-11.37.
121 | Ob6obmenne u cucTeMaTu3alys 3HaHui 1o TemMe «MHO- 1
TOrpaHHUKWY, 11.27-11.37.
122 | KonrponabHas padora Ne 9 o Teme «MHOTOIpaHHUKN. 1
123-126| Pemenue TpUroHOMETpHUUECKUX ypaBHEHUH, §36. 4
127 | O6o0menue u cucTeMaTH3aIus 3HaHui mo Teme «Tpu- 1
TOHOMETpPUYECKUE YpaBHEHUs», § 33- §36.
128 | Konrponbnas padora Ne 10 mo teme «Tpuronomerpu- 1
YEeCKHEe YPaBHEHUS».
IloBTOpEeHHNeE N pemieHne 3a1a4 6
129 | Beruucnenus u mpeoOpa3oBaHusl. 1
130 | IIpeamer crepeomeTprun. AKCHOMBI CTEPEOMETPHH. 1
131 | YpaBHeHus, cCTeMbl ypaBHEHUH, HEPABEHCTBA. 1
132 | INapannensHOCTh U MEPIEHAUKYISIPHOCTh MPSAMBIX U 1
IIJIOCKOCTEM.
133 | ®Oyukuu 1 rpaduKy. 1
134 | MHOrorpaHHUKH. 1
135-136| IIpomexxyTouHas aTTecTausl. 2
11 kaace
1-4 | IToBTOpeHue Kypca anredpsl 1 Havad aHaimza 10 kimac- 4

ca




5-19 | Bekropsl 15
20-34 | Tpuronomerpuueckue QyHKIHUH 15
35-51 | Hwmmnap, KOHYC U map 17
52-64 | IlpousBomHas u €€ TEOMETPUUECKHI CMBICTT 13
65-67 | Cdepa 3
68-77 | IlpumeHenne NporU3BOAHOM K MCCIIEOBAHUIO (PYHKIIUI 10
78-90 | OOBembI Ten 13
91-103 | UuTerpan 13
104-108| [ToBTOpeHUE 1O reOMETPUHU S)
109-113| KomOunaropuka S)
114-120| DnemMeHThI TEOPUH BEPOATHOCTEH 7
121-124) Cratuctuka 4
125-136| MToroBoe moBTOpEeHUE Kypca MaTeMaTHKH, ITOJATOTOBKA 12

Kk EI'D.




