IosicHuTeNLHAA 3aNUCKA

Pabouast mporpaMmma o maTeMaTHKe COCTaBjlI€Ha B COOTBETCTBUM CO CTaHAApTOM OOIIETO
oOpazoBanus (npuka3 MunoOpazoBanus Poccuu «O0 yTBepkaeHnn genepaibHOro KOMIOHEHTa
rocyJapCTBEHHBIX CTAaHAAPTOB HAYAJILHOT'O 00I1IET0, OCHOBHOTO OOIIET0 U cpeHero (I0JIHOTO
oOmero oopaszoBanus» oT 05.03.2004 rona Nel1089), c aBTOpcKoit MporpaMMoit s
oO1eoOpazoBarenbHbIX yupexaeHuil . A.AnumoB «Anredpa u Hayalla MATEMaTUYECKOTO
ananuza.l0-11 knacce»; ¢ aBTopckoit mporpammoit JI.C. Atanacsina, B.®. byty3oBa u Jip.
«IIporpamma o reometpuu (0a30BbIi U yrayOnEHHBIN YypoBHH)» - [Iporpammbl
oOmieo0pazoBarenbHbIX yupexaeHuid. ['eomerpus 10-11 kmaccsl. / Coct. T.A. Bypmuctposa. — M.:
IIpocsemenne, 2009.

Bcero yacos 210

KonmuecTBo yacoB B Henento 6

KonuuectBo yueOHBIX Henenb 35

KosndecTBo MIaHOBBIX KOHTPOJIBHBIX padoT/3auétoB 13/3 (13 Hux 9/0 - mo anredpe u
HavajaM aHaim3a, 3/3 - mo reomerpuu, 1 - uToroBas)

N3 xomnoHeHTa 00pa30BaTENIBHOTO YUPEKICHUS HA TIPEIMET «MaTEeMaTUKa» BblieNieH | yac
JUTSL pa3BUTHS CoJiepKaHUsl yueOHOTro MaTepuaia Ha 6a3oBoM ypoBHe. 13 Hux 0,5 yaca — Ha
anreOpy u HavaJla MaTeMaTuyeckoro ananusa u 0,5 yaca - Ha FTEOMETPHIO.

Pabouas mporpamMma BBITIOJIHSET ABE OCHOBHBIC PYHKIMM:

NudopmarimonHo-mMeroanueckas (PyHKIUS MO3BOJSET BCEM y4YaCTHHUKaM 00pPa3oBaTEIbHOIO
mpoiiecca TMOJYYUTh MPEACTaBICHHE O LENsAX, COJASpPKaHWM, OOIIeH cTpaTeruu OOydYeHHs,
BOCITUTAHUS U Pa3BUTHSI YUAIIMXCS CPEACTBAMHU JAHHOTO YYEOHOTO MpeMeTa.

Opranu3amoHHO-TIIaHUPYIoias (PyHKIUS TPeayCMaTPUBAET BhIJICIICHUE dTANlOB O0YyUEHHS,
CTPYKTYPUpPOBaHHE YYEOHOTO MaTepuaia, OnpeeleHue ero KOJIMYeCTBEHHBIX U Ka4eCTBEHHBIX
XapaKTEPUCTHUK HA KaXKJIOM U3 ATANOB, B TOM YKCIIE JJIsI COAEPKATEIbHOIO HAIOJIHEHUS
MPOMEXKYTOUYHOU aTTECTALIMU YYAITUXCA.

Hean

N3yuenne MaTeMaTHKH B CTApIIIEH IIKOJIC HAITPABJICHO HA JOCTIKCHUE CIACAYIONINX IIEIICH:

e ¢opMuUpoOBaHMe TIPEICTABICHUN 00 HIEAX W METOJaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEACTBE MOJICTUPOBAHHUS SIBJICHUN U MPOIECCOB

® OBJIQJleHMe YCTHBIM W TIMCbMEHHBIM MATEMATHUYECKUM SI3BIKOM, MAaTeMaTHUYECKUMU
3HAHUSIMU W YMEHUSMH, HEOOXOIUMBIMU [JIi U3YYCHHUS IIKOJIBHBIX €CTECTBEHHO-HAYYHBIX
TUCIUIUINH,  JUIS TIPOJIOJDKCHHUST OOpa3oBaHMsI W OCBOSHUS W30paHHOW CHCIMAIIBHOCTH Ha
COBPEMCHHOM YPOBHE

¢ pa3BUTHE JIOTHYECKOTO MBIIIICHUS, aJITOPUTMUYECKON KYJIBTYPBl, IPOCTPAHCTBEHHOTO
BOOOpaXE€HUs, Pa3BUTHE MaTEMAaTHYECKOTO MBITIUICHUS U MHTYUITUH, TBOPYECKUX CIIOCOOHOCTEH

® BOCIUTAHUE CPEICTBAMH MATEeMAaTHKU KYJIbTYpPbl JIMYHOCTH: 3HAKOMCTBO C HCTOpPHUEH
Pa3BUTHS MaTEMATHKH, SBOJIOIMEH MaTeMaTHISCKUX HMJICH, MTOHMMaHUE 3HAYUMOCTH MaTEeMaTHKHU
JUIsl 0OIIIECTBEHHOTO Iporpecca

3agauu yuyeOHOTO IIpeamera



Copep:xanne oOpa3oBaHMsI, IPEICTABICHHOE B OCHOBHOM IIKOJIE, Pa3BUBAETCS B CIEAYIOIINX
HaIlpaBJICHUAX:

® COBEpUICHCTBOBAHUE TEXHUKHU BBIYMCICHUI

® pa3BUTHE U COBEPIICHCTBOBAHME TEXHUKU anreOpanyeckux IMpeoOpa3oBaHU,
pelieHusl ypaBHEHH, HEPABEHCTB, CUCTEM

® CHUCTEMaTHYECKOE M3YYEHHE CBOMCTB TIE€OMETPHUYECKHMX TeJI B IPOCTPAHCTBE,
pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN yYalUXCs, OCBOCHHUE CIIOCOOOB BBHIYHCICHUS
MPAKTUYECKH BAXXHBIX T€OMETPUYECKHX BEJIMYMH M JaJbHEWIIEe Pa3BUTHE JIOTMYECKOrO
MBIIUICHUS YYAIIUXCS

® cHUCTEeMaTH3allUsl M paCUIUpEHHe CBEACHUN O (QYHKIUSAX, COBEPIICHCTBOBAHUE
rpa@uuecKkux yMEHUN; 3HAKOMCTBO C OCHOBHBIMHM HUJIESIMH U METOJAMH MAaTeMaTH4ECKOTO
aHanu3za B o0ObeMe, MO3BOJISIIONIEM HCCIEAOBAaTh AJIEMEHTapHble (DYHKIIMUM W peniaTh
npocTeiire reoMeTpudeckre, GU3NIecKue 1 Ipyrue NpuKIaaHble 3a1a9u

e (opMHpPOBaHKE CIIOCOOHOCTU CTPOUTH U MCCIIEIOBAThH MPOCTEMIINE MaTEMAaTUYECKUE
MOJEJIU MIPU PEIIEHUU MPUKIAJAHBIX 331a4, 3a/1a4 U3 CMEKHBIX JTUCLHUILINH

O0meyuyeOHbIe YMEHUS, HABBIKH U CIIOCO0ObI €ATEJILHOCTH

B xone w3yueHuss maTemMaTHKU B CTaplied IIKOJIe YdYalluecs MpOJIOJDKAIOT OBJIAJICHUE

Pa3HOOOpa3HBIMU CITOCOOAMHU JEATEILHOCTH, TPUOOPETAIOT U COBEPILICHCTBYIOT OIIBIT:

+ [POBEACHUS  JIOKA3aTENIbHBIX  PACCYXKJCHUHM, JIOTUYECKOTO OOOCHOBAHUS  BBIBOJIOB,
WCITOJIP30BAHUS PA3JIMYHBIX S3BIKOB MaTEeMaTUKH IS WLIIOCTPAIlH, WHTEPIPETAIIHH,
apryMEHTAIIUU U J0Ka3aTeIbCTBA;

+ pEIICHUS IMHUPOKOTO KIacca 3a/1a4d U3 Pa3IMdHbIX pa3IesioB Kypca;

+ IJIJAHUPOBAHUS W OCYIISCTBICHUS aJITOPUTMHYECKON JIEATCIHHOCTH: BBITIOJIHCHUS W
CaMOCTOSITEIIbHOTO COCTABJICHHUS AJTOPUTMHUYECKUX TMPEANHCAaHUNH ¢ WHCTPYKIIMH Ha
MaTeMaTHYeCKOM MaTepHaJie; BRIMTOTHEHHUS PacuyeTOB IPAKTHICCKOTO XapaKTepa;

# [IOCTPOCHUS ¥ UCCIICIOBAHUS MATEMAaTUYECKUX MOJCNEeH HJisi OINUCAaHUA U PEIICHUS
MPUKIAAHBIX 3a7a4, 3a7]a4 U3 CMEXKHBIX JUCIHUIUIMH U PEaTbHOM KU3HU; MPOBEPKU M OIEHKH
pe3yJabTaTOB CBOSH  pabOThI, COOTHECEHHWS HX C IIOCTABJICHHOW 3aJauei, ¢ JMYHBIM
KU3HEHHBIM OTIBITOM;

# CaMOCTOSITEJIbHOW pabOThl C HWCTOYHMKAMU HWHGOpMAIMKM, aHaiu3a, OO0O0OIIeHUs W
CUCTEMATHU3AINH MOJTYyYEeHHON NHPOPMAIINK, UHTETPUPOBAHUS €€ B JIMYHBIN OIBIT.

OCHOBHOE coJiepKaHHE aBTOPCKUX MPOrpamMM MOJTHOCTHIO HAIILIO OTPa)KEHHUE B JaHHOM
paboueii mporpamMme, KOTopasi JaeT pacipeaesieHne y9eOHbIX YacoB TI0 pa3JieiaMm.

OcHoBHoOe coaep:xkanue (210 4)

Yucnosbie pynkuun (14 4)

OcHoBHas neib Conepxanue
— ¢ropmMupoBaHMe NpeacTABIEHUs TOHATHS 00 00paTHON Omnpenenenue GyHKINH, CIIOCOOHI €€
byHKIIHIN. 3a/aHus, cBoicTBa GpyHKIMA. OOpaTHas
— (hpopMHUpOBaHUe YMeHHS 3371aBaTh PYHKIHUIO pPa3TUIHBIMU GbyHKIHS.

croco0aMu; MoCcTpoeHne PyHKIUH; 3a1anusi OOpaTHOM PyHKITUH.
—pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH IpH paboTe ¢ 0OpaTHOU
byHKIHCH.

OcHoBHBbIE cBeleHNs U3 IIaHuMerpuu (17 1)




PacimmpuTh U3BECTHBIE yYalIUMCS CBEIEHUS O TE€OMETPUYECKHUX
¢durypax Ha TIOCKOCTH:

- pacCMOTPETH PsIIL TEOpPEM 00 Yriax U OTpe3Kax, CBI3aHHBIX C
OKPY>KHOCTBIO, O BIINCAHHBIX U ONUCAaHHBIX YETBIPEXYTOJIbHUKAX;
- BBIBECTU (DOPMYITBI ISl MEJIMAHbI U OMCCEKTPUCHI
TPEYrOJIbHUKA, UCIOJB3YIOIINE PAINYChl BIUCAHHOW U
OIMCAaHHOW OKPYKHOCTEH;

- I03HAKOMUTh YYaIIUXCS C TAKUMH UHTEPECHBIMH OOBEKTaMH,
KaK OKPYKHOCTb U IIpsiMasi Disiepa, ¢ TeopemamMu MeHenas u
YeBsr,

- IaTb TEOMETPHUECKUE ONPEACTICHHS IIIUIICA, TUIIEPOOITHI,
11apaboIibl ¥ BBIBECTU MX KAHOHUYECKHUE YPABHEHUS

VYria u 0Tpe3KH, CBA3aHHBIE C OKPYKHOCTBIO.
Pemenue TpeyroiapsHUKOB. Teopembl
Menenast u YeBsl. Dmurc, runepooia u
rapabora.

Tpuronomerpuyeckue pynknuu (31 1)

— (popMupoBaHue MPeEICTABICHHS O YUCIOBON OKPYKHOCTH, O
YHCIIOBOW OKPY)KHOCTH Ha KOOPAWHATHOM TIOCKOCTH;

— (popmMupoBaHUe yMeHHSI HAXOAUTH 3HAYCHHE CUHYCA,
KOCHHYCA, TAHI'€HCA M KOTAHI'€HCa Ha YUCIIOBON OKPYKHOCTH;

— OBJIajIeHHE YMEHHEeM MTPUMEHSTh TPUTOHOMETPHUYCCKHUEC
(YHKIIUHM YHUCIIOBOTO apryMeHTa, IPH PeoOpa3oBaHuu
TPUTOHOMETPUIECKHX BBIPAKCHHUIA;

— OBJIAjIeHHE HABBIKAMH H YMEHHSIMH TIOCTPOEHHSI TPahUKOB
byHKIMid Y = Sin X, y = COS X, y = tg X,

y =ctg x;

— pa3BHTHE TBOPYCCKHUX CIIOCOOHOCTEH B OCTPOCHHH TPahHKOB
byukuii y = m [ f(x), y = f(k [1X), 3uas

y =f(x)

YucnoBasi OKpyKHOCTh. [linHa n1yru
€IMHUYHOU OKPYXHOCTHU. YncnoBas
OKPY>KHOCTh Ha KOOPAWHATHOH MJIOCKOCTH.
Cunyc u kocunyc. TaHreHc ¥ KOTaHTeHC.
Tpuronomerpuieckne GyHKINU YUCIOBOTO
aprymenTa. Tpuronomerpudeckue QyHKIINH
YTJIOBOTO aprymeHTa. @opmyJibl
npuBeneHus. OyHKIUA y = sin X, ee CBOCTBa
u rpaduk. OYHKIHS Y = COS X, €€ CBOMCTBA U
rpaduk. [leppoguyHoCcTs PyHKIMH y = sin X,
y = cos x. [Toctpoenue rpaduka GpyHKIun y
= mf(x) u y = f(kx) no uzBectHomy rpaduxy
¢ynknun y = f(x). OyHKIIMH y =tg X uy =
Cctg x, X cBOiCTBa U rpaUKH.

Beenenue. [lapanieabHOCTh NPSIMBIX M IUIOCKOCTEH (24 1)

- ¢opMupoBanmne TpeACTaBlIeHUS 00 OCHOBHBIX MOHATHSIX H AKCHOMaX
CTepeoMeTpUn

- OBJIa/IeHHe HABBIKAMHU U YMEHHEM PELICHUs CTaHAapPTHHIX 3a/1a4
JIOTHYECKOTO XapakTepa H U300paKeHHUs! SJIEMEHTOB T€OMETPUIECKUX
¢uryp Ha yepTexKax

- pa3sBHTHE IPOCTPAHCTBEHHOTO BOOOPAKEHHUS

[Ipeamer crepeomeTpuu. AKCHOMBI
ctepeomeTpun. Hekotopble cneacTBus U3
AKCHOM.

Tpuronomerpnyeckne ypapuenus (10 9)

— (hopMuUpoOBaHMeE MPeACTABICHHI O PEIICHNH TPUTOHOMETPHUIECKUX
YpaBHEHUH Ha YHCIIOBON OKPYKHOCTH, 00 apKKOCHHYCE, apKCHHYCE,
apKTaHI'€HCE U apKKOTaHTEHCE;

— OBJIA/IeHHe YMEHUEM PEIIeHUS] TPUTOHOMETPUUYECKIX ypaBHEHHH
METOOM BBEJCHHSI HOBOW IIEPEMEHHOM, Pa3JIOKEeHHUS Ha MHOXHTEIIH;

— (hopMupoOBaHME YMEHMI pELIECHNS OTHOPOJHBIX
TPUTOHOMETPUYECKIX YPaBHEHHI;

— pacmimpeHnue H 00001eHre CBEACHNIN O BUJjaX TPUTOHOMETPUUECKUX
ypaBHEHUI

IIepBble npeacTaBiIeHUs O PELLIEHUA
TPUTOHOMETPHUYECKUX YPaBHEHUH. APKKOCHHYC.
Pemenne ypaBHeHus cos ¢ '= a. ApKCUHYC.
Pemienue ypaBHeHus Sin ¢ = a. ApKTaHTeHC
apkkoTaHreHc. Pemenne ypaBHeHuit tg x = a, Ctg
X = a. [lpocreiimne TpUroHOMETpHUYECKHE
YpaBHCHUA. ﬂBa METOJa PCIICHUA TPUT'OHOMET-
PHUUYECKUX YPaBHEHHI: BBEJCHNUE HOBON
MEPEMEHHOM U pa3IokeHNe Ha MHOKHUTEIH.
OmHOPOAHBIE TPUTOHOMETPUYECKHE YPABHEHHSI.

IlepneHIMKYJISAPHOCTH NPSAMBIX H IIOCKOCTEl (22 1)

—®opMUpPOBaHM NMPEACTABJIEHUI O IEPIIEHANKYISIPHOCTH MPSIMBIX U

TUTOCKOCTEH B TIPOCTPAHCTBE, O MIOHITUU MEPIICHINKYIISApa

Y HAKJOHHOMW B IPOCTPAHCTBE U X CBOMCTBAX

—O000meHns M CHCTeMATH3alMH 3HAaHUS YYaluXcs O
NEePHIEHIUKYISPHOCTH MPSAMBIX, NEPIECHAUKYIISIPE U HAKJIIOHHBIX U3
Kypca TUIAaHHUMETPUH.

—OBiaeHnsi yMeHUeM OPTOTOHAIBHOTO MPOECKTUPOBAHMS M 3HAHUEM

€ro CBOMCTBA, TEM CaMBIM PACHIMPHUTH 3HAHUS O TEOMETPHUECKUX

yepTexKax.

—®opMHPOBaHMsS YMEHHUS CO3/1aBaTh FEOMETPUUECKHE YEPTEXKU,

nepeaaonire HHGpopMaIuo 0 JAHHOM HOHSITHH.

[IepneHMKyYIAPHOCTD MPSMOM U IIOCKOCTH.
[IeprieHAUKYISp U HAKIOHHBIE. YTOJI MEXKIY
NPSAMON M TUIOCKOCTHIO. JIByrpaHHBIN yroJI.
IlepneH IUKyYIAPHOCTD MIIOCKOCTEM.

IIpeoOpa3zoBaHusi TPUTOHOMETPUUYECKHX BbIpaxkeHuii (20 4)




— (hpopMupoOBaHUeE NpeACTABJEHUI 0 popMynax
CHHYCA, KOCHHYCA, TAHT'€HCA CYMMBI U Pa3HOCTH
aprymeHTa, GopMyJibl IBOIHOIO apryMeHTa, (opMyJibl
MIOJIOBUHHOT'O yIJ1a, (POPMYJIbI IOHUKEHHSI CTEIICHHU;
— OBJIA/ICHHE YMEHHeM IIPUMEHEHHE ITUX (HOpMYyIIL, a
Takke (opMyJibl MpeoOpa30BaHUs CyMMBI
TPUTOHOMETPUUECKUX (PYHKIMH B IPOU3BEACHUE U
dhopmymbl TpeoOpa3oBaHMs MPOU3BEICHUS
TPUTOHOMETPUUECKUX (PYHKIUI B CyMMY;

— pacmuMpeHnue u 00001eHHne CBEICHHI O
npeoOpa30BaHUU TPUTOHOMETPUUECKUX BBIPAXKEHHI C
MPUMEHEHUEM PA3IUYHBIX POPMYIT

CHHYC ¥ KOCMHYC CYMMBI U pa3HOCTH
apryMeHToB. GOpMyJIbl IBOMHOTO
aprymenTa. @opMyIibl IOHUKEHUS
crenenu. [IpeobpazoBanue cymm
TPUTOHOMETPUUECKUX (PYHKIUI B
npousBeneHue. [IpeobpazoBanue
MIPOU3BEACHUN TPUTOHOMETPUUECKUX
(GYHKIHI B CYMMBI.

MHuororpanuku (19 4)

—@opMHPOBAHUS NPEACTABJICHUS O MHOTOTPAHHBIX
yIjiax, O BBIMYKJIBIX MHOTOTPaHHUKAaX Y MPABUIBHBIX
MHOT'OTpaHHUKaX

—OBJIaieHus1 YMEHHUEM KCII0Ib30BaTh MPU PEIICHUN
CTEPEOMETPUICCKHX 3a/1a4 INIAHUMETPUIECKUE (PaKThl U
METOJIbI

—Pa3BuTHA yMEHMSI COCTABIIATh KOHCIIEKT 10 JAHHOMY
F€OMETPUYECKOMY TEKCTY, BBIAECIATH ITTABHOE B TEKCTE.
—OBJ1aeHusi yMEHUEM MPOBOJAUTH TOKA3ATEIbHBIC
pacCykJI€HUA B XOJI€ PEIICHUS CTEPEOMETPUUECKHUX
3a7ad4.

[Tonatue mHOTOTpanHukKa. Ilpusma.
[Iupamupa. IIpaBusibHBIE
MHOTOTPAHHUKH.

IIpousBognas (36

1)

— ¢hopMuUpOBaAHUE YMEHUI IPUMEHEHUS IPABUJI
BBIUYHCIICHUSI IPOU3BOIHBIX U BBIBOJA (POPMYIT
MPOU3BOJHBIX DJIEMEHTAPHBIX (PYHKIIH;

— (popmupoBaHue NpeACTABJCHUS O IOHATUH Npeesa
YHUCJIOBOM MOCIIEOBATENBHOCTU U (DYHKIINH;

— OBJIAJICHHE YMEHUEM UCCIIEI0BaHNS (PYHKIUHU C
MOMOILBIO POU3BOIHOM, COCTABIISATh YPABHEHUS
KacaTelbHOM K rpaguky GyHKIHUH

OnpeneneHue YrMcIOBOU
MOCJIEI0BATEIILHOCTH U CITIOCOOBI €€
3aganus. CBOMCTBA YHCIIOBBIX
nocieaoBareabHocTe. OnpeneneHue
npezena nocie0BaTeIbHOCTH.
CBoMCTBa CXOISIIIUXCS
IocJeaoBaTeIbHOCTeN. Beruncienue
MpeesioB MOCIEI0BATEIbHOCTEM.
CyMMa GeCKOHEYHOM reoOMeTpUYECKOn
MPOTPECCUH.

HTorosoe moBropenune

11 4 mo anrebpe ¥ HaYaIaM aHAJN3a,

(17 9)

6 4 110 TEOMETPUH




IlnannpoBaHue yueOHOro MaTepuasia
Aureopa (105 u)

Conep:kanue maTepuaJa

KoanuecTBo yacoB

I'nasa 1. YucsoBble pyHKIUM

1. Onpenenenne uncnoBoi pyakmu. CriocoObI ee 3a1aHus
2. CoticTBa pyHKIHN

3. OOparHast GpyHKUIUS

wwwwo

I'naBa 2. Tpuronomerpuyeckue pyHKIUA

4. YucnoBas OKpYXHOCTb

5. UucnoBasi OKpY>KHOCTh Ha KOOPJHMHATHOH MJIOCKOCTH
Koumponvuas paboma No 1

6. Cunyc u KocuHyc. TaHT€HC U KOTaHI'€HC

7. Tpuronomerpuyeckre QyHKIHH YACIOBOTO apryMeHTa
8. Tpuronomerpuueckne GyHKIUN YTIIOBOTO apTyMeHTa
9. ®opmybl IPUBEACHUS

Koumponvuas paboma Ne 2

10. ®yHkHs y = sin X, ee CBOHCTBa U Trpaduk

11. ®dyHKIHA y = COS X, ee CBOMCTBA U TrpaduK

12. TleproanyHOCTh QYHKIHMH y = Sin X, Y = COS X

13. TlpeoOpazoBanus rpa@UKOB TPUTOHOMETPUUECKUX (PYHKITUIHA
14. Oyskumn y = tg X, y = ctg X, UX CBOMCTBa U TpauKu
Koumponvuas paboma Ne 3

[op]

I'naBa 3. TpuronoMmerpuyeckne ypaBHeHH

15. ApKKOCHHYC | pellleHHue YPaBHEHUS COS [ = a

16. ApKcUHYC U peleHne ypaBHeHHUs sin ¢ = a

17. ApkTaHreHc u apKKoTaHIeHC. PelieHne ypaBHeHMI tg x = @, ctg X = a
18. TpuronomeTrpruyeckue ypaBHEHUS

Koumponvnas paboma Ne 6 (Ne 4 ¢ asmopckom naanuposanuu)

o

I' 1 a B a 4. [IpeoOpa3oBanne TPUTOHOMETPHYECKUX BbIPAKEHU I

19. CuHyc 1 KOCHHYC CYMMEBI H Pa3HOCTH apTyMEHTOB

20. TaHreHC CyMMBI M Pa3HOCTH apTyMEHTOB

21. ®opMyIBl JBOMHOTO apryMeHTa

22. IlpeoOpazoBaHKue CyMM TPUTOHOMETPHUECKUX (DYHKIMN B IPOU3BEACHUS
Koumponvuas paboma Ne 8 (Ne 5 6 aemopcrom naanuposanuu)

23. IlpeoOpa3zoBaHne NPOM3BEACHUI TPUTOHOMETPUIECKUX (DYHKLUI B CYMMBI

ol

I' ma B aS. IIpousBogHas

24. Yucnoble 1ocie10BaTeIbHOCTH U UX cBoiicTBa. [Ipenen nocnenosarebHOCTH
25. CymMMa O€CKOHEYHO!N reOMETPUUECKOM MPOrpeccuu

26. llpenen GpyHKIUMA

27. OnpeneneHuie MpOU3BOAHON

28. BeruuciieHne npou3BOIHBIX

Konmponvnas paboma Ne 10 (Ne 6 ¢ aemopckom nianuposanuu)
29. YpaBHeHHE KacaTeNbHOH K rpaduky QyHKIUN

30. [IpumeHeHne NPON3BOIHON ISl UCCIIEIOBaHUH (PyHKIMH

31. [loctpoenue rpadukoB GyHKIHHA

Koumponvuas paboma Ne 11 (Ne 7 ¢ asmopckom naanuposanui)
32. [IpumeHeHne MPON3BOIHOM JUIsl OTBICKaHUSI HAUOOIBIIEro

Y HaUMEHBIIETO 3HAUYEHHI HeNPEPHIBHOW (QYHKITUH HA IPOMEKYTKE

CAJHOOCAJI\)HOOOOOOI\)I\)&) NP WWNPEPRRPIPEAEAERPNNEIERPNNMNENNENMNNDNNORPRPONDN

3aauu Ha OTHICKAHWE HAHMOOJIBINX M HAMMEHBIUX 3HAUYCHUH BEIMINH 3
Koumponvnas paboma Ne 12(Ne 8 6 asmopckom naanupoganuu) 2
O6o061maiee NOBTOPEeHNE 11




I'eomerpus (105 1)

Hexoropbie cBeeHUs U3 VIAHUMETPUH 12
1.Y1ibl 1 OTpe3KH, CBA3aHHBIE C OKPYKHOCTHIO
2.PemeHne TpeyrojibHUKOB

3.Teopembl Menenast u Uesbl

4.3mmric, runepOoa u mapadosa

NN B D

BBenenue
1.ITpeamet ctepeomerpur. OCHOBHBIE TTOHATHS U AKCHOMBI
crepeomeTpuu. [lepBbie cneacTBUA U3 TEOPEM

w w

I'naga |. Ilapajuie1bHOCTH NPSIMBIX M IJIOCKOCTEH 16
2.IlapanienbHOCTh MPSIMBIX, TPSIMOM U MJIOCKOCTH.

3.B3anMHOE pacnosoKeHHe MPSMBIX B IPOCTPAHCTBE. YTOII
MEXy TpSIMbIMH. Konmpoavras paboma Ne 4 (Ne 1.1 (20 mun) 6
A8MOPCKOM NIAHUPOBAHUL)

4 .I1apamnenbHOCTh TUNIOCKOCTEN

5. Terpasap u napasuienenuiesn

Konmponvnas paboma Ne 5 (Ne 1.2 ¢ asmopckom nianuposanuu)
3auem Ne 1

b

i

I'nasa |l. [lepneHauKyASIPHOCTH NPAMBIX U IUIOCKOCTEH 7
1. IlepieHANKYASIPHOCTH IPSIMOM U TIJIOCKOCTH.

2. NepNEeHANKYISP U HAKIIOHHBIE. YTOJ MEXKY NPsIMON U
IJIOCKOCTBIO.

3.JIByrpanusiii yroi. [lepneHaukyasipHOCTh MIIOCKOCTEM.
Konmponvnas paboma Ne 7 (Ne 2.1 6 asmopckom nianuposaruu)

3auem No 2

PR, NO O

I'aasa |11. MHororpanHuku 14
1. ITonssTue MHororpanHuka. IIpuszma.
2. ITupamupa.

3. [IpaBunbHBIE MHOTOTPAaHHUKH.

Konmponvnas paboma Ne 9 (Ne 3.1 6 asmopckom nianuposaruu)
3auem Ne 3

PR, Ok Ww

3axiouuTeIbHOE MOBTOPEeHHe Kypca reomerpuu 10 kiiacca 6

ATTecTanusi 00y4aroMXcsi MPOBOIUTCS B COOTBETCTBHH C [loyokeHneM o cucteMe OLEHOK.
OcyuiecTBisieTcs TEKYILUI, TEMATUYECKHIA, UTOIOBBIM KOHTPOJIb. TEKyIINi KOHTPOJIb YPOBHS
YCBOEHMSI MaTE€pUAJIa OCYIIECTBIIETCS MO PE3YJIbTaTaAM BBIITOJIHEHHS YYAIUMHUCS CAMOCTOSITEIIbHBIX
padoT, pelieHus 3a1a4, BEIMOIHEHHs TecToB. [IpoMexxyTouHas aTTecTaus MpOBOIUTCS B
COOTBETCTBHUM C Y CTaBOM 00pa30BaTEIbHOIO YUPEXKIEHUS B OpME KOHTPOJIBbHOM pabOTHI.



KOHTPOJIBHBIE PABOTbI

KonTtpoubnas padora Ne 1. «HucnoBas OKpyKHOCTb

Kounrpoabnas padora Ne 2. «Tpuronomerpuieckue QyHKIIMIDY

Kountpoabnas padora Ne 3. «CpolicTBa U rpauku TPUTOHOMETPUUECKUX (PYHKITUI»

Kontpoabnas padora Ne 4. «I[lapaninenbHOCTh TPSAMBIX, IPSIMOUN U TNIOCKOCTH

KonTpoabHas padora Ne 5. «[lapaninenbHOCTh IIIOCKOCTEN»

KonTpoabnas padora Ne 6. « TpuroHoMeTpruuecKkrue ypaBHEHU

Kountpoabnas padora Ne 7. «llepneHaUKyIIpHOCTh NPSIMBIX U MIIOCKOCTEN

Konrpoabnas padora Ne 8. «IIpeobpazoBanne TPUrOHOMETPUYECKHUX BBIPAKEHUID)

KontpoJubHas padora Ne 9. « MHOTOrpaHHUKI

KontpoJubHas padora Ne 10. « Beraucienne npon3BoaHOM»

Kountpoabnas padora Ne 11. «IIpuMeHeHne npon3BOAHON sl UCCIETOBAHUN (DYHKIIMI

Kounrpoabnas padora Ne 12. «IIpuMeHeHne npon3BOAHOM 7151 OTBICKAHHSI HAMOOBILIETO U
HAaVMEHBILIETO 3HAYEHUS PYHKIUN

KonTpoabnas padora Ne 13. «torosas»

3AUETBI

3auér Ne 1. «IlapanenbHOCTh NPSAMBIX U TIIOCKOCTEN»

3auér Ne 2. «IlepneHAMKYASIPHOCTD MPSMBIX U TUIOCKOCTEN»

3auér Ne 3. « MHOrOrpaHHUKI»

o w

\l

Y4eOHO-MeTOAMYECKUI KOMILJIEKT U JONMOJHUTEIbHAS JIUTEPATypa

. Mopnkosuu. A.I'. Anre6pa u Hauana Mmatematdeckoro aHamza. 10-11 kinacehl: yaeOHUK Jyist

yUaImxcst 0011e00pa3oBaTeIbHBIX yUpeKaeH i (0a30BbIi ypoBeHb) / [A. I'. MopakoBud u 1ip.]; o
pen.A.I'. Mopakosuya - M: «Muemo3uHay, 2011

. MopakoBuu. A.I'. u 1p. AnreOpa u Hadasia MaremaTudeckoro anaiau3a. 10-11 kiacc: 3agauyHuk

I y4armxcst o01eoopasoBatebHbIX yupexaetuii / [A. I'. Mopakosud u ap. ]; moa pea. Al
MopakoBuya - M.: Muemo3uHa, 2011

. AranacsH JI.C., byry3oB B.®. u ap. ['eomerpus. 10-11 kmacc. — M.: [Ipocsemenne, 2011
. 'eometpusi. Pabouas terpaas nns 10 knacca./JI.C.Atanacss u ap.- M.: IIpocsemenue, 2012
. Mopnkosuu A.I'. Tynbunnckas E.E. AnreOpa u Hauana ananusa. 10-11 knacc.: KoHTposnbHbIe

paboThI 17151 001Ie00pa3oBat. yupexaeHui.-M.: Muemosuna, 2000

. Mopnkosuu. A.I'. AnreOpa u Hauana aHanuza. 10 —11 k1. Meroguueckoe nocodue st

yuutens. — M.: Muemo3suna, 2000

. MaTtemaTuka: exxeMeCSIHbIN HayYHO-METOIMYECKUM JKypHaT u3aarenbeTBa «llepBoe ceHTIOps»
. IHTEepHET-pecypChl: AIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI U3 €MHON KOJIIEKIIUN

mpoBeIX 0Opa3oBarenbHBIX pecypcos (http://school-collection.edu.ru/), karanora
denepaibHOTO IIEHTpa HHPOPMAITMOHHO-00pa3oBaTebHBIX pecypcos (http:/fcior.edu.ru/):
WH(POPMAIIMOHHBIE, 3JICKTPOHHBIC YIIPAXHEHHS, MYJIbTUMEIA PECYPCHI, IICKTPOHHBIE TECThI
(ns moarotoBku kK EI'D)



http://school-collection.edu.ru/
http://fcior.edu.ru/
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Pacmiugposka ab0peBnarTyp, HCIOJIb30BAHHBIX B padoueil mporpamMmme

OHM - o3HaKkoMJIEHHE C HOBBIM MaTEPUATIOM
31 — 3aKpemieHNe U3Y4YEHHOTO

[13Y — npumeHeHne 3HaHU U1 YMEHU I

OC3 — 000011eHHE ¥ cCUCTEMATH3aIMS 3HAHUN
[IK3Y — npoBepka v KOppEeKUUs 3HAHUN U YMEHUI
K — xoMOMHUpOBaHHBIN YPOK

T —Tect

CII — camomnpoBepka

BII — B3anmonpoBepka

CP — camocTosTenbHas paborta

PK — pabora o kapToukam

KP — koHTpoIsibHas paboTta

M/JI — maTeMaTH4YECKUM JUKTAHT

DO — ppoHTANBHBINA OTIPOC

YO — ycTHBI onpoc

MO — unauBuIyaIbHbIA OMPOC

TO — TecToBBIN ONPOC

ITP — mpakTuyeckas (mpoBepoyHas) padoTa

VY — ynpaxHeHus

I1/13 — mpoBepka AOMAIIHETO 3aAaHUs

+ B cronbie «CpenctBa 00yueHuUs»:

O

O 0O O O O O O O

UNN — uepTExHBIE N3MEPUTETBHBIE UHCTPYMEHTHI

PT — paGouas tetpaap

JAM — nuaakTHYECKUd MaTepuall

HIT — narnsgasie mocooust

M — Moa€en reOMEeTPUIYECKUX TEJ

TPV — tBOpUeckue paboThl yHaIuxcs

TK — teTpagp ¢ KOHCIIEKTOM

JKUM — nuddepeHmpoBaHHblii KOHTPOJIbHO-U3MEPUTEILHBIN MaTepra
CVJI — cipaBouHO-yueOHast TuTeparypa

VJI — yueOHas nurepaTypa

+ B cronbie «Meton 00yueHus»:

O

O
O
O

NP — undopmaiimoHHO-pa3BUBAIOLIU N
[IT — npo61eMHO-TTIOMCKOBBII

TP — TBOpUECKHU-pENPOTYKTUBHBIN

P - penponykTuBHBIii



KanennapHO-TeMaanecxoe INIAHUPOBAHHUC

Ne crien Tema ypoka Yu.marep. CpenctBa Metog Tpe60BaHI/Iﬂ K 6330BOMy YPOBHIO Tun Bun Nlata
ypoka AoM.3al. odyuenusi | 0GyUeHHS MOATr0TOBKH YPOKa | KOHTpO.Isi
I'naga 1. UncjoBble pyHKuuu - 14 4y
a Ompe/ieieH e YNCI0oBoi BYHKIHHI YMeTb: CTpouTh rpaduKy AIeMeHTapHbBIX (QYHKIHH, BII
MPooOPa30BEIBATH HX.
a Crioco6hI 3a1aHHs YHCIIOBOM (YHKITIHI Inl,§1 3HaTh: MOT'YT CaMOCTOATENIBLHO UCKATh, U OTOMPATh YO
- T HEOOXOJUMYIO IS pellieHHs y4eOHbIX 3a/1a4 HH)OpMALIUIO
a OrpezeneHue 1 CrocoOb! 3aaHus YUCIOBOH P VMeTh: 3a1aBath GyHKIMA PA3IAYHBIMA CIIOCOOAMH. K 13
(ynkumn IlepexoauTs OT OJHOTO cIIOcO0a K APYTOMY.
p pyromy
a CaoiicTBa dyHKIHi — y4acTBOBaTh B IUAJIOTE, IOHUMATh TOUKY 3PEHUS BII
qI/II/I CO6CCCHHI/IK3, HOH6I/IpaTL APryMEHTEI JI1 OTBETA Ha
a Yrenue rpa@ukoB GYyHKIUI I'm1 , §2 NIOCTaBJICHHBIN BOIIPOC, IPUBOJUTH IPHUMEPHL [0]0)
YH YMeTh uynTaTh Fpa(bI/IK q)yHKL[I/II/I, JO0Ka3bIBATh YCTHOCTh UJIH
a Pemenue 3anau «CBoicTBa QyHKIMN» IM P, TP HEYETHOCTh (PyHKIIHH, 113V PK
HII 3HaTh aNrOpPUTM HCCIEJOBaHUS (QYHKIUH, H yMETh
a OGpatHast GyHKIUs HCCIe10BaTh (YHKIIHIO. T
C o 6 o - BLI6paTI> 1 BBIIIOJIHUATH 3aJaHUC 110 CBOMM CHJIaM U
a BOUCTBA O paTHOH q)yHKI_[I/H/I I/IP 3HAaHUAM, IPUMEHUTDH 3HAHUA I PECIICHUA MPAKTHICCKUX BH
Tl §3 sata K
’ II1 YMeTb cTpouTh rpaduky 00paTHBIX QyHKIHH.
a CHUMMETpHIHOCTh (PYHKITHIA — HepenaBaTh HHGOPMALHIO CIKATO, [IOJIHO, BEIOOPOUHO; CII
— paboTaTh 1O 3aJaHHOMY JITOPUTMY, apTyMEHTHPOBATh
OTBET WJIA OHIHOKY
HekoTopsble cBeleHNs U3 IJIAHUMEeTpUn — 17 9
T VIibl, CBA3aHHBIE C OKPYKHOCTBIO YO
T OTpe3sKy, CBA3aHHBIE C OKPYKHOCTBIO VIMeTh npe/icTaBIeHHe: T113
. 0 psizie TeopeM 00 yriiax M OTpe3Kax, CBI3aHHBIX C
T BrincanHbIC 9eTHIPEXYTONBHUKI CRPYHKEOCTEIO; CII
F OHHC&HHBI@ quLIpéXerHBHI/IKI/I O BIIMCAHHBIX U OMMMCAHHBIX YE€TBIPEXYTOJIbHUKAX. (DO
r DopMyIIBEI A1 METHAHBI U OMCCEKTPUCH q1n 3HaTh (OPMyYIIBI JUIsl MEAUAHBI K OHCCEKTPHCHI 13
TPEYTrOJIbHHUKA TIIT TPEyrojbHUKA, UCTIOJIB3YIOLINE PAANYChl BIUCAHHOHN U
r ®DopMyIIbI IO TPEYTOIbHUKA HIT OTHCATHOM OKpyHOCTEH. BII
r PCHJGHHC TpeyTOHBHI/IKOB HH'85-99 JIM I/IP VYmeth p;?:‘J'II/I‘IaTI: TaKue 06'LCKTBI, KaK OKPYXHOCTb U K (DO
npsimas Ditnepa.
T Teopema Menenas P 1113
3HaTh:
T CVIJI :
T eopema Yensl coaepxanue TeopeM MeHenas i UeBsr; 1o
F€OMETPUUYCCKUE OTIPEACIICHUSA DJIUIICA, TUIIC 00JILI U
p P
r Onwre napaboJInl; CII
X KAHOHUYECKUE YpaBHCHUA
r I'uniep6oia BII
T ITapaGona T3




I'mapa 2. Tpuronomerpuueckue ¢pyHknuu — 31

YucnoBasi OKpY>KHOCTh

Tn.2, §4

Pemenue 3anay no teme «Hucnoas
OKPY>KHOCTB)

§4

YucnoBas OKPYXHOCTH Ha KOOp,HPIHaTHOfI
IIJIOCKOCTH

Pemenue 3amay mo reme «Huciosas
OKPY>KHOCTh Ha KOOPAWHATHOM IIIOCKOCTHY

[IpoBepounas pabota ««Hucmosast OKpy>KHOCTb
Ha KOOPJMHATHON TNIOCKOCTIDY

§5

VI, IM,
nn, TK

np

np

TP, P

KonrponsHas padora Ne 1 «Hwucnosas
OKPY>KHOCTBY

§§ 4-5

TP, P

Cunyc

Kocunyc

TaHreHc u KOTaHI'eHC

§6

np
III1

Tpuronomerpuueckre GpyHKINN YHCIOBOTO
aprymeHra

Pewmenue 3anau «TpuronoMerpuueckue
(YHKIMH YUCIIOBOTO apryMEHTa

§7

Tpuronomerpuueckre GpyHKINU YIIOBOTO
aprymeHra

Pemenne 3anau «TpuronoMerpudeckue
(YHKIMH YTJIOBOTO apryMEHTa

§8

DopMyJIBI IIPUBENCHUS

Pemenne 3aga4 «CDOpMy.]'H:I MIPUBCACHUS»

§9

KoutposubHas pabora Ne 2
«TpUTOHOMETPUYECKHE (QYHKIMNY

(<R (R~ T ISR I < U I VI < IR 20 - < IR - R < (N < VI I =R I =S e

§§ 6-9

CVJl,
M,
JIKVM,
yun

III1

np

TP

np, P

TP

np

TP

3HaTh, KAK MOYKHO HA €MHUYHON OKPYKHOCTH ONPEAENATh JTHHBI IyT

VMeTb: — HAlTH Ha YHCIOBO OKPYKHOCTH

TOYKY, COOTBETCTBYIOILYIO AHHOMY 1HCITY;

— cobpath MaTepHa [Tl COOBIIeHns

110 3aJIaHHOM TEMe; — 3aMOMHATE i 0QOPMIISTH TAGMHIIEI, OTBEYATH HA BOMPOCKH! C
MOMOILBIO TAOIHUIT

3Hath, Kak ONpPeAETNTh KOOPAMHATH TOYEK YHCIOBOH OKPY/KHOCTH.

VMeTh: — coCTaBUTh TAOIHILY [T TOUEK YHCIIOBOI OKPYKHOCTH H HX KOOPIMHAT; — 10
KOOP/IMHATaM HAXOJMTh TOUKY YMCIOBOH OKPYKHOCTH;

— y4acTBOBATH B JHAIIOTE, TOHMMATh TOUKY 3PEHHs COOSCENHUKA, TOAOMPATH apIyMEHTHI
JUIs OTBETA Ha MOCTABJICHHBIH BOTIPOC, IPHBOIHUT IIPUMEPHI

— BJIaJIETh HABBIKAMU CAMOAHATH3a K CAMOKOHTPOJIS

3HaTh MOHATHE CHHYCA, MPOM3BOILHOTO YI7Ia; PATHAHHYIO MEPY YIa.

VMeTb: — BHIYHCTHTE CHHYC M KOCHHYC YHCIIA;

— BBIBECTH HEKOTOPEIE CBOMCTBA CHHYCA KOCHHYCA;

— BOCIIPHHMMATh YCTHYIO Pedb, y4acTBOBATh B MAJIOTE, 3aMMChIBATh [JIaBHOE, TIPHBO/IUTH
npUMeps!

3HaTh MOHATHE TAHTCHCA, KOTAHTCHCA IPOM3BOILHOTO YIJIA; PAAHAHHYIO MEPY yria.
VMeTb: — BBIYHCITHTD TAHTEHCH KOTAHI€HC YHCIIA;

— BBIBECTH HEKOTOPEIE CBOKCTBA TAHTEHCAH KOTAHI€HCa;

— BBITIONHATH H 0DOPMIIATE 3a1aHHs TPOTPAMMHUPOBAHHOTO KOHTPOJIS

YMeTh: — coBepiIaTh mpeoOpa3oBaHus MPOCTHIX TPUTOHOMETPHUECKHMX BBIPAKCHHIL, 3HAS
OCHOBHbIE TPHTOHOMETPHUECKHE TOXK/ECTBA;

— COCTABIIATH TEKCT HAYYHOTO CTHJIS;

— TMOJE30BAThCS IHIHMKIONEANEH, MATEMaTHIECKMM CIPABOYHHKOM, 3aTTHCAHHBIMU
TIPaBHIIAMH .

VMeTh: — coBepuIaTh NpeoOGpa3oBaHus HPOCTHIX TPUTOHOMETPHUECKHX BHIPAKEHHI, 3HAs
OCHOBHbIE TPHTOHOMETPHUECKHE TOXK/ECTBA;

— mepe/iaBaTh HHHOPMAIIHIO CKATO, TIOJTHO, BEIOOPOUHO;

— paboTaTh N0 3a1aHHOMY aNTOPHTMY, apTYMEHTHPOBATh OTBET MJIH ONIMOKY .

3HaTh, KaK BRYHCIATH 3HAUCHHS CHHYCA, KOCHHYCA, TAHT€HCA M KOTAHI€HCa IPajlyCHOM |
PaIMaHHOI MEpBI YIIia, HCIOJIb3Ysl TaOHYHbIE 3HAYEHHs; (POPMYIIBI ePEeBOIa TPaTyCHOM
MEpBI B PaJIMaHHYIO Mepy H Ha060poT.

3Hath BEIBOM (POPMYIT IPHBE/ICHHS.

VMeTh: — ynpomarh BHIPaXKEHHs, HCIOJIb3Ys OCHOBHbIE TPHITOHOMETPHYECKHE TOXKIECTBA H
(HOpMyITBI IpHBENCHHS;

— BBIOPATh M BBIMOJIHUTE 3a/IaHUE TI0 CBOMM CHJIaM M 3HAHWSM, IPUMEHHTD 3HAHUS JUIs
PEIICHHS MPAKTHYCCKUX 3a/1a4

3uaTh BBIBOJ GOPMYIT NPHBEIECHHUS.

YMeTh: — ynpomarh BEIPaKeHHs, HCIIOJIb3Ysl OCHOBHBIE TPHTOHOMETPHYECKHE TOKIECTBA
(opmyJTBI IpUBEICHNS;

— BBIOPATh M BBIMOJIHUTE 33/IaHUE TI0 CBOMM CHJIaM M 3HAHWSAM, IPUMEHHTD 3HAHUS JUIs
pelleH s MPAKTHYECKHX 3a1a4

VMeTb BEIYHCIIATH 3HAYCHHs CHHYCA, KOCHHYCA, TAHT€HCA M KOTAHT€HCa IPalyCHOH |
PaJMaHHOI MEPHI Yrila, UCTIONB3Ys TAOIMYHBIC 3HAYCHUS; TIPUMEHSATH (JOPMYITBI TIepeBoIa
TPajlyCHOH MEphl B PaJMaHHYI0 MEpY M HA000POT.

/13

31

PK

OHM

YO

31

BII

I1K3

KP

OHM

YO

010

13

YO

113y

BII

OHM

010

31

PK

YO

31

1P

I1IK3

KP

BBenenmne — 3 u

T Hpez[MeT " aKCUOMBI CTCPECOMETPpUU

T HCKOTOpHC CJIICACTBHUA U3 aKCHUOM

[IpumeHeHne akcuOM CTEpEOMETPHUH U

r HUX CJIEeICTBUHI

m.1-3

CVII,
M,
JIKUM,
17151

np
11

Nwmerot TIPpE/ICTAaBJICHNUE 00 aKCHOMAaTHYECKOM CIIoco0e TIOCTPOEHUS TEOMETPHUH, 3HAIOT
OCHOBHbIE (DUIYpBI B IPOCTPAHCTBE, CIIOCOOBI UX 0003HAYECHHUS, 3HAIOT HOPMYITHPOBKH
AKCHOM CTEPEOMETPUH, YMEIOT IIPUMEHSTH UX JULSL PELICHHs IPOCTEHIINX 3a1a4
3HatOT (OPMYINPOBKH CIE/ICTBHIT, YMEIOT NIPOBOJUTH JI0KA3aTelIbHBIC PACCYKICHHS H
TIPUMEHATH MX JUI pEHICHHUS 3a7a4, UMCIOT NPE/ICTaBICHHE 06 DIEMEHTApHBIX
MOCTPOGHHMAX B MPOCTPAHCTBE, 3HAIOT TPH CHOCO6A TIOCTPOCHMS TIIOCKOCTE

3HaIOT (OPMYINPOBKH CIIE/ICTBHIT, YMEIOT MPOBOIUTE J0Ka3aTeIbHbIC PACCYKACHUS H
TIPUMEHATH MX JUIA pEHICHUS 3a7a4, UMCIOT NIPE/ICTaBICHHE 06 DIEMEHTAapHBIX
MOCTPOGHHMAX B POCTPAHCTBE, 3HAIOT TPH CHOCO6A TIOCTPOCHHMS TIIOCKOCTE

YO

BII

YO

'naBa 2. TpuroHomerpuyeckue gpynkimuu — 31

a OyHKIMA y = sin X, e€ cBOWCTBa U rpaduk

§10

Pemenue 3anau «DyHK1Ms y = sinx, eé€

A | cpoiicrea u rpaduK»

§ 10

a OyHKIMA Y = COS X, €€ CBOICTBA U rpaduK

§11

VI, IM,

TII1, UP

III1

3HaTh TPUTOHOMETPHYECKYIO QYHKIIMIO y = sin X, ee CBOHCTBA M NOCTPOEHHE rpaduKa.
VMeTh OGLﬁCHMTb HM3YYCHHBIC MOJIOKCHHUSA HA CAMOCTOATEIIBHO HO]]OépaHHbIX KOHKPETHBIX
npuMepax

3HaTh TPUTOHOMETPUUECKYIO HYHKIHUIO Y = COS X, €€ CBOMCTBA U OCTPOEHUE rpaduka
‘VMeTh: — HCTIONIB30BaTh JUTA pCHICHUS TTIO3HABATC/IBHBIX 3a/1a4 CIIPaBOYHYIO JIMTCPATYPY,;

- OfbopMJTﬂTB PCLICHHS WM COKpaIlaTh PCHICHHSA, B 3aBUCHMOCTH OT CUTYalluH

3HaTh 0 NEPUOJUYHOCTH U OCHOBHOM nepuoje GyHKiuit

y=SsinXHy=CcosX.

VMeTh 00BACHHTD H3yYCHHBIE MOJIOKEHHUS Ha CAMOCTOSATENEHO T10/I0OPAHHBIX KOHKPETHBIX

OHM

YO

31

BII

OHM

00)




Pemenue 3anau «OyHKIIUS ¥ = COS X, €€
CBOWCTBA U TpauK»

[leprogmanocTh GYHKIHIA y = sinx, y = cos X

§12

Kaxk moctpouts rpaduk ¢yukimu y =mf(x),
ecau u3BecteH rpaduk dynkiwm Yy = f(X)

Kaxk nmoctpouts rpaduk ¢pynkimu y = f(kx),
eciu u3BecTeH rpaduk dynkiwn Yy = f(X)

§13

®yukuuy Y = tg X, Y = ctg X, ux cBoiicTBa U
rpaduKu

Pewmenue 3anau «@ynknuu y = tg X, y = ctg
X, UX CBOHCTBA U rpaduKu»

§ 14

Konrponsnas padora Ne 3 «CBolicTBa 1
rpadUKi TPUTOHOMETPUICCKUX (DYHKIIHIY

§§ 10-14

quy,
HII,
JIKUM

VL, IM,
yuy,
HII,
JIKUM

TP

III1

III1

TP, P

npuMepax

VYmets: — rpadux y = f(x) BoITAHYTH U c3kaTh 0T oc OX B 3aBHCHMOCTH OT 3HAYCHUS M
— MCIIOJIB30BAT ISl PELICHHS I03HABATE/IbHBIX 33/[ad CIIPABOYHYIO JIHTEPATYpY;

— 0OPMIISITH PELICHHS, BBITIOJIHATH 3a/IaHHs 1O 3a1aHHOMY alrOPHTMY, yJacTBOBATh B
Janore .

VYmets: — rpadux y = f(x) BeITAHYTH U ckxaTh 0T ocu OY, B 3aBUCHMOCTH OT 3Ha4eHus k;
— paboTathb ¢ y4eOHHKOM, OTOUPATh H CTPYKTYPHPOBATH MATEPHAI;

— COCTaBJISITh KOHCIEKT, IPOBOJMTH CPABHUTEIbHBIH aHAIM3, COTOCTABIIATh, PACCYKIaTh

Vmeth: — rpaduk y = f(X) BEITAHYTH 1 ckaTh BAOMb ock OY B 3aBUCHMOCTH OT 3HaUeHHs K;

— IPUBECTH IPUMEPEI, OA0OPATH APrYMEHTBI, C(POPMYITHPOBATE BBIBOJIBI;

— COCTABJISITh IUIAH BBITOJIHEHHS IOCTPOCHHIA, IPUBOANT IPUMEpBI, (JOPMYIHPOBATH
BBIBOJIBI .

3Hath (hOpMyITy rapMOHHYECKHX KOJIeOaHH i

Wmets npencrasnenne o rpaduke rapMOHHYECKHX KOJICOAHHUA.

VMeTh 00BSCHUTB H3y4EHHBIE MOJIOKEHHUS HA CAMOCTOSTENBHO T10J0OPAHHBIX KOHKPETHBIX
npUMepax .

3HaTh TPUTOHOMETPHYECKYIO QYHKIIHIO y = tg X ee CBOMCTBA M OCTPOCHHE rpaduKa.
VMeTh: — M3BIIEKaTh HEOOXOAMMYHO HH(POPMALNIO U3 Y4eOHO- HAYUHBIX TEKCTOB;

— OTpakaTh B MMUCBMEHHOI1 (JOpPME CBOM PELICHHS, CONOCTABIIATh U KIACCH(ULINPOBATD,
y4acTBOBATH B JIHAJIOTE

3HaTh TPUTOHOMETPUYECKYIO (DYHKIIHIO

y =ctg X ee CBOICTBA U NOCTPOCHHE rpaduka.

VMeTh: — H3BIIEKaTh HEOOXOAMMYO HH(POPMALNIO 13 Y4eOHO- HAYHYHBIX TEKCTOB;

— OTpaskaTh B MUCBMEHHOI GOpMe CBOM PelIeHHs, CONOCTABIIATE U KIacCH(ULMPOBATh,
y4acTBOBATh B JIHANOre

VMeTb: — CTPOUTH TpaMKi TPHrOHOMETPUUECKHX (YHKIIHIT M OTTMCHIBATh MX CBOWCTBA;
— BIIAJICTh HABBIKAMH CAMOAHAIM3a H CAMOKOHTPOJIS
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PAJJICJIBHOCTD IIPAMBIX U II0cKocTel — 21 u

[TapamienpHble IpsIMBbIE B
IIPOCTPAHCTBE

n.4-5

HapaJ'IJ'IeJ'ILHOCTB HpﬂMOﬁ H IIIIOCKOCTHU

0.6

)1

Pemenue 3anau «llapammenbHOCTh
IPSIMOM U TUNIOCKOCTH»

[TapannenbHOCTh NPSIMOM U TJIOCKOCTH
BOKPYT Hac

m.4-6

CerH_II/IBaIOH_[I/ICCH IIpAMBIC

n.7

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMUA

o B M B B B B

Yroa Mexay nNpsMbIMU

n.8-9

—

B3anmHOe pacrosioxeHue npsMbIX |
IUTOCKOCTEH B IPOCTPAHCTBE

Konrponbnas padora Ne 4 «IlapamiensHOCTh
NIPSMBIX, IPSIMOM M TIOCKOCTH (20 MuH)

m.4-9

I | [MapamnenbHOCTh MIOCKOCTEH .10
T CBoiicTBa MapaieNIbHBIX INIOCKOCTEH m11
r Tetpasap m12
r [Mapamenenumne n.13

!

3a7a4n Ha OCTPOCHUE CEUCHUMN

n.14

CBoiicTBa Mmapajureenunena

m.12-14

vII,
M,
YUy,

HII
JIKUM

11, 1P

np

P IIIT

111

np, p

np, p

IIT, P
TP

3HAaIOT ompeeTeHNe NapaUlebHbIX IPAMBIX B IPOCTPAHCTBE,
(hOpMyIHPOBKH OCHOBHBIX T€OPEM O NAPAJICIBHOCTH HPSIMBIX,
YMEIOT UX JI0Ka3bIBaTh U PACIO3HABATh B KOHKPETHBIX YCIOBUSIX,
MIPUMEHATH TEOPEMBI K PELICHUIO 3a/1a4

3HAIOT oIpeielIeHNe apaJUICNbHBIX NIPSMBIX B IPOCTPAHCTBE,
(hopMyIHPOBKH OCHOBHBIX T€OPEM O NAPAJICIBHOCTH HMPSIMBIX,
YMEIOT UX JOKa3bIBaTh U PACIIO3HABATh B KOHKPETHBIX YCIOBUSIX,
MIPUMEHATH TEOPEMBI K PELIEHHIO 3a/1a4

3HaIOT OINpeieNeHNe NapauIeNIbHbIX MPSIMBIX B TIPOCTPAHCTBE,
(opMyIHPOBKH OCHOBHBIX T€OPEM O MAapaIeIbHOCTH NPSIMBIX,
YMEIOT UX JIOKa3bIBaTh U PACHO3HABATh B KOHKPETHBIX YCIOBUSIX,
MIPUMEHATH TEOPEMBI K PELIEHHIO 3a/1a4

3HaI0T onpeenaeHNe HapaleIbHbIX IPSAMbIX B IPOCTPAHCTBE,
(hOpMyITHPOBKH OCHOBHBIX T€OPEM O APAJICIIBHOCTH HMPSIMBIX,
YMEIOT UX JIOKa3bIBaTh U PACHO3HABATh B KOHKPETHBIX YCIOBUSIX,
MIPUMEHATH TEOPEMBI K PELICHHIO 3a1a4

MoryT pa3nmu4aTh NepeceKarolecs, NapamielbHbIE U

CKpPCLINBAIOIIHUECS NIPAMBIC; YT'OJI MEXKIY ITPSIMBIMU B IIPOCTPAHCTBE.

Brnanenue HaBbIKaMU KOHTPOJIS U OLIEHKH CBOEH JIESITENLHOCTH,
YMEHHMEM MPE/IBUIETh BO3MOXKHBIE MTOCIIEACTBUS CBOMX JEHCTBUM.

YO

YO

113y

BII

BII

YO

YO

BII

IIK3

YO
KP

np, P

np

NP, 111

II1, P

WP, 1111

Moryr pasin4aTh Hepecekalonuecs, napauiebHble i CKPELIUBAIOIIHECS IPSMBIE; YTOJl
MEXKY NPAMBIMH B ITPOCTPAHCTBE. M()l‘yT HalTH 1 YCTPaHUTh NMPUYHHBI BO3SHUKIITHX
TpyaHOCTel 3HAIOT OnpeseNeHue U IPU3HAKH MapajlIeIbHOCTH MIocKocTeil. ITonck
HECKOJIBKUX CIIOCOOO0B PEIIeHHUs, apryMEHTALHUs PALIHOHAIBHOTO CII0Cc00a, IIPOBEICHHE
JI0KA3aTe/bHBIX PACCYKICHUM.

3HaloT onpe/iesieHie M MPH3HAKH MapaJuIeIbHOCTH MIOCKOCTelH. MOryT caMoCTOsTeNbHO
HCKaTh, U 0T6leaTL HeOﬁXO}'{"My}O JUis pereHust y‘leGHHX 3a1a4 VIHCbOpMaIH/“O

MoryT oT1MYaTh TETPAdP OT JAPYTHX BHIOB MPOCTPAHCTBEHHBIX TEL.

3HAIOT ONpeJeeHHe TETPadpa, BCEX €ro aeMeHToB. MoryT nsnarate HH(GOpMaUHIo,
HHTCPIPETHPYS CpaKTbl, PasbACHASA 3HAYCHUEC U CMBICTT TCOPHH.

MOI"yT OTJIHYATh TETPAAP OT APYTUX BH/IOB MPOCTPAHCTBCHHBIX TCII.

3Hal0T onpeieieHne TETPpadpa, BeexX ero 1eMeHToB. OCyleCTBIAIOT IPOBEPKY BBIBOJIOB,
TOJIOXKEHHI, 3aKOHOMEPHOCTEH, TEOpEM.

MOI"yT Y3HaBaTh MapajuICICIUIe/i CPeaAH MHOKECTBA MHOTOTPAHHHUKOB, 3HAIOT
OMPEACIICHNUC NTapalICICITUIEC/1a, OCHOBHBIX €TI0 3JICMCHTOB, 3HATh CBOJCTBa
napajuiesienumnesa1a. YMeT IPOBOANTH CAMOOLICHKY COOCTBEHHBIX ACHCTBHIL.

Moryr y3HaBaTh napauieIenune ] CPeI MHOKECTBA MHOTOT PAHHUKOB, 3HAIOT
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OIPEAC/ICHUE NTapajlIe/ICITUIIE/1a, OCHOBHBIX €r0 3JIEMEHTOB, 3HATh CBOMCTBa

r . 1. 12_14 napaienenunena. Bocnpusitue yeTHOI pedn, yqactue B AUAIOre, 3alUCh IJIABHOTO, KP
<<HapaHHeHBH0CTL HHOCKOCTeH)) ;I:Il:l‘;fi)i::z:hi’:::’:;:py}OT TIOHUMAHHUS OCHOBHBIX 3JIEMCHTOB CTEPEOMETPHH, HK3
- TP, P MPOCTPAHCTBEHHBIX (QHUTYP, MAPaICIbHOCTH MPSMBIX B IIPOCTPAHCTBE, MapaLICIbHOCTH
3aqu N(_) 1 <<HapaHHeHI)HOCTI) HpﬂMBIX HpﬂMOﬁ ¥ IUIOCKOCTH; IMapajieIbHOCTH ABYX IJIOCKOCTEH y
------------------ o H. 12'14 yqau.mxcﬂ JACEMOHCTPHPYIOT: MIOHUMaHHA OCHOBHBIX JJIEMCHTOB CTEPECOMETPHH, 3 HO
T >
I/I HHOCKOCTeH)} TIPOCTPAHCTBEHHBIX LbPH‘yp, TIapaJuIEIbHOCTH MPAMBIX B IIPOCTPAHCTBE, IApaUICIbHOCTH
HpﬂMOi/'I M IUIOCKOCTH; ITapajuieIbHOCTH ABYX TIJTOCKOCTEH.
I'naBa 3. Tpuronomerpuyueckue ypaBHenus - 15 u
[TepBbie npencTaBaeHUs O pEUICHUN 3HaTL onpejieNieHne apKKOCHHyCa.
o — M3BJICKATh HEOOXOAUMYIO HH(POPMAIHUIO U3 yIeOHO-HAyIHBIX
a | OpocTeNIuX TPUTrOHOMETPUUECKUX I'n.3,§15 TEKCTOB; K VO
yp aBHEHUM. ApKKOCI/IHyc HP: P — BOCHIPMHHUMATD YCTHYIO ?e%, Y4acTBOBAThb B JUAJIOTE,
YMeTh: — pemarh IpocTeHInIe ypaBHEeHHs
a | Pemenue ypaBHeHuUs COSX = a § 15 cost=a; OHM | IIO3
3HaTh olpe/ieneHne apKCUHYCa.
a ApKCI/IHyC § 16 NP YMerb:— nepeiaBath HHPOPMALHUIO CHKATO, TIOIHO, BHIOOPOUHO; OHM (]9
— OTpa)kaTh B MUCHMEHHOI1 (hopMe CBOM PEIICHHs, PACCYKAATh U
a Penrenne ypaBHEHUS sinx = a § 16 TP 0602H.laTb,y'-laCTBOBaTb B IAJIOTE, BBICTYIATh C PELICHUEM 3U TIP
poOIIEMBI;
ApKTaHIeHC U apKKOTaHreHc. Pemenue CVII 3HaTh ONpeLeNeHNe apKCHHyCa.
a aBHEeHHMH taX=a.ctax =a § 17 ’ HP; P YMeTs: — pelath NIpocTetie ypaBHEeHUs K CII
yp gxX=aClgx= M, sin t = a; — u3BJIEKaTh HEOOXOMMMYIO HH(YOPMALIMIO U3 y4eOHO-
HpOCTGfII.HHG TPUTOHOMETPUUECKUE JKHNM, HAYYHBIX TEKCTOB; — MOAOMPATh apTYMEHTbI, COOTBETCTBYIOLINE
a § 18 m. 1 Uynn TIIT PpelIeHuIo, y4acTBOBaTh B AUAJIOTE. K vO
YPaBHCHUA > P 3HAaTh ONpE/IEICHNE aPKTAHIeHCa, APKKOTAHT €HCA.
[[Ba OCHOBHBIX METOJIA PELICHUS HII, TK YMeTh: — pemarh NpocTetIe ypaBHEHNS
a TPHTOHOMETPHUYECKHX ypaBHCHI/Iﬁ § 181m. 2 P tgt=awuctgt=a; — 000CHOBBIBATH CY)KICHUS, 1aBATh K H,ZB
olpeziesIeHUs], IPUBOIUTH JJOKA3aTEIbCTBA, IPUMEPHL.
O THOPOIHBIE TPUTOHOMETPUUECKUE YMeTs: — pemarh NpocTeHIIie TPUTOHOMETPHIECKHE yPaBHEHUS 110
a P p p § 181m. 3 I/IP, TP (hopmyiiaM; — 000CHOBBIBATb CYK/ICHHS, 1aBaTh ONPEACICHNUS, K BII
YPaBHCHUA MIPUBOJHUTH H0KA3aTeIbCTBA, IPUMEPHI;— H3/1araTh HHGOOPMAIIHIO,
PemeHHe T I/IFOHOMCT I/IquKI/IX O6OCHOBLIB651 CBOM COGCTBGHHHﬁ noaxon.
a ypaBHeHHﬁp p § 18 YMets: — pemath TPUTOHOMETPHYECKHE YPABHEHHS METONOM 113y PK
3aMeHbI IePEMEHHOH, METOIOM Pa3I0KEeHHsI Ha MHOXKUTEIIH;
KonTponbHas pa60Ta No 6 P, TP — y4acTBOBATh B IUAJIOre, IOHUMATh TOUKY 3pSHUs COOeCeTHIKA, TIK3
a — §§ 15-18 HpU3HABATH PABO HA HHOE MHEHHUE. — BJIAIETh HABBIKAMU KP
«TpI/IFOHOMeTpI/I‘ICCKI/Ie YPaBHCHU A caMOaHaJIu3a U CAMOKOHTPOJIS Yy
I'naga ll. HepHeHIlI/IKyJIﬂpHOCTL NPAMBIX H IUIOCKOCTEH — 22 4
HepHeHI{HKyJ‘IﬂpHHe IpAMBIC B UP MoryT HaliTH yroa Mexy NpsIMBIMH PAa3JIUYHO PACIOIOKEHHBIX B 13
r IPOCTPAHCTBE MIPOCTpaHCTBE. MOTYT BEIIENUTH U 3aIHCaTh IIaBHOE, MOTYT A
n.15-16 MIPUBECTH NpUMEpHl. 3HAIOT MPU3HAK HEePIEeHAUKYIIPHOCTU
T HapannenLHble MpsAMBIC, P MIPSMOM U IIIOCKOCTH; IOHATHE OPTOTOHANIBHOE IIPOSKTUPOBAHUE. K BII
TEPIEHINKYISPHBIE K INIOCKOCTH YMeroT n00BBaTh HHPOPMALIHIO MO 33JaHHOI TeMe B HICTOUHUKAX
TIPH3HAK MEDICHINKYIIDHOCTH IDAMOIL 1 Pa3IMYHOTO THIA. 3HAIOT HIPH3HAK IHePIEeHIHKYIIPHOCTH IPSIMOI
T pus CPUCHAUKYTSPHOC pAMO m.17 CVYII P TJIOCKOCTH; TIOHATHE OPTOTOHAIBHOE IPOEKTUPOBAHKUE. Y MEIOT (]9
TINIOCKOCTH ? M0JIb30BATHCS SHIUUKIIONEUEH, MaTeMaTUYECKUM CIIPAaBOYHUKOM,
TeopeMa o Hp;IMOfI HepIeH HHKyJIHpHOfI K M, P 3aIMCAHHBIMU NIPAaBHIAMU. 3HAIOT MOHATHE NEPICHAUKYISIP U
T > m18 ,ZIKI/IM, P HaKJIOHHAsI, TEOPEMY O TpexX MeprneHaAnKysipax. Bocnpustue K HH3
TJIOCKOCTH Yn YCTHOH pedH, yJyacTHe B THAJIOTe, TOHUMaHUE TOYKH 3PECHHS
HepHeH}lI/IKYIIHpHOCTB HpSIMOﬁ u cobecenHUKa. 3HAIOT HPU3HAK NEPIECHIUKYIIPHOCTH IPIMOH U
T LIOCKOCTH §1,¢.34-38 HP IUIOCKOCTH; TIOHSATHE OPTOTOHAIBHOE IPOEKTUPOBAHKE. Y MEIOT OHM ®0
TIOJTb30BAThCS SHIMKIIONEIHEH, MATEeMaTHUECKIM CIIPABOYHUKOM,
P 3aIHMCAHHBIMU NIPAaBHIAMU. YMEIOT HAXOJHUTh PACCTOSHHE OT TOUKU CII
r ACCTOAHHUE OT TOUKH 10 IUIOCKOCTH 19-20 WP. TIIT JI0 IPSIMOH. 3HAIOT IOHATUE IEPICHAUKYIIP H HAKIOHHAS; TEOpEMy K
- L. ’ 0 Tpex IepHeHINKyIsIpax. BocnpusTie ycTHON pedn, IpoBeaeHne
I TGOPCMEI 0 TPEX NCPINCHAUKYIIAPAX nH(POPMALMOHHO-CMBICTIOBOTO aHATIN3a TEKCTa U JICKIHH, YO
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«[Ipeobdpa3oBaHie TPUTOHOMETPHUECKHX
BBIPAXKCHUID)

§§ 19-22

JIKUM

P, TP

[IpeobpazoBanme MPOU3BEACHMI
TPUTOHOMETPUYCCKUX (YHKIIHIA B CyMMBI

a

Pemenue 3aga4 Ha npeoOpa3oBaHue
MPOU3BEICHUH TPUTOHOMETPUUYECKUX
(hyHKINI B CyMMBI

§23

3HaTh GOpMyITy IIepexo/ia OT CyMMBI ABYX (QYHKIHIl ¢ pa3INYHBIMU

ko3 ULHEeHTaMU B OJJHY U3 TPUTOHOMETPUUECKUX QYHKIMHA. YMeTh
000CHOBBIBATh CY’KJICHHS], 1aBaTh ONMPE/IC/ICHHUS, IPHBOIHTD 10Ka3aTeIbCTRA,
TIPUMEPBI

YMeTb: — pacuupsATh 1 006001IaTh CBEACHHS O IPeodpa30BaHUH
TPUIOHOMETPHYECKHX BBIPAXKEHUM, IIPUMEHSIs pa3in4Hble HOPMYIIbI;
— BJIAJICTh HABBIKAMHM KOHTPOJIs M OLEHKHU CBOEH 1eATeNbHOCTH

I1K3

KP
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Ilonstue MHOTr'OrpaHHuKa

BI/IILI)I MHOTI'OI'paHHUKOB

[Ipuzma

In3,§l

[Mupamuga

Pewenune 3a1a4 Ha cBOMCTBA IPU3MBI U
IMUpaMu bl

YceueHHas nupamuaa

Pewienue 3ana4 Ha cBOMCTBA yCEUEHHON
IMUpaMU bl

§2

MHoOrorpaHHuKHu

HpaBI/IHLHBIC MHOTI'OI'pPaHHUKHN

BI/I):[LI MHOT'OI'PAHHUKOB

CBoiicTBa NMpaBMWIIbHBIX MHOTOTPaHHUKOB

s B B B B T s I s O s R s R A R s B B B M

Pemenue 3anau «IIpaBusnibHbIe
MHOTOTPaHHUKID)

§3

KonrponsHas padora Ne 9
«MHOrorpaHHUKN»

I'm 3

I'n 3
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111

P, TP

3HAIOT, KaK pacrio3HaBaTh Ha YEPTEKaxX M MOJEIISAX POCTPAHCTBEHHBIE
(OpMBI. YMEIOT COOTHOCHTB TPEXMEPHBIE OOBEKTBI C UX OMHCAHUSIMH,
n300pakeHHsAIMI. MOTyT paccyxaaTh, 0000I1aTh, apryMEHTHPOBATh PELICHHE
M olMOKH, y4acTHe B AUajIore

VIMeroT npeicTaBIeHHe O MHOTOTPAHHUKAX, Pa3INYaloT BHIbI
MHOTOIPAHHUKOB, 3HAIOT OIPE/IE/ICHUE IPU3MBbI, €€ IEMEHTOB, Pa3INYa0T
BHJIBI IPU3M

HMeloT npejcTaBiIeHUE O IUIOMATH TOBEPXHOCTH NPU3MbI (00KOBOH 1
TIOJTHO#T), 3HAIOT (POPMYITY BBIUMCIICHHS ILUIONIAAN ITOBEPXHOCTH MPHU3MBI
3a1a4. Biasieror OCHOBHBIMU BUIaMU ITyOIHYHbIX BHICTYIUICHHH.

HMeloT npejicTaBiaeHue O BUIE MHOTOIPAHHUKOB — MUPAMHUJIE, 3HAIOT
OIpejieNieHHe U BUJIbl TMPAMH/IbI, YMEIOT XapaKTepH30BaTh NPaBUIIbHBIE
MHPaMHJIbl, 3HAIOT M ONUCBIBAIOT UX CBOMCTBA. ¥YMEIOT BCTYIATh B peUeBOe
o0lLieHne, yyacTBOBaTh B JJHAJIOre.

VImeroT npesicTaBiIeHHE O BUJE MHOIOIPAHHHUKOB — ITMPaMHUJIE, YCEUEHHOMH
MMpPaMHJIE, 3HAIOT ONpPeJIeIeHHE U BUIbI IMPAMHJIbI, YMEIOT XapaKTepu30BaTh
TIpaBUIIBHBIE MUPAMUJIBL, 3HAIOT U ONUCBIBAIOT UX CBOMCTBA

Hmeror TIpEJICTaBIICHUE O MPABUIIBHBIX MHOTOIPAaHHHUKAX, 3HAKOT BUJbI
TPaBUIIbHBIX MHOTOTPaHHUKOB. BocnpousBeenne u3y4eHHbIX IPaBUII
HOHﬂT"ﬁ, l'lOLl60p APTyMEHTOB, COOTBETCTBYIOIHX PEHICHUIO, MOT'YT pa6OTaTb
C 4epTEeKHBIMU HHCTPYMEHTAMH.

MOI'yT YETKO pa3invaThk BUJAbl MHOTOIPAHHHUKOB, 3HAKOT XapaKTEPHBIC HX
CBOICTBa, yMEIOT H300pakaTh UX HA YEPTEXKaxX U pelIaTh 3aaauu ¢
MHOT'OIrpaHHHKaMH. MOFyT paGOTaTb TI0 3aIaHHOMY QJITOPUTMY,
apryMeHTHPOBATh PElICHNE U HaiIeHHbIE OIMOKH, y4acTHE B AUAJIOTE.
anumxcx JAEMOHCTPUPYIOT: CACTEMATUYECKUE CBEACHUA O MHOTOIPAHHBIX
yriax, O BBIITYKJIbIX MHOTOIpaHHHUKAX U IMPaBUIIbHBIX MHOTOTPaHHUKH

Ha TEOPETUYECKOM 3a4eTe.

yan.U/lXCﬂ JAEMOHCTPHUPYIOT: CHCTEMAaTHYCCKHUE CBEJICHNUS O MHOT'OIPaHHBIX
yriax, O BbIITYKJIbIX MHOTOIPAHHUKAX U NPABUJIbHBIX MHOTOTPAHHUKU Ha
NpaKTHYECcKOii paboTe.

— BJIaJIETh HABbIKAMU CaMOaHallu3a U CAMOKOHTPOJIA
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UrcnoBsle NOCIEI0BATEIBHOCTH
(ompenenenye, mpuMepsl, CBOWCTBA)

IIpenen yucinoBoi nocie0BaTeNbHOCTH.
[TonsiTHe mpenena nocaea0BaTEIbHOCTH

§ 24

beckoneunas reoMETpUICCKad IMporpeccusd

CymMa OECKOHEYHOH reoMeTpUIECKO
IIporpeccuu

§25

vII,
M,
JIKUM

np

HP, P

3HaTh ONpeeeHNne YUCIOBOH ITOCIeI0BaTeIEHOCTH U CIIOCOOBI ee
3a1aHusl.

YMers:

— OIIpeNeATh HOHATHS, IPUBOAUTH JOKA3aTeIbCTBA;

— BOCIIPMHMMATb YCTHYIO p€Ub, y4acTBOBATh B IMAJIOTE,
apryMEHTHPOBAHHO PACCyXKIaTh ¥ 00001IaTh, IPUBOJUTH IIPUMEPHI
3HAaTh U MPUBOAMUTH NPUMEPHI HA CBOMCTBA YUCIIOBON
MOCIICTIOBATENFHOCTH.

YMeTb: — 00BACHUTD 3YYCHHBIC MOJIOKECHUS Ha CAMOCTOSTENIBHO
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[penen dyukuuu. [penen pyukuun Ha
OECKOHEYHOCTH

§26m. 1

oo

[Ipenen GyHKyu B TOUKE

§26m.2

oo

[Ipupawmenue aprymenta. [Ipupaiienue
(hyHKIIIH

§26m.3

3anauu, MPUBOAILINE K TIOHATHIO
IPOU3BOAHOU

§27m. 1

Omnpenenenre MPOU3BOTHOM

§27m.2

AJTOPUTM OTBICKaHHS TTPOU3BOTHOM

§27

(S I IR SO (R <SR <

Brruncnenue mpou3BoaHbIX. ®opmyIibl
mudhepeHImpoBaHms

§28m. 1

III1

TP

np

[IpaBuna muddepeHIpOBaHU CyMMBI,
pOU3BeEHUs U YacTHOroO. [IpaBuia
g depeHIMpPOBaHUs (PYHKIUN
y=x",y=1tg X, y = ctg X

§28 1.2

Hubdepenimpoanne Gynkiwm y=f(kx+m)

§28m.3

KonrponsHas padora Ne 10 «Brerancienue
MIPOM3BOIHOMN

§§ 24-28

Vi1,
M,
JIKUM

npP, TP

npP, TP

P, TP

YpaBHEHHE KacaTenbHOU K TpaduKy
GbyHKIIIH

AHFOPHTM COCTaBJICHUA YPaBHCHUA
KacaTenbHOi K rpaduky yskimu y=F(X)

§ 29

[IpuMeHeHre nporu3BOIHOMN IS
nccnenosanns GyHkuii. Uccnenopanne
(yHKIMH HAa MOHOTOHHOCTb

§30m. 1

Touku skcTpeMyMa QyHKIIMU ¥ UX
HAaxO0X/EHUe

§30m.2

ANTOpUTM HCCIIeI0BaHHS HEMPEPHIBHOM
¢bynkimu y = f (X) Ha MOHOTOHHOCTD U
IKCTPEMYMBI

§30m.2

[octpoenne rpadukoB pyHKIMH

Cxema mccineJoBaHus CBOMCTB (QYHKIINH U
MOCTPOEHHUs Tpaduka GyHKIHUN

Penrenue 3anau Ha mocTpoeHue rpaduKoB
GhyHKIMIA

§31

vII,
M,
JIKUM

np

TP

111

Konrpospnas padora Ne 11 «IIpumeneHue
MIPOMU3BOIHOM ISl HCCIIEIOBAHUM (DYHKITHII)

§§ 29- 31

HauOonbiee 1 HauMeHblIee 3HAYCHUS
HEeNpepHIBHON QYHKIUHT

§32m. 1

VI,
M,
JIKUM,
Yun

TP

III1

OZOOPAHHBIX KOHKPETHBIX IPUMEPaXx;

— HCTIONB30BaTh JaHHBIC IPABUIIA H (POPMYIIBL, ApIyMEHTUPOBAThH
peleHne, NpaBIIbHO 0GOopMIIATE paboTy

3HaTh ompeeneHne Ipeena YUCIOBOH I0CIeI0BaTeIbHOCTH;
CBOICTBA CXOAIIUXCS TTOCJIE0BATENFHOCTEH.

YMerts:

— COCTABIISITh TEKCT HAYYHOTO CTUIISE;
— coOpaTh MaTepHa i COOOLICHUS
110 33/IaHHOIT TeMe

3HaTh CIOCOOBI BEIYHUCIICHHS IPEEIOB MOCIEA0BATEIbHOCTEIH;
KaK HalTH CyMMY OCCKOHEYHOM T€OMETPUYECKOM MPOTPECCUH.

YMeTb pa3BepHYTO 000CHOBBIBATD CYKICHHMS; ONPE/IENATh HOHATHS,
MIPUBOJUTH HOKA3aTEIbCTBA
3HaTh MOHATHE O Ipenene GpyHKINY Ha OECKOHEYHOCTH U B TOUKE.

YMers:

— IIOCYHUTATh IPHUpAIEHHE apryMeHTa U (QyHKINH; BEIYUCIHTD
MPOCTEHIINE PEIEIIBL;

— coOpaTh MaTepHua JUlsl COOOLIEHNUS 110 3aIlaHHOH TeMe

3HaTh NOHATHE
0 MIPOM3BOIHOM (DYHKIIMH, TEOMETPUIECKOM CMBICIIC TIPOU3BOIHOM.

YMerb paboTath ¢ yueOHUKOM, OTOMPATh U CTPYKTYpPUPOBAThH
MarepHa

3HATh MOHATHE O MPOU3BOAHON QyHKINH, QUIHIECKUIT CMBICT
TIPOU3BOAHOM.

OtpakeHue B MUCbMEHHOU (hopMe CBOMX PELICHHUH, PACCYKACHHE,
BBICTYIUICHHE C PEIICHHEM MPOOIIEMBI

YmMmeTs:

— HaXOJUTh MPOU3BOAHBIE CYMMBI, PA3HOCTH, IPOU3BENICHUS,
YaCTHOT'O; IPOU3BOAHBIE OCHOBHEIX 3JIEMEHTAPHBIX (DYHKITHIL;
— coOpaTh MaTepuai sk COOOLIEHU 1O 3aJaHHOI TeMe

3HAIOT MOHSATHE CIIOKHOH (YHKIMH; MOT'YT COCTABIISTE CIIOXKHBIE
¢bynkun 1 ux quddepeHnupoBaTh
— BIIaJIeTh HABBIKAMHU CaMOAHAIN3a 1 CAMOKOHTPOJIS

YMeIoT COCTaBIATh ypaBHEHUS KacaTeNbHOI K TpaduKy QyHKIUH
10 aNropuT™My. MOTyT IpHBECTH IPUMEPHI, TOJ00PaTh ApTyMEHTEL,
c(hOpMyIHPOBATE BEIBOJBL. YMEIOT peraTh MpoOIeMHbIE 3aJa9H 1
CHUTyalluH.

YMeIoT uccnenoBark B MPOCTEHIINX CaydasxX (pyHKIUH Ha
MOHOTOHHOCTB (pyHKIHIf, CTPOUTH TpauKy GyHKIMI. Mcronb3yoT
JUISL peIIeHHs TO3HABATENIbHBIX 33/]a4 CIPABOYHYIO TUTEPATypy.
MoryT paboTaTh IO 33alaHHOMY aITOPHTMY, apPIYMEHTUPOBATh
pelIeHne U HaiiIeHHbIe ONINOKY, YJacTHe B THAJIOTE.

YMerT cTpouth rpaduku GpyHKIHA. YMEIOT U3BJIEKaTh
HE00X0IMMYIO HH(OPMALIUIO U3 YueOHO-HAYYHBIX TEKCTOB.
Bocnpusitue ycTHOH peun, IpoBeeHne HHPOPMAaIHOHHO-
CMBICJIOBOTO JICKIIUH, COCTaBICHHE KOHCIIEKTa, Pa300p MPHMEPOB.
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OTpICKaHrEe HaNOOIBIETO U HAUMEH i
a 1 C€HBIIIEr0 3Ha4YCHUH YMeT cTpouTh rpaduku GyHKIHA. YMEIOT U3BJICKATh
EZIE);II):;;BHOI/I (1)yE{KHI/II/I Ha IIPOMEKYTKE 11 HEO0X0UMYIO HH(OPMALIUIO U3 YueOHO-HAyYHBIX TEKCTOB. OHM HI[3
3aJaHUI Ha O'ELICKaHI/Ie HauOOJIBIIETO U § 32n.1 Bocripustue yctHoii peuu, npobezieriie HHopMalHOHHo-
a HAHMEHBIIIEr0 3HAUCHHI HEMPEPHIBHOI (yHKIIHH Ha P. TP CMBICJIOBOTO JICKLIUH, COCTaBJICHUE KOHCIIEKTA, pa300p MpUMEpOB.
e — VI ’ VYuamuxcst AeMOHCTPHPYIOT YMEHHUE PacHIUpsTh U 0000ImaTh 13y BII
. S ——————— P ———— I[M, ;;ixll{eﬂnﬂ 10 UCCIIEIOBAHUIO (PYHKIIUH, C TIOMOIbIO POU3BOAHOM H
€ He COCTABIATh YPAaBHEHHS KacaTelnbHOM K rpaduky GyHKIHMN
, .
HauMEHBIINX 3HAYECHUM BEJIUYUH I[KI/IM TIII Brageror HaBbIKaMK caMoaHaIM3a U CAMOKOHTPOJIS. @0
, o
a KAt HA OTHMHSALIIO § 3212 i VYMeIoT HeeIenoBaTh B IPOCTEHIINX CiTyqasx QyHKIUH Ha K
MOHOTOHHOCTb, HAXO/AUTh HANOOJBLINE U HAUMEHBIINE 3HAYCHUS CII
a POIICHIG 32184 18 ONTHMISAIHIO (GyHKIMNA. YMEIOT COCTaBIISATh TEKCT HAYYHOTo CTWIA. BeicTynars ¢
peleHueM npooeMbl, ApryMEHTUPOBAHO OTBEYATh Ha BOIIPOCHI 113V PK
a KonrtponsHas padora Ne 12 «IIpumenenune TP. P gg\f:;iﬂp}::l:f o i
= €/10B
NPOU3BOIHOM JUIS OTHICKAHHS HAMOOIBILETO U § 32 KM ’ et GO o naseNE 51 IIK3
a mpomsBOMKoft A1 oL b MOHOTOHHOCTS, HAXOJIHTH HauOOJbIINE U HAUMEHBILHE 3HAYCHHS KP
CIPEPBIBHON (YHKIIAN» (yHKIMHA. — BJIaJeTh HABBIKAMH CaAMOAHAJIHM3a U CAMOKOHTPOJIS Yy
Hrorosoe nopropenne — 17 4
a | Yucnossie hyHKIHH §§ 1-3
BII
a Tpuronomerpuyeckue GyHKIUHA yUun
YO
a | Ceoiicrea Tpuronomerpuueckux pynxmmit | §§ 4-14 M
VYMmeror HCCIIEN0BaTh B HpOCTCﬁmHX ciryqasax (byHKL[l/lH Ha MOHOTOHHOCTb, (DO
Coat o N HaXOJUTh HAUOOJIbIINE U HAUMEHBIINE 3HAYCHUS QyHKIMIA.
a p (1) TP HOMETPUYECKUX Q)YHKHI/II/I 3HAIOT TPUTOHOMETpUUYECKUE (QYHKIMH, UX CBOMCTBA U IpaduKH, CI1
NEPUOANIHOCTD, OCHOBHOM TIEpUoAa. Vmeror pa6OTaTB C leCGHl/H(OM7
a T PHTOHOMETPHUYECKHE YPABHEHHUS § § 1 5_ 18 0oTOUpaTh U CTPYKTYpUPOBATH MaTepuail. OTpakeHHe B MUCbMEHHOU (opme PK
CBOUX pCHISHHﬁ, MOT'YT pacCyXaTh, BBICTYIIATh C PEHICHUEM HPO6HCMBI,
a Hpeo6pa3OBaHHe TPHTOHOMETPHYECKUX 1 I[M apryMEHTHPOBAHO OTBEYATH HA BOIPOCHI COOECEAHUKOB.
Bblpa)KeHHﬁ §§ 9_23 YMeroT npeobpa3oBbIBaTh IPOCTHIE TPUTOHOMETPHYECKHE BBIPAKCHHS; CII
peliaTh MpOCThie TPUHTOHOMETPUUECKHE YPAaBHEHHS; peLIaTh
r HapanﬂeHBHOCTB HpHMLIX TPUTOHOMETPHUYICCKHE YPAaBHECHHUS. ‘VMeroT u3BJIeKaTh HCOGXOHMMY}O
UHOOPMAIHIO U3 YIeOHO-HAYYHBIX TEKCTOB. TO
. - » 3Har0T TPHrOHOMETpUYecKHe QYHKIMH, X CBOWCTBA M rpaduKy,
apaLIeIbHOCTb MPSIMOIT U IIIOCKOCTH FnaBa 1 MEePUOUYHOCTb, OCHOBHOMN Mepro/. YMeloT paboTaTh ¢ y4eOHUKOM,
oTOupaTh 1 CTPYKTYPHPOBATE MaTepuar. OrtpaxxkeHne B NHCbMEHHO#H opme 1o
T _ CBOMX PEIICHHUH, MOTYT PacCyIaTh, BEICTYIIATh C PEIICHHEM MPOOIEMBI,
HapaﬂHeHBHOCTB IUIOCKOCTEH ynumn aApryMeHTHPOBAHO OTBEYATh HA BOIPOCHI COOECETHUKOB. 0C3 [1]0)
PT TP P MOI'yT HMCITOJIb30BATh TPOU3BOJAHYIO ISl HAXOXKACHHS HAWTYHIIETO PEIICHUS
r HepHeHﬂI/IKyHHpHOCTB Hp;{M])IX u > B IIPUKJIAJIHBIX, B TOM YUCJIE€ COLIMATIBHO — SKOHOMHUYECKUX, BaZla"laX.l)YMelOT
LI0CKOCTei rasa 2 sizlz.e[};:ylgo 000CHOBBIBATh CYKJICHHS, BOCTIPHHUMATh YCTHYIO PEUb, PK
T B JUAJIOTE.
r He HeH HK B VMenune HaXOAWThb NIPOU3BOJHYIO (pyHKHl/lH, BJIAJICHUE T€OMETPUICCKUM WA
P JUKYJISIPHOCTD IJIOCKOCTEN (usuyeckum cMbIcioM npou3BogHON. Mcnonb3yroT Uist peteHus yo
I03HABATEIIbHbIX 33124 CHIPABOYHYIO JIUTEpaTypy. BocnponsseneHue
a ¢)opMym,I w (1) (l)epeH]_[I/II)OBaHI/IH MpaBWII ¥ IPUMEPOB. MOTryT paboTaTh 10 3aJaHHOMY aJITOPHTMY.
H I3/[Ha}()T OCHOBHBIC ITOHATHA, aKCHOMBI U UX CJICACTBUA BH
aBI/IHa H MEIOT NPEACTABICHUE O TEOMETPUYCCKUX TEIaX U UX IIOBEPXHOCTAX, 00
a p pis (l)(bepeHHHpOBaHI/Iﬂ ILM N306paKEHNN IPOCTPAHCTBEHHBIX (UTIYp Ha YEPTEKE, O MPUKIIATHOM DO
_ 3HAa4YC€HUHU I'€OMETPUH, O MHOTOIPaHHUKAX.
a BI)IqHCneHHe HpngBOHHI)IX §§ 24 33 3HAIOT BO3MOKHBIE C?y‘laI/I B3aMMHOT'O PACIIOJIOXKEHUS NIPAMBIX U TUTOCKOCTEN BH
®H3quCKHU - B IIPOCTPAHCTBE; CBOMCTBA U IMIPU3HAKH ITapaJlICIIbHOCTH U
o I/INHIEIeOMeTpHLIeCKHH CMBICJI 3 NEPNECHAUKYISIPHOCTH TIPAMBIX U TUTOCKOCTEH.
a pOI/I?)BOZ[HOI/Iu pHMeHeHI/Ie HpOI/ISBOI[HOI/I H_HH qHH yMe}OTvﬂp"MeHﬂTB TIOJTYYCHHBIC 3HAHMS NPH BBITTOJTHEHUH NTPAKTHYECKUX
WCCIIeTOBaHMH (DYHKIIUI Vuororn et
. HpaBHHLHBIe wororp . 3 PT VMeroT MPOBOIUTE CAMOOIICHKY COOCTBEHHBIX JeHCTBHIA.
T'PAaHHUKHU JlaBa
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