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MHNOACHUTEJIBHAS 3AINIUCKA

Pabouas mporpamma ydebHOrOo Kypca anreOpsl U Haudan aHanmsa mius 10-11 kmacca
COCTaBJIEHA B COOTBETCTBHH C (peiepajbHBIM KOMIIOHEHTOM [ OCyZapCTBEHHOro CTaHaapra
cpenHero (mosiHOTO) 001Iero oOpa3oBaHMs HAa OCHOBE IMPOrpamMMbl 00IIe00pa3oBaTEIbHBIX
yupexaenuit: Anrebpa u Hadana aHanmmsza 10-11 kmaccsr, - M.IIpocsemenue, 2016r. Jlannas
pabouas nmporpaMma COCTaBlieHa JJisi UW3Y4YeHHs anreOpbl W Hauyal aHajau3a B
o0mieo0pa3oBaTeIbHOM Kilacce Ha 0a30BOM YPOBHE.

O01mas xapakTepucTuKa yueOHOro npeamera.

[Tpu m3yyeHnH Kypca MaTeMaTWKH Ha 0a30BOM ypPOBHE MPOJOJDKAIOTCA U TOIYYalOT
pa3BUTHE COJIepKaTENIbHbIC TUHUU: «An12edpar, « Dynkyuuy, « Ypasnenusn u nepasencmeay,
«leomempusny, «Inemenmol KOMOUHAMOPUKU, MEOPUU BEPOAMHOCHIEI, CHIAMUCMUKU U
JlocuKuy, BBOIUTCS uHus «Hauana mamemamuueckozo ananuzay.

3agaum y4eOHOrO0 nmpeamMera

B pamkax ykazaHHBIX COIep)KaTeIbHBIX JIMHUI PEHIatoTcs CASAYIOUINE 3a1a4u:

» CHCTEeMaTH3allks CBEICHHM O 4YKCIaX; H3yYCHHE HOBBIX BHJIOB YHCIIOBBIX
BbIpaXEeHU © (GOpMyJ; COBEPIICHCTBOBAHUE TMPAKTUYECKUX HABBIKOB U
BBIUMCIIUTEIILHON  KYJIBTYPhI,  PAacIIUpPEHHEe ©  COBEPIICHCTBOBAHUE
anredpandeckoro amnmapara, cHOpPMHUPOBAHHOTO B OCHOBHOH IIKOJE, U €ro
MPUMEHEHUE K PCIICHUIO0 MATEMATHYECKUX M HEMaTEeMaTHUECKHX 3a71ad;

» pacIIMpeHue W CHCTEeMaTH3alus OOLIMX CBEJACHUH O (QYHKIUSIX, MOIMOJIHCHHE
KJlacca M3y4aeMbIX (DYHKIMHA, WILTIOCTPANUsS IIMPOTHI MPUMEHEHHS (DyHKINN
JUTSL OTUCAHUS U U3YUYECHUSI PEalIbHBIX 3aBUCHMOCTEI;

» Ppa3BHUTHE MPEICTABICHUI O BEPOSTHOCTHO-CTATUCTUIECKUX 3aKOHOMEPHOCTSIX B
OKpYXKAloIlleM MHpPE, COBEPIICHCTBOBAHME WHTEIUIEKTYAIbHBIX W PEUYEBBIX
YMEHUH IyTeM OOOTalleHus] MaTeMAaTHYECKOTO SI3bIKA, PAa3BHTHUS JIOTUYECKOTO
MBIIUICHHUS.

Hean

e ¢opMupoOBaHKe TPeICTABIEHUI O MaTeMaTHKE KaK YHHUBEPCAIbHOM SI3bIKE HAYKH,
CPEICTBE MOJICIUPOBAHHUS SIBJICHUN U MPOIIECCOB, 00 MAEIX U METOaX MaTeMAaTHKH,

e pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpa)KeHMUS,
AITOPUTMUYECKONW KYIbTYphl, KPUTHUYHOCTU MBIIUICHUS HAa YypPOBHE, HEOOXOAMMOM st
oOy4eHHsT B BBICHIEH IIKOJE IO COOTBETCTBYIOUIEH CIEIHAIBHOCTH, B Oymymien
npodecCHOHaNBHOM NesTeNbHOCTH;

¢ OBJIAJICHHE MATEeMATHYECKMMH 3HAHUSAMHM M YMEHHUSIMH, HEOOXOJMMBIMU B
MOBCETHEBHON JKWU3HU, JUISI W3YYCHUS IIKOJBHBIX €CTECTBEHHOHAYUYHBIX JUCIUIUIMH Ha
0a30BOM ypOBHE, Il MOJY4YEeHUs 00pa30BaHUs B 00JacTsX, HE TPEOYIOIUX YriayOJIeHHON
MaTEeMaTHYECKOH MOJATOTOBKH;

® BOCIIMTAHME CPEJICTBAMH MAaT€MaTUKU KYJIbTYpbl JUYHOCTH: OTHOIIEHHUS K
MaTeMaTHKe KaK 4acTU OOIeYeTOBEUYeCKONW KYIbTYphl: 3HAKOMCTBO C UCTOPHUEH DPa3BUTHS
MaTEMaTHKH, SBOJIOIUEH MaTeMaTHICCKUX HJCH, MOHUMAHUS 3HAYMMOCTH MAaTeMAaTUKH TS
00I11eCTBEHHOT' O Mporpecca.

Obueyuednvie ymeHus, HAGLIKU U CROCOObL OesAmeIbHOCMU

B xone ocBoeHHs copepkaHHs MaTeMaTH4YeCKOro 00pa3oBaHUs yJallluecs: OBIAJCBAOT
pa3HOOOpa3HBIMU CITOCOOAMU JIEATELHOCTH, IPHOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

¢ TIOCTPOCHHSI U UCCIEAOBAHHUS MaTEMaTHUYECKHX MOJENel i OMHCAHUA U
pelleHrs MPUKIAIHBIX 3aa4, 3a7a4 U3 CMEKHBIX TUCIUTLINH;

¢ BBIIOJIHEHWS W CAMOCTOSITENILHOTO  COCTaBJICHUS  QJTOPHTMHUYECKHUX
MPEANMCAaHUN W WHCTPYKIIMH HA MaTEeMaTHYECKOM MaTepHualie; BBITOTHCHHS
pacyeToB MPaKTUYECKOTO XapaKTepa; UCIOIb30BaHMS MaTEMAaTHUECKUX (opMyT
U CaMOCTOSITETTLHOTO COCTaBIIeHHS (OpMyNl Ha OCHOBE OOOOIIEHHS YaCTHBIX
CIIy4aeB U HKCIIEPUMEHTA;



¢ CaMOCTOSITENbHOW paboThl € MCTOYHUKAMU uHH(pOpManMu, 0000IeHUS |
CHCTeMaTH3allui TOJTY4YCeHHOM HH(OpMaluH, WHTETPUPOBAHUS €€ B JIMYHBIHA
OTIBIT;

¢ TIIpOBEACHUS  JIOKA3aTENbHBIX PACCY)KACHUH, JIOTHYECKOTrO0  OOOCHOBAHHMS
BBIBOJIOB,  PA3JIMUCHMS JOKA3aHHBIX M  HEIOKAa3aHHBIX  YTBEPXKICHHI,
apryMEHTUPOBAHHBIX U AMOIIMOHAILHO YOSIUTEIbHBIX CYKICHU;

¢ CaMOCTOSITETIbHOM ¥ KOJUICKTHBHOM  JIESTEIBHOCTH, BKJIIOYCHUS CBOUX
PE3YNIBTaTOB B pe3yJbTaThl pabOTHl TIPYMIBI, COOTHECEHHE CBOETO MHEHUS C
MHEHHEM JPYTUX YYaCTHUKOB y4eOHOTO KOJUIEKTHBA U MHEHHEM aBTOPUTETHBIX
HCTOYHHKOB.
Mecto npeamera B deiepaibHOM 0a3MCHOM Y4eOHOM MJIaHe

Anrebpa m Havana aHanu3a u3ydaercs B 10 kimacce | moayroame-2u BHenemawo u |l
noJjiyroaue — 3 4 B HejleJI10, Bcero 85 4.;
B11 kiaacce | mosyroamne-24 BHenesio u |l moayroaue — 3 4 B Hemennio, Beero 85 u.

VYuebnas ACATCIIBHOCTE OCYHICCTBILICTCA IIPpU  HCIOJB30BaHHUU y‘lC6HO-MCTOI{I/ILIeCKOFO
KOMIIJICKTA:

1.

10.

Anrebpa u Hayana ananuza: yuyeOHuK s 10 kmacca, oOmieoOpa3oBaTeNbHBIX Y4p.:
6azoBbiii 1 ipod. ypoBHu/ C. M. Hukonbckuii, M. K. Iloranos, H. H. Pemeraukos, A.
B. lleBkun, M.: IIpocsemienue, 2016r.

Anrebpa w Havana aHanu3a: aUAakTHYeckue Mmatepuansl st 10 xmacca/ M. K.
[Toranos, A. B. llleBkun - M.; [IpocBemenue, 2008r

Anrebpa m Hayanma Matremarndeckoro anammsa.l0 xmacc. Kamra mis yuwurens./ M. K
[Toranos, A. B. IlleBkun - M.; [IpocBemenue, 2008r.

Anrebpa m Havanma MareMatudeckoro ananusa 10 kimacc. Tematudeckue Tecte/ FHO.B.
[llenenena- M.; IIpocBemnienue, 2012r.

Anrebpa u Hadana ananu3a. CoopHuk padounx mporpamm. 10-11 kmaccel. /CocTaBuTENb
T.A.bypmucrtpoBa. M.: IIpocsewmienne, 2016 rog

Buneoypoku .Anredpa 10 knacc, 2014r.

Anrebpa u Hayana aHanusa: yuyeOHMK ansi 11 kiacca, oOmieoOpa3oBaTeNbHBIX YUp.:
6a30Bb1il u ipod. ypoBuu/ C. M. Hukonsckuii, M. K. IToranos, H. H. Pemernukos, A.
B. [lleBkun, M.: IIpocsenienue, 2016r.

Anrebpa W Hauvaja aHaiu3a: JUAaKTHUeckue marepuansl ans 11 kmacca/ M. K.
[Toranos, A. B. llleBkun - M.; IIpocBemienue, 2008r

Anrebpa u Hayana matemaruueckoro ananuza.ll kmacc. Kuura nns yuurens./ M. K.
[Totanos, A. B. llleBkun - M.; IIpocemienue, 2008r.

Anrebpa u Hayana Maremarnueckoro aHanusa 11 kmacc. Temaruueckue tectsl/ FO.B.
lenenesa- M.; IIpocsemenue, 2012r.

COJAEP)KAHUE TEM YYEBHOI'O KYPCA 10 knacca.

1.

JeiicrBuTe/bHBIE YHCcaa (8 1)

[lonsitue HaTypanpHOro yucia. MHoxectBa uucen. CBONCTBA JEMCTBUTEIBHBIX UYHCEII.
[TepecranoBku. Pasmemenus. Coueranusi.

OcHnoeénasa yenv — CHUCTEMATHU3UPOBATh W3BECTHBIE M W3YUYUTh HOBBIE CBEICHHUS O
}IGI\/’ICTBI/ITGHLHBIX quciax.

3narp nonstue «llepecranoBku. Pazmemenus. Coueranusy;,

YMerb HaxoAUTh pa3HULY MEXKAY HUMH M HAYYHUThCS NPUMEHATH UX MPHU PEIICHUH
3ajJau.

2.

PauunonanbHble ypaBHeHUs U HepaBeHcTBA (124)

Panmonanbubie BeipakeHus. @opmyinsl 6MHOMa Hpl0TOHA, CyMMBI U pa3HOCTH CTETIEHEH.
PaunonaneHbie ypaBHeHus. CucTeMbl palMOHAJIbHBIX ypaBHeHUH. MeTon HMHTEpBaioB

4



pemieHus HepaBeHCTB. PanronanbHble HepaBeHeTBa. Hectporue HepaseHncTBa. Cuctemsl pa-
LAOHAJIBHBIX HEPABEHCTB.

Ocnosnasa uenv — CcHOPMHPOBATH YMEHHS pEIIaTh pAlMOHAIBHBIE YpaBHEHUS U
HEpPABEHCTBA.

3HaTh Qopmynbl OuHOMa HpI0TOHA, U pa3HOCTH CTETICHEH.

YMerh pemiath palMOHAJIbHbIE YPABHEHUS U UX CUCTEMBbI; IPUMEHSATh METOJl HHTEPBAJIOB
JUISl pELIEHMSI HECTIOKHBIX PAllMOHAJIbHBIX HEPABEHCTB U UX CUCTEM.

3.  Kopenb crenenu N ( 64)

Houstus Gpyskuuu u ee rpapuka. Oynkuus y = x". Tlonsatre xkopHs crenenu N. KopHu
YEeTHOW M HEUYETHOW cTemeHei. Apudmerndeckuii kopeHb. CBOHCTBa KOpHEH cTEmeHu .
Dyuxyusa

y="¥x.

Ocnoeénaa uenp — OCBOUTH TOHSATUS KOPHS CTEHNEHH N U apu(PMETHUYECKOro KOpPHS;
BBIpa0OTaTh yMEHUE MPe0OpPa30BhIBATH BHIPAXKECHHUSI, COACPIKAIINEe KOPHU CTEIEHH N.

3namp omnpeneneHue KOpHA #-OW CTeMeHH, NOHATHE GYHKIUMU U ee rpaduka,
apuU(PMETHIECKOTO KOPHS M-Oi CTENEHU U €ro CBOKCTBA.

Ymemsp naxoguTh 3HaueHUE KOpHS HA OCHOBE OINPEACIEHUS U CBOMCTB, BBINOJIHATH

npeoOpa3oBaHus BBIPAXKEHUMN, coieprKallle KOPHU, CTPOUTh rpaduk GyHKLUHUU y = Ux.
4,  CreneHb NOJOKUTEILHOT0 Yucaa (8 u)
[TonsTne W  cBOWCTBA CTENEHM C  palMOHAJIBbHBIM  IOKaszarenem. llpenen
IIOCJIEA0BATEIbHOCTH.
beckoneuyHo yObIBarolas reomeTpuyeckas rnporpeccus. Yucio e.
[TonsiTHe cTeneHu ¢ uppaloHaIbHBIM MoKazareneM. [lokazaTenbHast QyHKIHS .
Ocnosénaa yenv — YyCBOWUTH IIOHATHE PAllMOHAIBHOM W UPPALMOHAIBHON CTENEHEHR
MOJIOKUTEIBHOTO YHCIIA U MIOKA3aTEeIbHON ()YHKIINH.
3namp onpeneneHUE CTENEHM C JIEUCTBUTENBHBIM II0KA3aTelIeM, ONPEACIICHHUE
nokKazaTeibHOW  (QyHKIHH, (GOpMYIy CyMMBI OCCKOHEYHOM TIeOMETPHUYCCKON
IIPOTPECCUN;
ymemb HAaXOIUTh 3HAYECHHUE CTEIEHHU, YNPOUIATh BBIPAXKEHUS, COAEPKAIIME CTEIICHb,
CTPOUTH TpauK MMOKa3aTeNbHON (yHKIUH.
5. Jlorapudgmsbi (5 4)

[Tonssitue u cBoiictBa norapudmoB. Jlorapupmuueckas ¢ynkuus. JecaTuyHsiit
norapudm (pubnmxeHHble BoluucieHus ). CteneHHble QyHKINH.

OcnosHnasi yenb — OCBOUTH MOHATUS Jorapupma M Jorapupmuyeckoil (QyHKIHUH,
BbIpabOTaTh YyMEHUE NPeoOpa30BbIBATh BHIPAXKEHUS, COAEPKAILNE JIOTapU(PMBI.

3nams onpeneneHue jgorapudma, CBONCTBa;

Ymems» crpoutr rpaduk sorapupmuyeckodt  PyHKIUH, HAXOOUTh 3HAYCHUS

JOrapu(pMHUUECKUX BBIPAXKEHUH, IPUMEHSTh CBOMCTBA JIOrapu(mMoB i Ipeodpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKEHUH.
6. Iloka3aTejibHble W JorapupMuyeckue YyYpaBHeHUs] W HepaBeHCTBa(74)
[Ipocreiimine mokasaTenbHblE M JOrapu(MUUYECKHE YypaBHEHHS. Y paBHEHHS,
CBOZSLIMECS K NPOCTEHIINM 3aMEHON Heu3BecTHOro. [Ipocreiimme nmoka3areiabHble U
norapuMuueckue HepaBeHCTBA. HepaBeHcTBa, CBOASIIMECS K MPOCTEHIINM 3aMEHOM
HEU3BECTHOTO.

Ocnogénaa uenrv —  chopMHpOBaTH yMEHHME  pelIaTh  IOKa3aTelbHblE U
JorapuMUYECKUEe YpaBHEHHS U HEPABEHCTBA.

3namsp onpeneneHue JOrapupMUYECKUX M MOKA3aTeNbHBIX YpPAaBHEHUN M HEPAaBEHCTB,
IIPUEMBI PELIEHMSI IPOCTEHIINX ypaBHEHUI U HEPABEHCTB;

yMemp peniaTh nokazarelbHble U JIorapuMudeckue ypaBHEHHs] 1 HEpABEHCTBA.

7. Cunyc u kocunyc yriaa (7 v)



[Tonsatue yraa u ero mepsl. Onpenesenue cuHyca 1 KOCUHYyca yria, OCHOBHBIE (hOPMYJIIbI
JUIsl HUX. APKCHHYC U apKKOCHHYC.

Ocnoénas yenp — OCBOUTH MOHATHS CUHYCAa U KOCHUHYCA IIPOU3BOJILHOTO YIUIAa, U3YUUTh
cBolicTBa (yHKIHMHU yria: Sin @ U COS «& .

3namb OIpENEICHUE CHHYCAa, KOCMHYCA, PajJuaHa, apKCHHYyca, apKKOCHMHYCa, OCHOBHBIE
(bopMyIbl TPUTOHOMETPHH;

Ymems BbIpakaTh pasuaHHyI0 MEpy yIiia B TpaAyCHYIO U HA00OpOT, HAXOJIUTh 3HAYECHUE
CHHYCa, KOCHHYyca JI000ro yria, npeoOpa3oBbIBaTh TPUIOHOMETPUYECKHE BBIPAXKEHUS,
UCTIOJIBb3YSl OCHOBHBIE (DOPMYJIIBI, HAXOUTH 3HAYCHHUS APKCHHYCOB M apPKKOCHHYCOB.

8. TanreHc u kotaHresc yrja (4 4)

OmnpeneneHus TaHT€HCA U KOTAHTEHCA yIyla M OCHOBHBIE (POPMYJIBI i HUX. APKTaHTE€HC
U apKKOTAHT'EHC.

Ocno6nas yenrb — OCBOUTH IOHATHS TAHIE€HCA M KOTAHTE€HCA IMPOM3BOJIBHOTO YIia,
U3Y4UTh CBOWCTBA (pyHKUMHU yria: tga u Clg o .

3namp onpelieieHUe TaHI'€HCAa U KOTAHI€HCA, apKTAHT€HCa U apKKOTAHTE€HCAa; OCHOBHBIE
(bopMyIBI U HUX;

YMeTh HaXOAUTh 3HAUEHUS TAHI'€HCA U KOTAHI'€HCA JIF00Oro yria.

9. ®opmyasbl ciaoxkenus (74)

Kocunyc cymmsl (1 pa3HOCTH) ABYX yrioB. PopMyIibl 11 TOHOJHUTEIBHBIX YIJIOB.
Cunyc cymMMbl (M pa3HOCTH) ABYX yrioB. CymMMa M pa3HOCTb CUHYCOB U KOCHHYCOB.
@®opMyIibl 115 ABOMHBIX U MOJOBUHHBIX YTIJIOB.

OcHnoeénasa yenb — OCBOUTH (HDOPMYINIBI KOCHHYCA M CHHYCa CyMMBI M Pa3sHOCTH ABYX
yriaoB,  BbIpa0OTaTb  yMEHHE  BBINOJHATH  TOXJAECTBEHHbIE  NpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKCHHUH C MCIIOJIb30BAHUEM BBIBEICHHBIX (POPMYII.

3namep (GoOpMysBl CIOXKEHHs, JBOMHBIX U TIOJIOBUHHBIX YIJIOB, (OPMYJIBI CyMMBI U
Pa3HOCTH CUHYCOB U KOCUHYCOB;

Ymems npuMeHATH (QOpMYJBl TPUTOHOMETPUHU JUISL YINPOLIEHUS TPUTOHOMETPHUYECKUX
BBIPA)KCHUH U BBIYMCIICHUM .

10. Tpuronomerpuyeckue PyHKIUHM YUCIOBOT0 aprymenTa ( 54 )

Oyukimu y = Sin X,y =C0S X, y =tg X, y = ctg X.

OcHosnaa yenp — W3y4UTh CBOWCTBA OCHOBHBIX TPUTOHOMETPUYECKUX (YHKUHUH U HUX
rpauKoB.

3nams onpeneneHne TPUroHOMETPUYECKUX (QYHKIMI UX CBOMCTBA;

Ymems cTpouth rpaguku TpuroHoMeTpuueckux GyHKIuUM, [ | WpeaensaTh X Nepuo.

31. TpuronEmerpuueckue ypaBHSHUS U HecaBen-iTBa ( 546b)

[pocreiigul| Tpuronomerpuuekue yllas! enl s TpuEHHOMETpUYECHHE YPABHEHUS,
ceomammecs o nlllcreimUmiBamenon  mvM3Be)XKTHONOIO TIpHMeHeHHE OCHOBIIBIX
tpuronomarpudeckx GpopmAn ms perenllls yFiasueHwmit. OxHopoaHble ypaBHEHHUs]

Ocnosnas uenv(— [lpopmuposarh ym>Hue [0mats fpdronomerpuueckue ypakue! ust
u!Eepase/\ct a.

3HaTh (OEMyIBI KMpMeY TIpOCTeimuX ypSroHoMeTpuueckux ypasHenull, (DcrOBHFE
npYeMBbl peleHus TPUrogoMeTpu fEckux]]ypaBHeHuix;

YMeTs pemats Npoct €fIe TPUroHOMETPUYECKUE YPABHEHUS.

12. BeposiTHOCTB coObITHSI ( 44 )

[TonsiTve U CBOMCTBA BEPOSATHOCTH COOBITHUS.

Ocnoenasa yenp — OBIA/IETh KJIACCUUECKUM TOHSATHEM BEPOATHOCTU COOBITHS, U3YUUTh
€ro CBOMCTBA U HAYYUTHCS IPUMEHSTh UX IIPU PEIICHUH HECIOKHBIX 3a]1ay.

13. IloBTOpEeHMe Kypca ajaredpbl M Ha4YaJ1 MaTEeMaTHYECKOro aHaau3a (S4)

COJAEPKAHUE TEM YYEBHOI'O KYPCA 11 kaacca.
1.®ynkuun u rpapuxu(64)



Onementapuble  QyHkiuu. MccnemoBanue QyHKIui W mocTpoeHHMe HMX TrpaduKoB
aneMenTta.MccnenoBanre (QyHKUMH M TOCTPOEHHWE UX TpadUKOB 3IIEMEHTAPHBIMU
METO/IaMHU.

OcHosHnas yenwp- OBIAJIETh METOJJAMH UCCIIEA0BAHUS (QYHKIUI U IOCTPOCHUS UX I'PaUKOB.

3namp NOHATHS dJIEMEHTApHON QYHKIUHU U CYNEPHO3ULIUN PYHKIUH (CI0KHON (HYHKIIUN).

Ymems vccienoBate Bonpochl: 00 001acTu onpenesneHus U 001acTd U3MEHEeHUs: (PyHKIMH,
00 OrpaHMYeHHOCTH, YETHOCTH (WM HEYETHOCTH) W TEPHOAUYHOCTH (YHKIHH, O
IPOMEXKYTKax Bo3pacTaHus (yObIBaHMs) W 3HAKOIOCTOSIHCTBA (YHKUMH. Pe3ynbTarsl
uccineoBaHus (YHKIMHA TPUMEHATh JJsl TMOCTpOeHHs ee rpaduka. BeIIOIHATH
npeoOpa3zoBanus rpaduKoB HyHKIIHM.

2. IIpenen ¢pyHKINHU 1 HeMPepPBHIBHOCTD (5 YacoB).

[TonsTue npenena pyHkunu. OJHOCTOPOHHHE MIPEEIIbl, CBOWCTBA IIPEJIENIOB.

HenpepsiBHOCTH QyHKITHI B TOUKE, HA HHTEpBasie. HenpephIBHOCTD AJIEMEHTAPHBIX

G YHKIIHA.

OcHOBHAa4 1eJb — YCBOUTbH NMOHATHUS Npeiena QyHKIUN U HEPEPHIBHOCTU (PYHKIIUHU B

TOYKE M Ha UHTEpBAJIE.

Ha uHTYUTHBHON OCHOBE BBOAATCS MOHATHS IIpeaesa GYHKIUHU IPU X —> +o0 , X — —o,

3aTeM B TOuke. PaccMaTpuBaroTCsi OAHOCTOPOHHME MpeAEsbl U CBOMCTBA IpeenoB (yHKIMA.

BBoauTcst moHsTHE HENPEPHIBHOCTH (PYHKIIMH B TOYKE M HA HHTEpBaje. BoIsICHAIOTCS

IPOMEKYTKH HEIPEPbIBHOCTH 3JI€MEHTApHBIX (QYHKIUI.

BBopsiTcst HOHATHS HETIPEPBIBHOCTH (DYHKIIMU CTIpaBa (ClieBa) B TOUKE Xo M HENIPEPHIBHOCTH

¢bynkuuu Ha orpeske. [IpuBoauTcs Takxke onpeneneHue npeaena GyHKIUY B TOUKE «Ha

A3bIKE €—0)» U «HA A3bIKE MOCIIeA0BaTENIbHOCTE». BBOIUTCS NOHATHE pa3pbIBHON (DyHKIIMU

¥ paCCMaTPUBAIOTCS TIPUMEPHI PA3PHIBHBIX ()YHKIIHIA.

3name onpenenenue npeaena GyHKLUUU, CBOINCTBA NPEEIOB, HOHATHE HENPEPHIBHOCTH

¢GyHKIMH B TOUKE, HA HHTEpPBAJIE.

Ymemsv nHaxoquTh npenensl QyHKIUHM, BEISICHATh IPOMEXYTKU HENPEPHIBHOCTH

AIIEMEHTAPHBIX (QYHKINH.

3. O6parHnbie pynkuuu (3 yaca).

[TonsiTre o6paTHON HYHKITUH.

OcHOBHad 1eJdb — YCBOUTDH NMOHATHE (PYHKINH, OOpaTHOW K JaHHOW, M HAYUHTHCS

HaXO/UTh (PYHKIUIO, 0OpaTHYIO K JaHHOM.

CHayasia Ha IPOCTOM IIPUMEPE BBOJIUTCS NOHATHE QYHKIUU, OOpaTHOU K JaHHOW. 3aTeM

omnpenensercss GyHKLuUs, oOpaTHas K JaHHOM CTporo MOHOTOHHOU ¢yHkuuu. [IpuBoaurcs

crocob nocTpoeHus rpaduka oOpaTHON QyHKINH.

BBoauTcs noHsATHE B3aUMHO OOpaTHBIX (PYHKIMH, yCTaHABIUBAETCS CBOWCTBO Ipa)uKOB

B3alMHO OOpaTHBIX (DYHKIMH, TOCTPOEHHBIX B OJHON cucTeMe KoopauHat. Mccnenyrorest

OCHOBHBIE 00paTHbIE TPUTOHOMETPHUUYECKHE (DYHKIIMH U CTPOSATCS UX IpaUKH.

3namep onpeneneHue GyHKIMHU, 0OpaTHON K TaHHOM.

Ymems nHaxomuTh QyHKIIMIO, OOpaTHYIO K TaHHOM, CTPOUTH Ipaduk oOpaTHON QyHKIHU.

4. TlpousBoanas (8 yacos).

[Tonsitue nponsBoaHoi. IIpon3BoiHas CyMMBbI, pa3HOCTH, TPOU3BEACHUS U YACTHOTO JIBYX

¢byukuii. [IpousBoanble 31eMeHTapHbIX QyHKIMHA. [Ipon3BoHas ClI0XKHON (QYHKITUH.

OcHOBHAa4 11eJb — HAYYUTHCS HAXOJUTh MPOU3BOIHYIO JHOO0H 37eMEeHTapHON (DYHKIIHH.

CHavana BBOAMTCS HOBas omepaius: auddepeHurpoBanue (GyHKIUU U €€ pe3yiabTaT —
Npou3BOJHAS (YHKIUHU. 3aTeM BBIACHSACTCS MEXaHMYECKHMH U T'€OMETPHUYECKHIl CMBICIT
npousBogHoM. [locie yero HaxoAsATCs MPOU3BOAHBIE CYMMBbI, Pa3HOCTH, MPOU3BEACHUS,
YaCTHOTO M CYNEPIO3UIMH IBYX (DYHKIMH, a Takke MPOU3BOJHBIE BCEX IJIEMEHTAPHBIX
¢byuknuil. Jloka3piBaeTcss HENpepbIBHOCTh (YHKIUMU B TOYKE, B KOTOPOHl OHa HMeEeT
npou3BoHY0. BBogutcs noustue auddepenunana GpyHKIUU, JOKa3bIBAaeTCs TeOpeMa o




NPOM3BOIHONW OOpaTHOM (YHKIMM W HAXOAATCS TPOU3BOAHBIE i OOpaTHBIX
TPUTOHOMETPHYECKUX (DYHKIUI

3namsb ONpeIeTICHUE TPOU3BOIHOM.

Ymemp HaxX0qUTH IPOU3BOIHYIO JIIOOOH 3IEMEHTAPHON (HYHKIIHH.

5. Ilpumenenne npousBoaHoii (15 yacos).

MaxkcumMyM 1 MUHUMYM (QYHKIIUH. Y paBHEHUE KacaTeabHOU. [IpubOarmkeHHbIe BRIYHUCICHUSI.
Bospacranue u yobiBanue ¢pyHkuuii. [Ipou3BogHbIe BHICIINX OPSAAKOB. 3a1aun Ha
MakCUMyM 1 MUHUMYM. [locTpoenue rpadukoB ¢GyHKIUH ¢ TPUMEHEHHEM IIPOU3BOTHOM.
OcHOBHad 11€Jb — HAYYUTHCS NPUMEHATH IIPOU3BOIHYIO IIPU UCCIEI0BAaHUU QYHKLIUN U
pELIEHNHN IPAKTUYECKUX 3a/1a4.

CHayasa BBOASTCS MOHATHS JIOKAJIbHBIX MAKCUMYMa M MUHUMYMa (DYHKIIMH, €€ KPUTHUECKUX
TOYEK, a 3aTEM PacCMaTPUBAETCSI METOJ] HAXOXKACHUS MAKCUMyMa U MUHUMYyMa (DyHKIIMU Ha
oTpe3ke. BeiBouTCS ypaBHEHHE KacaTeabHOU K TpapuKy GYHKINHU, UCCIETYeTCs
BO3pacTaHue M yObIBaHHE (PYHKIUI C TOMOIIIBIO TPOU3BOAHBIX. PaccMarpuBaeTcst 3KCTpeMyM
(GYHKLIUU C €AMHCTBEHHON KPUTHUYECKOM TOUKOM U 33/1a4i Ha MAaKCUMYM U MUHUMYM.
[TpoBoauTCs nuccnepoBanne QyHKIHA C TTOMOIIBIO IPOU3BOIHOM, CTPOSTCA UX TPadHUKH.
Joxka3anbl Teopembl Pomis u Jlarpanxka. O6cysxaaercss BOIPOC O BBITYKJIOCTH BBEPX (WM
BHU3) rpaduka GyHKIMH, IMEIOLIEeH BTOPYIO TPOU3BOIHYIO, T. €. BOIIPOC O TEOMETPHUECKOM
CMBbICJI€ BTOPOI POU3BOIHON. BBOIUTCS MOHATHE aCUMITOTHI Tpaduka GyHKIUH.
Uccnenyercs npobHo-uHelHAs GyHKIUA. BBoasTCs moHsaTHsS popmysl U psia Teitnopa,
MOKa3bIBACTCS UX MPUMEHEHHE MTPU NPUOJINKEHHBIX BBIYUCICHUSX.

3namw onpeneneHre MakcuMyMa U MUHUMyMa (PYHKIIMM, YpaBHEHUE KacaTeJIbHOM, TOHATHS
BO3pacTaHUs U yObIBaHUS (PYHKIIHH.

Ymems Hax0UTh MAKCUMYM U MHHUMYM ()YHKIIMH, UCCIIEIOBATh BO3pPACTAHHUE U YObIBAaHHE
(GYHKLUH C TOMOIIBIO TPOU3BOIHBIX, CTPOUTH UX I'pauKU, YMETh pelaTh 3a/1aui Ha
MaKCUMyM U MUHHUMYM.

6. IlepBooOpa3Hasi u unrerpaJ (8 yacos).

[Tonsitue nepBooOpa3noii. [lnomans kpuBoauHeitHON Tpaneuuu. OnpeaeneHHbld HHTErpall.
®opmyna Hetotona — Jleitonuia. CBolicTBa onpeeeHHbIX HHTETPAJIOB.

OcHoOBHAag 11eJb — 3HaTh TAaOIUILy IEPBOOOPA3HBIX (HEOPEIEICHHBIX MHTETPAJIOB)
OCHOBHBIX (DYHKIIMH U YMETh IpUMEHATH (popmyny HetoTona — JleliOHMIa Py BBIYMCEHUT
OTpeieIEHHBIX UHTETPAJIOB U IJIoIaaen ¢uryp.

CHayasa BBOAMUTCS MOHATHE MEPBOOOPa3HOM JUIsl (QYHKIIMU, HETIPEPHIBHOI Ha MHTEpBaJIe,
3aTeM MOHITHE HEONPEAeIEHHOr0 NHTErpaia, IPUBOISTCS OCHOBHBIE CBOICTBA
HEOIpeIeNIEHHBIX HHTETPAJIOB U TabJIIa HEONPEAETICHHBIX HHTErpasioB. Onpenensercs
IIJIOIIAb KPUBOJIMHEHHOM Tpalleuy KaK MPeesl HHTETPAIIbHON CyMMBI JUIS
HeoTpuuaTenbHol ¢pyHKuIuu. OnpeneeHHbI HHTerpall TakKe BBOJUTCS Kak Mpejien
MHTETPaJIbHON CYMMBI JUIsl HETIpepbIBHOW Ha oTpe3ke pyHkuuu. [IpuBoaurcsa popmyna
HeroTona — JleitOHMIIA 1151 BBIYMCIIEHUS ONPEeNICHHBIX HHTETPaIoB.

[TpuBOaATCS CBOMCTBA ONPEEICHHBIX HHTETPAJIOB U UX IPUMEHEHNE JJIs1 BBIUNCIICHUS
wiomaaen Guryp Ha MIOCKOCTU M JUI PELIeHUs TeOMETPUUECKUX U (U3NUECKUX 3a]1ad.
3namp Tabnuily IepBOOOPa3HBIX (HEOMPEICIICHHBIX HHTETPATIOB) OCHOBHBIX (DYHKITHIA,
dopmyny Herotona — JleiiOHu1la, MOHATHE HEONPEAEIIEHHOT'O HHTErpala, ONpeesIeHHOTO
MHTETpaa

Ymemp HaxonuTe HEOIpENEICHHBIE MHTErPajbl, ONPEACIECHHBIE MHTETPAJIBL, IUIOLIAN
¢buryp Ha IIOCKOCTH.

7. PaBHOCHJILHOCTDH YpaBHeHHH 1 HepaBeHCTB (4 yaca).

PaBHOCHIIbHBIE Tpe0Opa30BaHMs YpaBHEHUN U HEPABEHCTB.

OcHOBHag 1eJb — HAYYUTHCS MPUMEHSATh PAaBHOCUIIbHbIE TPe0Opa30BaHUs IPU PEIICHUN
YpaBHEHUH U HEPABEHCTB.

CHauasa nepe4ymcisitoTcsl paBHOCHIIbHBIE TIpeoOpa3oBanus ypaBHeHuil. [loquepkuBaercs, 4To
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IPY TaKUX MpeoOpa30BaHUSIX MHOKECTBO KOPHEH MpeoOpa30BaHHOIO YPABHEHUS COBIIAIACT C
MHO>KECTBOM KOpHEH UCXOIHOTO ypaBHeHHs. PaccMaTpuBatoTcst mpuMepbl TPUMEHEHUS
TaKUX MpeoOpa3oBaHUil IPHU PEIICHUH YPAaBHEHHIA.

3areM aHAJIOTMYHBIM 00pPa30M paccMaTPUBAIOTCS PABHOCHIIbHBIE TPEOOPa30BaAHMUS
HEPABEHCTB U UX IPUMEHEHUE IIPU PEIICHUN HEPABEHCTB.

3namsb NIOHATHE PAaBHOCHIIbHBIE IPEOOPa30BaHMsI YPaBHEHUN U HEPABEHCTB.

Ymemsb npuMeHATh paBHOCUIIBHBIE TPEOOpPA30BaHNS IPU PEIICHUN YPaBHEHHUH U HEPABEHCTB.
8. YpaBuenus-cieacrus (Suacos).

ITonsiTue ypaBHEeHUsA-CieICTBUSA. Bo3BeieHIE YpAaBHEHMSI B UETHYIO CTEIIEHb.
[TorenuupoBanue gorapudmuyueckux ypaBHenuil. [IpuBeaenne mogo0HbIX YWIEHOB
ypaBHeHHst. OCBOOOX/IeHNE YpaBHEHHS OT 3HAMEHATEJIS.

OcHOBHA4 11eJb — HAYYUTHCS IPUMEHSATH MpeoOpa3zoBaHUsl, IPUBOAAIINE K YPABHEHHUIO-
CJIEJICTBUIO.

CHauaiia BBOAUTCS MOHSTUE YPAaBHEHUSI-CIICACTBHUSL, IEPEUUCIISIIOTCS TpeoOpa3oBaHus,
NPUBOAAIINE K YpaBHEHUIO-CIIEACTBHIO. [loTuepkuBaeTcs, 4To mpu TakoM croco0e pereHus
ypaBHEHHUS MIPOBEPKA KOPHEH ypaBHEHUSI-CIIE/ICTBUS SBISETCS 0053aTeIbHBIM ATAIOM
pELIEHHs HCXOTHOTO YPaBHEHHU. 3aT€M PacCMaTPUBAIOTCS MHOTOUMCIIEHHBIE IPUMEPDI
MPUMEHEHHUS KaXKIOT0 U3 3TUX MPEoOPa30BaHMIA B OT/IEIHHOCTH M HECKOJIBKUX TaKUX
peoOpa3oBaHUM.

3namps OHATHE YPaBHEHUSI-CIIEICTBUSA, TPEOOpa3OBaHusl, IPUBOIINE K YPaBHEHUIO-
CJIEJICTBUIO.

Ymemp pemiate ypaBHEHHS C IOMOIIBIO TPe0Opa30BaHUi, MPUBOASIINX K YPAaBHEHHIO-
CJIEJICTBUIO.

9. PABHOCWJILHOCTD YPABHEHHI H HEPABEHCTB cucTeMaMm (54acoB).

Pemenne ypaBHEHUN C IOMOIIBIO CUCTEM.

Perenrie HepaBeHCTB ¢ TOMOIIBIO CUCTEM.

OcHOBHAag 1€Jb — HAYYUTHCS IPUMEHSATH MEPEXO] OT ypaBHEHUS (UM HEPABEHCTBA) K
PaBHOCUIILHOM cHCTEME.

CHayaiia BBOASTCS IOHATUSL CUCTEMbI, PABHOCUJIBHOCTH CUCTEM, PABHOCUIIBHOCTH YPAaBHEHUS
(HepaBEHCTBA) CUCTEME WIIU COBOKYITHOCTH CHCTEM.

3areM NepeyuciIsioTCsl HEKOTOphIE YpaBHEHMsI (HEpaBEHCTBA) U PAaBHOCUIIBHBIE UM CHCTEMBI.
DopMyIUPYIOTCS YTBEPKACHUS O UX PABHOCUIIBHOCTH.

3namp ypaBHeHUs (HEPABEHCTBA) M PABHOCUIIBHBIE UM CUCTEMBI.

Ymemp pemiate ypaBHEHUS 1 HEPABEHCTBA C IIOMOILBIO CUCTEM.

10. PaBHOCH/ILHOCTH YPaBHEHUIi Ha MHOKecTBaXx (4 yaca).

Bo3Benenue ypaBHEHHUS B UETHYIO CTEIIEHb.

OcHOBHAd 1eJb — HAYYUTHCS IPUMEHSTH MEPEXO]] K YPAaBHEHHIO, PABHOCHJIBHOMY Ha
HEKOTOPOM MHO>KECTBE UCXOJHOMY YPABHEHHMIO.

CHayasia BBOASTCS MIOHSATHUSL PABHOCUIJIBHOCTH JIBYX YPaBHEHUN HA MHOXECTBE, OMMCHIBAIOTCS
T€ MHOYKECTBA YUCEII, HA KaXJ0M U3 KOTOPBIX MOJIy4aeTcs YpaBHEHHE, PaBHOCUIIBHOE Ha
TOM MHO’KECTBE UCXOHOMY YPaBHEHHUIO NPU BO3BEJACHUN YPABHEHUS B UYETHYIO CTEIIECHb,
IpY YMHOXXEHUH YpaBHEHHsI Ha (DyHKIIMIO, IpU JorapuGMUpOBaHUH, TIPH MTOTEHIIMPOBAHUH,
IIpU NIPUBEACHUN NTOJI0OHBIX WIEHOB YpaBHEHMsI, IPUMEHEHUH HEKOTOPBIX popmyd. J{is
KaXJI0T0 Npeodpa3oBaHusl ypaBHEHUs (OPMYIHPYIOTCS COOTBETCTBYIOILINE YTBEPIKICHHS O
PaBHOCHUJIIBHOCTHU U MPUBOJASTCS IPUMEPHI UX MPUMEHEHHUS.

3nams 0 BO3MOKHOCTH IIEPEX0/1a K YPABHEHNIO, PABHOCUJIIBHOMY Ha HEKOTOPOM MHO>KECTBE
HCXOJHOMY YpPaBHEHHIO.

Ymemp pemiate ypaBHEHMS ¢ IPUMEHEHUEM BO3BEICHNS YPABHEHHUS B YETHYIO CTETIECHbD,
YMHOXEHHS ypaBHEHUS Ha (PyHKLMIO, JorapupMUpOBaHUs, MOTEHLIUPOBAHMUS.

11. PaBHOCHJIBHOCTH HEPABEHCTB HA MHO:KecTBaXx (3uaca).

Hectporue HepaBeHcTBa.

OcHoOBHAad 1€Jb — HAYYUTHCS IPUMEHSATH MEPEXO]] K HEPABEHCTBY, PABHOCUIILHOMY Ha




HEKOTOPOM MHO>KECTBE UCXOJHOMY HEPABEHCTBY.
Jns kaxxaoro npeoOpa3oBaHusl HEpPABEHCTBA POPMYITUPYIOTCS COOTBETCTBYIOIINE
YTBEPXKIAECHUSA O PABHOCUIIBHOCTH U IIPUBOAATCS IIPUMEPEI UX IIPUMEHEHUA.
PaccmaTpuBaroTcs HecTporue HepaBeHCTBa.

3Hnamb 0 BO3MOXKHOCTH I1€PEX0/1a K HEPABEHCTBY, PABHOCUIIBHOMY Ha HEKOTOPOM MHO>KECTBE
HCXOJHOMY HEPaBEHCTBY.

Ymemp pemiate HecTporue HepaBeHCTBa € IPUMEHEHUEM PABHOCUIIbHBIX peoOpa3oBaHUil.
14. Cucrembl ypaBHeHHii ¢ HECKOJILKUMH Hen3BecTHbIMH (5 yacoB).

PaBHocunbHOCTB cucteM. Cucrema-cineacrsue. MeTo 1 3aMeHbl HEU3BECTHBIX.

OcHOBHAd 11€JIb — OCBOUTH Pa3HbIE CIIOCOOBI PEIICHUS CUCTEM YPaBHEHHI ¢
HECKOJIbBKMMHU HCU3BCCTHBIMU.

BBoasTCS MOHATHS CUCTEMBI YpaBHEHU, pABHOCUIILHOCTH CUCTEM, IPUBOJIATCS
YTBEP)KICHHSI O PAaBHOCHIIBHOCTH CHCTEM IIPH TEX WJIM UHBIX MTPeoOpa3oBaHusX,
paccMaTpUBAIOTCS OCHOBHBIE METO/IbI PELICHHS CUCTEM YpaBHEHUI: METO]] MOJCTAaHOBKH,
METOJ JTMHEHHBIX TPe0Opa30BaHU, METOJI IEPEX0/1a K CUCTEME-CIIeICTBUIO, METO]T 3aMEHBI
HEU3BECTHBIX.

3namb MOHATUS CUCTEMBI ypaBHeHHﬁ, PAaBHOCHUJIBHOCTHU CUCTECM, OCHOBHBIC MCTOAbI PCHICHHUA
CUCTEM YPaBHEHMUIi: METO/I OJICTAHOBKHU, METO TMHEHHBIX MPEOOPa30BaHUMA, METO/]
1epexo/ia K CUCTEME-CIIEICTBUIO, METO]T 3aMEHbI HEU3BECTHBIX.

Ymemp pemiate cuctemMbl ypaBHEHUN C HECKOJIBKUMHU HEU3BECTHBIMH.

IoBTopenue (14 yaco.).

[Tpu opranu3zanuu TEKyIEro 1 UTOrOBOTO MOBTOPEHHUS UCIIONB3YIOTCA 3a/laHuUs U3 pas3zena
((BallaHI/Iﬂ IJId IIOBTOPCHUA» U APYTHUC MaTCPUAJIBL.

INJJAHUPYEMBIE PE3YJIBTATHI

B pesynomame usyuenus mamemamuku Ha 6a3060M ypoeHe YUeHUK O0IHCEH

3HATH/TIOHUMATh

e 3HAUCHHWE MATEeMAaTHYECKOW HAyKH ISl PeIlIeHUs 3a7ad, BOSHUKAIOIIMX B TEOPUU U
MPAaKTUKE; IIUPOTYy U B TO K€ BpPEeMs OrPAaHUYCHHOCTh MNPUMEHEHHS] MaTeMaTHYeCKUX
METO/IOB K aHAJIM3Y U UCCIICIOBAHUIO MPOIIECCOB U SIBICHUU B IPUPO/IE U OOIIECTBE;

e 3HAUEHHWE TMPAKTUKU MW BOMNPOCOB, BO3HMKAIOIIMX B CaMOM MaTeMaTUKe s
dbopMHUpPOBaHUS U PA3BUTHUS MAaTEMaTUYECKOW HAyKH; HUCTOPUIO PA3BUTHUsI TMOHATHS YHCIIA,
YHUBEpPCAIbHBIM  XapakTep 3aKOHOB JIOTMKM MAaTE€MaTUYECKMX  pacCyKIEHUW, UX
MIPUMEHUMOCTH BO BCEX 00JIaCTSIX YEJIOBEUYECKOU NEeITeIbHOCTH;

o BEPOSITHOCTHBIN XapaKTEP pa3IMUHBIX MPOLIECCOB OKPYKAIOLIETO MHUpA.

AJITEBPA

yMeTh

® BEHITIOJIHATh apu(PMETHUUECKHE NEUCTBHS, COYETash YCTHBIE M MHChbMEHHBIC TPUEMBI,
MIPUMEHEHHUE BBIYUCIHUTENbHBIX YCTPOMCTB; HAXOJIWUTh 3HAYEHHUS KOPHS HaATypalbHOU
CTENEHU, CTEeMEeHW C pAIHOHAIBHBIM TIOKa3zareneM, Jiorapudma, HUCHIONB3YysS MpU
HEOOXOJUMOCTH BBIYMCIUTENbHBIE YCTPONUCTBA; MOJIB30BAThCA OLEHKON M MPUKUAKOW MPHU
MPaKTUYECKUX pacueTax;

e IPOBOJIUTH MO H3BECTHBIM (popMmyramM u mpaBuiamM mpeoOpazoBaHUs OYKBEHHBIX
BBIPDOKEHHUM, BKIIOYAIOIINX CTETCHH, PaauKalbl, JIOTapU(PMbI U TPUTOHOMETPUUECKHUE
byHKIUY;

e BEIYMCIIATh 3HAYECHHWS] UYWCIOBBIX M OYKBEHHBIX BBIPOKEHUM, OCYIIECTBIISSA
HE0OXOIUMBIE TIOJICTAHOBKH U MPE0Opa30BaHMUS;

¢ BLIUUCIIATH TPOU3BOJHBIC U HCpBOO6p8.3HBIe QJICMCHTAPHBIX q)YHKI_[I/II\/'I, HCIIOJIb3YA
CIIPpaBOYHBIC MAaTCPUAJIBI;
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® HCCIeNoBaTh B NPOCTEHIIMX Cly4yasX (YHKIMM HAa MOHOTOHHOCTb, HaXOIUTh
HauOoJIbIIME U HAUMEHbIINE 3HAYE€HUS (QYHKLUUH, CTPOUTh IPa)KU MHOTOWIEHOB U
OPOCTEHIIMX  palMOHAJBHBIX  (YHKIMH € HCIOJB30BaHUEM  amrapara
MaTEMaTHYECKOT 0 aHaJIN3a;

® BBIYHCIATH B MPOCTEHIINX CIyYasiX TUIOMIAAN C UCIIOIB30BaHUEM IIEPBOOOPA3HO;

HCMOJIb30BATH NMPHOOPETEHHBbIE 3HAHUS U YMEHHUSI B IPAKTHYECKOH 1eATeTbHOCTH

U TIOBCEHEBHOM KM3HM IS

e MIPAKTHYECKUX PacdeToB 1Mo (GopMysaM, BKIOYas (OPMYIIbI, COACpIKAIINE CTCIICHH,
panuKaibl, JorapuMbl ¥ TPUTOHOMETpHUYECKHE (YHKIUHU, UCIIONb3YS NPU HEOOXOIUMOCTH
CIPaBOYHBIC MATEPHAJIBI M MPOCTCHIITNE BEIUUCIUTEIILHBIC YCTPOMCTBA;

OYHKIUU U TPAOUKHU

yMeThb

e ONpEEATh 3HAUCHUE (PYHKIMH 10 3HAUYEHUIO apryMeHTa IpU Pa3JIMYHbIX CHoco0ax
3aianus QyHKIUH;

e YMETb UCCIIEA0BATh (DYHKIIUH U CTPOUTH TPAPUKH U3YIEHHBIX (DYHKITHIA;

e YMETh IpeoOpa3zoBbIBaTh rpaduku HyHKIUI

® ONHCHIBATH 10 rpaUKy U B IPOCTEHIINX CIYYasx MO GopMyIie IOBEJCHUE M CBOICTBA
byHKIM;

e pemaTh rpaduyecKu ypaBHEHHS,

HUCIIOJIb30BATh HpHOﬁpeTeHHbIe JHAHUA U yMeHI/IH B HpaKTH'leCKOﬁ

JeSITeJILHOCTH U MOBCEIHEBHOM KM3HHU IS

® OIIMCAHUA C ITIOMOIIBIO (1)YHKHHﬁ paSJH/I‘-IHI)IX 3aBI/ICI/IMOCTeI7I, HpeI[CTaBJIeHI/ISI nx
rpau4YecKu, HHTEPIPETANH IPadrKOB;

YPABHEHWSI W  HEPABEHCTBA,CUCTEMBI YPABHEHUU W
HEPABEHCTB

YMETh

® pCllaTb PaAIHUOHAJIBHBIC, IIOKA3aTCIIbBHBIC U J'IOl“apI/I(i)MI/I‘leCKI/Ie ypaBHeHI/I}I nu
HEPaBEHCTBA, IPOCTEUIINE HPPALIMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS;

® COCTaBJIATH ypaBHeHI/IH u HepaBeHCTBa I10 YCJ'IOBI/IIO 3aJa4iu,

® pelIaTh CUCTEMBI YPABHEHUI U HEPABEHCTB

e 1CII0JIb30BaTh Ul NPUOJIMKEHHOTO PEeLICHUs ypaBHEHUH U HEPaBeHCTB Tpaduyeckuii
METO/I;

HNCII0JIB30BATH npnoﬁpeTeHHme SHAHUA U yMeHI/IH B npaxnmecxoﬁ ACATECIBbHOCTH
/| HOBceI[HeBHOﬁ KU3HU JIs0:

[ ] HOCTpOGHI/IH 1 UCCIICAOBaHUA HpOCTGfII.HPIX MATCEMATHYCCKUX MO,HCHCP'I;
SJIEMEHTHI KOMBHUHATOPHKN, CTATUCTHUKHA " TEOPUU
BEPOSITHOCTEH

yMeTh

e pemiaTh NpOCTedIMe KOMOMHATOPHBIE 3alayd METOJOM Tiepebopa, a Takke ¢
HNCITOJIBb30BAHHUEM HU3BCCTHBIX (l)OpMy'J'I;

® BBIYUCIIATH B IPOCTEUIINX CITy4asiX BEPOATHOCTH COOBITHI Ha OCHOBE MOJCYEeTa Yucia
HUCXOOB;

HUCIIOJIb30BATh I[p]/lOﬁpeTeHHl)le SHAHUA U yMeHl/lﬂ B HpaKTH‘leCKOﬁ ACATECIBbHOCTH
n HOBCC}IHCBHOﬁ KU3HMU 11

e AHAJIN3a peaJ'IBHHX YHUCJIOBBIX JaHHBIX, Hpe)]CTaBJ'IeHHBIX B BHIC )II/IanaMM,
rpauKoB;

aHayM3a UH(QOpPMAaIMK CTATUCTUYECKOTO XapaKTepa.
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IIpumepHOe MJIAHMPOBaHMeE 10 ajredpe U HavajgaM aHaausa B 10 kaacce.

HasBanue pasnena v TeMsbl ypoka

Kox-Bo yacoB

I'nasa 1 Kopnu, cmenenu, nozapughmot

N
(o]

§1. JleiicTBUTE/IbHBIE YHCJIA

1.1. IlousaTHe nEeNCTBUTEILHOIO YKCIIA

1.2. MHOX€ecTBa YUCE.

1.4. Metoa MareMaTU4€CKON UHIYKIIMHI

1.4. IlepecraHoBKM

1.5. Pasmernienns

1.6. Couetanus

RlRR RN NN

§2. PanmnonajibHble YPABHEHHs M HEPaBEHCTBA

[EEN
N

2.1. PannoHanbHbI€ BBIPAKECHUS

2.2. ®opmyibl OnHOMa Hbr0TOHA, CyMMBI M pa3HOCTH CTENEHEN

2.6. PanioHanbHble ypaBHEHUS

2.7. Cuctembl palliOHAILHBIX YpaBHEHUN

2.8. Meros nHTEpBaJIOB pELICHNS] HEPABEHCTB

2.9. PanmoHanbHble HEPABEHCTBA

2.10. Hectporue HepaBeHCTBa

2.11. CucrtemMbl pallioOHaIbHBIX HEPABEHCTB

KonTponbnast padora Ne 1

§3. Kopensb crenenu n

3.1. [lonsitue pynkuuu u ee rpaduxa

3.2. Dynkuug y = x"

3.3. [loHaTue KOpHs CTENEHU N

3.4. KopHu 4eTHON M HEYETHOMU CTENeHen

3.5. ApudmeTndyeckuii KOpeHb

3.6. CBolicTBa KOpHEH CTETICHU N

§4. CTeneHb NOJ0KUTEIBLHOTO YHCJIA

4.1. Crenens C pallMOHAIbHBIM MTOKAa3aTEIEM

4.2. CBOMCTBA CTENEHU C PAllMOHAJIBLHBIM [TOKA3aTENIEM

4.3. Ilonstue peaciia nocjaea0BaTCIbHOCTH

4.5. beckoHeuHO yObIBaroIlasi FeOMETpUYECKasi IPOrpeccust

RRrRr Rk R R RR RO RINN N R R P -

4.6. Yucno e

4.7. IloHATHE CTENEHU C UppaIMOHATIbHBIM NTOKAa3aTeJIeEM

4.8. IlokazaTenpHast PyHKIUSA

KonTponbHas pabota Ne 2

§5. Jlorapugmsl

5.1. [lonsitue norapudma

5.2. CoiicTBa norapudmon

5.3. Jlorapudmuyeckast QyHKIMS

§6. Iloka3aresbHbIC U JIOTAPU(PMHUYECKHE YPABHEHUS U
HEPaBeHCTBA

Nk (N o R R ke

6.1. IIpocreiimme nokaszarenbHbIE YPaBHEHUS

[EY

6.2. Ilpocreiimue sorapudmMudeckue ypaBHeHUs

6.3. VYpaBHeHHs, CBOJfAIIMECS K TMPOCTEHIIMM  3aMEHOM
HEN3BECTHOT'O

6.4. IIpocrelimme nokaszarenbHbIC HEPABEHCTBA

6.5. [Ipocreiiimue norapudmudeckre HepaBeHCTBA
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6.6. HepaBeHcTBa, cBOAfAIIMECS K MPOCTEUIIMM  3aMEHOM
HEU3BECTHOI'O

Kontposbras padora No 3

I'naga 2 Tpuzonomempuueckue ghopmynui.
Tpuzonomempuueckue pynkyuu

§7. CuHyc 1 KOCHHYC yIJIa

7.1. I[lonarue yria

7.2. Pannannas mepa yria

7.3. OnpenienieHre cuHyca U KOCUHyca yria

7.4. OcHOBHBIE (POPMYIIBI JJIS Sin 0L U COS O

7.5. Apkcunyc

7.6. APKKOCHUHYC

§8. Tanrenc u KOTaHreHc yrJja

8.1. Onpenenenue TaHreHca U KOTAHT€HCa yria

8.2. OcHoBHBIC (hOPMYIIBI JIS
tgauctga

RRANR RN RPN

8.3. ApKTaHreHc

KonTponbhas padora Ne 4

§9. ®opmy.ibl ci10KEeHUS

9.1. Kocunyc pa3HOCTH U KOCUHYC CYMMBI JIBYX YIJIOB

RN

9.2. ®opmyIibl [AJ1s JOTOJHUTEIBHBIX YTIIOB

9.3. CuHyC CyMMBI U CHHYC Pa3HOCTH JIBYX YIJIOB

9.4. Cymma u pa3HOCTb CUHYCOB U KOCUHYCOB

9.5. ®opmyibl 1151 JBOMHBIX U MTOJIOBUHHBIX YTJIOB

9.6. Ilpon3BeieHNE CHHYCOB U KOCHHYCOB

9.7. ®opmyIibl 1J11 TAHTEHCOB

§10. Tpuronomerpuueckue GyHKIMU YMCJI0BOr0 APryMEHTAa

10.1. ®yHKumd y = sin X

10.2. ®yHKIMS Y = COS X

10.3. @yHKIMS y = tg X

10.4. ®yHkuus y = ctg x

KonrtposabHas pabora Ne 5

§11. Tpuronomerpuyeckne ypaBHeHusl 1 HePaBeHCTBA

11.1. ITpocTeiimine TPUrOHOMETPUYECKUE YPABHEHUS

11.2.  VYpaBHeHus, cBojsmMecs K NPOCTEUIIUM  3aMEHOU
HEU3BECTHOIO

RN R R R RrRrO R R R Rk~

11.3. TIpumMeHeHHEe OCHOBHBIX TPUTOHOMETPHUYECKUX (HopMys ams
peneHus: ypaBHEHUI

-

11.4. OnHOpOIHBIE YpaBHEHMS

I'naBa 3 DJjieMeHTHI TEOPUH BePOSITHOCTEMH

§12. BeposiTHOCTB cOOBITHS

12.1. IloHsiTve BEpOATHOCTH COOBITHS

12.2. CBoiicTBa BepoSATHOCTEH COOBITUI

HrTorosoe noBropenue

HToroBast kKoHTpoJIbHAs paboTa

RN N R A -

IIpumepHoe niIaHMpPoOBaHMe MO ajredpe U HavyadaM aHajau3a B 11 kiacce.
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Ne

KonuyectBo
MYHK Coaepixanue (TeMa ypoka) 4ACOB
Ta
@yHkuum u rpapuku (6 yacos).
1.1 DneMeHTapHbIe (PYHKITUH.

1.2 OO6nacTh onpeesIeHns] 1 MHOYKECTBO 3HAUCHUH (PYHKITUH.
OrpaHM4eHHOCTh (DYHKIIHH.

1.3 YeTHOCTh U HEYETHOCTh, MEPUONIHOCTD (DYHKITHA. 1

14 [TpomexxyTku Bo3pacTaHusl, yObIBaHHUs, 3HAKOTIOCTOSIHCTBA | 1
U HyJId (yHKIHU.

1.5 HccnenoBanue (GyHKIMIA U IOCTPOCHUE UX TPAYUKOB 1
3JIEMEHTAPHBIMU METOJAMH.

1.6 OcHOBHBIE CIIOCOOBI MPe0Opa3oBaHus TpaHKOB. 1

IIpenen ¢pyHknuM 1 HenpepbIBHOCTH(S4acoB)

2.1 [TonsiTre npenena QyHKIIHA. 1

2.2 OJIHOCTOPOHHUE MPEIETBI. 1

2.3 CpolicTBa nipeesioB QyHKITUH. 1

2.4 [TonsiTrie HENPEPBIBHOCTH (PYHKIIMH. 1

2.5 HenpepbIBHOCTB 2i1eMEHTapHbBIX (PYHKIINH. 1

OopatHblie pynkuuu(3yaca)

3.1 [TonsTue obpaTHOI QyHKITUH. 2
KonTposbHnas padora Nel Ha Temy «DyHKIUYU U 1
rpaduKm».

IIpousBoanas(84acon)

4.1 [TonsiTHEe TIPOM3BOIHOMN 2

4.2 [TpousBoanas cymmel. [IpousBoiHas pasHOCTH. 1

4.4 IIpounsBoanas npoussenenus. [IponsBogHas 4acTHOrO. 2

4.5 ITpon3BoJiHBIE 3JIEMEHTApHBIX (PYHKIHH. 1

4.6 ITpon3BoiHas CIOKHOU (YHKIIUH. 1
Kounrpoabnas padora Ne2 no teme «IIpousBogHas». 1

IIpumenenne npousBognoi(1S4acon)

5.1 MakcuMyM 1 MUHUMYM (QyHElIuu 2

5.2 YpaBHEHME KacaTeIbHOM . 2

5.3 [TpuOn>KeHHbIe BHIYMCIEHUS. 1

9.5 BospacTtanue u yObiBaHNE QYHKIIMH. 2

5.6 [Ipon3BOHBIE BHICHIUX MOPSIKOB . 1

5.8 OKcTpeMyM (PYHKIIMU C €IMHCTBEHHON KPUTHYECKON 2
TOYKOM.

5.9 3asiayi Ha MAKCUMYM 1 MUHUMYM. 2

5.11 [Toctpoenue rpagukoB GyHKIMIA C TPUMEHEHUEM 2
IIPOU3BOJHOM.

KonTpoubsnas pa6ora Ne3 o reme «IIpumenenue 1
IIPOM3BOTHOM.
IlepBooOpa3Hasi u uHTerpaJj(84acosn)

6.1 [TonsiTrie mepBoOOpa3HON. 2

6.3 [Tnomaap KPUBOJIMHEWHOM TPATICIIHH. 1

6.4 OnpeieneHHbI UHTErpall. 1

6.6 ®dopmyna Herotona-JleiOHuUIIA. 2

6.7 CBolicTBa ONpeAEIEHHBIX UHTETPAJIOB. 1
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Konrpoabnas padora Ne4 nHa temy «IlepBooOpasznas u 1
WHTETpaD».
PaBHOCHJILHOCTH YPABHEHHI U HepaBeHCTB(4 yaca)
7.1 PaBHOCHIIBHBIE TPEOOpa30BaHNs YPAaBHEHH. 2
7.2 PaBHOCHIIBHBIC TTPEOOpa30BaHUsI HEPABEHCTB. 2
YpaBHeHusi-cjiecTBUA.(SUaCOB)
8.1 [TonsiTHe ypaBHEHUS-CIICICTBHS. 1
8.2 Bo3Benenue ypaBHeHHS B YETHYIO CTETICHD. 2
8.3 [TorennpoBanue orapu(MUIECKUX YpaBHEHHH. 1
8.4 Hpyrue npeobpa3zoBaHus, MPUBOIAIINE K YPABHCHHUIO- 1
CJICZICTBUIO.
PaBHOCHJILHOCTH YPABHEHHH M HEPABEHCTB cucTeMaM.(54acoB)
9.1 OCHOBHBIC TTOHSITHUSI. 1
9.2 Pemenne ypaBHEHHI C TOMOIIBIO CHCTEM. 1
9.3 Pemenue ypaBHEHHUH ¢ TOMOIIBIO CHCTEM (MPOAOIKeHHE). | 1
9.5 Pemienne HepaBeHCTB € MOMOIIBIO CUCTEM. 1
9.6 Pemenre HepaBeHCTB € MOMOIINBIO CUCTEM(TTPOIOJDKEeHKE). | 1
PaBHOCHJIBHOCTH YpaBHEeHHI Ha MHOKecTBax(44aca)
10.1 OCHOBHBIE IOHSTHSL. 1
10.2 | Bo3BeneHnue ypaBHEHHUs B UETHYIO CTETICHb. 2
KonTpoubHnas pabora NeS Ha temy «Pewenue 1
YpPaBHEHUM, HEPABEHCTB C OJHOM IIEPEMEHHOMN U UX
CUCTEM.
PaBHOCHJILHOCTH HEPaBEHCTB Ha MHOKecTBax(34aca)
11.1 OCHOBHBIC TIOHSITHSI. 1
11.2 Bo3sBenenue HepaBeHCTB B YETHYIO CTETICHb. 2
CucreMbl ypaBHeHHMH ¢ HECKOJIbKIUMHU HEU3BECTHBIMU(S 4acoB)
14.1 PaBHOCUIIBHOCTB cCHCTEM. 2
14.2 Cucrema-cie/CTBUE. 1
14.3 MeTto1 3aMeHBI HEU3BECTHBIX . 2
IlosTOopenne(144acos)
[ToBTOpEeHME Kypca anreOpsl U Hadal MaTeMaTHIECKOTO 12
aHanm3zasa 10-11kmaccel.
HTorosast KoHTpObHAs paboTta Ne 8 2

15




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

KommiekT yueOHoli Mebenn:
CTOJIBI YYEHUYECKHUE
CTYJIbsSl YYEHUYECKHUE
mKad OTKPBITHIN
nikad 3aKphITHIA
mKad y3Kuid 3aKpBITHINA
JI0CKa 3€JIeHasl yYeHu4ecKas
CTOJI YYUTEIbCKUN
CTYJI YYUTEIbCKUN
CTOJI JUIsl OPI'TEXHUKHU
IJIAKATHULIBI
uHTepakTHBHas qocka Activ Board
MYJIbTHUMEIUIHBINA TpoexTop Panasonic
MOHOOJIOK Lenovo
npuntep Canon
CTEHBI-TA0JIUIIBI TIO alireOpe
CTEH/IbI-Ta0JIULIbI 110 TEOMETPUU
cTreHa-nocka «Crucrema KOOpJaAuHaT»
creny « K cnepyromemy ypoky»
JIOCKa JUIsl THCTPYMEHTOB
WHCTPYMEHTBI: JTUHEHKA, TPAHCIIOPTHUP, LIUPKYJIb, TPEYTOJIbHUK.
[TopTpersl MaTeMaTUKOB
KommuiexT Tabnui 1o anredpe u reoMeTpuu.
Harasausie nocoous:
HarypanbHble uncia 1 ux cpaBHEHUE
KBanparsl HaTypaabHBIX YHCEN
IIPOCTBIE YKCIIa
CnoxeHue ¥ BBIUUTaHUE HATYPAJIbHBIX YHUCEIl, CBOMCTBA YMHOKEHUS
OO0bIKHOBEHHAs 1po0b. CpaBHEHNE OOBIKHOBEHHBIX JAp0o0eii
CrnoxeHue ¥ BblYMTaHUE ApoOEil ¢ OIMHAKOBBIMU 3HAMEHATEISIMU
Jecstuunas ApoOb 1 AecTBUE € AECATUYHBIMU APOOSIMU
YMHOXEHUE U JCJICHUE IECATUYHBIX Tpo0ei
[TpoueHTsI
[Ixansl 1 KOOPAUHATHI
Juarpammsl u rpaduku
Pewenne ypaBaenui
Pemenue 3a1au Ha IBUKEHME
['eomerpuueckue GUTyphl: TOUKa, OTPE3OK, JIyd, IpsMas, JOMaHasl.
N3mepenns yrios. TpancnopTtup.
WHCTpyMEHTBI AJ1s1 BBIUMCICHUS U U3MEPEHUS BEJIMYMH Ha MECTHOCTHU
[Tmomaaes npsAMOyroJabHUKA. EQUHUIEI TUIOIIAIEH.
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YMK: y4ye6HuK Huxkomsckuii C.M., u ap.Anrebpa u Havama anammza 10 ki M.:
«IIpocsemenuer, 2016 r.

Huxkonbsckuit C.M., u ap.Anre6pa u Hagana ananmusa 11 k1. M.: «IIpocBemenue», 2016 r.

HNHTEpHET pecypcehbl:

1.htth://uztest.ru/ [lonroroka k TectupoBanuto EI'D mo maremarnke

2. http://www.school.edu/ru Poccutickuit o6pa3zoBaTeabHbIN MOpPTaT

3 http://www.eqe.edu/ru/ COOpHUK HOPMATHUBHBIX JOKYMEHTOB 0 ipoBeacHuu EI'D. On-naitn
03HAKOMUTEIILHBIC TECTHI IO MATEMAaTHKE

4 http://www.examen.ru/ Koinekiust 5k3aMEHOB U TECTOB 110 TOYHBIM HayKaM

5. http://www/matematika/agava.ru/ CaliT pa3HOOOpa3HbIX MATEMATHYECKUX 3a7a4 JIs
MOCTYMAIOIINX B BY3bI C PEIICHUSIMHI

6. http://school.msu.ru/ Y4eOHO-KOHCYIbTaTUBHBIA CAUT JUIsl YYAIIMXCS U MPEogaBaTeeH
CPEIHUX MIKOJ

7. h ttp://lum-rasum.ru BUICOYPOKH, IPE3CHTAIIMH 110 MATEMATUKE [T YIUTEICH U
IIKOJILHUKOB

8. http://www/mathtest.ru/ OH-J1aliH TECTBI IO Pa3HbIM pa3zesiaM MaTeMaTUKH TS
HIKOJIbHUKOB

9. http://www.uchportal.ru Yuurensckuii moprai

10. http://www.ege-study.ru/ege-materials/math.html Pemenwne 3agau EI'D mo maremaruke:
METO/JIbI U CEKPETHBIE TIPUEMBI

11. http://le-savchen.ucoz.ru Caiit yuurens matemaruku. EI'D 1o MaTemaTike OHIaiiH.
Tectsr, st noaroroBku k EI'D mo maremaTuke ¢ pelieHUsIMU U OTBETaMHU.

12. http://www.eqetrener.ru/ Bugeoypoku 1o mareMaTuke.

13. http://video-repetitor.ru/ [Toaroroeka k EI'D. Buaeopenerurop EI'D.

14. http://reshueqe.ru/ Aucranunonnas odyvaromas cuctema Jl. I'ymuna Perry ET'D
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