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IHosicHUTEABLHAA 3AIINMCKA

Pabouast mporpamma no anreOpe U HayaigaM MaTeMaThdeckoro aHanmmsza A 10 kimacca k yue6Huky A.I'. Mopakosuua («Anrebpa u
Hayasia MateMaruudeckoro aHammzay 10-11 kmaceel: YueOHUK A1 yqanmxcst 0011eo0pa3oBaTeIbHbIX YUPEKICHUH (TPOQUITbHBINA YPOBEHB).
M: Muemo3suHa, 2013.) cocTaBiaeHa Ha OCHOBE:

1. ®enepanbHbii KOMIOHEHT ['OCymapCTBEHHOro cCTaHAapTa CpeaHero oobimiero oOpazoBaHusi mo mateMatuke / COOpHUK
HOPMAaTHUBHBIX TOKyMeHTOB. Matematuka / coct. D.J1. Inenpos, A.I'. ApkaaseB. — 2-¢ uza. crepeorurt. — M.: [lpoda, 2008. —
128 c.

2. IlpumepHasi mporpaMma OCHOBHOI'O OOIIET0 00pa30BaHMs M0 MaTeMAaTUKE, peKOMEH/1I0BaHHass MUHUCTEPCTBOM 00pa3oBaHus
1 Hayku P® / COopHUK HOPpMATUBHBIX T0KyMeHTOB. MaTemaTtuka / ABT.-cocT. .W. 3ybapeBa, A.I'. Mopakosud. M.: Muemo31Ha
2011.).

3. ABrtopckas mnporpamma: Ilporpammbel. Martematuka. 5 — 6 kiaccel. Anrebpa 7 — 9 kiaccel. AnreOpa u Havana
MareMmatudeckoro ananuza. 10 — 11 kmaccer / aBT.- coct. M.W. 3ybapesa, A.I'. MopakoBuy. — 2-¢ u31., UCIP. U JOI. — M.:
MmuemosuHna, 2009. — 63 c.

JlanHast paboyas mporpaMmMa MOJHOCTBIO OTpaXkaeT MPOGUIIbHBINA YPOBEHB MOATOTOBKHM IIKOJILHUKOB IO pasjiesiaM rporpaMMel. OHa

KOHKPETU3UPYET cozieprkaHre 00pa30BaTelIbHOTO CTAHAApTA U IaeT MPUMEPHOE pacrpeiesieHne y4eOHbIX 4acoB TI0 pa3/ieniaM Kypca.

OO01asi xapakTepucTHKa y4eOHOr0 MaTepuaia

[pn u3ydeHnn Kypca MaTeMaTUKi Ha 0a30BOM YPOBHE TMPOJOIDKAIOTCS M TIOMYYaIOT Pa3BUTHE CONIEPXKATENNbHbIE JIMHUK «AJreOpay,
«DyHKIMIY», «YpaBHEHUs U HEPABESHCTBA», BBOAUTCS JIMHUS «Hadana MaTeMaTHueckoro aHam3ay.

B pamMkax yka3aHHBIX cOIEpKaTeIbHbIX JIMHANA PELIAIOTCS CIIETYIOIINE 3aXA4H:

— CHCTeMaTH3alisl CBEJICHWM O YHCiIaX, W3ydeHHe HOBBIX BHUIOB YHCIIOBBIX BBIPRKEHHWH U (OPMYIN, COBEpPIIICHCTBOBAHHUE
NPAKTUYECKUX HABBIKOB M BBIYMCIUTEIBHON KYJBTYphl, PACIIMPEHHE U COBEPILECHCTBOBAHWE AreOpalyecKoro ammapara,
c(OpPMHUPOBAHHOTO B OCHOBHOM IIIKOJIE, 1 €r0 MPUMEHEHNE K PEIICHUI0 MATEMAaTHIECKUX 1 HEMAaTEMaTHYECKIX 331249,

— pacimpeHre W CUCTeMaTh3amys OOIMMX CBEACHW O (DYHKIMSAX, TIOMOJNHEHHE KJacca M3ydaeMbIX (DYHKIIMH, WIDTFOCTpAIUs
IMPOTHI MPUMEHEHUSI (DYHKIUIA 17151 OTTMCAHUSI U U3yUYEHUSI PEAIbHBIX 3aBUCIMOCTEH;

— PpacIIMpeHHe W CHCTeMaTu3alys OOIIMX CBelIeHUM O (DPYHKUMSIX, MOMOJMHEHHE Klacca M3ydaeMbIX (DYHKIUM, WILTHOCTPALS
IMPOTHI MPUMEHEHUSI (DYHKIMIA 17151 OTTMCAHUSI U U3yUYEHUSI PEATbHBIX 3aBUCIMOCTEH;



— pa3BUTHE MPEACTABICHUIN O BEPOITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX B OKPYKAIOIIIEM MUPE, COBEPIIICHCTBOBAHNE
— UHTEIUICKTYAILHBIX ¥ PEYEBBIX YMEHUM ITyTeM O0OTaIlIEHHsI MATEMAaTHUIECKOTO SI3bIKA U PA3BUTHS JIOTHYECKOTO MBIIILICHUS
esn 00yueHust

— @OpMHUpOBaHUE MPEACTABICHNN O MAaTEMAaTWKE KaK YHHBEPCAJIBHOM SI3bIKE HAYKH, CPEACTBE MOJECIMPOBAHUS SIBICHUN U
IPOLIECCOB, 00 UAEAX U METOAAX MAaTEMATUKY;

— PazButue I0rM4ecKoro MbIIIeHHs, POCTPAHCTBEHHOTO BOOOPAXKEHUS, AT OPUTMHYECKON KyJIBTYpBI, KPUTUYHOCTH
MBIIUICHUS Ha YPOBHE, HEOOXOIMMOM JUIsi OOyUYEHHs B BBICILIEH IIKOJIE [0 COOTBETCTBYIOIIEH CHEMAIBLHOCTH, B Oymayllen
po(heCCUOHATBHOM AESTENbHOCTH;

— OBJIaJICHHE MAaTEMAaTUYECKUMU 3HAHUSIMUA U YMEHHUSIMH, HEOOXOIMMBIMHU B TIOBCETHEBHOM YKU3HH, a TaKKe Uil U3Yy4EHUS
IIKOJIbHBIX €CTeCTBEHHOHAYUHBIX JTUCIMIUTAH Ha 0a30BOM ypOBHE, IS TIOMyYeHUsT 00pa30BaHuUs B 00JIACTSIX, HE TPEOYIOIINX
YIITyOJICHHOM MaTeMaTHUYECKOM TIOATOTOBKHY;

— BOCIIMTaHUC CPCACTBAMUH MATCMATHUKH KYJIBTYPBI JIMUHOCTU (OTHOHI@HI/IG: K MAaTCMAaTHKC KdK K 4YaCTH O6Hl€‘{€HOB€‘{€CKOﬁ
KYJIbTYpPbI, 3HAKOMCTBO C HCTOpHGﬁ Pa3BUTUA MATCMATUKU, 3BOJII'OLIPI€I>1 MaTCMaTHYCCKHUX H,Heﬁ, IIOHMMaHHUEC 3HAYMMOCTH
MaTCMaTHUKH 1JI1 O6I[I€CTB€HHOPO HpOTpGCC&).

Mecrto npeamera

Ha wm3yuenne mpemmera orBomurcst 4 yaca B Hezlenmro, utoro 136 yacoB 3a y4eOHbIM roa. [IpemycMoTpensl 8 TemaTnueckux
KOHTPOJIbHBIX pa0oT U 1 uTorosasi.

KomuectBo yacoB Ha 1 yeTBepTh: 32
KomuuectBo yacoB Ha 2 yeTBepTh: 32
KomnuectBo yacos Ha 3 yeTBepTh: 40
KomuecTtBo yacoB Ha 4 yeTBepTh: 32

TpeOoBaHUS K YPOBHIO MNOATOTOBKH YUAIIIMXCS
B pe3yJjabTraTe U3YYCHUA MAaTCMATUKHU Ha l'lpO(l)l/I.]]bHOM YPOBHE YYCHHUK NO/IZKCH 3HATH/TIOHUMATD:




3HAYCHUE MaTEMATHUYECKOW HAYKH JUI PEIICHHs 3ajad, BO3HHUKAIONIMX B TEOPUM WM TMPAKTHKE; IUPOTY U B TO K& BpPEMS
OTPaHUYCHHOCTh TIPUMEHEHHSI MATEMaTUYECKHX METOJOB K aHAIM3Y M HCCICIOBAHUIO TPOIECCOB W SIBICHUN B TPUPOIC U
oO1ecTne;

3HAYCHUE TMPAKTUKHA W BOMPOCOB, BO3HUKAIOIIMX B CAMOW MaTeMaTHKe Ui ()OPMUPOBAHMS W PA3BUTHS MaTEMaTHUCCKOW HAYKH;
WCTOPHUIO Pa3BUTHS ITOHATHS YHCIIA, CO3AHUS MAaTEMATHUECKOTO aHAJIN3a,

YHUBEPCATBHBIN XapaKTep 3aKOHOB JIOTMKH MAaTEeMaTUYECKUX PACCYKACHHH, MX MPUMEHUMOCTh BO BCEX OOJACTSIX UYEJIOBEUCCKOU
JIESITENLHOCTH,

BCPOSITHOCTHBIN XapaKTep pa3iIMYHbIX MPOIIECCOB OKPYKAOIIET0 MUPA;

POJIb AKCHOMATHKHU B MATEMATHKE; BO3MOYKHOCTh TIOCTPOCHHSI MATEMaTHUECKUAX TEOPUI Ha aKCHOMATHYECKON OCHOBE.

Tema: Yucnosvie u dykeennwie svipasricenusn. Hauana mamemamuuecxkozo ananusza.

Yyanmiics 101KeH yMeTh:

® BBITIOJIHATH apU(HMETUICCKUE JISHCTBUS, COUETasl YCTHBIC U MMMCbMEHHBIC MPUEMBI, PUMEHEHUE BBIYMCIIUTEIIBHBIX YCTPOMCTB,;
HAXOJUTh 3HAUCHWE KOPHS HATYpaIbHOW CTEMEHH, WCIONb3yS TpU HEOOXOJMMOCTH BBIYHCIHMTEIBLHBIC YCTPOWCTBA;
NOJIb30BAaThCA OLICHKOM M TPUKUIKOM IMPHU MPAKTUYECKHX pacy€rax; BBIIONHATH ACWUCTBUS C KOMIUIEKCHBIMHM YHCJIAMM,
NIOJIB30BAaThCA TEOMETPUUYECKON MHTEPIIPETAMEN KOMIUIEKCHBIX YMCEJ, B MPOCTEHIIMX CIIy4asX HaXOAUThb KOMIUIEKCHBIC
KOPHH YpaBHEHUM C JIEHCTBUTEIBHBIMU KO PUITIEHTAMU.

NPOBOAUTH TIO W3BECTHBHIM (OpMyllaM U TpaBWiaM TpeoOpa3oBaHUsi OYKBEHHBIX BBIPAKEHHN, BKIIOYAIONIUX CTENEHH U

TPUTOHOMETpHUECKUe (PyHKINY,

BBIYMCIISITH 3HAYCHUSI YUCIIOBBIX M OYKBEHHBIX BBIPAKEHHIA, OCYIIIECTBIISIS] HEOOXOIMMBIE TTOJICTAHOBKY U MPE0Opa30BAHUSI.
Hcnonb3oBaTh NpuoOpeTéHHbIE 3HAHUSA M YMEHHUSI B PAKTHYECKOM AeSITeJIbHOCTH Y IMOBCEHEBHOM KU3HM LISl PELICHUS
MPUKIIATHBIX 337124, B TOM YHUCJIE COIMATbHO-DKOHOMHYECKUX U (DM3MYECKHX — HA HauOOJbIlIee W HAUMEHBINICE 3HAUYCHHUS, Ha
HAXOXKICHUE CKOPOCTU U YCKOPEHHSL.

Tema: Ypasnenus u nepaserncmea
Yyammiics 101KeH yMeTh:

peLIaTh TPUTOHOMETPUUYECKUE YPABHEHUSI U IX CUCTEMBI,

COCTABJISITh YPABHEHUSI ¥ HEPABEHCTBA 10 YCIIOBUIO 33/1a4U;

MCTIOJB30BAaTh ML TIPHOJIVKEHHOTO PEIICHNs yPaBHEHHI U HEPABEHCTB rpa)ymIecKuii METO/T,

n300pakaTh HA KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA PELICHUM POCTEUIIIUX YPABHEHUH U UX CHCTEM.

Hcnoab3oBaTs NpuoOpeTéHHbIC 3HAHMA W YMEHHMS B NPAKTHYECKON /JEATEJIbHOCTH U IOBCEJHEBHOM KU3HU ISl
MOCTPOEHUS M UCCIIEIOBAHMS POCTEUIINX MATEMATUIECKUX MOIETICH.



Tema: @yuxkyuu u cpaguru
Yyaumiics 10/12KeH yMeTh:
OIpeNeIIATh 3HaUeHUe (DYHKIIMH 10 3HAUEHHUIO apryMEeHTa P Pa3IMYHbIX CIIOCO0aX 3aJaHusl (PyHKLIUM;
CTPOUTH IPaMKU U3YUEHHBIX (PYHKIIUIL;
OIUCBIBATh MO TpauKy U B MPOCTEUIINX CITydasix Mo (GopMyIie MOBEIEHUE U CBOMCTBA (DYHKIMH, HAXOAUTH MO TpaduKy HYHKIMU
HaWOOJIbILIEE M HAMMEHBIIEE 3HAUCHUS
pelIaTh ypaBHEHHs1, POCTEHIIINE CUCTEMbI YpaBHEHHUH, UCIIONIB3Ysl CBOMCTBA (DYHKLIMI U MX rpa(UKOB.
Hcnonb30BaTh NPHOOPETéHHbIE 3HAHUSI U YMEHHUS B MPAKTHYECKOI eSITeJIbHOCTH U MOBCETHEBHOM "KU3HU /I OIMCAHUS
C TIOMOIIBIO (PYHKIMIA Pa3IMYHBIX 3aBUCUMOCTEN, TIPEeICTaBICHHS X TpaUuecKy, U HHTEpIpeTaly IpaduKoB.
Tema: Inemenmuvt KOMOUHAMOPUKU
Yyanmiics 101KeH yMeTh:
pelaTh MpoCTerIMe KOMOMHATOPHBIE 33/Ia4l METOAOM Mepedopa, a TAKKE C UCTIONB30BAHMEM U3BECTHBIX (POPMYII, TPEYrOIbHHUKA
[Nackans; BerauchsTh kodhdurmenTs! 6rHoMa HetoToHa 1o hopmyrie 1 ¢ ucnosb30BaHueM TpeyronbHuka [lackans
UCTIONB30BaTh MPUOOPETCHHBIE 3HAHUS M YMEHUS B MPAKTUYECKOM AESTEIHHOCTH U TIOBCEAHEBHOM KHM3HU JJISI:
aHaJIM3a PeaTbHBIX YUCIIOBBIX TAHHBIX, IPE/ICTABJICHHBIX B BUJIE AUarpamMM, TpahuKoB.
Oo0mey4eOHbIe yMeHHs1, HABBIKH U CIIOCO0bI IeSITe/IbHOCTH
B xone u3ydeHus: MaTeMaTuKH, yJalmecs MpoIoJbKaroT OBIIA/ICHHUE Pa3HOOOPa3HbIMU CIIOCOOAMU JIEATEIbHOCTH, IPHOOPETAIOT 1
COBEPIICHCTBYIOT OIIBIT:
— TIPOBENICHUS JIOKA3aTENIbHBIX PACCYXKIECHHUM, JIOTMYECKOro OOOCHOBAHUSI BBIBOJIOB, HCIIONB30BAHUSI PA3JIMUYHBIX S3BIKOB
MaTeMaTUKH JJIs1 WUTFOCTPALH, MHTEPIIPETALH, apTYMEHTALIMK U I0KA3aTeIbCTBA;
— pelIeHUs] IIMPOKOro Kiacca 33aad U3 Pa3IMYHbIX Pa3[esioB Kypca; MOMCKOBOM M TBOPYECKOW NESATENBHOCTU IMPU PELICHUN
3a/1a4 MOBBIILIEHHOH CJIOKHOCTH M HETHUIIOBBIX 33/1ay;
— IUTAHUPOBAHUSI W OCYIIECTBICHUS AITOPUTMUYECKOM JEATEIBHOCTU: BBIIOJHEHHS M CaMOCTOSTEIBHOIO COCTABIICHUS
AITOPUTMHUYECKUX MPENNMCAHMI W MHCTPYKIMII Ha MaTreMaTH4eCKOM MaTepualie; HCIOJIB30BaHUS W CaMOCTOSATEIBHOIO
cocTaBieHus] (OpMys Ha OCHOBE OOOOIIECHMSI YAaCTHBIX CIy4aeB W PE3YJIbTAaTOB HKCIEPUMEHTA; BBINOIHEHHS PacueToOB
MPAKTUYECKOTO XapaKTePa;
— MOCTPOEHUS U MCCIIEIOBAHNSI MATEMATHUECKUX MOJIENIEH /ISl OIMCAHKS M PEILCHUs IPUKIAIHBIX 33/1a4, 33/1a4 U3 CMEXHBIX
JICITATUTIH ¥ PEATHHON JKU3HU; TIPOBEPKH U OIICHKH PE3yJIbTaTOB CBOSH PadOThI, COOTHECEHHS MX C TTOCTABICHHOW 3a1auei, ¢
JIMYHBIM >KU3HEHHBIM OIBITOM;
— CaMOCTOSITENILHOU pabOThI ¢ UICTOYHUKAMU MH(POpMAIIUK, aHAII3a, 0000IIEHUS ¥ CUCTEMATU3allMK MTOTYyYeHHON HH(pOpMAIHH,
WHTETPUPOBAHUS €€ B JIMYHBIN OITBIT.



Conep:kanmne y4eOHOro npeamera

Tema 1. JleiictButenbHbIe uncia (12 yacoB)

Tema 2. Uucnossie ¢pyHKIuu. (8 yacos)

Tema. 3. Tpuronomerpuueckue GpyHkimu. (24 gaca)

Tema. 4. Tpuronomerpudeckue ypaHeHus. (10 gacos)

Tema 5. [IpeoOpa3zoBaHuEe TPUTOHOMETPUUYECKHUX BhIpAKEHUM. (22 yaca)

Tewma. 6. [IpousBognas. [IpumMenenue npou3BoiHOM. (28 yacoB)

Tema. 7. Kommiekcusie uncna. (10 yacoB)

Tema 8. KomOuHaropuka 1 BEpOSATHOCTh. (8 4acoB)

Tewma 9. IloBTopenue. (8 4acon)

Jleiicmeumenvuvie uucna. Hatypanbupie u 1enble uucna. Jlenumocts uymcen. OcHOBHas Teopema apupMETUKH
HaTypalbHBIX Yucell. PalmoHanbHble, UppalMOHANIbHBIC, IEWCTBUTENbHBIC YMCia, YUCIOBas npsiMas. YuciIoBble HEPAaBEHCTBA.
AxcroMaTuka AeCTBUTENbHBIX Ynicend. Moylb NeHCTBUTEIBLHOTO Yncia. MeTol MaTeMaTn4ecKoil HHAYKITHH.

Yucnosvie pynxkyuu. Oyukiuu. O61acTh onpeaeseHrus U MHOKeCTBO 3HaueHui. ['paduk Qynkiuu. [loctpoenue rpagukos
GyHKIUHN, 3aIaHHBIX pa3IMYHBIMU crioco0amu. CBOMCTBA (PYHKIIMI: MOHOTOHHOCTb, Y€THOCTh U HEYETHOCTD, MEPUOJAUYHOCTD,
OTpaHUYeHHOCTh. [IpoMexyTku Bo3pacTaHusi M YyObIBaHUSA, HaWOOJbIIEE W HAaUMEHbIEEe 3HAYECHMs, TOYKH DKCTpeMyma
(JloKaTpHOTO MaKCUMyMa U MUHUMYMa, Tpaduueckas uarepnperanus). [Ipumepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEN B PEAIbHBIX
nporeccax u sBieHusx. [IpeoOpa3zoBanus rpaduKoB: MapaieIbHbI MEPEHOC, CUMMETPHSI OTHOCUTENIBHO OCe KOOpAMHAT U
CUMMETpPHSI OTHOCHUTEJIBHO Hayala KOOPAWHAT, CHMMETPHS OTHOCUTENIBHO NPSAMONW Y = X, pacTsDKEHHE U CKaThe BAOJIb OCEd

KOOpJIUHAT.

Tpuconomempuueckue @ynkyuu. 3HAKOMCTBO C MOJAEIAMU «4UCIIOBasi OKPYKHOCTbY» W «UnCIioBasi OKPYKHOCTb Ha KOOPAMHATHOM
IocKocTy. CHHYC U KOCHHYC KaK KOOPIAMHATBHI TOUKH YHCIOBOM OKPY)KHOCTH. TaHTE€HC M KOTaHreHC. TpuroHomeTprdeckre (yHKIIUN
YHCIIOBOTO apryMEHTA U CBSI3M MEXKIy HUMH. TpuroHoMeTpudeckre (GyHKIMU YIIIOBOTO apryMeHTa, pajuanHas Mepa yrina. OyHkimm y =
sin(x), y = cos(X), ux cBoiicTa u rpaduku. @opmyibl npuseaeHus. [lepronuaHocts GyHKIWMHA y = sin(x), y = cos(x). Cxatue u pacTsbKeHue
rpadukoB ¢ynkmmii. ['paduk rapmonmdeckoro konebanms. OyHkmmy y = tg(x), y= ctg(x), ux cBoiictBa u rpaduku. [lapamienbHbrit
MEPEHOC, CUMMETPHSI OTHOCUTEIBHO OCEH KOOPAMHAT U CUMMETPHSI OTHOCUTEIHHO Hauaia KOOPIUHAT, CHMMETPUSI OTHOCUTEIHHO MPSIMOi
V=X.

Tpuconomempuueckue ypaenenus. llepBoe TpeACTaBICHUWE O PEUICHUM TPUTOHOMETPUYECKUX YPAaBHEHWI W HEPABEHCTB.
APKKOCHHYC U pellieHHE YPaBHEHUS COS(X) = a. APKCHUHYC U PElICHUE ypaBHEHHS SIN(X) = a. APKTAaHT€HC U pellieHHEe YpaBHEHUs tg(X) = a.
APpKKOTaHTE€HC U pelleHUe ypaBHEeHus ctg(x) = a. PerieHne TpUroHOMETPUUYECKUX YpaBHEHHII METOJIOM BBE/ICHHMS HOBOM MEPEMEHHOM.
OnHOpOAHBIE TPUTOHOMETPUYECKUE YPABHEHUSI.



Ilpeobpaszosanue mpuconomempuueckux eviparicenuit. CUHyC 1 KOCUHYC CYMMbI U Pa3HOCTH apryMEHTOB. TaHI€HC CyMMBI H
pa3HOCTU apryMeHToB. DOpMyJTbl JBOMHOTO apryMeHTa, (popMyJibl MOHMKEHUs! creneHd. PopMyIibl MOJOBUHHOIO yria. IIpeoOpazoBanus
CYMM TPUTOHOMETPHYECKHX (DYHKIMI B MPOU3BEICHUE M MPOM3BEACHHSA B CyMMy. BbIpaskeHWe TPUTOHOMETPHUYECKUX (DYHKLMIA uepes
TAHT'€HC TIOJIOBUHHOTO aprymenTa. [IpeoOpa3oBanue BbipakeHus A sin(x) + B cos(x) k Beipakenuto Buma Csin(x+t). [IpeoOpazoBanust
IIPOCTEHIIINX TPUTOHOMETPUUECKUX BBIPAKCHUM.

Ilpouszsoonas. YucroBbie TOCIIENOBATEILHOCTH (OIpEACICHUE, apaMeTphl, cBoMcTBa). [loHATHE Tpenena noceoBaTeIbHOCTH (Ha
HaIJISTHO-UHTYUTUBHOM ypoBHE). CyIliecTBoBaHHME Mpezeia MOHOTOHHOM OrpaHWYEHHOW TMOCIENOBATENIbHOCTH (IPOCTEHILNE CITydan
BBIYHCIICHUS MPEJEIIOB MOCIEA0BATENBHOCTH: JUIMHA OKPY>KHOCTH M IUIOLIA[b Kpyra Kak IMpeaesbl MMOCIEA0BATEIbHOCTEN; BBIYUCICHHUE
CyMMbI OECKOHEYHOM reomeTpuyecko mporpeccuu). Ilpenen dyHkimm Ha OGeckoHEYHOCTHM W B Touke. [loHsATHE O HEempepbIBHOCTH
¢ynkuun. Ilpupamienve aprymenta, npupaiieHue QyHkuuyd. OnpenesieHne MpOU3BOAHON, €€ TeOMETPUUYECKUM U (PU3NYECKUN CMBICIL.
AJITOPUTM OTBICKaHUS MPOU3BOHON. Bhrumncienne nponsBoaHbIX. GopMysibl U npaBuiia U QepeHIpoBaHys. Y paBHEHHE KacaTeIbHOM K
rpaduky byukimn. [IponsBomHbie 00paTHOW (YHKIMH W KOMITO3UIIMK JaHHOM (YHKIMM C JIMHeWHOH. [IprMeHeHue npon3BOIHOM ISt
uccrnenoBanust GyHkumit. [loctpoenne rpadukoB dyHkimil. [IprMeHeHre nMpou3BOIHON Uit OThICKAHUSI HaUOOJBIINX M HAMMEHBIIINX
3HaueHUM BennvuH. lIpyuMepbl MCoNb30BaHUsI NMPOW3BOJHOM JUISl HAXOXKIECHHS HAWIYYIIEro PEUICHUS B IMPUKIAJHBIX, B TOM YHUCIE
COIMAITLHO-KOHOMUYECKHUX, 3a1a4. HaxokaeHnne ckopocTu [yist poriecca, 3a1aHHOTO (hOpMyJIoi Wil TpaduKoM.

Komnnexcnwie uucna.
KoMmmnekcHble 4Yucina u apudmeTHdyeckue omnepanuu Haja HUMH. KOMIIJIEKCHbIE 4YHClia W KOOPAMHATHAS TIIIOCKOCTD.
Tpuronomerpuueckas ¢opMa 3amucu KOMIUIEKCHOro uucia. KoMiiekcHble yucia W KBaJpaTHble ypaBHeHHs. BosBenenwue
KOMIUIEKCHOTO YKClia B CTENeHb. 3BiIeueHne KBaApaTHOTO U KyOMYEeCKOT0 KOPHS M3 KOMITJIEKCHOTO YHCIIA.
Komounamopuka u eepoamuocme.
[IpaBunio ymuoxxenus. IlepecranoBku u ¢akTopuanbl. Beibop Heckombkux dieMeHTOB. CodeTaHUs M pa3MelleHus. buHom
Herorona. CiyvaitHble COOBITUSI U UX BEPOSTHOCTH.



TemaTuyeckoe IVIAHUPOBAHME.

Ne Tema pasaesa, ypoka

n/n

DJIeMeHTHI CO/lep:KaHus YPOKa

TpedoBanus K ypoBHI0 noAroroBku odydaomuxcs (OYYH u 3YHub)

1 uemeepmy (32 uaca)

JeiicrBuTebHbIE ynciaa. (12
4acoB)

Konmponvnas paboma Nel
«/leiicmeumenbHble UUCIA)»

OcHoOBHAA 1IeJb:

— ¢opMHpOBaHUE MIPEACTABICHHUH O 1IEJIOCTHOCTH U HEMPEPHIBHOCTH Kypca anreOphl;
— OBJIaJICHUE YMEHUEM 000O0IICHHS M CHCTEeMaTH3alliy 3HAHUH YJaIuXcs 1Mo TeME;
— pa3BUTHE JIOTUYECKOTO MaTEMATHYE€CKOTO MBIIUICHUS U MHTYUIIMH B 00JaCTH MaTEMAaTHKH.
3uarb:_Harypaneusie u nensie yncna. HOK u HO/JI uncen. [Ipusnaku nenumMoctu. ParnonansHbIe ynca.
HppannonanbHbie yncna. JleicTBUTENIbHBIE YHCIIa, CBOMCTBA YMCIOBBIX HEPABEHCTB. [loHATHE MOAYIIA.
YMeTb: BBINONHATH apuMeTHyecKue [eHCTBUS, cOYeTas YCTHblE W MHCbMEHHbIE TNPUEMBI, NPUMEHEHUE
BBIYMCIIUTENIBHBIX YCTPOUCTB
OYVYH:
OueHuBaTh NPABUIIBHOCTD BBINIOJIHEHUS ACHCTBUS HA YPOBHE aJICKBaTHOM CaMOOLICHKHU.
- BHOCHTH HE0OX0IMMBbIE KOPPEKTUBHI B ICUCTBUE MIOCTIE €T0 3aBEPLICHUS Ha OCHOBE y4€Ta XapakTepa
C/IETIaHHBIX OLITNOOK.
- OCy11ecTBIATh UTOTOBBIM U MOIIArOBBIN KOHTPOJIb 10 PE3YJIBTATY.
- YUuThIBaTh MPABUIIO B MJIAHUPOBAHUHU M KOHTPOJIE CIIOCO0a pelieHHs.
- Crpouthb peueBoe BbICKa3bIBaHHE B YCTHOM U MHCbMEHHOH (opme.
- IIpoBoauTh cpaBHEHHUE U KJIACCU(PUKALIUIO 110 33JAHHBIM KPUTEPHUSIM.
- OpueHTHpOBaThCS HAa pa3HOOOpa3ue Croco0OB pelIeHus 3a1au.
- KoHTponupoBaTh AeicTBUS apTHEPA. Y UUTHIBATH PA3HbIE MHEHHUSI, CTPEMUTHCSA K COTPYIHUYECTBY.
- ApryMEHTUPOBAHO OTBEYATh Ha MOCTABJICHHBIE BOIIPOCHI.
- O6001IaTh ¥ CHUCTEMATU3UPOBATh 3HAHUS IO OCHOBHBIM TeéMaM MaTeMaTHKH 9 kiacca.
- [IpenBueTh BO3MOXKHBIE TIOCIIEICTBUSI CBOUX JACHCTBUM.
- Brnagets HaBbIKaMu pacmpesienieHus: CBoei paboThl.
- OlleHUBaTh YPOBEHb BJIAJICHUSI MATEPUATIOM.
- Jlenatb 0co3HaHHBIN BBIOOP GOPM CBOECH NESATENHHOCTH




YucaoBbie pyHKINU
(8 yacoB)

Koumponvnan paooma Ne2 no
meme: «Qucnosvie hynkyuu)

OcHOBHA 1eJIb:

- q)OpMI/IpOBaHI/Ie HpeI[CTaBJ'ICHI/Iﬁ 0 OCJIOCTHOCTU U HEHPCPBIBHOCTH KYypCa aﬂre6pm;

— OBJIAJICHHUEC YMCHHUEM O606III€HI/I$1 Hn CUCTCMaTHU3alluH 3HAaHUK yJalumxcs 1o TeMe;

— Pa3BUTHUE JIOTUYCCKOI' 0O MaTEMATUYCCKOT'O MBIIIIJICHUSA U UHTYUIIUU B 00J1aCTH MaTEMAaTHKH.

3uats: [loHstre GYHKINU U Ipyrue GyHKINOHAIBHBIE TEPMUHOJIOTHH, OTIPE/ICIICHNE OOpaTHON (PYHKITUH.
YMmers: - MPaBHIBHO YHOTPEOIATh (YHKINOHAIBHYIO TEPMUHOJIOTHIO, TOHUMATh €€ B TEKCTE, B PEUH YUUTES, B
(hopMyIHpOBKE 3a/1a4; HAXOAUTh 3HAUYCHUS (PYHKIIUH, 3aJaHHBIX (OPMYIIOH, TAOIUIEH, TPaUKOM U pelIaTh
00paTHYIO 3a/1auy; BBIMOJIHATH MpeoOpa3zoBaHUs rpapUKOB; UCCIEN0BATh PYHKIHMIO HA MOHOTOHHOCTb, Ha
OTPaHUYEHHOCTb, HAa YETHOCTb; HAXOUTh HaUOOJIbIIIee U HAUMEHbIIIEe 3HAUYEHUSI PYHKIIH; CTPOUTD
nepuoauveckre (PyHKIMN; HaXOAUTh 00paTHYIO (DYHKIMIO U CTPOUTH €€ rpaduk.

OYYH:
OHeHl/IBaTB MPaBUJIBHOCTH BBIIIOJIHCHU A JIGfICTBHS[ Ha YpOBHC aHeKBaTHOfI CaMOOIICHKH.
- BHOCHTH HE0OXOAMMBIE KOPPEKTHUBHI B JCHCTBHUE MOCIIE €0 3aBEPIICHUS Ha OCHOBE yuéTa XapaKkTepa CleaHHbIX ONIMOOK.
- OcymIecTBIATH UTOTOBBIN 1 TIOIIATOBBIN KOHTPOJb 110 PE3yIbTaTy.
- YuuThIBaTH MPaBWIIO B IJIAHUPOBAHUN U KOHTPOJIE CI0c00a PEIIeHNS.
- CrpouTth peueBoe BhICKa3bIBaHNE B YCTHOM M MMMCEMEHHOM (opMme.
- IIpoBomuTh cpaBHEHHE U KIACCH(DPHUKAIMIO MO 3aJaHHBIM KPUTEPHSIM.
- OpueHTHPOBAThCS Ha pa3HOOOpa3ue CII0COO0B PEIICHUs 3a1a.
- KonTponupoBath eiicTBUS MapTHEPA. Y UUTHIBATh pa3HbIe MHEHUS, CTPEMUTBHCS K COTPYIHUYECTBY.
- ApryMeHTHpPOBaHO OTBEYATh Ha ITOCTABJIEHHBIE BOITPOCHI.
- O000MmIaTh ¥ CHCTEMAaTH3NPOBATh 3HAHMS [T0 OCHOBHBIM TEMaM MaTEeMaTHKH 9 Kiacca.
- IIpenBuaeTs BOBMOXKHBIE MTOCTEACTBUS CBOUX JCUCTBUMA.

- Biamers HaBBIKaMH pacHpeneNIeHHus CBOeH paOOTHI.
- OueHNBaTh ypOBEHb BIIaJICHUS MAaTEPUATIOM.
- JlenmaTe oco3HaHHBII BEIOOP POPM CBOEH ESITETHHOCTH

Tpuzonomempuueckue
¢ynuxyuu (24 uaca)

OcHoBHas LeJIb!
— (hopMupOBaHNE TPEACTABICHUNA O YHCIOBOW OKPY)KHOCTH, O YHCIOBOH OKPYKHOCTH Ha KOOPIWHATHOHN IUIOCKOCTH; O
TPUTOHOMETPHYECKOH (pyHKIMK

- (bOpMI/IPOBaHI/Ie YMGHHf/'I HaXOAUTh 3HAYUYCHHUC CHUHYCA, KOCHMHYCA, TAHI'CHCA W KOTAHI'CHCAa Ha YU CIIOBOU OKPYXHOCTH;
pa60TaTB C YCPTCIKHBIMH NMHCTPYMCHTAMU

— OBJIQJICHUC YMCHHUCM IIPUMCHATHL TPUTOHOMCTPUUCCKUC q)YHKL[I/II/I YHCJIOBOIO aprymeHra Iipu npe06pa30BaHH${x
TPUTOHOMCTPUICCKUX BLIpa)KeHHﬁ;

- pa3BUTHE CIIOCOOHOCTEN apryMEeHTHPOBATH, 10Ka3bIBaTh, TBOPYECKUX CIIOCOOHOCTEH B IOCTPOCHUH I'PapUKOB (QYHKIUH
y=mf(x), y = f(kx), y = f(x) + k, y=f(x+K), y= -f(X), 3nas y=f(x).

— OBJIAJICHHE HaBBIKAMH U YMEHHUSIMH NIOCTPOCHUS rpadukoB QyHKIMHA y = SIN X, Y = COS X,

y=1gx,y=clgx




- pa3BHUTHE
3HaTh TPUTOHOMETPHUECKYIO DYHKIHIO Y=SIiN X, Y=COS X , y=tg X, Yy=Ctg cnocod nocrpoeHus rpaduka, crocoost
npeoOpaszoBanus rpaduka; HopMyiy rapMOHUYECKIX KOJICOaHHH.

Ymers:

— OOBSICHUTH N3YyYEHHBIE TIOIOKEHHS HA CAMOCTOSTENHLHO MOI00paHHBIX KOHKPETHBIX PUMepax;

— CoBepuaTh peoOpazoBanus rpaduka QyHKINH.

3HaTh, KaK MOXXHO Ha €AMHUYHONW OKPYXHOCTH OINpPEIETUTh MECTOMONIOKEHHE TOUYKH, COOTBETCTBYIONIEH YTy MOBOPOTA,
KaK ONpeIeIUTh KOOPIMHATHI TOUEK YHCIIOBOW OKPYKHOCTH, TIOHSTHS CHHYCa, KOCHHYCa TIPOU3BOJILHOTO yIJIa; paJuaHHYIO
MEpY yrjia, HOHATHUA TAaHI'CHCA, KOTAHTCHCA ITPOMU3BOJILHOIO yIjia; pallaHHYIO MEPY yIJia; KaK BbIYUCIIATE 3HAYCHUA CUHYCA,
KOCHHYyCa, TaHI'eHCa, KOTaHTeHCa, TPajyCHOM W pajMaHHOW Mepbl Yrila, UCIONb3ys TaONUYHbIe 3HA4YeHUs; (DOPMYIbI
nepeBojia rpagycHON Mephl B paJMaHHYI0 MEpY H Ha00OpOT.

YmMerh:

- HaXOJIUTh HA YMCIIOBOH OKPYXHOCTH TOYKY, COOTBETCTBYIONIYIO IAHHOMY YHUCITY.
— COCTaBIIATH TAONHITY JUIsl TOUEK YHCIOBOM OKPYXHOCTH M UX KOOPJHMHAT;
— II0 KoopAuHaTaM HaXOAUTh TOYKY 17 (0 (0):10)7% OKPYXHOCTHU X KOOPAUHATHI 11O TOYKE YHCIIOBOM OKPYXHOCTH,

— BBIYHCJIATh CUHYC, KOCUHYC 4YHUCJia,

— BBIBOJINTH HEKOTOPBIE CBOMCTBA CHHYCA, KOCHHYCA;

— HCIIONTb30BATh YHCIOBYIO OKPYXKHOCTB, OINPEAENSATh CHHYC, KOCHHYC, TAHTEHC, KOTAaHT€HC NPOH3BOJIBLHOTO yriia B

paJluaHHOM U rpaJyCHON Mepax;

— BBIYHCIISITh TAHT'€HC, KOTAHTEHC YHCIIa;

— BBIBOJINTH HEKOTOPBIE CBOWMCTBA TAaHTE€HCA, KOTAHTCHCA,;

- opmy puBenEeHUS.

— COBepIIaTh TPe0oOpa3OBaHMSI TPOCTHIX TPUTOHOMETPUYECKUX BBIPAKEHH, 3HAas OCHOBHBIE TPHUTOHOMETPHYECKHE

TOXKIECTBA;

— YIPOIIATEH BBIPAKEHUS, HCIIONB3Ys] OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKAECTBA U (DOPMYITBI IPUBEACHNUS;

— JIOKa3bIBATh TOXKAECTBA;

— IPUMEHSTD 3HAHUS JJIS PEIICHUS IPAKTHYECKIX 3a]1ad.

OYYH:

- OTpaxaTh B MUCBMEHHOU (pOpME Pe3yIbTaThl CBOSH NEATETHHOCTH.

TOIOMPaTh apTYMEHTHI JIJISl OTBETA Ha MTOCTaBJICHHBIH BOIIPOC, MOJB30BATHCS MATEMATHUECKUMH CIIPAaBOYHUKAMH,
(hopMynamu, 3arvCHIBATh TIIABHOE, IPUBOIUTH IPUMEPHI, TIepelaBaTh HHPOPMAIIHIO CXKATO, TTOTHO, BEIOOPOYHO, paboTaTh
I10 33/IaHHOMY aJITOPUTMY, apTYMEHTHPOBAThH OTBET WJIH OIINOKY.




2 yemeepmo (32 uaca)

Konumponvnaa paooma Ne3
«Tpuzonomempuuecxkue

dynkyuuy.

TpuroHomMerpuueckKme
ypaBHeHus (10 yacos)

OcHOBHAaf 1IeJIb.
— (hoopMuUpOBaHNE TPENCTABICHH O pENIEHHH TPUTOHOMETPUYECKHX YpaBHEHHW HAa YHCIOBOW OKPYKHOCTH, 00

apKKOCHHYCE, apKCHHYCE, apKTaHTCHCE, aPKKOTaHI'CHCE;
— OBJIAJICHHE YMECHUEM PELICHUS! TPUTOHOMETPHUECKUX YPaBHEHUM METOIOM BBEIEHHsI HOBOW IEPEMEHHOMH, pa3ioXKeHUEM

Ha MHOKUTENH, IPUMEHEHUS TPUTOHOMETPUIECKUX (HOpMYIT;
— OBJIaJICHUE YMEHHEM PELICHUS] OHOPOJHBIX yPaBHEHHI;
— pacmupeHue u 00001IeHNe CBEAEHUH 0 BUJaX TPUTOHOMETPHYECKUX YPaBHEHU;
- pa3BUTHE HH(POPMALTMOHHO-CMBICTIOBOTO aHAJIM3a IPOYNTAHHOTO TEKCTa.
3HaTh 0 MPOCTEHIINX METO/IaX PELICHUS] TPUTOHOMETPHUYECKUX YPaBHEHHM, TPUMEHSS (OPMYJIbI IIEPUOJIOB; OTpeieliCHHE
apKKOCHHYCa; OlpelielieHne apKCUHYCa; ONpe/elieHne apKTaHreHca, apKKOTaHTeHCa; BUAbl ypaBHEHHUI, CIOCOOBI U METOIbI
peLIeHn TPUTOHOMETPUUECKUX YPaBHEHUH; CIOCOOBI M METO/IbI IPUMEHEHUS] TPUTOHOMETPUYECKUX (GOpMYIT IpU

PCHICHUAX TPUTOHOMCTPHUICCKUX ypaBHeHPIfI.




Konmponvnas pavoma Ned no
meme «Tpuzonomempuueckue
YDagHeHUAN.

YmMmern:

— pelaTh MPOCTEHINNE TPUTOHOMETPHUYECKIE YPaBHEHHUS Cos X = @, Sin X = a, tg X = a, ctg X = a mo popmyam;
— pelaTh TPUTOHOMETPUUECKUE YPABHEHHUSI METOJIOM 3aMEHBI IIEPEMEHHON, Pa3JIOKEHUEM Ha MHOKUTENH;

— pelaTth OpocTelne OAHOPOAHBIE TPUTOHOMETPUUECKHUE YPABHEHHUS;

— pelaTth 0o aJropuTMy OJIHOPOJHbIE TPUTOHOMETPUUECKUE YPaBHEHNUS;

— BUJIETh HECKOJIBKO PEIICHUI OHOM 3aJauH;

— TPHUMEHSATH OOIIUE MPUEMbI PEIIICHUS YPaBHECHU;

— HCIOJIb30BAaTh HECKOJIBKO IPUEMOB IIPU PELIEHUN YPABHEHUI;

— CaMOCTOSATEIBHO BHIOPATh METOJ PEIICHUS.

OYYVYH:

— apryMeHTHPOBAHO OTBEYATH HA MOCTABJICHHBIC BOIPOCHI, OCMBICIIUTh OIIUOKH U YCTPAHUTD UX;

- TPOBOJUTH OCMBICIIEHHBIN aHAII3, COOCTABIISATh U pacCy IaTh;

- paccyx1ath U 000011aTh, MOAOMPATH APIYMEHTHI, COOTBETCTBYIOIIHME PEIICHUIO;

- M3BJIEKATh HEOOXOIMMYIO HH(POPMAIIHIO U3 yueOHO-HAYYHBIX TEKCTOB, HAXOAUTh U MCIIOJIb30BATh HH(POPMAILIUIO;
- mepenaBaTh WHGOPMAIUIO CKATO, TIOITHO, BEIOOPOTHO;

— OTpaxaTtb B IMCbMCHHOM BUJIC CBOU PCIICHUSA,

— paboTaTh ¢ y4eOHHKOM, CTPYKTYPHO OTOMpATh MaTepHa,

— 00OCHOBBIBATH CYXKJICHUS, TPUBOJIUTH JIOKA3aTENHCTBA, IIPHUMEPHI;

- u3narath HH(OpMaIHo, 000CHOBBIBAsI CBOI COOCTBEHHBIHN IMOIXO/1 U TIPH3HABATH PABO HA HHOE MHEHUE.

Ilpeoobpaszosanue
mMPUZOHOMEMPUYECKUX
sviparxcenus (22 uaca)

OcHoBHAas 1eJb.

— (hopMHUpOBaHUE MPEACTABICHUI O (opMysIax CHHYyCa, KOCHHYCa, TAHI'€HCA, CYMMbl U Pa3HOCTH apryMEHTOB, (HhOPMYJIbI
JBOMHOTO apryMeHTa, (OpMYIIbl MOJOBHHHOIO apryMmMeHTa, (pOpMynbl MOHWKEHHS CTEIEeHH, MPeoOpa3oBaHUS CYMMBI
TPUTOHOMETPHYECKUX (PYHKIIUN B IPOU3BEICHUE;

— OBJIaJICHHE YMEHUEM PUMEHEHHS dTHX (HOPMYIT;

— pacmmpeHne U 0000IeH e CBEIEHUH O MPeo0pa3oBaHUN TPUTOHOMETPUUICCKUX BHIPAKEHUH C IPUMEHEHHEM Pa3THIHBIX
dopmy;

— pa3BuTHE HH()OPMAITMOHHO-CMBICTIOBOTO aHAN3a IPOYNTAHHOTO TEKCTA;

— (hopMupOBaHNE YMEHHI ITOIE30BATHCS MATEMATHIECKUM CIIPABOYHHUKOM.

3HaTh QOpPMYIBI CHHYCa, KOCHHYCa CYMMBI yTIIOB; (DOpPMYIBI CHHYCA, KOCHHYCa Pa3HOCTH YTIIOB; POPMYIIbI TAaHTeHCA

CYMMBI, Pa3HOCTH YTIIOB; ()OPMYIIBI IBOMHOTO apryMeHTa CHHYca, KOCHHYCa U TaHTeHCa; (POPMYIIBI IOHVKEHUS CTEISHH

CHHYCa, KOCHHYCa U TaHTeHca; (hOpMyIIbl TpeoOpa3oBaHe CyMM TPUTOHOMETPHYECKUX (PYHKIIMH B pOU3BENEeHUE CUHYCA,

KOCHHYCa; METO/IbI Pe00pa30BaHUs TPUTOHOMETPUIECKUX BBIPAKEHHUHN, TIPUMEHSSI pa3INdHbIe ()OPMYITHI.

YMmerh:

— TpeoOpa3oBhIBATH MPOCTEHIIINE BEIPAXKEHHUS, UCIIOIB3YsI OCHOBHBIC TPUTOHOMETPUYECKUE TOKIESCTBA U
TPUTOHOMETPUYECKHE (hOPMYJIBL;

— TpHUMEHATH (GOPMYIIBI ISl YIPOIIEHUS BBIPAKCHUN;

— CBOOOJTHO ITOJIL30BATHCS 3HAHKSMHE O MPEOOPA30BAaHUU TPUTOHOMETPUYECKUX BHIPAKEHUH, TPUMEHSS Pa3InYHbIC
dhopmyIbL;




— peuath TPUTOHOMETPUYECKUE YPABHEHNUS;

- IPOBOJIUTH JI0KA3aTeIbCTBA, aHAIN3 IAHHOTO 33JaHUSL.

OYYH:
— HCIONB30BaTh ISl PEIICHHUS 33/1a4 CIPABOYHYIO JINTEPATYPY, U3BJICKATh HEOOXOAUMYIO HH(POPMAIIHIO U3 y4eOHO-

Hay4YHBIX TCKCTOB,

— 00OCHOBBIBATh CYXKICHUS, JaBaTh ONPECICHUS, TIPUBOAUTH JOKA3aTEIbCTRA;
— OCYLIECTBJISTh IIPOBEPKY BBIBOJOB, IIOJIOKEHUN;
— CaMOCTOSITENTLHO BHIOPATh METO/ MPEe0oOpa3OBaHHS;
— BOCIPOU3BOOUTH ITpaBUJIa;

riepeaBaTh HHPOPMAIIHIO CKATO, TIOJTHO, BEIOOPOYHO;
BJIAACTh HABBIKaMM KOHTPOJIA U OLICHKHN cBOEH JACATCIBHOCTH.

BBIACIATD U 3alIUCBIBATH INIAaBHOC, IPUBOAUTD IIPUMCEPDLI;
- U3J1araTtb I/IH(l)OpMaHI/IIO, Pa3bACHAA 3HAYCHUE U CMBICIT TCOPUH.

3 uemeepmo (40 uacos)

Koumponvnaa paooma Ne5 no
meme: «llpeoopazosanue
MPU2OHOMEMPUYECKUX
8bIPAICEHUIL)

Ilpouseoonasa. Ilpumenenue
npou3eoonoi. (28 uacoes)

OcHoBHas LeJIb!

— (hopMupoBaHue yMEeHHUI IPUMEHEHNS TPABUII IPOU3BOIHBIX U (YOPMYJI IPOU3BOAHBIX;

— (hopMupoOBaHUe NpeICTABJEHHS O IIOHIATUY Npenena QyHKuuu.

— OBJIAJleHMe YMeHHeM HCCIIe0BaHNs (YHKLUUH C MOMOLIbIO IPOM3BOAHON, COCTABISITh ypaBHEHUE KacaTEIbHOM K
rpaduky GyHKIHH;

- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH B MMOCTPOCHUH TPaduKOB PYHKITHH.

3HaTb GopMyily onpenesneHus Ipou3BOIHOM, hopMynbl nuddepeHInpoBaHus, IPaBUila CyMMbI, IPOU3BENEHUS, YaCTHOTO;

(hopmynsl quddepeHITupPOBaHS CIIOXKHON (DYHKITUH; TEOMETPUIECKAN CMBICI IIPOU3BOTHON depe3 PopMyIbl; (HH3UIeCKHid

CMBICJT IPOU3BOIHON uepe3 hopMyibl; GpopMysisl nuddepeHInpOBaHNS, IPaBHia CyMMBI, IPOU3BEAEHUS, YACTHOI'O;

¢dbopmynel quddepeHpoBaHus CIOKHOW GyHKINH; (HOPMYITY YpaBHEHHS KAacaTebHOM; OINpEeIeseHus: BO3pacTaromas 1

yObIBaromias (yHKUINS Ha IPOMEXKYTKE, MOHOTOHHOCTb, TOYKH SKCTPEMYMa, aJITOPUTM UCCe0oBaHus (GYHKIMN Ha

MOHOTOHHOCTb M 3KCTPEMYMBI; aJITOPUTM HAXOXKJEHHE HaWOOJIBIIEro 1 HAaUMEHBILIEro 3HaYeHNH HeNpephIBHOW (QYHKLINU

Ha POMEKYTKE.

Ymers:

— OOBSICHUTH N3yUYEHHBIE TIONOKEHUS;

— Ilpumensts popmynsl tuddepeHInpOBaHHS TPU BEIYHACIEHIH TPOU3BOIHOM.




Konmponvnas pavoma Neb no
meme «Onpedenenue
NPOU3GOOHOIL U €€ GbIYUCTEHUAN.

Koumponvnasa paooma Ne7
«lIpumenenue npou3eo0HoI»

— HaxoauTe npon3BOIHBIE OCHOBHBIX 3JIEMEHTApHBIX (QYHKINH;

— Bbluncnars ckopocTs U3MEHEHHsI (PYHKINUU B TOUKE;

— HaxoauTe npon3BOIHBIE OCHOBHBIX 3JIEMEHTApHBIX (YHKINH;

— Bpluncnars ckopocTh U3MeHeHUsI PYHKINU B TOUKE;

— Haxoauts yrnoBoii ko3 uimeHT kacatensHON, TAHTEHC yIJia HAKJIOHA KacaTelbHO;

— Pematp TekcTOBBIE 3a/1a4H, CBSI3aHHBIE C TEOMETPUIECKUM CMBICIIOM ITPOM3BOIHOI;

— HaxoauTs MrHOBEHHYIO CKOPOCTB, YCKOPEHUE JBUKEHHS TOYKH 10 3aKOHY;

— Pemath TekcTOBBIE 3a/1a4H, CBSA3aHHBIE C (PU3MUYECKUM CMBICIIOM IIPOU3BOIHO

— CocTaBnsTh ypaBHEHHE KacaTeIbHOH K rpadUKy GYHKINH 110 aITOPUTMY;

— HccnenoBath npocreiimue GyHKIMKA HA MOHOTOHHOCTD U Ha DKCTPEMYMBI;

— JleMOHCTpHPOBATH TEOPETUUECKUE U IPAKTHUECKHE 3HAHUS IO MCCIIE0BAaHUIO (DYHKIUH C TIOMOIIBIO IPOU3BOTHOH.

— CrpouTth rpaduku npocTedmx QyHKINNT;

— HccnenoBaTh B MpOCTEHIINX Clydasix (YHKIIMA HA MOHOTOHHOCTh, HAXO/IUTh HanOOJIbIlIee U HAUMEHbIIIee 3HAUCHHUS
(yHKIHH;

OYVYH:

— Pa3BepHYTO 00OCHOBBIBATH CYXKJICHUS, ApTyMEHTHPOBAHO PACCyKIaTh, 0000IIAaTh.

— TlepenaBath uHPOPMAIIHIIO CKATO, TIOJTHO, BEIOOPOYHO.

— IIpoBoauTH CaMOOIIEHKY COOCTBEHHBIX JACHCTBHI.

- OTpaxkaTh B TUCEMEHHOM (hOpMeE CBOU PEIICHHUSI, PACCYKICHUS.

KoMniekcHbIe yncJia.
(10 yacoB)

Koumponvnasa paooma Ne8
«Komnnexcuwvie uucnay.

3HaTh Olpe/esieHHe KOMIUIEKCHOTO YHCIIa.

YMeTb BBINOJHATH ACHCTBHSI C KOMIJICKCHBIMH YHCJIAMH, ITOJIB30BAaThCSI TEOMETPUIECKOW HHTEPIIPETAIIUEH
KOMIUIEKCHBIX YHCEJ, B MIPOCTEUIIINX CIIy4asiX HaXOJIUTh KOMIUJIEKCHbIE KOPHH YPaBHEHHI C
JIEHCTBUTEIILHBIMH KOA(DDUITMCHTAMH.

KomOunaTopuka u
BEPOSATHOCTD. (8 uacos)

YMmerhb peuiaTtb KOM6I/IHaTOpHI>IC 3aJa4u HYTCM CUCTEMATHYHOI'O nepe6opa BO3MOJXHBIX BApUAHTOB, @ TAK¥KE C
HCITOJIb30BAHUCM IIpaBUJIa YMHOXKCHUSA; HAXOJUThb YaCTOTY CO6I>ITI/I$I, HCIIOJIb3YA COOCTBEHHBIC Ha6J'IIOI[eHI/IH u
TOTOBBIC CTATUCTUYCCKUC JAHHBIC; HAXOANUTb BEPOATHOCTHU CJ'Iy‘IElfIHI:IX COOBITHI B HpOCTeI\/'IIJ_II/IX ClIyvasx.

OYYH:

— AprymMeHTHUpPOBAaTh PalMOHAILHBIN CIIOCO0 pEIlCHMS,

— H3Biekath HEOOX0 UMY HHPOPMAIIHIO U3 YIEOHBIX TEKCTOB;

— TIpoBoauTh HHGOPMATMOHHO-CMBICIIOBOH aHAIN3 TPOYUTAHHOTO TEKCTa, BHIWICHSTH TJIAaBHOE.




Pa3BepHyTO 000CHOBBIBATH CYXKICHUS, apI'YMEHTHPOBAHO pacCyXaaTh, 000011aTh.

PaboTaTh 10 3aJaHHOMY aJTOPUTMY;

IlepenaBats HHGOPMALHIO CKATO, MOJIHO, BEIOOPOUHO.

[IpoBOANTHE CaMOOIIEHKY COOCTBEHHBIX ACHCTBUM.
OTtpaxkaTh B TUCbMEHHON (JOpME CBOU PEIICHUS, PACCYKICHHUS.

Oobo01maruiee NOBTOPEHNE YMertb paboTaTh C JEHCTBUTEILHBIMU U KOMIUIEKCHBIMHU YHCIIAMHU.
(12 yacoB)
NmeTh HaBbIKH B mocTpoeHnn rpaduka Gyakiun y=mf(x) u y=f(RX), ucnonssys rpadpuk dpyaxuun y=F(X).

HIMeTh HaBBIKH CXeMaTHYECKH M300pakaTh rpaduku GyHkimii; Haxoauth D(Y) u E(Y), IpoMeXyTKH BO3pacTaHHs
¥ yObIBaHWMsI, 3HAKOTIOCTOSIHCTBA, HYJIM (DYHKIIUH, BBITIOJIHATH IPEoOpa3oBaHus TpagKOB. YMETh HaXOIUTh
IIPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHU C TIOMOIIBIO MTPOU3BOIHOM, IPUMEHSTh aITOPUTM UCCIICTOBAHUS
HETPEPHIBHON (QYHKIIMK HAa MOHOTOHHOCTbD U 3KCTPEMYMBI

T'ooosasn konmponvnasa paooma






