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IHosicHuTeALHAA 3aIIUCKA.

PaGouas mporpamma o marematuke 1 10 kmacca coctaBieHa B COOTBETCTBHH ¢ DesiepaibHBIM
rOCyapCTBEHHBIM 00pa30BaTENIbHBIM CTAHAPTOM CPEITHET0 O0IIero 00pa3oBaHusl, yTBEPKIEHHBIM
[Tpukazom Muno6puayku PO ot 17 mas 2012 roga Ne 413 (¢ u3MEHEHHSIMU U TOTIOJIHCHUSIMU ), HA
OCHOBE, aBTOPCKOH mporpammbl «Maremarrka: aaredpa u Hadasia MaTeMaTHIeCKOTO aHan3a,
reometpusi 10-11 xknace» nox penakiuen T.A.bypmuctposa, M.: «IIpocsemienue», 2016r., 2018
PaGouas mporpamma KOHKPETH3HPYET COAEpIKAaHUE MPEAMETHBIX TEM 00pa30BaTeILHOTO CTaHAApTa,
na€T pacnpezesieHue y4eOHbIX YacoB IO pa3zesiaM U TeMaM.

Copep:xxanue o0y4eHnust

1. deaumoctsb uncen [lonstue nenmumoctu. JlenumMocTs CyMMBI U TIpou3BeAeHus. [lenenue ¢
octatkoM. [Tpusnaku nenumoctu. CpaBHeHus. Pemenne ypaBHeHUH B LiebIX yuciax. OcHOBHasI neJib
— O3HAKOMHUTH C METO/IAMH PEIICHUS 3a7a4 TEOPUHU YUCEIl, CBA3aHHBIX C TOHATUEM ACIUMOCTU. B
JTAHHOM TeMe pacCMaTPUBAIOTCSI OCHOBHbBIE CBOMCTBA JEIIMMOCTH LIEJIBIX YUCEN Ha HATypaJibHbIE YKCIia
U PeIaroTCs 3a7aud Ha ompeeaeHue GpakTa IeTMMOCTH YHUCEIT C OTIOPOM Ha OTH CBOMCTBA U MIPHU3HAKH
JeTMMOCTH. PaccMarpuBaroTCsl CBOMCTBA CPABHEHHMIA. .

2. MHoro4jeHbl. Aiiredpandyeckue ypapHeHusi. MHOrOWI€HbI OT OTHOTO nepeMeHHoro. Cxema
l'opuepa. Muorouinien P (x) u ero kopenb. Teopema Besy. CrienctBus us teopemsl Besy.
Anrebpanyeckre ypaBHeHUs. JlemuMocTh IBywIeHOB X' + a" Ha X + a. CHMMeTpHYeCcKie MHOTOUJICHBI.
MHoOrouieHbl OT HECKOJIBKUX MepeMEHHbBIX. DOPMYIIbl COKPAIIEHHOTO YMHOXEHUS JJI CTapIINX
creneneil. bunom Herotona. Cucremsl ypaBHeHH. OCHOBHASA 11€JIb — 0000ITUTH U
CHUCTEMaTU3UPOBATh 3HAHUS O MHOTOUYIEHAX, U3BECTHHIE U3 OCHOBHOM IIKOJIbI; HAYYUTh BBITIOJIHATh
JIeJIeHne MHOTOYJIEHOB, BO3BE/ICHHUE JIByUJICHOB B HaTypaJIbHYIO CTETIE€Hb, PelaTh ajaredpandeckre
ypaBHEHUs1, UMEIOIIIKE LIeTIble KOPHU, peliaTh CUCTEMbl YpaBHEHUI, COAEpKalue YPAaBHEHHS CTETIEHU
BbIIlI€ BTOPOIi; 03HAKOMUTH C PEIICHHEM ypaBHEHUH, UMEIOIINX PAallHOHAIBbHbBIE KOPHU.

3. CreneHb ¢ 1eificTBUTEJIBLHBIM NMOKa3aTeseM. JleiicTBUTeIbHBIC yncia. beckoHeuHo yObIBaromas
reoMeTpuyeckas nporpeccus. ApudmeTnueckuii KOpeHb HaTypaabHOU cTeneHu. CTeneHs C
HATypaJbHBIM U JEHCTBUTEIHHBIM MOKa3aTessiMi. OCHOBHASA 1eJIb — 0000IINUTD U
CUCTEMAaTU3UPOBATh 3HAHUS O JEHCTBUTENBHBIX YHCIaX; C(OOPMUPOBATH MOHATUE CTETIEHU C
JeMCTBUTENLHBIM TIOKa3aTeNIeM; HayYUTh IPUMEHSTD ONpeIesICH s apU(PMETHIECKOTO KOPHS U
CTEMeHH, a TaK)Ke UX CBOMCTBA MPH BBIMOJIHEHNN BBIUMCICHUH U IPeoOpa3oBaHUU

BLIpa)KeHHfI; O3HAKOMUTH C MOHATUCM IPCACIIa MOCICI0BATCIIBHOCTH.

4. Crenennas ¢pynkuusi. Crenennas GpyHKIMsI, ee cBOicTBa U rpaduk. Bzaumuo oOparHbie QyHKINU.
Cnoxnple pyHknuu. pobHo-nmuHeliHas GyHkiums. PaBHOCHIIBHBIC YpaBHEHUS U HEPABEHCTBA.
WppanmonansHblie ypaBHeHus1. MppaimonanbHble HepaBeHCTBa. OCHOBHAs HeJib — 0000LIUTh U
CUCTEMAaTU3UPOBATh N3BECTHBIE U3 Kypca ajlreOpbl OCHOBHOM IIKOJIbI CBOMCTBA (PYHKLUMN; U3yUUTh
CBOWCTBA CTEMEHHBIX (QYHKIMHA U HAYYUTh IPUMEHSTh UX MIPU PELICHUN YPAaBHEHUI U HEPABEHCTB;
c(hopMUpOBaTh MOHATHE PABHOCUIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM YpaBHEHUIl U HEPABEHCTB.



5. Iloka3areabHas ¢pynkuus. [lokazarensHas QyHkuus, ee cBoiicTBa U rpaduk. [lokazarenbHble
ypaBHeHus. [lokasarenpHble HepaBeHCTBa. CHCTEMBI TOKA3aTEIIBHBIX YPABHEHUI U HEPABEHCTB.
OcHOBHas 11eJb — U3YYUTh CBOWCTBA MMOKAa3aTeIbHON (PyHKIMN; HAyUYUTh peIlaTh MOKa3aTeIbHbIE
YPaBHEHHS U HEPABEHCTBA, CHCTEMBI ITI0KA3aTENIbHBIX YPABHEHUN.

6. Jlorapupmuueckasi pynkuus Jlorapudmsl. CpoiicTa orapudmoB. [lecaTuunbie 1 HAaTypalbHbBIC
norapudmsl. Jlorapudpmuueckas QyHKIHs, ee cBoiicTBa u rpaduk. Jlorapupmuueckrue ypaBHEHUS.
Jlorapudmunueckue HepaBeHCTBa. OCHOBHas HeJb — c(hOpMUPOBATH OHATHE JOrapudma 4ucia;
HAy4YUTh IPUMEHATH CBOMCTBA JIOTapu()MOB NPH PEILICHUN YPAaBHEHUN; U3YUUTh CBOWCTBA
JorapupMuUecKor GyHKIMH U HAYYUTh IPUMEHSATh €€ CBOMCTBA IIPU PELICHUH JIorapu(pMUIECKUX
YPABHEHUU U HEPABEHCTB.

7. Tpuronomerpudeckue popmyJnbl. Paguannas mepa yrmia. [loBopoT Touku BOKpyT Havasa
koopauHar. OnpeneneHre CuHyca, KOCUHyca M TaHI'€Hca yIuia. 3HaKU CHHYCa, KOCUHYCA U TaHT€HCa.
3aBUCHUMOCTb MEX/ly CHHYCOM, KOCHHYCOM U TAHT€HCOM OJHOTO M TOTO XK€ yIJa.
Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC U TaHT€HC YITIOB OC U -a. DOPMYJIbI CII0KEHHUS.
CunHyc, KOCUHYC ¥ TaHT€HC IBOMHOTO yria. CUHYC, KOCUHYC U TAHT€HC MOJIOBUHHOTO yIiia. @OopMyIibl
npuseneHus. CymMMma ¥ pa3HOCTh CMHYCOB. CyMMa M pa3HOCTb KOCUHYCOB. IIpon3BeneHne cunycos u
KocuHycoB. OCHOBHAasI HeJIb — CPOPMHUPOBAThH MOHATHUS CUHYCA, KOCUHYCa, TAHT€HCa, KOTaHIeHca
YHCIIa; HAYYUTh PUMEHSTH (POPMYIBI TPUTOHOMETPUU JIs1 BEIYUCIICHHS 3HAYCHHHA
TPUTOHOMETPUYECKUX (PYHKLIUN U BHIOJIHEHHUS TPE0Opa30BaHUIl TPUTOHOMETPHUUECKUX BbIPAKEHHUI;
HAy4YUTh pelaTh MPOCTEHIINE TPUTOHOMETPUUECKHE ypaBHEHH SinX = a, cosx =amnpua = 1, -1, 0.

8. Tpuronomerpuyeckue ypaBpHeHHusl. YpaBHEHHs COSX = a, SINX= a, tgX = a. TpUroHoMeTpuyecKue
ypaBHEHMsI, CBOAsIIUECS K anredpandeckuM. OJHOPOHBIE U IMHEWHbIE ypaBHEHU. MeTOo/IbI 3aMEHBI
HEU3BECTHOI'O U PA3JIOKCHMS HA MHOXKUTEIU. METo OLICHKH JIEBOM U IPAaBOU 4acTei
TPUTOHOMETPUYECKOTO ypaBHEHUs. CUCTEMBI TPUTOHOMETPUYECKUX YPABHEHUN. TpUrOHOMETpHUYECKHE
HepaBeHCcTBa. OCHOBHAA 1elb — C(HOPMHUPOBATH MOHITUS APKCUHYCA, APKKOCHHYCA, apKTaHTeHCa
YHCJIa; HAYYUTh PEIIaTh TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI TPUTOHOMETPUYECKUX
YPaBHEHUH, UCIIOJIb3YS PA3IMYHbIC IPUEMBI PELICHUS; O3HAKOMUTH C IIPUEMAMHU PELICHUS
TPUTOHOMETPUYECKUX HEPABEHCTB.

TpeGoBanus K npeAMeTHBIM pe3y/JIbTaTaM 0CBOCHUS NPOQUIBHOIO Kypca

B pesyvnvmame uzyuenus mamemamuxy Ha nPOOUIbHOM YPOBHE 8 CIAPULCT UIKOJLE VYEHUK QOJICEH

3uams/nonumams

e 3HAYCHHE MATEMaTHYECKON HAyK! JUTsl pEeIIeHUs 3a/1a4, BOSHUKAIOIINX B TEOPUU U TTPAKTHKE;
HIUPOTY U OTPAHUYEHHOCTh IPUMEHEHUSI MaTEMaTUUE€CKUX METOAOB K aHAIHU3Y U
MCCJIEIOBAHUIO TIPOIIECCOB U SIBJIICHUN B MPUPOJIE M OOIIECTBE;



e 3HAuEHHE MPAKTUKU M BOIPOCOB, BO3HUKAIOLINX B CAMOI MaTeMaTuke, sl popMUpoBaHUs U
Pa3BUTHS MAaTEMATUYECKON HAYKU; UICTOPHUIO PA3BUTHS MTOHIATHS YUCIIA, CO3IaHUS
MaTeMaTU4eCKOro aHaJIn3a;

e HUACHU PACHIMPCHUS YHUCIOBBIX MHOXCCTB KaK crocoba MOCTPOCHUA HOBOI'O MaTCMAaTUYCCKOI'O
arniapara i peIICeHHA MPAKTHYCCKUX 3aJa4d U BHYTPCHHUX 3ada4 MaTEMAaTHUKU,

. 3HAUYCHUC I/I,[[ef/’l, MCTOAOB U pPC3YyJIbTATOB aHF€6pBI U MaTCMAaTUYICCKOIo aHalin3a IJisl IOCTPOCHUSA
MOJIEJIeH peabHbIX MPOLIECCOB U CUTYaIUH;

e  YHHUBEpPCAJIBHBIN XapaKTep 3aKOHOB JIOTUKH MaTeMaTUYECKUX PACCyKICHUN, UX TPUMEHUMOCTh
B Pa3IUYHBIX 00JACTSIX YEIOBEUECKOU JIEATENbHOCTH;

e pas3jn4yuc TpGGOB&HHﬁ, NpCABABIIAACMBIX K JOKA3aTCILCTBAM B MATCMATUKE, CCTCCTBCHHBIX,
COIMMAJIBHO-DKOHOMHWYCCKUX 1 T'YMaHHUTAPHBIX HAYKAaX, Ha ITPAKTUKEC,

e BCPOATHOCTHBIX XAPAKTCP PA3JIMIHBIX TPOLECCOB U 3aKOHOMepHOCTeI>'I OKpYKaromiero Mupa.

YucyoBble 1 OYKBEHHBIE BhIPaKeHUs

YMeTh: BBIOTHATH apu(hMeTHUECKUE ICHCTBHS, COUETasi YCTHBIE U MUCHbMEHHBIE TIPUEMBI,
IIPUMEHEHUE BBIYMCIIUTEIIBHBIX YCTPOUCTB; HAXOAUTh 3HAYEHUS KOPHs HAaTypaJIbHOMN CTEIICHH, CTEIICHU
C palMoOHAJILHBIM MIOKa3aTelieM, Jorapudma, UCTIoNb3ys IPU HEOOXOJUMOCTH BBIYHUCITUTEIbHBIC

YCTPOUCTBA; MOJIb30BaThCS OLICHKOW U IIPUKUIKOM IPU NIPAKTUYECKUX pacueTax;
e IPUMEHSATH IOHATHS, CBA3AHHBIC C JEIMMOCTBIO LEJIBbIX YUCEIL, IIPU PEIIEHUN MAaTEMaTHIECKUX
3az1a4;

e HAaXOJUTh KOPHU MHOTOYJIEHOB C OJIHOM MEPEMEHHOM, PACKJIaIbIBATh MHOTOUJICHBI Ha
MHOXUTEIH,

e  BBITIOJHATH I[GI\/'ICTBI/IH C HeﬁCTBHTCHLHBIMH quciiaMu,

e TMPOBOAUTH NMPEOOPA30BAHUS YUCIOBBIX U OYKBEHHBIX BHIPAKEHHH, BKITIOYAIOUTUX CTEICHHU,
panuKaibl, J0rapuGMbl 1 TPUTOHOMETpUYECKHE (DYHKIINH.

HUcnonvzoeamo npuobpemenuvie 3HAHUA U YMEHUS 8 NDAKMUYECKOU 0esimenlbHOCIU U NO8CEOHE8HOU
HICUBHU O]




e MPAKTUYECKHUX PAacCueToOB MO (opMyiiaM, BKIIFOUask (POPMYIIbI, COEpKAIINE CTENICHH, PAJHKAIIBI,
JOrapu(msl 1 TPUTOHOMETpUYeCcKre (PYyHKIIUHU, IPH HEOOXOAUMOCTH UCTIOJNb3Ysl CIPABOYHbIE
MaTepHuallbl U MPOCTEUIINE BBIYUCINTENBHBIE YCTPONCTBA.

DOYyHKUMH U TPaPUKHU

YMmernb

e ONIpEAENATH 3HaYeHHE (QYHKIMHU 110 3HAUYCHHUIO apryMEHTa IIPY Pa3INYHbIX ClIoco0ax 3aaaHus
byHKIWH,

e CTPOUTH rpadMKu U3yUeHHBIX (QYHKIIUA, BHITTOJHATH MPeoOpa3oBaHus rpaduKoB;
e  OMHCHIBATH 1O TpaduKy U MO GopMyJie TTIOBEACHHUE H CBOMCTBA (PYHKIIHIA;
e pemarh ypaBHEHUs, CHCTEMbI YPAaBHEHUH, HEPABEHCTBA, MCIIONIB3Ysl CBOWCTBA (DYHKIIMI U HX

rpadudecKkre npeacTaBIeHuUs;

HUcnonvzosamov npuobpemenuvie 3HAHUA U YMEHUs 8 NPAKMUYECKOU 0esAmenbHoCmu U NO8CEOHEe8HOU
HCUBHU 0TS

e  ONMKCAaHUS U UCCIIETOBAHMUS C TOMOIIBIO (DYHKINH peanbHbIX 3aBUCUMOCTEH, IPEACTABIECHUS X
rpadu4ecKy; HHTepIpeTaluy rpaKoB peabHbIX MPOLECCOB.

Hauana MareMaTH4ecKoOro aHajn3a

YMmernb

e HAXOJHWTh CyMMY OECKOHEUHO YyOBIBAIOIICH reOMeTpHUECKUi IPOTrPEeCCuH;



e BBIUMCIIATH MPOU3BOAHBIEC U MIEPBOOOPA3HBIC IMEMEHTAPHBIX (PYHKIMIA, TPUMEHSI ITPpaBUIIa
BBIUMCIICHUS IPOU3BOIHBIX U IIEPBOOOPA3HBIX, UCIIONB3YsI CIIPABOYHBIE MATEpUAIIbI;

e HcCenoBaTh GYHKIIUU U CTPOUTDH UX TpadUKHU C TTIOMOIIBIO TTPOU3BOIHOM,;
e pemiaTh 3a7a4M ¢ IPIMEHEHUEM ypaBHEHUs KacaTelIbHOU K rpaduKy QpyHKIUY;
e pemIaTh 3a7a4M Ha HAXOXKJCHHE HauOOJbIIIEro ¥ HAMMEHBIIETO 3HAYCHHs (PYHKIIMU Ha OTPE3KE;
e  BBIYKCIATH IUIOLIAIb KPUBOJIMHENHOW TPAIICLINH;

HUcnoavzoeams npuobpemennvle SHAHUs U YMeHUs 8 NPAKMUYECKOU 0esmenbHoCmu U ROECeOHe8HOU
HCUBHU O

e pCHICHUA TCOMCTPUICCKUX, (bH3I/I‘{€CKPIX, OKOHOMHYCCKUX U APYIUX IMPUKIAIHBIX 3a1a4, B TOM
YHCJIC 3aaa4 Ha HauOOJIbIINE U HAaUMEHBIIINE 3HAUEHHS C IMPUMCHCHHUEM arirapara
MATEMATHUYCCKOI'O aHaJIkn3a.

YPaBHEHI/Iﬂ H HEPaBCHCTBA

YMmeTh

e pemiaTh pallMOHAJIbHBIE, TOKa3aTeNIbHbIE U JorapuMUYecKie ypaBHEHUS U HEPAaBEHCTBA,

UPPALMOHAIIBHBIE U TPUTOHOMETPUYECKUAE YPABHEHUS, UX CUCTEMBIL;

e JTOKa3bIBATb HCCJIOXKHBIC HCPABCHCTBA,

e  pemarb TEKCTOBBIE 3a/1a4X C IIOMOILBIO COCTABICHUS YPABHEHUN, U HEPABEHCTB,
HUHTEPIPETUPYsI PE3YJIBTAT C YYETOM OTPAaHUYECHUN YCIIOBUS 3a1a4H;

e u300paXkaTh Ha KOOPIUHATHON TIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHUH U HEPABEHCTB C
JBYMsI IEPEMEHHBIMH U UX CHCTEM.

e HAXOAWUTH NMPUOTIKEHHBIE PELICHUS YPABHEHUM U UX CUCTEM, HCTIONb3Ys rpapuuecKuii MeTox;

e pemarh ypaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IPUMEHEHHEM I'padUueCKUX MPeICTaBICHHH,
CBOMCTB (DyHKIIMIA, POU3BOAHOM;



Hcnonvzoeamsb npuobpemennbie 3HaHUA U YMEHUS 8 NPAKMUYECKOU 0eameNlbHOCIU U NO8CEOHEEHO

HCUBHU 0N

e TIIOCTPOCHHUA U UCCICAOBAHUA HpOCTGfIIHHX MaT€MaTH4YCCKUX MOHGHGP'I.

D1eMeHTbI KOMﬁHHﬂTOpI/IKI/I, CTATUCTUKH U TCOPUH BepOHTHOCTeﬁ YMmeTn:

e  permiarh MpocTeiiime KOMOMHATOPHBIE 3a/1a41 METOAOM Tepedopa, a TAKKE C UCMOIB30BAHUEM
U3BECTHBIX (hopmyi, TpeyroiabHuKka [lackans; BeraucaaTh kodddunrerTsl 0nHoMa HproToHa 110
dbopmyIe U ¢ HCTIONIb30BaHNEM TpeyroiapHuKa [lackans;

e  BbIYUCJIATH, B HpOCTefIHlPIX ClIydadax, BEPOATHOCTH COOBITHI HAa OCHOBE noacucTa yucia

HCXOIOB.

Hcnonvzoeamo npuobpemennvie 3HAHUA U YMEHUS 8 NPAKIMUYECKOU 0esamenlbHOCIU U HOBCEOHEB8HOU
HCUBHU OJ151

e aHajn3a p€aJIbHBIX YHUCJIOBBIX NAaHHBIX, IIPEACTABICHHBLIX B BUJC JUarpamMm, Fpa(l)I/IKOB; JJIA
aHaJIu3a I/IH(l)OpMaL[I/II/I CTATUCTUYCCKOT'O XapaKTepa.

Y4eOHo - TeMATHYECKHNH TIJIaH

Ne Tema KoJsinyecTBO yacoB KoHTposbHbIX padoT
1. | BBogHOE noBTOpEHUE 7 1
2. | CreneHb ¢ JeHCTBUTEILHBIM 14 1
IIOKAa3aTEJIEM.
3. | Crenennast GpyHKIHS 17 1
4. | IlokazarenpHas GyHKIHS 15 1
5. | Jlorapudmuueckast QyHKUus 17 1
6. | Tpuronomerpudeckue Gopmymbl 29 1
7. | TpUroHOMETpUYECKUE YPABHEHUS 24 1
8. | IloBTOpEeHue 11 -
Pe3zeps 6
Hroro 140 7
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