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[logacHuTe/IbHAA 3allUCKa

Pa6oyass mporpamMMa y4eOGHOro Kypca «Asire6pa» paspaboTaHa AJjsl ydamuxcs 9
Kjacca. Paboyas mporpamMma cocTaBJ/ieHa B COOTBETCTBUM C dpe/iepaibHbIM KOMIIOHEHTOM
[ocypapcTBeHHOro cTaHAapTa cpefiHero (MOJHOro) ob6uiero o6pa3oBaHUsI Ha OCHOBE
[IporpaMmel /1151 06111e06pa30BaTENbHBIX YUPEKIEHU M.

Pa6ouas mporpaMma cocTaBJieHa Ha OCHOBE aBTOPCKOM MporpamMmbl MaTeMaTHKa.
5-11 aBTOpCKoOro KoJyiekTUBa MO y4yuTesiell MaTeEMaTHUKHU.

ABTOpCKas nporpamMMa paspaboTaHa JJisl y4eGHOro mjaaHa npeaycMaTpUBaloLiero 5
4yacoB aJre6pbl B Heseso, Bcero 175 4acoB B roJ. B cOOTBETCTBUM C 3TUM Ha pelleHHe
JIOMOJIHUTEJIbHBIX 33/1a4 Y 33/]a4 MOBbIIIEHHOW TPYJHOCTH A06aBJSIOTCS Yachl.

Ilesin 1 3aaa4u.

M3y4yeHue Kypca MaTeMaTHMKWd B 9 KJlacce HalpaBJeHO Ha JOCTHXKEHHE CAeAYIOIIUX
neJsen:

> dbopMHUpOBaHUE LeJIOCTHOTO INpEeJACTaBJe€HUs O MHpPe, OCHOBAaHHOIO Ha
NpHOo6GpeTEeHHbIX 3HAHUSX, yMEHHUSX, HABbIKAaX U CII0C06aX AesSTebHOCTH;

> npuobpeTeHWe OINbITa PA3HOOOPA3HOW [AesATeJbHOCTU (MHAUBUAYAJBbHOU U
KOJIJIEKTUBHOM ), ONbITA MO3HAHUS U CAMONIO3HAHMUS;

> INOATOTOBKA K OCYLIECTBJEHHUID OCO3HAHHOrO BbIOOpPAa HWHJAUBHUAYAJIbHOU
o6pa3oBaTesIbHOM U podecChoOHATbHON TPAaeKTOPUH;

> pa3BUTHE JIOTUY€ECKOTO MBbILLJIEHHS], aJITOPUTMUYECKOU KYJIbTYPHI,

IPOCTPAHCTBEHHOI'0 BOOOpaXKeHUsl, pa3BUTHE MaTeMaTU4YeCKOro MbILUJIEHUS U
MHTYUL WU, TBOPYECKUX CIOCOOHOCTEN;
> BOCIIUTAHME CpeJCTBAaMM MaTeMaTUKU KyJbTYpbl JIMYHOCTHU: 3HAKOMCTBO C
UCTOpHEN pa3BUTHA MaTeMaTHKH, 3BOJIKOLMEN MaTeMaTUYeCKUX WJel, NMOHHMaHHe
3HAaUMMOCTHU MaTeMaTHKH /i 06L1eCTBEHHOT 0 Iporpecca.

Pa6ouas nporpaMMa obecrnedyeHa y4eOHO-MeTOJUYECKHUM  KOMILJIEKCOM,
yTBEPXK/J€HHbIM  NpHUKa3oM MwuHOOpHayku P®, wucnosb3dyemMoro pAjas AOCTHXKEHUS
NIOCTABJIEHHOM LieJIM B COOTBETCTBUM C 00pa30BaTeJIbHOU IPOrpaMMOH yUpeAeHHUs.

®opMbl opraHMsalMy y4eOGHOTO Npolecca U UX COYeTaHHWe, a TaKxe NpeobJafarolive
bOpMBI TeKyILero KOHTPOJISl 3HAaHWM, YMEHUH, HAaBbIKOB COCTaBJIEHbI B COOTBETCTBUM C
[lonoxxeHHeM O TeKyllleM KOHTpOJie Y4YallMxcsi B 00pa3oBaTeJbHOM YUYpEX/JAEHUH,
IPOMEXYTOYHOW M MTOrOBOM aTTeCTalMM ydaluxcsd 9-X KJacCOB B COOTBETCTBUU C
COOTBETCTBYIOLIMMU [10/10’)keHUSAMU B 06pa30BaTeIbHOM yUpeXK/eHUH.

Tpe60BaHMA K YPOBHIO IOATOTOB/IEHHOCTH yYAaLMXCH

B pe3ysibTaTe u3yyeHus Kypca ajarebpbl 9 kjacca yyauuecs J0/HKHbI:

» 3HATH/TIOHMMATh  CYIIECTBO TIOHSATHS MaTEeMAaTHYEeCKOTO J0Ka3aTelbCTBA; TIPUBOIUTH
IpUMEpPbl  aNreOpandecKux JI0Ka3aTeNbCTB; CYILIECTBO IOHATHS aJTOPUTMA; MPUBOJIUTH
IIPUMEPHI aAJITOPUTMOB; KaK HCIIOIb3YIOTCS MaTeMaTH4eckre popMyJibl, ypaBHEHUS; TPUMEPbI
UX IPUMEHEHUSI ISl PEIICHNS MaTEMaTUUECKUX U TPAKTUYECKUX 3a/]a4;

» Kak MaTeMaTW4ecKH OIpeeseHHbIe (PYHKIIMM MOTYT ONKCHIBATh pEalbHBIC 3aBUCHUMOCTH;
IIPUBOJUTH IPUMEPHI TAKOTO ONUCAHUS;

» YMETh BHINOJNHATh apUPMETHUYECKHE IEHCTBHS C pAMOHAIBHBIMU YHCIAMH;, HaXOIUTh
3HAUEHUE CTENEHEHN C pallMOHAIBHBIM [T0KA3aTENEM;



IPUMEHATH CBOMCTBA apU(PMETUUECKUX KBAJPATHBIX KOPHEW JJIS BBHIYMCIICHUS 3HAUCHHUHA U
npeoOpa30BaHUI YHCIOBBIX BBIPAXKECHUH, COAEPKAIINX KBaApaTHbIC KOPHHU;

pewmatb JIMHEHHbIE, KBaJApaTHbIC YPAaBHEHHUS U PAIMOHAIBHBIC YPABHEHUS, CBOISIIUECS K
HHUM, CHCTEMBI JIBYX JIMHEHHBIX YPAaBHEHUI M HECIIOKHbIC HEJTMHEHHBIE CHCTEMBI,

pematb TEKCTOBBIC 33/a4M aNreOpandeckuM METOAOM, HHTEPIPETUPOBATH MOIYYEHHBIN
pe3yJIbTaT, MPOBOIUTH OTOOP PEIICHHUH, NCXO0s U3 (HOPMYINPOBKH 33/1a4H;

pacrio3HaBaTh apupMETHYECKHEe M TeoMeTpuueckue mporpeccud. I[IpumensaTs (opmyssl
OO0IIMX YJICHOB, CYMMBI N MEPBIX WICHOB apU(PMETHUECKON 1 T€OMETPUIECKON IPOrpeccHii;
OTIpeNeNATh CBOICTBa PyHKIMH 1O ee rpaduky. OnuchBaTh CBOMCTBAa U3YYEHHBIX (DYHKIIHH,
CTpouTh MX rpaduku. Pemars KOMOMHATOPHBIE 33/1a4M MYyTEM CHCTEMAaTHYecKOro nepedopa
BO3MOYKHBIX BAPHAHTOB, a TAKXKE C UCIIOJIb30BAHUEM IIPABUIIA YMHOKECHUS;

» HaxXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B IPOCTEHIINX CITydasiX.

v V. V v V

Conep:xxanue o0yueHust

1. CreneHb ¢ pauMOHAJBHBIM MOKa3aTeIeM
Crenenb ¢ HaTypajdbHBIM MOKa3areiaeM. CTENeHb C ILEJIbIM MMOKa3aTejeM, CBOMCTBA CTEIECHU C
LIEJIBIM ITOKa3aTeIEM.
ApudpmeTnueckuii KOpEeHb  HAaTypajJbHOM CTENEHH, KOPEHb HEYETHOW CTENEHU U3
OTPHUIIATEIILHOTO YKCIIa, CBOWCTBA apU(PMETHIECKOTO KOPHS.
CrereHb ¢ palliOHATLHBIM [TOKA3aTeJIeM, CBOMCTBA CTEIICHHU C PAIMOHATILHBIM MTOKA3aTeIIEM.
HepaBeHnctBa u ypaBHEHUs, COJeprKalllie CTENeHb C PAllMOHATIbHBIM MOKa3aTelleM.

2. CrenenHasi GyHKIusi
[Tonstue o ¢yuknuu. CnocoObl 3amanus QyHkuuu. OOnacth ompeneneHuss u 00JacTb
u3MeHeHns QyHKIuH, rpaduk GyHKIIm.
CrenenHast pyHKIHS C HATypallbHBIM Moka3areneM. Onpe/eneHrue YeTHOM, HeYeTHONW U O0IIero
Bunga (yHKiui. Bo3pacranue m yObiBaHuWe (DyHKIHMM, HAaUOOJBIIEC W HAWNMCHBIICE 3HAYCHHSI

Gynkuu. Jluneitneie npeodpasosanus rpadpukos (f(X £ a); f(X)=b; f(|x|); -f(x); T(-x) ).

CrenenHass (yHKIUS C UEJbIM OTPHUIATENbHBIM IIOKa3aTejeM, IOHATHE 00 acHMITOTax.
K

OyHkuA y=— . OyHKIUA y=+/ X .
X

IIpocreiimne HppalMOHAIBHBIE ypaBHEHMsA. Merton yeauHeHus paaukana. BseneHue
BCIIOMOTI'aTEJIbHOI'O HEU3BECTHOTO.

3. MHo:kecTBa TOYEK HA MJIOCKOCTH
ITocTpoeHre MHOXKECTBAa TOYEK Ha IUIOCKOCTH, YAOBJIETBOPSIOIINX YPAaBHEHHIO, HEPABEHCTBY,
CUCTEME YpPaBHEHUH, CUCTEME HEPABEHCTB.

4. Cucrembl ypaBHeHHUH
JIuHeliHbIE CHCTEMBI C JABYMs HEHU3BECTHBIMHU, IJIMHEHHBIE CHCTEMBl C IApaMETPOM.
HccinenoBanye TMHEUHEBIX CUCTEM.
IloBTOpPEHME
Crenenb ¢ panmoHanbHBIM MoKazareneM. CrenenHas ¢GyHkus. CUCTEMbl ypaBHEHUI.
Cucremsl, MpUBOAMMBIE K JIMHEHHBIM. HenuueliHble cucreMbl. MeToJ NOACTAaHOBKH, METOJ
anredpanvdecKkoro CIOKEeHUsl, CHAMMETPHUUYECKHE CUCTEMBI.

5. DyieMeHTHI TPUTOHOMETPHH
Pagnannas mepa yrima. IIoBOpoT TOYKM BOKpYr Hawayna koopaumHar. OmnpeneneHue CHHYcCa,
KOCHHYCa, TAaHIE€HCAa, KOTAHIEHCA, CEKaHca M KOCeKaHca 4ucia. PemeHue npocTenimmx
TPUTOHOMETPUUECKUX YpaBHEHHM. 3HAKU TPUTOHOMETPUUECKHUX (QYHKIUH.
CoOTHOIIEHUSI MEXIY TPUTOHOMETPUYECKMMH (YHKIMSIMU OJHOTO M TOTO K€ apryMeHTa.
Jloka3aTenbCcTBO TOXKIAECTB. YeTHOCTh U HEYETHOCTh TPUTOHOMETpUUYECKUX GyHKINI. Dopmybl
cioxxeHus. GopMyIibl IPUBEICHHUS.



Tpuronomerpuyeckue (GyHKUMU JBOMHOTO W  TOJOBMHHOTO  aprymeHrta. opmyibl
paunoHanu3anuu. OOopMysbl CyMMBI M Pa3HOCTH TPUTOHOMETpUYECKHX (yHKuuil. Pemenne
IPUMEPOB HAa PUMEHEHHE BCeX (POPMYIL.

6. UYuciaoBbie mocjae10BaATeIbHOCTH. MeTox MaTeMaTHYeCKOoi HHIYKIIHU
[ToHsATHE O YUCIIOBOM MOCIIEIOBATEILHOCTH, CIIOCOOBI 3a/1aHUs YUCIOBOM MOCIIEA0BATEILHOCTH
(3amanue GopMyol oOIIero WieHa, peKyppeHTHBIN, onrcareabHbli). [ToHsTHe 00 MHAYKIIMU U
nenykiuu. [IpuHIMOD W MeToA MareMaTHueckod wuHAyKuud. OO000ueHne NpUHIKIA
MaTeMaTH4eCcKOW MHAYKIUH. Jl0Ka3aTesbCcTBO (POPMYI U HEPABEHCTB, IPUMEPHI Ha I€TUMOCTb.

7. Ilporpeccuu
Apudmerndeckaa nporpeccusa. Popmysa n-ro 4jeHa apUPMeTHUYECKOU IPOrpecCcHm.
CBOMCTBO U NpU3HaK apudmMeTHyeckor nporpeccud. PopMysia CyMMbI n MEPBBIX YJIEHOB
apudmMeTudeckon mnporpeccuu. l'eomeTpudeckas mnporpeccusa. Popmysna n-ro 4YjeHa
reoMeTpyuyeckonm nporpeccud. CBOMCTBO U INPU3HAK TeOMeTPUYECKOW INpPOrpecCUM.
®opMysia CyMMbl N NEpPBbIX 4YJIE€HOB TeOMeTpUYECKOW mporpeccud. beckoHeuHO
yObIBawolLiasg reomerpuyeckasd nporpeccusd. PopMmysa CyMMbl 4YJI€HOB OECKOHEYHO
yObIBaloLlell reOMeTPUYECKON POrpecCcrm.
PemeHne TekcTOBBIX 3aJlady Ha INpPUMeHeHHWe CBOWCTB apUPMeTHYeCcKon U
reoMeTPUYECKOW MPOrpeccUil.

8. Ciay4yaiiHble BeJIMYUHBI
Tabauupl pacnpenenenus. Iloauronel 4yactoT. ['eHepasnbHas COBOKYIHOCTb U BbIGOpKA.
Pasmax 1 LleHTpa/IbHble TeH/eHLIUH.

9. IloBTOpeHHe
[IpeoOpa3oBanue BbIpaXEHUH C LEJIbBIM U palMOHAIBHBIM IIOKa3zaTelleM, HpeoOpa3oBaHue
UPPALMOHAIBHBIX BBIPAXKCHUH, BBIPAKEHUN ¢ MOAYJIEM. Y pPaBHEHUS IIEPBOM U BTOPOM CTEIIEHU C
IapaMeTpoM U MoJyJieM, TeopeMa Buera, uppaliioHaibHble ypaBHEHUS.
I'paduku creneHHbIX (YHKIMH, rpaduyeckoe peleHUE YpaBHEHUW, HEPAaBEHCTB U CHCTEM
ypaBHeHUH. Tpuronomerpuueckue npeodbpazoBanus. TeKCTOBbIE 3a1a4H.



