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PABOYAA ITPOT'PAMMA

1o yueoOHomy npenmery «MaTtemaTuka»

YpoBeHnb 00yueHus (kaacc) cpeanee obimiee oopazopanue (10 - 11 kiacchl)

(HawanmpHOE 00IIIEe, OCHOBHOE 001IIee, cpeiHee o0mee 00pa3oBaHKe C YKa3aHHEM KIACCOB)

KonnuecTBo 4acoB B HENETIO/TOL
10 A xnacc: 6/204
11 A kmace: 6/204

YpoBeHb 6a30BbIH (XUMUKO- OUOJIOTHY€CKUA TPOGhUID)
(6a30BbIH, yIiIyOJIeHHOE U3YUYCHUE NpeIMeTa, PO GUIbHBIIT)

[Iporpamma pazpaboTaHa Ha OCHOBE:

1. ®eaepabHOTO rOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAAPTa CPEHETO OOIIEro

obpazoBanus (yTB. [Iprkazom Munuctepcta oOpazoanus u Hayku PO ot 17.05.201
No 413)

2. IlpuMepHOl OCHOBHOU 00pa3zoBaTeNLHOM MPOTpaMMbl CpPEIHETO OO0IIero 00pa3oB:
(IlpumepHas mporpamMma no yueoOHoMy npenmery «Marematukay )

3. ABtopckux nporpamm «Matemaruka: anreOpa U Hayajga MaTeMaTUYECKOTO aHATTU3a»
11 knaccer) aBrop: A.I'.Mopakosud, «['eomerpusi» (10- 11 knaccer) aBrop: JI.C.ATana

(yKa3aTL MIPUM EPHYIO HIIN aBTOPCKYIO nporpaMMy/nporpaMMbI)

Y4eOHUK, aBTOP

1 Maremaruka: anrebpa 1 Hadyajla MaTeMaTHIECKOro aHanu3a, reometpust.10- 11
KJ1acchl. AnreOpa u Hauasia Mmatematudeckoro aHanuza. A.I.Mopakosuu,
[1.B.CeménoB

2 Maremaruka: anredpa 1 Hayajga MaTeMaTHYeCKoro aHaim3a, reometpus.10- 11
kiaccel. I'eomerpus. 10- 11 knaccwl. JI.C.AtanacsH, B.®.byTy30B u 1p.



[Iporpamma HampaBiieHa Ha TOCTUKEHHUE CIEAYIOIIUX 1EIeH:
1) B HanpaBJIeHUM JTUYHOCTHOTO PA3BUTHA:

- popmMupoBaHue CIOCOOHOCTH K CAaMOIIO3HAHMIO, CAMOPA3BUTHIO M CAMOOIIPEAETICHUIO;

- JIMYHOCTHBIX LICHHOCTHO-CMBICIOBBIX OPHUEHTUPOB M YCTAHOBOK, CHUCTEMBI 3HAYMMBIX COLHUAJIBHBIX U
MEXJINYHOCTHBIX OTHOILIECHUM, JIMYHOCTHBIX, PETYJSATUBHBIX, II03HABATEJIbHBIX, KOMMYHHKAaTHBHBIX
YHHUBEPCAJIBHBIX yUYEOHBIX NEHCTBUH, COCOOHOCTH MX HCIOJB30BaHUS B Y4eOHOM, MO3HABaTEIbHON U
COLMAIIBHOW MPAKTHUKE;

- YMEHHIl caMOCTOATENbHOIO MJIAHUPOBAHUS U OCYIIECTBIECHUS Y4eOHON AEATEIIbHOCTH M OpraHU3aluu
y4eOHOTrO COTpYJHHMYECTBAa C MeJaroraMd M CBEpCTHMKaMM, TIOCTPOECHUS HHIUBUAYaTIbHOTO
00pa30BaTEeNLHOrO MapILIPYyTa;

- YMEHHH pelieHus 3a1a4 00IeKyIbTYPHOI 0, JMYHOCTHOTO U ITO3HABATENBHOIO Pa3BUTHUS O0YUaIOLINXCS;

-OTBETCTBEHHOI'O OTHOILIEHHUS K YUYE€HHUIO, TOTOBHOCTh U CIOCOOHOCTh O0YUarOIUXCs K caMOpeaan3aly u
caM000pa30BaHUIO Ha OCHOBE Pa3BUTOM MOTHMBALMU Y4eOHOW AEATENbHOCTH M JIMYHOCTHOTO CMBbICIIA
U3yUYeHHs] MAaTEeMaTHKH, 3aMHTEPECOBAHHOCTb B MPUOOPETEHUH U PACIIMPEHUH MaTeMaTHYeCKUX 3HAHUHN U
CIO0CO0O0B JIEMCTBHI, 0CO3HAHHOCTb MOCTPOSHUS MHIMBUYaJIbHOW 00pa30BaTEIbHOM TPAEKTOPUU;

-IIEJIOCTHOTO MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHA HAayKH U
0O0I11eCTBEHHOM NMPaKTUKH.

- JIOTUYECKOTO MBIIUIEHUS: KPUTUYHOCTH (YMEHHE pacllo3HaBaThb JIOTMUYECKH HEKOPPEKTHbIE
BBICKA3bIBaHUs), KPEATUBHOCTH (COOCTBEHHasi apryMEHTallds, OIPOBEP)KEHUs, TOCTAaHOBKAa 3ajad,
dbopmyIupoBKa PoOIeM, UCCIICIOBATEIBLCKUMA MPOEKT U IP. ).

2) B MeTanpeAMeTHOM HANIPABJICHHUH:
- cdopMupoBaTh CIOCOOHOCTH CAMOCTOSATENBHO CTaBUTh LENM Y4YeOHOM U HCCIIEeI0BaTENbCKOM

NeATeNbHOCTH, IUIAHUPOBATh, OCYIIECTBISATH, KOHTPOJMPOBAaTh M OLEHMBATH Y4eOHBIE AEHCTBHSA B
COOTBETCTBUH C IIOCTABJICHHOH 3aa4eil U YCIOBHUSMH €€ BBITIOJIHEHNS;

- YMEHHUS CAaMOCTOSITENIbHO TUIAHUPOBATh AbTEPHATUBHBIE ITyTH JOCTHXKEHUS 11eJIel, OCO3HAHHO BBHIOMPAThH
HanOomee 3¢ (HeKTUBHBIE CIIOCOOBI PEIeHNUsT Y4eOHBIX U MTO3HABATEIBHBIX 33/1a4;

- yYMEHHS HaxXOIUTh HEOOXOAMMYI0O HH(OPMAIMIO B pA3IMYHBIX HMCTOYHHMKAX (B CIIPABOYHHKAX,
auteparype, MHTepHeTe), NpEenCTaBIsATh WHPOPMAIMIO B PAa3IMYHON (opMme (CIoBecHOW, TaOIMYHOM,
rpadu4ecKoil, CHMBOJINYECKOi1), 00padaThIBaTh, XpaHUTh U TeperaBaTh HHPOPMALUIO B COOTBETCTBUHU C
NI03HABATEbHBIMU WJIM KOMMYHHKATHBHBIMHA 33[a4aMH;

-BIIAJICHUS TIPUEMAaMH YMCTBEHHBIX JCHUCTBHH: OIpeIeNeHUs MOHATHH, 000OIIEeHHs, yCTaHOBIICHHS
aHAJOTUH, KJIacCU(PHUKALUK HA OCHOBE CAMOCTOSITEIBHOTO BEIOOPAa OCHOBAaHHH M KPUTEPUEB, YCTAHOBJICHHS
POJOBHUIOBBIX M TNPHUYUHHO-CICACTBEHHBIX CBSI3€H, IOCTPOEHUS YMO3AKIIOUEHUH HHIYKTHBHOTO,
JIeTyKTHBHOTO XapaKTepa WK N0 aHAJIOTHH;

-yMEHUsI OpPraHH30BBIBATH COBMECTHYIO Yy4YeOHYIO JEATEIbHOCTh C YYHTENEM W CBEPCTHHKAMHU:

ONPCACIIATE LCJIH, PpacClIpeaciiiaTb (1)YHKI_II/II/I, B3aUMOJICUCTBOBAThL B rpynrie, BbIABUTATb THUIIOTC3bI,



HAXOJUTh pELICHHE IMpOoOJieMBbl, pa3peniath KOH(IMKTHI Ha OCHOBE COIJIACOBAHUS MMO3MIMHM M YydeTra
MHTEPECOB, APTYMEHTHUPOBATh U OTCTaWBaTh CBOE MHEHHE.
3) B IpeAMETHOM HANPABJICHHUU:

c(hOpMUPOBAHHOCTD:

- IpeZICTaBJICHUN 0 HEOOXOAMMOCTH JI0KA3aTEeNILCTB NMPH 00OCHOBAaHUM MAaTEMaTHYECKHX YTBEPXKACHUH U
POJIM aKCHOMATUKH B TIPOBEJICHUH JCTyKTUBHBIX PaCCyXICHUI,

- MOHATUITHOTO armapara o0 OCHOBHBIM pa3zieliaM Kypca MaTeMaTHKH; 3HAHUH OCHOBHBIX TeopeM, (Gpopmyit
U YMEHHUS UX NMPUMEHATH; YMEHHs J0Ka3bIBaTh TEOPEMBbl U HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PEHICHHUS
3ajau;

- YMEHHUH MOJENUpOBaTh peajbHbIe CUTYallld, WCCIIEAOBATh MOCTPOSHHBIE MOJICNIH, WHTEPIPETHPOBATD
NIOJTYYCHHBIN PE3yibTaT;

- IpeICTaBIeHUI 00 OCHOBHBIX MOHATUSX MaTEMaTHYECKOTO aHAIHM3a U UX CBOMCTBAX, BIaJIcHUE YMEHUEM
XapaKkTepu30BaTh MoBeJeHHE (YHKIMHA, MCIOIb30BaHUE TOJTYUYECHHBIX 3HAHWUU JJIs ONMMCAHUS M aHAIU3a
peaIbHBIX 3aBUCUMOCTEM;

- BJIaJICHWE YMEHHSIMH COCTABIICHHS BEPOATHOCTHBIX MOJICJICH IO YCIIOBHIO 3a/la4d M BBIYHCIICHUS
BEPOATHOCTH HACTYIUICHUS COOBITUH, B TOM YHUCIIE C IpUMEHEeHHEM (POopMya KOMOMHATOPUKH U OCHOBHBIX
TEOpPEM TEOPHU BEPOSTHOCTEH; UCCIIETOBAHMS CITy4allHbIX BEJIMUMH 110 UX PaCIpeIeICHUI0

- cOPMUPOBAHHOCTHh HABBIKOB YYaCTHUS B PA3IMYHBIX (popMax opraHu3anuu yaeOHO-HCCIIeI0BATEIbCKON
U TIPOCKTHOH JEATENbHOCTH (TBOPUECKHME KOHKYPCHI, HAay4HBIE OOIIECTBAa, HAyYHO-TPAKTHICCKUE
KOH(EpEeHIIUH, OTUMIINA/IbI, HAIMOHAJIbHBIE 00pa30BaTENIbHBIE POTPaMMbI U ApyTUe GOPMBI)

- K OCO3HAaHHOMY BBIGOpy JaIbHEHIIIETO 06p330BaHI/I}I n HpO(I)eCCI/IOHaJ'IBHOI\/'I ACATCIIbHOCTH.

Ilnanupyemsle pe3yabTaThl.

[TpyHIMITHATBHBIM OTIMYHUEM PE3yJIbTaTOB 0A30BOT0 YPOBHS OT PE3yJIbTaTOB MPOPUIBHOTO YPOBHS
SBIISICTCS. WX IIeJieBasi HANpaBJICHHOCTh. Pe3ynbTaThl 0a30BOr0 YpPOBHS OPHUEHTHPOBAaHBI Ha OOMIYIO
(GYHKIIMOHATBHYIO TPAMOTHOCTh, TOJYYCHHE KOMIIETEHTHOCTEW [JIs MOBCEIHEBHON KU3HU U OOIIEro
pa3BHUTHA. JTa TPyIIA Pe3yJbTaTOB MPEAOIAracT:

— IMOHMMAaHUE MPECIAMETA, KITFOYCBBIX BOIIPOCOB U OCHOBHBIX COCTABJIAIOMIUX 3JICMCHTOB HSy‘IaeMOI\/'I
NpeMETHOW 00JacTH, 4YTO OO0ECIeYMBaeTCs HE 3a CYET 3ayuydBaHHs OIPEICICHHH ¥ TpaBWi, a
MOCPEACTBOM MOJCIIMPOBAHUS M TIOCTAHOBKH MPOOJIEMHBIX BOMPOCOB KYJIBTYPBI, XapaKTEPHBIX IS
JTAHHOM MpeIMETHON 00J1acTH;

— YMCHHUC pC€IIATh OCHOBHBIC IMPAKTUYCCKUC 3ala4, XapaKTCPHBIC IJId MCIIOJb30BaAHUA METOA0B U
UHCTPYMEHTAPHSI TAHHOM MPEeIMETHOM 00J1acTH;

— OCO3HaHHE PaMOK M3ydyaeMoU MpeAMETHOMN 0071acTH, OTPAaHMYEHHOCTH METOJIOB U MHCTPYMEHTOB,

THUITUYHBIX CBSI3EH C HCKOTOPBIMHA JPYTrUMHU 00JIaCTSIMU 3HAHUS.



Pe3ynbTathl NpoGUIBHOTO YPOBHS  OPUEHTHPOBAHBl HA TIONYyYEHHUE KOMIIETEHTHOCTEH Jis
nocJieytonei npodeccuoHaIbHOM NEeATeIbHOCTH KaK B paMKax JaHHOM MpeaMeTHON 00JiacTd, Tak U B
CMEXHBIX C HEeH 00J1acTsAX. ITa Tpynmna pe3yJbTaToB MPEANOIaraer:

— OBJAJCHUE KIIOUEBBIMU IOHATHUAMHM M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCSA JIaHHAS
npeaMeTHas 00JIacTh, pacro3HaBaHHE COOTBETCTBYIOIIMX UM MPU3HAKOB U B3aWMOCBSI3EH, CIIOCOOHOCTH
JIEMOHCTPUPOBATH PA3IUYHBIC TTOAXO/bl K U3YUEHHUIO SIBIICHUM, XapaKTEPHBIX VIS U3y4aeMOU MpeaMETHOM
o0acTu;

— yYMEHHE peniaTb KaK HEKOTOpbIe IMPAKTHUYECKHE, TaK U OCHOBHBIE TEOPETUYECKHE 3aJauH,
XapaKTepHbIe I UCTIOIB30BaHUs METOJIOB M MHCTPYMEHTAapUs JaHHOW MpeIMETHON 00IacTH;

— HaJlM4Me MPEICTABICHUM O TaHHOW MPEIMETHON 00JIaCTH KakK 1eIOCTHOW T€OpUHU (COBOKYITHOCTH
TEOpHii), 00 OCHOBHBIX CBSI3SX C HHBIMH CMEXHBIMU 00JIACTSMH 3HAHUH.

K Bakne#mmm pesyiapTaTaM 00ydeHus: MateMatrke B 10 — 11 kimaccax OTHOCSTCS ClIEIyIOIIUE:

* G JIUYHOCMHOM HANRPAGIEHUU:

o YMEHHE SICHO, TOYHO, TPAMOTHO U3JIaraThb CBOM MBICIIM B YCTHOW U MUCbMEHHOU peyH,
MMOHUMATh CMBICJI IOCTaBJIEHHOM 3a]]a4uM, BHICTPAaUBATh apryMEHTAaIINI0, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEDPHI;

o KPUTUYHOCTh MBIIUJICHUS, YMEHHE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIC BHICKA3BIBAHMUS,
OTJINYATh THMOTE3Y OT (aKTa;

o NpEJICTaBICHUE O MATEMAaTUUECKON HayKe Kak cepe YeloBeYecKol qesTeIbHOCTH, 00
JTanax ee pa3BUTHs, O €€ 3HAUUMOCTH ISl pa3BUTUS LIUBWIN3ALUY;

o KpPEaTUBHOCTh MBIIUICHUS], THULIMATHBA, HAXOJYMUBOCTb, AKTUBHOCTh IIPU PELICHUU

MAaTEMATUYCCKUX 3aJa4,

o YMCHHUEC KOHTPOJHUPOBATH MPOUCCC U PC3YyJIbTAT y‘l€6HOI>'I MaTeMaTH4eCKOM ACATCIIBHOCTH,
o YMCHHC ITINIAHUPOBATH ACATCIIbHOCTD,
o) CIIOCOOHOCTH K OMOIMOHAJIBHOMY BOCIIPHUATHIO MaTEMATHICCKHUX 06T)CKTOB, 3aJa4,

PELLIEHH, paCCYKICHUI;

. 6 MemanpeomMemHoM HAnPAGIeHU:

o HepBOHAYAJIbHbIE TIPEACTABICHUS 00 UIESIX U O METO/IaX MAaTEMAaTUKU KakK 00
YHHMBEPCAIBHOM SI3bIKE HAYKU M TEXHUKH, O CPEICTBE MOJECIUPOBAHMS SIBJICHUM U MPOLIECCOB;

o YMEHHUE BUJIETh MaTEMAaTUYECKYIO 3a7auy B KOHTEKCTE MPOOIEMHON CUTYalluy B APYTHX
JUCLUIUIMHAX, B OKPY XKaIOLEH KU3HH;

o YMEHHE HaXOJHUTh B PA3TUYHBIX HCTOYHMKAX HHPOPMALIUIO, HEOOXOJUMYIO ISl peIIeHUs
MaTeMaTHYECKUX MPOOIIEM, U TIPEICTABIATh €€ B MOHATHOU (hopMe; IPHHUMATH PEIICHHE B YCIOBUAX
HEMNOJHOW U N30BITOYHOM, TOUHOH M BEPOSITHOCTHOW MH(OpMALINU;

o yYMEHHUE MOHUMATh M UCIOJIb30BaTh MaTEMaTHUECKUE CPEICTBA HAIIAAHOCTH (Tpaduku,

IyarpamMmbl, TaOJIHIIbI, CXEMBI U Ap.) Ul WJUTFOCTPALlU, MHTEPIPETAIH, apTyMEHTALIUN;



YMEHHUE BBIJIBUTaTh TUIOTE3bI PU PEIICHUH YUeOHBIX 33/1a4 U IOHUMAaTh HEOOXOJUMOCTb
UX MIPOBEPKHU;

YMEHHUE PUMEHATh UHIYKTUBHBIC U IEAYKTUBHBIE CIIOCOOBI PACCYXK/ICHU, BUJCTH
pa3nuYHbIe CTPATETUU PELICHUs 3a/1ay;

YMEHHE CaMOCTOSITEIIbHO CTaBUTh IIEJIH, BEIOUPATh M CO3/1aBaTh aJITOPUTMBI JIJISl PEIICHHSI
y4eOHBIX MaTEeMaTHUECKUX MPoOIIeMm;

YMEHHE TUIAHUPOBATH M OCYIIECTBIIST ACITEIBHOCTD, HAIPABICHHYIO Ha PEIICHHE 3a1a4
HCCIIEJOBATEIBCKOTO XapaKTepa;

6 npeomMemnom HanpagieHuu:

NOHMMAaHKE 3HAYEHUSI MaTeMaTUYeCKON HAyKH JJIs pellieHHs 3a/1a4, BO3HUKAIOIUX B
TEOPHHU M MPAKTHKE; MUPOTHI U OTPAHUYEHHOCTH IPUMEHEHHSI MaTEMAaTHUECKIX METOJIOB K aHAIIN3y U
MCCIIEIOBAHHIO TIPOLIECCOB U SIBIICHHUI B IPUPOE U OOILECTBE; 3HAYCHUS IPAKTUKU U BOIIPOCOB,
BO3HHUKAIOIINX B CAMOW MaTeMaTHKe, /Uit (GOPMHUPOBAHUS U PA3BUTHS MaTEMAaTHIECKON HAYKH;

3HAKOMCTBO C HJIeeH PacIIMpeHHs YHCIOBBIX MHOXKECTB KaK CIIOC00a OCTPOSHHST HOBOTO
MaTEeMaTHYECKOTO armapaTa Ui pelIeHs MPaKTHIECKHUX 3a/1a4 ¥ BHYTPEHHUX 33]]ad MaTeMaTHKH,

yYMEHHE OIPEICTNTh 3HAYCHNE HJIeH, METO0B M PE3yJIbTATOB aNreOphl 1 MaTeMaTHYECKOTO
aHaM3a sl MOCTPOCHUS MOJICNICH peabHBIX MPOIECCOB M CUTYALUii;

YMEHHUE pa3ianyaTh TpeOOBaHUS, IPEIbsIBIIEMbIE K JOKA3aTEIbCTBAM B MaTEMATHUKE,
€CTECTBEHHBIX, COLIMAIbHO-YKOHOMHYECKUX U TYMAaHUTapHBIX HayKaX, Ha MPaKTHKE;

NPUMEHSTh YHUBEPCATIbHBIN XapaKTep 3aKOHOB JIOTMKH MAaTEMAaTHYECKUX PacCyKICHUN, UX
MIPUMEHUMOCTb B PA3JIMYHBIX 00JIACTSAX YETIOBEYECKOH JIeATEIbHOCTH; BEPOSITHOCTHBIX XapakTep
Pa3INYHBIX IPOLIECCOB U 3aKOHOMEPHOCTEH OKPY’KAIOIIETo MHpa;

UCTIOJIB30BaTh POJIb AKCHOMATHKH B MAaTEMaTHKE; BO3MOKHOCTh TIOCTPOCHUS
MaTeMaTHYECKUX TEOPHA HAa aKCHOMAaTUYECKOH OCHOBE; 3HAYEHUE aKCHOMATUKHU ISl IPYTHX 00JacTen
3HAHHMSA U JUIS IPAKTUKY;

BJIaJICHHE T€OMETPHUECKUM SI3bIKOM KaK CPEJICTBOM OMMCAHUs CBOMCTB peaibHbIX

MNpEeaAMETOB U UX B3AUMHOT'O PACIIOJIOKCHUS.



2. Cogep:xanue yueOHOro nmpeaMmera, kypca «MaremaTuka

10 kaacc (6 4acoB B HEJETIIO)

IToBTOpEHMe, uncI0BbIe GyHKIMHU

Onpenenenue GpyHKIMHU, CIIOCOOBI €€ 3a1aHus, CBOMCTBA (GyHKUUN. OOpaTHas PYHKIHS.
Tpuronomerpudeckne GyHKIuu

Hucnoass OKpyKHOCTb. [[MHA Ayrd €IUHUYHON OKPY>KHOCTH. UMCIIOBas OKpPYKHOCTb Ha KOOPAWHATHOM
wiockoctd. CuHyc M KocuHyc. TaHreHC M KOTaHreHc. TpuroHomerpuyeckue (yHKIUH YHCIOBOTO
aprymenra. Tpuronomerpuueckue (GyHKUUU yrioBoro aprymenra. @opmynsl npuseaenus. OyHkuus y=sin
X, ee cBoMcTBa U rpadguk. OyHKIM y=cos X, ee cBoiicTBa U rpaduk. [lepuonnynocts QyHKIMHA y = sin x,
y= cos x. Iloctpoenune rpaduka Gynkumii y=mf(x) u y=f(kx) no uzBectnomy rpaduky GyHKuuu y=f(x).
OyHKIUU y=Ig X K y = CIg X, UX CBOMCTBA U rpa(UKH.

AKCHOMBI CTepeOMEeTPHHU U UX CJIeACTBUSA
[IpeacraBnenue pasnena reoMeTpuu — crepeoMeTpuu. OCHOBHBIE TMOHSATHS CTEPEOMETPUU. AKCHOMBI

CTEpEOMETPUU U UX CIEACTBUS. MHOrorpaHHMKH: KyO, mapajulefienunesn, MNpsSMOYTOJbHBIN
napajuleienunes, npusMa, mnpsmas [pusMa, NpaBUIbHAs IpU3Ma, NHMPaMHUIa, NPAaBWIbHAs INHUpaMUa.
MogenupoBaHre MHOIOIPAHHUKOB U3 Pa3BEPTOK U C IIOMOIIBbIO TEOMETPUYECKOIO KOHCTPYKTOPA

Tpuronomerpuyeckue ypaBHeHHU sl
[TepBble peacTaBIeHUs O PEIIEHUN TPUTOHOMETPUUYECKUX YpaB-HEHUI. ApKKocuHyc. Perienne ypaBHeHUs

cos t= a. Apkcunyc. Penienue ypaBHeHus sin 1= a. ApKTaHI'€HC U apKKOTaHIeHC. Pelenue ypaBHeHui g x
=a, ctgx =a.

[Ipocrelimme TPUTrOHOMETPUYECKUE YpaBHEHUs. [[Ba MeTola pelieHns TPUrOHOMETPUUYECKUX YPaBHEHHM:
BBCJCHHE HOBOM IIEPEMEHHOM WU pa3joXeHHEe Ha MHOXUTeIU. OJHOPOJOHBIE TPUTOHOMETPUYECKHE

YpaBHCHUA.

IMapajuieJIbHOCTH NPAMBIX M IJIOCKOCTEH.
[lepecekaromumecsi, mapamielbHble W CKpELIMBAIOIIUECS NpsMble B mpocTpaHcTBe. Kiaccuduxanms

B3aUMHOI'0 pacrojIoOKCHUA OBYX IHPAMBIX B IIPOCTPAHCTBE. HpI/I3HaK CKpCIIUBAIOIINUXCA IIPAMBIX.
[TapannensHOCTh MPSIMOM M IUIOCKOCTH B IpocTpaHcTBe. Kiaccu¢ukanus B3aMMHOIO pacloyIOKEHUs
npsMOM M IUIOCKOCTH. [lpusHak mnapaienpHOCTH MHpsMOM M IuIocKocTH. [lapannenbHOCTH IBYX
wiockoctei. Kimaccudukamnus B3aUMHOTO PacloyiOKEHHs ABYX IUTOCKOCTel. [Ipu3HaK mapasiienbHOCTH
JBYX IIocKocTel. [Ipu3Haky nmapamienbHOCTH ABYX MPSIMBIX B IIPOCTPAHCTBE. IUIOCKOCTBIO.

IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIPAsKeHU I
CuHHyC 1 KOCHHYC CyMMBI U pa3HOCTH apryMeHTOB. @opMyIibl ABOHHOTO aprymeHTa. @opmyJibl HOHWKEHUS

creneHu. [IpeoOpa3zoBaHue cymMM TpUroHOMETpHueckux (GyHKIOUM B mnpousBeneHue. [IpeoOpazoBanue
HPOU3BEIEHUNA TPUTOHOMETPUUECKUX (PYHKIUHN B CYMMBI.

IlepnieHAUKYJIAPHOCTH NPAMBIX U IVIOCKOCTEH.
VYros Mexly IpsIMBIMHU B IPOCTPAaHCTBE. IlepnenauKyIsIpHOCTE NpsMBIX. [IepneHIuKyIapHOCT IPSAMON U

IIJIOCKOCTH. HpI/I3HaK NEPNECHAUKYIAPHOCTHU HpHMOfI H IIIIOCKOCTH. OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUE.



[leprieHauKyIsp U HAKIIOHHAS. YTOJI MEXIY IIPSMOM U IUIOCKOCTBIO. /IByrpaHHbIN yroil. JIMNHEWHBINA yrou
JBYrpaHHOro  yria. IlepneHauKyssIpHOCTb IIOCKOCTEM. IIpW3HaK NEpHEeHIUKYISAPHOCTH  JIBYX
II0CKOCTeN. PaccTossHMe MeX Ty TOUKaMH, IPSIMBIMU U TUIOCKOCTSIMH.

IIpouszBoanasn
OmnpenerneHue YUCIOBOM  IMOCIEAOBAaTEIbHOCTH M crocoObl  ee  3aaaHus. CBOMCTBa  YHMCIOBBIX

nocieaoBarenbHOCTel.  OmpeneneHue  mpeaeia  mocienoBareabHOCTH.  CBOWMCTBA  CXOISAIIUXCS
nocienoBaTenpHOoCTell.  Bbluncinenue — mpenenoB  mocnedoBarenbHOocTel. CymMmmMa  OeCKOHEYHOM
reomeTpuyeckoit mporpeccuu. Ilpenen ¢ynkmum Ha OeckoHeuHocTH. Ilpenen ¢GyHKIMHM B TOYKe.
[Mpupamenne aprymenta. Ilpupamenve ¢GyHKuuM. 3agaydl, TPUBOIAINME K TOHSATHIO MPOHM3BOIHOM.
Omnpenenenue NPOU3BOAHON. AJTOPUTM OTBICKaHUS MPOU3BOAHOH. Dopmynsl auddepeHInpoBaHus.
[TpaBuna muddepentupoBanus. HuddepenupoBanue hynakuuu y = f(kx+ m). YpaBHEeHUE KacaTeIbHON K
rpaduky GyHKIMU. AJITOPUTM COCTABJICHUSI YpaBHEHUs KacaTelbHOM K rpaduky GyHKIMHU y = f(x).
[IpumeHneHune npou3BOAHOMN JUIsl UCCIEAOBaHUS (PYHKLMH Ha MOHOTOHHOCTb M 3KcTpeMyMbl. [locTpoenue
rpadukoB GyHkimil. [IpumeHeHrne MpOU3BOMHON 1T OTHICKAHHS HAWOOJBIINX M HAWUMEHBIUX 3HAYECHUH
BEJIMYMH.

MHOrorpaHHuKH.
MHororpanssle yribl. BpInykibsle MHOTOTpaHHUKM M HMX CBOWCTBa. lIpaBuibHBIE MHOTOTpaHHUKH.

y‘le6HI/IKC, a TaKKeC Fpa(bI/I‘ICCKI/Ie KOMIIBIOTCPHBIC CPCACTBA.

BekTops! B pocTpaHcTBe.
Bektoper B mpoctpaHcTBe. KosmHeapHble W KOMIUIaHapHbIE BEKTOpBI. [lapammensHelii mepeHoc.

[TapannensHOE€ TMPOEKTHpPOBaHME U €ro cBoiictBa. [lapamienbHble NPOEKIMH IJIOCKUX  (UTYP.
N300pakeHne mTpOCTpaHCTBEHHBIX (GUTYp Ha TIOcKocTH. CeueHUss MHOTOTpaHHHMKOB. Mcropuueckue
CBEJICHMSI.

JJIeMEeHThl MATEMATHYECKOM CTATUCTHKH, KOMOMHATOPHKH U TEOPHHU BEPOSATHOCTEH
Cratuctnueckast obpaboTka naHHbIX. IIpocreifine BeposTHOCTHbIE 3amaun. CouyeTaHUs M pa3MEILCHHS.

®opmyna bunoMma Herotona. CirydaiiHble COOBITHS U UX BEPOSTHOCTH.

IloBTOpPEHME

11 kaace 204 yaca (6 yacoB B HEJIEIIO)
IloBTOpPEHME

TpuroHomeTpuyeckue ypaBHEHHUs], IPOU3BOJHAS, TEOMETPUUECKUN CMBICI IIPOU3BOIHON

Crenenu u kopHH. CTeneHHble PYHKIIUH

n 1
[lonsaTHe KOpHS n-U CTENEHW W3 JACUCTBUTEIBHOIO uuciia. OyHKIMU Y= VX y= vx , X CBOMCTBA M
rpadpuku. CBolicTBa KOpHSA n-u cTeneHu. [IpeoOpa3zoBaHue BBIpAKEHUM, COAEPKALIMX paJUKaIbl.
O06o00meHne NoOHATHSA O ToKa3aTene creneHu. CTteneHHbie PYHKIMN, UX CBOMCTBA U TPaUKH.

MeToa KOOPIMHAT B IPOCTPAHCTBE



IIpsimoyronpHas cucremMa KOOpAWHAT B IPOCTpaHCTBE. PaccTosiHMe Mexay TOYKaMHU B IPOCTPAHCTBE.
Bextopsl B mpoctpanctBe. [InnHa BekTopa. PaBeHCTBO BekTOpoB. ClI0KEHHE BEKTOPOB. YMHOXKEHUE
BekTopa Ha yucio. Koopaunarel Bektopa. CkansipHOE POU3BEIEHUE BEKTOPOB.

IMoka3aTenbHast PyHKIUA

[loka3zarenbHas QyHKIuMs, ee cBoiictBa u rpaduk. IlokasarenbHele ypaBHeHus. IlokasarenbHble
HEpaBEHCTBA.

Huaunap, konyc, map

OcHoBHbIE 371€eMeHTHI cdepbl U mapa. B3anMHoe pacnonoskeHue cdepbl M IUNIOCKOCTH. MHOrOrpaHHHUKH,
BIIMCaHHBIE B chepy. MHOrOrpaHHUKH, OMHMCaHHbIe 0K0JI0 cepsl. Lnmuuap u konyc. @Urypsl BpalieHus.
Jlorapupmuyeckas pyHkuus

[lonsatue norapupma. Dynkuus y = Jog.x, ee cBoiictBa u Tpaduk. CBoiicTBa Jorapudmos.
Jlorapudmuuecknue ypaBHeHus. Jlorapupmuueckue HepaBeHCTBa. Ilepexog K HOBOMY OCHOBAHHUIO
norapudma. TuddepenunpoBanne nokazaTeabHON H JorapudMuieckoi GyHKIu.

O0bemblI TeJ

[lonsitue obbemMa u ero cBoiictBa. OOBbEM LWIMHAPA, MPSIMOYTOJLHOTO Mapajuielenuneaa U MPU3MBbL.
[Mpunmun Kasansepu. O0beM nupamuabl. O0beM KOHyca M ycedeHHOro konyca. OObeMm mapa M ero
yacted. [lmomaab MOBEPXHOCTM MHOTOIPAaHHMKA, LMIMHApA, KOHYCa, YCEYEHHOro KoHyca. llmomans
IIOBEPXHOCTH IIapa U €ro 4acTeu.

IlepBooOpa3Hasi M HHTErpaJI

ITepBooGpa3Has. IlpaBuiia oTeickaHMs IEpBOOOpa3HbIX. TabynIa OCHOBHBIX HEONPEAETICHHBIX HUHTETPAIOB.

3amauy, NPUBOJALIME K IIOHATUIO OIPENENEHHOro uHTerpana. [loHsTHE oOIpeneneHHOro HHTErpana.
®opmyna Herotona — JleiiOnuna. Beraucienue miomaneil miockux (Guryp ¢ moMOIIBIO OMPEIeIeHHOTO
MHTEerpaa.

YpaBHeHus u HepaBeHCTBA. CHCTeMbl YPABHEHHUI 1 HEPABEHCTB

PaBHOCUITBHOCTE ypaBHeHHU. OOIIMe METONBI pelieHHs] ypaBHEHWil: 3aMeHa ypaBHeHus h(f(x))=h(g(x))
ypaBHEHUEM f(x)=g(x), pa3io)KCHWE Ha MHOXWTEJIH, BBEJACHHUE HOBOW TEpeMEHHOH, (DYHKIMOHAIHHO-
rpaduyecKuii MeToI.

PemieHne HEpaBeHCTB C OJHOW NEpPEMEHHOW. PaBHOCHIBHOCTH HEPABEHCTB, CUCTEMBI M COBOKYIHOCTH
HEPaBEHCTB, MPPALIMOHAIIbHBIE HEPABEHCTBA, HEPABEHCTBA C MOAYJISIMH.

Cucrembl ypaBHEHUI. YpaBHEHHUSI U HEPABEHCTBA C ITapaMETpaMH.

JJIeMEeHTbl MATEMATHYECKOM CTATUCTUKH, KOMOMHATOPHKH U TEOPHHU BEPOSATHOCTEH

Crartuctnueckast obpaboTka naHHbIX. IIpocreifine BeposTHOCTHbIE 3a1aun. CoueTaHUs M pa3MEILEHMS.
®opmyna OuHoma HetoroHa. CiiyyaiiHble COOBITHS U MX BEPOSTHOCTH.

HTorosoe noBropeHue



Tematuueckuii wiad g 10 kiacca

Nen/ | Ha3Banwue pazgena Kon-Bo

I 4aCoOB

1 [loBTOpEeHue, UncnoBble QYHKIUU 6

2 Tpuronomerpuueckue GyHKIUU 39

3 AKCHOMBI CTEPEOMETPUH U UX CIEACTBHUS 6

4 TpUrOHOMETPUYECKHE YPABHEHUS 22

5 [TapannenbHble IPSMbIE U TUIOCKOCTH 22

6 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BbIpAKEHUN 21

7 [lepneHAUKYJIIpHBIE MPSIMBIE U IJIOCKOCTH 22

8 [IpounsBoaHas 34

9 MHOrorpaHHUKH 11

10 BekTopsl B IpocTpaHCTBE 8

11 DneMeHTbl KOMOWHATOPUKH, CTATUCTHKH U TEOPUH BEPOSITHOCTH 7

12 HtoroBoe noBTopeHue 5
WUTOTO 204

[TepedeHpb 00s13aTENBHBIX KOHTPOJIBHBIX Pa0OT

Ne o/m Tema KOHTPOJIbHOW PabOTHI

1 Tpuronomerpuueckue GyHKINH

2 CaoiicTBa U rpaduKy TPUTOHOMETPUUECKUX (PYHKUIUN

3 TpUroHOMETpUUECKHE YPaBHEHMSI

4 [TapanienbHOCTh NPSIMBIX U IJIOCKOCTEN

5 [TpeoOpazoBaHne TPUTOHOMETPUICCKIX BhIPKCHUN

6 [leprnieHAUKYSPHBIE MPSIMBIE U TNIOCKOCTH

7 [IpumMeHenue npou3BOIHOM

8 [TpuMeHeHue mpou3BOIHON K MCCIICOBAHUIO (DYHKIUI

9 MHOTOrpaHHUKH

10 BekTopsl B poCcTpaHCTBE

Temarnueckuit man g 11 ximacca

Ne n/m | Ha3Banue pasnena Kon-Bo

4acoB

1 [ToBTOpEHME 7

2 Crenenn u kopHu. CtenieHHast HyHKIUS 25

3 MeTo KOOpJIMHAT B IPOCTPAHCTBE 15

4 ITokazaTenpHas GyHKIUS 16

5 [{unuHap, KOHYC, 1map 18

6 Jlorapudmuueckas GyHKIUS 39

7 O6beMsbl Ten 14

8 ITepBooOpasHas ¥ MHTErpal 15

9 OO6beMbl Ten 10

10 YpaBHeHust u HepaBeHcTBA. CHCTEMBbl YpaBHEHUH U HEPABEHCTB 18

11 DneMeHTbl KOMOWHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEM 11

12 [ToBTOpenue kypca 11 kmacca 16

UTOTO

204




[TepedyenHn 00s3aTENIBHBIX KOHTPOJIBHBIX pa0OT

Ne i/t

Tema KOHTPOIBHOU PAOOTHI

Kopens n-HoM cTeneHu

Meroa KOOpAMHAT B IPOCTPAHCTBE. JIBUKEHHE.

[TokazarenbHast QyHKIUS

Jlorapudmmueckas GyHKIuSA

Jlorapudmmueckue HepaBeHCTBA

O0BEMBI TET

[lepBooOpa3Has M MHTErpaj
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OO6beM 11apa U mwiomaab cepol




