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PabGouas mnporpamma pa3paboTaHa Ha OCHOBE MpoOrpamMMmbl [0 MAaT€MaTUKe
«Maremaruka: mporpamma: 10-11 xmaccel oO0meoOpa3oBaTeIbHBIX YUPEKICHUN/
0. M. Komsarun, M.B. TkaueBa, H.E. ®demopoBa, M.M. IllabynwH mom pen.
A.b. Xmwxkuenko»; yueOHuka «Anrebpa ¥ Hauyana MareMaTHdeckoro axanmsa: 10-
11 xmaccsl: yuebHuK 11 o01ieo0pa3oBarenbHbIx yupexaenuit/ F0.M. Komsrun, M.B.
TkaueBa, H.E. ®enoposa, M.U. lllaOynun nox pea. A.b. XKikueHko».

YMK:

1. MopakoBuu A.I'. Anre6pa m Havama aHaimu3a. 10-11 xi.: YdueOHuMK s
00111e00pa30BaTENbHBIX YUPEIKICHUM.

2. Mopakosuu A.I'. Anre6pa m wnauana ananmuza. 10-11 ki, 3amaunuk. M.:
MHuemo3uHa.

3. JlutBunenko B.H., Mopakosuu A.l'. [IpakTukyM 1O 3JE€MEHTapHOU
MateMatuke. Anredpa. Tpuronomerpus.

4. [Tapeirnn 1U.®. GakynbTaTUBHBIA KypC 110 MaTeMaTuke. Permienue 3amay.

3. bopoayns U.T. Tpuronomerprudeckue ypaBHEHUSI 1 HEPABEHCTBA.

B 10-11 kiaccax Ha m3yuenue kypca «Tpuronomerpus» orsogutcsi 140 gacos. B
COOTBETCTBUU C 3TUM pabouas mporpamma peanusyercs B 10 kiacce u3 pacuéra 70
yacoB (2 yaca B Hefiento), B 11 knacce u3 pacuéra 70 yacoB (2 yaca B HEZIEIIO).

[Iporpamma Kypca paccunTtaHa Ha ywamuxcs npodmwibHbix 10-11  kmaccoB
€CTECTBEHHO -  MaTeMaTH4YecKoro  HampasiieHus. Kypc — ciayxur  and
BHYTpUNPOUIbHON  nuddepeHranmu U MOCTPOEHUS  WHIUBUIYAIBHOTO
00pa3oBaTeNbHOr0 MyTH, JJIs (QOPMUPOBAHUS HABBIKOB MpeoOpa3oBaHU HaA
TPUTOHOMETPUUECKUMHU BBIPAKECHUSIMU; JA€T NPEICTABICHUE O MEXIPEIMETHBIX
CBA3SX MAaTEMATUKU U (PU3UKH.

JlaHHBIN KypC MPEACTaBISETCS OCOOCHHO aKTyaJbHBIM, TAK KaK BOOPY’KAET YUaITUXCS
MIyOOKUMH TEOPETUYECKUMH 3HAHUSIMA TI0 TPUTOHOMETpHH. B oTiaumume oOT
nporpaMmmbl, npeaycMoTpeHHod  [occrampgaptoMm, coeukypc JaeT  4YETKUe
npeacTaBiieHus: 00 ocHoBax TpuroHomeTpuu. Kype « Tpuronomerpus» npeanojaaraet
M3YyUYCHHE BCEX OCHOBHBIX TEM, CBS3aHHBIX C H3YUYECHHEM TPUTOHOMETPUUYECKUX
dbynkuumii. [IpemmoskeHHass MOCIEIO0BATEIBHOCT U3YUEHUS TEM M0 TPUTOHOMETPUHU
MO3BOJISIET PACCMOTPETH BOIPOCH], HE MPOpPaOOTaHHBIE B 0O0IIEM Kypce MIKOJIBHOM
MaTE€MaTUKH, CIOCOOCTBYET IIEJIOCTHOMY BOCHPHUSTHIO TPUTOHOMETPUHU, UTO
o0ecreurBaeT NPeeMCTBEHHOCTh 00YUYEHUSI MATEMAaTUKHU B IIKOJIE U BBICIIUX Y4eOHbIX
3aBEACHUSX.

[lenu mporpammsi:
- OBJIAJICHUE MaTeMAaTUYECKUMH 3HAHUSMH, HEOOXOJAUMBIMH JUTS JTATbHEHIIIETO
yTITyOJIEHHOTO U3YYEHUS IPEIMETa U MPOIOJDKEHUS 00pa30BaHUS;



— M3Yy4YeHUE TPUTOHOMETPUUECKUX (PYHKITUH KaK BAXKHEHUIIIETO MATEMATUIECKOTO
00BeKTa CpeICcTBaMH aireOpbl W MaTEMaTU4YeCKOTO aHalin3a, PacCKpBITHE
MOJINTEXHUYECKOTO W TPHUKIAJAHOTO 3HAYCHHUS OOIMMX METOJOB MAaTEMAaTHKH,
CBSI3aHHBIX C MCCJIeOBaHUEM (DYHKITMH, MOATOTOBKA HEOOXOAMMOTO ammapara Jis
V3yYECHUS CMEXKHBIX JUCLUILINH,

- pa3BuTHE (OPMAJILHO- OINEPATUBHBIX AITeOPanyeCKUX W BBHIYMCIUTEIbHBIX
YMEHUN YYallUMXCs 10 YPOBHS, IO3BOJISIOIIEIO YBEPEHHO HCIOJIB30BaTh UX IIPU
pELIEHUN 3a7a4 ITOBBIIEHHON CI0KHOCTH.

3a7auy MpOrpaMMBbl:

— o0ecnie4eHre COOTBETCTBHUS OCHOBHOM  00Opa30oBaTeIbHOW  MPOTPAMMBI
TpeboBanmsiM Ctangapra;

— obecrieyeHre JOCTYIMTHOCTH TMOJYYCHHUS KadyeCTBEHHOIO OCHOBHOTO OOIIEro
o0Opa3oBaHMs, JOCTHKCHHE TUIAHUPYEMBIX pPE3yJbTaTOB OCBOSHHUS OCHOBHOM
o0pa3oBaTeNbHON TpPOTpaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUS BCEMH
0o0yJarIMMucs,

— yCTaHOBJICHUE TPEOOBAHUI K BOCITUTAHUIO U COIMAIIA3AINHN 00yUJarOINXCS KaK
4acTH 00pa3oBaTEebHONW MPOTPAaMMbl U COOTBETCTBYIOIIEMY YCHJICHHUIO
BOCITUTATEIHHOTO MOTEHITATA TITKOJTHI, o0ecrieueHunto
WHUBUTy UTU3UPOBAHHOTO  TICUXOJIOTO-TIEATOTMYECKOTO  COMPOBOXKICHUS
KQKJI0TO 00yJaroIierocs,

— obecneueHue 3(P(HEKTUBHOTO COUYETAHHMS YPOUYHBIX M BHEYPOUYHBIX (opMm
OpraHm3ali  00pa30BaTEIBHOIO TPOIECCa, B3aMMOJCHCTBUS BCEX €ro
YYaCTHUKOB;

— BBISIBJICHHUE U PA3BUTHE CIIOCOOHOCTEN 00yJarOINXCsl, B TOM YHCIIE OJIapEHHBIX
JIeTel;

— OpraHu3aius HHTEUIEKTYaJIbHBIX M TBOPYECKUX COPEBHOBAHWH, HAy4YHO-
TEXHUYECKOTO TBOPYECTBA, IPOEKTHOMN U UCCIIEIOBATEILCKOMN NeITEIbHOCTH;

— COXpaHEHHE M YKpEIUICHHE (PU3UIECKOTO, NMCUXOJOTHIECKOTO U COIUATBHOTO
3I0pOBbsI O0OyJAIOIIUXCs, 0OeCIIeueHrne UX OE30MacCHOCTH.

TpebGoBaHus K YPOBHIO NOATOTOBKHU YYAIIUXCSH:

- Pewenue cmanoapmmueix mpucoHomempuueckux ypasHeHuu. Y daliuecs
JOJKHBI: YMETh peliaTh CTaHIapTHbIE TPUTOHOMETPUYECKUE YPABHEHUSI U IPUMEHSITh
crnocoObl WX pelieHusi Ha OoJiee CIOXKHBIE Cchoydad. 3HaTh (OpMyJibl KOpHEM
TPUTOHOMETPUUECKUX YPAaBHEHUU, (POPMYJIbI TPUTOHOMETPUM M YMETh BBITIOJIHSTH
TPUTOHOMETPUUECKHUE PEOOPA3OBAHUS.

- CneyuanvHvle 60NPOCHL, CEA3AHHbIE C peuleHUueM MpPUSOHOMEMpPU4ecKUx
ypaeueHruti. 3HaThb U YMETb IPOBEPSATH OTBETHI K PEUICHUIO YPaBHEHUH, MOTyUYEHHBIE B
pazHoii ¢dopme. YMeTb OTOMpATh KOPHU YypaBHEHHUS IO 3aJaHHBIM YCIOBHSIM.
Pazbupartbcst B Bormpocax, CBSI3aHHBIX C CYKEHUEM 00JIACTU OTIPEACIICHUS YPaBHCHUS
B pe3ysbTaTe MpeoOpa3oBaHMiA.



- CneyuanvHvle  cnocobvl  peuwieHus  MpUeOHOMEempuUYecKux  YpaeHeHuUll.
[IpaBunbHO BHIOMpATH CTPATETHIO W METOJ PEIICHHS, YMETh NMPUMEHSITH DPa3HbIC
CIOCOOBI PEIIeHNs TPUTOHOMETPUIECKUX YPABHEHHUM M PACTIPOCTPAHSITH UX Ha Oosee
CJIOKHBIE CITyYaHu.

- Hecmanoapmmuvie mpueconomempuueckue ypasHenus. Pa3BuBatb cnocOOHOCTH
YYaIIUXCS K CAMOCTOSITEIBHOMY NTOMCKY MYTEW PELICHUS! HECTAaHJAPTHBIX U CIIOMKHBIX
TPUTOHOMETPUYECKUX YPABHCHUM.

I[lnanupyemble pe3yabTaThbl 0CBOEHHA Y4eOHOI0 Kypca
«Tpuronomerpus»

[IporpamMma mO3BOJSIET AOOMBATHCS CHEAYIOMIMX PE3YJbTaTOB OCBOCHHUSA
00pa30BaTeNbHOM MPOrpaMMbI CpEHEro 0011Iero 00pa3oBaHus:
JInuHOCTHBIE:
1)  chopMHUPOBAHHOCTH  WEIOCTHOTO  MHPOBO33PEHUS,  COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKHU;
2)  yMEHHE CHO, TOYHO, FPAMOTHO M3J1araTb CBOM MBICJIHM B YCTHON Y MMCbMEHHOM
peuH, IOHMMATh CMBICH [OCTaBJIIEHHOM 3aJayd, BBICTPAWBATH APTYMEHTALMIO,
IPUBOJUTH PUMEPHI U KOHTPIIPUMEDBI;
3)  KpUTHYHOCTH MBIIUIEHUS, YMEHUE PACIO3HABATH JIOTMUECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTIUYATh TUIIOTE3Y OT (HaKTa;
4)  nOpencraBieHME O MaTEMaTUYECKOM Hayke Kak cdepe ueIoBeueCcKOu
NesATeIbHOCTH, 00 ATanax ee pa3BUTHs, O €€ 3HAYUMOCTH ISl pa3BUTHUS LIUBUIIU3AIINH;
5)  KpeaTHuBHOCTb MBIIUICHUS, HWHUIMATUBA, HAXOAYMUBOCTb, AKTUBHOCTH MpHU
pELICHNN MaTeEMaTUYECKUX 3a/1a4;
6)  yMEHHE KOHTPOJIMPOBATh MPOIECC W pe3yabTaT Y4yeOHONM MaTeMaTH4eCKOu
NEeSATEIbHOCTH;
7)  CcIOCOOHOCTh K IMOIMOHAJIBLHOMY BOCTIPUATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3aa4, pEIIEHUN, PACCYXKICHUU.
MeranpenmeTHsie:
1)  npencraBiaeHus 00 UAEAX U O METOIAX MATEMATUKH KaK YHUBEPCAJIBLHOM SI3bIKE
HAyKU U TEXHUKH, CPEJICTBE MOJECIUPOBAHUS SBJICHUN U MTPOLIECCOB;
2)  yMEHHE€ BUJIETh MAaTEMATUYECKYIO 33Jja4y B KOHTEKCTE MPOOJIEMHONU CUTYyaINH
B JIPYTUX JUCHUILUIMHAX, B OKPY>KAIOIIEH KU3HU;
3)  yMeHHUe HaXOJUTh B PA3IMUYHbBIX HCTOUHUKAX UHPOPMALIUIO, HEOOXOAUMYIO IS
pelieHus MaTeMaTH4ecKuX MpoOJjieM, TMpeACTaBiIsATh €€ B MOHATHON (opme,
MPUHUMATh PEUICHUE B YCIOBUSX HEMOIHOW U U30BITOYHOM, TOYHOM U BEPOSTHOCTHOM
uH(bOopMaIuu;
4)  yMeHHe NOHHMMATh M HMCHOJB30BaTh MAaTEMAaTHYECKUE CPEACTBA HATJIAIHOCTH
(rpaduku, quarpamMmbl, TaOIMIIBI, CXEMBI U Jp.) AJI WUTIOCTPALMU, UHTEPIpPETaIIH,
apryMeHTaluu;
5)  yMeHue BBIIBUraThb THUIIOTE3bl NpPHU pPEIICHWH Y4YEOHBIX 3aJady, MOHMMATH
HEOOXOMMOCTb UX MPOBEPKU;
6)  yMEHUE NMPUMEHSATh WHIYKTUBHbIE U JICIYKTUBHBIE CIIOCOOBI pACCYXIACHUM,
BU/JIETh Pa3IMYHbIC CTPATETUHN PEIICHUS 3a/1a4;



7)  TOHUMaHME CYITHOCTH aJITOPUTMUYECKUX MPEANUCAHUN U YMEHHUE IEUCTBOBATH
B COOTBETCTBHUU C IIPEIOKCHHBIM aJITOPHUTMOM;

8)  yMeHHe CaMOCTOSITEIbLHO CTAaBUTH LIEIIH, BHIOMPATh M CO3/1aBaTh aIrOPHUTMBI IS
pelieHns Y4eOHbIX MAaTEMaTHYSCKUX MPOOIeM;

9) yMmeHHE IUIaHUPOBAaTh W OCYIIECTBIATH ACATEIBHOCTH, HAIIPABIICHHYIO Ha
pelIeHre 3a1a9 HCCIIEI0BATEIBCKOI0 XapaKTepa,

10) chopmupoBaHHOCTh Y4eOHOW U OOIIEMONB30BATEIILCKON KOMIIETEHTHOCTA B
00J1acTH UCII0JIb30BaHUS HH(POPMAIITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHIA.
[IpenmeTHBIE:

1)  chopMUpPOBAHHOCTHh TMPEJACTABJICHUNH O MaTeMaTHKE KaK YacTH MHUPOBOMU
KYJbTYphl M O MECT€ MAaTeMaTUKH B COBPEMEHHOW IMBUJIM3AIMU, O CIOCO0ax
OTNMCaHMs HA MAaTEMAaTHYECKOM SI3bIKE SBJICHUHN PeaibHOTO MUPA;

2)  chOpMHUpPOBAHHOCTh MPEACTABICHUA O MATEMaTUYECKUX TOHATUAX KaK O
BOKHEUIITUX MaTEMAaTUUECKUX MOJIEIISIX, TO3BOJISIONINX OMKUCHIBATh U U3y4YaTh Pa3HbIC
MIPOIIECCHI U SIBJICHUS;

3)  BIajeHHE METOJIAMH aJTOPUTMOB PEIICHUS TPHUTOHOMETPHUUYSCKUX BBIPAKCHHH,
ypaBHEHUHN, HEPABEHCTB; YMEHHWE WX NPHUMEHSITh, MPOBOJUTH JOKA3aTEIbHBIC
pacCyXJIeHUs B XOJI€ PEIICHUS 3a]1a4;

4)  chopMHPOBAHHOCTH MPEICTABICHNN 00 OCHOBHBIX MOHATHSIX, UICSIX U METOIaX
TPUTOHOMETPHH;

5)  yMeHue NPUMEHSTh U3YUYEHHBbIE MOHSITHS, PE3YJbTaThl, METOJBI ISl PEIICHUS
3a/1a4 MPAKTUYECKOTO XapaKTepa.

10 kaace

TEMA «Tpuronomerpuyeckue pyHKIIUN YUCTOBOT0 APryMEHTa»

YUeHUK Hay4YUTCH:

— BBIPAXKATh paJaHHYI0 MEPY yTiia B Tpaaycax u Hao00poT;

— BBIYUCIIATh CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIa; UCIIOJb3Ysl YUCIOBYIO
OKPY>KHOCTb ONPENEIATh CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC MMPOU3BOJIBHOTO YTJIa;
— IPUMEHSTH IPOCTENUIINE CBOMCTBA TPUTOHOMETPUUECKUX (DYHKIIHIA;

— BBIYHUCIIATh 3HAYCHHS] BCEX TPUTOHOMETPUUYECKHX (YHKIHMA TO 3aJaHHOMY
3HAQUCHUIO OJIHOU U3 HUX;

— MPUMEHSATH (DOPMYJIBI IPUBEICHNUS,

— cTpouTh Tpaduku (QGyHKIMHA Ha OCHOBe TIpadukoB 4-X OCHOBHBIX
TPUTOHOMETPUUECKUX PYHKIUH.

YYeHHK NOJIYYUT BO3MOKHOCTD:

— BBIUHCIISITh CEKAHC U KOCEKAHC YIJIa;

— BBISICHATH 3HAK 3HAYCHUI TPUTOHOMETPUUECKUX (DYHKITHI;

— JIOKa3bIBaTh TPUTOHOMETPUUECKHUE TOKIECTBA.

TEMA «TeopemMbl CJIOKEHUS [Jisi TPUTOHOMeTPUYeCKUX (YHKHUNA U HX
CJIeACTBU

Y4YEeHUK HAYUUTCS:

— MPUMEHATHh (POPMYJIbl CHHYCA, KOCHHYCA, TAHTEHCA M KOTAHT€HCAa CYMMBI U
Pa3HOCTHU JIByX ApTYMEHTOB;




— OPUMEHSTh  (POPMYJIBI  TPUTOHOMETPUUYECKUX  (YHKIHUM  JBOWHOTO U
MOJIOBUHHOI'O apT'yMEHTa;

— BbIpakKaTh CUHYC U KOCHUHYC Y€pe3 TAHT'€HC MOJIOBUHHOTO YTJIa;

— IPUMEHSTh METOJ BBEIEHUS BCIIOMOTaTEIbHOIO YIJIA;

- Hay4yaTcsl MPeoOpa30BbIBATh TPUTOHOMETPHUUECKHE BBIPAXKEHUS M JOKA3bIBATh
TOXJI€CTBA.

YYEeHUK MOAYYUT BO3ZMOKHOCTD:

— BBIBOJIMTH U IPUMEHSTH MPHU YNPOIICHUH BhIpaKEHUN POpMYIT TBOMHOTO yTIIa,
MOJIOBUHHOT'O YIJIa, CYMMbI U Pa3HOCTH TPUTOHOMETPUUYECKUX (DYHKIIMM, MOHUKEHUS
CTEIICHH;

— npeoOpa30oBbIBaTh BEIPAXKEHUSI BUAA: a Sin X + b cos x.

TEMA «O0paTHble TPUTOHOMETPUYeCKHe (PYHKIIMID)

Y4YeHUK HAayYuTCS:

— CTpOUTH TpaUKu OOpPATHBIX TPUTOHOMETPUUECKUX (DYHKIIMI U OMHUCHIBATH UX
CBOMCTBA;

— UCIIOJIb30BaTh TOXKIECTBA, CBS3BIBAIONINE OOpaTHBIE TPUTOHOMETPHUUECKHE
byHKINM,

YYEHUK MOAYYUT BO3ZMOKHOCTD:

— NPUMEHSTh TOXJAECTBA, CBA3BIBAIOIIME OOpaTHbIE TPUTOHOMETPHUECKHE
GyHKIIMHN B TpeoOpa30BaHUH BHIPAKEHUH.

TEMA «Tpuronomerpudeckue ypaBHeHUS U X CHCTEMbD»

YyeHUK Hay4YHUTCH:

— penaTh NpoCTEIINe TPUTOHOMETPUYECKUE YPAaBHEHHS IO (hopMyJiaM;

— pemaTh KBaJpaTHbIE YpaBHEHUS OTHOCUTEIBHO Sin X, COS X, tgx, ctgx;

— ONPENEIIATh OTHOPOJHBIE YPABHEHUS NIEPBOM U BTOPOM CTENEHU U pElIaTh UX
10 aITOPUTMY, CBOAS K KBAJIPATHBIM;

— IIPUMEHATh METOJl BBEJACHUS HOBOW NEPEMEHHOW, METOJ pa3JIOKEHHUs Ha
MHOKUTENH C PUMEHEeHUuEM (HOpMyI pa3sHOCTH CHHYCOB U KOCHUHYCOB IPU PEIICHUU
TPUTOHOMETPUYECKUX YPABHEHUI;

— pemaTh TPUrOHOMETPUUECKHAE YPABHEHUS C TIOMOIIBIO IMOJICTAHOBOK;

— IPOBOJIUTH OTOOP KOPHEN Ha 3aJaHHOM MPOMEKYTKE.

YYeHHK NOJTYYUT BO3MOKHOCTD:

— pemiaTb ypaBHEHUS IMOBBIIIEHHOW CIIOXKHOCTH, YPAaBHEHHs, COJIEep Kallne
oOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIINU;

— pelmaTh CUCTEMbl TPUTOHOMETPUYECKUX YPABHEHHI.

TEMA «Tpuronomerpudeckue HepaBeHCTBA

YUeHUK Hay4YHUTCH:

— pemarb MPOCTEMIINE TPUTOHOMETPUUYECKHE HEPABEHCTBA WM HEPABEHCTBA,
CBOJISALLIAECS K MTPOCTENIINM;

— peliaTh HepaBeHCTB BUja a sinx + b cosx < ¢ (wiu = c¢).

YYeHHK NOJTYyYUT BO3MOKHOCTD:

— penaTh TPUTOHOMETPUYECKHE HEPABEHCTBA METO0OM 3aMEHBI IEPEMEHHOM;

— peniaTh TPUrOHOMETPUUYECKHE HEPABEHCTBA METOAOM HUHTEPBAJIOB.




TEMA «IIpou3BoaHble ¥ IEPBO0OPa3Hble TPUTOHOMETPUUYECKNX QyHKIIHID)
Y4YeHUK HAayYuTCS:

— BBIYUCIISATH MPOU3BOJIHBIE TPUTOHOMETPUUECKHUX (DYHKIIUN 1 OOpaTHBIX K HUM;
— HCCJIEI0BaTh TPUTOHOMETpUUECKUE (QYHKIMKM HA MOHOTOHHOCTHh C MOMOIIbIO
IIPOU3BO/IHBIX;

- BBIYUCIISATH IEPBOOOPA3HBIE JJI1 TPUTOHOMETPUUYECKUX (PYHKIIHHA.

YYEeHUK NOAYYUT BO3ZMOKHOCTD:

— MPUMEHATh ONPENEIEHHBI HHTErpay JUisl BBIYACIEHUS IUIOIANEH TIUIOCKHX
¢buryp u 00bEMOB TeJ BPAIICHUS C UCTIOIb30BAHHEM TPUTOHOMETPHUUECKUX (PYHKIIHIA.

Conep:xanue y4eOHOI0 npeaMera
10-11 knace
Tpuronomerpuuyeckue GyHKUUM YUCI0BOI0 APryMeHTa

OO6o011IeHne MoHATUS yria, paAuaHHOe u3MepeHue yrioB u nyr. CHHyC, KOCHHYC,
TaHT€HC, KOTAHIE€HC, CEKAHC W KOCEKAaHC JIEWCTBUTEJIBHOIO 4YHUCJA. 3HAKU
TpuroHomeTpuueckux (QyHkuuii. IIpocreitimme CcBOWCTBA TPUTOHOMETPUYECKUX
(GyHKUMNA:  YETHOCTb, HEYETHOCTb, MEPUOJUYHOCTb. 3aBUCUMOCTH  MEKIY
TPUTOHOMETpHUECKUX (DyHKIWHI. Brraucienne 3Ha4eHU BCEX TPUTOHOMETPUIECKUX
GyHKIMA 0 3aJaHHOMY 3HAYEHHWIO OJHOM W3 HUX. J[0Ka3aTelbCTBO TOXKIECTB.
O6muocTs  (Qopmyn mnpuBeneHus. ['papukum TPUTOHOMETPUUECKUX  (DYHKITHA.
Haxoxnenrne MHOXeCTBa 3HaUCHUN (DYHKITHIA.

Teopembl ci10KeHU AJI TPUTOHOMETPUYECKUX (PYHKIUI U UX CIEeACTBUS
CuHyC, KOCHMHYC, TAHT€HC W KOTAHT€HC CYMMbI M Pa3HOCTU JIBYX apryMeHTOB.
Tpuronomerpuueckre (QYHKIIMU JBOMHOTO M TMOJIOBUHHOTO aprymeHTta. ®opmyJisl
NOHWKEeHHUsT cTeneHu. [IpeoOpaszoBaHue MNPOU3BEACHHS TPUTOHOMETPUUECKUX
byHKIIMHA B anreOpanveckyro cymMmy H HaobopoT. IIpeoOpa3zoBaHue BBIpaKESHUS:
asinx + b cos x. BelpakeHue cuHyca 1 KOCMHYCa Yepe3 TAaHT'€HC MOJOBUHHOTO yria.
Beenenue BcmomoratenmbHOro yria. IIpeoOpa3zoBaHue  TPUTOHOMETPUYECKUX
BBIPAKEHUN U JJOKA3aTEIbCTBO TOMXKIECTB.

OoOpaTHble TPpUrOHOMeETpUYecKHe PyHKINH
OOpatHbpie TpUTOHOMETpUYECKHME (YHKIMU, MX CBOMcCTBa W rpaduku. Hexoropwie
TOXKJIECTBA, CBSA3BIBAIONINE OOpaTHBIE TpUroHOMeTpuueckue pynkiuu. [Ipumepsr Ha
oOpaTHbIe TPUTOHOMETPUYECKUE (DYHKIIUH.
Tpuronomerpuyeckue ypaBHEeHHUsI M UX CUCTEMbI

[IpocTeliniue TPUTOHOMETPUYECKUE YpaBHEHUA: Sinkx = a; coskx = a;tg kx =
a; ctg kx = a. O0muii B MPOCTEHIITNX TPUTOHOMETPUUYECKUX ypaBHEHUH: sin(kx +
b) = a; cos(kx +b) = a;tg (kx +b) = a;ctg (kx + b) = a. [Tpeobpa3zoBanue
TPUTOHOMETPUUECKUX YypaBHEHUH K anreOpanyeckuM ypaBHEHUsIM. Perienue
TPUTOHOMETPUYECKUX YPABHEHU METOJOM PA3JIOKEHHUS JIEBOW YaCTU YPaBHEHUS Ha
MHOXXHUTEIIN; Pa3I0KeHUE Ha MHOKUTEIHU ¢ TpUMEHEeHneM (hOpMyJT pa3HOCTH CHHYCOB
1 KocuHycoB. OJTHOPOAHBIC YpaBHEHHMS MEPBOM M BTOPOM CTEIIEHHW. Y paBHEHUS BUJIA
asin®x + b sinx cos x + ccos?x = d. Penienne TPUrOHOMETPUYECKHMX YPABHEHMI C
noMomipio  mojactanoBku  tg(x) =t. Illpumenenne Qopmyn mpeoOpa3zoBaHusI
MPOU3BEJECHUN TPUTOHOMETPUUECKMX (PYHKIMHA B CyMMY M Pa3HOCTb. Perienue



YpaBHEHUH ¢  TIOMOIIBIO  TOJACTaHOBKM  (sinx + cosx) =t.  Pemenue
TPUTOHOMETPUYECKAX YPABHEHUM C NOMOILIBIO BBEIECHMS BCIOMOTATENIBHOIO YIJIA.
[Tpumenenue GopMys MOHMKEHHS] CTENEHH. Y PaBHEHHS MOBBILICHHOW CIIOKHOCTH.
IToctopoHHHE KOpHM W MOTEPsl KOpHEW. YpaBHEHUs, COJAep)Kallue OOpaTHbIE
TpUroHoMerpuueckue GyHKIuu. CUCTEMBI TPUTOHOMETPUYECKUX YPABHEHUH.
Tpuronomerpnyeckue HepaBeHCTBA

TpuroHomerpuueckue HepaBeHCTBa BuAa: Sinx < a,cosx < a,tgx < a,ctgx <
a, sinx = a,cosx = a,tgx = a,ctgx =a. HepaseHncrsa HEMOCPEACTBEHHO
cBOAAIIMECS K pocTeiiimuM. Pemienue HepaBeHCTB Buja a sinx + b cosx < ¢ (umu >
c). Pemenune TpUroHOMETpHUYECKHX HEPABEHCTB METOJOM 3aMEHBI IEPEMEHHOM.
Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB METO0OM HHTEPBAJIOB.

IIpousBoaHbie M MepBOOOPa3HbIEe TPUTOHOMETPHYECKUX QYHKIMIT
[IponsBoHbIE (yHKIHIA: y =sinx,y =cosx,y =tgx,y=ctgx,y =
arcsinx,y = arccosx,y = arctg x,y = arcctg x. HccnenoBanue
TPUTOHOMETPUUYECKUX (YHKIUH Ha MOHOTOHHOCTH C MOMOIIBIO MPOU3BOIHBIX.
[TepBooOpasHbie i TpUroHOMETpUUeckux QpyHkiui. [Ipumenenue onpeneaeHHOro
MHTETpaia AJsl BBIYUCICHUS TUIOMIAeH MIOCKUX (GUTyp U 0OOBEMOB TEJl BpallleHUs C
UCIOJIb30BAaHUEM TPUTOHOMETPUUECKUX (DYHKIIUH.

TemaTuuyeckoe NJIAHUPOBAHUE

10 kaace
Ne Ha3Banue pasaena/TeMsl DopMbl ¥ BUABI Texnuyeckue
n/n (Kosmm4yecTBO 4aCOB HA H3y4YeHHE) KOHTPOJISA cpeacTBa/cpencraa
(KostnuecTBO HUKT
4yacoB Ha
KOHTPOJIb)
1. Tpuronomerpuueckue GyHKIIUHA [IpoBepouHas HNuTepaktuBHas
YHUCJIOBOro aprymenTa (23 yaca) pabota Nel (1 gac) MaHeJb, KOMITBIOTEP
TUTAHIIET
2. Teopembl COKEHUS 111 [IpoBepounas HNuTepaktuBHas
TPUTOHOMETPUUYECKUX (QYHKIUN U UX pabota Ne2 (1uac) MaHeNb, KOMIIBIOTEP
cnenctBus (27 4acoB) TJIaHIIET
3. OOpatHble TPUTOHOMETPUYECKHE [IpoBepounas WHTepakTuBHAsA
¢dbyukmun (20 yacoB) pabota Ne3 (1 gac) MaHeJb, KOMITBIOTEP
TUTAHIIET




KanenaapHno - remaTudeckoe nmiianuposanue 10 kiacc.

Ne Tema ypoka KoJu-Bo Mara
YacoB | NMPOBeIECHUA
Tpuronomerpudeckue GyHKIUUA YUCJIOBOTO 23
apryMeHra
1-2 | Yucnioas oKpy>KHOCTbh. (3HAKOMCTBO C 2 04.09 — 08.09
MOJICJIbIO «YUCIIOBAsi OKPYKHOCTH))
3-5 | HucnoBasi OKpY>KHOCTb Ha KOOPJIMHATHOM 3 11.09 - 15.09
MJIOCKOCTHU. (3HAKOMCTBO C MOJIEJIbIO
«YHCIIOBAsI OKPYKHOCTh Ha KOOPJIMHATHOM
TIJIOCKOCTH ).
6-7 | Cunyc u kocuHyc. TaHT€HC ¥ KOTAHT€HC 2 18.09 —22.09
8-9 | Tpuronomerpudeckue PyHKIIUA YUCITOBOTO 2 25.09 —29.09
aprymeHTa
10-11 | Tpuronomerpuyeckue GyHKIIUU yTIOBOTO 2 02.10-06.10
apryMeHTa
12-14 | ®opmynbl npUBEAEHUS 3 09.10 - 13.10
15 | ®ynknwms y = sinx, e€ CBOMCTBa U rpaduk 1 16.10 —20.10
16-17 | dyHKIuUs y = cOsX, €€ CBOMCTBA U rpaduk 2 07.11 -10.11
18 | IlepuognyHocTh YHKIIUMHU y = SINX, Y = COSX 1 13.11 - 17.11
19-20 | IIpeoOpazoBanus rpadyukoB 2 20.11-24.11
TPUTOHOMETPUUECKUX (PYHKIMH
21-22 | ®yHKIMM y = tgX, y = ctgX, UX CBOICTBA U 2 27.11-01.12
rpadguku
23 | [IpoBepounas padora Nel 1 27.11-01.12
TeopeMbl C10KeHUs 1)1 TPUTOHOMETPUYECKHX 27
(GyHKUMIA M UX CJIeICTBUSA
24 Dopmyibl ciiokeHUss. OCHOBHbIC MOHSITHSI. 1 04.12 - 08.12
25 Penienue ynpaxHeHH 110 TEME: 1 04.12 - 08.12
26-28 DopMYJIbI CIIOKECHHUS. 3 11.12-15.12
29-30 | Dopmynsl npuBeneHus. OCHOBHBIE TOHSATHS. 2 18.12 —22.12
31 Pemenue 3amau no reme: ®opmyiibl 1 09.01 —12.01
MIPUBEICHUS
32-33 ®dopwmyiibl mpuBeaeHus. O6o01eHne 2 15.01 — 19.01
Marepuaa.
34-35 | ®opMybl ABOMHOTO, TPOMHOTO W MOJOBUHHOTO 2 22.01 -26.01
yry10B. OCHOBHBIE MOHSITHSI.
36-38 Pewrenne ynpaxxuenuii mo reme: @opmyibl 3 05.02 - 09.02
JBOWHOTO, TPOMHOT'O U MTOJOBUHHOTO YIJIOB
39-40 | ®opMyabl IBOMHOTO, TPOMHOIO U MOJOBUHHOTO 2 12.02 - 16.02

yrioB. O6001eHne mateprana




41-43 | ®opmyJibl IBOMHOIO, TPOWHOIO U MTOJIOBUHHOIO 3 19.02 -01.03
YTJIOB.
44-45 dopmynbl 414 TpeoOpa3oBaHus CyMMBI, 2 11.03 -15.03
Pa3HOCTH U TIPOU3BEACHUS
TpuroHomeTpudeckux Gpynkiuii. OCHOBHBIC
MOHSITHSL.
46-47 | Pemenue ynpaxxHeHuit no teme: GopmyIibl 114 2 18.03 —22.03
npeo0pa3oBaHus CyMMbI, pa3HOCTHU
U TIPOU3BEACHUS TPUTOHOMETPUUYECKHUX
byHKIMH
48-49 dopmybl 11 peoOpa30BaHUsI CYMMBEI, 2 25.03 -29.03
Pa3HOCTH U TIPOU3BEACHUS
TPUTOHOMETPHUUECKUX (PYHKITHI
50 | [IpoBepounas pabota Ne2 1 25.03 —29.03
O0OpaTHbIe TPUTOHOMETPUYECKHE PYHKIIUHU 20
51-52 | Penienue ypaBHEHHM, CBOSIIIMXCS K €OS X = b 2 01.04 - 05.04
53-54 YpaBaenue sin X = b. OCHOBHBIE TTOHATHS 2 08.04 — 12.04
55-56 | Pemenue ypaBHEHMI, CBOISIIMXCS K Sin X = b. 2 15.04 — 19.04
57-58 YpaBHeHUsA tg X = b 2 22.04 — 26.04
59-60 YpaBHeHus ctgx =Db 2 13.05-17.05
61-62 DyHKIMA Y = arccos X. 2 20.05 —24.05
63-64 DYyHKIMH Y = arcsin X. 2 27.05-31.05
65-66 @DyHKIMU Yy = arctg X . 2 03.06 —07.06
67-69 DYHKIIUA Y = arcctg X. 3 10.06 — 18.06
70 ITpoBepounast pabota No7 1 17.06 — 18.06




