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IMosicuuTeILHAS 3aNIMCKA

B xypce anreOppl u Hadan aHaJIM3a PacCMATPHUBAOTCS HEKOTOPHIE OCHOBHBIC METOJBI pe-
LICHHS] TPUTOHOMETPUUYECKUX YPaBHEHHH, KOTOPBIX MOXKET OBITh HEJOCTATOUYHO ISl IOJTOTOBKU U
yenemHou caade EI'D mo marematuke. [Iporpamma siaekTUBHOrO Kypca «MeTobl pelieHus Tpu-
TOHOMETPUYECCKUX YPaBHEHUH M MX CHCTEM) MpeJyiaraeT yriryoJieHHOEe U3yuYeHHUE METOIOB IIKOJIb-
HOTO Kypca, paclIMpeHHE CIIHCKA METOJIOB 32 CUET OCBOCHMS HOBBIX M M3yUYE€HHUE HEKOTOPBIX Me-
TOJ/IOB PELIECHUS] ypaBHEHUI C 0OpaTHBIMU TPUTOHOMETPUUYECKUMU (QYHKIUSIMHU.

L]envio 5IEKTUBHOTO Kypca SBIISAETCS KOPPEKIUs 0a30BbIX MaTEMaTHUECKUX 3HAHUMN, CUCTE-
MaTu3alys, pacliupeHue 1 YriIyOJIeHHe 3HAHUM B PEIICHUS TPUTOHOMETPUUYECKHX YpaBHEHUN M
CHUCTEM,

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB U TBOPUECKHUX CIIOCOOHOCTEH ydaluxcs, MCUXHUYe-
CKHX CHOCOOHOCTEH pebeHKa, 00eCreurBaOIIUX €ro aJanTalrio B AajJbHEHIIeH KU3HH, HAYUYUTh
IIKOJILHUKOB YYUTHCS TTOCPEJCTBAM JJUYHOCTHO — OPUEHTUPOBAHHOTO T0JIX0/1a;

BOCIIUTAaHUE TBOPYECKOMN JIMYHOCTH, YMEIOIIEH CaMOpPEan30BhIBATHCS U MHTETPUPOBATHCS
B CUCTEME MUPOBOM MAaTEMaTUYECKON KYJIbTYpHI.

3aoauu:

1. ChopmupoBaTh MpEACTABICHHE O HOBBIX METOJAX PEIICHHUS TPUTOHOMETPHUUYECKUX
YPaBHEHUU U UX CUCTEM.

2. latb mipencraBieHre 00 ypaBHEHUSAX ¢ OOpaTHBIMU TPUTOHOMETPHUYECKUMH (PYHKIIHSI-
MU U HEKOTOPBIX METO/IaX UX PEUICHUSI.

3. [logroroButk yuamuxcs k EI'D o matemaTuke.

4. ®opmMupoBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTh yYaIuXCsl.

Kypc opuenmuposan na pacuvperre 6a30BOro ypoBHS 3HAHHMM y4allluXcs 10 MaTeMaTHKe,
SIBJISIETCS] IPEMETHO-OPUEHTUPOBAHHBIM U JIA€T YYAIIUMCS BO3MOXKHOCTh ITO3HAKOMUTBCSL C UHTE-
PECHBIMH, HECTAHIAPTHBIMH BOTIPOCAMU TPUTOHOMETPHH, C BEChbMa PACIIPOCTPAHEHHBIMH METO/1a-
MU pEIICHUS] TPUTOHOMETPUUECKHUX 3a71a4, MPOBEPUTH CBOM CITIOCOOHOCTH K MareMaTuke. Bompock,
paccMaTtpuBaeMble B Kypce, BBIXOJAT 32 PAMKH 00s3aTENLHOTO cojepkaHus. Bmecte ¢ Tem, oHU
TECHO MPHUMBIKAIOT K OCHOBHOMY Kypcy. [1oaTOMy NaHHBIN 37€KTUBHBIN Kypc OyaeT crocoOCTBO-
BaTh COBEPIICHCTBOBAHHUIO M PA3BUTHUIO BAKHEUITUX MAaTEMATHUYECKUX 3HAHWA M YMEHHH, TIPEIy-
CMOTPEHHBIX IIKOJILHON TPOTPaMMOM, ITOMOKET OIEHUTh CBOU BO3MOKHOCTH IO MaTeMaTHKe.

Tpebosanus k mamemamuueckou NOO20MOBKe YUAUUXCL:

1. 3HaTh TpUroHOMETpHUECKHe (OPMYIBI U YMETh MPUMEHSTh UX TPHU MPEeoOpa3oBaHUU

TPUTOHOMETPUYECKHUX BBIPAKECHMUIA;



2. pemiatb TPUTOHOMETPUUYECKHUE YPABHEHUS C UCIOJIB30BAaHUEM PA3IMUHBIX METOJIOB IO
3a/IaHHOMY QJITOPUTMY U B HECTAHJAPTHOU CUTYaIUU;
3. TOTUYHO | MOJHO U3JIaraTh pelieHue.
[Tporpamma as1eKTUBHOTO Kypca «MeTo/Ibl pelieHrus TPUTOHOMETPHUUECKUX YPaBHEHHUH U UX
cucTeM» paccuuTtaHa Ha 34 yaca.
s peanusayuu 0anHo20 Kypca UCTONB3YIOTCS pa3inyHble ()OPMbI OpraHU3alUN 3aHSATUH,
TaKWe KakK JICKI[USl ¥ CEMUHAp, TPYIIOBasi, HHIWBUyalbHas, padoTa B mapax, UCCIIEOBATEIbCKas
JEeSITeNIbHOCTD YYalIUXCs, MIPAKTUKYMbl U KOHCYJIbTALIUU.
Pezynomamom npeasioxkeHHOTO Kypca JOJKHO OBITh YCIIEITHOE pemieHue 3anannii EI'D mo
Teme « TpUroHoMeTpuuecKrue ypaBHEHHS U UX CUCTEMBI».
Hmoeu peanuzayuu TaHHOW TIPOTPAMMBI IMMOABOATCS B OpME MPAKTUYECKUX B CaAMOCTOSI-

TeIbHBIX padot, TecToB, KNMoB.

H.]IaHI/IpyeMble pe3yjbTaTbl 0OCBOCHHUSA IJIEKTUBHOI'0 KypcCa

N3ydenue 3JeKTHBHOTO Kypca AaeT BO3MOKHOCTH ofydarommmcsi 11 kjacca 10cTHYD ciae-
AYIOIHUX Pe3yJabTaTOB Pa3BUTHS:

JIuunocmuwim pe3yibmamom N3y4eHus Kypea sBiseTcs: QOpMHUPOBaHUE CIETYIOIUX YMEHUHN U
Ka4yecTB:

1) ymeH#ue 5ICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIM B YCTHOW M TUCbMEHHOW PeYH, IIOHH-
MaTb CMBICJI IIOCTaBICHHON 3a/1a4M, BBICTPAauBaTh apryMEHTALUIO, IPUBOJAUTH IIPUMEPHI U
KOHTPIIPUMEDBI;

2) KPUTHYHOCTH MBIIIUICHUS, YMEHUE PACIIO3HABATh JIOTHUECKH HEKOPPEKTHBIC BBICKA3bIBAHHS,
OTJINYATh TUNOTE3Y OT (aKTa,

3) MMpeaAcCTaBJICHUEC O MaTeMaTH4eCKOi HAYyKE€ KaK C(I)epe YeJI0BEUYECKOM ACATCIIbHOCTH, 00 sTamax
€C pa3BUTHA, O €€ 3BHAYMMOCTHU JIA pa3BUTHA HTUBUIIU3 AU,

4) KpeaTHBHOCTh MBIILICHHS, HHUIIHATHBA, HAXOTYMBOCTh, AaKTUBHOCTH ITPH PEIICHUHA MaTeMaTH-
YeCcKHuX 3aJ1ad;

5) yMeHue KOHTPOJIMPOBATh MPOLIECC U pe3yiIbTaT y4eOHOH MaTeMaTHYECKOM eI TeIbHOCTH;

6) crIoCOOHOCTH K SMOIMOHATIBHOMY BOCIIPHSITHIO MATEMAaTHUECKUX OOBEKTOB, 33/1a4, PEIICHHIA,
pacCyXIEHUI;

7) BOJISL M HACTOMYMBOCTD B JIOCTHIKCHHUH IICITH.



Memanpeomemuvimu pe3yibmamamu N3ydeHus Kypca SBiseTcs GopMupoBaHUue YHUBEPCATb-
HBIX yueOHbIX neicteuit (YVY ).

1) IpeCTaBICHUs 00 HIeSX U O METO/IaX MaTEMAaTUKU KaKk 00 YHUBEPCAIBHOM SI3bIKE HAYKH H
TEXHHMKH, O CPEICTBE MOJCIUPOBAHMSI SIBJICHUI U NPOLIECCOB;

2) YMEHHE BUJIETh MATEMAaTUUYECKYIO 3a7]auy B KOHTEKCTE MIPOOJIEMHOMN CUTYaIlUU B IPYTUX
JUCHUILIMHAX, B OKpYKaIOeH KU3HU;

3) YMEHHE HaXOUTh B PA3IMYHBIX HCTOYHUKAX MHPOPMAIIUIO, HEOOXOAUMYIO IS PEIICHUS
MaTeMaTHYeCKUX MpoOJieM, U MPEACTABIATh €€ B MOHATHOU (opMe; MPUHUMATD PELICHUE B YCII0-
BHSIX HETIOJTHOM M M30BITOYHOM, TOUHON M BEPOSATHOCTHON MH(POPMAITUH;

4) YMCHHUEC [TIOHUMATh U UCIIOJIb30BATh MATCMATHYCCKUC CPEACTBA HATJIAAHOCTHU (Fpa(l)I/IKI/I,
AuarpamMmal, Ta6JII/IIH)I, CXEMbI U IIp) A WITIOCTpaluy, MHTCPIPCTAUN, ApryYMCHTALIUN

5) YMEHUE BBIJIBUTATh TUIIOTE3bI IIPHU pellIeHHE YUeOHBIX 3a/1a4 U TOHUMATh HEOOXOAMMOCTh
WX TPOBEPKH;

6) YMCHUC ITPUMCHATD NHAYKTUBHBIC U NCAYKTHBHBIC CIIOCOOBI paCCY)KHCHHﬁ, BHACTD pa3-
JIMYHBIC CTPATCIruu pCUICHUA 3aa4;

7) IIOHUMAHUE CYIIHOCTH AITOPUTMUYECKUX MPEIIUCAHUNA U YMEHUE IEUCTBOBATh B COOTBET-
CTBUH C IIPEMIOKEHHBIM aJITOPUTMOM;

8) YMCHHUE CAMOCTOATCIIbHO CTABUTH L ECJIH, BBI6I/IpaTB " CO31aBaTh AJITOPUTMBI IJId PCILICHUA
yLIe6HBIX MATEMAaTHYCCKUX HpO6J’I€M;

9) YMEHHE TUIaHUPOBATh M OCYIIECTBIISIThH AEATEIbHOCTh, HAITPABJICHHYIO HA PEUICHUE 3a7a4
HCCIIEA0BATENBCKOTO XapaKkTepa;

Pezynamuenvie YY/I:

1) camocrosTenbHO OOHAPYKHBATH U (POPMYIHPOBATH YICOHYIO TPOOIEMY, ONPEACTTh LENb
YV

2) BBIABHMTraTh BEPCHHU PEIICHUS IPOOIEMbI, 0CO3HABATH (M HHTEPIIPETHPOBATH B CITydae HEOO-
XOJIMMOCTH ) KOHEUHBIA Pe3yibTaT, BRIOUPATh CPEICTBA TIOCTHKEHUS 1IN U3 TIPEIII0KCHHBIX,
a TaKk)Ke MCKATh UX CaMOCTOSTCSIIBHO;

3) cocTaBisATh (MHIAMBUAYAILHO WM B TPYIIE) IUIAH PEIICHUS POOJIeMBbI (BBIMTOJIHEHHS MTPO-
€KTa);

4) paborasi 1o TUIaHy, CBEPSATH CBOM JCHUCTBHUS C LENBIO M IPU HEOOXOIUMOCTH HCIIPABIIAThH
OLIMOKHU CaMOCTOSITENILHO (B TOM YHCIIE M KOPPEKTUPOBATH IUIaH);

5) B amasore ¢ y4uTelieM COBEPIICHCTBOBATh CAMOCTOSITEIIEHO BRIOpAHHBIC KPUTEPUH OIICHKH;

Ilo3naeamenvnvie YY/I:



1) npoBOANTH HAOIIOICHUE U YKCIIEPUMEHT 10T PYKOBOJCTBOM YUHUTEIIS;

2) OCYIIECTBIISTh PACIIMPEHHBII MOMCK HH(POPMAIIMU C UCIIOIB30BAHUEM PECYPCOB OMOIIHO-
TEK U UHTEPHETA;

3) ocyiecTBIATh BbIOOp Hanbosee 3G (HEKTUBHBIX CIIOCOOOB PEIICHHS 3a/1a4 B 3aBHCUMOCTH
OT KOHKPETHBIX yCJIOBUH;

4) aHaMM3UPOBATH, CPABHUBATH, KIACCU(PHUIIMPOBATH U 00001IATh (DaKThI U SBICHHUS;
5) nmaBaTh OmMpeCICHUS IOHATHSIM,

Kommynuxamuenwvie YY/I:

1) camMOCTOSATEIbHO OPraHU30BbIBATh yU4eOHOE B3aUMOICHCTBHE B TPyIIIe (ONPeaeisaTh o0IIme
1[eJIH, IOTOBAPUBATHCS APYT C APYTOM U T.J1.);

2) B JIUCKYCCHH YMETh BBIJBUHYTH apI'yMEHTBI K KOHTPAPTYMEHTBI;

3) YUYUTBCA KPUTUIHO OTHOCUTCA K CBOEMY MHCHUIO, C TOCTOMHCTBOM IIPU3HABATH omnbou-
HOCTb CBOCT'O MHCHHA U KOPPCKTUPOBATL €TI0,

4) moHMMasl O3UIUIO JIPYrOro, Pa3iinyaTh B €ro peyr: MHEHUE (TOUKY 3pSHHUs ), 10Ka3aTeIb-
CTBO
(apryMeHThI), pakThl (TUIIOTE3bI, AKCUOMBI, TEOPHH);

Ilpeomemmnvim pe3ynromamom n3y4eHus Kypca sBisercss GOpMUPOBAHUE CIEAYIOMNUX YMEHUH. 1)
OBJIaJieHHe 0a30BbIM MOHSATUIHBIM aNlapaToM 10 OCHOBHBIM pa3zesiaM COJepKaHus; IPeICTaB-
JieHrne 00 OCHOBHBIX M3y4YaeMbIX MOHATHAX KaK BaXXHEHIITMX MAaTEMAaTHUYECKUX MOJIENSX, TO3BO-

JIAIOIIUX ONMHMCBIBATh U U3YYATh PCAJIBHBIC ITPOLICCCHI U SABJICHUS,

2) yMeHHe paboTaTh ¢ MaTEMaTHUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOOXOAMMYIO
MH(OPMAIINIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOM M MMCbMEHHOHN pedn mpume-
HEHUEM MAaTEMaTU4ECKOW TEPMUHOJIOTMH U CUMBOJIMKH, NCIIOJIb30BaTh PA3JINYHbIE SI3bIKU MaTe-
MaTHUKHU, TPOBOJIUTH KJIACCU(PHUKALIUH, IOTHYECKHE 0O0CHOBaHMS, I0KA3aTeNbCTBa MaTeMaTHye-
CKHX yTBEPKICHUN;

3) pa3BUTHE MPEACTABICHUN O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPaJIbHBIX 10 JEUCTBHU-
TEJIbHBIX YUCEN; OBJIAJEHNE HABBIKAMHU YCTHBIX, IMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIUUCIICHUM;

4) OBJIaJICHUE CUCTEMOU (PYHKIIMOHAIBHBIX TOHITHH, ()YHKITHOHATHHBIM SI36IKOM M CHMBOJIH-
KOH; yMEHHE UCIIOIb30BaTh QYHKIIMOHAIBHO-TpaduuecKre MpeICTaBIeHUs Ul ONMCaHMs U aHa-
JIM3a peajbHbIX 3aBUCUMOCTEN;

5) OBJIAICHUE T€OMETPUUECKUM S3BIKOM, YMEHUE UCIIOJIB30BATh €ro JUIsl ONMCAHUS IIPEIMETOB
OKPY>KaloIIero MUPA; pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUI U N300pa3UTEIbHBIX YMEHHMH,
IPUOOpETEHNE HABBIKOB FEOMETPHUUECKUX ITOCTPOSHHI;



6) YCBOEHHE CUCTEMATUYECKUX 3HAHUM O TeOMETPUYECKUX Telax B MPOCTPAHCTBE U UX CBOM-
CTBax, YMEHUE NMPUMEHSITh CUCTEMAaTUUECKUE 3HAHUS O HUX JIJIS PEIICHUS T€OMETPUUYECKUX U
MPaKTUYECKUX 3a/1a4;

7) YMEHHE U3MEPATH AJIMHBI OTPE3KOB, BEIMYUHBI YTIIOB, UCIOIH30BaTh (OPMYIIbI JIJIs
HaXO0XJACHUS IJIOMAAeH U 00BEMOB F€OMETPHUUECKUX Tell;

8) YMCHUC IMIPUMCHATD U3YUYCHHBIC ITOHATHA, PE3YJIbTAaThl, MCTOAbI IJId PCIICHHUA 3adaY ITpaK-
TUYCCKOI'0O XapaKTepa 1 3a1a4 U3 CMCIKHBIX TUCHHUIINH C UCIIOJIb30BAHHUEM IIPU HCO6XOI[I/IMOCTI/I
CIIPaBOYHBIX MaTCpUaAIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA.

Conep:xanue Kypca

OcHoBHbIe TpUTOHOMeTpUYecKkue (popmyJibl. Tpuronomerpnueckue ypapuenusi. Oommue mo-

JiokeHus1 (MoBTOpeHue) (24).
L]ens: TOBTOPUTH OCHOBHBIE TPUTOHOMETPHYECKHUE (DOPMYIIHI.

OcHOBHbIE TPUTOHOMETpPUYECKHUE TOXkAecTBa. [loBTOpUTH (hOpMYIBI KOpHEH TPOCTEHIINX
TPUTOHOMETPUYECKUX YPABHEHHM.
Pemenue ypaBHeHmii pa3/io:keHueM Ha MHOKUTeTH (3 1),
L]eny: co3nanue ycnoBuil 1s1 JOPMUPOBAHUS YMEHUN pellaTh ypaBHEHUS Pa3lioKeHUEM Ha MHO-
KUTEIIN.

IIpu pemieHny TPUTOHOMETPUYECKUX YPAaBHEHUH MOXKHO I10JIb30BATHCS BCEMHU U3BECTHBIMU
croco0aMu pa3ioKEeHHsI Ha MHOXKUTEIN alre0panieckKuX BhIpaKeHUN. ITO BEIHECEHUE OOIIETO
MHOYHTEJIS 32 CKOOKH, TPYIITUPOBKA, IPUMEHEHHE (POPMYJT COKPAILIEHHOT'O YMHOXKEHHUS, TPUTO-

HOMETPUYECKHUX (POPMYIL.

Pemenne ypapHeHunii npeo0pa3oBaHeM CyMMBbI TPUTOHOMETPHYECKUX (PYHKIHI B IPOU3Be-
JieHHe ¥ Mpou3BeaAeHusi — B cymmy (3 1).
L]env: co3nanue ycnoBuit st QOpMUPOBAHUS YMEHUHN peliaTh ypaBHEHUS peoOpa3oBaHUEM CyM-
MbI TPUTOHOMETPHYECKHUX (YHKIIUI B IPOU3BEACHHUE U TIPOU3BEICHUS — B CYMMY.

®opmyIibl Tpeodpa3zoBaHus CYMMBI WIIM PA3HOCTH TPUTOHOMETPUYECKUX (YHKIUI B ITPO-
u3BeneHne. opmMynsl npeoOpa3oBaHUs MPOU3BEIEHHUS TPUTOHOMETPHUECKUX (DYHKIIUN B CyMMY.
OI[HOpOI[Hl)Ie YPABHECHUA U YPABHECHUSA, K HUM CBOAAIIMECH, METO/I BCIIOMOTaTe¢JIbHOI0 apry-
MeHTa (5 4).
Lenv: cozmanue yciaoBuii Uit pOPMUPOBAHUS YMEHUI peniaTs ypaBHeHuUs Buaa asinx +bcos x=0,
a*sin®x+bsin x*cos x+c*cos?x=0, asin’x+bsin xcos x+c cos’x=d,d0, a sin x +b cos x=c,(ab0).
Penienne ypaBHeHHi ¢ MCMOJIb30BAHHEM OTPAaHMYEHHOCTH (PYHKIUI Y=SINX 1 y=C0SX (3 u).
L]enw: co3panue ycioBuil [y (GOpMUPOBAHUS YMEHUH pelllaTh YPaBHEHHs C UCIIOIb30BAHUEM

OrPaHUYEHHOCTH TPUTOHOMETPUUYECKUX (QYHKIIUH.



3anauu, Tpedyromme oToopa KopHei (14).

Llenw: co3nanue ycioBuii 1yt GOpMUPOBAHUS YMEHUH BHIOUPATh U3 TIOJIYYEHHOW CEpUU PELICHHUH,
JIMIIb YacTb, YIOBJIETBOPSIOLLYI0O HEKOTOPOMY JONOJIHUTEILHOMY YCIOBHIO.

Pemenne ypaBHeHuii, cogepkalux TPUroHoMeTpruYeckne GyHKIUM 1O/ 3HAKOM PaJnKajIa
(3 u).

Llenw: co3panue ycioBuil 1y (GOpMUPOBAHHUS YMEHUH peliaTh pa3iInyHble BUJIbI ypaBHEHUH, CO-
Jep KalIiX TPUTOHOMETPUUECKUE (PYHKITUH MO/ 3HAKOM paJuKaa.

Hcnosb30BaHue ycJ0BHI paBeHCTBA TPUTOHOMeTpuYeckuX pyHkuui (34). [Jens: chopmu-
pOBaTh YMEHHE UCII0JIb30BATh YCIOBHE PABEHCTBA TPUTOHOMETPUYECKUX (PYHKIUN Ui pelieHus
YpPaBHEHUU.

PenieHune TPUroHOMETPHYECKHX YPABHEHHIT €O CJIOKHBIM aprymMeHToM (44)

Ilens: ChopMupoBath MpeCTaBICHUE O CIIOCO0aX PEIICHUs TPUTOHOMETPUYECKUX YPaBHEHHM, B
KOTOPBIX CJIOKHBIN apTryMEHT — CI0XKHas PYHKIIHS OT X.

Metoabl pelieHHs1 YPaBHEHHH, COepsKalUX 00paTHbIe TPUTOHOMeTpruYeckne pyHKuuu (5
q).

Ilens: ChopmupoBaTh MpenCTaBICHHE O CIIOCO0AX pPEUICHHS TPUTOHOMETPUUECKHUX YpaBHEHUU,
coJiepKaliX oOpaTHbIE TPUTOHOMETPUUECKUE (PYHKIIUH.

CucremMbl TPUrOHOMETpPUYECKUX ypaBHeHui (54).
Ilens: ChopmupoBarh npeAcTaBI€HUE O CIIOCO0AX PEIICHHUsS CHUCTEM TPUTOHOMETPHUYECKUX ypaB-
HEHU.

CUCTCMBI, CITOCOOBI peUICHU.
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