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I[lnanupyemble pe3yjbTaThl
YpoBeHb 00s13aTeILHON TOATOTOBKH 00yYaromerocs

. YMeTh MPOU3BOAUTH BBIUNCIIECHUS C IEUCTBUTEIBHBIMUA YUCIIAMM.

. Y MeTh BBINOIHATH TOKJIECTBEHHBIE IPE0OPA30BAHUS TPUTOHOMETPUUECKUX BBIPAYKEHUI C MOMOLIBIO CIPAaBOYHOIO MaTepuasa

. VYMeTh penath HECIO0KHbIE aNredpandeckue, TPUrOHOMETPUUECKUE YPAaBHEHNUS, HEPABEHCTBA.

. 3HaTh OCHOBHBIE CBOMCTBA (DYHKIIMI U YMETh CTPOUTH UX I'paUKHU.

. YMeTh HaX0IUTh MPOU3BOAHBIE QYHKIIHH, MOIB3YACh MpaBMiIaMu AU PEPEHIINPOBAHUS.

. IloHnMaTh MEXaHUYECKUN U TEOMETPUUECKAN CMBICII IIPOU3BOTHOM.

. [IpuMeHsITh IPOU3BOIHBIC IS UCCICIOBAHUS (PYHKIIHI U TOCTPOCHUSI UX TPaUKOB B HECIOKHBIX CIyJasX.

YpoBeHb BO3MOKHOU MOATOTOBKHA 00YYarOIIErocs

. YMeTh NPOU3BOAUTH BBIYNCIICHHUS C IEUCTBUTEIBHBIMHA YHACIIAMH.

. YMeTb BBITOJIHATH NPE0OPa30BaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUN.

. VYMeTh pemars anredpandeckue, TPUrOHOMETPUYECKHE YPaBHEHHU S, HEPABEHCTBA U UX CHUCTEMbI, IPUMEHSS Pa3IMYHbIE METOIbI UX
pELICHUN.

. 3HaTh OCHOBHBIE CBOMCTBA (DYHKIIMI U YMETh CTPOUTH UX I'padUKU. YMETh NPUMEHATh CBOMCTBA (DYHKUUN PU PEILICHUH Pa3IUYHbIX
3a7ad4.

. OBnazneTs NOHATHEM HENPEPHIBHOCTH (PYHKIIMMA, TOHATHEM ITPOU3BOJHOM.

. OcBouTh TeXHUKY JU(PepeHIMPOBaHUS. ¥ METh HAXOAUTh IPOU3BOJHYIO CJIOKHON (PYHKIINH.

. OcBouTh TeXHUKY JU(PepeHIUPOBaHUS. Y METh HAXOAUTh IPOU3BOJHYIO CJIOKHON (PYHKIINH.

. Hayuutbcst npuMeHsTh 1udepeHInanbHOe NCUUCICHHUE U1l UCCIIEI0BAHUS SJIEMEHTAPHBIX U CIIOKHBIX (PYHKLIMNA U MOCTPOEHUS UX
rpauKoB.

. Hcnonb30BaTh NpUOOPETEHHBIE 3HAHUS U YMEHHSI B IPAKTUUYECKOM IEATEIbHOCTH U MIOBCETHEBHOW XKU3HU ISl pELIECHUS

NPUKJIAJAHBIX 337]a4, B TOM YHCJI€ COI[UATBHO-IKOHOMUYECKUX U (PU3NYECKHUX, HA HAMOOJbIINE U HAMMEHbBIIINE 3HAUCHMS], HA HAXO0XK]ICHUE
CKOPOCTH U YCKOPEHHUSL.
VYpoBeHb 0053aTENbHON MOATOTOBKY BBIITYCKHUKA

YpoBeHb BO3MOKHOM MOATOTOBKU BBITYCKHUKA
JIOJDKEH
3HATH/TIOHUMATD:



. 3HAYEHHE MAaTEMATHYECKOW HAyKH JUIsl pELIEHUS 3a/1a4, BOSHUKAIOIIMX B TEOPUH U NIPAKTHUKE; IIUPOTY U B TO K€ BPEMs
OTrpaHMYEHHOCTh IPUMEHEHUS MaTEMAaTUUECKUX METOJIOB K aHAJIM3y U UCCIIEIOBAaHUIO IPOLIECCOB U SIBJICHUI B IPUPOJIE U OOIIECTBE;

. 3HaYeHUe NMPAKTUKU U BOIPOCOB, BOZHUKAIOIIKX B CAMOM MaTeMATHUKE JUIsl (JOPMUPOBAHUS U PA3BUTHUSI MATEMAaTUUECKON HAYKH;
VICTOPHUIO Pa3BUTHS MOHATHUS YHMCIIA, CO3JaHUS MAaTEMAaTHYECKOIO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHsI T€OMETPHH;

. YHHUBEPCAIbHBIN XapaKTEp 3aKOHOB JOIMKH MAaTEMATUYECKUX PACCYX ACHHM, UX IPUMEHUMOCTb BO BCEX O0JIACTAX YEIOBEUECKOM
NEATEIbHOCTH;

. BEPOSITHOCTHBIN XapaKTep Pa3aIuvHbIX MPOLECCOB OKPYKAIOIIErO0 MUPA.

Anrebpa

YMerTs:

. BBINIOJIHATH apu(PMETHUECKUE NEUCTBUS, COUETAs! YCTHBIE U TUCbMEHHBIE IPUEMbI, IPUMEHEHUE BBIUUCIUTENBHBIX YCTPOICTB;
M0JIb30BAThHCS OLIEHKON M MPUKUAKOMN MPU MPAKTUYECKUX PAcUeTax;

. IPOBOJUTH MO U3BECTHBIM (hOpMyJIaM U MpaBUIIaM NMPeoOpa3oBaHus OYKBEHHBIX BBIPAKEHU, BKIIOYAIOLIMX CTEICHH, PAJAUKAJIbI U
TPUTOHOMETPHUUECKHE PYHKIUU;

. BBIUUCIISATh 3HAUECHUS YUCIIOBBIX M OYKBEHHBIX BBIPAXKEHH, OCYIIECTBIISASE HEOOXOIUMBIE MTOICTAHOBKU U MPe0Opa30BaHus;
UCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B IIPAKTUUYECKOM 1€ATEIbHOCTH U TOBCEAHEBHOMN KU3HU:

. U1 IPaKTUYECKUX PACYETOB IO popMyJsiaM, BKItOYast pOpMyJIbl, COAEpKAIIME CTENEHH, PaJAUKaJIbl U TPUTOHOMETPUUECKUE
(YHKIMM, UCIIOJIB3YSl IPU HEOOXOIMMOCTH CIIPABOYHBIE MaTepUaIbl U MPOCTEUIINE BRIYUCIUTEIbHBIE YCTPOUCTBA.

OyHKIMHA U TpaduKu

YMerTs:

. onpeaensaTh 3HauyeHue QyHKLIHUU 110 3HAYEHUIO apryMEHTa [P Pa3IMYHbIX crloco0ax 3a1anus QyHKINH;

. CTPOUTH IpaUKN N3YyYEHHBIX (DYHKIIHIA;

. OMKCHIBATH MO TpaUKy U B MPOCTEHIINX CAy4asx Mo (popmysie MOBeIeHNE U CBOMCTBA (DYHKIIMI, HAXOAUTH 1O TpaduKy QyHKIIUU
HanOOJIbIINE U HAUMEHBIINE 3HAYCHUS;

. pemarh ypaBHEHUs, TPOCTENUILINE CUCTEMbI YPaBHEHUM, UCIIOJIb3Ys CBOMCTBA (PYHKUUN U UX TPauKOB;

UCITI0JIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTHYECKOU JEATEIbHOCTH U MOBCETHEBHOW KU3HHU:

. JUTSL OTIMCAHUS C TTOMOILBIO (PYHKIMN Pa3IudHbIX 3aBUCUMOCTEN, TPEICTABIICHUS UX TpaduuecKu, UHTepIpeTalui rpaduKoB.
Hayana maremaTnueckoro aHanusa

YMerTs:

. BBIYUCIISITh MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIUI, UCIOJIB3YS CIPABOYHBIE MaTEpUAIIbI;



° HCCJICA0BAaTh B HpOCTGfIHIHX ClIydasax q)YHKHI/II/I Ha MOHOTOHHOCTBL, HAXOJAHUTb HauOOIbIINE U HAUMEHBIIINE 3HAYCHUS (I)YHKIII/II\/'I,
CTPOUTDH Fpa(l)I/IKI/I MHOTI'O4JICHOB H HpOCTGﬁIHPIX paduOHAJIBbHBIX (I)YHKHPII;'I C UCIIOJIB30BAHUCM AdAllllapaTda MATCMATUYICCKOI'O aHAJIN34a,

° HJIA pCIICHUA ITPUKIIAAHBIX 3a/1a4, B TOM YHUCJIC COINAJIbBHO-OKOHOMHNYCCKHUX U (1)I/IBI/I‘ICCKI/IX, Ha HauOOJIbIITE ¥ HAMMCHBIIIHC
3HA4YCHUA, Ha HAXOXKACHHUC CKOPOCTHU U YCKOPCHU.

ypaBHeHI/ISI N HCPpAaBCHCTBA

YMeTb:

. pelmaTh palMOHaJIbHbIC YPABHEHNS U HEPABEHCTBA, IPOCTEUIINE UPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI,
. COCTaBJIATh YPABHEHUS M HEPABEHCTBA I10 YCIOBUIO 3aa4H;

. MCIIOJIb30BATH JJIs1 MPUOIMKEHHOTO PEIICHNs YPaBHEHUN U HEPABEHCTB IpayuuecKuil METO;

. M300pakaTh HA KOOPAMHATHOM MJIIOCKOCTH MHOKECTBA PEIICHUI MPOCTEUIINX YPABHEHUN U UX CUCTEM;

UCITI0JIb30BaTh NPUOOPETEHHBIC 3HAHUS M YMEHHUSI B IPAKTUYECKOU JIEATEIbHOCTH U MIOBCETHEBHOW KU3HHU:

. JUISl TOCTPOEHHUS U UCCIEA0BAHUS MPOCTEUIINX MATEMATUYECKUX MOZEIEH.

DneMeHTbl KOMOMHATOPUKH,
CTaTUCTUKH U TEOPUH BEPOSTHOCTEU

YMeTh:

. pemaTth NpocTeiime KOMOMHATOPHBIE 3a/1a4ld METOJIOM Ttepedopa, a TaKkKe ¢ UCIIOIb30BaHUEM U3BECTHBIX (DOPMYIL,
. BBIYUCIISATH B IPOCTEHUINMX CIydasX BEPOSITHOCTH COOBITHI Ha OCHOBE IOJICUETa YHCIa UCXOJIOB;

HCIIOJIb30BaTh MIPUOOPETCHHBIC 3HAHUS M YMECHHS B MMPAKTUUCCKON JEATCIIBHOCTH M MIOBCETHEBHOM KU3HU:

. JUISL aHAJIM3a PeaJIbHBIX YHCIIOBBIX JAaHHBIX, MPEJICTABICHHBIX B BUE AUArpaMMm, Tpadukos;

. aHanu3a uHGOpMalUKU CTAaTUCTUYECKOTO XapaKTepa.

Copep:xanue y4e0OHOr0 nmpeamMera
1. Tpuronomerpudeckue GpyHkuuu. (23 yacon)

O6s13aTeIbHBIE MUHEMYM CO/I€P:KaHHUS 00Pa30BaTEIbLHOI 001aCTH MaTeMATHKA

e Paauannas mepa yrina. IIoBopoT TOUkH BOKpYT Hayajia KOOpIUHAT.
OHpCI[eJ'IeHI/Ie CHHYCa, KOCMHYCa U TaHI'CHCA YyTJIa.
3Haku CHHYC4, KOCMHYCA U TaHI'CHCA YTJIOB.
OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBL.
TpuroHoMeTpruvecKkrue TOKIECTBA.
Tpuronomerpuyeckue GyHKIUH.

TpeOoBaHMsi K MAaTeMATH4€CKOH MOAT0OTOBKE

4



YpoBeHb 00513aTeJILHON MOATOTOBKH 00y4Yar0Ierocs
e VYMeTh HAXOWTh 3HAUCHUS CHHYCA KOCHHYCA, TAHT'CHCA yIila Ha OCHOBE OMPECIICHUH, C TTOMOIIBIO KAIBKYISTOPA U TaOJIHII.
e BEIMoOIHATH TOXKICCTBCHHBIC HpGOGp%OBaHI/IH TPUTOHOMCTPUYICCKUX BBIpa)KCHI/Iﬁ C IIOMOUIBIO CITPABOYHOI'0 MaTcpuajia

e 3uath cBoiicTBa TpUroHOMeTpudeckux Gynkuuit ¥ — COSX YV =SINX, Y =1gX, y=CIZY i y\ery, crponts ux rpaduKi.
YpoBeHb BO3MOKHO MOAT0TOBKH 00y4a0Ierocs
e VMeTh HAXOMTh 3HAYCHHUS CHHYCA KOCHHYCA, TAHTEHCA yIJla Ha OCHOBE ONPE/IesICHH I, C MOMOMIBIO KaIbKYIATOPA M TAOIUI. BBIMOIHATE TOXK1ECTBCHHbIC
IIpe0Opa30BaHKs TPUTOHOMETPUIECKUX BBIPAXKEHHUIA.
e VYMeTh IPUMEHATH TPUTOHOMETPHYECKHE (POPMYIIBI IIPU PEIICHUM NPAKTHIECKHX 3224

y=C0Sx, y=Sinx, y=tgx

e 3HaTh CBOWCTBA TPUTOHOMETPUYECKUX (PYHKLIMN U YMETh CTPOUTH UX TpaduKu. YMETh BBIIOJIHATH IPe0OpazoBaHus

rpaduKoB.
YpoBeHb 00s13aTeJIbHOI MOATOTOBKH BbINYCKHUKA
e Brruuciure sin135°.

. . T
e Haiinnre cos X, ecnmu sin X =0,8 u E < X< 7T

e [Toctpoiite rpaduk GyHKIHH ¥ = 2COS X.
e CpaBHute uncna tgl u g3

YI)OBEHL BO3MOKHOM MNOATOTOBKH BBIITYCKHHKA

. o T
e Haitnure tg > €cIli COoS =_§ u E<a <.

| cos x|

nx

e [Toctpoiite rpaduk GyHKIUH Yy = Y BBISICHUTE €€ CBOMCTBA.

2. Tpuronomerpuyeckue ypaBuenus. (11yacon)

Pa3nesn martemaTnku. CKBO3HAs JINHHS.

e VYpaBHEHUS U HEPABEHCTBA.
O06s13aTeIbHBINE MUHMMYM CO/IeP’KAHUSA 00pPa30BaTeJIbHOI 00/1aCTH MaTeMaTHKA

e Tpuronomerpuueckue ypaBHeHHs SinNX=a, COSX=a, tgx=a, ctgx=a.

e PemieHue TpUrOHOMETPUYECKUX YPABHEHU.

e [Ilpocreiine TPUroHOMETPUUECKHE HEPABEHCTBA.

TpeGoBanus kK MAaTEeMaTHYECKOI MOATOTOBKE

YpoBeHb 00513aTe/ILHON MOATOTOBKH 00y4YaK0IEr0Cs

e VYMeTh pemaTh NPOCTEUIINE TPUTOHOMETPUUECKHUE YPABHEHUS.
YpoBeHb BO3MOKHOM OATOTOBKH 00y4Ya01erocst



e VYMeTh pemaTh TPUTOHOMETPUYECKUE YPABHEHHUS.

e OsBnazeTb HEKOTOPHIMH MMPUEMAMH PEIICHUS] TPUTOHOMETPUUECKUX YpaBHEHUIA.
YpoBeHb 00513aTeJIbHOM MOATOTOBKH BbINYCKHUKA

e Haiinure xopHU ypaBHeHHs 2Ssin X = 1, MpUHAIEkKAIINE OTPE3KY [0; 271].

X
e Pemmte ypasrenue: a) 1+tg 3° 0; 6)cos” x—2cosx =0.

ypOBeHb BO3MOKHOH MOATOTOBKH BBIITYCKHHUKA

e Haiinure kopHU ypaBHEHHs 2Sin3X = —\/5 , IpUHAJIEXKAIUE OTPE3KY [—2; 2].

e Pemvire ypaBHEeHUE: 2«5 sin X+4sin X-cos X = 0.

3.IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpaskeHHH. (16 yacoB)

Pa3nes matemaTnku. CKBO3Has JINHUS.

e Brruucnenus u npeoOpa3oBaHus
Oo0s13aTEeIbHBIH MUHMMYM CO/EPKAHUSI 00Pa30BaTeJbHON 00J1aCTH MaTEeMaTHKA

e (CuHYC, KOCUHYC, TAHT€HC U KOTAaHI'€HC CYyMMBbI M Pa3HOCTH apIyMEHTOB.

e (CuHYyC, KOCUHYC, TAHI'€HC U KOTAHT'€HC JBOMHOIO yIJIa.

e (CyMMa U pa3HOCTb CUHYCOB, KOCUHYCOB, TAHT€HCOB 1 KOTAHI'€HCOB.

e [IpeoOpa3oBaHus NPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAXKEHUH.

TpeGoBanns kK MaTeMaTH4YeCKOH MOATOTOBKE

YpoBeHb 00s13aTeJIbHON MOATOTOBKHU 00y4aK0IIerocst

e BhIMONHATE TOXKIECTBEHHBIE TPE0OPa30BaHUs TPUTOHOMETPHUUECKUX BBIPAXKEHUH C MOMOIIBIO CIIPABOYHOI'O MaTepHara.

e VYMeTh HaXOAWUTh 3HAUEHUS TPUTOHOMETPUUECKUX BBIPAKEHHI; 0IB30BATHCS OLIEHKON M MPUKUIKON NIPU MPAKTUYECKUX pacyeTax.
YpoBeHb BO3MOKHOM NOATOTOBKH 00y4YaoLierocs

e VYMeTh HaXOJUTh 3HAUEHUSI CHHYCA KOCUHYCA, TAHI'€HCA yIjla Ha OCHOBE OINPEENIEHUH, C TIOMOIIBIO KaJbKYJIATOpa U TaOauL]. BBIMOIHATH TOKECTBEHHBIE

npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH.

e VYMeTh NPUMEHATh TPUTOHOMETpUUYECKHE (POPMYIIbI TPU PEIICHUH NMPaKTHYECKUX 3ajay.

YpoBeHb 00s13aTe/1bHOM MOATOTOBKH BBIIIYCKHUKA



B .

/4
® YIIpOCTUTE BBIPAKEHUE COS (E + XJ + <> sin X.

2./3sin15° cos15°
e Brauciaure:

1-2sin?15°
sina +sin3a
e Jlokaxxure ToxaecTBO: ——— =19201.
COSa +Cc0S 3

YpoBeHb BO3MOKHOM MOATOTOBKH BbIIYCKHUKA

3.

v
o prOCTI/ITe BBIPpAKCHHUE COS (5 + X] + 7 Sin X.

tg29° +tg31°
1-1t929°tg31°

e Braucaure:

. a 3
e Haiigure tg > ecnu cosaz—g 51 E<a<7r.

¢ HaiinuTte HamMeHbIiee 1 HanbOoJpIee 3HaYeHue QYyHKIMNA Y = sin X —+/3 coS X.

4.ITpousBoanas. (37 yacos)

Pa3nes maremaTuku. CKBO3Has1 JIMHMSA.

e ODyHKIMHU
O0s13aTe1bHBIN MEHEMYM COJCP/KAHUA 00Pa30BATEJIBbHOM 00/1aCTH MaTEeMAaTHKA

e [lonsTHe 0 Ipeaene u HeMPepbIBHOCTH (PYHKIINU.
[TonsATHE TPOU3BOIHOIA.
[IpousBoHas creneHHoN GQyHKIIUU.
[IpousBoiHas CyMMBI, TPOU3BEACHUS U YACTHOTO JIBYX (DYHKIIHH.
[Ipou3BoiHbIE TPUTOHOMETPUUECKHUX (YHKIUI.

TpeGoBanus k MaTeMaTHYeCKOH MOATOTOBKE

YpoBeHb 00s13aTeJIbHON MOATOTOBKHU 00y4aK0IIerocst

e YMeTbh BBIYUCIIATH MPOU3BOHBIE FTIEMEHTAPHBIX (DYHKIIMA, UCTIONB3YS CIIPABOYHBIE MAaTEpUAIIBI.

e VYMeTb ucCCNe0BaTh B MPOCTEHUIINX CIydasiX (YHKIUU HA MOHOTOHHOCTbD.

e VYMeTh HaXOAUTh HAUOOJbIINE U HAMMEHBIINE 3HAUCHUS (PYHKIHIA.
YpoBeHb BO3MOKHOM OATOTOBKH 00y4Ya01erocst

e OsnageTh MOHATUEM MPOU3BOAHON (BO3MOXKHO Ha HAIJISITHO - UHTYUTUBHOM YPOBHE).

e OcBOUTh TEXHUKY U PepeHIupoBaHus.



e VYMeTh HaXOJUTh MTPOU3BOAHYIO CIIOKHOU (PYHKITHH.
e YMeTh UCIOJIB30BaTh NPUOOPETECHHBIC 3HAHUS M YMEHHS B MPAKTUYECKON JEsITeNbHOCTU U TIOBCETHEBHOM JKU3HU U1 PEIIeHUs TPUKIIATHBIX 33/1a4, B TOM
YHClIe COLUAIbHO — SKOHOMHYECKUX U (PU3NYECKUX, HAa HaUOOJIblIlee U HaUMEHbIlIee 3HaYeHHUsI, Ha IPOXO0XKACHUE CKOPOCTH U YCKOPEHUSI.
YpoBeHb 00s13aTeJIbHOI MOATOTOBKH BbINYCKHUKA
e Haiinnre mpou3BoaHyr0 QyHKITNN:

a)y=2x*-—x+12; 6) y =sin 3x; 6)y:\/;~x2.
e Brrunciute npoussoanyto gynakiuu f(X) =2x* —3x+5
B TOUKE X, =1.

5.0600marmee nopropenue. (94acon)
Pa3nes matemaTnku. CKBO3HAs JINHHS.
e Yucna v BbIUKCICHUSA
e Briuncnenus u npeodpa3zoBaHus
e VYpaBHEHUS U HEPABEHCTBA
e ODyHKIMU
O0s13aTeIbHBIM MUHMMYM CO/IEPKAHUS 00Pa30BaTeJbHON 00/1aCTH MAaTEeMaTHKA
e (OCHOBHbIE TPUTOHOMETPUUECKUE (POPMYJIBI.
Tpuronomerpruyeckue GyHKIUU
OcHOBHBIE CBOHCTBA (DYHKITHIA.
Pemienne TpUroHOMETpUYECKUX YPAaBHEHHM.
[Ipocreiimme TPUroHOMETPUYECKHAE HEPABEHCTBA.
ITonsiTHE TPOU3BOAHOM.
[Tpon3BosHas creneHHON QyHKIUH.
[TpaBuna quddepeHurpoBanus.
[Tpon3BoIHBIE TPUTOHOMETPUYECKUX (PYHKITUI.
[TonsiTHE O Ipenene U HeMPEePbIBHOCTU (YHKIIUU.
MexaHU4YeCKHUii U T€OMETPUUECKUI CMBICIT ITPOU3BOAHOM.
Hccnenoanue GpyHKINNA, TOCTpOEHUE X TpadUKO C OMOIIBIO TPOU3BOTHOM.



TemaTuyeckoe NJIAHUPOBAHUE

Neni/mt Tema KonnuectBo
4acoB

1 TpuronomeTrpuyeckue GyHKIIH 23

2 TpUrOHOMETpUYECKUE YPABHEHHUS 11

3 IIpeoOpa3oBaHHe TPUTOHOMETPHUECKUX BBIPAXKEHHI 17

4 [TpousBoaHas 37

5 [ToBTOpEHUE 9
Hroro 102




