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INOACHUTEJIBHASA 3AIITMCKA

JlanHast pabGouast mporpamMma mo maremaruke s 10-11 kmaccoB (0a30Bblii ypOBEHB)
COCTaBJICHA HA OCHOBE aBTOPCKO# mporpammsl. [Iporpammer. Maremaruka. 5 — 6 kinaccel. Anredpa
7 — 9 xnaccel. Anrebpa 1 Hadana MatemaTtudeckoro ananmmsa. 10 — 11 kmaccer / aBT.- coct. ML.U.
3yb6apeBa, A.I'. MopakoBu4. — 2-€ u3., ucup. u aom. — M.: Maemosuna, 2011. — 63 c.

JlanHas mporpamma paccuutana Ha 136 yueOHbIX yacoB (68 wacoB B 10 kiacce u 68 1yacoB B
11 xnacce). B yueOnoMm miaHe [uisi M3ydeHUs anreOpbl M Hayal aHaiu3a Ha 0a30BOM YpOBHE
OTBOJUTCS 2 Yaca B HE/ICTIO

IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA
YpaBHeHHsI M HEPABEHCTBA
BrinyckHuK Haydures:
* pemwaTb HPpPALMOHAIbHBIE, TPUTOHOMETPUUECKUE, I[OKa3aTeIbHbIE M  JIOrapupMHUUECKUe
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI;
* pemaTh anredpanyecKue ypaBHEHHsI Ha MHOXKECTBE KOMIUJIEKCHBIX YHCET;
* IOHMMAaTh YPaBHEHHE KaK Ba)KHEHIIYI0O MAaT€MaTUYECKYI0 MOJENb JUIsl ONHUCAaHUS U HU3YyUYCHUS
pa3sHOOOpa3HbIX PeaJbHBIX CUTYalU, peIlaTh TEKCTOBBIE 3a/1a4M alIreOpanyeckuM METOI0M;
* IPUMEHSATH rpaduyecKre MpeaCTaBICHNS IJIs NCCICIOBAHNS YPaBHEHUH.
Buinyckuux nonyuum 603mMoiCHOCHb:
* 0611a0emb NPUEMAMU PEUUEHUs YPABHEHU, HEPABEHCME U CUCHEM YPABHEHUU, NPUMEHAMb
annapam ypasHeHuu 0Jis peuietus pazHooopasHvlx 3a0ay U3 MamemMamuKu, CMeICHbIX NPeoMemos,
NPAKmMuKu,
* npUMeHAmMb 2paghuueckue npedcmagienHus 0 UCCIe008aAHUs YPAGHEHUU, HEPABEHCME, CUCTEM
VPABHEHU, COO0epIuCauUx Napamempeul.
DOyHKIUH
BolnyckHUK HAayuuTCS:
* IOHMMATh U UCTOJIb30BaTh PYHKIIMOHAIbHbIE TOHATHUS, SI3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaveHMUs ),
* BBITNOJIHATH NOCTPOEHKE TPapUKOB (PYHKIMHA C TOMOIIBbIO T€OMETPUUECKUX MPEOOpa30BaHUI;
* BBINIOJIHATH IOCTPOEHKE TPadUKOB BUJA Y = N X, CTENEHHBIX, TPUTOHOMETPUUECKUX, 0OpaTHBIX
TPUTOHOMETPUUYECKHX, TOKA3aTENbHBIX U JTOTapu(PMUIECKUX (PYHKLUH;
* MCCIIe1I0BaTh CBOMCTBA (PYHKLINIA;
* MIOHUMATh (PYHKIUIO KaK B)KHEHIIIYI0 MATEeMaTUYECKYIO
MOJIeJb JIJISl ONMCAHUS IPOIIECCOB U SIBJICHUN OKPYKAIOIIEr0 MUpa, MPUMEHATh (QYHKIIMOHATbHBIN
A3BIK JJIS1 ONTUCAHUS M UCCIIEAOBAHUS 3aBUCUMOCTEN MEX Ay (PU3NUECKUMH BETHUHHAMM.
Buvinycknux nonyuum 603modicHocms:
* NPOBOOUMb UCCIEO08AHUS, CEA3AHHbLE C U3YUEHUEM CEOUCME QYHKYUL, 8 MOM YUce C
UCNONb308AHUEM KOMNbIOMeEPa,
* UCNONBL306aAMb YYHKYUOHATbHBIE NPEOCMABIeHUs U CEOUCMBA YHKYULL OISl peueHus 3a0ay U3
DPA3TUYHBIX PA30€N08 KyPCa MamemMamuKu.
DJIeMeHTBhI MAaTEeMATHYECKOr0 AaHAIN3a
BbInyckHHUK Hay4YHUTCA:
* IOHUMATh TEPMHUHOJIOTHIO 1 CUMBOJIUKY, CBSI3aHHYIO C MOHATUAMHU MPOU3BOHOM, IEpBOOOPA3HOI
U MHTETpaja;
* pemaTh HEPaBEHCTBA METOI0M UHTEPBAJIOB;
* BBIYHCIIATH IPOU3BOJHYIO U IEPBOOOPA3HYIO QYHKIIUH;
* MCIOJIB30BATh MPOU3BOIHYIO JJISl HCCIIEIOBAHUS U IOCTPOEHUS IpapuKOB GyHKINUH;
* IOHUMATh N'€OMETPUIECKHUI CMBICII IPOU3BOJHON U ONPEAEIEHHOTO NHTETPAJIA;
* BBIYMCIIATD ONPEACIEHHBIA HHTETPAIL.
Buinyckuux nonyuum 603Mo#CHOCHb:
* chopmuposams npedcmasnenue o npeoene GYHKYuu 6 mouxe;



* chopmuposams npedcmasienue 0 NPUMEHEHUU 2eOMEMPULECKO20 CMBICIA NPOU3BOOHOU U
uHmezpana 8 Kypce Mamemamuru, 8 CMENCHbIX OUCYUNTUHAX,
* chopmuposamo u yenyoums 3Hanus 06 unmezpaie.
BeposiTHOCTB M cTaTHCTHKA.
BrinyckHuk Haydures:
* pemaTh KOMOMHATOPHBIE 32/1a41 HA HAX0XICHUE KOJIMYECTBa OOBEKTOB MIIM KOMOWHAIINH;
* mpuMeHsTh popmyny OnHoMa HeroTOHA /1715t IpeoOpa3oBaHus BIPAKCHHI,
* HCIIOJIB30BATh METO/I MATEMaTUIYECKOW MHAYKIIUH JUTSI TOKA3aTeIbCTBA TEOPEM M PEIICHHS 3a]1a4;
* HCIOJIB30BATh CIIOCOOBI MPEACTABICHUS U aHAIN3a CTATUCTHYECKUX JaHHBIX;
* BBITIOJIHATD OIIEPAIIMU HaJl COOBITUSMHU M BEPOSTHOCTSIMH.
BuinyckHux noayuum 603mMOoNCHOCMb.
* HAYYUMbCSL CREYUATIbHBIM NPUEMAM PeueHUst KOMOUHAMOPHBIX 3A0ay,
* Xapakmepu308amyv npoyeccwvl U AGNeHUs, UMerowue 8eposmHOCMHbLI Xapakmep.

COJAEP)KAHUE KYPCA
10 knacc
Yucaosble GyHKIUH.

[ToBTOpEHME CBEIEHUI U3 KypCa OCHOBHOM LIKOJIBI: ONPEAEICHUE YNCIOBON (PYHKLIUU U

criocoObl ee 3ajiaHust; cBoiicTa ¢pyHkuuu, Mccnenosanue Gynkuuu. [lepsoe npencrasnenue oo

o0partHOii (HyHKIHH.

Tpuronomerpuyeckue pyHKuuu

3HAKOMCTBO C MOJIETISIMU «UUCIIOBasi OKPYKHOCTb» U «UUCIIOBAsi OKPY>KHOCTh HAa KOOPJMHATHOMN
wiockoct». CHHYC, KOCHHYC KakK KOOPAMHATbl TOYKH YHCIOBOM OKPYXHOCTH, TaHIE€HC U
KOTaHreHc. TpuroHomerpuueckue (yHKIUM YUCIOBOIO apryMeHTa U CBSI3U MEXIy HUMHU.
Tpuronomerpuyeckue (GpyHKIMM YIJIOBOIO apryMeHTa, pajuaHHas Mepa yria. OyHKIuM y=sin X,
y=co0s X, HX CBOHCTBa W rpaduxu. @opmynsl npuseneHus. llepuoguuHocTs QyHKIMA y=sin X,
y=cos X. Cxarue M pacTspDkeHHe rpaduka (QyHKUUH, rpaduk TapMOHUYECKOro KOoJeOaHMs.
OyHkuuu y=tg X, y=ctg X, uUX cBoicTBa M rpaduku.llapamiensHplii nepeHoc, CUMMETPHs
OTHOCHUTENIBHO OCEH KOOPAMHAT U CHUMMETPHUsS OTHOCHUTENBHO Hadaja KOOPAMHAT, CUMMETpHUS
OTHOCHUTEJIbHO MPSAMON y = X.

Tpuronomerpnyeckne ypaBHeHust

IIpocreiimre TPUrOHOMETPUYECKUE YPAaBHEHMS. PerieHre TpUroHOMETpUYECKUX YPABHEHU.

OcHoBHas 1enb — cGOpPMHUPOBATH YMEHHME pellaTh NPOCTEHIINE TPUTOHOMETPUYECKHE
YpaBHEHHUS U TO3HAKOMMTDH C HEKOTOPHIMU IIPUEMAMU PELLIEHUS] TPUTOHOMETPUUECKUX YPAaBHEHUH.

Pemenne mnpocTeHIIMX TPUTOHOMETPUYECKUX YPAaBHEHUH OCHOBBIBAECTCS Ha H3YYEHHBIX
CBOICTBax TpuUroHomeTrpuueckux QyHkuuil. Ilpu 3Tom nenecooOpazHO MIMPOKO HCIOIb30BaTh
rpa¢puyeckue WUTIOCTPAMM C TIOMOILIBI0 EJUHUYHOM OKpYKHOCTH. OTHENbHOTO BHUMAHHUS
3aCIy’KMBAIOT ypaBHEHHUS Bua sinx = 1, cosx = 0 u T. m. VX perenue Hereaecooopa3Ho CBOIUTH K
MPUMEHEHHUI0 001muX GopmyIt.

Otpabotka  Kakux-1ubO0 CHEUUAJIbHBIX  INPUEMOB  PELICHHUS Oonee CJIOKHBIX
TPUTOHOMETPUUYECKUX YpaBHEHUI HE NpeaycMaTpuBaercs. JloCTaTOYHO pacCMOTPETHh OTAEIbHBIE
IpUMEphl pElIeHHUs] TaKuX YypaBHEHHWH, MOJUYEepKHBas OOIIYI0 HJEI0 pEelIeHUs: IMpUBEACHHE
YpaBHEHMSI K BUJY, COJEpXKAILEMY JIUIb OAHY TPUTOHOMETPUYECKYIO (DYHKIIUIO OJTHOTO U TOTO K€
apryMeHTa, C MOCIEAYIOIIeH 3aMEHOM.

Kak m B mpeaplaymied Teme, NPEANOIaraeTcss BO3MOXKHOCTb HCIIOJIB30BAaHUS CIIPAaBOYHBIX
MaTepuaios.

IIpeoOpa3zoBaHnue TPUTOHOMETPHYECKHX BbIPaKeHUI

CuHHYyC 1 KOCUHYC CYMMBI U pa3HOCTH apryMEHTOB. TaHT'€HC CyMMBbI Pa3HOCTH apryMEHTOB.

@opMyIbl JIBOWHOTO apryMeHTa, (opMyJIbl HOHMKEHUS cTereHr. POpMyIIbl TOJIOBUHHOTO YIJIa.

IIpeoOpa3oBaHuss CyMM TPUTOHOMETPHUUYECKUX (DYHKIUI B IpPOM3BEICHUE U IPOU3BEICHUS B
CyMMYy.

BelpaxkxeHne TpUroHoMeTpuuecKux (QyHKIMIA 4epe3 TAaHTe€HC MOJIOBUHHOTO apryMEHTa.

[IpeobpaszoBanue BeipaxeHus A sin X + B cos x k Buay C sin (x + t).

[IpeobOpazoBanms TPOCTEUIITUX TPUTOHOMETPHUUCCKUX BBIPAKECHUMN.
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IIpoussoanas. IlpumeHenue npousBoOIHOM

[IpousBoanas. IIpou3BomHbIE CyMMBbI, TPOU3BEACHUS W 4acTHOro. [Ipou3BojHAs CTENEHHOMN
GYHKIMH ¢ 1IeTbIM TToka3aTeseM. [Ipon3BogHbIe CHHYCa M KOCHHYCA.

OcHoBHasl 1e’b — BBECTH MOHSITHE MPOU3BOJHON; HAYYUTh HAXOJUTh MPOU3BOIHBIE (DYHKIUH B
ClIy4asiX, He TPEOYIOLIUX TPYAOEMKHX BbIKIAI0K.

[Ipu BBEIEHNHU MTOHATHS IPOU3BOIHON U U3YUYEHHUH €€ CBOWCTB CJIEIYET ONMPAThCS HA HATJISAHO-
WHTYUTUBHBIC TPEJCTABICHUS YyYallUXCs O MPHONMKEHWH 3HAUYeHUH (YHKIMH K HEKOTOPOMY
YHCITy, O IPUOJIMKEHUH Yy9acTKa KPUBOM K MPSIMON JIMHUHU U T. II.

dopmupoBaHUE MOHATHUS Tpeaena pyHKIUH, a TaKk)Ke YMEHUE BOCIIPOM3BOAUTH JI0KA3aTeIbCTBA
Kakux-1100 TeopeM B JaHHOM pasfelie He NpeaycMaTpuBaroTcs. B kadecTBe mpumepa BbIBOJA
IIPaBWJI HaXOXKJIEHUS MPOU3BOAHBIX B KJIACCE PACCMATPUBAETCS TOJIBKO TEOPEMa O IPOU3BOJHOMN
CYMMBI, BCE OCTaJIbHbIE TEOPEMBI pa3jesa MPUHUMAIOTCsS 0e3 JoKa3aTelbcTBa. BaxHo oTpaboTaTh
JI0OCTaTOYHO, CBOOOHOE YMEHNE IPUMEHATH 3TH TEOPEMBI B HECTIOKHBIX CIIydasX.

B xone pemenus 3amady Ha nmpuMeHeHHE (HOPMYIIBI IPOU3BOJHON CIOXKHOW (DYHKIUU MOKHO
orpaanuuThCs cirydaeM f(kx + b): mMeHHO 3TOT ciy4ait HeoOXoauM Jaee.

['eomeTpuyecknii M MeEXaHUYECKUH CMBICI MPOU3BOAHOMU. IIpuMeHeHHe mNpOU3BOAHON K
MIOCTPOCHHIO TPapHUKOB (PYHKIUH U PEIICHHUIO 337ad Ha OTHICKAaHHE HAaHOOJBIIEr0 1 HAWMEHBIIETO
3HAUYEHUH.

OcHOBHas 1IeJTb — 03HAKOMUTH € MPOCTEHIUME MeToaMu AudhepeHInanIbHOT0 UCUNCIICHUS U
BbIpa0OTaTh YMEHUE IPUMEHATD UX JUIs Ucciae1oBaHusl QYHKIUN U TOCTPOCHUS rPaUKOB.

Ornopa Ha TEOMETPUUYECKUI U MEXaHUYECKUM CMBICI MPOU3BOIHOMN JI€TTAET MHTYUTHUBHO SICHBIMU
KpUTEPUU BO3pAcTaHUs U yObIBaHUs (PYHKIUMA, TPU3HAKU MAKCUMyMa U MUHUMYMa.

OcHOBHOE BHHMMAaHHME JIOJDKHO OBITH YAEIEHO pa3HOOOpa3HbIM 3ajJadyaM, CBSI3aHHBIM C
WCIIOJIb30BaHUEM IPOU3BOAHOMN AJisi uccienoBanus GyHkuuii. OctanbHON MaTtepual (IpUMeHEeHue
MPOU3BOTHON K TMPHUOIMKCHHBIM BBIYMCICHUSM, TPOW3BOAHAS B (PH3MKE M TEXHUKE) JAaeTCs B
03HAKOMMTEJILHOM ILJIaHE.

IToBTOpenue. Pemienue 3agau

3akperieHue 3HaHWM, YMEHUM W HABBIKOB, MOJYYEHHBIX Ha YpOKax IO JaHHBIM TeMaM (Kypc
anredps! 10 kiacca).

Peseps 2 yaca

11 kaacc

IToBTOpenne maTepuana kypca 10 kiacca.
(Tpuronomerpuveckue  GyHKIUH. TpuUTOHOMETpUYECKHME ypaBHeHUs. [IpeoOpa3oBanue
TPUTOHOMETPUUYECKHX BbhIpaskeHH. [Ipon3BoiHast).
Crenenu u kopHu. CTteneHHble PyHKUMHU

[ToHsiTHE KOpPHA N-Ml CTENEHH W3 JACUCTBUTENBHOTO yucia. OyHkuun y = Q/;, X CBOMCTBa W
rpaduxu. CBoiicTBa KOpHs n-if crenenu. [IpeoOpa3oBaHue BbIpaKeHUH, COAepKAIUX PATUKATIBL.

O0600611eHre TOHATHS O ToKazaTene creneHu. CTeneHHble PyHKIMH, UX CBOWCTBA U TpaduKy.

IHoka3aTenbHast U Jorapupmmuyeckas QyHKIUH

[Toka3zarenbHas ¢yHkuus, e€ cBoiictBa u rpaduk. [lokazarensHble ypaBHeHus. [lokazarenbHble
HEPaBEHCTBA.

[Tonstue norapudma. Jlorapupmuueckue ypaBHeHus. Jlorapudmudeckue HepaBEeHCTBaA.
[Tepexon kK HOBOMY OCHOBaHUIO Jorapudma.

IlepBooOpa3nas u HHTErpasa
[TepBoobOpaznas. OnpenenéHHbIN HHTETPAII.

JIeMEHTBhI MaTEeMATHYECKON CTATHCTHKH, KOMOMHATOPHKH M TEOPHH BEPOSTHOCTEH
Craructudeckass o0pabotka maHHbIX. [Ipocteitmme BeposiTHOcTHBIE 3amaun. CodeTaHus u
pa3merienus. @opmyna 6maoma Hetorona. CrnyyaiiHbie COOBITHS U UX BEPOSITHOCTH.

YpaBHenusi u HepaBeHcTBA. CHCTeMbl YPABHEHHH U HEPABEHCTB

PaBHOCHIIBHOCTE ypaBHeHUU. OOIIME METOMABI pelieHUs] ypaBHEHUM: 3ameHa ypaBHeHus h(f(x)) =
h(g(x)) ypaBaenunem f(x) = g(x), pa3aoXKeHHE HAa MHOKHTEJIM, BBEJICHHE HOBOW IEPEMEHHOM,
(GyHKIMOHATBHO-TpaQUUECKH METO/.



Pemienne HepaBeHCTB C OAHOM IIEPEMEHHOM. PaBHOCWIBHOCTE HEPABEHCTB, CHCTEMBI U
COBOKYITHOCTH HEPABEHCTB, HPPALlMOHAJIbHBIE HEPABEHCTBA, HEPABEHCTBA ¢ MOYJISIMH.

CucreMbl ypaBHEHUN. YpaBHEHHUS U HEPABEHCTBA C TapaMETPaMH.

O6o0maronee NOBTOpeHUE

Bripaxkenuss u mpeoOpa3oBaHus. YpaBHEHUS M cHUCTeMbl ypaBHeHui. HepaBenctBa. DyHKIUH.
[TpousBoanas. [leprooOpa3nas. TekcToBbIe 3a1a4u. 3aa4K C TAPAMETPOM.

TEMATHYECKOE INTAHUPOBAHHUE

10 xacc
Ne Tema Kon-Bo
9acoB

1 YucoBble QyHKIUH. 7

2 Tpuronomerpuueckue GyHKIIUN 17

3 TpuronomeTpruyeckue ypaBHEHHUS 9

4 [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH 10

5 [TpousBoanas. [IpumeHneHre mpou3BOIHOM 19

6 [ToBTOpenue. Pemenne 3amau 3

7 Peseps 3

11 xmacc

1 [ToBTOpenue matepuaiia kypca 10 kiacca 2

2 Crenenu u kopHU. CTeneHHbIE PYHKIIUU 12

3 [TokazarenpHas u norapudmuueckas GyHKIAN 22

4 [TepBooOpa3Hast 1 HHTETpa 5

5 DOneMeHThl MaTeMaTHYeCKOW CTaTUCTHKH, KOMOMHAaTOPUKH M TEOPHH 10

BEPOATHOCTEMN
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI YpaBHEHUI U HEPABEHCTB 12
7 O6o061matoniee MOBTOpPEHUE 5
Hroro 3a 10- 11 knacc 136




