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1.IlosicHUTEeABLHAA 3aANMUCKA

Pabouas nporpamma MOV «PeBsikuHCKas cpeAHsisi IIKOJIa» MO ajlredpe W Hayanam
ananuza s 10-11 obieoOpa3zoBaTesibHBIX KJIACCOB pa3paboTaHa Ha OCHOBE:!

1.ABTOpCKOM mporpammbl «Anredpa u Havyana aHanu3a 10-11 ki.», aBropos FO.M.
Komsarun, M.B. Tkauéa, H.E. ®émopoa, M.U. Illabynun. Ilon pemakuueit A.b.
KuxueHko.



2.IlporpamMmbl 1711 0OIIEOO0PA30BATENBHBIX ITKOJ, THMHA3WM, JUIEEB: COOPHUK
“IIporpaMMmbl 00IIE00pa30BaTEIBHBIX YUPESKICHUI: Anredpa U Hayaia MaTeMaTUYeCKOTo
ananuza»” CoctaButenb: T.A. Bypmuctpora, Mocksa «IIpocsemenuey, 2009;

3.0eepanbHOTO KOMIIOHEHTAa TOCYIAapCTBEHHOTO CTaHAapTa OO0IIero oO0pa30BaHMUS,
YTBEPKJIEHHOTO TpukazoM MuHoOpa3zoBanust Poccun «OO0 yTBepkaeHUU QeaepanbHOTO
KOMIIOHEHTa TOCYJapCTBEHHBIX CTaHIApPTOB HAYAJIBLHOTO OOIIEro, OCHOBHOTO OOIIETO U
cpenHero (moxHoro) oomero oopazoanus» ot 05.03.2004r.Ne1089.

PaGouass  mporpamMmma = KOHKPETH3HpPYET  COJAEpP)KaHHE  TPEAMETHBIX  TeM
o0pa3oBaTeNbHOTO CTaHAapTa U Ja€T pacmpeleieHue ydeOHBIX YacoB IO pasieiam
IpEeIMETHOTO Kypca.

Mecto npeamera B ¢peaepajsbHOM 0a3UCHOM Y4eOHOM ILIaHE

CornacHo  ¢enepaibHoMy 0a3uCHOMY y4yeOHOMY IIIaHy JJisi  0Opa30BaTENIbHBIX
yupexaeHnii Poccuiickori dexepanny Ha U3y4YEHHE MATEMaTUKU Ha CTYIIEHU CPELHEro
(mosHOTO) OOMIEro oOpazoBaHus oTBoauTcs 5 4. B Hexemo 10 m 11 kmaccax. IIporpamma
0a30BOr0 YpOBHS aireOpbl M Hayal MaTEeMAaTHUYECKOro aHaln3a paccuuTaHa Ha 207 4acos.
W3 vux mo 3 vaca B Hexenmto wim 105 gacoB B 10 xmacce (35 nemens) m 102 gaca B 11
kiacce (34 Henenn).

ITo TeMaTryeckoMy TUIaHUPOBAHUIO, IIPeicTaBIeHHOMY B [Iporpammax ajist
00111e00pa3oBaTeNbHbIX YUpexkaeHul noa peaakuueid T.A. BypMucTpoBoii, U3MEHEHUN B
nporpamme no anredope u Hadasiam aHanu3a FO.M. Komnsiruna B 10 u 11 kimaccax HeT.

2.IlnaHupyeMble mpeIMeTHbIe Pe3yJbTAaThl OCBOEGHHS aJiredpsl W Hayaja
aHaJIM3a

B pe3ynomame uzyuenus mamemamuku Ha 06a3080M ypoeHe YUEHUK 00JIHCEH

3HATH/MIOHUMATD |

e  3HAUCHUE MATEMATUUYECKOM HAyKH JUISl PELICHUS 3a]1a4, BOSHUKAIOIIMX B TEOPUU U
IPAKTUKE; MHUPOTY U B TO K€ BPEMSI OTPAHUUYCHHOCTh NPUMEHEHUS MAaTEMaTUYECKUX
METOJIOB K aHAJIU3Y W UCCIIEIOBAHUIO MIPOIIECCOB U SIBJICHUH B IPUPOJIE U OOIIIECTBE;

e  3HAUCHME TMPAKTUKA MW BOMNPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTUKE A
dbopMUpOBaHUS M PA3BUTHS MaTEMaTUYECKOW HAyKU;, UCTOPUIO Pa3BUTHUS TOHSTHUS
YHCJIa, CO3JAaHUSI MATEMAaTUUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U PA3BUTHS TEOMETPUH;

e  YHUBEpPCAIBHBIA XapaKTep 3aKOHOB JIOTMKH MATEMAaTUYECKUX PACCYKACHUH, HX
NPUMEHUMOCTH BO BCEX 00JIACTAX YEJIOBEUECKOM ACSTENbHOCTH;

e  BEpOSATHOCTHBIN XapakTep Pa3iIMUHbIX MPOLECCOB OKPYKAIOIIETO MUPA;

AJITEBPA

yMeThb

o BBITTIOJIHATD apI/I(bMeTI/I‘—IeCKI/Ie I[CﬁCTBHSI, co4ucTass YCTHBIC W IMMCbMCHHBIC IIPUCMBEI,
IMPUMCHCHUEC BBIYUCINTCIIbHBIX YCTpOﬁCTB; HaxXOWTb 3HAYCHUA KOPHIA HaTypaHBHOﬁ
CTCIICHHU, CTCIICHU C paluOHAJIbHBIM IIOKa3aTCJICM, J'IOl“apI/I(bMa, HUCIIOJIB3Yys IIPH



HEOOXOMMOCTH BBIYUCIUTEIbHBIE YCTPONCTBA; MOIb30BATHCS OLCHKOM M MPUKUIKOMN
IIPU IIPAKTUYECKUX pacyeTax;

IPOBOAUTH IO HW3BECTHHIM (HOpMylIaM M TpaBuUiaM NpeoOpazoBaHusi OYKBEHHBIX
BBIPQXEHHM, BKIIIOYAIONTUX CTEMCHH, PAIUKAIbL, JIOTApU(PMbI U TPUTOHOMETPUUECKHE

byHKIINN;
BBIYUCIIATh 3HAYCHHMS YHCIOBBIX W OYKBEHHBIX BBIPAXKCHHM, OCYIIECTBIISS
HEo0XO0IMMBbIE TIOJICTAHOBKH U MTPE0Opa30BaHNUS;

HCIIO0JB30BaThb l'[pPIOﬁpeTeHHble SJHAaHUA H YMEHUSA B HpaKTI/I‘leCKOﬁ
JACHATCJIbBHOCTH U HOBCCI[HCBHOﬁ KM3HU I

MPaKTUYECKUX pacueToB Mo (popmynam, BkiIoYas GOpMyIbl, COAEpKaIIUe CTEIEHHU,
paaukanel, JorapudMbl U TPUTOHOMETpPUYECKHME (DYHKIMHM, WCHOJIb3Yd MpHU
HEOOXOJMMOCTH  CIPABOYHBIE MaTepualibl U  MPOCTEUINE  BBIYUCIUTEIIbHBIC
YCTPOMCTBA;

OYHKINU U TPAOUKU

yMeThb

ONpeaeNsaTh 3HaUeHHe (PYHKUMU MO 3HAYEHHIO apryMEHTa MpU pPa3IMYHBIX CIIOCOOax
3a/laHus (PyHKIUY;

CTPOUTH IPAPUKU U3yUYEHHBIX QYHKIHI;

penaTh ypaBHEHHUsI, IPOCTEHIIINE CUCTEMbI YPAaBHEHUI, UCTIONB3YsI C80UCMEA (PYHKYUL
U UX rpauKoB;

HCII0JIB30BaTh npuoﬁpeTeHHme SJHAHUA u YMECHUSA B HpaKTquCKOﬁ
AEATCJIBbHOCTH " HOBCCI[HCBHOﬁ JKM3HH 114

OMMCAaHUsI C TOMOIIBI0 (YHKIHMN pa3au4HbIX 3aBUCUMOCTEH, MPEACTABICHUS HX
rpaguyecku, HHTepIpeTauuu rpa(uKos;

HAYAJA MATEMATHYECKOTI'O AHAJIM3A

yMeTh
BBIYHCIIATh TPOU3BOAHBIC U Nep8ooOpasHbie DIEMEHTAPHBIX (PYHKIIUH, HCTOIB3YS
CIIPaBOYHBIE MATEPHUAIIBI,

UCCJEeNOBAaTh B MPOCTEHIIMX clydasX (QYHKIMM HAa MOHOTOHHOCTb, HaXOIUTh
HauOoIbIINE U HaMMEHbIINE 3Ha4eHHs] (QYHKIUM, CTPOUTHh TpaduKh MHOTOUIECHOB U
npoCMenuuux payuoHaIbHbIX QYHKYUL C UCTIONb30BAHUEM arllapaTta MaTeMaTHUeCKOTo
aHanu3a;

6bIYUCTIAMDb 6 npocmeﬁmux cayuaix I’ZJZOM/}CZOM C UCnoab3oedHUEM n€p6006pa3H011,'



HCNOJb30BAaTh NPUHOOPETeHHbIe 3HAHUA M YMeHMS B NPAKTHYeCKOM
NAeATeJJbHOCTH U NOBCEeHEeBHOM KU3HHU IS

e  peleHus NpPUKIAJHBIX 3a7a4, B TOM YHCIE COLHAIBHO-DKOHOMHYECKUX U
duznyeckux, Ha HAMOOJIbIINE U HAUMEHBIIINE 3HAYCHHSI, HA HAXOXKJIECHHUE CKOPOCTH H
YCKOPEHHS;

YPABHEHUA U HEPABEHCTBA

yMeTbh

e  pemaTrh palMoHAJbHBIC, TIOKa3aTelIbHble U Jorapu(pMHUUECKHEe YpaBHEHUS U
HEPABEHCTBA, npocmeuuiue uppayuoHaIbible U mpueoHOMempuieckKue YpagHeHus, ux
cucmembol,

. COCTABJIATh YPAaBHCHUA U HepaseHcmea 110 YCJIOBUIO 3a1a49U,

e  HCHOJB30BaTh ISl MPUOIMKEHHOTO PEUICHUS] YPAaBHEHUI M HEPABEHCTB TpadUUECKUil
METON;

e  M300pakaTh Ha KOOPJAMHATHOM TUIOCKOCTH MHOXKECTBA PEIICHUM MPOCTEUIINX
ypaBHEHUH U UX CUCTEM;

HCIOJIb30BATh NPHOOPETEHHbIe 3HAHMA W YMEHHUSI B NPAKTHYECKOH
AeSiITeJIbHOCTH M TOBCEIHEBHOM KU3HH J1JISI:

o IMOCTPOCHHUA U UCCIICAOBAHUA HpOCTGﬁIHHX MaTCMaTHICCKHUX MOHGHCﬁ;

3JEMEHTbBI KOMBUHATOPUKHA, CTATUCTUKH M TEOPHUU BEPOSITHOCTEM

yMeTh

pemarh MPOCTEHIINEe KOMOMHATOPHBIE 3aJaud METOJAOM Iiepebopa, a Takxke ¢
UCITIOJIb30BAHUEM M3BECTHBIX (HOPMYIT;

BBIYHUCIISITH B IPOCTEHIITUX CITydasiXx BEPOSTHOCTH COOBITHII Ha OCHOBE MOJICYETa YUCIIA
HCXO/JIOB;

HCNOJIb30BATHL NPUOOpETEeHHbIe 3HAHUS W YMEHUSI B NPAKTHYeCKOM
AesiTeJIbHOCTH M TOBCEIHEBHO KU3HHU JIJIsI:

aHajM3a peaIbHBIX YUCJIOBBIX JJAHHBIX, PEICTABICHHBIX B BUJIE JUarpamMmM, Ipa(uKoB;
aHanu3a MHGOpMAMU CTATUCTUYECKOTO XapakTepa.

Conocmaenenue cooepicanus npozpammsl HO HPEOMemy ¢ HPUMEPHOU NPOZPAMMOlL
deoepanvnozo d6azucnozo yueono2o niana.

[IpumepHoe 1utaHupoBaHue ydeOHoro martepuana B 10 kimacce Ha 0a30BOM ypOBHE
paccunTaHo Ha 85 yacoB. A pabouas nporpamma npeaycmatpuaet 105 gaco. Iloatomy B
IporpaMMy BHECEHbl U3MEHEHUS: YBEIMUYEHO KOJUYECTBO YaCOB HAa M3YYEHHE HEKOTOPBIX
TeM B 10 kiacce (cpaBHuUTENbHAs TabnuIa npuBeaeHa Hiwke). [lmanupoBanue B 11 kiacce
octaércsi 6e3 U3MEHEHUIA.



Ne KoumnuecTBo KoumnuecTBo
n/m HaumeHnoBaHue pa3zjiena 4acoB B 4acoB B
NPUMEPHOM padouei
nporpamMme nporpamMme
10 kaacc

1. | [loBTOpeHue -- 6

2. | CremneHb ¢ NEHCTBUTEIBHBIM MOKA3aTEIEM 11 11

3. | Crenennast QyHKIHs 13 13

4, | TlokazaTenapHas GyHKIMS 10 10

5. | Jlorapudmuueckas GyHKIus 15 15

6. | TpuroHomeTpuueckue GOpMyJIbI 20 24

/. | TpuroHomeTprueckue ypaBHEHUs 15 20

8. | IloBTopenue 1 6
Hroro 3a ron 85 105
KoutposbHbIX pador - 7

11 kaace

1. | Tpuronomerpuueckue QyHKIIMH 18 18

2. | [lpon3BonHas u €€ reOMETPUIECKUI CMBICIT 18 18

3. | IlpuMeHeHue Mpou3BOAHOMN K UCCIICIOBAHUIO 13 13
dbyHKIIUN

4. | IlpousBogHast M UHTErpal 10 10

5. | KombGunaropuka 9 9

6. | DnemMeHTH TeOpUH BEPOSITHOCTEN 7 7

7. | YpaBHEeHUS U HEPABEHCTBA C ABYMS 7 7
MepEeMEHHBIMHU

8. | MtoroBoe moBTOpeHne 19 19
Hroro 3a rox 102 102
KoutposbHbIX pador - 8

Bce pasmensl mporpammbl 1o anrebpe u Havamam a”Haimmza B 10 -11 kiaccax,
oOsi3aTenpHbIe Il W3YYEHHs, COXpPAaHEHbl M 3aIUIAaHUPOBAHBI B MOJIHOM O00BEME U
ocraBiieHbl 0e3 wu3MeHeHus. CopaepkaHMe aBTOPCKOW MporpaMmbl H3MEHEHHUH He
IIpETEPIIEBACT.

NmeeT mecTo mepepacnpeneneHue 4acoB  BHYTpH paszzaenoB B 10 kmacce. OTBeneHo
BpeMsi Ha TOBTOpeHHE Kypca anreOpnl 3a 7-9 ki, Pasmenbr «Tpuronomerpuyeckue
ypaBHeHUs» U TpuroHomerpuueckre GopMysbl» H3y4aloTcs B 00beMe MNpodUIBLHOTO
YpOBHsI. YBEJIMUYEHO BpeMsl Ha UTOTOBOE MOBTOPEHUE Kypca anreOpbl ¥ Havan aHaiuza 10
KJI1acc.

Bce u3menenus B nmporpaMMe HarpaBJi€Hbl Ha BblNoJIHeHHE DeepaibHOr0 KOMIIOHEHTA
['ocymapcTBeHHOTO 00pa30BaTEIBHOTO CTaHJAApTa OCHOBHOTO OOIIEro OOpa3oBaHUS IIO
MaTeMaTHKe, pealn3aluio y4eOHOH mporpamMmbl, BBINOJIHEHHE TpPeOOBaHWI K YpPOBHIO
MOJIFOTOBKU BBIMTYCKHUKOB OCHOBHOW HIKOJIBI M HE BJIEKYT 3a COOON CPBIB MPOXOXKIACHUS
rOCyJJapCTBEHHOM MPOrpaMMbl M YXYALIEHUS KAa4eCcTBA 3HAHWUW, YMEHUW W HaBBIKOB
y4Yaluxcs 0 MaTeMaTHKeE.



3.Coaep:xxanue 0o0VUCHUS

Auareopa 10 kaacc
(34. B Hexemo, Bcero — 105 4.)
1. Iloemopenue Kypca anzeopet 3a 7-9 knaccot (6 uacos)
AnreOpanueckue BbIpakeHHUs. JIuHEHiHbIE ypaBHEHUS U CHCTEMbl YypaBHEHHI.
YucnoBele HEPABEHCTBA M HEPABEHCTBA M C OJHOW IIEPEMEHHOM IIEPBOM CTEIICHHU.
KBanpatueie kopuu. KBaapaTHeie ypaBHeHHST u HepaBeHCTBAa. (CBoicTBa M Tpaduku
byHKIHiA.
OcHOBHAas 1eilb — 00OOLIUTh U CUCTEMATU3UPOBATh 3HAHMS O OCHOBHBIM TEMaM
anreOpsI 3a 7-9 Ki.

2. Cmenens c oeticmeumeibhbim noxkazamenem (11 uacos)

JleticTBuTeIbHBIE 4YHCIa. beckoHeYHO YyObIBaloIas TeoOMETpUYecKas IPOTPECcCHsl.
Apudmernueckuii KOpeHb HarypanbHOW crerneHu. CTemeHb ¢ HaTypallbHBIM |
JEeHCTBUTEIBLHBIM ITOKA3aTEIISIMH.

OcHoBHas 1edb — OO0OOMIUTh M CHCTEMATHU3UPOBATh 3HAHUSA O JICHCTBUTEIBHBIX
yuciax; cGopMHUpPOBaTh MOHATHE CTENEHW C JEHCTBHTEIBHBIM ITOKa3aTelieM; Hay4YUTh
MPUMEHSTH ONpeneTeHUsT apu(METHIESCKOTO KOPHS M CTETIICHH, a TaK)Ke WX CBOMCTBA IMPHU
BBHITIOJTHCHUH BBIYUCIICHUH W TPE0OPa30BaHUH BBIPAKEHUH.

HeobxoauMocTh pacmpeHuss MHOXKECTBA HATypajdbHBIX YHCET 0 JEHCTBUTEIHHBIX
MOTHBUPYETCS BO3MOKHOCTBIO BBITTOTHATE ACHCTBUSA, OOpaTHBIC CJI0KCHHUIO, YMHOKEHHUIO U
BO3BEJICHUIO B CTCIICHD, & 3HAYKT, BO3MOXKHOCTBIO peliaTh ypaBHeHUs x + a = b, ax = b,

x4 =h.

PaccmoTpenHsiii B Havasie TeMbl CHOCOO oOpaileHuss OECKOHEYHOW MEePUOIUYECKOM
JNECATHYHOM JIpoOr B OOBIKHOBEHHYIO OOOCHOBBIBACTCS CBOMCTBAMHU  CXOJISIIUXCS
YUCJIOBBIX PSAIOB, B YaCTHOCTH, HAaXOXKICHHEM CYMMBI OCECKOHEUHO YOBIBArOIICH
r€OMETPUUECKOU MPOrPECCHUH.

JleficTBUSL HAJ MPPANMOHAIBHBIMU YHCJIAMH CTPOTO HE OMPENCISIIOTCS, a 3aMEHSIOTCS
JNEUCTBUSAMHM HaJl UX MPUOIMKEHHBIMU 3HAYCHUSIMU — PalldOHAILHBIMUA YHCIIAMH.

B cB3M ¢ paccMOTpeHHMEM TMOCJEAOBATEIbHBIX PAlMOHATBHBIX  MPUOIMKCHHH
UPpAMOHATIBLHOTO YHCA, a 3aTeéM M CTENEeHH C HppalMOHAIBHBIM ITOKa3aTelieM Ha
WHTYHUTHBHOM YPOBHE BBOAUTCS TMOHITHE MPELIIa MOCIEeI0BaTSILHOCTH.

ApudmMeTnueckrii KOpEHb HATYPAIBbHOW CTETICHH 7> 2 W3 HEOTPHUIIATEIHLHOTO YhCiIa U
€ro CBOMCTBA W3JIararOTCs TPAJAMIIMOHHO. YYaIlluecs JOJDKHBI YMETh BBIYUCIISITH 3HAUCHUS
KOPHS C TTOMOIIIBIO OTPEACIICHUS] U CBOWCTB M BBIMOJIHATH MPEOOpa30BaHUs BhIPAKCHUMH,
COJICpIKaIUX KOPHHU.

CreneHb ¢ UppaoOHaILHBIM ITOKa3aTelIeM MOSICHSACTCS Ha KOHKPETHOM IIPUMEpPE: YHCTIO0
3’paccMaTpPUBAETCS KaK II0CIIEN0BATEIbHOCTh PALMOHANLHEIX Mpuoamkennii 314, 3141
3nech ke (GOPMYNHPYIOTCS W JOKA3bIBAIOTCS CBOMCTBA CTENEHH C JICUCTBUTEIBHBIM
MoKasaTesieM, KOTOpble OyAyT HCIOIb30BAThCS TPH PEIICHWW YpaBHEHUN, HEPABEHCTB,
UCCJIeIOBAaHUN (DYHKITHIA.

3. Cmenennasn ¢pynkuus (13 uacos)



Crenennast ¢pyHKIMs, ee cBoicTBa U rpaduk. Bzaumuo oOpatubie ¢pyHkimu. CloKHbIE
¢yskuu. [IpoO6Ho-nuHelHas QyHKUMsA. PaBHOCWIBHBIE YpaBHEHMs U HepaBeHcTBa. Mppa-
LMOHAJIBHBIC YPAaBHEHUS. MppayuonaibHvle HEpaGeHCcmeada.

OcHOBHas 1enb — 0000IINUTh U CUCTEMAaTU3UPOBATh U3BECTHBIE U3 Kypca anreOpsl
OCHOBHOM HIKOJIbI CBOMCTBa (DYHKLMI; U3yUYUTh CBOMCTBA CTENIEHHBIX (DYHKIUI U HAYYUTh
OPUMEHATh WX IPU pPEIICHWH YpPaBHEHUH U HEPABEHCTB; CQPOPMHUPOBATH IOHSITHE
PABHOCUJIBHOCTH YPABHEHUM, HEPABEHCTB, CUCTEM YPAaBHEHHUI U HEPABEHCTB.

PaccMoTpenue cBOWMCTB CTENEHHBIX (PYHKIMA U UX TPaQUKOB MPOBOAUTCS MOITAIMHO, B
3aBUCUMOCTH OT TOT'O, KAKUM YHCJIOM SIBJISIETCS IMOKA3aTeNb: 1) YETHBIM HaTypajibHbIM YHC-
JIOM; 2) HEYETHBIM HATypPAJIbHBIM YHCIOM; 3) YHCIOM, HPOTHBOIOJIOXKHBIM YETHOMY
HaTypaJbHOMY YUCHY; 4) UACIOM, IPOTUBONOJIOKHBIM HEYETHOMY HaTypaibHOMY YHUCIY.

O6ocHOBaHMSI CBOMCTB CTENEHHON (DYHKIIMU HE MPOBOJATCSA, OHH CIEAYIOT U3 CBOMCTB
CTENEHU C JEUCTBUTENbHBIM MOKa3aTeneMm. Hanpumep, Bo3pactanue GyHKuuu y = X Ha
IpoMexyTKe x >0, Iie p — NOJIOKUTEIBHOE HELEJI0€ YNUCII0, CIEAyeT U3 cBolcTBa: «Ecaun
0 <x1< x2, p>0, TO Y(X1)<y(X2). Ha mpumepe creneHHbIX PyHKIMNA yyaruecs 3HaKOMSTCS C
HNOHATHEM OTPaHUYEHHOU (QYHKIUU.

PaccmarpuBatoTcsi (yHKIMH, Ha3bIBaéMble B3aUMHO OOpaTHbIMU. BaxkHo oOpaTtuth
BHUMaHUE Ha TO, YTO HE BCAKast (PyHKLUMS UMEET OOPATHYIO.

3HAKOMCTBO CO CJIOKHBIMH U JPOOHO-TMHEUHBIMU (QYHKIUSIMU HAUWHAETCS Cpa3y Mmocie
U3yYEHUs B3aUMHO OOpaTHbIX (yHKIUH. BBoasATCS pasHble TepMUHBI i1 0003HAUYEHUS
CJIOXKHOU (PYHKIMH (CYNEPIIO3UIUs, KOMIO3UIIUS), HO YHOTPEOIIeTCsS JUIb OAUH. DTOT
MaTepHal B Kj1accax 0a30BOT0 YPOBHS W3Y4YaeTCs JUIIb B 03HAKOMUTEIBHOM ILJIaHE.

Onpenenenus paBHOCWIBHOCTH YPAaBHEHUM, HEPABEHCTB U CUCTEM YPABHEHUI U CBOWICTB
PaBHOCWIBHOCTH JAE€TCA B CBA3M C NPEACTOSIIMM HW3YYEHHEM HUPPALMOHAIBHBIX
YPaBHEHMM, HEPABEHCTB U CUCTEM HPPALMOHAJIbHBIX YPABHEHUM.

OCHOBHBIM METOAOM pEIICHUS HPPALMOHAIBHBIX YPABHEHHUM SBIIAETCS BO3BEICHHE
o0enx yacTeil ypaBHEHMsI B CTEINEHb C LIEJBI0 MEpexo/ia K palloHaIbHOMY YpaBHEHMIO-
CJIEACTBUIO JAHHOTO.

C nomo1pio rpaUKoB pemaeTcsi BOMPOC O HAMYMU KOPHEW M HUX YHUCIE, a TaKke O
HAXO0XKJIEHUU IPUOIMKEHHBIX KOPHEH, €ClIM aHAIMTUYECKH PEIINTh YpaBHEHUE TPYAHO.

W3ydyeHne uppalMOHAIBHBIX HEPAaBEHCTB HE SBISAETCS O0Os3aTENbHBIM I BCEX
yuamuxcs. [Ipu ux uzydyenuu Ha 6a30BOM YpOBHE OCHOBHBIM CIIOCOOOM PEILIEHUS SBISETCS
CBEJICHNE HEPABEHCTBA K CHCTEME PALlMOHAIIBHBIX HEPABEHCTB, PABHOCHJIBHOM JAHHOMY.

4. Ilokazamenvnan pynkyus (10 uacoe)

[TokazatenpHast (QyHkius, ee cBoWcTtBa u rpaduk. [lokasaTenbHBICE YypaBHEHHS.
[TokaszaTenbHble HEpaBeHCTBA. CHUCTEMBI MOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

OcHOBHas 1eIb — HW3YYUTh CBOMCTBA IMOKa3aTeJbHOW (YHKIIMH; HAYYUTh pEIIaTh
MOKa3aTeIbHbIC YPABHEHHS U HEPABEHCTBA, CUCTEMbI MIOKA3aTEIbHBIX YPABHEHHU.

CaoiicTBa mokazaTeabHON (PYHKIIMM y= @ MOJHOCTBHIO CIEAYIOT U3 CBOMCTB CTEIEHU C
NEeNUCTBUTENBHBIM TMoOKa3areneM. Hanpumep, Bo3pactanue QyHKIuM y — a*, ecnua >1,
CIIEIYET U3 CBOMCTBA CTENEHU: «ECu x,< X2, TO aX'<aX2an a>1».

Pemienne GONMBITMHCTBA MTOKA3aTEIBHBIX YPABHCHU U HEPABEHCTB CBOJIUTCS K PEIICHUIO
MIPOCTEUIIIMX.

Tak Kak B XOJ€ pELICHUS NPEIara€MbIX B 3TOM TEME ITOKA3aTEIbHBIX YPaBHECHHM



PaBHOCUJIIBHOCTh HE HAPYIIAETCs, TO MPOBEPKa HAMIEHHBIX KOpHEN HeoOs3arenabHa. 3/1ech
CUCTEMBl YpPaBHEHUH M HEPaBEHCTB pEIIAIOTCS C IOMOUIbK0  PaBHOCHIIBHBIX
peoOpa3oBaHUi: MOJICTAHOBKOM, CIOXKEHUEM WM YMHOXEHHEM, 3aMEHOM MEepEMEHHBIX U
T. 1.

5. Jlozapugpmuueckan ¢pynxyus (15 uacos)

Jlorapudmer. CpoiictBa sorapudmoB. JlecsiTHuHbIE W HaTypajbHbIE JIOTapU(MBI.
Jlorapudmuueckas QyHkums, ee cBoicTBa u rpaduk. Jlorapupmudeckue ypaBHEHUS.
JlorapudmMuyeckne HepaBEHCTBA.

OcHoBHas 1enb — cHOPMUPOBATH MOHIATHE Jorapudma yucia; HaAyYUTh MPUMEHSIThH
CBOICTBa JIOTapu(MOB TpPU PEIICHUH YPaBHEHHI, U3y4UTh CBOICTBA JIOrapu(pMUUECKON
(GYHKIIMM ¥ HAyYUTh MPUMEHSTH €€ CBOMCTBA MPHU PEIICHUU JIOTapU(PMHUUECKUX YpaBHEHUN
Y HEPABEHCTB.

Jlo 3TOi TeMbl B Kypce aiareOpbl M3ydalduch Takue (PYHKIUH, BHIYMCIIEHUE 3HAYCHUM
KOTOPBIX CBOJMJIOCH K YETHIPEM apu(PMETUYECKUM JIEHCTBUSM U BO3BEICHHUIO B CTCICHbD.
JUis BBIYMCIIEHUS 3HAU€HUN JjorapudmMuueckoil (QYyHKIUM HYKHO YMETh HaXOJUTh
jgorapumbl  YMcen, T. €. BBIIOJHATH HOBOE JUIs ydYalllUXcsl JeiicTBue —
JorapupMupoBaHHE.

[Tpu 3HaKomcTBE ¢ jorapudMaMy 4Hucesl M HUX CBOMCTBAMU IOJIE3HBI MOAPOOHBIE U
HarJIIHbIE OOBSICHEHUS Jake B MPO(UIIbHBIX KJIacCax.

JlokazarenbCcTBO CBOMCTB Jiorapu(Ma omnupaerca Ha ero ompeneneHue. Ha mpakTtuke
paccMaTpuBarOTCs JOrapu(pMbl MO Pa3IMYHbIM OCHOBAHUSM, B YACTHOCTH MO OCHOBAHUIO
10 (mecaruunblii JorapudM) U MO OCHOBAHUIO e (HaTypasibHBIM Jorapudm), oTcroaa
BO3HUKAET HEOOXOIUMOCTh (hOpMYJibl Mepexoa OT JiorapudMa Mo OJHOMY OCHOBAHUIO K
jgorapudMy 1o APYroMy OCHOBaHMIO. Tak Kak Ha MHKEHEPHOM MHKPOKAIBKYJIATOPE €CTh
kiaaBumy 1g u In, To ISt BEIYMCIIEHUs Jiorapudma 1o OCHOBaHHSIM, OTJAMYHBIM OT 10 U e,
HY>KHO IPUMEHUTH (POPMYJTy Mepexoa.

CpoiicTBa Jnorapu@muueckod (QYHKIMM aKTUBHO HCIOJIB3YIOTCS TPHU  PELICHUU
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB.

N3yyenue cBOWCTB JOTapu(dMHUUECKOM (PYHKIIUU MPOXOJUT COBMECTHO C PEUICHHUEM
YPaBHEHUW U HEPABEHCTB.

[Tpu pemenun norapu@MUUECKUX ypaBHEHUN W HEPABEHCTB BBINOJHSIOTCS Pa3InYHbIC
ux npeodOpazoBanus. Ilpu sToM yacTo HapymaeTcss paBHOCHIBHOCThH. lloaTomy mpu
penieHnn JorapuMUUYECKuX YpaBHEHU HEOOXOAMMO JIMOO JienaTh MPOBEPKY HANWIEHHBIX
KOpHEH, Jaubo cmpozco creoumv 3a  BbINOJHEHHLIMU NPeodpa308aHUIMU, BbIABIAA
HOJIYYeHHble YPABHEeHUs-Cle0CmEUs U 000CHO8bIBASI KA COblll sman npeobpazosanus. 1lpu
penieHnn JorapuMIUUIEecKuX HEPaBEHCTB HY>KHO CJIEIUTH 3a TEM, YTOObl PaBHOCHIBHOCTh
HE HapylIaJach, TAK KaK MPOBEPKY PEIICHHS] HEPABEHCTBA OCYILECTBUTH CIOXKHO, a B PSJIE
CJIy4aeB HEBO3MOJKHO.

6. Tpuzonomempuueckue gpopmynwt (24 uaca)

Pannannas mepa yrma. IIoBOpOT TOYKM BOKpYr Haudajna KoopauHar. OmnpenerneHue
CHUHYyCa, KOCHHYCa M TaHI€HCa yrija. 3HaKU CHHYCa, KOCMHYCa W TaHI€HCa. 3aBUCHMOCTh
MEXIY CUHYCOM, KOCHHYCOM M TaHI'€HCOM OJIHOI'O W TOTO K€ yria. TpUrOHOMETPUYECKUE
ToxaectBa. CHHYC, KOCUHYC M TaHTE€HC YIJOB OoC U -a. @opmyibl cioxeHus. CuHYcC,



KOCMHYC M TaHI€HC JBOMHOro yria. CHHYC, KOCMHYC W TAaHI'€HC ITOJIOBUHHOIO YIJa.
@opmyinsl npuBeneHusa. Cymma M pa3sHOCTb CMHYycOB. CymMMa M Pa3HOCTb KOCHHYCOB.
IIpouseedenue cunycos u KOCUHYCOS.

OcHOBHas 1enb — cHPOPMUPOBATH MOHATUS CUHYCA, KOCUHYCA, TAHI'€HCA, KOTaHT€HCa
YHCIIa; HAYYUTh IPUMEHTh (POPMYIIbl TPUTOHOMETPUU 71l BBIYUCIICHUS 3HAYEHUM TPUro-
HOMETPUYECKUX (YHKIMM W BBINOJIHEHHUA NpeoOpa3oBaHUN TPUTOHOMETPUUECKHUX
BBIDOKCHUH; HAYYHTh PEIIaTh MPOCTCUIIME TPUTOHOMETPUYECKUE YpaBHEHHs SINX = a,
cosx=ampua =1, -1, 0.

PaccmarpuBas omnpeneneHuss cuHyca M KOCHMHYyca JCMCTBUTEIBHOTO 4YHCIA d,
€CTECTBEHHO PEIIUTh CaMble MPOCThIC YpaBHEHHsI, B KOTOPHIX TPEOyeTCs HAWTH YHCIO 4,
€CIIi CHHYC WM KOCHHYC €T0 W3BECTEH, HampuMmep ypaBHeHus Sina = 0, coSa=1wu T. .
[Tockonpky Asis 0003HAUEHUSI HEU3BECTHOTO MO TPAAMIIMU MCIIONb3YyeTCsl OyKBa X, TO 3TH
ypaBHEHHMSI 3alTUCBIBAIOT KaK 0OBIYHO: SINX = 0, COSX= 1 u T. 1. Pemenus 3Tux ypaBHEHHIA
HAXOJATCA € IMTOMOILBIO €IMHUYHON OKPYKHOCTH.

[Tpu u3yueHUn CTENCHeH YHuCceN pacCMaTpUBAIMCh UX cBoicTBa al*d = g’ad, aP~% = ¢”:a%
[TonoOHbIE cBOWCTBA CHpaBEANUBBI U Ul CHHYyCa, KOCUHYCAa W TaHT€HCAa. JTU CBOMCTBA
Ha3bpIBAlOT (popmynamu cioxeHus. DopMysbl CIOXKEHHS J0Ka3bIBAalOTCA MJIsl KOCHHYCa
CYMMBI WJIM Pa3HOCTH, BCE OCTAJIbHBIE (POPMYJIBI CIOKEHUS MOTYHYArOTCs KaK CIEICTBUS.

dopMmysbl CIOKEHUS SABISIOTCS OCHOBHBIMHU (DOpPMyJIaMU TPUTOHOMETPHHM, TaK KakK BCE
JIpyrue MOKHO MOJIyYUTh KakK CIEACTBUS: (pOPMyJIbl ABOWHOTO M MOJIOBUHHOTO YIJIOB (AJis
KJIaccoB 0a30BOr0 YpOBHSI HE SBISIOTCS 00sA3aTENbHBIMH), (OPMYIIBI TMPUBEICHUA,
npeoOpa3oBaHus CYMMBI U Pa3HOCTH B MPOU3BENCHUE. M3 (hopmyn crodcenus 8b16005mces u
Gopmynvl 3aMeHbl NPOU3BEOeHUs CUHYCO8 U KOCUHYCO8 UX CYMMOU, YMO NPUMEHAEmcs npu
peuleHuu ypasHeHuu.

7. Tpuzonomempuueckue ypasnenus (20 uacoe)

VYpaBHeHUs COSX = @, SINX= @, tgX = a. TpuroHoMeTpuvecKre ypaBHEHHS, CBOISAIINECS K
anredbpandeckuM. OOHOpoOHble U NuHelinble YpasHenus. MeTobl 3aMeHbl HEU3BECTHOTO U
pa3NoKeHUsT Ha  MHOXHUTENH. Memoo  oyewku J1egoti U  Npasou  uyacmell
mpuconomempuueckoeo  ypasHenus. Cucmemvl — MPUCOHOMEMPUYECKUX — YDABHEHUU.
Tpuconomempuyeckue HepageHcmaa.

OcHoOBHas uenb — cHopMHpOBaTh MOHATHUS apKCHHYCa, apKKOCHHYCa, apKTaHIe€HCa
yyclia;  Hay4YuThb  pemiarb  TPUTOHOMETPUYECKHE  YpPaBHEHUSI U CHUCTEMBI
TPUTOHOMETPUUYECKUX YPABHEHHH, UCIONB3YS Pa3IMUHBIC IPHUEMBI PEIICHUS; 03HAKOMUTH C
IpUEeMaMHU PEIICHUS] TPUTOHOMETPUYECKUX HEPABEHCTB.

Kak u npu pemieHnn anreOpandeckux, MOKa3aTedbHbIX U JIOTapUMUIECKIX YPaBHEHUH,
pEIIeHNEe TPUTOHOMETPUUYECKUX YPABHEHHUM IMyTeM pPa3IUYHBIX MPEOOPA30BAHMUIA CBOIUTCS
K PELICHUIO MTPOCTEHIIMX: COSX = @, SINX= a, tgX = a.

PaccMoTpeHne npocTenmmx ypaBHEHUM HAYMHACTCS C YpaBHEHHUS COSX = g, TaK Kak
dopmyna ero KopHed mpoiie, yeM (GopMyia KOpHEiH ypaBHEHHs SINX = a (B MX 3alKCH
YaCTO MCIOJB3YeTCs HEOOBIYHBINA JUIs ydalmuxcs ykaszareib 3Haka (-1)"). Pemenue Gonee
CIIOKHBIX TPUTOHOMETPUUECKHX YpaBHEHHUI, KOI/a BBINOJHSIOTCA airedpanvyeckue u
TPUTOHOMETPUUYECKHE TPE0OPa30BaHus, CBOJUTCS K PEIICHUIO MPOCTEHILINX.

PaccmarpuBarorcst crneAyromue THUIIBI TPUTOHOMETPUYECKUX YPABHEHUM: JIMHEWHBIC
OTHOCHTEINBHO SINX, COSX miH tgX; cBOASAIIMECS K KBAJAPATHBIM U JPYTHM alreOpandecKuM



YPaBHCHUAM IIOCJIC 3aMCHbI HCU3BCCTHOI'O, CBOOAIINECCA K HpOCTGﬁH.IHM
TPUTOHOMCTPHUUCCKUM YPABHCHUAM I10CJIC PA3JI0KCHHA HAa MHOXKHUTCIIN.

Paccmampu@aiomwz npocmeﬁmue mpuconomempudecKkue HepaseHcmed, Koniopbvle
pewaromci ¢ nOMoubro eOUHUYHOTU OKDYIAHCHOCMU.

8. Iloemopenue (6 uacos)

Crenenb C JACUCTBUTENBHBIM IOKa3areneM. lMppannoHanbHbIE YpaBHEHUS.
[TokxazarenbHbIC ypaBHEHUS U HepaBeHCTBA. JlorapupmMudeckue ypaBHEHHUSI U HEPABEHCTBA.
Pemenue 3a1a4 moBBIIIEHHON TPYIHOCTH.

OcHoOBHas 1edb — O0000LIUTh U CUCTEMATU3UPOBATh 3HAHUS 1O OCHOBHBIM TE€MaMm
anreOpbl U Ha4aJl MaTeMaTU4YecKoro aHanusa 3a 10 kiacc.

11 kjaacc
(3u. B Hexemi0, Bcero — 102 4.)
1. Tpuconomempuueckue pynkuyuu (18uacos)

OOsacTb ompeneneHuss W MHOXKECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (YHKUIHUM.
YeTHOCTh, HEYETHOCTb, NEPUOJUYHOCTh TpPUTOHOMETpUueckux ¢GyHkumii. CBoiicTBa
GyHKuMu y = cosx U €€ rpadguk. CpoiictBa ¢pyHKUMU y = sinx U e€ rpaduk. CBoiicTBa
GbyHKuuu y = tgx u e€ rpadux. O0paTHble TPUTOHOMETPUUECKUE (DYHKIIMH.

OcHnosHas yenb — W3YYUTh CBOWCTBA TPUTOHOMETPUUECKUX (DYHKIMM, HAYy4WUTh
y4YalllMXcsl NMPUMEHATh 3TH CBOWCTBA IIPU PEIICHUM YPaBHEHUII W HEPABEHCTB; HAYYUTh
CTPOUTh TpadUKH TPUTOHOMETPUUYECKUX (PYHKIUM, HCHOIb3Yysl pPAa3IUYHbIe TMPUEMBI
MOCTPOEHUS TPa(UKOB.

Cpenu TpuroHoMeTpuueckux (GopMmys cieayeT 0co00 BBIIACIUTH T€ (POPMYIIbI, KOTOPHIE
HETIOCPEICTBEHHO OTHOCATCS K HCCICAOBAHUIO TPUTOHOMETPUYECKUX (YHKIUH W
nocTpoeHuo ux rpapukoB. Tak, popmyisl sin (-X) = -sin X ¥ cos (-X) = cOS X BbIpaKaroT
CBOMCTBA HEYECTHOCTH M YETHOCTH (QYHKITHH Y = Sin X U Y = COS X COOTBETCTBEHHO.

[TocTpoenue rpaukoB TPUTOHOMETPUUECKUX (DYHKIIMI TPOBOIUTCS C UCTIOIb30BAHUEM
UX CBOICTB M HaYMHAETCA ¢ MOcTpoeHus rpaduka GyHkuun y=cosx.C nomoupto rpadukon
TPUTOHOMETPUUECKUX (DYHKIMI pemaroTcs NpocTeiliie TPUroHOMETPUYECKHE YPABHEHUS
Y HEPABEHCTBA.

VYyebHas uenb — BBEJCHUE MOHATUS TPUTOHOMETPUYECKOW (YHKIMHU, (HOpMUPOBAHHE
YMEHHA HAaXOJWUTh OOJACTh OMpEACNICHUS W MHOXKECTBO 3HAYCHHUS TPUTOHOMETPUUYECKUX
byHKIM; 00ydeHHWE WCCIACAOBAHUIO TPUTOHOMETPUYECKUX (YHKIMA HA YETHOCTh H
HEYETHOCTh U HAXOXKJEHHUIO Nepruoaa (QyHKUUU; U3y4eHHE CBOMCTB (DYHKLUHU Y = COS X,
oOydyeHre TMOCTpOeHUI0 Tpaduka QYHKIIUU U TPUMEHEHHIO CBOWCTB (DYHKIIMH TIpU
pEIIeHN ypaBHEHUN W HEPABEHCTB; M3yYEHHUE CBOMCTB (PYHKIIMU y = sin X, 0OydeHUE
NOCTpoeHUI0 Tpaduka (YHKIMM W TPUMEHEHUIO CBOWUCTB (YHKIHMH TIPU PEHICHUU
YpaBHEHUN U HEPABEHCTB; O3HAKOMIJIEHHWE CO CBOMCTBaMHU (DYHKIUH y = tg X U y = ctg X,
U3y4YCHUE CBOMCTB (DYHKIIMM y = COS X, OOy4eHHE IMOCTPOCHUIO TpaduKoB (YHKIHMA U
MPUMEHEHUIO CBOMCTB (PYHKIMHM NPHU PEIICHUH YPAaBHEHUI U HEPABEHCTB;

2. IIpouszeoonasn u eé zeomempuueckuit cmuica (18 uacos)



[Ipenen mocnenoBarensHoCcTU. HenpepbiBHOCTD QyHKIMU. OmnpenencHue Mporu3BOTHOM.
[IpaBuno nuddepennuposanus. IlpousBonnas crenenHo @yHkuu. [IpousBoaHbIE
AJIeMEHTapHBIX QyHKIMHN. ['eoMeTpuuecKuii CMBICI ITPOU3BOTHOM.

OcHosHas yenb — MOKa3aTh y4alIUMCs 11€71ecO00pa3HOCTh M3YUYEHUsI MPOU3BOIHON U B
JaJIbHEHIIIEM TIepBOOOpa3HOi (MHTETpalia), Tak Kak 3TO HEOOXOIUMO MPH PEIICHUN MHOTHX
MPAKTHYECKHUX 3a/lad, CBS3aHHBIX C WCCIIEIOBAaHUEM (DU3MUECKUX SBIICHUH, BHIUMCICHHEM
TUTOMIA/Ie KPUBOJIMHEWHBIX (UTYp W OOBEMOB Tel C MPOU3BOJHBIMU TpAHUIIAMH, C
nocTpoeHueM rpadukoB ¢ynknmid. [Ipexme Bcero, ciemyeT moka3arh, 4TO (DYHKITHH,
rpauKaMu KOTOPBIX SIBIISFOTCSI KPUBBIC, OMMCHIBAIOT BAXKHBIC (DU3UUECCKUE M TEXHUICCKUE
MPOIECCHI.

YcBOoeHHE T'E€OMETPUYECKOIO CMBICIA NPOU3BOJHOM M  HAlMCaHWUE YPAaBHEHMS
KacaTelbHON K TpaduKy (QYHKIHHM B 3aJaHHOW TOYKE SIBISETCS 00S3aTeNbHBIM NIl BCEX

ydalmxcs.

OBnaznenue npaswiaMu TudPepeHIUPOBAHUS CYMMBI, IPOU3BEICHUS U YACTHOTO JIBYX
GyHKIUNA, BBIHECEHHS IMOCTOSIHHOTO MHOXHTENS 3a 3HaK IMPOU3BOJAHON; 3HAKOMCTBO C
mudepeHIUpOBaHUEM CJIOXKHBIX (PYHKIUH U Npasuiam HAX0HCOEHUs NPOU3BOOHOU
oopamuou @yHkyuu, OOy4YEHUE HCIONIB30BAHUIO (OPMYJIBI MPOU3BOJHON CTEMEHHOMN
bynkuuu f (x) = xP nus moboro AeMCTBUTENBHOTO P; POPMUPOBAHUE YMEHUNM HAXOIUTh
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIIMI; 3HAKOMCTBO C TE€OMETPUYECKHM CMBICIOM
MPOU3BOJHON OOYYEHHE COCTaBJICHHUIO ypaBHEHHI KacaTelbHOW K rpaduky (QyHKIuu B
3aJJaHHON TOYKE.

3. Ilpumenenue npou3eo0Hoil K ucciedoeanuro yukyuit (13 uacoe)

Bo3pacranue u yObiBaHue QyHKOuU. OkcTpemMymbl (QyHkuuud. Haunbonbiuee wu
HauMeHbllee 3HaueHUsd QyHKUUU. [Ipou36o0Has emopo2o nopsoka, bInyKioCmyb U mMouYKu
nepezuba. Iloctpoenue rpaukoB QyHKIIHIA.

OcHoenasi  yenb—  SIBIIAETCS  JIEMOHCTPALMSl  BO3MOXHOCTEHM  NPOWU3BOAHOM B
WCCJIEIOBAHUM CBOWCTB (PYHKIIMN U TTOCTPOCHUH MX IPaPUKOB U TPUMEHEHUE TIPOU3BOTHOMN
K pCLUICHUIO MPUKIAJHBIX 33a4a4 Ha ONTHUMHU3ALUI0, JIOIOJIHUTEIIBHO —TIPUMEHEHUE
Teopembl Jlarpamka st 000CHOBAaHUS JOCTATOYHOTO YCJIOBHS BO3PACTAHUS U YOBIBAaHUS
dbynkuuu, Teopembl Depma U e€ TEOMETPUUYECKOMY CMBICITY, a TaKXKe JOCTaTOUHOMY
YCIOBHUIO JKCTPEMyMa, 3HAKOMCTBO C IIOHSTUEM AaCHUMIITOTHI, MPOU3BOJHOM BTOPOTO
nopsiJika U e€ MPUJIOKEHNE K BBISIBJICHUIO WHTETPAJIOB BBHITYKIOCTH (DYHKITHH, 3HAKOMCTBO
C pa3TUYHBIMA TPUKIATHBIMUA TPOTpaMMaMH, TO3BOJISIOMIUMHA TIOCTPOUTH Tpaduk
(GYHKIIUU U UCCIIEIOBATh €0 C TOMOIIBI0 KOMIIBIOTEPA.

VYyebnas 1enb — oOydyeHHE NPUMEHEHMIO JOCTATOYHBIX YCJIOBHM BO3pacTaHusi U
yObIBaHMSI K HAXOXACHUIO TPOMEKYTKOB MOHOTOHHOCTH (DYHKIIMH; 3HAKOMCTBO C
NOHATUSIMU TOYEK DSKCTpeMyMa (YHKUHUH, CTALMOHAPHBIX M KPUTHUYECKUX TOYEK, C
HEOOXOAMMBIMU UM  JIOCTATOYHBIMU  YCIIOBUSIMH JSKCTpeMyMma (QYHKUUU; OOy4yeHue
HaXOXXJEHUIO TOYEK OHKCTpeMyMma (YyHKIMHM; OOydyeHHE HaXOXKACHUI0 HAWOONBIIET0 U
HalMEHBIIEr0 3HAYEHUN (PYHKLUUHU C MOMOIIBI0 NMPOU3BOIHOM; 3HAKOMCMEO C NOHAMUEM
6MOpOU NPOU3BOOHOU (DYHKYUU U €€ HUUYeCKUM CMBICIOM, C NpPUMEHEeHUeM 6MOpOll
NPOU3BOOHOU Ol HAXOJCOCHU UHMESPANO8 BbINYKIOCMU U MOYeK nepeauda QyHKyuu;



dbopMupoBaHUE YMEHHS CTPOUTH Tpaduku PyHKIHUNA — MHOTOWIEHOB C MOMOIIBIO MEPBOU
NPOU3BOJIHON, € npueieueHuem annapama emopoi nPouU3800HoU.

4. Ilepsooopaznasa u unmeepan (10 uacos)

[TepBooOpa3zHas. IlpaBuna HaxokaeHUs MNepBOOOpaszHbIX. Ilmomanas KpUBOJIMHEHHON
Tpanenuu. MHTerpan u ero BblYUCIECHUE. [lpumeneHue uHmezpanos OJisi peueHus
Quzuneckux 3adau.

Ocnoénas yenv: O3HAKOMIIEHUE y4YalluXcs C MOHSATHEM IEpBOOOpa3HON U o0yueHue
HAaxXO0KJICHUIO IUIOIIAIeH KPUBOJUHENHBIX Tpanenuui. 1nomans KpruBOJIMHENHONW Tpanennu
ONPENENSIETC KaK TIpelesl HMHTErPAIBHBIX CyYMM. boOJIbIIOE BHHMMaHUE YIEIAETCS
NPUIIOKEHUSM HWHTETPANbHOTO MCUYHUCICHUS K (PU3UYECKHUM M T€OMETPUUYECKUM 3aJadaM.
CBs13p MeXAy NEPBOOOPA3HON M IUIOIIAJIbI0 KPUBOJMHEHHON Tpaneuuu yCTaHABIMBAETCS
dbopmynoit Herorona-JleiiOnuna. Jlanee BO3HHMKAET ONMpEACICHHBIN MHTErpai Kak Mpeaei
UHTErpajbHON CymMMBbI; Ipu 3ToM (opmyna Herorona-JIeiiOHHMIIa Takke OKa3bIBaeTCs
cupaBenuBoi. Takum o0pazoMm, 3Ta (opmysna SBISETCS TJaBHOM: C €€ IMOMOIIbIO
BBIYMCIIAFOTCSL  ONPEJEICHHBIE MHTETPAIbl W HAXOMATCS IUIONIAJAM KPUBOJIMHEWHBIX
Tpaneuuu.

VYyebHas 1enbp — O3HAKOMJICHHE C MOHATHEM MEPBOOOPa3HOM, 00ydeHHE HAXOXKICHUIO
NepBOOOpa3HON JJisi CTENEHEeH W TPUTOHOMETPUYECKUX (PYHKIUN; O3HAKOMIIEHHE C
MOHSATUEM HHTETPUPOBAHUS U OOy4YeHHE MPUMEHEHUIO MPaBUIl HHTETPUPOBAHMS TPHU
HAaXOXXJEHUU TEepPBOOOpa3HbIX; (OPMHUPOBAHUE TOHATUS KPUBOJMHEHHON Tparenuu,
03HAKOMJICHHE C TIOHATHEM OTPEICIICHHOTO MHTErpajia, 00ydeHHe BBIYMCICHHUIO TIJIOIaAN
KPUBOJIMHEHHOW Tpameuud B TMPOCTEHIINX CIydasx; O3HAKOMUMbL  YUAUWUXCA  C
NpUMeHeHUueM UHmMe2panos Ojisl Yu3ULecKux 3a0ad, Hay4umos peuams 3a0auu Ha O8UNCEHUE
¢ NpUMeHeHueM UHmMezpaios.

5. Kombounamopuxa (9 uacos)

[IpaBwiio nmpousBenenus. Pasmemenus ¢ noBropeHusiMu. llepectanoBku. Pazmenienus
6e3 nmoBTopenuit. Coueranus 6e3 nmopropeHuit 1 bunom HeroToHa.

OcHosHas yenb — O3HAKOMJICHHE C OCHOBHBIMH (hOpMyJIaMH KOMOWHATOPUKH U HX
NpUMEHEHUEM TPU PEIICHUU 3a/lad, pa3BUBATh KOMOMHATOPHOE MBIIUICHHE YYallluXCs,
03HAKOMHUTBH C TCOpUEH coennHEHUM, 000cHOBaTh (popMyny 6mHOMa HbroToHa. OCHOBHOM
IPY BBIBOJIE (POPMYJT YHCIIA TIEPECTAHOBOK U PA3MEIIEHUN SIBJSETCS MPABUIO YMHOXKEHUS,
MOHUMAaHUE KOTOPOro (OPMHUPYETCS TMPU PEHICHUH Pa3IWYHBIX MPUKIATHBIX 3a7ad.
CBolicTBa 4YMcClia COYETAHHMM JOKA3bIBAIOTCA M 3aT€M MPUMEHSIOTCS MPU OpPTaHU3AIMH |
WCCJICIOBAaHUM TPEYroyibHKKaA [lackarts.

VYueOHas 11€J1b — OBJIaJIEHUE OJHUM W3 OCHOBHBIX CPEJICTB IMOJICUETA YUCIIA Pa3TUYHBIX
COCMHEHUM, 3HAKOMCTBO YYaIllUXCA C Pa3MEIICHUSIMHU C MOBTOPEHUSMH. 3HAKOMCTBO C
NEPBBIM BHUJOM COCJIMHECHHN — IMEepEeCTaHOBKAMU; JIEMOHCTpAllMs MPUMEHEHUs MpaBuia
MPOU3BECHUSI MPU BHIBOJE (POpMYJIbI YKCIIa TIEPECTAaHOBOK W3 N 1AJIEMEHTOB. BBeneHue
MOHATHUSI pa3MelleHus] 0€3 TOBTOPEHUN M3 M 3JIEMEHTOB 1O I; CO3/IaHKEe MaTEeMaTH4EeCKON
MOJIENIN JIJISl PeIIeHUsI KOMOMHATOPHBIX 3371a4, CBOJAMMBIX K MOJCYETY YHCIa Pa3MEIICHHH;
3HAKOMCTBO C COYETAHUSIMH UM UX CBOWCTBAMHU; pelIeHNe KOMOWHATOPHBIX 3ajad,
CBOJAIIUXCA K TOJCYETY 4YHMCIa COYETAHUH U3 M DBJIEMEHTOB MO M; O0OOCHOBaHHOE



KOHCTpYyHpOBaHWE TpeyroiabHuka Ilackams; oOydeHuWe BO3BEIECHHIO JBYWICHa B
HATypaJbHYIO CTENEHb C UCTONb30BaHuEM GopMyibl HetoToHa. CocTaBieHue mopsiiouHbIX
MHOXECTB (00pa3oBaHUE MEPECTAaHOBOK); COCTABJICHHE TMOPSJAOYHBIX TOJMHOMKECTB
JTAHHOTO MHOXecTBa (oOpa3oBaHuE pa3MElIeHHi); J10Ka3aTebCTBO CIPaBEJIMBOCTU
dbopMmyn IS MOJICYETa YHMCIA MEPECTAaHOBOK C TOBTOPEHUSIMU M YHCIA COYETAHUU C
MOBTOPEHUSMH, YCBOCHUE IPUMEHEHHS METOAa MAaTEMATHYECKON UHIYKIIUH.

6. dnemenmot meopuu eéeposmuocmeii (7 4acos)

BepositHocts  coObiTusa.  CrokeHHe BEpOSITHOCTEH. BeposTHOCTH Mpou3BEACHUS
HE3aBUCUMBIX COOBITUI.

Ocnognas yenv — CPOPMUPOBATH TMOHITHE BEPOSITHOCTH CIYYalHOTO HE3aBUCHMOTO
coObITus. MccienoBanue MpoCTEMIINX B3aUMOCBSI3€d MEXIY pPa3IMYHBIMU COOBITUSIMH, a
TaK)K€ HAXO0XKJICHUIO BEPOATHOCTEH BUJIOB COOBITUH Yepe3 BEPOATHOCTH APYTUX COOBITUH.
Knaccuueckoe onpeneneHue BEpOSTHOCTH COOBITUSI C PABHOBO3MOKHBIMU 3JI€MEHTaApPHBIMU
ucxogamu (opMHUpyeTcs CTpOro, MU Ha €ro OCHOBE (C HCHOJIb30BAaHUEM 3HAHUU
KOMOMHATOPUKH) peliaercss OOJbIIMHCTBO 3a7a4. [oHsTHE reoMeTpruuecKoi BEpOSATHOCTU
U CTaTUCTUYECKOW BEPOATHOCTH BBOJWINCH HA UHTYUTHUBHOM ypoBHE. [Ipu m3noxxeHuun
MaTepuajla JaHHOIO  paslena IOJYEPKUBACTCA  IPUKIAAHOEC 3HAYECHUE  TEOPUU
BEPOATHOCTEN B Pa3IMUHBIX 00J1aCTSIX 3HAHUHN U MPAKTUUECKON JEATEIIbHOCTH YEJI0BEKA.

VYyeOHass Lenb — 3HAKOMCTBO C PA3IMYHBIMU BHUJAMHU COOBITUH, KOMOMHALUSMU
COOBITUH; BBEACHUE IMOHATHS BEPOSATHOCTU COOBITUS M OOyYEHHE HaXO0XKJIECHUIO
BEPOSITHOCTH CIyYaHOTO COOBITUA C OYEBUIHBIMH OJIArONPUSATCTBYIOIIMMU HCXOJAMM;
3HAKOMCTBO C TEOPEMOW O BEpPOSITHOCTH CYMMBI JIByX HECOBMECTHBIX COOBITHA U €€
NPUMEHEHUEM, B YACTHOCTU MPHU HAXOXKIECHUU BEPOSTHOCTH MPOTUBOIOIOKHOTO COOBITHS;
U C TEOPEMOH O BEPOATHOCTH CYMMBI JBYX IPOU3BOJHBIX COOBITUN; HHTYUTHBHOE
BBEJICHHE TIOHATHS HE3aBUCUMBIX COOBITHI; OOy4YeHHE HAXOXKIEHUIO BEPOATHOCTHU
MIPOU3BEJCHUS ABYX HE3aBUCUMBIX COOBITUH.

6. Ypaenenusa u nepasencmea c 08ymsa nepemeHuvimu (7 uacoe)

JIvuHenHbIe ypaBHEHNS U HEPABEHCTBA C IByMs IEpEMEHHbIMU. HelmnHeHble ypaBHEeHUS
Y HEPABEHCTBA C JIByMs [IEPEMEHHBIMU.

OcHosHasa yenb — OOOOIIMTH OCHOBHBIE MPHUEMBI DPEIICHUS YpPaBHEHUH U CHUCTEM
ypaBHEHUH, HAYYUTh Y4YAIIUXCS H300pakaTh Ha KOOPJAMHATHOW IIJIOCKOCTH MHOKECTBO
pEelIeHNI JIMHEMHBIX HEPABEHCTB U CUCTEM JIMHEMHBIX HEPABEHCTB C JIByMsI IEPEMEHHBIMU,
chopMUpOBaTh HABBIKM pEHICHUS 3aJad C [apaMeTpamMu, T[oOKa3aTb MPUMEHEHUE
MaTeMaTHYECKUX METOJIOB JJIsl PEIICHUS] COACPKATEIbHBIX 3a/1au M3 Pa3IUYHBIX 00JIacTei
HAyKH U TIPAKTUKH.

VYueOHasg 11eb — HAYYUTh YyYalllUXCAd H300paxaTh Ha KOOPAMHATHOM IUIOCKOCTU
MHOJKECTBO PEIICHUN JIMHEWHBIX HEPABEHCTB M CUCTEM JIMHEUHBIX HEPABEHCTB C JABYMS
MePEMEHHBIMM.

8. Hmozo6oe noemopenue Kypca anzedopvlt u Havan

mamemamuueckozo ananusza (19 uacos)



Breipaxenuss ¢ kopHsmu. CreneHHbIe BblpakeHusA. VppannoHanbHbIE BBIPAKEHUS.
Jlorapudmuueckre BbIpaKEHUsS. TPUTOHOMETPUYECKHE NPeoOpa3oBaHUsl BbIPAKEHUU.
Uppaunonansubie ypaBHeHus. [lokazarenbubie ypaBHeHus. Jlorapudmudeckue ypaBHeHUS.
[lokazaTenbHble W JOrapu(pMUUYECKHe HEPABEHCTBA. TPUTOHOMETPUYECKHE YpaBHEHHUS.
JpoGHo-panimoHanbHble HepaBeHCTBa. (OO0JacTh ompeneneHuss M 00JacTh 3HAYEHUs
byukiuu. YEtHpie W HE4€THBIC (YHKIUMU, MEPUOAUYHOCTh (GyHKIMH. Hymm QyHkimm.
[IpoMexxyTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHue M yobiBaHue QyHkiuu. [IpousBoaHas u eé
npumeHenue. [leppooOpasHas u e€ npruMeHEHHE.

YpokHu HUTOroBOr0 MOBTOPEHUS UMEIOT CBOEH II€JIbI0 HE TOJBKO BOCCTAHOBJICHUE B
maMATd  y4alluxcs OCHOBHOTO  MaTepwalia, HO u  0000ImeHue, YTOYHCHHE,
CHUCTeMATH3alMI0 3HAaHWM MO aiaredpe W HavajaM MAaTeMaTH4YecCKOro aHaiu3a 3a Kypc
CpPEIHEN IIKOJIBI.

HOBTOpeHI/IC IPOBOJUTCA IIO0 OCHOBHBIM COACPKATCIBHO-MCTOAUYCCKUM JIMHHUAM H
BBICTPpAUBACTCA B CICAYIOIIHNM IIOPAOKC: BBIYMCICHUSA H HpGO6p&30BaHI/I}I, YpPaBHCHHA H
HCPaBCHCTBA, (bYHKHI/II/I, Ha4dajJla MaTCMaTHYCCKOI'O aHaJIn3a.

4 KajeHnaapHo-TeMaTH4YecKoOe IJIAHMPOBaHKeE 10 ajredpe

B 10 kiacce

KoaunvecTBo 4acoB B HeAes10: 3 yaca

I'omoBoe komuecTBo yacoB: 105 yacos

PexBuzutrsl mporpammbl: [Iporpammer ajist o01ieoOpa3oBaTEIbHbBIX IIKOJ, THUMHA3UH,

muneeB: coopHuk “TIporpammbl 0011€00pa3oBaTENbHBIX yUpeKaeHU: Anredpa U Hadasa

MareMarndeckoro ananuzay»’ CocraButelnb: T.A.bypmuctpoBa, Mocksa «lIpocsemienue»,

2009.

YMK: 1) AnreOpa u Hauana MmaTeMaTudeckoro ananu3sa .10 kiacc: yue0. ais

o01eobpasoBar. opranuzanuii: 6a3oBsiii u yrayosa. yposuu / (FO.M. Konsirun, M.B.

Tkauésa, H.E. ®énoposa, M.1. l1labynun). - M.: [Ipocsemienue, 2017.

2) [unaktudyeckwe Marepuansl s 10 kmacca  «Anrebpa W Hadvaja

MareMaThyeckoro aHaianza» aBtopoB: M.W.I1la6ynuun, M.B.Tkauésa, H.E.®énoposa, O. H.
JlobpoBa, — M.: IIpocsemienue, 2012r.

Ne
n/n HaumeHoBaHue pa3ie/ioB U Koanuec
TeM YPOKOB TBO
4acoB
1 IHoBTOpEeHMe Kypca ajaredpnl 3a 6
7-9 knace
11 AnreOpanyeckue BbIpaKeHHs 1
1.2 JIuHeliHble ypaBHEHUS U CUCTEMBI YPaBHEHUN 1




1.3 | YucnoBble HEpaBEHCTBA U HEPABEHCTBA MEPBOM CTENEHU C OJJHUM 1
HEU3BECTHBIM
14 KBangpaTHbie KOpHU 1
15 KBangpaTHbie ypaBHEHHUS U HEPABEHCTBA 1
1.6 CaoiictBa u rpaduku QyHKIIUN 1
2 I'maBa IV Crenens ¢ 1eiCTBUTEIbLHBIM MOKA3aTEIEM. 11
2.1 JleicTBUTEIBHBIC YHCTIA. 1
2.2 | beckoneuHo yObIBaroIasi TeOMETPUYECKasi IPOTPECCHsT 1
2.3 dopmysia CyMMbl OECKOHEUHO yObIBaroIel reOMeTPUICCKON 1
IPOrPECCUU
2.4 | ApubmMeruueckuil KopeHb HaTypalibHOM cTeneHu. CBOMCTBA 1
apu(pMETUIECKOTO KOPHS HATYpaJIbHOU CTENEHU
2.5 Boruncienne apudmerrnueckux KOpHeH HaTypajIbHOM CTETICHU 1
2.6 | YmpoieHue BeIpaKeHUH, COAEpKAIINX apu(PMETHIECKUI KOPEHb 1
HATYpaJIbHOMN CTENECHU
2.7 CreneHb ¢ palmOHAJIbBHBIM NTOKa3zaTesieM. CBOMCTBA CTENEHH C 1
parroHaIbHBIM TTOKa3aTeIeM
2.8 CreneHb ¢ JelCTBUTEIBHBIM II0KA3aTEIEM. 1
2.9 | YopoleHue BhIpKEHUM, COIEPKAIINX CTENEHb C ACHCTBUTEIHHBIM 1
10Ka3aTesleM
2.10 | Ypok 0600111eHNs U CHCTeMAaTHU3allii 3HaHUH. 1
2.11 | KontponbHas padota Ne 1 mo teme: «CTeneHs ¢ JeHCTBUTEIbHBIM
HoKazareaem». 1
3 I'naBa V. CreneHHast QyHKIIUSL. 13
3.1 CrenenHast QyHKIus1, €€ CBOMCTBA U rpaduK. 1
3.2 [TocTpoenue rpaduikoB CTENEHHBIX (DYHKITHIA 1
3.3 CpaBHeHUE 3HAUEHUIN BBIPAKEHUN, COAEPKAIINX CTEIEHb 1
3.4 B3auMHo oOpaTHble (QYHKIIMH. 1
3.5 | Cnoxable QYHKITHH. 1
3.6 | JpoGHo-nuHeiHas QyHKIHS. 1
3.7 PaBHOCUIIbHBIE YpaBHEHUS. 1
3.8 PaBHOCHIIbHBIE HEPABEHCTBA. 1
3.9 HppanmoHaibHble ypaBHEHUS. 1
3.10 | Pemenue uppaliioHaIbHBIX YPABHEHHIA. 1
3.11 | UppauroHaabHble HEPABEHCTBA. 1
3.12 | Ypok 000611eHus U cUCTeMaTU3allii 3HAHU . 1
3.13 | KontponbsHas pabota Ne 2 o teme: «CteneHHast GyHKIHS. 1
4 I'naBa VI. Iloka3zarenbHas QyHKIMS. 10
4.1 [TokazaTenbHast GyHKIHMSA, €€ CBOMCTBA U TpaduK. 1
4.2 [TocTpoenue rpadrika nokazaTeJbHON (QYHKIIHMH. 1
4.3 | [loka3aTenbHble ypaBHEHUSI. 1
4.4 Penienne nokas3aTeabHbIX YPaBHEHUI 1
4.5 IToka3arenbHbIC HEPABEHCTBA. 1




4.6 Perienne nokazaTeabHbIX HEPABEHCTB. 1
4.7 CucTeMbl NOKa3aTENbHBIX YPAaBHEHUIA. 1
4.8 CucTeMbl NOKa3aTENbHBIX HEPABEHCTB. 1
4.9 VYpoxk 0600111eHHSs cCCTEMAaTU3alluK 3HAHUMN. 1
4.10 | KontponpHas pabota Ne 3 no teme «IlokazarenbHast QyHKIHSD. 1
5 I'nasa VII. Jlorapupmuyeckas pyHKuus. 15
5.1 [Tonsitue norapudma uncna. OcHOBHOE JorapuMUIecKoe 1
TOXJIECTBO.
5.2 Brruucnenue noraprudMon 1
5.3 CpoiicTBa JlorapumMoB: Jjorapudm Npou3BeICHUS U YaCTHOTO 1
5.4 CpoiicTBa orapu(dmoB: torapudm creneHu 1
5.5 | Jecsatuunsie norapudmsl. Yucno e. Dxcnonenrta. HarypansHbie 1
Jorapu(Msl.
5.6 Dopmysa nepexoia K HOBOMY OCHOBAHUIO 1
5.7 Jlorapudmuueckas pyHkius, e€ CBONCTBA U TpaduK. 1
5.8 [TocTpoenue rpaduka sorapupmudeckot GyHKIIUU. 1
5.9 JlorapudmMuueckrie ypaBHEHUS. 1
5.10 | Pemenue nmorapuMuUecKuX ypaBHEHUH. 1
5.11 | PemeHue cucteM Jorapu)MUYECKUX YpaBHEHHI 1
5.12 | Jlorapudmuydeckne HEpaBEHCTBA. 1
5.13 | Pemenue norapuMu4ecKux HEPaBEHCTB. 1
5.14 | Ypok 060011eHus cucTeMaTu3aliy 3HaHuu. 1
5.15 | KontponwsHas pabora Ne 4 o reme «Jlorapudmudeckas QyHKIus. 1
6 I'naga VIII. Tpuronomerpuuyeckue popmyJibl. 24
6.1 | Paguannas mepa yria. 1
6.2 | IToBOpOT TOUYKHM BOKPYT Hadyasia KOOPAMHAT. 1
6.3 KoopauHaTel TOUKH, HOJIy4YEHHON TOBOPOTOM BOKPYT Hayasa 1
KOOPJIMHAT Ha 3aJIaHHbIN YTroJl
6.4 OrnpeneneHue CuHyca, KOCHHYCa NPOU3BOJIBHOTO YTJIA. 1
6.5 OrnpejiesieHue TaHreHca U KOTaHT€HCa MTPOU3BOJILHOTO YTIJIa. 1
6.6 | 3Haku cMHyCa, KOCMHYCA U TaHTEHCA. 1
6.7 | 3aBUCHMOCTH MEXKAY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO H 1
TOTO K€ yTJIa.
6.8 | OcHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. [IpeobpazoBanme 1
MIPOCTEUIINX TPUTOHOMETPUYECKUX BBIPAKCHUM.
6.9 | TpuronomeTpuyeckue TOXKACCTRA. 1
6.10 | [IpumeHeHHE TPUTOHOMETPUUECKUX TOXKAECTB MPH YIPOIICHUN 1
BBIPAKCHUU
6.11 | Jloka3aTeabCTBO TPUTOHOMETPUUECKUX TOXKIAECTB 1
6.12 | CuHyc, KOCUHY U TAaHT€HC YIJIOB O U —(L. 1
6.13 | ®opmynsl cinoxkeHusi. CHHYC U KOCUHYC CYMMBI 1 Pa3HOCTH JIBYX 1
YTJIOB.
6.14 | ®opmynbl cnokeHusi. TaHT€HC CyMMBI U pa3HOCTH JIBYX YIJIOB. 1
6.15 | [Ipumenenne Gopmyn CIOKEHUS TPU YIPOIIEHUU BBIPAKECHUN U 1




JOKa3aTCIbCTBEC TOXICCTB

6.16 | CuHyc, KOCMHYC U TAHT'€HC JBOMHOIO yTJIa. 1
6.17 | CuHyc, KOCMHYC U TAaHT'€HC TIOJIOBUHHOTO yriia. Beipaxenue 1
TPUTOHOMETPUUECKUX (PYHKIIMI yepe3 TaHT€HC OJIOBUHHOTO
apryMeHTa
6.18 | ®opMyIbl IPUBEICHHUSL. 1
6.19 | [Ipumenenue Gopmyn MPUBEACHUS IIPH BHIYUCICHUSAX U YIIPOIIEHUN 1
TPUTOHOMETPUUYECKUX BBIPAKECHUN
6.20 | CymMma u pa3HOCTh CHHYCOB. 1
6.21 | CymMa u pa3HOCTh KOCUHYCOB. 1
6.22 | IIpousBenieHre CHHYCOB M KOCHHYCOB. 1
6.23 | Ypok 06001eHnst CuCTEMaTU3aINK 3HAaHUH. 1
6.24 | KoutponsHas padora Ne 5 mo teme «Tpuronomerpudeckue 1
bopMyIBD».

7 I'nasa IX. Tpuronomerpnueckue ypaBHeHHUs 20
7.1 YpaBHeHUE cos x=a. APKOCHHYC YHCIia 1
7.2 Penienne npoctelmmx ypaBHEHHU COS X=a. 1
7.3 BrIunciieHne apKKOCHHYCa Ynciia 1
7.4 | YpaBHeHue sin X = a. APKCHHYC YHMCJIA 1
7.5 Pemenue npocredmx ypaBHEHUH Sin X = a. 1
7.6 | Beruucnenue apkcuHyca gncia 1
7.7 YpaBHeHue tg X =a. ApKTaHI€HC Ynciia 1
7.8 Pemienne npoctelmmx ypaBHEeHUN tg X =a 1
7.9 TpuroHomeTpuyeckre ypaBHEHUs, CBOASIINECS K aIreOpanvyecKuM. 1
7.10 | OgHOpOAHBIEC YpABHEHHUSI. 1
/.11 | JIuneiiHble ypaBHEHHUSI. 1
7.12 | Pemenrie TpUTOHOMETPHUYECKUX YPABHEHHIA 1
7.13 | MeTon pa3yio>keHrs Ha MHOKHUTEIH. 1
7.14 | MeTo1 3aMEeHBI HEU3BECTHOTO. 1
7.15 | MeToj OIleHKH JICBOM M ITpaBOM YacTell TPUTOHOMETPUUYECKOTO 1

ypaBHEHUSI.
7.16 | CucteMbl TPUTOHOMETPUIECKIX YPAaBHEHUH. 1
7.18 | TpuroHoMeTpuyecKkrue HEPaBEHCTRA. 1
/.19 | Penienne TpUroHOMETPUYECKUX HEPABEHCTB. 1
7.20 | Ypok 0600111eHNsI CUCTEMATU3aINK 3HAHUM. 1
7.21 | KouTtponwsHas paborta Ne 6 mo teme « TpuronomeTpudeckue 1
ypaBHEHUS.

8 IloBTOpEHME 6
8.1 Crenenp ¢ JEHCTBUTENBHBIM NTOKa3aTeneM. MppanmoHanbHbie 1

ypaBHEHHHI.
8.2 [loka3aresibHbIE YPABHEHHS] 1 HEPABEHCTBA 1
8.3 | Jlorapudpmuyeckrue ypaBHEHUS! U HEPABEHCTBA 1
8.4 HToroBast KOHTpoOJIbHAS paboTa 1




8.5 | Ananu3 UTOroBOM KOHTPOJIHHOUN paOOTHI 1
8.6 Pemenne 3ama4y moBBIICHHON TPYIHOCTH. 1

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
11O AJITEBPE B 11 KJIACCE

KoandecTBO 4acoB B HeeJI10. 3 yaca B HEJIEITIO
I'onoBoe xonuyecTBO yacoB. 102 gaca

PexBu3utbl nporpammbl: [Iporpammbr [1si 00mieoOpa3oBaTeNbHBIX IIKOJ, THMHAa3uM,
murieeB: coopHuk “IIporpammbl 001Ie00pa3oBaTENBHBIX YUpEKIAeHUN: AnreOpa u Havasia
MateMarnyeckoro ananusa»” CocrtaButens: T.A.bypmuctposa, Mocksa «IIpocsemnienue»,
2009.
YMK: 1) AnreOpa u Havyajla MaTeMaTHYECKOTo aHaimu3a. 11 kiacc: yue0. s
o011eo0pasoBar. opranuzaiuii: 6a3oBsiil u yriay6s. yposuu / (KO.M. Konsirun, M.B.
Tkauéna, H.E. ®énoposa, M.W. l1labynun). - M.: [Ipocsemienue, 2017.
2) Junmaxtudeckue Mmarepuanbl s 11 kimacca «AnreOpa M Hadajga MaTeMaTHYECKOIO
ananu3a» aBtopoB: M.M.Illabynun, M.B.TkauéBa, H.E.®&noposa, O.H. Jlo6poBa, — M.:
IIpocgenienune, 2012r.

Ne
n/n HaumeHoBaHue pa3ie/ioB U Kouauuec
TeM YPOKOB TBO
4acoB
1 I'nasa 1. Tpuronomerpuyeckue GyHKunH 18

1.1 OO6sacTh onpeneneHrs TPUTOHOMETPUUECKUX (DYHKITHIA. 1

1.2 MHO0XECTBO 3HAYEHUI TPUTOHOMETPUIECKUX DYHKITUN 1

1.3 | YeTHOCTH, HEUETHOCTH TPUTOHOMETPUUYECKUX (DYHKIIUM. 1

1.4 [lepnoIMYHOCTh TPUTOHOMETPUUECKUX (PYHKIUH. 1

1.5 | OcHOBHOI nepUoj TPUTOHOMETPUUECKUX PYHKIUN 1

1.6 CBoiicTBa QyHKIIMU y=COsX U €€ rpaduk 1

1.7 [TocTpoenue rpadukoB GyHKIIMIA, C UCTIOJIB30BAHUEM TTPABUII 1
npeoOpa3zoBaHus rpaQuKoB

1.8 ['paduueckoe perieHre TPUTOHOMETPUIECKUX YPaBHEHUM U 1
HEPABEHCTB U CUCTEM YPABHEHHI.
1.9 CaoiicTBa GyHKIIMU y=sinX U €€ rpapuk 1

1.10 | IToctpoenue rpadukoB PyHKIUH, C UICHIOIB30BAHUEM MPABUII 1
npeoOpa3zoBaHus rpa@uKoB

1.11 | I'paduueckoe pelieHre TPUroHOMETPUUECKUX YPAaBHEHUHN U 1
HEPaBEHCTB U CUCTEM YPaBHEHHIA.

1.12 | CpoiicTBa (yHKIIUHU y=tgX U €€ rpaduk 1

1.13 | CgoiicTBa (hyHKIIMHU y=ctgX U e€ rpaduk 1

1.14 | I'padmueckoe pemeHne TPUrOHOMETPHUECKIX YpaBHEHUHN 1 1
HEPaBEHCTB U CUCTEM YPaBHEHHIA.

1.15 | OGpartHble TPpUTOHOMETpUUYECKUEe QYHKITUN 1




1.16 | JIuneitHOE ypaBHEHHUE C OJTHOU MMEPEMEHHO. 1

1.17 | Ypoxk 0000111eHHs M CUCTEMaTH3alluKi 3HaHUM 110 TeMe 1
«TPUTOHOMETpUYECKUE QYHKIIHUM»

1.18 | KontponsHas padota Ne 1 o teme « Tpuronomerpudeckue QyHKIIHI. 1

2 I'nasa II. Ilpou3BoaHasi M €€ reoMeTPHYECCKUIN CMBICJI 18
2.1 | IIpenen mocnenoBaTeIbHOCTH 1
2.2 | HempepbIBHOCTD PyHKIIMU 1
2.3 Onpenenenre Nporu3BOTHON 1
2.4 Haxoxnenue npouspognor Gpynkimu kx—+b, x2, x3 1
2.5 [TpaBwna nuddhepeHrpoBaHus: MPOU3BOJIHBIC CYMMBI U PA3HOCTH 1
2.6 [TpaBuna nuddepeHImpoOBaHNs: TPOU3BOIHBIC TPOU3BEACHUS U 1

JaCTHOTO
2.7 [IpaBuna nuddepeHMpOBaHNS: TPOU3BOIHAS CI0KHON (DYHKIIMH 1
2.8 [Tpou3BogHasi cTeNeHHOW PYHKIIUU 1
2.9 Haxoxaenue mpon3BoIHBIX CTEIIEHHON (PYHKIIUM 1
2.10 | [IpousBoaHbBIC AIE€MEHTAPHBIX PYHKITUN 1
2.11 | [IpumeHeHue NpOU3BOAHBIX TUDPEPEHIIMPOBAHUS JIJIST HAXOKACHUS 1
MTPOU3BOTHBIX
2.12 | [Ipumenenne mpaBmi AudGepeHIUPOBAHUS TSI HAXOXKICHHS 1
TTPOM3BOTHBIX
2.13 | YrimoBoit k03P hUITHEHT TPSIMOA. 1
2.14 | 'eoMeTpr4eCcKuil CMBICI TPOU3BOTHOM. 1
2.15 | YpaBHeHue kacatenbHOM K Tpaduky QyHKIUN. 1
2.16 | Ypok 00001mIeHus ¥ cucTeMaTU3auy 3HaHui 1o Teme «lIpou3BogHasy. 1
2.17 | Ypok 0000mIeHus 1 CUCTEMATU3AINK 3HAHUH TI0 TeMe « Y paBHEHUE 1
KacaTelIbHOM K rpa@uKy QyHKIHUI)
2.18 | KouTtpoasHas padora Ne 2 mo teme «lIpousBoanas u eé 1
TCOMETPUUYCCKHUIA CMBICIY.

3 I'nasa II1. IlpumeHeHre MPOU3BOAHOM K MCCJIEIOBAHNI0O PYHKIMHU 13
3.1 Bo3spacranue v yObiBaHne QyHKITUH. 1
3.2 Haxosxienne nHTepBajioB BO3pacTaHus U YObIBaHUS (DYHKIIUU. 1
3.3 | CranmmonapHbie TOYKH (QYHKITUH. 1
3.4 DKCTpeMyMbl (DYHKIIHH. 1
3.5 | HauOosbliee 1 HauMeHblIee 3HaYeHus1 QyHKIMH 1
3.6 Haxosxenrne HanboJbIIero 1 HAMMEHBIIIEro 3HAaYCHU (PYHKITUH. 1
3.7 Pemenue 3amay Ha HaXOXICHHE HAMOOIBIIIETO M HAUMEHBIIIETO 1

3HAYCHUN (PYHKITNH.
3.8 [Tpon3BoHAsT BTOPOTO MOPSI/IKA, BRITYKIOCTh M TOYKH Mepernoda 1
3.9 | [locTpoenue rpa@ukoB GyHKIMIMA 1
3.10 | [IpumeHeHue NpOU3BOIHON K MOCTPOEHUIO rpauKOB (PYHKIMH. 1
3.11 | Ypok o0o01meHus U cuctemMaTu3aluu 3Hanui mo teme «IIpumenenue 1
MTPOU3BOHON K MCCIICIOBAHUIO (DYHKITI
3.12 | Ypok o0o0IIeHus 1 cucTeMaTH3aluy 3HaHuH 110 TeMe «Perrenne 3ama4 1

Ha HaXOKJIEHUE HauOOJIBIIIET0 M HAMMEHBIIIETO 3HAUCHUN (DYHKITHI




3.13 | KontposbHas padora Ne 3 o reme «IIpumMeHeHre npou3BOHOMN K 1
UCCJIEIOBAHUIO QYHKIIANY.

4 I'naa IV. IlepBooOpa3Has u MHTErpaJI 10
4.1 ITepBooOpazHas 1
4.2 | HaxoxeHnue nepBooOpa3HbIX 1
4.3 | IlpaBuia HaXOXKJI€HUS] IEPBOOOPA3HBIX 1
4.4 WNHTterpupoBanue. 1
4.5 ITnomanas KpUBOJMHEHMHOM TpaICINH. 1
4.6 WNHTterpan u ero BIYUCICHUS. 1
4.7 Brraucnenus miomasnei Guryp ¢ momMoInbo HHTETpajIoB 1
4.8 | IlpuMeHeHuEe UHTETPATIOB JJIsl pelIeHHs PU3NUIECKUX 3a1au 1
4.9 | Ypok 00001IeHs U cucTeMaTH3anuu 3Hanuil mo teme «llepsooOpaznas 1

Y UHTETPAI»
4.10 | Konrposbnas padora Ne 4 o teme: «IlepBooOpasHasi u mHTErpam. 1

5 I'naBa V. KomOunaTopuka 9
5.1 | IlpaBusno npousBeaeHus. Pa3meneHus ¢ moBTOpEHUSIMU 1
5.2 IlepectanoBku 1
5.3 | Pemenue 3amay Ha MEpEeCTAHOBKYU YHCEIT 1
5.4 Pa3Menienns 6€3 moBTOpEeHUM 1
5.5 | CoueraHus 63 MOBTOPEHUI
5.6 PexyppeHTHOE CBOICTBO YnCia COUETAHUI 1
5.7 bunom HeroToHa 1
5.8 Ypoxk 00001IeHHS M CUCTEMATH3alluK 3HAHUM 110 TeMe 1

«KoMOuHaTopurka
5.9 KonTtpomnrnas pabota Ne 5 no teme «KomOuHaToprkay. 1

6 I'naBa VI. DieMeHTBI TEOpUH BEPOATHOCTEH 7
6.1 BeposiTHOCTH COOBITHS 1
6.2 KomOunamus coOsITuii 1
6.3 CrioxeHne BepOITHOCTEN 1
6.4 Pemenue 3ama4d Ha CI0KEHUE BEPOSITHOCTEN 1
6.5 BeposTHOCTh MPOU3BEICHHS] HE3aBUCHUMBIX COOBITHI 1
6.6 Ypok 00001IeHNs U CHCTEMAaTH3aIii 3HAHUH TT0 TeMe «DJIEMEHTHI 1

TEOPUU BEPOSTHOCTEN»
6.7 Kontponbnas padota Ne 6 1o Teme: «IINeMEHTHI TEOPUU 1
BEPOSTHOCTEI.

7 I'nasa VIII. YpaBHeHNs1 1 HEPABEHCTBA C IBYMH llepeMEeHHbIMHU 7
7.1 JInHeliHbIe ypaBHEHMS C ABYMs IIEPEMEHHBIMU 1
7.2 JIuHeliHbIE HEPABEHCTBA C IBYMsI IEPEMEHHBIMU 1
7.3 HenuHelinble ypaBHEHUS ¢ ABYMs IEPEMEHHBIMU 1
7.4 HenvHeiinble HEpaBEHCTBA C ABYMS IEPEMEHHBIMU 1
7.5 Pemienue HeMMHENHBIX YPABHEHUN U HEPABEHCTB C IBYMsI 1

NIEPEMEHHBIMU
7.6 | Ypok 00001IeHNs U CUCTEMAaTH3aIiN 3HAaHUW TI0 TeMe « Y paBHEHUS U 1

HCPABCHCTBA C JIBYMA IICPCMCHHBIMHW




1.7 KonTtpoarnas pabota Ne 7 o Teme: «YpaBHEHUSI 1 HEPABEHCTBA C 1
JBYMsI TIEPEMEHHBIMID)

8 IloBTOpEHME 19
8.1 BripaxkeHus ¢ KOpHIMH 1
8.2 CreneHHbIE BBIPAKEHHUS 1
8.3 | MppanmonanbHble BRIPAKESHUS 1
8.4 | Jlorapupmuueckue BoIpaskeHUs 1
8.5 Tpuronomerpruueckue npeodpa3zoBaHUs BEIPAKCHUI 1
8.6 WppanmonanpHble ypaBHEHUSI 1
8.7 ITokazarenbHbIC YpaBHCHHS 1
8.8 | Jlorapupmuueckue ypaBHEHHUS 1
8.9 | Iloka3zaTenpHble U JorapuMUIECKUe HEPaBEHCTBA 1

8.10 | Tpuronomerpuueckue ypaBHEHUs 1

8.11 | Ipo6GHo-parmoHaIbHbIE HEPABEHCTBA 1

8.12 | O6nactsb omnpeaeseHus U 00J1acTh 3HaUeHUsI PYHKIIUU. YeTHbIE U 1
HEYEeTHbIC (DYHKIIMH, IEPUOTUYHOCTh QYHKIIUN

8.13 | Hynu QyHKIMU, IpOMEKYTKH 3HAKOIIOCTOSTHCTBA, BO3pACTAaHUE U 1
yObIBaHHE PYHKIIUU

8.14 | Ilpou3BoaHas U ee MPUMEHEHHUE 1

8.15 | [lepBooOpa3Has u ee MpUMEHEHUE 1

8.16 | Urorosas koHTposibHAS padoTa B popme EI'D 2

8.17

8.18 | AHanu3 UTOrOBOM KOHTPOJBHOM pabOTHI 1

8.19 | Pemenue 3aganuii u3 BapuantoB EI'D 1




