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Yposenb: CPE/IHEE OBIIEE ObPAZOBAHUE
[Tpenmer: AJI'EBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIM3A
Knaccer: 10-11

IIporpamma pa3pa0oTaHa Ha OCHOBeE CJIEAYIOUIUX JOKYMEHTOB:

denepadbHBIA  KOMIIOHEHT TOCYJAapCTBEHHOTO 00pa3oBaTeNLHOTO  CTaHIapTa,
YTBEPXKJEHHBIH MNpuUKazoM MUHHCTEpCTBA oO0pa3oBaHusT W Hayku Poccuiickoit
®enepannu ot 05.03.2004 Ne 1089

[Ipuka3z MunucrepctBa obpazoBanust u Hayku Poccum ot 30.08.2010 Ne 889 «O
BHECEHUM H3MEHEHUN B (denepanbHbIi 0a3UCHBIA Y4YeOHBIM IJIaH M MPUMEpHBIC
y4eOHbIE IJIaHBI I 00pa30BaTeIbHBIX yupexkaeHui PO, peanusyromux nporpaMmmel
o0miero oOpa3oBaHusl, yTBEpKIEHHBIE TPUKa30M MuHucrepcTBa odpazoBanust PO ot
09.03.2004 Nel312»

®denepanbHblii 0a3MCHBIN y4eOHBIN IUIaH, YTBEPKACHHBIA MpUKa3oM MHHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit ®enepauun ot 09.03.2004 Ne 1312 «O6
YTBEPKJIECHUH (eepadbHOro 0a3uCHOTO IjlaHa M IPUMEPHBIX YYEOHBIX IJIaHOB
oOpa3oBaTenpHbIX yupexaeHuid Poccuiickoil @enepannu, peaanu3yronmx IporpaMmbl
o011iero oOpazoBaHus» (C U3BMEHEHUSMU U JIOTIOJTHEHUSIMU )

[Ipuka3 MuHucrepcTtBa o0Opa3oBaHuss W Hayku Poccuiickoil @enepanuu Ot
31.01.2012 Ne 69 «O BHeceHMHM WU3MEHEHHM B (QeaepaabHblii KOMIIOHEHT
roCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAJIBLHOTO OOIIETO U CPEIHETrO
(momHOro) oOO6mIero oOpa3oBaHMs», YTBEPKIEHHBIN NpHUKazoM MHUHHCTEPCTBA
oOpazoBanus Poccuiickoit dpeneparuu ot 05.03.2004 r. Nel089 «OO6 yTBepkIeHUU
dbenepasbHOTO  KOMIIOHEHTAa TOCYJIapCTBEHHBIX 00pa30oBaTEIbHBIX CTaHIAPTOB
HayaJbHOrO OOIIEro, OCHOBHOIO OOIIEro U cpeaHero (MOJHOro) O0OIIero
o0Opa3oBaHUs.

[TpumepHast mporpamma CpeAHETO MOJHOTO 00Iero oOpa3oBaHHs MO MaTeMaTHKe
(6a30BbBIl YPOBEHD ).
ABtopckas nporpamma: "lIporpamma mo anrebpe ¥ HayalaM MaTEMaTHYECKOTO
ananmuza". FO.M. Komsarun, M.B. TkaueBa, H.E. ®enopoBa, M.MU. IlaGynuH.
[Tpocsemenue. 2010

/lanHasi pado4asi mporpaMmMa, OpMEHTHPOBAaHA HAa PadoTy ¢ y4eOHMKOM

Konsarun FO.M., TkaueBa M.B., ®enoposa H.E. , [llabynun M.W. Anre6pa u Havana
MareMatuyeckoro ananmmsa. 11 kmacc (0a3oBbii W NPOGUIBHBI  YPOBHH).
IIpocgemnienue. 2014

[. TNTAHUPYEMBIE PE3VYJIbTATBEI OCBOEHUA YYEBHOI'O ITPEAMETA

B pesynbrare u3ydeHus anreOppl M Hadyajdl MaTeMaTHYECKOro aHaln3a Ha 0a30BOM

YPOBHE YUYECHUK JTOTKEH
3HATH/TIOHUMATh



e 3HaueHUME MATEMaTU4YECKOM HAyKHM JUIsl PEIIECHUs 3a7ad, BO3HMKAIOUIMX B TEOPUU U
MIPAKTUKE; [IUPOTY U OTPAHUYEHHOCTh IPUMEHEHUSI MATEMAaTUYECKUX METOJOB K aHAIU3Y U
MCCJIETOBAaHUIO MPOIIECCOB U SIBJICHUI B MIPUPOJIE U OOIIECTBE;

e 3HAaYCHUE MPAKTUKA U BOMNPOCOB, BO3HUKAIOIIMX B CaMOM MaTEeMaTUKE JUIs
(GOopMHPOBAaHUS U PA3BUTUS MATEMATUYECKON HAYKHU;

® UJCM pacIIUpPEHHUs] YHUCIOBBIX MHOXKECTB Kak clocoba IOCTPOEHHsI HOBOTO
MaTEMaTUYECKOTO amnmapara JUisl pelIeHUs MpPaKkTUYEeCKUX 3aJady M BHYTPEHHHX 3aj]ad
MaTE€MAaTUKHU;

e  3HAaYEHHUE HUJEH, METOJOB M PEe3yJbTaTOB aareOpbl U MAaTEMAaTHUYECKOrO aHaIn3a IS
MTOCTPOEHUSI MOJIEIIEN PEAIbHBIX MPOLECCOB U CUTYalU;

®  BO3MOXHOCTH TE€OMETPUM JJIi ONMUCAHUS CBOWCTB pEATBHBIX MPEIMETOB M HX
B3aUMHOTI'O PaCIOJIOKEHHUS;

e  YHHMBEpPCAJbHBIH XapakTep 3aKOHOB JIOTMKM MaTEMaTHYECKUX pPacCYyXICHHM, HX
MPUMEHUMOCTD B PA3JIMYHBIX 00JIACTSIX YEIOBEUECKON NEATENBHOCTH;

e  paziuuue TpeOOBaHWI, TNPEABABISIEMBIX K JOKa3aTelbCTBAM B MaTEMAaTHKe,
€CTECTBEHHBIX, COI[UAIIBHO-IKOHOMUYECKUX U TYMaHUTAPHBIX MayKaX, Ha IPAKTUKE;

®  pOJIb aKCHOMAaTUKH B MATEMAaTHKE; BO3MOKHOCTb IIOCTPOCHUSI MATEMATHYECKUX TEOPUI
Ha aKCMOMAaTUYECKOM OCHOBE; 3HAUE€HHE aKCHMOMATHKHU JJIs APYTUX oOnacTedl 3HaHUS U AJs
MPAKTHKU;

®  BEPOATHOCTHBIM XapaKTEp Pa3jIMYHBIX IIPOLIECCOB M 3aKOHOMEPHOCTEH OKPYXKAIOILIEro
MUDpa;

YucnoBble 1 0yKBEeHHbIE BbIPAKEeHUSA
YMETb:
®  BBHINIOJHATH apu(METHUYECKHE NEHCTBHsI, couyeTas YCTHbIE W IHMCbMEHHBIC TPHEMBI,
MPUMEHECHUE BBIYMCIUTEIBHBIX YCTPONCTB; HAXOAUTh 3HAYEHUS KOPHS HATypaJbHOU
CTENEeHHW, CTENEHU C palMOHAJIBHBIM TlOKa3aTesieM, Jiorapudma, HCHOJNb3Ys MpHU
HEOOXOJIMMOCTH BBIUMCIUTEIbHBIC YCTPOUCTBA; MOJB30BATHCS OIEHKOW W MPUKHUIKOU MPHU
MPAKTUYECKUX pacyueTrax;
®  [PUMEHSATh TOHATHS, CBA3AHHBIE C JACIMMOCTBIO UEJBIX YHCEN, MPU PEIICHUU
MaTeMaTHYECKHUX 3a]1ay;
®  HaxOJWTh KOPHM MHOTOYJICHOB C OJIHOM MEPEMEHHOM, pACKJIaJbIBaTh MHOTOWICHBI Ha
MHOXKHUTEIIH,
®  TIPOBOAWTH NPEoOpPa3OBaHUS YHUCIOBBIX M OYKBEHHBIX BBIPAXKEHUN, BKIIIOUYAIOIINX
CTETEeHH, paUuKabl, Jorapu(dMbl U TPUTOHOMETPUYECKUE (PYHKIINH;
HCI0JIb30BATh NMPUOOPETEHHbIE 3HAHUS M YMEHHUSI B NMPAKTHYECKOH [AeSTeJbHOCTH H
NOBCEIHEBHOM KU3HU:
® IS MPAKTUYECKUX PACUETOB MO (GopMyIiaM, BKITHOUast (GOPMYJIbI, COACpIKAITUE CTETICHH,
paauKansl, JorapudMbl U1 TPUTOHOMETPUIECKHE (DYHKINH, PU HEOOXOAMMOCTH UCIIOIB3YS
CIIPaBOYHBIE MATEPUAIIBbI U IPOCTENUIINE BEIYUCIUTEIBHBIE YCTPOUCTBA.

DYyHKIUHN U TPaPUKH
yMeThb:
®  OMpeAeNaATh 3HAUeHHE (PYHKIMU MO 3HAYEHUIO apryMEHTa IMpHU Pa3IMYHbIX CIOCO0ax
3aiaHusl PyHKIUY;



®  CTpPOUTH IpaUKH U3y4YEHHBIX (PYHKIUH, BBITOIHATH peoOpa3oBaHus rpaduKos;

e  ONHCHIBATH MO rpaduky U Mo GopMyIie MOBEACHUE U CBOWCTBA (DYHKIIUH;

e  pemiaTh YpaBHEHUS, CUCTEMbl ypaBHEHUHN, HEPABEHCTBA, UCIIONb3Ysl CBOMCTBA (DYHKIIHI
1 UX rpaduyeckue mpeacTaBieHs;

UCIOJIb30BATH NPHOOpPeTeHHbIEe 3HAHUS M YMEHHUS] B NMPAKTHYECKOI 1esTeJbHOCTH U
NOBCEeIHEBHOM KU3HU:

® I ONHCAaHWSI M MCCIIEJOBAHUS C TOMOINBIO (PYHKIMI pealbHBIX 3aBUCHUMOCTEH,
Mpe/ICTaBICHUS UX TPapUUECKH; UHTEPIPETAIINHN TPAPUKOB pPEaTbHBIX MPOLIECCOB.

Havana mareMaTH4eCKOro aHAJIN3a
yMeTh:
®  BBIUUCIATH NPOU3BOAHBIE W TEPBOOOpa3HBbIE SJIEMEHTAPHBIX (YHKIMMA, MPUMEHSA
NpaBWjia BBIYKMCICHUS MPOU3BOAHBIX U  TMEPBOOOPA3HBIX, HCIOIB3YS  CIPABOYHBIC
MaTepUaIbl;
®  uCCleI0BaTh PYHKIMH U CTPOUTH UX TpaduKU C IOMOIIbIO POU3BOIHOM;
e  pemaTh 33Ja4M C IPUMEHEHHEM YPaBHEHUs KacaTelIbHOU K rpaduKy (QyHKINH;
e  pemaTh 337aud Ha HAXOXKJACHHE HAaUOOJBIIEr0 U HAUMEHBIIETO 3HAaUY€HUs (PYHKIUHU Ha
OTpE3KE;
®  BBIYUCIATH IUIOMIAJb KPUBOJIMHEUHOW TpaICLVH;
HCIO0JIb30BAaTh NPHOOpPEeTEeHHbIEe 3HAHUS M YMEHHSl B NPAKTHYECKON JeSATeJbHOCTH U
MOBCEAHEBHOM KUHM:
® IS peUIeHUs T€OMETPUUYECKHUX, (PU3NYECKHX, SKOHOMUYECKUX U JAPYTUX MPUKIIATHBIX
3aja4, B TOM 4YHCII€ 3a/ad Ha HauOOJIbLIME M HAUMEHbIINE 3HAYEHUs C NPUMEHEHUEM
anmapara MaTeMaTH4E€CKOro aHaJIn3a.

YpaBHeHMs U HEPABEHCTBA
yMeTh:
e pemaTh palUdOHAJbHBIC, TOKa3aTelbHbIE U  JOrapuMUYECKUE ypaBHEHUS W
HEPABEHCTBA, UPPALIMOHATIbHBIC U TPUTOHOMETPUUYECKUE YPABHEHUSI, UX CUCTEMBI;
®  JIOKa3bIBaTh HECJIOKHBIE HEPABEHCTBA;
e  pemarb TEKCTOBBIE 3aJayd C IOMOIIBIO COCTABJIICHUS YPaBHEHUW W HEPABEHCTB,
MHTEPIPETUPYS PE3YJIBTAT C YIETOM OIPAaHUYCHUM YCIOBUS 3a/1a4H;
e u300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOXECTBAa pEIICHUN ypaBHEHUW U
HEPABEHCTB C JIByMSI IEPEMEHHBIMU U UX CUCTEM.
®  HaxOJWUTh NPUOIMKEHHBIE PEUICHUS YPABHEHUM U UX CUCTEM, UCIOJIb3ys rpadruuecKuii
METOI;
e pemaTh YpaBHEHHs, HEPABEHCTBA M CHCTEMbl C TMPUMEHEHUEM TpapuIecKux
MIPEICTABJICHU, CBOMCTB (DYHKIIHI, POU3BOHOM;
HCMO0JIb30BATh NPUOOPETEHHbIC 3HAHUS U YMEHUS B NMPAKTHYECKOH [1eATeJIbHOCTH U
NMOBCE/AHEBHOM KU3HU:
. I TIOCTPOCHUSI U UCCIIEIOBAHUS MPOCTEUIINX MAaTEMATHYECKUX MOJEIIEH, CBOWCTB
(GyHKLMIA, TPOU3BOIHOM;

JJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKHU M TEOPUH BEPOSITHOCTEH



yMeThb

e pemarh MpoCTeHIIMe KOMOWHATOpPHBIE 3aJayd METOJOM mepedopa, a Takke C
MCIIOJIb30BaHUEM U3BECTHBIX (hopmyi, TpeyroiabHuka [lackans; BEIYUCIATH KOAPPUIIUCHTHI
6unoma HproToHa 1o (opMmyne U C KCIOJIb30BAHUEM TpeyroyibHHUKa llackans; BHIYMCIATH
BEPOSITHOCTH COOBITUI Ha OCHOBE MOJCYETA YUCIIA UCXOA0B (IIPOCTEHUILINE CyYan);

HCNO0JIb30BaTh NMPUOOpPeTEeHHbIe 3HAHUS U YMEHUS B NMPAKTHYECKOH JeATeJIbHOCTH U
MOBCETHEBHOM KMU3HM IS

U aHaJIn3a PCaJIbHBIX YUCIIOBBIX AAHHBIX, ITPCACTABJICHHBLIX B BUJAC AUAI'PAMM, Fpa(l)I/IKOB;
L aHaJIn3a I/IH(i)OpMaHI/II/I CTAaTHUCTHYCCKOT'O XapaKTcpa,

Il. COAEP’ KAHHUE OBYUEHMUS YYEBHOI'O IIPEJMETA
10 kaacce

1. Auareopa 7-9 (moBTOpeHmue)

2. CTeneHb ¢ AedCTBUTEIbLHBIM NoKa3aTejeM (6 4acoB)

JleiicTBuTENbHBIE Yncaa. ApupMeTHUecKuid KOpeHb HaTypaibHON cTeneHu. CTeneHp ¢
HATypaJIbHBIM U I€UCTBUTENIbHBIM MTOKA3aTEISIMU.

OcHoBHas 1enb — OOOOIIUTh M CUCTEMATU3MPOBATH 3HAHUA O JACHCTBUTEIBHBIX
yuciax; c(opMUpOBATH TMOHATHE CTENEHH C JEHCTBUTEIBHBIM IIOKA3aTeleM; Hay4HTb
MPUMEHSATH ONpPENEICHUs] apu(PMETHUECKOrO KOPHSA M CTENEHHU, a TAK)KE€ MX CBOWCTBA MPHU
BBIIIOJIHEHUH BBIYUCICHUN M NpeoOpa3oBaHUM BBIPAKEHUN; O3HAKOMHUTH C MOHATHEM
IIpejiesia nociIe10BaTeIbHOCTH.

HeoOxoauMocTh paciimpeHuss MHOXKECTBa HATYPaJIbHBIX YHCEN /10 JEeWCTBUTEIbHBIX
MOTHBHPYETCSI BO3MO>KHOCTBIO BBIMOJHATH JEHCTBUS, 0OpaTHBIE CII0KEHUIO, YMHOKEHHIO U
BO3BEJ/ICHHIO B CTEICHB, a 3HAYHT, BO3MOXKHOCTBIO pelaTh ypaBHeHus X +a=Dh, ax - b, xa =
b.

JleiicTBUS HaJ UPPAlMOHAIBHBIMA YHCIAMU CTPOTO HE OINPENEISIOTCA, a 3aMEHSIOTCS
AEUCTBUAMM HaJl UX TPUOIMIKEHHBIMU 3HAUEHUSIMU — PallMOHAIbHBIMH YUCIIAMHU.

B cBs3u C paccMOTpEHHMEM TMOCJIENIOBATENbHBIX PAlMOHAIBHBIX MPUOIHKEHUN
MPPALMOHAJIBHOTO 4YHUCIa, a 3aTeéM W CTENEeHU C HPPalMOHAIIBHBIM IIOKa3aTeleM Ha
MHTYUTUBHOM YPOBHE BBOAMTCS MOHATUE MpEea nociaeaoBaTesibHocTu. GopMynupyercs u
CTporoe ornpezeleHue npeaena. Pazoupaercs 3agada Ha JA0Ka3aTEIbCTBO TOrO, YTO JAHHOE
YUCJIO SBIIAETCS IMPEIEIOM IOCIEAO0OBATEIBHOCTH C TMOMOIIBIO ONPEAEIECHUS Ipeaena.

ApudmMeTnuecknii KOpeHb HAaTypaJlbHOM CTENeHW N > 2 U3 HEOTPUIATEIbHOTO
YHCJIa U €r0 CBOMCTBA M3JAraroTCsl TPAJAMIMOHHO. Y4Yalluecs AODKHBI YMETh BBIYHCIATH
3HAYEHHUs] KOPHS C TOMOILBIO OMNPECNICHUsT M CBOWCTB M BBIMOJHATH NPeoOpa3oBaHUsA
BBIPAKECHUI, COAEPKAIUX KOPHHU.

3.Crenennas pynkuusi (11 yacos)

Crenennas QyHkius, ee cBoiicTBa u rpaduk. Bzaumuo ooparasie pyHKuU. CI0XKHbIE
¢bynkuun. pobHo-nuHeliHas (QyHkius. PaBHOCHIbHBIE ypaBHEHUs W HepaBeHCTBa. Mppa-
MOHAaJIbHBIE ypaBHEHUs. ppalonaibHble HEPaBEHCTBA.

OcHoBHas 1enb — O00OOIIUTH M CUCTEMATU3UPOBATH U3BECTHBIE M3 Kypca areOpbl



OCHOBHOM IIKOJIbI CBOMCTBA (DYHKIIMI; U3YYUTh CBOMCTBA CTENCHHBIX (PYHKIIMA U HAYIUTh
MPUMEHATh WX TpPHU PENICHUH YPaBHCHWA W HEPaBEHCTB, CQPOPMHUPOBATH TOHSITHE
PAaBHOCUJIBHOCTH YPABHEHUM, HEPABEHCTB, CUCTEM YPABHEHHI U HEPABEHCTB.

PaccMoTpenue cBOMCTB cTeneHHBIX (PyHKUIUN U UX TpaduKOB MPOBOJUTCS MOATAMHO, B
3aBUCUMOCTH OT TOr0, KaKUM YHCJOM SBIISIETCA IOKa3aTelib: 1) YETHbIM HAaTypaJbHBIM
YUCJIOM; 2) HEYETHbIM HATypajbHBIM YHCIOM; 3) YHUCIOM, IPOTHUBOIOJIOXHBIM UYETHOMY
HaTypaJbHOMY YHCIy; 4) YMCIOM, IPOTHBOMNOJIOKHBIM HEUETHOMY HaTypajlbHOMY YHCIY; 5)
TIOJIOXKHUTEIBHBIM HEIEJIBIM YUCIIOM; 6) OTPHUIIATEIEHBIM HEICIBIM YHCIIOM.

O00CHOBaHMS CBOWMCTB CTEMEHHON (PYHKIIUU HE MPOBOJATCS, OHU CIEAYIOT U3 CBOWCTB
CTEIEHH ¢ JAeHCTBUTENBHBIM MOKa3areseM. Harmpumep, Bo3pactanue GyHKIMU y = x* Ha mpo-
MEXyTKe X > (0, r1e p—II0J0KUTENBHOE HELETIOE YHCIIO, ceayeT u3 cBorctBa: «Ecimm 0 < x;
< x3, p>0,710f (X)<f (X2)». Ha mpumepe cTeneHHbIX QYHKIUN ydaliuecs 3HAKOMSTCS C
MOHSATUEM OrPAHUYEHHOM (YHKIMHU, y4darcs JOKa3blBaThb KAaK OrPAHUYEHHOCTh, TaK H
HEOTPaHUYEHHOCTh (PYHKITUH.

PaccmarpuBarorcs (PyHKIMM, Ha3bIBaeMble B3aMMHO OOpaTHbIMU. BaxkHO 0O0paTuTh
BHMMaHHE Ha TO, YTO HE BCsiKas (yHKUUA UMeeT oOparHyro. Jloka3bIBaeTcs CUMMETPHS
rpauKoOB B3aUMHO OOPATHBIX (PYHKIIMU OTHOCUTEIBHO MPSMOM y = X.

3HAaKOMCTBO CO CJOKHBIMH U JPOOHO-TMHEHHBIMH (PYHKUUSMHU HAYMHAETCSA Cpa3y
MOCJIE€ M3YyYEeHHUs B3aUMHO OOpaTHbIX (QYyHKUUNA. BBoAsSTCs pasHble TEPMUHBI IS
0003HaYEHUsI CIOXHOW (PYHKIMH (CYNEpIIO3UIUs, KOMIO3UIIKS), HO YNOTpeOIsieTcs JIUIlb
OJIMH. DTOT MaTepual B Kjaccax 0a30BOr0 ypOBHS M3Y4aeTCs JIMILb B O3HAKOMHUTEIBHOM
wiane. OOpaniaercs BHUMaHUE YYalllMXCsl Ha OTHICKAHUE OO0JIACTH ONPEIEICHUS CIONKHON
(GYyHKIUM U TPOMEXKYTKOB €€ MOHOTOHHOCTU. JloKa3bIBaeTcsi TeopemMa O MpPOMEXYTKax
MOHOTOHHOCTH C OIOPOI Ha OIpeNeeHHs] BO3pacTaroleil win yObIBaroue (pyHKIMH, YTO
MO3BOJIAET U3JIOKUTh CYTh aJIFOPUTMa JI0Ka3aTeIbCTBA MOHOTOHHOCTH CJIOKHOM (DYHKITHH.

VYyammecss 3HaKOMSTCS € JpOOHO-JTUHEWHBIMU (PYHKIUsSMU. B OCHOBHOM IIKOJIE
yyaliuecss YUYWIHCh CTPOuTh Tpaduk GyHkimu y = K/X u rpaduku (yHKIHHA, KOTOPbIC
MOJIy4Yajauch CIABUTOM JTOoro rpaduka. BeiaeneHue uenol yactu u3 JpoOHO-JIMHEWMHOTO
BBIPAXKEHUSI MPUBOJIUT K 3HAKOMOMY y4alllUMCsl BUly (YHKITUU.

OmnpeneneHns paBHOCUIIBHOCTH YPAaBHEHMM, HEPABEHCTB W CHUCTEM YpaBHEHUU U
CBOMCTB PaBHOCHUJIBHOCTH JAETCA B CBSI3U C MPEACTOSAIIMM HM3YYEHHEM HPPalMOHATBHBIX
YpaBHEHUH, HEPABEHCTB U CUCTEM MUPPALMOHAIBHBIX YPABHEHUH.

OCHOBHBIM METOJOM PEIICHHS] HPPALMOHAIBHBIX YPAaBHEHHMU SIBJIETCS BO3BEACHHE
o0eux 4vacTell ypaBHEHMsI B CTENEHb C IIEJIbI0 MEpexoja K palMOHAIbHOMY YpaBHEHUIO-
CJIEICTBHIO JAHHOTO.

C nomompto TpaduKOB peIIaeTcss BOIMPOC O HAJIMYUU KOPHEM M MX 4YHuCle, a TaKXKe O
HAXOXXJIEHUHU TTPUOIMKEHHBIX KOPHEH, €CITM aHATUTHYECKH PEIUTh YPaBHEHHUE TPY/IHO.

N3yuenne wuppanuoHaIbHBIX HEPABEHCTB HE SBIAETCS O00S3aTENbHBIM JJIS BCEX
yuanuxcs. [lpu ux uzyuyenun Ha 6a30BOM YPOBHE OCHOBHBIM CIIOCOOOM pEILICHHs! SBIISETCS
CBEJICHUE HEPABEHCTBA K CHCTEME PAlMOHAIBHBIX HEPABEHCTB, PABHOCUJIBHOW JTaHHOMY.
[locne pemenuss 3amad MO JAHHOW TEME Yydallldecs BBIBOIATCS Ha TEOPETUUYECKOE
00001lIeHHEe  pelIeHUs HUPPAUUMOHAIBHBIX  HEPABEHCTB, COAEpKAUMX B  YCIOBHUH
€MHCTBEHHBIN KOPEHb BTOPOM CTEIICHH.

4. Moka3arenbHas pynkuusi (7 4acoB)
[TokazatenpHas ¢yHKIMsS, €€ cBoiicTBa W Tpaduk. [lokasartenbHble ypaBHEHUS.



[TokazaTenbHble HepaBeHCTBA. CUCTEMBI MTOKA3aTENIbHBIX YPABHEHUN U HEPABEHCTB.

OcHOBHAas TeIb — W3YYUTh CBOMCTBA MOKA3aTEIIbHON (YHKIIUW, HAYYHTHh peIlaTh
MOKa3aTeIbHbIC YPABHEHHS M HEPABEHCTBA, CUCTEMbI [T0KA3aTEIbHBIX YPABHEHUMN.

CaolicTBa OKa3aTeIbHON (DYHKIUU y = @' MOJHOCTBIO CIIEAYIOT M3 CBOWCTB CTEIEHH C
JEeUCTBUTENBLHBIM ITOKa3areneM. Hampumep, Bo3pactanue (QyHKOUH y = a', ecnd a > 1,
CIeayeT U3 CBOMcTBa cTenenu: «Ecmu x, < xp, To @y < ' npu a > 1».

Pemiennie OOJNBIIMHCTBA TOKA3aTEIbHBIX YpPaBHEHUM U HEPABEHCTB CBOJUTCA K
PEIICHUIO TPOCTEUIITUX.

Tak kak B XOJle peIIeHHs MpeIaraeMbIX B 3TOM TeME MOKa3aTelbHbIX YpaBHEHUUN
PaBHOCWJIBHOCTh HE HapylIaeTcsi, TO MPOBEpKa HAWJEHHBIX KOpPHEW HeoOsi3aTenbHa. 37eCh
CUCTEMbI YpaBHEHUU U HEPABEHCTB PEIIAIOTCS C TOMOIIBIO PABHOCUIIBHBIX MPE0OpPa30BAHMIA:
M0JICTAaHOBKOM, CJI0’KEHUEM UJTM YMHOXKEHHUEM, 3aMEHOU MEPEMEHHBIX U T. 1.

5. Jlorapu¢gmsbi (10 yacos)

Jlorapupmelr. CoiictBa JorapudmoB. JlecsITUUHBIE M HaTypalbHbIE JIOTapU(MBI.
Jlorapupmuueckass ¢QyHkuusa, ee cBorctBa M rpaduk. Jlorapudpmuueckue ypaBHEHUS.
Jlorapudmuyeckue HEpaBEHCTRBA.

OcHoBHa#d 1elb — cPOpMUPOBATH MOHATHE JIOTapu(PMa Yuciia; HAy4YUTh IPUMEHSITh
CBOMCTBa JOrapu(pMoOB MpHU PEIICHUHA YPaBHEHUM; U3YyYUTh CBOKCTBA JIOTapU(PMHUECKOU
(YyHKUIMH U HAYYUTh NIPUMEHSTH €€ CBOMCTBA IPU PEUICHUH JIOTApU(PMUUECKUX YPAaBHEHUN U
HEPaBEHCTB.

Jlo 3TOl TeMbl B Kypce aireOpbl M3ydyalauch Takue (yHKIUHU, BHIYMCICHUE 3HAUYCHUU
KOTOPBIX CBOJMJIOCH K YETHIPEM apU(PMETHUYECKUM JEUCTBUSM U BO3BEIECHUIO B CTEIICHb.
JUis  BbIYMCIIEHUS 3HAYeHMH Jorapu@muueckod QYHKIUM HYXHO YMETb HAaXOJIUTh
Jorapu@mbl YUCE, T. €. BBIIOIHATH HOBOE JIJIS YUaIllUXCsl IeUCTBUE — JIOrapu(MUPOBAHHUE.

[Ipu 3HakoMcTBe C jorapuMaMy 4YuMced W UX CBOWCTBAMHU MOJIE3HBI MOJAPOOHBIE U
HaIJIs,IHbIE OOBSCHEHUA Jaxe B MPO(UIIbHBIX KJIacCax.

JlokazaTrenbCTBO CBOMCTB Jiorapu(dma omnupaercss Ha ero omnpezaenenue. Ha nmpaktuke
paccMaTpUBAIOTCS JIOrapu(pMbl IO Pa3IMYHBIM OCHOBAaHUSAM, B YACTHOCTH 0 OCHOBaHUIO 10
(mecsTUUHBIN JIoTapu(dM) U MO0 OCHOBAHUIO e (HaTypajbHBIN Jorapudm), OTCI0/1a BOZHUKAET
HE00X0AMMOCTh (OpMYJIbI MEPEXoaa OT Jorapudma mno OJHOMY OCHOBAHHUIO K Jorapupmy
10 JIPYTOMY OCHOBaHMIO. Tak Kak Ha MHKEHEPHOM MHKPOKAIBKYJIATOPE €CTh KiIaBHIIH |g u
In, To mns BeUUcIeHUs Jsorapudma MO OCHOBAaHUSAM, OTIMYHBIM OT 10 W e, HYXHO
MPUMEHUTH (HOPMYITy Iepexo/ia.

CpoiicTBa JjorapuMUYECKO (QYHKIMM aKTHUBHO HCIOJB3YIOTCS MpU  PELICHUU
Jorapu(pmMHUUECKUX YpaBHEHHUM U HEPABEHCTB.

N3yuenue cBOMCTB norapudmudeckoil (QyHKIIMU MPOXOJUT COBMECTHO C pEIICHHUEM
YPaBHEHHU U HEPABEHCTB.

[Ipu pemrenuun norapupmMUUECKUX YpaBHEHUM U HEPABEHCTB BBIIOJIHSAIOTCS Pa3iMyHbIC
ux npeoodpazoBanus. [Ipu 3TomM yacTo HapyaeTcsi paBHOCHIBHOCTD. [103TOMY npu perieHuu
norapu(pMHUUECKUX ypaBHEHHM HEOOXOAMMO JMOO JesiaTh MPOBEPKY HaWIAEHHBIX KOPHEW,
aub0 CTPOro CJEAWTHh 32 BBIMOJIHEHHBIMU MPEOOpPa30BaHUSIMU,  BBISABIISAS TOJYyUYECHHbIE
YpaBHEHUS-CIEACTBUS M OOOCHOBBIBas KaXKIblid »Tanm mnpeodOpazoBanus. l[lpu pemreHun
Jorapu(pMUYECKNX HEPABEHCTB HYXKHO CIEIUTh 3a TEM, 4YTOObl PaBHOCWIBHOCTH HE
Hapylajgach, TaK Kak MPOBEPKY PEILIECHUS HEPABEHCTBA OCYLIECTBUTH CIIOXKHO, a B PAIE
CJIy4aeB HEBO3MOKHO.



6. Tpuronomerpuueckue gopmyJnl (16 yacon)

Pannannas mepa yria. IIoBOpoT TOYKM BOKpYr Hayana KoopauHat. OnpeneneHue
CHUHYyCa, KOCMHYCAa M TaHI€Hca yria. 3HaKh CHHYCA, KOCHHYCa U TAaHIE€HCAa. 3aBHCHUMOCTH
MEK]y CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOI'O M TOTO K€ yrila. TpUTrOHOMETPUYECKHE
ToxnecTBa. CHHYC, KOCUHYC M TaHT'€HC YIJIOB o U -o.. Dopmynbl cnoxenus. CHHyC, KOCHHYC
U TaHreHc ABoiHOro yria. CHHYC, KOCUHYC M TaHI€HC MOJOBUHHOrO yria. dopmyisl
npuBeneHuss. Cymma U pa3sHocTh cuHycoB. CymMma M pa3HOCTbh KOCHUHYCOB. [Ipoussedenue
CUHYCO8 U KOCUHYCOB.

OcHoBHas ueap — cQOpMUPOBATh NOHATHS CHHyCa, KOCHHYCa, TAaHIEHCa,
KOTaHIN€HCa 4YMCJIa; HAYyYUTh HIPUMEHATH (OPMYJIbl TPUTOHOMETPUM ISl BBIUYHCICHMS
3HaYEHUN  TPUTOHOMETPUYECKUX  (YHKUMH M BBIIOJIHEHHS  IpeoOpa3oBaHUM
TPUTOHOMETPUYECKUX BBIPAKEHUIN; HAYyYWTh pellaTh MNPOCTEHIIME TPUTOHOMETPUYECKUE
ypaBHeHHs SINX = &, COSX = a npu a =1,-1, 0.

PaccmarpuBas omnpeneneHus CHHyca M KOCHHYCA JEHWCTBUTEIBHOIO 4YHUCIA 4,
€CTECTBEHHO PELINTh CaMble MPOCThIE YPAaBHEHHMs, B KOTOPBIX TpeOyeTcs HAWTHU YUCIO d,
€CIIi CUHYC WJIM KOCHHYC €r0 M3BECTEH, Hampumep ypaBHeHus Sin o = 0, C0Sa = 1 u 1. 1.
[TockonbKy st 0003HAUEHUS HEU3BECTHOTO MO TPAJAMIMKM HCIOJIb3YyeTCs OyKBa X, TO 3TH
ypaBHEHHUsI 3aMKCHIBAIOT Kak 00bI4HO: SINX = 0, COSX = 1 u T. 1. Pemenust 3THX ypaBHEHUI
HaXoJIATCA C MOMOIIBIO €TMHUYHON OKPYXHOCTH.

IIpu u3ydeHUHr cTeneHel uncen paccMatpuBamich ux ceoiictea @’ " 4 = ¢ a%, a’~% = ¢’
: @', TTogo6HbIE CBOICTBA CIPABEUIMBEI U JUI CHHYCA, KOCHHYCA ¥ TaHTEHCa. JTH CBOWCTBA
Ha3bIBalOT (opmynamu cliokeHus. [IpakTudeck OHM BBIPAKAIOT 3aBUCUMOCTb MEXKIY
KOOpJIMHATAMH CYMMBI WJIM Pa3HOCTH JIBYX YHCEN o U f Yepe3 KOOpAMHATHI 4mcel a u b
(Dopmynbl CHOXKEHHUS AOKA3BIBAIOTCS JIs1 KOCUHYCAa CYMMbI WJIM Pa3HOCTH, BCE OCTaJIbHbBIE
(bOpMYyJIbI CIIOKEHUS OTYYatOTCs KaK CIICACTBHS).

DopMyJIbl CIOKEHHSI SABIISIOTCS OCHOBHBIMH (DOpMyJIaMH TPUTOHOMETPHH, TaK KaK BCe
IPYrUe MOKHO MOJYYUTh KaK CIEACTBUSA: (POPMYJbl JBOMHOTO M MOJOBHUHHOTO YIJIOB (7St
KJIacCOB 0a30BOTO ypOBHS HE SBISAIOTCS 00s3aTeNbHbIMH), (OPMYJIBl MNpPUBEACHHUS,
npeoOpa3oBaHus CyMMBI M pa3HOCTH B mpousBeneHue. M3 hopmyn cioxeHus BBIBOASATCS U
(bopMysbl 3aMEeHbI TPOU3BEAECHUSI CUHYCOB U KOCUHYCOB UX CYMMOM, YTO MPUMEHSETCS MPU
pELIEHNH YpaBHEHUM.

7. Tpuronomerpuyeckue ypapHenus (13 gac)

VYpaBHeHus COSX = @, SiNX = @, tgx = a. TpuronomeTpuveckue ypaBHEHHUsI, CBOISIIACCS
K anredpanyeckuM. OTHOPOAHbBIE U JINHEHHbIE ypaBHEHUs. MeTO/ bl 3aMEHbI HEM3BECTHOTO U
Pa30KEHUSI HA MHOXKUTENU. METO OLIEHKH JIEBOM U MPABOM YaCTE TPUTOHOMETPUUYECKOTO
ypaBHeHusi.  CHCTeMBl  TPUTOHOMETPUYECKMX  ypaBHEHMH.  TpuroHomMmerpuueckue
HEPaBEHCTBA.

OcHoBHas 11eab (0a30BBIN YPOBEHB) — C(POPMUPOBATH YMEHUE PEIIaTh MPOCTEUIITHE
TPUTOHOMETPUYECKUE YpPAaBHEHUS; O3HAKOMHUTH C HEKOTOPBIMU MpPUEMaMU pEUICHUs
TPUTOHOMETPUYECKUX YPaBHEHUM.

OcHoBHas 1enb (MpoPUIbHBIA ypOBEHb) — C(OPMUPOBATH MOHATUS APKCHHYCA,
apKKOCHHYyCa, apKTaHTeHCa 4YKCJIa; HAYYUTh pElIaTh TPUTOHOMETPUYECKUE YpAaBHEHUS U
CUCTEMbl TPUTOHOMETPUYECKUX YpPAaBHEHUMN, HCIOJNb3Yys pPa3juvyHble NPHUEMbl PEIICHHUS,
03HAKOMHUTH C MTPUEMAMU PEILICHUs] TPUTOHOMETPUUECKUX HEPABEHCTB.

Kak u mnpu pemieHun anreOpanyeckux, IOKA3aTENbHBIX M JOrapupMUUYECKUX



YPaBHEHUH, pELLIEHUE TPUTOHOMETPUUECKUX YPABHEHUM IyTEM PA3IMUYHBIX IPE0Opa30BaHUI
CBOJUTCS K PEIICHHIO MPOCTEHIUX: COSX = &, SinX = a, tgx = a.

PaccmoTpenue nmpocTerimx ypaBHEHMM HAYMHAETCA C ypaBHEHMsS COSX = a, TaK Kak
dbopMyIia ero KopHe# mpoie, 9eM GopMyIia KOpHEH ypaBHEHHS SIN X = a (B UX 3aIMCH Y4acTO
MCIIOJIB3YETCS HEOOBIMHBIN IS ydaImuxcs ykasarenb 3Haka (-1)"). Pemenne Gosee CloxHBIX
TPUTOHOMETPUYECKUX  YPAaBHEHMH,  KOIJ@  BBINOJHSIOTCA  aJreOpanyeckue |
TPUTOHOMETPUYECKHUE MPEOOPA3OBAHUS, CBOJAUTCS K PEIICHUIO MPOCTEHIIHX.

PaccmarpuBaroTcsi ciemyrolue THIIBI TPUTOHOMETPUYECKUX YpPaBHEHHUM: JIMHEHHBIC
OTHOCHTENBHO SINX, COSX mim tgX; cBomsIIMECsS K KBAaJPAaTHBIM U JPYTHUM alreOpandecKuM
YPaBHEHUSIM  IIOCJIE€  3aMEHbl  HEU3BECTHOIO;  CBOAAIIMECS K  IPOCTEHIINM
TPUTOHOMETPUYECKUM YPABHEHMSIM II0CIIE PA3JIOKEHUS HA MHOKUTEIIN.

PaccmarpuBaroTcss  NpocTeMIIMEe  TPUTOHOMETPUYECKHE  HEPABEHCTBA, KOTOPBIE
pELIaroTCs ¢ HOMOIIBIO €IUMHUYHON OKPY>KHOCTH.

8. UTtorosoe noBTropenme
9. Peseps

11 xaace
1. [ToBTOpEeHHEe MPOrpaMMHOIo MaTepuaJia 3a kypc 10 kiacca
2. Tpuronomerpuyeckue GyHKUUU

OO6uacTh onpenesneHrs 1 MHOKECTBO 3HAUCHU TPUTOHOMETPUUYECKUX QYHKIIUH.
YeTHOCTh, HEYETHOCTD, IEPUOJIMYHOCTH TPUTOHOMETPUUECKUX PyHKIMiA. CBOMCTBA
byHkMU y = cos x: u ee rpaduk. CBoiicTBa hyHKIMH y = SINX U ee rpaduk. CBoiicTBa
bynkuun y = tgX u ee rpadux. OO6paTHbIE TPUTOHOMETPUYECKHE (HYHKITUH.

OcHoOBHas 1€lb — H3YyYUTh CBOWCTBA TPUTOHOMETPUUYECKUX (YHKIMM, HAYIUTh
YYaIIUXCsl TPUMEHSATh 3TH CBOMCTBA MPH PEIICHUH YPAaBHEHUN W HEPABEHCTB; 00OOITUTH U
CHUCTEMATHU3MPOBATh 3HAHHWS 00 WCCICIOBAaHUN (YHKIHMA JJICMEHTAPHBIMA METOJAMH,
HAy4HUTh CTPOUTH TPaUKU TPUTOHOMETPUUCCKUX (DYHKIIMHA, MCTIONB3YS PA3INIHBIC PUEMbI
MOCTPOEHUs TPaPHUKOB.

Cpenu TpuroHomMeTpudeckux Gopmyl ciieTyeT 0co00 BBIACIUTEL T€ (OPMYJIbI, KOTOPHIC
HEIMOCPEJICTBEHHO OTHOCATCA K HWCCJICAOBAHWIO TPUTOHOMETPHUYECCKUX (PYHKIUH W
MOCTPOCHHUIO UX rpadukoB. Tak, popmyisl SiN (—x) = —sin x 1 COS (—x) = COS X BBIpAKAIOT
CBOWCTBA HEYCTHOCTH M YETHOCTH (DYHKITH y = SIN X U = oS X: COOTBETCTBEHHO.

[Toctpoenne  rpaduKkoB  TPUTOHOMETPHUUECKMX  (PYHKIIUH  TPOBOJUTCA  C
MCITOJIb30BAaHUEM WX CBOMCTB M HAUMHAETCA C TTOCTPOCHUA rpaduka QyHKINH ) = cosx

C mnomompio TpadUKOB TPUTOHOMETPUUECKUX (YHKIMA pEraroTcs MPOCTEUIne
TPUTOHOMETPUUECKUE YPABHCHUS 1 HEPABCHCTRBA.

B xome u3yueHus Tembl 0cOo00€ BHHUMAHHE YNENSETCS HCCICNOBAHUIO (DYHKIMH WU
MTOCTPOEHHUIO TpahUKOB METOIAMH JIEMEHTAPHOW MaTeMaTUKH. TakuM 00pa3oM, Mpu U3yde-
HUU JTAaHHOTO pa3jiesia MPOUCXOIUT Kak 0000IIeHNE U CHUCTeMAaTH3alis 3HaHUM yJaluxcs 00
AJIEMEHTAPHBIX QYHKIIUSIX U UX UCCICAOBAHMH METOJIAMHU 3JIEMEHTAPHOW MaTeMaTHKH, TaK U
MOJATOTOBKA K BOCIIPUATHIO 3JIEMEHTOB MAaTEMaTHYECKOTO aHAJIN3A.

3. IIpoun3BoaHasi U ee reOMeTPHUYECKHUIA CMBICJI



IIpenen mnocnenoBarensHocTu. [lpenen Qynkumu. HenpepsiBHOCTH — (pyHKLHMU.
Omnpenenenve npousBoaHo. IlpaBuna muddepenuuponanus. [IpousBoaHas CTENEHHOM
¢byukun. [IponsBoaHbIe 3J1eMEHTApHBIX PYHKIMA. ['eoMeTpruyecKuii CMBIC POU3BOIHOM.

OcHoOBHas 11e/1b — BBECTH MOHATHUE IpeJieia MOCIeA0BaTEIbHOCTH, peaeia pyHKIuH,
MIPOM3BOIHOM; HAYUYUTh HAXOJUTh MPOU3BOAHBIE C TOMOIIBI0 (hopmyn nuddepeHmpoBaHus;
HAy4YUTh HAXOAWTh YpaBHEHHE KacaTelbHOW K rpaduky (YHKIWH, pemaTh MPaKTHYECKUe
3a/1a4M Ha IPUMEHEHNE TOHATHUS ITPOU3BOIHOM.

4, IlpuMeHeHHUEe MPOU3BOTHOM K MCCJIEI0BAHNIO (PYyHKIMIA

Bospacranue u yObiBaHue QyHKIuU. OKcTpemyMbl ¢yHkuuu. Haunbonbiiee u
HauMeHblee 3HaueHus QyHkiuu. [IpousBoaHas BTOpPOro mopsjika, BBIMTYKJIOCTh M TOUYKH
neperuda. [loctpoenue rpadhukoB GyHKITUH.

OcHoBHas 11eJIb — TOKAa3aThb BO3MOKHOCTH IMPOM3BOJHOM B HMCCIIEIOBAHUU CBOMCTB
(yHKITUH 1 TTIOCTPOCHUH UX Tpa(uKOB.

[Tpu u3ydeHnn marepuana MUpPOKO HCIIONB3YIOTCS 3HAHWSA, TOTYYCHHBIC YIalUMUCS B
X0J1€ pabOThI HAJl MPEBIAYIIEH TEMOM.

OOOCHOBBIBAIOTCS YTBEPKAECHUS O 3aBUCUMOCTH BO3pacTaHus U yObIBaHUS (PYHKIIUU OT
3HaKa ee MPOM3BOJHON Ha JAHHOM MPOMEXKYTKE. BBOAATCA MOHATHA TOYEK MaKCMMyMa U
MUHUMYMa, TOUYEK Nepernoda. Yyammecs 3HaKOMSTCS C HOBBIMUA TEPMUHAMH: KPUTHUECKUE U
CTAIllMOHAPHBIE TOUYKH.

[locne BBeneHUs TMOHATUM MakKCUMyMa U MHUHUMyMa QYHKIUH (opMupyercs
IPEJICTAaBICHUE O TOM, YTO (PYHKIIMSI MOXKET UMETh 3KCTPEMYM B TOYKE, B KOTOPOW OHa HE
HMMEET ITPOU3BOJHOM.

OmnpeneneHre BHAAa SKCTpEMyMa NPEANONAraeTcs CBs3aTh C IMEPEMEHOM 3Haka
NPOU3BOJHON (PYHKIMH MpHU MEpexojie uepe3 TOUKy skcrpemyma. Heobxonmmo mokxazath
ydaluMcsl He TOJbKO MPOQUIBHBIX KJIACCOB, YTO 3TO MOXKHO CHENIaTh MPOIIE — MO 3HAKY
BTOpOW mpousBoanoi: ecau f'(X) > 0 B HEKOTOpO#l CTallMOHAPHOM TOYKE X, TO
paccMmarpuBaeMasi CTalldOHapHas TOYKa €CTh TOYKa MuUHUMYyMa; eci f'(X) < 0, To 3Ta Touka
— Touka MakcumyMma; eciu f'(X) = 0, To Todka x ecTh TOUKa meperuoa.

[IpuBoauTCS CcXeMa HCCIENOBaHMsI OCHOBHBIX CBOWCTB (DYHKIMH, MpenBapsromas
noctpoenue rpaduka. B kimaccax 0a30BOro ypoBHsI 3Ta CXe€Ma BBINISIAMT Tak: 1) o0nacTh
onpeneneHuss (QyHKUUM; 2) TOYKM TiepecedeHus rpaduka ¢ OCAMH KOOpJAUHAT; 3)
npon3BoHAs QYHKIIMU M CTallMOHAPHBIE TOYKH; 4) MPOMEKYTKH MOHOTOHHOCTH, 5) TOUKHU
AKCTpEMyMa M 3HaU€HUs QYHKLIUHU B ITUX TOUKAX.

5. IlepBooOpa3Hasi u HHTErpaJl

[TepBooOpasnas. IlpaBuia HaxoxnaeHuss nepBooOpasHbIX. [Imomans KpUBOIMHEHHOMN
Tpanenuu. MHTerpan u ero BbIYHCICHHE. Bpruucienue miomaneid ¢Guryp ¢ MOMOIIBbIO
uHTerpanoB. llpuMmeHeHne WHTETpaioB s pemieHus Qundeckux 3amad. [Ipocreiimme
muddepeHnmanbHbIe YpaBHEHUS.

OcHOBHasi 1Ieb — O3HAKOMUTH C TOHATUEM HHTErpajga M WHTETPUPOBAHUEM Kak
oneparuei, oopaTHoi nuddepeHInpOBaHNIO; HAYYUTh HAXOIUTh TUIOIIAlb KPUBOJUHEHHOM
Tpareiuu, pemarh NpocTenire Gu3niecKkre 3aa4u ¢ MOMOIIBIO HHTErpaa.

Onepanysi HHTETPUPOBAHUSI CHauyajla OMNpeaeNseTcss Kak omeparus, oOpaTHas
mudepeHIIMpOBaHNIO, Jajee BBOJAUTCS MOHATHE IEPBOOOPA3HOM, TPU 3TOM HE BBOJUTCS HU
ONpeJeleHNEe HEONPEEICHHOr0 HMHTerpaisa, HU €ro ooOo3HaueHue. Tabnuua mnpaBuil



UHTErpyupoBaHus (T. €. Tabyiniia MepBooOpa3HbBIX) B 3TOM CIIy4yae €CTECTBEHHO MOJIYy4YaeTcs U3
TaOJIUIBI TPOU3BOAHBIX. DOpMyIUpPYyETCs YTBEP)KIEHHE, YTO BCE NEpBOOOpa3HbIe IS
dynkun f(X) umeror Bug F(X) + C, rne F(X) — nepBooOpa3Hasi, HaiiieHHas B TaOIuIEe. ITOT
(bakT He T0Ka3bIBAETCS, a TOJIBKO MOSICHSIETCA.

CBsi3pb  MeXIOy TMEepBOOOpa3HOM M IUIONIAABI0  KPUBOJMHEHHOW  Tpamenuu
yctaHaBnuBaercs: popmynoit Heiorona — JleitOnuna. /lanee Bo3HHMKaeT oOmpe/ieNCHHbIN
MHTETpall Kak Mpeaesl HHTETpaibHOM CyMMbl; mpu 3ToM ¢opmyna Hetotona — Jleitbnuna
TaK)K€ OKa3bIBAETCSl CIpaBeUIuBOi. TakuMm oOpa3om, 3Ta popmyla SBISETCS TJIaBHOM: C ee
NOMOIIBIO BBIYUCISIOTCS OINPENEICHHBIE WHTErpalibl M HAXOMATCA IUIOIIAJAN KPHBOJIH-
HEUHBIX Tpareuuni.

6. KomOunaTopuka

[IpaBuno npousBeneHus. Pasmenienus ¢ nopropeHusmu. [lepecranoBku. Pazmenienus
6e3 noBTopenuid. Coueranus 6€3 nopropeHuit 1 buHoM HeroToHa.

OcHoBHasl 1IeJIb — Pa3BUTh KOMOWHATOPHOE MBIIUICHUE YYalllUXCs; O3HAKOMHUTH C
Teopuel CoeIMHEHUMN (KaK CaMOCTOSITEIbHBIM pa3eioM MaTeMaTUKU U B JaJibHEHIIEM — C
armapaTroM PEIICHUS psijia BEPOSATHOCTHBIX 3aja4); 000cHOBaTh hopMyiy omHoma HeroToHa
(c KoTOpO¥ ydaIrecs JUIIbL 3HAKOMUIUCH B Kypce 10 kiacca).

OCHOBHBIMM 33JlauaMl KOMOWHATOPUKH CUHMTAIOTCS CleAyroime: 1) cocTaBiieHHE
YIOPSIAOUCHHBIX MHOXECTB (00Opa3oBaHHE MEPECTAHOBOK); 2) COCTABJICHUE MOJMHOXKECTB
JAHHOTO MHOXeCTBa (0Opa3oBaHuE coYeTaHWi); 3) COCTaBJICHUE YHOPSAOYECHHBIX
MOJIMHOKECTB JJAHHOTO MHOXKECTBA (00pa3oBaHUE pa3MEIICHUH).

N3 Bcero mHOrooOpasus BOMPOCOB, KOTOPHIMH 3aHUMAETCsi KOMOWHATOpHKA, B
coJiepkaHue 00pa30BaHMsI CTapIled MIKOJIbI CETOIHS BKIIIOUAETCA JIUIb TEOPHs] COCITMHEHUI
—  KOMOMHATOpHBIX  KOH(UTypalui, KOTOpbIE  HA3bIBAIOTCS  MEPECTAHOBKAMH,
pa3MeIIeHUIMH U codeTaHusiMu. [IpuueM 00s13aTeTbHBIMH JIJIST U3YUYCHUS SIBIISIOTCS JIUIITh
coenuHeHUs 0€3 MOBTOPEHUN — COEAMHEHHS, COCTABIIIEMbIE TIO OIPEIEICHHBIM TIPpaBUjIaM
13 Pa3JIUYHBIX AJIEMEHTOB.

Teopusi coenMHEHUN C TOBTOPEHUSIMH HE SIBISICTCS] 003aTEbHON ISl U3YUYEHUS JTaXKe
Ha NMpo(UIHLHOM YPOBHE, TEM HE MEHEE, MOJIE3HO BBECTH MOHATHE XOTsI Obl pa3MelIeHU ¢
MOBTOPEHUSMH, TaK KaK 3aJla4u Ha MOJCYET YKCiia 3TUX pa3MEIIEHUNH pacCMaTpUBAIOTCS yiKe
Ha MEPBbIX YpOKax MpHU PEIICHUH 3a/1a4 Ha MPUMEHEHUE MPaBUIIa MPOU3BEICHUS.

7. D1eMeHTbI TEOPUM BEPOSITHOCTEH

BepositHocTh  coObiTus.  CriokeHHE  BEPOSTHOCTEH.  YCIOBHas  BEPOSITHOCTD.
HezaBucumocTs coObITHiI. BeposTHOCTh MpoOM3BEACHHST HE3aBUCUMBIX COOBITHI. Dopmyra
bepnym.

OcHoBHas 11e71b — CPOPMUPOBATH TOHITHE BEPOSTHOCTH CIYYaHOTO HE3aBUCHMOTO
COOBITHS; HAYYUTh peniaTh 3aJa4dl HA MPUMEHEHHE TEOPEMBI O BEPOATHOCTH CYMMBI JIBYX
HECOBMECTHBIX COOBITHI W Ha HaXOXXJEHHUE BEPOSATHOCTH MPOU3BEICHUS ABYX HE3aBHCHUMBIX
COOBITU.

B nporpamMmy BKIIOUEHO H3ydeHHE (YAaCTUYHO HA HWHTYUTUBHOM YpPOBHE) JIMIIb
OTAEIBHBIX JJIEMEHTOB TEOPUU BEPOSITHOCTEH. [Ipm 3TOM BBEAECHUIO Ka)XXIOTrO TOHSATHSA
MpeIecTByeT HeopMaibHOE OOBICHEHUE, PACKPBIBAIOIIEE CYIIHOCTh JAHHOTO IOHSTHS,
€ro MPOUCXOXKJICHUE U PEAIbHBIN CMBICH. Tak BBOASTCSA MOHATHUS CIIYyYalHBIX, TOCTOBEPHBIX



U HEBO3MOXHBIX COOBITHH, CBA3aHHBIX C HEKOTOPBIM HCIBITAHUEM; OIPENECISAIOTCA U
WJUTFOCTPUPYIOTCS ONEPALMH HAJl COOBITUSMHU.

Krnaccuueckoe  ompeneneHne  BEpOSTHOCTH  COOBITUS C  PaBHOBO3MOXKHBIMU
AJIIEMEHTapPHBIMU HCXO0JaMHu (HOPMYIHUPYETCS CTPOro, M Ha €ro OCHOBE (C MCIOJB30BaHUEM
3HAHUM KOMOMHATOPWKHM) pemaercs OONbIIMHCTBO 3anad. I[IOHATHS TeoMeTpUYECKOr
BEPOSITHOCTH W CTATHUCTUYECKOW BEPOATHOCTM BBOAMINCH Ha HHTYUTHBHOM YpPOBHE B
OCHOBHOU LIKOJIE.

HezaBrcuMocTh cOOBITUIT BBOJUTCS TOCTATOYHO CTPOTrO (IIOCIIE ONPEAEIECHUs NOHITUS
YCIIOBHOW BeposATHOCTH). Pa3Oupaercs pemieHue 3a1auud Ha HAXOXACHHUE BEPOSTHOCTU CO-
ObITHS B, cocTosiiero B TOM, 4TO IIPH I1 UCHIBITAHUAX HaOt01aeMoe cOObITHE A TIPOU30IAET
poBHO k pa3, nocie yero o6ocHoBbIBaeTcs popmyna beprymnu.

[Ipu u3noxxeHnn MaTepuasa JaHHOTO pasjiena MOAYEPKUBAETCS MPUKIAJHOE 3HAUCHUE
TEOpUU BEPOSATHOCTENH B PANIUYHBIX OOJIACTAX 3HAHUM M NPAKTUYECKOM JAEATEIbHOCTH
YeJI0BeKa.

8. UTorosoe nmoBTropeHue Kypca ajredpbl H Ha4aJl MaTeMaTHYeCKOro AaHAJIM3a
9. Peseps

I1l. TEMATUYECKOE INTAHUPOBAHHUE

10 kaace
Ne HaumeHoBaHnue pa3iesoB KoimnuectBo
n/n 4acoB
1 Anrebpa 7-9 (moBTOpEeHUE) 13
2 CreneHsb C IEMCTBUTEIBHBIM NIOKA3aTEIEM 6
3 CrenenHast GyHKIUSA 11
4 [TokazarenbHast GyHKIUS 7
5 Jlorapudmsr 10
6 Tpuronomerpudecke GopMyIIbl 16
7 TpuroHomerpuueckue ypaBHEHUs 13
8 HToroBoe noBTopeHue 4
9 Pezepn 4
Bcero: 136 yacos
11 knacc
Ne HaumeHoBaHue pasaesioB KosaunvecTBO
n/n 4acoB
1 [ToBTOpEeHue nporpaMMHOro MaTepuana 3a kypc 10 kmacca 15
2 Tpuronomerpuueckue GyHKIUU 13
3 [Tpon3BoHas U €€ TEOMETPUUECKUNA CMBICIT 12
4 [TpumeHeHue MpOn3BOJHON K UCCIEAOBAHUIO QYHKIIMU 9
5 [TepBooOpa3Has U UHTETpall 8




6 KombOunaTopuka 5

7 DJIEMEHTBI TEOPUH BEPOSITHOCTEH 7

8 HToroBoe moBTOpeHNe Kypca anreOpsl M Hadad MaTeMaTHIECKOTO 10
aHanm3a

9 Pezepr 5
Bcero: 136 yacos
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