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1. Kpacupiit Texcrunbumk



IosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamma no anreope mis 10-11 knacca paspadorana Ha ocHoBe:

1. ®enepanpHoro 3akoHa P® «0O6 obOpazoBanuu B PD» ot 29.12.12. . Ne 273-®3 (HoBas
penaxKuus)

2. Tpeboanusamu (11.18.2.2.) deaepaqbHOro rocyIapcTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa
cpenHero obmiero oopazoBanus (yTBEepkIeHO npukazoM MwunHoOpHayku Poccuu ot 17 mast 2012
r. Ne 413 «OG0 yrBepxkaennn DenepabHOrO TOCYAapCTBEHHOTO 00pa30oBaTEILHOTO
CTaHJapTa CPEIHEro o0mero oopa3oBaHUSMY.

3. IlpumepHoif OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl CpeIHEro ooOImero o0pa3oBaHus,
o100peHHOI pemeHueM (eaepanbHOro y4eOHO-METOINYECKOr0 OOBEIUHEHHsI IO 00memMy
obpazoBanuto (rmpotokos oT 28 uroHs 2016 r. Ne 2/16-3), ¢ yuerom TpeboBaHuil (henepasbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA;

4. C y4yeroM OCHOBHOW 0OOpa30BaTEeNbHON MpOrpaMMbl cpenHero obmero obpazoBanuss MOY
«COII n. Kpacusiii TeKCTHIIBIIHK.

5. ABTOpcKoOH nporpammbl  C.M. Hukonsckoro um gp. (M.: Ilpocemenue, 2014),
pexomenaauuii CKUITKPO.

6. Ilonoxenus «O paGoueit mporpamme meaaroray;

7. denepaiabHBIM NEpeYHEM YYCOHHUKOB, PEKOMEHIOBAHHBIX K HCIIOJIB30BAHHIO TPU peaTr3aIiuu
UMEIOIINX TOCYJAApCTBEHHYIO aKKpEOUTAlMI0 OO0pa30BaTEeIbHBIX  MPOrpPaMM Ha4yallbHOTO
0011ero, OCHOBHOTO OOMIETO, CpeiHero oodmero odpa3oBaHus, CcHOPMUPOBAHHBINA MPHUKAZOM
MunucrepctBa mnpocemienusi Poccuiickoit ¢enepanuu ot 28 nexadbpst 2018 r. No 345, u
M3MEHEHUSIMHU, BHECEHHBIMU IpHUKa3oM MuHucrtepcTBa oOpa3oBanus U Hayku P®D Ne 632 ot 22
HOs10pst 2019 1.

8. C yueroMm TpeOoOBaHWI K pe3ylbTaraM OCBOCHHS 0O0pa30BaTEIbHOW MPOrPaMMBI OCHOBHOTO
oOmero o0pazoBaHus, TPEACTABIEHHBIX B (QenepalbHOM TOCYAapCTBEHHOM CTaHAApTe
OCHOBHOTO O0IIEro o0pa3oBaHHs ¢ Y4ETOM MPEEMCTBEHHOCTH C NMPUMEPHBIMH IMPOTpaMMaMu
JUTSL HAYaJIbHOTO O0IIero 00pa3oBaHus MO0 MaTeMaTHKe.

MaremMaTHKa sSIBISICTCS OJHUM U3 OMOPHBIX MIKOJBHBIX MpeaMeToB. OHON W3 OCHOBHBIX IeNei
U3y4eHHs] MaTEeMaTHKU SIBJISIETCS pa3BUTHE MBIIUICHHS: THOKOCTh, KOHCTPYKTUBHOCTh, KDUTUYHOCTh. B
nporecce M3y4eHUs] MaTEeMaTHKH IIKOJBHUKH y4aTcs M3JIaraTh CBOM MBICIH SICHO W HCYEPIIBIBAIOIIE,
nproOpETalOT HABBIKKM YETKOTO U IPAMOTHOTO BBIIOJHEHHMSI MaTEMAaTUYECKUX 3alMCel, YTO MO3BOJISET
pa3BUBaTh y yUYaAIIUXCsSl TPAMOTHYIO YCTHYIO M NMHUCHBMEHHYIO pedb. 3HAKOMCTBO C MCTOPHEU Pa3BUTHS
MaTeMaTHKH Kak Haykd (opMUpyeT Yy YdYalluxcs NpeACTaBIeHHE O MaTeMaTHKe Kak 4YacTu
00IIeYeTOBEUECKOW KYJIbTYphl. 3HAYMTEIFHOC BHUMAHHE B W3JIOKEHUU TEOPETHYECKOTO MaTepHaja
Kypca yAemsieTcs ero MOTHMBAllUM, PacKphITHIO CYTH OCHOBHBIX NMOHATHUH, uael, metonoB. O0y4yeHue
IIOCTPOEHO Ha 0a3ze TEOpPHH Pa3BUBAIOIIETO OOYYEHHS, YTO JOCTUTACTCS OCOOCHHOCTSIMH H3JIOKCHHUS
TEOPETUYECKOr0 MaTepualla W YIPAKHEHUSIMH Ha CpaBHEHHE, aHalW3, BBIJCICHHE TIJIaBHOTO,
YCTaHOBJIEHHE CBs3eH, Kiaccudukanuio, o0600menne u cucremaruszanuio. Ocol0o akKIEHTUPYeTCs
BO3MOXHOCTh NPUMEHEHHs TEOPETHUYECKUX 3HAHMUU JUIS pEeIHIeHUs 3ajad MPHUKIATHOTO XapakTepa.
Bxiiag yuebGHOro mpenMera B JOCTHKEHHE Lieled cpeaHero (mosiHoro) oOmero obpazoBaHus. B
cooTBeTcTBUH ¢ DenepanbHbIM roCyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CpPETHETO (TIOJHOTO)
o011ero o6pa3oBaHysl OCHOBHBIE 1I€TH 3aBEPIIIAOIIETO JTarna MKOJIbHOI0 00pa30BaHUs COCTOAT:

e B 3aBepumicHHH (HOPMHUPOBAHUS y OOYUAIOMIUXCS — CPEICTBAMH KYJIBTYpBI, HAYKH, UCKYCCTBA,
JUTEpaTyphl — OOIEH KyJIbTYphl 1 OTHOCUTEIBHO LIEIOCTHOM CUCTEMBI 3HAHHM, eATeNbHOCTEH
¥ TIPEJICTABICHHUH O IPUPOJIE, OOIIECTBE U YEIOBEKE;

e (dopMupoBaHHE YCTOHYMBOM TOTPEOHOCTH YYUTHCS, TOTOBHOCTH K  HEHPEPHIBHOMY
00pa30BaHUIO, CaMOPa3BUTHIO, W CAaMOBOCIHMTAaHUIO, K CO3MJATEIbHOM W OTBETCTBEHHOM
TPYZIOBOH JIEATEIILHOCTH Ha OJ1aro ceMbH, 0OIIEeCTBa U rOCyJapCcTBa;

® Da3BUTHM HMHIUMBUAYAJIBHOCTH M TBOPUECKUX CIOCOOHOCTEH € ydyeToM NpodecCHOHATBHBIX
HaMEpEeHU, HHTEPECOB M 3aIIPOCOB 00YYAIOUINXCS, HEOOX0AUMOCTH Y(PPEKTUBHON MOITOTOBKH
BBIITYCKHUKOB K OCBOCHHIO ITPOTPAMM NMPO(HECCHOHATEHOTO 00pa30BaHMS;



obOecrieueHU YCIOBUH OOy4YeHHS M BOCIHUTAHUSA, COIUATU3AIMH DPA3BUTHUS OOYJarOIIMXCS,
GbopMUPOBaHUS TPAKIAHCKOH HISHTHYHOCTH, COIUAIBHOTO CTAHOBJICHHS JIMYHOCTH,
camMopeaTH3alyy B COIUATFHO JIMYHOCTHO 3HAUNMOM JEATEIbHOCTH.

N3ydyeHne HHTErpUPOBAHHOTO Kypca «MareMaTrukay B CTapIIel MIKOJIe OCYIIECTBISIETCS TOJIBKO

Ha 0a30BOM ypoBHE. V3yueHHe NMaHHOTO Kypca MMEET IIeJIbI0 MOBBICHTH OOIIEKYIbTYPHBIM ypOBEHB
oOyuJaromierocss U 3aBepiiaet (GpopMUPOBAHHUE OTHOCHTEIHHO IIEIOCTHOM CHCTEMbl MAaTEMAaTHYECKUX
3HaHWI KaK OCHOBBI JJIs JIFOOOM PO eCCHOHAIBHON ESATENHHOCTH, HE CBI3aHHOW HEMOCPEJCTBEHHO C
MaTEMaTHKOM.

N3yyenne MmaTeMaTHKM KAaK HHTETPUPOBAHHOI0 Kypca HANIPABJIEHHO HA JOCTHKEHHE CJIeYIOIUX

neJieii:
OBJIAJICHUE CHCTEMON MaTeMAaTHYECKUX TOHSATUH, 3aKOHOB M METOJIOB, H3y4aeMbIX B Ipelaenax
OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMBbI CPETHETO (ITOJTHOTO) 00IIIero 00pa3oBaHus;
OCO3HAHHE W OOBSICHCHHE POJIM HM3YyYEHHBIX IMOHSATHHA, 3aKOHOB U METOJIOB B ONHCAHUU U
WCCJICIOBAaHUH PEANbHBIX TIPOIIECCOB M SBIICHUH; TOHUMAaHUE OCHOB aKCHOMATHYECKOTO
MIOCTPOCHHUE TCOPHIA; TIPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUH U €r0 BO3MOXKHOCTSIX;
OBJIAJICHUEC MAaTEMaTUYCCKOW TEPMUHOJIOTHEH M CHMBOJIMKOM, HAYAbHBIMH TTOHITHSIMH JIOTUKA
U TPUHIUIAMH ~ MaTeMaTHYeCKOTO  JIOKAa3aTelNbCTBA;  CAMOCTOSATEIBHOE  IPOBEICHHE
JIOKa3aTeIbHBIX PACCYXICHUHN B XOJIC PEIICHHS 3a/1a4;
BBITIOJTHCHUE TOYHBIX M TIPUOJIMKEHHBIX BEIYUCIICHUHN U TIPe0Opa30BaHUi BBIPAKCHHIA, PEIICHHE
YpaBHCHHUU W HEPABCHCTB, PEIICHHE TEKCTOBBIX 33J]a4;, HCCICIOBaHUE (YHKIIHH, ITOCTPOCHUE
rpadMKOB; OILICHKA BEPOSTHOCTH HACTYIUICHUS COOBITUH B TPOCTEHIIMX CHTYalUsX;
M300paXCHHE TUIOCKUX M TIPOCTPAHCTBEHHBIX TEOMETPUICCKHUX (PHUTYp, UX KOMOMHALINI; YTCHHE
TCOMETPUYCCKUX YEPTEIKEH; ONMUCaHUE M OOOCHOBAHHE CBOWCTB (UIYp M OTHOIICHUN MEXITy
HUMH;
CHOCOOHOCTh MPUMEHSTh MPUOOPETCHHBIC 3HAHUS M YMEHUS JIJISl PEIICHUS 3a/1a4, B TOM YUCIIe
3aj1a4 MPAKTUYECKOTO XapaKTepa M 3a/1a4 U3 CMEKHBIX YYSOHBIX MTPEIMETOB.

3agaunm Kypca

OBnazneHne CUCTEMON MaTEMAaTUYECKUX 3HAHUM U yMEHUN, HEOOXOUMBIX JIJIsl IPUMEHEHUS B
NPAaKTUYECKOH 1eATENbHOCTH, U3YUYEHHsI CMEXXHBIX JAUCLUILINH, TPOAOJKEHNU 00pa30BaHUsL.
PopMHUpOBaHKE NMPEACTABICHUN O METOAAX MATEMATHKHN KAK YHUBEPCAIBHOTO SI3bIKAa HAYKU U
TEXHUKH, CPEACTBA MOJEIUPOBAHUS SBJIICHUN U IIPOLIECCOB.

Pa3ButHe HHTYHIIMN, HHTEIUIEKTA, JOTUYECKOTO MBIIIUICHHUS], SICHOCTH U TOYHOCTH MBICIIH,
3JIEMEHTOB AJITOPUTMHUECKON KYJIBTYphl, CIOCOOHOCTH K MTPEOI0JIEHUIO TPYAHOCTEH.
Bocnutanue KyabTypbl TUYHOCTH, OTHOLIEHHS K MATEMaTUKE KaK YacTH O0IIeYeI0BEYECKOM
KYJBTYpPBI, UTpatoLIel 0coOYI0 poJib B OOIIECTBEHHOM Pa3BUTHH.

Onucanue MecTa y4e0OHOro npeaMera B yueOHOM ILIaHe.

B y4eOHOM IU1aHe MIKOJIbBI U1 U3y4YeHUs peaMeTa «Ajredpa U Ha4ajia aHaJIM3a» OTBEICHO:

Kiacc YacoB B HezEIO Yacos B roz
10 B TICPBOM TTOJTYTOJIMH 3 Yaca B HEJIEI0, BO BTOPOM 2 Yaca B HEJICIIO 82
11 B [IEPBOM IIOJIYTOIMHU 3 yaca B HEJIENI0, BO BTOPOM 2 4aca B HEAEIIO 82
BCEI'O 3-2 164

C 1enpio BHIMOIHEHUS y4eOHOTro UTaHa (B MepHo KapaHThHA 1o 3aboneBaemocty rpunmnom, OPBU u npyrumu
MH(EKIIMOHHBIMU 3a00JICBaHUSIMHE, B MIEPUO]] YPE3BbIYAHBIX CUTYyallUl, HEOIAronpUATHBIX OTOAHBIX YCIOBHIA)
obpazoBarenbHbIi mporece MOY «COIL 1. KpacHbrit TeKCTHIIBITUK» 110 YIEOHOMY MIPEAMETY OCYIIECTBIIICTCS
C HCIIOJIb30BAHUEM DJICKTPOHHBIX THEBHUKOB, COIMANBHBIX CETeH U PYTUX POPM.

Y4eOHUKH, UCTIOJIb3yeMBble B 00pa30oBaTeILHOM Mpoliecce.

Knacc | HazBanue yueOHUKa | ABTOpPBI I'on N3parenscTBO

A3IaHUS




10

Anrebpa u Havana 2017 M.: IlpocBeienne
MaTeMaTHIEeCKOTr0 C. M. Hwuxombsckmii, M.K.
aHaJM3a Ilotanos, H.H. PemeTHukos,
A.B.llleBxun

11

Anrebpa m Havama | C. M. Hukonsckuii, M.K. | 2017
MaTeMaTU4YECKOro [Toranos, H.H. PemeTHukos, M.: IIpocBemieHue
aHaiau3a A.B. llleBkun
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I[InanupyeMble pe3y/bTaThl 0CBOCHHS MEKINCUMILIMHAPHBIX IPOrPaMM

Dopmuposanue yHUBEPCAIbHBIX YUEOHBIX OCUCH UL

N3ydyeHne MaTeMaTUKU O JAHHOM MporpamMmme criocoOCTBYET (POPMUPOBAHUIO Y yUAIIUXCS
JUYHOCTHBIX U METANPEIMETHBIX PE3yJIbTaTOB O0yUYEHUs, COOTBETCTBYIOLIUX TPEOOBAHUSM
(benepaabHOro TOCYAapCTBEHHOTO 00Pa30BaTEIBHOTO CTAaHIapPTa OCHOBHOTO OOIIETO
obOpazoBaHwUs.

Juunocmmuule pesynomamal:

BOCIIUTAHUE POCCUICKOM rpa)kIaHCKOM UACHTUYHOCTHU: NaTPUOTU3MA, YBaXKEHHS K OTEUeCTBY,
OCO3HAHUS BKJIa/Ia OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOI HAYKH;

OTBETCTBEHHOE OTHOILIEHUE K YYCHHIO, TOTOBHOCTh U CITIOCOOHOCTH 00yUaIOIUXCs K
CaMOpa3BUTHIO U CaMOOOPA30BaHNIO HA OCHOBE MOTHUBALIMU K 00YUYEHUIO U [TO3HAHUIO;
OCO3HAHHBII BBIOOP U MOCTPOCHHE JAIbHEUIICH HHINBUYyaIbHOU TPACKTOPHH 00pa3oBaHus Ha
0a3e OpUEHTHPOBKH B MUpeE Tpodeccuii 1 mpoheCCHOHATBHBIX MPEANOYTCHUH C y4ETOM
YCTOMYMBBIX MIO3HABATEIBHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHUS YBAXKHUTEILHOTO
OTHOIIIEHUS K TPYAY, Pa3BUTHE OMbITA YYaCTHS B COI[UATHHO 3HAYMMOM TPY/IE;

YMEHHE KOHTPOJIUPOBATH MPOIIECC U Pe3yabTaT yueOHOM U MaTEMATHUECKOM 1eATeTbHOCTH;
KPUTUYHOCTH MBIIIJICHUS, MHUIIMATHBA, HAXOIYUBOCTh, aKTUBHOCTb MPHU PEIICHUH
MaTeMaTUYECKHX 3a/1ay.

Memanpeomemmnbwie pe3yibmamnol:

YMEHHE CaMOCTOSITEIHHO ONPEAEISATH eI CBOETO 00YUYEeHHs, CTaBUTh U (POPMYTUPOBATH IS
ce0st HOBbIE 3a/1a4M B yueOe, pa3BUBaTh MOTUBHI M HHTEPECHI CBOEH MO3HABATEIbHOMN
JIeATEIbHOCTH;

COOTHOCHUTD CBOM JIEHCTBUS C INIAHUPYEMBIMU PE3yIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb CBOEH
JESTENILHOCTH B MPOIIeCCe AOCTIKEHUS pe3yabTaTa, ONpeaeNsaTh CIOCOObI JEHCTBHI B paMKax
MIPEIOKEHHBIX YCIOBUN U TPEOOBAaHMM, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUU C
M3MEHSIOLIENCS CUTYyallUEeH;

YMEHHE ONPEENATh MOHATHS, CO3/1aBaTh 0000IIEHNs, yCTaHABINBATh AHAJIOTUH,
KJIaCCHU(UITUPOBATh, CAMOCTOATEIHHO BEIOMPATh OCHOBAHUS M KPUTEPUHU IS KIIACCU(DUKALINN;
YMEHHE YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD JIOTHYECKOE PaCCyKIEHHE,
YMO3aKJIIOUeHHE (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTUHN) U JIeJIaTh BHIBOIBI;

pPa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJIb30BaHUS WH(OPMAITMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHH;

NepBOHAYANIbHBIE MIPEACTABICHUS 00 HIeSIX U O METOAaX MaTeMAaTUKH KaK 00 YHUBEPCAIIbHOM
A3bIKE HAYKU M TEXHUKHU, O CPEJICTBE MOJEIUPOBAHUS SIBJICHUN U IIPOLIECCOB;

YMEHHE BHUJIETh MATEMAaTUUYECKYIO 337a4y B KOHTEKCTE MPOOJIIEMHOM CUTYaIllH B IPYTHX
JTUCIUTIIINHAX, B OKPYKAIOIIEH KU3HU;

YMEHHE HaXOUTh B Pa3IMYHBIX UCTOUHUKAX MHPOPMAIIIIO, HEOOXOAUMYIO IS PEIICHUs
MaTeMaTHUYeCKUX MpoOJIeM, U MPEICTaBIATh €€ B MOHATHOU (opMe, IPUHUMATh PELICHHUE B
YCIIOBUSAX HETIOJHON MIJIM U30BITOYHOM, TOYHOM UM BEpOATHOCTHON HH(OpMAIIH;

yYMEHHE MOHUMATh U UCIOJIb30BaTh MaTeMaTUYECKHE CPECTBA HATTISIIHOCTH (IrpaduKH,
TaOJIUIIBI, CXEMBI U JIP.) I WLTIOCTPAINH, HHTEPIIPETAIIMH, apTyMEHTAIUH;

10) yMeHue BBIIBUTATh THITOTE3bI IPU PEIICHUH 3a/1a4H, TOHUMATh HEOOXOIUMOCTh MX MPOBEPKH;
11) moHMMaHKE CYITHOCTH AJITOPUTMUYECKUX TPEANICAHII U YMEHHUE JCHCTBOBATh B COOTBETCTBHU

C MPEAIOKEHHBIM aJITOPUTMOM.



10 kiaace

I[InanupyeMble npeaMeTHbIE pe3y/JbTAThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

VYyamuiicst Hay4uTcs:

(bopMyIUpOBaTh OMPEEIICHNS HAUOOBIIETO U HAMMEHBIIIETO 3HAYCHUH PYHKIINH, YETHOU U
He4YETHOM PyHKIMH, 00paTUMOM (QYHKIIUU, B3AUMHO OOpaTHBIX QYHKIIUHA, OTIPEICTICHUS
00J1acTH onpe/IeJICHUs1 ypaBHEHUH (HEpPaBEHCTB), PABHOCUJIbHBIX YpaBHEHUM (HEPABEHCTR),
yYpaBHEHUN-CIIECTBUI (HEPABEHCTB-CIIEACTBU ), HOCTOPOHHETO KOPHS;

(opMyIHpOBaTH TEOPEMBI O CBOMCTBAX I'pa)MKOB YETHBIX U HEUETHBIX (PYHKIUH,

HAXO/UTh HanOOJIbIIIee U HAaMMEHbIIee 3HaUeHHs (PYHKIIMHM HAa MHOXKECTBE 10 e€ Tpaduky,
UCCIeIOBaTh (DYHKIIMIO, 3aJaHHYIO (OPMYIIOi, HAa YETHOCTH, CTPOUTH TPaPUKH (PYHKITHIA,
UCIOJIb3Ysl YETHOCTh MJIM HEYETHOCTD;

(dbopMynHpoBaTh OINpeesieHNe CTENEHHON (DYHKIIMHU C IIETIBIM MOKa3aTesieM, ONpeaeiIeHIe
KOpHS (apruMETHIECKOTO KOPHS) N-i CTETIEHH, a TAK)KE TEOPEMBI O €ro CBOHCTBAX,
OIIpeieNIeHUE CTENIeHU C pallMOHAJIbHBIM II0KA3aTeNeM, a TaK)Ke TEOPEMbI O €€ CBOMCTBAX;
(GbopMyIMPOBATH OTPEICIICHNE CTCTICHHON (DYHKIIMH C [IEJTBIM TIOKa3aTelIeM;

OINMCHIBATh CBOMCTBA CTENEHHON (DYHKIMU C LIEIBbIM IIOKa3aTEJIEM, BBIJIENSIS Cllydyan YETHOM U
HEYETHOM CTEIIEHM, 4 TAK)KE HATYPAJIIBHOM, HYJIEBOW U LIEJION OTPULIATEIIBHON CTEIICHH;
CTpOUTH Tpa@uKH QYHKIMI Ha OCHOBE IpaduKa CTENEeHHON (QyHKIMU C LIeIbIM T0Ka3aTelIeM;
HaXO/UTh HauOOoJIblIee U HAUMEHbIIIEE 3HAUCHUs! CTENEHHON (DYHKIIMHU C LIEIBIM [T0Ka3aTesIeM
Ha IPOMEXYTKE;

(dbopMynupoBaTh olpeaesieHue KopHs (apupMeTHYecKoro KOpHs) N-i CTENeHH, a TaKkxKe
TEOPEMBI O €T0 CBOMCTBAX, BBIIEIAS CIIydyal KOPHEN YETHOM U HEYETHON CTEIICHH;

pelaTh ypaBHEHHs, CBOJAIIMECS K yPABHEHHIO X' = @; BBINOJIHATH TOXK/ICCTBEHHBIE
npeoOpa30BaHus BEIPAKEHUN, COAECPIKAIIIMX KOPHU N-I CTETIEHH, B YACTHOCTH BHIHOCUTD
MHOKUTENb U3-TI0J] 3HaKa KOPHS N-i CTENeHH, BHOCUTh MHOXKHTENb I0J] 3HAK KOPHSI n-it
CTETIEeHH, OCBOOOXKIaThCs OT UPPALIMOHAILHOCTH B 3HAMEHATese JpoOu; OMUCHIBATh CBOMCTBA
(GyHKIMY, BBIAEISAS CIy4au KOpHEH 4€THOW U HEUETHOM cTeneH!.

(bopMyIHpOBaTh OIpEEIEHUE CTENEHU C pallMOHAIbHBIM MIOKa3aTeleM, a TaKXkKe TEOPEMBI O
e€ CBOICTBaAX;

BBITNIOJIHATH TOX/IECTBEHHBIE TPE00Pa30BaHUS BHIPAKEHUH, COAEPIKALIUX CTEIIEHU C
palMOHATILHBIM MTOKA3aTeNEM;

NPUMEHATh METO]] PABHOCHJIBHBIX MPe00pa3oBaHUi JJIsl pelIeHUs] ypaBHEHUI U HEPAaBEHCTB;
HaXOJIUTh 00J1aCTh OTIpeIeNIeHUs] YpaBHEHUH U HEpaBEHCTB;

IPUMEHSTHh METOJI CIIE/ICTBUM AJISl PELIEHUS] YpaBHEHMUI;

peliaTh HepPaBeHCTBAa METO/IOM UHTEPBAJIOB;

(bopMyIHpOBaTh OIpeIeIEHUE paluaHHON MepHI yIiia, ONpeAeseHsI KOCUHYCa, CHHYCa,
TaHTe€HCa U KOTaHTEHCa yIiia IOBOPOTa, ONpeAeTIeHHs EpUoIndeckoil pyHKIuM, GopMyIbl
CIOXKeHHUsI, GOopMyIIbl IpUBeIeHUs, POPMYJIIbI JBOMHBIX YTJIOB.

HaXOJUTh PaJAMaHHYIO MEPY YIJIa IO €ro I'paJyCHON Mepe U rPpalyCHYI0 Mepy yIia 10 €ro
pazaHHOI Mepe; BBIUUCIIATD JUIMHBI 1yT OKPYKHOCTEH;

BBISICHATH 3HAK 3HAYCHUM TPUTOHOMETPUUECKUX (QYHKIIHM; YIPOIIaTh TPUTOHOMETPUUYECKHE
BBIPAXXEHMUS, UCIIOJIb3Ysl CBOMCTBA YETHOCTH TPUTOHOMETPUUYECKUX (DYHKIINA;
(bopMyIHpOBaTh OIpEeIEHUS TEPHOANYECKON (PYHKINH, €€ TIIaBHOTO MEepHo/Ia;

yIPOIIATh TPUTOHOMETPUUYECKUE BBIPAXKEHHUSI, UCIIOJIb3YSl CBOMCTBA EPHUOJUIHOCTH
TPUTOHOMETPUUYECKUX (PYHKILUH; OMUCHIBATH CBOMCTBA TPUTOHOMETPUUIECKUX (PYHKITHUA;
CTpOUTH rpapuKku GYHKIMI Ha OCHOBE I'pa)UKOB YETHIPEX OCHOBHBIX TPUTOHOMETPUUYECKUX
dyHKIHMi;

npeoOpa3oBbIBaTh TPUTOHOMETPUUYECKHE BEIPAXKEHUSI HA OCHOBE COOTHOIICHUH MEXIY
TPUTOHOMETPUUYECKMMH (PYHKIHUSAMHU OJJHOTO M TOTO XK€ apryMeHTa;

peoOpa3oBbIBaTh TPUTOHOMETPUYECKHE BRIPAKEHUS HA OCHOBE (hOpMYI CIIOKEHHST; (hopMy
npuBeeHUs, GOPMYII ABOWHBIX U MOJOBUHHBIX YTJI0B, (POPMYI CyMMBI U Pa3HOCTH CHUHYCOB
(kocuHyCcOB), hopMyJ TpeoOpa30BaHUsI POU3BEACHHUS TPUTOHOMETPUUECKUX (DYHKIIHI B

CyMMY;



11 kaace

(opMynHpOBaTh OIPEECIIEHUS] APKKOCHHYCA, apKCHHYCa, apKTaHI€HCa, apKKOTAHT€HCa,
CBOWCTBA OOpPATHBIX TPUTOHOMETPUUYECKUX (PYHKITUI, METO Pa3ioKeHUsI Ha MHOXHTEIH;
HaXOJUTh 3HAUCHHs OOPATHBIX TPUTOHOMETPHUECKUX (DYHKIMH AJIS1 OTAEIbHBIX TaOTMUYHBIX
3HA4YEeHUH apryMeHTa;

UCIIOJIb3YS MOHATUS aPKKOCUHYCA, ApKCUHYCA, apKTaHI'€HCa, apKKOTAHI€HCa, PEIaTh
IIPOCTEHIINE TPUTOHOMETPUYECKUE YPABHEHMSL.

(bopMynHupoBaTh CBOMCTBA OOPATHBIX TPUTOHOMETPUUECKUX (DYHKIIHIA;

CTPOUTH IpapUKH (PYHKIMI Ha OCHOBE I'papUKOB YETHIPEX OCHOBHBIX OOPATHBIX
TPUTOHOMETPUUYECKUX (QYHKLUH; YIPOILATh BBIPAXKEHUS, COepKalie oOpaTHbIe
TPUTOHOMETPHUUYECKHE (DYHKIIHH;

pelaTbh TPUrOHOMETPUUYECKHE YPaBHEHUS], CBOJAIINECS K alreOpandyeckuM ypaBHEHUSM, B
YACTHOCTH pelllaTh OAHOPOIHbIE TPUTOHOMETPUYECKUE YPaBHEHUS IEPBOM U BTOPOI
CTENEHH, a TAK)XKE PEIIaTh TPUTOHOMETPUUYECKUE YPABHEHU S, IPUMEHSS METO/, pa3I0KEHUS
Ha MHOKUTEIN;

pelaTh NpocTeiiue TPUroHOMETPUYECKHE HEPABEHCTBA;

dopMynupoBaTh  MOHATHE MPOU3BOJHON QYHKIUH, (PU3NYECKOIO U FEOMETPUUECKOTO
CMBICJIa IPOM3BOIHON; IPOU3BOIHON CTEIIEHH, KOpHS; MNpaBuiia auddepeHIupoBaHms;
(bopMyITBI MPOU3BOIHBIX AIIEMEHTAPHBIX (DYHKIMW; YpaBHEHHUE KacaTeIbHOU K rpaduKy
(GYHKLUUYU; QJITOPUTM COCTABJICHHS YPAaBHEHMsI KacaTeNIbHOM; OHATHE CTAl[MOHAPHBIX,
KPUTHYECKHUX TOUYEK, TOUEK IKCTPEMYMA;

HPUMEHSATH IPOU3BOIHYIO K UCCIIEJOBAHUIO (YHKLIUH U OCTPOSHUIO IpauKOB;

KaK UCCIJIeZIOBATh B MPOCTEHIINX CllyyasX (PyHKIIMM HA MOHOTOHHOCTb, HAXOAUTh
HauOoJIbllIee M HaUMEHblIee 3HaYeHUs QYHKIINU;

HaXO/IUTh HHTEPBAJIBI BO3PACTAHUS M YObIBaHUS ()YHKIIHA;

CTPOMTH ACKH3 rpaduka HEMPEPHIBHON (PYHKINH, OTPEACTIEHHON Ha OTPE3KE;

HAXOJUTh CTAllMOHAPHBIE TOUKU (DYHKIIUHU, KPUTUYECKUE TOUKH U TOUYKH KCTPEMYMA;
MPUMEHSTH TPOU3BOJIHYIO K UCCIIEOBAHNIO (PYHKIIMIA U TIOCTPOEHUIO I'pa(UKOB;
HaXOJUTh HauOoJblIee U HaUMEeHbIlIee 3HaueHHe (PYHKINH;

VYyamuiics HayduTcs:

pelaTh oka3aTeJbHble ypaBHEHUs (HEPaBEHCTBA); IPOU3BOIUTH PAaBHOCHIIbHBIE
npeoOpa30BaHus MOKA3aTEbHBIX YpaBHEHUH (HEpaBEHCTB); peIIaTh MOKa3aTelbHbIe
ypaBHEHUs (HEPABEHCTBA), CBOSIIMECS K alre0OpandecKuM;

pewarhb JorapupmMuuecKue ypaBHEeHHs (HEpaBEHCTBA); MPOU3BOIUTH PABHOCUIIbHBIE
npeoOpa3oBaHus JIorapu(pMUUECKUX YpaBHEHHH (HEpaBEeHCTB); pelIaTh JiorapudMudeckue
ypaBHEHUs (HEPABEHCTBA), CBOSIINECS K alreOpandecKuM;

pewath anredbpanyeckue ypaBHEHHs Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIT; TIPUMEHSTh
OCHOBHYIO TEOpEMY alreophl;

CTPOUTH U UCCIIEIOBATH JIOTapU(PMUUECKYIO U TOKA3aTENbHYIO () YHKIIUU;

HCCJIEIOBATh NEPBO0OPa3HYIO (PYHKUIMHU; OOUINI BU EPBOOOPA3HBIX; HEONPEAeNEHHBIN
MHTETPa; MMoJIb30BaThcs TadIMIel mepBooOpa3HbIX (PYHKIMI; HCIOIB30BATh MPaBUIIA
HAXO0XJIEHUs NepBO0Opa3HOI PYHKIMH; onpeel€HHbIN nHTerpai; popmyny Herotona —
JleiiOHMIIa; METOABI HAXOXKIEHUS IIoa U GUryp u 00bEmMa Tell, OorpaHMYEHHbBIX JaHHBIMU
JUHUSIMH U TOBEPXHOCTSAMU;

pacro3HaBaTh BEPOSITHOCTHBIE DKCIIEPUMEHTBI, OITMCBIBAEMBIE C TOMOLIBIO CXEMbI bepHyu;
HaXOJIUTh BEPOATHOCTH COOBITHSI, COCTOAIIETO B TOM, UTO B cxeMe bepHysm ycnexom
3aBEPIINTCA JaHHOE KOJIMYECTBO UCIIBITAHUM;

dbopMyITUpOBaTh OMPECIICHHUs CIIYYaliHON BEIMYMHBI 1 MHOXKECTBA €€ 3HAUCHU; st
CJIy4aifHON BEJIMYMHBI ¢ KOHEYHBIM MHOKECTBOM 3HaYCHUN (POPMYIUPOBATH ONPEACIICHUS
pacnpeznesieHus CIIy4aliHON BEJIMYMHBI U €€ MaTEMaTUIECKOIO OKUJaHMs; HAXOINUTh
MaTE€MaTUYeCKOe 0’KUIAHNUE CIIy4alHOW BEJIMYUHBI 110 €€ pacIpeeICHUIO; UCII0Ib30BaTh
BBIBOJIbI TEOPUU BEPOATHOCTEH B 33/1a4aX C MPAKTHUYECKUM )KM3HEHHBIM CONEPIKAHUEM;



e  dopMynupoBaTh ONpPEEICHUE COUYETaHHs N-3JIEMEHTHOTO MHOECTBA 10 k 351eMeHTOB;
UCTIONB3YS OPMYIIBI: KOTMYECTBA MEPECTAHOBOK KOHEUHOTO MHOXKECTBA, Pa3MEIICHUI n-
3JIEMEHTHOTO MHOYECTBA I10 K 37IeMEHTOB M COYETaHUN N-3JIEMEHTHOT'O MHOXECTBa 110 k
3JIEMEHTOB, PelIaTh 3aja4d KOMOWHATOPHOTO XapaKTepa;

e 3anuchiBaTh hopmyny OnHoma HproToHa.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

10 kaacc (82 yaca).

1. lelicTBUTEJIbHBIE YHCIA

[TonsiTne HaTypasibHOTO yuciaa. MHoxecTBa uncen. CBOMCTBA JEHCTBUTENbHBIX Yucen. [lepecTaHOBKH.
Pasmernienus. Coueranusi.

OcHOBHa4 11€JIb — CUCTEMaTU3UPOBATh U3BECTHBIE U U3YUUTh HOBBIC CBEICHUS O JEHCTBUTEIbHBIX
Jpciax.

[Ipu n3ydyeHnu nepBoi TEMbI CHa4aja IPOBOJUTCS MOBTOPEHUE U3YUEHHOTO B OCHOBHOM IIKOJIE 110
TeMe «JlefcTBUTENbHBIC YUCIay. 3aTeM U3Yy4al0TCsl IEPECTAaHOBKU, Pa3MEILICHUS U COYETaHUs. 3/1eCh
BA)KHO MOHSATH PA3HULLY MEKY HUIMU U HAyYUThCSA IPUMEHATh UX IIPU PELICHUU 3a]1a4.

2. PaunonanbHbIe YPABHEHHUS M HEPABEHCTBA

Pannonaneueie BeipaskeHus. @opmyssl 6nHOMa Hpl0TOHA, CyMMBI 1 pA3HOCTH CTETICHEH.
Paumonansubie ypaBHeHus. CHCTEMBI pallMOHATBHBIX YpaBHEHUN. MeTo1 MHTEPBAIOB pelICHUS
HepaBeHCTB. PanmonanbHble HepaBeHCTBa. HecTporue HepaBeHcTBA. CHUCTEMBI palliOHAIbHBIX
HEPaBEHCTB.

OcHoBHas 11e7Tb — CPOPMUPOBATH YMEHHUS PElIaTh palliOHAIbHBIC YPAaBHEHUS U HEPABEHCTBA.

[Ipu n3ydyeHuu 3TOM TEMbI CHa4ajia MOBTOPSIOTCS U3BECTHBIC U3 OCHOBHOM IIKOJIBI CBEJICHUS O
palroHaIbHBIX BBIPAKEHUSAX. 3aTEM 3TH CBEACHUS JOMONHSIIOTCS Gpopmynamu Onnoma HeroToHa,
CYMMBI U PA3HOCTH OJIMHAKOBBIX HATYPAIbHBIX CcTeneHel. [IoBTOpSIOTCS cTapbie M MPUBOASTCS HOBBIS
CIIOCOOBI pelIeHHs PAIMOHATIFHBIX YPAaBHEHHUH U CUCTEM PAIllHOHATIBHBIX YPAaBHEHHIA.
PaccmaTtpuBaeTcs MeTOT MHTEPBAJIOB PEIICHUS] HEPABEHCTB BUAA (X -X1)....... X -Xp)>0 wm (x -

OH OCHOBaH Ha CBOMCTBE JIBY4JIEHA X - a2 00pallaThCs B HyJIb TOJIBKO B OJHOM TOYKE a, IPUHUMATh
MOJIO’KUTEIbHBIE 3HAYEHUS [Tl KaXKJIOTO X > a M OTpULIaTeNIbHbIE 3HAYEHUS I KayKJI0Tro X < a.
Pemienune cTporux payoHalIbHBIX HEPABEHCTB CBOJAMTCS K PELICHNIO HEpaBEHCTB Bua (*).
Hectporue HepaBeHCTBa BBOIATCS TOJIBKO MOCIIE PACCMOTPEHMSI BCEX CTPOTHUX HEPAaBEHCTB. J{is
pEILIEHUsT HECTPOTOT0 HEPABEHCTBA HA/l0 PELINTh YPAaBHEHHUE U CTPOTOE HEPABEHCTBO, a 3aTEM
00BeIMHUTD BCe HailieHHbIe pemieHus. [locie 3Toro paccMaTprBarOTCsl CUCTEMBI pallMOHATbHBIX
HEPABEHCTB.

3. Kopens cTenenu n

[onsartus ¢pynkuuu u ee rpapuka. Gynkius y = x". [Nonstue kopHs crenenu N. Kopau ueTHol 1
HEe4eTHOH creneHell. Apudmernueckuii kopeHb. CBoMCTBa KOpHEH cTeneHH N.

OcHOBHas 11€71b — OCBOUTbH MMOHATHUS KOPHS CTENEHUN U apu(hMETHUECKOro KOpHS; BEIpaboTaTh yMeHHE
peoOpa3oBbIBaTh BRIPAXKEHUS, COJIEpKaIie KOPHU CTETIEHH N.

[Tpu n3yueHnn 3TOi TeMbI CHayaIa HAlIOMUHAIOTCS OTIpeiesIeHUs] QYHKIUH U ee rpaduka, CBOHCTBA
dyskuun y = x". CymectBoBanue JByX KOpHEH YeTHOMH CTENeHH M3 HOI0KHUTENLHOTO YHCIA U OHOTO
KOpHSI HEUYETHOH CTeNeH! U3 JIIo0O0Tro JAeHCTBUTENLHOIO YHCIIa TOKAa3bIBAETCS FEOMETPHUECKHU C OTIOPOi
Ha HEMpPephIBHOCT Ha R QyHKimu y = X". OCHOBHOE BHUMAHME Y/ENsAeTCs H3ydeHHIO CBOMCTB
apu(MeTHUECKUX KOpHEH U UX IPUMEHEHHUIO K MPeoOpa30BaHUI0 BBIPAKEHHM, COAEPIKALINX KOPHH.
4. CTeneHb MOJ0KUTEIBHOT0 YUCIA

[lonsTHE U CBOICTBA CTENEHU C pallMOHAIbHBIM NOKa3aTeneM. IIpenen nmocienoBareaIbHOCTH.
beckoneuno yOpIBaromiasi reomerpudeckas mporpeccus. Yucno e. [lonstue crenenu ¢
UppaIlMOHaTBHBIM MTOKa3aTeneM. [lokazarenpHast PyHKIIHS.

OcCHOBHa4 11€J1b — YCBOUTb MOHATUS PALIMOHAIBHON M UPPALIMOHATBHOM CTEMEHEHN MOJIOKUTEIBHOTO
Yrcia ¥ oKa3aTeabHON (PyHKINH.

CHauana BBOJATCS MTOHATHE PALMOHAIIBHON CTENEHU MOJIOKUTENBHOTO YHCIa U U3Y4ArOTCs €€
CBOICTBA. 3aT€M BBOJUTCS IMOHATHUE MPEEIIa OCIEI0BATEIBHOCTH U € €70 TOMOIIbIO0 HAXOAUTCS
cymMMa OECKOHEYHO YOBIBAIOIICH T€OMETPHUIECKON MPOrpecCun U onpeaensercs yucio e. CTeneHs ¢



UppalMOHATIBHBIM IT0KA3aTelIeM ONPEIENAeTCs ¢ UCIOJIb30BaHUEM IIpeiesia MOCIe0BaTeIbHOCTH,
1I0CJI€ YEeTO BBOJAUTCS MOKa3aTeNbHas (PYHKIUSA U U3Yy4alOTCsl € CBOMCTBA U TpaduK.

5. Jlorapugmsl

[onsartue u cBoiictBa norapudmos. Jlorapupmuueckas pynkuus. Jlecarndanslii morapupm
(mpuOIMKEHHBIC BHIYUCIICHUS ).

OcHOBHas 11€Jb — OCBOUTH MOHATHUSA JIorapudma u JorapupmMuuecKoi GyHKIMH, BEIpabOTaTh YMEHHE
peoOpa30BbIBATh BBIPAXKEHUS, COZIEPrKAILUE JIOTapu(MBI.

CHauvasa BBOAATCS MOHATHS Jlorapupma, JeCATUIHOTO U HATYPAIbHOTO JIOTapu(MOB, U3yJAIOTCS
cBo¥icTBa Jorapu(mMoB. 3aTeM paccMaTpuBaeTcs Jorapupmudeckas GyHKLINS U U3Y4at0TCs €€ CBOMCTBA
u rpaduxk.

N3yuaroTcst cBOICTBA AECATUYHOTO Jorapudma, No3BOJSAIOIINE IPOBOAUTE IPUOINKEHHbIE
BBIYUCIICHHSI C IOMOIIBI0 TabuuIl iorapudmoB u anTuiIorapudmoB. HakoHer, n3y4aroTcsi CTeNeHHbIE
dyrkimy Buaa y = xP s pasmuansix sHauenuii p (B €R, PENH ap.)

6. Iloka3aTejbHbIC U JJOrapu(PMHUYecCKHE YPABHEHHS H HEPABEHCTBA

[Ipocreiimme noka3areabHbIE U JIOTapu(pMUUECKIEe ypaBHEHUS. Y paBHEHHUS, CBOSIIUECS K
IpOCTENHIINM 3aMeHOM Hens3BecTHoro. [Ipocreiimue nokaszarenbHble U JorapupMUUECKue HEPaBEHCTRA.
HepasencrtBa, cBosImuecs K NpOCTEHIINM 3aMEHON HEU3BECTHOTO.

OcHoBHas 1e7Tb — CPOPMUPOBATH YMEHHUE peliaTh MOKa3aTeNbHbIC U JIorapu(pMUUECKUE ypaBHEHUS U
HEpPaBEHCTBA.

CHavasa n3ydJaroTcs MpOCTEHINe MOKa3aTeNIbHbIe YPAaBHEHUS, HAXOATCSA UX PEUICHHUs. 3aTeM
aHAJIOTMYHO M3YYalOTCs MpocTeiiue sorapupmuueckue ypaBHeHus. [lanee paccMaTpuBaroTCs
yYpaBHEHHSI, PELICHUE KOTOPHIX (ITOCIIE BBEICHHSI HOBOT'O HEM3BECTHOTO t M PEIICHUS TOTYYHUBIIETOCS
PaLMOHATIBHOIO YPABHEHUS! OTHOCUTEIBHO t) CBOAUTCS K PEIIEHHUIO IPOCTEHIEro MoKa3aTelIbHOro (MIu
JOTapu(pMHUECKOTO0) YPaBHECHHUSI.

ITo Takoii e cxeme U3y4yaroTcs HEpaBEHCTBA: CHayasla IpOCTEHIINe N0Ka3aTeNlbHbIe, 3aTeM
npocteiiiue gorapuMUIecKue, 1 HaKOHEl, HEPaBEHCTBA, CBOSIINECS K IPOCTEHIIINM 3aMEHON
HEHU3BECTHOTO.

7. CMHYC U KOCHHYC yIJjia

[TonsTue yria u ero Mepsl. OnpeeneHre CHHyca 1 KOCHHYca yriia, OCHOBHbBIE (POPMYIIBI 11l HUX.
ApKCHHYC 1 apKKOCUHYC. [IpuMepsI UCTIONB30BaHUs apKCHHYCA U apKKOCHHYCA U (POPMYITBI IS HUX.
OcHOBHas 11€71b — OCBOUTbH MOHATHUSI CHHYCA U KOCUHYCA MPOU3BOJIBHOIO YIjla, U3Y4YUTh CBOMCTBA
(GyHKIMH yria: sin o 1 cos 0.

Hcnonb3ys 36K MEXaHUKH, BBOJUTCS MOHATHE YIJla KaK pe3ysibTaTa OBOPOTa BEKTOpa. 3aTeM
BBOJISAATCS €T0 TPAIyCHAS U paaranHas Mepbl. C HCIIOTB30BaHUEM €IMHUYHON OKPY>KHOCTH BBOSTCS
HOHATHS CHHYCA M KOCHHYca yria. M3yuarorcst cBoicTBa (GyHKIMIMA Sin o M cosa Kak pyHKIUH yria o,
JIOKa3BIBAIOTCSI OCHOBHBIE (DOPMYITBI IJIsl HUX. BBOASTCS IOHSATHS apKCHHYCA U apKKOCHHYCa YUCIIa U C
UX MOMOIIBIO PEUIAlOTCs 3a7]aui Ha HaXOXKJCHHUE BCEX YIJIOB, ISl KQXJI0TO U3 KOTOPBIX Sin o (MITH COS
o)) paBeH (OOJIbIIe WIIH MEHBIIIE) HEKOTOPOTOo uncia. BBoasTces hopmyiibl 11 apKTaHTeHca U
apKKOTaHTeHCAa.

8. TaHreHc U KOTaHIeHC yrJa

OmnpeneneHus TaHreHCca U KOTAHTEHCA YIila U OCHOBHBIE (hOPMYJIbI A1l HUX. APKTaHT€HC U
APKKOTaHTEHC.

OcHOBHas 11€J1b — OCBOUTbH MOHATHUS TAHI'€HCA M KOTAaHT€HCA MPOU3BOJILHOTO YIJIA, U3YYUTh CBOWCTBA
byHKIMH yria: tg o u ctg o.

TaHreHc U KOTAaHTEHC YTJIa 0. ONPEEIISIOTCS KaK C MOMOIIIbIO OTHOIIEHHH Sin o U COS0l, TaK U C
MOMOIIbIO OCEl TaHTeHca U KoTaHreHca. M3ydaroTcest cBoiicTBa QyHKIMI tg o 1 ctg o Kak pyHKIMI yria
0., JOKa3bIBAIOTCSI OCHOBHBIE (POPMYIIBI JUISI HUX.

BBopsiTcst MOHATHS apKTaHTeHCa M apKKOTAHTEHCA YHCIIa U ¢ UX TTOMOIIBIO PEHIAr0TCs 3a7a9y Ha
HaXO0’KJICHHUE BCEX YIJIOB, /Ui KaXJI0T0 U3 KOTOPBIX tg o (Wiin ctg o) paBeH (OO0JIbIIIe WIIK MEHBIIIE)
HEKOTOPOro YHca.

9. ®opMyJIbI CJI0KEHUS

Kocunyc cymMMBI (1 pa3HOCTH) ABYX YrioB. ©OpMyIibl Ul JONOJHUTEIbHBIX yIiIoB. CHHYC CyMMBI (1
pa3HocTH) ABYX yrioB. CyMMa M pa3HOCTh CUHYCOB M KOCHHYCOB. DOpMYIIBI [UIsl ABOMHBIX U
IIOJIOBUHHBIX YIJI0B. [Ipou3Benenne cuHycoB 1 KOCUHYCOB. DOpMyIIbl 17151 TAHT€HCOB.



OcHOBHas 11€71b — OCBOUTH (POPMYJIBI KOCUHYCA U CHHYCA CYMMBI U Pa3HOCTH JBYX YIJIOB, BBIpaOOTaTh
YMEHUE BBITIOJIHATH TOXKAECTBEHHBIE TPE0OPa30BaHNS TPUTOHOMETPUUECKUX BBIPAKEHUH C
UCIIOJIb30BAaHUEM BBIBEJICHHBIX (hOPMYII.

CHayaja ¢ TOMOIIbIO CKAJIIPHOTO MPOU3BEICHHS BEKTOPOB JIOKa3bIBaETCs (POpMyIia KOCHHYCa
Pa3HOCTH JBYX YIJIOB. 3aT€M C IIOMOILBIO CBOMCTB CHHYCA U KOCHHYCA yIJla ¥ IOKa3aHHOH (popMyJIbl
BBIBOZSITCS BCE MepeuncieHHbie popmyiibl. Mcnonb3ys gokazanHbie GOpMyIIbl, BRIBOJIATCS (POPMYIIBI
JUIS CUHYCOB M KOCUHYCOB JIBOMHBIX U ITOJIOBUHHBIX YIJIOB, A TAKXKE JJIsl IPOU3BEICHHSI CHHYCOB U
KOCHHYCOB yrJI0B. HakoHel, BRIBOAATCS (hOPMYITBI ISl TAHT€HCA CyMMBI (Pa3HOCTH) ABYX yTJIOB
TaHIeHCa JBOMHOTO U MOJIOBUHHOIO YIJIOB, JJIs BBIPAKEHHs CUHYCA, KOCUHYCA U TaHT€HCa yIJla yepe3
TaHT'€HC [IOJIOBUHHOTO yTJa.

10. Tpuronomerpuuyeckue GyHKIMH YMCJIOBOr0 apryMeHTa

OyHKIUY y = SinX, y = COSX, Y = tgX, y = ctgx.

OcHOBHas 11€1b — U3YYUTh CBOMCTBAa OCHOBHBIX TPUTOHOMETPUYECKUX (PYHKIUI U UX rpaMKOB.
CHayvasa roBOpUTCs O TOM, YTO XOTS (DYHKIIMSI MOKET BBIPAXKaTh 3aBUCIMOCTH MEXK/y pPa3HbIMU
buznyecKUMU BEIMYMHAMH, HO B MAaTEMaTHKEe MIPUHATO paccMaTpuBaTh PyHKINH y = f(X) kak GyHKIIUU
grcna. [losToMy 31eck 1 paccMaTpUBAIOTCS] TPUTOHOMETPHYECKUE (PYHKIIMH YHCIOBOTO apTyMEHTa, HX
OCHOBHBbIE cBOIicTBa. C HCII0JIb30BAaHUEM CBOMCTB TPUTOHOMETPUYECKUX (PYHKIUI CTPOSATCS UX
rpaduKy.

ITpu n3yyeHun 3Toi TeMbl BBOAUTCS MOHATHE NEPUOINYECKON (PYHKIIUM U ee IJIaBHOIO IIepuo/ia,
JIOKa3bIBAETCS, YTO TJIABHBINA EpHOJ PYHKIUH Y = Sin X U y = COS X €CTh YUCIIO, a TJIaBHBIA NMEPUO.T
GyHKIMHN y = tgX U Y = CtgX ecTb YHCIIO

11. TpuronomeTpuyecKue ypaBHeHUsI U HEPABEHCTBA

[Ipocreiinune TpuroHoMeTpu4Yeckue ypaBHeHus. TpUroHOMETpUUECKUE YPaBHEHUs, CBOJISAIIIMECS K
IPOCTEHIINM 3aMEHOI Hen3BeCTHOrO. [[prMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYIT AJIs
pewienus ypaBHeHui. OiHopogHbIe ypaBHeHUs. [IpocTeiine TpuroHoMeTpuyeckre HepaBeHCTBA.
OcHoBHas 11e7b — CPOPMUPOBATH YMEHUE PELIaTh TPUTOHOMETPUUECKHE YPAaBHEHNS U HEPABEHCTBA.
CHauaJza ¢ onopoii Ha yMeHHe pelIaTh 331a4l Ha HaXOXKAEHUE BCeX YIJIOB X TakuX, 4to f(x) = a, rae
f(X) — omHa U3 OCHOBHBIX TPUTOHOMETPHYECCKUX QYHKIIHI (SinX, COSX, tgx, ctgx), paccMaTpuBaeTcs
pelIeHne NPOCTEHIINX TPUTOHOMETPUUECKUX YpaBHEHUH. 3aTeM paccMaTpUBalOTCs ypaBHEHHUS,
KOTOpBI€ (TI0CTI€ BBEIEHUSI HOBOTO HEU3BECTHOIO t M PEHIEHMSI TOTYYHUBILEr0Cs PallMOHAIBHOTO
YPaBHEHHUS OTHOCUTEIIBHO t) CBOAATCA K PEIICHUIO IPOCTENIIET0 TPUTOHOMETPUUECKOTO yPaBHEHUS.
PaccmaTpuBaroTcst criocoObl pelieHrs TPUroHOMETPUYECKUX YPABHEHUH € TIOMOIIbIO OCHOBHBIX
TPUTOHOMETPHUUYECKUX (POPMYIT U, HAKOHEIl, PACCMATPUBAIOTCS OJTHOPOIHBIE TPUTOHOMETPUUECKHU e
YpaBHEHHUS.

C omopoii Ha yMeHMe pelIaTh 3aJjaud Ha HaXOXKJEeHHUE BCEeX YIJIOB X TakuX, 4uTo f (x) > a, wm f (x) <a,
rae f(x) — oaHa U3 OCHOBHBIX TPUTOHOMETPUUECKUX (YHKIIUI, pacCMaTpUBAETCs pelIeHNE
HPOCTENHIINX TPUTOHOMETPHUUECKUX HEPABEHCTB. 3aTEM paccMaTpUBAIOTCSl HEPABEHCTBA, KOTOPHIE
(moce BBeJIEHUsI HOBOT'O HEM3BECTHOTO t M PEIIEHHUs MOJYYUBILIETOCs palliOHAIbHOTO HEPAaBEHCTBA
OTHOCHTEJIBHO t) CBOAATCA K PELICHUIO MTPOCTEUIINX TPUTOHOMETPHUUECKUX HEPABEHCTB.

12. BeposiTHOCTH COOBITHS

[TonsaTue u cBoICcTBA BEPOSITHOCTU COOBITHSL.

OcHoBHasl 11€JTb — OBJAJAETh KJIACCUYECKUM MOHSATHEM BEPOSITHOCTH COOBITHS, U3YUUTh €r0 CBOWCTBA U
HAYYUTHCS PUMEHSATh UX MIPU PELICHUH HECIO0XKHBIX 3a7a4.

CHayaJia paccMaTpHUBAIOTCS OIBITHI, PE3YJIbTAThl KOTOPBIX HAa3bIBAIOT COOBITUAMU. Onpenensercs
BEPOSTHOCTH COOBITUS. PaccmaTpuBatoTCst mpuMepsl BEIYUCICHHUS BEPOSATHOCTH COOBITHS. 3aTeM
BBOJSTCS MOHATHUSL 00bEeIMHEHUS (CYMMBI), iepecedeHus (IpOu3BeieHNs1) COOBITUI U pacCMaTpUBalOTCA
IpUMeEpbI Ha IPUMEHEHUE STUX MOHATHH.

13. IToBTOpeHMe Kypca ajaredpbl M HaYaJI MaTeMaTH4YeCKOro aHaau3a 3a 10 kiaace

COJAEPKAHUE YUYEBHOI'O ITPEJIMETA «AJITEBPA U HAUYAJIA
MATEMATHYECKOI'O AHAJIU3A»
11 knacc (82 vaca)

1. ®ynkuum n ux rpapuku



OnemeHtapHbie GyHKIMU. MccnenoBanne GyHKIUN U MOCTPOCHHUE UX TPaPUKOB dJIEMEHTAPHBIMU
metonaMu. OCHOBHBIE CITOCOOBI TPeoOpa3zoBaHus IpaUKOB.

OcHoBHasl 11e7Tb — OBJIAJAETh METOIaMU MCCIIEIOBaHMsI (PYHKIUN U OCTPOEHUS X IpadUKOB.
CHayvasa BBOAATCS MOHATHS 3JI€MEHTapHOU (QYHKIUHU U CYNepro3uiiuy pyHKIHHA (CI0KHON (HYHKINN).
3aTeM HCCIIeIYIOTCS BOIIPOCHI 00 00J1acTH ONpeiesieHUus U 00J1acTh U3MeHEeHUsT (DYHKINH, 00
OTPaHUYEHHOCTH, YSTHOCTHU (MM HEYETHOCTH) U MEPHOAMYHOCTH (DYHKIHH, O IPOMEKYTKAX
Bo3pacTaHus (yObIBaHMsI) U 3HAKOMOCTOSHCTBA GyHKIMH. Pe3ynbTarhl ucciaenoBanus GyHKIUU
NPUMEHSIOTCS I IOCTpOoeHus ee rpaduka. Janee paccMaTpuBarOTCs OCHOBHBIE CITOCOOBI
npeobpazoBanus rpadukoB QYHKIUNE — CUMMETPHUSI OTHOCUTENLHO OCEil KOOPIMHAT, CIBUT BIOJb
ocei, pacTshKeHHe U cxxaThe rpagukoB. Bee 3Tu crmocoOb! MPpUMEHSIOTCS K IOCTPOCHUIO Ipaduka
byaknun y = Af(k(x - a)) + Brio rpaduxy ¢pynknuu y = f(x).

PaccmarpuBaercst cummetpust rpadukoB pyakimii y = f(x) u x = f(y) orHocuTenbHo npsiMoit y= x. I1o
rpaduky byaknun y = f(X) crpostcs rpadbuxu dyakuuid y = [f(X)| u y =f(|x|). 3aTem cTposrcs rpadhuku
(GyHKUIUH, SBISIOUIMXCS CYIIEPIO3ULIUEH, CyMMOM, TIPOU3BEACHUEM (DYHKITHA.

2. IIpenes ¢pyHKIMHU U HENPEPHIBHOCTH

[onsarue npenena pynkuun. OTHOCTOPOHHUE TIPENIENHI, CBOMCTBA MpeaeoB. HenpepbBHOCTD QyHKITHIA
B TOUKE, Ha MHTepBaie. HempephIBHOCTH 3NIeMEHTapHBIX (QYHKITUH.

OcHOBHas 111 — YCBOUTH MOHATHS Tpeena QYHKIMHA U HETPEPHIBHOCTH (PYHKIIMU B TOUKE U HA
UHTEpBAJeE.

Ha unTynTHBHOI OCHOBE BBOJSATCS MOHATHS Ipeena (PyHKIUU CHaYasa Mpu X —00,X —-00, 3aTeM B
Touke. PaccmaTpuBarOTCs OJHOCTOPOHHHME MIPEIETIbl U CBOMCTBRA MpeneioB GpyHkuuid. BRogurcs
MOHSATHE HENPEPHIBHOCTH (PYHKIIUHU B TOUKE U HAa MHTEPBaJe. BBICHIIOTCA TPOMEKYTKH
HENPEPBHIBHOCTH 3JIEMEHTAPHBIX (DYHKIIHIA.

BBopsiTcs NOHATHS HETIPEPBIBHOCTH (PYHKIIMU CTIpaBa (ClieBa) B TOUKE Xo M HEMIPEPHIBHOCTH (PYHKIIUU
Ha oTpeske. [IpuBoanTCs Takxke onpeaeneHne npeaena GyHKIUN B TOUKE «HA SI3BIKEE — § » U «Ha
A3BIKE MOCIIeI0BaTeIbHOCTEH». BBOIUTCS MOHATHE pa3pbIBHOM (DYHKIIMU U pacCMaTPUBAIOTCS IPUMEPHI
Pa3pbIBHBIX (PYHKIIUH.

3. OopaTHbIe pyHKIUH

[Tonsatue obpatHol GHYyHKIIUH.

OcHOBHas 11€71b — YCBOUTH MOHATHE (PYHKIIUHN, 0OOpaTHON K JAHHOM, M HAYYUTh HAXOAUTh (QYHKIUIO,
00paTHYIO K JaHHO.

CHauaza Ha MpOCTOM IIpUMEpe BBOAUTCS MOHATHE PYHKIIMHU, 0OpaTHOH K JaHHOH. 3aTeM onpenensercs
¢byHKIMs, oOpaTHas

K JAHHOM CTpOro MOHOTOHHOU ¢yHKuuu. [IpuBoauTCes ciocob nmoctpoenus rpaduka oOpaTHoOM
(GyHKIHH.

BBoauTcs moHsTHE B3aMMHO 0OpaTHBIX (PYHKIUH, yCTaHABINBAETCS CBOMCTBO rpa) kOB B3aUMHO
00paTHBIX (PYHKITUI, TOCTPOCHHBIX B OJIHON cUCTeMe KoopauHat. MccneayroTcsi OCHOBHBIE 0OpaTHBIE
TPUTOHOMETpUUYECKHE (DYHKIIMU U CTPOSATCS UX TPadUKH.

4. llpousBoanas

[Tonsarue npoussoaHoii. [Ipon3BoHAsS CyMMBI, pa3HOCTH, TPOU3BEACHUS U YACTHOTO ABYX (DYHKIIHIL.
HenpepreiBHOCTS QYHKITHIT, UMEIOIINUX MTPOU3BOAHYIO, T depeHmman. [Ipon3BoaHbIe d1eMEeHTapHBIX
¢ynkuuit. [IponsBoaHas CloXHON (QYHKIHU.

OcHOBHas 11€1b — HAYYUTh HAXOJAUTh IPOU3BOIHYIO JH000H 37eMeHTapHON (DYHKIIHH.

CHayvasa BBOAMTCS HOBasi onepamusi: nuddepeHimpoBanne GyHKIUN U €€ pe3ybTaT — MPOU3BOIHAS
¢GyHKIMU. 3aTeM BBIACHSAETCS MEXaHUYECKUN U TE€OMETPUYECKUNA CMBICI IPOM3BOIHOM, TIOCIIE YErO
HAXOJSATCS POU3BOAHBIE CYMMBI, Pa3HOCTH, IPOM3BEICHUS, YACTHOTO U CYNEPIIO3UIINU ABYX ()YHKIIHIA,
a TaKk>Ke MPOU3BOJIHBIE BCEX dJIEeMEHTapHBIX (PpyHKIMHA. JloKa3bIBaeTCss HEIPEPHIBHOCTD (DYHKIIMU B
TOUYKE, B KOTOPOI OHa UMeeT MPOou3BOAHYI0. BBoauTcs nouarue nuddepennumana GyHkuuy,
JIOKa3bIBAETCS TEOPEMa O MPOU3BOAHOM 00paTHON (QYHKIIMU M HaXOAATCS MPOU3BOIHBIE ISl 0OpaTHBIX
TPUTOHOMETPUUECKUX (YHKIIHIA.

5. IIpuMeHeHHe IPOU3BOAHOM

MakcumMyMm 1 MUHUMYM (YHKITUW. Y paBHEHUE KacaTeabHOU. [IprOmuKeHHbIC BEIYUCTICHUS.
Bospacranue u yosiBanue pyHnkiuii. [Ipon3BoHbIe BBICIIUX MOPSAIKOB. DKCTPEMYM (PYHKIIUH C
€IMHCTBEHHON KPUTHYECKON TOUKOU. 3a/1aun Ha MakKCUMyM 1 MUHUMYM. [locTpoenne rpadukoB
(GyHKLIUH ¢ TPUMEHEHHEM MPOU3BOTHOM.



OcHoBHas 11e7Tb — HAY4YHUTh IPUMEHSITH POU3BOIHYIO MIPU UCCIETOBAHUH (PYHKIUN U peLICHUH
IIPAKTUYECKUX 3a7ad.

CHayasia BBOASTCS MOHATHUS JIOKAJbHBIX MAKCUMYMa U MUHUMYMa (QYHKIIUH, €€ KPUTUUECKUX TOUYEK, a
3aTeéM pacCMaTPUBAETCSI METOJI HAXOXKACHUS MAKCUMyMa U MUHUMYyMa (yHKIIMU Ha OTpPE3Ke.
BriBonuTcst ypaBHEHUE KacaTelbHOM K TpaduKy (QYHKIIMH, UCCIETyeTCsS BO3pAaCTaHUE U yObIBaHHE
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHBIX. PaccMaTrpuBaroTes SIKCTpEMyM (PYHKINU C €MHCTBEHHON
KPUTHYECKON TOYKOH U 3a/1la4il Ha MakcUMyM 1 MUHUMYM. [IpoBoauTcs uccnenoBanue GyHKIUH C
MIOMOIIBIO TPOU3BOTHOM, CTPOSITCS UX TPAPUKH.

6. IlepBooOpa3Hasi u UHTErpaJl

[TonsTue mepooOpazHoii. [Lnomans kpuBonuHEHON Tpaneuuu. OnpeaeneHHbrii naTerpair. @opmyna
Hprotona — JleiOnuma. CBOMCTBa ONPEICIICHHBIX HHTETPAJIOB.

OcHoOBHas 11€1b — 3HATh TAOIUILy IEPBOOOPA3HBIX (HEOMPEIEIEHHBIX HHTETPAJIOB) OCHOBHBIX
byHKIMI 1 yMeTh npuMeHITh popmyny Hetorona — JleliGHuIa IpU BEIYUCIICHUN ONPEAeIEHHBIX
WHTETPAJIOB U IUIOIazeH puryp.

CHayaza BBOAUTCS MOHATHE EPBOOOPa3HOI Ui (YyHKIMHU, HEIIPEPHIBHOM HAa MHTEPBAJIE, 3aTEM
IIOHATUE HEONPEIEICHHOIO UHTETpaia, IPUBOJATCS OCHOBHBIE CBOMCTBA HEONPEIEICHHBIX HHTEIPAJIOB
U TaOJuIa HeOoNpeeIeHHBIX UHTEerpasioB. OnpeaenseTcs mIomaas KPUBOIUHEHHON Tparenuu KakK
npezesl HHTErpaIbHOM CYMMBI [Tl HEOTpUIATEIbHON QyHKIIMU. OnpeneeHHbI HHTETpajl TakKe
BBOAMTCS KaK Mpe/esl MHTErPaIbHON CYMMBI JIJIsl HETIPEPBIBHOM Ha oTpe3ke GpyHkuuu. [IpuBoautcs
¢dopmyna Herotona — JleiiOHMIIA U151 BEIYMCIICHHS OTIPEICICHHBIX HHTETPAJIOB.

[IpuBoAsTCS CBOMCTBA ONPEIEIECHHBIX HHTETPAJIOB U UX MPUMEHEHHE JIJISl BBIUUCICHUS ILIOIIAIeH
¢GuUryp Ha IUIOCKOCTH | ISl PEUICHUS TEOMETPHUYECKUX U (PH3MUECKUX 3a7ad.

7. PABHOCWJIbHOCTb YPABHEHH I U HEPABEHCTB

PaBHOCUIBbHBIE IPE0Opa30BaHUs YpaBHEHUM U HEPABEHCTB.

OcHOBHas 11€71b — HAY4YUTh IPUMEHATh PABHOCHIbHBIE IPEOOPa30BaHMs IIPU PELLICHUN YPABHEHUH U
HEPaBEHCTB.

CHauaza nepe4mcisitoTcsl paBHOCHIIbHBIE TpeoOpa3oBaHus ypaBHeHU. [loquepkuBaeTcs, 4To npu
TaKUX MpeoOpa30BaHUSAX MHOXKECTBO KOpHEH IpeoOpa30BaHHOIO YPaBHEHUS COBIAIAET C MHOXKECTBOM
KOpHEH MCXOHOro ypaBHeHUs. PaccmarpuBaroTcs mpuMephbl IPUMEHEHUS TaKUX NpeoOpa3oBaHui pu
pelIeHNN ypaBHEHUH.

3areM aHaJIOTUYHBIM 00pa30M pacCMaTpPUBAIOTCS PAaBHOCUIIbHBIE TPE0Opa30BaHusl HEPABEHCTB U UX
IIPUMEHEHNE ITPU PELICHNN HEPABEHCTB.

8. YpaBHeHusi-ciieacTBus

[TonsaTue ypaBHeHuUsA-caeACTBUSA. Bo3BeieHME YypaBHEHNS B YETHYIO CTelNeHb. [loTeHnnpoBanue
Jorapupmuueckux ypaBHeHui. [IpuBeneHune mo1o0HbIX wieHOB ypaBHEeHHs. OCBOOOKICHNE YpaBHEHUS
oT 3HameHarens. [Ipumenenue norapuMuUUecKrux, TPUTOHOMETPUUECKUX U IPYTUX (OPMYIL.
OcHOBHas 11€71b — HAY4YUTh IPUMEHSATH IPeoOpa30oBaHusl, MIPUBOAIINE K YPAaBHEHUIO-CIIEACTBHUIO.
CHayaJia BBOAUTCS MMOHSATHE YPABHEHUSI-CIIEICTBUSI, IEPEUUCIISIIOTCS TpeoOpa3zoBaHus, IPUBOASILIUE K
ypaBHEHMIO-CIeACTBHIO. [ToTuepkuBaeTcs, 4To Mpu TakoM croco0e perieHus: ypaBHEeHUs IPOBepKa
KOpHEW ypaBHEHUS-CIIEJICTBUS SBISAETCS 00513aTENIbHBIM 3TAllOM PEIICHUS HCXOJHOTO ypaBHEHUs. 3aTeM
paccMaTpUBAIOTCSI MHOTOYHUCIIEHHBIE TPUMEPBI IPUMEHEHHUS KaX10T0 U3 3THX MpeoOpa3oBaHMii B
OTJIEIbHOCTH M HECKOJIBKUX TaKUX MpeoOpa3zoBaHUil.

9. PaBHOCH/IBHOCTH YPABHEHUH M HEPABEHCTB CHCTEMAaM

Pemrenne ypaBHeHul ¢ TOMOIIBIO cUCTEM. PellleHre HepaBeHCTB C IOMOIIBIO CHCTEM.

OcHOBHas 11e€1b — HAYYUTh IPUMEHSITH MEPEX0 ] OT ypaBHEHHs (MJIM HEpaBEHCTBA) K paBHOCHIIbHOM
CUCTEME.

CHauaJia BBOASATCSI IOHATHUS CUCTEMBI, PABHOCUIIBHOCTH CUCTEM, PABHOCUIIBHOCTH YpaBHEHUS
(HepaBEHCTBA) CUCTEME WJIK COBOKYITHOCTU CUCTEM.

3aTeM NepeuncCIIaIOTCsI HEKOTOPhIE YPAaBHEHMSI (HEPABEHCTBA) U PABHOCWIBHBIE UM CHCTEMBI.
DopMyTUPYIOTCS YTBEPAKACHUS 00 X paBHOCHILHOCTU. [IpUBOASTCS MpuMeEpbl MPUMEHEHUS 3TUX
YTBEPKICHUM.

10. PaBHOCHJILHOCTHh YPABHEHHH HA MHOKeCTBaX

Bo3Benenue ypaBHEHHS B YETHYIO CTEIICHbD.

OcHOBHas L1eJIb — HAYYUTh IPUMEHATh NEPEXO] K YPABHEHHUIO, PABHOCHIIBHOMY Ha HEKOTOPOM
MHO’KECTBE UCXOJAHOMY ypaBHeHMIO. CHauaia BBOAUTCS MTOHATHE PAaBHOCWJIBHOCTH JIBYX YpaBHEHUH Ha
MHO€ECTBE, ONMHUCHIBAIOTCS TE MHOKECTBA YNCET, HA KAXJIOM U3 KOTOPBIX MTOJIY4aeTCsl ypaBHEHHE,



PaBHOCHJIBHOE Ha ’TOM MHOKECTBE UCXOAHOMY YPaBHEHUIO MPU BO3BEIACHUH YPAaBHEHHUS B UETHYIO
cTenenb. i Kaxxoro npeodpa3oBaHus ypaBHEHUS (HOPMYITHPYIOTCS COOTBETCTBYIONINE YTBEPKICHUS
0 PaBHOCUJILHOCTU U TIPUBOASTCS IPUMEPDI UX TPUMEHEHHUSI.

11. PABHOCHJILHOCTH HEPABEHCTB HA MHOKECTBAX

Bo3Benenue HepaBeHCTBA B UETHYIO CTeNeHb. HecTporue HepaBeHCTBa.

OcHoBHasl IeTTh — HAYYHUTh IPUMEHSITH IMEPEX0 K HEPAaBEHCTBY, PABHOCHIBHOMY Ha HEKOTOPOM
MHO>KECTBE UCXOAHOMY HEPABEHCTBY.

BBouTCs MOHATHE PABHOCWIIBHOCTH JIBYX HEPABEHCTB HA MHOKECTBE, OMUCHIBAIOTCS T€ MHOKECTBA
yucell, Ha KaKIOM U3 KOTOPBIX MOJIy4aeTCsl HEPaBEHCTBO, PABHOCHIIBHOE Ha 3TOM MHOXKECTBE
HCXOJHOMY HEPaBEHCTBY IPH BO3BEACHUN YPABHEHUS B YETHYIO CTENCHb. J[JIs Ka)Ka0ro
npeoOpa3oBaHus HEPABEHCTBA (DOPMYITHPYIOTCS COOTBETCTBYIOLIUE YTBEPKICHUSI O PAaBHOCUIIBHOCTU U
MPUBOJISATCS IPUMEPHI UX IPUMEHEHHS. PaccMaTpuBarOTCsl HECTPOTUE HEPABEHCTBRA.

12. MeToa nmpoMeKyTKOB /IJIl yPABHEHHU M HEPABEHCTB

YpaBHEHHSI U HEPABEHCTBA C MOIYJSIMU. METO MHTEPBAJIOB JIJIsl HEPEPHIBHBIX (DYHKITUH.

OcHoBHasl 11eTTb — HAYYUTh pellaTh YpaBHEHUS U HEPABEHCTBA C MOAYJISIMHU U IPUMEHSITh METOJ
WHTEPBAJIOB JUISI PEIICHUS HEPABCHCTB.

CHavania paccMaTpHUBAIOTCSl YPaBHEHHsSI C MOJYJIIMH U OIMCBIBAE€TCS CIOCOO pEIIeHUs TaKuX
YpaBHEHUU TIEPEXOJOM K YPaBHCHUSM, PABHOCHJIBHBIM HCXOJHOMY Ha HEKOTOPOM MHOXXECTBE U HE
coJlepKalIuX MoJIyJied. 3aTeM aHaJIOrHYHO pAacCMaTpPUBAIOTCS HEpaBEHCTBA ¢ MoayisMmu. Hakownerr,
it Gyuknuii f(X) , HEMPEepBIBHBIX  HAa HEKOTOPBIX HMHTEPBajax, pacCCMaTPUBACTCS CIIOCO0 peIIeHuUs
nepaseHcTsf (x) <0, f(x) >0,Ha3pIBaeMbIii METOIOM HHTEPBAJIOB.

14. CucTeMbl ypaBHEHHUIi ¢ HECKOJIbKHUMH HEN3BECTHHIMH

PaBnocunbHOCTh cucteM. Cucrema-cneactsue. MeTo/1 3aMeHbl HEU3BECTHBIX.

OcHoOBHasI 11e7Tb — OCBOUTH Pa3HBIE CIIOCOOBI PEIICHUS CUCTEM YPABHCHH C HECKOJIBKHUMH
HEU3BECTHBIMH.

BBosATCSt TOHATHS CUCTEMBI ypPaBHEHUH, PABHOCHIILHOCTH CUCTEM, IIPUBOMISATCS YTBEPKICHUS O
PaBHOCUIIBHOCTH CUCTEM IIPH TE€X HIIM UHBIX MpeoOpa3zoBaHUIX, PACCMATPUBAIOTCS OCHOBHBIE METO/IbI
pEIICHUS CUCTEM YPaBHEHHI: METO/I ITOICTAHOBKH, METO/I IMHEHHBIX MMPeoOpa30BaHM, METOT
nepexo/ia K CUCTeMe-CIIeICTBUIO, METO/T 3aMEHbI HEU3BECTHBIX.

19. [ToBTOpEeHUE Kypca ajredpbl M HAYAJI MaTeMaTHYecKoro anaausa 3a 10—11 kiaaccsl

TemaTnyeckoe miIaHMpoBaHue «AJredpsl M HaYaJa aHaau3a » 10 kiacca

Ne | Pa3nen mporpammsbl KonnyectBo yacoB
.1 O6miee kon- | K/p tecT | ¢/p | IIpoexr.
BO YacOB pabota

1. | IloBTrOopeHue 4 1 1

2. | JleAcTBUTEIIbHBIC YUCITA 5 1

3. | PanmoHanbHble ypaBHEHMsI 1 HEPAaBEHCTBA 11 1 3

4. | Kopenb crenenu n 7 1 1 1

5. | CreneHp MOJIOKUTEIHLHOTO YHCIIA 8 2 1

6. | Jlorapudmer S) 1

7. | Iloka3zarenbHble U JOTapu(PpMUUECKIE YPaBHEHUS U 5 1
HEPaBEHCTBA.

8. | CuHyC M KOCUHYC yria 6 2

9. | TaHreHc u KOTaHT€HC yria 4 1

10. | ®opmMyITBI CIIOKEHUS 9 2

11. | Tpuronomerpuueckre GyHKIIUN YUCIOBOTO 7 2 1
apryMeHTa

12. | TpuroHoMeTpuieckrue ypaBHEHUs] 1 HEPABEHCTBA S) 1 1

13. | DneMeHTHI TEOPUHU BEPOSITHOCTEH 2

14. | UroroBoe noBTopeHne 4 1 1

15. | UTOI'O 82 6 2 18 |2

KanennapHo — TeMaTnyeckoe mjiianuposanme no ajareope 10 kiaace




Tema THII Hara
! (opma YPOKa | 'nnan | ¢akT

< KOHTPOJIS
1 | IloBropenue. IIpeoOpazoBanme paioOHAIbHBIX BEIPAKEHUI. CP YOMH
2 [ToBTOpeHMe. YpaBHEHUS U HEPABEHCTBA O[0) YOMH
3 IToBropenue. Kanparuunas ¢ynkius. [Iporpeccun. NPK YOH3
4 | KonTpoannas paGora Nel. BxoaHnoii cpe3 KP VPK
5 ITousaTue neliCTBUTEILHOIO YHCIIA DO YOH3
6 | MuoxectBa yncen. CBOICTBA I€HCTBUTENBHBIX YUCEIL. I1P YOH3
7 | IlepecTaHOBKM 00) YOMH
8 | Pasmemienus NPK YOVYP
9 | Coueranus CP YOH3
10 | PanmoHasibHBIC BBIPAYKEHHUS 0J0) YOMH
11 | ®opmynsl 6uHOMa Hpl0TOHA, CyMMBI M pa3HOCTH cTeneHHed | M1 YOH3
12 | PaunoHanbHble ypaBHEHUS CP YOVP
13 | Cucremsl pallMOHAIBHBIX YpaBHEHUM HPK YOMH
14 | Cuctembl pallMOHAJIBHBIX YpaBHEHHH 0J0) YOVP
15 | MeTox MHTEPBAJIOB PELIECHUS HEPABEHCTB o0 YOH3
16 | Metox UHTEPBAJIOB PELIEHUS HEPABEHCTB CP YOMH
17 | PanmonanbHbIe HEPABEHCTBA HPK YOMH
18 | Hectporue HepaBeHCTBA MA YOH3
19 CucreMmsl palioHaIbHBIX HepaBeHCTB. [loaroroska k CP YOMH

KOHTPOJIBHOHU pabore.

Koutpoabsnas padora Ne 1 mo teme: KP YPK
20 | «/leiicmeumensusle uucna. Payuonanvnole ypasnenus u

HepageHcmeay.
21 AHanu3 KOHTPoJIbHOM paboTsl. [ToHsTHe DyHKINU U ee CP YOH3

rpaduxka.
oo | @yHKumA y=xX" NPK YOMH
23 IToHsATHE KOpHS CTENEHHU II. NPK YOH3
24 KopHu 4eTHOM 1 HEYETHOM CTENeHeN 00) YOMH
o5 Apudmerndeckuil KOpeHb 0]0) YOVP
26 CBoiicTBa KOpHEH CTENEHH . T YOVYP
27 Kounrpoabsnas padora Ne 2 no reme: «Kopenv cmenenu ny. YPK
g Crenenb ¢ pallMOHATIBHBIM MTOKAa3aTeIeM CP YOH3
29 CreneHs ¢ palMOHaJIbHBIM [TOKA3aTEIEM 0l0) YOM H
30 [TonsiTHEe peaena mocne10BaTeIbHOCTH NPK YOHM
31 | beckoneuno yOBIBaroIasi reOMETpUIECcKast IPOrpeccust MU YOH3
3p | Yucio e. Iipoexr 0l0) YOMH
33 | [loHsATHE CTENEHN C UPPALUOHAIBHBIM I10KA3aTEIEM. dO YOH3
34 [TokazarenbHas pyHkuus. [loaroToBka Kk KOHTPOJILHOM CP YOMH

pabore.
35 KonTtpoabsnas pa6ora Ne 3 no teme: «Cmenens YPK

ROJI0AHCUMETIDHO20 YUCIA).




36 | AHanu3 KOHTPOJbHOH paboTsl. [lonsTHe Norapudma. 00) YPK
37 | CoiicTBa norapu¢mon I1P YOH3
38 | CgoiicTBa Jjorapu¢moB dO YOMH
39 | Jlorapudmuueckast pyHKIus NPK YOVYP
40 | Jlorapudmuueckas GyHKIUS CP YOH3
41 | IIpocreiimume noka3areiabHble YpaBHEHUS @0 YOMH
42 VYpaBHeHUs, CBOASIIMECA K TPOCTEHIITUM 3aMEHOM DO YOH3
HEU3BECTHOT'O
43 | IIpocTteiimue noka3areyibHbIe HEPABEHCTBA Cp YOVYP
44 | IlpocTeiimue JorapupMuUIeCcKie HEPaBEHCTBA NPK YOMH
45 HepaseHctBa, cBosIMECcs K IPOCTEHIIMM 3aMEHON ITP YOH3
HEU3BECTHOT'O
46 | Ilonsartue yria. dO YOMH
47 | Paguannas Mepa yria. CP YOH3
48 | Ompenenenne cCMHyca U KOCUHYCa yria. HNPK YOMH
49 | OcHoBHbIE YOPMYIIBI I Sino U COS 0. DO YOH3
50 | ApkcuHyc dO YOH3
51 | ApkkocuHyC. HNPK YOVP
52 | Onpenenenue TaHTeHCa U KOTAaHTEHCA yIiia dO YOH3
53 | OcHoBHbIe PopMyJIBI Ui tg o0 U ctg . 0]0) YOMH
54 | ApKTaHTeHC. NPK YOMH
55 | Pemenue 3amau CP YOH3
56 | KocuHyc pa3HOCTH U KOCHHYC CYMMBI IBYX YIJIOB M/, YOMH
57 | ®opmynbl 1515 JONOJHUTENBHBIX YTJIOB 0J0) YOVP
58 | CuHyc CyMMBI U CHHYC Pa3HOCTH JIBYyX YIJIOB 0J0) YOH3
59 | CuHyc CyMMBI U CHHYC Pa3HOCTH JIBYX YIJIOB NPK YOMH
60 | CuHyCc CyMMBI M CHHYC Pa3HOCTH JIBYX YTIJIOB CP YOVP
61 | CuHyc CyMMBI U CHHYC Pa3HOCTH JIByX YIJIOB 0J0) YOM3
62 | ®opmybl U1 JBOWHBIX M MTOJIOBHHHBIX YTJIOB M/ YOH3
63 | [Ipou3BeneHne CHHYCOB U KOCHHYCOB CP YOMH
64 | ®opmMyIibl 17151 TAHTEHCOB 010) YOH3
65 | ®ynkuus y = sin x ®0O YOMH
66 | Oynkuus y = Sin x CP YOH3
67 | @ynkuusa y = cos xIIPOEKT 00) YOMH
68 | @yHKUHUS y = COS X NPK YOMH
69 | dynkumus y =1g x CP YOVP
70 | @ynkuus y = ctg x. I[loaroroBka Kk KOHTPOJIBbHOI padoTe. 00) YOMH
Kourpoabsnas padora Ne 4 mo teme: YPK
71 | «@opmynsl cnoycenusn. Tpuzonomempuueckue pynxkuyuu
YUCTI06020 APZYMEHMay.
72 | IIpocreiiine TPUrOHOMETPUYECKUE YPABHEHMS. DO YOH3
73 VYpaBHeHUs, CBOASAIIMECA K TPOCTEHIIIUM 3aMEHOM DO YOVP
HEU3BECTHOTO
74 [TpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX (GOPMYIT ISt CP YOMH
penieHusl ypaBHEHUI
75 OpnHopoansle ypaBHeHus. [IoaroToBKa K KOHTPOJIBHON NPK YOH3
pabore
76 KonTtpoabsnas pabora Ne S no Teme: YPK
«Tpuzonomempuueckue ypasHeHus u HepaseHCmear.
77 | IloHsATHE BEPOATHOCTH COOBITHS 0]0) YOMH
78 | CBoiicTBa BepOsSITHOCTEH COOBITHI M/ YOMH




79 Hrorosoe nosropenue. PannoHajJbHble yPABHEHHUA U CP YOVP
HepaBeHCTBA.

80 | IloBropenue. CTeneHb MOJOKUTETLHOTO YUCIA. ®O YOH3

81 | UrToroBas koHTpOIbHasi padoTa Ne6. YPK

82 [ToBTOopenue. TpuronoMeTpuueckue ypaBHEHUS U T YOH3

HCpaBCHCTBA.

TemaTnuyeckoe MmIaHMpPOBaHMe «AJIreOpbl M HAYaJ a aHaau3a » 11 kiacca

Ne Pa3znen nporpaMMsbl KosmyecTBo yacoB
.11 O6mee | x/p | Tect | c/p | IIpoekr
KOJI-BO paborta
4acoB
1. ODyYHKIIUYU U UX TpapuKu. 6 1
2. [Tpenen pyHkumMu v HENPEPHIBHOCTD. 5 1 2
3. OO6patHbie QyHKINUU 3 1
4, [TpousBoaHas 8 1 1 1
5. [TpumeHeHne mpou3BOHOM 11 1 1 2 1
6. [TepBooOpa3Has 1 MHTETpaI. 8 1 2
7. PaBHOCHIIBHOCTH YpaBHEHHI U HEPABEHCTB 2
8. YpaBHEHUS CIICACTBUS 6 2
9. PaBHOCHIIBHOCTH YpaBHEHMI U HEPABEHCTB CUCTEMaM | 3 2
10. | PaBHOCHIILHOCTH YpaBHEHUI HA MHOXKECTBAX 3 1 1
11. | PaBHOCHJIBHOCTh HEPABEHCTB HA MHOYKECTBAaX 3
12. | MeToa mpOMEXyTKOB JJIsl ypaBHEHUH M HEPABEHCTB 6 1
13. | [loBTOpeHue Kypca anredpsl 1 HaYal 18 1 5 6 1
MaTeMaTHYeCKOro aHaJIn3a
NTOT'O 82 6 9 19 |2
KasnenxapHo — teMaTudeckoe niaHupoBanue mo ajareope 11 kuaace
g Tema o Tglrcla Hata
§ K(())II—;”IL\“/;)a P wiad | ¢akr
2 ons
1 OneMeHTapHbIe GYHKLIUH. NP | YOH3
2 Ob6nacTp onpeneneHus 1 00J1acTh U3MEHEHUsT GYHKIINH. HNPK | YOVYP
Orpann4eHHOCTh PYHKIIMH
YerHocTh. HeueTHOCTD, MEPUOTUIHOCTD (DYHKITHIA. DO VOH3
[TpomexxyTku Bo3pacTaHusi, yOBIBaHUS, 3HAKOTIOCTOSIHCTBA U NP/
YOMH
HyITU QYHKITUU
5 Hccnenoanue pyHKINNA U IOCTpOEHUE UX TpaduKOB CP VO3
3JIEMEHTAPHBIMH METOJAMHU
6 OcHOBHBIE CTIOCOOBI MPEe0Opa3oBaHUs TPAPUKOB. dO | YOVYP
[TonsTHe npenena GyHKIUU.
7 . YPK
KonTpoabHas pabora(BXoaHO# cpe3)
8 OHOCTOPOHHUE TPEICITBI CP YOH3
9 CaotlicTBa nipeienoB GyHKINN dO | YOVYP
10 | [MonsaTHe HePEPHIBHOCTU (DYHKITHH. DO YPK
11 | HenpepbIBHOCTbH 3I€MEHTApHBIX (PYHKITHIA CP YOH3




12 | ITonsaTue obpatHOM pyHKINH dO | YOVP
13 | B3aumHo oOpaTHbIe PyHKITHH. DO YOH3
14 | O6patHble TpUroHOMeTpUYecKHe QYHKIUU T YOMH
15 [ToHsiTHE TPOU3BOTHOM. CP YOVYP
16 | [lonsTHE NPOM3BOAHOM. ®O | YOMH
17 | IIponsBoanas cymmsl. IIponsBogHas pa3HOCTH. UPJ | YyOH3
18 | Ilpon3BoaHasi NpOU3BEACHHUS. NPK YOVP
19 | [Ipou3BoHas YaCTHOTO. ®O | YOH3
20 | IIpousBoiHBIE 3JIEMEHTAPHBIX (DYHKITHIA. HNPK | YOH3
21 HpOI/I3BO£[HajI cioxxaoi ¢pyHkmuu. [Toaroroska k DO VOMH
KOHTPOJIbHOH paboTe.
22 KonTpoJsbsnas padora Ne 1 mo reme:«IlpousBoanas» YPK
23 AHanM3 KOHTPOJIBHOU paboThl. MaKCUMyM U MUHUMYM NP VO3
GyHKINN.
24 | YpaBHEHHE KacaTeIbHOU ®0O | YOMH
25 | YpaBHeHHE KacaTeIbHOU T YOVP
26 | [IpuOnmxeHHBIC BHIYMCICHUSI. NPK | YOH3
27 | Bo3pacranue u yobiBaHue QyHKIMIA ®O0 | YOMH
28 | [Ipon3BoaHbIE BBICIINX HOPSIIKOB. CP YOVP
29 DKcTpeMyM (DYHKIHU C €IMHCTBEHHOW KPUTHYECKON TOUKOMN DO YPK
30 | 3amaum Ha makcumym U MUHEMYM. TTPOEKT WP/ | YOH3
31 | Iloctpoenue rpadukoB GyHKIUH C TOMOIIBIO TPON3BOIHOM. ®O | YOH3
[Toctpoenue rpagukoB QyHKIMIA C TOMOLIBIO TPOU3BOTHOM. CP
32 . YOMH
[ToaroroBka Kk KOHTPOJILHOM paboTe.
33 KOHTpo.]ILHaUﬂ padora Ne 2 no reme:«IIpumenenne VPK
MPOU3BOTHOI»
34 | AHanu3 KOHTpoJIbHOU paboThl. IloHsATHE TEepBOOOPA3HOI. NP | YOMH
35 | [Tnomanp KPUBOJIMHEWHOMN TpaneIiy CP | YOMH
36 | OmpeneneHHbIN HHTErpall T YOVP
37 | OnpeneneHHbIN HHTETpa ®O | YOMH
38 | ®opmyna Herorona-JleiOHuta. CP YOH3
39 | ®opmyna Helorona-Jleitbuuna. NPK | YOMH
40 | CpoiicTBa OIpeCICHHBIX HHTETPAJIOB. 0l0) YOH3
41 | CgoiicTBa onpeieIeHHbIX HHTETPAJIOB. ®O | YOVK
42 | PaBHOCWIBHBIC IPe0OPa30BaHNs YpaBHEHHH. NP/ | YOH3
43 | PaBHOCWIBHBIE IPe0OPa30BaHMs HEPABEHCTB dO | YOVP
44 | [lonsiTe ypaBHEHHUsI- CIEJICTBUS CP YOH3
45 | Bo3BeneHue ypaBHEHHsI B YETHYIO CTETEHb. dO | YOMH
46 | [MoTeHnmpoBaHNe YpaBHCHUH. CP YOVYP
47 [TpuMeHeHNnEe HECKOIBKUX MPpeoOpa3oBaHuil MPUBOISIIUX K 0J0) VOH3
YPaBHEHHIO CJICJICTBHIO
48 OcHoBHbIE IOHATUS. Pagnocunvnocms ypasnenuii u CP VOVYP
HepaseHcme cucmemam
49 | PemeHne ypaBHEHHH C IOMOMIBIO CHCTEM ®O | YOH3
50 | Pemienue ypaBHEHUH ¢ OMOIIBIO CUCTEM NP | YOYP
51 | PemeHue HepaBeHCTB C MOMOUIbIO CUCTEM. ®0O | YOMH
52 | PemieHue HepaBEHCTB C MOMOIIBIO CUCTEM. CP YOH3
53 OcHOBHbIE IOHATUS. Pagnocuibnocms ypasrnenuil Ha (O[0) VOVYP
MHOICECMEAX
54 | Bo3BeneHne ypaBHEHHUS B YETHYIO CTEIICHb. NPl | YOH3
55 | Bo3BeneHne ypaBHEHHUS B YETHYIO CTETICHb. CP YOH3
56 Kountpoabsnas padora Ne 3 mo teme:«YpaBHeHust — VPK
caeacTBHA.PABHOCHIBHOCTh YPABHEHHI HA MHOKeCTBAX».
57 | AHanu3 KOHTPOJIbHOU paboThl. OCHOBHBIE MOHSITHSI. NP/l | YOVYP




58 | Bo3Benenue HEpaBEHCTB B YETHYIO CTCTICHbD. YOMH

59 | YpaBHEHUS C MOYISIMHU. DO YOH3

60 | HepaBeHcTBa ¢ MOTYISIMU. CP YOH3

61 | Meron MHTEpBAIOB Il HEMPEPHIBHBIX (DYHKITUH. T YOH3

62 | PaBHOCHIBHOCTH CUCTEM. CP YOVP

63 CucremMa-cinenctsue. PaBHOCHIBHOCTE CUCTEM. DO YOMH
KonTpoabsHasi padora Ne 4 no treme: «PaBHOCHJIBLHOCTH

64 | ypaBHeHHMii U HepaBeHCTB cucreMaM. CHCTeMBI YPK
YPaBHeHMIi ¢ HeCKOJIbKHMH HEN3BECTHBIMM.

HUrorosoe nmosropenue. [loaroroska k EI'J

65 HaI/Ifioanee Y HauMEHbIIIee 3HaYCHHs QyHKIIUU. YETHBIE 1 NP VOVYP
Heu€THBIE (PYHKITHH

66 HaI/Ifioanee Y HauMEHbIIIee 3HaYCHHs QyHKIIUU. YETHBIE 1 (O[0) VOMH
Heu€THBIE (PYHKITHH

67 | CrenenHas GyHKIHS C LENBIM MOKa3aTelleM ®O | yOovP

68 | CoiicTBa KOpHS N-ii CTENICHH NP | YOMH

69 [IpeoOpazoBanue BeIpaKEHUM, COIEpKAIIUX CTEIIEHU 0[] VOVP
C pallMOHAJILHBIM MOKa3aTeaeM

70 | UppanuoHanbHble ypaBHEHUS CP YOVP

71 | CoiicTBa u rpaduk QyHKIMA y = sin X © y = COS X T YOMH

72 | Pemenue tectoB EI'D 6a30Bblif ypOBEHb. CP YOVP

73 | ®opMyIIbl CIOKEHMSI, IPUBEACHUS O | YOMH

74 | Pemenue tectoB EI'D 0a30BblIil YpOBEHB. CP YOVP

75 | YpaBuenwue C0S X = b, sinx =b. Ipoekr CP YOVYP

76 | Pemenue TectoB EI'D 6a30BbIi ypOBEHB. T YOVP

77 | PemnieHune npocTeimmx TPUroHOMETPUYECKUX HEPABEHCTB O | yOMH

78 | Pemenue TectoB EI'D 0a30BbIil ypOBEHb. T YOVP

79 | UToroBasi KOHTpoJbHasi paboTta Ne 5 T YPK

80 | Pemenue TectoB EI'D 6a30BbIil ypOBEHbD. CP,T | YOVP

81 | IlokazarenpHble. JlorapupmMuueckue ypaBHEHUs NP | YOMH

82 | IlpaBuia HaxXOXIEHUS TIEPBOOOPA3HOM. CP YOVP

Coxpainenusi, HCIOJIb3yeMble B POrpaMmme

DO — (poHTaTBHBIN OMpOC. [TP— npoBepounas pabora.

WNPJ] — unnuBuayanbHast paboTa y JOCKH. M/JI — maTeMaTU4YeCKUN JUKTAHT.

NPK — unauBuayanbHas paboTa 1o KapTodKam. T — TectoBas pabora.
CP— camocTosiTenbHas padoTa.

YOVYP — ypok oTpaboTKu yMeHUH U pedaexcun

YOH3 — ypok OTKpBITHSI HOBBIX 3HaHUI

YOMH - ypok 00111eMeTo10JI0THYECKON HallpaBIEeHHOCTH
YPK — ypok pa3BuUBarIero KOHTPOJIst

YueOHO-MEeTOANYECKHE CPEICTBA 00VICHUSA
OcHoBHas JuTepaTypa:

1. Anrebpa u Hauana MareMaTu4eckoro aHanmmza. 10 kiacc :y4ed.isio01meoopazoBat. yupeKICHHA:
6a3oBbrit 1 ipoduit. yposuu/[C. M. Hukonbsckuit, M. K. Tloranos, H. H. Pemeraukos, A. B. [lleBkuH].-
11-e uzg. - M.: [IpocBemenue, 2012 . —430 c. : uin. — (MI'Y — mikoue).

2. Anrebpa u Havyajila MaTeMaTHIECKOTO




ananmu3a. 11 kmace :yueb.uiso0ieobpa3oBar. yupexxaeHuii: 6a30Bblil u mpodui. yposau/[C. M.
Hukonbsckuit, M. K. Iloranos, H. H. Pemeraukos, A. B. llleBkun].-10-e uzn. - M.: IIpocsemnienue, 2011
.—464 c. : un. — (MI'Y — mikose).

3. Maremaruka: anreOpa v Hauaja MaTeMaTUYECKOro aHajan3a, reomeTpus. Anredpa 1 Havana
MaTeMaTuueckoro ananusa. 11 kmacc: yae0. s 00pa3030Bar. opraHu3aimii: 0a30BbIA U yTITyOll.
ypoBaH /[C. M. Huxonbckuii, M. K. IToranos, H. H. Pemernukos, A. B. llleBkus].- M.: [IpocBemienue,
2014 . — 464 c. : un. — (MI'Y — mkoie).

JdonoHUTEIbHASI YUeOHAsl JIUTEpATypa:
1. I'mazkoB, FO.A. Tectb o anredpe u Havanam ananuza: 10 knacc: k yueOnuky A.H. Koamoroposa,
A.M. Abpamosa, FO.I1.lyaaunbeiaa u 1p.; nox pea. A.H. KonmoropoBa «Anredpa u Hadana aHanusa.
10-11 xmaccer» / FO.A. I'mazkos, UK. Bapmasckuii, M.S. ['anamBunm. —M. : U3naTenscTBO
«Ox3amen», 2017. — 109, [3]c. (Cepus «Y4eOHO-METOINICSCKHIA KOMITJICKT))
2. EI'D —2013. MaremaTuka: THIIOBBIC SK3aMeHallMOHHbIe BapraHThl: 30 BapuaHToB /moj pen. A.JL.
CemenoBa, 11.B. fmenko. — M.: M3narensctBo «HamuonansHoe oOpa3oBanue», 2012. — 192¢. — (EI'D —
2018.®UIIN — mikoure).
EI'D. MaTemaruka: THIIOBBIC SK3aMEHAIIMOHHBIC BapuaHThl: 36 BapuanToB/ oj pen. M.B. Smenko. —
M.: U3narensctBO «Hapoanoe o6pazoBanuey, 2015. — 272 c.
3. EI'D. Marematuka. [IpodhniibHbI ypOBEHB: THIIOBBIC YK3aMEHAIIMOHHBIE BapUaHTHI: 36 BApHaHTOB/
nox pexa. M.B. SAmenko. — M.: U3gatensctBo «HapomHnoe oOpa3zoBanuey, 2017. — 272 c.
4. EI'D. MaremaTuka. ba3oBbIil ypoBEHB: TUIIOBBIE 3K3aMEHAIIMOHHEIC BapuaHThI: 30 BapHaHTOB/ IO
pen. N.B. fAmenko. — M.: U3narensctBo «HapoaHnoe o6pazoBanuey, 2018. — 192 c.

HNHTEpHET pecypchl.

peuryer3.p¢ -Cuctema AUCTaHIIMOHHOW OATroToBKU K EI'D no matematuke Imutpus ['ymuna «PEITY
EI'O»

alexlarin.net - IToaroroeka k EI'D o matematuke.Caiit Jlapuna A.A.
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege - ®enepanabHasi ciry:k06a mo Haa3opy B
cepe oOpazoBanus u Hayku PI'BHY OUIIN.

http://belclass.net/ - Cereoii kiacc beaoropbsi.

http://urokimatematiki.ru/ - mpe3enTamumn, BUIeOypoOKH H TECTHI 0 MATEMATHKE

http://www.prosv.ru - caiit usaarenbcrsa «I[Ipocsemierue» (pyopuka «MaTeMaTHKa»)
http:/www.drofa.ru -caiit usnarensctsa JIpocda (pyoprika
«Matemarukay)http://www.center.fio.ru/som - MeToauuecKiue peKOMEHAANNN YIUTETIO-TTPEIMETHUKY
(IpezcTaBIIeHBI BCE IIKOJIBHBIE TPEAMETHI). MaTepHabl Ui CAaMOCTOSATENFHON pa3padoTKH
npoUIbHBIX MPOO M aKTUBU3ALIMU IIpoliecca 00yUyeHus B cTapiuel mkose MHTepHeT pecypcesl:
http://www.prosv.ru - caiit uzgarensctsa «IIpocBeienne» (pyopuka «MaremaTHKa)
http:/www.drofa.ru -caiir usgarenscrsa JIpoda (pyoprka «MatemaTnka)
http://www.center.fio.ru/som - Metoguueckue peKOMEHIAINN YIUTETIO-TIPEAMETHHUKY (TIPEICTaBIICHBI
BCE IIKOJIbHBIE MTpeIMeThI). MaTepHalibl JI1sl CaMOCTOSITETbHOM pa3paboTKu NpOGUIBHBIX TPOO U
aKTHBH3AIMH TIpollecca O0Y4EHHsI B CTaplIe IIKOJIE.

http://geometry2006.narod.ru— aBropckwuii caiit B.A.CMupHOBa, I/le MOXKHO HalTH paboyne TeTpaan
TI0 BBINIOJTHEHHIO 3a7anuii 4 u 9 IHTepHeT pecypces:

http://Wwww.prosv.ru — caiit u3aarenbcrBa «IIpocsenierue» (pyoprka «MaTeMaTHKa).
http:/www.drofa.ru—caiit u3natenscra [poda (pyopruka «MaremaTuka).
http://www.center.fio.ru/som — merouuecKie peKOMEHIAIIMH YIUTEITIO-TIPEIMETHUKY (TIPEICTABICHBI
BCE MIKOJIbHBIE TPEIMETHI). MaTepualtsl JAJIsl CAaMOCTOSTEIBHOM pa3pabOTKU MPOQHIBHBIX P00 1
aKTHBH3AI[MH TIpoOIlecca O0YUEHHs B CTapIIeH IIKOJIE.

ObopynoBanue
1. KommnbroTep.
2. MynbTUMEIUanpoeKTop.
3. Dkpan ( HaBeCHOM).
4. KoMImIeKT 4epTEXHBIX MHCTPYMEHTOB (KJIACCHBIX U pa3aTOYHBIX): IMHEIKa, TPAaHCTIOPTHD,

yrosbHUK (30°, 60”), yronpHuk (45°, 45°), uupkynb
5. Habop reomerpudeckux ¢puryp (IeMOHCTPAIMOHHBIN U pa31aTOYHBIN )


http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://belclass.net/
http://urokimatematiki.ru/
http://www.ege.edu.ru/
http://www.center.fio.ru/som
http://www.ege.edu.ru/
http://www.center.fio.ru/som
http://geometry2006.narod.ru/
http://www.ege.edu.ru/
http://www.center.fio.ru/som

6. HaGop reomerpuueckux Tei (IEMOHCTPAIIMOHHBINA U Pa3aaTOYHBIH )
7. 1laGnonbl Tpad@UKOB AIEMEHTAPHBIX (YHKITUH.

8. TloprpeTsl BeLIAIOIINXCS ACATEICH B 00JaCTH MAaTEMaTHKH
9. Tabnuupl mo reoMeTpuu U 1o anredpe s 7-11 kmaccos.

Ne i/t

HaumeHnoBanue 00bEKTOB U CPEACTB MaTEPUATIBLHO- [Tpumeuanue
TEXHUYECKOTO 00eCIIeUeHus
NIUIIOCTPALINN
// TINTTAKATBI
1 KomruiekTst Tabmuir;: Cnyxar st
obecrieyeHus
KommiekTs! Tabmmi: HarJIsJHOCTHU pU
Tabauysl no mamemamuxe 013 5-6 K1accos: M3Y4YCHUU MaTepuana,
JenmuMocTh HaTypanbHBIX uncen. [IpocTeie urcna ot 2 | 00001meHus u
10 997. 3agaun Ha npoueHThl. Jnuna. [lnomank. MOBTOPEHHSI.
O0bem. [Tnomanyu Iockux Guryp. MoryT ObITh
Tabauywvl no aneeope oasa 7-11 kraccos: I'paduku HCITOJIb30BaHbI TIPH
¢yHK1M cunyc u Kocunyc. CBOMCTBa CHHYCA, IIOATOTOBKE
2 KOCHHYCa, TAHTEHCA U KOTaHTeHCa. WJUTIOCTPUPOBAHHOTO
Tpuronomerpuyeckue GyHKIMHU CUHYC, KOCUHYC, MaTepuaia K J10KjIaay
TaHTeHc, KoTanreHc. OCHOBHbIE TPUTOHOMETPUYECKHE | Uiu pedepaty
TOKJIECTBA.
[TpaBuina BeuuciIeHHs MPOU3BOAHBIX. [Ipon3BoaHas
cnoxHou (yHKIMU. [Ipon3BoaHas
TPUTOHOMETPUUECKON (YHKITHH.
['paduxu GyHKIMI CHHYC ¥ KOCHHYC.
[TpeobpazoBanus ATHX rpaduKOB.
®opmyiibl cioxeHus. PopMyibl CyMMBI U pa3HOCTH
CHUHYCOB (KOCHHYCOB).
OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.
CaoiicTBa NepuOIMYHOCTH (HYHKIUH.
Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.
CrenenHas GyHKLHUS U €€ IPOU3BOIHAS.
[TokxazarenbHbIE ypaBHEHUS! M1 HEPABEHCTBA.
Jlorapugmuueckas GyHKIUS.
[TokazatenpHast GyHKIMSL.
3 Habopsr Caiyxar ans
Crepeomerpuueckux GUryp, miIaHUMETPUYECKUX obecrieyeHus
4 dburyp HaIJISIIHOCTH ITPU

Habopsr

HU3YUCHUU MaTCpUualia

KHUT'OIIEYATHASA NPOAYKIUA

5 [TpenmeTHas MUHUS y4eOHUKOB 11O TEOMETPUU U 110 Oxa3bIBaloT MOMOIIH B
anrebpe BBITIOJTHCHUH

CaMOCTOSITEIIbHOMN
paboThI 1O NMPEAMETY

CPEACTBA UKT

6 KOMIIBIOTED Hcnonpiyercs
yUUTEIeM

7 DIIEKTPOHHBIE TOCOOUS. Ucnons3yercs B

HuTepakTHBHOE TOCOOHE ¢ KOMIUIEKTOM TaOIIHIT
"AJI'EBPA 7-9 KJIACC"

HHuTepakTHBHOE TOCOOHE ¢ KOMIUIEKTOM TaOIIHI]
"HEPABEHCTBA. PEHIEHUE HEPABEHCTB"
[Tpaktukym. BeposiTHOCTB M cTatucTHKA. 5-9
Marematuka. YueOHoe 37eKTpoHHOE n3aaHue. HoBbie
BO3MOXKHOCTH JIJIsl YCBOCHHS Kypca MaTeMaTHKH

COOTBCTCTBHUHU C
IIJIaHUPOBAHUEM




WHTepakTuBHAs MaTeMaTUKa
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HNHuTtepakTuBHOE yueOHOe mocodue. Harmsnas
maremaTuka. ['papuku ¢pynkuuit. OO0
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Kpumepuu oyenueanusa KOHmMpOaIbHBIX U CAMOCHOAMENbHBIX PAOOM 00yUaruuxcs
Ommemka «5» CTaBUTCS, €CIIU:
* paloTa BBINOJIHEHA MOJIHOCTHIO;
* B JIOTUYECKUX PACCYXKICHUSX M 0OOCHOBAHUH PEIICHUS HET MPOOETIOB U OIHOOK;
* B pEIICHHUU HET MAaTeMaTUYECKUX OMMOOK (BO3MOXHA OJHA HETOUYHOCTb, OMKCKA, KOTOpast
HE SIBJIACTCS CIIEACTBUEM HE3HAHUS WM HEMOHUMAHUS yueOHOTO MaTepHaia).
Ommemka «4» CTaBUTCS B CIEAYIOIIUX CIIyYasx:
* paboTa BBINOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHUS 1IArOB PEIICHUSI HEAOCTATOYHBI (eCITu
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SBJSUIOCH CIIEUAIbHBIM O0BEKTOM IMPOBEPKH);
*  JIOMYIICHBI OJJHA OLINOKA WK €CTh JIBa — TPU HEIOUETA B BBIKJIAJIKAX, PUCYHKAX, YEPTEKAX
uiu rpadukax (eciau 3TH BUABI pabOT HE SBISTUCH CIEIUATIBLHBIM 0O0BEKTOM ITPOBEPKH ).
Ommemka «3» CTaBUTCS, €CIIU:
*  JomyImieHo 6osee 0JHOM OMIMOKHU UK O0siee IBYX — TPEX HEJOUYETOB B BBIKIIAIKAX,

YCPTCIKAX UIIN rpa(bHKax, HO O6y‘~I&IOIJ.[HfICH 06J1a1[aeT 00s13aTeNbHBIMU YMCHUSMU 110 HpOBepHCMOﬁ
TEME.

Ommemka «2» CTaBUTCS, €CIU:
*  JIONYLIEHbI CYIECTBEHHbIE OIMOKH, TOKa3aBIlne, YTO 00yJaromuiics He o0nagaer
00s13aTeIbHBIMA YMEHUSIMM T10 JAHHOM TeMe B MOJTHOU Mepe.
Kpumepuu ouyenusanua mecmosvix pabom odyuarouuxcs
Ommemka «5» craButcs, ecnu BoinosHeHo 91-100% paboThl.
Ommemxa «4» cTaBUTCS, €CIU BBINTOJIHEHO 75-90% paboTHI.
Ommemka «3» CTaBUTCS, €ciu BbIoHEHO 50-74% paloThl.
Ommemkxka «2» ctaBuTcs, eciau BoiosHEHO 20-49% paboThI.
Kpumepuu ouyenueanusa ycmuoix omeemos ooyuaoujuxcs
Ommemka «5» CTaBUTCS, €CIIA YYCHUK:
* TIOJIHO PACKPBUI COJIepKaHnEe MaTepuana B 00beMe, IPeayCMOTPEHHOM IIPOrpaMMOi U
yu4eOHUKOM;
*  M3JIOXKWI MaTepuai rpaMOTHBIM SI3bIKOM, TOYHO UCIIOJIb3Ys] MAaTEMAaTUYECKYIO
TEPMHHOJIOTHIO U CHMBOJIMKY, B ONIPEAEIEHHON JIOTHYECKON NIOCIIEN0BATENbHOCTH;
*  PaBUJIIHHO BBITOJHUI PUCYHKH, YEPTEXKHU, TPaQUKH, COMMYTCTBYIOIIUE OTBETY;
* II0Ka3aJl yMEHNE WLTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU ITPUMEPAMU, IPUMEHSATD €€ B
HOBOH CHUTYaIluH MPH BHIIOJIHEHUH NTPAKTHUECKOTO 3a[aHHUS;
* MPOJEMOHCTPUPOBAJ 3HAHHE TEOPUU PAHEE U3YUYEHHBIX COIYTCTBYIOLIUX TEM,
c(OPMHPOBAHHOCTh M YCTOMYUBOCTB MCIIOJIb3YEMbIX IIPU OTBETE YMEHUN M HABBIKOB;
*  OTBEYaJl CAMOCTOSITENHHO, 0€3 HaBOIAIINX BOIPOCOB YUUTEIIS,;
*  BO3MOXHBI OJIHAa — IB€ HETOYHOCTH IPU OCBELIEHUE BTOPOCTENEHHBIX BOIIPOCOB WU B
BBIKJIaJIKaX, KOTOPbIE YYEHHK JIETKO UCIIPABUJI ITOCIIE 3aMEeUaHMsl YUUTes.
Ommemka «4» CTaBUTCs, €CIIA OTBET YAOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY «5», HO IIPH
ATOM UMEET OAMH U3 HEJJOCTATKOB!

* B M3JIOXKCHHHU JIOMYIIEHBI HEOOIIITNE MPOOENbl, HE NCKA3UBIIEe MATEMATHUECKOE
COJIepKaHUE OTBETA;
*  JIONYIICHBI OJWH — JIBA HEJ0UETa TP OCBEIICHUH OCHOBHOTO COJICpKaHUsI OTBETA,
WCITPaBJICHHBIC ITOCTIC 3aMEUaHUs YIUTEIIS;
*  JIONyIICHBI OMMOKa Wi 00Jiee TBYX HEIOYETOB IPH OCBEIICHUH BTOPOCTEIIEHHBIX
BOIIPOCOB UJIM B BBIKJIAJIKAX, JIETKO UCIPABJICHHBIC MTOCIIE 3aMEYaHUsl YUUTEIIS.
Ommemka «3» CTaBUTCS B CICIYIOIIMNX CIIydasix:



*  HEMOJIHO PAaCKPBITO COJEpKaHUE MaTepHalia (cofepaHue U3JI0KeHo pparMeHTapHo, He
BCETJIa MOCIIeI0BATEIbHO), HO MTOKa3aHo o0Iiee MOHMMAaHUE BOIIPOCa U POIEMOHCTPUPOBAHBI
YMEHHsI, TOCTaTOYHBIE /ISl YCBOSHHMSI IPOTPaMMHOT0 MaTepuana (onpezaeneHsl « TpeboBaHusIMU K
MaTeMaTUYECKOM MOJArOTOBKE yJalllUuXCs» B HACTOSIILEN IporpaMMe 10 MaTEMaTHKE);

*  UMEJIUCH 3aTPYJHECHHUS WIN JOMYIIEHBI OIIMOKH B ONPEACICHUN MaTeMaTHYECKON
TEPMHUHOJIOTHH, YEPTEXkKaX, BbIKIAIKAX, UCIIPABICHHBIE I10CJIE HECKOJIBKUX HABOJASIIUX BOIIPOCOB
YUUTENS;

*  YYEHHUK HE CIPaBWICA C IPUMEHEHHUEM TEOPHH B HOBOM CUTYallUU MIPH BBINOJIHEHUU
MPAKTUYECKOT0 3aJJaHusl, HO BBIIOJHUI 3aJaHUsI 00s13aTEIbHOTO YPOBHSI CJIO’KHOCTH I10 JIAaHHOM TeMe;

* [pU JOCTATOYHOM 3HAHUU TEOPETHUYECKOT0 MaTepuaa BhISIBJICHA HEJJOCTaTOUHAs
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHUH U HaBBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIONIUX CIy4asx:
* HE PacKpbITO OCHOBHOE COJIepKaHUe Y4eOHOro MaTepuaa;
* oOHapyXeHO HEe3HAHHE YYCHHKOM OOoJIbIIeH Win HanboJsee BaXKHOM yacT yueOHOTOo
MaTepuania;
*  JIOMYIICHBI OIIUOKHU B ONpPEIETICHUH MOHATHI, IPH UCIIOIb30BAHUHM MaTEMaTHUYECKON
TEPMHUHOJIOTHH, B PUCYHKAX, UePTEKaX WU rpaduKax, B BHIKIAAKAX, KOTOPbIC HE
MCIIPABJIEHBI [10CJIE HECKOJIBKUX HAaBOJSALINX BOIIPOCOB YUUTEJIS.

KonTtposbHbie padoTsl 110 MaTeMaTuke s yyammxcs 10 kiacca
KonTpoJsbnas padora Ne 1 mo reme:
«/leticmeumenvuule yucna. Payuonanvnsle ypasnenus u Hepasencmea.

A-10 BAPUAHT IK-1 A-10 BAPUAHT IIK-1
1. VYmopocrtute BhlpakeHue: 1. VYmopocrtute BelpakeHue:

8a 3 4 \ 1 6a 2 3 ). 1

7 2t - . 2 2 + :

a“—b® b—-a a+b) 5a-5b a“-b® a+b b-a) 4a+4b
2X+3_ x—3 ~0 2x+4_x—4 0

2. Pemute ypaBHEHHE: x?—2x x’+2x 2. Pemmute ypaBHeHHE: X -x x'+x
3. Pemute HepaBeHCTBO: 3. Pemure HepaBeHCTBO:

_ 2 _ _ 2

(x 2)(x+2)<0 x 10x+25 (x—2)(x 4)<O x* 8x+16
a) x-3 6) x —4x-12 a) x+3 6) x —3x-10
4. a) YmpocTute BhIpakeHHE 4. a) YopocTuTe BhIpaKEHHE
1 N 1 ). n+3 1 1 )\ n-2

n-n n®+n) n’-1. n-n n’+n) n’-1.
0) Haiimute ero 3HaueHwe npu N = - 1. 6) Haiimute ero 3Hauenue npu N = - 1.
5. JlokaxuTe CrpaBeNIMBOCTh HEPABEHCTBA: 5. Jloxaxute CripaBeJTMBOCTh HEPABCHCTBA:

a) x?+y?—2x+4y+5>0 a) x?+y* —4x+2y+5>0

1
x2+2x+2—20 x2—2x+2—_
6) xX°+2x+2 6) x°=2x+2
Ne2

A-10 BAPUAHT | K-2 A-10 BAPUAHT Il K-2
1. BCPHO JI1 PaBCHCTBO. a) W =2 1. BepHo 1u paBeHCTBO: a) §/3_6 =3 0)

piCF =3 Car=a o5, | Ua-d
2. OCBOGOI[I/ITGCI: OT UPPALUOHATBHOCTH B 5) 8= 5)6 -5 D e/(- 6)6 _—

3HAMEHATeJIE:
3 6 3 2. OcB0OOOIUTECH OT UPPAIMOHATHLHOCTH B

— 3HaMEHaTee:
a) %6) %+1B) ?{/E-F?{/Z-Fl




3. Bemuucaure: a) 43122 +2.312.313+313°

0)

3/1987° —3-1987% -987 +3-1987 - 9872 —987°
4. VYrupocTuTte BbIpaKEHHE:

Wa - 4)a +4b )2 +b)
/27 481+

5. Brruucnure:

~4/25-4/9

2
J5-4/3
V¥ xx

5 12 6
a) 3{/56) 3{/5—13) 3/25 -3/5 +1

3. Bruncaute: a) 4/8002 —2-800-175+175°
5) 789° +3.7897 - 211+3.789- 211" +211°

4. YupocTture BbIpaKeHHE:

(el )

5. Beruucnure:

3125 4625 + % 436 +4/4

6. HaiinuTe 3HaueHHE BBIpA)KEHUS npu
x=34
4 3
6. HailiguTe 3HaueHNE BRIPAKCHHS il npu
x=327*
Ne3,
A-10 BAPUAHT IIK-3 A-10 BAPUAHT IK-3

1. Haiigute 3HaueHUE BBIPAKEHUS

1 1)\2 2
o )
npu 4)

1 s

22.44

2 2

3.93
Berunciure: 9° 3
3. Toctpoiite rpaduk GyHKIUU U IEPEUUCTUTE

N

cBoifcTBa 3To# yHKIHH: a) ¥ T 3 0)

)

4. VYupocTuTte BhIpaKeHUE

1. Haiiaute 3HaYeHUE BBIPAKEHUS

1 1) 1 2
5 3 5
npu 3) .

1 3

32.94

2 2

3.43
Beruucure: 2° -4
3. TocrpoiiTe rpaduk GyHKIHUU U IEPEUUCTUTE

no

cBoifcTBa Toi yHKIHH: 2) ¥ T 2’ 0)

)

4. Yupocture BbIpaKeHHE

3 3 y2-x?2 2 2 x2—-y?
F R T U R T U N
x4+y4 x4_y4 4x4y2 x4_y4 x4+y4 Gx"’yz
5. Ympocture BblpaxKeHHE 5. Ympocture BblpaxkeHHe
3 3
1 1) 4 I 4
xt-x*4| +2 x3+x3| =2
X X
11y 11y
xt+x 4| =2 x3-x3| +2
1 HaJUTE €T0 1 HaJIUTE €T0
65 3HaueHue npu x = 0,9919.
81 6. BpraucnuTe npenen mociaenoBaTeIbHOCTH:
3HAYCHUE TIPH : _ 5n3n?—4 _ 3n? 44
6. BwruuciuTe npenet mocie0BaTeIbHOCTH: a) lim,,_, 4 I tiiniel 0) lim,_, omZil
a) lim 4n3-5n2-4 6) lim n3-2n2+4
no+® 5n3412n2+13 not® p2i11n
Ne4.
| A-10 BAPHUAHT IK -5 | A-10 BAPUAHT IIK-5




1. Brruucnure:

cosf—\/isinz+\/§tg z
6) 6 4 3
2. YHOpocTuTe BBIpaXKECHHUE:

(1—cosa)(@+cosa)
a) sina eciu
6) sin(2z + ) + cos(r + &) + sin(—a) + cos(—a)

3.

azm,ne’

Beruucnure:
2) (sina +cosa)® — 2sin cx cos «

5) tga +clga sinacosa =0,4

, €CIH
Haiinure Bce yribl Takue , 1JIs KaxJ10ro U3
KOTOPBIX BBINOJIHSETCS PABEHCTBO :

_ 2

sina = V3 cosa
a) 0)
p) 9 =\/§r) ctga =-1
5. Bprumcnure:

2) tg°a +cty *a tga +ctga =3

CcClIIn
3sinag —4cosa

6) 5sina+6c0sar  eepy 9 =-3

a) J3sin 600 + COS 600 sin 30O +tg45O ctngSo + cthOO

1. Beruucnure:

0 0
2) J2sin45

0

—c0s30 " sin60 +ctg45otgl350—tgoO

sin£+\/§cos£—\/§ctg z
6) 3 4 6
2. YupocTtute BhIpaKEHHE:
(@-sina)@+sina) a¢£+7zn,nez
a) Cosa eciu
6) sin(r + a) + cos(27 + a) — sin(—a) — cos(—«)

3.

Beruucnure:
2) (sina —cosa)® + 2sin cxcos o

5) tga +clga sinacosa =0,2

, €CITH

4. Haiigure BCe YIibl TAKUE , JJIs KaXKI0T0O U3
KOTOPBIX BBIIIOJIHAETCS PABEHCTBO :
. 2 1
S|noc=—£ cosa =—
a) 0)
p) 9 =—\/§F) cger =1
5. Brruuciure:
2 2 _
2) tga+clyg’a ooy Wa—Clga= 3

6sina +5cosa
6) 4sina-3cosar eepy 9 =3

Sin(ﬂ—a)cos(Z—aj

tg (7r+a)ctg [ e
0)

—
2. Breruucnure:
sin2004° c0s1974° —sin1974° cos 2004°

.2
sin® a +

7n
J a+x—,nel’l
, 2

T
—<oa<rn

3. M3BectHO, 4TO u 2
Brrauciure: a) 0S¢ g)sin2a  p) 00s2a
4. Tlocrpoiite rpaduk GyHKINU:

y =008 7XC0S 6X +Sin7xsin6x

sina =0,8

5. Borumciure: 08 5° —2sin25" sin 20°

1
cos 44° cos16° — cos59° cos 31° = =
4

6. Bemauciure:

2 arctg+/3 3
arcsin 7 —arccos 0+ —\/§ arctg it
arcctg —— arcsin 0 —arccos 2 —— 3
6. Berunciure: 3 6. BriumcIuTe: arcctg V3
NesS.
A-10 BAPUAHT IK-6 A-10 BAPUAHT IIK-6
1. Vmpocrtute BhlpaskeHue: 1. Vmpocrtute BoIpakeHue:
2) cos(a +ﬂ)+ 2sinasin g .ecm @ -p=x a) sin(a —ﬂ)+ ZSin,BCOSa, eoqu @FB=7

sm(gm)cos(ﬂ_a)

3
ctg(;r—a)tg[”—aj o - @,n c7
6) 2 ), 72

2. Beruucimre:
cos 2005° cos1960° +sin1960° sin 2005°

2
Cos o+

T
—<a<7zw

3. UssectHo, uro 05 =-06y 2
Beruncnure: a)SiN@  §)Sin2a ) cos2a
4. Tlocrpoiite rpaduk QyHKIUH:

y =Ssin7xc0s6x —sin6xcos 7x

5. BuIuuciuTe: sin10° + 2sin 25° cos 35°

sin51° cos 39° —sin 21° cos 9°
6. Brruucnure:

NG

Ne6.

|A-10 BAPUAHT IK -7

|A-10 BAPUAHT IIK -7




Pewmnre ypaBHeHue: Pemure ypaBHeHue:
sinx = 2 COS X = 2
1. a) cosx=-1 g) 2 ) otgr = —/3 1. a)sinx=-1 @) 2 ) tgr = —/3
2. a) sin x+sinx—2=0 2. a) c0s2 x—00SX—2=0
0) 3sin% x—cos x +1=0 0) 3c0s2 x—2sinx+2=0
3. a) sinx—cosx=0 3. a) sinx+cosx =0
0) 3sin2x+2\/§sinxcosx+ooszx:0 0) 3sin2x—2x/§sinxcosx+coszx:0
cos L sin L

. X == X =

4, a)sinx=-05 g 3 p)ler=-3 4. a) 0sx=-05  g) 4 p)te=2
. 2 .

5. a) sinx+cosx =1 6) 20052x+sin4x:1 5. a) sinx—cosx =1 0) 2c0s” x—sin4x =1
PenmTe HepaBeHCTBO: Pemmre HepaBeHCTBO:
6. a) SINX<05 Gy cosx>05 5y tGr<-3 6. a) SiNX>05 @) cosx<05 p) tgr=-3

KonTpoabHblie padoTs! pi1s yuyammxes 11 kiaacca
K-1
Bapuanm |
6. Haﬁnmef () u f (XO)CCJII/II

ous 5 _ f (X) = xsin x, xO:z
f(x) =3x"-12x" +6x+2, x, =1 6) 2

2x+1
02773 6 T00=5% ) 10=5" | 100=v2x—1,

a)

7. Haiinure F'(x) , €CITH: a)
V4

f (X) =tg4x =Ty

8. Bbruncnure 3HaueHUE MPOU3BOAHON PyHKIMM ' B TOUYKE

— 3 _ B2 -
9. HaiinuTe BCe 3HAUEHHS X, MPH KAKIOM U3 KOTOPBIX TIPOU3BoaHAs GyHKIHH » ~ % 6x" +9x-11

paBHa HYIIIO.
6
, F(X) = o 4 3
10. Haiigute f (X) , €CITH: a) ?{/; 6) f (X) = In(3+2x) B) f(x)= Wl +2x+3

11. Touka nBUKETCS IO MPSIMOM. 3aBUCUMOCTD €€ KOOPJIMHATHI X OT BpeMeHu t 3agana ¢popmMynoun
— 2 v
x=13+10t -5t° Haiinnre MomeHT BpemeHH t, korja TOYka OCTAaHOBUTCSI.

In+/cos x _

12. HaiimuTe mpou3BOAHYIO (DYHKITHIO f(x)=

Bapuanm ||
1. Haﬁnmef (X) " f (Xo)ecm/l:

T
2) f(x) =—6x* +5x° +3x% +3, x, =1 6) f (x) = xcos X, Xo=%

2X-3

' f(x)=—— 3 3
2. Haiigure F(x) , ECITH: a) x+1 @) f(x)= X B) f(x) =logs x r) f(x)=vax-2
T
Xy =—
3. Broruncnure 3HaueHNe MPOU3BOAHON PyHKIHH F(x) =clg3x, B TOUYKE P2 .

_ .3 2_Q._
4. Haiiaure Bce 3HAYEHMS X, IPU KAKIOM U3 KOTOPBIX Npou3BoaHas GyHkmuu ¥~ * +3x" —9x—13

paBHa HYIIIO.
3
, f(x)=———63/x* . -
5. Haiigure F(x) , €CITH: Q) Ux 0) f(x)=e" B) f(x) =xVx* -3x+4




6. Touka IBHXKETCs MO NPSAMOM. 3aBUCUMOCTh €€ KOOPIMHATHI X OT BpeMeHH t 3a1ana Gpopmynoit

J— 2 (v
x=17+24t - 41" Haitgure MOMeHT BpeMeHH t, Korja TOuka OCTaHOBUTCS.

. f(x) =™
7. Haiinure nponu3BOAHYIO (GYHKIIUIO
K-2
Bapuanm |

5.3 2 .
FO)=2x"+3x" -1 ajinure: a) mpoMeskyTKH BO3pACTAHUA H YOLIBAHUS;

[-12]

1. Jlana QyHKIuSA
0) HanOoJbIlIee M HAUMEHbIIEe 3HAaYeHUS (PYHKIIUU HA OTPE3KE

_ 3,42
2. HamuimmTe ypaBHEHHE KacaTeNbHOM K rpaduky dyHkmun | ) =¥ +3x" =2x+2

a0cumccon xg = 1.

B TOYKEC C

= 3 —_ ~ ..
Hcenenyiire dyaxmmio | ) =*" =3 4 nocrpoiite eé rpadux.

LII/IC.]'IO 72 HpeI[CTaBBTe B BUJIC CYMMI)I TpCX IIOJIOKUTCJIBHBIX YHCCI TakK, IITO6I>I JABa U3 HUX 6BIJ'II/I
paBHBI MEXKIY COOOH, a CyMMa KBaIpaTOB 3TUX TPEX YUCell Oblila HANOOIbIIEH.
x2 —3x% +2x+10

sw

5. Hanumure ypaBHeHHe KacaTeabHOU K IpaguKy QyHKIUU )=

—-x+5
.42 _ o
6. Jana QyHkims f(x)=v-x"+6x-5 Haiinure:

a) 00sacTh onpenecHusl QyHKIUKA,  0) MPOMEKYTKH BO3pACTaHUS M YOBIBAHUS;

, MapaJyIeTIbHOU
npamoit ¥~

B) HanOOJIbIIIeE M HAUMEHBIIICE 3HAUCHUS (YHKIIMH Ha OTPE3KE [25]
Bapuanm 11

_ .3 a2 .
1. Jana QyHKIUSA FO)=x"=3x" +1 Haiigure: a) npomMexXyTKu BOo3pacTaHusi U yObIBaHUS,
0) Hau0OoJblllee U HaMEHblIee 3HaYeHUs (PYHKIIMU Ha OTpe3Ke - 2;1].

_ 3 a2
2. HamuImTe ypaBHEeHNe KacaTeNbHOM K rpaduky dymkmun | ) =% —3x" +2x+4

abcrccoi xg = 1.

B TOYKC C

_ A 2 . .
Hcenenyiire dymxmmio | =% =2 4 nocrpoiire eé rpaduk.

Yucno 78 npeacTaBbTe B BUJIE CYMMBI TPEX MOJIOKHUTEIIBHBIX YUCEIT TaK, YTOOBI JIBa U3 HUX ObUIH
MPOMOPLUUOHANIEHEI yuciaM | 1 3, a IpOu3BeIeHUE ITUX TPEX YUCEI OBLIIO0 HAUOOIBIINM.
f(X)=x+3x2+x+7

B w

5. Hanwumure ypaBHeHHe KacaTeabHOU K rpaduky GyHKINN , lTApaJuIeIbHON
npsvoit 7= 2L,
N _ .

6. Jana QyHKims FO)=v=x"+8x-T7 Haiinure:
a) o0nacTh onpeneneHus GyHKIIY; 0) IpOMEXYTKU BO3pacCTaHUs U YObIBaHUS;
B) HanOoJIbllIee U HaMMEHbIIIee 3HaueHUs (PYHKIMH Ha OTpe3Ke [37]
K-3
Bapuanm |

1. Jloxaxwure, yto pynkuus F(x) ects mepBooOpazHas mist pynkuuu f(x), ecmu:
a) F(x)=x3—5x? +7x—11u f (x) =3x* —10x+7,xeR
6) F(x)=2x°+e" u f(x) =10x* +¢*, xR

1 . 1
f(x):—2—2$|nx,x;t0 f(x)==,x>0
2. Haiigure nepBooOpasnyto s pynkiun f(x): a) x 0) x
—4x3 _ .
3. Haiioure Ty mepBooOpasnyto F(x) musa Gynkun F(x)=4x"-8x, rpaduk KOTOPOH MPOXOAUT Uepe3

touky 4 (1;3).

2
4. BpramcnuTe miommans GUrypsl, OrpaHHYeHHOM MMM >~ X 1 = 4
dx
5 [ V3r+1dx [—
5. Haiimure: a) 6) * 1+9x
y =x? —6x+7 =—x?+4x-1
6. Beruuciure miomans GUrypsl, OrpaHMYEHHON JUHUAMA u ”

Bapuanm 11
1. Jlokaxwure, yto GyHkuus F(x) ects mepBoobpasnast mis Gpyukuuu f(x), ecou:



2) F(x)=x3+4x? —5x+7u f () =3x* +8x—5xeR

F(x)=3x* —Inxu f(x) =12x> —l,x >0
0) x :
2
f(x) =— tcosx, x # 0
2. Haiinure nepBoobpasuyro aus ¢pyaknuu f(x):  a) x
f(x) =3x? +4x

6) f(X)=3€x,xeR.

3. Haiigure Ty nepBoobpasnyro F(x) niis ynkium
touky 4 (1;5).

' rpauK KOTOPOH MPOXOIUT Yepes3

— y2 —
4. BbIUMCITHTE ILUIOMAAb QUTYPBI, OTpaHHYEHHOM MMM~ =% u V= 9

dx
v4x+5d [
5. Haiigure: a)-[ e 6)'[ 1-4x*

6. B - y=x?-4x+2  y=—x>+6x—6
. BIYUCIINTC IIJIOIIaab (l)I/Il"ypBI, OIr'paHNU4YC€HHOU JIMHUAMU u

K-4
Bapuanm |

3/.3 2 3 2
1. Pemmre ypaBHEeHUE Und - 2% +1 =32 —2x+1

(1\})62 +2 1 3x
2 X 2 X X >( j
Penmre HepaBenctso 1. (x +3 +3)6 >(x +9°-3 )5 2. \2 2

2.
3. Pemmure ypauenue V¥ 2 =X—7
4, Pemmre ypaBHEHHE logs (x+1)+logs(x—3) =1
2 —_—
5. *Pemmre ypaBHEHUE Va? +x -3 =y2e+ Vx
2sin®x 3

6. *Pemute ypaBHEeHHE 1-cosx
Bapuanm 11

3/.3 2 3/ .2
1. Pemmre ypaBHEHUE Und+ax? -2 =3x 4 4x -2

3 3
(x3+2~2x+2) >(x3+4x+2x)

2
+7 _g3x+5
2. PemuTe HEpaBEHCTBO 1. 2. 8 >8%

Pemmre ypasHerne V¥ +3=x-3
logg (x +3)+logg(x —2) =1

\/x2+2x—\/_ =\/3—\/;

Pemnre ypaBHeHUHE

5. *PemuTe ypaBHEeHHE

2sin? x 1
6. *PemmTe ypaBHeHHe 0S¥ +1
K-5
Bapuanm |
Pemmute ypaBuenue: 1. Vrx+2=x-3 2 |g(x3—5x2+GX+7)=Ig(x3—4x2+7x+1)
COSTX 1
3 (x2_6x—16 x—3=0 4 x-2 T2
Peumte HepaeHcTBo: 1. VX9 <x—7 2 *f3x—4>x
Bapuanm 11
Peumnte ypasHenne: 1. VX—3=x—4 2 |g(x3—2x2—4x—2)=Ig(x3—x2—7x—6)

cos2nx -1

3 (x—leZ—x—lZ:O 4 2x-1 2x-1

Pewmre Hepasencrpo: 1. V3¥+l<x+l 2. *Vx+4>x-2



B nanHO# nporpamme
_ MPOLIHYPOBAHO
MPOHYMEPOBAHO 44cTpanuLl.

Jupexrop




