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JJIA OCHOBHOI'O OBHIEI'O OBPA30BAHUA
(ba3oBblil ypOBEHb)

IHosicHUTEIBLHAA 3aIIMCKA
Craryc 10KyMeHTa

PaGouas nporpamma 1o anrebpe u Hayanam aHanmza it 10-11 obmeobpazoBaTenbHbBIX
KJIaCCOB pa3paboTaHa HA OCHOBE:

1.ABTOpCKOM TporpamMmbl «Anrebpa u Havdana ananu3a 10-11 ki.», aBropor FO.M.
Komsarun, M.B. TkauéBa, H.E. ®émopoa, M.WU. IllaGynmn. Ilox pemakuueir A.b.
JKnx4aeHko.

2.IIporpamMmbl 111 00II€00pA30BATENbHBIX IIKOJ, THMMHA3ul, JULEEB: COOPHUK
“ITporpammbl  0011€00pa30BATENBHBIX YUpeXACHUI: Alredpa n Havyajla MaTEMaTUYECKOTO
ananmu3a»” CoctaButenb: T.A. Bypmuctpoa, Mocksa «IIpocsemienue», 2009;

3.®enepanbHOrO KOMIIOHEHTA TOCYNApCTBEHHOTO CTaHAapTa OO0IIero oO0pa3oBaHMS,
YTBEPKJIEHHOro npukazoM MwuHoOpa3zoBanust Poccun «OO0 yTBepkaeHuu QeaepanbHOTro
KOMITOHEHTa T'OCYJIapCTBEHHBIX CTAaHJAPTOB HAa4yalbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpeanero (rmoiaHoro) odiero oopazoanus» ot 05.03.2004r.Ne1089.

PabGouass  mporpamma  KOHKpPETHU3HUPYET  COJEp)KaHUE  MPEAMETHBIX  TEM
o0pa30BaTeNbHOTO CTaHJapTa W JAaéT pachpeneieHre Yy4eOHbIX 4YacoB IO pasleiam
IPEAMETHOIO Kypca.

PaGouast mporpaMMa BBITIOJIHSET JIBE OCHOBHBIC (DYHKITHH:
Hupopmayuonno-memoouueckaa  PyHKIUS  TO3BOJSIET  BCEM  yYaCTHHUKAM
00pa30BaTEIBLHOIO IMpOIecca MOJYYUTh MPEACTaBICHUE O IMEJAX, COJCpPKAHUM, OOIIeH
cTpaTeruu OOy4YeHMs, BOCIIMTAHUS W PA3BUTHS YUaIUXCsl CPEJCTBAMHU JTAHHOTO y4eOHOTO
npeaMera.
Opzanuzayuonno-naanupyrowiana QyHKIUS TPEIyCMATPUBAET BBIJEICHHUE HTaroB
00yueHuUsl, CTPYKTypUpOBaHUE YueOHOTO MaTepurasa, OrpeaeeHue ero KOJIMYECTBEHHBIX U



Ka4CCTBCHHLIX XAPAKTCPUCTUK HA KAXKAOM M3 3TAIIOB, B TOM YHUCIIC IS COACPIKATCIbHOTO
HaITOJITHCHUA HpOMC)KYTO‘IHOﬁ aTTeCTaly y4dalinuxcs.

3ajgaum yueOHOIro npeamera

[Ipu m3yyeHun Kypca mMaTeMaTHKd Ha 0a30BOM YpOBHE MPOJOJIKAIOTCS U MOTYy4aroT
pa3BUTHE  COJEp)KATENbHbIE JHMHUM: «Anceopa», «Dynkyuu», «Ypaenenus u
Hepagencmea», «1emMeHmovl KOMOUHAMOPUKU, MeOPUU 6EPOAMHOCHEll, CINAMUCHUKY
u Jaocukuy, BBOguTCA JnwHUA «Hauana mamemamuueckozo ananusza»n. B pamkax
YKa3aHHBIX COJIEPKATENIbHBIX JIMHUW PEIIAOTCS CIECIYIOUIUE 3aa4u:

¢ CUCTEMAaTU3allMsl CBEIEHWA O YHCIaX; HW3YyYEHUE HOBBIX BHJIOB
YHUCJIOBBIX BBIPAKEHUN M (OPMYII; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB U
BBIYHMCIIUTENBHON KYJIbTYphI, pACIIMPEHUE U COBEPIICHCTBOBAHUE alreOpandyeckoro
anmnapara, c(OpMHUpPOBAaHHOIO B OCHOBHOM WIKOJIE, U €r0 NPUMEHEHUE K PELICHUIO
MaTEMaTUYECKUX U HEMAaTEMaTUYECKUX 3a/1aY;

. paclMpeHre M cucTeMaTu3alus OOLMX CBeJEeHUH O (QyHKUUSAX,
MOTNOJHEHUE KJlacca HW3y4YaeMbIX (PYHKIUH, WUTIOCTpAUUs IMIUPOTHl NPUMEHEHUS
(GyHKUMNA U151 OTIMCAHUS U U3YUYEHUS PEabHbIX 3aBUCUMOCTEN;

¢ pa3BUTHE pe/ICTaBICHUN 0 BEPOSITHOCTHO-CTATUCTHYECKUX
3aKOHOMEPHOCTSX B OKPY’KAaIOIIEM MUPE, COBEPLIEHCTBOBAHNE NHTEIUIEKTYAJIBHBIX U
peueBbIX YMEHMM myTeM oOOOramieHusi MaTeMaTHYeCKOro S3bIKa, pa3BUTHUS
JIOTUYECKOTO MBIIUICHUS;

. 3HAKOMCTBO C OCHOBHBIMH HJEIMH M METOJAMU MaTE€MaTHUYECKOIO
aHanm3a.

Hesan

UN3yyeHue mamemamuku Ha 6a3080M ypoeHe cpedHez20 (MNosIHo20) obwezo
obpa3oeaHusi HarnpaesIeHO Ha 0OCMuUXKeHue criedyrwux yesneu:

e (QopMupoBaHue NMPeACTABJIEHHUIl O MAaTEMAaTUKE KaK YHHUBEPCAIbLHOM SI3bIKE HAYKH,
CpEICTBE MOJICITUPOBAHUS SIBJICHUMN U MIPOIIECCOB, 00 UIESIX U METO/IaX MaTEeMaTUKH;

® pa3BUTHE  JIOTMYECKOTO  MBINUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
AITOPUTMHUYECKON KYJIBTYPbI, KpUTUYHOCTH MBIILICHUS HAa YPOBHE, HEOOXOAMMOM JIJIs
Oynyield mpodecCHOHaNbHON NEeATeTbHOCTH, @ TaKXKe IMOCIEAYIOMEero OO0y4deHus: B
BBICIIICH IIIKOJIE;

®  OBJIAJleHHMe MATEMATHYECKUMH 3HAHUSIMH M YMEHHUSIMH, HEOOXOAMMBIMH B
MMOBCEIHEBHOM KU3HM, JIJI1 U3yUYCHUS IIKOJbHBIX €CTECTBEHHOHAYUHBIX JUCIUIUINH HA
0a30BOM ypOBHE, ISl TOJy4YeHHs OO0pa3oBaHUsT B 00JacTAX, HE TpPeOyOImMX
YTIIyOJICHHON MaTeMaTH4eCKON MOATOTOBKH;

e  BOCINHMTAaHHE CPEJICTBAMU MATEMATUKU KYJIbTYPbl TUYHOCTH, IOHUMAaHUSI 3HAUUMOCTH
MaTeMaTUKH JJIsI HAyYHO-TEXHUYECKOrO MPOrpecca, OTHOIIEHUS K MaTEMAaTUKE KakK K
4acTH OOIIEYETOBEYECKOM KYJIbTYphl Ye€pe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUS
MaTE€MATHUKH, SBOJIIOIIUEH MATEMATUYECKUX UJICH.



JlocTmkeHHe YKa3aHHBIX IeJIed OCYUIECTBIAETCA B Tporecce (OpMUPOBAHUSA U
Pa3BUTHUSl KOMHemeHyuil: y4eOHO-TI03HABATEIbHOW, KOMMYHUKATUBHOM, pe(IIeKCUBHOM,
JMYHOCTHOTO CaMOPa3BUTHS, IEHHOCTHO-OPUEHTALIMOHHOM.

Mecto npeamera B eepajbHOM 0a3UCHOM y4eOHOM ILIaHE

CormacHo (enepaibHOMY 0a3WCHOMY y4eOHOMY IUIaHy I 0Opa30BaTEIBHBIX
yupexaenn Poccuiickoii denepannyn Ha W3ydyEeHHE MATEMATHKU Ha CTYNEHU CPEIHETO
(momHOTO) OO1IeT0 00pazoBaHus oTBoaUTCA S5 4. B Henmenmto 10 u 11 kmaccax. [Iporpamma
0a30BOr0 ypOBHS aJireOpbl M Hayajl MaTeMaTUYECKOro aHaiu3a paccuuTana Ha 207 dacos.
N3 nux mo 3 yaca B Hexemo uiau 102 ygaca B 10 kmacce (34 venenu) u 100 gacoB B 11
kiacce (33 Henenn).

[To TeMaTnyeckoMy IUIAaHUPOBAHUIO, MIpeICTaBICHHOMY B [IporpamMmmax s
0011e00pa3zoBaTeNbHbIX yupexaeHuil noj penakiuein T.A. BypmuctpoBoii, u3aMeHeHUH B
nporpaMmme mo anreope u Hadasiam aHaiau3a FO.M. Komsruna B 10 u 11 kiraccax HeT.

Conocmaenenue cooeprcanusa IPOTPaMMBbI TIO MPEAMETY C MIPUMEPHON MPOTPaMMOi
dbenepanpbHOro 0a3MCHOTO Y4eOHOTO IIaHa.

[IpumepHoe 11aHMpoBaHue y4yeOHoro marepuana B 10 kimacce Ha 0a30BOM ypOBHE
paccunTaHo Ha 85 yacoB. A pabouas nporpamma npeaycmatpuaet 105 gacos. I[loatomy B
IpOrpaMMy BHECEHBI M3MEHEHUS: YBEIMUEHO KOJUYECTBO YaCOB HA M3YYCHHE HEKOTOPBIX
teM B 10 kiacce (cpaBHUTENbHAs TaOauIA puBeneHa Hibke). [lnanupoBanue B 11 kiacce
octaétcst 63 M3MEHEHUH.

Ne Kosmuectrs | KosmmuecTrBo yacos
n/n HaumeHnoBaHue pa3jiena 0 4YacoB B B
NpUMepHOH | padouei
NnporpaMmMe | mporpamme
10 kaace
1. | IloBTOpeHue -- 7
2. | CreneHs ¢ IeCTBUTEIBHBIM IIOKA3aTEIEM 11 11
3. | Crenennast pyHKIus 13 13
4. | IlokazatenpHast GyHKIUS 10 10
5. | Jlorapudmuyeckas QyHKIus 15 15
6. | Tpuronomerpuueckne GoOpMyIbl 20 23
/. | TpuronHomMeTpuyeckrue ypaBHEeHUs 15 20
8. | [loBTrOopenue 1 3
Wtoro 3a ron 83 102
KonTpoabHbIX pador - 7
11 kaace
1. | Tpuronomerpudeckue QyHKIMH 18 18
2. | IlpousBoaHast U €€ reOMETPUUYECKUIM CMBICI 18 18
3. | [IpumeHeHune npor3BOAHON K UCCIEA0BAHUIO 13 13
byHKIIUN




4. | TlpousBoHas U UHTETpas 10 10

5. | KomOGunaropuka 9 9

6. | DneMeHThl TeOpUH BEPOSATHOCTEN 7 7

/. | YpaBHEHUs U HEPABEHCTBA C JBYMsI IEPEMEHHBIMU 7 7

8. | MUtoroBoe noBTOpeHne 19 19
Htoro 3a ron 100 100
KonTpoabHbIx pador - 8

Bce paznensr mporpammel mo ainrebpe W Hadajgam aHaiumsza B 10 -11 kmaccax,
oOsi3aTeNbHBIC I HM3YYEHMs, COXpaHEHbl W 3allIAHUPOBAaHbI B IMOJHOM O00BEME U
ocTtaBieHbl 0e3 wu3MeHeHus. CojliepkaHhe aBTOPCKOM MporpaMmbl W3MEHEHHH He
peTepreBacT.

Nmeer mecTo mepepacipeselieHie 4acoB  BHYTpHU pasnenoB B 10 knacce. OTBeneHo
BpeMsl Ha TOBTOPEHUE Kypca ainreopsl 3a 7-9 k. (7 yacoB).

Bce m3menenus B mporpaMMe HallpaBJIeHbI Ha BBITIOJIHEHHE DeepalbHOr0 KOMITOHEHTA
['ocynapcTBeHHOr0 00pa30BaTEIBLHOIO CTAHAAPTa OCHOBHOrO OOIIEro oOpa3oBaHUs IO
MaTEeMaTHKe, peaju3alnio y4eOHOW TpOrpaMMbl, BBITIOJIHCHHE TPEOOBaHUN K YPOBHIO
MIOJITOTOBKH BBIMTYCKHMKOB OCHOBHOMW IIKOJIBI M HE BJICKYT 3a COOOH CPBIB MPOXOXKIACHUS
rOCyJAapCTBEHHONW MpOrpaMMbl W YXYAIICHUS KadyecTBa 3HAHUN, YMEHUU U HaBBIKOB
y4YaIuXxcs I0 MaTeMAaTHKeE.

O0mey4yeOHble YMeHUsI, HABBIKHM U CIIOCOOBI A1eSITEJIbHOCTH

B xome ocBoeHHS coAepXKaHUS ~MaTEMaTHYECKOTO OOpa3oBaHUSA  ydaIlIuecs
OBJIAJICBAIOT  Pa3HOOOPA3HBIMM  CIIOCOOAMHM  JIEATEIBLHOCTH,  MPHOOpPETaloT |
COBEPIIICHCTBYIOT OIIBIT:

MIOCTPOCHUSI M HCCIICIOBAHUS MAaTEeMaTHYECKUX MOJEIICH JJIS ONHUCAHUS U PElICHUS
MIPUKIIAJIHBIX 3aJ1a4, 33J1a4 U3 CMEXHBIX JTUCIIUILINH;

BBITIOJTHEHUS W CaMOCTOSITEJILHOTO COCTABJICHUS AJTOPUTMHYECCKUX TMPEANHCAHUNA U
WHCTPYKIIMM Ha MaTEeMaTHYECKOM MaTepualie; BBIMOJHEHUS PAacueTOB IMPAKTUUYCCKOTO
XapakTepa; MCIOJb30BaHUS MaTeMAaTHYECKUX (HOPMYNI M CaAaMOCTOSITEILHOTO COCTaBIICHHS
dbopMyI1 Ha OCHOBE 00OOIIICHHUS YaCTHBIX CIIy9acB U SKCIIEPUMEHTA;

CaMOCTOATENbHOM  paboThl ¢  HMCTOYHMKaMH  HMHpOpMaluu, oO00OIIeHus U
CHUCTEMAaTU3alK MOJYYEHHON MH(POPMALIMH, UHTETPUPOBAHUS €€ B TUYHBIN OMbIT;

MPOBEJICHUS JTOKa3aTeIbHbIX PACCYyXIACHUM, JIOTHYECKOr0 OOOCHOBAHHUSI BBIBOJIOB,
pa3auyeHHus JOKa3aHHBIX W HENOKA3aHHBIX YTBEPXKICHUM, apryMEHTHUPOBAHHBIX W
AMOIMOHATILHO YOCIUTEIIbHBIX CY)KICHUMH;

CaMOCTOSITEJIbHOM M KOJUICKTUBHOW JAESATEIbHOCTH, BKIIFOUEHHSI CBOMX PE3YJbTAaTOB B
pe3yNbTaThl Pa0OTHI TPYIIIBI, COOTHECEHUE CBOETO MHEHHSI C MHCHHEM JIPYTUX YYACTHHUKOB
y4e0HOTO KOJUIEKTUBA U MHEHHUEM aBTOPUTETHBIX UCTOUYHUKOB.

MeToabl u TCXHOJIOI'UA, UCITIOJIB3YEMbIC IIPHA Oﬁy‘IEHI/II/I
MaTeMaTHUKE




B  nmanHOM nporpaMme MpeodsalaloliuMu  memodamu  OOydeHUsl  SIBIISIOTCS:
00BACHUTENLHO-WILTIOCTPATUBHBIN U PENPOTYKTUBHBIN, YACTUYHO-TTOMCKOBBIH.

Ha ypokax WUCHONB3YIOTCS OJJIEMEHTHI CICAYIOIIUX MEeXHOA02Ui. JTUIHOCTHO-
OpHUEHTHpOBaHHOEe  oOydeHue, oOydenune ¢ mnpumeHenmem WKT, mnemaroruka
COTPYJIHUYECTBA. npoOJIeMHOE oOyueHue, ypOBHEBas nuddepentpanys,
3JI0pOBheCcOEpEraroIiiue TeXHOJIOTHH.

®opMbl OPraHu3aluu Y4eOHOr0 Npouecca: NHANBUAYaJIbHbIE; TPYNIOBbIE;
VHIUBUYAJIBHO-TPYIIIOBBIC; (PPOHTAIBHBIE.

®opmbl kouTpOJIs OYYH: dhpoHTaNbHBIN OMPOC, caMOCTOsITeNIbHAs PadoTa, 3a4eT,
TECTUPOBAaHUE, KOHTPOJIbHAs padoTa.

OBSI3ATEJIbHBIA MUHUMYM COJEPKAHUA
OCHOBHBIX OBPA3OBATEJIBHBIX IPOI'PAMM

AJITEBPA

KopHuu u crenenu. Kopens crenenu N>1 u ero coiictBa. CTeneHb ¢ pallMOHAIBHBIM
TOKa3aTelleM M ee CBOWCTBA. IIOHATHE O CTENEHH C JCHCTBUTENBHBIM IIOKA3aTeNeM .
CBOIICTBA CTENEHU C ICHUCTBUTEIBHBIM MOKA3aTEIEM.

Jlorapudm. Jlorapudm urcia. OcHOBHOE JIOTapu(PMUUECKOE TOXKIECTBO.
Jlorapudm mpousBeeHUs, YACTHOTO, CTENIEHHU; MEPEX0]] K HOBOMY OCHOBAHHUIO.
JlecATUYHBIN U HATYpPaTBHBIN JIOTapu(MBbI, YUCIIO €.

IIpeoOpa3oBanusi npocTeldNX BbIPAKEHUH, BKIIOYAIONINX apU(PpMETHYECKUE
OTepalnH, a TAKKe ONEePaLUI0 BO3BEJICHUS B CTETIEHb U ONEPALUIO JOrapu(pMUpPOBaAHUSI.
OcHoBbI Tpuronometpun. CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC IIPOU3BOJIBLHOTO
yria. Pannannas mepa yria. CuHyC, KOCHHYC, TAHTE€HC U KOTaHTeHC 4ynciia. OCHOBHBIE
TPUTOHOMETpHUUECKHE TOXKAECTBA. Dopmyiibl TpuBeneHUs. CHHYC, KOCUHYC M TAHT€HC
CYMMBI ¥ Pa3HOCTH JIBYX yrioB. CHHYC U KOCHHYC ABOMHOTO yria. ®opmMyisl
MOJIOBUHHOTO yria. [Ipeobpa3zoBanusi CyMMbl TPUTOHOMETPUUECKUX (PYHKIIUI B
IIPOU3BEJCHUE U IPOU3BEACHUS B CyMMY. BbIpakeHre TPUTOHOMETPUUECKUX (PYHKIUN
yepe3 TaHT'€HC MOJIOBUHHOTO aprymeHTa. [IpeoGpasoBanust mpoctenmmx
TPUTOHOMETPUYECKHUX BBIPAKECHUM.

[Ipocreiimme TPUTOHOMETPUYECKUE YPaBHEHHUs. PelleHus TPUTOHOMETPUUYECKUX
ypaBHeHui. [Ipocrelinme TpuroHoMeTpuuecKre HEPaBeHCTBA.
ApPKCHUHYC, apKKOCHUHYC, apKTaHT'€HC YHUCJa.

OYHKIHNUN
Oynkuuu. OOJacTh OMPEACICHUS M MHOXECTBO 3HaueHuu. ['paduk dyHKIuU.
[TocTpoenue rpadukoB GyHKUMNA, 3alaHHBIX pa3IMYHBIMU ciocobamu. CBONCTBA (DYHKIIMIA:

1 o
KprI/IBOM B TEKCTE BBIACJICH MaTe€puajl, KOTOPbIM MNOMJICIKUT M3YYCHHIO, HO HE BKIIHOYAC€TCA B Tpe60BaHI/I$[ K YPOBHIO IOATOTOBKH

BBIITYCKHUKOB.



MOHOTOHHOCTh, YETHOCTh M HEYETHOCTb, MMEPUOJIUIHOCTh, OTPAHUICHHOCTD. [IpoMexyTKu
BO3pacTaHus W YOBIBaHMS, HaWOOJbIIICE M HAMMCHbBIIIEE 3HAYEHUS, TOYKUA IKCTPEMyMa
(JlokamhbHOTO MakcuMyMmMa W MHUHUMyMa). ['padudeckas wuHTepnperanus. [Ipumepsr
(YHKITMOHATBHBIX 3aBUCUMOCTEH B PEATTbHBIX MPOIIECCaX U SIBICHUSAX.

Oo6patHas ¢pynkuua. O0nacTe onpeneneHus U 00JIacTh 3HaUCHUW 0OpaTHON (PYHKIUU.
['paduk o6paTHOM GHyHKIIUH.

CrenenHast QyHKIUS C HATYypaJIbHBIM IOKa3aTeIeM, €€ CBOMCTBA U rpaduK.

BepTukanbHble W TOPHU3OHTANBHBIE acUMITOTHI rpadukoB. ['padukm apoOHO-
JUHEWHBIX QYHKIUH.

Tpuronomerpruueckne PyHKITUHU, KX CBOWCTBA U TPpaPUKU; IEPUOTUIHOCTD,
OCHOBHOM TIEPUOI.

[ToxazarenpHast PyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U Tpaduk.
Jlorapudmuueckast pyHKIUs, €€ CBOMCTBA U TpaduK.
[TpeoOpa3oBanus rpauKoB: NapajjiebHbIN IEPEHOC, CAMMETPHUSI OTHOCUTEIBHO
ocell KOOpJMHAT U CUMMETPHUSI OTHOCUTENIHO Hayana KOOpJAUHAT, CAMMETPUs
OTHOCHUTEJILHO MPSIMON Y = X, pacTsKEHUE U CKATHE BJIOJIb OCEH KOOpAUHAT.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A
[lonsTne o mpenene mnocnenoBareapHOCTH. CylllecTBOBaHUE IIpenesla MOHOTOHHOM
OTPaHUYECHHOMU I10CIEA0BATEIBHOCTH. JIMHA OKPYKHOCTH U ILIOIIAAb KPyra Kak Ipeeibl
nocnenoBareiabHocTel. beckoHeuHo yObIBarolas reoMeTprudecKkasl Iporpeccus U ee CyMMma.

[ToHsiTHE O HEMPEPBHIBHOCTU (DYHKIIHH.

[lonsiTue o mNpou3BOAHON (PYHKIMHU, (U3UUYECKUH U TEOMETPUYECKUH CMBICI
POU3BOJHON. YpaBHEHUE KacaTelbHOW K Tpaduky ¢yHkuuu. [Ipon3BOgHBIE CYMMBI,
Pa3HOCTH, MPOU3BEIAEHUS, YaCTHOro. [Ipon3BOIHbIE OCHOBHBIX 3J€MEHTAPHBIX (YHKLIUM.
[IpuMeHeHUue MPOU3BOJHONM K HCCIENOBAHUIO (YHKIUNA UM TMOCTPOCHUIO T'padUKOB.
[TpousBoaHbIE 0OPATHON PYHKIMK U KOMITO3ULIUU JAHHOW PYHKIUU C JIMHEHHOM.

[Tonsitue 00 ompeneIeHHOM HWHTErpajge Kak IUIOMIaAu KPUBOJIMHEWMHOW TpaIleluu.
[TepBooOpaznas. ®opmyna Hetorona-JIeiOnura.

[Ipumepsl UCIIONB30BaHUS NMPOU3BOJHOM JUIsI HAXOXKACHUS HAWIYy4dlIEro PELICHUs B
NPUKJIAJHBIX, B TOM YHUCJE COLMAJIbHO-3KOHOMUYECKHUX, 3a1adax. HaxoxaeHue ckopoctu
JUI TIpolecca, 3aiaHHoro (opmynoit win rpadukom. [Ipumepsl npuMeHeHHs! HHTerpaia B
busuke u reomeTpuu. Bropast mponsBoHas u ee GU3HUESCKUI CMBICIT.

YPABHEHUS N HEPABEHCTBA

Pemienne panuoHanbHBIX, [OKAa3aTEIbHBIX, JOTapU(IMHUUECKUX YpaBHEHUH U
HEpaBeHCTB. PelieHre uppatoHaabHbIX YPABHEHUM.

OCHOBHBIE MpPUEMBbl PEIICHHUS] CUCTEM YPAaBHEHMI: IMOJICTAHOBKA, ajlredOpanyeckoe
CJIO’)KEHUE, BBEJICHHE HOBBIX IIEPEMEHHBIX. PaBHOCWIBHOCTH YpPAaBHEHUM, HEPABEHCTB,
cucteM. PernieHue NpocTenmmx CHUCTEM YPaBHEHUM C JABYMsI HEU3BECTHbIMHU. Pemenue
CHCTEM HEPABEHCTB C OJHOW NEPEMEHHOM.

Hcnonp3oBanne CcBOWCTB W TpadukoB (YHKIMA TpU pEHICHUH YypaBHEHUH U
HepaBeHCTB. MeTon nHTepBasoB. M300pakeHne Ha KOOPJIMHATHON TUIOCKOCTH MHOXKECTBA
peleHnl ypaBHEHUM U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.

[IprMeHeHne MaTeMaTHYECKUX METOIOB [UIsl PELIEHUS COAEPKATENbHBIX 3a4a4 U3



pa3UuHbIX 00JacTel HayKH U NpakTuku. MHTeprpeTanus pe3yibraTa, yu4eT pealbHbIX
OrPaHUYEHUM.

JJEMEHTBI KOMBUHATOPUKHU, CTATUCTUKHU U TEOPUU
BEPOSITHOCTEMN
Tabnuunoe W rpaduyueckoe NpelcTaBlIeHUE NAHHBIX. YHuciogvle xapakxmepucmuku
PA008 OAHHBIX.

[ToouepeaHsblii U OJHOBPEMEHHBIM BBHIOOP HECKOJBKUX 3JIEMEHTOB M3 KOHEYHOIO
MHOXecTBa. Popmylia 4uCia MEPECTAHOBOK, COYETaHWW, pasMeleHu. Pemenue
KoMOWHATOpHBIX 3amad. Dopmyna bunoma Hprotona. CBoiicTBa OWHOMHUHATBHBIX
koadduimenToB. Tpeyronbuuk [lackans.

DneMeHTapHble U CIIOKHBIE COObITHS. PaccMoTpeHue ciydyaeB M BEPOATHOCTH
CYMMBI HECOBMECTUMBIX COOBITUMN, BEPOSTHOCTH IPOTUBOMOJIOKHOTO COOBITHS. [lonamue u
He3agucumMocms  cobvimuti. Bepoamnocme u cmamuueckas uacmoma HACMYNJIEHUs
coovimus. PenieHne npakTHUeCKUX 3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.

Coaep:xkanue o0y4YeHus

Auareopa 10 kiaacc
(3u. B Hexem0, Bcero — 105 4.)
1. Ilosmopenue Kypca anzeopeul 3a 7-9 knaccol( Tuacos)
AnreOpandeckue BblpakeHHUs. JIMHEWHbIE ypaBHEHUS W CHUCTEMbl ypaBHEHHIA.
UucioBble HEpPaBEHCTBA M HEPaBEHCTBA M C OJHOW IEPEMEHHOW IEepBOM CTEIEHHU.
KBaaparueie kopuu. KBaapatHblie ypaBHeHUss W HepaBeHcTBa. CBoiicTBa U Tpaduku
(GyHKUIHH.
OcHOBHAas 1eabp — O0OOIIMTh U CHCTEMATH3UPOBATh 3HAHMS 110 OCHOBHBIM TE€MaM
anreOpsI 3a 7-9 k.

2. Cmenens c oeticmeumeibHbim nokazamenem (11 uacos)

JelictBuTenbHble 4YHcla. beckoHEeYHO YyObIBaloIlasi TeoMETpUYecKass MpOrpeccusl.
Apudmernuecknii KOpeHb HaTypaibHOW cTeneHW. CTeneHb ¢ HATypaJbHBIM U
JICMCTBUTEILHBIM ITOKA3aTEIISIMH.

OcHoBHas 1eIb — OOOOMIUTh M CHUCTEMATHU3MPOBATH 3HAHUS O JICHCTBUTEIBHBIX
yucaax; cGopMHpoBaTh TOHSATHE CTENEHU C JACHCTBHUTEIBHBIM ITOKa3aTejeM; HayYUTh
MIPUMECHSITH ONPEACIICHUS apu(PMETHUSCKOr0 KOPHS M CTEIICHH, a TaK)KE MX CBOMCTBA MpPH
BBITTOJTHEHUH BBIYHCIICHUH M IPEOOPa30BaAHUH BhIPAKCHHUH.

HeobxoaumocTh pacmiipeHuss MHOXKECTBA HATypajdbHBIX YHUCEN 0 JEHCTBUTEIHHBIX
MOTHBHUPYETCS BO3MOXKHOCTBIO BBITIOTHATh JEUCTBUS, 0OpAaTHBIC CI0KEHUIO, YMHOKEHUIO U
BO3BEJICHUIO B CTCIICHD, & 3HAYKMT, BO3MOXKHOCTBIO peliaTh ypaBHeHUs x + a = b, ax = b,

x‘ =b.

PaccmoTpeHHBI B Hauajge TeMbl CIOCOO oOpalieHusi OCCKOHEUHOW MEepUOAMYECKOMN
JNECATUYHOU JIpoOu B OOBIKHOBEHHYIO OOOCHOBBIBACTCSI CBOMCTBAMHU  CXOJSIIMXCS
YUCJIOBBIX PSJOB, B YAaCTHOCTH, HAaXOXJICHUEM CYMMbl OECKOHEYHO YOBIBarOIICH
F€OMETPUYECKON IPOTrPECCUMU.

JleiicTBHUS HAJ MppallMOHAIBLHBIMU YHMCIAMH CTPOTO HE OIPENEIISIIOTCS, a 3aMEHSIOTCS



JNEHUCTBUSMH HAJl X MPUOIMKEHHBIMHU 3HAUEHUSAMU — PAlMOHATIBHBIMH YHCIIAMHU.

B cBiI3u ¢ paccMOTpeHHMEM MOCIEAOBATENbHBIX PALMOHAIBHBIX IMPUOIMKEHUN
UpPpPAlMOHAJIBHOTO 4YMCJIA, a 3aT€M M CTENEHH C HppallOHAIbHBIM II0Ka3aTeleM Ha
UHTYUTUBHOM YPOBHE BBOJUTCS IOHATHE MPEAEIIA MOCIET0BATEIBHOCTH.

ApudpmeTnueckuil KOpeHb HATypaJbHOW CTENEHU #n> 2 U3 HEOTPULIATEIBHOIO YUCIA U
€ro CBOWMCTBA M3JIAraloTCs TPAJAULUOHHO. YUaluecs JOJKHbBI YMETh BBIUMCIATh 3HAUECHUS
KOpHSI C TOMOILBIO ONPEAENICHUSI U CBOMCTB M BBINOJIHATH MIPEOOpPa30OBaHUs BBIPAXKEHUI,
CoZIepXKaIIX KOPHHU.

CreneHb ¢ HpPAMOHAIBHBIM [TOKA3aTeNIEM MOSCHAETCA HA KOHKPETHOM IPUMEPE: YUCIIO
3"°paccMaTpUBACTCS KAK MOCIEI0BATEIPHOCTh PAIMOHANBHBIX TpuOmmkennii 377, 344 ...
3nech ke (GOpMYyTUPYIOTCA M JIOKA3bIBAIOTCS CBOMCTBA CTENEHU C JCHCTBUTEIHHBIM
NOKa3aTesieM, KOTOpble OyAyT HCIOJb30BATHCS NPH PELICHUU YPABHEHUM, HEPABEHCTB,
WCCIICIOBAaHUN (DYHKITHIA.

3. Cmenennas ¢pynkyus (13 uacos)

CrenenHas QpyHkuus, ee cBoiicTBa U rpaduk. Bzanmuo obpatubeie pyHkuuu. CroxHbIe
¢ynkun. [{pobHo-nuHeliHas GyHKuus. PaBHOCHIIbHBIE YpaBHEHUs U HepaBeHcTBa. ppa-
LMOHAJIbHBIC YPAaBHEHUS. MppayuonaibHvle HEPABEeHCmEA.

OcHOBHas 1enb — 000OIINUTh U CUCTEMAaTU3UPOBATh U3BECTHBIE U3 Kypca aiareOpsl
OCHOBHOM HIKOJIbI CBOMCTBAa (DyHKUMIN; U3yYUTh CBOMCTBA CTENIEHHBIX (QYHKIHUI U HAYYUTh
OPUMEHATh WX NPU pPEIICHWH YpaBHEHUH U HEPABEHCTB; CPOPMHUPOBATH IOHSITHE
PAaBHOCUJIBHOCTH YPABHEHUM, HEPABEHCTB, CUCTEM YPAaBHEHHUI U HEPABEHCTB.

PaccMoTpeHre CBOMCTB CTENEHHBIX (DYHKIMM M MX T'paUKOB MPOBOAUTCS MO3TANHO, B
3aBUCUMOCTH OT TOTO, KAKUM YHUCJIOM SIBJISIETCS ITOKA3aTeNb: 1) YeTHBIM HaTypajibHbIM YHC-
JOM; 2) HEYETHBIM HATypaJbHBIM YHCJIOM; 3) YHCIOM, MPOTHBOIMOJIOXKHBIM YETHOMY
HaTypaJbHOMY YUCHY; 4) UACIOM, IPOTUBOMOJIOKHBIM HEYETHOMY HaTypaibHOMY YHUCIY.

OO0OCHOBaHHUSI CBOMCTB CTENEHHOW (PYHKIMU HE MPOBOMASTCS, OHU CIEAYIOT U3 CBOMCTB
CTEIEHH C JICWCTBUTEIBbHBIM TOKa3zareneM. Hampumep, Bo3pactanue GyHKimu y = x° Ha
npoMexyTKe x >0, re p — NOJIOKUTEIBHOE HELEJI0€ YHUCIIO0, CIEAyeT U3 cBolcTBa: «Ecau
0 <x1< xp, p>0, TO Y(X1)<Y(X2). Ha mpumepe creneHHbIX PyHKIUN ydyaliuecs 3HaKOMSITCS C
HNOHATHEM OTpaHUYEHHON (QYHKIIUU.

PaccmatpuBaroTcss (QyHKIMM, Ha3bIBa€Mble B3aMMHO OOpaTHbIMU. BakHO 00paTHUTh
BHHUMAaHHE HA TO, YTO HE BCSAKas QyHKIIUS UMEET OOpaTHYIO.

3HAKOMCTBO CO CJIOKHBIMH U JPOOHO-TMHEUHBIMU (QYHKIUSIMU HAUWHAETCS Cpasy mocie
U3yYeHHUs B3aUMHO OOpaTHbIX (yHKUUH. BBoasTCsS pasHble TepMUHBI i1 0003HAUYEHUS
CJIOKHOM (PYHKIMH (CYTIEPIIO3UIUS, KOMIO3UIIUSI), HO YHOTPEOIeTCs JUIIb OAUH. DTOT
MaTepHal B Kj1accax 6a30BOT0 YPOBHS M3Y4YaeTCs JUIIb B 03HAKOMUTEIBHOM ILJIaHE.

Ornpenenenus paBHOCWIBHOCTH YPABHEHUI, HEPABEHCTB U CUCTEM YPABHEHUI U CBOWCTB
PAaBHOCWJIBHOCTH JA€TCS B CBA3M C MPEACTOSIIIUM H3YYEHUEM HPPALMOHATIBHBIX
ypaBHEHUH, HEPABEHCTB M CUCTEM HUPPALMOHAIBHBIX YPaBHEHUU.

OCHOBHBIM METOJIOM pEIICHHS] UPPALMOHAIBHBIX YpPaBHEHHWH SIBISETCS BO3BEICHUE
o0enx yacTeil ypaBHEHMsI B CTENEHb C LIETBI0 MEpexo/ia K palloHAIbHOMY YpaBHEHHIO-
CJIEICTBUIO JAHHOTO.

C nomo1pio rpadUKoB pelaeTcsi BOMPOC O HATMYMU KOPHEW M HUX YHUCIE, a TaKXKe O
HAXO0XKJIEHUU TPUOIMKEHHBIX KOPHEH, €ClIi aHAIMTUYECKH PEIINTh YpaBHEHUE TPYAHO.



HBy‘-IeHI/IC HppallMOHAJIBHBIX HCPABCHCTB HC ABJIACTCA 00513aTEIbHBIM JJIA  BCEX
Yaamuxcs. HpI/I X M3YUYCHHH Ha 0a30BOM YPOBHE OCHOBHBIM criocobom peICHUS ABJISACTCA
CBCIACHUC HCPABCHCTBA K CUCTCMC PAlIMOHAJIbHBIX HCPABCHCTB, paBHOCHHBHOﬁ JaHHOMY.

4. Ilokazamenvnan pynkuyus (10 uacoe)

[ToxazatenpHast (QyHKIUsA, ee cBoWcTBa W rpaduk. [lokasaTenpHBIC YpaBHECHWS.
[TokaszaTenbHble HEpaBeHCTBA. CHUCTEMBI MOKA3aTEIbHBIX YPABHEHUM M HEPABEHCTB.

OcHOBHas I1eIb — H3YYUTh CBOMCTBA IOKa3aTeJbHOW (DYHKIIMH; HAYYUTh pEIIaTh
MOKa3aTeIbHbIC YPABHEHHS U HEPABEHCTBA, CUCTEMbI MIOKA3aTEIbHBIX YPABHECHHUIA.

CBoiicTBa MMOKA3aTENbHOM (PYHKIIUH Y= @ MOJHOCTBIO CIEAYIOT U3 CBOWCTB CTEIEHH C
JEWCTBUTENBHBIM TIOKa3aTenaeM. Hampumep, Bospactanue (GyHKIMH y — d', ecima >1,
cleayeT U3 cBoucTa crenenu: «Ecmm x,< x,, TO @ I<aX2an a>1».

Pemenrie 60bIIMHCTBA MOKA3aTENBHBIX YPABHEHHUN M HEPABEHCTB CBOAUTCS K PEIICHHUIO
IPOCTENIINX.

Tak kKak B XOJ€ pELICHUS MNpPEIJIaraéMbIX B 3TOM TEME IOKA3aTEIbHBIX YPaBHECHHM
PaBHOCWJIBHOCTh HE HAPYIIAETCS, TO MPOBEPKA HANICHHBIX KOPHEW HeoOs3aTenbpHa. 311eCh
CUCTEMBbl YpPaBHCHMH M HEPABEHCTB pEIIAIOTCA C IOMOIIBIO PAaBHOCUIBHBIX
npeoOpa3oBaHU: MOJICTAHOBKOM, CI0KECHUEM MJIM YMHOXKCHHEM, 3aMEHON NEPEMEHHBIX U
T. 1.

5. Jlozapugpmuueckan ¢pynxyus (15 uacoe)

Jlorapudmer. CpoiictBa sorapudmoB. JlecsTHuHble W HaTypalbHbIC JIOTapU(MBI.
Jlorapupmuueckass ¢yHkums, ee cBodcTBa M rpaduk. Jlorapupmuueckue ypaBHEHHS.
Jlorapudmuueckue HepaBEHCTBA.

OcHoOBHas ueab — cHOpPMHUPOBATH MOHATHUE JIOrapu(pMa YKCiia; HAYYUTh IPUMEHATh
CBOMCTBa JIOTapu(PMOB NPHU PELICHUN YPaBHEHUMN; U3YyYUTh CBOMCTBA JOrapupMUUYECKON
(YyHKUHMU M HAYYUTh IPUMEHSAThH €€ CBOMCTBA MPHU PELICHUH JIOTapU(PMUUECKUX YpPaBHEHUI
Y HEPABEHCTB.

Jlo aTO¥ TeMbl B Kypce aiareOpbl U3ydalauch Takue (PYHKIUU, BHIYMCIICHHE 3HAYCHUI
KOTOPBIX CBOJMJIOCH K YETHIpEM apu(PMETUYECKUM JEHCTBUSM U BO3BEICHHUIO B CTEICHbD.
Jlnst  BbIYMCIICHHUS 3HaYeHUW Jorapudmudeckoil GyHKIUM HYKHO YMETh HaxOJUTh
jgorapudmbl  YHMcen, T. €. BBIIOJHATH HOBOE JUIsl ydyalluxcs JeilcTBue —
jorapudMUpOBaHUE.

[Tpu 3HaKoMcTBe ¢ jorapudMaMy 4ucesl M HUX CBOMCTBAMU IMOJIE3HBI MOAPOOHBIE U
HaTJISAIHbIE OOBSICHEHUS ke B MPO(UIBHBIX KJIaccax.

JlokazarenbCcTBO CBOMCTB JiorapuMa omnupaercsa Ha ero ompeneneHue. Ha mpaxrtuke
paccMaTpuBarOTCs JorapudMbl MO Pa3IMYHBIM OCHOBAHUSIM, B YACTHOCTH MO OCHOBAHUIO
10 (mecatuunslii JiorapuidM) U TO OCHOBAHUIO e (HaTypasbHBIM jorapudm), orcroaa
BO3HHUKAET HEOOXOIUMOCTh (hOpMYJIbl Mepexoa OT Jiorapudma Mo OJHOMY OCHOBAHUIO K
jgorapudMy 1o APYyroMy OCHOBaHMIO. Tak Kak Ha MHKEHEPHOM MHKPOKAIBKYJISATOPE €CTh
kiaaBumy 1g u In, To 1uIst BEIYMCIICHUS Jiorapudma 1Mo OCHOBaHHSIM, OTJIMYHBIM OT 10 u e,
HY>KHO IPUMEHUTH (POPMYJITy Mepexoa.

CpoiicTBa Jnorapu@muueckold (QYHKIMHM aKTUBHO HCIIOJIB3YIOTCS TIPU  PELICHUU
JorapuMUYECKUX YPaBHEHUI 1 HEPABEHCTB.

N3y4yenue CBOWCTB JOTapu(dMHUUECKON (PYHKIIUU MPOXOJUT COBMECTHO C PEIICHUEM



YPaBHEHUI U HEPABEHCTB.

[Tpu pemienun orapuMUUECKUX YpaBHEHUW W HEPABEHCTB BBIMIOJHSIOTCS Pa3IMYHbIC
ux npeodOpazoBaHus. [lpu sToM yacTo HapymaeTcss paBHOCWIBHOCThH. llosTomy mpu
pelieHnu Jorapu@MUUYECcCKuX YpaBHEHU HEOOXOAUMO JTMOO JienaTh MPOBEPKY HaWJEHHBIX
KOpHEH, Jaubo cmpoco cneoums 3a GbINOJIHEHHLIMU NpPeoOpPA308aAHUAMY,  BbIAGIASA
HOJYYeHHble YPABHEeHUs-Cle0CmEUs U 000CHO8bIBAST KaxcOvlll sman npeobpazosanus. 1lpu
pelieHnu JorapuMIUIecKuX HEPaBEHCTB HY>KHO CJIEIUTH 32 TEM, YTOObl PaBHOCHIBHOCTD
HE HApyLIaJach, TAK KaK MPOBEPKY PEIICHUS HEPABEHCTBA OCYLIECTBUTH CIIOXKHO, a B PSIE
CJIy4aeB HEBO3MOXKHO.

6. Tpuzonomempuueckue gpopmynwt (24 uaca)

Pannannas mepa yria. [loBOpoT TOukM BOKpyr Hauajna KoopauHaT. OmnpeneneHue
CHUHYyCa, KOCHHYCa M TAaHI€HCa yrija. 3HAaKh CHHYCa, KOCUHYCa W TaHT€HCa. 3aBUCHMOCTh
MEXKy CUHYCOM, KOCUHYCOM M TaHT'€HCOM OJHOI'O M TOTO XK€ yria. TpUroHOMETpUYECKHe
ToxaecTBa. CHHYC, KOCUHYC M TAaHIE€HC YIJIOB OC U -a. @opMyibl cioxeHus. CuHyC,
KOCUHYC M TaHI€HC JBOMHOro yria. CHHYC, KOCMHYC W TaHI'€HC IIOJIOBUHHOIO YTJa.
®opmyibl npuBeneHusa. Cymma M pa3sHOCTh CUHYycOB. CymMMa M Pa3HOCTb KOCHHYCOB.
IIpoussedeHnue cunycos u KOCUHYCO8.

OcHOBHas uenb — cPOPMUPOBATH MOHATUS CUHYCA, KOCUHYCA, TAHI'€HCA, KOTaHI€HCa
YHUCla; HAYYUTh NPUMEHITh (POPMYJIbl TPUTOHOMETPHUU JJI BBIYMCIICHHS 3HAUEHHU TPUTO-
HOMETPUYECKUX (YHKIMA M  BBIIOJHEHUS MPEeoOpa3oBaHUl TPUTOHOMETPUUYECKUX
BBIPQKCHUH; HAyYUTh pelIaTh MPOCTEHIINE TPUTOHOMETPUYECKHE YpaBHEHHUs SINX = a,
cosx =ampua =1, -1, 0.

PaccmarpuBas omnpeneieHHss CHHyca M KOCHHYCA JEHUCTBUTEIBHOIO YHCIA 4,
€CTECTBEHHO PEIINTh CaMbl€ MPOCThIE YPABHEHUSA, B KOTOPBIX TPEOyeTCs HANTH YHCIIO 4,
€CIIi CHHYC WM KOCHHYC €r0 M3BECTeH, HanmpuMmep ypaBHeHus Sina = 0, cosa =1 u T. .
[Tockonbky AJi1 0003HAUEHUSI HEU3BECTHOTO MO TPAAUIIMK HCIONb3yeTcs OyKBa X, TO 3TH
ypaBHEHHSI 3alUCBIBAIOT KaK 00bIYHO: SINX = 0, COSX= 1 u T. 1. PemieHus 3TuX ypaBHCHHIA
HaXOJATCA € MMOMOILBIO €IMHUYHON OKPYKHOCTH.

IIpu M3y4eHUH cTeneHeil ynces paccMaTpuBanuch ux csoiictea a’ @ = g”al, aP~" = ¢”:a’.
[TomoGHBIE CBOMCTBA CHpaBEJIUBBI U JUIsI CHHYCA, KOCUHYCa M TaHT€HCAa. DTH CBOICTBa
Ha3bIBAIOT (popmynamu cioxeHus. [IpakTHYeCKH OHU BBIPAXKAIOT 3aBUCUMOCTb MEXKIY
KOOpJIMHATaMU CYMMbI WJIM Pa3HOCTU ABYX uucen a u P uepe3 koopauHatel uncen a u (3.
@OopMyJIBl CIIOKEHHS JOKA3bIBAIOTCS JJIsI KOCUHYCA CYMMBI MJIM Pa3HOCTH, BCE OCTAJIbHBIE
(OpMyJIbI CJIOKEHHUS MOTYYAIOTCS KaK CIEACTBUSL. .

@DopMyIIbl CIOKEHHUS SIBISIOTCS OCHOBHBIMU (DOpMYJIaMHU TPUTOHOMETPHUH, TaK Kak BCE
JPYTUE MOYKHO IMOJTYYUTh KaK CIEACTBUS: (POPMYJIbl IBOMHOTO U MOJOBUHHOTO YIJIOB (7151
KJIacCOB 0a30BOr0 YpOBHSI HE SBISIOTCS 00sA3aTENbHBIMH), (OPMYIIBI TMPUBEICHUS,
npeoOpa3oBaHus CYMMBbI U Pa3HOCTH B MPOU3BeNCHUE. M3 (hopmyn crodxcenus 8b16005mces u
Gopmynbl 3aMeHbl NPOU3BEOEHUS CUHYCO8 U KOCUHYCO8 UX CYMMOLL, YMO NPUMEHAemcs npu
peuieHuu ypagHeHu.

7. Tpuzonomempuueckue ypasnenus (20 uacoe)

VYpaBHeHus COSX = @, SINX= @, tgX = a. TpuroHoMeTpruvecKre ypaBHEHHSI, CBOIAIIMECS K
anredopandeckuM. OOHOpoOHble U uHelinble YpasHenus. MeTobl 3aMeHbl HEM3BECTHOTO U



pa3NoOKEeHWsT HA  MHOXHUTENMH. Memoo  oyenku Jesou U  Npagou  yacmeu
mpueoHomempuyeckozo  ypasHenus. Cucmemvl — MPUSOHOMEMPUYECKUX — YDABHEHUL.
Tpueonomempuueckue HepageHcmaa.

OcHoBHas 1elb — cHOPMUPOBATH MOHATUS APKCUHYCA, APKKOCUHYCA, apKTaHTeHCca
YyClia;  HAy4YUTh  pellaTb  TPUTOHOMETPUYECKHE  ypaBHEHUSI U CHUCTEMBI
TPUTOHOMETPUUECKUX YPABHEHUHN, UCIIOJIb3YS Pa3IMUHbIC IPUEMbI PEIICHUS]; O3HAKOMUTH C
prUeMaMu PelIeHUs TPUTOHOMETPUYECKUX HEPABEHCTB.

Kak u ipu pemennn anre0pandecKkux, MoKa3aTeIbHBIX U JIOTapuMUYECKUX YPaBHCHUH,
pEIIeHNEe TPUTOHOMETPUICCKUX YPABHCHHUM MyTEeM Pas3IMYHBIX MPEoOpa30OBaHUN CBOJIUTCS
K PEIICHUIO MPOCTEHIIMX: COSX = a, SinX= a, tgx = a.

PaccmoTpenune nmpocTenmmx ypaBHEHHMM HAYMHAETCS C ypaBHEHUS COSX = g, TaK Kak
dopMysia ero KopHed mporie, yeM ¢GopMysia KOpHEH ypaBHEHHs SINX = a (B WX 3amucH
9YacTO HCIOJIB3YETCSI HEOOBIYHBIN I ydyalnuxcs ykaszareiab 3Haka (-1)"). Permmenue Gosee
CJIIOKHBIX TPUTOHOMETPUUYECKMX YpaBHEHUM, KOT/a BBIMOJHIIOTCA ajreOpanvyeckue u
TPUTOHOMETPUUECKHUE MPEOOPa30BaHUsl, CBOJUTCS K PEIICHUIO MPOCTEHIIIHX.

PaccmatpuBatoTcsi cienyroniue THUIBI TPUTOHOMETPUUYECKUX YPaBHEHUM: JIMHEIHBIC
OTHOCHTEJIBHO SINX, COSX min tgX; CBOASAIIMECS K KBaJPATHBIM U JPYTUM aareOpandeckum
ypaBHEHUSIM  TOCJ€  3aMEHbl  HEU3BECTHOr0;  CBOJASAIIMECS K  IPOCTEUIIUM
TPUTOHOMETPUUECKUM YPAaBHEHUSIM TI0CIIE PA3JI0KEHUS Ha MHOKHUTEIIH.

Paccmampuearomea  npocmetiwiue mpueconHomempuieckue HepaseHcmeda, Komopwvie
Dpeualomesi ¢ NOMOWbI0 eOUHUYHOU OKPYHCHOCHIU.

8. Iloemopenue (6 uacos)

CreneHb € JCUCTBUTENBHBIM MOKa3areneMm. HMppalnmoHanbHble ypaBHEHUS.
[Toka3zaTenbHble ypaBHEHUSI U HEpaBeHCTBA. Jlorapugmuyeckrue ypaBHEHUS U HEPABEHCTBA.
Pemrenne 3a1a4 NOBBIIEHHON TPYIHOCTH.

OcHoBHas 1eIb — OOOOIIUTh U CUCTEMATU3UPOBATH 3HAHUS [0 OCHOBHBIM TeMam
anreOpbl U Ha4YaJl MaTeMaTUYecKoro ananu3a 3a 10 kiacc.

11 kjaacc
(3u. B Hexem0, Becero — 102 u.)
1. Tpuconomempuueckue pynkuyuu (18uacos)

OOnacTp ompeneneHuss W MHOXKECTBO 3HAYEHUH TPUTOHOMETPUYECKUX (YHKUHUM.
UeTHOCTh, HEUYETHOCTh, NEPHUOJUYHOCTh TpUTOHOMETpuYeckux GyHkumii. CBoiicTBa
byaknun y=cosx u e€ rpadpuk. CpoiictBa ¢yHKimu y=sinx u e€ rpaduk. CBoiicTBa
byaknun y=tgx u e€ rpadguk. OOpaTHbIC TPUTOHOMETPUUECKHE (PYHKITUH.

OcHosHas yenb — W3YYUTh CBOMCTBA TPUTOHOMETPUUECKUX (YHKIMA, HAYYUTH
yYaIUXCsl MPUMEHSTh ATH CBOWCTBA MPH PEIICHUH ypaBHEHUN U HEPABEHCTB; HAYYUTh
CTPOUTHh TpadUKu TPUTOHOMETPUUECKUX (YHKIHMM, WCHOJB3YS pPa3IUvHbIC MPUEMbI
MOCTPOEHUS TPa()UKOB.

Cpenu TpuroHoMeTpuyeckux (popmMyi ciaeayeT 0codo BBIACTUTH T€ (POPMYIIbI, KOTOPHIE
HETMOCPEJCTBEHHO OTHOCATCS K HCCIEIOBAHUIO TPUTOHOMETPUUECKUX GYHKIUN U



nocrpoeanto ux rpaduroB. Tak, hopmyinsl sin(-X)=-sin X H CcOS(-X)=C0S X BBIPaXKaIOT
CBOICTBA HEYETHOCTH M YETHOCTH (PYHKIMI y=Sin X U y=COS X COOTBETCTBEHHO.

[TocTpoenue rpaukoB TPUTOHOMETPUUECKUX (HYHKIIUM TPOBOJUTCS C UCTIOIb30BAHUEM
WX CBOMCTB M HaUYMHAETCS ¢ MocTpoeHus rpaduka GyHkuuu y=cosx.C nomoipo rpadukon
TPUTOHOMETPUUECKUX (DYHKIIMI peraroTcs MpocTeilne TPUrOHOMETPUYECKUE YpaBHEHUS
Y HEPABEHCTBA.

VYyebHas 1enb — BBEJEHUE MOHATHS TPUTOHOMETPUYECKOW (yHKIMH, (OpMUpOBaHUE
YMEHHM HAaXOJWUTh OOJACTh OMpEACNICHUS W MHOXKECTBO 3HAYEHUS TPUTOHOMETPUUYECKUX
byHKIMI; O0ydeHHEe HCCIEAOBAHUIO TPUTOHOMETPUYECKUX (PYHKIMHA HA YETHOCTh U
HEYETHOCTh U HAXOXKJEHUIO TMeproaa (QyHKIUHU; U3ydyeHUE CBOMCTB (YHKIUH Y = COS X,
oOydeHue MOCTpoeHHI0 Trpaduka (GYHKIUHM U MPUMEHEHHUIO CBOWCTB (YHKIMH TIpU
pellleHuH ypaBHEHUU U HEPABEHCTB; M3yYEHHUE CBOMCTB (YHKIMU y = sin X, 0OydeHue
NOCTpOEHUI0 Tpaduka (YHKIMM W TPUMEHEHUIO CBOMCTB (YHKUHMH MPU PELICHUU
YPaBHEHUI U HEPABEHCTB; O3HAKOMJIEHUE CO CBOMCTBaMHU (YHKIMH y = tg X U y = ctg X,
U3y4YeHUE CBOMCTB (DYHKIIMM y = COS X, OOy4eHHE IMOCTPOCHUIO IpapuKoB (YHKIMHA U
IPUMEHEHHUIO CBOMCTB (DYHKIIUI NPHU pelIeHUH YpaBHEHUN U HEPABEHCTB;

2. Ilpou3seoonas u eé zeomempuueckuii cmoica (18 uacos)

[Ipenen nocnenoBatenbHocTU. HenmpepriBHOCTH GyHKIMU. OnpeiesieHue mporu3BOTHOM.
[IpaBuno nuddepennuposanus. IlpousBonnas creneHHoi QyHkuu. [IpousBogHbIe
AJIeMEHTapHbIX QPyHKIUH. ['eoMeTpruuecKuii CMBICI TPOU3BOTHOM.

OcHosHas yenv — NMOKa3aTh y4aluMCs 11e1ecO000pa3HOCTh W3YUYEHUsl MMPOU3BOJHON U B
JajabHenIleM nepBooOpa3Hoil (MHTErpasa), Tak Kak 3T0 HE0OOXOAUMO MIPU PEIICHUU MHOTUX
MPAKTUYECKUX 3aJ1ay, CBSI3aHHBIX C HCCieloBaHUEM (U3UYECKUX SIBIICHHUM, BHIYHCICHUEM
IJIONIA/IE KPUBOJMHEHHBIX (UTYp U OOBEMOB TeNl C MPOU3BOJHBIMU TpPAHUIAMHU, C
noctpoeHueM rpadukoB ¢Gyukiui. [Ipexne Bcero, cieayeT moka3aTb, 4TO (YHKIIUH,
rpadvkaMu KOTOPBIX SIBJISIFOTCS KPHUBBIE, OMUCHIBAIOT BayKHbIE (PU3UYECKUE U TEXHUYECKHUE
IIPOLIECCHI.

VYcBoeHHE TE€OMETPUYECKOTO CMbICIAa TMPOU3BOJHONM M HAaNHCaHUE YpPaBHEHMUS
KacarteabHON K Tpaduky (pyHKIIMU B 3aJJaHHON TOYKE SIBIAETCS 00S3aTE€NBHBIM JJII BCEX
yYaIIUXCH.

Osnanenue npasunamu 1uddepeHupoBaHus CYMMBI, TPOU3BEACHUS U YaCTHOTO JIBYX
(GYHKIMI, BBIHECEHUS IMOCTOSHHOTO MHOXKHUTEJS 3a 3HAK MPOM3BOJHON; 3HAKOMCTBO C
mudepeHIupoBaHUEM CJIOKHBIX (QYHKIIUH W NPAGUIAM HAXONHCOEHUS NPOU3BOOHOU
oopamuou  QyHKyuu;00y4eHUE HUCMOIb30BAHUIO (OPMYJbl MPOU3BOAHOW CTENEHHON
Gynxmun f (x) = xP gna mo6oro aeicTBUTENEHOrO P;OPMUPOBAHKE YMEHHM HAXOIHUThH
NIPOM3BOJHBIC DJIEMEHTAPHBIX (PYHKIIMIA;3HAKOMCTBO C TE€OMETPHUECKUM CMBICIOM
MIPOM3BOJHON OOyUYEHHE COCTABIICHHWIO YpaBHEHUH KacaTelbHOW K Tpaduky (GyHKIUU B
3aJITaHHON TOUKE.

3. Ilpumenenue npouszeoonoii K ucciedosanuio pynkuuii (13 uacos)



Bospacranne wu yObiBanue @yHkuuu. OKcTpemyMbl ¢yHkiuu. Haubonbmiee wu
HavMeHblIee 3HaueHus! QyHKIMH. [Ipou3eoonas 6mopoz2o nopaoka, bINyKIOCMb U MOYKU
nepezuba. [locrpoenue rpadukoB GyHKITUH.

OcHosHas  yenb—  ABISETCS  JAEMOHCTpallMs  BO3MOXKHOCTEH  MPOU3BOJHOM B
UCCJIEIOBAHUM CBOMCTB (PYHKIIMN U IOCTPOCHUH MX IPAPUKOB U IPUMEHEHUE TIPOU3BOIHON
K PpCEIICHUIO TPUKIAAHBIX 3a7ad Ha ONTHUMH3ALHUIO0, JOMOJHUTEIbHO —TPUMEHEHUE
Teopembl Jlarpanka st 0O0CHOBaHUSI JTOCTATOYHOTO YCJIOBHUSI BO3pacTaHUs U yObIBaHUS
bynkun, TeopeMbl depma M €€ T€OMETPUUECKOMY CMBICIY, a TakkKe JOCTaTOYHOMY
YCIIOBUIO AKCTPEMYyMa, 3HAKOMCTBO C IOHATHEM AaCUMITOTHI, MPOU3BOAHOW BTOPOTO
NopsJiKa U €€ MPUJIOKEHNE K BBISIBJICHUIO MHTErPAJIOB BBITYKIOCTH (PYHKIUHU, 3HAKOMCTBO
C pPa3NMUYHBIMUA TPHUKIAJHBIMH MPOTPaMMaMH, TO3BOJSIONIMMH TOCTPOUTH Tpaduk
(GYHKIIMH U UCCIIEIOBATh €T0 C MOMOIIBIO0 KOMIIBIOTEPA.

YyeOHass 1enb — OOydeHHE MPUMEHEHHUIO JOCTATOYHBIX YCJIOBHM BO3pAacTaHHUS U
yObIBaHUS K HAaXOXKJIEHUIO IPOMEXYTKOB MOHOTOHHOCTU (DYHKIMH; 3HAKOMCTBO C
HNOHATUAMU TOYEK OHKCTpeMyMa (YHKUMH, CTAlMOHAPHBIX M KPUTHUYECKUX TOYEK, C
HEOOXOJUMBIMU M JOCTaTOYHBIMHU YCJIOBHSIMH 3SKCTpeMyMa (YHKIMH; OOydeHHE
HaXO0XJIECHUI0O TOYEK SKCTpeMyMa (YHKUMM; OOydYeHHE HaxOXKIACHHIO HauOOJbILIEro U
HAaUMEHbBIIEr0 3HAaYCHUN (PYHKIMU C MOMOILIBIO MPOU3BOJHOW; 3HAKOMCMEO C NOHAMUEM
8MOopoll Npou3Bo0HOU QYHKYuU U e€ QU3UYECKUM CMbICIOM, C NPUMEHEHUeM 6MmOopou
NPOU3800HOU OJIsl HAXONCOCHUSL UHMESPAlo8 GbINYKIOCMU U MOoYeK nepe2udba QyHkyuu,
(GbopMHpOBaHNWE YMEHHUS CTPOUTH rpauKU (PYHKIUNA — MHOTOUJIEHOB C IMOMOIIBIO MEPBON
NIPOM3BOIHOMU, C npusieyeHuem annapama 6mopot nPouU3800HO.

4. Ilepsooopasznan u unmezpan (10 uacos)

[lepBooOpaznas. IlpaBuna HaxoxaeHusi nepBooOpasHbiX. [Lmomianb KpUBOJIMHEHHOU
Tpaneuuu. MHTerpan u ero BblYUCIEHHE. [IpumeneHue uHmezpanoé O peuieHus
Quzuueckux 3adau.

OcHosHas yenb O03HAKOMIIGHHE YYAIIMXCS C TMOHSATHEM TMEPBOOOpa3HOM M 00ydeHue
HaXO0XJICHUIO TUIOMIAJEH KPUBOJIMHEUHBIX Tparneui. [lnomans KpuBOJIMHEWNHON Tpaneuuu
ONpENENsAeTC KaK IMpeNesl HHTETPAIBHBIX CYMM. bOJbIIOE BHUMAaHUE YAEISAETCS
MPWIOKEHUSIM HHTETPAIBHOTO MCUUCICHUS K (U3MYECKUM W TEOMETPUUYECKHM 3aJadaM.
CBsi3p MeXAy MEPBOOOPA3HON U IUIONMIA/IbIO KPUBOJWHEHHON Tpamnenuy yCTaHABINBACTCS
dbopmynori Herorona-JletiOnuma. Jlanee BO3HHMKAET ONMpPEACICHHBINM MHTErpall Kak IMpee
WHTETPabHON CymMMBbI; TIpu 3ToM (opmyna Heiorona-JleitOHuia Takke OKa3bIBAETCS
cripaBeasiiBoii. Takum 00pa3om, 5Ta Qopmysia SIBISETCS TJIABHOW: C €€ IMOMOIIBIO
BBIUUCIISIIOTCSL  OMPEACJICHHBIE MHTErpajgbl M HAXOAATCS IUIOIIAJA KPUBOJIWHEWHBIX
TpaInenuu.

VYyebHas 1enp — O3HAKOMJIEHHE C MOHATHEM IMEpPBOOOpa3HOM, 00yUeHUE HAXOXKJICHUIO
nepBOOOpa3HON 1Jisi CTENneHEed M TPUTOHOMETPUYECKUX (PYHKIUN; O3HAKOMIICHHE C
NOHATUEM HMHTETPUPOBAHUS U OOy4YeHHE MPUMEHEHUIO MPaBUIl HHTETPUPOBAHMS TPHU
HaXO0XJIEHUU TepBOOOpa3HbIX; (HOPMHUPOBAHHE TMOHSITHS KPUBOJIMHEWHON Tpameruw,
03HAKOMJICHUE C TIOHATHEM OINPEAENIEHHOTr0 UHTErpaja, 00y4yeHHe BBIYUCICHUIO IJIOLIaAN
KPUBOJMHEMHON Tpanmeuuu B MPOCTEUIIUX CIyYasiX; O3HAKOMUMb Y4awuxcs C



npUMeHeHueM UHMe2paios O PU3UYeCKUX 3a0ay, Hay4yums peuams 3a0a4u Ha 08UICeHUe
C NpUMeHeHuemM UHme2paos.

5. Komounamopuka (9 uacoe)

[IpaBuno mpousBeneHus. Pasmemienust ¢ nosropenusiMu. [lepectaHoBku. Pasmenienus
6e3 noBTopenuit. Coueranus 6e3 nopropeHuit 1 6uHoM HeroToHa.

OcHosHas yenb — O3HAKOMIJICHHE C OCHOBHBIMH (hOpMyJTaMH KOMOWHATOPUKH U HUX
NpPUMEHEHUEM TPU PELICHUU 3aJlay, pa3BUBAaTb KOMOMHATOPHOE MBIIUICHUE YYaIIUXCH,
03HAKOMHTH C TEOPUEH COCMMHEHMIA, 000CHOBATh (hopMyiry 6mHOoMa Hrerotrona. OcHOBHOM
IIpY BBIBOJIE (POPMYJT YHCIIA TIEPECTAHOBOK U Pa3MEIIEHUH SIBJISETCS MPABIIO YMHOXKCHUS,
MOHUMAaHUE KOTOPOro (GOPMHPYETCS TPH PEIICHUH PAa3INYHBIX TPUKIATHBIX 3aj1ad.
CBoiicTBa 4UMClia COUYETAHHUI JOKA3bIBAIOTCS U 3aTE€M MPUMEHSIOTCA MPU OpraHU3alud U
UCCJIEI0BAHUN TpeyroyibHuKa [lackas.

VYyeOHas 1eNb — OBJIAJICHUE OJHUM W3 OCHOBHBIX CPECTB MOJICUETA YHCIIA PA3THIHBIX
COCIMHEHHM, 3HAKOMCTBO YYaIIUXCS C Pa3MEIICHUSMH C MOBTOPEHUSIMU. 3HAKOMCTBO C
NEPBBIM BUJIOM COCIMHEHHM — TEPECTaHOBKAMU; JEMOHCTpPAIMS MPUMEHEHUs IMpaBUiia
MPOU3BEJICHUSI TPU BBIBOJIE (POPMYJIBI YHCIIa MEPECTAHOBOK M3 I JIEMEHTOB. BBeneHue
MOHATHUS pa3MelIeHus: 0e3 MOBTOPEHUI U3 M 3JIEMEHTOB 10 1I; CO3/IaHUE MaTEMaTUYECKON
MOJICNIN JIJISl PeIlIeHUsI KOMOMHATOPHBIX 33/1a4, CBOJUMBIX K IMOJICUETY YMCIIa Pa3MElICHUH;
3HAKOMCTBO C COYETAHUSIMH UM UX CBOMCTBAMHU; pelIeHMe KOMOWHATOPHBIX 3ajad,
CBOJSIIMXCA K TOJICYETY 4YHUCIa COYETAaHUHW U3 M DJJIEMEHTOB MO II; OOOCHOBAaHHOE
KOHCTpYHpOBaHWE TpeyroiapbHuka Ilackams; oOydeHuWe BO3BEICHHIO JBYWICHAa B
HaTypaJbHYIO CTETICHb C UCITOb30BaHueM GopMynbl HetoToHa. CocTaBiieHne MOPSA0YHBIX
MHOXXECTB (00pa30oBaHHE TMEPECTAHOBOK); COCTABJICHHE TMOPSAOYHBIX TOJIMHOKECTB
JAHHOTO MHOXeCTBa (0Opa3oBaHHE pa3MEIIeHUH );J0Ka3aTeIbCTBO  CIPABEAJIMBOCTH
dopMyn nans mojcYeTa uYMcia TMEePeCTaHOBOK C TMOBTOPEHUSMH M YHMCIA COYETAHUH C
MOBTOPCHUSIMH, YCBOCHUE IPUMEHEHHUS METO/1a MaTEeMaTUIECKONH WHIYKITUH.

6. Inemenmuvt meopuu eéepoammuocmeii (7 uacos)

BepositHocTh  coObiTusi.  CrokeHue BeposiTHOCTEW. BeposTHOCTH Mpou3BeACHUS
HE3aBUCUMBIX COOBITHH.

Ocnognas yenb — CPOPMUPOBATH MOHITHE BEPOSITHOCTH CIYYalHOIO HE3aBUCHMOTO
coObITud. VccnenoBanue nMpocTeNINX B3aUMOCBSI3EH MEXIY Pa3IUYHBIMU COOBITUSIMH, a
TaKKe HAXOXKJICHUIO BEPOSATHOCTEH BUJIOB COOBITHI Yepe3 BEPOSATHOCTH JIPYTUX COOBITHIA.
Knaccuueckoe onpezeneHne BEpOITHOCTH COOBITHSI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
ucxojgamMu (opMHUpyeTcss CTpPOro, M Ha €ro OCHOBe (C HCHOJb30BAHMEM 3HAHUU
KOMOMHATOPUKH) peraeTcss 0oJIbIIMHCTBO 3a/1ay. [loHsTHE TeoMeTpruuecKoil BEpOSITHOCTH
U CTaTUCTUYECKOW BEPOATHOCTH BBOJWINCH HA MHTYUTHBHOM ypoBHE. [Ipu m3noxxenumn
Marepuajia JTaHHOTO  paslenia IMOJYEPKUBAETCA TPUKIAAHOE 3HAYECHHE  TEOPHUH
BEPOSITHOCTEN B PA3JIMYHBIX 00JACTAX 3HAHUN U MIPAKTUYECKOM JESITEIIbHOCTH YeJIOBEKa.

VYyeOHast 1enhb — 3HAKOMCTBO C pa3IMYHBIMH BHIAMH COOBITHH, KOMOWHAIIUSIMH
COOBITHH; BBEJACHUE TIOHATHS BEPOSTHOCTH COOBITUS U OOyYeHHE HaXOXKICHHUIO
BEPOSITHOCTA CIyYalHOTO COOBITUS C OYEBUIHBIMH OJIATONPHUSATCTBYIOIIMMU HMCXOJIAMH;
3HAKOMCTBO C TEOPEMOW O BEPOSTHOCTH CYMMBI JIBYX HECOBMECTHBIX COOBITHA U €€



INPUMCHCHUCM, B HACTHOCTH IIPpU HAXOXKICHUH BCPOATHOCTHU HIPOTHUBOIIOJIOKHOT'O CO6BITI/I$I;
n ¢ TCOpeMOfI O BCPOATHOCTH CYMMBbI JIBYX IIPOHU3BOAHBIX CO6LITHﬁ; HHTYUTHUBHOC
BBCACHHUC IIOHATHA HC3aBHCHMBIX CO6LITHﬁ; 06y‘ICHI/I€ HaXOXICHHUIO BCPOATHOCTHU
IMPOU3BCACHUA ABYX HC3aBUCHUMbIX COOBITHH.

6. Ypasuenusn u nepasencmea ¢ 06ymsa nepemenuvimu ( 7 uacos)

Jlunelinple ypaBHEHUS M HEPABEHCTBA C JIByMs IepeMeHHbIMU. Hennuelnble ypaBHEHUS
Y HEPABEHCTBA C IByMsI IEPEMEHHBIMHU.

Ocnognass yenb — OOOOUINTH OCHOBHBIE MPHUEMBI DPEIICHUS YPaBHEHH H CHUCTEM
YpaBHEHUM, HAYYUTh Y4YaIIUXCS M300pakaTb Ha KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBO
pEelIeHNI JINHEMHBIX HEPABEHCTB U CUCTEM JINHEMHBIX HEPABEHCTB C IBYMsI IIEPEMEHHBIMU,
chopMUpOBaTh HABBIKM pEIHICHUS 3aJad C [apaMeTpaMy, TIOoKa3aTh MPUMEHEHHE
MaTEMaTUYECKUX METOJIOB JUIsl pELIEHUSI COJIEep KaTeNIbHbIX 337a4 U3 pa3InyHbIX oOjacTer
HAayKH U IPAKTUKH.

VueOHas OCJIb — HAY4YUTb YYalllUXCA 1/1306pa>1<aTL Ha KOOpIIHHaTHOﬁ IIJIIOCKOCTH
MHOXKCCTBO pemeHHﬁ JIMHEHUHBIX HCPAaBCHCTB U CUCTCM JIMHEHHBIX HCPAaBCHCTB C JABYM:A
IICPCMCHHBIMMU.

8. Umozoeoe noemopenue Kypca anzeopuvl u nauan
Mmamemamuueckozo ananusa ( 19 uacos)

Beipaxxenuss ¢ kopHsamu. CreneHHble BbIpaxkeHus. MppanuoHaIbHBIE BBIPAXKCHUS.
Jlorapudmuueckue BbIpakeHUs. TpUrOHOMETpUUYECKHE MpeoOpa30oBaHUs BbIPAXKCHUI.
WppaunonansHbie ypaBHeHus. [loka3zarenbHble ypaBHeHUs. Jlorapudmudeckue ypaBHEHUS.
[Toka3aTenbHble W JOrapu(pMUYECKHE HEPABEHCTBA. TPUTOHOMETPUYECKHE YpPaBHEHMS.
JpoOHo-panmoHanbHble HepaBeHCTBAa. (OOsacTh ompeneneHuss W 00JIacTh 3HAYCHUS
¢bynkuunu. YETHple W HE4YE€THBIE (PYHKUUHU, NepuoauyHocTh (yHkumid. Hymu Qynkium.
[TpoMekyTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHue M yobiBaHue QpyHkuuu. [IpousBoaHas u eé
npumeHeHue. [lepBooOpasHas u e€ npuMeHeHue.

Ypoku HUTOrOBOrO0 MOBTOPEHUS] MMEIOT CBOEH IICNIbI0 HE TOJBKO BOCCTAaHOBJICHHE B
naMaTd  y4alluxcs OCHOBHOTO  MaTepualia, HO U  00oOmIeHue, yTOYHEHHE,
CHUCTEMAaTH3aIMI0 3HAaHWW TO anrebpe W HayajgaM MaTeMaTHYeCKOro aHaim3a 3a Kypce
CpPEIIHEH IIKOJIBI.

HOBTOpeHI/Ie IMPOBOAUTCA II0 OCHOBHBIM COACPIKATCIbHO-MCTOOAUYCCKUM JIMHUAM H
BBICTpAaUBACTCA B CICAYIOIIHUM IIOPAAKC: BBIYHCIICHUA U Hp606pa3OBaHI/I$I, YPAaBHCHHUA U
HCPaBCHCTBA, (1)}’HKI_II/II/I, Ha4dajJla MaTCMaTHYCCKOI'O aHaJIn3a.

TemaTnueckoe MIAHMPOBaHMe MO ajredpe

B 10 kiaacce
KO.]'II/I‘leCTBO qJacoB B HEACJIIO: 3 gaca



I'ogoBoe KOJIHYECTBO YACOB:

105 yacoB

PexBu3utbl nmporpammbl: [Iporpammbl asi oOieoOpa3oBaTeNbHBIX IKOJA, TMMHA3HM,
muneeB: coopauk “IIporpammel  061Ie00pa3zoBaTEIbHBIX yUpexkAeHU: Anredpa U Hadana
MaTeMatuyeckoro aHanuza»” CocraButenb: T.A.bypmuctpoBa, Mocksa «IIpocsemieHuey,
2000.
YMK : 1) Anre6pa u Hauana MaTemMaTudeckoro aHanusa . 10 kiacc: yueb. nis
o011eo0pasoBar. opranuzanuii: 6a3oBsiii U yriayos. yposau / ( FO.M. Konsarun, M.B.
Tkauéna, H.E. ®énoposa, M.U. 1laGyrun). - M. : [Ipocsemenue, 2017.

2) JlMgakTHYeCKue MaTepHalIbl

Jlo6poBa, — M.: IIpocBemenne, 2012r.

IUTS
MaTeMaTU4YeCcKOro aHanusza» apropos: M.M.111a0yuuH,

10 xmacca «Anrebpa © Hadana
M.B.TkauéBa, H.E.®Enoposa, O. H.

Ne
n/n HaumeHoBaHue pa3aesioB u Koa — Bo DopMbI
TeM YPOKOB 4acoB KOHTPOJIfA
1 IHoBTOpeHne Kypca ajaredpsl 3a 7
7-9 kanacc
1.1 AnreOpanyeckue BbIpaKeHUs 1
1.2 JIuHeliHbIe YpaBHEHHS U CUCTEMBI 1
YpaBHEHUI
1.3 UucnoBele HEPABEHCTBA U HEPABEHCTBA 1
MepBOM CTENEHU C OJTHUM HEU3BECTHBIM
1.4 KBangpaTHbie kopHU 1
1.5 KBagpaTHble ypaBHEHUS U HEPABEHCTBA 2
1.6 CaoiicTBa 1 rpaduku QpyHKIIUH 1
2 I'naBa IV Crenens ¢ 1eCTBUTEIbHBIM 11
noKaszareJjeM.
2.1 JlelicTBUTENbHBIC YHCTIA. 1
2.2 beckoHneuHo yObIBatoias 1
re€OMETPUYECKasl POrpeccust
2.3 dopMmyia cyMMbl 0ECKOHEUHO 1
yOBIBAIOIIECH T€OMETPHUUECKOM
IIPOrPECCUU
2.4 ApudmMernyecknii KOpeHb HaTypalbHON 1
crenenn. CBolcTBa apuhMETHIECKOTO
KOpHS HaTypaJbHOW CTENCHU
2.5 Boruucnenue apudmeTnueckux KopHen 1
HATypaJbHON CTENICHU
2.6 VYrpolieHue BoIpaKeHUM, CoaepKaIIUX 1
apu(pMETHIECKUN KOPEHb HATypaIbHOM
CTENEHU
2.7 Crenenb ¢ pallMOHAIbHBIM [TOKA3aTEIIEM. 1
CBoiiCTBa CTENEHU C pAIIMOHATBHBIM
MOKa3aTeseM
2.8 CreneHn ¢ JeNCTBUTEILHBIM 1




ITOKAa3aTCJICM.

2.9 VYrporieHue BeIpakeHU!, CoAepKaIINX 1
CTENEHb C JICUCTBUTEIIBHBIM MTOKA3aTEIEM

2.10 Ypoxk 060011IeHHS M CUCTEMAaTH3alNH 1
3HAHUMU.

2.11 | KontponbHas pabota Ne 1 o teme: KP Ne 1
«CremneHsp ¢ AEHCTBUTEIBHBIM 1
MOKa3aTeIem.

3 I'naBa V. Crenennas pyHKums. 13

3.1 Crenennast pyHKIus, €€ CBOMCTBA U 1
rpaduk.

3.2 ITocTpoenue rpaKoB CTEIIEHHBIX 1
byHKIMA

3.3 CpaBHeHHE 3HAUCHUN BBIPAKCHHM, 1
COJIEP>KaINX CTETICHb

3.4 B3anMHo oOpaTHble (DYHKIIHH. 1

3.5 CnoxxHble QYHKIIHH. 1

3.6 Jpo6Ho-nuHelHas QyHKIHs. 1

3.7 PaBHOCHIIbHBIE ypaBHEHUS. 1

3.8 PaBHOCMIIbHBIE HEpABEHCTBA. 1

3.9 WpparmoHanbHble YpaBHEHHUS. 1

3.10 | Pemenne uppannoHaIbHBIX YPaBHEHUH. 1

3.11 WppanmoHanbHble HEPABEHCTBA. 1

3.12 Ypok 00001IeHHS M CUCTEMaTH3aINH 1
3HAHUMU.

3.13 Kontponbhas padora Ne 2 o Teme: 1 KP Ne 2
«CreneHHas QyHKIUS.

4 I'nasa VI. lloka3areibHast pyHKIUS. 10
4.1 [lokazaTenbHas GyHKUUS, €€ CBONCTBA U 1
rpaduk.
4.2 [TocTpoenue rpaduka mokazareabHON 1
GyHKIMH.
4.3 IToka3aresibHbIE YpaBHEHHSI. 1
4.4 Penienne moka3aTelnbHbBIX YpPaBHEHUN 1
4.5 ITokazarenbHbIC HEPABEHCTBA. 1
4.6 Pemienne mnoka3aTenbHBIX HEPABEHCTB. 1
4.7 CucTeMbl NOKa3aTENbHbBIX YPABHEHUM. 1
4.8 CucTteMbl NOKa3aTEIbHBIX HEPABEHCTB. 1
4.9 Ypoxk 00001IeHHS] CUCTEMATH3AIUH 1
3HAHUM.

4.10 Kontposnbnas padora Ne 3 o teme 1 KP Ne 3
«ITokazaTenpHas QyHKIMI.

3) I'nasa VII. Jlorapudpmuueckas 15

byHKuma.




5.1 [Tonsarue norapudma urciaa. OCHOBHOE 1
sorapu(MUYECKOe TOKIECTBO.

5.2 Brraucnenue norapudMon 1

5.3 CgoiictBa orapudmoB: orapudm 1
MPOU3BENICHHUS] U YaCTHOTO

5.4 CaoiicTBa norapumoB: orapupm 1
CTETICHU

5.5 Hecstuunsie gorapudmel. Uucno e. 1
OkcnoHeHTa. HatypainbHble orapu@msi.

5.6 dopmyiia repexoia K HOBOMY 1
OCHOBAHHIO

5.7 Jlorapudmuueckas GyHkius, eé 1
CBOICTBA U TpaduK.

5.8 [TocTpoenue rpaduka sorapupmMuIecKoi 1
(GyHKIMH.

5.9 Jlorapudmuyeckue ypaBHEHUSI. 1

5.10 Pemenue norapupmMudecKux ypaBHEHHI. 1

5.11 Pemenue cucteM gorapupMuIECKux 1
YPaBHEHUM

5.12 JlorapudmMuueckrie HepaBeHCTBA. 1

5.13 Pemenue norapu()mMmuyecKkux HEpaBeHCTB. 1

5.14 VYpoxk 0600111eHNs] CUCTEMATH3aALUN 1
3HAHUMU.

5.15 Kontponbnas padora Ne 4 o Teme 1 KP Ne 4
«Jlorapudmuueckas hyHKIUS.

6 I'nasa VIII. Tpuronomerpuyieckue 24

(hopmy.ibl.

6.1 PannanHas mepa yria. 1

6.2 [ToBOPOT TOUKM BOKPYT Hauaja 1
KOOpJMHAT.

6.3 Koopaunate! TOUKH, MOTYyIEeHHON 1
MOBOPOTOM BOKPYT Hadasia KOOpAMHAT Ha
3aJJaHHBINA YT OJI

6.4 Onpenenenue cuHyca, KOCUHYyca 1
MIPOU3BOJILHOTO yTJIa.

6.5 OnpeneneHyue TaHTEHCA U KOTAHT€HCA 1
MPOM3BOJBHOTO yTJIA.

6.6 3HaKu CMHYyca, KOCUHYCa U TaHTeHca. 1

6.7 3aBHUCUMOCTb MEXKIY CUHYCOM, 1
KOCHHYCOM M TaHT€HCOM OJTHOTO U TOTO
Ke yria.

6.8 OCHOBHOE TPUTOHOMETPUIECKOE 1

ToxnaectBo. [IpeoOpa3zoBanue
MPOCTEHIIINX TPUTOHOMETPUICCKIX




BBIPKECHU .

6.9 TpuronoMerpruuecKue TOXIECTRA. 1

6.10 [IpuMeHeHne TPUTOHOMETPUUECKUX 1
TOKJIECTB TPHU YNPOIICHHS BBIPAXKEHUN

6.11 | Jloka3aTenbCTBO TPUTOHOMETPUIECKHIX 1
TOXJIECTB

6.12 CuHYyC, KOCUHY U TAaHT'€HC YIJIOB O U —(L. 1

6.13 ®opmyiibl cnoxkenns. CHHYC U KOCUHYC 1
CYMMBI U Pa3HOCTH JIBYX YTJIOB.

6.14 dopmyiibl ciiokeHus. TaHT€HC CYyMMBI U 1
Pa3HOCTH JBYX YTJIOB.

6.15 | [Ipumenenue GopMyI CIOKEHUS MPU 1
YOPOIIEHUH BBIPAKCHUN U
JI0Ka3aTEeIbCTBE TOXKIECCTB

6.16 | CuHyc, KOCHHYC U TAaHTE€HC JBOMHOTO 1
yria.

6.17 CuHyc, KOCUHYC ¥ TAHT'€HC MTOJIOBUHHOTO 1
yria. BelpaxkeHrne TpUroHoMeTpUYECKUX
(GyHKIUI yepe3 TAHTeHC MOJIOBUHHOTO
aprymeHTa

6.18 DopMyJIbl IPUBEIECHUS. 1

6.19 | [Ipumenenue GhopMyI MPUBEACHUS MIPH 1
BBIYMCIICHHUSIX U YIIPOIICHUN
TPUTOHOMETPHUECKUX BBIPAKCHUN

6.20 | Cymma u pa3HOCTh CHHYCOB. 1

6.21 CyMMa 1 pa3HOCTh KOCHHYCOB. 1

6.22 IIpousBeieH e CHHYCOB U KOCHHYCOB. 1

6.23 Ypoxk 000011eHUs] CUCTEMATH3aAIUH 1
3HAHUMU.

6.24 | KontponbHas pabota Ne 5 o teme 1 KP Ne 5
«Tpuronomerpuueckne GOpPMYIBD.

7 I'nasa IX. Tpuronomerpuueckue 20

YPaBHEeHHUsI

7.1 YpaBHeHue cos x=a. APKOCHHYC 4YHcCIia 1

7.2 Pemenune npocrenmmx ypaBHEHUN 1
COS X=a.

7.3 Briuncienne apkkocuHyca 4ynciia 1

7.4 VYpaBHeHue sin X = a. ApKCUHYC yucia 1

7.5 Pemenne npocrermmx ypaBHEHUN 1
sin X = a.

7.6 BrlunciieHne apkcuHyca yucia 1

1.7 VYpaBHeHue tg X =a. ApKTaHI€HC Yucia 1

7.8 Pemienne npocrenmmx ypaBHEHUN 1

tg X =a




7.9 Tpuronomerpruueckue ypaBHEHUs], 1
CBOJISIIIIMECS K alre0pandyecKum.

7.10 OnHOPOJIHBIE YPABHEHHS. 1

7.11 JIluHeliHbIe ypaBHEHUSI. 1

7.12 Pemenne TpuroHOMETpUYECKUX 1
YpPaBHEHUI

7.13 Merton pa3noKeHus: HA MHOYKUTEIIN. 1

7.14 MeTto 3aMEHBI HEU3BECTHOTIO . 1

7.15 MeTto OIICHKH JICBOM M MPaBOMl yacTei 1
TPUTOHOMETPUYECKOTO YPaBHEHUS.

7.16 CucTeMbl TPUTOHOMETPUYECKUX 1
YpPaBHEHUM.

7.18 TpuroHomerpuyeckre HEpPaBEHCTBA. 1

7.19 Pemienne TpuroHOMETpUYECKUX 1
HEPABEHCTB.

7.20 Ypoxk 0060011eHUs] CUCTEMATH3aIUH 1
3HAHUM.

7.21 Kontponbnas padota Ne 6 1o Teme 1 KP Ne 6
«TpuronoMerpudeckue ypaBHEHHS.

8 IloBTOpEHME 6

8.1 Crernens ¢ JeHCTBUTEIIbHBIM 1
nokasareneM. MpparmonanbHabie
YpaBHEHUS.

8.2 [TokazarenbHble YpaBHEHUS U 1
HEpaBEHCTBA

8.3 Jlorapudmuueckue ypaBHEHUS U 1
HEpaBEHCTBA

8.4 HTtoroasi KOHTpoJIbHAS paboTa 1 KP No 7

8.5 AHanu3 UTOroBOM KOHTPOJBHOMN pabOThI 1

8.6 Pemmenwne 3a1a4 MOBBIIEHHOW TPYIHOCTH. 1

TEMATHUYECKOE IINTAHUPOBAHHUE
IO AJITEBPE B 11 KJIACCE

KoanuecTBO 4acoB B Heae 10: 3 yaca B HENEITIO
I'onoBoe xoanuecTBo yacoB: 102 yaca

PexBu3uthl nporpammbl: [Iporpammbr miisi o0mieoOpa3oBaTeNbHBIX IIKOJN, TUMHA3HM,
murieeB: coopauk “IIporpammer  001Ie00pa3oBaTEIBHBIX yUpexkACHUN: Anredpa U Hadana
Marematudeckoro ananusza»”’ CocrtaButenb: T.A.bypmuctpoBa, Mocksa «IIpocsemieHuey,
2009.

YMK : 1) AnreOpa u Hauana MmaTemMaTH4ecKoro aHanusza . 11 kmacc: yueo. nis
o011eo0pa3oBar. opranuzanuii: 6a3oBbliii u yriryos. yposuu / ( FO.M. Konsirun, M.B.
TkauéBa, H.E. ®&noposa, M.U. [llabynun). - M. : [Ipocsemenue, 2017.



2) JlupgakTHYeCcKWe MaTepHaIbl

ISt

MaTeMaTH4eCKoro aHanuzay» aBTopoB: M.U.111abyHuH,
Jlobposa, — M.: [Ipocsemienue, 2012r.

11 «macca «Anrebpa w Haudana
M.B.TkauéBa, H.E.®énoposa, O. H.

Ne
n/n HaumeHoBaHue pa3aesioB u Koa — Bo DopMbI
TeM YPOKOB 4acoB KOHTPOJIA
1 I'nasa I. Tpuronomerpuuyeckue 18
GyHkUN
1.1 OO6macTh onpeneneHus 1
TPUTOHOMETPUYECKUX PYHKITUH.
1.2 MHO0XeCTBO 3HAaUECHHI 1
TPUTOHOMETPUYECKUX PYHKIIUHN
1.3 YeTHOCTb, HEUETHOCTD 1
TPUTOHOMETPHUECKHUX (DYHKITHIA.
14 [leprnoa4HOCTH TPUTOHOMETPUYECKUX 1
GyHKIMIM.
1.5 | OcHOBHOI1 eprUOA TPUTOHOMETPUUECKUX 1
byHKIUH
1.6 CaoiicTBa QyHKIIUU y=COsX U €€ rpaduk 1
1.7 [TocTpoenue rpadukoB GhyHKIHIMA, C 1
HCIIOJIb30BAaHUEM TTPaBUII
npeobpa3oBaHus rpa)uKoB
1.8 I'paduueckoe pemienue 1
TPUTOHOMETPUUECKUX YPaBHEHUH U
HEPABEHCTB U CUCTEM YPaBHEHHIA.
1.9 CaoiicTBa QyHKIIMHU y=sinX U €€ rpaduk 1
1.10 | Iloctpoenue rpadukoB PyHKIUH, C 1
MCIIOJIb30BAaHUEM TTPaBUII
npeoOpa3oBaHus rpagukoB
1.11 | I'paduueckoe perieHue 1
TPUTOHOMETPUUECKUX YPaBHEHUH U
HEPABEHCTB U CUCTEM YPAaBHEHHIA.
1.12 | CgoiicTBa (hyHKIIMHU y=tgX H €€ TrpadukK 1
1.13 | CgoiicTBa (hyHKIIMHU y=ctgX U e€ rpaduK 1
1.14 | I'paduueckoe perieHue 1
TPUTOHOMETPUUECKUX YPAaBHEHUN U
HEPABEHCTB U CUCTEM YPABHEHHH.
1.15 | ObpaTtHble TPUTOHOMETPUIECKUE 1
byHKIMH
1.16 | JluneiiHOe ypaBHEHHE C OAHOU 1
IIEPEMEHHOM.
1.17 | Ypoxk 0000111eHHs U CUCTEMAaTU3alNH 1
3HAHUU TI0 TEME «TPUTOHOMETPHUECKHE
byHKIUM




1.18 | KontpoabsHas padota Ne 1 mo teme 1 KP Ne 1
«Tpuronomerpuueckue GyHKIUN.
2 I'masa II. IIpou3BoaHas u eé 18
reOMeTPHUYECKHH CMbICJI
2.1 | Ilpenen mocienoBaTeIbHOCTH 1
2.2 | HenmpepbIBHOCTHh PyHKIIMU 1
2.3 | Onpenenenne MpON3BOTHOM 1
2.4 Haxoxaenue nmpou3BoiHON QyHKITUN 1
kx+b, x2, x3
2.5 [TpaBwia nuddhepeHunpoBaHus: 1
IPOU3BOJIHBIE CYMMBI U PA3HOCTH
2.6 | IlpaBuna nuddepeHupoBanusi: 1
POU3BOIHBIC TPOU3BENICHHUS M YaCTHOTO
2.7 | IlpaBuna nuddepeHmpoBanusi: 1
MIPOMU3BOIHAS CJIIOKHOU PYHKIIUU
2.8 | Ilpon3BoaHas creneHHON QYHKIIUU 1
2.9 Haxos1eHue npon3BOHBIX CTETICHHOM 1
hyHKIUN
2.10 | ITpousBoaHbBIC AIEMEHTAPHBIX PYHKITUN 1
2.11 | [IpumeHeHHE TPOU3BOTHBIX 1
g depeHurpoBaHus 1Sl HAXO0XKICHUS
MIPOU3BOTHBIX
2.12 | [IpumeHeHHe MpaBuI 1
b depeHurpoBaHus 1Sl HAXO0XKICHUS
IPOU3BOJHBIX
2.13 | YrnoBoit k03P hUIIUEHT TPsIMOIA. 1
2.14 | 'eoMeTpr4eCcKuil CMBICI TPOU3BOTHOM. 1
2.15 | YpaBHeHHEe KacaTenbHOU K rpaduKy 1
GyHKLIMH.
2.16 | Ypok 00001IeHus U CUCTeMaTH3 AN 1
3HaHui 1o Teme «IIponsBoHANY.
2.17 | Ypok 0000IIeHus U CUCTEMaTH3aIlnN 1
3HAHUU M0 TEME « Y PaBHEHUE
KacaTelbHON K rpa@uKy HyHKIIUI)
2.18 | KonTponwsHas paborta Ne 2 o teme 1 KP Ne 2
«ITpousBogHas u €€ reoMeTpUIECKHUI
CMBICTI».
3 I'naga II1. IlpumeHenne npou3BoOaHOM 13
K MCCJIEeA0BAHUIO PYHKIMU
3.1 | Bo3pacranue u yObiBaHH€e QYHKIUU. 1
3.2 HaxoxaeHue nHTepBalioB BO3pacTaHus U 1
yObIBaHUSI QYHKITHH.
3.3 CranoHapHble TOYKH QYHKITUU. 1
3.4 OKCTpeMyMbI (QYHKITHH. 1




3.5 HauOoubliiee 1 HauMeHblee 3HaYEHUs 1
hyHKIUN

3.6 Haxoxnenne HanOoIbIIETO U 1
HAaWMEHBIIIEro 3HaYeHUN (PYHKITHM.

3.7 | Pemenue 3aay Ha HAXOXKICHHE 1
HanOOJIBIIIET0 ¥ HAMMEHBIIIETO 3HAYCHUN
GbyHKITIH.

3.8 | [Ipou3BogHast BTOPOTO MOPSIIKA, 1
BBITTYKJIOCTh U TOYKH TIepernda

3.9 ITocTpoenue rpadukoB GyHKIHI 1

3.10 | IIpumeneHnue npor3BOAHOM K 1
MOCTPOCHHIO IPaUKOB (DYHKITUH.

3.11 | Ypok 0000mIeHns 1 CucTeMaTH3aIim 1
3HaHuU 1o teMe «lIpumenenune
ITPOM3BOJTHON K MCCJIEOBAHUIO
byHKITUN

3.12 | Ypok 00001IeHns 1 CHCTEMaTH3aIiH 1
3HaHMuM 1o TeMe «Pemenne 3anaq Ha
HAaXO0XK/JIEHUE HAauOOJIBIIIETO U
HAWMEHBIIIETO 3HAYCHUN PYHKITUNY

3.13 | KontposnbHas padota Ne 3 o Teme 1 KP Ne 3
«ITpumeneHne npou3BOAHOM K
UCCJIEIOBAHNIO QYHKIIUNY.

4 I'nasa IV. IlepBooOpa3Hasi u MHTErpaJ 10
4.1 IlepBooOpazHas 1
4.2 | HaxoxneHnue nepBooOpa3HbIX 1
4.3 [IpaBuna HaX0XACHUS IEPBOOOPAZHBIX 1
4.4 HNHrterpupoBanue. 1
4.5 ITnomanb KpUBOJIMHEHHOM Tpamneum. 1
4.6 WNHTerpan u ero BIYUCIIEHUS. 1
4.7 Boeruucnenus miomanen puryp c 1

MOMOITHIO0 HHTETPAJIOB

4.8 [IprMeHeHne MHTETPaNIOB I PELICHUS 1
(bu3nIecKuX 3a1ad

4.9 Ypok 00001IeHHUS M CUCTEMATH3aINH 1
3HaHui mo Teme «llepBooOpazHas u
WHTETpan)

4.10 | KonrpoinbHas padota Ne 4 o teme: 1 KP Ne 4
«IlepBooOpa3Hast U HHTETpa.

5 I'naBa V. KomOunaropuxka 9

5.1 [TpaBuno npousBenenus. Pazmenienus ¢ 1
MTOBTOPCHUSIMU

5.2 IlepectanoBkH 1

5.3 | Pemenue 3ayay Ha mepecTaHOBKY YHCEI 1




54 PasMenienns 6€3 moBTOpeHUM 1
5.5 Coueranus 6€3 MOBTOPEHUN
5.6 PexyppeHTHOE CBOMCTBO YHCIIa 1
COYETaHUM
5.7 bunom HrroToHna 1
5.8 | Ypok 0000meHns 1 cucTeMaTu3amum 1
3HaHui o Teme «KoMmOuHaTOpHKay
5.9 Kontponbnas padota Ne 5 o Teme 1 KP Ne 5
«Kombunatopukay.
6 I'naBa VI. DnemeHTBI TEOPUM 7
BEPOSITHOCTEM
6.1 | BeposTHOCTH COOBITHS 1
6.2 KomMOuHanus coopITuii 1
6.3 | CiokeHHe BEpOSATHOCTEH 1
6.4 Pemienune 3amay Ha CIOKEHUE 1
BEPOSTHOCTEMN
6.5 BeposTHOCTh IPOU3BEICHUS 1
HE3aBUCUMBIX COOBITUI
6.6 Ypoxk 00001IeHHS M CUCTEMaTH3alNH 1
3HAHUU 110 TeME «DIIEMEHTBI TEOPUU
BEPOSITHOCTEI
6.7 | KonrponwsHas pabota Ne 6 mo Teme: 1 KP Ne 6
«TEMEHTBI TEOPUU BEPOSTHOCTEW.
7 I'nasa VIII. YpaBHeHnusi u 7
HEPaBEeHCTBA C IByMs NepeMEeHHbIMH
7.1 JIuHeliHble ypaBHEHHUS C ABYMS 1
NepeMEHHBIMU
7.2 JIuHeliHbIE HEPABEHCTBA C IBYMS 1
MepeMEHHBIMHU
7.3 Henuueiinpie ypaBHEHUS C AByMs 1
MepEeMEHHBIMHU
7.4 HenuHeilinple HEpaBeHCTBA C AByMS 1
NepeMEHHBIMU
7.5 Peuienne HeTMHENHBIX YPABHEHUN U 1
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU
7.6 Ypok 00001IeHHS M CUCTEMATH3aIIUH 1
3HAHWUM 110 TeME «YpPaBHEHUS U
HEPaBEHCTBA C JBYMS TIEPEMEHHBIMI
7.7 | KonrponbHas padora Ne 7 o teme: 1 KP No 7
«YpaBHEHUS ¥ HEPABEHCTBA C IBYMS
MIePEMEHHBIMI
8 IloBTOpEeHME 19
8.1 BripaxkeHus ¢ KOpHSIMHU 1
8.2 CreneHHbIe BhIpaXXEHUs 1




8.3

WppairioHanbHble BhIpAXKEHUS 1

8.4 | Jlorapudmudeckue BbIpAKCHUS 1

8.5 Tpuronomerpruueckue nmpeodpa3oBaHUs 1
BBIPAKCHUU

8.6 | MppaumonanbHble ypaBHEHUS 1

8.7 Iloka3aresbHBIE YPaBHEHHUS 1

8.8 | Jlorapupmuueckue ypaBHEHHUS 1

8.9 [TokazarenbHbIC U JTOTapUPMUISCKUE 1
HEPaBEHCTBA

8.10 | Tpuronomerpuyeckue ypaBHEHUS 1

8.11 | Ipo6GHO-panroHaNibHbIE HEPABEHCTBA 1

8.12 | O6mnactp omnpeneneHus u 006J1acTh 1
3Ha4YeHUS (PYHKIUU. YeTHBIC W HEUCTHBIC
(YHKIHMH, TEPUOTUYHOCTh QYHKIUN

8.13 | Hynu pyHKIMH, MPOMEKYTKH 1
3HAKOIIOCTOSIHCTBA, BO3PACTaHUE U
yObIBaHME (PYHKITUU

8.14 | [IpousBoaHas U €€ MPUMEHEHUE 1

8.15 | [lepBooOpasHasi 1 ee mprUMEHEHUE 1

8.16 | UroroBas koHTpoibHAs paboTa B popme 2 KP Ne 8

8.17 |EID

8.18 | AHanu3 UTOroBoM KOHTPOJIBbHOMN pabOTHI 1

8.19 | Pemenue 3aganuii u3 BapuantoB EI'D 1

TPEBOBAHUS K YPOBHIO

IHOAT'OTOBKH BbIITYCKHUKOB
B pezynvmame usyuenus mamemamuKku Ha 0a3060Mm ypOGHe YUEHUK 00NIHCEH

3HATH/IIOHUMATD"

3HAUCHUE MATEeMaTHYECKOU HAayKu IJis1 pCIICHUA 3aJda4d, BO3HUKAIOIMIUX B TCOPHU H
IMPAKTHKEC, IIUPOTY U B TO KC BPEMsA OIpaHUYCHHOCTDb IIPUMCHCHHA MATCMATHYCCKHUX
MCTOJ0B K aHAJIN3Yy U UCCICOAOBAHUIO ITPOICCCOB U SIBJICHUU B MpHUpoaAc U O6H_I€CTBC;

SHAYCHUC IIPAKTHKKM KW BOIIPOCOB, BO3HHKAIOIIUX B caMOil MaTeMaTHuKe JJIA
(bOpMI/IpOBaHI/IH N pa3BUTHUA MaTeMaTHUYECKOM HAayKHU; HUCTOPUIO PA3ZBUTUSA ITOHATHUSA
quncia, CoO3aaHuA MaTCMAaTHYCCKOI'O aHaJIn3d, BOBHUKHOBCHUA U PA3BUTUA I'COMCTPHUM,

2

[Tomumo YKa3aHHBIX B JaHHOM pasaeiie 3HaHl/Il\/'I, B Tpe6OBaHI/I$[ K YPOBHIO NOATOTOBKH BKIIIOYAIOTCS TAKXE 3HAHUS, HCO6X0}II/IMI>I€ JJTA
OCBOCHUA NEPCUUCIICHHBIX HUKE yMeHHﬁ.



YHUBEPCAIBbHBIM XapakTep 3aKOHOB JIOTUKM MAaTEMaTHYECKUX PpACCYKIACHUU, HX
IPUMEHHUMOCTb BO BCEX 00JIACTSAX YEIOBEUECKOU NEATENBHOCTH;

BEPOSITHOCTHBIN XapaKTep Pa3aIuvHbIX MPOLECCOB OKPYKAIOLIEr0 MUPA;

AJI'EBPA

yMeThb

BBINOJHATh apU(METUUECKHE JEHUCTBUS, COUYETas YCTHbIE M IMHUCbMEHHBIE IMPHEMBI,
IIPUMEHEHUE BBIYMCIIUTEIBHBIX YCTPOUCTB; HAXOAUTh 3HAYCHUSA KOPHS HATypaJbHOU
CTENIEHU, CTENEHW C paldOHAJIbHBIM IOKa3aTeieM, Jiorapudma, HCHOIB3Yys MpHU
HEOOXOMMOCTH BBIYUCIUTEIbHBIC YCTPONUCTBA; MOIB30BATHCS OLEHKON M MPUKUIKON
IIPU IPAKTHYECKUX pacyeTax;

NPOBOAMUTH IO HW3BECTHBIM (HOpMyJIaM W TpaBuUiaM TpeoOpa3oBaHUs OyKBEHHBIX
BBIPKEHUI, BKIIOYAIOIINX CTENEHHU, PaIUKaIIbI, TOTapu(Mbl 1 TPUTOHOMETPUUECKUE
byHKINY;

BBIUHMCIIATh 3HAYEHHUS UYHUCIOBBIX U OYKBEHHBIX BBIPOKEHHUM, OCYIIECTBISS
HE00XO0IMMbIE TTOJICTAHOBKHU U NIPEOOPA30BaAHUS;

HCNOJIb30BATHh NPHOOpPETEHHbIe 3HAHMS W YMEHHSI B NPAKTHYECKOH
NAeSITeJIbHOCTH U MOBCEAHEBHOM KU3HU JIJIS:

MPAKTUYECKUX PacyeToB MO (opmysiaM, BKJIouast (GOpMyJibl, COJIEpkKaIIUE CTEICHH,
paguKaiibl, JIOrapu(Mbl U TPUTOHOMETPUYECKUE (PYHKIMH, UCHOIB3YSd IIpU
HEOOXOJMMOCTH  CIIPABOYHBIE MaTepHaibl M  NPOCTEHINNE BBIYUCIUTEIbHBIC
YCTPOMCTBA;

OYHKIIUHU U ' PAOPUKHU

yMeThb

ONpEAENATh 3HaUCHUE (PYHKIUU [0 3HAYECHUIO apryMEHTa MpHU Pa3IudHbIX CIoco0ax
3a/laHus (PyHKIUY;

CTPOUTH TpaUKy N3YUEHHBIX (DYHKIIHIA;

. 3
ONMKCHIBATh TO TpaduKy u 6 mnpocmeluwiux ciyuasx no gopmyne” TOBEICHUE U
CBOMCTBa (PYHKIMH, HaXOAUTh TO Tpaduky (YHKIHH HAUOOJBIINE U HAUMEHBIINE
3HAYCHUS,

pelaTh ypaBHEHHUS, IPOCTEUILINE CUCTEMbI YPAaBHEHU, UCTIONB3YSI C80UCMEA (DYHKYULL
U uX rpauKoB;

HCIIOJIB30BaATh npnoﬁpeTeHHme SJHAaHUA n YMECHUSA B HpaKTquCKOﬁ
HACATECJIBbHOCTH " HOBCGHHCBHOﬁ KM3HU I

ONMHMCAHUS C TIOMOULIBI0 (YHKIMA pa3IudHbIX 3aBUCUMOCTEH, MPEACTABICHUS HX
rpaduyuecku, HHTEpIIpeTaIlui TpaduKoB;

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

TpeboBanusi, BbIZEICHHbIE KypCHBOM, HE MPUMEHSIOTCS IPU KOHTPOJIE YPOBHS IOJrOTOBKH BBIITYCKHHKOB MPOQHIBHBIX KJIACCOB
TYMaHUTApHOH HANpaBJICHHOCTH.



yMeThb

BBIYHCIIATE IIPOU3BOAHBIC U n€p6006pa3Hbl€ QJICMCHTAPHBIX (I)YHKHHﬁ, HCIIOJIb3YA
CIIPpaBOYHBIC MAaTCPUAJIbI;

UCCJEeNOBAaTh B MPOCTEHIIMX clydasX (QYHKIUM HAa MOHOTOHHOCTb, HaXOIUTh
HauMOOJIbIIINE U HAUMEHBIINE 3HaUYeHUS (YHKUUMA, CTPOUTH IPaQUKU MHOTOUIICHOB U
NPOCMetuux payuoHaIbHblX QyHKYUL ¢ UCTIOIb30BAaHUEM allllapaTa MaTeMaTUYeCcKoro
aHaIn3a;

6blUUCTIANTb 6 npocmedmux cyuasix I’l]ZOLL}CZ@M C UCnoJjib3oedruem nep6006pa3H0ﬁ;

HCIO0JIb30BAaTh NPHOOpETeHHble 3HAHUSI W YMEHHSI B  MNPAKTHYECKOil
NAeITeJIbHOCTH U MOBCEIHEBHOM KM3HU JIJIS:

pelleHus] TMPUKIAOHBIX 3a7a4, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKUX U
(du3NYecKuX, Ha HauOOJbIINE U HAMMEHBIINE 3HAYCHHS], HA HAXOXKJIEHUE CKOPOCTU U
YCKOPEHHUS;

YPABHEHUA U HEPABEHCTBA

yMeThb

peiiare palrOHAJIILHBIC, IIOKA3aTCIbHBIC H J'IOFapI/ICpMI/I‘-ICCKI/Ie YpaBHCHUA U
HCPaBCHCTBA, npocmeﬁmue UppayuoHajlbHble U MPUCOHOMENMPUHUECKUE YPABHEHUA, UX
cucmembul,

COCTaBJIATh YPAaBHCHHUA U HepaeeHcnied 110 YCIIOBUIO 3a1a4M;

UCITOJIB30BATh JIJISl MPUOJIMIKEHHOTO PEIICHNs YPAaBHEHU U HEPABEHCTB rpapuuecKuit
METOJI;

U300pakaTb HAa KOOPAMHATHOM TIJIOCKOCTHM MHOXECTBA PpEUIEHUH MPOCTEHIINX
YPaBHEHUM U UX CHUCTEM;

HCIIOJIB30BaATh HpHOﬁpeTeHHl)Ie SJHAaHUA 141 YMECHUSA B HpaKanecxoﬁ
HCATCJIBbHOCTH " HOBceZ[HeBHOﬁ KM3HU 1JIA:

IMOCTPOCHHUA U UCCIICAOBAHUA HpOCTGﬁIHHX MaTCMaTH4ICCKHUX Moneneﬁ;

IJEMEHTbI KOMBUHATOPUKHU, CTATUCTHKU M  TEOPUU
BEPOATHOCTEN

yMeThb
pemarh MPOCTEHIINEe KOMOMHATOPHBIE 3aJaud METOJAOM Iiepebopa, a Takke ¢

WCITOJIb30BAHUEM M3BECTHBIX (hOPMYIT;

BBIYHCIIATH B HpOCTef/’IHII/IX ClIydasdax BCPOATHOCTU COOBITHI Ha OCHOBE moacucTa 4mucia

HCXOJIOB;

HCIIOJIB30BaATh npnoﬁpeTeHHme SJHAaHUA n YMECHUSA B HpaKTquCKOﬁ
HACATECJIBbHOCTH " HOBceZ[HeBHOﬁ KM3HU I

aHaJIn3a pCaJIbHbIX YHUCJIOBBIX JAaHHBIX, IIPCACTABJICHHLIX B BUJC AUATI'PAMM, Fpa(l)I/IKOB;
aHaJIn3a I/IH(l)OpMaI.II/II/I CTaTUCTHUYCCKOI'O XapaKkTepa.
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