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IosicHUTEeNLHAA 3aNMHCKA
Pabouas mporpamma cocTaBlieHa B COOTBETCTBUU C (hefepalibHbIM KOMIIOHEHTOM

rOCyIapCTBEHHOTO cTaHaapta obmiero oopazosanus ot 5.03.2004 r. Ne 1089 u B cooTBETCTBUH,
denepanbHbIM 0a3WCHBIM Y4eOHBIM TIIaHOM oO0mmero ooOpaszoBanus ot 9.03.2004 Nel312,
[TonmoxkeHuto o paboueit mporpaMmme Teaarora, yrBepKaéHHbIM pukazoM Ne 66 ot 24.04.2012
nmo MBOVY «VYcre-Kaxtuackoit COIl» u 6azucupiM ydeOHBIM TuiaHOM MBOY  «YcTh-
Ksxtunckas COLL».

[konpHOE 0Opa3oBaHME B COBPEMEHHBIX YCJIOBHUSX MPHU3BAHO  OOECIEYUTH
(YHKIMOHAJIBHYIO TPaMOTHOCTb M COLMAIBHYIO aJanTaluio oOydyaromIuxcs Ha OCHOBE
NpUOOpPETEHUSI UMU KOMIIETEHTHOCTHOTO OMBITA B cpepe yueHus, Mo3HaHus, IpodhecCHOHaIBHO-
TPYAOBOTO BHIOOpA, TUYHOCTHOTO PAa3BUTHS, IEHHOCTHBIX OPHUEHTAIMH W CMBICIIOTBOPYECTBA.
OT0 npeaonpenesier HaupaBIeHHOCTh 1iesiel 00ydeHusl Ha GOpMUPOBAHNE KOMIIETEHTHOCTHON
JUYHOCTH, CIIOCOOHOM K IKHM3HEACATEIBLHOCTH M CaMOONPEACTICHHI0O B HH()OPMAIMOHHOM
oOmiecTBe, SICHO MPEACTABISAIONICH CBOM MOTEHIMAIBHBIE BO3MOXXHOCTH, PECYPCHl U CIOCOOBI
peanu3aiyy BHIOPaHHOTO JKU3HEHHOTO MYTH.

['maBHOW TeNBIO  IIKOJBHOTO OOpa30BaHUs SBISACTCS pa3BUTHE pPeOCHKA Kak
KOMIIETEHTHOHN JIMYHOCTH MyTEM BKJIFOUEHHUS €T0 B PA3TUYHbBIC BUIBI IEHHOCTHOM YeI0BEYECKOM
NeSTeNIbHOCTH: y4€0a, TMO3HAHWE, KOMMYHHKaIus, MpodhecCHOHaTbHO-TPYJOBONH BBIOOD,
JUYHOCTHOE CaMOpPa3BUTHUE, LIGHHOCTHBIE OPUEHTAIIUH, IOUCK CMBICIOB kU3HeAesTensHocTH. C
STUX MO3ULHNA 00yYeHHE pacCMaTPUBAETCS KaK MPOIIECC OBJIAJCHUS HE TOJIBKO ONpeaenEéHHON
CyMMOW 3HAaHHW M CHCTEMOH COOTBETCTBYIOIIMX YMEHUMH M HABBIKOB, HO M Kak IIPOIECC
OBJIQJICHHS] KOMIIETEHIIUSAMH. DTO ONPEAETUIIO 1IeTTu OOYUEeHHS aJireOpe U HayaiaMm aHaJlu3a:

o (l)opanOBaHne Hpe,[[CTaBJICHI/Iﬁ 00 nacAX 1 MCTOAAaX MAaTCMAaTHUKH, O MaTCMAaTHKEC KaK
YHUBCPCAJIBHOM S3bIKC HAYKH, CPCACTBE MOACIIMPOBAHUSA SIBJICHUHN U IMpOLCCCOB;
L4 OBJaJIcHUEC YCTHBIM W IHUCBMCHHBIM MATCMATHYCCKHUM SA3BIKOM, MAaTCMAaTUYCCKHUMU

SHAaHUSAMU W YMCHUSIMHU, HCO6XOJII/IMI>IMI/I IJId U3YYCHHA  IIKOJIBHBIX CCTCCTBCHHO-
HAyYHBIX JUCHHIUIMH, AN TPOJOJKeHHs O0pa30BaHHUS U OCBOEHHUS U30paHHOMN
CTICIIMAILHOCTH Ha COBPEMEHHOM YPOBHE;

o pa3BHUTHE JIOTUYECKOTO MBIIIJIEHUS, aNTOPUTMHUECKON KYIbTYphI, TPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, pa3BUTHE MATEMaTHYECKOTO MBIIUICHUS W WHTYUIUH, TBOPYECKHUX
CIOCOOHOCTEW Ha ypOBHE, HEOOXOAMMOM ISl TMPOJOJDKEHHUS OO0pa3oBaHUS W JUIS
CaMOCTOSITENILHOM JIEATENBHOCTH B 00JIACTH MaTEMaTHKU M €€ MPUIOKEHUH B Oyaymieit
poeCCHOHAIBHON JEATENHHOCTH;

o BOCHUTAHHNE CPEJICTBAMU MATEMATHUKH KYJIbTYphl JTUYHOCTH: 3HAKOMCTBO C HCTOpUEH
PasBUTUA MATCMATUKU, 3BOJ'[IOHH€I>1 MaTEMAaTUYCCKUX I/I,Jlel\/'l, IIOHUMAHUEC 3HAYUMOCTHU
MaTeMaTHKH 7151 OOIIECTBEHHOTO TIporpecca.

C yuetoMm TpeboBanmii DenepalbHOTO TOCYAAPCTBEHHOTO 0O0pA30BATENBHOTO CTaHIapTa
OCHOBHOTO 00111eT0 00pa30BaHus U B COOTBETCTBUH ¢ MeToaudeckoit Temoir OV B comepikaHuu
pabodeil TporpaMMBbl TIPEIIOJIAaTacTCs peajnu30BaTh aKTyaJlbHBIE B HACTOAIIEE BpeMs
KOMIIETCHTHOCTHBIN, JIMYHOCTHO OPHCHTHPOBAHHBIN, JCATCILHOCTHBIN ITOJXO0JbI, KOTOPHIC
OTIpEeICNAIOT 3a1aY U O0OY4YeHHU

e TpHOOpETeHHE MAaTEMaTHICCKUX 3HAHUA U YMEHUH;

e OBJIaJIeHHE 00OOIIEHHBIMH CTIOCOOAMU MBICIIUTEILHON, TBOPUYECKOMN JEATEIHHOCTEH,



OCBOCHME KOMITETCHIIUH (yueOHO-TI03HABATEIbHON, KOMMYHUKATHBHOH, peIeKCUBHOM,
JUYHOCTHOTO CaMOpa3BUTHsI, LIEHHOCTHO-OPHUEHTAL[MOHHOM) M MNpOo(ecCHOHAIBHO-
TPYZOBOTO BBIOOpA.

Jannas paGouas mporpamma cocTaBlieHa JUIsl U3y4eHUs areOpsl U Havyan aHanu3a no Y MK
Mopnkosuua A.I'. «Anre6pa u Hayana ananmm3a 10-11 kmace» Yacte 1 u YacTe 2 (M31aTE€BCTBO

«Muemo3uHay).

Hecmotps Ha 1O, 4TO aBTOpCKas TumoBas nporpamma A.l.MopakoBuya npegycMaTpuBaet

oOydenue B 00béme 102 vaca B roj, B JaHHOK pabodeil mporpaMme COTIacHO JEHCTBYIOIEMY B

wkoJie BYII kaienaapHO-TeMaTUYECKUH TIJIaH MPEyCMaTpPUBAET:

B 10 kacce 6a30BoOro ypoBHs npearnosaraercs ooydenue B 00béme 136 yacoB (4 yaca B
HEJIENI0);
B 11 kiacce 6a3oBoro ypoBHs Ipenmnoaraercs o0ydyenue B o0béme 136 yacos (4 yaca B
HEJICITIO)

JlononHuTenbHbIE Yackl B 00béMe 34 uacoB B roxa (68 uacoB 3a 2 roma oOydeHus)

pacipeaciCHbl CJICAYIOIMNM 06p330MZ

B yueOHbIi muaH 10 kmacca Bomén pasaen «llepBooOpasnas u uHTErpam» B o0bEMe 12
YacoB, YTO TMO3BOJUT COXPAHUTH HENPEPHIBHOCTh B M3YYCHHH HOBBIX MAaTEMAaTHUYECKHX
MOJICJICH: MPOU3BOIHAS U TIEPBOOOpA3HAs, PACCMOTPETh B CIMHCTBE B3aMMHO-00PATHBIE
ornepanuu aupHepeHInpOBaHUS U HHTETPUPOBAHHUS;

B nporpamme 10 kimacca mnpeaycMOTpEHbl YPOKHM —TPAaKTHUKyMbl, Ha KOTOPOM
pa3zouparoTCs ya4eOHO-TPEHHUPOBOUHBIC TeCTOBBIE 3aManus EI'D B 06béme 13 wacos

B TPUTOHOMETPUYECKUH pazlien, TPAIUIMOHHO TPYIHBIM pa3fen Ais ydalluxcs, U B
paznen «IIpousBoaHasy AOMOIHUTENHHO BhIJENEHO 11 yacoB

B 11 xnacce 34 ydaca oTBeneHO Ha MOATOTOBKY K EI'D, «CIKOHOMIIEHHBIE» Yachl 3a CUET
pasnena «llepBooOpa3zHas u wuHTerpanm» noOaBiueHsl B pasnen «llokazarenpHas u
norapudmuueckas QyHKIUN»

Meroanyeckue peKoMeHIaAUHU

OcHoBHas (popma opraHuzaiy 00pa3zoBaTEILHOTO MPoliecca — KJIACCHO-YpOUHast

cucrtema. [IporpamMmma npenycMaTpuBaeT NpoBeIeHNE

1 TpagUIIMOHHBIX YPOKOB,

2 yCTaHOBOYHBIX JIEKIIUH,

3 0000mIarOIUX YPOKOB,

4 paboThI ¢ IPOEKTaMH,

5 enoBBIX UTP.

OcBoecHue Kypca npeamnojiaract, IoMUMO MMOCCHICHUA KOJIJICKTUBHBIX 3aHSATHHI (ypOKI/I,

JICKIIMHU U I[p.), BBIITOJIHCHHUEC BHCYPOYHBIX (,Z[OMaI_HHI/IX) 3aJlaHUil 110 TeEMaM KypcCa, 3aHUMATbCA

WHJUBHIyaJIbHO pelieHrem 3aganui EI'0.



OrieHka 3HaHUN U YMEHUH 00YYarOIIMXCSI POBOAUTCS C IIOMOIIBIO UTOTOBOM
KOHTPOJILHOHM paboThl, KOTOpast BKJIIOYAET 33aJJaHUs [0 OCHOBHBIM Ipo0iieMaM Kypca anreOpsl 1
Hayas aHAJIN3A.

Kypc 3aBepuaercst eAMHBIM roCcy1apCTBEHHBIM 9K3aMEHOM 110 alire0pe U Havajaam

aHaJIM3a.

@opMbl OPpraHu3alum yuedHOro npouecca:
WHIUBUAYaAJIbHbIE, TPYIIOBbIE, HHAWBUYyaJbHO-TPYIIIOBBIE, PPOHTAIBHBIE, KIIACCHBIE U

BHEKJIACCHBIE.

DopMbI KOHTPOJIA:

camocTosITeNIbHasl paboTa, KOHTPOJIbHAS paboTa, TeCThl, HAOIOIeHUE, 3a4€T, paboTa 1o
KapTOUKe.

Buabl opranuszanuu yueGHoOro npouecca:

CaMOCTOSITENIbHBIC PA0OTHI, KOHTPOJIBHBIE PA0OTHI, 3a4ET, TICKIIUHU, PAKTUKYMBI.
MeToanyeckue peKOMeHIAUH K YPOKaM:

Ypoxkn — jgexuum. Kak mpaBuio, 3TO ABa yaca, B TE€YEHHE KOTOPBIX H3J1araetTcs BeCh
TeopeTuuecknii marepuan. Ha ocHoBe ¢poHTanbHONW Oecenpl € KIaccoM, IPUBICYCHUE
yUYanmxcs K OObSICHCHHIO YIUTEIh BBISICHICT, KAK YCBAMBAIOTCSI BOIPOCH! TCOPHUH. J[0CTHKEHUIO
6osee 2pPEeKTHBHOTO KOHEYHOTO pe3ybTaTa CIIOCOOCTBYIOT, SJIEMEHTHI IIEPBUYHOTO KOHTPOJIS
(Hampumep, OTBEThl Ha BOMPOCHI, AUKTAaHTBL, TECThl M T. 1.). Ha 3THX e ypokax
paccMaTpUBAIOTCS Clly4ad MPUMEHEHHS BOMPOCOB TEOPUU K PEIICHHIO HECIOMXKHBIX
yrnpaxkHeHu. OOpaslbl peleHui IMOKa3bIBaeT YUYUTENb WJIM HauOoiIee MOArOTOBICHHBIN
YUHUTEJIEM YYalluicsA. Ydaniuecs NMpU 3TOM KOHCHEKTHUPYIOT JIEKIMIO. YMEHHE 3aIliChIBaTh
JIEKIIMU COBEPIICHCTBYIOTCA B TeueHue yueOnl B 10-11 knaccax, Beb OHO MOHAI0OUTCS MHOTUM
U3 HUX B JlanbHeel yyeoe.

Ypoku - npakTukymbl. OCHOBHAs 337ada YPOKOB NMPAKTUYECKUX 3aHATUH 3aKIIIOYACTCS B
3aKpeIUICHUH M YTITYOJIEHUH TEOPETHUECKOTO MaTepualia M3JI0KEHHOro Ha Jekmuu. Ha ocHoBe
OTIpOCa YYaIUXCsl U TIOBTOPEHUSI BOMPOCOB TEOPUU Ha HECKOJIBKUX YPOKaX yUUTENb JOOUBAETCS
TOT0, 4TOOBI BCE y4YalllMecs YCBOWJIM OCHOBHBIE BOMPOCHI TEOPHHM Ha yPOBHE MPOTPAMMHBIX
TpeboBanuil. 31ech ke Bemercs AuddepeHnupoBaHHas padoTa ¢ Y4ETOM HHTEpeca KaKIIoro
yUEHHWKa, BEIPA0ATHIBAIOTCS YMEHHS M HABBIKU PEIICHUS OCHOBHBIX THITOB 331a4. OOCyKIaroTCs
MOJIXO/IBI K PEIICHUIO OMOPHBIX (KJIIOUEBHIX) 337124 UX 0(hOpMIICHHE.

Hcnone3yst AUIAKTUYECKUI MaTepua U Apyrue mocoousi, MPOBOIUTCS CAMOCTOSITEIbHAS
paboTta 00ydJaromero xapakrepa ¢ mociaeayomuM 00CYKIEHUEM PE3YJIbTaTOB Ha TOM Ke

ypOKe, BEAETCS UCIPABIIEHNE OLIHUOOK.



Ypoxku — cemunapbl. CeMUHApPBI, TOCBSIICHHBIC TOBTOPCHHIO, YIITyOJIeHHI0, 0000IIEHUTO
npoiineHHoro marepuana. Ha moaroToBky maercst aBe HemenH (cooOmiaercss Tema, OCHOBHBIE
BOMIPOCHI TEOPUH, MO KOTOPHIM OyAeT NpPOBEACH ONpOC, YKa3bIBAIOTCA HOMEpa 3aaad M3
yuyeOHMKA, TpPUEMaMH, pEIICHUS KOTOPhIX JOJDKHBI BIIAJCTh Yydalluecs, Jaercs Habop
HECTAaHJAPTHBIX YIPAKHEHUH, T/Ie HYXHO IMPOSBUTh TBOPYECTBO IPH WX PEIICHUU).
PaCHpeI[eJISIIOTCSI HHAWBUAYAJIbHBIC, IPYIIITIOBLIC 3a/{laHN.

Ypok — 3auer. [Ipu mpoBeneHUM 3a4deTa, BOMPOCHI TEOPUH K 3a4€Ty U MPAKTHYCCKHE
3aJ]aHMs U3BECTHBI ydalleMycs 3apaHee He MEHee, 4YeM 3a Tpu Henenu o Hero. Kiace penurtes
Ha TPYNIbl MO 4YeThIpe YeloBeKa B KakAoW. [l TOIY4YeHHs TOJOKHUTEIBHON OIICHKH,
ydamieMycs HaJo 3HaTh BOIPOCHI TEOpUHU (3amucaTh HYXHBbIE (OPMYJIbl, TOHUMATh X CMBICI,
paccka3zaTh O COJEpKaHMM BOIPOCA, BKIIOYAIOTCS B KAPTOYKH K 3aUeTy W YIpaKHCHWS,

OTMCUYCHHBIC 3Be3)10‘1K0ﬁ).

Conep:xkanue Tem ydeOHoro kypca 10 knace
YucioBble pynkuum (6 1)
Omnpenenenue 4ncnoBoi pyHKIMU U ciocoObl e€ 3ananus. CoiicTBa GpyHkiuu. O0paTHas

byHKIHS.
Tpuronomerpuueckune GpyHkuuu (26 4)

YucnoBast OKpyKHOCTb. JlIMHA Oyru €IMHUYHOW OKpYKHOCTH UMcCiloBas OKpPYXKHOCTb Ha
KOOpAMHATHOM IiockocTu. CUHYC M KocuHyc. TaHreHc m KoTaHreHc. TpuroHomerpuyeckue
(GYHKIIMM YHCIIOBOTO apryMeHTa. [pUrOHOMETpUYeCKHe (PYHKIMHM YIJIOBOTO apryMeHTa.
®dopmysel npuBeeHus. OyHkius Y=Sinx, e€ cBoiictea u rpapuk .OyHKIMs Y=SINX, e€ cBoicTBa
u rpapuk. DyHkius Y=COSX, e€ cBoiictBa u rpaduk. [lepuomuunocts QyHKIUN y=SINX U
y=cosX. I'papux ¢ynkuun y=mf(x). I'padux ¢ynkuun y=f(kx). I'paduk rapmMoHHYECKOTrO
kosiebanus. dynkuus y=tgx, y=Ctgx, ux cBoiicTBa u rpaduku.

Tpuronomerpuyeckue ypapHenus (12 4)

IlepBble TIpeACTABIECHHS O PEMICHHH NPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.
ApKKOCHHYC M peEIICHHE YypaBHEHUs COSX=a. ApKCHHYC W pEUICHHE YpaBHEHHs SiNX=a.
ApKTaHreHC W pelleHne ypaBHEHMs {gX=a. ApPKKOTaHI'€HC M pEIIeHUE ypaBHEHMs Ctgx=a.
IIpocreiire TPUrOHOMETPUUECKUE YPABHEHHUSL.

IIpeodpa3oBaHusi TPUTOHOMETPUYECKUX BhIpa:keHuii (18 u)

CuHyC U KOCMHYC CyMMBbI apryMeHToB. CHHYC M KOCHHYC Pa3HOCTH apryMEHTOB. TaHreHc
CyMMBl U pa3HOCTH aprymMeHToB. PopMyibl ABOWHOro aprymenra. Mopmynbl NOHMKEHUS
crenienu. IIpeoOpa3oBaHne CyMM TPUTOHOMETPHYECKMX (YHKUMH B  IMPOU3BEICHHE.
[IpeoOpazoBanre MpOU3BENEHUI TPUTOHOMETpHUECKUX (YyHKIMI B cymmy. [IpeoOpa3zoBanue
BeIpaXKeHUS ASINX + BCOsX k Bumy Csin(x+t).



Hauyana maTeMaTH4eCKOro aHajIn3a
IIpousBoanas (32 4)

UucnoBble MOCIEI0BATENLHOCTH (ONpeieiieHue, mpuMepsl, cBoicTBa). [lonstue npenena
MOCJIEI0BATEIbHOCTU. BpIUMCIeHne TpeenoB mocienoBareabHoCTH. CymMma OecKOHEUHOM
reoMerpuueckoil mporpeccun. [Ipenen ¢ynkumu Ha OGeckoneunoctu. Ilpenen ynkuuu B
touke. [Ipupamnienue aprymenra, npupaiieHue QyHKIMH. 3aJa4d, TPUBOISIINE K MOHSTUIO
npou3BogHOW. OnpeneneHue MPOU3BOIHON, €€ TCOMETPUYECKHH W (PU3MUYECKH CMBICIL.
ANTOpUTM OTBICKaHUsS Tpou3BoAHOU. Dopmynsl nuddepennupoBanus (s pyHknuin y=C,

y:kXer'y:i’ FXZ, y=vx, y=sinx, y=cosx). IlpaBuna muddepeHuupoBanns (cymma,
npousBeieHue, YacTHoe; auddepenuuposanue QpyHkuumii y=x", y=tgx, y=ctgx). ®opmyis
muddepentmpoBanus (st ynkuuit y=C, y=kx+m,y=§, y=x°, y=vx, y=sinx, y=cosx).
Nuddepenuupopanue dynkipu y=Ff(kx+m) .YpaBHeHue kacarelbHOW K TpapuKy (yHKIHH
HccrnenoBanue GpyHKIIMM HA MOHOTOHHOCTh. OTBICKaHWE TOYEK 3KCTpemyMma. llocTpoeHue
rpa¢pukoB ¢GyHkuui. OThICKaHWE HAWOOJBIIUX W HAWMEHBIINX 3HAYCHHUU HETPEPHIBHON

q)YHKI_II/II/I Ha IIPOMCECIKYTKC. 33,[[3‘11/1 Ha OTBICKAHHE HAWOOJBIIMX M HAMMEHBIINX 3HAUEHHH
BCJINYHH.

IlepBooOpa3nasi m uaTerpaJ (12 4)

[Inomane kpuBodMHEWHON Tpamenuu. [lonstue 00 ompeAeneHHOM  HMHTErpale.
[lepBooOpaznas.  IlepBooOpasubie  sneMeHTapHbIX  QyHKIumA. [IpaBuna  BBIYMCICHUS
nepBoobpasubix. @opmyna HeroTona-JleiiOHuma.

[Tpumepbl MprUMEHEHHUs HHTETpalia B (PU3HKe U TEOMETPHH.

11 kaacc

@Oyuknum (28 4)

CreneHHass (QyHKIUS C HaTypalbHbIM IOKa3aTeleMm, e€ CBOWCTBAa M TIpaduk.
Bepmuxanvnvle _u__2opuzonmanvrvle _acumnmomul _2paguros. I paguxu OpobHo-1unelnblx
DyHKYULL.

[ToxazarenbHast pyHKIMS (IKCIIOHEHTA), €€ CBOICTBA U Ipaduk.

Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U IrpaduK.

[IpeoOpazoBanusi TpaduKOB: MAPAUICIBHBIA IEPEHOC, CHMMETPUS OTHOCHTEIBHO OCei
KOOPJIMHAT U CUMMETpPHUS OTHOCUTEIBHO Hayauaa KOOPJUHAT, CAMMETPHSI OTHOCUTENBHO MPSIMOM
y=X, PacTsDKEHHE U C)KaTHe BJIOJb OCEH KOOPAMHAT.

YpaBHenusi u HepaBeHcTBa (41 u)

Pemenue panmoHanbHbIX, OKa3aTENbHbIX, JOrapU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.
Pemenne nppalnoHaabHBIX ¥ TPUTOHOMETPUYECKUX YPAaBHEHUHN U HEPABEHCMS.
OcHOBHbBIE NPUEMBI PEUICHHUS] CUCTEM YpaBHEHUM: MOJCTaHOBKa, alreOpandeckoe CIOoKEHUe,
BBEJICHUE HOBBIX IEPEMEHHBIX. PaBHOCHUIBHOCTh YpaBHEHMI, HEPAaBEHCTB, cHCTeM. PemieHue
CUCTEM YpaBHEHHH C IByMSI HEU3BECTHBIMH MPOCTEUIINX TUIOB. PelieHue cucreM HepaBeHCTB C
OJIHOU IIEPEMEHHOM.
Joka3atenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apUPMETHYECKOM U CpelHEM
TEOMETPUUYECKOM JIBYX YHCEN.
Hcnonp3oBanue cBOMCTB U rpadukoB PyHKUIMN MIPH peIeHUH YpaBHEHHUM U HepaBeHCTB. MeToj
UHTEepBaJIOB. M300paskeHre Ha KOOPAMHATHON IMJIOCKOCTH MHOXECTBA pEIIeHUIl ypaBHEHMH U
HEPABEHCTB C JABYMs IEPEMEHHBIMHU U UX CHCTEM.



[IpuMeHeHre MaTEeMaTUYECKUX METOJIOB JJIsi PEIICHUs COAEPKATEIbHBIX 3a/1ay U3 Pa3IMYHbIX
oOnacteil HayKu U pakTUKU. HTepripeTanus pe3yapTaTa, yueT peaJbHbIX OrpaHUYCHHI.

JJleMeHTbl KOMOMHATOPUKH, CTATUCTUKU U Teopuu BeposiTHocTel (11 4)
Tabnuuaoe u rpaduyuecKkoe TMPEICTaBICHHE MTaHHBIX. YWCIOBBIE XapaKTCPUCTHUKU PSJIOB
JAHHBIX.
T'eomempuueckas eeposmuocms. I1lOHATHE O HE3aBHCUMOCTH _CcOObITHH. Heszasucumvle
NOBMOpEeHUsT UCNbIMAHULL ¢ 08YyMs  ucxooamu. BeposSTHOCTb W CTaTHCTUYecKas 4acToTa
HACTYIUICHHs _coObITHs. Cmamucmuueckue memoosvt obpabomku ungopmayuu. I ayccosa
Kpusas. 3akon O601buUX Yucer.
Tpebosanusn K ypoeHo no020mo6Ku bINyCKHUKOB

B pe3ynvmame usyuenus mamemamuku Ha npo@uibHOM ypoeHe 6 cmapuiell uiKojie y4eHUK
00J1)1CeN

3HaTL/MOHUMATH:

e 3HAYCHHE MAaTeMaTHUYEeCKOW HAyKW JJIs PelIeHHs 3a]1a4, BOSHUKAIOIIUX B TEOPUH U
MPAKTUKE; MIHUPOTY U OIPaHUYCHHOCTh NMPUMEHEHUS MAaTeMaTHYECKHMX METOJOB K
aHaJIN3y U UCCIIEIOBAHUIO MIPOLIECCOB U SIBJICHUN B MPUPOJIEC U OOIIECTBE;

® 3HaueHHWE IPAKTUKH M BOIMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTHKe, IS
dbopMUpPOBaHUS U PA3BUTHS MATEMAaTUYECKONM HAYKH;

® WJACH pACIIMPEHHUS YHCIOBBIX MHOXECTB KakK Crocoda MOCTPOEHUsI HOBOTO
MaTEeMaTUYeCKOro ammapara JJid pelIeHUs MPAKTUYECKUX 3a7ad M BHYTPEHHHUX
3aJa4 MaTEMATUKU;

® 3HauYEHUE UJEH, METO/IOB U PE3YJIHTATOB AJIreOPbl U MATEMATUYECKOTO aHaIM3a JIJIsi
MOCTPOEHHUS MOJIEJICH peabHbIX MPOIIECCOB U CUTYAIUH;

® yHUBEPCAJbHBIA XapaKTep 3aKOHOB JIOTMKHM MAaTeMAaTUYECKUX PACCYKICHHM, HUX
MPUMEHUMOCTD B Pa3IUYHBIX 00JIACTAX YETOBEUYECCKOM NCITEIbHOCTH;

e paziuuue TpPeOOBaHUM, NPEIBABIAEMBIX K JOKa3aTelIbCTBAM B MaTEMAaTHKE,
€CTECTBEHHBIX, COLIMAJIbHO-’)KOHOMUYECKUX M TyMaHUTApHBIX HayKaX, Ha
MIPaKTHUKE;

® pOJb AKCMOMAaTHKH B MaTE€MaTHKE; BO3MOXHOCTh MOCTPOCHHUS MaTEMaTHYECKUX
TEOpPHI HAa AaKCMOMAaTHYEeCKOW OCHOBE; 3HAYEHHWE AaKCHOMATUKU I APYrux
obJacTeit 3HaHUS U JIs1 TPAKTUKH;

® BEPOSATHOCTHBIX  XapakTep pPa3ju4yHbIX MPOLECCOB U  3aKOHOMEPHOCTEH
OKPY’KaIOILIET0 MUPA.

Yucnoevie u 0yKeeHHbBIE LIPAINCEHUA
YMerTh:

® BBIOJHATH apU(PMETHUECKUE NICHCTBUS, cOUeTas yCTHBIE M NMMCbMEHHBIE PHEMBI, IPUMEHEHHUE
BBIYHCIUTENBHBIX YCTPOICTB; HAXOAWUTh 3HAYEHHsS KOPHS HATypaJbHOW CTENEHH, CTEIEHH C
palMOHAJIbHBIM OKa3aTesieM, Jorapudma, UCIONIb3Ysl IPH HEOOXOAMMOCTH BBIYHCIUTEIbHbIE
YCTPOKCTBA; MOJIB30BATHCS OLICHKOM U MPUKHUJIKON ITPU IPAKTHYECKUX PacyeTax;

® [IPUMEHSATH IMOHATHUS, CBSI3aHHBIE C JEIMMOCTBIO LENBIX YHCEI, TP PELICHUN MATEMATHYECKHUX
3a1a4;

® HAaXOAWTh KOPHH MHOTOWIEHOB C OJHOW TIEPEMEHHOM, pACKJIa[bIBaTh MHOTOYJIEHBI Ha
MHOXUTEIIN;

® BBIIOJHATh JECHCTBUS C  KOMIUIEKCHBIMH  YHCJIAMH, II0Jb30BaTbCA  T'€OMETPUUYECKON
HMHTEpIpPETAlNEeH KOMIUIEKCHBIX YHCEJ, B INPOCTEHIIMX CIy4asX HAXOAUTh KOMIUIEKCHBIE KOPHH
YpaBHEHHH C JICHCTBUTEIBHBIMU KO DUIIMEHTAMY;

® [POBOAUTH IMPeoOpa3OBaHHs YHCIOBBIX W OYKBEHHBIX BBIP@KECHUH, BKIIOYAIOLUIMX CTEIEHH,
panukansl, Jorapu@Mbl ¥ TPUTOHOMETPUUECKUE (YHKLINH.



Hcnoab3oBaTh HpﬂOﬁpeTeHHble 3HAHUA U YMCHUA B HpaKTl/l‘{eCKOﬁ JIeITeJIbHOCTH U NMOBCETHEBHOM
KU3HHU JJIA

® TIPaKTHYECKUX pacueToB Mo (opmynam, BKIO4as (GOpMYJbI, COEpKAIINe CTEIeHH, PaJuKalIbl,
morapu(Mbl U TPUTOHOMETpHYECKHEe (PYHKIWH, NMPU HEOOXOAMMOCTH HCIOIB3YS CIPABOYHBIC
MaTepraibl ¥ MPOCTEHITe BEIYUCIUTENbHbBIE YCTPOUCTBA.

Dynkyuu u cpaguxu

YMeTh:

e oOmpenensaTh 3HaUYeHWE (YHKIHUM MO 3HAYEHHUIO apryMEHTa MPH Pa3lUYHBIX Croco0ax 3amaaHus
dyHKIHm;
® CTPOUTbH I'paMKi N3yYCHHBIX (QYHKIHA, BBIIOIHATH IPeoOpa3oBaHusl rpaduKoB;
e OmHCHIBAaTh MO rpaduKy U 1Mo GOpMyJie MOBEICHHE U CBOMCTBA (DYHKIIN;
® peluaTb YpaBHCHHA, CUCTCMBbI ypaBHeHI/IP'I, HCPAaBCHCTBA, HUCIOJIb3Ys CBOIICTBa (1)YHKHI/H>'I n ux
Fpa(l)I/I‘ICCKI/Ie MMpEACTaBJICHUS,
HUcnosab30BaTh npuoOpeTeHHbIE 3HAHUSI M yYMEHHUS] B NPAKTHYECKOH [esiTeJJbHOCTH W
MOBCEIHEeBHOM KU3HU 1JIf

e ONHMCaHUS U UCCIENOBAHUS C MOMOLIbIO (DYHKIMH peanbHbIX 3aBUCHMOCTEH, IPEACTaBICHUS UX
rpaduuecKy; HHTEPIPETaluy rpaMKOB PEANbHBIX IPOLIECCOB.

Havana MaTeMaTH4ecKoro aHajau3a

YMeTh:

® HAXOJUTh CyMMY OECKOHEYHO YOBIBAIOIICH T€OMETPHUSCKUN TIPOTPECCHH;

® BBIYNCIATH NPOU3BOJHBICE M IEPBOOOPA3HBIC JJIEMEHTAPHBIX (YHKIUH, MPUMEHSISI
MpaBUJia BBIYUCICHUS TPOU3BOAHBIX U IEPBOOOPA3HBIX, HCIOJIB3Ys CIPABOYHBIC
MaTepUalbl;

e uccienoBaTh GYHKIMU U CTPOUTH MX IpadUKH ¢ TOMOIIBIO TPOU3BOIHOM, ;

e pemiarth 3aJla4M ¢ IPUMEHEHUEM YpaBHEHHsI KacaTelbHOU K rpauky GpyHKINU;
pelaTb 3a4a4n Ha HaXoXKAeHWe HanbonblUero M HanmeHbLIero 3Ha4YeHna GYHKLUUKN Ha OTpe3sKe;

®  BBIYKCIATH IUIOIA/Ib KPUBOJIMHEMHON Tpanenuu;

Hcnosb3oBath mnpuoOpeTeHHbIe 3HAHUSI W YMEHHSI B NPAKTUYECKOH [esiTeIbHOCTH U

MOBCeIHEBHOM KM3HM TS

® PpPCHICHUA TCOMETPHUICCKUX, (1)I/I3I/I‘~IGCKI/IX, OKOHOMHYECCKUX U APYTHUX NPUKIAAHBIX 3a1a4y,
B TOM 4YHCJIC 3aJa4 Ha HauOOIbIINEe U HAMMEHBIIINE 3HAYCHHUS C IMIPUMCHCHUEM aIllapara
MAaTEMATU4YCCKOI'O aHaJIn3a.

YpaBHeHusi 1 HepaBeHCTBA
YMmerh:

e pelaTh paloOHANbHbIE, TOKa3aTeNbHbIE U JOrapu(pMUUYecKie YpaBHEHHS U HEPAaBEHCTBA,
HUPppaiuOHAJIBHBIC U TPUTOHOMETPHUICCKUC YPABHCHUA, UX CUCTCMBI,

® JI0Ka3bIBAaTh HECIIOKHBIC HEPABEHCTBA,

e pellaTh TEKCTOBBIE 33Ja4yd C IIOMOLIBIO  COCTABJICHHUS YpPaBHEHUN, U HEPABEHCTB,
UHTEPIPETUPYS PE3YJIBTAT C YUETOM OTPAaHUYCHUHN YCIOBUS 3a/1a4U;

e u300pakaTb Ha KOOPJIMHATHOW IJIOCKOCTH MHOKECTBA pELIEHU ypaBHEHUH U
HCPaAaBCHCTB C ABYMA IMNEPEMEHHBIMU U UX CUCTEM.

® HaxOJUTh NMPUOIMKEHHbIE PEeIeHHUs] YPaBHEHUH M UX CHCTEM, UCIONb3Yys rpaduuecKuit
METOI;



¢ pCllaThb YpaBHCHHA, HCPABCHCTBA HW CUCTEMblI C TPHUMCHCHUCM rpa(bnqecxnx
MPEACTABICHUH, CBOMCTB ()YHKIIUMA, TPOU3BOHOM;

Hcnonp3oBaTh NpUOOpPETEHHBbIE 3HAHUS W YMEHHS B MPAKTUYECKOM JEATEIbHOCTH U

MOBCEIHEBHOM >KU3HU IS

® JIOCTPOCHHA U UCCIICIOBAHUA HpOCTCﬁMHX MaAaTEeMAaTUYCCKUX Moz[eneﬁ.

JJ1eMeHThl KOMOMHATOPUKH, CTATUCTUKU M TEOPUHN BEPOATHOCTEM
Ymersn:

e pemiath MPOCTEHIIMEe KOMOWHATOPHBIE 3aJadyd METOAOM Iiepedopa, a Takke C
UCIIONIb30BAaHUEM  M3BECTHBIX  (opMmyl, TpeyroidbHuka Ilackans;  BBIYUCIATH
kodd¢unmentsl OuHoma HploToHa 1Mo gopmyse U ¢ HCIONb30BAaHUEM TPEYroJIbHUKA
ITackans;

®  BBIYHCIATH, B MPOCTEUIINX CIy4asX, BEPOSTHOCTU COOBITUI HAa OCHOBE IOJCYETa YHCIIa
HACXOJIOB.

Hcnosb3oBath npuoOpeTeHHble 3HAHUSI W YMEHHSI B INPAKTHYECKON [esiTeIbHOCTH U

MOBCEHEBHOM KM3HM IS

L4 aHajin3a pEaJIbHbIX YHUCJIOBBIX HNAaHHBIX, MNPEACTABJICHHBIX B BHUIAC AUarpamm, Fpa(bI/IKOB; JUIIsL
aHaJInu3a I/IH(i)OpMa]_[I/II/I CTaTUCTUYCCKOI'0 XapaKTepa.

Yueonniii miaan 10 kiace

No Pazgen Kou- Bujbl 1eATeJIbHOCTH y4aLUXCsl DopMmbl
BO KOHTPOJIs
4acoB
| Yucnosble pyHKUMHU 6 MopenupoBats peanbHble 3aBHCHMOCTH € TOMOIIBI0 GopMyTT 1

rpadukoB. VIHTeprpeTHpOoBaTh rpad UKy peaibHbIX
3aBucuMocTel. Mcronb3o0BaTh GyHKINOHAIBHYIO CHMBOJIMKY
JUTSL 3aITHCH Pa3HOOOpa3HbIX (haKTOB, CB3aHHBIX C
paccMaTpuBaeMbIMH QYHKIUSIMU. CTPOUTB peueBble
KOHCTPYKIIMH C HCTIOJIb30BaHUEM (PYHKIIOHAIBHOI
TEPMHHOJIOTHH. Pacrio3HaBaTh BUIbI H3y4aeMbIX (yHKIHIA,
croco0b! MX 3a7aHus. IToKa3bIBaTh CXEMAaTHUECKOE MOJIOKEHUE
Ha KOOPAWHATHOH IIOCKOCTH. CTpOUTH TpadKke (HYHKIHN 1
00paTHBIX (YHKIHMHA, ONMCHIBATH HX CBOWCTBA.

Il | Tpuronomerpuueckne 28 CrpouTtb rpad¥iki TPUTOHOMETPHIECKHUX (QYHKIUI, TePEUnCIIITh 3auér
pyHKIIHN MX CBOWCTBA; BEIMOJIHATE Npeobpa3oBanue rpauKoB GyHKIHHA. Tecr
CrpouTh peueBble KOHCTPYKIUH C UCIIOIb30BaHHEM KoHn pabora
(YHKIIMOHATBHONH TEPMHHOJIOTHA
111 | Tpuronomerpuyeckue 12 Pemate npocreiiiie TPUroHOMETPUUECKUE yPABHEHHS ! 3auér
YpaBHeHHs OJHOPOIHBIC YpaBHEHUs 1-0i 1 2-0if CTeTeHeH, ypaBHEeHH , Tect
MPUBOAMMEIE K KBaJPATHBIM, IPUMEHATh OCHOBHBIE METO/BI B Kon pabora

pELICHUN YpaBHEHUIl: METOJ Pa3JIOKEHHUsI Ha MHOXHTEIH, METO]
BBE/ICHHs HOBOM epeMeHHOM.

IV | IIpeodpa3zoBanue 16 [IpuMeHATh OCHOBHBIE TPUTOHOMETpHUYECKHE GOopMyIIBI ISt 3auér
TPUTOHOMETPHYECKHX npeoOpa3oBaHMs TPHTOHOMETPHIECKHUX BBIPKEHUI Tect
BBbIpa:KeH Ui Kon pabora
Yueono-mpenupogounvie 6 Pemats 3agaun yactu B, C1 cBs3aHHBIE C TPHTOHOMETPHEH
mecmut EI'9

V | poussBoanas 37 HaxonuTbs npou3BOIHYIO CyMMBI, pa3HOCTH, IPOU3BEICHMS, 3auér

YaCTHOTO. BeIucIsITh yritoBoii ko3 duimeHT kacarenbHON Tect
(YHKIMH, COCTaBILITh YpaBHEHHE KacaTebHOU. BEIaucsaTh Kow pabota

CKOPOCTh N3MEHEeHUsI QyHKINH. [IpIMEHAT TPOU3BOAHYIO B
HCCIIeI0OBAaHNH DJIEMEHTApHBIX (QYHKIUH U IIOCTPOSHUN
rpa¢ukoB. Pemars 3ajaun Ha ONTUMU3ALUIO.




Yueono-mpenuposounsie 7 Pemats 3agaun yactu B, cBsi3anHbIe ¢ mpounsBoaHoi (B8, B14)
mecmult EI'D
VI | IlepBooGpa3Has u 12 Haxoauts miomans KpMBOJIMHEHHON TpanenuH, 3auér
HHTErpaI KPHUBOJHMHEHHBIX (GUryp ¢ momorsio Gopmyist HerotoHa- Tect
Jletionuma. [IpuBoUTH MPUMEpPHI IPHMCHEHNS HHTETpana B Kon pabora
(u3MKe, FeOMETPHH.
MoBTOpeHue 12 O0600marTs 1 CHCTeMaTH3UPOBATh 3HAHUS 110 OCHOBHEIM TEMaM
Kypca
Hmozo: 136
Kanenaapno -temaTndeckoe nianuposanue 10 kiaacc
Ne Coaep:xanue yueOHoro | Becero | Kon/pad Yu4eOHo- Cpoknu IIpumeyu
MaTepHaJia qacoB HarJI. Ilnan dak « CBHA3 C
IHocoous, T KOppeK
TCO, T
MOPoI
I'naBa |. YucnoBbie pyHKmmn 6
OnpeneneHre YUCIoBOi QyHKINH. 2 2,3cen
Cnoco0sI € 3a1anus
CaoiicTBa HyHKIUH 2 3,8cen
ObpatHast QyHKIUSL 2 9,10cen
I'nasa Il. Tpuronomerpuyeckue 28
GyHKIHN
YucnoBast OKPY)KHOCTh 3 10,15,16
UYucnoBas OKpYXKHOCTb Ha 3 17,17,22
KOOPJMHATHOM MJIIOCKOCTH
Cunyc 1 KocuHyc. TaHreHe u 3 Tabum. Ne 1 23,24,24
KOTAHI'EHC
TpuroHomerpuyeckue GyHKIUH 2 Tabn. Ne 1, 2 29,30cen
YHCJIOBOTO apryMeHTa
TpuroHomeTpuyeckue GyHKIUH 1 Tabn. Ne 1, 2 lokt
YIJIOBOTO apryMeHTa
Koumponvnas paboma Ne 1 1 1 lokT
DopMyItbl TPUBENECHUS 3 6-8okT
Oyukiws Y = Sin X, e€ cBoicTBa U 2 Tabn. Ne 6 8,130kt
rpaduk
OyHkIW Y = COS X, e€ cBoiicTBa U 2 Tabn. Ne 6 14,150kt
rpaduk
Tleproanusocts GyHKIMHA Y = SiN X, 1 Tabm. Ne 6 150kt
Y = C0S X
IIpeobpazoBanus rpadukos 2 Tabm. Ne 6 20,210kt
TPUTOHOMETPHYECKHX PyHKIHUH
Oynkmu Y = tg X, y =Ctg X, ux 2 Tabn. Ne 7 22,220KT
cBoiicTBa M rpaduKH
Konmponvuas paboma Ne 2 1 1 270KT
Peszeps 2 28,290kt
Iaasa |1l. Tpuronomerpuyeckue 12
YpaBHeHUst
APKKOCHHYC U pEIICHNE YpaBHEHHUS 2 Tabm. Ne 8 290kT,
cost=a 10HOs
ApKCHHYC U pellieHHe ypaBHEHHS 2 Tabn. Ne 8 11,1210
sint=a
ApKTaHT€HC U apKKOTaHI€HC. 2 Tabm. Ne 8 12,17105
Pemenne ypaBuenwii tgx = a, ctg X
=a
TpuroHoMeTpHUYECKUE YpaBHEHHS 5 Tabm. Ne 9, 10 18,19,19,
24.25H0s
Koumponvnas paboma Ne 3 1 1 26H0s
I'nasa V. [Ipeo6pa3oBanue 16
TPHTOHOMETPHYECKHX




BbIpaKeHH i

CHHYC U KOCUHYC CyMMBI U 4 Tabn. Ne 3 26H04
Pa3HOCTH apryMEHTOB 1,2,3 nex
TaHreHC cyMMBI U pa3HOCTU 2 Tabm. Ne 3 3,81ex
apryMeHTOB

Koumponvuas paboma Ne 4 1 9nex
DopMyIIbl IBOMHOIO apryMEHTa 2 Tabm. Ne 5 10,10pex
DopMyIIBl TOHWKEHUS CTETICHH 1 Tabm. Ne 5 15mex
IIpeoGpa3zoBanue cymm 3 16,17,17
TPUTOHOMETPHUIECKHX (YHKIHUI B JeK
HPON3BE/ICHUH

IIpeobpazoBanue nponsBeaeHUH 1 22nex
TPUTOHOMETPUYECKHX QyHKIHNi B

CYyMMy

IIpeoGpaszoBanye BEIpaKEHUS 1 23nex
Asinx+Bcosx k suay Csin(x+t)

Koumponvras paboma Ne 5 1 24nex
Yueono-mpenuposounsie 6 24,29,30mex
mecmosolte 3a0anus EI'9 14,14,19staB
I'nasa V. [Ipon3Bognas 37

YucnoBble MOCACA0BATEILHOCTH K 2 20,21suB

ux cBoiictpa. [Ipenen

HOCJIEJOBATEILHOCTH

CymMa GecKOHEYHOM 1 21sauB

TeOMETPHYECKOH MIPOrpeccun

TIpenen pyHkun 2 Ta6m. Ne 13 26,27sHB

OmnpeneneHue nNpou3BoIHON 4 Tabm. Ne 13 28,2851HB
2,3¢deB

Beoruncienne mpou3BOJHBIX 6 Tab6m. Ne 14, 17 4,49,10,11,
11den

Koumponvnas paboma Ne 6 1 16¢eB

YpaBHeHHE KacaTeIbHO K TpaguKy 2 Tabm. Ne 15 17,18¢ber
dhyHKIUR
TIpumeHeHue TPOU3BOAHOMN IS 5 Ta6m. Ne 16 18,23,24,25,
uccienoBaHue GyHKIMA Ha 25¢eB
MOHOTOHHOCTb ¥ DKCTPEMYMBI
IMToctpoenue rpadukoB HyHKIMI 3 2,3,4map
IIpumenenre MpOU3BOAHOM IS 2 Tabx. Ne 16 4,10map
OTBICKaHHUS HaHOOJIBIIETO 1
HaWMEHBIIEr0o 3HaYeHN
HeTpephIBHOM (QYHKINH Ha
HMPOMEXKYTKE
3a1ayn Ha OTHICKAaHHE HAanOOIBIITNX 5 10,11,11,16,
1 HAaMMEHBIIMX 3HaUY€HUH U BEIUYUH 17map
Koumponvnas paboma Ne 7 2 18,18map
Peseps 2 1,1anp
Yueono-mpenuposounsie 7 6,7,8,8,13,
mecmosvie 3a0anua EI'9 14,15amp
I'naBa IlepBooOpa3nas n 12
HHTErpaji
IlepBooOpa3Has 1 HeonpeneaEHHBII 5 15,20,21,22,
HHTETrpall 22anp
OnpenenéHHblii HHTETPa 6 27,28,29,29
anp,4,5mas
Koutponpnas padora Ne 8 1 6Mmast
IMoBTOpEHUE 12 11,12,13,13,
18,19,20,20,
25,26,27,27
Hroro 136




Yueonniii miaan 11 kiaace

Paznen

Bcero
qacoB

Bunb! nesiTeIbHOCTH yUAIIUXCS

DopMbI
KOHTPOJIS

IToBTOpEHHUE

8

OO000IUTE ¥ CUCTEMATH3UPOBATH 3HAHUS 110
TPUTOHOMETPUU

I'nasa VI. Crenenu u
kopHU. CTeneHHble
Gynxuun.

20

[IpoBoxuTh MpeoOpa3oBaHus BEIPAKEHUH, COepIKaLINX
CTENEHU | PaJnKalbl, HAXOAUTH UX 3HAYCHUS.
Pacrio3HaBaTh BUIBI CTETIEHHBIX (YHKIUHA. [Toka3pBaTh
CXEMaTU4eCKOEe NOI0KEHHE Ha KOOPIUHATHOH IIIOCKOCTH,
CTPOUTH HX IpauKH, ONUCHIBATh UX CBOHCTBA

InaBa VII.
IHoka3zaresibHast U
Jorapupmuueckasi
(pyHknuu.

31

HaxoauTts norapu¢m uncna. IIpoBoanTs npocreiinme
npeoOpa3oBaHus, B TOM YUCIEe apu(pMETHIECKHE, a TAKKe
oIepanuy BO3BEAEHUS B CTEIIEHb U OTIEPAIUI0
norapugmupoBanus. PacriozHaBaTh rpaduku
MI0KAa3aTeJIHOH U JTorapuMUIecKoil QyHKIHH,
OIIMCHIBATh MX CBOMCTBA, IIOKA3bIBATh CXEMaTHIECKOE
TIOJIO’KeHUE Ha KOOPIMHATHOH IutockocTH. [IpuBoanTs
MpUMeEpPbI QYHKIMOHAIBHBIX 3aBUCUMOCTEIl B PEabHBIX
MpoLeccax U sBICHHAX.

I'nasa IX D1eMeHThI
MaTeMaTH4YeCKOoi
CTATHCTHKH,
KOMOUHATOPUKH U
TEOPHHU BEPOSATHOCTEI

11

[IpoBoauTh cTaTHCTHYECKYIO 0OPaOOTKY JaHHBIX:
BBIYHCIISITE 00BEM H3MEpEHNs, pa3Max, MOy, CpeJHee
apudmMeTnueckoe, KpaTHOCTh BapUAHTHI, TUCHIEPCHUIO.
[pencraBnsats nanHble rpaduuecku. Pemars npocreiimme
BEPOSTHOCTHBIC 3a/lauy, 3a/laul Ha COYETaHUS U
pa3menienus. [lpoBoauTh ciydaiiHble SKCIIEPUMEHTHI, B T.
4. C MOMOIIIBI0 KOMITBIOTEPHOTO MOJISITHPOBAHUS,
HMHTEPIPETUPOBATD UX PE3yIbTaThl. BEMUCIATE YacTOTy
CITyqaifHOTO COOBITHS, OLIEHUBATh BEPOSITHOCTH C
IIOMOILbIO YaCTOTBI, IIOJIy4EHHON OIBITHBIM IYTEM.
[IpuBoUTH NIpUMEPHI JOCTOBEPHBIX U HEBO3MOXKHBIX
coObITHiA. OOBSICHATH 3HAYUMOCTH MaJIOBEPOSITHBIX
COOBITHI B 3aBUCHMOCTH OT MX IOCJIECTBUH. Pemars
3a7a4y Ha HaX0XKJEHHE BEPOSITHOCTEH COOBITHH.
[TpuBoANTE IPUMEPHI IPOTUBOIOIOKHBIX COOBITHI.
Hcnonp30BaTh NpH pelIeHny 3a1a4 CBONCTBO
BEPOSITHOCTEH MPOTHBOIIOJIOKHBIX COOBITHIA.

I'maBa X

YpaBHeHus u
HepaBeHcTBa. CHCTEMBI
YPaBHEHUH U HEPABEHCTB

25

Pewate panuoHansHeIe, MOKa3aTelbHEIC,
norapupMUYecKrue ypaBHEHHUs U HEpaBEeHCTBA U UX
CHCTEMBI, UPPAIlMOHANIbHEIE YpaBHeHHUs. Hcronb30BaTh
cBoiicTBa U rpaduky GyHKUMIT PU pelIeHHH ypaBHEHUH 1
HEepaBeHCTB, METOJ MHTEPBAIOB, H300paXkaTh HA
KOOPJIMHATHOM MJIOCKOCTH MHOYKECTBA PELICHUN
YpaBHEHHH U HEPABEHCTB C ABYMSI IEPEMEHHBIMH M UX
cucreM. [IpuMeHATh MaTeMaTHIECKHEe METOIBI IS
pelleHus CoAepKaTeIbHBIX 3a7a4 U3 Pa3JINuHbIX obJsacTeil
HaYKH ¥ PAKTUKHU. IHTeprpeTHpoBaTh pe3yIbTaThl C
y4€TOM peasbHbIX OrpaHUUEHH.

IToaroroBka k EI'D

34

O0600mIaTh 1 CHCTEMAaTH3UPOBATh 3HAHUS IT0 OCHOBHBIM
TeMaM MaTeMaTHKH

Tecmupoaanue U anaius

KanenpapHo-remaTnueckoe mianuposanme 11 kiace

Copepxxanue ydyeOHOT0O
MaTepuaja

Bcero
JacoB

Kon/pa6 | YueoHo- Cpoku

HaIJ Inan dakr
nmocoous,
TCO,

HOPbI

IIpumeu.,
CBSI3 €
KOpPpeKT

IloBTOpEHHE

(e}

Tpuronomerpuueckne
¢$yHKIMH, PopMyIIEl

Tabi.Ne 1-
8




[TpeobpazoBanus 2 Tabmn.Ne 1-
TPUTOHOMETPHICCKHUX 8
BBIpAKECHU I
Tpuronomerpudeckne 3 Taba.Ne 9
YpaBHEHHMSI
Bxomnoit xorTposs HICOKO 1
I'nasa VI. Crenenu 20
U KopHU. CTeneHHbIe
pynxuun.
[ousitrie KopHS N-i 2
CTETICHH U3
JEHCTBUTENBHOIO YUCIA
OyHKIMU Y = Q/; , IX 3
CBOMCTBA U TpadyuKu
CBoiicTBa KOpHS N-if 3
CTETICHH
[IpeobpazoBanue 3
BEIpKEHHE, COIEPIKAIINIX
paJMKAaIBI
Koumponvuas paboma Ne 1
9
O06001eHne TOHATHS O 3
MTOKa3aTeNe CTeeH!
CrenenHble QYHKIMH, HX 4
CBOWCTBa U rpaduKu
Koumponvuas paboma Ne 1
10
I'naga VII. 31
Iloka3zaTesibHast
Jorapudpmuyeckast
(pyHknmnu.
[NokazarenbHas QyHKITHS, 3
e€ cBolcTBa U rpaduk
[ToxazarenbHbIe 5
ypaBHEHHS M HEPABEHCTBA
[NonsiTre norapupma 1
Jlorapudmmueckas 2
(byHKIIM, €€ CBOWCTBA U
rpaduk
CaoiicTBa norapumMon 4
Tlpomescymounwiii kKoumpons 1
LICOKO (npobroe
mecmuposanue)
Cesoticmsa noeapugpmos
(npoooicenue)
Jlorapudmuueckue 5
ypaBHEHUs!
Jlorapudpmuyeckne 3
HEpaBEeHCTBA
[lepexon k HOBOMY 2
OCHOBAHMIO Jlorapudma
Huddepenuuponanne 4
MMOKA3aTENLHON 1
JiorapuMUIECKOM
dhyHKIMiA
Konmponvnas paboma Ne 12 1




I'nasa IX

JJIeMEeHTBI
MAaTeMaTHYeCKOH
CTATHCTHKH,
KOMOMHATOPUKH U
TeOPHUHU BEPOATHOCTEN

11

Cratuctuueckas 2

00paboTKa TaHHBIX

[pocreiimme 2

BEPOATHOCTHEIE 3a/Ia4H

Coueranus 1 pa3MeIieHus 2

dopmyna buHOMA 2

HeroToHa

CrnyyaifHble COOBITHS U UX 2

BEpPOSITHOCTU

Koumponvnasa paboma 1

IaaBa X 25
YpaBHenus u
HepaBeHcTBa. CucTeMbl
YPaBHEHUH U

HEPABEHCTB

PaBHOCHIIBHOCTB 3

YpaBHEHUI

OO01mue MeTobl pereHui 3

ypaBHEHUI

Pemienue HepaBeHCTB C 4

OJTHOM EPEMEHHOU

Koumponvnas paboma Ne 1

13

Obobwenue uzyueHno2o 1

YpaBHEHUS U HEPABEHCTBA

C ABYMsI IEPEMEHHBIMU

Cucrembl ypaBHEHHI 4

YpaBHEHUS U HEPABEHCTBA 5

C IapaMeTpaMu

HrtoroBsiii KOHTPOJIb 1

ICOKO

Moaroroska k EI'J 34

Adaredpa 10

Payuonanvnvie ypaeuenus u 2

BblPAINCEHUS

HUppayuonanvusie ypasnenus 2

U 6bIPpANCEHUS

Cmenennvie ypasHenus u 2

BblPAINCEHUS

Tpuconomempuueckue 2

YypasHeHUs U 6bIPpAINCEHUS

Jlozapugmuueckue 2

YPABHEHUS U 8bIPAINCEHUA

IIpakTuko- 3

OPHUCHTHPOBAHHBIC 32/ 1A

Texcmogule 3a0auu 1

I'paghuxu u ouacpammol 1

Beposmuocmuo 1

Havyana MmaTeMaTU4ecKOro 4

aHaJIn3a




Teomempuueckuii u 1
Quzuyeckuii cmoici
npouU3BO0HOU

Texnuxa 1
oughgpepenyuposanus

Hccreoosanue ghynkyuil 2

3amauy MOBLIIIEHHOH 11
CJIOKHOCTH

Tpuconomempuuecxkue 2
ypasHeHus

Cucmemvl Hepagencms 3

w

Ypasuenus u nepasencmea c
napamempom

I'eomerpus

Jnunvl, yenst

Tpuzonomempus

Ilnowaou

Cmepeomempust

N| R R PP o

3adauu nosviuennoti
crodcHoCmu (naaHuMempus,
cmepeomempust)

D

HUTorosoe TeCTUPOBaHUE

AHAQJIN3 HTOTOBOI0 3
TeCTHPOBAHUS

IlepeyeHb y4eOHO-METOAUYECKOTO O0eceYeHUs

1. A.I'. MopakoBuu. AnreOpa u Hadana aHaim3a, 10 -11 kimacc. MeTtoauueckoe mocooue
utst yaurtens: M.: Muemo3una, 2010

2. Mopnkosuu A.I'. AnreOpa u Havana ananu3za. 11 xi1.: B nByx wactsx. Y. 1: YueOHuk s
0011e00pa3oBaTeIbHBIX YUpexaeHui (6a30Bblii ypoBersb) / A.I'. MopakoBud — M.
Mmuemo3suHa, 2010.

3. Anrebpa u Havana aHanu3a. 11 kin.: B nByx wactsx. Y. 2: 3apaunuk s
o011eo0pa3oBaTeIbHBIX YUpexaeHu 6a3oBelii ypoBeHs) / A.I'. Mopakosuuy, JI.O.
Henumena, T.A. Kopemkosa, T.H. Mumyctuna, E.E. Tynsunnckas; mon pen. A.I.
Mopakosuua. — M.: Maemo3suna, 2010.

4. J1.O. [lenumena, T.A.KopemxoBa Tematuueckue Tectsl 1 3a4€Thl, 10-11 xmace M.:
Muemo3suna, 2011

5. A.I''Mopnkosuy, E.E. Tynpunnckass. Konrponsnsie padotsl, 10-11 kinace, M.:
Muemo3una,2012

6. JLA. Anexcanaposa. CamocrosTenbHbie padoThl. 10 kmace. M, : MaEemo3una, 2012

Oo6opynoBanme:
1. WnrepakTuBHas nocka Activboard 387 PRO

2. Hoyroyx ACER PB
3. MynsTaMenuitabnii mpoextop Epson EB —X12

Harasansie Tadanubl
Auredpa u Hayasna anaau3a 10 kiaace (3 Komruiekra)

1. Tpuronomerpuueckue (yHKIIMU CUHYCa, KOCUHYCA, TAHT€HCa U KOTaHIreHca
2. CBoiicTBa CUHYCa, KOCHHYCa, TAHT€HCA T KOTaHIeHCa
3. OCHOBHBIE TPUTOHOMETPHUYECKHE TOKIECCTBA




No ok

©

10.
11.
12.
13.
14.
15.
16.
17.

LN~ WNE

®opmyisl ciaoxeHus. POpMyIIbl CYMMBI U Pa3HOCTH CUHYCOB (KOCHHYCOB)
®opmyJibl IBOWHOTO apryMeHTa. @opMysibl TOJIOBUHHOTO apTyMEHTa

I'paduxu Gynxmii cunyca u kocunyca. IIlpeodpazoBanus rpagikoB CHHYCa U KOCHHYCa
I'paduku pyHkumii TanreHca n kotanreHca. [IpeoopazoBanus rpapukoB GyHKITHI
TAHI'€HCa U KOTaHIeHca

ApKcuHYC, apKKOCUHYC, ApKTaHI€HC U aPKKOTaHT€HC

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM

Penienne TpUroHOMETpUUYECKUX HEPABEHCTB

CBOICTBO MEPHOAMYHOCTH (PYHKITHIA

[TepnoM4HOCTH TPUTOHOMETPUUECKUX (PYHKLUI

npupamenne pynkuuu. [ToHsTre o mpon3BoIHON

ITpaBuiia BEIYMCIICHUE TPOU3BOIHBIX

[TpuMeHeHne HEIPEPHIBHOCTH U Mpou3BogHOM. KacaTenpHas k rpaduky GpyHKInu
Kputnueckue Touku GyHKIuu. MakCUMyMbl 1 MUHUMYMBbI

Crnoxnas GyHKIHA

Auredpa m Havasa aHaau3a 10k

Omnpenenenue SiN U cos YKcia
Onpenenenue tg yucia
Onpenenenue ctg .Jlunus ctg
Tpuronomerpust

Oynkims y=arcsinx
DyHKIMA Y=arccosx
OyHk1us y=arctg

OyHKIua y=arcctgx



OcHoBHOIi:

1.
2.
3.

&

~

Cnucok iurepaTypbl

CnpaBouHuK yuuTens matremaTuku. Bonrorpan, «Yuurensy, 2011
TemaTnyeckoe NpuiIoKeHUE K BECTHUKY oOpa3oBanus Ne 4 2005 r.;
®denepalibHbII KOMITOHEHT TOCYAaPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB
OCHOBHOTO 0011ero oOpasoBanus (nmpuka3z Munoopuayku ot 05.03.2004r. Ne
1089).

Matemaruka: exxeHeiennbHOe puioxkeHue K razere «llepBoe ceHTIOps»
Maremaruka B LIKOJIE: €KEMECSIYHBIA HAyYHO-TEOPETUYECKUN U METOIUYECKUM
KypHa

www.edu.ru

www.edu.03.ru

Www.pedsovet.su

JlonoJIHUTEILHBIN (I y4alIuxcs):

1.

N

Hcropus maremaTrku B mkoie. VII-VIII k. [Tocobue ms yuureneit. / ..
I'neitzep — M.: [Ipocsemenue, 1982 — 240 c.

[Muaypun JI.®. 3a crpannnamu yueOHHKa anreOopsr. M., 1990r.

[Tepensman S.U. 3anumatensHas anredpa. 3anumarensHas reometpus . ACT M,:
2005

CeménoB A.B., Tpenanun A.C., SAmenko U.B., 3axapos [1.1. «OnTumanbHbIii
OaHk 3a7aHuil 1u1st moArotoBku ydammuxcs» EI'D 2013 MATEMATHUKA . M.
«MHaTemnekt-ueHTpy», 2012

Hudposbie 00pa3oBaTebHbIE PeCypChl:

Maremaruka 5- 11 xkmaccesl. [paktukym. 1C: lkoma

VYpoxku anre6pst 10-11 knaccsl. Bupryansnas mxkona Kupwiina u Medoaus

XKusas matematnka. yaeOHO-METOAMUECKUI KOMIUTEKT.(BupTyanbpHas MmareMaTiueckas
nabopaTtopus i y4eOHBIX UCCIEIOBAHUM MPU U3YUYEHUH IIKOJILHOTO Kypca
TUTAHUMETPHH, CTEPEOMETPUH, aNreOphl, TPHTOHOMETPHH U MAaTEMAaTHYECKOTO aHaJIH3a.
B ocHOBY yueOHO-METOMUECKOro KOMIUIEKTA MOJI0KEH MOIIHBIN MPOrpaMMHBIH MakeT
Geometer's Sketchpad dupmer Key Curriculum Press).

«CoBpeMeHHBIH OTKPBITHINA ypok». CD-nuck. Matemaruka. Yacts 1,2

S/ Ne 8397247352, 10-11 k. 2013 r.
www.fcior.ru
www.school-collection.edu.ru
www.1september.ru

1.
2.
3.

o
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http://www.pedsovet.su/
http://www.school-collection.edu.ru/

