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INOACHUTEJ/IbHAA 3AIIMCKA

Jannas mporpamma mo Kypcy «Anredpa M Hayajla MaTeMaTU4YecKoro anamuza» B 10-11
KJIaccax MOJIHOCTBIO OTpaXkaeT 0a30BbIl YPOBEHb MOJATOTOBKU MIKOJIHHHUKOB.

O01as xapakTepuCcTHKA Kypca
[Tpu u3ydeHnn Kypca MaTeMaTUKH Ha 0a30BOM ypOBHE MPOJIOJDKAIOTCS U MOJIYYaloT Pa3BUTHE
coJiepKaTelbHbIe JIMHUM: «Airedpa», «DyHKIUN», «YpaBHCHUS W HEPABEHCTBA», «DJIEMEHTHI

KOM6I/IHaT0pI/IKI/I, TeOpI/II/I BepOSITHOCTeI;'I, CTaTUCTUKHU W JIOTHKHW), BBOAUTCA JIMHHUA <<Haqana

MaTEMaTHYECKOr0 aHAJIN3a.

B pamkax ykazaHHBIX COJEpPKaTEIbHBIX JTUHUN PEIIAIOTCS CIEIYIOLIUE 3a/1a4uu:

e cCHCTEMaTH3allMsl CBEJICHUW O 4YHCIIAaX; HM3YYCHHE HOBBIX BHJIOB YHCJIOBBIX BBIPAKCHUU U
dbopMyI; COBEpIICHCTBOBAHMWE TPAKTHUYECKUX HABBIKOB M BBIYHCIUTEIBHON KYIBTYPHI,
pacIIMpeHre M COBEPIICHCTBOBAHWE alreOpamveckoro ammapara, c(popMHpPOBaHHOTO B
OCHOBHOﬁ IIKOoJIC, U €ro HpI/IMeHeHI/Ie K pemeHmo MATEMATHUYCCKUX W HEMATCMATHUYCCKHUX
3a7a4;

e pacUIUpeHHWE M CHUCTEMaTU3alus OOMMX CBeACHUNW O GYHKIUAX, IOMOJIHEHHE Kilacca
U3y4aeMbIX (YHKIMHA, WUTIOCTpAlUsl MIMPOTHl NPUMEHEHUs (QYHKUMUNA [UIsl ONUCAHUS U
U3Y4YEHUS PEAIbHBIX 3aBUCUMOCTEM;

e pa3BUTHE MPEACTABICHUI O BEPOATHOCTHO-CTATUCTUYECKIX 3aKOHOMEPHOCTSX B OKPY’KAIOIIEM
MHUpPE, COBEpIICHCTBOBAHWE HWHTEIUIEKTYaJbHBIX M pEUYEBBIX YMEHUN MyTeM o0oramieHus
MaTEMaTUYECKOTO SI3bIKa, PA3BUTHSI JIOTHUYECKOTO MBIIICHUS;

Ieau oOyuenus
N3yueHne MaTeMaTuku Ha 0a30BOM YPOBHE CpEHEro oOIero o0pa3oBaHMs HAIpaBIEHO Ha

JOCTHUKEHHUE CIEAYIOUINX LEIeH:

e (opMUpOBaHME IPEJCTABICHUM O MaTeMaTHKE KaK YHUBEPCAJIbHOM SI3bIKE HAayKH, CPE/ICTBE
MOJIETTUPOBAHUS SIBJIEHUN U IPOLECCOB, 00 UAESIX U METOJaX MaTEMaTHUKU;

e DPa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOIO BOOOpPAXEHUs, aIrOPUTMHUYECKON
KYJIbTYpbl, KPUTHYHOCTH MBIIUIEHUS HAa YpPOBHE, HeEoOXoauMoM Juisl  Oyayuiei
npo¢eCCHOHATIBHON JEeSTEIbHOCTH, a TaKXKe MOCJIEAYIONIero o0y4eHHs B BBICIIEH LIKOJIE IO
COOTBETCTBYIOILIEH CHEHATIbHOCTH, B Oyay1eil mpoecCuOHaNbHON AESITETbHOCTH;

e OBJIQJICHUE MaTeMaTHYECKUMHU 3HAHUSAMM M YMEHMSIMH, HEOOXOIMMBIMU B IOBCEAHEBHOM
YKU3HU, JJI1 U3YYEHHUS LIKOJIbHBIX €CTECTBEHHOHAYUHBIX TUCIUIUIMH Ha 0a30BOM ypOBHE, JUIS
nojy4yeHuss oOpa3oBaHus B 001acTsX, He TpeOyromux YriyOJIeHHOW MareMaThudecKoi
MOJIFOTOBKY;

e BOCHUTaHME CpPEACTBAMM MAaTEMaTUKH KyJIbTYpbl JIMYHOCTH, IIOHUMAaHUSA 3HAYUMOCTH
MaTeMaTUKH JJi1 Hay4YHO-TEXHUYECKOro IMporpecca, OTHOUIEHHMS K MaTeMaTHKe KaK K 4YacTH
00I11€YesIOBeYEeCKOW KYJIbTYpbl 4Yepe3 3HAKOMCTBO C HCTOpPHEH pa3BUTUS MaTeMaTHKH,
SBOJIIOLHEN MATEMATHYECKUX HJICH.

COAEPXAHHME OBYYEHUA

JleHCTBUTEJIbLHLIE YHCIA

Llenpie u panuoHanbHble uucna. JlelicTBuTenbHble uucia. beckoHeyHo yObIBaroas
reoMerpuueckas mnporpeccus. ApudmMeTrndyeckuil KOpeHb HaTypajibHOW creneHu. CreneHb ¢
palMOHAIBHBIM U JEHCTBUTEIBHBIM IIOKA3aTEIMH.

OcHoBHasi 1ep — 000OIIUTH M CUCTEMATU3MPOBATh 3HAHUS O JEHCTBUTENBHBIX YHCIAX;
copMHpOBaTh TOHATHE CTENEHU C JICHCTBUTENBHBIM MOKa3aTeleM; Hay4duTh [PUMEHSTbH
onpezeneHuss apuMeTHYeckoro KOpHS M CTENEHH, a TakKe HMX CBOMCTBA MpPH BBIOJIHEHUU
BBIYUCIICHUH U TPe0Opa30BaHUU BbIPAKEHUI.




Heo0GxoauMocTh pacuiMpeHHss MHOMKECTBa HATypallbHBIX YHCEN J0 JACHCTBUTEIbHBIX
MOTUBUPYETCS BO3MOXHOCTBIO BBIIOJHATH JEWCTBUS, OOpaTHbIE CIIOKEHUIO, YMHOXKEHHUIO U
BO3BEJICHUIO B CTEIIEHb, & 3HAYNUT, BO3MOKHOCTBIO PEIIATh YpaBHEHU:A X + a = b, ax = b, xa = b.

PaccMoTpeHHblli B Hauyasle TeMbl CHOco0 oOpalieHuss OECKOHEUHOW MepHOIMYecKOn
JECATUYHOM IpoOH B OOBIKHOBEHHYIO 00OCHOBBIBAETCSI CBOMCTBAMHU CXOASAIINXCS YHCIOBBIX PSAJIOB,
B YaCTHOCTH, HAXO0XKJICHUEM CYMMbI OECKOHEUHO yOBIBAIOLIEH reOMETPUUECKOM IPOrpecCcUH.

JleficTBus HaJl MpPpPaLMOHAIBHBIMM YHCIAMU CTPOrO HE OINPEHENSAIOTCA, a 3aMEHSIOTCS
JNEeHCTBUAMU HaJl UX NPUOIMKEHHBIMY 3HAYEHUAMH — pallMOHAJIbHBIMU YUCIIAMHU.

B cBA3m ¢ paccMOTpEHHEM  IOCIENOBATEIbHBIX  PAMUMOHAIBHBIX  NPHOIMKECHHUNA
VPPALMOHATIBHOIO YMCJIA, a 3aTEM M CTENEHU C UPPALMOHAIBHBIM I10KA3aTeleM Ha UHTYUTUBHOM
YPOBHE BBOAMTCS IOHATHE MpeJena OCIEA0BATEIbHOCTH.

Apudmernueckuil KOpeHb HaTypaJbHOH CTENEHU N = 2 U3 HEOTPUILATEILHOTO YKCIIA U €ro
CBOMCTBA U3JIArar0TCsd TPAOULMOHHO. Y4alluecs AOJDKHBI YyMETh BBIUMCIIATH 3HAYCHHUS KOPHS C
IIOMOUIbIO ONPEJEIECHNUS U CBOWCTB M BBINOJHATH NPeoOpa3oBaHUsl BBIPAKEHUH, COJEPIKALINX
KODHH.

CTelleHb ¢ MPPALMOHAIBHBIM I0KA3aTeIeM MOACHSETCS Ha KOHKPETHOM TpUMepe: ducio 3V2
paccMaTpuBaeTcs Kak M0Cie10BaTeIbHOCTh PALMOHANBHBIX Npuommkenuit 314, 31141
3pech ke (OPMYIMPYIOTCSA CBOMCTBA CTENEHM C JEHCTBUTENIBHBIM MOKA3aTeNeM, KOTOphIE OYayT
HCIIONIB30BAThCS IPU PELIEHUH YPAaBHEHUI, HEPABEHCTB, UCCIIET0BAHUH (DYHKIIHIA.

Crenennas GyHkuus

CrenenHas QyHKIUS, ee cBoiicTBa U rpaduk. Bzaumuo oOpatHble QpyHKIMKU. PaBHOCHIIBHBIE
ypaBHEHHUs U HepaBeHcTBa. MppanuonansHele ypaBHeHus. MppanuoHanbsHble HEpaBEHCTBA.

OcHoBHas 1enb — 0000IIUTh M CUCTEMATH3UPOBATh U3BECTHBIE U3 Kypca anreOpbl OCHOBHOMN
IIKOJIbl CBOWCTBA (DYHKLMMH; U3yYUTh CBOICTBAa CTEMEHHBIX (YHKLUUN C HATypaJbHBIM U LEJbIM
MOKa3aTesIMA U HAYYUTh NMPUMEHATh UX TPH PEIICHUH YPaBHEHUN M HEPAaBEHCTB; c(HOPMUPOBATH
IOHSTHE PABHOCUJIBHOCTU YPaBHEHU, HEPAaBEHCTB, CUCTEM YPaBHEHUI U HEPABEHCTB.

PaccmoTpenue CBOWCTB CTENEHHBIX (YHKIMA M HX TPapUKOB MPOBOAMTCS IOITANHO, B
3aBUCUMOCTH OT TOT'O, KAKMM YHCIJIOM SIBJISIETCA IOKa3aTenb: 1) UeTHBIM HaTypalbHBIM YHUCIIOM; 2)
HEYETHBIM HaTyPaJbHBIM UYHCJIOM; 3) YMCIIOM, NPOTHUBOIOJOKHBIM YETHOMY YHCIY; 4) 4UCIIOM,
IPOTHBOIOJIOXKHBIM HEUETHOMY UYHUCITY; 5) MOJIOKUTEIBHBIM HELENIBIM YUCIOM; 6) OTpHUIATENbHBIM
HELEeJIBIM YuciIoM (cBoicTBa GyHKIUHM B 1. 5 ¥ 6 U3yyaTh HEOOA3aTEIBHO).

OO060CHOBaHMsI CBOWCTB CTEMEHHOM (YHKLIMU HE MPOBOJATCS, OHU CIEOYIOT M3 CBOWCTB
CTENICHW C JICWCTBHUTENBHBIM TIOKa3areneM. Hampumep, Bo3pactanume ¢yHkmun y = xP Ha
npoMmexkyTke X > 0, rae p — NOJIOKHUTENBHOE HELENO0e YHCIO, CIeAyeT M3 cBoMcTBa: «Ecim
0<x4 <Xp,p> O,ToxllJ <x§.

PaccMoTpeHne paBHOCUIIBHOCTM YpaBHEHWMH, HEPABEHCTB M CHCTEM YPAaBHEHWI M CBOMCTB
PaBHOCHJIBHOCTH MPOBOJUTCS B CBS3M C MPEJICTOSIIUM U3y4EeHHEM HppallMOHAIbHBIX YPaBHEHUH U
HEPABEHCTB.

OCHOBHBIM METOJIOM pEIIECHUs HpPPallMOHANbHBIX YpaBHEHHMH SBISETCS BO3BEJAEHHE O0enX
4qacTell ypaBHEHHUS B CTENEHb C LEJIBIO IIEPEXO/JAa K PAlMOHAIBHOMY YPaBHEHHIO-CIIEICTBHUIO
JTAHHOTO.

C nomomipio rpaduKoB pemiaeTcs BONPOC O HAIWYMM KOPHEH M HX YHUCIE, a TaKkKe O
HaXO0X/IEHNU TPUOIMKEHHBIX KOPHEH, €ClIM aHAIMTUYECKU PEIIUTh YpaBHEHUE TPYIHO.

HppaunoHanbHble HEPaBEHCTBA HE SIBISAIOTCS O0OS3aTENbHBIMU JUISI HM3Y4YEHHUS BCEMHU
yuanmucs. [Ipy ux u3yd4eHrnn OCHOBHBIM CIIOCOOOM peIlIeHUs SIBISIETCS CBEACHHE HEPaBEHCTBA K
CUCTEME pallMOHAIbHBIX HEPABEHCTB, PABHOCWIBHOMN TaHHOMY HEPAaBEHCTBY.

IlokazareabHas QYHKIINSA
[TokazarenpHast (QyHkuus, ee cBoictBa u rpadux. [lokasarenpHble ypaBHEHUS.
[TokxazarenbHble HepaBeHCTBA. CHCTEMBI TOKA3aTENbHBIX YPAaBHEHUN U HEPABEHCTB.
OcHOBHasi TleNlb — U3YYUTh CBOWCTBA IMIOKa3aTelbHOW (YHKIMU;, HAYYUTHh pelIaTh
ITIOKA3aTCIIBHBIC ypaBHeHI/ISI 158 HepaBeHCTBa, HpOCTGﬁIHPI@ CHUCTEMBI ITOKA3aTCIIbHBIX ypaBHeHHﬁ.
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CBoiicTBa TOKa3aTeNIbHOW (DYHKIIMM y = aX MOJHOCTBIO CJIEAYIOT M3 CBOWCTB CTETICHH C
JIEHCTBUTENLHBIM TTOKa3zaTesieM. Hampumep, Bo3pactanue GyHKIMHM y = ax, eciau a > 1, cneayer u3
cBomcTBa crenenu: «Ecim x; < X,, To a* < a*2 mpua > 1».

Pemenre mpocTedmx MoKa3aTeabHbIX ypaBHEHUH a* = ab, rme a > 0, a # 1 ocHoBaHO Ha
cBoiictBe creneHu: «Ecimm a¥t = a*2, To X; = X,.

Pemennie GONBIIMHCTBA MOKA3aTENbHBIX YPABHEHUN M HEPABEHCTB CBOJUTCS K PEIICHUIO
IIPOCTEUILNX.

Tak kak B XoJe pelleHus MpeasiaraéMbIX B OSTOM TeMe IOKa3aTeNbHbIX YypaBHEHUI
PaBHOCUIILHOCTh HE HapyIIAeTCsl, TO MPOBEPKA HAMICHHBIX KOPHEH HeoOs3aTeNbHa. 31€Ch CUCTEMBI
YpaBHEHUI U HEPABEHCTB PELIAIOTCS C TOMOIIbIO PABHOCKIIBHBIX MPeoOpa3oBaHuil: OICTAaHOBKOM,
CJI0’)KEHUEM WUJIM YMHOKEHHEM, 3aMEHOM MEePEMEHHBIX U T. 1.

Jlorapudpmudeckas pyHkuus

Jlorapudmer. CpoiictBa morapudmoB. JlecaTuuHbie W  HaTypalibHbIE JOrapuQMmel.
Jlorapudmuueckas QyHkuus, ee cBoiictBa u rpadpuk. Jlorapudpmuueckue ypaBHEHHUS.
Jlorapudmuueckre HepaBeHCTBA.

OcHoBHas 1enb — chopMupoBaTh NOHATHE JIoTapu(Ma YKucia; HaAy4YuTh IPUMEHSTh CBOMCTBA
J0rapu(MOB MPH PEIICHUH YPAaBHEHHIT; H3YYUTh CBOWCTBA JIoTapu(PMUIEeCKON (YHKIIUU U HAYYIUTh
MPUMEHSTh €€ CBOMCTBA MPH PEIICHUU MPOCTEHIINX TOTapu(PMUIECKIX YPaBHEHUIN 1 HEPABEHCTB.

Jlo 3Toi1 TeMBI B Kypce anredpbl U3y4alnuch Takue (pyHKIIUH, BBIUMCICHUE 3HAUEHUN KOTOPBIX
CBOJIUJIOCH K YEThIpeM apu(PMETHUYECKUM JIEHCTBUSM U BO3BEIEHUIO B CTENeHb. [l BHIYUCICHUS
3HaYeHUH JIOTapuPMHUUECKOW (QYHKIUM HYXKHO YMETh HAaXOAWTh JIOTapU(PMBI 4YHCET, T.C.
BBITIOJIHATH HOBOE JIJIS YYAIlIUXCsl IeWCTBUE — JIoTapuMUpOBaHUE.

Jloka3aTenbcTBO CBOMCTB Jjorapudma omnupaercs Ha ero omnpexaeneHue. Ha npaxtuxe
paccMaTpuBaIOTCs JIOrapu(Mbl MO PA3TUYHBIM OCHOBAHMSIM, B YaCTHOCTU MO OCHOBaHHUIO 10
(mecsiTuyHBIN JorapudM) W O OCHOBAaHWIO € (HATypalbHBIM Jorapudm), OTCIOJa BO3HUKAET
HE00X0UMOCTh (DOpMYIIBI Tepexoja OT Jiorapudma Mo OJHOMY OCHOBAaHHUIO K Jjorapudmy 1o
JIpyromMy OCHOBaHHMIO. Tak Kak Ha MHXEHEPHOM MHUKPOKAJIBKYIISTOPE ecTh KiaBuim Ig u In, To mmst
BBIUKCJICHHsI Jorapudma Mo OCHOBaHUSAM, OTIMYHBIM OT 10 M €, HY)KHO NPUMEHUTH (QOpMYIy
nepexo/a.

CpoiictBa  norapuMuueckod  (QYHKIMM aKTUBHO  UCHOJB3YIOTCS TMPH  PEIICHUHU
Jorapu(pMUUECKUX YpaBHEHUMN U HEPaBEHCTB.

N3yuenune cBOHCTB JsorapuMuyeckoil (yHKIHH MPOXOAUT COBMECTHO C pelICHHEM
YpaBHEHUH U HEPABEHCTB.

[Tpu permenun norapuMHUUECKUX ypaBHEHUN M HEPABEHCTB BBHIMOIHSIOTCS PAa3IMYHBIE UX
npeoOpazoBanus. [lpm 3TOM yacTo Hapymaercs paBHOCHIBHOCTb. [loaTOMy mpu peleHun
Jorapu(pMHUECKUX YpaBHEHHI HeoOXoauMa TMpoBepKa HaleHHbIX KopHei. [lpu perieHun
Jorapu(pMHUECKUX HEPABEHCTB HYXKHO CJIEJUTh 3a T€M, YTOObI PaBHOCUJIBHOCTb HE Hapyllanach,
TaK KakK MPOBEPKY PELIECHUs HEPABEHCTBA OCYIIECTBUTH CIOKHO, a B pAJIE CIIy4aeB HEBO3MOKHO.

Tpuronomerpuueckue (hopmMyJabl

Panunannas mepa yrna. I[ToBopoT TOukM BOKpYr Hayana koopauHaT. OmnpenerneHue cCUHyca,
KOCHHYCa M TaHTEHCa yrja. 3HaKu CHHYCa, KOCUHYCAa M TaHT€HCA. 3aBUCHUMOCTb MEXYy CHHYCOM,
KOCHHYCOM M TaHI€HCOM OJHOr0 M TOro € yrjia. TpuroHomerpuueckue ToxzaectBa. CHHYC,
KOCHHYC M TaHreHc yriioB o U —a. dopmynsl cnoxenus. CUHYC, KOCUHYC M TaHT€HC JBOWHOIO
yria. CUHYC, KOCUHYC M TaHT€HC MOJIOBUHHOTO yriia. @opMynbl npuBeneHus. CymMma U pa3HOCTb
cuHycoB. CymMMa U pa3HOCTbh KOCUHYCOB.

OcHoBHas 1€ — CPOPMUPOBATH TIOHATUS CUHYCA, KOCHHYCA, TAHT€HCa, KOTAHTeHCa YUCIIa;
HAyYUTh MPUMEHSTH (POPMYIIBI TPUTOHOMETPHH JIJIsi BBIYMCIICHHS 3HAYEHUN TPUTOHOMETPUUECKHUX
(GYHKIMI ¥ BBIMOTHEHUS MPeoO0pa30BaHUN TPUTOHOMETPUYECKHX BBIPAKEHUH; HAyUYUTh pelIaTh
MpoCTeNllIne TPUTOHOMETPUUECKUE YpaBHEHHUS Sinx = a, cosx = anpua = 1,—1,0.

PaccmarpuBas onpeneneHuss CUHyca M KOCHMHYCA JIEMCTBUTEIBHOTO YMCIA 4, €CTECTBEHHO
peluTh caMble TPOCThIE YpPaBHEHHS, B KOTOPBIX TpeOyeTcss HAWTH YHCIO a, €CIh CHUHYC WIIH




KOCHUHYC €ro Hu3BeCTeH, HampuMmep ypaBHeHus sina =0, cosa =1 wu t1.n. Ilockonpky st
0003HaueHMsI HEU3BECTHOTO M0 TPAJULIMU HCIONIb3yeTcs OyKBa X, TO 3TH YPaBHEHMs 3alIUCBIBAIOT
Kak 00bryHO: sinx = 0, cosx =1 u T1.0. PemeHus 3TUX ypaBHEHHWH HaXOIATCS C IMOMOIIBIO
€MHUYHOU OKPY’KHOCTH.

B03MOXXHOCTh BBISIBICHUSI 3HAKOB CHHYCa, KOCHHYCA M TaHI€HCA II0 YETBEPTAM SBISACTCS
CIIEICTBUEM CHUMMETPHUM TOYEK EAMHUYHOM OKPYKHOCTHM OTHOCHUTEIBHO OCEH KOOpAMHAT.
PaBenctBo cos(—a) = cosa cienyer U3 CUMMETPHHM TOYEK, COOTBETCTBYIOIIMX YHCIaM a M —a,
OTHOCHUTEINBHO ocu OX.

3aBUCHUMOCTb MEKJY CUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJIHOTO U TOTO e
yyciaa WM yrja CleqyeT U3 TPUTOHOMETPUUYECKOM (hOpMBI 3allMCH JEHCTBUTENIBHOIO 4MCIa U
OIpe/IeNICHUs] CUHYCA M KOCUHYCA KaK KOOPAUHAThI TOUKU €IMHUYHON OKPY>KHOCTH.

[Ipu M3yYeHWH CTENEHEH YKMCeN paccMaTpuBAIMCh MX cBoiicta aPtd = aP-a4, aP~ 4 =
aP:a%. TlomoOHbIe CBOWCTBA CIIPAaBEUIMBBI U Ul CHHYCA, KOCHHYCA W TAaHTeHCAa. DTH CBOMCTBA
Ha3bplBalOT (opMmynamMu  ciokeHus. IIpakTUdeckn OHM BBIPAXKAIOT 3aBUCUMOCTb  MEXIY
KOOpJMHATaMU CYMMBI WJIM PAa3HOCTH JBYX YHCEN & U 3 uepe3 KoopAuHATHI uucen o u . Popmyist
CJIO)KEHHUS JIOKa3bIBAIOTCA M KOCHHYCa CYMMBl WM pPa3sHOCTH, BCE OCTalbHbIE (OPMYIIbI
CJIO’KEHUS TONYYaroTCa Kak ciencTBus. @OpMynbl CIOKEHHS SBISIOTCS OCHOBHBIMH (hOPMYIIaMHU
TPUTOHOMETPUHU, TaK KaK BCE JIPYrHe MOXKHO IOJYYUThb KakK CIEACTBHs: (OPMYIbl JABOHHOIO U
IIOJIOBUHHOTO YIJIOB (HE SIBJIAIOTCS OOSA3aTENbHBIMM JJI1 HM3y4deHUus), (OpMyJibl IpPUBEICHUS,
npeoOpa3oBaHUsl CyMMBI H Pa3HOCTH B IIPOU3BEICHUE.

Tpuronomerpuyeckue ypaBHeHHs

VpaBHeHHsT coSx = a, SinxX = a, tgx = a. PemeHne TPUTrOHOMETPUYECKUX YPABHEHUM.
[Tpumeps! pelieHus: NpOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OcHoBHas 1enb — c(OopMUPOBaTH YMEHME pellaTh HPOCTEHIIME TPUTOHOMETPUYECKHE
YpaBHEHHUS; 03HAKOMUTh C HEKOTOPHIMU ITPUEMAMHU PEIICHUS TPUTOHOMETPUUYECKUX YPABHEHUM.

Kak u npu pemeHuu anreOpandeckux, MOKa3aTeIbHBIX U JIOTapu(MUUYECKUX YpaBHEHUH,
pelIeHHe TPUTOHOMETPUYECKUX YpPaBHEHUN IIyTE€M pa3jIMYHbIX I[PeoOpa3oBaHUM CBOAMUTCA K
pELIEHUIO IPOCTENIINX: COSX = a, SinxX = a, tgx = a.

PaccmoTpenue mnpocTeMmMxX YpaBHEHHMM HA4YMHAECTCS C YpaBHEHUs COSX = a, TaK Kak
dopmyna ero kopHeW mpoiie, yeM ¢Gopmyia KOpHEH ypaBHeHHS Sinx = a (B UX 3aIHCH 4YacTo
UCIIOJNIb3yeTCs HEOOBIYHBINH U ydalmuxcsi ykaszarenb 3Haka (—1)"). Pemenue Oonee CIIOKHBIX
TPUTOHOMETPUUECKUX YPaBHEHUM, KOTJa BBIMOJHSIOTCS anreOpanyeckue M TPUTOHOMETPUUYECKHe
npeoOpa30BaHusl, CBOAUTCS K PEILICHHUIO MPOCTEHIINX.

PaccmaTtpuBatoTcst  ciienyromiye TUIIBI  TPUTOHOMETPUYECKUX  YpPAaBHEHMH: JIMHEHHbIE
OTHOCHUTENIBHO SiNnX, cOosx wWin tgx; cBoAflIMecs K KBaAPAaTHbIM U JIPYIHMM aire0panyeckum
YPaBHEHHUSAM IIOCJIE€ 3aMEHbl HEU3BECTHOI'O; CBOJSALIMECS K IMPOCTEHIINM TPUTOHOMETPUUYECKUM
YPAaBHEHUSAM I10CJIE PA3JIOKEHUS HA MHOKHUTEIH.

Tpuronomerpuyeckue GpyHkunu

OO6unacTe onpeneneHrs U MHOXKECTBO 3HAYEHMH TPUTOHOMETPUYECKUX (QYHKIMH. UeTHOCTH,
HEYETHOCTb, NEPUOJUYHOCTh TPUTOHOMETpUUECKUX QyHKIMHA. CBONCTBA QYHKIIMU Y = COSX U €€
rpaguk. CpoiictBa ¢(yHKIMM Yy = sinx u ee rpapuk. CpoiictBa (yHKIMM tgxu ee rpaduk.
OOpaTHble TPUTOHOMETPUYECKHE (DYHKIIHH.

OcHOBHas 1eTTb — M3YyYUTh CBOMCTBAa TPUTOHOMETPUYECKHX (YHKIWH, HAYUUTH YUAIIHXCS
OPUMEHATHh 3TU CBOMCTBA IpH pEIICHUH ypaBHEHMH M HEPABEHCTB, HAYUUThb CTPOUTH TpaUKH
TPUTOHOMETPHUYECKUX (QYHKIIUH.

Cpenu TpUrOHOMETpHYECKHX (POopMylN cienyeT oco0O0 BBIAECTUTH T€ (OPMYIIbI, KOTOpHIE
HETIOCPEJCTBEHHO OTHOCATCSI K MCCIIEIOBAHUIO TPUTOHOMETPUIECKUX (DYHKIMIA M MTOCTPOSHHUIO UX
rpaduxos. Tak, hopmyibl sin(—x) = —sin x u cos(—x) = COS X BBIPAKAIOT CBOHCTBA HEUCTHOCTH
¥ YeTHOCTH (DYHKIMH Y = Sin X U Yy = COS X COOTBETCTBEHHO.

[Toctpoenue rpadukoB TPUTOHOMETPHUUECKUX (PYHKIUI MPOBOIUTCA C MCIOJIb30BAaHUEM HX
CBOWCTB M HAauMHAETCA C MOCTpoeHus rpapuka GyHkuuu y = cos x. ['papuk QyHkuu y = sinx
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noyryqaercsi c¢aBurom rpaduka (QYHKIMH Y = COSX B COOTBETCTBUU C (opmynoil sinx =
V3 o o
cos (x — E)' C moMoIpio TpaduKOB MILTIOCTPUPYIOTCSI M3BECTHBIC CBOWMCTBA (DYHKIMH, a Takxke

BBISIBJISIFOTCS] HEKOTOPBIE JIOTIOJTHUTENbHBIE CBOICTBA.

C nomomplo TpaQuUKOB  TPUTOHOMETPUYECKUX (DYHKIHMI pemaroTcs NpocTenIme
TPUTOHOMETPHUUECKHE YPAaBHEHUS U HEPABEHCTBA.

OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIMH HAFOTCS 0030pHO, B O3HAKOMHUTEIHHOM ILIAHE.
IMonesno  Ttakke  paccMmorperh  rpaduku  GyHkumd Yy = [cosx|, y =a+ cosx,
Y = acosx,y = COS ax, I;ie @ — HEKOTOPOE YUCIIO.

IIpou3BoaHAsA U ee reOMeTPHYECKHI CMBIC
Ompenenenne  mpousBoaHou.  IlpomsBomnass ~ cremenHoi  ¢ynkumu.  I[lpaBuna
muddepenmpoBanus. IIpou3BogHBIE HEKOTOPBIX 3JEMEHTapHBIX (GYyHKUUK. [ eomeTpuueckuit
CMBICTT IPOU3BOAHOM.

OcHOBHas 1€ — BBECTH IOHATHE IPOU3BOJHOW; HAy4YMTh HAXOAMUTb IPOM3BOJIHBIE C
nomouiblo (hopmys IupPepeHINPOBAHUS; HAYYUTh HAXOAUTh YPABHEHHE KAcCATENbHOU K rpaduKy
GyHKIIH.

W3noxeHne marepuana BeAETCS Ha HAIIAJHO-UHTYUTHBHOM YpPOBHE: MHOrHe (OpMysbl HE
JIOKa3bIBAIOTCS, @ TOJBKO MOSICHAIOTCS WM IPUHUMAIOTCS 0€3 J1I0Ka3aTeabCTB. I 1aBHOE — IOKa3aTh
y4yaluMcsl 11eJecO00pa3HOCTh H3yuYeHHsl IPOM3BOJAHOM M B JajbHeimeM nepBooOpa3HON
(uHTerpana), Tak Kak 3TO He0OXOJUMO MPHU PELICHUH MHOIMX IMPAKTUYECKHUX 3a]a4, CBA3aHHBIX C
UCclieIoBaHUEM (U3WYECKUX SIBJICHUHM, BBIYMCICHHUEM IUIOMIAJEH KPUBOJIMHEHHBIX QUIYp U
00BEMOB TEJ C MPOU3BOJIBHBIMH IPaHUIAMH, C TIOCTpoeHueM rpadukoB ¢ynkmmii. [Ipexne Bcero
clleflyeT IMOKa3aTh, YTO (DYHKIMH, TpapUKaMH KOTOPBIX SIBJISIOTCS KPHUBBIE, ONMMCHIBAIOT MHOTHE
Ba)KHbIE (DU3MYECKHIE U TEXHHYECKHUE MTPOIECCHI.

[TonaTus mnpenena MOCIENOBATEIbHOCTH W HENPEpPhIBHOCTU (YHKIMU (HOPMUPYIOTCS Ha
HarJSIIHO-WHTYUTHBHOM ypoBHE; npaBwia auddepeHurpoBanus u (GOpPMYIbl MTPOU3BOIAHBIX
3JIeMEHTapHbIX QYHKIMHA IpUBOAITCS 6€3 000CHOBaAHUM.

IIpuMeHeHHe NPOU3BOJHON K MCCIEAOBAHNIO QDYHKIMI

Bospacranue u yobiBaHue QyHKIMH. DKCTpeMyMbl ¢yHKuuu. Haubosbliee 1 HauMeHbIIee
3HaueHus pyHkuuu. [IponsBoaHas BTOpPOro mopsaka, BHITYKJIOCTh U TOUkHM neperunda. [loctpoenue
rpaduKoB QYHKIHUH.

OcHoBHasl LIeb — MOKa3aTh BO3MOKHOCTH IIPOM3BOAHON B MCCIIEI0BAaHUU CBOWCTB (PYHKIIHI
U TIOCTPOEHUH UX IPpahUKOB.

[Tpu n3ydyeHun matepuana MMPOKO UCHOJIB3YIOTCS 3HAHUS, MTOJIyYEHHbIE YYalllUMHCS B XO€
paboThI HaJ MPEabIIYIIEeH TEMOH.

OOOCHOBBIBAIOTCSI YTBEPKACHUS O 3aBUCUMOCTU BO3pacTaHusl M yObIBaHUS (DYHKUIUU OT
3HaKa €€ NPOM3BOAHOM Ha JAHHOM MPOMEXYTKE. BBoIATCS MNOHATHS TOYEK MaKCUMyMa U
MUHMMYMa, TOYEK mepernba. Ywyamiuecs 3HAKOMATCA C HOBBIMH TEPMHMHAMHU: KPUTHYECKHE U
CTallMIOHAPHbIE TOYKH.

[Tocne BBeneHUS MOHATUN MakCUMyMa U MUHMMYyMa QyHKIMU (pOopMHUpYETCs MpeICTaBIeHUE
0 TOM, 4TO (PYHKLHS MOXET UMETh dKCTPEMYM B TOUKE, B KOTOPOW OHA HE MMEET MPOU3BOAHOM,
Hanpumep, y = |x| B Touke x = 0.

Omnpenenenne BUJa 3KCTpEMyMa MPEAIIONAraeTCs CBsI3aTh C MEPEMEHON 3HAKa MPOU3BOAHON
GYHKIIMM TpU TEepexoj]ie 4yepe3 TOUKy sKcTpemyMa. JKenareabHO MOKa3aTh ydallUMCs, 4YTO 3TO
MOKHO CJIeJlaTh TpOIle — MO0 3HAaKy BTOpPOM mpom3BoaHOM: ecmu f'(x) > 0 B HEKOTOpOU
CTallMOHAPHOM TOYKE X, TO paccMaTpUBaeMas CTAllMOHApHAas TOYKA €CTh TOYKAa MUHUMYMA; €CIIU
f"(x) < 0, To aTa Touka — Touka Makcumyma; ecii f"(x) = 0, To TOUKa X €CTh TOYKa Iepernoa.

[IpuBoauTCcs CcXema HCCIEAOBAHHUS OCHOBHBIX CBOMCTB (YHKUMH, MpeaBapsrouias
noctpoeHue rpaguka. ITa cxema BBITJLAUT Tak: 1) oOmacTh ompeneneHuss GyHKUIUU; 2) TOUKU
nepecedeHus rpaduka ¢ ocaMu KOOpAUHAT; 3) MpOou3BOAHAs (PYHKUMU U CTAal[MOHAPHBIE TOUYKU; 4)
IPOMEXYTKH MOHOTOHHOCTH; 5) TOYKHU dKCTpeMyMa U 3HaUeHUs! PYHKIUHU B 3TUX TOUYKAX.




HuTerpana
[TepooOpasnast. IlpaBuna HaxoxkaAeHHS TMepBooOpazHbIX. [lmomank KpUBOJUHEHHOMN

Tpaneuuu. VIHTErpan u ero BeIYUCIICHNE. Berarcinenue miomaaeid Guryp ¢ moMoIibio HHTErPAIOB.
[TpumeHeHne MPOM3BOJHON U MHTETpasia AJisl peleHus: GU3NYeCcKux 3a1ad.

OcHoBHasl L1€7b — O3HAKOMUTD C MOHSATUEM MHTErpajga U MHTETPUPOBAHUEM KaK Olepanuei,
obpatHoit 1udhepeHITTPOBAHUIO.

Onepauyss  MHTETPUpPOBaHUS  CHadaja  OOpeleNsieTcs  Kak — omepanusi, oOpaTHas
muddepeHIIMPOBaHUIO, Jajiee BBOJIUTCS MOHSITHE MEepBOOOpa3HOM, MpU 3TOM HE BBOJUTCS HU
OlpeNelieHne  HEONpPEACNCHHOTO HMHTerpana, HH ero oOo3HaueHue. Tabnuma mpaBui
UHTErpupoBaHus (T. €. Tabnuia MepBOOOpPA3HBIX) B 3TOM Cllydae €CTECTBEHHO IOJy4yaeTcsl W3
TaOIUIBI TPOU3BOIHBIX. POPMYIHPYETCS YTBEPXKAECHUE, YTO BCE MEpPBOOOpasHbIe A (YHKIUU
f(x) nmeror Bug F(x) + C, rne F(x) — nepBooOpa3Has, HaiineHHass B Tabmuie. IToT (akT He
JTIOKa3bIBAETCS], & TOJIBKO MOSICHAETCS.

CBsi3p MEXZly NMEpBOOOPA3HON M IUIOMIAAbI0 KPHUBOJIMHEHHOW Tpamlelnuu YCTaHABIMBAETCS
dbopmynoit Herorona-JIeiiOnuma. J[lanee BO3HUKAET OMNPENCICHHBIA HWHTErpall Kak Ipeaes
UHTETPAIbHON CcyMmMMmbl; mpu  3ToM (opmyna Heiorona-JleliOHMIIa TakXke OKas3bIBaeTCs
cnpaseinBoil. Takum oOpazom, 3Ta (hopMmyna sSBISETCS TVIABHOW: C €€ MOMOIIBI0 BBIYUCISIIOTCS
OIpe/ieNIEHHbIE MHTETPalIbl U HAXOIATCS IUIOIIAIU KPUBOJMHEHHBIX TPANCLIUM.

[Tpocreitmue nuddepeHuanbHble ypaBHEHUS U MIPUMEHEHHE MPOM3BOJAHON U MHTErpajia K
pemeHno GU3NIecKuX 3aad Jal0TCs B 03HAKOMHUTEIIHLHOM TIIaHE.

KomOunaropuka

[TpaBuiio npousBenenus. llepectanoBku. Pasmemenus 0e3 noBTopeHuil. Coueranus 0e3
noBTOpeHui u 6uHoMm HeroToHa.

OcHOBHas 1eb — pa3BUTh KOMOWHATOPHOE MBIIUICHHE yYallUXCs; O3HAKOMHUTH C TEOpHEH
COEMHEHUHN (KaK CaMOCTOSATEJIbHBIM pa3/ielloM MaTeMAaTUKU M B JajJbHEWIIEeM — C anmnapaTom
pelIeHus psija BEPOATHOCTHBIX 3anad); o0ocHoBaTh (opmyrny OunHoma HproToHa (¢ KOTOpOIA
yuauiecs Jullb 3HaKOMHINCh B Kypee 10 kiacca).

OCHOBHBIMU ~ 3aJlayaMM  KOMOMHATOPUKM CUMTAIOTCA clenyrome: 1) cocTaBieHue
YIOPSA0YEHHBIX MHOKECTB (00pa30BaHuE MEPECTAHOBOK); 2) COCTABIEHUE MMOJAMHOXKECTB JAHHOIO
MHOXecTBa (0Opa3zoBaHME codeTaHUil); 3) coCTaBIEHUE YMOPSIOYEHHBIX MOJMHOXKECTB JAHHOTO
MHOkeCTBa (00pa3oBaHUE Pa3MEIICHUN).

N3 Bcero MHOrooOpasusi BOIPOCOB, KOTOPBIMU 3aHUMAaeTcs KOMOMHATOpHKA, B MPOrpaMmy
BKJTIOYAETCS JIUIIb TEOPUs COCAMHEHUH — KOMOWHATOPHBIX KOH(PHUTYpanuid, KOTOPbIE HAa3BIBAIOTCS
NEPEeCTaHOBKAaMH, pa3MEIleHUsIMH M codeTaHussMU. [lpuuem o00s3aTeNbHBIMU JJII M3YyYEHHS
ABIIIOTCS JIMILb COEAUHEHMs] 0€3 MOBTOPEHUN — COEAMHEHHS, COCTaBJIsIEMbIE MO OINPEEIEHHBIM
IpaBUJIaM U3 PA3IUYHBIX JIEMEHTOB.

DJieMeHThI TeOpUH BeposiTHOCcTel. CTaTucTHKA

BepositHocT  coObiTusi.  CrnoxkeHMe — BeposiTHOCTEH.  BeposTHOCTh — Mpou3BeIeHUs
He3aBUCHUMBIX coObITHH. Ciryuyaiinble BeanuuHbl. LlenTpanbHble TeHaeHnnu. Mepsl copoca

OcHoBHas 1enb — c(OpMHUPOBATH TIOHATHE BEPOATHOCTH CIy4alHOTO HE3aBHCHUMOIO
COOBITHSI; HAy4YUTh peIlaTh 33Ja4yd Ha MPUMEHEHHE TEOPEMBbl O BEPOSTHOCTU CYMMBI JBYX
HECOBMECTHBIX COOBITUMI M Ha HaXOXKIEHHWE BEPOSTHOCTH MPOU3BEICHUS JBYX HE3aBHCHMBIX
COOBITHH.

B nporpammy BKIIIOUEHO M3y4deHHME (YACTUYHO HA MHTYMTHMBHOM YPOBHE) JIMILIB OTAEIBHBIX
AIIEMEHTOB TEOPHUH BEPOATHOCTEM M CTAaTHUCTUKHU. lIpu STOM BBEJEHHIO Ka)KJOTO TMOHATHUS
IpeIecTByeT HepopMaabHOe OOBSICHEHHE, PACKphIBAIOIIEe CYUIHOCTh JAHHOTO TOHSTHSA, €ro
IIPOUCXOXKICHUE M pealbHbIl CcMbICH. Tak BBOAATCA MOHSTHUS CIY4YallHBIX, TOCTOBEPHBIX U
HEBO3MOXXHBIX  COOBITHH, CBSI3aHHBIX C HEKOTOPBIM  MCIIBITAHUEM; ONpEAeSIoTCS U
WJUTIOCTPUPYIOTCS ONEpaLMK HaJl COOBITUSIMHU.

Knaccuueckoe onpezeneHre BEpOSITHOCTH COOBITHS C PaBHOBO3MOXKHBIMHU 3J€MEHTapHBIMU
nucxonamMu (GOPMYITUPYETCS CTPOTO, M Ha €r0 OCHOBE (C MCIOJIb30BaHWEM 3HAHUM KOMOWHATOPUKH )




pemaercs OOJBIIMHCTBO 3a7ad. [IOHATHS TeOMETPUYECKOH BEPOSTHOCTH U CTATUCTHYECKOU
BEPOATHOCTH BBOJWJIMCHh HA UHTYUTUBHOM YPOBHE B OCHOBHOM IIKOJIE.

He3zaBucumocTs cOOBITHH pazbsACHIETCS HAa KOHKPETHBIX MPUMEpax.

IIpy wm3nOKEHMM MaTepuana JAHHOTO paslena NOMYEPKUBACTCS IPHUKIAJHOE 3HAYECHUE
TEOPHH BEPOSATHOCTEH B PA3MUYHBIX 00JIACTSIX 3HAHUN U MPAKTHUECKON JAEITEIHHOCTH YEJIOBEKA.

AHann3 MHQOpPMALUM O Pa3IUYHBIX CIy4ailHbIX BEIMYMHAX, IPEACTABICHHBIX B BUJE
TabJMIL, AUarpamMmm, TpaduKoB U Ap. u3ydaercs B paszaene «CTaTuCTHKaA

TPEBOBAHHUA K YPOBHIO IIOAI'OTOBKH OBYYAILIIUXCA

Yuawuecs oonocnvl sHamv/ymemov/nonumams:

e 3HAUEHHE MATEeMAaTUYECKON HAayKW JUIsl pelieHHs 3aad, BO3HUKAIOIIUX B TEOPUHU U MPAKTHKE;
HIUPOTY W OrPAaHUYEHHOCTh TPUMEHEHHMS] MAaTEMaTUYECKUX METOJO0B K aHauuzy |
MCCJIEIOBAHMIO MPOIIECCOB U SIBJICHUI B IPUPOJIE U OOIIECTBE;

e 3HAuYCHHWE MPAKTUKHU M BOMPOCOB, BOSHUKAIOIIUX B CaMOl MaTeMaTHKe JUIsi (POPMUPOBAHHS U
pa3BUTHs MaTeMaTHYeCKOW HayKH; MCTOPHIO Pa3BUTUS TMOHATHS YUCIA, CO3JaHUS
MaTEeMaTUYECKOTr0 aHaln3a, BOSHUKHOBEHUSI M Pa3BUTHS T€OMETPUH;

e YHHUBEpCaJbHBIA XapaKTep 3aKOHOB JIOTUKH MaTEeMaTUYECKUX PACCYKICHHUH, NX TPUMEHHUMOCTh
B Pa3IMYHBIX 00JIACTSAX YETIOBEYECKOM JACSITEIHHOCTH;

e BEpOSITHOCTHBIN XapaKTep pa3IUYHbIX [IPOLIECCOB OKPYKAIOIIET0 MUPA.

AJjreopa
Yuawuecs oonoicnvl ymemo.

e  BBINIOJIHATH apUPMETHUSCKHEC NCHCTBHS, COUETasl YCTHBIC U TUChMEHHBIC TPUEMBI, TPUMCHECHHE
BBIYUCIIUTEILHBIX YCTPOWCTB; HAXOJUTh 3HAYCHUS KOPHS HATYPAIbHOW CTENCHH, CTCIICHU C
palMoOHATLHBIM MMOKa3aTeseM, JIoraprudma, UCIONb3ys MPU HEOOXOIUMOCTH BBIYUCIUTEIBHBIE
YCTPOMCTBA; MOJIb30BAThCS OILICHKON M MPUKHUIKOM MPH MPAKTUYECKUX pacueTax;

e IPOBOJUTH MO WU3BECTHBIM (OPMYJIaM H TpaBHIIAM MPeoOpa3oBaHUs OYKBEHHBIX BBIPAKCHHUI,
BKJTIOYAIOIIUX CTEIICHH, PaJUKalIbl, Jorapu(Mbl ¥ TPUTOHOMETPUYECKHE (DYHKITUH;

e BBIYHCIATH 3HAYCHHUS YHCIOBBIX W OYKBEHHBIX BBIPAKEHUH, OCYIICCTBIISAS HEOOXOIUMBIC
MOJICTAHOBKHU U TIpeo0pa3oBaHus;

Yuawuecs oondxcnvl ucnonvzosams npuobpemenHvle 3HAHUS U YMEHUS 8 HPAKMUYECKOU
oessmenbHOCMU U NOBCEOHEB8HOU HCUSHU OIS

e MPAKTUIYCCKUX PACUCTOB IO (HhOpMYyJIaM, BKIIFOUAss (GOPMYJIBI, COACPKAIINE CTEIICHU, PaJIUKAIIHI,
jorapumbl U TPUTOHOMETpUYECKHE (DYHKIIUHU, MIPH HEOOXOJUMOCTH HCIIONB3Yysl CIPAaBOYHBIE
MaTepraibl U MPOCTEUINTNE BRIYUCIUTEIBHBIE YCTPOHCTRA.

DOyHKIMH U rpaduku
Yuawuecs oonorcnvl ymems:

e OMpeneniTh 3HaYeHHe (QYHKIMHU 0 3HAUEHHIO apryMeHTa IpU pa3iIM4HbIX CIIoco0ax 3aJaHus
byHKIINN;

e CTPOMTH I'paMKU U3YUYEHHBIX (YHKIHII;

e ONUCHIBATH MO TpauKy MOBEAECHHWE U CBONCTBA (YHKIUI, HAXOAUTH MO TpapuKy (yHKIUU
HauOOJIbIINE U HAUMEHbIINE 3HAYCHHUS;

e pelaTh ypaBHEHUS, IPOCTEHUIINE CUCTEMbI YPABHEHHM, UCIIOB3YS UX IpaduKH;

e HCCIENOBaTh B MPOCTEHIIUX ClyyasX (YHKIMH HA MOHOTOHHOCTb, HaXOAMTh HaWOOJIbIINE U
HAauMEHbIINE 3HA4YeHUA (QYHKIUH, CTpOUTh TpaduKku MHOTOWIEHOB U MPOCTEHUIINX
palMOHATBHBIX (DYHKIMNA C UCIIOIB30BAaHUEM allapara MaTeMaTHYeCKOro aHalu3a.

Yuawuecs oonocner ucnonvzoeamv npuoopemennvie 3HAHUA U YMEHU 6 NPAKMUYECKOU
0esAmenbHOCMU U NOBCEOHEBHOU HCUZHU OJIA:

e ONUCAHMS C MOMOULIBI0 PYHKIMHA PAa3IUYHBIX 3aBUCHUMOCTEH, MpeaCcTaBleHus X TpaduuecKH,
UHTEpIpeTalnu rpaguKos;
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HauaJjia MaTeMATHY€ECKOI0 aHAJIHN3a
Yuawuecs 0onocnvl ymems:
e BBIYHCISATH IPOU3BOIHBIC JIEMEHTAPHBIX (DYHKITUH, HCIIOJIB3Ys CIIPABOYHBIC MATEPUATIBL;
e  BBIYHCIIATH B IPOCTCHINNX CIydasX ILIOMAIHN C UCIIOJIb30BAHUEM TIEPBOOOPA3HOM.
Yyawuecs Oondxcnuel  ucnonvzoeame npuodOpemenHvle 3HAHUS U YMEHUS 8 NPAKMUYECKOU
0essmenbHOCmU U NOBCEOHEBHOU HCUZHU OIS
e pEHIICHUS TPHKIATHBIX, B TOM YHUCIIE COLUATHHO-IKOHOMHUYECKUX M (DU3MUYECKUX, 3a/1ad Ha
HauOO0JIbIINE U HAMMEHBIIUE 3HAYCHHUS, HAa HAXOXKJICHHE CKOPOCTH U YCKOPCHUS,

YpaBHeHUsI 1 HEPABEHCTBA
Yuawuecs oonoicnvl ymemo.
e pemaTh pamyoHaNIbHBIC, TOKA3aTebHbIE W JIOTapU(PMHUYCCKHE YPAaBHCHHS W HEPABEHCTBA,
MPOCTEUIIINE UPPALUOHAIIBHBIE K TPUTOHOMETPUUECKUE YPABHEHUS U UX CUCTEMBI;
e COCTaBIIATh YPaBHEHHUS U HEPABEHCTBA 110 YCIIOBUIO 33]1a4H;
e HCIOJIb30BaTh TpadUueCcKuii METOT TSl MPUOIMYKEHHOTO PElIeHUs YPaBHEHU U HEPABEHCTB;
e 1300pa)kaTh Ha KOOPJMHATHON IJIOCKOCTU MHOXKECTBA PEUICHUH NPOCTEUIINX ypaBHEHUHN U UX
CHUCTEM;
Yuawuecsa oondxcnvl ucnonvzosams npuobpemennvie 3HAHUA U YMEHUS 8 NPAKMUUECKOU
oesimeibHOCmU U NOBCEOHEBHOU HCUSHU OJISL:
e TIOCTPOCHUS U UCCIICIOBAHUS MPOCTEHIITNX MATEMATHUYECKUX MOJIEIICH.

JJ1eMeHThl KOMOMHATOPHKH, CTATHCTHKH W TEOPHH BEPOSATHOCTEI
Yuawuecs 0onocnol ymems:
e pelIaTh MNPOCTEHIINE KOMOMHATOPHBIE 3314l METOJIOM Iiepedopa, a TakiKe ¢ MCIOIb30BaHUEM
U3BECTHBIX (HOPMYIT;
e BBIYUCIIATH B TPOCTEHINIMX CIIydasiX BEPOSITHOCTH COOBITHII Ha OCHOBE IIOJCYETa YHUCIIa
HCXO/0B.
Yuawuecs oondxcuvl ucnonvzosams npuobpemenHvle 3HAHUS U YMEHUS 8 HPAKMUYECKOU
0essmenbHOCHU U NOBCEOHEBHOU HCUSHU OIS
e aHaJM3a peaJbHBIX YMCIOBBIX JaHHBIX, IPEICTABICHHBIX B BHJIC AHMAarpaMm, rpa)ukos;
e aHajwW3a MHPOPMAIIUU CTATUCTUICCKOTO XapaKTepa.

MECTO IIPEAMETA B YYEBHOM IIJIAHE

ba3ucHblil yueOHBIN MJIaH Ha U3ydyeHHUe ainreOpbl U Hayaja MaTeMaTHYecKoro aHaiausza B 10
KJIacce OTBOJUT 2,5 yaca B HEJIeNI0, UTOro 88 4acoB 3a yueOHBIH rof.

bazucHbIil yueOHBIN M1aH Ha U3y4YeHHUE areOpbl U Hadajla MaTeMaTH4eckoro aHaiamsa B 11
KJIacce OTBOJUT 2 yaca B Hezlemto, utoro 70 4acoB 3a yueOHBbIH rof.

Konuuecmeo uacos na usyuenue mamemamuxu modrcem 6vimo ygeaudeno Ha 1 yac 6 neoento
3a cuem 4aco8 KOMNOHeHma 0Oueoopa308amenbHOL OP2AHUIAYUU.
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MMPUMEPHBIN TEMATHUYECKUMH IIJIAH

Cnenyer ydecTb, 4TO y4deOHBIE MPOTrpamMMbl MPEIYCMATPUBAIOT TOJIBKO nepeueHb TEM,
KOTOpBIE U3Yy4YaloTCs B IaHHOM KJIacCe, HO HE BCEr/a MpeyCMaTpUBAIOT HOCIe008amenrbHOCHb UX
usyudenusd. [locnenoBarenbHOCTh U3yUEHUS 3aBUCUT OT BHIOPAHHOTO y4eOHUKA.

Jannas mporpamma peanmusyercss mno ydeOHuky «MaremaTHka:

anreOpa W Hayvana

MaTeMaTHYeCKOro aHajau3a, reoMerpus. Anredbpa M Hauyana maremaruyeckoro asammsa. 10-11
KJacchl: yued. ansi o0meoO0pa3oBaTeNbHBIX OpraHM3aluii: 0a30BBIH M yIIIyOJCHHBIH YpOBEHBY.
HI.A. Anumos, FO.M. KoJssirun u ap.

[IpuMepHBIA TEMAaTUYECKUHA IIJIAH
U3y4YeHMA aJreopbl M HA4Yaj1a MATEMaTU4Ye€CKOro
Ha 6a30BoM ypoBHe B 10-11 ki1accax

Ha 2015-2016 y4yeOHbIN roj,

dHaJIN3a

10 xky1acc: 2 4 B Heaei0 B 1-M mosiyroaui, 3 4 B HeieJI10 BO 2-M MOJIyroau, scero 88 u

11 ki1acc: 2 9 B HeAeJ110, Bcero 70 4

Knacc Haszearnue memwi (O GO I
usydernue membovl
1. OOGoOmenne W cucTeMaTu3alus MaTepuaia 3a MpeAblayIIHe 4
KJIACCBI

2. JlelicTBUTEIbHBIC YHCIIA 7

3. Crenennas QyHKIHS 9

4. TlokazatenbHas QyHKIUS 8

10 |5. OO6GoOmieHne u cucTeMaru3anus 3HaHui 3a | cemectp 4
6. Jlorapudmuueckast pynkuus 14

7. Tpuronomerpuueckue GopmyIbl 21

8. TpuroHoMeTpuyeckue ypaBHEHUS 15

9. Hrorosoe 0000III€HIE U CUCTEMATH3AIINS 3HAHUI. 6
Bcero yacos 88

1. OOGoOmenne W cucTeMaTu3alus MaTepuaia 3a MpeAblayIIHe 4

KJIACChI

2. [llokazamenvras gyukyus 8

3. Jlocapupmuuecxas ¢hynxyus 8

4. Tlpou3BoaHasi U €e TeOMETPUUYECKUIN CMBICI 9

11 5. O6o06mienue u cucreMaTu3anus 3Hanui 3a I cemectp 3
6. IlpuMeHeHHne NPOM3BOIHON K UCCIIETOBAHHUIO (DYHKITHIA 10

7. Wnterpan 8

8. KombunaTtopuka 7

9. DneMeHTH Teopuu BeposTHOCTEH. CTaTUCTHKA 7

10. Utorosoe 00001IEHNE U CUCTEMATU3ALIUS 3HAHWIA 6
Bcero yacos 70

Tema «Tpuconomempuueckue ¢hynkyuu» He BKItoYeHa B 11 kiace, MOCKONIBKY OHA M3ydanach
B npouuiom roay B 10 kiacce.

A Tembl «llokazamenvhas u Jnoeapugmuveckas Gynkyuuy wulydarorcs u B 11 kiacce,
ITOCKOJIBKY HE U3y4aJIMCh B MPOIUIOM roay B 10 kiacce.

Pacripenenenue kosnuuecTBa 4acoB HAa M3YyYEHUE TEM B IPHUMEPHOM TEMAaTUYECKOM ILIAHE
JTAHO OPUEHTUPOBOYHO. Y UUTENb UMEET MPABO PaCHpPEeNATh Yachl Ha CBOE YCMOTpPEHUE.

VYuurenes ¥MMeeT NpaBO U3MEHMTH IOCIENOBATEIBHOCTh M3Y4YEHHsS TEM BHYTPU Kiacca, a
MEXly KJIaccaMU - TOJIBKO IO pa3periennio Munucrepersa oopazoanus JJHP.

12



[IpuMepHOE MJIAaHUPOBaHME Y4eGHOr0 MaTepuaJia
o ajire6pe ¥ HaYya/laM MaTeMaTHYEeCKOIo aHa/Iu3a

Ha 6a30BOM ypoBHe B 10 kiacce

Ha 2015-2016 y4yeOHbIN roj,

2 4y BHeAe 0 B 1-M nosiyroauy, 3 4 B HeeJI10 BO 2-M NOJIyroAuu, scero 88 u

Cooeporcanue mamepuana

Kon-60
4acoe

1. O60061IeHNe U cCHCTEMATH3ANMSI MaTePHAaJia 3a MpeAblaylHe KJIAcChl

Ypoku 0000IIeHNS U CUCTEMATU3alNN 3HAHUN
Jluarnoctuueckast KOHTpOJIbHasi paboTa

2. JlelicTBUTEIbHBIE YUCJIA

Llenbie u parpioHaNIbHBIC YnCa. JleHiCTBUTENBHBIC YHCTIa
beckoHeyHO yObIBaroIIasi reOMeTpUIecKast MPOrpPecCust
Apudmerndeckuii KOpeHb HATYPATbHON CTEIICHH

Crenens ¢ palroOHaJIbHBIM U HeﬁCTBHTGHLHLIM IIoKasaTecjiem
Ypok 00001IeHUS ¥ CUCTEMAaTH3aIMN 3HAHHUH
TemaTuyeckas KOHTpOJIbHAs paboTa

3. CrenenHasi pyHKIHSA

Crenennast GyHKIHUs, €€ CBOWCTBA U TpaduK
PaBHOCUIIbHBIE ypaBHEHMS U HEPABEHCTBA
HppauyroHanbHble ypaBHEHUS

VYpoku 060011eHNs U cCCTeMaTU3aluy 3HaHUH
TemaTnyeckas KOHTpOJIbHAsI paboTa

4. TlokazaTebHasi GyHKIMS

[Toka3zarenbHas (GyHKIHMS, €e CBOMCTBA U rpaduk
IToka3aTenbHbIC ypaBHEHUS

[Toka3arenbHbIe HEPABEHCTBA

CucTeMBbl MOKa3aTeIbHbIX ypaBHeHI/Iﬁ 1 HCPABCHCTB
TemaTuueckasi KOHTpOJIbHas paboTa

5. O0o01eHne u cucTeMaTU3alus 3HaHuii 3a | cemecTp

VYpoku 0600111eHs U cUcTeMaTH3aluy 3HaHui 3a | cemectp
CemecTpoBas KOHTpOJIbHasi paboTa
Hror 3a cemectp

PR NP NONNNRORFRPNMNNYMNNORRPRNERE R RN DS

6. Jlorapudgmuyeckasi pyHKuus

[EEN
N

Jlorapugmsl

CsaoiicTBa orapupmMoB

JlecaTuuHble U HaTypaJibHbIE JTOTapH(PMBbI
Jlorapudmuueckas QyHKIUS, €€ CBONCTBA U rpauK
Jlorapugmuueckue ypaBHEHHs

Jlorapudmuueckue HepaBeHCTBA

Ypok 0000111eHNS U CHCTeMaTU3alluy 3HaHU !
TemaTnyeckass KOHTpOJIbHas paboTa

P FPDNMNNMNNMNDNDDNDDN

7. Tpuronomerpuueckue (popmy.Jabl

N
[

Pannannas mepa yria

[ToBOpOT TOUKM BOKpYT Hayajga KOOpJIUHAT

Omnpenenenue cuHyca, KOCUHyca M TaHI€HCa yria

3HaKU CHUHYCa, KOCUHYCA U TaHT€HCa

3aBUCHUMOCTb MEXKYy CHHYCOM, KOCUHYCOM U TAHT€HCOM OJHOI0 U TOTO XK€ yria
TpuroHomeTpruyecKkue TOXIeCTBa

WNEFE NN
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Kon-eo0

Cooeporcanue mamepuana
uacos

CuHyC, KOCHHYC U TAHT€HC YTJIOB & U — & 1
DOopMYIIbI CIOKEHUS

CuHyC, KOCUHYC U TaHT'€HC JABOWHOTO yIia
DopMyIIbl TPUBEACHUS

Ypok 0000IIeHNS U CUCTEeMATU3aAINH 3HAHUN
Temaruueckas KOHTpoJIbHas paboTa

PP DNDNW

=
ol

8. TpuroHoMmerpuuyeckue ypaBHeHHs

YpaBHeHue cos X =a

VYpaBHeHue sin X =a

VYpaBHeHHE tg X = a

Penrenue TpUroHOMETPHYECKUX YPaBHEHUH
Ypoku 0000IIeHNS U CUCTeMAaTU3aluN 3HAHUN
TemaTtudeckasi KOHTpOJIbHAs paboTa

9. Urorosoe 00001eHNE U CHCTEMATH3AIUS 3HAHUM

Ypoku 06001eHNs 1 cucTemMaTh3anuu 3HaHuk 3a |l cemectp
CemecTpoBasi KOHTpOJIbHas paboTa

Ypoku 0000IIEeHHs 1 CUCTEMAaTH3alMK 3HAHUH 32 IIPOIILIBIC KJIACCHI
l'onmoBas koHTposBHAS paboTa

IToaBeeHnEe UTOIOB 3a IO

P EFEPNRFPRFRPOEFERPNEAENOW

(o]
oo

Bcero uacos

KosnnyecTBO yacoB Ha H3ydyeHUE TEMbl JAHO OPUEHTUPOBOYHO. YUHTENb HMEET IPaBO
pacrpenenaTb 4achl Ha CBOE YCMOTPEHHUE.
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[IpuMepHOe MIaHUPOBaHME YY4EOHOI0 MaTepuUaJia
10 a/iIre6pe ¥ HaYa/laM MaTeMaTU4YeCKOro aHa/iu3a
Ha 6a30BOM ypoBHe B 11 Ki1acce

Ha 2015-2016 y4yeOHbIN roj,

2 4 B Heaeo, Bcero 70 4.

Kon-60
Cooeporcanue mamepuana
4acos
1. O00061IeHNe U CHCTEMATH3ANMS MaTePHAaJIa 3a MpeAblaylHe KJIAcChl 4

Ypoku 0000IIeHNS U CUCTEMATU3alNN 3HAHUN
Jluarnoctuueckast KOHTpPOJIbHas paboTa

2. Ilokazamenvnasn pynkyusn

[Toka3zarenbHas (pyHKLHMS, €e CBOMCTBA U rpaduk
IToka3aTenbHble ypaBHEHUS

[Toka3arenbHbIe HEPABEHCTBA

CucreMsl IOKa3aTeIbHbIX ypaBHeHI/If/'I 1 HCPABCHCTB
TemaTtuueckas KOHTpOJIbHAs pabora

3. Jlozapugpmuueckasn pynkyusn

Jlorapudmer.

CgoiicTBa norapugmon

JlecsiTHYHBIE U HaTYpaIbHBIC JIOTapU(PMBbI
Jlorapudmmueckas pyHKIUS, e CBOMCTBA U Tpaduk
Jlorapupmuueckue ypaBHEHHS

Jlorapugmmuueckue HepaBeHCTBA

Temarnyeckas KOHTPOJIbHASL paboTa

4. TIpou3BOJIHAS H €€ TeOMEeTPUYECKHI CMBIC]

[IpousBogHas

[TpousBoHast CTETIEHHON QYHKIIMU

[TpaBuna nudpepeHurpoBanus

[Tpon3BoIHBIE HEKOTOPBIX DIIEMEHTAPHBIX (QYHKITUI
['eomeTpuyeckuii CMbICT TPOU3BOIHOM
Temaruueckas KOHTpOJIbHas paboTa

5. O0o0meHnne u cucremMaTusanus 3Hanui 3a I cemectp

VYpok 00001IeHus ¥ cUCTeMaTH3alMK 3HaHUi 3a | cemecTp
CemecTpoBas KOHTpOJIbHasi paboTa

P NWEFPEFEPNNNRPOPRPEPNMNEPERPEPRPRPOEREPNNNPREPORPW

[HEN
o

6. IlpuMeHeHHe MPOM3BOAHOM K MCCJIeI0BAHUIO PYHKIMIA

BospacTtanue 1 yObiBaHHE QYHKIIMH

OKCTpeMyMbl PYHKIIUU

[TprmMeHeHre TPOU3BOJHON K TOCTPOSHUIO TPaPUKOB (PYHKIIHMA
HauOonbIiee 1 HauMeHbllee 3HaYeHUs QYHKIIUN

Ypoxk 0060011IeHNS U CUCTEeMaTH3allui 3HAHU T

TemaTtnueckasi KOHTpOJIbHAs paboTa

7. WuTerpan

[TepBooOpa3zHas

[TpaBuia HaX0XXEeHHUS IEPBOOOPA3HOM

[1nomane KpUBOJMHENHON TPANEIMU U HHTETpall
Ypok 0000111eHNS U CHCTeMaTU3alluy 3HaHUH
Temaruueckas KOHTpoJIbHasi paboTa

8. KomOuHaTtopuka

RPINPFP P DNNNOORFRPEFENNDNDDND

Komb6unaropssle 3a1aun
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Kon-eo0

Cooeporcanue mamepuana
uacos

[EEN

[IepecranoBku

Pa3sMmemmenus

CoueraHus U UX CBOMCTBa
bunommanbhas popmyna HeroToHa
Temaruueckas KOHTpOJIbHAs paboTa

9. DyeMeHTHI TeOPUH BePOSATHOCTH. CTATHCTHKA.

Coo6pbrtusa. KomOunanuu coobrtuii. [IpoTBONOI0KHBIE COOBITHSI.
BepositHocTh coObITHS. C105K€HHE BEPOSTHOCTEH.
He3aBucumblie cOOBITHS. Y MHOKEHUE BEPOSTHOCTEN
Craructrueckasi BEpOSITHOCTb

Crnyuaiiabie BennuuHbl. LleHTpanbHble TEHICHIINN

Mepsl cOpoca

TemaTnueckasi KOHTpOJIbHAs paboTa

10. UTorosoe 00001IeHHE M CUCTEMATHU3ANUA 3HAHMI

Ypoku 06001eHNs U cucTeMaTh3anuu 3HaHui 3a |l cemectp
CemecTpoBasi KOHTpOJIbHasi padboTa

Ypoku 0600111eHMs U cCTeMaTu3aluy 3Hanui 3a 7-11 kiacc
l'onmoBas koHTposBHAS paboTa

AHaIM3 KOHTPOJIBHOU pabOThI

PRPNNRROIRPRPRRPRPRERRNRERNRE

~
o

Bcero uacos

KosnnyectBO yacoB Ha H3ydyeHUE TEMbl JAHO OPUEHTUPOBOYHO. YUHTENb HMEET IPaBO
pacrpenenaTb 4achl Ha CBOE YCMOTPEHHUE.
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KPUTEPHUU U HOPMBI OIIEHKH 3HAHHH,
YMEHHNH U HABBIKOB OBYYAIOLIUXCA I10 MATEMATHUKE

KpnTepnn OI€HUBAHUA YVCTHBIX OTBETOB

OTBeT OLIeHUBAETCA OTMETKOM «5), eCJIM VUalUics:

1) HOJHOCTBIO PACKPBUI COJACPIKAaHHE Marepuaia B o0beMe, MPEIYCMOTPEHHOM MPOTrPaMMON U
y4eOHHUKOM;

2) U3J0KUIT MaTepral IPaMOTHBIM SI3IKOM, TOYHO UCIOJIb3YsI MATEMAaTUYECKYI0 TEPMUHOJIOTHUIO U
CHMBOJIUKY, B OTIPE/ICIICHHOM JIOTHYECKOM IMOCE0BATEIbHOCTH;

3) IpaBUIBLHO BBITIOIHWIT PUCYHKH, YEPTEKH, TPA(UKH, COMYTCTBYIOIINE OTBETY;

4) mokaszall YMEHHE WLIIOCTPUPOBATh TEOPHIO KOHKPETHBIMH NPHUMEpPaMH, MPUMEHITh B HOBOU
CUTYAIMH IIPU BBIMOJTHEHUHU IPAKTUYECKOTO 33]/IaHNS;

5) TOpOAEMOHCTPUpPOBAJ  YCBOCHHE  paHee  M3YYCHHBIX  COIYTCTBYIOIIUX  BOIIPOCOB,
c(OPMHUPOBAHHOCTH M YCTOWYMBOCTh UCTIOJB3YEMBIX MIPH OTBETE YMEHU U HABBIKOB;

6) oTBEYAJI CAaMOCTOSTEIHHO, 0€3 HaBOIAIIUX BOMPOCOB YUUTEIS.

Bo3moxxnbl 1-2 HETOYHOCTM TPH OCBEUICHUH BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKJIAJKaX,
KOTOPBIEC YUEHUK JIETKO MCIPABUII TIOCTIE 3aMEUaHUs YUUTEIS.

OTBeT OLEHUBAETCS OTMETKOH «4», ecu YIOBJIETBOpPsieT B OCHOBHOM TPe0OOBAHWUAM HA

OLICHKY «S5», HO IIPH 3TOM HMeeT OJIMH U3 He/I04eTOoB:

1) B M3M0OKEHNH JOMYIICHBI HEOOIbIIME TPOOEITbl, He NCKA3UBIINE MAaTEMaTHUECKOE COICpPIKaHNE
OTBETA;

2) pomyiueHbl 1-2 HemodeTra MpHU OCBEIIEHWH OCHOBHOI'O COJEpPYKAaHUS OTBETA, MCIPABICHHbIE
[0CJI€ 3aMEYaHus yUUTEs;

3) nomymieHsl omuOKka win Oosiee ByX HEIOYETOB IPU OCBEIIEHWH BTOPOCTENEHHBIX BOIPOCOB
WIN B BBIKJIA/IKaX, JIETKO MCIIPABJICHHbIE 110CIIE 3aMEYaHUs yUUTEIS.

OTBeT o1leHMBaeTCH OTMETKOM «3», eciu:

1) HEMOJIHO PACKPBITO COAEpIKaHUE MaTepHaia (CoiepKaHhe U3JI0KEHO (parMeHTapHO, He BCeraa
MOCJIEZI0BATENbHO), HO TIIOKa3aHO oO0Illee MOHMMaHUE BOMNpoca U IMPOJEMOHCTPUPOBAHBI
YMEHMSI, JOCTaTOUHBIE JUIsl AIbHEUILIEr0 YCBOEHUS IIPOIPaMMBI;

2) uMenuch 3aTpyJHEHUs WIM JOMYIIEHbl OMMOKH B ONpPENEICHUU MOHATHUN, HCHOJIb30BAaHUU
MaTEMaTUYECKON TEPMHUHOJIOTMH, YEPTEXk,aX, BBIKIAAKAX, MCIPABICHHBIE IIOCIE HECKOJIBKHX
HABOJSIIUX BOIIPOCOB YUUTES;

3) y4YeHUK He CIpaBUJICSI C NPUMEHEHHEM TEOPUH B HOBOM CHUTYyallud IPH BbHIIOJHEHUU
MPAKTUYECKOT0 3aJaHusl, HO BBIIIOJIHUI 0053aTeNbHOE 3aJaHHeE.

OTBeT OleHHBAETCA OTMETKOM «2), ecJIn:
1) He pacKphITO coepKaHre yueOHOTO MaTepHaa;
2) oOHapyKeHO HEe3HAHHE WU He MOHUMaHUE YYCHHKOM OOJbIIeH Wiu Hanbosee BaKHOW YacTH
yueOHOro MaTepuana;
3) momyieHbl OMIMOKM B OMNPEACICHHM TMOHATHS, TPH HCIOJIb30BAaHUH MaTEeMaTHYECKON
TepMI/IHOJ'IOFI/II/I, B pI/ICYHKaX, qepremax N Fpa(l)I/IKaX, B BBIKJIaJIKax, KOTOpI)IC HEC I/ICHpaBJ'IeHBI
MOCJIE HECKOJIBKUX HABOJAIIMX BOIIPOCOB YUUTEIIS.
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KpnTepnn Oll€eHHUBAaHHE€ TINCbMEHHBIX p360T
O1neHKa nucbMeHHbIX KOHMPOJIbHbIX pa6om ydaliuxcs.

OTMeTKA «5» CTABUTCSH, €CJIN:
1) paborta BBIIOJIHEHA TOJIHOCTHIO;
2) B JIOTMYECKHX PACCYXICHUSIX U 0OOCHOBAHUH PEIICHHSI HET MPOOEIOB U OLIHOOK;
3) B pellleHHHM HET MaTeMaTHYECKUX OMIMOOK (BO3MOXKHA OJJHA HETOYHOCTh, OIKCKA, HE
SIBIISFOIIASICS CIICICTBUEM HE3HAHUS WJIM HETIOHUMaHUsI y4eOHOTO MaTepuana).

OT1MeTKa «4» CTABUTCH, €CJIH:
1) pabora BBIMOJIHEHA TOJHOCTHIO, HO OOOCHOBAHMS IIATOB PEUICHUS HEIOCTATOYHBI (€CIn
yMEHHE 00OCHOBBIBATh PACCYKACHUS HE SBIISUIOCH CIICIHATBHBIM 00BEKTOM ITPOBEPKH );
2) JOmyIIeHa OJHA - JBEC OIIMOKW WJIM JIBa-TPU HEIOYETa B BBIKJIAJKAX, PUCYHKAX, YSPTEIKAX
Wiy rpadukax (€ciau 3TH BUABI PaOOTHI HE SBISUIUCH CIICIIMAIBHBIM 0ObEKTOM IMPOBEPKH).

OTMeTKa «3» CTABUTCH, €CJIU:

l) JOITYIICHBI Ooiee JABYX omnOOK miIMu OoJjee TPEX HECAOYETOB B BLIKJIAAKaX, YCPTECKAX HIIN
Fpa(l)I/IKaX, HO y‘IaIHHfIc;I BJIaacCT 00s13aTeIbHBIMU YMCHUSIMHU 110 HpOBepHeMOﬁ TEMC.

OTMeTKa «2» CTABUTCS, €CJIN:
1) JOIMYIICHBI  CYIICCTBCHHBIC OI_HI/I6KI/I, IIOKa3aBIIMUC, YTO yanlHﬁCH HC BJIaACCT
00s3aTeIbHBIMU YMCHUAMU 110 JTaHHOH TeME B IIOJTHOM MEpe.

OTtMeTKka «1» cTaBUTCH, €CIU:
1) pabora mokasaja IMOJHOE OTCYTCTBHE Y YYallerocs 00sA3aTe/bHBIX 3HAHUW M YMEHHUH I10
MIPOBEPSICMOM TeME UJIM 3HAYUTEIbHAS YaCTh PA0OTHI BHITOTHEHA HE CAMOCTOSATEILHO.

PEKOMEH/IOBAHHAA JIMTEPATYPA

['ocynapcTBeHHBIE 00pa3oBaTeIbHbIE CTAHJAPTHl OCHOBHOT'O U CPEIHEro 001ero oopa3oBaHus
Ha 2015-2017 rr.

bazucHplli ydeOHbIN TIu1aH o0mIeoOpazoBaTenbHbIX opranusanuii  Jloneukoit Hapoanoii
PecniyOnuku.

HI.A. Amumos, FO.M. Konsrun u np. «Maremaruka: anredpa W Hadaja MaTeMaTHUECKOTO
aHain3a, reomeTpus. Airedpa U Hadajga MaTemaTudeckoro aHanuza. 10-11 kmaccel: yue6. s
o011eo0pa3oBaTesIbHBIX ~ OpraHu3anMid: 0a30BbId M yruIyOJeHHbBIM ypoBeHb». — M.:
[Tpocsemienwne, 2016.

JluakTudeckrue MaTepHaisl o ajaredpe U HavajlaM aHaiu3a: KH. i yyamuxes 10 ki / M. WL
[[Tabynun, M.B. Tkauesa, H.E. ®enoposa, P.I". I'azapsin. — M.: TIpocsemienue, 2005.
JluakTudeckrue MaTepHaisl o ajaredpe U HavajlaM aHaiu3a: KH. A ydanmxes 11 k. / M. .
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