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HosicHUTeAbHAsl 3aIHCKA

DnekTUBHBIN Kypc «H30paHHBIe Bompochl MaTeMaTHkm» B 10-11 kiIacce HampaBlieH Ha
pacHIipeHHe 3HAHHI YyYallHXcs, IOBBIIIEHHE YPOBHS MaTeMaTHYecKOHl IIOATOTOBKH dYepe3 pelIeHne
OobIIoro Kiiacca pa3IHIHBIX 3a]1ad.

MarteMaTH4ecKoe 06pa303am1e B CHCTCMEC OCHOBHOI'O 06mer0 06pa30BaHHH 3aHHMAacT OJHO H3
BEOYIIHX MCECT, YTO OIpCOcIACTCA, 663y0}IOBHO_., HpaK'III‘:IeCKOIvI SHAYNMOCTBIKO MAaTCMaTHKI, ce
BO3MOKHOCTAMH, B pa3sBHTHH (bOpMIIpOBaHHH MBIITICHHA YCJIOBCKA, €€ BKIaJOM B CO3JIaHHE
Hpe,I[CTaB}IeHHﬁ 0 HaYYHBIX MCTOAaX ITO3HAHHA JIHCTBUTEIIBHOCTIL.

OcHoBHas 3amada OOy4YeHHS MAaTeMAaTHKH B IMKOJIe, OOECHeudTh MPOYHOE, CO3HATEIbHOE
OBIIQJICHUE YYallUMHCS MaTeMaTHYeCKHX 3HAHHUII M yMEHHUIl HeoOXOJHMBIX B IOBCEIHEBHOHN JKH3HH U
TPYAOBOIl JE€ATEIBHOCTH KaKIOTO YelOBeKa, JOCTAaTOYHBIX UI1 H3YUCHHS CMEKHBIX IUCIHIUIHH H
MIPOJIOJLKEHIS 00pa30BaHMUA .

Hapsany c peleHHeM OCHOBHOW 3afjaull JaHHBIN Kypc IIpeaycMaTpuBaeT (OpMHpOBaHHE Y
yUYalIuxcs YCTOWYHBOTO HMHTepeca K MpeIMeTy, BBISBICHHE PAa3BUTHS MaTeMaTHUECKHX CIIOCOOHOCTEI,
OpHEHTAIHIO Ha Ipodeccuu, TpeOyrolne MaTeMaTuaecKoil oM OTOBKIL.

B IIporpaMmMy BEKIHOUYCHBI pPAd JOIIOJIHHTCIIBHBIX BOIIPOCOB, HEIIOCPCIACTBCHHO IIPHMBIKAIOIMHX K
KypcCy aﬂre6p51 H Ha4dall aHa/In3a U PAaCITHPAROIIIX 1 yTJIy@ISHOHIPIX €ro II0 OCHOBHBIM HJICIHBIM JTHHUSIM.
BKmodeHBI TakKe CaMOCTOSTEIBHBIC pas3aciibl, KOTOPBIC B HACTOAIICC BPEMA HC H3YYAOTCA, HO ABJIAHOTCA
BaXHBIMH COJCPAKATCIIbHBIMH KOMIIOHCHTAMH CHCTCMBbI HEIIPEPBIBHOI'O MaTEMATHICCKOI'O 06p8,30BE]HHH.

BxmodeHHe TONOIHUTEIBHBIX BOIIPOCOB ITPECICIYCT JIBE IICIIH:

e CO3/IaHHE B COBOKYIIHOCTH C OCHOBHBIMH pa3jielaMH Kypca 6a3bl IS yIOBIETBOPEHIS HHTEPECOB U
Pa3BUTHS CIIOCOOHOCTEN yJaluxcsl, HMEIONHX CKIOHHOCTh K MaTeMaTHKe;

e BOCIOJHEHHE COJAep/KaTelbHBIX MPOOETOB OCHOBHOTO Kypca, MpHAAIOIIee COAep:KaHUI0
PaCIIpPEeHHOTO H YIIYOISHHOTO H3YIeHHS HEOOX0IUMYIO IIeTIOCTHOCTb.

Pacnmpeﬁﬂoe n yl"JIY6JIeH:HOB H3YUCHHE MAaTCMATHKH IIPCIOIIojdaracT HAIIOJIHCHHE Kypca
p33H006p&31{BIMII, HHTEPCCHBIMH H CIOAHBIMH 3aJa4daMH, OBJIdaACHHE OCHOBHBIM [IPOTPpaMMHBIM
MaTepHalIOM Ha 0oJ1ee BEICOKOM YPOBHE.

JUta mopnepKaHHUS M pa3BUTHS HMHTepeca K MpeaMeTy B MPOrpaMMy BKIIOUCHBI 3aHUMATeIbHBIE
3a71a49H, CBEICHNS U3 HCTOPUN MaTeMaTHKIL.

rHaBHOB, 3TOT KypC IOMOKET YYalllHMCA 10-11 xmaccoB CHCTEMAaTH3HpPOBAaTh CBOH MATCMATHYCCKHC
SHaHMA, ITOMOZKET C pa3HbIX TOYUCK 3PpCHHA B3ITHIHYTh Ha JIPYIHEC, YVAC H3BECTHBIC TCMbI, PACHIHPHTL KPYyIr
MaTeMaTHICCKHX BOIIPOCOB, HE H3YYa€MbIX B IIIKOJIBHOM KYpCeE.

TeM camMbIM JaHHBII CIICOKYPC BCICT LCICHAIIPABICHHYHO IMOATOTOBKY pe6HT K aTTecTalu IIO
MaTEMaTHKeE.

IIporpamma paccuntana Ha 136 gacos, 68 gacoB B 10 kinacce u 68 wacoB B 11 Kiacce, BKIHOUYAET B
ceOs1 OCHOBHBIE paszienbl Kypca 8-11 kiaccoB o0mieoOpa3oBaTelbHON MIKOIBI M psfa JAOTOTHUTEIBHBIX
BOIIPOCOB, HEMOCPEICTBEHHO MPHMBIKAIONTHX K STOMY KYPCY U YIUIYOJSIONINM €T0 1I0 OCHOBHBIM TEMaM.



Peanmsarmis 3aj1a4 JaHHOTO CIIENKypca OCYIIeCTBISeTCA 3a cueT co3JaHudg oOmieil atMochepsl
COTpPYIHHUYECTBA, HCIIONIB30BAHUS PAa3IHUHBIX (OPM OpraHH3allNNd JIeATeTbHOCTH YyJalIuXcs, IoKasza
3HAUYNMOCTH IIpHOOpeTaeMbIX 3HAHUIL.

Coep:kaHue IPOrpaMMbI
1.«Toxncoecmeenrvie npeoopazoeanus)

IIpeoOpazoBaHus YHCIOBBIX U alreOpaldecKnX BbIPAKEHHIl, CTENeHb C JCHCTBUTEIBHBIM IOKa3aTeleM;
npeoOpa3oBaHHe BBIPAKEHMI, COAEp/KAlINX paJIHKaIbI; npeoOpa3oBaHHe TPUTOHOMETPHYECKHIT
BBIPQKEHHUIT; MPOIEHTHI, MPOTOPIUHU, IPOTPECCHI.

2.« ¥Ypasenenusa u cucmemuot ypasHeHuil)

Pemenue ypaBHeHUII, ApoOHO-pallMOHAIBHBIE YpaBHEHHS; cxeMa ['opHepa; ypaBHEHHS BBICHIUX CTETICHE;
TPUTOHOMETPHYECKHE YpaBHEHUS, HppalMOHaIbHbIE YPaBHEHHS; TIIOKa3aTelbHble U JIoTapu(pMUUecKHe
ypaBHEHUS; ypaBHEHUS, COJepiKallie MOJYlb, YpaBHEHUS C MapaMeTpoM; pellleHHe CHCTEeM YpPaBHEHHIL;
reoMeTpuUecKuil Metox; meroa Kpamopa.

3.«Hepasencmea

Meton HHTCPBAJIOB, IIOKA3aTCIIbHBIC H HPPAallHOHAIbHBIE HCPABCHCTBA, JIOI"EIpH(i)MIFIeCKHe HEpaBCHCTBA,
TPHTOHOMETPHYICCKHEC HEPABCHCTBA, HEPABCHCTBA, COACPAKAIIHEC MOIYJIb, HEPABCHCTBA C IIapaMETPOM.

4.« Pyuxuuuy

ITocTtpoenue rpadukoB 3MeMeHTapHBIX (PYHKIHI, HaXoKIeHUEe 3Ha4eHUN (YHKIIUM; TpaduKu ¢yHKITHI,
CBSI3aHHBIX C MOJylIeM; TpUTOHOMeTpudeckne (QYHKIIMU; CTeleHHas, MoKa3aTeldbHas, Jorapudmmdeckas
GbyHKIIMH; TapMOHHYeCKHe KoneOaHus; oOpaTHble TPUTOHOMETpHIeCcKHe (PyHKITHHU.

5.«Ilpouseoonas, nepeoodpasHasn, UHMezpAl U UX NPUMEHEHIe, U ee NPUMEHeHle) -

Bmpaﬂ [IpOHU3BOJHAA, €€ MeXaHHYeCKUIT CMBICII; IIPHMCHCHHE HpOHBBO,[[HOIUI K HCCIICTOBaHHIO (bYHKHHﬁ;
BBIYHCIICHHE TUIOMIAJICH ¢ IIOMOIIBIO HHTET'pajla, HCIIOJIb30BAHHE HHTCTpalla H HpOI/I3B0,I[H0ﬁ B (1)I/I3HerCKID(
H IreOMETPHICCKHIX 3ajladax.

6.« Pewienue mecnoésix 3aoau)

3ajiaun Ha IPOIEHTHI, HAa CMECH U CIIJIaBbI, Ha JIBIZKEHHe, Ha paldoTy, 3aJ1adi SKOHOMHYECKOTO XapaKTepa.
7.« Peuienue zeomempuueckux 3aoau)

ITnapmMmeTpus, 3aj1add Ha KOMOHHAIIIEO MHOTOTPAHHHKOB U TeJI BpaIlleHH .

¢/1b Ca:

v/ Ha ocHOBe KOppeKIuHn 0a30BBIX MaTeMAaTHYECKHX 3HAHMI ydammxcs 3a Kypc 8-11 kimaccoB
COBEpIIIEHCTBOBAaTh MaTeMaTHYECKYI0 KYJIbTYpy, pa3BUBaTh TBOpPUECKHE CIIOCOOHOCTH YyJallHXcC,
MIOMOTAIONTUE B OBJIAICHNN MaTeMaTHYeCKUMH 3HAHUSIMH H YMEHHS MU JUIA ciadd EI'D,

v/ co3/aTh YCIOBHUS JUIS PaCHIMPEHHOTO H YIIYOJEHHOTO H3yYeHHS MaTepHaia, YIOBIETBOPEHUS
M03HABATEIbHBIX HHTEPECOB U PA3BUTUSA CIIOCOOHOCTEH yJalIUXCS B COOTBETCTBHH C OCHOBHBIMHU
TeMaMH Kypca aareOpsl U Haval aHaamsa u reoMetpun 10-11 Kmaccos.



3amaun Kypcea:
1. Pacumputs MaTeMaTH4ecKHE MPeICTaBICHUS YIalIUXCs 0 HEKOTOPBIM TEMaM.
2. AKIeHTHpOBaTh BHUMaHHe yJalXcs Ha €IMHBIX TpeOOBaHMAX K MpaBmIaM O(pOpPMIICHHS 3aHHI
BTOpOI 9acTu EI3.

3. COBepUIeHC'IBOBaTB TEXHHKY PCIICHHA CIIOMKHBIX 3a/1a4.

TpeGoBaHHg K YPOBHIO HOATOTOBKH 00VYAINIHXCH

B Ppe3yiibTaTe H3YICHHH JTaHHOI'0 Kypca yHYalHecs T0/1:KHbl YMETh:

e IIPOBOJIUTH  TOXKJECTBEHHbIe  IpeoOpa3oBaHUS  HPPAIHOHAIBHBIX, MOKa3aTeIbHbBIX,
norapu(MHUECKIX 1 TPUTOHOMETPUIECKUX BBIPAKESHHUI.

e pemaTh HppaIHOHAIbHBIE, JOTapu(pMITdecKie U TPUTOHOMEeTpUYecKHe ypaBHEHHUS 1 HEPaBEHCTBA.

® pelaTh CHCTEMbl YPaBHEHUI H3yUSHHBIMH METOJaMHU.

® CTpOUTh IpauKu 3MeMEeHTapHBIX (QYHKIHII H MPOBOIAUTH MpeoOpazoBaHMs TPa(puUKOB, HCIOIB3YA
H3y4EHHBIE METO/IBI.

® IIpPUMEHSTH almapaT MaTEMAaTHYeCKOTO aHAIN3a K PENIeHUI0 3a/1ad.

e I[PUMEHSATh OCHOBHBIE METOJIbI TEOMETPUH (MPOeKTHpPOBAaHHUS, IpeoOpa3oBaHUil, BEKTOPHBIIL,

KOOpI[PH—I&THb]fI) K PEIICHHIO TCOMETPHYCCKHX 3a/1a1.



JIuteparypa.

JluTeparypa JLIsl VIHUTe/Is.
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ATI. MopakoBud. «Anrebpa u Hadala aHanm3a». YueOHHmK i 10-11  KimaccoB
ob1reo0pazoBaTenbHBIX yupekaeHuil. MockBa. «IIpocBemierue». 2013 1.

N.© IllapeiruH. «@aKyJabTaTUBHBIN Kypc Mo MareMaruke. PemieHwe 3amad. 10 xim.». Mocksa.
«Ipocsemenue» 1990 rom.

N.@©. HlapeirnH «@akyIsTaTHBHBIN Kypc MO MaTeMartuke. Pemienme 3amad. 11 xim» Mocksa.
«Ipocsemenune». 1991 roa.

A.I. MopuakoBud, JI.O. Jlenmmesa, I'.JI. KopemkoBa. Anrebpa. 3amaunuk isg 10-11 ximaccoB
obmeobpa3oBaTenbHBIX yupexaeHuil. Mocksa. «IIpocBenieruey. 2013 r.

B.B. BaBuinop, IN.J1. MenpHUKOB «3amaddl II0 MaTeMaTHKe. YPaBHEHUS U HEPaBEHCTBA».
CmpaBouHoe mocodue. M3narenscTBo «Hayka» 1988 roj.

M.H. CxanaBu «IlomHbI cOOPHUK pelleHHil 3a1ad s mocTynarommx B BY 36, MockBa. «AJbSHC
—B». 1999 rog.

M.HU. CxanaBu «COOpHHUK 3aj7a4 IT0 MaTeMaTHKe», «Bbiciias mkoiaa» 1973 rog.

C.H1. KonecHuxoBa «Maremaruka. HaTeHCHBHBIN Kypc noarotoBku K EID», Aitpuc IIpecc. 2007
TOJI.

Maremartuka EI'3, BcTymuTenbHbIe 3k3aMeHBbl, U310, Jlernon, 2004r.

E.A. Cemenko., «O0o0nieHne H MOBTOpPeHHE MO0 Kypcy aareOpbl 0CHOBHOI HIKOIB». KpacHomap.,

2003r

. C.A. Illecrakos, IL.I. 3axapoB «EI'3-2010. Maremaruka, 3agada C1.» M.MITHMO 2010rox
12.
13.
14.

H.H. Ceprees, B.II. ITandepos «EI'2-2010. MaremaTnka, 3amada C3.» M.MITHMO 2010rox
B.A. CmupHroB. «EI'3-2010. Marematuka, 3agada C2.» M.MITHMO 2010rozg
P.K. T'opaun «EI'2-2010. Maremartuka, 3agada C4.» M.MITHMO 2010roa

.AH. Ko3ko, B.CIlaudepo, I.H.CepreeB . «EI'3-2010. Marematnka, 3ajgada C5.3amaun c

napameTpamuy M.MITHMO 2010roa

JIuTeparypa JLIsi YYeHHKA.

1.

2.

A

11

5

A.T'"MopakoBuu. «Anmrebpa U Havajza aHamHM3a». YueOHuk jaug  10-11  ki1accoB
obmieobpa3oBaTenbHBIX yupexaeHuil. Mocksa. «IIpocBenieruey. 2013 r.

A.I. MopnkoBud, J1.O. Jlenmmesa, I'.JI. KopemkoBa. Anrebpa. 3amaunuk isg 10-11 KimaccoB
ob1eo0pazoBaTenbHBIX yupexkaeHnil. MockBa. «IIpocBemieHney. 2013 .

N.© IllapeirnH. «@aKyJIbTaTUBHBIN Kypc [0 MaremaTuke. PemreHnme 3amad. 10 xir.». Mocksa.
«Ipocsemenune» 1990 rom.

N.@®. IMlaperus «@aKyJIbTaTUBHBIN Kypc 10 MaTeMaTHke. Pemenne 3agad. 11 xi»

«Anrebpa u Havana anamuza 10-11k1.», aBT. A.I'. MopakoBud, u3x Muemosuna., 2006r

C.A. Illecrakos, ILH. 3axapoB «EI'3-2010. MaremaTtuka, 3agada Cl.» M.MITHMO 2010rozg
H.H. Ceprees, B.II. ITandepos «EI'2-2010. MaremaTnka, 3amada C3.» M.MITHMO 2010rox
B.A. CmupHroB. «EI'3-2010. Marematuka, 3agada C2.» M.MITHMO 2010rozg

P.K. T'opaun «EI'23-2010. Maremartuka, 3agada C4.» M.MITHMO 2010roa

.AH. Kosko, B.CIlaudepo, IH.H.Cepree . «EI'3-2010. Marematnka, 3ajgada C5.3amaun c

napameTpamu.» M.MITHMO 2010rox

.BI'Tenman «Jlorapudmudeckne H IOKa3aTeldbHBbIe YpaBHEHHA U HepaBeHCTBa», OJIB3MIII,

MockaBa, 2003roa

. H.A.Bunenkun wiap. Anredpa n MaTematmdeckuit aHaau3 10-11 k1. VaebHoe mocobue MHeMo3uHa,

Mocksa, 2006roxn



KEIJIEH.IIEPHO TEMATIHECKOT IIITaHHPOBAHIE

10 xmace
n, | Conepxamie yIeOHOTO MaTepHaIa Komite | XapakTepHcTIKA OCHOBHEIX BHJIOB JedTeIGHOCTH YISHIKA (Ha YPOBHe yueOHEIX
2 g CTBO JelicTRHIT)
E B TacoB
TomnecTBentble NpeoOdpasoBania 54
1 [IpeodpasoBaHUA THCIOBBIX 1 all eOpaHdecKix 1 Hean:
BBEIpazKeH il 3name/nonumams — cynecTBO MOHATHS AMTOPHTMA; TPHMEpPHT aTTOPHTMOB; Kak
2 [IpeodpazoBaHie BEIPAKEHHI, COZepKallIIX 1 HCMOIB3YOTCA MAaTEMaTHISCKHE (JOPMYTIBI, MPHMEPH! HX IPHMEHEHHS [ PEIIEHIL
PaJaHEalIbl, CTCICHB C neﬁcmmenbﬂhm MaTeMaTHIeCKHX 1 MPAKTHTECKITX 3a0a%,
moKazareneM Yuems — BRINONHATE apidMeTIriecKie JeflcTBIA, coueTas YCTHRIE H THChMEHHbIE
3 [IpeoGpazoBaHie BHIPAKEHHUH, COLEPAKAIIIX [pUMepsl, [IpIMeHeHHe BEIICIUTeIbHbIX YCTPOICTIB; HAXOMUTE 3HAUCHIIe KOPHS
pajuKalkl, CcTelleHk ¢ JAelicCTRHTEIBHBIM HaTYPAIBHOI CTeNeHH, CTeleHH ¢ PAIHOHATEHLIM IT0KasaTeleM, I0Ib30BaAThCA
moKazareaeM OUEHKO H IPHKHIKOIL Ipy NPAKTHYeCKHX pacielaX; IPOBOLITE [0 H3BeCTHEIM
4 [IpeoOpazoBanne TPHIOHOMETPHYECKHX 1 thopmyiamM U npagmiIaM npeobpasoBaHie OYKEEHHEIX BHIPAKEHHI, BRITHOYAMOIIIX
BHD&H{CH}[ﬁ CTENEHH, paUIKanbl, TPHIOHOMCTPHHUCCKHE q)y‘iﬂ{].rl[[l; BRIYTHCIIATE SHATCHHA
5 [IpeobpazoBamisa OYKBeHHEBIX HPPaHOHATHHBIX 1 HICTOBEIX H OYKBEHHEIX BRIPRKEHI, OCYIIECTBIAT He0OX0IMMEIe TIOICTAHORKH 1
DyHEIHH 5 7
6 [locTpoenne rpadHKOB 2IeMeHTapHBIX ()YHKITITI; 1 Temn:
HaxXo&AIEHHE IHAYEHHIT ClJyHKJ.[I—III 3Hame/noHUMaMb — KaK MATEMATITICCKI OIpE/ICTICHHBIC {b)’HKHHI{ MOU'YT OIIHCBIBATR
7 ['padHKn GVEKITHI, CBAZAHHLIX ¢ MOIYTIEM 1 peanbHBe 3aBHCHMOCTH; Kak HCMOMBb3VIOTCS MaTeMaTiieckne QopMyIIsl, TTPHMepET
g TpHrOHOMETpITecKe (IR 1 HX [OPHMEHEHHS I8 Pelle s MaTeMATHYECKIX H [IPAKTHYeCKHX 3a/[at;

— Ymems — onpenentts 3HaueHHe (HYHKIIIN 110 3HAYSHIEO aPIyMEHTa U paziuuHEIX
G s B s ! 0 il TH, HAXONTh 3HAYEHIe apryMeHTa 1o SHaYeHHr0 (DYHKITHIT
TPHIOHOMETPHIecKIe (YHKIIHI, CIOCO0AX 3a1aHis () YHKITHIL, T Iy} - YHIIIL,

CTPOMTD rpa(HKH H3yIeHHbIX QYHKUUL, BbIIOIHATH IPe0dpa30BaHiLd Ipadikos;
10 Omnpenenenie BeMITHHE IT0 OHATPaMMe 1 OnpejiensaTh coiicTsa dyHKIHN 1m0 €8 rpauky.
YpaBHeHId I CHCTEMBI YpaBHeHHT 7 1

11 Permenue ypaBHeHUil, IpodHO-paLUOHATEHbIE 1 Heamn:

VDABHEHHH 3namp/noHumMams — KaK MATEMAaTITUECKH ornpeeleHHbIE {tlYHKLII/I{[ MOI'YT OIIHCBIBATE
12 | CxemaT'opHepa; pelieHHE YPaBHEHMIl BEICIIIX 1 pealbHble 3aBHCHMOCTH, KAk HCIOIb3YIOTCH MaTeMaTHecKHe (hopMyJIbl, IPHMepbl

cTenmeHei HX IPHMEHEeHHS JUIS pellleHHA MaTeMATHYeCKHX 1 NPAKTHYecKHX 3a/[a4;
13 Pementne TpHTOHOMeTPHIECKIX YPaBHEHIIT 1 Ymems — peliats palHoOHATEHEIE, JIPODHO-PAIIOHANEHEIE, TPHIOHOMETPHIECKIE
14 | Pemenue cucTeM ypaBHeHHIT 1 ypaBHeHHS, X CHCTEMEI, PellaTh TeKCTORETE 33717 ¢ MOMOMNIBIO COCTABIEHIA
15 l—eouerp]-lqecm]_ﬁ METOJ| pellleHus CHCTeM 1 ypaBHeHnﬁ, HHTEPHPETHPYS pe3VIbTAT C Y‘IE‘T{)M ()[‘]JZ'I.!-IH‘IEHHIT YCIOBHA 3a/1a41L,

ypaBHeHIit peImaTh YPaBHEHHA 1 CHCTEMBI ¢ TPHMeHeHHeM TpadmieckKnx npescTaBIeHmn,
16 | Merox Kpamopa. 1 CBOIiCTB (ryHKIHii




17 Pemenne 3aj1a" Ha COCTABICHIE YPABHEHHIT 1 1 Hcnoavsoeams npuodpemenHbie SHAHUA H YMEHUSA 6 NPAKMUYECKO T
CHCTEM YDaBHEHHIT deameasHocmy i NOGcedneeH ol Heu3uy .15: TOCTPOSHHS I HCCIEI0BANIA
Hepapenctra 5 o
18 MeTon mHTEpRaTOB 1 [emm:
19 | MeToa HHTEpBAIOB 1 3HATH/IOHHUMATE — KAK MATEMATHIECKH OIpe/ieleHHEe (hYHKIHH MOT'YT OIICKIBATE
30 | Meron unTepsaios 1 peanbHBe 3aBHCHMOCTH; KakK HCMOMB3VIOTCS MaTeMaTiieckne QopMyIIsl, TTPHMepET
5 HX [OPHMEHEHHS I8 Pelle s MaTeMATHYECKIX H [IPAKTHYeCKHX 3a/[a;
21 | Pemenme TpHTOHOMETPITECKIX HEPABEHCTR 1 VMETh — pelllaTh PAlHOHAILHELE, APOOHO-PALHOHAIBHEIE, TPHIOHOMETPHYECKHE
22 Pemente TpHTOHOMETPITIECKHX HEPABEHCTR 1 HepaBeHCTBa.
TIpomseoanad u ee npuMeHeHHe 4
23 [IpousBojHag, BTOpasg IPOH3BOAHAL, ee 1 Tem:
MeXaHHYecKHl cMbICI 3HaTh/IOHUMATE — HOHATHE POH3BOIHOM, ee reoMeTpHUYecKuil I (U 3HIecKIii CMBICIL.
24 | Ipon3soHas, Bropas IPOI3BONHAL, €€ 1 YMeTh — BEIHCIATE MPOH3BOIHEIE TeMEHTapHBIX () YHKIMIT, TPHMEHAS MpaBiia
R p——— BBIHCIICHIL! IPON3BOJHAIX, HCHOMB3YS CHPABOIHBI MATEPHAI, Hecle/10BaTh
25 HpIIMeHeHIIe HpOIIBBoJIH{)ﬁ E HCCIeI0BAHII0 1 d)yTH{IIHH H CTPOHTE HX rpadeH C MOMOIIBIC MPOHM3BOTHOI, PEITaTh 3aJa9H ¢
yHRIHi MpHMeHeHHeM YpaBHeH! KacaTellbHOMH K rpadiky (pyHKIHIL, pelarts 3a1aui Ha
26 | TIpuMeHEHIIE MPOMSEOAHOI K HCCIE{0BAHIII 1 HAXOMIeHHe HauDOMBIIEro 1 HAHMeHBIIero 3HaYeHUil (pYHKIH Ha 0TpesKe.
¢lyHKI.IIH31 HenonsioeaTh r[plmﬁpemﬂﬂme 3HAHHA H YMEHHA B l'[pﬂR_H‘I‘IECKOﬁ JeATelkHOCTH 0
TORCAITH !,. [T3H] 15 i CTITeHITH EOMET! JECRKITS ] [TeCKITY KOHOMITIESCH
Hanboabmmee 1 HauMenbInee suavenne Gpynrumii 8 v
27 Hccnenosanne cTeneHABIX H HPPAIHOHATHHBIX 1 [emm:
thyHEIIH 3HaTH/IOHAMATS -(DOPMYIHPOEKH HPH3HAKOB HOCTOSHCTEA, BOIPACTAHNA H YOBIBAHIIA
28 HccneoBantie cTeneHHbIX i HPPAIHOHATbHBIX 1 (PYHKITHNT, OMpeeNenHs TOYKH MaKCHMYMa H TOYKH MHHIMYMa, KPATHIeCKOI TOTKH,
yHEuuit TeopeMBl, CBASHBAIOTIHE TOYKH IKCTPEMYMa ¢ TIPOM3BOTHOI.
29 HeenegoRaHIle YaCTHBIX 1
30 | HecnemoBanme qacTHEX 1 VMeTh: HaXOQUTh [IPOMEKYTKH BO3PACTAHIS I YORIBAHI (ZYHKIIH, 3a)[aHHOIL
E HcenegoBamHIie MpoN3BeIe il 1 thopmynoii, HaxomiTs TOUKI 3KCTpeMyMa (hYHKIHIL, HAHOOIBIICE I HAHMCHBILICE
32 Hecenenopamie TPHTOHOMETPHYMECKITX (DYHKITHI 1 3HaueHHs QYHKIHN HA IPOMEAKYTKE.
33 TccaenoBante QyHKIHIT 6e3 TOMOIIH 1 HemonpsopaTk mpHoOpeTeHHBIe 3HAHNA 7 YMEHHA B TIPAKTITIeCKOil TeATeNBHOCTH H
34 Hrorosas pabota 1
11 xmacc
VpasHeHHs 1 CHCTEMBI YpaBHeHHii § u
1 Pemenne uppaiioHaIbHEIX YpaBHEHHH 1 TMesm:
2 Pemenme noxasaTemBIX ypaBHerit 1 3HATH/TOHIMMATh — Kak MaTeMaTHTecKH oTipe/TeneH e QYHKIIHT MOTYT OTIFCHBATh
3 Pemenite norapndmmmecknx yparpHeHmit 1




4 Pemenne ypapHEHHI, COACPAKAIIIX MOIYIIb 1 pealbHbIE 3aBHCHMOCTH; KaK HCIIOJIb3YIOTCH MaTEMATIMECKHE (QOPMYIIBI, [IPHMEPBI
5 Pemenue YPEIBHQHH'EI., COJIEpPKAIIX MAPAMETP 1 HX ODPHMEeHEHII T PEeINeHIT MaTeMATH e CEIX H MPaKTIMeCKIX 3aIa™,
6 Pemrenie ypaBHEHMHII, COJICpMKAIINIX MAPAMETD 1
= YMeTh — pemarth HppalHoHaIbHbIe, OKa3aTeIbHbIE H JorapHgMIYecKie ypapHeHHs,
7 Pemenne cucTeM YpaBHeHUIl 1 o
_ HX CHCTeMBI, PelliaTh TEKCTOBbIe 3a1adil ¢ IOMOILBIO COCTABICHIS YPaBHeHIL,
§ Peruerne saja'l Ha COCTAB/ICHILE YPABHCHILL 11 1 HHTEPIPETHPYSA PE3YIBTAT ¢ YIETOM OTPAHMYSHHIT YCTOBIA 3a/ati, PeITaTh
CHCTeM ypaBHEHIIH VPEABHEHHS H CHCTEMBI C TPDHMEHEHHEM TpadiaecKiy IpeicTaRIeHIIT, CBOHCTE
Hepapenctea 8 1
9 Pemenne nokasareIbHLIX HEpaBEHCTB 1 Hemr:
10 Pemenie Noka3aTe/bHEIX HepaBeHCTB 1 3HATH/TIOHHMATE — KAK MATEMATHHYECKH OIIpe/ie/IeHHEIe (JYHKIIHH MOTYT OIIICHIBATE
11 Pemerne HppalHOHAIBHBIX HEPABEHCTB 1 peabHBle 3aBHCHMOCTH; KaK HCIMOMB3VIOTCA MaTeMaTiMeckune GopMyIsl, IPHMeps
12 Pemenmne nppanmnoaaTbHEIX HEPABEHCTH 1 HX NPIMEHEHHS JUIH pelleHNs] MaTeMaTHYeCKHX I MPAKTHYECKIX 3a/1atd;
13 Pemerne mrapﬂdmmécmx Hepageﬂcm 1 VMeTh — pelllaTh HppallHoHATEHELE, I0KazaTelsHRIE 1 Torapudmuieckie
14 Pemenue norapuMimdeckux HepaBeHCTB 1 HEPABELICTRA, PeNIAT =
Hcnons3oBars HpHOOpeTeHHbIE 3HAHNA 11 YMEHHS B IPAKTHIECKOI 1eaTellbHOCTH 1
15 Pemenue HepaBeHCTB, COJEPHKAIIIX MOIYIb 1 S . k&
MOBCEHEBHOM KI3HM /U714: MOCTPOSHHA H HCCTeNOBAHIS TTPOCTEHTIHE
16 | Pemmenne HepaBeHCTB, COJEPIKANIIX IapaMeTp 1 e L e e s )
OyuriHg 2 Jaca
17 | Crenenmas, nokasatensHas, noTapHdMIIecKas 1 Hemn:
dyrEIIm] 3name/nonumams — Kak MaTeMaTITHECKH OIpeIeNeHHbe (YHKINH MOTYT OIIHCHIBATR
18 Crelentas, HokasatebHas, TorapHpMITIecKas 1 peanbHble 3aBHCHMOCTH; KK HCIIOIB3YIOTCH MaTeMaTHIeckie (hopMyJibl, IpHMepb
diyiagii WX TIPHMeHeH s JUTA peleHnd MaTeMaTHIecKiX 1 MPaKTHIeCKIXK 3a]1at;
Xr. 1
Pemenne TecToBBIX 3a1a1 6 1
19 Pemenne 3aj1a1 Ha IPOLEHTEI 1 Mean:
20 PelreHte 3a1a1 Ha CMeCH 1 CILTABBI 1 3namus/nonumants — Kak MaTeMaTIIecKH OIpeleleHHble (YHKINH MOI'YT OIIICEBATE
21 Pementie 3a1a1 Ha paGoTy 1 PEAIBHEIC 3ABHCHMOCTH, KAK HCIOIB3VIOTCS MATEMATHYECKHE (hOPMYIIBL, [IPHMEDPEI
22 Pelllenne 3a1a1 Ha JBIDKEHIe 1 1;;( IPHMeHeHIS 1S pellleHHd MaTeMaTHUeCKIX H IPaKTHIeCKIX 3a;1a'i;6
E) Pemenue 38187 SKOHOMHYECKOTO XapaKTepa 1 Mem b — pellaTh TCKCTOBRIE 3804411 Ha IPOLEHTRI, CMECH H CILUTABERIL, PA0OTY,
IBIKeHIe, 331aUH SJKOHOMHIECKOIO XaApaKTpa
24 Pemenne 3a1aq sKOHOMHYECKOTO XapakTepa 1 H i a0 S, O e be AR i
Pemenne reomerpruyecknx saga4d 10 1
25 | PemeHue OpAMOYTOIILHOIO TPEYIOIBHUEA. 1 Hemnu:
Pererue pagHOOE/[PEHHOTO TPe YT OTLHIUKA, 3name/nonusmams — BOIMOKHOCTH TEOMeTPHH I714 OIIHCAHIA CBOMCTB pealbHbIX
IpE, E€TOB H X B3aHMHOIO PACIIOIOMCHITA.
26 TpeyroasHHKN 001mero BuAa. IlapamienorpaMmMel PrAM p
57 = 1 Yuems — periats NIaHUMeTPHTeCKIe 3a/1aTH, 3a1aWl Ha KOMOUHALIO TeJl BpalleHis
pamern.




[MenTpanbHble H BINICAHHBIE YITIBL KacaTenbHas,
XODIa. CeRVIIAd.

29 BrHcanHble oKkpy;KHOCTH. OmIcauHble 0KpYKHOCTH

30 PaccTogmHme Me Ty TTPIMBIMIT H TIOCKOCTAMH,
PaccTosHIe 0T TOUKI 0 IPAMOIT I 0 IITOCKOCTH.

31 Cevenig MHOTOTPAHHIIKOB,

32 YTom MedK Iy MIOCKOCTAMH, YTOT MEKIY IPAMOTT i1
IITOCKOCTBIO,

33 ODBEMBI MHOTOT PAHHHKOB

34 | Hroropas padota

H MHOI'OT pAaHHHKOB.
Henoavzosams npriodpemennsie SHAHUA 1l YMEHUA 6 npaxkmudeckon
OeAMETLHOCHIN 1 NOGCEOHEGHOI HCUIHI OT4: TEOMETPHYIECKHX 3a0aM.




