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IMosichuTeIbHAA 3aIMCKA

PaGouast mporpamma yueGHoro mnpeamera «Maremaruka» 10-11 xiracca
COCTaBJIeHA HA OCHOBE CJIEAYIOIINX HOPMATHUBHO-IIPABOBBIX JIOKYMEHTOB:

1. ®epepalbHOTO KOMIIOHEHTa TOCYHApCTBEHHOTO 00pa3oBaTENbHOTO
CTaHjapTa  OCHOBHO20 obiero o0pasoBaHMsi IO aireodpe,
yTBEP)KJEHHOTO Mpuka3oM Muno6pasosanust ot 05.03.2004 r. Ne
1089;

2. BasucHslil y4eOHBIN [U1aH 001IE00Pa30BaTENBHBIX YUPEKICHUN

Poccuiickoii Deepalyu, yTBEpPKACHHBIN MpHKa3oM MuHoOpa3oBaHHs
P® ot 09.03.2004r. Ne 1312

Pa6ouast mporpaMma yueGHoro npeaMera «MaremMaTuka» paccuurtana Ha 420

yacoB (6 4acoB B HEJEIO.
Pa6oyas nporpamMma yueOHOro mpeamera «MaremaTukay, pacCiuTaHO Ha

5 4 B HeelI0 Ha 6a3oBoM ypoBHe (Bcero 340 4 3a 1Ba roia 00ydYeHus).
B npodmiabHOoM  Kypce cojepianHue o0pa3oBaHHs, NpeICTaBJeHHOE B
OCHOBHOI IIKOJI€, PA3BMBAETCs B CJIEAYIOIHUX HANPABICHUSAX:
¢ Pa3BHUTHE ¥ COBEPIICHCTBOBAHHE TEXHHKM ajredpanyeckux mpeodpasoBaHMM,
pelleHus] ypaBHEHUH, HEpaBEHCTB, CUCTEM;
o CHCTEeMaTH3alMs M pacIlMpeHue CBEeJeHHH 0 QyHKIHsX, COBEPIICHCTBOBAHUE
rpaguUecKMX yMEHHH; 3HAKOMCTBO C OCHOBHBIMU HJGAMH M METOJAMU
MaTeMaTHYecKoro aHajm3a B  oObeMe, IO3BOJIAIOIIEM  HMCCIIE[0BaTh
seMeHTapHble QYHKIMU ¥ pellaTh IpOCTefie reoMeTpuieckue, GpusniecKue
U JIpyTHe IpUKIIaJHbIE 3a/1a9H;
e paclIMpeHHMe CHCTEMbl CBEJCHHA O CBOMCTBAX IUIOCKHX  (HTYD,
CHCTEMATHUECKOe M3yYeHHe CBOICTB NPOCTPAHCTBEHHBIX TeJl, Pa3BHTHUEC
IpeCTaBICHUH O TeOMETPUYECKIX U3MEPEHUSX;
* COBEpLICHCTBOBAHHE MATEMaTUYECKOrO PasBUTHsL JO YPOBHS, TO3BOJIAIOIIETO
CBOOOJIHO NMPUMEHSTh M3ydeHHBbIE (JaKThl M METOJBI IPU PEIICHUM 3aaad u3
pa3IMYHBIX pa3lenoB Kypca, a TakXkKe MCIOJIb30BaTh WX B HECTaHAAPTHBIX
CUTYaIUsIX;
¢ (opMHpOBaHHE CIOCOGHOCTH CTPOUTH M MCCIE/0BaTh IPOCTEHIINe
MaTeMaTHUYECKHE MOJIENIH TPU PEIIeHUH IPUKIAJHBIX 3a/1a4, 3a]ja4 U3 CMEXHBIX
JUCLUMIUINH,  yriaybnende  3HaHME 00  OCOOEHHOCTSX — HPUMEHEHHMS
MaTeMaTHYECKUX METOOB K MCCIIE0OBAHHUIO IIPOLIECCOB U SBJICHHH B TPUPOJIC
1 O0IIECTBeE.

H3yuenue mamemamuku Ha npounvHom ypoeie cpednezo (nonnozo)
06uyezo 06pa306anUn HaANPAGIEHO HA OOCMUIICEHUE CLEOYIOUUX HeNel:
e  ¢dopMupoBanHe MNPEICTABICHUN 00 HIEAX M METOJAX MaTeMaTHKH; O
MaTeMaTHKe KaK YHHBEPCAJIBHOM SI3bIKE HAyKH, CPEICTBE MOJICIMPOBAHU
SIBJIEHUH U TPOLIECCOB;



® OBJIAJJ€HHE A3BIKOM MAaTCMAaTUKH B YCTHOfI U IMHMCBbMEHHOM (bopMe,
MaTeMAaTUYCCKHMHU 3HAHUSIMH U YMCHUSAMU, HGO6XO,HHMBIMH JJIsT U3YYCHUS
IIKOJIbHBIX €CTECTBEHHOHAYYHBIX AUCHHUILIWH, ITPOJOJIKCHU S o6pa3013aH1/15{
U OCBOCHMUSI H36paHHOI>'I CIICIUAJIBHOCTH Ha COBPEMCHHOM YPOBHE;

e  pa3BUTHE JIOTMYECKOI'O MBILUICHHUS, aAJITOPUTMHYECKOM  KyJBTYpHI,
IIPOCTPAHCTBEHHOTO BOOOpa)XeHHsl, MaTeMaTHYECKOTO MBIIUICHUSI U
UHTYHIMH, TBOPYECKUX CIOCOOHOCTEH, HEOOXOOUMBIX ISl IPOJOJKEHUS
obpasoBaHMsi ¥ ISl CaMOCTOSITEJIFHOW JEATENIbHOCTH B  0OJIACTH
MaTeMaTUKH MW ee TpWIoXKeHud B Oyayuedl mnpodeccuoHalbHOM
JIeSITeJIbHOCTH;

e BOCNHTAHHE CpPEACTBAMM MAaTEMaTUKU KyJIbTYpbl JIMYHOCTH 4Yepes
3HAKOMCTBO C  HCTOpUEM  pa3BUTUS  MaTEeMaTUKH,  DBOJIOLHUEH
MaTeMaTHYeCKUX UJei; TOHUMAHUS 3HAYMMOCTH MaTEMaTUKH JJIsI HAy4YHO-
TEeXHUYECKOI'0 Iporpecca.

TPESOBAHUS K YPOBHIO IIOAT'OTOBKHA BbBIITYCKHUKOB

B pe3ynromame usyuenus mamemMamuku Ha RPOQPuUIbHOM YPOGHE YHUEHUK
00J1ICEH
3HAMb/NOHUMAMb
. 3HAYeHWe MaTeMaTUYeCKON HayKH JUIsl pellieHUs 3a]ad, BO3HUKAIOIIUX B
TEOPHH U MPAKTUKE; IIUPOTY U OrPAHUYEHHOCTh IIPUMEHEHHUS] MATEMATUYECKHUX
METOJIOB K aHAJIM3y M HCCIIEIOBAaHUIO IPOIECCOB U SBJICHUN B MNPUPOLE H
00I1[eCTBE;

e 3HAYCHHUE IIPAKTHKKW W BOIIPOCOB, BO3HHKAIOIIUX B caMoM MaTEMaTHuKeE,
JIIS (1)0pMI/IpOBaHI/I$I W pa3BUTUSA MaTeMaTHU4eCKOMH HaYKH,
° HOCH paCIuPEeHUS YUCIIOBBIX MHOXECTB KakK criocoba IMOCTPOCHHUSA HOBOI'O

MaTeMaTHYECKOI0 armapara JiUisd pelieHus] MPakKTHUYeCKUX 3a/lad U BHYTPEHHUX
3aJ1a4 MaTEMaTHKU;

. 3HaYEeHHE HJIel, METOJIOB U pe3yJbTaTOB alireOpbl U MaTeMaTUYECKOIro
aHaJIK3a JijIsl IOCTPOSHUSI MOJIesiell pealIbHBIX MPOLECCOB U CUTYaLINi;

. BO3MOXHOCTH F'€OMETPHUU ISl OTIMCAHUsI CBOMCTB pealibHbIX MTPEIMETOB U
HX B3aMMHOTI'O PACIIOIOKEHHUS;

. YHUBEpPCAJIbHBIA  XapakTep  3aKOHOB  JIOTUKM  MaTeMaTHU4YeCKHUX
pacCcyXJeHuH, WX TMPUMEHHUMOCTh B pPa3IMYHBIX OONACTIX YeJIOBEUYEeCKON
JIeSITENILHOCTH;

. pazinuune TpeOOBaHMU, MpPeIbsABISEMBIX K JOKa3aTeJbCcTBaM B
MaTeMaTHKe, €CTECTBEHHBIX, COLMUAIBHO-3KOHOMHUYECKUX U T'yMaHUTAPHBIX
HayKax, Ha MIPaKTHKE;

. pojib  AaKCHOMAaTWKH B  MaTeMaTHKe; BO3MOXXHOCTb  ITOCTPOEHUS
MaTeMaTHYECKUX TEOPUH Ha aKCUOMAaTHYECKON OCHOBE; 3HAU€HHE aKCMOMAaTUKU
JUISI IPYTUX o0acTeit 3HaHUS U JJIs IPAKTUKHY;

o BEPOSITHOCTHBIX XapakTep pPa3IMYHBIX IPOLIECCOB U 3aKOHOMEPHOCTEH
OKPY>KaroIIero Mupa;



YUCJOBBIE U BYKBEHHBIE BBIPAKEHU S

yMeThb

. BBIIIOJIHATE apH(pMEeTUYECKUE JTeUCTBUS, COYeTas yCTHbIE U MUCbMEHHBIE
IIPUEMBI, IPUMEHEHHE BBIYMCIUTENBHBIX YCTPOUCTB; HAXOIUTh 3HA4YEHHsI KOPHS
HATypalbHOM CTEIeHH, CTEIeHU C PAlMOHAJIBHBIM II0Ka3aTeseM, Jiorapudma,
UCIIONB3Ys TPH HEOOXOJMMOCTH BBIYMCIIMTENBHbIE YCTPOMCTBA; MOJIb30BAThLC
OLIEHKOM M MPUKHUIAKOM MPH MPAKTUUECKUX pacyerax;

. IIPUMEHSATh ITOHSTHUS, CBSI3aHHBIE C JAEIHMMOCTBIO LENBIX YHCEN, IIpU
pelleHrH MaTeMaTUYeCKHX 3a/1a4;

. HAXOAUTh KOPHM MHOTOWICHOB C OJIHOM IepeMEHHOMH, pacKiIalbIBaTh
MHOT'OWICHBI Hd MHOXHUTEJIH;

. BBITIOJHATE JEMCTBHSI C KOMIUIGKCHBIMM —YHMCJIAMM, IOJIb30BaThCS
reOMETPHUYECKON HHTepIpeTanueil KOMIUIEKCHBIX YHCEN, B IPOCTEHIIMX
cilydasix HAXOJUTh KOMIUIEKCHbIE KOPHU YpaBHEHUH C JeHCTBUTEJILHBIMU
K03 puImeHTaMu;

. IPOBOJIUTH IPeoOpa30BaHUsI HYMCIOBBIX U OYKBEHHBIX BBIPQKEHHH,
BKJIIOYAIOIIMX CTEIEHH, pPaJuKaibl, JOrapu(pmbl U TPUTOHOMETPHUYECKHE
yHKIHIY;

UCIIOJIL30BaTh MPUOOpPETEHHbIE 3HAHUS W YMEHHS B  IIPAKTHYECKON
JEATEITLHOCTH ¥ TIOBCETHEBHON XKU3HHU JJIS:

. NPaKTHYECKUX PacyeToB 1Mo GpopMyiaM, BKIItodast (JopMyJibl, COAEepKaIIne
CTEINEHH, PaJIUKaJIbl, JOrapu(pMBbl U TPUTOHOMETpUUIECKUEe (PYHKIIUH, UCIIONb3Y s
IpY HEOOXOAUMOCTH CIIPaBOYHBIE MaTepUaJIbl U IPOCTEHIINE BEIYACIUTENLHbIE
YCTPOMCTBA,

®YHKIUN U TPAOUKHU

yMeTh

. OIpeeNsATh 3HaueHe GYHKIUY 10 3HAUYSHHUIO apryMEeHTa IPH Pa3JInIHbIX
crocobax 3aanust GyHKIIHH;

. CTpoUTh TIpaduKd HM3YYeHHBIX (YHKIMH, BBIIONHATH IPeoOpa3OBaAHUSA
rpaduKoB;

. OIMCBIBATH 110 rpaduKy U 1Mo GopMyJie MOBEACHNE U CBOWCTBA (Y HKLINM;
. peliarh ypaBHEHHs, CHUCTEMbl YypaBHEHUU, HEPaBE€HCTBA, HCIIONb3Ys

cBoiicTBa (YHKITUI U X rpaduyueckue npeacTaBiIeHus;

WCIIOJIB30BaTh INPUOOpETeHHbIE 3HAHUS U YMEHHS B  IPAKTUYECKOM
JeSITEIIHOCTHU U [IOBCEIHEBHOM KU3HU JIJIA:

. ONMCAHWsT M HCCIEIOBAaHUS C IIOMOIIBIO (DYHKIUI  peaybHBIX
3aBUCUMOCTEH, MNpPEJICTaBIeHUs HX TrpadHuecKd; WHTEpIpeTaluyd TrpaduKoB
peaIbHBIX MTPOLIECCOB;

HAYAJA MATEMATUHYECKOI'O AHAJIM3A

yMeThb
. HAXOIUTh CyMMY O0€CKOHEYHO yOBIBAIOLIEH r€OMETPUYECKUI IPOIPECCHH;
. BBIUUCIISATH IIPOU3BOIHBIE M TepBOOOpa3HbIe 3JIEMEHTAPHBIX (PYyHKLUH,

IPUMEHSS ITpaBUJia BBIYHUCICHHUS ITPOU3BOJHBIX U nepBoo6pa3HI>1x, HCIIOJIb3Y
CIIpaBO4YHbLIC MAaTEpUAJIbI;
e ucciaeaoBaTb (byHKI.II/II/I U CTPOUTH UX FpaQ)HKI/I C IIOMOIIBIO HpOI/I3BOII‘HOI\/’I;



. peliaTh 3aJa4d C MPUMEHEHHWEM YpaBHEHHUs KacaTelbHOM K rpaduky
GbyHKIHH,

. peliaTh 3aJja4d Ha HAXOXKJIeHHEe HAHOOJIBIIEro U HAUMEHbBILEro 3HAYCHMSI
(YHKIIUH Ha OTPE3KE;
. BBIUUCIIATH TUIOLIAb KPUBOIMHEHHON Tpanenuy;

WCIIOJIB30BaTh NMPUOOpETEeHHbIE 3HAHUS M yYMEHUS B  IIPAKTHYECKOU
JIESTeIbHOCTU U TTOBCETHEBHOM XKU3HU JUIS:

. pElLlICHHsI TeOMETPUYECKUX, (PU3MUECKUX, HKOHOMHUYECKUX U APYTUX
NPUKJIATHBIX 3a7ad, B TOM YHCIIE 3ajad Ha HauOOoJIbIIMEe U HAauMEHBIIHUE
3HAYEHUS C IPUMEHEHHEM arapara MaTeMaTUYeCKOro aHalIn3a;
YPABHEHUSI U HEPABEHCTBA

yMeTh

. peliaTh paroHalbHEIE, [T0Ka3aTeJbHble U JIorapu(Muieckue ypaBHEHUs
U HEpaBeHCTBa, HPPAlMOHAIbHbIE M TPUTOHOMETPUYECKUE YpaBHEHHS, HX
CUCTEMB;

. JOKa3bIBaTh HECJIOXHBIE HEPABEHCTBA;

. pemaTh TEeKCTOBBIE 3a/lauyd C IOMOINBIO COCTABJIEHUS ypaBHEHHUU, U
HEPaBEHCTB, MHTEPIIPETHPYS pe3yJbTaT C YYETOM OlpPAaHUYECHHUI YCIIOBUS
3a/1a4H;

. H300paXaTh Ha KOOPJMHATHOM IUIOCKOCTH MHOXECTBA PpELIEeHUMN
YpaBHEHHI U HEPABEHCTB C JByMs IEPEMEHHBIMU U UX CUCTEM.

. HAXOJIUTh MPUOJIFKEHHBIE PEIIeHUs] YPABHEHUH U UX CUCTEM, UCIIONIb3YS
rpaduueckuii MeTox;

. peniaTh ypaBHEHMS, HEpPaBEHCTBA U CUCTEMBl C [PUMEHEHUEM
rpaduYecKuX MpeJacTaBlIeHnuld, CBOMCTB (PyHKIIHIM, TPOU3BOIHOM;

UCIIOJIb30BaTh MPUOOpPETEeHHblE 3HAHUSI M YMEHHMS B  IPAKTHUYECKOH
JIESTeIbHOCTU Y ITIOBCETHEBHOM YKU3HU JUIA:

. IIOCTPOEHUSI M UCCIISIOBAHUS IPOCTEUIIINX MaTeMaTHIYEeCKUX MOJIEIIei;
QJIEMEHTBI KOMBHUHATOPUKH, CTATHCTHUKH MU TEOPHUU
BEPOSITHOCTEN

yMeTb

. peliaTh MpocTelinre KOMOWHATOPHBIE 3aJaud METOAOM Iepebopa, a
TaK)Ke C WCIIOJb30BaHUEM W3BECTHBIX (opmyn, TpeyronbHuka Ilackans;
BLIUMCIIATE  Koddduiumentsl OmHomMa Heiorona 1o dQopmyne u ¢
WCIIOJIb30BaHKeM TpeyroyibHuKa [ lackais;

. BBIYHCIIITH BEPOSITHOCTH COOBITUM Ha OCHOBE IOJICUYETa YHCIIa HMCXOJO0B
(mpocrTeiiine ciaydan);

UCIIOJIB30BaTh  NMPUOOpETeHHBbIE 3HAHUS U YMEHHUS B  I[PAKTHUECKOH
JIeSITeIbHOCTH U TIOBCETHEBHOW MKU3HU JUJISL:

. aHajgu3a peaJbHbIX YHUCIOBBIX JAHHBIX, IIPEICTABICHHBIX B BHIE
JuarpaMm, rpaduKoB; I aHaIU3a MHQOPMAIH CTaTUCTHYECKOTO XapaKTepa;
I'EOMETPUSI

yMeThb



. COOTHOCHTD IUIOCKHE FreOMeTpUYecKue (PUTyphl U TpeXMEpHbIE 00BEKTHI C
UX OITMCAHHUSIMH, YepTekaMH, U300paKeHUsMH; pa3jinyaTh W aHaIU3UpOBATh
B3aMMHOE PaCIIOJIOXKeHHe PUryp;

e I/I306pa)KaTB reOMETPHUICCKHUC (bI/IprI:.I H TeEJia, BBIIOJHATE YEPTEXK IO
YCJIOBHIO 3a1a4U,
° pemiate reoMeTpuvecKue 3aladH, OIUpasChb Ha H3YyYCHHBIC CBOMCTBa

IJIAHUMETPUYECKHUX U CTEPEOMETPUUECKUX (PUIyp U OTHOLICHUH MEXIY HHMH,
IIPUMEHsIS alreOpanueckuil ¥ TPUrOHOMETPUYECKUH arapar,

e IpOBOAUTHL  JOKa3aTCJIbHbBIE PACCyXOAE€HHSA IIpH PpeHICHHH  3aja4,
JOKa3bIBaTh OCHOBHBIE TECOPEMBI KypCa,
e BEIYHCIIATH JIMHEHHBIE DIIEMEHTBI U yrjiibl B IIPOCTPaAHCTBEHHBIX

KOHUTYypanusx, 00beMbl U IJIOLMAJU IOBEPXHOCTEN MPOCTPAHCTBEHHBIX TE U
HX IIPOCTEHIINX KOMOMHALIUH;

. IPUMEHATh  KOOPAMHATHO-BEKTOPHBIM  METOJ  JUIL  BBIYKCIICHHUS
OTHOIIIEHUH, pACCTOSIHUM U YIJIOB;

. CTPOUTH CEYEHHS] MHOTOTPAHHHUKOB M H300pakaTh CEUEHHUs Tell
BpalleHUs;

HCIIOJIB30BAaTh HpI/IO6peT€HHBIe 3HaHUsI hn YMCHUSI B HpaKTI/I‘{eCKOﬁ
AeATCIIBHOCTH U IIOBCGI[HGBHOﬁ JKHU3HU JJIsI:

. uccieqoBaHus (MOJISITMPOBAHNUS) HECJIOXKHBIX MPAKTUYECKUX CHUTyaluil
Ha OCHOBE M3YYE€HHBIX (JOPMYJI M CBOUCTB PUTYD;
. BBIUMCJICHHMS JUIMH, ILIOIIaJed W OOBEeMOB peajbHBIX OOBEKTOB IpHU

peIIeHUN MNPaAKTUICCKUX 3a1ad, HUCIIOJIb3Yys IPHU HCO6XOIII/IMOCTI/I CIIpaBOYHUKHU
U BBIYHUCIIMTCIIBHBIC YCTpOﬁCTBa.



TemaTuyeckoe niaanuposanue 10 kiaace

No CopeprxaHue MaTepHuasa KosuuecTrBo Ne Ipumeyanue
4acoB KOHTP
padot
1 | Anrebpa 7 — 9 (moBTOpeHwUe) 4
2 | Muoxectsa. Jloruka 4
3 | JIenmuMOoCTh Yuces 10 1
4 | Muorounensl. Anrebpandeckue ¥ 2
ypaBHEHUs
5 | AKCHOMBI CTepeoMeTpHH H HX 5
cJIeACTBHS
6 | llapanneJbHOCTh NPAMBIX M 18 3
MJIOCKOCTEH
7 | JleCcTBUTEIbHBIE YUCIIA. 14 4
CreneHb C JEHCTBUTEIIBHBIM
roKazaTejemM
8 | IllepneHAUKYJISAPHOCTH 20 5,6
NPAMBIX H MJIOCKOCTEH
9 | Crenennast GpyHKIUSA 17 7
10 | MHOrorpaHHUKH 12 8
11 | IToxazaTenpHast QyHKITUSA 11 9
12 | Jlorapudmudeckas GyHKLIUS 17 10
13 | BekTOpBI B IPOCTPAHCTBE 6
14 | TpuroHomeTpuyeckue 24 11,12
(hopmyJibl
15 | Tpuronomerpuueckue 2] 13,14
ypaBHEHUS
IloBTOpeHne 10 15
Hroro 210




TemaTuueckoe miaanuponanue 11 kaace

No Coaepxanue MaTepuaJia Koun4uecTBO Ne IIpumeyanue
4acoB KOHTP
paboTt
1 | IToBropenue 5
2 | TpuronomeTpuueckue GpyHKIINH 20
3 | BekTopsl B MpOCTpPaHCTBE 6
4 | Merog KOOpAUHAT B 15
npocTpaHcTBe. JIBIKeHus .
5 | IlpousBonHas U eé 21
reOMETPUYECKUN CMBICIL.
6 | IlpuMeHeHHEe MPOU3BOIHOM K 15
HCCJIeIOBAHMIO (DYHKIIUH.
7 | IlepBooOpa3Hast U UHTErpall. 14
8 | Humuugp. Konyc. Ilap. 16
9 Kombunaropuka. 11
10 | DnemMeHTBI TEOpUU 9
BEPOSTHOCTEM.
11 | O6bémbI TE. 17
12 | KoMIuiekcHbIE YUCIIa. 13
13 | Pemenue reOMETPUIECKUX 10
3a/1ad.
14 | YpaBHeHUsI M HEpaBeHCTBA C 10
JIByMsI TIepeMEHHBIMU
IloBTOpEeHHE 28
Hroro 210




Coaep:xanne yueOHoro npegmera «MartemMaTuka»

YUCJIOBBIE U BYKBEHHBIE BHIPAYXKEHUS
Henumocts wnenbix uucen. lenenune c ocratkoM. Cpasguenus. Perenue
3a/71a4 C LEJIOUYHUCIIEHHBIMU HEU3BECTHBIMH.

KomniexkcHble uwucna. ['eomeTpuueckass HHTEpIIpETAIUs KOMILJIEKCHBIX
yucen. [leficTBuTenbHas U MHUMAs 4acTh, MOJYJb U apTyMEHT KOMILIEKCHOTO
yicna. Ayiredpanyeckasl 1 TPUTOHOMEeTpHUYecKasi (OPMbI 3alUCH KOMITJIEKCHBIX
yucesl. ApupmeTudeckue IeHCTBUS HaJ KOMIUIGKCHBIMH YHCIAMH B Pa3HBIX
¢opmax 3ammcu. KomruiekCHO —comnpspDkeHHble uucia. Bozeedenue 6
HamypanvHyto cmenets (popmyna Myaspa). OcHosHas meopema anzebpeol.

MHorowieHsl oT 0iHOH nepeMeHHoM. [lenumocTs MHOTOWIeHOB. [lenenue
MHOTOYJIEHOB C OCTaTKOM. PaiMoHajgpbHble KOPHH MHOTOWIEHOB C IIEJBIMH
kodpunuentamu. Cxema Iopuepa. Teopema besy. Uwcio Kopheit
MHOrowieHa. MHOrowieHsl OT JABYyX IepeMeHHbIX. DOopMyJsbl COKpaIeHHOro
YMHOXEHHUsI s crapumux creneHeid. bunom Herotona. Muozounenvr om
HEeCKONbKUX NePeMEHHbIX, CUMMEMPULECKUE MHO20YICHDL.

Kopenp crenenu »n>1 wu ero cBoicrBa. CrenmeHb C parOHAIBLHBIM
rokazaTrelieM H ee cBoiicTBa. lloHsSTHE O CcTelneHdu ¢ JIefCTBUTEIILHBIM
noka3artejieM. CBOMCTBA CTENEHU C JEHCTBUTEILHBIM ITI0KA3aTEJIEM.

Jlorapupm uymcina. OcHOBHOe Jorapudmuueckoe ToxzaectBo. Jlorapupm
IIPOU3BEJEHHs, YaCTHOIO, CTENEHH; IIepexo]l K HOBOMY OCHOBAHHIO.
JlecsATUUHBIN U HATYpaIbHBIN JIorapudMbl, YUCIIO e.

IIpeoOpazoBaHusi BBIpOXXEHHUH, BKIIOYAIOIMINX apr(pMeTHUECKHE OIEpPalliu,
a TaKKe oIlepalyi BO3BEJEHMsI B CTEIIEHb U JIOrapu()MUPOBAHHSI.

TPUT'OHOMETPUS

Cunyc, KOCHUHYC, TaHI€HC, KOTaHI'€HC MpPOU3BOJIBHOTO yriia. PajguaHHas
Mepa yrina. CuHHYC, KOCHHYC, TaHI€HC U KoTaHreHc uucia. OCHOBHBIE
TpUroOHOMeTpuYeckue Toxaectsa. @opmynsl npuseneHus. CHHyC, KOCHHYC H
TaHIE€HC CyYMMBI U Pa3sHOCTH ABYX yrjioB. CHHYC U KOCHHYC JBOMHOTO YIJIA.
@opmyJisl OJIOBUHHOTO yria. IIpeobpa3oBaHusi CyMMBI TPHTOHOMETPHUYECKHX
(GyHKLMH B IpoU3BElleHHME U INPOM3BEACHHUS B CyMMY. BripaxeHue
TPUTOHOMETPUYECKUX (YHKIMHA dYepe3 TaHTeHC IMOJIOBHHHOIO apryMeHTa.
[IpeoGpazoBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUHA.

Ilpocreiimme TPUTOHOMETPUUYECKHUE ypaBHEHMSI. Pemenus
TPUTOHOMETPUYECKUX  ypaBHEHUU. [Ipocmetiwue  mpusonomempuyeckue
HepaseHcmaa.

ApKCHHYC, apKKOCHUHYC, apKTaHT'€HC, ApKKOTAHT'€HC YHCIA.

®YHKINHA



Oynkuun. OO6nacTh ONpeAesieHUs] M MHOXECTBO 3HadeHud. ['paduk
¢yukuuu. Iloctpoenne rpagukoB (QYHKUUH, 3aJaHHBIX  pa3IMYHBIMHU
criocobamu. CpoiicTBa (PYHKIMHA: MOHOTOHHOCTb, YETHOCTh M HEYETHOCTb,
MEPUOJUYHOCTh, OrpaHM4YeHHOCTh. [IpoMexyTku Bo3pacTaHusi U YOBIBaHHS,
HauOoJiblliee W HaWMEHbIIee 3HA4YEHUs, TOYKH OSKCTpeMyMa (JIOKaIBbHOTO
MakCUMyMa ¥ MHHUMYyMa).  Bwmyknocme — ¢yukyuu.  I'paduyeckas
uHTepnperarus. [lpumepsl (QyHKIUOHAIBHBIX 3aBUCUMOCTEH B pEaJIbHBIX
IpoIIeCcCax U SIBJICHUSIX.

Cnoxnast ¢ynkuust (kommo3uuus ¢GyHKOmiA). B3auMHO 0OpaTHBIE
¢yukiuu. Ob6nacth ompefeneHdss U o0JacTh 3HAUGHUH OOpaTHON (YHKIHUH.
['paduk obparHoit hynkuuu. Haxoxnenue GpyHkiiuy, oOpaTHOM TaHHOM.

CrerneHnHas GyHKIUS ¢ HATYpaJIbHBIM MTOKa3aTesieM, ee CBOMCTBA U rpaduk.
Bepmuxanvuvie u 2copuzonmanvhsie acumnmomol epaguxos. I paguxu opobro-
JIUHEUHBIX QYHKYULL.

Tpuronomerpuueckue GyHKIUH, UX CBOWCTBA U IpadUKH, IEPUOJAIHOCTD,
OCHOBHOM niepuon. Obpammuvie mpucoHomempuieckue QYHKYuu, ux c8ocmea u
epaghuxu.

INokazarenbHast GyHKIMS (SKCTIOHEHTA), €€ CBOKWCTBA U Ipaduk.

Jlorapudmuueckas GyHKIUs, ee CBOHCTBA U Ipaduk.

[IpeoOpazoBanusi rpauKoB: TMapajUICNIBHBIA  MEPEeHOC, CHMMETpPHUS
OTHOCUTEJIFHO OCel KOOpAMHAT ¢ CHUMMETpPUS OTHOCHUTEJIbHO Hadvala
KOOPJIMHAT, CAMMETPHUSI OTHOCUTEIILHO MPSIMOU Y = X, pacmsidicerHue u cocamue
80016 OCell KOOpPOUHam.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

ITonsitue o mnpenene mnocienoBarenbHocTH. CylecTBOBaHUE TIpefelia
MOHOTOHHON OIpaHMYEHHOW IOCJeNoBaTeNbHOCTU. JlJInHA OKpPY)XHOCTH U
IUTOIIA(b Kpyra Kak IpeJeNbl mocieaoBaTebHocTeld. beckoneuHno yObIBaromas
reoMeTpuyeckas Tmporpeccuss © ee cymMMa. Teopemwvi O npedenax
nocnedosamenvrocmeil. Ilepexod k npedenam 6 HepasdeHCmMeax.

[Tonsitwe o HenpepbIBHOCTH  QyHKUUU. OcHosHble meopembl O
HeNnpepul8HbIX PYHKYUSX.

Ilonamue o npedene ¢ynkyuu 6 mouxe. Ilosedenue @yuxkyuili Ha
beckoneunocmu. Acumnmomeol.

ITonsitue o mnpousBomHON GYHKIUM, (PU3HUECKUA U TEOMETPUUYECKUIN
CMBICT TIPOM3BOJIHOH. YpaBHEHHE KacaTelbHOH K Tpapuky (OYHKIHUH.
[IpousBogHBIE CYMMBI, pa3HOCTH, MPOM3BEAEHUs W YacTHOTro. [Ipow3BoaHbBIE
OCHOBHBIX JJIEMEHTApPHBIX GYHKUUHA. [IpouzsodHvie cnodcHoi u obpamuot
@yuxyuii. Bropas npousBogHas. [IpuMeHeHHe NMPOU3BOIHONW K HCCIIEI0OBAHUIO
byukmuii u  mocTpoeHuro rpadukoB. Fcmonb3oBaHue NPOU3BOJHBIX HPH



pellleHHd  ypaBHEHHMM W  HEpaBEHCTB, TEKCTOBBIX, (UIMYECKUX U
reOMEeTPUIECKUX 3a/1a4, HAX0XKICHUU HAauOOIBIINX U HAMMEHBIIUX 3HAUEHUI.

[Imomans kpuBoJuMHEWHOW Tpanenuu. IloHsTue 00 omnpenesreHHOM
unterpasie. IlepBooOpaszHasi. IlepBooOpaszHbie dieMeHTapHBIX  (YHKIUH.
[IpaBwia BeMUCIeHHS epBooOpa3Hbix. Popmyna HetoroHa-JleitbuwmIA.

[IpumMepbl MCTONB30BAHUS MPOU3BOJHON JJIsi HAXOXICHUSI HAWIYyYIIero
pelieHuss B TPUKIAJHBIX 3afadax. HaxoxaeHwe CKOpOCTH i Ipolecca,
3alanHoro Qgopmysoi win rpapukom. [lpumepsl npuMeHeHHs MHTErpajia B
¢usnke u reometpun. Bropas mpou3BoHas U ee pU3NUECKHU CMBICI.

YPABHEHUS 1 HEPABEHCTBA

Pemienne  panMoHaNBbHBIX, IIOKa3aTeJIbHBIX, JIOTAPUPMHUUYECKUX |
TPUTOHOMETPUUYECKUX YpaBHEHHM M HepaBeHCTB. PeleHue upparmoHaIbHBIX
ypaBHEHUH U HepageHcms.

OcHOBHBIE IIpHEMBl pELIEHUs CHUCTEM YpPaBHEHHWi: IOJCTAHOBKA,
anrebpanueckoe CJIOXEHHE, BBEJCHHE HOBBIX INE€PEeMEHHBIX. PaBHOCHIJIBHOCTH
YpaBHEHMM, HEpaBeHCTB, cucCTeM. PelleHwe cucreM ypaBHEHUH C OBYyMs
HEW3BECTHBIMU (TpocTeiimue THIbI). PerieHne cucreM HepaBeHCTB C OJHOMN
IIEPEMEHHOM.

I[OKaSaTeJ'[BCTBa HEPaBCHCTB. HepaBeHCTBO 0 Cp€aHEM apI/I(i)MeTI/I‘—IeCKOM 151
CPE€AHEM I'€OMETPHUICCKOM ABYX HHCCII.

Hcrnonp3oBanue CBOWCTB U rpaukoB (pyHKIUN NPU pelIeHUH ypaBHEHUU
U HepaBeHCTB. MeTo/1 nHTepBasioB. M300paXkeHne Ha KOOPAMHATHOMN MIIOCKOCTH
MHOXXECTBA pELIEHUH YpaBHEHHN M HEPaBEHCTB C JBYMsI IEPEMEHHBIMU U UX
CUCTEM.

[IpumeHeHne MaTeMaTHUYECKUX METOJIOB IS PELIEHUs COIepKaTeIbHBIX
3a/1a4 U3 pa3InYHbIX obacTel HaykKu U MpakTUk. MIHTepmperamus pe3ypraTa,
yUYeT peaJIbHbIX OIpPaHUYEHUN.

QJIEMEHTBI KOMBUHATOPUKHU, CTATUCTUKNA U TEOPUU
BEPOSITHOCTEM

TabnmuyHoe wu rpaduyeckoe TpejAcTaBIeHHe JaHHBIX. Hucnosvle
Xapakmepucmuku psioo8 OaHHbBIX.

[ToodyepenHpIi W OJHOBPEMEHHBIM BBIOOP HECKOJIBKUX JJIIEMEHTOB U3
KOHEYHOro MHOXecTBa. DopMysbl UKCia TEepecTaHOBOK, COYETaHU,
pasmereHuii. Pemenne komOuHatopHbix 3anady. @opmyna 6unoma HbioToHa.
CaoticTBa OMHOMHABHBIX K03 dunrenToB. Tpeyronsuuk lackans.

OJjeMeHTapHble U CIOXHBIE COOBITHsS. PaccMoTpeHuwe ciayvyaeB W
BEPOSATHOCTH CYMMBI HECOBMECTHBIX coOBITHH, BEPOSATHOCTD
IIPOTUBOIIOJIOXKHOTO  COObITHSL.  [loHamue o He3asucumocmu  cobvimuil.
Beposamnocme u cmamucmuyeckas 4acmoma HAcmynieHus coobimusl.



I'EOMETPUSA
I'eomeTpusi Ha MJIOCKOCTH

CBOMCTBO OHCCEKTPHUCHI YIria TpeyrojibHHUKA. PelleHue TpeyroJabHUKOB.
Breruncienue OuccekTpuc, MeJWaH, BBICOT, pPaJANyCOB BIIMCAHHOW U
OTMCAaHHOW OKpYXHOCTe. DOopMysbl IUIOMAAN TpeyrojbHHUKA: (opMysia
I'epoHa, BbIpakeHHe IIOLIANU TPEYyrOJIBHUKA 4Yepe3 pajuyC BIIMCAHHOU M
OIKUCAHHOM OKPY>XHOCTE.

Brrurciienue yrioB ¢ BEpIIMHOW BHYTPU M BHE Kpyra, yriia Mexay XOpaon u
KacaTeJIbHOM.

Teopema o mpousBelleHUH OTPE3KOB XOpA. Teopema o KacaTelbHOH U
cekymeid. Teopema o0 CcymMme KBaJpaToB CTOPOH U JUaroHaiei
napajuiesiorpamma

BrnicanHple W ONMCaHHBIE MHOI'OYTI'OJIbHUKH. CpolicTBa u IIPU3HAKA
BITMCaAHHBIX W OIMUCAaHHBIX YETBIPEXYT'OJIbHUKOB.

FeOMeTpI/I‘{eCKI/Ie MeECTa TOYCK.

Pemenne 3amad ¢ IIOMOIIBIO r€OMETPUIECCKHUX Hp606p330BaHI/II71 151
reOMETPUICCKUX MECT.

Teopema Yesvr u meopema Menenas.
Dnnunc, cunepbona, napabona Kak 2eomempuyecKue mecma mouyex.
Hepaspewumocmyo knaccuueckux 3adau Ha nocmpoenue.

IIpsiMbie B MI0CKOCTH B pocTpancTBe. OCHOBHBIE MOHSATUSI CTEPEOMETPUU
(Touka, mpsMasi, INOCKOCTb, IPOCTPAHCTBO). [loHamue 06 akxcuomamuyeckom
cnocobe nocmpoenus 2eomempuiu.

Ilepecekaromuecsi, napajuleJbHble W CKPEIIMBAIOLIUECS TMpsSMbIe. YTOJ
MEXJIy TIpSIMBIMH B TMpocTpaHcTBe. [lepneHIuKyIIpHOCTh IMPSIMBIX.
[TapamieTbHOCTh U NEPIeHIUKYISIPHOCTD MPSIMOM U TUNIOCKOCTH, IPU3HAKUA U
cBolicTBa. Teopema o Tpex nepneHauKysipax. [lepnenaukynsp u HaKJIOHHAS
K TUIOCKOCTHU. YTOJI MEXIY MPSIMOU U TNIOCKOCTHIO.

[TapannenbHOCTh MIOCKOCTEH, MEePIEeHANKYISPHOCTh IUIOCKOCTEN, MPU3HAKH
Y CBOMcCTBA. JIByrpaHHBINA yroJl, IMHENHBIN yIroJl IBYTPAHHOIO yIJia.

PaccTosiHust OT TOYKHU JO0 IIIIOCKOCTH. Paccrostaue ot HpHMOﬁ J0 IINIOCKOCTH.
Paccrosinue MEXAYy TMapajulCJIbHbBIMU ITINIOCKOCTAMMU. Paccrosinue MEXIY
CKpC€IIMBAIOIIUMHUCH ITPSIMbIMHU.

[TapamiensHoe  mpoektupoBaHue.  OpTOroHajqbHOE  MPOEKTUPOBAHMUE.
ITnowaoe opmozonanvHou npoekyuu mHo2oyeonvHuka. H3obpaxenue
IIPOCTPAaHCTBEHHBIX (hUryp. [{enmpanvroe npoexmuposarue.

Muororpanuuku. Bepmmnel, peOpa, rpaHu MHOrorpaHHuka. Pazeepmia.
Mmnozoepannvie yenol. Buinyknvie mnozoepannuku. Teopema Diinepa.

[Ipu3ma, ee ocHoBaHUs, OOKOBbIe peOpa, BbICOTA, OOKOBasi NMOBEPXHOCTb.



IIpsimast u HakyoHHas npusMa. [IpaBuibHas npusma. [apamienenunen. Kyo6.

[Tupamumna, ee ocHOBaHUe, OOKOBBIE peOpa, BBICOTA, OOKOBAsl MOBEPXHOCTb.
Tpeyrosbaas nupamuja. [IpaBunbHast nupamuga. YcedeHHas MUpamMu/ia.

CummeTpuu B KyOe, B MapaJlieNieuIe e, 8 npusme u nupamuoe.

llonamue o cummempuu 6 npocmpancmee (YeHMpanrbHas, O0cesas,
3epKanvHas).

CeueHnnst MHOTOIpaHHUKOB. [locTpoeHue ceueHui.

[IpencraBieHne o0 MpaBHWIIBHBIX MHOTOrpaHHUKaxX (TeTpa’np, KyO, OKTasJp,
JOJIEKa’Ip U UKOCAdP).

Tena u moBepxHocTH BpameHusi. [{unuHap U KoHyc. YceueHHBIH KOHYC.
OcHoBaHue, BbBICOTa, OOKOBas IOBEPXHOCTb, OOpasyromas, pa3BepTKa.
Ocesgvle ceuenus u cevenus NapaniesibHvie OCHOBAHUIO.

[Ilap u cdepa, ux cedeHus. Imunc, 2unepbora, napabona Kax ceyeHus
konyca. KacatenbHas mmockocth K chepe. Cgepa, enucannas 6
MHO202PAaHHUK, chepa, ONUCAHHASA OKONIO MHO202PAHHUKA.

L[wzquputteCKue U KOHU4YeCcKue noeepxXHocmu.

O0beMbI TeJ M IUIOIIAAM HX MOBepxHocTel. [lonamue 06 obveme mena.
Omuowenue 0b6vemos nooobHvIx meil.

®opmynbel oobeMa Kyba, Mapajuiesienunesia, MpUu3Mbl, MIIMHAPA. DopMyIIbI
o0beMa mupamMubl U KoHyca. @OopMyJIbl IUTOIIAH TTOBEPXHOCTEH IMIHH/PA
U Konyca. @opmMyJiel 06beMa 1apa u Iiom@aan cepol.

Koopaunarsl m BekTOpbl. JleKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE.
PopMmyna pacCTOSHMS MEXAy JABYMsl TOYKaMH. YpaBHEHHs cdepsl u
nnockocmu. Popmyna paccmoanus om mouku 00 NIOCKOCHIU.

Bektopsl. Monyns Bektopa. PaBeHcTBO BekTOpoB. CrojkeHHME BEKTOPOB M
YMHO)X€HUE BEKTOpa Ha 4YHUCIO. YTrojd Mexnay BekTopamu. KoopauHaTbl
BekTopa. CkanmspHoe mpousBefeHUE BeKTOpoB. KoyuinHeapHble BEKTOPHI.
Paznoxenne BekTopa Mo IBYM HEKOJUIMHEApHBIM BekTopaM. KoMmruianapHbie
BEKTOPHI. PazyioxkeHne no TpeM HeKOMILIAaHAPHBIM BEKTOPaM.



