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INOSICHUTEJIbHAS 3AITUCKA
[IEJIN USYYEHWS YYEBHOI'O [IPEJIMETA «MATEMATHUKA »
[TpuopurteTHbME HenAMH 00ydeHns MaTemartHke B 10 — 11 kiaccax Ha yriryGIEHHOM ypoBHE
IIPOJIOJIKAIOT OCTABATECS:
- (hopMHpOBaHHUE IEHTPATBHBIX MATEMATHYESCKHX MOHATHH (YHCIIO, BEIMYHHA, T€OMETPHYECKAs
turypa, nepeMeHHas, BEPOATHOCTb, (YHKIHs, MTPOM3BOAHAS, HHTErpai), 0OeCHeYMBaIONINX
IIPEEMCTBEHHOCTD ¥ NEPCIIEKTHBHOCTE MaTEMaTHUECKOro 00pa3oBaHus 00yqaloNIXCs,
- TOJBEIEHHE YydYalluXcsd Ha JOCTYIHOM Ui HHX YpPOBHE K OCO3HAHHIO B3aMMOCBSI3H
MaTeMaTHKH H OKDYXAIOIIEr0 MHpa, MOHMMAHHIO MATEMaTHKHM Kak 4acTH oOmel KyIbTypsl
Yel0BEeYeCTBa;
- PpasBUTHE HHTEIUICKTYaIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH YydYaImuxcs, MO3HABATEIHLHOM
aKTHBHOCTH, HCCIENOBATENbCKHX YMEHHMH, KPHTHYHOCTH MBIIUICHHS, HHTEpeca K H3ydYEHHIO
MaTeMaTUKH;
- (opmupopanue (GYHKIMOHAILHOM MaTeMaTHYECKOW TIPAMOTHOCTH: YMEHHs PpACIIO3HABAaTh
MareMaTH4YeCKHE acleKThl B pEalbHBIX JKA3HEHHBIX CHTYAlHSX W IPH H3YUEHHH IPYTUX
y4eOHBIX NPEIMETOB, TMPOABICHHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, HOpMYIHpOBaTh UX Ha
A3BIKE MaTeMAaTHKH H CO3/aBaTh MaTeMaTHYeCKHEe MOJCTH, IPHMEHATh OCBOEHHBIHA
MaTeMaTHYeCKHi  ammapar  JUId  pEIIeHHs  NpaKTHKO-OPHEHTHUPOBAaHHBIX  3a1ad,
HHTEPIIPETUPOBATE ¥ OLEHUBATH ITOJIyYeHHBIE Pe3yJIbTATEL
OcHoBHBIE THHUH cOJepkaHHuA Kypca MareMaTuky B 10 — 11 kiaccax yriryOiaéHHOTO YpOBHS:
«Yucna u  BEMHCIHEHHA», «Aurebpa» («Anrebpandeckue BBIPAKCHUSA», «YPaBHEHUS W
HepaBeHcTBa »), «Hauwama maremaTtnyeckoro amammsa», «l'eomerpus» («['eomerprmueckue
¢urypel m uX cBolicTBay, «V3MepeHHE TEOMETPHYCCKHX BelM4MHY»), «BeposTHocts
CTaTHCTHKay». JlaHHBIE IMHHHM pa3BHUBAIOTCA ITAPAUICNBHO, KaXgas B COOTBETCTBHH C
COOCTBEHHOM JIOTHKOM, OJHAKO HE HE3aBHCHMO OJHA OT JPYrod, a B TECHOM KOHTAKTE M
B3aumoJieiicTBur. Kpome sToro, ux oOBEHHMHSET JIOrMYecKas COCTaBJIAIOMAs, TPATHIIMOHHO
NpHCYIas MaTeMaTHKEe M MPOHM3bIBAIOINAs BCe MaTeMaTHYeCKHe KYpPChl M COHEpIKaTelIbHEIE
maaud. Cdopmynuposannoe B DelepanbHOM TrOCYIAPCTBEHHOM 00pa3oBaTeNbHOM CTaHAApTe
cpennero obmero obpasopanus TpeGOBaHWE «YMEHHE ONEPUPOBATH MOHATHSIMHE: OIIpeeIeHHE,
aKCHoMa, Teopema, CIEJICTBHE, CBOHCTBO, TIPH3HAK, HOKA3aTeIbCTBO, PABHOCHIILHEIE
dopmymupoBku; ymeHue (opmynupoBaTh OOpaTHOE W NPOTHBOMOJIOXKHOE YTBEPXKICHHE,
NPHBOAWTL NPUMEPEl H KOHTPIPHMEPHI, HCIOIB30BaTh METOJ MAaTeMaTH4YeCKOM HHIYKLHH;
IIPOBOJIMTE JIOKA3aTeNIbHbIE PACCYXJIEHWs IIpH peIIeHWH 3a[ad, OIEHHUBATh JIOTHYECKYIO
IPaBUILHOCTE PACCYXKIEHUH» OTHOCHTCS KO BCEM KypcaMm, a (OpMHPOBaHHE JIOTHYECKHX
YMEHHH paclpeesseTcs 10 BCeM rojiaM o6yueHus Ha ypoBHE cpeaHero odmero 00pa3oBaHusl.
MECTO YYEBHOI'O ITPEIIMETA «MATEMATHUKA» B YYEBHOM IIJIAHE
B cootserctuu ¢ ®enepaibHBIM TOCYAapCTBEHHBIM 00pa3oBaTeNIbHBIM CTAHAAPTOM CPEIHETO
obmero o0pa3oBaHHs MaTeMaTHKa sBIAETCS 00s3aTENbHBIM IPEAMETOM Ha JaHHOM YDPOBHE
obpasosanust. Hacrosme# IIpumepHo#i paGoueit mporpamMmoif mpemycMaTpHBAeTCA M3ydeHHE
y4ebHoro mpenmera «MatemaTnka» B paMKax TpEX yd4eOHBIX KypcoB: «Aurebpa W Hadana
MaTeMaTH4eckoro ananmsay, «l'eomerpusiy, «BeposTHOCTs M cTaTHCTHKa». DOpMHpOBaHHE
JIOTHYECKUX YMEHHUH OCYILECTBIIAETCA Ha MPOTKEHUH BCeX JieT o0ydeHus B CTapluedl mKkoie, a
3JIEMEHTEI JIOTHKH BKIIIOYAIOTCA B COEP)KaHHE BCEX Ha3BaHHBIX BBIILE KYPCOB.
B y4ebHom nnane Ha m3ydeHue matematuku B 10 — 11 kmaccax Ha yriay6néHHOM ypOBHE
OTBOJMTCH 8 y4eOHBIX YacOB B HEJENIO B TEUEHHE KaX/I0T0 Tojia 00ydenus, Bcero 560 yueOHBIX
YacoB.

IIPUMEPHAS PABOYAS IPOTPAMMA YYEBHOI'O KYPCA «AJITEGPA U

HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

LIEJIM U3YUEHWA YYEBHOI'O KYPCA
Kypc «Anrebpa u Hagala MaTeMaTHYECKOTrO aHAIM3ay SBISIETCS OJHUM U3 HauboJlee 3HAYMMBIX
B IMporpaMme CTapuiedl IOKOJBL, IIOCKOIBKY, C OXHOW CTOPOHBL, OH OOECHEeYMBaeT
MHCTPYMEHTAIBHYIO 6a3y Ul M3ydeHHs BCEX ECTECTBEHHOHAYYHBIX KypCOB, a C APYroH
CTOpOHEI, (OPMHpYEeT JIOrHYeckoe H abCTpPaKTHOE MbIIUIEHHE Y4Yal[uXcs HA YPOBHE,
He06XOIMMOM /I OCBOEHMS HH(POPMATHKH, 0OIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH M IPYTHX
JUCUMIUIMH. B pamkax HaHHOro Kypca ydamuecs OBJAJEBAalOT YHHBEPCAIHHEIM S3BIKOM
COBPEMEHHON HayKH, KOTOpas GopMyJIHpyeT CBOM JOCTHIKECHHA B MaTeMaTH4eckoi hopme.



Kypc anre6ps! u Hagal MaTeMaTHYECKOTO aHAIH3a 3aKIIa/(bIBAET OCHOBY I YCIEIIHOTO

OBJIJICHHS 3aKOHaM¥ (DM3WMKH, XHMHH, GHOJIOTHH, IOHHMAHHA OCHOBHBIX TEH/ICHIIMH Pa3BHTHS
9KOHOMHUKM ¥ OOILIECTBEHHON KU3HH, TI03BOJISIET OPUEHTHPOBATHCSA B COBPEMEHHBIX LE(DPOBEIX
U KOMITBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HCIIOIB30BaTh UX [JUIA AalbHEAmero odpa3oBauus u
B IIOBCEJHEBHOM XHM3HH. B ToXe BpeMs oBIajeHHe abCTPaKTHBIMH M JIOTHYECKH CTPOTHMH
KOHCTPYKIMSAMH aire6pel ¥ MaTeMaTH4YeCKOr'0 aHalW3a pasBHBACT yMEHHE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKA3bIBATh YTBEPXKIEHHA C IOMOIIBIO
HHOYKIHA M PacCyXIaTh JOEAYKTHBHO, HCIIOIB30BaTh O00O0OINEHHE M KOHKPETH3AIHIO,
abcTparupoBaHHe M aHANOrHIO, GOPMHpPYeT KpeaTHBHOE W KPHTHYECKOE MBIIUIeHHe. B xome
H3y9ICHU Kypca «Auredpa W Hadaga MaTeMaTHYECKOrO aHAIH3a» YYallHecs II0IydYaloT HOBEIH
OMBIT PEIIeHHA NPUKIAIHBIX 3a/[a4, CAMOCTOSATEIILHOTO IOCTPOCHHS MAaTEMAaTHUECKAX MOZEeH
PeabHBIX CHTYalMi, HHTEpIpEeTalMy IONYYEHHBIX DEIIeHHH, 3HAKOMATCS C IpUMEpaMu
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MpPHPOJE, HAyKe H HCKYCCTBE, C BBLIAIOIIMMHECS
MaTeMaTHYECKAMH OTKPBITHAMH H UX aBTOPaMH.
Kypc obnanaer 3HAUMTENBHBIM BOCIMTATENBHEIM IIOTEHIHAIOM, KOTODPBIA pealu3yeTcsl Kak
yepes y4eOHbIH MaTepHa, cnocobCTBYIOMME HOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHHS, TAK U
yepes crenuuKy yueOHOH AeATeNBHOCTH, Tpefyromeil NpoLODKHTENHHON KOHIIEHTPAIMH
BHUMAaHHUSA, CaMOCTOSATEILHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a IIOJY4CHHBIA pe3yNIbTaT.
B ocnoBe ™meromumku o6ydeHus anrebpe W HavaaM MareMaTHYECKOrO AaHAIN3a JIEXKHUT
JIeSTeTbHOCTHRIN TIPHHITAIT 00 yYeHHs.

B crpykrype xypca «Anrebpa ¥ Hadana MaTeMaTHYECKOTO aHAIH3a» MOXKHO BBIIEIHUTH

CHE/YIOIIHE COAEPKATENbHO-METOAMYECKHE TUHUE: «Uucna W BEMHUCTEHHA», «DYHKIHH H
rpadukuy, «YpaBHEHHS U HepaBeHCTBa», «Hauana maTemarnyeckoro ananusay, «MHOXECTBa U
noruka». Bce OCHOBHBIE COAEPKATETHHO-METOIMYECKHE JIHHAHM H3YYalOTCs Ha MPOTSHKEHUH
IBYX JIET 00Y4EeHHs, y yUaluxcs OCIeN0BaTeIbHO (GOPMHUPYETCS B COBEPIIEHCTBYETCS YMEHUE
CTPOUTH MAaTEMaTHYECKyIO0 MOJIEIb PEaNbHON CUTYAIlMH, IIPUMEHSTh 3HAHMUS, [IOJIyIECHHEIE TIPH
M3YYCHHH Kypca, JUIs PEIIeHUs CaMOCTOATENBHO C(hOPMYITHPOBAHHONW MaTeMaTHYIEeCKOi 3a/1a9H,
a 3aTeM MHTEpIIPEeTHPOBaTh CBOil OTBET.
ConepixarensHo-MeTonMYeCKas JTHHHSA «UHCIa M BBYMCICHHS» 3aBepinaeT (OPMHPOBAHHE
HABBIKOB HCITOJIb30BaHMSl ICHCTBUTENIBHBIX YHCEN, KOTOPOE OBUIO HAYATO B OCHOBHOM IIKOJE. B
crapiuei mkone ocoboe BHMMaHME ynenseTcs (OPMHPOBAHMIO HABBIKOB DallHOHATHHBIX
BBIYHCIICHUH, BKIIOYAOIMX B Ce0s MCIONB30BAaHUE PA3TMYHBIX (OPM 3alHCH YMCiIa, YMEHHE
AeNnaTh NPUKHUKY, BBIOJHATE PUOIMKEHHBIE BEIYUCIIEHHS, OLEHHBATE YACIIOBBIE BBIPAKEHHMS,
paboTaTh ¢ MaTeMaTHYeCKIMH KOHCTaHTaMH. 3HAKOMBIE yJallMMCs MHOKECTBA HATYpPaTbHBIX,
[ENBIX, PAlHOHANBHBIX W JIEHCTBHTEIBHBIX YUCEN AOTOJHSIIOTCS MHOXXECTBOM KOMILIEKCHBIX
qrcell. B KaX/OM M3 3THX MHOXECTB PacCMaTPHUBAIOTCS CBOMCTBEHHBIE €My CIeNM(pUUecKHe
3a7la4y ¥ OlepalyHu: IeJCHUE HALENOo, ONEPUPOBAHHE OCTATKAMH Ha MHOXECTBE IENIBIX YHCEI;
0cobble CBOWCTBA PalMOHANBHBIX M MPPANMOHAIBHBIX YUCEN; apu()METHYECKHE ONEepaIluy, a
TaKKe W3BJICYCHHE KOPHA HATYpaldbHOM CTENIEHM Ha MHOXXECTBE KOMILIEKCHBIX YHCEl.
Bnarozapss mocneioBaTelbHOMY DPAaCUIMPEHHIO Kpyra MCIOJNB3YEMBIX YHCEN M 3HAKOMCTBY C
BO3MOXKHOCTSIMH MX IPHMEHEHUS UL PENICHHs Pa3IHYIHEIX 3a7a9 (POPMHPYETCH IPEICTaBIEHHE
O €[IMHCTBE MaTEMATHKH KaK HAYKH ¥ e€ POJIH B IIOCTPOSHHHM MOJieNiel peaTbHOTO MUpPa; IUPOKO
HCIIOJIBb3YIOTCS 0000IIeH e U KOHKPETH3AIIHS.

Jluaus «YpaBHEHHS M HEPAaBEHCTBA) PEAM3yeTCs Ha TPOTSIKEHMH BCEro OOYYEeHHS B
cTapIieif IIKOJe, TOCKOJBKY B KaxJoM paszene [IporpamMMsl [pexyCMOTPEHO peIIeHHe
COOTBETCTBYIOIIMX 3ada4. B pesynbTaTe ydaimuecs OBIALEBAIOT pAasIMYHBIMH METOHAMMU
PeIICHHS  palMOHAIBHBIX, HMPPANMOHANBHBIX, IIOKA3aTENbHBIX, JIOTADUPMHYECKAX U
TPHUIOHOMETPUYCCKHX YPAaBHCHHH, HEPABEHCTB M CHCTEM, a TaKkXkKe 3ajJad, CONepIKalmux
napaMeTpel. [loiydeHHbIe yMeHHA MHPOKO MCIIONB3YIOTCS IPH HCCIEMOBAHMM (DYHKIHH C
MOMOINBIO TIPOM3BOJHOM, IPH PpEIIEHWH MPHUKJIAJHBIX 3a7a9 W 3a1ad Ha HaxXOKICHHE
HauGOJIBIINX ¥ HAMMEHBIIUX 3HaueHn# QyHKkuuu. JlaHHAS colepkaTeNbHAs JIMHUS BKIIOYAET B
cebs Take (HOpPMHUPOBAHWE yMEHHH BBIIONHATH PAacuéTsl MO (OpMyJaMm, Mpeobpa3oBaHHS
PalMOHANBLHBIX, HPPAHOHAIBHBIX M TPHTOHOMETPHYECKHX BBIPAKCHHUIA, a TaKKe BBIpAKCHHMIL,
COmepKalMX CTeNeHH W sorapumel. Braromaps wu3ydeHmio anreGpamdeckoro MarepHaia
IPOMCXOMUT NallbHEeHInee pa3BUTHE ANTOPHTMHUYECKOTO U aGCTPAKTHOTO MBIIUICHHS YJAITHXCS,
(GopMHpYIOTCSL HABBIKM ACAYKTHBHEIX PacCyXACHHH, paGoThl C CHMBOJBHBIMH (hOPMaMH,



TPEICTABICHAS 3aKOHOMEPHOCTEH ¥ 3aBUCHMOCTEH B BHJIC PABEHCTB M HEpaBEHCTB. Anrebpa
npeanaraet 3G deKTUBHBIE HHCTPYMEHTH! JIUIS PEIIeHUs] IPAKTUIECKUX H €CTECTBEeHHOHAYYHBIX
3a/1a4, HarJBIAHO AEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HAYKH.

ConepxarensHo-MeToiudecKas MUHUSA «DyHKIHM ¥ rpaduKu» TECHO NEepeIuIeTacTes ¢
JPYTHMH JIHHUSMH Kypca, TIOCKONBKY B KaKOM-TO CMBICIE 3alaéT IOCIeN0BaTeIbHOCTD
W3ydeHHs MaTepHana. VI3ydeHHWe CTENEHHOH, IIOKa3aTeNbHOM, JorapuMHUYEcKOdf H
TPUTOHOMETPUYECKHX (YHKIMH, WX CBOMCTB M TpadMKOB, HCIONB30BaHHE (YHKIHMH Ui
pelIeHHus 3ajad M3 JPYTHX Y4eOHBIX NpPEIMETOB H PEalbHOM JKH3HH TECHO CBS3aHO KaK C
MaTeMaTH49eCKUM aHAJIM30M, TaK U C pelIeHHueM ypaBHEHHWH u HepaBeHCTB. [Ipu aToM Gonbimoe
BHHMaHHE yJensercs (OpMUPOBAHMIO YMEHHs BEIpaXaTh (GOpMylaMH 3aBUCHMOCTH MEXKIY
pasTUYHBIME BEJIMYMHAMM, HCCIEJOBAaTh TIOTy4YeHHbIE (QYHKIMH, CTPOMTh HUX TIpaduku.
Marepuan 5TOH COIEpXKATENbHOM JIMHMM HaleleH Ha pasBUTHE YMEHMH H HaBBIKOB,
MO3BOJISIIOIIMX ~ BRIp@XATh 3aBUCHMOCTH MEXJy BeJIMYMHAMH B pas3iudHoi  ¢opme:
aHAIMTUYECKOH, rpadudeckod u cioBecHOH. Ero wm3yueHwe cmocoOCTByeT pa3BHTHIO
QITOPUTMHAYECKOT0  MBINUICHHS, CHOCOOHOCTH K  000OmEeHHIo W KOHKpEeTH3allHH,
HCIIOJIb30BAHUIO AHAIOTHH.

ConepxarensHast TuHMs «Hauama MaTeMaTHYeCKOro aHalIKM3a» MO3BOJISET CYIIECTBEHHO
pPacCUIMPHTE KPYT Kak MaTeMaTHYECKHX, TaK M MPUKJIaIHBIX 3a/lad, JOCTYIHBIX IIKOJBHUKAM, TaK
KaK y HHX TIOSBISETCS BO3MOXXHOCTH CTPOHTH I'paUKH CIOXKHBIX (QYHKIHMH, ONMpenensaTh UX
HauOOJIBIIHE ¥ HAMMEHBINHE 3HAUYEHHS, BEIMHUCIATE IUIOMand GUryp U 0OBEMBI TN, HAXOIUThH
CKOpOCTH M YCKOpeHHs IpoueccoB. JlaHHad copaepikaTelbHas JHHHS OTKPBIBAET HOBBIC
BO3MOJKHOCTH IIOCTPOCHHMs MaTeMaTHYeCKUX MOJeNed pealbHbIX CHTyallMH, I03BOJSIET
HAXOMWTh HaAWIydlllee pEIIeHHE B NPHKIAAHBIX, B TOM YHCJIE COLHAIBHO-DKOHOMHYECKHX,
3aJavax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHYecKOTo aHajiu3a CIOCOOCTBYeT pa3BUTHIO
abCcTpakTHOrO, (JOPMATBHO-JIOTHYECKOTO ¥ KPEaTHBHOTO MBIIUIEHHS, (JOpPMHPOBAHHIO YMEHHH
pacro3HaBaTh HpOSBIECHHS 3aKOHOB MAaTEMAaTHKH B HAayKe, TEXHHKE M HCKYCCTBE. YHalHecs
Y3HAIOT O BBLIAIOIUXCS pe3yibTaTax, MOydeHHBIX B X0/€ Pa3sBHTHS MaTeMaTHKH Kak HayKH, H
06 ux apTopax.

ConepxatensHo-MeTonu4ecKas JHHHS «MHOXeECTBa M JIOTHKa» BKIIOYaeT B cels
3NIEMEHTHl TEOPHH MHOXKECTB H MaTeMaTH4YecKod Jorukd. TeopeTHKOo-MHOKECTBEHHBIC
TIpeJCTaBIeHHs NPOHU3BIBAIOT BeCh KYpC INKOJIBHOM MaTeMaTUKU M Mpeiararor Hauboree
YHHUBEPCAIBHBIN S3BIK, OOBENUHSIONMN BCe pa3zelsl MAaTeMaTHKH M e€ IPHIIOKEHUH, OHH
CBA3BIBAIOT pa3Hble MaTeMaTHYeCKHe QUCLMIUIHHEI ¥ UX MPUJIOKEHUS B efuHOe 1ennoe. [Toatomy
B&KHO JIaTh BO3MOXKHOCTh IOKOJIBHHKY IIOHMMAaTh TEOPETHKO-MHOXECTBEHHBIH  SA3BIK
COBPEMEHHOH MaTeMaTHKH M HCIIONB30BaTh €ro s BBIPAXKEHHS CBOMX MbIciel. Jpyram
BaYXHBIM IIPH3HAKOM MaTEMaTHKH KaK HayKH CIIe[yeT NPHU3HATH CBOMCTBEHHYIO €H CTpOrocrts
ofocHOBaHMI M cleJOBaHME OIpPENEHEHHBIM IIpaBHJaM IIOCTPOSHUS JOKA3aTeIbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MAaTEMAaTMYECKOH JIOTHKM CHOCOOCTBYET Pa3BHTHIO JIOIMYECKOTIO
MBIIUIEHAS YyYalOUuXcs, ITO3BOJISET MM CTPOHUTH CBOM PACCYKACHHSA. Ha OCHOBE JIOTHYECKHX
npaBui, GOPMHUPYET HABBIKH KPUTUYECKOTO MBIIICHHS.

B xypce «Anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHA/IM3a» IPHUCYTCTBYIOT OCHOBEI
MaTeMaTH9YEeCKOr0 MOJEIMPOBAaHHs, KOTOpBIE TpPH3BaHBI CIOCOOCTBOBATH (POPMUPOBAHHUIO
HAaBBIKOB IMOCTPOEHUS MOJENel pealbHbIX CHTyalluH, HCCIENOBAHMA 3TUX MOJIENeH ¢ IOMOIIBI0
anmnapaTa anredpel ¥ MaTeMaTWYeCKOrO aHali3a, HHTEPIPETAlHH IOJYYCHHBIX Pe3yJIbTATOB.
Takue 3ananus BIJIETEHBI B KXK/BIH U3 pa3jenoB ITporpaMmel, MOCKOJIBKY BECh MaTepHal Kypca
IIMPOKO HMCIONB3yeTCsAd Ul pEIICHHMs TMpPUKIafHBIX 3afad. [IpH pelieHHH peajbHbIX
IIPaKTHYECKUX  3a/ay  y4allHecs pasBUBAIOT HAOMIOAATENBHOCTh, YMEHHE HaXOIWUTh
3aKOHOMEPHOCTH, abCTParupoBaTeCs, UCIIOIb30BATh AaHAIOTHIO, 0600IMaTh H KOHKPETH3UPOBATh
npobnemy. JleATensHOCTE IO (OPMHUPOBAHHIO HABHIKOB pEIICHHS TPHKIAAHBIX 3a71ad
OpraHuMsyeTcsl B IPOIECCe M3yHEHHs BCEX TeM Kypca «Aurebpa W Hadaga MaTeMaTHYECKOro
a"agu3an,

COJEPXXAHHME YYEBHOI'O KYPCA
10 xaace
Yucna u evtuucnenus
Panmonansubie umcna. OOBIKHOBEHHEBIE M JICCATHYHBIE APOOM, NPOLEHTHI, OECKOHEUYHEIE
nepuouyeckue npodu. Ilpumenerne npobed U MPOLCHTOB U PeIeHuUs TPUKIIAIHBIX 3a1ad U3



pasNMYHEIX OTpacieil 3HaHMH W peaJbHOM >Xu3HH. JleHcTBHTENbHBIC YHCIa. PanuoHalbHEE H
MppalMOHAIbHBIE Yica. ApudMeTHdecKie onepanyu ¢ JeHCTBHTENEHBIME YKciaMu. Motyb
NENCTBUTENIFHOTO YKCla U ero cBoicTBa. [IpHOmmKEHHEBIE BEIMUCIICHHS, TIPABIIIA OKPYIJICHHS,
IpPUKUJIKA M OLEHKAa pe3yibTara BbelYHCIEHHH. CTENeHp € MeNbIM IoKasareneM. bumOM
Herorona. Mcnons3oBanue moaxonsmei Gopmsl 3aicH AEHCTBUTEIBHBIX YHCEN UL PEIIeHHs
NpaKTHYEeCKHX 3aJay M IPeACTaBIeHHs [JaHHBIX. ApHQMETHUECKH KOpEHb HATYpaIbHOM
CTeNeHH H ero cBoicrBa. CTeneHb ¢ palMOHATBLHBIM IIOKa3aTeleM M €€ CBOMCTBA; CTENEHb C
nedcTBuTeNbHEIM ToKasateneMm. Jlorapupm uwmcna. Cpodctea sorapudma. JlecsaTuUHBIE H
HarypansHbie Jorapudmer. CHHYC, KOCHHYC, TAHTE€HC, KOTAHM€HC YHUCIIOBOTO apryMeHTa.
ApKCHHYC, apKKOCHHYC M apKTaHT'€HC YUCIIOBOIO apryMEHTa.

Ypaenenua u nepasencmea

ToxnecTra u ToXIeCTBEHHbIE ITpeobpa3oBanusi. Y paBHEHHE, KOPEHb YpaBHEHU. PaBHOCUIIBHEIE
YpaBHEHHUS H ypaBHeHHsA-clencTBUs. HepaBencTso, permenue HepaBeHCTBA. OCHOBHBIE METOJIBI
pelneHus IeNbIX U ApoOHO-palMOHAIBHEIX YPaBHEHHH W HepaBeHCTB. MHOro4/IeHB! OT OJHOH
nepeMeHHOM. JleleHne MHOTOWIEHa Ha MHOTOWIEH ¢ ocTtaTkoM. Teopema besy. MHoro4neHsl ¢
nensivu  koddouimentamu. Teopema Buera. [IpeoOpa3zoBanus YHCIOBBIX —BHIpAXKEHUH,
cofepKaluX CTeNeHH W KopHH. MppamwoHaneHble ypaBHeHHs. OCHOBHBIE METOJBI pEINeHUsS
WppaluOHATBHEIX ypaBHeHHH. [lokasarenbHele ypaBHeHus. OCHOBHBIE METOJBI PEINEHUS
ToKa3aTelbHBIX ypaBHeHHH. IIpeoOpa3oBanue BBIpaOXKEHHH, COAEpXKAIIUX JIOTapH(MBL
Jlorapudmuueckne ypaBHeHHs. OCHOBHBIE METOIBI PEIIEHHS JIOrapU(PMUYCCKUX YpaBHEHUH.
OcHOBHBlE  TpHrOHOMeTpudeckne  Qopmynsl.  [IpeoGpazoBaHue  TPHTOHOMETPHUYECKHUX
BEIpaKeHHH. PemleHwe TpPHUTOHOMETPHYECKHX YypaBHeHHH. Pemrenue cucreM JIUHEHHBIX
ypaBHeHuit. Marpuna cucTeMBl JWHEHHBIX YypaBHeHuil. Omnpenenurens MaTpHIBL, €ro
I€OMETPHYECKHH CMBICI W CBOWCTBA; BBIYHMCICHHE €r0 3HAYCHHUSA, IPUMEHEHHE OIIPEAEIHTEINA
JUIA PEINCHHS CHCTEMBl JIMHEHHBIX ypaBHEHHWH. PemmeHWe NpHKIagHBIX 3a/a4 C MOMOIIBIO
CHCTEMBI JIMHEWHBIX ypaBHeHHH. MccienoBaHue IMOCTPOSHHON MOIEIH C MOMOINBIO MaTpHIl U
onpenemurenel. IlocTpoeHne MaTeMaTHYeCKHX Mojeleldl pealbHOM CHTYalHH C IIOMOINBIO
ypaBHEHUH U HepaBeHCTB. [IpuMeHEHHE ypaBHEHUH M HEPABEHCTB K PEIICHUIO MAaTEMATUIECKAX
3a/a4 ¥ 3a/1a4 U3 pa3MIHEIX obnacTel HayKy U pealbHOH KU3HH.

DyHKuuu u zpaguxu

Oyukuus, crocoOs! 3ananus GyHknud. Blanmuo obparusie dynxuun. Kommosumus QyHKIMA.
I'paduk Gpynkuuu. DnemerTapHbIe IpeobpasoBanus rpadgukos Gynxnui. O6nacTs onpeaeaeHus
U MHOJKeCTBO 3HaueHHH pyHxnuu. Hymu Gysxuuun. ITpomMexyTKu 3HaKOIOCTOSHCTBA. UETHBIE ¥
HeuéTHele (QyHKOMHA. [lepuommdeckue QyHKUMU. [IpoMeXyTKM MOHOTOHHOCTH (YHKIIHH.
Maxkcumymsl ¥ MEHEMYMBl (QyHKinud. HauOonelnee m HauMeHblnee 3HaYeHHWs (QYyHKIUH Ha
npomexyTke. JIuHeWHas, KBagpaTuyHas © ApoOHO-THHEHHAas (QYHKIMH. OJeMEeHTapHoe
HCCIIeIOBaHUE M IocTpoeHue uX rpaduxo. CreneHHas (YHKOUS ¢ HATYPalIbHBIM H LEIBIM
nmokasareneM. Eé cBoiictBa U rpaduk. CroiicTBa U rpaduk KOpHS n-0# CTeNeHH Kak (QyHKIHH
o0OpaTHO¥ CTeNeHH ¢ HATypalbHBIM IIOKaszaTeneM. [loxa3aTenpHas ¥ JorapugmMugeckas
Gynxumu, uxX cBoiictBa M rpaduku. Mcmons3oBaHue rpadHKoB (GYHKIMH U1 pelneHHs
ypaBHeHui. TpuroHomerpudeckass OKpYXHOCTb, ONpENEIeHUEe TPUIOHOMETPUYECKUX (QYHKIUN
YHUCIIOBOTO apryMeHTa. OyHKIMOHANEHBIE 3aBUCHMOCTH B PeaNbHEBIX Ipolleccax U SIBICHHSX.
['paduku peaTbHBIX 3aBUCHMOCTEH,

Hauana mamemamuieckozo ananusa

[MocnenoBaTenbHOCTH, CIIOCOOBI 3alaHus IIOCIefOBaTeNbHOCTelf. MeTox MmaTeMaTHUecKoi
UHAYKIUU. MOHOTOHHBIE M OrpaHHYEHHBIE IOCIIEA0BATENBHOCTH. VICTOpHS BO3ZHHUKHOBEHHS
MaTeMaTH4ecKoro aHajuW3a Kak aHamu3a OecKOHeYHO ManblX. Apudmerndeckas U
reoMeTpuyeckas Iporpeccuu. beckoneuno yOwiBaiomas reoMerpudeckas nporpeccus. Cymma
OeckoHe4HO yOBIBatoIel reoMeTpudYecKod nporpeccuu. JIMHeHHBIH H SKCIIOHEHIUATBHBINA POCT.
Yucno e. opmyna CIoKHBIX MPOLEHTOB. MCOMb30BaHHE IPOrPECCHH IS PEIICHUA peallbHBIX
3aja4d MPHKIIAJHOTO XapakTepa. HempepelBHBIe GYHKIHM M WX CBOWCTBA. TOYKH pa3phIBa.
AcumnroTel TpadukoB ¢yHknui. CpoiicTBa (yHKIMI HENpephIBHBIX Ha OTpe3ke. Metoxn
WHTEPBAJIOB Ul pEINeHHS HepaBeHCTB. [IpuMeHeHHe CBOWCTB HENpPEpHIBHBIX (QYHKIHH Uit
pemrenus 3anad. [lepeas u Bropas npouspojausle ¢yaknun. OmnpeneneHue, reOMETpHYECKAN U
dbusmyecknit CMBICT TPOM3BOJNHON. YpaBHeHHe KacaTelbHOM K rpaduky GyHKIHH.



[TpomsBoanble 31eMeHTapHBIX (yHKIWi. [Ipou3BomHas CyMMBI, IPOU3BEINEHHS, YACTHOTO U
KOMITO3HLUH (DYHKIMHA.

Mnuoowcecmea u nozuxa

MHoxecTBO, OnepalyMy Haja MHOXKECTBaMH M HX CBoMcTBa. J[narpammer Ditnepa — BenHa.
IIpuMeHEHHE TEOPETHKO-MHOKECTBEHHOIO ammapara Ui ONHCAHHS PealbHBIX IMPOIECCOB M
ABJICHUH, IIPHM peIeHMH 3ajad M3 JpyruxX ydeOHbIX mnpemMeroB. OmpezneneHue, Teopema,
CBOMCTBO MaTeEMaTHYECKOr0 00BEKTa, CIENCTBUE, J0Ka3aTEIbCTBO, PABHOCUIIEHEIC YPaBHEHHUS.
11 xirace

Yucha u eviuucnenus

Harypanensie u nensie yucina. I[lpumenenne npusHakoB gemamocth uensix gucen, HOJl u HOK,
OCTaTKOB 110 MOJYJIIO, aJlropuT™Ma EBKIHAa 1 perenus 3a1a4 B HebiX quciax. KomriekcHbe
ugucna. Anrebpawdeckas ¥ TPUTOHOMETpHYeckas (OPMBI 3alllCH  KOMIUIEKCHOTO YHCIIA.
ApupMeTHYECKHE ONEPallHy ¢ KOMIUIEKCHBIMHU urcnaMu. M306paxenne KOMIUIEKCHBIX YHCEN Ha
KOOpAMHATHOH IockocTH. Popmyina Myaspa. Kopau n-0i#f creneHr M3 KOMIIIEKCHOTO YHCIIA.
[TpumeHeRe KOMIIIEKCHBIX YHCEIT I PeIIeHAS (PU3HUeCKHX H TeOMETPHYESCKUX 3a1ad.
Ypasnenusa u nepagencmea

CucreMa M COBOKYMHOCTH YpaBHEHHH H HEPaBEHCTB. PaBHOCHJIBHBIE CHCTEMBI W CHCTEMBI-
crnencTBud. PaBHocunsHble HepaBeHCTBAa, OTOOp KOpHEH TPHIOHOMETPHYECKHX YPaBHEHHE ¢
IOMOINBI TPHIOHOMETPHUECKOH OKPYKHOCTH. PermeHue TpHrOHOMETPHYECKHX HEpaBEHCTB.
OcHOBHBIE METOIBI pEIIeHHS IIOKA3aTEeNBHBIX M JiorapudMudecKHx HepaBeHCTB. OCHOBHEIE
METOBI PEIICHHs HppalMOHAIBHBIX HepaBeHCTB. OCHOBHBIE METOMBI PEINICHHs CHCTEM H
COBOKYITHOCTEH palMOHAJIbHBIX, HPPAlMOHAIBHBIX, IIOKA3aTENBHBIX H JIOTapH()MHUYECKHX
ypaBHEHHH. YpaBHEHHs, HEPABEHCTBA M CHCTEMBI ¢ IapaMeTpamu. IIpuMeHeHHE ypaBHEHHWH,
CHCTEM M HEPABEHCTB K PEHICHHIO MAaTEMAaTHYeCKHX 3alad W 3amad H3 pa3lIM4YHbIX o6jacTei
HAayK{ U peabHOH KU3HU, HHTEPIPETAUs MTOTyIeHHBIX Pe3yIbTaTOB.

Dynkyuu u zpaguxu

I'padux xommosuumu QyHkuui. I'eomerpuueckue oOpa3sl ypaBHCHHM W HEpaBEHCTB Ha
KOOpAMHATHOH IIOCKOCTH. TpHUroHoMeTpudeckue (QyHKIMH, HX CBOHCTBa M rpadukm,
['paduueckne METOJBI PEIICHHS YPaBHCHHM M HepaBeHCTB. I'padHdyecKre METOMABI pelIeHEs
3ajia4 ¢ mapamerpamu. Mcmonb3osanue rpadukoB QyHKIMR A8 HCCIEHOBaHHS NPOLECCOB U
3aBHCHMOCTEH, KOTOpPBIE BO3HHKAIOT IIPH PEINCHHMHU 3aJad W3 APYTrHX Yy4eOHBIX IpPeIMETOB H
pealbHOM KH3HH.

Hauana mamemamu4eckozo ananusa

[Ipumenenue IPOM3BOAHON K HCCICHOBAHHIO (QYHKIMA Ha MOHOTOHHOCTH H 9KCTPEMYMEL
Haxoxnenue HauGoJblIero ¥ HAMMEHBINEro 3HAYECHHWN HENpephIBHON (DYHKIHH HA OTpE3Ke.
ITpumenenyie MpOM3BOAHON JUIS HAXOXKICHHS HAWIy4INero pelIeHHs B IPHKIAJHBIX 3a]a4ax,
IUIA OTIPENENICHUS CKOPOCTH M YCKOPEHHS IIpoliecca, 3aJaHHOTrO (GOopMysIoH Wid rpagukoM.
IlepBoobpasHas, OCHOBHOE CBOHCTBO TIepBOOOpasHbIX. IlepBooOpasHble 3IEeMEHTapPHBIX
Gynxuuit. IlpaBuma HaxoxzaeHHs nepBooOpasHbix. MuTerpan. I'eoMeTpuyueckuii CMBICH
HHTerpana. Beraucnenne onpenenénnoro uuterpana mo Gopmyie Hetorona — Jleiibauma.
[Ipumenenyne HMHTerpana Uil HaXOKACHHMA IUIOmaned Iutockux ¢uryp u  06BEMOB
reomeTpudeckux Teil. [Ipumepsl pemenuit nuddepennyanbHbX ypaBHeHHH. Martemaruueckoe
MOJIEJIHPOBAHKE PEATbHEIX IPOIECCOB ¢ MOMOIIBIO Aud hepeHIHaNBHEIX YpaBHEHHH.
TEMATHUYECKOE ITNTTAHUPOBAHUE YUYEBHOI'O KYPCA

Hasganwue paznena (TeMbl) KomgecTBo gacos
MHoecTBO NeHCTBUTENBHBIX THUCEITL.
Mmuorowiensl, PanuonanbHble ypaBHEHHS W HEPaBSHCTBA. 28
CucreMpl IMHEHHBIX YpPaBHEHUMI
DyHKOUHA U Tpad UK. 12
CrenenHas GYHKIHS C IETbIM MOKa3aTelleM
ApudmerHueckuil KOpeHb 1-0i CTEIIeHH. 18
WppauronanbHble ypaBHEHUS
ITokasarenbHas QyHKIHSL. 10

[ToxazartespHble ypaBHEHHS

Jlorapudmuyeckast HyHKITHS. 18




Jlorapudmudeckre ypaBHEHHS

TpuronomeTprvecKye BEIPAXKEHHS U YPABHEHHS 22
ITocne10BaTeIBHOCTH ¥ IIPOTPECCHH 10
Henpeprisarie ¢pynKIpy. 20
ITpouzBoHas

WccnenoBanne GyHKIMH ¢ HOMOIIBIO IPOM3BOAHOM 24
ITepBoobpa3Has ¥ HHTErpan 12
I'paduxm TpuronoMerpuyeckux Gpynkuunit. Tpuronomerpaaeckue 16
HEpPaBEHCTBA

WUppanunonanbHble, I0Ka3aTeIbHbIE U JIOrapudMHYECKHe HEPABEHCTBA 24
KommnnekcHsie gncna 10
CueTeMBl pallHOHAIBHEIX, HPPALMOHAIEHEIX II0KA3aTENbHBIX H 12
JOrapu(MHUYECKIX YPaBHEHHH

3amavyu ¢ mapaMeTpaMu 16
IToBTrOpenue, 0606menne, cucTeMaTH3alMs 3HAHU 20

IIPUMEPHAS PABOYASI ITPOTPAMMA
YYEBHOT O KYPCA «I'EOMETPHS»

LEJIM U3VYEHUS YUEBHOI'O KYPCA
['eomeTpus siBIIsETCS OMHIM K3 6a30BBIX KyPCOB HAa YPOBHE CPETHEro 06IIero 06pa3oBaHus, TaK
Kak 00ecrieYnBaeT BO3MOKHOCTh H3Y4eHHUS TUCLMILIAH eCTECTBEHHOHAYYIHON HAPABICHHOCTH
H TIPEIMETOB ryMaHHTapHOro LuKia. [IockoeKy normdeckoe MpnieHue, GopMHpYeMoe IIpU
H3Y4YCHUH 00yJarOIMMICS TIOHATHIHEIX OCHOB F€OMETPHH, IIPH JA0KA3aTEIbCTBE TEOPEM H
MOCTPOSHHH IETIOYKH JIOTHYECKHX YTBEPIKACHHH TP PEIIEHHH FeOMETPUYECKHX 3a/a4, yMEHHE
BBLIABHUIATh M OIIPOBEPraThk rHIIOTE3bI HETIOCPEACTBCHHO HCIIOIB3YIOTCS IIpH PCHICHHH 3a1a4
CCTCCTBEHHOHAY4YHOI'O IIHKJIA, B YACTHOCTH (ilHBHC[eCKHX 3ajad4.

[lems ocBoenust mporpamMmel yuebHOro Kypea «I'eOMeTpHsI» Ha yriTyGIEHHOM YpOBHE —
PasBUTHE HHIMBHIYaIbHBIX CIOCOOHOCTEN 06yHarommXcs Py H3yICHHH FEOMETPHH, KaK
COCTaBJISIOIIEH IPEAMETHOM 0bnacTn «MaTeMaThka 1 HHGOPMATHKa» Yepe3 06ecredeHue
BO3MOXHOCTH [IPUOOPETEHNS | HCIIOMB30BaHKs Goliee NIybOKHX TeOMETPHYECKHUX 3HAHMI 1
AEHCTBUH, CIICU(DMIHBIX TEOMETPHH, H HEOOXOMUMBIX ISt YCIIEITHOT0 TPOheCcCHOHATBHOTO
OGP&BOBaHYIH, CBA3aHHOI'O C UCIIOJIb30BAHHEM MaTeMaTHKH.

IIpropuTeTHBIME 3a1a4aMu Kypca FeOMETPHH Ha YIiIyOIEHHOM yPOBHE, PACIIHPSIONIAMHE 1
YCHIIMBAIOIUMH Kypc 6230BOT0 YPOBHS, SIBIISTIOTCS

- PacIIMpeHHe MPE/ICTaBJICHUs O TCOMETPUM KaK YaCTH MUPOBOH KYIbTYPEI ¥ (OPMUPOBAHHE
OCO3HaHHA B3aHMOCBSA3H TE€OMETPHH C OKPYKarOoIIuM MHPOM;

- (hopMHUpOBaHKE TIPEICTABIICHHS O IIPOCTPAHCTBEHHBIX (BHTypax KaK O BaXKHEHIIHX
MaTeMaTHYEeCKHX MOJIEIISAX, II03BOJIAIOMIMX OIMCHIBATE U H3y4YaTh PasHbIE SBICHUSA
OKpYaIOIIEero MUpa; 3HaHHE MIOHATHHHOTO arrapara 1o paszeny «CTepeoMeTprsy MKOILHOTO
Kypca reoMETpHH,;

- opMHpOBaHKE yMEHHS BIIAJIETh OCHOBHBIMH IIOHSTHAMH O TIPOCTPAHCTBEHHBIX burypax u ux
OCHOBHBIMH CBOHCTBAaMHU; 3HAHUE TEOPEM, HOPMYII ¥ yMEHHE UX IPUMEHSATD; YMEHHUS
JOKa3BIBATE TEOPEMBI H HAXOMTh HECTAHAAPTHEIE CIOCOOH! PEIEH M 3a1a4;

- popmMHEpOBaHKE yMEHHUS PACIIO3HABAT HA YEPTeXkKaX, MOZENISX U B PEATHHOM MHpe
MHOTOTPaHHUKH U Tella BPALEHH; KOHCTPYHPOBATH I€OMETPHYECKHE MOIEIIH;

- lI)O]JMHpOEﬁHHG NIOHUMaHHUA BO3MOXKHOCTH aKCHOMATHYECKOT' 0 IIOCTPOCHHA MaTeMaTHYEeCKHX
TEOpHii; popMHUpOBaHKEe IOHUMAHHS POJIH AKCHOMATHKH IIPH HPOBEICHHH paccyxaeHuii;

- (hopmupOBaHTe yMEHHUS BIIA/IETh METOAMH JI0KA3aTeNbCTB U ATOPHTMOB PEIICHHS; YMEHHUS
MX TIPUMEHATE, IPOBOIUTH JIOKa3aTeNbHBIE PACCYK/IEHUS B XO/IE PEIICHHUS CTEPEOMETPHYECKAX
3a/1a4 ¥ 3a7a4 ¢ IPaKTHYECKUM COJIepKanneM; GopMUPOBaHUE IPEACTABICHHS O
HEOOXOIMMOCTH [10Ka3aTeNbCTB IPH 0G0CHOBAHHH MATEMATHYECKUX YTBEPKICHHHN X PO
AKCHOMATHKH B IPOBEICHHU AEAYKTUBHBIX PACCYKICHHMN;

- Pa3sBUTHE U COBEPIICHCTBOBAHWE HHTEIJIEKTYAJIBHBIX ¥ TBOPYECKHUX CIIOCOOHOCTEH
00y4aroIuXcsl, MO3HABATEIEHON aKTHBHOCTH, HCCIIEI0BATENbCKIX YMEHHH, KDHTHIHOCTH
MBINUICHKA, HHTEpECa K H3Yy49CHHIO TEOMETPHH,



- popmupoBanue GyHKIMOHAIEHOM IPAMOTHOCTH, PEIEBAHTHOM T€OMETPHH: YMEHHUS
Pacro3HaBaTh MPOSIBICHHS TCOMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peaTbHBIX JKU3HEHHBIX CUTYAlUSX U IIPH U3YYEHUH JIPYTUX YUeOHBIX IIPEAMETOB, IIPOSBICHHS
3aBHCHMOCTEH W 3aKOHOMEPHOCTEN, MOJCITMPOBAHHS PealbHbIX CHTYalHi, HCCIIe 0BaHUS
[IOCTPOCHHEBIX MOJIENIEH, HHTEPIPETAIIHHI ITOyYeHHBIX pe3yIbTaroB. OCHOBHEIE
coeparenbHele THHUH Kypca «['eomerpun» B 10 — 11 xnaccax: «IIpamEle H IMIOCKOCTH B
pocTpancTBe», «MHororpaHEuKm Y, «Tena Bpaienusy, «BeKTophl B KOOPIUHATHI B
IIPOCTPAHCTBEY, « [BUIKEHUS B IIPOCTPAHCTBE Y.

COJIEPXXAHUE YYEBHOI'O KVPCA

10 knace

IIpamsie u nnockocmu 6 npocmparcmee

OcHoBHBIE IOHATHA cTepeoMeTpuH. TouKa, IpsiMast, INI0CKOCTb, IIPOCTPAHCTBO. IToHsTHE 06
aKCHOMAaTHYECKOM MOCTPOCHHH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIE/ICTBHSA U3 HHX.
B3aumHOe pacnosioxKeHne IpSMBIX B IIPOCTPAHCTBE: MEPECEKAIOIIUECH, TTaPAIIEILHEIEC 1
CKpeIHBAIOIIHecs npsMble. [IpusHaky cKpemumBaromuxcs MpsAMbIX. IlapaniensHOCTb NPSIMBIX |
TIJIOCKOCTEH B IPOCTPAHCTBE: MapajlIeIbHBIE IPAMBIE B IPOCTPAHCTBE; MApaLIELHOCTE TPEX
IPSMBIX; ITapalIeIBHOCTE MPAMOY M TUIocKocTH. [lapaiuiensHoe u eHTpaTbHOe
IPOEKTHPOBAHKE, H300pakenue Guryp. OCHOBHBIE CBOHCTBA NapaJlIeIbHOTO MTPOEKTUPOBAHMS.
HN3obpaxenue Guryp B napauiesnbHOH IPOEKIMH. YTIIBI C COHANPABIEHHBIMH CTOPOHAMH; YTOII
MEXy TIPSIMBIMH B IPOCTPaHCTBE. [apamiebHOCTh ITOCKOCTeH: TapalielibHEIe TIOCKOCTH;
CBOMCTBA MAapaJUIENbHBIX IUI0CKoCTel. ITpocTeiimue npocTpancTBEHHBIE (PUTYPHI HA IIIOCKOCTH:
TETpasap, NapajlielIeNue T, IOCTPOeHHe cedeHHH. [IepIeH MKy IApHOCTE IPSAMO H IJIOCKOCTH
NEpIEeHIUKYIAPHBIE IPAMBIC B IPOCTPAHCTBE, MIPAMBIE HapalIeIbHbIE U NePIICHANKYIISPHEIE K
IUIOCKOCTH, NIPU3HAK NEPIEHANKYIAPHOCTH MPSIMON U INIOCKOCTH, TEOPEMA O TIPSIMOH
MePICHAUKYIAPHO#H MI0CKOoCTH. OpTOroHasHOe NpoekTHpoBaHue. [lepueHauKyap u
HaKJIOHHEIC: PACCTOAHHE OT TOYKH JIO INIOCKOCTH, PACCTOSHHE OT IPAMOM J10 TUIOCKOCTH,
IPOEKIHUS (PUTYPHI HA IIOCKOCT. [lepneHIuKyIIpHOCT IIOCKOCTEH: IpU3HaK
NEPICHAUKYISPHOCTH ABYX IIocKocTeld. Teopema o TpEX mepneHuKyspax.

YTIIBI B IPOCTPAHCTBE: YTOJ MEXKIY IPSAMO# H IUIOCKOCTBIO; JABYTPAHHBIN YTOJI, THHEHHBINA yrou
ABYTPaHHOro yria. TpéxrpanHslii 1 MHOTOTpaHHbIe yrikl, CBOMCTBA IVIOCKHX YIIIOB
MHOTOTPaHHOro yria. CBOHCTBA INIOCKUX M JABYTPAHHBIX YIJIOB TPEXTPAHHOTO YIJIa.

TeopeMBI KOCHHYCOB ¥ CHHYCOB JUIs1 TPEXTPAHHOTO yTJIa.

Mnozozpannuxu

Bujtel MHOrOrpaHHUKOB; pa3BEPTKA MHOTOrpaHHHUKA. [Ipru3Ma: n-yrojbHas Opu3Ma; npsMas 1
HAKJIOHHAs IPU3MBbI; G0KOBast U MOJIHASA OBEPXHOCTH Ipu3MEL. [lapamnenenumes,
NPAMOYTOJILHBIH NapaslIeNlenune/] i ero cBokcTpa. KparJaiimue myTh Ha IOBEpXHOCTH
MHororpanHuka. Teopema Ditnepa. [IpocrpancTeenHas Teopema [Tudaropa. [Tupamuna: n-
YronbHas NMpaMu/ia; MpaBUilbHAs ¥ yced€HHas mupamuiel. CBoiicTBa pébep 1 GOKOBEIX rpaHeit
NpaBHIBHON upaMubl. [IpaBuiibHBEIE MHOTOrPaHHUKH: IPABHIIbHAS IPH3MA U [IPAaBUIIbHAS
NHpaMKJIa; IpaBHIIbHAs TPEYroIbHAs IIUPaMy/ia ¥ IPaBUIIBHBIA TeTpasap; Ky6. [Ipencrasnenne
0 IpaBHJIBHBIX MHOIOTPaHHHKAX: OKTad/p, JOACKa’Ap H HKOCasp. Beraucienne 31eMeHTOB
MHOTOIPaHHHUKOB: pé€bpa, nuaronamy, yrisl. Ilnomans GokoBOM MOBEPXHOCTH M MOIHOMN
TIOBEPXHOCTH MPSMON NPU3MBL, TUIONIa/lb OCHOBAHMH, TeopeMa 0 H0KOBOM IIOBEPXHOCTH IIPAMO
npu3Mel. [Inomazns 60K0BOH MOBEPXHOCTH ¥ OBEPXHOCTH IIPABHIIBHOM ITHPaMUJIB], TEOPEMa O
TJI0MaH yceu€HHOH nupamMu/isl. CHMMETPHS B IPOCTPAHCTBE. DIEMEHTH CHMMETPHU
NpaBUIEHBIX MHOIOrpaHHUKOB. CHMMETpHS B IPaBUIIEHOM MHOTOTPAHHUKE: CHMMETPHS
napajienen#nea, CAMMETPHs IIPABUJIBHBIX TPU3M, CHMMETPHS [IPABHIILHON THPAMHIBL.
Bexmopbut u Koopounamut 6 npocmpancmee

[ToHsTHSA: BEKTOP B IPOCTPAHCTBE; HYNEBOMH BEKTOP, IMHA HEHYJIEBOTO BEKTOPA; BEKTOPEI
KOJITHHEapHBIe, COHANPABIICHHBIE M IIPOTHBOIIOJIOKHO HAIIPABIICHHEIE BEKTOPEL. PaBeHCTRO
BEKTOPOB. JIeHCTBHS ¢ BEKTOPAMU: CIIOJKEHHE U BEIUMTAHHUE BEKTOPOB; CYMMa HECKOJIBKHX
BEKTOPOB; YMHOXEHHE BEKTOpa Ha 4uciio. CBoHcTBa cI0jkeHUs BeKTopoB. CBONCTBA
YMHOXeHHUsI BeKTopa Ha Yucio. [TorsTre komnianapHble BeKTOpbL. [Ipu3Hak KOMILTaHAPHOCTH
TpEx BekTopoB. [IpaBuiio napamtenenunena. Teopema o pasnokeHHH BEKTOPA MO TPEM
HEKOMILIaHApHEIM BekTopam. [IpsamoyrombHas cucreMa KOOpAMHAT B TIPOCTPAHCTBE.



Koopmunars! Bexropa. Cesish MeXTy KOOP/IMHATAMHE BEKTOPA H KOOPIUHATAME TOUeK. Yo
Mex Iy BeKTopamu. CKalspHOE IPOH3BEICHHE BEKTOPOB.

11 knace

Tena spauienun

[ToHsiTus: WMIMHpHYECKas IOBEPXHOCT, KOHHIECKas TIOBEPXHOCTS, chepuueckas
TNOBEPXHOCTH, 06pasylommue mosepXHOcTel. Tesa BpalleHus: HHITMHAP, KOHYC, YCeUSHHBIH
KOHYyc, cepa, map. Bsanmuoe pacmonosxkenue cdhepbl ¥ INIOCKOCTH; KACATENbHAS IIOCKOCTD K
coepe. M300pakeHne Tel BpalieHus Ha IOCKOCTH. Pa3séprka mumnipa u koHyca. CHMMeTpHs
cthepsr i mapa. O65&M. OCHOBHBIE CBOMCTBA 06BEMOB TelL. Teopema 06 06BEMe
[IpAMOYTOJILHOTO Napalliesieiuneaa u cieACTBHA i3 He€. O6BEM IPAMOIt i HAKIIOHHOM PHU3MEL,
UUJIMHApPA, THPaMUIEL ¥ KoHyca. O6BEM 1mapa 1 mapoBoro cermMenTa. KoMGHHAIIMHT Te
BpallCHHs H MHOTOTPaHHUKOB. [Ipu3Ma, BIHCaHHAS B IMTHH/P, ONHCAHHAS OKONO MHIHHIPA.
[lepeceuenne chepsr 1 mapa ¢ miockocTsio. Kacanue mapa i cdeps! mwiockocTso, [onsTre
MHOTOrpaHHHKa, ONIMCAHHOTO OKOJIO ChepEI, Cheprl, BIMCAHHOH B MHOTOTPAHHHK M TEJIO
Bpaienns. [liomans noBepXHOCTH HHIMHAPa, KOHYCA; TLIOMALb ceps! u e€ gacreit. [Togobue
B pocTpancTBe. OTHOERKHE 00BEMOB, TUIOMIAEH TOBEPXHOCTEH NOM0BHEIX buryp.
IIpeoGpasosanne nono6us, romoTeTrs. Pemenne 3a5a4 Ha IIOCKOCTH ¢ HCIIONb30BAHUEM
CTEPCOMETPHIECKUX METONOB. [IocTpoeHHe ceuennit MEHOrOrpaHHHKOB | TeJT BPAIIEHHS:
CEHCHHS IUIHHApPA (TApalIe/lbHO U NIEPIEH/MKYISPHO OCH), CeYeH s KOHyCa (apalieTbHOe
OCHOBAHHIO H IIPOXOJUIIIEE YEPE3 BEPIIHHY), CEICHHU MIapa; METOBI IOCTPOSHHS CeYeHHiA:
METOI CJIC[I0B, METO/l BHYTPEHHET0 IPOEKTHPOBAHHSI, METO/[ IIEPEHOCA CEKYIIEH TUIOCKOCTH.
Bexmoput u koopounamst ¢ npocmpancmee

Bexropsr B npoctpanctse. Onepanuu Haj BekTopami. BeKTopHOE yMHOKEHHE BEKTOPOB.
CaoticTa BeKTOPHOTO yMHOXKeHH!sL. [IpsAMOYTOTbHAS CHCTEMa KOOPHHAT B IIPOCTPAHCTBE.
Koopnunate! Bextopa. Pasioxenue Bexropa 1o 6asucy. KoopamHaTHO-BEeKTOPHBIH MeTON IpH
PELIEHHH I'eéOMeTPHYECKHX 3a/1aH.

Heuoicenun 6 npocmpancmee

JBrxenus npocrpasctsa. OTobpakenus. J[BUKeHUS U paseHcTBO (uryp. Obnme cBoiicTa
ABWKEHUH. BUBI IBIOKEHHUIL: IapayiebHBIH IepeHoc, HeHTpaTbHas CHMMETDHS, 3epKalbHasL
CHMMETpHS, II0BOPOT BOKPYT NpsMOH. [Ipeobpasosanus nono6us. IIpsamas u chepa Ditnepa.

TEMATHUYECKOE IINJAHUPOBAHME YYEBHOI'O KYPCA

Haspanue pazznena (Temsr) Komugectso wacos
Bsejienne B crepeoMeTprio 24
BsarmHOe paconokeH e IpsMBIX B IPOCTPAHCTBE 6
IlapajiesbHOCTD IPSMBIX H IIIOCKOCTEH B IIPOCTPAHCTBE 8
llepreHMKyIISIPHOCTD IPSMBIX ¥ IIOCKOCTEH B IIPOCTPAaHCTBRE 26
YTIIBI M PaCCTOSIHHS 16
MHororpaHHuKH 7
BekTops! B ipocTpancTse 13
JBrKeHus 3
AHaJIMTHYECKAS TEOMETPHS 15
O6B&M MHOTOrpaHHUKA 20
Tena Bpamenus 24
[Tnomany moBepXHOCTH U 06BEMBI KPYTIIBIX Tell 10




KAJIEHOAPHO-TEMATHUYECKOE INTAHMPOBAHME

Ne

sl Tema ypoka KonuuecTBo 4acos
1 | IToBTopenune 8
) HauGonpinee u HauMeHbIIee 3Ha4eHAA QyHKIH. YETHRIE H HEYETHRIC 6
Gynkmm# (§ 1)
3 ITocTpoenue rpaukoB QYHKIHH C TOMOIIBIO0 Fe€OMETPHUYECKUX 5
npeobpazoBanui (§ 2)
4 | Obparnas dynxius (§ 3) 2
5 | PaBHOCHIIEHEIE YpaBHEHHUS U HepaBeHCTBA (§ 4) -+
6 | Meron unTepBaios (§ 5) 5
7 KonTpossnasg paborta Ne 1 "[loBTOpeHHE U paciIupeHUE CBEACHUH 0O |
bynrkmn"
8 | OcHOBHBIC IOHATHS CTEPEOMETPUH. AKCHOMBI cTepeoMeTpHH (§ 1) 2
9 | CnencTBus U3 akCHOM cTepeoMeTpuH (§ 2) 2
10 [TpocTpancTBeHHble Gurypsl. Haganpuble peicTaBIeHUs O 4
MHOrorpanaukax (§ 3)
11 KonTtponbras pabota Ne 1 "AKCHOMBI CTEPEOMETPHH U CJICACTBUS U3 1
Hux. HayanpHble npeicTaBlIeHus 0 MHOTOrpaHHHKax"
12 | Crenennas QyHKIHUS ¢ HATypaIbHEIM IToKazaTeneM (§ 6) 1
13 | CrenenHas GyHKIHMA ¢ IelbM nokaszareneM (§ 7) 2
14 | Onpenenenye kopHs n- oii crenenu. Oyuknus y= Vx) (§ 8) 2
15 | CeoiicTBa KOopH: n-i crenen (§ 9) 1
16 KonTponsnas pabora Ne 2 "Crenennas ¢pynkius. Kopens n-if crenexu |
H ero cBoicTaa"
17 | BsaumHOE pacnosokKeHue JIBYX IPSMBIX B ipocrpaHcTse (§ 4) 3
18 | IMapayutebHOCTh IPSAMO#M ¥ IUIOCKOCTH (§ 5) 4
19 | IapautensHOCTb mIockocTed (§ 6) 3
20 [Ipeobpasopanue duryp B mpocrpancTse. [lapannensHoe 4
nipoekTrpoBanue (§ 7)
21 | Konrpossras pabora Ne 2 "[lapasieleHOCTE B ITPOCTPAHCTBE" 1
2 ?{;I)pexeneﬁne M CBOMCTBA CTENIEHH ¢ pallHOHAJIBHBIM IT0Ka3aTesneM (§ 2
23 | UppauuoHanbHble ypapHeHHs (§ 11) 4
24 MeTo/1 paBHOCHIIEHBIX TPe0OPa30BaHUH IS PEIICHUS 2
UppalMOHAIBHBIX ypaBHeHHH (§ 12)
25 | Mppanmonanpaslie HepaseHcTsa (§ 13) 3
2% KonTtponsras padota Ne 3 "CreneHns ¢ panroHaIbHbIM 10Ka3aTEIIEM. 1
VppanuoHaipHble YpaBHEHHS U HepaBeHCTBa"
27 | Yron MexTy MpsiMBIMHU B TpocTpaHcTie (§ 8) 2
28 | IlepneHauKyISIPHOCTS IpsiMO# U TITockocTH (§ 9) 3
29 | Ilepnenmukynap u HakinoHHas (§ 10) 4
30 | Teopema o Tpéx nepnenukyaspax (§ 11) 4
31 KonTtposnbras pabora Ne 3 "[lepnenauKysipHOCTE IPAMOHA U |
mIocKocTH"
32 | Pagmannas mepa yrina (§ 14) 3
33 | Tpuronomerpuveckue GyHKIuM guciaoBoro aprymenra (§ 15) 3
34 3HaKy 3Ha4YEHHUH TPUroHOMeTpUIecKUX QyHKIHH. YETHOCTE U 2
HEYETHOCTh TPUrOHOMETpHYecKiX dyHKuwmi (§ 16)
35 | Ilepuommueckue dyukuuu (§ 17) 1
36 | CeoiictBa 1 rpadwku GyHKmui y=sinx u y=cosx (§ 18) 3
37 | CroiicTBa ¥ rpaduku dynkuui y=tgx u y=ctgx (§ 19) 2
33 KonTtpomneras pabota Ne 4 "Tpuronomerprdeckie QYHKIIMHA U UX 1
cBolicTea"
39 | Yrox mMexry npsaMo# u IockocTeo (§ 12) 3




40 | JIByrpaHHbIH yroi. Yroa Mexay miockocTsmu (§ 13) 4
41 | Ilepnenmukyssipable mrockocty (§ 14) 3
42 | Ilnomaas OpTOrOHAIBHOH NPOEKINHE MHOTOYyTONIbHAKA (§ 15) 2
43 KonTponsnas padora Ne 4 "Yron Mexay npsMoi H IIIOCKOCTEIO. YTOI 1
MEXY IIOCKOCTAMH. [leprien UKy IsIpHbIe MII0CKOCTH"
44 OCHOBHBIE COOTHOINECHHUS MEXYy TPHIOHOMETPHYECKUMHE (YHKIHSAMH 4
OJIHOTO H TOro Xe aprymenTa (§ 20)
45 | ®opmyinsl cnoxenns (§ 21) 3
46 | @opmyisl npuBenenust (§ 22) 2
47 | ®opMyIsl ABOKHOTO M IOJOBHHHOIO yriioB (§ 23) 4
48 | CymMma 1 pasHOCTh CHHYCOB (KocHHYCOB) (§ 24) 2
DopmyIibl IpeoOpa3oBaHus IPOU3BEICHHUA TPHTOHOMETPHYECKHX
49 5 2
dyskuui B cymmy (§ 25)
KonTponeHras pabora Ne 5 "CooTHOIEHUE MEKTY
50 | TpuronomerpuyeckuMu GYHKIHSIMEA OJHOTO U TOTO XK€ apryMEHTA. 1
DOpMYIIBI CIIOKEHHUS U HX CIIeACTBHS"
51 | Ilpusma (§ 16) 4
52 | Iapamnenenunen (§ 17) 3
53 | Ilupamuna (§ 18) 5
54 | Yceuénnas mupamuna (§ 19) 2
55 | KonTtpossHas pabora Ne 5 "MHuororpaHsuku” 1
56 | Ypasrenue cosx=b (§ 26) 3
57 | Ypasuenue sinx=b (§ 27) 3
58 | Ypasuenus tgx=b u ctgx=b (§ 28) 2
59 | ®yHKuMH y=arccosx, y=arcsinx, y=arctgx u y=arcctgx (§ 29) 2
60 3T{[)J)HI‘0HOMBTpPI‘IGCKHe YpaBHEHHs, CBOJSIIHECS k anredpandyeckum (§ 4
61 Pemmenyie TpUroHOMETPUYECKUX YpaBHEHUI METOOM pa3lI0KEHHS Ha 4
MHOXkHTENH (§ 31)
62 | Pemenne npocTeRIMX TPUTOHOMETPHYECKHMX HepaBeHCTB (§ 32)
63 KonTtponeras pabora Ne 6 "TpuUronoMeTpryecKue ypaBHEHHS U 1
HepaBeHCTBA"
64 | YnpaxHeHus JUis NOBTOpeHHUs Kypca reomeTpuH 10 knacea (§ 20) 3
65 | Urorosas koHTpobHas paboTa [0 reOMeTpUH 1
66 [Ipencrasnenne o npenene GyHKIUE B TOYKE U O HENPEPHIBHOCTH 2
bynxiuu B Touke (§ 33)
67 23})121!{1& 0 MTHOBEHHOM CKOPOCTH M KacaTeNbHO# K rpaduky dyuximu (§ 1
68 | IlonsTue mpousBoaHoii (§ 35) 3
69 | IlpaBuiia BBIYHCIIEHHSA IPOU3BOIHOM (§ 36) 4
70 | YpaBHenue kacatenbHo# (§ 37) 3
71 | Kontponbnas pabora Ne 7 "[TpousBosnHast. VpaBHeHHE KacaTeTsHOM" 1
72 | Ilpusnaku Bo3pacTanus H yosBanus Gyskiuu (§ 38) 3
73 | Touku sxcrpemyma pynkimn (§ 39) 4
74 [Tpumenenre IPOM3BOAHOM NP HAXOXKICHAH HAUOOJIBIIErO 1 4
HauMeHbIIero 3HadeHud Gyukiwun (§ 40)
75 | Iloctpoenue rpadukos byukumit (§ 41) 4
76 | KonTpospHas paGora Ne 8 "[IpuMeHerne npon3BoIHOM" 1
77 VpakHeHus U1 TOBTOPEHHUS Kypca anrebpsl ¥ Hadas
MareMaTHiecKoro ananusa 10 xmacca (§ 42) 3
788 | Mrorosas KOHTpoJIbHAs paboTa 1




