Kpactonapckuit kpai, Jlabuuckuii paiion, xyrop Caankwii
MYHHLMNTbHOE 061e00pasosaTe/bHOE GI0/DKETHOE YUpPEeKIEHHE CPEHSS
obueobpazosarenshas mkona Ne 32 xyropa Cnazkoro MYHHLHIATLHOTO 06pa3oBanms
Jlabunckwuii paiion

Mo _mamemamuke

YposeHb 0bpasosanus (knacc) cpeasee obuiee obpasosanue 10-11 knacc
Konuuecrso yacos _340; 5 yacps e Hedenwo

Yuutens MMudneix /liodmuna AHdpeesHa

Mporpamma paspaboraxa Ha ocHose 0cHO8HOU 06pasoeamensHoll npo2pamms! cpedHezo
obwezo 06pa308aHus MOBY COLI No32 xymopa Cnadko20. vmeepidEHHOI! peweHuem

ne U4YECKO ma_, npomoxon Nel om 31. 08. 202 g, 8 coomeemcmeuu ¢

npumepHol ocHoeHoU 06pasosamensroll npoepammoli cpedHe2o 0bwiezo 06pa3oeaHus
(npomokon om 28.06.2016 Ne2/16-3)

B coomeemcmeuu ¢ @IOC cpedrezo obwezo 06pazoeaHus.




Ils1anupyemble pe3yabTaThl OCBOCHUSI Y4eOHOI 0 NpeaMeTa
«MareMaTHKa»

Wzyuenne npeametHoit oo6mactu «MareMaTHKay 0OECIICUHT:

c(OPMHUPOBAHHOCTH MPEACTABICHUNA O COIUAIBHBIX, KYIBTYPHBIX M HCTOPHUYECKUX (PaKTOpax

CTaHOBJICHHA MaTCMaTUKHU U I/IH(l)OpMaTI/IKI/I;
C(bOpMI/IpOBaHHOCTI) OCHOB JIOTHYCCKOI'0, aJITOPUTMHUUCCKOTO U MAaTEMATUUCCKOI'O MBIIIIJICHU A,
C(bOpMI/IpOBaHHOCTI) yMCHI/IfI IMPUMCHSATD MOJIYYCHHBIC 3HAHUS TP PCHICHUU PA3JIMYHBIX 3a/a4,

c(hOpMUPOBAHHOCTh MPEJCTABICHUNH O MaTEeMaTHUKE KaK YacTH OOIIEYeIOBEUECKOW KYIbTYpHI,
YHUBEPCAIBHOM $I3bIKE HAYKH, MO3BOJIAIONIEM OMMUCHIBATH M W3y4aTh pEajbHbIC MPOLECCHl U

SIBJICHMS,

chopMUPOBAHHOCTh IpeacTaBieHuid o poiu uHpopmaTuku 1 UKT B coBpemeHHOM 00111eCTBeE,
MMOHMMAaHHE OCHOB IIPABOBBIX ACMEKTOB MCIIOJb30BAHMS KOMIIBIOTEPHBIX NMpPOrpamMMm U paboThl B

WNHtepHere;

cOpPMUPOBAHHOCTh MPEJCTABICHUNA O BIMSHUA WHOOPMALMOHHBIX TEXHOJOTHUH Ha >KU3Hb
YyeloBeKa B OOLIECTBE; TMOHHMMAHUE COLHUAIBHOTO, JKOHOMHYECKOIO, TMOJUTHYECKOTO,
KYJIbTYPHOTO,  IOPHJWYECKOTO,  MPUPOJHOrO,  IPrOHOMHUYECKOrO,  MEAMIMHCKOTO U

(bU3MOJIOrMYEeCKOro KOHTEKCTOB HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

IIPHUHATUC 3THUYCCKUX ACIICKTOB HH(bOpMaHHOHHBIX TGXHOHOFHﬁ; OCO3HAaHUE OTBCTCTBCHHOCTH
J'IIO,Z[GI‘/II, BOBJICUCHHBIX B CO31aHUEC n  HCIIOJb30BaHHC HH(bOpMaHI/IOHHBIX CHCTEM,

pacrnpocTpaHeHrne HHPOPMAaIUH.

[IpenMeTrHble pe3ynbTaThl M3y4deHHs MpeAMETHON obmactu «MaremaTuka M HUH(pOpPMAaTHKa»

BKIIFOYAOT NPEAMETHBIC PE3YJIbTAThI U3YYCHUA y‘le6HHX IpeaAMCETOB:

«MaremaTtuka: ajaredpa W Hadajla MATeMATHYeCKOr0 AaHaJM3a, TreoMeTpHus»
(YriyO0JieHHbIH ypOBeHb) — TPeOOBaHUS K IPEAMETHBIM pe3yabTaTaM OCBOCHUS YIIyOJIE€HHOIO
Kypca MaTeMaTUKU JOJKHBI BKIIIOYATh TPEOOBaHUS K pe3ylbTaTaM OCBOEHHUS 0a30BOro Kypca u

AOIIOJIHUTECIIBHO OTpaKacCT:

1) chopMHpPOBAHHOCTh MpPEACTABICHUI O HEOOXOAMMOCTH JI0KA3aTeNbCTB MPH 0OOCHOBAHUU
MaTeMaTU4YeCKUX YTBEPXKACHUH M pPOJIM aKCUOMATUKM B TPOBEAECHUHM JETyKTUBHBIX

pacCyKIeHUN;



2) chopMHUPOBAHHOCTh MOHATUHHOTO ammapara MO OCHOBHBIM pasjieliaM Kypca MaTeMAaTHKH;
3HaHUH OCHOBHBIX TeopeM, (opMysa M yMEHUS MX NPUMEHSTH; yMEHHS JTOKa3bIBaTh TEOPEMBI U

HaxXOJUTh HCCTAHAAPTHLIC CIIOCOOBI pelICHuA 3a1a4;

3) chopMUPOBAHHOCTH YMEHHI MOJICITHPOBATh PEabHBIC CHUTYAIlUH, HCCIICIOBATH TOCTPOCHHBIE

MO/IEJIN, HHTEPIIPETUPOBATH [TOJYyYEHHBIN pe3yibTaT;

4) chopMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX TIOHATHUAX MAaTEMATHYECKOTO aHAIIN3a U UX
CBOWMCTBaX, BIJIAJICHNEC YMCHHUEM XapaKTepU30BaTh TOBeICHUE (YHKIWN, WCIIOIH30BAHKE

IMOJIYYCHHBIX 3HAaHUH AJId OINMMCAaHUA U aHaJIn3a pCaJIbHBIX SaBI/ICI/IMOCTGI\/'I;

5) BiajgeHHEe YMEHHUSIMU COCTABJIEHUS BEpPOSITHOCTHBIX MOJEIEM IO YCIOBHIO 3aJaud MU
BBIYMCIICHUS! BEPOSITHOCTU HACTYIJIEHUS COOBITUH, B TOM YHCJIE C HPUMEHEHUEM (QopMyI
KOMOMHATOPUKM U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; HCCIEOBAaHUS CIydalHbIX

BEJINYMH 10 UX PACHPENEIEHUIO.

Conep:xkanne yueOHoro npeamera «Marematuka»

Aure0pa m Ha4YaJ1a MaTEeMATHYECKOI0 AHAJIH3A
10 xnace

BBenenune B npeamMer. MmnoxkecTBa. DIIEMEHT MHOXKECTBA, IIOAMHOXCCTBA. PaSHOCTB,
AOIMIOJIHCHUEC, TMEPCCCUCHUC U O6’beIlI/IHeHI/Ie MHOKECTB. YmucIoBele MHOXecTBa. JIoruka.



BrickaspiBanus. 3akoHbl (hopManbHOW JOTMKH. HawanpHble CBeACHUS W3 MaTeMaTHYECKOi
JoruKH. TabauIbl HICTHHHOCTH.

JdeauMocth 4yuces. IloHsATHE AEIMMOCTH, NEIMMOCTh CyMMBI M IIpou3BelcHus. [JleneHue ¢
octatkoM. IIpu3Haku nenumocTu. Perienue ypaBHEHUH B LIEJIBIX YUCIaX.

MHorouienbl. Anredpandeckue ypaBHeHusi. MHOrowieHsl OT OJHON mnepemeHHOH. Cxema
lopuepa. MuorouwieH pP(X) u ero kopeHb. Teopema be3y. AnreOpaudeckoe ypaBHEHHE.
CnenctBue u3 Tteopembl be3y. Pemienue anreOpanueckux ypaBHEHUH pas3JIOKEHHEM Ha
MHOKHUTEIIH.

Crenenb ¢ JelicTBHTEJbHBIM MNoOKa3arejgeMm. /leiictBurenpHble uucna. beckoHeuHO
yOBIBaromasi reoMeTpuueckasi mnporpeccus. ApuMeTHdecKkuil KOpeHb HaTypaJlbHOW CTETEHH
Crenenp ¢ pauMoHanbHbIM NoOKa3aTesneM. CTeneHb ¢ AEWCTBUTEIbHBIM MOKa3zareneM. Pemenue
3a/1a4.

Crenennas ¢ynkuusi. CrenenHass ¢yHkius, e€ cBoiictBa M Tpaduk. BzaumHo oOpaTHbIE
¢yakuun. CnoxHble (yHKUMH. JpoOHo-nmuHelHass ¢QyHkuus. PaBHOCUIIbHBIE ypaBHEHUS U
HepaBeHCTBa. MppanmoHanbHble ypaBHEHMUS.

IMoxka3zatenbnasn ¢pynkuus. [TokazarensHast QyHkuus, e€ cBoiictBa u rpaduk. [lokazarenpHbie
ypaBHeHus. [lokazarenbHble HepaBeHCTBA. CHCTEMBI IOKa3aTENIbHBIX YPAaBHEHUN U HEPABEHCTB.
Jlorapumuueckas ¢ynkuusa. Jlorapudpmel. CpoiictBa sorapudmoB. JlecsaTuuabie u
HaTypayibHble Jorapupmel. dopmyna mepexona K HOBOMY ocHoBaHHIo. Jlorapupmuyeckas
¢byukuus, e€ cBoiictBa u rpaduk. Jlorapupmuueckue ypaBHeHus. Jlorapupmudeckue
HEpaBEHCTBA.

Tpuronomerpudeckune ¢opmyusnl. Pannannas mepa yrima. [IoBOpOT TOYKM OTHOCHTENBHO
Hayana koopauHaT. OnpeneneHue CMHyca, KOCHHYCa M TaHT€HCA. 3HAKU CHHYCAa, KOCHHYCAa H
TAQHT€HCa. 3aBUCHUMOCTb MEXAY TPUTOHOMETPUYECKUMHU (YHKIUAMU OJHOTO M TOIO XK€
aprymeHra. TpuroHoMmerpuueckue ToxkzaectBa. CHHYC, KOCHHYC M TaHI€HC YrjioB o U —«.
dopMynbl  clokeHHUs. TpuroHoMeTpuueckne (QYHKIIMH JIBOMHOTO M TIOJOBHHHOTO yrJa.
®opmynel ipuBeaeHuss. CyMMa U pa3HOCTh CUHYCOB. [Ipon3BeieHre CHHYCOB U KOCHHYCOB.
TpuroHoMerpuueckue ypaBHeHUsl. YpaBHEHHE COSX =a. YpaBHeHHe SINX=a.YpaBHEeHHUE
tgx =a. TpuroHoMmerpuyeckue ypaBHEHMs, cBoAsdlecs K anreOpamdeckuM. OTHOPOAHBIE

ypaBHeHUs. MeTo/ 3aMeHbl HEU3BECTHOTO. MeTo | pa3inokKeHHsl Ha MHOKUTENIU. MeTo ] OLIeHKH
JIEBOM M TpaBOM 4YacTell TPUTOHOMETPUYECKOro ypaBHEHHsS. CHUCTEMbl TPUTOHOMETPHUYECKHX
ypaBHeHu#. Tpuronomerpuieckre HepaBeHCTBA.

IToBTOpEHHE.

Auredpa u HaYaJIaMaTeMaTHY€eCKOI0 AHAJIU3A
11 kuace

Tpuronomerpuueckne ¢Qynkuuu. OO0nacTy omnpeAeneHUss W MHOXKECTBO  3HAUYCHUU
TPUTOHOMETpUYECKUX QYyHKUIMA. YETHOCTH, HEUETHOCTD, TEPUOAUYHOCTh TPUTOHOMETPUUECKUX
¢byukuii.CoiictBa QyHKIMu Yy =C0SX u e€ rpadpuk. CpoiictBa (yHKIMHM Y =SINX u eé
rpaduk. CoiicTBa u rpaduku QyHKuud y=1tgx u y=-ctgx. OOpaTHbIe TPUTOHOMETPHUECKUE
GyHKIHH.

IIpousBoaHas n eé reomerpuyeckuii cMbica.HucnoBsle nocnenoBareabHOCTH. OmnpeneneHue
npenena mnocienoBaTenbHOCTH. CBoMcTBAa  cXxoAduuxcs mnocienoBarenbHocTed. [Ipenen
MOHOTOHHOH MOCJeI0BaTeIbHOCTH. Yucno e. Boluncienue npenenoB MOCIeNOBaTENbHOCTEH.
Omnpenenenune mnpenena @ynkuuu. HenpepsiBHOCTH  QyHKIMu. CBoiicTBa  (yHKIHA,
HENpepbIBHBIX Ha oTpe3ke. OmnpeneneHue Mpou3BogHOW. DopMysabl HNPOU3BOIHBIX AJIEMEH-
tapubiX GyHkui. JuddepennupoBanre cymMmbl, Mpow3BeAeHHs, YacTHOTO. [Ipow3BoaHas
cnoxxHoit ¢ynkuuu. IlpousBognas oOparnoit ¢yHkumu. IlpousBogHas creneHHOW (yHKUIUU.



[IpousBoaHbie 3neMeHTapHBIX (GYHKIUH. YTia0BoH kod(duuumeHnt mnpsmoii.l eomerpuueckuii
CMBICJI TPOU3BOIHOM. Y paBHEHHE KacaTeNbHOU K TpaguKy (QyHKIHU.

IIpuMeHeHne NPON3BOAHOI K HccieA0BaHuI0 pyHKIMii. Bo3pacTanue n yobiBaHUE QYHKIUH.
OkcrpeMyMbl (yHkuud. HeoOxoauMble U 10CTaTOuHBIE yCIOBHS 3KcTpemyma. HambGonbmiee u
HauMeHbllee 3HaueHUs (yHkuuu. [Ipom3BomHAas BTOPOro MOPsAKA, XapaKTep BBIMYKIOCTH H
toukn meperuda. [locrpoenme rpadukoB ¢yHknuil. Cxema uccienoBanus (QyHKIHHA, METOX
nocTpoeHust rpaduka 4eTHOW (HEYeTHOW) (YHKIMU. AJTOPUTM HAXOXKICHHS HauOOJBIIETO U
HAMMEHBIICTO 3HAUYCHUH (GYHKIMH Ha oTpe3ke [a;0] m Ha mHTEepBase; mpaBuMiia HAXOXKICHHS
HanOOJIBIIETO ¥ HAUMEHBIIETO 3HAYCHHH.

IlepBoodpa3nasim uaTerpai.llepsooOpasnas. ITpaBuia Hax0XACHUS IIEPBOOOPaA3HBIX (Ta0JIMIIA
nepBooOpa3ubix). Ilmomane KpuUBOJIMHEHHOW Tpamenuu, (opMyna BBIYUCICHHUS IUIOIIA M
KpUBOJWMHEHHOW Tpanenuu. MuTterpan. Beraucnenue omnpeneneHHBIX WHTErpaioB ((opmyma
Herotona-JleiiOnuia). Berurcinenue riomianeit Guryp ¢ moMmolnpl0 MHTErpaioB. [IpumeHeHne
MHTErpajioB /Ui pelieHus (U3nIecKux 3aaad.

KomoOunatopuxa.llpasmio mnpousBeneHusi. Pasmemenuss ¢ moBTopeHusMu. IlepecTtaHOBKH.
Pa3memienus 0e3 nmosropenuil. Couetanust 6e3 nosropeHuil u OuHoMm Heiotona. Coueranus u
OMHOMUANbHBIE KOY(PPUIINEHTHI.

DJIeMEeHThl TEeOPUM BEPOSITHOCTE W CTATHCTUKU.BeposTHOCTH coOBITHS. Buapl COOBITHI.
KomOunamuu co6situii. [IpoTuBonosoxkueie coObITUS. ONBIT C paBHOBO3MOKHBIMH HCXOJIaMHU.
Knaccuueckoe ormnpenaeneHre BeposITHOCTH coObITHs. CrokeHue BeposiTHOocTed. BepostHocTb
MPOM3BEACHUS He3aBUCUMBIX coObITHil. Popmyna bepunymmm. CraTtucTuka: reHepaibHas
COBOKYITHOCTb, BBIOOpKa, MOJla, MeIaHa, CpeJHee, pa3Max BapHallui, OTHOCUTEIbHAs 4acToTa,
OTKJIOHEHHUE OT CPEIHETO, TUCIIEPCHs, CPETHEE KBAIPATHUECKOE OTKIIOHEHHE.

KommnexkcHble 4yucaa. OnpeneneHne KOMIUIEKCHBIX 4Hcend. CIIOKEHHME W YMHOJKEHHE
KOMILIEKCHBIX uncen. KoMiekcHo conpsbkéHHble udncnaa. Moayilb KOMIIIEKCHOTO YHCIA.
BeluntaHne KOMIUIEKCHBIX uucell. /[lelleHMe KOMIUIEKCHBIX uucenl. ['eomerpuueckas
MHTEpHpeTalys KOMIUIEKCHOro 4ucia. TpuroHomerpuueckas (Gopma KOMIUIEKCHOTO YHCIIA.
YMHOXKEHHE U JIeJIeHUEe KOMIUIEKCHBIX YHCEJl, 3allUCaHHBIX B TPUTOHOMETPUYECKOH (opMme.
®opmyna Myaspa. KBaapatHoe ypaBHEHHE ¢ KOMITJIEKCHBIM HEM3BECTHBIM.

3ak/II04uTeIbHOE NOBTOPEHHE Kypca ajareOpbl 1 HA4YajJl MATEMAaTHYECKOI'0 aHAJIHM3a NpPH
MOATr0TOBKE K HTOrOBOM aTTECTAllMM 110 MAaTEeMaTHKE.

I'eomeTpust
10 xaacc

BBenenue B mnpeamer. IIpeamer crepeomerpun. AkcHOMBI cTepeomeTpuu. Hekotopwie
CIIECTBUS U3 aKCHOM.

ITapa/uteIbHOCTE NPAMBIX M IJIOCKOCTeH. [lapamienbHOCTh MPSAMBIX, NPSAMONW U IUIOCKOCTH
(mapasutesipHbIe MPSIMbIE B IPOCTPAHCTBE, NPU3HAK MAPAJUICIIBHOCTU IPSMBIX B IPOCTPAHCTBE).
[TapamnenbHOCTh HPSIMON M IUIOCKOCTH. B3amMHOE pacrosioKeHHE NPSMBIX B IPOCTPAHCTBE.
CkpemuBaroniyecs npsiMple. YTJbl C COHANPaBJIEHHBIMUA CTOpOHAMH. B3anMHOe pacnosioxeHue
IPSIMBIX B IPOCTPAHCTBE. YTOJ MKy NpsMbIMU. [lapanienbHble IIOCKOCTH.

CpolicTBa mapayenbHbIX IuockocTed. Terpasap. Ilapamrenenunen. Iloctpoenue ceueHuit
TeTpajipa U napajijiesenuneaa.

IlepneHAUKYAAPHOCTL NPAMBIX M IUIOCKOCTeld. llepnenaukynspHele IpsiMBIE B
npocrtpanctee. llapamnensHeple  mpsMble, NEPHEHIUKYISApHbIE K IUIOCKOCTU. IlpusnHak
NEPIEHIUKYJIAPHOCTA IPSAMOM U INIOCKOCTH. Teopema O MNpsAMOH, IEpHEHAUKYIIPHOU
IIJIOCKOCTH. PaccTosiHMe OT TOYKM 1O IUIOCKOCTU. Teopema O TpEX MEPIEHAUKYIsApax. YTol
MEXIy NpsIMOM M IUIOCKOCTBIO. JIByrpaHHbi yroia. [Ipu3Hak NEpHEHIUKYISIPHOCTH ABYX
mnockocter. [IpsamoyronesHelil napamienenunen. TpéXrpaHHbii yroy. MHOrOrpaHHsIi yroJl.
Muororpannuku. Ilonsatue wmHororpanHuka. IIpmsma. I'eomerpuyeckoe Tteno. Teopema
Oinepa. [Ipusma. IlpoctpancTBennas teopema Ilugaropa. Iupamuna. IlpaBuneHas nupamuia.



VYceuénnas nupamuna. Ilocrpoenue ceuenuit nupamua. Cummerpust B npoctpaHcTse. [lonsarue
[IPaBUJIBHOTO MHOTOTPaHHUKA. DJIEMEHTbHl CUMMETPUH IIPABUIIBHBIX MHOIOI'PAHHUKOB.
IToBTOpEHUe.

I'eomerpus
11 kaacc

Hunaunap, konyc u map. Ilowarne mwmzapa. Ilnomane nosepxHoctu nunuHapa. [lonarue
koHyca. Ilnomanp mnoBepxHOCTH KOHyca. Yceu€HHbI KkoHyc. Cdepa u map. Bzaumuoe
pacrionoxenue cgepbl W miockoctu. KacarembHas miockocte K cdepe. [lmomans chepsr.
B3anmuoe pacnonoxenue cdepsl u npsamoir. Cdepa, BHHcaHHas B IHJIUHIPUYECKYIO
noBepxHocTh. Cdepa, BnucaHHas B KOHHUYECKYIO IMOBEPXHOCThb. CedeHMs] LMIMHAPUYECKON
noBepxHoCcTU. CedeHHs] KOHMYECKOM MOBEPXHOCTH.

O0bém Ten.llonstue o00bEMa.O0BEM mnpsiMOyroibHOro mnapamienenunena. OO0bEM NpsIMOi
npusMbl. O0bEM mwiMHApa. Beruncienne oO0bEMOB Ten ¢ momombio HHTErpaiza. OO0BEM
HaKJIOHHOM npu3Mbl. O0bEM HakJIOHHON mpu3Mbl. O0bEM nupamuasl. O0bEM KoHyca. OOBEM
mapa. O0BEMBI IAPOBOTO CETMEHTA, IAPOBOTO CJIOS U MIapoBOoTO cekropa. [lmomans chepsr.
BekTopsl B npocTpancrBe. [loustue Bektopa. PaBeHcTBO BEKTOpOB. CJI0KEHUE M BBIUUTAHUE
BEKTOpOoB. CymMMa HECKOJIBKMX BEKTOPOB. YMHOXKEHME BEKTOpa Ha uyuciio.KomimanapHsie
BekTophl. [lpaBuino mnapamnenenunena. Pa3znoxeHue BeKTopa MO TpeM HEKOMILJIaHAPHBIM
BEKTOpaM.

Metox koopamHar B mnpocrpaHcrBe. JIBumxkenusi. IIpsimoyronpHas cucrema KOOpAMHAT B
npoctpaHcTBe. Koopannatel Bektopa. CBsi3b MEXAY KOOpPAWHATAMU BEKTOPOB U KOOPAWHATAMU
touek. [Ipocreiimue 3agaun B KOOpAWHATax. YpaBHEHHE cepbl. YTOJI MEXIy BEKTOPaMH.
CkansipHO€ NPOM3BEICHUE BEKTOPOB. BBIUMCIIEHHE YIIIOB MEXIY NPSAMBIMM M IUIOCKOCTSMH.
VYpaBHenue mnockoctu.llenTpanbuas cumMmerpus. OceBas CUMMETpHUA. 3epKajbHAasi CUMMETPHSL.

[Tapannensubrit neperoc. [IpeoOpa3zoBanue moao0usi.

3akI0YUTEeIbHOE TOBTOPEHHE Kypca TreoMeTpPHUH NPH MOATOTOBKE K HTOroOBOW
aTTecTAlUH 10 MaTeMaTHKe.



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPE/IMETA «<MATEMATHUKA »

I'naBa/ Conep:kaHue MaTepuasa

KoJ-Bo
qacoB

Hean o0yuenus

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 10 k1ace

INHOBTOPEHME. BBEJJEHHUE B IPE/IMET

12

Anrebpandeckue BelpaxkeHus. JIMHelHbIe ypaBHEHUS U
CUCTEMBI YpaBHEHUN. UK CIIOBbIE HEPABEHCTBA U
HEPABEHCTBA MEPBOM CTENEHU C OJJHUM HEU3BECTHBIM.
Jluneitnas pynkuus. KBagparueie kopuu. KBagpatHeie
ypaBHeHus. KBaapatuunas ¢yHkius, e€ cBoicTBa.
KBanparusie HepaBeHcTBa. CBOMCTBA U rpa@UKu PYHKIUH.
[Iporpeccuu n cnoxHele NPOLEHTH. MHOXECTBA. DIIEMEHT
MHO>KECTBA, IIOJIMHOKECTBA. Pa3HOCTB, AOMIOJIHEHHE,
nepeceueHre u 00beIMHEHNE MHOXKECTB. UHCI0BbIE
MHOXxecTBa. Jloruka. BeickazpiBanust. 3akOHbBI (OpMaTbHOMN
norukd. HavanpHele cBECHNS U3 MATEMATUYECKON JIOTHKH.
Ta0auIel HCTUHHOCTH.

IIpeamerHbIe Hean:

cHUCTEeMaTu3alusi 3HAaHUW Ha OCHOBE OO0OOIIAIOIIEr0 TOBTOPEHUS
Kypca anredpbl OCHOBHOM IIKOJIBI;

3HAKOMCTBO C OCHOBHBIMH JIIOHATUAMU TeOpI/II/I MHOXECTB, C
E)J'IeMeHTapHBIMI/I )IGI\/'ICTBI/ISIMI/I C MHO>XXECTBaMU,

OBJaJICHUE OCHOBHBIMHM TOHSATHSMH M  3aKOHAMHU  JIOTHKH,
NPUHLIMIIAMUA ~ KOHCTPYHpPOBaHHS M JIOKA3aTeJIbCTBA  TEOPEM,
dbopMupoBaHHE TpEACTAaBIEHUH O MeToJax MaTeMaTUKH, O

MAaTeMaTUKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH.
MeTanpeaMeTHble HeJu:

pPa3BUTHE JIOTUYECKOTO MBIIUICHUS;

YCBOCHME YHUBEPCAIBHBIX MHOKECTBEHHBIX MOHSTHH, MPUMEHUMBIX
UL cO3JaHusd  MOJENIeM  pa3iiMyHbIX  SIBJIGHUH  TPUPOJBI,
0OIIIECTBEHHBIX SIBJICHHII;

OBJIaJICHUE YCTHBIM M TIMCbMEHHBIM MATEMaTUYECKUM SI3BIKOM,
MIPUMEHUMBIM npu HU3y4YCHUH MpeIMETOB €CTECTBEHHO-
MAaTeMaTUYECKOTO LIMKJIA, Pa3BUTHE UCCIIEI0OBATEIbCKUX YMEHUI;
pa3BUTHE YMEHHI OOOCHOBBIBATH CBOU BBIBOJBI, (POPMYIHPOBATH
OTPHILIAHUS BbICKA3bIBAHU, IPOBOJANTH JI0KA3ATEIbHBIE PACCYKICHUS.
JINYHOCTHBIE LeJIN:

pa3BUTHE  TBOPYECKUX  CIOCOOHOCTEW, HMHTYWUIIUHU, HABBIKOB
CaMOCTOSITENILHON NIEeATENbHOCTH, (OPMHUpPOBAHUE TPEOOBATEIBHOCTH
K TIOCTPOEHUIO  CBOMX  BBICKa3bIBAHMM M  OIPOBEPKEHUIO
BBICKa3bIBaHUH.




AEJIMMOCTD YHUCEJL

ITonsarue ACIIUMOCTH, ACITIUMOCTb CyMMbI U ITPOU3BCACHUA.
Henenne c¢ ocratkom. I[lpusnaku penumoctu. PemieHue
YPAaBHEHUH B LIEJIbIX YUCIIAX.

Ilpeomemmnuie yenu:

— (dopmupoBaHHE NPEICTABICHUM O CBOWCTBaX IEIMMOCTH CYMM H
IIPOU3BEICHNN YHUCEIT,

— pa3BUTHE YMEHHH MNpPUMEHSATh CBOWCTBA JEIUMOCTH CYMM H
MIPOU3BEACHUN IPU PEILIEHUH 3a/1ay;

— cucTeMaru3alMs 3HaHUM O T[pU3HAKax JIeJMMOCTH, YyMEHHUeE
MPUMEHATH UX TIPHU BBIYUCICHUSX U PEIICHUH CIOKETHBIX 3a/1a4;

— pa3BUTHE YMEHHMI pelleHus 3aJad, CBS3aHHBIX C HaXO0XJIECHUEM
OCTAaTKOB OT JEJCHHS YHUCIIOBBIX 3HAUYEHUN Ppa3IMYHBIX YHUCIIOBBIX
BBIPKEHUI Ha HaTypaJbHbIE YHUCIIA;

— (¢opMUpOBaHHE YMEHUW pEIIeHUs ypaBHEHWI MepBOil M BTOpOM
CTENEHH C JBYMS HEU3BECTHBIMU B II€JIbIX YHCIIAX.

Memanpeomemmnuie yenu:

— pa3BUTHE YMEHHU CaMOCTOSITEIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATH
U KOPPEKTHpOBaTh  JCHCTBHUA B  mpolecce  0000mmeHus,
CHUCTEMAaTH3aluy U PaCIIUpPEHUs 3HAHWM, MOJYyYEHHBIX B OCHOBHOM
LIKOJIE;

— pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSTEIbHOMY TIIOMCKY METOJ0B
pelIeHusl NPAKTUYECKUX W NPUKIAAHBIX 33Ja4 C IPUMEHEHUEM
M3Y4YEHHBIX METOJIOB.

JIuunocmmuuvle yenu:

— (¢opMUpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YpOBHIO Hayku; (JOpMUPOBAHHE OCHOB CAaMOBOCIIMTAHHUS B IPOLIECCE
BBITIOJTHEHHSI pa0OT PA3HOTO YPOBHSI CJIOKHOCTH.

MHOI'OYJIEHbI. AITEBPANYECKHE
YPABHEHUA

MHuorounensl oT onmHoi mepemenHod. Cxema ['opaepa.
Muorounen pP(X) u ero kopeHb. Teopema  bBe3y.
AnreOpandeckoe ypaBHenue. CrenctBue u3 Teopembl besy.
Pemienne anreOpanueckux ypaBHEHUH pa3jIoOKEHHEM Ha
MHOKHUTEIH.

Ilpeomemmnuvie yenu:

— 00001IeHre U cucTeMaTh3alys NOTyYeHHbIX B OCHOBHOM LIKOJIE 3HAHUI
yUaIMxcsi 0 MHOTOUJICHAX;

— 3aBepuieHHE (OPMHUPOBAHHMS YMEHHH BBINOIHATH apu(METHYECKHE
JEHCTBUSL HAJ MHOTOWIEHaMH, BO3BOJAUTH [JBYUYJIEH B CTENEHb C
HaTYpaJIbHBIM MTOKa3aTeNIeM;




— Ppa3BUTHE MPEICTaBICHUN O MHOTOUJIEHE KaK MaTeMaTH4YeCKOW MOJIENH,
MO3BOJISIIOLIEHN OMUCHIBATH U U3yYaTh pa3HbIe MPOLIECCHI;

— Dpa3BUTHE YMEHUH  HCIONb30BaTh  QJITOPUTMBI  IPeoOpa3OBaHUI
MHOT'OWICHOB ¢ OOOCHOBAaHHMEM Ka)KJOr'O Iara, B YaCTHOCTH, ACJICHHE
MHOT'O4JIEHa Ha MHOT'OYJIEH;

— (QopmupoBanue yMmMeHHI pemaTh anreOpanveckue ypaBHEHHS N-U
CTEIEHU, TPUMEHSISI N3YUEHHbIE TPUEMBI U METO/IBI;

— pa3BUTHE YMEHUN MPUMEHSATH PA3IUYHbIE METOJAbl PEIICHHUS CUCTEM
anredpanveckux ypaBHEHH, 0OOCHOBBIBASI MPEUMYIIECTBO MPUMEHEHUS
BBEIODAaHHOTO METOJa, W TMPOBOAUTH TMPH OTOM JOKa3aTelbHBIC
PacCy>KJIEHUS B XOJI€ PEIICHUS] CHCTEMBI.

Memanpeomemnuie yenu:

— (QopmupoBaHHEe  yMEHHI  CAaMOCTOSITENIBHO  OCYIIECTBJISATH,  KOH-
TPONUPOBATh U KOPPEKTUPOBATH CBOKO JICATEIHLHOCTH MPU BHITTOJIHEHUH
npeoOpa3oBaHUii MHOTOWIEHOB ¥ PENICHWH YPaBHCHHH W CHUCTEM
YpPaBHEHMUI;

— pa3BHUTHE HaBBIKOB [T03HABATEJILHON JESITEIbHOCTH;

— (¢opMHpOBaHHE YMEHHH CaMOCTOSTEIbHO OIEHWBAaTh M IPHUHUMATH
pelIeHNs B IPOLIECCE BHIMOMHEHNS KOJUIEKTUBHBIX paloT.

JIuunocmmuuie yenu:

— BOCHHUTaHME IATPUOTU3MA, TOPIOCTH 3a CBOW PoauHy Ha mnpumepe
JKU3HU U JEATENbHOCTH OTEYECTBEHHBIX Y4€HbIX-MaTemaTukos (IT.JI.
UYeOrIi1eB);

— (¢dopMHpPOBaHUE MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO HayKH;

— pa3BUTHE TOTOBHOCTH K CaMOOOpPa30BaHMIO KaK YCIOBUIO YCIHEIIHOTO
JOCTIDKEHHSI ITOCTABJICHHBIX 1eIeii B BRIOPaHHOMW cepe NesITeNbHOCTH.

v CTENEHH C JEMCTBUTEJbHBIM 11
INHOKA3ATEJIEM
JlelictBuTenbHble  uyucina.  beckoHeuHo — yObIBaromias Ilpeomemmnvie yenu:
reoMeTpudecKas Inporpeccus. ApH(OMETHYECKHH KOPEHb — pasBUTHE IIOHATHUA JCHMCTBUTEIBHOIO UHCIA KAk pe3ysbrara
HaTypaJlbHOM  creneHu. CTeneHb ¢ palMOHAIBHBIM BBICTPAaMBaHUsA HAydHOM TEOpUM JCUCTBUTENIBHBIX YHCEI HaA

nokazareneM. CreneHb C IeHCTBUTEIBHBIM IIOKA3aTEIIEM.
Pemenue 3amay.

OCHOBAHHWU MOHATHUA IIPCACIIa YHUCJIOBOM nOoCICaA0BAaTCIBHOCTH,




— (dopmMupOBaHHE TOHATUS CTENEHU C JCUCTBUTEIILHBIM TOKa3aTejeM
KaK  OCHOBBI  JUIl  M3Y4YEHHUs  CTENEHHOW, ITOKa3aTeJIbHOM,
JorapupMUIEcKoi QyHKIHT;

— pa3BUTHE YMEHUU NMPUMEHSTHh CBOMCTBA CTEIECHU C JCHUCTBUTEIbHBIM
MoKa3aTeJeM MpPU MOJCIUPOBAHUM W M3YUYCHUM MaTEeMaTHYECKUX
MOJIETICH, OMNHCBIBAIOIIMX MPOLECCHl € TMOMOIIBKD CTENEHU C
JNeWCTBUTEIILHBIM TTOKa3aTeIeM;

— (dopmupoBaHHE YMEHUW TPUMEHSATH METOJbI JI0OKA3aTeIbCTB W
AJITOPUTMBI PEIIEHUN MPAKTUUECKHUX 3a/1a4, ONMUPAsICh HA U3YYCHHBIE
TEOPEMBI U CIICACTBUSI.

Memanpeomemmnuwie yenu:

— pa3BUTHE YMEHUU CAaMOCTOSATEIHHO OCYIIECTBIISITh, KOHTPOJIUPOBATH
U KOPPEKTHUPOBaTh JACITEIBHOCTH B  Tpoliecce 000O0ImeHus,
CHUCTEMAaTH3aIlii W PACIIUPEHUs 3HAHWM, TIOJYYEHHBIX B OCHOBHOMU
LIKOJIE;

— pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSTEIbHOMY TIIOMCKY METOJOB
pelieHusl MpPaKTHYECKUX W MPUKIAJHBIX 337a4, C NPUMEHEHUEM
M3Y4YEHHBIX METOIOB;

— ¢opMUpOBaHHE YMEHUU SCHO U TOYHO H3JIaraTh CBOIO TOUKY 3PEHUS
KaK YCTHO, TaK M MHCbMEHHO, TI'PaMOTHO IIOJIb3YACh SI3bIKOM
MaTE€MAaTHUKH.

JIuunocmmuvle yenu:

— ¢opMUpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO HayKH;

— ¢opMUpOBaHHE OCHOB CAMOBOCIHTAHHUS B TMPOIECCE BBINOJIHEHUS
paboT pa3HOrO YPOBHSI CIIOHOCTH, TPEOYIOUIMX OTBETCTBEHHOTO U
TBOPYECKOTO OTHOLIEHUS;

— pa3BUTHE CHOCOOHOCTH M TOTOBHOCTHM BECTH IHAIOT C APYTUMHU
JIOJIbMU B POIECCE COBMECTHOM IEATEIbHOCTH.

CTEIIEHHAA ®YHKIUA

13

Crenennas ¢yHkuus, e€ cBoiictBa u rpaduk. BzaumHo

Ilpeomemnvie yenu:

10




obparabie  yHkiuu.  Cioxsble  QyHKIUU.

nuHeiHas — QyHKOUsA.  PaBHOCMIIBHBIE
HepaBeHCcTBa. MppaumoHaabHbIE YpaBHEHHUS.

YpaBHEHUSA

Hpo6Ho-

u

BBEJICHUE IIOHATHUSl CTENEHHOW (yHKIMHU; H3ydeHUEe €€ CBOMCTB
AHATTUTHYECKUMH U TpapUUECKUMHI METOJAMH;

U3ydeHHe TOHATHS oOpaTtHOW QyHKIMH;, 0O0O0OIIEHNE MOHATHUS
oOpaTtHOW (YHKIMH C KCIOJB30BAaHHEM paHee W3YYeHHBIX 3a-
BUCUMOCTEH; (OpPMHpPOBAHHE YMEHHS aAHATUTUYECKOW 3arucu
¢yHKIMM, OOpaTHOM JaHHOM, a TaKXKe YMEHHUS MOCTPOEeHMs rpaduka
o0paTHOH (yHKINH;

BBEJICHUE TIOHATUS CI0KHON (PYHKIINU;

paccMOTpeHue CBOMCTB M Tpaduka IpOOHO-IMHEWHOW (YHKIINH;
JEMOHCTpalsl MPUMEHUMOCTH JpOOHO-THMHEWHON (YHKIUU Kak
MOJIETN pelIeHUs] TPUKIAIHBIX 3a7a4;

BBEJICHUE OINpENeNIeHU pPAaBHOCWIBHBIX ypaBHEHUN (HEPaBEHCTB,
CUCTEM) U ypaBHEHHH (HEpaBEHCTB, CUCTEM) — CIIE/ICTBUI;

BBEJICHUE TOHATUS 00JIACTH OIpe/leIeHNs] ypaBHEHUs! (HEpaBEHCTBA,
CHUCTEMBI);

NPUMEHEHHE TIPU PEIICHUW YpaBHCHWH (HEPABEHCTB, CHCTEM)
CBOWCTB paBHOCHJILHBIX ITPEOOPA30BAHHMI;

oOyueHMEe METOJaM pEUIEHHUs HPPALMOHANBHBIX YpaBHEHUH U
HEPaBEHCTB.

Memanpeomemmnuie yenu:

oOydyeHue  mpuemMaM  HMHTEpPIpETalud  SBJICHWA  MPOIIECCOB,
MPOTEKAOIIUX 110 CTETIEHHOM 3aBUCUMOCTH;

pa3BUTHE YMEHUN CaMOCTOSITENIbHO OMPENENSTh LEIH NeATEIbHOCTH
M0 W3YyYCHHIO OJJIEMEHTapHbIX (YHKIMA HM HX [OPUMEHEHHUIO,
UCIIOJIb30BaTh  BCE  BO3MOXHBIE PECypCchl Ui JOCTHXKCHHUS
MOCTABJICHHBIX IIEJICH;

dbopMupoBaHUE CIIOCOOHOCTH U TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METO/IOB PEIICHUS IPAKTUYECKUX 3a/a4;

pa3BUTHE KPUTUYHOCTH MBIIUJIEHUS B MPOLECCE OUEHKH M MH-
TeprpeTanuy HHPOpMAaIIHH, TOTy4aeMOil U3 pa3IUYHbIX HCTOUHUKOB;
pa3BUTHE YMEHUM B3aWMOJICHCTBHS B MPOLECCE IMOUCKA PEIICHHS

11




npoOIeM.

Jluunocmmuote ueiau:

(opMHpPOBAaHUE MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH;

pa3BUTHE CTPEMJICHH K CaMOCTOSITEJIBHOM TBOPYECKOW H OT-
BETCTBEHHOU JESATENLHOCTH;

pa3BUTHE CTPEMJIEHUH K caMO00Opa3oBaHHUIO, CO3HATEIbHOMY OT-
HOILIEHUIO K HENpPEphIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEHIHOM
npodeCCHOHAIBHON 1 OOIIECTBEHHOU e TEIHHOCTH.

Vi

INOKA3ATEJIbHAS ® YHKIIUA

10

IlokazarenbHast ¢yHKuMs, €€ CcBOHCTBA
[TokazarensHble ypaBHeHUs. [loka3arenbHble HEpaBEHCTBA.
CucTeMbl MOKa3aTeIbHbIX YPABHEHUN U HEPABEHCTB.

Ilpeomemnuie yenu:

BBEJICHUE TOHATHUS MOKa3aTeNbHOW (DYHKIMM; HW3ydeHHE CBOMCTB H
MOCTpOCHUE TpadrKa MoKa3aTeaIbHON (DYHKIIHH;

00y4YeHHE PEIICHUIO TIOKA3aTelbHBIX ypaBHECHHWH (HEPaBEHCTB,
CHUCTEM) aHAJTUTHYECKUMU U TPaPUIECKUMHU CIIOCOOaMHU.

Memanpeomemnuie yenu:

MOJIETUPOBAaHUE SBJIIEHUH U TMPOLECCOB, MPOTEKAIOUIUX IO 3KC-
MOHEHIIMAJTBLHOW 3aBUCHUMOCTH, C MOMOLIbI0 (opMyln U TpaduKoB
noKasareabHON (QyHKIINH;
UCCIIEIOBAaHUE DPEAJbHBIX IMPOLECCOB M SIBICHUM, MPOTEKAIOIIUX 10
3aKOHAM TIOKa3aTelIbHOM 3aBUCHUMOCTH, C TIIOMOIIBIO CBOICTB
MoKazareabHON (DYyHKIIUH.

Jluunocmmuoie ueau.

pa3BUTHE aHAIUTUYECKUX CIOCOOHOCTEH W MHTyHIUU (B XOJe
HaOJIFO/ICHUS 32 MIOBEJACHUEM SKCIIOHCHITUAILHBIX 3aBUCUMOCTEH);
pa3BUTHE HCCIICAOBATEIILCKUX YMEHHM, HEOOXOJUMBIX B OCBOCHHHU
OyIylIuX TBOPUECKUX MPOQecCHii;

COBEPIICHCTBOBAHUE KYIbTYpPhl BBIYUCIUTENBHBIX U TpadUyecKux
JICHCTBUN.

VilI

JJOTAPUOMHUYECKASA ©YHKIUA

14

Jlorapugmsl. CoiicTBa  JIOTapu(pMOB.

JlecaTuuHbie

Ilpeomemnvie yenu:
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HaTypaibHble Jorapupmel. Dopmyna mepexona K HOBOMY
ocHoBaHuto. Jlorapudmuueckas QyHKIUsS, €€ CBOWCTBA U
rpaduk. Jlorapudpmudeckue ypaBuenus. Jlorapudpmudeckue
HEpPaBEHCTBA.

BBEJICHHE TIOHATHS JIorapudma gucia;

U3y4CHHE CBOICTB JOTapH(PMOB;

NPUMEHEHHE CBOMCTB JIOTapHU(PMOB U OCHOBHOTO JIOTAPH(PMHUUIECKOTO
TOXKIECTBA JUIA  YOPOIICHUS  JIOTapU(PMHUECKHX  BBIPAKCHHUN
BBIUHCIICHUSX;

BBEJICHUE TIOHATUHN JAECATUYHOIO U HAaTYpaJbHOTO JIorapudma;
npuMeHeHue GopMyibl repexo/a jorapudma Kk Apyromy OCHOBAHHUIO
JUTSL BBIYUCIICHUS JIOTapu(MOB YHCEI C JIFOOBIMU OCHOBAHUSIMU (TIPH
MCI0JIb30BAHUHU BBIUNCIUTEIbHOW TEXHUKH);

BBEJICHUE TOHATHUA Jorapudmuyeckoil QyHKINHU, U3y4yE€HUE CBOIICTB
jorapu@muueckor GyHKIMH U IOCTpoeHue e€ rpaduka;

o0ydeHue pelIeHnIo JorapupMUIecKuX YpaBHEHUN, HEPABEHCTB U UX
CUCTEM aHAIUTUYECKHUMH U IpaUuecKUMU METOJIaMH, HaXOXIACHUIO
TOYHBIX ¥ TIPUOTMKEHHBIX 3HAUCHUI KOpHEH ypaBHCHUH.

Memanpeomemnuie yenu:

paciiipeHre BBIYMCIUTEIBHOIO ammapara 3a Cc4€T MpPUMEHEHUS
CBOMCTB JorapudmMoB (3aM€Ha BBIYMCIEHUN MPOU3BEACHUA U
YAaCTHOTO CTENEHEH Ha BBIYMCIICHUS CYMM M Pa3HOCTEH MOKazaTesei
CTerneHen);

o0ydeHne MOJENMPOBAHUIO PeajbHBIX MPOIECCOB, MPOTEKAOIIUX IO
3aKOHAM  SKCIIOHEHIMAJIBbHON  3aBUCUMOCTH, U  HCCIEJOBaHHIO
CO3JJaHHBIX MOJEJIeH C MOMOIIBIO anmnapara JorapupMUpoOBaHuUs;
OCO3HAHHWE B3aWMOCBSI3M MATEMAaTUKH CO BCEeMH IpeaMeTamMu
€CTECTBEHHOT'O U TYMaHUTAPHOTO LIUKIIOB.

Jluunocmmuoie ueau.

COBCPHICHCTBOBAHUC BBIUMCIIMTEIbHON KYJIBTYPBI;

pacoiupeHuc CpeacTB U MCETOI0B Hp606pa3OBaHHﬁ CHUMBOJIBHOT'O
SA3bIKA,

paclinpeHuc Hpe,Z[CTaBJ'IeHI/Iﬁ O B3aMMHO O6paTHBIX JEHCTBUSAX.

VIl

TPUT'OHOMETPHYECKHUE ®OPMYJIbI

24

Paguannas Mepa yria. IToBopoT TOYKH

Ilpeomemnvie yenu:
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OTHOCHUTEJIbHOHayana KoopauHatr. OnpenencHue CHHYycCA,
KOCHHYCa M TaHI€HCa. 3HAKHM CHHYCa, KOCUHYCa U TaHI'€HCA.
3aBHCHMOCTh MEXIY TPUTOHOMETPUYECKHUMH (DYyHKIHUSIMU
OJIHOTO M TOTO JK€ apryMeHra. TpUrOHOMETpUYECKUE
ToxecTBa. CHUHYC, KOCUHYC U TaHI'€HC yIJIOB o U —«.
@opmynbl  clokeHud. TpuroHomerpuueckue (QyHKIUH
JIBOMTHOTO M TOJIOBUHHOTO yriia. @opmysbl MpPHUBEACHUS.
CyMMa M pa3HOCTb CHHYCOB. IIpom3BelneHHE CHHYCOB U
KOCHHYCOB.

pa3BUTHE TMPEJCTABICHUA O MaTEeMaTHKE KaK 4YacTh MHPOBOMU
KyJIbTYpBI, O CIOCOOaX OMMCAHWUS Ha MaTeMaTHYeCKOM SI3BIKE, B
YaCTHOCTH B TEPMHHAX TPUTOHOMETPHH, SIBICHUM pPEaIbHOTO MUPA;
(GopMUpOBaHHME NPEJACTABICHUNH O TMOHATUSAX TPUTOHOMETPUU Kak
MAaT€MaTHYECKUX MOJENAX, ITO3BOJISIONIMX OIMCHIBATH IIPOLIECCHI,
u3ydaeMble PU3UKON, IKOHOMUKOHN U JPYTHMHU HayKaMH;

JanbHENIIee pa3BUTUE TIOHATHS JCHUCTBUTEIBHOIO 4YHCIA I0-
CPEJICTBOM IPEACTABIEHUS B TPUTOHOMETpUYECKOU hopme;
dbopMupoBaHHEe YMEHHUH OMNpeAeNiaTh W MCCIeN0BaTh CBOMCTBA
CHHYCa, KOCHUHYCa, TAaHI€HCA, KOTAaHI'€HCA JEHCTBUTEIILHOIO 4YHUCIA,
UCIIOJb3ys] OJHO3HAYHOE COOTBETCTBHE MEXJYy TOYKAMHU YHUCIOBOU
MPSIMOY ¥ TOUKAaMH OKPY>KHOCTH;

oOydyeHHEe TMPUMEHEHUI0 TPUTOHOMETPUYECKHX TOXKIECTB IpH
BBIYUCIICHUSX, TTPEOOPA30BAHMUIX TPUTOHOMETPHUECKUX BBIPAKCHHM,
pEUIEHHH  TMPOCTEUIIMX  TPUTOHOMETPUUYECKUX  ypaBHEHUU, C
WCITOJIb30BAHNEM JI0KA3aTENIbHBIX PACCYKICHUMN.

Memanpeomemnuie yenu:

pPa3BUTHE YMEHHH CaMOCTOSATEIBLHO OMNPENCNSTh MENU JeATeITbHOCTH
10 YCBOGHHIO M TPUMCHCHHMIO 3HAaHWA TPUTOHOMETPHH Kak
MaTeMaTUYEeCKON MOJIEIN PeaibHON ACHCTBUTEIBHOCTH;
dhopMHUPOBaHKE HABBIKOB Y4€OHO-HCCIICOBATEIBCKOM IEATEIHLHOCTH,
TOTOBHOCTH K TIOUCKY PEIICHUS MTPAKTUYECKUX 3a]1aY,

pa3BUTHE YMEHUW OPUCHTHPOBATHCA B PA3JIMYHBIX HCTOYHHKAX
uH(pOpPMAIIMY, KPUTHUYECKH OLIEHMBATh MOJYYEHHYIO HH(OpMAIHIO,
MIPUMEHSATH €€ B CBOCH JIEATEILHOCTH.

Jluunocmmuoie ueau.

(bopMHUpOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAYKU U OOIECTBEHHOMN MPAKTUKH;

pa3BUTHE TOTOBHOCTH Y4YaIMXCS K CAMOCTOSITEIBHOM TBOPUYECKOMN
JESATENBHOCTH;

¢opMHUpoBaHHE HaBBIKOB COTPYAHHYECTBA B IIpoliecce Yy4eOHOM,
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y4eOHO-UCCIIE0BATENbCKOM, O0IIECTBEHHOM IeATETbHOCTH.

TPUT'OHOMETPUYECKUE YPABHEHUSA

21

VpaBHeHHE CcOsSX=a. YpaBHeHHE SiNX=a.YpaBHEHUEC
tgx =a. TpuroHomerpuueckue ypaBHEHHS, CBOIAIIUECS K
anreOpandeckuM. OTHOPOTHBIE YpaBHEHUs. METO/ 3aMEHbI
HEHU3BECTHOTO. MeToJ| pa3ioKeHusi Ha MHOXUTEIU. MeTton
OLICHKHM JIEBOM M MPaBOM YacTel TPUTOHOMETPUYECKOTO
ypaBHeHUsA. CHUCTEMBl TPUTOHOMETPUUYECKUX YpPAaBHEHHIA.
TpuroHomeTprdecKkue HEPABEHCTBA.

Ilpeomemnuvie yenu:

— BBCJICHHEMOHSATHHAAICSIN @, arccos a, arctg a;

— BBIBOA  (GopMya  KOpHEH  MpOCTEHIINX
YpaBHEHUH;

— 00y4eHHe pelIeHHUI0 TPUTOHOMETPUYECKUX YPaBHEHUU, CBOJISIIMXCS
K aire0OpanuecKkuM, PEIICHUIO0 OJTHOPOTHBIX OTHOCHTEIIBHO CHHYCA U
KOCHHYCa YpaBHEHMII;

— 0O0ydYeHHE PEIICHHI0 TPUTOHOMETPUYECKHUX YPaBHEHHH METOIaMU
3aMEHbl HEU3BECTHOTO Y PA3JIOKEHHS HA MHOKUTEIH;

— 3HAaKOMCTBO C METOJIOM OILIEHKA MHOKECTBA 3HAYEHUW JIEBOM U
IIpaBOM 4acTe TPUTOHOMETPUUYECKOTO YPAaBHEHHS;

— 3HAaKOMCTBO CO Cloco0aMu pelIeHUs TPUTOHOMETPUYECKUX He-
PaBEHCTB.

Memanpeomemnuwie yenu:

— paclIMpeHHE CpeACTB MOJEIUPOBAHUS pEANbHBIX IPOLECCOB U
SIBIICHHI,

— ¢opmupoBaHue NpUEMOB IMepexojia OT AaHATUTHYEeCKOW K rpa-
dbuyeckoi Mo U 00paTHO;

— Pa3BUTHE AITOPUTMUYECKOTO U JJOTUYECKOTO MBIIUICHNUS;

— COBEpIICHCTBOBAHHE MPUEMOB TOYHBIX U MNPUOIMKEHHBIX BBI-
YHUCJIICHUH;

— 3HAKOMCTBO C MATE€MAaTHYE€CKUM TOJIKOBAHMEM IIOHATUS MEpU-
OJMYHOCTH, UMEIOLIEr0 BaXKHOE MUPOBO33PEHYECKOE 3HAYEHUE;

— 3HAaKOMCTBO C (M3MYECKMMH SIBJICHHSIMH, OIHKCBIBAEMBIMU C
MIOMOILIbKO TPUTOHOMETPUUECKUX YPABHEHMUII.

Juunocmmuuwie yenu:

— COBEpILIECHCTBOBAHUE HABBIKOB CAMOKOHTPOJIS;

— pa3BUTHE BBIUUCIUTENBHON U aJTOPUTMUYECKOUN KYJIbTYPHI;

— pa3BUTHE TBOPYECKOM WHUIIMATUBBI, MCCIIEOBATEIIbCKUX YMEHUH,

TPUTOHOMETPUYECKUX
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CaAMOKPHUTHYHOCTH.

INOBTOPEHUE 20
Pemenune 3amanuii Ha 1npeoOpa3oBaHHE  CTENEHHBIX, Ilpeomemmnoie yenu:
MOKa3aTeNbHBIX, JOTAPU(PMUUYECKUX U TPUTOHOMETPUUECKUX — yMerp pemath 3amaHms Thna 1, 5, 9, 10 n 11 u3 JEMO EI'D
BBIPAKCHUM. Pemenue MPOCTEUIINX JIMHEWHBIX, (IpoHIBHBIH YPOBEHB);
KBaZpaTHBIX, — HPPAlHOHAIBHBIX, IOKASATCIBLHBIX M — BuaAeTh npuéMmamu pemeHus 3amad tuna 13 w3 JJEMO EI'D
norapupmuueckux - ypapHeHuid. Pemienne  ypasHeHuit MOBBILIEHHOTO YPOBHS C OTOOPOM KOPHEH U3 3a/laHHOTO MPOMEKYTKA.
TTOBBIIIIEHHOTO YPOBHSI CJI0)KHOCTH(KBaIPATHBIX, Memanpeomemnvie ueru:
TOKasaTCIbHBIX, HPPALHOHATBHEIX, AOTapUPMHIECKHX) ¢ — YMEHHE CaMOCTOSITE€IbHO OIpeAesTh LEeI CBOEro oOyueHwus,
0TOOpOM KOPHEH W3 3a1aHHOTO TIPOMEKYTKA. Pemenne CTaBUTh U (opMmynupoBaTh Aisi cebs HOBbIE 3aqaud B y4u€de H
TPUTOHOMCTPHHCCKIX  — ypaBHCHNH 6asosoro L MO3HABATEIPHOW JIEATEILHOCTH, pa3BUBAaTh MOTHUBBI M HWHTEPECHI
MOBBIIIEHHOTO YPOBHEH CII0KHOCTHC OTOOPOM KOpHEW W3 CBOGH TI03HABATEIBHOMN NEATETbHOCTI:
3A/IaHHOTO TPOMENYTKA. PEIICHME 3214 HA NPOLEHTEL — YMEHHME CaMOCTOSITEIBHO IJIAHUPOBATH IIyTH JOCTHKEHHs LElel, B
HacTH, POHH’ Ha KOHLICHTPALIHIO, 6C MCCH, CIUIaBbl. Pemenme TOM 4YHCJI€ aJbTepHATHBHBIC, OCO3HAHHO BHIOMpATh HanboJee
3a/laHHMH Ha BIYHCIICHHA W MPCOOPASOBAHMA 110 3a/IAHHRIM a3 exTuBHBIEC CITOCOOBI PelIeHUs YIeOHBIX U MO3HABATEIHHBIX 33/1a4;
(popuynam. — pPa3BUTHE YMEHHUU CAMOCTOSATEIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh
U KOPpPEKTHpOBaTh  JCHCTBHUA B  mpolecce  0000mmeHwus,
CHUCTEMAaTH3alMy W PAaCIIUpPEHUs 3HAHWW, MOJyYEHHBIX B OCHOBHOMU
LIKOJIE;
— (¢opmupoBaHue YMEHUI CaMOCTOSITEIBHO OCYLIECTBIIATD,
KOHTPOJIUPOBaTh U KOPPEKTHPOBATh CBOK JEATEIBHOCTh IIPH
BBITIOJIHEHUH 3aJaHUI.
Jluunocmmuvle yenu:
— ¢opMUpOBaHHE OCHOB CAMOBOCIHTAHHUS B TIPOIIECCE BBINOJIHEHUS
paboT pa3HOTrO ypOBHS CIIOKHOCTH;
— pa3BUTHE TBOPYECKUX  CIOCOOHOCTEW, HMHTYHMIIMH, HABBIKOB
CaMOCTOSITEIbHOU JI€ATEIbHOCTH.
UTOI'O 136

16




AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 11 kn1ace

Ne I'naBa/ Conep:kanne maTepuajia Kou-Bo | Ilesu o0yuenust
IL/I1. 4acoB
[ TPUTOHOMETPUYECKUE ®YHKIIUNA 20

O6mactp  ompeneieHUss W MHOXKECTBO  3HAUCHUU
TpUroHOMEeTpHuecKkux GyHKIuH. YETHOCTh, HEYETHOCTD,
MEePUOIUYHOCTh TPUTOHOMETpHUeckux (yHkiuit.CoiicTBa
¢byHkuun  y=c0osX u e€ rpadux. CpoiictBa (yHKIUU
y=sinx u eé€ rpapuk. CpoicTtBa M rpapuku QGyHKIUH
y=1tgx mu y=ctgx.
byHKINH.

OOpaTHble TPUTOHOMETPUYECKUE

Ilpeomemmnoie yenu:
— BBEJCHHE MOHITHS TPUTOHOMETPUUYECKON (DYHKIINH,

— (dopmupoBaHME YMEHHMH HAXOJUTh OOJACTH ONpPENCTCHUS W
MHO>KE€CTBO 3HAUEHUI TPUTOHOMETPUUYECKUX (PYHKIINHA;
— oOyyeHHe HCCIEIOBAHUIO TPUTOHOMETPUYECKUX (PYHKIMHA Ha

YETHOCTh U HEYETHOCTh U HAXOKJICHUIO NIeproia QyHKIINH;

— UW3y4YeHHe CBOMCTB GyHKIMN Y =COSX, y=sinx, y=1tgx, y=ctgx,
00y4eHHe TOCTPOSHUIO rpadukoB QYHKIIMA M TPUMEHEHUIO CBOMCTB
GYHKIIUN PU PEIICHUH YPaBHEHUW U HEPaBEHCTB.

— O3HAKOMJIEHHE C 0OpaTHBIMU TPUTOHOMETPHUUECKUMHU (YHKIMSIMH, UX
CBOMCTBaMH U rpaduKaMH.

Memanpeomemnuwie yenu:

— 3HAKOMCTBO €  MaTeMAaTUYECKUM  TOJKOBAHMEM  MOHSTHUA
MEPUOTUIHOCTH, UMEIOLIET0 BaXKHOE MUPOBO33PEHUECKOE 3HAUCHHE,

— 3HAaKOMCTBO C (M3MYECKMMH SIBJICHHSIMH, OIHKCBIBAEMBIMU C
MOMOIUIBIO0 TPUTOHOMETPUUYECKUX (PYHKIINH;

— 3HAaKOMCTBO C CHHYCOMZOHW Kak rpaukoM TrapMOHHYECKHX
KoJIeOaHMii;
— 3HAKOMCTBO c bopmynamu, [TO3BOJISIOIIMMHU HAXOJUTh

HpI/I6J'II/I)KéHHLIC 3HaueHus SiN X M CoS X , C IOMOIIBO MHOT'OYJICHOB.
Jluunocmmuote ueau.
— pacClIupCHuc Hpe,ZLCTaBJ'ICHI/Iﬁ O B3aMMHO O6paTHBIX I[eI\/’ICTBI/I}IX;
— Pa3sBUTHUC BBIYMCIIMTEIILHOM, aHFOPHTMquCKOﬁ u rpaq)nqecxoﬁ
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KYJIbTYpHI;
pa3BUTHE TBOPYECKOW WHMIMATHUBBI, HCCIEAOBATEIBCKUX YMEHUH,
CaMOKPUTHYHOCTH.

ITPON3BOJHAS U EE TEOMETPUUYECKHN
CMBICJI

22

Yucnosele mnocnenoBarenbHOCTH. OmpeneneHue mnpenaena
MOCIIEI0BATEIbHOCTH. CpoiicTBa CXOJAIINXCS
IIOCJIEI0BATEIBHOCTEN. [Ipenen MOHOTOHHOU
rocienoBareabHoCcTH. Yuceno e. Berunciienuwe mnpeznenos
nocnenoBarenbHocTell. Omnpenenenue npenena (QyHKIUU.
HenpepsiBHOCTB GyHKINH. CaoiicTBa GbyHKIMH,
HENpephIBHBIX Ha oTpe3ke. OmnpeneneHue MPOU3BOIHOM.
@opmyibl  MPOU3BOAHBIX  BJIEMEHTAPHBIX  (YHKIIHI.
HuddepeHunpoBaHie CyMMbI, MpPOU3BEIEHUS, YaCTHOTO.
[IpousBoanas cnoxxnoi ¢yHkuu. [IpousBoanas oOpaTHOH

byHKINA. [TpousBogHas CTEMEHHOM byHKIAA.
[IpousBogHbie  37MEMEHTApHBIX  (DYHKITUH. YrioBoit
ko3 durmeHt npsiMoii.I'eoMeTpruyeckuii CMBICIT
MPOM3BOIHOM. YpaBHEHHE  KacaTelbHOM K rpaduky
byHKINHA.

Ilpeomemmnvie uenu:

3aBepiieHue (OPMUPOBAHUS TPEACTABICHHUS O TpPENese YUCIOBOMH
MMOCJICIOBATEILHOCTH,

JIEMOHCTpalus TPUMEHEHUS TEOPEM O CYIIECTBOBAaHUU IMpejena
MOHOTOHHOW OTPAaHUYEHHOM MOCJIEI0BATEIBLHOCTH;

3HaKOMCTBO €O CTPOTMM OIpEAEIEHUEM Ipefena YHUCIOBOMN
NOCJIEI0BATEIBHOCTH, CBOIcTBaMH CXOASIIUXCS
HOCIIEI0BATEIbHOCTEH, oOy4eHue BBIUUCIICHUIONPEETIOB
nocliefioBateIbHOCTE  (Ha ~ OCHOBAaHUM  CBOWCTB  IIPEIENIOB),

JI0Ka3aTeIbCTBY CXOJMUMOCTH IOCITICIOBATEIBHOCTH K 33aJaHHOMY
qrciy (Ha OCHOBaAaHHH OTIPEICIICHUS TIpejiesa MoCIeI0BaTeIbHOCTH);
3HaKOMCTBO C TMOHATHSAMHU Tpenena (QYHKIUHM B TOYKE W Ha
OCCKOHEYHOCTH, U aCUMMTOTaMu Tpaduka (QyHKIIMH, CO CBOMCTBAMHU
npeaenoB PyHKIIHIA;

dopmupoBaHue TPadUUECKOrO TMPEACTABICHUS O HEMPEPHIBHOCTH
byHKIIUY,

o0Oy4yeHHEe BBISBICHUIO HETPEPHIBHBIX (PYHKIIMIA C OTIOPOH Ha orpene-
JISHUE HEMPEPHIBHOCTH (DYHKIIUHU (B TOUKE; HA HHTEPBAJIC);
3HaKOMCTBO C TIOHSITHEM IIPOU3BOJHOW (YHKIIMU B TOYKE U €€
(U3UIECKUM CMBICIIOM;

GopMHUpOBaHHE HAYAIbHBIX yMEHHH HAaXOIWTh IPOU3BOIHBIC
AJIEMEHTAPHBIX (DYHKIHUK HA OCHOBE OIPECIICHUS TPOU3BOIHOM;
BIIajieHre mpaBunamMu JudhepeHInpPOBaHUS CYMMBI, TPOU3BEICHUS U
YaCTHOTO JBYX (YHKIMH, BBIHECEHHS MOCTOSHHOTO MHOXHUTENS 3a
3HaK MPOU3BOJHOM;

3HAKOMCTBO C Au(epeHITMpoOBaHUEM CII0KHON HYHKIIUU U TPABHIOM
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HaXO0/I€HUs TPOU3BOIHON 00paTHON (PyHKLIMH;
— oOydeHHe WCHOJB30BAHUIO (HOPMYIIBI MPOU3BOJHON CTETIEHHOU

dynxuun f (x)=xP w1 ar06oro meficrutensHOrO YKCHa P;

— (dopmupoBaHUE YMEHHUS HAaxXOJUTh MPOU3BOJIHBIC AJIEMEHTAPHBIX
INZEINIVIH

— 3HAKOMCTBO C T€OMETPHYECKHM CMBICIOM MPOU3BOJHON, OOydeHHE
COCTaBJICHUIO YpaBHEHHUs KacarelbHOM K Trpaduky (QyHKIUU B
3aJJaHHOU TOYKE.

Memanpeomemnuwie yenu:

— WCMOJb30BaHWE  (U3MYECKOTO  CMBICIA  TPOM3BOAHOW IS
ONpENEIEHNUS CKOPOCTH JBUKEHHUS MATEPUAIBHOW TOYKH B JAHHBIN
MOMEHT BPEMEHU,

— YCTAaHOBJICHHE CBS3U MEXIY 3HAUYCHHEM NPOU3BOAHONW (PYHKIIMH B
JJAHHOW TOYKE M TAHT€HCOM YIJIa KacaTelbHOM, MNpPOBEAEHHOW K
rpaduky GYyHKIIUMA B JTAHHOU TOYKE;

— (¢opMupOoBaHHE NOHATUSA TMpefesia MOCIeA0BATEIbHOCTH IJIoUaaen

PABUNBHBIX 2 - YLOIBHIKOB, BIUCAHHBIX B OHMH H TOT XK€ KPYT.

JIuunocmnvle yenu:

— BOCIHTaHUE TMATPHOTH3MA, TOPAOCTU 3a cBOI PomuHy Ha mpumepe
KU3HU M JICATEIIbHOCTH OTEYECTBEHHBIX YUYEHBIX — MAaTEMaTHKOB
(JTo6auerckuii H.11.);

— pas3BuTHE aOCTPAKTHOTO MBIIUICHUS, (POPMHUPOBAHUE MPEICTABICHUN
0 OECKOHEYHO OOJIBIINX U OECKOHEUHO MAJIbIX BEIIMYUHAX;

— pa3BUTHE TBOPYECKUX  CIOCOOHOCTEH,  HMHTYWIUH,
CaMOCTOSITEIbHOW JICITEIBHOCTH.

HaBBIKOB

MMPUMEHEHWE ITPONU3BOJTHOM K
WCCJIEJTOBAHWTIO ® VHKIIWIA

16

Bospactanme u  yObIBaHHEe  (QYHKIUH. OKCTPEMYyMBI
¢ynkuuu.  HeoOxonumble W JI0OCTATOYHBIE — YCIOBUS
skcTpemyma. HawmbGonpiiee u  HauMeHbllee 3HAYCHMS

IlIpeomemnoie yenu:
— oOyyeHHe TPUMEHEHHIO JOCTATOYHBIX YCIOBUH BO3pacTaHUS H
yOBbIBaHUS JJIs1 HAX0XKICHUS MPOMEKYTKOB MOHOTOHHOCTH (DYHKIIUH;
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¢bynkuuu. [lpousBomHass BTOPOTO MOPSAKA, BBIIYKIOCTh U
touku neperuda. [locrpoenue rpadukoB ¢yHkmii. Cxema
uccieoBaHus  (YHKIWU, METOJ TOCTpoeHus rpaduka
4éTHOW (HEu€THOH) (QYHKIUH. AJNTOPUTM HAXOXKICHUS
HanOOJIPIIETO W HAaWMEHBIIET0 3HAYCHWH (QYHKUUU Ha
orpe3ke [a;b] m Ha wuHTepBase; MPaBWIO HAXOXICHUS
HanOOJIBIIETO ¥ HAUMEHBIIETO 3HAYCHHH.

3HAKOMCTBO C  TOHATUSMU  TOYEK OBKCTpeMyMma  (yHKUUH,
CTallUOHAPHBIX W KPUTUYECKUX TOYEK, C HEOOXOAUMBIMU H
JOCTAaTOYHBIMH YCIOBUSMH 3KCTpeMyMa (DYHKIIHH;

00yueHue NOUCKY (BBIYUCIICHUIO) TOUYEK IKCTpEMYyMa (QyHKIINH;
0o0ydeHHEe HaxXO0XJACHHIO HauOOJbLIEr0 W HAUMEHbBILIEro 3HAYEHUI
(GYHKIMH C TOMOIIBIO TPOU3BOIHOM;

3HAKOMCTBO C TIOHSTHEM BTOPOW NPOU3BOAHON (yHKIUMUM U €€
(U3UYECKUM CMBICIIOM;

IpPUMEHEHHUE anmnapaTta BTOPOW NPOM3BOJAHON ISl HaXOXKICHHS
MHTEPBAJIOB BBITYKJIOCTH U TOYEK nepernda GyHKINY;
dbopMupoBaHUE YMEHUSI CTPOUTH T'paduku (YyHKIHMI-MHOTOUYJIEHOB C
MTOMOIIBIO IEPBOM MPOU3BOTHON U BTOPOM IPOU3BOIHOM.

Memanpeomemnuwie yenu:

dbopMupoBaHKE PEICTABICHU 00 SKCTPEMAIBHBIX 3a/1adax (3amadax
Ha ONTHUMU3AIINIO) B HAyKe, SKOHOMHUKE, TPOU3BOJICTBE;

oOydyeHne  MeTOAAaM  pEHIeHHs  3aJad  Ha  HaXOXKJIEHUe
MHOTOYIOJIbHUKOB ~ HauOoJblIeH  IUIOIIAJM,  BIUCAaHHBIX B
OKPY>KHOCTB;

oOydeHue MeToJlaM pelIeHus 3a/la4 Ha HAXOXKJIEHHE BBICOTHI KOHYyCa
HauboJbIIero 00bEMa, BIMCAHHOTO B Cepy 3aJaHHOTO painyca;
oOydeHHe MeETOJaM pelIeHHUs NPUKIAJAHBIX 3a/ay, CBSA3aHHBIX C
HCCJIEIOBAaHUEM XapaKTEPUCTUK MPOIIECCOB, MPOTEKAIOIINX B (DU3HKE,
OMOJIOTUN, XUMUHU, SKOHOMHKE U HWHTEPIPETUPOBATH IOJy4YCHHBIE
pe3yIabTaThlI.

Jluunocmmuoie ueau.

BOCIIUTaHKUE MMAaTPUOTHU3MA, TOPJIOCTH 3a CBOIO PojuHYy Ha mpumepe
KU3HU M JICATEIIbHOCTH OTEYECTBEHHBIX YUYEHBIX — MAaTEMaTHKOB
(Uebbrmes I1.J1.);

pa3BUTHE AHAIUTUYECKUX CIOCOOHOCTEH H UWHTYUIIMH B XOJe
pellieHrs 3a/1a4 Ha ONITUMHU3AIIHIO;

pa3BUTHE BBIYMCIUTEIBHOM, QJITOPUTMUYECKOW U rpaduuecKon
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KYJIbTYPBI.

v INEPBOOBPA3HASUN UHTEI'PAJI 14
[lepBooOpa3nas. [lpaBuna HaXOXICHUS MEPBOOOPA3HBIX Ilpeomemmnoie yenu:
(tTabmuna  mepBooOpasHbiX).KpuBonuHeiiHas — Tpamnemus, — 03HAaKOMJICHHE C TIOHSATHEM MEepBOOOpa3HOM, 0OyUeHHE HAXOXKICHHUIO
TUTOIIA b KPUBOJIMHEHHOHN Tpamnenuy, GopMyina BEIYUCICHHS nepBOOOPA3HOM IS CTETIEHHOW M TPUTOHOMETPHUYECKUX (PYHKITHHA,
IJI0LIAN KPUBOJIMHEWHOU Tparneuuu. Wurerpan. — O3HAaKOMJIGHME C TIOHATHEM HHTEIPUpPOBAHHMA U  OOydeHue
Berunciienue unterpanoB (popmyna Herorona-JleiiOuua). NPUMEHCHHIO  TPABWJI ~ HWHTETPUPOBAHWS  TPH  HAXOXKJICHUHU
Boraucnenne miromaneld ¢uryp ¢ IMOMOIIBIO HHTETPAJIOB. MepBOOOPaA3HBIX;
[IprMeHeHre UHTErPaAIIoB [UTsl pelieHus HU3NYECKHUX 3a/1a4. — (opMupOoBaHUE MOHATHS KPUBOJMHEHHON Tpamnennuu, 03HaKOMJIEHUE C
MOHITHEM OIpENeNEHHOr0 MHTerpajga, oOydeHHE BbIUHCICHHIO
IJIOMIA M KPUBOJIMHENHOM TpaIllelny B MMPOCTENIINX CITYqasiX.
Memanpeomemnuwie yenu:
— BBISIBJIGHHE  (QUIYp, OIPAHUYEHHBIX JAHHBIMH  JIMHUSIMH, H
HaxOKJIeHWE TIIoMaei 3ThX GUryp;
— TpUMEHEHHUE WHTErpayioB JUIsl BbIBoJAa (popMynbl 00bEMa HaKIIOHHON
MIPU3MBI, TUPAMUBI, KOHYCA;
— TMpUMEHEHUE UHTETPAJIOB [ pelieHus (pu3ndeckux 3aaay;
— pellIeHMeE 3a7a4 Ha IBUKECHHUE C TPUMEHEHUEM HHTErPAJIOB.
JIuunocmmuule yenu:
— Pa3BUTHE BBIUNCIUTEIBHON U AITOPUTMUYECKOH KYJIBTYPBI;
— pacuiMpeHue npeacTaBICHUN 0 B3aUMHO 0OpaTHBIX JEHCTBUSIX.
\Y KOMBUHATOPHKA. 10

[IpaBuno mpowusBeneHus. Pa3melieHus ¢ MOBTOPECHUSMH.
IlepecranoBku. Pasmenienus 6e3 moBropeHuid. CoyeraHus
6e3 mnoBropeHuid u OuHOM Hpiorona. Coueranus u
OMHOMHATbHBIC KOA(DPHUITUEHTHI.

Ilpeomemmnoie yenu:

— OBJIaJICHHE OJTHUM U3 OCHOBHBIX CPEJCTB MOJCUETa YHCIA PA3TUIHBIX
coelMHEeHUM (KOMOMHATOPHBIM MTPABUIIOM MPOU3BEIACHHUS);

— 3HAKOMCTBO C Pa3MEIICHUSMH C TIOBTOPEHUSIMU;

— 3HAKOMCTBO C MIEPBBIM BUJOM COEIMHEHUI — MEepEeCTaHOBKaAMU;

— JEMOHCTpalMs MPUMEHEHUs NpaBWIa MPOU3BEICHUS IPU BBIBOJIE
(dbopMyITBI YKCIIA TIEPECTAHOBOK U3 N SJIEMEHTOB;

— BJIQJICHUE NOHSATHUEM pa3MEIICHHs M3 M 3JIEeMEHTOB NOo N. 3HaTh
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dopmyity ans Berumcienus A\ - 4KciIa Pa3MELICHHUI U3 M 2IEMEHTOB

10 N, yMETh IPUMEHATH €€ IIPU PELICHUH 33]1a4;
— BJIQJICHUECTIOHSTHEM COYETaHUM 0€3 MOBTOPEHUH M3 M 3JIEMEHTOB IO

n. 3HaHue (GOpMyIbl AT BbIYUCICHHS Cp- YHCIA BCEBO3MOXHBIX

COUETaHUN W3 M DJIEMEHTOB IO N, YMEHHE MPUMEHATh €€ MpHu
pelIeHnH 3aj1ay;

— YMEHHuE pacKjajbIBaTh cTerneHb OnHoma mo ¢opmyne HproToHa mpu
HaX0XJ€HWH  OWHOMMAIBHBIX  KOA(PGUIMEHTOB C  MOMOIIBIO
TpeyronbHuka Ilackansa. IlpumeHATH mNOTydYeHHBIE 3HAHWS IIPU
pelIeHnH 3a1au.

Memanpeomemnuwie yenu:

— 3HAKOMCTBO C POKJCHHEM KOMOWHATOPUKU KaK HayKH, [TO3BOJISIIOIIEH
AQHAJIM3UPOBATH TOJIOBOJIOMKHU U a3apTHBIE UTPHI;

— TIpPUMEHEHUE KOMOMHATOPHBIX METOJOB B CTAaTHCTUKE, TEHETHKE,
JMHTBUCTHKE, IIPU PELICHUM TPAHCIOPTHBIX 3a1ad, NPU CO3NAHUH U
JeKOupoBaHus MUGpPoB, B ”HHOPMATHKE U JIP.

JIuunocmmuuie yenu:

— pa3BUTHE aHAIUTHYECKUX CIIOCOOHOCTEH U MHTYULIUU;

— MHTETPUPOBAaHME B JMUYHBI ONBIT HOBOM, B TOM 4YHUCIE
CaMOCTOATENBHO M0JIy4eHHOH MH(OpMAIHH.

VI SJIEMEHTDBI TEOPUU BEPOSITHOCTEW U 10
CTATUCTHKMN.
BepostHocts  coObiTusa.Buasl  coObiTuii.  KomOunanmu Ilpeomemmnoie yenu:
coobiTuii.  IlpotuBomonoxHeie  coObiTHA.  OmbIT ¢ — 3HAKOMCTBO C Pa3JuYHBIMH BHJAMH COOBITHH, KOMOHHAIUSIMHU
PaBHOBO3MOXKHBIMU HcxoaMu. Kitaccudyeckoe onpenenenue COOBITHIA;
BCPOATHOCTH COOBITHSL. Cnoxenne BEPOATHOCTEM. — BBEICHHE IIOHATHUS BEPOSATHOCTH COOBITHS (B  KJIACCHYECKOM
BeposaTHOoCTs  IIPOM3BENEHUS  HE3aBHCHMBIX COOBITHIA. MMOHUMAHUU) | o6yquI/Ie HAXOXIEHUIO BEPOSITHOCTH CIy4alHOTO
®opmyna beprym. Crarucruka: reHepajbHas COOBITHS ¢ OYEBHIHBIMU OJIATrONIPUSATCTBYIOLUIUMHU UCXOIaAMU;

COBOKYITHOCTbD, BBI60pI(a, MOJa, ME¢JUaHa, CPEAHECE, pa3sMax
Bapuannu, OTHOCHUTCJIbHAA  YaCTOTa, OTKJIIOHCHHUEC  OT

— 3HAKOMCTBO C TeopeMoﬁ 0 BCPOATHOCTU CYMMBI IBYX HCCOBMCCTHBIX
coOBITHIE M ee INPpUMCHCHHUCM, B YACTHOCTU TIpU HAXOXKIACHHUU
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CpeIHero, AUCIEePCHUs, CPEIHEE KBAIPATHUYHOE OTKIOHCHHE.

BEPOSTHOCTH MPOTUBOMIOJIOKHOTO COOBITHS;

— 3HAKOMCTBO C TE€OPEMOU O BEPOSITHOCTU CYMMBbI JBYX MPOU3BOJIBHBIX
COOBITHIA;

— UWHTYUTHBHOE BBEJICHUE MOHSATHUS HE3aBUCHUMBIX COOBITHUIA,

— 00y4yeHHE HAXOXICHUIO BEPOATHOCTH IMPOU3BEICHUS JIOOOTO YuCiIa
HE3aBUCHUMBIX B COBOKYITHOCTHU COOBITHIA;

— 3HaKoMcTBO ¢ (Qopmynoit bepHymiu, nparomei BO3MOXKHOCTH
HaxOJIUTh BEPOSTHOCTh PAa3HOOOPA3HBIX KOMOWHAIMK COOBITHI B
CepUsiX OJHOTHUITHBIX OIBITOB, B KXJIOM U3 KOTOPHIX (PUKCUPYEMOE
coOpbITHE MO0 TPOUCXOANT, TUOO HE TPOUCXOIUT.

Memanpeomemmnuwie yenu:

— yMEHHE BBIYHCIIATH BEPOSATHOCTH COOBITHH B PeaIbHON KU3HHU;

— (opmupoBaHHE MPEICTABICHUN O METOIaX 00pabOTKH HHPOPMAIIUH.

JIuunocmmuwie yenu:

— (¢opMHpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO HayKH;

— BOCHHTaHUE MAaTPUOTH3Ma, TOPAOCTHU 3a CBOIO PoauHy Ha mpumepe
KU3HU U JIeATENIbHOCTH OTEUECTBEHHBIX YYEHBIX — MaTEMaTHKOB
(MapkoB A.A., Jlsnyno A.M., Kommoropo A.H., Xunuun A.S.,
I'menenxo b.B.);

— pa3BUTHE CHOCOOHOCTH M TOTOBHOCTHM BECTH JHAJIOT C APYTUMU
JIOAbMH B MPOIIECCE COBMECTHOM EATEIHHOCTH.

VII KOMIIVIEKCHBIE YU CJIA 14
OnpeneneHne  KOMIUIEKCHBIX — yucen.  CrnoxeHue u Ilpeomemmnvie yenu:
YMHOXXEHUE KOMIUIEKCHBIX 4ucell. KommekcHo — (opmupoBaHUE MOHATUS KOMIIJIEKCHOTO YHUCIIA,;

CONpsDKEHHbIE uucia. Moayiap KOMIUIEKCHOTO — YHCIIA.
Brruntanne KOMIUIEKCHBIX 4Mcel. [leneHne KOMIUIEKCHBIX
yucen. ['eomerpuyeckas HHTEpHpETals KOMIUIEKCHOIO
yucaa. Tpuronomerpuueckass (opMa KOMIUIEKCHOIO YHCIA.
YMHOXEHUE U IeJICHUE KOMIUJICKCHBIX YHCE]l, 3alIUCAHHBIX B
TPUTOHOMETPUYECKON dopme. dopmyia Myasgpa.

— oOydYeHHE CIIOKCHUI0 W YMHOXCHHUIO KOMIUICKCHBIX YHCEN B
anreOpanveckoit popme;

— BBINOJHEHUE OTepaluii BEBIYUTAHUS U JENIEHUs] KOMIUIEKCHBIX YHCElT;

— wu3o0pakeHue Yrcen Ha KOMILJIEKCHOM MI0CKOCTH;

— ¢opMupoBaHHE TPEICTABICHUNA O T€OMETPUUYECKON WHTEpPIpETAINU
CBOMCTB apu(PMETUUECKHX ACUCTBUN HAJ KOMIUIEKCHBIMH YUCIIAMU;
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KBa[[paTHOC YPaBHCHUC C KOMIIJICKCHBIM HCHU3BCCTHBIM.

(GopMUpOBAaHUE TOHATUS AapPryMEHTa KOMIUIEKCHOTO 4YHCIIa, 3aIlUCh
KOMIUIEKCHOTO YHCJIa B TPUTOHOMETPUIECKOH Gopme;

oOydyeHuEe  BBINOJIHEHUIO  apudMeTHYecKMX  JACWCTBUM  Haj
KOMIUIEKCHBIMM YHUCJIAMM, 3alMCAHHBIMM B TPUTOHOMETPHUYECKOU
dopme;

O3HAaKOMJICHHE C OIlepalel BO3BEICHUA B CTENEHb YHUCIA,

3alMCaHHOTO B TPUTOHOMETpUYECKon opme;
oOyueHue pelIeHNI0 KBaJpaTHBIX YpPaBHEHHH C KOMIUIEKCHBIMU
HEU3BECTHBIMU U JICHCTBUTENBHBIMU KO3 (PULIUEHTAMHU.

Memanpeomemnuwie yenu:

pacIIupeHre CPeJICTB MOJCITUPOBAHUS PEATbHBIX IPOIECCOB U
SIBJICHUI;

3HAaKOMCTBO C NMMPUMEHEHHEM KOMIUICKCHBIX YHCeNl B (U3UKE (TCOpHH
VIOPYroCTH W KOJICOAHWH, a’po- W THIPOJUHAMHUKE, B
AJIEKTPOTEXHUKE), KBAHTOBOU (hU3HKE.

Jluunocmmuote ueau.

pacuIpeHue MpeCTaBICHH O YUCIOBBIX MHOKECTBAX;

pa3BUTHE TOTOBHOCTH K CaMOOOpA30BaHHMIO HA MPOTSHKCHUU BCEU
YKU3HU, KaK YCJIOBHIO YCIICITHOTO JOCTHXCHHS MOCTABJICHHBIX IIEIer
B BBIOPaHHOM cepe NesATeTbHOCTH.

VIl

SAK/IIOYUTEJIBHOE  IIOBTOPEHHME  KYPCA
AJIT'EBPbI n HAYAJI AHAJIN3A IIPH
MOATrOTOBKE K UTOIOBOM ATTECTAIIUU IO
MATEMATHKE

30

Pemienue npocreiux TMHENRHbBIX, KBaJPaTHBIX,
palnMoHaNIbHBIX, IOKA3aTEIbHbIX U JIOrapu(PMUUECKUX
HepaBeHCTB. PellleHne HepaBeHCTB NOBBILICHHOTO YPOBHS
CJI0’)KHOCTH (KBaJIpaTHBIX, MOKa3aTEIbHBIX,
UppalMoOHANIBHBIX, JoTapupMuueckux). Pemenue cuctem
HEPABEHCTB MOBBIIIEHHOIO YPOBHS CJIOKHOCTH
(KBapaTHBIX, MOKA3aTEIbHBIX, PALIUOHATBHBIX,

Ilpeomemmnoie yenu:

yMeTh pewate 3aganus tuna: 1, 2, 4, 5, 7, 9, 10, 11, 12 u3
nemonctpanuronHoit Bepcuu (JJEMO) EI'D (mpodunbHbIN ypOBEHbD);

BJIQJIETh IpUEMaMU peleHus 3anad tuna 13, 15, 17, 18, 19 u3z IEMO
ETD.

Memanpeomemmuoie yenu:

YMCHHUC CaMOCTOATCIIBHO OIpPCACIATh MHEJIU CBOCIO 06y‘leHI/I${,
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norapupmudeckux). Urenue rpagukoB 3aBUCUMOCTEH,
WHTEpIpeTaius nHhopMaIum, MpeacTaBICHHON Ha HUX,
YMEHHE JIeNaTh BBIBOABI. MHTEeppeTaus nHPOpMaIIHiH,
MPEJICTaBICHHOM HA IMarpaMMax U YMEHHE JIeJIaTh BbIBOIbI.
I'eomerpuyueckuii 1 GU3NIECKUN CMBICI TTPOU3BOTHOM.
[IpuMeHeHre TPOU3BOJHOM K HCCIAEAOBAHUIO (HYHKIUH.
Pemenne 3amau Ha nBwkeHue. JIBUKEHHE MPOTIKEHHBIX
ten. [IBwxkenue mo Bome. CpemHsis CKOPOCTh. 3ajadd Ha
MPOU3BOAUTENBHOCTh. Pemenue 3amau Ha TeMy: «llonsatne
BEpOSTHOCTU. [IpakTuyeckne 3anadyd Ha BBIYHCICHHUE
BepositHocTe.  [lpocreiimme mnpaBuna U QopmyIibl
BBIUHCIICHUSI BEPOATHOCTEN». Pelllenne 3a1ad Ha TPOLIEHTHI
C PKOHOMHUYECKHM COJICPKAHUEM.

Metopl penieHus 3agad ¢ napaMeTpaMu (aHaJTUTHYECKUM,
rpaduvIecKuii). PaccmarpuBaembie ypaBHEHUS "
HEPaBEHCTBA: KBaJpaTHEIE, VUPPALMOHAIIBHEIE,
MoKasaresbHble, JIOrapupMUYecKue, TPUTOHOMETPHUUECKUE,
Pemrenne 3agad Ha A€IUMOCTD, 3a/1a4U C LEIOYUCICHHBIMU
HEWU3BECTHBIMU.

CTaBUTh U (opMynmHupoBaTh Ui ceOs HOBBIE 337aud B yd&be
MO3HABATEIBHON JICSITEILHOCTH, Pa3BHBaTh MOTHUBBEI M HWHTEPECHI
CBOEH MMO3HABATEIILHON e TEIHLHOCTH;

— yYMEHHE CaMOCTOSITEJIBHO IIJIAHUPOBATH MYTH JOCTHMIKEHHUS IeJei, B
TOM 4YHCJI€ aJbTepHATUBHBIC, OCO3HAHHO BBIOMpATh Hanbosee
s (eKTUBHBIE CITOCOOBI pellieHUs] yUeOHBIX U MTO3HABATEIIbHBIX 33714,

— pa3BUTHE YMEHUU CaMOCTOSTEIBHO OCYIECTBIIATH, KOHTPOJIUPOBATH
U KOpPpPEKTHpOBaTh  JCHCTBHUA B  mpolecce  0000meHus,
CUCTEeMAaTH3aIlMi W PACIIUPCHHs 3HAHWH, MOJYYECHHBIX B OCHOBHOM
IITKOJIE;

— (dopmupoBaHue yMEHUH CaMOCTOSITEIHHO OCYIIECTBIIAT,
KOHTPOJIMPOBAaTh U KOPPEKTHPOBAThH CBOK JACSATEIHHOCTH TIPH
BBITIOJTHCHHH 3aJIaHUM;

JIuunocmmuwie yenu:

— (¢opMHpOBaHHE OCHOB CAMOBOCIHMTAHHUS B TIPOILIECCE BBINOJIHEHUS
paboT pa3HOTro YpOBHS CIOKHOCTH;

— pa3BUTHE TBOPYECKUX  CIOCOOHOCTEH,
CaMOCTOSITEIbHOM eATEIbHOCTH.

HUHTYyUIIUU, HaBBIKOB

UTOI'O

136

I'eomeTpus, 10 knacc

Ne I'naBa/ Conep:kanue maTepuajia Koxa-Bo | lleqn o0y4ennst
IL./1L. 4acoB
[ MOBTOPEHUE. BBEJIEHUE B NPEJIMET 10

TpeyronabHuKH, KJIaccuUKaIus TPEYr0JIbHUKOB,
3aMeuaTeNIbHbIE JMHUM W TOYKM B  TPEYTOJIbHHKE.
PaBHOOe/IpeHHBII M PaBHOCTOPOHHHUM TPEYroJbHUKU HUX

Ilpeomemmnvie yenu:
— CHCTEMaTu3all¥s 3HAaHUM O TPEYroJbHUKAX, NPUMEHEHHE CBOWCTB
MenaH, OMCCEKTPHC, BBICOT JUIsl PELICHHUs 33134,
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cBoiictBa. OKpYXHOCTb, BIIHCaHHas B TPEYrOJbHUK,
OKPYXXHOCTb, OIIICAHHAs OKOJIO TPEYTOJIbHUKA.
PaBenctBo u mnopoOue TpeyroiabHUKoB. CpeaHss JHMHUA

TPEYroJbHUKA. [IpstmoyrosbHbIE TPEYTrOJIbHUKU.
Tpuronomerpuueckue (QyHKIMM OCTpbIX yrijoB. Iliomans
TPEYroJbHUKA.

UYeTbIpEXYroJbHUKH, KIAaCCU(PHUKALUS YEThIPEXYT OJIbHUKOB,
CBOMCTBA M IIPU3HAKHU MapajuIesIorpaMMa, MpsMOYTOJIbHUKA,
KBajpara, pomOa. Tpanenus, cpenHss JTUHUS TPaNeLHH.
OKpyXHOCTB, BIIMCAHHAS B YETBIPEXYTOJIbHUK.
OKpy)XHOCTb, ONHWCaHHas OKOJO  YETBIPEXYTOJIbHUKA.
@opMyIIbI IIJIOMAJAEH YETHIPEXYTOJIBHUKOB.

OKpyXHOCTB. YTJIBI M OTPE3KH, CBA3AHHBIE C OKPYKHOCTBIO.
[Ipeamer  crepeomeTpun.  AKCHOMBI  CTEPEOMETPHH.
HekoTopsie ciencTBus U3 akCHOM.

BJIAJICHUE TIOHATHEM «TE€OMETPUYECKOE MECTO TOYEK», YMEHHUE
NPUBOJUTL TPUMEPBL. YMeHHEe (QOpPMYITHpPOBaTH W JOKa3bIBATh
CBOWCTBA W TIPU3HAKK PABHOOCIPEHHOTO W PABHOCTOPOHHETO
TPEYTOJIbHUKOB;

YMEHHE JOKa3bplBaTb, YTO B TPEYrOJbHUK MOXKHO BIIMCATh
€IMHCTBEHHYIO OKPY>KHOCTb M OKOJIO TPEYroJIbHUKa MOKHO OIHUCATh
€IMHCTBEHHYIO OKPYKHOCTb;

yMeHue  (QOopMyNIMpoBaTh TPU3HAKK PAaBEHCTBA W TOJ0OHS
TPEYTrOJIbHUKOB, CBOMCTBA CPEAHEN JIMHUY,

YMEHHE BBIpaXaTh CTOPOHBI MPSIMOYTOJBHOIO TPEYTrOJIbHUKA 4Yepe3
OJIHY U3 JAHHBIX CTOPOH M OCTPBIN yroJ;

YyMEHUE  BBIBOJUTH  (DOPMYABI  UIsI  HAXOXKJACHHS  IUIOIIA]IA
TPEYTrOJIbHUKOB;

yMeHue (GopMynupoBaTh CBOMCTBA W TMPHU3HAKH Tapajljieorpamma,
MPsIMOYTOJIbHHKA, KBaJpaTa U pom0Oa;

YMEHHE BBIBOJUTH (HOPMYITY AJISl HAXOXKIACHUS JJTMHBI CPEHEN JTMHUU
Tpaneuuu;

yMmeHue (GopMyIupoBaTh YCIOBHS, IPU KOTOPBIX OKPYKHOCTh MOKHO
BIIMCATh B YETHIPEXYTOJIBHUK U ONIUCATh OKOJIO HETO;

YMEHHE BBIBOJUTH (POPMYIbI IUIOMIAACH MPSAMOYrOJIbHHUKA, KBaapara,
napasuiesiorpaMmma, pom0a, Tpamneluy;

yMeHHe pOpMYIHPOBATh U JOKA3bIBATh TEOPEMBI O BIIMCAHHBIX YIJIaXx,
00 yrme Mexay KacaTelbHOW M XOpAod, 00 oTpe3kax
MEPECEKAIOIINXCS XOPA, O KBaJpare KacaTeabHOI. YMEHNE BbIBOJIUTH
dbopMynbl A7 BBIYMCIEHUS VYIJIOB MEXIY JBYMS CEKYIIHUMH,
MNPOBEJAEHHBIMA U3 OJTHOW TOYKHU;

YMEHHE TMEePEeUUCHIsITh OCHOBHBIE (DUTYpBI B MPOCTPAHCTBE (TOYKa,
npsiMasi, MIOCKOCTh), (OpMyIHpoBaTH aKCHOMBI 00 HMX B3aHMHOM
pPacHoJIOKEHUN M WILIIOCTPUPOBATh ATH AKCHOMBI INpUMEpaMu W3
OKpY>Karollen Cpeibl;

yMeHne (opMynIupoBaTh M JOKa3blBaTh TEOPEMY O TIIOCKOCTH,
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IIPOXOJAIIECH Yepe3 MPAMYIO M HE JIEJKAIYIO HAa HEH TOUKY, U TEOPEMY
0 IJIOCKOCTH, MMPOXOAAIIEHN Yepe3 ABE NEePECEKAIOIINECs MPSMBIE.

Memanpeomemnule yenu:

— TMOJroTOBKAa K MPUMEHEHUIO 3HAaHUH MO MJIaHUMETPUH, IOJYyIEHHBIX B
OCHOBHOHM IIKOJIE, K M3YyYEHHMIO CTEPEOMETPHUM, TPUTOHOMETPUH,
MaTeMaTHYECKOT0 aHalln3a;

— Ppa3BUTHE YMEHHMH CaMOCTOSITEIbHO OCYIIECTBISATH, KOHTPOJHUPOBATH
U KOPpPEKTHpOBaTh  JCHCTBHUA B  Tpolecce  0000meHus,
CUCTEMAaTHU3allMi U PaCIIMPEeHMs] 3HAHUH, MOJYyYEHHBIX B OCHOBHOM
IIKOJIE;

JIuunocmmuule yenu:

— cHuCTeMaTu3allys 3HAHUU MO TUIAHUMETPHH, NOJyYEHHBIX B OCHOBHOM
nikosie, A7 A(PQPEKTUBHOTO OCBOECHMSI Kypca CTEpEOMETpUU MU
ycnemHoi noarotoBku Kk EI'D no npoduibHOi MareMaTHKe;

— pa3BUTHE TOTOBHOCTH K CaMOOOpa30BaHMIO HA MPOTSIKEHUU BCeH
KU3HU, KaK yCJIOBHUIO YCIIEUTHOTO JOCTHKEHHS MOCTaBJICHHBIX LEIeH
B BBIOpaHHOM cepe NesaTeTbHOCTH

— paclIupeHue MpPeJCTaBICHUH 00 aKCMOMAaTHMYECKHX MMOCTPOEHUSIX
reoMeTpHH (Hay4HOU TEOPHH).

MAPAJLUIEJIBHOCTD IIPSIMBIX U INIOCKOCTEM

16

[TapannensHOCTH
(mapasnienpHbIe
napajyuieTbHOCTH

NpAMBIX, MOPSIMOM U IUIOCKOCTH
NpsAMble B MPOCTPAHCTBE, MPU3HAK

MPSAMBIX B IPOCTPAHCTBE).
[lapannensHOCTE OpPSMOM UM IUIOCKOCTH. Bzaummuoe
pacIoJioKeHue MPSMBIX B MIPOCTPAHCTBE.
CkpenuBaromuecs: Mnpsmbie. YTIbl C COHANpaBICHHBIMU
cTopoHaMu. B3auMHOE€  pacnojo)KeHHUE  MpAMBIX B
MPOCTPAHCTBE. YToa Mexay npsaMeiMu. [lapamienbHbie
miockoctu. CBOMCTBA MapaJiyIeIbHbIX ILIOCKOCTEH.
Terpasap.  Ilapamnenenunen.  IloctpoeHue — ceyeHui
TETpadIpa U MapajieienuIena.

Ilpeomemmnoie yenu:

— (¢opMupoBaHUE TMOHATHANAPAUICIbHBIX MPAMBIX B IPOCTPAHCTBE,
JIOKA3aTeNbCTBO TEOPEMBI O MapaljIeNIbHbIX MPSIMBbIX;

— ¢opMupoBaHUE TPEICTABICHUS O BO3MOXKHBIX CIIy4asX B3aHMHOIO
pacmooKeHus IPSIMOH U MJII0CKOCTH;

— JI0Ka3aTeNbCTBO YTBEPXKACHUNM O TMapauiebHOCTH MPAMON H
IIJIOCKOCTH (CBOMCTBA M MPU3HAK);

— ¢opMupoBaHHE TPEICTABICHUNA O BO3MOXKHBIX CIydasX B3aHMHOIO
pacTONOKEHUS ABYX MPSIMBIX B IPOCTPAHCTRBE;

— BBEICHHE TOHITHS CKPEHIMBAIOMIMXCS TMPSAMBIX, J10Ka3aTeIbCTBO
TEOPEMbI, BBIPAKAIONMICH MPU3HAKCKPEIIMBAIONINXCS MPIMBIX, U
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TEOpPEMbl O  IUIOCKOCTH,  HPOXOJsIIEd  uYepe3  OJHYy U3
CKPELIMBAIOIIMNXCSA NPSMBIX MapaJUIeIbHO IPYTOU MPSIMOM;

— BBEJCHHE IIOHATUS COHANpABICHHBIX JIydyed, JI0Ka3aTeIbCTBO
TEOpPEMBI 00 yriax ¢ COHaIpaBICHHBIMU CTOPOHAMU;

— (dopmupoBaHHUE MOHATHS MapAJIICIBHBIX MJIOCKOCTEH, I0KA3aTeNIbCTBO
YTBEPKACHUS O IPU3HAKE U CBOMCTBAX MapauIeIbHbIX IUIOCKOCTEH;

— (dopmupoBaHHE TMPEACTABICHUIO TETpadApe M MapajuieJenunee,
JEMOHCTpAIMs Ha YyepTexax U MOJEISIX X 3JIEMEHTOB, U300pakeHne
TUX (UTYp Ha PUCYHKaX, WUIIOCTPAIUS C UX MOMOUIBIO Pa3IMYHBIX
CIydaeB B3aWMHOTO pACIOJIOKEHUS TMPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE,J0KA3aTEIbCTBO YTBEpXKACHUS 0 cBOIicTBax
napajuiesienunena;

— BBEJCHHE TOHATUS CEYEHMs, IIOCTPOCHHE CEYEHHM TeTpa’ipa
(mapanienenurnena), aHaau3 BO3MOXKHBIX BUJIOB CEYCHHI, 3HAKOMCTBO
C METOJAMH NOCTPOECHUS CEYEHUM.

Memanpeomemnuie yenu:

— YMEHHME paclo3HaBaThb Ha 4YepPTEXKaX, MOJEISAX M B PEAIBHOM MHPE
reoMerpudeckue GUrypbl U Teiaa (MHOTOTPAHHHMKH), TPUMEHSITh HX
CBOMCTBA MPU MOJICITMPOBAHUH B €CTECTBEHHO-HAYYHBIX 001aCTAX.

JIuunocmmuule yenu:

— pa3BUTHE NPOCTPAHCTBEHHOTO BOOOpPaXKEHUS M MBILUICHUS MpU
M3YYEHUU MHOTOIPAHHUKOB U UX CEUYEHUU.

NEPHEHIUKYJISIPHOCTD IPSIMBIX U
IJIOCKOCTEM

18

IlepnenukynspHele IpsiMbIE B IIPOCTPAHCTBE.
[TapannenbHble npsiMble, NEPIEHANKYIAPHBIE K IIOCKOCTH.
IIpy3Hak NEepHEeHAUKYISPHOCTH NPSIMOM U  IUIOCKOCTH.
Teopema 0 nOpsAMOW, MEPHEHAUKYISAPHOU IUIOCKOCTH.
Paccrognue or To4ykM 40 IuIockocTH. Teopema O TpEX
NEePIEHIUKYIIApaxX. YTOd MEXAYy INPsSAMONM U IUIOCKOCTBIO.
JByrpanubeiii yroia. lIpusHak NepneHIUKYISAPHOCTH ABYX

Ilpeomemmnuie yenu:

— JI0Ka3aTeJIbCTBO TEOPEMBI, BBbIpa)Karolien IPU3HAK
HEPHEHIUKYIIPHOCTH HpPSMOM M IUIOCKOCTH, M TEOPEMBI O
CYHIECTBOBAaHMM M E€IUHCTBEHHOCTH MPSAMOM, NPOXOIALIEN uepes
JAHHYIO TOYKY U MEPIEHANKYISPHYIO JaHHON MIJIOCKOCTH;

— peuleHWe 3aJad Ha BBIYMCIEHHE M JJ0KA3aTENIbCTBO, CBSI3aHHBIX C
NEPIEHIUKYIIPHOCTBHIO NPSMOM U IJI0CKOCTH;
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IIJIOCKOCTEM. [IpssMOyroJIbHBIN
Tpéxrpansslii yroa. MHOrorpaHHslid yroJ.

napaajiCaCIinIcIa.

— BBEJCHHE INOHATUSA MEPHEHAUKYISIpa U HAKIOHHOW K IUIOCKOCTH,
IPOEKIMH HAKIIOHHOW, PAcCTOSHUS: OT TOYKHU JO IJIOCKOCTH, MEXIY
NapajuleJbHBIMU IIJIOCKOCTSIMU, MEXIYy HNapajuleIbHOM HpaAMoOill u
IJIOCKOCTBIO, MEX]Ty CKPEILMBAIOIIUMHUCS MIPSMBIMU;

— JI0Ka3aTeJIbCTBO TEOPEMBI O TPEX MEPIECHAUKYIIAPAX U IPUMEHECHUE €€
IIpU pelIeHNN 3aj1ay;

— BBEJCHHE TOHATHUS OPTOTOHAJIBHOW TPOEKIMH TOUYKH ((UTYpHI) Ha
IJIOCKOCTH;

— BBEJCHHE MOHATHS YIila MEX]y MPSAMOU U MIOCKOCTbIO;

— BBEJCHHE NOHSTHSA JABYI'PAHHOTO YIJa, €r0 U3MEpEeHHs], OOBsICHEHHE,
YTO TaKO€ YroJ MEXIy MEepeceKarolIMMHCS IUIOCKOCTSIMHU U B KaKHUX
npeJienax OH U3Mepsercs;

— (¢opMHpOBaHHE TMPEJICTaBICHHUS O B3aUMHO MEPHEHIUKYISIPHBIX
MJIOCKOCTSIX, JI0Ka3aTeNbCTBO TEOPEMBI 0 MpU3HaKe
NEePIEeHIUKYISIPHOCTH ABYX IIIOCKOCTENH;

— ompezAeseHUEe MNPSIMOYTOJIBHOTO MapajljiesieNuIena, 10Ka3aTeabCTBO
YTBEPKJICHHUI O €r0 CBOMCTBAX;

— BBEICHHE  TOHATHUS  MHOTOTPaHHOrO  yria  (TpEXTpaHHOIO),
JIOKA3aTeNbCTBO YTBEPHKACHUS O TOM, YTO KaXKIbIA IUIOCKHI Yroi
TPEXTPAHHOTO yIJla MEHbIIE CYMMbI IBYX IPYTHUX IJIOCKUX YIJIOB, U
TEOPEMBI O CyMME IUIOCKUX YTJIOB BBIITYKJIOTO MHOTOT'PAHHOTO yrja.

Memanpeomemnuie yenu:

— YMEHHE paclio3HaBaThb Ha 4YepTexkax U B pealbHOM MHUpPE
napajuieNIbHbIe U MEPIeHIUKYISPHbIE TIOCKOCTH, CKPEUIUBAOLIUECS
U TepeceKaronfecs NpsMble, OMPENeNATh Yroa MEXAy NpIMONd H
MJIOCKOCTBIO;

— YMEHHE paclo3HaBaTh Ha YEPTEKax, MOJENSIX U B PEalbHOM MHpE
reoMmerpuueckue GUrypbl U Tena (MHOTOTPAHHHMKH), TMPUMEHSTh HX
CBOICTBa NPU MOJETMPOBAHNUU B €CTECTBEHHO-HAYYHBIX 00JIaCTAX.

JIuunocmmnuie yenu:

— pa3BUTHE NPOCTPAHCTBEHHOTO BOOOpPaXEHHS M MBIIUICHHUS TpU
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HN3YUCHUHU MHOTOT'PAHHHKOB.

MHOI'OI'PAHHUKH

12

Ilonarne MHororpanHuka. IIpusma. I'eomerpuyeckoe Teo.
Teopema Diinepa. [IpocrpancrBernas Teopema [ludaropa.
IInpamupa. IIpaBwibHas nupamuga. YcedéHHas MUPAMUAA.
[loctpoenne  ceuenuit  nupamua.  Cummerpus B
npoctpaHcTBe. lloHATHE TNPaBUIBHOIO MHOTOIPAHHHUKA.
DneMeHTbl CUMMETPUHU IPABUIIBHBIX MHOTOIPAHHUKOB.

Ilpeomemmnuie yenu.

BBEJCHUE TMIOHATHS MHOTOTPAHHUKA, €ro 3JEMEHTOB,BBITYKIOTO
MHOTOTpaHHUKA, TIPUMEPHI MHOTOTPAHHHUKOB;

BBEJICHHUE TOHSITHUSI T€OMETPHUYECKOTO Tella, J0Ka3aTeIbCTBO TEOPEMBI
Ditniepa AJid BBITYKIBIX MHOTOTPAaHHUKOB;

BBE/ICHUE TIOHATHUS MPHU3MBbI (MIPSAMOW, HAKIOHHOM, NpPaBUILHON),
n300pakeHue MPU3Mbl Ha PUCYHKE;

ompe/ieNieHue TIOHATHS IUIONMIAb TMOJTHOW (OOKOBOI) MOBEPXHOCTH
MIPU3MBI,

BBIBOJT bopmyIbl IO A TH OPTOTOHAITLHOM TIPOCKITUN
MHOTOYTOJIbHUKAa M JI0KA3aTeIbCTBO MPOCTPAHCTBEHHOM TEOPEMBbI
[Tudaropa;

BBEJICHUE TIOHATUI: TUpaMuJa, yceu€HHas MUpaMUa, UX SJIEMEHTOB;
ompeieNieHre TUIONIAIA TIOJTHOW (OOKOBOM) MOBEPXHOCTH MHUPAMHUIBI,
YCEUEHHOW MUPaMU/IbL;

BBEJICHUE TOHATUS MPABUIBHOW MHUPAMHUIBI,  JI0Ka3aTeJbCTBO
YTBEPXKACHUIM O CBOMCTBax €€ OOKOBBIX p&Oep, OOKOBBIX I'paHed U
TEOPEMBI O TUIOIIA U OOKOBOM MOBEPXHOCTU MPABUIIBHOMN MUPaAMUIbL;
pellieHre 3ajad Ha BBIYMCIEHUE U JI0Ka3aTelIbCTBO, CBS3aHHBIX C
nUpaMHIaMu, 337a4 Ha MMOCTPOEHUE CEYCHHI MUPaMHUI;

ompe/elieHne TOUYeK, CUMMETPUYHBIX OTHOCUTEIHFHO TOYKHU (IIPSIMOH,
IUIOCKOCTH), IEHTPa (OCH, TIIOCKOCTH) CUMMETPUN (PUTYPHI;

BBEJICHUE TMOHSITUS MHOTOTPAHHUKA, MPaBUIBHOIO MHOTOTPAaHHUKA,
JIOKa3aTeNbCTBO, YTO HE CYILECTBYET MPaBMUIHLHOIO MHOTOTPAaHHUKA,
IrpaHSAMH KOTOPOTO SIBISIOTCS MpPaBUIIbHBIE N-yroOJBHUKH TpuN>6,
BU/JIbI IPABUJIBHBIX MHOTOTPAHHUKOB MX DJIEMEHTHI CHMMETPHUH.

Memanpeomemmnoie yenu:

ACMOHCTpalus IMpUMCpPoOB (I)I/Il"yp, 06na):[a}0mnx QJICMCHTaAMH
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CUMMETPUHU B HCKYCCTBE, APXUTEKTYPE, TEXHUKE, IPUPOJIE;

— YMEHHME paclo3HaBaThb Ha 4YEPTEXKaX, MOJCISAX U B PEAIBHOM MHPE
reoMeTpudeckue GUrypsl U Tena (MHOTOTPAaHHHUKH) TPHUMEHSATH HX
CBOMCTBA MPU MOJIEIMPOBAHUM B €CTECTBEHHO-HAyYHBIX 00J1acTAX.

Juunocmnuie yenu:

— pa3BUTHE NPOCTPAHCTBEHHOTO BOOOpPaXEHUS M MBILUICHUS NpU
W3Y4EHUN MHOTOI'PAHHHUKOB;

— BOCHHTaHUE 3CTETUYECKOW KYNIbTYphl NMPU H3Y4YEHUU H300pakeHUi
IIPaBUJIbHBIX MHOTOTPAaHHUKOB.

IHOBTOPEHHE

12

Pemienne 3amau Ha TeMmbl:«lIpaBunbHas nupamuga, €€
aneMeHTb»; «lIpaBunbHas TpeyroyibHasg mnuUpamuia, €€

DJIEMEHTED; «IIpaBunbHas YEeThIPEXYrOJIbHAS
(mectuyrospHas) nupaMuia, e€ aneMeHTol»; «llpusma u eé
sneMeHtsl. [Ipsmas npusma. IlpaBuibHas  mpusma.

[IpaBunbHas TpeyrosnbHas npusmay; «llapannenenunen, ero
aneMmeHThI. [IpsMoyronpHbI mapamienenumnen. Kyo.»

Ilpeomemnoie yenu:

— YMETh pemarb 3aJaHusg TUna 6 W3 JIEMOHCTPAalMOHHOM BEpPCUH
(AEMO) EI'D (mpoduinbHbIif ypOBEHb);

— yMeTh pelarh 3aJaHusi TUna 8 W3 JIEMOHCTPAIMOHHON Bepcuu
(IEMO) EI'D (mpodwibHBI ypOBEHB) O MHpaMuiax, MpU3Max,
napajuiesenuneaax, Kyoe;

— BJaJeTh NpuéMaMu peleHus 3a7ay Ha J10Ka3aTeIbCTBO U BBIUKCICHHE
tuna 14 u3z JIEMO EI'D o TpeyrojibHbIX mupamugax, 0 NUpaMHaaXx,
npusMax, napajienenumnenax, Kyoe;

— BJaJeTh NpuéMaMu peleHus 3a7a4d Ha JI0Ka3aTeIbCTBO U BbIUKCICHUE
tina 16 u3 JIEMO EI'D.

Memanpeomemnuie yenu:

— YMEHHE CaMOCTOSIT€JIbHO OIpeAessaTh Leddn CBOero oOyueHwus,
CcTaBUTh U (opMmynupoBaTh Ansi ceOs HOBbIE 3a7auyud B yuéde
MO3HABATENbHON JESITeTbHOCTH, pa3BUBaTh MOTHUBBI M HWHTEPECHI
CBOEH MO3HABATEIHHOM JESITENLHOCTH;

— YMEHHE CaMOCTOATEIbHO IIAHUPOBATH MYTU JOCTHKEHUS IIeNeH, B
TOM 4HCJ€ albTEepPHATHUBHBIE, OCO3HAHHO BBHIOMpAaTh HamboIee
s deKTUBHBIE CIOCOOBI pelIeHNs yYeOHBIX U MO3HABATEIbHBIX 3a/1a4;

— Ppa3BUTHE YMEHHH CaMOCTOSITEIBHO OCYIIECTBISATH, KOHTPOJIUPOBATH
U KOPpPEKTHUpOBaTh  JEWUCTBUA B  mporecce  0000meHus,
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CHUCTEMAaTU3alUl U PACIIMPEHUs 3HAHUM, MOJIYYEHHBIX B OCHOBHOM
HIKOJIE;

dbopmupoBanue YMEHHUI CaMOCTOSTEIBHO OCYILIECTBJIATD,
KOHTPOJIUPOBATh W KOPPEKTUPOBATH CBOKO JIEATEIIBHOCTh MPHU
BBITIOJIHCHHUH 3aIaHUM;

Jluunocmmuote ueiau:

dbopMUpOBaHHE OCHOB CaMOBOCIIMTAHUS B TIPOLIECCE BBIMOTHEHUS
paboT pa3HOro YpOBHS CIIOKHOCTH;
pa3BUTHE  TBOPYECKUX  CHOCOOHOCTE,
CaMOCTOSATEIILHOMN IeATEeIIFHOCTH.

HUHTYUIIUHU, HaBBIKOB

NUTOrO

68

I'eomerpusa, 11 kaacc

Ne I'naBa/ Conep:kanne MmaTepuasia Kou-Bo | [lesiu o0yuenusi
IL./1L. 4acoB
I HUWJINHIP, KOHYC U LIAP. 14
ITonsarue OUJIMHApPA. HJ'IOH_[aI[B IMOBCPXHOCTU HHUIHMHIPA. Hpedmemnbte uenu.
[lonarne konyca. Ilnomaasr TOBEPXHOCTHM  KOHYcA. — BBEJICHHE IMOHATHS NUJIMHIAPUYECKOW MOBEPXHOCTH, €€ 0Opasyromen

VYceuénnsriii konyc. Cdepa u map. BzaumHoe pacmnosioxeHue
chepbl u 1wiockoctu. KacartenpHas MIOCKOCTh K cdepe.
[Tnomans cdepsl. B3aummnHoe pacnonoxenue cdepbl u

npsmoii.  Cdepa, BhoucanHas B IHWIMHIPUYECKYIO
noBepxHocTh.  Cdepa, BhoucaHHass B KOHHYECKYIO
noBepxHOCTh. CedeHHs] UUIMHIPUYECKON TOBEPXHOCTH.

CeueHns KOHHYECKOM TTOBEPXHOCTH.

U OCH,M300pOKEHHE INUIMHApPA W €ro CEYCHHUs] IUIOCKOCTHIO,
MPOXOJIAIICH Yepe3 0Ch, TNIOCKOCThIO, IEPIEHINKYIIPHON K OCH;
omnpe/eieHrue IUIOMaad OOKOBOM IOBEPXHOCTH ITWJIMHAPA,BBIBO/I
dbopMynbl [IsT  BBIYMCIIEHUST OOKOBOM M TOJIHOM TMOBEPXHOCTH
AJTUHIPA,

BBEJICHUE TIOHATUS KOHHMYECKOH MOBEpPXHOCTH, €€ 0O0pa3yolux,
BEPIIMHBI U OCH, U300pakeHNe KOHYCa U €ro CEYeHHsl IIOCKOCTHIO,
MPOXOSAIIEH Uepe3 0Ch, IIOCKOCThIO, MEPIIEHIUKYIISIPHOU K OCH,
oTpeqeNieHne TOHATHS TUIOMAa OOKOBOM TMOBEPXHOCTH KOHYCA,
BBIBOJI (QOPMYIIBI ISl BBIUMCICHHS] OOKOBOM M MOJIHOM MOBEPXHOCTH
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KOHYyca.
BBCJICHUE TIOHATHS YCEYEHHOTO KOHYCa, BBIBOJ (OPMYIBI  JUIS
BBIYHCIICHUS TUIOMAAH OOKOBOW M TOJHOM MOBEPXHOCTU YCEUEHHOTO
KOHYCa;

ompenelieHre ceprl U Imapa, uxX HeHTPa, paauyca, JUaMeTpa;
WCCJIeIOBAaHUE B3aWMHOTO PACMOJIOXKEHUS chepbl W IUIOCKOCTH,
JI0OKa3aTeIbCTBO TEOPEMBI O CBOMCTBE M TIPU3HAKE KacaTeabHOU
IIOCKOCTH;

BBEACHUE TIOHATHS «UIOMIaAb CQepbl», BBIBOA (OPMYIBI IS
BBIYUCIICHUS TUTOIIAAH Cephl;

MCCJIeI0BaHUE B3AaMMHOTO PACIIONIOKEHUS CPephl U TIPSIMOIA;

BBEJACHHE TOHATHS Cdepbl, BIUCAHHOW B  IIWIMHAPUYECKYIO
(KOHUYECKYI0) TOBEPXHOCTb;

HCCIIEIOBAHUE BO3MOXKHBIX CEYEHUN HMJIMHAPUYECKON M KOHUYECKOM
MMOBEPXHOCTH;

pelieHue 3aJa4 Ha BBIYMCIICHHE IUIOMaad OOKOBOM W TIOJIHOM
MOBEPXHOCTH LWJIMHJIpPA, KOHYCA, YCEUEHHOTO KOHYyca, chepsl H
B3aUMHOT'0 X PACIOJIOKECHHUS.

Memanpeomemnuwie yenu:

YMEHHE paclo3HaBaTh HA 4YepTeX axX, MOJCNSAX U B pealbHOM MHUpPE
reoMerpuueckue GUrypbl U Tella BpallleHus, IPUMEHSITh UX CBOMCTBA
IIPU MOJICTMPOBAHUHU B €CTECTBEHHO-HAYYHBIX 00JIaCTsIX;

Jluunocmmuoie uenu:

Pa3BUTHC IIPOCTPAHCTBCHHOI'O B006pa)l(eHI/I$I U  MBIINUJICHUS IIPpH
N3YUCHUH TCJI BpALICHUA.

I OBbEMBI TEJI 16
Ilonartue 00BbéMa. O6BéM NIPSAMOYTOJIBHOTO Ilpeomemmoie yenu:.
napamtenenunena. OO0béM  npsamoii  mpusmbl.  OO0BEM — BBeJeHHE MOHATUS 00bEMa Teld, (OpMYIUPOBKA, OCHOBHBIE CBOMCTBA
uuMHIpa.  Beruucienne  00bEMOB  Ten ¢ MOMOIIBIO 00BEMOB U BBIBOJI C UX MTOMOIIBIO (POPMYIIBl 00BEMA IPSIMOYTOJILHOTO

uHTerpanga. O6bEM HakJIOHHON Mpu3Mbl. O0BEM MHUPAMUJIBI.
O6béM konyca. O0bEM mapa. OOBEMBI IAPOBOTO CETMEHTA,

napajICJICTIMIICAA,

OTIpEJEIICHUE U dopmyna  obbémMa  mpsAMOii IIPU3MBI,
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IIAPOBOTO CJIOSI ¥ IAPOBOTO cekropa. [lnomans chepsi.

WINHAPA, HAKJIIOHHOW TpPHU3MBI, THPAaMHUIBL, KOHYCa, YCEUEHHOMH
NUPaMUJIbl U yCEUEHHOTO KOHYCA, PEIICHHE 3a/1ay;

— JI0Ka3aTeJbCTBO TEOpeMbl 00 00bEME mIapa U ¢ €€ NOMOUIbIO BBIBOJ
dopMynel  TUIOmAAM cepbl, OOBEMOB MIAPOBOTO CErMEHTA W
IIaPOBOTO CEKTOPA, PEIICHHE 3a/ad.

Memanpeomemnuwie yenu:

— YyMEHHE MOJIeIUPOBAaTh  peajbHbIE  CHTyallid,  HCCJIEN0BaTh
NPOCTPAaHCTBEHHBIE  MOJIENIM,  HMHTEPIPETUPOBATh  TOY4EHHBIH
pe3yabTar;

— pa3BUTHE CHOCOOHOCTEH K CaMOCTOSITEIFHOMY TIOWCKY METOJIOB
pemIeHus PAaKTUYECKUX M MPHUKIIAJHBIX 3a/1a4, IPAMEHSIST H3y9IeHHbIC
METO/TBI.

JIuunocmmuwie yenu:

— pa3BUTHE TPOCTPAHCTBEHHOTO BOOOP&KEHHS W MBIIUICHUS TPH
W3YYEHUU TeJ BpaIlCHHUS.

BEKTOPBI B TIPOCTPAHCTBE

[Tonstue BekTopa. PaBeHcTBO BekTOpoB. CrloXeHUE |
BbIYMTaHHE BeKTOpoB. (CyMMa HECKOJBKHX BEKTOPOB.
YMHOXeHHe BekTopa Ha uucio.KomiuianapHble BEKTOPHI.
[IpaBuno nmapamienenunena. Pasnoxkenue BeKTopa Mo Tpem
HEKOMIJIaHAPHBIM BEKTOPaM.

Ilpeomemmnoie yenu:

— BBEJCHHE NOHATUS BEKTOpA, €ro JUIMHBI, KOJUIMHEAPHBIX U PaBHBIX
BEKTOPOB;

— ¢opMupOBaHUE MPEACTABICHUI O IEHCTBUSAX CIOKEHUS U BBIYUTAHUS
BEKTOPOB, HUX CBOWCTB,BBEJICHUE MPaBHJIa TPEYroJbHUKAW MpaBUiia
napajuiesiorpaMmma,

— BBEJCHHE OIEepalyil CI0KEHUS HECKOJIbKUX BEKTOPOB M YMHOXKEHUS
BEKTOpa Ha YKCIIO0, TPaBHia MHOTOYTOJIbHUKA,

— OIIPCACIICHUC KOMILJIaHAPHbIX BCKTOPOB, J0Ka3aTCJIbCTBO
YTBCPIKACHUSA O IPU3HAKES KOMIIJIAHAPHOCTHU TpéX BCKTOPOB, IIPpaBUJIO
MnapajieJICTINIICaa,

— JI0Ka3aTeIbCTBO TEOPEMBI O PA3NIOKEHUU JTIOO0TO BEKTOpa MO TPEM
JTAHHBIM HEKOMIUTAHAPHBIM BEKTOpPaM, PELICHUE 3a1a4.
Memanpeomemmuoie yenu.
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YMEHUE TPUMEHSTH BEKTOPHBIH METOJ IpPH pEmIeHHH (PU3HUECKHX
3az1ad4;

YMEHUE IIPUMEHATh BEKTOPBI, ONIEpalluy HaJl HUMHU, UX CBOWCTBA NpHU
MO/JIEJTUPOBAHUU B €CTECTBEHHO-HAYUHBIX 001acTAX.

Jluunocmmuote ueiau:

pacliMpeHue NPEACTaBICHUN O BO3MOKHOCTSAX MATEMaTUYECKUX
METOJIOB B Pa3JIMYHBIX 00JIACTSX.

METO/J KOOPJANUHAT B ITPOCTPAHCTBE.
JABUKXEHUS.

14

[IpsimoyronpHast cucTeMa KOOpAWHAT B IPOCTPAHCTBE.
Koopmunater Bekrtopa. CBsi3b MeXIQy KOOpAMHATaAMH
BEKTOPOB M KoOpJuMHaTamu Touek. [Ipocreilmne 3agaun B
KOOpJIuHaTaX. YpaBHEHHUE cepbl. YToJl MEKIy BEKTOpaMH.
CkansipHoe TpoOU3BEJIEHUE BEKTOpPOB. BulumcieHue yrios
MEXIy  OpSIMBIMH M IUIOCKOCTSMH.  YpaBHEHHUE
mwiockoctu.llenTpansHas cummerpud. OceBasi CUMMETpUSL.
3epkanbHas ~ cumMmerpus.  [lapamtenbHblid  mEpeHOC.
[IpeobpazoBanue mo00usl.

Ilpeomemnoie yenu:

BBEJIEHUE TNPAMOYTIOJBHOM CHCTEMBl KOOpAMHAT B IPOCTPAHCTBE,
ompe/esieHne KOOPAUHAT TOYKU U BEKTOPA;

JI0Ka3aTeNbCTBO YTBEPXKACHUS O KOOpAMHATaX CYMMBI M Pa3HOCTH
JIBYX BEKTOPOB, O KOOpJAWHATaX MPOU3BEJCHHS BEKTOpa Ha YHCIIO, O
KOOpJMHATaX BEKTOPA;

BbIBOJI (HOPMYINBI A HAXOXKJAEHUS KOOPAWUHAT CEpeluHBbl OTpEe3Ka,
JUITMHBI BEKTOPA, PACCTOSIHUSI MEXKIY IBYMSI TOUKAMU;

BBIBOJI ypaBHEHHUs1 cdepbl TaHHOTO paauyca ¢ LEHTPOM B JaHHOM
TOUKE;

OTpeJeNieHue yria MeXJIy BEKTOPaMH, CKAISPHOTO MPOU3BEACHUS
BEKTOPOB, JOKAa3aTeIbCTBO YTBEPKICHHS O €r0 CBOICTBAX;
oTpe/esieHue yrila MeXIy ABYMs MPSIMBIMU U yrila MEXIy MpsIMOi U
IJIOCKOCTBIO C TIOMOIIIBIO CKAIIPHOTO MPOU3BEACHUS BEKTOPOB;
dbopMUpoBaHNE TOHATUSA ypaBHEHHS IUIOCKOCTH, MPOXOJAIIEH uepes
JAHHYIO TOUKY NEPIEHIUKYISIPHO TaHHOMY BEKTOPY;

dbopMupoBaHHE YMEHUW HAXOOUTh PACCTOSHHWE OT TOYKH [0
IIOCKOCTH;

MIPUMEHEHHUE BEKTOPOB K PEUICHUIO FTE€OMETPUUECKUX 3a/1a4;
dbopMupoBaHue TpeacTaBieHUs 00 OTOOpa)KeHHM TMPOCTPAHCTBA Ha
ce0sl, paccMOTpeHHME cCiydas, KOrjJa OTOOpa)KeHHE Ha3bIBaeTCs
JIBUKEHUEM MPOCTPAHCTBA;
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— olpejAeseHUE MOHATUI: HEHTpajIbHasi CUMMETPUS, 0CEBAasi CHMMETPHSI,
3epKaJlbHasi CHMMETpUsS W TapajuIeNbHBIA TepeHoc; 000CHOBaHHE
TOT0, YTO 3TU OTOOpa)k€HHs HPOCTPAHCTBA Ha ceOs SBJISIOTCS
JIBYKCHUSIMH,

— BBEICHME  NOHATUALIGHTpAJIbHOE  mojxobue  (roMOTeTHs)) U
npeoOpazoBaHue TOJOOMS, pPACCMOTpPEHHE Crnocoba BBEICHUS
HNOHATHSL TOJOOHBIX (GUIYp B MPOCTPAHCTBE C  MOMOIIBIO
npeoOpa3oBaHUs noao6us, MIpUMEHEHHE JBUKEHUIN u
npeoOpa3oBaHuil 0100US IPU PEIIEHUN T€OMETPUYECKUX 3a/1ay.

Memanpeomemnuwie yenu:

— pa3BUTHE YMEHHH HCHOJIb30BaTh METOJ KOOPJMHAT JUIsl BBIUYMCICHUS
WIM HaXoXKJIeHus 00bEMa Mapaliiesienuneaa U Terpalipa, 3aJaHHbIX
CBOMMU KOOP/IMHATaMU;

— (¢opMHpOBaHHE YMEHUW HAXOAWTh pPACCTOSHUSA OT TOYKH [0
IUIOCKOCTU U PACCTOSHUSI MEXIY CKpEIIMBAIOLUIUMUCA MPSMBIMHU,
3aJJaHHBIMH B CUCTEME KOOP/MHAT;

— pa3BUTHE YMEHMH MCIIOJIb30BaTh METOJ KOOpDAMHAT B pPELICHUH
IPUKJIAHBIX 3a/1a4.

Jluunocmmuwte yenu:

— pa3BUTHE CHOCOOHOCTEH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB
pelIeHs] NPAaKTUYEeCKUX M MNPUKIATHBIX 334a4 C I[PUMEHEHHEM
U3yUYCHHBIX METOJIOB;

— OCO3HAHUE B3aUMOCBSI3M MaTeMaTHKUd C JPYrUMHUIpPEAMETaMH
€CTECTBEHHO-HAYYHOT'0 ¥ TYMaHUTApHOT'O LIUKJIOB.

SAK/IIOYUTEJIBHOE IIOBTOPEHHUE .
IF'EOMETPUMU ITPU IOAT'OTOBKE K HTOI'OBOU
ATTECTALMUA 11O MATEMATHUKE.

18

Pemenune 3amau no Tteme: «lluauMHApP, €ro BIIEMEHTHI.
[Inomans noBepxHocTn  muiauHApa»; «Konyc, ero
anemeHThl. Ilnomans mnoBepxHocTH KoHycay; «Cdepa u
map, ux osnaeMeHThl. Ilmomaas cheppl u  00bEM

Ilpeomemmnvie yenu:

— yMeTh pemiath 3aaanHus tuna 3, 6, 8 u3 AEMO EI'D (npodunbHblii
YPOBEHbB);

— BIQJIeTh NpuEMaMHU pelIeHUs 3a/1a4y Ha JJOKAa3aTeNIbCTBO U BBIYUCICHHUE
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mapay;«Ilnomans noBepxHocTu npu3Mel. OObEM MPU3MBDY;
«O0béM mmMHApa M KoHycay, «/3MeHeHHWe Iiomanu u
oovéma Qurypel Tpum  U3MEHEHHUH €  pa3MEepOBy;
«l'eomerpuss Ha kieryatoil Oymare», «TpeyrosbHUKY,
«[Tapanmnenorpamm», «lIpAMOYroiapHUK, KBaapaT, poOMO»,
«Tpaneuns», «OKpyKHOCTb M Kpyr», «BrnucanHele u
OTHMCAHHBIE OKPYXKHOCTH.

tina 14 u 16 uz JIEMO EI'D.

Memanpeomemmuoie yenu.

YMEHUE CaMOCTOSITEIbHO OMNPENeNsITh IeJIh CBOEro oOydeHwus,
CTaBUTh W (opMynupoBaTh Ui ceOs HOBBIE 3a7aud B yd&Oe
MO3HABATEIPHON JCSITETLHOCTH, Pa3BUBATh MOTHUBBI M HWHTEPECHI
CBOEH MMO3HABATEIILHON e TEIHLHOCTH;

YMEHHE CaMOCTOSITCIILHO TUTAHUPOBATH MYTH JOCTHXKCHHS IEJCH, B
TOM 4YHCJI€ aJbTepHATUBHBIC, OCO3HAHHO BBIOMpATh Hanboee
s (HeKTUBHBIE CITOCOOBI pelIeHUsT yUeOHBIX U MTO3HABATEIIbHBIX 3a71a4;
pa3BHTHE YMEHUH CaMOCTOSITEILHO OCYIIECTBIISATH, KOHTPOJIHPOBATH
U KOPpPEKTHpOBaTh  JCWCTBHA B  Tpolecce  0000meHwus,
CUCTeMAaTH3allii W PaCIIUPeHHs 3HAHWH, MOJYYEHHBIX B OCHOBHOM
IITKOJIE;

dbopMupoBaHHe YMCHHHA CaMOCTOSITEITEHO OCYIIECTBIIAT,
KOHTPOJIMPOBaTh M KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh MPH
BBITIOJTHCHHU Y 3aJIaHUM;

Jluunocmmuote uenu:

dbopMHUpOBaHHE OCHOB CAMOBOCHHUTAHMS B IPOLECCE BBIMOJTHEHUS
paboT pa3HOro ypOBHS CIIOKHOCTH;
pa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEH,
CaMOCTOSITEIbHOM eATEIbHOCTH.

HUHTYULIUU, HaBBIKOB

COI'NTACOBAHO

IlpoTokos 3acenanns METOMYUECKOro
O0BEAMHEHNUS VunTENeH CCTECTBEHHO-
HayuyHoro umkina MOBY COILLL Ne32
m_'é_'_(_,j 2020 rona Ne ]
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