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Pa6ouas nporpamma
no npeamery «MaremaTuka» (anredpa u Hauaaa anaausa) B 10-11 kiaaccax (o0y4yeHue Ha 1oMy)
cOCTaBJIeHA HA 0CHOBe nmporpammbl Mopakosuua A.I'. Anre6pa u Hagana anaausza 10-11 kiaaccesbl.

M., Muemo3uHa, 2007.

Pabouass mporpamma mo anreOpe m HadamaM Marematudeckoro aHammsa it 10-11 kmacca (mpoduibHBIA YpOBEHB) COCTaBI€Ha Ha OCHOBE
DenepanbHOrO KOMIIOHEHTa TOCYNApCTBEHHOIO CTaHmapTa cpenHero obpasoBanms (mpukas MOuH P® or 05.03.2004r. Ne 1089), mpumepHoi
nporpaMMel 1isi 001meo0pa3oBaTeNbHBIX YUpeKASHUH 1Mo anredpe u HadajaM maremarudeckoro aHaimmsa Kk YMK «Anrebpa - 10 knacc. IIpodunbabrit
ypoBerb - aBTop A Mopakosnmu» m YMK «Anrebpa - 11 xmacc. IlpodunbHblii ypoBeHb - aBTOop A.I.MoOpakosua» [IIporpammbl 17st
ofmeoOpasoBarenpHbIX yupexknenuil. Anrebpa um Havana wmarematmdeckoro anamusa. 10-11 kmaccel.  ABropbl-coctaButenu .M. .3y0Oapesa,
A.I'Mopakosuu M., Muemosuna, 2007 ]

O0masn xapakrepucTuka yue0HOro npeamera

B npodunpHOM Kypce conepkanne 00pa3oBaHMsI Pa3BUBACTCS B CIEAYIOLINX HAMPABICHHSIX

® CHCTEMaTH3alMs CBEICHHH O Yuciax;, (OPMHPOBAHHE MPEACTABICHUN O PACIIUPEHUH YHCIIOBBIX MHOXKECTB OT HATYPaJbHBIX 1O KOMIUIEKCHBIX
KaK Croco0e MoCTPOeHUSI HOBOTO MAaTEMaTHUECKOTO arnapaTa Uil peeHHs 3a71a4 OKPY KArOIIero MIpa U BHYTPEHHUX 3aa4 MAaTEMaTHKH,

®  COBEPIICHCTBOBAHWE TEXHUKH BbIUHCIICHUI,

®  DPa3BUTHE U COBEPIICHCTBOBAHHME TEXHUKH aNreOpandeckux npeodpa3oBaHni, peIeHus] ypaBHEHH, HEPABEHCTB, CHCTEM,

e CHCTeMaTH3alHsl W pacIIUpEHUE CBEACHUH O (PYHKIMSIX, COBEpPIICHCTBOBAHUE IpadUIeCKHX YMEHMH; 3HAKOMCTBO C OCHOBHBIMH HIESIMH U
METOlaMH MaTEMAaTHYeCKOTrO aHajn3a B OObeMe, IMO3BOJSIIOLIEM MCCIIEAOBATh 3JIEMEHTApHbIE (YHKIUU W pelIaTh MPOCTEHIINE Te€OMETPUYECKHUE,
¢dusnveckue u Jpyrue NpuKIagHbIe 3a1a4H;

®  pacIIMpeHHe CUCTEMbl CBEIACHHMH O CBOWMCTBaX IUIOCKUX (UIyp, CHCTEMATHYECKOE H3YUYEHHE CBOWCTB MPOCTPAHCTBEHHBIX TEJN, Pa3BUTHE
NPEACTaBICHUN O TEOMETPHUECKUX NU3MEPEHUSX;

e  DPa3BUTHE NPEACTABICHUN O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKPY’KAIOIIEM MUPE;



®  COBEPIICHCTBOBAHHE MATEMATHYECKOTO Pa3BUTHS IO YPOBHS, MO3BOJSIIOIIETO CBOOOAHO MPUMEHATh NU3YUYEeHHBIE (DAKTHI U METOIbI IPU PEIICHUN
3a/1a4 U3 Pa3IMYHBIX PA3ENIoB Kypca, a TAKXKe HCIOb30BaTh UX B HECTAHAAPTHBIX CHTYaLIUsX,

e (opMupoBaHHE CHOCOOHOCTH CTPOUTH M HCCIENOBATh IMPOCTEHIINE MAaTeMaTHUECKHE MOACTH MPH PEIIeHHH MPUKIAAHBIX 3a/4a4, 3a7ad U3
CMEXXHBIX TUCLHILUINH, YIITyOIeHne 3HaHUH 00 0COOEHHOCTSIX MPUMEHEHUSI MATEMaTHIECKUX METOJIOB K HCCIICAOBAHHUIO TIPOLIECCOB U SIBJICHUH B MPUPOJE
u ob1ecTse.

Henn
UzydeHne MaTeMaTUKH B CTapIueil mKosie Ha MpOopHUILHOM YPOBHE HAPABJICHO HA TOCTHKEHHE CIIEAYIOIINX LEJICH:

* (hopMupoBaHHE TpeAcTaBICHUN 00 MAEAX W METOJAX MATEMATHKH, O MAaTeMaTHKE KaK YHMBEPCAJIBHOM sI3bIKE HAyKH, CPEICTBE MOIECIHUPOBAHMS
SIBJIGHUM W IPOLIECCOB,

* OBJIAZICHUE YCTHBIM U THCbMEHHBIM MAaTEMaTHYECKUM SI3BIKOM, MATEMATHYECKUMH 3HAHUSIMH W YMEHUSMH, HEOOXOAWMBIMU IJIsi H3Y4YECHUs
IIKOJIbHBIX €CTECTBEHHO-HAYYHBIX TUCIUILINH, AJIs1 TPOJOJDKEHUS 00pa30BaHUs U OCBOCHUS N30paHHOH CIIEIUATIbHOCTH HA COBPEMEHHOM YPOBHE;,

* pa3BUTHE JIOTHYECKOT'O MBIILICHHS, alTOPUTMUYECKOH KYJIBTYPHI, MPOCTPAHCTBEHHOIO BOOOPAKEHMs, PAa3BUTHE MATEMATUYECKOTO MBIIIJIEHUS U
UHTYHUIHH, TBOPYECKUX CHOCOOHOCTEH Ha ypOBHE, HEOOXOAMMOM MJIsl MPOAOIDKEHHsI OOpa3OBaHMs U IJII CAMOCTOSITEIbHON AEATENbHOCTH B 00NacTu
MaTeMaTHKH U €€ IPIIOKEeHUH B Oynyieii npodecCHoHabHON NesTeTbHOCTH,

* BOCIIUTAHHE CPEICTBAMH MATEMAaTHKH KyJbTYPbl JHYHOCTU. 3HAKOMCTBO C MCTOPHEH Pa3BUTHS MAaTEMAaTHKH, 3BOJIOLMEH MaTEMAaTUYECKUX WACH,
NOHMMAaHHE 3HAYMMOCTH MaTEMAaTHUKH 11 OOIIECTBEHHOTO Tporpecca.

YueOHuuk

e Mopakosud A.I'. AnreOpa u Hayana ananuza. [lpodunbaeiii yposens. 10 knace. 1,2 yactu, M., Muemosusna, 2014.
e Mopakosud A.I'. Anrebpa n Hayana ananuza. [lpodunbaeiii yposens. 11 knace. 1,2 vactu. M., MHemo3nHa, 2014.

MecTto npeamera B 6a3MCHOM y4eOHOM IJIaHe

CornacHo yueOHOMY Tutany OV nist mpoUIbHOTO H3YYEHHs] MATeMAaTUKH OTBOIUTCS 136 4 u3 pacuera 4 4 B HEAEIO aareOpbl U Havaa aHaau3a u 68
9 u3 pacuera 2 4 B Henemo reomerpun B 10 u 11 knmaccax. Ha obydenue Ha momy B OV BeIgensercst 2 yaca B Henelro anreOpsl U 1 4ac B HeOeImto

r€OMETPHUH.



B aBTOpCKYIO porpamMmy BHECEHBI CIEYIOLINE U3MEHEHUS:

10 knace
Paznen KoanuecTBo yacoB
IloBTOpEeHUE 2
Unciosblie GyHKINU 8
TpuroHoMeTpUIeCKUe YPaBHEHUsI 7
TpuroHomerpudeckne GyHKINU 16
IIpeobpazoBaHne TPUTOHOMETPHUIECKUX BBIPAKEHUH 10
IIpousBonHas 21
Ob6obuaromee MOBTOpEHNE 4
nToro 68
11 knace
Paznen KoanuecTBo yacoB
IlosTOpEeHUE 4
Unciosbie GyHKINU 7
Crenenu u kopHH. CTeneHHbIe HYHKINU 14
ITokazaTenpHast u Jorapudmudeckast QyHKIIH 20
VYpaBHeHus U HepaBeHCTBa. CHCTEMbI YpaBHEHUN U HEPABEHCTB 14
O6o01maroiee NOBTOpEeHUE 9
nToro 68

Brmonuenne @K I'OC B moHOM 00beMe JOCTHTAETCS B MPOLIECCE MHTEHCH(DUKAIIMY U WHANBUIYATU3ANH y4eOHOrO MpoLecca.

Obazamenvnoe codepiricanue
YNCJIIOBBIE U BYKBEHHBIE BBIPAKEHUSA

Henumocts  wnenbix  uucen.  Jlemenme ¢ octatkoM.  CpaBHeHus.  PemeHue  3a7ad € LEJNOYMCIEHHBIMH — HEU3BECTHBIMH.
KommnekcHbie uncna. I'eomeTpudeckas HHTEpIpPETALUs KOMIUIEKCHBIX uucen. JledcTBUTENbHAas 1 MHUMAsl 4acTh, MOAYJb U apTyMEHT KOMILJIEKCHOIO
yucna. Anrebpandeckas 1 TPUTOHOMETpUYecKass (GOPMbI 3aITUCH KOMITIEKCHBIX 4rcesl. ApudmMerndeckue NeHCTBUS HAJ KOMIUIEKCHBIMH YHCJIAMH B

pa3HbIX Qopmax 3amuch. KoMruiekcHO conpsbkeHHble yucia. Bo3seneHue B HaTypanbHyIO creneb (popmyna Myaspa). OcHOBHas Teopema airedpsl.




MHorouneHsl OT OIHON NMepeMEeHHON. J[eMMMOCTE MHOrOWIEHOB. [leleHne MHOro4IeHOB ¢ OCTaTKOM. PannoHanbHBIE KOPHM MHOIOYJIEHOB C LIEJIBIMH
ko3 ruumenramu. Pemenne nensix anredpandecknx ypasHeHui. Cxema I'opHepa. Teopema besy. Uucno kopHelh MHOrowieHa. MHOTOWIEHB! OT ABYX
nepeMeHHbIX. POpMyJibl COKPAIEHHOIO YMHOXEHUS IJs cTapmux creneHed. bunom HeroroHa. MHOrouneHel OT HECKOJBKUX IEPEMEHHBIX,
CUMMETPUYECKHE MHOTOUJIEHBI.

Kopenrb crenenu n>1 u ero cpoiictBa. CTeneHs ¢ paloHaIbHbIM ITOKa3aTeNeM U ee cBolcTBa. [IoHATHE O CTeneHU ¢ NeHCTBUTENbHBIM [TOKA3aTeIeM.
CaolicTBa CTENEeHU C AeHCTBUTEIbHBIM MTOKA3aTENIEM.

Jlorapudpm umcna. OcHoBHOe norapupmMudeckoe ToxkaecTBo. Jlorapupm npousBeNeHHUs, YACTHOTO, CTEINEHHU, MEePexol K HOBOMY OCHOBAHHIO.
JleCATUYHBINA 1 HATYPaJIbHBIN JIOTapu(pMBbI, YHCIIO €.

IIpeobpazoBanus BbIpask€HUH, BKIIOYAOIINX apu(METHUECKUE ONIEPALIUH, & TAK)KE ONEepPaLli BO3BEACHHUS B CTEIIEHb U JIOTapu()MUPOBAHUS.

TPUT'OHOMETPUA

CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC IMpPOU3BOJBHOrO yria. PaguanHas mepa yrina. CuUHyC, KOCHUHYC, TAHI€HC M KOTaHreHc uucna. OCHOBHBIE
TpUTOHOMETpHUUeckue ToxxaecTsa. @opmyinbl npuseneHus. CUHYC, KOCUHYC M TAHI'€HC CYMMBI U Pa3HOCTH ABYX yIioB. CHHYC U KOCHHYC JBOITHOIO yTja.
@®opmynel ojoBUHHOTO yria. IIpeoOpa3oBaHusi CyMMBl TPUTOHOMETPHUECKUX (YHKUMH B NPOU3BEICHHE M TMPOHM3BENEHUS B CyMMY. BrlpakeHue
TPUTOHOMETPHUECKUX  (PyHKIMI  dYepe3  TaHNeHC  NOJOBUHHOIO  apryMmeHTta.  lIpeoOpa3oBaHHsl ~ TPUTOHOMETPUYECKHX  BBIPAKEHHIL.
IIpocTeiimue TPUrOHOMETPUUYECKHUE YPABHEHUSI U HEPABEHCTBA.

ApKCHHYC, apKKOCHHYC, apKTaHI'€HC, aPKKOTaHT€HC.

®YHKIINHN

Oyukiun. ObnacTe onpeneneHuss 1 MHOXKeCTBO 3HaueHHi. [ paduk pyakimm. [Tocrpoenne rpadukos GyHKUNH, 3aaHHBIX PA3JIMYHBIME CIIOCOOAMH.
CroiicTBa (yHKIHI: MOHOTOHHOCTB, Y€THOCTb U HEYETHOCTb, IEPUOJUYHOCTD, OTPAaHIMUYEHHOCTh. IIpoMekyTku Bo3pacTanust U yObIBaHUsA, HAUO OJIbIIEE U
HAMMEHbIIIee 3HAYCHUs, TOUKH SKCTpeMyMa (JIOKAJIbHOTO MakCUMyMa U MUHHUMyMa). Bemyknocte ¢ynkunu. ['paduueckas nntepnperanus. [Ipumepst
(YHKIMOHAIBHBIX 3aBHCUMOCTEH B peaibHBIX MPOLIECCaX U SIBJICHUSX.

Crnoxnas pysxnust (komnosuuus ¢yHkuuii). Bzanmuao obpatHele pyHkuu. O6nacte onpeneneHust 1 0biacTh 3HaYeHUH oOpaTHOH ¢yHkumu. I'pad nk

oOpatHoli ¢pyHkumnu. Haxoxnenne QyHKIMH, 0OOpaTHONW JaHHOM.



CrenenHas QyHKIMS C HAaTypaJbHBIM IOKasaTeseM, €€ cBOWcTBa W rpaduk. BepTukanbHbele W ropu3oHTaJ bHBIE acCUMOTOTHI rpadukos. I'paduku
IpOOHO-TMHEHHBIX (PYHKIIHH.

TpuroHomerpudeckne (QyHKUMH, X CBOHCTBA M rpaduKy, MEPHOJUYHOCTb, OCHOBHOW mnepuon. OOpaTHble TpUTOHOMETpHUYeCKHe (YHKIUH, HX
CBOWCTBA U rpaduKu.

ITokazatenpHast pyHKIUS (SKCIIOHEHTA), €€ CBOHCTBA U TpaduK.

Jlorapudmuueckas QyHKIUs, €€ CBOHCTBA U rpad UK.

[IpeobpazoBanus rpadUKOB: MapaIeNbHBIA NEPEHOC, CHMMETPUSI OTHOCHTENIBHO OCell KOOPIMHAT U CUMMETPHsI OTHOCHTEIBHO Hadajla KOOPAHHAT,
CUMMETPHSI OTHOCHUTEJILHO NPSIMOM , PACTSDKEHHUE U CoKaTHE BJIOJIb OCEH KOOPAMHAT.

HAYAJA MATEMATHYECKOT' O AHAJIM3A

ITonsTue o mpenene nocinenosarenpHocTH. CylecTBOBaHHE Ipefeia MOHOTOHHONW OrpaHMYeHHON MOCHefOoBaTeNbHOCTH. [[nMHAa OKPY>KHOCTH U
IUIOINAAb Kpyra Kak Mpenesbl MOCIeNoBaTeNbHOCTEH. beckoHewHO yObIBaroImasi reoMeTpuyeckasl Imporpeccuss U ee cymMma. leopembl O mpenenax
nocaegosaTenpbHocTel. [lepexon k nmpenenam B HEPaBEHCTBAX.

[onsitue o HenpepbIBHOCTH QyHKIUH. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIUSX.

[Monsitue o npenene pynkuun B Touke. [loBenenne GyHKIMit Ha 6ECKOHEUHOCTH. ACHMIITOTHI.

[TonsitTne o mpowsBomHOW (GyHKIMH, (U3NYECKHH M TEOMETPHUYECKHMH CMBICT NPOM3BOAHOH. YpaBHEHHE KacaTelbHOH K Tpaduky ¢yHKIHH.
IIponsBoaHbBIE CYMMBI, Pa3HOCTH, MPOU3BEACHUS M 4acTHOTO. IIpOM3BONHBIE OCHOBHBIX 3JIeMeHTapHbIX (yHKUMH. [IponsBoaHbIe CIOXKHON M 00paTHON
¢bynkumii. Bropas npousBonHas. IlpuMeHeHne npon3BOAHON K MCCIEAOBAHNIO (PYHKUIUH M MOCTPOECHUIO rpadukoB. Mcnonb3oBaHue MPOU3BOAHBIX I1PU
peLIeHNH YPaBHEHUI M HEPaBEHCTB, NMPH PELICHUH TEKCTOBBIX, (PU3NYECKHX U T'€OMETPUUECKUX 3a7ay, HaXOKACHWH HAuOONBIIMX W HAUMEHBLINX
3HAYEHUN.

[Tnomane xpuBonuHeitHOH Tpaneuun. Ilonsarue 06 onpenenenHom uHTerpane. Ilepsoodpasnas. [lepsooOpasnbie sneMeHTapHbIX (yHKumi. [IpaBuna
BbIUHUCIIEHNS TTepBooOpasHbx. @opmyna HetotoHa-JleiiOHnma.

IIpumepsl HUCHONB30BaHUS MPOU3BOAHON AJIs1 HAXOXKACHMS HAWIY4YIIErO pelleHus B NMPUKIAAHBIX 3ajadax. HaxoskneHue CKOpOCTH sl mpolecca,

3amaHHoro Gopmynoit uinn rpadpukom. Ilpumeps! npuMeHeHust HTerpana B u3nke U reoMmerpun. Bropast nponsBoaHas u ee PU3NIECKUN CMBICI.



YPABHEHUA U HEPABEHCTBA

Pemenne pamnyoHaNbHBIX, MOKA3aTENbHBIX, JIOTApU(MUYECKUX YPaBHEHMH M HEPAaBEHCTB. PelleHne HppalMOHAIBHBIX W TPUTOHOMETPHUYECKUX
YPaBHEHUIN U HEPABEHCTB.

OCHOBHBIE TIpHEMBbI PELICHUS CHUCTEM YpPAaBHEHUI: MOJCTAHOBKA, alreOpanvyeckoe CIOKEHUE, BBEICHHE HOBBIX INEPEMEHHBIX. PaBHOCHIIBHOCTH
YPaBHEHUMN, HEPaBEHCTB, CUCTEM. PelieHue CUCTEM ypaBHEHMH C JBYMsl HEM3BECTHBIMU IPOCTEHINNX THUIOB. PellleHHe CUCTeM HEpPaBeHCTB C O HOU
MEPEMEHHOM.

JokaszaTenbcTBa ~ HepaBeHCTB.  HepaBeHCTBO O  cpemHeM — apu(MeTHHYeCKOM W CpegHEeM  T€OMETPHYECKOM  JBYX  YHCEI.
Hcnonb3oBanre CBOWCTB W TpagukoB (PyHKUMIA MPU pelIeHWd ypaBHEHW W HepaBEeHCTB. MeTon uHTepBasiioB. M3o00pakeHHe Ha KOOPAMHATHOM
MJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUI U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.

IIpMeHeHNe MaTeMaTHYeCKHMX METOIOB U PEIICHUs] COAEPIKATENbHBIX 3a]ad M3 PasIHYHBIX OONacTedl HaykKd W TpakTUku. MHTepnperauwms
pe3ynbTaTa, y4eT peajbHbIX OrPAaHUYEHUN.

JEMEHTBI KOMBUHATOPUKHA, CTATUCTUKHN Y TEOPUU BEPOATHOCTEM

TabnuuHoe u rpaduveckoe npeacTaBieHne JaHHbIX. YHCIOBBIE XapaKTEPUCTHKH PSIIOB TaHHBIX.

[ToowepenHplii M ONHOBPEMEHHBIH BBIOOP HECKOJBKHX 3JIEMEHTOB M3 KOHEYHOro MHOXecTBa. POpMysbl 4YHciia NMEpPeCcTaHOBOK, COYETAHUH,
pa3meniennii. Pemenne komOuHaTtopHbIX 3anmad. @opmyna OuHoma Herorona. CaoiictBa OmHOMHanbHBIX Ko3(dunmentos. Tpeyronbauk Ilackas.
DneMeHTapHble U CIOKHBIE COOBITHs. PaccMOTpeHue ciy4aeB M BEPOSITHOCTb CYMMBI HECOBMECTHBIX COOBITHH, BEPOSTHOCTb MPOTHBOIOJIOMKHOTO

coObiTus. [ToHATHE O HE3aBUCUMOCTH COOBITHIA. BEpOsITHOCTD M CTaTUCTUYECKAsT YaCTOTA HACTYILIEHUS] COOBITHSI.

O0meyueOHbIe yMEHHUSI, HABBIKH H CMIOCO0OBI 1eSITEJIbHOCTH

B xonme wusydeHuss mareMaThku B MNPOQIIILHOM Kypce CTapliedl IIKOJbl ydYalquecs MPOAOIKAIT OBJIAaJeHHE PA3HOOOPAa3HBIMU CHOCOOAMHU
NESITEIbHOCTH, MPUOOPETAIOT U COBEPIIEHCTBYIOT OIBIT!

® TMPOBEACHUS OKA3ATENBHBIX PACCYKIEHUN, JIOTUYECKOTO OOOCHOBAHHSI BBIBOAOB, HCIOJIB30BAHUS PA3JIUYHBIX SI3bIKOB MATEMATHUKU JJIsI

WIUTROCTPAlN, UHTCPIPETAINN, APTYMEHTAIUU U JOKA3aTCIbCTBA,



®  peIIeHHs LIMPOKOrO KJIacca 3a7ad W3 Pa3jInYHBIX Pa3/eloB Kypca, MOMCKOBOH M TBOPYECKOH NESITENbHOCTH NMPH PEIIESHUH 3aa4 MOBBIIICHHON
CJIO)KHOCTH M HETHITOBBIX 33124,

® [UIAHUPOBAaHUS M OCYIIECTBJICHUS QITOPUTMUYECKOH MEATENbHOCTH: BBIMOJHEHHS M CAMOCTOSTENBHOTO COCTABICHUS AJITOPUTMUYECKHX
NPEANUCAHNI W WHCTPYKIMHA HAa MaTEMaTHYECKOM MaTepuaje; HMCIIOJNb30BAaHUS M CAMOCTOSITEIbHOTO COCTaBJCHMs (OPMYyJ Ha OCHOBE OOOOIIEHUs
YaCTHBIX CIYYaeB U PE3yJIbTATOB HKCIIEPUMEHTA;, BBIIOJHEHUSI PACYETOB MPAKTHUECKOTO XapaKkTepa,

® T[IOCTPOEHHsI W HCCIIEOBAHHUS MATEMATHUYECKHUX MOZENEeH Il ONMHCAHWS M PEIIeHUs NMPHUKJIAAHBIX 3a/1ad, 3a7a4 U3 CMEXHBIX IUCLUIUIMH U
peanbHOM JKU3HHU, IPOBEPKHU M OLICHKH PE3YJIbTATOB CBOEH pabOThI, COOTHECEHHUS UX C TIOCTABJIEHHOH 3a/1a4el, C IMYHBIM )KU3HEHHBIM OITBITOM;

®  CaMOCTOATENBHOH padoThl ¢ UCTOUHUKAMHU MH(POPMALMH, aHAJIH3a, OOO0IEHUsT U CHCTEMAaTH3alUY NOJy4eHHOW MH(POPMAaLINU, HHTETPUPOBAHMS
€€ B JIMYHBIN OIBIT.

PesyabTaThl 00yyeHus

PesynbraTer 00yuenus npencrasieHsl B TpeOOBaHUAX K YPOBHIO MOATOTOBKU U 331aI0T CUCTEMY UTOTOBBIX PE3YJIbTATOB OOYUEHUS], KOTOPBIX JTOJIKHBI
IOCTUraTh BCE BBITYCKHHUKH, W3y4YaBIIMNE KypC MATEMATHKH IO MPOQUILHOMY YPOBHIO, M IOCTHXKEHHE KOTOPBIX SIBIIAETCS OOSI3aTENBbHBIM YCIOBHEM
NOJIOXKUTETIPHON aTTeCTallMd y4YeHUKa 3a Kypc cpenHed (MOJMHOH) ImKombl. ODTH TpeOOBaHMUS CTPYKTYPUPOBAHBI MO TPEM KOMIIOHEHTAaM:
«3HATb/TIOHNUMATB», KYMETbY», UCIOJIb30BATh MPUOOPETEHHBbIE 3HAHUS U YMEHHS B MPAKTUYECKOH AEATENbHOCTH M MOBCEIHEBHOW Ku3HW». llpu 3TOM
NOCJIEHHIE IBE KOMIIOHEHTBI IPEACTABJIEHBI OTAENBHO MO KAKAOMY U3 Pa3IesiOB, CONEPKaHMSL.

OuepueHHBIE CTAHAAPTOM PAMKH COAEPKaHUS U TPeOOBAaHMI OPUEHTHPOBAHBI HA PA3BUTHE YYALIUXCS U HE JOJDKHBI MPETSITCTBOBATH JOCTIIKEHHIO

Ooee BBICOKUX YPOBHEH.

TpeGoBaHMsl K YPOBHIO IOATO0TOBKH BbINYCKHHUKOB

B pesyabTare nzyueHusi MATeMaTHKH HA IPO(PHILHOM YPOBHE B cTapiieil MIKo0JIe Y4YeHHK 10JI2KeH

3HaTB/MOHUMATD

* 3HaydeHUEe MaTeMaTU4YeCKOM HayKM [IJIsl peLIeHus 3a]ad, BO3HMUKAIOUIMX B TEOPUM U IPAKTHUKE, IIMPOTY U OrPaHUUYEHHOCTb MPUMEHEHUs
MaTEMaTHYECKUX METOAOB K aHAJN3Y U MCCIEIOBAHHIO MIPOLIECCOB U SIBJICHUH B MPUPOE U OOLIECTBE;

¢ 3HAQUCHUEC MMPAKTHUKHU U BOIIPOCOB, BO3HUKAIOIIHX B caMoi MaTEMATHKE, NI (I)OpMI/IpOBaHI/Iﬂ " pa3BUTUA MaTeMaTH4YeCKOH HayKH,



* UAEU PACIIUPEHHUS] YUCIOBBIX MHOXKECTB Kak crocoda MOCTPOEHHs] HOBOTO MAaTEMAaTHUECKOro amrapara sl PEHIeHHs MPAKTHYECKUX 3a1ad U
BHYTPEHHHUX 3a7]a4 MaTeMaTHKH,

* 3HaUEHHE UEH, METOMIOB U PE3YJIbTATOB aNreOpbl M MATEMAaTHYECKOTO aHAJIN3A 11l TOCTPOSHHST MOJIENIEH peaslbHBIX MPOLIECCOB M CUTYALU;

* BO3MO)KHOCTH T€OMETPHUYECKOTO SI3bIKA KaK CPENICTBA OMUCAHUS CBOWCTB PEAbHBIX MPEIMETOB U X B3AMMHOI'O PACIIONOKEHUS,

* YHUBEPCANbHBIH XapakTep 3aKOHOB JIOTMKH MAaTE€MAaTUYeCKHX PAaCCYy’KACHHH, WX NPUMEHMMOCTb B PA3JUYHBIX OOJACTAX UEJIOBEYECKOH
TesTeTbHOCTH;

* paznanuue TpeOOBAHUM, MPEIBSIBIIEMBIX K TOKA3aTEIbCTBAM B MATEMATHKE, €CTECTBEHHBIX, COLIMATIbHO-3KOHOMHYECKIX U I'YMaHUTAPHBIX HAyKaX, HA
NPAKTHKE;

* POJIb AKCUOMATHKH B MaTEMAaTHKE, BO3MOXKHOCTh MOCTPOSHHS MAaTEMAaTHUECKUX TEOPUH HAa aKCHOMATHUYECKOW OCHOBE; 3HAUEHUE aKCHOMATUKH IS
apyrux obnacTell 3HAHUA U [T IPAKTHKH;

* BEPOSTHOCTHBIX XapaKTep Pa3JIMYHBIX IMPOLECCOB U 3aKOHOMEPHOCTEH OKPYKAIOLIEr0 MUPA.

YucsioBbie U OyKBEHHbIE BbIPAKEHHS

Ymern:

* BBINIOJHATH apU(PMETHUECKUE NEHCTBUSA, COUETasi YCTHbIE U MHCbMEHHbBIE MPUEMBbI, TPUMEHEHHE BBIYUCIUTENbHBIX YCTPOUCTB, HAXOAUTh 3HAYCHUS
KOPHSl HaTypaJIbHOM CTETEHHU, CTENEHH C PAlMOHAJBHBIM IOKa3aTesieM, Jorapudma, UCIONb3ysl NMPU HEOOXOOUMOCTH BBIYHCIUTENbHBIE YCTPOHCTBA,
NOJIb30BATHCS OLEHKONW U MPUKUAKON MPHU MPAKTHUECKUX pacyeTax;

* IPUMEHSTD MOHSTHSI, CBSI3aHHBIE C IETMMOCTBIO LIEIbIX YUCEN, TP PELICHNH MAaTEeMaTHYECKUX 3a1a4,

* HAXOAWTb KOPHU MHOTOYICHOB C OTHOW NEPEMEHHOMH, PacKJIaAbIBATh MHOTOWIEHBI HA MHOJKUTEIH,

* BBINOJIHSTH JAEHCTBUS C KOMIUIEKCHBIMH YHCJIAMH, TIOJB30BATHCS T€OMETPUYECKONH MHTEPIPETANel KOMIUIEKCHBIX YHCENl, B MPOCTEHIINX CIIydasix
HAXOIUTh KOMIUIEKCHBIE KOPHU YPAaBHEHHH C NEHCTBUTEIbHBIMHU KO3 (PPUIHEHTAMH,

* MPOBOIUTH NPEOOPa3OBAHUsSI YUCIOBBIX W OYKBEHHBIX BBIPAKCHWH, BKJIOUYAIOLINX CTETEHU, PAIUKaNbI, JIOTapu(pMbl U TPUTOHOMETPHUUECKHE
byHKIHH.

Hcnonb3oBaTh HpI/IO6peTeHHbIe 3HaHUA U YMCHUA B HpaKTI/I‘{eCKOfI ACATCIIBHOCTH U HOBCGHHGBHOP'I JKU3HU AJIsA



* MIPAKTUYECKUX PAcUeTOB MO (opMysaM, BKIOUash (POPMYJIbL, CONMEPIKAINUE CTETICHH, PAIUKabI, JOrapuMbl 1 TPUTOHOMETPUIECKUEe (QYHKINH, TTPU
HEOOXOIMMOCTH HCIIONB3YsI CIIPABOYHbIE MAaTEPHAJIbI U IPOCTEHINNE BEIMHCIUTEIbHBIE YCTPOICTBA.

DyHKIUH U rpaguKH

Ymern:

* OnpeneNsaTh 3HaYeHHEe (PYHKIIMU 1O 3HAUEHUIO apTyMEHTA IPHU PA3IMUHBIX CrIocobax 3amaHust (yHKIHH;

* CTPOUTH rpaUKu U3y4eHHBIX (PYHKUUH, BBITOJIHITH PpeoOpa3oBaHus rpaduKos,;

* ONUCBHIBATH 10 rpad UKy 1 1o GopMyJie MOBEIEHUE U CBOWCTBA (PyHKIHUI,

* peImaTh ypaBHEHUs], CUCTEMbI YPAaBHEHHI, HEPABEHCTBA, HCIIONB3YsI CBOMCTBA (DYHKIMH U UX rpadUIecKre MpeaCcTaBIeHHUS,

Ucnonp3oBath mpuoOpeTeHHbIE 3HAHNS U YMEHHS B IPAKTUYECKOH ESTETbHOCTH U TIOBCEAHEBHOM *KU3HH IS

* ONHMCAHUS U MCCICIOBAHMS C MOMOIIBIO (PYHKIMHA peaNbHbIX 3aBUCUMOCTEH, MPEACTABICHNS X rpadUIecKy; HHTepIpeTaunu rpaMKOB peasbHBIX
IIPOLIECCOB.

Hauajia MaTeMaTHY€CKOr0 AaHATIH3A

Ymern:

* HAXOAUTb CYMMY O€CKOHEUHO yObIBaIOIEH reOMEeTPUIECKHA IPOTPECCUH,

* BBIYHUCIISITh TPON3BOMIHBIC U MEPBOOOPA3HBIE 3JIEMEHTAPHBIX (PYHKLUNH, MPUMEHSIS TPAaBUJIa BBIMUCIEHUS MPOU3BOAHBIX U MEPBOOOPA3HBIX, UCTIONB3YS
CTIPaBOYHbBIE MATEPUAIIBI,

* HccnenoBaTh PyHKIHUU M CTPOUTDh UX IPauKH C MOMOIIBIO MPONU3BOIHOM,

* pemaTh 3a/1a41 C MPUMEHEHHUEM YPAaBHEHHsI KacaTeNbHON K rpaduKy QyHKIHM;

* pemaTh 3a/1a4H Ha HaXOXIeHHe HauOOJbIIero 1 HANMEHbBINETo 3HaUeH!sI (PYHKIIH Ha OTPE3Ke;

* BBIYHUCIISITD TUIOINAAb KPUBOJUHEHHOHN TPaeim;

Ucnonp3oBath mpuoOpeTeHHbIE 3HAHNS U YMEHHS B IPAKTUYECKOH ESTETbHOCTH U TIOBCEAHEBHOM *KU3HH IS

* pELICHUs] TeOMETPUYECKHX, (PHU3UYECKUX, SKOHOMHYECKHX W APYTruX NPUKIATHBIX 3a4a4, B TOM YHUCIE 3a7ad Ha HauOOJbLINEe W HAUMEHbIINE

3HAUCHUA C MPUMEHCHUEM allnapata MaT€eMaTH4€CKOro aHajin3sa.



YpaBHeHUsI M HEPABEHCTBA

Ymern:

* pemaTh paruoOHANbHBIC, TOKA3aTEeIbHbIE U JIOTapU(PMHUUECKUE YPABHEHHS 1 HEPABEHCTBA, NPPALIMOHATIBHBIE U TPUTOHOMETPUIECKHIE YPABHEHUs, UX
CHCTEMBI,

* TOKa3bIBATh HECJIOXKHBIE HEPABEHCTBA,

* peImaTh TEKCTOBBIE 3a/1a41 C IIOMOLIBIO COCTABIICHHS YPABHEHUH, 1 HEPABEHCTB, HHTEPIIPETUPYS PE3YJIBTAT C YUETOM OTPAaHUYECHUH yCIOBHS 3a1a4H,

* 1300pakaTh Ha KOOPAMHATHOH INIOCKOCTH MHOKECTBA PELICHNH YPaBHEHUI W HEPABEHCTB C IByMsI IEPEMEHHBIMU M UX CUCTEM.

* HAXOAWTb MPUOIMKEHHBIC PELICHUS YPABHEHUH H X CUCTEM, HCIIONb3Ysl rpad) MIeCKHii METON;

* peImaTh ypaBHEHUs], HEPABEHCTBA U CHCTEMBI C IPUMEHEHUEM IpadUIeCKUX MPENCTABIECHUH, CBOMCTB (PYHKLUNHN, TPOU3BOAHOM;

Ucnonp3oBath mpuoOpeTeHHbIE 3HAHNS U YMEHHS B IPAKTUYECKOH ESTETbHOCTH U IOBCEAHEBHOM JKU3HH IS

* IIOCTPOCHUS M UCCIIEIOBAHMSI MPOCTEHIITIX MATEMATHIECKIX MOZIEIEH.

DJieMeHTbl KOMOHHATOPUKH, CTATHCTHKH H TEOPHUH BEPOSITHOCTEH

Ymern:

* pewarh NpocTelne KOMOMHATOPHBIE 3aJa4d METONOM mepebopa, a TakKe C HMCIOJb30BAaHHEM H3BECTHBIX (Qopmyi, TpeyronbHuka [lackas,
BBIMUCIIATE KO3 GuinenTsl OmHOMa HbloTOHA 0 popMyIie U ¢ HCTIOIB30BaHNEM TpeyronbHuka [lackans;

* BBIYHUCIISITH, B IPOCTEHINNX CIydasix, BEPOSITHOCTH COOBITHI Ha OCHOBE MOJICYETa YHCIIA UCXOIOB.

Ucnonp3oBath mpuoOpeTeHHbIE 3HAHNS U YMEHHS B IPAKTUIECKOH NESTETbHOCTH U IOBCEAHEBHOM XKU3HH IS

¢ dHAaJIM3a pCaJIbHbIX YHUCJIOBBIX JAHHBIX, IIPCACTABJICHHBIX B BUAC AUAI'paMM A(PUKOB,; MJId aHAJIN3a UHPOPMAIIUK CTATUCTHYCCKOI'O XapaKTepa.
2 2 2



PaGouas nporpamma
no npeamery «Marematuka (reomerpusi)» B 10-11 xknacce (o0yuyeHue Ha aoMy)

COCTABJIEHA HA OCHOBe MporpamMmsl o reomerpuu 10-11 knacest ausa OY Aranacana JI.C. M., llpocsemenue, 2009.

O0As XapAKTePHUCTHKA YY€0HOIr0 IPeAMeTa

I'eomerpust — OOMH M3 BAXHEHWIINMX KOMIIOHEHTOB MAaTEMaTH4E€CKOrO OOpa3oBaHUs, HEOOXOOMMBIN ANl MPUOOPETEHUS] KOHKPETHBIX 3HAHUHA O
MPOCTPAHCTBE M MPAKTUYECKU 3HAYMMBbIX YMEHHH, (OPMHUPOBAHUS SI3bIKA OMUCAHHS OOBEKTOB OKPYIKAIOIIEro MHUPA, JJISI PA3BUTHUS MPOCTPAHCTBEHHOTO
BOOOpa)KEHUS] U MHTYUIMH, MATEMAaTUYECKOH KYJbTYpPBI, ISl 3CTETHYECKOrO0 BOCHHUTAHUS ydaluxcs. M3yueHue reoMeTpud BHOCUT BKJIQJ B Pa3BHTHE
JIOTMYECKOrO MBILUIEHHS, B (POPMUPOBAHHE MOHATHUS JOKa3aTenbcTBa. IIpeodpasoBanue reomerpudecknx popM BHOCHT CBOH crierudiueckuil BKian B
pa3BUTHE BOOOPAKEHUS, CITOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

OO6pasoBarenbHble U BOCIHTATENbHBIE 3a1a4ll OOY4YEHHs T'€OMETPHH JOJDKHBI PEIaThCsl KOMIUIEKCHO C YYETOM BO3PACTHBIX OCOOEHHOCTEH
o0ydaromuxcs, crenuuky reoMeTpun Kak y4deOHOro INpeaMmera, ONpeNeNsiomero €€ pojib M MecTo B 0Omiell CHCTeéMe MIKOIBHOrO OOydeHUus u
BocruTaHudA. lIpu nnaHupoBaHUM YPOKOB Cl€AyeT MMEThb B BHUJY, YTO TEOPETUYECKHMI MaTepuan OCO3HAETCS U YyCBAaMBAETCsl NMPEUMYLIECTBEHHO B
npouecce pemenns 3anad. OpraHusyst pelieHne 3a1ad, 1eIecooOpasHO MIMpe UCMONb30BaTh Au(depeHIpoBaHHbIN MOAXON K ydamuMmcs. BaskHeim
yCJIOBHEM IPABUIBHONH OpPraHU3alMi y4eOHO-BOCIIUTATEIBHOIO MpOLecca SBISIETCS BbIOOP YUYHTENEM PAalOHAIBHOW CHCTEMbI METOIOB M NPHUEMOB
oOy4yeHHs, COAJAaHCHPOBAHHOE COYETAHME TPAIULHMOHHBIX W HOBBIX METOJOB OOY4YeHHs, ONTHMHU3MPOBAHHOE MPHMEHEHHE OOBSICHUTEIbHO-
WUTFOCTPUPOBAHHBIX M 3BPUCTHYECKUX METOAOB, HCIMONb30BaHMe TexHHUeckux cpeacts, UKT -kommonenta. YueOHBIH mpoumecc HEOOXOAMMO
OPUEHTHPOBATh HA PALMOHAIBHOE COYETAHHE YCTHBIX M IMMCbMEHHBIX BHIOB Pa0OTHI, KaK NMPU M3YUYEHUHU TEOPHH, TaK U MPH PELICHUH 3aaa4. BHumanue
YUUTENS TOJDKHO OBITh HANPABJIEHO HAa PAa3BUTHE PEUM yHAIIHMXCs, (POPMHUPOBAHHME Y HUX HABBIKOB YMCTBEHHOIO TPyAa — IUIAHUPOBAHUE CBOEH padoThI,
MOMCK PALMOHAJIBHBIX MyTEH €€ BBITOJHEHUs], KPUTUUECKYIO OLICHKY PE3YJIbTaTOB.

(1

- OBJIZICHUE CHCTEMON MaTeMaTHUECKUX 3HAHUH U YMEHUH, HEOOXOUMBIX B IIPAKTHUYECKON AEATENbHOCTH, MPOAOIDKEHHs 00pa30BaHus;

- IpHOOPETEHNE OIbITA INIAHUPOBAHUS M OCYIIECTBICHUS AITOPUTMHUECKON AEATEIbHOCTH,

- npuoOpeTeHne YMEHHI SICHOTO U TOYHOTO M3JIOKEHUST MBICIISH;



- pPa3BUTHE MPOCTPAHCTBEHHOIO MPEACTABICHUS U YMEHHsI, OCBOCHHE OCHOBHBIX (PaKTOB U METO/IOB INIAHUMETPHHY,

- HCTMIOJIb30BAHNE T€OMETPHUYECKOTO SI3bIKA JIJISI OMMCAHUS IPEIMETOB.

3aoauu obyuenun:

- 3aKpENUTh CBEACHUS O BEKTOPAX U NEHCTBHUAX C HUMH, BBECTH ITOHATHE KOMITJIAHAPHBIX BEKTOPOB B MPOCTPAHCTBE;

- copMHpOBaTh YMEHHE YYaIlUXCsl MPUMEHSTh BEKTOPHO-KOOPAMHATHBIH METOA K PELICHMIO 33/1a4 Ha BBIYHCICHHE YIJIOB MEXIY NPSMBIMH U
TUTOCKOCTSIMHU U PACCTOSIHUH MEXy JBYMsI TOYKAMH, OT TOYKH JI0 IJIOCKOCTH;

- IIaTh YYAIIUMCS CHCTEMAaTUYECKHUE CBEEeHUs] 00 OCHOBHBIX T€Jax M MOBEPXHOCTSAX BPAIICHUS — LIWIHHAPE, KOHyce, cdepe, mape;

- BBECTH ITOHATHE 00beMa TeJla U BBIBECTH (I)OpMy.]'IbI JJI1 BBIYUCJICHUA 00BEMOB OCHOBHBIX MHOT'OIPaHHUKOB U KPYIJIbIX TEJI.

Cpoxk peanmsaiuu paboueit yueOHOM nporpaMMbl — 1Ba Y4eOHBIX oA,

Ha crapmeii crymenu o0Opa3oBaHUs BeNyIIMMH MeTOonamMu OOVYEeHHs TPEAMETY SIBIISIOTCS. TMOWUCKOBBIH, OOBSICHUTEIbHO-WLTIOCTPATHUBHBIA U

penponykTuBHBIA. Ha ypokax HCHONB3YIOTCS 2JIEMEHTHI CICAYIOUINX TEXHOJOTUN: JIMYHOCTHO OPUEHTUPOBAHHOE OOydeHue, o0y4deHne ¢ MPUMEHEHHEM

onopHbIx cxem, UKT.
YuebHHK:
e AranacsaH JL.C. u np. I'eometpust 6a30BbIii 1 ipodpuitbHbI ypoBeHsb: yueObnuk s 10-11 knacco OY. M., Ipocsemenue, 2014.

MecTo npeamera

CornacHo yyebHomy tutany OV Ha W3yueHHEe FeOMETPUH OTBOOUTCS TO 2 4Haca B Heaelnro, Bcero 68 wacos B roa. Ha oOydenue na momy B OY
BBIZIENISIETCS 2 aca B HEAEIIO anreOphl U 1 4ac B HENENIO FeOMETPHHL.
B aBTOpCKYIO IpOrpamMmy BHECEHBI CAEAYIOIINE U3MEHEHHUS

10 kaacc

Paznea Koan4yecTBo 4acos

Beenenue B crepeoMeTpuio

ITapannenbHOCTh NPSMBIX MIIOCKOCTEH

IlepneHAUKYISAPHOCTD NPAMBIX U INIOCKOCTEN

MHOrorpaHHUKH

(o)) RN || NeJ INoj {9

BexTop B npocTpaHCcTBE

nToro 34




11 kaacce

Pasznen KosmnuecTBo yacos

MeTon KOOpAMHAT B MPOCTPAHCTRE. 8
Hunuuap. Konyce. Hap. 8
OOBeMbI TeI. 11
O6o01maroiee NOBTOpEHUE. 7
nUTOroO 34

Brmonuenne @K I'OC B moiHOM 00beMe JOCTHTAETCS B MPOLECCe MHTEHCH(DUKAIIMY ¥ MHAUBUAYATH3AINH y4eOHOTO MpoLecca.

Coaepranue 00y4eHHus

10 kqacc:

Beenenne AkcHOMBI cTepeOMeTPHH H UX CJIeACTBHS

IIpenmer crepeomerpun. Akcuomel ctepeoMeTpun. Hekoropsle ciiencTBys U3 aKCHOM.

IapanaenbHOCTb NPSIMBIX H IJIOCKOCTEH

ITapannenbHOCTE NPSIMBIX, MPsIMOM M IJIOCKOCTH. B3anmMHOe pacnosiockeHHWe [BYyX MNPSMBIX B NPOCTPAHCTBE. YTOJN MEXKAY ABYMsI HNPSIMBIMU.
[MapannenpHOCTE MIOCKOCTEN. TeTparap U napaieenunes.

IlepneHaAUKYISIPHOCTDL NPSIMBIX H MJIOCKOCTEH

IlepnieHAUKYIAPHOCTE NPSAMOM W IUIOCKOCTU. IlepneHauKynsip M HAKJIOHHBIE. YTIOJN MeEXAy MNpsAMOM M IUIOCKOCTBIO. JIBYrpaHHBIM yroJ.
IlepnenaukynsspHOCTE IIIOCKOCTEN. TpexrpanHelil yron. MHOrOrpaHHbIi yrod.

MHOrorpaHHHUKH

ITonarue muororpannuka. Ilpusma. Ilupamuna. IlpaBuibHbBIE MHOTONPaHHUKU.

BekTopel B npocTpancTse

IlonsiTHE BEKTOpa B IIPOCTPAHCTBE. CrnokeHre U BbIUUTAHHE BEKTOPOB. VMHOKEHIE BEKTOpAa HA YUCJIO. KOMHJ’IaHaprIe BEKTOPLI



11 kJjacc:

MeToa KOOPAMHAT B NPOCTPAHCTBE.

KoopannaaTel TOUKH 1 KOOpAUHATHI BekTOpa. CKaJIsipHOE MPOM3BEICHNE BEKTOPOB. Y paBHeHHE TuIockocTH. JIBrokenust. [Ipeodpasosanue monobus.

Hunaunap, Konyc, map

IMousitue umnmuaapa. [Inomane moBepxHocTu IwnMHApa. lonstue konyca. [Lmomaas MOBEPXHOCTH KOHyca. YceueHHbId koHyc. Cdepa w map.

Ypasnuenue chepol. Banmuoe pacronoxenue chepsl 1 miockoctu. KacarenpHast miockocTs k chepe. [Tnomans chepsr.

O0BeMbI TE

Ob6wvem mpsiMoyronpHOro mapamtenenumnena. OObembl mpsiMoil mpu3mbl U HuIUHApPA. OOBEMbl HAKIOHHOW MNPHU3MBL, MHUPAMUABI U KOHYCA.

O6bem mapa u mwiomaab cepbl. OOBEMBI IMAPOBOTO CErMEHTA, IAPOBOTO CJIOS U IIAPOBOTO CEKTOPA.

O0o0maromee nosTopeHue

Pe3vabTaThl 00YVUYeHHS

Pe?:y.]'IbTaTbI O6yLIeHI/I$I NpeACTABJIICHBI B Tpe6OBaHI/I$IX K YPOBHIO MOATOTOBKHU U 3aJal0T CUCTEMY UTOIOBBIX PE3YJILTATOB o6yquI/I$[, KOTOPBIX HOJIXKHBI

AOCTHUYDb BCC YUAIMHUECHA OKAaHYHMBAIOIIUEC 10-11 KJIaCC, U JOCTUXKEHUEC KOTOPBIX ABJIACTCA 00s13aTeIbHBIM YCIIOBUEM MMOJIOKUTEIFHOM aTTeCTalli YYCHUKaA

3a kypc 10-11 xmacca. DTu TpebOBaHUST CTPYKTYPUPOBAHBI MO TPEM KOMITOHEHTAM: 3HATh, YMETh, U UCIOIB30BATh MPUOOPETEHHbIC 3HAHUS U YMEHUS B

MPAKTUYECKON EeSITEIbHOCTH U MOBCETHEBHOM JKU3HU.

TpeGoBaHusI K VYPOBHIO NOATOTOBKH YUALIMXCH

B pesynpTare uzyuenus kypca reomerpun 10-ro kjacca ydaiuecs: JOJLKHbI YMeETh:

ITonb30BaThbCst FEOMETPUUYECKUM SI3BIKOM UL ONTUCAHUS IPEAMETOB OKPYKAKOILIEro MUPA,

AHaNM3UPOBATh B MPOCTEHIINX CIIyHasiXx B3AUMHOE PACIOIOKEHHE OOBEKTOB B IPOCTPAHCTBE,

Pacro3HaBaTh Ha 4epTerkax U MOJEISX NMPOCTPAHCTBEHHBIE (POPMBI, COOTHOCUTD TPEXMEPHBIE OOBEKTHI C UX OMHUCAHUSIMH, H300PaKEHHUSIMUY,
H300pakaTh OCHOBHBIE MHOTOIPAaHHHUKH U KPYTJIbIE TEJA; BBIMOIHATD YEPTEXKU MO YCIOBHUIO 3a71a4, OCYILIECTBIATh Mpeodpa3oBanus Gpuryp;

Ctpouts mpocreiiime ceueHus Kyda, IPU3MbL, THPAMHIBL,



e Pemarts MJIIAHUMETPUICCKUE U HpOCTefILHPIe CTEPCOMETPHUYUCCKUEC 3aJdayl Ha HAXOXIACHHUEC TCOMCTPHUUYCCKUX Be.]'II/I"II/IH(,[[.]'II/IHj YTJIOB, rmomaz[ei/'l,

00BEMOB);

e Hcnonw3oBaTh npu PpCIICHUUN CTEPCOMETPUICCKUX 3adaY INIAHUMETPUICCKUE q)aKTbI 1 METOABI.

Hcnonn3oBath HpI/IO6peTeHHbIe 3HaHUsA, YMCHHS, HABBIKU B HpaKTH‘{eCKOfI ACATCIIBHOCTH U HOBCGHHGBHOP'I SKHU3HHU JJIA:

v’ MCCIIENIOBAHMS HECIIOKHBIX MPAKTHYECKMX CUTYaLlHil HA OCHOBE M3y4YEHHbIX (POPMYJT U CBOHCTB QUTYD;

v/ BBIYMCJIEHUsI TUIOMIAEN TTOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJI MPH PEIIEHUM MPAKTHYECKHX 3a/1a4, UCTIOJb3Yysl MPH HEOOXOAUMOCTH CIPABOYHUKU

1 BBIYUCJIUTCIIBHBIC YCTpOfICTBa; ONMUCaHUsA PEAJIbHBIX CI/ITyaLII/Iﬁ Ha A3bIKC TCOMETPUN

B pesynpTare uzydenus kypca reomerpud 11-ro kjacca ydaiuecs: JOJKHbI YMeETh:

pelaTh IpOCThIE 3a7au M0 BCEM U3YUE€HHBIM Te€MaM, BBIMOIHSSA CTEPEOMETPUUECKUI HepTexK.

OMMCHIBATH B3aUMHOE PACIOJIOKEHUE MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

aHAJM3UPOBATh B MPOCTEHUIINX CIYHasiXx B3AUMHOE PACIOJIOXKEHHE OOBEKTOB B MPOCTPAHCTBE.

n300pakaTh OCHOBHBIE MHOT'OYT'OJIbHUKH, BBITIOJHATD YEPTEXKH IO YCIOBHIO 3a1ad.

CTPOHTD MPOCTEHIINE CEUeHHS KyOa, MPU3MBbL, THPAMHIBL.

pewarhb MIaHUMETPUIECKHE U MTPOCTEHIINE CTEPEOMETPUIECKHE 3314l HA HAXOXKICHHE T€OMETPHUYECKIX BEJIMYHH (JUJIMH, YIJIOB, IUIOMAACH).

HCIOJIB30BATh IPHU PCLICHUU CTEPCOMETPHUCCKUX 3adaY MIIaHUMETPUICCKUE (I)aKTbI U MCTOABI.

YpoBeHb BO3MOKHOM MOAr0TOBKH 00y4aromerocst

YMeTh pacro3HaBaTh Ha YEPTEKaX U MOAEISIX MPOCTPAHCTBEHHBIE (POPMBI.
YMeTh ONHCHIBaTh B3AUMHOE PACIOIOKEHNE IPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE, APTYMEHTHUPOBATh CBOH CYXKACHUS 00 3TOM PACIOJIOKEHHH.
IIpoBoauTE nOKa3aTEIbHBIE PACCYKACHHS B XOA€E PELIECHUs 3a1a4.

Hcnonb3oBaTh HpI/IO6peTeHHbIe 3HaHHA U YMCHUA B HpaKTH‘{eCKOfI JACATCJIIBHOCTH U HOBCGHHGBHOﬁ JKU3HHU AJ1d. UCCIICa0BaHUA (MOI[GJ'II/IpOBaHI/Iﬂ)

NPAaKTUYECKUX CUTYAIUil HA OCHOBE N3yUeHHBIX (POPMYJ H CBOMCTB (PUTYP; BBIYMUCIECHHS IJIOMIAEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI IIPH PELICHIN

MPAKTUYCCKUX 3ada4, UCITONIb3YA IMPU HGO6XOI[I/IMOCTI/I CIIPAaBOYHUKU U BBIUUCIIUTECIbHBIC YCTpOﬁCTBa.



