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IHOACHHUTEJIbHAS 3AIIUCKA

PaGouas mporpamma cocTaBiieHa Ha OCHOBE (heJepajIbHOr0 KOMIIOHEHTa T'OCYIapCTBEHHOTO
cTaHjapTa o0mero oOpa3oBaHHUs, MPUMEPHOW MPOrpamMMbl IO MaTeMaTUKe OCHOBHOTO OOILIEro
oOpa3oBanus, (enepanbHOro TMepeyHss y4YEOHHKOB, PEKOMEHJIOBAaHHBIX MMHHUCTEPCTBOM
obpazoBanus Poccuiickoii @enepanuu K HCIOIB30BAHUIO B 00pa30BaTelIbHOM TIpolecce B
o0meoOpazoBarenbHbIX yupexacHusx Ha 2018-2019 ydeOHbIH TOm, ¢ ydeToM TpeOOBaHUH K
OCHAIIEHUIO0 00pa30BaTeIbLHOIO MPOLECCa B COOTBETCTBUH C COJACPKAHMEM HAIOJHEHHS Y4eOHBIX
MPEeIMETOB KOMIIOHEHTa rOCYAapCTBEHHOrO CTaHaapTa o0uiero oopazoBanusi, 6a3ucHOro yueOHOro
IJ1aHa.

[Ipu u3yyeHnn Kypca MaTeMaTHKU Ha 6a30BOM ypOBHE MPOIOJDKAIOTCS U MOTY4YaloT Pa3BUTHE
coleprkarenbHas JIMHUS: «leoMeTpusi». B pamkax yka3aHHOM COIAEPKATEIbHOM JMHUU pElIaroTCs
clieflylolue 3a7adi: H3y4eHHEe CBONCTB MPOCTPAHCTBEHHBIX Tel, (OPMUPOBAHUE YMEHHS
MIPUMEHATDH MOJIYYCHHBIC 3HAHUS JJI PEIICHHS MPAKTHYECKUX 3amad. YueOHuk st 10-11 kmaccoB
JI.C. AranacsH, B.®. byty3os, C.b. Kagomues, JI.C. Kucenesa, 3.I". [1o3nsxk -2010 roga.

Cornacno ®enepaibHOMy 0a3MCHOMY Y4eOHOMY IUIaHy JIJIsi 00pa30BaTEIbHBIX YUPEKICHUM
Poccuiickoit denepanuu g 0053aTeNbHOTO U3y4eHUS T€OMETPUU Ha 3Tare OCHOBHOTO OOILEro
obpa3oBanus 0OTBOIUTCS 35 4 u3 pacuera 1 yaca B Henemo. J{ns uzydenus reomerpun B 11 kiacce,
otBOIUTELCA 34 Henenu 68 yacos. Becero 138 yacos.

Leau 1 3a12a41 MPOTrPaMMBbI
Lenbto peanu3anuu OCHOBHOM 00pa30BaTelIbHOM IPOrpaMMbl  OCHOBHOIO  OOIIEro
oOpa3zoBaHMs 1o yuyeOHOMY mpeamery «l'eomeTpusi» SBISETCS YCBOCHHE COJEpXKaHMs MpeaMeTa
U JJOCTM)KCHHE OOYYarolUMHUCS PE3YJAbTaTOB M3Y4YEHHUsI B COOTBETCTBUHU C TpeboBaHusimu DOI'OC
OCHOBHOT'O 0011ero 00pa3oBaHUsl M OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIErO
oOpa3oBaHus.
3agauyamMu y4eOHOro npeaMeTa siBJISIOTCH:
e l3yyeHune MaTeMaTHKHU B CTapIlel 1IKosie Ha 0a30BOM ypOBHE HalpaBlieHO Ha JIOCTHXKEHHE
CHEAYIOIIUX LETIEH:
e (opMHpOBaHUE MPEJICTABICHUH 0 MaTeMaTHKe KaK YHUBEPCAIbHOM SI3bIKE HAyKH, CPEJCTBE
MOJIETUPOBAaHUS SBJICHUHN U MTPOLIECCOB, 00 UIESIX U METOAAX MaTeMaTHKH;
® pa3BUTHE JIOTMYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPaKEHUS, aJTOPUTMUYECKON
KYJBTYPBI, KPUTHYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIMMOM sl 0Oy4eHHs B BBICHICH
IIKOJIE TI0 COOTBETCTBYIOIIEH CHEeUMaIbHOCTH, B Oyaymed npodeccuoHaaIbHON
NeSITeNIbHOCTH;
® OBJQJICHUE MAaTEMAaTHUYECKUMHU 3HAHUSMH M YMEHHSIMM, HEOOXOAMMBIMU B TOBCEIHEBHOU
KHU3HH, JJIS MU3YYEHHUS IIKOJIbHBIX €CTeCTBEHHOHAYUHBIX IUCIMIUIMH Ha 0a30BOM YpPOBHE,
JUIS TIOJTydeHHUs] 00pa3oBaHusl B O0JIacTAX, HE TPeOYyIOIUX YNIyOJIeHHOW MaTreMaTHyecKOM
MOJITOTOBKH;
® BOCIHTaHHUE CPECTBAMU MAaTEMAaTHUKU KYJIBTYPbI JIMYHOCTH: OTHOIICHHS K MaTeMaTHKe Kak
4acTH O0OIeYeIOBEYeCKOW KYIbTYphl: 3HAKOMCTBO C KCTOpHUEW pa3BUTUS MaTeMaTUKH,
HBOJIONMENH  MareMaTW4ecKUX HJeH, TMOHMMaHWs 3HAYUMOCTH  MAaTeMaTHKH IS
001IeCTBEHHOTO IIporpecca.

INJIAHUPYEMBIE PE3VYJIBTATBI U3YUEHUSA YYEBHOI'O ITPEJIMETA
«'EOMETPHUN» B 10 -11 KJIACCE

JINYHOCTHBIE pe3ybTaThI:
® BKIJIIOYAIOUIMX T'OTOBHOCTh M CIOCOOHOCTh OOYYaroIMXCs K CaMOpPa3BUTHIO, TMYHOCTHOMY
CaMOOIIPEJCIICHUI0 U CaMOBOCIIMTAHUIO B COOTBETCTBUM C  OOIIE-4eJIO0BEYECKHUMHU
LIEHHOCTSMH;



C(OPMHUPOBAHHOCTh MX MOTHBAIIMKM K OOYYCHHIO U IeJICHANIPABICHHON MO3HABATEILHOM
JeATEIbHOCTH, CHUCTEMbl 3HAYMMBIX COLMAIBHBIX W MEKIMYHOCTHBIX OTHOIICHHH,
HECHHOCTHO-CMBICJIOBBIX YCTAHOBOK;

CIIOCOOHOCTD CTaBUTh IIEJIU U CTPOUTH KU3HECHHbIC TUIAHBI,

TOTOBHOCTh M  CIIOCOOHOCTH K CaMOCTOSITEIbHOH, TBOPYECKOW W  OTBETCTBEHHOM
JeSATeIbHOCTH;

HABBIKM COTPYAHHMYECTBA CO CBEPCTHHUKAMH, JICTbMH MJIQJIICTO BO3pPAcTa, B3POCIBIMH B
o0pa3oBaTeIbHON, OOINECTBEHHO IIOJIE3HOW, Y4eOHO-HCCIeIOBATEIbCKOM, MPOSKTHOW U
JpyTHX

BUJAX JICSITCIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTH K O0pa3oBaHHIO, B TOM 4YHCJIE CaMO0Opa30BaHHIO, Ha
NPOTSHKEHUU BCEH JKU3HU,

CO3HATEJILHOE OTHOIICHHE K HENPEePhIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCICIIHOM
npodecCUOHATBHON U O0IIECTBEHHO JEITEIIbHOCTH.

MeTal’lpeI[MeTHbIe pe3yJibTarhbl:

BKJIFOYAIOIIUX OCBOEHHBIE OOYYarOIIMMUCS MEXKIPEIMETHbIC MOHATUS U YHHBEpCAJIbHBIE
yueOHble AeicTBUS (PEeryIsITUBHbIE, I03HABATEIbHbIE, KOMMYHUKAaTHBHBIE);
CaMOCTOSITENIbHOCTh B IUIAHUPOBAHMM W OCYUIECTBIEHUU Y4e€OHOHM JEeATEIbHOCTH U
OpraHM3aluy yueOHOro COTPYIHUYECTBA C [IeAaroraMi U CBEpCTHUKAMU;

CIOCOOHOCTh K MOCTPOEHUIO MHIMBHYaJlbHON 00pa30BaTeIbHOM TPAEKTOPUM, BIIAJCHUE
HaBbIKaMHU y4eOHO-UCCIIe10BaTEIbCKON, IPOEKTHON U COLMAIbHON EATEIbHOCTH;

YMEHHME CaMOCTOSITENIbHO ONpPENeNsTh LENU JEATEIbHOCTH U COCTaBISATh  IJIaHbI
NEeSTEIbHOCTH; CAMOCTOATEIbHO OCYIIECTBIIATh, KOHTPOJIUPOBAaTh U  KOPPEKTUPOBATH
NESATENBHOCTD;

HCIONIb30BaTh BCE BO3MOXKHBIE pecypchl Ui JOCTHXKEHHS] IIOCTaBJICHHBIX LieNiel U
peanu3aiuu JIaHoB JeATEIbHOCTH;

BBIOMpATh YCHEIIHbIE CTPATETUH B PA3IUNYHBIX CUTYAIUSX;

YMEHHME MPOAYKTUBHO OOIIAaThCS M B3aUMOEHCTBOBaTH B IPOLIECCE COBMECTHOM
NESTeIbHOCTH, YYMTHIBAaTh MO3MLMU JIPYTMX YYAaCTHUKOB JI€ATEIbHOCTH, A(PPEKTUBHO
paspeniatb KOHQIUKTHI;

BJIQJICHHE HaBbIKAMHM II03HABATEIbHOM, Yy4EOHO-HCCIEAOBAaTENbCKOM M NMPOEKTHOU
NeSITeIbHOCTH, HaBBIKAMU Pa3pelIeHust podieM;

CMOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITETIbHOMY ITOMCKY METOJIOB PEIICHUS MTPAKTUYECKUX
3a]1a4, IPUMEHEHUIO PA3JINYHBIX METO/IOB MIO3HAHNUS;

TOTOBHOCTh U CIOCOOHOCTH K CaMOCTOSITENIbHON WHGOPMAIIMOHHO- TO3HaBaTeIbHOU
NeSITeNIbHOCTH, BKJIIOYasi YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX HHPOPMALINUH,
KPUTHYECKH OLEHUBATh U MHTEPHPETHPOBATh MH(OPMALNIO, TIOTYYaeMyI0 U3 Pa3InYHbIX
HCTOYHHKOB;

YMEHHE HCIIOIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH
(nanee — IKT) B pemieHnH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AllMOHHBIX 3334 C
coOmroieHreM TpeOOBaHUN HYPrOHOMUKH, TEXHUKH O0€301TaCHOCTH,

TUTHEHBI, pecypcocOepekeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOpM HH(GOPMAIMOHHOMI
0e30IacHOCTH;

BJIaJICHHE HaBBIKAMH I1O3HABATEIbHON pe(eKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUIA
U MBICIUTENBHBIX IPOLECCOB, UX PE3yIbTaTOB U OCHOBAHUM, TPaHMI] CBOEr0 3HAHUS U
HE3HAHWA,

HOBBIX II03HABATENIBHBIX 3a/1a4 U CPEACTB UX JOCTUKECHHUS.

IIpenmeTHble pe3yabTaThl:

BKJIIOYAIOIIMX OCBOCHHbIE OOYYAIONIMMHUCS B XOJI€ M3Yy4eHHUs y4eOHOIo Ipeamera yMeHus,



BUJIBI JIEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS B paMKax y4eOHOro IpeaMera, ero
peoOpa3oBaHUI0 U MPUMEHEHUIO B yUEOHBIX, Y4€OHO-ITPOEKTHBIX U COLUAIBHO-TIPOCKTHBIX
CHUTYaIIHsX;

e (dopMHpOBaHHE MAaTEMAaTHYECKOTO THIA  MBIIUICHUS, BIAJEHUE TIEOMETPUYECKON
TEPMHUHOJIOTHEH, KITIOUEBBIMU OHATUSIMH, METOJIAMH U IPUEMAMU;

e CcQOpMHPOBAHHOCTh MPEACTABICHHH O MareMaTWKe, O CI0co0ax ONMCaHWs Ha
MaTeMaTH4YeCKOM SI3BbIKE SBJICHUI PeaJIbHOrO MHUPA;

e chOpMHPOBAHHOCTh NPEACTABICHUH O MAaTEMAaTHYECKHUX IOHATHAX, KaK O BaXHEUIIMX

MareMaTu4eCKX MOJENSIX, MO3BOJSIOMIMX ONUCHIBaTh M M3Yy4aTh pPa3HBIC IMPOLECCH U

SIBJICHUS;

MOHUMaHHE BO3MO)KHOCTH aKCMOMAaTHYECKOTO TIOCTPOSHHS MAaTEMAaTUYECKUX TEOPHIA;

BJIAJICHHE METOIAMH JIOKA3aTeIbCTB M aJITOPUTMOB PEIICHUS;

YMEHHE UX PUMEHSTh, POBOANTH JJOKA3aTEIbHBIC PACCYX/ICHHUS B XO/I€ PEIICHHS 3a/1ad;

BJIaJICHUE OCHOBHBIMH MOHATHAMH O IUIOCKMX W HPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX

¢durypax, uX OCHOBHBIX CBOWCTBaX;

e c(hOpMHPOBAHHOCTh YMEHHs PacllO3HaBaTh Ha UYEPTEKaxX, MOACISAX U B PEaJbHOM MHUDE
reoMeTpHUYeCKue PUrypsl;

® T[PUMEHCHHWE M3YYCHHBIX CBOWMCTB TreoMeTpHyYecKux ¢uryp u Qopmyn aias peuieHus
reOMETPHUECKUX 33/1a4 M 337124 C IPAKTUUECKUM COACPKaHHUEM;

® BJIJICHHE HABBIKAMH HCIIOJB30BAaHMS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IPH PEUICHUU
3ajad.

B cooTrBeTcTBUM ¢ HIeAMH CTAHAAPTOB HOBOro mnokojJeHuss YMK comepx ut nocTarouHbIN
MPaKTUYECKUI Marepua:

® Ui OCBOCHHUSI OCHOBHBIX MPEITYCMOTPEHHBIX CTAHIAPTOM YMeHul U HAKOIUIEHUS OIbITa B
WCIIOJIb30BaHUU TPUOOPETEHHBIX 3HAHUN W yYMEHHI B TPAKTUYECKOM MESITEIbHOCTH H
MOBCEHEBHOM KU3HHU 10 BCEM pa3fieliaM Kypca FreOMETpHUH;

e uis (HOPMHUPOBAHMS CTAHAAPTHBIX YHUBEPCATBHBIX YUE€OHBIX JEHCTBUM, OTHOCSIIMXCS K
MOMCKY W BBIICNIEHUIO HeoOXoauMoi MH(pOpManuu, CTPYKTYPHPOBAHHUIO 3HAHUMN, BHIOODPY
HauOosiee 3((HEKTUBHBIX CIIOCOOOB pEIIEHUs 3aJad, OCMBICIECHUIO TEeKCTa W pedrexcun
CIOCOOOB U yCIIOBUI IeHCTBUH.

e VhensieTcsi BHUMaHUE U (POPMUPOBAHHUIO 3HAKOBO-CUMBOJIIMYECKUX U JIOTHUYECKUX JICHUCTBUM.

bamanc Teopun M mMpakTUYECKUX 3aJaHUM B YUEOHHMKAxX HAIlCJICH Ha OBJIAJIEHWE HABBIKAMU
MO3HABATENBHOM, Y4eOHO-UCCIIEeIOBATEIBCKON U MMPOSKTHON JNEATENbHOCTH, HABBIKAMHU pa3pelieHus
npoOsieM; Ha CHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIBHOMY ITOMCKY METOJOB PEIICHUS
MPAKTHYECKHX 33]]a4 KaK METanpeMETHOMY Pe3yIbTaTy OOydeHHS.

[Ipennaraemplii y9eOHUK W JUAAKTHYCCKUE MaTepUabl MPEACTABISIET COOONW OpraHUYECKOe
00bEeIMHEHUE TEOPETUYECKOTO Marepuaia C CHUCTEMOW YIpakKHEHUU, pa3BHBAIOIICH TEOPHIO,
WJUTFOCTPUPYIOIEH ee MPUMEHEHHE, 00eCIIeYnBaloNIel YCBOGHNE METOIOB NIPUMEHEHUSI TEOPUH K
pELIEHHIO 3aay.

ABTOpPOM BBIZIENICHBI TPEOOBaHUS K JIMYHOCTHBIM pe3yabTaraMm, TpyIa MeETanpeIMETHBIX
PE3yIbTaTOB, OCHOBAHHBIX HA PETYIATUBHBIX YHUBEpPCATbHBIX yueOHBIX nedcTBusx (YVY/), rpynna
METanpeIMETHBIX PE3YJIbTaTOB, OCHOBAHHBIX Ha MO3HABATENbHBIX Y Y/[ U rpymna MeTanpeaMeTHbIX
pE3ybTaTOB, OCHOBAaHHBIX HAa KOMMYHUKATHUBHBIX Y Y/, pa3BUTHE KOTOpPHIX 0OOecCreurnBaeTcs
UCIONIb30BaHUEM yueOHUKa U Apyrux komrnoHeHToB Y MK no reomerpuu g 10 — 11 kmaccos.



OCHOBHOE COIEPKAHUE YYEBHOI'O ITPEJIMETA B 10 KJIACCE

BBenenue (3 yac).

[Ipenmer crepeoMerpuu. OCHOBHBIE MOHSTHSI CTEPEOMETPUU (TOUKA, MpsIMasi, MIOCKOCTh,
IIPOCTPAHCTBO) U aKCUOMBI CTepeoMeTpuu. IlepBbie caencTBUS U3 aKCHOM.

IMapajieabHOCTh NPSIMBIX U MJI0cKOcTel (10 yacos).

[lepecekarouecs, napajuiebHble U CKpelnBaromuecs npsamele. [lapamienbHocTh npsaMoil u
IJIOCKOCTH, IIPU3HAK U CBOMCTBA. YTOJl MEXKIYy HPSIMBIMH B IpocTpaHcTBe. lleprneHaukynsapHocTh
IPSIMBIX.

[TapamienpHOCTh MJIOCKOCTEHM, NpU3HAKUM M cBoiicTBa. [lapamienbHOe NPOEKTUPOBAHUE.
N3o0paxkenne mnpocTtpaHcTBeHHBIX ¢Guryp. Terpasap um mapamnenenumen, ky0. Cedenus kyoa,
MIPU3MBI, TUPAMUBI.

IepnenaukyJasipHocTh NPAMBIX U 1JI0ckocTei (10 yaco.).

[lepneHquKyAIpHOCTh NPSIMOM M IUIOCKOCTH, NPU3HAKU U CcBoMcTBa. llepnenaukynsp u
HakJIoOHHad. TeopeMa o Tpex NepneHIUKYIsIpax. Yroa Mexay NpsAMOM U IIIOCKOCThI0. PaccTosiHue
OT TOYKM JI0 IUIOCKOCTH. PaccrossHue oOT mnpsMOil 10 IUIOCKOCTHU. PacctosHue Mexnay
napajiieIbHBIMU IJIOCKOCTSMU. PaccTosiHie MeX Ay CKPEIMBaIOIMMUCS IPSIMbIMU.

[lepneHuKyIsIpHOCTD IJIOCKOCTEH, NMPU3HAKA U CBOWCTBA. J|BYrpaHHBIN yrol, JMHEHHBINA
yroJl AByrpaHHoro yria. [lnomans opToroHanbHON NPOEKIIMU MHOTOYTOJIbHUKA.

MuororpanHuku (7 4acoB).

[lonsiTue MHOrorpaHHuKa, BEpIIMHBI, peOpa, TIpaHM MHOrorpaHHuka. Pa3Beprka.
MHororpanHsblie yribl Beinykibie MHOrorpanHuku. Teopema Ditnepa.

[Ipu3ma, ee ocHoBaHuE, OOKOBBIE pedpa, BbICOTa, OOKOBasi U NoJHAas oBepxHOCTU. [Ipsmas u
HakJIOHHas npusMa. [IpaBuibHas npusMma.

[Mupamuna, ee ocHoBaHue, OOKOBbIE peOpa, BbICOTa, OOKOBas M MOJHAsE TMOBEPXHOCTH.
Tpeyronbnas nupamuja. [IpaBunbsHas nupamuaa. YceueHHas nupaMua.

Cummerpus B KyOe, B mapajuienenunene, B npusMe u nupamuje. [lonstue o cumMMmerpuu B
MpoCTpaHCTBe (LIEHTpaibHAas, OceBas U 3epKajibHasi). [IpuMeprl cuMMeTpHil B OKpyXKaroIieM MUpe.

[IpencraBiaeHre o NpaBUIBHBIX MHOTOIpaHHHMKAax (TeTpasap, KyO, OKTa’ap, AOAEKap U
HKOCAIP).

BexTopsl B npocTpancTie (3 yaca).

[TonsTe BekTopa B mpocTpaHcTBe. Monyiab BekTopa. PaBeHcTBO BekTopoB. CioxkeHue U
BBIUATAaHNE BEKTOpOB. KosulMHeapHble BEKTOpPBI. YMHO)KEHHE BEKTOpa Ha uucio. PasnoxeHune
BEKTOpa IO JIByM HEKOJUIMHEAapHBIM BekTopaM. KoMmiutanapHble BeKTOpbl. Pa3noxkeHue BekTopa 1o
TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

IoBTOpenue kypca reomerpuu 10 kiacca (3 yaca)

OCHOBHOE COIEPKAHME YYEBHOI'O ITPEJIMETA B 11 KJIACCE

I'masa 5. Merox koopauHar B nmpocrpancrse 16 yacos

[IpsimoyronpHas cucreMa KoopauHar B mpoctpancTse. KoopauHars! Bekropa. CBs3b MEKIY
KOOpJIMHAaTaMH BEKTOpa U KoopauHaraMmu Todek. [IpocTeiiiue 3a1a4un B KOOpAUHATAX. YTOJI MEXIY
BEKTOpaMU. Beruncienne ynioB MeX1y NPsMBIMH U IJIOCKOCTAMU. LleHTpasbHasg cuMMeTpus.
Ocesas cummeTpus. 3epkanpHas cuMmMmerpus. [lapamienbHslil mepeHoc.

3HATH

- IIOHATHEC Hp?[MOerJ'IBHOﬁ CHUCTEMBI KOOPAWHAT B IMTPOCTPAHCTBE,

- IOHATUE KOOPAMHAT BEKTOPA B MPSAMOYTOJILHOM cHCTEME KOOPAMHAT;

- IOHATHE PaJNyC-BEKTOpa IPOU3BOJILHOW TOUKH IPOCTPAHCTBA;

- (hopMyIIbI KOOPIUHAT CepeIMHBI OTPE3Ka, JUIMHBI BEKTOPA Yepe3 ero KOOPAUHATEHI,
paccTossHUE MEX]ly JBYMs TOUKaMH;

- IIOHATHE YITIa MEXIY BEKTOPAMHU,

- IOHSATHE CKAJIIPHOTO ITPOU3BE/ICHUS BEKTOPOB;



- (opmyny ckansipHOrO MPOU3BEICHUS B KOOPJMHATAX;

- CBOMCTBA CKaJIIPHOTO ITPOU3BEIECHUS;

- IOHSITUE JIBWYKEHUS MPOCTPAHCTBA U OCHOBHBIE BU/IBI IBUKECHHUS.

Ymemo:

- CTPOUTH TOYKH B MPSAMOYTOJIbHOM crcTeMe KOOPUHAT IO 3a/IaHHBIM €€ KOOpIUHATaM U
HAXOJIUTh KOOPAMHATHI TOYKHU B 33JJaHHON CUCTEME KOOPJIMHAT;

- BBIMIOJIHSATH JACUCTBUA HAJ BEKTOPAMH C 3aJJaHHBIMU KOOPJIMHATAMU;

- I0Ka3bIBaTh, YTO KOOPAMHATHI TOYKU PABHBI COOTBETCTBYIOIIIUM KOOpPAUHATAM €€ pajnyc-
BEKTOpa, KOOPJMHATHI JTI0OOT0 BEKTOPa PaBHBI PA3HOCTSAM COOTBETCTBYIOLIUX KOOPAUHAT €T0
KOHIIAa ¥ HayaJa;

- pemarh NpocTeiime 3aJa4u B KOOpAUHATaX;

- BBIYMCIIATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB U HAXOAUTH YTOJl MEKY BEKTOPAMH 110 UX
KOOpJIMHATaM;

- BBIYMCIIATD YIVIbl MEX1Y NPSIMbBIMH U IIJIOCKOCTSIM;

- CTPOUTH CUMMETPUYHBIE (DUTYPBHI.

I'maBa 6. Hnannap, konyc u map 16 yacos.

[Tonstre uununapa. [Inomans noBepxnoctu uniauHapa. [lonstue konyca. [lnomans
MOBEPXHOCTU KOHYca. Yceu€HHslil konyc. Cdepa u map. YpaBaenue chepsl. Bzaumnaoe
pacnionoxenue cepsl u miockoctu KacarenbHas miockocTs Kk cdepe. [Inomans chepsi.

Kounmponvnas paboma Ne3 no meme «L{unundp, konyc u wap»

3namo:

- IOHATUE IWJIMHIPUIECKON MOBEPXHOCTH, IIHJIMHJIPA U €T0 IIEMEHTOB(OOKOBast
MOBEPXHOCTb, OCHOBAHUS, 00pa3ylolye, 0Ch, BEICOTA, PAJUYC;

- (hopmymbl U1t BBIYMCIIEHUS TUIOIIA e OOKOBOM M MOJIHOM MOBEPXHOCTEN LIUIMH/IPA;

- IOHATHE KOHUYECKOH MOBEPXHOCTH, KOHYCA U €T0 3JIeMEeHTOB(O0KOBasi TOBEPXHOCTH,
OCHOBaHUe, BeplUIMHa, 00pa3yrolas, 0Ch, BbICOTA), YCEUEHHOTO KOHYCA;

- (hopMyIIBI 7151 BEIYUCTICHUS TUTOIIAIel OOKOBOM M TTOJIHOM MOBEPXHOCTEH KOHYCA U
YCE4EHHOIO KOHYCa,

- IOHATHS cepbl, Iapa U UX AIEMEHTOB(LEHTp, painyc, AUaAMETP);

- ypaBHeHHE cephl B 3aJJaHHOI MPSIMOYTOJIbHON cHCTEMe KOOPIUHAT;

- B3aUMHOE pacroyiokeHue cepbl U MIOCKOCTH;

- TEOPEMBI 0 KacaTelIbHOM MIOCKOCTH K cepe;

- popmyny mmomanu chepsl.

Ymemns:

- pelaTh 3a7a4K Ha BbIUKCIEHHE OOKOBOM U MOJTHON MOBEPXHOCTEN IIMIIUHIPA;

- pemarh 3a7a4M Ha BBIYUCICHNE OOKOBOW U MOJIHOW MOBEPXHOCTEH KOHYCA M YCEUEHHOTO

KOHYCa;

- pemarp 3a7a4M Ha BBIYUCIICHUE TUIONIAU CepHl.
I'maBa 7. O0bémbI Tea 22 yaca.
[Tonsarue o6béma. OOBEM psIMOYTOIbHOTO NMapajuienenumnena. O0bEM NpsIMON IPU3MBI.

O06béM nrmHIpa. Berancnenne 00bEMOB TEIN ¢ TTOMOIIBIO ONPEACICHHOT0 HHTerpaina. Oobém
HaKJIOHHOH npu3Mbl. O0bEM nupamuibl. O0bEM KoHyca. O0BEM 1mapa. OOBEM IAPOBOTO CETMEHTA,
IIapOBOTO CJIOS U IapoBOTo cektopa. [lnomane chepsi.

3nams:
- IOHATHE 00hEMA, OCHOBHBIC CBOMCTBA 00BEMa;
- (hopMyIIbI HAXOXKAECHUSI 00BEMOB MTPU3MBI, B OCHOBAHUU KOTOPOI MPSIMOYTOJIbHBIN

TPEYTOJIbHUK U MPSIMOYTOJIbHOTO Tapasuieenue/a;

- IPABUJIO HAXOXKJICHHSI IPSIMOI IPU3MBI;

- 4TO TaKoe MPH3Ma, BIIMCaHa U MPU3Ma OMMCaHa OKOJIO IIMIIMH/PA;

- (hopmyiy [T BEIYMCIIEHUS 00bEMA HMIIMH/PA;

- C1oco0 BBIYUCIICHUS 00BEMOB TEJI C TOMOIIBIO ONPEAETIEHHOTO HHTETPasla, OCHOBHYIO



(bopmyny AJ1s BBIYMCICHUS 00BEMOB TE;

- hopmyny HaxokIeHUsT 00bEMA HAKIIOHHON TIPU3MEI;

- (hopMyJIbI BEIYMCIIEHUS 00bEMA MUPAMUIBI U YCEYEHHOM MUPaMUIbI;

- (hopMyIIBI BEIYMCIICHUSI 0ObEMOB KOHYCA U yCEUEHHOTO KOHYCA;

- popmyny 00béMma 1mapa;

- OTIPEIIICHNUS IAPOBOTO CJIOS, IIAPOBOTO CETMEHTA, IIAPOBOTO CEKTOPA, (OPMYJIBI IS
BBIUUCIICHUS UX 00BEMOB;

- hopmyny momanu chepsl.

Ymemo:

- OOBACHATD, YTO TaKOE OOBEM TeJa, MEPEUnCIIATh €ro CBOWCTBA U IPUMEHSTH 3TH CBOWCTBA B
HECJIOXKHBIX CUTYyallUsX;

- IPUMEHSATH (POPMYITBI HAXOXKICHHUS 00bEMOB MPU3MBI TIPU PEIICHUH 3a]1a4;

- pelarh 3aJja4y Ha BBIYUCICHUs 00bEMA LIMIUH]PA;

- BOCIIPOHM3BOANTH CIIOCO0 BBIYMCICHHUS 00BEMOB TEJ C TIOMOIIBIO ONPEACTEHHOTO HHTETPaJIa;

- IPUMEHATH POPMYITY HaXOXKIEHHUs 00bEMa HAKJIOHHOW IIPU3MBI ITPU PELIECHUH 33/1a4;

- pelarh 3a7a4i Ha BBIYUCIICHHE 00BbEMOB MUPAMU/IbI U YCEUEHHOM MUpaMUIbI;

- IPUMEHATH (POPMYIIbI BBIYUCIECHUS 00bEMOB KOHYCa U YCEUEHHOTO KOHYCA P PEIIEHUN
3aza4

- IpUMEHATH GpopMyily 00bEMa 11apa MpH peleHUH 3ajad;

- pa3nuYaTh MApPOBON CIIOH, CEKTOP, CETMEHT U PUMEHSATH (DOPMYJIBI JJIsl BBIYUCICHHUS UX
00BEMOB B HECJIOKHBIX 3a/layax;

- IPUMEHSATH (POPMYITY IUTOMAAN Cephl IPHU PELIICHUN 3a71ad.

Oo6o6maruee nopropenne. Pemenne 3axau 124acos.

VYron Mexny KacareabHOU U XOopAoH. J[Be TeopeMbl 00 0Tpe3Kax CBA3aHHBIX C OKPYKHOCTBIO.
Vbl ¢ BepIIMHAMU BHYTPH U BHE Kpyra. BnrcaHHBIN M ONMCaHHbBIN YETHIPEXYTOIbHUK. TeopeMsl 0
Menuane. Teopema o 6uccekTpuce TpeyroiabHuka. GOpMyIbI IIIOMIANU TPEYroiabHuKa. DopMyra
I'epoHna.

MHororpanHuk. MeTox KOOpANHAT B IPOCTPAHCTBE.

[unuuap, KoHyC U map.

3namu:

- OCHOBHBIE OTIpe/IeTICHUS U (POPMYJIbI, U3YUYEHHBIE B KypCe F€OMETPHH.

Ymemns:

—IPUMEHSTH (POPMYJIBI IPU PEIICHUH 3a/1ay.



