OKYMEHT TIOJIACAH TIPOCTOM
Ao PORSION (O/ITHUCHIO

MYHUIIUTTAJIBHOE BIOJDKETHOE OBILEOBPA30BATEJILHOE VUPEXJIEHUE
VYYEBHO-BOCIIMTATEJBHBIM KOMILIEKC
"IKOJIbHAS AKAJITEMU S UMEHU MAJIBLIEBA AJTEKCAHJIPA UMBAHOBHUUA"
IT'OPOJIA BAXUUCAPAM PECITYBJIMKU KPbIM

TMPHHATO YTBEPKIOAIO
IMeparoruueckum cosetom MBOY ll}jp‘KTOp MBOY YBK
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Kmace 11
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CocraBneHa B COOTBETCTBHH ¢  DenepajbHbIM TOCYIAPCTBEHHBIM 00PA30BATETHHBIM
CTaHAapTOM CcpexHero obuiero oOpasosanms, PenepanbHold pabodel HporpaMMbl  CPENHETO
obwero obpasopanus. Maremaruka (Juis 10-11 knaccoB oOpa3zoBatensHBIX opradu3auuit). bazossri
ypoBens, IlpenmerHas obnacts «Maremaruka n nadopmarukay. Mocksa 2025,

VaeOHuk:

Maremartuka: anrebpa ¥ Hayalla MATEMATUYECKOTO aHaM3a, reomerpusi. I'eomerpus. 10-11 kiaaccsr:
yuebd. nns obureobpaszopat. opraHusaimit: 6a30Beiii u yray6n. yposuu / [J1.C. Atanacss u ap.]. —
10-e u3n., crep. - Mockgsa: ITpocseinenue, 2022, — 287c.

I'pyriria yauteneii:
Ammocosa Slna BadecnaBoBHa, BeICIIAS KATErOpHs, cTax padoTel 31 ser
Hebuesa Dns3apa Uzetrosna, C3]1, crax pabors! 13 et

PACCMOTPEHO COI'JTACOBAHO
IIKOJIBHBIM METOAMYECKUM 00BETHHEHHEM 3amecTutens aupexTopa no YBP

(mpotoxon ot 28 .08. 2025 r.Ne 4) MBOY ¥YBK «llIkonsHas akaneMus
. um. Mamsucsa A M.»

S %_ B.E. Kocenxo

r. baxgucapaii
2025 T,
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DOEJEPAJIBHASN PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHocTh yueOHOro Kypca reoMeTpuu Ha YpOBHE CPEHETO 00111ero 00pa3oBaHus
oOyCJIOBJICHa TMPAKTUYECKONW 3HAYUMOCTHIO  METANPEIMETHBIX W  MNPEIMETHBIX
pe3yiabTaTOB  OO0yuYeHUs TEOMETPUUM B  HANPABIECHUU JIMYHOCTHOTO  Pa3BUTHS
oOyyatonuxcsi, ¢GopMupoBaHusi (YHKIIMOHATLHOW MAaTeMaTHUUYeCKOM T'PaMOTHOCTH,

U3Y4YEHUs APYruX Yy4yeOHBIX IUCHUIUIMH. Pa3BuTue y 0O0ydYaroIIuXcCsi MPaBHIIbHBIX
NPEACTABJICHU O CYIIHOCTH M TPOUCXOXKICHUM T'eOMETPUUECKUX abCTpakiui,

COOTHOIIIEHUH DPEAJTHHOTO U HJACAIHHOT0, XapaKTepe OTPAKECHUS MaTEeMaTUYECKOU
HAyKOW  SIBJIGHUH W TPOIECCOB  pPEalbHOrO  MHpPa, MECT€  T'€OMETpUU
B CHCTEME HAyK W POJIM MaTeMaTHYeCKOrO0 MOJCIMPOBAHHS B HAyYHOM ITO3HAHUU
U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHKIO HAYYHOTO MUPOBO33PEHUS O0YyHAIOITUXCS,
a TaK)Ke Ka4eCTB MBIIIUICHUS, HEOOXOIUMBIX JIJIsl aJIallTallil B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBNIETCS OMHUM U3 0a30BBIX MIPEIMETOB HA YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaK KakK OOCCIEYMBAET BO3MOXHOCTh M3Y4YCHHUS KaK JUCHUTLINH
€CTECTBEHHO-HAYYHOU HAIIPABICHHOCTHU, TaK U TYMaHUTAPHOM.

Jlorndueckoe MbllUIeHHE, (QopMuUpyeMoe TMpU M3YYEHUH O0y4aroluMuUcs
NOHSITUMHBIX OCHOB T'€OMETPUHM U IMOCTPOEHUHU LEMOYKU JIOTUYECKHX YTBEPKIACHHI
B XOJI€ PEIICHUsS] T€OMETPUUYECKUX 3a/a4, YMEHHUE BBIABUTATh U ONMPOBEPTaTh TMITOTE3bI
HEMOCPEJICTBEHHO HCIOJIB3YIOTCA MPHU PEUICHUU 3a7a4 €CTECTBEHHO-HAYyYHOTO ITMKJIA,
B YACTHOCTH U3 Kypca (PU3HKH.

YMeHne opueHTHpPOBATHCA B MPOCTPAHCTBE HTPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTsIX JAESITENIbHOCTH YesoBeka. OpHUeHTAaIMs YeIoBeKa BO BPEMEHH U IIPOCTPAHCTBE
— HEOOXOJIMMOE YCJIOBHE €T0 COLIMAIIBHOTO OBITHS, hopMa OTpakKeHHUS OKPY’KAFOIIETO
MUpa, yCIOBUE YCIEIIHOTO MO3HAHUS M aKTUBHOTO MPe0Opa30BaHMs 1€HCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEIUHSET Pa3HbIC BUABI y4eOHOUH
U TPYAOBOW JESATEIHHOCTHU, SBISETCS OJHUM U3 MPO(PECCHOHATHFHO Ba)XKHBIX KAa4YECTB,
MOPTOMY aKTyallbHa 3ajada (OPMUPOBAHUS y OOYYAIONIUXCS MPOCTPAHCTBEHHOTO
MBIIIJIEHUSI KaK Pa3HOBUIHOCTH OOPA3HOT'O MBIIICHUS — CYIIECTBEHHOT'O KOMIIOHEHTA
B IMOJFOTOBKE K MPAKTUYECKOU JIESITEIIbHOCTH IO MHOTUM HAIPaBICHUSIM.

enp ocBoeHus mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
oOydeHust — 0011e00pa3oBaTeIbHOE U OOMIEKYIBTYPHOE pa3BUTHE O0YUYAIOIIUXCS Yepes
oOecrieueHNE BO3MOXXHOCTH TIPUOOPETEHHUS ¥ WCIOJIB30BAHMSI CHUCTEMATHUYECKUX
TCOMETPUYECCKUX 3HAHUW W JEHUCTBUU, CHEMU(DUUHBIX TEOMETPHH, BO3MOKHOCTH
YCHEUIHOTO MPOAOJKEHUS O00pa3oBaHMsl TO CHEHHAIbHOCTSIM, HE CBS3aHHBIM
C MPUKJIATHBIM UCIOIb30BaHUEM F€OMETPUU.

[TpuopuTeTHRIMU 3a/lauaMK OCBOCHHS yueOHOro kypca «l'eomeTpun» Ha 0a30BOM
ypoBHe B 10—11 knaccax sBisitoTCS:
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dbopMupoBaHuE MPEACTABICHUS O TEOMETPUM KAK YaCTH MHUPOBON KYJIbTYPHI
1 OCO3HAHHE €€ B3aMMOCBS3U C OKPYKAIOLUM MUPOM;

dbopMupoBaHuEe TMPEACTABICHUS O MHOTOIpAaHHMKAaX M TejlaxX BpallleHUs Kak
0 BaXXHEUIITUX MAaTEMAaTHUYECKUX MOJIENSAX, TTO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbIC
SIBJICHUSI OKPY>KAIOIET0 MUPAa;

dbopMupoBaHuEe YMEHHS pacliO3HABATh HAa YEPTEkKaX, MOJCISAX U B PeaIbHOM MUPE
MHOT'OTPAaHHUKH U TeJia BpallleHuUs,

OBJIQJICHUE METOJaMHU pEIICHUs 3aJa4 Ha TMOCTPOCHUS Ha U300paKEHUAX
POCTPAHCTBEHHBIX (PUTYD;

dbopmupoBaHue yMEHUS OTIEPUPOBATH OCHOBHBIMU MOHSATUSIMU
0 MHOTOTpaHHHUKAX U TeJaxX BPAIICHUS U UX OCHOBHBIMU CBOMCTBAMH;

OBJIQJICHUE aJTOPUTMAMHU PEIICHUs] OCHOBHBIX THUIIOB 3ajay, (POpMHPOBAHHE
YMEHHUS TPOBOJAUTH HECJIOXKHBIC JOKAa3aTeIbHBIC PACCYXJACHUS B XOJI€ pPEIICHUs
CTEPEOMETPHUUECKUX 33/1a4 U 3a7a4 C MPAKTUYECKUM COJICPIKAHUEM;

pa3BUTHE WHTEIJICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEM OO0ydJaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEOBATEILCKIUX YMEHHUM, KPUTUIHOCTH MBIIILICHHUS;

dbopmupoBanue GyHKIIMOHATBLHON TPAMOTHOCTH, PEIICBAHTHON T€OMETPHUH: YMEHUE
pacrio3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEaNbHBIX JKU3HEHHBIX CHUTYallMsIX W TPU H3YYEHUHU JAPYTUX Y4eOHBIX MPEIMETOB,
NPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIupoBaTh HMX Ha S3bIKE
F€OMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJENU, NPUMEHATh OCBOEHHBIN
F€OMETPUYECKUI anmapar [ peleHHs NPaKTHUKO-OPHUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIECHUBATh NIOJIYYEHHBIE PE3YIIBTATHI.

OTnMuuTENFHOM 0COOCHHOCTHIO MMPOTPAMMBI I10 TEOMETPHH SIBIISIETCS] BKIIOUEHUE B
KypC CTEpEOMETPUH B Hayaje €ro M3y4eHus 3a7ad, peuIaéMblX Ha YPOBHE HHTYUTUBHOIO
MO3HAHUS, W ONpeleJeHHbIM 00pa3oM oOpraHu30BaHHas paboTa HAJ HUMH, YTO
CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIUPYET
IPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTHBUPYET K [JAIbHEHIIEMY HW3yYEHUIO
MpeaMeTa.

[IpenmouTeHne oTAaeTCsS HATISIHO-KOHCTPYKTUBHOMY METOY OOyYEHHUS, TO €CTh
TEOPETHYECKUE 3HAHHMS HMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTb IIPEAMETHO-
MIPAKTUYECKOM  NIEITENbHOCTH. Pa3BuThe  NPOCTPAHCTBEHHBIX  NPEACTABICHUU
y o0Oydarommuxcsi B Kypce CTEpEOMETpPUH TMPOBOAMTCS 3a CYET peHIeHUs 3ajad
HAa CO3MaHWE TMPOCTPAHCTBEHHBIX O00pa3oB W  3aJad HA  ONEPUPOBAHUE
MpOCTpaHCTBEHHBIMU ~ oOpasamu. Cozmanme o0pa3a TPOBOAMTCS C  OMOPOH
Ha HarJsAHOCTh, a OTIEpUPOBaHUE 00pa30M — B YCIOBHSX OTBIICUEHUS OT HATJISIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €ro0 UCXOJAHOTO COACPIKAHMUS.

OCHOBHBIMH ~ COAEpKATEIbHBIMU JIMHUSAMHU yuyeOHOro Kypca «l'eoMerpusi»
B 10-11 «xmnaccax sBisttotcsi:  «MuororpanHukny, «l[IpsMble W mIockocTH
B mpoctpaHcTBe», «Tena BpameHus», «BekTopsl M KOOpAMHATHI B MHPOCTPAHCTBEY.
@opMHUPOBAHUE JTOTUYECKUX YMEHUI pacHpeaessieTcsi He TOJIbKO MO COJIepKaTeIbHbIM
JIMHUSAM, HO U 1O rojiaM oOy4eHUsl Ha YPOBHE CPEIHEro o01Iero oopa3oBaHusl.
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Conepxkanne 00pa3oBaHMS, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yIbTaTam
OCBOCHHS TPOTPAMMBI TI0O TEOMETPUH, pACHpPECICHHBIM II0 ToiaM OOy4YeHWS,
CTPYKTYPHPOBAHO TaKMM OOpa30oM, 4TOOBI OBIAJCHUE TCOMETPUUYCCKUMH TOHITHIMHU
M HaBBIKAMHU OCYIIECTBIISIOCH IOCIIEIOBATEILHO W IMOCTYMATENIbHO, ¢ COOJIOIEHUEM
MPUHIIMIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAINCH B OOIIYI0 CHCTEMY
TCOMETPUYCCKUX TPEACTABICHUIA OOYYAIOIIMXCS, PACIIUpssi U yriayomss ee, oOpasys
MIPOYHBIC MHOXKECTBEHHBIC CBSI3H.

OO6miee YMCIIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3Yy4eHHUs ydeOHOro Kypca
«['eomerpust» — 102 yvaca: B 10 kmacce — 68 yacoB (2 wyaca B Hememo), B 11 kiacce —
34 gaca (1 yac B HEZEIIO).

COAEPKXAHUE OBYYEHUA

11 KJIACC

TeJia BpaleHust

[unuHapruyeckas MoBEPXHOCTh, 00pa3yIomue UIHHAPUICCKON TOBEPXHOCTH, OCh
IIWIMHJIPUIECKON TMOBEepXHOCTH. I[unwHAp: OCHOBaHHMS M OOKOBas IOBEPXHOCTD,
oOpasyrolias u 0Ch, IJIOMIAb OOKOBOW U MOJHON TOBEPXHOCTH.

Konnyeckas mOBEepXHOCTh, 0Opa3yromiue KOHUYECKOHW TOBEPXHOCTH, OCh
U BEpIIMHA KOHHYECKoW moBepxHocTU. KoHyc: ocHOBaHME W BepIiinHa, oOpasyromias
U OCb, IUIOMIAJh OOKOBOW M TMOJIHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yromiue
U BBICOTA, OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, IMameTp, IUIoMaas TOBEepXHOCTH cepbl. Bzaumuoe
pacrionoxeHne cepsl U IUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, IIomanb cepol.

N306pakeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BepTka MUIMHAPA U KOHYCA.

KomOunaruu Ten BpalieHus W MHOTOIPaHHUKOB. MHOTOTPaHHMK, OIHMCAHHBIN
okoJio cdepsl, chepa, BnUCaHHAS B MHOTOTPAHHUK, WA TEJIO BPAICHUS.

ITonsitTne 06 o6beme. OcHOBHBIE CBOMcTBa 00BEeMOB Tell. Teopema 00 oOBbeMe
MPSIMOYTOJILHOTO Tapauieenunena u cieacTus u3 Hee. O0beM MUIMHIpPA, KOHYCA.
O06bem mapa u wionaab chepsol.

[lomo6ubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEJL.

Ceuennsi muinHApa (MapajuiebHO W MEPHEHIAUKYISIPHO OCH), CEUCHHsI KOHYyca
(mapaienbHOE OCHOBAHUIO M MIPOXOSIICE Yepe3 BEPIINHY), CEUCHHUSI 1MIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miiockocTH M B mpocTpaHcTBe. CIOXKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuio napamienenunena. Pemienue 3amay, CBA3aHHBIX C MPUMEHEHUEM
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IIpaBWI AEUCTBUM ¢ BeKkTOpaMu. [IpsmoyroisibHas cucteMa KOOpAUHAT B IIPOCTPAHCTBE.
Koopaunatel BekTopa. [IpocTeiimme 3agaun B KOOpAUHATAX. YTOJI MEXKIY BEKTOPaMH.
CkansgpHoe TIPOMU3BEICHHE BEKTOPOB. BBIUMCIEHHE YIIOB MEXAY MPSAMBIMU
U TUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO IIPH PEMIEHUN FTEOMETPUUECKUX 3a]1a4.

NPEJIMETHBIE PE3YJIBTATHI

K koniy 00yuyenus B 11 kiiacce o0y4aroniuiicss Hay4uTCs:

OMEepUpPOBaTh  TOHATUAMH: UWIMHIPUYECKAass T[OBEPXHOCTh, 0Opa3zyrolme
MUIUHAPUYECKON TOBEPXHOCTH, IWIMHAP, KOHUYECKAs IMOBEPXHOCTb, 0Opa3yroliue
KOHUYECKOM MOBEPXHOCTHU, KOHYC, cpepruecKkas MOBEpPXHOCTb;

pacrio3HaBaTh Teja BpalleHus (HWIMHIP, KOHYC, cdepa U map);

OOBSICHSITH CITOCOOBI MOTYUYCHHUS TEJ BpaIllCHUS;

KJIacCU(PUIIUPOBATH B3aUMHOE PACIIONIOKEHHE CPEePhl U TNIOCKOCTH;

OTIEpUPOBATH TOHATHSIMU: MIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
CErMeHTa, IIapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CJIOS, BLICOTA IIIAPOBOTO CJIOS, IIIAPOBOM
CEKTOD;

BBIYHCIISITh OOBEMBI U TUIONIAN TTOBEPXHOCTEH TENl BpallleHUs, TeOMETPUICCKUX
TEJ C IpUMEHEeHHEM (HOPMYIT;

OTIEPUPOBATh TOHATHIMHU: MHOTOIPAaHHUK, BIUCAHHBIH B cdepy M ONUCAHHBIN
okoJto cepsl, cepa, BrcaHHass B MHOTOIPaHHUK HIIA TEJIO BpaIlleHNUS,

BBIYHMCIISITh COOTHOIIEHUS] MEXKAY IUIOMIAJSIMUA TIOBEPXHOCTEH M 00BeMaMH
II0JTOOHBIX TEI;

n300pakaTh U3y4aeMbie (PUTYPBI OT PYKU U C IPUMEHEHUEM MPOCTHIX YEPTEIKHBIX
WHCTPYMEHTOB;

BBITIOJIHSITh (BBIHOCHBIC) IUIOCKHE YEPTEKHM W3 PUCYHKOB TPOCTHIX OOBEMHBIX
dburyp: Bua cBepxy, COOKy, CHU3Y, CTPOUThH CEUCHHUSI TEJI BPAILICHHS;

U3BJICKATD, UHTEPIIPETUPOBATH u peoOpa3oBLIBATH nH(pOpMAITHIO
O TIPOCTPAHCTBEHHBIX TIEeOMETpPUYECKHX (urypax, mIpeACTaBICHHYIO Ha YepTekax
Y PUCYHKaX; ONEpUPOBATh MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH JICUCTBUS CIIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKCHUS
BEKTOpa HA YKCIIO, OOBACHATh, KAKHMH CBOMCTBAMH OHHU 00J1a7al0T;

MPUMEHSATH MPABUJIO MapaUieeuIe/a;

ONEepUPOBATh MOHATUAMU: JACKAPTOBBI KOOPJAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YOI MEXKY BEKTOpPaMH,
CKaJISIpHOE TIPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILIAHAPHBIE BEKTOPHI;

HaXOJAUTh CYMMY BEKTOPOB M MPOU3BEJCHHUE BEKTOpPAa Ha YHCIO, YroJl MEXKIY
BEKTOpaMH, CKaJApHOE  TMPOHM3BEICHUE, PaCKIaJbIBaTh BEKTOP IO  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a71aBaTh INIOCKOCTh YPABHEHHEM B JICKAPTOBOM CHCTEME KOOPAUHAT;

MPUMEHATh TeOMETpuYecKrue (akThl I pEIIeHHS CTEPEeOMETPUUECKHX 3ajad,
MPE/INoJaraluXx HECKOJIbKO IIaroB PEHICHHUs, €CJIH YCIOBHS MNPUMEHEHHUS 3aJaHbl
B SIBHOU opme;
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pemaTre MpPOCTEHIINE TIEeOMETPUYECKHE 3aJaud Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A;

pemaTe 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUN M HAaXO0XKICHUE
r€OMETPUYECKUX BETMYMH MO0 00pa3liaM WK alrOpuTMaM, IPUMEHSS U3BECTHBIE METO/IbI
IIPU PEIIECHUU CTAaHAAPTHBIX MATEMATUYECKHUX 3a/aY;

IPUMEHATh ~ NPOCTEWININE  IPOrpaMMHBIE  CpeIcTBA U DBJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

MIPUBOAUTH IPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HH,
pacrio3HaBaTh MPOSIBJICHHE 3aKOHOB T€OMETPHUH B UCKYCCTBE;

OPUMEHATH ITOJyYEHHbIE 3HAHUS HA IPAKTUKE: aHAJM3UPOBATh PEAJIbHbIE CUTyalluU
U TPUMEHATh W3YyYCHHBIE NOHATUS B IPOLECCE MOMCKA PELICHHS MaTeMaTH4eCKH
chOpMyIHpPOBAaHHONW MpPOOJEMBbI, MOJEIUPOBATh pealbHble CHUTyalldd Ha A3BIKE
FEOMETPUM, UCCIEA0BATh MOCTPOEHHBIE MOJIENIN C HCIOJIb30BAHUEM T€OMETPUUYECKHUX
NOHSATHM M TEopeM, ammapara aiareOphl, pemaTh MPaKTUYECKHUE 3a7auyd, CBSI3aHHbBIC
C HaXOKJIECHUEM I'€OMETPUUECKUX BEITUYMH.



TEMATHUYECKOE IIVTAHUPOBAHHUE
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11 KJIACC
HaumenoBanue paznena  [KosnuuecTBo OcHoBHOE coiepKaHue OcHOBHbIE BUJIBI ICSTEILHOCTH
(Tembl) Kypca 4acoB oOy4Jaronuxcs
Tena Bpatenus 12 Cdepa u map: ueHTp, paauyc, AKTYaJu3upoBaTh PaKkThl © METOIbI

JTUaMET]; TUTOIIA b TOBEPXHOCTH
cdepsl. BzanMHoe pacnionoxeHue
cdepbl U IITOCKOCTH; KacaTellbHas
TUIOCKOCTH K cpepe; TuIommaan
chepsl. M3obpaxkenue cdepsl, mapa
Ha ockoctu. CedyeHus mapa

IUTAHUMETPUH, PEIICBAaHTHBIC TEME,
MPOBOANTH aHAJIOTHH.

JlaBaTh onpeaeeHus1 chephl U 1Iapa,
uX IIEHTpa, pajanyca, THaMeTpa.
Omnpeneasitb chepy Kak Gurypy
BpAaIlICHUs OKPYKHOCTH.
HccaenoBaTh B3aIMHOE
pacnoyioxkeHue c(hepsl U MITIOCKOCTH,
IBYX chep, WITICTPUPOBATH 3TO

Ha YepTexax U PUCYHKaX.
@opmyIHpOBATH OIIPEICIICHUE
KacaTeIbHOM IJIOCKOCTH K cepe,
CBOWCTBO U IPU3HAK KacaTeJIbHON
TIOCKOCTH.

3HAKOMUTBCS C TEO/IC3NICCKUMU
JUHUSAMH Ha chepe
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[unuaapuyeckas MOBEPXHOCTD,
oOpazyroIue MUINHIPUIECKON
MIOBEPXHOCTH, OCh LIWJIHHIPHIECKON
NOBEPXHOCTH. L[ummuHAp: OCHOBaHHMS
1 OOKOBasi IOBEPXHOCTb,

OO0BSCHSATH, YTO HA3BIBAIOT
HWJIAHAPOM, HAa3bIBATh €T0 AJIEMEHTHI.
N3yuaTh, 00bSICHATH, KaK OJTYyYHUTh
HAJIAHAP IMYyTEM BpaIllCHUS
MPSMOYTOJIbHUKA.
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oOpazyroriasi U OCh; IJIOIIAb
OOKOBOH U MOJHOU OBEPXHOCTH.
N3o6paxkenne nuinHapa

Ha II0cKoCcTH. Pa3zBepTka nunuHapa.

CedeHnus nuiauHIpa
(MJIOCKOCTHIO, MapalIeIbHON
WM TIEPIEHIUKYISIPHON OCH

UJTUHAPA)

BbIBOAU T, HCII0JIB30BATH (DOPMYITBI
JUTST BBIYMCIIEHUS IUIOMAaau OOKOBOI
MOBEPXHOCTHU LWJIMHIPA.

N3yyarthb, pacnio3HaBaTh Pa3BEPTKY
UWIMHApA.

N300paxkaTh HWIMHIP U €70 CEUEHUS
TUIOCKOCTBIO, TPOXOMSIIEN YEpPE3 ero
OCb, MapajsIeIbHON WUIIH
MEPHEHIUKYIIAPHON OCH.

Haxoautp muiomaam YTUX CEUCHUM.
MoaeaupoBaTh peajibHbIEC CUTYAI[UH
Ha SI3bIKE TEOMETPUU, UCCIIEI0BATH
MIOCTPOCHHBIE MOJEIIH

C HCITOJIb30BAHUEM I'€OMETPUUYECKUX
MMOHSTUH

KoHnnueckast HOBepXHOCTb,
o0Opasyrorue KOHUIEeCKOM
MOBEPXHOCTH, OCh ¥ BEpIIINHA
KOHUYECKOW TOBEPXHOCTH.
Konyc: ocHOBaHME U BEpPIIMHA,
oOpasyrorias U OCh; IJIONIA/Ib
OOKOBO¥ U TIOJTHOM TOBEPXHOCTH.
VYceueHHbIN KOHYC: 00pa3yrolue
¥ BBICOTA; OCHOBAHMS U OOKOBas
MOBEPXHOCTb.

N3o0paxeHne KOHyca Ha TUIOCKOCTH.

OO0BbACHATH, KAKOE TEJIO Ha3bIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €T0
DIIEMEHTHI.

N3yuaTh, 00BSACHATH, KaK OJIYYUTh
KOHYC ITyTEM BpalleHUs
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
N300paxaTh KOHYC U €r0 CEUCHHUS
IJIOCKOCTBIO, MTPOXOISIIIEN YEPES OCh,
U TJIOCKOCTBIO, MEPIEHANKYISIPHOIN
K OCH.

N3yuath, pacno3HaBaTh pa3BepTKy
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PazBeprka konyca.

Ceuenus kKoHyca (MJIOCKOCTBIO,
MapAIUIETILHOW OCHOBAHUIO,

Y IUIOCKOCTBIO, MPOXOASIIEN
yepe3 BEPIINHY)

KOHYcCa.

BbIBOAU T, HCI0JIB30BATH (DOPMYITBI
JUUTS. BEIYHCIICHUS TIIOMAaN OOKOBOM
MMOBEPXHOCTHU KOHYCA.

HaxoauTsp mjiom@any CeYeHu !,
MPOXOAIINX YEepPE3 BEPIIMHY KOHYCA
WJIY NIEPIICHAUKYIISIPHBIX €70 OCH.
OO0BACHATH, KAKOE TEJIO HA3BIBAETCS
YCEUYEHHBIM KOHYCOM.

N3yuaTh, 00BACHATH, KaK €70
MOJYYUTh NTYyTEM BpallCHUS
MPSIMOYTOJILHOM TparenyH.
BbIBOAMTH, MPUMEHATH POpMYITy
JUISL BBIYUCJICHUS TII0Ia I OOKOBOM
ITOBEPXHOCTH YCEUYEHHOI'O0 KOHYyCa

KomOuHarwst Tes BpaieHus

Y MHOTOTPaHHUKOB. MHOTOTpaHHHUK,
OMHCAaHHBIN 0KOJIO chepsl; chepa,
BITMCAaHHAS] B MHOTOTPAaHHUK WJIH

B TEJIO BpaIllCHUS

AKTYaJIU3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUHU, PEJIEBAHTHBIE TEME,
MIPOBOJUTH AHAJIOTHH.

Pemiates crepeomeTprueckue 3aaaum,
CBSI3aHHBIE C TEJIAMU BpaLCHHUS,
ITIOCTPOEHUEM CEUEHU TEJ BPAILCHNUS,
C KOMOMHALMSIMU T€J BpalleHUs

Y MHOT'OTPaHHUKOB HAa HaXOXKJICHUE
r€OMETPUYECKUX BEJIMUMH.
HUcnonb3oBaTh Ipy pelicHUN
CTEPEOMETPUUECKHX 3a]1a4
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MJIaHUMETPUUYECKUE (PaKThl U METOIbI
3a71a4M Ha BBIYKMCIICHUE

Y JI0KAa3aTeNbCTBO.

MoaeaupoBaTh peajibHbIEC CUTYaI[UN
Ha SI3bIKE TEOMETPHUU, HCCITEA0BATH
MOCTPOEHHBIE MO

C UCTOJIb30BAHUEM F'€OMETPUUECKUX
TTOHATUH

O0BeEMBI TETT

ITonsiTue 060 00beMe. OCHOBHEIE
CBOMCTBAa 00BEMOB TEI.

OO0BeM IMWIHHIpa, KOHYCA.
O6beM mapa 1 mwionaasb chepsl

AKTYyaJIu3upoBaTh (HaKThl © METOJIbI
TUTAHUMETPUH, PEIICBAaHTHBIC TEME,
MIPOBOIUTH aHAJIOTHH.

BbiBOAUTD, HCTIOJIB30BATH
bopmyIibl 00bEMOB: TIPU3MBI,
HWINH]IPA, TUPAMHUJIBI, KOHYCA;
YCEUEHHOW MUPAMUJIbI U YCEUEHHOTO
KOHYycA.

PemaTh crepeoMeTpruyeckue
3aJlayu, CBSI3aHHBIC C BEIYMCICHUEM
00BEMOB.

@opMyIHpPOBATH OTIPEICIICHUE
IIApPOBOTO CErMEHTA, IIapPOBOTO CIIOS,
IapOBOTO CEKTOPA.

I[pumensaTs GopmyIisl

U1 HAaXO0XKIEHUSI 00BEMOB

IIApPOBOTO CETMEHTA, IIIAPOBOTO
CeKTopa

10
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[lonoGHbIE TENa B IPOCTPAHCTBE.
CooTHomIEHUS MEXTY TIOMIAASIMH
MOBEPXHOCTEH, 00beMaMu MO J0OHBIX
Tel

Pematsb cTepeoMeTpuyecKue 3a/1auu,
CBSI3aHHBIE C 00BEMOM IIIapa

U TUIOIAIbIO C(EephI.
MoaeaupoBaTh peajibHbIE CUTYAIUN
Ha SI3bIKE TEOMETPHUH, UCCIIEA0BATh
MOCTPOCHHBIE MOJICIN

C UCIIOJIb30BaHUEM IT'€OMETPUUECKUX
TTOHSITUM.

AKTYaJu3upoBaTh (PaKkThl © METOIbI
MJIAaHUMETPUHU, PEJICBAaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHHU.

Pemathb cTepeomMeTpruueckue 3a1auu,
CBSI3aHHBIE C COOTHOIIIEHHEM 00bEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TE

B IIPOCTPAHCTBE.

MoaeaupoBaTh pealibHbIC CUTYAI[UH
Ha S3bIKE TEOMETPUH, UCCIEA0BATh
MOCTPOECHHBIE MOJIENN

C UCIIOJIb30BaHUEM F'€OMETPUUECKUX
MTOHSATHI

BexkTopbl 1 KOOpAUHATHI
B IPOCTPAHCTBE

10

BekTop Ha miockocTu

u B mpoctpancTBe. CroxkeHue

Y BBIYMTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha ynciio. Paznoxenune
BEKTOPA MO TPEM HEKOMIUTaHAPHBIM
BekTopaM. [IpaBuiio

AKTYaJIu3upoBaTh (HaKThl © METOJIBI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOJIUTH aHAJIOTHUHU.
OnepupoBathb NOHSITHEM BEKTOP

B IIPOCTPAHCTRBE.

@opMyTHPOBATH ITPABUIIO

11
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napasuiesienunea.

Pemenue 3amay, cCBI3aHHBIX

C IPUMEHEHUEM IIPaBUII JECUCTBUN

C BEKTOpaMH.

[IpsamoyronbHas cucTeMa KOOpJAUHAT
B npoctpancTBe. KoopanHatel
BekTOpa. [Ipocrenmue 3anaun

B KOOPJIMHATAX. YTOJ MEXIY
BekTOopamu. CkansipHoe
MIPOU3BEICHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NpsiMbIMU
Y TJIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOJ
IIPU PELIEHUHA T€OMETPUYECKUX 3a/1a4

napajieJenunea npy CI0KEeHUH
BEKTOPOB.

CriaaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
MN3yyaTb OCHOBHBIE CBOMCTBA ITUX
onepanui.

JlaBaTh onpeiesieHUE NPSIMOYTOJIbHOM
CHUCTEMBbI KOOPJAMHAT B IPOCTPAHCTBE.
Boipa3uth KOOpIMHATHI BEKTOPa
4yepe3 KOOPANHATHI €r0 KOHIIOB.
BbiBOAMTE, HCII0JIB30BATH POpMYTY
JUIMHBI BEKTOPA U PACCTOSTHUSI MEXK Y
TOYKAMM.

BripaxaTth CKaIsIpHOE TPOU3BEICHUE
BEKTOPOB Yepe3 UX KOOPAUHATSHIL,
BBIYUCIIATD YTOJI MEXKAY IByMS
BEKTOPaMH, ABYMs MPSIMBIMH.
HaxoauTh yroy Mexay npsiMou

Y TUIOCKOCTBIO, YTOJI MEKY IBYMS
IJIOCKOCTSIMUA aHAJUTHYECKUMU
METOJaMH.

BriBOAUTE, HCIIOJIB30BATH (pOpPMYTY
pacCTOSIHUA OT TOYKH J10 INIOCKOCTH

[loBTOpEHue, 00001IeHHE
W CUCTEMATU3aINS 3HAHWI

OcHoBHBIE GUTYPHI, HAKTHI, TEOPEMBI
Kypca IUIAaHUMETPUU. 3aJauu
TUTAHUMETPUU U METOJIBI UX

Pemats npocreitmue 3agadn
Ha HAXO0XKJICHUE JIJIUH U YTJIOB
B reOMEeTpUYeCcKux purypax,

12
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pEILICHHUS.

OcHoBHbIE GUTYPBI, HAKTHI, TEOPEMBI
Kypca CTEPEOMETPHUHU. 3a1aun
CTEPEOMETPUH U METObI UX PELICHHUS

npuMeHsTh Teopemy [ludaropa,
TEOPEMBI CUHYCOB U KOCHYCOB.
HaxoauTs mio1a/ib MHOTOYTOJIbHUKA,
Kpyra.

PacnosnaBaTth nojo0HbIE HUTYPHI,
HaXOJUTh OTHOIICHUS JJIMH

U IIOIIAACH.

Hcnonb3oBaTh NIpH pelICHUN
CTepEOMETPUUECKHUX 3a71a4 (haKThI

Y METO/JIbl TUIAHUMETPUU

OBUIEE KOJIMYECTBO
JACOB II0 ITPOT' PAMME

34

13
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HEPEYEHD (KOAU®UKATOP) PACIHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPAEMbBIX TPEFOBAHUI K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJILHON ITPOI'PAMMBbBI CPEJTHET'O OBIIET'O
OBPA3OBAHUA U QJIEMEHTOB COAEPKAHUA 110 MATEMATHUKE

B ¢denepanbHbIX M pervoHajgbHBIX MPOLENYypax OLEHKM KayecTBa 0Opa3oBaHUS
UCIIOJIb3yeTCsl TepeueHb (KOAU(PUKATOP) paclpereseHHbIX M0 KiaccaM MpPOBEpPSEeMbIX
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTenbHON MpPOrpamMMbl
cpelHero oo1iero o0pa3oBaHus U AIEMEHTOB CO/ICPKAHUS [0 MaTeMaTHKE.

11 KJIACC
IIpoBepsiemble TpeOOBaHMS K Pe3y1bTATAM OCBOCHHUSI OCHOBHOH 00pa30BaTeIbHOM
MPOrpaMMblI
Kon [IpoBepsiembie IpeIMETHBIC PE3yIbTATHl OCBOSHUS OCHOBHOMU
IPOBEPSIEMOTO 00pa3oBaTeIbHON MPOTPaMMBI CpEIHETO 001Ier0 00pa3oBaHuUs
pe3yibpTara
6 I'eomeTpust
OnepupoBaTh  MOHATHSAMH:  IIWJIMHAPHYECKAs  IMOBEPXHOCTH,
6.1 o0pa3yroiye MIITHHAPUICCKON TTOBEPXHOCTH, IWIHHIP, KOHUYeCKas
' MIOBEPXHOCTh, O0Opa3ylolIie KOHWYECKOH IOBEPXHOCTH, KOHYC,
chepuueckasi MOBEPXHOCTh
6.2 Pacno3naBath Tena BpanieHus (IIUWIMHIP, KOHYC, cdepa u map)
6.3 OOBSACHITH CLIOCOOBI MOJTYYCHUS TEJ BpaIlleHUS
6.4 KiaccugunmpoBath B3auMHOE pacrojiokeHue chepbl U IIOCKOCTH

OnepupoBaTh MOHATHUSMH: IIAPOBON CErMEHT, OCHOBaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIIapOBOM CJI0M, OCHOBAHME IIIAPOBOTO CJI0s, BHICOTA
1apOBOTO CJIOSI, IAPOBOM CEKTOP

Berauciasate 00beMBI W IUIOIIAAM TIOBEPXHOCTEH TeNl BpAIICHHS,

6.6
T€OMETPUIECKUX TEJl C MPUMEHEHUEM (HOPMYIT

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHMK, BIHUCAaHHBIM B cdepy
6.7 ¥ OMMCAHHBINA OKOJIO cepsl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WITH
TEJIO BPAIICHHUSI

BbuucisaTE  COOTHOIIEHUS MEXKAY TUIOMIAASIMHU  IMOBEPXHOCTEH
1 00beEMaMU ITOJO00HBIX TE

6.8

N3o0paxath nuzyyaembie GUTypbl OT PYKU U C MPUMEHEHUEM MTPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.9

14
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6.10

BbInoyHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU M3 PUCYHKOB IMPOCTHIX
00BEMHBIX (UTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUYEHHUS Tell
BpallleHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATHL U NMPEOOPa3OBBIBATH HHPOPMALIUIO
O MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYypax, MPEICTABICHHYIO Ha
YEpTEKaX U PUCYHKAX

6.12

[IpumenATH FEOMETPUYECKHE (bakTbI TUISL peneHns
CTEPEOMETPUYECKUX 3a/ad, IMPEIOJAraloluX HECKOJIbKO IIaros
pElIeHMs], €ClId YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme

6.13

OHGpI/IpOBaTB MMOHATUCM: BCKTOP B IIPOCTPAHCTBC

6.14

BBITIOJIHATE JEHCTBUS CIIOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB
Y YMHOKCHHS BEKTOpa Ha YHUCII0, O0BICHITH, KAKUMHU CBOMCTBAMHU OHU
o0yaaroT

6.15

HpI/IMeHSITB IMpaBUJIO MMAPAJIICIICITUIICA ITPHU CJIOKCHUN BCKTOPOB

6.16

OHGpHpOBaTB IMOHATUAMU: ACKAPTOBBI KOOPAWHATHI B ITPOCTPAHCTBE,
BCKTOP, MOJYJIb BCKTOPA, pPaBCHCTBO BCKTOPOB, KOOPAHWHATLI BCKTOPA,
yrojix MCEXKAYy BCKTOPaAMH, CKaJIIPHOC IIPOU3BCACHHUC BCKTOPOB,
KOJUIMHCAPHBIC U KOMIIJTAHAPHBIC BCKTOPLI

6.17

Haxonuts cyMMy BEKTOPOB U IIPOU3BEICHUE BEKTOPA HA YUCIIO0, YTOJ
MEK]1y BEKTOPaMH, CKAJIPHOE NPOU3BEACHUE, PACKIAAbIBATh BEKTOP
10 IBYM HEKOJUIMHEAPHBIM BEKTOpPaM

6.18

3a/aBaTh MIIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT

6.19

Pemate mnpocreime TeOMETpUYECKHE 3aJayd Ha MPUMEHEHUE
BEKTOPHO-KOOPAMHATHOI'O METO/1a

6.20

Pemats 3aJa4n Ha A0Ka3aTCIbCTBO MATCMAaTHYCCKHX OTHOILICHU I
N HaXO0XIACHHUC TCOMCTPHYCCKHUX BCIMYHUH IIO 06pa3uaM 01041
aJIrOpUTMaM, IIPpUMCHSAA HN3BCCTHBIC MCTOAbI Inpn pPCIICHUHU
CTaHAaPTHBIX MAaTCMAaTHYCCKHX 3aJa4

6.21

[IprMeHATh MpPOCTEUIINE NPOrPaMMHBIE CPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI MNPU PELICHUU CTEPEOMETPUUECKUX
3a1a4

6.22

[IprBOAUTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE
Y )KU3HH, PACO3HABATH MPOSBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

15
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6.23

[IpuMeHsATh MONy4YEeHHBbIE 3HAHWA Ha TMPAKTUKE: AaHAIU3UPOBATH
peanbHble CUTYallud U MPUMEHATh U3YUYEHHBIE MOHATHUS B IMpOILECCEe
[OMCKA pEUICHUs MaTeMaTH4eCKH C(HOpMYyIMpPOBAaHHOU MPOOIEMBI,
MOJENUPOBATh  pEAJbHBIE CUTyalldd Ha  S3BIKE T'€OMETPHH,
UCCIIEIOBAaTh  IIOCTPOCHHBIE  MOJAEIM  C  HCIOJIB30BaHHUEM
r€OMETPUYECKUX TOHATUA U TEOpeM, arrmaparta ajnreOpbl, pemarhb
NPaKTUYECKUE 3aa4YH, CBSI3aHHBIE C HAXOKIECHUEM F€OMETPUUYECKUX
BEJIMYUH

IIpoBepsiemble 3JIeMEHTHI COIePsKAHUSA

Kon

HpOBepﬂeMBIﬁ JJICMCHT COACPIKaHUA

6

I'eomerpus

6.1

HunuHaapudeckast MMOBEPXHOCTD, oOpazyroriue UJTUHIPUICCKON
MIOBEPXHOCTH, OCh IUIMHAPUYECKON MOBepXHOCTU. LMmuHap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTh, 00pa3yroIias U 0Ch, IJIOMIAb OOKOBOM M MOJTHOM
MTOBEPXHOCTHU

6.2

Konnueckass mOBEpXHOCTh, OOpa3yrolIre KOHUYECKOW MOBEPXHOCTH, OCh
Y BEpUIMHA KOHUYECKOW moBepxHOCTU. KOHyC: OCHOBaHME W BEPIIMHA,
oOpazyroriast ¥ 0Ch, IJIOMIA/Ih OOKOBOW U MOJIHON MOBEPXHOCTH. Y CCUCHHBIM
KOHYC: 00pa3yrolye U BICOTa, OCHOBAHUS U OOKOBAsl IOBEPXHOCTh

6.3

Cdepa u map: meHTp, paauyc, TAaMeTp, IUIONIAAb IMOBEPXHOCTH Chepsl.
B3anmHoOe pacrnonokeHrne cdepbl M IIOCKOCTH, KacaTelbHas IUIOCKOCTh
K cdepe, omaas chepol

6.4

N306pakeHue Ten BpalieHus Ha mIockocT. PazBepTka unHIpa 1 KOHyca

6.5

KoMOuHanuu Ten BpamieHus ¢ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIA OKOJIO cdepshl, chepa, BIUCAHHAS B MHOTOTPAaHHUK, WJIN TEJO
BpAaILCHHUS

6.6

[Tonsitue 06 o6beme. OCHOBHBIE CBOMCTBA 00beMOB Te. Teopema 00 00beme
NPSIMOYTOJIFHOTO MapauIesIeuIieia U ciieAcTBrs u3 Hee. O0beM IMIMHPA,
koHyca. O0BeM mapa u miomaas chepsl

6.7

ITonoOHbIe Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAIIMHU
MOBEPXHOCTEM, 00beMaMu MTOJOOHBIX TEJ

6.8

Cedenusi tuinuHIpa (mapamielbHO U NEPHEHAUKYISIPHO OCH), CEUYEHUSs
KOHyca (mapajuiebHOE€ OCHOBAaHUIO M MPOXOJAIIEE 4YEpe3 BEpUIMHY),
ceyeHus 1apa

16
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BekTop Ha tutockocTH 1 B mpocTpaHcTBe. CII0KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4HCIO0. PasnokeHwe BEKTOpa IO TpeM

6.9
HEKOMIUIaHapHbIM BekTopaM. IIpaBuino nmapautenenunena. Pemenue 3anay,
CBA3aHHBIX C IPUMEHEHHEM IIPaBUJI AEUCTBUI C BEKTOPAMHU
[IpsMoyrosibHast cuctemMa KOOpPAMHAT B HpOcTpaHCTBE. KoopauHaThel
BekTopa. [Ipocrenmmne 3agaum B KOOpAMHATAX. YTOJ MEXIY BEKTOPaAMH.
6.10 | CkanspHoe nIpoU3BENCHUE BEKTOPOB. BhIUKCIIEHUE YIIIOB MEXAY MPAMBIMU

U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOJX NPU  PELIEHUH
FEOMETPUYECKUX 3a/1a4

IMEPEYEHDb (KOAUP®PUKATOP) TIPOBEPSIEMbBIX TPEBOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOMN OGPA3OBATEJBHOM
IMPOTPAMMOBI CPEJHETO OBIIIETO OBPA3SOBAHUS Y DJIEMEHTOB
COJEPKAHUSA 11O MATEMATHKE

I[J'ISI IMPOBCACHUA CANHOI'O I'OCYIAPCTBCHHOI'O 9K3aMCHA 110 MATCMATUKC (zlanee —

EI'D 1o

MaTE€MaTUKE) HCIONb3yeTCsl TMepedeHb (KOAU(PUKATOP) MPOBEPSIEMBIX

TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeNIbHOM IpOrpaMMBI

cpenHero oOmiero oOpa3oBaHUs U dJeMEHTOB coxaepxanus. [Ipu npoenenuun EI'D

0 MaTeMaTuke 0a30BOT0 YPOBHA U3 NepeuHs (koaudukatopa) BEIOMPAIOTCS MO3UIUH,

COOTBETCTBYIOIIME (efepanbHoll pabouell mporpamMMe 1o MareMatuke (0a30BbIif

YPOBEHB)

IIpoBepsiembie Ha EI'D nmo maTemaTnke TpeOOBaHUS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMBbl CpeIHero o01ero oopa3oBanmsi

Kon [TpoBepsiembie TpeOOBaHMUS K MPEAMETHBIM pe3yJIbTaTaM OCBOCHHUS
IPOBEPSIEMOTO OCHOBHOM 00pa30BaTEIILHOM MPOTrpaMMBbl CPETHETO OOIIIETO
TpeOOoBaHUS oOpa3oBaHUs

9 YMeHue omepupoBaTh TMOHSATHUSMU: TOYKA, TMpsSMas, TIOCKOCTb,

IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YIja, IUIOCKUWA YIOJI,
JIBYIPaHHBIA yTOJI, TPEXTPAHHBIM YTOJI, CKPELIUBAIOIIUECS MPAMBIE,
NapaJuIEIbHOCTh U MEPHEHANUKYIISIPHOCTD MPAMBIX U INIOCKOCTEH, YroJl
MEXKY MPSAMBIMH, YTOJ MEXAY MPSIMON U IJIOCKOCTBIO, YTOJd MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKM J0 IIJIOCKOCTH, PAacCTOSHUE
MEXKIY MNOPSIMBIMH, PACCTOAHUE MEXIAY IUIOCKOCTMH; YMEHUE
UCIIOJIb30BaTh MPHU PEIICHUU 3a7a4 W3y4YeHHbIE (PAKThl U TEOPEMBI
MJIAaHUMETPUU; YMEHUE OLICHUBATh pa3Mepbl 00bEKTOB OKPY>KAIOIIETO
MHpA;  CTPOUTh  MATEMATUYECKHME  MOAEAM C  MOMOIIBIO
F€OMETPUYECKUX TMOHATUNA W BEJIMYMH, PEIIaTh CBSI3aHHBIE C HUMH
MPAKTUYECKUE 3a0a4
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YMeHue onepupoBaTh NOHATUSAMU: TUIOWAAbL (GUTYpPBI, 00bEM (DUTYPHI,
MHOT'OI'paHHUK, PAaBUIbHBIII MHOTOIPAaHHUK, CEYEHUE MHOTOIPAHHUKA,
Ky0, mapajuienenumnes, npu3Ma, nupamuaa, Gurypa u moBEpXHOCTh
BpalleHus, [WINHAP, KOHYC, map, chepa, mwiomaas cGepsl, Iomaib

MOBEPXHOCTH MUPAMUJIbI, MPU3MBI, KOHYCa, HUIUHJpa, 00heM KyoOa,
MPSIMOYTOJIBHOTO MapaJUIeNienunea, MupaMuabl, MPU3Mbl, TAJIUH]IPA,
KOHYCa, I1apa, pa3BepPTKa MOBEPXHOCTHU, CEUCHUSI KOHYCa U LUWIUHAPA,
napajjieIbHble OCHM WJIM OCHOBAaHMIO, CEUCHHME IIapa, IUIOCKOCTD,
Kacaromascsi cepsl, MWIMHAPA, KOHYCa; YMEHHUE CTPOUTh CEUCHHE
MHOTOTpaHHHKA, 1300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TTIOBEPXHOCTU
BpAIlICHUS], UX CEUEHUS], B TOM YHCJIE C TIOMOILBIO SJIEKTPOHHBIX CPE/ICTB;
YMEHHE MTPUMEHSITh CBOMCTBA TEOMETPUUECKUX (PUTYP, CAMOCTOSTEITHHO
dbopMyIUPOBATH OMPEIEIICHUS N3YYaeMbIX (PUTYp, BBIJIBUTATH THIIOTE3bI
0 CBOMCTBaX M MpHU3HAKaX FEOMETPUUYECKUX (HUTYp, 0OOCHOBBIBATH HIIN
ompoBeprath HX; yMEHUE TMPOBOAUTH Kiaccupukanuw Guryp
0 Pa3IMYHBIM MPU3HAKAM, BBITIOIHATH HEOOXOUMBIE JTOTIOTHUTEIIBHBIC
MOCTPOCHUS

11

YMeHue omnepupoBaTh TOHSATHUSMHU: JBHIKEHHE B MPOCTPAHCTBE,
napasuieJIbHBIN epeHOC, CAMMETPHS Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHE TMOM00HSA, IMOJO00HBIE (UTYpPHI; YMEHHE
pacro3HaBaTh paBHbIC U MOI00HBIE GUTYPHI, B TOM YHCIIE B PUPOJIC,
UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh T€OMETPUYECKHUE OTHOIICHUS
NPy pElICHUH 3a/a4; HaXOJUTh T€OMETPUUYCCKUE BEIUYMHBI (JITMHA,
yroJl, IJIOMmaab, 00BEM) TP PEHICHUH 3aJa4 U3 JAPYTruX y4eOHBIX
NpeaIMETOB W W3  PEalbHOW  JKM3HW; YMEHHE  BBIYHCIIATH
T€OMETPUUYCCKUE BEIIMIMHBI (JUTMHA, YT, TUIOMA b, 00beM, IIONaIb
MIOBEPXHOCTH), WCIIONB3ysS M3y4YCeHHBIC (OPMYIBI U METOHbI, B TOM
quclie: IUIOMA[h TOBEPXHOCTH TMHPAMHIBI, TPU3MBI, KOHYCA,
IMWIAHIpa, TUiomanas cdepel; o0beM Kyba, MPSIMOYTrOJIBHOTO
napajiesienuneia, MUpaMuabl, TPU3Mbl, TWIMHApPA, KOHYyca, 1Iapa;
yMEHHE HaXOAUTh OTHOIICHHE 00HEMOB MOI00HBIX (PUTYD

12

YMeHue onepupoBaTh IMOHSATHUSAMHU: NOPSMOYIOJIbHAs  CUCTEMa
KOOPAMHAT, BEKTOP, KOOPJANHATHI TOUYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOpPAa HA YMCJIO, PA3J0KEHHE BEKTOpPa
1o 6a3ucy, CKaJIIPHOE MTPOU3BEICHNE, BEKTOPHOE MPOU3BEICHHE, YTOJ
MEXKITY BEKTOPaMUu; YMEHHE WCIIOJIb30BaTh BEKTOPHBIN
Y KOOPAUHATHBIN METOJ LIl PEIICHUS TEOMETPUUECKUX 3a4a4 U 3a]a4
JIPYTUX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpATh MNOAXOASIIMM METOJ JUIsl pelieHus 3aJaud;
IIOHUMaHUE 3HAYMUMOCTM MATEMATUKU B HW3YYEHUU IPUPOIHBIX
U OOIIECTBEHHBIX IPOLIECCOB U SBICHUN; YMEHHUE pACIO3HABaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE, YMEHUE IPUBOIUTH
IIPUMEPBl MAaTEMaTHUYECKUX OTKPBITUM POCCUMCKON W MHUPOBOU
MaTeMaTHU4YECKON HAYKH

IlepedeHsb 3j1eMEeHTOB coep:KaHus, NpoBepsaeMbIXx Ha EI'D mo maremaTtuke

Kon [IpoBepsieMblii 2JIEMEHT COJIeP KAHUS
7 I'eomeTtpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE

7.3 | MHOrorpanHuku

1.4 Tena u TOBEpXHOCTH BpaICHUs

7.5 | KoopauHathl 1 BEKTOPHI
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