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BaxxHocThyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEJHEro OOIIEero
oOpa3zoBaHusg OOyCIIOBJIEHA MPAaKTUYECKOM 3HAYUMOCTBHIO METANpEIMETHBIX U
IPEIMETHBIX pPE3YyJbTaTOB OOY4YEHHsS TE€OMETPUU B HAINpPaABICHUU JIMYHOCTHOTO
pa3BuTus oOyuaronuxcs, GopMupoBaHuss  (QYHKIIMOHAIBHOM  MaTeMaTU4eCKOU
IPaMOTHOCTH, M3YyYEHHUs JPYTrux ydyeOHBIX AUCUUIUIMH. Pa3Buthe y oOywaromumxcs

IPABUWIBHBIX IPEICTABICHUN O CYIIHOCTH M MPOUCXOXKICHUU T'€OMETPUYECKUX
abcTpakiuii, COOTHOIIEHUH  PEalbHOTO U HJCAIBHOIO, XapaKTepe OTpaKeHUs
MaTeMaTU4YECKOW HAYKOM SIBJIEHUU U IIPOLECCOB PEAIBHOIO MUPA, MECTE T€OMETPUHU
B CUCTEME HAyK U POJM MaTEMaTHYECKOTO MOJEIUPOBAHUS B HAyYHOM MO3HAHUU U
B TIPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS OOYUAIOIINXCS, a

TaK)Ke Ka4eCTB MBIILICHUS, HEOOXOAUMBIX I aJalTallliid B COBPEMEHHOM
oOurecTBe. ['eomeTpust siBiIsieTCsl OAHUM U3 0a30BBIX IPEIMETOB HA YPOBHE CPEHETO
oOmrero o0pa3oBanus, Tak Kak OOECIEeYMBAET BO3MOXHOCTh M3YyYEHHs Kak
JTUCLUIUINH

€CTECTBEHHO-HAYYHOM HAMpPaBIIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MblIUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OO0YyYarOIUMHUCS
MOHATUHUHBIX OCHOB I'€OMETPUM U MOCTPOCHUM LIETIOYKU JIOTHYECKUX YTBEPXKICHUN
B XOJIe¢ pELIECHUS TeOMETPUYECKHX 3a/ad, YMEHHUE BbIJIBUraTb U OIPOBEPraTh
TMIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS IPU PELIEHUH 3a/1a4 E€CTECTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pPOJb BO
BCEX O00JIacTAX JeATeIbHOCTH denoBeka. OpHeHTalusi 4elloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE €r0 COIMATILHOTO OBITHS, (hOpMa OTpaskeHuUs
OKPY’KaIOILIEr0 MHUpa, YCIOBUE YCIEUTHOTO MO3HAHUSI U aKTUBHOTO MpeoOpa3zoBaHus
neiictBuTenbHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMU O0pa3zaMu OObEIUHSET
pasHble BUABl Y4YE€OHOM W  TPYAOBOW  JAEATENIBHOCTH,  SBISIETCS  OJHUM
13 NMPOPECCUOHAIBHO BAKHBIX KAa4eCTB, IO3TOMY aKTyajbHa 3aj1aya (OpMHPOBAHUSA
y o0OydYaronmxcsi IpOCTPAaHCTBEHHOTO MBIIUICHUS KaK PasHOBUAHOCTH OOpPa3HOTrO
MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TOJTOTOBKE K MPAKTHYECKON
JESATEIbHOCTU 110 MHOTUM HAlpPaBIICHUSM.

[lens ocBoeHUs mporpaMMel yueOHOro Kypca «I'eomerpusi» Ha 0a30BOM ypOBHE
oOydeHust — 001e00pa3oBaTebHOE U OOIIEKYJIBTYPHOE DPAa3BUTHE OOYYAIOIIMXCSA
yepe3  oOecrieyeHWe  BO3MOXKHOCTH ~ MPHOOpETEeHUss M HCIOJIb30BAaHUSA
CUCTEMATUYECKUX T€OMETPUYECKUX 3HAHUU U JEHCTBUM, cienu(DUUHBIX T€OMETPUH,
BO3MOKHOCTH YCHEIIHOTO MPOJIOJDKEHUS OOpa3oBaHMs MO CIEHHATBHOCTSM, HE
CBSI3aHHBIM C IPUKJIAJHBIM HCIOJIb30BAHUEM I'€OMETPHH.

[TpuoputeTHBIMH 3aJadyaMu  OCBOCHHMS yueOHOro kypca <« eomerpum»
Ha 6azoBoM ypoBHe B 10—11 kmaccax sBISIOTCS:



dbopMupoBaHrEe TMPEICTABICHUS O T€OMETPUN KAaK YaCTH MUPOBOM KyJIbTYpbI U
OCO3HAHHUE €€ B3aMMOCBSA3U C OKPYKAIOIUM MUPOM;

(opMupOBaHHE TPEACTABICHUS O MHOTOTPaHHMKAaxX M TejlaX BpallleHUs Kak
O BAXHEHIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJAIOIIMX ONUCHIBATH U HM3Yy4aTb
pa3HbIE SIBJIEHUSA OKPYKAIOIIETO MUPA;

dopMupoBaHHE yMEHMs paclo3HaBaThb Ha 4YepTEKax, MOJENAX U B PEalbHOM
MHpPE MHOTOTPAHHHMKH U TEJIa BPAILICHMUS;

OBJIQJICHME METOJIaMU pEIIEHUsl 3aJad Ha IOCTPOCHHUS Ha H300paMeHHsIX
MIPOCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHHUS OIIEpUPOBATH OCHOBHBIMU NOHATUAMU
O MHOTOTPAaHHHUKAX U TEJIaX BPALIEHUs U UX OCHOBHBIMH CBOMCTBAMM;

OBJIaJICHUE AJNTOPUTMAaMU pEUIEHUS OCHOBHBIX THIIOB 3ajad, (opMUpOBaHUE
YMEHHs NIPOBOJUTH HECIIOKHBIE JOKA3aTEIbHBIE PACCYKICHHUS B XOJE pPELICHUS
CTEPEOMETPUUECKUX 3a/1a49 U 337a4 C IPAKTHUYECKUM COJEPKAaHUEM;

pPa3BUTHE HHTEJUIEKTYyaJIbHBIX M TBOPYECKHX CHOCOOHOCTEM 0O0ywaromuxcs,
II03HABATEJIbHOM  AKTUBHOCTHM,  MCCIEAOBATEIbCKUX  YMEHUH, KPUTHYHOCTH
MBIIUICHUS;

¢dopmupoBaHrne (YHKUMOHAJIBHOM TIpaMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUU:
YMEHUE pAclo3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX TOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEN B DPEAJIbHBIX JKU3HECHHBIX CHUTYyallMsX W IIPU HU3YYEHUH IPYTUX
y4eOHBIX  NPEIMETOB,  MPOSABICHUS  3aBUCUMOCTEM M 3aKOHOMEPHOCTE,
bopMyIMpOBaTh MX Ha SI3bIKE F€OMETPUM U CO3[aBaTh I'€OMETPUUYECKHUE MOJIEINH,
IIPUMEHATh OCBOCHHBIM T€OMETPUYECKHM amnmapar il peleHus IPaKTUKO-
OpPUEHTUPOBAHHBIX  3aJlad, HHTEPIPETHUPOBATH W  OLEHMBATh  IOJyYECHHBIC
pEe3yIbTaTHhI.

OTIUYUTENHEHOM  OCOOCHHOCTBIO MPOTPaMMbl [0 TEOMETPUU  SIBISIETCA
BKJIIOYEHHE B KypC CTEPEOMETPUM B HAuyalle €ro M3Y4YEHHs 3a7ay, pEIIaeMbIX
Ha ypOBHE HMHTYUTHBHOI'O TO3HAHUS, U ONpPEIEIEHHBIM 00pa3oM OpraHU30BaHHAs
paboTa HaJl HUMHU, YTO CIIOCOOCTBYIOT PA3BUTHIO JIOTHUYECKOTO U TPOCTPAHCTBEHHOTO
MBILUIEHUS, CTUMYJIUPYET INPOTEKAaHWE WHTYUTHUBHBIX IIPOLECCOB, MOTHUBHUPYET
K JAJIbHEUIIEMY U3YYEHUIO MPEIMETA.

[Tpennourenne OTHAETCS HAIVISIAHO-KOHCTPYKTUBHOMY METOJy OOY4Y€HHs, TO
€CTh TEOPETUYECKHE 3HAHMS MMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IPAKTUYECKOM  JEATEIIbHOCTU. Pa3BUTHE NIPOCTPAHCTBEHHBIX MPEACTABICHUN
y oOydaromuxcsi B Kypce CTEpEOMETPUHU IMPOBOJUTCS 3a CUET pelleHus 3aaay
Ha CO3JaHUE NPOCTPAHCTBEHHBIX O0pa3oB MW 3aJady Ha ONEpUpPOBAHUE
IPOCTPAHCTBEHHbIMM oOpazamu. Co3naHue o0pa3a MPOBOAUTCS C  ONOPOH
Ha HarMsgHOCTh, a ONEpUpOBaHHME 00pa3oM — B YCJIOBHUAX OTBJICYCHHS OT
HaIJISIIHOCTH, MBICJIEHHOT'O HM3MEHEHUS €r0 UCXOIHOTO COAEPKaHUSI.

OCHOBHBIMH COJIEpXKATeNIbHBIMU JIMHUSAMHU y4ueOHOro Kypca «l'eomeTpus»
B 10-11 «xmaccax sBistorca: «MHororpaHHukm», «lIpsimMple H  IUTOCKOCTH
B IIPOCTpaHCTBe», «Tena BpaleHus», «BEeKTOpbl U KOOPAUHATHI B IIPOCTPAHCTBEY.



dopMUpOBaHHE  JIOTMYECKMX  YMEHHHA  paclpeiensercs He  TOJBKO  TI0
coJiep KaTeNIbHBIM JIMHUSM, HO M TI0 ToJlaM OOy4YeHHsI Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHUs.

Copepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE TPEIAMETHBIM pPe3yJIbTaTaM
OCBOCHHSI TIPOTPAaMMBbI TI0O TEOMETPHH, PACIPEACICHHBIM [0 TojJaM OOyYCHHS,
CTPYKTYPHUPOBAHO TaKMM 00pa3oM, YTOOBI OBJIaJICHUE T€OMETPUUECKUMHU MOHITUSIMHU
¥ HaBBIKAMH OCYIIECTBISIIOCH MOCIEI0BATEILHO U MOCTYMATEILHO, ¢ COOJII0ICHUEM
MIPUHITUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKIIIOYAIUCH B OOIIYIO0 CHCTEMY
TCOMETPUYECKUX MPEACTABICHUN 00YyUYalOIIMXCs, paciupsis U yrayosss e€, oopa3ys
MIPOYHBIC MHOYKECTBEHHBIE CBSI3H.

OO0miee YuCIO YacoB, PEKOMEHJIOBAHHBIX JUIs M3Y4YEHUs] Y4YEOHOro Kypca
«I"'eometpus» — 102 yvaca: B 10 xmacce — 68 vyacoB (2 yaca B Hezento), B 11 kimacce —
34 yaca (1 gac B HezeINIO).

COAEPKAHUE OBYUEHUA

10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHA cTepeoMeTpun. Touka, nmpsaMasi, IIIOCKOCTh, IPOCTPAHCTBO.
[ToHsiTHe 00 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPHUU
Y CIIEJICTBHSI U3 HUX.

B3anMHOE pacronoxeHue IpsAMBIX B IPOCTPAHCTBE: IE€pPECEKaroLrecs,
MapajuleJIbHBIE W CKpEIMBAaroIIMecss mpsAMble. [lapauienbHOCTh NPSIMBIX U
IUDIOCKOCTEW B  MPOCTPAHCTBE: MApAJUIECIABHBIE TpsAMbIE B  IPOCTPAHCTBE,
[IapaJuIeNIbBHOCTh TPEX MPAMBIX, NApPALICIBHOCTH NPSAMOM M IUIOCKOCTH. YIUIBI C
COHAIIPABJICHHBIMA CTOPOHAMHM, YIOJI MEXAY IpPAMBIMH B  IIPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: NapajliesibHbIE MJIOCKOCTH, CBOKMCTBA NapauIeIbHbBIX
riockoctelt. IIpocTeitrie mpocTpaHCTBEHHbIE (DUTYpPHI HA IJIOCKOCTH: TETPAdIp,
KyO, mapajuienenune, IOCTPOEHUE CEUCHHUI.

[lepnieHIUKYIJISIPHOCTh TPSMOM M INIOCKOCTH: IEPIECHAMKYJISIPHBIE IPSMbIC
B IIPOCTPAHCTBE, MpSAMbIE MNapAJJIEIAbHbIE W NEPHEHAUKYISPHBIE K IJIOCKOCTH,
IPU3HAK [EPIEHIUKYIAPHOCTH NPSIMOM M IJIOCKOCTH, TEOpeMa O NPSIMOMU
MEPIICHINKYJIIPHON IJIOCKOCTH. YTJIBI B NPOCTPAHCTBE: YIOJ MEXKIY NPSIMON H
IUIOCKOCTBIO,  JIBYTPaHHBIA  yroj, JIMHEWHBIM  yrojJl  JBYI'PAaHHOIO  yrJja.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 INIOCKOCTH, PACCTOSHUE OT
OpsIMOM 10 TJIOCKOCTH, MpOEKuMs (Urypbl Ha IUIOCKOCTb. lleprneHAauKyIspHOCTh
IUIOCKOCTEMN: TMPU3HAK MEPIEHAMKYISAPHOCTA JBYX IUIOCKOCTEW. Teopema o TpéExX
MEPIICHIUKYJISIPAX.

MHororpaHHuKu

[IoHATHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIMYKJIbIE U

HEBBIITYKJIBIE MHOTOTPAaHHMKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosibHas
4



NpU3Ma, TpaHd U OCHOBAHMS NMPU3MBI, MpsMas M HAKJIOHHAas MNpPU3MBbI, OOKOBas U
IIOJIHAs TIOBEPXHOCTH NMpU3Mbl. [lapannenenumen, npssMOYTroOIbHbIN MapaJIEICIUIIe



u ero cpoiicta. [lupamuna: n-yronbpHas nupaMmuia, rpaHd ¥ OCHOBAaHUE NUPaMU/IbI,
OOKOBasi M TOJIHAS TTOBEPXHOCTh MUPAMMUJIbI, TTpaBUJIbHAS U yCeUEHHas MUpaMua.
OneMeHThl Mpu3Mbl U nHUpamMujabl. [lpaBuiibHbIE MHOTOTPAHHUKU: TOHSITHE
MPaBWJIBHOTO MHOTOIpaHHUKA, MpaBWbHAsA IpU3Ma W TMpaBWIbHAs NUpaMU/IA,
MpaBuJIbHAS TPEYTOJIbHAS MUpPAMUJIa U IPABUWIBHBIN TeTpadap, kyO. [IpencraBienue
O MPAaBUJILHBIX MHOTOIPaHHUKAX: OKTadJIp, A0JeKa’Ap v ukocadap. CeueHus MpU3MbI
Y MUPAMUJIBI.

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. DJIEMEHThl CHMMETPUM B NIUPaMUJaxX, Napauielienuneaax, NpaBuibHbIX
MHOT'OTPaHHUKAX.

Brluncnenue »1eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomanb
OOKOBOW TOBEPXHOCTH U TIOJHOW TOBEPXHOCTH TMPSMON TPU3MBI, ILJIOMIATH
OCHOBaHM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsiMOM mpu3Mbl. [Lnomians 60koBOi
MOBEPXHOCTH M TIOBEPXHOCTH TMPABWIBHOM MNHUpaMHIbl, TeopeMa O IUIOIIaJH
yceu€HHoU nupamusl. [lonsatue 06 00béme. OOBEM MUpaMUIbl, TPU3MBI.

[logoOuble Tena B mnpocTpaHcTBE. COOTHOLIGHHUS MEXAY IUIOMAIIMU
MMOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEI.

11 KJIACC

Teuia Bpalmenus

[{unuaapuyecKkas MOBEPXHOCTh, 00pa3ylomne MUIHHIPHIECKON MOBEPXHOCTH,
OCh MUJIUHAPUYECKON TOBEpXHOCTH. L{umuHap: ocHOBaHUS 1 OOKOBAsi TOBEPXHOCTb,
oOpasyrolas u 0Ch, MIOMIaAb OOKOBOM U TOJIHOM MOBEPXHOCTH.

Konundeckass mOBEpXHOCTh, 00Opa3yrolue KOHHYECKOH IMOBEPXHOCTH, OCh U
BepIlIMHA KOHMYECKOH MmoBepxHOCTU. KOHyC: OCHOBaHME M BepIIMHA, 00pasyromas u
0Ch, TUIOMIAh OOKOBOM M TOJIHOW MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yroIue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: meHTp, pamuyc, AWAMETP, IUIOMIAJb TOBEPXHOCTH CQephl.
Bzanmnoe pacmnosnoxxenue cdepbl W MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe,
I0MAabL ChEepH.

N306paxkenne Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka nummHapa u KoHyca.

KomOuHanmu ten BpalieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMHACAHHBINA
okoJio cepsl, chepa, BucaHHasi B MHOTOTPAHHUK, WU TEJIO BpaIllCHUSI.

[Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 006 0OBEME
MPSIMOYTOJILHOTO TapaJijiesienuneia u caeAcTBus u3 He€. O0bEM HUIUHIpPA, KOHYCA.
O06BEM mapa u mIomaab chepsl.

[Tomo6ueie Tena B mpoctpancTBe. COOTHOMICHHS MEXAY IUIOHIAJSIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEN.

Ceuenns nmunuHApa (MapauiebHO U MEPHEHIUKYISIPHO OCH), CEUEHUsI KOHYyca
(mapamienbHOE OCHOBAHHIO M TIPOXOIAIIEE Yepe3 BEPIIUHY ), CCUCHHUS Iapa.



BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH M B npocTpaHcTBe. CIIOKEHHE W BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uCiI0. PasiiokeHHe BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuino napautenenunena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
paBuJ  JIEWCTBUM ¢ BekTopamu. [IpsmoyronpHas cucrema KOOpAMHAT B
npocrpanctBe. KoopaunaTtel BekTopa. Ilpocreiimme 3amaum B KOOpAWHATAX. YTOJ
Mexay Bekropamu. CKalsipHOE MPOU3BEACHNE BEKTOPOB. BrIuncieHne yrioB Mex1y
OpSAMBIMA M IDIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOA IIPU  PELIECHUH
reOMETPUYECKUX 3a1ad.

INPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kjacce oOydYarOmIUCS TOJYYUT CISTYIONINE
IpeIMETHBIE PE3YJIbTaThI:

OIEpUPOBATh MOHATUSAMU: TOUKA, IPsIMasi, JIOCKOCTB;

OPUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX IMpPHU pELICHUU
reOMETPUYECKUX 33/1aY;

OIEepUpPOBaTh MOHATUSAMU: NAPAJUIEIIBHOCTh M MEPIEHAUKYIISIPHOCTh MPSIMBIX U
IUIOCKOCTEH;

KJIaCCU(PUIMPOBATh B3aUMHOE PACIONIOKEHHE NPSIMBIX W IJIOCKOCTEH
B [IPOCTPAHCTBE;

ONepUpPOBaTh MOHATUSMU: JBYTPaHHBIA yroJl, TpaHU JABYTPAHHOIO yria, pedpo
ABYTPAHHOTO yIJIa, JIMHEWHBIA yrojd JBYIPaHHOIO yIja, TpajgycHas Mepa
JABYTPAHHOIO YIJIa;

ONEepUpPOBaTh MOHATHSAMH: MHOTOTPAaHHHUK, BBINYKJIBIH W  HEBBITYKIBIN
MHOT'OTPaHHUK, 3JIEMEHTbl MHOIOTPAHHHUKA, TPaBUJIbHBII MHOTOIpaHHUK;

pacrmo3HaBaTb OCHOBHBIE BHJbI MHOTOTPAHHHUKOB (MHMpamujaa, MpU3Ma,
IPSIMOYTOJIBHBIN Napajienenumnes, Kyo);

KJ1acCU(UIIMPOBATH MHOTOTPAHHUKH, BHIOMpPAsi OCHOBAHUS IS KJacCU(DUKAIIUU
(BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOI'PAaHHUKH, IPaBUIIbHbIE MHOTOIPAHHUKH, IPSIMbIE
Y HAKJIOHHBIE MTPU3MBI, NTapaliesIeIUuIe/Ibl);

OIIepUPOBAThH MOHATUSMU: ceKyuias IJIOCKOCTb, CEUYCHHE

MHOTOTPaHHUKOB; OOBSICHATH IPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Y I

METO]1 CIIE/IOB;

CTPOUTh CEUYEHHUS] MHOTOIPAHHUKOB METOJOM CJIE/I0B, BBINOJHATH (BHIHOCHBIE)
IJIOCKUE YEPTEKU U3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (UIYp: BUJA CBEpPXY, COOKY,
CHU3Y;

pelarh 3aJaud Ha HaX0)KJI€HHWE T€OMETPUYECKUX BEJIUYMH IO oOpaslaM WM
QITOpUTMaM, TPUMEHSSI M3BECTHbIE AHAJIUTHUYECKUE METOAbl IMpPH PEIIECHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 33Ja4 Ha BBIYHMCIECHUE DPACCTOSHUU MEXAY ABYMS
TOYKaMH, OT TOUKH JI0 IPSIMOi, OT TOUKH JO MNIOCKOCTH, MEXAY CKPEIIMBAOIIMMUCS
PSIMBIMU;



peiaTth 3aAa4M Ha HAXOXKACHUC I'COMCTPHUYCCKHUX BCIWYHUH I10 06pa3uaM N
ajaropurmMamM, IpHUMCHAA H3BCCTHBIC AHAJIMUTHYCCKHC MCTOABI IIPH PCIICHHUHA



CTaHJAPTHBIX  MaTeMaTMYECKUMX  3aJa4 Ha  BBIUHUCICHUE  YIJIOB  MEXKIY
CKPEHIMBAIOIIMMUCS ~ MOPSIMBIMH, MEXKIYy MNOPSIMOA U  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB;

BBIUUCIATh OOBEMBI W IUIOLIAJAM TOBEPXHOCTEH MHOTIOIPAaHHUKOB (IIpHU3Ma,
NUpaMUJa) ¢ IPUMEHEHHEM (POPMYJI, BBIUUCIIATh COOTHOLICHUS MEXAY IUIOIAIIMU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX MHOTOIPAHHHUKOB;

OIEpUPOBATh NOHATUSAMHU: CHMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh
CUMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI;

U3BJIEKaTh, INpeoOpa3oBbIBaTh W HMHTEPOPETUPOBATH  HMH(OPMALUIO
O MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX;

IPUMEHATh TeOMETpUYecKue (PaxkThl AJI PEUICHHUs] CTEPEOMETPUUYECKUX 3aj1ad,
IPENOJAraoIuX HECKOJIBKO LIAroB pEIIeHUs, €CIU YCIOBUS MPUMEHEHUS 3a]1aHbl
B IBHOU (popme;

OPUMEHATh  NPOCTEWINIME  MPOrpaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4;

IPUBOJUTH NIPUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HHU,
pacno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE;

OPUMEHATh [OJYYEHHBIE 3HAHUS Ha NPAKTUKE: AHAJIU3UPOBATh pealbHbIC
CUTyallUM W MPUMEHITh HU3YYCHHBIC IIOHATHS B IIPOLECCE IIOMCKA pEUICHUs
MaTeMaTHYeCKU C(HOPMYIHPOBAHHON IPOOIEMBI, MOIETUPOBAThH pPEaIbHbIE CUTYALlUU
Ha S3bIKE TE€OMETPUH, HCCIEN0BATh IOCTPOCHHBIE MOJEIH C HUCHOJIb30BAaHUEM
reOMETPUYECKUX TOHITUA M TEOpeM, ammapaTa aireOpbl, pemarbh MPaKTHUYECKUe
3aJ1a4M, CBA3aHHbIE C HAXOKJIECHUEM F€OMETPUYECKUX BEIUYMH.

K konity oOydenus B 11 kj1acce oOyJaromuiicss HAyIuTCs:

OTepUpOBaTh TOHATHUSAMU: [WJIWHIAPUYECKAs TMOBEPXHOCTh, 0Opasyromue
MUIMHAPUYECKON MOBEPXHOCTH, IMWIMHAP, KOHHMYECKasi MOBEPXHOCTh, 00pasyroiine
KOHMYECKON TOBEPXHOCTH, KOHYC, chepruueckasi IOBEPXHOCTh;

pacrno3HaBaTh Teja BpalieHus (MUIUHAP, KOHYC, cepa U map);

OOBSICHATH CIIOCOOBI TIOJTYYECHHSI TEJl BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(Pephl U MIIOCKOCTH;

OTEpUPOBATH MOHITUSIMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BhICOTA
CEerMEeHTa, IIapOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BHICOTA IIAPOBOIO CJIOS,
1apOBOM CEKTOD;

BBIYHCIIATH 00BEMBI U TIIOMIAN TTOBEPXHOCTEH TEI BpallleHuUsI, TEOMETPUIECKUX
TEJ C MPUMEHEHUEM (OpMYIT;

OMEePUPOBATH MOHITUSMU: MHOTOTPAHHUK, BIHMCAHHBLIN B cPepy M ONMUCAHHBIN
okoJ1o cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUSI,

BBIYHCIIATH COOTHOIICHUS MEXIY TUIOMIAASMHU MOBEPXHOCTEH M 00bEMaMU
MOJOOHBIX TEN;



n300pakaTth wu3ydaeMble GUTYPHl OT PYKH W C TPUMEHEHHEM TIPOCTHIX
YepTEKHBIX UHCTPYMECHTOB;

BBITIOTHATH (BBIHOCHBIC) TJIOCKHE YEPTEXKH M3 PUCYHKOB TPOCTHIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Yy, CTPOUTh CEUCHHUS TEJ BPAIICHHUS,

U3BJICKaTh,  WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTH  WH(MOpMAaIUio
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypaxX, MPEACTABICHHYI0O Ha YepTexax U
PHUCYHKaX;

OTIEpUPOBATH TOHITHEM BEKTOP B MPOCTPAHCTRE;

BBITIOJTHATD JICHCTBUS CJI0KCHHUSI BEKTOPOB, BEIYMTAHHS BEKTOPOB U YMHOKCHUS
BEKTOpa Ha YHCII0, OOBSICHATh, KAKUMHU CBOMCTBAMH OHU 00JIa1aI0T;

MPUMEHSTH TTPABUIIO MapajUIeIenunea;

OTIEpUPOBATh TOHATHSIMH: JEKAPTOBBI KOOPJWHATHI B MPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOJI MEXKIY
BEKTOpPaMH, CKaJIsPHOE TPOU3BEJCHUE BEKTOPOB, KOJUTMHEAPHBIC W KOMILIaHAPHBIC
BEKTODHI;

HaXOJUTh CyMMY BEKTOPOB W TMPOM3BEICHHWE BEKTOpA HA YHCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJIIpHOE TPOU3BEJACHUE, PACKIQAbIBaTh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHUCTEME KOOPAUHAT;

MPUMEHSTh TEeOMETPUIECKUE (PaKTHI NIl PEIICHUS CTEPEOMETPUYECCKUX 3ajad,
MIPEAIOJIarafoIInX HECKOJIBKO IIAaroB PEIICHUS, €CIM YCIOBHS TMPUMEHEHUS 3a1aHbI
B SIBHOU (popme;

pemarh TPOCTEHITNE TEOMETPUYECKHEe 3aJaud Ha TMPUMEHEHHE BEKTOPHO-
KOOPIMHATHOTO METOJIa;

pemarh 3aJa4d  Ha JOKA3aTeIhCTBO MAaTEMaTHYCCKUX OTHOIICHUH W
HaXO0XKJICHUE TEOMETPUYCCKUX BEIUYHMH IO 00paslaM WIH alropuTMaM, MPUMEHSS
W3BECTHBIC METO/IBI ITPU PEIICHNUN CTaHAAPTHBIX MaTeMaTHYCCKUX 3a1a4;

OPUMEHSTh  MPOCTEUIIME  MPOrpaMMHBIE  CPEACTBA W AJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUICCKUX 3a/1ad;

MPUBOIUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH,
pacro3HaBaTh MPOSBIIEHNE 3aKOHOB T€OMETPUH B HICKYCCTBE;

OPUMEHSTh TOJYyYEHHbIE 3HAHUS HAa MPAKTUKE: aHaJU3UPOBATh peajbHBIC
CUTyalliM W TIPUMCHITh W3YYCHHBIC TIOHATHS B TIPOIECCE IOMCKA PEIIeHUs
MaTeMaTH4eCKu cPopMyITMpOBAHHOMN IPOOIEMBI, MOJICIUPOBATh PEATLHBIC CUTYAIHH
Ha S3BIKE TEOMETPUHU, HCCIEO0BATh IOCTPOEHHBIE MOJETU C KCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUA M TEOpeM, ammapara aiareOpbl, peniaTh MNPaKTHYECKHe
3aJla4yM, CBA3aHHBIC C HAXOXKICHUEM ICOMETPUICCKUX BEITUIHH.
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TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue pazaena  [KonuuecTtBo OcHOBHOE coJiepKaHue OcHOBHbIE BUIbI
(Tembl) Kypca 4acoB JEATENbHOCTH
oOy4Jaromuxcs
Beenenue B ctepeoMeTpuro 10 OCHOBHBIE MTOHATHS CTEPEOMETPHHU: AKTYaJTU3uPoOBATH (PAKThl U METOIBI

TOYKa, MpsAMasi, MI0CKOCTb,
npoctpaHcTBo. IlpaBuna
M300pKCHUS HA PUCYHKAX:
M300paKeHUs

IJIOCKOCTEM, MAPAIUICIIBHBIX
MPSIMBIX (OTPE3KOB), CEPENHBI
OTpe3Ka.

[ToHsTHA: IEpeceKaromuecs
IJI0CKOCTH, MEPECEKAIOIIHECS
npsiMasi ¥ TIOCKOCTb.
3HAKOMCTBO C MHOTOIPaHHUKAMH,
M300paKeHHEe MHOTOTPAHHUKOB
Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX
yeprexxax. HauanbHble cBeIeHUS
0 KyOe B mupamMuze, ux
Ppa3BEPTKU

u Moaenu. CeueHus
MHOTOIpaHHUKOB. [loHsTHE 00
aKCOMaTUYE€CKOM IMOCTPOEHUU

IJJAHUMETPUH, PEJICBAHTHBIE TEME.
IHHonyuyars npencraBineHus

O MPOCTPAHCTBEHHBIX (PUTYpax,
pa30upaTh MPOCTEHIIINE TIPABHUIIA
U300paKeHUs ITUX QUryp.
N300paxkath NpsMyIO U MJIOCKOCTh
Ha PHUCYHKE.

Pacno3HaBaTh MHOTOTpAHHUKHU,
nupamumay, Ky0, Ha3pIBaTh UX
AIIEMEHTHI.

JesgaTh pUCYHOK KyOa, MUPaMU/IbI,
HaXOJIUTh OIIUOKU B HEBEPHBIX
HN300paKeHHUSIX.

3HAKOMUTBCS C CEUCHUSIMU,

C METOJIOM CJIEJIOB; UCITIOJI30BATh
JUTSI TOCTPOCHMS CEUEHUSI METO/T
CJIEJIOB, KPAaTKO 3alUChIBATh LIATrH
IOCTPOEHUS CEYEHMUS.
Pacno3naBaTh BUJ ceUeHUs
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CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIICICTBUS U3 HUX
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Y OTHOIIICHUH, B KOTOPBIX CEUCHUE
nenutT pedpa Kyba, HaXOUTh
IJIOIIA/Ib CEUCHHUS.
Hcnoan3oBath nogodue npu
pelieHuu 3aja4 Ha

MMOCTPOEHHUE CEYEHHUI.
3HAKOMHMTBHCH C aKCUOMaTUYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCHMOMaMU CTEPEOMETPUU

U CJIEJCTBUSIMU U3 HUX.
NanocTpupoBaTh aKCUOMBI
pUCYHKaMU U IPUMEpPaMHU

U3 OKpY’Karolie 00CTaHOBKU

[IpsiMbIE U TNIOCKOCTH

B IIPOCTPAHCTBE.
[TapayutenbHOCTD MPAMBIX
Y IIJIOCKOCTEN

12

B3anMHOe pacnonoxeHue mpsiMbIxX
B IIPOCTPAHCTBE: MEPECEKAIOITUECS,
IapajuiesIbHbIE U
CKPEIIMBAIOIIUECS MTPSIMBIE.
[TapaitenbHOCTD MPAMBIX

Y TUTIOCKOCTEN B TPOCTPAHCTBE:
napasuielibHbIe MPSIMbIE

B [IPOCTPAHCTBE;

MapauieIbHOCTh TPEX MPSAMBbIX;
[IapajuIeIbBHOCTh IPSIMON U
MJIOCKOCTHU. Y TJIbI

C COHAIPaBJIECHHBIMUA CTOPOHAMU;
YTOJl MKy IPSIMBIMU B

AKTYyaJu3upoBaTh (HaKThl U METOIbI
TUTAHUMETPHH, PEICBAaHTHBIC TEME,
MIPOBOIUTH AHAJIOTHH.

IlepeuncasiTb BO3MOKHBIEC CITOCOOBI
PaCTONIOKEHUS IBYX MPSIMBIX

B IIPOCTPAHCTBE, MILTFOCTPUPOBATH UX
Ha TIPUMEpax.

JlaBaTh onpeaeieHue
CKPEIIUBAIOIITNXCS MPSMBIX,
bopmMyIHpOBaThH MPU3HAK
CKPEIIMBAIOIIUXCS TIPSIMBIX

U IPUMEHSTH €T0 TIPH peleHUN
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IIPOCTPAHCTBE.
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[TapannenbHOCTh IIOCKOCTEN:
napajuielibHbIE TNIOCKOCTH;
CBOMCTBaA NapajuIeIbHbIX
IIJIOCKOCTEH.

IIpocreiimme npoCcTpaHCTBEHHBIE
GbUTYpBI Ha TIIOCKOCTH: TETPAdIP,
Ky0, mapasuiesienuIie]; IOCTpOeHue
CEYCHHU

3a/1a4.
PacnosnaBarth 1ipu3My, Ha3bIBaTh €€
DJIEMEHTHI.

CTpoutb ceyeHus npu3Mbl

Ha T'OTOBBIX YEPTEKAX.

Ilepe4yucasiTb BO3MOXXHbBIE CIIOCOOBI
B3aHUMHOI'O PACTIOJIOKEHUS MPSIMOU
Y TIOCKOCTHU B IPOCTPAHCTBE,
MIPUBOJUTH COOTBETCTBYIOLIUE
IIPUMEPBI U3 PEATIBHOMN KU3HU.
JdaBaThb onpenenenue
NapajuieIbHOCTH NPSIMOI

Y TUIOCKOCTH.

DopMyJIMPOBATH IPU3HAK
MapajyIeIbHOCTU IPSMOU

Y IUIOCKOCTH, YTBEPKACHUE O MPSIMOU
IepeCeUeHUs ABYX IUIOCKOCTEN,
MPOXOJSALIMX Yepe3 NapalielibHbIe
MpsIMBIE.

Pemartsb npaktudeckue 3agauu

Ha IIOCTPOCHUE CEUCHUN
MHOTOI'PaHHUKA.

OO0BSICHATH CiTydyad B3aMHOTO
PACIIOIOAKEHUS TNTIOCKOCTEN.

JlaBaTh onpeaesieHue napauiebHbIX
IJIOCKOCTEN; MPUBOJNUTH TPUMEPHI
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U3 pEAIbHOW KU3HU U OKPYKAIOIIEH
00CTaHOBKH, UJUTFOCTPUPYIOLTUE
NapajuieIbHOCTh MIOCKOCTEM.
Hcnoab30BaTh Npu3HaK
MapajuieIbHOCTH JIBYX IIJIOCKOCTEH,
CBOMCTBA MapajlIeJIbHbIX
IJIOCKOCTEN MPU PELIEHUU 3a/1a4 Ha
nocrpoeHue. O0bACHATD, UTO
Ha3bIBACTCS MMAPAIIIETBHBIM
POEKTUPOBAHUEM

Y KaK BBIMIOJIHSAETCS MPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTb.

HN300paxarh B napajuieabHOM
MPOEKIUU PA3IHYHBIE
reoMeTpudeckue purypsl.
MoaeanpoBaTh peaibHbIE CUTYAIUU
Ha SI3bIKE TEOMETPHUH, UCCIEA0BAThH
IIOCTPOCHHBIE MOJIEIIN

C UCIIOJIb30BAHUEM TE€OMETPUUECKUX
TTOHSTHM.

Hcnonb30BaTh NpH pelieHUN
3a/1a4 Ha MMOCTPOCHHUE CEUECHHI
MOHSTHE MAPATIIEITBHOCTH,
MPU3HAKU

Y CBOWCTBA NapajlIeIbHbIX

NPSIMBIX HA TJIOCKOCTH

16



[TepnieHUKYJISIPHOCTH TIPSIMBIX
U TUIOCKOCTEN

12

[TepnieHAUKYISAPHOCTH MPSAMOMN

Y TJIOCKOCTU: MEPIICHANKYISIPHBIE
IPSIMBIE B POCTPAHCTBE, MPSMBIE
NapajuiesIbHbIE U MEPIICHANKYISIPHBIC
K IUIOCKOCTH, IPU3HAK
NIEPIEHINKYJIIPHOCTHU MPSAMOU

Y IJIOCKOCTH, TEOpPEMA O IPSIMOMN
MEPIEHIUKYJIIPHON IJIOCKOCTH
IlepnieHAUKYJISP U HAKIIOHHBIE:
PAcCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH,
PAcCTOSIHUE OT MPSAMOU 110
IIJIOCKOCTH

AKTYaJTu3upoBaTh (PaKThl 1 METO/IbI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOJIMTH AHAJIOTHH.

OO0BSICHATD, KaKOI Yyroy Ha3bIBAETCS
YIJIOM MEKy NIEPECEKAIOIIUMHUCS
NPSIMBIMH, CKPEIIMBAIOLITUMUCS
IPSIMBIMH B TIPOCTPAHCTBE.

JlaBaTh onpeaeieHue
MEPHEHIUKYJISIPHBIX TPSIMBbIX

U [IPAMOH,

NEPNEHINKYJIIPHON K

IIJIOCKOCTH.

HaxoauTh yriibl MEeXIy
CKPEIMBAIOIIMMUCA NPSMBIMU B KyOe
U [IApaMHUJIE.

Ipusoauts npuMepbl u3
peaIbHOM KU3HM M OKPYXKAKOLIEH
00CTaHOBKH, WJUTFOCTPUPYIOLIUE
NEPHEHAUKYJIIPHOCTb IPSIMBIX

B IIPOCTPAHCTBE

Y TIEPIEHIUKYJIIPHOCTD NPAMON

K IUIOCKOCTH.

DopMyIHpoOBaATH IIPU3HAK
NEPHEHAUKYJIIPHOCTH MNPSIMOU

U IIJIOCKOCTH, IIPUMEHSTh €r0 Ha
MPaKTUKE: OOBSICHSITH
NEPIEeHINKYIAPHOCTh pedpa KyOa

Y JUArOHAJIM €T0 TPaHM, KOTOPasl €T
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HE COAEPIKUT, HAXOIUTh JTUHY
JMaroHanu Kyoa. BeI4ucisiTe BbICOTY
IIPAaBUWJIBHOW TPEYTOJbHOU

Y [IPaBUJILHOU

YETHIPEXYTOJIBHOW UPaMUJ 110
JUTUHAM pedep.

PemiaTh 3a1a4un Ha BBIYUCIICHUS,
CBSI3aHHBIE C

MEePIEHAUKYJISIPHOCTHIO TIPSMON U
IJIOCKOCTH,

C UCIOJIb30BAHUEM IIPU PELIEHUN
MJIaHUMETpUYeCcKuXx (akToB

1 METOJIOB.

OO0bsCHSATH, UTO HA3LIBAIOT
NEPIECHIUKYIISIPOM U HAKIIOHHOM

U3 TOYKH K IJTIOCKOCTH;

IIPOEKIUEN

HAKJIOHHOU Ha IIOCKOCTh. OOBSICHATD,
YTO HA3bIBACTCS PACCTOSIHUEM:

OT TOYKH J0 IUIOCKOCTH; MEXKITY
MapajuIeIbHBIMU TUIOCKOCTIAMU; MEXITY
IIPSAMOM U NapaJlIEIbHOU €1
IUIOCKOCTBIO; MEXKIY
CKPEIMBAKIIUMUCS IPSIMBIMHU.
HaxoauTthb 3TH paccTOsIHUS B POCTHIX
ciiydasx B KyOe, miupamuje, npusme.
MoaeanpoBaThb peajibHbIE CUTYAIUU
Ha SI3bIKE TEOMETPUH, UCCIEN0BATH
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IMOCTPOCHHBIC MOACIIN
C UCTTIOJIb30BAHUCM I'COMCTPHUYCCKHX
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TMOHSITHM.

HUcnonb30BaTh NIpU pEICHUH 33/1a4
Ha IMOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoWCTBA IPSIMOYTOJIBHBIX
TPEYrOJILHUKOB

YTIibl MKy IPSIMBIMU U
IJIOCKOCTSAMHU

10

YTI1bl B IPOCTPAHCTBE: YIOJI MEXKIY
MPSIMOM U TIIOCKOCTBIO;
JBYIPAHHBIN YTOJI, IMHEWHBIA yIOJI
JBYTPAHHOTO yTJIa.
[lepnieHAMKYJIAPHOCTD TUIOCKOCTEH:
IIPU3HAK MEPIIECHINKYISIPHOCTH
JIBYX IUIOCKOCTEN. Teopema o Tpex
NEPIEHANKYJIApax

AKTYaJTu3uPOBATH (PAKThl U METOIbI
MJIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJINTH AHAJIOTHH.

JlaBaTh onpeae/ieHue yriia MEXIy
IIPSAMOM U ITIOCKOCTBHIO,
bopMyIMpOBaTH TEOPEMY O TPEX
NEPHEHANKYJIApaX U OOpaTHYIO K HEH.
HaxoauTthb yroi Mexay npsiMoun

U IJIOCKOCTBIO B

MHOT'OTPaHHUKE, PACCTOSTHUE OT
TOYKH J0 NPSIMOU

Ha IJIOCKOCTH, UCTIOIb3Ys TEOPEMY

0 Tp€X nepneHauKyJssapax. [IpoBoaute
Ha YepTexe IMEpPIECHANKYISAp: U3
TOYKA Ha MNPSIMYyK; U3 TOYKH Ha
IIJIOCKOCT.

JlaBaThb onpeaencHue

JIBYTPAHHOTO yTJIA U €r0

351eMeHTOB. OOBIICHITH PABEHCTBO
BCEX JIMHEHHBIX YIJIOB

JIBYTPAHHOTO yTJIA.

HaxoauTh Ha 4yepTexe ABYIPAHHBIN
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yroi mnpu  pedpe  IUpaMujibl,
IIPU3MBI, IapaJuIeIICNIICA.
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JlaBaTh onpeaeieHUe yriia MEXIy
TUIOCKOCTSIMH.

JdaBaTh onpeneneHue

1 GopMyJIHPOBATH MPU3HAK
B3aUMHO MEPNEHIUKYISIPHBIX
IJIOCKOCTEH.

HaxoauTth yTiibl MEXAY MIOCKOCTSIMU
B KyOe U mupamu/e.

HUcnoab3oBaTth 1py peLIeHUU

3a71a4 OCHOBHBIE TEOPEMBI U

METO/bI TNTAHUMETPHUH.
MoaeanpoBaTh peaibHbIE CUTYAIUN
Ha SI3bIKE TEOMETPUH, HCCIAEA0BATH
MIOCTPOEHHBIE MOJEITN

C UCIIOJIb30BAHUEM T€OMETPUUYECKUX
TIOHSITHH.

Hcnoab30BaTh Npu pelieHUU

3aJ1a4 Ha MOCTPOCHUE CEUYCHUN
COOTHOIIEHUS B MIPAMOYTOJIbHOM
TPEYrOJIbHUKE

MHOTOTrpaHHUKH

11

[ToHATHE MHOTOIpAHHUKA,
OCHOBHBIE DJIEMEHTHI
MHOT'OTPAaHHUKA, BBITYKIIBIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKH;
pa3BEPTKA MHOTOIPAHHUKA.
[Ipusma: n-yronbHas npu3Ma; rpaHu

AKTYyaJu3upoBaTh (HaKThl 1 METO/bI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOAMTDH AHAJIOTUM.

JlaBaTh onpenesieHue
napajjiesIenuIe1a, paclo3HaBaTh €ro
BUJIbI U U3y4YaTh CBOWCTBA.
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Y OCHOBAHHUSI IPU3MBI; IIPSIMAast

Y HAKJIOHHAs IPU3MbI; OOKOBasI

Y IIOJIHAs TOBEPXHOCTH IIPU3MBI.
[Tapannenenunen, MpAMOYTOJIbHbBIN
MapajuIeseNuIe]l U ero CBOMCTBA.
[Inpamuna: n-yrojapHass nupamMua,
I'PaHU U OCHOBAHWE MUPAMUJIBL;
OOKOBasi ¥ MOJHAsi TOBEPXHOCTh
MAPaMHUJIBL; IPABUIIbHAS U
yCeu€HHas MUpaMuIa.

DneMEeHThI IPU3MbI U TUPAMU/IBL.
[IpaBuiIbHBIE MHOTOIPAHHUKH:
MOHSATHE MPABUIBHOTO
MHOTI'OTPAaHHHKA; IIPaBUIIbHAS ITPU3Ma
Y TIpaBWIbHAS IUPAMU/JIA;
MpaBWIbHAS TPEYTOJbHAS MUPAMHUAA
Y IPaBUJIbHBINA TE€Tpa’ap; KyO.
[IpencraBieHne O MpaBUIbHBIX
MHOI'OTPAaHHUKAX: OKTA3IP, AOAEKA AP
Y UKOCadIp.

CumMmeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTENIBHO TOUYKH,
IPSIMOM, MJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B TUPAMHUJIAX,
napasuiesienuneaax, NpaBUIbHbIX
MHOT'OTPAaHHHKAX.

JlaBaTh onpeaeneHne nupaMuibl,
pacmo3HaBaTh BUJIbl TUPAMHU/I,
¢opmyupoBaTth cBOlicTBa pEOED,
TPAaHEN Y BBICOTHI MPABUILHOU
MAPaMUJIBI.

Haxoauts 1io111a1b mojHON

1 OOKOBOM MOBEPXHOCTU MUPAMU/IBI.
JlaBaTh onpeneneHne yCEUEHHON
MAPaMHUJIbI, HA3bIBaTh €€ AJIEMEHTHI.
DO opMyJIUPOBATH TEOPEMY

O IUIOIIaA OOKOBOI MOBEPXHOCTH
IIPAaBWJIBHOW YCEUYEHHON MUPAMU/IBI.
PemaTp 3a/1aun Ha BRIYHUCIICHUE,
CBSA3aHHBIE C MUPAMHJIAMHU, a TAKKE
337141 Ha MIOCTPOEHUE CEUECHUM.
JlaBaTh onpeaesieHue IPU3MBbL,
pacmo3HaBaTh BUJIBI TIPU3M,
U300paxkaTh [IPU3MbI Ha YEPTEKE.
HaxoauThb 1miomaab NOJHON WU
OOKOBOM MOBEPXHOCTHU TTPU3MBI.
HN3y4yars cooTHOIIEHUS Diliiepa
JUIst yncna péodep, rpaHeil 1 BepIIuH
MHOT'OTPaHHHUKA.

N3yuath BUJIbI TPAaBUIIbHBIX
MHOTOTPaHHUKOB, UX

Ha3BaHUS U KOJIUYECTBO

rpaHeu.
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Beruncnenne 31€MeHTOB
MHOTOI'PaHHUKOB: p&0pa, TuaroHasu,
yribl. [Inomanas 60KOBOM MOBEPXHOCTH
Y MIOJIHOW IIOBEPXHOCTHU MPSIMOU
IIPU3MBL, TUIONIA/Ib OCHOBAHHM, TEOPEMA
0 OOKOBOI TTOBEPXHOCTH TIPSIMOI
npusmbl. [Inomaas 60koBoOM
ITIOBEPXHOCTHU U MTOBEPXHOCTH
IIPaBUJILHOM IUPAMUBL, TEOPEMA

0 IUIOIaAu OOKOBOM

IIOBEPXHOCTHU yCEYEHHOU

MIAPAMHIBI

HN3yyarb cuMMETPUIO
MHOTI'OTPaHHUKOB.

OO0BACHATDH, KAKUE TOUKHU
Ha3bIBAIOTCS] CUMMETPUYHBIMU
OTHOCUTEJIBHO TAHHOM TOYKH, IPAMOU
WJIU TUIOCKOCTH, YTO HAa3bIBAIOT
LIEHTPOM, OCBIO MJIN IIJIOCKOCTHIO
CUMMETPUU (UTYPBI.

IIpuBoauTHL IPpUMEPDI
CUMMETPHUYHBIX (PUTYp B apXUTEKTYPE,
TEXHUKE, IPUPOJIE.

MoaeaupoBaTth peajbHbIE

CUTYyallM! Ha A3bIKE TEOMETPUH,
MCCIIE0BATh MIOCTPOEHHBIE MOJEIN

C UCIOJIb30BAHUEM

I€OMETPUYECKUX ITOHATHUH,
HUCIOJIL30BaTh I101001e
MHOT'OTPaHHHUKOB

O0bEMBI MHOTOTPAHHUKOB

ITousarue 00 00bEMe. OOBEM
MUPaMUJIbI, TPU3MBI

AKTYaJan3upoBaTh (HaKThl U METO/IbI
IJIJAHUMETPHH, PEJICBAHTHBIE TEME.
OO0BSCHATD, KaK U3MEPSIOTCS
O0OBEMBI TeJl, TPOBO/ISI AHATIOTHIO

C U3MEPEHUEM IUIOLIAIECH
MHOT'OYTOJIbHUKOB. @OpPMYJINPOBATH
OCHOBHBIE CBONCTBa 00BEMOB.
N3yyars, BBIBOAUTH (POPMY.JIbI
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00BEMa IPSIMOYTOJILHOTO
napajuiesIenuneaa, Ipu3Msl

Y IUPAMU/IBI.

Boruncasitb 00bEM MPU3MBI

Y IIUPaMUJIBI 110 UX DJIEMEHTAaM.
IIpuMeHSITH 00BEM TSI pEIICHUS
CTEPEOMETPUUECKUX 3a/1a4 U

JUISl HAXOKJICHHUS] TEOMETPUUECKUX
BEJINYMH.

MogaeaupoBathb peajabHbIE CUTyallun
Ha SI3bIKE TEOMETPHUH, HCCIAEA0BATH
IIOCTPOCHHBIE MOJIEIIN

C UCIIOJIb30BAHUEM IT€OMETPUYECKUX
MOHSTUI

[ToBTOpEHME: ceueHus,
PACCTOSIHUS M YTJIBI

[TocTpoeHue ceuenunit

B MHOT'OT'PaHHMUKE.

Brruncnenue pacCToOsSHAN: MEXAY
JBYMsI TOUKaMH, OT TOYKH J10 IIPSMOMU,
OT TOYKU [0 IIJIOCKOCTH; MEXKAY
CKPEIMBAIOIIMMHUCS ITPSIMBIMH.
Brrancnenue yrios: Mexay
CKPEILIMBAIOIIUMHUCS IIPSIMBIMU,
MEXKY IPSIMOM U IIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU

CTpoutb ceueHre MHOTOTpaHHUKA
METOJOM CJIE/IOB.

/laBaTh onpeaesieHue pacCTOSTHUSA
MeXxAy (purypamu.

HaxoauTh paccTosiHEE MEXTY
napajuieIbHbIMU TUIOCKOCTSIMU,
MEXKy TUIOCKOCTBIO U
NapajuIeIbHON €U MPSIMOM, MEXKIY
CKPEIIMBAIOIIUMUCSA MPSMBIMHU.
CTpouthb TMHENHHBIN Yol
JBYTPAHHOTO yTJIa HA YEPTEKE
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MHOTOI'PaHHUKA U HAXOJIUTh €r0
BEJIMYMHY.

HaxoauTh yTiibl MEXKY MIOCKOCTAMU
B MHOT'OIpaHHUKaX

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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