MHUHUCTEPCTBO IIPOCBEIEHUS POCCUNCKOM OEJEPAIINN
MI/IHI/ICTEPC;I‘BO OBPA30OBAHUS U HAYKH
AOHEIKOU HAPOHOU PECITYBJIMKHU

YHPABJIEHUE OBPA30BAHUS AIMUHUCTPALINM I'OPOJIA XAPHBI3CKA

MYHULUINAJIBHOE BIOJ)KETHOE OBIIEOBPA30OBATEJILHOE YYPEXJIEHUE
«XAPHBI3CKAS CPEIHSAA IIKOJIA Ne 19»

PACCMOTPEHO [IPUHATO COI'JTACOBAHO
Ha 3acelaHuu Ha 3ace/laHuu 3amecTuTeNb qUPEKT
LIKOJIbHOM II€IarOTUYECKOT0 o YBP
METOUYECKOM COBETa \s 20, 220
komuccuu yuuresneii  MBOY CII Ne 19 - ILB.extsip: —Z#-%&e>7) H.H. Bocak
€CTECTBEHHO- % HKA3 PO
MaTeMaTHYECKOTrO ITpoToxon ot «31» aBrycra 2023 r. 1315082023 r. Ne 165
LUKJIa. 31.08.2023 Ne 10 ‘
ITporoxon
oT «29» aBrycra 2023
r. N4
PABOYASA ITPOI'PAMMA
(1D 865884)

yueoHOro nmpeamera «I'eomerpus»
(ba3oBblii YPOBEHB)
1t ooydarommxes 10 kmacca

CocTaBUTEIIb:
MensaukoBa TaTbsiHa BacnnbeBHa,
yuutens MBOY CHI Ne 19

XAPIBI3CK 2023



INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma y4eGHOro Kypca «I'eomerpus» 6a30BOro ypoBHsI U O0y4YarOLIUXCs
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOIO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHHIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOTO 00pa30BaHUS.
Peanuzanmss  nporpaMMbl  o0eclieYMBaeT — OBJIQJICHHE  KIIIOYEBBIMH  KOMIICTCHIHSMH,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU O6y‘IaIOIJ_[I/IXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUU Ha YpOBHE CpelHero oOlmiero ooOpazoBaHUs
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpeIMETHBIX M MPEIMETHBIX Ppe3yJabTaToOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JIMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, W3Y4YEHHs APYTrUX YUeOHBIX AUCIMILIUH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUH O CYHIIHOCTH U TMPOUCXOXKIECHUU
reOMETPUYECKUX a0CTpaKIMii, COOTHOIIECHUH PEabHOTO U WICATBHOTO, XapaKTepe OTPaKEHHUS
MaTE€MaTU4YeCKONW HAayKOM SIBJICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T'€OMETPUMU B CUCTEME
HAyK W pOJIM MaTeMaTU4YeCKOTr0 MOJEIHPOBAHUS B HAYyYHOM TIO3HAHMM M B TIPAaKTHKE
crocoOCTBYeT (OPMHPOBAHMIO HAYYHOIO MHUPOBO33PEHUS YUallUXCs, a TakXke KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI aJaNTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpust siBIsieTCsT OOHMM W3 0a30BBIX TPEIMETOB HAa YpPOBHE CPEIHETO OOIIEero
0o0pa3oBaHMs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IUCIUIUINH €CTECTBEHHO-
HAyYHOW HAIPaBJICEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MpPU HM3YyYEHUH OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKICHUH B XOJIe peIICHUsS
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEMOCPEACTBEHHO
UCTOJB3YIOTCSl MPU PpEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH M3 Kypca
bu3uKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsX JesTeTbHOCTH 4YenoBeka. OpHeHTalusl YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBITHS, (hopMa OTpaXKeHHs OKpYXKAIOIEro MHupa,
yCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OmnepupoBaH#e MTPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHIET pa3Hble BUIBI YI€OHOH U TPYIOBOI
NEeSITETbHOCTH, SIBISIETCS OJHUM M3 TMPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBIIUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOI'O KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
NeSITETHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llens ocBOEHUS MTporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUCHHS
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIB30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUECKUX 3HAHUHM U
neicTBui, ciennUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEIIHOTO MPOIOJIKEHHSI 00pa30oBaHUs MO
CHEIHAIbHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.



[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3HAu€Ha UId OO0yYarolMXxcs
CpeIHEH WIKOJIbI, HE HCIBITHIBABIIMX 3HAYMTENBHBIX 3aTPYAHCHHA Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJIKHBI OCBOUTH
o0ure MaTeMaTHYecKue yMEHHUs, CBA3aHHbIE CO CleUu(UKON reOMEeTpUH U HEOOXOIUMBIE IS
JKU3HU B COBpEeMEHHOM oO1iectBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPHIO
Oonee riryOOKO, €CITM B JAIBHEHUIIIEM BOSHHUKHET HEOOXOAMMOCTh B TEOMETPHYECKHUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrxkeHue e OCBOCHHUS POrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3anau. [IppopureTHbIMU 3a/1auaMu 0cBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIacCax SIBIISIOTCS:

e (QopmupoBaHuE TPEJCTABICHUS O TIEOMETPUM KaK YacTU MHPOBOM KYJIbTYpbl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAFOIIUM MUPOM;

e (QopmupoBaHWE TMPEACTABICHUS O MHOTOTPAHHMKAX M TejaX BpalIeHUS Kak o
BXHCHIINX MAaTEMaTUYCCKUX MOJIENISIX, MTO3BOJISIONINX ONMUCHIBATh U U3y4aTh Pa3HbBIC
SBIICHUSI OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHUE YMCHHsS PACIIO3HABATH HA YEPTEkKAX, MOJCISAX U B PEATLHOM MUPE
MHOTOTPaHHUKU U TeJla BpaIllCHHUS,

® OBJAJICHWEC METOJaMH peIICHHWS 3a7ad Ha IOCTPOSHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSAMH O MHOTOTPAHHUKAX M
Telax BpalleHUsl U X OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHHE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aj7a4; (OPMHUPOBAHHE YMEHHUS
MPOBOAWTHL  HECIOXHBIE JOKa3aTelbHbIE  PAcCYXICHHUS B  XOJE  pEelICHUS
CTEPEOMETPUICCKUX 33J1a4 U 33]1a4 ¢ TPAKTHICCKUM COJICPIKaHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEeW  oOydaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIJICHHS;

e (QopmupoBanue (GyHKIMOHAIBHON TPAaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUH: YMEHHE
pacrno3HaBaTh MPOSBICHUS TCOMETPHUSCKUX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUSAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpHOCTeW, (GopMynupoBaTh UX Ha S3bIKE
TCOMETPHH U  CO3J]aBaTh TI'COMETPHUYECKHE MOJICIH, NPHUMEHATh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUis peIIeHUs TPAKTHKO-OPHEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYICHHBIE PE3YIbTATHI.

OTnUuuTENbHON 0COOCHHOCTHIO MPOTPAMMBI SIBISIETCS] BKIIIOUEHHUE B KYpC CTEPEOMETPUU
B Havaje ero M3y4eHWs 3ajad, peliacMblX Ha YpPOBHE WHTYUTHBHOTO IIO3HAHUSA, U
onpeAenéHHBIM 00pa3oM OpraHW30BaHHAs padoTa HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKaHWE WHTYUTUBHBIX
MPOIIECCOB, MOTHBUPYET K JajbHEHIIIEeMYy U3YyUSHHIO TIPEIMETA.

[Tpenmodurenne OTHAETCS HATIIATHO-KOHCTPYKTHBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
NesTeNIbHOCTH. Pa3BuUTHE MPOCTPAaHCTBEHHBIX IMPEJICTaBICHUM y Yydalluxcsi B Kypce
CTEPEOMETPHUH MPOBOTUTCS 33 CUET PEIeHHUs 3a/1a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3a/1ad Ha OINEPUPOBAaHWE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OMOpO Ha HATJSAHOCTh, & ONEPUPOBaHKE 00Pa30M — B YCIOBUSX OTBJIEUEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIEPKaHNUS.



OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble U IJIIOCKOCTH B NPOCTpAaHCTBEY, «Tena Bpamenus», «BekTopsl u
KOOPJAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JJOTHUECKUX YMEHUN PACIPENEIAETC HE TOIbKO
[0 COJIEpP)KaTeNbHBIM JIMHUSIM, HO W IO rojJaM OOy4YeHHs] Ha YpPOBHE CpEIHEro OOIIEero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpamMmebl, pactpeeinEHHbIM 0 ToAaM 00yUYeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMHM  TOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCIIEAOBATENbHO M MOCTYHATEeNbHO, C COOJIOJIEHUEM MPHUHIMIA MPEEMCTBEHHOCTH, YTOObI
HOBBIC 3HAHUS BKIIIOYAINCH B OOIIYIO CHUCTEMY T'€OMETPUUYECKUX MPEACTaBICHUN 00y4YaromuXxcs,
pacmupsis u yray0sist e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenune reometpun orBoguTcs 2 yaca B Hezento B 10 kinacce



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHoOe pacnosiokeHue NMPsIMBIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, apaJlIeIbHbIE 1
cKpemuBampmyecss npsamsie. llapamnenbHOCT NpAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MpSMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIockocTel. [IpocTeiimme mpocTpaHncTBeHHbIE (PUTYpHI HA MIIOCKOCTHU: TETPAdIpP,
KyO, mapaJuiefienunena; oCTPOSHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM U IUIOCKOCTU: NEPHEHIUKYJISpPHBbIE MpsSMblE B
IIPOCTPAHCTBE, NPSIMbIE IAPAUICIbHBIE W IEPIEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHEHAUKYISPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYIPAaHHBIA YIOJ,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepnenaukyissp ¥ HakJIOHHBIE: PACCTOSHHME OT TOYKHU 0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[TeprnieHIUKYIAPHOCTD TUIOCKOCTEN: PU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHHKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yroapHas nmpusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrea. Ilupamuaa: n-yronpHas
NUpaMujia, TPaHU M OCHOBAaHUE NHUPaMUJbl; OOKOBask M MOJHAS MOBEPXHOCTh MNHPAMUIbL;
IpaBWIbHAasg M YyCEU€HHas MNHMpaMuAa. OJIEMEHTbl INpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; MpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJia; MpaBUiIbHAas TPEyroibHas MUpaMuia U IpaBHIbHBIN TeTpasap; kyO. Ilpencrasnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoAeKa’ap M ukocadap. CedeHHs NpU3MBI H
MIUPAMHUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, INPSAMOM, IIIOCKOCTH.
DOneMeHTbl CUMMETPHUH B IUpaMuax, napaienenurnenax, IpaBuIbHbIX MHOTOTpAaHHHUKAX.

Brruncnenue 31€MeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GoxoBoi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM INpPHU3MBI, IJIOLIAAb OCHOBAHMUW, TeOopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIBHON NMHUpamMuabl, TeopeMa O Iulouiaau yceu€HHo nupamuiabl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAAIMH IOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTAaThl OCBOCHHS MpPOrpamMmbl ydyeOHOro mnpeamera «MareMaTuKa»
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4WIEHa POCCUIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHUN, HPOLEAYp Tpa)kJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IPpa)KAAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCUHUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX LEHHOCTEH PpOCCHUHCKOrOo Hapoaa; CcPOpPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOWYHBOTO OyIyIIEToO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUil; BOCIPUMMYHMBOCTHIO K
MaTE€MaTUYECKUM aCTeKTaM Pa3jIudyHbIX BUOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHSTh MaTeMaTU4YeCKHe 3HaHUs B MHTepecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(3mopoBoe mHTaHUEe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (u3ndeckas
AKTHBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JEATEIBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oynymieil nmpodeccun U peaan30oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH J>KU3HU; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
NI00AaTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalMel Ha  [pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7jad B 00JIacT OKpYXKarouleil cpelpl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEN CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak chepsl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUPA; TOTOBHOCTBIO OCYILECTBJIATh IPOCKTHYHD M  HCCIENOBATEIbCKYK JIEATENbHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremMaTtukay
XapakTepU3yIOTCd  OBJAJICHHEM  YHHBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSTHUM, OTHOIIGHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAEICHUSI MOHATHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIIPHUHHUMATH, (DOPMYIIHPOBATh W MPEOOPA30BHIBATL CYXKJICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, SAMHINYHBIC, YACTHBIC U OOIIIHE; YCIOBHEIC,

® BBIABIIATH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; IpEaarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBI;

e BBIOMpATH Croco0 perieHuss y4eOHOUW 3amaud (CpaBHHUBATh HECKOJIBKO BApUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASMINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCIICNOBATCIIbCKHMH  MHCTPYMEHT  ITO3HAHUS;
dbopMynHUpoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyecKkoro oObeKTa, SBICHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy O0BEKTaMH, SIBICHUSIMU, MPOIIECCAMHU;

® CaMOCTOATENBHO (OopMyaUpoBaTh OOOOIICHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHIA,



MMPOTrHO3UPOBATH BO3BMOXKHOC pa3BUTHUC NPOLCCCA, 4 TAKIKC BbIABUTAaTh MPCATIOJIOKCHHUA
O €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMAIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATh,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B Pa3IMYHBIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIM IO CaMOCTOATENBHO CHOPMYIHPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAmMuUHble Oelicmsus, 00ecnewusaom c@opmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1e 00CYKJIeHHUS 33a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOM TEMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKa3bIBaTb HACHU, HANCJICHHLBIC Ha TIOMCK PCHICHUA,
COIIOCTAaBJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHUKOB Avajiora,
0oOHapyKUBaTh Pa3INuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEACTABIATE PE3YIbTAThI PCIICHUA 3aJa4r, SKCIICPUMECHTA, UCCICIOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBUIYaTbHOW pabOTHI
MpU pEIIeHWH YYEeOHBIX 3aj7ad; MPUHUMATHh I1€JIb COBMECTHOW JESTEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pacmhpenenarTh BHIBI padoT,
JIOTOBApUBAThCA, OOCYXKJaTh TMpoILeCC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JIOJIEH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboTsl (00CYyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
MTYPMBI» W WHBIE); BBINOJHATh CBOK YacTh pPabOTBI U KOOPAHMHUPOBATH CBOU
JEUCTBUSI C IPYTMMHU WICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHPOBAHHBIM yUaCTHUKAMHU B3aUMOJACHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvicilo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3anus:

COCTaBJIATH IJIaH, ITOPUTM PELICHU 3aJjaul, BBIOUPATh CIIOCO0 peIIeHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIHH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOI'YT BO3HUKHYThH IIPH PELICHUM 33Jaud, BHOCHUTb
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OrniepupoBaTh NOHATHSAMU: TOUKA, MPSAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MPU PEIICHUU TE€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATUSMH: [APAJUICIBHOCTh M MEPHEHIUKYISPHOCTh MPSMBIX U
IJIOCKOCTEM.

KnaccudumupoBars B3auMHOE PacroioKeHHUE MPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIM Yroj, TpaHH [ABYIPAHHOTO yria, pedpo
JBYTPAHHOI'O YTIJIa; TMHEHHBIN Yrojl ABYTPAHHOTO yria; TpaaycHas Mepa IBYTPaHHOTO YIJia.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napanjenenunes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKH; TIPaBUJIbHBIE MHOTOTPAaHHUKH, TMPSMBIE |
HAKJIOHHBIE TIPU3MBI, TapalIeIeIUIIEeIbI).

OnepupoBaTh NOHIATUAMU: CEKYyIas INIOCKOCTh, CEYEHUE MHOTOI'PAaHHHUKOB.

OOBSCHATH MPUHITUTIBI TTOCTPOCHUS CEYCHHH, HCTIONIB3YS METOJ CJICIOB.

CtpouTh CeUeHHs] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIUYMH TIO0 o00pa3laMm WiIH
aqropuTMaM, TPHUMEHSSA W3BECTHBIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKNX 3a7a4 Ha BBIYMCICHUE DPACCTOSHUN MEXAY ABYMS TOYKAMU, OT TOUYKH JIO
MPSIMOH, OT TOYKH JI0 TUIOCKOCTH, MEXKY CKPEIIUBAIOIITUMHUCS TTPSIMBIMH.

Pemare 3amaun Ha HaXOXIEHHE TEOMETPUYECKUX BEIHMYMH 1O O00pa3laM WiIH
aIropuT™MaM, NPUMEHSE W3BECTHbIE AHAIMTHUYECKHE METOJbl MpPH PELIEHUU CTaHIAPTHBIX
MaTeMaTHUYeCKUX 33/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIUMBAIOIIUMUCS MPSIMBIMH, MEXIY
MPSIMOM U TJIOCKOCTBIO, MEXAY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U TIIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHHeM (GOpMYJ; BBIUUCISITh COOTHOIICHUS MEXIy IUIOMIAASMH IOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHS B TPOCTPAHCTBE, LEHTP, OChb M IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpumeHATh TeoMeTpuueckre (akThl ISl pEIICHHS CTEPEOMETPUYCCKMX  3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IMPHUPOAE M KHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJy4CHHBbIC 3HAHHS Ha MPAKTHKE: aHAIW3UPOBATh pealbHbIC CHTYyalldd H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  TpOLECCEe TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh peajJbHbIC CHUTYyallMd Ha SI3bIKE T€OMETPUH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHYCCKUX
BEJTUYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LN (POBbLIE)
n/n NpOrpamMmbl Bcero Kontpobhvie  Hparrireckiie o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTsbI

BBenenue B crepeoMeTpuio 10

[IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE. 12 1

[TapanmienbHOCTh IPSIMBIX U TIIOCKOCTEH

HepHeHHI/IIEYJIFIpHOCTB MPSMBIX U 12

IJIOCKOCTEH

VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1

MHororpaHHUKH 11 1

OOBEMBI MHOTOTPAaHHUKOB 9 1

[ToBTOpEHME: CeueHMs, pACCTOSHUS U 4 1

yTJIIBI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




ITOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
U3yYCHUS

DJIEeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TTOHATHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, MPOCTPAHCTBO.
[TpaBuna n3006pakeHust Ha PUCYHKaX:
M300paxKeHHsl III0CKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

IlonsTus: NepeceKaromumecs 1miI10CKOCTH,
MNepeCeKaromuecsd 1nmpamad U riI0CKOCTb

IlonsTus: MepeceKarommecs 1miI10CKOCTH,
nepeceKkarommecs npamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/IC MHOT'OT'PAaHHUKOB Ha
PUCYHKaX, Ha MPOCKIHUOHHBIX YCPTCIKAX

HauanbHble cBeieHus 0 Ky0e U mupamue,
uXx pa3BeépTKu U Mozenu. CedeHus
MHOT'OI'paHHHUKOB

HavanpHbIe cBeeHus 0 KyOe U mupamMusie,
UX pa3BEPTKU U Mojenu. CeueHust
MHOTOTPaHHUKOB

[MousaTHEe 00 AKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIECTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsTHE 00 aKCHOMATHYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrnonioxkeHue npsMbIX B

1 IPOCTPAHCTBE: IIepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: MapajljiesbHbIe NPsMbIE B
IIPOCTPAHCTBE; MAapAJIIEIBHOCTD TPEX
HPSMBIX
[TapamienbHOCTb MPSAMBIX U IIJIOCKOCTEN B

13 npoctpascTse: [lapamiensHOCTh IpsMON 1
IJIOCKOCTH

14 VruiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapayeapHOCTh IIOCKOCTEH:
napajuiesbHbIe MII0CKOCTH

18 CBolicTBa napajuIeabHbIX IIOCKOCTEN

19 [Ipocreiimye npocTpaHCTBEHHbIE (PUTYPHI

Ha TUIOCKOCTH: TETPadp, KyO,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceueHuit
KonTponpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPAMBIX U IIIOCKOCTEN"
[leprieHAMKYIASIPHOCTD NPAMOUN 1

23 TUIOCKOCTH: TIEPIICHINKYIISIPHBIC TIPSIMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [IpsimMble napayenbHble U
NEePIEeHIUKYIIIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM NTEPIIEHANKYISIPHOU
IJIOCKOCTH

29 Teopema o0 psIMOM NTEPIIEHANKYISIPHON
IJIOCKOCTH

30 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 TJIOCKOCTH

39 [leprieHAUKYNISAp M HAKIOHHBIE: PACCTOSHUE

OT TOYKHU OO IJIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOI MEKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbI{ yroii, TMHEHHBIN yroi
JBYTPaHHOIO yrjia
[IepnieHAMKYIAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIEHANKYISIPHOCTH JBYX
IJIOCKOCTEN
[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEN

41 TeopeMa 0 TpEX nepneHAUKYIIApax

42 Teopema o Tpéx nepneHAUKYIIpax

43 Teopema o TpEX MepHEHIUKYIAPAX
KonTponbHas pabota o Temam

44 "TlepnieHIUKYJISPHOCTD MPSIMBIX U

Al

riockocTeil" 1 "YTibl MeXAy NPSIMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: nN-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MPU3MBbI; OOKOBAsI U MOJIHASI TOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienue]1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
IpaBUJIbHAS TPEYrobHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3Ip.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSAMOH, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B TUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brlunciaenue 31eMeHTOB MHOTI'OT'PaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomans OOKOBOM MOBEPXHOCTH U TOJTHOM
53 MOBEPXHOCTHU NIPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABIIILHOW MUPaAMUJIBI, 1
TeopeMa O IO OOKOBOH TTOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no teme 1
"MHororpaHHuku"
56 [Tonsitue 06 00bEME 1
S7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O06BEM npU3MBbI 1
62 O0BEM TTPU3MBI 1
63 O06BEM npu3MBbI 1
64 KonTponsHas pabora no teme "O0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpeHmEe, 0600IIEHNE CUCTEMATH3AITHS
65 3HaHui. [locTpoeHue ceueHuit B 1
MHOTOTPaHHHKE
66 [ToBTOpeHue, 0600IIeHNE CHCTEMATHU3AIIHS 1

3HaHUU. BbIUKCIIEHHE PACCTOSTHUI: MEXIY




ABYMSA TOYKaMH, OT TOYKHU JO HpSIMOfI, oT
TOYKH O0 IINIOCKOCTH, MEXKIY
CKPCIIUBAOIHUMHUCA ITPAMBIMHA

67 Wroroas kKoHTpoOJbHAS paboTa

[ToBTOpEHHE, 0000IICHNE CUCTEMATU3AIIHS
3HaHUW. BeIunciieHUE yIiioB: MEXIY

68 CKPELIMBAOIIUMUCS MPSIMBIMH, MEXKITY
MPSIMOM U TIOCKOCTBIO, IBYTPAaHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






