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MNOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «l'eomeTpus» 0a30BOT0 YpOBHS /ISl 00yUYarONIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanbHOrO rocyAapCcTBEHHOr0 00pa3oBaTEILHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEeIbSABISEMBIX K MaTeMaTHUYECKOMY O0Opa30BaHUIO, U TPaJUIMIl pOCCHIICKOTO0 0Opa3oBaHUS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIETECHIMSMH,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U TTO3HABATEILHOTO PAa3BUTHS IUYHOCTH 00YYarOIINXCS.

BaxkHocTh yueOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpazoBaHUs
00yCIIOBJIEHa NPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO PA3BUTHUSA OOy4aromuxcs, (GOpMUPOBAHHS
(GyHKIIMOHAIBHOW MaTeMaTH4YeCKONM T'PaMOTHOCTH, M3Y4YEHHS APYrUX Y4eOHBIX IUCIMILIUH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
FEOMETPUUECKUX a0CTPAKIIMK, COOTHOIICHUU PEAIbHOTO U UCAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH M IIPOLIECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOTr0 MOJEIHPOBAHUS B HAYYHOM TIO3HAHMM M B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadyecTB
MBIIUICHHSI, HEOOXOIMMBIX JJISl a1alTallid B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcst OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0Opa3oBaHMs, TaKk Kak OOECHeurBaeT BO3MOXKHOCTh M3YYEHHs KaK AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlormdeckoe MblluieHue, (GopMupyeMoe NpHU U3YYEHUU OOYYarONIMMHCS MOHSATHIHBIX
OCHOB TEOMETPUU M TOCTPOCHUM IEMOYKH JIOTUYECKHX YTBEPKICHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU pEIIeHUH 3a7ad eCTECTBEHHO-HAYyYHOTO IIMKJIA, B YaCTHOCTH W3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEANHSIET pa3Hble BUbI YUEOHON U TPYI0BOI
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAauyeCTB, IMOATOMY aKTyalbHa
3amada (GOPMHUPOBAHUS y OOYUYAIOUIMXCSl MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBHUIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJrOTOBKE K MPAKTUYECKOH
JEeSITETHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llenb ocBOEHMSI MpOrpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— 001eo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIMIMXCS uYepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHN U
NeWCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIIETITHOTO TIPOIOJDKEHHST 00pa30BaHuUs 1O
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPUKIIATHBIM HCIIOJIb30BaHHEM T€OMETPHH.

[Iporpamma 1o reoMeTpur Ha 0a30BOM YPOBHE TNpEAHA3HAYCHA [UIS OOYYaIOIIHXCS
CpeIHeW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENbHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydarommuecs Ha 0a30BOM YPOBHE JIOJKHBI OCBOWTH
o0mye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(UKON TeOMETPUM U HEOOXOIUMBbIE IS
KM3HH B COBPEMEHHOM 001mecTBe. KpoMe 3Toro, OHM MMEIOT BO3MOYKHOCTh U3yYHTh TEOMETPHUIO
6osee ri1yo0Ko, eclii B JalibHEiIeM BOZHUKHET HE0OXOAUMOCTh B T€OMETPUUYECKUX 3HAHUAX B
npohecCuoHaNBbHOM NeSTENbHOCTH.

JlocTikeHue el OCBOCHUS MPOrpaMMbl 00€CIICUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3amau. [IpuopureTHbIMU 3a1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11
KJ1accax sIBISIOTCS:
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e (QopmupoBaHUE TPEACTABICHUS O TEOMETPUHM KaK 4YacTH MHPOBOM KYyJIbTYpbl H
OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOXHEHIINX MAaTEMAaTHYECKUX MOJIENAX, MO3BOJISIONIUX ONMHUCHIBATH M M3y4aTh pa3HbIC
SIBJICHUSI OKPY>KAIOILIET0 MUPA;

e (opMupoBaHHE YMEHHs pACIO3HaBaTh Ha YEPTEXKax, MOJCIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHMKH U TeJla BpaIlleHHS;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHs ONEPUPOBATH OCHOBHBIMH IMOHATUSMH O MHOTOTPAHHUKAX U
TEJIaX BpAIlEHUs U UX OCHOBHBIMHU CBOMCTBAMU;

® OBJAJICHUE AJITOPUTMAMH PEIICHHsS OCHOBHBIX THUIIOB 3aja4; (OpPMUPOBAHHE YMEHHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  peIICHUsS
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C TPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEIUICKTyaJbHBIX M TBOPYECKUX CIOCOOHOCTEH  OOydarommxcs,
MO03HABATEIBHOM aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON T'PAaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHSATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pPCATBHBIX JKU3HCHHBIX CUTYAllHUSX W MPH H3YUYCHUU IPYTUX YYEOHBIX TPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (QopMynHpoBaTh UX Ha S3bIKE
TeOMETPUM ¥  CO3/1aBaTh T'€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
FEOMETPUUECKUN ammapar JJuig pelleHdss MPaKTHKO-OPHUEHTHPOBAHHBIX — 3ajad,
UHTEPIPETHPOBATH U OIICHUBATH IOJYYCHHBIC PE3yJIbTaTHI.

OTnu4UTENBbHOM 0COOEHHOCTBHIO TPOTPAMMBI SIBJISIETCS BKIIIOUYEHUE B KYpPC CTEPEOMETPUU
B Hayalle €ro W3y4YeHHs 3aJad, pellaeMblX Ha YPOBHE WHTYWTHBHOTO TIO3HAHUS, U
ornpeseN€HHbIM 00pa30oM OpraHU30BaHHAs paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKaHHE WHTYUTHBHBIX
IPOIIECCOB, MOTUBUPYET K JJAJIbHEHIIEMY U3YUEHHIO NTpeIMeTa.

[Ipenmourenue OTHAETCS HAIATHO-KOHCTPYKTUBHOMY METONY OOY4YeHHS, TO €CTh
TEOPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHYECKOM
NeSITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEACTABICHWH Yy YdYalmIuxXcsi B  Kypce
CTEpEOMETPUH MIPOBOJUTCA 3a CUET PELICHHs 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpazamu. Coznmanue oOpaza MPOBOAMUTCS C
OTIOPOI Ha HAIISITHOCTh, @ OTIEPUPOBAHUE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIAIHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOTHOTO COCPIKaHUSI.

OcHoBHBIE cofepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kjmaccax:
«MHororpanHuKN», «IIpsMbie 1 MIOCKOCTH B MPOCTPaHCTBe», «Tena BpameHus», «BekTops
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrHUECKUX YMEHUH pacipeaessieTcss He TOJIbKO
MO COJEp)KaTeIbHbIM JIMHUSM, HO M TIO rojaM OOy4YeHHsT Ha YpPOBHE CpEIHETrOo OOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmebl, pacrpee’aEHHbIM M0 TofaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAQJIEHUE TI'E€OMETPUYECKMMH TOHATHUSMH W  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEI0BATEIbHO U IOCTYNATENbHO, C COOJIIOJIEHUEM NPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKITIOYAINCH B OOIIYI0 CHCTEMY I'€OMETPUIECKUX TPEACTABICHUH 00yJarouXcs,
pacumpsis ¥ yriayossis e€, o0pas3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.

BocnurarenpHblii moTeHIIMAN JaHHOTO yueOHOro mpeaMmeTa o0ecrevynBaeT peain3anuio
CIIETYIOIINX IIEJIEBBIX MIPHOPUTETOB BocnuTanus obydaromuxcs COO:



4

* pa3BUTHE LEHHOCTHOTO OTHONICHHS K TPyAy Kak OCHOBHOMY CIOCOOY JIOCTHKEHUS
KU3HEHHOTO OJaromoiyyusi 4YejloBeKa, 3aJloTy €ro YCIEmHOro MnpoecCHOHaIbHOTO
CaMOOMPE/ICICHUS U OIYIIEHUSI YBEPEHHOCTH B 3aBTPAIIIHEM JHE;

* pa3BUTHE LIEHHOCTHOIO OTHOWICHHS K HPUPOAE KaK MCTOYHUKY >KU3HHM Ha 3emie, OCHOBE
CaMoro ee CyUIeCTBOBAHMS, HYXKIAIOMIEHCsa B 3alllUTe U MOCTOSHHOM BHHMAaHUU CO CTOPOHBI
4eJI0BEKa;

* pa3BUTHE IICHHOCTHOTO OTHOLICHHA K MHPY Kak TJIaBHOMY MPHUHIMITY YeJIOBEYECKOTO
OOLIEKUTHSA, YCIOBUIO KPEKOM APY>KOBI, HaJa)KUBaHUsI OTHOIICHUHN C KOJIIeraMu 1o padoTe
B Oy/yIeM u co3aHus OJaronpusITHOIO MUKPOKIIMMATa B CBOEH COOCTBEHHOW CEMbE;

* pa3BUTHE IICHHOCTHOIO OTHOIIEHUS K 3HAHUAM Kak HHTEIUIEKTyaJbHOMY pecypcy,
o0ecrieynBaroIeMy Oyayliee YelnoBeKa, KaK pe3yJabTaTy KpOIMOTJINBOTO, HO yBIEKATEIbHOTO
y4eOHOTo Tpy/a;

* pa3BUTHE IEHHOCTHOTO OTHOIICHHUS K KYyJbType Kak JyXOBHOMY OOrarcTBy oOmIeCTBa U
BaXHOMY YCJIOBHIO OIIYIICHHS YEJIOBEKOM MOJHOTHI MPOKHUBAEMOI KHU3HU, KOTOPOE HAr0T
€My YTeHHE, My3bIKa, HCKYCCTBO, TE€ATP, TBOPUECKOE CAMOBBIPAKEHHE;

* pa3BUTHE IEHHOCTHOTO OTHOLICHHS K 3J0POBBIO KaK 3ajJ0ry JOJTrOM M aKTUBHOM >KU3HU
YeJI0BEKa, €ro XOPOILIero HACTPOCHUS M OIITUMUCTUYHOTO B3IJIS[a HA MHD;

*  Ppa3BHUTHE LIEHHOCTHOTO OTHOILIEHUS K OKPYKAIOIINM JIFOJIIM Kak 0€3yCIOBHON U abCOIIOTHON
[IEHHOCTH, KaK paBHOIPABHBIM COLMAIBHBIM TApTHEPaM, C KOTOPBIMH HEOOXOIUMO
BBICTpauBaTh J0OpOXKeNaTeNbHbIE W B3aMMOIOJJICPKUBAIOIIUE OTHOILIEHUS, JAOIIUe
YeJI0BEKY PaZoCTh OOLICHHS U TIO3BOJISIONINE N30eraTh YyBCTBA OJJMHOYECTBA;

* pa3BUTHE I[IEHHOCTHOTO OTHOIIEHUS K caMHM cebe Kak Xo3sieBaM CBO€H CyabObl,
CaMOONPEIEISIIOIIMMCS U CaMOpPEAIM3YIOIMMCS  JMYHOCTSIM, OTBEYAIOIIMM 3a CBOE
coOcTBeHHOE Oyy1iee.

Ha u3zyuenue reomerpun otBoauTcs 2 yaca B Hejenmo B 10 kiacce u 1 yac B Hemeno B 11
KJIacce, BCEro 3a jiBa roga oOyuyenus - 102 yqeOHbIX yaca.
Hcnons3yemoe yueGHOE ocodue:
1. Maremaruka: anreOpa U Havajga MaTeMaTHYECKOro aHanusa, reomerpus. ['eomerpus. 10
— 11 kmacce! : yue6. nnsi o6meoopazoBat. Opranuzaiuii : 6a30BbIi U YriIyOJ. YpOBHH /
[JI. C. Atanacsan, B. ®@. byry3os, C. b. Kagomues u np.]. — M. : [Ipocsemenue, 2014. —
255 c.: mn. — (MI'Y — mikone).

COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA cTepeoMeTpuu. Touka, mpsimasi, IMII0CKOCTh, pocTpaHCcTBO. [lonaTne
00 aKkCHOMaTHYeCKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIE/ICTBUS U3 HUX.

B3anMHOe pacrnosioxeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, NTapaJlJIeIbHbIE U
CKpemuBampmuecss npsaMsle. llapamnenbHOCTh MNpPAMBIX M IIOCKOCTENM B MPOCTPAHCTBE:
napajuleJbHble TpsAMBIE B IPOCTPAHCTBE; MapaJJIENIbHOCTh TPEX NPSAMBIX; MNapaIEIbHOCTh
IpPSAMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMHM CTOPOHAMH; YroJl MEXKIy HIpPSIMBIMH B
npocrtpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH:  MapajulelbHBIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TuIockocTel. [IpocTeiine mpocTpaHcTBEHHbIE PUTYpPhI HA MIIOCKOCTU: TETPAdAP,
KyO, mapajuiesenue; IoCTpOeHUE CeUeHUH.

[lepneHUKYISIPHOCTE HPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJISpPHBIE MpsIMBIE B
IIPOCTPAHCTBE, IIPSMBIE IapajUICIbHBIE M IEPHEHIUKYISPHBIE K IIJIOCKOCTH, IPU3HAK
NEePHECHANKYJSIPHOCTH TPSAMOM M IUIOCKOCTH, TEOopeMa O MpAMON MNEepHeHIUKYIIPHOU
IJIOCKOCTHU. YTIIbl B IPOCTPAHCTBE: YrOJd MEXKAY IPSIMOU U IIJIOCKOCTBIO; JABYIPAHHBIA YIOJI,
JUHEHHBIA Yron ABYTrpaHHOro yria. [lepneHauKymsp M HAKIOHHBIE: PACCTOSIHUE OT TOYKH O
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 1O IUIOCKOCTH, NPOEKIMS (UTYphl Ha IUIOCKOCTb.
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[leprieHAMKYASIPHOCTD TJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOoCcTe. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

MHOrorpaHHuKH

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOI'DAaHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
¥ OCHOBAHMS MPHU3MBI; NIPsIMas U HAKIIOHHAS IPU3MBI; OOKOBAs U MOJHAS TIOBEPXHOCTh IPU3MBI.
[Tapannenenunen, NpsMOYroJIbHbIM Hapajuielienunes U ero cpoiictsa. [Iupamupa: N-yronapHas
nupaMuia, TPaHU M OCHOBAaHUE NUPaMU[bI; OOKOBas W IOJIHAS IOBEPXHOCTb MHUPaMUJIBbI;
IpaBWIbHAasg M Yyceu€HHas MNHUpamMyaa. OJIEMEHTbl MNpuU3Mbl U nupamuabl. [lpaBuibHbIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOIOIPAHHUKA; MpPAaBWIbHAS MPU3Ma W IpaBUIIbHAs
nUpaMu/Ia; MpaBUIbHAS TPEYrojbHasi MUpaMUIa U MPaBUIIbHBIA TeTpadp; KyO. IlpeacraBienue
O MPaBWIbHBIX MHOIOTPAaHHUKAaX: OKTadJp, JoAeKa’aAp M ukocadap. CedeHHs NOpu3Mbl U
nupamMuipl. CuMMeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHTbl CHUMMETPUM B NUPAMHUAAX, NapajUiesenunenax, IpaBUIbHBIX
MHOrOrpaHHHUKaX.BbluKciieHue 3J€MEHTOB MHOIOIPAaHHUKOB: pEOpa, AMAroHaau, YIrJbl.
[Tnomans OOKOBOM MOBEPXHOCTM U TOJHOW TMOBEPXHOCTH NPSAMON MPU3MBI, IUIOIIATb
OCHOBaHUM, TeopemMa O OOKOBOM NOBEpXHOCTH HpsiMOW mpu3Mbl. [lmomans OoxoBoOM
MOBEPXHOCTH M TOBEPXHOCTU MPABWIBHOM MHPAMUJIbI, TEOpEMa O IUIOWAAN YCEUYEHHOU
nupamuabl. [Torsarue 06 06béme. OOBEM MUPaMUIBI, IPHU3MBIL.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

11 KJIACC

Tesa BpaleHus

[{winHapuyeckass MOBEPXHOCTb, 00pa3ylollue IMINHAPUYECKOM TMOBEPXHOCTH, OCh
LHWIMHJpUYECKOl nmoBepxHocTU. L{unuuap: ocHoBaHMs M OOKOBasi IOBEPXHOCTh, 00pa3yrolas u
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHMUYecKol moBepxHocTH. KoHyc: OocHOBaHME M BepuUIMHA, oOpa3yromas W OCh; IJIONIAIb
OOKOBOM M TOJIHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3ylolue M BbICOTa; OCHOBAaHUS U
OOKOBast MOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIoH[aab MOBEpXHOCTU cdepbl. B3aumHoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTb K cepe; mIomanb chepsbl.

N306paxeHue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka nunuHapa 1 KoHyca.

KoMOuHammu Ten BpamieHus ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, ONUCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJIH TEJI0 BpallleHUsl.

[Tonsitne 00 o0béme. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
MPSIMOYTOJIBHOTO Tapayienenunena u ciueAcTBus u3 He€. OO0béM munuHapa, koHyca. O0BEM
nrapa ¥ 1miomasib cepsl.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHONIEHHS MEXAY IUIOMAASMH MOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

Ceuennss uunuHApa (MapajuielbHO M MNEPIEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXO/AIIEe Yepe3 BepIINHY), CEUeHHUS IIapa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpancTse. ClI0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. IIpaBmiio
napauienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEUCTBHI C BEKTOPAMHU.
[IpsamoyronbpHasg cucrema KoopauHaT B mpocTpaHcTBe. Koopaumnatsl BekTopa. Ilpocteiimue
3a7a4yd B KOOpAMHATax. Yroa Mexay BekTopamu. CKalspHOE NPOU3BEICHUE BEKTOPOB.
Bbeluncnenue yrioB Mexay NpsAMbBIMA M IUIOCKOCTSMH. KOOpJIMHAaTHO-BEKTOPHBIA METOJA MpH
pEIIEHNU T€OMETPUYECKUX 3a/1ay.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOTI'O KYPCA
JIMHHOCTHBIE PE3YJIBTATbHI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTHKa»
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3MIMH OOydYarolerocs KaKk aKTHBHOTO |
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIEeCTBa, MPEACTABICHUEM O MAaTEMAaTHYECKHUX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (PYHKIIUSAMH U Ha3HAYCHHEM.

IIaTpuoTHYecKkoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUIICKOM TPa’kIaHCKOW MASHTHYHOCTH, YBAXKEHUS K MPOLLIOMY
nu HaCTOﬂHICMy pOCCPIfICKOfI MaT€MaTuKH, ILOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHHUAM
POCCHUICKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ITUX
JTOCTIIKEHUH B IPYTMX HAayKaX, TEXHOJIOTHSX, CPepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUMEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona; CcHOpPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JIESITENIBHOCTHIO YYEHOTO; OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOHYHBOTO OYyYILIErO.

cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIIOUYasg JCTETHUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyXIeHUW; BOCIPUUMYUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM Pa3IudyHbIX BUJOB UCKYCCTBA.

dusznveckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI M OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JI€SATEIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOTIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccHoHaTBbHON NIeITeTbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
KU3HCHHBIC TUIaHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKU3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
peHIeHI/II/I HpaKTquCKHX 3a1a4 MaTeMaTPI‘IeCKOfI HaHpaBHeHHOCTI/I.

IKo0J0rHYecKoe BOCIUTAHUE:

C(l)OpMHpOBaHHOCTI)IO 3K0.]'I01"H‘—ICCKOI71 Ky.]'II)TypI)I, IIOHUMAHHUECM BIIMAHHUA COIIUAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
M00aTbHOTO — XapakTepa DJKOJOTHYECKHWX  MpoOJieM; OpHEHTAlel Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN IS peleHHsl 3a7ad B O0JIaCTH OKPYXKAIOIeH Cpelbl, MIIaHHPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCJIEACTBUM JJISI OKPYKAIOIIEN CPEIBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YEJIOBEYECKOM JEATENbHOCTH, 3TAOB €€ pa3BUTHUSl U 3HAYMMOCTH JJIsI Pa3BUTHUS LIMBUJIM3AINY;
OBJIAACHUECM A3BIKOM MAaTCEMAaTUKU U MaTeMaTquCKOﬁ KYHLTypOﬁ KakK CpeILCTBOM IIO3HAHUA



MHpa; TOTOBHOCTBIO OCYHICCTBIATH MPOCKTHYHO MW HCCICHOBATCIIBCKYIO OCATCIBHOCTDH
HHIUBHUIYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANILHLIMU ~ KOMMYHUKAMMUBHBIMU — OCliCMBUAMU, — YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMuU.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YUaowuxcs (0ceoeHue mMemooos NO3HAHUSA OKPYHCAIoWe20 Mupa,
npUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble joruyeckue AeicTBuUs:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATUAMU; (OPMYJIUPOBATH OMPEICIICHUS TOHSATHI;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHAIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHbBIE H
OTpUIaTeNIbHbIE, eANHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE;

® BBIABIIATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IPEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e J[eNaTh BHIBOJIBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKTFOYCHUN, YMO3aKITFOUSHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTH Croco0 pemnieHuss y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSAIUNA ¢ YIETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPUEB).

ba3zoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE II0
YCTAaHOBJIEHHIO OCOOEHHOCTEHl MaTeMaThyeckoro oOBeKTa, SBJIEHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CaMOCTOATENHbHO (OpMyTUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
MPOBEIEHHOTO HAOIOACHMS, UCCIIEAOBAHUS, OICHUBATh JJOCTOBEPHOCTH MOJNYUECHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 0000IIECHUII;

® [POTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTAThH TIPEITOJIOKCHHUS
0 €ro Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

® BBIIBIATH JCPUIUTHI MHGOPMAIINHU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOIMPOC H
JUTSL pEeIlIeHUs 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB PA3HYHBIX THIIOB, aHAJM3HPOBATh,
CUCTEeMATU3UPOBATh U HUHTEPIPETUPOBATH WH(POPMAIUIO PA3TUYHBIX BUAOB U (POpM
MPEJICTaBICHHUS,



2)

CTPYKTypUpOBaTh HMH(OpMALMIO, TPEACTaBIATh €€ B pasIU4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CAMOCTOSTEIBHO CHOPMYITHMPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvuvie kommynukamuegnwle oeticmeus, odecneyusarom c@opmuposanHocms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OoOLIeHMs; SICHO, TOYHO, I'PaMOTHO BbIpakaTh CBOIO TOYKY 3pPEHMSI B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTarT;

B X0/ 00CYXKJIEHHs 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOM T€MBI, IPOOJIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALEJICHHBIE HAa IIOMCK PEILICHUs;
COMOCTABJISITh CBOU CYKJEHHUSI C CYXKACHHUAMHU JPYIMX YYaCTHHUKOB JHAaJIOra,
0oOHapyKUBaTh Pa3IMuue U CXOJCTBO MO3UIMIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIISITh PE3YJIbTAThl PEIICHU 3a/lauk, SKCIIEPUMEHTA, UCCIEN0BAaHUsA, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAUN U
0COOEHHOCTEN ayAUTOPHH.

Corpyannuecrso:

[NOHMMATh U MCIOJb30BaTh INPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYAJIbHOM pabOThHI
OpU pelieHuH Y4YeOHbIX 3aj]ay; MPUHUMATh LE€lb COBMECTHOW JESTEIbHOCTH,
IUIAHUPOBaTh OPraHMU3ALMI0 COBMECTHOM pabOThl, pacmnpeneisTb BHUIbl PadoT,
JIOTOBapUBaThCs, OOCYXJaTh IMpolecc U pe3ynbTar padoThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIIOCH;

y4acTBOBAaTh B IPYNIOBBIX hopmax paboTsl (00CykaeHHUs,, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBl» W MHBIE); BBINOJHATH CBOIO YacTb pabOThl U KOOPAUHHPOBATH CBOMU
JENCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOET0O BKJIaJa B 001U
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMobiCilo8blx
YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusanus:

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pereHus ¢ yuéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOM HH(pOpPMAIIHIH.

CaMOKOHTpPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM pedIeKCUM KaKk OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLECCOB, WX pe3ylbTaToB; BiIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yiabTaTa PEUICHUS MaTeMaTHYeCKON
3a]a4u;

MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 33]1a4l, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMIEHHBIX
OomMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa IeMd W YCIOBHUSAM, OOBICHITh MPUUHHBI
JTOCTHIKEHUSI WM HEIOCTIDKEHUS Pe3yNbTaTOB JAEATeIbHOCTH, HAXOIUTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh MOHATUSIMH: TOYKA, MPSMasi, TNIOCKOCTb.

[IpyMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX MPU PEIICHUN F€OMETPHUUECKUX
3a/1au.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh H  NEPICHIUKYISIPHOCTh TMPSMBIX U
MIJIOCKOCTEH.

KnaccudunupoBaTs B3aUMHOE PaCIOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh NOHATHUAMHU: JIBYTPAaHHBIA Yroj, TpaHU [ABYIPaHHOTO Yyria, pedpo
JIBYTPAHHOTO yTJia; JWHEHHBINA yroJl ABYTPAHHOTO YIIIa; TpaaycHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOIPAaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIHLHBIA MHOTOTPAHHHK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MMHUpaMHAa; MPU3MA, MPSIMOYTOIbHBIN
napajuiejenumnes, Kyo).

KnaccuduiupoBaT MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA s KiacCU(UKALUU
(BBITTYKJIBIE W HEBBIMYKIBIC MHOTOTPAHHWKH; TPABUIBHBIC MHOTOTPAHHUKH, WPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeeIUIe/Ibl).

OnepupoBaTh MOHATHUSAMH: CEKYIas TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NMPUHIIUITBI TOCTPOSHUS CEUCHUH, UCTIONb3YS METO/I CIIEIOB.

Ctpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJNHSATH (BBIHOCHBIC) TUIOCKHC
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HAXOXKICHHE TCOMETPHYSCKHUX BEIUYMH TI0 O00pa3laM WiIH
aNropuT™MaM, MPUMEHSS HU3BECTHHIE AHATUTHUYECKHE METOJbl TMPHU PEUICHHH CTaHIapTHBIX
MaTEeMATHYECKUX 3a7a4 Ha BBIUMCICHHE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOYKH JIO
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TPSIMBIMH.

Pemare 3amaun Ha HaxXOXKICHHE TEOMETPUYCCKUX BEIMYMH [0 00pasmaM WIn
aNropuT™MaM, MPUMEHSSE HU3BECTHBIE AHATUTHUYECKUE METOJbl TMPHU PEUIeHHH CTaHIapTHBIX
MaTEeMAaTHYECKHUX 3a/71ad Ha BBIYHUCICHHE YTJIOB MEXITY CKPEIIUBAIOIIUMHUCS TPSIMBIMH, MEXKITY
IPSIMOY U TIIOCKOCTHIO, MEXAY TUIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Boeraucnsate 00BEMBI U TUIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, THpaMua) ¢
npuMeHeHneM (GOpMyI; BBIUKCISATH COOTHOIIEGHUS MEXIy IUIOHIAASMH TOBEPXHOCTEH,
00BEMamMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHITUSAMU: CHMMETPUS B MPOCTPAHCTBE; IEHTP, OCh U IUIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPBI.

W3Bnekatp, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIIMIO O TMPOCTPAHCTBEHHBIX
TeOMETPHUSCKHUX (UTYpPAX, MPEJCTABIICHHYIO Ha YepTekaxX U PUCYHKaX.

[IpumensTb reomerpuueckue (aKThl AN pPEIICHUS CTePEeOMETPUYECKUX  3ajad,
MIPEJIITOJIATAFOIINX HECKOJBKO IIIarOB PENICHUS, €CITM YCIIOBUS NMPUMEHEHHUS 3aJlaHbl B SBHOH
dopme.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHBIC CPEJICTBA M JJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBOIUTE, TIPUMEpPH MaTEMATHYCCKHX 3aKOHOMEPHOCTEH B TIPUPOJE U IKH3HH,
pacro3HaBaTh MPOSIBIICHNUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHTh TIOJydeHHBbIC 3HAHUS Ha MPAKTHUKE: aHAJIM3HPOBATh PEAbHBIC CHTYAIlUH U
NPUMEHSTh M3YyYEHHBIE TIOHATHUS B  TMPOLECCE TMOWCKAa PEIIeHUs  MaTeMaTHYeCKU
c(hOopMyIMPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh pEabHbIE CUTYallud Ha S3bIKE T'€OMETPUH,
HCCJICIOBATh TMOCTPOSHHBIC MOJETU C UCIOJIB30BAHHEM T'€OMETPUUYECKUX TOHATUNH U TEOpeEM,
anmnapara ajireOpsbl; penaTtb NpakTUYecKue 3aa4u, CBsI3aHHbIE C HAXO0XKJACHUEM [€OMETPUUECKUX
BEJIMYKH.
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11 KUIIACC

OnepupoBaTh MOHATUSIMH: UUJIMHApUYECKas MIOBEPXHOCTb, oOpa3ymoiue
WIMHAPUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yroIne KOHNIECKOH
MOBEPXHOCTHU, KOHYC; chepuuecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTyYSHHS TEJI BPALICHHUS.

KnaccuduimpoBaTs B3auMHOE paciooKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
1IapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAN TTOBEPXHOCTEH TENl BpAIlCHUs, TEOMETPUUYECKUX TET C
npUMeHEeHHEM (HOpMYIL.

OnepupoBaTh MOHIATUSMHU: MHOTOTPAaHHHK, BIUCAHHBIA B c(epy M OMHCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIlICHUS.

BbauciaTe COOTHOMICHHST MEXKIY IUIOIAASIMHU TOBEPXHOCTEH M 00BEMaMU MOZOOHBIX
TeI.

N300paxarh u3yyaemble (UIYpbl OT PYKM U C IPUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbIMonHATE (BBIHOCHBIC) IIIOCKUE YEPTEKHU U3 PHCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI T€J BPAICHHUS.

W3Bnekatb, UHTEPIPETUPOBATh U MPeoOpa30BbIBATh UHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpecTaBlIeHHYIO Ha YepTexaxX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONMHATE NEHCTBUS CIIOKEHHSI BEKTOPOB, BBIUNTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YKCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMM OHH 00JIaJatoT.

[TpuMeHATH paBUIIO NapajlIeeuIea.

OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJd MEXKIY BEKTOpPaMH, CKaJspHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEJEHUE BEKTOPA HAa YKMCIIO, YTOJ MEKIY BEKTOPAaMU,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAIbIBATh BEKTOP IO IBYM HEKOJJIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.

[TpumensTb reoMmerpuueckue (akTbl [ PELIEHUS CTEPEeOMETPUYECKHMX — 3ajad,
IIPEIIOJIAratoIIuX HECKOJIBKO IIarOB PELIEHMs, €CIIU YCIOBUS NPUMEHEHHUS 3aJaHbl B SIBHON
dbopwme.

Pemats npocreiinye reoMeTpuuecKre 3aa4n Ha NIPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO
METO/IA.

Pemarte 3amaun Ha [0Ka3aTeNbCTBO MAaTEMAaTHYECKMX OTHOLIEHMH W HaxOXKICHHE
F€OMETPUUYECKUX BEJIMYMH MO 00pa3liamM WM aJIropuTMam, IPUMEHSsST U3BECTHbIE METOJbI MpHU
pELIEHNN CTaHIaPTHBIX MaTEMaTHUECKHX 3aad.

[IpuMeHsTh TpoCTeilline MpPOorpaMMHBIE CPEICTBa U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoauTh, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U JKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpuMeHsTh TONMyYyeHHbIE 3HAHUS Ha MPAKTUKE: aHAJM3UpPOBATh PEaJbHbIE CUTYallMd U
IPUMEHATh  M3YyYEHHBIE TIOHATHA B  IIpOLIECCE IOMCKAa  PEIIEHHS  MaTeMaTU4eCKU
chopMyIHpOBaHHON MPOOJIEMbl, MOAEIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE TE€OMETpHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAHMEM TI'€OMETPUYECKUX IOHATHU U TEOpEM,
anmnapara anreOphbl; peniaTh NpakTUYecKue 3a1a4uu, CBI3aHHbIE C HAXOXKJEHUEM IeOMETPHUUECKIX
BEJIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM Kourpoab- IIpakru- (uudposbie)
n/n nmporpaMmmbl Bcero HBIE yecKHue 06pa303aTe.m>
padoThI padoThI HbI€ pecypchbl
https://resh.edu.
1 BBenenue B ctepeoMeTpuio 10 ru/subject/17/
2 Ep(?(ﬁH:HIZEiOCéZCZJI;IJI];ILHOCTL 12 1 nttps://resh.edu.
pocip - apay ru/subject/17/
NPSIMBIX M IDIOCKOCTEH
[TeprieHAUKYIAPHOCTD MPSIMBIX U https://resh.edu.
3 . 12 .
IUIOCKOCTEH ru/subject/17/
VYTiIb1 MEXIY TPAMBIME U https://resh.edu.
4 10 1 .
IUIOCKOCTSAMU ru/subject/17/
https://resh.edu.
3) MHoOrorpaHHuku 11 1 ru/subject/17/
) https://resh.edu.
6 O0BbEMBI MHOTOTPaHHUKOB 9 1 rulsubject/17/
[ToBTOpeHue: ceueHws, https://resh.edu.
7 4 1 ;
PACCTOSIHUS M YTJIbI ru/subject/17/
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOI'PAMME
11 KUIACC
KoaunyecrBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jie/ioB u Konrpoab- IIpakru- (uudposbie)
n/n TeM MPOrpaMMBbl Bcero HbIe yeckue o0pa3oBaresnb
padoThbI padoTel = HbIE pecypchl
https://resh.edu
. Tena spameriz 12 ru/subject/17/
, https://resh.edu
2 ObnEmb Ten S 1 .ru/subject/17/
BekTopsl 1 KOOpIMHATHI B https://resh.edu
3 10 1 .
MPOCTPaHCTBE .ru/subject/17/
[ToBTOpenue, 06001IeHNE, https://resh.edu
4 9 7 1 )
CHCTEMaTH3aIHs 3HAHUI .ru/subject/17/
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOI'PAMME




