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HOACHUTEJIBbHAA 3AIIUCKA

Pabouast mporpamma yue6HOro Kypca «I'eomeTrpus» 06a30BOro ypoBHs IJsi 00y4aOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe PeepalbHOTO TOCYIapCTBEHHOTO 00Pa30BaATEIHEHOTO
CTaHJapTa CpelHero ooumero odpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHMH,
MPEeIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, U TPAIULUN POCCUICKOT0 0Opa30BaHMUS.
Peanu3zauuss  mporpamMMbel  0OecHeuMBaeT — OBJIAJCHHE  KIIOYEBBIMH  KOMIIETEHIHSIMH,
COCTABISIFOIIMMH OCHOBY JUISi CAMOpa3BUTUS M HENPEPHIBHOIO OOpa30BaHUs, IENOCTHOCTD
OOIIEKYJIBTYPHOT'O, THYHOCTHOTO U TIO3HABATENILHOTO Pa3BUTHS JTMYHOCTH 00YYaIOLTHXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4yeOHOro Kypca TI'e€OMETPUH Ha YpPOBHE CpEIHEro o0Iero ooOpa3oBaHUs
00yCJIOBJI€HAa NPAKTUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX M IPEIMETHBIX pe3yIbTaTOB
00y4eHHs TEOMETPUH B HANpaBJICHUHU JIMYHOCTHOTO PAa3BUTHS OOyJaromuxcs, GOpMHUPOBAHUS
(yYHKIMOHAJIBHOM MaTeMaTHYECKOW I'pPaMOTHOCTH, W3YYEHHs IPYTUX Y4eOHBIX JUCLMILIMH.
PazButne y oOydarommxcsi MpaBHIBHBIX TPEACTABICHUH O CYIIHOCTH U MPOUCXOKICHHU
reOMEeTPUYECKUX a0CTpaKLUii, COOTHOLIEHUN PEATBbHOIO U UIEATBHOI0, XapaKTepe OTPaKCHHs
MaTE€MaTHYECKOW HAayKOM SIBJICHUHU U MPOLIECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJM MaTeMaTHYeCKOr0 MOJEIMpPOBaHMs B HAyYHOM I[IO3HAHMM U B IPaKTHKE
CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOT'O MHPOBO33PECHUS Yy4aIUXCA, a TaKXkKe KadecTB
MBIIIICHHSI, HEOOXOAUMBIX JUI QaNTallid B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBsieTcss OOHUM U3 0a30BBIX MPEJAMETOB HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, TaK Kak OOecleYrBaeT BO3MOYKHOCTh M3YUEHHUs KaK JUCLUIUIUH €CTECTBEHHO-
Hay4HOU HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllIIeHHE, (HOpMUPYEMOe MpPU HM3YyYEHUH OOYYalOUMMMCA MOHATHHHBIX
OCHOB TEOMETPUM M TIOCTPOCHUHM IEMOYKM JIOTUYECKHX YTBEPXKICHUH B XOJ€ pEHICHUS
reOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTATh U OINPOBEpPraTb TUIOTE3bl HENOCPEACTBEHHO
UCIIOJIb3YIOTCS MPU PEUIeHUM 3a7jad €CTECTBEHHO-Hay4YHOIO ILMKJIA, B YaCTHOCTH U3 Kypca
busuKy.

YMeHue OpHUEeHTHUPOBATHCS B NPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTax JesTeabHOCTH dYenoBeka. OpueHTalusi 4YeloBeKa BO BPEMEHU M IMPOCTPAHCTBE —
HEOOXOUMOE YCIIOBHE €r0 COLMAJIBHOTO OBITHSA, (OopMa OTpaKEHUS OKPYKAIOIIETO MHPA,
YCIOBHE  YCHEIIHOI'O TIO3HAHUS M aKTHUBHOTO IpeoOpa3oBaHMsA  JAEUCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3zaMu 00BEAMHSET pa3Hble BUJIbI Y4€OHOM U TPYIOBOM
NEeSITeTbHOCTH, SABJSETCS OJHUM M3 NMPO(EeCCHOHANBHO BAXKHBIX KAauecCTB, MOITOMY aKTyajbHa
3a7a4a GOpMUPOBaHUS y OOYYAIOIIMUXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS! KaK Pa3HOBUIHOCTU
00pa3HOro MBIIUICHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B TOATOTOBKE K MPAKTUYECKOH
JEeSTEIbHOCTH 110 MHOTUM HaIIPaBICHUSAM.

Lens ocBoeHMs mporpaMMsbl yueOHOTo Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE 00y4eHUS
— 001meo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE pPa3BUTHE OOYYAIOIIUXCSA Yepe3 00ecCedeHHE
BO3MOKHOCTH MPUOOPETEHUSI U UCIIOJIIb30BAHUS CUCTEMATUYECKUX I€OMETPUYECKUX 3HAHUHM U
NecTBUH, crieu(UUHBIX T€OMETPUH, BO3SMOXKHOCTH YCIIEHIIHOTO IIPOJI0JIKEHUsT 00pa30BaHus 110
CHELHATBHOCTSAM, HE CBA3aHHBIM C MPHUKIAIHBIM HCIIOIB30BAaHUEM T€OMETPHH.

[Iporpamma 1o reomeTpuM Ha 0a30BOM YPOBHE IpeAHAa3HAYCHA Ul OOYYaOLIMXCS
CpeIHel IIKOJbl, HE WCHBITHIBABIIMX 3HAYMUTENIBHBIX 3aTPyJHEHHH Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypPOBHE JOJKHBI OCBOUTH
o0Iye MaTeMaTHYeCKUe YMEHHS, CBA3aHHBIE CO CIEIU(PHUKON T€OMETPHH U HEOOXOIUMBIE IS
AKHU3HU B COBpeMEHHOM ob1ecTBe. Kpome 3T0ro, OHM MIMEIOT BO3MOKHOCTh U3yUUTh F€OMETPHUIO
Oosee riIy00KO, €Clii B JaJIbHEHIIEM BOZHUKHET HEOOXOJMMOCTh B T€OMETPUUYECKUX 3HAHUSAX B
npoQecCUOHATLHOMN 1A TEIEHOCTH.



JIOCTIKEHHE 1IeTd OCBOEHUS ITPOrpaMMbl 00€CIIeUnBACTCS PEILICHUEM COOTBETCTBYIOIIMX
3aaa4. [IpuopureTHbIMU 3a1a9amMu ocBoeHUs Kypcea «I'eomeTpun» Ha 6a3oBoM ypoBHEe B 10—11
KJIaccax sIBJISIOTCSA:

e (QopmupoBaHUE TNPEACTABICHHUS O TEOMETPUM KaK 4YacTU MHUPOBOH KyIbTypbl H

OCO3HAHME €€ B3aUMOCBS3H C OKPY>KAIOILUM MUPOM;

e (QopmupoBaHUE TPEICTABICHUS O MHOTOTPAaHHMKaX UM TelaxX BpallleHUs Kak o
BaXHEHMIINX MaTeMaTHUYECKUX MOJENSIX, MO3BOJISIOUIMX ONMUCHIBaTh U U3ydaTh pa3Hble
ABJICHUSI OKPY’KAIOIIIETO MUPA;

e (QopmupoBaHHE YMEHHS DPACIIO3HABATh HAa UYEPTEKaX, MOJEIAX U B PEallbHOM MHUpE
MHOTOTPaHHUKU U TeJa BPALLEHUS;

e OBJIAJCHME METOAAMM pEIICHHs 3aJad Ha I[OCTPOCHHS Ha H300pakeHHSIX
MPOCTPAHCTBEHHBIX QUTYP;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU NOHATHUSAMHU O MHOTOTPAHHUKAX M
TeJax BPAIlEeHHUs] U UX OCHOBHBIMHU CBOMCTBaMU;

® OBJAJICHHE AITOPUTMAMHU PEIICHHS OCHOBHBIX THUIIOB 3a7a4; (OPMHUPOBAHHE YMEHHUS
IIPOBOJIUTH ~ HECJIOXKHBIE  JIOKAa3aTeNIbHbIE  PAacCyXJAE€HHS B  XOJ€  pEeLIeHHs
CTEPEOMETPUUYECKHUX 3a/1a4 U 3a]1a4 C IPAKTHUYECKUM COAECPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEHl  oOydaromuxcs,
[I03HABATEJILHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUM, KDUTUYHOCTH MBIIIJIEHUS;

e (QopmupoBanue (GYHKIMOHATBEHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU: YMEHHE
pacrno3HaBaTh NPOSIBICHUS F€OMETPUUECKUX MOHATUI, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEaNbHBIX JKU3HEHHBIX CUTYyallUsX U TPH H3YYEHUH APYTUX Y4EOHBIX MPEAMETOB,
MIPOSIBJICHUS] 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (QopMynupoBaTh HX Ha SI3bIKE
F€OMETPUM W  CO3[aBaTb TIE€OMETPUYECKHE MOJEIH, NPHUMEHATh OCBOCHHBIN
FeOMETPUYECKHI ammapar [Uisi pelleHus M[paKTUKO-OPHUEHTHPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH [TOJIYYEHHBIE PE3YJIbTATHI.

OTnnunTeNnbHOM 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKJIIOUEHHE B KYpC CTEPEOMETPUU
B HayaJlle €ro u3ydeHus 3a]ay, pEIIaeMbIX HAa YPOBHE HHTYUTHUBHOIO TIO3HAHMA, U
onpeAenéHHbIM 00pa3oM OpraHu30BaHHas padoTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W MPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJIUPYET NPOTEKaHWE HWHTYUTHUBHBIX
MIPOLIECCOB, MOTUBHUPYET K AAIBHENIIEMY N3yYEHUIO MTPEAMETA.

[Ipennourenue oOTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METOAY OOyuYeHHs, TO €ecTb
TEOPETHYECKUE 3HAHUS HMMEIOT B CBOEM OCHOBE UYYBCTBEHHOCTh IPEIMETHO-TIPAKTHYECKOM
NEeATENbHOCTH. Pa3BUTHE IPOCTPaHCTBEHHBIX IIPEACTABICHUM y ydamuxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET pEIIeHUs 33/a4 Ha CO3[JaHUE MPOCTPAHCTBEHHBIX 00pa3oB U
3aja4 Ha OINEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. Co3maHue obOpa3a MPOBOIUTCS C
OMOPOM Ha HATJSAHOCTh, @ ONIEPUPOBAHUE 00PA30M — B YCJIOBUSAX OTBJICUEHUS OT HAIJIATHOCTH,
MBICJIEHHOTO U3MEHEHMSI €70 UCXOJHOTO COIEPIKAHMUS.

OcHOBHBIE coaepxkaTeiabHble JuHMM Kypca «l'eomerpum» B 10-11 Kimaccax:
«MHororpanHukn», «lIpsmble U IUIOCKOCTH B NPOCTpaHCTBE», «Tena BpameHus», «Bekropsl u
KOOPJAMHATHI B POCTPAHCTBEY. POPMHUPOBAHHE JIOTUUECKUX YMEHUN PACIIPEAEIIAETCS HE TOJIBKO
M0 COAEpKATeNbHBIM JIMHUSIM, HO W IO TOJaM OOydYeHHs Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHusl.

Copepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IIPEIMETHBIM pEe3YyJlbTaTaM OCBOEHUS
paboueil mporpaMMebl, pacpeeIEHHBIM 110 T01aM 00Y4eHHUs, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
9TOOBl  OBJAJEHHE T'EOMETPUYECKHMMH TOHSATHSMH W HaBBIKAMH  OCYIIECTBIILIIOCH
MOCIIEIOBATENIbHO U TOCTYIMATENbHO, C COOJIIOJIEHHEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIE 3HAHMS BKJIIOYAJIUCH B OOIIYI0 CUCTEMY '€OMETPUUYECKUX MPEACTABICHUIN 00yJarommxcs,
paciupsis U yrayossis e€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3U.

BocnurarensHblil noteHnuan yaueOHoro npeamera «I'eomeTpusy peanu3yercs yepes:



® VYCTAaHOBJCHHME [OBEPHUTEIbHBIX OTHOIICHUH MEXIy VYUUTEIeM U  yYCHHKaMH,
CHOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPHATHIO YYallUMHCS TpPEOOBaHWA UM MPOCHO
yYUTeNs, NPUBJICUCHUIO WX BHUMaHUS K OOCYXJaeMoil Ha ypoke HHGOpMaIHH,
AKTHUBH3AIMH WX TTO3HABATEIIBHOM JICSITEITbHOCTH;

® TOOYX/ICHHE IIKOJFHUKOB COOJIOAATh HAa YPOKE OOIIENpPUHSTHIE HOPMBI ITOBEICHUS,
npaBuja OOIIEHUS €O CTAapIIUMH (YYUTENSIMH) U CBEPCTHUKAMH (IIKOJIbHHUKAMU),
MPUHITUIBI Y9eOHOU JUCITUTUIMHBI M CaMOOPTaHU3aIHH;

® [pUBJCUYCHHEC BHUMAHUS IIKOJHFHHKOB K IICHHOCTHOMY aCIEKTY M3Y4YaeMbIX Ha ypOKax
SBJICHUM, OpraHu3anus UX paboThl C MOJIYy4aeMOW Ha YpPOKE COLMAIBbHO 3HAYMMOI
nHpoOpManMell — WHUIMUPOBAHUE €€ OOCYKIICHUs, BBHICKA3bIBAHUS YJAIIUMHCS CBOETO
MHEHHS 0 €€ MOBOY, BHIPAOOTKH CBOETO K HE OTHOILICHMS,

® UCIOJB30BaHUE BOCIUTATEIBHBIX BO3MOXXHOCTEH CONEp)KaHHsS Y4eOHOro TIpenMeTa
Yyepe3 JEMOHCTPAIMIO AETSM IMPHUMEPOB OTBETCTBEHHOI'O, I'PAXXKJAHCKOTO ITOBEICHUS,
MIPOSIBJIICHUST YEJIOBEKOIIOOUST M JO0OPOCEpIACYHOCTH, Yepe3 MoaA00p COOTBETCTBYIOIIMX
TEKCTOB JJIsl YT€HUs, TPOOJIEMHBIX CUTYallui 17151 0OCYKICHHUS B KJacce;

® [IPUMEHEHHME Ha YPOKE MHTEPAKTHUBHBIX (POPM pabOThl y4alIUXCSA: MHTEIEKTYalbHbBIX
UI'p, CTUMYJIMPYIOIIUX ITO3HABATEIIbHYI0 MOTUBALUIO IIKOJIBHUKOB; TUCKYCCUH, KOTOPBIE
JAI0T y4alluMCcs BO3MOKHOCTh IPUOOPECTH OIBIT BEJCHHUS KOHCTPYKTUBHOTO JHAJIOra;
rpynmoBoil paboTel WM pabOThl B Mapax, KOTOPbIE y4aT MIKOJIBHUKOB KOMaHIHOM
paboTe 1 B3aUMOAEHCTBUIO C IPYTUMH JETbMU;

e VHUIMUPOBAHME M MOJAEPKKA MCCIEI0BATEIbCKON JEATEIbHOCTH IIKOJBbHUKOB B
paMKax peaau3aluyi UMY UHIAUBUAYAIbHBIX U IPYIIIOBBIX HCCIEI0BATEIbCKUX IIPOECKTOB,
YTO JacT IIKOJbHUKAM BO3MOXKHOCTb IPHUOOPECTU HABBIK CaMOCTOSITEIBHOIO PEIICHHS
TEOPETUYECKON MPOOJIEMBbI, HABBIK TEHEPUPOBAHHUS U OQOPMIICHHS COOCTBEHHBIX HJIEH,
HaBBIK YBa)KUTEJILHOIO OTHOLICHMS K UY>KUM HJesM, 0OPMIIEHHBIM B paboTax APYyrux
ucclieioBaTeNeil,  HaBBIK  MYOJMYHOTO  BBICTYIUIGHHS — Tepe]  ayJuTOpHEH,
apryMEHTUPOBAHMS U OTCTANBAHUS CBOEH TOUKH 3PCHHUS.

MECTO YYEBHOT O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenne reomerpun otBoaAuTCS 2 yaca B HeAemo B 10 kitacce u 1 yac B Henento B 11
KJlacce, BCero 3a aBa roja ooydenus - 101 yueOHBbIi yac.



COJEPKAHUE YYEBHOT' O KYPCA
10 KJIACC

IIpsiMbIe ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, npsiMasi, INIOCKOCTb, TpocTpaHCTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHHU U CIESACTBHS U3 HUX.

B3aumHOe pacnosnoskeHue npsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, MapaJlIeIbHbIE U
cKpelmuBampomuecss npsamsle. llapamnenbHOCTs HPSMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
MapaJIJIeNIbHBIE NPSMBIE B IPOCTPAHCTBE; IMApPAJUIENBHOCTh TPEX TNPAMBIX; IMAPaJLIEIbHOCTD
NpsIMOW M MJIOCKOCTH. YTJIBI C COHAIIPABICHHBIMM CTOPOHAMH; Yrojl MEXAYy HNpsMbBIMH B
npoctpaHcTtBe.  [lapanmnenbHOCTh  TUIOCKOCTEW:  TapajuleibHble  IUIOCKOCTH;  CBOMCTBA
napajuiebHbIX ockocTeil. [Ipocreiimume npocTpancTBeHHBIE (GUTYPHI Ha MIIOCKOCTH: TETPAdIp,
KyO, mapaJenenurnei; IOCTPOCHNE CEYSHUH.

[lepnieHaAUKYNISIpHOCTh TPSAMOM U IUIOCKOCTHU: TNEPIEHIUKYJISpPHBIE TIpSAMbBIE B
IIPOCTPAHCTBE, TPAMBIE MapajUIe]bHbIE W IEPHNEHAMKYISIPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHIUKYISIPHOCTH TPSIMOM M IJIOCKOCTH, TeopemMa O NPsAMOM IEepHEHIUKYISIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJI MEXKAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBINA YIoOll,
JIMHEHHBIM yrojl JBYI'PaHHOro yria. llepneHaukyisp M HaKJIOHHBIE: pacCTOSHUE OT TOYKHU 10
IUIOCKOCTH, PACCTOSIHMUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIJIOCKOCTb.
[lepneHquKyIsApHOCTH TUIOCKOCTEN: IPU3HAK MEPIEHAUKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema
0 TPEX NEPIECHIUKYIIApax.

MHoOrorpaHHUKH

[lonATHE MHOrOrpaHHMKAa, OCHOBHBIE OJJIEMEHTBl MHOTIOIDAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. llpusma: N-yronapHas npusma; rpaHu
1 OCHOBAaHMS NMPHU3MBI; MIPsIMast U HAKJIOHHAs IPU3MBbI; OOKOBas U MOJIHAs TOBEPXHOCTD MPU3MBI.
[Tapamenenunen, NpsMOYTOJIbHBIN MapajulesIeNUIes U ero cBoucrTea. Ilupamuaa: n-yromapHas
NUpaMy/a, TpPaHU U OCHOBaHHME MUPAMHUAbI; OOKOBas M IMOJHAs MOBEPXHOCTh MHUPAMMUIBL;
MpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBusibHbBIE
MHOTOTPAaHHUKHU: MOHATHE NMPABUIBHOIO MHOIOTPAHHMKA; NPAaBWJIbHAS NPU3Ma U IIPABHJIbHAS
NMpaMKia; IpaBUIbHAs TPEYrojbHasl MUpamMuaa U MpaBWIbHBIN TeTpasap; KyO. Ilpencrasnenue
O IMpPaBWIBHBIX MHOIOTPAaHHMKAaX: OKTa’lp, HoJeKadAp M uxocadap. CeueHus NOpU3MbBI U
MUPAMHUJIBI.

CuMMeTpyst B NPOCTPAHCTBE: CUMMETPHsSI OTHOCUTEIBHO TOYKH, NPSAMOM, IIOCKOCTH.
DneMeHTbl CAMMETPUH B TUpaMuiaX, napajieienunenax, paBuiIbHbBIX MHOTOTpaHHUKAX.

Beruncienue 371eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTH W IIOJHOW IIOBEPXHOCTH IMPSMOM IPU3MBI, IUIOIIAJb OCHOBaHUM, TeopeMa O
OOKOBOW TOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOWM MOBEPXHOCTH M IMOBEPXHOCTHU
MPaBUJILHON THPAMHJIBI, T€OpeMa O IuIomaAu yceu€HHOW mupamuabl. [lonstre o0 oObEME.
O0BEM nupamMuIbl, IPU3MBIL.

[TomoGubie Tenma B mpoctpaHcTBe. COOTHONICHHMS] MEXIY IUIOMIAISIMUA TMOBEPXHOCTEH,
00bEMaMU IOAOOHBIX Tell.

11 KUIIACC

Tesa BpaumieHus

Humuaapudeckass TOBEPXHOCTh, OOpa3ymOIIMe MHJIWHIPUYECKON IMOBEPXHOCTH, OCh
MWIAHIPUYECKON moBepXxHOCTH. [{MauHAp: ocCHOBaHMS M OOKOBasi MOBEPXHOCTh, 00Opasyromias u
OCh; TUTONIAb OOKOBOW M TTOJIHON TOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolllie KOHMYECKOM MOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW TMoBepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yroolias M OCh; IUIOMIAIb



OOKOBOW M TOJHOM MOBEPXHOCTH. YCEeu€HHBIN KOHYyC: 00pa3ylollie M BHICOTa; OCHOBAHUS U
OO0KOBast MOBEPXHOCTb.

Cdepa m map: ueHtp, paauyc, IuameTp; IUIOMIAJAb IMOBEPXHOCTH cdepsl. B3ammuoe
pacnofiokeHue cdepbl U III0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe; riouanb chepsl.

N300pakeHue Tes BpallleHUs Ha MIIOCKOCTH. Pa3BEpTka uIMHApa U KOHYyca.

KoMOunamnuu Ten BpalieHuss U MHOTOIpPaHHUKOB. MHOTOTrpaHHHMK, OMMCAaHHBIM OKOJIO
cdepsl; chepa, BOUCAHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHUS.

[Tonsitue 06 o00BEMe. OcHOBHBIE CcBOWCTBAa 00BEMOB Teln. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapaenenunena U cieactsus u3z He€. O0bEM muiauHIpa, KoHyca. O0bEM
miapa ¥ 1iomaab cqepel.

IlonoGuble Tena B mpocTpaHcTBe. COOTHOUICHHS MEXAY IUIOUIAJIIMU TOBEPXHOCTEH,
00BEMaMHU TTOTOOHBIX TE.

Ceuenns nuiuHApa (MapayIelbHO M NEPHEHIUKYISIPHO OCH), CEYEHHS KOHyca
(mapaJuienbHOE OCHOBAHUIO M NIPOXOZASIIEe Yepe3 BEPIINHY), CeUeHHsI 11apa.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTH 1 B ipocTpaHcTBe. ClI0)KEHUE U BEIUNTAHWE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3ioxkeHue BekTopa MO TPEM HEKOMIUIaHApHBIM BekTtopam. IlpaBuio
napasuienenunena. Pemenue 3agad, CBI3aHHBIX C IPUMEHEHHUEM IPaBUII JEHCTBUI C BEKTOPAMHU.
IIpamoyronbHas cucrema KoopauHar B npoctpaHcTBe. Koopaunatel Bektopa. IIpocreimmue
3aJaud B KOOpAMHATaxX. Yroi Mexay Bekropamu. CKajlsgpHOE IpPOU3BEACHUE BEKTOPOB.
Bbruncnenue yrioB Mexay OpsIMBIMU U IJIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ IpHU
pelIeHNH FeOMEeTPUYECKUX 3a/1ay.



INIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHUS INpOrpaMMbl ydeOHOro mpeamera «MaremaTHKa»
XapaKTEePU3YKOTCS

I'paxxnanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM TO3MIMK OOYyYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOro OOIIecTBa, MPEACTABICHHEM O MAaTEeMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBIEHHUH, NpPOIEAYyp Tpa)kIaHCKOro oOIecTBa
(BBIOOpBI, OMpPOCHI M Tp.), YMEHHEM B3aUMOJECHCTBOBATH C COLMAIBHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIHUSIMH U HA3HAYCHHEM.

IIaTproTHYeckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON Tpa’kIaHCKOW UICHTUYHOCTH, YBOXKECHHSI K TIPOLLIOMY
U HaACTOALICMY pOCCHfICKOfI MaT€MaTUKH, LOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHHAM
POCCUHCKMX MAaTEMaTUKOB M POCCHMCKON MaTeMaTHYECKOM IIKOJbI, K HCIOJIb30BAHUIO 3THX
JOCTHKEHUH B APYTrUX HayKaxX, TEXHOJOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHMEM JYXOBHBIX IICHHOCTEH pOCCHHCKOro Hapoaa; c(pOpMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEJICHUSI, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JOCTH)KCHUM HayKU U JEATEIIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIANA B IIOCTPOEHHUE
YCTOHYMBOTO OyIyIIETro.

JcTeTHYecKoe BOCIIUTaHue:

3CTETUYECKUM  OTHOLUEHWEM K  MHUpPY, BKJIIOYasg ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJady, pEIICHUH, pacCyX JAECHHUH; BOCIPUUMYHMBOCTBIO K
MaTEMaTUYECKUM acleKTaM pa3InyHbIX BUIOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HAHUS B HMHTEpecax
3I0pPOBOTO U 0€30mMacHOro 00pa3a KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3J0POBBIO
(3mopoBoe muUTaHHE, COANAHCUPOBAHHBIA PEKUM 3aHATUN M OTABIXA, PEryispHas (usmdeckas
AaKTUBHOCTb); (PU3MUECKOI0 COBEPLICHCTBOBAHMUSA, IPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JEATEIIHOCTBIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM IIEHHOCTU TPYIOJIIOOUS; MHTEPECOM K Pa3IMYHBIM
cepam mpodeccrnoHaNIbHON AESITENbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U €€ MpUIIOKEHUSIMU,
YMEHHUEM COBEpILATh OCO3HAHHBIM BBIOOp OyayIiel npoheccuu 1 peaan30BbIBaTh COOCTBEHHBIE
JKU3HEHHbIEC IIJIaHbl; FOTOBHOCTBHIO M CIOCOOHOCTBIO K MaTeMaTHYecKOMY OOpa3OBaHUIO U
caMo00pa30BaHUI0 Ha TMPOTSHKEHUU BCEH JKW3HU; TOTOBHOCTBIO K AaKTHBHOMY YYacTHIO B
pELIEHNHN NIPAKTUYECKHX 33/1a4 MaTEMAaTUYECKON HAIIPaBIE€HHOCTH.

JIKOJOTrHYeCKOe BOCIIUTAaHue:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYJNbTYpPbl, IMOHUMAaHUEM BIMSHUSA COLMAJIbHO-
SKOHOMUYECKHMX IIPOLIECCOB HA COCTOSIHUE IMPUPOJHONW U COLMAJIBHOU CpeAbl, OCO3HAHUEM
rI100aIbHOTO ~ XapakTepa  HOKOJIOIMYECKHMX  IpobiieM; OpUEeHTaluued Ha  [pUMEHEHHe
MaTeMaTU4YEeCKUX 3HAHWN Ul peIleHUs 3a/1a4 B 00JIaCTH OKPYXAroIeH cpeibl, MIIaHUPOBAHUS
IIOCTYIIKOB M OLICHKU UX BO3MOKHBIX MOCIEACTBUAN JUIsl OKPYKAKOLIEN CPEJIbI.

IleHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OpPMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HAyKU M OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHUEM MaTeMaTHYeCKON HayKH Kak Cepsl
YEJI0BEYECKOU JIeATEeIbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS LMBWIN3ALUU;
OBJIQJICHUEM SI3BIKOM MAaTEMATHKH M MATEMAaTUYECKOM KyJIbTYpOH KaK CPEACTBOM IO3HAHUS



MHpa, TOTOBHOCTBIO OCYHICCTBJIATH IMPOCKTHYHO W HCCICAOBATCIBCKYIO JCATCIBHOCTDH
WHIAWBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHbIe pe3yiabTaThl OCBOSHHUS MPOTPaMMbl yaeOHOTO npeameTa «MaTteMaThka
XapaKTepU3YIOTCS  OBJAJICHUEM  YHUBEPCAIBHBIMH  HO3HABAMENbHbLIMU  OeliCEUsIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATIbHbIMU — Pe2yIAmUeHbIMU
OelcmeusmMu.

1) Vnusepcanvhvle noznasamensusle oeticmsus, obecneuusaom Gopmuposarue 6a306vix
KOCHUMUBHBIX NPOYECCo8 00yUarowWuxcsa (0coeHue Memooo8 NO3HAHUS OKPYHCAIoWe20 MUupa,
npuMeHeHue N102UYeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

basoBblie Jiornyeckue 1efcTBUA:

® BBIBIATH M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKH MATEMaTHUYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIYy TOHATHSIMH, (HOPMYIHPOBATH OMPEICICHUS TMOHSITUML;
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKALMU, OCHOBAHUS IJIsi 0000IIeHUS
Y CpaBHEHUS, KPUTEPUHU TTPOBOUMOTO aHAIHN3A;

® BOCIPHHHMATH, (POPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIBLHBIC H
OTpUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE,

®  BBIABIISATH MATEMATHYSCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOPEYUS B (haKTax,
JMAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSAX; IpeajiaraTb KPUTEPUU JUIS BBISABICHUS
3aKOHOMEPHOCTEHN U IPOTUBOPEUHI;

e JIeJaTh BBIBOJBI C HCITOJIb30BAHMEM 3aKOHOB JIOTHUKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUYECKUX YTBEPKIACHUH (TIPSMBIE
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, TPUBOAHWTH TMPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBL;

e BbIOMpaTh CcHocoO pemieHHss y4eOHOM 3amauu (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh HauOoee MOAXOISMINN C YIETOM CaMOCTOSITEIbHO BBIIEICHHBIX
KPUTEPHUEB).

basoBbie ucciie1oBaTe/IbCKHMeE 1eHCTBHUA:

® CMOJNB30BaTh  BONPOCHI  KaK  MCCIENIOBAaTENbCKUN  MHCTPYMEHT  MO3HAHMS,
dbopMyIHUpOBaTh BOMPOCH], (PUKCUPYIOIINUE MPOTUBOPEUHE, MPOOJIEeMy, YCTaHABINBATh
HUCKOMO€ U JaHHOe, (OPMHUPOBATH THIIOTE3y, APTyMEHTHUPOBATH CBOK IO3UIIHIO,
MHEHHUE;

® TPOBOJUTH CAMOCTOATENIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIEAOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHMYeCKOro OObeKTa, SBIEHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]Ty 00BEKTaMHU, SIBICHUSIMU, IIPOIIECCAMU;

® caMOCTOATEeNbHO (OpMynIHUpoBaTh OOOOIIEHHWST M  BBIBOJBI 1O  pe3yibTaTaMm
IIPOBEEHHOr0 HAOIIOCHHUSI, UCCIIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJIYyYEHHBIX
PE3yabTaTOB, BEIBOJIOB U O0OOIICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATDH MPEANOI0KECHUS
0 €r0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

PabGora ¢ undopmaumeii:

® BBIBIATH AeUIUTHI HHGOPMALIMHU, JAaHHBIX, HEOOXOIUMBIX U1 OTBETa Ha BOIMPOC U
ISl pellieHus 3a1a4H;

e BbIOMpaTh HMHPOPMAIMIO U3 HCTOYHUKOB PA3NMUYHBIX THIIOB, AaHAJIU3HPOBATh,
CHUCTEeMAaTH3UPOBATh U HWHTEPIPETHPOBATH WH(POPMAITUIO PA3IUYHBIX BHJIOB U (opm
MpeICTaBICHUS;



2)

CTPYKTYpUpOBaTh HMH(OpMAIUIO, TMPEICTaBIATE €€ B pasiW4HbIX (opmax,
WUTIOCTPUPOBATH rpaduuecKy;

OLICHMBATh HAJIEXKHOCTh HHGOPMALMU IO CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

Vuueepcanvnuvie Kommynuxamuensle oeticmeus, obecneyugarom c@hopmupo8aHHoCmb

COYUANBHBIX HABLIKOB 00YYAIOUUXCAL.
Oo0uenue:

BOCIIPMHHUMATh U (bOpMy.HI/IpOBaTB CYXKIACHUA B COOTBETCTBUU C YCIOBUAMU MU LCIIAMU
oOIIeHNs; SCHO, TOYHO, T'PaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCBbMCHHBIX TCKCTAX, AaBaTh IMOACHCHUA IO X0y PCHICHUA 3ada4Y, KOMMCHTUPOBATH
MOJTy4YEHHBIN Pe3yIbTaT;

B X0/i¢ 00CYX/ICHUS 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXAaeMOM TEMBI, TIPOOIEMBI,
pemaeMoifi 3aJa4u, BbICKAa3bIBaTh HJCH, HaIlCJICHHBIC Ha TIOHCK PCIICHUSA,
COTIOCTaBIISITh CBOM CYXKACHUS C CYXICHHSAMH JAPYrHMX YYacTHUKOB JIMAJIOTA,
0OHapyXUBaTh PA3IMYUE U CXOJCTBO MO3HIINN; B KOPPEKTHOU PopMme HopMyITHpOBaThH
pa3HOIJIaCHsl, CBOM BO3PaKEHUS,

NPpEACTAaBATEL PE3YJIbTAaThl PCIICHUA 3aJa4u, SKCIICPUMCHTA, UCCIICAOBAHUA, IMTPOCKTA,
CaMOCTOATENILHO BBIOMpATh (hopMaT BBICTYIUICHHS C Y4ETOM 3a/ad MpPE3CHTALUH U
0COOCHHOCTEH ayTUTOPHH.

CorpyannuecTBo:

MOHUMATh M WCIOJb30BAaTh NMPEHMYINECTBA KOMAaHIHONH M WHIWBUAYAJILHOW PabOTHI
Npyd pelIeHWH Y4YeOHBIX 3a/Jay; MPUHUMATh I[EJIb COBMECTHOH JESTEIhHOCTH,
IUIAHUPOBAaTh OPraHM3ALMI0 COBMECTHOM paboThl, pacrhpeaesnsTb BHIbl padorT,
JIOTOBapHUBaThcs, OOCYXIaTh IMpoLecc U pe3yabraT padoThl; 0000I1aTh MHEHHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (popMmax paboThl (00CykneHHs, 0OMEH MHEHUMN, «MO3TOBBIE
IITYPMBI» W WHBIC); BBIOIHATH CBOIO YacTh pPaOOTHI M KOOPAMHHUPOBATH CBOM
JICHCTBUS C IPYTMMU YICHAMHU KOMaH/Ibl; OIICHUBATh KAY€CTBO CBOETO BKJIaa B OOIIHIA
IPOIYKT IO KPUTEPHUSAM, CHPOPMYyTMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSL.

3) Vuueepcanvnvie pecynamuensvie oeticmausi, obecneyusarom Gopmuposanue Cmvicio8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranmuszaums:

COCTaBJIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BEHIOMPATh CIOCO0 pelieHus ¢ yuéTom
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHHUM ¢ yU€TOM HOBOM MH(pOpMAILIHH.

CaMOKOHTpOIb:

BJIa/IETh HABBIKAMU TIO3HABATENbHOM peQIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTaTOB; BIAJETh CrOco0aMu
CaMOIIPOBEPKH, CAaMOKOHTpPOJIS IIpoLecca M pe3yibpTaTa pPELIEHUS MaTeMaTHYeCKOU
3a/1a4u;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEILIECHUU 3aJa4l, BHOCUTH
KOPPEKTHBBI B JAESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX, HANJIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE pE3yJbTaTa LEIM W YCIOBUSAM, OOBACHATH MPUYMHBI
JOCTIKEHUSI WM HEJOCTH)KEHHUS PEe3yJNbTaTOB JAESITeNbHOCTH, HAaXOIUTh OIIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATHI

10 KJIACC



OnepupoBaTh NOHATHUSIMHE: TOUKA, MPSIMasi, TUIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUH M CIICCTBHUS M3 HUX MPH PEIICHUH I€OMETPUYECKHX
3aad.

OmnepupoBaTh TOHATHAMH: MapaUICNBHOCTh W TEPIEeHAUKYISPHOCTh MPSIMBIX |
IIJIOCKOCTEM.

KnaccuduuupoBaTh B3aMMHOE PaCIONOKEHHE NPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBath TOHATHUSMHU: JABYI'PaHHBIA yroji, TpaHW JABYIPAaHHOTO yria, pedpo
JIBYIPAaHHOTO YIJIa; JIMHEHHBIN yroJ ABYTpaHHOTO YIia; rpaaycHasi Mepa IBYyrpaHHOTO yIia.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBITYKJIBIA W HEBBIMTYKIIbIi MHOTOTPAaHHUK,
3JIEMEHTH MHOTOTPAHHUKA, MPaBIJIbHBI MHOTOI'PaHHHUK.

Pacno3HaBaTh OCHOBHBIE BBl MHOTOTPAHHUKOB (MMMpaMuia; MpU3Ma, MPSIMOYTOJIBHBINA
napaJjijiesienunen, Kyo).

KnaccudunupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHWS Ui  KIACCH(DUKAIIUU
(BBIMYKJIBIE M HEBBIMYKIbIC MHOTOTPAHHHMKH; TPABWIBHBIC MHOTOTPAHHUKH, TPSMBIC |
HAKJIOHHBIE TIPU3MBI, TTAPAILIICIICTTHIICIIBI ).

OnepupoBaTh NOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYCHNE MHOTOTPAHHUKOB.

OOBSACHATH MPUHITUIIBI TIOCTPOCHUS CEUCHHIA, UCIIOJIb3YSI METOT CJICIIOB.

Ctpouth ceueHUs] MHOTOTPAaHHHUKOB METOJOM CJIEJIOB, BBIMOJIHATH (BBIHOCHBIC) IIOCKUE
YEePTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemate 3amauM Ha HaxoXIEHHE TEOMETPUYECKHX BEIMYMH 1O oOpas3laM HIu
QITOPUTMaM, TPHUMEHSsST W3BECTHBIC AHAIMTHYECKUE METOJbI TPU PEIICHUH CTaHIapTHBIX
MaTeMaTUYEeCKUX 3a/lad Ha BBIYHCICHHE DPACCTOSHUN MEXIYy IBYMs TOYKAMH, OT TOYKU JO
MPSIMO¥, OT TOYKH JI0 IIOCKOCTH, MY CKPEIIMBAIOIIUMHUCS MTPSIMBIMH.

Pemmate 3amaum Ha HaxXOXKIEHHE TIEOMETPUYECKMX BEIMYMH 10 oOpas3naMm HiIu
QITOPUTMaM, TPHUMEHsSsS W3BECTHBIC AHAIMTHYECKUE METOJbI TPU PEIICHUH CTaHIapTHBIX
MaTeMaTUYEeCKHUX 3a]a4 Ha BBIYMCICHHE YIJIOB MEXIY CKPEUIMBAIOIIMMUCS TMPSIMBIMH, MEXKIY
MPSIMOM U TUIOCKOCTBIO, MY IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbraucnare 00bEMBI U TUIOIIAAHN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MUpaMuza) ¢
NpUMEHEHHEM (OPMYJI; BBIYHMCISATH COOTHOIICHUS MEXIY IUIOMAASMHU TIOBEPXHOCTEH,
00BEMaMU TIOTOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATUSMHU: CHUMMETPHUS B IPOCTPAHCTBE; ILIEHTP, OCb M IUIOCKOCTh
CUMMETPHH; IEHTP, OCh U TUNIOCKOCTh CHMMETPHH (DUTYPEI.

W3Bnekatpb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUIECKHX (PUTYypax, MPeCTaBICHHYIO Ha YePTEeKaX U pUCYHKaX.

[lpumensaTs reomeTpuueckue (axkThl s pelIeHHs CTepEeOMETPUYECKHX — 3aad,
MPEIIOoIaraloiX HECKOIBKO IIaroB pPEHICHUs, €CIIU yCJIOBUS NMPUMEHEHHS 3a/laHbl B SBHOU
dopme.

[lpumeHsATh TpOCTEHIIME TPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/1a.

[lpuBoauTs, TpUMEpPHl MaTEMATHYECKHX 3aKOHOMEPHOCTEH B TMPHPOJAE U IKH3HH,
pacro3HaBaTh MPOSBICHHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[lpuMeHSITh TONyYEeHHBIC 3HAHWS HA TMPAKTHKE: aHAJTHM3UPOBATH pPEANbHBIC CHUTYallud U
OPUMEHATh  M3y4YCHHbIE TMOHATHA B  TpOLECCEe IOWUCKAa  PELICHHS  MaTeMaTUYeCKH
c(OpMyYITHPOBaHHOW TPOOIIEMBI, MOJCIUPOBATh pPEANbHbIC CHUTYyalldd Ha SI3bIKE T'€OMETPHH,
UCCIIEZIOBAaTh TOCTPOCHHBIE MOJENN C MCIOJIb30BAHUEM T€OMETPUUYECKUX MOHSATHH U TEOpeM,
ammapara anreOpsl; penath NpakTHYeCKHUe 3aa9H, CBSI3aHHbIC C HAXOXKICHUEM IeOMETPUICCKUX
BEJINYHUH.

11 KUIIACC



OnepupoBatb MOHSATUSMH: WIHHIpUYECcKas MMOBEPXHOCTb, oOpazyromue
ITAHIPUYECKON TTOBEPXHOCTH; IWIIHH/IP; KOHWMYECKask TOBEPXHOCTh, 00pa3yrolue KOHUIEeCKON
MMOBEPXHOCTHU, KOHYC; CepruecKasi IOBEPXHOCTb.

Pacno3naBate Tena BpamieHus (MHJIXHIP, KOHYC, cdepa u 1map).

OOBSCHSTH CIIOCOOBI TOTYYEHUS TEJ BpPAIICHUSI.

KnaccudunmpoBaTs B3aMHOE pacroyioxkeHue chepbl U MITOCKOCTH.

OnepupoBarh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
IaPOBOM CJI0¥, OCHOBAHHUE IIAPOBOIO CJIOSA, BHICOTA IIAPOBOT0O CJIOA; MIAPOBOM CEKTOP.

Boerancnsate 00BEMBI U TUIOMIAIM TTOBEPXHOCTEH TEN BpallleHUs], TEOMETPUUSCKUX TN C
MpUMEHEHHEM (POPMYIL.

OnepupoBarh MOHATHUSMHU: MHOTOTPAHHHK, BIHCAHHBIA B Chepy U OIMHUCAHHBIA OKOJIO
cdepsl; chepa, BicaHHAs B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BEIYHCIATE COOTHOIICHHST MEXKAY TUIOMIQISIMH MOBEPXHOCTEH W O0BEMAMH IMOJAOOHBIX
TeN.

N300paxath m3ydaemble (UTYpPBI OT PYKH W C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BEIOTHATE (BBIHOCHBIC) TIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHH3Y; CTPOUThH CEUCHHUS TEJ BPAILICHHUS.

W3Bnekath, HHTEPIPETUPOBATH U MPEOOPA30BBIBATE HH(DOPMAIIHIO O TIPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeacTaBIeHHYIO Ha YepTEKaxX U PUCYHKaAX.

OnepupoBath MOHITHEM BEKTOP B IPOCTPAHCTRBE.

BbIOTHATE 1eWCTBUS CIOXKEHHSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOPA
Ha YHCII0, OOBACHATH, KAKUMHU CBOMCTBAMH OHH 00JIaafOT.

[TpuMeHsTh paBUIIO MapauieNenunena.

OnepupoBarh MOHSATUSMHU: JCKAPTOBHI KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpPA, Yrol MEXKIY BEKTOpaMH, CKaJspHOE
MIPOU3BEICHUE BEKTOPOB, KOJUTHHEAPHBIC U KOMIUTAHAPHBIC BEKTOPEI.

Haxoauth cymMMy BEKTOpOB M MIPOU3BEIEHUE BEKTOpA HA YMCIO, YTOJI MEXIY BEKTOpaMH,
CKaJISIPHOE TIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP 10 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3a/aBaTh IIOCKOCTh YpaBHEHHEM B JIEKaPTOBOM CHCTEME KOOpIUHAT.

[IpumeHsaTh TeoMeTpuueckre (akThl IS PEIICHUS CTEPEOMETPUUYCCKUX — 3ajad,
MIPEINOoNaraoiuX HEeCKOJIbKO IIaroB PELICHUs, €CIM YCJIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

Pemath mpocreiinme reoMmeTpuyecKre 3aaun Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOJIa.

Pematp 3amaunm Ha JOKa3aTeNbCTBO MATEMATHUYECKHX OTHOIICHMH W HaXOXICHHE
T€OMETPUYCCKHUX BEJIUYHH 110 00pa3laM WIH aJIrOPUTMaM, MIPUMEHSSI U3BECTHBIC METOIBI TIPU
pEIICHUH CTaHAAPTHBIX MATEeMAaTUYECKUX 33]a4.

[IpumensaTy mpocTeilline MporpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3aa4.

[IpuBoauTes npHUMeEphl MaTEeMaTHYECKHMX 3aKOHOMEPHOCTEH B NPUPOJE U IKU3HH,
pacno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B HICKYCCTBE.

[IpumeHsaTh MOJy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIW3UPOBATh PEajibHble CUTYyallud U
MPUMEHITh U3YYCHHBIE TIOHATHUS B TMpolecce TIMOUCKAa pelIeHHs  MaTeMaTHYeCKU
c(OpMyIHPOBAHHON MNpOOJIEeMbl, MOJECIMPOBATh peajbHbIe CUTyallMM Ha S3bIKE T'€OMETpUH,
HCCJEIOBaTh MOCTPOSHHBIE MOJENIN C WCIOJIb30BAHUEM T'€OMETPHUYECKHX MOHSTUNH U TEOpeM,
anmapara anredphbl; peniath NpakTUYeCKue 3a7auu, CBI3aHHbIE C HAXOKACHHEM FeOMETPHUECKHUX
BETTUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecTBo 4acos

Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpOoHHBbIE (HU(pPOBHIE)
n/n MpOrpaMMbl Bcero Konrpoakusre o0pa3oBaTe/bHbIE Pecypchl
padoTbI
1 Beenenue B ctepeoMeTpuio 10
[IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1
[lapanienbHOCTh MPSIMBIX U IJIOCKOCTEN
3 HepneHﬂmsmepHOCTL MPSIMBIX | 12
MJI0CKOCTEHN
4 YTubl MEXAY IPSIMBIMU U INIOCKOCTSIMH 10 1
5 MHororpaHHUKH 11
6 OOBEMBI MHOTOI'PAaHHHUKOB 9 1
7 [loBTOpEHME: CEUEeHMs], PACCTOSHUAS U YTJIbI 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3




11 KIIACC

HaumeHoBaHue pa3/ie/ioB U TeM

KoandecTBO 4acoB

DJIeKTpPOHHBbIE (U (PPOBbHIE)

Ne n/n NMPOrpamMMmbl Bcero :)(;;IOTT[::M’H]’W o0pa3oBaTe/bHbIE Pecypchl
1 Tena Bpamenus 12
2 OOBEMBI TEI 5 1
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHme, 0600IIEHE, 5
cUCTeMAaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 33 2




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosn4vecTBO 4acoB JIeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka Beero KOﬁHTpOJII)HLIe 0GpazoBATEbHbIE
padoThI pecypebi

OCHOBHBIE TTOHATHS CTCPCOMETPHUU: TOUKA,
npsiMasi, IOCKOCTb, IPOCTPAHCTBO.
[IpaBuia n300paxeHust Ha PUCYHKAX:
n300pakeHus MIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA

IlonsaTus: MepeceKaromurecs rmIoCKOCTH,
NEPECCKAOIMUECCA MmpdaMas U MI0CKOCTb

IlonsaTus: MepeceKaromurecs rmIoCKOCTH,
NMEPECCKAOIMUECA MpAMasd U IMJIO0CKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHue MHOTOI'PaHHUKOB Ha
PHCYHKaX, Ha IPOEKIIMOHHBIX YePTEeKaX

HauanbHbie cBeieHus 0 KyOe U nmupaMuze,
uX pa3BépTku U Mojenu. CeueHus
MHOTOT'PaHHUKOB

HauanbHble cBeieHus 0 KyOe U nupamuse,
uX pa3BépTkU U Mojenu. CeueHus
MHOTI'OTPaHHUKOB

[TonsTe 00 akcMOMaTUYECKOM IOCTPOECHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

ITonsiTre 00 aKCHOMAaTUYECKOM IIOCTPOCHUU
CTCPCOMETPHUHN: AKCUOMBI CTCPCOMCTPHUU U
CIICACTBHA U3 HUX

[lonsTe 00 akcMOMaTUYECKOM IOCTPOECHUU
CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U




CIICACTBHA U3 HUX

[lonsiTue 00 akcMOMaTUYECKOM IOCTPOECHUU

10 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U 1
CJICZICTBUS U3 HUX
B3auMHoe pacroniokeHue npsMbIxX B

11 MPOCTPAHCTBE: NEPECEKAIOIINECS, 1
napasulesibHble U CKPEIIMBAIOLINECs IpsSIMble
[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B

12 NPOCTPAHCTBE: MapasliebHbIC PAMbIC B 1
MIPOCTPAHCTBE; MAPAIEIIEHOCTh TPEX
IPSIMBIX
[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B

13 npoctpancTBe: [lapamienbHOCTh TIPSAMON 1 1
TUIOCKOCTH

14 VYTIIBl C COHAMPABJICHHBIMUA CTOPOHAMH 1

15 Yron Mexay npsiMbIMU B IIPOCTPAHCTBE 1

16 Yroa Mexay NpsSIMbIMU B IPOCTPAHCTBE 1

17 [NapannenbHOCTh TIOCKOCTEH: 1
napajuieNbHbIe TUIOCKOCTH

18 CaolicTBa napajuieIbHbIX INIOCKOCTEN 1
[IpocTeiiye npocTpaHCTBEHHbIE (PUTYPBI

19 Ha IJIOCKOCTH: TETPAdp, KyO, 1
napasuiesenure|

20 IlocTpoeHue ceuennii 1

21 [TocTpoenue ceueHmit 1
Konrtponsnas padora no teme "[Ipsmbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE. 1
[TapanenbHOCTh NPSAMBIX U IUIOCKOCTEH"
[lepnenauKyIsIpHOCTH MPSMOM U

23 MJIOCKOCTH: TICPIICHAUKYJISPHBIC MPSIMBIC B 1
MIPOCTPAHCTBE

24 [TpsiMbIe mapanienbHbIC U 1




NEPHUCHAUKYIIAPHBIC K IIJIOCKOCTH

[IpsimMble mapannensHble U

25 NIEPIEHIUKYIISIPHBIE K INIOCKOCTH

26 [Ipu3Hak neprneHAUKYIIPHOCTH IPSIMOU U
IJIOCKOCTH

27 [Ipu3Hak neprneHANKYIIPHOCTH IPSIMOU U
IJIOCKOCTH

8 Teopema o IpsIMOi NEPIIEHAUKYISIPHON
IJIOCKOCTH

29 Teopema o psiMOi EPIIEHAUKYIISIPHON
IJIOCKOCTH

30 Teopema o psAMO NEPIIEHAUKYISIPHON
IJIOCKOCTH
[lepneHauKyIsIp U HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepnenauKymsp U HaKJIOHHBIE: PACCTOSIHHE

32 OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 0 MJIOCKOCTH
[lepnieHAUKYISp U HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 INTIOCKOCTH
[lepnenauKysip U HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 IITIOCKOCTH

35 VYTIIIbl B IPOCTPAHCTBE: YTOJI MEXKIY IIPSIMOI
U INIOCKOCTBIO

36 JIByrpaHHBII yroJl, JMHEHHBIA yroi
JBYTPAHHOTI'O yria

37 JIByrpaHHBII yroJl, JMHEHHBIA yTrOi
JBYTPAHHOTI'O yria

38 [lepneHAUKYISIPHOCTD MJIOCKOCTEMN : IIPU3HAK




NEePIEeHAUKYJIIPHOCTH JBYX MJIOCKOCTEN

39

[TeprieHAMKYASAPHOCTD MIIOCKOCTEM: TPU3HAK

NEePIEHAUKYIIIPHOCTH JBYX MJIOCKOCTEH

40

[TeprieHAMKYAAPHOCTD IIOCKOCTEMN: TPU3HAK

NEPHCHAUKYJIAPHOCTU ABYX IUIOCKOCTEH

41

Teopema 0 TpEX nepHeHANKYIIAPax

42

Teopema o Tpéx nmepneHAUKYIsIpax

43

Teopema 0 TpEX nepHEeHANKYIIApax

e

44

KonTponbhas pabora no temam
"IlepneHIUKYIAPHOCTD MPSIMBIX U
mwrockocteil" u "Yibl MeXIy NPSIMBIMU U
miockoctsaMu"

45

46

[lonsiTe MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIC U
HEBBIMYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKa
MHOT'OTpaHHUKA

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
MIPU3MBbL; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen, NpsiMOYrOJIbHBIN
rapajulelIeIuIe] ¥ €ro CBOMCTBA

48

[Iupamupna: N-yroiapHas NUpaMuIa, TPaHy U
OCHOBAaHME MUPaMUJIbl; OOKOBas U MOJHAs
IIOBEPXHOCTh ITUPAMU/IbI; IIPABUIIBHAS U
yCeuE€HHAs TUpaMHUAA

49

[IpaBunbHBIE MHOTOTPaHHUKU: TIOHSITHE
MIPaBUJILHOTO MHOTOI'PAHHUKA; ITPaBUJIbHAS
[IpU3Ma U NPaBUIIbHAS TUPAMHU/JIA;
MpaBUJIbHASL TPEYrOJIbHASI MUPAMUIA U
MIPaBWIbHBIN TeTpasip; KyO

50

Hp CACTABJICHUC O ITPABUJIBHBIX




MHOTOTpaHHHUKaX: OKTadIp, JOJAEKadIp U
HKOCadIP.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH, IIPSIMON, TUIOCKOCTH.

51 DneMEHTBl CAMMETPUH B IMpaMuax, 1
napasuiesienuIe1aX, MPaBUITbHBIX
MHOT'OI'paHHHUKaX
59 B.I?IIII/ICJIGHI/IG AJIEMEHTOB MHOTOTDAHHUKOB: 1
pEOpa, TraroHau, yribl
[Inomane 60KOBOM MOBEPXHOCTH U MTOJIHOM
53 MIOBEPXHOCTHU MPSMON MPU3MBI, TUIOIAIb 1
OCHOBaHUH, TeopemMa 0 OOKOBOH
MIOBEPXHOCTHU MPSMON MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIBHON ITUPAMUJIBI, 1
Teopema o IIoua I OOKOBOI MMOBEPXHOCTH
yCeuEHHOM MUpaMHIbI
[Inomanb 60KOBOM MOBEPXHOCTH U
55 MOBEPXHOCTH MPABUIBHON TTUPAMUJIBI, 1
Teopema o IIona I OOKOBOI MMOBEPXHOCTH
yCeUEHHOM MUpaMHu/IbI
56 [Tonsite 06 00BEMeE 1
57 O06BEM TUpPaMUIBI 1
58 O0BEM nupaMuIbl 1
59 O0BEM TUpaMUIbI 1
60 O0BEM TUpaMuIbI 1
61 OO0BEM TTPU3MBI 1
62 O0BEM npHU3MBI 1
63 OOBEM TTPU3MBI 1
KontponsHas paboTa mmo tTemam
64 "MmuororpanHuku” u "OO0BbEMBI 1

MHOTOI'PaHHUKOB"




65

[ToBTOpeHue, 06001IeHNEe CUCTEMATHU3AIIHS
3HaHuil. [locTpoeHue ceueHuii B
MHOTOTPaHHHUKE

66

IToBTOpEHuE, 0000IICHNE CUCTEMATH3 AL
3HaHUU. BeluuciaeHue pacCTOSHUM: MEXKIY
JIBYMSI TOUKaMH, OT TOYKH A0 MPSIMOH, OT
TOYKH J10 IIJIOCKOCTH, MEXKIY
CKPELIMBAIOIMMUCS TPSIMBIMHU

67

IToBTOpenue, 06001IEeHNE CUCTEMATH3ALUs
3HaHUU. Beruucnenue yrios: Mexny
CKPELIUBAIOIIMMUCS IPSIMBIMH, MEXKIY
MIPSIMOM M TUIOCKOCTBIO, IBYIPAHHBIX YIJIOB,
YIII0B MEXAY MIOCKOCTMU

68

[ToBTOpeHue, 00001IeHNE CUCTEMATH3AIIHS
3HaHuil. O6bEMBI MHOTOIPAaHHHKOB

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoandecTBO 4acoB

Bcero

KonTtpoabHbie
padoThI

DJIEeKTPOHHBIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: neHTp, paauyc, 1uamMeTp;
IJIOLIA/1b MOBEPXHOCTHU Chepbl

Bsaumnoe pacnonoxenue cepsl u
IJIOCKOCTH; KacaTeslbHas MI0CKOCTh K

cdepe; mIomaab chepsl

Nzo6paxkenue cdepsl, mapa Ha
mwiockoctu. CedeHus mapa

Hunuuapudeckasi MOBEPXHOCTb,
oOpazyromye MUIHHAPHISCKOM
TMOBEPXHOCTHU, OCh IIMIMHIPUICCKON
MMOBEPXHOCTHU

Hunmuaap: ocHOBaHUS B OOKOBast
MIOBEPXHOCTh, 00pa3yroIas 1 och;
o ib OOKOBOM U MOJTHON HOBEPXHOCTH

N300pakeHre HWINHApPa Ha TNIOCKOCTH.
Pa3Béprka nununapa. CeyeHus: HUIMHIpA
(MII0CKOCTBIO, MapaIeIbHON WIIN
MEPIEeHIUKYJIIPHOW OCHU LIUINH/IPA)

Konunyeckast moBepXHOCTh, 00pa3yrolue
KOHMYECKOM MOBEPXHOCTU, OCh U BEPILIUHA
KOHHMYECKOU MOBEPXHOCTH

Konyc: ocHOBaHuE U BepIIMHA,
o0pasyroias 1 ock; IIoLaaAb O0KOBOW U
IIOJTHOW ITOBEPXHOCTH

VYceu€HHbIi KOHYC: 00pa3yronme u
BBICOTA; OCHOBAaHUS U OOKOBas
MIOBEPXHOCTh




N300pakeHre KOHyca Ha INIOCKOCTH.
Pa3BépTka koHyca. CeueHus KoHyca

10 (TITOCKOCTHIO, MapaieIbHON OCHOBaHMUIO, 1
U IUTOCKOCTBIO, MMPOXOASIIIEH Yepe3
BEPIIHUHY)

11 KoMOuHarms ten BpameHus 1 1
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMCaHHBIA OKOJIO

12 chepsr; chepa, BIUCaHHAS B 1
MHOTOTPAaHHUK WJIH B TEJIO BPAIICHUS

13 [Tousarue 06 06bEMe. OCHOBHEIE CBOMCTBA 1
00BEMOB Tell

14 O0BEM TUIMHAPA, KOHYCA 1

15 O0BéM mapa u wIomaah chepol 1
[TomoGHEBIC TENIa B MPOCTPAHCTBE.

16 CooTHolIeHNsT MeX Y IUIOMAIIMU 1
MMOBEPXHOCTEH, 00bEMaMU TIOJJOOHBIX TEJT

17 KOHTpOJIBI'{'aSI "pa60Ta o reMaM "Tena 1
BpanieHus" u "Oobembl T

18 BekTop Ha IJII0CKOCTH U B IPOCTPAHCTBE 1

19 CnokeHue ¥ BBIYUTAHUE BEKTOPOB 1

20 YMHOK€EHUE BEKTOpa Ha YUCIIO 1
Paznoxxenue Bektopa 1o tpém

21 HEKOMILUIaHAPHBIM BekTopaMm. [Ipasuio 1
napajuiesienumeaa
Pemenue 3aga4, CBSI3aHHBIX C

22 MIPUMEHEHHUEM TTpaBWJI ACHCTBUI € 1
BEKTOpaMHU
[TpsitmoyTonbHASI cHCTEMa KOOPAMHAT B

23 npoctpadcTse. KoopauHats! BEKTOpa. 1
IIpocreiinme 3aa4u B KOOpIMHATAX

24 VYroa mexay Bektopamu. CkaisipHOe 1




IIPONU3BCACHNUC BCKTOPOB

25

Beruncnenue yrioB MexXy NpsMbIMUA U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOX IIPU
pELICHUH T€OMETPUYECKUX 3a1a4

27

KonTponbaast padora o teme "BekTopsl u
KOOPJIMHATHI B MPOCTpaHCTBE"

28

[MoBTOpenwue, 06001IeHNE 1
cucteMaTtu3anus 3Haguii. OCHOBHEIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpenwue, 06001eHNE 1
cucremMaru3anys 3HaHnil. OCHOBHbIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

31

[ToBTOpenwue, 06001eHNE 1
cUCTeMaTH3alus 3HaHui. 3agaqu
TUTAHUMETPUU M METOJIBI UX PEIICHHUS

[ToBTOpenwue, 0600IIEHNE U
cucTeMaTH3alia 3HAHUK. 3agauu
TJIAHUMETPUHU M METOJIBI MX PEIICHUS

32

[ToBTOpenue, 06001eHNE 1
cucrteMaTtu3anus 3Haguii. OCHOBHEIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTEpEOMETPUH

33

[ToBTOpenwue, 06001IeHNE 1
CHCTEMAaTH3aIlUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

33




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YYEHUKA

» Marematuka: ajnreOpa M Hayajla MaTEeMaTHIeCKOTO aHanm3a, reomerpus. ['eomerpus, 10-
11 xnmaccwl/ Atanacsa JI.C., byry3os B.®., Kagomies C.b. u npyrue, AKInOHEpHOE
obmectBo «M3narenbcTBo «IIpocBenieHne)

METOOANYECKUE MATEPUAJIbI VIS YYUTEJA

I'eomerpust. dunaktuueckue matepuansl. 10 kiacc. ba3oBblii u yrinyOnéHHblil ypoBHU/ 3UB

b.I'., AO "UznarensctBo "lIpocBemienue"”

I'eomerpust. Aunaktruueckue Matepuansl. 11 kiacc. ba3oBblii u yriy6néHHblil ypoBHU/ 3UB
b.I'., AO "UznarensctBo "lIpocBemienue"”

['eomerpus. Metoauueckue pekomennanuu. 10-11 knaccel/ Atanacss JI.C., byty3zos B.®.,
Kanomuer C.b., AO "UznatensctBo "[Ipocsemnienue"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
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