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HOACHUTEJBHASA 3AIINCKA

['eometpusi siBnsieTcss OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro OOIIEro
o0Opa3oBaHUsl, TaK KaKk OOECIEYMBAET BO3MOKHOCTh M3YUECHHs JUCHUILUIMH €CTECTBEHHO-
HAyYHOW HAMpPaBICHHOCTH M MPEAMETOB I'yMaHUTApHOro Iukia. [IoCKOIbKY JIoThdecKoe
MBIIIJICHHE, (popMHupyeMoe TMpH H3yYeHUH OOYYAIOIMMHUCSA TOHSATHIHBIX OCHOB
r€OMETpUH, TMpPHU JOKa3aTeIbCTBE TEOPEM U TMOCTPOCHUU LEMOYKUA JIOTMYECKHX
YTBEPKJICHUN MPU PEIICHUH T€OMETPUYECKUX 3a]1ay, YMEHHE BBIIBUTAaTh U OMPOBEPraTh
TUIOTE3bl HEMOCPEIACTBEHHO HCIOJIB3YIOTCS MPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOIO
IIUKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

Llens ocBoeHMs porpaMMbl yueOHOTO Kypcea «I'eomeTpus» Ha yriryOIéHHOM ypOBHE
— pa3BUTHE MHAMBHUAYAIbHBIX CIOCOOHOCTEH 00ydYaromuxcs NpU U3yYEHUU T€OMETPUH,
KaK COCTaBJSIONIEH TMpeAMeTHOM obmactu «Marematnka W HMH(POpPMATHKa» Yepes
obecriedeHUEe BO3MOXKHOCTU TMPUOOPETEHUST U  HCIOJIB30BaHUS Ooyiee  TIIyOOKHX
TCOMETPUUYCCKUX 3HAHWK W JNEUCTBHUH, CICHU(PUIHBIX T€OMETPUH, U HEOOXOIUMBIX IS
YCHEIIHOTO MPO(ECCHOHATBHOTO 00pa3oBaHMs, CBSI3aHHOTO C  HCIHOJB30BAHUEM
MaTEMaTHKH.

[IpuopureTHbIMU  3ajayaMu  Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YypOBHE,
PaCIIMPSIONIMMH U yCHIIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SBISIOTCS:

paciiMpeHre TPEACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTypbl U
(opMupOBaHKE OCO3HAHUS B3AUMOCBSI3M T€OMETPUH C OKPYKAIOIIIUM MUPOM,;

dbopMHpoBaHrE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaXKHEUIIIUX
MaTEMaTUYECKUX MOJENSIX, IO3BOJISIONIMX OINUCHIBATh M HM3y4aTh pa3HbIC SBICHUS
OKpY)KaloIIero MHUpa, 3HaHWE TOHATHHHOTO amnmapara mo pazaeny «CrepeomeTpus
y4e0HOTO Kypca reOMETpHH;

dbopMHpOBaHWE YMEHHUS BIAJIETh OCHOBHBIMHU TMOHSTHUSMU O MPOCTPAHCTBEHHBIX
¢urypax ¥ UX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeM, (GOpMyl U YMEHHE HX
NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMBbl W HAXOJUTh HECTAHIAPTHBIE CIIOCOOBI
pelieHus 3aaaq;

dbopMupoBaHrE YMEHHUS PAcloO3HaBaTh Ha YEPTEKAX, MOJCTSAX M B PEATHHOM MHUpE
MHOTOTPAHHHUKH U TeJIa BpallleHusl, KOHCTPYUPOBATh TEOMETPUIECKHE MOJICIIN;

(¢opMupoBaHHe TMOHMMAHHUS BO3MOXKHOCTH  aKCHOMATHYECKOIO  IMOCTPOCHHUS
MaTeMaTHYeCKUX Teopuid, (QOpMHUpOBAHWE TOHUMAHHUS POJIM AKCHOMATUKH TIPH
IIPOBEJICHUN PACCYKICHUN;

dbopMHupoBaHrE YMEHHS BIIAJIETh METOJIAMHU JIOKA3aTEIbCTB M aJITOPUTMOB PEIICHMUS,
YMEHUS WX TPUMEHSITh, MPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKIACHUS B XOJE€ pEIICHUS
CTEpEOMETPUYECKUX 3a/Jay W 3aJad C MPaKTHYECKUM COAepkKaHHEeM, (POpMHUpOBaHUE
NPEICTABICHUS O HEOOXOAMMOCTH [IOKA3aTelIbCTB NMPU OOOCHOBAHWUU MATEMAaTHYECKUX
YTBEP)KJICHUH U POJIM aKCHOMATHKH B TIPOBEJICHUH JCTYKTHBHBIX PACCYKICHUH;



pa3BUTHE M COBEPILICHCTBOBAHHE WMHTEIUIEKTYyaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN
oOyyJaroumxcsi, H03HaBaTE€IbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUA, KPUTUYHOCTH
MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (HyHKIMOHATBHOW IPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUU: YMEHUS
pacno3HaBaTh MPOSIBICHUS F€OMETPUUYECKUX MOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX KXU3HEHHBIX CHUTYalMSIX W IPU H3YYEHUU JPYIUX YUYEOHBIX IPEIMETOB,
IIPOSIBJICHUSI 3aBUCHMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PEATBHBIX CUTyaluH,
UCCJIeIOBAHUS IOCTPOCHHBIX MOJIEEH, UHTEPIIPETAIIUU TTOJYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEp)KAaTEeNbHBIMU JIMHUSIMU yueOHoro kypca «l'eomerpusi» B 10-11
kjaccax sBisitores: «lIpsiMble U TIOCKOCTH B IPOCTpaHCTBE», «MHOrorpanHukm», «Tena
BpauieHus», « BeKTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/IBHIKEHHS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeOoBaHHE «YyMETh ONEPUPOBATH
HNOHATUSMUY», PEIIEBAHTHBIMU I'€OMETpUM Ha yriayOn€HHOM ypoBHe oOyuenus B 10-11
Kjaccax, OTHOCHUTCS KO BCEM COJCpP)KATEJIbHBIM JIMHUSM y4eOHOro Kypca, a
(opMHpOBaHUE JIOTUYECKUX YMEHUN pPACIPENEseTCs HE TOJBKO MO COAEpPKATEIbHBIM
JUHUSIM, HO W 1o rogam oOydenusa. ConepxaHue 00pa30BaHMs, COOTBETCTBYIOIIEE
NpEeAMETHBIM  pe3ysibTaraM  ocBoeHusi  DeaepanbHOl  paboueld  MPOrpamMBbl,
pacnpeesI€HHBIM T10 ToAaM 00y4YeHUs], CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, IPUHIIMIHAIIBHBIM BOIIPOCAM O0yYarouecs: 00palaiuch HEOAHOKPATHO. JTO
MO3BOJISIET OpPraHU30BATh OBJIAJICHUE TEOMETPUUYECKUMH TMOHATUSIMH M HaBbIKaMU
MOCJIEIOBATEIbHO M MOCTYNATENbHO, C COOJIIOJICEHHEM MNPUHIIMIA MPEEeMCTBEHHOCTH, a
HOBbIE 3HAHUS BKIIOYaTh B OOIIYI0 CHUCTEMY TI€OMETPUYECKUX IPEACTaBICHUN
00yJaronmxcsi, paciupsisi ¥ yriryossisi €€, 00pas3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk U3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE ITO3BOJISIET:

co3gaTh ycioBus mins AuddepeHumanun oOy4eHusl, MOCTPOCHUS WHIUBUYATbHBIX
o0pa3oBaTeNpHbIX MpOrpaMM, OOECIEeUUTh YIIyOJEHHOE W3YyYEHUE TEOMETPUU Kak
COCTaBJISIIONIEH yueOHOro npeamera «MaremMaTukay;

HOJATOTOBUTH OOYYarOIIMUXCS K MPOJODKEHUIO U3YYEHHUS MaTEeMaTHKU C Y4ETOM
BbIOOpa Oyayiiei mnpodeccun, oOecreurnBasi MNPEEMCTBEHHOCTh MEXAY OOIMM U
npodecCUOHAILHBIM 00pa30BaHKUEM.

Ha uszyuenue yuyebHOro xypca «l'eomerpus» Ha yriiy0JIEHHOM YypOBHE OTBOJUTCS
204 yaca: B 10 xnacce — 102 yvaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B
HEJICJIO).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATUA CcTEpeoMeTpuH. Touka, mpsmasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 006 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUU: AKCMOMBI CTEPEOMETPUU U
CIEACTBUS U3 HUX.

B3anmHoe  pacnosiokeHrne  NpsAMBIX B NPOCTPAHCTBE:  IIEPECEKArOIIHEcs,
IapajulesibHble M CKpeIMBaromuecs npsamble. l[Ipu3Hakm CKpelmmBaroOmuXCcs NPSMBIX.
[TapannenbHOCTh TPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: MApaJUIC/IbHBIE MPSIMBIE B
IIPOCTPAHCTBE, NAapaUIEIbHOCTh TPEX IPSAMBIX, NMAPAIUICIBHOCTh MNPSIMOW U IIJIOCKOCTH.
[TapamnenpHOe MW LEHTPaJbHOE NPOEKTHPOBaHUE, H300pakeHue @uryp. OCHOBHbBIE
CBOMCTBA TapajlieIbHOrO0 MpoeKTUpoBaHusa. WM3o0paxkeHne Quryp B MNapajieiabHOM
MPOEKIMHU. YTIJBl C COHANPABICHHBIMU CTOPOHAMH, YIOJd MEXKIy MpSMBIMA B
npocTpancTBe. llapajulenbHOCTh IIIIOCKOCTEH: IapajljiesibHblE IUIOCKOCTH, CBOWCTBA
napajuleJbHbIX IUIOocKocTel. [Ipocreiimume mpocTpaHCTBEHHbIE (UIYpbl HA IUIOCKOCTH:
TETpa’aAp, MAPAJUIEIECTTUIIE], TIOCTPOCHUE CEUCHUM.

[leprieHIUKYISAPHOCTh MPAMOM M IUIOCKOCTH: MEPHEHAHUKYJSIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IPSAMBIE MapajulesibHbIE U IEPIEHAUKYJISIPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHANKYJISIPHOCTH IPSMOM M IUIOCKOCTH, TEOpEMa O MPSIMOW MNEPHEHIUKYISAPHOU
wiockoctd.  OpTOroHaJIbHOE  NPOEKTHpOBaHWE. llepneHauWKyissp W HAKJIOHHBIE:
pPacCTOSHUE OT TOYKU IO IUIOCKOCTH, PACCTOSHHUE OT MPSMOW IO IUIOCKOCTH, NMPOEKIUs
Gurypsl Ha IJIOCKOCTb. [leprieHIUKYISIPHOCTH IJIOCKOCTEH: IIPU3HAK
NEPIEHANKYJIAPHOCTU IBYX IUIOCKOCTEN. Teopema o TpEX NepneHIUKYJIIApax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSIMOM U IUIOCKOCTBIO, ABYTPAHHBIM Yrod,
JMHEWHBIA YTroJI BYTPaHHOTO yryia. TpéxrpaHHbli U MHOTOrpaHHble yriel. CBOWCTBa
IUDIOCKUX YIJIOB MHOTOTpaHHOro yria. CBOWCTBa IUIOCKMX W JABYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CUHYCOB JUII TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buabel MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yrosibHas npusma,
npsiMasi W HakKJIOHHAs TMpU3Mbl, OOKOBas MW TIOJHAs IOBEPXHOCTb TPHU3MBIL
[Tapannenenunen, NpsaMOyTOJIbHBIN Napajuleenune u ero ceocTra. Kparyaiimme nytu
Ha T[IOBEpXHOCTM MHoOrorpanHuka. Teopema Oiinepa. IIpocTpaHCTBeHHass Teopema
[Tudaropa. IMupamuma: N-yrosbHas nupamuja, MpaBUIbHAS W yCEYEHHAS MHUPAMUIBI.
CpoiictBa péOep W OOKOBBIX TpaHEW NPaBWIBHOW mHpaMujbl. [IpaBuiibHBIE
MHOTOTPAaHHUKU: NPAaBUIIbHAS NPU3Ma U MPaBUIIbHAS MUPAMUAA, IPABUIIbHAS TPEYTOJIbHAS
nupaMuza W OpaBWIbHBIM  TeTpa’ap, KyO. IlpencraBneHue o  MpaBUIIBHBIX
MHOT'OTPAaHHMKAX: OKTAdIP, JOAEKAdAP U UKOCAIP.



BbluucieHre 3J1€MEHTOB MHOIOTPAaHHUKOB: pEOpa, AuaroHand, yrisl. Ilnomans
OOKOBOI MOBEPXHOCTHU U TMOJHOW MOBEPXHOCTH MPSMOW MPU3MBI, TUIOIIAIh OCHOBAHHIA,
TeopeMa 0 OOKOBOW MOBEPXHOCTU MpsiMOM mpu3Mbl. [lnoimans O0OKOBON MOBEPXHOCTH U
MOBEPXHOCTH NPABUIIbHON MUPAMHUJIBI, TEOPEMA O IUIONIAAN YCECUEHHOW MUPAMUJIBL.

CummMeTpus B IPOCTPAHCTBE. DJIEMEHTHI CHMMETPHUU MPABUIBHBIX MHOTOIPAHHUKOB.
CummeTpust B PAaBUILHOM MHOTOTPAaHHUKE: CUMMETpHUS NMapajuielenuneaa, CUMMETPUs
IIPABWJIBHBIX IIPU3M, CHMMETPUS IPABWIBHOU TUPAMUIBI.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAMPABIECHHBIE U MPOTHUBOIIOI0KHO HAMPABICHHBIE BEKTOPHI.
PaBeHCTBO BEKTOpPOB. [€MCTBUS C BEKTOPAMU: CIIOKEHHE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4ucio. CBOWCTBA CIIOKEHUS BEKTOPOB.
CpoiicTBa yMHOXEHUSI BeKTOpa Ha uuncio. [loHsATne koMmiaHapHsle BeKTOphl. [Ipu3Hax
KOMIUIAHAPHOCTH TPEX BEeKTOpOB. IIpaBwiio mapamienenunena. Teopema o pas3ioKeHUU
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTOopaM. [IpsmoyrosnpHas cuctemMa KOOpAWHAT B
npoctpancTBe. Koopaunatel BekTopa. CBfA3b MEXAy KOOPAWHATAMU BEKTOpa U
KOOpPAMHATAMH TOYEK. YTOJI MEXAY BeKTopaMu. CKasipHOE TPOU3BENECHUE BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[TonsTHSA: TMAMHAPUYECKAs TMOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, ceprueckas
MOBEPXHOCTH, 00pa3ytolue noBepxHocTeil. Tena BpaleHus: WINHAP, KOHYC, YCEUEHHBIN
KoHyC, cdepa, map. B3aummuoe pacnonoxeHue cdepbl U TIIOCKOCTH, KacaTeabHas
IJIOCKOCTh K cepe. M300parkeHne Ten BpallleHus Ha TUIOCKOCTU. Pa3BEpTka HMIMHIpA U
KoHyca. CuMmmMeTpusi cepsl 1 mapa.

O6bEM. OcHOBHBIEC CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIBLHOTO
napayenenunena u cienctsus u3 He€. O0bEM MPSAMON U HAKJIOHHOMW MPU3MBI, ITWJIMH/IPA,
nupamubl ¥ Konyca. O0bEM 1apa v IapoBOro CETMEHTA.

KomOunanuu Ten BpalieHuss U MHOTOTrpaHHUKOB. [Ipu3ma, BnucaHHas B IHWIMHAD,
onucaHHas 0Koji0 HuiuHapa. [lepeceduenue cdepsl u mapa ¢ miockocTelo. Kacanue mapa
u chepsl mIOCKOCThIO. [loHATHE MHOTOTpaHHHMKA, OMHCAHHOTO OKOJIO cdepbl, chepsl,
BIICAHHON B MHOTOTPAHHMK WJIU TEJIO BPAILICHUSI.

[Tmomaar MOBEpPXHOCTU LUIIMHIpA, KOHYCa, omanas chepsl u e€ yacte. [logodue
B npocTtpaHcTBe. OTHOLIEHHE OO0BEMOB, IJIOMIAJAEH MOBEPXHOCTEH MOAOOHBIX GUTYP.
[IpeoOpazoBanue momo6us, romoTeTusi. Pemenne 3a1a4 Ha MIOCKOCTH C UCTIOIh30BaHUEM
CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue cedeHWil MHOTOTPAHHUKOB U TeJl BpallCHUS: CEYEHUs MWIMHApA
(mapajyuienbHO Y MEPIEHAUKYIJISIPHO OCH), CeUeHUs] KoHyca (TapajuiesibHble OCHOBAHUIO U
OPOXOJAIIME Yepe3 BEPIIMHY), CEYEHMs IIapa, METOJbl MOCTPOEHUS CEUYEHUU: METO]
CJIEI0OB, METOJI BHYTPEHHETO TPOEKTUPOBAHMSI, METOJ] IEPEHOCA CEKYLIEH MIIOCKOCTH.



BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Oniepauuu Haj BEKTOpamMu. BekTopHOE yMHOXEHUE
BeKTOpoB. CBOMCTBa BEKTOPHOTO yMHOXkeHUA. [IpsmoyronbpHasi cucrema KOOpAMHAT B
npocTtpancTBe. KoopauHatel Bektopa. PaznmokeHue Bektopa mno 06asucy. KoopamHaTHO-
BEKTOPHBI METOJ IIPU PEUICHUN T€OMETPUUYECKUX 3a1a4.

JIBMKEeHHUs B POCTPAHCTBE

JIBmxenus mpoctpanctBa. Orobpaxenus. J[BmwkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBAa JBWKCHWH. BuIbl JBWKEHUN: NapajUlelIbHbIA IIEPEHOC, LECHTpaJbHas
CUMMETpHS, 3€pKajbHas CHUMMETpPHUS, TOBOPOT BOKPYr mpsimoil. IIpeoOpazoBanus
nono6us. [psimas u cdepa Ditnepa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE CPEJTHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaanckoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKON TO3UIMU OOYYaIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHICKOTO OOIIEeCTBa, MPEACTABICHHE O MaTeMaTUYeCKHUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SBJICHHUH, MPOLEIYP TPaKIaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHl U JIPYTrO€), YMEHUE B3aUMOJCHCTBOBATh C COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIUSIMU U Ha3HAUCHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(OPMHUPOBAHHOCTh POCCHUHCKON TPaKIAHCKOW HIACHTUYHOCTH, YBAXKEHHUS K
MpOUIJIOMY ¥ HACTOSIIEMY POCCHUMCKOM MATEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTHKECHUAM POCCUMCKMX MATEMAaTHUKOB M POCCHMCKOM MATEMaTH4YE€CKOW IIKOJIbI,
UCIIOJIb30BAHUE ITHX JOCTHKEHUN B IPYTUX HAyKaX, TEXHOJOTHUSAX, Chepax YKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHWE JYXOBHBIX IIEHHOCTEM pOCCHIICKOrO Hapoja, CchHOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, JTHUYECKOIO IIOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTIKCHUN HAyKW U JIESITEIBHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIIEero;

4) 3cTeTH4YecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIHOYAs OCTETHUKY MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEUIeHUH, pacCyX)IACHUI, BOCHPUMUMYHUBOCTH K
MaTeMaTUYECKUM aclieKTaM pa3fInyHbIX BUJOB UCKYCCTBA;

5) pusunuyeckoe BocnuTaHKE:

c(OPMHUPOBAHHOCTh YMEHHS TMPUMEHATh MaTeMaTHUYEeCKHUE 3HAHUS B HWHTEpecax
310pOBOI0 U 0€30MacHOro 0opasa >KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 37I0POBBIO



(3mopoBoe muTaHWe, cOAJaHCHUPOBAHHBIA PEXHUM 3aHATHH M OTObIXA, PpETryJspHAs
¢u3nyeckass akTUBHOCTh), (PU3NYECKOE COBEPILICHCTBOBAHUE MPU 3aHATHUSIX CIOPTUBHO-
0370POBUTEIBHOM IE€ATETBbHOCTBIO;

6) Tpyi0BOE BOCIIUTAHME:

TOTOBHOCTh K TPYZAY, OCO3HAHUE LIEHHOCTH TPYJOJIOOUS, MHTEPEC K Pa3InYHBIM
chepam mpodecCHOHANBHON  JESTENBHOCTH, CBSA3aHHBIM C MaTEeMaTHKOM U eé
NPWIOKEHUSMH, YMEHHE COBepLIaTh OCO3HAHHBIA BbIOOp Oynymed mpodeccun u
pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE IUIAHBI, TOTOBHOCTh M CHOCOOHOCTh K
MaTeMaTUYeCcKoMy OOpa30BaHUI0O M CaMOOOpa30BaHMIO HA MPOTSIKEHUM BCEW KU3HHU,
TOTOBHOCTh K AKTHUBHOMY YYacTHIO B PELIEHUM MPAKTUUYECKHUX 3a/ady MaTeMaTH4EeCKON
HaIpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHUPOBAHHOCTh 3KOJOTUYECKOW KyJIbTYpbl, IOHHUMAaHUE BIMSHHUS COLMAIbHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOM M COLMAIBHONU CpPEIbl, OCO3HAHUE
[JI00aNbHOTO  XapakTepa 3KOJIOTMYECKUX TMpoOJieM, OpUEHTalus Ha I[PUMEHEHUE
MaTeMaTUYECKUX 3HAHUW JUIsl pelieHus 3aJady B 0O0JIACTM OKpPYXalolled Cpelibl,
IJJAHUPOBAHKME TOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCJHEACTBUI IJIsl OKpY’Karollen
Cpebl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAayKH M OOILECTBEHHOW MPAKTHUKH, MOHHUMAaHHE MAaTEMaTUYECKOM HAyKH Kak
cdepbl YeTOBEUECKOM NeATENbHOCTH, TANOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHS
UUBUJIM3ALMH, OBJAJCHHUE S3bIKOM MaTEeMaTUKA W MaTEMaTU4YECKOM KyJIbTYpOW Kak
CPEICTBOM  IO3HAHMSI ~ MHpa, TOTOBHOCTb  OCYUIECTBJISAITH ~ INPOEKTHYH U
MCCJIEI0BATENbCKYIO IESITEIbHOCTh HHANBUIYAJBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble J1oruuyeckue qeMCTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHUECKUX 0OHEKTOB,
MOHSTUM, OTHOIICHUM MEXIy TMOHATHUSAMH, (OPMYJIMPOBATH OMNPEACIICHUS TOHSITHH,
yCTaHABJIMBATh CYIIIECTBEHHBIN MPU3HAK KJIacCU(UKALIUKM, OCHOBAHUS sl 0000IIEeHUs 1
CpPaBHEHUSI, KpUTEPHUH ITPOBOJIMMOIO aHAIN34;

BOCIIPUHUMATH, (HOPMYJIUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUlIaTeIIbHBIC, SIUHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISBJISATH MATEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOPEUMUS B
dakTax, TaHHBIX, HAOIIOACHUSAX U YTBEPKICHUSIX, MpejiaraTh KpUTEPUU JJIsI BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;



JienaTh BBIBOABI C UCIOJIb30BAHUEM 3aKOHOB JIOTHKH, N€IYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA MATEMAaTHYECKHX YTBEPKICHUN
(OpsiMble ¥ OT MPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIIMIO, MPUBOAUTH TMPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBO/IbI;

BBIOMpaTh CMOCO0 perieHust ydeOHOW 3amaun (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoliee MOAXOIAMIMA C y4€TOM CAMOCTOSTEIHHO BBIACIECHHBIX
KPUTEPHUER).

Ba3oBblIe ucciieqoBarebLCKHe JeCTBUA:

UCIIOJIb30BaTh  BOIMPOCHI  KaK  HCCIEAOBATEIbCKUM  HMHCTPYMEHT  TO3HAHUS,
(opMyIMpOBaTh BOMNPOCHI, (PUKCHUPYIOUIME MPOTUBOPEYHE, MPOOJIEMY, YCTAHABIMBAThH
MCKOMOE U JJaHHOE, ((OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATh CBOIO MO3ULINIO, MHEHHE;

IPOBOJUTE CaMOCTOSATEIBHO CIUIAHWPOBAHHBIM SKCIEPUMEHT, HCCIEAOBAHUE I10
YCTAaHOBJIEHMIO OCOOCHHOCTEM MaTeMaTU4eckoro oOObEeKTa, SBJICHMs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH OOOOIIEHUST W BBIBOABI IO pe3ysibTaTaM
MPOBEAEHHOIO HAOJIIOICHHSI, HUCCIENOBAHUS, OLIEHMBATh JOCTOBEPHOCThH IOIYYEHHBIX
PE3yJIbTAaTOB, BHIBOJOB U 00OOIICHMI];

OPOTHO3UPOBAaTh  BO3MOXKHOE  pasBUTHE IIpolecca, a TaKXKE  BBIJBUTaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISAT epuinThl HPOpMAIU, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMIPOC U
JUTSL pELLICHUS 3a/1a4K;

BbIOMpaTh WHGOPMAIMI0 K3 KMCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAIMU3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPHPETUPOBATH HMH(POPMALMIO PA3IUYHBIX BHUAOB U (popm
MPEACTABJICHMUS;

CTPYKTYpUPOBaTh HMH(OpPMAIIMIO, TPEACTaBIATh €€ B paslIuyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HAJEXKHOCTb WH(MOpPMAIMU IO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHMBEpPCAIbHbIE y4eOHbIE 1eHCTBUSA

Oo0menue:

BOCIIPUHUMATh M (POPMYJIHUPOBATh CYXJACHUS B COOTBETCTBUM C YCJIOBUSIMH U
[eJsIMU OOIIIEHHUs, SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO XOAY PEIICHUsS 3adadyd, KOMMEHTHUPOBATh
MOJYYEHHBIA PE3yJIbTaT;

B XxoJ€¢ OOCYXIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOW TEMBbI,
npoOJieMbl, peliaeMor 3ajadyu, BbICKa3bIBaTh WJICHU, HAIEJICHHBIE HAa TOWCK PEIICHMUS,
CONOCTAaBISAITh CBOM CYXKJIEHHS C CYXACHUSIMU JPYTrUX YYaCTHUKOB JHAJIOra,



OoOHapyXHUBaTh Pa3IMYUEe M CXOACTBO MO3UIUH, B KOPPEKTHOI dopme (hopmyrarpoBaTh
pa3HOIIacHsl, CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YyJbTAaThl PELICHUs 3aJadd, OJKCIEPUMEHTA, WCCIEIOBaHNUs,
IPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (POpMAT BBICTYILIEHHSI C YUETOM 3a]a4d PE3CHTALUU
1 0COOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIE YHHBepPCcaJbHbIE YueOHbIe 1elCTBUSA

Camoopranusanus:

COCTaBJISITH IJIaH, AITOPUTM PEILICHUS 3a]]a4M, BEIOUPATh CIOCO0 pelieHus ¢ y4ETOM
UMEIOIUXCA  PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh H
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ y9€TOM HOBOUW MH(OpMAITHH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMH I[103HABATEJIILHONW pe(IeKCMM KaK OCO3HAHMS COBEPIIAEMBIX
JACHUCTBUM W MBICIUTENBHBIX MPOILIECCOB, HMX pPE3yJIbTaTOB, BJIAJETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJSI TIpoIlecca W pe3yJbTaTa pEIIeHUs MaTeMaTHYeCKOM
3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTH MPU PEIICHUU 3a]1a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWJICHHBIX
OIMUOOK, BEISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yJbTaTa I W YCJIOBHSIM, OOBICHATH IPHUYUHBI
JOCTKEHUS WM HEJOCTHKEHUS Pe3yJIbTAaTOB JCATEIHbHOCTH, HAXOUTh OMIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITEIbHOCTD:

MMOHUMATh W WCIIOIH30BaTh MPEUMYIIIECTBA KOMAaHIHOW W WHIAWBUAYAIbHOW pabOTHI
P peIIeHNN yIeOHBIX 3a7a4, MPUHUMATH 11e71h COBMECTHOM JESITEIIEHOCTH, TUTAHUPOBATH
OpraHU3allMi0 COBMECTHOM paboThl, pacmupenensTh BUIbI padoOT, JOTOBAPUBATHCA,
00CYXKIIaTh MPOIECC U PE3yIbTaT padoThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B TpyNmnoBbIX QopMax paboTsl (0OCykJeHus, OOMEH MHEHHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BBIMOJIHATH CBOIO YaCTh paOOThI M KOOPAWHUPOBATH CBOU
JACUCTBUS C OPYTMMH YJe€HAMH KOMaHJbI, OIICHUBATh Ka4eCTBO CBOETO BKJIana B OOIHiA
MPOIYKT IO KPUTEPUSIM, CPOPMYITHMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUS.

NPEAMETHBIE PE3YJIBTATHI

K konmy 10 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSTUSIMH CTEPEOMETPUU MPU PEUICHUU
3a/1a4 U MPOBEJICHUN MAaTEMAaTUUECKUX PACCYKICHUI;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUM U CIEACTBUSL W3 HUX I[PU PEIICHHUH
r€OMETPUYECKUX 3a/1a4;



KJIacCU(PUIIMPOBATh B3aHMMHOE pPACHOJOXKEHHE TMPAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CcBOOOMHO OMNEpUPOBATH TMOHATUSMH, CBA3AHHBIMHU C YIJIaMH B TMPOCTPAHCTBE:
MEX]ly MPSIMBIMH B IPOCTPAHCTBE, MEXKY MPSIMOI U IJIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;

cBOOO/JHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MpU3Ma, MUPAMHIA,
MPSAMOYTOJIBHBIN Napajljiesienunen, Kyo);

KJIacCU(PUIMPOBATh MHOIOTPAaHHUKH, BEIOUpAsi OCHOBAHUS IS KlacCU(pUKaIY;
CcBOOOJIHO ONEpUPOBATHh NOHATUAMHU, CBSI3aHHBIMHM C CEYEHHMEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBIIIOJIHATH MapajuielIbHOe, LEHTPAJbHOE W OPTOTOHAJIBHOE IMPOEKTUPOBAHUE
(uryp Ha MIOCKOCTb, BBIMOJIHATh U300paKeHHs (PUTYP HA IIOCKOCTH;

CTPOUTb CEUYEHHs] MHOTOIPAaHHUKOB pa3IMYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUIYp: BU
CBEpXY, COOKY, CHU3Y;

BBIYMCIIATh IUIOIIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MNHUPAMHJIA),
Tr€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOPMYT;

CBOOOIHO ONEpUPOBATh MOHITUSIMH: CUMMETpPUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LEHTP, OCh U IUNIOCKOCTh CUMMETPHUH (PUTYPHI;

CBOOOJHO  ONEpUPOBAaTh MOHATHUSAMH, COOTBETCTBYIOIIMMHM BEKTOpamM U
KOOpPJIMHATaM B IMPOCTPAHCTBE;

BBIMOJIHATH JEHCTBUS HaJl BEKTOpaMH;

pemars 3aJa4 Ha JI0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIECHWN M HaXOXKJIEHUE
F€OMETPUYECKUX BEJIIMYMH, IPUMEHSSI HW3BECTHbIE METOABl MPU PELIECHUU
MaTeMaTUYECKHX 3a/1a4 TOBBIILIEHHOTO U BBICOKOTO YPOBHS CIIOXKHOCTH;
NPUMEHATh  NPOCTEHIIME  MPOTPAaMMHBIE  CpPEACTBA M BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/aY;
U3BJIEKaTh, MpeoOpa3oBbIBaTh W MHTEPIPETUPOBATh  MHGOPMALKIO O
MIPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTYypax, MPEICTABICHHYIO HAa YEPTEkKaX U
PUCYHKaX;

OPUMEHSTh TOJY4YEHHbIE 3HAHMS Ha MPAKTHKE: CPAaBHUBATh U aHAJIM3UPOBATH
peanbHbIE CHUTyallMH, NPUMEHATh HW3yYECHHBIE IOHATHA B IIPOLIECCE IIOMCKA
pelleHrss MaTeMaTHuecKu C(OpMyIHMpOBAaHHOW MpPOOJIEMbI, MOEINPOBATH
peanbHble CUTyalluu Ha SI3bIKE T€OMETPUH, UCCIEA0BATh MOCTPOCHHBIE MOJCIIN C
UCIOJIb30BAaHUEM TE€OMETPUUECKUX TMOHATUH M TEOopeM, ammapara aireopsl,
pemiaTh NPAKTUYECKUE 3aJaud, CBSI3aHHBIE C HAXOXKIECHUEM T'€OMETPUYECKHX
BEJINYMH;

MMETh MPEACTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHUS T€OMETPUH KaK COCTaBHOM
4acTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.



K konmy 11 kiaacca oOydaronuiicss HayYUTCs:

CcBOOOJHO  ONEpUpoBaTh MOHATHUAMH, CBSI3AaHHBIMH C  LUAJUHAPUYECKOH,
KOHUYECKOU U CHEepUYECKOI MOBEPXHOCTIMH, OOBACHATH CLIOCOOBI MOTYUYCHHUS,;
OMEepUPOBaTh TMOHSATUSMHU, CBSI3AHHBIMU C TeJIaMH BpallleHUs: UWIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Teja BpaileHus (IWIMHIP, KOHYC, chepa U 1map) U OOBACHATH
CIOCOOBI MOTYYEHUS TE BPAILIECHHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIookKeHne chephl U MIOCKOCTH;

BBIYKCIIATh BEJIMYMUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallleHUs, O0BEMBI U
TUIOLIAAN TTOBEPXHOCTEN MHOTOIPAHHUKOB U TEJ BPAILEHUS, TEOMETPUUECKHUX TEI
C IpUMEHEHUEM (HOpMYJT;

CBOOOJHO ONEPUPOBATH MOHSATUSMH, CBA3AHHBIMM C KOMOMHAUUSAMH TEJ
BpallleHUsT ¥ MHOTOTPAaHHUKOB: MHOTOTPDAaHHUK, BIOHUCaHHBIH B cdepy u
ONUCaHHBIM OKOJO cdeprl, chepa, BOUCaHHasE B MHOTOTPAHHUK WM TEJO
BpalICHUS;

BBIYMCIIATh COOTHOLIEHUS MEXKIy IUIOIIAAIMH TOBEPXHOCTEH M 00bEMamMu
MMOJOOHBIX TEII,

n300paxkatb M3ydaeMble (UIYpPbl, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3
PUCYHKOB TpPOCTBIX OOBEMHBIX (UTyp: BHUI CBEpXy, COOKY, CHHM3Y, CTPOUTH
CEYEHMS TeJl BPAIlCHUS;

U3BJIEKaTh, HWHTEPHPETUPOBATH W  MpeoOpa3oBbIBaTh  HMH(OpMALUMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTexax M
PUCYHKAaX;

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHSTH OIE€paliy HaJl BEKTOPAMH;

3a/1aBaTh MIOCKOCTh YPAaBHEHUEM B IEKAPTOBOW CUCTEME KOOP/IMHAT;

pemiaTb N€OMETPUYECKHE 3aJa4d Ha BBIUHCIEHUE YIJIOB MEXKIY IPSMBIMA U
IUIOCKOCTSIMM, BBIYHCJIEHUE PACCTOSIHUMM OT TOYKH 10 IJIOCKOCTH, B LIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/IA MIPU PEIICHUH;

CBOOOJIHO ONEPHUPOBATH MOHITUSAMH, CBI3AHHBIMU C JBUKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM;

BBITIOJHATH M300pa’K€HUsI MHOTOTPAHHUKOB U TEJI BPAIICHUS MPH MapaljieIbHOM
MIEPEHOCE, LEHTPAIBHOM CHUMMETPHH, 3€PKAIBHOM CHUMMETPHUH, IPH IMOBOPOTE
BOKPYT MPsIMOii, mpeoOpa3oBaHus Mo100us;

CTPOUTh CEUEHUS MHOTOTPAHHUKOB M TeJl BpAILIEHUS: CEUYCHMS UWIMHIApA
(mapajuienbHO Y MEPHEHAUKYJISPHO OCH), CEUYEHHUs KOHyca (mapajuieibHbIE
OCHOBAHMIO U MPOXOIAIIME YEPE3 BEPILINHY ), CEUEHUS 11apa;

HCIIOJIB30BaTh METO/IbI IOCTPOEHUS CEYEHUI: METOJ CJIE0B, METO/I BHYTPEHHETO
POEKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBATh FTEOMETPUUYECKHE YTBEPKICHHUS;
NPUMEHATh T€OMETpUYECKHe (PAaKThl Ui PEHICHHUS CTEPeOMETPUUYECKUX 3ajad,
MPEANOIAraloNX HECKOJIBKO IIaroB pEHIeHUs, €CIU YCIOBUA NPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOH (hopme;

pemaTh 3aJa4y Ha JTOKa3aTeIbCTBO MATEMATHYECKUX OTHOIIECHWA M HAaXO0KJECHUE
r€OMETPUYECKHUX BEJIUYMH;

MIPUMEHSTH TPOTPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI
[P PELIEHUHU CTEPEOMETPUUECKUX 3a1a4;

OPUMEHATH IOJIyYCHHBIC 3HAaHUS HA IPAKTUKE: CPaBHUBATh, aHAIM3UPOBATh U
OLICHMBATh pEaJbHbIE CUTYallUH, NPHUMEHATh H3YUYCHHBIC IIOHATHUS, TEOPEMBI,
CBOMCTBa B MPOLECCE IMOMCKAa PEHIeHUS MAaTeMaTU4YeCKH CQPOpPMYIHMPOBAHHON
npoOJeMbl, MOJETUPOBATh pEAJIbHbIE CHTyalldd Ha S3bIKE T'€OMETPHH,
UCCIIEI0BATH IIOCTPOEHHBIE MOJIENHN C UCIIOJIB30BAaHUEM T'€OMETPUUECKUX TTOHITHM
U TeopeM, ammapaTta ajareOpbl, peliaTh MPaKTUYECKUE 3a7aud, CBA3aHHbBIE C
HAaXO0XKJIEHUEM F€OMETPUUYECKUX BEIUYHH;

MMETh Ipe/ICTaBlIeHU 00 OCHOBHBIX 3Tanax pa3BUTHs F€OMETPUU KaK COCTABHOMN
4acTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTe/bHbIe
padoThI padoTsbI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnonoxeHue npsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieH UKy ISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuKu 7
BexTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHWUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJTACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 0600IICHNE 1 15 1
cUcTeMaTu3auuvs 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBrokeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKC IJIIOCKOCTH, IMapaJUICIIbHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUsS HA PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOy IPOCTPAHCTBO

[TonsATHS: IepeceKaromuecs MIOCKOCTH,
nepeceKarommecs mpsmMas ¥ mioCKOCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300pakKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (UTyYp,
HECYIIECTBYIOINUX O0OHEKTOB

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (Uryp,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE




CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs NPSIMBIX U TIOCKOCTEH

N3o06paxkenune ceyeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300paxeHune nepeceueHus MorydeHHbIX
iockocTeil. PackparBaHue mocTpoeHHBIX
CEUeHUH pa3HbIMU [[BETAMU

N3o06paxkenune ceyeHunit mupamuibl, Kyda u
IIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux péopa.
N300pakeHue nepecedyeHus NoTy4eHHbIX
I10cKocTel. PackpanBaHue MOCTPOEHHBIX
CEUEHUN Pa3HBIMU LIBETAMU

N300pakenue ceueHuil nmupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux péopa.
N300pakeHue nepecedeHus moxy4eHHbIX
I10cKocTel. PackpamBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU [[BETAMU

N300parkenne ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux p&opa.
N300pakeHue nepecedeHus moIy4eHHbIX
I10cKocTel. PackpamBaHue MOCTPOEHHBIX
CEUeHUH pa3HbIMU [[BETAMU

Meton cienoB Uil IOCTPOEHUS CEUEHUI




15

Meroa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CBolicTBa nepeceyeHril MPsSIMbIX U
IIJIOCKOCTEN

16

Mertop cieoB it HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni PSIMBIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceyeHui B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX qepTexcef/'I U 3aIIMCh 111aroB
MOCTPOCHHMS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEMN U 3aMUCh 1IAroB
MMOCTPOEHUS

IToctpoenue ceuenuii B nupamuze, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

IToctpoenue ceuenuii B nupamuze, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazButus
IJITAHUMETPUH U CTEPEOMETPUH




23

Kontposnbnas padota "AKcuoMbI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUXCS MTPSMBbIX.
[TapautenpHbIe IPsIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHUH U
€AVMHCTBEHHOCTH IIPSIMO ITapajuIeIbHON
JAHHOM NPSAMOU, IIPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
NapaAJUIEIBbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX NpsMbIX. Teopema o
TpEX MapajuleNbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS IPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOWCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKINH

enTpanbHas nmpoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJ MEXIY
MPSIMBIMU

321,[[8.‘-11/1 Ha J0Ka3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapamuIeTbHOCTh IPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3a1aun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTBIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHust, MPOXOISILETO Yepes3
JAHHYIO MIPSMYIO Ha YepTexKe U
MapaJyIEIbHOIO IPYTrou npsimoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHHUE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napasenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiIeJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
yepe3 TOUKY, HEe TPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTU MPSIMBIX NEpECeueHus Ipu
MepeceyeHn  JIByX MapaijiesIbHbIX
IIJIOCKOCTEM TpeThben

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY I1apalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEUYEHUH TIPSIMOI C
ABYMS TapaJlJICIIbHBIMUA TNIOCKOCTAMHA




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPHUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napajuieJienune1a

41 Brrancnenue MH 0TPE3KOB B KyOe U
IPSIMOYTOJIBHOM IapajuleyIeuIIe e
[lepneH MKy IAPHOCTD NPSMOM U IVIOCKOCTH.

42 [Ipu3Hak nepneHaAuKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH
IlepneHIUKYISAPHOCTD NPSAMON U MJIOCKOCTH.

43 [Ipu3HaK nepneHuKyISIPHOCTH HPSIMOU U
IIJIOCKOCTH
TeopeMa 0 CyleCTBOBAaHUU U

m €AVMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY MPOCTPAHCTBA U
NEPIEHIUKYIISPHON K INIOCKOCTH

45 [ImockoCTH M EpIEHIUKYJIIIPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [InmockocTH M NepIeHINKYJIIIPHbIE UM
MpsiMble B MHOTOTpaHHHUKAX

47 Ilepnennukymnsap u HaknoHHasd. [loctpoenue
MEPIEHIUKYIISIpA U3 TOUKH Ha IPSIMYIO

48 [Tepnennukynsap u HaknoHHas. [loctpoenne
MEPIEHIUKYIISIpA U3 TOUKH Ha IPSIMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas

u oOpartHas)




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

50 u oOpartHas)

o1 VYroa Mexay CKpelMBatoIIUMHUCA TPSIMbIMU

59 ITouck neprneHauKyJIIpHBIX MPSMBIX C
IIOMOUIBIO NEPIIEHIUKYJIIPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoeHue ceuenuii kyba, Ipu3Msl,

54 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OPTOTOHAJIBLHOM MPOEKINH
ITocTpoeHue ceuenuii kyba, Ipu3Msl,

55 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 tockocty. [ImockocT cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyJIIpPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIE/ICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosSHUM OT TOUKH JI0 IIIIOCKOCTH
CriocoObl OMYCTUTh NEePIEHAUKYIISPHI:

60 CUMMETpHUS, CIBUT TOYKHU IO MapaijieIbHOI
psAMOM

61 CaBur no HenapauienbHON IPSIMOH,
MN3MEHEHNE PACCTOSIHUM

62 KonrtponsHas padora "B3anmuoe

PACIIOJIOKCHHUC MTPAMBIX U IIOCKOCTEH B




npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yroa MKy MPsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: Yroa MEKIY

CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBIYUCIICHUS YyIJIa
MCKAY NPAMBIMHA B MHOT'OI'PAHHHUKAX

66

JiByrpansblii yroia. CBOMCTBO JIMHEWHBIX
YIUIOB JIBYT'PAaHHOIO yTila

67

68

69

[lepnenaukynspusie miockoctu. CBOMCTBA
B3alMHO NEPIEHIUKYISIPHBIX MIOCKOCTEN

[Ipu3Hak nepneHaAuKyJISAPHOCTH IIIIOCKOCTEN;
Teopema O MPSAMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEN
IIJIOCKOCTH

[IpsimoyronbHBIN Napasienenumnes; Kyo;
U3MEPEHMs], CBOMCTBA IIPSIMOYTOJIBHOIO
napajuiejenumena

70

Teopema 0 tMaroHany NPSMOYTOIBHOTO
napajJiesIenuIes1a U ClIeJCTBUE U3 Heé

71

72

CTepeOMeTpI/I‘{eCKHC U NPpUKIIaIHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPsAMBIX U IIIIOCKOCTH

HOBTOpeHI/ICI CKpCHIUBAOIINUCCA TTPSAMBIC,
napaJijiCJIbHBIC IJIOCKOCTU B CTAHAAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSAMBIX, PACCTOSHUE

73 MEX/ly CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUsAX

74 PaccrosiHME OT TOYKH 10 INIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
Boruncnenue pacCTOSHUNA MEXIy

75 CKPEILMBAIOIINMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYISIPHOM INIOCKOCTH
TpéxrpaHHblil yroi, HEpaBeHCTBA U

76 TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCHUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIJIa

77 DneMeHTHI CPEePUIECKON TeOMETPUH:
reoJie3nYecKue JIMHUYU Ha 3emiie

78 KonTtponbHast pabota "Yrisl u paccTostHUS"

79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK U
€ro 3J1eMeHTH!"

80 [Inpamnpa. Buael nupamun. IpaBuinbHas
nupamuia

81 ITpusma. [IpsiMast 1 HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

82 [IpsiMoit napainenenunen, NpsMOyTroIbHBINA
napajuiesienumnesn, Kyo

83 Brinykible MHOrorpanHuku. Teopema
Ditnepa

84 Brinykiibie MHOrorpanHuku. Teopema




Olinepa. IIpaBunpHbIe U NOTyNPaBUIbHBIE

MHOTOTPaHHUKHU
85 Konrponsnas padora "MHororpaHHUKH" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1mo 6a31/1c3u/ TPEX 1
BEKTOPOB, HE JISKAIIUX B OAHOH IJIOCKOCTH
92 CkaisipHOE TIPOU3BEICHUE 1
03 Brruunciienue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Ipocreiimme 3a7a9u ¢ BEKTOpaMu 1
95 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o001IeHre U cucTeMaTU3alus 3HaHU! 1
100 WroroBas koHTpoJsibHas paboTa 1
101 Hrorosast koHTpopHAs paboTa 1
102 O000111eHIE U CUCTEMATH3AIU 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m  Tema ypoka Kontpoabusbie IIpakTnueckue
Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B ITPOCTpaHCTBE"
5 [ToBTOpenue tems! "CkanspHoe 1
MPOMU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria 1
MEXJly BEKTOpaMH B IpOCTpaHcTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMO, 1
MPOXOSIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BexTopHoe nmpousseneHne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IpOrpaMMHUPOBaHKE
9 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXIY NPSMBIMU B MHOTOTPaHHUKAX
11 AHanUTHYECKHEe METO/IbI pacuéTa yria 1
MEX]y TNIOCKOCTSIMU B MHOTOTpaHHHUKaX
12 dopMya pacCTOSIHUSA OT TOYKH 10 1




IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenve paccTosHUN OT TOYKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
MJIOCKOCTH B TIPABUIIBHOW MUPAMU/IS

15 KontponbHas pabora "AHanutuueckas
reoMerpust"”

16 CedeHusi MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOI'PAaHHUKHU

17 CedeHHsi MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MIJIOCKOCTH, TIEPECEYCHUS IPSIMBIX U
IUIOCKOCTEi

19 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
napajieIbHbIe CeUEHUs

20 [TapannenbHble NpAMbIE U IIIOCKOCTH:
Pacy€T OTHOLIEHUN

21 [TapamienbHbIe TPSIMBIE U TNTIOCKOCTH: YTJIIBI
MEXIY CKPEIMBAIOIIUMUCS TTPSIMBIMHU
[lepnenauKyasipHBIE TPSIMBIE U IJTIOCKOCTH:

29 CTaH/JapTHBIE Maphl MEPIEHAUKYIISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUH
MHOTOTPAaHHUKOB

93 [lepnienquKynsipHBIE MPSMBIE U TUIOCKOCTH:
Teopema O TpeX MepneHIuKyIsIpax

24 [lepnenauKyIsIpHBIC TPSAMBIC U INTIOCKOCTH:
BBIUMCJICHHUSI IJTMH B MHOTOTpaHHUKAX

25 [ToBTOpEHME: TUIOIAAX MHOTOYTOJIbHUKOB,




(GhopMyIIBI IS TUTOIIAICH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: MIIOMIAN MHOTOYTOJIBHUKOB,
(dbopMyIIBI IS TUTOIIACH, COOOpaKEHUS
o00us

[ToBTOpEHME: IIIOMIAIX MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAICH, COOOpaKEHHUSI
o 100us

[Tnomany ceyeHuit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100MsI

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

30

31

32

KonTponbHas padora "[loBropenue:
MHOTOT'PaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

O06BéM Tena. OObeM MPSIMOYTOIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0Oa, 0 KBajpaType
Ky0a; 0 TPUCEKILUH yIia

33

CrepeomeTpHuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOIBHOTO
napaJuleenuneaa

34

35

[Ipuxnaguele 3a1a4n, CBI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBHOTO
napajuienenunena

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C




BBIYUCIICHHEM 00BEMOB TPSMOI TTPU3MBI

[Ipuknagabie 3a1a4u, CBSI3aHHbBIE C 00BEMOM

37 IIPSAMOM TIPU3MBI
Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM MPU3MBI
Brraucnenue 00bEMOB TN ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém
MUPAMU/IBI

40 dopmyna 06péMa mupamuiel. OTHOIIEHUE
00BeMOB UpamMu ¢ OOLIUM YIJIOM

41 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

42 CrepeoMeTpHUECKUE 33]]a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHUECKUE 33]]a4H, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4n o Teme "OOBbEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMHUIBI

16 [Tpumenenue o0bEMOB. Brruncienue
PACCTOSHUS JI0 TIOCKOCTH

47 KonTtponbhas padora "O0béM
MHOTOTrpaHHHKaA"

48 Hunuaapudeckasi MOBEPXHOCTD,

o0pa3yroniue MUIHHIPUIECKON




IMOBEPXHOCTHU

Humuaap. [psmoit KpyroBou HUIUHIDP.

49 [Imomane MOBEpXHOCTH UIMHIAPA

50 Konuueckas moBepXHOCTb, 00pa3yloliue
KOHMYECKOMU nmoBepxHoctu. Konyc

51 CeueHnne KoHyca IIIOCKOCTHIO,
NapajuIeIbHOM MJIOCKOCTU OCHOBAHUS

52 Yceuénnslii konyc. M300pakeHre KOHYCOB
U yCEYEHHBIX KOHYCOB

53 [Tnomane 60KOBOM MOBEPXHOCTH U MOJHOM
MOBEPXHOCTH KOHYCa

54 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuueckue 3ajaun Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOEHUEM CEUECHUH LUIIMH]IPA, KOHyCa
CrepeoMeTpuueckue 3ajaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUEHUN LIWINHIPA, KOHyCa

57 [Ipuknanuble 3a1a4un, CBSI3aHHBIE C
WIMHAPOM

58 [TpuxnanHblie 3a1a4u, CBSI3aHHBIE C
HUIHHIPOM

59 Cdepa u map
[Tepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwne nrapa u cdepsl miockoctsio. Bua u
n300pakeHue mapa

61 [Tepecedenue cdepsl U mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi mnockoctsro. Bun u
n300pakeHHE 1mapa

Ypasuaenue chepsl. [Lnomans cheps u eé

62 .
qacten

63 Cummetpus chepsl U mapa
CrepeomeTpuuecKue 3aauu Ha

64 JIOKA3aTeIbCTBO M BBIYUCIICHUE, CBSI3aHHBIC
co cepoii U mapom, TOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpuuecKue 3a1a4u Ha

65 JTOKA3aTeIbCTBO M BBIYUCIICHUE, CBSI3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM UX
CEYEHUH TIIOCKOCTHIO

66 [Ipukianubie 3a1a4n, CBsI3aHHBIE CO cPepoit
U II1apOM
[ToBTOpEHME: OKPY>KHOCTH Ha TIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIE
noxoous

68 Paznmunbie KOMOWHAIIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3amaun o Teme "Tena u MOBEpXHOCTH
BpaieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BpauieHus"

71 KonTponbhas pabota "Tena u moBepXHOCTH
BpauieHus"

79 O06neém munuHapa. Teopema 06 00bEME

MPSIMOTO ITUJIMHAPA




73

Brrancnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpéM KoHyca

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYycCa

CrepeomeTpHUyeCcKHe 3a/1a4i, CBSI3aHHbIE C
BbIYHUCIICHEM 00BbEMOB LIMIIMH/IPA, KOHYCa

76

[Ipuknanueie 3anaun mo teme "OO0bEMBI U
IJI0NIaAu oBepxXHOCTEN Ten"

7

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00Bvéme mapa. [Tnomank chepsl.
CrepeoMeTpHuECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB I11apa, IIapOBOTO
CErMEHTA U MAapOBOI0 CEKTOpa

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomaaso cepbl. COOTHOMIEHUS MEXKITY
TUTOMIAISIMA TTOBEPXHOCTEH M 00bEMaMuU
MOJOOHBIX Tl

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 06bE€Ma npu mo100uu.
CrepeomeTpuiecKue 3a1a4uu, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TeN U IUIOMIAIEN
[IOBEPXHOCTEN

80

81

KonTponbnas padota "[Tnomanu
MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TN
JBmxeHus npoctpancTBa. OToOpakeHusl.

JIBrokeHus U paBeHCTBO ¢uryp. Oduue
CBOMCTBA JBUYKCHUU




82

Bubl iBrkeHMIN: TapauielIbHBIN IEPEHOC,
LIEHTpaJIbHAsi CAMMETPHS, 3epKajJbHAas
CHMMETpPHS, IOBOPOT BOKPYT MPSIMOM

83

84

85

[Ipeo6pazoBanust mogodus. [Ipsmas u cdhepa
Ditnepa

['eomeTpHuueckue 3a1a4n Ha IPUMEHEHHE
JIBYDKCHUS

KoHnTtposbHas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee nmosropenue 11 moHsTHH 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucremarusauus 3Hanui: "[lapamiensHocTh
MPSMBIX U IJTIOCKOCTEH B IPOCTpaHCTBE"

87

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo10B Kypca reomerpun 10—-11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BeKkTopsl B
npoctpaHcTae”

88

89

90

Ob6o6uaroree noropeHue 11 noHsATUi 1
MeTo10B Kypca reometrpun 10—-11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BeKkTopsl B
npocTpaHcTBe"

Ob6o6maromee noropenue 11 noHsATH 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cuctemarusaius 3Hanuil: "Oo6bem
MHOTOrpaHHHUKa"

Ob6o6maroree noropenue 11 noHsATHi 1

MeTO0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3HaHui: "O0bem




MHOTOrpaHHHKaA"

91

92

93

O6o6matomee moBTopeHue 11 moHsaTH 1
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucTteMaTusanys 3Hanuii: "Ilomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TET"
O6o6matomee moBropeHue 11 moHsaTH 1
MeTOoI0B Kypca reometrpun 10-11 kmaccos,
cucTteMaTusanys 3Hanui: "Ihomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TE"

HToroBast KOHTpoNbHAs paboTa

94

95

96

Wrorosas koHTpoJsibHasA paboTa
[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aLHs
3HAHUHI

HcTopust pa3BuTHS CTEpEOMETPHUN KaK

HAyYKH U eé POJIb B pa3BUTUHU COBPEMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

97

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

100

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOIMI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK
HAyYKH U eé POJIb B pa3BUTHU COBPCMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK
HAyKH U eé POJIb B pa3BUTHU COBPCMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOT Uit




Wcropus pa3BuTUs CTEPEOMETPUU KaK

101 HayKd U € POJIb B PA3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX ¥ KOMITBFOTEPHBIX TEXHOJIOTHH
HcTopust pa3BUTHs CTEpEOMETPUU KaK
102 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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