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NNOACHUTEJIBHAA 3AIINCKA

I'eomerpust siBiIsIeTCS OTHUM U3 0a30BBIX KYPCOB HA YPOBHE CPeIHET0 00IIero 00pa3oBaHus,
TaKk Kak 00ecrneuynmBaeT BO3MOXHOCTb HW3YyYEHMs] JAMCLUUIUINH  €CTECTBEHHO-HAy4HOMU
HAIpPaBJIEHHOCTH U MPEAMETOB I'YMaHUTAapHOro LUKJIA. IIOCKOJIBKY JIOrMYecKoe MBILUICHUE,
dopmupyeMoe INpH M3y4eHHH OOYy4arOIIMMHUCS TOHATHMHBIX OCHOB TI'€OMETpUH, IIpU
JI0KAa3aTeNIbCTBE TEOPEM M IOCTPOCHMM LEMNOYKHM JIOTMYECKHMX YTBEP)KJIECHUN IpU PpELICHUU
TCOMETPUYECKUX 3a/ad, YMEHHE BBIABUIaTh M OINPOBEPraTb THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aj1ad.

Ilens ocBoeHmsi mporpamMmbl yueOHoro Kypca «I'eomerpus» Ha yriyOnEHHOM YpOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOydYalOUIMXCS MPU M3YYEHUH TE€OMETPHH, Kak
COCTaBIISIIONIEH TIpeAMeTHOW oOmactn «Marematuka ¥ WH(MOpMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TPUOOPETEHHUs] U WCHOJIb30BaHUS 0ojiee TITyOOKHX T'€OMETPHUUECKUX 3HAHWNA U
NEUCTBUN, CIEIU(PUYHBIX T'€OMETPUH, U HEOOXOJMMBIX JJISl YCIEHIHOTO NMPO(ECCHOHATEHOTO
00pa3oBaHus, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTEeMaTHKH.

[IpuopuTeTHRIME 331a4aMH Kypca T€OMETPHH Ha yriIyOJIEHHOM YPOBHE, PACIIUPSIONIIMH U
YCUJIMBAIOIIUMH Kypc 0a30BOT0O YPOBHS, SBIISIOTCS:

pacumpeHue npecTaBIeHUs O TEOMETPUHN KaK YaCTH MUPOBOI KyJIbTyphl U (POPMUPOBAHUE
OCO3HAHHUA B3aMMOCBSA3U I'€OMETPUH C OKPYKAIOLIIUM MUPOM;

dbopMupoBaHUE TPEACTABIECHUS O TMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJIEIISIX, TO3BOJISIOIIMX OMUCHIBATh U U3YYaTh Pa3HbIC SIBJICHUS OKPYKAIOIEro
MUpa, 3HaHWE MOHATUHHOTO ammnapara o paszaeny «CrepeoMeTpus» y4eOHOro Kypca reoMeTpuu;

dbopMupoBaHUEe yMEHHUS BIIAJETh OCHOBHBIMU OHATUSMHU O MPOCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMHU CBOWCTBaMH, 3HaHHE TeopeM, (OpMysl U YMEHUE HUX NPUMEHSTh, yYMEHUs
JTOKa3bIBaTh TEOPEMbI i HAXOIUTh HECTAHJAPTHBIE CITIOCOOBI PEIICHUS 3a1a4;

¢opmMHupoBaHHE yMEHHUS pACIO3HABATh Ha YEpTEXax, MOACIIX U B peabHOM MHUpE
MHOTOIPAHHUKH U TeJa BPALEHUsI, KOHCTPYUPOBATh NT€OMETPUUECKUE MOJIETH;

dbopmupoBanue MOHUMAaHUS BO3MOXKHOCTH aKCHOMaTHYECKOT O MOCTPOCHHUS
MaTeMaTHYeCKUX Teopuil, (popMupoBaHHE MOHMMAHUS POJIM AKCMOMATHKU TPU MPOBEICHUH
pacCyKIeHHUI;

(GopMHpOBaHHE YMEHHUS BIAJETh METOJaMM JI0Ka3aTeIbCTB M aJIrOPUTMOB DPELICHHUS,
YMEHMSI HMX TPUMEHATh, IPOBOAUTH JOKA3aTEIbHBIE PACCY)KIEHUS B XOIEC pEIICHHUA
CTEPEOMETPUYECKUX 337a4 M 3aJa4 C [PAKTHUYECKUM CcoJepKaHHeM, (OpMHUpPOBaHUE
IpPEACTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB IPU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IPOBEECHUM JI€AYKTUBHBIX PACCYXACHMUI;

pa3BUTHE U COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
00yJaroIuxcsl, IMO3HABATEIbHOM AaKTUBHOCTH, MCCIIEJOBATEIbCKUX YMEHHMHM, KPUTUYHOCTH
MBIIIJICHUS, UHTEpECa K U3YyYEHUIO T€OMETPUH;

¢dopmupoBaHrne (QYHKIIMOHAIBHOM T'PAaMOTHOCTH, pEJIEBAHTHOW T'E€OMETPUU: YMEHHS
pacro3HaBaTh IPOSIBICHUS T€OMETPUUECKUX MOHATUH, 00BEKTOB M 3aKOHOMEPHOCTEH B peasbHBIX
JKU3HEHHBIX CUTyallUsIX W TPU H3YYEHHHM JPYTUX Y4YEOHBIX TPEIMETOB, MPOSIBICHUS



3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEaJIbHbIX CHUTYyalUl, MCCIIECIOBAHUS
IIOCTPOCHHBIX MOJEJIEH, NHTEPIPETALH IT0OJTy4EHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIEpXKATEIBLHBIMH JIMHUSIMU yueOHOTO Kypca «I'eomerpusi» B 10—11 kmaccax
sBisitores: «lIpsiMble U TIJIOCKOCTH B IPOCTpaHCTBE», «MHOrorpaHHukmn», «Tema BpaiieHus»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBHIKEHHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TtpeboBaHWE «yMETh ONEPUPOBATH TOHITHSIMUN,
pElIeBaHTHBIMH T€OMETPHH Ha yriyOiaéHHOM ypoBHE 00yueHust B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJIEpXKATENbHBIM JIMHUAM Y4eOHOro Kypca, a (OpPMHpPOBAHHME JIOTHUECKUX YMEHHH
pacrpenensercs He TOIBKO MO CoIepKaTebHBIM JIMHUSAM, HO M 110 rojiam o0y4yenus. Cojepxanue
00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaraM OcBoeHUs1 DenepanbHOi paboueii
IPOTPaMMBI, pacrpeieIEHHBIM 110 TOaM 00y4eHUsl, CTPYKTYPUPOBAHO TAKMM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHIUIIHAIBHBIM BOIIPOCaM 00y4Yaroluecs o0paaauch HEOJHOKPATHO. DTO
MO3BOJIIET ~ OPraHMU30BaTh  OBJAJCHME TEOMETPUUECKMMHU TOHATUAMHU U  HaBbIKaMU
II0CJIEI0BATENBHO M MOCTYNATEIbHO, C COOJIOACHUEM IPUHIMIA IIPEEMCTBEHHOCTH, & HOBBIE
3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY T'€OMETPHUECKUX MPEACTABICHUI 00yJaromuXCsl, paCIIupss
U yrayouiss e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexox Kk U3y4EeHUIO TEOMETPUHN Ha YIITYOJIEHHOM YPOBHE ITO3BOJISICT:

co3mathk ycinoBus i auddepeHnmanyu  0Oy4eHHs, IMOCTPOCHHS WHAWBHIYaTbHBIX
00pa3oBaTeNbHBIX  MPOTPAMM, obecrieunTh  yriIyOJ€HHOE  HW3YYEeHHE  TEOMETPHUU
KaK COCTaBJISIFOIIEH yueOHOoro npeamera «MaTeMaTHukay;,

MOJArOTOBUTH OOYYAIOUIMXCS K MPOJODKEHUIO M3YUYCHUST MAaTeMaTHKU ¢ y4ETOM BBIOOpA
Oynymeir mpodeccun, obecrieunBas TPEEMCTBEHHOCTh MEXKIYy OOIUM M TPOQECCHOHATBHBIM

o0Opa3oBaHHEM.

Ha uzyuenue yue6Horo Kkypca «I'eomerpusi» Ha yriryoaéHHOM ypoBHe oTBoauTcs 204 vaca:
B 10 xmacce — 102 gaca (3 yaca B Heneno), B 11 kmacce — 102 gaca (3 yaca B Hellemio).

COJEP)KAHUE OBYYEHUA

10 KUIACC

[IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATHS cTepeoMeTpur. Touka, mpsiMasi, IIOCKOCTh, MPOCTPaHCTBO. [loHsATHE
00 aKCHOMAaTHYECKOM MOCTPOSHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3aumHoe pacrnosiockeHHe MPsIMBIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, TAPAIIEIbHBIE U
CKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaromuxcs npsamsix. [lapamiensHocTs NpsAMBIX 1
IUIOCKOCTEM B MPOCTPAHCTBE: NapajuleibHbIE IMPSIMbIE B IIPOCTPAHCTBE, MApAJUIEIBHOCTh TPEX



OPSMBIX, ApPAJUIEIBHOCTb MPSAMOM M IIOCKOCTH. [lapamuienbHOE W LEHTpaJlbHOE
IIPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBONCTBA NMapauIEIbHOIO MPOEKTUPOBAHUSL.
N3obpakenue ¢puryp B napauienbHON MPOSKIUH. YTIIBI C COHANPABIECHHBIMH CTOPOHAMH, YOI
MEXIy NPSAMBIMH B IPOCTpaHCTBE. llapamienpHOCTh MIIOCKOCTEH: MapajlIeIbHBIE IUIOCKOCTH,
CBOMCTBA MapajieNbHBIX TuIockocTel. [IpocTeiiiie npocTpancTBEHHBIE (PUTYPBI HA MIIOCKOCTH:
TETPadap, NapajuIeICIUIe, IOCTPOCHUE CEUECHUM.

[lepneHAUKyYISIPHOCTD NPSIMON U IIJIOCKOCTH: NEPIEHAUKYIISIPHBIE IPSMBbIE B IPOCTPAHCTBE,
IpsiMblE TapajuiebHble M NEPHNEHAMKYISPHbIE K IUIOCKOCTH, NMPHU3HAK NEPIEHIUKYJISIPHOCTU
NpsAMOM W TUIOCKOCTH, T€OpEMa O MPSAMOW MEPHEHIUKYISIPHOW IIOCKOCTH. OpTOrOHAIIBHOE
npoekTupoBaHue. [lepneHAuKyIslp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKM 1O IUIOCKOCTH,
paccTosiHre OT MPSIMOM 10 MJIIOCKOCTH, IPOEKLUs (PUTYpbl Ha MIOCKOCTh. [lepneHukynspHOCTb
IUIOCKOCTEW: INPHU3HAK MEPHEHIUKYISIPHOCTH  ABYX IIockoctel. Teopema o  Tpéx
NEePHEHIUKYIISPAX.

VYrabl B IPOCTPAHCTBE: YTOJ MEKY MPSAMOM M TIIIOCKOCThIO, IBYTPAaHHBIN YTOJI, TUHEUHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOWCTBa IJIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXTPAaHHOTO yria. Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O YIJIa.

MHoOrorpaHHUKHU

Buel MHOTOrpaHHUKOB, pa3BEPTKa MHOTOrpaHHuKa. [Ipusma: n-yroyisHas npusma, npsmas
U HaKJIOHHAas TpU3MbI, OOKOBas M TOJHAas TOBEPXHOCTh npu3Mbl. [lapamienenumnen,
MPSMOYTOJIBHBIN Mapajiyielenuien] M €ero cBoiicTBa. Kparwaiiiine mMyTH Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. I[IpoctpanctBennas teopema [ludaropa. [Mupamuma: n-
yrojibHasi NUpaMuia, IpaBUiIbHas U yceu€HHas nupaMmuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
IpaBWIbHON nupaMuibl. [IpaBuibHBIE MHOTOIpAaHHUKHU: IpaBUiIbHAs IpHU3Ma U IPaBHJIbHAs
nUpaMu/a, NpaBuIbHas TPEyrojabHasi TUpaMuia U IpaBUIIbHbIN TeTpa’ip, KyO0. [Ipencrasnenue o
IPABWJIbHBIX MHOTOTPAaHHUKAX: OKTa’3Ap, NOAECKadIp U UKOCAIP.

Brruncnenue 3m1eMeHTOB MHOTOTPAaHHHMKOB: p&Opa, auaroHaiu, yrisl. [lnomans O0xoBoi
MTOBEPXHOCTHU ¥ TIOJIHOM MOBEPXHOCTHU MPSIMON MPU3MBI, TUIOIIAh OCHOBAaHUH, TeOpeMa 0 O0KOBOM
MOBEPXHOCTHU MpPsIMOM mpu3Mbl. [lmomaas OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIbHOM
IUPAMHU/JIBI, TEOPEMA O TUIOIIAN YCEYEHHON TUPAMUIBIL.

CummeTpusi B HPOCTPAHCTBE. DJIEMEHThl CHMMETPHUHM NPAaBUIBHBIX MHOTOTPAaHHUKOB.
CummeTpusi B NpaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS NapajUleenuneaa, CUMMETPUs
MpaBUJIBHBIX MIPU3M, CHMMETPUS MPABUJILHON MTUPAMUJIbIL.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpPAaBICHHBIE M IPOTUBOINOJIOXKHO HaIlpaBIECHHbIE BEKTOphl. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOpAMHU: CIIOKEHUE W BBIUATAHHE BEKTOPOB, CyMMa HECKOJIbKHMX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha unciao. CBOMCTBA cI05KeHUs BEKTOpOB. CBONCTBA YMHOKEHUS
BEKTOpa Ha unciio. [TonsTne komruianapHele BEKTOpHbI. [ [pM3Hak KOMILTaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamnenenunena. Teopema O pasjaoKEHUM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTOopaM. [IpsimoyrosibHas cucrema KoopAauHat B npoctpancTBe. Koopaunarsl BekTopa. CBsi3b
MEXy KOOpJMHATaMHM BEKTOpa M KOOpAMHATaMU TOYEK. YToi Mexay Bekropamu. CkanspHOe
IIPOU3BEJIEHNE BEKTOPOB.



11 KUIIACC

Tesa BpameHus

[TonsTusi: UMAUHApPUYECKas TOBEPXHOCTh, KOHWYECKash IOBEPXHOCTh, cepuueckas
MMOBEPXHOCTh, 00pa3yroNIue MoBepxHocTel. Tena BpalieHus: WINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumHoe pacmonoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N3o00paskeHue Tel BpallleH!s Ha IIIOCKOCTH. Pa3BépTka munuHapa U kKonyca. Cummetpust cepbl
U 1iapa.

O6Bvém. OcHOBHBIE CcBoOiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napayurenenunena M cieactsus u3 Heé. OOBEM NPAMON M HAKIOHHOW TPHU3MBI, LWIMHIPA,
nupamMubl 1 KoHyca. O6bEM mapa 1 mapoBOro CerMeHTa.

KomOunammu Ten BpamieHHs W MHOTOTrpaHHUKOB. [Ipu3ma, BHHcaHHass B LMJIMHID,
onucaHHas okojo mmiuHApa. Ilepecedenme cdepsr m mapa ¢ miockocteio. Kacanme mapa u
cdepsl II0CKOCTHIO. [IoHATHE MHOTOTPaHHUKA, OITMCAHHOTO OKOJIO Cephl, Chephl, BIUCAHHON B
MHOTOTPaHHHK WM TEJIO BPALICHHUS.

[Tnomans MOBEpXHOCTH IUIWHApPA, KOHYyca, miomaab chepel U e€ vacreir. [lomobue B
npoctpanctBe. OTHomieHHe OOBEMOB, IUIOMIAJCH TOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobusi, romMoTeTHs. PemieHre 3amad Ha MJIOCKOCTH C HCIIOJB30BAHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB U TEJ BpAILlEHUs: CEYSHUS] IUIMHIPA (TTapaijieIbHO
U TIEPIICHAUKYIIIPHO OCH), CEUeHHsI KOHYca (MapauleibHble OCHOBAHUIO M MPOXOJAIINE Yepe3
BEpILKHY), CEUEHUS LIapa, METOAbl MOCTPOSHUSI CEYEHHI: METO/ CIIEZIOB, METOJ] BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH.

BexkTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B mpocTpancTBe. Onepaiuy HaJ BeKTopaMu. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXeHHs. IIpsimoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. Paznmokenue BekTopa mo 6a3ucy. KoopanHaTHO-BEKTOPHBIA METOM MpPH
pelIeHUN TeOMETPUYECKUX 3a]1ay.

JBHKEeHNSA B IPOCTPAHCTBE
JBmxenus npoctpanctsa. Otobpakenus. J{BrxeHns u paBeHCTBO ¢puryp. O01ue cBOHCTBa
JBUKECHUNU. Buabl NBUKEHUN: NapajuIeIbHBIA NIEPEHOC, LEHTPAJIbHAs CUMMETPUS, 3€pKalbHAs

CHMMETpHsI, TOBOPOT BOKPYT TipsiMoit. [Ipeodpazosanus nmogodus. [Ipsmas u chepa Ditnepa.

IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YYHEBHOTI'O KYPCA «TEOMETPHSD»
(YI'JIYBJEHHBIM YPOBEHbB) HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnaHckoe BOCIMTAHHE:

c(OpPMUPOBAHHOCTh  TPAXKIAHCKON TMO3MIMHM OOydarolierocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOro OOMIeCTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SBICHHH, MpOIEAyp TIpa)kIaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUH C UX (DYHKIMSIMU U HA3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh POCCUMCKOI Ipa)K1aHCKOW MACHTUYHOCTH, YBOKEHUS K MPOLLIOMY H
HACTOAIIEMY POCCHUIMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K JTOCTUKEHHUSIM POCCUUCKHX
MaTeMaTUKOB M POCCUKWCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ATUX IJOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHIX, c(hepax SIKOHOMHUKHU;

3) 1IyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAaHHWE  JyXOBHBIX IIEHHOCTEM  POCCHUHCKOrO  Hapoaa, CcHOpMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEJCHHS, CBI3aHHOTO C MPAKTHYECKUM MPHUMEHEHHEM
I[OCTI/I)KGHI/Iﬁ HAayKH W JACATCIBHOCTBIO y‘{éHOI‘O, OCO3HAHHUC JIMYHOT'O BKJIada B IOCTPOCHHC
YCTOMYHBOTO OYAYIIETO;

4) acTeTHUYECKOE BOCMIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYas 3CTETUKY MaTeMaTHYECKIX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, pacCyKICHHI, BOCOPUUMYUBOCTh K MaTeMaTHYECKUM acHeKTaM
Pa3TUYHBIX BUJIOB HCKYCCTBA;

5) puznueckoe BocniuTanmue:

C(l)OpMI/IpOBaHHOCTB YMCHUSA IPUMCHATb MAaTCMATUYCCKUC 3HAHUA B UHTCPECAX 30POBOTO
u Oe3omacHOro o0Opasa >KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (310pOBOE
NUTaHue, cCOATAHCHPOBAHHBIN PEXXUM 3aHATHH M OT/ABIXA, PEryisipHas pu3ndecKas akTHBHOCTH),
¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHIATUSAX CIOPTHUBHO-03/JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOUS, UHTEPEC K Pa3IMuHbIM cepam
npopEeCCUOHATLHON NIESTETHLHOCTH, CBSI3aHHBIM C MaTEMAaTUKON W €€ MPHIIOKEHHUSIMH, YMCHHE
CoBepIIaTh OCO3HAHHBIA BHIOOp Oyaymielt mnpodeccuu ¥ pealn30BBIBATH COOCTBEHHBIC
KMU3HCHHBIC IUJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU
NPaKTUYECKHUX 3a/1a4 MATeMaTHIEeCKOI HaNPaBICHHOCTH;



7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKON KYJIbTYphI, MOHUMAHUE BIUSHHUS COLHUAIBHO-
SKOHOMHUYECKMX MPOILIECCOB HA COCTOSHUE MPUPOJHONM W COLUUAIBHOM Cpellbl, OCO3HAHHE
rII00aTEHOTO XapaKTepa IKOJIOTUYECKUX TTPOOIIeM, OpUEHTAITNS Ha TPUMEHEHUE MaTEMaTHIECKIX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIACTH OKPYIKAIOIIIEH Cpe/ibl, IJITAaHUPOBAHUE ITOCTYITKOB M OIICHKH
MX BO3MOXHBIX IOCIIEICTBUI JJIsl OKPYKAIOILIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM NMpPAaKTUKH, MOHMMAaHUE MAaTeMaTHYECKOW HAayKH Kak c(epsbl
YEJIOBEYECKON JEATENBHOCTH, 3TANlOB €€ Pa3BUTH M 3HAYMMOCTH JJIS PA3BUTHUS LUBUIM3ALUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MAaTEMaTUYECKON KYIbTYpOH KaK CPEACTBOM IIO3HAHUS MUDa,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEI0BATENIBCKYIO AEATEIbHOCTh MHANBUIYAIBHO U
B IpYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jlornveckue 1ecTBUA:

BBIABIISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKKM MaTeMaTHUECKUX OOBEKTOB,
MOHSTUM, OTHOIICEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMNPEICNICHUs  MOHSITHIA,
YCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKAIMM, OCHOBaHMA [UIs OOOOLICHHUS H
CpaBHEHUs, KPUTEPUHU ITPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTH M MPEOOpPa30BHIBATh CYXKIEHHUSA: YTBEPAUTENbHbIE U
OTpHULATENIbHbIE, EMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M HPOTHBOpeuHs B (haKTax,
JaHHBIX, Ha6JIIOI[eHI/I$IX u YTBCPIKACHUAX, npeajiaratb KpUTCpUuun JJISL BBISABIICHUA
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHI;

JIeNlaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JNEAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

IIPOBOJAMTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIEHUH (TIPsIMbIE U OT
IIPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAllMI0, NPUBOAUTH NPUMEPBl U  KOHTPIPHUMEPHL,

00OCHOBBIBATH COOCTBEHHBIE CYKACHUA 1 BBIBOJKI,

BBIOMPATH CIIOCOO perIeHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HaNOOJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSITEIBHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ucciiefoBaTe/IbLCcKHe JeiicTBUA:



HCIIOJIb30BaTh BOMPOCH! KaK MCCIIENOBATEIbCKUNA HHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH
BONPOCH], (UKCHPYIOIINE MPOTUBOpEUUE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITEILHO  CIUIAHMPOBAHHBI  AKCIIEPUMEHT, HUCCJIEAOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOrOo OOBEKTa, SIBJICHUS, TPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MKy 00bEeKTaMHU, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (POPMYJIMPOBAaTH O0OOIIEHHUS M BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0ICHNUS, UCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTD MOJYUYEHHBIX PE3YJIHTaTOB, BBIBOJIOB U
000011IeHHI;

MMPOTrHO3UPOBATH BO3MOXKHOC PA3BUTUC MPOLCCCA, a TAKIKC BbIABUTATH HPCAIOJIOKCHUA O
€T'0 Pa3BUTHUHU B HOBBIX YCJIOBHUIX.

Pabora ¢ nnopmanmeii:

BBISBJISITH e(UIIUTHI HH(POPMAIIUHU, TaHHBIX, HEOOXOAUMBIX JUISI OTBETa HA BOMPOC U IS
peIIeHns 3aa4u;

BbIOMpaTh HH(OpPMAMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, aAHAIU3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPHOPETUPOBATH MHQPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
MPE/ICTABIICHHUS;

CTPYKTYPUPOBATh HH()OPMAIIHIO, TPEACTABIATH €€ B pa3InYHbIX (hOpMax, WILTIOCTPUPOBATH
rpapuvecKu;

OLICHUBATh HAAE&KHOCTh HMHPOpPMAIMM IO  CAMOCTOSTEIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPcaAIbHbIe YUeOHbI€ elicTBUSA
Oo0menue:

BOCIIPUHUMATh U (DOPMYIHUPOBATh CYKJIEHHUS B COOTBETCTBUM C YCJIOBUSMU U LEISAMU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOID TOYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y pEeUICHHS 3a/1a4l, KOMMEHTUPOBATh OJyYEHHBIN pe3yNbTar;

B XO7i¢ OOCY)XJIECHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TE€Mbl, MPOOIEMBI,
pemaeMOI‘/'I 3ala4yu, BBICKA3bIBATb WJCH, HALCJICHHLIC HAa IMOHNCK PCHICHUA, COIMOCTABJISATH CBOU
CYXJIEHUS C CYKICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHApYKUBATh pa3jIMyhe M CXOJICTBO
TIO3HIINAH, B KOPPEKTHOU (popMe HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOM BO3PAYKCHHS,;

IPEACTABIIATh PE3YAbTAaThl PELICHUs 3a7aud, JKCIIEPUMEHTA, HCCIEHOBAHUSA, IIPOEKTa,
CaMOCTOSITENIbHO BRIOUPATh (POPMAT BBICTYIUICHUS C YUETOM 3aj1a4 MPE3EHTAUN U 0COOEHHOCTEH
ayIUTOPHH.



PeryasiTuBHbIe YHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranmn3anus:

COCTaBJIATh IUIAH, AJTOPUTM pEUICHUS 3aJaud, BBIOMpPATh CIIOCOO pEIICHUS C Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U KOPPEKTUPOBATh
BapUaHTHI pPEIICHUH ¢ y4€TOM HOBOM MH(pOpMaIUK.

CﬂMOKOHTpOJIb, AMOIMOHANbHBbIIA HHTEJLJIEKT:

BJIa/IETh HAaBbIKaMH [T03HABATENbHON pedIeKCHU KaKk OCO3HAHHUS COBEPIIIAEMbIX JIEHCTBHM 1
MBICTTUTEIILHBIX TTPOIIECCOB, UX PE3YIbTATOB, BIAIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHusi MaTeMaTH4eCKON 3a1auH;

NpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH MpPH PELIEHUH 3aJauyd, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JAHHBIX, HAWJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE PE3ybTATa LIEJIU M YCIOBUSAM, OOBSICHATH NPUINHBI JTOCTHIKECHHS
WIN HEJIOCTIKCHHUS pe3ylIbTaToOB JEATEIbHOCTH, HAXOMUTh OMMOKY, J[JaBaTh OIICHKY
nproOpPEeTEHHOMY OTIBITY.

CoBMmecTHas ACATECJIbHOCTD:

MOHMMATh M WCIOJIb30BATH MPEHMYILECTBA KOMAHIHOW U MHIUBUAYAJILHOU pabOTHI MpH
pemieHnH y4eOHBIX 3a7a4, TNPHUHAMATH II€JIb COBMECTHOM JESTeNbHOCTH, IIAaHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpenensaTh BUIbI paboT, TOTrOBapHBATHCS, OOCYXIATh
MpoIIeCC U Pe3ynbTaT paboThl, 00001IaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B T'PYIIOBLIX (hopmax paboTel (0OCykIeHHs, 0OOMEH MHEHHM, «MO3TOBBIE
HITYPMBI» ¥ HHBIC), BBITOJHATH CBOKO YaCTh paOOTHI U KOOPAMHUPOBATH CBOU JCHCTBUS C APYTHMH
YJIeHaMM KOMaH/Ibl, OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM,
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOZHO OINEpPUPOBATH OCHOBHBIMU TIOHATHUSMHU CTEPEOMETPUHM TMpPU PpEHIeHUH 3aJady u
IIPOBEJICHUN MaTEMaTUYECKUX PACCYKIECHUI;

IMPUMEHSTh aKCUOMBI CTEPEOMETPUH U CIIEACTBHS U3 HUX MPU PEIICHUU T€OMETPUYECKUX 3a/1a4;
KJIaccu(UIMpPOBaTh B3aUMHOE pAacIlOJIOKEHHE NPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOHO OTEPHPOBATH NOHATHSIMH, CBSI3aHHBIMU C YIJIIAMU B IPOCTPAHCTBE: MEXK/Y IPSIMBIMU B
IIPOCTPAHCTBE, MEKY MPSMON U MIIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'PaHHUKAMU;



CBOOOTHO pacro3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPAHHUKOB (TIpU3Ma, TUpaMHIa, TPSIMOYTOJIbHBIN
napajuienenumnes, Kyo);

KJIaccu(pUIUpOBaTh MHOTOI'PAaHHHUKH, BEIOMPAst OCHOBaHMS ISl KIacCU(UKAIIH;

CBOOOJTHO OTIEPHPOBATH TIOHATHIMH, CBI3aHHBIMH C CEUSHHEM MHOTOIPAaHHUKOB IIOCKOCTHIO;
BBIMOJIHATh TapaJlielbHOE, IIEHTPAJbHOE W OPTOTOHAJIBHOE MPOEKTUpOBaHME (uUTyp Ha
TUTOCKOCTB, BBITIOJHSITH N300pakeHust (GUTYp Ha TTOCKOCTH;

CTPOUTH CEYCHUS MHOTOTPAHHUKOB PA3IUYHBIMA METOJAMH, BBITIOJIHATH (BBIHOCHBIE) IJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH TUIOIIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma, MUpaMu/ia), TeOMETPHUECKUX TEI
¢ mpuMeHeHueM Hopmyi;

CBOOOJHO OINEPHPOBATH MOHATUSMH: CHUMMETPHUS B NPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTb
CUMMETpPHH, IICHTP, OCh U IIOCKOCTh CAMMETPHH (DUTYPHI,

CBOOOJHO OINEPUPOBATH MOHATUSMH, COOTBETCTBYIOLIIMMM BEKTOpaM M KOOpAMHATaMm B
POCTPAHCTBE;

BBITIOJIHATH ICHCTBUS HAJl BEKTOPAMH;

pemaTh 3aJa4d  Ha  JIOKa3aTeJIbCTBO MAaTEMAaTHYECKMX OTHOIICHHH W HAaXOXJICHUE
TeOMETPUYECKUX BEITUYMH, IPUMEHSS U3BECTHBIC METO/bI MIPU PEIICHUH MaTeMaTHUECKUX 3a/1a4
MIOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXHOCTH,

IPUMEHSTH MPOCTEUIINE MPOTrPaMMHBIE CPEICTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PEUICHUU CTEPEOMETPHUYCCKUX 3a/1a4;

U3BJICKaTh, MPEOOpa3oOBBIBATh M HHTEPIPETUPOBATH HHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPeCTaBICHHYIO Ha YePTEKaX U PUCYHKAX;

NPUMEHSTHh TIOJIyYCHHbIC 3HAHMA Ha TPAKTUKE: CpPaBHUBAThb W AHAJIU3UPOBATH pEAJIbHBIC
CUTYalliH, TPUMEHSATh HM3y4YCHHBIC TOHATHS B MpOIecce TOUCKA PEIICHUS MaTeMaTHYEeCKH
chopMyIMpPOBaHHONW MPOOIEMbI, MOACIUPOBATh pPEANbHbIC CHTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJIENU C HCIIOJIb30BAaHHUEM T€OMETPUYECKHUX TIOHSATHH U TEOPEM,
ammapara anreOpbl, pemarh IpakTUYECKHEe 33a]]auu, CBSI3aHHbIE ¢ HAX0XKICHHEM IT'€OMETPHUECKUX
BEJINYWH;

UMETb MpE/ACTaBIeHUsI 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPHUHM KaK COCTAaBHOW YacTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiacca o0ydaromuiicst HAyquTCs:

CBOOOJHO ONEpPUPOBATH IMOHITHUAMH, CBSI3aHHBIMH C [WIHHIPUYECKOH, KOHUYECKOH W
chepruecKkoit MOBEPXHOCTSIMU, OOBSICHITH CITIOCOOBI TTOJTYUCHUS;

OTIEPHPOBATH MOHATHUSIMH, CBS3aHHBIMH C TEJIAMU BPALICHUS: HWIMHAPOM, KOHYCOM, chepoil u
1apom;

pacro3HaBaTh TeJia BpameHus (IMUIuHIp, KOHYC, cdepa U map) U 00bSICHATH CIIOCOOBI TTOJTYICHHS
TEJ BpAIICHHUS,

KJIacCU(UITUPOBATh B3aUMHOE PACIIONIOKEHHE CHEPhI U TUIOCKOCTH;

BBIUMCIISATh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TeNl BpalleHHs, O0ObEMBI U IUIOMIAN
MIOBEPXHOCTEH MHOTOTPaHHHUKOB H TEJI BPALICHHUSI, TECOMETPUICCKUX TeJl C TPUMEHEHHEM (pOpMYIT;
CBOOOMHO OMNEPHPOBATh MOHATUSMH, CBS3aHHBIMH C KOMOWHALUSAMU TeNl BpaIICHUS U
MHOTOT'PAaHHUKOB: MHOTOTPAaHHHK, BIHCAHHBIA B cepy M OMUCAHHBIM OKOIO cdepsl, chepa,
BIIMCAHHAs! B MHOTOTPAHHUK WITU TEJIO BPAICHHUS,

BBIYHUCIISITH COOTHOIICHHS MEXY TUTOINAISIMUA TOBEPXHOCTEH 1 00BEMaMHU TIOJJOOHBIX TEIT;
n300paxarh W3ydaeMble (DUTYpBI, BBITOIHATH (BBIHOCHBIC) TUIOCKHME YEPTEKHU W3 PHCYHKOB
IPOCTHIX 00BEMHBIX (BUTYDP: BHII CBEPXY, COOKY, CHH3Y, CTPOUTH CEYCHUS TEJl BPAIICHUS;



U3BIIEKATh, WHTEPIPETUPOBATh U MPeoOpa3oBBIBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeJCTaBIeHHYIO Ha YepTexaxX U PUCYHKaX;

CBOOOHO OTEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMOJHATH ONEpallK HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKApPTOBOM CUCTEME KOOP/IUHAT;

pelath reoMeTpUYecKHe 3aJayd Ha BBIUMCICHHE YIJIOB MEXIY MNPSAMBIMH U IUIOCKOCTSIMH,
BBIYHCIICHHE PACCTOSHUM OT TOYKHU JIO IJIOCKOCTH, B I1I€JIOM, Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METO/Ia MPHU PELICHUH;

CBOOOHO OTIEPUPOBATH MOHATHIMHE, CBSI3aHHBIMU C IBHSKEHHUEM B IPOCTPAHCTBE, 3HATH CBOKCTBA
JIBMKCHUI;

BBITIOJHATh M300paKeHUsT MHOTOTPAHHWKOB M TEJI BpAIlCHUs MPH MapalljielIbHOM TepeHoce,
LHEHTPAJIbBHOM CHUMMETPUM, 3E€PKATbHOM CHUMMETPUU, TMPU IOBOPOTE BOKPYT MPSIMOIA,
npeoOpa3oBaHus MOI00US;

CTPOUTh CEYEHHS] MHOTOTPAHHUKOB M TEJI BpAILlEHUS: CEUeHUs LUIuHApa (MapajuiebHO U
NEPIICHIUKYISIPHO OCH), CEUeHUs KOHyca (MapaiielibHble OCHOBAaHUIO W TPOXOJSINUE 4Yepe3
BEPIIMHY), CEUCHHUS 11apa;

UCIIOJIb30BaTh  METOJIbl MOCTPOCHHSI CEUYEHHMM: METOA  CIEJOB, METOJl BHYTPEHHErO
MPOEKTUPOBAHUSI, METO]T IEPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS,

MPUMEHSTh reoMeTprueckue (akThl IS pEHICHUs CTEPEOMETPUUYECKUX 3a/1a4, TPENOIararonmx
HECKOJIBKO IIaroB PEUIeHHs], €CIIH YCIOBUS TPUMEHEHUS 33/IaHbl B IBHON U HESIBHOU (hopMme;
pemath 3aJayd  Ha  JOKa3aTelIbCTBO MaTEeMaTHUYECKUX OTHOUIEHMM M  HaXOXKIEHHUE
T€OMETPHUYECKUX BEIIUYUH;

MPUMEHSTH IPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUN
CTEPEOMETPUUYECKUX 3a/1a4;

NPUMEHSTHh TMOJy4YeHHbIC 3HAHMS Ha NpPaKTHKE: CpPaBHHUBATh, AHAJIW3UPOBATh M OILIEHUBATH
pEeabHBIE CUTYAIlNH, IPUMEHITh U3y4CHHBIC TIOHSTHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MOUCKA
pelIeHrs MaTeMaTH4YecKu chOopMyTUPOBAHHOIN MPOOIEMBbl, MOIETUPOBATh PEAIbHBIE CUTYallUH
Ha sI3bIKE TE€OMETPHUH, UCCIEI0BATh MOCTPOCHHBIE MOJEIH C MCIOJb30BAaHUEM I€OMETPUUECKHUX
NOHATUM M TeopeM, ammapara anreOpbl, peliaTh MpaKTUYeCKHe 3a7ayd, CBA3aHHBIE C
HAXO0XJ/ICHUEM T€OMETPUICCKUX BEITUUHH;

UMETh TMpeACTaBiIeHUs] 00 OCHOBHBIX JTamax pa3BUTHUsI T€OMETPUM KaK COCTaBHOM YacTu
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne n/mt HaumeHnoBaHue pa3fesnoB U TEM IPOrpaMMBbl KonnuecTBo yacos OnextpoHHbIe (IM(pOBIe) 00pazoBaTEIbHBIE PECYPCHI
Bcero
1 BBeneHue B cTepeoMeTpuio 23
2 B3auMHOe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE 6
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE 8
4 [TeprieHAMKYAAPHOCTD MPAMBIX U INIOCKOCTEHN B 25
MIPOCTPAHCTBE
5 VYTiabl ¥ paccTosIHUA 16
6 MHoOrorpaHHuK" 7
7 BexkTtops! B ipocTpaHcTBe 12
8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIUS 3HAHUI 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
11 KJIACC
Ne /it HanmMeHnoBanue pa3iesioB U TEM IPOrPaMMbI KomnuecTBo yacos DnekTpoHHbIe (IU(POBHIE) 00pa3oBaTEIBLHBIE PECYPCHI
Bcero
1 AHanuTuyeckasi reoMeTpus 15
2 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATHU3AIIMS 3HAHUH 15
3 O0BEM MHOTOTpaHHHKA 17
4 Tena BpameHnus 24
5 [Tnomaay moBEPXHOCTH U OOBEMBI KPYTIIBIX TEI 9
6 JIBrKeHUS 5
7 [ToBTOpEeHHE, 0000IIEHNE U CUCTEMATH3AIIHs 3HAHUH 17

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102
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11

12

13

14
15
16
17
18

IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Tema ypoka

OcHoBHbIE TpaBUiia U300paKEHNS HA PUCYHKE MIIOCKOCTH, MapauIebHBIX MPSIMBIX (OTPE3KOB), CEpEANHbI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, MpsiMasi, MI0CKOCTh, IPOCTpaHcTBO. OCHOBHBIE IIPaBUIIa N300paKEHUSI Ha PUCYHKE TUIOCKOCTH,
napauIeTbHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[TonsaTHs: nepecekaromuecs MI0CKOCTH, MIEPECEKAIOIUEC MIPsAMast U INIOCKOCTh; MTOJIYIIPOCTPAHCTBO
[TonsaTHs: nepecekaromuecs MIOCKOCTH, MIEPECEKAIOIUEC MIPSAMast U INIOCKOCTD; MTOJIYIIPOCTPAHCTBO
MHororpanHuKH, H300pa’keHHe MPOCTEUIINX MPOCTPAHCTBEHHBIX (DUTYP, HECYHIECTBYIOIINX OOBEKTOB
MHororpanHuKH, H300pa’keHHe MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYpP, HECYHIECTBYIOMINX OOBEKTOB
AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUSI U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEIACTBUSI U3 HUX

AKCHOMBI CTEpPEOMETPHHU U TIEpBBIE clieACTBUSA U3 HUX. CIIOCOOBI 3aaHus PSMBIX M IUIOCKOCTEH B pocTpaHcTBe. O003HaUeHUS
MPSAMBIX U TIIOCKOCTEH

N3o00pakeHre ceueHni MUpaMu/Ibl, Ky0a U TPU3MbI, KOTOPBIE MPOXOIAT Yepe3 ux péopa. M3o0pakeHue nepeceueHus moaydeHHbIX
I10cKoCTeN. PackpalyBaHue IOCTPOEHHBIX CEYEHUN Pa3HBIMU 1IBETAMHU

N3obpakenue ceueHuil mupaMmusl, Kyoa v IpU3Mbl, KOTOPBIE MPOXOAT Yepe3 ux péopa. M300paxkeHune nepecedeHns NoaydeHHbIX
MJIOCKOCTEN. PackpalirBanre NOCTPOCHHBIX CEYEHUH Pa3HbIMU IIBETAMU

N3o0pakeHne ceueHni MIpaMu/Ibl, Ky0a U IPU3MbI, KOTOPBIE MPOXOIAT Yepe3 ux péopa. M3o0pakeHue nepeceueHus moaydeHHbIX
I10cKocTel. PackpaiyBaHue IOCTPOEHHBIX CEYEHUN Pa3HBIMU 1IBETAMHU

N3obpakenune ceueHuit mupaMusl, Kyda v IpU3Mbl, KOTOPBIE MPOXOAT Yepe3 ux péopa. M300paxxkeHne nepecedeHns NoaydeHHbIX
MJIOCKOCTEN. PackpalrBanre NOCTPOCHHBIX CEYCHUH Pa3HbIMU I[IBETAMU

Merton ciaeqoB AJisi HOCTPOCHUST CEYEHUM

Merton ciaegoB AJisi TOCTpOeHUs ceueHnil. CBOMCTBA MEpEeCeUeHUI MPSAMBIX U TIJIOCKOCTEHN

Merton ciaeoB AJisi HOCTPOeHUs ceueHnil. CBOMCTBA MEpEeCEUeHUH MPSAMBIX U TIIOCKOCTEN

[TocTpoenue ceuenuii B mupamu/ie, Kyoe mo Tpém Toukam Ha péopax. Co3maHne BHIHOCHBIX YEPTEKEH U 3aMKCh IIaroB MOCTPOSHUS
[TocTpoenue ceuenuii B mupamu/ie, Kyoe mo Tpém Toukam Ha péopax. Co3maHne BHIHOCHBIX YEPTEKEH 1 3aMKCh IIaroB MOCTPOSHUS
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36

Tema ypoka

[TocTpoenue ceuenuii B nmupamuze, Kyoe no Tpém Toukam Ha péopax. CozraHre BEBIHOCHBIX YEPTEKEH U 3aIUCh 1IaroB MOCTPOSHUS
[Toctpoenue ceuenuii B nupamuze, Kyoe no Tpém Toukam Ha péopax. CozraHre BEBIHOCHBIX YEPTEKEH U 3alUCh [IaroB MOCTPOSHUS
[ToBTropenue nuanumeTpuu: Teopema 0 MPOMOPIMOHANBHBIX O0Tpe3kax. [Tomodue TpeyroabHUKOB

IToBropenue manumerpun: Teopema Menenas. Pacuersl B ce4eHUsIX Ha BBIHOCHBIX YyepTexax. McTopust pa3BUTHS IIJIAHUMETPUU U
CTEpEeOMETpUN

KoHnTtponbHas pabota uinu 3adet "Akcuomsl crepeomerpuu. CeueHus"

B3aunMHoe pacnonokeHne npsMsIx B mpoctpaHcTBe. CkpemuBatomuecs npsamele. [Ipu3Haky CKpemmuBaromuxcst IpsIMbIX.
[TapannenbHble NpsiMbIE B TPOCTPAHCTBE

TeopeMa 0 CyIIeCTBOBAHUH U €IMHCTBEHHOCTH NPAMOM MapaJUIeIbHON JAHHOU MPSIMOM, IIPOXOIAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U
HE JieXaniel Ha TaHHOU npsiMoi. JIeMMa o repecedyeHnu napauiesIbHbIX MPSIMBIX MIOCKOCTHIO

[TapanmnenbHOCTH TpeX NpsIMbIX. Teopema o TpEX mapajieNnbHbIX NPSAMBIX. TeopeMa 0 CKpelBatonInXcs MPsIMbIX

[TapannensHoe mpoekTrpoBanre. OCHOBHBIE CBOMCTBA MapaJIeIbHOTO MPOSKTHpOBaHus. M300paxkenne pa3Hbix Guryp B
NapajyIeIbHON MPOEKIINH

LlenTpanbpHas MpoeKLs. YTOJ C COHAIIPABIECHHBIMU CTOPOHAMU. YTOJI MEXKIY IPSIMBIMU
3aauM Ha JOKa3aTeNIbCTBO U MCCIIEI0BAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

[TonsTHA: MapanIenbHOCTh NPSIMON U INIOCKOCTH B IpocTpaHcTBe. [Ipru3Hak napamienbHOCTH IpsIMOM U IIockocTy. CBoMcTBa
NapaJUIEIbHOCTH IIPSIMOU U TNIOCKOCTH

['eomeTpryeckue 3a7aun Ha BRIYUCIICHUE U I0Ka3aTeIbCTBO, CBA3aHHbBIE C MAPAIIEIBHOCTHIO MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE
[TocTpoenue ceueHust, MPOXOAIIETO Yepe3 JaHHYIO MPSIMYIO Ha YEPTEkKE U MapaJlJIETbHOr0 APpYyroi npsiMoi. Pacuér oTHomeHui
[TapannenpHas IpoeKLrs, IPUMEHEHUE AJIsl OCTPOEHUs ceueHui KyOa u napasuienenunena. CBoiicTBa nmapauienenurnena U Mpu3Mbl
[TapannensHbie ocKkocTH. [IpU3HAKK MapaIIeIbHOCTH JBYX MJIOCKOCTEN

Teopema 0 mapaieIbHOCTH U €JUHCTBEHHOCTH ITIOCKOCTH, MPOXOASAIIEH YEPe3 TOUKY, HE MPUHAIICIKAILYIO TaHHOHN MJIOCKOCTH U
CIEICTBUS U3 HEE

CBolicTBa napajuIeIbHbIX INIOCKOCTEN: O MAPAJIENbHOCTH NMPSMBIX IEPECEUEHMS IIPU NIEPECEUEHNH BYX NapalIeIbHbIX MJIOCKOCTEN
TpeTbeit
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Tema ypoka

CBoiicTBa mapamienbHbIX MIIOCKOCTEH: 00 OTpe3Kax MapaylIebHbIX MPSIMbIX, 3aKII0UEHHBIX MEXKITy MapaIeIbHBIMU TUIOCKOCTSIMH; O
NIEPECEYCHUH NPSAMOM € JBYMs NTapaJlIeIbHBIMU INIOCKOCTSAMH

[ToBTopenue: Teopema ITudaropa Ha mmockocTu

[ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBHOTO TPEYrOJIbHUKA

CgoiicTBa Ky0a 1 MPSMOYTOIBHOTO NapaljIeIenuneaa

Brruncnenue JMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM Mapalijiesieumnese

[leprieHAMKYASIPHOCTH NMPAMON U TIIOCKOCTHU. [[pU3HaK NEepHEeHIUKYISIPHOCTH TPSMOM U INIOCKOCTH
[leprieHAMKYISAPHOCTH NMPAMON U TIIOCKOCTHU. [[pU3HaK NEepHEeHIUKYISIPHOCTH TPSIMOM 1 INIOCKOCTH

Teopema 0 CylIeCTBOBAaHUY U €IMHCTBEHHOCTH MPSIMOM, TPOXOIAIICH Yepe3 TOUKY MPOCTPAHCTBA U NMEPICHANKYISIPHON K
MJIOCKOCTH

[1110CKOCTH M NEPIEHAUKYIISIPHBIE UM NIPSAMbIE B MHOIOTPaHHUKAX

[1110CKOCTH M NEPIEHAUKYIISIPHBIE UM NPSAMbIE B MHOIOTPaHHUKAX

[Iepnenaukymnsap u HakinoHHas. [locTpoeHe NEpIEHIUKYIIApa U3 TOUYKU Ha IIPSIMYIO

[Iepnenaukymnsap u HakinoHHas. [locTpoeHe NepeHIUKYIIApa U3 TOUKU Ha IPSIMYIO

Teopema o Tpéx neprneHANKYIApax (mpsmast 1 oOpaTHast)

Teopema o Tpéx nmeprneHAUKYIApax (mpsmast 1 oOpaTHast)

Yrois Mexay CKpelUBAaOIUMUCA NIPSIMBIMU

[Touck nepreHIuKyISspHBIX MPSMBIX ¢ IOMOILBIO IIEPIICHAUKYIISIPHBIX IIIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuii kyoa, mprU3Mbl, MPABUIBLHON MUPAMUIBI C TIOMOIIBIO OPTOTOHATBHOM MPOEKIIUU
[Toctpoenue ceuenuii Kyba, mprU3Mbl, MPABUIBLHON MUPAMUIBI C TIOMOIIBIO OPTOTOHATBHOM MPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH. [IIToCKOCTH CUMMETpU B MHOTOTpaHHHUKAX
[Ipu3Hak nepneHauKyJIIPHOCTH MIPSMOM U INIOCKOCTHU KaK CIIEICTBUE CUMMETPUHU

[IpaBuiIbHBIE MHOTOIpaHHUKU. PacyéT pacCTOSHUN OT TOYKH 10 INIOCKOCTH

[IpaBuiIbHBIE MHOTOIPaHHUKU. Pacy€T pacCTOSHUN OT TOYKH 10 INIOCKOCTH
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Tema ypoka

CriocoObI ONyCTUTDH MEPIEHAUKYISAPBI: CAMMETPHSL, CABUT TOUKH IO MApaICIbHON MPsIMOi

CnBur no HenapamieabHON IPSIMON, U3MEHEHUE PACCTOSHUN

KonTtponbHas pabota mnu 3adet "B3anMHoe pacroyioskeHue MPsIMBIX U INIOCKOCTEH B POCTpaHCTBe"

IToBTOpEHME: Yyroy Mexay NPSAMBIMU Ha IIJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB
IToBTOpEHUE: Yoyl MKy CKPEIIUBAIOIUMHUCS NPSIMBIMU B IIPOCTPAHCTBE

I'eomeTprueckrie METObI BBIYUCICHUS yIila MEXAY IIPSMBIMU B MHOTOTPAHHUKAX

JIByrpansbiii yroa. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAaHHOIO yIia

[lepnenaukymnspHble niaockoctu. CBOMNCTBA B3aUMHO NEPIEHANKYIISPHBIX MIIOCKOCTEN

[Ipu3Hak nepneHauKyJISIPHOCTH IIJIOCKOCTEM; TEOpEMaA O MPSIMOM NIEPECEUCHUS ABYX IJIOCKOCTEU MEPIIEHIUKYIISIPHBIX TPEThEH
IUIOCKOCTH

[TpsimoyronbHBIN Napasienenunes; Kyo; n3MepeHus, CBOMCTBa MPSIMOYTOJIBHOTO Mapajuieenunena

Teopema o AuaroHany NpSMOYTOJIBLHOTO MapaljiesienuIea U CIeICTBUE U3 Hee

CrepeoMeTpHuueckre U MPUKIaTHbIE 3a/Ja4H, CBI3aHHbBIE CO B3AUMHBIM PACIIOJIOKEHUEM MPSIMBIX U TIIOCKOCTH
[ToBTOpEeHMeE: cKpenBaroLecs nNpsMble, NapauieabHbIe MIOCKOCTH B CTAHJAPTHBIX MHOTOTPaHHUKAX

[Tapa mapanienbHbIX IIOCKOCTEN Ha CKPEIIUBAIOIINUXCS MPAMBIX, PACCTOSIHUE MEXKAY CKPEIIMBAIOIIUMUCS MPSIMBIMU B TPOCTHIX

CUTyalusax
Paccrosnaue oT TOUKH A0 IIOCKOCTH, paCCTOAHUC OT HpHMOﬁ A0 IIIIOCKOCTHU
Brraucnenne paCCTOHHI/Iﬁ MCKAY CKPCHIMBAOIIUMHCA MPSAMBIMHA C ITIOMOIIBIO HGpH@HI[HKy.]IHpHOﬁ IIJIIOCKOCTH

Tpéxrpanuslil yroi, HepaBeHCTBA JJIsl TpeXrpaHHbIX yriaoB. Teopema [Iudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIs1 TPEXTPAHHOTO

yria
DneMeHTHI ChepUIECKO T€OMETPHH: T€OIe3NUCCKUE JIMHUH Ha 3eMIIe
KoHnTtposbHast pabota niu 3adet "YTisl U paccTosiHUSA"
Cucremaruzainus 3HaHU "MHOTOTpaHHUK U €0 3JIEMEHTHI"
[Tupamuga. Bunsl nupamug. [IpaBunbHas nupamuaa

[Tpusma. [Ipsamas u HakoHHas npu3Msbl. [IpaBuiibHas pu3ma
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No Tema ypoka KonnuectBo

n/n 4acoB
Bceero
82  IIpsamoii mapasuienenumnes, IpSMOYTOJIbHBINA Mapaieenunes, Kyo 1

83  Brinykisle MHOrorpanHuku. Teopema Diinepa

84  Brinykisle MHOrorpanHuku. Teopema Diinepa. IIpaBuibHble U OTyNIPaBUIbHBIE MHOTOTPAHHUKHU
85  KonrpomnbHas padora mwim 3aueT "MHOrorpaHHuKH"
86  IloHsATHE BEKTOpa HA INIOCKOCTH U B IPOCTPAHCTBE

87  CymMma BEKTOpOB

88  Pa3HOCTb BEKTOpOB

89  IlpaBuio napauienenunena

90  YMHOXEHHE BEKTOpa Ha YUCIIO

91 Pa3noxxeHue BekTopa 1o 0azucy TpEéx BEKTOPOB, HE JIEKAILIUX B OJJHON TIIOCKOCTH
92  CkanspHO€ IPOU3BEIEHUE

93  BepluncieHue yria MeX1y BEKTOpaMH B IPOCTPAHCTBE
94  Ilpocreiimue 3a1a4n ¢ BEKTOpaMu

95  Ilpocreiimue 3agaun ¢ BEKTOpaMu

96 Ilpocreiimue 3agaun ¢ BEKTOpaMu

97  llpocreiimue 3a1a4n ¢ BEKTOpaMu

98  OO06o0061meHue U cucTeMaTu3anys 3HaHUH

99  OO6o061eHne U cucTeMaTH3anys 3HaHUH

100 HToroast KOHTpOJIbHASA PabOTA MU 3a4eT

101 Hroroast KOHTpOJIbHASA PabOTa MU 3a4eT

102 O6o06meHne u cucTeMaTu3anus 3HaHUK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC
Tema ypoka

IToTOpenue Tembl "KoopanHaTel BEKTOpa HA MIIOCKOCTH U B MPOCTPaHCTBE"
[ToBTOpenue tems! "CkanspHoe NPOU3BEAECHUE BEKTOPOB"

[ToBTOpEeHue TeMbl "Boruncienue yriia Mex,1y BEKTOpaMu B IIPOCTpaHCTBE"
[ToBTOpEeHUE TEMBI "YpaBHEHME NIPSMON, TIPOXOAIIEH Yepe3 JBE TOUKU"
YpaBHEHME MJIOCKOCTH, HOPMaJlb, ypaBHEHHE IJIOCKOCTU B OTpE3Kax
YpaBHEHME MJIOCKOCTH, HOPMaJlb, ypaBHEHHE IJIOCKOCTU B OTPE3Kax
BekropHoe npousseneHue

JInHeliHbIE HEPABEHCTBA, JIMHEHOE IPOTPaMMUPOBAaHUE

JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOTPaMMUPOBAaHUE

AHaJIUTHYECKHE METO/IBI pacuéTa yriia MeXay NpsMbIMU B MHOIOIPaHHUKAX
AHaIUTHYECKHE METO/IBI pacuéTa yriia MeX 1y IIOCKOCTSIMA B MHOTOI'PaHHUKAX
®opmysa pacCTOSIHUSI OT TOUKH /10 TUNIOCKOCTH B KOOpJAUHATaX

HaxoxxaeHne paccTossHUi OT TOUKHU J0 TIOCKOCTH B KyOe

HaxoxneHnue pacCTOSTHUN OT TOYKHU 10 INIOCKOCTH B IIPaBUIIbHOM MMPAMUJIE
KonTtponbHas padora "Ananuruueckas reomerpus”

CeueHuss MHOTOIPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKHU

Ceuenus MHOT'OTPpaHHUKOB: MCTO CJICIOB

Ceuenus MHOT'OIPpaHHUKOB: CTAaHAAPTHBIC IJIOCKOCTH, IICPCCCUCHUSA ITPAMBIX U IUIOCKOCTEH

Hapanneanble MMPAMBIC U TINIOCKOCTHU: MAPAJIJICIIbHBIC CCUCHUA

[TapamienpHble IpsIMBIE U IITIOCKOCTH: PACYET OTHOLIECHUN

[TapamienpHble IPsIMBIE U IIJIOCKOCTH: YIUIBI MEXY CKPEIIUBAIOIIMMUCS PSIMBIMU

HepHeHI[I/IKyJIHpHBIC MMPAMBIC U TINIOCKOCTHU: CTAHAAPTHBIC MAaPbl TCPICH AUKYIIAPHBIX IJIOCKOCTEH 1 MMpAMbIX, CUMMCTPUN

MHOTOTPaHHUKOB
[leprieHauKyIIpHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMa O TPeX MEPIEeHIUKYIIpax

KonnuectBo
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47

Tema ypoka

[eprienaAuKynspHBIE MPSMBIE U MJIOCKOCTH: BEIYUCICHUS [UIMH B MHOTOIPaHHUKAX
[ToBTOpEHue: mioma M MHOTOYTOJIbHUKOB, (POPMYJIBI JUIs TUIOIIAAEH, COOOpaXXKeHUs OJ00us
[ToBTOpEHUE: MmioIa M MHOTOYTOJIbHUKOB, (POPMYJIBI JUIs TUIOIIAAEH, COOOpaXeHHs 000U
[ToBTOpeHue: mioma M MHOTOYTOJIbHUKOB, (POPMYJIBI JUIs TUIOIIAAEH, COOOpaXXeHUs OJ00us
[Inomany ceueHnit MHOTOTPaHHUKOB: TIOIIA/IN TIOBEPXHOCTEH, pa3pe3aHusi Ha YacTH, COOOpaXKeHHsI o100us
[Inomanay ceueHnit MHOTOTpaHHUKOB: TIOIIA/IN TIOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpaXKeHHsI o100us
KonTtponsHas padora "[loBTOpeHrEe: MHOTOIpaHHUKH, CEUECHHsI MHOTOTPAaHHUKOB"

O061éM Tena. OOBEM MPSIMOYTOIBHOTO NapaljieNienune1a

3agaum 00 yABOEHHH Ky0a, 0 KBaJpaType Ky0a; 0 TPHCEKIIUU yria

CrepeomeTrpuueckme 3aauu, CBSI3aHHbIE ¢ 00bEMOM MPSIMOYTOJIBHOTO MapalieenuIeaa
[Ipuxnaanelie 3a1auu, CBSI3aHHBIE C BBIYMCICHHEM 00bEMa IPSMOYTOJIBHOTO MapajuieIenuneia
O06BEM npsAMOi TIPU3MBI

CrepeomeTpuyecKme 3aauu, CBSI3aHHbIE C BBIYHCICHHEM 00bEMOB MPSMON TPU3MBI
[IpukiagHblie 3a1a4u, CBSI3aHHBIE ¢ 00BEMOM MPSIMOI PU3MBI

Brruncnenue 065EMOB Tell ¢ TOMOLIBIO ONpeAenEHHOro nHTerpana. O0bEM HAKIIOHHOM NPHU3MBI
Brruucnenue 065EMOB Tell ¢ TOMOUIBIO ONpeAeNEHHOro HHTerpana. O0bEM mHUpaMuIbI
®opmyna 06bpéMa nupamuibl. OTHOIIEHHE 00BEMOB MTUPAMUJL C OOIIUM YTIIOM

®opmyna 06bpéMa mupamuibl. OTHOIIEHHE 00BEMOB MTUPAMUJL C OOIIUM YTIIOM
CrepeoMeTpruecKre 3aa4u, CBI3aHHbIE ¢ 00bEMaMU HAKJIOHHOH MPU3MBI

CrepeomeTrpuyeckue 3aauu, CBI3aHHbIE ¢ 00bEMaMU MUPAMUIbI

[puxnaansie 3agaun o Teme "O0bEMBI TeN", CBA3aHHBIE C 00BEMOM HAKJIOHHOM MPU3MBI
[Mpuknanueie 3aaaun o Teme "OO0bEMBI TeN", CBA3aHHBIE C 00BEMOM MHPAMUIBI

[Ipumenenne 00bEMOB. Brruncienne paccTosHUS 10 MIIOCKOCTH
KonTtponsnas padora "O6béM MHOTOrpaHHHUKA"
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Tema ypoka

Hunuuapudeckas HOBEPXHOCTh, 00pa3yoie HMIMHIPUIECKON ITOBEPXHOCTH

Hunuanp. [pamoit kpyroso nunusAp. Ilnomans moBepXHOCTH HUIUMHAPA

Konnueckast moBepxHOCTh, 00pa3yrolie KOHU4IeCKoi nmosepxHoctu. Konyc

CeueHne KOHYyca INIOCKOCTHIO, NapaJljIeNIbHOM MIIOCKOCTH OCHOBaHUS

Yceuénnslii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomans OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA

[Tnomans OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA

CrepeoMeTpuueckre 3a1a4i Ha JOKA3aTeIbCTBO U BBIYUCIEHUE, IOCTPOCHUEM CEUEHUM LIMIMHAPA, KOHYyCca
CrepeoMeTpuuecKkre 3aa4i Ha JOKA3aTeIbCTBO U BBIYUCIEHUE, IOCTPOCHUEM CEUEHUM LIMIMHAPA, KOHYCca
[Ipuknansble 3a1aum, CBSI3aHHBIE C LIMJIMHIAPOM

[Ipuknansble 3a1aum, CBSI3aHHBIE C LIMJIMHAPOM

Cdepa u map

[epeceuenue chepsl u mapa ¢ mwiockocTeio. Kacanue mapa u cdepsl mimockocTsio. Bun u n3obpaxenue mapa
[epeceuenue chepsl u mapa ¢ mwiockocTeio. Kacanue mapa u cdepsl minockocTsio. Bun u n3obpaxenue mapa
VYpasuenue chepsl. [Inomans cdepst u e€ yacteit

Cummerpus chepsl 1 mapa

CrepeomeTpHuueckue 3a1a4ui Ha JOKa3aTeIbCTBO M BEIUMCIICHHE, CB3aHHBIE CO CPpepoii U MapoM, TOCTPOCHUEM MX CCUCHHH
IUIOCKOCTBIO

CrepeoMeTpHuuecKkre 3ajaul Ha JOKa3aTebCTBO U BHIYHCIIEHHE, CBI3aHHBIE CO c(hepoit U IIapoM, IOCTPOCHHUEM UX CEUEHHI
IUIOCKOCTBIO

[IpuknanHbie 3a1a4u, cBsI3aHHBIE CO chepoii U mapom

[ToBTOpEHUE: OKPYKHOCTH Ha TNIOCKOCTH, BEIYMCIICHHS B OKPY>)KHOCTH, CTaHAAPTHBIE 11010015
2 2

Paznuunbie KOMOMHAIMK TeN BPAIleHNs 1 MHOTOTPAaHHUKOB

3anauu o reme "Tena U MOBEPXHOCTH BpalleHUs"

3anauu o reme "Tena U MOBEPXHOCTH BpalleHUs"
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Tema ypoka

KonTtponbHas padora "Tena u moBepXHOCTH BpameHus"

O6wém nununaapa. Teopema 06 00BEME IPAMOTO HUIHHIPA

Brruncnenue 00bEMOB TEN ¢ TOMOMIBIO onpeaenéHHoro naterpana. O6bpéM KoHyca
[Tnomaan 60KOBOM U MOTHON TOBEPXHOCTH KOHYCA

CrepeomeTpHuyecKue 3aauu, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB IMIIMHPA, KOHYCA
[puxnaansie 3anaun o Teme "OO0bEMBI U TUIOMIAAN TOBEPXHOCTEH Ten"

O06wém mapa u maposoro cekropa. Teopema 06 006béme mapa. [Tnomans chepsl. CrepeomeTpuueckue 3a1a4m, CBA3aHHBIE C
BBIYHCIIEHHEM 00BEMOB I1apa, IApOBOT0 CETMEHTA U IIapOBOTO CEKTOpa

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI TeN'", CBA3aHHBIE ¢ 00BEMOM IIapa U mIonaapio chepbl. COOTHOMICHHS MEXTY TUTOMAIIMU
MOBEPXHOCTEN M 00hEMAMHU MTOTOOHBIX TET

[TonoOHEbIe Tena B mpocTpaHcTBe. M3menenne o0béMa npu nogodun. CTepeoMeTpuiecKre 3a1a4n, CBI3aHHbIE C BBIYUCICHUEM
00BEMOB TEJ M TUIOMIA/ICH MTOBEPXHOCTEH

KoHnTtponbhas padota "[lnomany moBepXHOCTH U 00BEMBI KPYTIIBIX TEN"

JBwxkenus npoctpancTBa. OtoOpakenus. J[BrkeHus: U paBeHCTBO ¢uryp. OO1mume cBOWCTBa IBIKCHUI

Buapl nBrkeHUiA: mapauieNbHbIA NEPEHOC, [IEHTPAIbHAS CUMMETPHS, 3€pKAJIbHAS CHMMETPHS, TIOBOPOT BOKPYT MPSIMOMH
[IpeobpazoBanus momoobwus. [Ipsmas u cepa Ditnepa

['eomeTpryeckue 3aaun Ha MPUMEHEHUE IBHKEHUS

KoHnTtponbhas pabora "BekTopsl B mpocTpancTse"

O6o06maromee moBTopenue 11 mousTHI 1 MeTOI0B Kypca reomeTpun 10—11 kmacco, cucremaruzanus 3Hanuid: "[lapannenbHOCTh
NPSIMBIX U MIJIOCKOCTEHN B IpocTpaHcTBe"

Ob6o6maromee nosropenue 11 nmonstuit 1 MeTo0B Kypca reomerpun 10—11 knacco, cucremaruzanus 3HaHui: "BekTops! B
npocTtpaHcTBe"

O6o06matomee moBropenue 11 moHsaTHi 1 MeTO0B Kypca reomerpuu 10—11 kimaccoB, cucremaTu3anus 3HaHui: "BekTopbl B
npocTpaHcTae”

Ob6o6maroee nosropenue 11 nonstuit 1 MeToa0B Kypca reomerpun 10—11 knaccos, cucrematusanus 3Hanuit: "Oobem
MHOTOTpaHHUKA"

KonnuectBo
4acoB

Bcero
1

—_— e e e e

S i Gy Gy W W sy



n/n

90

91

92

93
94
95
96
97
98
99
100
101
102

Tema ypoka

Ob6o6maroree noropenue 11 nmonstuit 1 MeTo0B Kypca reomerpun 10—11 knaccos, cucrematusaius 3Hanuit: "Oobem
MHOTOTpaHHUKA"

O6o6matomee moBropenue 11 monsTHil 1 MeTo10B Kypca reomerpuu 10—11 kimaccoB, cuctemaTusanus 3Hanuid: "[lnomann
MOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

Ob6o6maromee nosropenue 11 nonstuit 1 MeTo0B Kypca reomerpun 10-11 knaccos, cucremartu3zanus 3Hanuit: "[lnomann
MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET"

HroroBast kKoHTpoIbHAs paboTa

HroroBast kKoHTpoIbHAs paboTa

[ToBTOpEeHHE, 0000IIEHNE U CUCTEMATHU3AIIMs 3HAHUH

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH M €€ pOJIb B PA3BUTUH COBPEMEHHBIX WH)XEHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHIHA
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKHU M €€ pOJTb B PA3BUTUH COBPEMEHHBIX WHXEHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHIMA
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH M €€ pOJIb B PA3BUTUH COBPEMEHHBIX WHKEHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHIMA
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH M €€ pOJIb B PA3BUTUH COBPEMEHHBIX WHKEHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH M €€ pOJTb B PA3BUTUH COBPEMEHHBIX WHKEHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHIHA
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH M €€ pOJIb B PA3BUTUH COBPEMEHHBIX WHXEHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHIMA
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJTb B PA3BUTUH COBPEMEHHBIX WHXEHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHIHA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KonnuectBo
4acoB

Bcero
1

O = e e e = s e e e

—



YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MMPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* Maremaruka. ['eomerpus, 10 xkinacc/ Mepzmsik A.I'., Homuposckuii JI.A., [Tonskos B.M.; on
penakuueit [Togonsckoro B.E., O6mecTBo ¢ orpaHMYeHHOI OTBETCTBEHHOCTHIO M3maTenbeKuit
nenTp «BEHTAHA-I'PA®y»; Axunonepuoe o6miectBo «M3marensctBo «IIpocBemenne»»

* Marematuka. 'eomerpust, 11 kmace/ Mepsnsax A.I'., Homuposckuii [.A., Iomsikos B.M.; mox
penakuueit [Togonsckoro B.E., O6mecTBo ¢ orpaHWYeHHON OTBETCTBEHHOCTHIO M3marenbckuii
nearp «BEHTAHA-I'PA®»; AxkumonepHoe oOmectBo «M3narensctBo «IIpocBemienue
* Maremaruka: ['eomerpusi, 10 kimacc/ [Totockyes E.B., 3BaBuu JI.W., O61mecTBO ¢ orpaHnueHHON
0TBETCTBEHHOCThIO «J/I[PODA»; Axuumonepnoe obmectBo «M3narenscrBo «IIpocBemienue»
* Maremaruka: ['eomerpus, 11 kmacce/ [Totockyes E.B., 3BaBuu JI.W., O01mecTBO ¢ orpaHnueHHON
0TBETCTBEHHOCTHIO «/IPODA»; AknnoHepHoe obmecTBo «M3narenscTBo «lIpocBerienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Maremaruka. ['eomeTrpus. 10 knacc. YueOHuK. YTinyOneHHBIH ypoBeHb - Mep3isk, [1onsakos,
Homuposckuii. M., 2021

2. Maremaruka. ['eomerpust. 11 kimacc. YueOuuk. YrayOnaeHHBIN ypoBeHb - Mep3isik, [Tomsikos,
Homuposckuii. M., 2021

3. lllapeirua U.®., I'ony6es B.U. dakynbratuBHbIM Kypce 110 MatemaTuke (10 kimace). — M.
[Ipoceemenue, 2009.

4. apeirun N.@., 'onyoes B.U. ®akynsTaTuBHBIN Kypc mo Mmarematuke (11 kmacc). — M.
[Ipoceemenue, 2009.

5. Totockyes E. B., 3BaBudJI.W. I'eomerpus. 10 ki1.: yaeOHUK a1 00111€00pa30BaTEIHHBIX
YUPEKACHUH C yrIIyOJIeHHBIM U TPOQMIbHBIM H3yueHHeM MaTeMaTtuku. — M.: [Ipoda, 2014;

6. ITorockyes E. B., 3saBuu JI. U., nanounuk JI. 5. ['eomerpus. 10 ki1.: MeToguyeckoe
nocobue k yue6Huky E. B. ITorockyesa, JI. . 3BaBuua «I'eometpus. 11 kmace». — M.: lpoda,
2014;

7. Iotockyes E. B., 3saBuu JI. 1. KoHTposbHbBIE U IpOBepOYHBIE pabOTHI IO TeoMeTpun. 10—
11 kmaccer: MmeTonuueckoe mocodue. — M.: Ipoda, 2007

8. Caaxsa C. M. Uzyuenue reomerpuu B 10—11 xnaccax /C. M. Caaksn, B. ®@. Byry3oB. — M.:
IIpocsemenue, 2012.

9. Anexcanapos A. JI. 'eomerpust, 10—11: Yueb. ans. obieodpaszosar. yupexaennii / A. /1.
Aunekcannpos, A. JI. Bepuep, B. 1. Peokuk. — M.: [Ipocsemenue, 2011.

10. EBcradnena JI. I1. 'eomerpust: nuaaktuyeckue marepuainst aist 10—11 kimacca. — M.
IIpocsemenue, 2012

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

1. 3agaBarop. http://zadavator.spbal.ru
2. 'eomerpus "®I'AOY IO "Akanemust Munnpocsemenus: Poccumn»
https://lesson.edu.ru/02.3/10, https://lesson.edu.ru/02.3/11
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