KBEHTHH
9,©)

ABTOHOMHAS HEKOMMEPYECKAS OBIIEOBPA30OBATEJABHAA
OPTAHM3ALIMA «CPEJHSAS OBIIEOBPA30BATEJIbHAS IIIKOJIA

«KBEHTHH»

YTBEPXJEHO
’ ['eHepanbHBIH TUPEKTOP
O «COIII «KBentun»

L L
%@ \\ E.C. CMupHOBa
_ 9k N3 Ao or 04.03.2024

PABOYASA ITPOI'PAMMA

y4eO0HOro Kypea
«["eomeTpus»
10-11 kaacenl

Bosorna
2024



IHosicHuTeIbHAA 3alIUCKA.

BaxHocTh y4eOHOrOo Kypca T€OMETpHMM Ha YpPOBHE CpPEJHEro oOmiero oOpa3zoBaHUs
00ycJIOBJI€Ha NPAKTUYECKOH 3HAYMMOCTBIO METAalpeJIMETHBIX U IPEIMETHBIX Ppe3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANpaBJICHUU JIMYHOCTHOTO PA3BUTHUS OOyYaromuxcs, (OpMHPOBAHUS
(YHKLIHMOHAJIBHON MaTeMaTU4eCKOM TI'PaMOTHOCTH, H3yU€HHs IPYIUX Y4eOHbIX IUCLUIUIMH.
PazButne y oOyd4arommuxcs MNPaBHIBHBIX NPEACTABICHUH O CYIIHOCTH M IPOHCXOXKICHUH
reOMEeTPUYECKUX a0CTpaKLuii, COOTHOIIECHUH PEaJbHOIO U HAEATbHOI0, XapakTepe OTPa)KEeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBIICHUN U IIPOLIECCOB PEAIIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAayK M pOJIM MaTeMaTU4YeCKOr0 MOJEIMPOBAaHUS B HAYYHOM IIO3HAHMM M B IIPAKTHKE
CHocOOCTBYeT (HOPMHUPOBAHHIO HAYYHOT'O MHPOBO33PEHHUS OOYYAIOLIMXCS, a TaKkKe KadecTB
MBILIEHHSI, HEOOXOAUMBIX JUIsl QAN Tallii B COBPEMEHHOM OOILIECTBE.

I'eomerpust siBnsieTcs ONHUM M3 0a30BBIX IMPEIMETOB HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, TaK Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YCHMs KaK JUCLMIUIMH €CTECTBEHHO-
Hay4HOU HaIlpaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornuyeckoe MbllIeHHE, GopMUpyeMOe MPH U3yuyeHUH OOYy4arolMMUCS MOHATUIHBIX
OCHOB T'€OMETPUM M IOCTPOCHUM LEMOYKM JIOTMUECKUX YTBEP)KIECHUH B XOJE€ PpELICHUS
FEOMETPUYECKHUX 3aJa4, YMEHHE BBIIBUIAaTh M OINPOBEpPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCS NPU pEIICHHWH 33/Ja4 €CTECTBEHHO-HAy4YHOI'O LHMKJA, B YaCTHOCTH U3 Kypca
(bU3HKH.

OpueHTanust 4emoBeKa B MPOCTPAHCTBE - YCIOBHE €r0 COIMAIbHOTO OBITHS, (opma
OTpayKeHHs OKPY’KAIOLIEr0 MUpa, YCIOBUE YCIEUIHOTO MMO3HAHUS M aKTUBHOI'O IIpeoOpa3oBaHus
neicTBuTeNbHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMH O0Opa3aMu OOBEAMHSET pa3HbIe BUIbI
yueOHOI M TPyJOBOM AEATENBHOCTH, SBJISIETCS OJHUM M3 NPOQPECCHOHATIBHO BAaXKHBIX KAYECTB,
MOSTOMY aKTyallbHa 3a/1ada (OPMHUPOBAHUS y OOYHYAIOUIMXCS MPOCTPAHCTBEHHOTO MBIIIICHHS
KaK pa3sHOBHUJIHOCTH OOpa3sHOrO MBILIUIEHHS - CYLIECTBEHHOI'O KOMIIOHEHTa B TOJITOTOBKE K
IPAKTUYECKOHN AESITEIbHOCTH 110 MHOTUM HalpaBJICHUSIM.

Llenp ocBoeHus nporpamMmsl yuyeOHoro kypca '"I'eomerpus" Ha 06a30BOM YypOBHE
0o0yueHusi - oOmeoOpazoBaresibHOE M OOIIEKYJIbTYpPHOE pa3BUTHE OOYYAIOIIUXCS Yepes
o0ecrieyeHHEe  BO3MOXKHOCTH  NPHOOpPETeHHs M HCIOJIb30BAaHHMS  CHCTEMAaTHYECKHX
TeOMETPUYECKUX 3HAHUN M JCUCTBHH, CIENM(UYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO
OPOJOJDKEHU  00pa3oBaHUs MO  CIEHUAIBHOCTSM, HE CBA3aHHBIM C  IPHUKJIAIHBIM
MCIIOJIb30BaHUEM T€OMETPHUH.

IIpuopuTeTHBIMHU 321a4aMH OCBOCHHS Y4eOHOro Kypca ''I'eomerpuun' Ha 0a3oBoM
ypoBHe B 10 - 11 kiaccax siBJSIIOTCH:

e (opMuUpOBaHHE NPEJCTABICHHUS O TEOMETPUM KaK YacTH MHUPOBOW KYyJIbTYpbl U
OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHEe NPEACTABICHHWS O MHOTOIpPaHHMKAaX M Telax BpalleHHs Kak o
BaXHEHIINX MaTeMaTUYECKUX MOJENSAX, MO3BOJIIOIIMX OMUCHIBATH U U3y4aTh Pa3HbIC SBICHUS
OKpYXaroIlero Mupa;

e (opmupoBaHHEe yMEHHs pacloO3HaBaTh Ha YepTexkax, MOJENAX U B pealbHOM MHpeE
MHOTOTPaHHMKH U TeJa BpallCHMUS,

® OBJIAJCHME METOJaMHU peIIeHUs 3aJad Ha TIOCTPOCHUS Ha H300paKeHHSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (opMuUpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHATHUSMU O MHOTOIPaHHUKAX U
TeJax BpallleHUs U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIAJICHHE AJTOPUTMAMHU PEIIEHUs] OCHOBHBIX TUIOB 33/1a4, (OPMHUPOBAHUE YMEHUS
MIPOBOAMTH HECJIOXHBIE JO0Ka3aTeNbHbIE PACCyX JCHUS B XOJ€ PEHICHHS] CTEPEOMETPUUYECKUX
3a/1a4 U 3a/1a4 ¢ MPAKTUUYECKUM CONEP KAHUEM;

® pa3BUTHE MHTEUIEKTYyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOO0y4aromumxcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUH, KPUTUYHOCTH MBILIUICHUS;

e (opmMupoBaHrue (QYHKIIMOHAIBHONH IPAMOTHOCTH, PEJIEBAHTHON I'€OMETpUU: YMEHHE
pacrio3HaBaTh MpPOSBICHUS TE€OMETPUYECKHX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B



peasbHbIX KU3HEHHBIX CUTYalUsIX W MPH U3yYEHUU APYTUX YyUEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, (POpMYJIHpPOBAaTh UX Ha S3bIKE I'EOMETPUU U CO37aBaThb
FeOMETPUYECKUE MOJIETH, NMPUMEHSATh OCBOCHHBIM T'€OMETPUUYECKUN ammapar Uis pelleHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATH U OLICHUBATD [1OJIyYE€HHBIE PE3YJIbTATHL.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI 10 T'€OMETPHUM SABIISETCS BKIIOUYCHHE B
KypC CTEpEOMETPUM B HAyaje€ €ro M3yuyeHus 3aj]ay, PElIacMblX Ha YPOBHE HHTYUTUBHOI'O
MO3HAHUS, U ONpEEICHHBIM 00pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT
pPa3BUTUIO JIOTUYECKOIO UM IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJHMPYET IpPOTEKaHUE
MHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JajbHEHIIeMy U3yUYeHHUIO IIpeaMeTa.

[Ipennoyrenue oOTAAETCS HATISAHO-KOHCTPYKTHMBHOMY METOAY OOydYeHHUs, TO €cCTb
TEOPETUYECKHE 3HAHUSA MMEIOT B CBOEW OCHOBE HEMOCPEACTBEHHOE OTHOLICHHE K MPEeIMETHO-
NPAaKTUYECKOH JEesITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH y 00yJaromuxcs B
Kypce CTepEeOMETpPUHU IMPOBOJUTCS 3a CYET pPElIeHUs 3aJad Ha CO3JaHHME MPOCTPAHCTBEHHBIX
00pa3oB M 3a7a4y Ha OINEPUPOBAHUE IMPOCTPAHCTBEHHbIMH oOpazamu. Co3nanue o0pasa
MPOBOAMUTCS C HCIOJNB30BAHUEM HAIVISIHOCTH, a ONEpPUpPOBaHHE OO0pa3oM - B YCIOBHAX
OTBJICUEHMSI OT HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €0 UCXOJHOTO COEPIKaHNUS.

OCHOBHBIMU cOfAEpKaTeNbHBIMH JHHUSIMH ydeOHoro kypca "['eomerpus” B 10 - 11
kjaccax sBistorcsa: "MHuororpannuku”, "IIpsimble M minockoctu B mpocTtpaHctBe”, "Tena
BpauieHus", "BeKkTopel U KOOpAuHATHl B npocTpaHcTBe". POpMUPOBAHUE JIOTUYECKUX YMEHUMN
pacopenensercs Mo CojAepKaTelbHbIM JUHHUSAM M 0 rojaM oOydeHHs Ha YPOBHE CPEIHEro
o0mero oOpa3oBaHUsI.

Conepxanue 0o0pa3oBaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHUS
IpPOrpaMMbl MO TEOMETPHUH, PACHPENEICHHBIM 0 rojaM OO0Yy4eHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oMm, uyTOObI OBJIQJCHHE TE€OMETPUUYECKHUMH TMOHATHUSAMU W HaBBIKAMU OCYILIECTBIISIIOCH
MOCIIEAOBATENbHO M MOCTYHATeNbHO, C COOJIIOJICHUEM TPUHIMIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKJIIOYAJIUCh B OOLIYIO0 CUCTEMY I'€OMETPUUECKUX IIPEICTAaBICHUIM 00yJarommxcs,
pacuupsis 1 yriuyomsis ee, 00pa3ys IpOUYHbIE MHOKECTBEHHBIE CBSI3U.

OO11ee uncIo YacoB, pEKOMEH0BAaHHBIX Ul U3yUYeHHs yueOHoro Kypca "['eomerpus” -
102 gaca: B 10 xacce - 68 yacoB (2 yaca B Henento), B 11 kimacce - 34 yaca (1 yac B Hezelto).

Conep:xanue o0ydyenus B 10 knacce.

IIpsmvle u nrockocmu 6 npocmpancmae.

OcHOBHbIE TOHSATHUSI cTepeoMeTpuH. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsaTHe 00 aKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3aumHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUIeIbHbIE
U cKpeuuBaronecs: mnpsmele. llapamnenbHOCTh NPSAMBIX U IIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble MpsIMbIE B MPOCTPAHCTBE, MAPAIETBHOCTh TPEX MPSAMBIX, MAPaUIEIbHOCTh
OpsIMOM M TUJIOCKOCTH. YTJIBI C COHAIPaBIECHHBIMH CTOPOHAaMH, YIOoJl MEXIy MNpPSMbIMH B
npoctpaHcTBe.  IlapamnenpHOCTH  MIIOCKOCTEN:  mapajulelbHbIE  IUIOCKOCTH,  CBOMCTBA
napajuleJIbHBIX TiockocTel. [IpocTeiimume mpocTpaHCcTBEHHbIE PUTYpPhI Ha MIIOCKOCTHU: TETPadIp,
KyO, mapajijieNenune;], NoCTPOSHUE CeUeHHH.

[lepneHIUKyISIpHOCTh NOPSIMOM M IUIOCKOCTH: MEPIEHIUKYJSPHBIE TMpsSMbIE B
IIPOCTPAHCTBE, MpsMbIE NapauIeIbHbIE M MEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPU3HAK
NEePNEHAUKYISIPHOCTA TOPSIMOM M IIJIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHeHAUKYISIPHON
IUIOCKOCTH. YTJBl B MPOCTPAHCTBE: YroJI MEXKAY NPAMON M IJIOCKOCTBIO, JBYTPaHHBINA yTOJI,
JUHEHHBINA yroa AByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PAcCTOSTHUE OT TOYKH IO
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIypbl Ha IJIOCKOCTb.
[TeprnieHAUKYISIPHOCTD TUIOCKOCTEN: PU3HAK MEPHEHINKYISIPHOCTH ABYX IUTockocTel. Teopema
0 TpeX NEPIEHIUKYIIIpaX.

MHOrorpaHHMKH.

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIPAHHUKA, BBIIYKIIBIE H
HEBBIIMYKJIbIe MHOTOTPaHHHUKH, pa3BepTKa MHOTrorpanHuka. [Ipusma: n-yroiabHasi mpu3Ma, rpaHu



Y OCHOBAHMS MPU3MBI, IPsIMasi ¥ HAKJIOHHAS MPU3Mbl, OOKOBAasl U MOJIHAS IOBEPXHOCTh IPU3MBI.
[Tapayenenunesn, NpsAMOYTOIbHBIN MapaulelenuIe] U ero csoicrsa. Ilupamuna: n-yronpHas
nupaMujia, TpaHU U OCHOBAaHWE MNUPAMHJIbI, OOKOBas W TMOJIHAS IOBEPXHOCTb MHPAMUJBbI,
OpaBWIbHAS M YyCEUYEHHAas NUpaMUAa. OJIEMEHThl NpU3Mbl M THUpamuabl. [lpaBuibHbIE
MHOTOTPaHHHUKU: TMOHITHE MPABUIBHONO MHOTOIPAaHHUKA, MPaBWJIbHAS MPU3Ma U MpPaBUIIbHAsS
nupamMua, MpaBuibHas TPEYrojabHas NHpaMHIa U TPaBUIIbHBIA TeTpasap, KyO. IlpeacraBienue
O TMpPaBWIbHBIX MHOTOTPAaHHHMKAX: OKTajdap, Hojeka’aAp U ukocadap. CedeHus mnpusMbl U
OUPAMUJIBI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEJIBHO TOYKH, MPSMOM, MIOCKOCTH.
DJeMeHTHl CHMMETPUH B MUpaMHJIaX, MapauleNenuIeaax, MpaBuiIbHbIX MHOTOIPaHHUKAX.

Bolunicnenue 371eMEHTOB MHOTOTPAHHUKOB: pebpa, auaroHanu, yrisl. [lnomaznb
OOKOBOM OBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSMOM IPU3MBI, IUIOIIA/(b OCHOBAHUMN, TEOpEMa
0 OOKOBOI MOBEPXHOCTH HpsAMOM Mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NpaBWIBHON NMUPaMUIBI, TEOpeMa O IUIOIAAM ycedeHHoW mnupamuiabl. [lonsrtue o6 oOneme.
O06beM nmupamMu/ibl, MPU3MBIL.

ITono6uble Tena B npoctpaHcTBe. COOTHOLIEHUS MEXIY IUIOIAASMHU IOBEPXHOCTEH,
o0BeMaMu ITOJO0HBIX TEIN.

Conep:xanue o0ydyenus B 11 kinacce.

Tena epawenus.

HunuHapuyeckas MOBEPXHOCTh, OOpa3yloIMe LUIMHAPUYECKONH IOBEPXHOCTH, OCh
HWIMHIPUYECKON nmoBepxHocTU. L{unuuap: ocHoBaHUs M OOKOBasi MOBEPXHOCTh, OOpa3yromas u
0Cb, TTOIIA/Ib OOKOBOM U IOJIHOM MOBEPXHOCTH.

Konunyeckass moBepxHOCTh, 00pa3yrolire KOHMYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHME M BepIIMHa, OOpasyromas M OCh, IJIONIA]Ih
OOKOBOHM W TIONHOM MOBEPXHOCTH. Y CEYEHHBIH KOHYC: OOpa3ylolllie W BHICOTA, OCHOBAaHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paamyc, AMaMeTp, IUIOMIAb MOBEPXHOCTH cdepbl. B3aumHoe
pacmonoxxeHnue chepsl 1 IUIOCKOCTH, KacaTellbHas MIIOCKOCTh K cepe, mIomanb chepsl.

N300paxxeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BepTka MUIMHIpa U KOHYCA.

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIN OKOJIO
cdepsl, chepa, BIUCaHHAsE B MHOTOIPAaHHUK, UM TEJIO BpaILlEHHs.

[Tonsitue 06 oObeme. OcHOBHBIE CBOICTBAa 00BEMOB Ten. Teopema 00 oObeme
OpSAMOYTOJIBHOTO Tapajjienenunena u ciaeacTBus u3 Hee. O0beM HMWIMHIApa, KOHyca. O0beM
mapa v miomass chepsl.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAAsIMU MOBEPXHOCTEH,
00BbeEMaMHU MTOJOOHBIX TEJI.

Ceuenuss muIuHApa (HmapayyieNbHO W TMEPHEHIUKYJISPHO OCH), CEYCHHMsI KOHyca
(mapaenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY ), CEUEHUS 11apa.

Bexmopul u koopounamul 6 npocmpancmee.

Bekrop Ha tutockoctH W B mpocTpaHcTBe. CIIOKEHHE W BBIUUTAHHE BEKTOPOB.
YMHOXeHHEe BeKTopa Ha 4Mcio. Pa3nokeHue BEKTOpa MO TPeM HEKOMIIAaHAPHBIM BEKTOPAM.
[TpaBuiio nmapamienenunena. Pemenue 3agad, cBsI3aHHBIX ¢ MPUMEHEHHEM MPaBUI ACHCTBUH C
BekTopamu. [IpsiMoyronpHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocrelimne 3amaum B KOOpAMHATAX. YTOJI MEXIy BekTopamu. CKaasipHOE MPOU3BEIACHHUE
BEKTOpOB. BbIunciienue yrioB Mexay NpsSMBIMH U TUIOCKOCTSAMH. KoopIuHATHO-BEKTOPHBIH
METO/I IIPH PEIICHUH T€OMETPHUYECKUX 3a71ad.

[Tnanupyemble IpeIMETHbIE Pe3yIbTaThl OCBOCHUS (peepanbHOil paboyeil mporpaMMel
yueOHoro kypca "I'eomerpus”" Ha 6a30BOM YpOBHE Ha YPOBHE CpPEIHETO OOIIero oOpa3oBaHUS
OpPUEHTHPOBaHbl Ha JOCTHXKEHHME YPOBHS MaTeMaTHYeCKOW I'pPaMOTHOCTH, HEOOXOIMMOIO s
YCHENIHOT0 PellIeHus 33/1a4 B PEabHOM KU3HU U CO3/1aHUE YCIOBUHU IS X OOILIEKYJIBTYPHOTO
pa3BUTHSL.



IIpenmeTHbIe pe3yJbTAThl MO0 OTAEJNbHBIM TeMaM y4eOHOro kypca "I'eomerpus''.
K xonny 10 kiacca o0yuyarommiicss HAyYnuTCs:

® OIIEpPUPOBATh MOHATUSAMU: TOUYKA, IPsAMasi, INIOCKOCTb;

® [PUMEHATH AaKCHOMBI CTEPEOMETPUM M CJIEICTBUS M3 HHUX TIPU PEIICHUU
FEOMETPUUECKUX 3a]au;

® OIEpPUPOBATh MOHATUSAMH: MAPALIEIBHOCTh MU NEPIEHIUKYJISIPHOCTh NPAMBIX U
IUIOCKOCTEH;

e KiaccupUIMpPOBATH B3aUMHOE PACIOJOXKEHHE TPSIMBIX M  IUIOCKOCTEH B
IIPOCTPAHCTBE;

e OIEpUpPOBaTh IOHATHUAMHU: JIBYI'PAaHHBIH Yroji, IpaHd JBYTPaAaHHOrO yria, pedpo
JBYTPAHHOIO yTJja, JUHEHHBIN YroJl ABYTPaHHOTO yIiia, palyCcHasi Mepa IBYIPaHHOTIO YIJia;

e OIepUpOBaTh  MOHSATHUSMH:  MHOTOIPAHHUK,  BBINYKIBI W HEBBITYKJIbINA
MHOT'OTPaHHMK, 3JIEMEHTHI MHOIOTPAHHUKA, IPABUJIbHBIN MHOTOI'PaHHUK;

® pacno3HaBaTh  OCHOBHBIE  BHUJbl  MHOIOTPAHHMKOB  (MMpamyaa, I[pU3MA,
IPSIMOYTOJIBHBIN Mapajienenumnes, Kyo0);

e Kiaccu(pUIMPOBATH MHOTOTPAHHUKH, BBIOMpAas OCHOBAHUS JUIS KIACCU(DUKAIUN
(BBIMTyKJIbIE ¥ HEBBIMYKIIbIE MHOTOTPAHHUKHU, TPAaBUJIbHbIE MHOTOTPAHHUKH, WpPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapaljIesICUIIE bl );

® OIEpPUPOBATh MOHATUSAMU: CEKYIasi IUIOCKOCTh, CEYEHHE MHOTOI'PAaHHUKOB;

® OOBICHATH NPUHLMIIBI HOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJ CIIE/I0B;

® CTPOUTH CEUYEHUS] MHOTOTPAHHHUKOB METOJOM CJI€/IOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKHUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BH CBEPXY, COOKY, CHU3Y;

e pemiath 3aJaud Ha HAXO0XJACHHE TEOMETPUYECKUX BEIMYMH IO oOpaslaM WIn
QIropuTMaM, IMPUMEHSS HU3BECTHHIE AHAJUTHUUECKUE METOJbl IPU PELUICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a7ad Ha BBIUMCICHHE PACCTOSHUN MEXIy JABYMS TOYKAMH, OT TOUKH JI0
HPSIMOM, OT TOYKHU 0 INIOCKOCTH, MEXK/1y CKPELMBAIOLIUMUCS IPSIMbIMHU;

e pemaTh 3a7add HA HAXOXKJICHHE TECOMETPUYECKHX BEIMYMH 10 00paslaMm HIu
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTUYECKWE METOJbl IpPU PELIEHUH CTaHJapTHBIX
MaTeMaTHUYECKUX 33/7a4 Ha BBIYHUCICHHE YTIIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY
HPSIMOM U TJIOCKOCTBIO, MEX1Y TUIOCKOCTSIMH, IByTPaHHbBIX YIJIOB;

® BBIYUCIATH OOBEMBI M IUJIOMAAM MOBEPXHOCTEH MHOIOIPaHHUKOB (IpU3Ma,
nupampia) ¢ OpUMEHEeHHEeM (OpMyJ, BBIYHUCIATH COOTHOIICHUS MEXAY IUIOIAAIMU
MOBEPXHOCTEH, 00beMaMH MTOI00HBIX MHOTOTPAaHHHUKOB;

® OIEpUpPOBaTh MOHATUSMU: CUMMETPHUS B NPOCTPAHCTBE, LEHTP, OCh U IJIOCKOCTh
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTh CAMMETPHHU (UTYDHI;

® U3BJIEKaTh, MpeoOpa3oBbIBATH M MHTEPIPETHpPOBaTH  HMH(poOpManuio 0
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YePTEeKaxX U PUCYHKAX;

® [PUMEHATh TeoMeTpuueckrue (akTbl JJi1 PEIIeHUs CTEPeOMEeTPUUYECKUX 3ajad,
IIPEIIOJIAraloIIuX HECKOJIBKO IIAaroB PELICHMs], €CIU YCIOBUS NPUMEHEHMs 3aJaHbl B SIBHOU
dopme;

® TIPUMEHSTH npocreiimune MIPOrpaMMHBbIE CpeacTBa u 3JIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI IIPHU PEIICHUN CTEPEOMETPUUECKHX 33]1a4;

® [PUBOAUTH IMPUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOJE M IKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T'€OMETPUU B HCKYCCTBE;

® [PUMEHATH NOJyUYEHHBIE 3HAHUS Ha MPAKTHUKE: aHAJU3UPOBATh PEaJbHbIE CUTYallUn
U TPUMEHATh U3YyYEHHblE TMOHATHS B TpoOIecce IOHMCKa pEHIeHHs MaTeMaTH4YeCKH
chopMyIMpPOBaHHOW NPOOIEMbI, MOAETUPOBATH pPEalbHblEe CHUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIJIEIOBaTh MOCTPOEHHBIE MOJENTU C MCIOJB30BaHHEM I€OMETPUUECKUX MOHITHH U TEOpeM,
anmapara anreOpbl, pelaTh NPaKTUYECKUE 33/1a4H, CBA3aHHBIE C HAXOXK/IEHUEM T€OMETPUUYECKUX
BEJIMYMH.



IIpenmeTHbIe pe3yJbTAThl MO0 OTAEJNbHBIM TeMaM y4eOHOro kypca "I'eomerpus''.
K xonny 11 kiacca od0yqyarommiicss HAy4nTCs:

e OIEpUpOBaTh  NOHATHUAMU:  LMIUHApPUYECKAas  IOBEPXHOCTb,  OOpasymolue
WIMHAPUYECKON MOBEPXHOCTH, IIHJIMH/IP, KOHMYECKasi TOBEPXHOCTh, 00pa3yromne KOHUYECKOH
MOBEPXHOCTH, KOHYC, chepruyeckasi TOBEPXHOCTh;

® pacrno3HaBaTh Tella BpalleHus (IMIUHAP, KOHYC, cdepa U map);

® OOBIACHATH CIIOCOOBI MONYUYESHUS TEJ BPAIICHHUS,

e Kiaccu(pUIMPOBATh B3aUMHOE PACIIONOkKeHHE C(hephl U TIOCKOCTH;

e OIEpUpOBaTh TMOHATUSAMHU: IIIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTa, BHICOTA
CErMEHTAa, ILIAPOBOW CIJIOM, OCHOBAaHHME IIAPOBOrO CJOS, BBICOTA IIAPOBOrO CJOS, LIAPOBOU
CEKTOp;

® BBIYUCIATH O0BEMBI U ILTOMIAAN TOBEPXHOCTEHN TEJ BPALICHUS, TEOMETPUUYECKUX Tell
C IpUMEHeHueM (HopMy;

e OIEpPUPOBATH MOHITUSIMH: MHOTOIPAHHUK, BIIMCAHHBIN B c(hepy U OMUCAHHBIA OKOJIO
cdepsl, cdepa, BMcaHHAsE B MHOTOI'PAHHHUK MJTH TEJIO BPAIICHUS;

® BBIUUCIATH COOTHOIICHUS MEXIY IUIOMIAIsIMU TIOBEpXHOCTEH U o0beMaMu
MOJOOHBIX TEJI;

e u300paxkaTth u3ydaemble GUTYPbl OT PYKH M C MPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

® BBINOJHSITH (BBIHOCHBIC) TIOCKHE YEPTEKH M3 PUCYHKOB IIPOCTHIX 00BEMHBIX (pHTY:
BUJ] CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJl BPALCHUS;

® U3BIEKaTh, HWHTEPIPETHPOBATH U  MpeoOpa3oBbIBaTh  MHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepPTEkKaX U PUCYHKAX;

® ONEpUpPOBATH MOHSATUEM BEKTOP B IIPOCTPAHCTBE;

® BBHINOJIHATH JCHCTBUSA CIIOKEHHUS BEKTOPOB, BBIUUTAHMS BEKTOPOB M YMHOXKEHUS
BEKTOpa Ha YHCII0, OOBSACHATH, KAKUMU CBOWCTBAMH OHH O0JIaJafoT;

® [PUMEHATH IPABUIIO MapaljiesIeuIea;

® ONEpUPOBATH MOHATUAMHU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yroll MEXKIY BEKTOpPaMH, CKaJspHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI;

® HAaXOJWUTh CyMMY BEKTOPOB M IIPOM3BEJIEHHE BEKTOpPA HA YHUCIO, YTojl MEeXay
BEKTOpAaMHU, CKAJIIPHOE MPOU3BEACHUE, PACKIIAIbIBaTh BEKTOP MO JIBYM HEKOJUIMHEApHBIM
BEKTOPaM;

® 3ajaBaTh IJIOCKOCTh YPaBHEHUEM B IEKapTOBOM cucTeMe KOOPAUHAT;

® TPUMEHSATH TeoMeTpHYeckue (AKThl I pEHIeHUs CTEPEOMETPUUECKUX 3ajad,
MPEANOIaralouX HECKOJbKO IIAroB PEIICHMs, €CIM YCIOBUS NPUMEHEHUs 3aJaHbl B SIBHOU
dopme;

e pemiarb IMpPOCTEHIlIMe TIeOMETPUYECKHe 3aJjaud Ha NPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METO/a,

e pemarh 3a/Ja4yd Ha J0Ka3aTeIbCTBO MATEMaTHYECKUX OTHOUIEHUMH M HAXO0XJIEHUE
TEOMETPUUECKHUX BETUYHMH MO 00pas3liaM WM aJroOpuTMaMm, IPUMEHSSI U3BECTHBIE METOJbI MPHU
pelIeHUH CTaHAapTHBIX MAaTEMaTHYECKUX 3a7a4;

® TIPUMEHSTH npocTeume MIpOTpaMMHBIE CpeacTBa u 3JEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3a/1a4;

® [PUBOAWTH MPUMEPHl MAaTEeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIE U KU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE;

® TIPUMEHSATH MOJYUYEHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peabHbIC CUTYaIlun
U TPUMEHATh M3YyYCHHbIE TIOHATUA B TIPOLECCE IMMOMCKA pEUIEHUS MAaTeMaTH4YeCKH
chopMyIUpOBaHHON MPOOJIEMBbl, MOAEIUPOBATh pPEaJbHbIE CUTyallud Ha SI3bIKE T'€OMETPUH,
MCCJIE0BATh MOCTPOEHHBIE MOJIETU C MCIOJIb30BAHHUEM T'€OMETPUUYECKUX TMOHATUM U TEOpPEM,



arrmapara anre6pr,1, pe€maTh MPAKTHUYCCKUC 3a]a4, CBA3aHHBIC C HAXOXACHUEM I'COMCTPHUICCKUX
BCJIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 [lepnieHIUKYASIPHOCTD NMPSMBIX U 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Temna Bpamenus 12
OOBEMBI TEN )
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001EeHNE, 7 1
CUCTEeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
IMOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KosamnuecTBo yacoB JJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3ydyeHust oOpa3oBaTejbHbIEC
padoThI padoTsbI
pecypcsbl
OCHOBHBIE TIOHSTHS CTEPEOMETPUU: TOUKA,
npsiMasi, ITNOCKOCTh, TPOCTPAHCTBO.
1 [TpaBuiia n300pakeHust Ha PUCYHKaX: 1
n300pakeHsI TIIOCKOCTEH, IMapauIeTbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [ToHsATHS: TIEpeceKarorecs IIOCKOCTH, 1

NnepeceKarnmmecsa npamas 1 rmiI0CKOCTb




IlonsaTus: MepeCcCKaromurecs mI0CKOCTH,
MEPECEKAIMNECA IIpsAMas U IJIOCKOCTh

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
pPHCYHKaX, Ha MIPOCKIIMOHHBIX YePTEKAX

HavanpHble cBeieHHs 0 KyOe U mupamMuie,
ux pa3BEPTKU U Mojaenu. CeueHus
MHOTOIPAHHUKOB

Ha4vansHble cBeACHUS O KY6C H ImupamMuzie,

ux pa3BEépTKu U Mojenu. CedeHus
MHOTOTPaHHUKOB

TToHsaTHEe 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

TToHsaTHEe 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHSI U3 HAX

10

11

[TonsiTre 06 akcHOMaTHYECKOM
IIOCTPOEHNUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CICACTBUS U3 HUX

[ToHsiTHE 00 aKCHOMATHYECKOM
MOCTPOCHUU CTCPECOMCTPUN: AKCUOMBI
CTCPCOMCETPHUU U CIICACTBUA U3 HUX

Bzaumnoe PacCIoJIOKCHHUEC IPSAMBIX B
MMPOCTPAHCTBE: NICPECCKAIOIINCCA,
NnapajiCJIbHBIC U CKPCIIMBAOIIINECCH
MMpsSAMBbIC

12

[TapaeapHOCTB NPSIMBIX U TUIOCKOCTEN B




MIPOCTPAHCTBE: MapasliebHbIE IPSIMbIC B
MIPOCTPAHCTBE; MapaUIETbHOCTD TPEX
IPSIMBIX

[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEN B

13 npoctpanctse: [lapaniensHOCTh NPsAMON 1
TUIOCKOCTH

14 VYTibl ¢ COHANIPaBIECHHBIMU CTOPOHAMHU

15 VYros Mexay IpsSMbIMU B IPOCTPAHCTBE

16 Yrom Mexy IpSMbIMU B TIPOCTPAHCTBE

17 [TapannenbHOCTh MIOCKOCTEMH:
napajesibHble II0OCKOCTH

18 CBoiicTBa mapayyIeIbHBIX MIIOCKOCTEH
[Tpocreiimme npocTpaHCTBEHHbIE (PUTYPBI

19 HAa TJIOCKOCTHU: TETPas’ap, KyO,
napaiesenuie]]

20 [Toctpoenune ceuennit

21 [TocTpoenue ceuenunii
Konrtponsnas padora no reme "[IpsiMble u

22 IUIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTh NPSMBIX M IJIOCKOCTER"
[IepnieHIMKYIAPHOCTH NPSAMOU U

23 IUIOCKOCTH: TIEPIEHIUKYIISIPHBIE TIPSMBIE B
IPOCTPAHCTBE

24 IIpsiMble mapasnienbHbIe U
NEePIEHINKYISPHBIE K MIIOCKOCTH

o5 [Ipsimble mapasuienbHbIe U
NEepHEHIUKYJISAPHBIE K MJIOCKOCTH

26 [Tpu3Hak neprneHuKyISIPHOCTH IPSIMON U




IIJIOCKOCTH

[Tpu3Hak neprneHIuKyISpHOCTH IPSIMON U

27
IJIOCKOCTH

28 Teopema o nmpsiMOl EPIEHANKYIAPHON
IUIOCKOCTH

29 TeopeMa 0 psIMO¥ ITEPIIEHAUKYIIIPHOU
IJIOCKOCTH

30 Teopema o npsMOii EPIIEHANKYIIPHON
IJIOCKOCTH
[TepnieHIMKyIAp U HAKIOHHBIE: PACCTOSIHUE

31 OT TOYKH J10 IJIOCKOCTH, PACCTOSIHUE OT
OpSMOM 10 IJIOCKOCTH
[lepneniukymsip U HaKJIOHHBIE: PACCTOSHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
OpSMOM 10 IJIOCKOCTH
[lepneniuKymsip U HAKJIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
PSIMOM J10 IIJIOCKOCTH
[TepieHAUKYIISIp M HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
PSIMOM J10 IIJIOCKOCTH

35 VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY
IIPSIMOM U IIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JBYTPaHHOIO yTia

37 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYTPaHHOIO yTia

38 [lepneHIMKYIAPHOCTH MIIOCKOCTEN:




MPU3HAK NEPICHIUKYIIPHOCTH IBYX
IUIOCKOCTEHN

39

40

41

[IepnieHAUKYIAPHOCTD ILUIOCKOCTEN:
HNPU3HAK NEPHEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEMN

[leprieHANKYISAPHOCTD IIOCKOCTEH:
MpU3HAK NEPIEeHIUKYISIPHOCTU ABYX
IIJIOCKOCTEMN

Teopema o0 TpEX NepHeHIUKYJIIApax

42
43

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

Teopema o0 TpEX NepHeHIUKYJIIApax

44

KonTtponbsHas pabora mo Temam
"IlepneHIUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "YTIbl MeXAY OPSIMBIMU U
IJI0CKOCTSAMU"

45

ITorsarue MHOTI'OrpaHHMKa, OCHOBHBEIC
3JICMCHTBI MHOI'OI'PaHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPaAHHHUKH pa3BépTKa
MHOTI'OrpaHHHUKa

46

[Ipu3ma: N-yronpHas pu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HaKJIOHHAs
pU3MBbL; OOKOBasl U MOJIHASL TIOBEPXHOCTh
IIPU3MBI

47

48

[Tapamienenunen, IpsIMOYTrOJbHbBIN
napaJuIeIIeIUIe] U €T0 CBOWCTBA
IInpamua: N-yrojgpHas NUpaMuaa, TpaHy U
OCHOBaHME MHPaMHJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB NTUPAaMU/IbI; IPABUIIbHAS U




ycedu€HHas MupamMuaa

49

[IpaBuiIbHBIC MHOTOTPAHHHUKH: TIOHSTHE
IMMPaBUJIBHOI'O MHOT'OI'paHHUKA, IIpaBUJIbHAA
npu3Ma 1 npaBuJibHasA NUpaMuia,
IMpaBUJibHasA TPCYTOJIbHAA IMUPpaMHUa U
NPaBUJIBHBIN TETpasdap; KyO

50

51

52

[Ipencrapnenue o MpaBUIbLHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKAdIp U
HUKOCadIP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIbHO TOYKH, MPSMOM, TIIOCKOCTH.
DNeMEeHThl CAMMETPUU B TUPaMUIAX,
napajuiesenuneaax, mpaBuiIbHbIX
MHOTOI'PaHHHUKAX

Bbruncrnenue 31eMEHTOB MHOIOI'PaHHHUKOB:
pEOpa, AuaroHanu, yrisl

53

[Tnomane 60KOBOI MOBEPXHOCTH U TMOJTHOM
MOBEPXHOCTHU MPSAMOU NPU3MBI, IJIOIIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTHU MPSMOI MPU3MBI

54

[Tnomane 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MIPABWIILHOW IMHPAMHUJIBI,
TeopeMa O TUIOoIIaAu OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI

55

56

KonTponbhas pabota no teme
"MHororpasHuku"

TTousaTtue 00 00BEME

57

O06bEM upamMuIbl




58 O06BEM nupamMuIb1 1
59 O0BEM TUpamMu bl 1
60 O06BEM nupamMuIb1 1
61 O06BEM pu3MBbI 1
62 O0BEM TIpU3MBI 1
63 O06BEM pu3MBbI 1
64 Kontponbnas padota mo teme "O0bEMbI 1
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
65 3Hanmid. [ToctpoeHne cedenuii B 1
MHOTOTpPaHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUU. BBIYKMCIIEHHE PACCTOSIHUMI: MEXIY
66 JIBYMsI TOYKaMH, OT TOYKH 0 MPSMOM, OT 1
TOYKH JI0 THIOCKOCTH, MEXITY
CKPELIMBAIOIIUMUCS MPSMBIMU
67 Wrorosas koHTposibHas paboTa 1
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alIUs
3HaHuH. Bbruncienue yrios: Mexay
68 CKPEIIMBAIOIIUMHUCS MPSIMBIMU, MEKIY 1
HPSMOM U TIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEX]y IJIOCKOCTSIMHU
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KIIACC

Ne i/t

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

Cdepa u map: UeHTp, paanyc, TUaMeTp;
TUTOMIA/Tb TTIOBEPXHOCTH CHEPhI
B3aunmHuoe pacrionioxxenue chepbl u
IUIOCKOCTH; KacaTelibHasi TNIOCKOCTh K
cthepe; miomaas chepsl

Nzobpaxenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

HI/IJ'II/IHI[pI/I‘IGCKaﬂ IIOBCPXHOCTD,
00pasyroIue MHINHIPUIECKOM
IMOBEPXHOCTHU, OCb HHHHH}IPI/I‘IGCKOﬁ
[MOBEPXHOCTU

Hunuaap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00Pa3yroIas U OCh; IJIOMIA/Ib
OOKOBOM W MOJTHOM MOBEPXHOCTH
N300pakenne nuIMHAPA HA MITOCKOCTH.
PazBéprka nununapa. CedeHus HUIHHIPA
(TTOCKOCTHIO, MapaIeIbHON UITH
MEPIICHIUKYIISIPHON OCH IIHJIUHAPA)

Konunueckast moBepxHOCTb, 00pasyrolye
KOHHYECKOU ITOBEPXHOCTHU, OCh U BEPIINHA
KOHHYECKOU MTOBEPXHOCTU




KOHYCZ OCHOBAHME U BEPIIWHA,

8 00pa3ymolas ¥ 0Ch; IJIOIIA b OOKOBOH 1 1
MOJIHOM MMOBEPXHOCTHU

9 VYceuéHHblil KOHYC: 00pa3yIole U BBICOTA; 1
OCHOBaHUS U OOKOBasi TOBEPXHOCTh
N300paxeHne KoHyca Ha MIOCKOCTH.

10 Pa3zBéprka konyca. CedeHus KoHyca 1
(TUTOCKOCTHIO, TTApAJUICIILHOW OCHOBAHHIO, U
TUTOCKOCTBIO, TIPOXO/ISIIEH Yepe3 BEPIINHY )

1 Komb6unanus ten Bparienus u 1
MHOTOTPaHHUKOB
MHororpaHHuK, OMMCaHHBIA OKOJIO chepsl;

12 cdepa, BIMCaHHAsi B MHOTOI'PAaHHUK UJIH B 1
TEJIO BpalleHus

13 [Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 1
00BEMOB TET

14 O0béM HMINHIpa, KOHYCa 1

15 O0BEM mrapa u miomaas chepsl
[TogoOHBIE TENa B MPOCTPAHCTBE.

16 COOTHOIIICHHS MEXTY TUIOIIAIIMHU 1
MOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEI

17 KonTtponsHas padora no temam "Terna 1
BpaimeHus" u "O0beMbl Ten"

18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE 1

19 CrioxeHue ¥ BRIUMTAHUE BEKTOPOB 1

20 YMHOXeHHE BEKTOpa Ha YUCIIO 1

21 Paznoxenune BekTopa mo Tpém 1




HCKOMIIJIAaHApPHBIM BEKTOpPaM. HpaBI/IJ'IO
napauicicnuicaa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMH

23

24

[TpsMoyronbHas cucreMa KOOpAHHAT B
npoctpaHcTse. KoopauHaTel BEKTOpA.
[Ipocreimue 3aga4n B KOOpAUHATAX

VYron mexay BekTopamu. CKansipHoe
MPOU3BEIEHUE BEKTOPOB

25

Brruucnenue yrioB Mex1y IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

KonrtponbHas padora no reme "Bektopsl u

KOOpJMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, o6obIIEHNE 1
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpenwue, 0600IIEHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpEeHmE, 0600IICHUE 1
cUCTeMaTu3anys 3HaHu|. 3agaqu
MJIAHUMETPUH ¥ METOJIBI UX PEIICHUSI




[ToBTOpEeHHE, 0000IICHUE U

31 cucTeMarTu3alns 3HaHi. 3agaun 1
TUTAHUMETPHH U METOJIbI UX PEIICHHUS
[ToBTOpeHnue, 0600IICHNE 1

39 cuctemaru3anus 3HaHui. OCHOBHBIC 1
burypsl, GpakThl, TEOPEMBI Kypca
CTepEOMETPUHU

33 Wrorosas koHTpOIBbHAS paboTa 1

34 IToBTOpEHHE, 0000IIICHUE U 1
cUCTEeMaTH3aIlKs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. Maremaruka: anreOpa W Hayajla MaTEeMAaTUYECKOIO aHalN3a, TEOMETpPHUS.
I'eomerpus, yaeOnuk, 10-11-e kmaccsl, Atanacss JI.C., byty3os B.®., Kagomines C.b. u npyrue,
ITpocenienue 2023.

METOJAUYECKHUE MATEPHUAJIBI UISA YYUTEJISL

1. T'eomerpus. [Toypounsie pazpadotrku. 10—11 kmaccel: y4ued. mocodue mist
obmeobpasosar. opranu 3auuii / C. M. CaaksH, B. ®@. By Ty30B.

2.  Maremaruka: anreOpa U Hayajla MaTeMAaTUYECKOTO aHAIN3a, TEOMETPUS.
I'eomerpus, 10-11 kmaccel, 6a30BbIi U yriTyOJIeHHBIH YPOBHU: METOAMYECKHE PEKOMEHIAIIUH K
yueOnuky AtanacsH JI.C., byryzos B.®., Kagomues C.b. u apyrue

IHUD®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/subject/17/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YUYEBHOE OBOPYJIOBAHHUE
NudopmannoHHO-HATIAIHbIE MaTePHAIIbI: TIJIaKaThl; KAPTOUYKHU; ydeOHass U CIpaBOYHAs
JIUTEpaTypa; HarJIsIHbIe TOCOOUS; pa3IaTOYHbIC MaTEPHAIIBI


https://resh.edu.ru/subject/17/

