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MNMOSACHHUTEJIBHAS 3AIINCKA

I'eomeTpus sBIIETCS OJTHUM M3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO
obmrero oOpa3oBaHus, Tak Kak 00eCIeurBaeT BO3MOKHOCTh U3YUCHHUS TUCITUILTNH
€CTECTBEHHO-HAYYHOUW HANpPaBJICHHOCTH U MPEIMETOB T'YMAaHUTAPHOTO LUKJIA.



[TockonbKy JTIOTMYECKOe MBITUIeHHE, (HOPMUPYEMOE TPU N3YUECHU U
00yYarOIIMMUCS TOHSATHITHBIX OCHOB T€OMETPHH, MPHU JT0KA3ATEIHCTBE TEOPEM U
MOCTPOCHHHU 1IEMTOYKHU JJOTUUECKUX YTBEPKICHUN IIPU PEIICHUN T€OMETPUUECKUX
3a/la4y, YMEHUE BBIJIBUTATh U ONMPOBEPraTh TUMOTE3bI HETIOCPEACTBEHHO
UCIIOJIb3YIOTCS IIPU PEIICHUU 33/1a4 €CTECTBEHHO-HAYYHOr' 0 IIUKJIA, B YaCTHOCTH
dbuznueckux 3aaay.

[lens ocBoeHus mporpammbl yueOHOro kKypca «l'eomeTpusi» Ha YIIIyOJIEHHOM
YpOBHE — pPa3BUTHE WHIMBHUAYATIbHBIX CIIOCOOHOCTEH OOydYarOMIMXCA MPU HU3YyYECHUU
reOMETPHUH, KaK COCTABIISIIOLIEH MpeaMeTHON obnactu «MartemaTika U UHPOpMAaTHUKa
yepe3 obecriedyeHrue BO3MOKHOCTU MPUOOPETEHUsI W UCIIOJIb30BaHUs 0oJiee TIIyOOKUX
r€OMETPUYECKUX 3HAHUN U JIEHCTBUM, CIEIU(UYHBIX T€OMETPUH, U HEOOXOAUMBIX IS
YCHEIIHOT0 MPOo(eCcCHOHATILHOTO 00pa30BaHMsl, CBSI3aHHOTO C HCIOJb30BaHUEM
MaTEeMaTHKH.

[IpuopuTeTHBIMM 3aJja4aMH  Kypca Te€OMETpUM Ha yriayOJI€HHOM YpPOBHE,
PaCIIUPSAIONIUMHU U YCUJIUBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBJISTFOTCS:

pacliipeHue MPEJCTaBICHUS O TEOMETPUM KaK YacTH MHUPOBON KYJIbTYpPhl U
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHue MPEICTABICHUS O IPOCTPAHCTBEHHBIX (PUTYypax Kak O BaXKHEHIITUX
MaTeMaTHYECKUX MOJCIISIX, IMO3BOJISIONIMX OMHUCHIBATh U HW3y4yaTh pa3HbIC SIBICHUS
OKpYKalolIero Mupa, 3HaHWE MOHATUIUHOro amnmapara mno pasaeny «CrepeomMeTpus»
y4eOHOTr0 Kypca r€OMETpUH;

dbopMupoBaHuE YMEHHS BJIAJETh OCHOBHBIMHU TMOHSTHUSMHU O MPOCTPAHCTBEHHBIX
durypax MU uX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TeopeM, (QopMyl U YMEHHUE HX
MPUMEHSITh, YMEHHS JIOKa3blBaTh TEOPEMbl U HAXOJUTh HECTAHJAPTHBIC CIIOCOOBI
pelieHus 3a1ay;

dbopMupoBaHUE YMEHUS PaCliO3HaBaTh HA YEPTEXkKaxX, MOJIETSAX U B pealbHOM MUpPE
MHOT'OTPAHHUKU U Te€Ja BpallleHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIENH;

dbopMHUpOBaHNE TOHUMAHMSI BO3MOXKHOCTH aKCHOMATHYECKOTO IMOCTPOCHUS
MaTEeMaTUYECKUX Teopui, GOPMHpPOBAHWE TOHUMAHUS POJIM AKCUOMATHKU TPHU
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE YNPMEHHUS BIAJCTh METOJAMHU JIOKA3aTEIhCTB M aJTOPUTMOB
pelIeHus, YMEHUsT UX NPUMEHSTh, MPOBOJUTH J0KAa3aTeJbHbIE PACCYKICHHUS B XOJI€
pelIeHUs] CTEPEOMETPUUYECKUX 3ajJad M 3a7a4 C [PAKTUYECKUM COJIEpKaHUEM,
dbopMupoBaHuEe TMPEACTABICHUS O HEOOXOAMMOCTH JIOKA3aTEIhCTB MPU OOOCHOBAHUU
MaTE€MAaTHYECKUX YTBEPKIECHUW M POJM AKCMOMATUKH B MPOBEJICHHUM JI€TYKTHUBHBIX
pacCyXJIeHUN;

Pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIJICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi,  MO3HABAaTEIbHOM  aKTUBHOCTHU,  HCCIEJOBATEIILCKUX  yYMEHHH,
KPUTUYHOCTU MBIIIUICHUS, UHTEPECA K U3YYEHUIO T€OMETPHUH;

dbopmupoBanue GyHKIIMOHAIBHONW TPAMOTHOCTH, PEIIEBAHTHON T€OMETPUN: YMEHUS
pacro3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B



pEabHBIX JKU3HEHHBIX CHUTYyAllMAX WM TPU HU3YYCHUH JPYTUX Y4eOHBIX MPEIMETOB,
IIPOSIBJIICHUS 3aBUCUMOCTEN UM 3aKOHOMEPHOCTEM, MOJEIUPOBAHUs PEAIIbHBIX CUTYaLNH,
UCCIIEIOBAHUS IOCTPOEHHBIX MOJIENIEH, UHTEPIPETALIMU NOJIYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIEp)KaTEeIbHBIMU JTUHUSMU y4eOHoro kypca «['eomerpusi» B 10-11
KJ1accax sBIstOTCs: «IIpsiMble U TUIOCKOCTH B MIPOCTPAHCTBEY, «MHOTOrpaHHUKNY, « Tena
BpalieHus», « BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHME «yMETh OMNEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETpPUU Ha yriayOnéHHoMm ypoBHe oOyuenus B 10-11
KJIaccax, OTHOCUTCS KO BCEM COJIep)KaTelbHbIM JIMHUSIM y4eOHOTO Kypca, a
dbopMUpOBaHUE JIOTUYECKUX YMEHUN pachpeesiieTcs HE TOJIBKO MO COAEpKATEIbHBIM
JUHUSM, HO U 1o Tojam oOyueHus. ConepxaHue oOpa3oBaHHsA, COOTBETCTBYIOIIEE
NpeAMETHBIM  pe3yibTaTaM  OcBoeHHs — DegepaibHOM  pabodeil  mporpaMmbl,
pacnpeieNéHHbIM 0 rojaM OOy4eHHs, CTPYKTYpUPOBAaHO TakKUM 0Opa3oM, UTOOBI KO
BCEM  OCHOBHBIM, NPHUHIMIHAIbHBIM  BOIpocaM  oOydaromiuecss — oOpaliaiuch
HEOJIHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUECKUMU MMOHATUSIMU
U HaBbIKAMHU TMOCJIEAOBATEIbHO M TOCTYNATENbHO, C COOJIIOJICHUEM MPUHIUIIA
MIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMUS BKIIOYAaTh B OOIIYI0 CUCTEMY T€OMETPUUYECKUX
IpeACTaBICHUNA O00yyaroluxcs, pacmupsis # yriyonsas e€, o0pa3ys NpoYHbIe
MHOECTBEHHBIC CBSI3H.

[lepexon K U3y4eHUIO TEOMETPUU Ha YriayOlIEHHOM YPOBHE MO3BOJISAET:

co3/1aTh ycioBus it auddepeHnranuu 00yueHusl, NOCTPOSHUSI UHANBUyaIbHBIX
o0Opa3oBaTeibHBIX MPOrpaMM, OOECHEeYUTh YIIyOJIEHHOE HW3YyYEeHUE T'€OMETPUU Kak
COCTaBIISIIONIEH yueOHoro npeamera « MaremMaTuka;

MOATOTOBUTH OOYYalOIIUXCA K MPOJOJDKCHHI0 HM3YyUYECHHUS MAaTeMaTUKH C Y4ETOM
BbIOOpa Oyaymei mnpodeccuu, oOecrneunBas MNPEEMCTBEHHOCTh MEXKAY OOIMHUM U
npodecCUOHANIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebnozo «kypca «l'eomempusa» na y2uy0aéHHOM YpoeHe
omeooumcs 204 uaca: ¢ 10 knacce — 102 uaca (3 uaca 6 neoenrw), 6 11 knacce — 102
yaca (3 uaca 6 Heoe).

COAEPXKXAHUE OBYYEHUA
10 KUIACC
IIpsiMble ¥ IVIOCKOCTH B MMPOCTPAHCTBE

OcHOBHbIE TOHATHUSL CTEpEOMETpUH. Touka, mpsmasi, IIOCKOCTb, TPOCTPAHCTBO.
[Tonsitne 06 aKCMOMATHYECKOM TOCTPOCHUHM CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU
U CJIEACTBUSA U3 HUX.

B3anMmHOE pacnoniokeHue TMpsAMBIX B IMPOCTPAHCTBE: IEpECceKarolInecs,
napajuielibHble M CKpeluBatomuecs npsMbie. [Ipu3Haku CKpelnBarOmuUXcs IPSIMbIX.




[TapamienbHOCTh NPSMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE: IMAPAJUICIBHBIE MPSIMBIE B
IIPOCTPAHCTBE, MTAPAUIEIIBHOCTD TPEX MPIMBIX, TAPAIIIEIBHOCTD MPSIMOU U TUIOCKOCTH.
[TapanmnensHOe M LIEHTpabHOE MPOEKTHUpOBaHUE, H3o0pakeHue ¢uryp. OCHOBHBIE
CBOICTBa MapaJyIeIbHOTO MpoeKTHpoBaHus. M3o0paxkenue ¢uryp B mapamienbHON
IIPOCKIMU. YTIBl C COHAIIPABICHHBIMM CTOPOHAMH, YIOJd MEXAY MPSIMBbIMU B
npoctpancTBe. [lapamienbHOCTh IIOCKOCTEN: MapasulebHbIE IUIOCKOCTH, CBOWCTBA
napajuielbHbIX MIockocTel. [IpocTeiinme npocTpaHCTBEHHBIE (DUTYPHI HA MJIOCKOCTH:
TETpadIp, NapajlIeIeIUIIE I, IOCTPOCHUE CEYCHUM.

IlepnieHAUKYJISAPHOCTD NPSIMOM M IUIOCKOCTHU: IEPHEHIMKYISIPHBIEC IIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIE MMapaJUICIIbHbIE U NEPIIEHAUKYJIAPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIIEHAUKYJIIPHOCTH MPSIMOM U IIOCKOCTH, TeOpeMa O INPSIMOM MEPHEHIUKYISAPHON
I0CKOCTU. OpTOroHaNbHOE MpOEKTHpOBaHUE. llepneHauKynssp W HAaKIOHHBIE:
pPacCTOSIHUE OT TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT NPSMOM 10 TIOCKOCTH, TPOCKLIUS
burypel  Ha  IMJIOCKOCTb.  [lepneHAMKYISIPHOCTh  IJIOCKOCTEH: IIPU3HAK
MEPIICHIMKYJIIPHOCTHU JIBYX IUIOCKOCTEN. Teopema o TpEX nepneHauKysapax.

YTIabl B IPOCTPAHCTBE: Yo MEXKAY NMPSIMOU U IJIOCKOCTBIO, ABYIPAHHBIN YIOJI,
JIMHEWHBIM YroJl ABYTPaHHOro yria. TpéXrpaHHbll 1 MHOTOTpaHHbIE yribl. CBOMCTBA
IUIOCKUX YIVIOB MHOIOrpaHHoro yria. CBOWCTBA IUIOCKMX WM JBYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB JJII TPEXTPAHHOIO yIJia.

MHororpaHHuKHU

Bunpl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, npsMas U HakJIOHHAs MPU3MbI, OOKOBasl M MOJHAs MOBEPXHOCTb MPHU3MBI.
[Tapamenenunen, TpsAMOYTOJIbHBIA MapajyIeEnune]; U ero cBoucTBa. Kparuaitmue
IyTH Ha T[OBEPXHOCTM MHoOrorpanHuka. Teopema Ounepa. IIpocTtpaHcTBeHHas
teopema Iludaropa. Ilupamuaa: n-yroiapHas nupaMmuja, OpaBUIbHAs W yCEUYEHHAs
nupamuabl. CBolicTBa pédep 1 OOKOBBIX I'paHel MpaBUIIbHON nupamuabl. [IpaBuiibHbIE
MHOTOTPAaHHHUKHU: TIPABUJIbHAsL TMpyU3Ma M IpaBWIbHAsA NUpPaMUa, [PaBUIbHAA
TpeyroJibHasi MUPaMK/ia U MPaBUIIBLHBIN TeTpasap, KyO. IIpeacraBienne o mpaBUiIbHBIX
MHOT'OTPAaHHHKAX: OKTa3Ip, NOAEKAdAP U UKOCAIP.

Bblunciienre 31eMeHTOB MHOTOIPaHHHUKOB: pEOpa, nuaroHaiu, yribl. [lnomans
OO0KOBOI MTOBEPXHOCTH U TTOJIHOW MTOBEPXHOCTHU MIPSIMOM MPU3MBI, IUIOIIA(b OCHOBAHUH,
TeopemMa 0 OOKOBOHM MOBEPXHOCTH MPSMOM Tpu3MEbI. [1mommans 60KOBOM MOBEPXHOCTH
Y ITIOBEPXHOCTH NPABUIILHON MUPAMMJIBI, TEOPEMA O IUIOLIAAN YCEUEHHOU MTUPaMUIBI.

CumMeTpuss B IPOCTPAHCTBE.  OJJEMEHThl  CHUMMETPUM  MPAaBHIBHBIX
MHOTOrpaHHUKOB. CHMMETpHs B NPAaBWIBHOM MHOTOTPAHHUKE: CHMMETpUS
napajulesIenunea, CUMMETPUs IPAaBWIBHBIX IPU3M, CHUMMETpUA IPAaBWIBHOU
IIAPAMHUJIBI.

BekTOpbl 1 KOOPpAUHATHI B IPOCTPAHCTBE
IToHsITHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOU BEKTOD, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABJICHHbBIE U TPOTUBOIOJIOAKHO HAIPaBIICHHBIC



BEKTOpbI. PaBEHCTBO BEKTOPOB. J[€HCTBUS ¢ BEKTOPAMHU: CIIOKEHUE U BBIYMTAHUE
BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uncyio. CBoiCTBa
CJIO’KE€HUS] BEKTOpOB. CBOICTBA YMHOKEHHS BeKTOpa Ha uucio. [lonstue
KOMILUIaHApHbIE BEKTOPHIL. [Ipr3HaK KoMIIIIaHapHOCTH TPEX BEKTOPOB. [IpaBuiio
napasuienenunena. Teopema o pa3iioxKEHUH BEKTOpA MO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [IpsiMmoyronbpHas cucteMa KOOpAUHAT B IpocTpaHcTBe. KoopauHaTel
BeKTOpa. CBS3b MEXKAY KOOPAHMHATAMU BEKTOPA U KOOPAUHATAMU TOYEK. Y TOJI MEXIY
BeKTOpaMu. CKaJIsIpHOE MPOU3BEECHUE BEKTOPOB.

11 KUIACC

TeJia BpalmeHus

[loHATHS:  UUIAMHAPUYECKAasT  NOBEPXHOCTb, KOHHUYECKAs  IOBEPXHOCTb,
chepuueckas MOBEpXHOCTb, 0Opa3yrolire noBepxHoctel. Tena BpalieHus:: HUIUHID,
KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanMHoe pacnionoxxenue cepbl U MI0CKOCTH,
KacarelbHas IJIOCKOCTh K cdepe. M3o00pakeHue Ten BpallleHUS Ha IUIOCKOCTH.
PazBéptka mununapa u konyca. CummeTpus chepsl U 1mapa.

O6bém. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJIHOTO Mapajulenenunena W ciaeactBus u3 Heé. OObEM npsiMoil U
HAKJIOHHOW MpU3MBbl, HWJIMHIpPA, NMUpaMubl U KoHyca. OObEM mapa ¥ IIapOBOTO
CErMEHTA.

KomOuHnaruu Ten BpamieHus U1 MHOTOrpaHHuKoB. [Ipu3Ma, BiiucanHasi B IUIUH/ID,
onucaHHas okoio muiuHapa. [lepeceuenue cdepol u mapa ¢ miockoctbio. Kacanue
mapa u cepbl I0CKOCThIO. [IOHATHE MHOrOrpaHHUKa, OMMCAHHOTO OKOJIO C(hephl,
cdepbl, BIUCAHHOW B MHOTOTPaHHUK WM TEJIO BPAILICHHUS.

[lnomank MOBEPXHOCTH UWIMHIApA, KOHYyca, IUIOMAab chepbl U e yacTew.
[logoOue B mnpoctpancTBe. OTHOIIEHUE OO0BEMOB, IUIOMIAJEH MOBEPXHOCTEH
nonoOHsIx ¢uryp. IlpeoOpasoBanue nomobusi, romoterus. Pemienwe 3agad Ha
IJIOCKOCTH € UCITOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHUid MHOTOTPAHHUKOB W TEJl BpAILCHMS: CEYEHUsS LUIMHIpa
(mapajuienbHO U MEPICHANKYIISIPHO OCH), CEUEHHUsI KOHYyca (TapasuielibHble OCHOBAHUIO
Y IIPOXOJIAIINE YEPE3 BEPUIMHY), CEYEHUS Iapa, METObI IOCTPOEHUS CEUEHUI: METOT
CJIEJIOB, METOJI BHYTPEHHETO IPOEKTUPOBAHMUSI, METOJ IEPEHOCA CEKYILEH IITIOCKOCTH.

BekTOpbl M KOOPAUHATHI B MPOCTPAHCTBE

Bekropsl B npocTpaHcTBe. Onepanuu Haj BEeKTOpaMu. BeKTOpHOE YMHOKEHHUE
BeKTOpOB. CBOICTBAa BEKTOPHOTO YMHOXeHUS. [IpsMoyronpHas cuctemMa KOOpJIMHAT B
npoctpanctBe. Koopaunatel  BekTopa. Pasnmoxxenuwe BekTopa 1o - 0aswucy.
KoopanHaTHO-BEKTOPHBIN METO/I TPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

JIBUKeHHsl B IPOCTPAHCTBE

JIBuwkenust mpoctpancTBa. OrtoOpaxeHus. JIBWKeHHsT W PaBEHCTBO (uUryp.
OO1ue cBoMcTBa MBWKEHUN. Buibl ABI>KEHUN: TapaljIeIbHBIN TEPEHOC, IIEHTpaTbHas
CUMMETpHsI, 3€pKaJibHasi CUMMETpPHs, MOBOPOT BOKpyr mnpsimoii. [IpeoOpasoBanus
nono6us. [Ipsamas u cepa Ditnepa.



Ilnanupyembie npeaMeTHbIEe pe3yJbTaThI O0CBOECHMS

npuMepHoil padouyed mnporpaMmbl (IO rogaM OOy4YeHMs ).

OcBocHue y4ueOHOTO Kypca «I['comMeTpus» Ha YpOBHE CPEIHETO
oOmiero oOpa3oBaHusl JIOJDKHO 00€CHedYrBaTh JOCTHXKEHUE CIIEAYIOIINX
MPEAMETHBIX 00pPa30BaTENIbHBIX PE3YIbTATOB:

10 kaacc

e CBOOOJIHO OMEPUPOBATH OCHOBHBIMH TOHSTHSMH CTEPEOMETPUU TPU PEIICHUU
3aJ1a4 ¥ MPOBEJCHUU MaTEMATUUYECKUX PACCYXKACHUI;

e TPUMEHATh AaKCUOMBI CTEPEOMETPUM U CJCACTBUA W3 HHUX TIPU PEIICHUU
reOMETPUYECKHUX 3aa4;

e KJaccU(pUUUPOBATh B3aUMHOE pPACIOJIOKEHUE TPSIMBIX B  IPOCTPAHCTBE,
IJIOCKOCTEW B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

« cBOOOJHO ONEPUPOBATh NOHITHSIMH, CBSI3aHHBIMU C YIJIAMH B IPOCTPAHCTBE:
MEXKTy PSIMBIMU B MIPOCTPAHCTBE, MEKAY MPSMOU U IIIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOIPaHHUKAMU;

« cBOOOJHO pacHo3HaBaTh OCHOBHBIE BHJIbl MHOTOI'PAaHHUKOB (IIpU3Ma, MUpaMU/A,
NPSIMOYTOJIbHBIN Napajijiesienunesn, Kyo);

« KJaccUpUIMPOBATH MHOTOTPAHHUKH, BHIOMPasi OCHOBAHUS /IS KJIaCCU(DHUKAIINN;

e CBOOOJIHO ONEPUPOBATH MOHSITUSMH, CBA3AHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

e BBINOJHATH TNapaJJICbHOE, IICHTPAJbHOE W OPTOTOHAIBHOE MPOCKTUPOBAHHE
(Guryp Ha IJIOCKOCTb, BBIMOJHATH U300pakeHUst GUTYp Ha IIOCKOCTH;

e CTPOUTh CEUEHWS MHOTOTPAHHHUKOB pPa3IUYHBIMA METOJAMH, BBITIOJHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUIl CBEPXY,
cOOKY, CHH3Y;

e BBIYUCIATH IUIOMAAM TIOBEPXHOCTEM MHOTOTPAHHUKOB (MpU3Ma, MHUPAMUIA),
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

« CBOOOJHO OMEPUPOBATH MOHATHUSAMH: CUMMETpPHUSI B MPOCTPAHCTBE, IEHTP, OCh U
MJI0CKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (UTYPHI;

« CBOOOJHO OINEpUPOBATh TMOHATUSIMH, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpAHHATaM B IMPOCTPAHCTBE;

«  BBINOJHATH ACUCTBUS HaJ BEKTOPAMH;

e pemaTh 3a7aud Ha JOKA3aTeIbCTBO MATEMATHUYECKUX OTHOIICHUN U HaXOXICHHUE
F€OMETPUYECKUX  BEJIMYMH, TPUMEHSI W3BECTHBIE METOAbl IMPU  PEIICHUU
MaTEeMaTUYECKUX 3a]1a4 MOBBIIIIEHHOTO U BBICOKOI'O YPOBHSI CII0KHOCTH;

e TMPUMEHATh  NPOCTEHIINE  MpOorpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;



e W3BIEKaTh, TNPEOOPa3OBBIBATH M  WHTEPIPETHPOBATH  WHOOpPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTypax, MPEACTAaBICHHYIO Ha 4YepTexax u
PUCYHKAX;

e TPUMEHATH NOJIYYEHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh U AHAIM3UPOBATH
peajbHble CUTYyalluu, MPUMEHATh U3YUYEHHbIE MOHSATHS B MPOLECCE MOMCKA PEUICHUS
MaTeMaTU4YeCKd CPOPMYIUPOBAHHON TPOOIEMBbI, MOJCIUPOBATh PEATIbHBIE CUTYaIlUU
Ha S3bIKE TE€OMETPHM, HCCIENOBaTh IOCTPOEHHBIE MOJEIU C HCHOJb30BAHUEM
r€OMETPUYECKUX TMOHATUH U TeopeM, ammaparta aiareOpbl, pemarb MpaKTUYECKUue
3a/1a4i, CBSI3aHHBIE C HAXOKJIECHUEM I'€OMETPUYECKUX BEJIUYMH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX ATalax pa3BUTHS T€OMETPUHU KaK COCTaBHOMU
yacTh PyHJaMEHTa Pa3BUTHS TEXHOJIOTH.

11 kaacc

+ CBOOOJAHO ONEPUPOBATH MOHATUSMH, CBSA3AHHBIMH C  IWIMHIPUYECKOM,
KOHUYECKOHN U CheprUuecKoi MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYYEHUS;

e ONEpUPOBAaTh TIOHATUSAMH, CBSI3aHHBIMH C TeJaMH BpAIICHUSA: IWIHHIPOM,
KOHYCOM, c(hepolt u mapom;

e pacro3HaBaTh Tela BpalleHus (IUIMHIAP, KOHYC, cdepa M map) U OOBSICHATH
CHOCOOBI MOTYUYEHUS TEJ BPALEHUS;

« KJaccupUUMpPOBATh B3aUMHOE PACTION0KEHHE CPEPHI U TUIOCKOCTH;

e  BBIYHCIATH BEIUYHMHBI SJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHUsi, 00bEMBI U
IUTOMIA/IA TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHUS, TEOMETPUUIECKUX TeIl C
puMeHeHueM (HopMYyII,

« CBOOOJHO OTMEPUPOBATH MOHATUAMH, CBA3AHHBIMU C KOMOWHAIIMSMU TeJl BpaIlleHUs
¥ MHOTOTPAHHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMUCAHHBIN OKOJIO Chepshl,
cdepa, BucaHHasi B MHOTOTPaHHUK WJIM TEJIO BPAIllCHUS;

e BBIYMCIATH COOTHOIIEHUS MEXIY IUIOMAJIMH TOBEPXHOCTEH U 00bEMamu
MMOJOOHBIX TEI;

+ u300paxaTh u3y4yaemble (UTYpPHI, BBINOJHATH (BBIHOCHBIE) IUIOCKHUE YEPTEKU U3
PUCYHKOB MPOCTBIX O0OBEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUCHUS
TEJ BpaIICHHUS,

e W3BJIEKAaTh, MHTEPHPETUPOBATH U  NPeoOpa3oBbIBaTh  MHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MPEACTAaBICHHYI0O HAa YepTekax H
pHUCYHKax;

« CBOOOJHO ONEPUPOBATH NOHATHEM BEKTOP B MPOCTPAHCTBE;

BBIIOJIHATH ONEpaIH HaJl BEKTOPaMU;

+ 3a/1aBaTh IUVIOCKOCTb YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPMHAT;

e pemarh IeOMETPUYECKHE 3aJaud Ha BBIYMCIECHUE YIJIOB MEXIY MPSIMBIMU U
IUIOCKOCTSIMM, BBIYUCIIEHHE PACCTOSHUNA OT TOYKM JO IJIOCKOCTH, B II€JIOM, Ha
IPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/1a IPU PEILIECHUU;



« CBOOOJHO ONEpPUPOBATH MOHATUSIMH, CBI3aHHBIMU C JBH)KCHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBU)KCHUM;

e BBINOJHATH U300paKEHUS MHOTOTPAHHUKOB M TeJl BPAIEHUS MPU NapaylIeIbHOM
MepeHoCce, UEHTPAJIbHON CUMMETPHH, 3€PKAIbHON CUMMETPHUH, IIPU MTOBOPOTE BOKPYT
psIMOiA, TpeoOpa3oBaHus MOJO0US;

e CTPOUTh CEUEHHS] MHOTOIPAHHUKOB M TEJI BpALICHUS: CEUCHUS LUIMHAPA
(mapasnienbHO U MEePIEHINKYISPHO OCH), CEYEHUsI KOHYyca (MapaluiesibHble OCHOBAHUIO
U TIPOXOJISAIIME Yepe3 BEPIIUHY), CEUEHUS 1Iapa;

e  UCIIOJB30BAaTh METObI MOCTPOEHUS CEYEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMUS], METOJ IIEPEHOCA CEKYIIEHN MIIOCKOCTH;

e JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHNUS;

e TMPUMEHSATh TeoOMeTpUyYecKre (aKThl Uil PEHICHUS CTEPEOMETPUUYECKHUX 3ajiad,
MPEANOJIATAIOIINX HECKOJIBKO IIaroB PELICHUS, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI B
SIBHOUM M HESIBHOU (popMme;

e peElaTh 3a7a4d Ha JOKA3aTEeJIbCTBO MATEMATUYECKUX OTHOLICHUN M HAXOXKICHUE
r€OMETPUUYECKUX BEJIMUNH;

e MPUMEHSTH IPOTrPaAaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI
IIPU PEIIECHUU CTEPEOMETPUUECKUX 3a/1a4;

* NPUMEHSTH MOJYyYEHHbIE 3HAaHUS HA MPAKTUKE: CPABHUBATH, aHAIM3UPOBATH U
OLICHUBATh pPEAJIbHbIE CUTYallUH, TPUMEHSATh U3YUCHHBIC TOHATHUS, TEOPEMBI, CBOMCTBA
B IIPOLIECCE MOMCKA PEUIEHUSI MaTEMAaTUYECKU C(POPMYITMPOBAHHOM MPOOIEMBI,
MOJEJIMPOBATH PEAIBHBIE CUTYallMH Ha SA3BIKE TEOMETPHUM, HCCIIEN0BATH TOCTPOCHHBIE
MOJIENIM C UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUI U TEOPEM, ammapara ajreopsl,
pelaTh NpakTHYECKUE 3a7a4ul, CBSI3aHHbIE C HAXO0XKACHUEM re€OMETPHUUECKIX BEJINYMH;
MMETh MPEACTABIECHN 00 OCHOBHBIX 3TallaX pa3BUTUS TEOMETPUU KaK COCTaBHOM
yacTH (yHJaMEHTa Pa3BUTHS TEXHOJIOTHIA.

TEMATHUYECKOE IINTAHUPOBAHHUE, 10 KJIACC

KosmnuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM
Ne ni/m Kontpouasnbie | IIpakTnueckue
NPOrpamMmbl Bcero
padoThbI padoThI

1 BBenenue B ctepeoMeTpuio 23 1

5 B3anmHoe pacnionoxxenue 6 1
IPSIMBIX B IPOCTPAHCTBE

3 [TapannenpHOCTb IPSIMBIX U 8
IJIOCKOCTEW B IPOCTPAHCTBE




[lepneHIMKYIAPHOCTD MPSIMBIX U

4 . 25
IUIOCKOCTEH B MIPOCTPAHCTBE
5 VYTl 1 paccTosTHUSA 16 1
6 MHororpaHHUKA 7 1
7 BekTopsl B mpocTpaHcTBE 12
3 [ToBTOpenwue, 0600IICHNE U 5 5
CHCTEMaTH3allns 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
KonnyecrBo yacos
HaumenoBanue pasjiesioB u
Ne n/m Kourpoabnbie | IlpakTuyeckue
TeM MPOrpPaMMBblI Bcero
padoThI padoTbI
1 AHanutuyeckas reoMeTpus 15 1
) [ToBTOpenwue, 0600IICHNE U 15 1
cucTeMaTHU3aLus 3HaHUH
3 OO0BEM MHOTOrpaHHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay noBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TET
6 JBmxeHus 5 1
7 [ToBTOpEHME, 0000IICHHE 1 17 5
CHCTEMaTHU3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOTPAMME

TEMATHUYECKOE IINTAHUPOBAHHUE, 11 KJIACC

Moypounoe niaanuposanue 'EOMETPUSI, 10 kiaacc
(34 B Heae10, 34 y4eOHBIX Heaeu, uToro — 102 )

o Mama

n/n Ilnan ‘(Dakm

Tema ypoka

BBenenue B crepeomerpuio -234

1 1 (OcHOBHBIE NpaBUjIa U300paKEHHsI HA PUCYHKE MIJIOCKOCTH,
Heoensn MapaienbHbIX
MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA.
2 [ToHsTHS cTEpeOMETpUN: TOUKA, IPsAMasi, INIOCKOCTb, IPOCTPAHCTBO.

OCHOBHBIE

MpaBHJia U300pakeHUsl HAa PUCYHKE IJIOCKOCTH,
napasienbHbIX MPSMBIX(OTPE3KOB), CEPEANHBI OTPE3KA.




[TonsiTus: mepecekaromuecs MmiIOCKOCTH, epeceKaronirecs npsamas u
[JI0OCKOCTb;
MOJTYIIPOCTPAHCTBO.

2
Heoensn

[ToHSITHS: TIepEeCEeKAOIIHNECS IIIIOCKOCTH, ITEPECEKAOIITHECS MMpsMast |
MIOCKOCTH;
MOJTYIPOCTPAHCTBO.

MHoOrorpaHHUKH, N300pakKeHNE MPOCTEHIITNX MPOCTPAHCTBEHHBIX

turyp,
HECYIIECTBYIOINX 00BEKTOB.

MHOTOFpaHHI/IKI/I, I/I306pa)KeHI/IC HpOCT@fIH.IPIX MMPOCTPAaHCTBCHHBIX

uryp,
HECYIIECTBYIONUX OOBEKTOB.

3

oo

neoens

IAKCHOMBI CTCPCOMCTPHUHU U IICPBLIC CJICACTBUA U3 HUX.

AKCHOMBI CTEPEOMETPUU U NEPBBIE CIECICTBUS U3 HUX.

AKCHOMBI CTEPEOMETPHUH U TEPBBIC CIIEACTBUS U3 HUX. CIOCOOBI
3aJaHMs

MPSMBIX U TUIOCKOCTEN B mpocTpancTBe. O003HAYEHUS MPSIMBIX
TUIOCKOCTEH.

10

4

neoens

11

12

M300pakeHre ceueHn MUpaMubl, Kyoa v IPU3MbI, KOTOPBIE MIPOXOJIST
yepes ux

pebpa. M300parkeHne nepecevyeHus MoayuYeHHbBIX IITOCKOCTEH.
PackpalinBaHUEIIOCTPOECHHBIX CEYEHUN Pa3HBIMU LIBETAMH.

300paxkeHne ceueHni mupaMu/ibl, Kyoa u IpU3Mbl, KOTOPHIE IPOXOJIAT
uepes ux

pebpa. N300paxkeHne rnepeceueHus MOTydeHHBIX MITOCKOCTEH.
PackpammBaHNEIOCTPOSHHBIX CEYCHUI Pa3HBIMU I[BETAMHU.

N300paskeHre cedeHui mupaMuibl, Ky0a U MpU3Mbl, KOTOPBIE MPOXOISAT
uyepes uxpedpa. M3obpaxeHue nepecedyeHus MoIy4eHHbIX MITOCKOCTEH.
PackpaimvBanue

[MOCTPOCHHBIX CEYECHHUI Pa3HbIMU LIBETAMH.

13

5
neoens

14

15

300paskeHre CeYeHUI MUpaMU/IbI, KyOa U TPU3MBbI, KOTOPbIE IPOXOIAT
Yepes ux

pebpa. N300paxkeHne repeceueHus MOTyIeHHBIX MITOCKOCTEH.
PackpaniBaHHEIOCTPOSCHHBIX CEYCHHI Pa3HbIMHU I[BETAMHU.

MeTos Ci1e10B JUIsl TOCTPOCHUS CEUCHUM.

Mertona cieqoB U1l HOCTpOeHUs ceueHnil. CBOMCTBA NepeceueHuit
HpHMBIX u
IJIOCKOCTEH.

16

neoens

17

18

MeToj ciie10B Jis MOCTpoeHusi ceueHuii. CBoMCTBa nepeceyeHui
HpSIMI)IX nu
IJIOCKOCTEH.

[TocTpoeHue ceueHuit B mupamue, Kyoe 1o TpeM Toukam Ha pedpax.
Co3znanue
BBIHOCHBIX UEPTEXKEN U 3aIIUCh IIAr0B OCTPOCHUSI.

[locTpoeHue ceueHuit B mupamuie, Kyoe mo TpeM ToukaMm Ha pedpax.
C03/1aHMEBBIHOCHBIX YEPTEKEN U 3aIIUCh IIaroB MOCTPOCHUS.

19

[TocTpoeHue ceueHuit B mupaMue, Kyoe 1o TpeM To4kam Ha pedpax.




neoens

20

Co3nanue
BBIHOCHBIX qepTenceI‘/'I M 3aIIUCh II1aroB HOCTpOeHI/IH.

21

[TocTpoeHue ceueHHid B TUpaMHIe, KyOe 1o TPEeM TOYKaM Ha peOpax.
Coznanne
BBEIHOCHBIX UEPTEKEeH M 3aMKCh I1aroB MOCTPOSHUSI.

[ToBTOpEHHE TUTAHUMETPHH: TEOPEMA O MPOMOPIIHOHATBHBIX OTPE3Kax.
ITonobue
TPEYrOJbHUKOB.

8

Hneoensn

23

[ToBTOpEHHE MIIaHUMETpUU: TeopeMa MeHenas. PacueTsl B ceUeHHSX Ha
BBIHOCHBIX uepTexax. McTopus pa3BUTHS NIJITAHUMETPUH U
CTEPEOMETPUHU.

KonTtpoJsbHasi padora Nel «Axkcuomsl crepeomMeTpuu. CedeHus»

B3auMHoe pacnoJsioskeHue NPSIMbIX B IPOCTPAHCTBE — 64

24

B3aumHoe pacrnonoxeHne npsmMbIX B IpocTpancTBe. CKpelmBaronyecs
[IPSIMBIE.

[Tpu3Haky ckpelrBaromuxcs npsMeix. [lapannensbHbie npsMeie B
[IPOCTPAHCTBE.

25

9
neoens

26

Teopema 0 CylEeCTBOBAaHUH U €IMHCTBEHHOCTH MPSAMON NapaiebHON
TAaHHON

MPSMOM, MPOXOJSAIIEH uepe3 TOUKY IPOCTPAHCTBA U HE JIeXKalleld Ha
TAaHHOMIIPSAMOM. JIeMMa 0 nepeceyeHnn napajuienbHbIX IPSAMBIX
MJI0CKOCTBIO.

27

[TapamiensHOCT TpeX NpsMbIX. Teopema o Tpex napauieabHbIX
MPSIMBIX.
TeopeMa 0 CKpelUBaIOLIIUXCS IPSIMBIX.

[TapannensHoe npoekTupoBanre. OCHOBHBIE CBOMCTBA MAPaJLICIIbHOT O
npoekTupoBanus. 300pakeHue pa3HbIX GUTyp B MapajuieIbHOM
MTPOEKIINY.

28

10
Hneoensn

29

[{eHTpanbHas MPOEKIHs. YT0J ¢ COHAIIPABIEHHBIMH CTOPOHAMMU. YTOJI
MEXIY
MPSIMBIMHU.

3aJauy Ha JOKA3aTeJIbCTBO U UCCIIEJOBAHUE, CBA3AHHBIC C
pacroaokeHUEM
MPSIMBIX B IPOCTPAHCTBE.

IHapannen

bHOCTDH NPSIMBIX U INIOCKOCTEH B MPOCTPaHCTBe — 84

30

[loHATHSA: MapauIETbHOCTh NPSIMON U IIJIOCKOCTH B TPOCTPAHCTBE.
[IpusHak

MapauieIbHOCTH IPSIMOM U II0CKOoCcTH. CBOMCTBA
MapayieIbHOCTU MPSMON UTIITIOCKOCTH.

31

11

neoens

32

FCOMCTpI/I‘-IGCKI/Ie 3aJa4M Ha BBIYMCIICHUC U JOKa3aTCIbCTBO, CBA3aHHbBIC
a
MapajiCJIbHOCTBIO MPSMBIX U IUIOCKOCTEi1 B MMPOCTPAaHCTBE.

33

[TocTpoeHue ceuenus, NPOXOAAIIETO Yepe3 JAHHYIO NPSAMYIO Ha
uepTeke U
[apaJjIeIIbHOr O APYroy npsiMou. Pacuer oTHOIIEHUH.

[TapannenbHas MpoeKIus, IPUMEHEHHE I TOCTPOCHUSI CEUeHU KyOa




12§
napauienenunesna. CBoiicTBa napajuienenumeaa u IpusMsl.

34 12 [TapamnensHbie TUIOCKOCTH. [Ipr3Haku napamieaTbHOCTH ABYX
Heoens [IJIOCKOCTEH.
35 Teopema 0 mapasieNbHOCTU U €JMHCTBEHHOCTH TIOCKOCTH,
MPOXOIALIEH Yepes
TOYKY, HE MPUHAJICKAITYIO JAHHOW MIOCKOCTH U CIIEICTBUS U3 HEE.
36 CBolCTBa MapaJIeIbHBIX MJIOCKOCTEN: O MapaJUIeIbHOCTH MPSMBIX
MepeceyeHus
[pY NEPEeCeUeHUH! BYX NapaljiesbHbIX IIOCKOCTEH TpeThel.
37 13 CBolicTBa napaieNbHbIX JIOCKOCTEMN: 00 OTpe3Kax MmapaieabHbIX
Heoens MPSMBIX, 3aKJIFOUYECHHBIX MEKAY MapaIeIbHBIMU IUIOCKOCTSIMHU; O
[IEPECCUCHUH NPSAMOU C
ITBYMSI TTApAJUIETTHHBIMU TIJIOCKOCTSIMHU.
IlepneHIUKyJIAPHOCTHL NPSIMBIX U IVIOCKOCTEHl B NPOCTPaHCTBe — 2549
38 [ToBTOpenue: Teopema [ludaropa Ha MIOCKOCTH.
39 [ToBTOpEHUE: TPUTOHOMETPUS MIPSIMOYTOJIFHOT'O TPEYTOJIbHHKA.
40 14 CBoiicTBa Ky0a U IPSIMOYTOJIbHOTO TTapaJlyIe/ICITUIIeAa.
41 Heoens Brrunicnenue JUIMH OTPE3KOB B KyO€ U IPSIMOYTOJIbBHOM
napaesenunese.
42 [IeprieHIMKYIAPHOCTD MPSAMOM U INIOCKOCTH. [Ipru3Hak
NepHeHIUKYIIPHOCTH
MPSIMOU U IJIOCKOCTH.
43 15 [IepnieHIMKyIApHOCT NPSIMOM U TUIOCKOCTH. ITpu3Hak
Heoensn MEePIEHANKYISIPHOCTUIIPSMOMN U TIIIOCKOCTH.
44 Teopema 0 CyleCTBOBaHWH U €AMHCTBEHHOCTH MPSMOM, TPOXOISAILIEH
yepes
TOYKY MPOCTPAHCTBA U NEPIEHANKYIAPHOI MIOCKOCTH.
45 [T0cKoCTH M IEePNICHANKYISIPHBIE UM NPSIMbIE B MHOTOI'DaHHHUKAX.
46 16 [110CKOCTH U TIEPIIEHIUKYASPHBIC UM MPSMbIe B MHOTOTPAaHHUKAX.
47 Heoens [lepnenaukyisap 1 HakJIoHHas. [locTpoeHue nepneH IuKymsipa U3 TOYKH
Ha
MPSIMYIO.
48 [eprienaukynsap 1 HaKIOHHAA. [locTpoeHne neprneHauKymnsapa u3 TOUKu
Ha
MPSMYIO.
49 17 TeopeMa o Tpex mepneHIuKyssIpax (mpsimas ¥ oOpaTHas)
50 Heoens Teopema o Tpex mepreHuKysIpax (mpsmas u oopaTHasi)
o1 YT01 MeX 1y CKPELBAOIIUMUCS MPSMBIMH.
52 18 [Tonck mepneHUKYISAPHBIX MPSMBIX C TIOMOIIBIO TIEPIIEHANKYIISPHBIX
Heoensn MJIOCKOCTEM.
53 OpTOroHabHOE POSKTUPOBAHUE.
54 [TocTpoeHue ceuennit Kyoa, MpU3Mbl, IPABUIBLHON MUPAMUJIBI C
[OMOLIBIO
OpPTOTrOHAJILHOU IPOECKILIUH.
55 19 [TocTpoeHune ceueHnii Kyba, MpU3Mbl, IPaBUILHON MUPAMU/IBI C

MMOMOIIBIO




neoens

OpTOrOHAJILHON MTPOEKIIUH.

56 CumMeTpusi B MPOCTPAHCTBE OTHOCUTENBHO TIockocTH. [lmockocTu
CUMMETPHH B
MHOT OIpaHHHKAX.
S7 [Tpu3HaK NEPHIEHANKYISIPHOCTH MPSIMOM U IJIOCKOCTH KaK CJIE/ICTBUE
CHMMETPHH.
58 20 [ IpaBuiIbHBIE MHOTOTpaHHUKHU. PacuéT paccTosHUi OT TOUKH 10
Heoensn IJIOCKOCTH.
59 [IpaBriibHBIE MHOIOTpaHHUKU. Pacuér paccTOSHUM OT TOYKH 10
TUTOCKOCTH.
60 CriocoObI OIYCTUTh NMEPIEHANKYISIPBI: CHMMETPHSL, CABHUT TOUYKH 110
MapasuieIbHON IPsIMOH.
61 21 CaBUT 10 HEMApAJICIBHON IPSIMOM, U3MEHEHUE PACCTOSTHUMN.
62 Heoens KontpoabHasi padora Ne 2 «B3aumMHoe pacnosioskeHue NpsiMbIX H
MJIOCKOCTEH B POCTPAHCTBE»
Yribl U paccrosiHust — 164
63 [ToBTOpEHME: Yroa Mex 1y IpSAMbIMU Ha IIJIOCKOCTH, TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYTOJIbHUKE, TEOpeMa KOCHHYCOB.
64 22 [ToBTOpEHME: YTOI MEXNY CKPEIIMBAOIIMMHUCS IPSIMBIMU B
Heoens MMPOCTPAHCTBE.
65 ["eomMeTpruyecKre METO/IbI BBIYMCICHHUS yIila MEXKAY MPSIMBIMU B
MHOI OIpaHHHKaX.
66 JIByrpanHbIil yroi. CBONCTBO JMHENHBIX YIJI0B IBYTPAHHOIO yIJla.
67 23 [TepnenaukynspHble IockocTd. CBOMCTBA B3aUMHO
Heoens [EPIEHANKYJIPHBIX
[JIOCKOCTEH.
68 [[pyu3HaK NepHeHIUKYISIPHOCTH MIOCKOCTEM; TeopeMa O MPAMOi
MepeceyeHUs
NBYX IJIOCKOCTEH NMepneHAUKYISIPHBIX TPEThEH MI0CKOCTH.
69 [TpsiMOYT OJTBHBIN TTapaIeNienuIe ], Kyo; H3MepeHusl, CBOICTBa
MPSIMOYT OJIBHOT'O
rapasuiesenunesa.
70 24 Teopema 0 quaroHany MPSMOYTOJIBHOTO MapajuIeNIeuIe/1a U CIeCTBHE
Heoens u3 Hee.
71 CrepeoMeTprudecKre 1 MPHUKIIAIHbIC 33/]auH, CBA3aHHBIE CO B3aMHBIM
PACIIONI0KEHUEM MPSAMBIX U IIIOCKOCTEH.
72 [ToBTOpEHME: CKPEUTMBAIOIINECS MIPSIMbIE, TApaJUIEbHBIE TUIOCKOCTH B
CTaHJAPTHBIX MHOT OTPAHHUKAX.
73 25 [Tapa mapaiuIeaIbHBIX IIOCKOCTEH Ha CKPEIIMBAIOIIMXCS TTPSIMBIX,
Heoens paccTosiHue
MEKIY CKPEIMBAIOIIMMUCS MPSAMBIMU B ITPOCTHIX CUTYALIUSAX.
74 PaccTosiHue OT TOYKH 0 ITIOCKOCTH, PACCTOSHUE OT MPSIMOM 10
[JIOCKOCTH.
75 BerauciieHne paccTOSHUN MEXITy CKPEIUBAIOIIMUMUCS TPSIMBIMH C
MOMOIIBIO
NEepHIEHINKYISPHOM MII0CKOCTH.
76 26 TpexrpaHHbIil yroj, HEpaBEHCTBO JJIsl TPEXTPAaHHBIX YIIoB. TeopeMa




Heoens [Tudaropa,
TEOpPEeMbl KOCHHYCOB ¥ CUHYCOB ISl TPEXTPaHHOIO yIJIa.
77 (D7eMeHThI ChepruecKOil TeOMETPHUN: T€0Ie3NYEeCKHEe JIMHUU Ha 3eMIe.
78 KonTpoJsbHasi padora Ne 3 «YrJibl 1 PACCTOSIHUS»
MHOrorpaHHuKH - 74
79 27 Cucremarn3anus 3HaHUKM «MHOTOIpaHHUK U €r0 3JIEMEHTBD)
80 Hedens [Tupamuna. Bunsl nupamun. [paBunbsHas nupamua.
81 [Tpusma. [Ipsimast u HakoHHast npu3Msbl. [IpaBuiibHas npusma.
82 28 [IpsiMoii mapasuienenure 1, MpIMOYrOIbHBIN apajlieNenue], Kyo.
83 Heoensn Brinykiele MHororpanHuku. Teopema Diinepa.
84 Brinykisie MHOrorpanHuku. Teopema Ditnepa. [IpaBusbHbie 1
MOJTYIPaBUIIbHbIC
MHOT OIpaHHHKH.
85 29 KontpoabHasi padora Ne 4 « MHOrorpaHHHKH
Heoens
BekTopsl B npocTpancTse — 124
86 [TonsTHE BEKTOPA HA IJIOCKOCTU U B IIPOCTPAHCTBE.
87 CyMMa BEKTOPOB.
88 30 Pa3HOCTH BEKTOPOB.
89 Heoens [ IpaBuio napamienenumena.
90 'YMHOKEHHE BEKTOpa HA YHCIIO.
01 31 PaznoxkeHue BEKTOpa Mo 0a3KuCy TPeX BEKTOPOB, HE JIXKAIUX B OJHOM
Heoens [JIOCKOCTH.
92 CxansipHOE TPOU3BEICHUE.
93 BbruuciieHne yria Mexy BEKTOpaMu.
94 32 [Ipocreiimune 3aaun ¢ BEKTOPaMHU.
95 Heoensn [Ipocrelimue 3a1auu ¢ BEKTOPAMM.
96 [pocreiimme 3a1a4u ¢ BEKTOPAMH.
97 33 [TpocTeifine 3aga4n ¢ BEKTOpaMHu.
Heoens
IHoBTOpEHME, 00001IeHNE U CHCTEMATH3AUMSA 3HAHUN — 5S4
98 O06o00IIIeHre ¥ cHcTeMaTH3aIus 3HaHUH «B3anMHOE pacIoioKeHne
MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBEY
99 O6001eHre U cucTeMaTH3alusl 3HaHUH « MHOTrOrpaHHUKI»
100 34 IToroBast KOHTpPOJIBHAsS padboTa
101  |nedens lToroBast KOHTpoJIbHAs paboTa
102 O000IIIeHr e ¥ CHCTEeMaTH3aIUs 3HAHUI: aHATTN3 KOHTPOJIBHOU PadOoTEHI.

HTOI'O - 1024




IHoypounoe niiannpoBanue I'eomerpus,11 kiaace
(3 4 B Hee110,34 yueOHBIX HelleJIb, UTOro-102 4)

Ne Jlama Tema ypoka
n/n Ilhan ‘(Dakm

AHanuTH4eckasi reomerpus - 154

1 [ToBTOpeHue Templ «KoopanHATEI BEKTOpa Ha INIOCKOCTU U B
[IPOCTPAHCTBEN

2 IToBTOpeHue Templ «CKansipHOE IPOU3BEIEHUE BEKTOPOB)

3 [ToBTOpEeHME TeMbl «BbIunciIeHns yria MeXy BEKTOpaMU B
[IPOCTPAHCTBE

4 [ToBTOpEHME TEMBI «Y paBHEHHE NMPAMON, IPOXOIALIEH Yepe3 IBE TOUKHU

S) 'YpaBHEHME MIJIOCKOCTH, HOpMaJlb, YDaBHEHUE IUIOCKOCTH B OTPE3KAX.

6 YpaBHEHHE IUIOCKOCTH, HOPMaJlb, YPaBHEHHUE INIOCKOCTU B OTPE3KaxX.

7 BekTopHOE por3BeICHUE.

8 JIuHeiiHbIe HEpaBEHCTBA, JIMHEHHOE IPOrpaMMHUPOBAHUE.

9 UInHeliHbIe HEpaBEHCTBA, JIMHEWHOE IIPOrPaMMHUPOBAHHUE.

10 AHATUTHUYECKUE METO/BI PACUETA yTJIa MEKIY IPSIMBIMH B
MHOTOTpaHHHKAaX.

11 AHAITUTHYECKUE METO/BI PACUETA yIiIa MEKIY NIPSIMBIMH B
MHOTOTpaHHHUKAaX.

12 @dopmyna pacCTOSHUS OT TOUKH 10 IVIOCKOCTH B KOOpIMHATaX.

13 HaxoxieHue paccTosIHUM OT TOYKHU 710 TUIOCKOCTH B KyOe.

14 HaxoxneHne paccTOssHUM OT TOYKHU A0 IUIOCKOCTH B ITPaBUIIBHOM
yupamu/e.

15 KonTpoabHasi padora Ne 1 «KAHaJIMTHYeCKAs TeOMeTPHsD

IToBTOpEHME, 0000IeHNE U cucTeMaTU3al M 3HAaHUH « MHororpananku. CeueHus
MHOTOTPAHHUKOB)» —
154
16 CedeHust MHOTOTPaHHUKOB: CTaHIAPTHbIE MHOTOTPaHHUKHU.

17 CedeHMsI MHOTOTPaHHUKOB: METOJ] CIE/I0B.




18

CeueHus MHOI'OI'PAaHHUKOB: CTAHAAPTHBIC IIJIOCKOCTH, IEPECCUCHU A
MMPAMBIX U

MJIOCKOCTEH.

19 [TapannensHbIe TPSMBIC U TDIOCKOCTH: TAPAJUICITbHBIE CEYCHUSI.

20 [TapanenbHble IpsIMbIE U IIIOCKOCTHU: pacyeT OTHOIIECHUH.

21 [TapannensHbIe PSMBIC H TUIOCKOCTH: YTIIBI MEXTY CKPEIHBAOIIIAMUCS
[PSIMBIMU.

22 [leprieHAUKYISIPHBIC MIPSIMBIE U TUIOCKOCTH: CTAHAPTHBIC TAPhI
MEepIEHANKYISPHBIX MJIOCKOCTEH U MPSIMBIX, CHMMETPUHT
MHOT'OIPAHHHUKOB.

23 [leprnieHIuKyNIIpHBIE TPSIMBIE U TUIOCKOCTH: TEOPEMA O TPEX
MepreHANKYIPaXx.

24 [leprieHANKYIISIPHBIE TIPSIMBIE U TUTOCKOCTH: BEIYUCIICHUS [UTHH B
MHOT OIpaHHHKAX.

25 [ToBTOpEHME: TUIOMIAX MHOTOYTOJILHUKOB, ()OPMYJIBI IS TUTOIIAICH,
COOOpaKeHHS TTO00MS.

26 [ToBTOpEHME: TUIONIAAX MHOT'OYT'OJIbHUKOB, (POPMYJIBI [JIs IIOLIa e,
COOOpaKEeHUS TIOO0MS.

27 [ToBTOpEHME: TUIONIAAX MHOT'OYT'OJIBHUKOB, (POPMYJIBI [JIs TITOIa e,
COOOpaKEHUS TIOO00HS.

28 [ Iomany ce4eHnii MHOrOrPaHHUKOB: IIJIOIIA N ITOBEPXHOCTEN,
paspe3aHus Ha
YacTH, COOOpaKEHUs MOT00Ms.

29 [1nomaay ceueHnii MHOTOrpaHHUKOB: TIJIOIAIU TOBEPXHOCTEH,
pa3pe3aHus Ha
YacTH, COOOpakeHUs MO100usI.

30 KonTpoabHasi padora Ne 2 «IloBTopeHune: MHOrorpaHHUKH.
CeueHusn
MHOTOTPAHHUKOB)»

O0bém MHOrorpannmnka — 174

31 O0Bem Tena. O0beM MPSMOYTOJIBHOTO MapasuIeenuIe ia.

32 3amauu 00 yBOeHUHU KyOa, 0 KBajparype Ky0a; O TpUCEKLIUHU YyIa.

33 CrepeoMeTpruvecKre 3a7adu, CBI3aHHbIE ¢ 00BEMOM TPSMOYTOIBEHOTO
napaieNenunesa.

34 [TpuknaaHbIe 331a49M, CBS3aHHBIC C BEIYUCICHHEM 00bheMa
MPSIMOYT OJIBHOT'O
napauielienune/a.

35 O0BEM TIPSIMOIA TPU3MBI.

36 CrepeoMeTpruYecKue 3a7a9u, CBI3aHHbIEC C BBIYMCICHUEM 00bEMOB
MpsSMOK
MIPU3MBI.

37 [TpuknaaHbie 3a7a4K, CBSI3aHHBIC C 00bEMOM MPSMOI IPU3MBI.

38 Brrauciienre 00beMOB TeJ € IIOMOIIBIO ONPEIEICHHOT0 HHTETpaja.
O6BemM
HAKJIOHHOW ITPU3MBI.

39 Brrancnenne 00beMOB TEJ ¢ TTOMOIIBIO OMPEICICHHOT0 HHTErpaa.

O0BeM




HAKJIOHHOW MUpaMU/IbI.

40 dopmyna odbeMa mupaMupl. OTHOIICHHE 00BEMOB MHUPAMUJ C OOIITUM
YTIJIOM.

41 Ddopmyna odbema nupamupl. OTHOIIEHHE 00BEMOB TUPAMHJL C OOIIUM
YTIJIOM.

42 CrepeomeTpuyecKue 3a7auu, CBI3aHHbIE C BBIYMCIEHUEM 00bEMOB
HAaKJIOHHOU
MIPU3MEI.

43 CtepeoMeTpruyecKue 3aa4u, CBSI3aHHbIE C 00beMaMU MUPAMU/IBI.

44 [Ipuknagaeie 3a1auu o TeMe «OObEeMBI TE», CBSI3aHHBIE ¢ 00BEMOM
HAaKJIOHHOU
MPU3MBIL.

45 [Ipuknagaeie 3agauu o TeMe «OObEeMbI TE», CBSI3aHHBIE C 00BEMOM
MU PAMU/IBL.

46 [IpumeneHne 00beMOB. Beluncienue paccTostHUS O MIIOCKOCTH.

A7 KonTpoabHasi padora Ne 3 «O0beM MHOTOIPaHHUKA)

Tena ppamenus — 24y

48 [[unuHapuYecKas MOBEpXHOCTb, 00pa3yoolue HUIHHIPUIECKOH
MOBEPXHOCTH.

49 [{nnusap. Ipsamoit kpyrosoit nuinHap. Inomans moBepxHOCTH
[VUTAHIPA.

50 KoHnueckast TOBEpXHOCTh, 00pa3yrolie KOHUYECKON MOBEPXHOCTH.
Konyc.

o1 CeueHue KOHyca IITOCKOCTbIO, TapaJlIeIbHON MITOCKOCTH OCHOBAHMS.

52 Y ceueHHbI KOHYC. M300paskeHne KOHYCOB M YCEUEHHBIX KOHYCOB.

53 [Tnomaap 6OKOBOM U TOITHOI MOBEPXHOCTH KOHYCA.

54 [Tomaas 60KOBOM M MOTHOM MOBEPXHOCTH KOHYCA.

55 CtepeomMeTpruUecKue 3aa4u Ha JOKA3aTeIbCTBO U BBIUHUCIICHUE,
MOCTPOCHUEM
CEYEHUM [IMIMHIpA, KOHYCA.

56 CtepeomeTpruyecKue 3aJaui Ha JOKa3aTeIbCTBO U BbIUUCIICHUE,
MOCTPOECHUEM
CEYEHU LIMIMHIpPA, KOHYCA.

57 [ TpukasHble 3a1a4M, CBSA3aHHBIE C LIUIMHJIPOM.

58 [TpukagHbIe 33/1a49H, CBSA3aHHBIC C IIHIUHAPOM.

59 Cdepa u map.

60 [Tepeceuenne chepsl U mIapa ¢ IIOCKOCThI0. Kacanue
apa u c(hephIIuIocKOCThI0. Bua u n3o0paxxkenue mapa.

61 [Tepeceuenue cdepsl U mapa ¢ miaockocTeio. Kacanue mapa u cdepsl
TUIOCKOCTBIO. BH 11 m300pakeHue mapa.

62 'Ypasuenue chepsl. [Lnomans chepsl u ee yacteil.

63 Cummertpus cepsl U mapa.

64 CtepeomeTpruyecKHe 3a7aui Ha JOKA3aTeJIbCTBO U BIUUCIICHUE,
CBSI3aHHBIE CO
chepoil 1 mapom, TOCTPOSHUEM UX CEUYECHUH TIIOCKOCTHIO.

65 CrepeomeTpryecKre 3a7aun Ha JOKa3aTelbCTBO U BHIYMCIICHHE,

CBA3aHHBIC CO




chepoil 1 mapoM, TOCTPOSHUEM UX CEUYECHUH TIIIOCKOCTHIO.

66 [TpuknamHbie 3aa91, CBI3aHHBIE CO CPEPOi U IITAPOM.

67 [ToBTOpEHME: OKPYKHOCTh HA TUIOCKOCTH, BEIYUCIICHUS] B OKPY>KHOCTH,
CTaHJapTHBIE MTOI00HS.

68 PaznuuHbple KOMOMHALIMY TeJ BPAIIEHUS! U MHOTOTPAHHUKOB.

69 3amaun o Teme «Tena v MOBEpXHOCTH BPAIICHUS

70 3anaun 1o reMe «Tena 1 NOBEPXHOCTH BPALICHUS

71 KontpoJsibHas padora Ne 4 «Tejia 1 moBepXHOCTH BpalleHUsD

[lnomaau MOBEPXHOCTH U 00BEMBI KPYTJIBIX TeJd — 94

72 O0Bem munuHApa. Teopema 00 00beMe IPSIMOTO [UITHHAPA.

73 Brruucienre 00beMOB TeJ C MOMOIIBIO ONMPEACIICHHOT'0 MHTETpaIa.
O6BemM
KOHYCa.

74 [Tnomaayu GOKOBOM M MOJTHOM MOBEPXHOCTH KOHYCA.

75 CTtepeoMeTpruvecKue 3aa4uk, CBSI3aHHbIC C BBIYUCICHHEM 00bEMOB
[IAHApA,
KOHYCa.

76 [puknagaeie 3a1aun 110 TeMe «OO0bEeMBI U TUIOIAN TTOBEPXHOCTEH Tell.

77 O6beM mapa 1 mapoBoro cekropa. Teopema 06 o6beme mapa. [Tnomanp
chepsl.
CrepeoMeTpuiecKue 3a1a4ul, CBSI3aHHbIE C BEIYMCICHHEM 00bEMOB
[1apa,apoBOro CErMEHTa M IIIApOBOT'0 CEKTOPA.

78 [Tpuknagneie 3aga4n 1Mo TeMe «OOBEMBI Te», CBSI3aHHBIE C 00HEMOM
apa u
rutomaabio cepbl. COOTHOMCHHS MEXKTY IIIOIAIIMU
MOBEPXHOCTEN NOOBbEMaMU OTOOHBIX TEJL.

79 [TomoOHbIE Tena B pocTpaHcTBe. Mi3MeHeHne oobeMa mpH mo100uu.
CTtepeoMeTpruvecKre 3a1auu, CBSI3aHHbIC C BEIUMCIICHUEM 00BEMOB TEI U
[JIOIIA/IEN TOBEPXHOCTEM.

80 KonTtposbnas padora Ne S «Iliiomaayn noBepxHocTy 1 00beMbl
KPYTJIBIXTED»

JABukenuss — Su

81 JIBrxeHus nmpoctpanctBa. OTobpaxenus. /[BU>keHUs U paBEeHCTBO
buryp.
OO6111e cBOMCTBA IBUKEHUH.

82 Bubl 1BUKEHUI: MapallIebHbIA IEPEHOC, IEHTPAJIbHAS CUMMETPUS,
3epKabHAsICUMMETPHsI, TOBOPOT BOKPYT MPSIMOIA.

83 [TpeoOpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

84 ["'eomeTprUyecKre 3a7auu Ha IPUMECHEHUE IBUYKCHUSI.

85 KonTpoabHasi padora Ne 6 «BeKTOpPBHI B IPOCTPAHCTBE)

IloBTOpEeHMe, 00001IEHNE U CUCTEeMATH3AUs 3HAHUN — 174

86 O06o01atoniee MOBTOPEHUE IOHATUN U METOA0B Kypca reomerpun 10-
11 kmaccoB,cucreMarn3zanus 3HaHui: «[lapamiensHOCTh NMPSAMBIX U
[JIOCKOCTEN B
MPOCTPAHCTBEY

87 O6o061matoniee MOBTOpEeHNE MOHATUI U MeTO/10B Kypca reomerpun 10-11

KJIACCOB,




crCcTeMaTH3alus 3HaHuil: «BeKTOpBI B IPOCTPAHCTBEY
88 O6o0mIaroIee MOBTOPEHNE TOHATHI U METOJIOB Kypca reomerpun 10-
11 knaccoB,cucTeMaTH3alys 3HaHHI: «BEKTOpBI B IPOCTPAHCTBE

89 O06o0Iaronee MOBTOPEHNE OHATHI U MeTOIOB Kypca reomerpun 10-11
KJIacCOB,

crcTeMaTH3anus 3HaHui: «O0beM MHOTOrpaHHHUKA)

90 O6o0mIaroIee MOBTOPEHNE OHSATHIA U METOI0B Kypca reomerpun 10-11

KJIACCOB,
cucTteMaTu3anus 3HaHul: «OO0bEeM MHOTOTpaHHUKAY

01 O6o06m1aro1Iee MOBTOPEHNE OHATHI U METOJI0B Kypca reomerpun 10-11
KJIACCOB,
cucTemMaru3anus 3HaHui: «[1momaau moBepXHOCTH U 00bEMBI KPYTJIBIX

eI

92 O06o01aroree MOBTOPEHHUE MOHITHI U METOI0B Kypca reomerpun 10-11
KJIaCCOB,
crcreMaTH3anus 3HaHUi: «[Liomany moBepxXHOCTH U 00BEMBI KPYTIIBIX
eI

93 Hrorosasi KOHTPOJIbHAsA padoTa

94 HTorosasi KOHTpOJbLHAas padoTa

95 [ToBTOpEeHUEe, 0000IIEHIE 1 CHCTeMaTH3alus 3HAHUH.

96 Vicropust pa3BUTHSI CTEPEOMETPUH KaK HAYKU M € POJib B Pa3BUTHHU
COBPEMECHHBIX WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTH.

97 lcTopust pa3BUTHSI CTEPEOMETPUH KaK HAyKU U €€ pOJIb B Pa3BUTHU
COBPEMCHHBIX WH)KCHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHIA.

98 lcTopust pa3BUTHSI CTEPEOMETPUH KaK HAyKU U €€ POJIb B Pa3BUTUU
COBPEMECHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHA.

99 VicTopust pa3BUTHS CTEPEOMETPHUH KaK HayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOIOTHH.

100 Vicropust pa3BUTHsI CTEPEOMETPUH KaK HAYKU U € POJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHH.

101 lcTopust pa3BUTHSI CTEPEOMETPUH KaK HAyKU U €€ POJIb B Pa3BUTUU
COBPEMECHHBIX WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

102 lcTopust pa3BUTHSI CTEPEOMETPUH KaK HAyKU U €€ POJIb B Pa3BUTUU
COBPEMECHHBIX WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHA.

HTOI'O - 1024
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