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IHHOACHUTEJIBHASA 3AIINCKA

['eomerpust sBIsieTCS OMHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHusl, TaK KaK 00eCIeYnBaeT BO3MOKHOCTh U3YUCHUS JUCITUIUIMH €CTECTBEHHO-
HAay4YyHOM HAMpaBJICHHOCTH U NPEAMETOB TryMaHUTapHOro uukna. Jloruueckoe
MBIIUICHHE, (GOPMUPYEMOE TIpH HU3YYCHUH OOYYaAIOMUMUCS TOHSATUHHBIX OCHOB
r€OMETPUHU, MpPHU JI0KA3aTEIbCTBE TEOPEM U TMOCTPOCHUU IIEMIOYKU JIOTHUECKUX
YTBEPKICHUM MPU PEIICHUH T€OMETPUUYECKUX 3a]]a4, YMEHHE BBIIBUTATh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO UCIIONB3YIOTCS MPU PELIEHUU 33]1a4 €CTECTBEHHO-HAYYHOI'O
[IUKJIA, B YACTHOCTU (PU3UYECKUX 3a]aU.

Ilens ocBoeHusi mporpaMmbl yueOHOro kypca «l'eoMeTpusi» Ha yriayOJIeHHOM
YpPOBHE — pa3BUTHE WHAMBUAYAJIHHBIX CIIOCOOHOCTEH OOYYArONIMXCS MPU HU3YyUYECHUH
r€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHOM obnacTu «MaremaTruka u uHGOpMaTUKa
yepe3 00ecreueHue BO3MOXKHOCTH MPUOOPETEHUsI U MCHOJIb30BaHMs 0oJiee TTyOOKHX
r€OMETPUYECKUX 3HAHUN W JEUCTBUM, CHEHU(PUUYHBIX TE€OMETPUHM, U HEOOXOIUMBIX
JUISL YCTICIIHOTO TMPO(ECCHOHANIBHOIO 00pa30BaHUs, CBSI3AHHOTO C HMCIOJb30BaHUEM
MaTE€MaTUKHU.

[IpuopureTHBIMU 3ajlayaMud  Kypca TeOMETpUM Ha YriayOJEeHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIUBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

paclIMpeHre MPEICTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYJIbTYpPBI
1 (OpMHUPOBAHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BayKHEHUIINX
MaTeMaTUYECKUX MOJIENAX, MO3BOJSIOIIMX OMUCHIBATH M H3y4YaTh Pa3HbIE SIBICHUS
OKPY’KaIoIIEro Mupa, 3HaHHWE MOHATUHHOrO ammaparta mo pazaeny «CrepeoMeTpus»
y4eOHOT0 Kypca reOMETPHH;

dbopMupoBaHrWE YMEHHs BIAJETh OCHOBHBIMHU IMOHSATHUSAMH O TMPOCTPAHCTBEHHBIX
durypax M HUX OCHOBHBIMHU CBOWCTBaMH, 3HAHHE TeopeM, (GopMysl U yMEHHE HX
MPUMEHSTh, YMEHHUS JOKa3blBaTh TEOPEMbl U HAXOAWTh HECTAHIAPTHBIE CIIOCOOBI
pelIeHus 3a1ay;

dbopMupoBaHHE YMEHUS paclO3HABATh HA YEePTEkKaAX, MOJEISAX U B PEaIbHOM MHPE
MHOTOTPAHHMKH U TeJa BPallleHUs, KOHCTPYUPOBATH T€OMETPUUECKUE MOJIEIH;

dbopMupoBaHHE TOHUMAaHUS BO3MOXKHOCTH aKCMOMATHYECKOTO MOCTPOCHUS
MaTeMaTUYeCKuX Teopui, (GopMupoBaHHe TMMOHUMAHUA POJIM AKCHOMATHKH TPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHEe YMEHHUS BIIaJIeTh METOJAMH JOKa3aTeJIbCTB M aJITOPUTMOB
pelIeHus, YMEHUSI UX MPUMEHSTh, MPOBOJUTH JOKa3aTEIbHBIE PACCYKICHUS B XOJE
pEelIEeHUs] CTEPEOMETPUUECKUX 3a]a4 M 3aJlady C MPAKTHUYECKUM COJIEP:KAHHUEM,



(dhopMHUpOBaHNUE TPEICTABICHUS O HEOOXOAMMOCTH JI0KA3aTEIhCTB MPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKICHUN W POJIM aKCHOMAaTUKH B TMPOBEICHUM JEAYKTHUBHBIX
pacCyKICHUM;

Pa3BUTHE U COBEPILICHCTBOBAHUE UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
oOydJaronuxcsi,  MO3HABAaTEIIbHOW  aKTUBHOCTHU,  HCCJIENOBATEIbCKUX  YMEHHIA,
KPUTUYHOCTH MBIIIICHUSI, UHTEpPECA K U3YUEHUIO TE€OMETPUU;

(dopMupoBaHre QyHKIIMOHATBHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPHUH: YMEHHUS
pacno3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEMN
B pEaJbHBIX JKU3HEHHBIX CUTYyalUsX W MPU U3YUYCHUU JAPYTUX Y4YEOHBIX NPEIMETOB,
NPOSIBJICHUST 3aBUCUMOCTEM W 3aKOHOMEPHOCTEH, MOJCIHUPOBAHUS  peajbHBIX
CUTYallMii, HCCIEAOBAHMS TOCTPOCHHBIX MOJENEH, WHTEPHPETALUH IOJTYYEHHBIX
PE3yJIbTaTOB.

OCHOBHBIMH  COJICPXKATEIbHBIMA JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 xnaccax sBustorcs: «IIpsiMble M TUIOCKOCTH B TIPOCTPAHCTBEY,
«Mmnororpanaukmn», «Tena BpameHus», « BEKTOppl 1 KOOPIAWHATBHI B MPOCTPAHCTBE,
«JIBUXKEHUS B IPOCTPAHCTBEY.

Chopmymupoannoe B DPI'OC COO T1peboBaHME «YyMETh OINEPUPOBATH
MOHSTUSIMUY», PEJICBAHTHBIX T'€OMETPUU Ha YIIIyOJIEHHOM YypoBHEe oOydeHus B 10-11
KJIacCaX, OTHOCUTCS KO BCEM COJIEpP)KATEJbHBIM JIMHHMSM Y4eOHOro Kypca, a
(hopMHpOBaHUE JIOTUYECKUX YMEHUN paclpeiesaieTcs He TOJbKO IO COAepKATeIbHBIM
JUHUSAM, HO U 1o roaam oOydenus. ConepkaHue oOpa3oBaHUS, COOTBETCTBYIOIEE
MpeAMETHBIM  pe3ysibTaraM  ocBoeHHs  DenepasibHOW  pabodeil  MPOrpammbl,
pacnpeneneHHbIM 1o rojaM OOy4eHMs, CTPYKTYPUPOBAHO TakKUM o0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPHUHIUMIIHAIBHBIM BOIpOcaM oOO0ydaroluecss O0O0palaiuch
HEOJHOKPATHO, YTO MO3BOJISIET OPTaHU30BaTh OBJIAJIEHUE TEOMETPUUECKUMHU ITOHATUAMMU
M HaBbIKAMM TIOCJIEIOBATEILHO M TMOCTYMATEIbHO, C COOJIFOJICHHEM TPUHIIMIIA
MIPEEMCTBEHHOCTH, 4 HOBBI€ 3HAHUS BKJIIOYATh B OOIIYI0 CHUCTEMY T€OMETPHYECKHX
MPEACTABICHUM OOy4YarolMXcs, paclupsisi U yriyonss ee, o0pa3ysd HpOYHbIE
MHO>KECTBEHHBIE CBSI3H.

[lepexon Kk M3y4eHUIO TEOMETPUHN Ha YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3aaTh ycinoBus 1 AuddepeHuuanny 00yyeHus, MOCTPOSHUsI UHIUBUIyaIbHBIX
o0pa3oBaTeNbHBIX MPOTrpamMM, OOECHEYHUTh YIIYyOJIGHHOE H3YYCHHE TeOMETPUM Kak
COCTaBJISAIOIIEH yueOHOro npeameTa «MartemaTrkay;

NOJATOTOBUTH OOYyYarOUIUMXCsl K MPOJOJDKEHUIO M3YUYEHHUsI MaTeMaTUKU C Y4ETOM
BbIOOpa Oynymiei mpodeccun, obecrmeunBas MPEEMCTBEHHOCTh MEXAY OOIMMM |
poheCCHOHAIBHBIM 00pa30BaHUEM.

OOGmee 4KMCiIO YacoB, PEKOMEHIOBAHHBIX JUISl M3Y4YEHUs] Y4eOHOTo Kypca
«['eomeTpusi» Ha yrayonenHom ypoBHe, — 204 yaca: B 10 kmacce — 102 yaca (3 vaca
B Heento), B 11 knacce — 102 gaca (3 vaca B Heienio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUA cTepeomMeTpuH. Touka, mpsiMasi, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTie 06 aKCMOMAaTHYECKOM IMOCTPOCHHH CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHH
U CJIEJICTBHS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  IE€pPECEKaroIIuecs,
napaJiesIbHbIe W CKpEIIMBarOIIuecs mpsmele. lIpU3Haku CKpeMBAIOIMXCS MPSMBIX.
[TapannenbHOCTh NMPAMBIX M IUIOCKOCTEM B NIPOCTPAHCTBE: IMAPAIUIEIBHBIE IPSIMBIE
B IIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX NPSIMBIX, MAPAIIIETBHOCTD IPSAMOM U IIIOCKOCTH.
[TapamiensHOe M LIEHTpaJIbHOE NPOEKTHUpOBaHUE, Hu3oOpakeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapayjIeNIbHOTO MPOEKTHUpOBaHUsS. M3o0pakeHue ¢Guryp B mNapajieqbHOU
IPOCKLIMKU.  YTUIBI C COHAIIPaBICHHBIMA CTOPOHAMHM, YIOJI MEXAY IIPSMBIMA B
npocTpancTBe. [lapajuienbHOCTh IUIOCKOCTEH: MapajuleibHbIE IUIOCKOCTH, CBOWCTBA
napajuielnbHbIX MI0ockocTeil. IIpocreiimme mpocTpaHCTBEHHbIE (PUTYpPHI HA TIOCKOCTH:
TETpadp, NapaJIEICIUIIEe, IOCTPOCHUE CCUCHUM.

[leprieHIUKYISIPHOCT OPSAMOM M IUIOCKOCTH: NEPNEHAUKYISPHBIE NPSMBIE B
IIPOCTPAHCTBE, NpsAMbIE MMAPAIIICIbHBIE U NEPIEHAUKYIJISPHBIE K IIJIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJIIPHOCTH MPSIMOM M IIJIOCKOCTH, T€OpEMa O MIPSIMOM IEPIEHIUKYJIAPHOU
IIIOCKOCTA. OpTOroHanpHOE NPOCKTUpOBaHME. [lepreHIUKyJIssp W HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKH J10 INIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 IUIOCKOCTH, IPOEKIUs
¢burypsl Ha  IUIOCKOCTb. [leprieHIUKYIISIPHOCTD IJIOCKOCTEN: IIPU3HAK
MIEPIICHINKYJIIPHOCTH JIBYX IIJIOCKOCTEN. Teopema o Tpex NepneHIuKyJIsapax.

Yrael B IPOCTPAHCTBE: YroJI MEXAY NPSMOW U IUIOCKOCTHIO, JBYIPAHHBIA YIoOJI,
JMHEWHBIA yroJ IBYTPAHHOIO yrija. TpexrpaHHbIi U MHOTOrpaHHbIe Yyribl. CBOKCTBA
IUIOCKUX YIJIOB MHOrorpaHHoro yriyia. CBoicTBa IUIOCKMX W JBYTPaHHBIX YTIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB JJISI TPEXTPAHHOTO YTJIA.

MHororpaHHuKu

Byl MHOrOrpaHHUKOB, pa3BepTKa MHOTOTpaHHUKA. [Ipu3ma: N-yroybHas npusma,
npsiMasi M HaKJIOHHAs TMpuU3Mbl, OOKOBass U TIOJIHAs TMOBEPXHOCTh TPU3MBI.
[Tapatenenurien, IpsAMOYTrOJIbHBIN HapajuIeIENUIIE] U €T0 CBOMCTBA. KpaTyaiiiue mytu
Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. IIpocTpancTBeHHas Teopema
[Tudaropa. [Mupamuaa: n-yronpHas nupamujaa, NpaBUIbHAsS U YCEUCHHAs MUPAMUIBIL.
CpoiictBa pebep W OOKOBBIX TpaHEW TPaBWIbHOW TUpamuabl. [IpaBuiibHBIE
MHOTOTPaHHHMKH: TMpaBWIbHAsg TMpyU3Ma W TMpaBUJIbHAS NUpaMuAa, MOpaBUIIbHAsS
TpPEYroJibHasl MUPaMUJIa U TIPABWIBHBINA TETpadIp, KyO. [IpencraBnenue o mpaBUIBLHBIX
MHOTOTPAaHHHMKAX: OKTa3JIp, JOACKAAP U UKOCAIP.

Brruucnenue sj1eMEeHTOB MHOTOTPaHHUKOB: pebpa, nuaronanu, yribl. [lmomanb
OOKOBOI MOBEPXHOCTH U TIOJIHOM TOBEPXHOCTH MPSIMON TTPU3MBI, TIOIIAIb OCHOBAHUH,



TeopemMa 0 OOKOBOI MOBEPXHOCTU MpsiMON mpu3mbl. [1nomans 6G0KOBOW MOBEPXHOCTH
Y TOBEPXHOCTH NPaBUIILHOW MUPAMUJIbI, TEOPEMA O IUIOMIAN YCEUEHHON TUPaMU/IbI.

CummeTpusi B NPOCTPAHCTBE.  JJEMEHThl  CUMMETPUM  IPAaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B  MpPaBWIBHOM  MHOTOTPAaHHUKE:  CHUMMETpUS
napajuieJienuineaa, CUMMETpUs NPABWIBHBIX MPU3M, CHMMETPHUS  IPABHIBHOM
nUpamMupbl.

BeKTOpr H KOOPAUHATHI B IIPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HANPABICHHBIC
BEKTOpbl. PaBEHCTBO BEKTOpOB. JIEHCTBUS C BEKTOpAMU: CIIOKEHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJbKHUX BEKTOPOB, YMHOXXEHME BEKTOpa Ha uuciio. CBOWCTBa
CJI0’KEHUS BEKTOPOB. CBOKMCTBAa YMHOXKEHHS BEKTOpa HA yucio. [[oHsATHE KOMITTTaHApHBIE
BEKTOpPHI. [IpH3HAK KOMIUIAHAPHOCTHM TpeX BEKTOPOB. [IpaBWiio mapasuienenuiena.
TeopeMa 0 pa3noKEHUHU BEKTOpPA MO TPEM HEKOMIUIaHAPHBIM BeKTOpam. [ IpsiMmoyronsHas
cucremMa KoopauHar B npoctpaHcTBe. Koopamuatel BekTopa. CBsA3p  MEXIy
KOOpJIMHATAMM BEKTOpa M KOOPJAMHATAMHU TOYEK. YTOJI MEXIy BeKTopamu. CKalsspHOE
MPOU3BEICHUE BEKTOPOB.

11KJIACC

Tena Bpamenust

[TonsiTHSA: NUTUHAPUYECKAS TOBEPXHOCTh, KOHUYECKAsI IOBEPXHOCTD, cheprudecKkas
MOBEPXHOCTh, OOpa3yIue mnoBepxHocTed. Tenma BpallleHus: UWIMHIP, KOHYC,
yCEUeHHBIM KOHYC, cepa, map. B3aumHoe pacmonoxeHue cdepbl U IIOCKOCTH,
KacaTresbHasl INIOCKOCTh K cepe. 300paxeHue Ten BpalieHust Ha INoCKOCcTH. Pa3zBepTka
nuInHApa U Konyca. CumMeTtpust cepsl U mapa.

O6bem. OcHOBHBIE CBOCTBa 00beMOB Tel. TeopeMa 00 00beMe MPAMOYTOIBHOTO
napaienenunena u ciaeactBuss u3 Hee. OObeM MNPsSMON M HAKJIOHHOW TMPU3MBI,
MUWIMHIPA, TUPaMUIBI U KoHyca. OObeM 11apa v mapoBOro CerMeHTa.

KomMOuHanuu Ten BpaiieHus ¥ MHOTOrpaHHUKOB. [Ipu3ma, BircaHHas B IUIHH]IP,
ornuvcaHHast okoJio ruHapa. [lepecedenne cdepsl u mapa c miockocteo. Kacanue mapa
U cdepsl WIOCKOCThI0. [ToHsTHE MHOTOTrpaHHUKA, OMHUCAHHOTO OKOJIO cdephl, chepsl,
BIIMCAHHOW B MHOTOTPAaHHUK WJIM TEJIO BPAICHUSI.

[Tnomaap MOBEpXHOCTH IUIUHPA, KOHYCa, TIOMmaas cdepsl u ee uacteil. [lomodue
B npocTpanctBe. OTHOIIEHHE 00BEMOB, TUIOMIAJCH MOBEPXHOCTEH MOMOOHBIX (GUTYD.
[IpeoOpa3oBanne TOA00MsA, TOMOTETHS. Pemenne 3amad Ha TUTIOCKOCTH C
MCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue cedyeHWI MHOTOTPAHHUKOB M TEN BPAIICHUS: CEUEHUS IWIMHIpA
(mapajuienbHO U MEPNEHAUKYISIPHO OCH), CEUEHUsI KOHYyca (MapajuieIbHOE OCHOBAHUIO
U TIPOXOJISIIee Yepe3 BEepIINHY), CEUEHHUs I1apa, METOABI TIOCTPOSHUSI CEUECHUI: METO/T
CJIEJIOB, METO/1 BHYTPEHHET 0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYIIEH MIIOCKOCTH.



BekTOopbI 1 KOOPANHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Onepanuy Haj BEKTOpaMmH. BeKkTOpHOE yMHOXEHUE
BEeKTOpOB. CBOICTBa BEKTOPHOIO yMHOKEHHsA. [IpsMoyronpHas cucrtemMa KOOpPAMHAT
B ipocTtpaHcTBe. Koopaunatse! Bekropa. Pasnoxenue Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIM METOJ IPH PELICHUU T€OMETPUUECKUX 3a4ad.

JBUKEeHHS B IPOCTPAHCTBE

JBmxeHus npoctpaHcTBa. OtoOpaxkeHus. /[BuxkeHus u paBeHcTBO (uryp. Ob6mue
CBOWCTBA JBWKECHMM. BHIbl JBWKEHUHN: MApaJUICNbHBIM NEPEHOC, LEHTpalIbHas
CUMMETpUs, 3€pKajbHasi CUMMETpHUsS, NOBOPOT BOKpyr mnpsmol. IIpeoOpa3oBanus
nogo6wust. [psimas u cdepa Diinepa.

MPEAMETHbIE PE3YJIbTATHI

K xonmy 10 kiacca oOyJaronuiics HayqIuTCs:

CBOOOJHO ONIEPHPOBATH OCHOBHBIMU TIOHATHSIMHU CTEPEOMETPHUH TIPH PEIICHUH
3a/lay ¥ MPOBEJICHUN MAaTEMaTUUYECKUX PACCYKIACHUI;

NPUMEHSTh AaKCHOMBI CTEPEOMETPUM U CIEJACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKUX 33]1aY;

KJIaCCU(UIIMPOBATh  B3aMMHOE  PACIOJIOKEHHWE TPSIMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJIHO OIEpUPOBATh MOHSATUSIMHU, CBSI3aHHBIMU C YIJIAMH B TPOCTPAHCTBE:
MEXy MPSMBIMU B IPOCTPAHCTBE, MEXKITY MIPSIMOM U IIIOCKOCTHIO;

CBOOOTHO OTICPUPOBATH TIOHITHAMU, CBI3aHHBIMHA C MHOTOTPaHHUKAMH,

CBOOOJITHO pacro3HaBaThb OCHOBHBIC BUIbI MHOTOTPAHHHUKOB (IIPU3Ma, MUPAMHJA,
MPSIMOYTOJIbHBIN TIapaljIesienune, Kyo);

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS /IS KJIacCUu(PUKaIUU;

CBOOOJTHO OTNIEPHPOBATH MOHITHSAMH, CBSI3aHHBIMUA C CEYEHHEM MHOTOTPAaHHUKOB
TUIOCKOCTHIO;

BBITIOJTHATH MapaJljIeIbHOE, ICHTPATHHOE M OPTOTOHAIBHOE IPOSKTHPOBAHUE (PUTYP
Ha TJI0CKOCTb, BBITIOJIHATH U300pakeHus1 (GUTYp Ha TUIOCKOCTH;

CTPOUTH CEYEHHMS] MHOTOIPAHHHKOB pA3JIMYHBIMH METOJAaMH, BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYpP: BHIl CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATh IUTONIAJA TTOBEPXHOCTCH MHOTOTPAaHHUKOB (TIpW3Ma, MHpamMuia),
TCOMETPUUYCCKUX TEINI C TPUMEHEHUEM (HhOPMYT;

CBOOOJHO ONEPHPOBATH TMOHATHUAMHU: CHMMETPHS B IPOCTPAHCTBE, IEHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (UTYPHI;

CBOOOIHO OTIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpIMHATAM
B ITPOCTPAHCTBE;

BBITIOJTHATH JACHCTBUS HaJl BEKTOPaMH;

pemaTh 3a/ladyu Ha JI0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHUN M HAXOXKICHUE
TCOMETPUYCCKUX  BEJIMYHMH, TPUMEHSS HW3BECTHBIC METOABI TPU  PCEHICHUU

6



MAaTCMAaTUYICCKUX 3aaa4 IMOBBINICHHOT'O X BBICOKOT'O YPOBHS CJIOKHOCTH;

MPUMEHATh  MPOCTEHINNE  NPOrpaMMHBIE  CPEICTBA M DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1ay;

U3BJIEKaTh, NPEOOPa30BHIBAThH u UHTEPIPETUPOBATH UH(GOPMAIIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MPEACTABICHHYI0 Ha uepTekax u
pUCYHKaX;

MPUMEHATh TOJIYYCHHbIE 3HAHMS HA MPAKTUKE: CPABHUBAaTh W aHAJIM3UPOBATH
peanbHbIE CUTYyallud, IPUMEHITh U3yUYECHHBIE MOHATHS B MPOLECCE MOUCKA PEUICHUS
MaTEeMaTUYECKU CPOPMYIMPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh peajbHbIEe CUTYyaIluu
Ha S3bIKE TEOMETPUHU, HCCIEAOBATh IIOCTPOEHHBIE MOJEIH C HCHOJIB30BAHHEM
r€OMETPUYECKUX MOHATHI U TeOpeM, ammnapara anreopsbl, peraTh NPakTUUeCKUe 3a1a4u,
CBSI3aHHBIC C HAXO0XKJACHUEM F€OMETPUUYECKUX BEJIMYHH;

UMETh MPEACTaBIECHUS 00 OCHOBHBIX 3TallaX Pa3BUTHS T'€OMETPUM KaK COCTABHOM
4acTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiaacca oOydaroniuiics HayqYuTCs:

CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMHU C [IMJIMHIPUYECKON, KOHUYECKON
U cepUyeCcKOil MOBEPXHOCTIMH, OOBACHATH CLIOCOOBI TOTYUYCHHUS;

OTIEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C T€JIAMU BPALLIEHUS: IIMHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (LUWIMHAP, KOHYC, chepa U map) U OOBACHATH
CHOCOOBI MOJTYYEHUS TEJ BPALLECHUS;

KJIACCU(PUIIMPOBATH B3aMMHOE PACIIOJIOKEHHUE C(PEPhI U MIIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB M TEJ BpalICHUs, OOBEMBI
Y IUIOIIA/Id TOBEPXHOCTE MHOTOIPAHHHMKOB M TEJl BPAILEHUS, T€OMETPUUYECKUX TeI
C IpUMEHEHUEM (POPMYIT;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBI3AHHBIMU C KOMOMHALUSIMU TEJI BPALLIEHUS
Y MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy U ONMUCAHHBINA OKOJIO cepsl,
cdepa, BOuCaHHasi B MHOIOTPAHHUK WJIM TEJIO BPALLICHUS;

BBIUMCIISTH COOTHOLIEHUS MEXAY IUIOMAIIMH MOBEpPXHOCTEH U o0beMaMu
MMOJOOHBIX TEI;

M300pakaTb u3ydaemble (UTYpbI, BBINOJHATH (BBIHOCHBIE) TIJIOCKHE YEPTEkKHU
U3 PUCYHKOB MPOCTBIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEeJ BpallleHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH 151 npeoOpa3oBbIBAThH uHpopmanuio o
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MNPEACTABICHHYI0 Ha 4YepTexax U
pUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMM HAJl BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKaPTOBOM CUCTEME KOOPUHAT;

pemarb TE€OMETPUYECKHE 337aud Ha BBIYKMCICHHUE YIVIOB MEXIY MPSAMBIMU U
IJIOCKOCTAMH, BBIYHMCIIEHUE PACCTOSIHUM OT TOYKH JO TIUIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/IA NIPY PELIEHUU;



CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CB3aHHBIMU C JIBUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJIHATh U300paKeHUsI MHOTOIPAaHHUKOM M TeJl BpalleHUs] IIPU MapauieIbHOM
MepeHoce, IEHTPATBHON CUMMETPHUH, 3epKATbHOW CUMMETPHUH, MPU TIOBOPOTE BOKPYT
psMOM, TpeoOpa3oBaHus MO 00MS;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB U TeJl BpAlllCHMs: CEUEHUS IWIMHApA
(mapanienbHO W MEPHEHAUKYISIPHO OCH), CEUEHHUs KOHyca (MapajuieIbHO€ OCHOBAHUIO
U TIPOXO/ISIIEe Yepe3 BEPIINHY), CEUEHUS 1I1apa;

MCITOJIH30BaTh METOJIbI TTIOCTPOCHUSI CEUCHHUI: METO CIEJ0B, METOJ BHYTPEHHETO
POEKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEeH MITOCKOCTH;

JTOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHUS;

MPUMEHSATh TeOMeTpUYecKrue (aKThl IS PEIICHUS CTEPEOMETPUYECKUX 3a/aad,
MIPEANOJIATaOIINX HECKOJIbKO IIMaroB PENICHUs, €CIH yCIOBUS TPUMCHCHHS 3aJTaHbI
B SIBHOM W HESBHOU (hopme;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWNA M HaXOXKICHUE
Tr€OMETPUYECKUX BEJIUYHH;

PUMEHSITh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI
P PEUIEHUU CTEPEOMETPUUECCKUX 3a]1aY;

MPUMEHATh TIOJyYCHHBIE 3HAHWS Ha TPAKTHKE: CpPaBHWBATh, AaHAIU3HPOBATH
Y OIICHWBATh PEATTbHBIC CUTYAIlN!, IPUMCHITh U3YICHHBIC TIOHITHS, TEOPEMBI, CBOHCTBA
B IIpollecCe TMOMCKAa pEeIIeHUsT MaTeMaTU4ecKd CQOPMYIUPOBAHHON MPOOIIEMBI,
MOJICIIUPOBATh PEaTbHBIC CUTYAIlMH Ha S3BIKE TEOMETPHUH, WCCIICIOBATH IMOCTPOCHHBIE
MOJICNI C MCTOJIb30BAaHUEM TEOMETPHUECKUX TOHSATHN M TEOpEM, ammapara anreOpsl,
penaTh MPakTUYECKUE 3a]1a4M, CBSI3aHHbBIE C HAXOXKJICHHUEM T€OMETPUYECKUX BEJIMUNH;

UMETh TIPEICTABJICHUS] 00 OCHOBHBIX dTalax pa3BUTHUS T€OMETPUM KaK COCTaBHOM
JacTH (PyHIaMEHTA Pa3BUTHS TEXHOJIOTHH.



TEMATUYECKOE NNAHUPOBAHUE

10 kaacce

Ha3Banue pa3aesa
(Tembl) Kypca

KosnuecTBo
4acoB

OcHoOBHOE coepKaHue

OcHOBHBIE BUBI 1€ATEJILHOCTH
yqauuxcst

BBeneHue B cTEpeOMETPUIO

23

OCHOBHBIE TPOCTPAHCTBEHHBIE
burypsl.

[ToHsATHSA CTEpEOMETPUN: TOUKA,
npsiMas, IJI0CKOCTb, IPOCTPAHCTBO.
OcHOBHBIE ITpaBUJIa U300pAKEHUS

Ha PUCYHKE IJIOCKOCTH, MapajliesIbHbIX
PSIMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka.

[lonsTHS: mepeceKarouecs IIOCKOCTH,
HepeceKarInecs psiMas U INIOCKOCTh;
HOJTyTIPOCTPAHCTBO.

MHororpaHHuKy, H300paxeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HECyIeCTBYIOMNUX 0OBEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBHIC
CJIEJICTBHS U3 HUX.

CniocoObl 3a1aHus MPSMBIX

Y TTIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH.
Ceuenus. 3o00paxeHue ceueHHit

Onpenensrtsb II0CKOCTh Kak Gurypy,
B KOTOPOH BBIMOJIHAETCS IUIAHUMETPHUSL.
JlemaTe mpoCTeUIne JIOTUIECKUE
BBIBOJIbI M3 aKCUOMATUKH TIJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, UJI€aTTU3AINEH KOTOPHIX
SIBJISIFOTCSI aKCMOMBI T€OMETPHH.
N3yuath, NpUMEHATH TPUHIIUIIBI
MMOCTPOECHUS CEUCHU.

Hcnonb30BaTh 71 MOCTPOCHUS
CEUYEHHUU METOJI CJICJIOB, METO/I
BHYTPEHHETO MPOEKTUPOBAHUS, METO/T
MEPEHOCA CEKYIIEH TTIOCKOCTH.
PemaTe ctepeomMeTpuuecKue 3a1auu:
Ha OMpENICIICHUE BUIA CEUCHUS

1 HaXOXKJICHUE ero TUIoIIaau.
AKTyanu3upoBath (PaKThl U METOIBI
MJIAHUMETPUH, PEJIEBAaHTHBIC TEME,
MPOBOAUTH AHAJIOTHH.

Hcnonb30BaTh Mpu pellieHUH 3a/1a4




paMubl, Kyoa U MPU3MbL, KOTOPBIE
IPOXOAT uepe3 ux peopa.
N300paxenue nepeceyeHus
ITOJTYYEHHBIX IIJIOCKOCTEN.
PackpamnBaHue NOCTPOEHHBIX CEUEHUN
Pa3HBIMU LIBETAMH.

Meron cnefoB s HIOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUECHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUEHHUH B MUpaMue, Kyoe 1o TpeM
ToukaMm Ha peOpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aMKCh IAarOB
IIOCTPOCHUH.

[ToBTOpEHNE IUIAHUMETPUHU.

Teopema 0 mponopIHXOHATBHBIX
otpe3kax. [lonobue TpeyroabHUKOB.
Teopema Menenas. Pacuerst

B CEUCHMSIX HA BBIHOCHBIX YEPTEXKAX.
Hcropust pa3BUTHA INIAaHUMETPUN

U CTEPEOMETPUU

CJIEyIOIIKE MIIaHUMETPUIECKIE (DaKThI
Y METOJIBI:

Teopembl Paneca

Y O ITPONIOPLIMOHAIIBHBIX OTPE3KaX.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOHHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
IIpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBOUCTBO CpeHEN JIMHUU
TPEYrOJIbHUKA.

CBOICTBO OMCCEKTPUCHI yTiia
TPEYTOJIbHUKA.

CBOMCTBO M€JINaH TPEYTOJbHUKA.
[Tpu3Haku mogo0us TPEyroJIbHUKOB.
[Tomy4aTs mpencraBaeHus

00 OCHOBHBIX 3Talax pa3BUTHS
r€OMETPUHU KaK COCTABHOW 4acTH
byHIaMeHTa pa3BUTHS TEXHOJIOTUN

Bzaunmuoe pacniosioxxkenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsmeix

B ITpocTpaHcTBe. CKpeluBaroImuecs
npsMble. [[pr3Haku CKpemBarOIMUXCs
IIPSIMBIX.

[TapamienpHble IpsMbIE

Knaccuduimpoats B3aumMHoe
PACIIOJI0KEHUE TPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMHU M IPUBOJI IPUMEPHI
W3 PEATbHOU KU3HU.

10



B IIpocTpaHcTBe. Teopema

0 CYLIECTBOBAaHHUU U €AMHCTBEHHOCTH
MPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, IPOXOASAIIEN Yepe3 TOUKY
IPOCTPAHCTBA U HE JIe)KaIEH

HAa IAHHOW IPSIMOM.

JlemMma 0 nepeceyeHnn napajieIbHbIX
MIPSIMBIX IIOCKOCTHIO. [lapannenbHOCTh
Tpex npsAMbIX. TeopeMa o Tpex
MapajuieIbHbIX MPSIMBIX.

TeopeMa 0 CKpenMBaOIINXCS MPSIMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MApaNIETbHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
POEKIIHH.

[enTpanbHas MpOEKLK.

VY1071 ¢ COHaNpaBIEHHBIMU CTOPOHAMU.
Yron Mexay npsMbIMH.

3a1aun Ha 10Ka3aTeIbCTBO

Y UCCJIEIOBAHKE, CBSI3aHHbBIC

C PACIIOJIOKEHUEM MPSMBIX

B IIPOCTPAHCTBE

JlokaspIBaTh TEOpEMY

O CYLIECTBOBAaHUU U €IUHCTBEHHOCTH
rapajuieIbHON MPSIMOU, IPOXOIAIIEH
4yepe3 TOUKY IPOCTPaHCTBA

Y HE JIKAILEH Ha JPYTroM MPSIMOH;
JEMMY O TIEPECEYEHNH INIOCKOCTH
JIBYMsI TapaJlIeIbHBIMU MTPSIMBIMU;
TEOpPEMY O TPEX MAPAJIICITbHBIX
MPSIMBIX.

Jloxa3pIBaTh MpHU3HAK
CKPEILIUBAIOLINXCS MIPAMBIX, TEOPEMY

0 CKPELIMBAOIIUXCS PSAMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMHA CTOPOHAMM.
OOBSICHATH, UTO HA3bIBACTCS
MapajuIeIbHBIM U [IEHTPATIbHBIM
MPOEKTUPOBAHUEM U KAK BBITTOIHSAETCA
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MTAPAJIEITBHOTO
ITPOEKTUPOBAHUSI.

N3o0paxkath B mapauiebHON
ITPOEKLINY Pa3HbIE TEOMETPUUYECKUE
burypsbl.

Pemats crepeomeTpuueckue 3aaaun
Ha JI0Ka3aTeJIbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPAMBIX
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B [IPOCTPAHCTBE.
[IpoBoUTH JOKA3aTEIbHBIC
pacCy’kJIeHUs IIPU pEUICHUN
Tr€OMETPUYECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACHOJIOKEHUEM
MPSIMBIX B POCTPAHCTBE.
CpaBHUBAaTh, aHATTU3UPOBATH

Y OLICHUBATh YTBEPKACHUS C LEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX
Y HEKOPPEKTHBIX PacCyKIACHUH.
MoenupoBaTh peaibHbIE CUTYallHH,
CBSI3aHHBIE CO B3aUMHBIM
PacCoJIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha A3BIKE T€OMETPHUU.
HccnenoBath MOCTPOEHHBIE MOJIENIH
C UCIIOJIb30BAaHUEM I€OMETPUYECKHUX
MOHSITUH U TEOPEM, allrapara aareOpsl,
U(PPOBBIX PECYPCOB.

ITomyuaTs npeacTaBiIcHUE

O LIEHTPaJIbHOM MPOEKTUPOBAHUU

1 00 ucropuu paboT MO TEOPHUH
MEePCIIEKTUBBI

[TapayuienbHOCTD NPAMBIX
Y IIJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTH: MapayIeIbHOCTh NPSIMOM
Y IJIOCKOCTH B IIPOCTPAHCTBE.
[Ipr3Hak nmapamuiebHOCTH IPAMOMN

Knaccuduimposats B3auMHoe
pacnojoXeHne IpsMOH U MIOCKOCTH
B IIPOCTPAHCTBE, MPUBOIS
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u mockoctu. CBOMCTBA
NapajuieIbHOCTH IPSIMOM U TUIOCKOCTH.
['eomeTpuueckue 3anaun

HAa BBIYMCIICHUE U JOKA3aTEIIbCTBO,
CBSI3aHHBIC C MAPALICIIBHOCTHIO

IIPpAMBIX U IIOCKOCTEH B IMPOCTPAaHCTBC.

[TocTpoeHue ceueHns, MPOXOIAIIETO
Yyepes JaHHYIO MPSIMYIO Ha YEPTEXKE U
[apaJIEIbHOIO APYTrOU MPSIMOM.
Pacuer otHOmeHnii. [lapamiensnas
MPOEKIMs, TPUMEHEHUE

U1 IOCTPOEHUS CeUeHUM KyOa

U TIapaJIyIesIeuIe 1a.

CBoicTBa napauieNeuIena u NpU3Mbl.

[TapamensHble mockocTu. [lpusHaku
MapaJlJIETbHOCTH ABYX IIJIOCKOCTEM.
TeopeMa 0 mapauieIbHOCTH

Y €IMHCTBEHHOCTH TIJIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY,

HE MPUHALJIEKAILYIO TAHHOU
IJIOCKOCTH U CIIEJICTBUS U3 HEE.
CBoiCTBA MapAIIIENBHBIX INIOCKOCTEM:
0 MapaJyIeIbHOCTH MPSIMBIX
IIepeCceUeHUs PU NEPECEUCHUU IBYX
MAPAIIETBHBIX MIIOCKOCTEU TPETHEM;
00 OTpe3Kax mapayyIeIbHBIX MPSIMBIX,

COOTBETCTBYIOIIME ITPUMEPHI
U3 pearbHOU KU3HH.

DopMyIUpPOBATH ONPEACICHUE
IapaJuIeNIbHBIX PSIMOU U INIOCKOCTH.
Jloka3pIBaTh NpU3HAK

0 IIapaJUIEIbHOCTH IPSIMOM

U IJIOCKOCTH; CBOMCTBA
MIapaJuIeIbBHOCTH MIPSMOU U TIJIOCKOCTH.
Pewrats crepeoMeTpuuecKue 3a1a4u
BBIYMCIICHUS U I0KA3aTEbCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTHIO

MPSAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE.

Pemats nmpakTudeckue 3agauun

HA IMOCTPOEHHUE CEYCHUHN HA YEPTExkKaAX
TETPAApA U Napajuiesienuneaa.
Pemate crepeomerpruueckue 3aaaum,
CBSI3aHHBIE C IOCTPOECHUEM CEYCHUH
IIOCKOCTBIO.

ITpoBOAUTE TOTMYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIEC PACCYKICHUS

MIPH PELICHUHA TEOMETPUUECKUX 3a]1a4
CBSI3aHHBIX C MAPAUICITBHOCTHIO
IUIOCKOCTEH.

CpaBHMBATh ¥ aHAJIU3UPOBATH
pEaJIbHBIE CUTYAIIUU, CBA3aHHbBIC

C ApaJUIEIIbHOCTBIO IPAMOU
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3aKJIIOYCHHBIX MCIKAY IapallJICIbHBIMUA
IIJIOCKOCTAMHU, O IICPCCCUCHUHN HpHMOI?I
C ABYM: ITapaJIJICJIbHBIMU IIJIOCKOCTSIMHA

Y IUIOCKOCTH B IPOCTPAHCTBE;
MO/JIEJIMPOBATh pEAIbHBIE CUTYAllUH,
CBSI3aHHBIE C MMAPAIUICITIBHOCTHIO
IIPSAMOM U TNIOCKOCTH B IPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[lepneHUKyISIPHOCTD
MPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iudaropa
Ha IUIOCKOCTH, TPUTOHOMETPUS
IIPSAIMOYTOJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napasuiesenunesna. Berauciaexnue MH
OTPE3KOB B KyO€ U NPIMOYTOJIbHOM
napajuieenunese.
[lepieHIUKYIAPHOCTD IPSAMOU

u rockoctu. [Ipu3Hak
NIEPIEHANUKYJIIPHOCTH IIPSIMOM

Y IJI0CKOCTU. Teopema o
CYILLIECTBOBAHUU U €UHCTBEHHOCTH
IIPSMOM, IPOXOIALLIEH YEPE3 TOUKY
IPOCTPAHCTBA U NEPIEHAUKYIISIPHON
K miockoctu. [lnockoctu

Y MIEPIICHANKYIISIPHBIE UM IIPsIMast

B MHOTOTPaHHHKAX.
[TepnieHauKyIsIp U HAKJIOHHAS.
[TocTpoeHune neprneHauKyIsapa

13 TOYKHU Ha IPSAMYIO.

Teopema o Tpex neprneHauKyIsIpax

AKTyanu3upoBath (PaKThl U METOAbI
TJTAHUMETPHUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
@opMyIMPOBATH ONIPEICIICHHUS:
MEPIIEHAUKYIISIPHBIX OPSIMBIX

B IIPOCTPAHCTBE; ONPEAECTICHHUE MPAMOH,
MEPIIEHAUKYJISIPHON K IUIOCKOCTH.
Jloxa3pIBaTh: neMMy

0 NEPIECHANKYISPHOCTH ABYX
MapaAJIICIIbHBIX MPSIMBIX K TPEThEN
MPSAMOM; TEOPEMBI O CBSI3U MEKY
MAPAJIIETBHOCTHIO MIPSMBIX U UX
MEPIIEHAUKYJISIPHOCTBIO K IIJIOCKOCTH.
JloKa3bIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MPU3HAK MEPIIEHAUKYIISIPHOCTH
MIPSIMOU U TJIOCKOCTH; TEOPEMY

O CYILIECTBOBAaHUM U €IUHCTBEHHOCTHU
NPSIMOU, TPOXOASAIIEN Yepe3 JaHHYIO
TOYKY U IEPIICHINKYJISIPHOU K TAHHON
TIJIOCKOCTH.

N3006pakath B3aMMHO
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(npsimasi u oOpatHas).

YTroa Mexy CKpemrBatOIUMUCS
npsiMeIMU. [loHCk epnes AMKyIIIpHBIX
MPSIMBIX C TOMOILBIO
IIEPIICHIUKYJIPHBIX IIIIOCKOCTEN
OpTOoroHasibHOE IPOEKTUPOBAHHUE.
[TocTpoenue ceuenuit KyOa, IpuU3Msl,
MIPABWJIBHOW MUPAMUABI C TTOMOIIBIO
OPTOrOHAJILHOM MPOEKIUU.
CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [llmockocTn
CUMMETPUM B MHOI'OTPAHHUKAX.
[Ipr3Hak nepneHuKyISIpHOCTH
PSAMOM U IIJIOCKOCTH KaK CIIECTBHE
cummerpui. IIpaBuinbHbIe
MHOTOTPAHHUKHU

Pacuet paccTosiHuil OT TOUKH

110 MII0CKOCTH. CIOCOOBI OMYCTUTh
NIEPIEHANKYJIAPBI: CAMMETPHS, CIABUT
TOYKHU 110 NApaJIJIEIBbHON PSIMOM.
CnBur no HenapaieabHON NPSIMOU,
VU3MEHEHUE PACCTOSTHUN

NEePHEHANKYIISIPHBIC TTPSIMYTO

U TJIOCKOCTb.

@opMyIMpOBaTh CBOMCTBO
MIEPIICHIUKYJISPA IO OTHOLIEHUIO

K IUIOCKOCTH.

[Tony4aTth npencTaBieHUE O 3HAYCHUH
NEePIEeHIUKYIIApa Ui IpYruX oonacTeit
Hayku ((u3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJbHON KU3HU
(TexHuKa, OKpy’Karomiasi 00CTaHOBKA).
Jl0Ka3bIBaTh YTBEPKICHHUSI, CBS3aHHBIC
C MMPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETIEPIICHINKYISIPHYIO K TOM MPSMOU.
Jloka3sIBaTh TEOpEMY O TPEX
MIEPIIEHINKYJIAPAX U TEOPEMY
0o0paTHYyIO TeOpeMe O TPeX
NEPIECHIUKYIISIPaXx.

[Tomy4aTs npeacTaBICHNUE

00 OPTOTOHAJILHOM MTPOEKTUPOBAHUH.
Jloka3bIBaTh TEOpEMY O MPOECKLIUU
TOYKH Ha NPAMYIO.

Pemate crepeoMerpuueckue 3aqauu,
CBSI3aHHBIE C IEPIIEHANKYJIIPHOCTBIO
MPSAMOM U TIOCKOCTH.

Pewars npukitagaelie 3a1auu,
CBSI3aHHBIC C HAXO0XKICHUEM
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Ir€OMETPUYECKHUX BEJINYMH.

Pemate crepeomerpudeckue 3aaadn,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
O TpeX MEePIEHIUKYIIPAX,
HAax0>KJICHUEM PACCTOSHUM,
IIOCTPOEHUEM IIPOEKIUH.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKIACHUN.
AHanM3UpOBaTh U MOAETUPOBATH

Ha SA3bIKE T€OMETPUU PEaIbHbIC
CUTyalllH, CBSI3aHHbBIC

C IEPNEHIUKYJISIPHOCTHIO PSIMOM

Y IJIOCKOCTH; UCCIIEI0BATh
ITOCTPOEHHBIE MOJEIH, B TOM YHCIIE
U C UCTOJIb30BAaHUEM alllapara anreopbl

VYTrabl 1 pacCTOSTHUA
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[ToBTOpEHHME: Yyroa Mexay NpSIMbIMHU
Ha IUIOCKOCTU, TPUTOHOMETPUS

B [IPOU3BOJILHOM TPEYTOJIbHUKE,
T€OpEMa KOCHHYCOB.

[ToBTOpEeHue: yron Mmexay
CKPEIIUBAIOIUMUCS IIPAMBIMU

B IIPOCTpaHCTBE. [ eomeTprueckue
METO/bl BBIYUCIICHUS YTIIa MEXIY

AKTyanu3upoBath (aKkThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.
DopMyIMPOBATH ONIPEAECTICHUE
JBYTPAHHOTO yIJIA.

Jloka3bIBaTh CBOWCTBO PaBEHCTBA BCEX
JIMHEWHBIX YIJI0B JBYI'PAHHOIO YIJa.
KnaccuguimpoBaTs 1ByrpaHHbIE YIJIbI
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MPSAMBIMU B MHOTOT'PaHHUKAX.
JIByrpanHsbiil yroy. CBOMCTBO
JIMHENHBIX YTJIOB JBYTPAHHOIO YIIA.
[lepnenauKyIsIpHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYJIISPHBIX
mrockocren. [Iprusnak
MIEPIICHIUKYJISIPHOCTH INIOCKOCTEM;
TE0-peMa O MPAMOU ITEPECECUEHHUS] IBYX
IJIOCKOCTEN MEPIIEHIUKYIISIPHBIX
TPETHEU IUTOCKOCTH.

[IpAMOYTOJIBHBIN apaJUICIICIINIIE;
Ky0; U3BMepEeHus, CBOMCTBA
IIPSAMOYTOJIBHOTO MapaJIJIeIICIIUIIEA.
Teopema 0 quaroHany NpsSMOYTrOJIbHOTO
napajulesIelMIea U CIEICTBUE U3 HEe.
CrepeoMeTpUUECKHUE U TTPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PACIIOJIOKEHUEM IIPSAMBIX U IIJIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
psIMBbIE, TAPAJUIEIbHBIE ITIOCKOCTH

B CTaHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa mapannenbHbIX MIIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
PacCTOSIHUE MEXKAY
CKPELIMBAIOIINMHUCS IPSIMBIMU

B IIPOCTBIX CUTYaLHsIX.

B 3aBUCHUMOCTH OT UX I'PaAyCHOU MEPBHI.
@opMyIMpOBaTh ONPENECIEHUE B3aUMHO
MEPIICHIUKYJISIPHBIX TIJIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O MPU3HAKE
MEPIIECHIUKYJISIPHOCTH JIBYX
IIJIOCKOCTEM.

@OopMyIMpPOBATH CIIEICTBHUE

(U3 mpu3HaKa) O MEPIEHIUKYIIPHOCTU
IJIOCKOCTH, KOTOpasl MEPIEHANKYISIpHA
IIPSAMOM, TI0 KOTOPOU IEPECEKAIOTCS JBE
IJIOCKOCTH, 3TH IIJIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHHUS O €T0
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 HEE O JUArOHAJISIX IPSAMOYTOJIBHOIO
napajuieenunesaa.

Pewats crepeomeTpuueckue 3aaauu,
CBSI3aHHBIE C NEPIICHANKYIJISIPHOCTD
MPSAMBIX U TUIOCKOCTEH, UCITOIb3YS
MJIaHUMETpHUYECKHUE (DaKThl 1 METO/IBI.
IIpoBOAUTE JTOTUUYECKU KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS

IIPU PELIEHNH TEOMETPUYECKUX 3314,
CBSI3aHHBIX C NEPIEHAUKYJISIPHOCTHIO
IIJIOCKOCTEM.

AHanM3upoBaTh U MOAETUPOBATH

HAa SI3bIKE TEOMETPUU PEAJIbHBIE
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OnyckaHue NepreHIuKyJIsIpOB,
BBIYMCJIEHUE PACCTOSIHUM OT TOUKH
110 TOYKH; IPSIMOM; TIJIOCKOCTH.
Brruncienue pacCTossHUNA MEXITY
CKPEIIUBAIOIINMUCS TPSIMBIMHU

C MTOMOUIBIO IEPIIEHAUKYJIISIPHON
IIJIOCKOCTH.

TpexrpaHHbIN yroJl, HEpaBEHCTBA
JJIs TPEXTPAHHBIX YTIIOB.

Teopewma [Tudaropa, TeopeMsl
KOCHUHYCOB Y CHHYCOB

JUIS1 TPEXTPAHHOTO YIJIa. DJIEMEHTBI
chepuueckoit TeOMETpUH:
reoJIe3MYECKUe JIMHUU Ha 3emiie

CUTYaIluH, CBSI3aHHBIC
C TICPIICHANKYJIAPHOCTBIO MPSMBIX

Y IUIOCKOCTEH.

HccnenoBaTh MOCTPOSHHBIC MOICIIH,
B TOM YHCJIC ¥ C HCITOJIb30BAHHEM
ammapara anreOpsl.

Permath mpukiiaaHbpIe 3a1a9H,
CBSI3aHHBIC C HAXOXJICHUEM
TeOMETPUYCCKHUX BEITMYUH

MHororpaHHuku

CucreMaru3zanus 3HaHUI:
MHOrorpaHHMK U €ro 3JIEMEHTBHI.
[Inpamuna. Buael nupamun.
[IpaBunbHas nupamuaa.
[Ipu3zma. [Ipsimas u HakJIOHHAs
npusMsbl. [IpaBuiibHas npusma.
[Ipsimont mapanenenunen,

IPSIMOYTOJIbHBIN TTapaJiieienune I, KyO.

Brinykibsie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBunbHbIC
Y TIOJIYTIPABUJIbHbIE MHOTOTPAHHUKHU

Paborath c yueOHHKOM: 3a/1aBaTh
BOIIPOCHI, J€JIaTh 3aMEYaHus,
KOMMEHTAapUH.

AHaNIM3UpOBaTh PELICHUE 3aJa4H.
PucoBats BbIyKJIbIE MHOTOTPAHHUKH
C 3aJITaHHBIMH CBOMCTBAMU;
BOCCTAHABJIUBAThH OOITUI BH/I
BBINYKJIOTO MHOTOIPAHHUKA T10 IBYM
€ro MPOCKUUSM.

Jloxa3pIBaTh CBOKCTBA BBIITYKJIOTO
MHOTOTPaHHUKA.

18



PucoBars BbIITyKIIbIE MHOTOTPAHHUKH

C Pa3HOM SUIEPOBON XaPAKTEPUCTUKOM;
MCCIIE0BATh BO3MOKHOCTH ITOJITYYEHUS
pe3ynbTaTa Ipy BApbUPOBAHUH IAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIIBHBIX
MHOI'OTPaHHUKOB.

[InaHnpoBaTh NOCTpOEHNKE
IIPaBUJIbHBIX MHOTOTPAHHUKOB

HAa ITOBEPXHOCTSX APYTUX IPABUIIBHBIX
MHOTOI'PaHHUKOB

BekTopsl B IpOCTpaHCTBE

12

[TonsATHE BEKTOPA HA TIJIOCKOCTH

Y B IIPOCTPAHCTBE.

CymMa 1 pa3HOCTh BEKTOPOB, ITPABUIIO
napayieyenuneia, YMHOXKEHHUE BEKTOpa
Ha YHCJIO, PA3JIOKEHUE BEKTOpa

1o 0a3uCy TPEX BEKTOPOB, HE JICHKAITUX
B OJJHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYUCJICHUE YTJIa MEXKy BEKTOpaMHU

B IIPOCTPAHCTBE.

[Ipocrelimme 3a1a4n ¢ BEKTOpaMU

AKTyanu3upoBaTh (PaKkThl U METOBI
TUIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP
HA TJIOCKOCTH M B MIPOCTPAHCTBE;
KOMIIJIAHAPHBIE BEKTOPBHI.
[IpuBOIUTH TIPUMEPHI HU3NUECKUX
BEKTOPHBIX BEJIMYMH.

OcBauBaTh NpaBUJIa BHITIOJHEHUS
JNEUCTBUM CIIOKECHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOpa

Ha YHCIIO.

Jloka3bIBaTh NPU3HAK KOMILIAHAPHOCTH
TpEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3I0KECHUU
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J000r0 BEKTOPA IO TPEM JaHHBIM
HEKOMILJIAaHAPHBIM BEKTOPam

[ToBTOpenue, 06001IIEHIE
Y CHCTEMaTH3aIlNs 3HAHHI

Ob6o0061maroniee MOBTOPEHHUE MOHATUH
U METOJIOB Kypca I'eOMEeTpUHU

10 kmacca, cucreMaTH3alis 3HAaHUH.
Uctopus pazBuTusi CTepeoMETpUN KaK
HayKH M €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX MHKCHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTHMA

Pemrate cTepeoMeTpuyecKue 3aaaun
Ha JIOKa3aTeJIbCTBO MaTEMaTHICCKHIX
OTHOIIICHUH, HAXOXKICHUE
TCOMETPHYCCKUX BETMUNH (JIJTHH,
YTJIOB, TUIONIA/IeH, 00HEMOB).
Mcnonb30Bath MpH pelieHUH
CTePEOMETPUICCKHX 3a/1a4
IUTAHUMETPUYCCKHUE (PaKThI K METO/TBI.
[TpOBOAMTH JTOTUYECKH KOPPEKTHBIC
JI0Ka3aTeIbHBIC PaCCYKICHHUSI

IIPH PEIIICHUH CTEPEOMETPHUSCKHUX

Y TUTAaHUMETPUYESCKUX 3a1a4.
CpaBHUBATH ¥ aHAJTM3UPOBATH
pCalIbHbIC CUTYAIlMH U BBISBIISTH
BO3MOYKHOCTH €€ MOJICTTUPOBAHUS

Ha S3bIKE TEOMETPHH.
MozenrpoBaTh peaabHYIO CUTYaIUIO
Ha S3bIKE TEOMETPUH M HCCIIEIOBATh
MIOCTPOCHHBIC MOJICIIH, B TOM YHCJIC
Y C UCTIOJIb30BAHUEM arlapara
anreopshl.

Hcnonb30BaTh KOMIIBIOTEPHBIC
IPOrPaMMBbI TIPH PEIIICHUHN 3a/1a4.
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[lomy4yaTs npeACTaBICHUE O TEOMETPUH
KaK O pa3BUBAIOIICICS HAyKeE,
HCCIEAYIOIEH OKPYKAIOIIUNA MUDP,
CBSI3aHHOM C peabHbIMU OOBEKTaMHU,
ITIOMOTAIOIIEH PEIUTD PEATIbHBIE
KU3HEHHBIE CUTyalluu O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX HHIKCHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIACHHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKIAECHUN.
HccenenoBats IOCTPOSHHBIE MOJIEIIHN.
Hcnonb3oBath HUPPOBBIE pECYPCHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KJIACC

HazBanue KommuectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
OcHOBHOE coJiepKaHue
pazzeina (TeMbl) Kypca 4acoB yqaImuxcs
AHaUTHYECKass TeOMETPHS 15 [ToBTOpEHUE: KOOPAUHATHI BEKTOPA AKTyaIm3upoBaTh (PaKThl U METO/IbI

Ha IUIOCKOCTHU U B IIPOCTPAHCTBE,
CKAJIPHOE TPOU3BEJICHUE BEKTOPOB,
BBIUKCIICHHE yTia MEXy BEKTOpaMu
B IIPOCTPAHCTBE. Y PABHEHUE IPSIMOU,
MPOXOAIIEH Yepe3 IBE TOUKH.
YpaBHEHHE IIJIOCKOCTH, HOPMaJlb,
YPaBHEHUE IIJIOCKOCTH B OTPE3KaAX.
BekTopnoe npousBenenue. JInnennoie
HEPABEHCTBA, TMHEHHOE
IPOrpaMMHUPOBAHHUE.

AHanuTu4eckrue MeTo/bl pacyera
yria MEK1y IPSIMBIMU U TUIOCKOCTAMHU
B MHOTOrpanHukax. opmyia
PAcCTOSIHUS OT TOYKH JI0 TUIOCKOCTH
B KOOpJMHATAX.

Haxoxnenue pacCTossHAN OT TOYKHU
710 TIJIOCKOCTH B KyO€ U MTpaBUIILHOM
nupamuie

IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJMUTH AHAJIOTHH.

CBOaUTH NEUCTBUS C BEKTOPaMHU

K QHAJIOTUYHBIM JIEUCTBUAIM C UX
KOOpPIMHATaMH.

BcnioMHUTE onpeienieHne CKalIsspHOro
YMHOEHHUS U €TO CBOKCTBA.
BpI4uciATh ¢ MOMOIIBIO CKAISIPHOTO
YMHOEHUS UIMHBI BEKTOPOB, YTJIbI
MEXKy HUMH, YCTaHABIINBATh
NIEPIIEHANKYJIIPHOCTb BEKTOPOB.
BriBouTh ypaBHEHUE IIIIOCKOCTH

U (popMyiy pacCTOSIHUSL OT TOUKU

110 TUIOCKOCTH.

Pemars 3agaun, coueras
KOOPAVMHATHBIN U BEKTOPHBINA METO/BI.
IIpoBOAUTE TOTHYECKH KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS

IIPU PEUIEHNN T€OMETPUYECKUX 3a/1a4
Ha IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.
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AHanu3upoBaTh U MOJIETUPOBATH
Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIINH, CBS3aHHBIC BEKTOPAMHU

U KOOpJIMHATAMHU.

HccnenoBats MOCTpOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCTIOJIB30BAHUEM
anmnapara ajareopsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UICTOPUEN pa3BUTHSA
MaTeMaTUKU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMAaTHU3alvs 3HAaHUN

15

CedeHust MHOTOTPAaHHHUKOB:
CTaHJapTHbIE MHOTOTPAaHHUKH, METO]]
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
nepeceyeHust MPSIMbIX U IMIIOCKOCTEH.
[TapannenbHbIe IPSMBIE U TIIIOCKOCTH:
napajuieNIbHbIE CEUYCHHUS], pACUET
OTHOLIEHHUM, YTJIbl MEXKY
CKPEIIUBAIOIIUMUCS TTPSIMBIMH.
[TepnieHquKyIsIpHBIC IPSMBIE

U TJIOCKOCTH: CTaH/IAPTHHIE MaPhI
MEePHEHIUKYJISIPHBIX TIIOCKOCTEN

U TIPSIMBIX, CAMMETPHUU
MHOTOTPaHHHUKOB, TEOPEMA O TPEX
MEePICHIUKYJISIPAX, BEIYUCICHUS JITUH

CtpouTh ceueHusl.

Pemats crepeoMerpuueckue 3agauu
Ha JJ0Ka3aTeIbCTBO MATEMAaTUYECKUX
OTHOIIICHUH, HaX0KJICHHUEC
reOMEeTPUYECKUX BEIUYUH (IJIMH,
YTJI0B, TIONIA/IeH, 00bEMOB).
Hcnonp30BatTh npu pelieHUU
CTEpEOMETPUYECKUX 3a7a4

TUTAaHUMETpUYECKHe (haKThl K METOIBI.

[IpoBOIUTH TOTUYECKU KOPPEKTHBIC
JI0OKa3aTeIbHbIE PACCYKICHUS

IIPY PEIICHUN CTEPEOMETPUUECKUX
3ajay.

CpaBHMBaTh M aHAJTM3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI

JUTS TITOIIA/IeH, COOOpaKeHUsI
moa00us.

[Tmomaau ceueHnit MHOTOTrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaKeHUsI TI0100Hs

peabHbIC CUTYallUU U BBISIBISTh
BO3MOXHOCTH €€ MOJICJIMPOBAHUS

Ha SI3bIKE TE€OMETPHUHU.
MopenupoBaTh peaibHY0 CUTYaLIHIO
Ha SI3bIKE TE€OMETPUU U UCCIIEAO0BATh
OCTPOEHHBIE MOJIENIH, B TOM YHCJIE

¥l C MICTIOJTL30BAaHUEM amiapara ajreOpsbl.

Hcnonb3oBarhb KOMIIBOTCPHBIC
IIporpaMMmel IIpH PCIICHUU 3a1a4

O0BbeM MHOTOIpaHHUKA

17

O6bem Tena. O0beM NPSIMOYTOJILHOTO
napajuiesienunena. 3agadu

00 yIBoeHUH Ky0Oa, 0 KBaJpaType
Ky0a; O TPUCEKIIUU yTJIa.
CrepeoMeTpruuecKue 3a1auu,
CBSA3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO Mapalijiesienumnesa.
[Ipuknannbie 3a1a4u, CBI3aHHBIC

C BhIUMCIIEHHEM 00beMa
IPSIMOYTOJILHOTO MapauIeNeuIe1a.
O0beM npsIMol TPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHMCIICHHEM 00bEMOB
psAMOM nIpu3Mel. [Ipuknansbie
3a1a4U, CBSI3aHHBIE C 00BEMOM
MPSIMOU MIPU3MBI.

CB0OOAHO ONEPUPOBATH MOHATUSIMHU:
o0BeM Tena, 00beM MPSIMOYTOIBHOTO
napajuieJIenunesa.

@opMyIIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 0OBEME
IPsIMOYTOJIBHOTO Mapasiesenumnesa,
CJIE/ICTBHS U3 HEeE.

Pa3pe3ats MHOrOTpaHHUKH,
NepeKyIaablBaTh YaCTH.

Pemars crepeomeTpruueckue 3a1auu,
CBSI3aHHBIEC C BHIYHMCIEHUEM 00beMa
IPSIMOYTOJIBHOT'O TapaJIJIEJIeUIENA,
MIPU3MBL.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHHUS C LEJbIO BbISABICHUS
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Brruncnenne 00beMOB Te

C TIOMOIIBIO ONPEIETIEHHOTO
uHTerpana. O6beM HaKJTIOHHOU
PU3MBI, TUPAMU/IBI.

dopMmyna ooObemMa MUPAMUIBIL.
OTtHo1ieHre 00eMOB MUPAMUJT

C OOIIUM YTJIOM.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBsI3aHHBIC C 00beMaMU HAKJIOHHON
MIPU3MBI, TTUPAMUJIBI.

[IpuknagHbie 3a1a4u MO TEME
«O0BeMBI TeM», CBI3aHHBIE C 00HEMOM
HAKJIOHHOW MPU3MBbI, TUPAMHUIBI.
[Ipumenenue o6bemMoB. Berunciienue
pPacCTOSHUS A0 IIOCKOCTH

JIOTUYECKH KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYXKICHHI.
AHanmu3upoBaTh U MOJEITHUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYyalliH, CBA3aHHbBIE C 00bEMOM
PSIMOYTOJIBHOTO TTapaJuIeIeTuIe 1a,
IPU3MBI, TUPAMU/TBL.

UccnenoBaTh OCTpOEHHBIE MOJIETH,
B TOM YHCJIC ¥ C UCITOJIb30BaHUEM
amnmapara ajreophl.

BBIBOIUTH OCHOBHYIO HHTETPATIbHYIO
dopMyITy ISl BBIYUCIICHUST 00BEMOB
Tell.

Jloka3sIBaTh TEOpEMy 00 00BEME
HAKJIOHHOM TPU3MBI Ha TIPUMEPE
TPEYTroJIbHOM MPU3MBbI

Y JUJTSl TIPOM3BOJILHON TIPU3MBEI.
JlokasbIBaTh TEOpEMY: 00 00BEME
UPaMUIbI, HOPMYITHPOBATH CIICICTBUS
U3 Hee: 00bEeM YCEUECHHOM MUPaAMU/TBI.
BreiBoauTh hOpMYyITy Ui BEIYHACICHHS
00BEMOB YCECUCHHON TTUPaMUIbI

Tema BpameHus

24

[unuuapudeckas TOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
TIOBEPXHOCTH.

CB000THO OTIEpUPOBATH MOHITUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
IHAP. M3ydaTh criocoObl
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HMummanp. [Ipsmon kpyrosoun
munHap. [1nomaaes noBepxHocTu
UWIMHIpA.

Konnueckast moBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
noBepxHocTu. Konyc. Ceuenue konyca
IUIOCKOCTBIO, MapasuIebHON
TTIOCKOCTH OCHOBAaHUA. Y CEUYECHHBIN
koHyc. M3o0paxeHue KOHyCOB

1 YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH

Y TIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuiecKkue 3a1a4n

HAa JIOKAa3aTEIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CECUYCHUN LWJIMHIPA,
KOHYca.

[Tpuknagabie 331291, CBA3aHHBIC

C IIUJTHHIPOM.

Cdepa u map.

ITepeceuenue cdepsl u mapa

¢ IiockocThio. Kacanue mapa

U cepbl I0CKOCTHI0. By

1 n300pakeHue mapa.

YpaBuenue chepsl. [Lnomans cheps
Y €€ YacTeu.

Cummetpus cepsl U mapa.

MOJTyYeHUS IUIHHIPHUUECKON
HOBEPXHOCTH, LIMJIUH/IPA.
N300paxaTh LUIUHAP U €70 CEYEHUS
IUIOCKOCTBIO.

CB000OIHO OTIEpUPOBATH TOHITUIMH:
KOHHYECKasl IOBEPXHOCTh, KOHYC,
YCEUEHHBIN KOHYC.

N3y4arh criocoObl MosrydyeHus
KOHMYECKON TOBEPXHOCTH, KOHYCA.
N300paxxaTh KOHYC U €ro CEYeHUs
IUIOCKOCTBIO, TPOXOAILEH Yepes3 OCh,
Y IJIOCKOCTBIO, NEPIEHAUKYIAPHON

K OCH.

BriBoauTh hOpMyITBI 7151 BEIYKMCICHHUS
OOKOBOI M TIOJIHOM MTOBEPXHOCTEN TEI
BpAIlCHHUS.

Pemats crepeomeTpudeckue 3a1au,
CBSI3aHHBIC C TEJIaMH BpAIICHHUS,
HaX0KICHUEM IUJIOIAAA OOKOBOM

Y TIOJTHOM MOBEPXHOCTH, IOCTPOCHUEM
CEYCHHUM.

Hcnonb30BaTh npu pelieHuy 3a1a4
IUTAaHUMETPUYECKUE PaKThl U METOIBI.
CpaBHUBAThH U aHATTM3UPOBATH
YTBEPKACHUS C LENbIO BISBICHUS
JIOTMYECKH KOPPEKTHBIX
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CrepeomeTpuueckue 3a1auu

Ha JJ0Ka3aTeJIbCTBO U BEIYHCIICHHE,
CBSI3aHHBIC CO C(HEepOH U MIaApPOM,
MIOCTPOCHUEM UX CEUCHUN
IUIOCKOCTBIO.

[TpuknanHbie 3a1a4H, CBI3aHHBIC
co cdepoil u mapom.
IToBTOpEHME: OKPYKHOCTH

Ha IIJIOCKOCTH, BEIYHCIIEHHS

B OKPY>KHOCTH, CTaH/IapTHBIC
MOJ00USL.

Pa3nnynple KOMOMHAIIUH TET
BpaIleHUsI © MHOTOTPaHHUKOB.
3agauu no Teme «Tesra 1 TOBEpXHOCTH
BpaICHUSDY

Y HEKOPPEKTHBIX PacCyKJACHUM.
AHaJIM3UPOBATH U MOAECIUPOBATH

Ha S3bIKE TEOMETPUU pPEAIbHBIC
CUTYyalllH, CBA3aHHbBIE C KOHYCOM

U TUAJTUHPOM.

HccnenoBars NOCTpOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTIOJIb30BAHUEM
amnmapara ajnreopsl

AKTyanu3upoBath (PaKThl U METObI
MJIAHUMETPUH, PETICBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOHO OMEpUPOBATH TOHATUSIMHU:
chepa u map, HeHTp, paanyc, AMaMeTp
cepsl u mapa.

HccnenoBaTh B3aMMHOE paCIOIOKEHNE
chepbl U TIIOCKOCTH.

PopMyIMpOBaTH ONPEAEICHUE
KacaTeJbHOM IIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE

Y MIPU3HAKE KacaTeIbHOM MJIOCKOCTH.
BriBoauts hopmyity 1Sl BEIYUCICHUS
iomaaun cepsl uepes3 paanyc chepsl.
Pemrats cTepeomeTpuueckue 3a1auu,
CBs3aHHBIE cO c(epoil U mapoM,
HaXO0XKJICHUEM ILIOMIa I cepsl U ee
yacTel, MOCTPOCHUEM CeUeHUN cepbl
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Y 11apa.
AHanu3upoBaTh U MOJICTUPOBATD

Ha SI3bIKE TEOMETPUU PEeaIbHbIC
CUTYaIlNH, CBSI3aHHBIE C I11apOM

u cepoi.

Pemiats npocTeie 3a1a4n, B KOTOPBIX
burypupyroT KOMOMHAIIMH TEJl
BpaIIeHUs] 1 MHOTOTPAHHUKOB.
Hcnonp30Bath Mpu pellieHnu 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETpUYECKre PaKkThl U METO/BI.
Pemats cTepeomeTpuueckue 3agaud,
CBSI3aHHBIC C TEJIaMU BpalllCHUs,
IIOCTPOCHHUEM CEYEHUM TEJI BPALLICHNUS,
C KOMOMHAITUSIMU TEJI BpAILICHUS

Y MHOTOTPaHHHKOB.

[TpoBOAUTH TOTHUUECKH KOPPEKTHBIC
JI0Ka3aTeJIbHbIE PACCYXKACHUS

MIPU PEIICHUU T€OMETPUUECKUX 3a/1a,
CBSI3aHHBIX C TIEPICHAUKYIISIPHOCTHIO
IIJIOCKOCTEH.

AHanmM3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU PEATHHBIC
CUTYyaIlUH, CBSI3aHHBIE C
MHOTOTPaHHUKAMH.

HccenenoBars NOCTPOEHHBIE MOAECIIH,
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B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmnapara ajareopsl

[Imomaau noBEpXHOCTH
1 00bEMBI KPYTJIBIX TEJl

O6beMm muuHapa. Teopema

00 00beMe MPSMOTo IUITUHIPA.
[Tmomaay 60KOBOM M TOJIHOK
MOBEPXHOCTH ITUIHMHAPA.
Brruuciaenne o0eMOB Tel

C TIOMOIIBIO OTNIPEICTICHHOTO
unTerpana. OobeM KoHyca.
[Imomnaan O0OKOBOM U ITOJTHOM
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpuUecKHEe 3a/1a4H,
CBSI3aHHBIC C BBIYUCIICHHEM 00bEMOB
IAJIUHIpa, KOHYyCa.

[Tpukmagaeie 3amaun o Teme «O0BeMbI
Y TTOIAM IOBEPXHOCTEHN TEIL.
OO6beM mapa u ImapoBOro CEKTopa.
Teopema 06 o6beme mapa. [Lnomanp
cdepsl.

CrepeoMeTpUyuecKHe 3a/1a4H,
CBSI3aHHBIC C BBIUYHCICHHEM 00BEMOB
rapa, mapoBOro CETMEHTA, IapOBOTO
CeKTOpa.

[IpuknagHeie 381241 110 TEME
«O0BeMBI TEID», CBI3aHHBIC

CB0OOHO OMEPUPOBATH MOHITHSIMHU:
00beM Tena, MIOoIA/lb MOBEPXHOCTH.
®opMyIHpPOBaTH OCHOBHBIE CBOMCTBA
00BbEMOB.

Jloka3pIBaTh TEOpEMBI: 00 00BEME
IUIMHIpa; 00 00BbeMe KOoHycA.
BriBouTE GOpMYIIBI 17151 BHIYUCIICHUS
00beMa yCEeUeHHOT0 KOHYCa.
HccnenoBats MOCTPOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTIOJIB30BAHUEM
armapara ajareopsbl.

3HaTh BO3MOXKHOCTH PEIICHUS 3a7a4
Ha IOCTPOEHUE LUPKYJIEM U JIUHENKOM,
0 KJIACCUYECKUX HEPA3pPEIIUMBbIX
3a/1a4yax.

CB0OOHO OTIEPUPOBATH TOHITHUSIMHU:
1apOBOM CETMEHT, IIAPOBOM CJIOH,
IapOBOM CEKTOP, OCHOBAHUE U BBICOTA
CEerMEeHTa, OCHOBAHHE U BbICOTA
1apOBOTO CJIOSL.

BriBoguTh GOpMYIIBI TSI HAXOXKIACHUS
00bEMOB I1APOBOTO CETMEHTA,
IIAPOBOTO CEKTOPA, TUIOIAAN C(HEPHI.
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¢ 00bEMOM I1apa U TUIOMIA/IbI0 ChHEpHI.
CoOTHOIIECHUS MEXY TUTOIIAIIMU
HOBepXHOCTEH 1 00beMaMU MTOT0OHBIX
TeJl.

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6beMa npu mog0omu.
CrepeoMerpruueckue 3a1auu,
CBSI3aHHBIE C BBIYUCIICHMEM O0BEMOB
TEJ U TUIOMIAIeH TTIOBEPXHOCTEM

JlokaspIBaTh TEOpeMy 00 0ObeMe Imapa.
Pemats cTepeomerprudeckue 3amau,
CBSI3aHHBIE C 00BEMOM II1apa, MapOBOTO
CETMEHTA, IapOBOT0 CEKTOPA,

TUTOIIA B0 CEPHI.

CpaBHHBaThH U aHATU3UPOBATH
YTBEPKICHUS C IIEITBIO BBISBICHUS
JIOTHYECKUA KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHHM.
AHanmu3upoBaTh U MOJIEIUPOBATH

Ha SI3BIKE TEOMETPHUH PEATbHBIC
CUTYalliU, CBI3aHHbBIE C 00bEMOM
1rapa, IapoBOro CETMEHTA, MAaPOBOTO
CErMeHTa, IJIOIAIbI0 CEpHI.
CB00OOAHO ONIEPUPOBATH OHSITHEM:
0I00HBIC TeJIa B IPOCTPAHCTRBE.
Boraucisate 00beMblI TEI C TOMOIIIBIO
OTIpeIeNIEHHOTO WHTETpaIa.

Pemate cTepeomerprudeckue 3aaau,
CBSI3aHHBIEC C COOTHOIICHUSIMU MEXKTY
TUIOLIASIMU TIOBEPXHOCTEN

U 00beMaMH MOJAOOHBIX TE.
[TpoBOIUTE TOTHYECKH KOPPEKTHBIC
JIOKa3aTeNIbHbBIE PACCYKIACHUS

IIPY PEIICHUN TEOMETPUUECKUX 3a71a4,
CBSI3aHHBIX C BBIUHCIICHHEM 00bEMOB
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TCJI C IOMOIIBIO OIIPCACIICHHOTO
HHTCI'paJid, HAXOXKICHUCM
COOTHOICHUA MCIKAY ITUIOIIAIAMHA
HOBerHOCTCﬁ 1 00beMaMH HO,Z[O6HBIX
TCII.

AHaJ'II/ISI/IpOBaTB U MOACIINPOBATH

Ha SA3BIKC I'COMCTPHUU PCAJILHBIC
CUTyallur, CBA3aHHBIC C o0beMaMH

" ITIOBCPXHOCTAMMU TCII,

Ha 10Ka3aTCJIbCTBO U HA HAXOXKACHUC
IrCOMCTPHUUCCKUX BCIININH

JBrmKeHUs

JIBU>KEHUS TPOCTPAHCTBA.
Otobpaxenusi. [[BrxeHus

U paBeHCTBO puryp. OOume cBoiicTBa
JIBUKCHUN. BUIbI IBUKECHUH:
napajijiebHbINA EPEHOC, HEHTPAIbHAS
CUMMETpHUS, 3€pKaJIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nogodus. [Ipsmas

u chepa Ditnepa.

I'eomerpuueckue 3anauun

Ha MPUMEHEHUE IBUKCHUS

CB00OOHO ONIEpUPOBATH TOHITUSIMHU:
0TOOpaXkeHHe MPOCTPAHCTBA Ha ceOs,
JBUKCHHE MTPOCTPAHCTBA;
[IEHTpaJIbHasI, OCeBas M 3epKallbHas
CUMMETPUH, NapaJuIeIbHbIN IEPEHOC;
PaBEHCTBO U No00ue QuUryp.
Jloka3bpIBaTh yTBEPKACHHS O TOM, YTO
LEHTpaJIbHasl, OCeBasi U 3epKaJibHas
CUMMETPHUH, [apajuIeIIbHbIN IIEPEHOC
SBIISIIOTCSI IBUKEHUSIMH.,

BrimonasaTs npeobpazoBanHms Moa00wusl.

OnepupoBaTh MOHATHSIMH: TIPSIMast
u cdepa Dinepa.
Pemats reomerpuueckue 3a1a4uu
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C MCII0Jb30BaHUEM JBIKCHUH.
Hcnonbs30BaTh Ipu peLICHUN 3a1a4
JBUKEHUS TTPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpeHue, 0600IICHNE
U CHCTEMaTHU3anns 3HaHUHU

17

O6o6aroree MOBTOPEHUE MOHATHI
¥ METOJIOB Kypca T€OMETPUHU

10-11 knaccoB, cucTeMaTHU3aIus
3HAHUM.

Hcropwus pa3BUTHS CTEPEOMETPUH KaK
HAyKH M €€ pOJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX

¥ KOMIIBIOTEPHBIX TEXHOIOTHIMA

Pemate cTepeoMeTpudeckue 3aaadu
Ha JI0Ka3aTeIbLCTBO MaTeMaTHYECKUX
OTHOIIICHUM, HAXOXKICHHUE
reOMETPUICCKUX BEITUYMH (IJIMH,
YTJIOB, TIJIOIIA/IeH, 00BEMOB).
Hcnonws30Bath Npu pellieHUU
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUYECKUEe (PaKThl 1 METO/IBI.
[IpoBOAUTE TOTMYECKH KOPPEKTHHIC
JI0Ka3aTeIbHbIC PACCYKICHUS

P PEIICHUN CTEPEOMETPUUECKUX

Y TJIAHUMETPUYECKUX 3a]1a4.
CpaBHMBATh U aHAIU3UPOBATH
peabHbIe CUTYallUU U BBISIBISATH
BO3MOYKHOCTh €€ MOJACITUPOBAHUS

Ha SI3bIKE TEOMETPHUH.
MogenupoBaTh peanbHy0 CUTYaLUI0
Ha SI3bIKE TEOMETPUM U UCCIIeI0BaTh
MIOCTPOCHHBIC MOJICIIH, B TOM YHUCJTIE
U C UCIIOJIb30BaHUEM arrnapara
anreopshl.
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Hcnonb30BaTh KOMITBIOTEPHbIE
MPOTrpaMMBbl MPU PEUICHUU 3aad.
[Tomy4aTs mpeaCcTaBICHHE O TEOMETPHUH
KaK O pa3BUBAIOIICHCS HayKe,
HCCIIEAYIOUIEH OKPYKAOIIUH MUD,
CBSI3aHHOM C peabHBIMU OOBEKTaAMHU,
MIOMOTAIOIIEH PEIIUTh PEATbHBIE
YKU3HEHHbIEC CUTYaIlUU O POJIU
CTEPEOMETPHUU B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOTHI

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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