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HOACHUTEJIBHASA 3AIIMCKA
HEJA U3YYEHUS YYEBHOI'O KYPCA

['eomerpus sBnsieTCS OJHUM K3 0Aa30BBIX KypCOB Ha YPOBHE CpEJHEr0o OOIIero o0pa3oBaHMs, TaK KaKk
o0ecrieynBaeT BO3MOXKHOCTb M3YYEHHS IUCLUUIUIMH €CTECTBEHHOHAYyYHOW HAIPABICHHOCTH W TIPEIMETOB
T'YMaHUTApPHOTO IHUKIA. [IOCKOIBKY JOTHYECKOe MBIIIICHHE, (POpMUpPYyEeMOe NPU W3YYECHHH OO0Y4arOlIUMHUCS
MOHATUMHBIX OCHOB TIE€OMETPUM, IPU JI0KA3aTEIbCTBE TEOPEM U IOCTPOCHUM LEHNOYKHU JIOTHYECKHX
VIBEP)KJICHHI TpPU PEIICHUH TEOMETPHUYECKUX 3aJad, yMEHHE BBIIBUTATh M OINPOBEPraTh THUIOTE3bI
HENOCPEJCTBEHHO HCHOJb3YIOTCSI IPU PEUICHUM 3a/ad €CTECTBEHHOHAyYHOTO IMKJIA, B YacTHOCTHU
bu3nIecKnx 3a1ad.

Lens ocBoeHHMs TporpaMMbl y4eOHOTO Kypca «l'eoMmerpus» Ha yriIyOJEHHOM YPOBHE — pa3BUTHE
WH/IMBUYAIBHBIX CITIOCOOHOCTEH 00y4aromMXcs Py U3Yy9eHUH T€OMETPUH, KaK COCTABJISIOIIEH MPEIMETHOM
obnactu «Maremaruka U HHPOpMaTHKay» yepe3 o0ecredeHre BO3MOXKHOCTH MPHOOPETEHNUS U UCIIOJIb30BAHUS
Oosiee TIYOOKMX T€OMETPUYECKUX 3HAHUH W NIEHCTBUH, CIENU(UYHBIX T'€OMETPUH, W HEOOXOIMMBIX IS
YCIENHOTO Mpo¢eCCHOHAIBLHOI0 00pa30BaHus, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTHKH.

[IpyopuTteTHbIMU 3ajayaMM  Kypca TE€OMETpUM Ha YriayOJIEHHOM YpOBHE, pacIIUpPSIOMIMMU U
YCUJIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBJISIFOTCSI:

® pacHIMpeHuEe IMPEACTaBICHUS O TEOMETPUU KaK 4YacTH MHUPOBOM KyIbTyphl U (opMHpOBaHHE

OCO3HAHHS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHUPOM;

¢ hopMupOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BAKHEHIINX MaTeMaTHUECKHX
MOJENSAX, TO3BOJIIONIMX OMKUCHIBATh U U3y4aTh pa3HbIe SBJICHUS OKPYXKAIOUIET0 MHUpA; 3HAHHE MOHITUHHOTO
anmapara 1o pasaeny «CrepeoMeTpHs» HMIKOJIBHOTO Kypca FreoMeTpuu;

¢ hopMupoBaHNE YMEHHWsS BJIANETh OCHOBHBIMH TOHSATHSAMH O TPOCTPAHCTBEHHBIX (QUTYypaX W HX
OCHOBHBIMH CBOHCTBaMM; 3HaHUE TeOpeM, (OPMYIT M YMEHHE WX TIPUMEHSATh; YMEHUS JOKa3bIBaTh TEOPEMBI U
HAXOJUTh HECTAHJAPTHBIEC CIIOCOOBI PELICHUs 3aa4;

e (opMHpOBaHHE YMEHUS PacClO3HABATh HA YEPTEKax, MOJESIX U B PEalbHOM MUPE MHOTOTPAaHHUKH U
TeJa BpalleHHs; KOHCTPYUPOBATh T€OMETPUUECKUE MOIETIH;

¢ popmMupoBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHUS MaTeMaTHUECKUX TEOpHil;
(dbopMHpoOBaHHE MOHUMAHUS POJIM AKCUOMATUKHU MIPU MPOBEIECHUHU PACCYKICHHUIA;

¢ popmMupoBaHuEe yMEHHUS BJIAJETh METOJAAMM JOKa3aTeIbCTB M AJTOPUTMOB DEUICHHS; YMEHHUS HX
MIPUMEHSTH, TPOBOUTH J0Ka3aTeIbHbIE PACCYXKACHHS B XOJ€ PELICHUSI CTEPEOMETPUUECKUX 3aJ1ad U 3ajad C
MPAKTUYECKUM CoOJIepKaHueM; (GOpMUPOBAHUE TMPEACTABICHUS O HEOOXOIMMOCTH J0Ka3aTelbCTB MpU
000CHOBAaHMM MaTEMaTHYECKHX YTBEPXKAEGHUH W POJM aAKCMOMATUKH B MPOBEICHUH JETYKTHBHBIX
pacCyxJIeHUI;

® pa3BUTHE M COBEPUICHCTBOBAHWE HMHTEUIEKTYAJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH OO0y4arommxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHHUM, KPUTHUHOCTH MBIIIJICHUS, HHTEpeca K U3YUSHUIO
reOMETPHH;

¢ popmupoBanue (QPyHKIIMOHAIBLHON T'PaMOTHOCTH, PEIEBAHTHOM T'€OMETPUM: YMEHUS paclo3HaBaTh
MIPOSIBIICHUSI TEOMETPUUECKUX MOHATUH, 00BEKTOB M 3aKOHOMEPHOCTEH B PEaTbHBIX )KM3HEHHBIX CUTYAlUSIX U
Opy  HW3YyYEHHH JPYruX Y4eOHBIX TMPEIMETOB, MPOSIBICHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJENUPOBAHUS PEAIbHBIX CUTYyallUd, UCCIEeOBaHUS MOCTPOCHHBIX MOJENEH, MHTePIpEeTaluu MOTy4YeHHBIX
pE3yIbTaTOB.

OcHoBHBIE coJiepxKaTebHbIe JIMHUU Kypca «'eomerpun» B 10—11 knaccax: «IIpsiMble U MIOCKOCTH B
IIPOCTPAHCTBE», «MHOTOTpaHHUKNY», «Tena BpauieHus», «BeKTOpsl U KOOPJAMHATHI B MPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.



CohopmynupoBannoe B DepepalbHOM TOCYAAPCTBEHHOM OOpa30BaTEIIbHOM CTaHIAPTE CPEAHEro
oOmero oOpa3oBaHus TpeOOBAaHHE «YMETh ONEPUPOBATH MOHATUAMU», PEJICBAHTHBIX TE€OMETPUU Ha
yrayOnéHHoM ypoBHe 00yueHust B10—11 kiaccax, OTHOCHTCSI KO BCEM COJCPKATECIBHBIM JTUHUSM YIeOHOTO
Kypca, a pOPMHUPOBAHUE JIOTHUECKUX YMEHUI PACIIPENeNIeTCsl HE TOJILKO 10 COJIEPKATEIBHBIM JINHUSM, HO U
no roxam obydyenusa. Conepxanue 0Opa3OBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3ylIbTaTaM OCBOCHHS
[TpumepHO#t paboueit mporpaMMbl, pacrpeaeEHHBIM M0 T0/1aM 00YyYeHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
4T0OBI KO BCEM OCHOBHBIM, MPUHIHUIIMAIGHBIM BOIPOCAM OO0yYarol[recss 00pallaiuch HEOJAHOKPATHO. ITO
MO3BOJISICT OPraHM30BaTh OBJIAJICHUEC TCOMETPUYCCKHMHU MOHATHSIMU M HAaBBIKAMHU MOCICAOBATEILHO H
MOCTYNATENLHO, C COOJIIOZICHUEM MTPUHIIMIIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKJIIOYATh B OOIIYIO CHCTEMY
rEOMETPUYCCKUX IMPEICTABICHUN OOydyaromuxcs, pacmupss u yoiyomsas e€, oOpasys MpOYHbIC
MHOY>KECTBCHHBIC CBSI3H.

[lepexoxa Kk M3y4EHHUIO TEOMETPUH Ha YTIyOJIEHHOM YpOBHE TIO3BOJISIET:

— c0o3/1aTh ycloBUA A quddepeHnrnannn o0y4eHusl, IOCTPOECHUs HHIUBUYaIbHBIX 00pa30BaTeNbHbIX
porpaMm; oOecrneynTh YriayOn€HHOE M3ydeHHE T€OMETPUM KaK COCTaBIISIIOIIeH y4eOHOro mpeamMera
«Maremarukay;

— MOATOTOBUTH OOYYAIOUIUXCSI K TMPOJOHKEHUIO M3YyYeHHUsT MaTEeMaTUKH ¢ Y4ETOM BbIOOpa Oymyriei
npodeccuu, odecrnednBas MPeeMCTBEHHOCTh MKy 00IIUM U MPodeCCHOHATBHBIM 00pa30BaHUEM.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

B VYuebHoM mnnane Ha u3ydeHue yriyonéHHoro kypca reomerpuu B 10—11 kiaccax oTBOAMTCS He
MeHee 3 y4eOHBIX 4acoB B HEJEII0 B TEUEHHE Ka)JI0ro rojga oOy4eHHs, BCEro 3a JiBa roja oOydeHHs — He
MeHee 204 yueOHBIX YacoB.

Iliianupyemble npeaMeTHbIE pe3yJabTaThl ocBoeHusi [IpumepHoii padoyeil mporpaMmmal (1o rogam
00y4eHms1)

OcBoenne ydeOHOrO Kypca «l['eomeTpusi» Ha yYpOBHE CpemHero oOIero oOpa3oBaHUs JIOJKHO
obecrieunBaTh TOCTHKEHUE CIIEAYIOUIUX MTPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTAaTOB:
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e (CBOOOJHO ONEPUPOBATH OCHOBHBIMH IMOHATHSIMH CTECPEOMETPHUU NPU PEIICHUH 3aJa4 M IPOBEICHHH
MaTEeMaTHYECKHUX PACCYKICHHM.

e [IpuMeHATh aKCHOMBI CTEPEOMETPHUH M CJICICTBUS U3 HUX IIPU PEIICHUH I'COMETPHUCCKUX 3a]1a4.

e KiraccupunupoBarh B3aUMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE; IUIOCKOCTEH B HPOCTPAHCTRBE;
MPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTRE.

L4 CBO6OI[HO ONICpUpOBaTh MNOHATHAMH, CBA3AHHBIMHU C YIJIaMHU B IPOCTPAHCTBC: MCKAY IPAMBIMU B
IPOCTPAaHCTBC,; MCKAY HpHMOﬁ U IIIIOCKOCTBIO.

e  CB00OIHO OTIEPUPOBATH MOHATHSIMH, CBI3aHHBIMH C MHOTOTPAHHUKAMHU.

e (CB00OOIHO pacro3HaBaTh OCHOBHBIE BHJbBI MHOI'OTPAaHHHKOB (TIpH3Ma, HHpPaMHIA, HPSIMOYTOJIbHBIHI
napajuiefienumnesn, Kyo).

e KiaccuduimpoBarb MHOTOTPaHHHUKH, BRIOMPAsi OCHOBAHHUS [T KITACCHU(UKAIUH.

e  (CB00OAHO OMEPHPOBATH MOHATHSIMH, CBI3aHHBIMU C CEYEHUEM MHOTOTPAHHHUKOB IJIOCKOCTHIO.

e BrmonHATe mapajulenbHOE, IEHTPaJbHOE U OPTOTOHAIbHOE NPOEKTHPOBAHHE (PUIYp Ha IUIOCKOCTH;
BBITMOJIHATE U300pakeHus PUTryp Ha MIIOCKOCTH.



CtpouTh ceueHUs] MHOTOIPAaHHUKOB Pa3IMYHBIMU METO/AMH, BBITIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEKHU
U3 PHUCYHKOB IPOCTBIX 00BEMHBIX (PUTYp: BH]I CBEPXY, COOKY, CHH3Y.

BoluucnsaTe miomaam noBEpXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpamuja), Fe€OMETPUUECKUX Tel C
npuMeHEHHEM (pOpPMYyIL.

CB000IHO OTIEPHPOBATH MOHATHSAMU: CHMMETPHUS B IPOCTPAHCTBE; IIEHTP, OCh U IIOCKOCTh CUMMETPUH;
IIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI.

CB0001HO OTIEPHPOBATH MOHSATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPIMHATAM B TPOCTPAHCTBE.
BrInosHATE NEHCTBUSA HAl BEKTOPaMHU.

Pemarp 3agaum Ha /10Ka3aTEIbCTBO MATEMaTUYECKMX OTHOLIEHMM M HAaXO0XJAEHHE TIE€OMETPHUUECKUX
BEJIMYMH, TPUMEHSS HW3BECTHBIE METOJbl MPHU PEHICHUHM MATEMaTUYECKUX 3a7ad IOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CJIO’KHOCTH.

[IpuMeHsTh TIpOCTEIIIME MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TpHU
pELIEHUN CTEPEOMETPUYECKHX 3a/1a4.

W3Bnekatp, mipeoOpa3oBbIBaTH W HHTEPNPETUPOBATH  HMHPOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUrypax, MpeACTaBIEHHYIO Ha YepTekKaxX U PUCYHKaX.

[IpuMeHsTh TOJNIyYeHHBIC 3HAHMUSI HA TMPAKTHKE: CPABHUBATh M aHAJIU3WPOBATh pEalbHBIC CUTYaIlUH,
MPUMEHATh W3YYCHHBIC TIOHSATHS B TPOIECCE IMOMCKA PEIICHUS MaTeMaTU4YeCKd CHOPMYIHMPOBAHHON
npoOieMbl, MOJEIMPOBaTh pEajbHbIE CHUTYyallUH Ha S3bIKE T'E€OMETPHH, MCCIEeI0BaTh IOCTPOEHHbBIE
MOJENIM C HCIOJIb30BaHHEM TI'€OMETPUYECKUX TMOHATHM M TeopeM, ammapata ajureOpbl; pemarb
MIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAX0K/IEHUEM T€OMETPUUYECKUX BETUYHH.

Nwmets mpencrabiiennss 00 OCHOBHBIX 3Tamax pa3BUTHS M'€OMETPUU KaK COCTAaBHOM yacTH (pyHIameHTa
Pa3BUTHS TEXHOJIOTHM.
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CB00OOHO oOmEpUPOBaTh MOHATHIMH, CBS3aHHBIMH C IWJIWHIPUYECKOW, KOHUYECKOW U ChepHUIecKoit
MTOBEPXHOCTIMH; OOBSICHATH CIIOCOOBI TIOJTyUCHHUS.

OnepupoBaTh NOHATHAMH, CBSI3aHHBIMU C T€JIaMU BPAIICHUS: HUIHMHIPOM, KOHYCOM, c(hepoit U mapom.
Pacno3naBare Tena Bpamenus (MWIMHAP, KOHYC, cepa u map) u 0OBIACHATh CHOCOOBI TOJYYCHUS TEl
BpalllCHHUS.

Knaccuduimposars B3auMHOE pacnoioxkeHue cepsl U MIOCKOCTH.

BbluncnsaTe BENWYMHBI DJIEMEHTOB MHOTOTPAaHHMKOB U TeJ BpalleHUus; OOBEMBI U IUIOMIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BPAIICHUs, TEOMETPUUYECKUX TeJl C IpUMEHEeHUueM hopMyI.
CB0OOIHO OTEepUpPOBATH MOHATUSAMU, CBSI3AHHBIMU C KOMOMHAIMSIMU TE€J BpaIllleHUs U MHOTOTPAaHHUKOB!
MHOTOTPaHHUK, BIIUCAHHBINA B chepy U OMUCAHHBIN 0K0JIO cdepbl; chepa, BOUCAHHAS B MHOTOTPaHHHUK
WJIH TEJIO BPAICHHUS.

BbIyncnsaTe COOTHOIIEHUS MEKY MJIOMIASIMU IOBEPXHOCTEN U 00bEMaMHK MOI0OHBIX Tell.

N300paxkaTe u3ydyaeMble (DUTYpHI; BBIMOJIHATH (BBIHOCHBIC) IMJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX
00BEMHBIX UTyp: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEYCHHS TEJ BpaleHUSI.

W3Bnekatb, UWHTEpPIpETHpPOBaTH U  MpeoOpa3oBbIBaTh  MHMOPMALKMIO O  MPOCTPAHCTBEHHBIX
reoMeTpHUecKUuX (purypax, mpeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKaX.

CB0OOTHO OTIEPUPOBATH MOHITHEM BEKTOP B IMIPOCTPAHCTBE.

BhInoNHATE onepanuu HaJ BEKTOPaMH.

3a,Z[aBaTI> TIJIOCKOCTh YPABHCHUCM B HeKapTOBOﬁ CUCTCMC KOOpAHHAT.



e Pemarh reOMEeTpUYECKUE 3a/1a4U HA BBIYMCICHUE YITIOB MEXAY NPSAMBIMHU M IIJIOCKOCTSAMU; BBIYUCIICHHUE
pPacCTOSHUM OT TOYKHU [0 IUIOCKOCTH; B ILI€JIOM, Ha IIPUMEHEHHUE BEKTOPHO-KOOPAUHATHOIO METOJA IPH
peLieHun.

e (CBoOoaHO omepupoBaTh MOHATHSAMH, CBSI3aHHBIMH C JBIKCHHEM B IPOCTPAHCTBE; 3HATh CBOWCTBA
JIBVKCHHH.

®  BBHINOJHATH HW300paKEHUS MHOTOTPAHHMKOM ¥ Tell BpalleHWs TMpH TMapajule]IbHOM IEepeHoce,
LEHTPAJIbHOM CUMMETpPHUH, 3€pKAJIBbHOW CUMMETPUH, IIPU MOBOPOTE BOKPYr MHPAMOM; MpeoOpa3oBaHUs
no100us.

e CTpouTh ceyeHMS MHOTOIPDAHHUKOB U TeJl BpaLIEHUS: CEUeHUs IWIMHApa (MapajyiebHO W
MEPIEHIUKYIIIPHO OCH), CEYEHMsI KOHYyca (IapajjielibHOE€ OCHOBAHUIO M MPOXOJSIIEE Yepe3 BEPILUHY),
CE4eHMs 11apa.

e lcnonb30BaTh METOJBI MOCTPOECHUS CEYEHUM: METOJ| CJIEI0B, METOJ BHYTPEHHErO0 IPOECKTHUPOBAHMI,
METO/I IEPEHOCA CEKYILEH TUIOCKOCTH.

e  JlOKa3bIBaTh TEOMETPUYECKUE YTBEPKACHUS.

o [Ipumensars reoMerpuueckue (aKThl JIsi pEHIEHUS CTEPEOMETPUUYECKUX 3a/ad, MPEANoararonux
HECKOJIBKO LIaroB PeLIeHus], €ClIU YCIOBUs IPUMEHEHHUS 3a/1aHbl B SIBHOW 1 HEABHOM (opMme.

° Pemars 3aladyyd Ha JA0Ka3aTCJIbCTBO MATEMATHUYCCKUX OTHOIIIEHUI M HaX0XACHHUE TCOMETPHUICCKUX
BCIIMYUH.

e [IpumeHsATP NpPOrpaMMHBIE CPEACTBA W 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE CUCTEMBI IIPU pEIICHUU
CTEepEOMETPUYECKUX 3a]1au.

L HpI/IMeHﬂTB IMOJIYYCHHBIC 3HAHUWA Ha IMPAKTHUKE: CPaBHUBATH, aHAJIM3UPOBATH M OLCHUBATH PCAJIBHBIC
CUTyalluu, HNPHUMCHATbL HW3YUCHHBIC IIOHATHUSA, TCOPEMBI, CBOMCTBA B mponecce IMOUuCKa PCIICHUA
MaTeMaTH4ecku Cc(hOpMYJIMPOBAaHHONM MpPOOJIEMBbl, MOJEIUPOBATh pealibHble CHUTYyallMM Ha S3bIKe
reOMETPHH, UCCIIeI0BAaTh MOCTPOCHHBIE MOJIENH C UCIIOJIb30BAaHUEM I'€OMETPHUUECKUX MOHATHI U TEOPEM,
anmapara anreOpbl; pemiatb MNPaKTUUYECKHE 3a/adyM, CBS3aHHBIE C HAXO0XJACHUEM TI'€OMETPUUYECKUX
BEJTUYMH.

e lImerp mpencTtaBieHHs 00 OCHOBHBIX 3Tanax pa3BUTHUsI F€OMETPHHM KaK COCTaBHOW 4acTu (yHIamMeHTa
Pa3BUTHS TEXHOJIOTHM.

COJEP)KAHHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHMUA)
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IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb, MNpocTpaHCTBO. [loHsTHE 00
aKCMOMAaTHYECKOM ITOCTPOEHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3auMHOe pacronokeHue TpsMBIX B IPOCTPAHCTBE: IIepeceKarolluecs, MapalelbHble U
ckpeluBaromuecs npsmole. [IpusHaku ckpeniuBaronuxcs npsamsix. IlapannensHoCTh NPAMBIX U MJIOCKOCTEH
B NPOCTPAHCTBE: MapajljieibHble NPSAMbIE B IPOCTPAHCTBE; MAPAJUIETBHOCTh TPEX MPSAMBIX; NMapauIeIbHOCTh
npsMoil U 1uiockoct. IlapannensHoe M LEHTpanbHOE HMPOEKTHpOBaHUE, HM300pakeHHe ¢uryp. OCHOBHBIE
CBOMCTBA MapajuIeTbHOTO MNpoeKkTupoBaHus. M3oOpaxeHue ¢uryp B mapauieabHONH NPOEKUMU. YTIIBI €
COHAIIPABJICHHBIMU CTOPOHAMH; YTOJ MEXKIY NPSAMBIMH B NPOCTpaHCTBE. [lapannenbHOCTh IIOCKOCTEN:
napajJiesibHble TUIOCKOCTH; CBOMCTBA MapajlieNbHbIX MIockocTel. [lpocreiine npocTpaHCcTBEHHbIE (DUTYPHI
Ha IUIOCKOCTH: TETpa’Ip, NapajljiesICuIIe]; IOCTPOCHUE CEUCHUM.



[lepneHUKYISAPHOCTD IPSIMOM U IUIOCKOCTH: IEPIEHAUKYISPHBIE IIPSMBIE B IPOCTPAHCTBE, IIPSIMBIC
NapaJuleIbHbIE U NEPIECHAUKYISAPHBIE K IUIOCKOCTH, NPU3HAK NEPHEHAMKYIIPHOCTH IPSIMOM U ILUIOCKOCTH,
TeOpeMa O MIPSIMOW MEPHEHAUKYISIPHON IUIoCcKOCTH. OpTOroHanbHOE IMpoeKThpoBaHue. llepneHaukynsp u
HAKJIOHHBIE: PACCTOSHHE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (QUTYPHI
Ha IUIOCKOCTh. IlepneHauKyJIsspHOCTh IUIOCKOCTEH: IPU3HAK IEPIEHIUKYJIAPHOCTU JABYX IUIOCKOCTEH.
TeopeMa 0 TpEX NMepHEHANKYIISIPax.

Yribl B IPOCTPAHCTBE: yroJs MEXAY IPsIMOM M IIOCKOCTBIO; ABYTPAHHBIM YIoOJI, JIMHEWHBIH Yol
JBYTPaHHOIO yrija. TpéXrpaHHbli U MHOrorpaHHele yriibl. CBOWCTBA MJIOCKMX YIJIOB MHOTOTPAHHOIO YIJa.
CpoiicTBa IUIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. TeopemMbl KOCHUHYCOB U CHHYCOB JUIf
TPEXTPAHHOTIO YIJIA.

MHOrorpaHHHMKHU

Bunbl MHOrorpaHHMKOB; pa3BEpTKa MHOrorpaHHuka. lIIpusma: n-yronpHas mnpusma; mnpsMas |
HaKJIOHHasi TpU3Mbl; OOKOBasi W TIOJIHAs MOBEPXHOCTh MNpu3Mbl. Ilapamienenunen, npsAMOYroJbHBIN
napajuiesienumne]; U ero cBoicrea. Kparuaiiimme myTv Ha MOBEpXHOCTH MHOTOrpaHHUKa. Teopema Ditnepa.
[IpoctpancrBennas Teopema Iludaropa. Ilupamumpa: Nn-yronbHass nupamuja; HpaBWiIbHAsg M yceu€HHas
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHel NpaBWIbHONW mHUpamuibl. IpaBUibHBIE MHOTOTPAHHUKH:
MpaBUJIbHAS NPU3Ma U MIpaBUJIbHAS MIMPAMUJIA; TPaBUJIbHAS TPEYrobHas MMpaMua U IPaBUIIbHBIN TETpasdap;
ky0. [IpeacraBneHue o mpaBUIIbHBIX MHOTOTPAHHHUKAX: OKTAadIp, NOAEKadIp U UKOCAIP.

Bbrunicnenue 91€MEHTOB MHOTOTpPaHHUKOB: pEOpa, aAuaroHanu, yriael. [lnomane OokoBoi
MOBEPXHOCTH M TOJHOM IOBEPXHOCTH MPSMOM NPU3MBI, IUIONIA[b OCHOBaHHM, TeopemMa O OOKOBOMU
MOBEPXHOCTU IpsiMON mpu3Mbl. Ilnomians G0KOBOI MOBEPXHOCTH U MOBEPXHOCTU NPABUIBLHOM MUpPAMHIIBI,
Teopema O IUIONAU YCEUEHHON MUPAMUIBI.

CuMMeTpHs B NMPOCTPAHCTBE. DJIEMEHTBHl CUMMETPUM INIPAaBUJIBHBIX MHOTOTPAHHHUKOB. CHMMeTpus B
IIPaBUJIBHOM MHOTOIPAHHHUKE: CUMMETPHS IapaJlIeNICIIAIejd, CHMMETPHs NPAaBUIbHBIX MPU3M, CUMMETPUS
IIPaBUJIBHON UPaMUBIL.

BexkTopsl M KOOPIHMHATHI B MPOCTPAHCTBE

[lonsiTus: BEeKTOp B MPOCTPAHCTBE, HYJIEBOMW BEKTOp, [UIMHA HEHYJIEBOTO BEKTOpAa; BEKTOPHI
KOJUIMHEapHbIE, COHAIIPAaBJICHHbIE M IPOTHUBOIIOJIOKHO HaNpaBlieHHbIE BEKTOpbl. PaBeHCTBO BEKTOPOB.
JleicTBUsL C BEKTOpAMHU: CJOKEHHWE U BbIUMTAHHE BEKTOPOB; CyMMa HECKOJBKHX BEKTOPOB; YMHO>KEHHE
BekTopa Ha umcio. CBoiicTBa ciokeHusi BeKTOpoB. CBoiicTBa yMHOKEeHHsI BeKkTopa Ha uucio. [lonsarue
KOMILIaHapHble BeKTOphl. [Ipu3Hak koMmanapHoctu Tpéx BekTopoB. [IpaBuio napamienenunena. Teopema o
pa3joKEHUU BEKTOpa MO0 TpEM HEKOMIUIAHApHBIM BekTopam. llpsMoyronpHas cuctemMa KOOpAWHAT B
npoctpanctBe. Koopaunatel BekTopa. CBs3b MEXIy KOOPAMHATAMU BEKTOpa U KOOPAMHATAMHU TOUYEK. YTOI
Mexay BekTopamu. CkansipHOe IPOU3BEICHIUE BEKTOPOB.

11 knacc

Tesia Bpamenus

[ToHsATHA: TMIMHAPHYECKAs IMOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTh, C(epHuecKas IOBEPXHOCTb,
oOpa3zyromre noBepxHocTed. Tena BpalleHus: MUIHHIP, KOHYC, YCeUEHHBIN KOHYyC, cdepa, map. BzanmHoe
pacrionoxenue cdepbl U MIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe. M300pakeHne Ten BpalieHHs Ha
wiockoctu. Pa3Béprka mununapa u konyca. CuMMeTpus cepsl U mapa.

O06BEéM. OcHOBHBIE cBOMcTBa 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOJIBHOTO HapayljieNenunea u
cieactBus u3 He€. OOBEM NpsAMON UM HAKJIIOHHOM MPU3MBI, HIWIMHJpPA, MUpaMUIsl U KoHyca. O0BEM mapa u
IIIapOBOT'0 CETMEHTA.



KOM6I/IHaI_[I/II/I TCJI BpalllCHUA U MHOT'OI'PAHHHKOB. HpmMa, BIIMCaHHAd B HWJIMHAP, OIIMCaHHAasA OKOJIO
mwmnapa. Ilepecedenue cdepbl u mapa ¢ miockocteio. Kacanue miapa u cdepsl miockocteio. TlonsTue
MHOTOT'paHHHUKA, OTIMCAHHOTO OKOJIO c(hepbl, cepbl, BIUCAHHON B MHOTOIPAaHHUK MJTH TEJIO BPAIICHUS.

[Tnomans MOBEPXHOCTH MUJIWHAPA, KOHYCa; TUIOaas cepsl u e€ yacreid; [lomobue B mpocTpaHCTBeE.
OtHomenne 00bEMOB, TUIONMAAEH MOBEpXHOCTEH MOA00HBIX (uryp. [IpeoOpazoBanue momooOus, TOMOTETHS.
Pemrenue 3a1a4 Ha MIIOCKOCTH € MCIIOJIb30BAHHEM CTEPEOMETPHUIECKUX METOIOB.

HOCTpOGHI/Ie CEUCHU MHOT'OIpaHHUKOB W TCJI BpallCHUA: CCUCHUSA LUIIUMHApPA (HapaJ'IJ'IGJII)HO u
MEPIEHIUKYIISIPHO OCH), CEYEHHUs KOHyca (IapauielbHO€ OCHOBAHHUIO W MPOXOJAIee dYepe3 BEPIIUHY),
CCUCHUA 1Iapa; MCTOABI MMOCTPOCHUA CEUCHUM: METOJ CJI€A0B, MCTOJ BHYTPCHHETO IMPOCKTHPOBAHUA, MCTO/]
MePEeHO0Cca CeKyIel I0CKOCTH.

BeKTOpr H KOOPJAMHATHI B IIPOCTPAHCTBE

Bekropsl B mpoctpancTse. Onepanuu Hajx BeKkTopamMu. BekTropHoe ymMHOMeHHe BeKTopoB. CBolicTBa
BEKTOpHOro yMHOXeHHs. [IpsmoyronbHas cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl BeKTOpa.
Pasnoxxenue Bekropa no 6asucy. KoopimHaTHO-BEKTOPHBII METO ITPU PELLIEHUH T€OMETPUYECKUX 3a/1au.

J{BM:KeHHMS B IPOCTPAHCTBE

JIBwxkenust mpoctpancTBa. OtobOpaxenus. JIBmwkeHus W paBeHCTBO (uryp. OOmme cBoicTBa
JBMO>KEHUWA. Buapl ABWKEHMI: MapajuiesbHbI NMEPEHOC, UEHTPATbHAs CUMMETPUS, 3€pKajdbHasi CUMMETpPHS,
OBOPOT BOKpYT npsimoit. [IpeoOpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

TEMATHYECKOE IIAHUPOBAHUE YYEBHOT'O KYPCA
(IT0 TOJAM OBYYEHHSI)

10 ksacc (He meHee 102 yacoB)

Ha3zpanmue
pasaena
(Tembl) Kypca OcHoOBHOE coep:KaHue OcHOBHBIE BHIbI JeATEJILHOCTH
(Ko/IM4ecTBO y4auuxest
4acoB)
BBenenne B OcHoBHBIE Onpeneasitb  MJIOCKOCTh  Kak  Gurypy, B
CTepeoMeTPHI0 | MPOCTPAHCTBeHHBbIE GUTIYPBHI. KOTOPOU BBITIOJIHAETCS MIJIaHUMETPHUS.
(23 1) IlousTus CTEPEOMETPHUU: Jlenath TpoCTEHIIME JIOTHYECKHE BBIBOJBI W3
TOYKA, npsiMast, TNIOCKOCTb, aKCHOMATHKH IIJIOCKOCTH.
MPOCTPAHCTBO. OCHOBHBIC [IpuBoaUTE MpPUMEpPHI pPEATBHBIX OOBEKTOB,
MpaBuJIa H300paKCHHS Ha | UJI€aM3alMe  KOTOPBIX  SBJSIIOTCS ~ aKCHOMBI
pUCYHKE IJIOCKOCTH, T€OMETPHH.
napajuieIbHbIX MPSIMBIX N3yyaTh, NPUMEHATh HNPUHIMIBI NOCTPOEHUS
(OTpe3koB), CepeAMHbl  OTpE3Ka. | CEUCHUH.
[londarus: nepecekaroniuecs HUcnoab3oBath INIE: MOCTPOEHUS
IUIOCKOCTH, nepeceKaronuecs CEYeHUN METOJ CJIEeAOB, METOJ BHYTPEHHErO
npsimas n IJIOCKOCTB; MIPOEKTUPOBAHMS, METO/I IIEPEHOCA CEKYIIEH




MOJIYIPOCTPAHCTBO.

MHoOrorpaHHuky,
n300pakeHue IPOCTEHIINX
IIPOCTPaHCTBEHHBIX dburyp,

HECYIIECTBYIOIIHUX 0OHEKTOB.
AKCHOMBI  CTEpeOMeTPUH U
nepBble CJIeICTBUS U3 HUX.
CriocoObl  3amaHusi TPSIMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE.
O603HaueHus IPSIMBIX u
IIJIOCKOCTEM.
Ceuenus. 1300pakeHne ceueHuit
MUPaMUIbI, Ky0a U IPU3MBI, KOTOpPBIE

mpoxoaar  yepe3  ux  péOpa.
N3o06paxenue nepeceyeHus
MTOJTY4YEHHBIX IIJIOCKOCTEMN.
PackpammBanue MIOCTPOCHHBIX
CEYEeHU I

Pa3HbIMU [IBETAMH.
Meton cjiegoB 1Jisi HOCTPOEHUSA
CeYCHU.
CaoiicTBa TepeceYeHu
npsAAMBIX U Tiockoctel. [loctpoenune
CeueHH B mupamuje, Kyoe mo Tpém

ToukaM Ha pébpax. Co3mganue
BBIHOCHBIX 4YepTeKed M  3aluch
11aroB MOCTPOCHUS.

IToBTOpEHue
IUIAHUMETPHH.

Teopema 0
MIPOMOPIIMOHAIBHBIX OTpe3Kax.
[TogoGue TPEYTrOJIbHUKOB.
Teopema Menenas. Pacuétel B

CEUEHUSAX HA BHIHOCHBIXUEPTEkKAX.
Uctopus pa3BUTHUS
IUIAHUMETPUU U CTEPEOMETPUH

IUIOCKOCTH.

Pematp  crepeoMerpuueckue  3ajaud:  Ha
ONpE/IC]ICHUE BUJAA CEYEHUS M HAXOXKACHUE €ro
TUIOILA/IH.

AKTyaJn3upoBaTh (baxTbI u METObI
IUJIJAHUMETPUM, PEJIEBAaHTHBIE TEME, IPOBOJUTH
AHAJIOTHH.

Hcnoab3oBarh Ipu pelieHun 3a1a4

ClIeyIOIKe IaHUMETPUUECKHE (PAKTBI U METOIBL:

Teopembr ®ajeca M 0 NPONOPLUUOHAIBHBIX
OTpe3Kax. AJIFOPUTM JEJICHUS OTPEe3Ka Ha N paBHBIX
yacreil. Teopema MeHnenas.

PaBHOOenpeHHBII TPEYrOJIbHUK.
PaBHOCTOpOHHUI TPEYTOJIbHUK.
[IpssmoyronpHbIl TpeyronbHUK. CBONCTBO cpeaHei
JUHUM TpeyrojbHuka. CBOMCTBO OHCCEKTPHUCHI

yria TPEYroJbHUKA. CBoiicTBO MeuaH
TPEeYroJbHUKA.
[Ipu3Haku mo100us TPEYroTHLHUKOB.
I[Monyuyars mnpencraBjieHusi 00 OCHOBHBIX

JTanax pa3BUTHsS F€OMETPUU KaK COCTABHOM 4acTH
dbyHaMeHTa pa3BUTHATEXHOJIOTUI

B3aumnoe
PacnoJioKeH
He NpsMbIX B
NPOCTPAHCTB €

B3aumHoe pacnonoxeHue npsMbIxX
B IpocTpaHcTBe. CKpelmBaromuecs
IpsIMBIE. [Tpuznaku
CKPEILNBAIOIUXCANPAMBIX.

[TapannensHple NpsiMbIE B

Kaaccupunuposartn B3aMMHOE
pacIlOJIOKEHUE  MPAMBIX B IPOCTPAHCTBE,
WJUTIOCTPUPYS. PUCYHKAMHU U TIPUBOJS IIPUMEPHI U3
peanbHOM KU3HH.

Joka3biBaTh TEOpEMY 0
CYILIECTBOBAHUH U €UHCTBEHHOCTHU




(6 w)

IIPOCTPAHCTBE. Teopema 0
CyLICCTBOBAHUH U
€UHCTBEHHOCTH IpsIMOi

NapaJuIeIbHOM  JTaHHOM  IIPSIMOH,
MIPOXOJAIICH yepes TOYKY

IPOCTPAaHCTBA M HE JIeKalled Ha

TaHHOU MPSMOM. JIlemma 0
IepeceyeHu napasuleIbHbIX
IIPSAMBIX IIIIOCKOCTBIO.
[TapamienpHOCTE  TpEX  NPSMBIX.
Teopema o0 TpE€X mapamIeNbHbIX
NIPSIMBIX.

Teopema 0

CKPCHIMBAIOINUXCA MTPSAMBIX.
[TapamiensHOE NPOEKTHUPOBAHUE.

OcHoBHbIE
CBOMCTBA HapaJuIeNbHOTO
NIPOEKTUPOBAHUSA.
N300paxkenne pasHbIXx QUryp B

MapajyIeIbHON MPOEKINH.
[eHnTpansHas npoeKuus.
VYron c COHAIPABJICHHBIMHU
CTOPOHAaMH. YTOJ MEXAYIPSIMBIMU.
3amjayd  Ha JI0Ka3aTeIbCTBO WU
HCCIIEIOBaHUE, CBSI3aHHBIE c
PacCIoJIOKEHUEM IPSIMBIX B
IIPOCTPAHCTBE

[apaJuIeIbHON NPAMOMN, IPOXOJALIEH Yepe3 TOUYKY
IIPOCTPAHCTBA U HE JIEKAIlEW Ha IPYrOW IpsSMOM;

JEMMY O  IIEpeCedYeHUHM IUIOCKOCTH  JIByMs
[apaJUIeJIbHBIMU  NPSMBIMHM; TEOpEMYy O TpEX
HapaJlJIeIIbHBIX MPSAMBIX.

Jloka3bIBaTH IIPU3HAK
CKpELIUBAIOIIMNXCS IIPSAMBIX, TEOpeEMY 0

CKPEIIUBAIOIINXCS MPSAMBIX.
Jloka3pIBaTh TEOPEMY O DPABEHCTBE YIJIOB C
COHAIPaBJICHHBIMH CTOPOHAMH.

OOBSICHATD, 9TO Ha3bIBACTCSI
napauiiCIbHbIM n HCHTPAJIbHBIM
IMPOCKTUPOBAHUEM n KaK BBITIOJIHACTCA
MPOCKTHPOBAaHKE (PHUTYP HA IIIOCKOCTb.

Jloka3pIBaTh CBOICTBa napajuieIbHOTO
HNPOEKTUPOBAHHUSL.

HN3o00paxkars, B mNapauleTbHON  MPOEKIIMU

pa3HbIe TeOMETpUUECKHUE QUTYPHI.

Pemars  crepeomMerpuyeckue  3ajadyd = Ha
JIOKa3aTeIbCTBO M HCCJICIOBAaHHE, CBSI3aHHBIC C
pacmoJIOKEHUEM MPSAMBIX B MPOCTPAHCTBE.

IIpoBoauTh JOKa3aTeJIbHbIE
paccyxIeHus npu peleHnn
reOMETPUYECKUX 3a]a4, CBA3aHHBIX CO B3aHUMHBIM
pAacIoJIOKEHUEM MPSAMBIX BIIPOCTPAHCTBE.

CpaBHMBaTb, aHAJIM3MPOBATH W OLEHUBATH
YTBEPXKJECHHUS C 1EJIbI0 BBIABICHUS JIOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUM.

MoneaupoBaTh peanbHbIe CUTYaIlUH,
CBSI3aHHBIE CO B3aWMHBIM PACIOJIOKEHUEM MTPSAMBIX
B MIPOCTPAHCTBE, HA SI3bIKE T€OMETPUH.

HccaenoBarb  MOCTPOCHHBIE  MOJCIH  C
WCIIOJIb30BAHUEM TE€OMETPUYECKUX MOHATUU H
TEeopeM, anmnapara anreopsol, MUPPOBBIX PECYPCOB.

Hoayuyatb npeacTaBjIeHue 0
[EHTPaJIbHOM MPOEKTUPOBAHUN U 00 UCTOPUHU PabOT
110 TEOPHUH MEPCIEKTUBBI

IHapaniean

IloHsTus: Mnapauie;IbHOCTb

Knaccupuumponartb B3aMMHOE




HOCTh MPAMBIX | IPIMOH u IIJIOCKOCTH B | pACHIOJIO)KEHHE  MPAMOM M IUIOCKOCTH B
U | IPOCTPAHCTBE. MIPOCTPAHCTBE, MPUBOJIS COOTBETCTBYIOIIHE
IUVIOCKOCTEH B IIpu3naxk [IapaJUIEIIbHOCTH | IIPUMEPBI U3 PEaIbHOU KU3HHU.
NPOCTPAHCTB € | MpsAMOM U  1uiocKkocTH. CBoOMCTBa ®opmyJMpPOBATH OIIPEACIICHUE
(8w apajuieaIbHOCTH MPSAMOU U | MapaJIEIbHbIX IPSIMOU U INIOCKOCTH.
IIJIOCKOCTH. Joka3bIiBaTh MIPU3HAK 0
['eoMeTrpuueckue 3amadyd  Ha | NAPAUICIBHOCTU MPAMON M IIJIOCKOCTH; CBOMCTBA
BBIUHMCIICHUE M  JIOKA3aTEJIbCTBO, | MAPAJIIEIBHOCTH MPSIMOMN U MIJIOCKOCTH.
CBSI3aHHBIE C  NAPaLICIIbHOCTHIO Pemarn CTEPEOMETPHUUYECKHE 3a1a4u
MIPSIMBIX u MJIOCKOCTEH B | BBIUMCJIEHUS] U JIOKA3aTeJbCTBO, CBS3aHHbBIE C
IIPOCTPAHCTBE. MapajuIeIbHOCTBI0 MPSIMBIX W IUJIOCKOCTEH B
IToctpoenue CE4YeHMs, | IPOCTPAHCTBE.
MPOXOISIIETO yepes JTAHHYIO Pemars npakthueckue 3agadyd Ha MOCTPOCHHE
MPSMYIO Ha YepTeKe U | CeYCHHI Ha yepTexax TeTpa’apa u
MapajuIeIbHOTO JpYro | mapajuielsenuIena.
MIPSIMOM. Pacuér OTHOILIEHUH. Pemate CTepeOMETpUUIECKUE 3a/1a4H,
[TapannensHas MPOEKIUsA, | CBSI3aHHBIE C TOCTPOCHUEM CEUYEHHUH IJIOCKOCTHIO.
MIPUMEHEHHE TUTST MTOCTPOCHUS IIpoBoauTh JIOTUYECKU KOpPPEKTHBIE
CEYECHMI Kyba wu JIOKa3aTeIbHBIC  PACCY)KJACHHS TP  PEIICHUU
napajuieJenuIe/a. FeOMETPUYECKUX 3a1a4 CBSI3aHHBIX c
CaolicTBa mapajuieienuiiela W | NapaJuIeIbHOCTBIO INIOCKOCTEH.
TIPU3MBL. CpaBHUBATL M AaHAJM3UPOBATH pPCATbHBIC
[TapamnensHbIe IIJIOCKOCTH. CUTYallUH, CBA3AHHBIEC C MAPaUICIbHOCTHIO MPSIMO
[Ipu3naku NapajyIeIbHOCTH U IUIOCKOCTH B TIPOCTPAHCTBE; MOAEJMPOBATH
JIBYX IIockocTed. Teopema 0 | peanabHbIe CUTYyallUH, CBSI3aHHBIE c
MapajuieaIbHOCTH u NapaJUIEIbHOCTBIO MPAMOM M IUIOCKOCTH B
€MHCTBEHHOCTH IUIOCKOCTH, IIPOCTPAHCTBE, HA A3BIKE TEOMETPUU
NpOXOJSIIEd 4Yepe3 TOYKy, He
MPUHAJICIKAILYIO TAaHHOU
IJIOCKOCTH U CIEACTBUS U3 HeEE.
CaoiicTBa napajuieIbHbIX
IJIOCKOCTEN: O  NapajyIeJIbHOCTH
MPSIMBIX NEPECEUCHUs TpU
MEepECCUCHUH JIBYX
MapajuieJbHbIX IUIOCKOCTEN
TpEThEH; 00 OTpe3Kax
napajuieIbHbIX MPSIMBIX,
3aKITOYEHHBIX MEXITY
NapajuieJbHbIMU  IUIOCKOCTSIMH; O
MEPECEYeHUN TPsIMOM €  JABYMH
napajuieIbHbIMU
MJIOCKOCTSIMU
Ilepnenau [loBTOpeHwue: Teopema AKTyanu3upoBaTh bakTel U METOJBI
KYJSIPHOCTh [Tudaropa Ha MJIOCKOCTH, MJIaHUMETPHH, peeBaHTHbIE TeMe,




NPAMBIX "
IJIOCKOCTEeld B
NPOCTPAHCTB €
(25 9)

TPUTOHOMETPHUS
IPSMOYTOJILHOTO
TPEYTrOJIbHUKA.

CaoiicTBa Ky0a U
IPSIMOYTOJIBHOTO Napalie/IenuIeaa.
Brruucnenue 1MH OTpe3KOB B KyOe
u IPSIMOYTOJIBHOM
napajuiesenunese.

[lepneHIUKYISIPHOCTD NPAMOU H

IIOCKOCTH. [Ipu3nax
MEPIEHIUKYIISIPHOCTH OpsIMONH
IUIOCKOCTH. Teopema 0

CYyILIECTBOBAaHUHU U
€UHCTBEHHOCTH IPSIMOY,
MIPOXOJAIIECH yepes TOYKY
MIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K
IIJIOCKOCTH. [Tmockoctn "
MEpNeHIUKYIIpHble UM TMpsiMas B
MHOT'OTpaHHUKAX.

[Tepnenqukysp u
HAaKJIOHHAsL.

[TocTtpoenne mnepneHauKyIsApa H3
TOUYKHU Ha MPSIMYIO.

Teopema 0 TPEX
MepIeHIUKYIIApax (mpsamast U
oOpatHast).

VYron MEXKITY
CKpEeIMBAIOIIUMHUCS OPSIMBIMU.
[Touck HEePIEeHIUKYISIPHBIX
MPSIMBIX c MOMOIIbIO

MEePIEeHIUKYIIAPHBIX TUIOCKOCTEMN
OpTroroHanbHoE

MIPOEKTUPOBAHUE.

[Toctpoenue CEYEHUI KyOa,
MIPU3MBI, PaBUILHON
MIAPAMH/IBI c MOMOIIIBIO
OpPTOTOHANILHOM MPOEKIIHH.

CummeTpuss B IPOCTPAHCTBE
OTHOCHUTEIILHO MJIOCKOCTH.
[Tnockoctu CUMMETpUH B
MHOTOTpaHHUKAX. [Ipu3nak

MMPOBOAWTH aHAJIOTHH.

DopMyJIHPOBATH onpeae/eHus:
NEPIEHANKYJISPHBIX IPSIMBIX B
[IPOCTPAHCTBE; olpeneneHue IPsIMO,
NEPHEHAUKYIIAPHOMN K INIOCKOCTH.

Jloka3bIBaTh! IeMMy 0
NEPIEHANKYIAPHOCTH JBYX IapaJuIeIbHbIX
IPSAMBIX K TPETbEH NPSIMOW; TEOPEMBI O CBS3HU
MEXIy  NapaUIeIbHOCTBIO  IPSIMBIX M HX

NEPIEHANKYJIAPHOCTHIO K IIJIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAXKAKOUIYIO NPU3HAK
NEPHEHANKYJIAPHOCTH  IPSAMOM M IUIOCKOCTH;
TEOpEMY O CYHIECTBOBAHMM M E€IUHCTBEHHOCTHU
IpSAMOM, MPOXOJAUIEH Yepe3 JAHHYIH TOYKy U
NEPNEHANKYJIAPHON K JaHHOMW IIJIOCKOCTH.

HN3o00paxkars B3aUMHO
NEePIEeHIUKYISPHBIE TIPSIMYIO U TNIOCKOCTb.
DopMyJIHPOBATH CBOMCTBO

MIEPIICHIUKYIISAPA 0 OTHOIICHHUIO K TUIOCKOCTH.

I[MoayyaTs  mpeacTaBjieHMe O  3HAYCHUU
NEPICHIUKYIApa T JIpYruX o00JlacTell HayKw
(busmka, sHeEpreTHwka, Ja3epHbIE TEXHOJIOTHH), B

peasibHOM  KM3HU  (T€XHHMKA,  OKpy)Karouias
00CTaHOBKA).

Jloka3pIBaTh  yTBEPXKJEHUS, CBA3aHHBIE C
MpOEKIMEen NpAMOi Ha TJIOCKOCTb,

HETEPIEHANKYISPHYIO K 3TOM MPSMOU.
Jloka3pIBaTh TEOpEeMy O TPEX MEepHEeHAUKYIIpax

U TeopeMy oOOpaTHyl0O TeopemMe O  TpEx
NEePIEeHIUKYIIApax.
IMoayuaTs npejacTaBjieHHe 00

OpPTOTOHAJILHOM MPOEKTHUPOBAHUH.

Jloka3pIBaTh TEOpEMY O MPOEKIHUH TOYKH Ha
IPSIMYIO.

Pematp crepeomeTpuyecKue 3aJayM, CBS3aHHbBIC
C TEPIEHIUKYASIPHOCTHIO MPSAMOM U TIIOCKOCTH.

Pemiaty mnpuknagHble 3aJauyd, CBs3aHHBIE C
HAXO0X/IEHUEM T€OMETPUUYECKUX BEIHUHNH.

Pematp cTepeoMeTpuyecKue 3ajauu, CBSI3aHHBIC
C IPUMEHEHUEM TEOPEMBI O TPEX MEPIICHIUKYIApaX,

HAX0XKJIEHUEM
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NEPIEHIUKYIIPHOCTH
IIJIOCKOCTH KaK
CUMMETPHUH.
MHOTOTpPaHHUKHU

Pacu€r paccrostHuii OT TOYKH 10
mwiockoctd.  CrnocoObl  OIMYCTUTH
MEPIEHIUKYIISPbl: CHAMMETPUS, CIBUT
TOYKM [0 NapauIeJIbHOM HpPSIMOM.
CaBur no HenapayuleJIbHOW IPSIMOM,
U3MEHEHUE PACCTOSHUN

npsMO U
CIIEACTBUE
[IpaBunbHbIE

PacCTOSHUN, IOCTPOCHUEM IIPOEKIIUHI.

CpaBHUBATBH H AHAJHM3HPOBATH YTBEP)KJIEHUS C
LEbI0 BBISABJICHMS JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.

AHaUM3UPOBATL M MOJAEJHPOBATL HAa S3BIKE
FEOMETPUM pEaJbHbIE CHUTyallMd, CBSI3aHHBIE C
NEPHEHANKYJIAPHOCTBIO IPSAMOM M IUIOCKOCTH;
HCCJIe0BATh [IOCTPOCHHBIE MOJEIIN, B TOM YUCIIE U
C MCII0JIb30BaHUEM alIapara aiareOpbl

Yriabl
paccTosiHusA
(16 9)

U

[ToBTOpEHME:! yroa MEXKIY
IIpsAMBIMHA Ha TIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYT'OJIbHUKE,
TeopemMa KOCUHYCOB.

[ToBTOpEHME:! yroi MEXIY
CKpCIIMBAOIIUMHUCA OpsAMbBIMHA B

IIPOCTPAHCTBE.
I'eomerpuueckue METOIbI

BBIYUCIICHHA yIjia MCXAY IIPSIMBIMU B
MHOTI'OrpaHHHUKax.

JIByrpaHHbIi yroJ.
CBolicTBO JIMHEUHBIX YIJIOB
JBYTPAHHOIO yrJa.

[lepnieniukynsipHbIe
IJIOCKOCTH.

CaoiicTBa B3aUMHO
MEPIEeHIUKYISIPHBIX TIOCKOCTEH.

[Tpusznak
MEPHEeHIUKYIIPHOCTA  TUIOCKOCTEH;
TeopeMa 0 TIPSIMOA

IepeccycHud ABYyX
MI0CKOCTEMN MEPINCHAUKYIIAPHBIX

TPETHEUIIIIOCKOCTH.
[IpssmoyronpHbII
napajuieJenunes; Ky0;
U3MEPEHMUH, CBOMCTBA
IIPSIMOYTOJIBHOTO

HapaJureJICinuIcaa. TeopeMa 0

AKTyaJIM3upoBaTh (bakThI u METO/IbI
IUTAHUMETPUH, pEJIeBaHTHbIE TEME, IPOBOJIUTH
AQHAJIOTHH.

DopMyJIHPOBATH OIpeeIIeHUE
JBYTPaHHOTO yTJa.

Jloka3piBaTh  CBOWMCTBO  PAaBEHCTBA  BCEX
JIMHENHBIX YIJI0B JBYTPaHHOTO yrija.

KanaccupuuupoBars JIBYrpaHHbIE yIjbl B
3aBUCUMOCTH OT UX I'PaJyCHON MEpBHI.

DopmyJaupoOBaTH onpeaeneHue
B3aMMHO NEPIEHINKYISPHBIX IIOCKOCTEMH.

Jloka3bIBaTH TEOpEMY 0 MIPU3HAKE

NEPIEHIUKYISIPHOCTH ABYX MIOCKOCTEH.
@DopMyJIHMpPOBaTh CJICACTBUE (U3 MPHU3HAKA) O
NEePIEeHIUKYISPHOCTH IJIOCKOCTH, KOTOpast
NepIeHIUKYIspHa MPSIMOIA, 1o KOTOpOH
MEPECEKaI0TCs JIBE MJIOCKOCTH, 3TU MIOCKOCTSIM.
Jloka3bIiBaTh YTBEP)KJICHHUS O €ro CBOMCTBAx;
TEOpeMy M CIEICTBUE U3 HeE O JMaroHasx
PSIMOYTOJIBHOTO
napasuieNenunena.
Pematnb CTepeOMETpUYECKHE 3ajauu,
CBSA3aHHBIE C TEPHEHAUKYISIPHOCTh NPSIMBIX U
IJIOCKOCTEH, UCHIOJIB3YS
IUTAHUMETPUYECKHE (PaKThl U METObI.
IIpoBoanTs JIOTUYECKH
JOKa3aTeNbHbIE  PACCYKIEHUS TMPU  PEIIeHUU
TEOMETPHUYECKUX 3ajad, CBSI3aHHBIX C
NEPIEeHIUKYISIPHOCTHIO TIIOCKOCTEH.

KOPPEKTHBIE
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IMaroHaIu IPSIMOYTOJIEHOTO
napajuiefienuneaa M CJIeICTBUE U3
Heé.

Crepeomerpuueckue u
IIPUKIIaIHbIE 3a/1a4H,
CBSI3aHHbIE co B3aUMHBIM
PacroJIoKeHuEM IPSIMBIX u
IIJIOCKOCTH.

[ToBTOpEeHME: CKpenuBaromuecs

npsiMbIE,
napajuiesibHble IJIOCKOCTH B
CTaHJIapPTHBIX
MHOTOTpPaHHUKAX.

[Tapa HapaJuIeIbHbIX
IIJIOCKOCTEMN Ha
CKpEILMBAIOIINXCS IPSIMBIX,
paccrosiHue MEXy
CKPEIMBAIOIIUMHUCA  TPSMBIMH B
MPOCTBIX CUTYaIHSIX.

Onyckanue
MePIEeHIUKYISPOB,

BBIYUCJICHUE PACCTOSIHMM OT TOYKH
JI0 TOYKH; MPSIMOM;IIIIOCKOCTH.

Brrunciienue paccTostHui MExXIy
CKpPEUIMBAOIIMMUCSA HPSAMBIMU  C
MTOMOIIIBIO NEPIEHANKYIIPHON
IIJIOCKOCTH.

Tpéxrpannblit yrod,
HEpaBEHCTBA  JUISI  TPEXTPaHHBIX
YIJIOB.

Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOTO  yryia.  DJIEMEHTHI

chepuyeckoit

IFCOMETPHH: I'e0IC3MUCCKUC TNHUN Ha
3emiie

AHaJIM3MPOBATHL M MOJAEJIHPOBATH Ha SA3bIKE
F€OMETPUM peaJbHbIC CHUTyalUd, CBS3aHHBIE C
NEPIEHIUKYISIPHOCTHIO MPSMBIX U IUNIOCKOCTEM.

HccaenoBarb IOCTPOEHHBIE MOJEIHU, B TOM
YHCIIe U C MCTIOJIB30BAHUEM armapara ajreOpbl.

Pemiate npukiagHele  3a4add, CBSI3aHHBIC

c HaxX0XJICHUEM
F€OMETPUYECKUX BEJIIMYUH

Mmuororpaun
HHUKH
(7 )

Cucrematuzanus 3HAHUMN:
MHOrorpaHHuK # €ro 3JIEMEHTHI.
IIupamuna. Bunst UpaMuI.

[IpaBunbHas
ApaMuJa.

IIpusma. [Ipssmas u

Pa6orarh ¢ y‘Ie6HI/IKOMZ 3aaBaTb BOIIPOCHI,

JA€J1aTh 3aMCUYaHMA,
KOMMCHTAapUH.
AHaJII/I3I/Ip0BaT]> PCUICHUC 3a1a4n.
PucoBathb BBIITYKJIBIC MHOT'OI'paHHUKHA C

3aJaHHBIMHA CBOﬁCTBaMH; BOCCTaHaBJIMBAaTb
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HAaKJIOHHAs OpU3MBL. | OOIIMI BUA BBIMYKIOTO MHOTOTPAHHUKA IO JBYM
IIpaBunbHas  npusma.  lIpsmoii | ero mpoeKuusM.
MapajuieenuIesl, MnpAMOYTOJbHBIN Jloka3biBaTh CBONCTBA BBIITYKJIOTO
napasiesnenumnes, Kyo. MHOT'OI'DAHHUKA.
Beinykiisie MHOTOI'PAHHUKHU. PucoBaTh BBINYKJIbIE MHOTOIPAHHUKYU C PA3HOU
Teopema Diinepa. IlpaBunbHbBIE | | iTIEPOBOI XapaKTePUCTUKOW; HCCJIeA0BATH
IIOJIYIIPABUJIbHBIE BO3MOJKHOCTM  TIOJIyd4€HHUs  pe3ynbTara  IpHU
MHOTOTI'PaHHUKHU BapbUPOBAHUU JIAHHBIX.
Jloka3bIBaTH CBONCTBA IIPaBUJIbHBIX
MHOT'OI'PDaHHUKOB. ILnanupoBath
IIOCTPOCHUE NPABWIBHBIX MHOTI'OIPDAHHUKOB
Ha MTOBEPXHOCTAX JIpYrux MIPaBUJIbHBIX
MHOTOTPaHHUKOB
BekTopbl B [lonatne  BekTOpa Ha AKTyaln3upoBaTh GakTel U METOJbI
NPOCTPAHCTB € | TUIOCKOCTH U B IPOCTPAHCTBE. IUITAHUMETPUH, PEJIEBAaHTHBIE TEME, IPOBOJUTH
(12 v) CymMa ¥ pa3sHOCTb BEKTOPOB, | aHAJIOTHH.
MIPaBUJIIO OnepupoBaTth  NOHATHAMH. BEKTOp Ha
napajuienenunesa, YMHOKEHHE | TUIOCKOCTH )51 B IIPOCTPAHCTBE;
BEKTOpPa Ha YHCIJIO, pPAa3JI0)KEHUE | KOMIUIAHAPHBIE  BEKTOPBI. [TpuBoUTH
BEKTOpa Mo 0a3ucy TpEX BEKTOPOB, | MpUMEPHl  (U3MUECKUX  BEKTOPHBIX  BEJIMYMH.
HE JIeXKaIIUX B OJJHOM IUIOCKOCTH. OcBauBarsp IIpaBUiIa BBITIOJTHEHUS
CkansipHoe MPOU3BEACHUE, | NEUCTBUI CIIOXKEHUA U BBEIUUTAHUSI

BBIYHCIICHUE YTJIa MEXy BEKTOpPaMHU
B [IPOCTPAHCTBE.
[Ipocreiimme 3a1aun CBEKTOpaMH

BEKTOPOB, YMHOKEHHSI BEKTOpa Ha YUCJIO.

Jloka3pIBaTh MpPHU3HAK KOMIUIAHAPHOCTU TPEX
BEKTOPOB.

Jloka3pIBaTh TEOPEMY O DPA3JIOKEHHUU JFOO0TO
BEKTOpa 1O TpEM JaHHBIM HEKOMILIAaHAPHBIM
BEKTOpaM.

IIpumeHsATH mpaBWia BBIOJHEHUS JACHUCTBHI
CIIOXEHHUSI M BBIYUTAHUS BEKTOPOB, YMHOXXEHHS
BEKTOpa Ha YKCJIO MPHU PEeUICHUH 3a/1a4.

HaxoauTh KoOpAMHATHI BEKTOpa B JaHHOM
0as3uce v CTPOUTH BEKTOP 0 €ro KOOpAWHATAM.

BcenoMHuTH ompe/eneHue CKaJISIPHOTO
YMHOXKEHUSI M €ero CcBoiicTBa. Bpraucnsate ¢
MOMOIIBI0  CKAJIAPHOTO  yYMHOXEHHS  JUIUHBI
BEKTOPOB, YINIbI MEXIy HHMH, YCTaHABIMBATh

MEePIEeHIUKYIIPHOCTD
BEKTOPOB.

AHAIM3UPOBATh U MOJEJHPOBATH Ha SI3bIKE
TEOMETPUM pealbHble CHUTYallUHM, CBS3aHHBIE C
(bU3NYECKUMU BEKTOPHBIMH
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BCINYHNHaMMU.

Hcnouab3oBarb IIpU  PELICHUM  3aj]ady,
CBSI3aHHBIX C BEKTOPAaMU B IIPOCTPAHCTBE,
IUTAHUMETPUYECKUE (PAKThI U METOIbI
IToBTOpEHME, Ceuenus MHOI'OTPaHHUKOB: Csoboano OonepupoBaTh NOHATHAMM:
00001IeHNe ™ | CTaHJAPTHbIE MHOIOIPAHHUKH, METOJ | OTOOpaXEHHE IMPOCTPAaHCTBA Ha ceO0sl, JBUIKEHHUE
cucTeMaTu3a CIIEIOB, CTaHJIAPTHBIE IIJIOCKOCTH, | IPOCTPAHCTBA; LIEHTpaIbHasA, OCEBAsl U 3€pKaJIbHAS
uust 3HaHui (5 IIEPECCUECHUS CUMMETPUH, MAPAJUICIbHBIN [IEPEHOC; PAaBEHCTBO U
q) MPSIMBIX U IJIOCKOCTEHN nojobue guryp.
[TapannenbHbie MpsIMBIE 5 Joka3piBaTh  yTBEPXKACHUS O TOM, 4YTO

IJIOCKOCTH: NTapaJlICIIbHBIE CEYCHHUS,
pacdy€r OTHOILIEHHMH, YTl MEXKIY
CKpELIUBAIOIIMMHUCS MPSIMBIMH.

[IepnenukynspHbie
IpsIMbIE u IUIOCKOCTH:
CTaHJapTHbIE napsl

MEePIEHANKYISIPHBIX MIOCKOCTEN
U TPAMBIX,

CUMMETPHUH MHOT'OTPaHHUKOB,
TeopeMa 0 Tpex
MEPIEHIUKYIISPaXx,

BBIYMCIICHUS JUIMH B
MHOTI'OIpaHHUKAaX

LIEHTpaJIbHas, OCEeBas M 3€pKajbHasi CHUMMETPHH,
NapaJUICIbHBIM IEPEHOC SBISAIOTCS JABUKCHUSMU.
BoinoaHATHIPE0Opa3oBaHUs 000U,

OnepupoBarh NOHATHSIMHU: TpsiMas U cdepa
Ditnepa.

Pemartn T€OMETPUUECKHUE
HCITOJIb30BAHUEM JIBHKEHHH.

Hcnoub30BaTh Npy PEICHUN 337a49 JBUKEHUS
IIPOCTPAHCTBA M UX CBOMCTBA.

CpaBHUBATBH U aHAJIM3MPOBATH YTBEPXKJICHUS
C IEJNbI0 BBISBICHUS JIOTMYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PACCyKICHUN.

HccaenoBarh NOCTpOCHHBIE MOJIEIH.

HUcnoab3oBath nudpoBbie pecypcebl

3aJa4u C

11 ki1acc (He meHee 102 4)

Ha3zpanue
pa3aena  (Tembl) OcHoBHBIE BHILI JeATEILHOCTH
Kypca (KoJM4ecTBO OcHoBHoOE coep:KaHue yuaumxcs
YACOB)
AHaJIUTHYECKASA [ToBTOpEHue: KOOPJIUHATHI Axrtyanu3upoBaTh  GakThl W METOMbI
reoMeTpus BEKTOpa Ha IUIOCKOCTM M B | INIAHUMETPUH, PEJIEBAHTHBIE TEME, ITPOBOIUTH
(15 g) IPOCTPAHCTBE, CKAJIIPHOE | aHAJIOTHH.
IPOU3BEJICHUE BEKTOPOB, CBoauTh JCHCTBUS C BEKTOpaMH K
BBIYMCJICHUE YTJIa MEXK]ly BEKTOpPAMH | aHAJIOTUYHBIM JIEUCTBUSAM C UXKOOPIUHATAMHU.
B IPOCTPAHCTBE. BcenoMuuTh onpeJiereHe
VYpaBHeHue NpsIMOM, | CKaJSIPHOTO YMHOKEHUSI U €ro
MIPOXOJALIEH Yepes3 ABE TOUKH.
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VYpaBHeHHE MIOCKOCTH, HOPMAJIb,

ypaBHEHUE
IIJIOCKOCTH B OTPE3KAX
BekropHoe [IPOU3BEIACHUE.
JInnelinbie HEPaBEHCTBA,

JIMHEHHOE NPOTPaMMHUPOBAHUE
AHaTUTHYECKUE METOJbI pacuéra

yria MEXY MPSIMBIMU u
MJIOCKOCTSIMU B
MHOTOTPaHHUKAX. dopmyna

paccTosiHUS OT TOUKH JI0 IJIOCKOCTH
B KOOpJMHATAaX.

Haxoxnenne paccrosHuii  OT
TOYKA JO TIUIOCKOCTM B KyOe U
MIPaBUIILHOM TUPAMUC

CBOMCTBA. BBIYUCIIATE ¢ MOMOIIBIO CKAJISIPHOTO
YMHOKEHUSL [UIMHBI BEKTOPOB, VYIJbl MEKIY
HHUMM, YCTaHABJIMBATH NEPHEHIUKYIIPHOCTH
BEKTOPOB.
BeiBoauTh  ypaBHEHHE IUIOCKOCTH U
dbopMyiy pacCTOSTHUS OT TOYKH J0 TIOCKOCTH.
Pemats 3aja4u, coueras
KOOPJWHATHBIA U BEKTOPHBIA METO/IbI.
IIpoBoauTh JIOTHYCCKHU KOPPEKTHBIE
A0KAa3aTeJbHbIEe PACCY:KICHUS IPU PEIICHUU
FeOMETPUYECKUX 3a/Jad Ha  IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOTOMETO1A.
AHaJIM3UpPOBATHL U MOAEJMPOBATH Ha
SA3bIKE  TE€OMETPUU  peajbHbIC  CHUTYaIlUH,
CBSI3aHHBIE BEKTOpaMU U KOOPJIUHATAMU.
HccaenoBarsb NoCTPOEHHBIE MOJIENN, B TOM
YHUCJIE U C UCTIOJb30BaHUEM arapara ajreopshl.

Hcnoab3oBarb KOMITBIOTEPHBIE
IPOrPaMMBlI.

3HAKOMUTBCSI C UCTOpUEH  pPa3BUTHUA
MaTeMaTHKU

IToBTOpEHHUE,
0000meHne
cHCTeMaTH3alus
3HAHUM

(15 yacoB)

Ceuenus MHOT'OT'PaHHUKOB:
CTaHJapPTHBIE MHOTOTPAaHHUKH, METO/L
CIIEOB, CTaHAAPTHBIC IUIOCKOCTH,

IIEPECECUCHHUS
IPSIMBIX U IIJIOCKOCTEHN

[TapannensHble psIMbIE U
IUIOCKOCTH: TNapaJlJICJIbHBIE CEYEHHUS,
Pacy€T OTHOLIEHUM, YIJIBIL  MEXIY
CKPEIMBAOILUMHUCS IPSIMBIMU

[lepnennukynspHeie
IpsiMbIe U IUIOCKOCTH:
CTaHJapTHbIE napsl
NEPIEHAUKYIISPHBIX IIIIOCKOCTEN

U TpSAMBIX,

CUMMETPUH MHOTOI'PaHHHUKOB,
Teopema 0 Tpex
HepHeHIUKYIApaXx,

CrtpouTsb ceyeHus.
Pematp crepeomerpuyeckue 3aiayd  Ha
JIOKa3aTeNbCTBO MaTEeMaTHUYECKUX OTHOIICHUH,

HaXO0XKJIEHUE
FCOMETPUYCCKUX  BEIMYMH  (JUIMH,  YIJIOB,
momasei, oo0bEMOB).
Hcnoan3oBaTh pu peleHun
CTEPEOMETPHUYCCKUX 3a1a4

IUTAaHUMETpUYEcKue (aKTbl U METOIbI.

IIpoBoauTh,  JOTMYECKM  KOPPEKTHBIE
JIOKa3aTeNIbHbIE DPACCYKICHUS IPU DPELIECHUU
CTEPEOMETPUUECKUX 3a]1a4.

CpaBHUBATBH U aHAJM3MPOBATH PEAJIbHbBIC
CUTyallud M  BBIABIIATH BO3MOXKHOCTBH €€
MOJEIIMPOBAHUS HAA3BIKE TEOMETPHH.

MoaeanpoBarh peanbHyIO
CUTYallUI0 Ha SA3BIKE IN€OMETPUU U
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BBIYUCIICHUS JUIMH B
MHOTI'OTPaHHUKAX

IToBTOpEHuUeE: II0IIA N
MHOTOYTOJILHUKOB,  (OPMYJBI ISt

1o, COOOpaKeHHsI TOA00uSI.
[Inomanu CEYEHUI
MHOTOTPaHHUKOB: TUTOTIA/IN
IIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHus moao0ous

HCCJIeJ0BATh IIOCTPOCHHBIE MOJENH, B TOM
YHCJIE U C MCIIOJIb30BAHUEM aliapara anreopsl.

Hcnonb3oBath KOMIIBIOTEPHBIE
IIPOrpaMMBbI IIPU PELICHUH 3a/a4.

O0Bém
mHororpannuka (17

4)

O06bEM Tena. O6bem
MPSIMOYTOJIFHOTO TIapaJUIeIICTIHIIC 1A,
3amaun 00 YyABOGHHMM KyOa, O
KBaJIpaTypeKy0a; 0 TPUCEKIINH yIIa.

CrepeomeTpuieckue 3a/1a4w,
CBSI3aHHBIC Cc 00BEMOM
MPSMOYTOJIBHOTO TTapalIeNIeTUIIe 1A,

[IpuknanHeie 3a0a9n, CBS3aHHBIC
c BBIYUCIICHUEM 00béMa

MIPSIMOYTOJIEHOTO
napajuieNenumesa.

O0BEM IPSIMOIA TPU3MBL.

CrepeomeTpuyeckue 3aa4H,

CBSI3aHHbBIE c
BBIYHCIIEHUEM O00BEMOB npsiMOi
npusMel.  [lpuxnagueie  3amaum,
CBSI3aHHBIE C OOBEMOM TIPSIMOM
HPU3MBL.

Borunicnenue 00BEMOB  Ten C
MOMOIIBIO OTPEeeNIEHHOTO
uHterpasa.  OObéM  HAKIOHHOU
IPU3MBI, TUPAMHU/IBL.

dopmyia 00béMa
MUPAMHU/IBL. OtHoueHue
00BEMOB MUPAMUJL C OOLTUMYTIIOM.

CrepeoMerpuueckue 3a/1a4u,
CBs3aHHBIE C 00BEMaMU HAKIOHHOM

MIPU3MBI,
MUPAMHU/IBL.

[Ipuxnagaeie

TeMe «O0BEMBI

3aga4uu 1o

Te»,

Csobogno onepupoBaTh
MOHSITUSIMM: 00BEM Tena, 00BEM
IPSIMOYTOJIBHOTO TapaJuIeyenuIe/1a.

®opMy.IHpPOBATH OCHOBHBIE
CBOMCTBa 0OBEMOB.

Joka3piBaTh  TeOopeMy 00  oOBEme

MPSMOYTOJIBHOTO HapauleNeuIe a, CIEACTBUS
U3 He€.

Paspesars MHOTOI'PAaHHHKH,
NEpeKIagbIBaTh 4aCTH.

Pemats  cTepeoMerpuyeckue - 3aaadd,
CBsI3aHHBIE c BBIYNCIICHUEM 00bEMa

MPSIMOYTOJIBHOTO Mapajuieenune1a, Ipru3Mbl.

CpaBHUBATBH u aHAJIN3MPOBATH
YTBEPKACHUS C LIEIbIO BBISBICHUS JIOTUYECKU
KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYXKICHUM.

AHAJIM3UPOBATh W MOAEJHPOBATH Ha
S3bIKE  TEOMETPHH  pEaIbHBbIE  CHUTYaIHH,
CBSI3aHHBIE C OOBEMOM  HPSMOYTrOJBHOTO
napaJuleenuIea, Ipu3Mbl, THPAMUJIBL.

HcenenoBaTs IOCTPOCHHBIE MOJIETIH, B TOM
YHCIIe ¥ ¢ UCTIOJIF30BAHUEM almapaTa anreOpsl.

BuIBOIUTH OCHOBHYIO
UHTETpAIbHYI0  (OPMYNTy JUIS BBIYUCIICHUS
00BEMOB TelL.

Jloka3piBaTh  TeopeMy 00  0o0Obéme
HaKJIOHHOW TPU3MBI Ha NIPUMEPE TPEYroJIbHOM
HPU3MBI U JUIS IPOU3BOJIHOM MTPH3MBIL.

Jloka3bIBaTh TeopeMy: 00 00BEMe
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CBS3aHHbIE C OOBEMOM HAKJIIOHHOM

nupamMuibl, (GopMyaHpoBaTh CIEACTBHS W3

npu3Mbl, | Hee: 00bEM yceu€HHON mupamuibl. BeiBoauTh
MUpaMH/IbI. dopmyny  ans BBIYMCICHHS ~— 0OBEMOB
IIpumenenue 00BEMOB. YCEYEHHOM MUPAMHUIBI
Boruncnenue paccrosiHus 110
IIJIOCKOCTH
Tena [MunuHaapudeckass NOBEPXHOCTb, Cgobogno onepupoBaTh
BpAallCHUS. oOpasyrolue TOHATUSIMU: LHWIMHIpUYECKas
(24 9) UWJIMHAPUYECKON TOBEPXHOCTH. MOBEPXHOCTh, MMWIMHIAP. HW3ydyaTsh crocoObl
Hunusap. [IpsMoi1l | moJydeHHs LUIMHAPUYECKOW IOBEPXHOCTH,
KpyroBo  mwimHAp.  [Imomanes | mwmHzgpa.
MTOBEPXHOCTH LIWJIMHJPA. HN3o0paxkarh LWIMHAP U €ro0 CEYCHHS
Konnueckas IIOBEPXHOCTB, | MJIOCKOCTBIO.
oOpa3ymomue KOHUYECKOU Cgobogno OIepupoOBaTh
noBepxHocTh.  Konyc.  CedeHue | HOHATHAMM: KOHUYECKAsl IOBEPXHOCTh, KOHYC,
KOHYcCa IJIOCKOCTBIO, yceu€HHBIM  KoHyc.  M3ydarh  cmocoObl
napajuieIbHON IUIOCKOCTH | TTOJIyYE€HHS] KOHNYECKOW TOBEPXHOCTH, KOHYCA.
OCHOBaHMUS.  YCEYEHHBIH  KOHYC. HN300paxarb KOHYC W €ro Ce4eHus
N300pakeHne KOHYCOB M YCEUEHHBIX | IJIOCKOCThIO, MPOXOJsIIed 4Yepe3 ocCh, U
KOHYCOB. IJIOCKOCTBIO, MEPIEHIUKYISIPHOM K  OCH.
[nomane O0okoBOi | BeIBOAUTH bopmyIBI TUTSt
IIOBEPXHOCTHU 51 MIOJIHOM | BBIYMCIICHUS O00KOBOI U TIOJHOU
IIOBEPXHOCTH KOHYCA. IIOBEPXHOCTEH TEJI BPALCHHUS.
CrepeoMeTprueckue 3aJadyd Ha Pemate  crepeomeTpuyeckue  3amadu,

JIOKA3aTeJbCTBO W BBIYMCIICHHE,
MMOCTPOCHUEM CEUYCHHM IMIIMHIIpA,
KOHYCa.

[Tpuxknagaeie 3aJ1a4H,
CBSI3aHHBIE C IMJIMHIPOM

Cdepa u map.

[Tepeceyenune cdepsl u mapa c
mwiockocThlo. Kacanme 1mrapa w
chepsl  TUIOCKOCTHIO. Bun u

M300pakeHHE IIapa.

YpaBHeHue ctepsl.
[Tnomane cheppl u e dyacTeil.
Cummetpus chepsl U 1mapa.

CrepeomeTpuyeckre 3ajaud Ha
JIOKa3aTeJIbCTBO W BBIYHCIICHHE,
CBsI3aHHBbIE cocepoit n

1apoM,
IIOCTPOEHUEM HUX CEYEHHM
INIOCKOCTBIO.

CBSI3aHHBIE C TeJIaMHU BpaIEHUsI, HAX0XKICHUEM
mIomaad OOKOBOM W TIOJHOW TOBEPXHOCTH,
MOCTPOECHUEMCEUYCHU .

HUcnoab3oBaTh TMpu  peHICHUH  3a1ad
MJIaHUMETPUIECKUEe (DaKThI U METOIBI.

CpaBHUBATH u aHAJIM3UPOBATH
YTBEPKACHUS C LIETIbIO BBISBICHUS JIOTHUECKU
KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHHI.
AHaIM3MpPOBATL U MOJAEJIUPOBATH Ha
A3bIKE  TEOMETPHM  peajbHble CUTYalluH,
CBSI3aHHBIE C KOHYCOM HIIUIUHAPOM.
HccnenoBatb mocTpoeHHbIE MOJIETH, B TOM
YHCIie ¥ C UCIIOJIb30BAaHUEM alllapara ajareopbl
AKTYaJau3upoBaTh (HaKkThl U METOIbI
MIaHUMETPUH, pelieBaHTHBIC TeMme,
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[Ipuxnagneie 3aJa4d,

CBsI3aHHBIE CO chepoii HIapom.
[ToBTOpEHHE:  OKPYKHOCTH
IIJIOCKOCTH, BBIYHNCIICHUSA

Ha
B

OKPYKHOCTH, CTaHIaPTHBICTIO 00U

Pasnmuunrle  koMOMHAIMU
BpalleHUA
MHOFOFpaHHI/IKOB.
3amaun 1o TeMme «Tema
MOBEPXHOCTH BPAIIICHUSD)

TCII
u

u

NPOBOAUTH AHAJOTHH.
Csobogno OIlepHPOBATH
NOHATHAMHU: cdepa W Imap, LEHTP, paauyc,

auaMeTp cephl U mapa.

HccaenoBarh B3aUMHOE
pacmonoxenue cepsl U IIIOCKOCTH.
®opMy.IHpOBATH oTipenienieHue

KacaTelIbHOW TIOCKOCTH K cdepe.
Jloka3bIBaTh TCOPEMbI O CBOWCTBE W
NpU3HAKE KacaTeIbHOW TNIOCKOCTH.

BoiBOAMTH bopmymy TSt
BBIYUCIICHUS TUIOMIAAU C(hephl Yepe3 paauyc
cthepsl.

Pemats  crepeoMeTpHuecKHe  3ajadw,
CBsI3aHHBIE CO c(hepoit M mapoM, HaX0XKJICHHEM
wiomaan chepbl U e€ YacTei, MoCTpOCHHEM
cedeHuit cdepsl uiapa.

AHanU3MpoBaTh W MOAEJIMPOBATH Ha
S3bIKE  TEOMETPUH  peajbHBIE  CHUTYaIlHH,
CBSI3aHHBIE C IApOM U CHEPOil.

Pemats mpocTeie 3amauM, B KOTOPBIX
Gurypupyor KOMOMHALIUM TeJ BpALICHUS U
MHOTOTPaHHHUKOB.

Hcnoab3oBaTh Ipu  peUIeHUH — 3ajad,
CBSI3aHHBIX  CO chepoii U IIapoM,
IUIAHUMETPUYECKUE (aKThl U METOIbI.

Pemats  cTepeoMerpuyeckue - 3aaadd,
CBSI3aHHBIE C TEJIAMHU BPALICHUS, IOCTPOCHUEM
CEUeHHUH Tes BpalLIeHUs, C KOMOMHALUAMM Tel
BpALEHHsI UMHOI'OI'PaHHHUKOB.

IIpoBoauTh  JIOTMYECKM  KOPPEKTHBIE
JIOKa3aTebHbIE PACCY)KIEHHUS IPU PELICHUU
reOMETpUYECKUX  3aJady,  CBS3aHHBIX  C
HNEePHEHANKYIAPHOCTBIO INIOCKOCTEM.

AHAIM3MPOBATh U MOAEJMPOBATH Ha
A3bIKE  TEOMETpUU  peajbHbIE  CUTYallUH,

CBSI3aHHBIE C
MHOTOI'PaHHUKaMH.

HccaenoBarh NocTpoeHHbIE MOJEIH, B TOM

4UCIIe U C UCIOJIb30BAHUEM
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anmnapara ajreOpsl.

Ilnomanu
MOBEPXHOCTH u
00bEMBI  KPYIJIBIX
TeJ

(9 4)

O0béM numuaapa. Teopema 00

00BEME MIPSIMOTO UITHH]IPA.
[Mnomanu OOKOBOM u
IIOJIHOM IIOBEPXHOCTHU
UTAH]IPA.

Beruncnenue 00BEMOB  Tenm ¢
MMOMOIIIBIO OIPENEIEHHOTO

uHTerpaa. O6bEM KoHyca.
IInomamu OOKOBOM U IIOJIHOM
MMOBEPXHOCTH KOHYCA.

CrepeomeTpuieckue 3a/1a4H,

CBsI3aHHBIC C

BBIYUCIICHUEM OOBEMOB IMIIMHJIPA,
KOHYCa.

[IpukinagHeie 3amauum MO TeMe
«O0BEMBI U TUTOIIAAN TTOBEPXHOCTEN
TeNl.

O6béM mapa W  IIApOBOIO
cektopa. Teopema 06 00BEME mIapa.
[Tnomane chepsr.

CrepeomeTpuyeckue 3a7a4H,

CBsI3aHHBIC C

BBIYHCIIEHUEM  O0BEMOB  1Iapa,

IIapOBOTO  CETrMEHTa,  IIapOBOIO
CEKTOpA.

[IpuknamHaeie 3ama4vl MO TEMe
«O0BEMBI  Tea», CBSA3aHHBIE C
00BEMOM I1apa U TIOMIAIbI0 CHEPHI.

COOTHOIIEHUS MEX Ty
IO IMHA MOBEPXHOCTEH u
00BéMaMHu ITOJOOHBIX TEI.

[TonoOHBIE TeNa B TPOCTPAHCTBE.

Hsmenenue 00BEéMa pH
moxoouu.

CrepeoMeTpuiecKre 3a/a4H,

CBSI3aHHBIE c

BBIYMCIIEHHEM OOBEMOB Tel H

TUTOIIAJIEN TTOBEPXHOCTEN

Csobogno OIepHPOBATH
NOHATHAMU: 00béM  Temna, TUIOIIAb
MOBEPXHOCTH.

®opMy.IHpOBATH OCHOBHBIE
CBOICTBa 0OBEMOB.

Jloka3pIiBaTh TeopeMbl: 00 00BEME
mWIMHIpa;, 00 o0béMme KoHyca. BbpiBoAMTHL
bopmyIbI JUIst BBIYMCIICHUS 00béMa

YCEUYEHHOTO KOHYCA.
HccaenoBarsb NoCTPOEHHBIE MOJIENHN, B TOM
YHCJIE U C UCIOJIb30BAaHUEM allrapara aareOpsbl.
3HaTh BO3MOXHOCTH pEIICHUs 3a1ad Ha

MOCTPOEHUE UHUPKYIEM UM  JIMHEHKOW, O
KITACCUIECKUX HEepa3pemuMBbIX
3a/a4ax.

Csobogno OIepupoOBaTh
NMOHATHSAMM. IIAPOBOM CETMEHT, IIapOBOU

CJIOM, IIApOBOM CEKTOpP, OCHOBAaHWE M BHICOTA
CeTMEHTa, OCHOBaHME W BBICOTA MIAPOBOTO
CIIOSL.

BeiBoauTh (QOpMyNBl IS HAXOXKJEHUS
00BEMOB  IIAPOBOTO CETMEHTa, MIAPOBOTO
CEKTOpa, TUIoIaANC(EpHI.

Joka3bIiBaTh TEOpEeMy 00 00BEME 1mIapa.

Pemate  crepeomerpuyeckue - 3ajaud,
CBA3aHHBIE C O0OBEMOM Iapa, MIApPOBOTO
CerMEHTa, MIApOBOTO CEKTOpa, IUIOUIA/IbI0
chepsl.

CpaBHUBATH u aHAJIM3UPOBATH
YTBEPKACHUS C LIETbIO BBISBICHUS JIOTHUECKU

KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHHIA.
AHAIM3MPOBATL U MOJEJIHPOBATH Ha

A3bIKE  TEOMETPUM  peajbHble CUTYalluH,
CBsA3aHHBIE C O0OBEMOM 1mIapa, IIAPOBOTO
CEerMEHTa, IIAPOBOIO CETMEHTa, IJIOUIA/IbI0
chepsl.

CBoboano OnepupoBaTh
NMOHSITHEM: TOJO0HBIE Tela B
MIPOCTPAHCTBE.
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BoeruuciasaTe 00BEMBI TEJI C TOMOIIBIO
OIIPENEIEHHOTO UHTErpaJla.

Pemars  crepeomeTpuueckue - 3a/ayu,
CBSI3aHHBIE C  COOTHOUICHUSMH  MEX]Y
IUIONIAIIMA ~ TIOBEPXHOCTEH U 00BbEMamu
MOJOOHBIX TEJI.

IIpoBoauTh  JIOTHYECKH  KOPPEKTHBIE
A0KAa3aTeJbHbIEe PACCY:KICHUS IPU PEIICHUU
FeOMETPUYECKUX  3aJa4,  CBS3aHHBIX  C
BBIYUCIICHHEM OOBEMOB TEI C IOMOIIBIO
OIPEAECIEHHOTO UHTErpala,  HAXO0XKJICHUEM
COOTHOIIIEHUS MEXTY MJIOTIAIIMH
MOBEPXHOCTEN U 00bEMAMU MOTOOHBIX TEI.

AHaIM3UpPOBATHL U MOAEJMPOBATH Ha
SA3bIKE TEOMETPUU  pEabHBIC  CUTYaIlUH,
CBsI3aHHBIE ¢ 00BEMAaMHU U TIOBEPXHOCTSIMU TeTI,
Ha JI0Ka3aTeIbCTBO M HA  HAaxXO0XICHUE
T€OMETPUUECKUX BEIIMYNH
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JBuxenns (5

)

JBrxeHus MPOCTPAHCTBA.
OTtoOpakeHus. JIBrokeHUS u
paBeHcTBO (uryp. OOmme cBoiicTBa
IBIDKECHUH. Bunnl JIBIDKCHUH:
rapajuleIbHbII IIEPEHOC,

[EHTpaTbHAS
CUMMETPHSI, 3epKaJbHas
CUMMETPHSI, MOBOPOT BOKPYT

npsimoid. [IpeoOpazoBanus monoousl.
[Ipsimas u cdepa Diinepa.

l'eomerpuueckue  3amaum  Ha
MNPUMCHCHUC IBVKCHUS

Csobogno oIepupoBaTh
MOHATHAMU: oToOpakeHue
MIPOCTPAHCTBA Ha ce0s, JIBUYKEHUE
OPOCTPAHCTBA;  IEHTpalibHAas, oOceBas W
3epKajbHas CHUMMETPHH, NapajuIeIbHbIN

IIEPEHOC; PABEHCTBO U 1o1001e GUryp.
Jloka3bIBaTh YTBEPXKICHUS O TOM, YTO

LEHTpaJIbHas, oceBast u 3epKajbHast
CUMMETpHH, IapajuIeIbHbIN IIEPEHOC
SBJIIFOTCSI JBUXCHUAMU. BuInoaHars

npeoOpazoBaHus MOI00UsI.

OnepupoBaTh MNOHATHUAMH: TIpsAMas |
ctepa Diinepa.

Pemars  reomerpuueckue
WCIIOJIb30BAHUEM JIBHKCHUM.

HUcnoab30BaTh 1pHU  pelIeHUWH  3aaa4y
JIBIDKEHMSI TIPOCTPAHCTBA U UX CBOMCTBA.

3aJa4u C

CpaBHuBaTH u aHAJIM3UPOBATH
YTBEPKJICHHSI C LIEJIbI0 BBISBIICHUS JIOTUYECKU
KOPPEKTHBIX "

HEKOPPEKTHBIX PaCCyXICHUH.
HccnenoBath NocTpoeHHBIE MOJIENH.
HUcnoab3oBaTh undposbie

pecypcbl
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IMoBTOpEHHUE,
00001IEHNE
cHCTeMAaTH3aIusd
3HAHUM
(17 )

U

Ob6o6maromee HOBTOpPEHHE
MOHATUHI 51 METOJ0B Kypca
reoOMETPUH 10-11 KJIACCOB,
CUCTEeMaTU3alrs 3HAHUM.

Hcropus pa3BUTHS
CTEpPEOMETPUU KaK HayKH U €€ poJib
B pa3BUTUHU COBPEMEHHBIX
WHXXEHEPHBIX U  KOMIIBIOTEPHBIX
TEXHOJIOTHI

Pemarnb CTCPCOMETPHUICCKUC 3aJadnd Ha
J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOmCHHﬁ,

HaXO0XKJIeHUE
F€OMETPUYECKUX BEIMYMH  (AJIMH, YIJIOB,
mIomaaeii, 00bEMOB).

Hcnoab3oBarh pu pelieHun
CTEPEOMETPUUYECKUX 3aj1a4

IUTAHUMETPUYECKHUE (PAKTHI U METO/IBI.

IIpoBoauTh  JIOTMYECKHM  KOPPEKTHbHIE
JIOKa3aTeNbHbIE PACCYKICHUS NPU PELIECHUU
CTEPEOMETPUYECKUX U  IUIAHUMETPUUYECKUX
3a/1a4.

CpaBHUBATBH M AaHAJIN3MPOBATH PEAIbHbIC
CUTyalldd U BBISBIATH BO3MOXXHOCTh €€
MOJIETTUPOBAHUS HasI3bIKE T€OMETPHUHU.

MoaeaunpoBarth peanbHYIO
CUTyallMI0  Ha  SI3bIKE€  TIEOMETpUH U
HCCIeI0BaTh IOCTPOCHHBIE MOJENIH, B TOM
YHCIIe U C UCTOJIb30BAaHUEM alllapara aareOpsl.

Hcnoab3oBarb KOMITBIOTEPHBIE
IPOrpaMMbl IPU PELICHUH 3a/1a4.

IMoayuyaTs mpeacraBiieHHe O T€OMETPUU
KaKk O pa3BUBAIOLICHCS HayKe, HCCIEMYIOIIEH
OKpYXKalOIU MUP, CBSI3AHHOW C peaJbHBIMU
00BbeKTaMH, MOMOTAIOUIEH PEelIUTh peanbHbIe
KU3HEHHBIE CHUTyallUd O POJIM CTEPEOMETPUU

B pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U1
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