


HOACHUTEJIBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

['eometpus sBnsieTCS OJHUM U3 0Aa30BBIX KypCOB Ha YPOBHE CPEJHEr0 OOIIero 00pa3oBaHMs, TaK Kak
o0ecrieynBaeT BO3MOXKHOCTb HM3YYEHHS IHCUUIUIMH €CTECTBEHHOHAYYHOW HAINPABICHHOCTH W TIPEIMETOB
T'YMaHUTApPHOTO IUKIA. [IOCKOIBKY JOTHYECKOE MBIIIICHHE, (JOpMUpyeMOoe IPU W3YUYECHHH OOYJarOIUMHUCS
MOHATUMHBIX OCHOB TIE€OMETPUM, IPU JI0KA3aTelIbCTBE TEOPEM U IOCTPOCHHUU LENOYKHU JIOTHYECKHUX
YTBEP)KJACHUM TMpU PEIIEHUHM TEeOMETPUYECKHX 3aJady, yMEHHUE BBIJBUraTb W OIPOBEpPrarb TI'MIIOTE3bI
HENOCPEJCTBEHHO HCHOJb3YIOTCSI IPU PEUICHUM 3a/ad €CTeCTBEHHOHAyYHOTO IMKJIA, B YacTHOCTHU
¢buznyeckux 3aaad.

Ilenp ocBoeHust mporpaMmbl yueGHOro kypca «l'eoMmerpusi» Ha yriyOJE€HHOM YpOBHE — pa3BUTHE
MHIUBUAYAJIBbHBIX CIIOCOOHOCTEN 00yyaroumxcs Npyu U3y4eHUH FeOMETPHUH, KaK COCTaBISIOUICH MpeaMeTHOM
obnactu «Maremaruka U HHPOpMaTHKay» yepe3 o0ecredeHre BO3MOXKHOCTH MPUOOPETEHNUS U UCIIOJIb30BAHUS
0osnee TriIyOOKHX T€OMETPUYECKHX 3HAHUU M JIEHCTBUM, CleUU(UUHBIX F€OMETPUH, U HEOOXOAMMBIX IS
YCIENHOTO Mpo¢deCCHOHAIBLHOI0 00pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTHKH.

[IpropuTteTHBIMU 3a7auaMH  Kypca TE€OMETpUM Ha YIriayOJIEHHOM YpOBHE, pPacCIIUpPSIOMINUMU U
YCUJIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBJISIFOTCSI:

® pacHIMpeHuEe MPEeJCTaBICHUs] O TIEOMETPUM KaKk 4YacTh MHUPOBOU KyIbTypbl U (OpMHpOBaHUE
OCO3HAHHUS B3aMMOCBS3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

¢ hopmMupoBaHUE MPEACTaBICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BOKHEUIIUX MaTeMAaTUYECKUX
MOZEIIAX, O3BOJIAIOINX ONMMCHIBATh U U3y4aTh Pa3HbIC SIBICHHS OKPYKAIOLIErO0 MUPA; 3HAHUE IOHATUIHHOTO
anmapara 1o paszeny «CrepeoMeTpHs» MKOJBHOTO Kypca T€OMETpUN;

¢ hopMUpOBaHME YMEHHUS BIAJETh OCHOBHBIMHM MOHATHSAMU O IPOCTPAHCTBEHHBIX (QUIypax U HX
OCHOBHBIMH CBONCTBaMM; 3HaHUE TEOPEM, (OPMYIT U YMEHHE UX NIPUMEHSATh; YMEHHS J10Ka3bIBATh TEOPEMBI U
HaXOJUTh HECTAaHAPTHBIE CLIOCOOBI PELICHUS 3a/ay;

e (opMHpOBAHHE YMEHUS paclo3HaBaTh Ha YepTekaX, MOJAEISIX U B PEaIbHOM MUPE MHOTOTPaHHUKU U
Tesa BpalleH!s; KOHCTPYMPOBATh F€OMETPHUUECKUE MOJCIIN;

¢ hopMUpOBaHNE IOHUMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS MaTeMaTHUECKUX TEOpUi;
(bopMupoBaHHE NIOHUMAaHUS POJIM AKCUOMATHKH ITPU IIPOBEACHUU PACCYKICHUH;

e hopMUpOBaHHE YMEHHs BIIAJETh METOJAMM J0KAa3aTeIbCTB W AJITOPUTMOB PELICHUS; YMEHUS HX
IIPUMEHSATH, IPOBOJUTH JI0KA3aTEIbHBIE PACCYXKACHUS B XOJ€ PEIICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7ad C
IIPAaKTUYECKUM COJIep)KaHueM; (OPMHUpPOBAHHUE MPEACTABICHUS O HEOOXOAMMOCTH JI0Ka3aTeNIbCTB IpU
00OCHOBaHMM MAaTEMaTHYECKUX YTBEP)KICHUH U pOJIM aKCHOMAaTHMKM B IPOBEIACHUU JAEAYKTUBHBIX
pacCyXIeHNM;

® pa3BUTHE M COBEPLICHCTBOBAHUE HMHTEIICKTYaJIIbHBIX U TBOPYECKMX CHOCOOHOCTEH OOydaromuxcs,
II03HABATEIbHON aKTUBHOCTH, MCCIIE0BATENbCKUX YMEHHUM, KDUTUUYHOCTH MBIIIJIEHUS, HHTEpECA K U3YUEHUIO
rE€OMETPHH;

e hopMupoBaHue (YHKIMOHAIBHON I'PAaMOTHOCTH, PEJIE€BAaHTHONH TI'€OMETPUHU: YMEHHs pPacro3HaBaTh
MIPOSIBJICHUSI TEOMETPHUUECKUX MOHATUH, 00bEKTOB M 3aKOHOMEPHOCTEH B pealibHbIX JKU3HEHHBIX CUTYaIUsIX U
OpU  U3YYEHMH JPYyruxX y4eOHBIX IPEIMETOB, TPOSIBIEHUS 3aBHCHUMOCTE M 3aKOHOMEPHOCTEH,
MOJEIMPOBAHUS PEAIBHBIX CUTYyallUii, UCCIIEIOBaHUS NOCTPOCHHBIX MOJEIEH, MHTEPIPETAlUK MOTY4EHHBIX
pE3yabTaTOB.

OcHoBHbIE coziepkarenbHble TMHUM Kypca «['eomerpum» B 10—11 xiaccax: «IIpsimble u mimockoct B
nmpocTpaHcTBe», «MHororpaHHukn», «Tena BpameHus», «BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE,
«/IBMKEHMS B IPOCTPAHCTBEY.



CohopmynupoBannoe B DepepalbHOM TOCYAAPCTBEHHOM OOpa30BaTEIIbHOM CTaHIAPTE CPEAHEro
oOmiero oOpa3oBaHusl TpeOOBaHHE «YMETh ONEPUPOBATH MOHATUAMU», PEJICBAHTHBIX TE€OMETPUU Ha
yrayonéHHoM ypoBHe 00yueHus B10—11 kitaccax, OTHOCHTCSI KO BCEM COJCPKATEIbHBIM JTHHUSAM Y4eOHOTO
Kypca, a pOpMHPOBAHUE JIOTHYECKUX YMEHUN PacIIpesiesIIeTCsl He TOJIBKO MO COAepKaTeNbHBIM JIMHUSAM, HO
no rogam oOyuenusi. ConepkaHue oOpa30BaHUs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
[TpumepHoii pabodeii mporpaMMBbl, pacTpeIeIEHHBIM T10 TOJIaM 00ydeHUs], CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBI KO BCEM OCHOBHBIM, NMPUHIUNHAIBLHBIM BOIPOCaM OOydaromiuecs oOpamaiuch HEOJAHOKPATHO. IJTO
MO3BOJISIET OPraHU30BaTh OBJAJICHHUE T€OMETPHUECKUMH MOHSTHUSMH W HAaBBIKAMH IOCJEIOBATEIBHO U
MOCTYMATENIHHO, C COOIOCHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHHSI BKJIIOYATh B OOLIYIO CUCTEMY
T€OMETPUYECKUX TIPEACTABICHUN OOydJaloUIMXcs, pacmupsas u  yrioyomsst e€, o0pa3ys TpodHBIe
MHOJKECTBEHHBIE CBSI3U.

[epexoxa kK M3y4EHHUIO TEOMETPUH Ha YTIyOJIEHHOM YpOBHE TIO3BOJISIET:

— co3/1aTh ycsoBus A quddepeHunannn oOydeHus, MOCTPOSHUsI MHANBHIyadbHbIX 00pa30BaTEIbHbIX
porpaMm; oOecrneynTh YriayOnéHHOE M3y4eHHE T€OMETPUM KaK COCTaBIISIIOIIed y4eOHOro mpeamMera
«Marematuka;

— MOJrOTOBUTH OOYYAIOMIMXCS K TPOJOJDKEHHIO W3YYSHHS] MAaTEMAaTHKH C YYETOM BBIOOpa Oymymiei
npodeccuu, odecrnednBas MPeeMCTBEHHOCTh MK Ty 00INUM ¥ MTPodeCCHOHATBHBIM 00pa30BaHUEM.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

B YuebGHoMm miaHe Ha u3ydeHume yriyOn€éHHOro Kypca reomerpur B 10—I11 kimaccax oTBOAMTCS HE
MeHee 3 yuyeOHBIX YacoB B HEJENIO B TEUEHHE KaXJ0ro rojga oOydeHus, BCEro 3a JBa rojaa oOyuyeHus — He
MeHee 204 yaeOHBIX 4acoB.

Iliianupyemble npeaMeTHbIE pe3yJabTaThl ocBoeHusi [IpumepHoii padoyeil mporpaMmmal (1o rogam
00y4eHms)

OcBoenue yuebHoro kypca «l'eomerpusi» Ha ypoBHE cpelHEro oluiero oopa3oBaHus JOHKHO
obecreunBaTh TOCTHXKEHUE CIIECAYIOUIUX MTPEIMETHBIX 00pa30BaTeIbHbIX PE3YJIbTATOB:

10 kaace

e  (CBO0OOIHO ONEPUPOBATH OCHOBHBIMH IMOHATUSAMHU CTEPECOMETPHUH TPU PEHICHUM 3a71a4 U IPOBEICHUN
MaTEeMaTUYECKUX PACCYIKICHUH.

e [IpuMeHATH aKCHOMBI CTEPEOMETPHUH M CJCIACTBUS U3 HUX IIPU PEIICHUH I'COMETPHUCCKUX 3a/1a4.

L4 KJ'IaCCI/I(bI/II_II/IpOBaTB B3aMMHOC PACIIOJIOKCHHC IIPSAMBIX B IIPOCTPAHCTBC, IUIOCKOCTEH B IMPOCTPAHCTBE,
IpsAMBIX U MJIOCKOCTEMN B IMIPOCTPAHCTBC.

e  CB0OOJHO ONEPUPOBATH MOHITUSIMH, CBI3AHHBIMHU C yIIIAMHU B IPOCTPAHCTBE: MEXK/Y MPSIMBbIMU B
MPOCTPAHCTBE; MEXKTy MPSIMOH H TUIOCKOCTHIO.

e  (CB00OJHO OTIEpPUPOBATH MOHATUSIMH, CBSI3aHHBIMHA C MHOTOTPaHHHKAMHU.

e (CB0o0OOJHO pacmo3HaBaTh OCHOBHBIE BUJBI MHOTOTPAaHHUKOB (TIpH3Ma, MUPAMUIA, MPSMOYTOJIBHBIH
napasenenumnes, Kyo).

e KilaccupunupoBaTh MHOTOTPaHHHUKH, BEIOUPAst OCHOBAHUS JUIS KJIACCH(HUKAIHH.

e  (CB00OIHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C CEYCHUEM MHOTOTPAHHHKOB IIOCKOCTBIO.

e  BrINoJHATH NapajuiedbHOE, IEHTPAIHHOE M OPTOTOHAILHOE POCKTUPOBaHUE (UTYp Ha TUIOCKOCTB;
BBITOJTHATH U300pakeHHst (GUTYpP Ha IIIOCKOCTH.



CtpouTh ceueHHss MHOTOTPAHHUKOB PA3IMYHBIMU METO/IaMH, BBITIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKHU
U3 PHUCYHKOB IPOCTBIX 00BEMHBIX (PUTYp: BH] CBEPXY, COOKY, CHH3Y.

BoruncasTe mioiaaM noBepXHOCTEM MHOTOTPAHHUKOB (MpU3Ma, MTUPaMUAa), FEOMETPUUECKUX Tell C
npuUMeHEHHEM (HOpPMYIL.

CB000IHO OTIEPUPOBATH MOHITUSMHU: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U TIOCKOCTh CUMMETPUH;
IIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI.

CB0001HO OTIEPHPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPMHATAM B TPOCTPAHCTBE.
BrInoyHATE NeHCTBUS HAZl BEKTOPaMHU.

Pemars 3agaum Ha /10Ka3aTeIbCTBO MATEMAaTUYECKMX OTHOLIEHHMM M HAXO0XJACHHE TIE€OMETPHUUYECKUX
BEJIMYWH, TPUMEHSS W3BECTHBIE METOJbI TPHU PEHICHWH MaTeMaTUYeCKUX 3aJad IOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CJIO’KHOCTH.

[IpuMeHsTh TIpOCTEHIIINE MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TpHU
pELICHUH CTEPEOMETPUUYECKUX 3a/1au.

W3Bnekatp, mpeoOpa3oBbIBaTh UM WHTEPHPETUPOBATH  HMHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (pUrypax, mpeAcTaBIeHHYIO Ha YepTexkax U PUCYHKaX.

[IpuMeHsTh TOJIyYeHHBIC 3HAHMSI Ha TMPAKTHKE: CPAaBHUBATh M aHAJIM3WPOBATh pEalbHBIC CUTYaIlHH,
MPUMEHATh W3YYCHHBIC TIOHSATHS B TPOIECCE IMOMCKA PEIICHUS MaTeMaTU4YeCKd CHOPMYIHMPOBAHHON
npoOieMbl, MOJEIUPOBATh peajbHble CUTyallMd Ha S3bIKE T€OMETPHUM, MCCIENI0BaTh IOCTPOEHHBIE
MOJENTM C HCIOJIb30BaHHEM T'€OMETPHUYECKUX TMOHATHM M TeopeM, ammapaTta aireOpbl; pemarb
MIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAX0XK/IEHUEM T€OMETPUUYECKUX BETUYHH.

Nwmets mpencrabiiennss 00 OCHOBHBIX 3Tamax pa3BUTHS F'€OMETPUU KaK COCTAaBHOM yacTu (pyHIameHTa
Pa3BUTHS TEXHOJIOTUM.

11 kiaacce

CB00OOIHO OTMEPHPOBATH MOHATUSIMH, CBSI3aHHBIMH C IMIMHIPUICCKOHN, KOHUYECKOHN U cheprudecKoit
MOBEPXHOCTAMMU; OOBSICHATH CIIOCOOBI MOTY4EHUS.

OnepupoBaTh NOHATHSIMH, CBSI3aHHBIMU C T€JIaMH BPAIICHUS: HUIHHIPOM, KOHYCOM, c(hepoi U mapom.
PacnioznaBath Tena BpamieHus (LWIMHIAP, KOHYC, cdepa U 1ap) U 0ObIACHATH CIOCOOBI MOTY4YEHHUs Tell
BpAaIlICHHUS.

Knaccuduimposars B3auMHOE pacnoioxkeHue ceppl U MIOCKOCTH.

BbluncnsaTe BETUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJN BpalleHHs; OObEMBI U IUIOLIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BPAIICHHUS, TEOMETPUUYECKUX TeJl C IPUMEHEeHHueM GhopMyI.
CB0OOOIHO OTepUpPOBATh MOHATUSAMHU, CBSI3aHHBIMU C KOMOWHAIIMSIMU T€J BPAIIEHUS] 1 MHOTOTPaHHUKOB:
MHOTOTPaHHUK, BIIUCAHHBINA B chepy U OMUCAHHBIN O0KOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPaHHHUK
WJIH TEJIO BPAICHHUS.

BbIyncnsaTe COOTHOIICHHS MEKY IJIOMIASIMU MIOBEPXHOCTEN U 00bEMaMHK MOI0OHBIX Tell.

N300paxkaTe m3ydaeMble (UTYpHI; BBITIONHATH (BBIHOCHBIC) IMJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJ BpalleHUSI.

W3Bnekatb, UWHTEpPIpETHPOBaTH U  MpeoOpa3oBeIBaTh  WHMOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX (purypax, nmpeAcTaBIeHHYIO Ha YepTekaxX U PUCYHKaX.

CB0OOTHO OTIEpPUPOBATH MOHITHEM BEKTOP B IMIPOCTPAHCTBE.

BrinonHsATh onepanuu Haj BEKTOpamH.

3ajaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.



e PemaTe reOMETpUYECKUE 3a/1a4U HA BBIYHUCICHUE YITIOB MEXIY IPSIMBIMU U IUIOCKOCTSMM; BBIYHCICHUE
pPacCTOSHUN OT TOYKHU [0 IUIOCKOCTH; B LI€JIOM, HA IIPUMEHEHHUE BEKTOPHO-KOOPAUHATHOIO METOJA IPH
peuieHun.

e (CBo0oaHO omepupoBaTh MOHATHSAMH, CBSI3aHHBIMH C JBIKCHHEM B IPOCTPAHCTBE; 3HATh CBOWCTBA
JIBVKCHHH.

®  BHINOJHATH W300pKEHHWs MHOTOTPAHHMKOM W TN BpalleHUs TpH TMapajuleIbHOM  IIEpeHoce,
LEHTPAJIbHOM CUMMETpPUH, 3€pKAJIBbHOW CUMMETPUH, IIPU MOBOPOTE BOKPYr MHPSAMOM; MpeoOpa3oBaHUs
no100us.

e CTpouTh ceyeHMS MHOTOIPDAaHHMKOB U TeJl BpaLIEHUS: CEUeHus IWIMHApa (mapajyiebHO W
MEPIEeHIUKYIIIPHO OCH), CEYEHHs! KOHyca (MapajijieIbHO€ OCHOBAHMIO U MPOXOJAlIee Yepe3 BEPIINHY),
CE4eHMs 11apa.

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

e  JlOKa3bIBaTh TEOMETPUYECKUE YTBEPKIACHUS.

e [IpumensaTe reoMerpuueckue (akTbl A PELICHHUS CTEPEeOMETPUYECKHUX 3ajiad, MpeoJiararoininx
HECKOJIBKO LIaroB PelIeHus], €ClI YCIOBUs IPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOM (opMme.

e PemarTe 3a7auM Ha JOKa3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHWH M HAXO0XJICHHE TeOMETPUYECKHX
BEJINYUH.

e [IpumeHsATP NpOrpaMMHBIE CPEACTBA W 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE CUCTEMBI IIPU pEIICHUH
CTEPEOMETPUUYECKHX 3a/1a4.

e [IpuMeHATH MOJY4YECHHBIE 3HAHUSA HA IPAKTHKE: CPAaBHUBATH, AHAIW3MPOBATh M OLICHUBATH DPEajbHbBIC
CUTyallud; IIPUMEHATh W3Yy4YCHHBIC IIOHATHSA, TEOPEMBI, CBOMCTBA B IIPOLIECCE IOMCKA PELICHMS
MaTeMaTU4ecKu Cc(HOPMYIUPOBAHHON MpOOJIEMBbI, MOJEIUPOBATh pPEATbHBIC CUTYallUd Ha S3bIKE
TE€OMETPHH, HCCIIEN0BATh OCTPOCHHBIE MOJIENH C HCIIOJIB30BAHUEM I'€OMETPHUUECKUX MOHATHH U TEOPEM,
anmapara ajareOpbl; pellaTh MPAaKTHYECKUE 3a/aud, CBS3aHHbIE C HAXOXKJICHHEM TIeOMETPHUYECKHX
BEJINYMH.

e lwmerp npencraBieHus 00 OCHOBHBIX 3TallaX Pa3BUTHUS I'€OMETPUM KaK COCTABHOM yacTu (yHIaMEHTa
Pa3BUTHS TEXHOJIOTHH.

COJEP)KAHHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHMUA)

10 kiaace

IIpsiMble U MUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb, MNpocTpaHCTBO. [loHsTHE 00
aKCMOMAaTHYECKOM IOCTPOECHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUU U CIEACTBUSI U3 HUX.

B3aumHOe pacrnosiokeHue TOpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajulelbHblE U
CKpeluBaromuecs npsaMslie. [Ipu3Haku ckpemuBaromuxcs npsAMeix. IlapamieasHOCTb NpAMBIX U INIOCKOCTEN
B MPOCTPAHCTBE: MapajljielbHbIe NpsSMble B MPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX MPSAMBIX; NMapau1eIbHOCTh
npsMoil u 1uiockoct. IlapannensHoe M LEHTpanbHOE HMPOEKTHpOBaHUE, M300pakeHHe ¢uryp. OCHOBHBIE
CBOMCTBA MapajuIeIbHOTO MNpoeKkTupoBaHus. W3oOpaxkeHue ¢uryp B mapauieabHONH NPOEKUMU. YTIIBI €
COHAIIPABJICHHBIMU CTOPOHAMH; YTOJ MEXIY NPSIMBIMH B NPOCTpaHCTBE. [lapainenbHOCTh IIIOCKOCTEN:
napajiesibHble TUIOCKOCTH; CBOMCTBA MapajlIeNbHBIX MIocKocTel. [Ipocreiine npocTpanCcTBEHHbIE (DUTYPHI
Ha IUIOCKOCTH: TETpa’JIp, NapajljiesIeuIe]; IOCTPOECHUE CEUEHU.



[lepneHUKYISAPHOCTD IPSIMOM U IUIOCKOCTH: IEPIEHAUKYISPHBIE IIPSMBIE B IPOCTPAHCTBE, IIPSIMBIC
NapaJuleIbHbIE U NEPIECHAUKYISAPHBIE K IUIOCKOCTH, NPU3HAK NEPHEHAMKYIIPHOCTH IPSIMOM U ILUIOCKOCTH,
TEOpeMa O MpPsIMON MepHEeHAUKYISPHON IIOCKocTH. OpToroHanbHOE IpoekTupoBaHue. llepnenaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKH JIO0 IJIOCKOCTH, PACCTOSIHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (QUTYPHI
Ha IUIOCKOCTb. IlepneHauKyJIsspHOCTh IUIOCKOCTEH: IPU3HAK IEePIEHIUKYJIIPHOCTH JABYX IUIOCKOCTEH.
TeopemMa 0 TpEX NMEpHEHANKYIISIPAX.

Yribl B IPOCTPAHCTBE: yroJl MEXAY IPSIMOM M IIOCKOCTBIO; ABYTPAHHBIM YIoOJI, JIMHEWHBIH YroJl
JBYTPaHHOIO yrija. TpéXrpaHHbli U MHOrorpaHHble yriibl. CBOWCTBA MJIOCKMX YIJIOB MHOTOTPAHHOIO YIJa.
CBoiicTBa IUIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl KOCHHYCOB U CHHYCOB JUIf
TPEXTPAHHOTIO YIJIA.

MHOrorpaHHHMKHU

Bunel MHOrorpaHHMKoOB; pa3BEpTKa MHOrorpaHHuka. llpusma: n-yroipHas mnpusMma; mnpsmas u
HaKJIOHHas TpU3Mbl; OOKOBasi W TIOJIHAs MOBEPXHOCTh MNpu3Mbl. Ilapamnenenunen, npsAMOYroJbHBIN
napajuieJienune]] ¥ ero cBoicrBa. Kparyaiimme myTd Ha MOBEPXHOCTH MHOTOTpaHHHKA. Teopema Diinepa.
[Ipoctpancreennas Teopema Ilucdaropa. Ilupamupa: Nn-yronbHas nupamuja; MpaBWiIbHAsg M yceu€HHas
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHe NpaBUiIbHON mHUpamuibl. [IpaBUibHBIE MHOTOTPAHHUKH:
MpaBWJIbHAS NIPU3Ma U MIpaBUJIbHAS MUPaMK/Ia; IPaBUIIbHAS TPEYTroJbHas MUpaMua U MPaBUIbHBIN TETpadIp;
ky0. [IpeacraBneHue o mpaBUIIbHBIX MHOTOTPAaHHUKAX: OKTAadIp, NOAEKadp U UKOCAIP.

Bbrunicnenue 3l€MEHTOB MHOTOTPaHHUKOB: p&Opa, JauaroHanu, yriasl. [lmomans  OokoBoi
MOBEPXHOCTH U TIOJTHOW TIOBEPXHOCTH TMPSMOM TPHU3MBI, IUIONIA[b OCHOBAaHHH, TeopeMa O OOKOBOM
MMOBEPXHOCTH MPsMOW Tpu3Mbl. [lnomaas GOKOBOW MOBEPXHOCTH W MOBEPXHOCTH TMPABUILHON MHPaMHIBI,
TeopeMa O IJIOIIAIN YCEUEHHONW MUPAMUIBL.

CummeTpHst B NPOCTPAHCTBE. DJIEMEHThl CUMMETPHUM MPABWIBHBIX MHOTOIpaHHUKOB. CHMMETpHUS B
MPAaBUJILHOM MHOTOIPAHHMKE: CUMMETpHUs IMapajuiejenuIiea, CAMMETPUS MPaBUIbHBIX IPU3M, CUMMETPUS
MPaBUJILHON TUPaMUJIBL.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

[lonsiTHs: BEeKTOp B MPOCTPAHCTBE, HYJIEBOMW BEKTOp, JUIMHA HEHYJIEBOTO BEKTOpAa; BEKTOPHI
KOJUIMHEapHbIE, COHAIIPABJICHHbIE M IPOTHUBOIIOJIOKHO HANpaBlIeHHbIE BEKTOpbl. PaBeHCTBO BEKTOPOB.
JleicTBHSL C BEKTOpAMHU: CJIOKEHHWE U BbIUMTAHHE BEKTOPOB; CyMMa HECKOJBKHX BEKTOPOB; YMHO>KEHHE
BekTOopa Ha umcio. CBoiicTBa crokeHusi BeKTOpoB. CBoiCTBa yMHOKEHHsI BeKkTopa Ha uucio. [lonsarue
KOMILIaHapHbIe BeKTOphl. [Ipu3Hak koMmaHapHocTu TpEX BekTopoB. [IpaBuio napamienenunena. Teopema o
pa3noKEHUU BEKTOpa Mo TpEM HEKOMIUIAaHApHBIM BekTopam. lIpsMoyronpHas cuctemMa KOOpPAWHAT B
npoctpanctBe. Koopaunatel BekTopa. CBA3b MEXIy KOOPAMHATAMU BEKTOpa M KOOPAMHATAMHU TOYEK. YTOJ
Mexay BekTopamu. CkansipHOe IPOU3BEICHUE BEKTOPOB.

11 xi1acc

Tesa Bpamenus

[TonsTHsA: IMAMHIpUYECKAas MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTh, cepuueckas MOBEPXHOCTb,
oOpasytomue nopepxHocteld. Tena BpalieHus: MUIMHIP, KOHYC, yCeU€HHBINH KOHYC, cdepa, map. BzaumHoe
pacrionokeHue cdepbl U MIOCKOCTH; KacaTellbHas IMJIOCKOCTh K cdepe. M300pakeHne Ten BpalieHUs Ha
iockoctu. Pa3Béprka mununapa u konyca. CuMmMeTpusi cdepsl U mmapa.

O06BEéM. OcHOBHBIE cBOIcTBa 00BEMOB Tel. Teopema 06 00bEME MPSIMOYTOJIBLHOTO MapajljieNenunesaa u
crneactBus u3 He€. OOBEM NpsAMON U HAKJIIOHHOM MPHU3MBI, HWIMHJpPA, MUpaMUIsl U KoHyca. O0BbEM mapa u
[IIapOBOT'0 CETMEHTA.



KOM6I/IHaI_[I/II/I TCJI BpalllCHUA U MHOT'OI'PAHHHKOB. HpI/I3Ma, BIIMCAHHA] B HWJIMHAP, OMUCAHHAA OKOJIO
mwmnapa. Ilepecedenue cdepbl u mapa ¢ miockocteio. Kacanue mapa u cdepsl miockocteio. Ilonsatue
MHOTOI'PaHHHUKA, OTIMCAHHOTO OKOJIO chepbl, cepbl, BIMCAHHON B MHOTOTPAaHHUK MJTH TEJIO BPAIICHUS.

[Tnomanas MOBEPXHOCTH MUIUHAPA, KOHYCa; TUIOMIaas cepsl U e€ yacteil; [lomodue B mpocTpaHCTBeE.
OTtHomenne 00bEMOB, TUIOMAAEH MOBEpXHOCTEH MOA00HBIX (uryp. I[Ipeobpa3zoBanue momoOus, TOMOTETHS.
Pemrenue 3a1a4 Ha IIIOCKOCTH € MCIIOJIb30BAaHHEM CTEPEOMETPHUIECKUX METOIOB.

HOCTpOGHI/Ie CEUCHUI MHOTOIpaHHUKOB W TCJI BpallCHUA: CCUCHUA LUIUHApPA (HapaJ'IJ'IGJH)HO u
MEePIEHIUKYIISIPHO OCH), CEYEHHUs KOHyca (IapauielbHO€ OCHOBAHHUIO W MPOXOJAIee 4Yepe3 BEPIIUHY),
CCUCHUA 1Iapa; MCTOABI MMOCTPOCHUA CEUCHUM: METOJ CJI€A0B, MCTOJ BHYTPCHHETO IMPOCKTHPOBAHUA, MCTO/]
MepeHoca CeKyIel MI0CKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Onepanuu Hajx BeKTopamu. BekropHoe ymMHOMXKeHHe BeKTopoB. CBolicTBa
BEKTOpHOro yMHOXeHHs. [IpsmoyronbHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl BeKTOpa.
Pasnoxxenue Bekropa no 6asucy. KoopimHaTHO-BEKTOPHBII METO/ ITPU PELLIEHUH T€OMETPUUYECKUX 3aj1au.

J{BM:KeHHMS B IPOCTPAHCTBE
JIBwxkenust mpoctpancTBa. OtobOpaxenus. JIBmwkeHus W paBeHCTBO (uryp. OOmme cBoicTBa

JNBWKEHUU. Buabl NBIOKEHUWI: MapajuleIbHbIM NEPEHOC, NEHTPAIBbHAS CUMMETpPHs, 3€pKalbHasl CUMMETPHSI,
OBOPOT BOKpYT npsimoit. [IpeoOpazoBanus nonodus. [Ipsmas u cepa Ditnepa.

TEMATHYECKOE IIJIAHUPOBAHME YYEBHOTO KYPCA
(TT0 TOJAM OBYYEHHSI)

10 ks1acc (He MeHee 102 yacoB)

HazBanmue
pasnena
(TeMbl) OcCHOBHBIE BU/BI 1eITEJIbHOCTH
OcHOBHOe cofepsKaHue

Kypca yyamuxcst

(KoJIH4eCTBO

4acoB)

BBenenue OcHoOBHBIE Onpeaensitb TWIOCKOCTh Kak (QUTYpPY, B

B NMPOCTPAHCTBEHHbIE (PUTYPBI. | KOTOPOU BBINOIHAETCS MIAHUMETPUSL.

cTepeoMeTpH [TonsaTus CTEpPEOMETPUM: Jenatp MIPOCTEUILINE JIOTUYECKUE

10 TOYKa, MpsiMasi, IUJIOCKOCTh, | BRIBOJBI U3 aKCHOMATHKHU IJIOCKOCTH.

(23 ) IPOCTPAHCTBO. OcHOBHbIE [IpuBOUTH pUMepHbI peaIbHBIX
npaBWiia  W300paKEHHUS  Ha | OOBEKTOB, ujeanu3anuein KOTOPBIX
pPHUCYHKE MJIOCKOCTH, | SIBJISIFOTCSI aKCUOMbBI T€OMETPUHU.
napaieNbHbIX IPSMBIX N3yuarts, MPUMEHSTh MPUHLIUATBI
(OTpe3KOB), CepeIUHBI OTPE3KA. | IOCTPOCHUS CCUCHUM.

[TonsiTust: mepecekatromecs Ucnoab3oBaTh JUISt MOCTPOCHHUS
IJIOCKOCTH, TEPECEKAIOIINECS | CEUEHUN METOJ CIEA0B, METOI BHYTPEHHETO
npsimMast u IJIOCKOCTh; | MPOEKTUPOBAHUS, METO]] IEPEHOCA CEeKYIIEH
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HOJIYTIPOCTPAHCTBO.
MHororpaHHuKy,

M300pakeHne IpOCTENIINX

IIPOCTPAHCTBEHHBIX ¢uryp,

HECYIIECTBYIOINX 0OHEKTOB.

AKCHOMBI CTEpPEeOMETPUH U
nepBble CJeJICTBUS U3 HUX.

CrnocoObl 3a7jaHusl MPAMBIX
Y TUIOCKOCTEN B MPOCTPAHCTBE.

O6o3HaueHuss MNPAMBIX H
IIJIOCKOCTEM.

Ceuenus. N3o6pakenue
CEYCHMM mHpaMHJibl, Kyba W
OpU3MBI, KOTOpPBIE MPOXOJST
yepe3 ux péopa. M3obpaxkenue

nepeceyeHus MOJTYYEHHBIX
miockocre.  PackpamuBanue
MOCTPOEHHBIX CEUCHMI
pa3HbIMU 1IBETAMHU.

Meton cJIe10B Jif) 6
MOCTPOCHUS CeYCHMH.
CaoiicTBa IIepECECUYCHU M
IPSIMBIX U MJIOCKOCTEHN.
[TocTpoeHue CEUCHUU B
nupamuae, Kybe 1o Tpém

ToukaM Ha pEOpax. CozmaHue
BBIHOCHBIX YEPTEXKEN M 3aIUCH
1aroB MOCTPOEHHUS.

IToBTOpEHME
IUVIAHMMETPHUH.

Teopema 0
IPOMOPIUOHATBHBIX OTPE3KaX.
[Tono6ue TPEYTOJIbHUKOB.
Teopema Menenas. Pacu€tel B
CEUYEHUAX Ha BBIHOCHBIX
yepTexax.

Uctopus pa3BUTHSL
MJIAHUMETPUHU U CTEPEOMETPUU

IIJIOCKOCTH.

Pemate crepeoMeTpuyecKkue 3anayu: Ha
OIIPEAEICHUE BUAA CEYCHUS U HAXOXKICHUE
€ro IUIOLIAHU.

AxkTyanuzupoBaTh (aKThl U  METOHbI
IJIJAHUMETPUH, peneBaHTHbIE TEeMe,
IIPOBOJUTH AHAJIOTUH.

HUcnonb3oBare 1pu pELICHUHM 3a7a4
clenyloue IUIaHUMeTpuueckue (akTbl U
METOJIbL:

Teopemsr Daneca U 0 NPONOPLUOHATIBHBIX
OTpe3Kax. AJTOPUTM JIEJIEHUs OTpE3Ka Ha N
paBHbIX yactel. Teopema MeHenast.

PaBHOOenpeHHbIN TPEYTOJIbLHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
[IpsmMoyronpHbIil  TpeyroyibHUK. (CBOWCTBO
CpeAaHel JMHUM TpeyroyibHUKa. CBOWCTBO
OMCCEKTPUCHI yria TPEyroJIbHUKA.
CBOICTBO MEIMaH TPEYTrOJbHHUKA.

[Tpu3naku mogo0us TPEYroJIbHUKOB.

IHonyuars MpeacTaB/IeHU 00
OCHOBHBIX JTallaX pa3BUTHUsS T€OMETPUH KaK
COCTaBHOM YacTH (yHIAMEHTa pa3BUTHUS
TEXHOJIOTU

B3aumHoe
PacioJiokKeH
He MNpPSAMBbIX
B
MPOCTPAHCTB
e

B3anmHOe  pacnonoxxeHue
OpsAMBIX B IIPOCTPAHCTBE.
CxpenuBaroniuecs MIPSIMBIE.
[Ipr3Haky  CKpEmMBAIOMINXCS
MPSAMBIX.

[TapannenbHble OpsiMBIE B

Kaacenpuuuposarn B3aUMHOE
pacmoJIOKEHUE NPSIMBIX B MPOCTPAHCTBE,
WUIIOCTPUPYSI PUCYHKaMM W MOPUBOAA
MIPUMEPBI U3 PEATTBHON )KU3HMU.

Jloka3bIiBaTh TEOpeEMyY 0
CYIIECTBOBAHUU U €IMHCTBEHHOCTH




(6 1)

npocrpaHcTee.  Teopema 0
CYyILLIECTBOBAaHUH "
€IMHCTBEHHOCTH IIPAMOU

NapajljIeJIbHOW JAHHOU MPSIMOMU,
IPOXOIAIIEN  4Yepe3  TOYKY
IPOCTPAHCTBA U HE JIEXKAIIEH
Ha JaHHOM IpsAMOH. Jlemma o
NEPECEYEHUN  NapaJUICIbHBIX
IPSAMBIX IIJIOCKOCTBIO.
[TapamienbHOCTh TPEX MPSMBIX.
Teopema 0 TpE€X mapasiebHbIX
IPSMBIX.

Teopema 0
CKPEIIMBAIOIIUXCS TTPSMBbIX.

[TapannensHOE
npoektupoBanue.  OCHOBHBIE
CBOMCTBa napaiesIbHOr O
MPOEKTUPOBAHHS.

N3o0paxenue pa3Hbix Guryp B
MapAIUICITBHON TPOEKIIUH.

IlenTpanbHast IpOEKIIHUSL.

Yron ¢ coHamnpaBiI€HHBIMU
CTOPOHAMH. Vron MEXITY
PSIMBIMHU.

3ajauM Ha JOKA3aTeIbCTBO U
HCCJICJOBAHNUE, CBS3aHHBIE C
pacroyioKEHUEM  MPSIMBIX B
MIPOCTPAHCTBE

IapajjIeaIbHON IPSAMOU, MPOXOIAILEH Yepes
TOYKY IIPOCTPAHCTBA M HE JIEKAlle Ha
Ipyroyd IMpsAMOH; JEMMYy O II€pecedYeHUuu

IIJI0OCKOCTH IBYMs NapajljieIbHbIMU
IIPSMBIMU; TEOPEMY O TPEX MHapajlIeIbHbBIX
IIPSIMBIX.

Jloka3bIBaTh MIpU3HAK

CKPEIIUBAIOIINXCS  MOPSIMBIX,
CKPEIIMBAOIIUXCS MPSMBIX.

Jloka3blBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIPABICHHBIMU CTOPOHAMMU.

OOBLSACHATD, 4To Ha3bIBaeTCs
napaieabHbIM u [EHTPaJIbHBIM
MPOEKTUPOBAHUEM U KaK BBITIOJIHACTCA
MPOCKTUPOBAHUE (PUTYP HA MITIOCKOCTb.

Jloka3bIBaTh CBOMCTBA MapajuieIbHOTO
MPOEKTUPOBAHMUSI.

HN300paxaTh B apayjaeabHON TPOESKIUU
pa3HbIe reOMeTpUYECKHe (QUTYPHI.

PemaTh crepeoMeTpuyecKue 3ajJaud Ha
JI0Ka3aTeIbCTBO u HCCIICIOBaHHE,
CBSI3AHHBIE C PACIOJ0XEHUEM TPSIMBIX B
MIPOCTPAHCTRE.

IIpoBoauTh

TEOpEeMy O

JI0Ka3aTebHbIE
paccyXIeHus npu peneHnn
FEOMETPUYECKUX 3a7ay, CBA3aHHBIX CO
B3aUMHBIM  pAaCMOJOKEHUEM TMPSIMBIX B
POCTPAHCTBE.

CpaBHuBaTh, aHAJIM3MPOBATH "
OLICHUBATb  YTBEPXKIEHUS C  LEIBIO
BBISABJICHUSI JIOTUYECKUM KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.

MopenupoBarb peajibHbIE CHUTYallUH,
CBSI3aHHBIE CO B3aUMHBIM PaCIIOJIOKECHUEM
IpSMBIX B IPOCTPAHCTBE, HA  S3BIKE
T€OMETPHH.

HUccaenoBarbs MOCTPOCHHBIE MOJEIHU C
VICTIOJIb30BAHUEM F'€OMETPUYECKUX MOHATHI
U TeopeM, ammapaTta anreOpbl, IHU(POBBIX
pecypcos.

HHonyuars npeacTaBjeHne 0
LHEHTPAIbHOM  MPOEKTHUPOBAHUU U 00
UCTOPUH padOT MO TEOPUHU MEPCIIECKTUBBI

MapaJienn

Ilousitus: mapaiCIIbHOCTDb

Kaaccupuuuposarn B3aUMHOE
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HOCTh IpsAMOM M IUIOCKOCTM B | PACHOJIOKEHUE TNIPSAMOM M IUIOCKOCTH B
NpPSAMBIX M | IPOCTPAHCTBE. IIPOCTPAHCTBE, MPUBOAS COOTBETCTBYIOIIHE
IUIOCKOCTEH IIpyu3Hak  mapayIeIbHOCTH | IPUMEPHI U3 PEAIBHOM KU3HU.
B PSIMOU 151 IJIOCKOCTH. DopMyJIMPOBATH OIIpECIICHUE
npoctpanctB | CBoiicTBa NapauIeIbHOCTH | MapAJIIEAbHBIX MPSIMOU U TUIOCKOCTH.
e IIPSIMOU U IIJIOCKOCTH. Jloka3bIBaTh MIpA3HAK 0
(8 u) ['eomeTpuueckue 3amayv Ha | NApAJUICIIBHOCTH TMPSIMOW U IUIOCKOCTH;
BBIYMCIICHUE U JOKA3aTEIbCTBO, | CBOMCTBA  MMAPAUICIBHOCTH  NPSAMOW M
CBSA3aHHBIE C MMAPAJIIENBHOCTBIO | INIOCKOCTH.
OpsIMBIX W IIJIOCKOCTEH B Pemate crepeoMeTrpuueckue  3aJayu
IPOCTPAHCTBE. BBIYMCIICHUS U J10KA3aTeNIbCTBO, CBSI3aHHBIE
[TocTpoenue CEYEHUs, | C MaPAIIIETBbHOCTBIO MPSIMBIX M TUIOCKOCTEN
OPOXOASUIETO0 4Yepe3 JaHHYIO | B IPOCTPAHCTBE.
OpsMyI0  Ha  4YepTexke | Pemiatp mnpakTuyeckue 3aaud  Ha
napajuieJIbHOrO OpYroil | MOCTPOEHHE  CEYEHUHM  Ha  4YepTrexax
npsAMor. Pacyér OTHOLIEHUM. | TeTpaj’apa U napasuleenuIeaa.
[TapannenbHas IIPOEKIIUA, Pemiate crepeoMeTpuueckue 3aJaayu,
OPUMEHEHHE JJIsI TOCTPOEHHUS | CBA3AHHBIE C  IIOCTPOCHUEM  CEUEHHUM
CEUYEHUN KyOa U | IIOCKOCTBIO.
napajuiesIeuIe1a. IIpoBoauTh JIOTMYECKH  KOPPEKTHBIE
CaoiicTBa napajuieNieNuIea | A0Ka3aTellbHbIE PACCYKICHUS MIPU PELICHUH
Y [IPU3MBI. F€OMETPUUYECKMX  3aJad  CBI3aHHBIX C
[TapannenbHble  MIOCKOCTH. | NAPAJUIEBHOCTHIO INIOCKOCTEN.
[IpusHaku I1apaJIyIEIbHOCTH CpaBHuBaTh " aHAJIU3MPOBATH
IBYX INIOCKOCTEN. Teopema o | peasibHbIE  CHUTyalluHh,  CBS3aHHBIE  C
N1apaJuyIeIbHOCTH Y | IapaJUIeIbHOCTBIO MPAMOM U IUIOCKOCTH B
€MHCTBEHHOCTU  IUIOCKOCTH, | IPOCTPAHCTBE; MOAEJUPOBATH pPEAIbHBIC
IIPOXOIAIIEH Yepe3 TOUKY, HE | CUTyallud, CBSI3aHHBIE C NApajuIeIbHOCTHIO
MIPUHAJIEKALTYIO JTAHHOM | MPSIMOM M IIJIOCKOCTH B IPOCTPAHCTBE, HA
IJIOCKOCTH U CIEACTBUS U3 HEE. | A3BIKE T€OMETPUU
CaoiicTBa  mapaieNbHbBIX
IJIOCKOCTEN: O NTapaJuIeIbHOCTH
OpSMBIX  IIEPECEYEHUS]  IIPHU
IIEPECECYCHUN JBYX
napajyieIbHbIX IJIOCKOCTEN
TPEThEN; 00 OTpe3Kax
napajieabHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEXIY
NapauIeIbHBIMHA TIOCKOCTSIMM;
O TIIEpEeCeYeHUHu NpsIMOM ¢
JIBYMSI napasieIbHbIMA
IIJIOCKOCTSIMH
Hepnenau | IloBTOpEeHue: Teopema AKTyanu3upoBaTh (akTbl W METOMbI
KyJsapHocTh | [ludaropa Ha  MIOCKOCTH, | JITAHUMETPUH, pEIEeBaHTHBIE TEeME,
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NpsMbIX H®
IJIOCKOCTel
B
NPOCTPAHCTB
e

(25 u)

TPUTOHOMETPUS
OpSAMOYTOJIBHOTO
TPEYroJIbHUKA.
CBolicTBa
NPSIMOYTOJIbHOTO
napa’suiesenumneaa.
Brruncnenve mIMH OTPE3KOB B
KyOe U IPSIMOYTOJIBHOM
napa’suiesenumnese.
[TeprieHAUKYJISIPHOCTH
IPAMOM U THIOCKOCTH. [Ipr3Hak
NEPHIECHANKYIIPHOCTH MPAMOI
u miockoctu. Teopema o

KyOa U

CyIIIECTBOBAaHUU U
€IUHCTBEHHOCTHU MPSIMOH,
NpOXOJdIIe  4yepe3  TOUKY
MPOCTPaHCTBA U
NEPIEeHANKYIIPHOU K
IIOCKOCTH. II;mockocTu u

NEPIEHIUKYISPHBbIE UM TIpsiMast
B MHOI'OTPAHHUKAX.
[lepnenaukysp U
HAKJIOHHAs.
ITocTpoeHue nepreHIuKyIspa
U3 TOYKU HA MPAMYIO.

Teopema 0 TpEX
nepneHauKyaspax (mpsimas u
oOparHas).

Yron MEXKITY
CKPEILIMBAIOUIMUMHUCS TPSIMBIMHU.
[Tounck NePHEHIUKYISPHBIX
IPSIMBIX c ITOMOIIBIO
NEePHEHIUKYISPHBIX
IJIOCKOCTEN

OpTtoronanbHOE
IIPOEKTUPOBAHUE.

[locTpoenune ceueHuil Kyoa,
IIPU3MBI, IIPaBUIILHON
UpaMU/IbI c MTOMOLIBIO

OPTOTOHAJIBHOW MPOEKIIUU.
CummeTpusi B NPOCTPAHCTBE

OTHOCHUTEJIBHO IIJIOCKOCTH.
[Imockoctn  cummeTpuii B
MHOTOTPaHHHUKAX. [TpusHak

IIPOBOJAUTH aHAJIOTHUH.
DopMyMpoBaTh
NIEPIIECHAUKYJIIAPHBIX IIPSAMBIX B
IIPOCTPAHCTBE;  OINpEHENIEHUE  IPsIMOU,

NEPIICHAUKYIIIPHON K INIOCKOCTH.

Jloka3bIBaTh: JIEMMY 0
NEPIICHAUKYIAPHOCTH ABYX IapajljIeiabHbIX
IPSAMBIX K TPETBEH MPIMOM; TEOPEMBI O
CBSI3U MEXIy MapajuleIbHOCTBIO IPSAMBIX U
UX NEPIEHIUKYISPHOCTBIO K INIOCKOCTH.

Jloka3bpIBaTh: TEOPEMY, BBIPAKAOLIYIO
IIPU3HAK MEPIEHAUKYISIPHOCTA HIPSMOU U
IJIOCKOCTHU; TEOPEMY O CYLIECTBOBAHUU U
C€UHCTBEHHOCTH  MPSIMOH, IPOXOIALIECH
4yepe3 JaHHYI0 TOUYKY U MEPHEHIUKYIISIPHON
K JaHHOM IIJIOCKOCTH.

onpeiesIeHus:

HN3o0paxaTh B3aMMHO
MEPHEHIUKYIIAPHBIE MPSIMYIO U INIOCKOCTb.

DopMyJIHPOBATH CBOMCTBO
MEPHEHIUKYJIIpa IO  OTHOLICHUKD K
IIJIOCKOCTH.

IMosyuyaTh mnpeacTaB/ieHHe O 3HAYCHUU
NepHeHAuKysipa i Apyrux obnacreit
Hayku ((du3MKa, DHEpPreTHka, Ja3epHbIe
TEXHOJIOTUH), B PEAIbHON KU3HU (TEXHUKA,
OKpY’Karolas 00CTaHOBKA).

Jloka3bIBaTh YTBEPXKIACHUS, CBSI3AHHBIC C

MPOCKIHWEN  MPSIMOM  HA  IUIOCKOCTD,
HETIEPIICHAUKYIISIPHYIO K 3TOUW MPSAMOM.
Jloxka3pIBaTh TEOpEMY 0 TPEX

NEPICHAUKYSApaX W TEOpeMy OOpaTHYIO

TEOpEME O TPEX MEPIECHAUKYIISPaXx.
HHonyuyars NnpeacTaBJIeHHe

OPTOTOHAJIBHOM IIPOEKTUPOBAHUHU.
Jloka3bIBaTh TEOPEMY O MPOEKUUHU TOUYKH

00

Ha MPSIMYIO.
Pemiate  crepeomeTpuueckue  3a7auw,
CBSI3aHHBIE C MEPIEHANKYIISIPHOCTHIO

MPSIMOU U TIJIOCKOCTH.
PemaTs npukiianHble 3a1a4u, CBSI3aHHBIE
C HaX0XXJ€HUEM T€OMETPUUYECKUX BEIIMYHH.
Pemiatp  crepeomeTpuueckue  3a7auw,
CBSI3aHHBIE C IPUMEHEHNUEM TEOPEMBI O TPEX
MEPIICHAUKYJIIAPAX, HaXO0XXJIECHUEM
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MIEPIIEHINKYJAPHOCTA TPSIMOM
U IUIOCKOCTU KakK CIIEICTBHE
CUMMETPHHU. [IpaBunbHbIE
MHOT'OTPaHHHUKHU

Pacuér paccrosHuii OT TOUKH
no  miaockoctd.  CrocoObl
OMYCTUTh  NEPHEHAUKYJISAPHI:
CUMMETpHUsI, CIABUI TOYKH IO
napajuiebHol npsmMon. Casur
II0 HENapajuleJIbHOW IPSAMOW,
U3MEHEHNE PACCTOSHUM

pPacCTOSHUN, IIOCTPOCHUEM IIPOCKIIUH.

CpaBHuBaTthb U aHAJIU3MPOBATh
YTBEPKIECHUA  C  LEJIbI0  BBIABICHUSA
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCcyKICHUM.

AHAIM3MPOBATh W MOACJIMPOBATH Ha
A3BIKE TEOMETPUU pEajbHblE CUTYyallUH,
CBsI3aHHBIE C IIEPIICHAUKYISAPHOCTBIO
IpsAMOM M IUIOCKOCTH;  HCCJIeJ0BATh
IIOCTPOCHHBIE MOJEIU, B TOM YHUCIE U C
UCIIOJIb30BaHUEM armapaTa ajreopbl

Yriabl

paccTOsIHUSI
(16 v)

u

[ToBTOpEHUME: yrom Mexay
NpAMBIMM ~ Ha  IUIOCKOCTH,
TPUTOHOMETPHUS B

IMPOU3BOJIBHOM TPCYT'OJIbHUKE,
TCOPCMa KOCHUHYCOB.

[ToBTOpEHUME: yrom Mexay
CKPEILIMBAIOUIUMHUCS MPSIMBIMHU
B IIPOCTPAHCTBE.
I'eomeTpuueckue METOBI
BBIUMCIICHUSI ~ yIJla  MEXIY
IPSAMBIMUA B MHOTOTpaHHHKAX.

JIByrpanHbIii YTOJL.
CBOHCTBO JIMHEWHBIX  YTJIOB
IBYTPAHHOTO yTJIa.

[TepnenaukynsapHbie
MJIOCKOCTH.

CaoiicTBa B3aWMHO
NEePHEHIUKYISPHBIX
IJIOCKOCTEM. [Ipu3nHak
NEPICHAUKYISPHOCTH
IJIOCKOCTEW; Teopema 0
NpsSIMOM  MEpecedYeHnst JBYX
IJIOCKOCTEN
NEPNEHIUKYISPHBIX  TPEThbel
IIJIOCKOCTH.

[IpssmoyronpHbIN
napasuiesienumnen; KyO;
A3MEPEHUS, CBOICTBa
MPSMOYTOJBHOTO

napajuienenunena. Teopema o

AKTyaqu3upoBaTtbh (akThl U METOIbI

IUTAHUMETPUH, peJieBaHTHbIE TeMe,
MPOBOAUTH aHAJIOTHH.
®opmyIUpOBATH OIpesieTIeHNE

JIBYTPaHHOTO yTJIa.
Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYTPAHHOTO YTJIA.
KnaccupuuupoBatb IBYTpaHHbBIEC YTJIbI
B 3aBUCUMOCTH OT UX I'PaJlyCHON MEPBHI.
DopMyJIHPOBATH ONIpEICIICHUE
B3aMMHO MEPIECHAUKYISPHBIX TNIOCKOCTEN.
Jloka3piBaTh TEOpEMYy O IIPU3HAKE
MEPIEHINKYIAPHOCTH ABYX IIJIOCKOCTEM.

D®opMyIMpPOBATH CJIEZICTBUE (u3
pPU3HAKA) 0 NEPIEHANKYIIPHOCTH
IUIOCKOCTH, KOTOpas  MepHeHIUKYJISIpHA

IPSIMOM, II0 KOTOPOW TEPECEKAIOTCA JBE
IJIOCKOCTH, 3TU ILUIOCKOCTSIM.

Jloka3blBaTh  YTBEPXKAECHUSI O €TI0
CBOMCTBAX; TEOPEMY U CIEACTBUE U3 HEE O
JIAAr OHAJISIX MPSIMOYTOJIBHOTO
napajuieenunesa.

Pemiatp crepeoMeTpuUeCKHE  3aJayH,
CBSI3aHHBIE C MEPIECHAUKYISIPHOCTD MPSAMBIX
151 TTOCKOCTEM, HCIIOJIb3YS
MJIaHUMETPUUYECKUE (DAKTHI U METO/IBI.

IIpoBoaMTHL JOTMYECKHM KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYKICHUS NIPU PEIICHUN
FEOMETPUYECKAX  3a/a4, CBSI3aHHBIX C
MEPIEHANKYISIPHOCTHIO TIJIOCKOCTEM.
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JTAaroHaIu MPSIMOYTOJIBHOTO
napajyieNenuneaa u CIeICTBUe
U3 HeE.

AHAJIM3MPOBATH M MOJCJHPOBATH HAa
SA3bIKE TE€OMETPUU pEajbHblE CUTYyalUH,
CBS3aHHBIE C NEPIEHANKYJIIPHOCTHIO

Crepeomerpuueckue U | IPSIMBIX U MJIOCKOCTEM.
MPUKIIATHBIC 3a/1a4H, HccaenoBarb MOCTPOCHHBIE MOJIECNIH, B
CBSI3aHHBIE  CO  B3aWMHBIM | TOM YHUCJIE€ M C MCIOJb30BAHUEM almapara
pPaCIlONIO)KEHHEM  MPSMBIX U | aareOphl.
IIJIOCKOCTH. Pemarsn MPUKJIaHbIE 3a7a4u,
[ToBTOpEHUE: CBSI3aHHBIC C HaXO0XJIECHUEM
CKpEIIMBAOLIUECS MpsIMbIC, | TEOMETPUUECKUX BEJIMYUH
napajjiejbHble IUIOCKOCTH B
CTaHIAPTHBIX
MHOTOTPaHHHUKAX.
ITapa IapajijIeIbHbIX
IJIOCKOCTEN Ha
CKpEIIMBAOIIAXCS MPSAMBIX,
paccTosiHue MEXITY
CKpPEIIMBAIOIIUMUCSA TPAMBIMU
B MPOCTBHIX CUTYaLIHSX.
Onyckanue
NEepPHEHIUKYISPOB,
BBIYMCIICHUE PACCTOSIHUKA  OT
TOYKA JI0 TOYKH; MPSIMOIl;
IJIOCKOCTH.
Beruuciienue  paccrosHui
MEXKITY CKpEILMBAIOIIUMUCS
IPSIMBIMU c MOMOIIIBIO
MEPIEHINKYIAPHON
MJIOCKOCTH.
TpéxrpanHbii yroJI,
HEPABEHCTBA JUISI TPEXTPAHHBIX
YTJIOB.
Teopema [Mudaropa,
TEOpPEMBI KOCUHYCOB U CUHYCOB
TS TPEXTPAHHOTO yria.
DNeMEeHTbI chepudeckoit
T€OMETPUH: reoJe3u4eCcKue
JIMHUU Ha 3eMie
MHororpan Cucrematuzanusi  3HaHUIL: PaGoratb ¢ y4yeOHMKOM: 3aJaBaTh
HUKHU MHororpanHuk 151 €ro | BOIIPOCHI, JIeIaTh 3aMe4YaHus,
(7 v) aneMeHThl. [lupamuma. Buasl | KoMMeHTapuu.
nUpaMuz. [IpaBunbHas AHAJIM3UPOBATH PEIICHUE 3aa4H.
nMpaMu/ia. PucoBaTh BBITYKJIbIE MHOTOTPAHHUKHU C
[Tpusma. [Ipsimast Y | 3aJITaHHBIMU CBOMCTBaMM; BOCCTaHAaBJIMBATH
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HAaKJIOHHAs OPU3MBL. | OOIIMIA BUJ BBIMYKJIOIO MHOTOTPAaHHUKA IO
IIpaBunbHas npusma. [IpamMon | AByM €ro npoeKkuusm.
IapajulelIenunes, Jloka3piBaTh ~ CBOWCTBA  BBIIYKJIOTO
MIPSAMOYT OJIbHBIN MHOI'OTpaHHUKa.
napasuieienumes, Kyo. PucoBath BBIYKIIbIE MHOTOIPAHHUKH C
BelllyKiible MHOTOIPAaHHUKU. | pA3HOM  JWJIEPOBOM  XAapaKTEPUCTUKOM;
Teopema Oiinepa. [IpaBuiibHBIE | HCCIEA0BATH  BO3MOKHOCTH — TTOJTYUYCHHS
U IIOJIYIIPABUJILHBIE | pe3yJIbTaTa MPU BapbUPOBAHUU JAHHBIX.
MHOTOTPaHHUKHU Jloka3pIBaTh CBOMCTBA IPAaBUJIBHBIX
MHOT'OTPaHHUKOB. IlnanupoBaTh
IIOCTPOECHHUE NPABUIIBHBIX MHOTOIPaHHUKOB
Ha TIOBEPXHOCTSAX JPYTUX MPABUIBHBIX
MHOT'OTPaHHUKOB
BekTopsl B ITonatue  BekTOpa Ha AxkTyanuzupoBaTh (aKTbl U  METObI
MPOCTPAHCTB | IUNIOCKOCTU U B IIPOCTPAHCTBE. | INIAHUMETPUH, pENEBAaHTHBIE TEME,
e Cymma U Pa3HOCTh | IPOBOJAUTH AHAJIOTUH.
(12 v) BEKTOPOB, IIPaBUJIO OnepupoBaTth NOHATUSIMH . BEKTOP HA

napasuiesenuneaa, YyMHOXKEHUE
BEKTOpa Ha YMCJIO, PA3JIOKEHUE
BeKTOpa 1Mo 0asucy Tpéx
BEKTOPOB, HE JeXalluX B
OJTHOM IIJIOCKOCTH.

CkangpHoe MpoOU3BEICHUE,
BBIYMCJICHUE  yrja  MEXIy
BEKTOpaMH B IIPOCTPAHCTRE.

[Ipocrenimme 3aJ1a49u C
BEKTOpaMHU

TUIOCKOCTH u B MIPOCTPAHCTBE;
KOMIIJIaHApHbIE BEKTOPBHI. [TpuBOIUTH
pUMEPhl PU3UYECKUX BEKTOPHBIX BEJTUYHH.

OcBauBaTthb MpaBWJIa  BBINOJHEHUS
JICUCTBUM CJIOKEHUS U BBIUMTaHUSA
BEKTOPOB, YMHOKEHHS BEKTOPA HA YUCJIO.

Jloka3pIBaTh MPU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIiBaTh TEOPEMY O pA3JIOKECHUH

J000r0  BEKTOpa MO TpEM  JTaHHBIM
HEKOMILJIAaHAPHBIM BEKTOPAM.

IlpuMeHsiTL  mpaBuUiia  BBITIOJHCHUS
NEeHUCTBUH CIIOKEHUSA u BBIUMUTAHUSI

BEKTOPOB, YMHOXXEHHS BEKTOpa Ha YHCIIO
P PEIICHUH 33/1a4.

HaxoauTh KOOpIWHATHI BEKTOpa B
JAHHOM OasWce M CTPOUTH BEKTOp IO €To
KOOpJIMHATaM.

BenoMHUTBL ompeniesieHHEe  CKaSIPHOTO
YMHOKEHHUSI U €r0 CBOMCTBA. BBIYUCIATH C
MTOMOIIBIO CKAJSPHOTO YMHOEHUS JIJTUHBI

BEKTOPOB, YIJIBI MEXITY HUMMU,
YCTaHaBJIMBATh MEPIIEHANKYIAPHOCTh
BEKTOPOB.

AHa.]II/I3I/IpOBaTL H MOACJIHPOBATDL Ha
A3BIKC TI'COMCTPHH PCAJIbHBIC CHUTYAllHUH,
CBJA3aHHBIC C (1)PI3H‘-ICCKI/IMI/I BCKTOPHBIMHU
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BEJINYNHAMH.

Hcnmoab3oBaTh Npu penIeHUWH 3a1ad,
CBSI3aHHBIX C BEKTOPaMHU B POCTPAHCTBE,
IUTAHUMETPUYECKHE (PaKThl U METOIbI

IToBTOpEHuUE,
00001IeHHE
U
cHUCTEeMATH3a

HUA 3HAHUN
(59

CedeHrsi MHOTOIPAHHUKOB:
CTaHJAPTHBIE MHOI'OTPaHHUKM,
METOJ CJIe0B, CTaHIapTHbIE
IIJIOCKOCTH, IepecevecHus
IPSAMBIX U IJIOCKOCTEN

[TapannenbHble IpsIMbIE U
IIJIOCKOCTH: NTapaJIJICIIbHbBIE
CEUCHUs, PACYET OTHOIIEHHH,
YTJIbI MEXKIY

CKPEILMBAOIIUMUCS NPSIMBIMH.
[leprienauKyIIsIpHBIE
IpsIMbIE 151 IIJIOCKOCTHU:
CTaHJIapTHBIE aphl
NIEPIICHAUKYJIISPHBIX
IIJIOCKOCTEN 51 MPSMBIX,
CUMMETPUHA MHOI'OTPAaHHUKOB,
Teopema 0 Tpex
NEPIEHIUKYIIAPaXx,
BBIYMCIICHUS JUTUH B
MHOI'OTPaHHUKAaX

CB00oaHO omepupoBaTh INMOHATHIMH:
oTOOpakeHHWE TMPOCTpaHCTBA Ha  cels,
JIBW)KCHHE TPOCTPAHCTBA; IEHTpajbHasl,
oceBas M 3epKalbHas  CHUMMETpHH,
napajuieJbHBI  TIEPEHOC; PaBEHCTBO W
nojaodue guryp.

Jloka3pIBaTh YTBEPXKICHUS O TOM, YTO

LEHTpaJIbHAss, OcCeBas W  3CepKaJIbHAs
CUMMETPHH, napajuiesIbHbIN IIEPEHOC
ABJISIIOTCA ~ JBWKCHUSIMHU.  BBINOJHATH

npeoOpa3zoBaHus MOA0OUS.

OnepupoBaTh NOHATHUSIMH:. TpsiMas U
chepa Ditnepa.

Pematps reoMeTpuyeckue
MCIIOJIb30BAHUEM JIBMIKCHUM.

Hcnonb3oBaTh 0pu  pEUICHUM 3aj1ad
JBUKEHHS TPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBaTh U aHAJIM3UPOBATH
YTBEPKACHUS C  LEIbI0  BBIABICHUSA
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX
paccyXICHUM.

HccaenoBaTh NOCTPOCHHBIE MOJIEIH.

HUcnonb3oBaTh HH(ppPoOBHIE peCypChl

3aaud = C

11 ksacc (He MeHee 102 y)

Ha3Banmue
pasaena (TemMbl)
OcHoBHbIE BU/bI 1€ATEJIbHOCTH
Kypca OcHOBHOe cofepsKaHue
yuyamuxcst
(KoJIM4eCcTBO
4acoB)
AHaJIMTHYeCKasA [ToBTOpEHME: KOOPAMHATHI AKTyanu3upoBaTh (akTbl U METOJIbI
reoMeTpus BEKTOpa Ha IUIOCKOCTH U B | IUIAHUMETPUHU,  pEJICBAaHTHBIE  TEME,
(15 ) IIPOCTPAHCTBE, CKQJISIPHOE | POBOJIUTH AHAJIOTUU.
IPOU3BE/ICHHE BEKTOpPOB, CBoauthb JCUCTBHUS C BEKTOpaMU K
BBIUMCIICHUE  yIVIa  MEXKIY | aHAJOTUYHBIM  JEUCTBUSIM C  HX
BEKTOpaMH B MPOCTPAHCTBE. | KOOPJIUHATAMM.
YpaBHeHue MPSIMOW, BcnioMHUTH OnpeesIeHue
IPOXOASIIEH Yepe3 ABE TOUKHU. | CKAJIPHOTO YMHOXEHHSI U €r0
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YpaBHeHuUe IUIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IIJIOCKOCTH B OTpE3Kax

BexTopHoe 1mpousBeneHue.
JIuneiinbie HEPaBEHCTBA,
JIMHEVNHOE IPOrPaMMHUPOBAHUE

AHanuTryecKue METOJIbI
pacuéra yriia Mexay NpsMbIMU
u IIJIOCKOCTSIMHU B
MHOT'OI'PAaHHUKAX. dopmyna
paccTostHuss  OT  TOYKM  JO
IJIOCKOCTHU B KOOpJAMHATAX.

Haxoxxnenue paccrossHuil OT
TOYKH /10 TUIOCKOCTH B KyOe U
IIPAaBWIBLHOM NMUPAMU/JIE

Beraucisate ¢
CKaJIIPHOTO YMHOXKEHUS JTAHBI
BEKTOPOB,  YIJIbI  MEXAY  HHMH,
yCTaHABIUBATh  MEPIECHAUKYISIPHOCTh
BEKTOPOB.

BbIBOAUTH YpaBHEHHE IUIOCKOCTH U
dbopmynly paccTOSIHUS OT TOYKHA JI0
IIJIOCKOCTH.

Pematnp 3a71a4u, coyeras
KOOPJAMHATHBIN U BEKTOPHBINA METO/IbI.

IIpoBOAUTH JIOTUYECKH KOPPEKTHHIE
A0Ka3aTejibHbIe PacCyKIAeHusi TIpu
pEIIEHUH TEOMETPUYECKUX 3ajlady Ha
MPUMEHEHHE BEKTOPHO-KOOPJIMHATHOTO
METO/1a.

AHATU3MPOBATH U MOJEJTHPOBATH

CBOMCTBA. HOMOIIBIO

Ha SA3BIKC reoMCcTprun PCaJIbHBIC
CUTyalluu, CBA3dHHBIC BCKTOpaMH H
KOOpJAHHATaMH.

HccaenoBaThb NOCTPOECHHBIE MOJIEIH,
B TOM 4YHCIE€ M C HCIOIb30BaAaHUEM
amnmapara ajareophbl.

Hcnoab3oBaTrhb
MIPOTPAMMBI.

3HAKOMHUTBHCS C UCTOPUEH Pa3BUTHUS
MaTeMaTHKU

KOMITBIOTCPHBIC

IToBTOpEHue,
00001IEHNE |
CHCTEeMATH3ALHA
3HAHM I

(15 yacoB)

CedeHuss MHOTOTPaHHHMKOB:
CTaHJApPTHbIE MHOTOIPAHHUKH,
METOJ CJIEJIOB, CTaHJApPTHBIE
IJIOCKOCTH, nepeceyeHus
IPSMBIX U ITIOCKOCTEN

[TapannenbHble NOpsIMbIE U
IJIOCKOCTH: napaiesibHbIe
CEUCHUsI, pPACUYET OTHOIICHHUM,
YTJIBI MEXITY
CKpEIIMBAIOUIMMHUCS TPSIMBIMU

[IepienauKyIIsIpHBIE
npsiMbIe u IIJIOCKOCTH:
CTaHJapTHBIC napsl
NePHEHUKYISPHBIX
IJIOCKOCTEMN 151 MPAMBIX,
CUMMETPUM MHOTOTPAaHHHUKOB,
TeopeMa 0 Tpex
NepHeHIUKYJIsApax,

CTpoutsb ceueHus.

Pemate crepeoMmeTpuyeckue 3aaadu
Ha JIOKa3aTeJbCTBO MaTEMaTUYECKUX
OTHOIIICHUH, HaxoXXJIeH1E
reOMETPUYECKUX BEJIUYUH (IJINH, YTJIOB,
riomaaen, oObEMOB).

HUcnoan3oBarh pelLIeHuH
CTEPEOMETPUUECKUX 3a7a4
TUTAHUMETPUYECKUE (PaKThl U METOJIBI.

IIpoBOAMTH JIOTHUYECKH KOPPEKTHBIE
JIOKA3aTeNIbHbIE  PACCYXICHUS  IIpU
PELICHUU CTEPEOMETPUUECKUX 3a]1a4.

CpaBHUBaTHL U aHAJM3UPOBATH
peaibHbIE  CUTyallud W BBIABIATH
BO3MOJKHOCTh €€ MOJCIUPOBAHUSA Ha
A3bIKE TEOMETPUMU.

MopeaupoBatsb pealbHYIO
CUTYyallHI0 Ha SI3bIKE TE€OMETPUU U

npu
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BBIYMCIICHUSA JUIUH B
MHOT'OI'PaHHUKAX

IToBTOpEHME: IO U
MHOTOYTOJIBHUKOB,  (hOpPMYJIbI

UL TUIOIIAZIeH, COOOpakKeHHs
110J10014.

IInomanu CCUCHUM
MHOTOTPaHHUKOB: TIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs Moao0us

uccjaeaoBaTb IOCTPOCHHBIC MOACIIM, B

TOM UYHCJIE ¥ C HCIOJIb30BAHUEM
amnmnapara ajareOphbl.
Hcnoab3oBath KOMITBIOTEPHBIE

IIPOrpaMMBbI [IPU PELIEHUU 3a/1a4.

O0BéM
MHOTOTPAaHHHKA
(17 v)

O06BéM Tena. O6Bem
IPSIMOYTOJILHOTO
napajuiesenunena. 3auadd 0o
yIBOCHUU KyDOa, O KBaaparype
Ky0a; O TPUCEKIINH yTJa.

Crepeomerpuueckue
3aJ1a4y, CBA3aHHBIE ¢ 00BEMOM
PSMOYTOJIBLHOTO
napajuiesiernure/ia.

[Ipukiagaeie 3aJ1a4M,
CBS3aHHBIE C  BBIYHMCICHUEM
00BéMa PSMOYTOJIBLHOTO
napajuiesierure 1a.

OOBEM NIPSMOI TPU3MBI.

CrepeoMeTprueckue
3a1a4u, CBSI3aHHBIE c
BBIYHCIIEHHEM 00BEMOB

npsAMour tpusMsl. [Ipuknaanbie
3aa4i, CBA3aHHBIE ¢ 00BEMOM
MPAMOM MPU3MBI.

Brruucnenne o0bEMOB TET C
IIOMOIIBIO OIPEAECIEHHOTO
uHTerpasia. OObEM HAKIOHHOM
PU3MBbI, TUPAMHUIBIL.

®opmyna 00BEMa
IAPaMUBbI. OTtHomeHue
00BEMOB MHpaMHUA C OOIIMM
yIJIOM.

CrepeoMeTrpuueckue
3a/1a4u, CBsI3aHHBIE C O0BEMAMU

HaKJIOHHOM IIPU3MBI,
MAPaMUJIBI.

[lpukiaguele  3agadyd 10O
TEeME «O0BEMBI TE»,

CBobOoaHo ONEepPHUPOBATH
NMOHATHAMH. O00BEM Tena, o00bBEM
PSIMOYTOJILHOTO MapaieIeTuIe/a.

@ opMyTHPOBATH OCHOBHBIC

CBOMCTBa OOBEMOB.
Joka3piBaTh TeopeMy 00 o0O0BéMe

MMpAMOYTOJIBHOT'O mapauICJICIuIIicaa,
CJICACTBHUS U3 HEE.
Pa3pe3aTb MHOT'OT'PAaHHUKU,

MMePCKIaAbIBATL YaCTH.
Pemartn CTCPCOMCTPHUUICCKUC 3a1a4YH,
CBSI3aHHBIE C BBIYMCICHUEM O00BEMa

PSIMOYT OJILHOT'O napajuiesienumnena,
MPU3MBL.

CpaBHUBaTL M aHAJIM3UPOBATH
YTBEPKICHUA C LEIbI0 BbIABICHUSA
JIOTUYECKHU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHHM.
AHAJIM3UPOBATHL M MOJEJIUPOBATH

Ha  S3bIKE  TEOMETPUH  pealibHbIC
CUTyallud, CBS3aHHBIE C OO0BEMOM
IPSIMOYTOJIEHOT'O napaJiie/ienuIea,

MIPU3MBI, TUPAMUJIBI.

HccnenoBaTh NOCTPOESHHBIE MOJIEIIH,
B TOM 4YHCJI€ U C HCIOJIb30BAHUEM
amnmnapara ajareOpsbl.

BeiBoauTH OCHOBHYIO
WHTETPAJIbHYIO dbopmyny TSt
BBIYHCIICHUSI 00BEMOB TeJ.

Jloka3biBaThL TEOpeMy 00 00BEME
HaKJIOHHOW TIPU3MBI Ha  TpUMEpe
TPEyTroJIbHOM MIPU3MBI u TUTS
MIPOU3BOJIbHOM MPU3MBL.

Jloka3bIBaTh TeopemMy: 00 00BEME
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CBSI3aHHbBIC C 00BEMOM
HAaKJIOHHOM IIPU3MBI,
OUPAMUIBIL.

[Ipumenenue 00BEMOB.

Beruncnenue pacCTodHusa 10
IIJIOCKOCTHU

nupaMuabl, (HOpMyITUPOBAThH CIEICTBHS
U3 Hee: 00bEM YCEUEHHON NUpPAMUJIBI.
BeiBoguth GopMyiy mJis BBIYMCIICHHS
00BEMOB YCEUEHHOU MUPAMHUIBI

Tena
BpalleHMs.
(24 4)

[Munusapuyeckas
MIOBEPXHOCTb, oOpazyrorue
HWIMHIPAYECKOU
IIOBEPXHOCTH.

Hunusap. IIpsmoii

Kpyrosou wmwmeAp. Ilnomans
NOBEPXHOCTH LUIMHAPA.

Konuueckass TOBEPXHOCTD,
obpazyrorue KOHUYECKOMH
noBepxHocTH. Konyc. Ceuenue
KOHYycCa IUIOCKOCTBIO,
napasieIbHON IUIOCKOCTH

OCHOBaHHUS. Y CEUEHHBIA KOHYC.
N300paxkeHre  KOHYCOB  H
YCEUYEHHBIX KOHYCOB.
IInmomans
IIOBEPXHOCTH 151
IIOBEPXHOCTH KOHYCA.
CrepeoMeTpuyeckue 3aaauu

OOKOBOM
MMOJTHOU

Ha JIOKa3aTEeIbCTBO u

BBIYHCIICHHUE, MOCTPOEHUEM

CEUCHU NUIIMHAPA, KOHYyCA.
[Ipukiagueie 3a7a4u,

CBSI3aHHBIE C HWJIMHAPOM
Cdepa u map.

[lepeceuenue cdepsol u mapa
¢ miockoctero. Kacanue mapa
u chepsl mIockocThio. Bum u
U300pakeHure mapa.

VYpaBuenue cdepsl.
[Tnomans chepsr u e€ gacTeil.

CummeTpus cdepsl U mapa.

CtepeomeTpruuecKkue 3aaadu

Ha JI0Ka3aTeIThCTBO u
BBIUMCIICHNE, CBS3aHHBIC CO
chepoit u apom,

MMOCTPOCHUEM WX CEYEHHM
IJIOCKOCTBIO.

CBobGoaHo ONepHpPOBATH
NOHSTUSIMH . HWIMHIPUYECKas
NOBEpPXHOCTh,  ImiuHAp.  H3yuars

CHOCOOBI TMONYYEHUS IMJIMHJPUYECKOM
MOBEPXHOCTH, LIWIMHAPA.

MN300paxaTy UWIMHAP U €rO
CEYEHUS INTIOCKOCTHIO.

CBobOoaHo ONepupoBaTh
MOHATHSIMHU: KOHUYECKasi TOBEPXHOCT,
KOHYC, YyCE4Y€HHbIM KOHyc. M3yuats
CHOCOOBI  TOJNYYEHUS ~ KOHUYECKOM
MOBEPXHOCTH, KOHYCAa.

HN300paxkaTh KOHYC U €ro CEYeHUs
IJIOCKOCTBIO, MPOXOIAIIEN yepe3 oCh, U
IIJIOCKOCTBIO, IIEPIICHIUKYIISIPHON K OCH.

BeiBoauTH bopMyJbl IUIs
BBIUMCJIEHUS  OOKOBOM W  TOJIHOM
IIOBEPXHOCTEH TEJl BPALLCHUS.

Pemath cTepeomMeTpudeCcKue 3a1a4u,
CBA3AaHHBIE C  TeJaMU  BpAIlCHHUS,
HaXOXKJIEHUEM IUIomaan OOKOBOM U
IIOJIHOW TOBEPXHOCTH, IIOCTPOCHUEM
CCYCHUM.

Hcnoab30BaTh NpHU peLICHUN 3a1ad
IUTaHUMETpUUYECKre (HaKThl U METOIBI.

CpaBHUBaTHL U aHAJM3UPOBATH
YTBEPKIEHUA C LEJIbI0 BBISIBICHUSA
JIOTUYECKHU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHUI.

AHAJIM3MPOBATh U MOAEJMPOBATH
Ha  SI3bIKE  TEOMETPUM  peajbHbIe
CUTyalluu, CBSI3aHHbIE C KOHYCOM U
UUJTUHIPOM.

HccaenoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM YHCJI€ U C HCHOJIb30BAHHEM
amnmnapara ajareopbl

AKTYaJau3upoBaTh (GaKkTbl U METOJIbI
IJIAHUMETPUH,  PEJICBAaHTHBIE  TEME,
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[Ipuxnagueie 3a71a4H,

CBA3aHHBIE cO cdepoil
IAPOM.

[ToBTOpEHUE:  OKPYKHOCTH
Ha IUIOCKOCTH, BBIYMCIIEHUS B
OKPY’KHOCTH, CTaHJApPTHBIE
moao0oust

Paznuunsie KOMOUHAIUU
TeN BpalIEHUs "
MHOT'OTPaHHUKOB.

3agaun nmo teme «Tema u
MOBEPXHOCTH BPAIICHUS

MPOBOAUTDL AHAJIOI'UH.

CBobGoaHoO OIepHpPOBATH
NOHATUSIMH. cdepa U TmIap, ICHTP,
paauyc, nuameTp cdepsl U mapa.

HUccaenoBarnb B3aUMHOE

pacmonoxenne chepsl U TIOCKOCTH.

DopMyaMpoBaTh OIIpELIEIICHUE
KacaTeJIbHOH TIIOCKOCTH K cdepe.

Jloka3pIBaTh TEOPEMBI O CBOWCTBE H
NPU3HAKE KacaTeIbHOU MIOCKOCTH.

BoiBoauTH bopmyny TSI
BBIUMCIICHHUS Tutommamu chepsl depes
paauyc cdepsl.

PemaTtp crepeoMeTpuuecKue 3a1auy,
CBSI3aHHBIE CcO cdepoil U TIApOM,
HaxOXKJIeHueM 1iomann chepsl u e
qacTel, MOCTPOCHUEM CEUCHHU Chephl U
nrapa.

AHaJIM3UPOBAThL U MOJAEJHPOBATH
Ha  s3bIKE T'COMETPUU  peajbHbIC
CUTyalli¥, CBsI3aHHBIE C IApOM U
cepoii.

PemaTp npocThie 3a7a4M, B KOTOPBIX
burypupyror KOMOUWHAIUU Tem
BpaIlleHUs] 1 MHOTOT'PaHHUKOB.

Hcnoab30BaTh NpU peUICHUH 3aj1ad,
CBA3aHHBIX €O cdepoii W Mmapowm,
TUTAaHUMETpHUYECKUEe (HaKThl © METOJIBI.

Pemathb crepeoMeTpHUSCKUC 3a1aUH,
CBSI3aHHBIE C  TeJNaMH  BpaIICHUS,
MOCTPOCHUEM CEUEHUH TeIl BPAICHUS, C
KOMOWHAIIMSIMU ~ TENl  BpalieHus U
MHOTOTPaHHUKOB.

IIpoBoAUTH JIOTHYECKH KOPPEKTHHIC
JOKa3aTeNbHbIE  PAcCCYXKJIEHUs  TpH
pEelIeHNN  TEOMETPUYECKUX  3ajad,
CBSI3aHHBIX C TMEPINEHIUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHAJIM3UPOBATHL U MOJEJUPOBATH

Ha SA3BIKC reoMCcTprun PCalIbHEBIC
CUuTyaluu, CBA3aHHBIC C
MHOI'OI'paHHHUKaMH.

I/ICCJIeIlOBaTL IMIOCTPOCHHBIC MOJCIIN,
B TOM 4YHCJIC U C HCIIOJIBb30BaHUECM
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anmnapara ajareopsl.

INnomaau
MOBEPXHOCTH U
00bEMBI
KPYIJIBIX TeJI

(9 9)

O6béM mumnunapa. Teopema
00 00BEME MPAMOTO UINHAPA.

[Tnomann OOKOBOI u
IIOJTHOM IIOBEPXHOCTHU
HUIUHAPA.

Brruncnenue 005EMOB Te C
ITIOMOIIIBIO OIIPEICIIEHHOTO
unTerpana. O0bEM KoHyca.

[Lnomagn OOKOBOH 51
IIOJTHOM IIOBEPXHOCTH KOHYCA.

Crepeomerpuueckue
3a/1a4H, CBSI3aHHBIE c
BBIYHMCIICHUEM 00BEMOB
UIUHIpA, KOHYyCa.

[Ipuknannple 3amadu 1O
TeMe «OO0BEMBI U IUIOHIATU
ITOBEPXHOCTEM TEIL.

O06BEM mapa W MIAPOBOTO

cektopa. Teopema 00 00BEME
mrapa. [Imomans cdepsl.
CrepeomeTpudeckne
3a/1auH, CBSI3aHHBIC C
BBIYUCIICHHEM O00BEMOB Iapa,
IIApOBOTO CETMEHTA, IIapOBOTO

CeKTopaA.
[Ipuxiagaeie  3amgaym MO
TEME «O0BEMBI TEI,

CBSI3aHHBIE ¢ 00BEMOM IIapa u
IJIOMIAIbIO CEepHI.
CoOTHOILIEHUS MEXTY
IJIOMIAISIMU  TIOBEPXHOCTEH M
00BbEéMaMHU ITOJOOHBIX TEJL.

[TonoOHbIE Tena B
IIPOCTPAHCTRE.

N3menenne o0bEMa 1ipu
o100HH.

CtepeomeTpruuecKkue
3a/1a4H, CBSI3aHHBIE c

BBIYHCIICHUEM OOBEMOB TEN U
IJIOIIA/IEH MOBEPXHOCTEN

CBobGoaHo OIepHpPOBATH
NMOHATHAMHU. OO0BEM Tejna, IUIONIAIb
MTOBEPXHOCTH.

DopMyJIHPOBATH OCHOBHbBIE

CBOICTBa OOBEMOB.

Jloka3pIBaTh TeopeMbl: 00 00BEME
HUJTUHIPA,; 00 00BéMe KOHYCa.
BoiBoauTh (GOpMYyIbl 711 BBIYUCIEHUS
00BbEMa yCeu€HHOTO KOHYCa.

HccaenoBaTh NOCTPOECHHBIE MOJIEIIH,
B TOM YHCJIE€ M C UCHOJb30BaHUEM
anmnapara anreOphbl.

3HATh BO3MOXHOCTH PEIICHUS 3a/1a4
Ha IIOCTPOCHUE LIUPKYJIEM U JIMHEUKOM,

0 KJIACCUYECKHX Hepa3peuImMbIX
3a/1a4dax.

CBobGoaHo OnepupoBaTh
MOHATHSIMU . 1apOBOM CErMEHT,
IapoOBOM  CJIOM, IIApOBOM  CEKTOpP,
OCHOBaHME H  BBICOTA  CErMEHTAa,

OCHOBAHHUC M BBICOTA IIAPOBOIO CJIOA.

BbIBOIUTH bopMyIIBI IS
HaxoXIeHuss  00BEMOB  IIapoOBOTO
CerMEHTa, IIapOBOT0 CEKTOPA, TUIOIIA !
cdepsl.

Jloka3piBaTh TeopeMy 00 o00BéMe
mnrapa.

Pemath cTepeomMeTpruyecKue 3a1a4H,
CBsI3aHHBIE C 00BEMOM IIIapa, MapoOBOTrO
CEerMEeHTa, I1apOBOT0 CeKTopa,
IJIOMIAIbIO C(EpHI.

CpaBHMBaTHL U aHAJM3UPOBATH
YTBEPXKJICHUSA C 1IEJIbI0  BBISBICHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUI.

AHAJIM3UPOBATH U MOJAEJIMPOBATH
Ha  sA3bIKE TE€OMETPUU  peajibHbIC
CUTYyallluM, CBSI3aHHBIE ¢ 0OBEMOM I11apa,
I1apOBOTO CEerMeHTa, 1apOBOTO
CEerMeHTa, IJIOMIAbI0 CPephl.

CBoOoaHoO onepupoBaTh
NMOHSITHEM. TMOJO0HBIC TeNia B
MIPOCTPAHCTRE.
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Boruucasate  00bEMBI  TEnN c
MOMOIIIBIO ONPEACIEHHOTO UHTErpaa.

Pemathb cTepeomMeTpruiecKkue 3a1auu,
CBSI3aHHBIE C COOTHOILICHUSIMU MEXKIY
MJIOIAISIMU TIOBEPXHOCTEH U 00BEMaMuU
MOJ00HBIX TEJL.

IIpoBOAUTH JIOTUYECKH KOPPEKTHHIE
JA0Ka3aTejibHble pacCyKJAeHusi Ipu
pEIIEHUH  TEOMETPUYECKUX  3ajad,
CBSA3aHHBIX C BBIYUCICHUEM OOBEMOB
TeT C TOMOIIBID  ONpeAeIEHHOTO
WHTErpaa, HaXO0XJICHHEM
COOTHOIIEHUS ~ MEXIY  IUIOIIAISIMU
MOBEPXHOCTEH U 00bEMaMU TMOJOOHBIX
TeJ.

AHATU3MPOBATH U MOJEJTHPOBATH
Ha  S3BIKE  TEOMETPUU  pEalIbHbIC
CUTyalluu, CBsI3aHHbIE C O0BEMaMU U
MOBEPXHOCTIMU TeJI, HA JI0Ka3aTEIbCTBO
U Ha HAXOXJICHHE T'C€OMETPHUYCCKUX
BEJINYUH
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JABukeHus
(549)

JIBW>KEHUsT ~ IIPOCTPaHCTBA.
OtobOpaxkenusi. [[BrkeHuss
paBeHcTBO  uryp.  OOuue
CBOMCTBA JBIDKCHUM. Buabl
JIBUKCHUU MapAJUIETIbHBIN
MEPEHOC, HEHTpaIbHas
CUMMETpUS, 3epKabHas
CUMMETpHUsI, TIOBOPOT BOKPYT
IPSIMOA. [IpeoGpazoBanus
nonobus. llpsmas wu cdepa

Ditnepa.
['eomeTpuueckue 3agauud Ha
MPUMEHEHHE IBUKCHUS

CBobGoaHoO ONepHpPOBATH
NOHATHSIMU OoTOOpakeHue
OpocTpaHCTBa Ha ce0s, JIBHIKEHUE
IPOCTPAHCTBA; LIEHTpalbHasi, OCeBas H
3epKajibHasi CUMMETPUH, NapajuleIbHbIN
NEPEHOC; PAaBEHCTBO U 1oaooue Gpuryp.

Jloka3bIBaTh YTBEPXKIEHUA O TOM,
YTO LIEHTpaJIbHAsI, OCeBasi U 3epKajbHas
CUMMETPUH, MAPAJLICIBbHBIN I[EPEHOC
SBIIAIOTCS JBUKEHUSMU. BBINOIHATH
npeoOpa3zoBaHus MOA0OUS.

OnepupoBaTh NOHATHUAMU: TpsiMas
u chepa Diinepa.

Pemiath reoMerpuyeckue 3agadyM c
UCIOJIb30BAaHUEM JBUKEHUH.

Hcnoan3oBaTh Mpu pelieHuu 3aaad
JBUKEHUSI ~ TPOCTPAaHCTBA U ux
CBONCTBA.

CpaBHMBaTHL U AaHAJM3MPOBAThH
YTBEPXKJIEHUS C 1EIbI0  BBISBICHUSA
JIOTUYECKHU KOPPEKTHBIX "
HEKOPPEKTHBIX PAaCCYXKIACHUM.

HccnenoBaTh NOCTPOECHHBIE MOJEIH.

HUcnoab3oBaTh uudposbie

pecypchl
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IToBTOpEHUE,
000011IeHNE u
CHCTeMATH3AIUSA
3HAHMI

(17 )

O6o0umiaroniee MOBTOPEHUE
MOHATUA M METOJNOB Kypca
reometpun  10-11 knaccos,
CHCTEMAaTH3aLUs 3HAHUM.

Hcropus pa3BUTHUA
CTEpEOMETPUN KaK HAYKU U €€
pOJib B Pa3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Pemath crepeomeTpuueckue 3agayu
Ha JOKa3aTeJIbCTBO MAaTEMAaTHUYECKHUX
OTHOIIICHUH, HaX0XKJICHUC
FEOMETPUYECKUX BEJIMYUH (JIJIUH, YTJIOB,
momaaei, o0bEMOB).

HUcnoan3oBarh peLIeHnn
CTEPEOMETPUUECKUX 3a7a4
MJIaHUMETpUUYecKue (HaKThl U METOIBI.

IIpoBOAMTH JIOTUYECKH KOPPEKTHBIE
JIOKA3aTeJIbHbIE  PACCYXICHUS  IpU
pelIeHUn CTEPEOMETPUUECKUX u
MJIAHUMETPUUECKUX 3a7a4.

CpaBHuBaTH W aHAJIM3UPOBATH
pealbHbIE  CHUTyalldd W  BBIABIATH
BO3MOXHOCTh €€ MOJEIUPOBAHUS Ha
A3bIKE TCOMETPUHU.

MoneaupoBath pealbHYIO
CUTyallUl0 Ha A3bIKE TEOMETPUHM U
HCCJIeI0BATh TTOCTPOCHHbIE MOJICNIH, B

pu

TOM 4YHCJI€ U C HCIOJIb30BaHUEM
anmapara anreOpsbl.
HUcnonb3oBaTh KOMITbIOTEPHBIE

IIpOrpaMMBbl [IPU PELICHUU 3a/1a4.
Honyuyars npeacTaBjieHne 0
reOMETPUM KaKk O pa3BUBAIONICICS
HAayKe, MCCICAYIOIEH OKPYKarOIIU
MHp,  CBSI3aHHOM € peaJbHbIMU
0o0BbEeKTaMH,  TOMOTAIOIIEH  PEIIUTh
peanbHbIE KU3HEHHBIE CUTYAllUU O POJIU
CTEPEOMETPUH B pa3BUTUHU
COBPEMEHHBIX WMHXEHEPHBIX u
KOMITbIOTEPHBIX TEXHOJIOTHI
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IHoypounoe mnanuposanue 'EOMETPUS, 10 kiaacc

(34 B Hene10, 34 yueOHBIX Heen, UTOro — 102 u)

Ne Jama Tema ypoka
n/n | Ilnan ‘ Dakm
BBenenue B crepeoMeTpuio -234
1 1 neoena OcHOBHbIE MPaBUIIa U300PAKEHMS HA PUCYHKE TIJIOCKOCTH, IMapajlIeIbHBIX
IpsIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA.
2 [lonsTHS cTepeoMeTpur: TOUKaA, IPsIMast, IIIOCKOCTh, IPOCTpaHCTBO. OCHOBHBIE

paBwJia N300paKCHUS HA PUCYHKE IUIOCKOCTH, MapauUIeIbHBIX MPSIMBIX
(oTpe3koB), CEpeIMHBI OTPE3Ka.

3 [TonsTHs: nepecekaronnecs MIOCKOCTH, epeceKarouIuecs npsMas 1 MiI0CKOCTh;
MOJIYIPOCTPAHCTBO.

4 2 neoens [TonsTHs: nepeceKkaroniuecs MIOCKOCTH, epeceKarouIruecs npsaMas 1 MiI0CKOCTh;
MOJIYIPOCTPAHCTBO.

) MHororpaHHHUKH, 1300paXeHHE MPOCTEHITUX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB.

6 MHororpaHHHUKH, H300paXEeHHE MPOCTEHIITNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIIECTBYIOIINX 0ObEKTOB.

7 3 nHedens AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPHH | TIEPBBIE CIECICTBHS U3 HUX.

9 AKCHOMBI CTEPEOMETPHH | TIEPBEIE CieAcTBHS W3 HUX. CrIocoOBI 3a1aHus
MPSIMBIX U TFIOCKOCTEH B mMpocTpancTBe. O003HAUYCHHS TIPSIMBIX M TUIOCKOCTEH.

10 4 nedensn N300paxkenue ceyeHuit mupamuibl, Kyoa u mpu3Mbl, KOTOPbIE IPOXOIST Yepe3 UX

pebpa. N3obpakeHue nepecedeHus MoJTydeHHBIX INTIOCKOCTEN. PackparmBanue
MIOCTPOCHHBIX CEUEHUN Pa3HbIMU LIBETAMHU.

11 N300paxkenue ceyeHuit mupamubl, Kyoa u Mpu3Mbl, KOTOPbIE TPOXOIAT Yepe3 X
pebpa. N3obpakeHue nepeceyeHus MoJyIeHHBIX ITIOCKOCTEN. PackparmmBanue
MOCTPOCHHBIX CEUEHUN Pa3HBIMU [IBETAMHU.

12 N300paxkenue ceyeHuii mupamuibl, Kyda u mpu3Mbl, KOTOPbIE IPOXOIST Yepe3 UX
pebpa. M3ob6paxkeHue nepecedeHus MoJiyueHHBIX MIIOCKOoCcTel. PackpamnBanue
MOCTPOCHHBIX CEUCHUIN PA3HBIMU LIBETAMH.

13 5 Hedensn N300paxkenue ceyeHuit mupamuibl, Kyoa u mpu3Mbl, KOTOPbIE IPOXOIST Yepe3 UX
pebpa. M300pakeHre nepeceueHns MOMyIeHHBIX II0CKOCTel. PackpamuBanue
NIOCTPOEHHBIX CCYCHU Pa3HBIMU IIBETAMH.

14 Merton creioB JJIs MOCTPOCHUS CEUCHUH.

15 Mertona cnenoB s NOCTpOeHUs cedeHrid. CBOMCTBA MEPECCUCHUH MPAMBIX U
MJIOCKOCTEH.

16 6 nHeodens Mertona cnenoB s NOCTpOeHUs cedeHrid. CBOMCTBA MEPECCUCHUH MPAMBIX U
MJIOCKOCTEH.

17 IToctpoenue cedenuii B mupamue, Kyoe 1o TpeMm Toukam Ha pedpax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aKCh [IaroB MOCTPOCHUSI.

18 IToctpoenue cedenuil B nupamue, Kyoe o TpeM Toukam Ha pedpax. Co3nanue
BBIHOCHBIX YEPTEKEH 1 3aMUCh I1aroB MOCTPOCHHUSL.

19 7 Heoensn [TocTpoenue ceuenwnii B nmupammue, Kyoe o Tpem Toukam Ha pedpax. Co3ganue
BBIHOCHBIX YePTEKEH U 3alKCh [IaroB MOCTPOCHUSI.

20 [TocTpoenue ceuenwnii B mupamuie, Kyoe mo Tpem ToukaM Ha pedpax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aMUCh Iar0B MOCTPOCHHUS.

21 [ToBTOpEHUE MIIAHUMETPUU: TEOPEMA O MPOTIOPIMOHATBHBIX 0Tpe3kax. [lomobue
TPEYroJbHUKOB.
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22 8 neoena [ToBTOpenue nuanumeTpuu: Teopema Menenas. PacueTsl B cedeHHAX Ha
BBIHOCHBIX UYepTexax. Mlcropus pa3BUTHS INIAHUMETPUN U CTEPEOMETPUH.
23 KontpoabHas pabora Nel «Akcuomsl crepeomerpun. CedeHus»
B3anMHoe pacnosiokeHne NpPAMbIX B IPOCTPaHCTBe — 64
24 B3aumHoe pacnosoxeHue npsamseIx B IpocTpaHcTBe. CKpelmuBaroecs npsmble.
[Ipu3naku ckpemuBaromuxcs npsmMbix. [lapamiensHbie nTpsiMble B TPOCTPAHCTBE.
25 9 Heoensn TeopeMa 0 CyleCTBOBAHMM Y €AMHCTBEHHOCTH MPSAMON MapaJuIeIbHOM TaHHOMN
IpSIMOM, MPOXOASIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIeKALIeH Ha JaHHON
npsiMoi. JleMMa 0 mepecedeHuy napajiebHbIX MPSIMBIX IIJIOCKOCTHIO.
26 [TapannenbHOCTB Tpex NpsIMbIX. Teopema 0 Tpex napajiebHbIX IPSIMbIX.
TeopeMa 0 CKpemMBaOIIMNXCS TPSIMBIX.
27 [TapannensHoe npoekTupoBanyre. OCHOBHbIE CBOWCTBA MapalieIbHOIO
npoexkTupoBanus. 300paxenue pa3HpIX QUIyp B napauieIbHOW MPOEKIUHU.
28 10 entpanpHast mpoeKIus. YTOJ ¢ COHATPABICHHBIMUA CTOPOHAMH. YTOJ MEXKTY
Helens NPSAMBIMHU.
29 3aauy Ha 10Ka3aTeNbCTBO U UCCIIEJOBAHNE, CBA3AHHBIE C PACIIOJIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE.
IapanieJbHOCTh NPSAMBIX M IJIOCKOCTEH B POCTPAHCTBE — 84
30 [ToHsTHA: MapaJIETbHOCTh NPSIMOM U TIIOCKOCTH B TTpocTpaHcTie. [Ipu3Hak
MapajuIeIbHOCTH IPSIMON U MIIOCKOCTH. CBOMCTBA NApAJIEIbHOCTH MPSIMON U
IIJIOCKOCTH.
31 11 ['eoMeTpuueckue 3a1a4un Ha BRIYMCICHUE U JOKA3aTEIbCTBO, CBSI3AHHBIE a
Heoens MapajIeIbHOCTHIO MPSMBIX U MJIOCKOCTEN B IPOCTPAHCTBE.
32 [TocTpoenune ceuenns, TPOXOAAIIETO Yepe3 JaHHYO IPSIMYIO Ha YEPTEXKE U
MapajiyIeIbHOIO APYrou npsiMoi. Pacuer OTHOILICHHMIA.
33 [TapannenpHas npoeKuus, IpUMEHEHUE 7S IOCTPOSHUS CeYeHHM Kyba u
napaenenunena. CBoiCcTBa napauiesienunea u Npu3Mal.
34 12 [TapamnenpHble muiockocTy. [Ipr3HaKku mapamuieTIbHOCTH ABYX MJIOCKOCTEM.
35 Helens Teopema o mapauIeTbHOCTH ¥ €IMHCTBEHHOCTH TUIOCKOCTH, MPOXO/IAIIEH Yepes
TOUKY, HE IPUHAJICKALIYIO TAaHHOM MJIOCKOCTH U CIIEJICTBUS U3 HEE.
36 CBoiicTBa napajIeNbHBIX INIOCKOCTEN: O MAPALIEIbHOCTH NPSIMBIX [EPECEUEHUS
IIPU NEPECeUEHUH IBYX apasuieIbHbIX MIIOCKOCTEN TPEThEH.
37 13 CpoiicTBa napauieabHbIX IIIOCKOCTEN: 00 OTpe3Kax napaieabHbIX MPSMBIX,
Hedensn 3aKJIIOUEHHBIX MEXK]y apaieIbHbIMU IIOCKOCTSMH; O TIEPECEUCHUHN MIPSIMOU €
JBYMsI MTapaljIeIbHBIMU IIOCKOCTSAMU.
IlepneHIUKYISIPHOCTH NPSAMBIX U IJIOCKOCTel B IPOCTPaHCTBE — 259
38 [ToBTOpenue: Teopema Iudaropa Ha MIOCKOCTH.
39 [ToBTOpEHUE: TPUTOHOMETPHS MIPSMOYTOJILHOTO TPEYTOJIbHUKA.
40 14 CBoiicTBa Ky0a ¥ IpSMOYTOJILHOTO Mapajuieenunesa.
41 Hedensn Boruncnenue 1uH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM Mapasieienure/e.
42 [lepnieHIuKyIApHOCTD MPSAMOM U MIIOCKOCTH. [IpH3HaK NepeHuKYIIPHOCTH
IIPSIMOM U INIOCKOCTH.
43 15 [lepneHuKyISIpHOCTD NPSAMOM U MIOCKOCTH. [Ipu3HaK neprneHInKynsipHOCTH
HeOens NPsIMOM M TJIOCKOCTH.
44 Teopema o CylecTBOBaHNYU U €IMHCTBEHHOCTHU IIPSAMOM, POXOAAIIEN Yepe3
TOYKY IPOCTPAHCTBA U NEPIEHANKYISIPHOMN MIOCKOCTH.
45 [InockocTu U nepreHIMKYISIPHBIE UM MPSMbIE B MHOTOTPaHHUKAX.
46 16 [InockocTu U nepreHIMKYISIpHbIE UM MPSMbIE B MHOTOTPaHHUKAX.
47 Hedens [Tepnennukynsip u HakioHHas. [locTpoeHue nepneHauKyaspa U3 TOYKU Ha
MPSAMYIO.
48 [Tepnennukynsip u HakinoHHas. [locTpoeHue nepneHauKyasipa U3 TOYKU Ha
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HPSIMYIO.

49 17 Teopema o Tpex neprneHuKkyisipax (nmpsamas u ooparHas)
50 Helens Teopema o Tpex neprieHIuKymspax (mpsimas u oopaTHasi)
o1 VYTr0J MKy CKpeIMBAIOIIMMUCS IPSIMbBIMH.
52 18 [Touck neprneHuKyISIpPHBIX IPSIMBIX C IOMOULIBIO IEPIEHUKYIISIPHBIX
Helens IIJIOCKOCTEM.
53 OpToroHanabHOE MPOCKTHPOBAHUE.
o4 [TocTpoenue ceuenuii Kyoa, mpu3Mbl, IPABUJIBHON MHUPaMUIbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIIMH.
55 19 [TocTpoenue ceuenuii Kyoa, mpu3Mbl, IPABUIBHON MHUPaMUIbI C TIOMOIIBIO
Hedens OpPTOTOHAJILHOM MPOEKIIMH.
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTENIBHO MIIOCKOCTHU. [TnockocTn cumMmMerpuii B
MHOTOTpPaHHUKAX.
S7 [Ipu3Hak nepneHMKyIspHOCTU MPSIMOM U MJIOCKOCTH KakK CJIEICTBUE CUMMETPUH.
58 20 [IpaBuiIbHBIE MHOTOTPAHHUKH. Pacdyér pacCTOSTHMI OT TOYKH JI0 TUNIOCKOCTH.
59 Hedens [IpaBunbHBIE MHOTOIPaHHUKU. Pacuér paccTOsIHUIM OT TOYKHU JI0 TUIOCKOCTH.
60 CriocoObl OMYCTUTDH MEPHEHIUKYIISAPBI: CHMMETPHS, CIIBUT TOUKH I10
MapajuIeIbHON IPSIMOM.
61 21 CaBur no HenmapauielbHON NPSIMOM, H3MEHEHHE PACCTOSIHUIA.
62 Heoens KontpoabHnasi padora Ne 2 «B3anMHoe pacnosioxeHue NpsiMbIX U
IVIOCKOCTEH B IIPOCTPAHCTBE)
Yrabl u paccrosinus — 164
63 [ToBTOpEHUE: Yyroa MeX Iy NPSIMBIMH Ha INIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMa KOCHHYCOB.
64 22 [ToBTOpEHME: yron Mex 1y CKpEIMBAIOIIUMHUCS IPSIMBIMU B IIPOCTPAHCTBE.
65 Helens ['eomeTprudeckre METOIbI BBIYMCIICHUS YTJIa MK Ty IPSIMBIMU B
MHOTOTpPaHHUKaX.
66 JByrpanHbiii yroj. CBOMCTBO JIMHEHWHBIX YIJIOB ABYTPAHHOTO yIJia.
67 23 [TepnenqukynspHble III0CKOCTH. CBOMCTBA B3aUMHO NEPIEHANKYIISIPHBIX
Helens IJIOCKOCTEM.
68 [Ipu3Hak nepneHaAuKyIspHOCTH IUIOCKOCTEN; TEOpEMa O MPAMOU IEPECEUCHUS
JBYX IJIOCKOCTEH MEPIEeHIUKYISAPHBIX TPEThEH MITOCKOCTH.
69 [IpssmoyronbpHBIN Napaienenune; Kyo; u3MepeHus, CBOMCTBa IPSIMOYTOJIbHOTO
napasuiesenurnesa.
70 24 Teopema 0 TuaroHanu NpsIMOYroJIbHOTO NapasuiesienuIe a U caeiCTBUE U3 Hee.
71 Hedensn CrepeoMeTpHruecKue U MPUKIIAJIHbIE 33/1a4H, CBSI3aHHBIE CO B3aMMHBIM
PacCIOJIOKEHUEM MPSAMBIX U MIIIOCKOCTEH.
72 [ToBTOpEHUE: ckpenuBaroyecs npsiMple, NapauieabHble TNIOCKOCTH B
CTaHIAPTHBIX MHOTOTPAaHHHUKAX.
73 25 [Tapa napannenbHbIX IOCKOCTENW HA CKPELIMBAIOIIUXCS MIPSAMBIX, PACCTOSIHUE
Hedens MEX/1y CKPEIIMBAOIIMMHUCS MPSIMBIMU B TIPOCTBIX CUTYaIUSX.
74 PaccTostHue OT TOUKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JIO IIJIOCKOCTH.
75 Brrunicnenue paccTosiHUM MEX/1y CKPEILIMBAIOIUMHUCS MPSMBIMH € TOMOIIBIO
NEPIIEHIUKYIIPHON MJIOCKOCTH.
76 26 TpexrpanHblil yro, HepaBeHCTBO JUIs TpeXrpaHHbIX yrioB. Teopema [udaropa,
Hedens TEOPEMBI KOCHHYCOB ¥ CUHYCOB UIsl TPEXTPAaHHOTO yIJIa.
77 OeMeHThl cheprudecKoil FreOMETPUN: T'eoie3nUeCcKie JMHUN Ha 3eMIIe.
78 KonTtpoabHas pabora Ne 3 «Yribl u paccTOSTHUD)
MHOrorpaHHMKH - 74
79 27 CucremaTtu3zanus 3HaHU « MHOTOTPaHHUK U €0 3JIEMEHTHI»
80 Heoensa [Mupamuna. Bunel nupamun. [lpaBuiibHas nupaMuja.
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81

IIpusma. [Ipssmast u HaksoHHas npu3Mel. [IpaBriibHas npusma.

82 28 [psmoii napaienenumnea, mpsMOYyTroJbHBIN TapalIeIeHIe I, Ky0.
83 Helens Brimykiibie MHOTOTpanHuKH. Teopema Diinepa.
84 Brinykisie MmHOTOTpanHuku. Teopema Ditnepa. [IpaBuiibHbIe U OTYIPaBUIbHBIE
MHOTOTPaHHUKH.

85 29 Kontpoabnas padora Ne 4 «MHOrorpaHHuKH»

Helens

BekTops! B npocTpancTBe — 124

86 [TonsiTne BEeKTOpa HA TUIOCKOCTH U B IPOCTPAHCTBE.
87 CyMMa BEKTOpOB.
88 30 Pa3zHOCTH BEKTOPOB.
89 Hedens [TpaBwuio napamrenenumena.
90 YMHOKEHHE BEKTOpa Ha YUCIIO.
91 31 Paznosxenue BekTopa 1o 06a3ucy Tpex BEKTOPOB, HE JICKAITUX B OJHOM

HelenA IUTOCKOCTH.
92 CkarsipHO€ TTPOU3BEICHUE.
93 Brranciienue yria Mexry BEKTOpaMH.
94 32 [Ipocreiimue 3a1aun ¢ BEKTOPAMH.
95 Heoens [Ipocreiimme 3a1a4u ¢ BEKTOPaMHU.
96 [IpocTeiimme 3a1a4m ¢ BEKTOPaAMH.
97 33 [Ipocreiinmue 3a1a49u ¢ BEKTOPAMH.

Heldens

IToBTOpEeHUe, 06001IeHHEe U CHCTEMATH3AIUS 3HAHUI — 5S4
98 OO6o0menre 1 cucTemMaTu3aus 3HaHul «B3anMHOe pacnoioKeHUE MPSIMBIX U
IUTIOCKOCTEMN B MMPOCTPAHCTBE
99 O06o0menre u cucTemMaTu3anus 3HaHuH « MHOTOTPaHHHUKNY
100 | 34 Wrorosast koHTpoJibHAsA paboTa
101 | neoens Wrorosas koHTpoJIbHAs paboTa
102 OO6o01enre 1 cucTeMaTU3alusl 3HAHUH: aHAIN3 KOHTPOJILHOM paboTHI.
HTOIO - 1024
IHoypounoe nnanuposanue 'EOMETPUS, 11 kaacc
(34 B Heae10, 34 y4eOHBIX HeeH, UTOro — 102 u)
No Jama Tema ypoka
n/n | Ilhan ‘ Daxkm
AHaquTHYecKasi reoMeTpus - 154

1 [ToBTOpeHue Tembl «KooparHATHI BEKTOpA Ha IIOCKOCTH U B IPOCTPAHCTBE)
2 [ToBTOpenue Tembl «CKaISIPHOE MPOU3BEICHUE BEKTOPOBY
3 [ToBTOpeHue TeMbl «BbrauciaeHus yria Mexx1y BEKTOpaMy B TPOCTPAHCTBE
4 [ToBTOpEeHUe TeMbl «YpaBHEHHE IPSIMOM, MPOXOIAIIEH Yepe3 ABe TOUKU
5 YpaBHEHHeE MJI0CKOCTH, HOpMaJjb, YpaBHEHHE TUIOCKOCTH B OTPE3KaX.
6 YpaBHEHHeE MJI0CKOCTH, HOpMaJjlb, YpaBHEHHE TUIOCKOCTH B OTPE3KaX.
7 BexTtopHoe nponsBeieHue.
8 JluHeiHbIe HEpaBEHCTBA, TUHEHHOE MPOTrpaMMHUpPOBaHHE.
9 JluHeiiHbIC HEpaBEHCTBA, TMHEHHOE MPOTrpaMMHUPOBAHHE.
10 AHANIUTHYECKUE METOBI pacuéTa yriia MexXIy IpSIMbBIMUA B MHOTOTPaHHUKAX.
11 AHANIUTHYECKUE METOIBI pacuéTa yria MeX Iy IpSIMbIMUA B MHOTOTpaHHUKAX.
12 dopmyna pacCTOSIHHSI OT TOYKHU J0 TIOCKOCTH B KOOPAUHATAX.
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13

HaxoxaeHue paccTostHUM OT TOUKH JI0 IIJIOCKOCTH B KyOe.

14 HaxosxieHne pacCTOsIHUM OT TOYKH JI0 TUIOCKOCTH B IIPABHIIBHOM MUpaMULE.
15 KonTtpoabHas pabora Ne 1 «KAHaJuTHYeCKasi reoMeTpUsD)
IloBTOpeHue, 00001IeHNe U cucTeMaTu3anus 3HaHuil «MHororpannnku. CeyeHusi MHOTOTPAHHUKOBY —
154

16 CeycHHsSI MHOTOTPaHHUKOB: CTaHIAPTHBIC MHOTOT PaHHUKH.

17 CeueHurst MHOTOTPAHHUKOB: METO/I CJIEJIOB.

18 CeycHHsI MHOTOTPAHHUKOB: CTaHAAPTHBIC TUIOCKOCTH, IIEPECCUCHUS MPSAMBIX U
TUTOCKOCTEH.

19 [NapannenbHbie MpsIMbIE U MJIOCKOCTHU: TTApAJUICIbHBIC CEUCHUSI.

20 [NapannenbHbie TPSMbIE U MJIOCKOCTU: PACcYeT OTHOIICHUH.

21 [TapamienpHble IpsIMBIE U TIVIOCKOCTH: YIJIbI MEX/Ty CKPEIINBAOIIUMUCS
TIPSIMBIMH.

22 [TepieHIUKYIIIpHBIC TIPSMBIC U TUIOCKOCTH: CTaHIAPTHBIE TTAPhI
MEePICHIUKYIIIPHBIX ITIOCKOCTEH M MPSAMBIX, CAMMETPHH MHOTOTPaHHUKOB.

23 [eprieH MKy pHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMa O TPeX MEePIeHIUKYIISIpaXx.

24 [TepnieHMUKYIIIPHBIC TIPSIMBIC U TUIOCKOCTH: BEIYMCIICHUS JITHH B
MHOTOTPaHHUKAX.

25 [ToBTOpEHUE: IO MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJISI TIJIOIIAJICH,
cooOpakeHHs To100us.

26 [ToBTOpEHME: TUTOIIAAM MHOTOYTOJILHUKOB, (DOPMYJITBI 1715 TUTOIIAICH,
cooOpakeHus To100us.

27 [ToBTOpEHME: TUTOIIAAM MHOTOYTOJILHUKOB, (POPMYJITBI 7S TUTOIIAICH,
cooOpakeHus To100us.

28 [lnomany ceyeHnii MHOTOrpaHHUKOB: TIJIOMIAIA MIOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpPaKEHUS MOI00uS.

29 [lnomany ceyeHnii MHOTOIPaHHUKOB: TUIOIIAIA IOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOPaKEHHUS MOI00uS.

30 KonTtposbHas padora Ne 2 «IloBTopenue: MHororpanHuku. CeyeHust
MHOTOTPAHHUKOB»

O0bém MHOrOrpannnka — 174

31 O6bem Tena. O0beM NMPSMOYTOIBLHOTO MapajuIeIeuIIe 1a.

32 3amaun 00 yIBOCHHH Ky0a, 0 KBajpaType Ky0a; 0 TPUCEKIUH yria.

33 CrepeoMeTpHrueckue 3a/1a4u, CBSI3aHHbIE ¢ 00bEMOM MPSMOYTOJIBHOTO
napasuieenunea.

34 [Ipuknanueie 3a1a4un, CBsI3aHHBIE C BEIYUCICHHEM 00beMa MPSIMOYTOJILHOTO
napasuiesienunesa.

35 O06beM MpsAMOit TPU3MBL.

36 CrepeoMeTpHryuecKue 3aauu, CBI3aHHbIE C BEIUMCIEHHEM 00BEMOB MPSMO
PU3MBL.

37 [Ipuknanueie 3a1a4n, CBsI3aHHBIE C 0OBEMOM MPSMON TPU3MBI.

38 Beruncnenue 06eMOB Tell ¢ MOMOLIBIO OTPeIeIeHHOro nHTerpaina. Oobem
HAKJIOHHOM MPU3MBI.

39 Beruncnenue 06eMOB Tell ¢ MOMOLIBIO OTPeIeIeHHOro nHTerpaina. Oobem
HAKJIOHHOM MUpaMUIbL.

40 ®opmyna oobema nupamMupl. OTHOIIEHHE 00BEMOB MUPAMUJ] C OOLIUM YIIIOM.

41 ®opmyna oobema nupamMupl. OTHOIIEHHE 0OBEMOB MUPAMUJ C OOLINM YIIJIOM.

42 CrepeoMeTpHuyuecKue 3aa4u, CBSI3aHHbBIE C BEIYUCIEHHEM 00hEeMOB HAKJIOHHON
TIPU3MBI.

43 CrepeoMeTpHryuecKue 3aauu, CBI3aHHbIE ¢ 00bEeMaMH MHUPAMUJIBIL.

44 [Mpuknanueie 3anaun no Teme «O0BEMBI TE», CB3aHHBIE ¢ 00HEMOM HAKIIOHHON

28




IIPU3MBL.

45 [Mpuknanaeie 3anaun mo Teme «O0BEMBI TE», CBI3aHHBIE ¢ 00BEMOM MUPAMHUIBIL.

46 [Tpumenenne 06beMoB. Bbruncienue paccTosiHUS IO TIOCKOCTH.

47 Kontpoabnas padora Ne 3 «O0beM MHOTOrpaHHHKA)

Tena Bpamenus — 24y

48 Hunuaapudeckas MOBEPXHOCTh, 00Pa3yIONINe UIUHAPUICCKON MTOBEPXHOCTH.

49 Humusap. [psmoit kpyrosoit mummHAp. [Lonmaas NoBEpXHOCTH LUIUHIPA.

50 KoHunyeckast ToBepXHOCTh, 00pa3yronue KOHMIeCKoH moBepxHoctu. Konyc.

ol CeueHnure KOHyca MIOCKOCTHIO, MapaiyIeIbHON TIJIOCKOCTH OCHOBAHUSI.

52 VYceueHHblil koHyc. M300pakeHne KOHYCOB U yCEUEHHbIX KOHYCOB.

53 [Tnomaaps 60KOBOM M MOJHOM MOBEPXHOCTH KOHYCA.

54 [Tmomaaps 60KOBOM 1 TIOJTHOM MOBEPXHOCTH KOHYCA.

55 CrepeoMeTpriecKue 3a/1aqu Ha I0Ka3aTEIbCTBO U BEIYHCIICHHUE, TIOCTPOSHUEM
CEUYEHU WIMHAPA, KOHYCA.

56 CrepeoMeTpriecKue 3aJjauu Ha I0Ka3aTeIbCTBO U BEIYHCIICHHUE, TIOCTPOSHUEM
CEUYEHU WIMHAPA, KOHYCA.

57 [IpuxnagHeie 3a1a4u, CBSI3aHHBIE C LUJIMHIPOM.

58 [TpuknamHbie 3a1a4M, CBSI3aHHBIC C ITUIHH]IPOM.

59 Cdepa u map.

60 [Tepecedenue cdepsl u mapa ¢ mIockocThio. Kacanue mapa u cdepbr
TJIOCKOCTRI0. Bua u n3o0paskenue mapa.

61 [Tepecedenue cdepsl u mapa ¢ mIockocThio. Kacanne mapa u cdepbl
IJIOCKOCTRI0. By 1 n3o0pakenue mapa.

62 VYpasuenue cepsl. [Tnomans chepsl 1 ee gacTei.

63 Cummetpus cdhepsl U mapa.

64 CrepeoMeTpHrueckye 3aJa4i Ha JI0Ka3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHbBIE CO
cdepoil u mapom, MOCTPOCHUEM UX CEUCHUH TIIIOCKOCTBIO.

65 CrepeoMeTpHuueckye 3aJaud Ha JI0Ka3aTeIbCTBO U BBIUMCICHHUE, CBSI3aHHBIE CO
cdepoil u mapom, MOCTPOCHUEM UX CEUCHUH TIIIOCKOCTBIO.

66 [IpuknagHbie 3a1a49u, CBsI3aHHBIE CO c(hepoil U mapom.

67 [ToBTOpEHUE: OKPYNKHOCTH HA MIIOCKOCTH, BRIYUCIICHUS B OKPYKHOCTH,
CTaHJapTHbIE 000U

68 Paznuynble koMOMHALIMY TeJ BpallleHUs! © MHOTOTPAHHHUKOB.

69 3anauu 1o Teme «Tena 1 MOBEpPXHOCTH BpaILICHUS

70 3anaun 1o Teme «Tena 1 MOBEPXHOCTH BpaLICHUS

71 KontpoabHas paora Ne 4 «Tesia U NOBEPXHOCTH BpAaLLlEHUSD

Ilomaay mMoBepxXHOCTH U 00bEMBI KPYIJIBIX Tel — 94

12 O6bem munuHApa. Teopema 06 00beMe IPSIMOTO ITUITHHIPA.

73 Boruncnenue 00beMO0B Tell ¢ MOMOUIBIO OIpeIeIeHHOro nHTerpana. OobeM
KOHYCa.

74 [Tnomaau 60KOBO U MOJIHOM MOBEPXHOCTU KOHYCA.

75 CrepeoMeTpHruecKkue 3aauu, CBSI3aHHbIE C BBIYUCIEHUEM 00bEMOB IIMIIUHPA,
KOHYCa.

76 [Ipuknanueie 3anaun 1Mo TeMe «O0BEMBI U TIOMIAN TTOBEPXHOCTEH Tel.

77 O6mbem mapa u mapoBoro cekropa. Teopema 06 o6beme mapa. [Inomans cheps.
CrepeoMeTpHuuecKkue 3aauu, CBSI3aHHbBIE C BRIYUCIEHHEM 00BhEMOB I1apa,
IIApPOBOTO CErMEHTA U IIapOBOTO CEKTOPA.

78 [Mpuknanueie 3agaun 1o TemMe «OOBEMBI TE», CBA3aHHBIE C 00bEMOM IIIapa U
onaabio ceprl. COOTHOMICHHS MEX Y TIOMIAASIMH IOBEPXHOCTEH U
00BEMaMu TOJJOOHBIX TEIl.

79 ITono6HbIe Tena B mpocTpaHcTBe. M3MeHeHne o0beMa npu noaoouu.
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CrepeoMeTpruecKUe 3a/1a4H, CBSI3aHHBIC C BEIYUCICHHEM 00BEMOB TEIl U
IUTOIIAJIeH MOBEPXHOCTEH.

80 KonTtpoasHas padora Ne 5 «Iliiomaam noBepxXHoOCTH U 00beMbl KPYTIJIBbIX
T

JABukenus — Su

81 JIBmxenus mpocrpancTa. OtoOpakeHus. J{BIKEHHUS U paBEHCTBO (QUTYP.
OO0mue CBOMCTBA IBHKCHHIM.

82 Buabl nBrKeHUN: MapauiebHbIN IEPEHOC, IEHTPAIbHA CHMMETPHSL, 3€pKaIbHasA
CUMMETPHS, TIOBOPOT BOKPYT TIPSIMOH.

83 [Ipeo6pazosanwms mogoowust. [Ipsmas u chepa Diinepa.

84 I'eomeTrpudeckue 3aaun Ha MPUMEHEHHUE JBUKCHUS.

85 KontpoabHasi padora Ne 6 «BeKTOpbI B IPOCTPAHCTBE»

IToBTOpEeHuUe, 00001IeHNEe U CHCTEeMATH3AlUs 3HAHU — 174

86 Ob6o06maroree MOBTOPEHNE TOHATHIA U METOIOB Kypca reomerpun 10-11 xiraccos,
cucreMarusanus 3HaHui: «llapajeabHOCTh NIPSAMBIX M IUIOCKOCTEN B
MIPOCTPAHCTBEY

87 Ob6o06marornee MOBTOPEHNE TOHATHIA M METOIOB Kypca reomerpun 10-11 knaccos,
cUucTeMaTu3alus 3HaHuii: «BeKTopbl B TPOCTPAHCTBE)

88 Oo6o0maroree MOBTOPEHNE TIOHATHIA U METOJIOB Kypca reomerpun 10-11 xiraccos,
CHUCTeMaTH3alus 3HaHUI: «BEeKTOphI B MPOCTPAHCTBE»

89 O06o0m1aroree MOBTOPEHNE TIOHATHIA M METOIOB Kypca reomerpun 10-11 kimaccos,
cucteMaruzanus 3Hannii: «O6beM MHOTOTPAaHHUKA

90 Oo6o0maroriee MOBTOPEHHUE TOHATHIA U MeTOI0B Kypca reomerpun 10-11 kimaccos,
cucteMaruzanus 3Hanni;: «O0beM MHOTOTpaHHUKAY

91 O6o061maroniee NOBTOPEHHE MOHATHI U MeTOZ0B Kypca reomerpuu 10-11 kaccos,
cucreMaTH3anus 3HaHui: «[1Iomanm moBepXHOCTH U 0OBEMBI KPYTIIBIX TEID)

92 O6o061aroniee NOBTOPEHHE MOHATHI U MeTOZ0B Kypca reomerpuu 10-11 kaccos,
cucreMaTH3anus 3HaHui: «[1momany moBepXHOCTH U 0O0BEMBI KPYTIIBIX TEID)

93 HTorosasi KOHTpPoOJIbHasI padoTa

94 HTorosasi KOHTpPoOJIbHasI padoTa

95 [ToBTOpEeHUE, 000OIIEHNE ¥ CHCTEMATH3AIHs 3HAHHH.

96 [ToBTOpEeHUE, 000OIIEHUE ¥ CHCTEMATH3AIHs 3HAHHH.

97 [ToBTOpEeHUE, 000OIIEHUE ¥ CHCTEMATH3AIWs 3HAHHH.

98 [ToBTOpEHUE, 000OIICHUE ¥ CHCTEMATH3AIHs 3HAHHH.

99 [ToBTOpEHUE, 000OIICHUE ¥ CHCTEMATH3AIWs 3HAHHH.

100 [ToBTOpEHUE, 000OIICHUE ¥ CHCTEMATH3AIHs 3HAHHH.

101 [ToBTOpeHue, 06001IeHNE U CUCTEMATU3AlIUS 3HAHUH.

102 [ToBTOpeHue, 06001IeHNE U CUCTEMATU3AlIUS 3HAHUH.

HTOI'O - 1024

30




	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО КУРСА
	Место учебного курса в учебном плане
	Планируемые предметные результаты освоения Примерной рабочей программы (по годам обучения)
	10 класс
	11 класс
	СОДЕРЖАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	Прямые и плоскости в пространстве
	Многогранники
	Векторы и координаты в пространстве
	11 класс (1)
	Векторы и координаты в пространстве (1)
	Движения в пространстве
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	Поурочное планирование ГЕОМЕТРИЯ, 10 класс (3ч в неделю, 34 учебных недели, итого – 102 ч)

