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HHOACHUTEJIBHAA 3AIIUCKA
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

['eomerpus sABIsIETCA OJHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus, Tak Kak
o0OecrieurBaeT BO3MOYKHOCTb M3Yy4YEHHUS IJUCLMIUIMH €CTECTBEHHOHAyYHOM HANpaBiIE€HHOCTU U IPEIMETOB
TYMaHHUTApHOTO IUKIA. [T0OCKONBKY JOrHYECKOe MBIIUICHUE, (OPMHUPYEMOE MPH H3YyYCHUH O0YJarOIIUMHCS
IOHATUMHBIX OCHOB TI€OMETPUHM, IIPU JIOKA3ATEIBCTBE TEOPEM U IIOCTPOCHUM LENOYKU JIOTUYECKUX
YTBEPKICHUM IIpU PELIEHUNM TE€OMETPUYECKUX 3a7a4, yYMEHHME BBIIBUIaTb M OINPOBEPrarb I'MIIOTE3BI
HEIIOCPEICTBEHHO HCIOJB3YIOTCA IIPH  PEIIEHUM 3alad eCTECTBEHHOHAyYHOIO LHKJIA, B YaCTHOCTHU
(bu3nyeckux 3aaay.

Ilenp ocBoeHust mporpammsl ydeOHOro kypca «l'eomerpusi» Ha yriayO€HHOM YpPOBHE — pa3BUTHE
UH/IMBUYaAJIbHBIX CLIOCOOHOCTEH 00yJaromuxcs Npu U3y4eHUH TeOMETPUH, KaK COCTABIIAIOLICH MpeIMeTHON
obmactn «MaremaTrka 1 HHQOpMaTHKa» Yepe3 o0ecrieyeHre BO3MOKHOCTH PUOOPETEHHSI U NCIIOIb30BAHUS
Ooiee TIIyOOKHMX T€OMETPHUECKUX 3HAHWHM M JEHCTBUH, CHeNM(DPUIHBIX T€OMETPHUU, U HEOOXOTUMBIX IS
YCIIEHIHOTO NMPO(}ECCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAHUEM MaTEMaTHKH.

[IpuopuTeTHBIMH 3aJadaMH  Kypca TeOMETpUU Ha YIIyOJIEHHOM YypOBHE, pACHIMPSIONIUMHU |
YCUJIMBAIOIUMU Kypc 6a30BOTr0 YpOBHS, SBJISIOTCS:

® pacIIMpeHue NPEACTABICHUS O TEOMETPHHM KaKk 4YacTH MHUPOBOW KyJIbTypsl W (popMupoBaHHE
OCO3HAHUS B3aUMOCBSI3U F'€OMETPUH C OKPYKAKOLUM MUPOM;

e hopMupoOBaHKE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIMX MaTeMaTHYECKUX
MOJEIISAX, MO3BOJIIIOIIMX ONMCBIBATh U M3Y4YaTh Pa3HbIC SIBJICHUS OKPY’KAIOIIETO MUPA; 3HAHUE ITOHATUHHOIO
anmnapara 1o paszaeny «CtepeoMeTpus» MKOJIBHOTO Kypca F€OMETpUH;

e hopMupoOBaHHE YMEHHUs BJaJeThb OCHOBHBIMHU IOHATUSIMH O HPOCTPAHCTBEHHBIX (QUrypax M HX
OCHOBHBIMH CBOWCTBAMH; 3HAHUE TEOpeM, (OPMYI U YMEHHE UX MPUMEHATh; YMEHUS JOKa3bIBAaTh TEOPEMBI U
HaXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

¢ (opMupoBaHHE yMEHUS paclio3HaBaTh Ha YyepTexkax, MOJIENAX U B PealbHOM MUpPE MHOTOTPAHHUKHU U
TeJa BPALEHUsI; KOHCTPYUPOBATh T€OMETPUUECKNE MOCIIN;

¢ hopMupoBaHHE NOHUMAHHUS BO3MOXHOCTH aKCHOMATHUYECKOTO MOCTPOSHUS MaTeMaTHUECKUX TEOPHUH;
(dopMHpOBaHUE TOHUMAHUS POJIM AKCHOMATUKH MIPU MPOBEIEHUH PaCcCyKICHUIA;

e hopMupoBaHHE YMEHHs BIAJE€Th METOAAMHU JOKa3aTeIbCTB M aJTOPUTMOB pEIIEHUS; YMEHUS HUX
IIPUMEHSATD, IIPOBOJUTH T0KA3aTEIbHBIE PACCYKACHUSA B XOJAE PEILICHUS CTEPEOMETPUUYECKUX 3aJa4 U 3aJ1ay C
NPaKTUYECKUM coJiepKaHheM; (OpPMUpOBAaHUE MPEACTaBIECHUS O HEOOXOJUMOCTH JI0Ka3aTeIbCTB IpU
00OCHOBaHMM MAaT€MaTHMYECKUX YTBEPKACHUH M pPOJIM aKCHUOMATUKUA B TPOBEACHUM JETYKTHBHBIX
pacCyXIEHHI;

®pa3BUTHE M COBEPUICHCTBOBAHME HMHTEIUICKTYAJbHBIX U TBOPYECKHUX CIOCOOHOCTEH OOydarouuxcs,
[IO3HABATEJILHON aKTUBHOCTH, UCCIIEN0BATEIBCKUX YMEHUM, KpUTUYHOCTH MBILICHUS, UHTEpECA K U3YUECHUIO
T€OMETPHUH;

e hopMupoBaHre (GYHKIMOHATBHON TI'PAaMOTHOCTH, PEJIIEBAHTHOM TI'€OMETPHM: YMEHHs PacCHO3HABATh
IPOSIBJIICHUS] TEOMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B PeaIbHBIX KU3HEHHBIX CUTYAIUSIX U
Opd  M3y4EHHUH JPYrHX Y4eOHBIX MPEIMETOB, IMpPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICJINPOBAHUS PEAJIbHBIX CUTYallll, UCCIEAOBAaHUS ITOCTPOCHHBIX MOJEINEH, NHTEPIPETALIMN TOJIYYEHHBIX
pe3yJIbTaTOB.

OcHoBHbIE cojiepkaTenbHble TMHUH Kypca «['eomerpun» B 10—11 knaccax: «IIpsimble 1 maockocTu B
pocTpaHcTBe», «MHororpanHukn», «Tema BpameHus», «BekTopsl W KOOpPAMHATBI B IPOCTPAHCTBEY,
«/IBU>KEHMS B IPOCTPAHCTBEY.



CdhopmynmupoBannoe B DenepaqbHOM TOCYAapCTBEHHOM OOpPa30BaTEIbHOM CTAaHIApTE CPETHETO
obmiero oOpa3oBaHusi TpeOOBaHHWE «YMETh OIEPUPOBATH MOHATHUSAMH», PEIEBAHTHBIX TEOMETPUU Ha
yrayonénaom ypoBHe oOyueHust B10—11 kimaccax, OTHOCHTCS KO BCEM COJEP KATEIbHBIM JIMHUSAM y4eOHOTO
Kypca, a GOpMUPOBAHHE JIOTUISCKUX YMEHUI pacrpeensieTcss He TOJBKO IO COJIEPKATEIbHBIM JIMHUSM, HO U
no rogam oOydenus. CopepikaHue 0Opa3oOBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
[TpumepHoOit pabodeit TporpaMMeI, pacipeaeIEHHBIM 110 ToAaM 00yUYeHHsI, CTPYKTYPHPOBAHO TaKHUM 00pa3oM,
YTOOBI KO BCEM OCHOBHBIM, MPUHIMIIMAIBHBIM BOIPOCAaM O0YYaromIuecs: oOpamaivch HEOJAHOKPATHO. DTO
MO3BOJISICT OPraHW30BaTh OBJIAJICHHE T'€OMETPUYCCKMMHU TOHSATHSAMU WM HaBBIKAMH IOCJIEIOBATEIBHO H
MOCTYMATENIHHO, C COOIOACHUEM IPUHIINTIA TIPEEMCTBEHHOCTH, 8 HOBBIC 3HAHUS BKJIFOYATh B OOIIYIO CUCTEMY
TEOMETPUUECKUX TPEACTABICHUN OOyJaromMXCs, pacmmpsis W yrayomss e€, oOpa3ys MpodyHbIe
MHO>KECTBEHHBIC CBSI3H.

[lepexona K U3y4EHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

— co3/1ath ycioBus 1 quddepeHnranud 00ydeHusl, TOCTPOCHUST HHIUBUAYATBHBIX 00pa30BaTeIbHBIX
nporpaMM; o0ecneunTh YriyOJI€HHOE H3YYeHHE TEeOMETPHHM KaK COCTaBISIONICH Y4eOHOro mpeaMera
«MatemaTuka;

— MOATOTOBUTh OOYYAIOIIUXCS K MPOJODKCHUIO W3YUCHHsS] MaTeMaTHKU ¢ yd€ToM BbiOopa Oymylei
npodeccuu, odecreunBas IPEeeMCTBEHHOCTh MY OOIIUM U TPOPECCHOHATBHBIM 00pa30BaHHUEM.

MecTo yueGHOro Kypca B y4eOHOM IVIaHe

B VuebHOM 1uiaHe Ha m3ydeHue yrayOsnéHHoro kypca reomerpuu B 10—11 kiaccax OTBOAMTCS He
MeHee 3 y4eOHBIX 4acoB B HEJENIO B TEUCHHE KaXKI0ro roja 0O0ydeHHs, BCEro 3a JBa roja oOydeHUs — He
MmeHee 204 yyeOHbIX YacoB.

Ilnanupyemblie mpeaMeTHbIE pe3yabTaThl 0cBoeHus IIpumepHoii pado4eii nporpaMmsl (110 rogam
00yueHus )

OcBoenne yueOHOro kKypca «l'eoMeTpusi» Ha ypOBHE CpEAHEro OOIero o0pa3oBaHUS JOIKHO
obecreunBaTh JOCTHIKEHHUE CIEAYIOUINX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

10 kaacce

e (CB00OAHO ONEpPUPOBaTH OCHOBHBIMHU IMOHSATUSMHU CTEPEOMETPHUM IPH PEIICHUU 3a7ady U IMPOBEIECHUU
MaTEMaTUYECKUX PACCyKICHUMN.

L HpI/IMerlTI) AKCUOMBI CTEPCOMETPUHN U CICACTBHA U3 HUX IPU PCIHICHUH TCOMCTPHUICCKUX 3aaad.

e KraccudunupoBarh B3aMHOE PACIONIOKEHHE MPSIMBIX B MPOCTPAHCTBE; MIOCKOCTEH B MPOCTPAHCTBE;
MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.

e (CB00OAHO oOmEpHpPOBaTh MOHATHSAMH, CBS3aHHBIMH C YyIJIaMH B TPOCTPAHCTBE: MEXKAY NPSIMBIMH B
MPOCTPAHCTBE; MEXKAY MPSIMOH U IITOCKOCTHIO.

L CB06OHHO OIICPHUPOBATH TOHATUAMHU, CBA3aHHBIMHU C MHOTOI'paHHUKaMHU.

e (CB00OAHO pacmo3HaBaTh OCHOBHBIE BHJIbBI MHOTOTPAaHHHUKOB (IIpU3Ma, MUPaMUJa, MPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo).

e KnaccudunupoBath MHOTOTpaHHUKH, BEIOUPAst OCHOBAHUS JIJIsl Ki1acCU(DUKAITHIH.

e (CB000OAHO OMEpPUPOBATH OHATUSIMHU, CBSI3aHHBIMHU C CEYCHHEM MHOTOTPAHHUKOB TUIOCKOCTHIO.

e BrimonHATh mapamienabHOE, LEHTPAJbHOE M OPTOTOHAJIbHOE MPOEKTHPOBaHHE (PUTYp HA IUIOCKOCTb;
BBITIOJTHATH U300paskeHust GUTYpP Ha TUIOCKOCTH.



Ctpouth ceueHus: MHOTOTPAHHUKOB PA3IMYHBIMUA METOJAMHU, BBIIIOJHATH (BBIHOCHBIC) TIIOCKHE YEPTEKU
W3 PUCYHKOB TIPOCTHIX O0BEMHBIX (PUTYp: BHI CBEPXY, COOKY, CHH3Y.

BeryncnsaTe 1UIOMIAM MOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpH3Ma, MHPAMHA), TEOMETPUYECKUX TEl C
npUMeHeHueM (HopMyIL.

CBOOOITHO OTIEPUPOBATH MOHATUSMU: CHMMETPHUS B IPOCTPAHCTBE; IICHTP, OCh U TUIOCKOCTh CUMMETPUU;
IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

CB000OIHO OnEpUPOBATh MOHATHIMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpJUHATaM B IPOCTPAHCTBE.
BrImonHaTh AelicTBUS HAJ BEKTOpaMH.

Pemarp 3amauu Ha J0Ka3aTeIbCTBO MAaTEMATHYECKMX OTHOIICHHH W HAXOXKIEHUE TEOMETPUYCCKUX
BEJIMYMH, MPUMEHSS H3BECTHbIE METOAbl MPU PEUICHHMH MaTEeMaTHMYeCKHUX 3a/ay IOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CJIOKHOCTH.

[IpuMeHsITh MpPOCTEUINE MPOTPAMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIC CHUCTEMBI IMPHU
pEIlIeHUHU CTEPEOMETPHUUECKHX 3aj1au.

W3Bnekath, TpeoOpa3oBbIBATH W HHTEPIPETUPOBATH  HHPOpPMAIMIO O  MPOCTPAHCTBEHHBIX
FeOMETPHUYSCKUX (PUTYpPAX, MPEJACTABICHHYIO HAa YePTekKaX U PUCYHKAX.

[IpumeHsITh TIOMyYCHHBIC 3HAHHWS HA IMPAKTUKE: CPABHUBATh W aHAJIM3UPOBATH PEAbHBIC CHUTYAIlWH,
NPUMCHSTh HM3YYCHHBIC TOHITHS B TIPOIECCE IMOMCKA PEIICHUS MaTeMAaTHYECKHd C(HOPMYITHpPOBAHHOU
po0JIEMbI, MOJCIIUPOBATh peajbHbIC CHUTYAallMH Ha S3bIKE T'C€OMETPHH, WCCIEIO0BATh IMOCTPOCHHBIC
MOJICTTM C WCIOJIh30BAaHUEM TEOMETPUYCCKUX IOHSATHH W TeopeM, armapara ainreOpbl; periarhb
MPAKTUYECKHE 3a/1a4H, CBA3aHHBIC C HAXOXKJICHHEM F€OMETPHUECKUX BETHYUH.

Nmets mpencraBiieHnss 00 OCHOBHBIX 3TallaX Pa3BUTHS T'€OMETPUU KaK COCTAaBHOM dacTH (pyHIameHTa
Pa3BUTHUS TEXHOJIOTUM.

11 kiaace

CBo0oiHO onepupoBaTh MOHATUSAMH, CBA3AHHBIMU C LWIMHIPUYECKOH, KOHHYECKOM U cdepuueckoil
MOBEPXHOCTAMU; OOBSACHATH CIIOCOOBI MOTYYEHHUS.

OnepupoBaTh MOHATUSAMHU, CBA3aHHBIMU C TEJIaMU BPAIIEHUS: [IMIMHIPOM, KOHYCOM, Cepoii U apoMm.
PacnioznaBate Tena BpaumieHust (WIMHApP, KOHYC, cepa U map) U OOBICHITH CIOCOObI MOMYyYEHUS Tel
BpalllCHUS.

KnaccudunmpoBaTs B3aMHOE pacmioyiokeHue chepsl U MIOCKOCTH.

Bbuncnate BeMMUYMHBI 3JIEMEHTOB MHOTOIPAaHHMKOB W TeJ BpallleHus; OO0bEMBI M  IJIOLIA]U
MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BPAIIEHUS, TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL.
CB000IHO OMepUpPOBaTh MOHATHIMHU, CBSI3aHHBIMM C KOMOMHAIMSIMU TeJ BPAaIllEHUs] U MHOTOTPAHHUKOB!
MHOT'OT'paHHMK, BIMCAHHBIN B c(epy U ONUCAHHBIM OKOJIO cdepsl; cdepa, BIUCaHHAS B MHOTOIPaHHUK
WM TE€JIO0 BpallleHUs.

BbIuucnaTe COOTHOIIEHUS MEXTy IIJIOIIAIMH TOBEPXHOCTEH U 00bEMaMHM MOIOOHBIX TE.

N3006paxaTh n3ydaemble (QUIyphl; BBINOIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHUS TEJl BpaIlEeHUSI.

W3Bnekatb, HMHTEPOPETUPOBATH M  MpeoOpa3oBbIBaTh  HMH(OpPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX PUTypax, MPeACTaBIECHHYIO Ha YepTekaxX U PUCYHKaX.

CB000IHO ONEpPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE onepanuu HaJl BEKTOPAMHU.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B IEKapTOBOM cHCTeMe KOOpIMHAT.



e Pemare reoOMeTpUYECKUE 33/1a4U HA BBIYUCIICHUE YIVIOB MEXKAY NPSAMBIMU U IUIOCKOCTSMHU; BBIUYHCIICHHUE
PacCTOSHUN OT TOYKHU JO INIOCKOCTH; B LIEJIOM, Ha NIPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO METOAA NpHU
pEILICHUN.

e (CB0OOAHO OIEpPUPOBATH IMOHATHAMH, CBA3aHHBIMU C JABM)KEHHEM B IPOCTPAHCTBE;, 3HATh CBOICTBa
IBUKECHUN.

®  BBIIOJHATH M300paXEHHUS MHOTOTPAHHMKOM M TEJI BpallleHUs IpU [apajyieIbHOM IEpEHOCE,
[EHTPAJILHOW CUMMETPHH, 3€PKaJbHOM CUMMETPHH, MPH IOBOPOTE BOKPYT MPSMOM; MpeoOpa3oBaHMS
moxoous.

e CrpouTh ceuyeHMS MHOTOIPAaHHUMKOB M Te€J BpAlleHUs: CEYEHMs LWIMHIApa (HapauieabHO U
NEPIEHIUKYIISIPHO OCHU), CEUYEHHUsl KOHYca (IapajuleIbHOE OCHOBAHUIO M IPOXOSIIEE YEPE3 BEPIIUHY),
cedeHus 1apa.

e lcnonb30BaTe METOABI IIOCTPOCHMS CEYEHMI: METOX CIEIOB, METOJ BHYTPEHHErO IPOCKTUPOBAHUSA,
METOJI IIEPEHOCA CEKYILEH MIOCKOCTH.

e Jloka3bIBaThb T€OMETPUUECKUE YTBEPKICHUS.

e [Ipumenstp reomerpuyeckue (akThl Uil pPELICHUS CTEPEOMETPUUYECKUX 3ajjad, MPEAIoaratouux
HECKOJIbKO LI1aroB PeLeHMs], €CIIU YCIIOBHsI IPUMEHEHU 3a/1aHbl B SIBHOM M HEsIBHOU (hopMe.

e Pemate 3a7auM Ha JOKa3aTEIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUM M HAXOXIACHHE TI'E€OMETPUUYECKUX
BEJIMYHUH.

e [IpumeHsATs NpOrpaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIpU pELICHUU
CTEPEOMETPUYECKHUX 3a1a4.

e [IpumeHATH IONy4YEHHBIE 3HAHUSA HA MPAKTUKE: CPaBHUBATH, AHAJIU3MPOBATh U OLICHMBATh PEAIBHBIC
CUTyallud; NPHUMEHATb HM3YYCHHBIC IIOHSATHUSA, TEOPEMBI, CBOMCTBA B IMPOLECCE IIOMCKA pEUICHUS
MaTeMaTHYecKu C(HOPMYIMPOBAHHOM NpoOJIEeMbl, MOAEIMPOBATH peallbHble CUTYallMM Ha s3bIKe
TEOMETPHH, HUCCIIEN0BATh IOCTPOCHHBIE MOJENHN C UCIIOJIb30BAHUEM I€OMETPUUECKUX ITOHATHI U TEOPEM,
anmapara anreOpbl; pelaTh MPaKTUUECKUE 3aJaud, CBS3aHHbIE C HAXOXAECHUEM TI'€OMETPHUYECKUX
BEJIMYHH.

e lImerp mpencTaBieHHs 00 OCHOBHBIX ATalax pa3BUTHUsI F€OMETPUM KaK COCTAaBHOW 4acTU (yHIaMEHTa
pPa3BUTHUSA TEXHOJIOTUH.

COJEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)

10 ki1ace

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHUSA cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBO. IloHsATHe 00
AKCHOMaTHYECKOM IMOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3aumHOoe pacnonoxeHue MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECA, NapajuleJIbHblE U
cKpemuBaromuecs npsmele. [Ipusnaku ckpemmBaromuxcs npsmsix. IlapamiensHOCT IPSAMBIX U TNIOCKOCTEN
B IIPOCTPAHCTBE: MapajlieIbHbIE MPSIMbIE B MPOCTPAHCTBE; MAapaUIEIBHOCTh TPEX NPSMBIX; MapalIENbHOCTh
npsMoil U TuTockocTu. [lapamienbHoe W IEeHTpabHOE MPOEKTHpOBaHME, M300pakeHue ¢uryp. OCHOBHBIC
CBOICTBa MapajuIeIbHOTO MpOeKTUpoBaHus. M3o0pakeHue ¢uryp B NapajjieIbHONM NpPOEKUUH. YTIbI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YroJl MEXIy MpsMBIMU B mpocTpaHcTBe. [lapaiienbHOCTh IMIOCKOCTEH:
napasuleJbHble TUIOCKOCTH; CBOMCTBA MapajlieNbHbIX MIockocTel. [Ipocreline npocTpaHCTBEHHbIE (PUTYPBI
Ha IUIOCKOCTH: TETPA3P, NapajuIeIEIUIET; IOCTPOCHUE CEUEHUH.



[lepneHUKyISPHOCTD NPSAMOW U IUIOCKOCTHU: MEPIEHINKYISPHBIE NMPAMBIE B IPOCTPAHCTBE, MPSMBIE
napajuleJbHble U NEPIEHANKYISPHBIE K IUIOCKOCTH, MPU3HAK NEPIEHIUKYISIPHOCTH HPSIMOM M INIOCKOCTH,
TeopeMa O NIPSMON MEPHEHAUKYISIpHOM IutockocTH. OpToroHajpHOE IpoekThpoBaHue. llepneHaukymsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO0 TUIOCKOCTH, PACCTOSHUE OT MPSMOM JI0 IIIOCKOCTH, MPOEKIUsS (PUTYpPbI
Ha IUIOCKOCTh. lleprneHauKylnsspHOCTh IUIOCKOCTEN: IPU3HAK NEPHEHAMKYISIPHOCTH JABYX IIJIOCKOCTEH.
TeopeMa o TpEX nepHeHANKYIIApax.

VYriael B NPOCTPAHCTBE: Yroid MEXAY MPSAMOM M IUIOCKOCTBIO; JIBYTPaHHBIA yTOJ, JIMHEHHBIA Yyromi
JBYI'PaHHOrO yria. TpéXrpaHHblid 1 MHOTOIpaHHbIE YIJIbl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTPAHHOIO YIJIA.
CBoiicTBa IUIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopemMbl KOCMHYCOB U CHHYCOB MJIA
TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKH

Bunsl MHOrorpaHHuKOB; pa3BEpTka MHOrorpaHHuka. IIpusma: nN-yrosbHass npusma; npsmas u
HAaKJIOHHAs IpHU3Mbl; OOKOBas M IIOJHAas IOBEPXHOCTb MNpu3Mbl. llapaminenenunesn, npsMOYroabHbBIN
napajulelenunes u ero cpoicrsa. Kparyaiimme myTd Ha IOBEPXHOCTH MHOrOrpaHHuka. Teopema OJinepa.
[IpoctpanctBenHast teopema Iludaropa. Ilupammpa: N-yronabHas nupamMuja; IHpaBUiIbHAsS W ycedEHHas
nupamubl. CBoiictBa pébep M OOKOBBIX IpaHed MpaBWIbHON nupamuibl. [IpaBUiIbHBIE MHOTOTPAaHHUKU:
IIpaBUJIbHAS [IPU3Ma U MPABWIbHASA NUPaMUQA; IPABUWIbHAS TPEYrOJbHAs MMPAMKIA U IPABWIBHBIN TETPASIP;
kyO. [IpencraBienne o mpaBMIbHBIX MHOTOTPAaHHUKAX: OKTAdIP, JOJACKAd P U HKOCAIP.

Bbruuciienue 3IIEMEHTOB  MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriael. I[lmomanes OOKOBOM
MOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH TMPSIMON TNPU3MBI, IUIOIIAAb OCHOBaHHWH, Teopema O OOKOBOM
HOBEPXHOCTU MpsAMON mpu3Msbl. Ilomans 6G0KOBONH MOBEPXHOCTH M MOBEPXHOCTH NPABHIIBHOW MHPaMMJIBL,
TEeopeMa O IUIOLIAN yCEUEHHONW TMPAMHUIBI.

CuMMeTpHs B IIPOCTPAHCTBE. DJIEMEHTHl CUMMETPUH NPaBUIIbHBIX MHOTOTpaHHUKOB. CUMMeETpuUs B
IIPABWJIBHOM MHOTI'OI'PAaHHUKE: CUMMETpPHsI MapajljielIeuIeia, CUMMETPUs MTPaBUWIBHBIX MPU3M, CUMMETPHUS
IIPABWJIBHOM NHPaMUJIbIL.

BekTopbI M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOP B IIPOCTPAHCTBE; HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPa; BEKTOPBI
KOJUIMHEAPHBIE, COHAINPABICHHBIE W IPOTHBOIOJIOKHO HAaIpPABICHHbBIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JleficTBAA C BEKTOpaMU: CIIOKCHUE U BBIYMTAHUE BEKTOPOB; CyMMa HECKOJIBKUX BEKTOPOB; YMHOXKEHHE
BEKTOpa Ha uyucio. CBOMCTBA CIIOKEHHS BEKTOpoB. CBOWMCTBa yMHOXKEHHMS BEKTOpa Ha uucio. [lonsatue
KOMILIIaHapHbIE BEKTOPBI. [Ipu3Hak KoMIutaHapHOCTH TpEX BEKTOpOB. IIpaBuio napamnenenunena. Teopema o
pa3lloKEHUM BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BeKTOpaM. IIpsAmoyronpHas cucremMa KOOpAMHAT B
npoctpancTBe. Koopaunarel Bektopa. CBsi3b MeXAYy KOOpAMHATAMU BEKTOpA U KOOpAMHATAMU TOUYEK. YTOJ
Mex 1y BekTopamu. CKaJsipHOE MPOU3BECHIE BEKTOPOB.

11 knacc

Tena Bpamenus

[MonsATHs: TMAMHIPUYECKAs TOBEPXHOCTh, KOHHYECKas MOBEPXHOCTh, cepuuecKkas MOBEPXHOCTb,
oOpazyromue nosepxHoctell. Tena BpalieHus: UIUHIP, KOHYC, YyCeU€HHBIH KOHYC, cepa, map. BzaumHoe
pacrioyio’)keHre cdepbl M IUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cepe. M300pakeHue Ten BpalieHUs Ha
iockocT. Pa3pépTka nnnmuHapa u konyca. CuMMeTrpus cepsl U mapa.

O06BéM. OcHOBHBIE CBOIicTBAa 00HEMOB Tel. Teopema 00 00bEME MPSIMOYTOIBHOTO Mapajuieenuneia u
cnenctBus U3 He€. OOBEM NpsIMON M HAKJIOHHOM MPU3MBI, IUIUHAPA, THUpaMuabl U KoHyca. O0bEM mapa u
IIapOBOT'0 CErMEHTA.



KomOuHanuu Ten BpalieHus U MHOTOrpaHHUKOB. [Ipu3ma, BoucaHHas B LMIMHJIP, ONMCAHHAS OKOJIO
mwmHapa. [lepeceyenue cdepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miaockoctbio. [Tonsrue
MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO chepbl, chepbl, BIMCAHHON B MHOTOTPAHHUK WIIM TEJIO BPAILCHHUS.

[Tnomaap MOBEpXHOCTH MUIUH/IPA, KOHYCa; TUIomaas cdepsl u e€ vacreit; [lomodue B mpocTpaHCTBE.
OtHomenne 00bEMOB, MUIONIael oBepXHOCTEH MoAo0HBIX (uryp. [IpeobpazoBanue momo0Ousi, TOMOTETHSI.
Pemienue 3a1a4 Ha MJIOCKOCTH € MCIIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

IToctpoeHune cedyeHUH MHOTOIpPaHHMKOB W TeJl BpalllCHMs: CEYEHUs LWIMHApa (MapajuleIbHO U
HNEPHEHIUKYIIPHO OCH), CEYEHHUs KOHyca (IapajyieIbHOE OCHOBAHUIO M IMPOXOJIIEe uepe3 BEpIINMHY),
CeueHMsl 11apa; METOAbI IIOCTPOCHUS CEUEHHM: METOJ| CIEI0B, METOJl BHYTPEHHEIO0 MPOEKTUPOBAHUS, METO.
IIepeHoca CeKyUIeH MI0CKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTops! B nipocTpancTBe. Onepauuu Hajx BeKkTopamu. BekropHoe ymMHOXeHHE BEKTOpoB. CBolcTBa
BEKTOPHOI'0 YMHOXeHHd. [IpsmoyronbpHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpA.
Paznoxenue BexTopa no 6aszucy. KoopJuHaTHO-BEKTOPHBIA METO/ IIPU PELICHUH T€OMETPUUYECKHX 3a/1a4.

JBu:keHUsI B IPOCTPAHCTBE
IBwxkenust mpocrpancTBa. OtoOpakeHus. JIBwkeHus W paBeHCTBO Quryp. OOmme cBolicTBa

JIBUKEHUH. BUIbI MBHKEHHI: MapasienbHbli TepeHoc, EeHTpajdbHas CUMMETPHS, 3epKallbHas CUMMETpUS,
OBOPOT BOKPYT npsimoil. [IpeoOpazosanus mogobus. [Ipsmas u cdepa Ditnepa.

TEMATHYECKOE IJIAHUPOBAHUE YUEBHOTO KYPCA
(IT0 TOJIAM OBYYEHUS$I)

10 ki1acc (He meHee 102 yacoB)

HasBanmue
pasaena
(TeMbI) Kypca OcHoBHOE coaepKaHue OcHoBHBIC BHBI 1eSITETbHOCTH YYALIUXCS
(K0JIMYeCcTBO
4acoB)

BBenenune B OcHOBHBIE NPOCTPAHCTBEHHbIE Omnpeaensitb IUVIOCKOCTh Kak  ¢Gurypy, B
CTepeoMeTpHI0 | (pUrypsl. KOTOPOMW BBINIOJIHAETCS INIAHUMETPUSI.
(23 v) [ToHsTHS CTEpeOMETpHUM: TOYKA, JenaTe mpocTeliine JIOTUYECKUE BBIBOJBI M3

npsiMasi, IIJIOCKOCTb, IPOCTPAHCTBO.
OcHoBHbIE TIpaBUJIa U300paKEHUS Ha

AKCHMOMATHUKH ITIIOCKOCTH.

[IpuBonuTe mnpUMeEpBl peadbHBIX OOBEKTOB,

PUCYHKE IUIOCKOCTH, NMapaJlICNIbHBIX | MICANU3ALUEN  KOTOPBIX  SBJISIIOTCS  AKCHOMBI

OpsIMBIX ~ (OTPE3KOB),  CEPEAMHBI | FEOMETPHH.

oTpe3Ka. W3y4arb, NpUMEHATh NPUHLUIBI TOCTPOEHUS
[onsrTus: NEPECEeKArOIINECs | CEUCHHH.

IUIOCKOCTH, NIEPECEKAIOINECS HUcnonb3oBarh UIsI IOCTPOCHHUS  CEUYEHUN

npsimast U IJIOCKOCTh; | METOJT CJIEJIOB, METOJ BHYTPEHHETO

MOJIyTIPOCTPAHCTBO. [IPOEKTUPOBAHMsI, METOJA  IIEpEeHOca  CEeKyLIeHl
MHororpanHuky, HU300pakeHHE | MIIOCKOCTH.

IPOCTENIINX IPOCTPAaHCTBEHHBIX Pematp crepeomeTpuyeckue  3ajadyM:  Ha

buryp, HeCyIECTBYIOIUX 0OBEKTOB.
AKCHOMBI _ CTEpPeOMETPHH M

ONpe€aACIICHUE BHJA CCUYCHHA W HAXOXICHUE €TO
TIJI0IIau.
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nepBble CJIeCTBUS U3 HUX.
CriocoObl  3aaHusl TPSIMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaveHus TPSIMBIX u
IJIOCKOCTEM.
Ceuenusi. N3obpaxkenue
CCYCHUU MUPAMHU/IBI, Ky0a U MIPU3MBI,
KOTOpPBIE TIPOXOMAT 4yepe3 ux peopa.

N3o00paxeHue epecedeHmst
IIOJIyYEHHBIX IUIOCKOCTEH.
PackpammBanue IIOCTPOCHHBIX

CEUEHHUI pa3HBIMU [[BETAMHU.

Meron cjieaoB 1Jis IOCTPOCHUS
ceyennii. CBoIiCTBa TmEepeceYEHUI
IpsAMBIX U IUIocKocTel. IlocTpoenune
CEUeHHUH B mupamuie, Kyoe mno Tpém
ToukaM Ha péOpax. Cozmanue
BBIHOCHBIX 4YEpPTEXKEW M  3aluch
[IaroB MOCTPOEHUSI.

IToBTOpEHNE MJIAHMMETPHUH.

Teopema 0 NPOMOPIMOHAIBHBIX
orpeskax. [lomoOue TpeyrosbHUKOB.
Teopema Menenasa. Pacuérsl B
CEYEHHUAX Ha BHIHOCHBIX YEpTEXKax.

HcTopust pa3BUTHS TUTAHUMETPUH
U CTEpEOMETPUH

AKTyanu3upoBaTh (baxThI u METObI
[IJIAHUMETPUU, PEIIEBAHTHBIE TEME, IPOBOIUTH
AQHAJIOTUH.

HUcnonb3oBath npu peLeHun 3a1a4

CIIEYIOIINE TUTAHUMETPUIECKHE (DaKThl M METOJIBIL:

Teopembl @aneca U O NPONOPIHOHATBHBIX
oTpe3Kax. AJITOPUTM JIeJICHUSI OTPE3Ka Ha N paBHBIX
yacteid. Teopema Menenasi.

PaBHoOenpeHHbII TPEYTOJIbHUK.
PaBHOCTOpOHHUI TpeyroibHUK. [IpAMOYrosbHBIN
TPEYTOJIbHUK. CaoiicTBO CpelHeW  JIMHUU
TpeyroibHuka. CBOMCTBO  OHCCEKTPHUCHI  yria

TpeyroiabHuKa. CBONCTBO MeMaH TPEYrOJIbHUKA.
[Tpu3naku mo1o6ust TPEyroJbHUKOB.
Hoayyars npeacTaBjeHusi 00 OCHOBHBIX
JTarnax pa3BUTHSA I€OMETPUHM KaK COCTAaBHOM 4acTu
(GbyHIaMeHTa pa3BUTHS TEXHOJIOTUI

B3aumnoe
pacnosioxkeHue
NPSMBIX B
MPOCTPAHCTBE
(69)

Bzaumuoe pacnoiokKeHne
IIPSIMBIX B IIPOCTPAHCTBE.
CkperuBaroluecs psiMbIE.
[Tpusnakn CKPEILMBAOLINXCSI
MPSIMBIX.

[TapannenpHble psIMbIe B
IIPOCTPAHCTBE. Teopema 0
CYLIECTBOBAaHUM U €IWHCTBEHHOCTH
OpsAMOM  MApaJuleIbHOM  JaHHOU

PSAMOM, MPOXOASAIIEH 4Yepe3 TOUKY
IIPOCTPAHCTBA W HE JIEeXKAalleW Ha

JQHHOM  TIPSIMOM. Jlemma o
MepeCeueHUH napajuieIbHbIX
MMPAMBIX IINIOCKOCTBIO.
[TapannenbHOCTh  TpeX  MPSMBIX.
Teopema o0 TpE€X mapayIEIbHbBIX
MPSIMBIX.

Teopema o0 CKpeHIMBaIOIIUXCS
MPSIMBIX.

[TapannenbHO€ NTPOECKTUPOBAHUE.
OcHOBHBIE CBOICTBa MapajyIENbHOIO
MPOEKTUPOBAHHUS. Nzobpaxenue
pasHbIX (QuUryp B HapasielbHON
MNPOEKIINH.

[{enTpanbHas NpoeKLus.

Yron Cc COHANPABJICHHBIMH

KnaccupuuupoBaTs B3aMMHOE PACIOJIOKEHUE
PSIMBIX B MIPOCTPAHCTBE, WUTFOCTPUPYS
PUCYHKaMH M IIPUBOAS IIPUMEPBI M3 pEaNbHOU
KU3HHU.

Jdoxa3bIBaTh TEOpPEMY O CYIIECTBOBAHUU U

€MHCTBEHHOCTHU napajuieJIbHON IPSIMOi,
MPOXOAAIIEH 4Yepe3 TOYKYy IPOCTPAHCTBA M HE
JeXalled Ha  IpYyrol  OpsAMOW; JeMMy O

IIEPECCUCHUH IIJIOCKOCTH JABYMs IapajuleIbHBIMU
MPSIMBIMU; TEOPEMY O TPEX MaPAJIEIBHBIX IPSIMBIX.
Joka3pIBaTh  IPU3HAK  CKPELIUBAIOIIMXCSA
MPSIMBIX, TEOPEMY O CKPEIIMBAIOIINXCS MPSMBIX.
Joka3pIBaTh TEOpEMY O pPaBEHCTBE YIJIOB C
COHANPABJICHHBIMA CTOPOHAMH.
OO0BsAICHATH, YTO HA3bIBACTCS MAPAJLIEIBbHBIM U

LIEHTPaJIbHbIM IIPOEKTUPOBAHUEM u KaK
BBINOJIHSACTCSL ~ NPOEKTHpOBaHUE  (GUIyp  Ha
IIJIOCKOCTB.

Joxa3piBaTh CBOMCTBA napajieIbHOrO
MIPOEKTUPOBAHUS.

HN3o0paxkare B NapauleNbHOM  IPOEKLNHU
pa3Hble reoMeTpruecKue GUrypsl.

Pemate  crepeoMeTpHuyecKHe — 3aJadyd  Ha

JIOKa3aTeIbCTBO M HCCIEIOBAHME, CBS3aHHBIE C
PaCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE.
IIpoBoaMTH JOKa3aTeNIbHbIE PACCYXKACHUS NPH
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CTOpPOHAMU. YTOJ MEXAY IPSIMBIMHU.

peIIiCHUKN TCOMCTPHUYCCKUX 3adad, CBA3AHHLIX CO

3ajmaun  Ha JI0Ka3aTeNbCTBO M | B3aUMHBIM PacnoJIOKEHUEM MIPSAMBIX B
HCCIIEIOBAHUE, CBSI3aHHBIE C | IPOCTPAHCTBE.
pPacoJIOKEHUEM MPSAMBIX B CpaBHUBATh, aHAJIM3UPOBATH U OLICHUBATH
MIPOCTPAHCTBE YTBEPXKJICHUSI C 1EIbI0 BBISBICHUS JIOTHYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCyKICHUN.
MopaeaupoBathb peanbHbIe CUTYalIHH,
CBSA3aHHBIE CO B3aMMHBIM PACIOJIOKEHUEM MPSIMBIX
B IPOCTPAHCTBE, HA A3bIKE T€OMETPHUH.
HccaenoBatb  IOCTPOEHHBIE  MOJEIH €
WCIIONb30BAHUEM TI'E€OMETPUYECKUX TMOHATUA U
TeopeM, arrmnapara aiareopbl, HHPPOBBIX PECypCOB.
[Moayyars mnpeacraBjeHde O LUECHTPAIBHOM
IPOEKTUPOBAHUU U 00 HCTOpUM PabOT MO TEOPHUH
MEePCIEKTUBBI
[Mapajieabn [lonsTus: [apaJJIEIbHOCTD KanaccupuuupoBarsb B3aMHOE PaCIOOXEHUE
OCTh MPSAMBIX | IPIMOH u IIJIOCKOCTH B | IpSIMOM W TUIOCKOCTH B TPOCTPAHCTBE, MPHUBOJS
U IUIOCKOCTEH | IPOCTPAHCTBE. COOTBETCTBYIOIIME PUMEPHI U3 PEAIbHON KU3HH.
B IIpuznax [apaJuIEIbHOCTH DopMyJHMPOBATh OINPEICIICHHE NapAIIICIbHBIX
NPOCTPAaHCTBE | NpAMOKM M IIocKOoCTH. (CBOMCTBa | MPSAMOM U MJIOCKOCTH.
8 ) MapAJLIETBHOCTH MPSAMON u Joxka3piBaTh TpU3HAK O NAPALICIbHOCTH
MJIOCKOCTH. OpsIMOMl M IUIOCKOCTH; CBOMCTBA IMApaLIEIbHOCTU
I'eomeTpuueckne  3agayd  Ha | IPSIMOM U INIOCKOCTH.
BBIYMCIICHHE W  JI0Ka3aTeJIbCTBO, Pematp CTEPEOMETPUUYECKHE 3a7a4u
CBSI3aHHBIE C  NAPAJUICIIBHOCTBHIO | BBIYMCICHHUSI M JOKAa3aTelIbCTBO, CBS3aHHBIE C
MPSIMBIX u IIJIOCKOCTEH B | HApAJUICNIBHOCTBIO MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE. MIPOCTPAHCTBE.
[TocTpoenue Ce4yeHwus, PemaTp npaktuueckue 3agadyd Ha MOCTPOEHUE
MPOXOJIALLIETO yepes JTAHHYIO | CCUCHUH Ha yepTexax TeTpa’ipa u
IPSMYIO Ha yepTexe U | mapasuieNenumea.
MapauleIbHOTO  JIPYroM  MPSMOW. Pemarsn CTEPEOMETPUUECKHUE 3a7a4H,
Pacuér orHowmenui. IlapannenpHas | CBA3aHHBIE C TOCTPOCHUEM CEUYEHUH IIJIOCKOCTHIO.
MIPOEKITHS, MpUMEHEHNE TUTSt IMpoBoanTh JIOTUYECKHU KOPPEKTHBIE
MOCTPOCHUS  CEYeHMH Kyba U | JOoKa3aTeNbHbIE PACCYXKIEHUS TPU  PEIICHUU
napajuiejaenunesa. F€OMETPUUYECKHUX 3a/1a4 CBSI3aHHBIX c
CpolicTBa mapajuiefienunena MU | NapajieIbHOCTBIO TNIOCKOCTEH.
MPU3MBI. CpaBHUBATh M aHAJIHU3MPOBATH pEaAIbHbIC
[TapannensHbIe IJIOCKOCTH. | CUTyalluH, CBSI3aHHBIE C MapaJUIEIbHOCTBIO MPAMON
[Ipu3Haku mapawieTbHOCTH JABYX | M IUIOCKOCTHM B MPOCTPAHCTBE; MOJAEJHPOBATH
MJIOCKOCTEM. Teopema 0 | peanbHbIC CUTYallUH, CBSI3aHHBIE c
NapajyIeIbHOCTH U €IMHCTBEHHOCTH | MapaJUIIbHOCTBIO  MPSAMOM M IUIOCKOCTH B
IJIOCKOCTH,  NPOXOISAIIEH  4epe3 | MPOCTPAHCTBE, HA SI3bIKE TEOMETPUU

TOYKY, HC INPHUHAIJICKAITYIO JTAaHHOM
IIIOCKOCTH U CIEACTBUS U3 HEE.

CaoiicTBa napaieIbHbIX
IUIOCKOCTEH: 0  HapajueNbHOCTU
IPSMBIX IIEpECEUECHUS pu

MIEPECEUCHUHN [JIBYX IapaJuIeIbHBIX
IUIOCKOCTEH TpeThei; 00 oTpe3kax
MapaJuIeIbHbIX IPSIMBIX,
3aKIIFOYEHHBIX MEXIY
NapaJUIEIbHBIMU  TUIOCKOCTSIMH; O
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IIEPECCUCHUN IPSIMOM €
NapaJUICIbHBIMU IIJIOCKOCTSIMU

JBYMsI

Hepnenauk
YJASIPHOCTH
NPAMBIX 71
IJIOCKOCTEell B
NMPOCTPAHCTBE
(25 9)

[ToBTOpenue: Teopema Iludaropa
HAa  IUIOCKOCTH,  TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

CgoiicTBa Ky0a ¥ MPSIMOYTOJIBHOTO
napajuiesIeuIea. Beruucnenue
JUIMH  OTPe3KoB B Kybe U
IPSIMOYTOJIBHOM TapajuieenuIee.
[lepieHAMKYASAPHOCTL MOPSIMON U

IIJIOCKOCTH. IIpu3nax
NEePHEHAUKYIISIPHOCTH  OPSIMOM U
IJIOCKOCTH. Teopema 0

CyLECTBOBAHUM W €IUHCTBEHHOCTH
IPSAMOM, NMPOXOMAIIEH 4Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHIANKYJIAPHON
K  1ockoctd.  [lmockoctm  m
NEPIEHIUKYJIIPHBIE MM IpsiMas B
MHOTOTPaHHHUKAX.

[TepnieHauKyIIAp ¥ HAKJIIOHHAS.

IlocTpoeHne mnepneHIuKyIsipa H3
TOYKH Ha MIPAMYIO.

Teopema 0 TpEX NMEpHNEHAUKYISIPAX
(npsimast 1 oOpaTHas).

Yron mexay CKpenuBarOlIMMUCA

MPSIMBIMH. ITouck
NEPHECHANKYJSIPHBIX ~ MPSIMBIX  C
MIOMOILIBIO MEePHEHANKYIISIPHBIX
IIJIOCKOCTEN

OproroHaiabHOE MPOEKTUPOBAHHE.
[Toctpoenue CeueHui KyoOa,
NpPU3MBI, TPABWIBHOW MUPAMUIBI C

IIOMOIIBIO OpPTOTOHAJIBLHOMN
IIPOEKIUU.

CuMmmMerpuss B TIPOCTPAHCTBE
OTHOCHUTEIIBHO IIJIOCKOCTH.
ITnockoctu CUMMETPUI B
MHOT'OT'PaHHUKAX. [Ipu3nax
NEPHNEHAUKYJIAPHOCTH  IPSIMOM U
IIJIOCKOCTH KaK CIIEICTBHE
CUMMETpPUHU. IIpaBuiibHBIE
MHOT'OI'PAaHHUKH

Pacuér paccTrosHMI OT TOYKH [0
wiockoctd.  CrocoOel  OMyCTUTH
NEPIEHANKYJISPBIL: CUMMETpHus,
CABUT TOYKH [0 TapauieIbHON

npsimoid. CIBHT IO HemapajulenbHON
IPSIMOM, U3MEHEHHE PACCTOSTHUN

AKTyanu3upoBaTh (baxTs u METO/IbI
IUIAHUMETPHUM, PEJIEBAHTHBIE TEME, IPOBOIUTH
AHAJIOTUU.

®opMyJIMPOBATH onpeneIeHu .

NEPIEHIUKYISIPHBIX INPSAMBIX B IIPOCTPAHCTBE;
ONpEACICHUE MPSIMOW, MEPHEHAMKYISIPHOM K
IIJIOCKOCTH.

Jloka3pIBaTh. JEMMY O IEpPHEHAUKYIIPHOCTH
JBYX IApPAJUICIbHBIX IPSAMBIX K TPETbEH INPAMOM;
TEOPEMBl O CBSA3M MEXAY IapauIeIbHOCTBIO
NPSIMBIX U UX NEPIEHANKYIIPHOCTBIO K INIOCKOCTH.

Jloka3pIBaTh: TECOPEMY, BBIPAXKAIOILYIO IPHU3HAK
NEePIEHIUKYJSIPHOCTH  IPSAMOM M IUIOCKOCTH;
TEOpEMY O CYILECTBOBAHUU M E€JUHCTBECHHOCTH
IPsIMOM, MHPOXOAAIIEH dYepe3 [TaHHYI0 TO4YKy U
NEPIECHIUKYIIPHON K JaHHOW IJIOCKOCTH.

M300paxkary  B3aMMHO  IEPHEHIUKYISIPHBIE
IPSIMYIO U IUIOCKOCTb.

®opmMyMpPOBATh CBOWCTBO INEPIECHINKYISApA 110
OTHOIIECHHUIO K IIJIOCKOCTH.

Ilonyyars,  mpeacraBjieHHe O  3HAYCHUU
HNepHeHIUKYIsApa UId JpYrux o0JlacTel HayKH
(pusmka, SHepreTHKa, Jia3epHBIE TEXHOJIOTHH), B

peanbHOM  JKM3HM  (TE€XHHMKA,  OKpYXKarouias
00CTaHOBKA).

Jloka3pIBaTh  YTBEPXKJIEHMs, CBS3aHHBIE C
MPOEKIIUEN MPAMO Ha IUIOCKOCTB,

HEMNEPIEHAUKYIISPHYIO K 3TOU MIPSAMOM.

Jloka3pIBaTh TEOpEMY O TPEX NMEPHNEHIUKYIIPAX
U TeopeMy o0OpaTHyl TeopeMe O  TpéX
NEPHEHIUKYIISIPaAX.

IMoayyaTrs npeacraBieHue o0 OPTOrOHAJIBLHOM
IIPOCKTUPOBAHUH.

Jloka3pIBaTh TEOpEMY O IPOEKIHMH TOYKH Ha
IPSIMYIO.

Pemiate crepeoMeTpruyeckue 3aJ1ayd, CBSI3aHHBIE
C IEPIECHAUKYIIAPHOCTBIO NPSMOM U TUIOCKOCTH.

Pematn NpUKIAAHBIC 3ada4yd, CBA3aHHBIC C
HAaXO0/JICHUEM F€OMETPUYECKHUX BEIIUYUH.

Pemiate crepeoMeTpruyeckue 3aJ1ayu, CBSI3aHHBIE
c IIPUMEHEHUEM TEOPEMBI 0 TPEX
MEePIEeHANKYISIpaX, HAXO0XKICHUEM PACCTOSHUM,
IIOCTPOECHUEM IIPOCKLIAMN.

CpaBHHBATh M AHAJIM3UPOBATH YTBEPXKICHHUS C
LEIBI0 BBIABICHUS JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUMN.

AHanu3upoBaTh U MOJEJHPOBATHL HA S3bIKE
TCOMCTpHUHN PpCaJIbHBIC CUTyalluHh, CBIA3aHHBIC C
NEPIEHIUKYIIPHOCTBIO  IIPSAMOM U IUIOCKOCTH;
HCCJIeI0BATh IOCTPOCHHBIE MOJIENIN, B TOM YHCIIE U
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C UCIIOJIb30BaHMUEM arrapara anreopsl

Yriabl
paccTosiHUA
(16 9)

H

[ToBTOpeHwue: yroi MEXY
PSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHUSI B  IPOU3BOJIHLHOM

TPEYroJIbHUKE, TEOpEMA KOCHHYCOB.
[ToBTOpEHME: yromu MEXIY
CKPELIUBAOIIMMUCSA  TNPAMBIMA B
IIPOCTPAHCTBE. ['eomerpuyeckue
METO/ABl BBIYUCIICHUS yria MExXAy
IPSIMBIMU B MHOTOI'PAHHHKAX.
JIByrpansbiii  yroia. CBoHCTBO
JIMHENHBIX YIJIOB ABYTPAHHOIO yIJa.
[leprieHAMKYASPHBIE TIIOCKOCTH.

CaolicTBa B3alMHO
NEPIEHIUKYIAPHBIX  IUIOCKOCTEH.
[Tpusnak NEPIEHIUKYIIPHOCTU
IUIOCKOCTEHW; TeopeMa O NpsAMOU
IepeceyeHusl  JBYX  IUIOCKOCTEN
NEePIEeHIUKYJISIPHBIX TpeTbe
IJIOCKOCTH.

IIpssMOyTONIBHBIN
napajenenunes; Kyo; H3MepeHus,
CBOMCTBA PSAMOYTOJIBHOTO
napauienenunena.  Teopema 0
JaroHajiu IPSIMOYTOJIBHOTO

napajuleJienunena M CIeACTBHE U3
HEE.

Crepeomerpuueckue U
IIPUKJIAHBIE 33J1a4H, CBS3aHHBIE CO
B3aUMHBIM PACIOJI0KEHUEM IIPSAMBIX
Y IJIOCKOCTH.

IToBTOpEHME: CKpEIIMBAIOLINEC
IpsIMBIE, TApPAJUIEIBHBIE IUIOCKOCTH
B CTAHJAPTHBIX MHOTOI'PAaHHUKAX.

[Tapa mapajuIeIbHBIX INIOCKOCTEN
Ha  CKpPEUIUBAIOIIMUXCA  IPSAMBIX,
paccTosiHHE MEXIY
CKpELIUBAIOIIMMUCSA  NPAMBIMA B
IIPOCTBHIX CUTYaLUAX.

OnyckaHnue NEpPHIEHIUKYJISPOB,
BBIYMCIICHHE DPACCTOSHUM OT TOYKH
J10 TOYKH; NIPSIMOU; IIJIOCKOCTH.

Beruncnenre paccToSHUN MEXIy

CKpPELIUBAIOIIMMUCSA  MPSAMBIMA €
MTOMOIIIBIO MEepIEHAUKYISIPHON
IIJIOCKOCTH.

TpéxrpaHHslil yroy, HEPABEHCTBA
JUISl TPEXTPAHHBIX YIJIOB.

Teopema Iludaropa, Teopemsl
KOCUHYCOB ¥ CHHYCOB i
TPEXTPAHHOTO  yrila.  DJIEMEHTHI

AKTyaJM3MpoOBaTh (bakTbI u METO/bI
IJIAHUMETPUH, PEJICBAHTHBIE TEME, IIPOBOJUTH
aHaJIOTUU.

DopMyJMPOBAThL OIPEACICHUE ABYTPAaHHOTO
yria.

Jloka3bIBaTh  CBOWCTBO  PAaBEHCTBA  BCEX
JIMHENHBIX YIJIOB ABYTPAHHOIO yrija.

Knaccupuuuposares 1ByrpaHHsle  yIjsl B
3aBUCUMOCTH OT UX I'PaJyCHON MEpBHI.

@®opMyJIMPOBATL  ONPEICICHUE  B3aUMHO
NEPHEHANKYJISIPHBIX MIOCKOCTEH.

Jdoka3piBaTh TEOpEMY 0 IIpU3HAKe

NEPHEHANKYJIIPHOCTH ABYX IIIOCKOCTEH.

®opMyJIMpoOBaTh CJEACTBHUE (U3 MPU3HAKA) O
NEPHEHANKYJIIPHOCTH IIJIOCKOCTH, KoTOpas
NIEPIICHIUKYJISIpHA IPsIMOX, o KOTOpOH
NEPECEKAIOTCS JIBE MIIOCKOCTHU, ITH IIOCKOCTSAM.

JJoxka3bIBaTh YTBEPKIEHHS O €ro CBOMCTBAX;
TEOpeMy M CIEACTBUE M3 HeE O JUaroHaysix
IIPSIMOYTOJIBHOTO ITapajuIeIICNIIE A,

Pematp CTEPEOMETPUUYECKUE 3a/1auu,
CBA3AHHBIE C NEPHEHAUKYJSIPHOCTH IPSMBIX U
IUIOCKOCTEH, UCTONb3ys UIAHUMETPHUYECKHUE (aKThI
Y METOJIBI.

IIpoBoauTh JIOTUYECKH KOPPEKTHBIE
JIOKa3aTelIbHbIe  PACCYXKACHHUS TPU  PELICHUU
TeOMETPUUYECKUX 3amad, CBSI3aHHBIX c

NEPIEHANKYJIIPHOCTBIO INIOCKOCTEH.
AHAJIM3UPOBATL U MOJCTHPOBATH HAa S3BIKE
TCOMCTpHUH PpCaJIbHBIC CUTyalluHh, CBI3aHHBIC C
NEPIIEHIUKYISIPHOCTBIO MPSMBIX U INIOCKOCTEH.
HccnenoBarh 1NOCTPOEHHBIE MOJAEIH, B TOM
YHCcIie U C UCTIOJIb30BaHUEM arliapara ajareopsl.
Pematn OpUKIAAHBIC 3aJadd, CBA3aHHBIC C
HaXO0X/IEHUEM T€OMETPUYECKUX BETNYNH

11




cepuueckoi TEOMETPUU:
re0/Ie3MYECKUE JIMHUK Ha 3eMIie

MHuororpasx CucremaTtu3zanus 3HAHUM: Paborarp c yueOHMKOM: 3a7aBaTb BOIIPOCHI,
HKHU MHOrorpaHHMK M €ro D3JIEMEHTBI. | JeJIaTh 3aMEeYaHHs, KOMMEHTapHH.
(7 9) ITnpamupa. Bunst IApaMU/L. AHaJIM3MPOBATH PEILICHUE 3aa4u.
[TpaBuiibHas nupaMua. PucoBaTrp  BBIIYK/IbIE MHOIOTPAaHHUKH  C
[Ipusma. Ilpsimass ¥ HaKJIOHHAs | 3aJaHHBIMH CBOMCTBAMH; BOCCTAHABIIMBATh OOIIMIA
npusmel.  IIpaBuipHas  mpusMma. | BUI BBIIYKIONO MHOIOTPaHHUKAa II0 JABYM €ro
IIpssmont napajjenenuIes, | IpOCKLUHIM.
IPSIMOYTOJIBHBIN  NapajuielIenunes, Jloka3pIBaTh CBOICTBa BBIITYKJIOTO
Ky0. MHOT'OTpaHHHUKA.
Briykiieie MHOTOTPaHHUKH. PucoBaTp BBINIYKJIbIE MHOTOI'PAaHHUKHU C PA3HOU
Teopema Diinepa. IlpaBunbHble U | 3ilIepOBOI XapaKTEPUCTUKOM; HCCJIe0BATH
IIOJIyNIPAaBUJIbHBIE MHOTOTPAHHUKHU BO3MOXKHOCTH  IIOJy4€HHUs  pe3yjpTaTta  IIpH
BapbUPOBAHUU JAHHBIX.
Joxa3piBaTh CBOMCTBA MPaBUJIbHBIX
MHororpanHukoB. IliianmpoBaTre  mocTpoeHue
IIPABWJIBHBIX MHOTIOI'DAaHHUKOB Ha IIOBEPXHOCTSX
JPYTUX IPaBUIbHBIX MHOIOIPAHHUKOB
BexTopbl B [TonsiTue BekTOpa Ha IUIOCKOCTH AKTyanu3upoBaTh (bakTbI u METO/Ibl
NMPOCTPAHCTBE | U B IPOCTPAHCTBE. IUIAHUMETPUM, PpEJIEBAHTHBIE TEME, IPOBOIUTH
(12 v) CyMMa M pa3HOCTh BEKTOPOB, | AHAJIOTHH.
IIPaBUIIO napajuielnenunesa, OnepupoBaTh  NOHATHUSIMH:  BEKTOp  Ha
YMHOXXEHME BEKTOpa Ha 4YHCIO, | INIOCKOCTH M B IPOCTPAHCTBE; KOMIUIAHAPHbBIE
pa3ioKeHue BeKTopa 1o 6asucy Tpéx | BekTopel. IlpuBoauTh mpuMepbl  (QU3HYECKHX
BEKTOPOB, HE JIEKAIMX B OJHON | BEKTOPHBIX BEJIIMYMH.
IIJIOCKOCTH. OcBauBaTh IpaBWIa BBIIOJHEHUS JACUCTBUI
CkansipHoe IIPOU3BENICHUE, | CIIOKEHHUS W BBIUUTAHUS BEKTOPOB, YMHOXKCHMS
BBIUMCJIEHHE YIJIa MEKY BEKTOpPAaMH | BEKTOpa Ha YKCJIO.
B IIPOCTPAHCTBE. Jloka3pIBaTh NIpHU3HAK KOMIUIAHAPHOCTH TPEX
IIpocreiimne 3a7a4u C | BEKTOPOB.
BEKTOPAMH Jloka3pIBaTh TEOpEMY O pa3iOkKEeHUHU J1I000ro
BEKTOpa MO TpEM JaHHBIM HEKOMILIAHAPHBIM
BEKTOPAM.
IIpuMeHsTH TpaBuiIa BBINOJIHEHUS JCHCTBUN
CIIO)KEHMsSI W BBIYUTAHUS BEKTOPOB, YMHOXXECHMUSI
BEKTOpa Ha YKMCJIO MPH PEICHUH 3a]1a4.
Haxoauth KOOpAMHATBI BEKTOpPa B JaHHOM
0as3uce U CTPOUTH BEKTOP MO €ro KOOpAUHATAM.
BenomunTs OIpezeiIeHUe CKaJISIPHOTO
YMHOXXEHHMSI M €ro CBOMCTBAa. BprMcCiIATh ¢
NOMOLIBKD  CKAJIPHOTO  YMHOXXEHHS  JJIMHBI
BEKTOPOB, YIVIBI MEXAY HHMMH, YCTaHABIUBAaTh
MEPIEHIUKYJIIPHOCT BEKTOPOB.
AHAJIM3UPOBATHL U MOAEJTHPOBATH Ha S3bIKE
TEOMETPUM DPEATbHBIE CHUTYallMH, CBS3aHHBIE C
(hbU3MYECKUMHU BEKTOPHBIMH BEJIMYMHAMH.
HUcnonb3oBarh  Npu  pemieHHH  3aj1ad,
CBA3aHHBIX C BEKTOpaMH B  IMPOCTPAHCTBE,
TUTAHUMETPUYECKUEe (GaKThl M METOJIbI
IloBTOpEHME, Ceuenus MHOTI'OTPaHHUKOB: CBoOoano ONepupoBaTh NOHATHAMMU:
00001meHne M | CTaHJIapTHbBIE MHOTOTPaHHMKH, | 0TOOpa)keHHe MPOCTPAHCTBA Ha celsl, JBMIKEHHE
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CHCTEMATH3aIl
s 3HAHUN
(54)

METO/I CIICTIOB, CTaH/IApTHBIC
MJIOCKOCTH, MEPECECUCHUs MPSIMBIX U
IJIOCKOCTEH

[TapannenbHbie IPSIMbIE U
IJIOCKOCTH: TIapaJUICIIbHbIE CEUCHUS,
pacy€T OTHOIICHUMN, YTIIbI MEXKIY
CerH_II/IBaIOH_[I/IMI/ICSI HpﬁMBIMI/I.

[lepieHAMKYISIpHBIE TIpsIMBIE U
IUIOCKOCTH:  CTaHAAPTHBIE  Taphl
MEePHIECHANKYJISIPHBIX TIOCKOCTEH U
HPSIMBIX, CUMMETPUHU
MHOTOTPAaHHUKOB, TE€OpEeMa O Tpex
HepHeHI[I/IKy.]ISIan, BBIYHCIICHUA
JUTMH B MHOTOTpaHHUKAaX

MIPOCTPAHCTBA; LIEHTPAIbHAs, OCEBasi M 3epKaJbHAas
CUMMETpPHH, NapaljIeNIbHbI EPEHOC; PABEHCTBO U
nogobue duryp.

Jloka3plBaTh  YTBEpXKJIEHMS O TOM, YTO
LEHTpaJIbHAs, OCeBasi M 3€pKalbHAs CHMMETpUH,
HapajjielbHbli NEPeHOC SBJSIIOTCA JBUKEHUSMH.
BoinoaHATs ipeoOpa3oBaHus Mo100usl.

OnepupoBaTh NOHATHAMM: IpsiMas U cdepa
Ditnepa.

Pematn reOMEeTPHYECKUe
HCIIOJIb30BAHUEM JIBUKCHHM.

Hcnoan3oBath 1py pelieHUH 3a7ay JIBUKEHUS
IIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHMBaTBh U AHAJIM3MPOBATH YTBEPXKACHUS
C UENBI0 BBIABICHUSA JIOTHUYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PaCCyKJIEHUH.

HcceaenoBarh MocTpoeHHBIE MOAECTIH.

Hcnoab3oBaTh nM(poBbIe pecypebl

3aJa4du C

11 xnacc (He meHee 102 4)

Ha3zBanmue
paszaena (Tembl) OcHOBHBIEC BHJbI 1eATEJILHOCTH
OcHOBHOe co/iep:KaHue

Kypca yuyammxcs

(KOJIM4eCTBO YaCOB)

AHaJIuTHYECKAS [ToBTOpEHMeE: KOOPAUHATHI Aktyanu3upoBaTh  (QakThl M METOJbI

reoMeTpus BEKTOpa Ha IUIOCKOCTU ¥ B | IUNIAHUMETPUH, PEIICBAHTHBIE TEME, TTPOBOIUTH

(15 9) MPOCTPAHCTBE, CKAJIIPHOE | aHAJIOTHH.
MIPOU3BEICHNE BEKTOPOB, CBoauTh JICUCTBUSL C BEKTOpaMH K
BBIYHMCIICHHE yTJIa MEKIY BEKTOPAMHU | aHAJIOTUYHBIM JEHCTBUIM C UX KOOPAUHATAMM.
B MPOCTPAHCTBE. VYpaBHeHue BcenoMHuTh  OomipesiesieHHe  CKaJIsPHOTO
NpsIMOM, TPOXONSIIed uYepe3 JBE | YMHOXKEHUS M €ro CBOWCTBA. BbrYMciiATh ¢

TOYKH.

Bexropnoe
IIpOrpaMMHUpPOBaHUE
yria

MEXIY MPSAMBIMU

IJIOCKOCTH B KOOPAMHATAX.
Haxoxnenne paccrosHuit

MIPaBUJIBHON TUPAMUE

YpaBHEHHE TIOCKOCTH, HOPMAJIb,
yYpaBHEHUE IUIOCKOCTH B OTPE3Kax
IIPOU3BEICHUE.
JInneliHbIE HEPABEHCTBA, JIMHEHMHOE

AHanmuTH4ecKne MCETOJbI pacqéTa
IUIOCKOCTSAIMU B MHOI'OI'pAHHUKAX.

@opMyna paccTOsIHUSA OT TOYKH [0

TOYKHUM OO0 IINIOCKOCTH B Ky6e n

MOMOUIbI0 CKaJISIPHOTO YMHOXKEHHUS JJIMHBI
BEKTOPOB, YIJIbI MEXAY HUMH, YCTaHABIUBATh
NEPIEHIUKYJIIPHOCTh BEKTOPOB.
BbiBoauTh  ypaBHEHHE IIJIOCKOCTH U
(bopMyity pacCTOSTHUS OT TOUKHU J0 TIIOCKOCTH.
Pemarsb 3agauu, coueras KOOPAMHATHBIN U
BEKTOPHBIN METO/IBI.

u IIpoBoauThs  JOTMYECKHM  KOPPEKTHBIE
JA0Ka3aTeJbHbIC PAacCy:KICHHUS IIPU PEIICHUN
reOMETpUYECKUX 3aJad Ha I[pPUMEHEHHE

BCKTOPHO-KOOPAWHATHOI'O METO/1A.
AHa.]II/BI/[pOBaTb n MOICJIMPOBATL Ha
SA3BIKE reoMCTprun PCAIbHBIC CHUTYyaluu,
CBA3aHHBIC BCKTOpaMH U KOOpJAWHATaAMHU.
HccaenoBarh MMOCTPOCHHBIC MOACIIN, B TOM
YHUCJIE U C UCITIOJIB30BAHUEM aIlrapara anre6p51.

oT

Hcnonb3oBarth KOMIIBIOTEPHBIE
IIPOrPaMMBI.
3HAKOMHMTBCSI C  UCTOpPUEN  pa3BUTUSA
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MaTEMAaTUKU

IloBTOpEHME,
00001IeHnE
cucTeMaTH3anus
3HAHUH

(15 yacoB)

Ceuenus MHOTOTPaHHUKOB:
CTaHJIapPTHHIE MHOTOTPaHHUKH,
METOJ, CJIEJIOB, CTaHJapTHHIC
IJIOCKOCTH, MEPECeUeHUs] MPSIMBIX U
IUIOCKOCTEH
[TapamiensHbie IIpsIMBIE u
IJIOCKOCTH: TapajuIe/IbHbIE CEUCHUS,
pacuéT OTHONICHUMU, YIJIBI MEXIY
CKPEITUBAIOIIUMHUCS TPSIMBIMA
[lepieHIUKYISIpHBIE TPSIMBIE |
IJIOCKOCTH:  CTaHJIApTHBIC  MaphI
MEPICHIUKYIISIPHBIX IJIOCKOCTEH U
MPSIMBIX, CUMMETpHUHU
MHOTOTPaHHUKOB, TEOpeMa O Tpex
MepIeHIUKYIsIpax, BBIYMCIICHHS
JUTMH B MHOTOTPaHHHUKAX
[ToBTOpEHME: IUTOIA N
MHOTOYTOJIbHUKOB, (OPMYJIBI IS
IJI0IIA IeH, COOOPaKEHHS TI0T00MS.
IInomamu CeUeHUI
MHOT'OTPAaHHUKOB: IJIOIIA a1
MOBEPXHOCTEW,  pa3pe3aHusi  Ha
4acTH, COOOpaKEHUS MOA00Us

CrtpouTh ceueHusl.

Pemiath crepeoMeTpuUecKHe 3aqadyd  Ha
JI0Ka3aTeIbCTBO MaTEMaTHUYECKUX OTHOIICHHIA,
HAXO0X/ICHUE TEOMETPUUYECKUX BEIUYHMH (IJIMH,
YTJIOB, TUIOIAACH, 00BEMOB).

Hcnonb3oBarTh npu pelieHun
CTEPEOMETPUYECKHX 3a/1a4 TUIAHUMETPHYCCKUE
(baKThl B METOJIBI.

I[IpoBoauTh  JIOTUYECKH  KOPPEKTHBIC
JIOKA3aTeNbHBIE PACCYXKICHHS TPH PEIICHUU
CTEPEOMETPUYCCKHX 3a/1a4.

CpaBHUBATH U AaHAJM3UPOBATH PEATHHBIC
CUTyallid W BBISBJISATH BO3MOXHOCTH €€
MOJICTTUPOBAHUS Ha SI3bIKE TEOMETPHUH.

MoneaupoBaTh peajbHYI0 CHUTYallUI0 Ha
SI3BIKE reOMETPUN " HCCIEeN0BATH
MOCTPOCHHBIC MOJICIIM, B TOM 4YHCIE H C
MCIIOJIb30BAaHUEM arapaTa anreOpsl.

Hcnoab3oBaTh KOMITBIOTEPHBIE
MIPOrPaMMBI IIPU PEIICHUH 3a/1a4.

O0LéM
MHOTOIPaHHHKA
(17 1)

O0BéM Tena. O6beMm
MPSIMOYTOJIBHOTO TapalijieNienumnesaa.
3amaun 00 yaBoeHWHM Kyba, O
KBajpaType Ky0a; 0 TPUCEKIUH yTia.

CrepeomeTrpuueckue 3a/1a4H,
CBsI3aHHBIC c 00BEMOM
MPSIMOYTOJIBHOTO TapajuiesenuIea.

[IpuknanHele 3aga4u, CBSI3aHHBIE
c BBIYMCIICHHEM 00BéMa
MPSIMOYTOJIBHOTO TIapaJuieNenue/a.

OO6BEM IpSIMOI TPU3MBI.

CrepeomeTrpuueckue 3a7a4H,
CBSI3aHHBIC C BBIYHCIICHHEM 00BEMOB
npsMon  mpusMmbl.  IIpukinagHeie
3aJa4yd, CBsI3aHHBIE C O0OBLEMOM
MIPSAMOM IIPU3MBI.

Borancnenne o00bEMOB  Ten ¢
MOMOIIBIO0 onpeaenEéHHOro
uHterpana. OOBEM  HAKIIOHHOU
MIPU3MBI, TUPAMHU/IBL.

®opmyna o00bEMa MUPAMUIIBI.
OTtHolieHNE O0BEMOB TMHUPAMHI C
00IIIUM yTIIOM.

CrepeomeTrpuueckue 3a7a4H,
CBSI3aHHBIC ¢ O00BEMAMU HAKIIOHHOU
MPU3MBI, TUPAMHU/IBL.

[IpuknagHeie 3agaum MO TEMeE
«O0BEéMBI  Tel», CBSA3aHHBIE C

CBo0Goano
00néM  Tena,
napajuvieJenumnesa.

DopMyIMpPOBATH
00BEMOB.

Joka3piBaTh
MPSIMOYTOJIBHOTO
CIIEJICTBUS U3 HeE.

Paszpe3arsb
MEePeKIabIBaTh YaCTH.

Pemath  cTepeoMeTpuUecKHe  3ajaud,
CBSI3aHHbBIE c BBIUMCIICHHEM 00BEMa
MPSIMOYTOJIBHOTO TIapaJUIeIICTINIIE 1A, IIPU3MEI.

CpaBHuUBATH " aHAJIM3UPOBATH
VTBEPKACHHSI C IIETBI0 BBISABICHUS JIOTHYCCKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUIA.

AHAIM3UMPOBATL W MOJAEJIHPOBATH HA
S3bIKE TEOMETPUU  pealbHble  CHUTYalluH,
CBS3aHHBIE C OOBEMOM  MPSAMOYTOJIBHOTO
napajuieNienune1a, IpusMbl, TUPAMUJIBL.

HccaenoBarh MoCTPOESHHBIE MOJIENN, B TOM
YHCIie ¥ ¢ UCMIOJIb30BaHUEM armapara anreOphl.

BbIBOAMTH  OCHOBHYIO  WHTETPATBHYIO
dbopMyIy 1S BBIYUCICHUS 00BEMOB TETI.

Joka3piBaTh  TeOpeMy 00  00BEmMe
HAKJIOHHOHN MPU3MBI Ha TPUMEpE TPEYroIbHOM
TIPU3MBI U JIJTST TPOU3BOJIBHON TIPH3MBL.

Jloka3piBaTh  TEeOpemy: 00

ONepUpPOBAaTh NOHATHSAMM:
00bEM  IPSIMOYT'OJBHOTO
OCHOBHBIE  CBOICTBa

TeopeMy 00  o0OBEMe
napajuiesenumnesa,

MHOTI'OIrpaHHUKH,

00BEMe
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00bEMOM  HAKJIOHHOW  NPHU3MBI, | THPAMHIbL, (POPMYIHPOBATH CIEACTBUS U3 HEe:
MMAPaAMU/[IBI. 00béM yceu€HHOW mnupamuiabl. BwIBOAUTH
[Ipumenenue 00BbEMOB. | popMylly 1T BBIYMCICHHA  OOBEMOB

Brruucnenue paccTosiHus JI0 | yCeu€HHON nupamMubl

IIJIOCKOCTH

Tesa [Munuaapudeckas IMOBEPXHOCTD, CB000AHO omepupoBaThL TNOHATHIMHU:
BpalleHH. oOpazyromiue LHWIMHIPUYECKOHN | HWIMHIPUYECKass  I[OBEPXHOCTb,  LIMJIUHJP.
(24 4) IIOBEPXHOCTH. HN3yuarp CITOCOOBI TOJIYYEHUS

Humuunap. Ilpsamol  Kpyrosou
nuHap. Ilhiomane mnosepxHOCTH

UIAH]IPA.

Konunueckas MOBEPXHOCTb,
oOpa3yromue KOHUYECKOU
noBepxHoctu. Konyc.  Ceuenue

KOHYCa IUIOCKOCTBIO, MapajlieabHOMN
IJIOCKOCTH OCHOBaHHUA. Y CEUEHHBIN
KoHyc. M3o0pakeHue KOHYCOB U
yCEUEHHBIX KOHYCOB.

[Tnomans GOKOBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH KOHYCA.

CrepeomeTprueckue 3ajadyd  Ha
JI0KAa3aTeNbCTBO W BBIYHCIICHHE,
IOCTPOEHUEM CEYEHUW IUIMHIpA,
KOHYyca.

[Ipuknanueie 3amauu, CBA3aHHBIC
C HWJIUHAPOM

Cdepa u map.

[lepeceuenmne cdepsl u I1mapa c
miockocTero.  Kacanme mapa wu
cheppl  MIOCKOCThIO. Buag wu
n300pakeHue 1apa.

VYpasuenne cdeprl. [lnomans
cdepsl u e€ yacTeil.

Cummetpus cdepsl U mapa.

CrepeomeTprueckue 3ajadyd Ha
JTIOKA3aTeIbcTBO M BBIYUCIICHHE,
CBsI3aHHBIE CcO cdepoll U Iapom,
IOCTPOEHUEM X CEYEHUI
IIJIOCKOCTBIO.

[Ipuknagubie 3amxaun, CB3aHHBIC
co cthepoit u mapom.

[loBTOpEeHME: OKPYKHOCTH Ha
MIJIOCKOCTH, BBIYHCIICHHS B
OKPY>KHOCTH, CTaH/IapTHBIE TIOT00MS

PaSJ'II/I'—IHI)Ie KOM6I/IHaHI/H/I TCII
BpalIECHUs1 U MHOTOTPAHHHUKOB.

SBagaum mo TemMe «Tema wm
MMOBEPXHOCTHU BpPALIEHUS»

LMIMHIPUYECKON TOBEPXHOCTH, LIUIMH/IPA.

HN300paxkaTh, UWIMHAP U €ro CEYCHHUs
IJIOCKOCTBIO.

CB000IHO oOmepUpPOBATH TOHATHUAMU:
KOHHMYECKAsl ITOBEPXHOCTh, KOHYC, YCEYEHHBIN
KoHyc.  M3ywarb  cmocoObl  MONTy4YeHHUS
KOHUYECKOW IOBEPXHOCTH, KOHYCA.

HN300paxkaTtb KOHYC W €ro Ce4YeHHus
IUIOCKOCTBIO, IPOXOJALIe dYepe3 och, H
MJIOCKOCTBIO, NEPIEHAUKYIISAPHON K OCH.

BoiBoauTh GOpMYyNBI  JUIST  BRIYHCIICHUS
OOKOBOM W TIOJHOM TIOBEPXHOCTECH  TeI
BpalllCHUSI.

Pemiate  crepeomerpuueckue - 3ajayu,
CBSI3aHHbIE C TEJIAMU BpPALICHMSI, HAXOKJICHUEM
wiomand OOKOBOW M TOJHOM MOBEPXHOCTH,
MMOCTPOEHUEM CEUCHUH.

HUcnoab3oBarh 1pu  pelIeHUH  3a]a4y
TUTAHUMETPUYECKUE (PAKThl U METOBI.

CpaBHUBATH u aHAJIU3HPOBATH
YTBEPKACHUS C LIETbIO BBISABICHUS JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUM.

AHaJIM3MpoBaTh U MOAEJTHPOBATH Ha
A3bIKE  TEOMETPUM  pEealbHBIE  CHUTYaluH,
CBSI3aHHbBIE C KOHYCOM U IIUJIMHPOM.

HccnenoBath OCTPOEHHBIE MOJIETH, B TOM
YHCIIe U C UCIOJIb30BAHUEM alllapara ajareopsl

AKTyaam3upoBaTrb (QakThl U  METOJbI
MJIAHUMETPHUH, PEJIEBAHTHBIE TEME, NPOBOAUTH
AHAJIOTHM.

CBo0OaHO omnepupoBaTh NOHATHAMM:
cdepa u map, UEHTP, paguyc, AMaMeTp chepsl
U mapa.

HccnenoBarh B3aWMHOE pacIoJIOKEHUE
cdepsbl U TIOCKOCTH.

®opmyIMpOBaTh
KacaTeJIbHON TIOCKOCTH K cdepe.

Jloka3pIBaTh TEOpEMBbl O CBOICTBE U
IIPU3HAKE KacaTEJIbHOM MIIOCKOCTH.

BoiBoauTh Qopmyny ans  BBIYMCIEHUS
iomaau chepsl yepes paguyc chepsl.

Pemats  cTepeomerpuyeckue - 3ajaud,
CBsI3aHHBIE CO cEpoil U MapoM, HaAXOKACHUEM
wionaau chepsl U e€ yacTeil, MOCTpPOeHHEM

OTIpe/IeIICHIE
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ceueHuit cepsl U mapa.

AHaIM3MpOBaTh ¥ MOJEJIHPOBATH Ha
SI3BIKE reoMCeTpruu PCAJIBbHBIC CHUTyaluu,
CBSI3aHHBIE C IAPOM U Cepoii.

Pemats mpocThle 337auM, B KOTOPBIX
GUrypupyloT KOMOMHALIMM TeNl BpAaIICHUS M

MHOTOTPaHHHUKOB.
Hcnoab3oBaTh TpH  pPEUICHWW  3aj1ad,
CBSI3aHHBIX co chepoit m  mIapowm,
TUTAHUMETPUYECKUE PaKThl B METOJIBI.
Pemiath  cTepeoMeTpuUecKue  3ajaud,

CBA3aHHBIC C TCJIaMH Bpalll€HUSA, IIOCTPOCHUEM
CEUYCHHI Tel BpalicHusd, C KOM6I/IHaL[I/ISIMI/I TCII
Bpalll€HUS U MHOI'OI'PaHHUKOB.

HpOBO)II/ITb JIOTHYCCKH KOPPCKTHBIC
JOKa3aTCJIbHBIC PACCYXXIACHUA IIpU PCIICHUN
rCOMCTPHUICCKUX 3aaa4, CBA3aHHBIX C

MEPIEHIUKYIISIPHOCTBIO TUNIOCKOCTEH.
AHaNUM3MpPOBAaThL U MOJAEJMPOBATH Ha
SI3BIKE reoMCTpruu PCAJIBbHBIC CHUTyaluu,
CBSI3aHHBIE C MHOTOIPaHHUKAMH.
HccnenoBath NOCTpOEHHBIE MOJIEH, B TOM
YHCJIe U C HCIOJIb30BAHUEM alllapaTa ajareopsl.

Inomaau
NOBEPXHOCTH "
00béMBI  KPYIJIBIX
Tesa

O )

O0bém 1mmmHApa. Teopema 00
00BEME TPSMOTO IMIIUHAPA.

IImomanu OOKOBOII U IOJHOMI
MMOBEPXHOCTU LIUIIUHIPA.

Brruucnenne o0BEMOB TEenm ¢
TIOMOIIIBIO OIPENEITIEHHOTO
unTerpana. O6bEM KoHyca.

IImomann OOKOBOH W IOIHOM
MMOBEPXHOCTH KOHYCA.

CrepeomeTrpuueckue 3a/1a4H,
CBSI3aHHBIE C BBIYHCIEHUEM 00BEMOB
LUUJIUHpPA, KOHYCA.

[IpukiagHple 3amadum MO  TeMe
«OO0BEMBI U TIIOIIATU TOBEPXHOCTEN
Tell.

O0béM 1mapa W  IIapOBOTO
cektopa. Teopema 06 00bEMe TIapa.
[Tnomans chepsl.

CrepeomeTrpuueckue 3a/1a4H,
CBSI3aHHBIE C BBIUYMCIEHUEM 00BEMOB
mapa, IIapOBOTO CErMEHTa,

IapOBOTO CEKTOpA.
[Ipuknagueie 3agaum MO TEMeE
«O0BEMBI  TEm», CBS3aHHBIE C
00BEMOM TI1apa U TIIOMIAIBI0 CPEPHI.
CoOTHOIIEHUS MEXIY
IJIOIAIIMH MOBEPXHOCTEN "
00BEMaMU MOJOOHBIX TE.
ITogoOHbIE TENa B MPOCTPAHCTBE.

CB000AHO omepupoBaTHL TOHATHSMHU:
00BEM Tena, MI0aAb TOBEPXHOCTH.

®opMy/IMPOBATHL  OCHOBHBIE  CBOWCTBA
00BEMOB.

Jloka3piBaTh TeopeMbl: 00 o00BEME
mmHApa; o0 00béMe KoHyca. BbIBOAMTBH
dbopMyIbI JUTSt BBIYUCIICHUS 00BEMa

YCEUYEHHOTI'0 KOHYCA.

HccnenoBath OCTPOEHHBIE MOJIEH, B TOM
YuCJie U C UCIIOJIb30BAHUEM amapara ajureopsl.

3HaTh BO3MOXHOCTM pELIEHUS 3a7ad Ha
[IOCTPOECHUE LHUPKYJIEM 151 JIUHENKOH,
0 KJIACCUYECKUX HEpa3pelnMbIX 3aa4ax.

CBo0ogHO omnepupoBaTh NOHATHAMM:
IapOBOM CErMEHT, LIapOBOM CJIOM, IIApOBOM
CEKTOp, OCHOBaHME M BBICOTA CETMEHTAa,
OCHOBaHHUE M BBICOTA LIAPOBOTO CIIOSL.

BoiBoauTh (QOpMYyNBl AN HAXOXKICHHS
00BEMOB  IIAPOBOTO  CETMEHTa, IIapOBOTO
CEKTOpa, IUIOIAAN ChEPHI.

Joka3bIBaTh TEOpEMY 00 00BEME TIIapa.

Pemate  crepeomerpuyeckue - 3agaud,
CBSI3aHHBIE ¢ O0BEMOM 1MIapa, IIApPOBOTO
CEerMEHTa, IIapOBOr0 CEKTOpa, IUIOMIAJBIO
chepsr.

CpaBHMBaTh u aHAJM3UPOBATH
YTBEPKACHUS C LIETbIO BBISIBICHUS JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKIACHUM.

AHaJIM3MpPOBATh U MOAEJTHPOBATH HA

16




N3menenne o0béMa pu
oxo0uu.

CrepeomeTrpuueckue 3a/1a4u,
CBSI3aHHBIC C BBIYMCIICHUEM 00BEMOB
TEJI ¥ IUIOLIa Il TOBEPXHOCTEN

S3bIKE TEOMETPUM  pEaJbHbIE  CUTYalluH,
CBA3aHHBIE C O0O0BEMOM 1Iapa, IIAPOBOTO
CerMeHTa, UIApOBOI0 CErMEeHTa, IUJIOIIA/IbI0
chepsl.

CBo0oaHO omepupoBaTh  INOHSITHEM:
M01I00HbIE TeJa B MPOCTPAHCTBE.

BoruncasaTs 00BEMBI TEN C TIOMOIIBIO
ONpPEEeIEHHOTO UHTErpaa.

Pematp  crepeomerpuueckue - 3ajayw,
CBSI3aHHBIE C  COOTHOLUEHUSMH  MEXKIY
IUIOMIAIIMA ~ TIOBEPXHOCTEH U o0BEMamu
MOAOOHBIX TEI.

IIpoBoauTh  JIOTMYECKH  KOPPEKTHBIE
AOKAa3aTelbHbIe PACCYKIEHUS [IPU PELICHUU
F€OMETPUYECKUX  3aJa4,  CBSI3aHHBIX  C
BBIUHCIICHHEM OOBEMOB Tell C TMOMOIIBIO
ONpPENEeNEHHOTO  HHTErpalia, HaXO0XJICHHEM
COOTHOUICHUS MEXIY TJIOIAISIMU
MOBEPXHOCTEH M 00bEMaMU MOI0OHBIX TEl.

AHanu3upoOBaTHL W MOJEJMPOBATHL Ha
SA3bIKE TE€OMETPUM  pEallbHbIE  CUTYyaluH,
CBSI3aHHBIE C 00bEMAMU U MOBEPXHOCTSIMU TETI,
Ha JI0Ka3aTeJIbCTBO M HAa  HAXOXKJICHHE
T€OMETPUUYECKUX BETUINH
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JABukenus
(54

JIBrkeHus [IPOCTPAHCTBA.
OToOpaxeHusl. JIBrokeHus u
paBenctBo ¢uryp. O6mue cBoiicTa
TIBUKECHUH. Bunrnl IBIKECHUN:
IapajuleIbHbIN IIEPEHOC,
LEHTpaJIbHas CUMMETpHS,

3epKajbHAsi CHUMMETpPHsS, TOBOPOT
BOKpyr mpsimoii. [IpeoOGpazoBanus
noxo6wust. [Ipsimas u cepa Ditnepa.

I'eomeTpuueckue  3amaun  Ha
MIPUMEHECHHE JBUKCHUS

CBo0OaHO omnepupoBaTh NOHATHAMM:

OTOOpaXeHHE  TPOCTpaHCTBAa  Ha  cebs,
JABUXKXCHHUC IMPOCTPAHCTBA, LHCHTpaJibHad,
oceBast u 3epKaJIbHas CUMMETpHH,

napajuielIbHbIN MEPEHOC; PABEHCTBO U 110 1001e
¢buryp.

Jloka3pIBaTh YTBEP)KICHHS O TOM, YTO
[EHTpaJIbHAS, oceBast u 3epKabHas
CUMMETPHH, TapaJICIbHBIN MIEPEHOC SIBIISIOTCS
JBIKCHUSIMH. BBINOJHATHL TpeoOpa3oBaHus
nooous.

OnepupoBaTh TOHATHSMH. TIpsIMas W
cepa Ditnepa.

Pemats rTeomerpuuecKue  3agaud  C
UCIIOJIb30BAHUEM JIBHIKCHUH.

Hcnoab30BaTh TpU  pEHICHUH  3a/ad
JIBHYKCHUS TIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHHMBaTh u aHaJM3HUPOBATH
YTBEPXKICHHSI C IENIBIO BBISIBICHUS JIOTHUECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKIACHUH.

HceaenoBaTh MoCTPOSHHBIE MOJICITH.

Hcnogab3oBaTh nH(POBBIE pecypebl
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IHoBTOpEHME,
00001I€eHnE
cucTeMaTH3anus
3HAHMI
17 v)

Hu

Ob6o0maromiee MIOBTOpEHHE
MOHATUH W METOJIOB  Kypca
reOMETpUU 10-11 KJIACCOB,
CUCTEeMAaTH3alusl 3HAaHHH.

Hcropus pa3BUTHSA
CTEepEOMETPUHU KaK HAyKu U e€ poiib
B pa3BUTUU COBPEMEHHBIX
WHXCHEPHBIX M  KOMIIbIOTEPHBIX
TE€XHOJIOTHI

Pemiath crepeoMeTpuyuecKHe 3amavyd  Ha
JI0Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIIICHHIA,
HAXO0X/ICHUE T€OMETPUUYECKUX BEIUYHMH (IJIMH,
YTJIOB, TUIOIAACH, 00BEMOB).

Hcnonb3oBaTh npu pelieHnn
CTEPEOMETPUYECKHX 3a/1a4 TUTAHUMETPUICCKUE
(haKThl B METOJIBI.

I[IpoBoauTh  JIOTMYECKH  KOPPEKTHBIC
JIOKa3aTeNbHBIE PACCYXICHHS TIPH PEIICHUU
CTEPEOMETPUYECCKHX ¥  IIAHUMETPUYCCKHX
3ajay.

CpaBHHMBATH U AHAJIM3HPOBATDH PCATHHBIC
CUTyalldd ¥ BBISABIATh BO3MOXHOCTh €€
MOJICIIMPOBAHHUS Ha SI3bIKE TCOMETPHH.

MoaenupoBaTh peanbHYIO CHUTYaIlMI0 Ha
SI3BIKE TeOMETPHH " HCCIIeI0BATH
MIOCTPOCHHBIE MOJICNIA, B TOM YHCIE U C
MCIIOJIb30BaHUEM arapaTa anreopsl.

Hcnoab3oBaTh KOMITBIOTEPHBIE
MPOrPaMMBI TIPU PEIICHUH 3a/1a4.

I[MoayuaTs mpeacTaBjieHHe O TCOMETPHH
Kak O Pa3BUBAIOLIECHCS HAyKe, UCCIEIYIOIIEH
OKPYXKAaIOIIM MHp, CBS3aHHOW C pealbHbIMU
00BEKTaMH, IMMOMOTAIONICH PEIIUTh pPeabHBIC
JKU3HCHHBIC CUTYAIMH O POJIM CTEPEOMETPUU B
pa3BUTUH  COBPEMEHHBIX HMHXKXEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHI
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IToypounoe niianuposanue 'EOMETPUS, 10 knacc

(34 B Hexenr0, 34 yueOHBIX Heaeau, HTOro — 102 )

No Jama Tema ypoka
n/n | Ilnan ‘ Dakm
BBenenue B crepeoMeTpuio -234
1 1 neoens OcHoOBHBIE TIpaBUIIa U300pAKEHHSI HA PUCYHKE TUIOCKOCTH, MapajuIeIbHbBIX
IpAMBIX (OTPE3KOB), CEPEANHBI OTPE3KA.
2 [ToHATHS CTEPEOMETPHH: TOUKA, MPSMast, TNIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE

npaBuiIa N300paKEHNs HAa PUCYHKE TUIOCKOCTH, MAPaUICIbHBIX MPSMBIX
(0Tpe3KoB), cepeAMHBI OTPE3KA.

3 [TonsiTHst: mepecekaromuecs MIOCKOCTH, IIEPECEKAIOIINECS IPAMast U III0CKOCTb;
I10JIyTIPOCTPAHCTBO.

4 2 neoensn [TonsiTrst: mepecekaronrecs MIOCKOCTH, IIEPECEKAIOINECs IPAMast U IIIOCKOCTb;
I10JIyTIPOCTPAHCTBO.

5 MHororpaHHuKH, 1300paXKeHHe MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBbEKTOB.

6 MHororpaHHuKH, 1300paXKeHHe MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB.

7 3 Heoensn AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEICTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEICTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIIeACTBUS U3 HUX. CriocoObl 3a1aHus
IpsSMBIX M IJI0CKOCTeH B mpocTpaHcTBe. O603HAaUYEHUS MPSAMBIX U INIOCKOCTEH.

10 4 neoens N300paxeHune cedeHni nmupamuibl, Kyoa 1 pu3Mbl, KOTOPbIE IPOXOJAT YEpPe3 UX

pebpa. N3o0paxkeHue nepecevyeHus MoIydeHHbIX INIOCKOCTel. PackpamBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMH.

11 N3o0paxeHne cedeHuit MupamMmubl, Kyoa v MPU3Mbl, KOTOPbIE IPOXOIAT Yepe3 uX
pebpa. M300pakeHne nepecedeHus MoydeHHbIX TUIoCKocTel. PackpamBanue
MIOCTPOEHHBIX CEYEHUN Pa3HbIMU IIBETAMH.

12 N300paxeHne cedeHni mupamuibl, Kyoa v MpU3Mbl, KOTOPBIE TPOXOIAT Yepe3 UX
pebpa. M3o0paxeHne nepeceueHus MoJydeHHbIX IIockocTell. PackpamBanue
MOCTPOEHHBIX CEYEHUN Pa3HbIMU [IBETAMHU.

13 5 neoens N300pakeHne ceueHuil mupaMuabl, Kyoa U IpU3MBbl, KOTOPbIE IPOXOAST Yepe3 UX
pebpa. M3o0pakeHne nepecedeHus MoIy4eHHbIX MI0cKocTel. PackpamuBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMU [IBETAMHU.

14 Meto cneioB il MOCTPOEHUS CEUCHUM.

15 Merton crnenoB Juis mocTpoeHus ceueHuit. CBoICTBa nepeceueHuil NpsSIMbIX U
IIJIOCKOCTEM.

16 6 neoensa Merton crnenoB Juis moctpoeHus ceueHuit. CBOICTBa nepeceueHuil IpsMbIX U
IIJIOCKOCTEM.

17 [Toctpoenue ceuenuii B nupamujie, Kyoe 1mo TpeM Toukam Ha pedpax. Co3ganue
BBIHOCHBIX YEPTEXKEH M 3aIMCh 11aroB MOCTPOSHHSL.

18 [TocTpoenue ceuenuii B mupamuse, Kyoe mo TpeM ToukaM Ha pebpax. Coznanue
BBIHOCHBIX YEPTEXKEH M 3aIHCh 1I1aroB MOCTPOCHHSL.

19 7 Heoens [TocTpoenue ceuenuii B mupamue, Kyoe 1mo Tpem ToukaMm Ha pebpax. Coznanue
BBIHOCHBIX YEPTEXKEH M 3aIHCh 1I1aroB MOCTPOCHHSL.

20 [TocTpoenue ceuenuii B mupamuse, Kyoe mo TpeM ToukaM Ha pebpax. Cosznanue
BBIHOCHBIX YEPTEXKEH M 3aIHCh 1I1aroB MOCTPOCHHSL.

21 [ToBTOpEHME MITAHUMETPUH: TEOPEMA O MPOMOPIIMOHANBHBIX 0Tpe3kax. [TomgoOue
TPEYTrOJbHUKOB.
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22 8 neoens [ToBTOpenune nnanumerpun: Teopema Menenast. Pacuetsl B ceueHusx Ha
BBIHOCHBIX 4epTexax. MIcTopust pa3BUTHS IUIAHUMETPUU U CTEPEOMETPHH.
23 KontpoJsbnas padora Nel «Axkcuomsbl crepeomeTpru. CedeHus»
B3anmMHoe pacnosio:keHue NPsIMbIX B IPOCTPAHCTBE — 64
24 B3auMHoOe pacnosnoxeHue npsMbix B IpocTpaHcTBe. CKpelmBaromumecs npsmeole.
ITpusHaku ckpemuBaromuxcs npsmMelx. IlapamienbHblie npsiMble B IPOCTPAHCTBE.
25 9 neoena Teopema 0 CylIeCTBOBAHUH U €IMHCTBEHHOCTH MPSIMOM NapaJlIeIbHON TaHHON
IPSIMOM, IPOXOASILIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKalle Ha JaHHON
npsiMoil. JleMMa 0 nepecedueHny napauieabHbIX MPSMBIX INIOCKOCTBIO.
26 [TapamienpHOCTD TpeX NpsIMBIX. Teopema 0 Tpex napajieibHbIX MPSMBIX.
TeopeMa 0 CKpeMBaOIUXCS MPSIMBIX.
27 [TapamnensHoe npoekTHpoBaHue. OCHOBHBIE CBOMCTBA MapaJljIeIbHOTO
npoekTupoBanus. M3o0paxeHue pa3HbiX (GUTYyp B MapaJlIeIbHON NPOESKIUH.
28 10 [leHTpanbHas NpOEKLUsA. YTOJI C COHAIIPaBICHHBIMU CTOPOHAMHU. Y TOJI MEXKIY
Hedens IPSIMBIMHU.
29 3ajauu Ha J0Ka3aTeIbCTBO U UCCIEI0OBAHNE, CBSI3aHHBIE C PACIIONIOKEHUEM
IPSIMBIX B IPOCTPAHCTBE.
Iapa/uieJbHOCTH NPSAMBIX U IJIOCKOCTEN B NPOCTPAHCTBE — 84
30 [ToHsATHS: MapaIEIbHOCTD MPSIMOM U IIJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
NapajuIeIbHOCTH NPSIMOU U MII0CKOCTH. CBONCTBA NAapaJLIEAbHOCTH NPSIMOU U
IJIOCKOCTH.
31 11 ['eomeTpuyeckue 3a1aun Ha BBIYMCICHUE U JOKA3aTeJIbCTBO, CBSI3aHHBIC a
Helens 1apauIeIbHOCTBIO NMPSIMBIX U INIOCKOCTEN B IPOCTPAHCTRBE.
32 [TocTpoeHue ceueHus, TPOXOASAILIEro Yepe3 JaHHYIO IPSIMYIO Ha YepTexKe U
MapaJuIeIbHOTO JPYrou npsmoii. Pacyer oTHOIIEHUH.
33 [TapannensHas IpoeKLKs, IPUMEHEHHUE AJIsl IOCTPOSHUs ceueHuit Kkyda u
napauienenunesna. CBoNCTBa napajienenuena U Npu3Mabl.
34 12 ITapannensHble ockocTH. [Ipr3HaKy apamienbHOCTH JBYX TIIOCKOCTEH.
35 Heoens TeopeMa 0 napajIebHOCTH U €IUHCTBEHHOCTH IJIOCKOCTH, MMPOXOASALICH uepes
TOYKY, HE IPUHAJUICKAITYIO JAHHOW INIOCKOCTH U CJIEJICTBHSI U3 HEE.
36 CBolicTBa napajuIeabHBIX INIOCKOCTEN: O MAPAIIEIBHOCTH NPSAMBIX IIEPECECUCHHUS
IIPU NIEPECEUEHUH JIBYX MapajlIesIbHbIX MIIOCKOCTEH TPEThEH.
37 13 CaoiicTBa mapanenbHbIX MJIOCKOCTEN: 00 OTpe3Kax MmapaieIbHbIX MPSIMBIX,
Helens 3aKJIFOYEHHBIX MEX/y MapajieIbHbIMU IUIOCKOCTSIMH; O TIEPECEUEHUHN MPSIMOM C
JBYMsI TAPAJJIEIbHBIMU TNIOCKOCTSMH.
IlepneHaMKYJISPHOCTH NPSAMBIX H IIOCKOCTEH B IPOCTPaHCTBE — 254
38 IToBropenue: Teopema [Tudaropa Ha MIOCKOCTH.
39 [ToBTOpEHME: TPUTOHOMETPHS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
40 14 CaoiicTBa Kyba ¥ MPSMOYTOJIHLHOTO MapaJuIeNIeIUIe 1a.
41 Heoens Beruucnienye JUIMH OTPe3KOB B KyOe M MPsIMOYTOJIbHOM NapaljieNenuIee.
42 IlepnenquKyIsIpHOCTB NPSIMOM M INIOCKOCTH. [Ipu3HaK nepnesauKyIsspHOCTH
IPSIMOM U TIOCKOCTH.
43 15 IlepnenquKyISIpHOCTB MPSIMOM M IUIOCKOCTH. [Ipu3HAaK NepneHauKyIIpHOCTH
Helens PSIMOM M TJIOCKOCTH.
44 Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH Yepes
TOYKY IPOCTPAHCTBA U NEPIEHANKYISIPHON TUIOCKOCTH.
45 [110CKOCTH M IepHEeHIUKYISIPHbIE UM MPsIMble B MHOTOTPaHHHUKAX.
46 16 [110CKOCTH M epHEHIUKYISIPHbIE UM MPsIMble B MHOTOTPaHHHUKAX.
47 Hedens ITepniengukynsap u HakioHHas. [locTpoeHne nepneHInKyIspa U3 TOUKH Ha
PSIMYIO.
48 ITepnenaukynsap u HakioHHas. [locTpoeHne nepneHIuKysipa U3 TOUKH Ha
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IPSIMYIO.

49 17 Teopema o Tpex neprneHAuKyIsipax (mpsiMas u odpaTHasi)
50 Helens TeopeMa o0 Tpex nepneHANKYyIIsIpax (mpsmas 1 oopaTHas)
o1 YTroJs1 MeXIy CKpEIUBAOIUMUCS NIPSMBIMU.
52 18 [Touck nepneHuKyISIPHBIX IPSIMBIX C HTOMOLIBIO MEPIEHIUKYIISIPHBIX
Heodensn IUIOCKOCTEIA.
53 OpTOroHanbHOE NPOEKTUPOBAHUE.
o4 [TocTpoenue ceueHuit Kyoa, MpU3Mbl, TPABUIBHON MUPAMUIBI C TOMOIIBIO
OpPTOrOHAJILHOW POEKIIHH.
55 19 [Toctpoenue ceueHuii Kyda, MPU3MBbI, IPABUIbHON MHPAMUIbI C TOMOIIBIO
Hedens OpPTOTrOHAJILHOM MPOEKIIUH.
56 CummeTpus B IPOCTPAHCTBE OTHOCHUTEINIBHO INIOCKOCTH. [1mockocTn cummeTpuil B
MHOTOTpaHHHKAX.
57 [Tpu3HaK neprneHAUKYJISPHOCTH NPSIMOM M INIOCKOCTH KaK CIEICTBUE CUMMETPHUH.
58 20 [TpaBuiIbHBIE MHOTOTPaHHUKHU. PacyéT pacCTOSHUI OT TOYKHU /10 TIIOCKOCTH.
59 Heoens ITpaBuibHBIE MHOTOrpaHHUKHU. Pacyér paccTOsTHUM OT TOYKHU 10 MIIOCKOCTH.
60 Crioco0ObI ONyCTHTD MEPIICHAUKYISAPBI: CAMMETPHS, CIIBUT TOUYKHU TIO
napajyIesIbHOM MPSIMOIA.
61 21 CrBur no HenapasieabHOU MPsIMON, N3MEHEHUE PACCTOSHUM.
62 Heoens KonTpoubnas padora Ne 2 «B3aumMHoe pacroJioxkeHne NPSIMbIX U
IIOCKOCTEH B MPOCTPAHCTBEY
Yribl U paccTosiHus — 164
63 [ToBTOpEeHMeE: yroa MexXay NPAMbIMU HA IUIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB.
64 22 IToBTOpEHME: Yroj MEeXAY CKPEIIMBAOIMMHCS OPSIMBIMU B IPOCTPAHCTBE.
65 Heodensn ['eomeTprueckrie METOABI BBIYUCICHHS yTJIa MEKY IPSIMBIMU B
MHOT'OI'paHHHKAX.
66 JiByrpanuslii yrosn. CBOMCTBO JTMHEWHBIX YIIIOB IBYTPAaHHOTO YTJIa.
67 23 [lepniengukynspHeie m0ckocTy. CBOICTBA B3aUMHO MEPIEHIUKYISIPHBIX
Heodens IJIOCKOCTEM.
68 [Tpr3Hak nepneHIuKyIIpHOCTH TUIOCKOCTEN; TEOpEMA O IPSIMOM MepeCceUeHUs
JIBYX IJIOCKOCTEN MEepHeHIUKYISIPHBIX TPEThel IIOCKOCTH.
69 [TpstmoyronbHbBIN Napaienenunes; Kyo; n3MepeHus, CBOUCTBa MPSMOYTOJIbHOTO
napajjesenunesa.
70 24 Teopema 0 AuaroHanIu NpsIMOYrOJILHOTO NapaJuIeJeNUNENa U CIEACTBUE U3 HEE.
71 neoensn CrepeomeTpuyeckye U MpUKIIaJHbIE 3a7a4l, CBI3aHHbIE CO B3aUMHBIM
PacCIIOIOKEHUEM MPSIMBIX U TNIOCKOCTEH.
72 [ToBTOpEeHMeE: CKpeluBaroecs NpsMble, MapajuieIbHbIe MJIOCKOCTH B
CTaHJAPTHBIX MHOTOTPAHHHUKAX.
73 25 [Tapa mapasmienbHBIX IOCKOCTEN Ha CKPELIMBAIOIUXCS IPSIMBIX, pACCTOSIHUE
Heodensn MEXy CKPEITUBAIOIIUMHUCS MPSIMBIMHU B POCTHIX CUTYAITHSIX.
74 PaccTosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 TJIOCKOCTH.
75 Beruucnenue paccTosHUN MEXAY CKPEIIMBAIOIIMMUCS TPSIMBIMU C IIOMOIIBIO
MIEPICHINKYJISIPHON TIIOCKOCTH.
76 26 TpexrpanHblil yroi, HEpaBEHCTBO JUIs TpEXTpaHHbIX yrioB. Teopema Iludaropa,
Heodenn TEOPEMbI KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO yIJa.
77 OeMeHThl chepruuecKoil reOMeTpUH: reoIe3NYeCKre JIMHIK Ha 3eMiIe.
78 KouTtpoabHas padora Ne 3 «Y1Jibl M pacCTOSIHUSD)
MHOrorpaHHuKu - 74
79 27 CuctemaTtuzanusi 3HaHUN «MHOTOTPAaHHUK M €T0 DJIEMEHTHI
80 Heldensn [Mupamuna. Bunel nmupamua. [paBuinbpHas nupamua.
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81 [Ipusma. Ilpsamas u HaknoHHas npusMsl. [IpaBuiibHas npusma.

82 28 [Ipsimoii mapasuienenumnes, NpsSMOYTOJIbHBIA apajiesenunen, Kyo.
83 Helens Brimykibsie MHOrorpanHuku. Teopema Disepa.
84 Boinyknble MHOrorpanHuku. Teopema Oitnepa. [IpaBuibHbIe U IOTYIPABUIbHBIE
MHOTOTPaHHUKH.

85 29 KontpoabHnasi padora Ne 4 « MHOrorpaHHMKH»

Helens

BekTopbl B npocTpancTBe — 124

86 IloHsiTHE BEKTOpA HA IJIOCKOCTH U B POCTPAHCTBE.
87 CyMMa BEKTOPOB.
88 30 Pa3HOCTH BEKTOpOB.
89 Helens ITpaBuno mapasuienenumena.
90 YMHOKEHHE BEKTOpa Ha YHCIIO.
91 31 Pasnoxenue BekTopa o 6aszucy Tpex BEKTOPOB, HE JIeXKAIIUX B OJHOU

Hedens IJIOCKOCTH.
92 CxansipHOE IPOU3BE/ICHHE.
93 Brrunciienue yriia Mexx1y BEKTOpaMu.
94 32 [Ipocreiimme 3a1a4u ¢ BEKTOPAMH.
95 Heoenn [Tpocreiimue 3aaun ¢ BEKTOPaMH.
96 [Ipocreiimme 3a1a4u ¢ BEKTOPAMH.
97 33 [Ipocreiimine 3a1aun ¢ BEKTOPAMHU.

Helens

IloBTOpEHUE, 00001IeHNE M CHCTEMATH3 AN 3HAHUN — 5S4
98 O06o06mueHne U cucTemMaTu3anus 3HaHui «B3anMHOE pacnooKeHHe IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE
99 O06o011eHre u crucTeMatu3anus 3HaHui «MHOTOTpaHHUKH»
100 | 34 HToroBasi KOHTpOJIbHAS paboTa
101 | neoena Hrorosast koHTpOIbHAs paboTa
102 O060011eHNe ¥ cHCTEeMaTH3alUs] 3HAHUN: aHAJIN3 KOHTPOJIBHOM pabOTHI.
HTOIO-1024

IHoypounoe miianuposanue 'EOMETPUSI, 11 kaace

(34 B Hepeur0, 34 yueOHBIX Heaesu, uToro — 102 u)

No JHama Tema ypoka
n/n | Ilnan ‘ Dakm

AHajiuTHYecKas reomeTpus - 154

IToBTopenne Templ «KoopauHaThl BEKTOPa HA TNIOCKOCTH U B TPOCTPAHCTBE

HOBTOpCHI/Ie TCMBbI «CKaJ'IHpHOC ITPOU3BCACHUC BCKTOPOB»

IToBTOpEeHME TeMBbI «BBIUMCIICHHS yIiIa MEXKIY BEKTOPAMH B IIPOCTPAHCTBE»

IToBTOpEHKE TEMBI «YpaBHEHUE NPSIMOM, IPOXOIAIIECH Yepe3 IBE TOUKU

YpaBHEeHHE MJIOCKOCTH, HOPMaJlb, YpaBHEHHE MJIOCKOCTH B OTPE3Kax.

ypaBHCHI/IC IIJIOCKOCTH, HOPMAJIb, YPABHCHUC ITIJIOCKOCTH B OTPC3KaAX.

BekropHoe pou3BeieHuE.

JIvHeiiHbIe HEpaBEHCTBA, JTMHEMHOE MPOrpaMMHUPOBAHUE.

OO|INO | W|IN|F-

JIuHeiinbie HCPAaBCHCTBA, JIMHEMHOE IIporpaMMHUpPOBaHHC.

[EY
o

AHaJIUTHYECKHE METOJIbl pacuéTa yriia MeX/1y NPsSMbIMH B MHOTOT'paHHUKAX.

o
o

Amnanutuyeckue MCETOJBbI pacqéTa yrijia MCKAY NPsIMBIMH B MHOTOI'PAHHHKAX.

[EY
N

dopmylia pacCTOSIHUSA OT TOYKHU JI0 TUIOCKOCTH B KOOpJIMHATAX.
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13 HaxoxxeHne pacCcTosHUIM OT TOYKH 10 IIIOCKOCTH B Ky0e.

14 HaxoxneHue pacCTOsIHUM OT TOYKH A0 IJIOCKOCTH B IIPABUJIBHOM NMPAMHU/IE.
15 KontpoJsbHas padora Ne 1 «AHaJuTHYECKAs] TeOMeTPHs»
IToBTOpeHue, 06001MIeHNe U cUcTeMaTU3auus 3HaHuii «MHororpanHukH. CedeHUsi MHOTOTPAHHUKOB)» —
154

16 CeueHusi MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH.

17 CedeHuss MHOTOIPAaHHHUKOB: METOJI CJICJIOB.

18 CedeHuns MHOTOI'PaHHHUKOB: CTaHapTHBIE MJIOCKOCTH, TIEPECEUCHHS TPSIMBIX U
IIJIOCKOCTEH.

19 [TapannensHbie TPsSMBbIC U TUIOCKOCTH: MApaJUICIbHbIC CCUSHHSI.

20 ITapajurenpHbIe NPAMBIC U IIJIOCKOCTH: pacyeT OTHOLIECHUM.

21 [TapannensHbie TPSMBIC U TUIOCKOCTH: YIIIBI M@Ky CKPEIIUBAIOIMMHUCS
TIPSIMBIMU.

22 [eprieHIUKYISPHBIC IPSIMbIE M TUIOCKOCTHU: CTaHIAPTHBIC MaPhI
NEepIEHIUKYISPHBIX TUIOCKOCTEH U MPSMBIX, CHMMETPHH MHOTOTPAHHUKOB.

23 [leprieHIUKYIISIPHBIE MIPSIMBIE M TUIOCKOCTH: TEOpEMa O TPeX NMEPIEHINKYIIsIpax.

24 [leprieHIUKYIISIPHBIE MIPSIMBIE U TUIOCKOCTHU: BBIYMCIICHHUS JJIUH B
MHOTOTpaHHHKAX.

25 [ToBTOpEHME: MIIOMIA I MHOTOYTOJIbHUKOB, (POPMYIIBI IS TUTOIIA/ICH,
COOOpakeHHS TI0T00USI.

26 [ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB, (POPMYJIBI JJIs TUTOIIAJICH,
COOOpakeHHs TOI00USI.

27 [ToBTOpEHUE: IO 1 MHOTOYTOJILHUKOB, (POPMYJIBI JJIs1 TUIOIIAJICH,
COO0pakeHHs TOI00USI.

28 [Tnomaau cedeHnit MHOTOTPaHHUKOB: IIJIONIAIU IOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXCHHsI MOA00USI.

29 [Tnomaau ceyeHnit MHOTOTPaHHUKOB: IIJIONIAIU TIOBEPXHOCTEH, pa3pe3aHust Ha
4acTH, COOOpaXCHHsI MMOA00USI.

30 Konrpoabnas padora Ne 2 «IloBropenne: Muororpananku. CeueHust
MHOTOTPAHHUKOB)»

O0bém MHOTrOrpannnka — 174

31 O6wem Tena. O0beM MPsIMOYTOJIBHOTO NapajljieNenune a.

32 3anmaun 00 yBOCHUH Ky0a, 0 KBaJpaType Kyda; 0 TPUCEKIIUHU yIIa.

33 CrepeomeTpHuyecKHe 3a]]auu, CBSI3aHHbIE ¢ 00BEMOM MPSIMOYTOJIBHOTO
napaieNienuIe .

34 [TpuknaaHble 3a7jauu, CBA3aHHBIE C BBIYUCICHUEM 00beMa MPSIMOYTOJIbHOTO
napaiesieuIe/a.

35 O06beM npsiMOi MPU3MBIL.

36 CrepeoMeTpHUECKHE 33]]a4H, CBSI3aHHBIC C BBIYHCICHUEM 00BEMOB TIPSIMOT
IPU3MBI.

37 [Tpuknagaeie 3a1a4n, CBSI3aHHBIE C 00HEMOM MPSIMON TTPU3MBI.

38 Brrurcnenue 00beMOB TeJI ¢ TOMOMIBIO OIpeielIeHHOro nHTerpaia. OobeM
HaKJIOHHOM NMPU3MBI.

39 Brrancienre 00beMOB Tell ¢ TIOMOIIBIO OIpeieJIeHHOTo HHTerpaia. O0bemM
HAKJIOHHOM MUPaMUIBL.

40 Dopmyna odbema nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJL ¢ OOIIUM YTIIOM.

41 ®opmyna oobeMa nupamuibl. OTHOIIEHHE 00BEMOB TUPAMHKJL C OOIIMM YIJIOM.

42 CrepeomeTpuuecKue 3a1a49M, CBI3aHHBIC C BEIYMCICHHEM 00HEMOB HAKJIOHHOM
IPU3MBI.

43 CrepeomMeTpriecKue 3a1a4uu, CBI3aHHBIE C 00BheMaMU MUPAMU/IBI.

44 [Tpuknaanele 3a1auu o TeMe «O0beMbl Tel», CBsI3aHHbIE C 00bEMOM HAKJIOHHOU
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IIPU3MBL.

45 [Tpuknanseie 3axaun no Teme «OO0bEMBI Te», CBI3aHHBIE C 00BEMOM MUPAMUJIBL.

46 [Tpumenenue o0beMOB. Boruncienne paccTossHUs 0 MIOCKOCTH.

47 KonTposbHas padora Ne 3 «O0beM MHOTOTPAHHUKA»

Tesa Bpamenus — 24y

48 [ununapuyeckas HOBEPXHOCTh, 00pa3yronme MUINHAPUYECKON MOBEPXHOCTH.

49 Humuuap. [Ipsmoit kpyroso# nuinnHAp. [1nomans noBepXHOCTH HUIMHAPA.

50 Konunyeckas moBepxHOCTb, 00pa3yroniyie KoHn4eckoil moBepxnoctu. Konyec.

ol CeueHne KOHyca IJIOCKOCTBIO, apaJljIeNIbHOM JIOCKOCTU OCHOBAHUSL.

52 Yceuennslil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB.

53 [Tnomane 60KOBOW M MOJTHOW MOBEPXHOCTH KOHYCA.

54 ITnomans 6OKOBOM M MOJTHOM MOBEPXHOCTH KOHYCA.

95 CrepeomeTpuyueckue 3aj1a4 Ha 10Ka3aTeIbCTBO U BBIUUCICHUE, TOCTPOCHUEM
CEUYEHUH WIMH]IPA, KOHYCA.

56 CrepeoMeTpHuuecKkre 3ajaui Ha J0Ka3aTebCTBO U BHIYUCIICHHUE, IOCTPOCHUEM
CEUYEHUHU WIMH]IPA, KOHYCA.

57 [Tpuknannele 3a1a4u, CBI3aHHBIC C LUIMHIPOM.

58 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C [IAITMHIPOM.

59 Cdepa u map.

60 [Tepeceuenue chepsr u mapa ¢ miockocteto. Kacanue mapa u cepsr
IJIOCKOCTBI0. Buj 1 n3o0paxenue mapa.

61 [Tepeceuenue chepsl u mapa ¢ miockocteto. Kacanue napa u cepsr
IJIOCKOCTBI0. Buj 1 n3o0paxenue mapa.

62 Ypasuenue cheprl. [Inomane chepsl u ee yacTeid.

63 CummeTpusi cepsl U mapa.

64 CrepeoMeTpHuuecKkre 3aJa4i Ha JI0Ka3aTebCTBO U BHIUMCIICHHUE, CBSI3aHHBIE CO
chepoil u mapom, MOCTPOCHUEM UX CEYCHUH TIOCKOCTHIO.

65 CrepeoMeTpHuuecKre 3aa4i Ha JI0Ka3aTeIbCTBO U BHIUMCIICHHUE, CBSI3aHHBIE CO
chepoil u mapom, MOCTPOCHUEM UX CEYCHUH TIOCKOCTHIO.

66 [Tpuknanneie 3a1a4n, CBI3aHHBIE CO C(EepOoi U IapOM.

67 IToBTOpEHME: OKPYKHOCTH Ha IUNIOCKOCTH, BEIYUCIICHUS B OKPYKHOCTH,
CTaHJapTHBIE MOJO0USI.

68 Paznmunbie KOMOWHAIIMY TEJI BPAIICHUs 1 MHOTOTPAHHUKOB.

69 3anaun no Teme «Tena M MOBEPXHOCTH BPAIICHUSD)

70 3anaun no Teme «Tena M MOBEPXHOCTH BPAIICHUSD)

71 KonTpoJsbHaas padora Ne 4 «Tesna u noBepXHOCTH BpallleHUsD)

Ilnomanu MOBEpXHOCTH M 00BEMBI KPYIJIBIX Ted — 94

72 O6nem munHapa. Teopema 06 00beMe MPSIMOTo MIJIMHIPA.

73 Brrancnenre 06beMOB Tell C MOMOIIBIO OMpeIeIeHHOTro nHTerpana. Oobem
KOHYcCa.

74 [Tnomanu 60KOBOM U MOJHON MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpHuuecKre 3aa41, CBI3aHHbBIE C BHIYUCIEHUEM 00bEMOB IIUIHHIPA,
KOHYcCa.

76 [Tpuknanueie 3anaun 1o TeMe «O0BEMBbI U TIIONIAIU TOBEPXHOCTEH TeTl.

77 O06nem mrapa u mapoBoro cekropa. Teopema 00 o6beme mapa. [nomans cheps.
CrepeoMeTpHuuecKre 3aa4i, CBI3aHHbBIE C BRIYUCIEHUEM 00bEMOB I1apa,
IAPOBOT'0 CErMEHTA M IIAPOBOTO CEKTOPA.

78 [Tpuknanueie 3anaun Mo TeMe «O0BEeMBbI TeNl», CBSI3aHHBIE C 00HEMOM Ilapa u
momaasio cepbl. COOTHOMIEHUS MEXKTY TIIOMIAISIMHA IOBEPXHOCTEH U
00BEMamMH MOJJOOHBIX Tell.

79 ITogoGHbIe Tena B mpocTtpancTBe. M3menenne o6beMa npu mogo0uu.
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CrepeomeTpHuuecKHe 3a1a4u, CBSI3aHHbIE C BBIYMCICHHEM 00BEMOB TEN U
TJIONIA/IC TOBEPXHOCTEH.

80 KonTpoabnas padora Ne 5 «Iliiomaau noBepxXHoOCTH M 00beMbI KPYIJIbIX
TeJ

JIBuaxeHus1 — Su

81 JBmxenus npoctpancTBa. OTobpakeHus. [IBIkeHUs 1 paBeHCTBO (QUTYD.
OO01ue cBOMCTBA IBUKEHUN.

82 Buas!l nBrkeHUi: apajuleIbHbIN IIEPEHOC, IEHTPAIIbHAs CHMMETPHS, 3€pKalbHas
CUMMETPHS, TOBOPOT BOKPYT MPSMOIA.

83 [TpeoOpaszoBanus nomobust. [Ipsmas u cepa Ditnepa.

84 ['eomeTpuyeckre 3a1a4u Ha IPUMEHEHUE JBUKEHUS.

85 KoutpoJsibHas padora Ne 6 «BeKTopbl B IPOCTPaHCTBE)

IloBTOpeHue, 00001eHNE U cHCTeMAaTH3alusl 3HaHuH — 174

86 O6o0matoriee MOBTOPEHKE MOHATHIA U METOA0B Kypca reomerpun 10-11 kmaccos,
cucreMarusanus 3HaHui: «llapamuieIbHOCTD IPSAMBIX U IIJIOCKOCTEN B
IPOCTPAHCTBE»

87 Ob6o06mraroriee MOBTOPEHNUE MOHATHI U METOI0B Kypca reomerpun 10-11 ximaccos,
CUCTeMaTu3alus 3HaHUi: «BEKTOpHI B IPOCTPAHCTBEY

88 Ob6o06mraroriee MOBTOPEHNUE MOHATHI U METOI0B Kypca reomerpun 10-11 ximaccos,
CUCTeMaTH3alusl 3HaHUi: «BEKTOpHI B IPOCTPAHCTBEY

89 Ob6o06mraromiee MOBTOPEHNUE MOHATHI U METOI0B Kypca reomerpun 10-11 ximaccos,
cuctemarusanys 3HaHui: «O6beM MHOTOTpaHHHUKA)

90 Ob6o06mraroriee MOBTOPEHNUE MOHATHI U METOI0B Kypca reomerpun 10-11 ximaccos,
cuctemarusanys 3HaHui: «O6beM MHOTOTpaHHHUKA

91 O6o06maroiiee NTOBTOPEHHE MOHATHI U METOI0B Kypca reomerpuu 10-11 xiaccos,
cucremarusanus 3Hanui: «llnomaam noBepxHOCTU U 00BbEMBI KPYTJIBIX TEID»

92 O6o06maroiiee TOBTOPEHHE MOHATHI U METOI0B Kypca reomerpuu 10-11 xnaccos,
cucremarusanus 3HaHui: «llnomanam noBepxHOCTU U 00BbEMBI KPYTJIBIX TEID»

93 HTorosasi KOHTPOJIbHAsI padoTa

94 HNTorosasi KOHTpoJIbHasi padoTa

95 [ToBTOpeHue, 00001IeHNE U CUCTEMAaTH3AIUS 3HAHUM.

96 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX WH)XCHEPHBIX M KOMITbIOTEPHBIX TEXHOJIOTHH.

97 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX WH)XCHEPHBIX M KOMITbIOTEPHBIX TEXHOJIOTHH.

98 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHKCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHH.

99 HcTtopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHH.

100 HcTtopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHH.

101 HcTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U € poJib B Pa3BUTUU
COBPEMEHHBIX WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHH.

102 HcTtopust pa3BUTHS CTEPEOMETPHH KaK HAYKH U € pOJib B Pa3BUTUU
COBPEMEHHBIX WHXCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHH.

HTOI'O - 1024
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