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IHHOACHUTEJBbHAA 3AIINCKA
HEJN U3YYEHUSA YYEBHOI'O KYPCA

['eomeTrpus sBiIsIeTCS OAHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpeJIHEro o0Iero oopa3zoBaHus, Tak Kak
o0OecrieurBaeT BO3MOYKHOCTb M3Yy4YEHHUS IJUCLMIUIMH €CTECTBEHHOHAYyYHOM HANpaBiICHHOCTU U IPEIMETOB
TYMaHHUTApHOTO IHUKIA. [T0CKONBKY JOrHYECKOe MBINUICHUE, (OPMHUPYEMOE MPH MU3YyYCHHH OOYYarOUIMMHUCS
NOHATUMHBIX OCHOB TIE€OMETPUHM, IIPU JI0OKA3ATEIBCTBE TEOPEM M IIOCTPOCHHUM LIETIOYKHM JIOTHYECKHUX
YTBEPKICHUM IIpU PELIEHUNM TE€OMETPUYECKUX 3a7ad, yYMEHHME BBIIBUIaTb U ONPOBEPrarb I'MIIOTE3BI
HEIIOCPEICTBEHHO HCIIOJIB3YIOTCA IIPU  PEIIEHUM 3alad €CTECTBEHHOHAyYHOIO LHMKJIA, B YacCTHOCTH
(bu3nyeckux 3aaay.

Ilenp ocBoeHust mporpammsl ydeOHoOro kypca «l'eomerpusi» Ha yriyOJE€HHOM YpPOBHE — pa3BUTHE
UH/IMBUYaAJIbHBIX CLIOCOOHOCTEH 00yJaromuxcs Npu U3y4eHUH TeOMETPUH, KaK COCTABIIAIOLICH MpeIMeTHON
obmactu «MaremaTrka 1 HH(QOpMATHKa» Yepe3 o0ecredeHrne BO3MOKHOCTH MPHOOPETEHUS U UCTIOIb30BaHUS
Oosee TIIyOOKHMX T'€OMETPHUECKMX 3HAHMHM M JEHCTBUH, CHENM(PUYHBIX T€OMETPUH, U HEOOXOJUMBIX IS
YCIIEHIHOTO NMPO(eCCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTEMaTHKH.

[IpropuTeTHBIMH 3aJadyaMH  Kypca T€OMETPUH Ha YIIIyOJEHHOM YpOBHE, PpACIIUPSIONIUMH U
YCUJIMBAIOIUMU Kypc 6a30BOr0 YpOBHS, SIBJISIOTCS:

® DpacUIMpEHHE IMPEACTAaBIEHUS O TIEOMETPUM KaK YacTH MHUPOBOH KyJIbTYpsl U (OPMHUPOBAHUE
OCO3HAHUs B3aUMOCBSI3U F'€OMETPUH C OKPYKAKOLUM MUPOM;

e hopMupoBaHHE MPEACTABIECHUS O MPOCTPAHCTBEHHBIX (PUIypax KakK O BaKHEHIIMX MaTeMaTHYECKUX
MOJEIISAX, MO3BOJIIIOIUX OMUCHIBaTh U M3y4YaTh Pa3HbIC SIBJICHUS OKPY’KAIOIIETO MUPA; 3HAHUE MTOHATUHHOIO
anmnapara 1o paszaeny «CtepeoMeTpus» MKOJIbHOTO Kypca Fr€OMETPUH;

e hopMupoBaHHE YMEHHUs BIaJeTh OCHOBHBIMM MOHATUSAMH O IPOCTPAHCTBEHHBIX (QUrypax U HX
OCHOBHBIMH CBOMCTBAMU; 3HAHUE TeOpeM, (OPMYJ M YMEHHE WX MPUMEHATh; YMEHUS JOKa3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHAAPTHBIE CIIOCOObI PELICHUS 33/1a4;

¢ (opMupOoBaHHE yMEHUS paclio3HaBaTh Ha YyepTexkax, MOJIENAX U B PealbHOM MUpPE MHOTOTPAHHUKHU U
TeJa BPAIleHUsI; KOHCTPYUPOBATh TEOMETPUUYECKNE MOJIEIIN;

¢ hopMupoBaHNEe NOHUMAHHUS BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOSHUS MaTeMaTHYECKUX TEOpUi;
(dopMHpOBaHUE TOHUMAHUS POJIM AKCHOMATUKH MIPU MPOBEIEHUH PacCyKICHUH;

e hopMupoBaHHE YMEHHs BIAJE€Th METOJAMU JOKa3aTeIbCTB M aJTOPUTMOB pEIIEHHs; YMEHHsS HX
IIPUMEHSATD, IIPOBOJUTH TOKA3aTEIIbHBIE PACCYKICHUSA B XOJAE PEIICHUS CTEPEOMETPUUYECKUX 3aJay U 3aJ1ay ¢
NPaKTUYECKUM co/iepKaHheM; (OpPMUpOBAaHUE MPEACTABIEHUS O HEOOXOJUMOCTH JI0Ka3aTeIbCTB IpPHU
00OCHOBaHMM MAaT€MaTHMYECKMX YTBEPXKACHUH M pPOJIM AKCUOMATHKUM B IPOBEACHUU JIEAYKTUBHBIX
pacCyXIEHHI;

®pa3BUTHE M COBEPLICHCTBOBAHME MHTEIUIEKTYAJbHBIX U TBOPYECKHUX CIOCOOHOCTEH OOydaromuxcs,
[I0O3HABATEJILHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUM, KpUTUYHOCTH MBILUICHUS, UHTEpPECA K U3YUECHUIO
T€OMETPHH;

e hopMupoBaHue (GYHKIMOHAIBHOM T'PaMOTHOCTH, PEJIEBAHTHON T'€OMETpPHM: YMEHMs paclo3HaBaTb
HPOSIBJIICHUS] TEOMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B PEeaIbHBIX KU3HEHHBIX CUTYAIUIX U
Opd  M3y4EHHUH JPYrHX Y4eOHBIX MPEIMETOB, IMpPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICJINPOBAHUS PEATbHBIX CUTYAllUl, UCCIEAOBAHUS IIOCTPOCHHBIX MOJENEH, NMHTEPIPETAN MTOITYyYEHHBIX
pe3yJIbTaTOB.

OcHoBHbIE cojiepkaTenbHble TMHUM Kypca «['eomerpun» B 10—11 knaccax: «IIpsimble 1 miaockocTu B
IpocTpaHcTBe», «MHororpanHukn», «Tema BpameHus», «BekTopsl M KOOpPAWHATHL B IPOCTPAHCTBEY,
«/IBM>KEHMS B IPOCTPAHCTBEY.



CdhopmynmupoBannoe B DenepaabHOM TOCYAapCTBEHHOM OOpPa30BaTEIbHOM CTAaHIAPTE CPETHETO
obmiero oOpa3oBaHusi TpeOOBaHHWE «YMETh OIEPUPOBATH MOHATHAMIY, PEIEBAHTHBIX TE€OMETPUU Ha
yray0onéHHoM ypoBHe oOyueHust B10—11 kimaccax, OTHOCHTCS KO BCEM COJIEPIKATEIbHBIM JIMHUSAM y4eOHOTO
Kypca, a GOpMHUPOBAHKE JIOTUYSCKUX YMEHUH paclpeesieTcsi He TOJBKO IO COJIePKATEbHBIM JIMHHUSIM, HO U
no rogam oOydenus. CopepikaHue 0Opa3oOBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
[TpumepHoit paboueii mporpaMMebl, pacpeAeIEHHBIM 110 To1aM 00y4YEeHHS, CTPYKTYPUPOBAHO TaKHM 00pa3oM,
YTOOBI KO BCEM OCHOBHBIM, IMPUHIMIIMAIBHBIM BOIPOCAaM O0YYaromIuecs: oOpamaivch HEOJAHOKPATHO. DTO
MO3BOJISICT OPraHW30BaTh OBJIAJICHHE TCOMETPUYCCKHMMHU TOHSATHSIMHU WM HaBBIKAMH MOCJICIOBATEIBHO W
MOCTYMATENBLHO, C COOJIIOCHUEM MPUHIINTIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKIIIOYATh B OOIIYIO CHCTEMY
TEOMETPUUECKUX TPEACTABICHUN OOYyJaroIMXCs, pacmmpsis W yrayomss e€, o0pa3ys MpodHbIe
MHO>KECTBEHHBIC CBSI3H.

[lepexox K U3y4EeHUIO TEOMETPUHU Ha YIIIyOJEHHOM YPOBHE MO3BOJISET:

— co3/1aTh ycJIoBUs s quddepeHranuyd 00y4eHu s, TOCTPOSHUSI HHIMBUYaTbHBIX 00pa30BaTEIbHBIX
nporpaMM; o0ecneunuTh YriyOJIEHHOE H3YYeHHE TEeOMETPHHM KaK COCTaBISIONICH YYeOHOro mpeaMera
«MatemaTuka;

— MOATOTOBUTh OOYYAIOLINXCS K MPOJODKCHUIO U3YYEHHs] MaTEMAaTHKH C Y4€TOM BBIOOpa Oymymiei
npodeccuu, odecreunBas IPeeMCTBEHHOCTh MEKY OOIINUM M MPO(HECCHOHATLHBIM 00pa30BaHHEM.

Mecto y4eOHOr0 Kypca B yueOHOM IJIaHe

B VYueGHoM nnaHe Ha u3yueHue yriyonéHHoro kypca reomerpuu B 10—11 kmaccax orBogutcs 3
y4eOHBIX YacOB B HEJIENIO B TEUCHUE Ka)IOTO roJia 00y4eHHs, BCETO 3a J1Ba rofa ooyuenuss — 204 ydeOHbIX
4acoB.

IInanupyemble npeagMeTHbIE pe3yabTaThl ocBoeHus1 [IpumepHoii padoueii mporpamMmsl (110 rogam
00yueHus1)

OcBoenne yuyebHOro kypca «l'eomeTpus» Ha ypOBHE CpeAHEro OO0ILero oOpa3oBaHMs JOJKHO
o0ecreynBaTh JOCTHKEHHE CIEIYIOUINX IPEAMETHBIX 00pa30BaTeIbHbIX PE3YIbTAaTOB:

10 kaacce

e (CB00OAHO ONEpPUPOBaTH OCHOBHBIMHU IMOHSATUSMHU CTEPEOMETPHUM IPH PEIICHUH 3a7ady U IMPOBEIECHUU
MaTE€MaTUYECKUX PACCYKICHUMN.

L HpI/IMerlTB AKCUOMBI CTCPCOMETPUHN U CICACTBHA U3 HUX ITPU PCIICHUU I'COMCTPUYCCKUX 3ada4.

e KraccudunupoBarh B3aMHOE PACIONIOKEHHE MPSIMBIX B MPOCTPAHCTBE; IMJIOCKOCTEH B MPOCTPAHCTBE;
IPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.

e (CB00OAHO oOmEpHpPOBaTH MOHATHAMH, CBS3aHHBIMH C YIJIaMH B TMPOCTPAHCTBE: MEXKAY MPSIMBIMH B
MPOCTPAHCTBE; MEXKAY MPSIMOI U IIIOCKOCTHIO.

L CB06OZ[HO OIICPpHUPOBATH ITOHATUAMHU, CBA3aHHBIMHU C MHOT'OT'paHHHUKAMH.

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

e KnaccudunupoBarb MHOTOTpaHHUKH, BEIOUPAst OCHOBAHUS JTsI KJIACCU(DUKALIUH.

e (CB000OAHO OMEpPUPOBATH MOHATHUSMHU, CBI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB TUIOCKOCTHIO.

e  BrimonHATh napamieabHOE, LEHTPAJbHOE M OPTOTOHAIBHOE MPOEKTHPOBaHHWE (UTYyp Ha IIOCKOCTb;
BBITIOJTHATH U300paskeHus1 GUTYp Ha TUIOCKOCTH.



CTpouth ceueHUs: MHOTOTPaHHUKOB Pa3IMYHBIMU METO/IaMU, BBITIOHATH (BBIHOCHBIE) TUIOCKHUE YEPTEKU
13 PUCYHKOB MPOCTHIX O0BEMHBIX (PHUTYp: BU CBEPXY, COOKY, CHU3Y.

BeruncnsaTe 1UIOMIAM MOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpH3Ma, MHUPaMHJIA), T€OMETPUYECKUX Tl C
npUMeHeHueM (HopMyIL.

CBOOOITHO OTIEPUPOBATH MOHATUSAMU: CAHMMETPHUS B IPOCTPAHCTBE; IICHTP, OCh U TIOCKOCTh CUMMETPHH;
IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

CB000OIHO OnEpUPOBATh MOHATHIMH, COOTBETCTBYIOIIMMH BEKTOPaM U KOOpJUHATaM B IPOCTPAHCTBE.
BbImonHATh nelcTBUS HAJl BEKTOPaMH.

Pemarp 3amauu Ha J0Ka3aTeIbCTBO MAaTEMATHYECKHX OTHOIICHHNM W HAaXOXKICHUE TEOMETPUUYCCKUX
BEJIMYMH, MPUMEHSS HM3BECTHbIE METOAbl MPU PEUICHMH MaTEeMaTHYeCKUX 3aJad IOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CJIOKHOCTH.

[IpuMeHsITh MpOCTEUINEe MPOTPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI MPH
pEeIlIeHUU CTEPEOMETPHUUECKHX 3a/1au.

W3Bnekarh, TpeoOpa3oBbIBATH W HMHTEPIPETUPOBATH  HMHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
FeOMETPHUYSCKUX (PUTYpPAX, MPEACTABICHHYIO HAa YePTEkKaX U PUCYHKAX.

[IpuMeHSITh TOMyYCHHBIC 3HAHWS HA IMPAKTUKE: CPaBHUBATh W aHAIM3HPOBATH PEATbHBIC CUTYAIlHH,
NPUMCHSTh HM3YYCHHBIC TOHSTHS B TIPOIECCE IMOMCKA PEHMICHUS MaTeMAaTHYeCKH C(HOPMYITUPOBAHHOM
po0JIEMbI, MOJCIIUPOBATh peajlbHbIC CUTYAllMH HA S3bIKE T'C€OMETPHH, WCCICIO0BATh IOCTPOCHHBIC
MOJICTTM C WCIOJB30BAaHUEM TEOMETPUUYCCKUX IOHATHH W TeopeM, armapara aiureOphl; pemiarhb
MPAKTUYECKHE 3a/1a4H, CBA3aHHBIC C HAXOXKJCHHEM F€OMETPHUECKUX BEITHYUH.

Nmets mpencrariiennss 00 OCHOBHBIX 3TallaX pPa3BUTHS T'€OMETPUU KaK COCTaBHOM dacTH (pyHIameHTa
Pa3BUTHUS TEXHOJIOTUM.

11 kiaace

CB0o00OHO onepupoBaTh MOHATUSAMH, CBA3AHHBIMU C LMIMHIPUYECKOH, KOHHMYECKOM U cdepruuecKoit
MIOBEPXHOCTSIMHU; OOBSCHSITH CITIOCOOBI ITOTYYSHHS.

OnepupoBaTh MOHATUSAMH, CBI3aHHBIMU C TEJIaMH BPAIEHUS: LIUJIMHAPOM, KOHYCOM, Cepoil U mapom.
PacnioznaBate Tena BpameHust (IWIMHAP, KOHYC, cepa U 1map) U OOBSICHITH CIOCOObI MOJYyYEHUS Tel
BpalllCHUS.

KnaccudunmpoBaTs B3aMHOE pacmnoioxkeHue cepsl U MIOCKOCTH.

BbluncnaTe BeMMUYMHBI 3JIEMEHTOB MHOTOIPDAaHHMKOB M TeJI BpalleHUs; OO0bEMBI M  IJIOLIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIIEHUS, TEOMETPUUYECKUX TE€J C IPUMEHEHUEM (OPMYIL.
CB000IHO OMEepUPOBATh MOHATUAMH, CBA3aHHBIMUA C KOMOMHAIMSAMU T€J BPALIEHUS 1 MHOTOIPAaHHHUKOB:
MHOTOT'paHHMK, BIMCAHHBIN B c(epy U ONUCAHHBIN OKOJIO cdepbl; cepa, BIMCaHHAsT B MHOTOIPAaHHHUK
WM TE€JIO0 BpallleHUs.

BbIuucnaTe COOTHOIIEHUS MEXTy IIJIOMIAIMH TOBEPXHOCTEH U 00bEMaMHU MOJTIOOHBIX TE.

N306paxaTh n3ydaemble (DUTYpHI; BBINOIHATH (BBIHOCHBIE) IUIOCKME YEPTEKU U3 PUCYHKOB INPOCTHIX
00BEMHBIX (UTYp: BU CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BpaIleHusl.

W3Bnekatb, HMHTEPOPETUPOBATH M  MpeoOpa3oBbIBaTH  HH(OpPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeicTaBlIeHHYIO Ha YepTexax U pUCYHKaX.

CB000IHO ONEpPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE onepanuu HaJl BEKTOPaMHU.

3aaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOI crUcTeMe KOOpAUHAT.



e Pemars reoMeTpUYECKUE 3a/1a4U HA BBIYUCICHUE YIVIOB MEKAY NPSMBIMU U IUIOCKOCTSMH; BBIYUCICHUE
PAacCTOSHUN OT TOYKHU JO INIOCKOCTH; B LIEJIOM, Ha NMPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOAA NpHU
pEILICHUN.

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

®  BBIIOJHATh M300paKEHHUS MHOIOTPAHHMKOM M TEJI BpALEHUS IpU IapajUIeIbHOM IE€PEHOcCE,
LEHTPAIbHOW CUMMETPHH, 3€pKaJbHONH CHMMETPHUH, MPH TOBOPOTE BOKPYT MHPSMOI; MpeoOpa3oBaHUs
moxoous.

e CrpouTh ceyeHMS] MHOTOIDAaHHUMKOB M Te€J BpAalleHUsA: CEYEHHs LWIMHIApa (mapauieabHO U
NEPIEHIUKYIJIIPHO OCH), CEYEHUs KOHYca (IapajuleIbHOE OCHOBAHUIO M MPOXOASILEE YEPE3 BEPIUUHY),
cedeHus 1apa.

e lcrnonb30BaTe METOABI IIOCTPOCHUS CEYCHUM: METOJ CIENOB, METOJ BHYTPEHHErO INPOEKTHUPOBAHUSA,
METOJI IIEPEHOCA CEKYILEH MIOCKOCTH.

e Jloka3bIBaThb T€OMETPUYECKUE YTBEPKICHUS.

e [Ipumensts reomerpuyeckue (akThl Uil PELICHUS CTEPEOMETPUYECKHX 3a7ay, Ipearoararimx
HECKOJIbKO LIaroB PeLeHMs], €CIIU YCIOBHsI IPUMEHEHU 3a/1aHbl B SIBHOM M HEsIBHOU (opMe.

e Pemare 3ajauM Ha JOKAa3aTEIbCTBO MAaTEMaTUYECKUX OTHOLICHUMM M HAXOXACHHUE TI'€OMETPUUYECKUX
BEJIMYHUH.

e [IpumeHsATs nNpoOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBl IIPU pELICHUU
CTEPEOMETPUYECKHUX 3a1a4.

e [IpumeHATH NONY4YEHHBIE 3HAHUS HA IPAKTUKE: CPaBHUBATh, AHAJIU3UPOBATH U OLICHUBATh PEAJIbHBIC
CUTyallud; NPHUMEHATb HM3YYCHHBIC IIOHSATHUSA, TEOPEMBI, CBOMCTBA B IPOLECCE IIOMCKA pELICHUS
MaTeMaTHYecKu C(HOPMYIMPOBAHHOM NpoOIEeMbl, MOJAEIMPOBATH peajlbHble CUTYallMM Ha s3bIKE
TE€OMETPHH, UCCIIEN0BATh TOCTPOCHHBIE MOJIENH C MCIIOIb30BAHUEM I€OMETPUYECKUX IOHATHI U TEOPEM,
anmapara anreOpbl; pelaTh NPaKTUUECKUE 3aJaud, CBA3aHHbIE C HAXOXAECHUEM TI'€OMETPHUYECKUX
BEJIMYHH.

e lImerp mpencTaBieHHUs] 00 OCHOBHBIX A3Talax pPa3BUTHUS I€OMETPUM KAaK COCTABHOM 4YacTU (yHIaMeHTa
pa3BUTHUSA TEXHOJIOTUH.

COJEPKAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

10 xkiaace

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHUSA CTEepeoMeTpuM. Touka, MpsMas, IUIOCKOCTb, MpocTpaHcTBo. IloHsTHE 00
AKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHOoe pacnonoxeHue MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECsA, NapajuleJIbHBIE U
cKkpemuBaromuecs npsmMsle. [Ipusnakn ckpemuBaromuxcs npsamsix. [lapamiensHOCTh IPSIMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE: MapajlieibHbIE MPSMBIE B MPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX MPSIMBIX; NapauIeIbHOCTh
npsMoil U TuTockocTu. [lapamienbHoe W IEeHTpalbHOE TPOEKTHpOBaHME, M300pakeHue ¢uryp. OCHOBHbBIC
CBOICTBa MapajuIeIbHOTO MpOeKTUpoBaHus. M3o0pakeHune ¢uryp B mnapajuiebHOM MPOEKIMH. YTl C
COHANPABJICHHBIMA CTOPOHAMH; YIOJ MEXKIy MNPAMBIMA B IpOCTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEN:
napajuleJbHble TUIOCKOCTH; CBOMCTBA MapajlielbHbIX MIockocTel. [Ipocreiime npocTpaHCTBEHHbIE PUTYPhI
Ha IUIOCKOCTH: TETPA3P, NapajuIeIeNuIe ]l; TOCTPOCHNUE CEUEHU.



[lepneHUKyYISIPHOCTD NPAMOW U IUIOCKOCTHU: MEPIEHAUKYISIPHBIC MPSMbIE B IPOCTPAHCTBE, MPSMbIE
napauleJbHble U NEPIEHANKYISAPHBIE K IUIOCKOCTH, NMPU3HAK NEPIEHIUKYISIPHOCTU NPSIMOM M IJIOCKOCTH,
TeopeMa O NPSIMOM IMEPHEHAUKYISPHON IutockocTH. OpToroHanbHOe MHpoekTupoBaHue. Ilepnenaukynsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT HMPSAMOM A0 MIOCKOCTH, MPOEKUUs (PUTyPHI
Ha IUIOCKOCTh. IleprneHauKylspHOCTh IUIOCKOCTEN: MPU3HAK NEPIEHAUKYJISIPHOCTH JBYX IIJIOCKOCTEH.
TeopeMa o TpEX nepHeHANKYIIApax.

VYriael B NPOCTPAHCTBE: Yroia MEXAY MPSAMOM MU IUIOCKOCTBIO; JIBYTPaHHBIA yToJ, JIMHEHHBIA Yroni
JBYIpPaHHOIO yria. TpéXrpaHHbld 1 MHOTOIpaHHbIE YIJibl. CBOICTBA IUIOCKUX YIJIOB MHOTOTPAHHOIO YIJIA.
CBoiicTBa IUIOCKMX M JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopemMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKH

Bunsl MHOrorpaHHukoB; pa3BépTka MHOrorpaHHuka. [Ipm3ma: N-yrosbHass npusMa; npsmas u
HAaKJIOHHAs IpU3Mbl; OOKOBass M IIOJHAas IOBEPXHOCTb MNpu3Mbl. llapamnenenunesn, npsMOYroiabHbBIN
napajuleJenunes u ero cporcrsa. Kparyaiimme myTy Ha IOBEPXHOCTH MHOrOrpaHHuka. Teopema OJiepa.
[IpoctpanctBenHast teopema Iludaropa. Ilupammpa: Nn-yroiapHas nupamuja; HpaBUiIbHAs W ycedEHHas
nupamubl. CBoiicTBa pébep M OOKOBBIX IpaHed NpaBWIbHON nupamuibl. [IpaBUiIbHBIE MHOTOTPAaHHUKU:
IIpaBUJIbHAS [IPU3Ma U MPABWIbHAS NUPaMUQA; IPABWIbHAS TPEYrOJbHAs IMPAMKIA U IPABWIBHBIN TETPASIP;
kyO. [IpencraBienue o mpaBMIIBHBIX MHOTOTPAHHUKAX: OKTad P, JOACKASAP M UKOCAIP.

Bbruuciienue 3IIEMEHTOB  MHOTOTPAaHHUKOB: pEOpa, auaroHanuw, yriael. I[lmomanes OOKOBOM
MOBEPXHOCTU U IIOJIHOM TOBEPXHOCTH NPSAMOM IPHU3MBL, IUIOLIAJb OCHOBAaHWM, TeopeMa O OOKOBOM
HOBEPXHOCTU MpsAMON mpu3Msbl. Ilnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH NPABHIBHOW MHUPaMMIbL,
TeopeMa O IUIOLIAIN YCEUEHHONW TMPAMHUIBI.

CuMMeTpust B IIPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM NPaBUIIbHBIX MHOTOTpaHHUMKOB. CUMMETpuUs B
IIPABWJIBHOM MHOTI'OI'PAaHHUKE: CUMMETpPHsI MapajljielICuIeid, CUMMETPUS MTPAaBUWIBHBIX MPU3M, CUMMETPHUs
IIPABWJIBHOM NHPaMUJIbIL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOP B NPOCTPAHCTBE;, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPAa; BEKTOPBI
KOJUIMHEAPHBIE, COHAINPABICHHBIE W IPOTHBOIOJIOKHO HAIPaBICHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JleficTBHA C BEKTOpaMU: CIIO)KCHUE U BBIYMTAHUE BEKTOPOB; CyMMa HECKOJBKUX BEKTOPOB; YMHOKEHHE
BEKTOpa Ha uyucio. CBONCTBA CIIOKEHHS BEKTOpoB. CBOMCTBa yMHOXEHMsS BEKTOpa Ha uucio. [lonsatue
KOMILIIaHapHbIE BEKTOPBI. [Ipu3Hak KoMIutaHapHOCTH TPEX BEKTOpOB. IIpaBuino napamienenunena. Teopema o
pa3loKEHUM BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BeKkTOpaM. IIpsAMoyronpHas cucremMa KOOpAMHAT B
npoctpancTBe. KoopauHarsl Bektopa. CBsi3b MeXAy KOOpJMHATAMHU BEKTOpAa U KOOpAMHATAMU TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE MPOU3BECHIE BEKTOPOB.

11 knacc

Tena Bpamenus

[ToHATHS: TMIMHOPUYECKAs TOBEPXHOCTh, KOHMYECKas MOBEPXHOCTh, chepuyeckas MOBEPXHOCTH,
oOpazyromue nosepxHoctell. Tena BpalieHus: UIUHIP, KOHYC, YyCeUEHHBIH KOHYC, cepa, map. Bzaumuoe
pacrioyio’)keHre cdepbl M IUIOCKOCTH; KacaTellbHas IUIOCKOCTh K cepe. M300pakeHue Ten BpalleHHs Ha
iockocT. Pa3BépTka nnnmuuapa u konyca. CumMeTrpus cepsl U mapa.

O06BEM. OcHOBHBIE CBOMCTBAa 00BEMOB Tel. Teopema 00 00bEME IPSIMOYTOIBHOTO MapajulesenuIeaa u
cnenctBus u3 He€. OOBEM NpsIMON M HAKJIOHHOM NMPU3MBI, IUIUHAPA, MHpaMuabl U KoHyca. O0BEM mapa u
IIapOBOT'0 CErMEHTA.



KomOuHanuu Ten BpaleHus U MHOTOrpaHHUKOB. [Ipu3ma, BoucaHHas B LMIMHJIP, ONMUCAHHAS OKOJIO
mwmHapa. [lepeceyenue cdepsl u mapa ¢ miockoctbio. Kacanme mapa u cdepsl miockocteo. [Tonsrue
MHOTOT'paHHHKA, OTIMCAHHOTO OKOJIO chepbl, chepbl, BIMCAaHHONW B MHOTOTPAHHUK WJIM TEJIO BPALCHHUS.

[Tnomaap MOBEpXHOCTH MUIMH/PA, KOHYCa; TUIomaas cepsl u e€ vacreit; [lomodue B mpocTpaHCTBE.
OtHomenue o0bEMOB, MUIONIael oBepXHOCTEH MoAo0HBIX (uryp. [IpeobpazoBanue momo0Ousi, TOMOTETHSI.
Pemienue 3a1a4 Ha MJIOCKOCTH € MCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

ITocTpoeHune cedyeHUH MHOTOIpaHHMKOB W TeJl BpAlllCHMs: CEYEHUs LWIMHApa (MapajuledbHO U
HNEPIEHIUKYJIIPHO OCH), CEYEHHUs KOHyca (IapajyieIbHOE OCHOBAHUIO M IMPOXOJIlee uepe3 BEpIINHY),
CeueHMsl 11apa; METO/AbI IIOCTPOCHUS CEUEHH: METOJ| CIEA0B, METOJl BHYTPEHHETO IPOEKTUPOBAHUS, METO.
IIepeHoca CeKyUIeH MI0CKOCTH.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTops! B nipocTpancTBe. Onepauuu HaJl BeKTopamu. BekropHoe ymMHOXEHHE BEKTOpoB. CBolcTBa
BEKTOPHOI0 yYMHOXeHHd. [IpsmMoyronbpHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BEKTOpA.
Paznoxenue BexkTopa 1o 6aszucy. KoopJuHaTHO-BEKTOPHBINA METO/ IIPU PELICHUH T€OMETPUYECKHX 3a/1a4.

JIBM:KeHMS B IPOCTPAHCTBE
IBwxkenust mpoctpancTBa. OtoOpakenus. JIBmwkeHus W paBeHCTBO ¢Quryp. OOmme cBolicTBa

JIBUKEHUH. BUIbl MBHKEHUI: mMapaienbHbl MepeHoc, IeHTpalbHas CUMMETPHS, 3epKallbHas CUMMETPUS,
OBOPOT BOKPYT npsimoil. [IpeoOpazosanus mogobus. [Ipsmas u cdepa Ditnepa.

TEMATHUYECKOE IJIAHUPOBAHME YYEBHOT'O KYPCA
(II0 TOJIAM OBYYEHUS)

10 ki1acc (He meHee 102 yacoB)

Ha3zBanue
pasaeJa
(TembI) OcHOBHbBIE BU/IbI AeSITEJIbHOCTH
OcHoOBHOE coaepxaHue

Kypca yuyammxcs

(KoIM4YECTBO

4acoB)

BBenenne OcHoBHbIE Onpenensitb MIOCKOCTh Kak (QUTYDPY, B

B MPOCTPAHCTBEHHBbIE (PUTYPBI. | KOTOPOM BBIMIOJIHSIETCS MIIAHUMETPUSL.

crepeoMeTpu [Tonarus CTEPEOMETPHHU: Jenatp IPOCTENIINE JIOTHUYECKHUE

10 TOYKa, TMpsAMasi, IJIOCKOCTb, | BBIBOJIBI U3 aKCHOMATUKH TIJIOCKOCTH.

(23 ) POCTPAHCTBO. OcHOBHBIE [IpuBoauTH PUMEPDI peatbHBIX
npaBuia  HM300paXeHUs  Ha | OOBEKTOB, ujeanu3anuen KOTOPBIX
pUCYHKE MIJIOCKOCTH, | SIBJISIFOTCSI aKCUOMBI TEOMETPHH.
napayyieTbHBIX PSIMBIX Nzyuars, MIPUMEHSTh TIPUHITUTIBI
(0Tpe3KOoB), cepeIMHbI OTPE3Ka. | MOCTPOCHUS CECUCHUM.

[ToHsTua: mepecekaromuecs HUcnoab3oBath TS IIOCTPOECHHUS
IUIOCKOCTH, TEPECEKAIOIINECS | CEUEHUI METOJ CJIE0B, METOJI BHYTPEHHETO
npsimas U IJIOCKOCTD; | MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH
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MOJIYIIPOCTPAHCTBO.

MHoOrOorpaHHHUKY,
U300pakeHue MIPOCTENIINX
MIPOCTPAHCTBEHHBIX duryp,

HECYIIECTBYIOMUX 00BEKTOB.

AKCHOMBI CTEPEOMETPUM U
nepBblie CJeICTBUA U3 HUX.

CriocoObl 3aaHusi TPSIMBIX
Y IJIOCKOCTEN B IPOCTPAHCTBE.

OOo3HaueHHs] MPAMBIX H
IIJIOCKOCTEN.

Ceuennus. N3ob6paxenue
CEUCHHM mHUpaMuIbl, Kyda W
OPU3MBI, KOTOPBIE MPOXOMST
yepe3 ux péopa. M3obpakeHue
IIEPECEUCHHUS HOJyYEHHBIX
mIockocter.  PackpamuBanue
IIOCTPOEHHBIX CEUYEHUN
Pa3HBIMU LIBETAMHU.

Meton cJIe/10B NIt
MOCTPOEHUs CeYeHuil.
CaoiicTBa IIEPECECYCHNN
PSIMBIX 17} IJIOCKOCTEHN.
[Toctpoenue CCUCHUH B
nupamuae, Kyboe 1o TpéMm
ToukaM Ha p&Opax. CosmaHue
BBIHOCHBIX YEpTEeXKEH M 3aluch
11aroB MMOCTPOEHUS.

IHoBTOpPEHME
NJIAHMMETPHUH.

Teopema 0
IPONOPLUOHATIBHBIX OTpEe3Kax.
[TonoGue TPEYroJIbHUKOB.
Teopema Menenasd. Pacuérel B
CEUCHUSIX Ha BBIHOCHBIX
YepTexKax.

Hcropus pa3sBUTHUA
IUIAHUMETPUH U CTEPEOMETPUN

IIJIOCKOCTH.

Pematb crepeoMeTpruueckue 3aaaun: Ha
ONPENIEIICHUE BUIA CEUYCHUS] U HAXOXKICHUE
€ro IIonaau.

AKTyanu3upoBath (aKTel W METOJBI
IJIAHUMETPHUH, pEIEBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTUU.

HUcnoab30BaTh 1pyu  pEICHUM 3334
CleyIolre TJIaHUMETPUUEeCKHe (PaKThl U
METO/IbI:

Teopembr Paneca 1 0 IPOMOPLUUOHATIBHBIX
OTpe3Kax. AJITOPUTM JIeJIEHUs OTpe3Ka Ha N
paBHbIX yactel. Teopema Menemnast.

PaBHOOEApEeHHBIIM TPEYTOJIbHUK.
PaBHOCTOpOHHMI TPEYTrOJIbHUK.
[IpsamoyroiyibHBIM TpeyronbHUK. (CBOICTBO
CpeAaHed JMHUMU TpeyroyibHUKa. CBOWMCTBO
OHMCCEKTPHUCHI yria TPEYTOJbHHUKA.
CBOICTBO M€JIMaH TPEYTOJIbHUKA.

[Ipu3Haku no100usl TPEYTOILHUKOB.

Hoayyars npeacTaBJIeHUs 00
OCHOBHBIX 3Talax pPa3BUTHUSI T€OMETPHUU Kak
COCTaBHOM YacTh (yHIAMEHTa pPa3BUTHS
TE€XHOJIOTUI

B3aumHoe
pacmosioKeH
He MNPSAMBbIX
B
NMPOCTPAHCTB
e

B3aumMHOe  pacnonoxxeHue
OpsIMBIX B IPOCTPAHCTBE.
CxkpeluBaronmecs MpsSIMBIE.
[Ipu3Hakn  CKpEIIUBAOIIUXCA
MPSIMBIX.

[TapajutesibHBIE  NpPSIMBIE B

Kaacenpuumuposarn B3aMMHOE
pAacroJIOKEHUE MNPSIMBIX B IPOCTPAHCTBE,
WUIIOCTPUPYSI PUCYHKAaMH W NPUBOASA
IIPUMEPBI U3 PEATTBHOU KU3HMU.

Jloka3bIiBaTh TEOpEMY 0
CYIIECTBOBAHUU 51 €IMHCTBCHHOCTH
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(6 1)

npocTpaHcTBe. Teopema o
CYyILIECTBOBAaHHUU U
€IUHCTBEHHOCTH npsIMON
MapajuIeIbHON JaHHOW MPSIMOM,
NPOXOJAIIEH  Yepe3  TOUKY
MIPOCTPAHCTBA M HE JeXkKaulen
Ha JaHHOW mnpsmou. Jlemma o
NEPECEUCHUH  IMapauIeIbHbIX
MPSIMBIX IJIOCKOCTBIO.
[TapannenbHOCTh TPEX MPAMBIX.
Teopema 0 TpEX MmapaeIbHBIX
PSIMBIX.

Teopema 0
CKPEIIMBAIOIINXCA MPSAMBIX.

[TapaiutenbHOE
npoekTupoBanue.  OCHOBHBIE
CBOMCTBA [apaJlJIEIbHOTO
IIPOEKTUPOBAHUS.
N300paxeHue pa3HbIX QUIyp B
NapajuIeIbHOW MPOEKIUH.

LleHTpasmbHas TPOEKUHS.

Yrom ¢ coHanpaBIEHHBIMU
CTOPOHAaMH.  YTOJI  MEXIy
PSIMBIMHU.

3agauu Ha JOKA3aTEIbCTBO U
UCCJIEIOBAHNE, CBSI3aHHBIE C
pacIOJIOKEHUEM  TPSIMBIX B
IIPOCTPAHCTBE

MAPAVIETBHON MPSIMOW, TIPOXOIAIIEH YEPE3
TOYKY IPOCTPAHCTBA MU HE JIEXKAIleW Ha
OpPYroy MNpsMoil; JIEeMMY O II€pECEUCHUHN

IJI0CKOCTH JBYMSI napauieIbHbIMU
OPSIMBIMH; TEOpEMY O TPEX MapajuiesIbHbIX
PSIMBIX.

Jloka3bIBaTh MpU3HaK

CKPCIIMBAOIIUXCS  IMPAMBIX,
CKPCIIUBAOIIUXCS ITPSAMBIX.

TEOpEMy O

Joka3pIiBaTh TEOPEMY O PaBEHCTBE
YTJIOB C COHAINPABICHHBIMU CTOPOHAMH.

OO0bLSACHATD, qTOo Ha3bIBACTCS
napasuieIbHbIM u IIEHTPaJIbHBIM

NPOCKTUPOBAHMEM M KaK BBINOJIHACTCS
POEKTUPOBAaHUE (PUTYP HA TIIIOCKOCTD.

Jloka3pIBaTh CBOWCTBAa MapajuIEIbHOIO
IIPOEKTUPOBAHUSL.

N300pakath B napajuieIbHOW NPOECKIUU
pa3Hble TeOMETpUYECKUe (PUrypsl.

Pemiath crepeomMeTpuyecKue 3a1add Ha
JIOKA3aTENBCTBO u HCCIIEIOBAHNUE,
CBSI3aHHBIC C PACIIOJIOKEHUEM TNPSMBIX B
MPOCTPAHCTBE.

IIpoBoaurts JIOKA3aTEIbHbIC
paccyXaeHus npu pelieHuu
FEOMETPUYECKUX 3aJay, CBSA3AHHBIX CO
B3aMMHBIM pACIIOJIO)KEHUEM TMPSMBIX B
IIPOCTPAHCTBE.

CpaBHuBaTh, aHAJIM3MPOBATH "
OLCHMBATH  YTBEPKIECHUA C  LEIbIO
BBISIBJICHUSI JIOTMYECKA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMU.

MopaeanpoBarb pealbHBIE CHUTYAIUU,
CBSI3aHHBIC CO B3aMMHBIM PACIOJIOKECHUEM
NpsAMBIX B TMPOCTPAHCTBE, Ha  SI3BIKE
TEOMETPHUH.

HccnenoBath MNOCTPOCHHBIE MOJAEIHU C
WCTIOJIb30BAHUEM T€OMETPUUECKUX TTOHSITUI
U TEOpeM, ammapara ajireOpbl, MUQPPOBHIX
pecypcoB.

Hoayuyars NpeACTaBJ/ICHHE 0
[IEHTPAJIBHOM  TPOCKTHUPOBaHUM U 00
UCTOPUHU PAbOT MO TEOPHH MEPCIICKTUBBI

IHapaJjiean

[TonsATus: mnapasIeabHOCTh

Kuaccudguuuposarp B3aMMHOE
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HOCTh OpsAIMOM M TUIOCKOCTHM B | PAaCHOJIOKEHHE TMPSMOA M TUIOCKOCTH B
NpPSIMBIX M | IPOCTPAHCTBE. IIPOCTPAHCTBE, MPUBOJS COOTBETCTBYIOIINE
IUTIOCKOCTEH [Ipu3Hak MapaIENbHOCTH | IPUMEPHI U3 PEATTbHOM KU3HMU.
B psAMON U IIJIOCKOCTH. DopMyJIHPOBATH OTpeIeJICHHE
npocrpanctB | CBoiicTBa MapajuIeIbHOCTH | MapAJUIEIbHBIX OPSIMOM U TIOCKOCTH.
e MPSIMOM U TITIOCKOCTH. Jloka3bIBaTh MIPU3HAK 0
8 4) ['eoMeTpruueckne 3aadyd Ha | MAPAJUICIIBHOCTA MNPSIMOM M TUIOCKOCTH;
BBIYKCIICHHUE U JI0KA3aTEIbCTBO, | CBOMCTBA  MApaJUIEIbBHOCTH  MPSAMOM U
CBS3aHHBIC C MAPAUIEIBHOCTHIO | INIOCKOCTH.
NpAMBIX W IUIOCKOCTEH B Pemiate crTepeomMeTrpuueckue  3aaadu
IIPOCTPAHCTBE. BBIUKCIICHUS U JI0KA3aTEJIbCTBO, CBSA3aHHBIC
[locTpoenue CEUEHMS], | C MAPATUIETBHOCTBIO MPSAMBIX U IUIOCKOCTEMN
MPOXOJAILIEr0 4Yepe3 [aHHYIO | B IPOCTPAHCTBE.
OpsIMylH0  Ha  4YEpTEkKE U Pemiatp mpakTuyeckue 3aJadyd  Ha
HapaJJIeIbHOTO IpYrod | IOCTPOCHWE  CEYEHUM  HAa  YepTekax
npssMoi. Pacyér oTHomEHuH. | TeTpa’Apa U napajieienuIea.
[TapannensHas MPOEKIIHUS, Pemate crepeoMeTpUYECKHE  3a/auH,
IPUMEHEHUE I IIOCTPOCHHUS | CBSI3aHHBIE C  IIOCTPOCHHEM  CEYEHUH
CEUCHMI Ky0a U | IUIOCKOCTBIO.
napasuieJIenuneaa. IIpoBoauTh JIOTMYECKH KOPPEKTHBIE
CBoiicTBa IapajulelIeNUNEAa | JOKA3aTeNbHbIE PACCYKICHUS MIPU PEIICHUN
U TIPU3MBI. F€OMETPUYECKUX  3aJad  CBSI3aHHBIX C
[lapannenbHple IJIOCKOCTH. | NAPAUIEIIBHOCTBIO INIOCKOCTEN.
[TpuzHaku napajyIeIbHOCTU CpaBHuUBaThH U aHAJTU3UPOBATH
IBYyX IUIOCKocTed. Teopema o | peanpHble  CUTyallud,  CBA3aHHBIE  C
napajuieIbHOCTH U | IapajuleIbHOCTBIO MPSMOW U TUIOCKOCTH B
€IMHCTBEHHOCTH  IUIOCKOCTH, | IPOCTPAHCTBE; MOJAEJHUPOBATH PEAIBHBIE
IPOXOJSIIEH 4Yepe3 TOUKY, HE | CHTyaluH, CBSI3aHHBIE C IApPaJUIEIbHOCTHIO
IIPUHAJICKALLY IO JTAaHHOM | IPSAMOM M IUIOCKOCTH B IIPOCTPAHCTBE, HAa
IUIOCKOCTH U CJEICTBUS U3 HEE. | A3BIKE TEOMETPUU
CBoiicTBa  mapajIeIbHBIX
IUIOCKOCTEN: O MapajuieIbHOCTH
OpSIMBIX ~ MEPECEUCHUsT TP
NepeCeUCHUH JIBYX
MapajyIeIbHbIX TJIOCKOCTEHN
TpEeThEH; 00 OTpe3Kax
napajiebHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKIY
napasuieIbHbIMU TIJIOCKOCTAMU;
O TIIEpECEYEeHUH TIPSMOU ¢
JIBYMSI napasuieIbHbIMU
IJIOCKOCTSIMHU
Hepnenau | IloBrOpeHnue: TeopeMa AKTyanu3upoBath (PaKThl W METOJBI
KyJsipHocTh | [ludaropa Ha  mII0CKOCTH, | IIIAHUMETPHH, peJieBaHTHBIE TEME,
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NpsIMbIX ®
IJIOCKOCTEN
B
NMPOCTPAHCTB
e

(25 g)

TPUTOHOMETPHSI
IIPSIMOYT'OJIBHOTO
TPEYTOJIbHUKA.
CaoiicTBa
IPSIMOYTOJIBHOTO
napajuieenuneaa.
Beluncnenne MIMH OTPE3KOB B
KyOe 17} IPSAMOYTOJIBHOM
NapauIeICIUICAE.
[leprieHIMKYISAPHOCTD
psAMOM M TUIOCKOCTH. [Ipu3Hak
NEPHEHANKYJIAPHOCTH TPSIMOI
u 1uockoctu. Teopema o

KyOa u

CYILECTBOBAHUU U
€UHCTBEHHOCTH IIPSAMOH,
IIPOXOJAILEH  Yepe3  TOYKY
IIPOCTPAHCTBA "
IIEPIICHIUKYJIAPHOU K
miockoctu.  [lmockoctn  m
NIEPIICHINKYJIAPHBIE UM MIpsAMast
B MHOTOT'PaHHUKAX.

[leprieHIuKYIISIP 51
HAaKJIOHHAS.

[TocTpoenune nepneHauKysipa
13 TOYKH Ha TPSIMYIO.

Teopema 0 TpEX
NeprneHauKyapax (mpsaMas u
oOpaTHas).

Yroxa MEXITY
CKPELIMBAIOIINMHUCS TPSIMBIMH.
[Touck NEPHEHIUKYJIISTPHBIX
MPSIMBIX C IIOMOILIBIO
NEePHEeHAUKYJISIPHBIX
IIJIOCKOCTEN

OproronansHOE
IPOEKTUPOBAHHUE.
[Toctpoenue cedenuii Kyoa,
[IPU3MBI, IIPaBUJIILHOU
MIAPAMU/TbI C ITOMOLIBIO

OPTOTrOHAJIBHOM MTPOEKIIUU.
CumMeTpuss B NPOCTPAHCTBE

OTHOCHUTEIJIBHO IJIOCKOCTH.
[ImockocTn  cuMmeTpud B
MHOT'OTPAHHUKAX. ITpuzHax

IIPOBOJUTH AHAJIOTUU.

DopmMyIMPOBATH
NEPIEHIUKYJIIIPHBIX
IPOCTPAHCTBE;  ONpEIEICHUE
NEPIEHANKYJIIPHOMN K IUIOCKOCTH.

Jloka3bIBaTh: JEMMY 0
MEPIEHANKYJIIPHOCTH JIBYX MapajuleIbHbIX
NPSMBIX K TPETbEH NPSIMOM; TEOPEMBI O
CBA3U MEX]y MapaluIeIbHOCTBIO NPSIMBIX U
UX NEPIEHIUKYISIPHOCTBIO K IMIJIOCKOCTH.

Jloka3bIBaTh: TEOPEMY, BBIPAKAIOLILYIO
MIPU3HAK NEPHEHAUKYJISIPHOCTH MNPSIMON M
IUIOCKOCTH; TEOPEMY O CYIIECTBOBAaHUU H
€AMHCTBEHHOCTH  NPSIMOW, IPOXOASAIIEH
4yepe3 JAHHYI0 TOYKY U NEPIEHIUKYJISIPHOU
K JaHHOU IJIOCKOCTH.

N3o0paxaTh B3aMMHO
NEPIEHANKYJIIPHBIE NPSMYIO U IJIOCKOCTb.

DopmMyIHPOBATH CBOMCTBO
NepHeHANKYIISIpa OTHOLIEHUIO K
IJIOCKOCTH.

I[MonyyaTrs npeacraBjieHre O 3HAYCHUU
NEepHeHANKYJIgpa s JApPYyrux obnacteut
Hayku ((pu3uka, DSHEpPreTHKa, Ja3epHbIE
TE€XHOJIOTUH), B PEalbHOW JKU3HU (TEXHUKA,
OKpY>KaroIiast 00CTaHOBKA).

JloKa3bIBATh YTBEPKJCHUSA, CBA3aHHBIE C

omnpeeIeHUs .
PSAMBIX B
MIPSIMOM,

I10

IMPOEKIMEN  MpAMOM  HA  IUIOCKOCTb,
HENEPIEHIUKYIISPHYIO K 3TOU NPSIMOM.
Jloka3biBaTh TEOpeEMY 0 TpEX

HNEPIEeHIUKYIApaX U TeopeMy OOpaTHYIO

TEOpEME O TPEX NEPIEHIAUKYIIApax.
HHoayuars NpeacTaBJIeHUe

OPTOTOHAJIBHOM ITPOEKTUPOBAHUMU.
Jloka3pIBaTh TEOPEMY O MPOEKIIMU TOUYKHU

00

Ha IPSIMYIO.
Pemate  crepeomeTrpuyeckue — 3anaud,
CBA3aHHbIE  C  MEPHEHAUKYJISIPHOCTHIO

MPSIMOU U TIJIOCKOCTH.
Pemiats mpuknagHele 3a1ayu, CBSI3aHHBIC
C HaXOXJICHUEM I'€OMETPUUYECKUX BEJIMYKH.
Pemiate  crepeomMerpuueckne  3amayu,
CBSI3aHHBIE C IPUMEHEHHUEM TEOPEMBI O TPEX
NIEPIICHAUKYJISIpax, HAXO0XJCHUEM
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NEPIEHANKYJIIPHOCTH  IIPSIMOM
U IUIOCKOCTH KakK CIEICTBUE
CUMMETPHH. IIpaBunbHBIE
MHOTOI'PaHHHUKH

Pacuér paccrosgHuii OT TOUYKH
no  miockoctu.  CrocoOsl
ONYCTUTh  IEPIECHAUKYIISPBI:
CUMMETpHUsI, CIABUI TOYKH IIO
napajuienbHol npsmMoil. Casur
[0 HENapaJuleNIbHOM MPSIMOH,
WU3MEHEHHE PACCTOSTHUMN

PACCTOSIHUN, TOCTPOCHUEM ITPOCKIIHH.

CpaBHuBaThH " aHAJIM3UPOBATH
YTBEPKIAECHUSA C  LEIbI0  BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
PACCYXKIICHUN.

AHAIM3MPOBATH W MOAEJIMPOBATHL Ha
S3bIKE TEOMETPUM pPEaJbHbIC CUTYyallWH,
CBSI3aHHBIC c MEPIIECHANKYJIAPHOCTHIO
NpsAMOM W IUIOCKOCTH;,  HCCJIEA0BATH
IIOCTPOCHHBIE MOJIENIA, B TOM YHUCIE U C
MCITOJIh30BAaHUEM allapaTa ajreOpbl

Yriabl
paccTostHust
(16 4)

Hu

[loBTOpEHHE: Yroa MeExXay
OpsIMBIMM ~ Ha  IJIOCKOCTH,
TPUTOHOMETPHUS B

IIPOU3BOJIHFHOM TPEYTOJLHUKE,
TeopeMa KOCHHYCOB.

[loBTOpEHHE: yroa Mexnay
CKPEIIUBAIOIUMUCS TPSIMBIMHU
B IIPOCTPAHCTBE.
['eomerpuueckue METOIbI
BBIYMCJIEHUA  yIja  MEKIY
MPSIMBIMA B MHOTOIPaHHUKAX.

JIByrpaHHbII yroJl.
CBOICTBO JIMHEHHBIX  YIJIOB
JIBYTPaHHOTO yTJIa.

[lepnenaukynspHbIe
IIJIOCKOCTH.

CaoiicTBa B3aHMHO
MEePIEHIUKYISIPHBIX
IIJIOCKOCTEN. [Ipn3Hak
MEePIEHAUKYIISIPHOCTH
MJIOCKOCTEN; Teopema 0
NpSAMOM  TIEPECEUYECHUSI  JBYX
IIJIOCKOCTEN
NEPHEHIUKYJIAPHBIX  TPETheil
IIJIOCKOCTH.

IIpssMOyTOJIBHBIN
napaJiyieeuIen; KyO;
A3MEPEHUS, CBOMCTBA
NPSIMOYTOJILHOTO

napauiCJICIuIicaa. TeopeMa 0]

AKTYyaau3upoBaTb (akTel U METOJIbI

TUTAHUMETPUH, pEJIEBAHTHBIC TEME,
IPOBOJIUTH AHAJIOTHUH.
®opmyIMpoOBaTh OnpeIesICHHE

JBYTPAHHOTO yTJIA.
Jloka3pIBaTh CBOWCTBO PAaBEHCTBA BCEX
JIMHENHBIX YTJIOB JIByTPAHHOTO yIJIa.
KuaccuguuupoBars IBYyrpaHHBIE YTJIBI
B 3aBUCHMOCTH OT UX T'PAJTyCHOU MEpHI.
DopMyJHPOBATH ONPEIEIICHUE
B3aUMHO NEPIEHIUKYIAPHBIX TIJIOCKOCTEM.
Jloka3piBaTh TEOpPEMY O IIPU3HAKE
MIEPHEHINKYJISIPHOCTH ABYX IUIOCKOCTEU.

®opmyIMpoBaTh CJIe/ICTBHE (u3
IpHU3HAKA) 0 MEPIICHIUKYJIIPHOCTH
IUIOCKOCTH, KOTOpas  IEpPIEHAUKYIISIpHA

IPSMOM, II0 KOTOPOU TIEPECEKAITCsS JBE
IIJIOCKOCTH, 3TH TIIIOCKOCTSIM.

Jloka3piBaTh  yTBEPKICHHUS O  €ro
CBOKWCTBAaX; TEOPEMY M CIEACTBHE U3 HEE O
JaroHasIx PSAMOYTOJILHOTO
napaJlyIeNeuIe1a.

Pemiatp crepeoMeTpuyecKkue  3a1ayu,
CBSI3aHHBIC C NEPIEHAUKYJISIPHOCTD MPSMBIX
151 IIJIOCKOCTEH, VCIIOJIB3YS
IUTaHUMEeTpUUYecKue (HaKkThl 1 METO/BI.

IIpoBoauTL JOTMYECKHM  KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKACHUS NPU PELLICHUN
F€OMETPUYECKUX  3a7ad, CBA3AHHBIX C
NEPIIEHAUKYJISIPHOCTBIO TIJIOCKOCTEMN.
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JVaroHaqu  MOpsIMOYTOJIBHOTO
napajuielienuneaa 1 CleICTBUE
U3 Heé.

CrepeomeTpruueckue u
MIPUKJIA/IHBIC 3a7a4H,
CBS3aHHBIE  CO  B3aWMHBIM
pPACIOJIOKEHUEM MPAMBIX H
IIJIOCKOCTH.

[ToBTOpEHME:
CKPEILMBAIOIINECS MpsiMbIE,
IapajulesIbHble  IUIOCKOCTH B
CTaHJIaPTHBIX
MHOTOTPaHHUKAX.

[Tapa napajieIbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOLINXCS MPSIMBIX,
paccTosiHue MEXKTY
CKPEIIMBAIOIIMMHUCS TPSAMBIMU
B [IPOCTBIX CUTYalIHSIX.

Onyckanue
MEPIICHAUKYJISIPOB,
BBIUHCIICHUE PACCTOSIHUKA  OT
TOYKM JI0 TOYKH; MPSIMOMU;
IIJIOCKOCTH.

Beruucnenne  paccTosHUM
MEXKITY CKpEILIHUBAIOIIUMUCS
MPSIMBIMH c IIOMOILIBIO
MEPIIEHAUKYJISIPHON
IIJIOCKOCTH.

TpéxrpanHbii yrou,
HEPABEHCTBA JJISI TPEXTPAHHBIX
YTJIOB.

Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB
TS TPEXTPAHHOIO yria.
DJIEMEHTHI chepuyeckoit
TEOMETPUHU: re0/Ie3NYECKUE
JIMHUM Ha 3eMJie

AHAJIM3UPOBATH U MOJAEJHUPOBATH Ha
SI3bIKE TE€OMETPUM pPEaJbHbIC CUTYyallUH,
CBSI3aHHBIC c MEePIEHAUKYIIPHOCTHIO
MPSAMBIX U TJIOCKOCTEM.

HccnenoBaTh MOCTPOCHHBIE MOJICIH, B
TOM YMCJIE€ U C HUCHOJIb30BAaHUEM ammapara
anreopsl.

Pemarn IIPUKJIAIHBIC 3aJa4u,
CBSI3aHHBIC c HaXO0XXJCHUEM
F€OMETPUYECKUX BEINYNH

MHororpan
HUKH
(79)

Cucrematuzanmusi  3HAHUM:
MHororpanHuk 51 ero
saneMmeHThl. [lupamupa. Buabr
UpaMuz,. IIpaBunbHas
MUpaMU/IA.

ITpusma. IIpsamas 51

Padoratr ¢
BOIIPOCHI,
KOMMEHTapHH.

AHAJU3UPOBATH PEIICHUE 33/1a4H.

PucoBath BBITYKIIbIE MHOTOTPAHHUKU C
3aJIJaHHBIMM CBOMCTBAaMH, BOCCTAaHaBJIMBAaTh

y4EOHUKOM:
JeNaTh

3aJ1aBaTh
3aMEUaHusl,
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HAaKJIOHHAs MPU3MBI. | OOIIMI BUJ BBITYKJIOTO MHOTOIPAaHHHUKA T10
[IpaBunbHas npusma. [IpsmMoint | IByM €ro nmpoeKiusM.
napasuielIeunes, Jloka3piBaTb  CBOWCTBA  BBIITYKJIIOTO
MPSIMOYTOJIbHBIN MHOTOTPaHHHKA.
napajienenunesn, Kyo. PucoBarthb BBIITYKIIbIE MHOTOTPAHHUKHU C
BreIntykiiple MHOTOTPAaHHUKHU. | pAa3HOM  DHUJIEPOBOM  XapaKTEPUCTHUKOMU;
Teopema Ditnepa. IIpaBuibHbIe | HCCAEA0BATL  BO3MOXHOCTU  MOJTYYCHHS
151 MOJYIPAaBWIBHBIE | pE3YyJIbTaTa MPU BAPbUPOBAHUH JTAHHBIX.
MHOTOTPAHHUKU Jloka3pIBaTh CBOMCTBAa MPaBHUIbHBIX
MHOTOTPaHHUKOB. Ili1anupoBartn
MIOCTPOCHUE MPABWIBHBIX MHOTOIPAHHUKOB
HAa TOBEPXHOCTAX JPYTHX MPABUIBHBIX
MHOTOTPaHHHUKOB
BekTopsl B ITonsTue BEKTOpa Ha | AKTyanu3upoBaTb (akTel M  METOJIBI
MPOCTPAHCTB | INIOCKOCTU U B IIPOCTPAHCTBE. | IJJAHUMETPUH, pEIICBaHTHBIE TEME,
e Cymma u Pa3HOCTbH | IPOBOAUTH AHAJIOTHH.
(12 u) BEKTOPOB, IIPaBUJIO OnepupoBatb NMOHATHSIMH: BEKTOp Ha

[mapaJuICIICIINIICIa, YMHOKCHHUC

BEKTOpa Ha YMCIIO, Pa3IOKEHHUE
BEKTOpa 1Mo 0Oa3zucy Tpex
BEKTOPOB, HE JeXalluX B
OJTHOU TTOCKOCTH.

CkansipHoe NPOU3BEACHUE,
BBIUKMCIICHHE  yIJIa  MEXIYy
BEKTOpaMU B IIPOCTPAHCTBE.

[Ipocrerimme  3amaum ¢
BEKTOpaMH

IIOCKOCTHU u B IIPOCTPAHCTRE;
KOMILJITAHAPHBIE BEKTOPBHI. [TpuBoauTh
npuMepbl GU3NIECKUX BEKTOPHBIX BEJIMUUH.

OcBauBarthb MpaBwia  BBIIOJHECHUS
JIEUCTBUN CJIIOXKEHUS u BBIUUTAHUS
BEKTOPOB, YMHOKECHUS BEKTOpPA HA YUCIIO.

Jloka3pIBaTh NMPU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bpiBaTh TEOpPEMY O PAa3JIOKEHUU

ar000r0  BEKTOpa MO  TpEM  JaHHBIM
HEKOMILTAaHAPHBIM BEKTOpPAM.

IlpumensiTb  TpaBWIa  BBINOJHECHUS
JIeUCTBUU CIIOKCHMUS u BBIYUTAHUS

BEKTOPOB, YMHO>KCHHSI BEKTOpa Ha YHUCIO
IpYU pEeUICHUH 3a/a4.

Haxoaurb KOOpIMHATBI BEKTOpa B
JaHHOM Oa3uce M CTPOUTh BEKTOp IO €ro
KOOPAUHATaM.

BcnioMHMTB OIpeneneHne CKaasipHOToO
YMHOXKEHUSA M €r0 CBOMCTBA. BBhIUMCIATH €
MIOMOIIBI CKAJISIPHOI'O YMHOKEHUS JJIMHBI

BEKTOPOB, YTIIBI MEXTY HUMH,
yCTaHABIIUBATh MEPIICHIUKYJIIPHOCTD
BEKTOPOB.

AHAJIM3UPOBATL U MOJEJMPOBATH Ha
S3bIKE TE€OMETPUU peajbHbIE CHUTYyallUH,
CBSI3aHHBIE C (PUBMYECKUMH BEKTOPHBIMHU
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BCJIIMYMHaAMM.

Hcnoan3oBarsb Inpu pCUICHHUN 3aaay,
CBA3aHHBIX C BCKTOpaMH B IIPOCTPAHCTBC,
INIAHUMCTPHUYCCKHUC q)aKTLI 1 MCTOAbI

IToBTOpEHUeE,
00001I€eHNE
H
cucTeMaTHu3a
IUS 3HAHUH
(CR))

CedeHrsT MHOTOTPAaHHUKOB:
CTaHJAPTHbIE MHOTOTPAaHHUKH,
METOJl CJIEIOB, CTaHJApPTHBIC
IUIOCKOCTH, MepeceucHUs
IPSAMBIX U TUIOCKOCTEN

[TapannenbHble NpSMBIE U
IJIOCKOCTH: MAPAJUICIIbHBIC
CEUYCHUsI, paCUET OTHOLICHUH,
YIJIbI MEXKTY

CKPELIMBAIOIIIMHUCS ITPSMBIMU.
IleprieHIUKYIISIpHBIE
IIpsAMBIE u IIJIOCKOCTH:
CTaHJApTHBIC 1apel
IIEPIIECHIUKYJIAPHBIX
IIJIOCKOCTEN 51 MPSAMBIX,
CUMMETPUM MHOTOTPaHHUKOB,
Teopema 0 Tpex
NEPIIECHINKYJIAPAX,
BBIYMCIICHUS JUTUH B
MHOT'OTPaHHHUKAX

CB000aHO oOmepUpPOBATHL NOHATHSIMH:
oTOOpakeHHe TMPOCTpaHCTBa Ha  cebs,
NBI)KEHUE TPOCTPAHCTBA; IEHTpaJibHAas,
oceBas W 3€pKalibHas  CUMMETpPHH,
NapajuiedbHbId  [EPEHOC; PABEHCTBO H
nogobue Guryp.

Joka3bIBaTh yTBEPXKICHUS O TOM, YTO

LHCHTpAaJIbHAA, occBaia Hu 3CPKaJIbHAA
CUMMCTPHH, HapaJIJIeJIBHI)II;'I IICPCHOC
SABJIOTCA JABHKCHHUSAMMU. BoinoaHsaTs

npeoOpa3zoBaHus MOA00US.

OnepupoBatb NOHATHAMHU: TpsiMas U
chepa Ditnepa.

Pemmats reomerpuyeckue
HCIIOJIb30BaHUEM JIBUYKCHUM.

Hcnoab30BaTh 1pyu  pEIICHUM 3334
JBUKEHHUS TPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBarth u aHAJIM3HUPOBATH
YTBEPXKACHUS  C  UEIbI0  BBISBICHUSA
JIOTUYECKU KOPPEKTHBIX W HEKOPPEKTHBIX
pacCyXJIeHUN.

HccnexoBath IOCTPOCHHBIE MOJAEIH.

Hcnoab3oBath HU(PPOBBIE pecypChl

jagadinun C

11 knacc (He meHee 102 y)

Ha3Banmue
pasaena (TemMbl)
OcHoOBHbBbIE BU/IbI AeSITEJILHOCTH
Kypca OcHoOBHOE coJep:KaHue
yuyanuxcsi
(KoJIMYeCTBO
HMACOB)
AHasMTHYeCKast [loBTOpeHHe: KOOpPAMHATHI |  AKTyaqu3upoBaTh (PaKTbl U METOJbI
reoMeTpusi BEKTOpa Ha IUJIOCKOCTM U B | [INIAHUMETPUHU,  PEJICBAHTHBIE  TEME,
(15 4) IIPOCTPAHCTBE, CKaJIAPHOE | MPOBOJANUTH AHAJIOTHHU.
pOU3BEICHUE BEKTOPOB, CBoauThL JEUCTBUS C BEKTOpAMH K
BBIYUCJICHHWE  yIJla  MEXK/Y | QaHAJJOTUYHBIM ~ JIEUCTBUSAM € HUX
BEKTOpaMU B IPOCTPAHCTBE. | KOOPAUHATAMH.
YpaBHeHHue PSMOH, BcecnioMmHuTH OIIpELICIICHUE
MPOXOJIAIIEH Yepe3 IB€ TOUKHU. | CKAJSIPHOTO  YMHOXKEHHSI M €ro
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YpaBHEeHUE IIJIOCKOCTH,
HOpMaJlb, yYpaBHEHHUE
MJIOCKOCTH B OTPE3KAX

BektopHoe mnpousBencHue.
Jlunerinbie HEPABECHCTBA,
JMHEWHOE MPOrPAMMHUPOBAHUE

AHanuTUYECKHE METO/IbI
pacu€ra yriia Mexay NpsIMbIMUA
51 IJIOCKOCTSIMH B
MHOTOTPaHHHKAX. dopmyna
paccTosiHUsT OT TOYKHA [0
ITIOCKOCTH B KOOPJIMHATAX.

Haxoxnenue paccrossHuil OT
TOYKHU JI0 TUIOCKOCTH B KyOe H
IIPaBUJILHOW NMUPAMU/IE

Bpruucnste  C
YMHOKEHUSA JUTUHBI
YTJIbI MEXTY HHMH,
NEePIEHAUKYIIPHOCTD

CBOMCTBA.
CKaJISIPHOTO
BEKTOPOB,
YCTaHaBJIUBATh
BEKTOPOB.

BbIBOAUTH YpaBHEHHUE IIJIOCKOCTH U
dbopMynly paccTOSHHA OT TOYKH JO
IIOCKOCTH.

Pemarnb 3aJ1a4u, coueras
KOOPJIMHATHBINA U BEKTOPHBIN METOBI.

IIpoBoaAUTH JTIOTMYECKU KOPPEKTHBIC
JA0Ka3aTeJIbHbIe PACCYKIACHHUS IpU
pELICHUH TEOMETPUUECKUX 3aJad Ha
MIPUMEHCHUE BEKTOPHO-KOOPJIUHATHOTO
METOoJa.

AHAJIU3MPOBATHL U MOJEJIMPOBATH

ITOMOIIIBIO

Ha SA3BIKC reoMCTpun pCalIbHBIC
CUuTyalli, CBA3dHHBIC BCKTOpAMH H
KOOpAnHaTaMHu.

HccaenoBaTh TOCTPOSCHHBIE MOJICIH,
B TOM YHCI€ W C HCIIOJIb30BAaHUEM
amrapara ajnreopsbl.

HUcnoab3oBarh
MIPOTPaAMMBI.

3HAKOMHUTBCS C UCTOPHUCH pa3BUTHSA
MaTEeMAaTUKHU

KOMIIBIOTCPHBIC

IHoBTOpEHME, CedeHusi MHOTOIPAHHUKOB: Crtpoutb ceueHus.
00001IeHMe W | CTaHJAPTHBIE MHOTOTPAHHHKH, PemaTh cTrepeoMeTrpudeckue 3agadu
CHCTEeMAaTH3aIusl | METOJl CJEAOB, CTaHJApPTHBHIC | HA JIOKA3aTebCTBO MaTEMAaTHYECKUX
3HAHUM IJIOCKOCTH, IIEpECEUECHUsl | OTHOLIEHHUM, HAXOXKIECHUE
(15 yacoB) OPSIMBIX U TUIOCKOCTEMN r€OMETPUYECKUX BEJIMYHH (IJTHH, YTJIOB,
[TapannensHble TOpsiMblE U | TUIONIA/AEH, OOBEMOB).
MJIOCKOCTH: napayieIbHbIC Hcnoan3oBaTh  Tpu  PEHICHUH
CEYCHMS, pPaAcU€T OTHOIICHHH, | CTEPEOMETPUUECKHIX 3amaqy
YTIIBI MEXY | TTIaHUMETPUIECKUE (GaKThl M METO/IBI.
CKPENTUBAIOIIUMHUCS PSIMBIMA IIpoBOAUTHL JOTHYCCKH KOPPEKTHBIC
[TepnenauKyIsIpHBIE JOKa3aTelIbHbIE  PacCyKIEHUsS  TIpH
psiIMbIC u MJIOCKOCTH: | PEIICHUHU CTEPEOMETPUUECKUX 3a/1a4.
CTaHJapTHHIE napsl CpaBHMBaTL U AaHAJIU3UPOBATH
MePIEHANKYJISIPHBIX peanbHbIC  CUTyalldd W  BBISBIATH
MJIOCKOCTEH u NPSIMBIX, | BOBMOKHOCTh €€ MOJICTUPOBAHMS Ha
CUMMETPUU MHOTOTPAHHUKOB, | SA3BIKE TEOMETPHH.
Teopema 0 Tpex MopeaupoBarhb peaTbHYIO
NEPICHANKYJIIApaXx, CUTyallMI0 Ha S3bIKE TCOMETPUU U
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BBIYHCIICHUS JUTUH B
MHOTOI'paHHUKaX

[ToBTOpEHuUeE: TUIOIAAN
MHOTOYTOJIbHUKOB,  (hOPMYJIbI

JUIS TUTOIAJIeH, COOOpaKeHHS
I0100MsI.

[Inomanmu CeUCHHUU
MHOTOTPaHHHUKOB: TIOIIA N
MMOBEPXHOCTEH, pa3pe3aHusi Ha
94acTH, COOOpaXEHUS TI0T00MS

HCCJICI0BATh IMOCTPOCHHBLIC MOJCIIH, B

TOM YHCI€ M C HCIOJb30BAHUEM
anmnapara anreOpsl.
Ucnoan3oBarh KOMITbIOTEPHBIE

MIPOTpaMMBbI MPU PEIICHUH 3a/1a4.

O0Bém
MHOTOIPaHHHKA
(17 v)

OO0BéM Telna. O0bem
IPSIMOYTOJIBHOT'O
napajuieienumneaa. 3agadad 0o
yIBOCHUU KyOa, O KBaJaparype
Ky0a; O TPUCCKIIUH yTJIa.

CrepeomMeTpuueckue
3a/lauu, CBSI3aHHBIE C 00BEMOM
PSIMOYTOJILHOTO
napajuiejenuneaa.

[Tpuknannbie 3a71a4u,
CBS3aHHBIC C  BBIYHCICHHEM
00BbEMa PSIMOYTOJILHOTO
napajuiejenuneaa.

O0BEM NpAMON TPU3MBI.

CrepeomMeTpuueckue
3a/1auu, CBSI3aHHBIC C
BBIYUCIICHUEM 00BEMOB

npssMoul npusMel. [IpuknaaHsie
3aa4i, CBSI3aHHBIE C 00BEMOM
PSIMOU TIPU3MBI.

Brruucnenne o0bEMOB Tl C
TIOMOUIBIO OIPEIEIIEHHOTO
uHTerpana. OO0bEM HaAKIOHHOM
MIPU3MBI, MUPAMUJIBI.

®opmyna 00BbEMa
MIUPAMUBI. OtHoOmEHNE
00bEMOB MHUpaMHUJ C OOIINM
YIJIOM.

CrepeomeTpuueckue
3a/1auu, CBA3aHHBIC C 00bEMAMMU
HAKJIOHHOU MIPU3MBI,
MUPAMUJIBI.

[Ipuknagapie  3amaduv MO
TeEME «O0BEMBI TEI,

CBobGoano ONepupPoOBaTH
NMOHATHAMH: O00BEM Tena, 00BEM
MPSAMOYTOJIBHOTO TTapalIe/ICITUIe/a.

DopmMyIHPOBATH OCHOBHBIE

CBOMCTBa OOBEMOB.
Jloka3pIBaTh TeopeMy 00 o0O0BEME

IPSIMOYTOJIBHOTO napajuieenunena,
CIIEACTBUSA U3 HEE.
Pa3zpesatnb MHOTOTPaHHUKH,

MNCPCKIAAbIBATL YaCTH.
Pemarn CTCPCOMCTPHUUCCKUC 3ada49M,
CBSA3aHHBIC C BBIYHCICHHEM O00BEMa

PSIMOYTOJIBHOTO napajuienenunena,
MIPU3MBI.

CpaBHUBATL M AaHAJM3UPOBATH
YTBEPKIECHHUSI C LEJIbI0  BbIABICHUSA
JIOTUYECKH KOPPEKTHBIX u

HEKOPPEKTHBIX PaCCyKIACHUM.
AHAJIU3UPOBATL M MOAEJTHPOBATH

HAa  S3bIKE TEOMETPUHM  PEalIbHBIC
CUTyalluHM, CBS3aHHbIE C OOBEMOM
PSIMOYTOJIBHOTO napauiesienure/a,

MIPU3MBI, TUPAMHIBIL.

HcciienoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM UYHCJI€ M C WCIOJIb30BaHUEM
anmnapara anreOpsl.

BouiBoauTh OCHOBHYIO
WHTETPATLHYIO bopmymy LTSI
BBIYHCIICHUS] 00BEMOB TElL.

Jloka3bIBaTh TeOpeMy 00 00BEME
HAaKJIOHHOW TpuU3Mbl Ha  TpUMEpe
TPEYTOJIbHOU MIPU3MBI u TSI
MIPOU3BOJILHON MPU3MBI.

Jloka3pIBaTh TEOpeMy: 00 00BEME
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CBSI3aHHBIC c 00BEMOM
HAKJIOHHOU IIPU3MBI,
UPaMU/IBI.

[Ipumenenue 00BEMOB.

Breruucnenue pacCTodHuA a0
IIIIOCKOCTH

nupamMuzbl, GOpMyIUpPOBATH CIEACTBUS
13 Hee: 00BhEM yCceu€HHOW MHUpPaMUBI.
BoiBoguth GopMyny IS BbIUHUCICHUS
00BbEMOB YCEUEHHOM MUPAMUJIBI

Teaa
BpallleHUS.
(24 4)

[nmmenpryeckas
MMOBEPXHOCT, oOpazyrornue
HWIMHAPUYECKON
ITIOBEPXHOCTH.

ummnap. [Ipsamoii

KpyroBou muinuuap. llmomans
MOBEPXHOCTH LUJIUHJIPA.

KoHnueckass mOBEpPXHOCTD,
obpazyroriue KOHHYECKOM
noBepxHocTH. Konyc. Ceuenue
KOHycCa IIJIOCKOCTBIO,
napayieIbHON IJIOCKOCTH
OCHOBaHUs. Y CEUEHHBIN KOHYC.
N300paxkeHre  KOHYCOB  H
YCEUEHHBIX KOHYCOB.

[Imomane OOKOBOH
IMOBEPXHOCTH 51 TIOJTHOM

MMOBEPXHOCTH KOHYCA.
CrepeoMeTpuueckue 3ajayu

Ha JI0Ka3aTEIbCTBO 151

BBIUHCIICHUE, IIOCTPOCHUEM

CEUCHUH LMWIINHIPA, KOHYCA.
[Ipuknanubie 3aJla4M,

CBSI3aHHBIE C LIWIIMHIPOM
Cdepa u map.

[Tepeceuenue cepsl u mapa
¢ minockocTeio. Kacanme mapa
u cdepsl mIockocThio. Bug u
n300paKeHue 1apa.

YpaBHeHue ctepsl.
[Tnomans chepsl u €€ yacTeil.

CummeTtpust cdepsl U mapa.

CrepeoMeTpuueckue 3ajayuu
Ha JTI0KA3aTeIbCTBO u
BBIYMCIICHHE, CBS3aHHBIE CO
cdepoit u apom,
MOCTPOEHHUEM  HUX  CEYCHUH
TUIOCKOCTBIO.

CBobGoano ONepupPoOBaThH
NOHATHAMM: HUJIMHAPUYECKAS
IIOBEPXHOCTh,  mwimHAp.  HU3yyars

CHOCOOBI MOMYYEHUS UUIMHAPUYECKON
MOBEPXHOCTH, LIWIIMHJPA.

N300paxkaTh UUIMHAD HW  €T0
CEUYEHUS ITOCKOCTHIO.

CBo00aHO OIepupoOBaThH
MOHATHAMM: KOHUYECKAsl [TOBEPXHOCTB,
KOHYC, YyCE4Y€HHbIM KOHyc. MWM3yuarp
CHOCOOBI  MOJIy4EHHUS  KOHHYECKOM
IIOBEPXHOCTH, KOHYCA.

MN300paxkaTh KOHYC M €Tr0 CEYEHUS
IJIOCKOCTBIO, IPOXOJIAILIEN Yepe3 OCh, U
TTOCKOCTBIO, IEPIICHAUKYIISIPHOU K OCH.

BeiBoauTH bopMybl TUTS
BBIYUCIIEHUS  OOKOBOM W TOJIHOM
ITOBEPXHOCTEHN TEJ BPALICHUS.

PemaTe crepeoMeTpruecKue 3a1a4H,
CBA3aHHBIE C TEJlaMM  BpalleHUS,
HaXO0XJCHWEM IUIomAaA OOKOBOM U
IIOJIHOM  TMOBEPXHOCTH, IOCTPOECHUEM
CEYCHUM.

Hcnoab3oBaTh Npu pelieHUH 3a1ad
IUTAHUMETPUYECKHE (DaKThl U1 METOMBI.

CpaBHuBaTL ¥ aHAJM3UPOBATH
YTBEPXKIAEHUSI C LEIbI0  BbIABICHUSA
JIOTUYECKHU KOPPEKTHBIX 17|

HEKOPPEKTHBIX PACCYKICHUH.

AHAJIM3HPOBATL U MOJIEJHPOBATH
Ha  s3BIKE TCOMETPUU  pealbHBIC
CUTyalliH, CBSI3AHHBIE C KOHYCOM U
AJIUHAPOM.

HccaenoBaTh NOCTPOCHHBIE MOJICIH,
B TOM 4YHCI€ W C HCIOJb30BAHUEM
amnmapara anreopsl

AKTYaJTu3upoBaTh (PaKThl U METOJIbI
IUIAHUMETPHH,  PEJICBAHTHBIE  TEMe,
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[IpuknaaHbie 3aJ1a4u,
CBSI3aHHBIE CcO  cdepoil
IIIapOM.

[ToBTOpEHUE:  OKPYKHOCTh
Ha IIJIOCKOCTH, BBIYKCJICHUS B
OKPY>KHOCTH, CTaHJapTHBIC
o00us

Paznmunbie KOMOHHAINU
Te BpallCHUS 5
MHOTOTPaHHHUKOB.

3amaun o teme «Tema u
MIOBEPXHOCTH BPAIIICHUS

IPOBOJAUTDH AHAJIOI'HH.

CBo00oaHO OIepupoOBaThH
NOHATHAMM: cdepa W Iap, LEHTP,
paauyc, nuameTp chepsl u mapa.

UccaenoBath B3aMMHOE

pacnoJiiokeHue cepbl U TIOCKOCTH.

D®opmMyTHPOBATH onpeiesieHHe
KacaTeJIbHOM TJIOCKOCTH K cepe.

Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
MPU3HAKE KacaTeIbHOU ITOCKOCTH.

BoiBoguTh dbopmymy TUISt
BBIYHMCIICHHS TUIOMATu cepbl uepes
paauyc chephl.

PemaThb crepeomeTprueckue 3aaaum,
CBsA3aHHBIE CcO cdepod © MIapoM,
HaxOXJeHueM Tuiomaaun chepbl u eé
qyacTeil, TOCTpOEeHUEM ceueHui cepbl u
mapa.

AHAJIM3UPOBATL U MOAETHPOBATH
Ha  s3BIKE TCOMETPUU  pealbHBIC
CUTyalli¥, CBSI3aHHBIC C IIIApOM |
chepoii.

Pemathb mpocThie 3a1a4M, B KOTOPHIX
burypupyoT KOMOMHaIUU TEN
BpaIeHUSI 1 MHOTOTPAaHHUKOB.

Hcnoan3oBaTh 1npu peiieHun 3ajad,
CBS3aHHBIX CO cdepoll U IIapom,
TJIAaHUMETPUUECKHE (PaKThl U METO/IBI.

Pemathb crepeomeTpruecKue 3aaaum,
CBA3aHHBIE C  TeJlaMH  BpalleHus,
MOCTPOEHUEM CEUCHUI TEJ BpaIlICHHUs, C
KOMOWHAIUAMH  TeJl  BpalleHUs U
MHOTOTPaHHHUKOB.

IIpoBOAUTHL JOTHYCCKH KOPPEKTHBIC
JOKa3aTelIbHbIE  PacCyKIEHUsS  TIpH
pEIICHNM  TECOMETPUYECKHX  3ajad,
CBS3aHHBIX C TICPICHINKYIIPHOCTHIO
TUIOCKOCTEM.

AHAJIU3UPOBATL W MOAEJTHPOBATH

Ha A3BIKC reoMCeTpun pCalIbHBIC
CUTyalmu, CBs3aHHBIC C
MHOI'OrpaHHHUKaMH.

I’ICCJ’IEI{OB&TL IMOCTPOCHHBIC MOJCIIN,
B TOM YHCJIC KW C HCIOJB30BAHUCM
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anmnapara ajareopsl.

ILnomanu
MOBEPXHOCTH WM
00bEMBI
KPYIJIBIX TeJ
(CR))

O6BeM munuHApa. Teopema
00 00BEME MPSAMOTO HMUIHHAPA.

[momaan OOKOBOH 51
ITOJIHOH TTOBEPXHOCTH
ATUHAPA.

Brruncnenne 00bEMOB TEII C
IIOMOIIBIO OIIPEIEIIEHHOTO

uHTerpana. OobpEM KoHyca.
[lnomanun  OokoBOM W
ITIOJTHOW MOBEPXHOCTH KOHYCA.

CrepeomeTpuyeckue
3aJa4, CBSI3aHHBIC C
BBIYUCIICHHEM 00BbEMOB
WIMHAPA, KOHYCA.

[Ipuxnanuele 3amauv 10
teme «OO0BEMBI M IUIOLIAAU
IOBEPXHOCTEH Ted.

O0BEM mIapa W IMIAPOBOIO

cektopa. Teopema 00 o00BEME
mapa. [Inomanes chepsl.
Crepeomerpuueckne
3a/1a4H, CBSI3aHHBIC C
BBIYMCIIEHUEM OOBEMOB IIIapa,
IAPOBOTO CErMEHTa, IapOBOTO

CeKTopa.
[Ipuknaguele  3amauv 1O
TeMe «OO0BEMEBI TE,

CBSI3aHHBIE C OOBEMOM IIapa H
TIOMAABI0 Cephl.

CBo00oaHO OIepupoOBaThH
NOHATHAMM: O00BEM Tella, IUIOMIAIb
MOBEPXHOCTH.

®opmMyaTHpPOBATH OCHOBHBIE

CBOICTBa 0OBEMOB.

Jloka3bIBaTh TeopeMbl: 00 00BEME
UUJIMH]IPA,; 00 00BéMe KOHYCa.
BbiBoauTh (HOpMYIBI 1711 BBIYUCICHUS
00BEMa yCeu€HHOTO KOHYCA.

HcciienoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM UYHCIE M C HCIOJIB30BAHUEM
anmnapara ajareOpsl.

3HaTBH BO3MOYKHOCTH PEILIEHUS 3a/1a4
Ha MOCTPOEHME IUPKYJIEM U JIMHEHKOMH,

0 KJIACCHYECKUX HEepa3pelIuMbIX
3aJa4ax.

CBo00oaHO OnepupoBaTh
NOHSITUSIMU: 1apoBOM CErMEHT,
IapOBOM  CJIOW, IIApOBOM  CEKTOp,
OCHOBAaHME W  BBICOTA  CETMEHTAa,

OCHOBAHHME M BBICOTA MIAPOBOI'0 CJIOA.

BeiBoauTH bopMybl TUTS
HAXOXKJICHUS 00BEMOB IapOBOTO
CErMeHTa, IapOBOT0 CEKTOPa, IJIOIIA U
cdhepsl.

Jloka3pIBaTh TeopeMy 00 o00BEME
mapa.

Pemarts crepeoMeTpuyecKkue 3a1auu,
CBsI3aHHBIE ¢ 00BEMOM IIIapa, IIapOBOTO

CooTHoeHus MEXKy | CErMEHTa, 11apOBOr'0 CEKTOpa,
IJIOMIAJIMUA  TIOBEPXHOCTEH M | MJIOIIA/IbIO ChEpBHI.
00bEMaMH MOAOOHBIX TEN. CpaBHuBaTL ¥ aHAJM3UPOBATH
[TonoGHbIE Tena B | YTBEPKICHHUS C LEJIBbI0  BBISBICHUS
IIPOCTPAHCTBE. JIOTUYECKHU KOPPEKTHBIX U
N3menenue o0bEMa TP | HEKOPPEKTHBIX PACCYKICHUM.
noaoouu. AHaJIM3MPOBATH U MOJEJIMPOBATH
CrepeomeTprueckue Ha  S3bIKE  TIEOMETPUU  pEAJIbHBIC
3a1a4y, CBSI3aHHBIEC C | cuTyaluu, CBsi3aHHble ¢ 00bEMOM I1apa,
BBIUHCIICHHEM OOBEMOB TEN U | IIAPOBOTO CErMEHTa, 1apOBOr'0
IJIOMIAJICH MOBEPXHOCTEN CErMEHTa, IJIOMAIbI0 CEPHI.
CBo00oaHO ONepupoBaTh
MOHATHEM: nogoOHble  Tela B
ITPOCTPAHCTBE.
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Bouruucaartsb 00BEMBI Tell C
MOMOIIIBIO ONPEICIEHHOTO UHTErpasa.

Pemath crepeoMeTpruyecKkue 3a1auu,
CBSI3AHHBIE C COOTHOILICHUAMHU MEXKIY
IJIOIIA/ISIMU TIOBEPXHOCTEH U 00bEMaMu
MOJIOOHBIX TEJI.

IIpoBoaAUTH JTIOTMYECKU KOPPEKTHBIC
JA0Ka3aTeJIbHbIe PACCYKIACHHUS IIpU
pelIeHUn F€OMETPUYECKUX  3aj]ad,
CBS3aHHBIX C BBIYHCIIEHHEM OOBEMOB
TeJI C TOMOLIBKD  ONPEACIEHHOIO
WHTETpAJIa, HaXO0XXJCHUEM
COOTHOIIEHHUS ~ MEXKAY  IUIOLIAJSIMU
MIOBEPXHOCTEH W 00BbEMaMU IMOJTOOHBIX
TeJl.

AHAJIU3MPOBATHL U MOJEJIMPOBATH
Ha  S3bIKE  TEOMETPUU  PEAIbHBIC
CUTyallid, CBs3aHHbIE C OO0BEMaMU U
TIOBEPXHOCTSIMU TEJI, HA JOKA3aTEIbCTBO
M Ha HAXOXICHUE TE€OMETPUYECKHUX
BEJINYUH
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JIBMKeHU S
(59

JIBMOKEHUST  TIPOCTPAHCTBA.
OtrobpaxxeHusi. JIpwkeHus u
paBeHcTBO  (uryp.  OOmue
CBOMCTBA JBWKeHHMN. Buapel
JIBUKCHUM MapajuieIbHbIN
MEepEeHoC, LIEHTpaJIbHas
CUMMETpHUS, 3epKaibHas
CUMMETpHUS, TOBOPOT BOKPYT
PSAMOIA. [IpeoOpazoBanus
momobus. Ilpsimass u  cdepa
Ditnepa.

['eomerpuueckue 3amadu Ha
PUMEHEHUE IBUKECHUS

CBo00oaHO OIepupoOBaThH
NOHATHAMM: 0TOOpakeHue
MpOCTpaHCTBa Ha ce0s, JBUKEHHUE
MPOCTPAHCTBA; IIEHTpajbHas, OoceBas U
3epKaJIbHasi CUMMETPHUH, TapaJlIeIbHbINA
MEePEHOC; PAaBEHCTBO U MoA00ue GuUryp.

Jloka3pIBaTh YTBEPKICHUS O TOM,
YTO LIEHTpajbHas, OCEBasi U 3€pKajbHas
CUMMETPHUM, IapaJUICIbHBIA IEPEHOC
SABJISIIOTCSL  IBIDKCHUSIMUA. BBINOJIHATH
npeoOpa3oBaHus MOA00HS.

OnepupoBarh NOHATHSIMM: TIpsIMAast
u cdepa Ditepa.

PemaTh reomerpuyeckue 3aayu C
MCIIOJIb30BaHUEM JIBMOKEHU.

Hcnonb30BaTh NpH pelICHUH 3a7ad
JNBIDKEHUS ~ TPOCTPAHCTBA W HX
CBOWCTBA.

CpaBHMBaTL U AaHAJIU3UPOBATH
VTBEPXKJIECHUSI C 1EJbI0  BBISBICHUSA
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.

HccaenoBaTh NOCTPOCHHBIE MOJIEIH.

Ucnoan3oBaTh undpoBbie

pecypchbl
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IToBTOpEHUeE,
00001IeHNE "
cucTeMaTH3anus
3HAHUH

(17 a)

OO6o0maronee MOBTOPEHHUE
MOHSATHA M METOJO0B Kypca
reometpun  10-11  kmnaccos,
CHCTEMATHU3AIHs 3HAHHIA.

Ucropus pa3BUTHS
CTEPEOMETPUHU KaK HayKH M €&
pOJIb B PA3BUTUHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Pemath cTrepeoMeTpudecKkre 3agadu
Ha JOKa3aTeJIbCTBO MATEMATHYECKHUX
OTHOILIEHUH, HaXO0XKJIEHUE
ICOMETPUUCCKUX BEIUYHH (IUTHH, YTIIOB,
TJI0IIa/IeH, 00BEMOB).

HUcnoap3oBaTh peIICHUH
CTEPEOMETPUICCKUX 3a7a4
TJIAHUMETPHIECKHE (PaKThl M METO/IBI.

IIpoBOAUTHL JOTHYECKH KOPPEKTHBIC
JOKa3aTelIbHbIE  PacCyKIEHUsS  TIpHU
pEIICHUH CTEPEOMETPUIECCKUX U
TJIAHUMETPUYECKUX 3a/1ad.

CpaBHUBaTL M aHAJN3UPOBATH
peanbHBIC  CHUTyalldd W  BBIABIATH
BO3MOXXHOCTh €€ MOJICTMPOBaHUs Ha
SI3bIKE TEOMETPHH.

MoaenupoBathb peagbHYIo
CUTyallMI0 Ha S3BbIKE TCOMETPUH U
HCCaeA0BaTh MTOCTPOCHHBIE MOJICTH, B

npu

TOM YHCIE€ M C HCHOJb30BAHUEM
amrapara ajnreopsbl.
HUcnoab3oBatb KOMIIBIOTEPHBIE

IIPOTPaMMBI [IPY PELIEHUN 3a4a4.
Hoayuyars NpeacTaBJIeHue 0
reOMETpUM KaK O Ppa3BUBAIOLIEHCS
HAayKe, MCCIEAYIOMEH OKPYX AN
MHp,  CBSI3aHHOM C  pEAIbHBIMU
00OBEKTaMH,  TOMOTAIOIICH  pEeuIuTh
peanbHbIE )KU3HEHHbBIE CUTYAIMU O POJIU
CTEPEOMETPUHN B pa3BUTHH
COBPEMEHHBIX MH>KEHEPHBIX u
KOMIIBIOTEPHBIX TEXHOJOTHI
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IHoypounoe niaanupoBanue TEOMETPUSI, 10 knace

(34 B Heme10, 34 yueOHBIX Hegesu, uToro — 102 v)

Ne Hama Tema ypoka
n/n_| Ilnan ‘ Dakm
BBenenue B crepeomeTpuio -234
1 OcHOBHBIE IpaBUIIa U300pAKEHHS HA PUCYHKE TNIOCKOCTH, NapajIeIbHbIX
psSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA.
2 [TonsiTHs cTepeOMETPUH: TOUKA, IIPsiMasi, IJIOCKOCTh, IIPOCTPAaHCTBO. OCHOBHBIE

paBuJia U300paKCHHS HA PUCYHKE TUIOCKOCTH, MAPaJUICTBbHBIX TPSIMBIX
(OTpE3KOB), cepeAMHBI OTPE3KA.

3 [TonsTHSA: NEepecekaroluecs IIOCKOCTH, IEPECEKAIOLINEC IPAMasi U IJI0CKOCTb;
HOJYIPOCTPAHCTBO.

4 [TonsTHSA: Eepecekarolyecs IIOCKOCTH, IEPECEKAIOLINEC IPAMasi U IJI0CKOCTb;
HOJYIPOCTPAHCTBO.

5 MHororpaHHuKH, H300paKeHHE MPOCTEUIIINX MPOCTPAHCTBEHHBIX UTYD,
HECYILECTBYIOLINX OOBEKTOB.

6 MHororpanHuK#, H300paKeHHE MPOCTEUIIINX MMPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYIOLINX OOBEKTOB.

7 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPHH U TEepBbIE clieAcTBUA U3 HUX. CIocoOb! 3a1aHus
NPSMBIX M IDIOCKOCTEH B mpocTpaHcTBe. O003HAUEHUS MPSIMBIX U TUIOCKOCTEH.

10 N300pakeHue ceueHuil mupaMuabl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOAST Yepe3 UX

pebpa. M300pakeHne nepecedeHus MmoydeHHbIX TUIoCKocTel. PackpamBanue
MOCTPOCHHBIX CEYCHU Pa3HBIMU [[BETAMHU.

11 N300paxeHne cedeHni mupamMuibl, Kyoa U pU3Mbl, KOTOPBIE IPOXOJAT YEpPe3 UX
pebpa. M3o0paxeHue nepeceueHus MojlydeHHbIX IlockocTeil. PackpammBanue
IIOCTPOEHHBIX CEUEHUN Pa3HbIMU [IBETAMHU.

12 N300pakeHne ceueHuil mupaMubl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOAST Yepe3 UX
pebpa. M3o0pakeHne nepecedeHust MoIy4eHHbIX II0cKocTel. PackpamuBanue
IIOCTPOEHHBIX CEYEHHUH Pa3HBIMU [IBETAMHU.

13 N306paxenne cedeHni mupamuibl, Kyoa v MpU3Mbl, KOTOPbIE TPOXOJAT Yepe3 UX
pebpa. M3o0paxeHne nepeceueHus MoJydeHHbIX IIockocTell. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HbIMU [IBETAMHU.

14 Meton ciefioB Uisl IOCTPOEHUS CEUEHUM.

15 Mertona crnenoB ais nocTpoeHus ceueHnid. CBoicTBa nepeceyeHnii NpsSMbIX U
IUIOCKOCTEM.

16 Mertona crnenoB ais nocTpoeHus ceueHnid. CBoicTBa nepeceyeHnii NpsSMbIX U
IUIOCKOCTEM.

17 [TocTpoenue ceuenuii B nupamue, Kyoe 1o TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEH M 3aIMCh ITaroB MOCTPOCHHSL.

18 [TocTpoenue ceuenuii B nupamuie, Kyoe rmo Tpem Toukam Ha pedpax. Co3ganue
BBIHOCHBIX YEPTEKEH M 3aIHCh IIAr0B MOCTPOSHHSL.

19 [TocTpoenue ceuenuii B mupamuie, Kyoe rmo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEH M 3aIHCh [IAr0OB MOCTPOSHHSL.

20 [TocTpoenue ceuenuii B mupamuie, Kyoe rmo Tpem Toukam Ha pedpax. Co3ganue
BBIHOCHBIX YEPTEKEH M 3aIHCh IIAr0OB MOCTPOCHHSL.

21 [ToBTOpEHME MIAaHUMETPUU: TEOPEMA O MPOMOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJbHUKOB.
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22

IToBTOpeHue mianuMeTpun: Teopema MeHnenas. PacyeTsl B ceueHUsIX Ha
BBIHOCHBIX YCPTCIKAX. I/ICTOPI/ISI PAa3BUTHSA INIAHUMCTPUHU U CTCPCOMCTPHUHU.

23 KonTpoubsHnas padora Nel «Akcuomsl crepeomerpun. CedeHus»
B3auMHoe pacnosioskeHue NPsIMbIX B POCTPAHCTBE — 64

24 B3aumHoe pacnonoxeHnue npsmMelix B IpocTpancTBe. CKpeluBaroyecs npsmble.
IIpu3Haku ckpenmBaromuxcs npsameix. [lapamiensHple npsMbie B IPOCTPAHCTBE.

25 TeopeMa 0 CyIIECTBOBAHUM U €IMHCTBEHHOCTH IPSMOM ITapaJIeIbHOM TaHHOU
MPSAMOM, MPOXOASIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JISKAIlleH Ha JaHHOH
npsiMoi. JIeMMa o nepeceuyeHuu napajuiebHbIX MPSIMBIX IJIOCKOCTBIO.

26 [TapannenbHOCTB Tpex NpsMbIX. TeopeMa o Tpex napajuiesIbHbIX IPSIMBbIX.
Teopema 0 CKpeIUBAKOIIMNXCS TPSMBIX.

27 [TapannensHoe npoexkTupoBaHue. OCHOBHBIE CBOMCTBA NapaJIEILHOTO
IpOoeKTHpOoBaHus. M300pakeHne pa3HbIX GUTyp B MapauIeIbHON MPOSKITUH.

28 HenTpasibHas MpoEKIMsA. YTOJI C COHANPABIECHHBIMUA CTOPOHAMHU. Y TOJ MEXKITY
PSIMBIMH.

29 3aauM Ha J0Ka3aTeNIbCTBO U UCCIIEI0BAHUE, CBSI3aHHBIE C PACIIOI0KEHUEM
NPSIMBIX B IPOCTPAHCTBE.

ITapa/jieJJbHOCTH NPAMBIX M IIOCKOCTEH B MPOCTPaHCTBe — 84

30 [TonsiTHs:: MapayeIbHOCTD NPSIMOM U IIJIOCKOCTH B NpocTpaHcTse. [Ipu3Hak
napajuIeJIbHOCTU NPSIMOM U miIockocTU. CBOMCTBA MapajieIbHOCTH NPSIMOM U
IIJIOCKOCTH.

31 ['eomeTpryeckue 3a7aun Ha BBIYUCIIEHUE U I0KA3aTEIbCTBO, CBA3aHHbIE a
NapaJJIEIbHOCTBIO MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

32 [TocTpoeHue ceuenus, NpOXOIAIIEro Yepe3 JaHHYIO NPSAMYIO Ha YEpTexKe U
NapajuIeIbHOr0 APYrou npsimoil. Pacuer oTHoO1IEHHI.

33 [MapannensHas MpoOEKLKs, MPUMEHEHHUE I TOCTPOCHHS CEUEHUH KyOa 1
napauienenunena. CBoNCTBa napajuleenuIe a U Npu3Mbl.

34 [TapayuienpHble 10cKocTH. [IpU3HaKK apaJlIeIbHOCTH IBYX IJIOCKOCTEM.

35 Teopema o0 napamieaIbHOCTU U €IMHCTBEHHOCTH IUIOCKOCTH, TPOXOIALIEH uepes
TOYKY, HE IPUHAJUIEKALLYI0 JaHHOM IIIOCKOCTHU U CJIEICTBUS U3 HEE.

36 CaolicTBa napauieabHbIX MIOCKOCTEN: O MapaJIJIIbHOCTH MPSMBIX IIEPEeCeUECHUS
IIPY [IEPECEUEHNH JIBYX NAPAJUIEIBHBIX IIOCKOCTEN TPETHEM.

37 CaolicTBa napasuieabHbIX INIOCKOCTEN: 00 OTpe3Kax MapauleIbHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEXy MapaluieIbHbIMU INIOCKOCTSIMH; O IEPECEUEHHUH MTPSIMOM €
JIBYMsI TTapaJlIEIbHBIMU MJIOCKOCTSIMH.

IlepneHAMKYISAPHOCTH NPSAMBIX H IVIOCKOCTEH B IPOCTPAHCTBE — 254

38 [ToBTropenue: Teopema [Tudaropa Ha mIockocTy.

39 IToBTOpEHME: TPUTOHOMETPHS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

40 CoiicTBa Ky0a 1 MPsIMOYT'OJIbHOT0 MapauleenuIeaa.

41 Brruncienue aMH OTpE3KOB B KyOe 1 IPSIMOYTOJIBHOM Tapajuielienume/e.

42 [TepnieHAUKYIAPHOCTD MPSMON U TUIOCKOCTH. [Ipr3HaK neprneHmKyIspHOCTH
IIPSIMOM M TNIOCKOCTH.

43 [TepnieHAUKYIAPHOCTD NPSAMON U IIIOCKOCTH. [IpH3HaK nepneHmKyIspHOCTH
IPSIMOM M TNIOCKOCTH.

44 Teopema 0 CylIECTBOBAaHMM U €JUHCTBEHHOCTH MPSAMOM, TPOXOIALIEH uepes
TOYKY IPOCTPAHCTBA U MEPIEHANKYISIPHON MIIOCKOCTH.

45 I110CKOCTH ¥ IEPIEHIUKYIISIPHBIE UM ITPSIMbIE B MHOTOTPaHHHUKAX.

46 I110CKOCTH ¥ IEPIEHIUKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHHUKAX.

47 [lepnenaukynsp n HakinoHHadA. [locTpoeHne nepneHIuKysIpa U3 TOUYKH Ha
PSIMYIO.

48 [lepnienqukynsap u HakioHHas. [locTpoeHne nepneHIuKymspa u3 TOUKH Ha
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PSIMYIO.

49 Teopema o Tpex nepneHAUKyIspax (mpsiMas u oOpaTHas)

50 Teopema o Tpex nmepneHAuKyIsIpax (mpsimasi 1 oopaTHas)

51 VYTroa Mexay CKpenMBarOIIMMUCS TPSIMBIMHU.

52 [Touck neprneHIuKyISIPHBIX TPSIMBIX C TTOMOIIBIO MEPIIEHIUKYISPHBIX
IIJIOCKOCTEH.

53 OpToroHajabHOE MPOESKTUPOBAHHE.

54 [ToctpoeHue ceuenuii kyoa, MIPU3MbI, IPABHIIbHON MHUPAMUIBI C TOMOILBIO
OPTOrOHAJILHON IIPOEKIUH.

55 IToctpoenue ceueHnii Kyoa, IpU3Mbl, IPABUIBHON MUPAMUBI C IOMOILLBIO
OpPTOTOHAJILHOM MPOEKITHH.

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [1ockocTn cummerpuil B
MHOTOTpaHHHUKAX.

o7 ITpu3HaK NepreHMKyJIIpHOCTH OPSIMOM U INIOCKOCTHU KaK CIIEACTBUE CUMMETPHUHU.

58 IIpaBunbpHBIE MHOTOTPAHHUKHU. PacuéT pacCTOSIHUI OT TOUKH J0 MIOCKOCTH.

59 IIpaBuIbHBIE MHOTOTPAHHUKHU. Pacd4€T pacCTOSIHUI OT TOYKH 10 MJIOCKOCTH.

60 CnocoObl ONyCTUTh NEPIICHIUKYISAPBI: CHMMETPHSL, CABUT TOUKH 110
IIapaJUIEIbHON IPSIMOM.

61 CBUT 110 HENapaAJJIENbHOU NMPSMON, U3MEHEHHE PACCTOSIHUM.

62 KontpoabHnas padora Ne 2 «B3aumHoe pacnoJioskeHue NpsiMbIX U
IVIOCKOCTEH B IPOCTPAHCTBE»

Yrabl 1 paccTosiHusi — 164

63 [ToBTOpEHME: Yron Mexay IpsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJIHLHOM TPEYTOJIbHHUKE, TEOpeMa KOCHHYCOB.

64 [ToBTOpEHME: Yron MeXAy CKPEIIMBAOIIUMHUCS IPSIMBIMU B IPOCTPAHCTBE.

65 ['eomeTpuyecKkue METOAbI BEIUMCICHHS YTIIa MEKTY MPSMBIMU B
MHOTOTpaHHHUKAX.

66 JIByrpanssiii yroj. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yIJa.

67 [lepnenaukynspHble 10cKOCcTU. CBOMCTBA B3aUMHO MEPIIECHIUKYISPHBIX
IIJIOCKOCTEM.

68 [Tpu3Hak neprneHuKyIIPHOCTH IUIOCKOCTEN; TeopeMa O IPSIMON NEpPECEUCHUS
JIBYX IUIOCKOCTEH MEPHEeHIUKYISIPHBIX TPEThEN IIIOCKOCTH.

69 [TpsMoyronbHbIM Napasienenunes; Ky0; H3MepeHHsl, CBOMCTBA MPSMOYTOJIbHOTO
napajuiejenunena.

70 Teopema 0 1MaroHanau NpsSIMOYroJbHOIO NMapajljIesICUIEa U CIEICTBUE U3 HEE.

71 CrepeomeTpuyuecKue U MPUKIIaIHBIC 33/1a4H, CBI3aHHBIC CO B3AUMHBIM
PacroI0KEHUEM NPSAMBIX U TNIOCKOCTEH.

72 IToBTOpEHME: CKpPEMMBAIOIINECS MTPSIMBIE, TAPAIIEIbHBIC IIJIOCKOCTH B
CTaHJAPTHBIX MHOTOI'PaHHUKAX.

73 [Tapa mapasnienbHbIX IUIOCKOCTEN Ha CKPEIMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEXIY CKPEIMBAIOIIMMUCS MPSMBIMU B TPOCTHIX CUTYaIUsIX.

74 PaccTosiHME OT TOYKH /10 INIOCKOCTH, PACCTOSIHUE OT NPSIMOM 10 MJIOCKOCTH.

75 Boruncnenue paccTOSHUN MEXy CKPELUBAIOIIUMUCS MPSIMBIMH C IOMOIIBIO
NEPIEHIUKYJIIPHON MIIOCKOCTH.

76 TpexrpaHHbIii yroJ, HEPaBEHCTBO JUIsl TpEXTpaHHbIX yrioB. Teopema [ludaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJIsl TPEXI'PAHHOIO yTJa.

77 DneMeHTHI ChEePUIECKON T€OMETPHH: T€OIe3MUECKIE IMHUN Ha 3eMIIe.

78 KonTposbHas padora Ne 3 «Yribl u paccTOSTHUSA»

MHOrorpaHHuKu - 74
79 Cuctemaru3zanusi 3HaHUN «MHOTOTpaHHUK M €T0 DJIEMEHTHI»
80 ITupamuga. Bunasl nupamua. [lpaBunsHas nupamuaa.
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81 ITpusma. [Ipsimas u HaknoHHas npusmsl. [IpaBunpHas npusma.

82 [Tpsimoit mapasuienenune1, NpSMOYTOJIbHBIN Mapajyiesienunes, Kyo.

83 Brinykislie MHororpanauku. Teopema Diinepa.

84 Beinykneie MHOrorpanHuku. Teopema Diinepa. [IpaBuiibHbIE U TOTyIIPaBUIIbHBIE
MHOTOTPAHHHKH.

85 KonrposbHnas padora Ne 4 «K MHOTOrpaHHUKI»

BekTopsbl B npocTpancTBe — 124

86 IloHsiTHE BEKTOpA HA IJIOCKOCTH U B IPOCTPAHCTBE.

87 CyMMa BEKTOPOB.

88 Pa3HOCTH BEKTOpOB.

89 IIpaBuno napamienenumnena.

90 YMHOKEHHE BEKTOpa Ha YHCIIO.

91 PasnosxeHnue BekTopa 1o 6aszucy Tpex BEKTOPOB, HE JIeXKAIIUX B OJHOU
IJIOCKOCTH.

92 CxansipHO€ NPOU3BENICHHE.

93 Bbluncienne yria Mex1y BEKTOpaMHu.

94 [Ipocreiimme 3aga4m ¢ BEKTOPaMH.

95 IIpocreiiine 3a1aun ¢ BEKTOPAMU.

96 [Ipocreiimme 3a1a4m ¢ BEKTOPaMH.

97 IIpocreiiine 3a1aun ¢ BEKTOPAMHU.

IloBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUN — 5S4

98 O06o061ieHre u cucreMaTu3aius 3HaHul «B3auMHoe pacronoxkeHne NpsIMbIX U
TUIOCKOCTEH B TPOCTPAHCTBE»

99 O6006u1eHne U cucTemMaru3anys 3HaHuH «MHOTOTpaHHHUKID)

100 HToroBast KOHTpoJIbHAs paboTa

101 HToroBast KOHTpoJIbHAs paboTa

102 O06o001IeHre ¥ cUucTeMaTH3aIisl 3HAHWIA: aHAJIN3 KOHTPOJIBHOM pabOTHI.

HTOIO - 1024

IHoypounoe niaanupoBanue TEOMETPUSI, 11 knace

(34 B Hemet0, 34 yueOHBIX Heaeau, uToro — 102 v)

Ne Hama Tema ypoka
n/n | Ilnan ‘ Dakm
AHajiuTHYecKas reoMeTpus - 154

1 IToBTOpenue Tembl «KoopAMHATHI BEKTOpA HA IJIOCKOCTU U B IPOCTPAHCTBE»
2 IToBTOpenue Tembl «CKalsipHOE TPOU3BEIEHUE BEKTOPOBY
3 IToBTOpEeHME TeMbI «BbIUHMCIEHUS YIila MEXY BEKTOPaMHU B IPOCTPAHCTBE»
4 IloBTOpEHME TEMBI «YpaBHEHUE NPSIMOM, TPOXOAIIEH Yepe3 JBE TOUKH
5 YpaBHEHME IJIOCKOCTH, HOPMaJlb, YPAaBHEHHUE IIJIOCKOCTU B OTPE3KaX.
6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YypaBHEHHE MJIOCKOCTH B OTPE3Kax.
7 BektopHoe nmpoun3BeeHue.
8 JIuHeliHble HEpAaBEHCTBA, JIMHENHOE TPOIrPaMMHUPOBAHHUE.
9 JInHeliHbIe HEPABEHCTBA, JIMHEIHOE MPOrpaMMHUPOBAHUE.
10 AHaJIUTHYECKHE METOIbI pacuéTa yriia MeX1y NPsSMbIMU B MHOTOI'PaHHUKAX.
11 AHaJIUTHYECKHE METOJIbl pacuéTa yriia MeX1y NPpsSMbIMH B MHOTOT'paHHUKaX.
12 Popmysa pacCTOSIHMSI OT TOUKH J10 TNIOCKOCTH B KOOPAMHATAX.
13 HaxoxxeHre paccTosHUI OT TOUKH 10 IIIOCKOCTH B KyOe.
14 HaxosJ1eHre pacCTOSIHMIM OT TOYKH 0 IJIOCKOCTH B IPABWIIBHOW UPaMUJIE.
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15 | | | Kontpoabnas paGora Ne 1 «AHAIHTHYECKAS TeOMETPHSI»

IloBTOpEHUE, 00001IeHNE U cucTeMaTU3auus 3HaHU « MHororpaHHuku. CeyeHnsi MHOTOTPAHHUKOB) —

15y

16 CeueHusi MHOTOTPaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH.

17 CeueHunsi MHOTOTPAaHHUKOB: METOJI CJIEJIOB.

18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, NIEPECEUCHUS MPSIMBIX U
IIJIOCKOCTEM.

19 [TapamienpHble NpsiIMbIE U TNIOCKOCTH: MapaJlIeNIbHbIE CEUCHHUS.

20 ITapajurenpHble NPAMBbIE U IITIOCKOCTHU: pacyeT OTHOLICHUM.

21 [TapamiensHbIC TIPSIMBIC U TUIOCKOCTH: YTl MEXKTY CKPEITUBAIOITIMUCS
TPSIMBIMH.

22 [leprieHAUKYISIPHBIC TIPSIMBIC U TUIOCKOCTH: CTaHIAPTHBIC AP
NEPIEHIUKYIISPHBIX TUIOCKOCTEH U MPSMBIX, CHMMETPHH MHOTOTPAHHUKOB.

23 [leprieHIUKYIIpHBIC IPSIMBIC U TNIOCKOCTH: TEOPEMa O TPEX MEePIEHINKYIspax.

24 [lepnienquKyNnApHBIEC MIPSIMbIE U TUIOCKOCTH: BHIYUCICHUS JJIUH B
MHOTOTPaHHUKAX.

25 [ToBTOpEHME: IO MHOTOYTOJILHUKOB, (DOPMYIIBI IS TUIOIIAICH,
COOOpakeHHs TOI00USI.

26 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, (hOPMYIIBI JIJIs TLTOIAICH,
COOOpakeHHS TOT00USI.

27 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, (hOPMYIIBI JIJIs TLTOIACH,
COOOpakeHHs TOI00USI.

28 [Inomany ce4eHrii MHOTOIPaHHHUKOB: IUIOLIAAN [IOBEPXHOCTEN, pa3pe3aHus Ha
4acTu, cOOoOpaskeHUs MoI00us.

29 IInomany ce4yeHnii MHOTOIPaHHHUKOB: IUIOIIAAU IIOBEPXHOCTEM, pa3pe3aHus Ha
4acTu, cooOpaskeHus MoI00us.

30 KonTpoubnas padora Ne 2 «IloBropenune: Muororpananku. Ceuenust
MHOTOTPAHHUKOB)

O0bém MHOrorpannnka — 174

31 O6bem Tena. O6beM MPSIMOYTOJIBHOTO NapaJuieIenune/a.

32 3anmaun 00 yaBOCHUHU Ky0a, 0 KBaJpaType Kyda; 0 TPUCEKIINH YTIIa.

33 CrepeoMeTpHUeCcKHEe 3a/]a4H, CBSI3aHHBIE C 00BEMOM TIPSMOYTOJIEHOTO
napajuieNenunena.

34 [TpuknagHbie 33129, CBA3aHHBIE C BBIYUCICHUEM 00beMa MPsIMOYTOJILHOTO
napajuieNenunena.

35 O0BeM NMPSIMOH TPU3MBIL.

36 CrepeoMeTpHuuecKkre 3aa4u, CBI3aHHbBIE C BHIYUCICHUEM 00bEMOB MIPSIMOM
TIPU3MBI.

37 [Tpuknanneie 3a1a4n, CBSI3aHHBIE C 00HEMOM MPSMOIl PU3MEIL.

38 Brrurcnenue 00beMOB TeJ ¢ TOMOIIBIO OIpeielIeHHOro nHTerpaia. OobeM
HAKJIOHHOM MPU3MBI.

39 Brrurcnenue 00beMOB TeJ ¢ TOMOMIBIO OIpeielieHHOro nHTerpaia. OobeM
HAKJIOHHOMN MHUPaMUJIbL.

40 Dopmyna odbema nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIHM YTIIOM.

41 dopmyna oobema nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJL ¢ OOIIUM YTIIOM.

42 CrepeoMeTpHruecKUe 3aa41, CBSI3aHHbBIE C BBIYHCIEHUEM 00HEMOB HAKIIOHHOMN
TIPU3MBI.

43 CrepeoMeTpHyeCcKHe 3a]1a4H, CBSI3aHHbIE ¢ 00beMaMy MUPAMUJIbI.

44 [Tpuknagaeie 3agaun 1Mo Teme «OOBEMBI TEII», CBA3aHHBIE ¢ 00bEMOM HAKJIOHHOMN
MIPU3MBIL.

45 [Tpuknagaeie 3agaun 1o Teme «OOBEMBI TEII», CBI3aHHBIE ¢ 00bEMOM TUPAMUJIBI.
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46 [Tpumenenue o0beMoB. Boruncnenmne paccTosHUs 0 MIIOCKOCTH.
47 Kontposbnas padora Ne 3 «O6beM MHOTOTPaHHHKA»
Tena Bpamenns — 244

48 [{unuHapryeckas MoBEPXHOCTh, 00pa3yolIKe IMINHIPUYECKON TOBEPXHOCTH.

49 Humunap. [psmont kpyrosoit nunuuap. 1lnomans noBepXHOCTH HUIUMHIpA.

50 Konunyeckas noBepxHoCTh, 00pasyroniye KoHndeckoil mosepxnoctu. Konyec.

o1 CeueHne KoHyca IJIOCKOCTBIO, apajlyIeNIbHOM IJIOCKOCTH OCHOBAHUSI.

52 YceueHnslil konyc. M300paxkeHne KOHYCOB U YCEUEHHBIX KOHYCOB.

53 ITnomans 60KOBOM ¥ IMOJTHOM MOBEPXHOCTH KOHYCA.

o4 [Tnomaas OOKOBOM M MOTHOW MOBEPXHOCTH KOHYCA.

55 CrepeoMeTpHuueckre 3aJ1aui Ha JOKa3aTeIbCTBO U BHIYUCICHUE, TIOCTPOCHUEM
CEYEHU LWIMHApPA, KOHYCA.

56 CrepeoMeTpuuecKkre 3aJa4ui Ha J10Ka3aTeIbCTBO U BHIYHCIICHHE, TOCTPOCHUEM
CEYEHU LIWIMHApPA, KOHYCA.

57 [Tpuxnannele 3a1a4n, CBI3aHHBIC C LUIMHIPOM.

58 [Tpuxnanneie 3a1a4u, CBSI3aHHBIE C LIUIMHAPOM.

59 Cdepa u map.

60 [Tepeceuenue chepsl u mapa c miaockocteto. Kacanue mapa u chepsr
IJIOCKOCTBI0. By u n3o0paxenue mapa.

61 [Tepeceuenue chepsl u mapa c miaockocteto. Kacanue mapa u cepsr
IJIOCKOCTBI0. By 1 n3o0paxeHnue mapa.

62 Ypasuenue chepsl. [Tnomanes chepsl u ee yacteid.

63 Cummerpus cepsl 1 mapa.

64 CrepeoMeTpHuuecKre 3ajaui Ha JOKA3aTeIbCTBO U BHIYUCIICHUE, CBS3aHHBIE CO
chepoil u mapom, MOCTPOCHUEM UX CEYCHUH TIOCKOCTHIO.

65 CrepeoMeTpHuuecKre 3aJaui Ha JI0Ka3aTeIbCTBO U BHIYUCICHHUE, CBS3aHHBIE CO
cdepoit U mapoM, NIOCTPOSHUEM UX CEYEHHI MIIOCKOCTBIO.

66 [TpuknamHbIe 3a1a4u, CBsI3aHHBIC CO c(hepoii U IapoMm.

67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BHIYUCIICHHS B OKPY>KHOCTH,
CTaHJapTHHIC TTOTO0USI.

68 PaznnuHble KOMOMHAIIMY TeJ BPAIleHUs] 1 MHOTOTPAaHHUKOB.

69 3anaum no Teme «Tena v MOBEpPXHOCTH BPALICHUSD)

70 3agauu no TeMe «Tena ¥ MOBEpXHOCTH BPALICHUS»

71 KonTpoJsbHas padora Ne 4 «Tena u noBepXHOCTH BpallleHUsD)

Ilnomanu nNoBepXHOCTH M 00BEMBI KPYIJIBIX TeJ — 9u

72 O6wem nunuaapa. Teopema 06 00beMe IPSIMOro HUIMHIPA.

73 Brruucnenue o0eMOB TeN ¢ MOMOIIBIO OMpeieTIeHHOTo nHTerpaia. Oobem
KOHYycCa.

74 [Tmomanu 60KOBOM M MOJTHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpuuecKkre 3aa4u, CBI3aHHbBIE C BHIYUCIEHUEM 00bEMOB IIUIHHIPA,
KOHYcCa.

76 [Tpuknaasele 3agaun 1o TeMe «O0BbEeMbl U TUIOIAIN TOBEPXHOCTEN Tell.

77 O6mwem mapa u mapoBoro cekropa. Teopema 06 o0beme mapa. ITnomans cheps.
CrepeoMeTpHuuecKre 3ajaui, CBSI3aHHbIE C BHIYUCIEHUEM 00bEMOB I11apa,
IIaPOBOT'0 CErMEHTA U IIapOBOr'0 CEKTOpa.

78 [Tpuknagaeie 3agaun 1m0 TeMe «OO0BEMBI T€NT», CBSI3aHHBIC C 00BEMOM IIIapa u
wiomaabio chepsl. COOTHOIIECHHS MEXTy TUIOIIASIMHA TOBEPXHOCTEHN U
00BEMaMHU TO00HBIX TEJI.

79 [TonoOHBIe Tena B mpocTpaHcTBe. M3mMeHeHne oobeMa npu 1noaoouu.

CrepeomeTpudecKue 3aa4u, CBI3aHHBIC C BEIYMCICHHEM 00BEMOB TEN U
IJIOMIAIEN TOBEPXHOCTEMN.
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80 KonTpoabsnas padora Ne 5 «Iliiomaau noBepxXHOCTH U 00beMbI KPYIJIbIX

Te»
JABukenus — Su

81 JBuxenus npoctpancTBa. OtoOpakenus. J{BI>KeHUs U paBEHCTBO GUTYD.
OO01re cBOMCTBA JBUKEHU.

82 Bunb!l aiBuKeHUN: napajuieabHbIN NEPEHOC, IEHTPAIbHAS CHMMETPHUSL, 3€pKalbHas
CUMMETpPHUs1, TOBOPOT BOKPYT MPSIMOIA.

83 [Tpeo6paszoBanus nonobus. [lpsmas u cepa Ditnepa.

84 ['eomeTprueckue 3a1a4n Ha IPUMEHEHHUE IBUKCHHUS.

85 KontposbHas padora Ne 6 «BeKTopbl B IpOCTPaHCTBE)»

IloBTOpEeHUE, 00001IeHNE H CHCTEeMATH3ANUS 3HAHUH — 174

86 Ob6o06mraroriee MOBTOPEHNUE MOHATHI U METOI0B Kypca reomerpun 10-11 ximaccos,
cuctemaruzanus 3HaHui: «llapamienbHOCTh IPSIMBIX U MJIOCKOCTEH B
IIPOCTPAHCTBE»

87 O6o0matoriee MOBTOPEHKE MOHATHIA U METOA0B Kypca reometpun 10-11 kmaccos,
cUCTEeMaTu3anus 3HaHui: «BEKTOpbI B IPOCTPAHCTBE»

88 O6o06maroiiee TOBTOPEHHUE MOHATHI U METOI0B Kypca reometrpuu 10-11 xiaccos,
cUucTeMaTu3anus 3HaHui: «BEeKTOpbl B IPOCTPAHCTBE»

89 O6o06maroiiee TOBTOPEHHE MOHATHI U MeTOI0B Kypca reometpun 10-11 xiaccos,
cucremarusanus 3Hauui: «O6beM MHOTOrpaHHHUKA

90 O6o06maroiiee TOBTOPEHHE MOHATHI U METOI0B Kypca reomerpuu 10-11 xiaccos,
cucremarusanys 3HaHui: «O06beM MHOTOrpaHHHUKA

91 O6o06maroiiee TOBTOPEHHE MOHATHI U METOI0B Kypca reometrpuu 10-11 xiaccos,
cucremarusanus 3HaHui: «Ilnomanym noBepxHOCTH U 0O0BbEMBI KPYTJIBIX TEJ»

92 Ob6o06mraroriee MOBTOPEHNUE MOHATHI U METOI0B Kypca reomerpun 10-11 ximaccos,
cuctemarusanus 3HaHui: «Ilnomanm noBepxHOCTH M 0OBEMBI KPYTIIBIX TEI

93 HroroBasi KOHTpoJbHasi padoTa

94 HTorosasi KOHTpPoJIbHAsI padoTa

95 [ToBTOpeHUe, 0600IICHNE M CHCTEMAaTH3aIlNs 3HAHUH.

96 HcTtopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

97 Hcropust pa3BUTHS CTEPEOMETPUN KaK HAyKU U €€ POJib B Pa3BUTHH
COBPEMEHHBIX WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

98 Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

99 Wcropus pa3BuTus CTepeOMETPUH Kak HayKH U €€ poJib B pa3BUTHUHU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

100 Wcropus pa3BuTus CTepeoOMETpUH Kak HayKH U €€ poJib B pa3BUTHUHU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI.

101 Wcropus pa3BuTus CTepeoOMETpUH Kak HayKH U €€ poJib B pa3BUTHUHU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

102 Wcropus pa3BuTus CTepeoOMETpUH Kak HayKH U €€ poJib B pa3BUTHUHU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI.

HTOI'O - 1024
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