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IlosicHuTeILHAS 3aNIMCKA

B kauectBe paboueit mporpamMmbl ucmoib3yeTcs «mporpamma «l'eomerpusa. 10-11 ki
Ilpoduneueii yporens : mporpamma YMK E. B. Ilorockyepa, JI. M. 3BaBuua ans
obieoOpasoBarenbubix yupexienuii / E. B. Tlorockyes. — M.: Ilpoda, 2010.»

[Inanuposanue yqeOHOro MaTepuaia pacCIMTaHO Ha 3 gaca B Helemo B TeueHue 10 u 11
Ki1accoB (Bcero 204 yaca) W opueHTHpOBaHO Ha ero m3ioxenue no YMK «I'eomerpust 10-11
K.

B ocHOBe KOHIENIMU Kypca CTEPEOMETPHH JeXKAT HICH JalbHeHIero GopMUPOBAHUS U
Pa3BUTHA KOHCTPYKTHBHO-ITPOCTPAHCTBEHHOTO BOO6pa)K€HI/ISI, a TakKXKXE TaKuX KadcCTB
y4alliUXcsl, KaKk HHTEJUIEKTyaldbHas BOCIPHUMYHBOCT K HOBOM HMHGOpPMalMM, THOKOCTh H
HE3aBUCUMOCTD JIOTHYCCKOTO MBILIJICHUS.

Kypc ocyiecTBiser 10ru4eckoe yiops/j0ueHie CBOHCTB GUTyp, KOTOPBIE BBICTYHAIOT B
OTPE/ICJICHHON JIOTHYECKON CBSI3W, YCTAHABIMBAEMOM CHUCTEMOH OINpENeIcHU, aKCHOM H
TEOpeEM.



Copep:xxanue o0yyeHust H TpeOOBaHHS K YPOBHIO IOATOTOBKH
BBINTYCKHHKOB

10 kaacc
Bgrenenne B ctepeomerpuio (8 v)

Ilpeamer crepeomerpuu. [IpocTpaHcTBeHHBle (Urypbl: KyO, Napajuienenunen, nUpaMuaa,
npu3Ma, chepa u wap. OCHOBHbIC MOHATHUS cTepeoMeTpHU. AKCHOMBI CTepeoMeTpuH. IlepeceucHue
MpSAMOI KU NIOCKOCTH, ABYX iockoctel. CrieficTBHS U3 akcHOM. Teopembl O MIOCKOCTH, NMPOXOASLICH:
yepes MNpAMYI0 W He Jiexalllyl0o Ha Hell Touky; depe3 J[IBe rfepeceKaroldecs TpsIMble; uepe3 [BE
napanienbHbie NpaMble. TeXHHKA BINOJHEHUS MPOCTEHIINX CTEPEOMETPHUECKHX YEPTEKEN.

OcHosnas yeib:

* MIO3HAKOMUTH YHalLIUXCS C COIEPKAHNEM Kypca CTEPEOMETPUH, C HEKOTOPbIMH MHOTOIPAHHUKAMH H HX
M300paKeHUAMU HA PHCYHKE (UepTexe);

* BRECTH OCHOBHbIE TTOHATHS U (POPMYIIMPOBATH aKCHOMBI JJAHHOTO Kypca CTEPEOMETPHHU;

¢ J10Ka3aTh NMEPRLIC CAEANCTBUA U3 AKCHOM] ’

* BbIpadaTHIBAThL HABLIK Yual[UXCd HAaYMHATL PElEHHEe CTEPEOMETPUUECKOM 3amayuu (10Ka3aTesbCTBO
Teopembl) ¢ U300paxkeHHns QUTyp, O KOTOPHIX HIET peub B 3TOH 3ajaue (Teopeme), COMpOBOXKAAA MpH
3TOM apryMEHTHPOBAHHBIMU OOBSICHEHHSAMU BO3ZHUKAIOLLUE YTBEPKICHUSL.

B pe3ynbTaTe H3y4eHus 3Tol TeMbl Ha TPOGUIIBLHOM YPOBHE YUEHUK JNOJKEH

3HAMb/MOHUMAMb!

* CO/ICP’KAHHUE BBEJIEHHBIX AKCHOM CTEPEOMETPHH;

* CYLIHOCTb METO/A «OT NIPOTHBHOIO» MPH 10KAa3aTeNIbCTBE TEOPEM;

* MJOCKOCTb B MPOCTPAHCTBE MOXKHO 33aTh: a) TpeMs TOYKaMM, He JIeKAIMMHU Ha OIHOW npamoii; 6)
NpsAMOM W He MpHHajieKauiel el TOukoi; B) JABYMs MepecekalolliUMUCH NPAMbIMH; T) JBYyMd
napauiC/ibHbIMU NMPAMbIMU,

ymenv!
¢ 10Ka3blBaTh U3YUCHHbIE TCOPEMBI,

* Ha MOZENAX K U300pPAKEHHSIX MHOTOTPAHHUKOB «BUJIETH) Napaslie/ibHbie MPSMblE;
* CTPOUTb HU300pakeHHs KyOa, NpaBUIBLHOIO TeTpadapa, napajulenenunena, MpU3Mbl, NUPAMUABI H
BbINOJHATL JONOJTHUTEIbHLIE MOCTPOCHUS HA 3TUX n306pa>1<enmlx;
* CTPOMTbL TOUKH MNEPECEUCHHUs MpPAMOH M MAOCKOCTH, (MPOBOAUTB» MPSAMbIE MEPECEUEHHUS OBYX
MJIOCKOCTEH; :
¢ CTPOHUTbL TUIOCKHWE CEeYE€HHWSI MHOrorpaHHUKOB Ha OCHOBaAaHWMU CHCTEMblI aKCUOM, aApryMEeHTUPOBAHO
OOBACHSS KOKABIA «UIar NOCTPOSHUS;
* KOPPEKTHO 000CHOBLIBATH YTBEPKACHUA, BO3HUKAKIIHUEC TMpPHU pEUICHHU 3ahayd KU J10Ka3aTe/ibCTBE
TEopeM.

IIpsimbie B mpocTpancTBe (8 1)

[lepecekatoimecs, napannenbHble M CKpellMBalOUIMecss NpsMble B npoctpaHcTee. [lpuzHaku
CKPELLMBAOLIMXCS TIPAMBIX.

IIpamas U IIOCKOCTH B pocTpaHcTBe (27 1)
[MapanneabHble IpIMas U IIOCKOCTh

OnpeaeneHve W NpU3HAK mnapauienbHOCTH MpsMOi. M miockocTH. Teopema o0 JHHUM
nepeceyeHns JBYX IUIOCKOCTEH, O/lHa M3 KOTOPBLIX MPOXOJMT uepe3 MpIAMYyHO, NapauierbHylo Apyrou
niockocTU. Teopema o JTMHUU TepeceUeHus deyx MITOCKOCTEH, Kak/1ad U3 KOTOPbIX MPOXOAUT Uepe3 OHY
U3 OBYX MNapaiefbHbIX MpsAMbIX. TeopeMa 0 MJIOCKOCTH, TNPOXOASIUEH 4Yepe3 OOHY M3 ABYX
CKpELIMBAIOLIMXCS NPAMbIX NapajieibHO APYToi NpSIMOH.

OcHoeHast yenw:
* BBECTH OMpe/IeieHHe NapasebHbiX NPsAMON U TIOCKOCTH;
* c(hOpMYJIHPOBATh W 10KA3aTh NPU3HAKHK [apaiiesibHOCTH NMPAMOH H MI0CKOCTH;
* hopMHpOBaTH YMEHUE YUALIMXCS pellaTh 33/1auu:

a) Ha 10Ka3aTeNIbCTBO MapalfesIbHOCTH MPAMON U TIIOCKOCTH;

0) Ha NMOCTPOCHUE MJOCKHX CEUEHH MHOrOrpaHHHUKOB, MCMOJIb3ys CBOMCTBA NApalIESIbHOCTH

MPAMO# M MJIOCKOCTH, apryMeHTHPOBAHO 00OCHOBbIBAsI KazK/blii LAl [I0OCTPOEHHA.

B pe3ynbTaTte W3yucHHs 3TOM TeMbl Ha NPO(PUILHOM YPOBHE YHEHHUK JO/DKEeH




3HAMu/NONUMAMb.
* onpeAeieHre NapanieabHOCTH MPSIMON U NIIOCKOCTH;
* Mpd pELISHUH CTEePEeOMETPUYECKHX 3afay O00OCHOBaHWE Napa/uleNIbHOCTH MPSIMOH M IUIOCKOCTH
pean3yeTcs ¢ oM MOLUbIO MPU3HAKOB MX NapajleNbHOCTH;
* eClM TpsAMas, He Jexallas B IUIOCKOCTH, NapaijienbHa KakoW-nudo mnpsamoil, jexallled B dToM
MJIOCKOCTH, TO 3TH NPAMas W MJIOCKOCTb NapajuieyibHbl;
* MJIOCKOCTD W HE JIeXKallas B Hel npsiMasi, napaijieJibHble HEKOTOPOH MJI0CKOCTH, NapaJliesbHbl;
* JIOCKOCTb W HE JIeXalas B Hel npsAMas, napajiesibHble HEKOTOPOH NMPAMOH, NapasulenbHbl;
* €C/IM TUIOCKOCTb [MPOXOJUT Yepe3 MPpAMYIO, NapaJllelIbHYIO JIPYrOoH TJIOCKOCTH, M TepeceKkaer 3Ty
TUIOCKOCTD, TO TPsiMas 11epeceYeHHsl 3TUX MJI0OCKOCTEH NnapaJliiefibHa IaHHOH npsAMoii;
* ecilu yepe3 KaKAYI0 U3 ABYX NapajijielbHbIX MPSAMBIX MPOBEAEHA IMJIOCKOCTh, NPHYEM ITH MIOCKOCTH
nepecekaloTcsd, TO MpsaMas UX MNepeceyeHus napauielibHa KaKAOH M3 AaHHBLIX MPAMBIX; €Ciid npsmMas
napaxienbHa KakKAOH M3 [BYX. MepeceKkaloluxcs IUIOCKOCTeH, TO OHa napauienbHa YX JIMHHH
nepeceveHus;
* aas moOblX ABYX CKPELUMBAIOLIMXCS NPSAMBIX . CYLIECTBYeT ©IWHCTBEHHAs rapa napalesibHbIX
MJIOCKOCTEH, MPOXOAALIMX COOTBETCTBEHHO Yepe3 ITH NPsAMbIE;
* B CEUECHHUU NPABWIBHON YETbIPEXYIOJbHOH MUPaMUAbl MJIOCKOCTbIO, MPOXOASLLEH Yepe3 CTOPOHY ee
OCHOBaHHsl, HOJY4YaeTCs Tpaneuus, W Nojb30BaTbCs 3THM (PAKTOM Jlajlee NPH PEeleHHH aHaJOrMYHbIX
3anad; )
YMemb:
* JI0Ka3bIBATb NAPAICABLHOCTD MIPSMOI H NIOCKOCTH, NONMb3YSCh MPU3HAKAMH STOM NApaslIebHOCTH;
* pelarb 3a4a4M Ha JIOKa3aTeNbCTBO M BBIYMCICHHUE, B KOTOPbIX HCMOJIb3YETCH NAPpaIIEbHOCTD MPAMbIX
1 TVIOCKOCTEH, apryMEHTHPOBAHO 0O0OCHOBbIBAS KaXK/Abli Al MOCTPOSHUsS H BBIYHCIIEHUS;
* CIPOMTb Ha PUCYHKE: ‘
a) npsiMble, Napajlie/ibHbIE JaHHOH [IPAMOH U AAHHOM IUIOCKOCTH;
0) npsMyro nepeceyeHHsl ABYX TUIOCKOCTEH, OJHA M3 KOTOPbIX MPOXOAMT 4epe3 MpsMYyIo,
napaiIenbHYO Apyroi;
B) CE€YEHME MHOrOrpaHHHMKA TUIOCKOCTbIO, MPOXOJAUIeH depes NpAMYH0, NapaulesibHYI0 KaKOH-
AubO rpaHd 5TOro MHOTOTPaHHMKA; OMpEeAeNaTh (GopMy ceueHUs, BbIYUCIATH €ro Miolalb,
NepUMETp, CONPOBOXKAAN KaXblil LIAr MOCTPOCHHS H BLIYMCIECHHS KOPPCKTHOH apryMeHTaLMEH.
IlepneHauKyspHbIC MpsAMas W MIOCKOCTb
OnpeaeneHue 11pAMOH, NeprneHAUKYJIsIpHOH MiockocTH. [1pU3HaKk nepneHanKyIIpHOCTH MPSIMOit
W T1JIOCKOCTH. '
Teopema o aByX napajenbHbIX MPSMbIX, OJHA U3 KOTOPbIX MEPNEHAMKYJSPHAE TWIOCKOCTH.
TeopeMa 0 ABYX NPSMbIX, NEPICHAUKYISPHBIX TNIOCKOCTH.
llepneHaukynsp 1 HawioHHas. TeopeMbl O IIMHAX MEPNEHAMKYIAPA, HAKIOHHbIX W MPOEKLMiA
3THX HaKJIOHHBIX. TeopeMel 0 Tpex nepneHauKyaspax (npsaMas u obparHas).
Ocnoenas yeinnb:
*BBECTH ONPCACIICHUE NMPAMOM, NEPNCHANKYIAPHONH NaHHOH NMOCKOCTH;
*10Ka3aTh NPU3HAK MEPIICHAUKYASPHOCTH MPSAMOM U TIOCKOCTH;
* BbIpadOTaTb YMEHHE YHalUMXCA pas3ivuyaTh W MPAaBWJILHO TMPHMEHSTH OlpeJesieHHe K TPH3HAK
NEPIEHAUKYIIPHOCTH NPSAMOU U TIOCKOCTH;
* I0Ka3aTh TCOPEMbl (NPAMYIO W 00paTHYIO) O TpeX MepreHIUKYIspax U BbIpaboTaTh YMEHHUE YUALIHXCS
HCI0JIb30BATb 3TH TEOPEMBI MPH PELICHWH KOHCTPYKTUBHBIX 3a/1a4 C MHOTOTpaHHUKaMMU;
* BBECTH [OHATHE PACCTOSHUE OT AAHHOH TOYKH A0 JAHHOM TJTIOCKOCTH,
* HhOPMUPOBATH YMEHHS YUALIHXCS:
a) TIPUMEHATb TEOPEMbl O Tpex NEpHeHIUKYAApax TNpW peLIeHHH 3aJa¥ Ha HaxOKACHHE
pacCTOAHWH OT TOUYKH [10 MAOCKOCTH (A0 MPAMOH);
0) ycTaHaBIMBATh B3aUMOCBSI3b MEXKIY MApaiIC/IbHOCTHIO M NEPNEHAUKYSAPHOCTBIO NPAMBIX H
IUIOCKOCTEH W UCTIOJIb30BATh €€ NPH PELIEHHUH METPUUECKHX 3a/1a4 CTEPEOMETPHH;
B) MPUMEHATE TEOPEMbl O JUIMHAX MEPNEHAUKYJIAPA, HAKIOHHDBIX M MPOEKLUMI 3THX HAKJIOHHBIX
1IpH peLIeHHUH METPUYECKHX 3a]a4 CTEPEOMETPHH.
B pesynbrare usyvenus 3Toi TemMbl Ha NPOQPUIBLHOM. YPOBHE YUEHUK AOKEH
SHAMB/NOHUMAMD!
* OMPEAE/ICHUE NPIMOM, NEPNEHANKYIAPHOH NaHHOH MJIOCKOCTH;
* IPU3HAK NEPNEHANKYISIPHOCTH NPSIMOH K NMJIOCKOCTH;
* Teopembl (NpsAmMyHo 1 00paTHYI0) O TpeX NepreHMKyIspax;




* TEOPEMbI O JUIMHAX NEPNCHAUKYJIPa, HAKJIOHHbIX U NPOCKLUH 5THX HAKJIOHHBIX;
* IMaroHajb Ky0a NeprneHauKyispHa MmiOCKOCTH, POXoisiiei yepe3 KOHLbI Tpex pebep, HCXOasILMX 13
TOM K€ BEPLUHHbI, YTO W JHaroHallb;
* CKpelLKBatoLrecs pedpa npaBUIbHOIO TeTpa’apa NoNapHO B3aUMHO NEPNEHAUKYISAPHDI;
* OTPE3KH, COCAMHSAIOLING CCPEIMHbI Map CKPELIMBAIOLIMXCS pedep npaBUbHOIO TeTpadjpa, ABJISIOTCS
MX OOLUMMH CEpEeAHHHbIMU NIEPNEHIUKYIAPaMHK;
ymemy:
* OCYLIECTBIISTh HAa PUCYHKE (YepTexe) MOCTPOCHHE:

a) MIOCKOCTH, MPOXO/IsLIeH yepe3 TaHHYIO TOUKY NMEPNeHIHKYIAPHO AaHHOH NpAMOM;

6) npsiMoii, Npéxonsilel Yepe3 TaHHYIO TOUKY NEPHICHANKYASIPHO JaHHOH NJIOCKOCTH;

* MPOBOANUTH B3aUMHO MEPNEHIUKYISAPHBIC MPAMbIC M TMUIOCKOCTH HA W300pakeHUAX Kyba, NpaBHIILHOIO
TETPa’Apa, PaBUIbHON NMAPAMU/IbI, NPIMOYTOJILHOTO Mapajjelenunena;
* peLuars 3a/1a4u Ha A0Ka3aTe/bCTBO, NOCTPOCHUE U BbIYUCIEHHUE € HCTIONb30BAHHEM:

a) NpU3HaKa nepneHIuKYJIIPHOCTH MPAMOH U MIOCKOCTH;

6) TeopeM O Tpex MEpreHIMKYNApax, COMPOBOKAAS KaxiAbiH LAl NOCTPOEHUS W BbIYHCIEHHS

KOPPEKTHOH apryMeHTauleH;

* pelllaTh 3a/1a44 Ha CBOICTBA NMEPNEHANKYISIPHbIX NPSAMbIX U IIOCKOCTEH;
* HAXOJIUTh PACCTOAHUSA B KyOe, MPaBUILHOM TETpadape, NpaBuibHOH MUPaMHUIE;
* CTPOUTH CeYeHHs ky0a, MpaBWJILHOrO TeTpas/ipa, NpaBWIbHOW NMHpaMUAbl, HAXOAWTb MJIOLAAH ITHX
CeueHH, apryMEeHTHPOBAHO OOOCHORBIBAS KAX/IbIH 1HAr MOCTPOEHHUS W BbIUUCIICHHUA.
Yroa Mexay npaMoi U MiockoCThbio

OnpeaeneHue- yria Mexay HakJIOHHOH M MIOCKOCThiO. O BEIMUYMHE yria MEXKIY HaKIIOHHOH W
TIIOCKOCTHIO ¥ METOAAX €r0 HAXOM/ISHUSI.

IlapannenvHoe npoexTrpoBaHue. [IpocToe oTHOLIEHHE TPEX KOJUIHMHEapHbIX Touek. CBOHCTBA
napasie/ibHOro nNpoekTHpoBanus. OpTOroHabHOE MPOCKTHPOBAHKE, €MO CBOMCTBA.

Ocnoenas yein:

* BBECTH MOHATHE Yria MeX/y MpsMOH W MIIOCKOCTbIO;

* MO3HAKOMMUTL C OCHOBaMH{ MapajnjebHOro (OpTOroHajabHOrO) MPOEKTHPOBAHMS TPOCTPAHCTBEHHBIX
(hburyp Ha miIOCKOCTh; BBECTH MOHATHE OPUrHHANA W U300pakeHus 1aHHOW QUrypbl; H3YUNTb OCHOBHbIE
CBOMCTRA (MHBAPHAHTbI) 3TOrO MPOEKTUPOBAHMUS;

* GopMHpOBATL YMEHHS yUallUXCs:

a) MpaBWIbHO, HAMIAAHO M300paXaTh Ha MJIOCKOCTH MPOCTPAHCTBEHHbIE (UTypbl [IpH
napaaneabHOM NPOEKTHPOBAHUH;

0) BHAETb, CTPOUTb Yroi MEKAY NMPAMOH W MIOCKOCTbIO HA H300paKEHUSAX KyOa, NpaBUAbHOIO
TETPas’Apa; HaXOAUThb BETHUUHY 3TOTO Yria;

B) pewaTh 3a]auyd Ha BBIYMCNEHHME YINIOB MEXIY NpPIMOH H [UIOCKOCTBIO, HCMNOJb3YA
1300paxkeHHs: KyOa, NpaBWIbHOM NUPAMU/IbL, MPABHIILHOIO TETPa3/pa, apryMeHTUPOBAHO O0OOCHOBbIBAS
Ka)KabIW AT MOCTPOSHHS U BbIUHCICHUSL.

B pezynbraTe uzyueHus 3TOi TeMbl Ha MPOGHUILHOM YPOBHE YUEHHK JIOJIKEH

3HAMB/NOHUMAMD!

* OMnpejieNeHUe YIia MeKAY NPSIMOil U MIOCKOCTBIO;

* OCHOBHbIE CBOICTBa (MHBAapHaHTbI) NapajIENIbHOTO MPOEKTUPOBAHHS: OTHOLIEHHE JUIMH OTPE3KOB,
NeXaIUX HA NapaieNbHbIX NPSIMbIX WIW Ha OAHOW NPAMOW; MOHATUS CpelHEH JTUHWHM M MEAHaHbl
TPEYrojIbHUKA; NOHITHE LIEHTPOU/IA TPEYroIbHUKA;

* IPH MapasIeIbHOM MPOSKTUPOBAHHU W300paXkKatoTCA:

1000l TPeyroibHUK — TPEYTOJLHUKOM JH000i (opMbI; napaniesorpaMm, MpsiMOyrojlbHUK, poM6 —
napasuiesorpaMMoM; Tpaneuus — Tpaneuuel; OKpy»HOCTb — JUTHIICOM;

* cBOHCTBAa pomba (NMpsMOYrojbHWKa, KBajpara, Tpanelyd), WHBApHaHTHbIE MpU NapajjielibHOM
NPOEKTUPOBAHHH;

* BeplliMHAa MpPaBWILHOW NHPaMHIbl Ha €€ W300paKeHUH OPTOTOHAJIbHO IIPOCKTHPYCTCS B LECHTD
OCHOBAHHUS MUPAMHbI;

* MPW MOCTPOCHUM CEUEHUS MHOTOrpaHHMKa Ha PUCYHKE (PAKTHUCCKH CTPOMTCA U300parkeHHe CeveHus
MHOTOIPaHHMKA Ha ero U300paXECHUH B NapaliebHON NPOSKLHMH;

YMent:

* BEPHO W HAIJIALHO CTPOMTb WM300paXkeHHe MpaBUIbLHON YeTbIPEXYrojbHOW MUPaMUAIbL, NPaBHILHOM
TPEYroJIbHOM MUPamMUbl; NPaBUIILHOTO TeTpasapa; Kyba; napaienenunena;




* MPaBWbHO U HAMMSAAHO «CTPOUTH» YrOJl MeXAy NPAMOH M IMIIOCKOCTbK) W PellaTh 3aJaud Ha cro
BBLIYMCJIEHHE, HCTIONL3Ys u300paXkeHHs Kyba, npaBWILHOH nNUpaMuibl, NPABUILHONO TeETpa’/pa,
napanienienureaa, ConpoBOKIAAN KaX/bli 11ar NOCTPOEHUS U BbIYUCIEHUS KOPPEKTHON apryMEHTaLIMEH;
* OCTPOUTH H300PAKEHUE MPABUIILHOTO HIECTHYTOJIbHUKA B NMAPAIIEIbHON MPOEKIMH;
* HAPUCORATH NApAJIENBHYIO MPOEKLIHIO paBHOOEIPEHHON Tpaneut U 0Cb €€ CHMMETPHH;
* MOCTPOMTb M300paKeHHe LEHTPa OKPYKHOCTH, ONHCAHHOH OKOJO MpPaBHILHOTO TPEYyrojibHUKa-
OpuruHana;
* HauyepTHUTh MapawielbHYI0 Opoekuuo pomba, umeroutero yron B 60°, M NocTpouTh H300paxKeHHEe
BLICOTBLI 3TOr0 pomba, NPOBEeAEHHOH 13!

a) BepLIMHbI OCTPOro yriaa;

0) BepLUHMHbBI TYNOrO yria.

ILitockoctn B npocTpancrse (17 1)
[TapanyienbHble 1JIOCKOCTH

Bzaumnoe pacnonoxkeHue ABYX IUIOCKOCTeH B mpocTpaHcTBe. . OnpeaeneHue rnapauielibHbiX
nnockocTei. [lpu3Haku napannesbHOCTH ABYX IlockocTel. TeopemMa O NHMHUAX IepeceueHHUs ABYX
napauie/bHbIX TUIOCKOCTeH TpeThel ruiockocThio. Teopema o mpsMoi, nepecekaroulei oaHy M3 ABYX
napajiiebHbIX niaockocted. Teopema O MIOCKOCTH, MEpecekarolledl OJHy H3 JIBYX TNapajuie/ibHbiX
NJIOCKOCTEH.

TeopeMa 0 MIOCKOCTH, KOTOpas mapauienbHa AAHHOH TUIOCKOCTH M NPOXOJHUT uYeEPe3 TOUKY, He
JEKAUY B JaHHOW miockocTd. TeopemMa O TPaH3UTHBHOCTH MApaiieNIbHOCTH IJIOCKOCTEH B
MPOCTPAHCTBE. ‘ :

Teopema 00 oTpe3kax napajijiefbHblX MPSIMbIX, 3aKIIOUEHHBIX MEXKAY ABYMs MapalijiejibHbIMHU
n10¢ckocTaMU. Teopema 0 npsMoii, NepreHANKYISIPHOH OJHON W3 ABYX MapauleNbHbIX MJIOCKOCTEN.

Ocnosuas yeiw:

* BBECTH NOHATHE Napaljie/ibHbIX MJIOCKOCTeH; U3Y4YHTb UX CBOKCTEA,
* U3Y4HTD:

a) MPU3HAKKW NapaiaelbHOCTH MI0CKOCTEH;

0) COOTHOLIEHUsS MEX1y MapaieSbHBIMA TUIOCKOCTAMH M [UIOCKOCTAMU (MPAMBIMH), HX

NEPECEKAIOLLMMH;

* Pa3bACHUTH BAXHOCTb TEOPEMbl €AMHCTBEHHOCTH I[UIOCKOCTH, KOTOpas napajijlefibHa JaHHOH

NJAOCKOCTH U MPOXOIUT Yepe3 TOUKY, HE JIEKALLYIO B JAHHOH MIOCKOCTH,

* GOpMHPOBATH YMECHHS YHALUMXCS [IPUMEHSTh CBOMCTBA H NPHU3HAKK MapanienbHbiX MJIOCKOCTEH Npu
PELICHUY 3a/1ay Ha MOCTPOCHHUE, J0KA3aTEeJbCTBO M BbIYUC/IEHUE C KUCIOJb30BAHHEM MHOIOrPaHHUKOB,
AprymeHTupoBaHo 000CHOBBIBas Ka)i(,ﬂbll\//l ar rnocTpoeHua U BbIMUCICHUS.

B pesynbTate u3yueHus 3ToH TeMbl Ha MPOGUILHOM YPOBHE YUEHHUK 1OJIKEH

SHAMY/HOHUMAMb!

* [IpU BbISICHEHHH BOMPOCA O TOM, Napaslle/lbHbl JIM ABE MIOCKOCTH, HCMONb3YHOTCS NMPU3HAKK X

napanie/bHOCTH;

* eCAM KaXaas M3 JBYX [epeceKatoulMXcs NpAMbIX OJHOH TJIOCKOCTH MapajiesibHa ApYrow

TMJIOCKOCTH, TO AaHHbIE MJIOCKOCTH NAapauIC/IbHbl;
* €CM [1BE MepeceKalolecs npsiMbie OJHOH MIOCKOCTH COOTBETCTBEHHO NApaJljiebHbI ABYM MPSIMbIM
ApPYToil MIOCKOCTH, TO 3TH MIOCKOCTH MapajiesibHbl;
* [IpAMBbIE, 110 KOTOPbIM [1B€ NApaliie/IbHbIE MVIOCKOCTH NEPECeUYEHbl TPETLEH, NapallesibHbI;
* €CJIM MIpAMAas nepecekacT OAHY U3 ABYX NapaljlesIbHbIX MJIOCKOCTEH, TO OHA NIEPECEKAET U APYTYIO;
* €C/IM MJOCKOCTb MEPECceKacT OJHY W3 ABYX [apaljle/ibHbIX [NIOCKOCTEH, TO OHa MEPECEKAET W APYrylo
MJI0CKOCTb;
* 1B MIOCKOCTH, NAPAIENbHBIE TPEThEH, NapajieNbHbl;
* NpU MOCTPOEHHUH CEHYEHHH MHOrOrpaHHMKOB MOMKHO (M HY)XKHO) [MOJb30BATLCS [MPU3HAKAMHU M
CBOMCTBaMM MapajjiebHblX [UIOCKOCTEH: €C/IM CeKyluas MJIOCKOCTb [EPecekaeT KaXaylo H3 JABYX
rapajuiejibHbIX I‘paneﬁ MHOIrOrpaHHUKa, TO OTPE3KH, 110 KOTOPbLIM CEKYyLIasd MNIOCKOCTb MNepeceKacT 3TH
rpaHy, BJISIOTCS NapaielbHbIMK CTOPOHAMHY MHOMOYTOJIbHUKA-CEHEHHUS,
* OTPE3KHU NapauICIbHLIX NPAMbIX, 3aKII0OYEHHbIE MEXAY NapalIC/IbHBIMHA TUIOCKOCTAMH, pPaBHbI;

ymeno!
* 10Ka3bIBaTh CBOMCTBA MapasienbHbIX MIOCKOCTEH M WX NPU3HAKH;
* UCTIOJIL3YS M300PAKEHHsT MHOFOTPAHHWUKOB M KOPPEKTHO apryMEHTHPYS BO3HUKAIOUIME YTBEPHKACHUs,
pelnars 3aaauu:

a) Ha MPHU3HaK NapauIeIbHOCTH ABYX MJIOCKOCTEH;




6) Ha napaIeILHOCTb M NEePNEHANKYISPHOCTb MPSIMbIX H MIIOCKOCTEMH;
B) Ha JOKa3aTeJbCTBO, MOCTPOCHHE CEYEHWI MHOFOTPaHHUKOB W BbIYMCAECHWE WX MEPUMETPOB,
niomanei. :
Yron Meskay ABYMS IJIOCKOCTAMU

JIByrpauusiii yron. JiuHeinpii yron apyrpaHnoro yria. Teopema o IMHERHOM yriie IBYrpaHHOTO
yraa. Yroj Mexjly JABYMs [UIOCKOCTAMM. MeTOdbl HaXO/KAEHHs [BYrPaHHBIX YIJIOB W YTJIOB MEXAY
ABYMS IJIOCKOCTAMHU.

[epneHauKyIsIpHbIE M10CKOCTH
[epnenaukyaspHble nuockocty. [Ipu3Hak neprneHaANKyISPHOCTH ABYX MocKocTei. Teopema o
MPSMOM, NeprneHANKYISIPHON JIMHUK TepeceyeHus JBYX B3aUMHO MEPMNEHMKYJIAPHBIX TJIOCKOCTEH H
aexaieh B oaHOM w3 Hux. Teopema o NpsAMOii, MeprneHAMKYNSIpHOH OJHON H3 JBYX B3aHMHO
nepreHAMKYISPHbIX MIOCKOCTEH W UMEIOLIEH cO BTOPOil MIocKoCcThbiO 0011yto Touky. Teopema O JIMHHH
nepeceueHus ABYX MJOCKOCTEN, NepneHanKyIsIpHbIX TPEThel.
O6uwmii  nepneHAMKYNsp [BYX CKpELIMBAIOIIMXCS MpsaMblx. Paccrosnume Mexay aBYMs
CKpeLUBaOUMMHCS MPAMBIMH. '
Teopema o rIoLaAH OPTOrOHANBLHOMN NMPOEKLIMH MHOTOYTOJIbHHUKA.
Ocrnosnas yeib:
*  BBECTH IOHATHSA:
a) JABYTPaHHOro yrja M ero JIMHeHHOTO yTia;
b) yrna mexay AByMst IIIOCKOCTSIMM;
C) nepneHAMKYJISIPHbIX IUIOCKOCTEM;
*  H3YUMTb:
a) TcopemMy 00 H3MEPCHHH ABYIPAHHOIO YIa;
0) NpU3HAKU NEPNECHANKYIIPHOCTH ABYX TJIOCKOCTEH;
B) CBOMCTBA MEPICHAUKYJISAPHbBIX INIOCKOCTEH;
* (hOpPMHUPOBATH YMEHHUS YUAIMXCA MPUMEHSTb CBOHCTBA W NPU3HAKH NEepHeHAUKYJIAPHbBIX MIOCKOCTEM
IIP4  pelleHud 3aJad  Ha [OCTPOEHHEe, J0Ka3aTesJbCTBO M BbIMWCJIEHME C  MCMOJIb30BAHHEM
MHOIOTPAHHUKOB;
* BBECTH NOHATH 00lEro neprneHaAuKyaspa ABYX CKPELUMBAIOLIMXCS MPSIMBIX M PACCTOSHHA MEXy
HUMM;
e ¢opMHpOBaTH YMEHMS YyuvaluMxcs pelwaTh 3adaid  Ha HaXOKAEHWE PAcCTOAHHH  MEXAy
CKPELLMBAIOLMMHCS NIPSIMbIMH C HCII0j1b30BaHUEM KyOa, NpaBWILHOIO T€Tpadapa, NPaBHILHON NPU3MBI,
apryMeHTUpOBaHO 0DOCHOBBIBAS KaXK/bIH LIAT MOCTPOCHUS U BbIUMCAEHUS;
* U3YUUTh TEOPEMY O MIOWAAM OPTOrOHAIBLHON NPOEKLIHKM MHOTOYT'OJIbHHKA,
* (popMupoBaThL YMEHMs y4aluMXCsl C [OMOLULIO 3TOH TeopeMbl HAaXOAWTh: IUIOLIAJH CEYEeHHs H
OCHOBaHHWs MHOIOIPaHHUKa; BETMYMHY Yyrijla Npy pedpe OCHOBaHHS MUPAMHUAbLI; BENUUUHY YIJIa MEXKAY
MIOCKOCTBIO CEYSHUS M MJIOCKOCTbE) OCHOBAHUSI MHOIOrPaHHUKA.
B pesysibTare usyueHus 3Toi TeMbl Ha NPOPUILHOM YPOBHE YUEHUK JOJDKEH
SHAMb/NOHUMAMb.
* OllpEaENCHHE:!
a) JIByrpaHHoro yria;
0) nepneHAUKYJISIPHbIX MJIOCKOCTEH;
* JIBYrpaHHbIil Yro:il MOXET ObITb OCTPbIM, MNPAMbIM MM TYMbIM, €CJIH €r0 JIMHEHHbIA yron
COOTBETCTBEHHO OCTPbIH, NPSIMOH WM TYTOM;
* CCJIM OAHA W3 JABYX IJIOCKOCTEH NMPOXOAMT Yepe3 MpAMYI0, NEPNCHANKYJIAPHYIO APYIOH MJI0CKOCTH, TO
5T MJOCKOCTHU NEPNCHANKYJISPHBI;
* €CJIM B TNIOCKOCTH €CTh XOTb OJHA 11PsMast, [IEpIeHAUKYJISIpHas Pyro# 1j0CKOCTH, TO 3TH TIJIOCKOCTH
B3aUMHO MepHeHANKYISIPHBI,
* JUISl UCC/IelOBAHMS, NEpNEeHAMKYJIIPHbI JIM JIBE TJIOCKOCTH, [IPUMEHSETCH HE OMpeaeeHre, a NPU3HaK
NeprneHnKyIIpHOCTH ABYX MIOCKOCTEH;
* ©CJIM MJIOCKOCTh MEPNEeHAMKYIsipHa NPAMOMH, M0 KOTOPOH MepeceKaloTCs ABE JaHHbIE TWIOCKOCTH, TO 9Ta
MIOCKOCTb MEPNEHANKYNSIPHA KX A0 U3 JaHHBIX MIOCKOCTEH;
* eC/IM NpsaMast JEXKUT B OJIHOM M3 IBYX B3aMMHO MEPNEHAUKYJAPHBLIX MJIOCKOCTER W NEPrIEHANKYNIpHa
JIMHUH UX TiepeceyeHus, TO OHa NeprIeHIUKYIIIPHA APYTOH MIOCKOCTH;
* ecNii MpsaMas, NMPOBe/ieHHas uyepe3 TOUKY OJTHOM W3 JIBYX B3aUMHO NEPNEHAMKYJAPHBIX TMJIOCKOCTEH,
nepreHAUKYIspHa Ipyrol mIOCKOCTH, TO OHA JIEKHT B MEPBOI U3 HUX;




* ecaAM npsMas, TMPOBeNeHHAs 4Yepe3 TOUKY OJIHOH M3 JABYX [€PECEKAlOLINXCA IJIOCKOCTEH,
NeprneHAuKyIIpHa ApPYrod TIUIOCKOCTH W HE JIeKWT B TNEPBOH, TO JaHHble TIOCKOCTH HE
NepneHANKYJISPHbI;
* eC/M JBe MJOCKOCTH, TEPrNEHAUKYIAPHbIE TpeThell MIIOCKOCTH, TMepeceKkaloTes, TO MNpaMas Hx
nepecevueHus NepreHAuKyYJIapHa TPETbeH MIOCKOCTH;
€ MUI0aAb OPTOrOHAJIbLHON NPOEKLIMKH MHOTOYIOIbHUKA Ha [UIOCKOCTh PaBHA MNIIOLUAAM MPOCKTHPYEMOFO
MHOTrOYrOJIbHUKA, YMHO)KEHHOH Ha KOCHHYC YIJIa MEXKAY IUIOCKOCTbIO MHOTOYTOJIbHHKA U TJIOCKOCTBIO
NMpOeKLUHH;
* C NOMOUIBLIO JTOM TeOpeMbl PELIAIOTCSl 3aJayd HAa HaXOXKAEeHHE: TIOUIaJH CeYEeHUd W MIIOLAH
OCHOBaHKS MHOTOTPaHHUKA; yria npu pedpe OCHOBAHMS MUPAMHbL; YIa MEXK/Y NMIOCKOCTLIO CEUEHHS U
IVIOCKOCTbIO OCHOBaHWS MHOIOIPaHHUKA; '
* paccTosiHME MEeXAY [ABYMS CKPELIMBAIOLMMUCSA MPSIMbIMH PABHO PACCTOSHUIO MEXIY NapasuieNibHbIMU
MAOCKOCTIIMH, NMPOXOJALIHUMH Yepe3 3TH NpsiMble;
e IS HAXOKAEHHMS PACCTOSIHUSI MEXKAY NBYMS CKpPEIMBAKOIMMHUCA TMPSMbIMU BOBCE He 00A3aTENbHO
CTPOMTL WX 00U NepNeHANKYAAp, a MOKHO NOCTYNHTL nHave. Ecnv a n b- naHHbIE CKpeLMBAtOLLHECS
npsMble, To OLIBAET AOCTATOUHO MPUMEHUTH OJIMH W3 TPEX CAEAYIOLUX METO/I0B!
a) NpoBecTH (MK KYBUIETHY Yie NOCTPOCHHbIE) Yepe3 MPsiMble a U b NapajyieNbHbIE NJIOCKOCTH,
TOr[a paccTosiHie OT J00O0H TOUKM OJHOH W3 3THX IUIOCKOCTEH J0 APYrod MIOCKOCTH PaBHO
pacCcTOSHUIO MEXKAY MPAMbIMU a H b;
0) npoeectH (MMM «YBHAETH) YK€ MPOBEACHHYIO), HAMPUMEpP, YEpe3 MPAMYIO a, MNOCKOCTh ¢,
napauiesi-Hyt0 npsamoi b, rorga paccfosmue OT 11000 TOUuKK NpIMoii b 10 NAOCKOCTH (L PABHO
PacCTOSHUIO MEXKAY MPAMbIMU a U b;
B) NPOBECTH MJIOCKOCTb (, MEPNSHAMKYJISPHYIO MPIMOH a M MEPECEKaloLLY €€ B HEKOTOpPOM
Touke A, 3aTeM TOCTPOMUTb MPAMYIO 53— OPTOrOHAIBHYIO TPOEKLMIO MpAMOH b Ha 23Ty

NAOCKOCTh, TOT/Ia PACCTOSHHE OT TOUKH A 10 b paBHO pacCTOAHHUIO MEXKILY NPsiMbIMU @ W b,
ymems: ‘
JI0Ka3bIBaTh!
a) MPU3HaKK NEPNEHANKYISPHOCTH ABYX MIOCKOCTEN M CBOMCTBA NEPIICHANKYIISAPHBIX MJIOCKOCTEH;
6) Teopemy 0 MO OPTOTOHANLHOH MPOEKIIMH MHOTOYI'OJIbHHKA —~
* «BRUJETHY), TPABWILHO KH300paxaTh («MOKa3bIBATL HA PHCYHKE») H BBIYMCIATbH NHHEHHBLIC YIUlbl
JBYTPAHHBIX YIJIOB B JJAHHOM MHOTOTpaHHUKE: KyOe, MPaBUIIbHBIX WM CHELHaNbHLIX THPAMHAAX,
* pelliaTh 3a/1a44 HA HAXOX/EHHE: BEJMUYHMHbI JIBYTPAHHOIO Yriia; pacCTOAHUA OT TOUKH, PacnoIOKEHHOM
BHYTPU JBYTPAHHOIO YIJia, 10 €ro rpaHeii uiu ero pedpa;
* pellaTh 3a]a4d Ha NPU3HAK M CBOWCTBA MEPNEHAMKYNSPHBIX MIOCKOCTEH, MCMOJb3Ys W300paKeHMs
MPaBUIILHOTO TETPadpa, NMPaBUILHON NUPaMH/bl, Ky0a, apryMeHTHPOBAHO OOOCHOBbIBAS KaX/blH Luar
NOCTPOEHHS W BBIYMCIIEHHS;
* Ucronb3ys KyG, MpaBuiibHbIE MUPAMH/IbI C MOMOLIBIO TEOPEMbI O TJIOLAAH OPTOrOHAABHON NMPOEKLMH
MHOT0YroJibHUKA HAXOANUTh:

a) MJoLaib OCHOBAHUS MHOIOTPaHHHUKA;

0) nyouans ceueHnss MHOrOrpaHHUKa;

B) BEIMUHHY ABYTPAHHOrO Yria npHu pedpe MHOrorpaHHHKa;

I') BEIMYHMHY YIJ1a MEXKAY MNJIOCKOCTAMH OCHOBAHUS M CEUEHUs MHOMOTPaHHHKA,

€ HAaXOJMUTh YIJIbl M PACCTOSHUS MEXKAY CKPELMBAIOLIUMUCH MPSIMbIMH, UCTIONb3YA H300paXKeHHUs

NpaBUILHOTO TeTpa’pa, kyba; pewiarb OJHY W Ty € 3azady pasjH4HbIMH METOJaMH,

apryMeHTHPOBaHO OOOCHOBBIBAsI KAK/IbIH 1I1ar MOCTPOSHHS W BbIYUCTIEHHS.

Paccroanus B npocrpaHcrse (9 u)
PaccrosiHue Mexay TOYkoi U hurypoi

PaccrosHue Mexy 1ByMs Toukamu. PaccTosHue Mexny Toukol W Gurypoil. Paccrosnne mexay
TOYKOM ¥ npaMoi. PaccrosiHHe MeXay TOYKON M MIOCKOCTbIO. PaccTosiHue Mexdy TOYKOH v chepon.
[MprieMbl HAXOXKICHHA PACCTOSHHUI ® OT TOUKH 0 (GUIYpbl B IPOCTPAHCTBE.

PacctosHue Mexay AByms Qurypamn

Paccrostuue mexay aAByms (urypamu. PacctosHue Mexxay npsamoi u naockocteio. PaccrosHue
MEIK/LY JIBYMs (1apaJlfieJibHbIMM UTOCKOCTAMH. Paccrosinne Mexay ABYMs MapajielibHbIMU TPAMbBIMH.
PaccrosHue MeX1y CKPelMBAIOIMMHUCS TPAMbIMU. [IpHeMbl HAX0XKACHHS PACCTOSHUI Mexy urypamu
B [POCTPAHCTBE.

[eoMeTpUUECKHE MeCTa TOUEK B NPOCTPAHCTBE




Cdepa. Llununapuueckas noBepXHOCTb. [lapamiesnbHble  NIOCKOCTH.  1110CKOCTL — CepeAMHHBIX
NEPICHAMKY.IAPOB JaHHOTO OTpe3ka. Buccektop asyrpanHoro yrna. llpamas ueHTpos BCex cdep,
NPOXOASUIMX UYEpe3 TPH HekosIMHeapHbie Touku. LleHTp chepwl, onucaHHOl okono Terpasapa. Jlyu
LIEHTPOB BCEX chep, BMUCAHHBIX B TPEXITPaHHbIN yrojl.
Ocnoenas yean:
¢ BBECTH MOHATHE PACCTOAHHS; MEXIY ABYMs TOUKAMH, MEXIy TOUKOH M (UIypod; MExay AByMA
durypamu; U3y4uThb MPUEMbl HAXOXKAEHUA ITUX PACCTOSHUH;
* M3YUYHTb CBA3AHHbBIC C PACCTOSHUAMM I'€OMETPHUECKHE MECTA TOUEK B MPOCTPAHCTBE,
* hopMHUPOBATL YMEHMS YHALLHXCS; ‘
a) «BUAETbY» U BHIUKCIATH Pa3/IMYHbIE PACCTOSHUS B IPOCTPAHCTBE, HCMOJIb3YSt MHOTOIPAHHUKH U
MHOTOYTOJIbHUKH, PACIIONIOKEHHbBIE B IPOCTPAHCTBE;
) peluaTh 3aJauyd METPHUECKOTrO XapakTepa Ha HAXOXJEHHE PAcCTOAHMH, YINOB, MIIOLLALeH,
UCIOJb3ys KyO, MPaBUbHYIO HPaMHUIY, NMPaBWIbHBIA TETPadap, napajiesienunel, KOppeKTHO
APryMEHTHPYsl KaXbli L1ar 1ocTpoeHWs W300PaKeHWs, JIOKA3aTellbHOH W BbIMMCAUTENbHOH
4yacTel pelleHuUs 3a1a4H; :
* HCMOMb3YS FEOMETPHUECKME MECTa TOUEK B NPOCTPAHCTBE, OCYILECTBAATH MPOMENEBTHIECKYIO paboTy
MO TMOArOTOBKE YYALUMXCA K PELICHHUIO COAepKaTe/bHbIX 3a7nad B 11 kjacce nNpH  HM3YUCHHH
MHOTFOTPAHHHUKOB U (UI'yp BpaLLEHHU.
B pesynbraTe H3yueHHUs 3TOH TeMbl Ha MPOMUIBHOM YPOBHE YUCHHK 10JDKCH
3HAMB/NOHUMANTD.
* onpeseneHHe PaccTOSHUA: OT TOYKW A0 MPAMOM M 10 TUIOCKOCTH, MEXAY ABYMS mNapajjie/ibHbIMH
MJIOCKOCTAMM; MEXKY ABYMS CKPCLUHUBAIOLMMHUCS NPAMbIMH;
* OCHOBHbIE F€OMETPHUCCKHE MECTA TOUEK B MPOCTPAHCTRE;
* PACCTOSHUEM OT JaHHOM TOUKH M 110 AaHHOW NPAMOH a (10 NIOCKOCTH @), HE NPOXOAALIEH Yepe3 TOUKY
M, senssercs IiMHA OTpe3ka neprenaukyiaspa MH, onyuenHoro u3 Toukd M Ha npsamyio a (Ha
TUIOCKOCThb Q); ‘
« paccTosHMe OT TjukM M 10 cdepbl ¢ LeHTpoM O paero jinne otpeska MK, rne K— Touka nepeceyeHus
ayua OM c naHHo# chepoit;
o JUISl HAXOKICHHS PACCTOAHHS OT TOUKM A 110 MUIOCKOCTH &f NOJIb30BATLCA CJIENYIOLMM (AKTOM; eCiu

npsmas AB nepecekacT MIOCKOCTb o B Touke O u n3ectHo paccrosuve p(B; o) or Touku B 1o sroi
mockoctH, 10 p(A,2)p(B,2)=0A0B , 1.c. pA,a=0A0B-pB,a;
« ecM mpAMas JEKMT B MUIOCKOCTH WIIM €€ MEPEeceKact, TO PAcCTOsHME MEKIY OTOH MpsAMOi
MIOCKOCTHIO PABHO HYIIIO;
e eCM npsiMas napajenbHa MIOCKOCTH, TO pPacCTOAHHC MEXKAY HWUMH paBHO [JIMHE OTpe3ka
nepneHauKyJIsipa, OMmyIEeHHOro U3 000N TOUKH AaHHOM NPAMON Ha AaHHYIO MIOCKOCTb;
* paccTOsHHUE MEXJy JBYMS MapanneibHbIMH TUIOCKOCTSMH PAaBHO JUIMHE OTPE3Ka MNEPNeHIHKynspa,
ONyLEHHOTO U3 000 TOYKN OJTHON M3 ITUX TLIOCKOCTEH Ha IpyryHo;
« eClii JBe NpAMbie a M b MapasniesbHbl M JIEKAT B NApajlIe/bHbIX MIOCKOCTAX COOTBETCTBEHHO O H ff,
PacCTOSHUE MEXKAY KOTOPbIMHU PABHO A, TO BO3MOKHbI CJTy4au:
1) nepnenaukyssp, OnyuieHHbIN 13 11000H TOUKM NPAMOK a Ha MIOCKOCTH ff, nepecekaer npamyio
b, Torna paccrosHie MEKIY MPAMbIMH A U b paBHO /1,
2) nepneHaAMKyYSp, ONyLIEHHbIH W3 1000 TOUKH NPAMOH a Ha MIOCKOCTH fB, NepeceKaeT IJI0CKoCTh
B B nexortopoit Touke K, ynaaneHHO#H oT mpsAMOH b Ha paccrosiHMe m, TOrAa PacCTOAHHE MEKY

npambiMu a v b pasuo 4 A% + m2.

e MeTOAbl HAXOXKACHHUS PACCTOAHHUS MexXxAy [AByMS CKPELIMBANOWMMUCH NPAMbIMH, KOTOPbIC
paccMOTpPEHbI B PEAbIAYLLIEM pasieie;

YMemb.
* «BUJETb B MPOCTPAHCTBEY» PACCTOSHUSA OT TOUKH O MPSMOH U J10 MJIOCKOCTH;
* PAMOTHO BbITIONIHATE APIryMEHTUPOBAHHbIE PUCYHKH, BEPHO n300paxkall Ha PUCYHKE NEPNICHANKYJISAP W3
TOUKH Ha MPAMYIO MJIM HA [I0CKOCTD; '
* HAXOJMTb Pa3/M4HbIC PACCTOSHUS B MPOCTPAHCTBE, UCTIONbL3YS MHOFOTPAHHHKW W MHOTOYrOJIbHUKH,
pacro:loKeHHble B MPOCTPAHCTBE;
* KOPPEKTHO AapryMEeHTHpORaTh KaXIbld ULIar TOCTPOEHHs n300paKeHHs, 0Ka3aTe/lbHOH H
BBIYMCIUTENbHON YacTel pelieHus 3a0a4u;




* noJsb3oBatbes Gopmynoii pA,a=0A0B-pB,a,rne O = AB N a.

* HAXO/IUTh PACCTOSHHE MEX/ly CKPElMBAIOLIUMHICS NPSMbIMU paHee YKa3aHHbIMHU TpeMs crnocobamu;
* pellaTh CTEPEOMETPHYECKHE 3aJaud Ha HaxXOKASHHWE HaMMeHbllero (HaudosblIero) 3HauyeHUH
miowaan, odbemMa reoMeTpH4eckol (Urypbl, BelMYMHA KOTOPBIX 3aBHUCHUT OT PAcCTOSIHUS MEXAY
CKpelUHBAIOLLMMHUCS NPSMBIMH 3THX (UTYp, apryMEHTHPOBaHO 00OCHOBBIBAA KaXK/bIi LIAr MOCTPOSHUS 1
BLIYUCTIEHUS. .

BexTopubiii Metoa B npoctpanctse (10 1)

Bextop B npoctpaHcTBe. EnuHHYHBIA M HyneBoil BekTop. IlpoTHBOMOMONKHBIE BEKTOPLI.
EAMHCTBEHHOCTL OTHOKEHUS! OT AaHHOH TOYKH BEKTOpa, PaBHOro AaHHOMY Bektopy. KonnvHeapHocTb
ABYX BEKTOPOB M €€ reoMmeTpu4eckdil cmelca. JlMHelHble onepaunu Hal BekTopamu (C/IOKEHHE,
BbIUHTaHUE, YMHOKEHHE BEKTOpa Ha YKC/I0) U UX CBOHCTBA.

KomnnanapHocte Tpex BekTopoB. PaznoxkenHe BekTopa no [ABYM HEKOJIMHEAPHBLIM BEKTOpam,
KOMNJIaHApHbIM C AAaHHBIM BEKTOPOM. TpH HEKOMIUIAHApHbLIX BeKTopa. PassioxeHue BeKTopa Mo Tpem
HEKOMI'TJIaHapHbIM BekTopaMm. Bekrophbiii 6a3uc B mnpocTpaHcTse. Paznoskenne BekTopa H ero
KOOpAMHATLl B JaHHOM BEKTOpHOM Oasuce. VYc/i0BHE KOUIMHEAPHOCTH [BYX BEKTOPOB M
KOMINIaHapHOCTH TPEX BEKTOPOB B MPOCTPAHCTBE.

VYron mexay asyms Bekropamu. CkajisipHoe TNpou3BeleHHEe BEKTOpPOB M ero cpoiictsa. Popmyiibl,
CBSI3aHHbIE CO CKaJIAPHBIM NPOU3BeJCHUEM BeKTOpOB. [Ipu3HaK IepreHauKyJIspHOCTH [BYX BEKTOPOB.
BexropHoe aoka3arenbcTBO MpU3HaKa MNEPrEeHAMKYJIAPHOCTH MPSIMOH H IUIOCKOCTH, TEOpeM O Tpex
neprneHArKyJspax.

OchosHast yerv:

* BBECTH MOHATUA:

a) BEKTOpa, JIMHENHbIX OnepaLui HaJ BEKTOPaMH U U3YUUTb UX CBOHCTBA,

0) BexTOpHOro 0a3uca B NPOCTPAHCTRE;

B) Pa3/IOXKEHMs BEKTOPa U ero KOOP/JUHAT B IaHHOM 0asuce;

I') CKaJIAPHOI'O POU3BEACHHS IBYX BEKTOPOB; U3Y4UTb €0 CBOWCTBA;

* (GopMHpOBATbL YMCHHUS YuallMXCsd MEPEBOIMTL YCJIOBHE T'COMETPHUCCKOH 3aJauyd B BEKTOPHYIO
TEPMHHOJIOTHIO M CHMBOJIMKY (Ha «BEKTOPHBIH f3bIK»), 3aTeM I'paMOTHO (0€3011MOO0UHO) BbIMOJIHSATD
COOTBETCTBYIOLIKE anredpaMyeckie onepaudl HaJ BEKTOpaMH M, HaKOHEL, TMOJYYEHHbIH B BEKTOPHOH
dopme pesyiibTaT BEPHO NEPEBOAUTD «OOPATHO», HA «SI3bIK UHCTO FEOMETPHUCCKUIY;

* HCToNbL3Ys M300paxkeHHs KyOa, NpaBWIIBHOM MUPaMK/bl, MPABUJIbHOIO TETpa3apa, napajuiesiendnesa,
dopMUpoBaTL YMEHUS YUaLLMXCA peluaTh BEKTOPHBIM METOOM 3a/1auu:

a) adpUHHOro XapakTepa Ha B3aMMHOE PACIONIOKEHHE TOUEK, NPAMbIX W IJI0CKOCTEH;

©) METPHYECKOI'O XapaKTepa Ha HaXOXK/ACHHE PAcCTOSHUMN, YIi0B, IIOLIA/ICH.

B pesyabraTe u3yHeHHs 3TOH TeMbl Ha MPO(GUILHOM YPOBHC YYEHHUK JODKEH

SHAMY/NOHUMAMD!

* ONpEAC/ICHHE BEKTOPA;

* CBOWCTBA JIMHEHHBIX OnepauMil HaJl BEKTOPaMH;

* OMpEJENIEHHE CKAJIIPHOIO [IPOU3BEIEHUS ABYX BEKTOPOB U €ro CBOHCTBA,;

* IPU3HAKH: 7
a) 11apaJlJIe/IbHOCTH W NEPNEHAUKYIAPHOCTH JBYX HCHYJIEBBIX BEKTOPOB;
0) KOMIIIAHAPHOCTH TPEX HEHYJICBbIX BEKTOPOB;

* 4T00b! BEKTOPHBIM METOOM HANTH:

a) ANMHY OTpe3Ka, B KauecTBe OAa3HCHBIX BbIOMPAIOT TaKWUe BEKTOPbI, AJMHBI KOTOPbIX H YIJibl
MEXKIly KOTOPbIMH YK€ U3BECTHBI;

0) BesIMuMHY yria, B KauecTBE Ga3UCHbIX BbIOMPAIOT BEKTOPbI C H3BECTHLIMH OTHOLUCHUAMH HX

ZUTUH W M3BECTHBIMM YIVIAMH MEK/Y HUMMU;

* U1 A0Ka3aTeNnbCTBa:

a) NepneHANKYASPHOCTH NPAMBIX, MPSIMOM W TUIOCKOCTH, ABYX NIOCKOCTeH y100HO roJib30BaThes

MPU3HAKOM NEPHEHANKYIAPHOCTH JBYX HEHYJIEBbIX BEKTOPOB;

0) napasnenbHOCTH TPEX NPSAMBIX HEKOTOPOH OTHOM MIOCKOCTH, JOCTATOMHO HA KAXKA0H M3 dTUX

NpsIMbIX BLIOPATL BEKTOP M, UCMOJBL3Ys MPU3HAK KOMIIaHAPHOCTH TPeX BEKTOPOB, A0KA3aThb, UTO

BbIOPAHHBIE BEKTOPbI KOMIUIAHAPHBI,

yMemy:

* rpaMoTHO (6€301IMO0UHO) BHIMONTHATL anredbpanieckie onepatyi Hajl BEKTOpaMHu;
* IPOM3BOMTH paIOKEHHE BEKTOPA B JAHHOM OazHce;



* MEepeBOAMTb YCIIOBME TE€OMETPHUECKOH 3ajaud B BEKTOPHYIO TEPMHUHOJIOTHIO M CHMBOJIMKY (Ha

«BEKTOPHBIH 3bIK»), 3aT€M IpaMOTHO (6€301IMO0YHO) BBHIMOJNHATH COOTBETCTBYHOILWE airedpanueckue

OMNepaLky Hajl BEKTOPaMH M, HAKOHEL, MOJIyYEHHbIH B BEKTOPHOH (hopMe pe3yabTaT BEPHO NMEPEBOAHTD

«ODPATHOY, HA «A3bIK UACTO FrE€OMETPUUECKUI;

* J10Ka3blBaTh BEKTOPHbIM METOJOM: MapajelbHOCTh TPEX TMPSMbIX HEKOTOPOH OJIHOW MIAOCKOCTH;

NepneH;IMKYJIAPHOCTD NPAMbIX U MJIOCKOCTEH;

* Ha u300pakeHUaX KyOa, mMpamuzbl, napajuieNienuneaa BeKTOPHBIM METOOM OMNpeelisiTh B3aUMHOE

pacrnofoXKeHWe TOuYeK, MPSIMBIX M TUIOCKOCTEH, a TaKKe HAaXOAWTb PACCTOSIHUA, YIUIbl, TUIOLLAAH

reoMeTpHUYECKHX QUryp, apryMEHTHPOBAHO OOOCHOBBIBAS KAXK/BIH IAr pelleHHs 3a/1a1H.
KoopannarHebliit meToa B npoctpancrse (10 1)

OpTtoHopmupoBaHHblii 6a3uc B npocTpancTBe. [IpsAMoyronbHas aekapToBas cUCTEMa KOOPAUHAT
B npocrpaHcTBe. KoopauHatbl BekTOpa, AEHCTBMA Haj BeKTOpaMM B KOOp/AMHATax  YcioBHe
KOJUTMHEAPHOCTH BYX BEKTOPOB B KOOPAMHATAX.

CkanspHoe TNpoU3BeJeHHe BEKTOPOB B KOOp/AHHATAX. YCIOBUE NEpneHAUKYISPHOCTH JBYX
BEKTOPOB B koopauHaTtax. [Ipoekiins BekTopa Ha.0Ch B KOOPJIMHATAX.

JlekapToBbl MPAMOYTroJbHbIe KOOPAMHATBEI TOUYKH. DPOPMYIbl HAXOXKAEHHS: PACCTOSHUS MEXAY
ABYMSl TOYKAMH B KOOPAMHATAX; KOOPAMHAT TOUKH, AeNslied OTpe30K B JAHHOM OTHOLUEHHWH, Cepe/IiHbI
OTpe3ka. YpaBHEHHS ¥ HEPABEHCTBA, 33/1al0LMe MHOKECTBA TOYEK B NPOCTPAHCTBE. Y paBHEHHE cepbl U
HepaBeHCTBO wapa. OOliee ypaBHEHHE MJOCKOCTH B [eKApTOBbIX MPSIMOYTOJIbHBIX KOOpAHHATAX.
VpapHeHHe MIOCKOCTH, MPOXOAsLIei uepe3 AaHHYIO TOUKY MEepPrneHIMKYISPHO AAHHOMY BEKTOpY.
YactHble cnyuan obuiero ypaBHeHus TUIOCKOCTH M MX rpaduueckas WUTIOCTpauus. YpaBHeHHe
MJOCKOCTH B OTPe3Kax.

VYron Mexay JAByMs IUIOCKOCTSMM B KOOpAMHATax. YC/IOBHE MapajuIeIbHOCTH M
nepneHaMKyJIs pHOCTH ABYX IMJIOCKOCTEH B KOOPAMHATAX.

VpaBpHEHUS MPAMON M0 TOUKE U HAMPaBNSIOLIEMY BEKTOPY; KAHOHHWYECKHUE M MapaMeTpHieckue
ypaBHEHNd NpaMoil. YpaBHeHHs MpsMod no AByM ee Toukam. [lpsMas kak JIMHMUS nepeceyveHus ABYX
nnockocTe.  Yrom Mexay JByMs OpSAMbIMH B KOOpAMHATaX. YC/IOBMS TNApajule]bHOCTH U
NepneHANKYISPHOCTH ABYX MPAMbBIX B MPOCTPAHCTBE.

BzaumHoe pacnonoxkeHue npAMOH M MIOCKOCTH B KOOpAMHATaX. Yros Mexay npsaMoi M
TJIOCKOCTBIO B KOOpAMHATaX. YCIOBHS NMapajuiesbHOCTH W MEPNeHAHKYJISPHOCTH NPAMONH W TUIOCKOCTH.
Qopmyna paccTOsIHUS OT TOUKH 10 [JIOCKOCTH.

Ocnoenas yenw:

* BBECTM MOHATHE OPTOHOPMHUpPOBAaHHOro 0Oa3Wca B MpPOCTPAaHCTBE, MPOCTPAHCTBEHHOW A€KapTOBOMH
NPAMOYTOJILHOH CUCTEMbI KOOPJMHAT, 1€KAPTOBLIX MPSIMOYTOJIbHBIX KOOPAUHAT BEKTOPa U TOUKH;
* B KOOpJHHATHOU dopme:

a) BBECTH JIMHEHHbBIC ONEpPaLMi HA/l BEKTOPaMH;

6) nNpeiCcTaBUTb CKAlISPHOC MPOM3BEACHHUE [BYX BEKTOPOB, YC/IOBHE KONJIMHEAPHOCTH H

NEepNeHaNKYIPHOCTH ABYX BEKTOPOB, YCIIOBHE KOMMJIAHAPHOCTH TPEX BEKTOPOB;

* BLIBECTH ypaBHEHME MIIOCKOCTH, YpaBHeHHe cdiepbl, pasiinuHble ypaBHeHUs MPAMOH;
* MONY4YUTh (GOPMYJibl:

a) BbIYMCACHUS yIila MEeKAY JBYMS BEKTOPaMU;

0) paccTosAHMs MeXAy ABYMS TOUKAMH W JeJeHHUs OTpe3Ka B JaHHOM OTHOLUEHHUH;

B) BbIYMCJIEHUS YIJ1a MEKAY: ABYMS MIOCKOCTAMM; ABYMSI [IPSMbBIMH; MPAMOH W IIOCKOCTBIO;

I') BLIYHCACHHS PacCTOsIHKUS OT JaHHOM TOUKM 10 JaHHOH

NNOCKOCTH; -:
* (hopMHpOBaTL YMEHUS YHALMXCSH C MOMOLLIBIO YPaBHEHH NPAMBIX W TIOCKOCTeH peluath addunibie 1
METpHYECKHe 3aJla4ud CTEPEOMETPHUH, UCIIONb3YS B KauecTBe OOBEKTOB WM3ydYeHHS KyO, NpsMOYyroibHblH
napainenenune, NpaBuIbHbIA TETPasdp, MPaBUIbHYIO TUpaMHULy, cdepy, Lap.
B pesynbraTe u3ydenus 3Toi TeMbl Ha NPO(UILHOM YPOBHE YUEHUK JODKEH —

SHAMBb/NOHUMAMb;
* B KOOP/MHATHOH (opme:

a) BbIPAOXECHHE CKaJIiPHOro NPOU3BE/ICHHS U YCJIOBHE MEPNEHIMKYJIIPHOCTH ABYX BEKTOPOB;

0) ycnoBHe KOJJIMHEAPHOCTH JIBYX BEKTOPOB, YCIIOBHE KOMIUTAHAPHOCTH TPEX BEKTOPOB;

B) (hOpMYJy BBIUMCIIEHHS JATMHBI BEKTOPA M YIiia MEeXIY ABYMs BEKTOpaMH;

r) GopMyJy pacCTOSHHS MEXKAY JABYMS TOUKaMH, I€JCHHS OTPE3Ka B JaHHOM OTHOLLIECHUH;

* paziMyHbIC YPaBHCHHUS TUIOCKOCTH, cepbl, MPSIMOH (U1 COCTABICHHS ypaBHEHHs cepbl 4OCTATOYHO
3HaTh KOOPAMHATBI €¢ LCHTPa W PajMyc; AJS COCTaBlCHUS OOLLEro ypaBHEHMs ILIOCKOCTH JA0CTaTOUHO



3HaTh KOOPAMHATHI 110001 €€ TOUKH W KOOPJAMHAThl 706020 BEKTOpA 1, NEPNEHAUKYIISIPHOrO 3TOM

TMJIOCKOCTH); YpaBHEHHst KOOPAUHATHBIX [IOCKOCTEH M KOOPAMHATHBIX OCEH;
* GopMyJy BbIYHCIEHHS yria Mex.y; ABYMs MJIOCKOCTAMM; ABYMS MPAMBIMH; MPAMOH M NAOCKOCTHIO;
YCNOBUS UX NAPAJIIETBHOCTH Y NEPIEeHAHKYIAPHOCTH;
* popmMyny A0S BIUHCASHUSA PACCTOSHUS OT JAHHOM TOYKH 10 JaHHOM TJIOCKOCTH;
yMemb:! ’
* B KOOpPAUHATHOM dopme:
a) HAXOAMTD AJIMHY BEKTOPA, PACCTOSAHHE MEXAY JBYMS TOYKAMH W KOOPAMHATHI TOUKH, AeNALIeH
JIlaHHBIM OTPE30K B JaHHOM OTHOIUCHHH;
0) BBIYMC/IATH CKAJIIPHOE MPOM3BEACHUE ABYX BEKTOPOB U OMPEAESTb, NEPHNEHAUKYIAPHBI JIK
OHH; HAXOIMTb BEJIMYUHY yIia MEXKIY ABYMSI BEKTOPaMH;
B) ONpee/sTh, KOJJIMHEapHb! (KOMIIAHAPHBI) 1H IaHHbIC BEKTOPbI;
* COCTaB/sATb YPABHEHWA: IUIOCKOCTH (4151 COCTABIEHHUS OOLIEro ypaBHEHHMs MMJIOCKOCTH [OCTATOYHO
3HaThb KOOPAMHATLI 170601 e TOYKH W KOOPAMHATHI 106020 BEKTOpa M, NEPHCHAMKYIAPHOrO 3TOM
TJIOCKOCTH); cepbl (Ul cocTaBieHus ypaBHeHus cepbl 10CTaTOUHO 3HATh WM HANTH KOOPIMHATHI €€
UEHTPa W paguyc); NpAMOH (M1 COCTABJCHUS YPaBHEHHWM NPAMOM IOCTATOYHO 3HAThb WM HaAWTH
KOOpAUHATLI 170001 €8 TOUKH U KOOPAHHATbI 1100020 €€ HATIPABJIAIOIIETO BEKTOPA);
* 110 YpPaBHEHUAM NPAMBbIX (1JIOCKOCTEH) BUAETh COOTBETCTBEHHO MX HAMPABISIOLINE BEKTOPbI (BEKTOPbI
HOpMa- JIeH) ¥ HaXOAMTb BEJIMYMHY YIJla MEXKAY: OBYMs [UIOCKOCTAMM; ABYMS NPAMbIMH, NPIMONH W
NJ0CKOCTBIO; ONPENEATh, NapanieibHbl (MEPIeHIUKYISIPHbI) 1 OHH;
* BbIYHC/ATL PACCTOAHWE: OT JAHHOH TOUKHM A0 AaHHON TMIIOCKOCTH (TMpsIMON); MeX Ly rnapaiie/ibHbIMH
MJIOCKOCTIMM; MEKIY NApainebHbIMU TIPIMOIt U TIIOCKOCTbIO;
* HaXOJHTb TOYKY NEpPeceueHUs NPAMON U MIOCKOCTH;
* C MOMOWbIO YPaBHEHHH NPAMBIX H MIOCKOCTeH pewaTh adGdUHHBIE M METPUYECKHE 3a/ayu
CTEPEOMETPHH, HCNOJIb3YSl B KauecTBE OOBEKTOR M3YHEHUs KyO, MpIMOYrosibHbIA napanienenurnen,
NPaBUILHbIA TETPAdAP, NPAaBUIIbHYIO NUpaMKHy, chepy, wap.

11 knace
IIpeoGpa3zoBanus npoctpancrsa (11 u)

Orobpaxenus npoctpaHcTa. Onpenenenue rnpeobpasoBaHus MpoCTpaHCTBA. TOXKAECTBEHHOE
npeobpazosanue. LleHTpanbHas CUMMETpUsi NPOCTPAHCTBA: OMNPENENEHHE, 3alUChb B KOOPAMHATAX.
ObpartHoe npeobpazoranue. Komnozuums npeoGpazosanmuii.

JBHIKEHHS NPOCTPAHCTBA: ONpe/eNeHHe ABMKEHMS; KOM- MO3ULMS ABHKeHUIH. O0uiue cBoicTBa
JABHXEHHH. JBHXKEHHS TIEPBOrO U BTOPOro poja B npoctpaHcTee. O paBeHCTBE GUIYp B MPOCTPAHCTBE.
CBo#icTBa 1IEHTPA/ILHOW CHMMMETPUM TPOCTPAHCTBA. HenoaBMKHbIE TOYKHM, HEMOABMIKHbBIE MPSAMbIE,
HEMNOJIBHXKHbIE TIIOCKOCTH LEHTpanbHOH cuMmeTpuu. LlenTpanbHas cUMMeTpUs MpocTpaHCTBA —
JBUKEHUE BTOpOro poja. LientpanbHo-cuMMeTpuuHble GUrypbt.

CHMMETPHS OTHOCHTEIILHO FUIOCKOCTH («3€pKajlbHas CHUMMETPHSI»): OMNpeleieHHe, 3arich B
koopaunaTtax. CBOWCTBA CUMMETPHUM OTHOCHTEIBHO MIOCKOCTH. CHMMETPHUS OTHOCHTEILHO MIOCKOCTH
—- ABWIKEHHE BTOpOro poza. Henoapu:KHbIe TOUKH, HEMOABHIKHBIC MPAMbIC, HEMIOABHIKHBIC MIOCKOCTH
3epKaibHON cuMMeTpuH. OUrypbl, CHMMETPHUHbIE OTHOCHUTENBHO TETOCKOCTH.

IlapannenbHblii nepeHoc: onpenenende, 3anuch B KoopauHarax. CBOHCTBA NapaslleibHOIO
nepenoca. llapannenbHeiii nepeHoc — ABKEHHUE [1EPBOro poaa. HemoaBmwkHbie TOUKH, HENOABUKHbIE
MpsMbIE, HEMO/RHMKHBIE MITOCKOCTH NapajlIeNIbHOro MepeHoca.

Ckonb3sumas cummerpus. Ckonb3sinas CHMMETpHs — JBHIKEHHE BTOporo poaa. [loBopot Bokpyr
ocu. CBOHCTBA OCEBOH CUMMETPUH U TNOBOPOTA BOKPYr ock. OceBas CHMMETPHs — JABHIKEHHE ePBOro
pona. 3epkanbHblid OBOPOT. 3epKalibHblii MOBOPOT — ABHIKEHHE BTOPOro poaa. BUHTOBOE ABMKEHME.
BuHTOBOE NBW)XKEHHWE — JBMKEHHE NepBOro poja. HemoaBH)KHbIE TOUYKH, HEMNOABHIKHBIC MpPIMbIE,
HCTIOABHKHBIE TJIOCKOCTH CKOJIb3SIILEH CHMMETPUM, OCCBOH CHUMMETpPHM, 3€pKabHOrC MOBOPOTA,
BUHTOBOIO JIBWKCHHS.

B3auMOCBA3b pas/IMuHbIX ABMXKEHHI NpocTpaHcTBa. KOMMo3ulMKM ABYX 3epKallbHbIX CHMMETPHi
OTHOCHTEJIBHO Mapajule/IbHBIX M Nepecekatolmxcest miockocreidl. CemMb pasfMuHbIX BHAOB JIBHXKEHHIA
[POCTPAHCTBA.



['omoTetust npoctpancTea. MopMysibl FOMOTETHH POCTPAHCTBA B KOOPJAHHATAX W €€ CBOWCTBA.
Onpeaenenne nogodUs NpPoOCTPaHCTBA; PasIOKeHHe MOA00US B KOMMO3ULIMIO FTOMOTETHU U ABMKeHU. O
noa00uK GUryp B npocTpaHCcTRe.

Ocitognast yeo:

* BBECTH OINpPEAEIIEHHs: OTOOpaKeHUs W IpeoOpa3oBaHus MPOCTPAHCTBA; KOMIIO3HUMHK 11peo0pasoBaHHii;
npeoOpasoBaHus, 0OpaTHOro AaHHOMY MPeOOPA30BAHUIO;

* OOBACHUTBL YHaLUMMCS, YTO CYLUHOCTb ITOHATHs «FEOMETPUYECKOE NpeodpasoBaHUe NPOCTPAHCTBAY B
reOMETPHH, N0 CYTH, Ta )K€, YTO U CYLIHOCTb MOHATHA «(PYyHKUMUsS HUCIIOBOrO aprymeHra» B aireOpe:
reoMeTpuueckoe mnpeoOpa3oBaHHE NPOCTPAHCTBA MOKHO — paccMaTpuBaTh KakK — CBOEOODPAa3HYHO
«reOMeTPHYECKYI0 (YHKLMIO», 00NacTbiO ONPEACNCHHS ¥ MHOXECTBOM 3HAUEHWH KOTOPOH SBJIAIOTCS
TOUYEUHbIE MHOXKECTBA — reomerpuieckue Gurypsl. [Tpu 3T7oM NOHATHS «NpoobGpas3» U «o0pas» B TCOpHH
reOMETPHUECKMX NpeoOpasoBaHuil SBSIOTCS aHANOraMHM MOHATHH «3HAUEHHE apryMeHTa» U «3HAuCHHe
(YHKLHM» B TEOPHHU YUCIOBBIX (BYHKLHIA;

* KOPPEKTHO J0Ka3aTb, YTO OCHOBOMOJIATAIOLIUM SABJISICTCS CEOUCHBO 00020 2eOMempuieckoeo
APeodPa306anUs 63AUMHO-0OHOZHAYHO OMOBpAIcamb MobyIo pu2ypy Ha ee 0bpas, a nepeceyenue ToObIX
08YX (hucyp — Ha nepeceuenue ux 0Opaz06 npu YMom npeodpazosanui. IToT GaKT ABAICTCS OJHHM H3
OMOPHBIX MOMEHTOB NPH PELLICHHUH INCOMETPHUECCKUX 3a/1a4 METOAOM FEOMETPUUECKHX Mpeodpa3oBaHui;
€ BBECTH ONpejesieHUe [BMKEHHS NPOCTPAHCTBA W €ro BWIOB: LEHTPAILHOH WU OCEBOH CHUMMETPHH,
CUMMETPUHU OTHOCHUTEIIbHO IJIOCKOCTH, BpAILCHUS BOKPYT OCH, MapajjieibHOrO NepeHoca, CKOJIb3SLICH
CMMMETPHH, BUHTOBOIO JABWXKEHHS, 3¢PKaNbHOTO MOBOPOTA, TOMOTCTHH M MOAOOHS; W3yUUTh CBOMCTBA
3THX NpeobpasoBaHHil, UX PAsIHUHbIC KOMITO3HLIMH;

* J10Ka3aTe/1bHO OOBACHUTD, YTO NPH JIOOOM ABUKCHHH NMPOCTPAHCTBA Jt0Oas (urypa otodpaxkaercs Ha
paBHy10 ebi Qurypy;

* BBECTH OIPCACJCHHE FOMOTETHH W NMOJ0OHS MPOCTPAHCTBA, UIYUUThL UX CBOHWCTBO 0TOGpaKaTh Ntodyio
burypy Ha Gurypy Takoi xe hopmbl;

* (opMHUPOBATL YMEHHE YyUYALIHXCH MPUMEHSATb FreoMeTpUYeckue npeodpa3oBaHus B KayeCcTBe annapara
peLUEHUs CTEPEOMETPHYECKUX 3aa4 Ha J0KA3aTeNbCTBO, MOCTPOCHUE H BIYUCIICHHE.

B pesysbrare u3yueHHss 9TOH  TeMbl Ha NPOQUILHOM  YPOBHE YYCHWK  JIOJIKEH

SHAMY/ NOHUMAMb.

* onpejesieHus: oToOpaxkeHuss W npeoOpazoBaHUsi MPOCTPAHCTBA; KOMMO3MLMM Npeobpa3oBaHHmil;
npeodpa3oBaHus, 0OpaTHOro AaHHOMY NPEOOPa3OBAHHUIO; '

* OlIPEAEIEHHUA ABIDKCHHUS NPOCTPAHCTBA W €r0 BHUAOB: LIEHTPANLHONW M OCEBOH CHMMETPUH, CHMMETPHH
OTHOCHTENBHO MJIOCKOCTH, BPAILEHUs BOKPYI OCH, MapaifelbHOro MepeHoca, CKOMb3AleH CUMMETPHH,
BHHTOBOIroO JABWXKCHHWA, 3CPKaJIbHOrO MnOBOPOTa, TrOMOTETHH H HOII,O6I/ISI; H3YHUTb CBOWCTBA DTHX
npcoOpa3oBaHmi, HX Pa3NUUHbIE KOMIO3HIIKH;

* noboe reoMeTpuHeckoe npeoOpa3oBaHUE B3aHMHOOAHO3HAYHO OTOOpaKaeT 0Oy (Gurypy Ha ee
obpas, a nepeceycHue MOOLIX IBYX GUIyp — Ha NepeceyeHHe X oOpa3oB NpH ITOM MpPeodpa3oBaHHH;
* OlpeJe/IEHHE HCNOABKHON (GUryphl NPH JAHHOM peoOpazoBaHuy;

* Ollpe/leJIEeHHe PABCHCTBA JIBYX MPeoOpa3oBaHHii;

* KOMIO3MLUMS ABYX NpeoOpa3oBaHuii, BooOLle roBops, He o0jajaeT CBOMCTBOM KOMMYTAaTHBHOCTH
(NepeMeECTUTENBHOCTH);

* TpHM JABWXKEHHUM TIpocTpaHcTBa Jobas  durypa oToOpaxkaercs Ha paBHyw el durypy;
¢ OpHUCHTALus JII000ro TETpAdaApa WIH OCTaeTCA HEU3MEHHOH npu JaHHOM JIBHXKE€HHUHU (}]BH)KCHHI/]
MEPBOro PoAa), WY OPHEHTALMIO JIIOOOTO TETpasApa 3TO JIBMKEHHE MeHseT (BMXKECHHUE BTOPOrO Poja);
* Ofpe/iesIeHHE PABEHCTBA (PUFYDP HA OCHOBE JIBUIKEHHI;

* onpeaeneHre GUrypbl, CHMMETPHUUHOM OTHOCHTENBLHO TOYKHU, MPAMOM, MIOCKOCTH;

* . BCSIKOC JBMXKCHHE MOXKHO pa3fiokKUTh B KOMIO3ZWLMIO He Gojlee YeThipex 3epKalbHbIX OTPaXKEHHIl,
* OIIpEEICHHE FTOMOTCTHH W 0100Us MPOCTPAHCTBA, M3YYHTb UX CBOWCTBA,

* Npy NOJO0HOM NpeoOpa3OBaHWKM MPOCTPAHCTBA: COXPAHAETCA Be/IMUYHHA YIJia; Napaie/ibHble
(nepreHiHKyJIsipHbIE) NPsIMbIC U TIOCKOCTH OTOOpaXKAOTCS HA NapaiiebHbic (MeprneHAHKYIapHbIC)
NpsAMbIE M JIOCKOCTH; HHBAPHAHTHOM aBiseTcs Gopma Gurypsi;

hd HO,ELO6HC MOXHO pa3jloKuUTb B KOMIIO3UUHIO NBUXKEHUA U I'OMOTETHH C HEKOTOPbLIM LIEHTPOM H TaKUM
Ke KOIPPULHEHTOM;

* onpejesieHUe NoA0OHBIX GUryp Ha OCHOBeE MpeobpasoBaHus No100u;

* KOOPJIMHATHOE BbipaXkeHue (opMyJibl) reOMeTPHUYECKUX Mpeodpa3oBaHUi NPOCTPAHCTBA;



yMemb:
* CTPOHMTH 00pasbl GUIyp MpH KaKAOM NpeobpasoBAHWH NMPOCTPAHCTBA KOHCTPYKTHBHO M TOb3YSCh
KOOPAHHATHBIMU (hOPMYJIaMH ITHX NMPeoOpa3zoOBaHMUI;

* BUAETb ¥ KOPPEKTHO 0OOCHOBBIBATH CYIIIECTBOBAHHE:
a) HEMOABUKHOH Uryphl MPHU KaXkJ0M npeodpa3zoBaHHWK NMPOCTPAHCTRA;

6) ueHTpa (NIOCKOCTH, OCH) CUMMETPUH JaHHOH FreOMETPUUECKOH (UryphI;

B) ABMKEHUI, NPU KOTOPBIX JaHHas (urypa otodpaxaercs Ha ce0s (CaMOCOBMeLLaeTcs);

* IPUMEHSATL FeOMEeTPHUECKHE NpeodpazoBaHus NPH PELICHUH CTEPEOMETPHUECKHX 3a7ad Ha
J0Ka3aTeAbCTRO, MOCTPOEHHUE U BBIUHCIIEHHE, aPTYMEHTHPOBAHO 0OOCHOBBIRAS KXK/BIM 11ar pelueHus.
Muororpanauku (37 4)
OnpeneneHye MHOTOrpaHHUKA M €ro JIEMEHTOB

BHyTpeHHHWEe W FrpaHWuYHBIE TOUKHM, BHYTPEHHOCTh M TpaHHMLA TreoMeTpuueckoi ¢urypsl.
Beinyknas, cBs3Has, orpaHdueHHas reomeTpuueckas ¢wurypa. IlpocTpaHcTBeHHas  o0nacTb.
["'eoMeTpHueckoe Teno, ero BHYTPEHHOCTb U MOBEPXHOCTb.

MHororpaHHuk M ero 3JeMeHTbl: BEpIUMHbI, pedpa, rpaHd, MIOCKHE YIibl MpPHU BEPLIHHE,
JBYIpaHHble Yribsl npu pebpax. DiinepoBa xapakTepucTHka MHororpaHHuka. Teopema Jlekapra-Diinepa
JJ1st BBIIYKJIOIO MHOTOrpaHHHMKA (Jl0Ka3aTenbcTBo OyaeT ocyuiecTBieHo B TeMe «llpaBunbHblie
MHOrorpaHHuku»). IloHsTHe o pa3sBepTke MHororpaHHuka. CBOICTBA BbINYKJIBIX MHOTONPAHHHUKOB.
O nonsirun obbema tena. CeoicTa 00beMOB Tenl. PaBHOBenMKHe M paBHOcOCTaBieHHbIE Tena. OObem
APSMOYTOILHOrO Napanneaenunena.

OcHognas yein:

* BRECTH OINPEJENICHUsE: BLINYKIIOH 1 CBA3HON reoMeTprueckoil Gurypbl; BHyTpeHHEH U rpaHHYHON ToUeK
reOMeTPHUECKOH (QUIypbl, €€ BHYTPEHHOCTH M TPaHHLbI; CBA3HOW M OrpaHHYEHHON reOMETpUYEcKOi
GUrypel; reoMeTpUYeCKOro Tejla M ero NOBePXHOCTH; MHOTOTPaHHMKA W ero 3JIeMEHTOB — BEpLUHHBI,
pebpa, rpaHu, AMArOHANH, ABYrPaHHLIX M TPEXTPaHHBLIX YIIOB (3ameuas, uTO O MHOrOrpaHHBIX Yriax
OTAE/bHO peyb NMOHAeT Mo3jHee), MPH ITOM coobLIaeTCs, YTO B LIKOJE UZVYAIOMCs JIULL BbIMYKJIble
MHOTOrpaHHHUKH -
* SMIAMPHUYECKH YCTAHOBUTb, 4TO A7 uucia B Bepiuun, uyucna P pebep u uucna [ rpaneii moboro
BbLIMYK/IOI'0 MHOrOrpaHHHMKa BbinosiHsieTcs paBeHcTBo B — P + [T = 2, nocne uero dopmynupyercs
Teopema Jlekapra-Oinepa Ans BbIMYKJBIX MHOFOTPaHHUKOB (3Ta TeopeMa JI0Ka3biBAeTCs [MO3JIHee);
ucnonn3osath Teopemy [lekapra-Oiiiepa i M3yueHMs CBOKMCTB  BBIMYKJIbIX MHOIOMPaHHUKOB;
(hopmMUpOBaTL YMEHHE YyUAILIUXCSI CTPOUTD:

a) uzobpaxkeHHs KyOa, MpAMOro M HAKJIOHHOTO NapasjiesenunesoB, NPaBUIbHOW NUpaMuabl

(npaBunbHOTO TETpaspa),

) n300paskeHns NPSIMbIX M IIOCKOCTEH, napajuiesibHbIX H NEPIEHANKYISPHbIX pedpam H rpaHim

JlaHHOT O o MHOI'OIPaHHUKE;

B) CEYEHUS] MHOrOrPaHHUKOR;

r) Ha U306 paskeHMH MHOTOTPAHHHUKA BbIIEATh €I0 HEBUAMMbIE IEMEHTbI LUITPHXOBBIMH

JIUHHAMM;

1) onpenensTh («BUAETbY) W BLIYMCIATL YIibl MEXAY ero pebpamMu M rpaHsiMu, JIMHeHbIe YIiibl

JABYTPAHHLIX YFTIOB MEK/Y €ro rpaHsIMu;

* BBECTH TMOHATHE o0bEMa Tena; BbIBeCTH GopMysy o0beMa (IPAMOYIrOJbHOIO Iapajljie/cuea,
OCHOBBIBASCH HA YTBEPIKAEHUH: «ECIIH MPU NIEPECEUESHUH ABYX TeJl TNIOCKOCTAMHU, NapajiiebHbIMH OAHOM
U TOH K€ MNOCKOCTH, B CEYEHHHM ITUX Teusl JIOOOH M3 TUIOCKOCTeH Mojyuatoress (QUrypbl, miowaim
KOTOpPbIX OTHOCATCS KaK 7 © 1, TO 0ObeMbI JAHHbIX TSl OTHOCATCS KaK M | iy,

B pesynerate u3yyeHus OTOH Tembl Ha NPO(GHUIBHOM  YPOBHE YHEHMK J0JDKEH

3HAM/ROHUMAN
*  OMNpeJe/eHHs: BbINYKIOH U CBA3HOH reoMeTpuUeckod GUrypsl; BHyTPEHHEH W rPaHUYHON TOUYEK

reoMeTpuueckod  (QUrypbl, €e BHYTPEHHOCTH W TIPaHHLbl, CBSI3HOW M  OrpaHHUUEHHOM
reOMETPHYECKOH (PUIYpbI; TEOMEeTpUYECKOro Tejla M ero MOBEPXHOCTH, MHOTOrpaHHUKA,

BbIMYKJIOTO MHOTOTPaHHWKA W €ro 3JIeMEeHTOB — BepllMHbl, pedpa, rpaHW, ANaroHasu,

JIBYTPaHHBIX u TPEXrPAHHBIX yrJioB;
A5 ydcna B Bepluun, uncna P pebep v uncna I rpaHeii 11000ro BbIMyKJIOTO MHOFOMpaHHUKA

BbiNoJiHsiercs  paseHcteo B P+ ' = 2 (teopema [lekapra-Oisiepa s BbUIYKIBIX

MHOI'OI'PAHHHKOB); ‘

yMemb:

hd B llapaJ]Jle.YleOﬁ IPOEKUHH CTPOUTDb!

- “



a) u3oOparkeHUs Ky0Oa, MPSIMOro W HAKJIOHHOTO TNapajiieNenueaoB, NPaBWIbHOW NUPaMU/ibl
(MpaBUJILHOTO TEeTpas/pa);

0) U300paskeHUst MPAMBIX U MJIOCKOCTEH, MapaieNibHbIX M MEPIEeHINKYIAPHBIX pedpaM H rpaHam
JaHHOTO MHOTOTPAHHHKA;

B) CEUEHHS MHOrOMPAHHHUKOR;

r) Ha H300paKEHUH MHOTOrPAHHHKA BBLIJENATL €ro HEBHAMMbIC 3J€MEHTHI IITPHXOBLIMH
JTUHHAMM;

J1) Onpe/IeNiTh («BUAETHY) W BLIUMCIAThH YTIJIbI MEXTY €ro pedpamMu U rpaHsMu, JIMHEHHbIE YTrJlbl
JIBYTPAHHBIX YIJIOB MEKILY €r0 FpaHiaMH;

* CTPOMTb PA3BEPTKH MHOTOTPAHHHKOB;
* NONIb30BaTLCA Teopemoit JlekapTa-Oiinepa nng onpeaeneHus oaHoro w3 uncen B, P n I, ecnu B nannom
MHOTOTPAHHWKE U3BECTHBI IBA W3 HUX.

[Tpusma M napajienenuitea
Onpenenenue npusmbl U ee anemeHToB. KonuuecTro BepluuH, pedep, rpaHel, amaroHanei y n-

yroibHOH npu3smbl. [pamas v HaxnoHHas npusmsl. [lpapunbHas npuzma. [pusmaruyeckas noBEPXHOCTD.
IlepnenankynspHoe ceyeHue npuambl. bOkOBas W MOAHAS MOBEPXHOCTH NPH3MbI; OPMYJIbI BLIUUCIEHUS
ux nnom@aneii. @opMynbl BhiYUcieHHs 00bEeMOB NPSAMON U HAKNOHHOH MPU3M.

Onpeaenenve napannenenunena. HaxnoHHbiA, npsMoid, npsMoyronbHblil napanneaenunes.

CeoficTea anaronasiel napannenenuneaa. CBOHCTBO mpsmoyroibHoro napanienenunena. Ky6. O6nem
napastnenenunena. [loctpoenre nnockux ceueHuid NpH3MBbl M Napainienenuneaa pa3iMuHbIMU METOAAMH

Ocnognas yeiw:

* BBECTH ONPEJICNIEHUE: NPU3MbL U €€ SAEMEHTOB; NPIMOU, HAKITOHHOM, NPABUJILHOM NPHU3MbI; H3YUUTh MX
CBOMCTBA;
* BBECTH MOHSATHSA:

a) NPU3MATHYECKOH MOBEPXHOCTH, MPU3MATHUYECKOTO TeNa, UX NePNeHAUKYJISIPHbIX CEHEHUH;
6) 60KOBOI W MOJIHOH MOBEPXHOCTH NPU3MBI;

BBECTH OMpe/ie/IeHHe napaieNenureaa: HakIoHHOro, MPSMOro, NMPSIMOYTrobLHOTrO; Ky0a;
U3yUMTh CBOICTBA AHArOHallel napanenenunena; '

BbIBECTH OPMY.Ibl BbIUMCICHHS TUIOLIAAEH W 00BEMOB NPU3MBI, Mapasliesienuneaa;
(hopMHPOBATE YMEHHS YUCHUKOB!

a) CTPOMTb METO/IOM CJI€J0B, METOAOM BHYTPEHHETO MPOSKTUPOBAHUS, KOMOMHHWPOBAHHBIM
METO/10M CEUEHHS MNpPU3- Mbl W Napajneienynea W BbIYUCSTH TJIOUIAJM 3TUX CEUSHMId,
0) «BMIETH)» Ha M300paXKEHWM NPU3MBI M Napauiefienurnena yriiol Mexay ero pebpamu H
TpaHsIMH, JIUHEHHbIE YIJIBI JBYTPaHHbIX yrjoB MEX Y ero rpaHsIMH;
B) peniaTh 33/1a4M Ha BLIYUCIEHHWE: IBYTPAHHBIX YIJIOB MpH pedpax NpU3Mbl U Napasienenunesa;
niowajaed OOKOBOM, TONHOW TMoOBepxHOCTeH W o0bema Mpu3Mbl M Mapajulesienunena,
COMPOBOXK/AAS KaXAbIH [HAr MOCTPOCHHS W  BBIUMCICHHS KOPPEKTHOH apryMeHTalMCH.
B pe3ynbrate u3yueHus 3TOH TeMbl Ha NpoQUILHOM  YPOBHE  VYEHWK  [1O/IKEeH
SHAMB/ NOHUMAMD.

* ONpeacsICHUA

a) NpU3Mbl U €e DJIEMEHTOB, MPAMOM, HAKIOHHOW, MPAaBWIILHOHW MPU3MbI U HMX CBOUCTBA;
0) nepreHAMKYISAPHOrO CEUeHHUs MPU3MATHUYECKOH MOBEPXHOCTH (MPHU3MATHYECKOro Tena);
B) napasienenunena (HaKNOHHOr 0, MPSMOro, NPAMOYOJIBHOIO), Ky0a;

* pazMyre Mexay NPU3MON W MPU3MATHUECKHM TENoM;

* CBOMCTBa AUaroHanel napaiienenunesa;

* £CJIM NPAMOit Napasuiesnienurel He NpsMOYTObHBIH, TO €ro ceHeHHEM TNIOCKOCTBIO, MPoXoasLleit uepes
NPOTUBOJIEKAIIUE  CTOPOHbI  OCHOBAHWU, SABISIETCS NapaiiesorpaMM, HO HE TIPSIMOYTOJIbHHUK;

(hopMyJibl  BRIUMCNEHUS TuIoWiaze OOKOBOW W monHOM noBepxHOCTeH, o00beMa MPU3MBI;

* 1t000€e ceveHUe MPH3Mbl MIOCKOCTHIO, Mapajie/ibHOW ee OCHOBAHMIO, JE/UT AAHHYIO MPU3MY Ha /1Be
NPU3Mbl TaK, UTO OTHOllIEHWE OOKOBLIX MOBEPXHOCTEM U OTHOlUEHUE OOBEMOB 3THX MNPHU3M PaBHO
OTHONIGHUIO JITUH WX DOKOBHIX pedep;

* M0O0E ceueHHe NMPHU3MBbI MITOCKOCTHIO, NapauieibHOW ee OOKOBOMY pedpy, AENUT JaHHYIO NPHU3MY Ha
JIB€ MPU3MbI TaK, YTO OTHOLIEHHE OOBEMOB 3TUX TIPU3M PABHO OTHOLIEHMIO MJIOLLAAEH HX OCHOBAHUH;

* 00beM Mapajesenuiena MOXHO HaXOAWTb TpPEMsA Crocobamu, MpPUHMUMAsi 3a OCHOBAHHE 3TOro
napajijesienunena JO0yo ero rpaib, a 3a €ro BbICOTY — pPacCTOSHUE MEXK/Y 3TOH MPaHblO M IrpaHblo, €H
HapajljielIbHOM;



¢ mobas NJOCKOCTb, MNPOXOAALUAS HYepe3 CepefMHY AMaroHand napaieenunena, AeIUT 3ITOT
rapasiesiernue;] Ha JBa PaBHOBEIMKUX MHOTOMpaHHHUKA

yMems:

* CTPOHTL «HPOCTOPHBIE» K «KPACHBbIE» H300paKeHWs NPSAMONH M HAKIOHHON NPH3MbI, NPIMOro W
IAKNOHHOIO  HapalIefenuneaa ¢ MocieAyoUMMHd  JONIOJHUTENbHBIMH - [IOCTPOGHHAMHM  HA  3THX
H300paKeHUAX; Ha H300PAXKEHWH MPU3MBI U Tapasiiesenunea:

) BbIAC/IATb UX HEBHANMBIE 3JIEMEHThI LITPUXOBBIMU THHUAMH;

0) «BUAETbY YITIbl MEAAY €ro pebpaMu U rpaHsIMHU, IMHEHHbIE YTIIbl JABYTPAHHBIX YII0B MEXKIY

€ro rpaHsIMHi U YMETb UX BbIYHCIISTh, UCIIOJIb3YSl YCIOBHE 3a1auH;

* CTPOUTH PazIMUHBIMH METOAMH CEUYEHUS TPU3MBI M apaljie/ienuIeaa, BbIUMCIATh JIOLWAIH 3THX

CEeUYEHHH;

* pewathb 3aa4u Ha BbIUMCIIEHUE MIIOLIA M OOKOBOM M MOIHON MOBEPXHOCTH, 0ObEMa 11PU3MBbI H

napajuiesieniuneaa, apryMEHTUPOBAHO OOOCHOBBIBAsH KaXK/IblH LIAT NOCTPOEHHS U BLIUKC/IEH U
TpexrpaHHble 1 MHOTOIPaHHbIE YIIIbl

[Tonstie o MHororpawHom yrne. Bepimmuna, rpann, peGpa, MiocKue YIiibl [IpH  BEpPLIHHE
BbIIYKJIOIO MHOTOIPaHHOro yriia. Tpexrpanubiit yron. Teopema o naocKMX yriaax TPeXrpaHHOro yrjia
(HepaBeHCTBO TpEXTpaHHoro yraa). Teopema 0 CyMMe IUIOCKHX YITIOB BLINYKJIOTO MHOFOrPaHHOIO YIJIa.
Teopema cuHYCOB M TeOpeMa KOCHHYCOB TPEXTPAHHOTO YIJIa.

Ocnoeuaa yeiw:

* BBECTH MOHATHE BBINYKJIONO MHOTOTPaHHOTO Yrja, ero BEPLUMHbI, TPaHu, pedpa, MJIOCKOro yria npu
BEPLIMHE; \

* 0Ka3aTh TEOPEMbI O-CBOHCTBAX TPEXIPAaHHOTO Yria;

* U3YUUTL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB /ISt TPEXIPAHHOrO yIiia.

B pesynbrare m3yuenus oToil  TeMbl Ha  nPOQHILHOM  YPOBHE  YUCHHK  JIOJKEH

SHUMb/NOHUMAMD!

* HCPABCHCTBO TPEXIPAHHOIO yrja: B TPEXIPaHHOM YIJIE BEJIMUMHA KAKAOIO [JIOCKOTO YIla MEHbLIE
CYMMbI BCJIMHUMH JBYX JIPYTHX €rO MJIOCKHX YIJIOB;

* CyMMa BETHYMH BCEX MIOCKHMX YIJIOB BbIMYK/IOr0 MHOTOI'PAHHOIO yriia MeHblue 360°;

* TEOPEMY KOCHHYCOB H TCOPEMY CHHYCOB /IJIst TPEXTPAaHHOTO YrIa;

* CEYEHUEM MHOTOrPaHHOTrO BBIMYKJIOrO yIjla IIIOCKOCTBIO, MPOXOAsLIEH Yepes ero BHYTPEHHIOK TOUKY
W nepecekarotiel Bee ero pedpa, siBSeTCs BbIyKIIblH MHOFOYTOIbHUK;

* MHOXECTBO BCEX TOYEK MPOCTPAHCTBA, JIEKAIUHUX BHYTPH TPEXIPAaHHOTO YIjla W PaBHOYAAJIEHHBIX OT
Cro rpaHei, €CTh Jy4 NpsMOH nepeceyeHust OHCCEKTOPHBIX ILIOCKOCTEH JIBYTpaHHbIX YIJIOB 3TOro
TPEXTPaHHOTO yria;

VMenb:

* HAXOJWTh PACCTOSAHHWE OT BEPLUMHbI YIJ1a 10 TOUKH, PACIIONOKEHHON BHYTPH yIiia H PaBHOYAANEHHHOM
Ha JIaHHOE pacCTOsSHUE OT €ro: a) rpasei; 0) pebep, apryMEHTHPOBaHO OOOCHOBBLIBAA KaXKAbli Liar
NOCTPOEHUS U BBIYUC/ICHUS;
* HaXOJIWTh BEJUYMHY yria:
a) KOTOpbIH 00pasyeT ¢ NNOCKOCTbIO IPaHM TPEXIPAHHOTO YIJIA Jlyd ¢ HauyajloM B €ro BeplInHe,
JeKAlUMHA  BHYTPH 3TOrO  yrja M COCTaBISIOIMNA CO BCEMM €0 TPaHAMM  PaBHble  YTIibi;
0) KOTOphIH 06pasyeT ¢ peGPOM MHOTOrPAHHOIO yIJld Jyd ¢ HAYAJIOM B BEPLUMHE Yria, Jexallluii BHyTpH
3TOr0 yIJla ¥ COCTABAOLWMI CO BCeMH ero peOpaMH paBHbIE YIJIbl,

[upamuna

Onpeaenenne nupamMubl U ee 31eMEHTOB. Konn4ecTBo BepuiuH, pebep M rpaHeii y n-yronbHoii
nupamusibl. HekoTopeie yacTHble BUbI MUPAMML THPaMHUAa, Bce GOKOBbIE pedpa KOTOPOi PaBHbI MEXTY
coboit (Bce GokoBbie pebpa nMupamu bl 0OPasyOT PaBHbIE YIIIbl € MIOCKOCTBIO €& OCHOBAHUA); MUPaMHKJA,
BCE JIBYTpaHHbIe Yribl KOTOPOH MpW pebpax OCHOBaHWs PaBHbl MEXKIY COOOM; NMpamMKaa, POBHO O1HA
BokoBas rpaHb KOTOpO# MepneHAHKYISPHA MITOCKOCTH €€ OCHOBAHMS; MTUPAMUA, IBE COCEAHHE GOKOBbIE
rpaHu KOTOPOH MepneHIuKyIAPHbI MIOCKOCTH. €6 OCHOBAHMA; NMPAMKIA, JBE HECOCEIHHE GOKOBbIE
rpaHu KOTOPOH MNEPHeH/IMKY/ISpHbI MIOCKOCTH €€ OCHOBaHWs, NUpamuaa, 0OKOBoe pebpo KOTOpO#H
00pasyeT paBHbIE YIIibl C peOpaMM OCHOBAHUS, BLIXOASALUMMH W3 OHOMN BEPLUMHbI.

DopMyabl BbIYMCIEHHA nowaneH 6okoBol U nonHol nosepxHocTelt nupamuast. [lpasunbhas
nupamMuaa W ee CBOHCTBA. Anodema npaBuibHOH nupamuabl. DOpMybl BbIYKCAEHHS I0WALEH
OokoBOWH M NOJIHON MOBEPXHOCTEH MpaBuiabHOW nupamuabl. CeoiicTBa napanneibHbIX CeueHwii
NUpaMKu/ibl. Y CeueHHas nupamuaa, GopmyJibl BbIUMCICHHS ee GOKOBOH W NoHoM noeepxHocteil. OGbem
nupamu/ibl v Gopmysibl €10 BbiurciieHHs. POPMyJia BLIYHCIEHHS 00bEMA YCEUEHHOH MUPaMUIbI.

)
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* ecjiv BCe ABYIPAHHBIE YIJibl [IPH peOpax OCHOBAHMS [IMPAMM/LbI PaBHbI @, TO S, =

OK.

ocH
cos @
« obwvem Terpadapa PABC wuaxoautrcs mno dopmyne: V =AC-BP-p-sing, rae p u ¢ —
COOTBETCTBEHHO pACCTOSIHUEC M BEJIMUMHA Yriia Mexay peopamu AC, BP;
* 00bEMbI TETPAdAPOB;
4) C paBHbIMH OCHOBAHMSIMH OTHOCATCS Kak JUTMHbI UX BBICOT, ONYLIEHHbIX HA 3TH OCHOBaHUS;
0) ¢ paBHBIMH BbICOTaMH OTHOCATCS KaK IIOLIAAH UX OCHOBAHUH;
B) MMECIOLIUX PpaBHbIC TPEXTPAHHBIC YTJIbl, OTHOCATCS Kak MpoOM3BEACHMS MIMH pedep,
00pasyoLMX 3TH YIJIbl;
* CCNM:
a) Bce OOKOBbIE pedpa NUpamMHAbl PaBHBI MEKLY COOOMH, TO OPTOrOHANBHOH NMPOeKLUKEH BEPLUHHBI
MUPaMK/Ibl ABISETCS LEHTP OKPYXKHOCTH, OMMCAHHOM OKOJIO €€ OCHOBAHMS; B YaCTHOCTH, €CJH
OCHOBAHHCM TAKOH MUpaMuIbl ABIAETCS NPAMOYrO/ibHbIH TPEYroJbHHK, TO OPTOrOHaJbHOH
NPOEKLMEH BEPLIMHBI 3TOW MUpPaMHUAbI Ha €€ OCHOBAHME CINYXMUT CEpellMHa TUIOTEHY3bl
TPCYroibHUKA-OCHOBAHHS;
0) Bce ABYrpaHHble YMbl NUpaMuAbl NMpH pebpax ee OCHOBAHHS paBHbI Mexay coboi, To
OpPTOrOHalIbHOM MPOEKLIMEH BEPLUMHBI TaKOH MUpPAMHAbl Ha €¢ OCHOBAHHE SIBASCTCS LCHTP
OKPYXHOCTH, BIIUCAHHOI! B 3TO OCHOBAHHE;
B) POBHO 0JHa OOKOBas rpaHb MUPaMHAbI MEPrEeHUKYJISPHA MIAOCKOCTH €€ OCHOBAaHHUS, TO
OpPTOroHa/IbHOW MpPOEKIIMeH BEpLIMHbBI TAKOW NHUpaMuibl HAa €€ OCHOBAaHHE SIBJIAETCS TOYKa
npsiMOi, npoxoasLiel yepes CTOPOHY 3Toii OOKOBO# rpaHu
r) aBe cocefiHue OOKOBbIE TpaHW NMUPAMHUbL MEPHeHANKYJISPHBI TIOCKOCTH €€ OCHOBAaHMUS, TO
BHICOTOH Takoil nupamuapl sipasiercs oOuee OokoBoe pedpo AaHHBIX OOKOBLIX IpaHeH;
1) ABe HE cocelHre OOKOBbIE TPaHK MUPAMU/Ibl TIEPNEHTUKYISIPHBI. NIOCKOCTH ee OCHOBaHMUS, TO
OCHOBAaHMEM BbICOTbl TAKOW MUPaMM/Ibl SBISETCS TOUKA NEPECeHYEHUs MPAMBbIX, COJEpPHKALLHX
CTOPOHbI OCHOBAHKS MUPAMUbI, JIEKAUIME B 3TUX NEPIEHAUKYJIAPHBIX MPaHsx;
ymems! -
* BEPHO W HAr/1HO M300paxars:
a) NpaBU;IbHbIE MUPAMU/IbI; ,
6) nupamuny, Bce GokoBble pebpa KOTOPoH 06pa3ylOT paBHbIE YIlbl C MJIOCKOCTHIO €€ OCHOBAHH
(Bce DokoBble pebpa nupamuabl paBHb MEKIY coGoit);
B) NUpaMHJY, BCE ABYTPaHHbIE YIJIbl KOTOPOH Npu pedpax OCHOBaHMs PaBHbl MEKAY COOOH;
) NMpaMuay, pOBHO 0o/iHa GOKOBast rpaHb KOTOPOHM NeprneHaUKYIIpHa MIOCKOCTH ee OCHOBaHHUS;
A1) nHpamMHuay, ABE cocenHue (e He coceAHHe) OOKOBbIE IpaHW KOTOPOH NeprneHAHKYASpHbI
N.I0CKOCTH €€ OCHOBAHMS;
* CTPOWTb CCUCHMA PAJIMUHBIX BHU/JOB THPaMWL PaIMHHBIMK METOJAMH M HAXOAWTh NOIIEIU
MONYHEHHBIX CEUECHHUH, apIyMEHTHPOBAHO OObACHSS KAX/IbIH «1lar peLieHHs»;
* HaxoQWTh MoWaau OOKOBOH M TMOTHOU MOBEpXHOCTEH, 00beM pa3nuYHBLIX BHAOB nUpamui (B TOM
UMCHIE, YCEUEHHbBIX), KOPPEKTHO apryMEeHTHPYs! KK AbIH «LIar pelieHus».
[IpaBunbHble MHOTOIPAHHUKH
JlokazatenbcTBo Teopembl [ekapra-Diinepa 1yia BbINYKJIbIX MHOMOrPaHHUKOB. Buibl, s1eMeHTbI
M CBOMCTBA TMNpPaBH/IbHBIX MHOTOrpaHHUKOB. Bbluvcnenue mnnowaaeil noeepxHocTe U 0GBLEMOB
MPaBUILHLIX MHOrOTPAHHHMKOB. PelleHWe 3ajay Ha Bce BUAbI TNPABUIbLHBIX MHOFOIPAHHHKOB.
OcHosnast yeiw:
* noxasaTb Teopemy Jlekapra-Oiinepa aAns BbINYKJIbiX MHOTOTPAHHUKOB;
* BBECTH MOHATHE MPABUIIBHOTO MHOFOTPAHHHKA;,
* I0Ka3aTh TEOPEMY O CYILECTBORAHUU MSITH THIOB NPABUJIbHBIX MHOTOIPaHHUKOB;,
* U3YUHMTb CBOICTBA MPABHIILHBIX MHOTOIPAHHHKOB; '
* (GOpMMpOBaTE YMEHHS YYAIlMXCS BEPHO W HAMUISIIHO W300paxaTh [MPaBUIIbHBIC MHOTOrPAaHHUKH,
CTPOMTL UX PAa3BEPTKH U CKIICHBATb MOJEIIH;
* GOpPMUPOBATL YMEHUS yUalllUXCs:
a) CIPOMTb CEYEHHUs IPABHIIbHBIX MHOFOTPAHHUKOB pPa3fvMUHBIMM METOAAMM M HAXOJMThb
IJIOWAAH  TOJYYEHHBIX CCUYCHUH, apryMEHTHPOBAZHO OODBACHSS KaXIblH «llar peulcHHs»;
6) HaxoaWTh NUOWAAM OOKOBOH M MOJAHOH NOBEPXHOCTEH, 00bEM Pa3iIMUHBIX NPaBUJIbHBIX
MHOIOI'PaHHUKOB, KOPPEKTHO apryMeHTHpys KaXK bl «war peLieHus».
B pesynbrare mu3yueHuss 9TOM  TeMbl Ha NPOQUILHOM  YPOBHE YYE€HWUK JOJDKEH




SHAM/ NOHUMAMNb!

* I0Ka3aTeIbCTBO TeOpeMbl JlekapTa-Ditnepa 415t BBIMYKIIBIX MHOTOMPAHHUKOBR,

* OMnpeaeNeHne NPaBUIbHOTO MHOIOrPaHHUKA;

* 10Ka3aTe/IbCTBO TEOPEMbI O CYLIECTBOBAHHH IISITH THITOB MPABU/IbHBIX MHOTOMPAaHHUKOB;,

* CBOWCTBA NPaBWIbHBIX MHOTOrPaHHUKOBR; ‘

yMems!

* BEPHO W HAMIAAHO W300paXkaTh NPaBUIIbHBIE MHOTOrPAaHHHWKM, CTPOMTb WX Pa3BepPTKH W CIJIEMBATb
MOJIEJIH;
* CTPOWTb CEYCHMs TMPaBHIbHBIX MHOTOTPAHHHUKOB Pa3ivUYHBIMK METOJAaMM M HAXOAMTb IUIOLIAAH
110/7y4CHHBIX CCUCHHH, apryMEHTUPOBAHO OOBACHSS KKAIA «LIar PeLeHUs»;
* HaxoaMTh miowanu OOKOBOH M TMONHOHW MOBepXHOCTEH, OObEM pasIMYHBIX  [PaBHJIbHbIX
MHOTOFPaHHHKOB, KOPPEKTHO apryMEHTHPYS KKK «lIar pelieHus».

®urypsl Bpamenus (24 4)

[IMIMHAP U KOHYC

[MosepxHocTb U Teno Bpawenus. Linmunap. OcHoBanus, o6pasyloiue, och, BLICOTA LIMIMHADA.
Lnnunapuyeckas noeepxHocTh BpaieHus. CeueHns LMIMHAPA MIO0CKOCTBI0. M306pakenue LMAMHApA.
Kacarenbhas niockocTs k uuanHapy. Passeprka unnunapa. Bouncienue niowanei 60koBO W 10HOMN
MOBepXHOCTEH LMAWHAPA. [Ipu3Ma, BMUCaHHAsS B LMIMHAP W ONUCaHHAs OKOJIO LMaMHapa. Brlumcnenue
o0beMa LHJIHHIIPA.

KoHyc Bpawenus. Bepuuna, ocHoanue, ofpasyiolime, och, BbICOTa, OOKOBas W [MONHAs
MOBEPXHOCTH KOHYca. CeueHust KOHyca MI0ckoCcThiO. PaBHocTopoHHui konyc. KacarenbHas niockocTb K
kOHycy. M3o0paxenne konyca. PassepTka. Boiuncnenue riowaneii 60koBoM ¥ MONHON NoBepXHOCTEH
koHyca. CBOMCTBA napajieNbHbiX CcedeHHi KoHyca. BrincaHHble B KOHYC M OMHUCAHHBIE OKOJO KOHYCa
nupaMuabl. LiUnuHap, BnucaHHblil B KOHYC.

YCeueHHbIH KOHYC: OCHOBaHHMs, 0Opa3yloliHe, BbICOTa, OGOKOBas W I10JIHAs NOBEPXHOCTH.
Bbruucnenvre nnouane# 60xkoBoi M MOTHON NMOBEPXHOCTEH YCEUEHHOIO KOHYyca. BbiuMcieHHe 06BbeMOB
KOHYCA W YCEUEHHOrO KOHyca.

OcHoBHAS Yeub: _

° BBECTH OMpPE/C/ICHMS: LWIHHAPA BPALLEHUI W KOHYCa BPALLUEHHs], X 3JIEMEHTOB; OCHOBAHUS, BbICOTHI,
ocH, o0pasylolieH, pajpyca OCHOBaHMS, MEPINEHIMKYJAPHOIO cedeHHs; OOKOBOH M MONHOM
NOBEPXHOCTEH;

* BbIBECTH (POPMYJibl BbIuMCIEHHs TToWanu GOKOBOM M 10JHOM NMOBEPXHOCTEH, 00beMa LMAMHAPA U
KOHYca,;

* GOpMHPOBATL YMEHMS YuaLUMXCsi BEPHO M HAIISAHO M300paXKaTh [PU3MbI, MUPAMHbI, MPABHIbHbIC
MHOTOTPaHHHKH, BIMHCAHHbIE B LWIMHADP M KOHYC; KOPPEKTHO apryMeHTHPOBAThb. YTBEPIKIEHH,
BO3HHUKAIOLLME MO XOAY PelleHHs 331241 HAa KOMOHHALIMIO MHOIMOTPAHHUKOB € LIMJIMHAPAMH M KOHYCAMH.

B pesymbrare m3ydenus 31O Tembl Ha NpPoQUILHOM  YPOBHE  YYEHMK JOIKCH

3HAMb/NOHUMAMb
* ONpPEAC/ICHHE LUMINMHAPA ¥ KOHYCa BPALICHHs, UX DJIEMEHTOB; OCHOBAHHS, BLICOTbI, OCH, 00pasytoliei,
pannyca OCHOBAaHHS; MEPNCHANKYJIAPHOIO ceveHus; DOKOBOH M MOJIHOM MOBEPXHOCTEI!;

* 11000e NEpreHUKYIIPHOE CeUeHHe LMIMHAPA (KOHYCa) €CThb KPYT, a NepreHAMKYISpHOe ceueHue
OOKOBO# NMOBEPXHOCTH UMIIMHAPA — OKPYXKHOCTb; LIEHTPbI 3TUX OKpYIKHOCTEH M KPYroB — TOUKHM
nepeceyeHHs CeKYLIMX MIIOCKOCTEH M OCH LIWJIMHApA (KOHYCa),

* OCEBbIM CEYEHWEM UWIMHIpPA BPALLEHHMs SABJIAETCS MPSIMOYTONLHHUK, CTOPOHbI KOTOPOrO paBHbI
AWAMETPY OCHOBaHMS M oOpasylolledl UMIMHAPA; OCEBbIM CEUEHHEM KOHYCa — PaBHOOEIPEHHbIH
TPEYroabHHK, OCHOBAHMEM KOTOPOTO CITY>KHT AHAMETP OCHOBAHUA KOHYCA;

* GopMyJIbl BBIMKCICHHS 1101111 GOKOBOH M MONHOM NOBEPXHOCTEH, 06beMa LIMAMHAPA W KOHYCA;

* J0dasi MI0CKOCTh, MPOBEACHHAs 4epe3 CepeMHy OCH LIMHAPA, pasOMBacT 3TOT LMIAMHAP Ha /Ba
PaBHOBENMKUX  Tena, 00bEM  K&KAOrO M3 KOTOPbIX ~ MOXKET  ObITb  BBIYHCJIEH MO

1
dopmyne: V =§7I-Rz ‘(a+b), rae a u b — NAKHBI OTPE3KOB, Ha KOTOphle 0Opasylowas LMIMHIpPA

AEIIUTCS CeKYLLUEeH MIOCKOCTbIO;
* NIPYU PELICHHUH 3a1a4H1, B KOTOPOH JaH NPaBH/bHbIH MHOTOrpaHHHK, BITUCAHHBIH B KOHYC, I0CTATOUHO
n306pa3nTh ceueHue HTHX GUryp IIOCKOCTbIO, MPOXOASILCH YEPE3 OCh KOHYCA W IMArOHalb OCHOBAHMS

MHOrorpaHHuKa, Toraa peucHue JIaHHOH CTepeOMeTpl/lquKOﬁ 3aJayri CBOJHUTCA K PELICHWUIO 3aaayM
ﬂﬂallHMETqueCKOﬁ;



yMemyb:
* BBIBOAMTH (DOPMYJIbI BBIUMCIIEHHS MIOIIAAM GOKOBOM: 1 MONHOMN TOBEpXHOCTEi, 0fbeMa LIMIHHAPA U
KOHYyca;
* CTPOMTH U300PAKEHHS; LIMIMHAPA U KOHYCA; MPABHIILHBIX NPU3M M THPAMK/, BIUCAHHBIX B LUJIWHAD U
KOHYC;
* KOPPEKTHO apryMEeHTHPOBATh YTBeP)KASHUS, BO3HUKAIOIIHE M0 XOAY PeLeHHs 3a1aui Ha KOMOUHALHIO
MHOTOIPAaHHUKOB C LIWJIMHAPAMH H KOHYCaMH.

Cdepa u wiap

Hlap u chepa. Xopaa, amametp, paauyc ctepsl v wapa. Mzobpaxenue chepbl. YpaBHeHuHe
cdepsl. BzaumHoe pacronokeHue cepbl M naockoctH. [lepeceuenne wapa U cepbl ¢ MIOCKOCTHIO.
[Inockocte,  KacaTenbHas K  cdepe M wapy. Teopembl 0  KacaTesibHOH  MJIOCKOCTH.
Itlapbl 1 céepsl, BMUcaHHble B LUIHHAP, KOHYC, MHOTOTPAaHHUK W ONUcaHHble okoyio Hux. Lllapbr u
cepbl, BNUCAHHBbIE B JABYrpaHHbld yroa v MHororpaHuwiii yron. lllapsi u cdepsi, Bnucanubie B
NpaBH/IbHbIE MHOTOTPAHHUKH W OMHCAHHBIE OKOJIO HHUX.

[1lapoBoii cerMeHT, ero ocHoBaHWe M BbICOTA; CerMeHTHas noepxHocTh. LllapoBoii ciol, ero
OCHOBAaHMA U BblcOTA; WiapoBoii nosc. lllapoBoii cekrop 1 ero noepxHocThb. GopMyJibl A5 BEIMHCIEHHS
niowajerd cdepbl, CErMEHTHOW MOBEPXHOCTH, UIAPOBOTO MOSCA, MOBEPXHOCTH LIAPOBOTO CEKTOpA.
@opmynbl A1s BbIMUCIEHHS OOBEMOB LIapa, LIAPOBOrO CErMeHTa, WAapoBOro CEKTopa, LapoBOro cjosl.
OcnosHast yenb: ’

* BBECTH ompeaesieHre cdepbl W iapa, ux pajgdyca 1 Juamerpa;

* BbIBECTU: ypaBHEHHE c(iepbl U HepaBeHCTBO 1uapa; (GOPMYJibl BbIYMCIEHHS MAOWIAAN NOBEPXHOCTH U
oObema Liapa, 1apoBbIX M05ca, CeKTOpa CerMeHTa;

* hopmMupoBaTL yMeHHE YHALIHXCH:

a) BEPHO M HarjsiaHo u3obpaxath cdepy B KOMOMHAUMM ¢ MHOrOrpaHHMKaMM, LIWIUHAPOM H

KOHYCOM;

§) KOppeKTHO apryMeHTMpOBAaTb YTBEPXKACHMS, BO3HMKAIOLIME MO XOAy pelieHUs 3ajadd Ha

koMOuHauMio cepbl (apa) ¢ MHOrorpaHHHKaMH, LMIHHAPOM; KOHYCOM W ApyI'MMU cdepamu

(wapamu).

B pesynbrare wusyuexus 9TOH Tembl Ha NpoQHILHOM  YPOBHE YUYEHHK  [OJDKEH

IHAMB/NONUMAMb!

* eclii cevyeHue cepbl AUaMeTPaIbHOM MI0CKOCTHIO H300paXKEHO B BUAE JJUIMIICA, TO KOHLbI AHaMeTpa
cdepbl, NepneHaUKyJspHOro 3TOMH MIOCKOCTH, HAXOJATCA HEe Ha OKPY)KHOCTH (abpuce), «u3obpaxcatoluei
cdepy, a BHYTPHU Kpyra 3TOH OKPY>KHOCTH;

* IJIOCKOCTh, KacatellbHas K cdepe, nepreHjAuKyJisipHa pajuycy, NpOBEJEHHOMY B TOUKY WX KacaHWs;
* eciiM npsaMas a kacaetcs cdepbl B TOuke M, TO 3Ta npsMas Kacaercsi B TOuke M TOH OKpYIKHOCTH
0oNIbLIOro Kpyra, KOTOpas ABISCTCS cedeHueM cepbl H AUaMETPaJIbHOM FJIOCKOCTH, NPOXOstileH yepes
[PAMYIO a;

* eciii paccTosiiue d ot LeHTpa wwapa (cdepbl) 10 JaHHOM MIOCKOCTH MeHbLIe paauyca R wapa (cdepbl),
TO nepeceveHveM wwapa (cdepbl) ¢ MIOCKOCTHIO siBiseTca Kpyr (okpykHocTh). LienTpom sroro kpyra
(9TO# OKPY/KHOCTH) SIBJISE€TCS OCHOBAHWE MEPHEeHANKYJISpa, NPOBEASHHOro U3 LeHTpa wapa (cdepbl) Ha
AaHHYIO TJIOCKOCTb, MAM caM UeHTp wapa (cdepsl), ecad IJIOCKOCTb MPOXOAMT  yepes

3TOT LeHTp. Panunyc r ceuenust pasen 7 =+ R —d*;

* €C/IM PACcCTOSIHUE OT LeHTpa luapa (cdepbl) 10 AaHHOH MIOCKOCTH paBHO paauycy apa (cdepsl), TO
TJIOCKOCTh kacaeTces 1apa (chepbi);

envametrp wapa (chepbl), aensmmi  ero  Xopay ronosiam, MEPNEHAMKYJIApeH 3TOH  XOpae;
* OTPE3KH BCEX KACATENbHBIX MPSIMBIX, MPOBEACHHbBIX K 11apYy U3 OAHOH pacroiOKEHHOH BHE Lapa TOUKH,
paBHbI MEKY COOOM;

* MPOU3BEAEHUS J/THH OTPE3KOB XOPA Lapa, NMPOXOAALIMX Yepe3 OJHY U Ty Ke¢ BHYTPEHHIOI TOUKY Luapa,
ecTh BeJMuMHA NocTosiHHas (pasHas R° —d”, rae R — paauyc wapa, d — paccTosHHE OT LEHTpa Liapa
JI0 JTAHHOM TOUKH);

* €C/M M3 OJHOW M TOH e TOUYKW BHe Uiapa NpOBEIEHbl K HEMY CeKylllas W KacaTejibHad, TO
Npou3BeAeHUe AJUHBI OTpe3Ka BCell cekyllieil Ha ANMHY OTpe3Ka ee BHelUHel 4acTH paBHO KBaapaTy
JUIMHBI OTpe3Ka KacaTe/bHoM (M paBHo d° — R”, rne R — panuyc wapa, d — paccTosHHe OT ueHTpa
1apa 0 JaHHOW TOUKH);

* onpenenaeHue cdepsl, BIMCAHHOH B IBYTPaHHbIH H MHOTOIPaHHbINA YroJ;

o “_



* MHOKECTBO BCEX TOHYEK ABYIPAHHOrO yIiia, PaBHOYJAIEHHBIX OT ero rpaHei, ecTb GHCCEKTOpHas
AONYTMAOCKOCTh 3TOr0 YIa; B HEH JIEKAT LEeHTPbl BeeX cep, BIIHCAHHBIX B 9TOT YroJl; MHO)KECTBO BCEX
TOYEK MPOCTPAHCTRA, JIEXKALINX BHYTPH TPEXTPAHHOIO Yrjla M paBHOYJANCHHBIX OT €ro rpaHei, ecTb ay4
NpsAMOH nepeceueHrs OUCCEKTOPHBIX MOMYMIIOCKOCTEH JABYIPaHHbBIX YIJIOB 3TOrO TpexXrpaHHoro yria. Ha
3TOM JIyue JIeXKaT LIEHTPbI BceX cdep, BIUCaHHBIX B TPEXIPAHHbIH yroJ;

* ec/ln cepa paaMyca m BOMCAHA B TPEXTPAaHHBIH YroJl, BCe MIOCKME YrJbl KOTOPOro ApsMbie, TO AJis

paccTosiHUs M OT LeHTpa cdepbl 10 pebpa TPEXIPaHHOTO yIya CNPaBeAIMBO M=T 2, a 1718 paccTosHus d

OT LieHTpa d2TOH cdepbl IO BeplUIMHbI TPEXIPaHHOrO yria BblrojHsercs: d=r3« onpeaenenus cdepbi 1
apa, BIMUCAHHbIX B MHOTOrpaHHUK u OMKMCaHHbIX OKOJ10 Hero;
* uT00OBl OKOJIO MHOFOrpaHHMKA MOKHO Obl10 onucath cdepy (wap), HeoOXoaUMO, HTOObI 0KOJI0 1000
€ro rpaHu MOXHO ObIIIO OMHCATh OKPYIKHOCTb (KPYT), TPH 3TOM LIEHTP OIMCaHHOM cepbl (ONUCAHHOIO
1apa) NPOEKTUPYETCS B LIEHTP OMHCAaHHOH OK010 11000H rpaHH OKPY>KHOCTH (OMMCAHHOTO Kpyra);
NEePHeHANKYISp, ONYyLEHHbIH U3 LEHTPa ONMCAHHOM OKOJIO MHOrOrpaHHuka cdepbi (ONUcaHHOro 1apa)
Ha pebpo MHOrorpaHHHKa, JenuT 3T0 pebpo, kak xopay coepb  (wapa), nononam;
* HeJlb3s onucaThb cepy 0kon0 11000 HAKIIOHHON MPH3MBI; :
* paanyc cdepbl, BIUCAHHOW B NPU3MY, PABEH PaHYCy OKPYXKHOCTH, BIIMCAHHOM B OCHOBAHHE MPH3MbI;
* BCE BbICOTHI MPaBWILHOI'O TETPaapa NMPOXOIAT Yepe3 LCHTP OMUCAHHON OKOJ0 Hero (BMUCaHHOW B
Hero) cdepsi; :
° B LWIMHAP MOXHO Bnucarb cepy Toraa M TOJAbKO TOrJA, KOrJA OH PABHOCTOPOHHMIA;
° NpPH PELICHWH 3aJa4yu Ha KOMOMHauMIO cdepbl M KOHyca (LMIMHAPA) MWCIONb30BaTh CEYCHHA
xkomMOMHaUMK cdepbl ‘M KOHyca (LWJIMHAPA) IHaMCTPATbHOM [IOCKOCThIO cdepbl, coAacpKallei och
KOHYyca (LMnuapa);
* NpPU PEUWIEHHH 3a1a4H, B KOTOPOH JaHbl ABe, Tpu U Oosiee monapHo Kacatouuecs cdepbl, YA0OHO
«NPUBJEKATbL HA NOMOLLb» TPEYTOJIbHUK WM TETPa3Ap ¢ BEpLUIMHAMK B LEHTpax AaHHbIX cdep;

yMemy.!
* BbLIBOAMTL (POPMYJIbl BBIYMCACHHS TJIOLLAAM NIOBEPXHOCTH M 00beMa Lapa, WapoBbIX nosca, ceKTopa,
CermMeHTa;
* BEKTOPHO-KOOPAMHATHbIM METOJOM pellaTh 3aJauyd Ha KOMOHMHaUMHU cdepbl ¢ MHOIOrpaHHUKAMMU;
* BEPHO M HarsaHo u3o0paxkkaTh cdepy B KOMOMHALUMH C MHOTOrpaHHUKAaMM, LIMJIHHAPOM, KOHYCOM H
ApYTUMH cepamu;
* KOPPEKTHO apryMEHTHPOBATH YTBEPIKACHHS, BO3HUKAKOLLME 110 XO/1y PEILEHHA 3a1a4H HA KOMOHHALHIO
cepbl (11apa) ¢ MHOrOrPaHHUKAMH, UMIIMHAPOM, KOHYCOM H APYrMMH chepaMu (Luapamu).

NudopmanuonHoe obecneyenne nporpaMmmbl
Jlutepartypa

1. Teomerpus. 10 kn.: Yued. [{nsg obuieobpazoBareibHbIX YUpexkaeHUi ¢ yriy0.1. 1 npoduiibHbIM

w3yueHuem matematuku / E. B. TTotockyes, JI. . 3Basuu. - M.: [Ipoda, 2003-2013

['eometpus. 11 kn.: Yuel. [lng obuieobpazoareiibiblX Y4pexkaeHuii ¢ yray6.. v npoduibHbIM

uzydenunem matematuku / E. B. TTotockyes, JI. M. 3asuu. — M.: Jlpoda, 2003-2013

3. Teomerpus. 10 kn.: Bapaunnk ans o6eobpa3oBaTebHbIX YUPeKIeHUH ¢ yriayOut. 1
npoduiabHbIM U3yueHHem matemaruku / E. B. [Totockyes, JI. U. 3saBuu. — M.: Jipoda, 2003-
2013

4. Teomerpus. 11 xn.: 3anaynuk 1ns 001eo0pazoBaTesIbHbIX YUPEXKACHHUH ¢ yrityOn. u
npoduibHbiM U3yueHuem Matemardku / E. B. [Totockyes, JI. H. 3saBuu. — M.: Jlpoda, 2003-
2013

5. Teomertpus. 10 ri.: Mertoauueckoe nocodue k yuebuuky E. B. Totockyesa, JI. U. 3saBuua
«l'eometpus. 10 knacey» / — M.: llpoda, 2003-2013

6. Tl'eometpus. 11 kn.: Meroauueckoe nocotue k yueburky E. B, [Torockyesa, JI. U. 3paBuua
«I'eomeTpus. 11 knace» / — M.: Jlpoda, 2003-2013

7. l'eomerpus 10-11 k. [TpodunsHsiii yposens : nporpamma YMK E. B. Tlotockyesa, JI. . 3saBuua
s obeobpazoBarenibHbix yupexaenuit / E.B. Ilorockyes. — M.: Jlpoda, 2010.
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IIpumMepHoOe NoO4YaCOBOE NJIAHUPOBAHHE
10 kaacc
(3 u B Hepento, Beero 102 4)
Beeaenue B crepeomerpuio (ypoku 1—S8)

[Tpcamer  crepeomerpun. IlpocTpaHcTBeHHble Qurypbl: KyO, napanienenunes, npusMa,
nupamuia, chepa W wap. OCHOBHbIE MOHATHS CTCPEOMETPHH. AKCHOMBI CTEPEOMETPHM. AKCHOMBI
CTEPEOMETPHUH B 33/1a4aX Ha JI0Ka3aTelNbCTBO U MOCTPOEHHE C UCTONb30BAHHEM Mojienel U n3obpaskeHUiH
Ky0Oa, TcTpasapa, nupamuapl. (1 1)

Cnencreus u3 akcuoM. Teopembl 0 MIIOCKOCTH, NPOXOJAIIEH: Yepe3 MPSIMYIO W He Jie)Kallyo Ha
HEW TOUKY; uepes JIRe MepecekarouiMecs npsaMble; yepes JiBe napannenbHole psamMeie. PeileHne 3anayu Ha
NMPUMEHEHHE AKCHOM CTEPEOMETPHUH M HX CIIEJICTBHI C UCTIONb30BAHHEM Mojaenel u u3obpaxeHuii kyOa,
napajijienenunesia,nupamMmuibl. (2u)

Ilepeceuenne npsamoit W MNIOCKOCTH, ABYX TUIOCKOCTEH. TexHMKa BbIMNOJHEHUsS TNPOCTEHLINX
CTEPEOMETPUUECKUX  uepTexeil. PeileHue  KOHCTPYKTMBHBIX M BbIUMCIIMTEJIBHBIX — 3ajau ¢
MCIOJIL30BAHHEM H300PaKEHUI MHOTOYIOJIbHUKOB, Kyba, TeTpasapa. (24)

Pelwienne 3aaau cTepeoMeTpuMM Ha J0Ka3aTenbCTBO, MOCTpoeHHe, BbluucieHue. llocTpoenue
ceuyeHUH  kyba, Terpadipa, nvpaMuabl. Beluucnenwe  nnomaaed  aTMX  ceueHuit.  (2u)
I'padmueckas pabora Nel. Tema: CneActBus w3 akcHom crepeomeTpuu. 3ameuanue. |'paduueckas
pabota Nel MoxkeT ObITh MPEAIOKEHa YHALIMMCS B KAUeCTBE CNeLUaNbHOr0 JOMALIHEro 3aAaHusl.

Koumpoaenas paboma Nel(1u)

IIpsimbie B npocTpancTse (Yypokn 9—16)

INepecekatouirecs, mapasienbHble W CKpeLLUBalOLMecs TMpsMble B TpocTpaHcTBe. IlpU3Haku
CKpetuuBaroluxes npaMpix. Pellenue 3anauy Ha B3aUMHOE pAacroOKEHUE MPSMbIX B NMPOCTPAHCTBE C
MCTMOJIb30BAHUEM MOJeNel U u300paxxeHHii MHOTOrpaHHHUKOB (2 u)

CaoifcTa napaienbHbIX MPAMBIX B NpocTpaHcTe. Teopema O JBYX NapajiefibHbIX APAMBIX,
OllHa W3 KOTOpbLIX nepecekaet nnockocTs. HpruizHak mapannensHoctr npaMbix. TlapannenbHbie NpsMble B
3a71a4ax Ha J10Ka3aTefbCTRO, NOCTPOCHHE U BhlukcieHue.(1 u)

Hanpasnenne B npoctpaHcre. Teopema o paBeHCTBe ABYX YIJIOB € COHAMNpaBjieHHbIMH
croponamu. OnpeaeneHue yria Mexxiy CKpelliMBalolMMHUces NpsiMbiMy. Pelsenue 3apnad Ha BblUMCIeHHE
YIJIOB MEXAy MNpsSIMbIMM B MPOCTPAHCTBE C HCMOJIb30BaHMEM H300paxkeHHi kyDa, NpaBUIILHOrO
TETPas/ipa, a TAk’kKe MHOTOYroJIbHHKOB, PACHONOKEHHbBIX B PA3IMUHBIX NIOCKOCTX. (1 1)

Peluenye 3amay Ha B3aMMHOE pacnojioKeHWe MpsAMbIX B npocrpaHcTe. M3o0paxkeHue
(NpoBefieHUE) Ha MIOCKOCTH (B TETPAAM) NPAMOM, NPOXOASLICH B NPOCTPAHCTBE Uepes AAHHYIO TOUKY: a)
napaniesibHO JaHHOH NpAMoil; 0) nepneHaAMKysIsIpHO JAHHOH MpSMOI; B) CKpeluuBatollieiics ¢ JaHHOH
npsmMoil (Ha n3o0parkeHusx Kyba, NpaBUIILHOTO TeTpasapa). Yncio penseHuit 3a1aum Ha nocrpoerue. .. (2
).

[loBTOpeHHe TEOpEeTHYECKOro MaTepuasa O B3aMMHOM pACTONIOKEHHH JBYX TMpPSMBIX B
MPOCTPAHCTBE B 33/1a4aX Ha A0KA3aTe/IbCTBO, NOCTPOEHHE, BuluUcaeHue (1 1)

Koumpoavnas paboma Ne2 (1 )

Ilpsamas 1 nJ1ockocTh B npocrpanctTBe (ypokn 17—43)
[lapanjienbHble NpsMas W MI0CKOCTb
(ypoxn 17—25)

Onpegenerde napaiielibHbIX OPAMON M MiockocTH. [lpusHak napamienbHOCTH MNPAMON M
naockocTH. Pelienre 3agayu Ha A0KA3aTeNIbCTBO C UCMOJIL30BAHMEM TPU3HAKA NAPATUIETLHOCTH NIPAMON K
NJOCKOCTH. PelleHne KOHCTPYKTHBHBIX 3a1ay CTEPEOMETPUM O MPOBEJSHUM uepe3 AaHHYlO TOUKY: a)
npsiIMOi, NapasieNbHON JaHHOH MIOCKOCTH; ) MIOCKOCTH, napajieibHoi JaHHoH npsMoi. (2 1)

Teopema o nMHUY NepeceyeHUst ABYX MIIOCKOCTEH, OJIHA U3 KOTOPBIX MPOXOAUT Yepe3 MpsaMylo,
napanienbHyo Apyroil miockoctd. Teopema O JHMHWUM MEpeceueHUs] ABYX IUIOCKOCTEH, Kaxjaas U3
KOTOPbIX MPOXOAWT 4epe3 OAHY M3 ABYX MapauleNbHbIX NpaMblx. Teopema o MIocKOCTH, MPOXoAsLIei
yepe3 OAHY W3 JIBYX CKpelMBAIOIIMXCA MPsiMbIX NapanienbHo apyroi npsamoii. Pewenue 3anau Ha
CBOWCTBA MapalieNbHbIX MPAMOH W TMIOCKOCTH C HCMOJNIb30BAaHMEM M300pakeHWH napannenenunena,
KyOa, nupamuasi. (3 1)

Pewienne 3agay Ha MOCTpoeHHE cedeHWi napauienenunena, Kyba, TeTpadapa MiaOCKOCTbO: a)
napauieibHOH AaHHON mpsmMol; ©) napanienbHON AaHHOH nNOCKOCTH. BbluuciaeHue nuoinaaci
NOCTPOCHHBIX CCUCHHH. (2 1)

[ToBTOpCHHE TECOPUM O MapaniesbHOCTH NPAMBIX M MJIOCKOCTEH B 3a/a4aX Ha J0Ka3aTelibCTBO,
NIOCTPOEHHE M BblUHUCeHHE (2 )

T “_



IlepneHaukynspHble NpsAMas | IJ10CKOCTh
(ypoku 26—34)

Onpesenenue npamMoi, nepneHaAUKyasSpHoM miockocTy. [IpusHak nepneHaAnKyIApPHOCTH NPAMOI
M MJOCKOCTH. PelleHHe 3aJay Ha /10Ka3aTejbCTBO, MOCTPOSHHWE W BbIYMCIEHHE C HWCHOJbL30BaHHEM
NpU3HaKa NeprneHAUKYASIPHOCTU TIPSIMOH U MA0CKOCTH. (2 1)

[lepnenaukynap v naxionnas. Teopembl 0 JIMHAX NEpreHAMKYApa, HAKJIOHHBIX W MPOeKUUi
OTHX HakNOHHbIX. Teopembl o Tpex mnepnenaukyngpax (nmpsmas u oOparnas). Peiuenue 3anay Ha
J10Ka3aTebCTBO, [OCTPOEHHE W BLIYMCICHHE C MCMOAb30BAHHEM [pU3HAKA MEPNEHAHKYISPHOCTH
NPAMOH M MIOCKOCTH, TEOPEM O Tpex NnepreHAuKysipax (2 u)

Teopema o 1ByX napaijenbHbIX MPSAMbIX, OJHA W3 KOTOPbIX MEPNEHAMKYJSPHA [JIOCKOCTH.
Teopema o0 aByX npAMbIX, MNePHEHAMKYJSPHBIX TMJIOCKOCTH. Pewenue 3azau  Ha  cBOMcTBa
nepneMKyaapHbIX MPSAMbIX U mockocTei. (2 u)

[Toctpoenue: a) muIOCKOCTH, MpoXonsuied udepe3 JaHHYK) TOUYKY MEpPNeHAMKYJISPHO AaHHOH
npamoi; ©) mnpAmoil, Mpoxoasilel Yepe3 JAHHYK TOYKY [EPHNEHAUKY/ISPHO JAaHHOM [JIOCKOCTH.
[1posenenne B3aMMHO NMEPNeHAUKYJISAPHBIX NPAMBIX U IJIOCKOCTEH Ha W300paXkeHUsX KyOa, 1paBUIIbHOIO
TeTpa3/pa, NPSMOYroibHOTO napanieienunesa. Boluucienye paccTosHui, niowanei cedenuii kyGa,
NPaBUALHOTO TeTpasapa. (2 u)

Koumponvnas paboma Ne 3. (1 u)

Yron Mexay npsaMou U N0cKocThio (YpokH 35—43)

Onpenenenne yrna Mexy HaKJIOHHOM M ILIOCKOCTbIO. O BeJIHYMHE YIila MEXK/IY HAKJIOHHOW W
IJIOCKOCTLIO W MEeTOJax ero HaxoxkaeHus. PeuleHue 3aay Ha HAXOXKIACHHE Yria MExKAy NpiMOi W
JIOCKOCTBIO ¢ MCHOJIL30BAHUEM M300pasKeHU KyOa, NMpaBUIbHOrO TETPasapa, MPaBUIbHOH NUpaMHbL.

(3u)

[MapaiuiesbHoe npoexktrporanue. [IpocToe OTHOLICHUE TPeX KONJMHCApHbIX Toyek. CBoiicTBa
napajuieJbHOro npoekTHpoBaHus. OpTOroHajlbHOE NPOEKTHPOBaHHE, ero cBokcTBa. Peenue 3anauy. (3u)

IlosTOpenne TeopHM O B3aMMHOM pAaCIIOJIOKEHUM MPSAMbIX W [UIOCKOCTEH B 3ajavax Ha
J10Ka3aTe/ibCTBO, NOCTPOEHHE H BbiuucieHue. (34)

IlnockocTn B npocrpancre (Yypokn 44—60)
[NapannenbHble naockoctu (ypoku 44—51)

BzaumHoe pacrnonoxkeHve ABYX Mjockoctell B mpocTtpaHcTBe. OrnpeaesieHHe NapaiesbHbIX
naockocTel. [Ipu3Haku napanienbHOCTH ABYX NJIOCKOCTEH. Peluenue 3a7:a4 Ha NpyU3HaK napajiiebHOCTH
IBYX IJIOCKOCTEH € UCII0Ab30BAHHEM H300PaYKEHUH MHOTOTPAHHUKOB. (24)

TeopeMa O NMHMSX MNEPECEHEHUs ABYX NApaIebHbIX TUIOCKOCTEH TPETheH MIOCKOCTBIO.
Teopema 0 npsaMoli, nepecexkatrouieil 0AHy W3 ABYX NapajfiesibHbIX MiockocTe. Teopema o niockocTH,
nepeceKkaloled OAHY M3 [ABYX MNapaiieibHblX TMOCKOCTeH: PelleHue 3azau Ha A0Ka3arenbCTBO,
BbIYMC.IEHHUE, NOCTPOEHUE CEYEHUH MHOrOTPAaHHUKOB. (2 1)

Teopema 0 M0CKOCTH, KOTOpas napajijiejbHa JAaHHOH [UIOCKOCTH M MPOXOAUT uYepe3 TOUKY, He
JIeKauylo B JAaHHOM MAOCKOCTH. TeopeMa © TPaH3UTHBHOCTH NapaljiesIbHOCTH TUIOCKOCTEH B
npocrtpancTse. PeleHne KOHCTPYKTUBHbIX 3a/1a4, 3a4a4 Ha J10Ka3aresibeTBO U Bbluuciienue. (1 1)

Teopema 00 orpeskax napauic/ibHbIX MNPAMBIX, 3aKIHOUCHHBIX MCWJIY ABYMS MapaiicibHbIMH
naockocTaMid. Teopema O MpAMOH, NEPNEHAMKYASPHON K OAHOM W3 [BYX Mapajjie/ibHbIX MJIOCKOCTEH.
Peuichue 3anau (1 )

[ToBropeHue B 3ajavax MaTepuala O MapajuleNbHOCTH WU MEPNEHUKYISIPHOCTU MPAMbBIX W
MJIOCKOCTEH € UCTI0B30BAHUEM H300PaKCHUH MHOTOrpaHHUKOB. (1 1)

['patmueckas pabora Ne 2. Tema: [MapannensHocTh B npocTtpaHcTee. 3ameuanue. T paduueckas
padora Ne 2 MoxkeT ObITh NPEAAOKCHA YUaUIMMCS B Ka4ecTBe CNEelHanbHOro A0MallHero 3ananus. (1 u)
Koumpoavnas paboma Ned (1 )

Yroa MexAcly ABYMS IJI0CKOCTIMH (VPOK 52)

JByrpanHbiil. yroji. JInHedHbldi yron ayrpaHHoro yrna. Teopema © JiMHEHHOM yrie
ABYTPAHHOrO yriia. Yron mMex iy AByMs IJI0CKOCTAMH. MeTO/ bl HAXOKEHHS ABYFPAHHBIX YIJIOB U YIIIOB
MeXay ABYyMsl MjockogTsMd. PelieHue 3azad ¢ MCHOb30BaHMEM [PaBMILHBIX MHOIMOIPaHHUKOB M
MHOIrOYIrOJIbHMKOB, HE JIeKalMX B 0AHON niiockocTH. (1 u)

[lepnenaukyssipHble miockocTy (ypoku 53—60)

[TepnenaukynsapHsle nnockoctH. llpy3Hak nepneHAMKYNSPHOCTH ABYX TulockocTed. Pelinenue
3a]a4 Ha OfpejiefeHHe M MPU3HAK MNepPHeHMKYJIAPHBIX TUIOCKOCTEeH, HCNOb3ys W300paeHus
NPaBUILHOIO TETPadAPa, NpaBuibHON MupamMuabl, kyba. (1u)




Teopema o npsaMoil, NnepneHANKYIIPHON JIMHUH TIePeceyeHus ABYyX B3aUMHO NMEpneHANKYSPHBIX
TUIOCKOCTEH W Jiexkalllell B ofHOW M3 HMX. Teopema O NMpsAMOMW, MEpNeHAMKY/ISIPHOH OLHOH W3 ABYX
B3aMMHO MEPIICHAUKYJISPHBIX MIOCKOCTEH U UMEIOLICH cO BTOPO#H MJ1I0CKOCTbIO 00LLyI0 TOuKy. Teopema
O JIMHHM NEPEeCcEUCHHst ABYX IJIOCKOCTCH, MEPreHAMKYASIPHbIX TpeTheH. PelleHue 3amau Ha CBOMCTBA
NEPHCHAMKYJIIPHBIX NAOCKOCTEH (2 4)

OOwKii  NepneHauKy/sp ABYX CKPELIMBAMOUIMXCA TMpAMbIX. PaccTosiHue Mexay JAByms
CKpCLUMBAIOLIMMHUCS NpsMbiMU. PellieHne 3a1a4 Ha HaXOX/IEHUE PAaCCTOSHUA MEKY CKPCLIMBAIOLLIUMHCS
NpAMbIMH, HCTOJIBL3YS H300paXKeHUs NPaBWILHOTO TeTpasapa, Kyba (2u)

Teopema 0 moaAM OPTOrOHANBHOMN MPOEKUHWH MHOFOYTOJbHUKA W €€ 3HAYEHHE TIPH PELLEHUH
3a/la4 Ha HaXOX/CHHUE: a) MIIOLIAAM OCHOBAHHS MHOTOTpaHHMKa; 0) NAOIAaal CEUEHUSI MHOTOIPaHHHKa;
B) JABYFPAHHOIO yrja fpu pedpe MHOrOMpaHHHMKa; I) Yria MeX1y MJIOCKOCTAMH OCHOBAHHMS M CEUEHMS
muororpaHHuka. Pewenue 3anau. (1 1)

[ToBrOopeHne TeOpuM O [BYTpaHHBIX YIJIaxX W yriax Mexay MJIOCKOCTIMU B 3ajadax Ha
JI0Ka3aTeNbCTBO, NOCTPOEHHE U BbluMcaeHue. (1 1)

I'paduucckas pabota Ne3. Tema: ' [lepneHAMKYNSPHOCTb B  NPOCTPAHCTBE. 3aMeuanue.
I'padrueckas padora YO 3 MokeT ObITh NMPEIJIOKEHA YUALIUMCS B KAUCCTBE CIICUMATIBHOTO JIOMALLHENO
3a71aHus.

Koumpoavuas paboma Ne 5. (1 )
Paccrosinusim npocrpanerBe (ypoxku 61—69)
Paccrosnue Mexay Toukoit U Gurypoi (ypoku 61—62)

Paccrosune méxay nByms Toukamu. PaccTosHue Mexay ToUkoi M Gpurypoii. PaccrosHue mexay
TouKoW M mpsaMoi. Paccrosinue Mexay TOYKOM W niockocThio. PacctosHue mexay Toukol U chepoii.
[Tprembl HaXOXKAEHWS pacCTOSIHUE OT TOUKH A0 GUrypbl B MpocTpaHcTee. PelieHye 3aaa4 Ha OCTPOEHHE
neprieH MKy pOB, MPOBEAEHHBIX W3 BepllIMH W300paXkeHHOTo MpaBWIILHOrO TeTpa3apa (kyba) K ero
pebpam, rpaHsM, MJIOCKHUM CEYCHHSM; BbIUUCIIEHHE [TUH 3THX MEePNeHIUKYIAPOB. (2 u)

PaccTosHue Mexxy nByms durypamu (Ypoku 63—635)

PacctosiHue wmexay aByms durypamu. PaccTosHue Mexay ABYMS TnapajijielbHbIMH  TMPSAMbIMH.
PaccrosiHue mexay npsaMoi U NJI0CKOCTHIO. PaccTosiHue Mexay ABYMS MIOCKOCTAMHU. PaccTosHue mexay
CKPELUMBAIOLLMMHUCA NPAMbIMU. [IpHEMbI HAXOXKACHUS PACCTOSAHMI MCIKAY (UrypaMu B MPOCTPAHCTBE.
Peluenue 3anay Ha HaxOK/JEHHE PACCTOSHUN MEXIY CKPEUMBAKOIIMMUCS TPAMbBIMH, COJCPXKAUIMMU
pebpa NpaBuABLHOTO TETPasApa, AMaroHanu kyba. (3 u)

l'eomeTpHYECKHE MECTA TOUEK B MPOCTPAHCTRBE (YPOKH 66-—69)

['eomeTpuueckne Mecta TOUeK MPOCTPAHCTRA, CBA3aHHbIE ¢ paccTosHUsMHU. [loBTOpeHue Teoprn
B 3aJayaX Ha HaXOXAEHWE pacCTOSHUH OT JAaHHOM TOYKH [0: a) BEpLIMH W CTOPOH JAHHOTO
MHOI'OYI0JIbHHUKA (TPEYroibHHKa), MIOCKOCTh KOTOPOTO HE COJISPKMT JaHHYIO TOUKY; 0) rpaHell JaHHOTO
ABYFpaHHOro yria; B) pedep W rpaHeli naHHoro kyba (npaBUILHOrO TeTpasapa); I') MOCTPOESHHOrO
CCUYCHMS JAHHOrO MHOrorpaHHuka. (3 )

Konmpoavnas paboma Ne6. (1 4)

Ypokun 06001EeHHs MPOHAEGHHOrO MaTepHaia O NMapaie/ibHOCTH, NMEePIEHMKYIAPHOCTH, Yriax U
paccTosiHUsIX B npocTpaHcTse (ypoku 70—72). (3u)

BexTopusiii MmeToa B npocTpanctie (ypokn 73—82)

Bekrop B npocrpanctBe. EauHuunbli M HyneBoil Bektop. [lpoTHBOMoOoXKHBIE BEKTOPBI.
EAMHCTBEHHOCTh OTOKEHUS OT JaHHOW TOUKM BEKTOpAa, PaBHOro JaHHOMY BekTopy. KomnuneapHocts
JBYX BEKTOPOB W €€ IeOMEeTPHUECKHH cMbicil. JluHelHbie onepauMH Hal BeKTOpaMu (CIIOKEHHME,
BbTUUTAHHE, YMHOXKECHHE BEKTOpA HA cKajdp) M UX ceoiicTBa. JluHeliHbie onepalyu HaJl BEKTOpamMH B
3a7a4ax C UCMO/b30BAHUEM MHOTOrPaHHUKOB. PellieHne reoMeTpHUueckux 3ajay BEKTOPHBIM cocoOoM. (
24)

KomrmutanapHocts Tpex BeKTOpoB. PaznokeHWe BeKTOpa Mo JIBYM HEKOJTMHEAPHBIM BEKTOpaM,
KOMIUIAHAPHLIM C AAHHBIM BEKTOpOM. Tpu HEKOMIUIaHApHBIX BekTOpa. PasziokeHue BekTOpa Mo TpEM
HEKOMIUIaHApHbIM BeKTOpaM. BekTopHblil 6a3uc B npoctpaHcTBe. Pasznoxkenue Bekropa W €ro
KOOpAMHATbl B JaHHOM BEKTOPHOM 0a3uce. VYCIOBHE KOMIMHEAPHOCTH JBYX BEKTOPOB M
KOMIUIAHAPHOCTH TpeX BeKTOpPoB B npocrpancrse. KosumHeapHocTh IBYX WM KOMIUIaHApHOCTb Tpex
BEKTOPOB B reOMETPHUUECKHMX 3aJauax ¢ MHOTOrpaHHUKamMH (24)

VYron Mexay AByMs BekTopaMu. CkanspHoe npon3BeleHre BEKTOPOB U ero cBoicTa. Popmyisl,
CBA3aHHbIE CO CKAJISIPHBIM NMpPOM3BeAeHMEM BekTopoB. [Ipu3Hak neprneHauKy/sIpHOCTH ABYX BEKTODOB.
BekTopHoe aoka3aTesbcTBO MpHU3HAKA MNEPNEHAMKY/SIPHOCTH MPSAMOH M TUIOCKOCTH, TEOPEM O Tex



nepneHaukyspax. BekropHoe pelienne reomeTpuueckrx 3a1ay Ha A0Ka3aTesIbCTBO NePHeHAUKYJisipHOe-
TH NPAMBIX H TUIOCKOCTEH, HAa BLIYMCICHHE YITIOB MEXAY NPAMbIMA K MJIOCKOCTIMH C MCIOIb30BaHHEM
uz00pakeHHi Ky0a, NpaBUIbLHOrO TeTpasapa, NpaBUabHOH nupamuabl. (3u)

Pewnenue reomeTprueckux 3aj1a4 BEKTOPHbIM METOAOM. (2 4)

Koutponbhas pabora Ne7. (1 u) ‘

Koopannatneiii MmeToa B npocTpancTse (ypokn 83—92)

OpTroHopMUpOBaHHbI 0a3uc B NPOCTPAHCTBE., [IpAMOYroibHas AeKapToBas cUcTeMa KOOpAWHAT
B npoctpaHcTse. KoopauHaTbl BekTOpa, AEWCTBMS Haa BEKTOpaMH B KOOpAWHATax. YcCJOBUE
KOJUIMHEAPHOCTH JIByX BEKTOPOB B koopAauHaTax. Pewenue 3anau. (1 u)

CkaJisipHOe 11pOM3BEJCHUE BEKTOPOB B KOOpIAMHATAX. YCJIOBHUE TMCPHCHIAUKY/ISPHOCTH JABYX
BEKTOPOB B KoopauHarax. I1poekuus BekTopa Ha ocb B koopavHartax. Pewwenue 3anay. (1 4)

JexapToBbl NpsAMOYroibHble KOOPAMHATBHI TOUKH. DOPMYJibl HAXOKIAEHHSA: PACCTOSHUS MEXAY
ABYMsl TOYKAMH B KOOPAMHATAX; KOOPAMHAT TOUKH, Jefsled OTpe30K B JAHHOM OTHOLUEHHH, CEpPEed1HbI
oTpe3ka. YpaBHEHHs W HEPaBEHCTBA, 3aa0LNWE MHOKECTBA TOUCK B IPOCTPAHCTBE. Y paBHeHUe cdepsl 1
nepaBeHcTBO Liapa. OO0liee ypaBHEHHE MAGCKOCTH B JICKAPTOBBIX MIPSMOYIOMbHbIX KOOPJAMHATAX.
VpaBHeHHe NJIOCKOCTH, NPOXOASLIEH Yepe3 JAaHHYK TOYKY NEPHEHAMKYJISIPHO JaHHOMY BEKTOpY.
Yacruble ciyvan o0uiero yYpaBHCHHMS [UIOCKOCTH M WX rpaduueckas WIIOCTpauud. YpaBHEHHE
MJOCKOCTH B Orpe3kax. Mopmyiia paccTOsiHUS OT TOUKH A0 MIIOCKOCTH. PellieHue reomeTpuyeckux 3anay
KOOPAMHATHBIM W BEKTOPHO-KOOPAMHATHBIM METOAAMM. (3 4)

Yroa  MeXAy ABYMS IUIOCKOCTAMM B KOOpAMHATax. YC/OBWS — NAapajulCAbHOCTH U
NCPICHANKYASAPHOCTH ABYX INIOCKOCTEH B kKoopauHaTax. Petuenue 3anau. (1 4)

Y paBHCHUS NPAMOI NO TOYKE W HAMpPABJIAIOUIEMY BEKTOPY; KAHOHUUECKHE W MapameTpUuecKue
YPaBHEHUs NPAMOH. YpaBHEHUs NpAMOH MO IBYM ee ToudkaM. [IpsmMas Kak JIMHUS MepeceucHus NBYX
ockocred.  Yros Mexay JAByMs TMNpSAMbIMU B KOOpPAMUHATAX. YCIOBUsL MNapalieibHOCTH U
NEepPHeHAUKY/ISPHOCTH ABYX NPSAMbIX B NpocTpaHcTre. Peluenue 3agau. (2 v)

BsauMHoe pacnonoxeHue npAMOH W MIOCKOCTH B KOOpAMHATaX. Yroil Mexay npsaMoil u
IJIOCKOCTBIO B KOOPAMHATAX. YCJIOBUS NapauIeNbHOCTH M NEPNEHANKYIAPHOCTH NPAMOH M MJIOCKOCTH.
PeweHnue 3aaau. (1 u)

Koumponavnasa paboma Ne 8. (1 )

[Toeropenue (ypoku 93—102):; Teopus, NpakTHKYM MO pELICHHIO 3a4ay [UIAHUMETPHU H
crepeoMeTpHd. YCTHbIH 3aucT. (8u)

Hmoeosasn koumponvnas paboma Ne 9. (2 1)

11 Knacc
(3 u B Hepemo, Bcero 102 u)

IlpeobpazoBanust npocTpancrea (ypoku 1—11)

Otrobpakenns npoctpaHcTBa. OnpeaeneHue npeodpa3oBaHus NPOCTPAHCTBA. TOXK/1ECTBEHHOE
npeoOpasoBanue. LleHTpanbHas CUMMETpUst MPOCTPAHCTBA: ONpeAesieHre, 3aMuCh B KOOPAMHATAX.
ObfparHoe npeodpazosanue. Komnozuuus npeodpaszoanuii. Pewenune 3apau (1 1)

JlBraKEHHS MPOCTPAHCTBA: OMNpeesieHHe BMKEHUA; KOM- MO3HLIMs JiBxeHuil. Obume croicTRa
NBWKEHUH. [IBHAKEHHS 1EpBOro U BTOPOro poja B npoctpaHcTee. O paBeHCTBE (UIYp B MPOCTPAHCTRE.
CsoiicTBa LEHTPanbHOW CHUMMETpuM mipocTpaHcTea. HenoaBuKHBIE TOUKH, HENOJBHIKHBIE NPAMBIE,
HETIOABHIKHBIE TMJIOCKOCTH LEHTpanbHOH CcUMMeTpuH. lleHTpasibHas cHMMETpUs MPOCTpaHCTBA —
JIBHXKEHHE BTOPOTO poaa. LleHTpanbHo-cummeTpuuHble durypsl. Peuenue 3zanau. (1 1)

CUMMETpPHSL OTHOCHTENBHO TIIOCKOCTH («3epKajibHas CHMMETPHsI»): Onpee/ieHHe, 3anuch B
koopauHarax. CBOHCTBA CUMMETPUHM OTHOCHUTEJIBHO MIOCKOCTH. CUMMETPHS OTHOCHTENBHO MIOCKOCTH
— ABWXCHHUC BTOPOro pojaa. HeﬂO[lBl/l)KHble TOYKH, HENOABHIKHBLIE NMPAMBIC, HENMOABUIKHLIE MJIOCKOCTH
3epKaJIbHON CUMMeETpUK. PUrypbl, CHMMETPHUYHbBIE OTHOCHTENBLHO TUIOCKOCTH. Petenue 3anau. (2y4)

[lapasienbublii nepeHoc: onpeaeneHde, 3anuch B KkoopaudHatax. CBOHCTBa mapanjiefbHOro
nepenoca. [lapaanenbHplil nepeHoc — ABHXKEHHE NMEpBOro poaa. HemoaBkHble TOUKH, HETOABHIKHbIC
NPsAMbIE, HENOABHIKHBIE TNIOCKOCTH NapajinensHoro nepeHoca. Pewuenue 3aaau (1 4)

Cxonb3ssas cummerpusi. CKob3sLlas CHMMETpUs — JIBHIKeHHe BToporo poaa. [ToBopor Bokpyr
ocy. CBoHCTBa OCeBON CUMMETPHH M MOBOPOTa BOKPYr ocH. OceBas CUMMETpUSt — JBHIKEHHE MEepPBOro
poza. 3epkalibHbli MOBOPOT. 3epKanbHbii NOBOPOT=- ABHXKEHHE BTOPOro poja. BuHtopoe ABMKEHHE.
BunToBOE NBMIKEHHE — JBWXKEHME NEpBOro poaa. HenoaBuwkHblE TOUKH, HENOJIBWXKHLIE MPSMBbIC,



HETMOABHXXHbBIE TUIOCKOCTH CKONB3ALIEH CUMMETPHM, OCEBOM CHMMETPHUM, 3€pPKalbHOIO NOBOPOTA,
BHHTOBOTO ABWXKeHHA. Petienue 3anau. (1 4)

B3anmocsa3b paznnuHbIX ABUKEeHHI npocTpaHcTBa. KOMNO3MUMK IBYX 3epKabHBIX CUMMETPHA
OTHOCHTENbHO MapanebHbIX M TepeceKaiolnxcs niockocted. CeMb PasivuHbIX BHIOB JABUKCHH
npoctpaHcTia. Pewenue 3agau. (1 4) .

['omoTeTs npoctpaHcTsa. POpMYJibl FOMOTETHH MPOCTPAHCTBA B KOOPAMHATAX M €€ CBOWCTBA.
Onpenenenue noao0Ms NpoCTPaHCTBA; pa3ioKeHHE 10A00HS B KOMIIO3HLUMIO TOMOTETHH U ABWKeHus. O
nojpobuu (uryp B npoctpaiictae. Pewenve 3aaau. (1 )

[lorTOpeHne mMaTepuana o npeoOpa3oBaHUAX MPOCTPAHCTBA, UCMONb3Ys KOOPAMHATHBLIA METO,
TeTpasap, kyd npu pewenuu 3anau. (1 4)

Koumponwnas paboma Ne 1. (2 )

Mmuororpannauku (ypoxkn 12—48)
OnpeaeneHre MHOrQrpaHHHKA ¥ ero 3eMeHToB (ypoku 12—15)

BHyTpeHHHe M rpaHMUHblE TOUKH, BHYTPEHHOCTb M TrpaHULa TIeOMETPHYECKON (Hrypbl.
Beinyknasi, cBf3Hasg, orpaHdueHHas reomerpuueckas ¢urypa. [lpoctpaHcrsenHas — 06sacTb.
I'eomeTpuyeckoe Teso, ero BHyTPEHHOCTb M MOBEPXHOCTS. (1 4)

MHoOrorpaHHMK W ero 2JleMeHTbl: BeplLiHHbl, pedpa, rpaHd, MJIOCKUE YIJibl NpPH BepLIWHE,
ABYFpaHHbIe YIJbl MpU pebpax. Diineposa xapakrepucTika MHOrorpaHnuka. Teopema Jlekapra-Diinepa
U1 BBLIMYKJIOrO MHOrorpaHHvka (LokaszarenbcTBO Oyaer ocywiecTBieHO B Teme «llpaBuitbHble
MHOrorpaHHuku»). Ilonsatne o paseprke muororpaHHuxa. CBOHCTBA BbINYKJIBIX MHOTOMPAHHHKOB.
Pewuenue 3anau. (1 u) .

O nouatuu obbema Tena. Cpolcrea 00beMOB Teil. PaBHO- BEIMKME W PaBHOCOCTABJICHHbIC TeJIA.
O6bem npsimoyronbHOro napasinenenunena. Pewenue 3aaau. (2 4)

Ipuzma u napanaenenune (ypoku 16—21)

Onpenenenne npusmbl U ee wieMeHTOB. KonuuecTBo BepluiuH, pebep, rpaHei, qMaroHaiei y n-
yroabHo# npusmel. Ipsamas v HarsioHHas ripusmbl. [IpaBunbHas npusma. [TpusmaTrueckas nNoBEPXHOCTb.
ITepnenaukynspuoe ceveHre npusmbl. bokoBas W [10JHas 110BEPXHOCTH NPU3MbL; HOPMYJIbl BBIYHCIICHUS
ux ryowaned. Mopmyiibl BbIUMCIEHU 00bEMOB NMPSAMOH M HAaKIOHHOH nipusM. IlocTpocHue cevcHui
NPU3Mbl  Pa3IMdHbIMU  TUIOCKOCTSIMM; BbIYMCIIEHHE MOWAAci 5THX cevyeHUd. Pewenue 3anau Ha
BbIYKCIICHHE: a) ABYTPaHHbIX YIJIOB 11pU pedpax npusmbt; 0) niowaaei 60KOBOH, NOJHOH NMOBEPXHOCTEH
n obbema npusmbi (2 u)

Onpenaeaenne napanienenunena. HakioHHbIA, NpsaMoH, npsamMoyrobHbiii napaueienunen. Ky6.
CpoiicTea nauaroHanedl napannenenunena. CBOMCTBO MPAMOYrofbHOro napajinenenuneaa. OObem
napanienenuneja. IlocTpoenue NIOCKMX CeUeHUH napasiiesienuiesoB  pasjiiuHbIMH  METOJAMM.
Beruncnenne niowanedt stvx ceueHuil. PeleHue 3anay Ha BbIMMCICHME: @) JABYTPaHHbIX YIJIOB MPH
pebpax OCHOBaHHMs HAKJIOHHOIO napajelicnuneaa; 0) yrja HakiaoHa GOKOBOro pedpa K NJIOCKOCTH
ocrosanus; 0) nuowaneit G0KOBOMH, NOJHON NOBEPXHOCTCH M 0ObeMa napaieienunea. (3 )

Koumponenas paboma Ne 2. (2 v) '

TpexrpaHHble 1 MHOTOrpaHHbIE YIUIbl (YPOkH 23—27)

[lonatne o mHororpanHom yrie. BepuiuHa, rpaHu, pebpa, IUIOCKHE Yrbl MpPH BEPLUMHE
BbIMYKJIOFO MHOIOrpanHoro yria. MHoOrorpatHble yribl Mpy BepllHHAX MHOTOrpaHHUKOB. TpexrpaHHbIi
yron. Teopema 0 njockMX yrjax TpexXI'paHHOro yria (HEpaBeHCTBO TpexrpaHHoro yria). Teopema o
CYMME TMNOCKHX YIJIOB BbLLIYKJIONO MHOTOIpaHHOro yria. Teopema CHHYCOB M TeOpeMa KOCHHYCOB
TpexrpaHnoro yraa. Petienue 3agau. (Su)

Ilupamuaa (ypoku 28—40)

Onpeaenenne nupamuibl U ec 3jeMeHTOB. KonnuecTBo BepuinH, pedep u rpaHeil y n-yrojibHow
nupamuabl. Hekotopbie YacTHble BUAbI MUPaMUA: AMPaMHUa, Bce OOKOBbIE pedpa KOTOPOi paBHbl MeXKAY
coboii (Bce GokoBble pebpa nupamuabl 00pas3ytOT PaBHBIC YIJIbl C IIIOCKOCTHIO €6 OCHOBAHHKS ); NIHPAMK/IA,
BCC /IBYyrpaHHble Yribl KOTOPOH MpH peOpax OCHOBaHUS paBHbl Mexay coOoi; nupamuaa, poBHO oJHa
0OKOBas rpaxb KOTOPOH NMEpPNeHAMKYIAPHA NIOCKOCTH €e OCHOBaHHsL, IIMPamMua, ABe coceiHue DOKOBble
rpaHu KOTOpOﬁ ACPNCHAMKYJIAPHBLI MJIOCKOCTH €€ OCHOBaHus, nupaMuaa, JABE HecoceaHue OOKOBbIE
FPaHW KOTOPOW NEepneHAMKYASpHbl TUIOCKOCTH €€ OCHOBaHWA; nupamuja, OokoBoe pedpo KoTopoi
oOpasyerT paBHble Yribl ¢ pedpamMu OCHOBAHHUS, BBLIXOIAALUIMMHM M3 OAHOH BepluuHbl. DopMyJbi
BLIYUCIIEHUS TUIOLIALEeH OOKOBON M NONHOM noBepxHocTed nupamuasl. Pewienne 3agau va Bce BH/bI
nupamu. (3 u)




[lparunbHas nupamupa u ee cBoictBa. Anodeva npaBwibHOW nUpamuabl. Dopmylibl
BbIYUC/IEHUS TJoUaneii OOKOBOH M MOMHOW MOBEPXHOCTEH MpaBWibHOK nupamuibl. [losropenue
MaTepuana 0 NUpaMuaax B 3aJadax Ha AOKa3aTenbCTBO, MOCTPOEHUE U BbluuciieHue. (2 4)

Konmpoavnasa paboma Ne 3 (2u).

CBOHCTBa NapanenbHbIX ceueHUH nupamuabl. YceedeHHas nupamuaa, GopmMyibl BbIYHCIIEHUS €€
60K0BOH M MonHO#H nosepxHocTei. GOPMYIbI BBIMMC/IEHUs I0LANEH GOKOBOH M NOAHOM OBEPXHOCTEH
MPaBHIbLHOH yceueHHOH mnupamuabl. O6bem nupamuibl U Gopmyibl ero BblyucheHus. Dopmyna
RbIUMCIIEHHUs 0ObeMa yCceueHHOH nupamuabl. Pewenue 3aznauy. (2 4)

Terpasaper. O6 obbeme Terpasapa. BosmoxxHocTs BhiGopa ocHoBaHus y TeTpadapa. CBOHCTBO
OTPE3KOB, COCIMHAIOLINX BEPLUMHbI TETPA3ApPa C LEHTPOUAAMH NPOTUBOMOJIOKHBIX rpaHei. [IpaBuabHbIi
TeTpadap. OproueHTpuueckuit Terpasap. PaBHorpanHbiii Terpasap (TeTpasap, BCE TPaHH KOTOPOro
pasHbl). Terpasap, Bce GOkOBblE rpaHu KOTOPOro 00pasytOT paBHbIE ABYIPAHHBIE YIJIbl € MIOCKOCTBIO
ero ocHoauus. ®opmyia V =a-b- p(a,b)-sin @ selunciaenus obnema TeTpadapa, rae a u b — AnuHb
ABYX CKPELIMBAIOIMXCS pebep TeTpasdpa, ¢ — yros MeKAY NMpAMBIMU, COAEPKALLMMH 3TH pebpa, p(a;
b) — paccToaHue Mexy ITMMK NipsiMbiMu. OTHOLIEHHE 0GLEMOB ABYX TETPadApOB, HMEIOLLIHX PaBHbIE
Tpexrpanuble yriwl. (1 u)

[losTOpeHue MmaTepuana © mnMpaMMAax W MPaBWIbHBIX MHOrOrpaHHMKaX B 3a]da4aX Ha
A0Ka3aTe.IbCTBO, MOCTPOEHHE U BbluucieHHe. (3 u)

IIpaBunbHele MHOrOrpaHHuku (Ypoku 41—46)

J10Ka3aTeNbCTBO TeopeMbl JekapTa-Diifiepa A BbIMYKJIbIX MHOIOIPAHHUKOB. Buibl, 3neMeHTbl 1
CBOMCTBA TMpPaBUIIbHLIX MHOrOrpaHHUKOB. BeluMcieHwe miowanei MnoBepXHOCTCH MW 00BEMOB
NParUILHLIX MHOrOrpaHHUKOB. PellieHne 3a1ay Ha Bece BU/bI [TPABHIIbHBIX MHOTOMPAHHUKOB. (4 )

Koumponsnas paboma Ne 4. (2 1)

@uryps! BpanleHus (ypoxku 49—72)
Lnnuuap v konve (vpoku 49—58)

IToeepxHocTh M Teno spauenns. Hununap. OcnoBanusi, 00pasytolile, OCb, BHICOTA LMJIMHAPA.
[ ununaprueckas nopepXHocTh. BpaweHus. CeveHus WIMHApPa MI0CKoCTbi0. M300pakenue uuiHHupa.
Kacarenbnas niockocTs Kk unanHapy. Passeprka uununapa. Boiuncienne niowaaei 60KOBOH W NOJIHOM
nosepxHocTer uuaunapa. [lpusma, BnucaHHas B UMJAMHIAP M ONUCAaHHAS OKOJIO LWJIMHApPA. BeiuncieHue
oObema unwinHapa. Peuienue 3anau. (2u) :

Konyc Bpawenus. Bepunna, ocHoBaHue, oOpa3syloliue, OCb, BbICOTa, OOKOBas M MoOJHas
MOBEPXHOCTH KoHyca. CeueHns KOHYca IJI0CKOCTBIO. PaBHOCTOPOHHMI KoHyc. KacaTeibHas niockocTb K
konycy. M3obpaxkenne konyca. Paseprka. Boiuuciienne miowaaeii 60KOBOH M MOMIHOM NOBEPXHOCTEH
KoHyca. CBoicTBa napaiiesibHbIX cedeHUH KOHyca. BrucaHHble B KOHYC M OIMCAHHbIE OKOJO KOHyca
nupamuabl. Liunuuap, snucanselii B konyc. Pelienne 3agau. (2 4)

VYceueHHbIH KOHYC: OCHOBaHMs, 0Opa3syloilide, BbiCOTa, OOKOBas M HOJIHAS TOBEPXHOCTH.
Bbluncaenue naoianeii 60KOBON M NMONHON NOBEPXHOCTEH yCEUeHHOIO KOHYca. Bbiumcienue 00beMoB
KOHYCa M YCEUEHHOro KoHyca. (24)

[losTopenne marepuasla O UMIMHApPAX, KOHycaX, WX KOMOMHAUMSAX C BIHCAHHbIMH W
OIUCAHHbIMW MHOFOrPaHHUKAMM NPH PELICHHH 3a/1a4 Ha J10Ka3aTeNbCTBO, MOCTPOEHHE U BbiUKCIeHHE. (2

4)

Koumponvnast paboma Ne 5 (2 )

Cdepa v wap (ypoxn 59—72)

Ilap u cdepa. Xopaa, auametp, paauyc chepbl v wapa. M3o0paxeHne cdepbl. YpaBHCHHE
cepol. B3anmHoe pacnosioxerne chepbl U IIOCKOCTH. [lepeceueHue wapa U chepbl ¢ MIOCKOCTHIO.
[Inockocrb, kacarenbHas k cepe W wwapy. Teopembl 0 KacaTe/bHONW MA0CKOCTH. (Y pPOK-JIeKLHs.)
(1) '

Pewenue 3aaay Ha: a) cepy, Npoxoasulyro uyepes BEpLIMHbBI JAHHOTO TPEYrosibHUKa;, 0) chepy,
Kacatoilyocs CTOPOH AaHHOIO TPEYrosibHUKA; B) B3aUMHOE pacnonokeHue cdepbl W IBYX napaiiesbHbIX
nockocTed; 1) chepy M AByrpaliHblii yromn; m) mepecekaroumecs chepy W KyD; €) nepecekaroiiyecs
cdepy u npusmy; k) nepecekatowyuecs cdepy u nupamuay. (2 4)

Llapsl 1 chepsl, BIUCAHHBIE B LIWIMHAP, KOHYC, MHOTOFPAHHUK U onucaliiblie 0kojo Hux. 1lapel
u cdepbl, BNKUCaHHbIE B ABYTPaHHbIH yroa WM muororpadubtd yros. Illapsr w cdepbl, BnucatHbie B
MPaBU/IbHbIE MHOTOTPAHHUKHK W OMUCaHHbIE 0KOJIO HUX. (Vpok-nekius.) (1 u)

Pewnenue 3anau Ha: a) komOMHaLMK cdepbl (11apa) U UMAUHAPa; 6) koMOuHauMU cdepbi (L1apa) 1
KOHyca; B) chepy M map, onMucaHHbie OKOIO Kyba M BIMCaHHbIE B Hero; I') cepy W Liap, OnMucaHHbie
OKOJIO MPH3Mbl U BITHCAHHBIE B Hee; A) cepy W w1ap, BNUCaHHbIE B NPaBWIIbHBIA TETPa3p U ONMUCaHHbIE




OKOJIO Hero; €) chepy W 1ap, ONHCaHHbIE OKOJIO MUPAMHU/Ibl U BIIUCAHHBIC B HEE; K) KOMOMHAUMK JIBYX
cep (wapoB) u ky0a; 3) koMGuHauKMu Tpex cdep K TeTpasapa. (3 u)

[lapoBo# cerMeHT, €ro OCHOBAHME M BBICOTA;, CErMEHTHAd NMoBepxHocTb. LllapoBoii ciof, ero
OCHOBAlIMS W BLICOTA; WAPOBOM Nosic. LL1apoBoii CeKTOp H €ro NMoBepXHOCTh. POPMYJIbl /1S BLIUMCICHHUS
miowafend cepbl, CerMeHTHOH MMOBEPXHOCTH, lIAPOBOrO MOsica, MOBEPXHOCTH LIAPOBOrO CEKTOpA.
Dopmynbl 414 BbluMcieHust 00bEeMOB Luapa, WapoBOrO CCrMCHTA, IIAPOBOrO CEKTOPa, LIAPOBOrO CJIOS.
(Ypok-nekums.) (1 y)

Peluenue 3anau Ha: a) BbluMC/IEHHME TUTOLIA/leH NOBEPXHOCTEN [Hapa W €ro yacTei; 0) BbIYUCIEHHE
obbema wapa u ero vacrei (24)

IToBropenue mMarepuana o kKOMOMHaAUMAX cep, 1APOB H MHOMOIPAHHUKOB TPH PELICHUH 3a/1ay.
(2)

Koumpoavnaa paboma Ne 6. (24)

ITosropenue (ypoku 73—102): Teopus, NpakTHKyM MO PELICHHIO 3aJa4y CTEPEOMETPHH,
nposeaeHue 2-x 4acoBbix 0000WaOIKX KOHTPOABHBIX paboT Ne 7 W No 8, usyueHue W3OpaHHBLIX TeM
«Jlononneuus». (30 4) :
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