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HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma no reomerpus aiis 10 — 11 kmaccoB pa3paboTana Ha OCHOBE (eiepaabHOTO KOMIIOHEHTa ['ocy1apcTBEHHOTO 00pa30BaTEIHLHOTO
CTaHaapTa cpenHero (MOJHOT0) o0Iiero oopa3oBaHus O MaTeMaTHKe U porpammbl kypcea «I'eometpusi» aBropa A. B. Iloropenosa. CocraBurens: T.
A. bypmuctpoBa. Mocksa, «IIpocsemienue», 2009.

Pabouas nporpamma 6a3oBoro kypca «I'eomerpusi» 10-11 kimaccoB pazpaborana Ha 2 yaca B HeJIEJI0, Bcero 68 4acoB B IO,

CrpykTypa 10KyMeHTa
Pabouvas mporpamMma BKIIIOYAET MSTh Pa3/I€IOB:
® TIOSICHUTEJbHYIO 3aIHCKY;
® IUIAHHPYEMBbIE IPEIMETHBIE PE3YIbTaThl OCBOCHHS yUeOHOTO KypCa;
® cojep:kaHue y4eOHOro Kypca ¢ yKa3aHHeM KOJIMYeCTBA YaCOB, OTBEJCHHBIX HA OCBOCHHE KaX/10i TeMbI;
® KaJIeHJApHO-TEMATHYECKOE IUIAaHUPOBAHHUE;
® y4yeOHO-METOINYECKUI KOMILIEKC.

Oo0mas xapakTepucTHKa Y4eOHOro npeaMera

I'eomeTpusi — oauMH M3 BaXXHEMIIMX KOMIIOHEHTOB MAaTE€MaTH4eCKOro oOpa3oBaHus, HeoOXoaumas g NpUoOpEeTeHHs] KOHKPETHBIX 3HAHHUI O
IPOCTPAHCTBE M MPAKTHUUECKHM 3HAYMMbIX YMEHHUH, (OPMHUpPOBaHMS s3bIKa ONHUCAHUSA OOBEKTOB OKPYXKAIOIIEr0 MHpaA, JUIS Pa3BUTHUS
MIPOCTPAHCTBEHHOTO BOOOpAXEHMsSI U MHTYUIMH, MAaTEMaTHUUYECKOM KYJbTYphl, AJ 3CTETUYECKOTO0 BOCHUTAHMS ydauuxcs. M3yueHue reomerpuun
BHOCHUT BKJIaJ] B pa3BUTHE JOIMUYECKOIO MBIIIIECHHS, B POPMUPOBAHNE TIOHATHSI JOKA3aTEIbCTBA.

Kypc xapakrtepusyercss pallMOHaJIbHBIM COYETAHMEM JIOTUYECKOW CTPOrOCTM M TE€OMETPUYECKOW HAIVISIIHOCTH. Y BEJINYMBAECTCS TEOPETHUYECKas
3HAYUMOCTh HM3y4yaeMoOro MaTepuaia, paclIMpsIOTCS BHYTPEHHHE JIOTUYECKUE CBSI3U Kypca, MOBBIMIAETCS pOJIb ACTYyKIUHU, CTENEHb aOCTpaKIHUU
M3y4aeMOro mMaTrepuana. YJamyecs OBJIaJeBalOT IPUEMaMH aHATUTUKO-CUHTETUYECKOH NEATEIbHOCTH IIPU JOKA3aTEIBCTBE TEOPEM U PEIICHNN 3aa4.
Cucrtematuueckoe M3JI0KEHHE Kypca MO3BOJIIeT HayaTh paboTy 1o (JOpMUPOBAHHIO MPEACTABICHUN yUYalluXcs O CTPOCHUN MaTeMaTHYECKON TEOpHUH,
o0ecrneynBaeT pa3BUTHE JOTMUYECKOI0 MBIIUICHUS IIKOJILHUKOB. 3/0)keHe MaTepuaa XapakTepu3yeTcsi IOCTOSSHHBIM 00pallleHneM K HarJIsiJHOCTH,
HCIOJIb30BAHUEM PUCYHKOB M YepTeX el Ha Bcex 3Tamax oOydeHHUs M pa3BUTHEM T'€OMETPHUYECKOW MHTYUIMM Ha 3TOW ocHOBe. lleneHampaBieHHOE



06pameHHe K OpuMepaM M3 HNPAKTUKU Pa3BHUBACT YMCHUC YUYAIUXCA BBIYJICHATH 'COMCTPHYCCKUC q)aKTBI U OTHOLICHUA B MPEAMCTAX U ABJICHUAX
I[CflCTBHTCJ'IBHOCTH, HCITIOJIB30BAaTh A3bIK TCOMCTPHUU I UX OIMUCAHUA.

e mporpamMmsl:

° dopmMupoBaHHe MPEACTABICHUNA O TEOMETPUH KaK YHUBEPCAIILHOM SI3bIKE HAYKH, CPEJICTBE MOJICTIMPOBAHUS SIBICHUH 1 TIPOIIecCOB, 00 HIeAX U
METOJ[aX TEOMETPHH.

° Pa3BuTHe OTrMYECKOr0 MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpAXKEHHsSI, aITOPUTMUYECKON KYyIbTYpBI, CIIOCOOHOCTH K MPEOJOJICHUIO
TPYAHOCTEM.

° OBnazneHue cucTEMOM MaTeMaTHUECKUX 3HAHUM W yYMEHUH, HEOOXOIMMBIX IJisi MPUMEHEHHUS B MPAKTUYECKOW AEATEeIbHOCTH, M3YUYCHUS
CMEXXHBIX TUCITUILINH, POJI0JDKEHUS 00pa30BaHMSL.

° ®opMHUpPOBAHUE YMEHUH BBINOIHATH MOCTPOCHUS CEYEHU MHOTOI'PAaHHUKOB, BBIOUPATh METO]I PELLICHUS, aHAJTM3UPOBATh YCIOBUE 33/1a4U.

° BocnuTtanue cpenctBaMu reoMETpUM KyJIbTYPhl JINYHOCTH, OTHOLICHHS] K TEOMETPUH KaK K YacTH 00IIe4YeNI0OBeYeCKON KYJIbTYpPbl, 3HAKOMCTBO

C I/ICTOpI/Ieﬁ Pa3sBUTHA TCOMCTPHH, 3BOJIIOI_IHGI>'I MaTEMATHYCCKHUX Hﬂeﬁ, MMOHUMAaHU 3HAYUMOCTHU IT'COMCTPUHN AT OGH_IGCTBCHHOFO mnmporpecca.

3aga4u nporpaMmsI:

CdhopmupoBaTh npeACTaBICHUS YUAIIUXCS 00 OCHOBHBIX MOHATHUSAX U aKCHOMaX CTEPEOMETPUH.
JlaTp ydamumMcs cUCTEMAaTHYEeCKUE 3HaHUSI O ApaJIEIbHOCTH MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE.
JlaTp ydamuMcs CUCTEeMaTHUYEeCKUE CBEJICHUS O MEPIICHIUKYJIIIPHOCTH MPSAMBIX M TNIOCKOCTEN B MMPOCTPAHCTBE.
O0600ImUTh M CHCTEMaTU3UPOBATh NPEICTABICHUS YYAIIUXCS O BEKTOpaX M JIEKAPTOBBIX KOOpAWHATAX; BBECTU IOHSTHS YIJIOB MEXKIY
CKPELIUBAIOIIMMUCS TPSIMBIMH, MIPSIMON U TJIOCKOCTbIO, ABYMSI TNIOCKOCTSIMH.



INVIAHUPYEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA

PesynbTarsl 00y4yeHus mpencraBieHsl B TpeOOBaHUAX K YPOBHIO MOATOTOBKH U 3a/1al0T CUCTEMY UTOTOBBIX PE3yJIbTaTOB O0yUEHUS, KOTOPBIX JOJIKHBI
JOCTUraTh BCE Y4Yallldecs, OKaHYMBAIOIIME OCHOBHYIO IIKONY, M JOCTH)KEHHE KOTOPBIX SBISETCS O0O0s3aTENbHBIM YCIOBHEM MOJOXHUTEIbHON
aTTeCTallUd Y4YCHHWKAa 3a KypC OCHOBHOW IIKOJNBI. DTH TpPeOOBaHUS CTPYKTypHUPOBAHBI 10 TPEM KOMIIOHEHTaM: «3HATh/TIOHUMATBY, «YMEThbY,
«HCTIONB30BATh MPUOOPETEHHBIC 3HAHUS U YMEHHUSI B IPAKTUUECKON JESTEIbHOCTH U TTOBCETHEBHOM JKU3HMY.

B pesynbprare nzyuenus Kypca ydamuecs JOJDKHBI:

3HaTL/MOHUMATH:

° OCHOBHBIE TIOHATHS U ONPECICHUS TEOMETPUICCKUX (QUTYP IO MPOTPAMME;

° DopMyIHPOBKH aKCUOM IIIAHUMETPHUH, OCHOBHBIX TEOPEM U UX CJIEICTBUM.

° B03M0OXXHOCTH T€OMETPUYECKOTO SA3BIKA KaK CPE/ICTBA OMUCAHUS CBOWCTB peabHBIX MPEAMETOB M MX B3AUMHOTO PACTIONOKECHHUS.

° Poib akcnoMaTHKK B TEOMETPUH; BO3MOYKHOCTh TTOCTPOCHHUSI MAaTEMAaTUYECKUX TEOPHU Ha aKCHOMATHYECKON OCHOBE; 3HAUCHHE aKCHOMATUKH

JUIsL APYTUX 00JIacTel 3HAHUS U IS IPAKTUKU.

YMmeThb:

° COOTHOCHTH IIJIOCKHE TEOMETPUYECKHE (DUTYPBI U TPEXMEPHBIE OOBEKTHI C MX ONMHUCAHUSIMU, YePTEIKaMU, N300paKCHUSIMHU; Pa3IndaTh U
aHAJIM3UPOBATH B3AaUMHOE PACIIONOXKEHNEe UTyp.

° N300paxaTh reoMeTpudeckre (GUrypsl U TeNa, BHIMOIHITH YEPTEXK MO YCIOBHUIO 3aa4H.

° Pemate reomeTpuueckue 3a1aun, OMUPasiCh Ha U3yYCHHBIC CBOMCTBA INIAHUMETPUUCCKUX U CTEPEOMETPUUECKUX (UTYP U OTHOIICHUN MEKTY
HUMH, IPUMEHSIS aJITeOpanyecKrii ¥ TPUTOHOMETPUYECKUH arapar.

° [IpoBOIUTH TOKa3aTENbHBIE PACCYKICHUS IIPU PELIEHNUHN 3a1a4, JJOKa3bIBaTh OCHOBHBIE TEOPEMBI KypCa.

° BrraucisaTe TMHEWHBIC 3JIEMEHTHI U YTIIBI B IPOCTPAHCTBEHHBIX KOH(PUTYPAIUIX, 00BEMBI U IUIOINIAIA TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEII
Y UX MPOCTEHIINX KOMOMHALIUH.

° [IpuMeHATh KOOPIMHATHO-BEKTOPHBIA METO/I JIJIs1 BBIYMCICHHS] OTHOLLIEHUM, PACCTOSIHUM U YTJIOB.

° CTpouTh CeUeHHsI MHOTOTPAHHUKOB M M300pakaTh CEYCHUS TEJI BpaIICHUS.

Hcnonb3oBath npuoOpeTEHHbIE 3HAHUS U YMEHUS B IPAKTUYECKOM IEATENbHOCTH U MOBCEAHEBHOM KM3HU JIJIS1 MCCIIEA0BaHUS (MOJICITMPOBAHMS):

° HECJIOKHBIX MPAKTUUYECKUX CUTyalluii HA OCHOBE M3YUYEHHBIX ()OPMYII U CBOMCTB QUTYP;

BBIYUCIICHUS [UIHH, IJI0IIaIeil 1 00BEeMOB peallbHbIX 00BEKTOB MPH PEILICHUH MPAKTUYECKHUX 3a/1a4, UCTIONb3YS IPU HEOOXOTUMOCTH CIIPABOYHUKU U
BBIYUCIIMTENIBHBIE YCTPOMCTBA.






COJEPKAHUE KYPCA
10 KJTACC.

AKCHOMBI CTEpeOMeTPUM U UX NpocTeiimue ciaeacTBus (6 4acon)

OCHOBHBIE TIOHATHUS CTEPEOMETPUN. AKCHOMBI CTEPEOMETPUH U UX CBSI3b C aKCHOMAaMMU IJIAHUMETPUH.

OcHognas yeno — cGHOPMUPOBATH MPEACTABICHUS yYalllUXcsi 00 OCHOBHBIX TMOHATUSAX M aKCHOMax CTEPEOMETpHH. Tema UrpaeT BakKHYIO pOJib B
Pa3BUTHM MPOCTPAHCTBEHHBIX INPEICTaBICHUN ydammxcs, (pakTUYeCKH BIEpPBbIE BCTPEUAIOIIMXCS 3/€Ch C MPOCTPAaHCTBEHHOW reomerpueil. B xone
pelIeHHs 3a/1a4 CIIeyeT T0OMBAThCS OT yUaIIUXCs TPOBEACHUS T0KA3aTENbHBIX PacCy KICHHM.

IMapa/ieJbHOCTh NPAMBIX U MJI0CKOCTE (16 YacoB)

[TapannensHple npsiMble B npocTpaHcTBe. [Ipu3Hak mnapamienbHOCTH NpsAMBIX. lIpu3Hak mapamnenbHOCTH NpsAMOM M IuiockocTH. IlpusHak
MapajieIbHOCTH TIO0CKOocTel. CBONCTBA MapauIeIbHOCTH IDIOCKOCTEH. M300pakeHne MpOCTPaHCTBEHHBIX (UTYp Ha IJIOCKOCTH M €T0 CBOWMCTBA.
Ocnosnas yenp — JaTh y4alllUMCSl CUCTEMAaTHYECKHE 3HAHMS O MapajuleIbHOCTH MPSMBIX U IUIOCKOCTEH B IpocTpaHcTBe. B Teme o6obmarorcs
U3BECTHBIE W3 IUIAHUMETPUU CBEICHMS O MapajulebHOCTH MpsiMbIX. Ha mnpumepe TeopeMbl O CyIIECTBOBAHUM M €IMHCTBEHHOCTH MPSIMOM,
MapajuieTbHON JTaHHOMW, YyYalluecs MOJIy4JaroT MPEACTABICHUS O HEOOXOIWMOCTH 3aHOBO JOKa3aTh M3BECTHHIC UM W3 TUTAHUMETPpUH (PAKTHI B TEX
Clly4asiX, KOTJa peyb MAET O TOYKaxX U MPSIMBIX IIPOCTPAHCTBA, & HE O KOHKPETHOW IJIOCKOCTHU. 3aJa4M Ha J0Ka3aTeJIbCTBO PELIAIOTCS BO MHOTHX
CIy4asx 0 aHAJOTMU C JI0KA3aTEJbCTBAMU TEOPEM; BKJIIOYEHHWE 3a]ad HA BBIYMCIICHME [UIMH OTPE3KOB IO3BOJISIET LEJICHANPABICHHO ITPOBECTH
[IOBTOPEHHUE Kypca IJIAHUMETPUU: PAaBEHCTBA U MOA0OUS TPEYrOJIbHUKOB; ONPEEICHUM, CBONCTB U MPU3HAKOB MPSMOYTOJIBHUKA, NTapajiesIorpaMMma,
poMba, KBagparta, Tpameuuu U T. 7. CBOHCTBa MapajulelbHOTO MPOEKTUPOBAHMS NMPUMEHSIOTCS K PEIICHUI0 MPOCTEHIINX 337a4 U MPAaKTHYECKOMY
MOCTPOSHHIO U300paKeHUH MMPOCTPAHCTBEHHBIX (UTYp HA TUIOCKOCTH.

IepneHAUKYJAPHOCTH NPSAMBIX M MJI0cKOCcTel (17 yacoB)

[lepnennukymnspHble npsiMble B npocTpaHCTBe. [Ipu3HaKk NepneHAMKYISPHOCTH MPSAMOM M miockocTu. CBOMCTBa MEPHNEHAMKYJISPHOCTH NPSMON U
IJIOCKOCTH. [IepreHIuKysip 1 HaKJIOHHAs K IUIOCKOCTH. Teopema o Tpex nepneHaukyasapax. [IpuzHak nepnenauKkyIspHOCTH IIocKocTel. PaccrosiHne
MEXy CKPEIINBAIOIUMUCS NPSAMbIMU. [[puMeHeHne opTOoroHaabHOro MPOEKTUPOBAHMS B TEXHUYECKOM YEPUYECHHUH.

OcHognas yenb — J1aTh yHalIUMCSl CUCTEMATUUYECKUE CBEJIEHUS O MEPIEHIAUKYJISIPHOCTU MPSMBIX U IJIOCKOCTEN B NMPOCTpaHCTBE. Marepuall TEMBI
0000111aeT U CUCTEMATU3UPYET U3BECTHBIC YUAIIUMCS U3 IUNIAHUMETPHUM CBEIEHUS O NMEPIEHAUKYIISIPHOCTH NpsAMbIX. M3yueHne TeopeM o0 B3aMMOCBSI3U
NapaJUIeIbBHOCTH M NEPNEHIUKYJISPHOCTH MPSMBIX M IUIOCKOCTEH B TNPOCTPAHCTBE, a TaKXKE Marepual O NEPIEHIUKYJIIpE M HAKIOHHBIX
1enecoo0pa3Ho coueTaTh ¢ CUCTEMAaTUYECKUM ITOBTOPEHUEM COOTBETCTBYIOLIETO MaTepHala U3 IJIaHUMETpUH. Pemenns mpakTH4ecku Bcex 3a/ad Ha
BBIUHMCIICHHE CBOJATCS K MpUMeHeHuto TeopeMbl [Ingaropa u cneactsuil u3 Hee. Bo MHOrMX 3ajjauax BO3MOXKHOCTh MPUMEHEHUs TeopeMbl [Iudaropa
WIN CIIEACTBUI M3 Hee 0OOCHOBBIBACTCS TEOPEMON O TpeX MEPIEeHAMKYIISIpax WK CBOWCTBAMH NMApaUIEIbHOCTH U MEPIEHINKYIISIPHOCTH TIIOCKOCTEH.
Tema umeeT BaXHOE MPOINENEBTUUYECKOE 3HAUYEHHE JUISl M3YYEHHS MHOTOIPAaHHUKOB. (DAKTUYECKH MPHU PEIIEHWH MHOTHX 3a]ad, CBS3aHHBIX C
BBIUMCJICHUEM [UIMH NEPIICHIUKYIISIPA U HAKIOHHBIX K TUIOCKOCTH, PEUb UAET O BBIYMCIECHUH 3JIEMEHTOB NTUPAMUI.



JlexapTOBbI KOOPAUHATHI H BEKTOPHI B IpocTpaHcTBe (18 yacos)

JlexkapToBbl KOOpAWMHATHI B mMpocTpaHcTBe. Paccrosnme mexay Toukamu. KoopauHaTel cepenuHbl oTpeska. [IpeoOpa3oBaHue cumMMeTpuu B
npoctpaHcTBe. JIBiwkeHue B mpocTpaHcTBe. I[lapamnensHblii mepeHoc B mpocTpaHcTBe. [lonoOue MpoCTpaHCTBEHHBIX (uryp. Yrom Mexmay
CKPCIIMBAOIIUMHUCS MPAMBIMU. YTOJ MEKIY MNOPSIMOM M IUIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSAMU. [lmomaas OpTOroOHAIbHON MNPOECKUUH
MHOI'OyrojibHHKa. BekTopsl B mpocTpaHcTBe. [[elicTBHs HaJl BEKTOpaMu B MPOCTPAHCTBE. Pa3nokeHne BEKTOpa M0 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
YpaBHEHHE IIJIOCKOCTH.

OcHognas yenb — 00OOUIUTH M CHCTEMATH3UPOBATH MPEICTABICHHS YYalllUXCsl O BEKTOPAaX M JIEKapTOBBIX KOOPAMHATAX; BBECTH IOHATHS YIJIOB
MEXIy CKPEUIMBAIOIIMMUCS MPSMBIMH, MPSAMON U IIOCKOCTBIO, ABYMS IJIOCKOCTSIMU. PaccMoTpeHne BEKTOPOB M CUCTEMBI JE€KAPTOBBIX KOOPAUHAT
HOCUT B OCHOBHOM XapaKTep NOBTOPEHMsI, TaK KaK BEKTOPHI M3ydalHCh B Kypce IUIAaHUMETPHUH, a JAEKapTOBBl KOOPAUHATHI — B Kypce aiareOopbl
JNEBATHIICTHEN MIKOJbl. HOBBIM I ydanmuxcs sIBJII€TCSI IPOCTPAHCTBEHHAs] CUCTEMA KOOPAMHAT M TPEXMEPHBIA BEKTOP. PaznmuyHble BUIBI yTIOB B
IIPOCTPAHCTBE SBIAIOTCS, HApsAy C PACCTOSHUSAMHU, OCHOBHBIMH KOJMYECTBEHHBIMH XapaKTEPUCTUKAMM B3aUMHOIO PACIIOJIOKEHUS IPIMBIX U
TUTOCKOCTEH, KOTOphIe OyAyT IMIMPOKO HCHOJB30BATHCSA NMPH W3yYEHUH MHOTOTPAHHHKOB M Tell BpamieHus. Ciemyer oOpaTUTh BHUMaHHE Ha Te
KOH(UTYypaIy, KOTOphle YUYEHUK OyIeT UCIOJb30BaTh B AalbHEHIIEM: Yroi MEXIy CKpEHIMBAIOIIMMHCS peOpaMyu MHOTOTpPaHHHMKA, YIOJ MEXKIY
peOpoM U TrpaHbIO0 MHOTOTPAHHUKA, YTOJI MEXKY T'paHs MU MHOTOrpaHHHKa. OCHOBHBIMY 337a4aMH B JJAHHOM TeMe SIBIISIOTCS 3a/1aui Ha BHIYMCIICHUE, B
X0/JI€ peUIeHHsI KOTOPhIX YUEHUKH MTPOBOISAT 0O00CHOBaHHUE NMPAaBUIBLHOCTH BRIOPAHHOTO JIsl BBIUKMCICHUH yTIIa.

IHoBTOpenue kypca reomerpuun 10 kiacca (11 yacos)

11 KJTACC

MHuororpannuku (18 yacos)

JIByrpaHHbli WU MHOTOTPAaHHBIM yruibl. JIMHEHHBIH yron aByrpaHHoro yria. MuororpaHHuku. CedeHusi MHororpaHHukoB. [Ipusma. Ilpsimas u
npaBuibHasg npusmsl. [lapamenenunen. [lupamuna. ¥Ycedennas nupamuza. [Ipasmibnas nupamuna. [IpaBuiabHbIe MHOTOTPAHHUKH.

OcHogHas yenb — AaTh yYalIUMCSl CUCTEMaTHYEeCKUE CBEACHHS 00 OCHOBHBIX BHJIaXx MHOTIOrpaHHUKOB. Ha matepuane, CBA3aHHOM C H3y4€HUEM
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYp, TOBTOPSIOTCA U CHUCTEMATU3UPYIOTCS 3HAHUS YYAIIUXCS O B3AUMHOM PACTIONIOKEHUH TOYEK, MPSAMBIX U
TUIOCKOCTEH B MPOCTPAaHCTBE, 00 M3MEPEHUH PACCTOSHUI M YIJIOB B IpocTpaHcTBe. IIpocTpaHCTBEHHBIE NPEACTABICHUS YUAIIUXCS PAa3BUBAIOTCS B
mpolecce pelieHus: OOJBIIOro uucia 3ajad, TPeOyIOUIMX pacro3HaBaHUS pPa3IMYHBIX BHJIOB MHOTOTPAaHHUKOB W (OPM HUX CEUeHUi, a TaKxke
MOCTPOEHUSI COOTBETCTBYIOIIMX ueprexei. [IpakThueckass HANpaBIIEHHOCTh Kypca pPeaiu3yeTcsl 3HAUUTEIbHBIM KOJMYECTBOM BBIUUCIUTEIBHBIX
3a/1a4.

Tena Bpamenus (11 yacoB)

Tena BpameHus: UMaUHApP, KoHyc, map. Cedenus ten BpauieHus. KacatenbHas mIOCKOCTh K I1apy. BrucaHHble W OMUMCAaHHBIE MHOTOTPAaHHUKH.
[TonsiTHe Tena U ero NoBepxHOCTU B reomeTpun. O0beM IIINHPA, KOHYca, mapa. O0beM 1apoBOr0 CETMEHTa U CEKTOpa.
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OcnoséHas yenp — TO3HAKOMUTH YYaIIUXCsl ¢ MPOCTEUIIMMU TEIaMU BpAIIeHUs U UX cBoiicTBaMu. [lomaBsroniee OONBITMHCTBO 33a49 K 3TOH TeMe
Mpe/ICTaBIsieT co00M 3aaun Ha BBHIYMCIECHUE JJIMH, YIJIOB UM IUIOIIAJCH MIOCKUX (QUTyp, UTO OMpeeseT MPaKTUYeCKyI0 HallpaBIeHHOCTh Kypca. B
X0Jle€ MX pEUICHUsl MOBTOPSIOTCS U CUCTEMATU3UPYIOTCS CBEICHMSI, U3BECTHBIC YUAIIUMCSl U3 KYpCOB IJITaHUMETpUU U crepeomerpun 10 knacca, —
pelieHue TPEyroJbHUKOB, BBIYUCICHUE JUTMH OKPY>KHOCTEH, PACCTOSIHUM W T. ., YTO TO3BOJISET OPTAHUYHO MOCTPOUTH MOBTOpeHue. [Ipu pemenun
BBIUMCIUTENBHBIX 3a7]a4 CJIEyeT MOAIEPKUBATh JOCTATOYHO BHICOKHI YPOBEHb 0OOCHOBAHHOCTH BBIBOJIOB.

O0beMbI MHOTOTpaHHUKOB (12 yacoB)

[Tonsitue 06 o6beme. OOBEMBI MHOTOIPAaHHUKOB: MPSIMOYTOJIBHOIO M HAKJIOHHOTO MapajlieNeNuIeoB, MPU3Mbl, nupamuabl. PaBHoBenukue Tena.
O0BeMBI TOTOOHEIX TE.

OcnosHas yenb — TMPOAOIDKUTh CHCTEMaTHYECKOe M3YyYeHHE MHOTOTPAHHUKOB U TN BPALICHUS B XOZE PEUICHHUS 3a/1a4 Ha BBIUMCIICHHE X 0OBEMOB.
[TonsiTie oObemMa M €ro CBOICTBA MOTYT OBITH U3YUYEHBI HA 03HAKOMUTEILHOM YPOBHE C ONOPOM HA HATJSAHbIE NMPEACTABICHUS U )KU3HEHHBIN OIBIT
yuaamuxcs. [Ipu BeiBone Gopmyn 0o0BEMOB MPSIMOYTOIBLHOTO MapauieNenune1a, MUPaMuabl, IIUPOKO MPUBICKAIOTCS MPUOINKEHHBIC BBIYUCICHUS
WHTYUTHUBHBIC TIPEJCTABJICHUS yYalIUXCsS O MpeAebHOM mepexoie. OT ydanmxcs MOKHO HE TpeOOBaTh BOCIPOM3BEACHHS BBIBOJA ITHX (DOPMYII.
Martepuar, cBA3aHHbBIN ¢ BbIBOJAaMU (OpMYIIBI 00beMa HaKJIOHHOTO NapajuieNienumnena u oomuiei Gopmysasl 00beMOB TeJ BpaleHHs], UMEET CITy KeOHBIi
XapakTep: ¢ ero MOMOIIBI0 3aTeM BBIBOIATCS (hopMyssl 0ObeMa MpU3MBI U 00beMa IIapa COOTBETCTBEHHO. BOIBIIMHCTBO 3a/1a4 B TEME COCTABIISIOT
3a/1a4¥ BHIYMCIUTENBHOIO XapaKkTepa Ha HEMOCPEACTBEHHOE IPUMEHEHHE U3YUEHHBIX (POPMYJI, B TOM UHCJIE€ HECIOKHBIE TPAKTUUECKHE 3a/1aUH.
O0bembl 1 MOBepXHOCTH TeJl BpaweHust (11 yacos)

O6wem nuMHApa, KoHyca, mapa. OObeM MapoBOro CETMEHTa M CEKTopa.

[TonsiTre momaau nosepxHoctu. Ilnomanu 60KOBBIX MOBEPXHOCTEHN IIMIIMHIPA U KOHYCA, TIIOIAIs CHEphI.

OcHosHnas yenb — 3aBEPUINTh CUCTEMATHUYECKOE M3YUYEHUE TeJl BpallleHUs B MPOIECCE PEUICHUs 3aJa4 Ha BbIUMCICHUE TUIOMAAEeH UX MOBEPXHOCTEM.
[lonsTHe miomaAM MOBEPXHOCTH BBOJUTCS C ONOPON Ha HAIVISIAHBIE NPEACTABICHUS Yy4allUXCs, a 3aTeM II0JydyaeT CTPOroe OIpe/eCHHE.
[IpakTuueckass HampaBICHHOCTh Kypca Ompezensercs OOJbIIMM KOJMYECTBOM 3aaud MPHUKIATHOTO XapakTepa, YTO MIpaeT CYHIECTBEHHYIO pOJIb B
OopraHm3aiyu npoQOpUeHTANUOHHONW PabOThl ¢ ydammuMucsa. B xone pemieHus reOMeTpUYeCKUX M HECIOKHBIX MPAKTUYECKUX 33134 OT YYallluXCs
TpebyeTcss yMEHUE HETOCPEACTBEHHO MPUMEHSTh U3yUeHHbIE GopMyIbl. [Ipy pemennn BBIYUCIUTENBHBIX 3a/1a4 CJIEIYET MOACPKUBATH TIOCTATOUYHO
BBICOKHI YpPOBEHh 0OOCHOBAaHHOCTH BBIBOJIOB. BBIBO (popMysibl 0ObeMa I1apa MpoBOJUTCS C MCIOIb30BAaHUEM HMHTErpana. Ero MOKHO BBITIOTHUTH B
Ka4yecTBE PEUICHHUs 337a4 Ha ypoKax anreOpbl ¥ Havasl aHau3a.

IToBTOpenue kypca reomerpuu (16 yacon)



YYEBHO-METOJUYECKHWA KOMILIEKC

o Teomerpus. 10 — 11 kmacchl: yueOHUK 1 00111€00pa30BaTeNbHbBIX YUpexKIeHU: 6a30BbIil 1 npodmibHbi ypoBHHU / A. B. Iloropesnos, M.:
[Tpoceemenue, 2012.

e KoHTtponpHO-U3MepuTenbHbie MaTepuabl. ['eomerpus. 10 knacc / coct.A.H.Pypykun — M.: BAKO, 2017

e Jlumakruyeckue maTepuaisl mo reomerpun i 11 xmacca / b.I'.3uB — M.: Ilpocsemenne, 2017
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10 KJIACC
No Kox. Jara Tema ypoka CopeprkaHue ypoka VYyaruecs: T0JKHbBI 3HATh/yMETh HAomaree
yac 3a7aHue
AKCUOMbBI CTEPEOMETPUU U NX IIPOCTEUIIUE CJIEJCTBUS
1 6 CEHTSOp AKCHOMBI CTEPEOMETPHH. IToBTOPUTH aKCMOMBI TUNITAHUMETPUU. PaccMOTpeTh 3nameo: §1 .1
b MPOCTPAHCTBEHHbIE AKCUOMBI. e Pa3fenbl reoMeTpuu.
Cy1iecTBOBaHUE TUIOCKOCTH, PaccmoTpeTs cTepeomeTpruueckie aHaJoru ® Onpenenenue npeamMeTa §1n.2
2 MPOXOJIAIIEH yepe3 NaHHYIO TJIAHUMETPUYECKUX aKCUOM. 3aKpenuTh 3HaHUE U CTCPCOMCTpPHH.
NPsAMYIO U JaHHYIO TOUKY. MPUMEHEHHUE aKCUOM B XOJI€ BHITIOJTHEHUSI YIPaKHEHU. ® AKCHOMBI ILITAHUMETPHU.
3ameyaHue K akcuome 1. e OCHOBHEIC (DUTYDEI B
3 Ilepeceuenue npsamoii ¢ ITpUHIUIBI TPOCTPAHCTBEHHOIO N300paXKeHHs Ha HPOCTPAHCTBE. §1m.3
IIOCKOCTBIO. TIOCKOCTH. ® AKCHOMBI CTEPEOMETPHH H
Cy1ecTBOBaHHE IIIOCKOCTH, Crioco0bl 3a1aHUSI TIIOCKOCTH. TCOPEMBL, SBIIIOLCCS §1nd4, 5,6
4 MPOXOSIIEN Yepe3 TPH JaHHbIE CICACTBUAMU aKCHOM.
TOYKH. Ymemo:
VUHUTE pemaTh 3a1a4n, pa3BUBATh JIOTHUECKOE MBIIIICHHE e Pewats 371241 110 TEMe. §1m1—6
5 Pemenne 3amauq.
YHaIIHUXCSL.
6 KP Ne 1 no teme: « AKCHOMBI KoHTponb 3HaHu#l yyaluxcs no JaHHOH TeMe. §lml1-6
CTEPEOMETPUI.
[TAPAJUIEJIBHOCTD IMTPSIMBIX U INTOCKOCTEN
7 16 | ceHTs0p [TapamrensHBIC IPAMBIE B AHanu3 KOHTPOJIBHOH paboThl. PaccMOTpeTs BOZMOKHBIE 3namo: §2 .7
b IPOCTPAHCTRBE. CIIyYau pacIoNOKEHUS IBYX MPSIMBIX B IPOCTPAHCTRBE. o [loHATHS MapaJUIeTbHBIX IPSIMBIX B
3 [TapannenbHble npsiMbIE B BBecTu noHsATHE NapaIENbHOCTH U CKPELIUBAHUS MPOCTPAHCTBE. §2 1.7
MIPOCTPAHCTBE. TPSIMBIX. o [Ipu3HaK napanienbHOCTH
9 OKTSIOpb IIpu3Hak napajiienbHOCTH Pazo06path mpu3HAK MapauieIbHOCTH MPSIMBIX. TPSIMBIX. §2 .8
IPSAMBIX. o JloHsATHE CKPEILMBAIOILUXCS
10 IIpusHak napamiensHOCTU Y4uTh NPUMEHATH NONY4YEHHBIE 3HAHUS IIPU PEIICHUN IPAMBIX. 5 §2 .8
PSIMBIX. 3amay. o [loHsATHE MapaIeTPHOCTH TPSIMOH
PaccMOTpeTh BO3MOYKHEBIE CITydad B3aHMHOTO H IIIOCKOCTH. §2 1.9

11

IIpu3Hak napannenbHOCTH MPSAMOI

U IINIOCKOCTH.

PAaCIOJIOKECHUA HpﬂMOﬁ U1 IJIOCKOCTHU B MTPOCTPAHCTBE.

o [Ipu3HaK napamienbHOCTH NPSIMOI
1 IIFIOCKOCTH.
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12 IIpuzHak napaienbHOCTH NpsiMoi | BBecTu noHATHE napayuieTbHOCTU U CKPELIUBAHUS e BapuaHTBI B3aUMHOTO § §2 .9
Y TUTOCKOCTH. TPSIMBIX. PpacIoI0oKeHHs ABYX IFIOCKOCTEH.
13 IIpusnak napamiensHOCTH NpsiMol | Pemenue 3agad, npuMeHss U3y4eHHBIN MaTepHall. o Tlonsarue HflpaHHeHLHLIX §2n.7-9
U IJIOCKOCTH. TUTOCKOCTEH.
KP Ne 2 o reme: KonTposns 3HaHUI ydaluxcs Mo JaHHOH TeMe. o IlpusHak mapamieabHOCTH §2n.7-9
14 «IlapanienabHOCTb IPAMON H IUIOCKOCTEH.
ITIOCKOCTID. e (CBoiicTBa napajjiesbHbIX
AHanu3 KOHTpOJIbHOH paboThl. PaccMOTpeTs BO3ZMOKHBIE TIIOCKOCTEii. §2m.10
15 IIpu3Hak napanienbHOCTH ClIy4ad B3aMMHOTI'O PacIIOJIOKEHHs IIIOCKOCTEN B ® llonsATHE IPAMOYTONBLHOTO
TIOCKOCTEMN. IIPOCTpaHCTBE. BBECTH MOHATHE NApaNIEIbHOCTH HPOCKTUPOBAHHA.
TOCKOCTEIA. o (CBolicTBa IPAMOYTOJIEHOTO
16 IIpu3HaK NapasIeabHOCTH Pa300paTh NpH3HAK MapajIeIbHOCTHU TIIOCKOCTEH. v HpOSKIHPOBAHIA. §2 m.10
TJIOCKOCTEHA. Menb.
17 HOAOPH Cy1ecTBOBaHME MIOCKOCTH, PaccMoTpeTh TeopeMy, CBOIMCTBA NapasiebHbIX ° g;i6pa>xan, TPOCTPAHCTBCHHRIC §2m.11
napasiebHON JAHHOM IIIOCKOCTH. | TockocTeid. YPBL, HCIOJIB3Y3 CBOUCTBA
18 CaoiicTBa TIapajTebHbIX Pa3BuBaTh HaBBIKM IPHUMEHEHUS TEOPEM K PELICHHIO 3a7ad. Egzg?;;g::;;; §2 .12
TUIOCKOCTEH. :
e Pemars 3a/1auu 110 TEMeE.
19 N306paskeHue MpOCTpaHCTBEHHBIX | PaccMOTpeTh KOHCTPYKIHIO MapaieIbHOTO §2 n.13
($uryp Ha INTOCKOCTH. POEKTUPOBAHMS TOUYKH M (QUTYPBHI HA IIIOCKOCTb.
20 N3o6paskeHue MpocTpaHCTBEHHBIX | Pa3o0parhk CBOHCTBA MapauielbHONW POCKIIHH. §2 m.13
¢$uryp Ha INTIOCKOCTH.
IToBTOpEHUE U crucTeMaTH3aLus U3Y4EHHOIO MaTepHuaa, §2n.7—-13
21 1306pasenHe NpOCTpaHCTReHHEIX MOATOTOBKA K KOHTPOJIBbHOH pabore. CriocoOCcTBOBATH
¢uryp Ha IUIOCKOCTH.
Pa3BUTHIO HAaBBIKA PEIICHNUS 3aa4.
KP Ne 3 o reme: KonTposns 3HaHUI ydaluxcs Mo JaHHOH TeMe. §2n.7—-13
22 «ITapannenbHOCTb NPSAMBIX U
TJIOCKOCTE».
[EPIEHIUKYJISPHOCTbD ITPSIMbIX U IIJIOCKOCTEN
17 | nexabpb AHanu3 KOHTpOJIbHOI paboTel. PaccMoTpeTs moHATHE 3namo: §3 .14
[eprieHANKYISPHOCTD NPSIMBIX B
23 HNEPIEHANKYJIIPHOCTH ABYX MPSIMBIX, PACCMOTPETh o [ToHsTHS MEePIIeHAUKYISIPHBIX
fpOCTPAHCTBE. TEOpeMbl U UX IPUMEHEHHUE NPH PeIICHUHU 3a1a4. MPSIMBIX B IIPOCTPAHCTBE.
24 HpmHinc MEePIEHANKYIIPHOCTH Teopema o mpu3HaKe NEPIEHANKYIISIPHOCTH MPSIMOIT U o HOHHTI:IG NEPICHANKYJISPHBIX §3m.15
MPSIMOU Y IIJIOCKOCTH. IJIOCKOCTH, €€ TPUMCHCHUE MIPY PCIICHUH 3a4a4. OpAMOU U TIITOCKOCTH.
Pemenue 3aaa4 o Teme, pa3BUTHE JIOTHUECKOTO o [IpusHak NepneHIUKYIIPHOCTH §3m.15
25 IIpu3Hak neprneHAnKyIIpHOCTH MBIIILICHHA. MPSMOH U TNIOCKOCTH.
IPSIMOH U TIOCKOCTH. e CBoiicTBa NEPHEHIUKYIAPHBIX
HIPSIMOM U INIOCKOCTH.
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2% ITocTpoenue nepneHAnKyIsPHBIX Pazo06path mocTpocHHE NEPICHIUKYIAPHBIX IPSIMOH H o [lonsTHE NEPNEHAUKYIISIPA, §3 .16
TPSIMOH M TITIOCKOCTH. TUIOCKOCTH. MIPOBEJICHHOTO U3 TOYKH K
27 CBolicTBa NepNeHIUKYISPHBIX PaccmoTpeTs TeopeMsl 0 CBOWCTBAaX M UX NPUMEHEHHE IIpU MJIOCKOCTH, OCHOBaHMS §3m.17
IPSIMOM U IJIOCKOCTH. pelIeHNH 3aau. MepIEeHANKYIISPA.
28 TepHeranKyIsp 1 HAKTOHHAs PaccMmoTpeTs noHsATHE pacCTOSHUS OT TOUYKH JI0 IIOCKOCTH, o [loHsTHE HAKIIOHHOH, §3 m.18
P yAp ) TIOHSITHE HAKIIOHHOM, MPOEKIINH HAKJIOHHOM. MPOBEACHHON U3 TOUKH K
PaccrosiHre oT npsiMoii 10 apayiiebHOM el TIOCKOCTH, IIJIOCKOCTH, OCHOBAHMS §3m.18
29 IlepnenuKkynsip ¥ HAKJIOHHAS. &
PACCTOSIHUE MEXy APAJLIEIbHBIMU [NIOCKOCTSMH. HaKJIOHHOU.
PaccMoTpeTh 3a1a4un, TPeOyIOIINe HEOJHOKPATHOTO o [lonsTre NPOCKIMK HAKITOHHOM Ha [ §3 17 1§
30 [MeprneHAUKYISAP U HAKITOHHASL. npHMeHEHHUs TeopeMsbl [Tudaropa u perraeMpie TIOCKOCTb.
anreOpanyecKUMH METOIaMHU o [lonsTre pacCTOsIHUS OT MPSIMOK
31 SHBAph ITepIeHIHIYIID 1 HACTONHaS [TOBTOPUTH OCHOBHBIE (hOPMYIIBI PELIEHHUS TPAMOYTOIBHBIX A0 TUIOCKOCTH 1 pacCTOMHNA §31.18
P yIAp . TPeyroTbHHKOB. MEXAy NapajuieIbHbIMU
1 Teopema o Tpex Pazobpath TeopeMy, pacCMOTPETh THITMYHEIC CUTYAIHH €€ ?HOCKOCT’IMH‘ §3 m.19
°
HEePIECHANKYJIISIpax. IPUMEHECHHUS Ha IPHMEpax PeIleHHs 3a/1a4. COpeMy 0 Tpex
MepIECHANKYIISpax.
CucreMaTtu3alys U3y4eHHOIO MaTepuaa, MOAr0TOBKA K §3m.14—-19
Teopema o Tpex . o [lonsTne NepneHANKYISIPHBIX
33 KOHTPOJIBHOM padoTe. CriocoOCTBOBATH Pa3BUTHIO HABBIKA N
HEepIEeHANKYJIISIpax. TUTOCKOCTEH.
peLICHUs 3a1a4. 1
" " o [Ipu3sHaK NepreHANKYIIPHOCTH
KP Ne 4 o teme: KoHTponb 3HaHu#l yyaluxcs no JaHHOH TeMe. P up yAp §31m.14-19
. TUTOCKOCTEH.
34 «lepneHAUKYIAPHOCTD NPAMOH U
o [lonstue o0mero nepneHANKYIsIpa
TUIOCKOCTH.
- JIBYX CKPEIINBAIOIINXCS MPSMBIX.
IIpusHak nepneHaAuKyISIPHOCTH AHanu3 KOHTpOJIbHOHM paboTsl. BBecTn nmonstue §3 m.20
35 N N o [loHsTHE PACCTOSHUS MEXKAY
IJIOCKOCTEH. NEepIEeHANKYIISIPHBIX INIOCKOCTEH, pa3o0paTh TeOpeMy.
- CKPEIIMBAIOIIIMUCS MPSIMBIMH.
36 [Ipu3Hak neprneH UKy IIpHOCTH IIpyMeHeHMe 3HaHUH yuyaluxcs K pelieHuo 3aay. Viems: §3 m.20
[LIOCKOCTCH. o 11300pakaTh IPOCTPaHCTBEHHBIC
37 Paccrosnue mexny PaccMoTpeTh MOHSTHS 00IIEro MepreHANKYJIIpa I1BYyX burypst §3 m.21
CKPELMBAOIIUMUCS TPSIMBIMU. CKPELIMBAIONIMXCS NPSMBIX M PACCTOSIHUSI MEXIY HUMH. o PeraTh 331341 IO TEME.
CucreMaTtu3anus U3y4eHHOTO MaTepual, OJIr0TOBKa K §3m14—-22
Paccrosnue mexny N
38 KOHTPOJBbHOI padote. [lokazaTs Ha mpuMepax IPUMEHEHUE
CKPEIIMBAOIMMHUCS TPSIMBIMH.
M3yYEHHOT'0 MaTepraia Ha MPAKTHUKE, B )KU3HHU YEJIOBEKa.
(heBpanb KP Ne 5 o teme: KonTpons 3HaHMH yJanuxcs Mo TaHHOH TeMe. §3m14—22
39 «IlepeHAMKYIISIPHOCTH MPSIMBIX U
TUIOCKOCTEMN».
JEKAPTOBBI KOOPJIMHATBI 1 BEKTOPBI B IIPOCTPAHCTBE
18 AHanu3 KOHTPOJIBbHOI paboTel. PaccMoTpeTs moHATHS 3namo: §4 m.23

40

Baenenne nexapTOBBIX KOOPIUHAT
B IIPOCTPAHCTBE.

CUCTEMBI KOOpAWHAT U KOOPAWHAT TOYKHU B IIPOCTPAHCTBE.

® J[oHATUS KOOPAMHATHBIX OCEH,
HadaJla KOOPJIMHAT, KOOPAMHATHBIX
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BeiBecTr (hOpMyIIBI 1T PACCTOSIHUS B KOOPAWHATAX,

41 PaccrosiHue Mexay TOuKamu. .
3aKpENUTh U3YUYECHHBIN MaTeprall B XO€ pelIeHUs 3a1a4.
4 KOOpAHHATS! Cepe/Hbl 0TpesKa, Brisectu opmybr K?OpILI/IHaT CepellMHbI OTPE3Ka,
3aKpeNUTh W3YYEHHBIH MaTepuall B X0JIe pelIeHHs 3a1a4.
43 [Ipeobpa3zoBaHre CHMMETPHH B HO]iTOpPITL MOHSTHE JBUKEHUS HA MJIOCKOCTH U €T0
IPOCTPAHCTBE. CBOMWCTBA.
44 CuMMeTpus B IpUPOJIE U Ha PaccMmoTpeTs cuMMETpHIO B IPOCTPAHCTBE U €€
MPAKTHKE. npeoOpa3oBaHusl.
JIBrKeHue B MPOCTPAHCTBE. 3aKpenuTh 3HaHUE CBOMCTB JIBUYKEHUS B IIPOCTPAHCTRBE,
45 [TapannensHsIit IEpeHOC B OTIpeNieNUTh MpeodpazoBaHue MOA00HS B IPOCTPAHCTRBE,
npoctpanctse. [lonobue W3y4YUTh IPeoOpa30oBaHNe TOMOTETHUH B IIPOCTPAHCTBE U €TI0
MPOCTPAHCTBEHHBIX QUTY. CBOMCTBA.
46 Yroa Mexy CKpelBaroIMMHCS PaccMOTpeTh NOHATHE YIII0B MEXAY NEPECEKAIOILUMUCS
IPSIMBIMHU. WM CKPELIMBAOUIMMHUCS IPSIMBIMH.
47 MapT Yron Mexay npsMou u IlonsiTHE yrila MEXIy NPSAMOM U IIIOCKOCTBIO, 3aKPENUTh
MJI0CKOCTBIO. 9T 3HAHUS B XOJ€ PELICHUS 33]1a4.
48 JlexapTOBbI KOOPAWHATEHI B CucreMaTtu3alys U3y4eHHOIO MaTepuaa, MOAr0TOBKA K
MIPOCTPAHCTBE. KOHTPOJIBHOH padoTe. YIIpaKHEHHUS B pEIICHUH 3a1ad.
KP Ne 6 no teme: «JlekapTOBEI KoHTponb 3HaHu#l yyaluxcs no JaHHOH TeMe.
49 KOOpPJUHATHI U BEKTOPHI B
MIPOCTPAHCTBEY.
AHanu3 KOHTPOJIbHOH paboTel. HayunTh mocTpoeHuto yriia
50 VYron Mexay MI0CKOCTSIMHU. MEXy TUIOCKOCTSIMH, CIIOCOOCTBOBATh BEIPAOOTKE HABHIKOB
peleHus 3aa4.
51 [Tnomans oproroHansHOM Pazo0paTh TeopeMy O IIIOIAN TPOSKINT
MPOEKIIMHY MHOTOYTOJIbHUKA. MHOTOYT'OJIbHUKA, YUYUTh peliaTh 3a1a4yu.
PaccMmoTpeTs MOHATHE BEKTOPA B IIPOCTPAHCTBE U
52 Bexkrops!l B mpocTpaHCTBeE. CBSI3aHHBIE C HUM TTOHSTHSI a0COTIOTHOM BETUUHHBI,
HalpaBJIeHUs], PABEHCTBA BEKTOPOB, KOOPAMHAT.
53 JelicTBUs HaJ BEKTOpamu B CrnoxxeHre BEKTOPOB, pEIICHHE 3a1ad.
IIPOCTPAHCTRBE.
54 arnpenb JelicTBus HaJ BEKTOpamu B YMHOKEHHE BEKTOpa Ha YHCII0, pElIeHUE 3a/1ay.
IIPOCTPAHCTBE.
CkansipHOE TTPOM3BEICHUE BEKTOPOB, PEIICHHE 3a/1a4.
55 JeiicTBus HaL BEKTOpaMHU B

MPOCTPAHCTBE.

IUTOCKOCTEH, KOOpAWHAT TOUKH B
TIPOCTPAHCTBE.

BriBo hopMyIIbI ISl BBIYNCIICHUS
PacCTOSTHHS MEXLy TOUKAMHU.
®opMyiry HaX0X/IEHHS KOOpAWHAT
CepeMHbI OTpE3Ka C BEIBO/IOM.
[MonsaTtus mpeodbpa3zoBaHUit
CUMMETPHH OTHOCHTEIIBHO TOUYKH,
MIPSIMOH M TIOCKOCTH.

[MonsTre MapanieabHOro IepeHoca
B IIPOCTPAHCTBE U €TI0 CBOMCTBA.
IMonsTre npeoOpazoBanust
mo1o0us, MoJOOHBIX (GUTYD B
MIPOCTPAHCTBE, TOMOTETHH U €€
CBOMCTB.

[MonsTre yria Mexmy npsMbIMH,
CKPEIIMBAIOIIIMUCS MPSIMBIMH.
[HonsTHe yrina Mexay npsMoiu u
IUIOCKOCTBIO.

[MonsiTre yria mexmy
TUTOCKOCTSIMH.

Teopemy o mtomanu
OPTOTOHAIBEHOM MPOEKIINU
MHOTOYTOJIbHHKA Ha TJIOCKOCTb.
[TonsiTre KOOpIMHAT BEKTOpa B
JTAaHHOU cHCTEeME KOOPIHHAT.
CrnoxxeHue, BEIYUTAHME,
YMHO>KEHHE BEKTOpa Ha YUCIIO.
[TonsiTHE paBHBIX BEKTOPOB,
KOJUIMHEAPHBIX U KOMIUIAHAPHBIX
BEKTOPOB.

®opMyIbl HAXOXICHNS! KOOPIUHAT
BEKTOPA 110 KOOPJIMHATAM TOUEK
HayaJla ¥ KOHIIa BEKTOPa,
BBIYHCIICHUS JJTHHEI BEKTOPA 110
€ro KOOpJIMHATaM, CKaJIIPHOTO
TIPOM3BEICHUS BEKTOPOB.

Ymemn:

§4 .24

§4 n.25

§4 .26

§41.27

§4 .28 — 30

§4 .31

§4 .32

§41.23 32

§41.23-32

§4 .33

§4 .34

§41.35

§4 .36 — 38

§4 .36 — 38

§4 .36 — 38
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JleficTBUS HaJl BEKTOpaMHU B CucreMaTtu3alys U3y4eHHOI0 MaTepuaa, MOAr0TOBKa K e PemaTe 3a1a4y 10 TEME. §4 n.23 — 38
56 npoctpaHcTse. Pasnoxenue KOHTPOJILHOM paboTe. 3aKpenuTh 3HAaHHUS YUAINXCS B X0
BEKTOPA 110 TPEM peueHns 3agad.
HEKOMIIJIAaHAPHBIM BEKTOPAM.
KP Ne 7 no teme: «JlekapTOBEI KonTposns 3HaHMI ydamuxcs Mo JaHHOU TeMe. §4 m.23 - 38
57 KOOPAMHATHI U BEKTOPHI B
IPOCTPAHCTBEY.
I[MTOBTOPEHUE KYPCA TEOMETPHHU 10 KITACCA
11 AHanu3 KOHTpoJIbHO# paboTsl. [ToBTOpEeHue n 3namo: §2n.7-12
[MapannenbHOCTD NPSAMBIX U . .
58 IoCKoCTei cHCTeMaTH3alUsl N3y4YeHHOT0 MaTepHaa, ClocoOCTBOBATh o OCHOBHOI! TeopeTH4ecKuit
) Pa3BUTHIO HaBbIKA PEIICHUS 3a]a4. Marepuan kypca 10 kiacca.
59 N300paxenne npocTpancTBeHHbIX | [loBTOpEHME U crcTeMaTH3aLus H3yYeHHOTO MaTepHania, Ymemn: §2 .13
¢duryp Ha IIOCKOCTH. CIOCOOCTBOBATh Pa3BUTHIO HABBIKA PEIICHHMS 33/1a4. e 11300pakaTh NIPOCTPAHCTBEHHbBIE
60 TepHeHaKyIIsD 1 HAKTOHHAS [ToBTOpEHNE M CUCTEMATH3AITUS U3yUYEHHOTO MaTepuara, ¢urypsr. §3m.18
p yip ’ CIOCOOCTBOBATH Pa3sBHUTHIO HABBIKA PEIICHMS 3a1a4. e Pemarts 3anaun.
61 Teopema o Tpex TToBTOpEHHE M CHCTEMATH3ALUS M3y4EHHOIO MaTepyaa, §3m.19
HEPIEHANKYJIISIpax. CIOCOOCTBOBAaTh PAa3BUTHIO HABBIKA PEIICHMS 3a/1a4.
2 PaccTostHue MeXLy TToBTOpEHHE M CHCTEMATH3ALUS M3y4EHHOIO MaTepUaa, §3m.21
CKPEIINBAIONIIMHUCS IPSMBIMH. CIIOCOOCTBOBAaTh PAa3BUTHIO HABBIKA PEINCHMS 3a/1a4.
63 Maif IepnesAuKyIApHOCTS OPSAMBIX U ToBTOpEHHE M CHCTEMATH3ALUS U3yYEHHOIO MaTepHana, §3m.14 21
TUTOCKOCTEH. CIIOCOOCTBOBAaTh PAa3BUTHIO HABBIKA PEIICHHMS 3a/1a4.
TToBTOpEHHME M CHCTEMATH3AIUS M3YYEHHOTO MATEPHANIA, §4 .33
64 VYron Mexay MI0CKOCTSIMHU.
CIIOCOOCTBOBATh PA3BUTHIO HABBIKA PEIICHHMS 3a/1a4.
OtpaboTKa HaBBIKA TOCTPOCHHUS, PA3BUTHE 3anaHue B
65 N3o0pakeHre MHOTOIPaHHUKOB.
IPOCTPAHCTBEHHOTI'O MBIIJICHHUSI. TETpau
OtpaboTKa HaBBIKA TIOCTPOCHHUS, PA3BUTHE 3anaHue B
66 CeueHre MHOTOTPAaHHUKOB.
MPOCTPAHCTBEHHOTI'O MBIIIJICHHUSI. TETpau
OTpaboTka HaBbIKA TOCTPOCHHUSI, PA3BUTHE 3ananue B
67 CeueHre MHOTOTPAaHHUKOB.
POCTPAHCTBEHHOI'O MBILIJICHHUSI. TeTpau
OTtpaboTKa HaBbIKa TIOCTPOCHHUSL, Pa3BUTHE
68 CeueHre MHOTOTPAaHHUKOB.
MPOCTPAHCTBEHHOTI'O MBILIJICHHUSI.
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11 KJIACC
Kom. OMalIHee
Ne Hata Tema ypoka Copeprkanue ypoka VYyamiuecs: JOJKHBI 3HATH/YMETh A
Jac 3a7aHue
MHOI'OI'PAHHUKUA
18 [ceHTsI0pB BBecTu noHsTHE ABYTPaHHOTO yTIIa, IOHATHE MEPHI 3namo: §51.39-40
. . COOTBETCTBYIOIIETO €My JTMHEHHOr0 yria, MOHATUSL o [TonsiTre nMByrpaHHoro,
JByrpannslii yros. Tpexrpanssiil u
1 - TPEXTPAHHOT'O0 U MHOTOTPAHHOTO YTJIOB, 3aKPEMUTh 3HAHUS TPEXTPAaHHOT'O U MHOTOTPAHHOTO
MHOTOTPaHHbIH YTJIBI.
MU pELIeHUH 3a1a4. Pa3BUBaTh NPOCTPAHCTBEHHOE YTJIOB.
BOOOpaKEHHUE YUAILIHXCS. e OmpeaeneHue NpU3Msl, ee
BBectu noHsATHE MHOIOTpaHHUKA, €70 3JIEMEHTOB. AJIEMEHTHI. §51n.41,
2 MHororpaHHuk.
® Bupl Ipu3MBblL. pa3BepTKa
ITonsiTe mpusmel, ee dyeMeHToB. [lokazath n300paxkeHne ® OmnpezeneHne NUpamMubl, ee §5 m42
3 [Tpuzma. M300pakeHne Mpu3MbI.
TIPU3MBIL. JJIEMEHTHI.
4 n N TTocTpoenue ceyeHnit IPU3MBL. o [lonsTue NpaBHILHOMH, §5 m.43
OCTPOEHHE CEUCHUH MPU3MBI. yYCEUEHHOM HPAMUIBL.
5 TOCTPOCHIE COUCHU IPHAMEL ITocTpoeHue ceueHuit MPU3MEI. Yuems: §5m43
p p ) e 11300pakaTb NIPOCTPAHCTBEHHbBIE
[JaTb onpeneneHue NpsIMOX U PaBUIbHOW IPU3MBL, 4AaTh urypsr. §5 m.44
6 Buel npusmel. onpezenenue U GopMyIbl TUIoIIaae 60KOBOM U MOJIHOMN o CTpouTh CeueHuUst MPU3MBI U
MOBEPXHOCTH NPHU3MBI. MUPaMUJIBL.
Croco06CTBOBATh PA3BUTHIO MPOCTPAHCTBEHHOTO ® Peuiath 3a71a4u 110 TeMe. §5 m.45
7 IIpsamast npusma. Ilapannenenunen. | BOOOpaXeHUs U JIOTHYECKOTO MBIILICHHS IPU PELICHUH
TreOMETPHYECKHX 3aa4.
. PaccMmoTpeTs MOHATHS IPSIMOYTOIBEHOTO TTapauIeNieHIe a, §5m.39—-46
8 [IpsaMoyToIBHBIN MapanIenenumnes,.
pa3o0patb TEOpEMY O JHArOHAIH.
OKTS0 Kontpons 3HaHNN y4aluxcs no JaHHOH TEME. 51.39 —46
9 . P KP Ne 1 no teme «IIpuszmanr. P M 3
AHanu3 KOHTPOJILHOH padoThl. PaccMoTpeTs noHsTHE §5m.47, 48
[Mupamupa. Iloctpoenne nupaMuasl
10 . MTUpaMHUIBI U ee 3JIeMeHTHl. Pa3obparts nmocrpoenue
U €€ TUIOCKUX CEYECHHH. .
MTMpaMHUIbI U €€ CEUCHHH.
1 Iupamupa. IToctpoenue nupaMuasl | PaccMoTpeTs MOHATHE MUPAMUABI U €€ SIEMEHTHI. §5m.47, 48
U €€ INIOCKUX CEeUCHHH. Pa3zo0paTh NOCTpOSHHE MUPAMUJIBL U €€ CCUCHHUH.
12 IMupamupa. Iloctpoenue nupaMuas! | PaccMoTpeTs MOHATHE MUPAMUABI U €€ STIEMEHTHI. §5m.47, 48
U ee IIOCKUX CEeUCHHH. Pa3zo0paTh NOoCTpOEHHE MUPaMUJIBI M €€ CeUSHHUH.




18

3aKkpenuTh U3y4EeHHBII MaTeprall B XOZ€ PEIICHHS 3a/1ad.
CrnocoOcTBOBATh PA3BUTHIO JIOTHUECKOTO MBIIIJICHHSL.
[ToBTOPUTH MOHATHS TOMOTETHH M ITOIO0US, BBECTH §5 1m.49
13 VYcedeHnHas nupamua. .
TIOHSITHE YCEYSHHOH MUpaMHUIbL.
BBectu nonsTHe NpaBUIIBHON MIHUPaMUIBL, €€ OCU U §5 .50
14 [IpaBunbpHasg nupamMuia.
anodeMbl.
Jlokasate TeopeMy 0 OOKOBO MOBEPXHOCTH NMPaBUIBHON §5 .50
15 [IpaBuibHas nupaMuja. nupaMuibl. CrIocoOCTBOBATh Pa3BUTHIO HABBIKA PEIICHHUS
3aJ1a4 U JIOTHYECKOT0 MBIIILICHHS.
O3HaKOMHUTH C MTOHATHEM IIPABUIBHOTO MHOTOTPAHHHUKA U §5m.39-51
16 [IpaBunbHBIE MHOITOIPAHHUKH.
ISITHIO TUIIAMH NPABUJIbHBIX MHOTOI'PAaHHUKOB.
17 HOSIOpb KP Ne 2 o teme KonTpomns 3HaHKH yJanuxcs 1Mo JaHHOH TeMe. §5m39—-51
«MHOrOrpaHHUKNY.
AHanm3 KOHTPOJIBbHOH paboTtel. PaboTa Hax ommbOkaMu. §5m.39 51
18 MHoOTOTpaHHUKH.
TEJIA BPAILIEHU A
11 Pazobparts onpenerneHue NWIHHAPA U CBA3aHHBIX C HUM Buams: §6 .52, 53
Hunmuanp. Ceuennie nummHapa N N
19 1OCKOCTAMI MoHsATHH. PaccMOTpeTh OCHOBHBIE BH/IBI CEUEHHN e OmnperneneHne MWIMHIPA.
) LJTMHPA. 3aKPETUTh MaTeprall IPY PEIICHUH 3a1a4. ® Bunpl ceueHns nuimHApA.
BBectu nonsTHE BIMCAaHHON U OMUCAHHON MPU3MBIL, o JlonATre BUMCAHHOU U §6 m.54
MIOHSITHE KacaTeIbHON INIOCKOCTH K LIMIMHADPY. 3aKpenuTh OTIMCAHHOH MPHU3MBI.
20 Brnucannas u onucaHHasi IPU3MBIL.
3HAHMS B XOJI€ PEIICHHMS 3a/1a4, CIOCOOCTBOBATH PA3BUTHIO e OmnpeneneHne KoHyca.
JIOTHYECKOT'O MBIIILICHHS. o CeueHHs KOHYca.
Pa3o0path ornpezeneHue KOHyca 1 HOAYMHEHHBIX TOHATHH, o [loHsTHE BIMCAHHON 1 §6 .55, 56
71 Konyc. Ceuenus koHyca paccMoTpeTh ceyeHus Konyca. CriocoOCTBOBaTh Pa3BUTHIO ONHUCAHHOW MUPAMHUIBL.
MJIOCKOCTSIMM. HaBBbIKA PCLICHMA 33J]a4 M IPOCTPAHCTBECHHOT'O e Ompezenenne mwapa.
BOOOpaXKeHUsI. o CeueHue 1mapa.
O3HaKOMHUTHCS C MOHATHSIMM BITUCAHHBIX B KOHYC U o [lonsATHe KacaTeIbHOMU §6 m.57
BlNCAHHAS 1 OMHCAHHA OIMCAHHBIX OKOJIO KOHYCa IUpaMu, ¢ IIOHATUEM IJIOCKOCTH K Iapy.
MUCaHHasl U ONUCAaHHAs .
22 a KacaTeJIbHOM MIOCKOCTH KOHYCA, YIUTh IIOCTPOCHUIO ® [lonsATHe BIMCAHHEIX U
HPaMUJIBL. . .
p gyepTexkeil, CHocoOCTBOBAaTh MPUMEHEHHIO 3HaHUI TeOpHH OIMCaHHBIX MHOIOIPaHHHUKOB.
Ha NPaKTHKE. Ymemy:
PaccMoTpeTs onpenenenue mapa u chepbl, CBI3aHHBIX C ® 1306paxaTh MPOCTPAHCTBEHHbIC §6 .58 — 60
[lap. CeveHue 1mapa miocKoCThIO. N durypsl
23 Crninie apa HUMHU TIOHATHH, M3yYuTh CeUeHHE mapa mIOCKOCTHIO U YPBL.
UMMETpHUsI LIapa. N
P P 03HAKOMHTBCSL CO CBOMCTBAMH CHMMETPHH. ® CTponTh ceueHHUS TeN BPALCHUS.
BBecTH OHATHS KacaTelbHBIX IIIOCKOCTH M MPSMOii. e Pewats 371241 110 TEMe. §6 11.61
24 KacarenpHast TIIOCKOCTH K mIapy.
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eKkadpb 3aKkpenuTh MOJIyYECHHbIE 3HAHUS PU PELICHUH 3a/1a4. 6 1.61
25 a P KacarenpHas miiockocTs K mmapy. P y prp A 3
3aKkpenuTh MOIyUEHHbIE 3HAHUS IPU PELICHUH 3a/1a4. 6 1.61
26 KacarenpHast m10cKoCTh K mmapy. P y prp A 3
Brcanssle 1 OnMCaHHEIC TeopeMsI 0 KacaTeTbHON ITOCKOCTH U O JINHIH §6 m.62 — 64
27 MHororpaHHuKkH. [lepeceueHne repecedeHus IByxX chep.
IBYX chep.
O0600meHre 1 CUCTeMaTH3aIHA N3yYeHHOTO MaTepraa. 61m.52 — 64
28 Tena BpamieHus. m 1 Y p §
KonTpons 3HaHMH yJamuxcs 110 JaHHOH TeMe. 6 11.52 — 64
29 KP Ne 3 mo teme «Tena BpameHus. p yHam A §
OBBEMbI MHOI'OI'PAHHUKOB
12 AHann3 KOHTPOJIbLHOH paboThl. O0OOIIUTE 3HAHUS 3nams: §7 m.65, 66
y4aIuxcs 0 CBOMCTBax IUIOmanel 1 00beMOB, 10Ka3aTh o [lonsTue o6bema.
[Tonsarue o6vema. O6beM
30 (dhopmysy oObeMa MPSIMOYTOJIBHOTO apalIeICUIeaa, o dopmynbl A o0beMa MPSIMOTO
IPSAMOYTOJBHOTO MapajliesIeuIe a.
(hopMUpPOBaTh YMEHUE IPUMEHSTH 3HAHUS [IPU PEILICHUN ¥ HAKIIOHHOTO [apaJlIe/ICIUIICHA.
3ajad. o Oopmyy ans odbemMa MPU3MEL.
31 O0BeM HAKIIOHHOTO PaccMoTpeTs 00BEM HAKIIOHHOTO Mapaljiesienuneaa u e dopwmyiy st o6beMa §7 m.67
napauleIenuIesa. HAY4UTh IPUMEHATH (JOPMYITy IPH PELICHUH 33a4. IHPaMHUIBL.
1 O0BeM HaKJIOHHOTO 3aKkpenuTh NOTyIeHHBIC 3HAHUS IPU PEIICHUH 3a1ad. o [lonsTre 06beMOB MOTOOHBIX §7 m.67
MapaJuIeIenuIe/a. TeJI
SIHBapb PaccmoTpeTs 00beM PU3MBL. Ymems: 7 1.68
33 P O0BeM PU3MBL. P P 3
o 11300pakaTh IPOCTPAHCTBEHHBIC
34 Pemenne 3amau mo teme «O0bpeM Hayunts npuMeHTH HOpMYITy IIpH pEIICHIH 3a1a4. ¢burypsr. §7 n.68
TIPU3MBD). e Permats 3a1a4u 10 TEME.
35 Pemenne 3amad o reme «O0bpeM HayunTs npumMensaTh HOopMyITy IpH peLICHUH 3a1a4. §7 m.68
TIPU3MBD).
36 PaBHoBenukue Tena. O0bemM Paccmotpets hopmyity 11t o6beMa TpeyroiabHON §7m.69—-71
TTUpaMUIbIL. nupamupl. [IoHsITHE paBHOBEIMKUX Tedl.
. Bgectu dpopmyny s o0beMa Iponu3BOIBHON MHPaMUAbL 1 710.72
37 O0BeM yCceueHHOI MUPaMUIbL. (bup Yy P p 3
yCEUEeHHOH MHUpaMUIbL.
38 Pewenue 3anau no reme «O0beM HayunTb npuMeHsaTh HopMyITy IpU PELICHUH 33/1a4. §7 m1.69 — 72
HPaMUJIBD).
39 Pemenne 3anau mo teme «O0BpeM dopmupoBaTh yMEHHE IPUMEHATH (HOPMYITY MIPH PEIICHUH §7 m.69 — 72
HPaMUJIBD). 3a1ad.
CooTHolIEHHE 00BEMOB MOJOOHBIX TEII. §7 m.65—172

40 O0BeMBI TOTOOHBIX TEI.




20

41 (eBpanp KP Ne 4 o reme «O0BbeMBbI KonTpons 3HaHMH y4aniuxcs o JaHHOH TeMe. §7 m.65—-72
MHOTOTPaHHHKOBY.
OBBEMBI U TTIOBEPXHOCTHU TEJI BPAILIEHUA
11 AHanu3 KOHTpOJIbHOH paboTsl. BBecTn dopmysst mis 3namu: §8m.73 =75
47 O6bem mmmHApa. O0beM KoHyca. | 00beMOB HMIIMHAPA ¥ KOHyca. O3HAaKOMUTE ¢ (OpMyJIaMH o ®opmyIel Ui 00beMa IMITHHIPA
OOBeM yceueHHOTO KOHYyCa. JUIst 00beMa yCeUeHHOT0 KOHyca 1 oomieit popmynoit s 1 KOHYyca.
00beMa TeJl BpalleHHsL. o dopmyiy it 00beMa mmapa.
43 Pewenue 3amau no reme «O0beM [okazats npumeHeHne GopMy 00bEMOB IIPH PELICHUH ® OopMyIIbI IS IOMIAH §8m.73 =75
LIJTMHPA U KOHYCay. 3aJ]a4 1 3aKPEIHTh 9TH HABBIKH ¥ YMEHHSI. MIOBEPXHOCTH LIMIIMHIPA U
44 Pewenne 3anau no reme «O0beM [Nokazath npumeHeHne GopMys 00bEMOB IIPH PELICHUH KoHyca. §8m.73-75
AJIMHAPA U KOHYCay. 3a7a4 ¥ 3aKPCIIUTh 3TU HAaBBIKK U YMCHMSI. o OopMyITy WA IWIOLAAH
Paccmotperts BEIBO popMyIiel 00beMa mapa. Beectu TOBCPXHOCTH 1Iapa. 8 n.76, 77
O0nem mapa. O6beM mapoBOro P A dopmy p \Y% . 3
45 HOHSTHUS IIAPOBOTO CErMEHTa U CEKTOpa U GOpMYIIbI UX menb.
CCIMCHTA 1 CCKTOpA. 06BEMOB. e 1306paxath OPOCTPAHCTBEHHbIE
46 Peurenue 3anau o Teme «O0beM IMoka3atsk npuMeHeHre GopMyJ1 00bEMOB NP PELICHUH uryper. §81.76, 77
mapay. 3a/1a4 U 3aKPEIUTh 3TH HABBIKU U YMCHHSL. e Pemwmarh 3a1a4n 1o Teme.
[Tnomans 6OKOBOM MOBEPXHOCTH BBecTu moHsTHE TENa U €ro MOBEPXHOCTH B TEOMETPHUH. §8m.78, 79
47 numuHapa. [Inomaas 60KoBoM Brisectr ¢opmytsl 00KOBOI MOBEPXHOCTH IMIINHIPA U
TIOBEPXHOCTH KOHYCA. KOHyca.
Pemenne 3anau mo teme «IImomanes | Ilokasate nmpumenenue GpopMy OOKOBOI MMOBEPXHOCTH IPU §8m.78, 79
48 OOKOBO TIOBEPXHOCTH LMJIMHAPA U | peIIeHun 3a1ad.
KOHYyCa».
MapT Pemenne 3anau mo teme «IImomans | Ilokasate npuMeneHne GpopMy OOKOBOI MMOBEPXHOCTH IPU §8 .78, 79
49 0OOKOBOY TIOBEPXHOCTH LMJIMHAPA U | peIIeHUN 3a1ad.
KOHYyCa».
50 Tromans chepsr. BriBectr hopMyity O0KOBOI ITOBEpXHOCTH CEpBbI. §8m.73 - 80
51 KP Ne 4 o teme «O0OBEMEBI 1 KoHTponb 3HaHM# ydyamuxcs 1o A1aHHO# TeMe. §8 m.73 — 80
TTOBEPXHOCTH TEJI BPAILICHUS.
57 OOBEMBI M TOBEPXHOCTH TEIl AHanu3 KOHTPOJIbHOH paboThl. PaccmoTpeTs 3a1aun Ha §8m.73 - 80
BpaIICHUSL. KOMOMHAIIHIO TeJl.
OBOBIIAIOIIEE TIOBTOPEHUE KYPCA TEOMETPUUN
16 [Ipu3Haku paBeHCTBA, BUMBI, CBOMCTBA YITIOB. 3namu: §9 m.81—-83
53 TpeyronbHUKH. . . .
[IpsMoOyToIBpHBIN TPEYroJbHUK, TeopeMa [Tudaropa. ® OCHOBHOW TEOPETHIECKHUH
Pelenrie TpeyroasHUKOB, TEOPEMA CHHYCOB, TEOPEMA Marepuai Kypcea 7-11 xmaccos. 91m.81—-83
54 TpeyronbHUKH. Tpey p Y P p P 3
KOCHHYCOB, IIJIOIIA/Ib TPEYTOJIbHUKA. Ymemn.
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[Mapannenorpamm, IpsIMOYTOJIHUK, pOMO, KBaIparT,

55 YeTbIpexXyrobHUKH.
IUIOMIATV JAHHBIX YETHIPEXYTOJIBHUKOB.
Tpaneuus. Teopema Paneca u ee npuMeHEHHE.
56 YeTbIpexXyrobHUKH. parnent P P
amnpenb AOCONFOTHAS BETUYHHA, CII0)KEHUE BEKTOPOB, CKAJSIPHOE
57 Bexropsl.
MIPOU3BEICHUE.
[MapannensHOCTS U [Ipu3Haky napayueIbHOCTH U NEPIIEHANKYIISIPHOCTH
58 MIEPIECHANKYIISIPHOCT B MPSIMOM U TUTOCKOCTH, ICPIICHIUKYJISP U HAKIIOHHAS,
IIPOCTPAHCTBE. paccTOsSTHHE MEX/Ty CKPEIIMBAIOIIMMUCS PSIMBIMH.
[Ipusma, ee aneMeHTBHI, IIIOMIAb HOBEPXHOCTH, O0BEM.
59 ITpusma. P ’ ’ Han p ’
[Mupamuna, ee 371€MEHTHI, IIIOIIAb TOBEPXHOCTH, 00BEM.
60 IMupamuna. p Aa, K max p >
[Tomans 60KOBOW MOBEPXHOCTH MIJIMHIPA, KOHYCA,
61 Tena BpaiieHus.
chepsl.
Pemenne 3anau EI'D (3amanne Ne®). [Toctpoenue yeprexa,
62 Pewenue 3anau.
BEIOOD (hOpMYJI, TOKCK PEIICHHUSI.
Pewenue 3agau EI'D (3aganue Ne§). [loctpoenue ueprexa,
63 Pemenne 3anau.
BBEIOOp (hOpMYyJI, TOKCK pEIICHHUSI.
Pemenue 3agau EI'D (3aganue Nel3). [Toctpoenue
64 Pewenue 3anau.
yepTexa, BEIOOp (OpMYJI, TOUCK PELICHUSL.
Mai Pemenue 3amau EI'D (3aganue Nel3). [Toctpoenne
65 Pemenne 3amay.
yepTexa, BbIOOp hopMyI1, MOKUCK pelIeHHUSI.
Pemenue 3amau EI'D (3aganue NelS5). [Toctpoenne
66 Pemenne 3amay.
YyepTerka, BEIOOp (OopMyII, HOUCK PEIICHHSI.
Pemenne 3anau EI'D (3amanme Nel6). IToctpoenue
67 Pemenne 3agau.
YyepTeska, BEIOOp (hOpMyII, HOUCK pEIICHUsI.
Pemenne 3anau EI'D (3amanme Nel6). IToctpoenue
68 Pemenue 3amau.

yepTexa, BEIOOp hopMyJ1, TOUCK peIICHHUSI.

o 11300pakaTh IPOCTPaHCTBEHHBIC

¢burypsr.
e PemraTh 3a1a4n.

§9 .86

§9 11.86

§4 13538

§2, §3

§5 .42 — 46

§5 .47 — 49

§81.78 — 80

3ananue B
TeTpaau

3amanue B
TETPaIH

3amanue B
TETpasu

3amanne B
TETpagu

3amanue B
TETpaIu

3amanue B
TeTpaIu




