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OEJEPAJIBHAS PAEOUYASI IPOTPAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

MOSICHUTEJIBHASI 3AITMCKA

BaxHOCTh ydeOHOro Kypca TIEOMETpHM Ha YPOBHE CPCAHCIO obuero
obpasoBaHus 00yCIOBICHA TIPaKTUYECKOM 3HAYMMOCTBI0 METANPEAMETHBIX U
IPEIMETHBIX PE3y/IbTaTOB OOY4CHWS TEOMETPHHM B HAMPABICHUH JIMYHOCTHOTO
pasBuTHs 0Oydaroumxcs, (HOpMUpPOBAHMS QYHKIMOHAIBHOM ~ MaTeMaTHYECKOH
IPAMOTHOCTH, M3ydeHHs JPYTUX YYCOHBIX JIMCLIMILIHH. Pazsutne y 00ydaroluxcs
MPaBHIBHBIX [PEICTABIEHAN O CYIIHOCTA W MPOHCXOMACHHH reOMETPUYECKIX
aGCTpaKIyii, COOTHONIEHHHM pEAlbHOro M HACAIBHOTO, XapakTepe OTpaXEHHUS
MaTEeMaTHIECKOH HAyKO# SIBJCHHH M MPOIECCOB PEATbHOTO MHUPA, MECTE [COMETPHH
B CHCTEME HAayK M POIH MaTeMaTHYeCKOTO MOJCIHPOBAHMA B HAYYHOM TO3HAHMH U
B [PAKTHKE CIIOCOOCTBYET HOPMUPOBAHMIO HAYIHOTO MHPOBO33PCHIL o0y4aronmxcs, a
TaKKe KauyeCcTB MBIIUICHUs, HeOOXOIUMBIX [UIS a[alTallik B COBPCMCHHOM ob1recTBe.

[eoMeTpHs SBISETCS OTHUM 3 6a30BBIX IPEIMETOB Ha YPOBHE CPE/IHETO obuiero
06pasoBaHKA, TaK Kak OOECIeYMBACT BO3MOXKHOCTR M3YdCHHI KaK JIACIUILIHH
€CTECTBEHHO-HAYUHOM HAIIPaBJICHHOCTH, TaK 1 TYMaHHUTapHOM.

Jlormaeckoe MbIILIeHHe, (QOPMHpYEMOe IpH H3ydeHHH O00yJaloUMMHCS
MOHSTHHMHEIX OCHOB I'€OMETPHU U ITOCTPOCHUH LEMOYKH JIOTHYCCKHX YTBEPXKIACHUI
B XOJI€ PEIICHHs T€OMETPHYECKUX 3a/1a4, YMCHHE BEIIBUTATh i ONPOBEPraTh FHIOTE3bI
HETOCPEICTBEHHO HCTIONB3YIOTCS IPH PEICHHH 337139 €CTCCTBEHHO-HAYIHOT0 IIMKIIA,
B 4aCTHOCTH M3 Kypca QH3UKH.

VMeH#e OpPHEHTHPOBATLCS B IPOCTPAHCTBE UIPACT CYIIECTBCHHYIO POJIb BO BCEX
06nacTIX JeATeNbHOCTH desoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH H
IPOCTPAHCTBE — HEOOXOMMOE YCIIOBHE €T0 COLHANBEHOTO ObITUs, (hopMa OTPaKEHUs
OKPYKAIOIIETO MHUPA, YCJIOBHE YCIEUIHOro MO3HAHNS ¥ aKTHBHOIO npeoOpa3oBaHmsa
neiictBuTensHOCTH. ONEpHPOBaHUE TMPOCTPAHCTBEHHBIMU oOpazamu OO0BEIMHSET
pasHble BHABl y4eOHOH W TPYAOBOH  ACATENBHOCTH, —ABJACTCH OJJHUM
W3 MPO(ECCHOHATBHO BAXKHBIX KaYeCTB, MO3TOMY aKTyalbHa 3ajata (bopMupoBaHUs
y 00ydarommxcs MPOCTPAHCTBEHHOTO MBIIUIEHH Kak PasHOBHAHOCTH obpazHoro
MBIIUTGHAS] — CYIIECTBEHHOTO KOMIIOHGHTa B TIOATOTOBKE K MPaKTHIECKOM
NIeATENbHOCTH [T0 MHOTHM HAIPaBICHUAM.

Llens OCBOGHHS IPOrpaMMBI yuebHoro Kypea «I'eomeTpus» Ha ©5a30BOM ypOBHE
o6ydenust — 00meo0pa3oBaTebHOC U 00EKYIbTYpHOE Pa3sBHTUE O0yYaOIHXCA
yepe3  obecrmedeHHe  BO3MOKHOCTH npuoOpeTeHHs W HCIONb30BAHMA
CHCTEMATHUYECKIX TeOMETPHUECKHX 3HAHMI U JeHCTBHIA, crienuUIHBIX T€OMETPHH,
BO3MOJKHOCTH YCIICIIHOrO MPOJOJIKEHHs 00pasoBaHHs IO CICLHAIBHOCTAM, HE
CBSI3aHHBIM C NIPHKJIAHBIM MCTIOJE30BAHHEM T€OMETPHUH.

[IpHOpUTETHBIMHM ~ 3aJa9aMM  OCBOCHHA yueGHoro Kkypca «['eomeTpun»
Ha 6azoBoM ypoBHe B 10—11 kiaccax ABIAIOTCS:
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dopMHEpoOBaHHE MPEACTABICHUS O reOMETPUU KaK 4acTH MMpPOBO# KyJIbTYpPBI U
OCO3HAHHE €& B3aMMOCBSI3H C OKPYKAIOIIMM MHUPOM;

dopMupoBaHKE NPEICTABICHIA O MHOTOrpaHHHMKaxX M TejlaX BpAIICHHS Kak
0 BAKHEHIIMX MAaTEMAaTHIECKHMX MOJENAX, MO3BOJLAIOIINX ONMHUCHIBaTh U HU3y4aTh
pasHbIe SBJICHHS OKPYKAIOIIET0 MUDA;

dopMHEpOBaHHE YMCHHs Paclo3HaBaTh Ha YepTeKax, MOJEISX U B PEAbHOM
MHpEe MHOTOTPAHHUKH H TeJ1a BPAIICHHAS;

OBJIAZICHME METOJaMH pPCIIeHHs 3a1ad Ha MOCTPOCHHA Ha M300paKEHUIX
NPOCTPAaHCTBEHHBIX ¢uryp;

¢dopmupoBaHe YMEHHUS OIEpUPOBATH OCHOBHBIMH MTOHATHSIMHA
0 MHOTOTPaHHMKAX ¥ TeJaxX BPAIIECHH H HX OCHOBHBIMH CBOMCTBaMH,

OBJIAJICHAE QITOPUTMAMHU DELICHUS OCHOBHBIX THIIOB 3amad, (HOpPMHPOBAHHUEC
yMeHHsSI TPOBOAUTE HECTIOKHBIC JI0Ka3aTeNbHBe PAcCYKICHUsS B XOIC PCLICHUA
CTepeoMETPHYECKHX 3a/1a4 1 3a/a4 C TIPAKTUYECKHM COACPKAHUEM;

Pa3BUTHE HHTEJUICKTYaJIbHBIX H TBOPYECKUX criocooHocTell  00y4aroIuXxcs,
[O3HABATENLHON  AKTUBHOCTH,  HCCIIENOBATENBCKAX yMeHHil, KPUTHYHOCTH
MBIIUICHUS

(bopMupoBaHHe (yHKIMOHATBHOH TPaMOTHOCTH, peleBaHTHOH TEOMETPHUH:
yMeHHEe pAcro3HaBaTh MpPOABICHUA reOMETPUIECKUX  TTOHATH, 00BEKTOB |
3aKOHOMEPHOCTEH B peajbHBIX JKH3HCHHBIX CHTYalUsIX M TIPH HM3Y4CHHH APYIHX
yu4eOHBIX ~ MPEIMETOB,  MPOSBICHHA 3aBHCHMOCTEHl M 3aKOHOMEPHOCTEH,
dopmympoBaTh UX Ha A3BIKE ICOMCTPHH U co31aBaTh TEOMETPUYECKHE MOICIIH,
MPUMEHATh OCBOCHHBI TEOMETPMYECKHH ammapar Ui PeIiCHHA [IPaKTUKO-
OpHMEHTHPOBAHHBIX 33714, MHTEpIpEeTHpOBaTh M OLCHUBATDH MOJIy4SHHBIE
pe3yNIbTaThl.

OTIMUHTETBHON  OCOOEHHOCTBIO — TIPOrpamMMbl IO TCOMETPHH SIBJISIETCS
BKIIOYEHHE B KypC CTEpPEOMETpHM B Hadajue ero HM3ydeHHA 3ajay, peraeMbIX
HA YpOBHE MHTYMTHBHOIO NMO3HAHMUA, Y onpenenéHHBIM 00pa3oM OpraHu30BaHHAA
paboTa Hajl HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTHIECKOTO U MPOCTPAHCTBEHHOT O
MBIIUICHAS, CTHMYJIMPYET NPOTCKaHWE HHTYHTHBHBIX NpOLECCOB, MOTHBHPYET
K JaIbHEHIIEMY H3Y4EHHIO IPEIMCTa.

[peanoyreHne OTAACTCA HArJIAAHO-KOHCTPYKTUBHOMY METOXY o0y4eHus, TO
€CTh TEOPETHYECKHE 3HAHMS HMCIOT B cBOEll OCHOBE UYBCTBEHHOCTH IPEJIMCTHO-
NpPaKTHYECKOH  JEATENbHOCTH. Pa3BuTHEe TPOCTPAHCTBEHHBIX TIpeICTaBIECHIH
y o0ydarommxcs B Kypce CTEpPEOMETPHH TNPOBOJMTCA 32 cuéT pelmeHus 3anaq
Ha CO3MaHHe IPOCTPAaHCTBEHHBIX oGpa3oB W 3aja4 Ha  ONEPUPOBAHHE
TIPOCTPAHCTBEHHBIMH obpazamu. Co3znanue obpaza MHpOBOAMTCA C OMopoi
Ha HArBIHOCTD, @ ONIEPUPOBAaHKE 00Pa3oM — B yCIIOBHAX OTBJICYEHHUSI OT HATJIIHOCTH,
MBICJIEHHOIO M3MEHEHHsI €ro HCXOHOT'0 COACPIKAHMA.

OCHOBHBIMH  COZIepYKaTeIbHBIMU  JIMHUAMHI y4eGHOTO Kypca «eomeTpus»
B 10-11 wimaccax sBIIIIOTCA: «Mmuororpanaukm», «lIpsMbie ©  IUIOCKOCTH
B mpocTpaHcTBe», «Terma BpalICHUD, «BeKTOpbl ¥ KOOPIMHATBI B IIPOCTPAHCTBEY.
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DopMHUpOBAHHUE JTOTHIECKIX yMeHuUi pacipeenseTcs He TOIbKO 1O cojieprKaTeIbHbIM
JIMHMAM, HO ¥ TI0 ToJ1aM 00y4eHHs Ha ypOBHE cpeEero o0mero 0opa3oBaHuA.

Conepxkanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  Pe3yJIbTaTaM
OCBOEHMsS MNPOrpaMMBbl IO T€OMETPHH, pacnpeen€HHbIM [0 ToJaM 00yueHus,
CTPYKTYpHPOBAHO TaKHM 06pa3oM, uTOOBI OBJIAJICHHAC reOMETPUIECKHMH TTOHATHSIMU
i HABBIKAMH OCYIIECTBILIOCH MOC/IE0BATEILHO H [10CTYNATENBHO, C COOMONCHHEM
TIPUHILIIA IPEeMCTBEHHOCTH, 4TOOBI HOBBIE 3HAHUS BKIIOYAJIMCH B 00LIYI0 CHCTEMY
reOMETPHYECKHIX npesicTaByIeHni 00yJaIoNXCs, pacumpsisi B yTiyoums eé, oOpa3ys
TIPOYHbIC MHOXKECTBEHHBIC CBA3H.

OGmee 9MCIO 4YacoB, PEKOMEHIOBAHHBIX JUL p3ydeHust yqeOHOTO Kypea
«eomerpus» — 102 Jaca: B 10 xacce — 68 gacos (2 Jaca B menemo), B 11 xmacce —
34 qaca (1 4ac B HEJIEMO).

COJIEP’KAHUE OBYYEHUSI

10 KJIACC

IpsiMble H IUIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TTOHSTHUS CTEPEOMETPHH. Touka, TpsAMasi, IIOCKOCTh, TIPOCTPAHCTBO.
[Mousitve 00 aKCHOMATHYECKOM IOCTPOCHNH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH
U CIEICTBHS U3 HUX.

BiauMHOE pAClONOKEHHE MNPAMBIX B TIPOCTPAHCTBE:  NEPECCKAOMIMCCH,
napaJuieIbHBIE U CKPEIUBAIOIIHECH npsmble. [TapauiebHOCT MPAMBIX H TJIOCKOCTEH
B NPOCTPAHCTBE: MApajlIeybHEIC TNPIMBIC B MPOCTPAHCTBE, MapajljicIbHOCTR TPEX
NpAMBIX, MapaIebHOCTh npsAMOH M TIOCKOCTH. Vrasl ¢ COHamnpaBlICHHBIMHU
CTOPOHAMH, YTOJl MEXy MPAMBIMI B npoctpancTse. [lapaienbHOCTh TIOCKOCTEH:
napaJuiebHble  TJIOCKOCTH, cBOIicTBa MapaulebHBIX mockocreit. [Ipocrenmne
HPOCTPAHCTBEHHBIC duryppl Ha TUIOCKOCTH: TETPAdP, Ky0, mapaUiesenumnes,
IOCTPOEHHUE CEUCHHIA.

[leprieHAUKYIAPHOCTD MpsIMON M TUIOCKOCTH: TIepIEH/IUKY/IIPHBIC TPSIMBIC
B IIPOCTPAHCTBE, MPSMBIE apaUIC/IbHBIC 1 TIepreHMKYIISPHBIC K IUIOCKOCTH, MIPU3HAK
TepIeHUKYIPHOCTH TIPAMON U TUIOCKOCTH, T€OpeMa O npsIMOi TIepTIeHANKYIAPHON
TOCKOCTH. YTJIBI B TIPOCTPAHCTBE: YTOJ MEKIY MpAMOH M TUIOCKOCTBIO, JIBYTPaHHbIA
Yo, TMHEHHBIA yrojl ABYTpaHHOro yria. [lepneHmKy/sap 1 HaKIOHHBIC: paccTosiHue
OT TOYKHM JI0 TUIOCKOCTH, PACCTOSHUE OT TIPAMOM /10 TWIOCKOCTH, MPOCKIHA (urypsl
Ha TUIOCKOCTh. IleprneHIUKYISPHOCTD [UIOCKOCTEl: MpU3HAK MEPIeHIUKYIPHOCTH
IBYX miockocTei. Teopema o TpéX MepreHANKyIpax.

MHOrorpaHHuKH

MoHsTHE MHOTOrPAHHHKA, OCHOBHBIE 3JICMCHTBI MHOTOTpaHHHKA, BBITYKJIBIC H
HEBBIYK/IbE MHOTOrpaHHHUKH, pa3BEPTKAa MHOrOTPAHHHKA. [Ipu3ma: n-yrojibHasd
pH3Ma, TPAHH W OCHOBAHMA NPU3MBL, mpAMas ¥ HAKIOHHAs TIPH3MBL, GokoBas u

noJiHas MOBEPXHOCTh IPU3MBIL. Hapamlenenﬂnen, l'IpiIMO}’I“OJ'IbeIFI napannenemmen
31
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¥ ero ceoiicTsa. IIMpaMmia: n-yroibHas MMpamMuia, rpaHy ¥ OCHOBaHME MUPAMH/IBL,
GokoBas ¥ IIOJHAS OBEPXHOCTh IMHPaMHBL, TpaBMIbHAs M yceuSHHAs NMAPAMHA.
JeMeHThl TNpPU3MBI U IMHPaMHAJbL [IpaBriIbHBIE MHOIOTPAHHUKA: MOHSATHE
IPaBUIHOTO MHOTOTPaHHHKA, npaBuibHAs TpU3Ma M NpaBHIbHA nupaMuza,
[IpaBHIIbHAs TPEYroNbHAas MHpaMiia M TIPaBUIbHBIA TETPAdP, ky0. IIpeacTaBieHne
0 IPaBWIbHBIX MHOTOTPaHHHKAX. OKTAd/Ip, JOAEKAdAP U HKOCAIP. CeueHusi IPU3MBI
¥ TIApaMHUJIBL

CuMMeTpusi B TPOCTPAHCTBE: CHMMETPHA OTHOCHTEJHHO TOYKH, MPSIMO,
[LTOCKOCTH. DJEMEHTHI CHMMETPUH B IIMpaMHax, napasuieenunesax, NpaBHIbHbIX
MHOTOrpaHHUKaX.

BuuncIeHne IEMEHTOB MHOTOTPaHHHUKOB: pé0pa, AMaroHaIu, yribl. [Tnomans
GOKOBOH TOBEPXHOCTH H HONHOM TIOBEPXHOCTH TIPSMOH TIPH3MEL, IUIOMIA/b
OCHOBaHHH, TE€OpeMa O 60KOBOI TIOBEPXHOCTH TPAMO# MPH3MEL [Lionraas OOKOBOM
[IOBEPXHOCTH M TIOBEPXHOCTH NpaBMIBHOM THPaMHIBl, TEOpeMa O IUIOLIA/IH
yCeYEHHOM MUPaMU/IBL. ousitie 06 06bEMe. OOBEM MUPAMATIBL, TPASMBL.

[MonoOuple Telna B TMPOCTPAHCTBC. COOTHOLIEHUS] MEXIy IUIOIIIMH
[IOBEPXHOCTEH, 00BEMaMH oA00HBIX TEIL.

11 KJACC

Tesna BpaleHUs

[{uaMHpHYEcKas MOBEPXHOCTD, o0Opazyrouue [WJIMHIPUYECKON MOBEPXHOCTH,
0Ch IMTHHAPHIECKON MOBEPXHOCTH. [[MIMHID: OCHOBaHUS 1 GOKOBAS [IOBEPXHOCTB,
obpasyrommas 1 0Ch, IIOMA/k GOKOBOI ¥ TIOJIHOW NTOBEPXHOCTH.

KommuecKas [OBEPXHOCTh, 0Opasyromme KOHMUECKOH ITOBEPXHOCTH, OCh H
BepIIMHA KOHUIECKOH MOBEPXHOCTH. KoHyc: OCHOBaHHE U BEPIIMHA, obpasyrouas 1
0Ch, TUIONIAb OOKOBOH 1 [TOJTHOM TOBEPXHOCTH. VY ceySHHbII KOHYC: 00pa3ylonme 1
BHICOTA, OCHOBAHHs ¥ GOKOBas MOBEPXHOCTD.

Chepa M map: LEHTP, PaaHyc, JuaMeTp, IUIONajb MOBEPXHOCTH chepsl.
BsaiMHOe PACTIONIOXKCEHHE Cepbl H MIIOCKOCTH, KacaTenbHas MIIOCKOCTh K cdepe,
rwIomaib chepsl.

W306parkeHue Tl BpallleHHs Ha iocKkocTH. Pa3BépTKa IMIHHIPA U KOHYCa.

KoMGUHAIIMK TeN BpALICHHMS ¥ MHOTOTpaHHHKOB. MHOrOrpaHHHUK, ONMMCAHHBIH
okoi1o cepsl, cdepa, BIUCAHHAT B MHOTOT'PaHHHK, WIIU TEJIO BPAIICHH.

[ousitue 06 06béMe. OCHOBHBIC cBoiicTBa 00BEMOB TEN. Teopema 00 00BEME
TIPAMOYTOIBHOTO MapalIesenuneaa 1 crenctBus 13 Heé. OOBEM LIMIMH/PA, KOHYCa.
OGBEM Mmapa 1 oAb chepsl.

[MomoGHBIE Teda B IPOCTPAHCTBE. COOTHOUICHUSI MEXIy IUIOMAIIMHI
ToBepXHOCTeH, 00bEMaMH No00HBIX TEIL

CeueHns IWIMHApPA (MapaIerbHo H TEepIICHANKYISAPHO OcH), CedeHHs KOHyca
(mapaiuTenbHOe OCHOBAHHIO IpOXOJIALIEe Yepe3 BEpIIKHY), CEYCHHS IIapa.
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BeKTOpbl H KOOPIAMHATHI B POCTPAHCTBE

BekTop Ha IUIOCKOCTH U B TIPOCTPAHCTBE. Clio’keHe ¥ BBIUMTAHHUE BEKTOPOB.
VMHOKEHHE BEKTOpa Ha 49HCIo. Pa3nokeHne BEKTOpa IO TpPEM HEKOMILIaHAPHBIM
BexropaM. [IpaBuiio Hapajesienuie/a. Perenye 3a1ad, CBA3aHHBIX C MPUMEHCHHEM
TIpaBHII JEHCTBUI C BEKTOPAMH. [IpAMOYTOJIBHAA CHCTEMA KOOPAHHAT B IPOCTPAHCTBE.
Koopaueatsl BekTopa. IIpocTeiinme 3a1a4u B KOOPJMHATAX. YTOJI MEXKIY BEKTOPAMH.
CKanspHOe TPOM3BEICHHE BEKTOPOB. BhumcIeHHEe YIVIOB MEXTy TNpiIMbIMH 1
ILTOCKOCTSMHE. KOOPIHHATHO-BEKTOPHBIN METO/ IIPH PeILICHUH reOMETPUYECKHX 3a/1a4.

NPEJMETHBIE PE3YJIbTATBI

K kommy obydenms B 10 wiacce 00yJarOmMifCa TOMY4UT  CICAYIOUIHE
NpeaMETHBIE Pe3y/IbTAThL:

OIIepUpPOBATH MOHATHSIMH: TOUKA, TIPAMas, ILIOCKOCTE;

MPUMEHSATh AKCHOMBI CTEpeOMCTpHI U CHAEACTBUS W3 HHUX IpU PEIICHUU
reOMETPUYECKUX 337134,

OIIePUPOBATH MOHATHSAMH: MapaICIbHOCTE 1 TIepIEH/UKYIAPHOCTD TPSAMBIX 1
ITOCKOCTEH;

KraccH(GUIMpoBaTh  B3aUMHOE  PAaCIOJOKEHHC OpsMBIX U TIOCKOCTEH
B IIPOCTPAHCTBE;

OneprpoBaTh MOHATHAMMU: JIByTPaHHBIN yroJi, TPaHH JBYTPaHHOTO yIia, pedpo
JIByTPaHHOT'O yIiIa, JIMHEHHBIH yroJ1 ABYTPAHHOTO YIJ1a, IpayCcHas Mepa JIBYTPAaHHOT'O
yria;

OlepUpOBATh  TOHATHSMH: ~ MHOTOTPAHHHK, BBIMYK/IBIA M HEBBILYKIIBIH
MHOTOTPaHHHUK, JIEMEHTEI MHOTOrpaHHHKa, TpaBUIBHBIN MHOTOTPaHHHK;

pacro3HaBaTh ~ OCHOBHBIC  BHJIBI MHOTOTPAaHHHMKOB  (IMpamMusa, —TNpHU3MA,
NPAMOYTONbHBIH Mapaie/ICIUIe, Ky0);

KIaccH(UIMPOBAaTh MHOTOTPAHHUKH, BBIOMpas OCHOBAHUs UL kaccuduKauu
(BBITYKIIBIC M HEBBIITYK/IBIC MHOTOrPaHHHKIL, TIpaBUIILHBIE MHOTOrPAHHUKH, IPAMBIC 1
HAKJIOHHBIE TPU3MBI, rapauIesIeIUIIE/bL);

OIEPUPOBATH OHATHAMH: CEKYIIAA IIOCKOCTD, ceueHre MHOTOTr PAHHUKOB;

06BACHATH TIPHHIIMIIBI TOCTPOCHHA CeyeHHi, CTIONB3Ys METOL CIIEI0B;

CTPOHMTH CEdeHHs MHOTOTPaHHAKOB METOIO0M CJIC/I0B, BHIIOMHATH (BHIHOCHBIC)
IUIOCKHE YEepTEKH M3 PUCYHKOB MPOCTHIX 00béMHBIX (uryp: BUI CBEPXY, cOOKYy,
CHHU3Y,

peluaTh 3aja4n Ha HAXOXK/CHHE reoMeTpHYECKUX BEMYMH IO obpasuam M
aJITOpUTMaM, TPAMEHAA H3BECTHBIC aHAJIMTHYECKHe METOABl M[pH PEIICHHH
CTAHIAPTHBIX MATEMAaTHYCCKUX 3a/ad Ha BBIUMCIICHAE PACCTOSIHMA MEXIy ABYMA
TOYKAMM, OT TOYKH 10 IPAMOH, OT TOYKH 0 IJIOCKOCTH, MEIK/Ly CKPEIMBAOIMHUCS
MPSIMBIMU;

pemaTh 3aJa4d Ha HAXOXKICHHE reoMeTPUYECKUX BEIHIHH IO obpasuam HiIx
aNropuT™MaM, NPUMEHAS H3BECTHBIC aHaTUTUYEeCKUe METOAbl TpU  PCIICHHH

33
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CTAaHJApPTHBIX ~ MATEMaTHYECKMX  33/@4 Ha  BBIYMCIEHMC  YIIOB  MEKIY
CKPEIIMBAIOIIMMHUCS IPSIMBIMH, MKy [PSIMOH U TLIOCKOCTBIO, MEXIY MIOCKOCTAMH,
JIByTPaHHBIX YTJIOB;

BEIYUCISATD OOBEMBI M IUIOMIAAM MOBEPXHOCTEH MHOTOrpaHHUKOB (IpH3MA,
NHpaMua) ¢ IpUMEHeHHeM (HopMyll, BEIMHCIATE COOTHOIICHMS MEKIY IUIOMAIIMH
MOBEPXHOCTEH, 00bEMaMu [10100HBIX MHOTOIPAHHUKOB;

ONepUpPOBATE OHATHAMHU: CHMMETPHsI B IPOCTPAHCTBE, IIEHTP, OCh H IIIOCKOCTh
CHMMETpPHH, LIEHTP, OCh U IIOCKOCTh CHMMETPUH (QHTYPEI;

W3BNeKaTh,  NpeoOpa3OBBIBATG W MHTEPIPETHPOBaTh  MH(OPMALMIO
0 TPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PHUTypax, NPE/ICTABICHHYIO Ha depTexkax u
PHCYHKAX;

TIPHUMEHATh T€OMETPHYECKUE (aKThl ISl PEIICHHsS CTEPEOMETPHYCCKHX 3a/at,
IPEITONAraloIIMX HECKOIBKO IIAr0B PELICHHS, €CIIH YCIIOBHS NPUMCHCHHS 3a/aHbl
B sIBHOH (hopme;

MPUMEHATH ~ NPOCTEHIIME — MPOTpaMMHbIe  CPEACTBA M JICKTPOHHO-
KOMMYHHKAIIHOHHBIE CHCTEMbI TIPU PEIICHHH CTEPEOMETPUIECKUX 3a/1at;

IIPHBOJUTH PUMEPHI MATEMATHIECKHX 3aKOHOMEPHOCTEH B MIPHPOJIE U KU3HH,
pacIo3HaBaTh MPOSBICHUE 3aKOHOB FTEOMETPUH B HCKYCCTBE;

NPUMEHSTh TOYYCHHBIC 3HAHMA HA [MPAKTHKE: AHAIM3MPOBATb PCAIbHBIC
CHTYallMd W TPUMEHSATH M3yYEHHBIE IIOHATHA B MPOLECCE IOKMCKA PELICHHA
MaTeMaTHdecku chOopMyJIHPOBAHHON MPOOIEMBI, MOACIUPOBATE PEATILHBIC CHTYalMH
Ha s3BIKE TEOMETPUM, HCCIICJI0BAaTh IIOCTPOCHHBIE MOJCIH C HCIOIb30BAHHEM
reOMETpPHYECKHX TMOHATHI M TeopeM, ammapara aireOpbl, pemlaTh MPaKTHICCKHE
3a/1a4, CBA3aHHBIE C HAXOXK/ICHUEM FeOMETPUYECKUX BEJIMIHH.

K xoniy o6ydenus B 11 kiacce 00y4aromuncs HayquTCs:

ONepupoBaTh I[OHATHSAMH: IMJIMHIPHYECKAs IOBEPXHOCTD, obpasyrouue
[WIHHIPUYECKOH MTOBEPXHOCTH, LMIMHAD, KOHUYECKas MOBEPXHOCTS, obpasyromue
KOHHUECKOH NMOBEPXHOCTH, KOHYC, C(epruyecKas OBEPXHOCTh;

pacro3HaBaTh Tela BPALICHHS (LIMIMHAP, KOHYC, cdepa 1 map);

00BSCHATH CIIOCOOBI MTOTYUEHNS TEJI BpAIlCHN;

KIaccHUIMPOBATH B3aHMHOE PACIIOJIOKEHHE Chephl U IIOCKOCTH;

OIepHpOBaTh IOHATHAMH: IIAPOBOH CErMEHT, OCHOBAHME CErMEHT4, BLICOTA
CerMeHTa, IIAPOBOM CJIOH, OCHOBAaHME MIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIOA,
LIaPOBOH CEKTOP;

BBIYHCIIATL 00BEMBI 1 TUIOMIAAM TIOBEPXHOCTEN TeJ BpalleHHs, TEOMETPUIECKUX
Tel ¢ MpUMEHEeHUEM hopMyIL;

OTepHPOBATh TIOHATHSAMHU: MHOTOIPAHHHK, BIMCAHHBIH B cepy OITMCAHHBIH
oxono cdepsl, cdepa, BIMCAHHAS B MHOTOTPAHHHK HIIH TEJIO BPALUCHHUS,

BEIYHC/ISTH COOTHOLIGHMS MEXKIy IUIOMAsIMH IIOBEPXHOCTEH M 00bEMaMu
MOAO0OHEIX TEJ;
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w300paxaTh W3ydaembie QUIyppl OT PYKA M C MPHMEHCHHCM IIPOCTBIX
qepTEXHBIX HHCTPYMEHTOB;

BHINOJHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTRIX 00BEMHBIX
(uryp: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CCICHHS Tl BPAILICHHA,

M3BJEKATh,  WHTEPOPETHpOBAaTE M IIPe0OPa3OBBIBATH HH(pOPMAIIUIO
0 MPOCTPAHCTBEHHBIX I'€OMETPHICCKIX ¢urypax, IpeaCTaBICHHYIO HA YCpTEKaX M
PUCYHKAX;

OIIEpHpPOBATH [IOHATHEM BEKTOP B MPOCTPAHCTBE;

BEITOJHSTh EHCTBHS CIOXKEHHsS BEKTOPOB, BEIYATAHHS BEKTOPOB M yMHOKCHHA
BEeKTOpa Ha YHCII0, O0BACHATH, KAKHMH CBOHCTBAMH OHH 00m1a1a1oT;

NPUMEHSTH IPABUTIO MAPAJIIENIeTUICAa;

ONepHpOBATh TIOHATHAMH: JEKapTOBEI KOOPAMHATEI B MPOCTPAHCTEC, BEKTOD,
MOZYTh BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, yron MExXIy
BEKTOpaMHu, CKaJIsIpHOC l'IpOI’ISBeLleHI/Ie BEKTOPOB, KOJUIMHCApHBIC H KOMIIJIAHAPHBIC
BEKTOPBI;

HAXOJUTH CYMMy BEKTODOB M NPOHM3BE/ICHHC BEKTOpA Ha HHCIIO, yrojl MEKIY
BEKTOpaMH, CKaJBIpHOC IIpOU3BEACHHUC, pacxnazlbmarb BEKTOP o IBYM
HEKOJUIMHEAPHBIM BEKTOpaM;

3a71aBaTh TUIOCKOCTh YPaBHEHHMEM B JIEKAPTOBOH CHCTEME KOOPIMHAT;

NPHMEHATH T€OMETPUYECKHE (QAKTH [ PELICHHs CTEPEOMETPHHCCKHX 3ajad,
IPE/INONAraloukX HECKOIBKO IIAr0B PEILEHIs, eCI YCIOBHA TNIPMMEHEHHUS 3a/1aHbl
B siBHOHU (hopMe;

pelaTh TpOCTEHillIie TEOMETPHYECKUE 3ajaqn Ha MPHMCHCHHC BEKTOPHO-
KOOPIAMHATHOTO METO/IA;

pelaTh 3aJa9M Ha JOKa3aTeIbCTBO MATEMAaTHICCKUX OTHOIIEHHHN U HAXOXK/ICHHE
FeOMETPHYECKUX BEIHUHH MO 00pasiaM WM IrOPHTMaM, MPUMCHAA M3BECTHBIE
METO/BI IIPH peuieHnn CTaHIapTHBIX MaTeMaTUYECKUX 3a1a4,

NPUMEHATH HpOCTGﬁIHPIC pOorpaMMHBIC cpeacTna u 3JICKTPOHHO -
KOMMyHHKAITHOHHBIE CHCTEMBI TIPH PELICHHH CTEPEOMETPHICCKIX 3a1at;

MIPUBOAUTDH IPUMEPHI MaTEMaTUYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpPOAC H JKHU3HH,
PAcro3HABaTH [IPOSABICHUE 3aKOHOB FCOMETPUH B HCKYCCTBE;

NPUMEHATh TOTyYCHHBIE 3HAHWA HAa TPAKTAKE: aHATM3MpOBATH peanbHbIe
CHTyalldi W TPHMEHATh HM3YYeHHBIC TMOHATHA B Ipouecce MOucka penIeHus
MaTeMaTHuecK c(OpMyTHPOBAHHON MPOGIEMBI, MOJICTHPOBATH PeAlbHbIC CHTYALIHH
Ha S3bIKe TEOMETpHH, WCCIENOBaTh TOCTPOCHHBIC MOJENM C HCIOJB30BAHMCM
reOMETpPHYECKHX IOHATUH ¥ TEOpeM, arrapara anre6psl, pemaTh MPaKTHIECKHE
3a71a4H, CBA3aHHbIE C HAXOXK/IEHUEM T€OMETPHIECKHX BETHIHH.
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Kon. | Jlara

4acoOB | MPOBEACHUA

Ha3spanue pa3zaena u rembl

ITo
IUIaHY

ITo
(akry

Beenenne B crepeomerpuio

10

ITosropenwue. IToHATHS ¥ TeOpeMbI TIJIAHUMETPUH

03.09

HOBTOpeHHe. [lousitus u TCOPEMBI TIJIAHUMETPHHU

06.09

OCHOBHbIE OHATHS CTEPEOMETPHH: TOYKA, [IPAMAS,
TIJIOCKOCTB, MpocTpaHcTBo. [TpaBuia n3obpaskenus Ha
PHCYHKaX: H300paeHUs IIIOCKOCTEH, MapaIebHbIX
IPAMBIX (OTPE3KOB), CEPEAMHBI OTpe3Ka

10.09

CBolicTBa B3aMMHOI0 pacrooKeH s ToueK, IPSAMBIX U
IJIOCKOCTEH B IPOCTPaHCTBE

13.09

AkcuoMel crepeomerpui. [ToHsTHE T€PECEKAIOIINXCS
NpAMOH H iockocTH. [ToHsTHE nepecekaromxcs
IJIOCKOCTEM

17.09

AxcroMEI cTepeometpuio. Crioco6bl 3a1aHus NIPSIMBIX U
IIOCKOCTEH B IPOCTPAHCTBE

20.09

IlepBbie ClIe/ICTBHS U3 AKCHOM CTePeOMeTpUH

24.09

IIpencraBienust 0 MHOrorpaHHHKaX. H3o6pakenue
MHOTOI'PaHHUKOB Ha pUCyHKaX. [IoHsATHe ceyeHus
MHOIOrpaHHHKA

27.09

HavanbHele cBenenus o ky6Ge, NIApaMUJIe U NIPU3ME, UX
Pa3BEPTKU U MOJENU

1.10

10

Iloctpoenne cevenuit B nupamuze, Ky0e 1o Tpém Toukam
Ha pé€6pax. IToctpoenne ceyennii B MHOTOIpaHHHUKAX I10
IPSIMOM M TOYKE BHE €&

4.10

IIpsiMmble U miI0cKOCTH B NpPOCTPaHCTRBE.
IlapannieIbHOCTL NPAMBIX M MIOCKOCTE

12

11

IloHsTHe MapasIenbHBIX MPAMBIX B IIPOCTPaHCTBE.
ITapannensusie oTpesku. Teopema o cymecrBoBanuu u
CIMHCTBEHHOCTH NMPAMOM NMapaJuleNbHOM JaHHOIM,
NPOXOAISINEH Yepe3 NaHHYHO TOUKY

12

JleMma o nepeceuenuu napaienbHbIX IIPSIMBIX
TIOCKOCTBIO. [lapaniensHoCTh TpEX MpsAMBIX. Teopema o
TPEX MapajieabHbIX MPSIMbIX

11.10

13

INapannensHOCTE PAMOIA U MIOCKOCTH B IPOCTPAHCTBE.
IIpu3Hak napasienbHOCTH NPSMOH M MIOCKOCTH.
CBOMCTBA NApaAILIENEHOCTH IPSMO# M TUIOCKOCTH

15.10

14

B3aumnoe pacroyioxeHue IIPsIMBIX B IIPOCTPAHCTBE:

TIepecekaroluecs, napaienbHble U CKpeIHBaOIHecs
IpsIMBIE

18.10

15

CxpeumBaroimecs npsimsie. Teopema o

CKpELHMBAOLIMXCS NPsAMbIX. [TpH3HaK cKpeluBaomuxcs
IPSIMBIX

22.10

16

YIJIBI C COHaNpaBIeHHBIMU CTOPOHAaMH. YTOJ MeXTy

25.10




NPSIMBIMH B TIPOCTPAHCTBE

17" | TlapannensHOCTb MI0CKOCTEI. INpusnaku napamtensHocTn 29.10
ZABYX INIOCKOCTEH

18 | CaoiicTBa mapasmebHbIX MIOCKOCTeH 12.11

19 | Tloctpoenue ceuenwuit MHOTOIPaHHHKOB C IIPUMEHEHHEM 15.11
NapaJuieJIbHOCTH MPSMBIX

20 | TTocTpoeHue ceuenwuit MHOTOTPaHHHKOB C IPUMEHEHHEM 19.11
NapaJuIeIbHOCTH IIJIOCKOCTE

21 | TlocTpoeHue ceyeHuit MHOTOTPaHHUKOB T10 3a/JaHHBIM 22.11
YCIIOBHSM

22| KonTponsHas pa6ora Ne 1 1o Teme "IIpsiMble u nockocTu 26.11
B IpocTpaHcTBe. [TapaniensHoCTs NpsMBIX 1 mtockocTel”
IlepnenankynsipHocTh NPAMBIX 1 IVI0OCKOCTEH 12

23 | IlepneHaAuKyISpHOCTS IPSAMOH U MIIOCKOCTH 29.11

24 | Mapamensusle npsmeie, NEPHEHAUKYJISIPHBIE K IIIOCKOCTH 3.12

25 | Ilpu3Hak NICPIIEHAUKYIISIPHOCTH MIPSIMOM U MIOCKOCTH 6.12

26 | Teopema o mpsiMoi, NIEPIEHAUKYIISIPHOM K IIIOCKOCTH 10.12

27 | IlpuMeHeHUe NapaUIesHOCTH IPSIMBIX, 13.12
TNEPNCHAMKYIISAPHBIX K IUIOCKOCTH IIPH PelleHAH 3a1a4 |
[I0Ka3aTeIbCTBAX

28 | [IpuMeHeHue NEPNEHANKYIAPHOCTH NPAMOH M MIIOCKOCTH 17.12
IIPH PELICHUH 3a/1a4 U JJOKA3aTeILCTBAX

29 | Pewenue 3anay o NEPNEHANKYIAPHOCTH MPSMOM K 20.12
IIOCKOCTH

30 | IToctpoenue NEPIEHAUKYJISPHBIX MPSIMOH U IJIOCKOCTH 24.12

31 | IlepneHauKynAp U HAKIOHHAA K ITIOCKOCTH. Teopema o 27.12
TPOCKIMH TOYKH Ha NpsiMyto PaccTosnue ot Touku 1o
IJIOCKOCTH

32 | PacCTOsIHME OT TOYKH /10 IIIOCKOCTH. Paccrosinue or
NPAMOH 110 NapajuiebHOH i I0CKOCTH

33 | Vron Mexny CKPCLIMBAIOLIMMHUCS NPSIMBIMU. PaccTosHme
M@Ky CKpeLMBAOIMMHUCS IPSMBIMH

34 | Haxoxpenue paccrostumii MEKIy TOYKOH U ITIOCKOCTBIO,
TIPAMOM ¥ IIOCKOCTBIO, MEXTY TPSAMBIMHU
Yribl Mexay npsamMbIMH H ILI0CKOCTSMH 10

35 | Teopema o Tpéx NepreH UKy spax

36 | Teopema, o6parHas TEOpeMe O TPEX NepHeH UKy Ispax

37 | IlpumeHenue TEOPEMEI O TPEX TepIIeHANKY Ispax npy
PCLICHUH 3a/1a4 U B XOJIe JOKA3aTeIbLCTR

38 | Vram B TIPOCTPAHCTBE: yroj Mex Iy NpsMOi 1
MJIOCKOCTBIO

39 | IByrpauusrii yrois. CBOHCTBO THHEHHBIX YIJIOB
ABYTPAHHOTO yrijia

40 | Vron MEXAy NBYMS IIIOCKOCTSAMH. Ilepnenaukynspusie
ILIOCKOCTH

41

TpusHak nepnenmmkynsprocT ABYX IUIOCKOCTE#H




42

CBOJCTBa B3aMMHO NEPIEHMKY.IAPHBIX IIOCKOCTEH

43 | IlpumeHeHue NpU3HAKA H CBONCTB MepHeHIMKYISPHOCTH
IUIOCKOCTEH IIPH pelleHwH 3a0a4

44 | KonrponbHas pabora Ne 2 o Temam
"Tlepnien MKy ISPHOCTD MPSMBIX U TIOCKOCTeH" U "V IIb!
MEeX]ly MPSIMBIMHU U INIOCKOCTAMHU"
MHororpaHHHKH 10

45 | Ky6. ITapannenenunes, npsAMOyrobHEIN Mapauieenyme
U €0 CBOMCTBA

46 | [loHATHE MHOrOrpaHHHMKA, OCHOBHBIE JIEMEHTHI
MHOTOTPaHHHUKA, BBITYKJIbIE U HEBBIYKJIbIE
MHOTOTrpaHHUKH; pa3BEPTKa MHOrorpanHuka. Teopema
O¥iniepa U1 BBITYKJIOr0 MHOTOTpaHHHKA

47 | BeluKCIeHHe 3IeMEHTOB MHOTOIPaHHUKOB: pEGpa,
JMaroHaJIH, YIJIbl

48 | Tlpusma: n-yronpHas Npu3Ma, rpaHH U OCHOBAHHS
NPU3MBL, IPAMAas ¥ HAKJIOHHAs IPU3MBI

49 | Inomaas 6OKOBO! 1 MOTHOM TOBEPXHOCTH npsMO
IPU3MBI

50 | Iupamuna: n-yronbHas MMpaMu/Ia, IPaHU U OCHOBAHHE
MUPaMHU/IBL, IPABUIIbHAS M yCeYEHHAs MMpaMHa,
NpAMOYToJibHas MHpamMuia. Anodema

51 | ColicTBa M IPU3HAKU TIPABUIIBHOM nupamusl. TeTpasap.
[NpaBunbHslii TeTpasap

52 | [nomaas GOKOBOM MOBEPXHOCTH M MOTHOMN IIOBEPXHOCTH
NpaBUIIBHOM nupamMubl. Teopema o mtomanu 60koBoit
TIOBEPXHOCTH yCEUEHHON MUPAMHIBI, TUIOMIAb TTOIHOM
TOBEPXHOCTH YCEUEHHON MUPAMHIbI

53 | IIpencraBieHue o MpaBUIbHBIX MHOTOTpaHHHKAX:
TIpaBUIBHBIA TETPas/p, OKTasp, Ky6 (rexcasmp),
JOJIEKa’/Ip U HKOCAIP

54 | CUMMeTpHs B IPOCTPAHCTBE: CHMMETPHS OTHOCHTEIHHO
TOYKH, NPAMOH, IIOCKOCTH. DJIEMEHThl CHMMETPHH B
NMpaMuJiax, napajienenunenax, NpaBHIbHbIX
MHOTOTpaHHHUKAaX
O06BEMBI MHOrOrpaHHHKOB 10

55 | IonsTue 06béMa Tena. OCHOBHBIE CBONCTBA 0GBEMOB Ten

56 | O6BEM IPSIMOYTobHOTO Mapaienenune/a

37 | O6BéM nmpaBunbHOM MpsSMOii TIPU3MBI

58 | O6BEM npsiMoit pU3MBI

59 | O6BEM paBUIIBHO#M THPAMHEI

60 | O6béM nupamuzp!

61 | O6BEM yceuéHHOM HpamMus!

62 | O6BéM cocTaBHBIX MHOT'OTPaHHHUKOB

63 | CooTHOmeHHs MekIy 0GBEMaMH TOIOGHDIX Ten

64

KonTponsnas pa6ora Ne 3 o Temam "MHororpanaukH",




"O6BEMBI MHOTOrpaHHHKOB'"

IToBTOpEHHE H3yUYeHHOTrO

65

ITosropenue. Beruncnenue paccrosuuit: MEXIY AByMsl
TOYKaMH, OT TOYKH JI0 IPSMOH, OT TOYKH JI0 IIIOCKOCTH,
MEXy CKPEILIMBAIOIMMUMHCS MPAMBIMH

66

IToBropenue. Berancnenue yrnos: MexXIy
CKPEIHMBAIOIIMMHCS TIPAMBIMH, MEXIy MPSAMOi 1
TLIIOCKOCTBIO, IBYTPaHHBIX YIJIOB, YIIIOB MEXIY
TIOCKOCTSIMH

67

IloBTopenue. IIpuMeHeHUe NapaLIeNEHOCTH 1
NEPNEHANKYIISPHOCTH NPH PEIEHUH
NPaKTUKOOPHEHTUPOBAHHBIX 33124

68

O6o61enne U cucTeMaTH3aUs 3HAHUH




4KanennapnoqemaanecK0ennannponaunellKmaccreomeTpnﬂ

Ne

Haspanue Pa3ejioB M TEM

Koa
4aco

JlaTa nposeaenus

Tena Bpamenus

12

ITo
IUIaHY

ITo
takty

lununapryeckas 1oBepxHOCTS, 06pasyromue LHJIHHAPHYECKOH
NIOBEPXHOCTH, OCh LIMIMHIPHYECKOHN II0BEPXHOCTH

03.09

Humunnp u ero snements. U3o6paxenne LMJIMH/IPA Ha IUIOCKOCTH.
Pa3péprka ummmnapa

10.09

Ceuenus mumunzpa. Ilnomans GokoBO# 1 MOTHOMN IOBEPXHOCTH
LHJIMHApPA

17.09

Konnyeckas noBepxHocTs, 06pa3yromme KoHHIECKOH
TIOBEPXHOCTH, OCh  BEPIIMHA KOHHYECKOH MOBEPXHOCTH

24.09

Komnyc u ero snementsi. M3o6paxenne KOHYCa Ha IJIOCKOCTH.
PasBépTka konyca

Ceuenus xonyca. [Tnomans 60K0BO# U MONHOM MIOBEPXHOCTH
KOHyca

1.10

Yceu€HHbIi KOHYC 1 ero sneMeHThI. [L1omans 60K0BoH
TIOBEPXHOCTH yCEYEHHOIO KOHYCa

8.10

Ilap, cepa u ux snementer. H3o06paxenue cepsr, mwapa Ha
ILJIOCKOCTH

15.10

Ceuenus mapa. [Tnomans chepsi

22.10

Bsanmuoe pacnionosxenue cheps u miockocTy, IByX chep.
Kacarenbnas miockocts k chepe

29.10

11

KomGunanus Ten Bpalienus 1 MHOrOrpaHHHKOB

12.11

12

Muororpannuk, Bnucanubiii B cdepy 1 OMHCaHHBI 0KOIO chepsr

19.11

O06bémMBI Te

13

O6bém nmmnpa. O6bEM KoHyca. O6BEM YCEYEHHOro KOHyca

26.11

14

O6nbém mapa. YacTu mapa: IIapPOBOX CErMEHT, IapoBOii CIIOH
LIapOBOH CEKTOp

3.12

15

ITono6ue duryp B npocrpancrse. CooTHOmeHNS MEXIy
IUIOMA/IAMK IOBEPXHOCTEH, 06BEMaMu 10106HBIX puryp

10.12

16

Pemenune NPHKIAIHBIX 3a/1a4, CBI3aHHBIX C BBIYHCIIEHHEM 00bEMa
T€J1a BpallleHUs

17.12

Kontponsuas pa6ora Ne 1 o temam "Tena Bpamenus" 1 "O6beMpl
Ten

24.12

BekTopb! H KoopauHaTHI B NPOCTPAHCTBE

10

18

BekTop Ha miockocTy u B mpocTpancTse. Konnuueapubie BekTopsr.
ConanpasieHHbIe H TPOTHBOMONOKHO HalpaBJICHHBIE BEKTOPEI.
Monyns Bektopa. Papencteo BeKTOpoB. Hyneoii BekTop

19

Crnoxenue u BoluHTaHHE BeKTOPOB. CBORCTBA CIIOIKEHISL Cymma
HECKOJILKMX BEKTOPOB. [TpaBriio MHOrOyrosHuka

20

YMHO)eHne BEKTOpa Ha YMCJIO U €ro CBOHCTBA

21

Komnnanaphsie Bextoper. Pasnoxenne BEKTOpa 110 TpEM
HEKOMILIaHApHBIM BekTopam. [paBuiio napamienenunena

22

IlpumeneHnne npaBun geiicTBHil ¢ BEKTOPaMH NIPH PELIEHHH 3339 U
B XOJI€ IOKa3aTe/IbCTB

23

IIpsamoyronbhas cucrema koopauHar s npocrtpancTse. Koopaunate
BEKTOpa. POpMyJIa PacCTOSHHS MEKIY IBYMS TOUKAMH.
Boruucnenne umner extopa no ero koopauHaram. Koopaunate
CepEeIMHEI OTpe3Ka

Yron MEXIY BEKTOpaMu. OHpelICJICHHC CKaJIApHOTO IIPOU3BEIEHUA




Ka.nelmapno-'remaTuqecKoe mjanupoBanue 11 kaace reomerpus

BeKTOpOB. [pu3nak neprenuKyspHOCTH ABYX BEKTOPOB

25 Beruncienne YTJIOB MEXYy NPSIMBIMH H TUIOCKOCTSIMH. Beruncnenune
YIiia MeXIy IpsIMBIMH H IJIOCKOCTSMH B MHOIOrpaHHHAKax

26 KoopauHAaTHO-BEKTOPHBI METON IPH PEIIEHUH FeOMETPUUECKUX
3a1aq

27 KonTtpossHas pa6ota Ne 2 o Teme "BekTophl # KOOpIHHATEI B
MIPOCTPaHCTBE

IloBTOpeHUE H3YUeHHOrO 7

28 TToBTopenue. OcHOBHBIE Guryper, paxter, Teopembl Kypca
IIaHUMETPUH

29 ToBTopenue. 3anaun NIAHUMETPHH H METOMBI HX PEIIEHHUS.
Pelienye npakTHKo-opHeHTHPOBaHHBIX 3334

30 MiToroBasi KoHTpONIbHAS pabota

31| IToBTOpenue. OcHOBHEBIE (haxThl, akcHOMBI H TeopembI 0
[1apalne/IbHOCTH | NEPNEeHAMKYIAPHOCTH B CTEPEOMETPHH

32| Tlosropenne. Muororpannuky. Cedenns B MHOIOrpaHHHKaXx.
Pelenne npakTHKo-opHeHTHPOBAHHBIX 33124

33| Tlosropenue. Tena Bpamenus. Pemenue TIPaKTHKO-
OPHEHTHPOBAHHBIX 33124

34 O606ieHuE U CHCTEMAaTH3al|s 3HAHUH




