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IHHOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eomeTpus» 0a30BOTO ypOBHS IS OOYYArOIIUXCS
10 -11 xmaccoB pa3paborana Ha ocHOBe DenepalibHOTO TOCYAAPCTBEHHOIO 00pa30BaTEIHHOTO
CTaHJapTa cpeaHero ooOmiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMH,
MPEeIbABISEMBIX K MaTeMaTHYeCcKOMY OOpa30BaHMIO, U TPAIUIMI POCCUHCKOrO 0Opa3oBaHMs.
Peannsannﬁ porpamMmaI oOecrieunBaeT OBJIAJICHUC KIIFOYCEBHBIMU KOMIICTCHIIUAMM, COCTABJIAIOIIUMU
OCHOBY JUIsl CaMOpa3BUTHS U HEIMPEpPhIBHOTO 00pa3oBaHMs, IEIOCTHOCTh OOMIEKYJIBTYPHOTO,
JIMYHOCTHOI'O U MMO3HABATCIIbHOT'O Pa3BUTUSA JIMYHOCTU 06yanOIIII/IXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca TE€OMETpUM Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHHA
00ycCJIOBJIeHa MTPAKTUIECKON 3HAYNMOCTHIO METAIPEAMETHBIX U MPEIMETHBIX PE3yIbTaTOB 00YUYCHUS
T€OMETPUM B  HANpaBICHUHM  JIMYHOCTHOTO  Pa3BUTUS  oOyvaromuxcs, (HOpMUpPOBaHHA
(YHKIIMOHATHPHOH MaTeMaTHYECKOW TPaMOTHOCTH, W3Y4YCHHs JPYTUX YYEOHBIX JTUCIHILIHH.
PazButne y o0OydarolmMXcsi MNPaBWIBHBIX MPEICTABICHUA O CYIHOCTH W IPOUCXOXKICHHH
TE€OMETPUUECKUX a0OCTPaKIMid, COOTHOIICHUH PEATbHOTO W WJACATBHOTO, XapakTepe OTPaKCHHUS
MaTeMaTUYeCKON HAYKOW SIBJIEHUHN U MPOLECCOB PEabHOIO MUpa, MECTE TEOMETPUU B CUCTEME HAyK
U POJM MaTeMaTUYEeCKOTO MOJEIMPOBAHMS B HAYYHOM TIO3HAaHUM M B TPAKTUKE CIOCOOCTBYET
(OpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YUAILMXCS, a TAK)KE KAUeCTB MBIIUICHHUS, HEOOXOAUMBIX
JUTSL QIaNTalliid B COBPEMEHHOM OOIIIEeCTBE.

['eomerpus sBiseTcss ONHUM U3 0a30BBIX NPEIMETOB HA YPOBHE CPEAHEro O0OIIero
o0pa3oBaHMsl, TaK Kak 00eCIeunBaeT BOSMOKHOCTh U3yUEHHSI KaK JUCIUILTAH €CTECTBEHHO-HAYYHON
HaNpaBJICHHOCTH, TaK U TyMaHUTApHOM.

Jlornyeckoe MbIIUICHHE, POPMHUPYEMOE TPU M3YYCHUU OOYYAIOIIUMHUCS TMOHSTHHHBIX OCHOB
TE€OMETPUH U TIOCTPOCHUH LIETIOYKU JIOTUYECKUX YTBEPXKIEHHH B XOA€ PELICHUS T'€OMETPUUYECKUX
3aJa4, yMEHHUE BBIABUTATh M OMPOBEPIaTh THIIOTE3bI HETIOCPEACTBEHHO UCTIOIB3YIOTCS MIPH PEIICHHN
3a]]a4 €CTeCTBEHHO-HAayYHOTO IIUKJIA, B YACTHOCTU U3 Kypca (PHU3HKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJb BO BCEX 00IacTsIX
NesITeTbHOCTH 4YesoBeka. OpHeHTalusl 4YelloBeKa BO BPEMEHH U IPOCTPAHCTBE — HEOO0XOAUMOE
YCIIOBHE €r0 COIMAILHOTO OBITHS, (pOopMa OTpaskeHHsI OKPYIKAIOIIEr0 MHUpA, YCIOBHE YCHEITHOTO
MO3HAHUS M AaKTUBHOTO NMPeoOpazoBaHMs ACUCTBUTEIBHOCTH. ONepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIUHSIECT pa3Hble BUABI YYEOHOH M TPYIOBOHM NESTEIBHOCTH, SBISETCS OIHUM W3
poeCCUOHATBLHO BaKHBIX KAa4yeCTB, IMO3TOMY aKTyajbHa 3ahada (OpMUpPOBaHHSA y OOYyUaroIIUXCs
MPOCTPAHCTBEHHOT'O MBIIUICHUS! KaK Pa3HOBUAHOCTH OOPa3HOTO MBINUICHUS — CYNIECTBEHHOTO
KOMIIOHEHTa B MIOATOTOBKE K MPAKTUUECKOH NEeSITEIHbHOCTH 10 MHOTHM HAIPABJICHUSM.

Ilens ocBoeHus mporpamMmbl yueOHOTO Kypca «['eomeTpus» Ha 6a30BOM YpOBHE OOyUYEHUS —
o0meoOpa3oBarenbHOe U OOMIEKYJNBTYpPHOE pa3BUTHE oOOydarommxcs uepe3 obecredyeHue
BO3MOYKHOCTH TPHUOOPETEHHS] W HWCIOJIb30BAHUS CHUCTEMAaTHYECKUX T€OMETPHUYECKUX 3HAHUU H
NelcTBUl, cnenu(UIHBIX T€OMETPHH, BO3MOXHOCTH YCIEIIHOTO IMPOAODKEHHs 00pa3oBaHUsS II0
CTEIUAITBHOCTSIM, HE CBSI3aHHBIM C IMPHUKJIAIHBIM UCTIOJIH30BAHUEM T€OMETPHUH.

[IporpammMa 1o reomeTpu Ha 0a30BOM ypOBHE NpeIHa3Ha4YeHa JaJsl 00ydaroIIMXCsl CpeqHen
IIKOJIBI, HE WCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyIHEHHH HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBanmst. Takum o0pazom, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUEe YMEHUS, CBS3aHHBIC CO CICIU(PHUKOW T€OMETPUH M HEOOXOAMMBIEC IUIS JKU3HU B
COBpeMEeHHOM o0mecTBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTb H3YYHTh T€OMETpHUI0 Ooiee
riyOOKO, €clii B JallbHEWIIeM BO3HUKHET HEOOXOMUMOCTh B TEOMETPHYECKHX 3HAaHUSIX B
poeCCUOHATILHOM 1A TENFHOCTH.



JlocTikeHne 1elid OCBOCHHUS MPOrpaMMbl OOECIIEUMBACTCS PEIICHHUEM COOTBETCTBYIOIIMX
3anad. [IpuopurteTHpIMU 3amauamMu OcBOeHHs Kypca «l'eomerpum» Ha 0azoBoMm ypoBHe B 10—11
KJIaccax SIBJISIOTCA:

e (opMHUpOBaHME MPEICTABICHHUS O TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYPHI U OCO3HAHHE €&
B3aMMOCBS3H C OKPYKAIOIUM MUPOM;

e (opMHUpOBaHME TPEACTABICHUS O MHOTOIPaHHMKAX M TeJlaX BpalleHHs KaK O Ba)KHEHIIUX
MaTEMaTUYECKUX MOJEIAX, IIO3BOJSIIOINIMX ONMCBIBATE M M3y4aTb pPA3HbIC SBJICHUSA
OKPY’KaIoILero MUpa;

° (I)OpMI/IpOBaHI/Ie YMCHHUA pPACIIO3HABATL Ha YCPTCIKAX, MOILCIIX W B PpPCAJILHOM MHUPC
MHOT'OIrpaHHUKH U TCJIa BpallICHUSA,

e OBJIAZICHHWE METOJAMH PEIICHUs 3a7ad Ha MOCTPOSHHs Ha M300paKEHUSAX MPOCTPAHCTBEHHBIX
duryp;

e (opmupoBaHNEe yMEHHs ONEPUPOBATH OCHOBHBIMH MOHSTUAMHU O MHOTOTPaHHHMKAaxX M Tejax
BpAIICHUS U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIAACHUC AJITOpUTMAMU PCIICHHA OCHOBHBIX THUIIOB 34144, (I)OpMI/IpOBaHI/IC YMCHUA
IMPOBOAWTL HCCJIOKHBIC JOKA3aTCIBbHBIC PACCYKACHHUA B XOJAC PCUHICHUA CTCPCOMCTPUUCCKHUX
3aa4 1 3a/1a4 C MPAKTHYICCKUM COACPKAHHUCM;

e PA3BHUTHC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIocoOHOCTEH o6yqa}0mnxc;1, MMO3HaBaTEILHOM
AKTUBHOCTH, HCCIICAOBATCIBCKUX YMCHHﬁ, KPUTHUYHOCTH MBIIIJICHHA

o (opmupoBaHue (YHKIMOHAIBLHOH TPAaMOTHOCTH, pPEJECBAaHTHOM TI'E€OMETPUHU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS TE€OMETPUUECKUX NOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peanmbHBIX KM3HEHHBIX CUTyallUsIX M TMpU U3YyYEeHHH JAPYTrUX Y4YeOHBIX IPEeIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, (POPMYIUPOBATh UX HA SI3BIKE TEOMETPUH U
CO3/1aBaTh T€OMETPUUYECKUE MOJEIH, IPUMEHATh OCBOCHHBIN I'€OMETPUUYECKUI ammapar ajs
peuIeHusl NPaKTUKO-OPUEHTUPOBAHHBIX 3a7]a4, UHTEPIPETUPOBATh U OLICHUBAThH NOJy4YECHHbIE
pe3yJbTaThl.

OTnu4uTeNEHOW OCOOEHHOCTBIO MPOTPaMMBbI SBIISICTCS BKJIIOUEHHE B KypC CTEpEOMETpUHU B
Hayajie ero M3y4yeHus 3a/ay, pellaeMblX Ha YPOBHE MHTYUTHUBHOTO IO3HAHMS, U OMNPEAeIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HHUMH, YTO CHOCOOCTBYIOT pa3BUTUIO JIOIMYECKOTO U
IIPOCTPAHCTBEHHOT'0 MBILUICHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET
K JaJIbHEUIIEMY U3Y4YEHHIO NPEAMETA.

[Ipenmourenne oOTAA€TCAd  HAIAJHO-KOHCTPYKTUBHOMY METONy OOYy4YeHMs, TO €CTh
TEOPETUYECKUE 3HAHMA MMEIOT B CBOEH OCHOBE 4YYBCTBEHHOCTb IPEAMETHO-IPAKTUYECKOU
NesTeNbHOCTU. Pa3BUTHE NMPOCTPAHCTBEHHBIX MPEACTABICHUN Yy ydallluXcsl B Kypce CTEpEOMETpUHU
NPOBOJIUTCS 3a CYET pelleHHs 3aJad Ha CO3JlaHHE IPOCTPAHCTBEHHBIX OOpa3oB W 3agady Ha
OIIEpUpPOBAaHUE MPOCTPAHCTBEHHBIMH oOpa3amu. Co3naHue oOpa3a MNPOBOAMTCA C ONOPOM Ha
HarJsIHOCTh, a ONEPUpPOBAHHUE OOPa30M — B YCJIOBUSAX OTBJICUEHHUS OT HAIVIJHOCTH, MBICIEHHOTO
M3MEHEHUS €ro UCXOJAHOTO COJepKaHUs.

OcHoBHBIE  conepxaTenbHble  JguHMM  Kypca  «['eomerpum» B 10-11  kmaccax:
«MHororpanHukn», «lIpsmMple ¥ IUIOCKOCTHM B NPOCTpaHCTBE», «Tema BpameHus», «BeKTopel u
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTHYECKUX YMEHUH PacCIIpelesieTcsl HE TOJIBKO I10
COJIEpKATENIBHBIM JIMHUSAM, HO U 110 TOAaM 00yUYeHHsI Ha YPOBHE CPEIHET0 00LIEro o0pa3oBaHusl.

Copneprxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS paboueit
[IPOrpaMMbl, pacHpene€HHbIM 10 rojaM OOy4eHHs, CTPYKTYPHUPOBAHO TakuM 00pa3oM, YTOObBI
OBJIAJICHUE TI'EOMETPUUECKUMU IMOHATHSAMM W HaBBIKAMH OCYILECTBISUIOCH IIOCIIENOBATEIBHO H
[IOCTYyNaTeNbHO, C COOJIOIEHNEM MIPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B



OOLIyI0 CHUCTEMY TI€OMETPHUUYECKHMX MpEACTAaBICHUN O0O0ydYaroIuXxcs, paclupsisi W yriayomnss eé€,
00pa3ys MPOYHbIE MHO>KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun otBoautcs 2 yaca B Henento B 10 kimacce u 1 yac B Hepemo B 11
KJ1acce, BCEro 3a ABa roja oOydenus - 102 yueOHbIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble M MJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE MOHATUSA CTEpeoMeTpuu. Touka, mpsimMasi, TUIOCKOCTh, MpocTpaHCcTBO. [loHsATHE 00
AKCMOMATHUYECKOM ITOCTPOCHUU CTEPEOMETPUU: AKCHOMbBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue OpsIMBIX B IPOCTPAHCTBE: IEPECEKAONIUECS, IapajuleibHbIE U
CKpelmmBaromuecs npsMbie. [lapamnenpbHOCTh MNpPAMBIX U IUIOCKOCTEM B NIPOCTPAHCTBE:
MapajuiebHbIE MPAMbIE B IPOCTPAHCTBE; NAPALICIBHOCTh TPEX MPAMBIX; AapaUICIbHOCTh MPAMONA U
IUIOCKOCTH. YTIJIbl C COHANPABJICHHBIMUA CTOPOHAMH; YIOJ MEKIY MPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh TIOCKOCTEH: MapajuiesibHbIE IJIOCKOCTH; CBOMCTBA MapaUIeNbHBIX IUIOCKOCTEM.
[Ipocreiime mpocTpaHCTBeHHBIE (UTYPHI HA IUIOCKOCTH: TETPadap, KyO, NapauieTenuie;
MOCTPOEHUE CEUCHHUI.

[leprieHAMKYASIPHOCTh MPSIMON U TUIOCKOCTH: MEPHEHAUKYJSPHBIE MPSIMbIE B IPOCTPAHCTBE,
MpsAMbIC TTapajlieSIbHbIC U MEPIICHIUKYIJISIPHBIE K TUIOCKOCTH, MPU3HAK MEPIICHIUKYJISIPHOCTH MPAMOM
U IUIOCKOCTH, TeopeMa O IpPsIMOM MEPIEHIUKYJSIPHOM IUIOCKOCTU. YTIUIBI B IIPOCTPAHCTBE: YIOJ
MEXIy MNpsIMONM U IUIOCKOCTBIO; JIBYTPaHHBIA YroJyi, JIMHEHHBIA Yros JABYIPAHHOrO yIJia.
[lepnienauKysip U HAKIOHHBIE: PACCTOSIHUE OT TOYKH IO IUIOCKOCTH, PACCTOSHHUE OT MPSAMOU H0
IJIOCKOCTH, TPOEKIUs (QUrypsl Ha IUIOCKOCTh. [lepmeHAMKyIIpHOCTh IIIOCKOCTEH: MPHU3HAK
MEPIICHANKYISIPHOCTH JBYX IUIOCKOCTEN. TeopeMa 0 TpEX NePIEeHAUKYJIApaAX.

MHOrorpaHHuKH

IToHATHE MHOrOTpaHHHMKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHMKA, BBIMYKJIbIE M HEBBITYKJIbIC
MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yronpHas npusma; IpaHd M OCHOBAHUS
MIPU3MBI; IPSIMasi ¥ HAKJIOHHAS IPU3MbL; OOKOBasl M MOJIHAS MOBEPXHOCTh Mpu3MbL. [lapamienenunesn,
MPSAMOYTOJIbHBIN Tapajuiesienumnen U ero cBoicTBa. Ilupamuna: n-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMHJIBI, OOKOBas W TOJHAS IMOBEPXHOCTh MHUPAMUJBI; MPaBWIbHAS M yceuEHHAs
nupamMuaa. IJIEMEHTbI MPU3MbI U TUpaMuibl. [IpaBriibHBIE MHOTOIPAaHHUKU: MMOHSITHE TTPABUIBHOTO
MHOTOT'paHHUKA; ITPAaBUJIbHAS MIPU3Ma U MPAaBWIbHASA MUPAMUA; IPABUIIbHASA TPEYTrOJIbHAS MUpaMHuaa
W TpaBWIBHBIN TeTpadap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nonexa’ap u ukocasap. CedueHus MNpU3Mbl U MUPAMU/IBI.

CumMeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIeMEHThl CAMMETPHUH B TUPaMUIaX, Napajieienuneaax, paBuibHbIX MHOTOTPAHHUKAX.

Brerunciienre 3JIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomans OokoBoi
MOBEPXHOCTU U TOJHOM MOBEPXHOCTU MPSMON MPU3MBI, IUIONIA/Ib OCHOBAHMM, TeopeMa 0 OOKOBOM
MMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OOKOBOW IMOBEPXHOCTH M IOBEPXHOCTH TMPABHIBHON
MUPaMHJIBI, TEOpeMa O TUIOMIAaM yceuéHHON nmupamunbl. [lorstue 06 o0béMe. OOBEM MUpaMHIIBI,
MPU3MBI.

[Tomobubie Tena B mpoctpancTBe. COOTHOIIEGHUS MEXIY IUIOMQASIMH ITOBEPXHOCTEH,
00BEMaMH ITOT00HBIX TEI.



11 KJIACC

Tesa Bpamenust

[unuHapuueckas MOBEPXHOCTh, OO0pasylollue IWIMHAPUYECKOM  IOBEPXHOCTH, OCh
LHWINHAPUYECKOM MoBepxXHOCTU. L{unuuap: ocHoBaHMsA U GOKOBasi IOBEPXHOCTh, 00pa3yoIas u och;
TUIOIIAAh OOKOBOM U TIOJTHOM MOBEPXHOCTH.

KoHnueckast MOBEpXHOCTb, O0pa3yrollMe KOHHYECKOH IOBEpXHOCTH, OCh M BEpIIMHA
KOHMYecKoW noBepxHocTU. KoHyc: ocHOBaHUE U BepllnHa, 00pa3yrolas U OCk; IIoLaab OOKOBOH U
MIOJTHOM TOBEPXHOCTHU. YCEUEHHBIH KOHyc: OOpa3ylollMe M BBICOTA; OCHOBAaHUSA M OOKOBas
MIOBEPXHOCTb.

Chepa m map: ueHTrp, paauyc, AMAMETp; IUIONAAb MOBEPXHOCTH cdeprl. Bzaumuoe
pacrosioskeHue chepbl M IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; miomaas cepsl.

N300pakeHue Tes BpallleHus1 Ha MII0CKOCTU. Pa3BépTka UIMHIpa U KOHYCA.

KomOuHanmu Ten BpameHus U MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMMMCAHHBIN OKOJIO CQepsl;
cdepa, BIUCaHHAs B MHOIOI'PaHHUK, WIH TEJIO BPALLICHHUS.

[Tonsitie 06 06bEMe. OcHOBHBIE CBOWCTBa 00BEMOB Tell. Teopema 06 00bEME MPSIMOYTOIBLHOTO
napajiesienunena u cieacTeus u3 He€. O0bEM nuianHapa, konyca. O0BEM mapa u miomazs chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIy IUIOMAASIMH ITOBEPXHOCTEH,
00BEMaMH ITOT00HBIX TEI.

Ceuenus nwiMHIpa (IapauieabHO U NEPIEHIUKYIISIPHO OCH), CEYEHHsI KOHYca (TapaienbHoe
OCHOBAHHIO U MPOXOJAIIEe Yepe3 BEPIINHY), CEUSHHUS Iapa.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTtop Ha miuockoctd M B npoctpaHcTBe. CII0)KEHHE W BBIYMTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uwucio. PasnoxkeHue BekTopa 1O TpEM HEKOMIUIAHApHBIM BekTopam. [lpaBuio
napauienenunena. Pemenue 3ajgad, CBSA3aHHBIX C IPUMEHEHUEM IIPaBWII JIEHCTBUH C BEKTOpaMH.
[IpssMmoyronbHas cucreMa koopauHar B ipoctpancTse. Koopaunarsl Bekropa. [Ipocreiimme 3anaun B
KOOpAMHATax. YToJl MEXIy BekTopamu. CKaJspHOE NMPOU3BENCHUE BEKTOPOB. BhIUncieHHe yrios
MEX/1y NMPSMBIMU U MJIOCKOCTAMU. KOoOpIMHATHO-BEKTOPHBII METOJI MPU PEIIEHUH T€OMETPUUYECKUX
3az1ad.



IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOEHHS MpOrpaMMbl ydeOHOro mnpeamera «MaTtemaTtukay
XapaKTepU3yOTCs:

I'paxkpanckoe BocniuTanue:

C()OPMUPOBAHHOCTHIO ~ TPAXKIAHCKOM  mo3Wmuu  OOydJaromerocs Kak  akTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUHCKOro oOIIecTBa, MPEACTaBICHHEM O MaTeMaTHYECKHUX OCHOBaX
(YHKITMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHUH, MPOLEIYP TPAKIAHCKOTO 00IIecTBa (BBIOOPHI,
OTIPOCHI U Tp.), YMEHHEM B3aHMOJICHCTBOBATh C COIMAIBLHBIMU MHCTUTYTaMH B COOTBETCTBUH C HX
GYHKITUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(OpMHPOBAHHOCTBIO POCCUNMCKON T'pa’KJAaHCKOW HAEHTUYHOCTH, YBA)KEHHUSA K IPOLUIOMY U
HACTOSIIIEMY POCCHMCKON MAaTeMAaTHKH, IEHHOCTHBIM OTHOUIEHUEM K JOCTHMXKEHHUSIM POCCHUHUCKHUX
MAaTEMaTUKOB M POCCHUMCKOM MAaTEeMAaTUYECKOW IIKOJbI, K HCIOJb30BAHHID ITUX JOCTHUKECHHI B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHWEM  JIYXOBHBIX  IIEHHOCTEH  poccHiickoro  Hapoaa;  cHOpMHPOBAHHOCTHIO
HPAaBCTBEHHOI0 CO3HAHMS, ITUYECKOTO NOBEICHHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUM HAyKh M JCSATENbHOCThIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMYMBOTO OyAyIIETO.

JcTeTHYeCcKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKJIIOUYASl ICTETUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3ajlay, pEIIeHUH, pacCyX IEeHUH; BOCHPUMMYUBOCTHIO K MAaTeMAaTUYECKUM acIleKTaM
pa3IMYHBIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI IPUMEHATh MaTeMaTUUECKUE 3HAHUSI B MHTEpEcax 3I0pOBOTO U
6e3omacHOro o06pasa >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO (340POBOE MHUTAHUE,
cOamaHCUPOBAHHBIN PEXKHM 3aHATUH U OTNBIXA, perysisspHas (pU3nUecKas akTUBHOCTD); (PH3UIeCKOro
COBEPILEHCTBOBAHUS, IIPH 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHOMN AESITEIBHOCTHIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHHEM IIEHHOCTH TPYAOII00US; HHTEPECOM K Pa3IMYHBIM cepam
poecCHOHANLHOW JIEATEIHbHOCTH, CBS3aHHBIM C MATEeMAaTUKOW W €€ MPHIOKCHUSIMHU, YMCHHEM
CoBeplIaTh OCO3HAHHBIN BHIOOp OyayIiel mpodeccuu U pealn30BbIBaTh COOCTBEHHBIE KHU3HECHHbBIE
TUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOPa30BaHHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUH BCEH )KM3HU; TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PELIECHUU MPAKTUYECKUX 3a]1a4
MAaTeMaTUYECKON HAITPABJICHHOCTH.

JK0JI0rHYeCKOe BOCIIUTAHHE:



c(OpPMUPOBAHHOCTBIO  DKOJIOTUYECKOM  KYJBTYpBl, IOHMMAHHUEM BIUSHUS COLIMAIBHO-
HSKOHOMHMUYECKUX IPOLECCOB Ha COCTOSHHE MPHUPOJHOW U COLMAIBHOW Cpelibl, OCO3HaHHEM
r7100aIBHOTO XapaKTepa SKOJIOTUYECKUX MpoOsIeM; opueHTalnell Ha MPUMEHEHHEe MaTeMaTHYeCKUX
3HAHUM U1 peleHns 3a7a4d B 00JIaCTH OKPY KAIOLIEH cpelibl, INIAHMPOBAHUS OCTYIIKOB M OLICHKH UX
BO3MOJKHBIX MTOCIEACTBUM JUIsl OKPY>KaIOLIEH Cpebl.

LleHHOCTH HAYYHOI'O TO3HAHUS:

c(OpMHPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM M OOIIECTBEHHOM NMpPaKTUKU, TOHMMaHUEM MaTeMaTH4eCcKON HayKH Kak c(epbl 4yeloBeUecKOM
JESTEIbHOCTH, ATANOB €€ pa3BUTHS U 3HAUMMOCTH JUIsl pa3BUTUS IMBUIN3ALMH; OBJIQJCHUEM S3bIKOM
MaTeMaTUKd M MaTeMaTHMYeCKOW KyJIbTYpOH KakK CpeJICTBOM IO3HAaHHS MHUPA; TOTOBHOCTBIO
OCYIIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO JESTEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeranpeqMeTHbIE PEe3yJIbTaThl OCBOCHHUS TMPOTpaMMbl y4eOHOTO mpeamera «MaTemaTukay
XapaKTePU3YOTCS OBJIAJICHUEM YHHUBEPCAILHBIMU HO3HABAMEIbHBIMU OeliCMEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCBUAMY, — VHUBEPCATbHLIMU — PecyTAMUEHbIMU
oelcmeusimu.

1) Vnusepcanvnvle noznasamenwvhoie oelicmaus, obecneuugarom @opmupoganue 0a308bix
KOCHUMUBHBIX NPOYECco8 00yYaouuxcs (0c6oeHue Memooo8 NO3HAHUL OKpYHcaoujeco Mupd,
npuMeHenue 102UHeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayueti).

Ba3oBbie Jlornueckue AeiicTBUs:

e BBUBIATH M XapaKTEpHU30BaTh CYIIECTBEHHbIE NPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIIEHUH MEXIy TMOHATUAMH; (HOPMYITUPOBATh ONpPEICNCHUS TMOHSATHIA;
yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIACCHU(PUKALMU, OCHOBAaHUS Uil O0OOOLIECHUS U
CPaBHEHHUS, KpUTEPUHU IIPOBOAMMOIO aHAIIN3A;

e BOCIHPHUHHUMATH, (OPMYJIUPOBATH M MPEOOPa30BBIBATH CYXKACHUSA: YTBEpAUTENbHbIE U
OTpHLIATeNIbHbIC, €TUHUYHBIE, YACTHBIEC U O0ILUE; YCIOBHBIE;

e BBIIBIISITh MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpEYHs B (akTax,
JNaHHBIX, HAOMIOACHUAX W YTBEPXKICHUSX; TMpeiaraTb KPUTEPUU JUIS  BBISBIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPECUHIA;

e JleJaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUCHUM, YMO3aKIIFOUEHU 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENILHO JI0KAa3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEPKIEHUHN (IIPSMBbIE U OT
MIPOTUBHOTO), BBICTpaMBaTh apPryMEHTALUI0, MNPHUBOJUTH MPUMEPhl W KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

e BbIOMpaTh croco0 pemieHus y4eOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapMaHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YYETOM CaMOCTOSITENILHO BBIJICJIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKkue AeiicTBHS:

e HCIIOJIb30BaTh BOMPOCHl KaK HCCIEIOBATENbCKUI WHCTPYMEHT IMO3HAHUS; (OpPMYyIUPOBATH
BONPOCHL, (PUKCHpYIOIIME MPOTUBOpEUHE, MpoOiieMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
(hopMHPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHHE,

e TPOBOJUTH  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,  HUCCIEIOBAHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, MPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MeXIy 00beKTaMu, SIBJICHUSAMHU, IIPOLIECCAMU;



e  CaMOCTOATEIHHO (HOPMYITHPOBATH OOOOIICHUS W BBIBOJBI IO pPE3yIbTaTaM MPOBEIEHHOTO
HAOJTIOICHUS, KCCIICIOBAHNS, OIICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX PE3yJIbTaTOB, BHIBOJIOB
1 0000IIIEHUH;

e [MPOrHO3UPOBATH BO3MOXKHOC Pa3BUTUC MPOLCCCA, a TAKIKC BbIABUI'ATh MPCAIOJIOKCHUA O €0
Pa3BUTHU B HOBBIX YCJIOBUAX.

PatGora ¢ unpopmaumeii:

e BBIABIATH AePUIUTHI MHPOPMAIIUK, JaHHBIX, HEOOXOJMMBIX IJIi OTBETa Ha BOMPOC U JUIS
peuieHus 3a1a4u;

e BbIOMpaTh HMHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIOB,  aHAJIM3HPOBATH,
CHUCTEMAaTHU3UpOBaTh W HHTEPIPETHUPOBATH HMHMOPMALUIO PA3NUYHBIX BHIOB U (QopM
MIpe/ICTaBJICHMUS,

e CTPYKTYpHUPOBaTh MH(OPMAIHIO, MPEICTABIATH €€ B Pa3IMUHBIX (popMax, UILTIOCTPUPOBATH
rpauIecKu;

e OLEHUBATh HAIEKHOCTh MH(POPMALIMU 10 CAMOCTOSTENILHO CPOPMYITUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvhvie KOMMyHUKaGmugHbwle Oelicmeus,  obecneuusaiom  chopmMupo8aHHoCmy
COYUATLHBIX HABBIKOB 00YUAIUWUXCSL.
OO0wmenne:

e BOCIPHHHMATh M (HOPMYITUPOBATh CYXKICHUS B COOTBETCTBHM C YCJIOBHUSMHU M LEISIMHU
O0IIeHNs; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U IMHCHMEHHBIX
TEKCTaxX, JaBaTh IOSICHEHUS IO XOJAy peIleHHs 3aJayd, KOMMEHTHpPOBATH IOJyYCHHBIH
pe3yInbTar;

e B XxoJe OOCYXJEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOH TEeMbI, MPOOJIEMBI,
pemraeMoii 3a7a4n, BEICKA3bIBATh WEH, HAIICJICHHBIE HA TIOMCK PEIICHHS; COTIOCTAaBIISATh CBOU
CYXJIEHUS C CYXKACHUSIMH JIPYTUX YYaCTHUKOB JAHAJora, OOHapy>KUBATh Pa3indue U CXOJICTBO
MIO3UIHIA; B KOPPEKTHOH (hopMe (HOpMyIIMpOBATH Pa3HOTIACHS, CBOU BO3PAKEHNS;

o NpEACTABIATL PE3YyJbTaThl PCIICHUA 3aJadd, OSKCICPpUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIJIEHHS C Y4Y€TOM 3agad Ipe3eHTalud U
0COOEHHOCTEN ayAUTOPUH.

CoTpyaHunuecTBo:

e TIOHMMaTh W HUCMOJB30BAaTh MPEUMYIIECTBA KOMAHIHOH M HMHIMBHIYaJbHOH pPabOTHI MpU
pemieHnH y4eOHBIX 3a7a4; NPUHUMATh IeJTb COBMECTHOW JEATEIbHOCTH, IUIAHHPOBAThH
OpraHU3aIMI0 COBMECTHON palboThI, paclpenesaTh BUIbI paboT, 10roBapuBaThcs, 00CyKIaTh
MPOIIECC U pe3yabTaT paboThl; 0000IaTh MHEHUST HECKOJIBKHUX JIIOJICH;

e y4YacTBOBaThb B TIpPYyMIOBBIX (opmax palboTbl (0OCYX aeHUs, 0OMEH MHEHHUH, «MO3rOBbIE
IITYPMBD» M HHBIE); BBHIOJHATH CBOIO YacTh PaOOTHl M KOOPAMHUPOBATH CBOW JIEHCTBUS C
IPYTUMH YJI€HaMHU KOMAaHJbI, OLIEHUBATh KAayeCTBO CBOETO BKJIAJa B OOLIMIA HPOIYKT MO
KpHUTEpUSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMO/ICHCTBUSL.

3) Ynusepcanvuvie pezynamuenvie oelicmaus, obecneuugarom  @GopmMuposanue  CMbiCI08bIX
YCMAHOBOK U HCUSHEHHbIX HABLIKOG JIUYHOCMU.
Camoopranusaunms:



COCTABIISATH TIJIAH, AITOPUTM PEUICHHUS 337a4H, BEIOUPATH CIIOCO0 peIIeHHs ¢ yU4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pEICHU ¢ y4€TOM HOBOM WH(pOpMAIIUK.

CaMOKOHTpPOJIb:

e BJAJETh HABBIKAMH IO3HABATEJIbHON pe(ICKCHM KaK OCO3HAHMS COBEpPLIAEMBIX ACUCTBUH U
MBICIIUTENIBHBIX ~ IIPOLECCOB, WX pe3yJlbTaToB; BIAJeTh CHOCO0aMU CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTaTa PELICHUS MaTEMAaTUYECKON 3a1a4u;

e IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPH PpELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JESTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBbCTB, JAaHHBIX, HalJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pe3yjIbTaTa LEIU U YCIOBHUSIM, OOBSICHATH MPUYUHBI JOCTHIKEHHUS
WIA HEAOCTHXKEHMS pe3yJbTaToB JEATENbHOCTH, HAaXOIUTh OHIMOKY, JaBaTb OLEHKY
MIPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATHIMU: TOUKA, NIPSAMAas, INIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPUU M CIEACTBHUS W3 HHUX IPH PEIICHHH T€OMETPUYECKHX
3amad.

OnepupoBaTh MOHATUSAMH: NAPATUICTBHOCTD U TIEPIICHINKYIISPHOCTD TPSMBIX H TUIOCKOCTEH.

KnaccuduimpoBaTh B3aMMHOE PACTIOI0KEHUE MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMU: JIBYTPaHHBIA yrojl, TPaHU IBYTPAaHHOTO yTIia, pedpo MBYTrpaHHOTO
yIJla; TUHEHHBIN YroJl ABYTPAHHOIO yIJja; TpagyCHas Mepa IBYIPaHHOIO yIJIa.

OnepupoBaTh TOHSATHSAMH: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKJIBI MHOTOTPaHHUK,
QJICMCHTLI MHOT'OI'paHHUKa, HpaBHHLHBIﬁ MHOT'OTpaHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (ITUpaMHaa; TPU3Ma, HPSIMOYTOIBHBIN
napasiesnenunen, kyo).

KnaccuduimpoBat MHOTOTpaHHUKH, BEIOMpPAsi OCHOBAHUS TSI Ki1acCU(PpUKAUK (BBITTYKIIbIE U
HCBLIITYKJIBIC MHOTI'OIPpAHHUKHW, IMPAaBUJILHBIC MHOTOI'PAHHHUKHU; IIPAMBIC W HAKJIOHHBIC TIPHU3MBI,
napajuieJIeTUuIe bl ).

OHCpI/IpOBaTB MOHATHUAMU: CCKYylIad MIOCKOCThb, CCUCHNEC MHOI'OIPAHHUKOB.

OOBSCHATH MPUHITUIIBI TIOCTPOCHUS CEUSHHIA, UCITIONIB3YST METOJT CIICIOB.

CTpOI/ITb CCUCHUA MHOTOTPAaHHUKOB MCTOAOM CJICAOB, BBIIIOJHATH (BBIHOCHBIG) IIJIOCKHUEC
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y.

Pemrate 3aa4l Ha HaAXO0XJICHUC TCOMCTPUYCCKUX BCIUYHH I10 06pa3uaM HJIN aJIropuTrMam,
MIPUMEHSS] M3BECTHBIC aHATUTHYECKUE METOJbI IPU PEIICHUU CTAHAAapPTHBIX MAaTeMaTHUECKUX 3ajad
Ha BBIYUCIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYyMS TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0 IITOCKOCTH,
MEXy CKPEITUBAFOIIUMHUCS MTPSIMBIMH.

Pemrate 3aa4l Ha HAXO0XJICHUC TCOMCTPHUYCCKUX BCIUYHH I10 06pa3uaM WK aJIropuT™Mam,
MIPUMEHSST M3BECTHBIC aHATMTHYECKUE METOJIbI IPU PEIICHUU CTAHAAapPTHBIX MAaTeMaTHYECKUX 3ajad
Ha BBIYMCIICHHUE YIJIOB MEK/y CKPEIIHUBAIOIIUMUCA NIPSAMBIMU, MEXIY NPSMOMN U IUIOCKOCTBIO, MEXY
TUTOCKOCTSIMH, TBYTPaHHBIX YTJIOB.



Boruncnate 00bEMBI M IUIOLIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpU3Ma, NMHUpamMHuaa) C
pUMEHeHHeM (HOpMyJI; BBIUUCIATh COOTHOILEHHS MEXIY IUIOMIASIMH MOBEPXHOCTEH, 00BEMaMu
M0I00HBIX MHOTOTPaHHUKOB.

OnepupoBaTb NOHATHSAMH: CHUMMETPHSI B IPOCTPAHCTBE; LEHTP, OCh U IIOCKOCTh CUMMETPHUU;
LEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBATh M HHTEPIPETHPOBATH HHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTeKaX U PUCYHKaX.

[lpumensaTs  reomeTpuyeckue  (akThl Ul peIIeHHs  CTEPEeOMETPHUYECKUX  3ajad,
MIpeIoJIaratoliuX HECKOJIBKO I1aroB PEeIIeHNUs, €CJIM YCIOBUS IIPUMEHEHUS 3ajaHbl B IBHOM Qopme.

[IpuMmeHATH mpoCTEHIINE NpPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-KOMMYHUKAIlHOHHBIE
CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aa4.

[TpuBOIUTH MPUMEPBI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B NIPUPOJAE U JKU3HHU, PACIIO3HABATh
MIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpuMeHATH MONy4YEHHBIE 3HAHUS HA NPAKTHKE: AHAJIW3UPOBATh peEajbHbIE CUTyallUd U
MPUMEHSATHh U3yUeHHBIE MTOHATHUS B MPOIIECCE MOMCKA PEUICHUSI MaTeMAaTUYeCKH C(OPMYITHPOBAHHON
po0JIeMbl, MOJIEIMPOBATh peaJIbHbIE CUTyalluHd Ha s3bIKE T€OMETPHHU, MCCIE0BATh MOCTPOECHHBIE
MOJIETM C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX TOHATUH M TEOpeM, amnmapara ajireOphl; peliarb
IIPAKTUYECKHE 3a/1a4M, CBA3aHHbIE C HAXOKICHUEM I€OMETPUYECKUX BEIHYUH.

11 KJIACC

OnepupoBaTh MOHITUAMU: UWIMHIPUYECKas MOBEPXHOCTh, OOpa3ylolIue MUIMHAPHIECKON
MOBEPXHOCTH; IIMJIMHJIP; KOHHMYECKasi OBEPXHOCTh, 00pa3yIolue KOHMUYECKOW MOBEPXHOCTH, KOHYC;
cepuueckas MoBEPXHOCTb.

PacrioznaBath Tena BpameHus (UIUHAP, KOHYC, cdepa u map).

OOBSCHATDH CITOCOOBI OTYyUEHUS Tell BpallleHusl.

KnaccugumnupoBats B3auMHOE pacnookKeHrne cheprl U MITOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA CErMEHTa;
IAapOBOM CJI0M, OCHOBAHHUE MIAPOBOI0O CJIOSA, BBICOTA MIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeNl BpalleHHs, T€OMETPUYECKHX Tel C
pUMEeHEHUEM (HOpMYII.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BIMCAHHBIN B cepy U OMUCAHHBIA OKOJIO Chepbl;
cdepa, BMcaHHas B MHOTOTPAHHUK HJTU TEJIO BPAIICHUS.

BbI4ucasTh COOTHOIIEHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH 1 00bEMaMu OJOOHBIX Tell.

N300paxarh wu3ydaeMbie QUTYpPBl OT pPyKM U C MNPUMEHCHHEM TIPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BrIToNHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DHUTYp: BUA
CBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHHS TEJ BPAIICHHUS.

W3Bnekarb, WHTEPIPETUPOBATh W TPEOOPA3OBHIBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKuX GUrypax, npeAcTaBICHHYIO Ha YepTekax U pUCyHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTRBE.

BbIMOTHATE NEHCTBUS CIOKEHUS BEKTOPOB, BBIYUTAHMSI BEKTOPOB M YMHOXEHHs BEKTOpa Ha
YHCII0, OOBSACHATH, KAKUMHU CBOMCTBAMH OHU 00JIaIalOT.

[TpuMeHATh MpaBWIIO Mapaienenumnesa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPUHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIWHATBHI BEKTOPA, YTrOJ MEXAYy BEKTOpaMH, CKaJspHOE MpPOU3BEICHHE
BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauth cymMMmy BEKTOpOB M MpPOW3BEIEHHE BEKTOpa HAa YHCIO, Yol MEXKIY BEKTOPaMH,
CKaJIIPHOE MPOU3BEICHHE, PACKIIAIBIBATh BEKTOP O JIBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3aaBath IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOI crcTeMe KOOpAHHAT.

10



[Ipumenste  reomerpudeckne  (BakTbl A pPEHICHUS  CTEPEOMETPUYECKHUX 3374,
MPEIoIararoIliuX HECKOJIbKO 1IaroB PeIIeHHsl, €CJIN YCIOBUS PUMEHEHUS 3a/1aHbl B IBHOU (hopMe.

Pemats mpocreiiliue reoMeTpuyecKue 3aJaud Ha NPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO
MeToa.

Pemate 3amaum  Ha [JOKa3aTENbCTBO MaTEMaTHMUECKUX OTHOIIEHMH M HaxOXKICHHE
reOMETPHUECKUX BEJIMYMH IO oOpaslaM WIM ajIroOpuTMaM, MPHUMEHSS M3BECTHbIE METOJbl IpHU
pELIEHNHU CTaHIapTHBIX MaTeMaTHYECKHX 3ajau.

[IpumeHsATs TpocTEdIIne MpPOrpaMMHBIE CpPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIMOHHBIE
CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aa4.

[TpuBOANTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B NMPHUPOJIE U JKU3HHU, PAclio3HABATh
MIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[TpuMeHATh MONyyeHHbIE 3HAHMSA Ha MPaKTHKE: AaHaJIM3MpPOBATh pEaJbHbIC CUTYallUd M
MIPUMEHSTh U3yUeHHBIE MTOHATHUS B MPOIIECCE MOMCKA PEUICHUSI MaTeMaTHIeCKH C(OPMYITHPOBAHHON
po0JIeMbl, MOJIEIMPOBATh peaJIbHbIE CUTyallud Ha sA3bIKE T€OMETPHUH, MCCIEI0BATh MOCTPOECHHBIE
MOJIETM C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX TOHATUH M TEOpeM, amnmapara ajireOpsl; periarb
MIPAKTUYECKHE 3aJ]auil, CBA3aHHBIE C HAXOXK/IEHUEM I€OMETPUUECKUX BEITHUUH.

TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HaumeHoBaHue pa3enoB U TeM KonnuecTBo vacos ONeKTpOHHbIE
n/ IIPOrpaMMbI (uncpoBeie)
Bcero | Kontponsnsie | [IpakTtudeckue
h o0pa3oBareibHble
paboThI paboThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 0 0
2 [IpsimMbIe ¥ TIIOCKOCTH B 12 1 0
npoctpanctse. [lapamiensHoCTh
MPSAMBIX U IIOCKOCTEHN
3 [TeprieHAMKYASAPHOCTD MPSIMBIX U 12 0 0
IIJIOCKOCTEU
4 | Yrubl MeXIy OpsIMBIMU U 10 1 0
IJIOCKOCTSIMHU
5 MHororpaHHuKu 11 1 0
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 0

11




7 IloBTOpEHME: CEUECHHUS, pACCTOSIHUSA U
YTIIbI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

11 KIIACC

Ne HaumenoBanue pa3nenoB u TeM
n/m MIPOrPaMMBI

KoxnuecTBo yacos

ONeKTPOHHBIE
(dpoBskie)
00pa3oBareabHbIC

pecypcsl

Bcero

KonTponbHbie
paboThI

[IpakTnueckue
paboThI

1 Tena BpaieHus

12

2 O0BEMBI TENT

3 BCKTOpBI " KOOPAWHATHI B
IPOCTPAHCTBC

10

4 [ToBTOpenue, 06001IeHNE,
CUCTEMAaTH3aIns 3HaHUH

OBIIEE KOJIMYECTBO YACOB

34

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne Tema ypoka

KommuecTBo yacos

Hara

o/a
Bcero

KonTponbHeie

paboThI

[IpakTrueckue
paboThI

N3y4YCHHUA

ONEeKTPOHHbBIE
(undpoBsie)

o0Opa3oBarebHbIE

pecypchl

1 [[OcHOBHBIC TTOHATHS 1
CTEpEOMETPHUH: TOUKA,
npsiMasi, III0CKOCTb,
IPOCTPAHCTBO.
[TpaBuia n3o0paskeHusI
Ha pUCYHKaXx:
HU300paKCHHUS
IUIOCKOCTEH,
HapajIebHBIX MPSIMBIX
(OTpe3KOB), CepeIuHBI
oTpe3kal]|

0

0

1 Henensa

2 [[TTonsTHS: 1
nepeceKaroImecs
TUIOCKOCTH,

12




nepeceKaroIuecs
npsiMasi ¥ MIOCKOCTh| |

[[ITonsaTus:
nepeceKaromuecs
TUIOCKOCTH,
nepeceKaromuecs
npsiMasi ¥ TI0CKOCTh| |

2
HeAeIs

[[3HakoMCTBO C
MHOTOTPaHHUKAMH,
n300paxeHue
MHOTOTPaHHHUKOB Ha
pHUCYHKaX, Ha
MPOSKIIMOHHBIX
yepTexax|]

[[HavasbHbIE CBENIEHUSA
0 KyOe u mupamupe, ux
Pa3BEPTKHU U MOJIEIH.
CeueHus
MHOTOTPAaHHUKOB] |

3
Hezens

[[HavyasibHbIE CBENIEHUS
0 KyOe u nmupamue, ux
pPa3BEPTKU U MOJIEIH.
CeueHus
MHOTOTPAaHHUKOB] |

[[TTorsiTHE 00
AKCHOMAaTUYECKOM
MOCTPOCHUU
CTEPEOMETPUU:
AKCHOMBI
CTEpEOMETPUHU U
CJICICTBUS U3 HUX ]

4 yenens

[[TTonsiTHE 00
AKCHOMaTHYECKOM
MOCTPOCHUU
CTEepEOMETPHH:
AKCHOMBI
CTEPEOMETPHUU U
CIIEJICTBUS U3 HUX]]

[[TTonsiTHE 00
aKCHOMaTHYECKOM
[IOCTPOECHUU
CTepEOMETPHH:
AKCHOMBI
CTEPEOMETPHUU U
CJIEICTBUS U3 HUX]]

5
HeAeIs

10

[[TTonsiTHE 00
AKCHOMATHYECKOM
MOCTPOCHHUU
CTEPEOMETPHUH:

13




AKCHUOMBI
CTEepEOMETPUU U
CJIEICTBUS U3 HUX]]

11

[[B3aumuOe
pacIoIOKEHUE PSIMBIX
B IIPOCTPAHCTBE:
nepeceKaroIuecs,
napajuieIbHbIC U
CKpELIUBAIOIINECS
npsimeie] |

6 Henens

12

[[[TapaynenbHOCTD
MPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE:!
napajuleJbHbIE MPsIMbIE
B IIPOCTPAHCTBE;
[apaJuIEIbHOCTh TPEX
psIMBIX ] |

13

[[[TapaymenbHOCTD
MPSIMBIX U TIOCKOCTEH
B [IPOCTPAHCTBE:
[TapannensHOCTH
MPSIMO U TIIOCKOCTH ||

7
HeHeIs

14

[[Yrasl ¢
COHaNpPaBJICHHBIMU
cTopoHamu| |

15

[[Yron mexny
OpsSMbIMHU B
IIPOCTPAHCTBE] ]

8
HeAeIs

16

[[Yron mexny
IPSIMBIMU B
MPOCTpaHCTBE] |

17

[[[TapaymenbHOCTD
MJIOCKOCTEM:
napasuiebHbIe
IJIOCKOCTH] |

9 Henensa

18

[[CgoiicTBa
napauIeIbHbIX
TJIOCKOCTEM | |

19

[[TTpocTetimue
MIPOCTPAHCTBEHHBIE
¢burypsl Ha MJIOCKOCTH:
TeTpa’ip, Kyo,
napauienenunes||

10
HeAeIs

20

[[[TocTpoeHue
ceuyeHui|]

21

[[[TocTpoeHue
ceuyeHui|]

11
HeAes

22

Kontponbhas pabota
o teme [["IIpsimbie u

14




MJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenpHOCTH
IMPSAMBIX U
mrockocTei'"]]

23

[[ITeprienAMKYIIPHOCT

b IIPSIMOM U INIOCKOCTH:

MIEPIECHIUKYISIPHBIE
psIMbIE B
pocTpaHcTBe] |

12
HeAens

24

[[[TpsimbIe
napajuieIbHbIC U
NEePHEHANKYISIPHBIE K
TJIOCKOCTH] |

25

[[[TpsimbIe
napajuieIbHbIe U
NEePHEHANKYJISIPHBIE K
TJIOCKOCTH] |

13
Hezens

26

[[ITpu3Hak
NEePHEHANKYJIIPHOCTH
MPSIMOI U TJIOCKOCTH ||

27

[[[Tpu3nak
MEPIEeHIUKYIIPHOCTH
MPSIMOI U TIOCKOCTH ||

14
HeHeIs

28

[[Teopema o mpsimoii
NEPIEHANKYJIIPHON
MJIOCKOCTH] |

29

[[Teopema o npsmoii
NEePIEeHINKYIIPHON
MJIOCKOCTH] |

15
HeAeIs

30

[[Teopema o mpsimoit
NEePHEHANKYISIPHON
IJIOCKOCTH] |

31

[[IIepnienauKysip u
HaKJIOHHBIE:
paccTosHUE OT TOYKU
J10 TUIOCKOCTH,
paccTosiHUE OT MpsAMON
JIO TUTOCKOCTH ||

16
HeAeIs

32

[[ITepnenaukynsp u
HaAKJIOHHBIE:
paccTosiHuE OT TOYKH
JI0 TJIOCKOCTH,
paccTosiHuE OT NpsAMON
JI0 TUTOCKOCTH ||

33

[[[IepieHaUKYSP U
HaKJIOHHBIE:
paccTosiHUE OT TOYKHU
JI0 IJIOCKOCTH,

17
HeAes

15




paccrosiHue OT NPsMOU
JI0 TIOCKOCTH ||

34

[[IIeprienauKysip 1
HaKJIOHHBIE:
pPaccTOsIHUE OT TOUKH
JI0 TJIOCKOCTH,
pPacCTOsIHUE OT IIPSAMOM
JIO TUTOCKOCTH ||

35

[[Yrael B
IIPOCTPAHCTBE: Yol
MEXIy NpsIMOHN U
TJIOCKOCTHIO| |

18
HeAes

36

[[[IByrpaHHbIii yroul,
JIMHEWHBIN yron
JByTpaHHOro yriaj|

37

[[[IByrpaHHbIii yrou,
JIMHENHBIN yIroi
JIByTpaHHOro yrial|

19
HeJens

38

[[IIepnienauKyIspHOCT
b IUIOCKOCTEN: MPU3HAK
NEPIEHIUKYJIIPHOCTU
JIBYX TJIOCKOCTEH ||

39

[[IIepnienaukysspHOCT
b IUIOCKOCTEW: IPU3HAK
HEepHEeHIUKYIAPHOCTH
JIBYX TJIOCKOCTEH ||

20
HeaeIs

40

[[ITepneHANKYISIPHOCT
b IJIOCKOCTEW: IPU3HAK
NEPHEHANKYJIIPHOCTH
JIBYX IJIOCKOCTEH ||

41

[[Teopema o TpEx
NEePIEHANKYIIsApax| |

21
Henems

42

[[Teopema o TpEx
NEePIEHANKYIIsApax| |

43

[[Teopema o TpEx
NEPIEeHANKYJIIsApax ||

22
Henems

44

Kontponbhas pabota
1o TeMam
[["ITepneHauKyJISIPHOCT
b TIPSIMBIX U
miockocted" u "Yrisl
MEXy TPSIMBIMHU U
mIocKocTIMu"' ||

45

[[[TonsiTHE
MHOTOTPaHHHKA,
OCHOBHBIE JIEMEHTHI
MHOTOT'PaHHHKA,
BBIMYKJIbIE U
HEBBITTYKJIbIE

23
HeAes

16




MHOTOT'PaHHUKHU;
pa3BEPTKA
MHOTOTPpaHHHKA] |

46

[[[Ipu3ma: n-yroiabHas
npusMa; rpaHy u
OCHOBaHUS IPU3MBIL;
npsiMasi 1 HaKJIOHHAs
pU3MblL; OOKOBas U
II0JIHAs! IOBEPXHOCTh
MIPU3MBI ||

47

[[[Tapainenenunen,
IIPSIMOYTOJIBHBIN
napajuleJIenuIe] u ero
cBoMcTBA]|

24
Heaems

48

[[[Tupamupga: n-
yroJibHas MUpaMHJIa,
TPaHU U OCHOBaHUE
MUPAMHUJIBL, OOKOBAS U
MOJTHAS! TIOBEPXHOCTh
MUPAMHU/IBI,
MpaBWJIbHAS U
yceuéHHas nupaMuzal|

49

[[[IpaBuIBHBIE
MHOTOTPaHHUKH:
MOHATUE TIPABUIBHOTO
MHOT'OTPaHHMKA;
MIpaBUJIbHAS MIPU3MA U
MpaBUJIbHAs IMpaMUA;
MpaBUJIbHAS
TpEYroJibHasi MUpaMH/Ia
Y IIPABUIbHBIN

TeTpa’ip; Kyo]]

25
HeIeNs

50

[[TIpencTaBienue o
MPAaBUJIBHBIX
MHOTI'OIrpaHHUKax:
OKTa’dJIp, JOJIEKadp U
uKocasp. ||

51

[[CummeTpus B
IIPOCTPAHCTBE:
CUMMETpUS
OTHOCHUTEJILHO TOYKH,
IIPSIMOM, THTIOCKOCTH.
ONEeMEHTB CUMMETPUU
B IUpaMuax,
napasuleJenuneax,
IIPABUJIBHBIX
MHOT'OIpaHHHKAX ||

26
Henems

52

[[Beruuciienue
3JIEMEHTOB

17




MHOTOTPAHHHUKOB:
pE€Opa, auaroHa,
yriibl ] ]

53

[[ITmomans GoKOBOM
MMOBEPXHOCTHU U MOJHON
MTOBEPXHOCTHU MIPSAMOi
IIPU3MBI, TUIOIIA/Ib
OCHOBaHHUH, TEOpEMA O
OOKOBOI TOBEPXHOCTH
psIMON TIPU3MBI | |

27
Henems

54

[[TLtomaas 60kOBOM
MTOBEPXHOCTH U
MOBEPXHOCTHU
IIPaBUIIbHOMN
MUPAMUJIBI, TEOPEMA O
TUIOINAAN OOKOBOM
MOBEPXHOCTHU
YCEUEHHOU
MUpaMUIbl| |

55

KonrponbHas padora
0 TeMe
[["MuororpanHuku"|]

28
HeAeIs

56

[[TTorsiTHE 06 00BEME] ]

57

[[O6BEM upamMusl]]

29
HeAeIs

58

[[O6BEM upamMusl]]

59

[[O6BéM upaMusl]]

30
HeIEIs

60

[[O6BéM upaMusl]]

61

[[O6BEM ipu3MB | ]

31
HeHeIs

62

[[O6BEM ipu3MB | ]

63

[[O6BEM Tpu3MBb| ]

32
HeneIs

64

KontponbHas pabota
o Teme [["OOBEMBI
MHOTOI'PaHHHUKOB" ||

65

[ToBTOpEHHE,
000011IEHE
cucTeMaTtu3alus
3HaHui. [[[TocTpoeHue
CEeYeHUi B
MHOTOTpaHHUKE ] |

33
HeHeIs

66

HToroBast KOHTPOJIbHAS
pabora

67

IToBTOpEHUE,
000011IEHNE
cHUcTeMaTH3aIus
3HaHui. [[Beraucienne

34
HeAeIs

18




pAacCTOSTHUM: MEKIY
JIBYMs TOYKaMH, OT
TOYKH J0 MPSIMOH, OT
TOYKH J0 IJIOCKOCTH,
MEXIY
CKPELIMBAOIIMMUCS
IpsIMBIMHU ||

68 IloBTOpEHHE,
00o001ieHue
CUCTEMAaTU3aLNs
3HaHuil. [[ Beruucnenue
YTJIOB: MEXKIY
CKpELIMBAIOIINMUCS
MPSIMBIMU, MEX]TY
MPSIMOM U TNIOCKOCTHIO,
JIBYT'PAaHHBIX YTJIOB,
YTJIOB MEXKIY
IJIOCKOCTSIMH ||

OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

11 KJIACC

Ne Tema ypoxka

KonmuecTBo yacoB

Bcero

KonTponbHeie
paboThI

[IpakTrnueckue
paboThI

[ara
U3YUYEHUS

ONeKTpOHHbBIE
(undpossbie)
oOpa3oBareibHbIe

pecypcbl

1 [[Cdepa u map: 1eHTp,
panmyc, THamerp;
TUTONIA b TOBEPXHOCTH
cepsi]]

0

0

1 Henensa

2 [[B3aumHOe
pacmonoxxenue chepsl
U IJIOCKOCTH;
KacaTeJbHas II0CKOCTh
K cepe; TuIonIa s
cteper]]

2 Henensa

3 [[3006pakenue chepsl,
I1apa Ha IJIOCKOCTH.
Ceyenus mapal]|

3 Henensa

4 [[Lunmuaapugeckas
MTOBEPXHOCTb,
oOpa3yrorue
UAJIMHIPUYECKON
MOBEPXHOCTH, OCh
AJIMHIPUYECKOMN

4
HeAeIs

19




MTOBEPXHOCTH |

[[[lnuHap: OCHOBaHUSA
1 OOKOBast
MTOBEPXHOCTb,
o0pa3syrolas 1 oChb;
IUIOIAa b OOKOBOM U
MOJIHOM TOBEPXHOCTH ||

5
Heaems

[[U300pakenue
LWIMHIpPA Ha
miockocTh. PazBéprka
uunHapa. Ceuenus
LHWIMHIpA
(TTOCKOCTHIO,
napajuieIbHON Uiu
NEPIICHIUKYIIPHOM
ocH LWINHpa)]|

6
Heaeus

[[Konnueckas
MOBEPXHOCTb,
oOpa3yrorue
KOHUYECKOMU
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOI
MMOBEPXHOCTH |

7 Henens

[[Konyc: ocHOBaHME U
BEpIIMHA, 00pa3yromas
U OCh; TUIOMIA/b
OOKOBOM M TOJTHOM
MOBEPXHOCTH ||

8
HeAeIs

[[Yceu€HHblil KOHYC:
o0pa3yronire 1 BbICOTa;
OCHOBaHUS U OOKOBas
MMOBEPXHOCTH ||

9 gHenens

10

[[M300paskeHne KoHyca
HAa TJIOCKOCTH.
Pa3BépTka KoHyca.
CedeHust KOHyca
(TIIOCKOCTHIO,
napasiebHON
OCHOBAaHUIO, 1
MJIOCKOCTHIO,
MPOXOIALLIEH uepe3
BEepHINHY)|]

10
HeAeIs

11

[[KoMOuHamus Tei
BpaIllCHUS U
MHOTOTPAaHHUKOB] |

11
HeAes

12

[[MHOTOTrpaHHUK,
OTHMCAHHBIN OKOJIO
cdepsr; chepa,
BIIMCAHHAS B

12
HeZels

20




MHOT'OI'paHHHUK WJIN B
TEJI0 BpaleHus | |

13 [[TIousiTHE 00 0OBEME. 13
OcCHOBHBIE CBOMCTBA HEeNEeIs
00BEMOB Ter ||

14 [[O06BEM mMHIpA, 14
KoHyca]] HeJIeTs

15 [[O6BEM mIapa u 15
wiomak chepsl]] HEIeTst

16 [[[TomoOHBIEC TENA B 16
MIPOCTPAHCTBE. HeJeIst
COOTHOILIEHUS MEXTY
TUTOIIAISIMU
MMOBEPXHOCTEN,
00BEMamMu OJOOHBIX
Ten]]

17 Konrponbnas padora 17
o Temawm [["Tena HeJIeTs
BpaieHus" u "OO0beMbl
Ten"]]

18 [[BexTop Ha MI0CKOCTH 18
U B IIPOCTPAHCTBE] | HEeIEIs

19 [[CnoxeHune u 19
BBIYUTAHHUE BEKTOPOB] | HEeJeIs

20 [[YMHOXEHHE BEKTOpa 20
Ha yucyo]] HeJIeTs

21 [[Pa3noxeHue BekTopa 21
o TpEM HEeIs
HEKOMILIaHAPHBIM
BekTopaM. IIpaBuio
napajenenunena||

22 [[Pemienue 3anaq, 22
CBSI3aHHBIX C Henemns
MPUMEHEHUEM TIPABLIT
IIEUCTBUM C
BEKTOpaMu| |

23 [[TIpssmoyTONBEHAS 23
CHUCTeMa KOOpJIUHAT B Heens
MIPOCTPAHCTRBE.

Koopaunats! BekTOpa.
[Ipocreiimue 3aga4uu B
KOOpJIMHATax|]

24 [[Vron mexmy 24
BekTopamu. CkanspHoe Heaens
MIPOU3BEICHUE
BEKTOPOB] |

25 [[Berauciienue yriioB 25
MEX1y TPSIMBIMHU U Hezens

MJIOCKOCTSIMH ||

21




26

[[KoopnunatHo-
BEKTOPHBIN METO IPHU
petieHun
TEOMETPUUECKHUX
3amad]]

26
HeAeIs

27

KonTponbHas pabota
o Teme [["BekTopsl u
KOOPJMHATHI B
npoctpaHcTse'|]

27
Heaeus

28

IloBTOpEHHE,
o0o011eHue u
CUCTEMAaTU3aLNs
3HaHuil. [[OCHOBHbIE
¢burypsl, GpaxTsl,
TEOpEMBI Kypca
IaHUMETPUH] |

28
Hezemns

29

IloBTOpEHUE,
o0o0mieHue u
CUCTeMAaTH3aLIHS
3HaHuil. [[OCHOBHbIE
burypsl, QpaxThl,
TEOpPEMBI Kypca
TJITAHUMETPHH ||

29
Hezens

30

IloBTOpEHHE,
000011IeHNE U
cucTeMaTtu3anus
3HaHWil. [[3agaun
TUTAHUMETPUHU U
METO/IbI UX perieHus| |

30
HeAeIs

31

HToroBasi KOHTpOJIbHAS
pabora

31
HeAes

32

IToBTOpEHUE,
000011IeHNE 1
cucTeMaTtu3anus
3HaHWM. [[3amaun
IUIAHUMETPHUU U
METO/IbI UX perieHus| |

32
HeAes

33

[ToBTOpEHUE,
00001IeHNE U
CUCTeMAaTU3aLNs
3HaHui. [[OCHOBHbIE
burypsl, QpaxThl,
TEOpEMBI Kypca
cTepeoMeTpuu] |

33
HeAes

34

[[TToBTOpEHUE,
000011IeHNE 1
cHUCTeMaTH3aIus
3HaHUH ||

34
HeAes

OBIIEE KOJIMYECTBO

34
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| YACOB I10 [TPOTPAMME
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