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[TOACHUTEJIBHAA 3AIINCKA

PabGouass mporpamma yueOHOTO Kypca «l'eomerpusi» 0a30BOrO0 ypOBHS ISt
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DemepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30oBaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus mporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIONIIMMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YyYaroImMnXCs.

HEJIN U3YUEHUS YUYEBHOI'O KYPCA

BaxxHOCTh y4eOHOro Kypca TeOMETPUU Ha YPOBHE CPEHEro O0IIero oopa3oBaHus
oOyCiIOoBJIeHa MPAaKTHYECKOW 3HAYUMOCTBHIO METANpPEIMETHBIX M IPEAMETHBIX
pe3yNnbTaTOB OOYYCHHSI TEOMETPHHM B HAIPaBICHUH JIMYHOCTHOTO Pa3BUTHS
oOy4aroruxcs, GopMupoBaHUs GYHKIIMOHATHHOW MaTEMaTHIECKON IPaAMOTHOCTH,
W3YUYCHUS PYTUX YUEOHBIX TUCIUILIMH. PasBuTne y 0OyJaroniuxcsi MpaBUIbHBIX
MPEACTABICHUM O CYIIHOCTH W TMPOUCXOXKICHUU TEOMETPUUYECKHX aOCTpaKIUH,
COOTHOIIICHUH PEaJTHLHOTO M WACAIBHOTO, XapaKTepe OTPaKEHUS] MaTEeMaTUYECKON
HAYKOU SIBIGHUI U MPOIIECCOB PEATbHOTO MUPA, MECTE TEOMETPUHU B CUCTEME HAYK
U POJIM MAaTEMaTUYECKOTO MOJCIUPOBAHUS B HAYYHOM TMO3HAHWUU W B TMPAKTHUKE
CrIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YYaIIUXCS, a TaKKe
KaueCTB MBITIUICHHSI, HEOOXOAMMBIX IS aJIaliTallid B COBPEMEHHOM OOIIICCTRE.

['eoMeTpust sBIsIeTCS OOHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEAHETO OOIIEro
o0pa30oBaHus, TaK KaK OOECHEeYMBAET BO3MOXHOCTh M3YYEHHS KaK TUCLHUIUIMH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MblIieHUE, GOPMHPYEMOE TMpPU H3YYEHUH OOyHarOUIMMUCS
MOHATUMHBIX OCHOB FEOMETPUU U ITOCTPOCHUU LEMOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI€ pELIECHHs] TeOMETPUYECKUX 3a7ady, YMEHHE BBIIBUTaTh U OINPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS IPU PELICHUH 3a1a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHne OpUEHTUPOBATHCS B MIPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX
o0nacTsX JesATeNbHOCTH 4deloBeka. OpueHTalus dYejJoBeKa BO BpPEMEHU W



IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHsA, (dopMa
OTPaKEHUsS OKPYXKAIOIIETO MHpPA, YCJIOBHUE YCIEUTHOTO IMO3HAHWS U aKTUBHOTO
npeoOpa3oBaHusi  JeiicTBUTENbHOCTH.  ONEpUpOBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEOUHSCT pa3HbIe BUILI YYCOHOW H TPYIOBOH JIEATEIHHOCTH,
SBIISICTCS OJHUM W3 TPOPECCHOHATBHO BAXKHBIX KadeCTB, MOITOMY aKTyajlbHa
3amaya (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJITOTOBKE K MPAKTHYECKON JICATEIIEHOCTH TI0 MHOTHM HAIPABJICHUSIM.

[lenb OCBOGHHS MPOTrpaMMbI yaeOHOTro Kypca «I'eomeTpus» Ha 0a30BOM YpOBHE
oOydeHusi — 0011e00pa3oBaTeIbHOE W OOIIEKYIBTYPHOE Pa3BUTHE OOYyJArOITUXCSI
yepe3  oOecrieueHHEe  BO3MOXKHOCTH  NMPHOOPETCHHS W HCIOJIb30BAHHUS
CUCTEMAaTUYCCKUX T'C€OMETPUYCCKMX 3HAHWH W  JEHCTBUH, crenuUIHBIX
TC€OMETPHUH, BO3MOXHOCTH  YCICIIHOTO TPOAO/DKCHHUS  OOpa3oBaHUSA  TI0
CTHCIIMAILHOCTSM, HE CBSI3aHHBIM C MIPHUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma mo reomeTpun Ha 6a30BOM YpOBHE IIpeAHA3HAYCHA JJIs1 00YUaAIOIIUXCS
CpeIlHEeW IIKOJIbI, HE€ HCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYJHEHUN Ha YpOBHE
OCHOBHOTO 0011ero obpazoBanus. Takum oOpa3zoM, oOyuaronuecs Ha 0a30BOM
YPOBHE JOJDKHBI OCBOUTH OOIHME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC CO
cnenu$UKol TeOMETPUH M HEOOXOAUMBIC VIS KU3HU B COBPEMEHHOM OOITECTRBE.
Kpome sTOro, oHM MMEIOT BO3MOXKHOCTh HM3YyYUTh T€OMETPHUIO Oojiee TIyOoKo,
€CJIM B JIaJbHEHIIIEM BO3HHKHET HEOOXOAMMOCTh B T€OMETPHUUYECKHX 3HAHUSX B
poecCUOHaNBbHOM eI TEIbHOCTH.

JlocTiokeHre  1eTM  OCBOGHHUS  TPOTrpaMMbl  OOECIIEUMBACTCS  PEIICHHUEM
COOTBETCTBYIOIIMX 3anad. [IpropureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:

dbopMHpoBaHUE TIPENCTABICHUS O T€OMETPUM KaK YaCTH MHPOBON KYJIbTYpbl H
OCO3HAaHUE €€ B3aUMOCBSI3U C OKPYKAKOIIUM MUPOM;

(I)OpMI/IpOBaHI/Ie NpcaAcCTaBjaCHUud O MHOTOI'paHHHMKAaxX M TCJIaX BpAaICHHA KaK O
Ba)XKHEHUIIIMX MaTEMaTHUYECKUX MOJICJIIX, ITO3BOJIAIOIIHUX OIMMChIBATH W HU3YydaTb
PAa3HBIC ABJICHUA OKPYKAIOLICTO MUPA,

dbopMHpoBaHrE YMEHHUS PACTIO3HABATH HA YEPTEXkKaX, MOJCISIX U B PEaTbHOM MUPE
MHOTOTPaHHUKHU U TEJa BPaILlCHUS,

OBJIAJICHWE METOJAaMH pEIIeHUs 3a7ad Ha TOCTPOCHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;



(l)OpMI/IpOBaHI/Ie YMCHHUA OIICPUPOBATH OCHOBHBIMU IMOHATUAMHU O MHOT'OT'paHHUKAX
M TCJIaX BpallCHUA U KX OCHOBHBIMHA CBOﬁCTBaMH;

OBJIAZICHHUC aJITOpUTMaMHU PCHICHHA OCHOBHBLIX THIIOB 3a/1a4, (bOpMI/IpOBaHI/Ie
YMCHHUA IIPOBOAUTH HCCJIOXKHBIC NOKA34aTCIBHBIC PACCYKIACHHUA B XOAC PCIICHUA
CTCPCOMCTPHUYICCKHUX 3a/1a4 U 3a7a4 C ITPAKTUICCKUM COICPKAHNCM;

Pa3BUTHC HMHTCIUICKTYAJIBHBIX W TBOPYCCKHUX criocoOHoCTEM 06y11a}01111/1xcs{,
MMO03HABATEIBLHOU AKTUBHOCTH, HCCICIOBAaTCIbCKUX YMGHHﬁ, KPUTHYHOCTH
MBIITJICHU A,

dbopmupoBaHue (PYHKIIMOHAIIBHOM T'PaMOTHOCTH, pEJIEBAHTHON TE€OMETPHU:
YMEHHUE pAacro3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX TMOHITHH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYalUSX W MPU U3YUYECHHH JPYTHUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
dbopMyIHpOBaTh UX Ha A3bIKE TEOMETPUHM U CO3/]aBaTh I€OMETPUUYECKUE MOJIEIH,
MPUMEHSTh OCBOEHHBIM T€OMETPUYECKUM ammapar MJisi PEeleHUs MPaKTUKO-
OpPUECHTUPOBAHHBIX 3aJlady, WMHTEPHIPETUPOBATL M  OIEHUBATh MOJYYCHHBIE
pe3yJIbTaTHI.

OTnMYNATENHHON OCOOCHHOCTBIO MPOTPaMMBbI  SIBJISIETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HAyalle €ro Mu3y4yeHMs 3a7a4, pellaeMblX Ha YypOBHE
UHTYUTUBHOTO MO3HAHUs, U ONpeIeIEHHBIM 00pa30oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET NMPOTEKAHUE MHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyUYECHUIO NPEIMETA.

[Tpennourenue oTAAETCS HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HHsl, TO €CTh
TEOPETUYECKUE 3HAHMS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh HPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
ydaluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/JaHME€  IPOCTPAHCTBEHHBIX 00Opa3oB M  3a4a4 Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO CONEPKAHHUS.

OcHoBHbBIE cojaepxkaTenbHble JuHUU Kypca «l'eomerpum» B 10-11 xmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI 1 KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUUN



pacnpenenseTcs He TOJbKO IO COJEPKATEeNbHBIM JIMHUSIM, HO M TIO TOJaM
oOy4eHHUs Ha YPOBHE CpEeHEro 00IIero o0Opa3oBaHMUs.

CopepxaHne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM PE3YJIbTATaM
OCBOCHHs pabouell TporpamMMbl, pachpeAeiEHHbBIM IO ToAaM oOydeHwus,
CTPYKTYpUPOBAaHO TakuM o00pa3oM, dYTOOBI OBJaJEHHE T'€OMETPUUYECCKUMU
HOHSATUSMH U HaBBIKAMU OCYILECTBIISJIOCH TOCIEN0BATEIbHO U MOCTYNATEIbHO, C
COOJTIOICHUEM TPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTABICHUN OOYy4YaIoUUXCs, pacuIupsis U
yray6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YUEBHOM IUIAHE

Ha usydenue reomerpun OTBOAUTCS 2 4daca B Heaemto B 10 kimacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a aBa roaa oOydenus - 102 ydeOHBIX Ha



COIEPXAHUE YYEBHOI'O KYPCA
10 KJIIACC
[IpsiMbIE ¥ TITIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE NOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IIIOCKOCTb, IIPOCTPAHCTBO.
[lonsiTue 00 aKCHMOMATHYECKOM TMOCTPOCHHH  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOe pacronoxeHue MNOpsIMbIX B  MPOCTPAHCTBE: IEPECEKAIOIINECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajUIeNIbHbIE MpSMbIE B  MPOCTPAHCTBE;
NapaJyieIbHOCTh TPEX MPAMBIX; NApAJIIEIbHOCTh MPSMON U IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMH; yTOJd MEXJIy NpPSIMbIMH B IIPOCTPAHCTBE.
[TapajuienbHOCTH  IUTOCKOCTEM: napajuielbHble  IUIOCKOCTH; CBOICTBA
napajuleNbHbBIX IuIockocTed. Ilpocteiline npocTpaHCTBEHHBIE (UIYpHl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienue; IOCTPOCHUE CEUEHUH.

[leprieHIUKYJIAPHOCTh NPSAMOM M IUIOCKOCTHU: IEPIEHAMKYJSIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM Yyroja JBYTPAHHOTO  yIJia.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIEeHINKYIIIpax.

MHororpasHHuku

[IoHsiTHE MHOTOIpaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHMKA, BBIIIYKJBbIE U
HEBBINYKJIBIE MHOTOTPAHHUKHU; Pa3BEPTKAa MHororpanHuka. [Ipusma: n-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajuieJienunes; U ero cpoucra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceu€HHas nHupamMuaa. OJEMEHTBl Npu3Mbl W nupamuibl. lIpaBunbHbIe
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpPU3MA U
MpaBUIbHAS MHUPAMUJA; NPaBWIbHAs TPEYrojbHAs NUPAMHUIA W MPABUIIbHBIN



TeTpadap; KkyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHHKAX: OKTadp,
nonexadip u ukocasdap. CeueHus MpuU3Mbl U MUPAMHUJIBIL.

CumMmeTpuss B TMPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpPaMHAAX, NapajuieJenuIenax,
IIPaBUJIbHBIX MHOTOIPaHHUKAX.

Boblunciienre 31€eMeHTOB MHOTOIPAHHHMKOB: pEOpa, AuaroHaiu, yribl. [linomansb
OOKOBOW TMOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMOM MTPU3MBI, IUIOLIAIb
OCHOBaHHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MpsMoi mpusMel. [liomaas
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
wiomaan yced€éHHod mnupamunabl. [lorstue 00 o00béme. OOBEM THpPaMUIBI,
MIPU3MBI.

[logo6upie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY  IUIOLIAASMU
MOBEPXHOCTEH, 00BEMAMU MOTOOHBIX TE.

11 KITACC
Tena BpatieHus

]_[I/IJ'II/IHI[pH‘IeCKaH IIOBCPXHOCTD, 06pa3y101uHe HI/IJ'II/IHI[pI/I“IGCKOﬁ IIOBCPXHOCTH,
OoChb I.IPIJIHHI[pH‘-IGCKOﬁ IIOBCPXHOCTH. I_[HJII/IHIIpI OCHOBaHMSI U OOKoOBasd
IIOBCPXHOCTD, 06pa3y10111a;1 H OChb, IJIOIMaab OOKOBOM M ITOJTHOU ITOBCPXHOCTH.

Konunueckass mOBEpXHOCTh, 00pa3yromue KOHUYECKON TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTH. KOHyC: OCHOBaHUWE 1 BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3sylolue 1 BbICOTa; OCHOBaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, IMaMeTp; IIoMaab TOBEPXHOCTH cepbl. Bzaumuoe
pacnosioxkeHre chepbl U IIOCKOCTH; KacaTeNlbHAs MJIOCKOCTh K cdepe; IIIoNaab

cepsl.
N3o06pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muIMHIpa 1 KOHYyCA.

KoMOuHainuu Ten BpamieHuss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBINA
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tousarune 06 o6béme. OcHOBHBIE CBOlcTBa 00BEMOB Tell. Teopema 00 00BEME
IPSIMOYTOJIBHOTO TMapaiiesienumeaa 1 cienctsus w3 He€. OO0bEM IMIMHApA,
KoHyca. O0BEM 11apa u 1Iomaab chepsl.



[Tomo6upie Tenma B mpocTpancTtBe. COOTHOMIGHWS MEXAY  IUIOMIAASMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

Ceuenusi nuauHapa (MapaulebHO W TMEPIEHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapasienbHOE OCHOBAHUIO U MIPOXOJIAIIEe Yepe3 BEPILMHY), CEUYECHHUs 1Iapa.

BekTopel 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH U B mpocTpaHcTBe. ClIOXKEHHUE U BBIUMTAHHE BEKTOPOB.
YMHOKeHHE BEeKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopamu. [IpsiMmoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3amaun B
KOOpAMHATaX. YToJl Mexay BekropamMu. CKalSpHOE TMPOU3BEICHUE BEKTOPOB.
Briuncnenue yrioB Mexy MPSMBIMU U TIOCKOCTAMHU. KoOpanHATHO-BEKTOPHBIN
METOJ] npu pelieHnu F€OMETPUYECKUX 3a/1ay.



[INIAHUPYEMBIE PE3VYJIbTATEI
JIMHHOCTHBIE PE3VYJIBTATDI

JIM4HOCTHBIE  pEe3yNbTaTbl OCBOEHUSA  MPOrpaMMbl  Y4€OHOro  mpeaMeTra
«MaremMaTnka» XapakTepU3yrTCs:

['parxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTBHIO TPAKIAHCKON TO3UIMU OOYYaIOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4YJI€HAa  POCCHWCKOro  OOIIECTBA,  MPEICTABIECHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYyHKUUSIMHY ¥ Ha3HAYCHUEM.

HanI/IOTI/I‘—IGCKOC BOCIIUTAaHHUC:

c(hOpPMUPOBAHHOCTHIO POCCUICKONW TPaKIAHCKOM HIEHTUYHOCTH, YBAXEHUS K
MPONIIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MATHUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K MCIOJIb30BAaHMIO ATHUX JOCTI)KCHUH B JIPYrHX HaykaX, TEXHOJOTHAX, chepax
AKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojna; chOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM
OPUMEHEHUEM JOCTHKEHUH HAyKHM U JACSITEeNbHOCThIO YUYEHOro; OCO3HAaHUEM
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYUBOIO Oy IyIIEro.

DCTETHUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIOYAsg OSCTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, pacCCyXICHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(OpPMHPOBAHHOCTHIO YMCHUS MPUMEHSITh MaTeMAaTHUECKUE 3HAHUS B MHTEpEcax
3I0pOBOTO U 0€30macHOro o0pasa JKM3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO (37I0pPOBOE MHUTaHHUE, COATAaHCHPOBAHHBIA PEXXUM 3aHATHH M OTIbIXA,



perynspHas (u3udeckas aKTUBHOCTH); (PU3WYECKOTO COBEPIICHCTBOBAHUS, MPU
3aHATUAX CIIOPTUBHO-0310POBUTEIILHOM AEATEIBHOCTHIO.

TpyoBoe BocIUTaHHE:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IIEHHOCTH TPYJIOIIO0Us; HHTEPECOM K
pasnuyHbiM  chepaM  TPOPECCHOHAIBHOW  ACATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HAa MPOTSKEHUU BCEH >KU3HU; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH.

DKOJIOTHYEeCKOE BOCITUTAHHUE:

cOPMHUPOBAHHOCTBIO  DKOJIOTHYECKOM  KyJIbTYypbl, TIOHMUMAaHHUEM  BIMSHUS
COLMAJIBHO-D)KOHOMHYECKUX IIPOLIECCOB HA COCTOSIHUE NMPUPOAHON U COLIMATIBHOU
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpooJieM;
OpPHUEHTAIIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW [JIA PELICHUs 337ay B
o0JIacTU OKpYyXKarolle cpenbl, IUIAHUPOBAaHUS TMIOCTYNKOB M OLEHKU UX
BO3MOYKHBIX MTOCIIEJICTBUI [T OKPYKAIOIIEH CPEBI.

HCHHOCTI/I HAay4YHOTI'O ITO3HAaHUA:

c(OPMHUPOBAHHOCTBIO ~ MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTE€MaTUYeCKOM HayKh Kak c@epbl YeIOBEYECKOW MAESITeNIbHOCTH, ATAaroB €€
pa3BUTHS M 3HAYUMOCTH JJisi Pa3BUTHUS LMBUIM3ALMU; OBJIAJEHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISATh NPOEKTHYIO M HCCIEAOBATENIBCKYIO JIEATEIBHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEMETHBIE PE3VJIbTATDBI

MeTtanpeaMeTHbBIE pe3yJbTaThl OCBOSHUS TPOrpaMMbl  y4eOHOTO TIpeaIMeTa
«MareMaTHuka XapaKTEPU3YIOTCS OBJIAICHUEM YHUBEPCATbHBIMA
NO3HABAMENLHLIMU — OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.
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1) Vhusepcanvhvie nozmasamenvHuvle Oeticmeusi, obecneyusaiom Gopmuposanue
0a308bIX KOZHUMUBHBIX NPOYECCO8 00y4aomuxcs (0ceoeHue Memooo8 NO3HAHUS
OKpYIHCAIOUie2c0 Mupa, NPUMeHeHUe J02UYeCKUX, UCCIe008aAMeNbCKUX Onepayuil,
yMeHuti pabomams ¢ uHgopmayueii).

ba3oBbie nornueckue IeCTBUSA:

BBISIBIIAITH M XapaKTEepPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTUUYECKHX
OOBEKTOB, TOHSTHIA, OTHOUICHUH MEXIy MOHATUSAMU;,  (HOPMYITUPOBATH
OTIpeJICIICHHs TIOHATUI; YCTaHABINBATh CYLIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYITUPOBATh U MPEOOPA30BHIBATH CYXKIACHUS: YTBEPIUTEIbHBIC
U OTpUIIATEIbHBIC, €TUHUYHBIC, YACTHBIC U OOIIKE; YCIOBHEIE;

BBIABJEATE MATCMATHUYCCKHUC 3dKOHOMCPHOCTH, B3AMMOCBA3HW H IIPOTHUBOPCUYHUA B
(baKTaX, JaHHBIX, Ha6J]IOI[€HI/IHX N YTBCPKACHUAX, IIpcHiaraTb KPHUTCPUMU JIA
BBIAABJICHUA 3aKOHOM€pHOCTCﬁ u HpOTPIBOpG‘-IHﬁ;

ACJIaTb BBIBOABI C HCIIOJIB30OBAHHCM 3dKOHOB JIOTUKH, JCAYKTHBHBIX U
HNHAYKTHBHBIX YMOSaKqueHHﬁ, YMOSaKJII-O‘-IGHI/Iﬁ I1I0 aHaJIOI'nu,

MPOBOJAUTh CAMOCTOSITENIBHO JOKa3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUN
(mpsiMbIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYXJECHUS U BHIBOJIBL;

BBIOMpATH CMOCOO pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
perieHusi, BbIOMpaTh Haubojee MOAXOMSIMUA C Yy4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUCB).

ba3oBrbIe ucciienoBarenbCcKue IEUCTBUA:

UCIIOJIb30BAaTh  BOIPOCHl KaK HCCIEAOBATENbCKUN WHCTPYMEHT TO3HAHMUS;
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,

IPOBOJUTh CAMOCTOSTEIBHO CIUIAHMPOBAHHBINA SKCIECPHMEHT, MCCIICOBAHUE IIO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObEeKTa, SBJICHHS, Mpoliecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy 00bEKTaMH, SABJICHUSIMH, IIPOLIECCAMHU;
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CaMOCTOATENLHO (OPMYIHPOBATH OOOOIIEHUS ¥ BBIBOJBI IO PE3yJIbTaTaM
NPOBEAEHHOTO  HAONIOJCHUS, HCCICNOBAaHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOrHO3UPOBATE  BO3MOJKHOC  PA3BUTHUC IIpOHCCCA, A TAKIKC BbIABUI'ATb
IMPCAITOJIOKCHHUA O €TI0 PA3BUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ nndopmarmeii:

BBIABJIIATD I[GCI)I/II_[I/ITBI I/IHCI)OpMaI_II/II/I, JaHHBIX, HCO6XOI[I/IMBIX IJIs1 OTBETA HA BOIIPOC
W I PCHICHUSA 3a1a49U,

BbIOMpaTh HMH(OPMALMIO W3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYPUPOBATh HMH(POPMALIMIO, NPEACTaBIATh €€ B PA3NUYHBIX (PopMax,
WLTIOCTPUPOBATH TpapuuecKH;

OLICHMBATh HAJEXKHOCTh MH(OPMAIMU O CAMOCTOSITEIIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvnuvie KOMMYHUKAMUBHbIE oeticmeus, obecneuusaom
choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUATOUWUXCHL.

OO01ienue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXAEHUS B COOTBETCTBUU C YCJIOBHUSIMHU U
HeasIMU OOUIEHUS; SICHO, TOYHO, T'PAMOTHO BBIp@XaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XO0/ic OOCYXJEHHUs 3a/JlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOl TEMBI,
npoOJjieMbl, pelraeMoil 3a7adyu, BBICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha TOUCK
pEUIEHNUs; COIMOCTABISTh CBOU CYXKIEHUA C CYXKICHUSAMHU APYTMX YYACTHHKOB
nuanora, oOHapy>KUBaTh PAa3jIMYUe W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJNbTAaThl PELICHUS 3a4a4d, OKCIEPUMEHTa, HCCIIEI0BAHUS,
IPOEKTa; CAMOCTOATEIBHO BBIOMPATh (OpMAT BBICTYIUIGHHA C YYETOM 3aaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

CoTpyIHUYECTBO:
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NMOHMMATh ¥ HCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIAHOW W WHIAWBUIYyaJIbHON
paboOThl TpH pEHICHHH YYeOHBIX 3aJad; MPUHAMATh [Edb COBMECTHOM
JCATCIIBHOCTH, IUIAHUPOBATh OPraHU3alldI0 COBMECTHOH pabOTHI, paclpenacisaTh
BUIBI PpabOT, JOroBapuMBaThCs, OOCYXKAAaTh IPOIECC M pPe3yabTaT pPabOTHI;
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBAaTh B TPYIIOBBIX (opmax padboThl (0OCYXICHHUS, OOMEH MHEHHH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJICHAMH KOMAaHJbI, OIICHHBATH
KaueCTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
YY9aCTHHUKAMHU B3aUMOJICUCTBUSI.

3) Vuusepcanvhvie pecynsmusnvie Oeticmeus, obecneuugarom @Gopmuposanue
CMBLCIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTaBJIATh IJIaH, AJITOPUTM pELIeHMs 3aJadyd, BbIOMpaTh CIOCOO pEIICHUs C
Y4E€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAaIUH.

CaMOKOHTPOJIB:

BJIAJICTh HABBIKAMHU IO3HABATEIILHON pPEQIIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUN U MBICIUTENBHBIX TMPOIECCOB, MX PE3yJbTaTOB; BIAAECTh CIIOCOOaAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI TIpOIecca U pe3ysibTaTa pelieHrusl MaTeMaTHYeCKOn
3a/1aui;

NPEABUNIETh TPYIHOCTH, KOTOPBIE MOTLYT BO3HUKHYTH IIPH PEIICHUW 3a]ayu,
BHOCUTbH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa LIEJIW U YCIOBUAM, OOBACHATh HMPUYHUHBI
JOCTHXKEHUSI WIIM HEIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OTIBITY.

I[TPEAMETHBIE PE3VYJIbTATDI

10 KITACC

OnepupoBatTh MOHATUSMU: TOUKA, IPAMasi, IIIOCKOCTb.

13



[IppuMeHATP AaKCHOMBI CTEPEOMETPUM M CIEACTBUSA W3 HHUX [PU PEUICHUU
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh MOHATHSIMU: MAPAIIICIBHOCTh M MEPHEHIUKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KnaccuduimpoBaTs B3aUMHOE pACIONIOKEHHE TMPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh NMOHITHSAMU: NBYTPAHHBIA YTOJI, TPAHU NBYIPAHHOTO yria, pedpo
JBYTPAHHOTO yIJIa; JIMHEHMHBIA YroJl JBYTPAHHOIO Yrja; TpaaycHas Mepa
JIBYTPaHHOTO yTJIa.

Ol'IepI/IPOBaTB IIOHATHUAMM. MHOT'OI'paHHHK, BBIHYKHBIﬁ u HCBBIHyKJ'IBIfI
MHOTI'OI'PaHHHUK, 3JICMCHTBI MHOT'OI'pPaHHHKA, HpaBI/IJILHHﬁ MHOI'OI'PaHHHUK.

Pacno3naBaTh  OCHOBHBIE BHJbl MHOTOIPAHHUKOB  (MHUpaMKaa; MpU3Ma,
MPSIMOYTOJIbHBIN MapalijiesienuIiel, Kyo).

KnaccuduumpoBare MHOTOIpaHHHUKH, BBIOMpash OCHOBaHUS I KiacCU(DUKALUU
(BBIMYKJIBIE M HEBBIYKJIbIE MHOTOIPAaHHUKH; TPAaBUIbHBIE MHOTOTPAHHUKH;
IpsIMble M HAKJIIOHHBIE TIPU3MBI, TapaJICICTIUIIE bI).

OnepupoBaTh NOHATUAMH: CEKYIIAs ITIOCKOCTh, CECUEHHE MHOTOIPAHHUKOB.
OOBSICHATH TPUHILMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/ CJIEIOB.

CtpouTh Ce4eHHs] MHOTOIPAaHHUKOB METOJIOM CJI€AOB, BBINOIHATH (BBIHOCHBIE)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHM3Y.

Pematn 3aJladd Ha HaXO0XICHHUC TI'COMCTPHUYCCKHUX BCIWYHH II0 o6pa3uaM 501041
AJIropuT™MaM, IPUMCHAA HN3BCCTHBIC AHAJIUTHYCCKHUC MCTOJAbI IIpW PCIICHHUA
CTaHAAPTHBIX MAaTECMATHYCCKUX 3aJa4 Ha BBIYHCIICHUC paCCTOHHI/Iﬁ MCXKAY ABYM:
TOYKaMH, OT TOYKH OO HpHMOI;'I, OT TOYKHM OO0 IINIOCKOCTH, MCIKOY
CKPCIIMUBAOIITUMUCH ITPAMBIMH.

Pemartpb 3aJladM Ha HaXO0XICHHUC TI'COMETPHUYCCKHUX BCIWYHH II0 06pa3uaM N
aaropurtmMaM, IPHUMCHAA HMW3BCCTHBIC AHAIMTHYCCKUC MCTOAbI IIPH PCIICHHUHA
CTaHdapPTHBIX MaTEMATHYCCKUX 3aaa4 Ha BBIYHMCJIICHHC YIJI0B MCIKOY
CKPCIIMUBAONIUMHUCA  TIPAMBIMHU, MCKIAY HpHMOf/i H IUIOCKOCTBIO, MCIKAY
IIJIOCKOCTAMM, ABYI'PAHHBIX YIJIOB.
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Beraucisite 00bEMBI M TUIOMAAM TOBEPXHOCTEM MHOTOTPAHHUKOB (TIpU3Ma,
nupamyza) ¢ nOpuMeHeHueM (OopMyJ; BBIUMCIATH COOTHOUICHHUS MEXKIY
TUIOIIAASIMU TTOBEPXHOCTEHN, 00BbEMaMU OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMU: CHUMMETPHUSI B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh
CUMMETPHH; LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh UM HHTEPIPETUPOBATH  MHGOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
pHUCYHKaX.

[TpumensaTh reomeTpuueckue (aKThl JJI PEHICHHS CTEPCOMETPUYCCKUX 3aj1ad,
MPEANOJIArafoIuX HECKOJIbKO IIIaroB PEIICHHS, ©CIH YCIOBUS NPHUMCHCHHS
3aJ1aHbI B SIBHOH (hopme.

HpI/IMCHHTL HpOCTGﬁHIHG IIPpOrpaMMHEBIC CcpcacCTBa )51 QJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTCMBI IIPHU PCHICHUN CTCPCOMCTPHUUCCKUX 3a1a4.

HpI/IBOIII/ITB IMPpUMCPBI MAaTCMATHYCCKHUX 3aKOHOM€pHOCT€ﬁ B IIpHUpPOAC M KHU3HH,
PaCIIO3HaBaATh IIPOABICHUC 3aKOHOB I'COMCTPHHN B HCKYCCTBC.

[IpuMeHATh TMONY4YEHHBIE 3HAHUS Ha IMPAKTHKE: AHAJU3UPOBATh pPEAIbHBIC
CUTyallUM W NPHUMEHATh HU3YyYCHHBIC IIOHATHS B IIPOLECCE IIOMCKA PEIIEHUs
MaTeMaTHUYeCKd C(HOPMYJIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEA0BaTh IOCTPOCHHBIE MOJEIH C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXO0KIEHUEM F€OMETPUYECKUX BETUYMH.

11 KITACC

OnepupoBaTh MOHATHUSAMHU: IWIMHIPUYECKAas IOBEPXHOCTb, 0Opasyrouiue
UWIMHAPUYECKOM ~ TOBEPXHOCTH;  LWIMHIAP;  KOHUYECKas  IMOBEPXHOCTD,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (IUJIMHP, KOHYC, cdepa U map).
OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpallleHUsI.
KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OnepupoBaTh NOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BBICOTA
CErMEHTA; MIAPOBOM CJIOM, OCHOBAHWE ILIAPOBOTO CJIOS, BBICOTA MIAPOBOTO CJIOH;
IapOBOU CEKTOP.
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Beraucisite 00b€MBI U TUTOIIAAM TTOBEPXHOCTEH TEJ BpaIeHUs, TEOMETPUUECKHUX
TeJ C IpUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BIMCAHHBIA B CPEpPy W ONUCAHHBIN
okoJ10 cepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPALLCHMUSL.

BBIYUCIISITE COOTHONICHHSI MEXKAY IUIOMAIIMUA IMOBEPXHOCTEH H 00BEMaMu
MOJIOOHBIX TEJI.

N306paxaTs u3ydyaeMblie QUTypbl OT PYKH U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BeImonHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU HU3 PHUCYHKOB MPOCTHIX OOBEMHBIX
¢quryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpPaILlCHHUS.

W3BnekaTp, HWHTEPOPETHPOBATH U  MPeoOpa3oBbIBaTH  MHGOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BrINOMHATH EUCTBUS CIOKEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKCHUS
BEKTOpA Ha YKCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHU 00J1aJ1at0T.

[TpumeHsTh MpaBUIIO NMapavieaenuneaa.

OnepupoBaTh NOHATUAMM: JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTrOJd MEXAY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

HaxoauTe cyMMy BEKTOPOB W MPOU3BEJACHUE BEKTOpa HA YHUCJIO, YrOJl MEXIY
BEKTOpaMH, CKaJspHOE TMPOU3BEJACHUE, PACKIAAbIBATh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aI[aBaTB IIJIOCKOCTb YPAaBHCHUCM B I[@KapTOBOfI CUCTCMC KOOpAHHAT.

[TpumensaTh reomerpuueckue (akThl IS PELICHUS CTEPEOMETPUYECKUX 3ajad,
MPEANoJaraloliuX HECKOJIbKO IIIaroB pEIICHUS, €CIU YCJIOBUS NPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pemartpb HpOCT@fIH.IPI@ reOMCTpUUYCCKUEC 3aJadu Ha IPHUMCHCHHC BCKTOPHO-
KOOPpAMHATHOI'O MCTOJA.
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Pemarn 3aJa4u Ha JOKa3aTCJIbCTBO MATEMATHYCCKUX OTHOILICHUN U HaXO0XACHHUEC
reOMCTPUUICCKUX BCIIMYHH I10 06pa3uaM HIIN aJITOPUTMaM, IIPUMCHSAA N3BCCTHBLIC
MCTOABI IIPpU PCIICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3a141.

[IpumensaTh  mpocTeliiue  NporpaMMHBIE  CpeACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ay.

HpI/IBO,ZIHTI) IMPpUMCPBI MaTCMATHUYICCKUX 3aKOHOM€pHOCTCﬁ B IIpUpOAC U KU3HH,
PaCIIO3HaBATh IIPOABICHUC 3dKOHOB I'COMCTPHUHN B HCKYCCTBC.

[IpuMeHsATh MONy4YEHHBbIE 3HAHUSA Ha MPAKTHKE: aHAJIU3UpPOBaTh pealbHbIC
CUTyalldd W TPUMEHATh HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTEeMaTU4YeCKu CPOPMYIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pPEabHbBIC
CUTyallUM Ha A3BIKE TEOMETPHUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHIATHI U TEOpEM, anmnapara ajareopbl; pemarhb
MPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BEIUUHH

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

* Maremaruka: anredpa u Hayajga MaTEMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkuronepHoe obmectBo «M3natensctBo «IIpocsemnienue»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://math-eqge.sdamgia.ru/

Poccuiickag snexrporHad mkoiaa (resh.edu.ru)

Poccuiickast anexTponHas mikoia (resh.edu.ru)
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https://math-ege.sdamgia.ru/
https://resh.edu.ru/subject/16/7/

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
JIEKTPOHHBbIE
Ne n/m HN3yuaemsblii pa3aes, HAMMEHOBAHME (wipposbie)
KoimnuecTBo yacos o0pa3oBaTe/IbHbIE
TeMbI YPOKA
pecypchbl
1 BBenenue B ctepeoMeTpuio 10 https://math-ege.sdamgia.ru/
2 [IpsiMbIe 1 MIIOCKOCTH B MPOCTPAHCTRBE. 12 bubnnoreka [JOK
[TapajieabHOCTB IMPSMBIX U IUIOCKOCTEH https://m.edsoo.ru/
. bu6mmorexa [IOK
IT
3 epIEeHAUKYIAPHOCTD NMPSMBIX U INIOCKOCTEH 12 httos://m.edsoo.ru/
bu6mmoreka [JOK
4 VYrabl MEXIy OPSIMBIMU U IJIOCKOCTSIMU 10 httos://m.edsoo.ru/
5 MHOTrOrpaHHUKH 11 Bu6nnoreka [IOK
6 OO6BEMBI MHOTOTPAaHHUKOB 9 https://math-ege.sdamgia.ru/
7 [ToBTOpEHHUE: CEUEHHUS, PACCTOSIHHS M YIJIbI 4
OBIIEE KOJIMYECTBO YACOB II1O ITPOI'PAMME 68
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

11 KJIACC

JJIeKTpPOHHBIE (IU(PPOBHIE)

Ne ni/nt HN3yuaemsblii pa3jaed,
KoanyecrBo yacon oOpa3oBaresibHbIE PeCypPChI
HAUMEHOBAaHUE TeMbl YPOKA
! T 12 bubnnoreka IIOK
CJ1a BpaIlCHIs https://m.edsoo.ru/
) bubnnoreka IIOK
2 O6bEmbI Te S https://m.edsoo.ru/
3 B 10 bubnnoreka IIOK
€KTOPbI U KOOPAUHATHI B IPOCTPAHCTBE hitps://m.edsoo.ru/
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 bubmotexa LIOK

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

https://m.edsoo.ru/



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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