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NOACHUTEJBHASA 3ATIMCKA

Pabouas nporpamma yuebHoro xypca «l'eomerpusi» 6a30BOro ypoBHs Jyist
obyqaromxcss 10 —11 xmaccoB paspaborana Ha ocHoBe DenepaibHOIO
rocy/J1apCTBEHHOr0 00pa30BaTeNIbHOTO CTaHJapTa CpejiHero o0lero odbpazoBaHus,
C y4€TOM  COBPEMEHHBIX MHMPOBBIX TpeOOBaHHWH, TIPEABABIAEMBIX K
MaTeMaTH4YecKoMYy 00pa3oBaHHMIO, M TPAJAMLKHA POCCHICKOro 00pazoBaHMsII.
Peanu3auus nporpammsl obecrieuuBaeT OBllaJieHHe KIHOYEeBBIMH KOMIIETEHIHMSIMH,
COCTABIISIIOIIMMH  OCHOBY Il CaMOpPa3BUTHS M HENpPephIBHOrO o0pa3oBaHMs,
LIeJIOCTHOCTh OOMIEKYJIbTYPHOIO, JTHYHOCTHOIO W II03HABATEJIBHOIO pPa3BHTHS
JTUYHOCTH 00yYaloIuXcs.

HEJHA U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTe yueOHOro Kypca reoMeTpUH Ha YPOBHE CpeaHEro ooOIero
obpas3oBaHusi 00yc/lOBIeHAa MPAKTHYECKOH 3HAYMMOCTBIO MeTalpeIMeTHBIX H
NPeAMETHBIX Pe3yIbTATOB OOYUYEHHs MeOMeTPUM B HAIPaBJIEHWUH JIMYHOCTHOTO
pa3BuTHs OOydaroImuxcs, (OpMHpPOBaHUS (YHKUMOHATBHOW MaTeMaTHYECKOM
IPaMOTHOCTH, U3y4Y€HUs APYTUX yueOHBIX TUCLUILUIUH. Pa3BuTHe y oOydarommxcs
IPaBUJIBHBIX NPEJACTABICHUA O CYLIHOCTH H TNPOMCXOXKJIECHHUH TI'eOMEeTPUUYECKUX
a0CcTpakUyii, COOTHOLIEHMH pEalbHOTO W HJEANBHOTO, XapaKTepe OTpaKeHHs
MaTEMATHYECKOH HAyKOH SBJICHHWH M MpPOLECCOB pealbHOI0 MHUpa, MecTe
PEOMETPUH B CUCTEME HAYK M POJIM MaTeMaTHYECKOIro MOJENMPOBAHUS B HAYUYHOM
NO3HAHUU U B NPAKTHKE CIOCOOCTBYET (POPMHPOBAHHIO HAYYHOI'O MHPOBO33PEHHUS
ydalmuxcs, a TakKe KauyecTB MBbILUUIEHHS, HEOOXOAWUMBIX Ui aJanTaluu B
COBpPEMEHHOM OOLIecTBe.

['eomeTpus sBisieTcs OJHUM W3 0a30BBIX TPEIMETOB Ha YPOBHE CpEIHEro
obuero obOpas3oBaHus, Tak Kak oOecreurBaeT BO3MOXKHOCTb M3Y4YeHHS Kak
JUCLIMIUIMH €CTECTBEHHO-HayYHOM HANpaBlIeHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbllIeHHe, (GopMHpyeMoe MNpH H3YyYeHHH OOy4arolIUMHUCH
MTOHSATHHHBIX OCHOB T€OMETPUH M MOCTPOEHUH LIETIOYKH JIOTHYECKUX YTBEPIKIAEHUN
B XOJ€ pelLIeHUs TeOMETPUYECKMX 3aJad, YMEHMUE BBbIIABUIaTb U OIPOBEPraTh
TMIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCS IIPH PEIUeHUH 3a/lad eCTEeCTBEHHO-
HAy4HOTO LMKJIA, B YACTHOCTH M3 Kypca (PU3HKH.

YMeHHe OpHEeHTHPOBATHCA B MPOCTPAHCTBE MIpaeT CyLIECTBEHHYIO POJjib BO
BCeX 0o0sacTsaX AeATeNbHOCTH 4ernoBeka. OpHeHTalusi 4esloBeKa BO BPEMEHH M
MpPOCTPAHCTBE — HEOOXOAMMOE YCIOBHME €ro couuanabHoro ObiTus, (opma
OTpaXKeHHsI OKPYKAIOLIEro MUpa, YCIOBUE YCIELIHOIO IO3HAHUSA M aKTHBHOI'O
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OnepupoBaHHe  NPOCTPAHCTBEHHBIMH
oOpasamMu OOBEIMHSET pa3Hble BHUIbl Y4eOHOW M TPYAOBOM eATENbHOCTH,



ABJISAETCS OJHMM M3 NPO(ECCHOHATbHO BaXKHBIX KadecTB, MO3TOMY aKTyalbHa
3aja4ya (opMUpPOBaHHUS Yy OOydaroUMXcs MPOCTPAHCTBEHHOTO MBINLIEHHS Kak
Pa3sHOBHUIHOCTH OOpa3HOro0 MBINUIEHUS -— CYILIECTBEHHOr0 KOMIIOHEHTa B
MOJrOTOBKE K IPaKTHYECKOH AEsTeIbHOCTH [0 MHOTHM HaIlpaBJICHUSM.

Lene ocBoenus mnporpamMmbl ydeOHoro kypca «['eomerpus» Ha 0azoBom
ypoBHe oOyueHuss — o0meoOpa3oBarelibHOe M OOIIEKYJIBTYPHOE pPa3BUTHE
obOyuatomuxcsi  uyepe3  obecrneyeHWe  BO3MOKHOCTH  MPUOOpPETEHHs W
HCIIONIb30BAHMUSA CHCTEMATHUYECKUX TIEOMETPUYECKMX 3HAaHMH W JeWCTBHH,
cnetu(UYHBIX T€OMETPHH, BO3MOMXHOCTH YCIEIIHOIO MPOA0KEHHS 00pa3oBaHus
10 CIeLHUalbHOCTIM, HE CBA3aHHBIM C IPUKIIAIHBIM HCIIOJIb30BAaHHEM I'€OMETPHH.

[Iporpamma mno reoMeTpud Ha 0a30BOM YypOBHe MpeaHa3HadYeHa s
00y4aroIIMUXCsl Cpe/IHeH MIKOJIbI, He MCIBITHIBABUINX 3HAYUTENIBHBIX 3aTPyAHEHHH
Ha ypOBHE OCHOBHOro obtiero obpazoBanus. Takum oOpa3om, oOydaroiuecs Ha
0a30BOM ypOBHE JIOJDKHBI OCBOHUTH OOLIMEe MaTeMaTHYeCKHe YMEHHs, CBA3aHHbIE
co crneuu(UKo¥ TreoMeTpud W HeoOXOAMMBIE IS JKU3HH B COBPEMEHHOM
obwectee. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh M3y4YUTh reoMeTpuio OGoree
riyOoKo, ecid B JajbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TeOMETPHYECKHUX
3HAHUSAX B MPO(EeCCHOHANILHOMI eI TeTbHOCTH.

JlocTuxeHre LeaM OCBOGHMS MporpaMMmbl o0ecnevuBaeTcs pelleHueM
COOTBETCTBYIOIIMX 3anad. [lpuopuTeTHBIMM 3aJayaMU  OCBOEHHSI  Kypca
«["'eometpumn» Ha 6a3zoBoM ypoBHe B 10—11 kiaccax sBiasitOTCS:

e (QopmHupoBaHUE TMpEACTABIEHUS O TEeOMETPUM KaK 4YacTH MHPOBOMH

KyJIbTYPBl U OCO3HaHHE €€ B3aUMOCBS3H C OKPY)KalOLUM MHPOM;

e (¢dopMHpOBaHUE MpPEACTABICHHS] O MHOTOTPAaHHUKAX M TejlaxX BpalleHHus
KaK O BaXHEWIIMX MaTeMaTU4eCKUX MOJENsX, 03BOJISIONIMX ONHCHIBAThH
¥ M3y4aTh pa3Hble ABJIEHUS OKPYKalOLIero Mupa;

e (QopmupoBaHHE YMEHHs Ppaclo3HaBaTh Ha uYepTekax, MOJEIsIX H B
pealbHOM MHpe MHOTOTPaHHHUKH M Tejla BpallleHUs;

¢ OBIIaJIeHHE METOJaMH pelIeHHUs 3aJad Ha MOCTPOCHUs Ha U300pa)KeHUsX
NPOCTPaHCTBEHHBIX (QUTYD;

o (opMHpOBaHHE YMEHMs OINEpPUPOBAaTh OCHOBHBIMU IOHATHSAMH O
MHOTOIPaHHMKaX M TeJlax BpallleHHs] H UX OCHOBHBIMH CBOWCTBaMHU;

e OBNAJE€HHWE  AJrOPUTMAaMM  pEIIEeHHs  OCHOBHBIX  THIIOB  3a]ay;
(dbopMUpOBaHME YMEHHS TPOBOAMTHL  HECJIOXKHbBIE  JOKa3aTellbHbIE
pacCyKIeHHs B XOJe pElUeHHs CTepeOMeTPHYeCKMX 3aJad M 3a1ad ¢
MPaKTUYECKUM COJIEPIKaHHEM;

e pa3BUTHE HUHTEJUIEKTYaTbHBIX M TBOPYECKHUX  CrocoOHocCTEH
o0yvarommxcsi, NO3HABaTeIbHONH  AKTMBHOCTHM,  HCCIIENOBATEIbCKHX
YMEHHH, KPUTUYHOCTU MBILILIICHHS;



e {¢opMupoBaHue (bYHKIMOHATBHOM I'PaMOTHOCTH, pesieBaHTHOM
reOMETPUM: YMEHHE Ppaclo3HaBaTb MPOSBIEHUS TEOMETPUUYECKUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX IKH3HEHHBIX
CUTyalMsIX M [IPH U3YYEHHH JAPYrHMX y4eOHBIX NPEAMETOB, MPOSBIECHHUS
3aBMCUMOCTEH M 3aKOHOMepHocTed, (opMylIMpoBaTh HX Ha S3bIKE
TEOMETPUHU M CO3/1aBaTh r€OMETPUYECKHE MOJIENH, MPUMEHSTh OCBOEHHBIH
reOMETPUYECKHI anmapar Aids PelIeHHs MpPaKTHUKO-OPUEHTHPOBAHHBIX
3aj]1a4, HHTEPIIPETHPOBATh U OLIEHUBATh MOTYYeHHBIE Pe3yJIbTaThl.

OtnuunTenbHON OCOOEHHOCTBIO NMPOrpaMMbl SIBISIETCS BKIIIOYEHHE B KypC
CTEpEOMETpPMM B Hauyaje ero HU3y4eHHs 3a]a4, pellaeMblX Ha YpOBHE
UHTYUTHBHOI'O NIO3HAHUs, U ONpe/ieI€HHBIM 00pa3oM opraHu3oBaHHas paboTa Haj
HUMM, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOIO0 M TMPOCTPAHCTBEHHOTO
MBIILJIEHHS, CTUMYJIMPYET MPOTeKaHHe UHTYUTHUBHBIX MPOLIECCOB, MOTHBUPYET K
JlallbHEeUIIeMy H3YYEHHUIO NIpe/IMETa.

Ilpeanourenue oTaaéTCs HATrISAAHO-KOHCTPYKTHBHOMY METOAY OOYYeHHs, TO
€CThb TEOPETHYECKHE 3HAHHS MMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
NPAKTHYECKON JeATeIbHOCTH. Pa3sBUTHE NPOCTPAaHCTBEHHBIX MpEJCTAaBICHUN Y
y4YalIUXcsi B Kypce CTepeoMeTpUH MPOBOAMTCS 3a CUET pelleHUs 3ajay Ha
CO3/laHME  MPOCTPAaHCTBEHHBIX 00pa3oB M  3a7ady Ha  ONEpHUpPOBaHHE
MPOCTPAaHCTBEHHBIMH o0Opazamu. Co3naHue oOpasa NPOBOAMTCS C OIMOPOH Ha
HarfasigHOCTh, a ONepupoBaHHe o00pa3oM — B YCIOBUSX OTBICUEHUS OT
HarJIsIHOCTH, MBICJEHHOIO H3MEHEHUS €r0 HCXOIHOI0 COlepXKaHusl.

OcHoBHBIE conepxaTenbHble MTMHUM Kypca «['eomerpum» B 10-11 xnaccax:
«MHuororpanHukny, «[IpsiMbie U MIIOCKOCTH B MPOCTPaHCTBe», « Tena BpallleHus»,
«BeKTopbl U KOOpAMHATHI B IPOCTpaHcTBe». POPMUPOBAHHUE JTOTHUECKMX YMEHUIN
pacmpefieniseTcsi He TONBKO IO COJAEp)KaTelbHBIM JIMHHMAM, HO U IO ToJam
o0y4eHHs Ha YpOBHE cpe/iHero oduero o0pazoBaHus.

Conepxanue o0pa3oBaHHs, COOTBETCTBYIOIEE IPEJIMETHBIM pe3yJsibTaTaM
OCBOeHHsI paboueill TporpaMMbl, paclpefenéHHbIM MO TrojaM o0y4YeHus,
CTPYKTYPUPOBAaHO TakuM o00pa3oMm, 4TOObl OBJIaJICHHE TIEOMETPHYECKUMHU
MOHATUSIMU U HABBIKAMHU OCYLLIECTBISAIOCH OCIEA0BATENBHO U MOCTYIATENBHO, C
cobroIeHHeM TIPUHIIMIA TIPeeMCTBEHHOCTH, YTOOb! HOBBIE 3HAHMS BKIIOYAIHUCh B
OOIIyI0 CHCTEMY IeOMETPHYECKHUX MpeCTaBlIeHUH 00yyaroluxcs, pacluupss U
yriay6nss e€, obpa3ys NpovHble MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILVIAHE

Ha u3ydeHue reomMeTpud oTBOIUTCS 2 yaca B Hezemo B 10 knacce u 1 yac B
Henemo B 11 kiacce, Bcero 3a aBa roga o0y4enus - 102 y4eOHbIX Jaca.



COAEPXKAHME YYEBHOI'O KYPCA
10 KJACC

IIpsiMble H NJIOCKOCTH B NPOCTPAHCTBE

OcHOBHblE  MOHATHS  CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. IloHATHe 00 aKCHOMAaTHYECKOM MOCTPOEHHH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHHU U CIEACTBUS U3 HUX.

B3aumHOe pacnonokeHHe TNpPSMBIX B IPOCTPAHCTBE: IEPeceKaroluecs,
napajiiesibHbie W CKpeluBaroimuecs npsmble. [lapannensHocTh NpsSMBIX |
MJIOCKOCTEH B MPOCTPAaHCTBE: MapajulelbHble IMpsSMBIE B  IPOCTPAHCTBE,
napajielbHOCTh TPEX MPSAMBIX; MapaljIe]bHOCTh MPSIMONH U IUIOCKOCTH. YTIBI C
COHAINpaBJICHHbIMKH CTOPOHAMH; YroJl MEXAY MNpsIMbIMH B I[IPOCTPAHCTBE.
[TapannenbHOCTH IIIOCKOCTEH: napajuieybHble [IJIOCKOCTH; CBOMCTBa
napajulelibHeIX IUIocKocTel. Ilpocreiimme mnpocTpaHcTBeHHble (GUIYpbl Ha
IUIOCKOCTH: T€Tpasp, Ky0, napajienenumne/; mocTpoeHue CedeHnH.

IleprnieHIUKyIApHOCTD MPAMOM U IJIOCKOCTH: NMepreHAUKYJIIpHbIE TPSIMbIE B
IPOCTPaHCTBE, IMpsAMbIE [apajulesIbHble W IEepPIEeHAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK [EpHEeHJUKYJSIPHOCTA IIPAMOM M IUIOCKOCTH, TeopemMa O IpAMOH
NEePHEeHAUKYJIIPHON IIIIOCKOCTH. YTJBI B MPOCTPAHCTBE: Yrojl MEXIy MNpSIMOM H
IJOCKOCTBIO;  JABYIpaHHbIM  Yroj, JIMHEWHBIH yrojl JABYrpa’HHOro  yrijia.
IlepneHAUKYISIp ¥ HAKJIOHHBIE: PACCTOSAHME OT TOUKH JI0 MJIOCKOCTH, PACCTOSTHHE
OT mNpsSMOM 10  IUIOCKOCTH, MNpOeKius  (GUrypsl Ha  TUJIOCKOCTb.
[leprieHAMKYISIPHOCTE  IIJIOCKOCTEH: MpH3HAK MEPHNEeHAUKYISPHOCTH  JIBYX
rmiockoctel. Teopema o Tpéx nepneHauKyspax.

MHororpaHHHKH

[loHsiTHe MHOrOrpaHHKMKa, OCHOBHbIE HJIEMEHTbl MHOIOIPAHHHUKA, BbIITYKJIbIe
M HEBBINYKJIblE MHOIOTPAaHHUKH; pa3BEpTKa MHororpanHuka. [lpusma: n-yrosnbsHas
MpU3Ma; 'paHH M OCHOBAHHUS MPHU3MBI; NIPsiMasi U HAKJIOHHAs IPU3MBI; OOKOBas U
noJHas [IOBEPXHOCTH [IPU3MBI. Ilapaiuienenunen, NPSAMOYTOJIBHBIN
napajuiesienunes U ero cpoicrsa. Ilupamupa: n-yroiapHas nupamMuja, I'paHH H
OCHOBaHHWE NMUpaMUIbl; OOKOBAs U MOJTHAs TIOBEPXHOCTh MUPAaMMU/Ibl; MPaBHIIbHAS U
yced€HHasi nupamMuia. JeMeHTbl [pu3Mbl M nupaMuibl. [IpaBuiibHBIE
MHOIOIPAaHHUKH: TMOHSATHE PABUIILHOIO MHOIOIPAaHHMKA; MpaBWIbHAS MPH3Ma U
npaBWibHasi TMHUpaMMa; MOpaBUIbHAs TpEYrojibHas [HpamMula U IPaBUIbHBIN
tetpa’ap; kyO. IlpeacraBieHuWe O MNpaBUIBHBIX MHOIOIPAHHHMKAX: OKTasp,
noaexasap U ukocasap. CeueHUs MPU3MBI U MHPAMUIBL.

CuMMETpUS B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIBHO TOYKH, NPIMOM,
NJIOCKOCTH. DJIeMEeHTbl CHUMMETPUM B MNUpaMUJax, Napajjeenunenax,
MIPaBUJIbHBIX MHOIOIPaHHHKaX.



Beluncienre 51eMEHTOB MHOIOTPaHHMKOB: pEOpa, AMaroHaid, YIJibL.
[Tnomans ©OKOBOW MOBEPXHOCTH M TIOJTHOM [OBEPXHOCTH MPSIMOW IPHU3MBI,
MIOIAAb OCHOBaHWH, TeopeMa O OOKOBOII TMOBEPXHOCTH IMPSIMON MPH3MBL
[nomane OOKOBOH MNOBEPXHOCTH M [OBEPXHOCTH TPABHILHON IHMPaMHIbI,
TeopeMa O IuUomanM yced€HHod nupamuabl. [loHstue 00 00béme. OOBEM
MUPAMHIbI, IPU3MBI.

[lonoOuele Tena B mnpoctpaHcTBe. COOTHOLUEHHS MeEXAY IUIOMIAAAMU
NOBEPXHOCTEHN, 00BbEMaMH MOOOHBIX Tell.

11 KJIACC

Tena Bpamenns

Lununapuyeckas NOBEPXHOCTb, oOpazymoiine LWIHHAPUYECKON
[IOBEPXHOCTH, OCh LMIMHJIPUYECKOW MoOBepXHOCTHU. LlunuHap: ocHOBaHUS W
OoKOoBasi MOBEPXHOCTb, O0pa3zyromias W OCh; IJIOIIAJAL OOKOBOM U IOJHOMN
[IOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yloliie KOHUYECKOH MOBEPXHOCTH, OCh H
BEpPILUKMHA KOHUYECKOH roBepXHOCTH. KOoHyc: ocHOBaHMe M BepluMHa, oOpasyronias
U OChb, IUIOLAAbL OOKOBOM M TOJHON TMNOBEPXHOCTU. YCeUEHHBIH KOHYC:
o0pa3ymollue U BbICOTa; OCHOBAHHUS M OOKOBasi MIOBEPXHOCTb.

Cdepa u wmap: ueHrp, paauyc, AUaMeTp; IUIOLIAAL MOBEPXHOCTH C(hepsl.
B3aumHoe pacnosnioxkeHue cepbl U MIIOCKOCTH; KacaTesbHas MIOCKOCTh K cdepe;
iomanp chepsl.

N300paxeHnue Ten BpallleHUs Ha MIOCKOCTH. Pa3BépTka HMIMHApPA U KOHYCA.

KomMOuHanmu Ten BpalleHUss W MHOTOrPaHHUKOB. MHOrorpaHHUK,
onuvcaHHbli OkoM0 cdepbl; cdepa, BrUcaHHAs B MHOTOTPaHHUK, WIH TelO
BpaLLEHHUs.

[Tonsitue 06 06béMe. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00bEME
NPSIMOYTOJILHOIO Tapajijenenuneaa M cieactsus M3 He€. OObEM LMIMHAPA,
KoHyca. O0BEM 1apa U miowaib chepsl.

[TonoOGubie Tenma B mnpoctpaHcTBe. COOTHOLIEHHS MEXAY IUIOLWAAsIMHU
MOBEPXHOCTEN, 00BEMaMHU MOJOOHBIX TEll.

Cevenust wwiMHIpa (mapaieNibHO M MEpPHEeHAMKYISPHO OCH), CEYEeHHUs
KOHyca (rapajjieibHoe OCHOBAHWIO M TPOXOJsiliee yepe3 BEepUIMHY), Ce4YeHMs
uiapa.

BekTopbl H KOOPAHHATHI B NPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B npocTpaHcTBe. CI0)KEHHE U BEIYMTAHHE BEKTOPOB.
YMHOXKeHHE BeKTopa Ha 4uciio. Pa3noxeHue BeKTopa no TpéM HEKOMILIaHapHBIM
BekTopaM. [lpaBuno mnapannenenunefa. Pemienuwe 3amad, CBSI3aHHBIX €
NpUMEHEeHHeM TMpaBWil JeidcTBuit ¢ BekTopamu. [IpsmoyrosnbHas cucTema



KoopauHaT B 1npoctpaHcTBe. Koopauuater Bektopa. Ilpocreiiume 3amauu B
KoOpauHaTax. Yron mexay BekTopamH. CKalsipHOe NpOM3BEJeHHE BEKTOPOB.
Bbruuciienue yriioB Mexay NnpsMbIMH U IUIOCKOCTAMH. KoopaWHATHO-BEKTOPHBII
METO/ IPH PELIEHUHA N'eOMETPUUYECKUX 3aaY.



INJNIAHUPYEMBIE PE3YJIbTATbI
JUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOEHHS [POrpaMMbl y4eOHOro mpeaMera
«MaremaTHKa» XapaKTepu3ylTCs:

I'pazxknanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTBIO MPAXKIAHCKOM MO3UIMK 00y4aroIerocst Kak akTHBHOTO
M OTBETCTBEHHOIO 4ji€Ha POCCHHMCKOro oOllecTBa, MpeACTaBICHHEM O
MaTEMaTHYECKHX OCHOBaxX (YHKUWOHHMPOBAHHS Pa3/MYHbIX CTPYKTYp, SBJICHHI,
MpoLeAyp TIpaKJaHCKOro oOuiecTBa (BBIOOpPBI, OMPOCBI H TMp.), YMEHHEM
B3aMMOJICHCTBOBATL C CONMAIbHBIMH MHCTUTYTaMM B COOTBETCTBHM C WX
(GYHKUIMAMHU ¥ Ha3HAYEHHEM.

ITaTpHoTHYecKOe BOCIHTAHHE:

c(OPMHPOBAHHOCTBIO POCCHHCKOMN IPakIaHCKOW MIEHTHYHOCTH, YBaXKEHHS K
IPOLUIOMY W HAacTOSLUEMY POCCHACKOM MaTEMAaTHUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTHKEHUSIM POCCUHCKUX MAaTEeMaTUKOB U POCCHUHCKON MareMaTU4eCKOH LIKOJIbI,
K HWCIIOJIb30BAHUIO 3THUX JOCTHXKEHHH B JPYrMX HayKax, TEXHOJOTHsX, chepax
9KOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIHTAHHS:

OCO3HAHUEM Y XOBHBIX LIeHHOCTEe! poccuiickoro HapoJa;
cOpPMHPOBAHHOCTBIO  HPAaBCTBEHHOTO  CO3HAHMS, OJTUYECKOrO IOBEAEHHS,
CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTHIKEHUH HAYKH U JAEATEbHOCThIO
y4€HOro; OCO3HaHMEM JIMYHOTO BKJIa[la B NOCTPOEHHE YCTOMYHUBOIO Oyaywiero.

JcTeTHYeCKoe BOCIIHTAHHE:

ICTETUYECKUM OTHOILIEHWEM K MHPY, BKIIOYas 3CTETHKY MaTeMaTU4YeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, peLleHtH, pacCyXIeHUH;
BOCIIPUMMYHBOCTBIO K MAaTEMaTHUYECKHM acleKTaM pa3jIndHbIX BHJIOB HCKYCCTBA.

Pu3nyecKoe BOCIIHTAHHE:

C()OPMHUPOBAHHOCTBIO YMEHHUS MPHUMEHSATh MaTeMaTHYeCKHe 3HaHWS B
HHTepecax 3J0pOBOro M 6e3omacHoro odpasa XM3HH, OTBETCTBEHHOIO OTHOLIEHHS
K CBOEMY 3J0POBBIO (3/10poBO€ MHTaHWe, COATaHCUPOBAHHBIN PEXKHUM 3aHATHH U

OTABIXA, perynsipHast ¢busmnueckas AKTUBHOCTB); ¢buznueckoro
COBEpILLIEHCTBOBAaHMUS, npu 3aHATHSIX CIIOPTUBHO-03JOPOBUTEILHOM
JIeSTeIbHOCTBIO.

TpyaoBoe BocniHTaHue:

FOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYAONIOOHsS; MHTEPECOM K
paziu4YHbIM  chepaM  Npo(EcCHOHAIBHOH  IeATENbHOCTH, CBS3aHHBIM  C
MATEMAaTUKOM M €€ MPUIOKEHUSIMH, YMEHUEM COBEpIIATh OCO3HAaHHBIH BBIOOD
Oyaymiei npodecCHH M peanu30BbIBaTh COOCTBEHHBIE JKHU3HEHHbBIE IJIaHBI,



FOTOBHOCTBIO M CIIOCOOHOCTBIO K MareMaTHYeCKOMY O0Opa3oBaHHMIO H
caM000pa30BaHUIO HAa MNPOTSDKEHHH BCEH JKHU3HH; TOTOBHOCTBIO K aKTHBHOMY
YYacTHIO B PEIICHHH NIPAKTHYECKUX 3a/1a4 MaTeMaTHYeCKOW HaIlpaBJIe€HHOCTH.

JKOJIOTHYECKOe BOCTIHTAHHE:

C(OPMUPOBAHHOCTBIO DKOJIOTUYECKON KYyJbTYpbl, TOHWMAHHEM BIUSHUS
COLIMAIbHO-DKOHOMHUYECKHUX TNPOLIECCOB HA COCTOSIHUE MPUPOJIHON W COLIHATBLHOM
Cpelbl, OCO3HAaHHEM T[JO00ATBHOrO XapakTepa 93KOJIOrMYECKHX Mpobiem;
OpHEHTallMed Ha NPUMEHEHHEe MaTeMaTH4YeCKHX 3HAHWUU NS pelleHHs 3a1ad B
00aCTH OKpYyXarolled cpejpbl, IUIAHUPOBaHMS TIOCTYNKOB M OIEHKH MX
BO3MOXKHBIX NOCJIEICTBUH JJIsl OKPYXKArOIIeH cpeibl.

IleHHOCTH HAYYHOr0 NO3HAHHS:

c(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIENO COBPEMEHHOMY
YPOBHIO  pa3BUTUSi HayKM W  OOIIECTBEHHOM TIPAKTHKH, TIOHHMaHHEM
MareMaTHYecKOW HayKu Kak cdepbl 4YeloBeYeCKOW [eATebHOCTH, J3TarnoB eé
pa3BUTHA M 3HAYUMOCTH /I Pa3BUTHS LMBHUIIM3ALIMH; OBJIAJICHHEM SI3bIKOM
MaTeMaTUKH W MaTeMaTH4YecKOW KyJIbTypOH KaK CpeJCTBOM TMO3HAHHUS MHpa;
FOTOBHOCTBIK) OCYILECTBISATh NPOEKTHYIO M MCCIIEJ0BATEIbCKYIO AesTelbHOCTh
HHAUBUYalbHO U B TpyMIIE.

METAINPEJAMETHBIE PE3YJIBTATDI

MeranpeameTHble pe3ysbTaTbl OCBOCHMUSI MPOrpaMMbl yuyeOHOro mpeamera
«Maremaruka» XapaKTepU3yrTCs OBNaJieHUEM YHUBEpPCAIbHBIMU
NO3HABAMENbHBIMU  OClCMBUAMYU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0eUCMBUAMU, YHUBEPCATbHBIMU PECYIIMUBHBIMU OCUCNEUAMU.

1)  Vuusepcanvnvie  no3naeamenbHble  Oeticmeus,  obecneuusarom
popmuposarue 6a306blX KOSHUMUBHBIX HNpoYeccos obyyalowuxca (oceoeHue
Memooo8  NO3HAHUSL — OKpYJlCalowe2o  Mupa;  HpuMeHenue  JN02UHECKUX,
ucc1e006amenbCKux onepayull, ymenul pabomams ¢ uHgpopmayueti).

ba3zoBble 1oru4eckue 1eficTBUA:

e BBLIBJIATH U XapaKTEPH30BaTh CYLIECTBEHHbIE NIPU3HAKH MaTEMaTHYECKHX
00BEKTOB, TOHSATHH, OTHOIIEHUH MEXIy MOHATUIMH; (HOPMYIHpPOBATH
OmpeleNeHusl TMOHATHH; YCTAaHABIWBaTh  CYIIECTBEHHBIH  NpPHU3HAK
Kiaccu(UKalUi, OCHOBaHMSA AN 0000LeHHs W CpPaBHEHHUs, KPUTEPHH
IPOBOAMMOrO aHallnu3a;

e BOCIpPHHMMATh, (OpPMyNHpPOBaTH M  NpeoOpa3oBBIBATH  CYKICHHS:
yTBEpAUTEIbHbIE M OTpPULATENIbHblE, €JIHHUYHblE, YacTHble W oO0uIMe,;
YCIIOBHBIE;

e BBLISIBISATH  MareMaTW4yeckue  3aKOHOMEpPHOCTHM,  B3aMMOCBA3W U
NPOTHBOpPEeYMsT B (aKTax, NaHHbIX, HAONIOJAEHHUSAX M YTBEPKICHHSX;



npejyiaraTb  KpHTepUM Ul BBIABIEHHUA  3aKOHOMEPHOCTEH M
[IPOTUBOPEYH;

e JlelaTh BBIBOJbl C MCIOJb30BAaHUEM 3aKOHOB JIOTUKM, JENYKTHBHBIX H
HUHIYKTUBHBIX YMO3AK/IIOUYEHHH, YMO3aKITIOUeHHH 110 aHAJIOTHH;

e TIPOBOJHUTH CaMOCTOSTEJILHO JI0Ka3aTeabCTBa MaTeMaTHYECKHX
YTBEPXKJIEHHH (MpsiMblE U OT IPOTHBHOTO), BEICTPAUBATh apryMEHTALIMIO,
MIPUBOJUTE TIPUMEPbl M KOHTPIPHUMEDPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIEHHUS U BbIBOJIBI;

e BbIOMpaTh crioco® pelleHuss y4eOHOW 3amavM (CpaBHHBATh HECKOJIBKO
BapHaHTOB pelleHHs, BblOWpaTh Haubosee NOAXONAUIME C Y4YETOM
CaMOCTOSITE/IbHO BbIJIEIEHHBIX KPUTEPHEB).

ba3oBble ucciegoBareibcKHe 1eHCTBHA:

e HCIOJIB30BATh BOIPOCHI KAaK MCCJENOBATENbCKUH MHCTPYMEHT I103HAHUS,
(GopMyaMpoBaTh BONPOCHI, (UKCUpPYIOLIME NPOTUBOpeuHe, Mpodiemy,
yCTaHaBIWBaTh  MCKOMOE M JlaHHOoe, (OpMHpPOBaTH  TUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3ULIMIO, MHEHHE;

e TPOBOJUTD CaMOCTOSITeJIbHO CTIJIAaHUPOBAHHBIN IKCIIEPUMEHT,
Uccre0BaHue [0 YCTAHOBIEHMIO OCOOEHHOCTEH MaTeMaTH4YecKOro
o0beKTa, SBJIEHMS, MpOLEcca, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
o0beKTaMH, SIBJICHUAMHU, MPOLIeCCaMu;

e CaMOCTOATENILHO (OPMYJIUPOBATHE 00OOIIEHHUS U BBIBOJBI 110 pe3ylibTaTaM
NpOBEAEHHOr0 HAOMIOAEHUs, WCCIeNOBaHUs, OLIEHWBATh NOCTOBEPHOCTh
MOJIyYEHHBIX pe3yJIbTaTOB, BLIBOJOB U 000011IEHHIA;

e TMPOTHO3MPOBATHL BO3MOKHOE pa3BUTHE IIPOLECCa, a TAKKE BbIABUIaTh
MPeArNoNI0KEHHUS O €ro pa3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ unpopmaumen:

e BBIABIATH AeduiuThl MH(POpPMALINK, NAHHBIX, HEOOXOIUMBIX Uil OTBETA
Ha BOTIPOC M JJIsl pelleHUs 3a/1a4uH;

e BbOMpars HMHOPMALMIO W3  MCTOUYHMKOB  PA3IUYHBIX  THIIOB,
aHAJTM3MPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATh MHPOPMALIUIO
pa3IuYHBIX BUIOB ¥ (POPM IpeiCTaBIeHHUS;

e CTPYKTYpHpOBaTh MH(MOPMALIUIO, MPEACTABIATE €€ B PAa3IMYHBIX (hopMax,
HJITFOCTPUPOBATh rpauecKH;

e OLICHUBATh HaJ1EKHOCTh uHhOpMaIuu no CaMOCTOSTENILHO
c(OpMyIHPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvhvie KOMMYHUKamugHble Oelicmeus,  obecneuuearon

chopmMupoBanHOCMb COYUATbHBIX HABLIKOB 0OYUAIOUJUXCAL.

Obmenne:



BOCIIPMHUMATh U (OpPMYIHPOBaTh CYKAEHHS B COOTBETCTBHH C
YCIOBHUAMMU M LIE€JISIMH OOLLIEHHUS; ICHO, TOYHO, PAMOTHO BBIPAXaTh CBOKO
TOYKY 3PEHHs B YCTHBIX W IUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS TIO
XOJ1y pelleHHus 3a/1a4i, KOMMEHTHPOBATh MOJyUeHHbIH pe3yJIbTaT;

B X0J1e 00CYX/1eHus 3a/1aBaTh BOMIPOCHI TI0 CYILECTBY 00CYXKIaeMOM TEMBI,
npoOieMbl, peliaeMoi 3a/1a4H, BEICKA3bIBATh MJICH, HAlleJIEHHbIE HA MTOMCK
pEILUEeHHs; COMOCTABISATh CBOU CYKJAEGHUS C CYXKACHHSIMH JAPYrUX
YYaCTHUKOB Juasiora, oOHapy’KMBaTh pa3ivMuve U CXOACTBO MO3MIMH; B
KOPPEKTHOH (opme (hOopMyJIMPOBATH PA3HOIJIACHS, CBOW BO3PAKEHUS;
NpeACTaBIATh  pe3yJabTaTbl  pELIeHMs  3ajJaydd,  JKCIIepUMEHTa,
HCCIIEIOBaHUs,  MPOEKTa;  CaMOCTOSITeNbHO  BbIOMpaTh  (opmar
BBICTYIUJIEHUS ¢ YU4ETOM 3a/1ay Mpe3eHTaluu U 0OCOOEHHOCTEH ay/IMTOPHH.

CoTpyannuectBo:

3)

MOHMMATh M HCMOJb30BaTh  NpPEeUMyIlecTBa  KOMaHAHOW M
WHIUBHIYaJIbHOM pabOThI MPH pelIeHUH yueOHbIX 3aa4; MIPUHUMATh LIeJh
COBMECTHOH JesiTeIbHOCTH, IUIAaHMPOBATh OPTaHWU3AlMIO0 COBMECTHOM
paboThl, pacnpenensTh BUAbl paboT, 10roBapuBaThes, 00CY K aaTh Mpouece
1 pe3yJbTaT paboThl; 00001MIaTh MHEHHS HECKOJIBKUX JIHOJIEH;
y4acTBOBaTh B IPYMNOBLIX opMax paboTsl (00Cyx)aeHusi, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» M HHbIE); BBINOJHATH CBOK 4YacTb pabOThl MU
KOOPAWHHUPOBATH CBOW JIEHCTBUS C JPYrMMHM YiI€HAaMH KOMaHJbl;
OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOLIMH MPOJYKT MO KPUTEPUSIM,
chOpMyIHPOBAHHBIM YYAaCTHUKAaMHU B3aUMOJEHCTBHS.

Vhueepcanonvie  pecyiamueHbie delicmeus, obecnevusaiom

Cf)OpMMpOSGHMB CMbICIOEbLX YCMAHOBOK U HCUZHEHHbIX HABbIKOE JUYHOCHIU.

CaMOOPFaHH3allHﬂ:

COCTaBISITh TUIAH, AITOPUTM pelleHHs 3a/1auH, BEIOUPaTh CIIOCO0 pelleHH s
C Y4ETOM UMEIOLIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH U KOPPEKTHPOBATL BAPUAHTHI PEIICHUH ¢ yuE€TOM HOBON
HH(pOpMaLH.

CaMOKOHTPOJIb:

BlIaJeTh HAaBbIKAMH [103HABATEIbHOH pedIeKCHHM Kak OCO3HaHUs
COBepIIAeMbIX JIEHCTBUH U MBICIMTEIBHBIX MPOLECCOB, HX PE3YIIbTaTOB,
BIaJeTh CHOCO0AMH  CaMONpPOBEPKH, CaMOKOHTpPOJS Ipolecca H
pe3yJibTaTa pelleHHss MaTeMaTH4eCKOH 3a/1a4u;

MpeaBUAEeTh TPYAHOCTH, KOTOPbIE MOIYT BO3HHMKHYTb IPH peleHUH
3ala4yd, BHOCHMTh KOPPEKTHBBl B JESTEJIbHOCTH Ha OCHOBE HOBbIX
00CTOATENIbCTB, JaHHBIX, HAMJEHHBIX OIINOO0K, BBISIBJIEHHbBIX TPYAHOCTEH;



e OLEHUBaThb COOTBETCTBHE pe3ysibTaTa LEIHM U YCIOBHSIM, OOBACHATH
NPUYKHBl JOCTHXKEHHS MM HEJOCTHIKEHHUS! pe3ysibTaToOB [eATelbHOCTH,
HaXOJMTh OIIMOKY, 1aBaTh OLIEHKY NIPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATHBI

10 KJIACC

OnepupoBaTh MOHATHAMH: TOUYKA, IIPSAMasi, IJIOCKOCTb.

[Ip¥MeHATb aKCHOMBI CTEPEOMETPUM M CIAEACTBHMSI M3 HUX NPH pelIeHHH
reoMeTpUYECKUX 3ajay.

OnepupoBaTh NOHITUSIMHU: NAPAJUIEIBHOCTD U MEPIEHAMKYIIPHOCTD MPAMBIX
¥ IUIOCKOCTEH.

KnaccudunupoBats B3anMHOE pacrojiOKeHUE MPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATHAMH: JBYTPaHHBIA YTOJ, TpaHW JBYTPAHHOTO Yria,
pebpo ABYrpaHHOrO yria; JUHEHWHBIH yroa ABYTpaHHOIO yrja; rpaJycHas Mepa
JIByTPaHHOTO yTJa.

OnepupoBaTh TOHSITHSAMHU: MHOTOTPAHHHMK, BBIMYKJIbIH M HEBBITYKIIbIH
MHOTOTpaHHHK, 3JIeMEHTbl MHOTOTPaHHHKA, IPABUJIbHBIH MHOTOIPaHHHK.

Pacno3naBath OCHOBHBIE BH/Jbl MHOTOTPaHHMKOB (MIMpaMuIa; MpU3Ma,
NpSMOYTOJIbHBIHN Mapaienenunen, Kyo0).

KnaccupuumpoBare  MHOTrOrpaHHMKM,  BblOMpas ~ OCHOBaHMs  JJIsl
KnaccUpUKanuy (BBIMYKIble ¥ HEBBINTYKIble MHOTOIPAaHHHKH; TpaBUIbHBIE
MHOTOTPaHHHUKH; TIPSIMble U HAKJIOHHbIE IPU3MbI, Tapalljieenure/ibl).

OnepupoBaTh MOHATHAMH: CEKYIlas [JIOCKOCTh, CEUeHUE MHOTOTPaHHUKOB.

OOBIACHATE MPUHLHUITBI TOCTPOSHUS CEUEHUH, UCTIONb3YSI METO/ CJIE0B.

Ctpouth cedeHHS MHOIOTPAaHHMKOB METOJOM  CIIEIOB,  BBIIIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEpTeXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUryp: BUl
CBepXY, COOKyY, CHHU3Y.

Pemiath 3a1a4i Ha HaXOXJIEHUE T€OMETPUUECKUX BEIMYMH 110 oOpas3nam uiu
airOPUTMaM, TPUMEHsIsi W3BECTHble AHAIUTHYECKHE METOAbl IpPU PELIEHHH
CTaHJAPTHBIX MaTeMaTHYeCKUX 3a/la4y Ha BBIYMCIIEHHE PACCTOSHHM MEKIy JABYMS
TOYKaMH, OT TOYKM [0 TNpsAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKpeLiMBarOIUMUCH ITPAMBIMHA.

Pemare 3a/1auy Ha HaX0XK/IEHHE NT€OMETPHUYECKUX BEJIMYMH 110 00pa3LaM Wi
alrOpUTMaM, TMPUMEHSS M3BECTHbIE AHAJIWTHYECKHE METOAbl IPH PpEUICHUH
CTaHJApTHBIX ~MaTeMaTH4eCKMX 3a7a4 Ha  BBIYUCIEHHWE YIIIOB  MEXIy
CKpEIMBAIOIIMMHUCS NPSIMBIMH, MEXKAY NpAMOH M  IUIOCKOCTBIO, MEXIy
MJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.



Bbrauciaare 00bEMBI M MIIOLAAM TOBEPXHOCTEW MHOTOTPAHHUKOB (MIpH3Ma,
nipaMuia) ¢ TpUMEHeHHeM (OpMyJ]; BBIYMCIATE COOTHOIUEHHS MEXKIY
TUTOIIAIIMHU TTOBEPXHOCTEN, 00BEMaMH NTOA0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh TNOHATHAMHM: CHMMETPUS B MPOCTPAHCTBE; LEHTP, OCh H
TIOCKOCTh CAMMETPHH; LIEHTP, OCh U TUIOCKOCTh CHMMETPHU (HUIYPBI.

Wssnekats, npeoOpa3oBbIBAaTE M WHTEPHNPETHPOBATH HMHGOPMALMIO O
POCTPAHCTBEHHBIX NEOMETPUYECKHUX (UTypax, Mpe/CTABICHHYIO HA YepTekax U
PHCYHKaXx.

[IpumensaTs, reomerpudeckue (axkThl s pelieHHS CTEePEeOMETPHYECKUX
3aj1a4, MPEANOJIararlMX HECKOIBKO IaroB PeLIeHUs], eCiIi YCIOBUs NPUMEHEHHUS
3aJlaHbl B sBHOU (hopme.

[TpumensaTs npoctellive mnporpaMMHBIE CpPeICTBA W 3JIEKTPOHHO-
KOMMYHMKAIIHOHHBIE CHCTEMBI ITPH PELIEHUH CTEPEOMETPHYECKHX 3a/ay.

[IpyBOIMTE NpHUMEpBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TNpUpOJE H
’KM3HH, pacIl03HaBaTh MPOsBICHHE 3aKOHOB reOMETPHH B HCKYCCTBE.

ITprMeHATh NoJiyuyeHHbIE 3HAHWS HA NPAKTUKE: aHAIM3MPOBaTh pealibHbie
CHUTyallMH M IPUMEHSTh H3y4YECHHbIE IIOHATHS B [poliecce TOHUCKA pelleHHs
MaTeMaTu4eckKu Cc(OpMYJIMpPOBaHHOH MpoOIeMbl, MOIEIUPOBATh peasibHble
CUTYallMH Ha s3bIKE TE€OMETPHMH, HCCIIEe0BaTh IOCTPOSHHbIE MOJAENH C
MCIOIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmnapara ajaredpsl; pemarb
NPaKTHYECKHE 3a/1a4H, CBSI3aHHbIE C HAXOXK/IEHUEM T'€OMEeTPUYECKHUX BEIIUYHH.

11 KJIACC

OnepupoBaTh TOHATUSMH: HUJIHHAPUYECKAs TMOBEPXHOCTh, OOpa3yromine
UWIUHAPAYECKOW  TMOBEPXHOCTH;  LUMJIMHAP;  KOHMYECKas  IMOBEPXHOCTb,
o0pa3yolire KOHHYECKOH MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

Pacno3naBaTh Tena BpanieHus (IWIHHAP, KOHYC, cdepa u wap).

OOBsICHATH cMOCOOBI MOJYy4EHHsI TeJl BpalleHHs.

Knaccuduunposats B3auMHOE pacrnooxeHue chepbl U II0CKOCTH.

OrnepupoBaTh MOHATHAMH: IIAPOBOH CEIMEHT, OCHOBaHKWE CerMeHTa, BBICOTA
CerMeHTa; MIapOBOW CJIOM, OCHOBAaHWE LIAPOBOIO CJIOS, BHICOTA IIAPOBOIrO CIIOS;
LIAPOBOH CEKTOp.

Beruucisate 00BEMBI M IUIOWIAAM [OBEPXHOCTEH  Tell  BpalleHus,
reoMeTPUYEeCKUX TeJl ¢ IPUMeHeHueM GopMyIL.

OnepupoBaTh MOHSATHSMH: MHOIOTPaHHMK, BIMCAaHHbIE B chepy H
OIKMCaHHBIA OKOJIO cdepsl; cdepa, BNUCAaHHAsE B MHOTNOTPAaHHHMK HIIM TeJO
BPALLIEHHUSI.

BEIYHCIATL COOTHOLIEHUS! MEXKIY TUIOMAIsIMU MOBEpXHOCTEH U 00BEMaMHU
MOI00HBIX Tel.



M300paxaTs u3yuaemble (Urypbl OT PyKH H C MpPUMEHEHHEM IPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIE) MIIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
¢Guryp: BUJ cBepxy, cOOKy, CHU3Y; CTPOUTH CEYEHHS TeJl BPaLleHHUsI.

M3Bnexatb, HHTEPNpEeTHpOBaTh M MpeoOpa3oBbiBaTh HHGOPMALMIO O
MPOCTPAHCTBEHHBIX M€OMETPHYECKUX (Urypax, MpeJCTaBICHHYI0 Ha 4YepTexax W
pHCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B POCTPAHCTRE.

BpinonHsATe 1eHCTBUS CIOXKEHHS BEKTOPOB, BbLIUUTAHHS BEKTOPOB M
YMHOKEHHS BEKTOpA Ha YUCI0, OOBICHATh, KAKUMHU CBOHCTBAMH OHH 00J1a/IaoT.

[IpuMeHsATH NpaBUiIO MapasuieNenurne/a.

OnepupoBarhk NOHATHAMU: JeKapTOBbl KOOPAWHATEI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MeXKIy
BEKTOPAaMH, CKaJIIpPHOE NPOU3BEACHHE BEKTOPOB, KOJJIMHEAPHbIE U KOMILIAaHAPHbIE
BEKTODBI.

HaxoauTe cyMMy BEKTOPOB U NPOM3BE/ICHUE BEKTOPA Ha YMCIIO, YTOJI MEXKIy
BEKTOpPaMHM, CKaJipHOe MpOU3BEAECHME, pacKia/biBaTh BEKTOpP 10 JBYM
HEeKOJIJTMHEAPHBIM BEKTOPaM.

3aaBaTh MJIOCKOCTh YPABHEHUEM B JAEKAPTOBOM CHCTEME KOOPIAHHAT.

[IpumensaTs reomerpuueckue (akThl Ui pelIeHUS CTEePeOMETPHYECKUX
3aJ1a4, MpeArnojaraloliX HeCKOJIbKO 11aroB peleHus], eCJIM YCIOBHS TIPUMEHEeHHUS
3aJ]aHbl B IBHOU (hopme.

Pewats npocreiiiive reomeTpuyeckHe 3adavyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOIO METO/1A.

Pemats 3amauM Ha [J0Ka3aTeJbCTBO MAaTeMaTHMYECKUX OTHOILUIEHHUH U
HaXO0X/IeHWe reOMeTPUUeCKHUX BEIMYHUH M0 00pa3liaM WK alropuT™MaM, MpUMeHss
M3BECTHBIC METObI [TPH PEILLIEHHUU CTAaHJAPTHBIX MaTeMaTHYECKUX 3a1a4.

[IpuMmeHsATH TMpocTeiiline TNporpaMMHBIE CpEeACTBA M DIIEKTPOHHO-
KOMMYHHKaLMOHHBIE CUCTEMBI [TPU PELLIeHUH CTePEOMETPUUECKHX 3a1au.

[IpuBOAMTH TNpHUMEpPHl MATEMAaTUYECKHX 3aKOHOMEPHOCTEH B TMPHUPOLE H
YKU3HH, pacrio3HaBaTh MPOSIBIIEHNE 3aKOHOB F'€OMETPHH B UCKYCCTBE.

[IpuMeHsATh MOMy4YeHHbIe 3HAHWS HAa NPAKTHKE: AHAIU3UPOBATH peajbHBIE
CUTYallUd M TIPUMEHSTh H3y4YeHHblE IOHATUS B IIpoliecce IOUCKA peLIeHUs
MareMaTHueckKu CQHOpPMYJTHPOBaHHONW MpobiieMbl, MOJEIUPOBaTh peaslbHbIe
CHUTyallud Ha s3bIKE€ TE€OMETPHM, HCCIeloBaTh MOCTPOEHHbIE MOJAEIU C
HCIIOJIb30BAaHUEM MEOMETPUYECKHUX MOHSATUI U TeOopeM, alnapara airedpsl; pemarh
MpaKTHYEeCKHE 3a/[a4H, CBA3aHHbIE C HAX0XKIEHHEM reOMETPUYECKHX BEJIMYHH.
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10 KJIACC

Ne HaunmeHnoBaHHe pa3/ie/ioB H TeM
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Kouanuecrso

Beero

OBIIEE KOJIMYECTBO YACOB 110 ITPO'PAMME

10

12

12

10
11

68

qacos

KonTpoJibHable

paboTnl

D i ——

Jnekrponnsble (HHppoBbLIE)
obpa3oBare/ibHble PeCypChl



11 KJIACC

Koanvecrso 4acoB

HaunmenoBaHHe pa3ie/ioB H TeM JuekTponnsie (Hudposbie)
Ne ni/nt Kourpoabubie
NPoOrpaMmel Beero oOpa3zoBaTe/ibHbIE¢ PeCYpPChl
padoThl
Tena Bpaimenus 12
OOBEMBI TEN 5 1
BekTopb! 4 KOOpAMHATEI B IPOCTPAHCTRE 10 1

[ToBTOpenue, obobImIEHHE,
CUCTEMAaTH3aIMs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3



(S

MMOYPOYHOE IIVIAHUPOBAHHE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, II0CKOCTb, IpocTpancTro. [Tparuia
H300pakeHHUs Ha pHCYHKAX: H300pakeHus
IIOCKOCTEH, TapaieIbHbIX TPSIMBIX
(0Tpe3KoB), cepelMHbI OTpE3Ka

[TonsTus: IepeCceKarommecs nIOCKoCTH,
[IepeCeKaroIuecsd npamMas U ImJI0CKOCTh
[TousiTusg: [epeceKaroImecs rniIoCKoCTH,
[epeceKaromuecs npamas U MJI0CKOCTh

3HAKOMCTBO ¢ MHOTOI'PaHHAKAMH,
n300pakeHHe MHOTOIPAHHUKOB Ha
PHCYHKAX, Ha IPOEKIIHOHHBIX YePTEKax

HauaneHbie cBeieHHs 0 KyOe ¥ nupamu/ie,
HX pa3BEPTKH U MojenH. CeueHus
MHOTOIPaHHHKOB

HavanbHele cBefieHns 0 KyOe U MHpaMHIe,
UX pa3BEPTKH U Mogenu. CeueHus
MHOTOIPaHHHKOB

IlonsiTue 06 akcMOMaTHYECKOM NOCTPOECHHH
CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CIIC/ICTBHS M3 HHX

| KosimuecTBo 4acos

Bceero

Koutpoibubie |

patoTnl

Hara
H3y4eHHs

J/IeKTPOHHbBIE
ungposbie
obpa3oBaTe/bHbIE

pecypcbl



10

13

14
15
16

17
18
19

20

Iousitue 06 aKCHOMATHYECKOM ITOCTPOCHUH
CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIE/ICTBHSI U3 HHX

[ToHsiTHe 00 aKCHOMATHYECKOM IOCTPOEHUH
CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH H
CJIEJICTBHSI H3 HUX

[TonsTe 006 akCHOMATHYECKOM MTOCTPOCHHUH
CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH H
CJIE/ICTBHS U3 HUX

B3auMHoe pacrionioxkenne npsMbIX B
MIPOCTPaHCTBE: MepeceKarouecs,
napajuie/ibHble H CKPELMBAIOIIHMECs IPAMBIE
[TapannensHOCTH NPAMBIX U IJIOCKOCTEH B
IPOCTPaHCTBE: Mapalie/IbHbIE [IPSIMBIE B
MIPOCTPAHCTBE; APAIIEILHOCTD TPEX
PSIMBIX

[TapannensHOCTD NPSAMBIX H INIOCKOCTEH B
npoctpaHctse: IlapannensHocTs npaMoii U
MJIOCKOCTH

YTibl ¢ COHANpPaBIEeHHBIMH CTOPOHAMH
Yo MeXIy NpsSMbIMH B IIPOCTPAHCTBE
Yron Mexay NpsaMbIMH B ITPOCTPAHCTRE

ITapannenbHOCTE MIIOCKOCTEH:
napasieIbHbIE IIJI0CKOCTH

CBoiicTBa napamiebHbIX IIOCKOCTEH

[IpocTeiiine npocTpaHcTBeHHbIE GUTYPBI HA

IUIOCKOCTH: TeTpasip, Ky0, mapauienenues

[TocTpoenune ceuenuii



21

)

24

25

26

27

28

29

30

31

32

33

ITocTpoenue ceuenuit

Kontponsnas padora no reme "lIpsameie u
IJIOCKOCTH B pocTpaHctre. [lapannensHocTs

LA

[IPAMBIX W TIJIOCKOCTEH

IlepnenaukynspHOCTD MPSAMOH U IIOCKOCTH:
[EPIIEHIUKY/ISPHBIE [IPSMbIE B IPOCTPAHCTBE
[TpsMble napaiebHbIe H
[EPHEH/IUKYJISIPHBIE K TIJIOCKOCTH

[IpsiMble napanienbHbIe U
[EPIEHAUKYIIIPHBIE K IIJIOCKOCTH

[Ipu3nak neprneHIUKyISAPHOCTH NPAMOH H
IJIOCKOCTH

[Ipu3Hak neprneHUKyIsspHOCTH MPAMOH U
MJIOCKOCTH

Teopema o npsiMoii epreHUKYISPHO#H
MJIOCKOCTH

Teopema o npsaMoii neprneHAHKyIsipHOH
MJIOCKOCTH

Teopema o npamoit nepreH UKy IIpHOH
[JIOCKOCTH

ITeprien MKy JIsIp 1 HAKJIOHHBIE: PACCTOSHHE
OT TOYKH JI0 TIJIOCKOCTH, PACCTOSAHHE OT
NpSAMOI 10 TIJIOCKOCTH

IleprieHAMKyIsp U HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JIO TUIOCKOCTH, PaCCTOSIHHE OT
PSMOH JI0 TIJIOCKOCTH

[leprieninkyip ¥ HAKJTOHHBIE: PACCTOSHHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT



34

35

36

37

38

39

40

41
42
43

44

45

46

NPAMOH 10 TIIIOCKOCTH

[leprieHIUKYISP U HAKIIOHHBIE: PACCTOSHHE
OT TOYKH /IO IUVIOCKOCTH, PACCTOSIHHE OT
OpsIMOi J10 TJIOCKOCTH

YTriabl B IPOCTPAHCTBE: YOI MEXKAY NPIMON
U IJIOCKOCTBIO

JIByrpanHsbiii yroi, TMHeWHbIH yro
JIBYI'PaHHOTO yIJla

JIByrpanHsiii yrom, JTuHeHHBIH yroon
JIBYTPAHHOIO yIila

[leprnenaMKynapHOCTD IIOCKOCTEH: TPU3HAK
NEPHEHIUKYJIIPHOCTH ABYX IJI0OCKOCTEH
[TepneHIMKYISIPHOCTB IUIOCKOCTEH: NPU3HAK
MEPIEHNKYIAPHOCTH JIBYX TUIOCKOCTEH
[leprieHAMKYISIPHOCTD IIIOCKOCTEH: IIPU3HAK
MEePHEH/UKYIIAPHOCTH JIBYX IJIOCKOCTEN
Teopema o Tpéx nepneHUKyIsApax

Teopema o Tpéx neprneHUKyIsIpax

Teopema o Tpéx neprieHIUKYyIspax

Kounrponsnas pabora o remam
"IlepneHIMKYISPHOCTD NPSIMBIX H
Al

miockoctei" ¥ "Yribl Me/ly NpsiMbIMH U
IIOCKOCTSIMH "

IlonsiTe MHOrOrpaHHUKA, OCHOBHbIC
5JIEMEHTHI MHOTOI'PAHHUKA, BLITTYKJIbIE |
HEBBINYKJIbIE MHOI'OTPaHHHKH; Pa3BEPTKA
MHOTOTpaHHHKA

IIpu3ma: n-yroabHas npu3Ma; rpaHu 1
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48

49
50

51

| 52

53

OCHOBaHHS IIPU3MBI; IpsAMasi U HAKJIOHHAs
npu3Mbl; GOKOBas U TOJIHAS [IOBEPXHOCTD
TIPH3MBI

[Tapannenenune 1, npsMOyroibHbIH
napaielienure/l 1 ero CBoHcTBa
[Tupamua: n-yrojipHas mupaMuaa, rpaHd u
OCHOBaHHe IMpamMuJibl; DOKOBasi ¥ MOJIHAS
MOBEPXHOCTh MMPAMHU/IbI; IPABUIIbLHAS U
yce4y€HHas ITMpamMu/ia

[IpaBuiibHbIC MHOTOTPAHHHUKA: TIOHATHE
NPaBUJILHOIO MHOI'OTPaHHHUKA; [TPABUIILHAS
NPU3Ma U [IPaBHIbHAS [THPAMKJIA;
npaBHJIbHAA TPEYTOJIbHAS MUPaMK/Ia U
NPaBHJIBHBIH TETpasAp; KyO
[IpencraBnenue o NpaBHIBHBIX
MHOTOIpaHHHMKaX: OKTad/1p, A0AEKadIp U
MKOCadIP.

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIIBHO TOUKH, NPAMOH, JIOCKOCTH.
DeMeHTHl CHMMETPUH B ITUpaAMHJIaX,
napa’suiesienure1ax, NpaBuIbHbIX
MHOTOrpaHHHKaX

Bbrducnenne 371eMeHTOB MHOTOIPAaHHHKOB:
pébpa, TMaroHalu, yribl

[Tnomaae 60KOBOH MOBEPXHOCTH M MMOJHOHN
NOBEPXHOCTH NPAMOH IIPH3MBIL, [LIOLA/1b
OCHOBaHMH, TeopeMa 0 OOKOBOH
[IOBEPXHOCTHU MPAMOM ITPU3MBbI



54

55
56
57
58
59

60

61
62
63

64

65

66

67

68

[Tnomans GOKOBO MOBEPXHOCTH H
MOBEPXHOCTH MPABIILHOM MHPAMU/IBI,
TeopeMa 0 MIomaaH 60KOBOH ITOBEPXHOCTH
YCEYEHHOH IMUPAMH/IBI

KontponbsHnas padora no reme
"MHuororpaHHuky”

Ionsitne 06 0OBbEME

O0OBEM nUpaMu/ibl

O0BEM THpaMHIBI

O0BEM nupaMu/isl

O0BEM nupaMu/Ib!

OObEM mpH3MBI

O0BeéM npusmel

O6bEM npu3mMel ,

KonTponbhas padora no reme "O0bEMBI
MHOI'OI'PaHHUKOB"

[TosTOpenue, o600UIeHNE CHCTEMATH3AITHS
3HaHui. [locTpoenue ceuenuii B
MHOTOTPaHHHKE

ITorTopenue, 06001meHHe CHCTEMaTH3AIIHS
3HaHWH. BpuKcIeHne pacCTOSHHIA: MEWKITy
JBYMsl TOYKaMH, OT TOYKH 10 OPSIMO, OT
TOYKH J0 IIOCKOCTH, MEXK 1Y
CKpEIMBAIOILIMMHUCS NPAMBIMH

Hroropas koHTposibHas paboTa

[ToBTOpenue, 0600MEenHe cuCcTEMaTH3aIUs
3HaHMil. Beluuciienue yrios: Mexy

CKpCHIHBaOUIUMHUCH NIPAMBIMH, MEXKY



MIPSIMOM H TJIOCKOCTBIO, JIByTPAHHBIX YTIIOB,
YIJIOB MEXY IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



11 KJIACC

Ne n/m

Tema ypoka

Coepa u map: HeHTp, pajnyc, THaMeTp;
TUIOILA/ b OBEPXHOCTH CHEPHI

B3aumHoe pacnosioxkenue cepsl u
IJIOCKOCTH; KacaTelbHas MJI0CKOCTh K
cepe; mioima b chepsl

Hzob6paxenue cdeprl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[{nmHipryecKkas moBepXHOCTh,
o0pa3ylonme HHIHHIPHIECKOH
MOBEPXHOCTH, OCh LIHJIMHIPHYECKOH
MOBEPXHOCTH

Huiunap: ocHoBanus U OOKOBast
MOBEPXHOCTh, 00pazylomas u oCk; IJI0LIA/1b
0OKOBOM U MOJHOH! TTOBEPXHOCTH

N300pakeHne IIMIMH/IPA HA TJIOCKOCTH.
Pa3péprka uununapa. CeueHus HUIMHIpA
(IIJI0CKOCTHIO, apasulebHOH WilH
NEePIeHIHKYISPHOM OCH IUIIMH/IPA)
Konuueckasi NoBepXHOCTh, 00pazytoiue
KOHHYECKOH NOBEPXHOCTH, OCh U BEPIIINHA
KOHHYECKOH MOBEPXHOCTH

zomu\ou OCHOBaHHC H BepllrHa,

Koan4uecTBo 4acoB

Beero

KonrpoibHubie
padoThi

JlaTa
H3ydeHHs

JIEeKTPOHHbIE
uupoBbIe
oOpaszoBaTe/ibHbIE

pecypcehl



(10

11

12

13
14
15

16

L 13

18
19
20

21

o0pasyiomas 1 0Ch; TIOMmA/ b OOKOBOM 1
MOJTHOMN MOBEPXHOCTH

VYceuénublii KOHYC: 00pa3ylolue U BLICOTA;
OCHOBaHHS U OOKOBast IOBEPXHOCTh
H3obpaxkeHne KOHyca Ha INIOCKOCTH.
Pa3péptka konyca. CeueHust KOHyca
(MIIOCKOCTBIO, MapaielbHONH OCHOBAHHIO, H
TJIOCKOCTBIO, MTPOXOJIAIIEH uepe3 BepIInHY)
KomOunanms tes BpalieHus u
MHOTI'OIPaHHUKOB

MHororpaHHUK, ONHUCAHHBIH 0KO0JIO cepshl;
cepa, BlincaHHAsi B MHOMOI'PAHHUK HIIH B
TEJIO BpallleHust

[Tonstue 00 06BEMe. OCHOBHBIE CBOHCTBA
00BEMOB TEJ

OO0BEM HMIMH/IPaA, KOHYCA

O0bEM mapa 1 mioiaab cepsl

[TonoGuble TENA B IPOCTPAHCTRE.
COOTHOLIEHUS MEHTY TUIOLIA/IIMA
MOBEPXHOCTEH, 00bEMaMH TIO100HBIX TEJ
KonTpoasnas padora no remam "Tena
BpaiieHus” u "O6bemMbl Ten"

BekTop Ha IUIOCKOCTH U B IPOCTPAHCTBE
CnoxeHHe ¥ BBIYUTAHHE BEKTOPOB
YMHOMKEHHE BEKTOpa HA YHCIIO
Pasnoskenue BeKTOpa 110 TPEM
HEKOMILTaHapHBIM BekTopaMm. [Ipasuiio
napajielnenuneaa
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23
24
25

26

| 27

28

30

31

Pemenue 3a1a4, CBS3aHHBIX C
[IPUMEHEHHEM [IPABHII JAEHCTBUH C
BEKTOpaMHU

[IpsmoyronpHas cicTeMa KOOpJMHAT B
npoctpancTBe. KoopauHartel BekTopa.
ITpocreiimue 3agaun B KoopAHHATaX

Yroa mexy Bekropamu. CkansipHoe
MIPOH3BEIEHHE BEKTOPOB

Beraucnenue YIII0B MEXKY NMPAMBIMH H
IJIOCKOCTAMHA

KoopimHaTHO-BEKTOPHBIH METOJT IIPH
pEUIEHUU TeOMETPUUYECKHX 3a1a4
KonTposibHas pabota 1o teme "BekTopsl 1
KOOP/IMHATHI B IPOCTpaHCTBE"
[loBTOpenue, obobmenune u
cucreMaTH3anus 3Hanuit. OCHOBHBIC
(urypsl, pakTbl, TEOPEMBI Kypca
[JIAHUMETPHH

IToBTOpeHue, 0b60bIIEeHHE 1
cucTemaTH3anus 3Hanuii. OcHOBHbIE
¢urypel, (pakTsl, TEOpPEMbl Kypca
NJIAHUMETPHH

ITorropenue, o6obieHne 1
cHCTeMaTH3alus 3HaHuiH. 3a1aun
IJIAHUMETPHH U METO/Ibl HX PEIeHUs

[Toropenue, 06o0IeHHE U
cHCTEMAaTH3ALMS 3HAHMH. 3a1auu
IUIAHUMETPHH M METO/Ibl HX PELIeHHUS



lloBTOpenue, 0bobIIeHHE 1
cucTeMaTH3alus 3Hanuil. OcCHOBHBIE

32
burypsl, hakTel, TeOpeMbI Kypca
| CTEPEOMETPHH
33 - Mrorosas xourposbhas paGora
34 [TosTOpenue, obo0ILEeHHE U

CHCTEMATHU3AIHS 3HAHUA

OBIIEE KOJIMYECTBO YACOB T10 ITPOI'PAMME

34



YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLUECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IJIS1 YHEHUKA

* Maremaruka: anreOpa v Hayana MaTeMaTHYECKOTO aHAIN3a, TeOMETPHS.
['eomerpus, 10-11 knacesl/ Atanacsin JI.C., byryzos B.®., Kagomues C.b. u

apyrue, AkuroHepHoe odiectBo «M3narensctBo «lIpocBeienue

METOAUYECKHUE MATEPHAJIbI IUIS1 YUUTEJISI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET



