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MOSICHUTEJILHAS 3AIIMCKA

Paboyas nporpamMa yyeGHoro kypca «I'eomerpus» ©a30BOro ypoBHA s
obyuatomuxes 10 —11 knaccoB paspaboraHa Ha OCHOBC denepalibHOrO
rOCYAapCTBEHHOTO 00pa30BaTEILHONO CTAHAAPTA CPEAHETO obmero o6pazoBaHuA,
¢ yu4ETOM COBPEMEHHBIX MHpPOBBIX ~ TPeOOBaHMH, —MPCABABIACMBIX K
MATEMATHYECKOMY O00pa30BaHWIO, M TPAMMLUMHA POCCHHCKOrO oOpa3oBaHus.
Peanu3aiisi MpOrpaMmbl 00ecTieuMBAET OB/AJACHHE KIHOYEBbIMH KOMICTCHIHAMH,
COCTABIIAIOMMMHE OCHOBY JUIi CAMOPAasBHTHA M HENPEPHIBHOrO 00pa30BaHMs,
11eJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMMHOCTHOIO M TI03HABATEIBHOIO Pa3BUTHA
JIMYHOCTH 00YyUarOIIHXCA.

[EJIU UBYUEHUSA YYEBHOI'O KYPCA

BaxkHOCTh y4eOHOro Kypca TFEOMETPHH Ha YPOBHE CpEaHEro o0miero
oGpasoBarus OOyC/IOBIEHa MPAKTHYECKOH 3HAYMMOCTHIO METANpPEIMETHBIX H
MpEeAMETHBIX Pe3yTbTaToB O0yYeHHs IC€OMCTPMH B HAIPABICHUM JHTHOCTHOTO
pa3BUTHA OO0YYalOIUXCA, (OPMHUPOBAHUA QYHKIMOHATBHOH MaTeMaTHIECKON
rPaMOTHOCTH, H3yUEHHS IPYTUX Y4COHBIX JHCLMILIHH. Pa3suTHe y 00y4aromuxcs
MPABUJIBHBIX MPEACTABIEHNH O CYLIHOCTH M MPOMCXOXKICHHH I€OMETPHHECKHX
aGCTPaKIMHA, COOTHOILICHHH PEANbHOr0 W HAEAbHOro, Xapakrepe OTPaKCHHS
MATEeMaTHUECKON HAyKOil sABJIEHMH W MPOIECCOB pPEATbHOr0 MHpa, MECTC
reoMeTpHH B CHCTEME HAaYK ¥ POJIM MAaTEMaTHYeCKOro MOJIEIMPOBAHHA B HAy1HOM
[I03HAHUH U B MPAKTHKE CTIOCOOCTBYET HOPMHUPOBAHHIO HAYYHOTO MHPOBO33PCHHA
yuamuxcs, a TaKkKe KauyecTB MBIIUICHHs, HEOOXOMMMBIX I ajanTaluy B
COBpPEMEHHOM 00111ecTBE.

['eomeTpust ABIACTCS OAHMM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEAHETO
obiero o0Opa3oBaHus, TaKk Kak O00ECreYyuBacT BO3MOXHOCTb HM3Y4YEHHS KaK
JMCUMIUIMH €CTECTBEHHO-HAYYHOM HANPABICHHOCTH, TAK M T'yMaHUTAPHOM.

Jloruueckoe MbIIIIEHHE, (OPMHPYEMOe OPH H3YYEHHH O0YYalOIIMMHCA
MOHATHUIHBIX OCHOB FE€OMETPHM M MOCTPOEHHH LICTIOUKH JOTMYECKUX YTBEPIKACHHH
B XOJ€ pEIICHHS TEOMETPUYECKHMX 3alad, YMEHHE BbIABMraTb U ONpPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIMOJIB3YIOTCS TPH pElleHHH 3ajlady eCTECTBEHHO-
HAYYHOTO LIMK/4, B YACTHOCTH M3 Kypca (DU3MKH.

YMEHHE OPHEHTHPOBATLCA B MPOCTPAHCTBE MIPACT CYIIECTBEHHYIO POJIb BO
BceX 00JIacTSX JesTelbHOCTH udeioBeka. OpUeHTalus 4YenoBeKa BO BPEMECHHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €ro COLMaibHOro ObiTHs, (opma
OTPAKEHHA OKPYKAIOIIEr0 MHpPA, YCJAOBUE YCHEWHOrO MO3HAHUA W aKTUBHOTO
npeobpa3oBaHusi  AEHCTBUTENbHOCTH.  ONEPUPOBAaHUE  IPOCTPAHCTBEHHBIMH
o0pazamMi OOBEAMHSAECT pa3Hble BUABI y4eOHOM M TPYAOBOHM JCATEIBHOCTH,



gBISETCS ONHMM M3 MPOPECCHOHAIBHO BAXKHBIX KauyeCTB, NOITOMY AKTyallbHa
3ajaya (HOPMHUPOBAHMs y OOYHAIOWMXCSH MPOCTPAHCTBEHHOTO MBILIICHUS KAk
Pa3HOBMIHOCTH OOPA3HOTO MBIUUICHHA — CYHICCTBCHHOTO KOMIOHCHTA B
[OrOTOBKE K NPAKTHYECKOH AEATEIbHOCTH 10 MHOTUM HATPABICHUAM.

Lleb OCBOEHHs MPOrpaMMbl y4eOGHOrO Kypea «"eomerpusi» Ha 0a30BOM
ypoBHe 0O0ydeHus — oOuieoOpa3osaTenbHOE H 00LIEKY/IbTYPHOE Pa3BHTHE
oOyuaromuxcss ~ 4epe3  obecredeHHe  BOSMOXKHOCTH npuobpereHust |
HCIIONB30BAHMS CHCTEMATHYECKMX TEOMETPUUECKMX —3HAHMA H JCHCTBUH,
crieuHYHBIX TEOMETPHH, BO3MOKHOCTH YCIEUIHOr0 NPOAOIIKCHHS 00pa3oBaHus
O CHEeNMaTbHOCTAM, HE CBA3AHHBIM ¢ TIPHKJIAHBIM UCIIOIb30BAaHHEM TE€OMETPHH.

[IporpaMma 1o reomMeTpuu Ha 0a30BOM YPOBHE TpeaHA3HAueHa i
o6yuarommxcs cpeaHel MKoJbl, He HCMBITBIBABIINX 3HAYMTCIBHBIX 3aTPyIHEHHH
Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus. Takum obpa3zoMm, o0ydaroluecs: Ha
6a30BOM yPOBHE JOJDKHBI OCBOMTH OOIIHE MATEMAaTHYECKUE yMCHHA, CBA3AHHDBIC
co crenuduKoii reomerpun M HeoOXOAMMbIE JUIA JKM3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHH MMEIOT BO3MOXKHOCTb H3Y4UTH IEOMETPHIO Oonee
riy0OKO, €CIH B JIaJIbHEHIIEM BO3HHKHCT HEO0OXO0IHMOCTE B T€OMETPHYECKHX
3HAHUAX B MPODECCHOHAIBHON ICATEIbHOCTH.

JlocTHXKEHHE LENH OCBOEHMs TPOTPamMMbl  00ECTICYMBAETCS  PEIICHHEM
COOTBETCTBYIOIMX  331a4. [IpMOpMTETHBIMHM  3ala4aMi  OCBOCHHMA  Kypca
«eomerpun» Ha 6azoBoM ypoBHe B 10—11 kmaccax ABIAIOTCS:

« hopMHUPOBAHHUE TIPEACTABJICHHS O TCOMETPHH KaK 4acTH MUPOBOM KYJIbTYPhbI

M OCO3HAHHE €& B3aUMOCBS3H C OKPYKAKLIHMM MUPOM;

« popMUpOBaHHE TIPEACTABIEHHA O MHOTOrpaHHUKAX M Telax BPAIICHHSA KaK
0 BaXKHEHIIMX MaTeMaTHYECKHX MOJICIAX, MO3BOJIAIOIIMX OINHChIBATH H
H3Y49aTh Pa3sHbIC ABJICHHA OKPYXAIOLICTO MHpa,

« GOpMHUPOBaHHE YMEHHS PACTIO3HABATh HA YEPTEXkKaX, MOJIENAX H B PealbHOM
MHPE MHOTOTPAHHHKH W TEJla BPAILCHHA

* OBIIAZICHHE METOIAMH PpeILeHMs 3aJad Ha MOCTPOEHHsS Ha H300pakeHHAX
NpOCTPAHCTBEHHBIX (QHUIYp;

e OpMHUPOBAHME YMEHUS  ONEPUPOBATH OCHOBHBIMH  TOHATHSAMH O
MHOTOIpaHHMKAaX M Telax BpalleHus U KX OCHOBHBIMH CBOMCTBAMH;

* OBJIAJICHUE AJITOPUTMAMH PELICHUA OCHOBHBIX THUIOB 3a/1a4; ()OpMHUPOBAHHE
YMEHHUS IPOBOAMUTL HECIIOKHBIC [10KA3aTEIbHBIC PACCYKICHHA B XOI€
pelleHUs CTEPEOMETPUYECKHMX 3a4a4 M 3a4a4 C  [PAKTHYCCKHM
COZIEPKAHUEM;

* DA3BUTHE MHTE/IEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00y4arommxcs,

MO3HABATEIbHOW aKTHBHOCTH, UCCIICI0BATCIBCKHX YMEHUMN, KDUTHYHOCTH
MBIILIEHHA;



« hopmupoBanue (yHKUMOHAIBHONW TPAMOTHOCTH, PENEBAHTHOH IeOMETPUH:
YMEHHE PAaclO3HABaTh IPOSBICHHA T€OMETPUYECKHX MOHATHH, 00BEKTOB
M 3aKOHOMEPHOCTEH B peaibHbIX KM3HEHHBIX CHTYAIMAX U MPH H3YYCHUH
Ipyrux  y4eOHBIX  MPEAMETOB,  MPOABICHHA  3aBUCHMOCTCH M
3aKOHOMEPHOCTEH, (POPMYIMPOBATH UX HA A3bIKE FEOMETPHH M CO3/1aBaTh
reOMETPHYECKHE MOJENH, NPHMEHATh OCBOCHHBIH I€OMETPHYECKHH
anmapar Uil pelieHus  NPaKTUKO-OPHEHTHPOBAHHBIX  3az1ady,
MHTEPIPETHPOBATH U OLICHUBATh NOJYYEHHBIE PE3YIbTATHI.

OTINYUTEILHOW 0COOEHHOCTBI NMPOrpaMMbl SIBJISETCS BKIIIOYEHHE B KypC
CTEPEOMETPHM B Hayajle €ro W3y4eHHA 3alad, pelIacMblX Ha ypOBHE
WHTYUTHBHOTO MO3HAHMS, M ONpEAEIEHHBIM 06pa3oM opraHn3oBaHHas pabora Hall
HUMH, 4YTO CIIOCOOCTBYIOT pAa3BHUTHIO JOIHYECKOT0O H TPOCTPAHCTBEHHOIO
MBIILIJIEHHS, CTUMY/JIMPYET MPOTEKaHHE MHTYMTHBHBIX [POIIECCOB, MOTUBUPYET K
JanpHEeHIeMy U3y4eHHIO NIPeIMETA.

[IpeanoYTeHne OTAASTCS HATIISHO-KOHCTPYKTHBHOMY METOAY 00y4eHHs, TO
€CTh TEOPETHYECKHE 3HAHUSA MMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH MPEAMETHO-
[PaKTHUECKOH NeATeNLHOCTH. Pa3sBHTHE NPOCTPAHCTBEHHBIX MPEICTABICHHH Y
yYaluxcsi B Kypce CTEPEOMETPHH MPOBOAMTCSA 3a CuU€T PpElICHHA 3aJ1a4 Ha
CO3JaHME  MPOCTPAHCTBEHHBIX  00pa3oB M  3aJa4 Ha  ONEPHPOBAHHE
npocrpaHcTBeHHbiMEA  obpazamu. Cosnanue ofpasa NpPOBOAMTCS C ONOPOH Ha
HArJASAHOCTh, a OnepupoBaHHe o0pa3oM — B YCIOBHUAX OTBJICYEHHMA OT
HATJIAJHOCTH, MBICJIEHHOTO U3MEHEHHS €r0 UCXOIHOr0 COJCPKAHHS.

OCHOBHBIE coaepskaTenbHbie TMHUM Kypca «eomerpuu» B 10-11 kmaccax:
«MHororpaHHuKny», «[IpsiMbie 1 TIOCKOCTH B IPOCTPAHCTBE», «Tena BpaueHus»,
«BeKTopsI B KOOPAMHATHI B IPOCTPAHCTBE». POPMUPOBAHKE JIOTHYECCKHX YMCHHH
pacmpenensercs He TONbKO [0 COAEPIKATENbHBIM JIHHMAM, HO W MO rojaMm
00y4eHHs Ha YPOBHE CpeaHero obmero 00pasoBaHus.

Conepskanve 00pa30BaHHS, COOTBETCTBYIOLIEE IMPEAMETHBIM pE3ylbTaTaM
ocBoeHms pabodelf MPOrpamMMbl, PACTpPENEIEHHBIM TI0 TOAaM O0y4eHus,
CTPYKTYpHpPOBaHO TakMM o00pa3om, 4YroObl OBIJIeHHE TeOMETPUUECKUMH
MOHATUSIMM M HABBIKAMM OCYIIECTBISIIOCH MOCIEI0BATENIBHO U MOCTYNATENBHO, €
cOOMI0ICHHEM TIPUHIIMITA TIPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHMS BKJIIOYAIHCh B
06LIyI0 CHCTEMY T€OMETPHYECKMX MPEeJICTaBICHUH O00y4aloIUXCs, Pacuupss
yriy0ossist €€, 00pa3ys MPOYHEIE MHOKECTBEHHbIC CBSI3HU.

MECTO YYEBHOI'O KYPCA B YHEBHOM ILVIAHE

Ha u3yueHue reomeTpun oTBOAMTCS 2 yaca B Heaemo B 10 kimacce u 1 yac B

nenemo B 11 knacce, Beero 3a Ba rofa o0ydeHus - 102 yueOHbIX daca.



COJIEP)KAHUE YUYEBHOI'O KYPCA
10 KJIACC

[IpsiMble H IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTCPECOMETPHH. Touka, mnpsamas, MIOCKOCTb,
npocTpaHcTBO. IloHsATHE 00 aKCMOMaTHYeCKOM IIOCTPOCHWH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHH U CIIEICTBHS U3 HUX.

B3auMHOe pAClONOXKECHUE TMPSAMbIX B TMPOCTPAHCTBE. MNEPCCCKAIOIIUECH,
mapannenbHble M CKpemuBaiomuecs mnpsmbie. [lapanienbHOCTh  MPAMBIX  H
[UIOCKOCTEH B MNPOCTPAaHCTBE: MNapajie/ibHble NpsMble B TIPOCTPAHCTBE,
NapauIe/ibHOCTh TPEX MPAMBIX; MAPAICIbHOCTD NPSAMON M TUIOCKOCTH. YTIbI €
COHANpPABJIECHHBIMH CTOPOHAMH, YroJl MEKAY MPAMbIMH B IpPOCTPAHCTBE.
[TapannenpbHOCTh  IUIOCKOCTEH:  MapajiebHBIC  IUIOCKOCTH, CBOHCTBA
napajienbHpiX riockoctei. I[lpocreffiie NpOCTPAHCTBEHHbIC Gurypsr  Ha
MIOCKOCTH: TETPadIp, Ky0, MapalIe/euIIe]; OCTPOCHHE CCYCHHH.

[epreHAMKYISPHOCTD NPAMOi U IUIOCKOCTH: NEPIEHAMKY/IAPHBIC NPAMBIC B
MPOCTPAHCTBE, NPAMbIE TNApajlle/ibHbIe W MEPINECHAMKY/IAPHbIC K IIOCKOCTH,
PU3HAK TIEPTICHIUKYISPHOCTH MNPSMOM M TUIOCKOCTH, Teopema 0 NpsAMOH
TIEpPHEH/NKYIAPHOH TIOCKOCTH. YTIIbl B MPOCTPAHCTBE: Yrojl MEKIY NpAMOH H
IJIOCKOCTBIO;  JBYIPAaHHBIA  yron, JHMHEHHBIA Yroa  ABYIPaHHOro  yrija.
TlepnenauMKy/IAp ¥ HAKIOHHBIC: PACCTOSHHE OT TOYKHM /IO TIIOCKOCTH, PaCCTOAHHME
Or TOpaAMOit  JI0  IUIOCKOCTH,  MpOEKUMs  (HUrypel ~ Ha  IUIOCKOCTD.
[TepneHMKyISIPHOCT  MIIOCKOCTEH:  MpPH3HAK  MEPNEHANKYIAPHOCTH  JIBYX
rwiockocteit. Teopema o TPEX MEPNeHANKYIsApax.

MHororpaHHHKH

[ToHATHE MHOIMOIPAaHHHKA, OCHOBHBIE 3JICMCHTbl MHOTOIrpaHHHKA, BBITYKIIBIC
1 HEBBIMYKIIbIE MHOTOTPAHHMKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yroabHas
MPU3Ma; TPAHH M OCHOBAHMs MPH3MBI; MPAMas M HAKJIOHHAs MPH3MBI; OOKOBAA H
MoTHAS MOBEPXHOCTh NIPH3MBI. [lapannenenunen, IPSMOYT OJIbHBIH
napajienenunes 1 ero cpodicrsa. Ilupamupa: n-yrompHas nupaMuja, rpaHd H
OCHOBaHHUE IUPAMHU/Ibl; OOKOBAs M MOJHAS [TOBEPXHOCTh MUPAMK/IbI; PABHIIbHAS H
yceyéHHAas TMpaMuia. OJIEMEHTbl [PU3MBI WM ITMPAMHIBL. [IpaBuiibHbIE
MHOTOIPaHHUKH: [OHATHE TPABUIILHOIO MHOrOIpaHHMKA; NpaBWibHAsA NPU3Ma H
NpaBWiIbHAS [HPAMHIA; MPaBUIbHAS TPEYro/lbHAs NMpaMuIa M NpaBUITbHBIN
terpadap; kyb. [IpeactaBneHue O NpaBWIBHBIX MHOTOIPAHHHKAX: OKTa3Ap,
noznexadap u uxocasap. CedeHHus NPU3Mbl U MAPaMHJIbL.

CUMMeETpHUsi B TIPOCTPAHCTBE: CHMMETPUS OTHOCHTE/IBHO TOYKH, pSMOH,
[UTOCKOCTH.  DJIEMEHTBI CHMMETPHM B  IHpaMHIax, Napajienenunenax,
MPaBUJIbHBIX MHOTOI'PaHHMKAX.



BhIukcI€HHE 3JEMEHTOB MHOIOrPaHHUKOB: pEOpa, [AMaroHaji, Yribl.
[liowaas OOKOBOH TMMOBEPXHOCTH M TOJHON TOBEPXHOCTH MNPAMON MPH3MBbI,
IO OCHOBaHHWH, TeopeMa O OOKOBOW TOBEPXHOCTH MPAMOH IPU3MBL.
[nomaap OOKOBOH MOBEPXHOCTH M TMOBEPXHOCTH IIPABHUILHOM MHPAMHIIBL,
TeopeMa O IUIOWaaH YCEUEHHOM MUpaMU/Ibl. [Tousitue 00 00BEMEe. OOBEM
MUpaMH/Ibl, IIPH3MBbI.

[Tonobupie Tena B mpoctpaHcTBe. COOTHOLIEHHS MEXAY TUIONIANsMH
MOBEPXHOCTEH, 00bEMaMK NOJOOHBIX TE.

11 KJIACC

Tesia BpameHust

[{unuHapuyecKkas MOBEPXHOCTB, obpasymolue LHJTHHIPHYECKOM
OBEPXHOCTH, OCh LMJIMHIPUYECKOH TMOBEPXHOCTH. L{HIMHAP: OCHOBAHHS H
GoKOBas MOBEPXHOCTb, 00pasylowas M OCb; IUIOMAAb OOKOBOW M TIONHOM
MIOBEPXHOCTH.

Konnueckas MOBEPXHOCTh, 00pa3ylole KOHHYECKOH MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MoBepXHOCTH. KOHYC: 0OCHOBaHMe 1 BepLIMHA, 0Opasyiolias
M OCh, IUIOMAAb OOKOBOW MW TIOJHONH IOBEPXHOCTH. YCEYCHHBIH KOHYC:
00pa3yromKe U BbICOTA; OCHOBAaHMs M OOKOBAasi TIOBEPXHOCTb.

Chepa ¥ Imap: LEHTp, pajuyc, AUAMETP; IUIOMAnb TIOBEPXHOCTH CQepel.
B3anMHOE pacnonoxkenue cdepbl U IIOCKOCTH; KacaTelbHas MIOCKOCTb K cdepe;
riomanb chepoi.

M300paxkeHue Ten BpalleHHUs Ha TIO0CKOCTH. Pa3BEépTka UMIMHAPA U KOHYCA.

KoMGuHanmu Tenl BpalICHMSs H  MHOIOTPAHHMKOB. MHOrorpaHHuK,
omucaHHBIi okomo cdepsl; chepa, BIOMCAHHAs B MHOTOTPAHHHUK, HIH TEIO
BpALLCHHS.

[Mousitie 06 06béMe. OcHOBHBIE cBOHCTBA 00BEMOB Teil. TeopeMa 06 00bEME
IIPAMOYTONBLHOrO Tapajiefenuneaa 1 cieacTsua u3 Hed. OObEM NMIMHIDA,
koHyca. O6BEM mrapa u niomans chepsl.

[logoOubie Tena B mnpocTpaHcTBe. COOTHOLIEHHS MEXIY IUIOLIAASMH
MOBEPXHOCTEH, 00bEMaMH NOAOOHBIX TEIL.

Ceuenunss LWIMHApA (NApANICIbHO M TEPIEHAHKYIAPHO OCH), CEYCHMS
KOHyca (mapajuiejbHOe OCHOBAHHMIO M TIPOXOAAIIEE YEPE3 BEPIIMHY), CEYCHHSA
mapa.

BeKTOpbI H KOOPAHHATHI B NPOCTPAHCTBE

BekTop Ha MIOCKOCTH U B MPOCTPAHCTBE. CII0KEHUE U BbIYMTAHHE BEKTOPOB.
YMHOKEHHME BEKTOPa Ha 4uciI0. PasiokeHue BEKTOpa 1o TPEM HCKOMIUTaHAPHBIM
BekropaM. IlpaBuno mapamuienenunena. PemicHue 3azad, CBA3AHHBIX €
NpUMEHEHHeM TpaBui JeiicTBuit ¢ BekrTopamu. I[IpsmoyrosnbHas cuCTeMa



KOOpAMHAT B npocTpaHcTe. KOOpAMHATBI BEKTOPA. [Tpocreiimmne 3ama4d B
KOOpAMHaTax. Yrom Mexay Bekropamu. CKansApHOE MPOU3BEICHHE BEKTOPOB.
BelunclieHHE YTJIOB MEXKIAY MPSAMBIMH H IUIOCKOCTAMH. KoopauHaTHO-BEKTOPHBIH
METO/]1 IIPY PELICHUU M'COMETPUICCKHUX 3a/1aH.



IIJIAHUPYEMBIE PE3YJIbTATDI

JJMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMA MPOTrPAMMBL yyeGHOro Inpeamera
«MaremMaTuka» XapakTCpu3yrTCs:

I'paxkaanckoe BOCTIUTAHHE:

c)OPMHUPOBAHHOCTBIO TPAXKIAHCKOH MO3HIIHA 00y4aromerocs Kak akTHBHOTO
M OTBETCTBEHHOrO WIEHa poccuiickoro —oOuiecTBa, NPEACTaBJICHHCM O
MATEeMaTHUECKMX OCHOBAaX (DYHKIIMOHMPOBAHHS Pa3IHYHBIX CTPYKTYD, SIBJICHUM,
Mponeayp TIPakIaHCKOro 00LecTBa (BbIGOpBI, OMPOCHI M Tp.), YMEHHEM
B3aMMOICHCTBOBAT, C CONMAJBHBIMM WHCTUTYTaMH B COOTBETCTBMM C  MX
(GyHKIMAMU U Ha3HAYCHUEM.

ITaTpHOTHYECKOE BOCMHTAHHE!

c)OPMHUPOBAHHOCTBIO POCCUACKOH rpaXk1aHCKON MACHTHYHOCTH, YBOKECHUA K
MPONIIOMY M HACTOAIIEMY POCCHHCKOH MaTeMaTHKH, ICHHOCTHBIM OTHOUIEHUEM K
JIOCTIKEHUAM POCCUMCKHX MAaTEMATHKOB M POCCHHCKOH MaTEMAaTUYECKON LIKOJIBL,
K HMCIIONb30BAHMIO ATHUX JOCTHXKEHWH B JAPYIMX HayKax, TCXHOJIOTHAX, chepax
IKOHOMHKH.

JIyX0OBHO-HPABCTBEHHOI'0 BOCTIHTAHMA:

OCO3HAHUEM IyXOBHBIX LEHHOCTEN POCCUHCKOTO Hapoza,
chOpMHPOBAHHOCTBIO ~ HPABCTBEHHOI'O ~ CO3HAHMA,  ITHHECKOrO MOBEICHUA,
CBSI3AHHOTO ¢ MPAKTUYECKHUM MPUMEHEHHEM NOCTHKCHHH HAYKH ¥ ICATCIbHOCTBIO
y4EHOr0; OCO3HAHHEM JIMYHOIO BKJIaa B MOCTPOCHHE YCTOWYMBOrO OY/yLIEro.

JeTeTHuecKoe BOCIUTAHHE:

CTETHYECKHM OTHOLICHHEM K MHPY, BKIKOYAsg ICTETHKY MAaTEMaTHYCCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peILeHHH, pacCyKIAECHHH,
BOCIIPMHMYUBOCTBIO K MATEMATHYECKUM aCIeKTaM pasjinyHbIX BH/I0B HCKYCCTBA.

Du3HYecKoe BOCIIHTAHHKE:

cOPMUPOBAHHOCTRK) YMEHUS TPUMEHATh MATEMaTHYCCKMC 3HAHHA B
MHTEpecax 3/10poBoro ¥ 0e301acHoro o0pasa XKM3HH, OTBETCTBCHHOrO OTHOIICHHA
K CBOEMY 3/I0POBbIO (370pPOBOE MHUTAHHME, COAIIAHCMPOBAHHBIA PEKHM 3aHATHH H

OT/bIXa, peryssipHas buznueckas aAKTUBHOCTD); (hU3UIECKOro
COBEPIIEHCTBOBAHUS, npu 3AHATUAX CTIIOPTHBHO-03I0POBUTEIILHOM
IEATETbHOCTBIO.

TpynoBoe BocnnHTaHHE:

FOTOBHOCTBIO K TPYY, OCO3HAHHEM LIEHHOCTH TPYA0JOOUS; MHTEPECOM K
pasnuyHbIM  cdepaM  NPODECCHOHATBHOH — JICATEIBHOCTH, — CBA3AHHBIM  C
MATCMATHKON M €& MPHIOKEHHMAMH, YMCHHEM COBEpLIATh OCO3HAHHBIH BBHIGOP
Oyayumein npodeccHd W pealH30BbIBaTh COOCTBEHHBIC JKH3HEHHBIC IUIAHbI,



FOTOBHOCTBIO M  CMOCOBHOCTBIO K  MaTeMaTH4eckoMy —OOpa3oBaHHIO U
camMo00pa30BaHMI0 HA MPOTSHKEHHH BCEH JKU3HM; TOTOBHOCTBIO K aKTHBHOMY
YUaCTHIO B PELLICHMHU MPAKTHIECKHX 33134 MaTeMaTH4YECKOH HApPaBJICHHOCTH.

JKOJOTHYECKOE BOCIIHTAHHE:

C(HOPMHPOBAHHOCTBIO IKOIOrHYECKOH Ky/IbTYpbl, MOHHMAHHEM  BIHAHHA
COLHATILHO-3KOHOMHYECKHX IMPOIeCCOB Ha COCTOAHHC [PHPOAHOH H COLMAIbHON
Cpebl, OCO3HAHWEM  IJI00ANbHOrO — XapakTepa — SKOIOTHYECKHX npobiem;
OpHEHTAallMell Ha NPUMCHEHHE MATEMATHYCCKHX 3HAHHM /18 pellieHus 3a/1a4 B
06aCTH  OKpY’Kalolleil Cpebl, IUIAHUPOBAHMS TMOCTYNIKOB M OLUCHKH HX
BO3MOYXKHBIX TTOCJIEICTBH Il OKPY KAIOIIEH CPE/Ibl.

[leHHOCTH HAYYHOI'0 MO3HAHHSA:

c)OpMHUPOBAHHOCTHEO MHPOBO33PCHHS, COOTBETCTBYIOLICrO COBPEMEHHOMY
YPOBHIO  Pa3BUTHA HAYKH H OOIECTBEHHOH  MPaKTHKH, TOHHMaHHUEM
MaTeMATHUeCKOl HAyKH Kak C(epbl YelOBEYecKOi JesTeNbHOCTH, JTanos €€
PAa3BUTHA W 3HAYAMOCTH JUIS DPA3BHTHA LMBUIM3ALMH; OBIAJACHUEM A3BIKOM
MATEMATHKH M MaTeMaTHYeCKOi KyIbTYpOH Kak CpEACTBOM IMO3HAaHWA MHpa,
FOTOBHOCTBIO OCYLIECTBIIATH MPOEKTHYIO H HCCICI0BATENbCKYIO ACATCILHOCTH
WHIMBH/1yaJbHO U B I'PYMIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE PE3y/IbTaThl OCBOCHHA INPOrpaMMbl y4e0HOro mpeamera
«MaremMaTiKa» XapaKTepU3yHTCs OBJIa/ICHUEM YHUBEPCAITbHBIMH
NOZHABAMENbHOIMU — OCLCMBUSAMU,  VHUBEPCANbHBIMU — KOMMYHUKAMUBHbIMU
OeticmeUAMU, YHUBEPCATbHLIMU PECYIAMUBHLIMU OCHUCMBUIMU.

1)  Vuusepcanvhvie — nosnaeamenvHvle  Oelicmeus, — obecneuusaom
opmuposanue 6az08blx KOCHUMUBHWIX NPOYeccos obyyaruuxcs (oceoenue
MEMoO008  NO3ZHAHUA  OKPYICAIOWe20  Mupd,  npumeHenue  J102UYeCKUXx,

UCCe008amMebCKUX onepayuli, ymeHut pabomams ¢ ungopmayueii).
bazoBrie noruuyeckue nelcTRUNA:

* BBIABJIATD M XapaKTEPH30BaTh CYLICCTBEHHBIC NPH3HAKH MaTEMAaTHYECKHX
00BEKTOB, MOHATHI, OTHOLIEHWH MEXIYy MNOHATHAMH; (OPMYIUPOBATH
OIpe/Ie/IEeHHs  TNOHATHH, YCTaHaBIMBaTb CYLIECTBEHHbIH  IPH3HAK
Kiaccu(UKAIK, OCHOBAHMA JUIs OOOOMIEHWS W CPaBHCHUS, KPUTEPUH
MPOBOJAMMOI0 aHAJIN3a;

¢ BOCIPUHHUMATL,  (HOpMYIHpPOBaTL M [peoOpa3oBbIBATH  CYXKICHHSA:
YTBEPAMTEIbHBIE M OTPULATENbHBIC, €JUHWUYHBIC, YACTHBIC M OOLLME,
YCIIOBHBIE;

¢BBIABIIATH  MATEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBS3H  H
NpOTUBOpeYMss B (pakTax, MJAHHBIX, HAOIIOAEGHUSX M YTBEPKACHHUSX;



npejiarath ~ KPUTEPMH /IS BBIABICHHMS  3aKOHOMEDHOCTEH M
MPOTHBOPEYHI;

e ICJIATh BBIBOABI C MWCIOJIL30BAHUEM 3aKOHOB JIOTHKH, NCAYKTHBHBIX H
MHIYKTHBHBIX YMO3aKIIOYEHHUH, YMO3aK/IIOYEHHH 10 aHAJIOTHH,

* [IPOBOJUTH CaMOCTOSATEIBHO JI0Ka3aTeNbCTBa MaTeMaTHYECKUX
YTBEpIKACHHH (IIpAMBIE H OT HPOTHBHOIO), BHICTPaUBATh apryMEHTALHIO,
NPUBOAMTE TPUMEPHl M KOHTPIPHUMEpPHI; OOOCHOBKIBATH COOCTBEHHBIE
CYX/I€HUS U BBIBO/bI;

«BbIOMpaTh Crnoco0 peuieHus y4eOHOH 3a1ayd (CpaBHMBaTb HECKOJIBKO
BAPMAHTOB pelleHus, BbIOMpaTh HanOonee NOAXOAAIIMH € Y4ETOM
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPHTEPHEB).

ba3zoBbie ncciie10BaTENIbCKHE JEHCTBHA:

* UCTIO/Ib30BAaTh BOMNPOCHI KaK HCCIEA0BATEIBCKHI HHCTPYMEHT IO3HAHHS,
dopMyupoBaTe BOMPOCH!, (UKCUPYIOIIKE MPOTHBOpEYHE, Mpodiaemy,
yCTaHaBIMBaTh  KMCKOMOE W  JaHHOe, (OpPMHPOBAThL  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HUIIMIO, MHCHHE,

« IPOBOJIMTH CAMOCTOATE/IbHO CIVIAHHPOBAHHBIH YKCIIEPHMEHT, HCCIIE0BAHHE
110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMAaTHYeCKOro oObeKTa, SABJICHMS,
nporecca, BBIABICHHIO 3aBHCUMOCTEH MEX1y OOBEKTaMH, SBJICHUAMH,
IPOLIECCAMH,;

¢ CAMOCTOATENBHO (OPMYIHPOBATh 0000MIEHHA M BBIBOABI IO PE3yjbTaTaM
MPOBEAEHHOr0 HAOMIOACHUS, MCCIEI0BAHMs, OLEHUBATh J0CTOBEPHOCTH
MOJY4EHHBIX PE3y/IbTaTOB, BHIBOJAOB U 0000IICHHIH;

« IPOTHO3HPOBATH BO3MOXKHOE DPAa3BUTHE IMpolecca, a TaKKe BBIJABHIaTh
NPEANOIOKEHHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSAX.

Pa6ota ¢ nndgopmanuei:

« BLIABIIATE JeUIUThl HHGOPMALMH, TaHHBIX, HEOOXOAUMBIX Ul OTBETA HA
BOTIPOC H VISl PELLIEHHS 3aa4H;

« BEIOMPATh HHPOPMALMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIIOB, aHAJIM3HPOBATD,
CHCTEMAaTH3HPOBAaTh W HHTCPIPETHPOBATh HHPOPMALMIO PasITHIHBIX
BHI0B U (OPM NPEACTABICHHUSA;

« CTPYKTYPHPOBaTh WHGOPMALHIO, NPECTABIATh €€ B pasaMuHbIX (hopmax,
WLTIOCTPUPOBATH Tpauyecky;

* OLICHUBATH HAIEKHOCTD UH(pOpMaLUH no CaMOCTOSITENIBHO
copMynHPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanivHvie  KOMMYHUKamu@Hvle Oelicmeus, obecnedusaiom

CHOPMUPOBAHHOCHD COYUANBHBIX HABBIKOE 00YHAIOUUXCSL.

O0menmue:



« BOCIIPHHAMATHL U QOPMYTHPOBATH CYKICHHA B COOTBCTCTBHH C yCIOBHAMH
M LEeIAMH OOIIEHHMs; fCHO, TOYHO, I'PaMOTHO BBIPAXKATh CBOKO TOUKY
3peHHS B YCTHBIX M MHCHMEHHBIX TEKCTaX, aBaThb MOACHCHHA IO XOLYy
pelIeHHs 3a/1a49H, KOMMEHTHPOBATH NOXYYCHHBIA PE3yNIbTaT,

¢B X0¢ 00CYXK/ACHHs 3a/1aBaTb BONPOCHL M0 CYIIECTBY 00Cyk1aEMOH TEMBI,
npo0JieMbl, pelIaeMoi 3a/1a4H, BbICKa3bIBaTh H/ICH, Halle/IeHHbIE Ha MOHCK
DELICHMs; COTOCTABIATE CBOM CYXJCHHS C  CYXICHHIMHM JIPYTHX
YUACTHUKOB [HAIOra, 0OHApYKHMBATh PA3MYMe W CXOACTBO MO3ULHH; B
KOPPEKTHO# (hopMe (HOpMYIUPOBaTh Pa3HOTIACHS, CBOX BO3PAKCHHA,

« [PE/ICTABIATH PE3YIbTATHI PEUIEHHS! 381841, IKCTIEPUMEHTA, UCCIICI0BAHMNA,
NPOEKTa; CaMOCTOATENBHO BIOMPaTh (HOPMAT BBICTYILICHUA C y4ETOM
3a/1a4 MPE3EHTALMH H 0COOEHHOCTEH ayIMTOPHH.

CoTpyAHHYECTBO:

« IOHMMATD ¥ MCTIONB30BATH NIPEMMYIIIECTBA KOMAHIHON M MHHBHIYaIbHOH
paGoThl Mpy peleHun y4eGHbIX 3a1ady; MPUHUMATE UETh COBMECTHOM
JeATETBHOCTH, IUTAHHPOBATH  OPraHU3alMI0  COBMECTHOH paboThI,
pacrmpelensTh BHAB PabOT, I0rOBAPHBATECH, 00CyXaaTh IMpOIECC H
pe3y/bTaT paboThl; 000011aTh MHEHHA HECKOJIBKHX JIO/ICH;

e y4ACTBOBATH B IPYNNOBBIX hopmax padoThl (obcysx1eHusi, 0OMEH MHEHHH,
«MO3TOBBIE IUTYPMBI» M MHbIE); BBITIONHATH CBOK 4acTb PabOTHl H
KOOPIMHUPOBATh CBOM JEHCTBMA C JAPYTMMHM “ICHAMH KOMaHIEBI,
OLIEHMBATH KAYECTBO CBOErO BKJIaAa B OOIIMA NPOILYKT 110 KPUTEPHSM,
chOpMyTHPOBAHHBIM Y4aCTHUKAMH B3aHMOJIEHCTBHSL.

3) Vuusepcanorvie — pecyramusHvle  Oeticmeus, obecneyusarom
¢0leIpO€0HU€ CMBICHI08bIX YCIMAHOB0K U MHCUIHEHHBIX HABBLIKOB TUHHOCMU.
Camoopranusanus:

o COCTABJISITh TUIAH, AJIFOPUTM PELIEHUs 33/1a4H, BBIOMPATh Cr0CO0 PEIeHHs ¢
V4ETOM HMEOLIHXCSA PECYPCOB H COOCTBEHHBIX BO3MOJKHOCTEH,
apryMeHTHUpPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PEILICHHH ¢ y4€TOM HOBOH
HH(pOpMaLUH.

CaMOKOHTPOJIb:

eBJIAZICTh HABBIKAMH  TMO3HABATEIbHOM  pedieKcCHH Kak  OCO3HAHMA
COBEpPLUAEMBIX ACHCTBUII M MBICIHUTEIbHBIX MPOLECCOB, HX PE3YJIbTATOB;
BIAJETh CIoco0amMH  CaMOTIPOBEPKH, CAMOKOHTPOJS —Mpoiecca M|
pe3yJsibTaTa pellieHs] MaTeMaTUYeCKOMN 3a/1a4u;

o IPEIBUICTH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh [PH PELIEHUH 3a/a4H,
BHOCHTb KOPPEKTHBBI B [EATEIBHOCTH HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAMIEHHBIX OMIMOOK, BBISIBIEHHBIX TPYAHOCTEH;



¢ OLICHMBATh COOTBETCTBHE PE3yNbTaTa LETH U YCIOBUSM, OOBACHATH
NMPUYHHBI JOCTHKEHHS WIM HEIOCTHKEHHS Pe3yIbTaToB JEATENbHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIbTATHI

10 KJIACC

OnepupoBaTh NOHATHAMH: TOYKA, TPAMas, IIIOCKOCTD.

IIpUMEHATh aKCHOMBI CTEPEOMETPHH M CJCICTBHA W3 HHX TPH PCIICHHH
reOMEeTPUYECKHX 3a/1ay.

OrnepupoBaTh MOHATUSIMHU: NAPAUIENbHOCTD H HEPNEHAMKYIAPHOCTD NPAMBIX
H TUIOCKOCTEMH.

KiracCHULMPOBaTh B3aMMHOE DACIONOKEHHE MNPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBarh MOHATHAMHM: JBYTDAHHBIH yros, rpaHd ABYrPaHHOro yria,
pe6po ABYrpaHHOTO Yria; JMUHEHHBIH yroi ABYTPAHHOrO YIia; rpaaycHas Mepa
JIBYTPAHHOTr'O YTrlIa.

OnepupoBaTh TMOHATHAMH: MHOTOTPAHHHMK, BBIMYKIBIH H HEBBIIYKJIbIH
MHOTOTPAHHHK, 3JIEMEHThl MHOTOrPaHHMKA, PABUJIbHBIH MHOIOrpaHHUK.

Pacrio3HaBaTh OCHOBHbIE BHJIbI MHOIOrPaHHHMKOB (IIMpaMMia; Mpu3Ma,
MPAMOYTOJIbHBIN Mapajuiesienunes, Kyo).

KnaccuduumpoBath ~ MHOTOTPAaHHMKM,  BbiOMpas ~ OCHOBaHHA  [JIA
knaccMUKAMH (BBINYKJIBIE M HEBBIMYK/IbIE MHOTOIPAHHHMKH; IPAaBHIIbHBIC
MHOTOrPAHHHMKH; [IPSAMBIE ¥ HAKJIOHHBIE IPH3MBI, NAPAILICICITHIIC/IbI).

OrmnepupoBaTh MOHATHAMHM: CEKYLLAs [IOCKOCTh, CCYCHUE MHOI O PAHHUKOB.

OOGBACHATH MPHHIHUIIBI IOCTPOEHUS CEYEHHH, UCIIONIB3Ys METO/L CIIE/I0B.

Ctpouth CEYCHHA MHOTOTPAHHHKOB METOAOM  CJIE€I0B,  BBINOIHATDH
(BBIHOCHBIE) IJIOCKHE HYEPTEXKH M3 PUCYHKOB NPOCThIX OOBEMHBIX (QUIYp: BHI
CBEpPXY, COOKY, CHH3Y.

PelnaTte 3a1aun Ha HAX0XKIEHUE TE€OMETPUYECKHX BEIMYUH 10 o0pa3uaM Wiu
QITOPUTMAM, TPUMEHAS W3BECTHHIC AHATUTHYECKAE METOIbI IPU pPEHICHUH
CTaH/IaPTHBIX MAaTEMaTHYECKHUX 3a/1a4 HA BHIYMCICHHE PACCTOSHUM MEXAY JABYMS
TOYKAMHM, OT TOYKM JO MPSAMOH, OT TOYKHW [O TJIOCKOCTH, MEXKAY
CKPELIMBAIOIUMHUCS MPAMBIMH.

PemaTe 3a1ayu Ha HAX0KIACHUE FEOMETPHYECKHUX BEIMYHH MO 00pa3uam uiH
IrOpUTMaM, MPHUMEHSS M3BECTHBIC AHAIMTUYECKUE METOAbl I[IPH PELICHHH
CTAaHJApPTHBIX ~MaTEMaTHMYECKMX 3a/ad Ha  BBIYMCICHHUE YIJIOB  MEXIY
CKPELUMBAIOILMMHUCA NPAMBIMH, MEKIAY MPAMOH W  IUIOCKOCTBK), MEKAY
MJIOCKOCTSAMH, ABYTPAHHBIX YTIIOB.



BoIuncIsTh 00bEMBI M IUTOMAAM NOBEPXHOCTEH MHOrOrpaHHMKOB (NPH3Ma,
mUpaMMaa) ¢ [pUMeHeHHeM  (OpMyIs;  BBIYMCIATH  COOTHOIICHHA  MEKIY
[UIOMASMHY TTOBEPXHOCTEH, 00bEMaMH MOIO00HBIX MHOIOr PAHHHUKOB.

OnepupoBaTh MOHATHSMH: CUMMETPHS B TMPOCTPAHCTBE; LEHTP, OCh H
[UIOCKOCTb CUMMETPHH; LIEHTP, OCb U IUIOCKOCTb CHMMETPHH (Gurypsi.

W3BiekaTb, NpeoOpasoBbiBaTh H HHTEPIPETHPOBATh HH(OPMALMIO O
[IPOCTPAHCTBEHHBIX EOMETPHIECKHX (DHUTYpaX, NPENCTABICHHYIO HA HEPTOKAX U
pUCYHKaX.

[TpuMeHATh reoMeTpHuecKue (GakThl [Uld PEIICHAS CTEPEOMETPHUCCKHX
3a/1a4, MPEATOIATAIONIMX HECKOIBKO LIAroB PELICHHUS, €CITH YCIOBHA NIPUMCHCHAA
3a/1aHbl B ABHOH (opme.

[IpuMeHATbL  NpoOCTefliMe TMpOrpamMMHbIC  CPENCTBA M BICKTPOHHO-
KOMMYHHKAIIHOHHbIE CHCTEMBI TP PECLICHHU CTCPEOMETPHICCKHX 3a/1a4.

[IpHBOAMTH NpPUMEPbl MATEMAaTHUECKHX 3AKOHOMEPHOCTEH B MPUPOAE H
’KH3HM, PACIIO3HABATH MPOSBIECHHE 3aKOHOB N'€OMETPHH B HCKYCCTBE.

[IpuMEHATH MOTy4YCHHBIE 3HAHWS HA TMPAKTHKE: aHAJIM3HPOBATH PEAJIBHBIC
CHTYalldM M TIPUMEHSTH H3y4YEHHBIE [MOHATHA B IPOLECCC IOMCKa pCHICHHA
MareMatideckn COPMYJIMPOBAHHOH NPOOIEMbI, MOAENMPOBATh  PCAIbHBIC
CHTyalldd Ha $53bIKe TI€OMETPUM, HCCIIe0BaTh IMOCTPOCHHbIE MOACIH  C
HCIIONTB30BAHMEM T€OMETPHUECKUX TIOHSTHI M TEOPEM, anmapara ajire0psl; pemarb
MpaKTUYECKHE 3aJ1a4H, CBA3AHHbIE C HAXOXKIEHHEM I€OMETPHYECKUX BETHIHH.

11 KJIACC

OrepupoBaTh MOHATHAMH: LMIMHAPHYECKAs MOBEPXHOCTh, 00pa3ylomue
UMIHHAPHYECKONH  TMOBEPXHOCTH;  ILMJIMHADP,  KOHMYECKas  MOBEPXHOCTH,
00pa3syrolIHe KOHHYECKO# II0BEPXHOCTH, KOHYC; c(hepuueckas MOBEPXHOCTD.

PacrniozHaBath Tea BpameHus (LWHIMHAP, KOHYC, cdepa U wap).

OOBIACHATH CIIOCOOBI MOTYUEHUS TEJl BpAILEHHS.

KnaccuhuuuporaTs B3aUMHOE pacrnonokeHue cepsl U II0CKOCTH.

OHEPHPOBEITI: IMOHATHUAMHM [LlﬂpOBOf;l CEIrMEHT, OCHOBAHHE CCI'MCHTA, BbICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOS, BLICOTA LIAPOBOIO CJION;
[LIAPOBOM CEKTOP.

Beruncnasate O00BEMBI M IUIONIAAM  [OBEPXHOCTEH Tel  BpallleHHs,
reOMETPUYCCKUX TEJ ¢ MPUMEHEHHEM HOPMYIL.

OnepupoBaTh TMOHATHAMH: MHOIOIPaHHHK, BIIMCAaHHbIH B chepy H
OMUCaHHbIM OKOJIO cdepbl; chepa, BOMCAHHAA B MHOIOIPAHHMK WM TEJIO
BpaLLCHHS.

BEIYHCIIATE COOTHOIIEHHUS MEXIY TUIONIAASMH MOBEPXHOCTEH U 00BEMaMH
MOJ00HBIX TEJI.



M300paxarh u3yuaemble QUIypbl OT PYKH M C NPHMEHEHHEM MPOCTHIX
4epTEXKHBIX HHCTPYMEHTOB.

BBIMOMHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX 00BEMHBIX
duryp: Bua cBepxy, cOOKY, CHU3Y,; CTPOUTH CEUCHHS TE/ BPAILICHHA.

W3BcKaTb, WMHTEPNPETHPOBATH M NpeoOpa3oBbIBATH WH(MOPMALHIO O
POCTPAHCTBEHHBIX MEOMETPHYECKHX (PHIypax, NMpPEICTaBIEHHYIO Ha 4epTexkax H
pPHUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B POCTPAHCTBCE.

BRINONHAT, JEHCTBHSA CJOKEHHS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHS BEKTOPA HA YMCII0, O0BACHATH, KAKKIMH CBOHCTBAMH OHH o01aaaror.

[IpMeHATb NPaBUIIO Napaenenunena.

OnepupoBaTh MOHITUSIMH: 1€KaPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yroia MEex1y
BEKTOPAMH, CKAJISIPHOE MPOU3BE/IEHUE BEKTOPOB, KOJLIMHEAPHBIC U KOMILTAHAPHBIC
BEKTOPBI.

HaxosuTh CyMMy BEKTOPOB M NIPOM3BEICHUE BEKTOPA HA YKCIIO, IOl MEKIY
BEKTOPAMH, CKAJApPHOE IPOM3BEICHHE, pacKiIaiblBaTb BEKTOp MO JABYM
HEKOJUJIMHEAPHBIM BEKTOPAM.

3asaBaTh MJIOCKOCTh YPABHEHHEM B [1€KaPTOBOM CHCTEME KOOP/HHAT.

[IpuMeHsTH TeoMeTpudYeckue (GaKThl Ul PEIIEHHS CTEPEOMETPHIECKUX
3a/1a4, NPE/NOJaralouX HECKOIbKO IaroB PELICHHs, €C/IH YCIOBHSA MPUMEHCHHS
3a/1aHbl B ABHOH hopme.

Pemars mpocTelline reOMETPHYECKUE 3a/1a4¥ Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemarh 3amaYd  HAa J0KA3aTelbCTBO MATEMATHYCCKHX OTHOIICHHH H
HAXOX/ICHHE TEOMETPHYCCKHX BEIHYMH 110 00pa3siaM Wik aaropuTMam, NpUMeHss
W3BECTHBIE METO/IBI ITPU PEILIEHUH CTAHIAPTHBIX MATEMaTHYCCKUX 3a/1a4.

[TpuMmeHsTE  NPOCTEHIIME NPOrpaMMHBIE  CPEACTBA M OJIEKTPOHHO-
KOMMYHHKAI[HOHHBIC CHCTEMBI ITPH PELICHHH CTEPEOMETPHUYECKHX 3a/1aY.

[IpHMBOAMTH MPHUMEPbl MATEMATHYECKHMX 3aKOHOMEPHOCTEH B IPUPOAC H
’KW3HH, PACIIO3HABATh NPOSIBICHHE 3aKOHOB I€OMETPHH B HCKYCCTBE.

IIpyMeHsATh TIOJTy4eHHbIE 3HAHMsA HA NPAKTHKE: aHAJM3HPOBATh PEAJIbHbIC
CHTyalldd W TIDUMEHATb M3YYEHHBIE MOHATHA B IPOLECCE IMOMCKA PEIICHUSA
MaTeMaTHYeCKH C(HOPMYIHUPOBAHHOM TpOOIEMBI, MOICIUPOBATE  PEalTbHbIE
CATYyal[dd Ha s3bIKE TEOMETPUM, MCCIIE0BaTh MOCTPOCHHbIE MOJAEIH C
MCTIOJIb30BAHMEM MEOMETPUUECKHUX TIOHATHIT K TEOpeM, anmapara anredpsl; pemarb
MPaKTHYECKHE 3a/1a4M, CBA3AHHBIE C HAX0XKICHHEM F€OMETPUYECKHMX BEITHYHH.



TEMATHYECKOE IIVIAHUPOBAHHUE

10 KJIACC
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