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Ipunoxenne

PaGouas nporpamma yuyednoro kypca «EOMETPUS» 10-11 KJIACC (6a3oBblii
YPOBeHb)

MHOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma y4ebHoro kypca «I'eomerpusi» 6a30BOro ypoBHS JUisi 00YYarOIUXCS
10 —11 xnaccoB pa3zpaboraHa Ha ocHoBe PDenepasbHOr0 rocyqapcTBEHHOrO 00pa3oBATENLHOIO
CTaHAapTa CpegHero odOuiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWIA,
NPEABbSABISEMbIX K MaTeMaTHUYECKOMY OOpa30BaHHUIO, M TPAJAMIUNA POCCHHCKOro oOpa3oBaHMS.
Peanuzauuss  nporpamMMbl  obecrieuMBaeT  OBJIAJIEHHE  KJIFOYEBBIMH  KOMIETEHIIUSIMH,
COCTAaBJIAIOLIMMHU OCHOBY JUI CaMOpa3BUTHS M HEMPEPBIBHOTO OOpa3oBaHMsA, LENOCTHOCTD
OOILIEeKyJIBTYPHOTO, TMYHOCTHOTO H MO3HABATEIBHOTO PA3BUTHS JIUMYHOCTH 00YYarOLHXCS.

HEJIN N3YYEHUSA YYEBHOT'O KYPCA

BaxxHocTp y4eOHOro Kypca reoMeTpuH Ha ypOBHE cpeaHero oOimero oOpa3oBaHUsS
o0yClOoBJIeHa TMPAKTU4YEeCKOH 3HAYMMOCTBI) METANpPeAMETHBIX M TMPEIMETHBIX pPe3yJIbTaTOB
o0y4eHNs reoOMeTpUH B HANpPAaBJIEHUH JMYHOCTHOTO Pa3BUTHsA OOydarommxcs, GOpMHPOBaHHS
(YHKIIMOHATIBHON MaTeMaTU4eCKOil TIPaAMOTHOCTH, HW3Y4YE€HUS JPYIUX Y4YEOHBIX AUCLIMITIMH.
Pasputne y oOydaromuxcs MpaBUIbHBIX TPEACTABICHHI O CYIMHOCTH M TMPOUCXOXIECHHU
reOMeTPHUEeCcKNX aOCTpaKLMii, COOTHOLUIEHHH PEeajbHOrO0 M HMACAIbHOrO, XapakTepe OTPakeHHs
MaTeMaTH4ECKON HAYKOH BJICHUI U MPOLIECCOB PealbHOrO MHUPa, MECTe TeOMETPHUHN B CHCTEME
HayK W POJM MAaTEMAaTHYECKOrO MOCIMPOBAHHS B HAyyHOM IO3HAHMH W B TMPAKTHKE
crocoOCTByeT (HOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHS YYAIIUXCS, a TaKXkKe KauecTs
MBIIJIEHWA, HeO6XOI[I/IMbIX AJIs ananrtanqi B COBpECMCHHOM O6H.ICCTBC.

I'eomerpust siBisiercsi ogHUM H3 0a30BBIX MpPEAMETOB HAa YPOBHE CpenHEro oOIuero
o0pa3oBaHusl, TaK Kak OOECIeYMBAeT BO3MOXKHOCTb H3yUY€HHs KaK JHUCLMIUIMH €CTECTBEHHO-
HAy4HOU HaMpaBJI€HHOCTH, TaK U I'YMaHUTapPHOM.

Jlorudeckoe MblnuieHHEe, (OPMHPYEMOE MNPH H3YYCHHUH OOYYAIOLIMMHCS MOHATUIRHBIX
OCHOB T€OMETPHH W TOCTPOCHHH LEMOYKH JIOTMYECKHX YTBEPXKICHHHA B XOAE peIIeHHS
reOMETPUYECKUX 33a/1a4, YMEeHHe BBIABHUIaTb W OIMPOBEPraTb THIOTE3bl HENOCPEACTBEHHO
UCTIOJIB3YIOTCSl TPU PEIIEHHH 337ad €CTEeCTBEHHO-HAyYHOro IHMKJIA, B YAaCTHOCTH W3 Kypca
(176371978

YMeHHe OpHUEHTHUPOBATHCS B TMPOCTPAHCTBE HIPAET CYLIECTBEHHYIO pOJib BO BCEX
obnacTsix nedarenbHOCTH 4YejoBeka. OpueHTalusi 4YenoBeKka BO BPEMEHHM M IMPOCTPAHCTBE —
HEOOXOIMMOE YCJIOBHE €r0 COLMAIbHOrO ObiThs, (hopMa OTPaKEHUS OKPYKAIOIIEr0 MHDA,
yCJIOBHE YCHEIIHOrO TMO3HAHHA M aKTUBHOTO MpeoOpa3’oBaHUS  ACHCTBHTENLHOCTH.
OnepupoBaHKe IPOCTPAHCTBEHHBIMU 00pa3amMu 00beJUHSET pa3Hble BHABI y4eOHOIH U TPy 10BOM
JeATENIbHOCTH, SIBJIIETCS OOHUM H3 MPO(EeCCHOHANBLHO BAKHBIX KAa4eCTB, MOITOMY aKTyaJibHA
3ama4a (opmupoBaHus y OOYHaIOLINXCS MPOCTPAHCTBEHHOTO MBILLIEHHS KaK Pa3HOBUAHOCTH
00pa3HOro MBINUICHHUS] — CYIIECTBEHHOTO KOMIIOHEHTAa B MOATOTOBKE K MpPaKTHYECKOH
AEATeIbHOCTH IO MHOTHM HANpPaBJICHUSIM.

Ienb ocBoeHus mporpamMmel yueOHOTo Kypca «I'eomerpust» Ha 0a30BOM ypoBHE O0yUeHHUs
— o0meobpa3oBarenbHOe M OOLIEKYJIBTYPHOE pa3sBHUTHE OOyYarOIUXCsA uepe3 obecreueHHe
BO3MOKHOCTH TPHOOpETEHHsS U MCIOJIb30BAHUS CHCTEMATUYECKUX T€OMETPHUECKHX 3HAHHi U
NEUCTBHM, CrielM(PUIHBIXK T€OMETPHH, BO3MOXKHOCTH YCIEITHOTO NPOJOJUKEHU 00pa30BaHus 110
CIEHATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJAHBIM HCTIOIb30BAHUEM F€OMETPHH.



[Iporpamma mo reoMeTpud Ha 0a30BOM YpOBHE MpeaHA3HAuY€HA IJIS OOYYarOIUXCs
CpeAHel IIKONbI, HE HCMbITbIBABIIMX 3HAYUTENIbHBIX 3aTPyAHEHUII Ha YPOBHE OCHOBHOI'O
obrero obpasoBanusi. Takum obpasom, oOydvarouguecs Ha 0a30BOM YpOBHE JOJIKHBI OCBOWTH
o0lue MaTeMaTH4eCKUe YMEHHUs, CBSA3aHHbIe CO Crelu(UKoi reoMeTpur U HeoOXOAUMBIE ISt
’KM3HU B COBpeMeHHOM oO1mectBe. Kpome 3T0ro, OHH HMEIOT BO3MOXKHOCTb H3YUYHTh T€OMETPHIO
Gonee ryOOKO, eciii B JaJIbHEHIIeM BO3HHUKHET HEOOXOOUMOCTb B F€OMETPUUECKUX 3HAHUSX B
npodeCcCHOHAIIBHOM AeATENbHOCTH.

JlocTu KeHHe LeJI OCBOEHHS MPOrpaMMbl 00€CTeUnBAETCS PELIEHHEM COOTBETCTBYIOLIMX
3anau. [IpropureTHhIMH 3aJauyaMu ocBoeHust Kypca «I eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJIacCax SIBIISTFOTCSL:

¢ (opMupOBaHHE MPEACTABIEHUS O TEOMETPUHN KaK YAaCTH MHPOBOH KYJBTYPbl U OCO3HAHUE
€€ B3aMMOCBSI3U C OKPY KAIOLIUM MHPOM,;

¢ (opMupoBaHHE MPENCTABIEHUS O MHOTOTPAaHHUKAX U TeJlaX BpALIEHUS KaK O BAXXHEHIINX
MaTeMaTHYECKUX MOJENAX, TMO3BOJSIONIMX ONMChIBATb W M3y4aTh pa3HbIC SBICHUSA
OKpY’KaoIero Mupa,

e (QopMupoBaHHE YMEHHs pAaclO3HaBaThb HAa 4YEPTEKaxX, MOAENIX M B PEAJbHOM MHpE
MHOTOrpaHHHUKHA U TCJIa BPALICHUAA,

® OBJAJCHHE METOAaMU peIIeHHsT 3aJad Ha T[OCTPOEHHs Ha  M300paKeHUsAX
NPOCTPAHCTBEHHBIX PUTYD;

e (opMupOBaHHE YMEHUs OTIEPHUPOBATH OCHOBHBIMHU MOHATHSIMH O MHOTOTPaHHHKAX U Tejax
BpalICHUA U X OCHOBHBIMU CBOﬁCTBaMH;

® OBJIAJICHHE AaJrOPUTMAMH PEIICHUS] OCHOBHBIX THIIOB 3ama4, (POpMHPOBaHHE YMEHHs
nNpOBOOUTHb HECJIOXXHbIC A0KA3aTCJIIbHBIC PacCCy XKACHHUA B xXone pEeLICHNA
CTEPEOMETPUYECKHX 32124 U 33124 C MMPAKTHYECKUM COIEPIKAHUEM,

® pa3BUTHE  HHTEJUICKTYAJbHBIX W  TBOPYECKMX  CHOCOOHOCTEH  OOy4aroImuxcs,
IIO3HABATENbHOI aKTUBHOCTH, HCCIIEAOBATENIbCKUX YMEHUH, KPUTHYHOCTH MBILLUICHUS,

e (¢opmupoBaHHe (YHKLUHOHAIBHOH TIPaMOTHOCTH, PEJIEBAHTHOH TIe€OMEeTPUH. yMEHHE
pacmo3HaBaTh MPOSBJIEHUS T€OMETPUUECKUX TMOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHbIX JKU3HEHHbIX CHTYalUUsIX W MpU H3YYEHUH APYTrHX Y4eOHBIX IPEeaMeTOB,
IPOSIBJICHUS] 3aBUCUMOCTEIl U 3aKOHOMEPHOCTeH, (POPMYJIHPOBATh UX HA SA3bIKE T€OMETPUH
U CO3/1aBaThb F€OMETPHUECKHE MOJENH, MPUMEHATb OCBOSHHBIII N€OMETpUYECKHil ammapar
IUI  PEHIeHUsl TNPaKTHKO-OPUEHTHPOBAHHBIX 3a7a4y, WHTEPIpPETUPOBaTb U OLICHUBATH
MIOJIy YCHHBIE PE3YJIbTAThL

OTnuuuTenbHOH OCOOEHHOCTBIO MPOrpaMMBbl SBJISIETCS] BKJIIOYEHHE B KYpPC CTEPEOMETPUH
B Hayalle €ro H3yueHHUs 3ajJay, peIaeMbIX Ha YPOBHE MWHTYWTHUBHOIO TIO3HAHUS, U
onpeneéHHbIM 00pa3oM OpraHu3OBaHHAsh pabOTa HaA HUMH, YTO CHOCOOCTBYIOT Pa3BHTHIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHHUS, CTHUMYJIMPYET IPOTEKAHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBHPYET K JaJbHEHIIEMY U3yUEHHIO NPEIMETa.

[Ipennourenne OTHAETCA HAMIAAHO-KOHCTPYKTHBHOMY METOAY OOY4YeHHs, TO €CTb
TEOPETUYECKHE 3HAHHMA HMEIT B CBOEH OCHOBE UyBCTBEHHOCTb NPEAMETHO-IPAKTHYECKOMH
nesaTelbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TNPEACTABIEHMH Yy ydamuxcs B  Kypce
CTEPEOMETPUH NIPOBOIUTCA 34 CUET PEeIleHHs 33a4 Ha CO3JaHHe MPOCTPaHCTBEHHBIX 00pPa3oB U
3a1a4 Ha ONEPHUPOBAHME MPOCTPAHCTBEHHBbIMH obOpasamu. CosgmaHue oOpasa MPOBOAMTCS C
OIIOpOii Ha HAJIIAHOCTD, & ONIEPUPOBaHUE 00Pa30M — B YCJIOBUSAX OTBJICUEHUS OT HATJIAHOCTH,
MBICJICHHOTO U3MEHEHHSI €r0 HCXOIHOT'O COACPIKAHUS.

OcHoBHble copepkaTenbHble JuHUM kypca «l'eomerpum» B 10-11 knaccax:
«MHororpaHHukW», «IIpsiMple U MIOCKOCTU B MpoCTpaHCTBe», « Tena Bpawenus», «BekTopsl u
KOOPAMHATHI B MPOCTpaHCTBE» . POpMUpPOBaHHE TOTUUECKUX YMEHUN paclpeaensieTcs He TONBKO
[0 COAEpKaTeNIbHbIM JIMHUSAM, HO W TO rogam oOy4eHHs Ha YPOBHE cCpegHero ooimero
obOpa3oBaHUsl.



Conepxanne 00pa3oBaHHs, COOTBETCTBYIOINEE MPEAMETHBIM pE3yJIbTaTAM OCBOEHHS
paboueii mporpamMmel, pacrpeeIEHHbIM M0 rojiaM O0y4YeHHs, CTPYKTYPHPOBAHO TAaKUM 00pa3oMm,
yroObl  OBJIAZICHME T'€OMETPUYECKUMH TIOHSATHSIMH M HaBbIKAMH  OCYIUECTBIISLIOCH
MOCJIEIOBATENIbHO M TMOCTYIATENbHO, C COONIOJICHHEM NPUHLMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHHUS BKJIFOYAJIMCH B OOIIYIO0 CHCTEMY M€OMETPUIECKUX MPEACTABICHUI 00yYatomuxcs,
pactmpsisi v yriayOusist €€, o0pasysi NpOYHble MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILTIAHE

Ha m3ydenue reomerpun Ha 0a30BOM ypPOBHE OTBOAMTCS 2 4Haca B HENENIO B TEUEHHE
kaxxoro roga obydenusi (10 ximacc-68 gacos, 11 kiacc- 68 gacoB), Bcero 136 yueOHBIX HacoB.

COAEP)XAHHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimMble H NJIOCKOCTH B NPOCTPAHCTBE

OcHoBHble NOHATUA cTepeoMeTpuu. Touka, mpsiMasi, IMIIOCKOCTh, MpocTpaHcTBo. [loHsaTHe
00 aKCMOMAaTHYECKOM IOCTPOCHHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HHX.

B3aumMHoe pacronokeHue NpsIMbIX B MPOCTPAHCTBE: MepeceKaroluecs, napajiejbHbie u
CKpelmuBaromuecs npsMbie. IlapannenbHOCTh MNPSAMBIX M TUIOCKOCTEH B MPOCTPAHCTBE:
NapaJulCJIbHBIE TNPSIMBIE B IIPOCTPAHCTBE, MAPAJUIENBbHOCTb TPEX NPSAMBIX; MNapaIeNbHOCTD
OpsIMOM M IUIOCKOCTH. YIJIBI C COHAIPABJICHHBIMM CTOPOHaMH, YrojJl MeXIy NpsAMbIMU B
npoctpaHcTee.  IlapannenbHOCTE  IUIOCKOCTEH:  MapajulefibHble  IJIOCKOCTH,  CBOMCTBA
napaJuleNbHbIX IIockoctel. Ilpocreiimue npocTpaHCTBEHHBIE (PUTYPBI HA TIIOCKOCTH: TETPAdAP,
KyO, mapajuienenunen;, mocTpOeHNe CeueHH.

IlepneHaUKyIAPHOCTE MNPSMOM M IUIOCKOCTH: MEPHEHJUKYJSIPHbIE IIpsIMbIE B
IIPOCTPAHCTBE, MpsMbIE NapajuleJbHbIE M MEPHEHJIUKYJSIPHbIE K IUIOCKOCTH, NpU3HAK
MEPNEHAUKYJSIPHOCTH MPsAMOM M IUIOCKOCTH, TeOpeMa O MpsIMOM MNEePHEeHIUKYJISIPHON
IUIOCKOCTU. YTNBI B MPOCTPAHCTBE. YIOJl MEXAY MPsIMOM M IUIOCKOCTBIO, ABYTPaHHbBINA YroJ,
JUHEHHBIN yron asyrpaHHoro ymia. IlepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUME OT TOUYKH /10
IUIOCKOCTH, PAaCCTOSHHE OT MpPSAMOM 1O IUIOCKOCTH, NPOEKIMs (GUIYpbl HAa TIUIOCKOCTb.
IlepnenAMKYISIPHOCTD IJIOCKOCTEN: MPU3HAK NEPIIEHANKYJIAPHOCTU JIByX IutockocTeil. Teopema
0 TP€X MEepHEHAHUKYJIAPax.

MHororpaHHuKH

IlonsiTHE MHOrOrpaHHMKa, OCHOBHBbIE JJIEMEHTBHI MHOIOIPDAaHHHKA, BBINYKJIbIE H
HEBBINyKJIble MHOTOTPAHHUKHY, pa3BEépTKa MHororpanHuka. Ilpusma: n-yronbHasi npusma, rpaHu
Y OCHOBAHWS NMPHU3MBI, IPsIMasi U HAKJIOHHAS IPU3MBI, OOKOBAsi ¥ TIOJHASI IOBEPXHOCTh MPU3MBL
ITapannenenunen, NpsIMOYTOJNbHBINA Mapajuienenunes U ero ceoiicrsa. Ilupamuna: n-yronpHas
NUpaMU/ia, TPAaHU W OCHOBAaHWE NHPaMHJbL, OOKOBas W TOJHAs MOBEPXHOCTb MUPaMUJBL,
NpaBWJIbHAsd M YCEU€HHas MNupaMuaa. OJEMEHTbl MNpu3Mbl W nupamuabl. IlpaBunbHble
MHOTOTPaHHHMKU: MOHSITHE NMPaBUIBLHOTO MHOTIOIPaHHUKA, MpaBWIbHAs MPU3Ma U MPaBUIIbHAS
UPaMH/Ia; PaBHIIbHAS TPEYTOJIbHAS MUPAMI/Ia M MPaBWIIBHBIA TeTpasap; kyo. IlpencrasneHue
O TMpaBWIBbHBIX MHOTOIPaHHHMKAaX: OKTajyap, Aofeka’aAp u ukoca’ap. CedeHus NpU3MBI U
MUAPaMUJBL.

CuMMeTpHuss B NMPOCTPAHCTBE. CUMMETPHUsSI OTHOCUTENIBHO TOYKH, MPSAMOM, IIOCKOCTH.
OneMeHTbl CHMMETPUH B TUpaMuJiax, Napajulesienuneiax, NpaBujibHbIX MHOTOTPaHHUKAX.

Boiuucnenue 3JeMEHTOB MHOTOTPAHHUKOB: péOpa, auaroHany, yribl Ihiomans 60koBoi
MOBEPXHOCTU M TMOJHONH NOBEPXHOCTH MNPsSMON NPU3MBI, IUIOLIA[b OCHOBAaHMIL, TeopeMa O
OOKOBOW TMOBEPXHOCTH NPsSMOW mpu3Mbl. [lnomans OOKOBOI MOBEPXHOCTH M MOBEPXHOCTHU



NPaBUIILHOM MUpaMMIBIL, TeOpeMa O IUowanu ycedéHHOH mupamunel. IloHatne o6 obbéme.
O06BéM nupaMuabl, TPU3MBL

[TonoOHbie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MeXAy IUIOMAAsIMH HOBEPXHOCTEN,
00BEMaMH MOIOOHBIX TEII.

11 KJIACC

Tena ppamenus

[umuHapuveckass MOBEPXHOCTb, OOpasymlolliyue LIIMHAPUYECKOH NOBEPXHOCTH, OCh
UJIMHAPUYECKON moBepxHOoCcTU. L{umiHap: ocHOBaHUS U GOKOBask MOBEPXHOCTD, 00pasyroImast 1
OCh; IJIOMAAb OOKOBOW M MOJHOM MOBEPXHOCTH.

Konudeckass moBepxHOCTb, 0OOpasyrollie KOHHYECKOH MOBEPXHOCTH, OCb W BeEplIHMHA
KOHUYeCKOM moBepxHOCcTH. KOHyC: OocHOBaHHe M BeplinHa, OoOpasyromas M OCbh, IUIOLIAAb
OOKOBOM M TOJHOM MOBEPXHOCTH. YCEYEHHBIH KOHYC: O0pasyolye U BBICOTA; OCHOBAaHHUS U
OOKOBast MOBEPXHOCTb.

Chepa u map: neHTp, paguyc, AUAMETp; IUIOLIAAb MOBepXHOCTH cdeprl. B3aumHoe
pacnosioskeHue chepsl M IIOCKOCTH, KacaTesbHas TUNIOCKOCTD K cdepe; momansb chepsl.

H3o0pakeHue Ten BpallleH!s1 Ha MJIOCKOCTU. Pa3BépTka UMIMHApPa U KOHyCA.

KomOuHanuu Ten BpaleHHss U MHOTOIPaHHUKOB. MHOrOrpaHHHUK, ONMCAaHHBII OKOJIO
cepsr; cepa, BIUCaHHAS] B MHOTOTPAHHUK, WJTH TEJIO BPALLEHUS.

ITonsitue 06 o0béMe. OcHOBHBIE CBOiIicTBa 00BEMOB Ten. Teopema 00 0O0BéEMe
IPSIMOYTOJIBHOTO Tapajuiesienunena U cienctBus u3 He€. OObEM uLunuHApa, koHyca. OOBéM
mapa u miomanb cepbL.

ITogobubie Tenma B mpocTtpaHcTBE. COOTHOLIEHHUS MEXAY IUIOWAIAMU MOBEPXHOCTEH,
00BbEMaMu MOIOOHBIX TEII.

Ceuenuss umauHApa (MapajyiebHO MW MNEPHEHAMKYJSIPHO OCH), CEUeHHs KOHyca
(mapasniepbHOE OCHOBAHHIO M MPOXOASLIEe Yepe3 BEPLIMHY ), CEUSHHs Iapa.

BexkTopsl H KOOPAMHATBI B IPOCTPAHCTBE

BekTop Ha mIOCKOCTH U B pocTpaHcTBe. CloXKEeHHE U BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BeKTOpa Ha uucio. PasnoxkeHue BekTOpa MO TPEM HEKOMIUIAHApHBIM BekTtopam. IIpasuno
napajuienenunena. Perenue 3aaa4, CBsI3aHHbIX ¢ IPUMEHEHHEM NPaBUI JEHCTBUM C BEKTOPaMH.
IIpsimoyronpHasi cucteMa koopAauHaT B mpocTpaHcTBe. Koopaunatel BexTopa. IIpocreiimmne
3ama4yd B KOOpAWHATaX. Yrojd Mexay Bekropamu. CkansgpHOe MPOU3BEICHHUE BEKTOPOB.
BrIunciieHne yriioB MeKAy MPSIMBIMH M TUIOCKOCTSIMH. KoOpAuHaTHO-BEKTOPHBIA METOH MpH
peLIeHNH TeOMETPUYECKUX 3a1ay.



ILTAHUPYEMBIE PE3YJIBTATBI
JITUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJIBTATBl OCBOEHHSI MPOrpaMMbl ydeOHoro mnpenmera «MartemaTukay
XapaKTepU3YHOTCA:

I'pakaaHckoe BocnnUTaHHE:

cpOPMHUPOBAHHOCTHIO TPAKAAHCKOW MO3ULUH OOydaromerocst Kak AakTHBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUICKOro o0mecTBa, MPEACTaBICHHEM O MaTEeMaTUUYECKUX OCHOBAxX
(PYHKLMOHUPOBAHMST PA3JUYHBIX CTPYKTYp, SIBJIEHHI, NpOLENyp TpPa’kIaHCKOro oOLIecTsa
(BbIOOpBL, OMPOCHI M TpP.), YMEHHEM B3aUMOJEIHCTBOBATH C COLMAIBHBIMUA HMHCTUTYTAMU B
COOTBETCTBUH C UX QYHKIHMSIMH ¥ HA3HAYCHUEM.

IIaTpuoTHYeCcKOE BOCTIMTAHHE:

cpOPMHUPOBAHHOCTHIO POCCHHCKOMN TPa’kJaHCKOH UIEHTHIHOCTH, YBaXXECHHUS K MPOILIOMY
U HACTOSLIEMy POCCHICKOW MAaTeMaTHKH, LE€HHOCTHBIM OTHOIUEHHEM K JOCTHXKECHHUSIM
POCCHICKMX MAaTEeMaTHKOB W POCCHHCKOM MaTeMaTHUECKOH IIKOJbI, K HCIOJBb30BAaHUIO 3THX
IOOCTIDKEHHH B IPYTUX HAyKax, TEXHOJIOTHSX, cpepax 3KOHOMHKH.

JyXOBHO-HPABCTBCHHOT 0 BOCIIHTAHMS:

OCO3HAaHHEM MyXOBHBIX IIEHHOCTeH pPOCCHICKOro Hapoaa, chOpPMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBENCHUS, CBA3aHHOTO C MPAaKTHY€CKUM NMPUMEHEHHEM
JOCTHDKCHUI HAyKH U NIEATENIbHOCTBIO YYEHOrO, OCO3HAaHHEM JIMYHOIO BKJIaJla B MOCTPOECHUE
yCTOWYUBOTro Oyaymiero.

JcTeTHYeCKoe BOCIIHTAHHE:

3CTETUYECKMM  OTHOIIEHHWEM K MHpPY, BKJIHOYasd 3CTETUKY  MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peLIeHWH, pPacCyKICHHWH; BOCIPHUUMYUBOCTBIO K
MaTeMaTUUYECKUM aCIeKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

dusuuecKoe BOCIUTAHHE:

CpOpMUPOBAHHOCTBIO yMEHHsI TNPUMEHATh MaTeMaTHYeCKHe 3HaHWI B HHTepecax
3I0pOBOro u Ge3omacHOro o0pasa KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JOPOBBIO
(3mopoBoe muTaHKe, cOATAHCHPOBAHHBIN PEKUM 3aHATUI U OTHOBIXA, peryisipHas (uuueckas
aKTUBHOCTB);, (PM3MYECKOrO COBEPLICHCTBOBAHMS, IPH 3AHITUSAX CIIOPTHBHO-O3AOPOBHTEIHLHOMN
IeATEIbHOCTHIO.

Tpynosoe BocniuTaHue:

TOTOBHOCTBIO K TPyAy, OCO3HAHUEM LIEHHOCTU TPYHOJIOOHSA;, MHTEPECOM K Pa3JIM4HbIM
cepam mpodeccHoHaNBbHON AEATeNIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOW U €€ MPUIOKEHUAMH,
YMEHUEM COBEPINATh OCO3HAHHBIN BHIOOD Oyaymieil mpodeccun U peain3oBbiBaTh COOCTBEHHBIE
XU3HEHHbIC IUJIaHbL, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTe€MaTHYeCKOMYy OOpa3OBaHHIO H
CaMoO0pa30BaHMI0 Ha TPOTSIKEHWH BCEH JKU3HU, TOTOBHOCTBIO K AKTHBHOMY Y4YaCTHIO B
PELIeHNH NPAKTUYECKUX 3a7a4 MaTeMaTHIECKOW HAaIPaBJIE€HHOCTH.

JKOJIOTHYeCKOe BOCIIUTAHHUE:

c(pOPMHUPOBAHHOCTHIO 3KOJOTMYECKON KYJBTYypPbl, NOHUMAHHEM BJIMSAHUSA COIHAIBLHO-
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHHUE MPUPOAHOH M COLMAIBHOH CpeAbl, OCO3HAHHEM
rmo0aNpbHOTO — XapakTepa JKOJOTWYECKHX  mpobjieM; OpHEHTaluell Ha  MpUMEHEHHE
MaTeMaTHYECKUX 3HAHUH A PeLIeHUs 33a7ad B OOJACTH OKPY KAroIell Cpenpl, MIaHuPOBAHUS
IIOCTYNIKOB U OLIEHKU UX BO3MO>KHBIX MOCJIEACTBUN AJIs1 OKPY>KAOIIEH CPeabl.

HCHHOCTI/I HAYYHOI'0 MO3HAHUA:

CpOpPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOINETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MAaTEMAaTHYeCKOW HAyKH Kak cepbl
YeJIOBEUECKON AEATEIBHOCTH, STANOB €€ Pa3sBUTHSA W 3HAUUMOCTH AJISl Pa3BUTHS LIMBHJIH3ALMH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKH M MaTeMaTU4eCKOH KyJBTypOill KaK CPeacTBOM MO3HAaHHS



MHpPA, TOTOBHOCTBIO OCYIICCTBJIATD IIPOCKTHYHO W HUCCICOOBATCIBCKYIO ACATCIIBHOCTD
WHIVBUAYAJIBHO U B I'PYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOSHUS IPOrpaMMel y4eOHOro npeamera «MaremaTikay
XapaKTepU3yIOTCS  OBJANEHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENIbHbIMU  Oelicmeusmi,
VHUBEPCANbHBIMYU — KOMMYHUKAMUGHBIMYU — OCHiCMGUAMY,  YHUBEPCANbHbIMU — Pe2YIAmUEHbIMU
oeiicmeusamu.

1) Vuueepcanvuvie nosnasamenshusie Oeticmais, obecneyusarom gopmuposanie 6a306bix
KOZHUMUGHBIX NpOYeccos odyyaiowuxca (0ceoeHue Memooo8 NOZHAHUSA OKPYICAIOue20 Mupda;
npuMeHeHue 102UYeCKUX, UCCIe006amensCKux onepayuil, ymenuii pabomame ¢ ungopmayuei).

Ba3oBble Joruueckue aeiicTBus:

®BLIAB/SITh U XaPAKTEPU30BATH CYLIECTBEHHbIE MPU3HAKUA MAaTeMaTUYECKHX OOBEKTOB,
NOHATUHN, OTHOIUEHWHA MEeXIy MOHATUAMY, (POPMyJIMPOBATH ONpPENENCHUS ITOHATHI;
yCTaHaBJINBATh CYILIECTBEHHBIN MIPU3HAK KJIACCU(PUKALUK, OCHOBAHUA 151 0000ImeHus
U CPaBHEHUS, KPUTEPUU IIPOBOIUMOrO aHAIIN3A,

® BOCIIPMHUMATh, (HOPMYJIHPOBaTE U IPeoOpa3OBLIBaTh CYXKASHUSA: YTBEPAUTENbHBIE U
OTpHULIATEJIbHBIE, eIUHUYHBIE, YACTHBIE U 00IINe, YCIOBHBIE,

® BLIABJISITH MaTeMaTHYeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEUHs B (pakrax,
IAaHHBIX, HAONIONEHUSX M YTBEPKACHWSX, NpeNiaratb KPUTEPUH Ui BBIIBJICHUS
3aKOHOMEPHOCTEN 1 IPOTUBOPEUNL;

e IeNIaTh BBIBOABI C KCIIOJb30BAaHHEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTHBHbIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH,

® [IPOBOJIUTb CAMOCTOSITENILHO 1OKA3aTEIbCTBA MAaTEMaTUUECKUX YTBEPKACHUHN (IpsMble U
OT MPOTHBHOrO), BBICTPAMBATh APIryMEHTALMIO, TNPHBOAWUTH NPUMEPHl U
KOHTpPIIPUMEPBI, 00OCHOBBIBATb COOCTBEHHBIE CYK/ICHHS U BHIBODI,

e BLIOMpaTh Croco0 peleHus y4eOHO#M 3amadu (CpaBHUBATh HECKOJIbKO BapHAHTOB
peleHus1, BbIONpaTh HanboIee MOAXOAAIIHNA C YYETOM CaAMOCTOATENBHO BBIACIICHHBIX
KPUTEPUEB).

Ba3oBbie HccaenoBaTe1bCKHE JEHCTBHS:

® ICIIOJIB30BaTh  BOMPOCHI  KaK  MCCJICAOBATENbCKAA  HMHCTPYMEHT  TNO3HAHMSA,
(opMyIHpOBaTh BOMPOCHI, (PUKCUPYIOLIME MPOTHBOPEYHE, MPOOIeMy, YCTaHABINBATD
HUCKOMO€ M JaHHOe, (OpMHPOBaTH THIIOTE3y, APTYMEHTHPOBATbH CBOIO MO3ULHIO,
MHEHHE;

¢ [IPOBOINTL CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HCCJIENOBaHHE TIO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro oObeKTa, SBJIEHUS, MPOLecca,
BBISIBJIEHHIO 3aBHCHUMOCTEH MEXTy OObEKTaMH, SIBIICHUSMH, MPOLIECCAMH,

® CaMOCTOATENBHO GopMyIHpoBaTh 000OMIEHHS U BHIBOIBI MO Pe3yJIbTATaM MPOBEAEHHOTO
HaOMIONEHHUs, UCCICNOBaHMs, OLIEHHUBATH NOCTOBEPHOCTH MOJIYYEHHBIX pPE3YJIbTAaTOB,
BBIBOJIOB M 000OIIEHUIA;

® IPOrHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE MPOLECCA, & TAKKE BBIABHIATDH MPEANOIOKEHHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pa6ora ¢ uHpopmanueii:

® BEIIBIIATH Ae(pULUThI MHPOPMALIUH, JaAHHBIX, HEOOXOMUMBIX AJISi OTBETA Ha BOMPOC M JUIS
pelLIeHus 3a1a4uy;

eBpIOMpaTh HMHPOPMALMIO M3 KMCTOYHHMKOB PA3JIMYHBIX THIIOB, aHAJU3HPOBATbH,
CHCTEMaTH3HPOBaTh M HMHTEPIPETUPOBATh MHPOPMALKIO Pa3IHYHBIX BUAOB H (hopm
NPEACTaBJICHNUS,



¢ CTPYKTYypuUpOBaTh  HH(OpMALMIO, TNPEACTABIATH €€ B  pasU4HbIX  (opmax,
HWUTIOCTPUPOBATH rpadUuecKH;

® OLIGHHBATh HAAEKHOCTb HMHPOPMALUH MO CaMOCTOSTENBHO C(HOPMYJIHPOBAHHBIM
KPUTEPUSIM.

2) Yuueepcanvuvie kommynukamueHsie oeiicmeus, obecneuusarm cQopmMupoOBaAHHOCMY

COYUATILHBIX HABLIKOG OOYYAIOUUXCAL.

Ob6menue:

® BOCIIPUHUMATL U (POPMYJIUPOBATH CYXKIAEHUSI B COOTBETCTBHUHU C YCJIOBHAMH M LESIMU
o0leHus; SCHO, TOYHO, TPaMOTHO BBIPAXKATb CBOK) TOYKY 3PEHUS B YCTHBIX H
IICBMEHHBIX TEKCTaX, JaBaTh ITOSCHEHHUS MO XOAY PEIIEHHs 3a0a4i, KOMMEHTHPOBATh
NOJTyY€HHBIN Pe3yJIbTAaT,

eB xozxe oOCy>XIeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY)KHaeMOi TeMbI, MPOOIeMBl,
pemraeMoil  3amayd, BBICKA3blBaThb WAEH, HALEJIEHHblE HAa [OMCK PELISHHS,
COIOCTABJSITH CBOM CYXKAEHHS C CYXXACHHSIMH [OPyTUX Y4YaCTHHKOB [IHAJIOra,
00Hapy> KMBaTh pa3jiuiMe U CXOICTBO MO3HULIMI, B KOPPEKTHOI hopme hopMyiHpoBaTh
pa3HOTIacHs, CBOU BO3PAXKEHUS,

® [IPEACTABIIATE PE3YJIbTAThl PEeIleHHs 3aJa4d, SKCIEPUMEHTA, HCCIENOBaHMsA, MPOEKTA,
CaMOCTOATENILHO BbIOMPATh (POPMAT BBICTYIUICHHS C YYETOM 3a4ad NPE3CHTAMH W
0COOEHHOCTEH ay ANTOPHH.

CotpyannuecTBo:

® IOHUMATb U UCMOJB30BaTh NMPEHMYILECTBA KOMAHIHOW M MHAMBHUOYAJIbHON PabOTHI MpH
pelieHny y4eOHbIX 3a1a4; NPHHUMATh Leb COBMECTHOM HEATENbHOCTH, IUIAHHPOBATH
OpraHU3aLUI0 COBMECTHOH paboThl, pacmpenensrb BHAbI pabOT, OOrOBapHUBAThLCS,
00Cy>K/1aTh IPOLIECC U Pe3yNbTaT paboThl; 0000IIATE MHEHHUSI HECKOJIBKHMX JIFOMIEH;

® y4aCTBOBATH B I'PYMIIOBBIX (popMax paboThl (00CYKIOEHUs,, OOMEH MHEHHUH, «MO3TOBbIE
IITYPMbD» U WHBIE), BBIOJHITH CBOK 4YacThb PabOThl U KOOPAMHHPOBATH CBOH
OeNCTBUSA C APYTHMHU YJIeHAMH KOMaHAbL, OLIEHUBATh Kau€CTBO CBOErO BKJIaaa B OOIIHiA
NPOAYKT IO KpUTEpHsM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aHMOIEHCTBHSI.

3) Yuusepcansuvie pecyiamuensie oeiicmaus, obecneuuaiom Gopmuposanie cCMvlCi08bix

YCMAHOBOK U HCUSHEHHBIX HAGLIKOS TUYHOCIU.

Camoopranusanus:

® COCTaBJIATD IIAH, aJITOPUTM PELISHUs 3384, BEIOUPATh CIIOCO0 peLIeHusI ¢ YUETOM
HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apIyMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PELISHUI ¢ Y4ETOM HOBOM MHPOPMAITHH.

CaMOKOHTPOJIb:

® BJ1a/IETh HABBIKAMM IIO3HABATEIbHOMN pediiekcHu Kak OCO3HAHHsI COBEPIIAEMBIX AEHCTBHIA
Y MBICIMTENBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAETh CIIOCO0AMM CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIecca U pe3yJIbTaTa PeLleH!s] MAaTEMAaTHIeCKOM 3a1a4H;

® [IPEABUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH NpPH PELIEHHM 3a1ayd, BHOCHTH
KOPPEKTHUBLI B JEATEIBHOCTL HA OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HANIEHHBIX
omuOOK, BBIIBIEHHBIX TPYAHOCTEH;

® OLICHUBAThb COOTBETCTBUE DPE3yNbTaTa LEIHM U YCIOBUSM, OOBSICHSTH [PUYHHBI
HOCTHKEHUS. MJIM HENOCTHIKEHHS PE3yJIbTATOB JESTENbHOCTH, HAXOAWUTb OLIMOKY,
IaBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.



HPEIMETHDBIE PE3YJIBTATDHI

10 KJIACC

OnepupoBaTh MOHATHAMH: TOUKA, IPAMAsi, INIOCKOCTb.

IIpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPH PELIEHUH T€OMETPHUUECKHX
3a7a4.

OnepupoBaTh MOHSATHAMH. MAPAVICIBHOCTL M NEPHCHAMKYJIIPHOCTb MPAMBIX M
IJIOCKOCTEM.

KnaccupuuupoBaTs B3aHMHOE PACHONIOKEHUE MPSIMBIX U INIOCKOCTEH B IMPOCTPAHCTBE.

OnepupoBath MOHSATHAMH. JIBYTPAaHHBIA Yroj, TpaHd ABYTPAHHOrO yria, pedpo
ABYTPAHHOTO YTIJIa; JINHEHHBIH YOI IBYTPAHHOTO YIJIa; FPafyCHasi Mepa ABYyTPAHHOTO yTJia.

OnepupoBath MOHSTHAMH. MHOTOI'DAaHHUK, BBIMYKJbIH M HEBBIMYKJbIH MHOTOTPAHHUK,
3JIEMEHTBI MHOTOTPAHHHKA, MPABUJIbHBIA MHOTOTPAHHHUK.

PacniozHaBaTh OCHOBHBIE BHJ(bI MHOTOTPAHHHMKOB (MHUpaMHJA; MPHU3MA, MPSIMOYTOJbHBINA
napajuienenunen, Kyo).

KnaccupuuupoBarb MHOTOrpaHHHMKH, BBIOMpas OCHOBaHMA Ui KjacCH(pUKALMU
(BBIMyKJIbIE W HEBBINMYKJIble MHOTOTPAHHHUKH, IPABUJIbHbIE MHOTOIPAHHUKH, TMpsSMbie U
HAKJIOHHBIE TIPU3MbI, TAPAJUIEJIEIUIIEAbT).

OnepupoBaTh NOHATHAMH: CEKYIIask INIOCKOCTb, Ce4€HHEe MHOTOTPAHHHKOB.

OOBSICHAT MPUHLMITBI TOCTPOSHHSI CEUCHHUI, HCTIONB3YSI METOJ CJIE/IOB.

Ctpoutb ceueHHs MHOTOIPAHHUKOB METOJOM CJIEAIOB, BBIMOJHSTH (BBIHOCHbBIE) TUIOCKUE
YepTeKH U3 PUCYHKOB MPOCThIX OOBEMHBIX QUTYP: BUA CBEPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaxOXACHHE TIeOMETPHUYECKUX BEJHYHMH MO oOpasuaM Win
ANTOpUTMaM, MPUMEHsAs H3BECTHBIC AHAJNUTUYECKHE METOAbl MPH PELICHWH CTaHAAPTHBIX
MAaTEeMAaTHYeCKNX 3a1ad Ha BBIYHCICHUE PACCTOSHHII MEXAY IBYMS TOYKAMH, OT TOUYKH JIO
IPsIMOM, OT TOUKH [0 TTOCKOCTH, MEX/Y CKPEIMBAIOIIUMUCS MPSMBIMU.

Pemath 3amaud Ha HaXOXIECHHE TEOMETPUYECKUX BEIHYHWH 10 oOpasmaMm Wid
IITOPUTMaM, MNPUMEHSS HM3BECTHBIE AHAIUTUYECKHE METOAbl IPH pPELIEHHH CTaHAAPTHBIX
MaTEeMaTHYECKHX 337a4 Ha BBIUUCIICHHE YIJIOB MEKAY CKPELIMBAIOIIMMUCS TPSMBIMH, MEXKIY
IPSIMOH U TIOCKOCTBIO, MEKAY TUIOCKOCTSIMHU, IBYTPAHHBIX YIJIOB.

Bbruncnate 00bEMBI U IIIOMANN MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, MUPAMUAA) C
npuMeHeHHeM (OpMyJ; BBIYUCIATL COOTHOIIEHHS MEXIYy IUIOIAASIMU [OBEPXHOCTEM,
00BEMaMu MOIOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MNOHATUSMU: CHMMETPHS B IPOCTPAHCTBE, LEHTP, OCb H ILIOCKOCTH
CHUMMETPHH; LICHTP, OCh U IIOCKOCTh CUMMETPUH (DUTYPBL

U3zpnekatp, npeoOpa3oBbIBATh M MHTEPIPETUPOBATH HHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTprueckux GUrypax, NpeacTaBiIeHHYIO Ha YepTekaxX U PUCYHKaX.

IIpumensiTb reomerpudeckue (akTbl Uil PELICHUS CTEPEOMETPHYECKHMX 3amad,
TNPEONaraloluX HECKOJbKO IIArOB PEIIEHHs, €CJIN YCJIOBUS NPUMEHEHHs 3a/aHbl B SIBHOM
dhopme.

IIpumensaTs mpocTeiiliine NMPOrpaMMHbIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKALIHOHHbBIE
CHCTEMBI [IPH PEIICHUH CTEPEOMETPHUECKHX 3aa4.

IlpuBoauTe mnpuUMEpbl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TIPUPOAEC M JKU3HH,
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB FT€OMETPHH B HCKYCCTBE.

IIpuMeHsTh NONyuYeHHBblE 3HAHHA HAa NPAKTHKE. AHAIW3UPOBATH PEabHBIE CUTYaLUH W
IPUMEHSTh W3y4YEHHbIE TMOHATHA B  MpoLecce TIOHCKAa pEIIeHHS  MaTeMaTH4YeCKd
copmympoBaHHOH TNpPOOJNIEMBI, MOAENIHPOBATh pPEANbHbIE CHTYAllMd HA SI3bIKE TEOMETPHH,
HCCIIEIOBAaTh MOCTPOSHHBIE MOJIETM C HCIOJIb30BAHUEM I'€OMETPHYECKHX TOHSTHH U TEOPEM,
ammapara ajreOpsl, pelaTh NPaKTHYECKUE 3a/1a4H, CBI3AHHBIE C HAXOXK/IEHHEM F€OMETPHIECKUX
BCJIMYHH.



11 KJIACC

OnepupoBartb MOHATHSIMH: LWIHHAPHYECKAast MOBEPXHOCTb, obpasyromue
LMJIMHPHUYECKOM TOBEPXHOCTH; LIMIMHIP; KOHUYECKask OBEPXHOCTh, 00pa3yomue KOHHIECKOR
IIOBEPXHOCTH, KOHYC; Cheprueckasi HOBEPXHOCTb.

PacnioznaBath Tena BpaiueHus (LIMJIMHAP, KOHYC, cepa u map).

OOBsICHATL COCOOBI MOJTyYEHUs TEN BPaleHHs.

Knaccuduuuposath B3aMMHOE pacrioyiockeHue chepbl U MIIOCKOCTH.

OnepupoBaTh MOHATHAMH. IIAPOBOI CErMEHT, OCHOBAaHHE CETMEHTA, BbICOTA CETMEHTA,
IIAPOBOH CJIOH, OCHOBaHKE IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS; MIAPOBOH CEKTOP.

Boruucnsate 00bEMBI U TJIOLIANA MOBEPXHOCTEH TeJ BPALICHUS, TEOMETPUYECKUX Tel C
npuMeHeHneM Gopmy .

OnepupoBaTh MOHATHSAMH. MHOTOIPAHHHUK, BIMCAHHBIA B c(epy M ONHCAHHBIH OKOJO
cepsr; chepa, BHCaHHAS B MHOTOTPAHHUK WM TEJIO BPALICHHUS.

BbIMHCHSTh COOTHOLIEHHS MEXAY IUIOMAASIMH MOBEPXHOCTEH M OOBEMaMHU IMOJOOHBIX
TeJ.

H3o0paxare u3yvaemble (GUTYpbl OT PYKH M C HPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCThIX OOBEMHBIX QUTYP: BUI
CBEpXY, COOKY, CHH3Y; CTPOUTb CEUeHUs TEJI BPALICHUSI.

H3Bnekarb, HHTEPIPETHPOBATh U MPEOOPA30BBIBATD MHPOPMALHIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKHX (PUrypax, MpeCTABICHHYIO Ha YepTeXax U PUCYHKAX.

OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BeInonHATh AEHCTBUSA CJIOXKEHHUS] BEKTOPOB, BHIMUTAHHS BEKTOPOB U YMHOXKEHHSI BEKTOPA
Ha 49HCIO0, OOBACHITh, KAKUMU CBOHCTBaMH OHHU O0JIAZAloT.

IIpuMeHsaTE NpaBUIIO NapalJIeNeNUIeAa.

OHepI/IpOBaTb MNOHATUAMU. ACKAPTOBBI KOOPAHUHATBHI B IMPOCTPAHCTBEC, BCKTOP, MOAYJIb
BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, yrojl MEXKAYy BEKTOPaMH, CKaJIPHOE
MMPOU3BEACHHUC BEKTOPOB, KOJIJTHHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI.

Haxonutb cyMMy BEKTOPOB U MPOM3BEICHHUE BEKTOPA HA YKCJIO, YIOJI MEXIY BEKTOPaMH,
CKaJSIPHOE MPOU3BEACHHUE, PACKJIAIbIBATH BEKTOP MO IBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3a71aBaTh MIOCKOCTh YPAaBHEHUEM B IEKAPTOBOI CHCTEME KOOPAMHAT.

IMpumenats reomerpudeckue (akThl [JIsi PELICHHS CTEPEOMETPUYECKHX 3ajad,
NPEANOJaraoUX HECKOJIbKO LIArOB PELISHHUs, €CIM YCJIOBUS IPUMEHEHMS 3alaHbl B SIBHOM
dopme.

Pemiath npocreiinie reomeTpudeckue 3a1aul Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO
MeToja.

Pemath 3amauM Ha [OKa3aTENIbCTBO MATEMATHUYECKMX OTHOINEHWHA M HAXOXIECHHE
reOMETPUYECKHX BEJIMYMH IO 00pa3laM WM ajiropuTMaM, IPUMEHsisi U3BECTHBIE METOIbI MTPU
pemieHr CTaHOAPTHBIX MAaTEMATUYCCKUX 3aaaY.

ITpumenATs mpocTeiilne MPOrpaMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI MPU PEIIEHUH CTEPEOMETPUUECKHX 3a1a.

ITpuBoguTh nNpPUMEPBHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TMPUPONE U  KU3HM,
pacmo3HaBaTh MPOSIBJICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

IlpuMeHATh MONy4YeHHblE 3HAHUSA Ha NPAKTHKE. aHAIN3UPOBAThb peajbHble CHUTYalUH U
NPUMEHATh W3yY€HHblE IOHSATHS B  IIPOLECCE IIOMCKA  PENIEHHS  MATEMATHYECKH
chopMyIupoBaHHOI MPOOJIEMBI, MOZENUPOBATh pPeajlbHble CHTYaUWH Ha SI3bIKE T'€OMETPUH,
MCCNIENI0BAaTh MOCTPOEHHBIE MOJENHU C MCIOJIb30BAHUEM I€OMETPUYECKHX MOHATHH U TEOPEM,
ammapara ajreOpbl, pelaTh NPaKTHYECKUE 3a1a4H, CBSI3aHHbBIE C HAXOXK/ICHUEM Fr€OMETPUYECKUX
BEJINYHH.



TEMATHYECKOE ILTAHUPOBAHUE

10 KJIACC
N KoanuecTBo uacos DJIeKTPOHHBIE
n/-n HanmeHnoBaHHe pa3fesioB H TéM NPOrPaMMbl Beero Konrpoabubie | IpakTHueckue (undposbie)
paboTeI padoThl o0pa3oBaTenbHbIe
pecypcbl
1 Bgrenenune B CTEPEOMETPHIO 10 0
’ IIpsimbie U MIOCKOCTH B IPOCTPAHCTBE. 12 1
IMapannenbHOCTb NMPSIMBIX M MJIOCKOCTEMH
3 IlepneHaUKyJIAPHOCTh NPSMBIX M TUIOCKOCTEH 12 0
4 Yrabl Mexay NpsIMbIMH | TUIOCKOCTSIMH 10 1
5 MHOrorpaHHUKH 11 1
6 OOBEMBI MHOTOIPaHHHUKOB 9 1
7 IloBTOpEHME: CEUEHUSI, PACCTOSTHUSI M YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 5 0
11 KVIACC
N KoanuectBo yacos DJIeKTPOHHbIE
n/-n HaumenoBaHue pa3aesioB U TeM NPOrpaMMbl Beero Koutpoanunie | Ilpaktuueckne | (uudposbie)
paGoTel paboThl o0pa3oBaTeIbHBIE
pecypcobl
1 Tena BpaieHus 22 1
2 OO6BEMBI TEN 18 1
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 12 1
4 IloBTOpenue, 06odIEeHNEe, CHCTEMATU3ALMS 3HAHUI 16 1
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 0




YYEBHO-METONYECKOE OBECHIEYEHHE OBEPA30OBATEJILHOTO
MPOTIECCA

OBSI3ATEJIBHBIE YYEGHBIE MATEPHAJIBI AJIS1 YYEHHKA
MartemaTuka: anredpa 1 Hayaja MaTeMaTUIeCKOro aHaau3a, reomerpusi. ['eomerpus, 10-11
knaccbl/ AtanacsH JI.C., Bytysos B.®., Kagomues C.b. u apyrue, Akunoneproe o01mecTso
«H3patenvcTBO «IIpocBemenuey, 2022r.

METOIUYECKUE MATEPHUAJIBI JIUIA YUUTEJIA
Maremaruka: anreOpa 1 Hayajla MaTEMaTUYECKOTO aHau3a, reomerpusi. ['eomerpus, 10-11
knaccel/ AtanacsH JI.C., Byty3os B.®., Kanomues C.b. u apyrue, AkuuonepHoe 001mecTBo
«M3parenscTBO «IIpocBemenue»
3uB b.I'. Jlunakruueckue marepuains! no reomerpun Ay 10 knacca. M.: Ilpocsemenue, 2023
Kosanesa I' 11, Masyposa H.HU. reomerpus. 10-11 knacchl: TeCThI ISl TEKYILIETO U
obobwmaroero koutpossi. — Bonrorpan: Yuurens, 2023,

NUPPOBLIE OGPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

https://www .yaklass.ru

«Yau.py».

https://resh.edu.ru
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