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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas nmporpamma y4eGHOro Kypca «I'eomerpus» 6a30BOro ypoBHs sl 00yYArOLIHXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepanbHOro rocyaapcTBEHHOr0 00pa3oBaTEIbHOTO
CTaHJapTa CpenHero odmero odpa3oBaHus, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
HPEIBSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, M TPAJUIMN POCCHUIICKOTO 0Opa3oBaHWUSL.
Peanuzanmss  nporpaMmbl  o0eclieYMBaeT — OBJIQJICHHE  KIIIOYCBBIMH  KOMIICTCHIHSMH,
COCTaBIISIOIIMMH OCHOBY JUISi CaMOPa3BHTHS W HENPEPHIBHOTO O00pa30BaHUs, IIEIOCTHOCTH
06HI€Ky.]H)TypHOI‘O, JIMYHOCTHOT'O U MMO3HABATCJIIBHOI'O pa3BUTHUA JIMYHOCTH 06yqa101u1/1xc;1.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Baxnocte ydeOHOro Kypca reoMETpHM Ha YpPOBHE CpEeAHEro oOmiero oOpa3oBaHHs
00ycCJIOBIIeHa TPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
00y4yeHMsI TeOMETPUH B HANpaBICHUU JIMYHOCTHOTO Pa3BUTHs OOydarommxcs, (GOopMUPOBaHUS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOH TI'PaMOTHOCTH, H3yU€HHs IPYTUX Y4eOHbBIX IMCLUIUIMH.
PazButne y oOydaromuxcsi MPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHU
TeOMETPUYECKUX a0CTpaKIMii, COOTHOIECHUN PEaTbHOTO U WACATBHOTO, XapaKTepe OTPAKCHHS
MaTeMaTHYeCKOM HayKOH SIBIIEHHH U MPOLIECCOB PeaIbHOT0 MUPA, MECTE FEOMETPUH B CHCTEME
HayK M pOJIM MaTeMaTH4YeCKOr0 MOJEIMPOBAaHMS B HAyYHOM I[IO3HAHWUM U B IPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHHS VYYAIIMXCS, a TaKKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIIeCTBE.

['eomerpus sBisieTcst OAHMM K3 0a30BBIX INPEIMETOB Ha YpPOBHE CPEIHEro OOILero
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
Hay4YHOH HaIlpaBIE€HHOCTH, TaK U T'yMaHUTAPHOI.

Jlormueckoe MbllIeHUE, (GopMHUpyeMOe MNpU H3YyUYEHUU OOYYarOUIMMMCS MOHSITHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIACHUI B XOJI€ peIICHUS
TreOMETPUYECKUX 3a/a4, YMEHHE BBIIBUTaTh U ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSL MPHU pEIIeHUM 3a7ay eCTeCTBEHHO-HAyYHOTrO IMKJIa, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAaeT CYHIECTBEHHYIO pOJb BO BCEX
o0nacTsaX AesTenbHOCTH 4denoBeka. OpHEeHTalus yYeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0XO/IMMOE YCIIOBHE €ro COIMAJIBHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOIEro MHupa,
YCIIOBHE YCHEITHOTO TIO3HAHWUS H  aKTHBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIHLHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEANHSIET pa3Hble BUAbI YUeOHON U TPYAOBOMH
NEeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KauyecTB, IO3TOMY aKTyallbHa
3agada (OpMHUPOBAHUS y OOYUaIOMIMXCSI MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3sHOBUIAHOCTU
00pa3HOro MBIIUIEHUS] — CYILIECTBEHHOIO KOMIIOHEHTa B IOJITOTOBKE K IPAKTHYECKOU
JESITeIbHOCTH 110 MHOTUM HaIIPaBJICHUSM.

Llenb ocBOEHMSI TporpaMMbl yueOHOro Kypca «I'eomerpus» Ha 6a30BOM ypOBHE 00ydeHUS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE pPAa3BUTHE OOyYaroOmMXcs depe3 obOecredeHue
BO3MOXHOCTH IPUOOPETEHUSI U UCIOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPHUECKUX 3HAHUM U
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NeCcTBUH, CrIeU(pUYHBIX TEOMETPUH, BO3SMOXHOCTH YCIIELITHOTO POI0JDKEHUsT 00pa30BaHUs 110
CHEIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM HCIIOJIB30BAaHUEM T€OMETPHHU.

[IporpamMa 1o reoMeTpurM Ha 0a30BOM YPOBHE NpEAHA3HAYCHA JUIS OOYYarOLIHXCS
cpez[Heﬁ MIKOJBbI, HE HUCIIBITBIBABIINX 3HAYUTCIBbHBIX 3any,Z[HeHI/II71 Ha YPOBHC OCHOBHOI'O
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH
o0IIre MaTeMaTHYECKUEe YMEHUsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIC ISt
YKU3HU B COBPEeMEHHOM o01iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO
Oonee rryOOKO, €CITU B JATBHEHUINIEM BOSHUKHET HEOOXOAMMOCTh B T€OMETPHYCCKHUX 3HAHUSIX B
PO eCCHOHAIBHON JESTEIHbHOCTH.

JloCTroKEHHE TIeNTM OCBOCHUS MPOTPaMMbl 00€CIICYUBACTCS PEIICHHEM COOTBETCTBYIOIIMX
3ajau. [IpuoputeTHBIMU 3a7jauaMu OCBOCHUs Kypca «['eomeTpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sIBIISTFOTCSL:

e (QopmupoBaHUE TNPEJCTABIECHUS O TIEOMETPUM KaK 4YacTH MHUPOBOH KyJIbTYypbl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAFOIIIMM MUPOM;

° q)OpMHpOBaHI/Ie MNpeaACTaBJICHHUA O MHOIOIrpaHHHMKAaX HW TCJIaX BpallCHUA KaK O
BaXXHEUIINX MaTEMaTHYECKUX MOZCIIAX, MMO3BOJAIOIMUX OIMMCBIBATL U U3Yy4YaTh PA3HBIC
SIBIICHHS OKPY>KaIOLIET0 MUPA;

e (QopmupoBaHUE yMEHHs DPACllO3HABATh HA UYEPTEkKaxX, MOJENIAX U B PEaTbHOM MHUPE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS,

® OBJAJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOSHUS Ha H300paKeHUSIX
MIPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSIMH O MHOTOTPaHHUKAaX M
TeNax BpalleHusI U KX OCHOBHBIMH CBOHCTBAMU;

® OBJIAJICHUE AJTOPUTMAaMM PEIIEHUs OCHOBHBIX THUIIOB 3a7ay; (OPMUPOBAHUE YMEHHUS
MPOBOAWTH  HECIOXHBIE JOKa3aTelbHbIE  PAcCyk JCHHUS B  XOJ€  pPEIIeHUsS
CTEPEOMETPUICCKUX 33J1a4 U 33]1a4 C TPAKTHYICCKUM COJICPKaHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPYECKMX CIOCOOHOCTEM  oOydarommumxcs,
IO3HaBaTEIbHOU AKTUBHOCTH, UCCIICAOBATCIbCKUX YMeHI/II\/'I, KPUTHUYHOCTH MBIIIJICHUSA

e (¢opmupoBaHne (YHKIIMOHATHLHON TPAaMOTHOCTH, PEICBAHTHON TE€OMETPUM: yMEHHUE
paciio3HaBaThb IMMPOABJICHUA FrCOMETPHUICCKUX HOHS[TI/If/i, 00BEKTOB U SaKOHOMepHOCTefI B
peabHBIX JKU3HEHHBIX CUTYallUSX W MpPH H3YyYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHUCHMOCTEH W 3aKOHOMEpPHOCTEH, (QopMynupoBaTh WX Ha S3bIKE
TEOMETPUH U  CO3[aBaTh TE€OMETPUYECKHE MOJIEIH, NPUMEHATh OCBOSHHBIN
FGOMeTpI/I‘-IeCKI/II\/'I amnmnapar i pCeHICHUA  MPAKTHKO-OPUCHTHUPOBAHHBIX  3a4a4,
MHTEPIPETUPOBATH U OLIEHUBATH ITOJYYEHHBIE PE3YJIHTATEHL.

OTnUYuTENBbHON 0COOCHHOCTHIO MPOTPAMMBI SIBISIETCS] BKIIOYEHHUE B KypC CTEPEOMETPUU
B Hadajic C€ro Mu3yuCHUA 3ala4d, pCHIaCMbIX Ha YPOBHC HWHTYUTUBHOI'O TIIO3HAHUA, U
omnpenen€HHbIM 00pa3oM OpraHu3OBaHHAas paboTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TMPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET INPOTEKaHUE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K AAIBHEUIIEMY U3YUYEHUIO NIpEAMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METOAYy OOy4YeHHs, TO €CTh
TEOPETUYECCKHE 3HAHUS WMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYCCKOM
NeSITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TNPEACTABICHUH Yy Y4YalmIUXCsi B  Kypce
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CTEpEOMETPUH MPOBOJIUTCA 32 CUET PELICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa30B U
3aJjad Ha OIEpPUPOBAaHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3ganue oOpas3a MPOBOIUTCS C
OIIOPOil Ha HAIISTHOCTh, @ ONIEPUPOBAHNE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HAIVIAJHOCTH,
MBICJIEHHOT'O U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNUS.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHuororpanHuku», «IIpsaMeie 1 na0cKOCTH B MpocTpaHCcTBe», «Tena BpameHus», «Bekropsl u
KOOPJIMHATHI B MpocTpaHcTBe». DopMupoBaHue JOrMUECKUX YMEHUH pacnpeiessieTcss He TOJIbKO
[0 COAEP)KaTeNIbHBIM JIMHHUSM, HO W MO rojamM oOydeHHs Ha YPOBHE CpeJHero OOIIero
o0Opa3oBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOEHUS
paboueil mporpamMmsbl, pacrpeaeiaEHHbIM 0 rogaM 00yueHHsl, CTPYKTYPUPOBAHO TaKUM 00pazoMm,
yTOOBl ~ OBJQJICHHE TIEOMETPUYECKHMMM  IOHATUSAMM M  HaBbIKAMM  OCYIIECTBISIOCH
[IOCJIEZI0BATENbHO M IOCTYNATENIbHO, C COOJIIOJIEHUEM IpPUHIUIA [PEEMCTBEHHOCTH, YTOObI
HOBbIE 3HaHUS BKJIIOYAIUCH B OOIYIO CUCTEMY T€OMETPUUYECKUX IPEACTaBICHUN 00yJaromuxcs,
pacumpsis ¥ yriayouiss e€, o0pas3ys IpOuHble MHOXKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yudenne reomerpun oTBoAUTCS 2 yaca B Heaento B 10 kiacce u 1 yac B Henenio B 11
KJ1acce, BCEro 3a JBa roga ooydenus - 102 yueOHBIX daca.
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COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpEOMETpUH. Touka, IpsiMasi, IJI0CKOCTh, MpocTpaHcTBo. [loHATne
00 aKCMOMaTHYECKOM IIOCTPOEHHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3aumHoOe pacnosoeHue NpsAMbBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIeIbHbIE U
cKpemuBampomuecss npsamsle. llapamnenbHOCT NPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
NapaJulebHbIE IPSIMBIE B IPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPIMBIX; MAPaJUICIBHOCTD
IOPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJIEHHBIMH CTOPOHAMH; YIoJl MEXIy NpPSAMBIMH B
npoctpaHcTBe.  llapamienpHOCTh  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuleJbHBIX IiockocTel. [IpocTeiime npocTpaHCTBEHHbIE PUTYpPHI HA INIOCKOCTHU: TETPadp,
KyO, mapayieNienuIe]]; IOCTPOSHUE CeYCHUH.

[lepnieHOAUKYISIPHOCTh  NPSAMOM M IUIOCKOCTH: IEPIEHIUKYJIApHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapaUIeIbHBIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPHU3HAK
NEePHEHAUKYISIPHOCTA IPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOW NEpPHEHAUKYISPHOU
IJIOCKOCTH. YTIIbl B NPOCTPAHCTBE: YTOJ MEXAY NPSIMOM M IIJIOCKOCTBIO; JBYTPaHHBIM YTOJI,
JUHENHBINA yroa ABYyTrpaHHOro yria. lleprneHaukyisp U HakJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PAcCTOSHUE OT MpsIMOM JI0 IUIOCKOCTH, HPOEKIHs (UIypbl Ha IIOCKOCTb.
IlepneHauKyIpPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IUIocKocTer. Teopema
0 TpEX MEPIEHAUKYIIAPAX.

MHuororpanHuKu

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAHHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKa MHOrOrpaHHukKa. IIpusma: N-yroiapHas npusmMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapamnenenunen, NpsAMOYTOJBHBIN Napajuleenunen U ero cpoicrsa. [Iupamuaa: N-yrompHas
nupamMpsia, TpaHM W OCHOBaHME NUPAMU/bI; OOKOBas M TMOJHAs TMOBEPXHOCTb MHUPAMHUIBL;
IpaBWIbHAsg M yceu€HHas MNHpaMuia. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOTPaHHHUKU: MOHITHE MPABUIBHOTO MHOTOIPAaHHUKA; MpaBUibHAs MpU3Ma M MpaBUIbHAS
nUpaMy/Ia; MpaBUIIbHAs TPEYroJibHas MUPaMUIa U MPaBUIbHBIN TeTpasap; KyO. [IpencraBnenue
O MpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M ukocadap. CedeHus OpuU3Mbl U
MUPAMHU/IBI.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NMPAMOM, IUIOCKOCTH.
DNEeMEHTH CUMMETPUH B IUpaMuax, apajuleenune1ax, IpaBuIbHbIX MHOTOIPAaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHHM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
NpaBWIBHON NMUpaMuibl, TeOpeMa O IUIomaau yced€HHoW mnupamuabl. [lonarue o6 oOBEMe.
O06BEM nupamMubl, IPU3MBI.

[TogoGubie Tema B mpocTtpaHcTBe. COOTHONIICHHS MEXIY IUIOMAIASIMU TMOBEPXHOCTEH,
00BéMaMHU ITONOOHBIX TEI.
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11 KUIIACC

Tesa BpanieHus

[{unuaaprYeckass TOBEPXHOCTh, O0Opa3ylolue UINHAPUIECKONW MOBEPXHOCTH, OCh
LWIMHpUUYECKOl noBepxHocTu. Lunmuap: ocHoBaHMS M OOKOBasi IOBEPXHOCTh, 0Opasyronias u
OCb; IJIOIIaAb OOKOBOM M MOJHON MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3ylollye KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHMYeCKOH mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpasymolias M OChb; IUIOLIAIb
OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS M
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IUaMeTp; IUIOMIalb MOBEpXHOCTH cdeprl. Bzammuoe
pacmionoxxeHue chepsl 1 IUIOCKOCTH; KacaTeIbHas IUIOCKOCTh K cdepe; mIoaas cepsl.

N300paxeHue Ten BpallleHus Ha INIOCKOCTH. Pa3BépTka LuaMHApa U KOHyca.

KoMOuHanuu Ten BpamieHus ¥ MHOTOTPAaHHHKOB. MHOTOTPaHHUK, ONHUCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Torsitie 00 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsust u3 He€. OO0bEM mummHIpa, koHyca. O0BEM
mapa v miomass chepsl.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHOIIEHHS MEXAy IUIOIMAIIMU TOBEPXHOCTEMH,
00BEMamMK MOJOOHBIX TEll.

CeueHnust mwiMHIApa (MapauiebHO MW TEPHEHAUKYJSIPHO OCH), CEYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY ), CEUEHUS I1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B npocTpaHcTBe. CIOXKEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMHU.
[TpsimoyronbHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHatel Bektopa. [Ipocreiimiue
33/1aud B KOOpJMHATaXx. YTojd MexIy BekTopamu. CKalsipHOE NpPOU3BEIACHUE BEKTOPOB.
Brruucnenune yrioB MeXay OpSIMBIMH M TIIOCKOCTSMH. KOOpIHMHATHO-BEKTOPHBINH METOA TpH
pEeIIeHNU TeOMETPUYECKUX 3a/1ay.
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INIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS INpOrpamMMbl ydeOHOro mpeamera «MaTeMaTHKa»
XapaKTepU3yIOTCH:

I'paxknanckoe BocniuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUICKOTO OOIIECTBA, MPEJICTABICHHEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBJIEHUHM, NpOLEAYyp TIpakJaHCKOro oOlecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

IIaTpuoTnyeckoe BoCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’KIaHCKOW MAEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOSLIEMY POCCUKMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKON MaTeMaTU4eCKOM ILIKOJbI, K HCIOJIb30BAHUIO 3THX
JOCTIDKEHUH B IPYTUX HAYKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAaHMEM JYXOBHBIX LIEHHOCTEH pocCHICKOro Hapoaa; CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HayKH M JIeATEIbHOCTHIO YUYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYHUBOTO OYIyIIEro.

JcTeTHYecKoe BOCIIUTAHue:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, PpacCyk JACHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUI0B UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHS MPHUMEHATh MaTeMaTW4YecKHe 3HaHUs B HHTEpecax
3I0pOBOr0 M Oe3omacHOro obpasza MU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usndeckas
AKTUBHOCTh); (PU3NYECKOTO COBEPIICHCTBOBAHMUS, NMPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JESATENBHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LEHHOCTU TPYIO0JIOOUS; MHTEPECOM K DPAa3IUYHBIM
cdepam mpoeccHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON U €€ MPHUIIOKEHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKHM3HM; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pELIEHNHN IPAKTUYECKUX 3aa4 MaTEMAaTUYECKON HaIlPaBIEHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOM KYJIbTYpbl, IMOHUMAHUEM BIMSHUSA COLUAIBHO-
SKOHOMHYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOJHONW M COLMAIBHOW Cpeabl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpHEeHTalued Ha  [pUMEHEHHE
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MaTeMaTUYECKUX 3HAHUMN Ul pelIeHMsl 3a7ad B O00JIaCTU OKPY’KaroLIEH Cpejibl, MJIaHUPOBAaHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN JJI OKPYIKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:

C(OPMUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOLIECTBEHHOW MPAKTHUKH, TOHUMAaHHEM MaTeMaTHYeCKOH HAayKH Kak C(epsbl
YEJIOBEYECKON JEATEIBHOCTH, 3TANlOB €€ Pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYpPOH KAaK CPEACTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYK) M  HCCIEAOBATEIBCKYH JIESATEIBHOCTD
VHJVBHIyaJIbHO U B IPYIIIIE.

METAINPEIJMETHBIE PE3YJIbTATbHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBI yU4eOHOTO mpenMeTa «MaremaTukay
XapaKTepU3yIOTCSl  OBIQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU — OlCMBUAMY, — YHUBEPCATbHbIMU — pe2yIsamUEHbLMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCco8 0byyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa;
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomamso ¢ ungopmayuet).

ba3oBble JlornyecKkue AeicTBUA:

® BBUIBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXIy MOHATUAMH; (HOPMYIUPOBATH OIpPEEIICHUS MOHATUH;
yCTaHABJIMBAThH CYNIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IICHHS
Y CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHMMATh, (POPMYJIMPOBaTh U MPEOOPa30BBIBATH CYXKJIEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHbIE;

® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H U POTUBOPEUHs B (haKTax,
JTAHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX; IpeliaraTb KpUTEpUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

e JenaTh BHIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIIFHO JTOKA3aTeIhCTBA MATEMATUIECKUX YTBEPKIACHUN (TIpsSMBbIe
U OT TMPOTUBHOIO), BBICTpAUBaTh apPryMEHTAlMI0, MPUBOAUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

e BbIOMpaTh cnocob penieHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOASMIINA ¢ YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKUe 1eHCTBHA:

® CMOJNB30BaTh  BONPOCHI  KaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IO3HAHUS;
(dbopMyIHpOBaTH BOMPOCH], (PUKCHUPYIOIIME MPOTHBOPEUHE, MPOoOIeMy, YCTaHABIUBATh
HUCKOMOE U JaHHO€, (OpPMHUPOBATH TUIIOTE3y, APTrYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHUE;
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MPOBOANTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIA OSKCIIEPUMEHT, WCCICAOBAHUE T10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4YecKOro OOBEKTa, SBJICHHS, MpoIiecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy O0BEKTaMH, SIBIICHUSAMH, IPOLIECCAMHU;
CaMOCTOSITENIbHO  (pOPMYJIMPOBAaTh  OOOOIIEHUS W  BBIBOJABI 110  pe3yJIbTaTaM
MPOBEAEHHOTO HAOJIOACHMS, UCCICIOBAHMUS, OICHUBATh JOCTOBEPHOCTh MOJYYECHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHHIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEATIONOKEHUS
0 €ro Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISBIIAITH AeDUIIUTHI MHPOPMAIIUH, TAaHHBIX, HEOOXOIUMBIX JUISI OTBETa Ha BOIPOC U
JUISl pEIICHNUs 3a/1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHWUKOB pA3IMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,

CTPYKTYpPUpPOBaTh HMH(OpMAILUIO, MPEACTaBIATh €€ B passiMyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLIEHUBATh HAAEKHOCTh HMH(OpPMALMM 10 CaMOCTOSTENbHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) VHueepcanbHbie KOMMYHUKAmMuUGHblE Oelicmeus, 06ecneyusaom chopmuposaHHoCmsy
COYUANLHBIX HABLIKOG 00YUAIOUUXCHL.
O0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUU C YCJIOBUSMHU U LEIAMU
oOIIeHus; SCHO, TOYHO, I'PAaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS 10 XOY pPelIeHHs 3a/1a4l, KOMMEHTHPOBATh
MIOJIyYEHHBIN pe3yJsIbTarT;

B X0/i¢ 00CYKJICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXJaeMON TeMbI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HANCICHHLBIC Ha TIOMCK PCIICHHA,
COIIOCTABJIAATb CBOU CYXIACHUA C CYXIACHUAMU OPYIrux YYaCTHHUKOB JUajiora,
oOHapy’KUBaTh Pa3IMUMe U CXOJCTBO MO3UIHI; B KOPPEKTHOH opme GpopMyIHpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKECHHUS;

MNPEACTABJIATE PE3YJIbTATHI PCIICHUA 3aJadr, SOKCIICPUMEHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BHICTYIUIEHHS C YYETOM 3ajau NpE3eHTAlUU U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBO:

NOHUMAaTh M MCIIOJB30BaTh NMPEUMYIIECTBA KOMAHIHON M WHAMBUAYAIbHOW pabOTHI
NpU pelIeHWH YYeOHBIX 3a/ady, NPUHUMATh IIeJlb COBMECTHOW JEATENBHOCTH,
IUIAaHUPOBATh OPraHM3ALMI0 COBMECTHOM paboOThl, pacrhpeiensTh BHAbI padoT,
JIOTOBAapHUBAThCS, OOCYXJaTh IPOLECC M pe3ylbTaT padoThl; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

y4acTBOBATh B TPYIIOBBIX opMax padboThl (00Cy aeHMS, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMb» U HWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JeMCTBUS C IPYTHMH YICHAMU KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA
IPOAYKT 110 KPUTEPUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.
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3) Vhusepcanvhuvie pecynamuensle oeticmesus, 0b6ecneuusaion Gopmuposanue CMuLCI08bLX
VCMAHOBOK U JHCUSHEHHBIX HABLIKOB TUYHOCTIU.

Camoopranu3anus:

®  COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a/1a4i, BBIOMPATh CIIOCO0 PElIeHuUs C yIETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBAaTh BAPUAHTHI PEIICHHUH ¢ Y4ETOM HOBOM WH(OpMaIuy.

CaMOKOHTPOJIb:

L] BJIaACTh HABBIKAMHAU H03HaBaT€HLHOﬁ pe(i)JICKCI/II/I KaKk OCO3HaHUs COBepIHaeMI)IX
JNEUCTBUM ¥ MBICIUTEIBHBIX TMPOILIECCOB, WX PE3YyJIbTATOB; BIJAJIETh CIOCOOaMHU
CaMONPOBEPKH, CAMOKOHTpPOJIS Tpollecca M pe3ysibTaTa PEIICHHs MaTeMaTUYeCKOn
3a7a4H;

® MpeABHAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPH PEUICHUH 33/Ja4d, BHOCUTH
KOPPEKTUBBI B JICSITCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB, JAHHBIX, HAHJIEHHBIX
OmMOOK, BBISIBJICHHBIX TPYTHOCTEH;

L] OILICHUBATh COOTBCTCTBHUC pe3ynLTaTa ueiamm un yCJIOBI/ISIM, O6”I>$ICH$ITB HpI/ILII/IHI)I
JOOCTHMIXKCHHUA WJIN HCIOCTHXCHUA p€3y.]II)TaTOB JACATCIIbPHOCTH, HaXOJIUTh OIHI/I6Ky,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUSIMH: TOYKA, MPSIMasi, TUIOCKOCTD.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX MPHU PEIICHUH T€OMETPHUECKUX
3a/ad.

OnepupoBaTh TOHATHSIMH: TAPAUICIBHOCTE W TEPICHIUKYJISAPHOCTh TMPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacoOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPaHHBIM Yroj, TpaHU MABYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO yTJa; JIWHEHHBIA yroJl ABYTPAHHOTO YIJIa; TPaayCHas Mepa JBYTPaAaHHOTO yTJia.

OnepupoBaTh MOHSATHSMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIBIH MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, MPABUIHLHBIA MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (MHpaMuia; MpU3Ma, MPSMOYTOIbHBIN
napajuiesenumnes, Kyo).

KrnaccuduiumpoBate MHOTOTpaHHHKH, BBIOMpas OCHOBaHWSA JUIS  KIACCH(UKAIIUN
(BBIMTyKJIbIE W HEBBIMYKIblE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSMbIE H
HAKJIOHHBIE IPU3MBI, TAPATIICIICITUTICIBI ).

OnepupoBaTh MOHATUSAMH: CEKYIIasi TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHUS CEUSHHH, UCTIONB3YsI METO/I CIIEIIOB.

Ctpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBITIONHSTH (BBIHOCHBIE) TUIOCKHE
YEepPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUII CBEPXY, COOKY, CHU3Y.

Pemrate 3amaum Ha HaXOXICHHE TEOMETPUYECKHX BEIWYMH 10 oOpas3lam Win
QITOPUTMaM, TPHUMEHsST HM3BECTHBIC AHAIMTHYECKHUE METOJbl TPU PEHICHWH CTaHAapTHBIX
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MaTeMaTHYECKUX 3aJad Ha BBIYMCICHUE PACCTOSHUM MEXIy IBYMsS TOYKaMH, OT TOYKU MO
OpSMOH, OT TOYKH J0 IIOCKOCTH, MEXK/y CKPEIINBAIOIIUMHUCS IPSMBIMH.

Pemate 3amaum Ha HaXOXKAEHHE TEOMETPUYECKMX BEIMYMH 10 o00pa3maM WiIn
QITOPUTMAaM, TPHUMEHSS HM3BECTHbIC AHAIMTHYECKUE METOJbl NIPU PEHICHWH CTaHAapPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYMCICHHE YIJIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
IPSMOH M TUIOCKOCTBIO, MEXY TIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Berancaste 00bEMBI M TUIOMIAIN TTIOBEPXHOCTEH MHOTOTPaHHHUKOB (IIpHU3Ma, MUpaMH/A) C
npUMEHeHHeM (OpPMYJ; BBIYMCISATH COOTHOIIEHHUS MEXIy IUIOIAASMU TOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh MOHATHSMU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTh
CHMMETPHH; LIEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekarp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

[lpumeHsaTh TeoMeTpuuYecKre (aKkTbl s pPEHIeHUs CTePeOMETPUYECKUX 3ajad,
IPEATOJIararolMX HECKOIBKO IAroB PEIICHHs, €CIH YCIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dbopwme.

[TpuMeHSATh TpOCTEHIINE MPOTPAMMHBIE CPEACTBA U AJNEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IPU PELICHUU CTEPEOMETPHUECKUX 3a/1au.

[IpuBoANTE mNpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U KHU3HH,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHH B ICKYCCTBE.

[IpuMeHATh TOJMYYCHHBIC 3HAHWS HA TMPAKTHKE: aHAJIM3UPOBATH peallbHbIE CUTYaIluH MU
OPUMEHATh  M3Y4YEHHblEe TOHATHUS B  TIpoOlLlecCe IOMCKAa  pEIIeHUs  MaTeMaTHYeCKH
chopMyIMpPOBaHHOW MPOOIEMbl, MOAEIHPOBATh pEAIbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIIOJIb30BAaHUEM T'€OMETPUYECKHUX TIOHSTHH U TEOpEM,
ammapara anreOpbl; penaTth NpakTHIeCKUe 3a1auH, CBI3aHHbIE ¢ HAXOXKICHUEM TeOMETPUIECKIX
BEJIMYMH.

11 KUIIACC

OnepupoBath TTOHSTHSIMH HWIMHIPUYECcKas MOBEPXHOCTb, oOpasyrorue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHWYECKasi IOBEPXHOCTh, 00pa3yrolne KOHHIeCKOH
MOBEPXHOCTH, KOHYC; chepruieckas OBEPXHOCTb.

Pacnio3naBate Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS TEJ BPAIICHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUAMH: IIAPOBOIM CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CIIOS, BBICOTA MIAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnsate 00BEMBI U TUIOIMIAIU MOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tel C
npUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B chepy U OMHCAHHBIM OKOJO
cdepsl; cdhepa, BMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIlICHUS.

BbuncnsTe COOTHOLIEHHS] MEXAY IUIOMIAIIMU HOBEPXHOCTEH M 0O0bEMaMU MOMOOHBIX
Tel.
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N300paxkaTh u3ydaemble (GUIypbl OT PYKH H C NPUMEHEHHUEM IMPOCTBIX YEPTEKHBIX
UHCTPYMCHTOB.

BBINONHATE (BBIHOCHBIE) TUIOCKUE YEPTEKHU M3 PUCYHKOB IPOCTHIX 00BEMHBIX (UTYp: BH]
CBepXy, COOKY, CHU3Y; CTPOUTH CCUCHHS TEJI BPALICHUSI.

W3BnexaTh, HHTEPIPETUPOBATh M MPE0OPa30BhIBATh UH()OPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, IPEICTABICHHYIO Ha YepTEkKaxX U PUCYHKAX.

OrnepupoBaTh NOHITHEM BEKTOP B IIPOCTPAHCTBE.

BrimomaaTs I[eﬁCTBHSI CJIOKCHUA BCKTOPOB, BLIYUTAHUA BCKTOPOB U YMHOXKXCHUS BCKTOpaA
Ha YHCII0, OOBSICHATh, KAKUMH CBOHCTBAMH OHHU 00JIaJIaf0T.

[IprMeHSTh TPABIIIO MapaUIeIeUIe a.

OmnepupoBaTh MOHATHSIMH: JIEKApPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOp, MOIYJIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOPA, YIOJ MCKAY BCKTOpaMH, CKaJIAPHOC
MMPOU3BCACHUC BCKTOPOB, KOJVIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPLI.

HaxomuTb cyMMy BEKTOPOB M MPOHM3BEACHHE BEKTOPA HA YKCIIO, YTOJI MEXIY BEKTOPaMH,
CKaJSIPHOE IIPOU3BE/ICHUE, PACKIIAIbIBATH BEKTOP MO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3ajaBaTh IUIOCKOCTh YPAaBHEHHEM B JICKAPTOBOW CHCTEME KOOP/IMHAT.

[IpumensTh reoMmerpuueckue (akTbl s pPELIEHUS CTEPEeOMETPUYECKHX — 3ajad,
IPEAIONIarafolMX HECKOIBKO IAroB PEIIeHHs, €CIH YCIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemarsn HpOCTeI\/’IHH/Ie TCOMCTPHUICCKUC 3aa4i Ha IPUMCHCHHUEC BEKTOPHO-KOOPAWHATHOTO
MeTO/Ia.

Pemare 3amaum Ha JOKa3aTeNbCTBO MaTEMaTHYECKHX OTHOLICHWH W HAaXOXICHUE
T€OMETPUYECKUX BEIHYHMH IO 00paslaM WM alrOpuTMaM, NPUMEHsS W3BECTHBIE METOMBI MPH
PEIICHHUH CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4.

[IpuMeHATs IpocTeWIIne NPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI IIPU PEIICHHH CTEPEOMETPUIECKHX 3a/1aY.

[lpuBOaMTE TpHMEpH MaTEMaTHYEeCKUX 3aKOHOMEPHOCTEH B TPHPOAEC U IKH3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HAa NPAKTUKE: aHAJIU3UPOBATh PEANBHBIE CUTyallud M
NPUMEHSATh M3YyYEHHbIE TOHSATHA B  TIpoLECCe TIOMCKA PEHICHHs  MaTeMaTHYECKH
copMyTHpOBaHHON NPOOIEMBI, MOAEIHPOBATh pPEATbHBIC CHTYallMH Ha S3bIKE I'€OMETPUH,
UCCIIeI0BaTh MOCTPOCHHBIE MOJIEIU C HMCIOJIb30BAHHEM T€OMETPHUYCCKHX TOHITHH U TEOopeMm,
armapara anre6p1;1; peiaTh MPAKTUYCCKUEC 3aa4u, CBA3aHHBIC C HAXOXKICHUEM I'COMCTPHICCKUX
BEJINYMH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI
pecypcbl
BBenenue B ctepeoMeTpuio 10 bubnuorexa LIOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnmnoreka [HOK
[TapamienbHOCTh MPSAMBIX U INIOCKOCTEH https://m.edsoo.ru/1c209e37
[lepneH MKy IAPHOCTD MPSMBIX U 12 bubnmnorexka HOK
TUIOCKOCTEH https://m.edsoo.ru/1c209e37
Vriel MeXAY TPSMBIMU U MIIOCKOCTSIMH 10 1 bubnuorexa LOK
Ay TP https://m.edsoo.ru/1c209e37
bu6nuorexa [IOK
M 11 1
HOTOTPATHIIH https://m.edsoo.ru/1c209e37
OO6BEMBI MHOTOTPaHHUKOB 9 1 bubmmoreia LIOK
P https://m.edsoo.ru/1c209e37
bu6anoreka LIOK
[ToBTOpEHME: ceueHMs1, pacCTOSTHUSA U YTIIbI 4 1

https://m.edso0.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KJIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudpoBbIe)
Ne i/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchl
bu6mmoreka [IOK
T 12
©14 Bpatem https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
0bé 5 1
OObEmbI Test https://m.edsoo.ru/1c209e37
BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 Bubnuorexa LIOK
P P pocTp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06001IEHNE, 7 1 bu6mmoreka [IOK

CHCTEMAaTH3alU 3HAHUN https://m.edso0.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34 3


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTb, TpocTpancTBo. [IpaBuia
M300paKeHUs Ha PUCYHKAX: H300paKCHUs
TUIOCKOCTEH, MapajlIeIbHbIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

IlonsTus: MEpeCCKaAromureCs MmI0CKOCTH,
nepeCCKaromuecsd nmpsamMad u rjiIoCKOCTb

IlousThs: MEPECCKArOIMECH IIIOCKOCTH,
IepeCceKaromumecs npsaMas U rmiI0CKOCTb

3HAKOMCTBO C MHOI'OrpaHHUKAaMH,
I/I306pa)KeHI/IC MHOI'OT'PpaHHHUKOB Ha
PUCYHKaX, Ha IPOCKIMOHHBIX YEPTEIKAX

HauanbHble cBefieHUs 0 KyOe U mupamue,
uX pa3BEépTku U Moaenu. CedeHus
MHOTI'OTPaHHUKOB

HavanpHbie cBeieHNs 0 KyOe U mupamu/e,
UX pa3BEPTKU U Mozenn. CedeHust
MHOTI'OTPaHHUKOB

[TonsiTre 06 akCMOMaTUYECKOM ITOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

DJIeKTpOHHbIE U(POBBIE
o0pa3oBaTejibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/aecc77cd

bubmnoreka IIOK
https://m.edsoo.ru/2d8a9c99

bu6anoreka LIOK
https://m.edsoo.ru/db685e73

bu6nuorexa [IOK
https://m.edsoo.ru/a63959ed

bu6nuorexa [IOK
https://m.edsoo.ru/b30dff38

but6mmoreka [IOK
https://m.edsoo.ru/3d8ffd32

bubanoreka LJOK
https://m.edsoo.ru/0cc5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

10

11

12

13

14

15

16

© MAOY I'ummuasus Ne 86. PaGouast nporpamma y4eGHOro npeamera
«I'eomeTrpusn (6a30Bb1ii yposens) 10-11 kaaccnn»

CIICACTBHA U3 HUX

[TonsTre 06 aKCMOMaTUYECKOM IIOCTPOEHUU
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U
CIIEICTBUS U3 HUX

[TonsTre 06 aKCMOMaTUYECKOM IIOCTPOEHUHU
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX

[TonsATHe 06 aKCHOMAaTUYECKOM ITOCTPOSHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

B3anMHOe pacmnoniokeHue npsmsIx B
IIPOCTPAHCTBE: IIEpeceKarouecs,
NapajuleJIbHbIC U CKPEILUBAIOLIUECS IIPSAMBIE
[TapamrenpHOCTh IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: MMApaJUICIIbHbIE IIPSIMBIC B
[IPOCTPAHCTBE; MapAIICIIBHOCTD TPEX
MIPSAMBIX

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
npocrpaHcTse: [lapannenbHOCTh NpsMON U
IIJIOCKOCTH

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

VYron Mexay npsiMbIMU B IPOCTPAaHCTBE

VYron Mexay npsiMbIMU B IPOCTPAaHCTBE

bubnunoreka LIOK
https://m.edso0.ru/239c8ch4

bubnunoreka LIOK
https://m.edso0.ru/65¢c6b106

bubnuoreka [{OK
https://m.edso0.ru/258fc245

bubnuoreka [{OK
https://m.edso0.ru/1a2520f6

bubnmorexa LIOK
https://m.edso0.ru/93ad36b3

bu6anoreka LIOK
https://m.edsoo.ru/ee1d19h9

but6mmoreka [IOK
https://m.edsoo.ru/9f4071b9
bubnunotexa LIOK
https://m.edsoo.ru/fe733862
bubanoreka LJOK
https://m.edso00.ru/2935a9a0



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
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[TapannenbHOCTh MIOCKOCTEH:
napajuieIbHbIC TUIOCKOCTH

CaolicTBa napajuiesIbHbIX IJIOCKOCTEH

[Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HA
IJIOCKOCTH: TETpa’ip, Ky0, nmapaienenumnes

[Toctpoenue ceueHuii

[Toctpoenue ceueHuit

Kountpoasnas padora no teme "[Ipsmvoie u
IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"

IlepnieHIUKYIAPHOCTD NPSMOM U IIOCKOCTH:
MIEPIEHIUKYIISIPHBIC IIPSMBIE B IIPOCTPAHCTBE
[IpsiMble mapainienbHble U
MEePIEHIUKYISPHBIE K INIOCKOCTH

[IpsiMble mapasienbHble U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH

[Ipu3Hak nepneHaAuKyJIAPHOCTH IPIMON U
IIJIOCKOCTH

[Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

Teopema o npsiMO NTepIIEHIUKYIIIPHON
IJIOCKOCTH

bub6nmoreka [IOK
https://m.edso0.ru/2e18f255

bu6nmoreka [IOK
https://m.edso00.ru/e504d656
bubnunorexa LIOK
https://m.edso0.ru/4a28dc02
bubnuoreka [{OK
https://m.edso00.ru/1d434d0f
bubnunoreka LIOK
https://m.edsoo.ru/ec26fesd

bubnunoreka LIOK
https://m.edso0.ru/9a0a9e56

bubnmnorexa [IOK
https://m.edsoo.ru/b19f6a5d
bubnunorexa LIOK
https://m.edsoo.ru/0ac11c95
bubmnoreka IIOK
https://m.edso00.ru/ba545966
bubnmnorexa LIOK
https://m.edsoo.ru/f85bfc46
bubnmnorexa LIOK
https://m.edso00.ru/79165d15
bubanoreka LJOK
https://m.edso00.ru/635¢5087



https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
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Teopema o IpsMOM NEePIEHANKYISPHON
IJIOCKOCTH

Teopema o mpsMOM NEePIECHANKYISPHON
IJI0CKOCTH

IlepneHuKymsp U HAKIOHHBIE: PACCTOSHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSITHUE OT
MPSAIMOM 0 IIJIOCKOCTH

[lepnieHIMKyISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MIPSIMOM 0 IIJIOCKOCTH

[lepnieHIMKyISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IJIOCKOCTH

[lepnenquKysp U HAKIOHHBIE: PACCTOSHUE
OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
MIPSAMOM 0 MJIOCKOCTH

VYTIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM
U IIJIOCKOCTBIO

JIByTpaHHBIN yroJl, TMHEHHBIN Yroil
JBYT'PAHHOI'O yTIJla

JIByTpaHHBIN yroJl, TMHEHHBIN Yroil
JBYI'PAHHOIO yIJla

[TeprieHAMKYIAPHOCTD IIOCKOCTEM: MPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN
[lepnieHUKYIAPHOCTD IIOCKOCTEMN: IIPU3HAK
MEPIEHIUKYISIPHOCTH JBYX INIOCKOCTEN

but6mmoreka [IOK
https://m.edsoo.ru/bd3745f8

but6mmoreka [IOK
https://m.edsoo.ru/7d18834b

bubnunoreka LIOK
https://m.edso0.ru/33c477d3

bubnuoreka [{OK
https://m.edsoo.ru/66fefadd

bubnuoreka [{OK
https://m.edsoo.ru/a5h7b8e3

bu6nmorexa LIOK
https://m.edsoo.ru/dbee22bc

bu6anoreka LIOK
https://m.edsoo.ru/6b61b2b4
bubnuoreka [{OK
https://m.edsoo.ru/5faOb3ce
bubmuoreka [{OK
https://m.edsoo.ru/c7c777ed
but6mmoreka [IOK
https://m.edsoo.ru/ec3e2da3
bubmuoreka [{OK
https://m.edsoo.ru/ed9e2a8e



https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
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40

41

42

43

44

45

46

47

48

[TeprieHAMKYIAPHOCTD MIOCKOCTEM: MIPU3HAK bubnuoteka [JOK
MEPIEHANKYIIPHOCTH IBYX IIOCKOCTEMH https://m.edsoo.ru/ba75dc57
Teopema o Tpéx nepneHAUKYIsIpax bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
Teopema 0 TpEX NEepHEHANKYISIPAX Bubmmorexa HOK
https://m.edsoo.ru/52188a7d
bubnuoreka [{OK

Teopema 0 TpEX NMepreHAnKyIIpax

KonTtpouabHnas pabora no remam
"[leprieHIUKYIAPHOCTD NPSIMBIX U
mI0cKoCTeN" U "YTIIbl MEXy IPSIMBIMU U
IUIOCKOCTSIMH"

IlousTue MHOI'OrpaHHHKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HEBLIITYKJIBIE MHOT'OT'PAHHUKH, pa3BépTI<a
MHOTI'OrpaHHUKaA

[Ipu3ma: n-yronpHas mpu3Ma; rpaHu U
OCHOBAHMS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
pU3MBbI; OOKOBas U MOJIHAS TTOBEPXHOCTh
IIPU3MBI

[Tapamenenunen, NpssMOYTrOJbHBIN
napajJiesIenuIe]] 1 ero CBOMCTBa

IInpamupa: n-yrojabHas NUpaMUIa, TPaHU U
OCHOBaHHUE MUPaMHM/JIbl; OOKOBAs U MOJTHAS
IIOBEPXHOCTh MIUPAMU/IbI; IPAaBUJIbHASA U
yCeu€HHas upaMuaa

https://m.edso0.ru/9f246736

bubnuoreka [{OK
https://m.edso0.ru/5h971ef3

bu6anoreka LIOK
https://m.edsoo.ru/2d24e873

bu6anoreka LIOK
https://m.edsoo.ru/b4ad63ad

but6mmoreka [IOK
https://m.edso0.ru/8a7he683

bubmuoreka [{OK
https://m.edsoo.ru/fblcd0a5



https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5

49

50

51

52

53

54

55

56

© MAOY I'ummuasus Ne 86. PaGouast nporpamma y4eGHOro npeamera
«I'eomeTrpusn (6a30Bb1ii yposens) 10-11 kaaccnn»

[IpaBHiIbHBIC MHOTOTPAHHUKH: TIOHSTHE
HPaBHJIBHOTO MHOTOTPAHHUKA; TIPaBUIIbHAS
IIpru3Ma 1 1paBuJibHas NUpaMuaa,
IpaBHJIbHAsA TPCYIroOJbHAA IMUpaMHuaa U
MIPaBUIIBHBIN TETpadap; KyO

[IpencraBneHne o MpaBUIbHBIX
MHOTOTPaHHHUKaX: OKTadp, TOJEKAdIP U
MKOCadP.

CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, MPSIMOM, TNIOCKOCTH.
DNeMEeHThl CHMMETPUU B TUPaMUIax,
napajuieNienumne1ax, npaBuiIbHbIX
MHOT'OTPaHHUKAX

Brruncnenue 21€MEHTOB MHOTOTPaHHHUKOB:
pEOpa, AMaroHau, yrisl

[Tnomans 60KOBOI MOBEPXHOCTH H MOJTHOM
MMOBEPXHOCTHU MPSMOM TTPU3MBI, TUIOIIA/Tb
OCHOBaHUM, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MPSIMON TPU3MBI

[Tnomane 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUILHON MUPAMHUIBI,
Teopema O TIJIoMAu OOKOBOU MOBEPXHOCTH
YCEUEHHOU MMUPAMHU/IBI

KonTtpoabHnas pa6ora no reme

"MHororpaHHuKu"

ITonsatue 00 00BEME

bubnunoreka LIOK
https://m.edso0.ru/074c8865

bubmuorexa [JOK
https://m.edsoo.ru/a0fdd5bf

bubmuorexa [JOK
https://m.edsoo.ru/b9e777d9

bu6nuorexa [IOK
https://m.edsoo.ru/6cdbecef

bu6anoreka LIOK
https://m.edso0.ru/37d84157

but6mmorekxa [IOK
https://m.edso0.ru/5603e30b

but6mmoreka [IOK
https://m.edso0.ru/a95f5c04

bu6nunorexa LIOK



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
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O0BEM nupamMubl

O0BEM nupamMubl

O0BEM TUPaMuIBI

O0BEM nupamMubI

O0BEM pu3MBI

O06BEM TPU3MBI

O06BbEM pU3MBI

KonTpoabHnas padora no teme "O0bEMBI
MHOTOTPaHHHUKOB"

[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTHU3AIIHS
3HaHui. [locTtpoeHue ceuenumii B
MHOTOTpaHHUKE

[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AITUS
3HaHUU. BeuKciieHne paCCTOAHUM: MEXIY
IBYMsI TOUKaMH, OT TOYKH J10 IPSMOM, OT
TOYKH J10 TUNIOCKOCTH, MEXTY
CKPEILMBAIOINMUCS IPSIMBIMU

https://m.edsoo.ru/7ad0020b
bubnunorexa LIOK
https://m.edso00.ru/235171b3
bubnunorexa LIOK
https://m.edsoo.ru/f47dfefd
bubnuoreka [{OK
https://m.edso00.ru/79¢10312
bubnunoreka LIOK
https://m.edsoo.ru/2faadc3f
bubnunoreka LIOK
https://m.edso00.ru/79853608
bubnuoreka [{OK
https://m.edso0.ru/1e053890
bubmnoreka IIOK
https://m.edsoo.ru/482d3f51
bubnmnorexa LIOK
https://m.edsoo.ru/28a6573c

bubnmnorexa [IOK
https://m.edsoo.ru/098bedad

bubnmnorexa LIOK
https://m.edsoo.ru/f7792ba9



https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
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but6mmoreka [IOK

67 HToroBasi KOHTpPoOJILHasI padoTa 1 1 https://m.eds0o.ru/b9146bc0

[ToBTOpEeHue, 06001IeHNE CHCTEeMaTU3ALIUS
3HaHUU. BeryucieHue yrioB: MexIy

but6mmoreka [IOK
68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEKTY 1

https://m.edso0.ru/56765e8b

HpHMOﬁ U IJIOCKOCTBIO, IBYI'DAHHBIX YIJIOB,
YTJIIOB MEKAY IIJIOCKOCTIAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5


https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
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11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, AuameTp;
TUTOIIAb TIOBEPXHOCTH CephI
B3aumnoe pacnionoxenue chepsl U
TUTOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; miomans cheps

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.

Cedenus mapa

[unuaapudeckast MIOBEPXHOCTD,
o0pa3yromue UIHHIPHIECKOI
MTOBEPXHOCTH, OCh IIUIMHIPUUECKOI
MMOBEPXHOCTHU

Hununapap: ocHoBaHUS U OOKOBast

MOBEPXHOCTh, 00pa3yIoIias U 0Ch; TIONIAb

OOKOBOH U MMOJIHOW MOBEPXHOCTH

N300paxeHne NUIMHAPA HA MIIOCKOCTH.
PaszsépTka nunmuuapa. CedeHus MWIMHIpa
(TITOCKOCTHI0, MapaljieNIbHON UiTu
MEPIEeHIUKYIISIPHON OCH LIMITUHAPA)
Konnueckas moBepxXHOCTh, 00pa3yromme
KOHUYECKOW MOBEPXHOCTH, OCh U BEpIINHA
KOHHMYECKOU IMOBEPXHOCTH

KoanuyecTBo 4acosB

Bcero

KonTpoabHbie
padoThI

DJIeKTpOHHbIE U(POBBIE
o0pa3oBaTtejibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edso0.ru/0341bc2b

bubmunoreka IIOK
https://m.edsoo.ru/bed12a43

bubmuorexa [IOK
https://m.edsoo.ru/bc15f7f2

bu6nuorexa [IOK
https://m.edso0.ru/6054b8cl

bu6anoreka LIOK
https://m.edso0.ru/188f6216

but6mmoreka [IOK
https://m.edso0.ru/016e25eb

bubanoreka [JOK
https://m.edso0.ru/c94ha09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
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Konyc: ocHOBaHMe U BepILUHA,
o0pa3yrolias U oCh; IIIOLAAb OOKOBOW 1
IIOJIHOW ITOBEPXHOCTH

YceuéHHbIN KOHYC: 00pa3ylollre U BBICOTA,

OCHOBaHHMS 1 OOKOBas ITOBEPXHOCTH

N300pakeHne KOHyca Ha IOCKOCTH.
PasBépTka konyca. CeueHust KoHyca

(TITOCKOCTHI0, MapaljIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASINEH Yepe3 BEpILIUHY )

KomOunanwst ten BpameHus u
MHOI'OTPaHHUKOB

MHororpaHHHK, OMUCAaHHBIN OKOJIO chephl;
cdepa, BliMcaHHAas B MHOTOTPAHHUK UITU B
TEJIO BPAIICHUS

[Tonsarue 00 00Béme. OCHOBHBIE CBOMCTBA
00BEMOB Tell

O06bEM uIMHApa, KOHYyCa

O06BEéM mapa u riomazab chepbt

ITooOHBIE TENa B TPOCTPAHCTBE.
CooTHOUIeHNsT MEXIY TUIOIAAIMU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET
KonTtpoabHas pa6ora no remam "Tena
BpaieHus" u "O6beMbl Ten"

BekTop Ha MI0CKOCTH ¥ B IPOCTPAHCTBE

but6mmoreka [IOK
https://m.edso0.ru/897dd3b2

but6mmoreka [IOK
https://m.edsoo.ru/1468bab3

bubnunoreka LIOK
https://m.edsoo.ru/0Obdelbe8

bubnunoreka LIOK
https://m.edsoo0.ru/3cef10e5

bubmuoreka [{OK
https://m.eds00.ru/0b136158

bubnuoreka [{OK
https://m.edsoo.ru/26a03fb7
bu6anoreka LIOK
https://m.edso00.ru/5513d87b
bubmuorexa [{OK
https://m.edsoo.ru/d189bde?2

bubnunorexa LIOK
https://m.edso0.ru/810cfleb

bubanoreka [JOK
https://m.edsoo.ru/4a33a8ab

bubanoreka LJOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
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CoXCHHE U BBIUNTAHHUE BCKTOPOB

YMHOKEHUE BEKTOPA HA YUCJIIO

Paznoxenune BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuiio
napajuiesenumena

Pemenne 3amad, CBSI3aHHBIX C
MPUMEHEHUEM TTIPaBUJI JEHCTBUH C
BEKTOpaMH

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIEHNU TEOMETPUYECKUX 3aa4

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpancTse. KoopanHaTel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexnay Bekropamu. CkajsipHOe
IIPOU3BE/ICHNE BEKTOPOB

Boruncnenue yriioB Mexy NpsIMbIMU U
IJIOCKOCTSIMU

KonTtpouabHnas pa6ora no teme "BekTopbl
Y KOOPJIMHATHI B ITPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

https://m.edsoo.ru/5caefclb
bubnunorexa LIOK
https://m.edso0.ru/23f4f089

bubnunorexa LIOK
https://m.edsoo.ru/dee379eb

bubmuoreka [{OK
https://m.edsoo.ru/a28fd74e

bubmuoreka [{OK
https://m.edso0.ru/5a827900

bubnunoreka LIOK
https://m.edsoo.ru/d3alfe30

bubnuoreka [{OK
https://m.edsoo.ru/48db7058

bubnuoreka [{OK
https://m.edsoo.ru/725effc4
bu6anoreka LIOK
https://m.edsoo.ru/8efbe78e
bubmuoreka [{OK
https://m.edsoo.ru/77c22fc5

bu6nunorexa LIOK
https://m.edsoo.ru/1780ba5d



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
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[ToBTOpEeHME, 0000IIEHNE U
cucremaTu3anus 3Hanui. OCHOBHEIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEeHME, 0000IIEHNE U
cUcTeMAaTH3anus 3HAaHUH. 3a1auun
IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS

[ToBTOpEeHME, 0000IIEHNE 1
cUcTeMAaTH3anus 3HAaHUH. 3a1auun
IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpEeHME, 00600IICHNE 1
cucremaTu3anus 3Hanui. OCHOBHEIE
¢burypsl, GakThl, TEOPEMBI Kypca
CTepEeOMETPUU

Hrorosasi kKoHTpoOJIbHaAsI padoTa

[ToBTOpEeHue, 06001IeHNE 1
crcTeMaTH3aIus 3HAHUI

«I'eomeTrpusn (6a30Bb1ii yposens) 10-11 kaaccnn»
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but6mmoreka [IOK
https://m.edso0.ru/078cd184

but6mmoreka [IOK
https://m.edsoo.ru/7491efe0

bubmuoreka [{OK
https://m.edsoo.ru/4dffda97

bubnunoreka LIOK
https://m.edsoo.ru/74b2ad91

bu6anoreka LIOK
https://m.edsoo.ru/ec24dfc?

bu6nunorexa LIOK
https://m.edso0.ru/f465d10e



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremartuka: anreOpa U Hayajla MaTeMaTUYECKOT0 aHainu3a, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsia JI.C., byty3oB B.®., Kagomies C.b. u npyrue, AkiimonepHoe 00IIeCTBO
«M3narenscTBO «IIpocBemenune

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

AKnacc (yaklass.ru)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

AKnacc (yaklass.ru)

https://uchi.ru


https://www.yaklass.ru/
https://www.yaklass.ru/
https://uchi.ru/
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