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MOACHUTEJIBbHAS 3AIINCKA

PaGouas mporpamma ydeOHOTrO Kypca «I'eomerpusi» 6a30BOro YpoBHS JUIsl 00yUYarOIIUXCS
10 —11 xmaccoB pazpaborana Ha ocHOBe DenepaabHOr0 rocyJapCTBEHHOTO 00pa3oBaTEILHOTO
CTaHJapTa CpPeIHEro oOmero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHUH,
NPEIbABISEMBIX K MaTeMAaTHYeCKOMY OOpa30BaHUIO, U TPAAMIUN POCCHHCKOTO0 0Opa3oBaHUSI.
Peaymzanust  mporpamMmbl  oOecrieuMBaeT — OBJIQJICHUE  KIIFOUEBBIMH  KOMIICTEHIIMSMH,
COCTABJIIIONIUMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa30BaHUs, IEIOCTHOCTb
OOIIEKYJIBTYPHOTO, JINYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHS JTMYHOCTH OOYYaOITIXCSI.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHOCTh yueOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHHUS
00yCTIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJIbTaToOB
0o0y4YeHHsI TEOMETPUH B HANPABJICHUH JIMYHOCTHOTO PA3BUTHUS OOYYArOIIUXCs, POPMHUPOBAHUS
(YHKIMOHATBHONH MaTeMaTHYeCKOW TPAMOTHOCTH, HW3YyUEHHs IPYTUX Y4eOHBIX IHCHUIUIMH.
PazButne y oOyd4arommxcsi MPaBHJIBHBIX TPEICTABICHUH O CYIIHOCTH W TPOHCXOXKICHUHU
TeOMETPUUYECKUX a0CTpaKIuii, COOTHONICHUH PeaThbHOTO M HICaThbHOr0, XapaKTepe OTPaKCHHSI
MaTeMaTHYECKOW HAYKOH SIBIICHHUI U MPOIECCOB PEATBHOTO MUpPA, MECTE TEOMETPUHU B CUCTEME
HAayK W pOoJiK MATCMATUYCCKOroO MOACIUPOBAHWUA B HAYYHOM IIO3HAHUMW U B IPAKTHUKC
CHocoOCTBYeT (OPMHPOBAHUIO HAYyYHOTO MHPOBO33PCHHUS YyUAIIMXCS, a TaKXKe KauecTB
MBIIIJICHHUA, HCO6XOI[I/IMBIX AJIg aganTallii B COBPEMCHHOM O6H_ICCTBG.

['eomerpust sIBIsSCTCSI OAHMM W3 0a30BBIX MPEIMETOB HA YPOBHE CPETHEr0 OOIIEeTo
06pa3OBaHI/IS'I, TaKk Kak o00ecIieyMBaeT BO3MOIKHOCTH HN3YUCHUA KaK AUCHUININH CCTCCTBCHHO-
HAYYHOH HAIPaBICHHOCTH, TAK U TYMaHUTAPHOM.

Jlorudeckoe MpluieHue, (GopMupyemMoe Mpu H3YyYESHUH OOYYAFOIIUMUCS TOHSTUHHBIX
OCHOB T'EOMETPUM M TIOCTPOCHUM IIECMOYKH JIOTUYECKUX YTBEPXKICHUH B XOJE pPEIICHHUS
reOMCTPpUYCCKUX 3aJad4, YMCHUC BbBIABUTAaTb U OIIPOBEPrarb THUIIOTE3bl HEIMOCPCIACTBCHHO
UCTIONIB3YIOTCSl TIPH PEIICHUH 337ad €CTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca
bu3HKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE HWIPACT CYIISCTBEHHYIO pPOJIb BO BCEX
o0nacTsax AesaTenbHOCTH 4deloBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH M NPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €ro COIMAJIbHOTO OBITHS, (hopMa OTPaKEHHUS OKPYKAIOLIET0 MUpA,
YCIIOBHE  YCIHEIIHOTO TIO3HAaHUS W aKTHBHOTO IpeoOpa3oBaHUs  JIEHCTBUTEIHHOCTH.
OnepupoBaHHe TPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET Pa3HbIE BUIbI YICOHOH U TPYI0BOM
JACATCIIbHOCTH, ABJISACTCA OAHHUM H3 HpO(beCCI/IOHaJIBHO BAXXHBIX Ka4Y€CTB, MMO3TOMY aKTyaJlbHa
3ajaua (OPMHPOBAHUSI Y OOYYArOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOTO MBINUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B IIOJATOTOBKE K MPAKTUYCCKOM
JESITETLHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

[{enb ocBoeHUS TIpOrpaMMBbl y4eOHOTO Kypca «I eomeTpus» Ha 6a30BOM YPOBHE OOYUCHHSI
— o0meoOpazoBaTebHOE M OOIICKYJIBTYPHOE pa3BHTHE OOYYaIOMIMXCS uepe3 obecreueHHe
BO3MOXHOCTH HpI/I06p€T€HI/I$I " HUCIIOJIB30BAaHUA CUCTECMATUYCCKUX T'COMCTPUUCCKUX 3HAHUU U
NEHCTBUH, CTICITU(PUYHBIX TEOMETPHUHU, BO3MOXHOCTH YCIIEITHOTO TIPOIOJIKEHUST 00pa30BaHUs 110
CIICHHUAJIBHOCTAM, HEC CBA3AHHBIM C IMMPHUKJIAAHBIM HCIIOJIb30BAHUEM I'COMCTPUMH.

[Tporpamma mo reoMeTpun Ha 0a30BOM YpOBHE IpeIHA3HAYCHA ISl OO0YyYaroIIuXcs
CpCI[HGI;'I MMIKOJBbI, HE HUCIIBITBIBABIINX 3HAYUTCIIbHBIX 3any,Z[H€HI/II71 Ha YPOBHC OCHOBHOI'O
obmrero obpaszoBanus. Takum 00pa3oM, oOydaronruecs Ha 0a30BOM YPOBHE JIOJIKHBI OCBOUTH
06H_[I/IC MAaTEMAaTUUYCCKUEC YMCHUs, CBA3AHHBIC CO CHCI.[PI(l)HKOﬁ TCOMETpPHUHN U H€O6XOI[I/IMBIG JJIA
KHM3HH B COBPEMEHHOM 001ecTBe. KpoMe 3T0r0, OHM UMEIOT BO3MOXKHOCTD U3YYHUTh TE€OMETPHIO
Oouee riryOboOKO, €CIi B AajbHEWIIEM BO3HHUKHET HEOOXOUMOCTh B T€OMETPHUYECKUX 3HAHUAX B
PO ECCUOHATLHOMN IEeATETLHOCTH.



JlocTikeHe el OCBOEHUS MPOrpaMMbl 00€CTIEUNBACTCS PELIEHHEM COOTBETCTBYIOIIMX
3anad. [IpuopuTteTHBIMU 3ajauaMu OCBOEHMsI Kypca «I 'eomeTpum» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sBJISIOTCS:

* (QopMHpOBaHHE TPEICTABICHUS O TEOMETPUU KaK YacCTH MHUPOBOW KyJIbTYPHl H

OCO3HAHUE €€ B3aUMOCBSI3HU C OKPYKAIOIIUM MUPOM;

* (QopmHupoBaHWE TMPEACTABICHHS O MHOTOTPAHHWKAaX W TeNax BpamleHWss Kak o
BXKHEHIINX MAaTeMaTUYECKUX MOJEINSX, MO3BOJISIONIMX ONUCHIBATh U U3y4aTh Pa3HbIE
SIBJIGHUSI OKPY KAIOIIEeT0 MUPa;

* (QopmHupoBaHHE yYMEHHUsS PACIO3HABATh HA YepTekaxX, MOJENAX U B PEaJbHOM MHUpE
MHOTOTPaHHHUKH U TeJia BpaLCHHUS;

® OBJAJEHHE METOJaMM pelleHUs 3aJad Ha [OCTPOEHHs Ha H300pakeHUsIX
MIPOCTPAHCTBEHHBIX (pUTyD;

* (QopMHpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATHSMHU O MHOTOIpAaHHHMKaxX W
TeJax BpallleHUsl U UX OCHOBHBIMH CBOMCTBaMU;

® OBJAJ€HHE WITOPUTMAaMH PELICHHsS OCHOBHBIX THIIOB 3a/ad; (JOPMHUPOBAHUE YMEHMS
IIPOBOAMTH  HECJOXHBIE  JOKa3aTelIbHbIE  PAacCyX JAE€HHS B  XOJ€  pELICHUS
CTEpPEOMETPUUECKHX 33Ja4 U 33Ja4 C IPAKTUYECKUM COJEPIKAHUEM;

® Dpa3BUTUE UHTEJUIEKTyaJIbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH  oOywarommxcs,
MIO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATEIBCKUX YMEHHUM, KPUTUYHOCTH MBIIIIECHUS;

* (QopmupoBanue (YHKIMOHATHHONH T'PAMOTHOCTH, PEIIEBAaHTHOH T€OMETPHH: YMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTYallUsIX W IMPU H3YyUYEHUU APYTUX Y4EOHBIX MPEIMETOB,
NPOSIBICHUS] 3aBUCHUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIMpPOBaTh HMX Ha S3bIKe
reOMeTpUM M CcO37aBaTh T'€OMETPUYECKHE MOJENH, [PUMEHSATh OCBOEHHBIN
F€OMETPUUYECKUN anmapaT i pelEeHUs NPaKTUKO-OPUEHTHPOBAHHBIX  3a/ad,
MHTEPIIPETUPOBATh U OLIEHUBATDH ITOJyYEHHbIE PE3YJIbTATHI.

OTnuunTenbHOW 0COOEHHOCTBIO MPOrPAaMMBI SIBJISETCS BKIIOUEHHE B KypC CTEPEOMETPHUU
B Hayaje ero M3ydyeHus 3a7ay, pelIaeMblX Ha YypOBHE HHTYUTHUBHOIO TIO3HAaHUSA, U
onpesieN€HHbIM 00pa3oM OpraHu30BaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W MPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJHUPYET MNPOTEKaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K JajdbHENIIEMY U3YUEHHIO IIPEIMETA.

[Ipenmourenne OTHAETCS HAIIAIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb NPEIMETHO-IPAKTHYECKON
JeSTeNIbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IMPEACTaBICHUM y ydallluxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET pelleHHs 337a4 Ha CO3/laHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJjad Ha OINEPUPOBAaHHE NPOCTPAHCTBEHHBIMU oOpasamu. Co3naHue oOpa3a TPOBOJUTCS C
OIIOPOil Ha HATJIATHOCTh, @ OTIEPUPOBAHUE 00PA30M — B YCIIOBHSX OTBJICUEHUS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHuUsI.

OcHOBHBIE cozepxkaTenpHble JMHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsiMble 1 IIIOCKOCTH B NMPOCTpaHCTBE», «Tena BpanieHus», «BekTopsl u
KOOPJMHATHI B MpocTpaHcTBe». DopMupoBaHHe JOIMUECKUX YMEHUH pacripeaessieTcs He TOJIbKO
MO0 COAEp)KaTeIbHbIM JIMHUSAM, HO W TO ToJaM OOydYeHHs] Ha YpPOBHE CpEIHEro oOIero
o0Opa3oBaHusl.

Conep:xaHue 00pa30BaHHs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yibTaTaM OCBOCHHS
paboueii mporpaMmbl, pacrpeeaEHHbIM 0 ToAaM 00yUYeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOOBl  OBJAJEHUE TEOMETPUUECKMMU TOHATUSIMH W HAaBBIKAMU  OCYIIECTBIISIOCH
[OCJIEI0BATENbHO U IOCTYNATENbHO, C COOJIFOJCHMEM IPHHLUIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIE 3HaHUS BKJIIOYAJINCh B OOIIYIO0 CUCTEMY F€OMETPHUUECKUX MPECTaBIECHUN 00ydaromuxcs,
pacumpsis 1 yriayouss e€, o0pa3yst IpOUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE



Ha u3yuenne reomerpun otBoauTcs 2 yaca B Henemto B 10 knacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JBa roga ooydenwus - 102 ydeOHBIX Haca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJI0CKOCTH B POCTPAHCTBE

OcHOBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsmMasi, INIOCKOCTb, pocTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIESICTBUS U3 HUX.

B3anMHOe pacnosioKeHue NpsIMBIX B MIPOCTPAHCTBE: NEPECEKAIOIINECS, NapaUIe/IbHbIE U
CKpeluBaromuecs npsaMble. IlapamienbHOCTs NPSMBIX W IUIOCKOCTEH B INPOCTPAHCTBE:
MapaJuleJbHbIE NPSIMbIE B IPOCTPAHCTBE; NAPAJLIEIBHOCTh TPEX MPSAMBIX; MAPAJLIEIBHOCTh
IPSIMOH M IUIOCKOCTH. YIUIBI C COHANpPaBJICHHBIMA CTOPOHAMM; YIOJ MEXKIY MpSIMBIMH B
npoctpaHcTBe. [lapaninenbHOCTh  TUIOCKOCTEW:  MapajulelibHblE  IIOCKOCTH;  CBOMCTBA
napajieNibHbIX MIockocTel. [Ipocreiimue npocTpaHcTBEeHHbIE (PUTYPBHI HA TUIOCKOCTH: TETPASP,
KyO, apayieNienuIe]; TIOCTPOSHUE CEYCHUH.

IlepneHOUKYISIpHOCTh TPAMOM M IUIOCKOCTH: TNEPHNEHAMKYJSPHbIE IpsIMBIE B
IIPOCTPAHCTBE, INIPsIMbIE IApAUICIbHBIE W IEPHEHIUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIAPHOCTH TPSMONM M IUIOCKOCTH, TEOpEMa O TMpPsAMON MNEpHEeHIUKYISIPHOU
IUIOCKOCTH. YTJBl B IPOCTPAHCTBE: YTOJ MEXAY NPAMOM M IUIOCKOCTBIO; IBYI'PAaHHBINA yrod,
JUHEMHBINA yroa ABYrpaHHOro yria. [lepneHaukynsp M HakJIOHHBIE: PACCTOSHHUE OT TOYKH IO
TUIOCKOCTH, PACCTOSHUE OT NPSAMOM 10 TIUIOCKOCTH, TPOEKIHs (UTyphl Ha TUIOCKOCTH.
IlepnieHIUKYISpPHOCTD TUIOCKOCTEN: IPU3HAK NMEPIEHINKYISIPHOCTH ABYX IIOocKocTell. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHororpaHHuKH

[loHsiTHE MHOTOIpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAaHHUKA, BBIMYKIbIE U
HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3Ma: n-yronpHas npusma; rpaHu
¥ OCHOBAHMS MPHU3MBI; MIPSIMasi U HAKJIOHHAs TIPU3MBL; OOKOBas U MOJTHAS TIOBEPXHOCTH MPU3MEI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MapajjiesienuIen U ero cBoicrea. [Iupamuna: n-yrospHas
NUpaMKuJa, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBask M IOJHAs MOBEPXHOCTh IMUPAMMIIBI;
IIpaBWIbHAs M YyCEU€HHas MHpamMuAa. OJEMEHTbl Npu3Mbl M nupamuibl. lIpaBuibHBIE
MHOTOTPaHHUKU: MOHSTHE NMPABUIBHOIO MHOTOIPAaHHHMKA; MpaBWIbHAs NMPU3Ma U IMPaBUIIbHAS
MUpaMK/Ia; IpaBUIIbHAS TPEYTroidbHAs MUPAMHIA U TPaBUIBHBINA TeTpadrap; kyO. [IpencraBnenue
O TMpaBWIbHBIX MHOTOTpPaHHMKAaX: OKTa’Jp, AoJeKa’Ap M ukocayap. CeueHus NpU3MBI U
MUpaMUBbL.

CuMMeTpHsi B NPOCTPAHCTBE: CUMMETPUS. OTHOCUTEIBHO TOYKH, MPSMON, IJIOCKOCTH.
DJeMeHThl CHMMETPUH B IMpaMUAAX, apajuIeIeNue ax, IpaBUIbHbIX MHOTOTDAaHHHKAX.

Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB: pE€Opa, AuaroHanu, yribl. [lnomaas 60koBoi
MOBEPXHOCTU W TOJIHOM MOBEPXHOCTU MPSAMON NPHU3MBbI, IUIOIIA/b OCHOBAaHUN, TEOpeMa O
OOKOBOM TOBEPXHOCTH MpsIMOM Tpu3Mbl. [Lmomians OGOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTH
MPaBUJIbHON MHUpaMUAbI, TeopeMa O IUlomaau yceuy€HHoW mnupamunisl. [lonsarue o0 oOnéMme.
OOBEM MUpaMuIbl, IPU3MBI.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAy IUIOIIAIsIMH HOBEPXHOCTEH,
00BEMaMU TTOAOOHBIX Tell.

11 KUIIACC

Tena ppamenus

[{unuHapuueckas TOBEPXHOCTh, O00pasylolue WIMHIPUYECKON MOBEPXHOCTH, OCh
LHWIMHIpUYECKol nmoBepxHocTu. L{nanHap: ocHoBaHUs 1 OOKOBasi MOBEPXHOCTh, 00pa3yroas 1
0Cb; IIOMIAAb OOKOBOI U TIOJHOW MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTh, 00Opa3ylolne KOHWYECKOH ITOBEPXHOCTH, OCh M BEpIIMHA
KOHMYEeCKOW moBepxHOcTH. KoHyc: OocHOBaHME M BeplIMHA, oOpasymoomas U OCh; IUIOMIAJb
OOKOBOIl M MOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pa3ylolllie M BHICOTA; OCHOBAaHUS U
O0KOBasi MOBEPXHOCTb.

Cdepa m map: meHTp, pamuyc, TUaMeTp; IUIOMAAb MOBEpXHOCTH chepbl. B3anmmHuoe
pacroiokeHue cepbl U INIOCKOCTH; KacaTesIbHas MIIOCKOCTh K cepe; IIomaab chepsl.



N3o0paxxeHue Ten BpallleHusl Ha TUIOCKOCTH. Pa3BEpTka HMIMHIpa U KOHYCA.

KOM6I/IH3,III/II/I TCJI BpAIICHHUA W MHOI'OIPAaHHUKOB. MHOFOFpaHHI/IK, ONUCAHHBII OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK, WM TEJIO BpallleHUs.

[Torsitme 00 o00BéMe. OcHOBHBIE CBOWMCTBA 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajienenuneaa u cieAcTBus u3 He€. O0béM numuHapa, KoHyca. O0béM
mapa 1 riomasb chepsl.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHOIIGHUS MEXIy IJIOMAASMH TMOBEPXHOCTEH,
00BEMaMU MOJOOHBIX TEIT.

Ceuennst umnuHApa (mapajuleNbHO W TEPHEHAMKYISIPHO OCH), CEYEHHs] KOHyca
(TapayieTbHOE OCHOBAHUIO M MPOXO/ISIIEE Yepe3 BEPIINHY ), CCUCHUS IIapa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocTu U B ipocTpaHcTBe. CI0KeHNe U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4YHUCIo. Pa3iokeHue BeKTopa Mo TPEM HEKOMIUIAHAPHBIM BeKTOpam. I[IpaBmiio
napajuienenunena. Penienne 3amad, CBI3aHHBIX C IPUMEHEHUEM TIPABHII ACHCTBHIA C BEKTOPAMH.
[IpsiMoyrosibHas cUCTeMa KOOpAMHAT B mpocTtpaHcTBe. KoopmuHatel BekTopa. I[lpocteifmue
3aJjaud B KOOpJAWHATaX. YToa Mexay Bektopamu. CKalspHOE MNPOHU3BEACHHE BEKTOPOB.
Brruncnenue yrioB Mexay OpSIMBIMH U TUIOCKOCTSIMH. KoOpIWHATHO-BEKTOPHBINH METOI MpH
pEIICHNN TeOMETPUICSCKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIbTATDBI
JIMUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pe3yibTaThl OCBOEHHS MpOrpamMmbl yueOHOro mpeamera «MaTemarukay
XapaKTEepU3yTCs:

I'pazxxnanckoe Bocnuranue:

c(OPMHUPOBAHHOCTBIO TPAXAAHCKOW TMMO3UIMHM OOydJaromerocs Kak akTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OO0IECTBa, MPEACTABICHHEM O MAaTeMaTUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHUM, Mpouenyp TIpa’kIaHCKOro o0IIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMMOJCHCTBOBATH C COIHUANBHBIMU HHCTUTYTaAMH B
COOTBETCTBUU C UX (PYHKIMSIMH U HAa3HAYCHUEM.

IIarpuorHyeckoe BoCIMTaAaHUE:

c(OPMHPOBAHHOCTHIO POCCHICKOM T'pa)KIaHCKOW MACHTHYHOCTH, YBOKEHHS K MPOIIIIOMY
U HACTOSILIEMY POCCUUCKOW MaTeMaTHK{, LEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHUAM
POCCHUICKHX MAaT€MaTUKOB M POCCHICKOW MATEMaTUYECKOM IIKOJbI, K HCHOJB30BAHUIO 3THX
TOCTIKEHHUH B IPYTUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHMEM [JIyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, dTHYECKOIO IOBEJICHHUs, CBSI3aHHOTO C IPAKTUYECKUM ITPUMEHEHHEM
JOCTH>KEHUI HAyKd U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHWEM JINYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy TIyIIEro.

JcTeTH4ecKoe BOCIIUTAHME:

ACTETHYECKHM  OTHOLIEHHWEM K  MHPY, BKJIKOYasg OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyXIEeHUH; BOCHPUUMYUBOCTHIO K
MaTE€MaTHYECKUM ACTIEKTaM Pa3jIu4HbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTEeMaTHYEeCKHE 3HAHUS B HHTEpEcax
3I0pPOBOTO U 0€30MacHOro oOpasza >KM3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIM PEKUM 3aHATUH W OTABIXA, PETYISIpHAs (U3NUecKas
aKTUBHOCTD); (DU3MUECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHSAX CIHOPTHUBHO-03OPOBUTENHHOM
JIEATEIBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYHOIIOOMS; MHTEPECOM K PazIUYHBIM
chepam mpodhecCHOHANBFHOW AESITeTbHOCTH, CBSI3aHHBIM C MAaTEMATHKOM U €€ MPUIOKCHHUSIMH,
YMEHHEM COBEPILAaTh OCO3HAHHBIN BBIOOP Oyayleit npodeccuu u pean30BbIBaTh COOCTBEHHbIE
JKU3HEHHBIC TUJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaTeMaTH4YeCKOMY OOpa30BaHHUIO U
caMoOOpa30BaHUI0 HAa MPOTSDKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YaCTHIO B
pEelIeHNH NPAKTUYECKUX 3a]]a4 MaTeMaTHUYECKON HApaBIE€HHOCTH.

JK0JIOTHYeCKOe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO JKOJIOTUYECKOM KyJIbTYpbl, MOHUMAHHUEM BIHUSHUS COLHUAIBHO-
SKOHOMHYECKHUX IIPOLECCOB HA COCTOSHHME IPUPOJHOM M COLMAIBHOM CpPENbl, OCO3HAHMEM
rIo0ambHOTO  XapakTepa  JKOJNOTUYECKUX  MpoOlieM; OpHeHTaluell Ha  MpUMEHEHHe
MaTeMaTHYECKUX 3HAHUMU Ui pelieHMs 3a7ad B 00JIaCTU OKpYXKarolle cpeibl, IUIaHUPOBAHUS
MOCTYTKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKArOUIEH Cpeibl.

IleHHOCTH HAYYHOI'0 MO3HAHUSA:_

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU M OOIIECTBEHHOM MPAKTHUKU, TOHUMaHUEM MaTEMaTUYECKON HayKH Kak cQepbl
YEJIOBEUECKOU NIEATEIIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAUMMOCTH JJIsl Pa3BUTHS LMBUIIN3ALINY;
OBJIQJICHUEM SI3BIKOM MAaTE€MATHKH M MaTEMaTU4YECKOM KyJIbTYpOH KaK CpPEICTBOM ITO3HAHMS
MHpa; TOTOBHOCTBIO OCYUIECTBJISATh HPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTh
WHJIUBUIyAIHHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI



MertamnpeameTHble pe3yIbTaThl OCBOSHHS IPOrpaMMbl y4eOHOTo mpeameTa «MaTemMaTukay
XapaKTepU3yIOTCS  OBJAJCHHEM  YHHBEPCAIbHBIMH  MO3HAGAMENbHBIMU  OClCMEUAMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUIMY,  YHUBEPCANbHBIMU — Pe2yNsmMUEHbIMU
oeticmeusMuU.

1) Vuusepcanvuvie nosnasamenvuuie oeiicmaus, obecneyusaiom ghopmuposanue 6a308bix
KOCHUMUBHBIX NPOYecco8 00y4arwuxcs (oceoeHue memooos NOIHAHUSL OKPYHCAIOWEe20 MUpa;
npUMeHeHUe 102UYeCKUX, UCCTe008AMEeNbCKUX onepayull, yMeHull pabomams ¢ ungopmayueti).

Ba3oBbie jloruueckne AeiicTBUs:

® BBIBIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE NMPU3HAKUM MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOUICHUH MEXAy MOHATUSAMH; (HOPMYITUPOBATH OIPEINEICHUS MOHATHH;
yCTaHaBJIMBATh CYIIECTBEHHBINH NMPU3HAK KJIACCU(PUKALNN, OCHOBaHUS JUIsl 0000IIEeHUsS
Y CpaBHEHHS, KPUTEPHUHU TIPOBOJMMOTO aHAJIH34,

® BOCHpPHUHUMATbh, (OPMYIMPOBATH U MPEOOPa3OBHIBATh CYKICHUS: YTBEPIUTEIbHBIE U
OTpHLIATEeNIbHBIC, CIUHIYHBIE, YACTHBIC U OOIINE; YCIOBHEIE,

®  BBIABJIATH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHs B (hakTax,
JTaHHBIX, HAONIONCHHUAX W YTBEPXKICHUSIX; NpeIJiarath KPUTEPUU I BBISBICHHS
3aKOHOMEPHOCTEN U MPOTHUBOPEUHil;

® 1enaTh BBIBOJBI C MCIIOJNIB30BAaHUEM 3aKOHOB JIOTHKH, ACTYKTHBHBIX M MHIYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKJIIOUeHUH TI0 aHAJIOTHH;

® MPOBOAMTH CAMOCTOSATENBHO JI0KA3aTEILCTBA MATEMATHUECKUX YTBEPIKICHHUH (TIPSIMbIe
U OT TPOTUBHOTO), BBICTPaWBaTh AapryMEHTALUIO, MPUBOIUTH TIPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

® BpIOMpaTh cHocoO peuleHus y4yeOHOM 3agaun (CpaBHMBATh HECKOJIBKO BapHaHTOB
peleHust, BRIOUpaTh HanboIee MOAXOMANINNA C YIETOM CaMOCTOSTEIHO BBIIEIICHHBIX
KPUTEPHUEB).

Ba3oBble ncciieqoBarebcKue e CTBUA:

® JCIOJIB30BaThb  BOMPOCHI  KaK  MCCIIENOBATENbCKUH  MHCTPYMEHT  IO3HAHMUS;
(bopMyIHpOBaTH BOMPOCH, (PUKCHUPYIOIIHE MTPOTHBOPEUYHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE UM JaHHOe, (OpPMHPOBATH THUIOTE3Yy, APTyMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHE;

® [POBOAMTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, MCCIIEJOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro oOBeKTa, SBIEHHS, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBICHUSIMH, IPOLIECCAMU;

®  CaMOCTOSTENHHO (QOpPMYNIHpPOBaTH O000OMmIEHHS W  BBIBOABI IO  pe3yJibTaTaM
NPOBEAEHHOTO HAOIOCHNUS, UCCIIEAO0BaHUS, OLCHUBATh JIOCTOBEPHOCTh IOyYSHHBIX
PE3yJIbTaTOB, BHIBOJIOB U O0OOIICHHIA,

®  IPOTHO3HMPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, a TAK)KE BBIIBUTATH MPEIITOIOKEHUS
0 €ro pa3BUTHH B HOBBIX yCIIOBHSX.

Padora ¢ unpopmanmeii:

®  BBIBIATH JePUIHUTH WH(GOPMAIMH, JAHHBIX, HEOOXOAMMBIX JJISi OTBETA HA BOIPOC U
IJISL peLlIeHNs 3a/1a4H;

* BpIOMpaTh WHPOPMALWIO W3 HCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEeMaTH3HPOBaTh W WHTEPIPETUPOBATh MH()OPMALUIO PA3IMYHBIX BUIOB U (HOpM
MIPEICTaBIICHHUS;

® CTPYKTypupoBaTb HH(pOpMAIMIO, MPEACTaBIATH €€ B  pa3IUuHbBIX  (Qopmax,
WILTIOCTPUPOBATH TpadUuecKy;

® OIEHUBATh HAAEKHOCTh HH(MOPMALUHM MO CAMOCTOATENHFHO C(HOPMYITHPOBAaHHBIM
KPUTEPHSIM.

2) Yuueepcanvnvie kommynukamuenvie oelicmsus, obecneuusaom c@opmupo8aHHoCms

COYUANLHBIX HABLIKOG 00YUAIOUJUXCHL.

OO0menue:



® BOCHPUHUMATH U (POPMYJIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBHSIMU M LIEISIMU
OOIIeHUs; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MUCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHMS 110 XOAY PELIeHU 3a/1a4i, KOMMEHTUPOBATh
MIOJTyYeHHBIH Pe3yiIbTaT;
® B X0j€ 00CYKIEeHHUs 3a]laBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBI,
pemaeMol 3aja4yd, BBICKA3bIBATh HJCH, HAIEJICHHbIE HA TIOMCK PEIICHUS;
COIIOCTABJISATh CBOM CYXJAEHUS C CYXKICHUSAMH JIpyIMX YYacTHHKOB JHajora,
OOHapy>KUBaTh pa3IMUUe M CXOJICTBO MO3UIIHIA; B KOPPEKTHOH Gopme GpopMyInpoBaTh
pa3HOIIacHsi, CBOM BO3PAXKECHHUS;
® TIpEACTAaBIATH PE3yNIbTAThl PEUICHUS 3a7a4yH, SKCIIEPUMEHTA, UCCIECIOBAHMUS, TIPOCKTA;
CaMOCTOSITENIHO BBIOMpaTh (hopMaT BBICTYIUICHHS C y4€TOM 3a/ad MpPE3eHTAlUU U
0CcOOEHHOCTEH ayTUTOPHUH.
CoTpyanunuecTBo:
® [IOHMMAaTh W HWCIOJB30BATH MPEUMYIIECTBA KOMAHJHOW M HMHIUBHUIYaJTbHOH PaOOTHI
OpU pelIeHud Y4YeOHbIX 3aj]ad; MPUHUMATh IeJlb COBMECTHOM JeATeNbHOCTH,
IUTAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabOTHI, pacrlpeiessTh BHIBI PadoT,
JIOTOBapUBaThCs, OOCY)XIaTh MpoLEecC M pe3yiabTaT paldoThl; 0000IaTh MHEHUs
HECKONBKHX JIFOJIEH;
®  y4acTBOBaTbh B IPYINIOBLIX (hopmax paboTsl (00CykIeHHs, 0OMEH MHEHHM, «MO3TOBbIE
IITYPMBI» W WHBIE); BBINOJHATH CBOI YacTh pPaOOTHI W KOOPAMHHUPOBATH CBOHU
JEeUCTBUS C IPYyTUMH YI€HAMH KOMaH/Ibl; OLIEHUBATh Kaue€CTBO CBOETO BKJaJ1a B OOLIMit
MPOAYKT 110 KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSL.
3) Vnusepcanvnuie pecynamuenuie delicmsus, obecneyusaiom Gopmuposanue CMulC08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanms:
®  COCTaBIISITH IJIAH, AITOPUTM PEIICHUS 3a/1a49H, BEIOUPATH CIIOCO0 PEIICHHS C YIETOM
HMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMALINH.
CaMOKOHTpPOJIb:
® BIAJCTh HAaBBIKAMHU II03HABATEIHHONH pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUII W MBICIUTENBHBIX MPOLECCOB, UX pPE3ylbTaToB; BIaJeTh CHOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pPe3ysbTaTa pEeHIeHUS MaTeMaTHYeCKOH
3a71a4H;
® NpeABHICTH TPYIHOCTH, KOTOPHIE MOTYT BOSHHKHYTh IPU PEUICHUU 33]aud, BHOCUTH
KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JTAaHHBIX, HAHICHHBIX
OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
® OIIEHMBATh COOTBETCTBHE pe3yJbTaTa LEIU M YCIOBHAM, OOBSICHATH IPUYHHBI
TOCTIDKEHHSI WM HEIOCTH)KCHHUSI PE3YJIbTaTOB JESTEILHOCTH, HAXOAWTH OIIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.
NPEJMETHBIE PE3YJIbTATbBI
10 KJIACC
OmnepupoBaTh NOHATUSAMHE: TOUKA, MPSMasi, TNIOCKOCTb.
[IpuMeHATh aKCHOMBI CTEPEOMETPUH M CIEJICTBHS U3 HUX TPH PEIICHUN F€OMETPUIECKUX
3amad.
OnepupoBaTh MOHATUSMHU: NAPAIJIEIBHOCTh U HEPHEHIUKYISAPHOCTh MPSAMBIX H
IUIOCKOCTEM.
KnaccuduimpoBats B3anMHOE pacroioKeHHe IPsSMBIX U IIIOCKOCTEH B IPOCTPAHCTBE.
OmnepupoBaTh MOHATUSAMHU: JABYTPaHHBIM YroJ, TpaHH JBYTPAaHHOTO yria, pedpo
JIBYTPAaHHOTO YTJIa; JIMHEHHBIN yTrosl ABYIpaHHOI'O YIJia; IpayCHas Mepa JBYTPaHHOIO yIia.
OmnepupoBarh MOHATUSIMH: MHOTOTPAHHUK, BBIMTYKJIBIA W HEBBIMYKJIBIH MHOTOTPaHHHK,
3JIEMEHTbl MHOTOTPAHHUKA, IPABUJILHBI MHOTOT PaHHUK.



Pacrio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (ITUPaMUA; MPH3Ma, MPSIMOYTOJIbHBIM
napajuiesienune, Kyo).

KnaccupunupoBarh MHOTOTPaHHUKH, BBIOMpass OCHOBaHUS JUIsi  Kiaccu(UKauu
(BBIYKJIBIE WM HEBBINYKJIbIE MHOTOTPAHHUKH; MPABUJIbHBIC MHOTOTPAHHHMKH, NpPSMbIC |
HAKJIOHHBIE PU3MBI, TAPAJUICIICTIATIC/IbI ).

OmnepupoBaTh MOHATUSAMHE: CEKYINas TNIOCKOCTh, CEUEHNUE MHOTOTPAHHUKOB.

OOBSCHSITD IPUHITUITBI IIOCTPOCHUS CEYCHUH, HCITOTB3YSI METO/ CIIC/IOB.

CTpouTth cedyeHHss MHOTOTPAaHHUKOB METOJIOM CIIIOB, BBHIMIONHATH (BBIHOCHBIE) TIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HaAXOXICHHWE TEOMETPHUYECKHMX BEIMYMH 10 OOpa3laM WIH
AITOPUTMAaM, TPHUMEHSS M3BECTHBIC AHATUTHYCCKHE METOABI TMPH PEIICHHH CTaHIapTHBIX
MaTEeMaTHYECKHUX 3a7ad Ha BBIUYUCIICHHE PACCTOSHUN MEXKIY IBYMS TOYKAMH, OT TOYKH IO
TPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEX/Ty CKPEIIUBAIOIIMMUCS TPSMBIMHU.

Pemrate 3amaum Ha HAXOXICHHWE TEOMETPUYECKHX BEIMYMH 10 OOpas3laM WIH
ITOPUTMAaM, TPHUMEHSS M3BECTHBIC AHATUTHYCCKHE METOABI TMPH PEIICHHH CTaHIapTHBIX
MaTeMaTHYECKUX 3a7[ad Ha BBIYMCICHHUE YIJIOB MEXKIY CKPEIIMBAIONIUMUCS TPSIMBIMU, MEXIY
NPSIMOH U TUIOCKOCTBIO, MEXTy IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bberancnsate 00bEMBI U TUIOIIAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MAPaMHJIA) C
npUMeHeHHeM (OpMyJI; BBIYHMCISATH COOTHOIICHHS MEXIY IUIOMAASIMU ITOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh MOHITHAMHU: CHMMETPHs B MPOCTPAHCTBE;, LEHTP, OCh M IIOCKOCTb
CUMMETPHUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (DUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBATh U UHTEPIPETHPOBATH WHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTeKaX U PUCYHKAX.

[TpumensTh reomeTpuueckue (akThl I pEIICHUS CTEPEOMETPHUYECKHX — 3ajad,
MPEIOIArafoIluX HECKOJIBKO MIArOB PEIICHUs, €CIM YCIOBUS NPUMEHEHHs 3allaHbl B SIBHOM
dopme.

[TpuMeHSITh TPOCTEHIINE MPOTPAMMHEBIC CPEICTBA M SJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPU PEUICHUN CTEPEOMETPHUECKUX 3a71au.

[TpuBoANTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAEC U IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB IT€OMETPUHU B HCKYCCTBE.

[TpuMeHsITh TIOMydeHHBIC 3HAHUS HAa NMPAKTUKE: aHAM3HPOBATh PEAbHBIC CHUTYaIllud U
NPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IOMCKA  PEIICHUS  MaTeMaTHYeCKH
c(hOpMyYIHPOBAHHONW TPOOIEMBI, MOACITUPOBATH pPEANbHBIE CHTyallMd Ha SI3bIKE TE€OMETPHH,
UCCIIEIOBATh MMOCTPOCHHBIC MOJIENIM C HMCIOJIb30BAHHEM TI'€OMETPUYECKUX TMOHITHH U TEOpeM,
ammapara anreOpbl; pelaTh MPaKTHYECKUE 3a/1a4H, CBI3aHHBIE C HAX0XKICHHEM T€OMETPHUYECKIX
BEJIMYUH.

11 KJIACC

OmnepupoBatb TIOHSTHUSIMH: IWTHHAPHYECKAs MOBEPXHOCTH, oOpasyroriue
[IMHAPUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yroIne KOHNIECKOH
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (MAIUHAD, KOHYC, cdepa u map).

OOBACHATH CLIOCOOBI TTOTYYCHHS TEJT BPALICHHUS.

KrnaccudumnupoBaTh B3aUMHOE pacmofioKeHUe Cephl U MIOCKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBOM CEIrMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CIIOS, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbruuciiate 00bEMBI U TUIOMIAIA TIOBEPXHOCTEH TEJI BPALICHUS, TE€OMETPUYCCKHX TEJ C
npuMeHeHueM (Gpopmyir.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B cepy W OINUCAHHBIA OKOJIO
cdepsr; chepa, BIFcaHHAs B MHOTOTPaHHUK FITH TEJIO BPAIICHUSI.



BbIUUCIIATE COOTHOLIEHUS MEXIY IUIOIAAIMU MOBEPXHOCTEH M 0O0bEéMaMM MOJOOHBIX
Tel.

N300pakaTh n3ydaemble (GUIypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHUs TeJl BPAIECHUS.

W3BnekaTb, UHTEPIPETUPOBATh U NMPEOOPa30BbIBATE MHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX QUrypax, NpeacTaBICHHYIO Ha YepTEKaxX U PUCYHKaX.

OneprpoBath NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBITTONHATE NEUCTBUSA CIIOXKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB M YMHOKEHHsI BEKTOPA
Ha YUCII0, O0BSICHATH, KAKUMH CBOMCTBaMHU OHHU 00J1a/1a10T.

[IpuMeHATh NpaBUIIO MapaUIeIICIAIIEIA.

OnepupoBaTh MOHATUAMU: IEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJl MEXAY BEKTOPAaMH, CKAISPHOE
[IPOU3BEICHNUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

Haxonnuts cymmy BEKTOPOB M IIPOM3BEICHHUE BEKTOPA HA YHCIIO, YTOJ MEKIY BEKTOPAMH,
CKAJIIPHOE MPOU3BEACHHUE, PACKIIAbIBATh BEKTOP 110 IBYM HEKOJIIIMHEAPHBIM BEKTOPAM.

3azaBath IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTEME KOOpPAHMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui pEIIEHUS CTEPEOMETPUUYECKHX — 3ajad,
MIPEANOIAraloIMX HECKOJIbKO INAroB PEIICHMs], €CIM YCIOBHsS NPUMEHEHUS 3aJaHbl B SIBHOU
dopme.

Pemate npocreiimue reoMeTpu4eCcKre 3a1a4l Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO
METOJa.

Pemate 3amauM Ha JOKa3aTe€NbCTBO MATEMATHMYECKUX OTHOLIEHUM W HAXOXKJICHHE
reOMETPUUECKUX BEJIMYMH [0 00pasliaM WM ajJropuTMam, NMPUMEHss U3BECTHbIE METOJbI MPH
pELIeHUH CTaHAAPTHBIX MATEMATHYECKUX 3a/1a4.

IIpuMeHATH TpoCTEHINe MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHMKAIMOHHBIE
CHCTEMBI IIPH PEUICHUHN CTEPEOMETPUUECKUX 3a1a4.

IIpuBoguTe mpUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IMPUPOLE U IKU3HH,
pacro3HaBaTh NPOSBICHNE 3aKOHOB F'€OMETPUU B UICKYCCTBE.

IIpuMeHATH NOJIy4eHHBIE 3HAHMS Ha IPAKTUKE: aHAJIU3UPOBATH PEANBHBIC CUTyallUd U
IIPUMEHATh  W3Y4YEHHBIE IIOHATHA B  IIPOLlECCE IIOMCKA  PEIICHHMs  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW MPOOIEMbl, MOAEIUPOBATh pealbHble CUTyallud Ha sI3bIKE T'€OMETpPHH,
HCCIIEA0BATh NOCTPOEHHBIE MOJEIN C HCIOJIb30BAHMEM TI'€OMETPUYECKHUX IOHATUN U TEOPEM,
anmnapara ajnreOpbl; pelaTh NpaKTHUECKUE 3a/1a41, CBI3aHHBIE C HAX0XKICHUEM T'€OMETPHUYECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosu4yecTBo yacoB DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n MPOrpamMmbl Bcero Koutpoubnsie | Ipakruyeckue o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypeb
bu6mmoreka [JOK
1 BBenenue B crepeomMeTpuio 10 https://m.edsoo.ru/1¢209e3
7
[IpsiMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE bubmorexa HOK
2 p T poctp . 12 1 https://m.edsoo.ru/1¢209¢3
[TapaniaenbHOCTh MPSMBIX U IIOCKOCTEH 7
Tenme oc bu6nmoreka [JOK
3 PHCHIKYTIAPHOCTE MPAMBIX 1 12 https://m.edsoo.ru/1¢209¢3
MJIOCKOCTEM 7
bubmuoreka [JOK
4 VYTribl MeXAY OPSIMBIMU U IJIOCKOCTAMU 10 1 https://m.edsoo.ru/1¢209¢3
7
bubmmoreka [JOK
5 MHororpaHHUKU 11 1 https://m.edsoo.ru/1¢209¢3
7
bu6nuoreka [JOK
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1 https://m.edsoo.ru/1¢209¢3
7
bu6nuoreka [JOK
7 [ToBTOpEHME: CeueHUs], pACCTOSHUS U YIJIbI 4 1 https://m.edsoo.ru/1¢209¢3
7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJsn4yecTBo yacoB DJIeKTPOHHbIE
Ne ni/n HanmeHoBaHMe pa3jie/ioB U TeM (uudposbie)
B NMporpamMmbl Bcero Kon;p OJTHHEL H})ﬁaKanecxcne o0pa3oBaTejibHbIE
e padoThl padoThI
pecypcsl
bubmnoreka [IOK
! Tena paienus 12 https://m.edsoo.ru/1¢209¢37
N bu6mmoreka [JOK
2 ObBEmb1 TeN > ! https://m.edsoo.ru/1¢209¢37
bubmnoreka [IOK
3 BekTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1¢209¢37
4 [ToBTOpEeHME, 0000IICHNE, 7 1 bu6nmoreka [JOK
CHCTEeMaTH3aIis 3HAHUI https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOTPAMME
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