MYHULMNANEHOE
BIOOXETHOE
OBWEQEPA3OBATENLHOE
YUPEXOEHWE -
"HWAHECYHBCKAA CPEOHAR
OBIEOEPASCBATENGHAR
WKONA" MAMALBIWLCKOIO
MYHWULMNANBHOTO PANOHA i
PECMYBIMKN TATAPCTAH oo

MUHHUCTEPCTBO NPOCBEIEHUSA POCCUMCKOM ®EJEPAIINN
Munucrepcro o0pa3oBanus u Hayku Pecniy0simku Tarapcran
MKY «Otaen o0pa3oBanus' MCIOJHUTEIbHOI0 KOMHUTETA
MamaabIICKOro MyHHIMIIAJIBHOIO paifona PT

MBOY "HuxHecynbckasa COL"

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
PykoBogurens HIMO 3am. nupekropa no YP JlupekTop mKOJIbI
[[Takuposa @.P. o Caxamnosa JI.W. AxmeTtssHoBa P.X.
ITpoTtokoin Nel oT « 28 »asrycra 2023 1. Ilpukas Ne
oT « 26 »asrycra 2023 T. oT « 28 »asrycra 2023 T.
PABOYAS ITPOTPAMMA

(ID 1510900)
yueOHoro npeamera «I'eomerpus. ba3oBblii ypoBeHb»

s ooydaromuxcs 10-11 kmaccos

c. Huxknsasa Cyns 2023 1.



INOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma y4eGHOro Kypca «I'eomerpus» 6a30BOro ypoBHsI U O0y4YarOLIUXCs
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOIO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHHIA,
NPEABSIBISIEMBIX K MaTeMaTUUYECKOMY OOpa30BAaHUIO, U TPAIUIUN POCCHICKOTO 00pa30BaHUSL.
Peanuzanmss  nporpaMMbl  o0eclieYMBaeT — OBJIQJICHHE  KIIIOYEBBIMH  KOMIICTCHIHSMH,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU O6y‘IaIOIJ_[I/IXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUU Ha YpOBHE CpelHero oOlmiero ooOpazoBaHUs
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpeIMETHBIX M MPEIMETHBIX Ppe3yJabTaToOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JIMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, W3Y4YEHHs APYTrUX YUeOHBIX AUCIMILIUH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUH O CYHIIHOCTH U TMPOUCXOXKIECHUU
reOMETPUYECKUX a0CTpaKIMii, COOTHOIIECHUH PEabHOTO U WICATBHOTO, XapaKTepe OTPaKEHHUS
MaTE€MaTU4YeCKONW HAayKOM SIBJICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T'€OMETPUMU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYyYHOM TIO3HAHMM M B TIPaKTHKE
crocoOcTByeT (HOPMHPOBAHHIO HAyYHOTO MHUPOBO33PEHHUS YYAIIUXCS, a TaKXKe KauyecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTCsT OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHUs, TaK KakK O0ECIeYrBaeT BO3MOXKHOCTh M3YYEHHUS KaK IUCHIUIUIMH €CTECTBEHHO-
HAy4YHOH HampaBJIeHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MpPU HM3YyYEHUH OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKICHUH B XOJIe peIICHUsS
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUH 3a7ady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsX JesTeTbHOCTH 4YeioBeka. OpHEeHTalusl 4YeioBeKa BO BPEMEHH WM IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAIbHOrO OBbITUS, (hopMa OTpaKeHHs OKpYXKAloIEero MHupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAUHSIET pa3Hble BUbI YUEOHOH U TPYI0BOI
NEeSITETbHOCTH, SIBISIETCS OJHUM M3 TPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBIIUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOI'O KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
NeSITETHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llens ocBOEHUS TTporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUECHHS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIOJIb30BAaHUS CUCTEMAaTHUECKUX T'€OMETPHUECKUX 3HAHUH U
NeHCTBUH, CTIETU(UIHBIX TEOMETPHUH, BO3SMOXHOCTH YCIICITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHEUATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCIIOB30BAHUEM T€OMETPHH.



[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3HAu€Ha UId OO0yYarolMXxcs
CpeIHEH WIKOJIbI, HE HWCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHCHHH Ha ypPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJIKHBI OCBOUTH
o0ure MaTeMaTHYecKue yMEHHUs, CBA3aHHbIE CO CleUu(UKON reOMEeTpUH U HEOOXOIUMBIE IS
JKU3HU B COBpEeMEHHOM oO1iectBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPHIO
Oonee riryOOKO, €CITM B JAIBHEHUIIIEM BOSHHUKHET HEOOXOAMMOCTh B TEOMETPHYECKHUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrxkeHue e OCBOCHHUS POrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3anau. [IppopureTHbIMU 3a/1auaMu 0cBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIacCax SIBIISIOTCS:

e (QopmupoBaHuE TPEJCTABICHUS O TIEOMETPUM KaK YacTU MHPOBOM KYJIbTYpbl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuEe TMPEACTABICHUS O MHOTOTPAHHMKAX M TeJaX BpalleHUS Kak o
BXHCHIINX MAaTEMaTUYCCKUX MOJIENISIX, MTO3BOJISIONINX ONMUCHIBATh U U3y4aTh Pa3HbBIC
SBIICHUSI OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHUE YMCHHsS PACIIO3HABATH HA YEPTEkKAX, MOJCISAX U B PEATLHOM MUPE
MHOTOTPaHHUKU U TeJla BpaIllCHHUS,

® OBJAJICHWEC METOJaMH peIICHHWS 3a7ad Ha IOCTPOSHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSAMH O MHOTOTPAHHUKAX M
Teax BpallleHUsl U UX OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3aja4; (OPMHUPOBAHHE YMEHHUS
IPOBOAWTHL  HECJIOXHBIE JOKa3aTelbHbIE  PAcCYXICHHUS B  XOJE  pELICHUS
CTEPEOMETPUICCKHUX 33J1a4 U 33]1a4 C TPAKTHYCCKUM COJICPIKAHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIJICHHS;

e (QopmupoBanue (GyHKIMOHAIBHON TPAaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUH: YMEHHE
pacrno3HaBaTh MPOSBICHUS TCOMETPHUSCKUX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUSAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpHOCTeW, (GopMynupoBaTh UX Ha S3bIKE
TEOMETPHH W  CO3J]aBaTh TI'C€OMETPHUYECKHE MOJICIH, NPHUMEHATh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUis PEIICHUs MPAKTUKO-OPHEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBAThH MOJYYCHHBIE PE3YIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS] BKIIIOUEHHUE B KypC CTEPEOMETPUU
B HaYaje ero MW3y4YeHWs 3ajad, peliacMblX Ha YPOBHE WHTYUTHUBHOTO TIIO3HAHUS, U
onpeAenéHHBIM 00pa3oM OpraHW30BaHHAs padoTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MTPOTEKaHWE WHTYUTUBHBIX
MPOIIECCOB, MOTHBUPYET K JajbHEHIIIEeMYy U3YyUSHHIO TIPEIMETA.

[Tpenmodrenue OTHAETCS HATJIATHO-KOHCTPYKTHBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOSH OCHOBE YYBCTBCHHOCTBH IPEIMETHO-IPAKTHYCCKOM
NEATCIIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX IMPEJCTABICHUA Y ydYalUXcsd B Kypce
CTEpEOMETPUU MPOBOTUTCS 3a CUET peIleHus 3a/1a4 Ha CO3[JaHUE MTPOCTPAHCTBEHHBIX 00pa30B U
3a/lad Ha OIMEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpas3a MPOBOTUTCS C
OIOPOY Ha HATJISAHOCTh, & ONIEPUPOBAHKE 00Pa30M — B YCIOBHSX OTBJICUCHHUS OT HATISTHOCTH,
MBICJICHHOTO U3MEHEHHS €r0 UCXOIHOTO COJICPIKAHNS.



OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B IIPOCTPAHCTBEY, «Tena Bpamenus», «Bekropsl u
KOOPJAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JJOTHUECKUX YMEHUN PACIPENEIAETC HE TOIbKO
[0 COJIep)KaTeNbHBIM JIMHUSM, HO W IO rojJaM OOy4YeHHs Ha YpOBHE CpeAaHero oOIlero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpamMmebl, pactpeeEHHbIM 0 ToAaM 00yUYEHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMHM  TOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCNIE0OBATENbHO M IMOCTYHATeNbHO, C COOJIIOJIGHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOObBI
HOBBIE 3HAHUS BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I€OMETPUYECKUX MPEACTABICHUH 00yJaronumxcs,
pacmupsis u yray0sist e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa rojaa ooyueHnus - 102 yaeOHBIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATHUS CTEpEOMETpUH. Touka, MpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[Tonatne 00 aKCMOMAaTHYECKOM ITOCTPOSHHH CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX.

B3aumHoe pacrnosiokeHue MpsiMbIX B IIPOCTPAHCTBE: NIEPECEKAIOLINECS], TapaliieIbHbIe
U cKpeumuBawoluecs npsmbsie. llapainenbHOCTh NpAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapajuieJbHble NPsSMbIE B MPOCTPAHCTBE; MApPaLIEIbHOCTh TPEX MPSAMBIX; NAapALIEIbHOCTD
MPSIMON M TIJIOCKOCTH. YTJIBI C COHANPABJICHHBIMUA CTOPOHAMH; YroJl MEXAY NPSIMbIMH B
npoctpaHcTBe. [lapannenbHOCTh IUIOCKOCTEW: MapajulesibHbIE IUIOCKOCTH; CBOMCTBA
napajuienbHbIX MockocTeil. IlpocTeifiine mpocTpaHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTH:
TeTpadp, Ky0O, mapajuieNenune/; NoCTPOSCHHE CEYCHHIA.

[lepneHuKyISIpHOCTh MPAMOM M IUIOCKOCTH: TMEPHEHIAUKYISIPHBIE TMPSIMBIE B
IIPOCTPAHCTBE, MpsMBbIE NapalieibHble WU NEPHEHAMKYISIPHbIE K IUIOCKOCTH, MPU3HAK
NEePHNEHAUKYISIPHOCTH MPSIMOM UM IUIOCKOCTH, TE€OpeMa O MpsSMOM MNepreHIUKYIIpHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKIY MPSIMOM U MJIOCKOCTHIO; ABYTPAHHBIN yrod,
JUHENHBIN yroy AByrpaHHoro yria. [lepneHaukyiasp 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKH /10
IUIOCKOCTH, PACCTOSIHME OT MpPSIMON N0 TUIOCKOCTH, TPOEKIHS (QUryphl Ha IJIOCKOCTb.
[lepneHuKyISIPHOCTh IUIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JIBYX IUIOCKOCTEH.
TeopeMa o TpEX nepHeHANKYIIAPaAX.

MHOrorpaHHUKH

[lonsiTHe MHOTOTpaHHMKA, OCHOBHBIE OJJIEMEHTHl MHOTOTPAHHHMKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKa MHOTorpaHHuka. [Ipu3ma: N-yronpHas npusma;
TpaHd U OCHOBAHUs MPU3MBL; IPsIMasi U HAKJIOHHAs IPU3MBbI; OOKOBasi U TOJTHAs TTOBEPXHOCTh
npusMel. [lapannenenunesn, npsiMOYroJibHBIN Napajuiesenunen U ero cBoiicrsa. Ilupamuna:
N-yrojpHas NMUpaMujAa, TPaHU U OCHOBaHME MHUpaMUIbI; OOKOBas M IOJHAs MOBEPXHOCTb
NUpaMUJbl; TPABWIbHAS W YCEUEHHAs MNHUpaMUJa. OJIEMEHThl MPU3Mbl M MHPAMHJIBIL.
[IpaBuUnbHBIE MHOTOTPAHHUKH: TOHITHE MPABUJIBHOIO MHOTOTPAaHHUKA; MPaBUJIbHAS MIPU3Ma
Y TpaBWIbHAS MHUPaMUJIA; TIPaBUJIbHAS TPEYrojbHAs MUPAMHAAa W MPABWIBHBIA TETpPadp;
Ky0. IlpencraBieHune o MpaBWIIbHBIX MHOTOIPAaHHMKAX: OKTa’dap, JOJEKadJp U HMKOCadIP.
CeueHust IPU3MBI U IUPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUYKH, MPSIMOM, MIOCKOCTH.
DneMEeHTHl CAMMETPHH B TUPaMUIax, apayljieenuneaax, IpaBuiIbHbIX MHOTOTPAaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. Iliomans
OOKOBOI TOBEPXHOCTH U TOJTHOW IMOBEPXHOCTHU MPSMON MPU3MBI, IJIOHIA[b OCHOBAHHIA,
TeopeMa 0 OOKOBOWM MOBEPXHOCTH MpsAMOM mpusMbl. [lnomans OOKOBOM MOBEPXHOCTH U
MMOBEPXHOCTHU MPABWJILHOW MUPAMU/IBI, TEOPEMaA O TUIOMAIN yeeu€HHON mupaMuabl. [lonsTre
00 00béme. OOBEM NMUpaMUIbI, TPU3MBI.

[Tomo6ubie Tena B mpocTpaHcTBe. COOTHOILIECHHUS MEXAY IUIOMAISIMHU MMOBEPXHOCTEH,
o0BEMaMu MOAOOHBIX TETI.



11 KJIACC

Tena Bpamenus

[Munnuapuyeckas MOBEPXHOCTb, 00pa3yloolUe IWINHAPUYECKOM MOBEPXHOCTH, OCh
MWINHAPUYECKOM moBepxHOCTH. LlwmmHap: ocHOBaHMsT U OOKOBasi IOBEPXHOCTb,
o0pa3yrolas U 0Ch; IO b OOKOBOW U TIOJTHOW MTOBEPXHOCTH.

KoHnnueckass moBepxHOCTb, 00pa3yroliue KOHUYECKOH MOBEPXHOCTH, OCb U BEpIIMHA
KOHMUYECKOW noBepxHocTU. KoHyc: ocHOBaHME M BeplIMHA, 00pa3yromas M OCh; IUIOIAAb
OOKOBOH M TIOJHOH MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolie U BHICOTa; OCHOBAHHS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, AUaMeTp; IUIOIIAb MOBEpXHOCTH cepbl. B3anmuoe
pacrioyio’keHue c(hepbl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; Mmiaommais chepsl.

N300pakeHue Tes BpallleHHsl Ha MII0CKOCTH. Pa3BEpTka uumHApa U KOHYyca.

KomOuHanmu ten BpalieHuss ¥ MHOTOIPAaHHUKOB. MHOTOTPaHHUK, OMMCAHHBIA OKOJIO
cdepsr; chepa, BEcaHHasi B MHOTOTPAHHUK, WITH TEJIO BPAIICHUS.

[Tonstue 06 o6bEMe. OcHOBHBIE CcBOHCTBA 00BEMOB Teid. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO Napajiesienunesa u ciaeacTsus u3z He€. O0bEM HUIMHIpPA, KOHYca. O0BEM
mapa ¥ miomasib cepsl.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIIAISIMU ITOBEPXHOCTEH,
00bEMaMU MOOOHBIX TEll.

Ceuenuss nwiIMHApa (mapalieNbHO M NEPHEHAUKYISIPHO OCH), CEYEHHUs KOoHyca
(mapasuteTbHOE OCHOBAHHIO M ITPOXO/IAIIEe Yepe3 BEPIINHY), CEUCHHS 1apa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha mockoctd M B mpocTpaHcTBe. CloXKeHHe M BBIYUTAaHHE BEKTOPOB.
YMHOXKEHHEe BeKTOpa Ha 4ucio. PaznoxkeHne BeKTopa 1Mo TpéM HEKOMILJIaHAPHBIM BEKTOpaM.
[IpaBuno mapamienenumnena. Pemenne 3a1a4, CBI3aHHBIX C MPUMEHEHHEM TPaBHUII IEHCTBHIA
¢ BekTopamu. [IpsiMmoyrosipHas cucTemMa KOOpAWHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3agaun B KOOpAMHATAaX. YTOJI MeXay BekTopamu. CKajsipHOE NpOU3Be/ICHHE
BEKTOPOB. BhIuncienue yrioB Mexay NpsMbIMU U TUIOCKOCTSAMH. KoopIuHaTHO-BEKTOPHBIH
METOJ IIPH PEIICHUH T€OMETPHUYECKHIX 3a7ad.

NJIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOEHHS MPOrpaMMBbl yueOHOro npeamera «MaremaTuka
XapaKTePU3YIOTCS:

I'pazknanckoe BocnuTaHHue:

C(OPMHPOBAHHOCTHIO TPAXKIAAHCKON MO3UIMU OO0YYaroUErocss KakK aKTUBHOTO H
OTBETCTBEHHOI'0 YJI€Ha POCCHMCKOro OOIecTBa, MPEACTABICHHEM O MaTeMaTHYeCKHX
OCHOBax (YHKIIMOHWPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHWH, MPOIEAYp TPaKIAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICWCTBOBATh C COIHMAIBHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSAMU U Ha3HAYCHUEM.

IIarproTnyeckoe BOCIMTaHUE:



c(hOPMHUPOBAHHOCTBIO POCCHHCKON TpakIaHCKONM HIESHTUYHOCTH, YBAXKCHHSI K
MPOIUIOMY M HACTOSIIEMY POCCHMCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JOCTMKEHHUSIM POCCUUCKHUX MATEMaTUKOB W POCCUMCKOM MAaTeMaTUYECKOW IIKOJbI, K
WCIOJIb30BAHUIO ATUX JOCTHKCHHUM B IPYTUX HAYKaX, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JYXOBHBIX IICHHOCTCH POCCHMCKOTO Hapoaa; c(HopMHUPOBAHHOCTHIO
HPaBCTBEHHOIO CO3HAHUSA, OTHUYECKOIO MOBEIAEHHUS, CBA3AHHOIO C MPAKTUHYECKUM
MPUMEHEHUEM JOCTUKEHUN HAYKH U IESITENbHOCTIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa
B IIOCTPOCHHUE YCTOMYMUBOTO OYAYIIETO.

JcTeTnYecKoe BOCIUTAHME:

ACTETHYECKHM OTHOIIEHUWEM K MHPY, BKIIOYAs OCTETHUKY MAaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHM; BOCIPUUMYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA.

dusnueckoe BOCNIUTAHNE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TPUMEHSATh MaTeMaTHUYECKHWE 3HAHUS B HMHTEpECcax
310pOBOTO U 0€30IacHOro o0pasa KW3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBBIO
(3mopoBOe UTaHKue, COATAHCUPOBAHHBIN PEXXUM 3aHITHIA U OTIIbIXA, peryisapHas Gusndeckas
AKTHUBHOCTb ), (bu3HIeCcKoro COBEpIICHCTBOBAHUS, MpU  3aHATUSX  CIIOPTUBHO-
03JI0POBUTEIBHOU JIEATEIIBHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHUEM LIEHHOCTU TPYI0JII00US; HHTEPECOM K Pa3ITU4YHBIM
chepam mpodecCHOHANBHONW  ACATCIBHOCTH, CBA3aHHBIM C MAaTeMAaTHKOH © e
MPUJIOKEHUSAMH, YMEHHEM COBEpIIaTh OCO3HaHHBIM BBIOOp Oyaymiedt mpodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K
MaTeMaTHYeCKOMy OOpa3oBaHUI0 M CaMOOOpa30BaHUIO Ha TMPOTSHKEHUH BCEH IKHU3HH,
TOTOBHOCTBIO K AaKTMBHOMY YYacTHIO B PELIEHHWU MPAKTHUYECKUX 3a7ad MaTeMaTH4eCKOU
HANpPaBJIECHHOCTH.

IKoj0ruyecKkoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO DKOJIOTUYECKONW KYJIbTYpPbI, TIOHUMAHUEM BIUSHUS COLUATBHO-
SKOHOMHUYECKUX IMPOLIECCOB HA COCTOSHUE NMPUPOJHOW M COLIMAIBHOM CpEbl, OCO3HAHUEM
JI00AJBPHOTO  XapaKTepa dSKOJOTMYECKHX MpoOJieM; OpHUEHTalue Ha MpUMEHEHHUE
MaTeMaTUYeCKUX 3HAaHUM JUIsI pelieHusl 3a7ad B OOJacTH OKPYXKAIOIIEH Cpejsbl,
IJIAHUPOBAHUS IMOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCJIEACTBUM I OKPYKAIOIIEN CPELBI.

I{eHHOCTH HAYYHOT'O MO3HAHUS

c(hOpPMUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKU W OOIIECTBEHHOW MPAKTHKH, MOHUMAaHWEM MaTeMaTHYECKOW HayKu Kak
cdepbl 4enoBeUYeCKOW MEesATENLHOCTH, JTaroB €€ pa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS
UMBWINA3AIMU; OBJIAJICHUEM SI3BIKOM MATEMATHKH M MaTeMaTH4eCKOM KyJIbTypoH Kak
CpPEACTBOM MO3HAHUSA MHUPA; TOTOBHOCTHIO OCYIIECTBIISATh MPOCKTHYIO U UCCIE0BATEIBCKYIO
JEATEIIbHOCTh UHJUBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHple  pe3yabTaThl  OCBOSHHS  MPOrpaMMbl  y4eOHOTO  MpeaMmera
«MaremaTHKa» XapaKTepU3YIOTCSl OBJAJIEHUEM YHUBEPCAJIbHBIMH HO3HAGAMETbHLIMU
OelicmeusmMy,  YHUBEPCAbHbIMU — KOMMYHUKAMUBHLIMU — OeliCmEUAMY,  VHUBEPCANbHbIMU
PecYIAMUBHBIMU OCLCBUIMU.



1) Vuueepcanvnvie nosmasamenwvhvle Oeticmsus, o0becneuu8aiom @GopmMuposanue

0az086vix

KOCHUMUBHbIX  npoyeccos 06)/1{61}01/{414)(?0}2 (OC60€H1/[€ Memooo8  NO3HAHUS

OKpyJICaloujeco Mupa; HpUMEeHeHue J02UYEeCKUX, UCCIe008AMeNbCKUX Onepayutl, YMeHull
pabomamb ¢ ungopmayueii).
Ba3oBble Jjornueckue aeiicTBHA:

BBIBJITE W XapPAKTCPU30BATh CYIICCTBCHHBLIC IIPHU3HAKK MATCMATUYCCKHUX
OOBEKTOB, MOHATUH, OTHOLIEHUWH  MeXAy MOHATUAMH;  (OPMYJIHUPOBATH
OTIpeJIeJIeHUs] TIOHATHH; YCTaHABIMBATh CYIECTBEHHBIN MPU3HAK KIACCU(PUKAIIH,
OCHOBaHUSs JJ1s1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHUH IMPOBOUMOTO aHAJIH3a;
BOCIIPUHUMATh, (POPMYIUPOBATh U MPEeOOPa30BHIBATE CYXICHUS: YTBEPAUTECIbHBIC
" OTpULATCIIbHBIC, CIUHUYHBIC, YaCTHBIC U O6I.I.[I/Ie; YCJIOBHBIC;

BbBIABJIATE MAaTCMATHUYCCKHUEC 3aKOHOMCPHOCTH, B3aWMOCBA3HM W HPOTUBOPCYUUSA B
¢dakTax, MaHHBIX, HAONIOACHUSAX M YTBEPKICHHAX; NpEAaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

ACJIaTb  BBIBOJABI C  HMCIIOJIb30OBAHMECM  3daKOHOB  JIOTUKH, ACAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKIYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPIKICHUMN
(mpsiMBle U OT MPOTUBHOIO), BEICTPAUBATh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U
KOHTPHPUMCEDPHBI; 000CHOBBIBATHL COOCTBEHHEBIE CYKIACHUA 1 BBIBOIDI,

BbIOMpPATh CIOCOO pereHust yueOHOM 3agaun (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pemieHus, BBIOMpaTh HawbOoyiee MOAXOMSMMUA ¢ Y4ETOM CaMOCTOSITEIHHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3oBble ncciiegoBaTeLCKHeE JelCTBUA:

WCIIOIB30BaTh  BOINPOCHl KAaK  HMCCJENIOBATENbCKUNH  WHCTPYMEHT IIO3HAHWS;
dbopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOsIeMy,
yCTaHAaBIMBaTh HMCKOMOE W JlaHHOe, ()OPMHUPOBATH TUIOTE3Yy, APTyYMEHTHPOBATh
CBOIO TTO3UIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBINA SKCIEPUMEHT, MCCIEAOBAHHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEKTa, SIBJIEHMs, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBICHUSMH, POIIECCAMU;
CaMOCTOATENbHO  (OPMYIHPOBAaTh OOOOIIEHUST ¥ BBIBOJALI 1O pe3yJbTaTam
MpoBeAEHHOTO  HAOMIOACHMS,  MCCIENIOBaHUS, OILIGHUBATh  JTIOCTOBEPHOCTHh
MOJIYYE€HHBIX PE3yIbTaTOB, BEIBOJIOB H 000OIIECHNUI;

MPOTHO3UPOBATh  BO3MOXKHOE  pPa3BUTHE IIpollecca, a TakkKe BbIJBUraTh
MPEANOI0KEHHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmueii:

BBISIBJIATH J€PUIUTHI HH()OPMAINH, TaHHBIX, HEOOXOIUMBIX JUIs OTBETa Ha BOIIPOC
U JUISl pELIEHUs 3a/1a4u;

BbIOMpaTh HHGOPMALMI0O M3 HCTOYHUKOB PpA3IUYHBIX THIIOB, aHaJIU3UpPOBATh,
CUCTEMAaTHU3HPOBaTh U UHTEPIPETUPOBATh MHPOPMALIMIO PA3INYHBIX BUAOB U (hopm
IIPEACTABICHUS;

CTPYKTYypUpOBaTh HHGPOpPMAIMIO, TMPEACTaBIATh €€ B pa3lnyHbIX (opmax,
WLTIOCTPUPOBATH IpaUuecKy;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMM IO CaMOCTOATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.



2) Vuusepcanvhvle KOMMYHUKAMUGHbLE oeticmeusl, obecneuusarom
ChOPMUPOBAHHOCL COYUATLHBIX HABBIKOE 0OVUAIOUUXCSL.

OO0menue:

® BOCIPHUHHMATh U (OPMYIUPOBATH CYXKJCHUS B COOTBETCTBUU C YCIOBUSMH U
LEJSIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PCHHUSI B YCTHBIX
U TUCHMCHHBIX TEKCTaX, JaBaTh TMOSCHEHHWsS TI0 XOJy pCIICHHS 3a/ayH,
KOMMEHTHPOBATh IMOJIy4CHHBIN PE3yIbTaT;

e B Xoic OOCYXKICHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOil TEMBI,
npoOJIeMbl, pelaeMON 3ajJa4yu, BbICKAa3bIBaTh HJICH, HAICJICHHBIC Ha TIOUCK
pEIICHHUS; COIMOCTABISATh CBOM CYXKICHHUS C CYXICHUSMH JPYTHX YYaCTHUKOB
IUanora, OOHApYKHUBATh PA3JIMYUE W CXOJCTBO IMO3UIIUN; B KOPPEKTHOH (opme
(bopMyITHpPOBATh pa3HOTIIACHS, CBOU BO3PAKCHUS;

® I[IPEJCTaBIATh PE3YNbTATHl PENICHHUS 3aadyd, OKCIICPUMEHTa, WCCICAOBAHUS,
MPOEKTA; CAMOCTOSATENBHO BBIOMpaTh (GopMaT BBICTYIUICHHS C YYETOM 3a1ad
MPE3CHTAIMH U OCOOCHHOCTEH ayJMTOPHUH.

CoTpyaHnuecTBo:

® [IOHMMAaTh M UCIOJH30BATH MPEUMYIIECTBA KOMAHIHOW U WHANBUIAYAILHOU pabOThI
IpU PEIICHUU YYEeOHBIX 3a]ad; NPUHUMATh IEJIh COBMECTHOW JEATEIHHOCTH,
IUTAHUPOBATh OPTaHU3aAIMI0 COBMECTHOM pabOoThl, pachpenelsTh BHIbI paldoT,
JIOTOBapHUBAThCs, OOCYXKIATh IMPOIECC U PE3YyJbTaT paboThl; 0000IIAaTh MHEHUS
HECKOJIbKUX JIFOJICH;

® y4acTBOBaTh B TPYIIOBBIX ¢opmMax paboTel (00CyXkaeHus, OOMEH MHEHHIA,
«MO3TOBBIC IITYPMBI» W WHBIC); BBITIOIHATH CBOIO YaCTh PA0OTHI M KOOPHHHUPOBATH
CBOW JICUCTBUS C IPYTUMH YWICHAMH KOMaHJIbl; OIICHUBATH KA4€CTBO CBOETO BKIIAJa
B O0mUNA MPOAYKT TO KpUTEPHUSM, CHOPMYITUPOBAHHBIM  yYACTHHUKAMU
B3aMMO/ICHCTBUSI.

3) Vuusepcanvuvie pezynsamuenwvle Oelicmeusi, obecneuugaiom  Gopmuposanie

CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranmusanus:

®  COCTaBJIATH IUIAH, AITOPUTM PEUICHUS 3a1a9H, BBIOUPATH CIIOCOO PEIICHUS C
YIETOM HMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHHH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH ITO3HABATEIIBHOH pPEQIICKCHHM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI W MBICIUTENBHBIX IMPOIECCOB, UX PE3YNbTATOB; BIANETh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca M Pe3yiIbTaTa pelIeHUs] MaTeMaTHIeCKOH
3aauu;

e IPEABHJICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TPH pPEIICHUW 3ajadH,
BHOCHUTH KOPPEKTHBHI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JTAHHBIX,
HaWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pe3yJbTaTa IETU M YCIOBUSAM, OOBSICHATH MPUIUHBI
TOCTUKEHHSI MU HEJOCTHIKEHUS PE3yNIbTaTOB JIEATEIHHOCTH, HaXOIUTh OMIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI



10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M  CJIEJICTBUS U3 HUX IpPU pPELICHUU
reOMETPHUECKUX 3a/1au.

OnepupoBaTh MNOHATHAMM: MAPALIEIBHOCTh M MEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEH.

KnaccudunupoBaTs B3auMHOE PACHOI0KEHHUE MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMH: JABYTPAHHBIM YroJl, I'paHM [BYIpPaHHOIO Yyria, pedpo
JBYI'PAHHOI'O YIJIa; IMHEHHBIHM yroJ IBYrpaHHOrO yria; rpaaycHasl Mepa ABYIPaHHOIO yIJa.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BBITYKJIBIM U HEBBIIYKJIbIII MHOTOTpaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOTPaHHHUK.

Pacnio3HaBaTh ~ OCHOBHBIE  BUABI ~ MHOTOTPAHHUKOB  (NIMpaMuAa;  IpU3MA,
IPSIMOYTOJIbHBIN Mapasienenunes, Kyo).

KnaccuumupoBarh MHOTOTpaHHUKH, BBIOMpasi OCHOBAaHWS JUIA KiacCH(UKanuu
(BBINIYKJIbIE M HEBBIYKJIblE MHOI'OIPAHHUKM; IPAaBUJIbHbIE MHOTOTPAaHHUKH; IpsIMbIE U
HaKJIOHHbIE PU3MBI, TapaJlIeICIUIIE b ).

OnepupoBaTh NOHATUSAMH: CEKYILAs MNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOSHUS CEYEHUH, UCTIONb3Yys METO/I CIIEI0B.

Crpouth ce4eHHs] MHOTOTPAHHUKOB METOJOM CJIE/IOB, BBIIOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEXKU U3 PUCYHKOB IMPOCTHIX 00BbEMHBIX (PUTYp: BUJ] CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxOXJAEHUE TE€OMETPUUYECKUX BEJIMYMH MO oOpa3laM HIu
IropuT™MaM, MPUMEHSS M3BECTHbIE AaHAIUTUYECKHE METOJbI NMPHU PELIEHUHM CTaHAApPTHBIX
MaTeMaTHYeCKUX 3a/1a4 Ha BBIYMCIIEHUE PACCTOSHUN MEXIYy BYMs TOUKAaMH, OT TOYKU JI0
IIPSIMOM, OT TOYKH JI0 INIOCKOCTH, MEXAY CKPEIINBAIOIUMUCS TIPSIMBIMHU.

Pemate 3amauM Ha HaxOXJAEHUE TIE€OMETPUUYECKUX BEJIMYMH MO oOpasuam Win
IropuT™MaM, MPUMEHSST M3BECTHbIE AHAIMTUYECKHE METOJbl MPH PEHIEHUH CTaHAapTHBIX
MaTEeMaTHYeCKUX 3a/7ad Ha BBIUMCICHHE YIJIOB MEXIY CKpEIIMBAIOIIMMHCS MPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTBIO, MEXY INIOCKOCTSMH, JBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI M MIIOIIAU TOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma, MUpaMuia)
C IpUMEHEHHEM (OPMyYJ; BBIUUCIATH COOTHOLIEHUS MEXAY IUIOUIaJSMH TOBEPXHOCTEH,
00BbEMamMM MOJOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATUSAMU: CUMMETpPUS B INPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTh
CUMMETPHUH; LIEHTP, OCh U MIIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekatb,  mpeoOpa3oBbIBaTh U UHTEPIPETHPOBaTH  HMHPOpMaLMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTaBICHHYIO Ha YepPTekKax U PUCYHKAX.

[IpumensTh reoMmerpuyeckue (axkTbl A pPELICHUs CTEPEOMETPUYECKHX 3ajad,
IIPEAIOJIaraloINX HECKOJIBKO IIArOB PELEHUS, €CIHM YCIOBUS NPUMEHEHUS 3a/1aHbl B IBHON
dhopwme.

[IpumensTh mpOCTEiilMe MporpaMMHbIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aau.

[IpyBoauTE TpHUMEpPHl MAaTEMATHYECKHUX 3aKOHOMEPHOCTEH B TNPUPOJE M JKU3HH,
pacrno3HaBaTh NPOSIBICHNUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.



[IpuMeHATH MoNy4YeHHbIE 3HAHUS HA MPAKTUKE: AaHAJIM3UPOBATH PEAIbHBIE CUTYALUH U
IIPUMEHATh H3YyYECHHBIE T[IOHATUA B IIPOLECCE IIOMCKAa PELICHUS MaTeMaTU4YeCKU
chOpMYyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PEAbHBIC CUTYallMd HA S3bIKE T€OMETPHH,
HCCIIEIOBATH IMOCTPOEHHBIE MOJIENIA C UCIOJIB30BAHUEM I'€OMETPUUECKUX IMOHITUI U TEOPEM,
anmapata aireOppl; pemiatb MpaKTUYECKUE 3a7ayd, CBS3aHHBIE C HAaXOXICHHEM
reOMETPUYECKUX BEIUYHH.

11 KJIACC

OnepupoBaTh  MOHATHSAMH:  IWJIMHApPUYECKass  MOBEPXHOCTh,  OOpasyrolue
UWIMHIPUYECKONH TOBEPXHOCTH; UWIMHIP, KOHUYECKass IOBEPXHOCTb, OO0pa3yrouue
KOHMYECKOW MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI OMYYEHUS TEI BPAILLCHUSI.

Krnaccudunuposars B3auMHOE pacnofioskeHue chepbl U MITOCKOCTH.

OHGpI/IpOBaTB IIOHATUAMMU HIB,pOBOﬁ CETMCHT, OCHOBAHHUEC CEIrMEHTA, BbICOTA CETMCHTA,
IAapOBOM CJIOM, OCHOBAHME MIAPOBOI0O CJIOS, BBICOTA MIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TIIOIIAIN TOBEPXHOCTEH TEI BpalleHHs], TEOMETPUUYECKUX TEJ C
pUMEeHEHHEM (HOPMYIL.

OmnepupoBarh MOHATUSMHU: MHOTOTPaHHUK, BIIMCAHHBIA B c(hepy M OMUCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK HUJTU TEJIO BPAIlCHUS.

BbuucnsTh COOTHOIICHUS MEXY IJIOMAASIMH MTOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
TeN.

N300paxaTth m3ydyaeMble (UIYpbl OT PYKH U C NPUMEHEHHEM MPOCTHIX UYEPTEKHBIX
HHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) MIOCKHE YEPTEkKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BU/I CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHUS TENl BPAIlICHHUS.

N3Bnekars, HHTEPIPETUPOBATH 51 peoOpa3oBbIBAThH uH(pOpMaLHIO 0
IIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTypax, MPEICTaBICHHYIO Ha UePTEekKaxX U PUCYHKAX.

OnepupoBaTh NOHIATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE NEWCTBUS CHOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W YMHOXKEHUS
BEKTOpa Ha YUCII0, 00BACHATh, KAKUMH CBOMCTBAMH OHU O0JIaJ1aIO0T.

[IpuMeHATHh MpaBWIIO NapAIIIENIEIUIIEAA.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YrOJ MEXIY BEKTOPaMH, CKAJISIPHOE
IMPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAaHAPHBIC BEKTOPHI.

Haxomuth cymMMy BEKTOpPOB W NPOU3BEJIEHHWE BEKTOpa Ha YHCIO, Yol MEeXAy
BEKTOpaMHU, CKaJISIPHOE IMPOMU3BEICHUE, PACKIAAbIBATH BEKTOpP IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3a/aBath IIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CHCTEME KOOpMHAT.

[IpumensaTh reomeTpuyeckue (akTbl ISl PELIeHUS CTEPEOMETPUYECKUX 3ajad,
MpeANoJaralolMX HECKOJIbKO IIaroB PelIeHus], €CIU YCIOBUS NPUMEHEHUS 3aJaHbl B IBHOU
dopme.

Pemars HpOCTGﬁIHHC reOMETPHUICCKUEC 3a1a4uu Ha MMPUMCECHCHUEC BCKTOPHO-
KOOPJIUHATHOT'O METO/IA.



Pemate 3amaun Ha [10Ka3aTENbCTBO MAaTEMAaTUYECKHMX OTHOLUEHUN W HAXOXKJEHUE
reOMETPUUYECKUX BEJIMYMH MO o0pasliaM WM aJIrOpuTMaMm, MPUMEHSS M3BECTHbIE METOJIbI
IIPU PELICHUN CTaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IpuMeHATH pocTeNIe NPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKALIUOHHBIE
CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3aay.

[IpuBoguTe HpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

IIpuMeHATH MONy4YEHHBIE 3HAHUSA HA MIPAKTUKE: AHAJIM3UPOBATH PEAIbHBIC CUTYallUU U
MIPUMEHATh U3Y4YEHHBbIE IIOHATUS B IMPOLECCE IOMCKA PELICHHUS MaTeMaTU4YeCKH
chOopMyIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh PEalibHbIE CUTYallMU HA SI3bIKE T€OMETPHH,
HCCIIEA0BATh ITIOCTPOECHHBIE MOJEIIN C UCIIOJIB30BAHUEM I'€OMETPUUECKUX IIOHATUI U TEOPEM,
anmapara ajireOppl; pemarb [PaKTUYECKUE 3a7aud, CBSA3aHHBIE C HAXOXICHHEM
F€OMETPUYECKUX BEJIUYHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo yacos
Ne HaumenoBaHue pa3jie/ioB u
Kontpoububie IIpakTnuyeckue
n/n TeM MPOrpaMMBbl Bcero
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10
[IpsiMBbIE M TUIOCKOCTH B
2 npoctpanctse. [lapamiensHOCTh 12 1
MPSIMBIX | MJIOCKOCTEHN
3 [TeprieHIUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTIIbI MeXAY IPSIMBIMU U 10 1
MJIOCKOCTSMU
MHororpanHuKu 11 1
OO6bEMBI MHOTOIPaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 1
PaCCTOSIHUS U YTIIBI
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0
I[MPOT'PAMME




11 KUIIACC

HaumeHoBaHue pa3jiesioB u

KoauuecTBO 4acoB

Ne ni/mn Kontpoabnubie IIpakTuyeckue
TeM MPOrpaMmMbl Bcero
padoThI padoThI
Tena Bpamenus 12
2 OOBEMBI TEN 5} 1
3 BekTopsl U KOOpAUHATHI B 10 1
MIPOCTPAHCTBE
4 [ToBTOpeHME, 0000IIECHNE, 7 1
CUCTeMaTu3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

MaTtemaTtuKa: anrebpa 1 Ha4yana maTemaTMYecKoro aHanmnsa, reometpus. lreometpus, 10-11
Knaccbl/ AtaHacaH J1.C., bytysos B.®., Kagomues C.b. u apyrve, AKumoHepHoe obLectso
«MN3pgaTtenbcTBO «lTpocseLLeHmne»

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJI A

1. NyeHckaa M. A. FTeomeTopua. KoHTposibHble paboTbl. 10 -11knacc: yueb. nocobue ana
o611eo06bpa3oBat. opraHunsaunin: 6a3osbiit yposeHb / M.A. MueHckas. - M. : MpocseleHne. 2019
2. NueHckan M. A. TeomeTtopus. CamoctonaTenbHble paboTbl. 10 knacc: yueb. nocobue gns

0611eo0bpa3oBat. opraHmsaunin: 6as3osbiii yposeHb / M.A. MueHckas. - M. : MpocselyeHne. 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

1. OTKpbITbI 6aHK 3agaHUi No matemaTtnke www.fipi.ru

2. depepanbHblii LEHTP TeCTUPOBAHMA WWW.rustest.ru

3. Pewy EI3 https://ege.sdamgia.ru


http://www.fipi.ru/
http://www.rustest.ru/

