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MHNOACHUTEJBbHASA 3AIINCKA

PaGouast mporpamma yueOHOTO Kypca «l'eoMeTpus» 0a30BOro YpoBHS JJIsi OOYJAFOIITHXCSI
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa CpeIHEro oOmEero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
NPEIBSBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIMKA POCCHICKOTO OOpa30BaHMSI.
Peanmauml IporpaMmal o0ecrieunBaeT OBJIaACHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
06H.[€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O M MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU O6yanOIHHXC$I.

HEJIX N3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycJIOBJI€HAa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
0o0y4yeHMsI TEOMETPUH B HalpaBIECHUU JMYHOCTHOIO Pa3BUTHUs OOydaromuxcs, (OpMHUpPOBAHUSA
(YHKIMOHATIBHON MaTeMaTW4ecKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4YeOHBIX IMCLUIUIMH.
PazButne y oOydaromuxcs NPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reOMETPUYECKUX a0CTpaKIMii, COOTHOIIECHHH PEAbHOTO U HJCaTbHOI0, XapaKTepe OTPaKeHHUS
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH M IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM IIO3HAHWUM W B TPAKTHKE
crocoOCTByeT (OPMHPOBAHHIO HAyYHOI'O MHUPOBO33PEHUS YYAIMXCs, a TakXKe KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTalliil B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcst OJHMM K3 0a30BBIX INPEIMETOB HAa YpPOBHE CpEIHEro oO0ILero
o0pa3oBaHus, TaK Kak oOecleYrBaeT BO3MOYKHOCTb M3Y4EHHUS KaK IUCLHUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUICHHE, (HOpPMUPYEMOE MPH HM3YyYCHHU OOYYAIOUIMMHCS TOHSTHHHBIX
OCHOB TEOMETPUU M TOCTPOCHUM IIETOYKH JIOTUYECKUX YTBEPXKICHUH B XOJI€ pEIICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W ONPOBEPraTh THIIOTE3bl HEIOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUHM 3a7ady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
(hU3MKH.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIbHOrO OBITHS, (QopMa OTPaKEHUS OKPYKAIOLIEro MHpa,
YCIIOBHE  YCHEIIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  JCHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEANHSIET pa3Hble BUAbI YUEOHOH U TPYI0BOI
NEeSITeTIbHOCTH, SIBISIETCS OJHUM M3 TMPO(ECCHOHANBHO BAKHBIX KA4eCTB, IMOITOMY aKTyajbHA
3agada (GOPMHPOBAHUS y OOYUAIOIIMXCSl NMPOCTPAHCTBEHHOIO MBINUICHUS KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJrOTOBKE K MPAKTUYECKOH
JeSITeIbHOCTH 110 MHOTUM HaIPaBJICHUSM.

Llenb ocBOEHMSI MporpaMMbl yueOHOro Kypca «I eomeTpus» Ha 0a30BOM ypOBHE 00yUeHUs
— o0meoOpazoBaTeIbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOYyYaloIuXcs udepe3 obOecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHYECKUX T€OMETPHUECKUX 3HAHUH U
NeWCTBUH, CTIEU(PUIHBIX TEOMETPHUH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHMUs 110
CHEHATBHOCTSM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCITOJI30BAaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpur Ha 0a30BOM YPOBHE NpEAHA3HAYCHA [UIS OOYYaIOIIHXCS
CpedHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPYJAHEHUIl Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JIOJKHBI OCBOMUTH



o0Iye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
’KM3HU B COBPEMEHHOM o011ecTBe. KpoMe 3TOro, OHu MMEIOT BO3MOKHOCTh U3YUUTh F€OMETPHUIO
Ooee ri1yOo0KoO, €clii B JaJIbHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTrkeHHe el OCBOEHUS NPOrpaMMbl 00€CIIeUNBACTCS PELIEHUEM COOTBETCTBYIOIIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6azoBom ypoBHe B 10—11
KJ1accax sBISIOTCS:

e (opMupoBaHME NPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJNbTyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMupoBaHME IPEACTaBIECHUS O MHOIOTPAaHHMKAX M TellaX BpALIEHUS Kak o
BO)KHEHIINX MAaTEMAaTUYECKUX MOJEINSX, [TO3BOJISIOIIUX ONMUCHIBATE M U3yYaTh pa3Hble
SBJICHUS OKPY’)KAIOLIEr0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXaxX, MOJEIAX M B PEaJbHOM MHUpE
MHOT'OI'paHHHMKH U TeJla BpallleHHs;

e OBJAJCHHME METOAAMH pEIICHHA 3ahad Ha IIOCTPOCHHMS Ha H300paMEeHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopmupoBaHuE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTHUSIMH O MHOI'OIPAaHHUKAX U
Teax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

e OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pacCyXkJE€HHUS B  XOJ€  pPELICHUS
CTEPEOMETPUYECKHUX 3a]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYAIbHBIX W  TBOPYECKMX cHocoOHocTell — oOywaromumxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBaHue (DYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUHU: YMEHUE
pacrno3HaBaTh MPOSIBICHUS FEOMETPUUECKUX OHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTYallUSX W MPH H3YYEHUHU IPYTUX Y4YEOHBIX MPEIMETOB,
IPOSIBJIEHUS] 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (QOopMynIHpoBaTh HX Ha S3bIKE
FeOMETpUM U  CO3[aBaTh TIE€OMETPHUYECKHE MOJIEIH, MPUMEHATh OCBOEHHBIN
TEOMETPUUYECKUN ammapar Juld pEIIeHUus IPAKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
MUHTEPIIPETUPOBATH U OLICHUBATD [TOJIyYE€HHBIE PE3YJIbTATHI.

OTnu4UTeNbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOUYEHUE B KYpPC CTEPEOMETPUHU

B Hayaje €ro M3y4yeHus 3a7ad, pellacMblX HAa YPOBHE WHTYUTHUBHOIO IIO3HAaHUA, U
ornpeneN€HHbIM 00pa3oM OpraHM30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKAaHWE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMY U3yUEHHIO TIPEIMETA.

[Ipenmourenue oOTHAETCS HArJAJHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKOM
JEeATENbHOCTH. Pa3BuUTHE NpPOCTPaHCTBEHHBIX MPEACTABICHUM Yy Yydalluxcsi B Kypce
CTEpEOMETPUH MIPOBOJUTCA 3a CUET pelIeHHs 337a4y Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NMPOBOAUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIePKaHNUS.

OcHoBHBIE cojepaTenbHble JuHUM Kypca «['eomerpunm» B 10-11 kaccax:
«MHororpanHukn», «lIpsiMble U TIIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». PDOpMUPOBAHKE JTOTHYECKUX YMEHUN pacrpeensieTcss He TOIbKO



M0 COJIEPKATENbHBIM JIMHUSM, HO W IO rojJaM OOy4YeHHs Ha YpOBHE CpEIHETO OOIIero
oOpazoBaHwUs.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeeIEHHbIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
YTOOBl  OBJAJICHUE TI'ECOMETPUYCCKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCIIEIOBATEIPHO M IMOCTYNATENbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY I'eOMETPUIECKHX MPEACTABICHUI 00yJarOIInXCs,
pacmupsis u yrayomsis e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun oTBoauTCs 2 yaca B Heaento B 10 kinacce u 1 yac B Hepeno B 11
Kjacce, BCEIO 3a Ba rozga o0y4eHus - 102 y4eOHBIX Jaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE NOHATUS CTEpEOMETpUH. Touka, IpsiMasi, I0CKOCTh, MpocTpaHCcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluMBamoIuecs npsAMble. IlapamienbHOCTs NPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojdl MEXIy MNpsSMBIMU B
npoctpancTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [IpocTeiimme npocTpancTBEHHbBIE (PUTYPHI HA MIIOCKOCTU: TETPadIp,
KyO, mapajuieNenuIe; MoCTPOSHNE CeYCHU.

IlepneHgUKYISIPHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE  IpsIMBIE B
IIPOCTPAHCTBE, MpsAMbIE NaApaUICJIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHIUKYJIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O TPAMON IEPHEHAUKYISIPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JMHENHBIA Yron ABYrpaHHoro yria. I[lepneHaukyisp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PAaCCTOSHUE OT TMpPSIMOM 110 IUIOCKOCTH, NPOEKIHs (UTYphl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK NEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTel. Teopema
0 TPEX MEPIEHAUKYIAPAX.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAHHHUKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKY; pa3BEPTKa MHOrorpanHuka. llpusma: n-yroapHas npusma; rpaHu
U OCHOBAHMS MPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAsl ¥ MOJIHAsl IOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJbHBIN MapauielenuIe] U ero csoiicrsa. Ilupamuna: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W TMOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M Yyceu€HHas MNHpamMuaa. OJIEMEHTbl MNpuU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKH: TOHSATHE IPABUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAs TPEYrojibHas MUpaMuia U MpaBUIbHBIN TeTpasap; KyO. Ilpencrasnenue
O MpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, JoJeKa’aAp M ukocayap. CedeHus HOpU3MBI U
IUPAMHUIBL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHsSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DNEMEHTB CUMMETPUU B TMPaMUJax, NapajuleIenuIe1ax, IPaBUIbHBIX MHOTOTPaHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOU TMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTU
MPaBWIBHON NMHUpaMuAbl, TeopeMa O IUloum@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.



11 KJIACC

Tesa BpaleHus

[lwimHapuYeckass MOBEPXHOCTb, OO0pa3ylolue IMIMHAPUYECKON TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepxXHOCTH. LlnmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BepllIMHA, OOpasyiolas U OCh; IJIOLIAAb
OOKOBOM M TOJHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yrollMe U BBICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUAMETp; IJIOLIAAb IMOBEPXHOCTH cdephl. B3zaumnoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o00pakeHue e BpalieHus: Ha IIocKocTu. Pa3BépTka LUIUHIpa U KOHYCA.

Kom0OuHanuu Tten BpalieHWs M MHOTOTPaHHMKOB. MHOIOTpaHHMK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPsIMOYTOJIBHOTO Tapaienenuneaa u cieactsus u3 He€. O0BbEM muuHapa, koHyca. O0BEM
nrapa ¥ rmiomaab cepsl.

[TomoGuble Tema B mpoctpaHcTBe. COOTHOUICHHS MEXKAY IUIOUIAIIMU TTOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

Ceuenust mwiMHIApa (MapauiebHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIINHY), CEUEHUS 11apa.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4wMciio. Pa3nokeHne BEKTOpa MO TpEM HEKOMIUIAHAPHBIM BekTtopam. lIpaBumio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHUEM IIPABWII JEMCTBHUI C BEKTOPAMH.
[TpsimoyronbHass cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. IIpocreiimme
3a7la4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CkalsipHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy MNPSMBIMH U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJ HpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHS IMporpaMmbl ydeOHoro mpeamera «MareMaTHKa»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanmue:

C(OPMHUPOBAHHOCTBIO TPAaXJAHCKOW IO3UIMM OOydaroulerocs Kak akTHBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBA, MPEJICTABICHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKLMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MpPOLENYp TIPakKAAaHCKOrO OOIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLHUAIBHBIMU HHCTUTYTAMU B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUCHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM IPpa)K1aHCKOW UACHTUYHOCTH, YBOKEHHUS K MPOLLIOMY
U HaCTOALIEMY pPOCCUHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUAM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YECKOW IIKOJIbI, K HCIIOJIb30BAaHUIO ITHUX
JOCTH)KEHUH B IPYyTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTUXKEHUN HayKU U JEATEIbHOCTHIO YUYEHOr0; OCO3HAHUEM JIMYHOIO BKJIAJa B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

JCTETUYECKUM  OTHOLIEHWEM K  MHpY, BKIIOYas OICTETHUKY  MaTEeMAaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUul, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTEMaTHYECKUM acCIEKTaM Pa3JInYHbIX BUAOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOTO U Oe3omacHoro o0Opa3a >KM3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IIEHHOCTHU TPYAOIIOOUS; HMHTEPECOM K pa3iIMyHbIM
cdepam MmpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIEC IJIaHbl; TOTOBHOCTBbIO M CIOCOOHOCTHIO K MaTeMaTH4YeCcKOMY OOpa3oBaHHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEelIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPHI, MOHUMAHHEM BIIMSHUS COIMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpedbl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OKOJOTMYECKHMX  IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUN Ul pellieHusl 3a7iad B 00JIaCTU OKpYXaroule cpeibl, MiIaHUpOBaHUS
MOCTYNKOB M OLEHKU UX BO3MOXHBIX IMOCJIEICTBUM JJIs1 OKPY)KAIOILIEH CPEeIbI.



IleHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTHYecKOW HAayKH Kak chepbl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKU M MaTeMaTUYECKOM KyJIbTYypOW KaK CpPEICTBOM I1O3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HCCIEINOBATEIBCKYIO JEATEIBHOCTDh
WHIWBHUIYAJIBHO U B IPYyIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS POTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHBIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelcmeusIMuU.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068blx
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoeHue memooo8 NO3HAHUS OKPYICAOWe20 MUupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble Jiornueckue AeicTBUA:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXIY MOHATUSIMH; (HOPMYIUPOBATH OMpEIENICHUS MOHSITUM;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
Y CPaBHEHUs, KPUTEPUU TPOBOJIMMOIO aHAJIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE U
OTpHUIaTeNIbHbIE, eAMHUYHBIC, YaCTHBIE U OOIIUE; YCIOBHEIE;

® BBIABIATH MATEMATUUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJIbI C MCIOJIb30BAaHHEM 3aKOHOB JIOTUKH, AEIYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MATEMaTUUYECKUX YTBEPKICHUH (TpsMble
U OT TIPOTHBHOTO), BBICTpPAWBATh AaAPTyYMEHTAlUI0, WPHUBOJAUTH TPUMEPHl U
KOHTpHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHS U BBIBObI;

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CNOJNB30BaTh  BONPOCHI  KAaK  MCCIENIOBAaTENbCKUH  MHCTPYMEHT  IO3HAHMS;
dbopMyIHUpPOBaTh BOMPOCH, (PUKCUPYIOIINUE MPOTUBOPEUNe, MpodIeMy, yCTaHABINBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0OBaHUE II0
YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHuyecKoro oOBeKTa, SBIEHHs, Mpollecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, IBICHUSIMHU, POLIECCAMU;



® CaMOCTOATENbHO  (OpMyIHpOBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yiabTaTaM
NPOBEIEHHOTO HAOIIIOJICHHS, UCCIICAOBAHUS, OLCHHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;

® [IPOrHO3UPOBATHh BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEATIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

PatGora ¢ undopmaunmeii:

® BBIABIATH ACPUIUTHI WH(GOPMAIINU, JAHHBIX, HEOOXOIUMBIX JII OTBETA HA BOMPOC U
JUTSL PEUICHUS 3a]1auy;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIMYHBIX THIIOB, AaHAJIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HOpM
NPe/ICTaBIICHHUS;

® CTPYKTYpUpPOBaTh HWH(POPMALMIO, TPEACTaBIATE €€ B pa3IuyHbIX (opmax,
WILTIOCTPUPOBATh IpaUuecKy;

® OIICHWBaTh HAA&KHOCTh HMHPOPMALUHU 10 CAMOCTOSTEIBHO CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

2) VHugepcanvhvle KOMMYyHUKAmMuUeHble Oeticmsus, 06ecneuudarom c@hopmuposanHoCmsy

COYUATILHBIX HABLIKOG 00YUAIOUUXCH.

OO0menne:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISMHU
oOmIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO TOYKY 3pEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 X0y PELICHHS 3a/1a4d, KOMMEHTUPOBATh
TIOJTyYCHHBIH PE3YIIbTaT;

e B X0JIe 00CYXJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pemaemMoi  3aja4yM, BBICKAa3bIBaTh HJEW, HAICJICHHbIE Ha TIOUCK PEUICHUS;
COTOCTABNSATh CBOU CYKICHHS C CYXACHUSAMH JPYIHMX YYaCTHHUKOB JHAJIOra,
0oOHapyXUBaTh Pa3IMuMe U CXOJICTBO MO3UIIMIL; B KOPPEKTHOH hopme GPopMyIHpOBaTh
pa3HoTJacHsi, CBOM BO3PAKEHUS;

® TIPEICTABIATH PE3YAbTATHI PEIICHU 3a/1a4H, YIKCIIEPUMEHTA, UCCIECIOBAHMUS, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS ¢ y4€TOM 3aqad Mpe3eHTAlud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyanunuecTBo:

® T[OHUMaTh U HUCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIUBUIAYATbHOU pPaOOTHI
Opu pelieHud Y4eOHBIX 3aqad; MPUHUMATh 1eJdb COBMECTHOW JesITeNbHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensrtb BHABI padoT,
JIOTOBAapHUBAThCS, OOCYXKJaTh IpOLECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHHUs
HECKOJIBKHX JIOJIEH;

® y4acTBOBAaTh B IPYMIOBKIX Popmax paboTsl (00CykIeHusI, 0OMEH MHEHUMN, «MO3TOBbIE
HITYPMBI» W UWHBIC); BBHIMOIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
JIEMCTBUS C IPYTUMH WICHAMH KOMaH/Ibl; OIEHHMBATh Ka94eCTBO CBOETO BKJIAJa B OOIIHIA
IPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvnoie pecynamuenuvie oeticmasusi, 0b6ecneuusarom Gopmuposanue CmvlClo8blx

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.

Camoopranusauus:



®  COCTaBJIATH IUIAH, AJITOPUTM PEIICHHs 3a]1a4, BBIOMPATh CIOCO0 pelIeHus C yu€ToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ yU€TOM HOBOI HHQOpMAIIHH.

CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMM I103HABATEIbHONW pedieKcUud Kak OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaleTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yiabTaTa peuIeHUs MaTeMaTH4ecKOou
3a/1a4i;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUH 33Jaud, BHOCHUTD
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBUSAM, OOBACHATH NPHUYUHBI
JOCTHIKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPHUH U CIEJCTBUS M3 HUX MPU PEIIEHUH IT€OMETPUYECKUX
3ajay.

OnepupoBaTh MOHATHSMHU: MAPAJUICNBHOCTh U MEPHEHAUKYISIPHOCTh HPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacioI0kKeHHE IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATUSMHU: JIBYTPaHHBIA Yroji, TpaHM JABYIPAaHHOIO Yyria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBIA yroJl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIo yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBIMYKJIbI MHOIOIPaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJbl MHOTOTPAaHHUKOB (IUpaMUa; MpU3Ma, MPSIMOYTOJIbHBIN
napajenenurnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUS Ui KiaccH(UKaLuu
(BBIMYKJIbIE M HEBBIMYKIblE MHOTOTPAHHUKHU; TPAaBHJIbHbIE MHOTOTPAaHHUKHU; MpsMble U
HAKJIOHHBIE IPU3MBI, TapajlIeIeIUIe/bl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METO/I CIIEI0B.

Crtpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBIIOJHAThH (BBIHOCHBIE) IIOCKHE
YEepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxoXJE€HHE TEOMETPUYECKMX BEJIMYMH MO oOpasuam Win
QIroOpuTMaM, INPUMEHAS HW3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAapTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXIy IBYMS TOUKAMH, OT TOUKH 10
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXAY CKPEIIMBAIOIUMUCS PSIMBIMHU.

Pemarp 3amaun Ha HaxOoXIACHHE TEOMETPUYECKHMX BEIMYMH 10 o0pasuaMm WId
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIUYMCICHHE YIJIOB MEXAY CKPEUIMBAIOLIUMUCS NPSMBIMH, MEXIY
MPSIMOMN U TJIOCKOCTHIO, MEXKAY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Beraucnare 00bEMBI M TUTONMAIN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHUpaMHIa) C
npUMEHeHHeM (OpMyJ; BBIYMCIATH COOTHOIIEHHUS MEXIy IUIOMAASIMU TOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh MOHSATHSAMHU: CHUMMETPHS B MPOCTPAHCTBE; ILEHTP, OChb M IUIOCKOCTh
CUMMETPHUHU; EHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

N3Bnekath, mpeoOpa3oBBIBATh U WHTEPIPETUPOBATH MHPOPMAIIHMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

[lpumensaTp reoMeTpuueckre (aKThl ISl PEUICHUS CTEPEOMETPUYECKMX  3ajad,
IPEAIOJIarafolMX HECKOIBKO IIAroB PEIICHHs, €CIHM YCIOBUS NPUMEHEHHs 3aJaHbl B SIBHOH
dopme.

[TpuMeHsATh TpOCTEHIINE MPOTPAMMHBIE CPEACTBA U INEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[IpuBoANUTH TpUMEpPHl MATEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U IHKHU3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB TE€OMETPHH B HCKYCCTBE.

[IpuMeHATh TONyYCHHBIC 3HAHHMS Ha MPAKTUKE: aHAIW3UPOBATh PEalbHbIC CHUTYyallud M
NPUMEHATh M3YYCHHbIE TOHSATHA B  NpOLECCe TIOMCKa PEHICHUS  MaTeMaTHYECKH
cOopMyIHpPOBaHHON NPOOJIEMBI, MOAEIMPOBATh pEabHbIC CHTYallMH Ha SI3bIKE TI'€OMETPUH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIOJIb30BAHUEM T€OMETPUYECKHUX TIOHSATHH U TEOpEM,
ammapara anreOpbl; penath NpakTHIECKUe 3a7aui, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUIECKIX
BEJIMYMH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HWIMHpUYECKast MOBEPXHOCTb, oOpa3ymomue
WIMHIPUYECKON MOBEPXHOCTH; IIHMIIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHMUECKON
MOBEPXHOCTH, KOHYC; ChepruuecKas IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIUHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccuduiupoBars B3auMHOE pacmtoiokeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTa, BhICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuUMeHeHneM (HOpMYyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B chepy M OMHCAHHBIN OKOJO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BBIUUCIATE COOTHOMIEHHSI MEXKIy IUIOIIAIIMH IOBEPXHOCTEH M 00BEMaMU TOHOOHBIX
Tel.

N300pakaTh n3ydaemMble (GUTYphl OT PYKH H C TIPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYpP: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BPaIlCHUSI.

W3Brekatb, MHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeCTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OmnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.



BBINIOTHATE TEWCTBUS CIIOKCHHSI BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKEHUS BEKTOPA
Ha YUCJI0, OOBICHATH, KAKMMU CBOMCTBAMM OHM 00J1aal0T.

IIpuMeHATh IpaBUIIO NapaJuIeICIUIIEIA.

OnepupoBaTh TMOHATUSMU: JIEKAPTOBBI KOOPJIUHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJIspHOE
MPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI.

HaxoauTh cyMMy BEKTOPOB M MPOM3BEJICHUE BEKTOPA Ha YHUCIIO, YTrOJl MEKIY BEKTOPAMHU,
CKaJIIPHOE TMPOM3BEICHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a1aBaTh IUIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensTh reoMerpuueckue (aKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEITOJIATAOIINX HECKOJBKO IIIarOB PEHICHUS, €CIIU YCIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOU
dopme.

Pemats mpocreiinye reoMeTpuuecKre 3a1a9d Ha MPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
METOo/a.

Pemate 3agauM Ha JOKA3aTE€IbCTBO MAaTEMAaTHYECKHUX OTHOIICHUH M HaXOXKICHHE
FCOMETPHYCCKHUX BEJIUYHMH 0 00pa3liaM WM aJrOpUTMaM, IPUMEHSS W3BECTHBIC METOJbI MPHU
pCIIEHUH CTAHIAPTHBIX MaTEMATHYECKHX 3ajay.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEIICTBA H JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPHUICCKHX 33]1ad.

[TpuBOIUTE, TIpPUMEpPHl MATEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHSTh TOJYYECHHBIC 3HAHWS HA MPAKTHKE: aHAIM3HPOBATH PEAbHBIC CUTYallUd U
OPUMEHATh  HM3YYCHHBIC TOHATHUS B  MPOIECCe IOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJENTU C UCIOIB30BAHHUEM T'€OMETPUUYECKUX TOHATUN U TEOpeM,
amnmapara anreOpsl; peniath NpakTHYeCcKue 3aauu, CBI3aHHbIE C HAXOXKICHHUEM FeOMETPHUECKHUX
BEJIUYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHz[I/HSmepHOCTL MPSIMBIX U 12
IJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMUS], pACCTOSIHUS U YTJIbI 4 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE

HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI
pecypcsbl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUcTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




ITOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[TpaBuia n3o0paskeHus! Ha pUCYHKaAX:
n300pakeHusl II0CKOCTEH, apauIeNbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
MNepeCeKaromuecsd 1nmpamMad U IiI0CKOCTb

KoaunuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

IlonsTus: MepeceKarommecs mI0CKOCTHU,
nepecekarommecs npamas 1 rmiI0CKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaAX, Ha IPOCKIIMOHHBIX YCPTEIKAX

HauanbHble cBeieHus 0 Ky0e U nupaMmue,
uX pa3BeépTKu U Mozenu. CedeHus
MHOTOTPaHHUKOB

HauanpHble CBEICHUS O KY6e " IupamMuze,

ux pa3BeépTku U Mozenu. CedeHus
MHOT'OI'PaHHHUKOB

[TousTHEe 00 aKCHOMATHUYECKOM
MMOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 00 AKCHOMATHYECKOM

10 [IOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrnonioxkeHue npsMbIX B

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: NapajljiesbHbIe NPsMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
HPSMBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

13 npocTtpaHcTse: [lapamiensHOCTh IpsAMoOl 1
IJIOCKOCTH

14 VTIuiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesbHbIe MII0CKOCTH

18 CBolicTBa napajuieIbHbIX IIOCKOCTEN

19 [Ipocreiimune npocTpaHCTBEHHbIE (PUTYPBI

Ha TJIOCKOCTH: TeTpa’ap, KyoO,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN"
[leprieHAMKYIASIPHOCTD NPAMOUN U

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH
[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YrOl MEXKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbI{ yroii, TMHEHHBIN yroi
JBYTPaHHOIO yrjia
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIECHANKYISIPHOCTH IBYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MpU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER

41 TeopeMa 0 TpEX nepneHaUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHaUKYIApax
KonTponbhas pabota no remam

44 "TleprnieHIUKYISPHOCTD MPSIMBIX U

Hn

riockocTeil" 1 "YTIibl MeXy NPSIMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIIYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: n-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MIPU3MBI;, OOKOBAsI U MOJIHAS TTIOBEPXHOCTH
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IMPaMU/Ibl; OOKOBas M MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYroJbHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3Ip.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomaae 6OKOBOIM MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTHU NIPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABWIILHOW MHUPAMUJIBI, 1
TEopeMa O TUIOIIAIN OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 KonrtponbHas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3 AT
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Berancienne paccTosTHAN: MEXITY 1

JIBYMsI TOUKaMH, OT TOYKH JI0 TPSMOM, OT




TOYKH 0 IIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Wrorosas KoHTpOJIbHASA paboTa

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOIA/Ib TIOBEPXHOCTHU chepbl

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

BsanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans ceps

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

HunuHapudeckas TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh LIHJIMHIPUUYECKOMN
MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yolas 1 och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
Pazséptka unnunapa. Ceuenust

UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJIH TIePICHAUKYISIPHOM OCH IIMIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromime
KOHHUYECKOH IMOBEPXHOCTHU, OCb
BEpIIMHA KOHUYECKOW TTOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
IIOJIHON TIOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11 KomOuHanus ten BpameHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMCAHHBIN OKOJIO

12 cdepsl; cdepa, BcaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TonoOHEbIe TeNa B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEX/y TTOMAASIMHI
MOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TET

17 KonrtponbHas pabora o temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

23

24

[IpsiMoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAUHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
39 cucTeMaTu3arus 3HaHuii. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMAaTHU3AIUs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YUYEBHBIE MATEPHAJIBI 1151 VAEHUKA

I'eomerpus, 10 - 11 xnaccewl/ Atanacsn JI.C., Byryzos B.®., Kagomuer C.b. u apyrue,
Axuunonepsoe obmectBo «M3narenscTBo «IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Maremaruka. I'eomerpus: 10 -11-e kitaccel: 6a30BbIi YPOBEHB: YUeOHHUK, 7-9 Kitacchl/ ATaHACSH
JI.C., byry3o B.®., Kagomuer C.b. m npyrue, AxknuonepHoe o6OmiecTBo «M3marenbcTBo
«IIpocaernienue»

Maremaruka. ['eomerpus: 10 -1l-e kmaccel: 0a30BbIf ypoBeHb: yueOHWK, 10 -11 xmaccel/
Aranacsa JI.C., BbyryzoB B.®., Kamommes C.b. u apyrue, AKIuOHEpHOE OOIIECTBO
«3marensctBO «lIpocBemenue»

l'eomerpust. Hunmaktmueckue wmarepuansl: 10 xmace/  B.I.3uB, B.M.Meiinep.-Mocksa:
[Ipocsemienue

I'eomerpus. unaktnueckue marepuansl: 11kmace/ b.I'.3uB.-MockBsa: [IpocBenieHue
I'eomerpus. [unmaktuyeckue wMatepuansl: 8 kimace/ b.I.3uB, B.M.Meiinep.-Mocksa:
[Ipocgemienue

I'eomerpusa. Tematmueckme tecthl:10 -11 kmaccee/T.M.Mumienko, A.Jl.binakoB.-MockBa:
[Ipocgemienue

['eometpus. Pabouas terpanp:10 -11 knacesl/JI.C.Atanacsan u ap.-Mocksa: [Ipocsemnienue
3amaurn mo reomerpuu: 10 -11 wmaccer/B.I.3uB, B.M.Meiinep, A.I'.baxanckwmii.-Mocksa:
[Ipocemienue

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bubmuoreka [IOK https://m.esoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/
https://infourok.ru/
https://multiurok.ru/
https://oblakoz.ru/
https://skysmart.ru/
https://mccme.ru
http://mxona-udaropa.pd/
https://zftsh.online/
https://math.mosolymp.ru/
https://lc.rt.ru/
https://nsportal.ru/


https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/
https://infourok.ru/
https://multiurok.ru/
https://oblakoz.ru/
https://skysmart.ru/
https://mccme.ru/
http://школа-пифагора.рф/
https://zftsh.online/articles/5345
https://math.mosolymp.ru/
https://lc.rt.ru/
https://nsportal.ru/

