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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS JJisi 00Yy4aIOUIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanbHOrO roCyAapCTBEHHOTO 00Pa30BaATEILHOTO
CTaHJapTa CpPeIHEro oOmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
NPEIBSBISIEMBIX K MaTeMaTH4eCKOMy OOpa30BaHUIO, M TPATUIMKA POCCHICKOTO OOpa30BaHMS.
Peanmauml IporpaMmabl o0ecIieynBaeT OBJIaICHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSAMU,
COCTABIJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHSL M HEMPEPBHIBHOTO 00pa3oBaHUs, IEOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH O0YYaOIIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETPUM Ha YpPOBHE CpEIHEro oomero oO0pa3oBaHUS
00yCIIOBJIEHa MTPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX pPE3yJIbTaTOB
0o0y4eHHs T€OMETPUM B HANPABIEHUHU JIMYHOCTHOTO Pa3BUTHs 00ydaromuxcs, GOpMUPOBaHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHS IPYTUX Y4YeOHBIX IMCHUILINH.
PasButne y oOydaromuxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
FeOMETPUUYECKUX a0CTPAKIIUK, COOTHOIIEHUU PEabHOTO U UICAbHOTO, XapaKTepe OTpaskeHus
MaTeMaTHUYeCKON HAayKOH SIBJICHUU U MPOILIECCOB PEATbHOIO0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK M pOJIM MaTeMaTHYEeCKOTO MOJEIMPOBAaHMs B HAYYHOM IIO3HAHWU W B TPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHHIO HAYYHOTO MHPOBO33PEHHS YUYAIIMXCS, a TaKKe KadyecTB
MBIIUTICHUSI, HEOOXOIUMBIX JIJISl /IalITAlliU B COBPEMEHHOM OOIIIECTBE.

['eomerpus sBisieTcss OAHMM K3 0a30BBIX INPEIMETOB Ha YpPOBHE CpEIHEro OO0ILero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IUCIUIUINH €CTECTBEHHO-
Hay4HOU HaIIPaBJIEHHOCTH, TaK U TYMaHUTAapPHOM.

Jlormdeckoe MblluieHue, (GopMupyemMoe Mpu H3yYEeHUH OOYYArOIIMMUCS MOHSITHUHHBIX
OCHOB TE€OMETPUHM M TOCTPOCHHH IIETIOYKU JIOTMUECKUX YTBEPXKIECHUN B XOJ€ pELICHUS
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTIONIB3YIOTCSl TIPU pEIIeHUH 3a]ad eCTECTBEHHO-HAyYHOTO WK, B YAaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0macTsX JesTeTbHOCTH 4YenoBeka. OpHeHTalusl YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €r0 COIUAIBHOTO OBITHSA, (OopMa OTpPaKEHHUS OKPYKAIOIIETO MHpA,
YCIIOBHE  YCIENIHOTO TO3HAHUS ©  aKTHBHOTO MpeoOpa3oBaHUs  JCHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEAUHSIET pa3HbIe BUABI YI4EOHON U TPYIOBOI
NEeSITETbHOCTH, SIBISIETCS OJHUM M3 TPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMOITOMY aKTyajbHa
3a7ada GOPMHUPOBAaHUS Y OOYYArOIINXCS MPOCTPAHCTBEHHOTO MBIIUICHHS KaK Pa3HOBHIHOCTH
00pa3HOT0 MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHUECKON
JESTEIILHOCTH 110 MHOTHM HAIIPaBICHUSM.

Llens ocBOEHUS TporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE O0yUCHHUSI
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCA Yepe3 0OecleueHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CHUCTEMATHUYECKUX T'€OMETPUYECKUX 3HAHUU U
NEeNCTBUH, cieu(pUIHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOJIOJIKEHHSI 00pa30BaHUs IO
CHEINAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHHEM F€OMETPHH.



[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3HAu€Ha UId OO0yYarolMXxcs
CpeIHEH WIKOJIbI, HE HCIBITHIBABIIMX 3HAYMTENBHBIX 3aTPYAHCHHA Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE 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 JAIBHEHUINIEM BOSHHUKHET HEOOXOJAMMOCTh B TEOMETPHUECKHUX 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 SIBIISIFOTCSI:

e (QopmupoBaHuE TMPEJCTABICHUS O TIECOMETPHUM KaK YacTU MHUPOBOH KYJIbTYphl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAFOIIUM MUPOM;

e (QopmupoBaHWE TMPEACTABICHUS O MHOTOTPAHHMKAX M TejaX BpalIeHUS Kak o
BXHCHIINX MAaTEMaTUYCCKUX MOJIENISIX, MTO3BOJISIONINX ONMUCHIBATh U U3y4aTh Pa3HbBIC
SBIICHUSI OKPY>KAIOIIETO 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 (opmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTHSIMH O MHOTOIPAaHHUKAX H
Telax BpalleHUsl U X OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHHE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aj7a4; (OPMHUPOBAHHE YMEHHUS
MPOBOAWTHL  HECIOXHBIE JOKa3aTelbHbIE  PAcCYXICHHUS B  XOJE  pEelICHUS
CTEPEOMETPUICCKUX 3aJ1a4 U 33J1a4 ¢ TPAKTHICCKUM COJICPKaHHUEM;

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

e (QopmupoBanue (GyHKIMOHAIBHON TPAaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUH: YMEHHE
pacrno3HaBaTh MPOSIBICHUS TCOMETPHUSCKUX TIOHATHN, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUSAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpHOCTeW, (GopMynupoBaTh UX Ha S3bIKE
TCOMETPHH U  CO3J]aBaTh TI'COMETPHUYECKHE MOJICIH, NPHUMEHATh OCBOCHHBIN
FCOMETPHUSCKHAN  ammapar JUis pelIeHdus TPAKTHKO-OPHEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYICHHBIE PE3YIbTATHI.

OTnUuuTENbHON 0COOCHHOCTHIO MPOTPAMMBI SIBISIETCS] BKIIIOUEHHUE B KYpC CTEPEOMETPUU
B Havaje ero M3y4eHWs 3ajad, peliacMblX Ha YpPOBHE WHTYUTHBHOTO IIO3HAHUSA, U
onpeAeéHHBIM 00pa3oM OpraHW30BaHHAs padoTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MTPOTEKaHWE WHTYUTUBHBIX
MPOIIECCOB, MOTHBUPYET K JajbHEHIIIEeMYy U3YyUSHHIO TIPEIMETA.

[Tpenmodurenue OTHAETCS HATJIATHO-KOHCTPYKTHBHOMY METOAY OOY4YeHHsS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
NesTeNIbHOCTH. Pa3BuUTHE MPOCTPAaHCTBEHHBIX IMPEJICTaBICHUM y Yydalluxcsi B Kypce
CTEPEOMETPHUU MPOBOTUTCS 32 CUET PEIICHUs 3a/1a4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00pa30B U
3a/1ad Ha OINEPUPOBAaHWE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OMOpON Ha HATJSAHOCTh, & ONEPUPOBAHUE 00PA30M — B YCIOBUSX OTBJICUEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIEPKaHNUS.



OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena Bpamenus», «Bekropsl u
KOOPJAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JJOTHUECKUX YMEHUN PACIPENEIAETC HE TOIbKO
[0 COJIepP)KaTeNbHBIM JIMHUSIM, HO W IO rojJaM OOy4YeHHs Ha YPOBHE CpEIHEro ooOIero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpamMmebl, pactpeeEHHbIM 0 ToAaM 00yUYEHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMHM  TOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCIIEAOBATENbHO M MOCTYHATEeNbHO, C COOJIOJEHUEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOObI
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 otBoauTcs 2 yaca B Hegenmo B 10 kimacce u 1 yac B Hegento B 11
KJIacce, BCEro 3a JBa rojaa ooyueHnus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEpEOMETpUH. Touka, npsiMasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsMBbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
cKpemuBawpmuecss npsamsie. llapannenbHOCTh NpPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MpSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TIockocTei. [IpocTeiimume mpocTpaHncTBEHHBIE (PUTYPBI HA MIIOCKOCTU: TETPAdIP,
KyO, mapaJuiefienunena; oCTPOSHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM U IUIOCKOCTU: NEPHEHIUKYJISpPHBbIE MpsSMblE B
IIPOCTPAHCTBE, TMpsMbIE NapauleIbHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYIPAaHHBIA YIOJ,
JMHENHBIA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHME OT TOYKU JO
IUIOCKOCTH, PACCTOSHUE OT TMPSIMOH 10 IUIOCKOCTH, NPOCKIHs (UTYphl Ha IIJIOCKOCTb.
[TeprnieHIUKYIAPHOCTD TUIOCKOCTEN: PU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTve MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOTOrpaHHuka. IIpusma: N-yrospHas npusma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrea. Ilupamuaa: n-yronpHas
nUpaMusia, TPaHU M OCHOBAaHME NUPAMUJbI; OOKOBas W IOJIHAS IOBEPXHOCTH MHUPAMUJBbI;
npaBUjbHAasl W YyCEUEHHas MNUpaMuja. OJIEMEHThl Mpu3Mbl W nupaMmuibl. [IpaBuiibHbBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMuJia; MpaBUiIbHAas TPEyroibHasi MUpaMuia U MpaBMIIbHBIN TeTpasp; KyO. IIpeacrasienue
O TMpaBWIBHBIX MHOTOTPaHHHMKAX: OKTa’ap, JoJeka’Ap M ukocadap. CedeHus Opu3Mbl U
MAPaMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, INPSAMOM, IIIOCKOCTH.
DneMEeHTbl CUMMETPHUH B TUpaMuiax, NapaieienurneiaX, IpaBuiIbHbIX MHOTOTPaHHUKAX.

Beruncienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM INpPHU3MBI, IJIOLIAAb OCHOBAHMUW, TeOopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MpaBWIbHON NMHUpamMuabl, TeOpeMa O IUloum@aau yceuéHHo mnupamunbl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAAIMH IOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KUIIACC

Tesa BpaleHus



[Munuaapuueckas MOBEPXHOCTh, 00pa3ylolIe UWIMHIPUYECKONH IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias U OCb; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIommaas chepol.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs M MHOTOTPaHHUKOB. MHOIOTpaHHMK, OINMCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitue 00 o0béme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHapa, kKoHyca. O0BEM
mapa v riomajb chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha niockocTy U B pocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3anay, CBsI3aHHBIX ¢ IPUMEHEHUEM MIPABUII JEHCTBUIM C BEKTOPAMHU.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. Ilpocrelimue
3a7adyl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMH U IUIOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIA METOJ HpH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIEeCTBa, MPEACTaBICHUEM O MaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoIeayp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM C UX PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IPpa)KAAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCUHUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKHX MAaTE€MaTUKOB M POCCHUHMCKOM MATEMATHUYECKOW IIKOJIbI, K HCIIOJb30BAHUIO 3THX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBE/ICHHUS, CBA3aHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOWYHBOTO OyIyIIEToO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlay, peHIeHUH, pacCyXJIeHUH; BOCHPUUMUYUBOCTBIO K
MaTE€MaTUYECKUM aCTeKTaM Pa3jIudyHbIX BUOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B MHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(3mopoBoe mHTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (usndeckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOHUS; MHTEPECOM K PazIHUHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyaymiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO0 Ha MPOTSHKEHUU BCEH J>KU3HU; TOTOBHOCTBHIO K AKTUBHOMY Y4YacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COIMAIBHO-
SKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHUEM
NI00AaTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalMel Ha  [pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7iad B 00JIacTU OKpYXKaroulei cpefbl, MIIaHUPOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIECTBUI /7151 OKPYKAIOILEH Cpebl.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YeJI0BEUYECKON JESITENbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH JJI Pa3BUTHUS LIMBUIIM3ALINU;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOGHUS MPOrpaMMbl yueOHoro npeamera «MaTtemaTukay
XapakTepU3yIOTCd  OBJAJICHHEM  YHHBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamenshole oeticmeus, obecneuusarom Gopmuposarue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIIBISATH M XapaKTEPHU30BaTh CYIICCTBCHHBIC NMPU3HAKH MATEMAaTUYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIIGHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAEICHUSI MOHATHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIPHHHMATH, (HOPMYIIHUPOBATH U MPEOOPA3OBHIBATL CYXKJICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, SAMHINYHBIC, YACTHBIC U OOIIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; IpEaarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBI;

e BBIOMpaATh Croco0 pemieHus y4eOHOHM 3amgauu (CpaBHHMBAaTh HECKOJIBKO BAapHUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASMINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCIICNOBATCIIbCKHMH  MHCTPYMEHT  ITO3HAHUS;
dbopMynHUpoBaTh BOMPOCH], GUKCUPYIOLTUE TPOTUBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEHl MaTeMaTW4yecKoro oOBbeKTa, SBJICHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSIMU, MPOIIECCAMHU;

® CaMOCTOATENBHO (OopMyaUpoBaTh OOOOIICHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHIA,



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMAIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB PpA3JIMYHBIX THUIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B Pa3IMYHBIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSTEIBHO CHOPMYITHMPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAmMuUHble Oelicmsus, 00ecnewusaom c@opmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OoOlIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1e 00CYKJIeHHUS 33a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOM TEMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HANCJICHHLBIC Ha IIOUCK PCUHICHUAA,
COIIOCTAaBJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHUKOB Avajiora,
0oOHapyKUBaTh Pa3INuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEACTABIATE PE3YIbTAThI PCIICHUA 3aJa4r, SKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBUIYaTbHOW pabOTHI
MpU  pElIeHWH YYEeOHBIX 3aj7ad; MPUHUMATH I1I€Jb COBMECTHOW JCSTEIHHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboThl, pachpenensTh BHIBI padoT,
JIOTOBApUBAThCA, OOCYXKJaTh TMpoILeCC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JIOJIEH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboTsl (00CYyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
MTYPMBI» W WHBIE); BBINOJIHITH CBOK YacTh pPabOThl U KOOPJAMHHPOBATH CBOU
JEUCTBUSI C IPYTMMHU WICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHPOBAHHBIM yUaCTHUKAMHU B3aUMOJACHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmaus, 0becneuusarom Gopmuposanue CmoiCilo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3anus:

COCTaBJIATH IJIaH, ITOPUTM PELICHU 3aJjaul, BBIOUPATh CIIOCO0 peIIeHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPH PELIEHMM 3aJaud, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTH)KEHHUS PEe3yJbTaTOB JAESITEIbHOCTHU, HAXOIUTh OILIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OrniepupoBaTh NOHATHSAMU: TOUKA, MPSAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MPU PEIICHUU TE€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATUSMH: [APAJUICIBHOCTh M MEPHEHIUKYISPHOCTh MPSMBIX U
IJIOCKOCTEM.

KnaccudumupoBars B3auMHOE PacroioKeHHUE MPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIM Yroj, TpaHH [ABYIPAHHOTO yria, pedpo
JBYTPAHHOIO YTIJIa; TMHEHHBIN YroJl ABYTPAHHOTO yria; TpaaycHas Mepa IBYTPaHHOTO YIJia.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napanjenenunes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKH; TIPaBUJIbHBIE MHOTOTPAaHHUKH, TMPSMBIE |
HAKJIOHHBIE TIPU3MBI, TapalIeIeIUIIEeIbI).

OnepupoBaTh NOHIATUAMU: CEKYyIasi INIOCKOCTh, CEYEHUE MHOTOI'PAaHHHUKOB.

OOBSCHATH MPUHITUTIBI TTOCTPOCHUS CEYCHHH, HCTIONIB3YS METOJ CJICIOB.

CtpouTh CeUeHHs] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIUYMH TIO0 o00pa3laMm WiIH
aqropuTMaM, TPHUMEHSSA W3BECTHBIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKNX 3a7a4 Ha BBIYMCICHUE DPACCTOSHUN MEXAY ABYMS TOYKAMU, OT TOUYKH JIO
MPSIMOH, OT TOYKH JI0 TUIOCKOCTH, MEXKY CKPEIIUBAIOIITUMHUCS TTPSIMBIMH.

Pemare 3amaun Ha HaXOXIEHHE TEOMETPUYECKUX BEIHMYMH 1O O00pa3laM WiIH
aNropuT™MaM, NPUMEHSS W3BECTHBIE AHAIMTHUYECKHE METOJbl NpPH PELIEHUHU CTaHJAPTHBIX
MaTeMaTHUYeCKUX 33/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIUMBAIOIIUMUCS MPSIMBIMH, MEXIY
MPSIMOM U TJIOCKOCTBIO, MEXAY TUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHHeM (GOpMYJ; BBIUUCISITh COOTHOIICHUS MEXIy IUIOMIAASMH IOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHS B TPOCTPAHCTBE, LEHTP, OChb M IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpumeHATh TeoMeTpuueckre (akThl ISl pEIICHHS CTEPEOMETPUYCCKMX  3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPHUPOAE U KU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJy4CHHBbIC 3HAHHS Ha MPAKTHKE: aHAIW3UPOBATh pealbHbIC CHTYyalldd H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  TpOLECCEe TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJIETUPOBATh peajbHbIE CUTYyallMd Ha S3bIKE T€OMETPHUH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

OmnepupoBatb TOHSITUSIMHU: WIMHIPHYECKast MOBEPXHOCTb, oOpa3ymoiue
WIMHIPUYECKON TTOBEPXHOCTH; IIHIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoNIie KOHMUECKOM
MMOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, chepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUs TEIl BpallleHUS.

KnaccudumupoBaTs B3auMHOE pacioiokeHue cepbl U MIOCKOCTH.

OHGpHpOBaTB IIOHATUAMMU. HIaPOBOfI CETMCHT, OCHOBAaHHE CETMCHTA, BbICOTA CETMCHTA,
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOMIAAN TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX TeN C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B cdepy M OMHMCAHHBII OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYncnsaTe COOTHOILIEHUS MEXIY IUIOMIANSIMHU TMOBEPXHOCTEH W 00BEMaMH MOAOOHBIX
Te.

N3o00paxarh u3yyaemble (UIYpbl OT PYKHM U C NPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAI[CHHSI.

W3Brekatb, UHTEPIPETUPOBATh U MPeoOPa30BbIBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, mpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh NOHATHUEM BEKTOP B IIPOCTPAHCTBE.

BrimonaaTte I[CﬁCTBHH CJIOKCHUA BCKTOPOB, BLIUYUTAHUA BCKTOPOB U YMHOXXCHUS BCKTOpaA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAaMH OHHU 00JIaJaloT.

[TpuMeHsTh MpaBUIIO Napaieienunea.



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (aKThl s PEHICHUS CTEPEOMETPUYECKHMX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinye reoMeTpUUeCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
METO/A.

Pemrate 3agaum Ha JI0Ka3aTelbCTBO MATEMATHYCCKHMX OTHOIICHWA W HAXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI TIpU
pEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 33]1a4.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHATh  HM3YYCHHBIC IOHATHS B  MPOILECCE IOWCKA PEIICHUS  MaTeMaTHYECKU
chopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEajbHbIE CHUTYAllMd Ha S3bIKE TEOMETPHH,
HCCJICZIOBATh TIOCTPOSHHBIC MOJEITH C WCIOJB30BAHUEM T'€OMETPHUYSCKHUX TOHSITHH H TEOpPEM,
amnmapara aJreOpsl; peniaTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIE C HAXOXKJCHUEM IeOMETPUICCKIX
BEJIMUKH.

PEAJINBALIIUA BOCIIMTATEJBHOI'O IOTEHHHUAJIA YPOKA PEAJIM3YETCAA
YEPE3:

® YCTaHOBJICHHME JOBEPUTENIbHBIX OTHOIICHUH MEX/1y YUUTENIEM U €r0 YUeHUKaMH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCTIPHATHIO YYAIIUMUCS TpeOOBaHUN U TPOCHO
YYUTENs], MPUBJICYCHUIO UX BHUMaHUS K 00CyX/1aeMoii Ha ypoke HH(popMaIu,
AKTUBU3AIMH UX MTO3HABATEILHOM JIeSITeIbHOCTH;

e OOYXK/IECHHE MKOJIEHUKOB COOJIOIATH Ha YPOKE OOMIETIPUHSATHIE HOPMBI TTOBEJICHHS,
npaBuiia OOLIEHHSI CO CTAPIIUMHU (YUYUTENIMU) U CBEPCTHUKAMU (00yYaroIIMMHUCS),
HOPUHIUIBI Y4eOHON IUCIUILTUHBI M CAMOOPTaHU3allUY;

® [pHBICYCHHE BHUMAHH IIKOJHFHUKOB K IEHHOCTHOMY aCIeKTy N3y4aeMbIX Ha yPOKax
SIBTICHHI, OpTaHU3aIys X paboThI C TIOJTy4aeMOl Ha YPOKE COIMATbHO 3HAYNMOM
uHpopMalrell — THUIMUPOBaHUE ee 00CYKICHNUs, BBICKA3bIBAaHUS yYAIIUMUCS CBOETO
MHEHHS TI0 €€ TMTOBOJTY, BHIPAOOTKH CBOETO K HEW OTHOIIICHHS,

® UCIOJb30BAHUE BOCHHUTATEIBHBIX BO3MOKHOCTEH COIep)KaHus yueOHOro mpeaMera
yepe3 IEMOHCTPAIUIO IETSIM IPUMEPOB OTBETCTBEHHOT'0, TPAXKJAHCKOT'O TIOBEACHUS,
MIPOSIBIICHUS YEJIOBEKOJIOOUS U TOOPOCEPICIHOCTH, Yepe3 MoA00P COOTBETCTBYIOIINUX
TEKCTOB ISl UTEHHUSI, 3a]1a4 ISl peIIeHHs], TPOOJIEMHBIX CUTYallUi sl OOCYKICHHS B
KJIacce;

® [IpPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOTHI yUAIIUXCS: HHTEIUIEKTYalbHBIX,
JICNIOBBIX, CUTYAIIMOHHBIX UTP, CTUMYJIUPYIOUINX TO3HABATEIbHYIO MOTHBAIIUIO



MIKOJIBHUKOB; AUCKYCCHI, KOTOPBIE JAI0T yYalluMCsl BO3MOKHOCTb IPHOOPECTH OIBIT
BE/ICHUSI KOHCTPYKTUBHOI'O AMAJI0ra; IPYyIIIOBOM paboOTh! Wi paboOThI B Iapax, KOTOphIE
y4aT UIKOJIbHUKOB KOMAaHIHOW paboTe M B3aMMOJICHCTBHIO C APYTMMHU AETHMU;
BKJIIOUEHHUE B YPOK UI'POBBIX ITPOLEAYP, KOTOPBIE IOMOTAOT MOAIEPKAaTh MOTHBALIAIO
JleTeH K MOIY4YEHUIO 3HaHUH, HAIAKUBAHUIO ITO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOLIEHUN
B KJlacce, IOMOIal0T YCTAaHOBJICHUIO JOOPOXKENaTeIbHOM aTMOC(hephl BO BpEMs YpPOKa;
OpraHu3aiuio medcTpa, HACTABHUYECTBA MOTUBUPOBAHHBIX U APYIUPOBAHHBIX
YYaIIUXCs HAJl UX HEYCIIEBAIOIIMMU OJHOKIJIACCHUKAMU, JAIOLIETO HIKOJIbHUKAM
COLIMAJILHO 3HAYUMBIN OIBIT COTPYAHUYECTBA U B3aUMHOH IIOMOILN;

WHULMAPOBAHUE U NOAJIEPKKY HCCIE0BATENBCKOM AEATEIBbHOCTH IIKOJIBHUKOB B
paMKax peayiM3alyuy UMUA WHIUBHUYAJIBHBIX U TPYNIIOBBIX UCCIIEI0BATEIbCKUX IIPOCKTOB,
YTO JACT HIKOJIbHUKAM BO3MOKHOCTh PHOOPECTH HABBIK CAMOCTOATEIBHOIO PEeILICHHS
TEOPETUYECKOM MPOOIIEMBI, HABBIK TEHEPUPOBAHUS M 0POPMIICHHS COOCTBEHHBIX UJICH,
HaBBIK YBKUTEJIBHOIO OTHOLICHUS K UY)KUM HJ1esM, 0OPMIIEHHBIM B paboTax APYrux
UCCIIeI0BaTeNeH, HaBbIK MyOJIMYHOTO BBICTYIUIEHHUS IIEpE]] ay JUTOPUEH,
apryMEHTHPOBAaHMsI U OTCTaNBAHUS CBOEH TOUKHU 3PEHHUS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [eprieHAUKYIAPHOCTH MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 11 1
3) MHororpaHHuKu 10 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TEN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoauyecTBo yacoB DJIeKTPOH
HbIC
Ne n/n Tema ypoka O T— IMpakrnye  WuppoBbIe
Bcero cKHe o6pa3oBar
ble paboThl paGoTh ClBHLIE
pecypcbl
OcCHOBHBIE OHTHS CTEPEOMETPHUH: TOUKA, MPSMasi, INTIOCKOCTD,
1 npocTpancTBo. [IpaBuia n300pakeHus Ha PUCYHKAX: U300paKCHUS 1
MIJIOCKOCTEH, MapauieNbHbIX MPAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [lonsATHA: nepecekaronecs MI0CKOCTH, IEPECEKAOUIUECS IpsMas U 1
II0cKOCTh. CTapTOBasi AMArHOCTUKA.
3 [lonsATHS: nepecekaronecs MI0CKOCTH, IEPECEKAOIIUECS IpsMas U 1
IIOCKOCTh
4 3HAKOMCTBO C MHOTOTpaHHUKaMH, U300paKeHHEe MHOTOTPAaHHUKOB Ha 1
PUCYHKaX, Ha TPOCKIIMOHHBIX YEPTEKAX
5 HavaneHbie cBeieHus 0 KyOe U mupamujie, uxX pa3BEPTKU u Moaenu. CedeHus 1
MHOTOTPAaHHUKOB
6 HavaneHbie cBeieHus 0 KyOe U mupamMujie, uxX pa3BEPTKU u Moaenu. CedeHus 1
MHOT'OTPaHHUKOB
7 [TonsiTHe 06 aKCMOMATHYECKOM TIOCTPOCHHUH CTEPEOMETPHH: aKCUOMBI 1
CTEPEOMETPHUH U CIICJICTBUSA U3 HUX
8 [TonsiTHE 006 aKCHOMAaTUYECKOM TTOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI 1
CTEPEOMETPHUH U CIICJICTBUSA U3 HUX
9 [TonsiTHE 06 aKCHOMATUYECKOM TTOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI 1
CTEPEOMETPHUH U CIIEICTBUS U3 HUX
10 [TonsiTre 06 akCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI 1




CTEPEOMETPHUH U CIICJICTBUS U3 HUX

Bzanmuoe PaCIIOJIOKCHHUE IPAMBIX B ITPOCTPAHCTBE: IIEPECCKAOIIUECCH,

11 napajiesIbHbIe M CKPEIIMBAIOLINECS TPSMBbIC 1

12 [TapannenbHOCTh NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: NapajliesIbHbIe 1
IpsIMbIE B IPOCTPAHCTBE; NapaJlJIeIbHOCTh TPEX HPSAMBIX

13 [TapamienpHOCTB IPSIMBIX U IUIOCKOCTEH B pOCTpaHcTBe: [lapannensHocTh 1
IPSIMOI U TUIOCKOCTH

14 VYTIIbl ¢ COHANPaBIEHHBIMU CTOPOHAMU 1

15 Yrois Mexay IpsMBIMU B IIPOCTPAHCTBE 1

16 VYron Mexay nNpsMbIMU B IPOCTPAHCTBE 1

17 [TapanienbHbIE TUIOCKOCTH. 1

18 CaoiicTBa apauieIbHBIX TIOCKOCTEH 1

19 [Ipocreiime npocTpaHCTBEHHBIE PUTYpBI HA IIIOCKOCTU: TETpa’p, KyO, 1
napaJiesienume,|

20 [Toctpoenue ceueHuii 1

21 Iloctpoenune ceuennii

99 KonTponbnas padota no teme "IIpsiMble U IIIOCKOCTH B TPOCTPAHCTBE. 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"

93 [leprieHAUKYIAPHOCTD MPSIMOM U IJIOCKOCTH: MEPIEHIUKYIISIPHBIE TIPSIMBIE B 1
MIPOCTPAHCTBE

24 [IpsiMble mapasienbHble U MepHIeHIUKYIIIPHbIE K IIOCKOCTH 1

25 [TpsiMbIe apaieNbHbIC U TIEPIICHINKYIISIPHBIC K TUIOCKOCTH 1

26 [Tpu3HaK neprneHaAuKyYIIpHOCTH NMPSIMOM U IIIOCKOCTH 1

27 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOM U INTIOCKOCTH 1

28 Teopema o npsAMOI NEPIEHANKYIAPHON TUIOCKOCTH 1

29 Teopema o mpsiMOii IEPIICHIUKYIISIPHOH MIIOCKOCTH 1

30 Teopema o npsAMOI epIEHANKYIAPHON TNIOCKOCTH 1




[lepnienuKynsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,

31 1
paccTosiHiE OT MPSAMOMN J0 MIIOCKOCTH

39 [eprieHAUKYIAp U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, 1
paccTostHue OT MPSAMOM J0 TIIOCKOCTH

33 [leprieHAMKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKH J10 IJIOCKOCTH, 1
paccTosiHiE OT MPSAMOMN J0 MIIOCKOCTH

34 [eprieHAUKYNAp U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 TIOCKOCTH, 1
paccTosiHUE OT MPSAMOMN J0 MIIOCKOCTH

35 Teopema o TpEX mepneHAUKYISIpax 1

36 Teopema o Tpéx nepneHAUKYISIpax 1

37 Teopema o TpEX mepneHAUKYISIpax 1

38 VYTiBl B IPOCTPAHCTBE: YIOJI MEXY IPSIMOM U INIOCKOCTBIO 1

39 JIByrpaHHbIN yroJj, JUHEHHBIN yroj IBYIpaHHOIO yria 1

40 JIByrpaHHbIN Yroj, TUHEHHBINA yroJl IBYTpPaHHOTO yria 1

41 [eprieHAUKYISAPHOCTH MIIOCKOCTEH: TMPU3HAK NEPICHINKYISIPHOCTH ABYX 1
IIJI0CKOCTEN

42 [leprieHANKYIAPHOCTD MIOCKOCTEN: MPU3HAK MEPIIEHAUKYISIPHOCTH JBYX 1
IIJI0CKOCTEN

43 [lepnieHANKYIAPHOCTH MIOCKOCTEN: MPU3HAK NEPHIEHINKYISIPHOCTH ABYX 1
IIJIOCKOCTEN

44 [Tapamnenenunen, NpsAMOYTOJIbHBIN HapajuIeJICIIAIIE] U €0 CBOKMCTBA 1

45 KonrtponsHas padora no remam "[leprneHANKyIIpHOCTD NPSAMBIX U 1
miockocTeil" u "YTibl MEXAYy IPSIMBIMU U TNIOCKOCTAMH"

46 [ToHATHE MHOTOTPaHHUKA, OCHOBHBIC DJIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE H 1
HEBBIMYKJIbIE MHOTOI'PaHHUKH; pa3BEPTKA MHOTOTPaHHUKA

47 [Tpu3ma: N-yrompHast Mpu3Ma; rpaHd © OCHOBAHHS TPU3MBI; TIpsiMast U 1

HAKJIOHHAsA IMMPHU3MBI; 0OOKOBasI U IOoJIHAsA MMOBEPXHOCTH IIPU3MBI




[Mupamupa: N-yroiapHas mupaMuia, TPaHU U OCHOBAHHUE MUPaMUIbI; OOKOBast U

48 II0JIHAsI TIOBEPXHOCTh MUPAMU/IbI; TPaBUJIbHAS U yC€UEHHAs MUpaMua 1
[IpaBusIbHBIE MHOTOTPAHHUKU: TIOHSATHE MIPABUIBHOTO MHOTOTPAaHHUKA;

49 NpaBUJIbHASA IPU3MA U MPABHIIbHAS MMPAMUA; IPABUIbHAS TPEYToJbHAs 1
MUpPaMU/Ia ¥ MPaBUIIBHBIN TETPasaAp; KyO

50 [IpencraBnenue o NpaBUIbHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJACKAIp U 1
HKOCA3P.
CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, TIPSIMOI,

51 IUIOCKOCTHU. DJIEMEHThl CHMMETPHH B IUpaMU/iax, Napajjenenunenax, 1
IIPaBUIIbHBIX MHOIOI'PaHHHUKAX

52 Boruncnenue 37€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMArOHAIH, YIJIbI 1

53 ITnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU IPSIMON MPU3MBI, 1
IUIOIIAb OCHOBAHUI, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MPU3MBI

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIHLHON MUPAMU/IHI, 1
TeopeMa o IO OOKOBOI MOBEPXHOCTH YCEUEHHOM MUPAMUIbI

55 KonTponbnas padora no teme "MHororpanHHuku" 1

56 [Tonsarue 06 06bEMe 1

57 OO6BbEM upaMuIsl 1

58 O06BEM TUpaMuIbI 1

59 O0BEM nupamMuIsI 1

60 O06BEM TUpaMuIbI 1

61 OOBEM TTPU3MBI 1

62 O0BEM npU3MBI 1

63 OOBEM TTPU3MBI 1

64 Konrtponsnas padora no reme "O6bEMBI MHOTOIpaHHUKOB" 1

65 IToBTropenue, o0o0mIeHne cucTemMaTu3anus 3Hanui. [loctpoenue ceuenuii B 1

MHOT'OT'paHHUKC




[ToBTOpenue, 0000IIeHNE cUCTEeMaTH3aIUs 3HAaHUN. Bruncienne paccTosHMiA:

66 MEXy ABYMSI TOYKAMH, OT TOYKH JIO MIPSIMOK, OT TOYKH JIO IFIOCKOCTH, MEKITY 1
CKPEUIMBAOIIUMHUCS MPSIMBIMH
67 HroroBas KoHTpoJIbHAs paboTa 1
[ToBTOpenue, 0600IIEHNE cUCTEMaTH3alUs 3HAaHUW. BrraucieHue yrios:
68 MEXy CKPEITUBAOIIUMUCS MPSMBIMH, MEXTy IPSIMOM U TUIOCKOCTBIO, 1
JBYTPaHHBIX YIJIOB, YIJIOB MEXIY IIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoauyecTBo yacoB DJIeKTPOH
HbIC
Ne nn/m Tema ypoka Konrpons = Ilpakru undposbie
Bceero HblE yecKue o0pazoBat
padoTsI padoTsI €/JIbHbIE
pecypcbl
1 Cdepa u map: HeHTp, paJanyc, TUaMeTp; TIIOMAIb MOBEPXHOCTH Chephl 1
5 B3aumnoe pacnonoxenue chepsl U INIOCKOCTH; KacaTeJIbHasl MIIOCKOCTh K 1
cthepe; miomaas chepsl
3 N3o6paxkenue cdepsl, mapa Ha miockoct. CeueHus mapa 1
4 [{unuHapuyeckas MOBEPXHOCTh, 00pa3yoIlre UIHHIPHIECKON 1
MOBEPXHOCTH, OCh IIMIIMHIPUYECKOIN MTOBEPXHOCTH
5 Hunmuaap: ocHOoBaHMs M OOKOBasi TOBEPXHOCTh, 00pa3yrouiasi ¥ 0Ch; TUIOIMIAIb 1
OOKOBO U MOJHOM MOBEPXHOCTU
N3obpaxenue muinuHApa Ha TIockocTh. Pa3BépTka nunuuapa. Cedenus
6 HWIMH]IpaA (TUIOCKOCTBIO, MapalyiebHON WIN NEPIEeHIUKYISIPHOU OCH 1
UATTUHIPA)
7 Konnueckas moBepXHOCTb, 00pa3yroIine KOHUYECKOH OBEPXHOCTH, OCh U 1
BEpILMHA KOHNYECKON TTOBEPXHOCTH
8 Konyc: ocHOBaHue 1 BeplIMHa, 00pa3yroas 1 OCh; IJI0Ma b O0KOBOU U 1
MIOJIHOM ITOBEPXHOCTH
9 VYceu€HHblil KOHYC: 00pa3yrolie U BHICOTA; OCHOBAHUS U OOKOBast 1
MOBEPXHOCTh
N3o6pakenue koHyca Ha riockoctu. Pa3BépTka konyca. CeueHust KoHyca
10 (MI0CKOCTHIO, MapaNJIeIbHOW OCHOBAHHUIO, M INIOCKOCTBIO, IPOXOIAIIEH yepes 1
BEPILUHY)
11 KomOuHnanus ten BpameHus 1 MHOTOTpaHHUKOB 1




MHororpaHHuK, OIMCAaHHBIN 0KOJIO chepsl; cdepa, BIUCAHHAS B

12 MHOTOTPaHHUK WK B TEJIO BPALCHUS 1

13 [Tonsarue 06 06bEme. OCHOBHBIE CBOWCTBA 0OBEMOB TeEI

14 O0BEM IUIMHpa, KOHYCa

15 O0BéM 1mapa U mIoImaah chepol

16 [Tono6urie Tena B mpoctpaHcTBe. COOTHOUICHHS MEXKAY IUIOIIAIIMU 1
MOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX TEIl

17 KonTtponsHast padora no temam "Tena Bpamenus” u "O6bemMsr Ten" 1

18 BekTop Ha IIIOCKOCTH ¥ B IPOCTPAHCTBE 1

19 CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB 1

20 YMHOXk€EHHE BEKTOpa Ha YUCIIO 1

21 Pasnoxxenne BekTopa 1o TpéM HEKOMILIaHAPHBIM BeKTOpaM. [IpaBuiio 1
napasuiesienumnena

22 Pemenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM ITPABUJI ICUCTBUM C BEKTOpaMU 1

93 [TpsMoyronbHas cucTeMa KOOpAHHAT B MpocTpaHcTBe. KoopanHaThl BEKTOpA. 1
[Tpocreiimue 3agaun B KOOpAMHATAX

24 VYron mexay BekTopamu. CKaIpHOE MPOU3BEACHHE BEKTOPOB 1

25 Bbruucnenue yrioB Mexty NpsIMBIMU U TJIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBIN METO/] TP PEIICHUH T€OMETPHUECKUX 3a1a4 1

27 KonrtponbHas padora no reme "BekTopbl 1 KOOpIUHATHI B TPOCTpaHCTBE" 1

98 [ToBTOpenue, 00001IeHNe U cucTemMaTu3aus 3HaHui. OCHOBHBIE (DUTYPBI, 1
(axThl, TEOpEMBI Kypca IJIaHUMETPUN

29 [ToBTOpeHue, 06001IeHNe U cucTemMaTu3aus 3HaHui. OCHOBHBIE (DUTYPBI, 1
(baxThI, TEOpEMBI Kypca IIIaHUMETPUN

30 [ToBTOpenue, 0000IIEHNE U CUCTeMaTH3aIMsI 3HaHUH. 3a/1aui TUIAaHUMETPUU U 1
METO/IbI UX peIIeHUs

31 [ToBTOpeHme, 0600IIEHNE U CUCTEeMAaTH3alMsl 3HAHUN. 3a/1a4u TJIAHUMETPUH U 1




METO/IbI X PEIICHUS
39 [ToBTOpenue, o0o0IIeHNE U cucTeMaTH3anus 3HaHui. OCHOBHBIC (PUTYPBI, 1
(bakThI, TEOPEMBI Kypca CTePEOMETPHH
33 Hrorosast koHTpoIbHAs paboTa
34 [ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTH3aIUs 3HAHUI
34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOIIECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA

* MaremaTuka: anredOpa ¥ Hadajaa MaTeMaTHIeCKOro aHaim3a, reomerpus. ['eomerpus, 10-11
kiaccel/ Atanacsn JI.C., Byry3oB B.®., Kagomues C.b. u npyrue, AKiioHepHoe 00IIecTBO
«3marensctBO «lIpocBemenune»

METOANYECKHE MATEPHUAJIBI IJI51 YYUTEJIA
1. T'eomerpus. 10 xnacc. Metoaudeckoe mocooue. ba3ossiii ypoens - byiko E.B.,
Mep3msax AL u zp.
2. T'eomerpus. 11 knmacc. Metonnueckoe mocooue. ba3osrii ypoBens - bynko E.B.,
Mepznsak AL u np
3. Meroauueckue pekomenaanuu k yueouuky JI. C. Aranacsana, B. @. byryzoga, C. b.
Kagomuesa u nip.

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://edu.skysmart.ru

https://mob-edu.ru

https://ege.sdamgia.ru

https://fipi.ru



https://edu.skysmart.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
https://fipi.ru/
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