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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS IJsl 00y4arOIuXCcs
1011 xmaccoB paspaborana Ha ocHoBe DenepanbHOrO TOCYIAPCTBEHHOTO 00pa3oBaTEILHOTO
CTaHaapTa cpeaHero oodumiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUH,
IPEIbABISEMBIX K MaTeMaTHUECKOMY O0Opa30BaHUIO, U TPAaJULUIl pOCCUICKOro 0Opa30BaHUS.
Peanuzamuss  mporpamMmbel  oOecrieuMBaeT — OBJIAJEHUE  KIIOYEBBIMU  KOMIIETEHIUSIMHU,
COCTABIIIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
00LIEKYIBbTYPHOT0, TUYHOCTHOTO U TIO3HABATENLHOTO PAa3BUTHS TUYHOCTH O0YJArOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eGHOro Kypca IeOMETpHMM Ha YpPOBHE CpPEIHEro oOLero oOpa3oBaHUs
00yCIIOBIICHa TPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX M TIPEIMETHBIX pEe3yJIbTaTOB
0o0y4eHHsI T€OMETPUH B HANpaBI€HUU JIMUHOCTHOTO Pa3BUTHs OOyyaromuxcs, (OpMHUpPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHS IPYTUX YYeOHBIX IMCHIUIUINH.
Pa3zButne y oOydaroumiuxcsi NMpaBUIBHBIX MPEICTABIEHUH O CYIIHOCTH U HPOUCXOXKACHUHU
TeOMETPUYECKUX aOCTPAKINi, COOTHOIICHUH PEAbHOTO M MICATBHOTO, XapaKTepe OTPAKECHUS
MaTeMaTHYeCKOM HayKOH SBICHHH U MPOLECCOB pealbHOr0 MUpA, MECTE F€OMETPUH B CHCTEME
HAayK M pOJIM MaTeMaTHYEeCKOTO MOJEIMPOBAaHMs B HAYYHOM IIO3HAHWU W B TPAKTHKE
crocoOCTBYeT (OPMHPOBAHHIO HAYYHOIO MHUPOBO33PEHUS YUallUXCs, a TakXke KadyecTB
MBIIIIEHUS, HEOOXOUMBIX JUIS aJalTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpust sBnsieTcss OAHMM M3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHErO OOILEro
00pa3oBaHuUs, TaKk Kak OOECHEeYMBAET BO3MOXKHOCTh M3Y4YEHHS KaK IUCHUIUIMNH €CTECTBEHHO-
HaY4YHOH HampaBJIeHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (HOpMUPYEeMOEe MpH H3YyYEHHH OOYYaIOUMMMCS MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKICHUH B XOJle pEIICHUS
reOMETPUYECKUX 3a/a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPH PEIIEHHH 3aJad €CTeCTBEHHO-HAYYHOTO IIMKJIA, B YAaCTHOCTH W3 Kypca
bu3uKH.

YMeHne OpHeHTHPOBATHCS B TPOCTPAHCTBE WIPACT CYNIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTenbHOCTH 4YeioBeka. OpHEeHTalusl yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJMMOE YCJIOBHE €ro COLMAJIbHOTO OBITHS, (opMa OTpaKEHUS OKPYKAIOLIEro MHpa,
YyCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO IpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OmnepupoBaHHe IPOCTPAHCTBEHHBIMU 00pazaMu 00bETUHSACT pa3HbIe BUbI YI€OHOH U TPyJ0BOM
NeSITebHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAdyecTB, IMO3TOMY akKTyajbHa
3ama4a (OPMHUPOBAHMSA Y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS! — CYHIIECTBEHHOI'O KOMIIOHEHTa B TMOJATOTOBKE K MPAKTUYECKON
JeATEIIFHOCTH IO MHOTUM HallpaBlICHUSM.




Llenb ocBOEHMSI TpOrpaMMBbl yueOHOTo Kypca «[ eomeTpusi» Ha 6a30BOM ypOBHE 00yUeHUS
— 00meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS Yepe3 00ecIeueHHe
BO3MOXXHOCTH MPHOOPETEHUSI U UCIIOIB30BAHUS CUCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUHA U
neicTBUi, crieuu(pUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEIIHOTO MPOIOJIKEHHST 00pa30BaHUs MO
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOIB30BAHUEM T'€OMETPHUU.

[IporpaMmma mo reomerpuu Ha ©0a30BOM ypOBHE IMpelHa3Hau€Ha UId OO0yYarolIMXcs
CpeIHEW IIKOJbI, HE HCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPyAHEHHH Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYECKUE YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEeMEHHOM oO1iectBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPHIO
6osee r1yO00OKO, €Clii B JaJIbHEHIIIEM BO3ZHUKHET HEOOXOIMMOCTh B T€OMETPUYECKUX 3HAHUSAX B
npodhecCuoHaNBHOM NeSTENbHOCTH.

JlocTiokeHue el OCBOCHUS MPOTPaMMBbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOIIMX
3agau. [IpuoputeTHBIMU 33jauaMu OCBOEHHS Kypca «['eomeTpun» Ha 6a30BoM ypoBHEe B 10—11
KJ1accax sIBIISTIOTCS:

e (QopmupoBaHUE TPEJCTABICHUS O TEOMETPUM KaK YacTH MHPOBOH KYJIbTYphl H

OCO3HAHME €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TejaX BpalleHUs Kak o
BOXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MMO3BOJISIONINX ONUCHIBATh U U3y4aTh Pa3HbIE
SIBIICHHUS OKPYKAIOIIETO MUPA;

e (QopmupoBaHHE yMEHHs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUPE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS,

e OBJIQJICHWE METO/JaMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha HW300paKeHHIX
IPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSIMH O MHOTOTPaHHUKAX M
Telax BpalleHUsl U X OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHWE aJTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 331a4; (popMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJI€  peIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJIepKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MIO03HABATENBHON aKTUBHOCTH, UCCIIEOBATELCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON TPAaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUH: YMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPHUYECKUX TOHSATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEAbHBIX JKU3HEHHBIX CUTYallUSAX W TPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIN
TEOMETPUYECKUI  ammapar JUisl  pemeHus NPaKTUKO-OPHEHTHPOBAHHBIX — 3aj1ad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYICHHBIE PE3YIbTATHI.

OTIMYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBJISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUH
B HAyaJle ero MW3y4YyeHUs 3ajad, pellaeMblX Ha YpPOBHE HHTYUTHBHOTO TO3HAHUSA, U
OTpene€éHHBIM 00pa30M OpraHM30BaHHAs padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKaHWE WHTYUTUBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TTPEIMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOY4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAHUS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
NesTeNIbHOCTH. Pa3BuUTHE MPOCTPAaHCTBEHHBIX IMPEJACTaBICHUM y ydalluxcsi B Kypce
CTEpEOMETPUH MPOBOJIUTCA 32 CUET PELICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMH oOpazamu. CozgaHue oOpaza HPOBOAMUTCA C
OTOPOY Ha HATTSAHOCTh, & ONIEPUPOBAHUE 00PA30M — B YCIOBHSX OTBJICUYEHHUS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIEPIKaHNUS.



OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 k;maccax:
«MHororpanHukn», «lIpsMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHNE JTOTMUYECKUX YMEHUN paclpeesisieTcsl HE TOIbKO
[0 COJIEpP)KaTeNbHBIM JIMHUSIM, HO W IO rojJaM OOy4YeHHs Ha YPOBHE CpEIHEro ooOIero
o0OpazoBaHusl.

Copnepxanue oOpa3oBaHHs, COOTBETCTBYIOLEE IPEAMETHBIM pe3yjbTaTaM OCBOEHUS
paboueii mporpamMmBbl, pactpeenEHHbIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJQJICHHE TIEOMETPUYECKHUMH  TOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEI0BATENIbHO W IOCTYNATEIBbHO, C COOJIIOJICHHEM INPHUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAIUCH B OOLIYI0 CUCTEMY I'€OMETPUUECKHX MPEACTABICHUIN 00yJarommxcs,
pacmupsis u yrayomsis e€, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpum orBoauTcs 2 yaca B Hegesro B 10 kiiacce u 1 yac B HeeJ1ro
B 11 kiacce, Bcero 3a ABa roga o0y4enus - 102 yuyeOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTEpeOMETpUH. Touka, npsmasi, I0CKOCTh, MPocTpaHCTBO. [loHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
cKpemuBampomyecss npsamsle. llapannensHOCTh NPAMBIX M INIOCKOCTEM B IIPOCTPAHCTBE:
napajuleJbHble IIPSMBbIE B IIPOCTPAHCTBE; IMApaJICIIBHOCTh TPEX NPAMBIX; MapaLIEIbHOCTh
IPSAMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIY IpPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX I0cKocTed. [Ipocreiimme npocTpaHncTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIp,
KyO, nmapajuienenumnes; nocTpoeHue CeYeHuil.

IlepneHgUKyISIpHOCTE  IPSAMOM M IJIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPHNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YIoll,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 10 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTed. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC DJJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: n-yrosgpHas mpusma; rpaHu
U OCHOBAHMS NMPHU3MBI; NIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAast ¥ TOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsMOYTroJIbHBIN Mapajuiesienunes U ero cpoiictBa. [lupamuaa: n-yroiapHas
nupamMpia, TpaHM W OCHOBaHME MUpPaMUAbl; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMUIBL;
IpaBWIbHAsg M Yyceu€HHas MNHpaMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHSITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJIa; MpaBUjIbHAas TPEYroibHas MUpaMKia U IpaBUIbHBIN TeTpadap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HpU3MBI U
MAPaMU/BL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, Napajuieienuneax, IpaBuiabHbIX MHOTOTPaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIbHON NHUpaMuAbl, TeopeMa O IUlom@aau yceu€HHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

[umuaapudeckass TMOBEPXHOCTh, OOpa3yMOIIME MIIMHAPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. LlManHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCh; TUTIOIIAh OOKOBOW M TTOJTHOW MTOBEPXHOCTH.

Konudeckasi MOBEpXHOCTh, 00pa3yrolIe KOHWYECKOW MOBEPXHOCTH, OCh W BEpIIUHA
KOHMYECKOW TMOBepXHOCTH. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yroomias W OCh; IUIOMAIb



OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylolue M BBICOTA; OCHOBAHUS U
OOKOBast MIOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUaMETp; IJIOMIATb IMOBEPXHOCTH cdeprl. B3aumnoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIoImaas chepol.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpa U KOHYCA.

KomOuHanuu Tten BpaimieHus ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OINHCAHHBIA OKOJO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapauienenumneaa u cieactsus w3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAAIMH IOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuennss uumnuHApa (MapauleIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHHUs KOHYyca
(mapaenbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CeUCHUs I1apa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII IEUCTBUN C BEKTOPAMH.
IIpsmoyronbHas cucremMa KOOpAMHAT B mnpocTtpaHcTtBe. KoopamuHarel Bekropa. lIpocreiimue
3a7layd B KOOpAMHAaTax. Yroa Mexay BekTopamMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMU U INIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN METOJ IpU
PELICHNH T€OMETPUUECKUX 3aa4.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yAbTaThl OCBOEHHS IpOrpaMMbl ydeOHOro mpeamera «MaremMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

Cc(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TO3UIHMM OOYYAIOIIETOCs KaK aKTHBHOTO |
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBAa, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBIICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSAMH U Ha3HAYCHHUEM.

IIaTpuoTHYecKkoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON IPaXKAAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
nu HaCTOSIIIICMy pOCCPIfICKOfI MaT€MaTuKH, ILONEHHOCTHBIM OTHOIICHHEM K JOCTHXCHUAM
POCCHUICKHUX MAaTeMaTUKOB M POCCHHCKOM MaTEMaTUYE€CKOW WIKOJIbI, K HCIOJb30BAHUIO ATHUX
TOCTIIKEHHUH B IPYTHX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; cHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, ’TUYECKOTO MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOHYUBOTO OYyIyILIEro.

cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUPY, BKIIOYasg OCTETUKY  MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyKIEeHUM; BOCIPUUMUYUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IudyHbIX BUOB UCKYCCTBA.

du3znveckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHHS TPHUMEHATh MaTeMaTH4ecKhe 3HaHus B HMHTEpecax
37I0pPOBOTO M 0€30MacHOro 00pas3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (u3nueckas
AKTUBHOCTh); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JIESATEILHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOTIOOUS; HUHTEPECOM K pPa3IUYHBIM
chepam npodeccHoHaTbHON NEeITETbHOCTH, CBSI3aHHBIM C MATEMATHKON W €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIieil mpodeccun u peaaTn3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKU3HU;, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
peHIeHI/II/I HpaKTI/IquKI/IX 3aga4 MaTeMaTquCKOﬁ HaHpaBHeHHOCTI/I.

IKo0JI0rHYecKoe BOCIUTAHUE:

C(l)OpMHpOBaHHOCTI)IO 3KOJ'I01"I/I'-I€CKOI71 Ky.]'II)TypI)I, IIOHUMAHHUECM BIJIMAHHUA COIIUAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPHUPOJHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
r100aMbHOTO  XapakTepa JKOJOTHYECKHUX  MpoOJieM; OpHEeHTaIlMell Ha  MPUMEHEHUE
MaTeMaTHYECKUX 3HAHUN UIS peleHHs 3a7ad B O0JIaCTH OKPYXKAIOIeH Cpelbl, TIIaHUPOBAHUS
MOCTYIKOB M OILIEHKH UX BO3MOKHBIX MTOCJIEACTBHUM ISl OKPY>KAIOIIEN CPEIbI.

I{eHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTBIO MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKod HayKH Kak chepbl
YEJIOBEYECKOM JEATENbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUJIM3AINY;
OBJIAACHUECM A3BIKOM MAaTCEMAaTUKU U MaTeMaTHHCCKOﬁ KyJII:TypOﬁ KakK CpCIICTBOM IIO3HAHUA



MHpa; TOTOBHOCTBKO OCYHICCTBJIIATH HPOCKTHYHO W  HCCICAOBATCIILCKYIO ACATCIBHOCTD
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTo npeaMera «MaremaTukay
XapaKkTEpU3YIOTCd  OBJAJICHUEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANILHBIMU — KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMu.

1) Vrueepcanvnvie noznasamenwvmsle oeticmsus, obecneuusarom hopmuposanue 6A306blx
KOZHUMUBHBIX NPOYECCO8 00YyUarowuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupa,;
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

Ba3oBble joruyeckue AeicTBuUs:

® BBIBISTH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKUA MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATHUAMHU; (OPMYIUPOBATH OINPEACICHUS TOHSATHH;
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS JIJIsi 00001eHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHUHHUMATH, (OPMYIHPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPIUTEIbHBIE H
OTpHUlaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKIACHUSAX; IpenaraTb KPUTEPHUH [UTSl BBISBIICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIFOUEHH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHH (TpsSMBbIe
M OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTH Croco0 perieHus y4eOHOW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENbHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBble ucciieqoBaTe/IbCKHE 1eHCTBUA:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HCCIICNOBATCIIBCKHUH  MHCTPYMEHT  ITO3HAHUS;
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YyCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IMO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAaHUE II0
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaThuyecKoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENHHO (OpMynUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaMm
MIPOBEIEHHOTO HAOJIOACHMS, UCCIIEAOBAHUS, OICHUBATh JOCTOBEPHOCTh MOJNYyYECHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh TIPE/ITOIOKCHHUS
0 €ro Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBIBIATH AePUIUTHI UH(OPMALIUY, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BONPOC U
JUTSL pEeIlIeHUs 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAIW3UPOBATH,
CUCTEeMATHU3UPOBATh U HWHTEPIPETHUPOBATH WHPOPMAIUIO PA3TUYHBIX BUIOB U (GopM
MPEJICTaBICHHUS,



CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pa3iuyHbIX (opmax,
WITIOCTPUPOBATh IpadMuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBIE OeliCMBUs, 00ecneyusarom chopmuposaHHoCcms
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEILCHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI IO CYLIECTBY 00CYXAaeMOW TeMbl, IPOOIIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALCJICHHbIE Ha IIOMCK PELLEHUs;
COMOCTABJISITh CBOU CYKICHHUSI C CYXACHHUAMHU JPYIMX YYacTHHUKOB JHAJIOra,
OoOHapyKUBaTh Pa3IMune U CXOJCTBO MO3ULUI; B KOPPEKTHOI dopme GpopMyIHpoBaTh
pa3HoIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIIAITh PE3YJIbTAThl PELICHU 3a/lauk, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, IIPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

NOHMMATh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHUIYAIBbHON pabOTHI
OpU pelleHuH Y4YeOHbIX 3aJay; MPUHUMATh LElb COBMECTHOW JAESITEIbHOCTH,
IUIAaHUPOBaTh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbI PadoT,
JIOTOBapUBAaThCs, OOCYXKJaTh IMpollecC U pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHs,, 0OOMEH MHEHUH, «MO3rOBbIE
HITYPMb» W UWHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JeMCTBUS C IPYTHMH YI€HaMHU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B 00N
IPOAYKT MO KPUTEPHAM, CHPOPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHSL.

3) Vnusepcanvnuie pecynamuenuie delicmsus, obecneuusaiom @Gopmupo8aHue CMulCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranuzanus:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHUs 3a/1auk, BHIOMPATh COCO0 peleHus ¢ yuéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHH ¢ yuéTOM HOBOM HH(OpMaLUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCMM KaK OCO3HAHUS COBEPILIAEMbBIX
JNEHCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pEe3yNbTaToOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLEecca M pe3yiabTaTa PEUIEHUs MaTeMaTHYeCKON
3a]a4u;

MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 33]a4d, BHOCUTH
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWIEHHBIX
OmMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yiabTaTa IETU U YCIOBHSIM, OOBSICHATH MPUIHHBI
JOCTYIKEHUSI WM HEIOCTIDKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIWTh OIINOKY,
JTaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KUIACC



OnepupoBarh NOHATUSAMH: TOYKA, MPAMast, INIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHH U CICACTBUS U3 HHUX MPU PEIICHUN T€OMETPUICCKHIX
3ajad.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh M TEPIEHIAWKYISIPHOCTh TMPSMBIX U
MIJIOCKOCTEH.

KrnaccudunupoBaTs B3aUMHOE PaCTIOI0KEHUE MPSMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBaTb MOHATUAMHU: JIBYTPaHHBIA Yroj, TpaHH JABYIPAaHHOTO Yyria, pedpo
JBYTPAHHOTO yTJia; TUHEHHBINA yroJl ABYTPaHHOTO YIIIa; TpajyCcHas Mepa JBYTPAaHHOTO yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIIBI MHOTOIPaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIBHBIA MHOTOTPAHHHK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MMHUpaMHUAA; MPU3MA, MPSIMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccuduiupoBat MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA IS KiacCU(UKALUU
(BBITTYKJIBIE W HEBBIMYKIBIC MHOTOTPAHHWKH; TPABUIbHBIC MHOTOTPAHHUKH; TMPSMBIC U
HAKJIOHHBIE IPU3MBI, TapalIeeIUIe/Ibl).

OnepupoBaTh MOHATUSIMH: CEKYIAs TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIIUITBI TOCTPOEHUS CEUEHUH, UCTIONb3YS METO/I CIIEIOB.

CtpouTh cedeHUss MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJNHSATEH (BBIHOCHBIC) TUIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaur Ha HaxXOXKICHHE TEOMETPUYCCKUX BEIMYMH 10 O00OpasmaM WIn
aNropuT™MaM, MPUMEHSISE U3BECTHBIC AaHAJUTHUYECKHE METOJbl MPU PEHICHHH CTaHAApTHBIX
MaTEeMATHYECKUX 3a7a4 Ha BBIUMCICHHE PACCTOSHUW MEXAY ABYMS TOYKAMH, OT TOYKH IO
MPSIMOM, OT TOYKHU JI0 TWIOCKOCTH, MEXKAY CKPEIIUBAIOIUMUCS TPSIMBIMH.

Pemare 3amaun Ha HAaXOXKICHHE TEOMETPUYCCKUX BEIMYMH 10 00pasmaM WiIn
aNropuT™MaM, MPUMEHSSI W3BECTHBIE aHAJUTHUYECKHE METOJbl TMPHU PEIICHHH CTaHAapTHBIX
MaTEeMAaTHYECKUX 3a/1a4 Ha BBIYHCIICHHE YTJIOB MEXIY CKPEIIUBAIONIUMUCS TPSIMBIMH, MEXKITY
MPSIMOY U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boeraucnate 00BEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB (ITPU3Ma, MHpaMua) ¢
npuMeHeHHeM (GOpMYI; BBIUMCIATH COOTHOIIGHUS MEXIy IUJIOMAAsIMH TOBEPXHOCTEH,
00BEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHIATUSIMU: CHMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U IJIOCKOCTh
CUMMETPUH; TIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarp, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TeOMETPHYSCKHUX (QUTYpPAX, MPEJCTABIICHHYIO HAa YepTekaxX U PUCYHKaX.

[TpumensTh reoMerpuueckue (HakThl OIS PEHICHUS CTePEOMETPHYECKHX — 3ajad,
MIPEJIITOJIATAFOIINX HECKOJBKO IIIarOB PENICHUS, €CITH YCIIOBUS MPUMEHEHHUS 3aJlaHbl B SBHOH
dopme.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHBIC CPEJICTBA M JICKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKHX 3a]1ad.

[TpuBOIUTE, TpPUMEpPH MAaTEMATHYSCKUX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHSTh TOMydeHHBIC 3HAHHWS Ha MPAKTUKE: aHATU3UPOBATh PeajbHbIC CHUTYAIlUU U
NPUMEHSTh M3YyUYEHHBIE TIOHATHS B  TMPOILECCe TOWCKAa PEIIeHUs  MaTeMaTHYeCKH
chopMyIHpPOBaHHON MPOOJIEMBbl, MOAECIUPOBATH pPEajbHbIE CHUTYyallMd Ha S3bIKE T€OMETpUH,
HCCJIEIOBATh TOCTPOSHHBIC MOJENTU C HCIOJB30BAHUEM T'€OMETPHUYECKUX TMOHSTHH U TEOpPEM,
anmnapara ajreOpsbl; peniath NpakTUYecKue 3aa4u, CBI3aHHbIE C HAXO0XKJACHUEM M€OMETPHUUECKUX
BEJIMYKH.

11 KUIIACC



OnepupoBatb MOHSTUSAMU: LWIMHpUYECKAs MIOBEPXHOCTb, oOpazytomiue
LWIMHAPUYECKON TOBEPXHOCTH; LIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yrolue KOHNYECKON
MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CErMEHTA;
LIAPOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOSI, BBICOTA LIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAIM TTOBEPXHOCTEH TEN BpalleHUsl, TEOMETPUICCKUX TN C
IpUMEHEHHEM (OpMYIL.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIMCAHHBIA B chepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPaIEHUs.

BbluncnsaTe COOTHOLIEHUS MEXIYy IUIOLIaJIMU MOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
TeJ.

N300paxars usyuyaemble (UIYpbl OT PYKM M C HPUMEHEHHEM IIPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs TeJl BpaIlleHUs.

W3BnekaTh, HHTEPIPETUPOBATh M MPEOOPA30BBIBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeicTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINOIHATE NEHCTBUSA CII0KEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXXEHHS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKMMHU CBOMCTBAMM OHM 00J1aaf0T.

[TpuMeHATH paBUIIO NapajuIeeuIea.

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojd MEKIY BEKTOPAMH, CKaJspPHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEIEHUE BEKTOPA HAa YKCIIO, YTOJ MEXKIY BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIaIbIBAaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpPAMHAT.

[IpumensTb reoMmerpuueckue (akTbl [ PELIEHUS CTEPEeOMETPUYECKHUX — 3ajad,
IIPEIIOJIAra0IIuX HECKOJIBKO IIar0OB PELIEHMs, €CIU YCIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU
dbopwme.

Pemarp nmpocreiiiye reoMeTpUYeCKUe 3a1a4l Ha IPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
MeTo/1a.

Pemate 3amaun Ha J0Ka3aTENbCTBO MAaTEMAaTHMUECKUX OTHOIIEHHUNH W HaXOXACHHE
F€OMETPUUYECKUX BEJIUYMH MO 00pas3lamM WM aJropuTMam, IPUMEHSsS U3BECTHbIE METOJbI MpHU
PELIEHNN CTaHIaPTHBIX MaTEMaTUYECKUX 3ajau.

[TpuMeHsTh TpoCTeiine MPOorpaMMHBIE CPEICTBa U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUHU CTEPEOMETPUUECKUX 3aau.

[IpuBoauTh, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B TMPUPOAE U JKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpuMeHsTh TONyYyeHHbIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBAaTh peajbHbIE CUTYallUH U
IPUMEHATh  M3YyYEHHBIE TIOHATHUA B  IIPOLECCE IOMCKA PEIIEHUS  MaTeMaTU4YEeCKH
c(OpMyYIHPOBAHHOW MPOOIEMbI, MOAEIUPOBATh pPEANbHbIE CUTyallUd HA S3bIKE I'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJAEIN C HCIOJb30BAaHUEM TI'€OMETPUUYECKUX IOHATUH U TEOpEM,
anmnapara ajreOpbl; penaTh NpakTHYECKHUe 3a7aui, CBA3aHHbIE C HAXOKAECHUEM IeOMEeTPUYECKUX
BEJIMYHH.
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https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

KoJuunyecTBO 4acoB
No 11/ HaunmeHoBaHue pa3iesioB U TeEM K n DjekTpoHHbIe (P POBbHIE)
B MpoOrpaMmblI Bceero p;’g‘:ﬁ)‘:ﬂbnme p;’&'ﬁ?qem"e o0pa3oBaTejIbHbIe PeCypChl
1 Tena BpameHus 12 https://m.edsoo.ru/HYOWQLSKQ
2 O0BEMBI TEIT 5 1 https://m.edsoo.ru/BOORVIYC9
3 Bexropet u koopumats! B 10 1 https://m.eds00.ru/4NCL4GOMF
IPOCTPAHCTBE
4 Tosropenne, O606meHI§e’ 7 1 https://m.edsoo.ru/DORV3P725
CHCTEMATU3ALMS 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME

INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB
Ne Hara DJIeKTPOHHBbIE HU(PPOBLIE

Tema ypoka
P Bcero Konrpoannere  IlpaxTueckue u3yyeHusi o0pa3oBaTesbHbIE pecypChl
padoThI padoThI

n/n

OCHOBHBIE TOHATHUS
CTEpEOMETPHUH: TOUKa, psMasi,
IUIOCKOCTB, TPOCTPAHCTBO.

1 Ipaia uso0paxeriti Ha 1 https://m.edsoo.ru/D3VCI7UN4
PUCYHKAX: N300paKeHHUsI
IIJIOCKOCTEM, MapajuIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI
oTpe3Ka

[onsarus: nepecekaronuecs
2 IJIOCKOCTH, MepeceKaroIrecs 1 https://m.edsoo.ru/NR6VIYCGK

npsamad U 1mioCKOCTb

3 [TonsTHs: mepecekaronuecs 1 https://m.edsoo.rt/O6RNDFAMO



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0

IIJIOCKOCTH, IIEPECCKAOIMIUECA
npsamasd U 1mjiIoCKOCTb

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB
Ha pUCYHKaX, Ha
MPOCKITHOHHBIX YSPTEIKAX
HaganbsHbie cBeieHus 0 KyOe u
nUpamMujie, uX pa3BEPTKH U
mozenu. CeueHust
MHOTOI'PaHHHKOB

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2INHCZ

Havanbsnbie cBenenus o kyoe u
MAPAMUIEC, UX Pa3BEPTKU U
Mmoxenu. CeueHus
MHOTOTPAaHHUKOB

ITousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUH CTECPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

TTonsiTre 00 aKCHOMAaTHYECKOM
MOCTPOEHUHU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX

https://m.edsoo.ru/1IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX7QE1

10

[TonsiTHE 006 AKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

IToustre 06 aKCHOMAaTHYECKOM
MOCTPOEHUHU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUH U
CJIEACTBHUS U3 HUX

https://m.edsoo.ru/YPKS5SMLJL

https://m.edsoo.ru/I3A98J679

11

B3aumnoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE:

https://m.edsoo.ru/IUIWEKR50



https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q

[IepeceKaroImecs,
IapaJuleIbHbIEC U
CKPEILMBAIOLIUECS NIPSIMBbIE

12

[TapamienbHOCTD MPSIMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE:
napajuiesibHbIE MPsIMbIC B
POCTPAHCTBE;
NapauIeIbHOCTD TPEX MPAMBIX

https://m.edsoo0.ru/CSOVLQLH6

13

14

[TapamienbHOCTb MPSIMBIX U
TUIOCKOCTEH B MIPOCTPAHCTBE:
[TapannensHOCTH MPSAMOI U
TUIOCKOCTH

VYTl ¢ COHANPAaBICHHBIMU
CTOpPOHaMH

https://m.edsoo.ru/PO5J6D23U

https://m.edsoo.ru/LLJAVHVBW

15

16

17

VYron Mmexay npsMbIMU B
IIPOCTPAHCTBE

Yron Mexay npsiMbIMU B
IIPOCTPAHCTBE
[TapamienbHOCT NIIOCKOCTEN:
napauleJIbHbIE MIIOCKOCTH

https:/m.edsoo.ru/KGIMSOEUK

https://m.edsoo.ru/24LVWH9VSE

https://m.edsoo0.ru/BUSTQI9HZT

18

19

CBoiicTBa napayyIeIbHbIX
IJIOCKOCTEN

[Ipocreiimne
MIPOCTPAHCTBEHHBIE (PUTYPHI HA
MJIOCKOCTH: TETPadIp, KyO,
napaJesenurne;|

https://m.edsoo.ru/OKQQK2ABA

https://m.edsoo.ru/MRT13XP79

20

[TocTtpoenue ceuenni

https://m.edsoo.ru/DI3AX05J8

21

22

IToctpoenue ceuenunit

KonTponbhas pabota no teme
"IIpsiMble M TUIOCKOCTH B
IIPOCTPAHCTBE.
[TapasnnenbHOCTh NPSIMBIX U

https://m.edso00.ru/20GC3ZP9P

https://m.edsoo.ru/BI40O5QJEB



https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB

Iockocten"

23

24

25

26

[leprieHAMKYIASIPHOCTH MPAMOM
Y TUIOCKOCTH:
NEPIECHIUKYIIIPHBIC MIPSIMbIC B
MIPOCTPAHCTBE

[IpsimMble napaienbHbIe U
NEPIIECHIUKYJIIPHBIE K
IUIOCKOCTH

[IpsimMble napaienbHbIe U
NEPIIEHIUKYJIIPHBIE K
IUIOCKOCTH

[Ipu3Hak nepnesuKyIsIpHOCTH
IPSIMOM U INIOCKOCTH

https://m.edsoo.ru/RN45YBO8SR

https://m.edsoo.ru/32MXRZDDL

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K 14

27

[Ipu3Hak nepnesauKyJIsIpHOCTH
IPSIMOM U INIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

29

Teopema o npsmoi
NEePIEHIUKYJIIPHON MIJI0OCKOCTH
Teopema o npsimoit
NEPIEHUKYJIIPHON MIIIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

https://m.edsoo.ru/8 1RSKUSRJ

30

31

TeopeMma o npsmoi
MEPIECHINKYIISIPHOMN MIIOCKOCTH

[IepnieHauKyIsp U HAKIOHHBIE!
pPacCTOsIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

https://m.eds00.ru/638GKWY7V

32

[IepnieHauKyIsp U HAKIOHHBIE!
PacCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[leprienaAuKymAp ¥ HAKJIOHHBIE:
paccTosiHUE OT TOUKH JI0
IJIOCKOCTH, PACCTOSIHUE OT

https://m.edsoo.ru/VLLIQ7HXC



https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC

HpHMOfI J0 IINIOCKOCTH

34

35

[lepnieHIUKYIIAp U HAKIIOHHBIE:
paccrosiHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM J10 IIJIOCKOCTH

VYrbl B IPOCTPAHCTBE: Yol
MEXy NPSMOH U INIOCKOCTBIO

https://m.edsoo.ru/6P5BVV34R

https://m.edsoo.ru/PSFJIXUAI1I

36

37

JByrpaHHbI{ yroJ, TMHEHHBINA
YTOJ1 ABYTPaHHOIO YIJIa
JIByrpaHHBIN yroJl, TMHEHHBII
yToJ IByTPaHHOTO yIjia

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/MLOZZY ZC7

38

[IepnieHAUKyYIAPHOCTD
IUIOCKOCTEM: MPU3HAK
NEPIEHIUKYISIPHOCTHU ABYX
IJIOCKOCTEMN

https://m.edsoo.ru/YROQDSMINH

39

40

[TepnieHIUKYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIEHUKYIIPHOCTH ABYX
IIJIOCKOCTEN
[IepnieHAUKYIAPHOCTH
IIJIOCKOCTEW: MPU3HAK
NEPIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/DY2AF84T2

https://m.edso00.ru/TSSOAINH2

41

42

Teopema o Tpéx
HEPHEHINKYIIAPax
Teopema o Tpéx
NEPIEHIUKYIIIpax

https://m.edsoo0.ru/OWSLZIRVZ

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
NepHeHANKYIISIpax

https://m.eds00.ru/OWG81WDV3

44

KonTtponbHas pabora o Temam
"TleprnieHIUKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEN" 1

https://m.edsoo.ru/VOXABPOPB



https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

46

47

"Vl MeXAYy NPSIMBIMU U
MJI0CKOCTSIMU"

IToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOT'PAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOTPaHHUKA

[Ipu3ma: n-yroapHas npusma;
T'PaHU U OCHOBAHUS NPU3MBI;
IIpsiMasi ¥ HaKJIOHHAs IIPU3MBI;
O0OKOBast U MOJIHAS
IIOBEPXHOCTb ITPU3MBbI

[Tapamenenunen,
HNPSIMOYTOJIbHBIN
napajuleJenunes u ero
CBOMCTBa

https://m.edsoo.ru/LSFTEZ8QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.rv/ITCOB1WIO

48

IIupamuaa: n-yroiapHas
IpaMuJa, FPaHu U OCHOBAHHE
nUpaMu/ibl; 00KOBask U MOJTHAs
MIOBEPXHOCTb MMUPAMUIBL,
IIpaBUJIbHAS U yCEUEHHAs
nupamua

https://m.edsoo.ru/1TOFX00PA

49

[TpaBrIIbHBIE MHOTOIPAaHHUKH:
MOHSITHE MTPABUIILHOTO
MHOTOTpaHHMKA; IIPaBUIIbHAS
pu3Ma U MpaBUIIbHAS
NIMPAMKJIA; IPABUIIbHAS
TpeyrojibHasi MupaMuaa u
NPaBUIBHBIN TETpa’Ip; Kyo

https://m.edsoo0.ru/LWNGFZTWE

50

[IpencraBneHue o MPaBUIbHBIX
MHOI'OrpaHHUKAax: OKTasap,
JOACKAdIP U UKOCAdIP.

https://m.edsoo.ru/06SHO2IDD

51

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC!

https://m.edsoo.ru/SWEUC9ENR



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR

CHUMMETPHSL OTHOCUTEIIBHO
TOYKH, OPSIMOM, TIIIOCKOCTH.
DJIEeMEHThl CHMMETPHH B
nupamMuaax,
napasuiesienuIenax,
IMMPaBUJIbHBIX MHOT'OI'PaHHUKAaxX

Briuucienue 2i1eMeHTOB

52 MHOTOT'PaHHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUPAMN760

JTUArOHAJIH, YTIIBI

[Tnomraas 60KOBOI

MOBEPXHOCTH U MOJTHOM
53 HOBEPXHOCTH HPAMOU HPHIMEL, https://m.edsoo.ru/SQY9XSIL6

IUIOIIA/Ib OCHOBAHHUM, TeOpeMa

0 OOKOBOI1 TOBEPXHOCTH

MPSIMOM MPU3MBbI

[Tnomans 6OKOBOM

MOBEPXHOCTH U IIOBEPXHOCTH
54 fgj;?;;‘f;‘niﬁ;;‘;gi onoi 1 https://m.eds00.r/R22FHBG60

MIOBEPXHOCTU YCEUEHHON

TUPAMUIBI
55 F&i{ﬁ%ﬁ;ﬁiﬁﬁiﬁ'ﬁ)m fo Teme 1 https://m.edsoo.rt/VHYNJQMQD
56 ITonsTe 06 00BEME 1 https://m.edsoo.ru/GM1LC394G
57 O0BEM TUpamMuabl 1 https://m.eds00.ru/B307P8WTC
58 O0BEM TUpamMuabI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpamMuIbI 1 https://m.edsoo.ru/RZEBITMU9
60 O0BEM TUpamMu bl 1 https://m.eds00.ru/OHRFO2LCT
61 O0BEM TPU3MBI 1 https://m.edsoo.ru/YEQP637ZD4
62 O0BEM TPU3MBI 1 https://m.edsoo.ru/BA6EMRRGE
63 O0BEM TPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 KonTtponbHast pabora o Teme 1 https://m.edsoo.ru/23S50OI80N



https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N

"OO0BEMBI MHOTOTPAHHUKOB"

65

66

67

68

[ToBTOpeHmE, 0600IIEHNE
CHCTEeMaTHU3alus 3HaHUM.
[Toctpoenue ceueHuii B
MHOTOI'PAHHUKE

[ToBTopenue, 06001IEeHNE
cucTeMaTh3alus 3HaHUi.
Brruucnenue paccrosHuiA:
MEXIy ABYMS TOUYKAMHU, OT
TOYKH JIO TIPSIMOH, OT TOYKHU 10
IUIOCKOCTH, MEXIY
CKPEIIMBAOIIUMUCS MPSMBIMH

Wrorosas koHTpoJsibHas paboTa

[ToBTopenue, 0600IEHNE
CUCTEMATH3aLMsl 3HAaHUM.
Brruncnenue yrios: Mexay
CKPEIIMBAIOIINUMUCS IPSIMBIMU,
MEXIY NPSIMOM U IUNIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YIJIOB
MEXY TNIOCKOCTSIMH

https://m.edsoo.ru/KXTOCIOJG

https://m.edsoo.ru/HKP6I3JUC

https://m.edsoo.ru/KB3EK0A9U

https://m.edsoo.ru/X7CJUS5LO0

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHrp, paauyc,
JTMaMETp; TUIOIIAIb
MTOBEPXHOCTHU Chepbl
B3anmHoe pacnonoxxenue
cepsl U TIOCKOCTH;
KacaTelbHasl IJI0CKOCTh K
chepe; iomanab chepsl

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE PecypChl

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M31

N3obpaxkenue cdepsl, mapa
Ha miockocTH. CedeHus mapa

HunuHaapuaeckas
MMOBEPXHOCTh, 00pa3yroIne
IAJTUHIPHYECKOM
MMOBEPXHOCTHU, OCh
LWIAHAPUYECKON
MMOBEPXHOCTHU

HunuHap: OCHOBaHUS U
OO0KOBas MOBEPXHOCTb,
oOpa3ytomas U OCh; TJIOMIA b
OOKOBOI1 U MOJHOM
MTOBEPXHOCTH

N300paxkenne nunuHapa Ha
mockocTy. Pazséprka
nunuHapa. CedeHus
MIMHAPA (TUIOCKOCTHIO,
napajieIbHON WIn
MIEPIEHIUKYJIIPHOU OCH
LHWIMH]IPA)

KoHnueckas nOBEpXHOCTB,

https://m.edsoo.ru/QDCF8UGXE

https://m.edsoo.ru/8516BBEO7

https://m.edsoo0.ru/W0JR979V9

https://m.edsoo.ru/OYMSPW10Z

https://m.edsoo.ru/H64QF3E6R



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R

o0pa3ymolire KOHU4eCKOn
MMOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOW MOBEPXHOCTHU

Konyc: ocHOoBaHue 1
BEpIIMHA, 00pa3yoIas U OCh;
IIomaas OOKOBOU M IOJHOM
MMOBEPXHOCTHU

VY ceu€HHbI KOHYC:
o0pa3syroiue 1 BbICOTA;
OCHOBaHHMS 1 OOKOBas
MTOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

https://m.edsoo.ru/SOVNITU20

10

11

12

N300pakeHne KoHyca Ha
mockocTu. Pazséprka
KoHyca. CeueHUs KOHyca
(TII0CKOCTHI0, MapalIeIbHOM
OCHOBAHHIO, U MJIOCKOCTBIO,
IIPOXOJISIIEH Yepe3 BEPIINHY)
KomOunanwst ten BpameHus u
MHOT'OI'PaHHHKOB

MHoOrorpaHHuK, ONACaHHbIN
0Ko0JI0 cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK
WJIM B TEJIO BpAIllCHHUS

https://m.edsoo.ru/OPVOCKUYU

https://m.edsoo0.ru/4VHGTY X8F

https://m.edsoo0.ru/RMYY 1STLP

13

[Tonsatue 00 00BEME.
OCHOBHEBIE CBOICTBA 00BEMOB
Tel

https://m.edsoo.ru/4CENHGLOZ

14

O0BéM TUIIHHIIpa, KOHYyCa

https://m.edsoo.ru/W8TGN5Z99

15

16

O0BEM 11apa ¥ mIomaib
cdepbl

ITomoOuEbIe Tena B
npoctpancTBe. COOTHOIICHUS
MCXKAY IIoIaasIMu
MOBEPXHOCTEH, 00bEMAMHU

https://m.eds00.ru/G7TAYCMI9TT

https://m.edsoo.ru/4NO04FYUUX



https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX

MOIOOHBIX Te

17

KontposnsHas pabora no
temaM "Tena Bpamenus" u
"O6bemsbl Ten"

https://m.edsoo.rw/KCOMHISWW

18

19

BekTop Ha IJI0CKOCTH | B
MIPOCTPAHCTBE

CrnoskeHue U BEIYUTAaHHUE
BEKTOPOB

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

20

21

YMHOXKEHUE BCKTOpa Ha
YHCIIO0

Paznoxenune BekTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOPAM.
[IpaBusno napasmienenumnena

https://m.edsoo.ru/4H7PLGBI1

https://m.edsoo.ru/NZSOLFWN 1

22

Perienne 3aga4, cBsI3aHHBIX C
MIPUMEHEHUEM MPABUIT
JNEUCTBUIN C BEKTOpaMU

https://m.edsoo.ru/73F23EPUS5

23

KoopaunatHo-BeKTOpHBIH
METO/I PU PEIICHUHN
T€OMETPUYECKHX 3a/1a4

https://m.edsoo.ru/BBII39Z7U

24

IIpssmoyronbHas cucrema
KOOpJUHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3anaun B
KOOpAMHATax

https://m.edso00.ru/X9TSDNSQ3

25

VYTos1 MeXy BEKTOpaMH.
CkansipHO€ IpOou3BeIeHNE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Beruucnenue yrios Mexy
IIPSIMBIMU U IUIOCKOCTSIMU

https://m.edsoo.ru/EGRV3NF84

27

KonrtponsHas pabora no teme
"BexTophl 1 KOOPAMHATHI B
mpocTpaHcTae”

https://m.edsoo.ru/NSKELEBHL



https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL

28

29

IToBTOpeHME, 0000IIEHNE U
CHCTEeMaTH3alus 3HAaHHU.
OcHoBHBIE GUTYPBI, (DAKTHI,
TEOPEMBI Kypca IIIaHUMETPUHN

[ToBTOpeHUE, 0600IIEHNE 1
cHCTeMaTH3alus 3HaHUH.
OcHoBHbBIE GUTYPBI, (HAKTHI,
TEOpEMBbI Kypca INITaHUMETPUH

https://m.edsoo.ru/16ASE1TYU

https://m.edsoo.ru/VEMVY73YE

30

31

IToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH.
3ajau MIaHUMETPUHU U
METOJIbI UX PEIICHUS

[ToBTOpenue, 0600IIEHNE 1
CHCTeMaTH3alus 3HaHUH.
3ana4yu MIaHUMETPUU U
METO/IbI UX PEIICHUS

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PIN2IF

32

[ToBTOpEeHME, 0000IIEHNE U
CHCTEeMaTH3alus 3HAaHUI.
OcHoBHbIE QUTYpPBI, aKTHI,
TEOPEMBI Kypca CTepEOMETPUH

https://m.edsoo.ru/ZY6BYLY7W

33

34

HroroBas KOHTpONIbHAS
paborta

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3aIusl 3HAaHUH

https://m.edso0o.ru/VP8CXOC4C

https://m.edso00.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



https://m.edsoo.ru/16ASE1TYU
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJibTara

7
7.1

7.2

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBanusi

I'eomerpus
OHCpI/IpOBaTb IOHATHUAMU: TOYKaA, IIpAMasd, MIOCKOCTb

[IpuMeHATH aKCHOMBI CTEPEOMETPUM U CIIEICTBUS U3 HUX IIPU PELICHUU
reOMETPUYECKHX 3a/1a4

7.3

OHepI/IpOBaTB MOHATHUAMUA: NaApPAJUICIBbHOCTE W NCPHCHAUKYIIAPHOCTD
IIPAMBIX U IUIOCKOCTEH

7.4

7.5

7.6

KnaccudunupoBaTh B3aMMHOE PacroOKEeHUE MPSIMbIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh NOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JIBYTPAHHOTO YIJIa,
peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYIPaHHOIO yIiia, FpaaycHas
Mepa JBYTPaHHOIO yria

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIIYKJIBIM M HEBBITYKJIbIN
MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPAHHMKA, IPAaBUJIbHBI MHOTOTPAHHUK

7.7

7.8

7.9

Pacrio3HaBaTh OCHOBHBIE BH/bI MHOTOTPAaHHHMKOB (ITMpamuja, Npu3Ma,
MPSIMOYTOJIbHBIN Mapajuieenunen, Kyo)

Knaccudunupoare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
KJ'IaCCI/I(l)I/IKaHI/II/I (BI)IHYKJ'II)IC u HCBBIITYKJIBIC MHOTI'OIrpaHHUKH,
MpaBUJIbHBIE MHOTOTPaHHUKH, TMpsAMbIE M  HAKJIOHHBIE MPU3MBI,
TapajuIeIeUIIE bl )

OnepupoBarb MOHATUAMU: ceKyuias IIJIOCKOCTB, CEYCHHE
MHOTI'OTPDaHHUKOB

7.10

7.11

7.12

7.13

OOBACHATH IMPUHIUIIBI MMOCTPOCHUSA Ce4YCHUI MHOT'OT'PpaHHUKOB,
HCIIOJIB3YA METOA CJICI0B

CTpOI/ITI) CCUCHUA MHOTOTpaHHHUKOB MCTOAOM CJI€AO0B, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEePTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BU/I CBEPXY, COOKY, CHU3Y

Pemrate 3aa4i Ha HaXOXXIACHUC r€COMCTPHIYCCKUX BCIWYHH I10 o6pa3uaM
WK aJIrOpuTMaM, MNPUMCHASA U3BCCTHBIC AHAJIUTUYCCKUC MCETOJbI IIpH
pe€ICHUU CTAaHAAPTHBIX MATEMAaTUYCCKHUX 3aJad Ha BBIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKHU OO Hp}IMOf/'I, OT TOYKH JO
IIIOCKOCTH, MEXKAY CKPCIIUBAOINUMHUCA IMTPAMBIMHA

Pemartp 3amaun Ha HaXO0X/I€HWE TE€OMETPUUYECKUX BEIMYHH 0 00pasiam
WIM aIropuT™MaMm, MpPUMEHsSs W3BECTHbIE aHAJIUTUYECKHUE METOJNbl IpHU
pELIEHNN CTaHAAPTHBIX MaTeMaTHMYECKHX 3a/ad Ha BBIYHUCICHHUE YIJIOB
MEXIy CKPEIIMBAIOIIMMUCI NPSIMBIMH, MEXAY MPSMON U IIOCKOCTBIO,
MEXy TUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB

7.14

Bbuucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHHKOB
(mpu3Ma, mupaMuia) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIISATH COOTHOIIECHUS
MEXITY IUIOIIAASIMU MOBEPXHOCTEH, o0BéMaMu [MOO00OHBIX
MHOTOTPaHHUKOB




OnepupoBarh MOHATHSAMH: CUMMETPHsS B IMPOCTPAHCTBE, LEHTP, OCh U

715 IJIOCKOCTh CHMMETPHH, IIEHTP, OCh M IJIOCKOCTh CAHMMETPUU (UTYPHI
N3Bnekarh, MpeoOpa3oBBIBATH M HHTEPIPETHPOBATH HHPOPMAIMIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
YepTexkKax U PUCYHKaX
[MpumensTh reomMeTpudeckue (BakThl I PEIICHUS CTEPEOMETPUUYCCKUX
7.17 3a/1a4, NPEIOoNarallliuX HECKOJIbKO WIaroB pPELICHMs, €CIU YCIOBUSA
MIPUMEHEHHUS 33]IaHbI B IBHOW (hopMe
718 [IpumensATh mnpocTeWllne MPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBOaUTE MpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
YKU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATH NOJyYEeHHbIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATh PEalbHbIC
CUTyallUd ¥ TPUMEHATh W3yYEHHBIE TOHATHS B TMPOIECCe IOMCKA
peuieHus MaTeMaTUYEeCKH chopMyIUPOBaHHON poOIeMBbl,
7.20 MOJICJIUPOBATh PEAIbHBbIC CUTYAIlMH Ha S3bIKE T€OMETPHUH, MCCIIEIOBATH
IIOCTPOEHHBIE MOJENH C HCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATUN U
TEOopeM, arrapara anreOpbl, penarh MPaKTHYECKUE 3aa4H, CBSI3aHHBIE C
Hax0JICHUEM F€OMETPUUYECKUX BEJIMYMH
11 KJIACC
Kon .
IpOBEpHEMOro IIpoBepsiembie npelMeTHbIe Pe3yIbTaThl 0CBOCHHsI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero 0opa3oBaHus
pe3yjabTara
6 ['eomerpus
OrnepupoBaTh MOHATUSIMH: WJIMHIPUYECKasi TOBEPXHOCTH, 00pa3yrone
6.1 UUJTUHAPUYECKOW TOBEPXHOCTH, LMJIMHIP, KOHUYECKas MOBEPXHOCTD,
oOpa3yromue KOHMYECKOHM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHITH CITIOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KrnaccudumupoBars B3auMHOE pacmosioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh MOHATHSIMM: IIAPOBOM CErMEHT, OCHOBAaHHWE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIApOBOM CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA
IApPOBOTO CJIOSI, MIAPOBOM CEKTOP
6.6 Beruucnsate 00BEMBI M TIJIOMIAAM  TOBEPXHOCTEW TeNM BpaIlCHWUS,
) TEOMETPHUECKUX Tell C MpUMEHEHUEM QopMyT
OnepupoBaTh TMOHATHSIMH: MHOTOTPAHHUK, BIHCAaHHBIM B chepy u
6.7 OTIMCAaHHBIN 0KOJIO cdephl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJIO
BpalIeHUs
6.8 BBIUMCHIATE  COOTHOWIEHHMS MEXIy IUIOIIAJAMH TMOBEPXHOCTEN W
) 00bEMaMH MOJJOOHBIX TEIT
6.9 N300paxaTh n3ydaemble QUTYPHI OT PYKH M C IPUMEHEHHUEM MPOCTHIX
) YepTEKHBIX THCTPYMEHTOB
6.10 BrImoTHATE  (BBIHOCHBIC) IIIOCKHE YEPTEKH W3 PHUCYHKOB TIPOCTHIX




6.11

6.12

6.13

6.14

6.15

00BEMHBIX (UTYp: BHA CBEpPXY, COOKY, CHH3Y; CTPOUTHh CCUCHHS Tl
BpallEeHUs

W3BnekaTb, MHTEPIPETUPOBATh M NPEOOPa3OBBIBATH HWH(OPMAIHIO O
NPOCTPAHCTBEHHBIX TEOMETPHYECKHX (UTYpax, TNpeACTaBICHHYIO Ha
YepTekax U pUCYHKAX

[TpumeHsTh TEOMETpHUECKUE (AKTHI ISl PELUICHUS CTEPEOMETPHUECKUX
3aJ1a4, MPEANOJaralomuX HECKOJIbKO IIaroB PENICHHs, €CIH YCIOBHUS
MIPUMEHEHHUS 3a]IaHbI B IBHOU (hopMe

OniepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE

BBIHOHHSITB HeﬁCTBHﬂ CJIOKCHU BeKTOpOB, BbIUYUTAHUSA BCKTOpOB nu
YMHOXKEHHUSI BEKTOpA Ha YHCIIO, OOBSCHATh, KAKUMH CBOMCTBAMH OHH
001a1af0T

HpI/IMeHHTL IIpaBUJIO IIapaJuUICIICIIUIICAA TP CII0KCHHUHN BCKTOPOB

6.16

6.17

6.18
6.19

OHepI/IpOBaTL MNOHATHUAMMA: ACKAPTOBBI KOOPAHHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MeExAy  BCKTOpaMu, CKaJIpHOC  IIPOHU3BCACHUC  BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

Haxonuts cyMMy BEKTOPOB M IPOU3BEIACHUE BEKTOpPAa HA YHUCIIO, YroJl
MEXy BEKTOpaMH, CKaJIIPHOE IIPOU3BEIEHUE, PACKIIAIbIBaTh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3asaBaTh IUIOCKOCTh YPABHEHHEM B JIEKapTOBOM CHUCTEME KOOpAHHAT
Pemate nmpocredmme TeOMETpUYECKHME 3aJadyd  Ha IPUMEHEHME
BEKTOPHO-KOOPJAUHATHOIO METO1a

6.20

Pemrats 3aJa4u Ha A0Kas3aTCJIbCTBO MAaTEMATHYCCKHX OTHOIIICHUU H
HaXOXKIACHUC I'COMCTPUUCCKHUX BCIUYUH IIO 06pa3uaM HJIN aJITOpUTMam,
MMPpUMCHAA HU3BCCTHBIC METOJBI npu pPEeIICHUN CTaHAAPTHBIX
MAaTEMATUYCCKUX 3ada4

6.21

6.22

IIpuMeHATh mpocTEeHIIMEe NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3a1a4
IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U
JKU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATH TONydyeHHbIE 3HAHMA HA TPAKTHUKE: aHAJTU3UPOBAThH
peasibHble CUTyallUd U TPUMEHSTh H3y4EHHbIE TOHATHSA B IIpoOIEcce
MOKCKAa pEIIeHUs MaTeMaTU4eCKu C(HOPMYIUPOBAHHON MpOOIEeMBI,
MOJIEJIMPOBaTh pealibHble CUTYAllMd Ha S3bIKE T'€OMETPUH, HCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareopsl, pemaTh NPakTUYeCKHe 3aJaul, CBSI3aHHBIE C
HaXO0X/IEHUEM T€OMETPUUYECKUX BETUYHMH



IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon
7

7.1

7.2

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

I'eomerpus

OcHOBHbBIE TOHATHUSI cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUHU:  aKCHOMBI
CTEPEOMETPHUH U CIIEICTBUSA U3 HUX

B3aumHOe  pacnonokeHue ~OpsAMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECS,
napajulefibHble U CKpelmBaromuecs mnpsmbie. [lapamiensHOCTh NOpsAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapaJljIelIbHbIE IMpsIMble B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MApPAIJICNIbHOCTh MPSMOM M IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YroJl MEXIYy TMpsAMBIMM B IPOCTPAHCTBE.
[TapaniensHOCTh MIOCKOCTEH: MapauleNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYphl HA TUIOCKOCTH: TETpa’p,
Ky0, mapaJuieNnenumne1, IoCTPOSHUEe CeUeHU!

7.3

7.4

7.5

7.6

[lepneHquKyISIpHOCTE NPSMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPAMBIE ITapaJUIEIbHbIE U NIEPIIEHAUKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMON NEPIEHAUKYIIIPHON
IUIOCKOCTH. YTIJIBI B IPOCTPAHCTBE: Yrojd MEXKAy MpsAMOM M  IIJIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnengukymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IPSMOH 10
IUIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  IulockocTted. Teopema o  Tpéx
NEePIEHANKYIIPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaH M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TTOBEPXHOCTH Npu3Msbl. [lapamienenumen, npsAMOYroJIbHBIN I1apauIeIICIIUIIE]
U ero cBoicrsa. [Iupamuna: n-yroiapHas nupamMuaa, TpaHd U OCHOBAHUE ITHUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMHU[BI, IPABUIbHAS M yCeUEHHAs MUPaMUAA.
OJeMeHTBl Tpu3Mbl W nupamuzbl. [IpaBUIBHBIE MHOTOIpDAaHHMKHU: ITOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIPU3Ma M IPaBWIbHAs IUPAMHUIA,
IpaBUJIbHAs TPEYrojbHas MUpaMUAa U IPaBUIBHBIA TeTpasap, Kyo. [Ipencrasnenue
O IpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeueHus
IIPU3MBI U TUPAMUIbI

CI/IMMeTpI/ISI B IMPOCTpPAaHCTBE: CHUMMECTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IJIOCKOCTH. DJIEMCHTHI CUMMCTPUHU B IMUpaMUZaX, MMapajluICJICIUIICAaX, ITPABUIIbHBIX
MHOTI'OI'paHHUKAaX

BbrancieHne 371eMEHTOB MHOTOTPAHHHMKOB: pE&Opa, JuaroHanu, yriael Ilmomans
OOKOBOW TMOBEPXHOCTH U TOJHOH TMOBEPXHOCTH TMPSMOM TPU3MBI, IUIOMIAh
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsMOM mpu3Mel. [1nomans 60koBoM
MMOBCPXHOCTU U MOBCPXHOCTHU HpaBHHBHOﬁ nupamMuJibl, TCOpCMa O IUIOIIAAN
yceu€HHoM mupamMuibl. [lorstre 06 00béMe. OOBEM MUpPaMUIBI, TPU3MBI

7.7

[TonoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKY IIOLIAIIMU TIOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN




11 KUIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 31eMeHT COepP/KAHUA
I'eomerpus

[unuaapudeckas TOBEPXHOCTh, 00pa3yoNue HWIMHIPUIECKON TOBEPXHOCTH, OCh
UTHHIPUIECKON TOBEpXHOCTH. LIMIMHIp: OCHOBaHHMS ¥ OOKOBas MOBEPXHOCTH,
o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TTOBEPXHOCTH

Konnueckas moBepXHOCTh, 00pa3ylolue KOHUYECKON MOBEPXHOCTH, OCh M BEPILIUHA
KOHUYeckoil moBepxHocTu. KoHyc: ocHOBaHMe W BeplnMHa, oOpasyromias U OcCh,
Ionaab OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0oOpasyroniue u
BBICOTA, OCHOBaHHsI U OOKOBasi IOBEPXHOCTh

6.3

6.4
6.5

Cdepa u map: neHTp, paauyc, IuaMerp, IIOMAab MOBEPXHOCTH cdepbl. B3aumuoe
pacrioyiokeHue cepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, IUomaib
cdepsl

N300paxxeHne Ten BpaleHus Ha INI0CKOCcTH. Pa3BépTka MaMHApa U KOHyca
KomOuHanmu Tten BpalieHWss U MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONHCAHHBIN
0KO0JI0 cepsl, cepa, BIIUCAaHHAS B MHOTOI'PAaHHMK, WIIM TEJIO BPALLICHHSI

6.6

[Tonsitue 06 o6béMe. OcHOBHBIE cBOWcTBa 00BbEMOB Ten. Teopema 00 00bEME
IpSIMOYTOJIBHOTO Tapajuienenunena u ciaenctsust w3 He€. OOBEM IHMIMHIpA,
koHyca. O0BEM 11apa u miIoma s chepbl

6.7

6.8

ITonoGHble Tenma B mpocTpaHcTBe. COOTHOWIEHHS  MEXAY — IUIOIAASMHU
MMOBEPXHOCTEH, 00bEMaMU MMOJOOHBIX TEI

Ceuenust uunuHApa (MapajuleIbHO U NEPIEeHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapasuieIbHOE OCHOBAHUIO M ITPOXO/IsIlee Yepe3 BEPIIMHY), CeUSHUs 11apa

6.9

BGKTOP Ha IINIOCKOCTH WM B HPOCTPAHCTBC. CroxeHrue W BBIYHTAHUE BCKTOPOB.
YMHOXeEHUE BEeKTOpa Ha uucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C
MIPUMEHEHHUEM NPABUII JCHCTBUN C BEKTOpaMHU

6.10

IIpsmoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsel BekTOpA.
[Ipocreiimue 3amauM B KOOpJAMHATax. YTosu Mexay Bekropamu. CkansipHoe
IIPOU3BEICHNE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXKIY NPSMBIMH U IJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO/ MTPH PELICHUH T€OMETPUUYECKUX 3a7a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELIEHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M OMNEPUPOBATH TOHATUSMU: OIpEAeTICHHE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J10Ka3aTeIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE GOPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJI MAaTEeMaTUYeCKOM WHIYKIUU;
IPOBOAMTH  JIOKA3aTEIbHbIE PACCYXKACHHUS [pU PEIICHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYI0  IPaBUJIBHOCTb  PACCYKIEHUN;  YMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpAaLUU Hal
MHOXECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM
anmnapar Juis OMCaHUs peajlbHbIX IPOLECCOB U ABJICHUN U IPU PELICHUU
3aJa4, B TOM UYHWCJIE€ W3 JAPYruX Y4YEeOHBIX MpPEIMETOB; YMEHHE
OTIepPHPOBATH MOHATUSAMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb U OIKCHIBaTh rpadbl pa3IuyHBIMU
crocobaMu; UCIOJIb30BaTh Ipadbl MpU PELLICHUH 3a/1a4

YMeHue onepupoBarh MOHATUSMU: HATypalbHOE YHUCIO, IEJI0E€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTENEHHU, CTEIIEHb
C paluoOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm UHUCIa, CHUHYC, KOCHMHYC M TaHIEHC
IPOU3BOJILHOIO YHCJA, OCTATOK IO MOAYJI0, PAalHOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCJIO,  MHOXXECTBA  HATypajbHBIX,  LEJBIX,
paloOHaIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAaUMEHBIIMHA OOIMil AenuTenb M HaUMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa mpu pemieHnu 3aaad; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUHCJICHMS;  YMEHHE
BBITMIOJHATh BBIYMCICHHE 3HAYEHMH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHs MU M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAlMOHATIBHBIX
BBIPQXECHHI; YMEHHE OIEepUPOBATH IMOHATUSMHU: IOCIIEOBATEIbHOCTD,
apudmMeTHuecKas nporpeccus, reoMeTpHYecKast nporpeccus,
OeCKOHEYHO yObIBaroIlasi TIeOMETpUYecKass Mporpeccusi; yMeHue
3aJ1aBaTh MOCJIEA0BATEIBHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEepUpOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yhcna, (¢GopMa 3amMch  KOMIUIEKCHBIX 4YHcel (reoMeTpudeckas,
TPUTOHOMETpHYECKass W  anreOpauyeckas); yYMeTb HPOU3BOJIUTH
apumeTnyeckue AEUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
IPUMEpPBl  HCIOJIb30BAHHUSA  KOMIUIEKCHBIX  YHUCEN;  OIEpUpOBATH
HNOHATHSAMM: Marpuma 2x2 u  3X3, ompenenuTenbs  MaTpULbI,
reOMETPUYECKUI CMBICI ONPEAEeIIUTENs

YMeHHne onepupoBaTh MOHATUSMU: pallOHAJIbHBIC, HWPpPALMOHAIBHBIC,
MOKa3aTeNbHbIC, CTEICHHBIC, JIOTapH(PMUUECKHE, TPUTOHOMETPHUECKUE
YpaBHEHHUS U HEPABEHCTBA, HMX CHUCTEMbl; YMEHHE OIEpUPOBATH




MOHSTUSIMU: TOXIECTBO, TOXKIECTBEHHOE NMpeoOpa3oBaHHE, YpaBHEHHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUN, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEPaBEHCTBA W CHUCTEMbI C IOMOINBIO PA3IMYHBIX MPUEMOB; pPEIIATh
YpaBHEHHUs, HEPAaBEHCTBA M CHUCTEMbl C MApaMeTpoOM; MPUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJIs PEHICHUS MAaTeMaTHYECKHUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HayKH U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
HNEPUOJIUMYHOCTh (DYHKIMH, OTPaHMYCHHOCTb (PYHKIMH, MOHOTOHHOCTb
GyHKLIMH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlee M HAUMEHbILEE 3HAUYECHUS
(GyHKIMU HA IPOMEKYTKE, HepepbIBHAs (YHKIIMS, aCUMIITOTHI Tpaduka
¢byHKLUY, epBas U BTOpask NPOU3BOJHAS (YHKLUHU, TE€OMETPUUECKUN U
¢u3nveckuii CMBICT TIPOM3BOJHOM, NepBOOOpa3Has, OIpPeaeIEHHBIN
MHTErpajl; yMEHHE HaXOIUTh AaCUMNTOTHI Ipaduka (QyHKIUH;, yMEHUE
BBIUMCIIATh IPOU3BOJHBIE CYMMBbI, IIPOM3BENEHHUS, YacTHOIO U
KOMIIO3ULIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOM K rpaduky
(GyHKIMU; yMEHUE HAaXOJUTh INPOWU3BOAHBIC SJIEMEHTAPHBIX (YHKIUH;
YMEHHUE UCMOIb30BaTh NPOU3BOAHYIO sl HCCIENOBaHMUS (PYHKUUH,
HaXOJUTh HauOOJIbIIME M HAUMEHbIINE 3HaueHus (QyHKUUN; CTPOUTH
rpaMKd MHOTOWIEHOB C HCIOJb30BAHUEM ammapara MaTeMaTHYecKOro
aHaJINW3a; MPUMEHATh NPOU3BOAHYIO Ui HAXOXKAECHUS HAWIYy4dllIero
peleHusl B NPUKJIAJHBIX, B TOM YHCIIE COLHAIbHO-IKOHOMHYECKUX U
bu3HYeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO
MHTETpasla; MPUBOAUTH NPUMEPBl MATEMAaTUYECKOTO MOJEIMPOBAHUS C
OMOUIbIO AU PepeHInanbHbIX YpaBHEHUN

YMenue onepupoBaTb NOHATUAMM: Tpaduk GyHKIUM, oOpaTHas
GyHKLMSA, KOMIO3UIUS (QYHKUUH, JTUHEHHas (yHKUMSA, KBaJpaTHUHAs
byHKIMS, panuoHanbHas byHKIMS, CTEIECHHAs byHKIHS,
TPUTOHOMETpUUYECKHE  (DYHKIMH, OOpaTHble TPUTOHOMETPHUUYECKHUE
GyHKIMM, TOKa3zaTelbHas U Jorapupmuueckas (QyHKIUU; YMEHHE
CTpPOUTh TpadUKH HM3YYEHHBIX (YHKLUH, BBIIOJIHATH MpPeoOpa3oBaHMs
rpadukoB (GyHKIUH, UCTIOIB30BATh I'paUKH IJIs U3YYEHUSI TIPOLIECCOB U
3aBUCUMOCTEH, MpHU peleHUH 3a7ad U3 APYruX y4eOHBIX MPEIMETOB U
3aJa4 U3 peaibHOM KU3HU; BhIpaXaThb (JOpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOJIb30BaTh CBOiicTBa W rpaduku QyHKOMA Ui
pellleHus] ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxarb
Ha KOOPAMHATHOM IIOCKOCTM MHOJKECTBA PEIIEHUN YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/ladyd pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOMMOCTbh TOBAPOB U
yCIIyT, HAJIOTH, 3314 U3 00JaCTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBIIATH BBIPAKEHUS, YpPaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIEI0BAThb IOJYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; yMEHHE MOJEIUPOBAThH
peasIbHblE CUTyallUM Ha SI3bIKE MAaTEMATHUKH; COCTAaBJISITh BBIPA)KEHUS,
YPaBHEHHs, HEPAaBEHCTBA M HX CHCTEMBI [0 YCIOBUIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIM C UCIOJIB30BAaHUEM armnapara
ayreOpbl, UHTEPIPETUPOBATH MTOJyUYEHHBIH pe3ybTar

YMeHne onepupoBath MOHATHIMU: CpeiHee apudmeTuyeckoe, Mearana,
HauOoJblllece W  HAWMEHbIIeE 3HAYCHHs, pa3Max, JUCHepCus,
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CTaHJApPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh WH(GOPMAIMIO, TMPEACTABICHHYI0 B Ta0nMIax, Ha
IuarpamMMax, rpadukax, OTpakarollylo CBOWCTBA PEAbHBIX MTPOIIECCOB U
SIBJICHUIA; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUArpaMM;
UCCJIE0BAaTh CTATUCTUYECKHE IaHHBIC, B TOM 4YHCJIE C NPUMEHEHUEM
rpadu4eckux METOJAOB U  JJIEKTPOHHBIX  CPEACTB; TrpaduyecKku
UCCIEOBAaTh COBMECTHBIE HAOMIOACHUS C TOMOIIBIO JUarpamMm
paccenBaHys U JINHEWHOU perpeccuu

YMeHue OnepupoBaTh IOHATUSAMHU: CIy4YalHBIA OIBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BAaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(bopMynbl CIIOKEHHS] M YMHOXXEHHUS BEpOSTHOCTEH, (opMyily HOIHOH
BEpOSATHOCTH, (popmyny bepHyum, komOuHaTOpHBIE (PaKTHl U HOPMYJIBL;
OLICHUBATh BEPOSATHOCTH peEabHBIX COOBITHH; YMEHHE OIEepHpPOBATH
NOHATUSAMH: CIIydaiiHas BEJNWYHMHA, paclpeleieHue BEpOsSTHOCTEMH,
MaTeMaTHYeCKOe OXXKHUJaHHWe, AMUCIEPCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlydaifHOW BEIMYWHBI, (YHKIMHA paclpeleieHuss W  IUIOTHOCTH
PaBHOMEpPHOTO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPAaCHpelesCHHIA;
YMEHHE WCIIOJNb30BaTh CBOWCTBA M3YYCHHBIX pPACHpENeNeHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOUYHBIX HCCICAOBAaHUI; YMEHHE MPHBOIUTH IPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBIICHHUSX; YMEHUE OTIEPUPOBATH TOHSATHIMH: COYETAaHHE, TEPECTAaHOBKA,
YHUCIO COYETaHWH, YMCIO TepecTaHOBOK; OMHOM HploTOHa; ymeHue
PUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS IS PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH ~ pealIbHBIX COOBITHIA; COCTaBIISATh
BEPOSITHOCTHYIO MOJIETTb © MHTEPIPETHUPOBATD TIOTYIEHHBIA PE3YIIbTaT

YMeHue onepupoBaTth IOHATHUAMM: TO4YKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YIVIA, IUIOCKUM yrou,
JIBYI'PAaHHBIA Yroj, TPEXTPaHHBIM YroJl, CKPEIIMBAKOUIUECS MpPSIMBIE,
MapaJUIEIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YIrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
MPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHUE HCIIOIb30BATh IIPH
pelIeHnH 3aJad U3y4deHHbIE (DAKTHI M TEOpEeMbl IJIAHUMETPUHU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI0 T€OMETPUYECKUX IOHATHU U
BEJINYMH, PEIIATh CBA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U

YMeHue onepupoBaTh MOHATUSIMHU: IUIOMAAL (GUTYpPHI, 00béM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUHCHUC MHOI'OIpaHHHKA,
KyO, Tapajuienenunen, mNpu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpalleHus1, MWINHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMHUJBI, TMPHU3MBI, KOHYycCa, IMIMHApA, 00BEM Kyba,
IpAMOYTOJIBHOI'O IMapauiCICnuieaa, nupaMuabl, HIpPU3Mbl, HUIAHApPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHHUS KOHYCa W IWIMHIPA,
napajyielbHbIe OCH WM OCHOBAaHMIO, CEUYCHHE IIapa, IUIOCKOCTD,
Kacaromasicss cdepbl, MUWIUHAPA, KOHYCa; yYMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalCHus, UX CCYCHHA, B TOM YHCJIC C TIOMOMIBIO 3JICKTPOHHBIX CPCACTB;
YMEHHUE TPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYp, CAMOCTOSTEIEHO




bopMynupoBaTh OMpeesieHns n3y4aeMbIX (DUTyp, BBIIBUTATh TUIIOTE3bI
O CBOHMCTBax W NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccudukanuio Quryp 1o
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC
MIOCTPOEHUS
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YMeHue onepupoBaTh MOHSTUSAMM: JIBDKEHHE B  IPOCTPAHCTBE,
napajieNIbHBIA MEPEeHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TIpeoOpa3oBaHWe TMOM00MSA, TOMO00HBIE (UTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE W MOAOOHBIE (PUTYPHI, B TOM YHCJE B IPUPOJE,
HCKYCCTBE, apXUTEKType; HCIOJb30BaTh TI'€OMETPUYECKUE OTHOILCHUS
OpU PEUICHUWW 3a/1a4; HAXOAWUTh TeOMETPUYECKHE BEIMYMHBI (JJIMHA,
yroi, Iomaab, o0bEM) HpH peUIeHHH 3aJad U3 JPYruxX Y4eOHBIX
NPEIMETOB U U3 PEaTbHOHN KU3HU; YMEHHE BBIYUCISTH T€OMETPUIECKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIIAAL MOBEPXHOCTH),
UCTIONB3Yysl M3Y4YEeHHBIC (DOPMYNBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, IWIMHIPA, TUIOMAAb Cepsl;
00BbEM Ky0a, NPSMOYTOJIBHOTO MapajuleienuIesa, MUpaMuibl, TIpPU3MBI,
WIMHApPA, KOHYyCa, IIapa; yMEHUE HaxOJUTh OTHOIIEHHE O00BEMOB
110J1I00HBIX GUryp

YMeHue onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOPIMHATBl TOYKH, KOOPIMHATBI BEKTOpAa, CyMMa BEKTODPOB,
IPOM3BEACHUE BEKTOPA Ha YHUCIO, DPA3JIOKEHHE BEKTOopa 1o Oasucy,
CKAJIIPHOE IIPOU3BEIEHUE, BEKTOPHOE IIPOM3BEIEHUE, YOI MEXAY
BEKTOPAaMH; YMEHME HCIIOJIb30BAaTh BEKTOPHBIA M KOOPAUHATHBIN METOJ
JUIs pellleHHs TeOMETPUYECKMX 3aJad W 3ajJad Jpyrux YydeOHbIX
IIPEAMETOB

YMenue BbIOMpaTh NOAXOMALIMM METOJ Uil pelIeHHs 3ajauu;
[IOHUMAaHUE 3HAYUMOCTH MAaTEMaTUKU B U3YYCHUU IIPUPOAHBIX H
OOLIECTBEHHBIX TMPOIECCOB U  SIBJICHUN; YyMEHHE paclo3HaBaTh
MPOSIBIICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHME IIPUBOAMTH
IIPUMEPBl  MAaTEMaTUYECKHX OTKPBITUA POCCHMCKOM M  MHPOBOM
MaTEeMaTU4YeCKON HayKu



INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

Kon
1 Yucna v BIYKCICHUS

1.1 Harypanbnsle u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

12 Pannonaneubie  uncna. OOBIKHOBEHHBIE W JECATHYHBIC JAPOOH, MPOIEHTHI,
OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH

13 Apudmernaeckuit KOpeHb HaTypaJlbHOW cTeneHu. J[ecTBus ¢ apupMETHICCKUMHU
KOPHSIMHM HaTypalbHON CTETIEHH

14 Crernens ¢ 11enbIM nokazateneM. CTeneHb ¢ paluoHaIbHBIM MoKazaTenaeM. CBOHCTBa
CTENeHU

15 CuHyc, KOCMHYC M TaHIE€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(MbI

JeiictBuTtenpHble uyncna. ApupMeTHyecKue Oonepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 ymuciamu. [IpubnnxEHHble BBIYUCIECHUS, IpaBUila OKPYIJICHUS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BBIYUCICHUN

1.8 [IpeoOpaszoBanHue BhIpaKEeHUH
1.9 KomrmuiekcHeie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 enbie 1 npoOHO-paIOHATIbHBIE YPABHEHHUS
2.2 HppanmonaibHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHHS
24 [TokazarenbHble U JIorapupMUIECKUE YPABHEHHUS
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIE HEPABEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUecKre HEPaBEHCTBA
2.8 TpuronomeTpuuecKue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH
2.11 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHN. ONpeesnTens MaTpULbl
3 @yHKIMH U TpaduKu
OyHkus, crnocodbl 3amanug ¢yHkuuu. ['paduk dyHkiuu. B3aumHo o6parHble

31 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepruognueckue GpyHKIMH
OO6nactp ompesneneHuss W MHOXECTBO 3HaueHUM QyHkiuuu. Hymum ¢ysknuw.
39 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  ()YHKIUH.
' MakcumymMbl 1 MHHUMYMBI ¢GyHkuud. HaumOonblnee M HauMeHblllee 3HAUYEHUE
GYHKIIMH Ha IPOMEKYTKE
33 CreneHHass (yHKIHMS ¢ HaTypaJbHBIM W IEIbIM ToKazateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu

3.5 [TokazaTenpHas u torapudmudeckas QyHKIIMU, KX CBOWCTBA U TpaduKu




Toukm pa3peiBa. AcumnToTel TpadukoB ¢GyHkumii. CsoiicTBa  (QyHKIUH,

36 HEIIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATEIbHOCTEH
3.8 Apudmernueckas 1 reomeTpuieckas nporpeccuu. @opmysa CI0KHbBIX TPOIIEHTOB
4 Hauana maTtemaTndeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIEe AIeMEHTAPHBIX (HYHKIMNA
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAaHUIO (YHKIHMA HAa MOHOTOHHOCTH H
4.2 OKCTpeMyMbl. Haxosxaenne HauOONbIIer0o M HauMEHbBIIET0 3HAYeHUs (YHKIUU Ha
OTpEe3Ke
4.3 ITepBooOpaznas. MaTerpan
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

https://Mounvypoxku.pd/

METOAUYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

https://Mmonvypoku.pd/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://Monvypoxu.pd/



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

