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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpHU  HU3YyYEHUU
OOyYarOIIMMUCS TOHSITUIHBIX OCHOB I'€OMETpPHUHU, TIPHU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTh W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
busznyeckux 3aaay.

[ens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOiaEéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  uyepe3  OOECleYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEIIHOTO MPO(hECCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TE€OMETpUHM Ha YriayOJI€HHOM YpOBHE,
PaCIIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBaTh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  YMEHHUS  BIIQJIeTh ~ OCHOBHBIMM  TIOHATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMupOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOTOTPaHHUKHM M Te€jJa BpalICHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHUYECKUX TEeOpHil, (opMHpOBaHME MOHUMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIAJETh METOJIAaMHU JI0Ka3aTelIbCTB U aJTOPUTMOB
peuieHusi, yMeHusi UX MPUMEHSATh, MPOBOAUTH J0Ka3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBAaHWY MaTEMATUIECKUX YTBEPKICHUN U POJIU aKCUOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIBPHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTUSMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpOBHE OOydYeHUS B
1011 xmaccax, OTHOCUTCS KO BCEM COJEpPKATEIbHBIM JUHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, pacHpe/leIEHHBIM IO TOoJaM OOYy4YEeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIuecs
oOpamaquch HEOJHOKpPaTHO. JTO  TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
cOOJTIOICHEM TIPUHITUIA TTPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YIIIyOJIss
e€, 00pazys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycnmoBus i auddepeHumanuu oOydeHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMm, OOecneyuTh yriayOnaéHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpaHcTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKaAIOIIMeECs,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctu. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajyiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, TUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukKoOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajuleenune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamujaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBUbHAs NUpaMUIa, MPAaBWIbHAS TPEyroibHas MNUPAMHUAA W IPaBUIbHBIN
TeTpa’ap, KyO. llpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3Ip,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBLHOW MHPaAMUJBI,
TeopeMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETpPHUS MPaBUIbHOU
nUpamMUbl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O Ppas3lOXKEHUH BEKTOpa IO TpEM
HEKOMIUTIaHApHbIM  BekTOopaM. I[IpsmMoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJ Mexay Bekropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[TonsiTust: IMUIMHAPUYECKAsT TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTb,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIIOHHOW TPU3MBI, MIIMHJpA, TUPaMHUIbl U KoHyca. O0BEM Imapa M MapoBOro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
MWIMHIpP, ONHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BNUCAHHOW B MHOTOTPAHHUK WIH TEIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
cHUCTEMa KOOpAUHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus npoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6uue cBoiicTBa JBW)KEHUM. BuIbl JBWXEHUN: TMapajuiesibHBIA MEepeHoc,
LHECHTpaJIbHAsT CUMMETPHS, 3€pKaAJIbHAsA CHMMETPHS, MOBOPOT BOKPYL HPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U APYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUHUCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUsA, dDTUYECKOI'O IOBEICHUS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKue 3HAaHUA B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeit mnpodeccuu U peaau30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTreMaTHM4eCKOMy  OOpa3oBaHUI0 U



CaMOOOpPa30BAHUI0 HA TMPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMAaTHUYEeCKUX 3HAHUW IS pelieHus 3aJad B 00JiacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYUMOCTH [IJI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHMUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEeIbHOCTD
WHJMBUAYAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUM, OTHOIICHUN MEXAy TMOHATHSAMHU, (POopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYMH;

JIeJIaTh BBIBOABI C HCIMOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe ¥ OT MPOTHUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4€ToM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HaHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (opMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBJIATH JeUUUTH MHPOpPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAM3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HedsiMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHACBMEHHBIX TEKCTaX, JaBaTh IMOSACHEHUS MO XOAYy PELICHUS 3a7ayH,
KOMMEHTHPOBATH IOJYyYECHHBIN pE3yJIbTaT;

B X0JI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXXICHUSAMHU APYIMX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUIGHHS C Y4€TOM 3ajad
NpE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTaTra pEeleHUs
MaTeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHMMATh M HCIOJIb30BATh MPEUMYILECTBA KOMaHAHOW WM MHANBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboTel (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBAaTb CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMA B TPOCTPAHCTBE, MEXKIY MPAMOU U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATh IapajuiesIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBINOJIHSIThH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TMpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
Qurypes;

e CBOOOAHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXOXKJECHUE T'€OMETPUUYECKUX BEJIWYUH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh H3yYECHHbIEC MOHATHS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cOopMyIMpOBaHHOU
npo6sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUUMH;

e UMETh NIPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM YacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJTHO OTEPUPOBATh MOHSATUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOIYYECHUS TEJ BPAIICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacIoioKeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHUS,
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBA3AHHBIMU C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIlLICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBHIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4l HA BBIYMCIICHUE YIJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIIEHHE PACCTOSHUM OT TOYKM JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS MpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEUYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LUIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUSI KOHYca (MapaiiebHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (PAKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JEKTPOHHO-KOMMYHHUKAILIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHTh  IOJYYEHHbIE 3HAaHUWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[MU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTUyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuro 23 1 uommorexa [10
https://m.edsoo.ru/1¢209e37
) B3anMHoe pacnionoxeHue npsmbIx B 6 1 bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [lepneHIUKYISAPHOCTD MPSAMBIX U )5 bubmuoreka [IOK
IJTOCKOCTEMN B MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
1 1
> YLIIbL M ACCTOAHMS 6 https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
M 1
6 HOTOTpaHHHKH 7 https://m.edsoo.ru/1c209e37
bubnunorexa LIOK
7 B 12
CKTOPBI B [IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
g [ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHs 5 ) bubmuoreka [IOK
3HaHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM nudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
I AHAIUTHYECKA [COMETPH 15 I https://m.edsoo.ru/1¢209e37
) [ToBTOpenue, 0600mIEHNE 1 15 | bubmmoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
é 1 1
3 O6nEM MHOTOrpanHHia 7 https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
4 Tena ppaierus 24 ! https://m.edsoo.ru/1¢209e37
5 [Tnomaay moBepxXHOCTU U OOBEMBI 9 | bubnnoreka [JOK
KPYTJIBIX TEII https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
1
6 JlBrienis > https://m.edsoo.ru/1¢209e37
7 [ToBTOpenue, 0600IIEHNE U 17 5 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Hara uudposeie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
OcHoOBHBIE MpaBWIIa U300paKEHUS Ha
1 PUCYHKE IJIOCKOCTH, MaPaJIIEIbHbBIX | bubnuorexa [JOK
MPSAMBIX (OTPE3KOB), CEPEIUHBI https://m.edsoo.ru/aecc77cd
OTpe3Ka
[TonsTHs cTepeomMeTpun: TOUKA,
npsiMasi, TJI0CKOCTh, MPOCTPAHCTBO.
) OcHoBHbIe TpaBuiia H300pakeHUs Ha |
PUCYHKE MIJIOCKOCTH, MapalIeIbHBIX
MPSMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[TonsTus: nepecexaronmecs
3 IIJIOCKOCTH, MepeceKarouecs npsamas 1 bubmmoreia LIOK
> 1P p https://m.edsoo.ru/2d8a9¢99
U TJIOCKOCTh; MOJYIPOCTPAHCTBO
[TonsTus: nepecexaronuecs
4 TIJIOCKOCTH, TIEPECEKAIONTUuecs psmast 1 bubmmorexa LIOK
’ https://m.edsoo.ru/db685¢73
U TUIOCKOCTb; MOJTYIPOCTPAHCTBO
MHororpaHHUKH, U300pakeHUE
5 ocTed OCTPAHCTES 1 bubnmoreka [JOK
MIPOCTEHIIINX TPOCTPAHCTBEHHBIX
p poctp https://m.edsoo.ru/a63959%ed
¢buryp, HeCyIEeCTBYIOIIHUX 00BEKTOB
6 MHororpaHHUKH, H300paKeHne |

IIPOCTEUIINX IIPOCTPAHCTBEHHBIX




(buryp, HECYIIECTBYIONUX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

bubmuoreka [JOK
https://m.edsoo.ru/OccS5cdfe

10

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B 1
npoctpancTBe. O003HAUEHUS MTPSMBIX

U IJIOCKOCTEN

N300pakeHune ceueHuil nupaMupl,

Ky0a ¥ IpU3Mbl, KOTOPbIE IPOXOJIAT

gyepes ux péopa. MzoOpaxenue

IIEPECEUCHUS MTOTYYECHHBIX 1
ImI0cKocTeil. PackpammBanue

ITIOCTPOEHHBIX CEYEHNUN Pa3HBIMU

LBETAMU

bu6mmoreka [IOK
https://m.edsoo.ru/239¢8cb4

bubmuorexa [JOK
https://m.edso00.ru/65c6b106

bu6mmoreka [JOK
https://m.edsoo.ru/1d434d0f

11

N300paxenune ceueHni nmupamMuibl,

Ky0a ¥ pU3Mbl, KOTOpPBIE TPOXOIAT

yepe3 ux péopa. M3obpaxenue

IIEpECEUCHUS MTOTYYECHHBIX 1
IJI0CKOCTEN. PackpammBanue

IIOCTPOECHHBIX CEYEHNUH Pa3HBIMU

LBETaMU

bu6mmorexa [IOK
https://m.edsoo.ru/ec26fe5d

12

N306paxenune ceyeHni mupamMuibl,

Ky0a ¥ MPU3MBI, KOTOPBIE TIPOXOJISAT

gyepes ux péopa. M3obpaxenue 1
nepeceyeHus MOIyuYeHHBIX

IJI0OCKOCTEN. PackpamuBanue




13

14

15

IIOCTPOCHHBIX CeueHHI Pa3sHbIMHA
OBETaMH

N3o0pakeHne ceueHn MIpaMuIbl,
Ky0a U PU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoJy4YeHHBIX
IJI0CKOCTEN. PackpammBanue
MMOCTPOCHHBIX CEUCHUN Pa3HBIMU
[BETAMH

MeTon crnefoB Uit MOCTPOCHUS
CEUYCHMIT

Meton cieqioB Uisl TOCTPOEHUS
ceyeHuil. CBOMCTBA MepeceyeHnit
MPSIMBIX U MJIOCKOCTEHN

16

Mertop cie10B AT TOCTPOCHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

17

[ToctpoeHue ceueHuii B mupamue,
KyOe 1o TpéM TouKaM Ha p&Opax.
Co3naHue BEIHOCHBIX YEPTEKEN U
3aIMCh MIaroB MOCTPOCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/4a28dc02

18

19

[TocTpoenue cevueHuii B mupamu/ie,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3naHne BEIHOCHBIX YEPTEKEN U
3aMMCh MIaroB MOCTPOSHUS

[TocTpoeHue ceueHuit B mupamMue,
KyOe 1o Tpém ToukaM Ha p&bpax.
Co3aHue BEIHOCHBIX YEpPTEXKEN U
3aMuCh IIaroB MOCTPOSHUS




20

21

22

23

[Toctpoenue ceueHuit B nupamu/e,
KyOe 1o Tpém ToukaM Ha pEdpax.
CozaHue BBIHOCHBIX YEPTEXKEHN U
3aIUCh IAroB MOCTPOCHUS

[ToBTOpenue manumerpun: Teopema
O MPOIOPLHUOHAIBHBIX OTPE3KaX. 1
[Tonobue TpeyroabHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX HA

BBIHOCHBIX uepTexax. Mcropus 1
pPa3BUTHS TIJITAHUMETPUH U

CTEPEOMETPUHU

KontponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionokeHue npsmsIx B
npocTpaHcTBe. CKpeluBaroImuecs
npsmele. [Ipu3nakn
CKPEILMBAIOIINXCS MPAMBIX.
[TapannenpHble IpsMBbIE B
IIPOCTPAHCTBE

bu6mmoreka [IOK
https://m.edsoo.ru/1a2520f6

25

Teopema o CyleCTBOBaHUU U
€AVMHCTBEHHOCTH IPSIMOU
NapajuIeIbHON JaHHOU IIPSIMO,
MIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAILEH Ha
JTAaHHOU npsimoit. Jlemma o
[EPECCUECHUH NapATIIENBbHBIX IPSIMBIX
IIJIOCKOCTBIO

bubmuorexa [JOK
https://m.edsoo.ru/93ad36b3

26

[TapayienbHOCTB TPEX MPSIMBIX. 1

bubmuoreka [JOK




27

28

29

Teopema o Tpéx mapaienbHbIX
npsMbIX. Teopema o
CKPELIUBAOIINXCS MPSMBIX

[TapamienpHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOICTBA NapaJJIEIbHOTO
npoektupoBanus. M3o00paxxkeHue
pasHbIX (GUTYpP B MapaJICITbHON
MPOEKIIUU

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXy NMPSAMbIMU

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacToIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/ee1d19b9

bubmuorexa [JOK
https://m.edso00.ru/9f4071b9

30

31

32

[TonsATHA: MapauIeIbHOCT NPSIMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJUIEIbHOCTH IPSIMON U
miockoctd. CBoiicTBa
[apaJUIEIbHOCTH IPSIMON U
IIJIOCKOCTH

I'eomeTprueckue 3a1aun Ha
BBIUYHCIIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C NNAPAJIJIEIIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOASAIIETO
4yepes JAHHYIO NPAMYIO Ha YEPTEXKE U
[apaJuIEIbHOTO APYTOM MIPSMOM.

bu6mmorexa [IOK
https://m.edsoo.ru/93ad36b3




33

34

Pacuét oTHOImIEHUN

[TapamnensHas npoexkuus,
MIPUMEHEHHUE VIS IOCTPOCHUS
CEYCHMI Ky0Oa M mapajuiesenue/a.
CaoiicTBa napajuienenuneaa u
MIPU3MBI

[TapannensHble ockocty. [IpusHaku
HapajieNIbHOCTH JIBYX IUIOCKOCTEH

bu6mmoreka [IOK
https://m.edsoo.ru/2e18f255

35

Teopema o mapajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
IIPOXOAAIIECH Yepe3 TOUKY, HE
IIPUHAUIEKALLYIO JTAHHOW INIOCKOCTH
U CJIIEICTBUSA U3 HEE

36

CaoiicTBa napamienbHbIX
IJIOCKOCTEM: O MapauIeIbHOCTH
MPSIMBIX TIEPECeUEHUs MPU
MIEPECEUECHUH IBYX NapaJlIeIbHBIX
IIJIOCKOCTEMN TPEThEU

bu6mmoreka [IOK
https://m.edsoo.ru/e504d656

37

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
MapajuIebHBIX TPSMBIX,
3aKIJIIOYEHHBIX MEXKIY
napajieIbHbIMU TUIOCKOCTSIMU; O
nepeceuyeHu  MpsiMoi ¢ IBYyMs
napaieIbHbIMU TUIOCKOCTSIMU

38

[ToBTopenue: reopema [udaropa na
TUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA




40

41

CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesienuneaa

Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasliesenure/ie

bu6mmoreka [IOK
https://m.edsoo.ru/b30dff38

42

[lepneHIUKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
NEPIEHIUKYISIPHOCTH IIPSIMOH U
IJIOCKOCTH

bubmuoreka [JOK
https://m.edsoo.ru/b19f6a5d

43

[lepneHMKyIAPHOCTD NPSMOU U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSIMOH U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHIUKYISIPHON K
IIJIOCKOCTH

45

46

[InmockocT U nepreHINKyYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

47

[lepnieHIuKynsp 1 HAKIOHHAS.
[TocTpoeHune nepneHuKyIIspa us3
TOYKH Ha MPSAMYIO

bu6mmorexa [IOK
https://m.edsoo.ru/33¢477d3

48

[lepnieHIuKynsp 1 HAKIOHHAS.
[TocTpoeHune nepneHauKyIIspa us
TOUYKHU Ha MPSIMYIO

bubmuoreka [JOK
https://m.edsoo.ru/66fefadd

49

TeopeMa 0 TpEX nepHeHAUKYIIApax

bubmuoreka [JOK




50

(npsimast u oOpaTHas)

TeopeMa 0 TpEX NepHeHANKYIIApax
(npsimast u oOpaTHas)

https://m.edsoo.ru/e4972cdc

bubmuoreka [JOK
https://m.edsoo.ru/52188a7d

51

52

53

Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU

[Touck neprneHAUKYyISIPHBIX MPSMBIX C
MTOMOIIBIO TEPIEHINKYISIPHBIX
IJIOCKOCTEM

OpToroHanbHOE IPOEKTUPOBAHUE

54

55

56

[TocTpoenne ceueHuii Kyoa, IpU3MBI,
MIPaBUJILHON TUPAMUJIBI C TIOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH

ITocTpoenue ceuenuit kyoa, Ipu3Msl,
[IPaBUJIILHON IIMPAMUJBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

OTHOCHUTEIBHO INIOCKOCTH. [ImockocT
CI/IMMeTpI/Iﬁ B MHOI'OI'paHHUKAX

57

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIPSIMOM U INIOCKOCTHU KAK CJIEICTBUE
CUMMETPUU

58

59

60

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSTHUM OT TOYKH JO MIIOCKOCTH

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH J0 IJIOCKOCTH
Crioco0sl OMyCTUTh
MIEPIEHIUKYIISPbl: CHMMETPUS, CABUT
TOYKH I10 NapauIeIbHON IIPSAMOM




61

62

CaBur no HenapauieIbHOW NpsiMOH,
U3MEHEHUE PACCTOSHUN

KontponbHas padota "B3zanmuoe

PAaCIIOJIOKCHHUC IIPAMBIX U IUIOCKOCTEH

B MpocTpaHcTre"

63

[ToBTOpEHME: Yron MeXAY IPSIMbIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MKy TIPSIMBIMH B
MHOTOTpaHHUKAX

JiByrpanHnsiil yroia. CBOMCTBO
JIMHENHBIX YIIIOB IBYTPAHHOIO yria
[lepnieHIuKyNsIpHBIE MIOCKOCTH.
CaolicTBa B3aMMHO
NEPIEHIUKYJIPHBIX TUIOCKOCTEN

bu6mmoreka [JOK
https://m.edsoo.ru/5fa0b3ce

bu6mmoreka [IOK
https://m.edsoo.ru/ec3e2da3

68

[Ipu3Hak nepneHaANKyJIIpPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepeCceUeHMs IBYX MIOCKOCTEM
MEePIEHIUKYISIPHBIX TPEThEH
IUIOCKOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ed9e2a8e

69

[IpssMOyTONBHBIN MapauIeIenuIe;
Ky0; U3MEpeHHsI, CBOMCTBA
IIPSIMOYTOJIBHOTO ITapaJuIeIICIIUIIe1a

bu6mmoreka [IOK
https://m.edsoo.ru/8a7be683




70

71

72

Teopema o nuaroHanm
MPSIMOYTOJILHOTO MapasuielieluIeia u
CIICIICTBHE U3 Hee

CrepeoMeTpuuecKre U MpUKIIaIHbIe
3aJlauM, CBA3aHHbBIE CO B3aUMHBIM
PacroJI0KEHUEM MPSMBIX U
IJIOCKOCTH

HOBTOpeHI/IeZ CKPCHIUMBAOIIHUECCA
IIpsAMBIC, ITApaJUICIIBHBIC IIIIOCKOCTH B
CTaHAAPTHBIX MHOI'OTPpaHHUKAX

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX,
paccTosiHuEe MEXIY
CKPEIIMBAIOIINMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

74

PaccrosiHue OT TOYKH J10 TUIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

75

Beruncnenue pacctosHUA MEXKIY
CKPELIUBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO TEPIIEHANKYJISIPHON
IJIOCKOCTH

76

77

TpéXrpaHHbli yroy, HepaBeHCTBA IS
TpeXTpaHHbIX yriaoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB U1 TPEXTPAHHOIO yTila

DneMeHTHI CPepUIecKoil TeOMETPHH:
reoIe3NYECKUE JIMHUU Ha 3eMIIE

78

Kontponbras padota "Y1 u




paccrosaHus"

CucreMaTusaiis 3HaHUH

79
"MHOTrorpaHHUK U €ro 3JeMEeHTHI"
20 IInpamupa. Buael nupamun. bubnumoreka [IOK
[IpaBunbHas nupamua https://m.edsoo.ru/fblcd0Oa5
31 [Tpusma. [Ipsimast 1 HaKJIOHHAA
npusMmsbl. [IpaBuibHas npuzma
[IpssMo#t napayenenunen,
82 MPSIMOYTOJIBHBIN MapajlieenuIes,
Ky0
23 Brinykibsie MHOTOrpanHuku. Teopema bubnnoreka [JOK
Diinepa https://m.eds00.ru/074c8865
Beinyxiible MHOrorpanHuku. Teopema
84 Olinepa. IIpaBunpHbIe 1
MOJIyTPAaBUIIbHBIE MHOTOTPaHHUKHU
25 KonrtponbHas pabora
"MHoOrorpaHHuKu"
26 [TonsiTHE BEKTOpA Ha IJIOCKOCTH U B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubmuoreka [IOK
87 Cymna pekTopos https://m.edsocL).Iru/23f4f089
88 PasnocTh BekTOpOB
89 [IpaBuiio napamnenenunena
90 YMHOKEHUE BEKTOpa Ha YUCIIO
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIEXKAIIUX B OAHON bubnnorexa LIOK
https://m.edsoo.ru/a28fd74e
IJIOCKOCTH
92 CkansipHO€ MpOU3BEICHNE




Brruncnenue yria Mexy BeKTOpaMu

93 1
B IIPOCTPAHCTBE

94 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 ngjﬁfﬁgﬁgagmm

95 [Ipocreiimue 3aga4n ¢ BEKTOpaMu 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1

08 O6O6HUIGHI/I€ Y CUCTEMAaTH3aIHS !
3HAHUU

99 O606HvleHI/Ie U CUCTEMATU3ALU |
3HAHUU

100 HroroBast koHTpoIbHAs paboTa 1

101 Hrorosas koHTpoIbHAs paboTa 1

102 O606HvleHI/Ie M CUCTEMATHU3AIHS !
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Jlara uudposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[ToBTOpenue temsl "KoopauHarsl
1 BEKTOpA Ha IJIOCKOCTH U B 1
npocTtpaHcTae"
) [ToBTOpenue temsl "CkassspHoe |
IIPOU3BEICHNE BEKTOPOB"
[ToBTOpenue TeMbl "Beruucienue
3 yria MeXay BEKTOpaMH B 1
npocTpaHcTae”
IToBTOpEeHUE TeMBI "YpaBHEHME
4 MPSAMOM, MPOXOIAIIEN YeEPE3 ABE 1
TOYKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
7 BexropHoe nmpousseeHue 1
g JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE |
IIPOrpaMMUPOBAHHE
10 AHanuTH4yecKnue METOIbl pacuéra |

yria Mexay IpsIMbIMU B




MHOI'OI'paHHHUKaX

AHaJIUTUYECKHE METO/IbI pacuéTa

11 yIjia MeXy MIOCKOCTSIMU B
MHOT'OTPaHHUKAX
12 dopMyia pacCTOSTHUSA OT TOYKH 10
IJIOCKOCTH B KOOP/AMHATaX
13 HaxoxneHue paccTostHui OT TOUKU
110 TUTOCKOCTH B KyOe
HaxoxneHue paccTostHui OT TOUKU
14 JI0 TUIOCKOCTH B MPABUIILHON
nupamujie
15 KonTponbHas padora
"AHanuruyeckas reomerpus”
16 CeueHrs MHOTOTPaHHUKOB: bubnmnorexa [JOK
CTaHIapTHBIE MHOIOTPAHHUKH https://m.edsoo.ru/1d434d0f
17 CeueHnst MHOTOIPaHHUKOB: METOJ
CJIEJIOB
CeueHust MHOTOIPaHHUKOB:
18 CTaHJIapTHBIE INTIOCKOCTH, bubmotexa HOK
. https://m.edsoo.ru/ec26fe5d
NepeceyeHms MPSMBIX U INIOCKOCTEN
19 [TapannenbHble MpsiMbIe U bubmuorexa [IOK
IUIOCKOCTH: MapaJlIeJIbHbIE CEUYEHUS https://m.edsoo.ru/ee1d19b9
20 [TapannensHble NpsiMbIE U
IJIOCKOCTH: PAaCUYET OTHOLUIEHUI
[TapamensHble IpsiMBbIE U
21 IJIOCKOCTH: YTIJIbI MEXAY
CKPEUIMBAIOIIUMHUCS IPSIMBIMU
22 [TepnienaAuKysipHBIE IPSMBIE U




23

24

IJIOCKOCTH: CTaHAPTHBIE ITapbl
MEPIEHIUKYISIPHBIX IUIOCKOCTEN U
HPSIMBIX, CHAMMETPUH
MHOI'OTPaHHUKOB

[leprnieniuKynspHBIC IPSIMbIE U
IJIOCKOCTH: TEOpeMa O Tpex
MePIEHIUKYISIpax
[leprnieHIuKyNpHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHUKAX

bu6nmoreka [IOK
https://m.edsoo.ru/e4972cdc

bubnunoreka LIOK
https://m.edsoo.ru/52188a7d

25

[ToBTOpenue: onaau
MHOTOYTOJEHUKOB, ()OPMYJIBI JIS
TJI0INA N, COOOPaKEHHSI TIOI00MS

bubnunoreka LIOK
https://m.edsoo.ru/9f246736

26

27

28

29

[ToBTOpenue: momanu
MHOTOYTOJLHUKOB, ()OPMYJIBI JISI
TJI0IA 1N, COOOPaKEHUSI TTOT00MS
[ToBTOpEeHMe: mIomaIH
MHOTOYTOJILHUKOB, ()OPMYJIBI JISI
101 1|, COOOpaKEeHUsI TTOT00MS

IInomanu cedenuit MHOT'OT'PaHHUKOB:
IIomaau HOBerHOCTCﬁ, pa3pe3anud

Ha YacTH, COOOpakeHUs MOI00Ms

[Imomaau ceyeHnii MHOTOrPaHHUKOB:
IJIOIIA 1M TOBEPXHOCTEN, pa3pe3aHus

Ha YacTH, COOOpakeHUs MOI00Ms

30

KonTponbnas padota "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOT'PaHHUKOB"




31

32

O6béM Terna. O0beM
MPSIMOYTOJIBHOTO TIapaJuIeIeIe/1a
3amaun 06 yaBoeHUH Kyda, 0
KBaJIpaType Ky0a; 0 TPHCEKIUH yIiia

bub6nmoreka [IOK
https://m.edsoo.ru/26a03fb7

33

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MIPSMOYTOJIBHOTO TIapaJuIeIIeTIIIe /1a

34

35

[TpuknaaHbie 3a1a4u, CBSI3aHHBIC C
BBIUUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO MapasuIeyIenuie/ia

O0BEM npsAMOI TIPU3MBI

bubnuoreka [{OK
https://m.edsoo.ru/79853608

36

37

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BHIYHCIICHUEM 00bEMOB
MIPSIMOM TIPU3MBI

[TpuknaaHble 3ajauu, CBSI3aHHbIE C
00BEMOM MPSIMOH MPU3MBI

bu6nunorexa LIOK
https://m.edsoo.ru/1e053890

bubmmoteka IIOK
https://m.edsoo.ru/482d3f51

38

Brruncnenue o6b€MOB Tel ¢
TIOMOIIBIO OMTPENEITIEHHOTO
uHTerpaiga. O6bEM HaKIIOHHOM
IIPU3MBI

39

Brraucienne 006EMOB TeII C
TIOMOIIBIO OMTPEECIIEHHOTO
unaTerpasa. O0bEM TUpaMuIbl

but6mmorekxa [IOK
https://m.edsoo.ru/235171b3

40

®dopmyrna 00bEMa MUpPaMUIbL.
OTHomIeHNEe 00BHEMOB TUPAMHUT C
00IIUM yTIIOM

bubnunorexa LIOK
https://m.edsoo.ru/f47dfefd

41

®opmyna 00bEMa MUPaAMUIBL.




42

OtHoeHre 00bEMOB MUPAMHU]L C
O0IIKM YTTIOM

CtepeoMeTpHUYecKHe 3a1auH,
CBSI3aHHbIEC C 00bEMaMH HAKJIOHHOM
HPU3MBI

43

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00bEMaMU TUPAMU/TBI

44

45

46

[IpukitagHeie 3a1a4u 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOHW TIPU3MBI
[Ipuknagabie 3a1a9u 10 TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM MTUPAMUIBI

[Tpumenenne o0bEMOB. Boruncienne
paccTostHUSA 10 IIIOCKOCTH

47

48

49

50

Kontponbnas padota "O0bEM
MHOrOrpaHHuka"

[{unnuapuyeckas HIOBEPXHOCTb,
o0pa3yrolne MUIMHIPHIECKOI
MTOBEPXHOCTH

Hunuaap. Ipamoi kpyrosou
mHAp. [1nomans noBepxXHOCTH
HWIAHAPA

Konnueckas noBEpXHOCTB,
o0pa3yroIre KOHUIeCKOn
nosepxHocTu. Konyc

but6mmorekxa [IOK
https://m.edsoo.ru/6054b8c1

but6mmorexa [IOK
https://m.edsoo.ru/c94ba09b

51

CedeHue KOHyca MIOCKOCTHIO,
napajuieNIbHOM MII0CKOCTH OCHOBAHUS




52

53

VYceu€nnslii konyc. M3o0paxkenune
KOHYCOB M YCEUEHHBIX KOHYCOB

[Tnomaae 60KOBOM MOBEPXHOCTH H
MTOJTHOW MTOBEPXHOCTH KOHYyCa

bub6nmoreka [IOK
https://m.edsoo.ru/1468bab3
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55

56

57

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYCa

CrepeoMeTrpuuecKkue 3aaun Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
IIOCTPOECHUEM CEYEHUHN HUIMHAPA,
KOHYCa

CrepeoMeTrpuuecKkue 3aa4n Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUHN HUINHAPA,
KOHYCa

HpI/IKJ'Ia,I[HLIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaIlHI)Ie 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

bu6nunorexa LIOK
https://m.edsoo.ru/0341bc2b

60

Ilepeceuenue ceps! u mapa ¢
mwiockocThio. Kacanue mapa u cdepsl
IJI0CKOCThI0. Bua u n3obpaxkenue
mapa

but6mmorexa [IOK
https://m.edsoo.ru/bed12a43

61

[Tepecedenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u cdepsl
MJIOCKOCTHI0. B 1 n3o0pakenue
mapa




62

63

64

65

66

VYpasuenue chepsl. [Lnomanp cheps
U e€ yacTeu

Cummetpus cdepsl U mapa

CrepeomeTpuueckme 3aauu Ha
JI0KAa3aTeJIbCTBO U BHIYMCIICHHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CEpOit U MIapoM,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

[TpukinagHbIe 3a0a49H, CBSI3aHHBIE CO
cdepoii u mapom

bu6nmoreka [IOK
https://m.edsoo.ru/bc15f7f2

67

[ToBTOpEHME: OKPYHKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaHJIapTHBIE MTOA00US

68

69

70

Pazmmunblie KOM6I/IHaHI/II/I TCII
Bpali€HusA 1 MHOTOT'PaHHUKOB

3amauu no Teme "Tena u
MOBEPXHOCTHU BpauieHus"
3agaun o reme "Tena u
MOBEPXHOCTHU BpauieHus"

71

KonTponbnas padora "Tena u
MOBEPXHOCTH BpalieHus"

72

O6béM mummHIpa. Teopema 06




73

00BEME MPSAMOTO ITUITUHIPA

Brruucienue 00bEMOB TEII C
[TOMOIIBIO OMPEIEIEHHOTO
uaTerpaiga. O0bEM KoHyca

bubnunoreka LIOK
https://m.edsoo.ru/26a03fb7

74

75

76

77

78

79

[Tmomaan OOKOBOH U TIOTHOM
MOBEPXHOCTH KOHYCa

CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
HUAJTUHIpPA, KOHYCa

[Ipuknagabie 3a1a9u 10 TEME
"OOBEMBI M TUIOIIAIH IOBEPXHOCTEH

TCI

OO0BEM MmIapa ¥ mapoBOro CEKTopa.
Teopema 06 06wéme mapa. [Inomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB
IIapa, mapoBOro CerMeHTa u
IIapOBOTO CEKTOpPa

[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TeNn'", CBSI3aHHBIC C
00BEMOM I1apa M MUIOIIAbI0 CPEpHI.
CoOTHOIICHUS MEXTY TLTOMIAISIMHI
MMOBEPXHOCTEH U 00BbEMaMH
MOAOOHBIX TEJ

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o6nEma mpu moo0uu.
CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C BHIYHCIICHUEM 00bEMOB
TeJl U IUIOIAJEH MTOBEPXHOCTEN

bubnunorexa LIOK
https://m.edsoo.ru/d189bde2




80

81

82

83

Kontposnbnas pabdota "[lnomann
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

n

TCI

JIBM>KeHUS IPOCTPAHCTBA.
Otobpaxxenus. [IBrxeHus u
paBeHcTBO (puryp. OOmIMe CBOMCTBA
NBIDKCHUHU

Bupl nBukeHnil: napauienbHbII
MepPEHOC, IEHTpaIbHas CHMMETPHS,
3epKaJibHasi CHMMETPHSI, TTIOBOPOT
BOKPYT NPSIMOM

[IpeobpaszoBanus mompoowus. [Ipsmas u

cdepa Diinepa

84

85

86

87

I'eomeTpuueckue 3amaun Ha
IMPUMCHCHUC IBVIKCHUS

KonTtponbHas pabota "BekTops! B
nmpocTpaHcTae”

O6o061maromiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reometrpuu 10—11 kmaccos,
CHUCTEMAaTH3alMsl 3HAaHUM:
"[TapanienbHOCTb NPSAMBIX U
IJTOCKOCTEH B MPOCTpaHCTBE"

O6o6m1aromee nosropenue 11
MIOHATHUI U METO/IOB Kypca
reomerpun 10-11 xnaccos,
CUCTEeMaTu3alus 3HaHUi: "BekTopbl
B MpocTpaHcTre"

but6mmorekxa [IOK
https://m.edsoo.ru/4dffda97

bubnunorexa LIOK
https://m.edsoo.ru/74b2ad91




88

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuu 10—11 kinaccos,
cUCTeMaTu3auus 3HaHuii: "BekTopbl
B IIpocTpaHcTBe"

&9

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucteMaTtuzanus 3Hanuii: "O0bem
MHOrorpaHHuka"

bubnuoreka [{OK
https://m.edsoo.ru/1780ba5d

90

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucreMaru3anusa 3HaHui: "O0beM
MHOrorpaHHuka"

bubnuoreka [{OK
https://m.edso00.ru/078cd 184

91

Oo6o06m1aromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
cucreMmarusanusa 3Hagui: "[lnomann
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

bu6nmorexa LIOK
https://m.edsoo.ru/7491efeQ

92

O6o61matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cuctemaruianus 3Haaud: "[lomann
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX

TCI

93

HroroBast koHTpoabHAs paboTa

94

HToroBas KOHTpOJIbHASA paboTa




95

96

97

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu|

HcTopust pa3BUTHS CTEpEOMETPHUH
KaK HayKd U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKU U €€ pojb B Pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bubnunoreka LIOK
https://m.edsoo.ru/Occ5céfe

bubnunoreka LIOK
https://m.edsoo.ru/239c¢8cb4

98

Hcropus pa3sBUTHS CTEPEOMETPUN
KaK HayKU U €€ pojib B Pa3BUTHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

bubnunoreka LIOK
https://m.edsoo.ru/65¢6b106

99

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKHU U €€ pojb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

bu6mmoreka IIOK
https://m.edsoo.ru/258fc245

100

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

101

Hcropus pa3sBUTHS CTEpEOMETPUH
KaK HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U




‘ KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KIIACC
Koa .
IIpoBepsiemble npeMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NMPoBePSIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero odopa3oBanusi
pe3yjabTara
7 I'eomeTpus
7.1 OrnepupoBaTh MOHATHAMU: TOYKA, MPSAMasi, INIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUU M CJECACTBUS M3 HHUX MPU PELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATHAMHU: TAPAIIEIBHOCTh U MEPHEHIUKYISIPHOCTH
' HPSAMBIX U IIOCKOCTEH
74 KnaccudumupoBarh B3auMHOE paCIlONIOKEHUE MPSIMBIX H IIJIOCKOCTCH B
’ IPOCTPAHCTBE
OrnepupoBaTh MOHATHSIMHU: JIBYTPAHHBIM YyTroJl, TPaHH JIBYIPAHHOTO YTJIa,
7.5 pebpo IBYrpaHHOIO yIiia, JIMHEWHBIN Yroy ABYTPaHHOIO yIiia, TpaaycHas
Mepa JBYTrpaHHOro yria
76 OnepupoBaTh TOHSTHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBINA
' MHOTOI'PaHHUK, YJIEMEHTHl MHOTOIPAHHUKA, TPABUILHBI MHOTOTPAHHUK
77 Pacnio3naBaTth OCHOBHBIE BHIBl MHOTOTPAHHHUKOB (MMpaMuja, IpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieenume;, Ky0)
KnaccudumupoBate  MHOTOTpAaHHUKHM,  BBIOMpas ~ OCHOBaHUSA  JJIs
7.8 KJacCU(pUKalUU (BBIMYKIbIE U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPABUIHHBIE
MHOTOTPaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJlIeNICIIUIIC Ib] )
7.9 OnepupoBaTh NOHATHAMU: CEKYIIas IIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
710 OOBSCHATh MPUHIIMIIBI TIOCTPOCHHS CEYCHU MHOTOTPAHHUKOB, UCIIOJb3YS
' METOJ CIIEI0B
CTtpouTh ceueHHUs MHOTOTPAHHMKOB METOJOM CJIEJIOB, BBITOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP:
BU/JI CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYMH IO oOpas3iam
WU aJdrOpuTMaM, TPUMEHSS W3BECTHBIE AHATUTUYECKUE METOJbl TpH
7.12 pEUICHNH  CTaHJAPTHBIX MATEMATHYECKWX 3aJa4 Ha  BBIYMCIICHUE
PACCTOSIHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
TIJIOCKOCTH, MKy CKPEIIMBAIOITUMUCS TPSIMBIMA
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYWH IO oOpas3iam
7.13 WU aJdTOpUTMaM, TPHUMEHSS W3BECTHHIE AHATUTUYCCKUE METOIbI TIpU

pPEIICHUN CTAaHAAPTHBIX MAaTCMATUYCCKHUX 3aaad Ha BBIYHUCICHUC YIJIOB




MEXY CKpPCLIUBAIOIIUMUCS IPAMBIMUA, MEXKIAY IpPSMOHM U INIOCKOCTBIO,
MEXIY IIIOCKOCTSAMU, ABYTPAaHHBIX YIJIOB

Boruucisats 00bEMBI U TIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,

7.14 nupamMuia) ¢ MpUMEHEHUEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb M
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPBI
W3BnekaTtb, mnpeoOpa3oBbIBaTb W HMHTEPIPETUPOBATH HH(OOPMALMIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTAaBICHHYIO Ha
4epTeKax U pUCyHKax
[TpumensaTs reomerpuyeckue (GakThl Ui PELIEHUS CTEPEOMETPUUYECKHUX
7.17 3ajjad, MOPEANONaralolliiX HECKOJbKO IIAroB pPELICHMs, €CIH YCIOBUS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 [TpumensaTs mpocTeiliine MNpOrpaMMHBIE CpPEeICTBA U AJIEKTPOHHO-
' KOMMYHHKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYECKHX 3a1a4
719 [TpuBOIUTE HpUMEpPbl MaTEMAaTUYECKHUX 3aKOHOMEPHOCTEM B IMpUpPOAE U
' JKU3HHU, PacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpyMeHsTh MONy4YEeHHbIE 3HAHUS HA MPaKTHKE: aHAJIW3UPOBATh peajbHbIC
CUTYyalluu ¥ MPUMEHATh U3yUCHHbIEC TIOHATHS B MPOLECCE MMOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallud Ha S3BIKE T'€OMETPUM, MCCIIEIOBaTh IIOCTPOCHHBIE MOJAEIN C
UCIOJIb30BAHUEM I€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBsS3aHHble C  HaXOXXICHUEM
reOMETPUUYECKUX BEJINYUH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUSI OCHOBHOI
NpoBepsIeMOro .
00pa3oBaTeILHON NPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIUHIPHUYECKAss MOBEPXHOCTb, 0Opa3yrolue
6.1 LIWIMHJIPUYECKON TIOBEPXHOCTH, IIWIMHJAP, KOHWUYECKas IIOBEPXHOCTD,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaieHus (IHIMHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CITOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBaHKE CErMEHTa, BbICOTA
6.5 CErMEeHTa, IIAapOBOH CIIOI, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO

CJ1051, IIAPOBOU CEKTOP




6.6

Bbraucnsate 00bEMBI M IUIOMIAMM  TMOBEPXHOCTEH Tell  BpalleHUs,
T€OMETPUUYECKUX TEJ C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBaTh NOHATHSAMH: MHOTOTPAaHHMK, BIHMCAaHHBIK B cdepy W
ONKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOTPAHHHUK WJIH TEIO
BpallCHUs

6.8

BEIMHCHSATE COOTHOIICHHSI MEXKY TIOMIAASIMH IMOBEPXHOCTEH U 00BEMaMu
MOAOOHBIX TEN

6.9

N3o6paxarh u3zydyaemble GUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbmonHATe  (BBIHOCHBIE) IUIOCKME UEPTEKUM W3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUIyp: BUI CBEpXY, COOKY, CHH3Y; CTPOUTh CEUYEHHUS Tej
BpallleHus

6.11

W3BnekaTb, WHTEPIPETHPOBATH M MPEeoOpa3oBBIBATh WH(POPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeJCTaBICHHYI0 Ha
YepTekax U pUCyHKax

6.12

[TpumensTp reoMeTpuveckne (aKThl Ui PEUICHHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEAIOJIaraloluX HECKOJIBKO INAaroB pEIICHUsS, €CIU YCIOBUS
IPUMEHEHHUs 3aJJaHbl B IBHOH (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOMHATE JICHCTBUS CIIOXKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha 4YHCIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHU
o0JramaoT

6.15

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA ITPH CIIOKECHUNU BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOpPA, YIroJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

Haxoauth cymMy BEKTOpPOB M MpOM3BEIACHHE BEKTOpPa HA YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJISpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

33}13B3TI) IIJIOCKOCTH YPAaBHCHHUEM B )ICKapTOBOﬁ CUCTCMEC KOOpANHAT

6.19

Peniate HpOCTCfII.HHG TCOMECTPHUICCKUC 3a/la4 HAa IMPUMCHCHUC BCKTOPHO-
KOOpPAWHATHOTO METOAa

6.20

Pemate 3amauM Ha [0Ka3aTEILCTBO MAaTEMaTHYECKHX OTHOIICHUH U
HAXO0XJICHWE TE€OMETPHUYECKUX BEIUYHMH IO 00pasliaM WU aliropuTMawm,
OPUMEHSISI  U3BECTHBIE  METOAbl  MPU  PEIIeHUH  CTaHJapTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

[IpuMeHATs mpocTeMIIHe MpPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBOoAMTE NpHUMEpPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEW B NIPHUPOAE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UICKYCCTBE




6.23

ITpyMeHsTh MOydYEeHHbIE 3HAHWS HA MPAKTHKE: aHAJIM3MPOBATh peajbHbIC
CUTYyalluu U NPUMEHITh U3YUYCHHbBIEC NIOHATHUS B IIPOLIECCE MMOMCKA PELICHUS
MaTeMaTHu4eckKu cPopMyIUpPOBaHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIE
CUTyallUM Ha $3bIKE T'€OMETPHUM, HMCCIIEIOBAaTh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, arrapaTa aareOpsl,
pemars  MpakTUYEeCKHME  3aJaud,  CBA3aHHbBIE C  HAXOXJICHHUEM

TCOMECTPHUICCKUX BCININH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

['eomeTpus

7.1

OcHOBHbBIE TOHSATHS cTepeoMeTpur. Touka, mnpsMas, IUIOCKOCTh, HPOCTPAHCTBO.
[TonsiTrie 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIIEJCTBUS U3 HUX

7.2

B3anmMHOe pacrionokeHue npsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, TTapaJICIIbHbIC
N CKpCIIMBAIOIIHECA  MPAMBIC. Hap AJUICJIBHOCTh  MMPAMBIX HW  IINIOCKOCT el B
IIPOCTPAHCTBE: IAapaJUICIbHBIE NPSAMBIE B I[POCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
NpsMBIX, [APAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJIBIC COHAIIPaBJICHHBIMU
CTOpPOHAaMH, Yrojl MEXIy HpsIMBIMH B mpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEH:
napajuieibHble IUIOCKOCTH, CBOMICTBAa NapajUlesibHBIX IulockocTel. [Ipocreitmme
MPOCTPAHCTBEHHbIE (UTYpPbHl Ha IUJIOCKOCTH: TEeTpadap, KyO, mapauienenunen,
MOCTPOEHUE CEUYECHUI

7.3

[lepnieHOAUKYIAPHOCTE MNPSAMOM M IUIOCKOCTH: MEPHEHAMKYJISAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MPsIMBIEC NapajuleibHbIe U MEPIEHANKYIAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTU NPSMOM U INIOCKOCTH, T€OpeMa O NPSIMON MEpPHEHANKYIAPHON
IJIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIrOJI MEKAY NMPAMON U IUIOCKOCTBIO, IBYI'PaHHBIN
YTOJ1, JMHEHHBIN yroi ABYTPAaHHOIO yria. [lepneHaukyisp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT IPSIMOM /10 MJIOCKOCTH, MPOEKLUs GUTYypbl Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MJIOCKOCTEM: MPU3HAK MEPIEHIUKYIISIPHOCTH ABYX
mockocTel. Teopema o TPEX MeprneHauKyIsIpax

7.4

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE DJIEMEHTbl MHOTOIDAaHHMKA, BBIITYKJIbIE U
HEBBIIIYKJIbIE MHOTOIPAaHHHMKHM, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
IIOJIHAsL ITOBEPXHOCTH Ipu3Mel. [lapamienenumnesn, NpsAMOyroibHbIA NapajlIenenunes u
ero cpoucrBa. [Iupamunaa: n-yroybHas nmUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMUJBI,
OOKOBasi M MOJHAs MOBEPXHOCTb MUPAMHJbI, NpaBUWIbHAsA M yCEUEHHas MUpPaMUA.
OnemMeHTbl Npu3Mbl M nupamuzabl. [IpaBWiIBHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPaBUJILHOTO MHOIOIPAHHMKA, IIpaBUjIbHAs IMpU3Ma M IPAaBWIbHAS MUPAMHUIA,
IpaBWJIbHAs TPEYrojibHasg MUpaMUJa U IPaBWIbHBIA TeTpasap, kyO. [IpeacraBnenue o
MIPaBUJIBHBIX MHOTOTPAaHHHKAaX: OKTa’Ap, MAOAEKa’ap U Hukocadapyrue CedeHus
MIPU3MBI U TUPAMU b

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, Hp}IMOﬁ, IIJIOCKOCTH.
DIeMEHTHI CUMMCETpPUHU B nmupaMujaax, napauiCicnmicaax, IMpaBUJIbHBIX
MHOTI'OI'paHHUKAaXxX

7.6

Briunciaenue 31€MEHTOB MHOTOT PAHHUKOB: pe6pa, AuaroHajiv, yrJbl. IInomane
OOKOBOM IMMOBCPXHOCTU U MOJTHOH MOBEPXHOCTHU l'[pf[MOfI IMPU3MBI, IJI0IIab OCHOBaHHﬁ,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsAMOii Tpu3Mbl. [1no1mans O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIbHOM NHpaMHUIbI, TEOpeMa O IUIOUIAJNA YCEYEHHOH INUPaMHIBIL.
[Tonsitue 06 00bEMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOMICHHS] MEXAY IUIOMAIASIMI MMOBEPXHOCTEH,
00BpEMaMU ITOOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomerpus

6.1

[unmmaapudeckas MOBEPXHOCTh, 00pa3yIOMIKe MIJIUHIPHYECKONW MOBEPXHOCTH, OCh
LHWIMHIPUYECKON MOBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBask MOBEPXHOCTD,
00pa3yromias u OCh, IJIOMIA > OOKOBOM H MOJIHON TTOBEPXHOCTH

6.2

Konnueckast moBepXxHOCTh, 00pa3yrolie KOHMYECKOH MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOW moBepXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 0Opa3yromiasi U OcCh,
IJI0maas OOKOBOM M TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paguyc, Juamerp, IIOMAas MOBEepXHOCTH ceprl. BanmHoe
pacriosio’)keHre cepbl U IIIOCKOCTH, KacaTeslbHas IJIOCKOCTh K cdepe, IUIomaab

cepsl

6.4

I/I306pa)KeHI/Ie TCJI BpalllCHUS Ha IIJIOCKOCTH. PaBBépTKa OUIMHApPA U KOHYCa

6.5

KoM0OuHamu ten BpauieHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJIO0
cdepsl, cepa, BucaHHAs B MHOTOI'PAaHHMK, WIIM TEJIO BPALLICHUS

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOiMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBPHOTO TapajuieNienunena u cineacTeus u3 He€. OOBEM IITMHIPA, KOHYCA.
O6béM mapa ¥ momaab cepsl

6.7

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEX1Y IUIOLIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

6.8

Ceuenns HUJIMHApA (HapannenLHo U TNCPHCHAUKYIAPHO OCI/I), CCUCHHUA KOHYCa
(napanneanoe OCHOBAHUIO U ITPOXOAAIICC YCPE3 BepH_II/IHY), CCUCHUA LIapa

6.9

Bektop Ha miockocty M B npocTtpaHCTBE. CIIO)KEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

HpﬁMoyr OJIbHagd CHUCTEMA KOOPAHWHAT B IMPOCTPAHCTBE. KOOpI[I/IHaTLI BCKTOpa.
HpOCTCI‘/’II_HI/IC 3aauyu B KOOpAWHATax. Yron MCKAY BCKTOpaMHu. CKaJ'I}IpHOC
MMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY NPAMBIMU H IINIOCKOCTAMU.
KOOleHHElTHO-BCKTOpHLIfI MCTO/ IpU PCIICHHUU I'COMCTPUICCKHUX 3a/1av




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh IOHATHUAMU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, MPUBOAUTH IHPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXKXECTBO, IMOAMHOXCECTBO, OIICpalliyi HaJl MHOXCCTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3aa4, B TOM
qHclie U3 IPYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, WUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JIenuTenab W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3zoBaHus
BBID@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nociaeca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMETpuICCKad




mporpeccusi, OECKOHEYHO YOBIBaloOmas TreoMEeTpUUYecKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCTPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM; YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, MX CHUCTCMbI IJId PCIICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacreit HAaYKH U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GbyHKLIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeNEHHbIN
MHTErpajl; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATh  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMHA, HAXOAWUTh ypaBHEHME KacaTeJbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE HCIONB30BaTh MPOU3BOJHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HA4YeHUs (QYHKIHUH;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM arlapara MaTeMaTHYecKOro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJISi HAXOXICHHUS HAWIy4dlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3HYeCKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpasa; MPUBOAUTH MPUMEPhl MaTEMaTHYECKOrO0 MOJETUPOBAaHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, NP
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3a7ad U3 peabHOU
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKku (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIEI0BATh IIOJYYEHHOE DCIICHUE U
OLICHUBAaTh IPaBJONOAOOHOCTh PE3YIbTAaTOB;, YMEHHME MOJEINPOBAThH
peanbHBIE CUTYyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe W3BIIEKaTh, MHTEPIPETHPOBATH
nH(pOpMalLnIo, NMPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKarOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIAThH
uHpOpMaNMI0O C TOMOMIBI TabJWIl W JWarpaMM; HCCIIEeIOBaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C NpPUMEHEHHEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; rpaUueCcKu HCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IMOMOUIBIO JUarpaMm pacCCruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIIATH




BEPOSITHOCTh C HCIOJIB30BAaHHEM TpaUUeCKHX METOJ0B, HPUMEHSTH
GOpMyIIBI CIOXKECHHSI W YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPAaCHpeesieHHe BEPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIy4allHOW  BENMYMHBI, (QYHKIHUW  pacHpeAeieHUs W  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHN Il PEIICHUs 3ajad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COYCTAHUE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH HOqueHHLIﬁ pe3yiibTaTt

YMeHHe onepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKpPEeIUBAOIIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSMH,
pacCTosIHUE OT TOYKHM JO IUIOCKOCTH, PAacCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, Opu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHsI KOHyCa M IHIMHIPA,

napaujiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYyCa, YMEHHE CTPOUTb CEueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C ITOMOILIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeneHus U3ydaeMbIX (PUryp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
ompoBepraTh HX; yMEHHE NPOBOAUTH Kiaccudukanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA MIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, TOAO00HBIE (GUTYPBI;, yMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B TMPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TIPH
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHUYSCKHE BEIMYMHBI (IJIMHA, YTOJI,
I0IaAb, 00BEM) IIPU PEIICHUU 33/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYHUHBI
(mMHA, yroj, IUIOMIAAb, OOBEM, IUIOMIAJIb MOBEPXHOCTH), HCHOJIB3YS
U3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMHUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUIomaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIApaJUIeNICIIUIe/Ia, TUPAMUIBI, TPU3MBI, I[THJIMHJIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

13

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/IC}7,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIB30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpyTUx y‘~I€6HBIX npeaMcToOB

YMmenue BLI6I/IpaTB HOI[XO):[SIH_IPIP'I METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TPHUPOAHBIX U 06H1€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IPOSBJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPBI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOM MaTeMAaTHUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  yncna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOHM, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nenbiM nokaszareneM. CTelneHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuxk€HHble BRIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHeHUs
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpuia cucteMsl JTMHEHHBIX ypaBHeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHHUMYMBl QyHKIuH. Haumbonbpliee m HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
13 CreneHHass GyHKIMS C HaTypaJbHBIM M II€JBbIM TOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[lpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxokaeHne HauOOIbIIero U HAaUMEHBIEro 3HA4YeHUs (QYHKIMH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* Maremaruka: anredpa v Hauajga MaTEMaTUYECKOTO aHaIKN3a, T€OMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byty3os B.®., Kagomues C.b. u np.

AxknronepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
e Maremaruka: anredpa v Hayajaa MaTeMaTHYECKOTO aHAJIN3a, TE€OMETPHS.
I'eometpusi: 10—11-e xaccel : 6a30BbIN U YIITYOJIEHHBIA YPOBHU :
MeToan4Yeckue pekoMenianuu K yueounky JI. C. AranacsiHa, B. @.

byry3osa, C. b. Kagomuesa u np. — Mocksa : [IpocBemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1 bubnmoreka LHOK https://m.edsoo.ru/

2 https://uchitelya.com/matematika/

3 https://urok.1sept.ru/

4 https://resh.edu.ru/

5 https://4ege.ru/gia-matematika/
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