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MOSACHUTEJIBHASA 3AIINCKA
PaGouas mporpamma yueOHoro mnpenmera «['eomeTpus. YriryOieHHBIN
YPOBEHB)» Ha YpPOBHE CPETHET0 00IIero 00pa3oBanus pa3paboTaHa B COOTBETCTBUU
c

1) ®I'OC COO, yTBepkACHHBIM MpHKa3oM MuHHUCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®enepannu ot 17.05. 2012 r. Ne 413 (¢ u3BMEHEHUSIMU OT
12.08.2022) ¢ yuerom ®OII COO, yTBepk1€HHON NpHKa3oM MuHucTepcTBa
npocsenieHust PO ot 18.05.2023 Ne371;

2) TlopsakoM OpraHU3aIiK U OCYIIECTBICHUS 00pa30BaTEIbHOMN JIEATEIBHOCTH
0 OCHOBHBIM 00111€00pa30BaTeIbHBIM IpOrpaMMaM — 00pa30BaTEIbHBIM
nporpaMmaM HadyaJlbHOTO O0IIEero, OCHOBHOTO OOIIEr0 U CPEIHEro OOIIero
oOpa3oBaHuUs, YTBEPKICHHBIM MPUKa3oM MuHuUcCTepcTBa npocBeiieHns PO
oT 22.03.2021 Ne 115;

3) IlpuMmepHOi mMporpaMMbl BOCHHTAHHUS, C YYETOM pacmpeleaEHHBIX 10
KJlaccaM TpOBEpsieMbIX TPEeOOBaHMN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeILHON TPOrpaMMbl CPETHETO OOIIEro 00pa30BaHMUS;

4) OOpa3oBaTelbHOW IMPOrpaMMOl cpeaHero oOmiero oobpasoBanus MBOY
MAIJL

["'eoMeTpus sBIIsI€TCA OHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIETO

oOpa3oBaHHUs, TaK KaK OOECIEUYMBAET BO3MOXXHOCTh U3YUYEHHUS JAUCIUILIINH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBIIIUTICHHE, (HOPMUPYEMOE MPU U3yUSHUH 00YyJarOIITUMUCS
MOHATUMHBIX OCHOB T'€OMETPHUHU, MPU JOKA3aTEIBCTBE TEOPEM M IMOCTPOCHUU
[EMOYKH JIOTUYECKUX YTBEPXKACHUHN MPU PEIICHUN Te€OMETPUIECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCHOJBb3YIOTCS MpHU
pEIICHUH 33a4 €CTeCTBEHHO-HAYYHOTO 1IUKJIa, B YACTHOCTH (DU3NYECKUX 3a]1a4.
[{ens ocBoeHUst mporpaMMbl yaeOHOro Kypca «I'eomeTpusi» Ha yriayOoaéHHOM
YPOBHE — Pa3BUTHUE UHIUBUIYAIBHBIX CIOCOOHOCTEN 00yJaroNuXcs MPU U3YUEHUU
r€OMETPUHM, KaK COCTaBJSONIeH TmpeaMeTrHod obnactu «Marematuka U
nHpopMaTHKa» yepes odecrnedeHrne BO3MOKHOCTH MMPUOOPETEHUS M UCITOIb30BaHUS
Oomee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U JICUCTBUH, CICIIM(PUIHBIX TEOMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOro MPOodecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
WCIIOJIb30BaHUEM MAaTEeMaTHKH.
[IpuopuTeTHBIMU 3aJa4yaMy Kypca T€OMETPUU Ha YriayOJIéHHOM YpOBHE,
PaACHIMPSIONIMMH ¥ YCUIIUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:
pacuIMpeHue MpeICTaBICHUs O TEOMETPUU KaK YacTH MUPOBOM KYJIbTYpPbl U
dbopMUpOBaHHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;
dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIITUX MATEeMATHUYECKUX MOJEIAX, MO3BOJIAIONIMX OMHUCHIBATh U H3y4aTh
pa3HbI€ SIBJICHUS OKPY’KAIOUIEr0 MUPA, 3HAHUE MOHATUITHOTO ammapara o pa3aeiy
«CtepeoMeTpus» y4eOHOTO Kypca T€OMETPHUH;



dbopMHUpOBaHWE ~ yYMEHHS  BJIAJETh  OCHOBHBIMH  TOHSATHUSMH O
MIPOCTPAHCTBEHHBIX (PUTypaXx W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyT ¥ YMEHHE WX TPHUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMBI M HAXOIUTh
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHE YMEHHS paclio3HaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MHUpE MHOTOTPAaHHHMKU M Tella BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJEIIH;

dbopMHpoBaHUE MOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TeOpuil, GOpMUpOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEICHUHN PACCYKIACHUM;

dbopMupoBaHUE YMEHHS BIAJETh METOJAMM JI0KA3aTEJIbCTB M aJIrOPUTMOB
pelIeHns, YMEHUS KX IPUMEHSITh, IPOBOJIUTH JIOKA3aTEIbHbBIC PACCYKICHUS B XOJI€
pELIECHUs] CTEPEOMETPUUYECKUX 3aJady U 3aJad C MPAKTUYECKHM COJIEPKAHUEM,
dbopMupoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IIPH
000CHOBaHUHU MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATUKHU B MPOBEICHUHN
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTYaIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM 00yYaronIMXcsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHS], THTEPECA K U3YUYECHUIO T€OMETPUU;

dbopmupoBaHUe (PYHKIMOHAIBHOW TPaMOTHOCTH, PEJIICBAHTHONW TE€OMETPHHU:
YMEHHUSI DPACloO3HABaTh TMPOSIBICHUS T'E€OMETPUUYECKUX TOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEaNbHBIX KU3HEHHBIX CUTYalUSX U MPU U3YUYECHHH JIPYTHUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEANBbHBIX CUTYallUid, HCCIEIOBAHMS TMOCTPOEHHBIX MOJIEIIEH,
WHTEpIIPETALUU MOTYYSHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIepKaTEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBusroTCs: «[IpsiMble W IJIOCKOCTH B TPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl HW  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T€OMETPUH Ha Yri1yOJEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJIEp>KaTEIbHBIM JMHHUSM Y4eOHOro Kypca, a
dbopMHpOBaHHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSM, HO U 1O rojgam oOydenus. Coneprkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOi paboyeit
POTPaMMBI, pacHpeNeEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM O0YYarOIITHECs
oOpamaquch HEOJHOKpPAaTHO. JTO  TO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH NOHATHUSMHU U HaBBIKAMH IOCIIEIOBATENIBHO U MOCTYIATENbHO, C



COOJIOICHHEM TIPUHIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yYaIOMIUXCS, PACHIUPAS U YIiyOssis
e€, 00pasys MPOYHbIE MHOKECTBECHHBIE CBSI3H.

[Tepexon kK M3y4CHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE IMO3BOJISICT:

co3marth  ychmoBHS s AuddepeHnuanuu  o0ydeHHUs, IMOCTPOSHUS
WHAMBUIYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUUTh YriIyOJIE€HHOE
U3y4eHHE TEOMETPHUU KaK COCTaBJISAIONIeH yueOHOro npeamera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHUIO HM3yUeHHUS MaTeMaTHKH C
yuétoMm BbIOOpa Oymymiel mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXIY
o01muM 1 podecCHOHATBHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpus» Ha yriayOJaEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 4aca B HEJIEJIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapannenpsHOCTh MPAMBIX U IIOCKOCTEN B IIPOCTPAHCTBE: MapAJLIICIIbHBIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJlJIENbHOTO MPOEKTUpOBaHUs. I300pakeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MNapajiesenunen,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB U CUHYCOB I TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenuner, TpsAMOYTOJIbHBIN NTapaJJIETIEUIE] U €r0 cBoMcTBa. KpaTuanmme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUiIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
[IpaBriibHBIE MHOTOIDAHHUKM: NPAaBUJIbHAs NPU3Ma W IIpaBWIbHAsA INHPAMHUAA,



IpaBWJIbHASA TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanpe OOKOBOM MOBEPXHOCTH U MOJHOM MMOBEPXHOCTH MPSIMON IPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUss B IPAaBWJIBHOM MHOTOIPDAHHUKE: CHUMMETPHS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEAPHBIC, COHAIPAaBIEHHBICE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBfA3b MEXIy KOOPAMHATAMHM BEKTOpPA H
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxeHnue cepbl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO TMapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tonobue B mpoctpanctBe. OTHOmIEHHE OOBEMOB, IUIOMIANEH TMOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJyienbHO MW MEPHEHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuiesibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepanny HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHus W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUKCKOT0 00IECTBA, IPEACTABIEHUE O MATEMATUYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrMX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKECHUN HAYKU U JEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHITUU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
pasnmuyHbiM  cpepaM  MPOPECCUOHAIBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA NPOTSKEHUM BCEU JKU3HH, TOTOBHOCTH K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE rI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUIS Pa3BUTHUS LIMBUJIN3ALIMH, OBJIAJICHUE SI3bIKOM MAaTEMaTUKW U MaTEMaTH4YECKOM
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble Jiornyeckue AeMCTBUA:

BBISIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 000OIIEHUS M CpaBHEHHUSI, KpUTESPUH IIPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, Mpejiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIMIO, TPUBOUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHHUS U BBIBOJBI IO pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora ¢ nundopmanueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJAae€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aITOPUTM PELICHH 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BIAJE€Th HABBIKAMHM  IIO3HABATENbHOM  pedekcuu Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBAPUBATHCS, 00CYXKAATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTHMH YI€HAMHU KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIA1A
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTRBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHUE (PUTYP HA TUIOCKOCTb, BBIIIOJIHATH U300pakeHus: PUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAU  TIOBEPXHOCTEH  MHOTOIPAaHHUKOB  (Ipu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOLIMMHU BEKTOpam U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0KJEHUE FEOMETPUUYECKUX BEIMUMH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIC MOHSTUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTu QyHIAMEHTA PA3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IHJIAHIPUYIECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalleHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TEJl BPALICHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPIHUHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TMOHSATUSIMHU, CBS3aHHBIMU C JBH)KEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUS ITUIUHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEHN MIIIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JIOKa3aTeNbCTBO MAaTEeMATHUECKUX OTHOIICHHHA W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLICHWBaTh peadbHBbIC CHUTYallMH, MPUMEHSATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEeOopeM, ammapara aiareopbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
1 BBenenue B ctepeoMeTputo 21 1 https://goo.su/er2xKoG
B
5 3aMMHOE PacIoJIOKEHUE IPSIMBIX B 5 httns://g00.5u/er2xKoG
MIPOCTPAHCTBE
Y .
3 apaJuIeIbHOCTD MPSIMBIX U IJIOCKOCTEN B 9 1 https://g00.su/er2xKoG
IIPOCTPAHCTBE
I1
4 epneHHHIfyMpHOCTB TPAMBIX 1 25 1 https://goo.su/er2xKoG
IIJIOCKOCTEH B IPOCTPAHCTBE
VYTIIbI U paccTOSTHUS 16 1 https://goo.su/er2xKoG
MHororpanHuku 7 1 https://goo.su/er2xKoG
BexkTops! B mpocTpaHcTBE 15 1 https://goo.su/er2xKoG
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 3 httns://g00.5u/er2xKoG
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://goo.su/er2xKoG
https://goo.su/er2xKoG
https://goo.su/er2xKoG
https://goo.su/er2xKoG
https://goo.su/er2xKoG
https://goo.su/er2xKoG
https://goo.su/er2xKoG
https://goo.su/er2xKoG

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 AHanuTuyeckasi reOMeTpHs 15 1 https://goo.su/Y GDWc
I1 , 0000
2 ORTOPETIIE, OLODILEHHE 1 15 1 hitps://goo.su/Y GDWc
CUCTeMAaTH3aIVsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17 https://goo.su/Y GDWc
Temna BpameHus 24 https://goo.su/Y GDWc
5 [Inomaay noBepxXHOCTU U OOBEMBI 9 1 https://q00.su/Y GDWEC
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1 https://goo.su/YGDWc
I1 , 0000
7 OBTOPEHHE, 000 IIIGHIfe 1 17 2 https://goo.su/YGDWc
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://goo.su/YGDWc
https://goo.su/YGDWc
https://goo.su/YGDWc
https://goo.su/YGDWc
https://goo.su/YGDWc
https://goo.su/YGDWc
https://goo.su/YGDWc

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE U(PPOBHIE

KoHTpoJbHbIe
o0pa3oBaTe/bHbIE PeCypChl

padoTshI

[ToHsTHS CTepeoMeTpHH: TOYKa, psiMasi,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300paKeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

https://lib.myschool.edu.ru/content/4052

[TonsTHs: nepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ IiIocKoCTh;
MIOJIYTIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX
AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

https://lib.myschool.edu.ru/content/5314

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cieacTBus U3 HUX. CrocoOsbl 3a1aHus
MPSIMBIX U MJIOCKOCTEHN B MPOCTPAHCTBE.
O603HaueHus NPSIMBIX U TUIOCKOCTEH

N300paxenune ceyeHuit nupamuibl, Kyoa
U IIPU3MBI, KOTOPBIE NIPOXOIAT Yepe3 UX
pé6pa. Nzo0pakeHune nepeceueHust



https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/5314

IIOJIy4E€HHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEUYCHUN
pa3HbBIMU LIBETaMHU

N300pakenune ceueHuil mupaMusl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedcHust
MOJIYYEHHBIX TIOCKOCTEH.
PackpainBaHue MOCTPOCHHBIX CEUCHHIA
pa3HbIMHU IIBETAMU

https://lib.myschool.edu.ru/content/4208

10

11

Mertona cnenoB i HOCTPOSHUS CEUEHHM

Meroa cieoB Jis TOCTPOSHHUS CEUYSHUH.

CBoiicTBa nepeceueHnid MpsIMbIX U
IIJIOCKOCTEN

Mertoa cie1oB Jis TOCTPOSHUS CEUEHUH.

CBoiicTBa nepeceueHnid MpsIMbIX U
IIJIOCKOCTEN

12

[TocTpoenue ceuenuit B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3allUCh 11aroB
IIOCTPOEHUs

13

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MOCTPOEHUS

14

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YePTEXKEH U 3aIHCh IIIaroB
MOCTPOEHUS



https://lib.myschool.edu.ru/content/4208

15

[Toctpoenue ceveHuii B mupamuie, Kyoe
o TpémM ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

16

[ToBTOpenue nnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lomodue
TPEyroJIbHUKOB

https://lib.myschool.edu.ru/content/3973

17

18

19

20

21

[ToBTOpenue nmnanumerpun: Teopema
Yessl.

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUU

[ToBTOpenue manumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pazsutus
IUIAHUMETPUU U CTEPEOMETPUU

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pazsurtus
IUIAHUMETPUU U CTEPEOMETPUU

Kontponbnas pabota "AKCHOMBI
TP p
crepeomerpun. Ceuenus"

22

B3anMHOe pacnionoxeHue npsmbIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsMele. [Ipu3Hak cKkpemuBaronmxcs
npsaMbIxX. [lapamiensHble npsiMbIE B
IIPOCTPAHCTBE

https://lib.myschool.edu.ru/content/5429



https://lib.myschool.edu.ru/content/3973
https://lib.myschool.edu.ru/content/5429

23

24

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM MapaijiebHOI
JTAHHOW MPSMOM, IPOXOAsAIIEH Yepe3
TOUYKY ITPOCTPAHCTBA U HE JIeKaIlel Ha
JIaHHOM npsiMoil. JIemMa o mepeceueHnn
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh Tpex NpsiMbIX. Teopema

0 TpEX mapauIeNbHBIX NpsAMbIX. Teopema
0 CKpEIIMBAIOIINXCS MPSIMBIX

https://lib.myschool.edu.ru/content/5361

25

[TapannenpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJJICILHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapaienbHON IPOEKIUN

26

[lenTpanbHas NpoeKLus. YTIIbI C
COHAIIPABJIICHHBIMUA CTOPOHAMH. YTOII
MEX1y IPSIMbIMU

27

28

29

3azaum Ha JOKa3aTeNbCTBO U
UCCIIeIOBaHNE, CBSI3aHHBIE C
PacrosoKeHUEM MPSMBIX B
MIPOCTPAHCTBE

ITonsATHS: MapaIENbHOCT IPAMOH U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapajyIeIbHOCTU MPSMON U MIIOCKOCTH.
CBolicTBa napayuIeIbHOCTH MPSIMOM U
IUIOCKOCTH

I'eomeTprueckue 3aaun Ha BEIYMCIICHNE
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

https://lib.myschool.edu.ru/content/5361



https://lib.myschool.edu.ru/content/5361
https://lib.myschool.edu.ru/content/5361

30

ITocTpoeHue ceueHus, MPOXOASAIIETO
yepe3 JaHHYIO NMPSMYIO Ha YepTexe U
MapajyIeIbHOIO IPYyrou npsimoil. Pacuér
OTHOLUEHUH

31

[TapannensHas npoexius, IpUMEHEHNE
JUTSL IOCTPOCHHUSI CEUCHHI KyOa U
napasienenumnena. CBoucTBa
napajuieJienuIe/1a U Ipu3Mbl

32

33

34

35

36

37

[TapannensHbie muockoctu. [lpusnaku
MapajuIeIbHOCTU JBYX IUIOCKOCTEH

Teopema 0 napaJuIeIbBHOCTH U
€MHCTBEHHOCTH ILIOCKOCTH,
MPOXOIAIIECH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHOM TJIOCKOCTH U
CIIEICTBUS U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSMBIX IIEPECEUCHHUS
P IEPECEYCHUN IBYX MapasjIesIbHbIX
IIJIOCKOCTEN TpeThen

CaolicTBa napaienbHbIX INIOCKOCTEN:
00 oTpe3Kax HapajjeabHbIX MPSIMBbIX,
3aKJIFOUYEHHBIX MEX]y NapajjieIbHBIMU
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOH ¢
JBYMsI TapaJlJIeIbHBIMU JIOCKOCTSMHU

KonrtponsHas pabdora: "[lapamiensHocTb
MPSIMBIX U IJIOCKOCTEN"

[ToBTopenue: reopema [ludaropa Ha
IJIOCKOCTH

https://lib.myschool.edu.ru/content/5425



https://lib.myschool.edu.ru/content/5425

38

IToBTOpEHME: TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

39

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejienunena

Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasuiesenure/ie

41

IlepneH IUKyYIAPHOCTD NPSIMOM U
miockocty. [Ipu3Hak
NEPIEHIUKYJIAPHOCTH IIPSIMOU U
IJIOCKOCTH

https://lib.myschool.edu.ru/content/4020

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

https://lib.myschool.edu.ru/content/4053

43

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, MTPOXOASAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

44

45

[ImockocTH M NepeHINKYIAPHBIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

46

[lepnieHiuKynsip 1 HAKJIOHHAS.
ITocTpoeHnue neprneHauKyspa U3 TOUKU
HAa TUIOCKOCTb

47

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoeHne neprneHuKynspa U3 TOUKU
HAa TUIOCKOCTb



https://lib.myschool.edu.ru/content/4020
https://lib.myschool.edu.ru/content/4053

TeopeMa 0 TpEX NepHeHANKYIIApax

48
(npsimast u oOpaTHas)

49 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

50 Yron Mexay CKpeIUBaOIIUMHACS
IPSIMBIMU
[Touck neprneHauKyISpHBIX MPSAMBIX C

51 MTOMOIIIBIO TIEPTICH UK YJISIPHBIX
IIJIOCKOCTEN

52 OpToroHajibHOE MMPOCKTUPOBAHHIE
IToctpoenue ceuenuit kyba, Ipu3Msl,

53 IIPaBWIBHON MUPAaMUIBI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 IIPaBWIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAIILHOU MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

55 OTHOCHUTEJbHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

56 [Ipu3Hak nepneHAuKyJISpHOCTH IPSIMOU
U TUIOCKOCTH KaK CJIEJICTBUE CUMMETPHUHU

57 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:

59 CUMMETpHUS, CABUT TOYKHU IO

MapajuIeJIbHON IPSIMOU




60

CaBur no HenapauienbHON NPSIMOH,
U3MEHEHHE PACCTOSTHUM

61

62

63

64

Konrtponsnas padora "B3anmuoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IToBTOpEHUE: yroyi MexIy
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC MCTOABbI BEIYUCICHUA
yriia MExKAy NpsIMbIMHA B
MHOI'OI'paHHHUKax

65

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJI0B IBYTPAaHHOIO yrIia

66

67

68

[leprieHAMKYAAPHBIE TITIOCKOCTH.
CpoiicTBa B3aMHO MEPHEHANKYIIPHBIX
IJIOCKOCTEN

IIpu3Hak neprneHauKyJIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMOU
[IepECEUYCHU ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyroibHBIN Mapauienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPIMOYTOJIbHOTO
napajuiesenumena

https://lib.myschool.edu.ru/content/4044



https://lib.myschool.edu.ru/content/4044

69

TeopeMa 0 1MaroHany NpPsMOYTrOJIbLHOTO
napajJiesIenuIes1a U ClIeJCTBUE U3 Heé

70

71

72

73

CrepeomeTpuuecKke 1 MpUKIaIHbIC
3aJla4d, CBS3aHHBIE CO B3AUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

HOBTOpeHI/ICZ CKpCHIMBAOIHUECA
IIpsAMBIC, IapaJUICIIbHBIC INIOCKOCTU B
CTaHAAPTHBIX MHOT'OI'paHHUKAaX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUAX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

74

Beruncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIHUMHUCS TPSIMBIMHU C
ITOMOIIBIO NIEPIEHANKYJISIPHON
IIJIOCKOCTH

75

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexXTpaHHbIX yriaoB. Teopema
[Tugaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JUI1 TPEXTPAHHOIO yrila

https://lib.myschool.edu.ru/content/5359

76

77

DneMeHTHI CPepUIecKoil TeOMEeTPHH:
reojie3nYecKue JJMHUYU Ha 3emiie

Cucremaru3zauus 3HaHUN
"MHOrorpaHHuK U €ro 3J€MEHTHI"

78

[Inpamna. Buael nupamun. [IpaBunpHas
nrpamMuaa

https://lib.myschool.edu.ru/content/5162



https://lib.myschool.edu.ru/content/5359
https://lib.myschool.edu.ru/content/5162

[Ipusma. IIpssmast u HaKIOHHAS IPU3MBIL.

79 1 https://lib.myschool.edu.ru/content/4739
[IpaBuiibHas mpusma
80 Hpavoit Hapam{eﬂenﬂneﬂ’ 1 https://lib.myschool.edu.ru/content/4740
NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo
81 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema
82 Oiinepa. [IpaBribHBIC 1 1 https://lib.myschool.edu.ru/content/3319
MOJIYTPABUIIbHBIE MHOTOTPAaHHUKHU
83 KonTponbhas padorta "MHOrorpaHHuKH. 1
Vbl u paccrosiHus"
84 KontponbHas padota "MHOTOrpaHHUKH. 1
Vbl u paccrosiHus"
85 [TonsiTHE BEeKTOpa HA IJIOCKOCTH H B 1
MIPOCTPAHCTBE
86 CymMa BEKTOpPOB 1
87 Pa3nocTh BekTOpOB 1
88 [TpaBwiio mapamienenuena 1
89 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1o 6aszucy Tpéx
90 BEKTOPOB, HE JICXKAIIUX B OJTHOM 1
MJI0CKOCTH
Paznoxenne BekTopa 1mo 6aszucy Tpéx
91 BEKTOPOB, HE JICXKAIIUX B OJTHOM 1
TUTOCKOCTH
92 CkansipHO€ IPOU3BEIEHUE 1
93 Brruncnenue yriia Mex 1y BEeKTOpaMH B 1

MIPOCTPAHCTBE



https://lib.myschool.edu.ru/content/4739
https://lib.myschool.edu.ru/content/4740
https://lib.myschool.edu.ru/content/3319

94 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
95 IIpocreiimume 3ana4u ¢ BEKTOPaMHU 1 https://lib.myschool.edu.ru/content/5700
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
99 KonTponbnas pabora: "BekTopsr” 1
100 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
101 O0001IeHNEe ¥ CHCTeMAaTH3alNs 3HAHUN 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME



https://lib.myschool.edu.ru/content/5700

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/m Tema ypoka KonTposabHubie
Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI
IToBTOpenue Temsl "KoopauHarsl
1 BEKTOpa Ha MJIOCKOCTH U B 1
npoctpancTae"
2 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1
MeX1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpeHue TeMbl "YpaBHeHME 1
MPSIMOH, POXOIAIIEH Yepe3 JIBe TOUKU"
5 VYpaBHEHUE JIOCKOCTH, HOPMaJb, 1
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHUE TIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MpOorpaMMHUpOBaHUE
9 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MpOrpaMMHUPOBAHUE
AHaUTUYECKHE METO/IbI pacuéTa yria .
10 P 4 1 https://lib.myschool.edu.ru/content/5379
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
AHaIUTUYECKHE METO/IbI pacyéTa yria
11 MEXy IIOCKOCTSIMU B 1

MHOT'OrpaHHUKax



https://lib.myschool.edu.ru/content/5379

@opMyia pacCTOSTHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPAWHATAX

13 HaxoxzaeHue paccTossHUI OT TOYKHU A0
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomerpus”

16 CeueHust MHOTOI'PaHHUKOB:
CTaH/IapTHbIE MHOIOTPAHHUKH

17 CeueHusi MHOTOTPaHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOI'PaHHUKOB:

18 CTaHJIapTHBIE IJIOCKOCTH, MIEPECEUCHUS https://lib.myschool.edu.ru/content/4208
MPSIMBIX | IJIOCKOCTEH

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieNIbHbIe CEYeHUS

20 [TapannenpHble MPsIMBIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIBI MEXY CKPEIUBAIOIIUMUCS
MPSIMBIMU
[lepnieHiuKynspHBIE IPSIMbIE U

29 IJIOCKOCTH: CTaHJapPTHBIE Maphbl

MEePIEHANKYISIPHBIX MIIOCKOCTEN U
MPSAMBIX, CHAMMETPUY MHOTOTPAaHHUKOB



https://lib.myschool.edu.ru/content/4208

23

[lepnieHIuKynspHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIICHIUKYIIApax

24

IlepnenquKyIsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS [UIUH B
MHOI'OTPaHHHUKAX

25

26

27

[ToBTOpEHUE: MIOIIAAN
MHOTOYTOJLHUKOB, (DOPMYIIBI JJIsI
TIomaaen, COoOpakeHHs MOT00MS

[ToBTOpEHME: MIOIIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

[ToBTOpEHME: MIOIIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0INAJIeH, COOOPaKEHHSI TIOI00MS

28

[lmomaau ceyeHnii MHOTOTPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

30

31

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us
KonrtponsHas padota "[loBTopenue:

MHOI'OTPaHHUKH, CEYCHUS
MHOTI'OTPaHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenunena

32

3amaun 06 yaBOeHUH Kyda, O
KBaJpaType Ky0a; O TPHCEKIINA yIiia




33

CrepeoMeTpuuecKre 3a1auu, CBI3aHHbIE
¢ 00bEMOM IPSIMOYTOJILHOTO
napasuiesienuneaa

34

[Ipukiaguelie 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO
napajuiesienuneaa

35

36

O0BEM TPSIMOI TPU3MBI

CrepeoMeTpuueckue 3aauu, CBI3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB MPSMOiA
MIPU3MBI

https://lib.myschool.edu.ru/content/4200

37

[MpuksaaHbie 3312491, CBSI3aHHBIC C
00BEMOM TMIPSIMOH PU3MBI

38

39

40

Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
onpenenéHHoro uaTerpaina. Oobém
HAaKJIOHHOH IPU3MBbI

Brrunciienne 00bEMOB T C TIOMOIIIBIO
ornpenenéHHoro uHrerpana. O0bEM
MUPaMU/IBI

dopmyna 00bEMa MUPAMUIBIL.
OTtHolieHNEe 00bEMOB TUPAMU] C
00IIKM YTiIoM

41

®opmyrna 00bEMa MUpaMUIbL.
OTtHomIeHHEe 00BHEMOB TUPAMHUL C
O0IIKM YTJIOM

42

43

Crepeomerprdeckue 3a1auu, CBI3aHHbIC
¢ 00bEMaMy HAKJIOHHOM MPU3MBbI

CrepeomeTpuuecKue 3aJa4u, CBsI3aHHbIE
¢ 00bEMaMU TUPAMHUIBI



https://lib.myschool.edu.ru/content/4200

[Mpuxnanueie 3ana4n mo Teme "OOBEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUIBI

46 [Ipumenenne 00bEMOB. Briuncnenue
paccTosiHus A0 IIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOIpaHHUKa"
[unuaapudeckas MOBEPXHOCTD,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [psmoit KpyroBod HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHAPA
Konunyeckas moBepXHOCTb,

50 o0pa3ymoIire KOHUIeCKOn https://lib.myschool.edu.ru/content/4199
nosepxHocTu. Konyc

51 CeueHue KOHYyca TUIOCKOCTHIO,
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS

59 VYceuénnblil konyc. M3o00paxkenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH KOHYCa

55 CrepeomeTpuueckue 3aauu Ha

J0Ka3aTcJIbCTBO U BBIYUCIICHUC,



https://lib.myschool.edu.ru/content/4199

IIOCTPOCHUEM CEYEHUI LIUITUHIPA,
KOHycCa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,

% IIOCTPOECHUEM CEYEHUM LUINHAPA,
KOHYca

57 [TpuknamHbIe 33129, CBSI3aHHBIC C
WIMHAPOM

58 [TpuknaaHbIe 33124, CBSI3aHHBIC C
WIMHAPOM

59 Cdepa u map https://lib.myschool.edu.ru/content/3330
[epecedenue chepsl u mapa ¢

60 mIockocThio. Kacanue mapa u cdepsl
TUTOCKOCTHIO. By u m300pakenue mapa
[epecedenue chepsl u mapa ¢

61 ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. Bua u n3o6paxenue mapa

62 VYpasuenue chepsl. [Lnomans chepsl u
e€ yacren

63 Cummerpus chepsl u mapa
CrepeomeTpHuyeckue 3aaun Ha

64 JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO
CrepeomeTpryecKHe 3a1a4u Ha

65 JI0Ka3aTeIbCTBO U BBIYUCIICHHE,

CBsI3aHHBIE CO cpepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO



https://lib.myschool.edu.ru/content/3330

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC CO

66 . https://lib.myschool.edu.ru/content/4821
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA
67 IIJIOCKOCTH, BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHJIapTHBIE TIO00US
68 Pasuniibie KOMOUHALIH TeIl BpALICHHA https://lib.myschool.edu.ru/content/4207
Y MHOTOTPaHHUKOB
69 Sazatin 1o Tevie Tena i MOBepXHOCTH https://lib.myschool.edu.ru/content/4202
BpallleHUS
70 3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"
71 Kontposnbnas padota "Tena u
MOBEPXHOCTH BpamieHus"
72 O6bem tmiapa. Teopema 06 0bnéme https://lib.myschool.edu.ru/content/4925
MPSIMOTO LUJIMHJIpA
Brruucnenue o0bEMOB TeN ¢ TOMOIIIBIO
73 omnpeaenéHHoro uaTerpana. O0bpém
KOHYyca
74 [Tnomaau 60KOBOM U MONTHOMN
MMOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKkue 3aJ1auu, CBI3aHHbIE
75 C BBIYHUCIIEHHEM 00BEMOB LIMITUH/IPA,
KOHYyca
76 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Y IUTONIA U TOBEpXHOCTEN Ten"
OO0BEM 11apa U MapoBOTO CEKTOpa.
77 Teopema 06 06béme miapa. [lnomans https://lib.myschool.edu.ru/content/4206

chepnl. CTepeoMeTprUIeCKre 3a/1a4H,



https://lib.myschool.edu.ru/content/4821
https://lib.myschool.edu.ru/content/4207
https://lib.myschool.edu.ru/content/4202
https://lib.myschool.edu.ru/content/4925
https://lib.myschool.edu.ru/content/4206

CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
1apa, mapoBOro CerMeHTa U apoBOTo
CeKTopa

78

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomanpio cepbl. COOTHOIICHHUS
MEXy TUIOIIAIIMH IIOBEPXHOCTEH 1
00BEMaMU TOTO0HBIX TET

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o6nEma mpu o 1o0uu.
CrepeomeTpHuyuecKue 3aa4u, CBsI3aHHbIC
C BBIYHMCIIEHHEM 00BEMOB TeJ U
IJI0IIaAe MOBEPXHOCTEN

80

81

82

83

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBM>KEHUS IPOCTPAHCTBA.
OTtoOpakeHusi. J|BU>KeHUS 1 paBEHCTBO
¢duryp. O6mHe CBOMCTBA ABUKEHUN

Buael n1BukeHH: apauieIbHbIN
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHS, TIOBOPOT
BOKPYT NPSIMOM

[TpeoOpazoBanus monodus. [Ipsmas u
cdepa Ditnepa

84

85

I'eomeTpuueckue 3amaun Ha
IMPUMEHCHUC IBVKCHUS

KonrtponbHas pabora "BekTops! B
nmpocTpaHcTae”




86

87

O6o6maromee nosropenue 11 monsaTuit
1 MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"[TapajienbHOCTD MPSMBIX U
IJTIOCKOCTEH B IpoCTpaHCcTBE"

O6o6maromee nosropenue 11 monsaTuit
1 MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3all1sl 3HAHUI:
"BekTops! B npocTpaHcTse"

88

O6o6maromee nmosropenue 11 monsTuit
U METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTHU3aIl1sl 3HAHUI:
"BekTops! B npocTpaHcTse"

89

O6o6maromee nmosropenue 11 monsTuit
¥ MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOTpaHHUKA"

90

Ob6o61matomiee nopropenue 11 nonsruit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKa"

91

Ob6o061matomiee nopropenue 11 nonsruit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIlHsl 3HAHUM:
"[Tmomrany MOBEPXHOCTH U OOBEMBI
KpyrJbix ten"

92

Ob6o61matomiee nopropenue 11 nonsruit
¥ MeTO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:




"ITnomaau MOBEPXHOCTU U OOBEMBI
Kpyribix Ten"

93
94

HToroBast KOHTpOJIbHASA paboTa

WroroBas koHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auuvs 3HaHUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U € poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTU

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

WcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Uctopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU




COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUHU

102 1
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Maremaruka. ['eometpus, 10 kinacc/ Mep3snsik A.I'., Homuposckuii [1.A.,
[TonsikoB B.M.; mox penakuueit [logonsckoro B.E., O0mectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHtp «BEHTAHA-
['PA®»; AxunonepHoe odmectBo «M3narensctBo «IIpocsemienue»

* Maremaruka. ['eometpus, 11 knacc/ Mep3isik A.l'., Homuposckuit JI.A.,
[TonsikoB B.M.; nox peaakuueit [logonsckoro B.E., O0miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCThIO M3naTensckuil ieHTp « BEHTAHA-

['PA®»; AxunonepHoe obmectBo «M3narensctBo «IIpocsemieHue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Marematuka: anredpa v Hayajaa MaTeMaTHYEeCKOro aHallu3a, FTEOMETPHS.
I'eomeTpust. 10 kinacc. YrayOieHHbIH ypoBeHb. MeToInuecKue peKOMEH a1
Kk yueOHuky Mepansk A.I'., Homuposckuii JI.A., [Tonskos B.M./ Ilox pex.
ITononsckoro B.E.

Marematuka: anredpa v Hayajaa MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSI.
I'eomeTpus. 11 kinacc. YrayOneHHbIH ypoBeHb. MeToInuecKue peKOMEHIalluu
Kk yueOHuky Mepainsk A.I'., Homuposckuii J{.A., [Tonskos B.M./ Ilox pexn.
ITonponbckoro B.E.

Mepsnsk A.T'., [Tonouckuit B.b., Pabunosuy E.M. Martemaruka: anreopa u



Hayaja MaTeMaTU4YeCKoro aHanusa, reomerpus. ['eomerpus. 10 kiacc.
CaMocTosATeNbHBIE M KOHTPOJbHBIE Pa0OTHI (YriTyOJIeHHBIN)

Mepaznsk A.I'., Tlonmonckuit B.b., Pabunosuu E.M. Martemartuka: anreopa u
Hayajga MaTEMAaTHYECKOIro aHaln3a, reomeTpus. ['eomerpus. 11 knace.
CamocTosITeNbHBIE M KOHTPOJIbHBIC Pa0OTHI (YTITyOJICHHBIH )

Mep3nsak A.I'., [Tonouckuii B.b., Pabunosuy E.M. MaTtematuka: anredpa u
Hayaja MaTeMaTHYeCKOro aHaJIn3a, FTEOMETPHUS.

Epmosa A.IL., 'onobopoasko B.B. CamocTosiTenbHbIE U KOHTPOJIBHBIE
paboTsl o reometpun s 10 knacca. M.: "MJIEKCA"

Epmosa A.I1., T'ono6opoasko B.B. CamocTosiTensHble 1 KOHTPOJIbHbBIE
paboTsl o reometpun A 11 kmacca. M.: "MJIEKCA"

Epmiosa A.I1., I'ono6opoarko B.B. Ycerhas reometpus. 10-11 kimace. M.

"MJIEKCA"

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://myschool.edu.ru/

https://edu.sirius.online/#/

https://fipi.ru/

https://foxford.ru/



