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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsieTCS OJHUM U3 0a30BBIX KypPCOB Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IPU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUH
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pEIICHUH 337a4 €CTECTBEHHO-HAYYHOIO IMKJIA, B YACTHOCTH (PU3NYECKUX 3a/1ay.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YYEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUs
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUMX MOJEIAX, MO3BOJIAIOMIMX OMNMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHE UX NPUMEHSTh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TI'€OMETPUYECKHE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJUTH JOKA3aTEIbHbIE PACCYKJIEHUS B X0J1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00O0CHOBAaHMHU MaTEeMAaTHYECKUX YTBEPKIICHUH U POJIM aKCHOMATHKHU B MPOBEICHU U
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, HUCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bekrtoppl ©  KOoOpAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHHUSM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKMX YMEHHUH  pacmpeiensercss He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO TojaM OOyYeHHs, CTPYKTYpPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh ycioBus Ui auddepeHunaniu 00ydeHHs,  TOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
y4étoM BbIOOpa Oyayied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXITY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wuzyuenme yuebHoro kypca «l'eomerpusi» Ha YriayOJ€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECEKaroIuecs,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajijieIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMapaJUIENEIUIIE] U €r0 cBocTBa. Kparyanimme
IyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [Iupamuna: N-yronbHasi nupamMujia, NpaBuIbHas U yCeUEHHAs
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMU/IA U IPAaBUIIbHBIN TeTpasap, KyO. IlpencraBnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
IloHATHEe KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEIIECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass ITOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxeHue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPaMHUIbl 1 KoHyca. O0BEM I1apa U mapoBOTro
CerMEeHTa.

KoMOuHanuu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
WJINHAP, ONHCAaHHAs OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUYEHUI: METOJ| CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYILEH IUTOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. KoopaunaTel BekTopa. PasnoikeHne BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILICHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) hcTeTHYeCKOe BOCIIUTAHHE!

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TPHUMEHSATh MaTEeMaTHUYeCKWe 3HAaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mpodeccur U peann30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM [ pelIeHWs 3amad B 00yacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
Y UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXIy TMOHATUSAMH, (PopMyIUpoBaTh
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHUS U BHIBOJIBI;

BBEIOWpATh CMOCO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanboJIee OAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KAaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpapruecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJICKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OpPraHU3allMI0 COBMECTHOW paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE), BHIITOJIHATH CBOIO YacTh pabOThI 1 KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pAacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuiesIbHOE, LIEHTPAJIbHOE " OpPTOTOHAJILHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pElIeHUM MaTEeMaTUYECKHX 3a/Jad IOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

e IMPUMEHATH TIOJYyYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0JieMbl, MOJEIUPOBATh pEalbHbIE CHUTyallMM Ha SI3bIKE TCOMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHHA 00 OCHOBHBIX 3Tanax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMH, CBSI3aHHBIMU C TEJIAMH BpPALCHUS: IUIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/lay, MPEANOJaraloliMX HECKOJbKO IIAroB PEIICHHs, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH IMOJTyYEHHBIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyYECHHBIE MOHSTHSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
A3bIKE TEOMETPHH, UCCIEA0BATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM YacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIE (LM pPOBbHIE)
Konrpoabnbie IIpakTHuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 Breenie DeOME 23 1 0 https://ege.sdamgia.ru/test?id=16686391
BEASHIHE B CTEPCOMETPIIO https://resh.edu.ru/subject/17/
BzaumHoe pacrnionoxxeHue npsiMbIX B https://ege.sdamgia.ru/test?id=16686391
2 6 0 1 )
IIPOCTPAHCTBE https://resh.edu.ru/subject/17/
[TapaniaenbHOCTh NPSIMBIX U https://ege.sdamgia.ru/test?id=16686391
3 . 8 0 0 )
IJIOCKOCTEN B IPOCTPAHCTBE https://resh.edu.ru/subject/17/
[IepnieHIUKYIAPHOCTD NPSMBIX U https://ege.sdamgia.ru/test?id=16686391
4 . 25 1 1 X
IIJIOCKOCTEN B IIPOCTPAHCTBE https://resh.edu.ru/subject/17/
https://ege.sdamgia.ru/test?id=16686391
> YILIIBI M pACCTOAHMA 16 . 0 https://resh.edu.ru/subject/17/
6 M 7 0 1 https://ege.sdamgia.ru/test?id=16686391
HOTOTpatHiich https://resh.edu.ru/subject/17/
7 BeKTODEL B IDOCTDAHCTE 12 1 1 https://ege.sdamgia.ru/test?id=16686391
cKTop POCTpAHCTEE https://resh.edu.ru/subject/17/
3 [ToBTOpenue, o6o0IIEeHNE U 5 5 0 https://ege.sdamgia.ru/test?id=16686391
crucTeMaTu3alus 3HaHUN https://resh.edu.ru/subject/17/
OBUIIEE KOJIMYECTBO YACOB I10
- 102 6 4

I[TPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

duekTpoHHbIe (LM (pPOBbLIE)

Ne i/t Konrposbnusie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
1 A . cone 15 1 0 https://ege.sdamgia.ru/test?id=16686391
HATMTHACCKAA TCOMETPUA https://resh.edu.ru/subject/17/
5 [ToBTOpEeHME, 0000IIEHNE U 15 1 0 https://ege.sdamgia.ru/test?id=16686391
cucTeMaTu3alus 3HaHU! https://resh.edu.ru/subject/17/
. https://ege.sdamgia.ru/test?id=16686391
3 ObwEM MHOrOrpaHHEKA 17 1 1 https://resh.edu.ru/subject/17/
4 T 24 1 1 https://ege.sdamgia.ru/test?id=16686391
cl1a BpatlieHus https://resh.edu.ru/subject/17/
[Tnomany moBepXHOCTH U 0OBEMBI https://ege.sdamgia.ru/test?id=16686391
5 9 1 1 )
KPYIJIBIX TEIl https://resh.edu.ru/subject/17/
5 Am— 5 0 1 https://ege.sdamgia.ru/test?id=16686391
© https://resh.edu.ru/subject/17/
7 IToBTOpenue, 00o0ICHNE U 17 p 0 https://ege.sdamgia.ru/test?id=16686391
CHCTEMaTH3aINsI 3HaHUH https://resh.edu.ru/subject/17/
OBILEE KOJIMYECTBO HACOB I1O
1 102 7 4

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OcHoBHbIE TIpaBUIIa
n300pakeHNs Ha pUCYHKE
TUTOCKOCTH, MapaJuIeIbHbBIX
MPSAMBIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka

[TonsTHa crepeomeTpun:
TOYKa, IpsiMasi, TUIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
NapajuieIbHbIX MPSMBIX
(OTpe3KoB), cepeInHbI
OTpe3Ka

[TonsTHs: nepecekaronmecs
MIJIOCKOCTH,
NepeceKarImecs npsamas u
MIJIOCKOCTB;
MOJIyIPOCTPAHCTBO

[TonsTus: nepecekaronuecs
MJIOCKOCTH,
NepeceKaroImecs npsamas u
MJIOCKOCTB;
MOJIyIPOCTPAHCTBO

https://resh.edu.ru/subject/17/



https://resh.edu.ru/subject/17/

MHoOrorpaHHukKH,
n300pakeHre MPOCTEUIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHoOrorpaHHukKH,
n300pakeHue MPOCTEUIITNX
HPOCTPAaHCTBEHHBIX QUTYD,
HECYIIECTBYIOLINX 0OBEKTOB

https://ege.sdamgia.ru/test?id=166863

91

10

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

AXCHOMEI CTCPpCOMCTPUHU U
ICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
MEePBBIC CICIICTBUSA U3 HUX.
CriocoObl 3a/TaHKS TIPSIMBIX
U IIJIOCKOCTEH B
IIPOCTPAHCTBE.
O603HaueHus NPSAMbIX U
IUIOCKOCTEH

N3ob6paxenne cedeHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOPBIC MTPOXOJIAT Yepe3 UX
pé6pa. Uzobpaxenue
TepeceyeHus TOTyYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOCHHBIX CEUCHUMU
pa3HBIMH LIBETaMU



https://ege.sdamgia.ru/test?id=16686391
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11

12

N3o0paxenue cedeHmit
MUPaMUJIbI, Ky0a U IPU3MBIL,
KOTOPBIE TPOXOASAT Yepe3 Ux
pé6pa. N3obpaxkeHue
[epecevyeHus NOIyYeHHbIX
IIJIOCKOCTEM.
PackpamuBanue
IMOCTPOEHHBIX CEUCHUI
pPa3HBIMU LIBETAMHU

N3ob6paxenue cedeHuit
MUPAMHJIBI, Ky0a U IPU3MBIL,
KOTOPBIE MTPOXOASAT Uepe3 ux
pebpa. N3o0pakenue
MepecevyeHus MOTyYCHHBIX
TJIOCKOCTEH.
PackpamuBanne
MIOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

https://resh.edu.ru/subject/17/

13

14

N3o0pakenune ceueHunit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOPBbIE MTPOXOASAT Yepe3 Ux
pEbpa. N3o0pakenue
MepecevyeHus MOJIy4YeHHBIX
IJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHU N
pPa3HBIMU [IBETAMHU

Meton cnenoB mid
MOCTPOEHUS CEUCHUH



https://resh.edu.ru/subject/17/

15

Meron cnenoB st
[IOCTPOCHHUSI CEYCHHUIA.
CaolicTBa nepeceyeHui
MPSIMBIX U MJIOCKOCTEH

https://resh.edu.ru/subject/17/

16

Meron cnenoB st
IMOCTPOEHUSI CEUECHUH.
CaolicTBa niepeceyeHui
MPSAMBIX U IJIOCKOCTEMN

17

[Toctpoenue ceueHuii B
nupamuzie, Kyoe no Tpém
TOYKaM Ha pEopax.
Coznanue BBIHOCHBIX
YepTexkKel U 3aMuch 11aroB
MOCTPOCHUS

https://ege.sdamgia.ru/test?id=166863
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18

19

20

[ToctpoeHue ceueHuii B
nupamujie, Kyoe no Tpém
TOUYKaM Ha pEOpax.
Coznanue BBIHOCHBIX
YepTeKei U 3amuch 11aros
MOCTPOCHUS

[Toctpoenue ceueHuii B
nupamyie, Kyoe 1o Tpém
TOUYKaM Ha pEOpax.
Coznanue BBIHOCHBIX
YepTeKel 1 3aImuch 11aros
MTOCTPOCHHS

[Toctpoenue ceueHuii B
nupamuie, Kyoe 1o Tpém
TOUYKaM Ha pEOpax.



https://resh.edu.ru/subject/17/
https://ege.sdamgia.ru/test?id=16686391
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Co31anne BEIHOCHBIX
YepTEeKEH U 3aIKCh I1aroB
MTOCTPOCHHUS

21

IToBTOpEHME INIAHUMETPUU:
Teopema o
MIPONOPIUOHATBHBIX
orpeskax. [lomooue
TPEYTrOJIbHUKOB

https://eqge.sdamgia.ru/test?id=166863
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22

[ToBTOpEHME INIAHUMETPUU:
Teopema Menenas. Pacuersl
B CEYEHMSIX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IIIAHUMETPUU U
CTEpEOMETPUU

23

KonTponbnas padbota
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

https://resh.edu.ru/subject/17/

24

B3aumHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroniyecs npsiMple.
[Ipu3naku
CKPEILMBAIOIINXCS MPSMBIX.
[TapannenpHble IpsMBbIE B
IIPOCTPAHCTBE

25

Teopema o CyliecTBOBaHUU
Y €IMHCTBEHHOCTH MPSMOM
NapajuleJIbHON JaHHOU
IIPSIMOM, IIPOXOALLEH Yepe3
TOYKY ITPOCTPAHCTBA U HE



https://ege.sdamgia.ru/test?id=16686391
https://ege.sdamgia.ru/test?id=16686391
https://resh.edu.ru/subject/17/

JIe)KaIler Ha TaHHOMN
npsmoii. Jlemma o

NEPECCUCHUH ITapaJlJICIbHBIX

MIPAMBIX IIJIOCKOCTBIO

26

[TapamrenbHOCTB TpEx
npsMbIX. Teopema o TpEx
HapajiesIbHbIX MPSAMBIX.
Teopema o
CKPELIMBAIOIUXCS IPSIMBIX

https://ege.sdamgia.ru/test?id=166863
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27

28

29

30

[TapannensHoE
MIPOCKTUPOBAHUE.
OCHOBHBIE CBOICTBA
rapajuieIbHOTO
MIPOCKTUPOBAHUS.
N3o0pakeHne pa3HbIX
buryp B mapauienbHON
MPOCKIIUU

LenTpanbHas mpoeKIusi.
VYo ¢ coHanpaBleHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMA

3&,[[8.‘11/1 Ha JOKa3aTCJIbCTBO U

UCCIIEIOBAHNE, CBA3aHHBIE C
Pacro0KEHUEM NPSIMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapamIenbHOCTh
IIPSIMOM U TUIOCKOCTHU B
npocrpancTse. [Ipusnak
[apaJuIEIbHOCTH IPSIMOU U

https://resh.edu.ru/subject/17/
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mwirockoctu. CBolCTBa
MapajuIeIbHOCTH MIPSIMON U
IUIOCKOCTHA

31

I'eomeTpuueckue 3anaun Ha
BBIYMCIICHUC U
JI0Ka3aTelIbCTBO, CBS3aHHBIE
C IapaJJIeIbHOCTBIO
MPSIMBIX U IJTIOCKOCTEH B
MIPOCTPAHCTBE

32

33

34

[TocTtpoenue ceuenus,
MIPOXOSIIETO Yepe3
JaHHYIO MPSMYIO Ha
YepTexke U MapajuieTbHOro
npyroit npsmoi. Pacuér
OTHOLUEHUH

[TapannensHas npoexkuus,
IIPUMEHEHHE IS
MIOCTPOEHMSI ceueHul Kyba u
napajuleJenunea.
CaolicTBa napamienenunena
U IIPU3MBI

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH.

[Ipu3Haku napaineabHOCTH
JIBYX IIJIOCKOCTEM

https://resh.edu.ru/subject/17/

35

Teopema o0 mapauieTbHOCTH
U € AUNHCTBCHHOCTHU
MIJIOCKOCTH, POXOASAIIECH
yepe3 TOUKY, He
MIPUHAUISKALLYIO JaHHOU



https://resh.edu.ru/subject/17/

IUIOCKOCTH U CIIEACTBUA U3
Heé

36

CaolicTBa napamuienbHbIX
IIJIOCKOCTEM: O
MapajuieTbHOCTH TPSIMBIX
repecevyeHus: mpu
MepeceyeHNH JIByX
MapajuieNbHbIX TIOCKOCTEN
TpeTbhel

37

38

39

CaolicTBa napamienbHbIX
TUTOCKOCTEH: 00 OTpe3Kax
HapauIeIbHBIX MPSIMBIX,
3aKITIFOUEHHBIX MEXKILY
napauIeIbHBIMU
IUIOCKOCTSIMH; O
IIEPECEUECHUH IPSIMOU €
JABYMsI TTApaJlIeTbHBIMU
TUIOCKOCTSIMHU

IToBTOpEHME: TEOpEMA
ITudaropa Ha mockocT!

[ToBTOpEHME:
TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO
TpEyroJbHUKA

https://ege.sdamgia.ru/test?id=166863
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40

CaoiicTBa Ky0a u
IIPSIMOYTOJIBHOT'O
napaiesnenumnena
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41

Brrunciienue 1iMH OTpe3KOB
B Ky0e U MpsIMOYTOJIbHOM
napajuieJenumnene

https://ege.sdamgia.ru/test?id=166863
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42

[lepneHuKyIAPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpu3nak
HEPIEHIUKYJISIPHOCTH
IIPSIMON U TUIOCKOCTH

43

[lepneHuKyIIpHOCTH
MIPSIMOM U TUIOCKOCTH.
[Ipu3nax
HEPIEHIUKYJISIPHOCTH
IIPSIMON U TUIOCKOCTH

44

Teopema o CyleCTBOBaHUU
U €IMHCTBEHHOCTH IMPSIMOH,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K
IIJIOCKOCTH

45

Ilnockoctu n
MEPIEHIUKYIIIPHBIE UM
MpsIMbIE B MHOTOT'PAaHHHUKAX

https://resh.edu.ru/subject/17/

46

47

[nockocTn n
MEPIEHIUKYIIIPHBIE UM
IpsAMBIC B MHOT'OI'paHHUKaxX
[lepnenaukymnsp u
HaksoHHas. [loctpoenue
NEPNCHANKYJIAPA U3 TOYKH
Ha IpsAMYIO
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48

[lepnennuxymsap u
HaksoHHasA. [Toctpoenne
MEPIECHIUKYIISIPA U3 TOUKH
Ha IPAMYIO

https://ege.sdamgia.ru/test?id=166863
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49

Teopema o Tpéx
MePIeHIUKYIsIpax (mpsimast
u oOpartHas)

50

51

52

53

Teopema o Tpéx
nepneHauKyIspax (mpsmas
u oOparHast)

Yron mexny
CKpEUIMBAIOIINMUCS
MPSIMBIMU

[Touck neprneH Ky IIpHBIX
MPSMBIX C TIOMOIIIBIO
MepIEHIUKYISIPHBIX
MIOCKOCTEH

OproronansHoe
IIPOEKTUPOBAHKE

https://ege.sdamgia.ru/test?id=166863
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54

[Toctpoenue ceuennii kyoa,
MIPU3MBI, IPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMH/JIbI C TOMOIIBIO
OPTOTOHAJIBLHOMN MPOEKIINHU
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56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[InockocTn cuMmmeTpuii B
MHOTOTpaHHUKAX

https://resh.edu.ru/subject/17/

57

IIpu3nak
NEPIEHUKYIISIPHOCTH
IIPSIMOM U TNIOCKOCTH KaK
CJIECTBUE CUMMETPUU

58

[IpaBunpHbIE
MHOI'OrpaHHUKH. Pacuér
pacCTOAHUM OT TOYKH 10
IJIOCKOCTH

59

[IpaBunpHbIE
MHOI'OrpaHHUKH. Pacuér
pacCTOAHUM OT TOYKH 10
IIJIOCKOCTH

https://resh.edu.ru/subject/17/

60

61

62

63

CrniocoObl OMyCTHTh
MEPIEHAUKYIISAPBIL:
CUMMCETpPUA, CABUT TOYKHU 10
MapajuIeIbHON IPSIMOU

CaBur no HenapauienbHON
MIPSIMOM, U3MEHEHHE
paccTosHuI

KonrtponsHas pabora
"B3auMHO€ pacronoxeHue
MPSIMBIX U IIJIOCKOCTEN B
npocrpaHcTee”

IloBTOpEHME: YrOa MEKIY
NPSIMBIMU Ha IJIOCKOCTH,

https://resh.edu.ru/subject/17/
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TPUTOHOMETPHS B
IIPOU3BOJIBLHOM
TpEyTOoJIbHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHME: yrOa MEKIY
CKpCIHIUBAOIIUMHUCA
MPSIMBIMU B ITPOCTPAHCTBE

65

['eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MEXKTY
MPSIMBIMU B
MHOT'OTPaHHUKAX

https://ege.sdamgia.ru/test?id=166863
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66

67

68

JIByrpaHHbIN yroiu.
CBOMCTBO TMHEUHBIX YTJIOB
JIBYTPAHHOTO yTJia
[lepnenaukynsipHbie
miockocTH. CBOMCTBA
B3aHMHO
MePIEHTUKYIISTPHBIX
IUIOCKOCTEH

IIpusnax
MEePIEHUKYIAPHOCTH
IJIOCKOCTEM; Teopema o
IIPSIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEN
MePIEeHIUKYISIPHBIX
TpEThEN MIIOCKOCTH

69

[IpssMoyTONBHBIM
napajuiesenunes; Kyo;
U3MEPEHMS, CBOMCTBA
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https://ege.sdamgia.ru/test?id=16686391

MPSIMOYTOJIBHOTO
napajuiejenumena

70

Teopema o 1uaroHaju
IIPSIMOYTOJIBHOI'O
napajuiejenumneaa u
CIIEICTBHUE U3 HEE

71

CrepeomeTpuyeckue u
MPUKJIAHBIC 3a/1a4H,
CBsI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U
IJIOCKOCTH

72

IToBTOpEHME:
CKPEIIHMBAIOIINECS MPAMBIE,
IapajuleIbHbIE TUIOCKOCTHU B
CTaHJIapTHBIX
MHOTOTpaHHUKaX

73

[Tapa napannenbHbIX
MIOCKOCTEH Ha
CerHII/IBaI-OIIII/IXCSI pr[MI)IX,
paccrositHue MEXKIY
CerHII/IBaI-OIIII/IMI/ICﬂ
MPSIMBIMU B ITPOCTBIX
CUTYaIUAX

https://resh.edu.ru/subject/17/

74

PaccrostHME OT TOYKH 10
TIJIOCKOCTH, PACCTOSTHHE OT
MPSIMOM A0 MIIOCKOCTH

75

Brruucnenue paccrosHu
MEXIy CKPEIIUBAOIUMUCS
MPSIMBIMH C TIOMOIIBIO



https://resh.edu.ru/subject/17/

NEPIEHUKYIISIPHON
IJIOCKOCTH

76

TpéxrpanHslii yro,
HEpaBEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema [Tudaropa,
TEOPEMbI KOCHHYCOB H
CHHYCOB JJIsl TPEXTPAHHOTO
yria

7

DneMeHTHI ChepruIecKoit
T€OMETPHUHU: T€0IC3NUECKUE
JIMHUH Ha 3emiie

78

79

80

Kontponbnas padota "Yrisl
U paccTostHUS"
CucreMaTu3anus 3HaHUH

"MHOrorpaHHuK H €ro
JJIEMEHTHI"

[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamuia

https://resh.edu.ru/subject/17/

https://ege.sdamgia.ru/test?id=166863
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81

[Ipusma. [Ipsamas u
HAaKJIOHHAs [TPU3MBI.
IIpaBunbHas npusma

82

83

[IpsiMoit napasnenenunen,
MIPSIMOYTOJIbHBIN
napajuienenumnesn, Kyo

Brinykible MHOTOIPaHHUKH.
Teopema Ditniepa

https://ege.sdamgia.ru/test?id=166863

91
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84

85

BalInmykiible MHOTOIpaHHHKHU.

Teopema Ditnepa.
[IpaBuibHbIE U
MOJTyIPaBUIIbHBIE
MHOTOTPaHHUKHU

[TpakTyeckas pabora
pabora "MHOTOrpaHHUKH"

86

87

[TonsTue BexTOpa Ha
IJIOCKOCTH U B
MPOCTPAHCTBE

CymMma BEKTOpOB

88

Pa3Hocth BEeKTOpOB

https://resh.edu.ru/subject/17/

89

90

HpaBI/IJ'IO mapajiCaCrumIicaa

YMHOKEHUE BEKTOpa Ha
YUCIIO

91

Pasnosxenne BekTopa 1o
0a3ucy TpE€X BEKTOPOB, HE
JIeKaIUX B OHOMI
IJI0CKOCTH

92

93

CkansipHO€ IpOU3BeIeHNE

Brruncienue yria MCxXAy
BCKTOPAMH B IIPOCTPAHCTBE

94

95

96

[Ipocreiimue 3ana4um ¢
BEKTOPaMH
[Ipocreiimne 3anauu ¢
BEKTOPaMHU
[Ipocreiimue 3anauu ¢
BEKTOPaMHU

https://resh.edu.ru/subject/17/
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KonTponbnas pabora

97 " " 1 https://ege.sdamgia.ru/test?id=166863
Bexkropsl
91
98 O6o06menne u ) 1
CcUCTEMaTU3alus 3HAHUU
006006
99 OOHICHHC . 1 https://resh.edu.ru/subject/17/
CUCTEMAaTH3alMsl 3HAaHUU
100 Hrorosast KOHTpOIbHAS 1
paborta
101 Hrorosast KOHTpOIbHAS 1
pabora
102 O06006111eH1E U ) 1
CUCTEMAaTH3alMsl 3HaHUU
OBILIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

IToBTOpEHME TEMBI
"Koopaunatsl BekTOpa Ha
IJIOCKOCTH U B
npocrpaHcrae”

[ToBTOpEHUE TEMBI
"CkasnsipHoe Mpou3BeACHUE
BEKTOPOB"

IToBTOpEeHue TemMbl
"Brruncnenue yria Mexmuy
BEKTOPaMH B
npocrpaHcree”

IToBTOpEHUE TEMBI
"YpaBHEHME IPSAMOH,
MPOXOSIIEH Yepes3 ABe
TOYKH"

YpaBHEHME IIIIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax

https://ege.sdamgia.ru/test?id=166863

91

YpaBHEHHE IOCKOCTH,
HOpMaJb, ypaBHEHHUE
MIJIOCKOCTH B OTPE3Kax

https://ege.sdamgia.ru/test?id=166863

91

BekropHoe nmpousseneHne
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JInHeliHbIE HEPABEHCTBA,
JMHENHOE
IIPOrpaMMHUPOBAHHE

JInHeliHbIE HEPABEHCTBA,
JIMHEHHOE
[IpOrpaMMHUpOBaHUE

10

11

12

13

AHanUTUYECKUE METOIbI
pacuéra yria Mexay
IIpsIMBIMHA B
MHOTI'OrpaHHUKax

AHaTUTHYECKUE METO/IbI
pacuéra yria Mexay
IJIOCKOCTSIMU B
MHOTOTpaHHUKAX

dopmyna pacCTOSHUS OT
TOYKH JI0 MJIOCKOCTH B
KOOpJMHATAX

Haxoxnenue pacctosHuit
OT TOYKH J0 IJIOCKOCTH B
KyOe

https://resh.edu.ru/subject/17/

14

Haxoxnenue paccrosHuit
OT TOYKH J0 INIOCKOCTH B
MpaBUIILHON TUpaMUIe

https://resh.edu.ru/subject/17/

15

KonTponbhas padbora
" AHaIMTHYECKAst
reomerpus’”
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16

CeueHust MHOTOI'PaHHUKOB:
CTaHJapTHbIE
MHOTOI'PaHHUKHU

17

18

19

20

CeueHust MHOTOI'paHHUKOB:
METOJ, CIE10B

CedeHuss MHOTOIPaHHUKOB:
CTaHJIapTHBIE IJIOCKOCTH,
HepecequHﬁ HpSIMBIX n
IIOCKOCTEH

HapaJ'IJ'IeJ'ILHLIC IIpsAMBIC U
INUIOCKOCTHU ! MMapaJJICIIbHBIC
CCUCHUA

[TapanensHbIe IPSIMBIC U
IJIOCKOCTH: PacuéT
OTHOILIEHUH

21

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: YTJIBI MEKIY
CKPEIMBAIOIUMUCS
MPSIMBIMU

22

23

[lepnenqukynspHble
MPSIMBIE U TUIOCKOCTH:
CTaHJApTHBIE TIapbl
MEPIEHIUKYIAPHBIX
IIJIOCKOCTEN U NMPAMBIX,
CUMMETPUU
MHOTI'OTPaHHUKOB

[lepnenqukynspHble
IIPSIMBIE U TUIOCKOCTH:




TEeopeMa o TPex
MePIeHIUKYIISIpax

24

[lepnenqukynspHble
IIPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JJIVH B
MHOI'OTPaHHHUKAX

https://resh.edu.ru/subject/17/

25

26

27

28

29

[ToBTOpeHnue: miomamu
MHOTOYTOJIbHUKOB,
(hOopMyJIBI IS TUTOIATICH,
COOOpaKCHHSI TOA00MS
[ToBTOpeHue: miomamm
MHOTOYTOJIbHUKOB,
(hOopMyJIBI IS TUTOIATICH,
COOOpaKCHHSI TOA00MS
[ToBTOpeHue: miomam
MHOTOYTOJILHUKOB,
(dbopMyIIBI 171 TIOIIAEH,
COOOpaKeHHsI TIOJTOOMS
[Imomanu ceuenui
MHOTOTPaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, cooOpaskeHus
noaoous

IInomanu ceueHuit
MHOT'OTPaHHUKOB: TIOIIAIN
MMOBEPXHOCTEU, pa3pe3aHust
Ha 4acTH, cOOOpakeHus
moo0us

https://ege.sdamgia.ru/test?id=166863

91
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30

KonrponsHas pabora
"TloBTOpeHue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

31

O05BéMm Tenna. O0beM
[IPSAMOYTOJIBHOTO
napauie/ieuIe 1a

https://eqge.sdamgia.ru/test?id=166863

91

32

33

34

35

3anaun 00 yaBOCHHH Ky0a,
0 KBaJIpaType Ky0a; o
TPUCEKIMHU yTiia
CrepeoMeTpHyeCcKHe
3aj1a4M, CBSI3aHHBIC C
00BEMOM MPSIMOYTOILHOTO
napaJuiesienuneaa
[MpuksaaHbIe 33124,
CBSI3aHHBIE C BEIYHCIICHUEM
00BbEMa MPSIMOYTOIBHOTO
napaJuiesenuneaa

O0BEM npsIMOit TPU3MBI

https://resh.edu.ru/subject/17/

36

CrepeomeTrpuueckue
3aJ1a4uM, CBA3aHHbIE C
BBIUHCIIEHHEM 00BEMOB
MIPSAAMOM TIPU3MBI

37

38

[Tpuknaguele 3a1a4u,
CBSI3aHHBIE C 00HLEMOM
MPSAIMOM TPU3MBI

Brruucnenue 00bEM0OB TeII C
MTOMOIIIBIO OTPEAEIEHHOTO



https://ege.sdamgia.ru/test?id=16686391
https://ege.sdamgia.ru/test?id=16686391
https://resh.edu.ru/subject/17/

unTerpana. O0bpém
HAKJIOHHOW TPH3MBbI

39

Brruucnenue o0bEMOB TeI €
IMOMOIIBIO ONPEACIEHHOTO
unTerpana. O0bém
ImrupaMuabl

40

41

42

43

44

dopmyna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB MUPAMHUJI C OOIITHM
YTII0M

®opmyna oobEma
nupamupl. OTHOILICHNE
00BEMOB MUPAMHUJI C OOIITHM
YTII0M

CrepeomeTpuyeckue
3ajJauM, CBSI3aHHBIE C
00BEMaMU HAKJIIOHHOM
MPU3MBI

CrepeomeTrpuueckue
3aJjauu, CBSI3aHHBIE C
00bEMaMU MUPaMUIbI

[IpukitagHblie 3ana4m no
teme "O0bEMBI TENT",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOU MPU3MBI

https://resh.edu.ru/subject/17/

https://ege.sdamgia.ru/test?id=166863

91
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45

[TpuknagHelie 3a1a4u MO
Teme "OOBEMEI TEN",
CBsI3aHHBIE C 00BEMOM
MU PAMHU/TBI



https://resh.edu.ru/subject/17/
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46

[Tpumenenne 00BHEMOB.
Beruncnenue pacctosHus
10 TUIOCKOCTH

47

48

49

50

KonrponsHas pabora
"O06bEM MHOTOrpaHHUKA"

Huwmaapuyeckas
MMOBEPXHOCTh, 00pa3yIoIIHe
LWIAHAPUYECKON
MMOBEPXHOCTHU

Humuaap. [psmoi
KpPYroBOH LIMIMHID.
[Tnomans noBepxXHOCTH
WIAHAPA

KoHnnueckasi moBepXHOCTb,
o0pazyronye KOHUYECKOn
nosepxHocTh. Konyc

https://ege.sdamgia.ru/test?id=166863

91

51

Ceuenue koHyca
IUIOCKOCTBIO, MapauieIbHON
IJIOCKOCTH OCHOBaHUS

52

VY ceu€HHBI KOHYC.
N300paxeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

53

54

[Tnomans 60koBOM
MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYyCa

ITnowane OOKOBOI
MMOBEPXHOCTHU U TIOJTHON
MOBEPXHOCTH KOHYCa

https://eqge.sdamgia.ru/test?id=166863

91
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55

CrepeomeTrpuueckue 3a1a4u
Ha JI0OKa3aTeJIbCTBO U
BBIUUCIICHUE, TOCTPOCHHEM
CCUCHHI IWINHAPA, KOHYyCca

56

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIUUCIICHUE, TOCTPOCHHEM
CCUCHHI IWINHAPA, KOHYyCca

57

58

59

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

[Ipuknanneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

Cdepa u map

60

[lepeceuenue chepsl u
I1apa ¢ MIOCKOCTHIO.
Kacanue mapa u chepst
IIJIOCKOCTBIO. Bun n
n300pakeHue napa

https://resh.edu.ru/subject/17/

61

[lepeceuenue chepsl u
1apa ¢ IIOCKOCTBIO.
Kacanue mapa u chepst
IIJIOCKOCTBIO. Bun n
n300pakeHue napa

62

63

VYpaBuenue cepsl.
[Tnomane chepor u e€
yacTeu

Cummerpus chepsl u mapa

https://ege.sdamgia.ru/test?id=166863

91
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64

65

66

67

CrepeomeTrpuueckue 3a1a4u
Ha JI0OKa3aTeJIbCTBO U
BBIUUCIICHHE, CBSI3aHHBIE CO
cdhepoil u mapow,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

CrepeoMeTpruyecKue 3a1auu
Ha JI0OKa3aTeJIbCTBO
BBIUUCIICHUE, CBSI3aHHBIC CO
cthepoii u mapowm,
IMOCTPOEHUEM UX CEUCHUH
IUTOCKOCTBIO

IIpuknansele 3anaum,
CBsI3aHHBIE cO chepoi u
apom

[ToBTOpEHME: OKPYKHOCTH
Ha IIJIOCKOCTH, BBIYUCIICHUS
B OKpPY>KHOCTH,
CTaHJapTHbIE 110100

https://ege.sdamgia.ru/test?id=166863
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68

Pasnmuunasie koMOMHAITN
TeJ BpalleHHs 1
MHOT'OTPaHHUKOB

69

70

71

3anaun no teme "Tena u
ITOBEPXHOCTH BpanieHus"

3anauu no teme "Tena u
MIOBEPXHOCTHU BpaleHus"
KonTponbnas padora "Tena
1 TIOBEPXHOCTH BpALLECHUS"



https://ege.sdamgia.ru/test?id=16686391
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72

O0béMm unuHIpa. Teopema
00 00BEMe psMOTo
WIAHAPA

https://resh.edu.ru/subject/17/

73

Brruncnenue 00bEMOB Tel ©
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6pEM KoHyca

74

75

76

[Tmomaau OOKOBOH U
IIOJIHOW ITOBEPXHOCTH
KOHyCa

CrepeomeTpuyeckue
3aJ1a4d, CBI3aHHEIE C
BBIUYHMCIEHHEM 00HEMOB
HUJTUHIPA, KOHYCa
[IpukiagHeie 331241 MO
TeMe "OOBEMBI U ILIOIAIN
MoBepxXHocTEN Ten"

https://resh.edu.ru/subject/17/

77

78

OO6béM 11apa 1 LapoBOro
cektopa. Teopema 06
o0Béme mapa. [Tnomans
cepsl.
Crepeomerpuueckue
3aJ1a4d, CBSI3aHHBIC C
BBIYMCIICHHEM 00BEMOB
Iapa, mapoBOTr0 CeTMEHTa
Y IIAPOBOTO CEKTOPA

[IpuknanHeie 3a1a4u M0
Teme "OOBEMEI TEN",
CBSI3aHHBIC C 00BEMOM
mapa 1 riomaabio chepsl.

https://ege.sdamgia.ru/test?id=166863

91
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CooTHOILIEHUS MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEH
1 00bEMaMU TOTOOHBIX TEJT

79

80

[TogoOHebIe Tena B
npocrpaHcTse. M3sMeHeHue
o0BEMa mpu mo00uu.
CrepeomeTpuyeckue
3aJlauu, CBA3aHHbIE C
BBIYHCIICHHEM 00BbEMOB Tell
Y IUTONIAJIeH MMOBEpXHOCTEN
KonTponbHas padora
"IInomaay MoBEpXHOCTU U
00BEMBI KPYTIBIX TET"

81

JIBM>KEHUS POCTPAHCTBA.
OtoOpakenusi. J|BmKkeHus u
paBeHCcTBO (puryp. Oduue
CBOMCTBA JBUKECHUU

82

Buner nBmkeHni:
NapajuIeIbHbIN IEPEHOC,
LIEHTpAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHUS,
IIOBOPOT BOKPYT IIPSMOU

https://resh.edu.ru/subject/17/

83

84

85

[TpeoOpazoBanms moaoowms.
[Ipsimas u chepa Ditnepa

I'eomeTpuueckue 3amaun Ha
IMPUMEHCHUC IBVKXCHUS

[IpakTuueckas pabota
" JIBmkeHue"

https://ege.sdamgia.ru/test?id=166863

91
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86

87

88

O6o0m1aromee MOBTOPEHUE

11 moHsTHH 1 METOOB

Kypca reomerpuun 10-11

KJIACCOB, CUCTEMAaTH3aI1s 1
3HaHuii: "[lapaensHOCTD

IIPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

O6o0maroiiee MOBTOPEHHE
11 moHIATUN 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIUs
3HaHui: "BekTopsl B
npocrpaHcrae”

O6o0mmaroiee MOBTOPECHHE
11 moHATUN 1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATHU3AIHS
3HaHUM: "BekTopbl B
npocrpaHcrae”

https://resh.edu.ru/subject/17/

89

O6o0m1aroniee MOBTOpEHUE
11 moHsTHI 1 METOIOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTHU3aIUs
3HaHui: "O0beM
MHOrOrpaHHuKa"

90

O6o061matoniee NOBTOpPEHKE
11 moHsSTHI K METOIOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIUs



https://resh.edu.ru/subject/17/

3HaHuii: "O0beM
MHOTOrpaHHUKa"

91

O6o0m1aromee MOBTOPEHUE

11 HOHATHUH U METOIOB

Kypca reomerpuu 10-11

KJIACCOB, CHCTeMAaTH3aIlHs 1
sgagui: "Tlnomanu

MTOBEPXHOCTH U 0OBEMBI

KpyrJibix Ten"

92

93

O6o0m1aromee MOBTOPEHNE

11 noHsATHIA 1 METOIOB

Kypca reomerpun 10-11

KJIACCOB, CUCTEMATH3AIUs 1
sganui: "[lnomanu

MOBEPXHOCTU U 00BEMBI

KpyTibIX Ten"

HToroBast KOHTpOJIbHAS
pabota

https://resh.edu.ru/subject/17/

94

95

96

Htoroas KOHTpoOJIbHAS
paborta

[ToBTOpeHue, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAaHUH

Hcropus passutus
CTEpPEOMETPUH KaK HAYKHU U
€€ poJib B Pa3BUTHUH
COBPEMEHHBIX NH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI



https://resh.edu.ru/subject/17/

97

98

99

100

Hcropus passutus
CTEpEOMETPUH KaK HAYKH U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTMI

Uctopust pazsutus
CTEPEOMETPUH KaK HAyKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

Uctopust pazButus
CTEPEOMETPUU KAK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI1

https://resh.edu.ru/subject/17/

101

Hcropus pasButus
CTEPEOMETPUHN KaK HAYKU U
€€ poJIb B pPa3BUTUHU
COBPCMCHHBIX WHXXCHCPHBIX



https://resh.edu.ru/subject/17/

Y KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus passutus
CTEpPEOMETPUU KaK HAYKHU U
€€ poib B Pa3BUTHUH

102 1
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIThIOTEPHBIX
TEXHOJIOTHH
OBHIEE KOJIMYECTBO YACOB 102

[10 ITPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://ege.sdamgia.ru/test?id=16686391
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