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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaK 00€CIIEYUBAET BOZMOKHOCTh U3yUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PELICHUU N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBHUIYAJIBHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUHN, U HEOOXOAUMBIX Ul YCIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NMPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MMOHATHIHOTO aIapara no pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHME HUX NPUMEHSTh, YMEHHS JIOKa3blBaTh TEOPEMbl U HAXOJIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHUYECKUX TeOopHil, (opMHpoBaHME MOHUMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a]1a4 C MIPAKTHUYECKUM COJIEPKAHUEM,
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dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MAaTEeMATUUYECKUX YTBEPXKICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEW 00y4Jaromuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACloO3HABaTh IMPOSIBICHUS T€OMETPUUYECKUX TOHITHI, OOBEKTOB W
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEP)KAaTEIbHBIMHU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIUHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiajiucb  HEOJHOKpPATHO. ITO TO3BOJISIET OpPraHU30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBJISIONIeH yueOHOro npeamera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wuzyuenue yueObHOro kypca «l'eomerpusi» Ha YriIyOJEHHOM YPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble M CKpeluMBarolmuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEM. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIPsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOIOrpaHHoro yria. CBoilicTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJHAsE TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamMuiaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel

4



npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs NpU3Ma U
npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAA W TPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: péOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTOopaM. IIpsmoyrospHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue MoBepxHocTed. Tema BpaiieHUs:
MUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlcHUS Ha TUIOCKOCTH. Pa3BépTka muimmHapa W koHyca. CuMmmerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CBOMiCTBA 00BEMOB Ten. Teopema 00 o00BEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MTUPaMHIbl M KoHyca. OO0BEM mapa U mapoBOTO
CeTMEHTA.



KoMmOunanuu Ten BpalieHus W MHOTOrpaHHHUKOB. [Ipu3ma, BhucaHHas B
WIMHApP, ONHUCaHHAas oOKojo IwuHapa. llepeceuenne cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[1nomaas MOBEPXHOCTH LUJIUHIpA, KOHYyca, Iomanas chepbl U e€ dacteil.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue cedyeHnii MHOTOTPAHHUKOB U TEJI BPAILLICHUS: CEUYCHUS LUIIMHIpA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUYECHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO MPOEKTHUPOBAHUS, METOJ IEpeHOoca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucTteMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. Pa3noxkeHnue Bekropa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPHU PEHICHUH TI'€OMETPUYECKHUX
3a1ad.

J{BUKeHUSsI B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OToOpakenus. [[BWkeHUs U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMKCHUN: TapaulelbHBIA IEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSAMO.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKOM MO3ULINK 00YYAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOIO IOBEICHUS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PEIICHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAaHHME IIEHHOCTH TPYAOIIOOHs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/ieNICHUs TIOHSATHUI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBIABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3A U IIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHUI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;



BbIOMpaTh cmoco0 pelieHus ydeOHOM 3amayd (CpaBHUBATh HECKOJBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4EToM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIONIb30BaTh BOMPOCHI KakK HMCCIEIOBATEIbCKUN WHCTPYMEHT TIO3HAHUSA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MIPOTHBOpEYHe,  Mpoliemy,
yCTaHaBIMBAaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHUECKOTO 0OBEKTa, SIBICHHSI, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1au;

BEIOMPATh MH(POPMAIHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIHMIO PA3TUIHBIX BHJIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIBHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMUCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE el CTBUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII UHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBTATOB JIECATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NEeATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeneisTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATH
KauyeCcTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU TOHSTHUAMH CTEPECOMETPUU TIPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;
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KJIacCU(UIMPOBATh B3aMMHOE PACIOJIOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTRE;
CBOOOJIHO  OINEpUPOBATh TMOHSITUAMM, CBSI3aHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIAMOUA H
MJI0CKOCTHIO;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUJIbI MHOTOTPAHHHUKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napaienenunea, Kyo);

KJacCU(PUIIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

BBITIOJIHATD napauiesibHOE, LHEHTpaJIbHOE u OpTOTOHAJIBHOE
MPOCKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BHITIOJHATH W300pakeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TIOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OINEpPUPOBATH MOHATUAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
burypsr;

CBOOOJTHO OIEpPUPOBATh TOHSATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOTHST JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHN H
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUN MaTEMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

MPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (PUTrypax, TMPeJACTaBICHHYI Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIyYeHHbIE 3HAaHHUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYEHHBIEC MOHSATUS B
mpoliecce IMOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOpMYyIUpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEATbHBIE CHUTYallMM Ha S3bIKE T€OMETPHH,
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HCCIIE0BATh ITOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM I'€OMETPUYECKUX
NOHATUNA M TEOpeM, amnmapara ajareOpbl, pelaTh MPaKTUYECKHe 3aJauH,
CBS3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJINYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K kxonmy 11 kiacca oOy4aromuics HayIuTCsI:

CBOOOJHO ONEPUPOBATh MOHATUSMH, CBSA3aHHBIMU C LIMJIMHIPHYECKOM,
KOHUYECKOM U cepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OIEepUpPOBATh MOHATHUAMHU, CBI3aHHBIMU C TE€JIaMH BPAILCHUS: IIMJIMHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTY4YEHUS TEJ BpaLCHMS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI HJIEMEHTOB MHOTOTPAHHHUKOB W TN BpAIICHUS,
OOBEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIA TEJIO
BpAaIlCHUS;

BBIUUCIIATH COOTHOLIEHUS MEXY IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
peliaTh TeOMETpUYECKHe 3a/1a4ll Ha BBIYUCIICHUE YIJIOB MEX]Y MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUH,
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;
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BBIMIOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUs mpu
[IapajuIeIbHOM — NEPEHOCE, LEHTPAIBbHOM CUMMETPHH, 3€PKAIBbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOi, TpeoOpa3oBaHus MOJ00HUS;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWJIMHJIpA
(mapasuienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijiesibHbIe
OCHOBAHMIO M IPOXO/SLIUE YEPE3 BEPIIUHY), CEUEHUS 1I1apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHMM: METOX CJIENOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
IPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopMme;

pelmars 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHUM W
HAaX0KJICHUE TEOMETPUUECKUX BEIIUYUH;

IIPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

IPUMEHSTh  IIOJIyYEHHbIE  3HAaHWA HA  NPAKTUKE:.  CPAaBHUBATD,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUH, IPUMEHATh U3YUCHHbIC
IIOHATHs, TEOPEMBI, CBOWCTBA B IIpoLECCEe IIOMCKAa  pPEIICHUs
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
pealbHBIE CUTYallUM HA S3BIKE T€OMETPUHU, HCCIIENOBATH ITOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM TI'COMETPUYECKUX TIOHATUH U TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HAaxO0XJICHUEM N€OMETPUYECKUX BEJINUNH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUS T'€OMETPUHU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

13



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NpOrpamMmbl Bcero Korrponbnsie  Ipaxririeckie o0pa3oBaTesbHbIE
padoThI padoThI pecypesi
1 BBenenue B ctepeoMeTpuio 23 1
5 BsaumHoe pacronoxeHue npsiMbix B 6 1 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 8
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
5) VYribl U paccTosTHUS 16 1
6 MHororpaHHUKH 7 1
7 BekTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o0111eHue U cucTeMaTh3anus 5 9
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 1
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne /it HaumeHoBaHue pa3iesioB U TeM Kourponsupie  pakrudecime (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypesI
1 AHanmUTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHwUE, 06061ueH1:1€ " 15 1
CUCTeMAaTH3aIHsl 3HAHHUHA
3 O6bEéM MHOTOTpaHHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrokeHuUs 5 1 1
7 [ToBTOpEHME, 060611.[6HI:I€ u 17 2
CUCTeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 1
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie

o0pa3oBaTe/ibHbIE

pecypchl

OcHoOBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE IJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHuKH, U300pakeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHH U NIEPBHIE
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10

CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
IPSMBIX U IFIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHUH Pa3HBIMU IIBETAMH

11

12

13

N300paskeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBbI, KOTOPBIE IIPOXOJAT Yepe3 UX
peopa. M3o0pakeHne epeceacHHsI
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammmBanue
IIOCTPOECHHBIX CEYEHUN Pa3HbIMU LIBETaMU

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHH Pa3HBIMH IIBETAMH

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MOJTyYEeHHBIX TUIOCKOCTeH. PackparimBanue
MIOCTPOEHHBIX CEUEHUH pa3HBIMU 1IBETAMH

14

15

Merton cnesoB it MOCTPOSHUS CeUSHU
Meroa cneqoB Asisi MOCTPOEHUS CEUYEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
MIOCKOCTEH

16

Mertoa cresioB AJist TOCTPOSHUS CEUSHUH.

17




CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

17

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUSA

19

20

[TocTpoenue ceveHwuii B mupamuie, Kyoe
1o TpémM ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOCHUS

[Toctpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEMN U 3aIUCH 11aroB
IIOCTPOEHUS

21

22

23

[ToBTOpenue mnanumerpun: Teopema o
MIPOMOPLMOHANIBHBIX 0Tpe3kax. [logoOue
TPEYrOJILHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IUTAHUMETPUU U CTEPEOMETPUH

KonrtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionokeHue npsmbIx B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipr3Haky CKpemnBaronuxcst

18




npsaMbIX. [TapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

25

26

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH IIPSIMOM NapalIeIbHON
JAHHOM NPSMOM, TPOXOMSILEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHuun
MapaJUICIIbHBIX MPSMBIX INIOCKOCTBIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o

TpEX MmapajuieNbHbIX IpIMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

27

28

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJLJICILHOTO
npoekTupoBanus. M300pakeHue pasHbIx
Guryp B mapayieIbHON MPOSKIINN
LenTpanbHas npoekuus. Yroiu ¢

COHaITpaBJICHHBIMU CTOPOHAMHU. Yron
MCKAY NPSAMBIMHA

29

30

31

3agaun Ha TOKA3aTeIbCTBO U
HUCCIENOBAHNE, CBA3aHHEIE C
pAacIONIOKEHUEM MIPSIMBIX B IIPOCTPAHCTBE

[TonsATHs: MapaIeabHOCTh NPSIMON U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapauIeTbHOCTH MPSIMOH M INTOCKOCTH.
CaoiicTBa napamienbHOCTH NPSIMON U
TUTOCKOCTH

FCOMCTpI/I‘lCCKI/IC 3aJa4d Ha BBIYHMCIICHHUC U
JA0Ka3aTCJIbCTBO, CBA3aHHEBIC C
MapaJiiCJIbHOCTBIO ITPAMBIX U IUIOCKOCTEM
B IPOCTPAaHCTBC

19




32

[TocTpoenue ceueHus, MPOXOASILETO Yepe3
JAHHYIO IPSIMYIO HA YePTEkKE U
MapajyIeIbHOIO IPYrou npsimoit. Pacuér
OTHOLUEHUH

33

34

[TapanmnensHas IpOEKIUs, TIPUMEHEHUE
JUTSL IOCTPOCHHUSI CEUCHHI KyOa U
napauienenumnena. CeoncTaa
napajuieNienunea u Ipu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuieJIbHOCTH ABYX IIOCKOCTEHN

35

36

Teopema o napajuieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI{?IHIGfI
yepe3 TOUKY, HE MPUHAJICKALLYIO TaHHON
IJIOCKOCTH U CJICACTBUS U3 HEE

CaolicTBa napajuieNIbHBIX IJIOCKOCTEH: O
MapajIeIbHOCTH MPAMBIX MTEPECeUCHUS
MIPU IEPECEUECHUH JIBYX MapauIeIbHbIX
IIOCKOCTEN TpEeTher

37

CaolicTBa napamuieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MEPECEUEHUH MPSAMOI ¢
IBYMsI TapaJIJIEIbHBIMU TNIOCKOCTSMHU

38

39

[ToBTOpenue: reopema [Tudaropa Ha
TUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40
41

CaoiicTBa Ky0a U MpSIMOYTOJIBLHOTO
napajulesIenune1a

Brruncienue mmH OTPC3KOB B Ky6€ u

20




42

43

IPSMOYTOJIbHOM MapaJuleIeIIUIIE e

[TeprieHAMKYASAPHOCTH MPAMOUN U
rwiockocTu. [Ipu3nak
MEPIEeHIUKYIAPHOCTH IPSIMON U
IJIOCKOCTH

[lepnieHIUKyYIAPHOCTD NPSMOM U
miockocty. [Ipu3Hak
NEPIEHIUKYJIAPHOCTU IPSIMON U
IJIOCKOCTH

44

45

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH MPSIMOM, IPOXOASIIEN
yepe3 TOUKY MPOCTPaHCTBA U
MEPIICHANKYISIPHOMN K INIOCKOCTH

IInockoctu u MNEPNCHAUKYIIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHKAX

46

47

[1nockocTy ¥ epneHAUKYISIPHbIE UM
MpsiMble B MHOTOTpaHHHUKAX
[lepnieHIuKyNAp U HAKJIOHHAS.
ITocTpoeHne nepneHuKysapa U3 TOYKU Ha
MPSIMYIO

48

49

[lepneHuKyIsp ¥ HAKJIOHHAS.
[TocTpoenue neprneHauKkyspa U3 TOYKU Ha
MPSIMYIO

Teopema o Tpéx nepneHANKYIsIpax
(nmpsimast 1 oOpaTHast)

50

51

Teopema o0 TpEX nepHeHANKYIIApax
(npsiMast u oOpatHas)

Yroa Mexay CKpeIlBarOIIUMHUACA
MPSIMBIMU

21




52

[Touck nepreHIuKyISIPHBIX TPSIMBIX C
MTOMOIIIbIO IEPIEHAUKYIISIPHBIX
IIJIOCKOCTEH

53

54

OpToronaiabHOE TPOEKTUPOBAHUE
[TocTpoenue ceueHuit Kyoa, IpU3MBI,
[IPaBUJILHOM IIMPAMUJIBI C TIOMOLIBIO
OPTOTOHAIBHON TPOEKINH

55

56

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
MIPaBUJILHON TMPAMUJIBI C IIOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH
CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIbHO I1ocKocTH. [1nockocTn
CUMMETpPUN B MHOTOTPaHHUKAX

57

58

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U

IIJIOCKOCTH KaK CJICACTBUC CUMMECTPUU

IIpaBuiibHBIE MHOTOTPpaHHUKHU. Pacuér
pacCTOAHUM OT TOYKH 10 MNIOCKOCTH

59

60

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAcCTOSTHUM OT TOYKH JO IJIOCKOCTH

CriocoObl OIYCTUTD NEPIEHANKYIISAPHI:
CUMMETpPHS, CABUT TOYKHU I10
MapajuIeIbHON IIPSIMOU

61

62

CaBur no HenapauienabHON NpSIMOH,
U3MEHEHUE PACCTOSHUN
Konrtponsnas padora "B3anmuoe

PacroJI0KEHUE NPSMBIX U TUIOCKOCTEN B
npocrpaHncTae”

63

[ToBTOpEHME: Yyrosa Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B

22




IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

65

[ToBTOpEHME: YrOa MEXKIY
CKPEIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTprueckue METObI BEIUUCIEHUS
yria MeXJy MPsIMBIMU B MHOTOI'paHHUKAX

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia
IlepnenukynsapHele miockocty. CBolicTBa
B3aMMHO NEPIEHIUKYJIIPHBIX INIOCKOCTEN

68

69

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
MEePECEUCHUS JBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH IIIOCKOCTH
[IpssMoyronbpHBIN Napasuieienunes; Kyo;
U3MEpEHUS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuleJIenunea

70

71

Teopema 0 tMaroHany NPsMOYTOJIBHOTO
napajuiesIenuIes1a v CIeJCTBUE U3 Heé
CrepeoMeTpHUueCKUE U NPUKIIATHbIE

3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTHU

72

73

[ToBTOpEHME: CKpPEIIMBAIOIINECS MIPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAHIAPTHBIX
MHOTOTPaHHUKAX

Hapa napajiCJIbHBIX ILIOCKOCTEM Ha
CKpCHIMBAOIHNXCA NPAMBIX, PAaCCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IPSAMBIMU B
MPOCTBIX CUTYyaHAX
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PaccrosHue oT TOUKH J0 IINIOCKOCTH,

& paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
Brrunciienue pacCTosTHUN MEXITY

75 CKPENTUBAIOIIUMHUCS TPSIMBIMHU C
IIOMOLUIBIO NEPIEHUKYISIPHON IIIIOCKOCTH
TpéXrpaHHblid yroi, HEpaBeHCTBa s

76 TpexrpaHHbIX yrioB. Teopema I[Tudaropa,
T€OpPEMbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yriia

77 DneMeHTHl CPeprUIecKoil reOMETPUH:
reoJIe3nYeCcKue JIMHUYU Ha 3emiie

78 KonTponbnas pabota "Yrisl u
paccrosgHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €r0 3JeMEeHTHI"

80 ITupamupa. Buaer nupamua. [IpaBunsHas
nupamuaa

81 [Ipusma. [Ipssmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

82 [IpssmMo#t napaienenunes,
MPSIMOYTOJIBHBIN Mapaienenumnes, Kyo

83 Brinykiible MHOTOrpaHHUKH. Teopema
Ditnepa
Brinykineie MHOrOrpanHuku. Teopema

84 DOiinepa. [IpaBuiibHbIE U TIOJYIPABUIIbHBIC
MHOT'OTPaHHUKH

85 KonTtpomnsHas pabora "MHOrorpaHHUKH"

86 [TonsiTHe BeKTOpa HA MJIIOCKOCTH U B

IIPOCTPAHCTBE
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87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapannenenumena 1
90 YMHOXEHHE BEeKTOpa Ha YHCIIO 1
Paznoxenue BexTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JICXKAIIUX B OJTHOM 1
TUIOCKOCTH
92 CkanspHoe Mpou3BeICHNE 1
93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMHU 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O00011IeHIE U CUCTEMATH3aIUs 3HAHUN 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 HToroBast KOHTpOJbHASA paboTa 1
101 Urorosas koHTpOIBHAs paboTa 1
102 O00011IeHIE U CUCTEMATH3AIU 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoTshI
pecypchl

1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1

Ha IUIOCKOCTH U B MIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1

IIPOU3BEICHNE BEKTOPOB"

[ToBTrOpenue Temsl "Bprunciienue yria
3 " 1

MEXy BEKTOPAMH B IPOCTPAHCTBE
4 [ToBTOpEeHUE TeMBbI "YpaBHEHHE MTPSIMOH, 1

Ipoxosuiei yepes 1Be TOUku"

VYpaBHEHHUE IIOCKOCTH, HOPMaJb
5 ’ ’ 1

ypaBHEHUE IJIOCKOCTH B OTpE3Kax

VpaBHEHUE IIJIOCKOCTH, HOPMAlb,
6 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHKE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

IIPOrpaMMHUPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacyéra yriia 1

MEX1y NPSIMbIMH B MHOTOTPaHHUKAaX
11 AHanuTHUYECKHE METO/IbI pacuéTa yria 1

MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSTHUSA OT TOYKH J10 1

IIJIOCKOCTH B KOOpAWHATAX

26




13

HaxosxaeHue pacCTOSHUI OT TOYKHU 10
IJIOCKOCTH B KyOe

14

15

Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B TIPABUJIBHOM IMHUPAMHUJIC
KonrponbHas pabora "AHanutuueckas
reomeTpus”

16
17

Ceuenus MHOI'OI'paHHUKOB: CTaAaHAAPTHBIC
MHOT'OrpaHHUKHA

Ceuenus MHOTI'OIrpaHHUKOB: MCTO CJICO0B

18

19

CedeHuss MHOTOIPAHHUKOB: CTaHIapTHbBIC
IJIOCKOCTH, MIEPECEUCHUS MPSIMBIX U
IJIOCKOCTEN

[TapannenpHbIE PSMBIE U TNIOCKOCTH:
MapaJlyIeIbHbIEC CEYEHHUS

20

21

[TapannenbHbIE PSMBIE U TNIOCKOCTH:
pac4y€T OTHOLICHUI

HapaJ'IJ'IeJ'ILHLIe MMpsAMBIC U TINIOCKOCTH:
YIJIbI MEKAY CKPCIIHUBAOIUMUCS
psAMBIMHA

22

23

[lepnieHiuKynspHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJApTHBIE Maphbl
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB
IlepnieHIuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIIApax

24

[IepnenqukynspHbIE TPSMBIE U
IIJIOCKOCTH: BBIYHCIICHHUS JIIUH B
MHOT'OTPaHHUKAX

27




25

[ToBTOpenue: miomanu
MHOTOYTOJLHUKOB, ()OPMYIIBI JUIS
101N, COOOPaKEHHSI TIOI00MS

26

27

[ToBTOpEHHE: MIIOIIAAN
MHOTOYTOJLHUKOB, ()OPMYIIBI JUIS
Ioaaen, COoOpakeHus Mo00us
[ToBTOpEHHE: TIOIAAN

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS

28

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUTOIIAH TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPaKCHHUS TOT00MS
[Tnomaau ceyeHuit MHOrOrpaHHUKOB:

IUIOIIA/IA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUs MOA00Us

30

31

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenumnena

32

33

3amaun 00 yaABOCHUU Ky0Oa, O KBaJApaType
Ky0a; O TPUCEKIIUHU yTiia

CTepeOMeTpI/I‘-ICCKI/IC 3aJa4u, CBA3aHHBIC C

00BEMOM MPSIMOYTOJIBHOTO
napaienenunena

34

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajienenuena

35

O0BEM npsIMOit TPU3MBI
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CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C

36 BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [IpukiagHblie 3a1a4m, CBI3aHHbBIC C
00BEMOM TIPSAMON MPU3MBI
Brruucienue 00bEMOB TE ¢ IIOMOIIIBIO

38 onpeaenéHHoro uarerpana. OobéM
HaKJIOHHOH TPHU3MBbI
Brruucienue 00bEMOB TeI ¢ IIOMOIIIBIO

39 onpeaenéHHoro uarerpana. OopéM
T PAMH/TBI

40 dopmyna o0béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

a1 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

42 CrepeomeTpHUeCKHE 3a]1a4H, CBI3aHHBIC C
00bEéMaMK HAKJIOHHOW TTPU3MBI

43 CrepeoMeTpHUeCKUe 3aa9H, CBI3aHHBIC C
o0BEMaMK MUPaMUIbL
[Tpuknanueie 3ana4yn no Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

46 [Tpumenenne o0bEMOB. Boruncienne
paccTosHUS A0 TUIOCKOCTH

47 Kontponbras padota "O0bEM
MHOT'OrpaHHHUKa"

48 [unuaapudeckas MOBEPXHOCTb,

o0pa3yolne UIHHIPHIECKOM
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IMOBEPXHOCTH

Humuaap. [psimoit KpyroBoM UIUHID.

49 [Tnomanas MOBEPXHOCTH IMIIUHIPA

50 Konnueckas moBepxXHOCTh, 00pa3yromme
KOHHYECKOM moBepxHoctu. Konyc

51 CedeHune KOHYyCa TUIOCKOCTBIO,
napajuieNIbHOM TUIOCKOCTH OCHOBaHUS

59 Yceuénnslit konyc. M3o0paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53 [Tnomaas OOKOBOI MOBEPXHOCTH U
MOJTHOW TIOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U
MOJTHOW TIOBEPXHOCTH KOHYCa
CrepeoMeTpHyeCcKHE 3a1a4d Ha

55 JI0KA3aTEJIbCTBO M BEIYMCIICHHUE,
MOCTPOSHUEM CEUSHHH IINHAPA, KOHYCa
CrepeoMeTrpuyeckue 3aaun Ha

56 JI0Ka3aTelbCTBO U BBIUUCIICHHE,
MOCTPOSHHEM CEeUSHHMH LWINHApA, KOHYyca

57 [TpuknaaHble 3aa9M, CBSI3aHHBIE C
WIAHAPOM

58 [MpuknagHble 3a0a49M, CBSI3aHHBIE C
WTTHIIPOM

59 Cdepa u map
[Tepeceuenue chepsr u mapa c

60 iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. Bua u n3o6paxxkenue mapa

61 [epeceuenue cheps! u mapa ¢

miockocThio. Kacanue mapa u cdepsl
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IUIOCKOCTBI0. Bu 1 n3o0pakeHue mapa

VYpasuenue chepsl. [Lnomanp chepsl u e

62 .
qacrei

63 Cummerpus chepsl u mapa
CrepeomeTrpuueckue 3a1aun Ha

64 JI0Ka3aTeNbCTBO U BBIUUCIICHHE,
CBsI3aHHbIE CO chepoil U mapom,
MMOCTPOEHUEM UX CEUEHUH TIIOCKOCTBIO
CrepeomeTpuueckue 3aa4u Ha

65 JI0Ka3aTeIbCTBO U BBIUUCIICHHE,
CBsI3aHHbIE cO chepoit U mapom,
IIOCTPOEHUEM UX CEUEHHH MI0CKOCTBIO

66 [IpukiiagHele 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom
[ToBTOpEHUE: OKPYKHOCTH HA IIIOCKOCTH,

67 BBIUUCIICHUS B OKPYKHOCTH, CTaHapTHbIE
Mog00us

68 Pa3znnunble KOMOMHALIMY TEJ BpallleHUs U
MHOTOTPaHHHKOB

69 3anaun o teme "Tena v MOBEPXHOCTH
BpauieHus"

20 3anaun o teme "Tena v MOBEPXHOCTH
BpatieHus"

71 KontponbHas padora "Tena u
MIOBEPXHOCTHU BpameHus"

79 06vem mumHapa. Teopema 00 00bEMe
MPSIMOTO LUJIMH]Ipa

73 Brruuciienne 06EMOB Tell C TOMOIIIBIO

ornpenenénHoro uHTerpaina. OobEm
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74

KOHyca

IImomaay OOKOBOU U OJIHOK
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIWIIMHIPA,
KOHYyca

76

77

[Ipuknagueie 3agaun 1mo Teme "OO0BbEMBI U
IJIOIA I TOBEpXHOCTEN Ten"

OO0BEM TIapa ¥ mapoBOTO CEKTOpa.
Teopema 00 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTpHUIECKUE 3a/1a4H,
CBSI3aHHBIE C BBEIYKMCIIEHHEM 00BEMOB
1apa, MmapoBOro CErMeHTa M MapoBOI0
CeKTOpa

78

79

80

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa u
momaasio cgepbl. COOTHOLIEHUS MEKITY
TJIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMH
MOJIO0HBIX TEJT

[TooGHBIE TENa B TPOCTPAHCTBE.
N3menenue o0bwEma npu noao0uu.
CrepeoMeTpuyecKre 3aJjauu, CBI3aHHbIE C
BBIUHCIICHHEM 00BEMOB Tell U TUIOIIA e
ITOBEPXHOCTEH

Kontponbnas padota "[1nomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"

81

82

JIBmxenust npoctpancTBa. OToOpakeHusl.
JIBroxenus u paBeHCTBO duryp. O6mme
CBOMCTBA ABMKESHUMN

Buael 1BukeHUI: napauieIbHbII
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MepPEHOC, LIEHTPaIbHAsl CHMMETPHS,
3epKajibHasi CHMMETPHSI, TOBOPOT BOKPYT
NpAMOit

83

84

[IpeobpazoBanus nomodus. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3a1aun Ha IPUMEHEHUE
JIBYDKCHUS

85

86

KonTponbHas padota "BekTopsl B
npocrpaHcrae”

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJaCCOB, CUCTEMATH3alls 3HAHH:
"[TapayienbHOCTh MPSAMBIX M TJIOCKOCTEN
B MpocTpaHcTre"

87

88

Oo6o06maromee nmoBTopenue 11 moHsATHH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHUH:
"BexTops! B mpocTpaHcTae"

Ob6o06maromiee noropeHue 11 noHATU U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"BexTopsl B mpocTpaHcTae”

89

O6o6matoniee nopropenue 11 nonsruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

Oo6o06maromiee noropenue 11 noHATUH U
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIlHsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"
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91

Ob6o06maromee noBropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHH:
"[Tmomraau MOBEPXHOCTH U 0OBEMBI
Kpyribix Ten"

92

93

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlus 3HAHMI:
"[1nomaay MoBEpXHOCTU U O0BEMBI
KpyIibIX Ten"

HroroBas koHTpoNbHAs paboTa

94
95

HToroBast KOHTpOJIbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3alAs 3HAHWI

96

97

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Ucrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

- JI.C. ArtanacsH, B.®. byry3zoB u np. ['eomerpus. Yuebnuk mais 10-11 xmaccon
0011e00pa3oBaTeNbHBIX YUPEKACHUH/ 0a30BbId U TPOQUIbHBIA ypoBHU/. M.:
[Ipocsemenne, 2020 roaa.

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

- JI.C. Artanacsn, B.®. byry3oB u ap. ['eometpus. Yaeonuk mis 10-11 xmaccos
o01eo0pa3oBaTeNbHbIX YUYpEeXIeHU/ 0a30Bbli W NpoUIbHBIA ypoBHH/. M.:
[Ipoceemenne, 2020 roaa.

- B.I'. 3uB. TI'eomerpus: umaktuyeckue Mmarepuansl s 10-11 kmacca. M.:
[Ipocsemenne, 2020.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

- OenepalibHBIN EHTP UHPOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(®ILIMOP), http://eor.edu.rul.

- Enunas komiexius nudpoBbix 00pa3oBarenbHbIX pecypcoB (Ennnas kommekims
LIOP), http://school-ollection.edu.ru/.

- UupopmannonHas cucrema "EnnHoe OKHO TOCTyMa K 00pa3oBaTeIbHbBIM
pecypcam" (MC "Enmnoe okno"), hitp://window.edu.ru/,

- ®epepanbHbii opTan "Poccuiickoe oopazoBanue", http://www.edu.ru/.
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