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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBNsIETCS OJHUM U3 0A30BBIX KYypPCOB HA YPOBHE CPEIHEr0 OOIIETOo
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[TockonbKy JTOrM4YecKOe MBILIUIEHUE, (POpMHUpPYEMOE PU U3YUEHUH 00yYarOIUMUCS
NOHATUMUHBIX OCHOB TE€OMETPUM, IPH JOKA3aTEIbCTBE TEOPEM M IOCTPOEHUU
LEMOYKH JIOTHUYECKUX YTBEPKICHUN IPH PELLIEHUH T€OMETPUUYECKHX 33]1a4, YMEHHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MCIOJIB3YIOTCS IpU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOiaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIBHBIX CIIOCOOHOCTEN 00yUYarOMIMXCS TPU U3yUYEHUN
F€OMETPUH, KaK COCTaBISIOIIEH MpeaMeTHo obnactu «MaremaTuka U
uHpOopMaTuKa» yepes ooecreueHue BO3MOKHOCTH IPUOOPETEHHSI U UCIIOJIb30BaHUS
0osee r1yOOKMX reOMETPUUECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOTO MPOPeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JlayaMu Kypca TE€OMETpPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIMpSIIOUIMMU U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paclIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TMPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEISAX, MO3BOJIAIOIIMX OMMUCHIBATh M H3Yy4yaTh
pa3HbIE SBJICHUS OKPYKAKOLIEro MUPa, 3HAHUE MOHATUIHOIO aIlapara Mo pasiaeiry
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpoBaHHEe  yMEHHUS  BJIAaJE€Th  OCHOBHBIMM  MOHSATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tejla BpalleHUs, KOHCTPYMpPOBAaTh TIE€OMETpPUYECKHE
MOJEIIH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IPOBEJCHUM PACCYKACHUN;

(opMUpOBaHNE YMEHHS BIAJE€Thb METOJAMH JI0KA3aTEIbCTB M aJITOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKJIEHUS B X0J1€
pELICHUs] CTEPEOMETPUUYECKHX 3aa4 M 3a7ad C MPAKTHYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

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

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEIEBAHTHONW T'€OMETpPUU:
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 CHUTYAllMi, HUCCJIEIOBAHUS TOCTPOCHHBIX MOJCIIEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BMYKEHUS 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 JMHUSAM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpeiensercss He TOJIbKO 10
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOTIPOCAM O0yYarOIIHECs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIIA 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  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30oBaTeNbHBIX MpOrpaMM, OOECHeunuTh YIIIyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHBIM 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

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpellMBaromuecss npsmele. [Ipu3Hakum CckpemumBaromumxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIENbHOTO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelieuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M INIOCKOCTH, Teopema O IIPsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEMN: MPHU3HAK MEPHEHAUKYISIPHOCTH JBYX IUIOCKOCTENW. Teopema o TpEx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOMCTBA INIOCKUX U IBYTPaHHBIX
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 MMApAJIENIENIUIIE] U €r0 cBolcTBa. Kparyaimue
IyTH Ha IMOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [Iupamuna: N-yronbHasi nupamMujia, NpaBuIbHas U yCeUEHHAs
nupamusibl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBWIHHON MHUPAMUIBIL.
[IpaBuiibHBIE MHOTOIPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 3J€MEHTOB MHOTOTPAaHHHKOB: pE&Opa, JuaroHalid, YIJIbI.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJEMEHTBI CHUMMETPUHM  IPABHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTtopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

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

O0béM. OcHOBHBIE CcBOWCTBAa O00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CerMEeHTa.

KoMOuHanuu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
MUINHAP, OMHMCAaHHAas OKojio mwinHapa. llepeceuenue cdepsl U 1mapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tomobue B mpoctpanctBe. OTHOIIEHHWE OOBEMOB, IUIOMAACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapayuienbHO W TMEPHEHAUKYJISPHO OCH), CEYeHUs KOoHyca (mapajuielibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYILEH IUTOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELLICHUN F'€OMETPUUECKHX 3a]1a4.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. [[BkeHUs U paBEHCTBO (Puryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[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 WJIEHA POCCUHCKOTO 00IIIECTBA, TPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OSTUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUEHOTO, OCO3HAHUE TUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

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

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHIATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3nuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTSHDKCHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHONW M COIMAIbHOU
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
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 Pa3BUTHS HAyKH M OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUS TUBUIIN3AINY, OBJIAJCHUE SI3bIKOM MaTEMAaTUKH U MaTeMaTU4eCKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBAHUS JIJIsI 0000IIEHUS M CPAaBHECHMS, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUAX U YTBEPXKACHUSX, Mpeasiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPHKICHHI
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBEIOWpATh CMOCO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUs], BLIOUPATh HarboJee MOAXOAANIUN C YUETOM CaMOCTOSTEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOpMHpOBaTH THUIOTE3Y, apTyMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyYJIMpOBaTh OOOOIIEHMSI U BBIBOJBI 0 pe3yJbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIOBHSX.

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 MHPOPMAIUIO PA3TUIHBIX BUOB U GOpM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU 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¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYLIECTBY OOCY>KIAE€MOIl TEMBbI,
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 PA3HOIIACHS, CBOU BO3PAKEHUS;

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

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
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, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJ€Th HABBIKAMHM  TO3HABATENbHOM  pedJeKkcuM KaK  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3a]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WIN HEAOCTUKEHUS pPe3yIbTaTOB JESATEIIbHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacmpeneisTh
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), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWIECHAMH 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 TMOHSTHUSMU CTEPEOMETPHUH TPHU
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 IJIOCKOCTEN B IPOCTPAHCTRBE;

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 CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (IIpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

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

e BBINOJHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

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

e BBIUUCIATH IUIOIIAAU  TIOBEPXHOCTEH  MHOIOIPaHHUKOB  (Ipu3Ma,
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 IMOHATHUAMH, 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
pEelIeHM MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WU BBICOKOI'O 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 (QUrypax, TMpeACTaBICHHYIO Ha
YEepTekKax U PUCYHKAX;

e IMPUMEHATH TIOJYyYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIHN C UCIOJIB30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHIaMEHTa Pa3BUTHS TEXHOIOTHIA.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



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

OIepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpAIICHUS: IIMIIMHIIPOM,
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 BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0BEMBI U TUIOMIAJM TMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalllCHMUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCaAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4daembie (UTYpBI, BBHINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

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

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUs MpHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapaJienbHO U NEPHEHIUKYISPHO OCH), CEUEHUs KOHYyca (MapaliyieabHble
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHATh TeOMEeTpUuueckre (aKThl IS PEIICHHS CTEPEOMETPUUICCKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

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

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

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyYECHHBIE MOHSTHSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHPOBAHHON MPOOJIEMBI, MOACIUPOBATh pPEaNIbHbIC CUTyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBleHUs 00 OCHOBHBIX dTamax Pa3BUTHUS T'C€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriieckue o0pa3oBaTe/bHbIE
padoThI padoTsI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHocn, MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungpposbIe
Ne i/mn P Konrpoabnbsie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AHamMTHYeCKasi TeOMETPHS 15 1
) [ToBTOpeHwme, O606IJ_I€HI§€ u 15 1
CUCTEMAaTH3aIHsI 3HAHHHA
3 O0bEM MHOTOTpAaHHUKA 17
Tena BpameHus 24
5 [Inomaau noBepXHOCTU U O0BEMBI KPYTIIBIX 9 1
TeI
6 JIBrokeHUs 5 1
7 [ToBTOpeHue, 0600IMICHNE 1 17 9
crucTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Koamecrso JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka 8L08 06pa3ol;aTeJILHbIe [E)ecypcbl
Bcero

1 OcHoBHbIE NpaBUIIa N300paXKEHU Ha PUCYHKE INIOCKOCTH, apaljIeIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[ToHsTHS cTepeoMeTpUM: TOUKa, IIPsiMas, INIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIE

2 IIpaBUjIa N300paKEHUS Ha PUCYHKE [IOCKOCTH, NapajlIebHbIX IPAMBIX 1
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS cTepeoMeTpUM: TOUKa, IIpsiMasi, IJIOCKOCTh, IPOCTPaHCTBO. OCHOBHbBIE

3 IIpaBUjIa N300pa’KEHUS HA PUCYHKE IUIOCKOCTH, NapajlIeIbHbIX MPSAMBIX 1
(OTpe3KoB), cepeIMHbI OTpE3Ka

4 [TonsTus: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINECcs IPsIMast U MII0CKOCTh; 1
HOJIyTIPOCTPAHCTBO

5 [TonsaTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINECS IPSIMast U MIJIOCKOCTH; 1
MOJIyIPOCTPAHCTBO

6 MHororpaHHuKH, ©300paKeHHE TPOCTEUIINX TPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINX 00OBEKTOB

7 MHororpaHH1KH, U300pa’keHUe MPOCTEUIINX TPOCTPAHCTBEHHBIX (DUTYP, 1
HECYIIECTBYIOIINUX O0OHEKTOB

8 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBHSI U3 HUX 1

9 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBHSI U3 HUX 1

10 AKCHOMBI CTEPEOMETPUH U TEepBbIE clieACTBUSA U3 HUX. CIocoOBI 3a1aHus 1
MPSIMBIX U IJIOCKOCTEN B pocTpaHcTBe. O003HAYEHUSI TPSMBIX U IJIOCKOCTEN
N300paxenune cedyeHuit nmupamuibl, Kyda v MpU3Mbl, KOTOPbIE TPOXOJIAT Yepe3 UX

11 pédpa. M300paxkeHne nepeceueHus MoJIyuYeHHbIX IIocKocTell. PackpamBanue 1

IMOCTPOCHHBIX CeYeHUM Pa3HBIMHU [IBETAMU




N300pakeHne ceueHuil mupaMupl, Kyda v Ipu3Mbl, KOTOPbIE TPOXOASAT Yepe3 X

12 pebpa. N3o0paskeHne nepecedeHust MoTy4eHHbIX II0cKocTel. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH
N300pakeHne ceueHuil mupaMupl, Kyda v IpU3Mbl, KOTOPbIE MTPOXOAAT Yepe3 X

13 pebpa. M3o0paskeHne nepecedeHust MoTy4eHHbIX II0ckocTel. PackpammBanue
MOCTPOCHHBIX CEUCHHUI Pa3HBIMH LIBETAMH
N300pakeHne ceueHuil mupaMupl, Kyda 1 IpU3Mbl, KOTOPBIE IPOXOISAT Yepe3 X

14 pé6pa. N3o0pakeHune nepeceueHust MoayuYeHHbBIX INTIOCKOCTeN. PackpaiuBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

15 Mertoa cnesoB AJist MOCTPOSHHUS CEUEHUM

16 Meron CJIE/0B JULA IOCTPOCHHS ceueHuil. CBOMCTBA nepecevyeHnil IpsIMbIX U
MJI0CKOCTEN

17 Meron CJIE/0B JULA IOCTPOCHHS ceueHuil. CBOMCTBA nepeceueHuil NpsIMbIX U
MJI0CKOCTEN

18 [Toctpoenue CG‘IGHI/IFI B IUpaMu/e, Kyoe mo Tpém Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEH 1 3aITUCh [IAar0B MOCTPOCHUS

19 [Toctpoenue cequva”I B IUpaMuje, Kyoe no TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepPTEKeH U 3aIlUCh IIaroB MOCTPOSHUS

20 IToctpoenue cequﬂfd B MUpamu/Jie, Kyoe o TpéM Toukam Ha pédpax. Co3nanue
BBIHOCHBIX YEPTEKEH M 3aITUCh IIAaroB MOCTPOCHUS

21 [Toctpoenue cequHvﬁ B IUpamuie, Kyoe o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX YepPTEKeW U 3aIliCh IIaroB MOCTPOCHUS

29 [ToBTopenue muannMeTpuu: Teopema o MPOMOPIHMOHAIEHBIX OTpe3kax. [lomodue
TPEYTOJIbHUKOB

23 [ToBTOpenue mnanumetpuu: Teopema Menenas. PacueTsl B ceueHusax Ha
BBIHOCHBIX YepTexkax. McTopusi pa3BUTHS TUITAHUMETPUHU U CTEPEOMETPUHN

24 KonTponbhas pabota "Akcuomsl crepeomerpun. Cedenust"

o5 B3anmMHOe pacronioykeHre IpsSMbIX B pocTpaHcTBe. CKpemnBaonIfecs npsMbie.
[Tpu3Haku ckpemuBarImuxcs npsMeix. [lapamiensHbie TpsiMble B IPOCTPAHCTBE
Teopema o cyliecTBOBaHUM Y €IMHCTBEHHOCTH MPSIMON MapauIeTbHOM JaHHOU

26 MPSIMO¥A, TTPOXO/IAIIEH Yepe3 TOUKY IPOCTPAHCTBA M HE JIeKallel Ha TaHHON

HpHMOﬁ. Jlemma o NEPECCUCHUH ITapaJICIAbHBIX IPSAMBIX IIIIOCKOCTBIO




[TapamrenpHOCTB Tpex NpsAMBIX. TeopeMa 0 TpEX napalleIbHbIX IPSAMBIX.

27 Teopema o0 ckpeluBarOIUXCs MPSAMBIX .

28 [TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA MAapaJlJICIbHOTO 1
pOEeKTHUpOBaHus. M300paxkeHne pa3HbIX GUTyp B MapajuieIbHOM MPOESKIUT

29 LenTpanibHas npoekus. Yol ¢ COHANPABIECHHBIMUA CTOPOHAMHU. YTOJI MEXKIY 1
IPSIMBIMU

30 3azaym Ha JOKa3aTeJIbCTBO U UCCIIEI0OBAHUE, CBSI3aHHBIE C PACIIOIOKEHHEM 1
IPSIMBIX B IPOCTPAHCTBE
[ToHsTHA: MapaJIENbHOCTh NPSIMOM U IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak

31 [IapaAJUIEILHOCTH IPSIMOU U TNIOCKOCTH. CBONCTBA NapajuIEIbHOCTH IPSIMON U 1
IIJIOCKOCTH

30 I'eomeTprueckue 3agaun Ha BBIMHCIICHHE H JI0KA3aTEIbCTBO, CBASAHHDIE C 1
[IapaJUIEIbHOCTBIO MIPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE

33 [TocTpoenue ceuenus, TIPOXOJIALIIET0 YEPE3 JAHHYIO IPAMYIO Ha HEPTERE 1 1
NIapaJUIEJILHOTO IpYroi nmpsiMon. Pacyér oTHOLIEHMM

34 [TapannenpHas npoekuys, IPUMEHEHUE JUIs TOCTPOSHUS ceueHui Kyba u 1
napajuienenunena. CpoiicTBa napaieienunena u npu3Mbl

35 [TapannensHble IOCKOCTH. [I[pU3HAKK MapaNIEIbHOCTH IBYX IJIOCKOCTEMN 1

36 TeopemMa 0 mapasiebHOCTH U €MHCTBEHHOCTH IUIOCKOCTH, npoxogﬂmeﬁ yepes 1
TOYKY, HE MPUHAJIEKAIYI0 JAHHOH INIOCKOCTH U CIEACTBHS U3 HEE

37 CaoiicTBa napamienabHbIX MIIOCKOCTEN: O napayieNbHOCTH NPAMBIX NEpeceIeHIs 1
IIPY NIEPECEUEHUH IBYX MMAPAJIENBHBIX IIJIOCKOCTEN TPEThEN
CBoiicTBa mapasienbHbIX MIOCKOCTEN: 00 OTpe3Kax MapajuleabHbIX MPSIMBIX,

38 3aKJIIOYEHHBIX MEKY MTapajuIeIbHBIMU IIJIOCKOCTSIMU; O IEPECEYEHUH IIPSIMOM € 1
JBYMsI TAPAJIJIEIbHBIMU TNIOCKOCTSMHU

39 IToBropenue: Teopema [Tugaropa Ha mockoctTu 1

40 IToBTOpEHME: TPUTOHOMETPHS IPSAMOYTOJIBHOTO TPEYTOJBHUKA 1

41 CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO MapaulesenuIeaa 1

42 Brruucnenue JUIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM HapalljieNenuresie 1

43 [lepnen MKy asspHOCTD NMPSIMOM M TUIOCKOCTH. [Ipu3HAK NEepHeHANKYIIIPHOCTH 1

HpHMOﬁ U IJIOCKOCTH




[lepneH UKy IAPHOCTD NPSMOM U IIIOCKOCTH. [Ipu3HaK neprneHauKyIsIpHOCTH

44 . 1
IPSIMOI U TIOCKOCTH

45 Teopema o cymiecTBOBaHUU U €/MHCTBECHHOCTH IpAMOM, IpoxoasLIel yepe3 1
TOYKY MPOCTPAHCTBA U NEPIEHINKYJISAPHOH K IIIOCKOCTH

46 [TnockocTH ¥ NEepreHAUKYISIPHBIE UM IPSIMbIE B MHOTOIpaHHHKaX 1

47 [1110CKOCTH ¥ NEPIIEHIUKYJIIIPHBIE UM NIPSMbIE B MHOIOTPAHHUKAX 1

48 [epnienaukynsap u HakiaoHHas. [locTpoeHne nepneHuKysApa u3 TOYKH Ha 1
IPSIMYIO

49 [Nepnienaukynsp u HakiIoHHas. [locTpoeHne nepneHuKyIsApa u3 TOYKH Ha 1
IPSIMYIO

50 TeopeMa o Tpéx nepneHANKYIIsIpax (mpsiMast ¥ oOpaTHas) 1

51 TeopeMa o Tpéx nepneHANKYIIsIpax (mpssmas ¥ oOpaTHas) 1

52 Yron Mexay CKpenuBarOIUMUCS IPSIMbIMHU 1

53 ITouck NEPIEHAMKYIAPHBIX MPAMBIX C HOMOLIBIO MEPIIEH MKy IAPHBIX 1
TUTOCKOCTEH

o4 OpToroHanbHOE IPOEKTUPOBAHUE 1

55 IToctpoenue ceuquHﬁ Ky0a, MpU3MBbl, IPAaBUILHOM MUPAMUIBI C TOMOILBIO 1
OPTOTOHAILHOW TIPOEKITHH

56 [TocTpoenne cevquHﬁ Ky0a, MpU3Mbl, IPaBUIILHON MUPaMUbI C TOMOILBIO 1
OPTOrOHAJILHOW MPOEKINU

57 CummeTpusi B IPOCTPAHCTBE OTHOCUTENBHO MIOCKOCTHU. [IockocTH cuMmeTpuii 1
B MHOTOTpaHHHKaX

58 [Tpu3HaK MepreHANKYISIPHOCTH MPSIMOHM M TUIOCKOCTH KaK CIIEJCTBUE CHMMETPUH 1

59 [IpaBunbHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSIHUI OT TOYKHU J0 INIOCKOCTH 1

60 [IpaBusIbHBIE MHOTOTPAaHHUKHU. Pacyér paccTOsSHUI OT TOUKM A0 MIIOCKOCTH 1

61 Crioco6b1 OIMYCTHTD NEPIICHAMKYIAPbL: CHMMETPHS, CIBUT TOUKH T10 1
napajuIeIbHOW TTPSIMOM

62 CaBur 1o HemapayuIeIbHOHN MPSIMON, M3MEHEHHNE PACCTOSTHUIN 1

63 KonTponbHas pabota "B3anmHoe pacronoxeHue NpsiMbIX U MJI0CKOCTEN B 1

npoctpancTae"




IToBTOpEHME: Yroy MeXay NPAMBIMUA Ha IIJIOCKOCTH, TPUTOHOMETPHS B

64 IIPOU3BOJILHOM TPEYTOJbHHUKE, TEOPEMa KOCUHYCOB .

65 IToBTOpEHUE: yros MeXIy CKpELIMBAOIUMUCS MIPSIMBIMU B IPOCTPAHCTBE 1

66 I'eomeTprueckue METO/ bl BEIYMCICHHS yTiIa MEX/y IIPSIMbIMH B 1
MHOTOTpaHHUKAX

67 JIByrpansblil yroj. CBOMCTBO JIMHEWHBIX YIJI0OB JBYTPAHHOIO yIia 1

68 HepHeH;[mSynﬁpHHe mockocTd. CBOMCTBA B3aUMHO NEPIIEHIUKYIISIPHBIX 1
IJIOCKOCTEHN

69 [Ipusnak MepIEH MKy IAPHOCTH IJIOCKOCTEH; Teopema o IPSIMOY IIepeceyeHUs 1
JBYX MJIOCKOCTEN MepHeHIUKYIIAPHBIX TPEThel IIOCKOCTH

70 [IpsiMoyronbHbII Napauienenunen; Kyo; n3aMepeHusi, CBOCTBa NPSIMOYTOJIbHOTO 1
napajuiesenuneaa

71 Teopema o 1uaroHanan NpsIMOYTroJbHOTO MapaljIesIeNuIea U CIeICTBUE U3 Hee 1

79 CrepeoMeTpuuecKre U NPUKIAIHbIE 3aaul, CBI3aHHbIE CO B3aUMHBIM 1
pacIoioKeHUeM MPSIMbIX U MJIOCKOCTH

73 [ToBTOpEeHue: cKpeluBaroMecs NpsMble, MapajieabHble ITIOCKOCTH B 1
CTaHJIaPTHBIX MHOTOI'PaHHUKAX

74 [Tapa napaienbHbIX I0CKOCTEHN Ha CKPEIIUBAIOIIUXCS PSAMBIX, PACCTOSTHUE 1
MEX]y CKPELMBAIOIIUMUCS NMPSMBIMHU B POCTHIX CUTYAIUSIX

75 PaccTosiHMe OT TOUKH /10 TIIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MIIOCKOCTH 1

76 Boruncnenue paCCTvo;IHI/Iﬁ MEX/1y CKPEIIUBAIOLIIUMUCS MPSIMBIMH C IOMOIIBIO 1
NIEPIEHIUKYIISIPHOM IIIOCKOCTH

77 TpEXrpaHHbIl yroi, HEpaBEHCTBA IS TPEXTPAHHBIX YTIIOB. Teopema IIudaropa, 1
TEOPEMbI KOCUHYCOB U CUHYCOB I TPEXTPAHHOTO yriia

78 DneMeHTHI ChepUUeCcKON reOMETPHH: T€0e3UUECKHe IMHUN Ha 3emiie 1

79 KonTposipHas padota "Yriiel 1 paccTossHus" 1

80 CucremaTtu3zanus 3HaHul "MHOTrorpaHHHUK M €70 3J1EMEHTHI" 1

81 [Mupamupa. Bunael nupamun. [lpaBuibHas nupamuga 1

82 [Tpusma. Ilpsimas u HaknoHHast pu3Mbl. [IpaBuiibHast pu3Ma 1

83 [TpsimMoit mapasuienenunesn, NPSMOYTOJIbHBINA apajienenunes, Kyo 1

84 Brinykiibie MHOrorpannuku. Teopema Diinepa 1




Brinykiibie MHOrorpannuku. Teopema Diinepa. [IpaBuiibHbIEC U TOTYITPaBUIBHBIE

85 1
MHOTOTPaHHUKH
86 KontposbHas padora "MHororpaHHuku" 1
87 [ToHsiTHE BEeKTOpa Ha MJIOCKOCTH U B MPOCTPAHCTBE 1
88 CyMMa BEKTOpOB 1
89 Pa3nocTh BekTOpOB 1
90 [TpaBwiio mapamienenumena 1
91 YMHOKEHHE BEKTOpa Ha YUCIIO 1
92 Pasnoskenne BekTopa 1o 6azucy TpéX BEKTOPOB, HE JIKAIIHUX B OJTHOU IJIOCKOCTH 1
93 CkayisipHOE TTPOU3BEICHUE 1
94 Brruucnenue yria Mex1y BEKTOpaMu B IIPOCTPAHCTBE 1
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1a4u ¢ BEKTOpAMHU 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
98 [Ipocreiimme 3a1a4u ¢ BEKTOpAMHU 1
99 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1
100 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
101 | HroroBas KOHTpoOJbHas paboTa 1
102 | HroroBas KOHTpOJIbHAS paboTa 1
103 | O6oOmieHne 1 cuCTeMaTH3aIHsI 3HAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 103




11 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie  IlpakTuuecku
n/n yp Bcero OHTpOI ¢ p cexne u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [ToBTOpenue TeMbl "KooparHaThl BEKTOpa Ha 1
IIJIOCKOCTH M B IpOCTpaHcTBe"
2 [ToBTropenue Temsl "CrasipHOE TPOU3BEICHUE 1
BEKTOPORB"
3 [ToBTOpenue Temsl "BbruucieHne yriia Mexay 1
BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHUE TeMbI "YpaBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 VYpaBHEHUE IJIOCKOCTH, HOPMaJilb, YPaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHUE IIOCKOCTH, HOPMailb, YPaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IIPOrpaMMHUPOBAHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MIPOrpaMMHUpPOBaHHE
10 AHaIMTUYECKHE METObI pacdy€Ta yriia Mexy 1
MPSIMBIMU B MHOTOTPaHHUKAX
11 AHQJIUTUYECKUE METObI pacu€Ta yria MExXIy 1
IJIOCKOCTSIMU B MHOT'OTPaHHUKAaxX
12 @dopmysa pacCTOSAHUS OT TOUKH 10 TNIOCKOCTHU B 1
KOOpJIUHaTax
13 HaxoxnaeHnue paccTossHuil OT TOYKHU A0 1

IJIOCKOCTH B KyOe




HaxoxneHnue paccTossHui OT TOYKHU A0

14 IUIOCKOCTH B NIPaBUJILHON IHUpamMuJie

15 KOHTpOJ'IbP'I‘a}I pabora "AHamuTH4ecKas
reoOMeTpHs

16 CedeHust MHOTOTPaHHUKOB: CTaHIAPTHBIE
MHOT'OI'PaHHUKHU

17 | CedeHust MHOrOrpaHHUKOB: METO/J] CJIEI0B

18 CedeHuss MHOIOIpaHHUKOB: CTaHIAPTHbBIE }
TUTIOCKOCTH, TEPECEYCHUS IPSMBIX M TUIOCKOCTEH

19 [TapannenbHble IpsSMbIE U TNIOCKOCTH:
napajuieNIbHbIe CEUSHHS

20 HapannenLvae MPSAMBIE U IUIOCKOCTHU: PaCU€T
OTHOILICHUH

21 [TapannenbHble IpSMbIE U TNIOCKOCTH: YTJIbI
MEXy CKPEITUBAIOIIUMUCS MPSMBIMU
[eprieHAUKYISIpHBIE TIPSIMBIE U IIOCKOCTH:

op | CTAHIAPTHBIC NApPbI NEPIICHIHKYIAPHEIX
TUTOCKOCTEH M IPSMBIX, CHMMETPHH
MHOT'OI'PaHHHUKOB

23 [lepnieHAMKyIpHBIE MPSMBIE U IIIOCKOCTH:
TeopeMa O TPeX MePIEeHANKYIIIpax

o [leprieHAMKyIsIpHBIE MPSIMBIE U MJIOCKOCTH:
BBIYUCIICHUS [UTMH B MHOTOTPAaHHUKAX
[ToBTOpEHUeE: MO MHOTOYTOJIbHUKOB,

25  ¢opmynsl s miouiaei, coodpakeHus
nmoxoous
[ToBTOpEHUeE: MIIOMIAIH MHOTOYTOJTBHUKOB,

26  ¢opmymsl s mioniaei, coodpakeHus
noao0us
[ToBTOpEHUeE: MIIOMIAIH MHOTOYTOJIbHUKOB,

27  ¢dopmynsl s miomniaei, cooopakeHus

moIo0ous




[Imomaau ceyeHnii MHOTOrpaHHUKOB: TUIOLIAIU

28 | moBepXHOCTEH, pa3pe3aHus Ha YacTH,
CO00pakeHHsI MOA00MS
[Imomaau ceyeHrii MHOTOrpaHHUKOB: TUIOIIAIU

29 | moBepXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKeHHsI MOA00MS

30 KonTponbnas pabota "[loBTOopenue: )
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAHHUKOB

31 006bEM Tena. O0beM NPSIMOYTOJILHOTO
napajuiesienumneaa

32 3anaun 00 yaBOCHUHU Ky0a, 0 KBaapaType Kyoa;
O TPUCEKIINH yriia

33 CrepeoMeTpHuUeCcKre 3a71a9u, CBI3aHHBIC C
00BEMOM MIPSIMOYTOJIHLHOTO MapasuieIenune1a
[Ipuknannble 3a1a4u, CBSI3aHHBIE C

34  BBIUHCIEHUEM 00BEMA MPSAMOYTOIHHOTO
napajuiesienuneaa

35  OOBEM mpsMOil MPU3MBI

36 CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB TIPSIMOH TIPU3MBI

37 HpI/IKJ'IElJIHI)Ie 3aJ1a4uM, CBA3aHHbIE C 00BEMOM
MIPSIMOM TIPU3MBI
Brruucnenue 00EMOB TEN ¢ TOMOIIBIO

38  ompenenénHoro uHrerpana. O0bEM HaKJIOHHON
MTPU3MBI

39 Brruucienne 00bEMOB TEI C IIOMOIIBIO
onpeaenéHHoro uurerpana. O0bEM MUpamMuIbI

40 dopmyna 00bpéMa nmupamuabl. OTHOIICHKE
00BEMOB MUPaMU/T C OOIITUM YTIIOM

a1 ®opmyna o6béma nupamuabl. OTHOIIEHKE

00BEMOB nupamMua € O6I_I_II/IM yriiomMm




CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C

42 00BbEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIE C
o0BEMaMU MUPaAMUJIBI

44 [Tpuknaaneie 3agaun no reme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM HAKJIIOHHOW MPHU3MBI

45 [Tpuknagueie 3agaun o Teme "OO0BEMEBI TEN",
CBSI3aHHBIE C 00BEMOM MHUPAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienne
paccTosiHUs A0 IIOCKOCTH

47  KontpombHas padora "O0bpéM MHOTOrpaHHHKA"

48 ]_II/IJII/IHIIpI/I‘IeCKaiI MTOBEPXHOCTh, 00pa3yoIIne
MJIMHIPUYECKON TOBEPXHOCTH

49 Hunuuap. [psmoit KpyroBod HUIMHAP.
[1no1maae MOBEPXHOCTH HUIUHAPA

50 Konnueckast moBepxHOCTh, 00pa3yloime
KOHUYECKOM nmoBepxHocTh. Konyc

51 CeueHure KOHyca IJIOCKOCThIO, TapaJIIeIbHOU
MJIOCKOCTH OCHOBAHMSI

59 Yceq?HHHﬁ KoHyc. M300paxeHne KOHyCOB U
yCeYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpruecKue 3aJa4u Ha I0Ka3aTeIbCTBO

55 | ¥ BBIYMCIIEHUE, IOCTPOCHUEM CEUCHHIA
UAJTUHIpPA, KOHYCa
CrepeomeTpruecKue 3aa4u Ha I0Ka3aTeIbCTBO

56 | ¥ BBHIYMCIIEHHUE, TIOCTPOCHUEM CEUCHMIA
UAJTUHIpPA, KOHYCa

57 | IlpuknagHbie 3a7a49d, CBSI3aHHBIE C IIHJIMHIPOM




58

HpI/IKJIaI[HBIe 3aaa4u, CBA3aHHBIC C MUJIMHAPOM

59  Cdepa u map
[epeceuenue cepbl U mapa ¢ MWIOCKOCTHIO.

60 | Kacanwue mapa u cepsl II0CKOCThI0. Bua u
n300pakeHue mapa
[epeceuenue cdepbl U Mmapa ¢ MWIOCKOCTHIO.

61  Kacanwue mapa u chepsl II0CKOCThI0. Bua u
n300pakeHue mapa

62 VYpasaenne chepsl. [Lnomans chepsl u eé
yacTeil

63  Cummerpus chepsl u mapa
CrepeoMeTpHuyecKre 3aJauu Ha JOKa3aTeIbCTBO

64 | u BbIUMCIICHHE, CBSI3aHHBIE CO C(epoi U MapoM

b 2

MIOCTPOSHHEM UX CEUCHHH MIOCKOCTHIO
CrepeoMeTpruyecKre 3aJjauu Ha JOKa3aTeIbCTBO

65 U BbIUMCIIEHHE, CBSI3aHHBIE CO C(hepoii U MapoM

b 9

MIOCTPOSHHEM UX CEUEHHH MIOCKOCTHIO

66 [Ipuknanuele 3a1a4un, cBsi3aHHBIE CO chepoil u
1apoM
[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,

67  BBIUMCICHHS B OKPY>KHOCTH, CTaHJAapPTHEIE
Mog00us

68 Paznianbie koMOMHAIMY TET BpaIICHUs U
MHOT'OI'PaHHHUKOB

69 3anaun o teme "Tena 1 MOBEPXHOCTH
BpamieHus"

70 3amaun o Teme "Tesa U MOBEPXHOCTH
BpauieHus"

71 KonrtponbHas padora "Tena u moBepxHOCTH
BpaieHus"

79 O6beém mumuHApa. Teopema 06 00bEME MPSIMOTO

HAJTUHIPA




73

74

Brrurcnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. O6béM KoHyca

[Tnomaayu 60KOBOW ¥ MOTHOM MOBEPXHOCTH
KOHyca

75

76

CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

[Ipuknagueie 3agaun mo Teme "OOBEMBI 1
TJIOIA I TTOBEpXHOCTEN Ten"

7

OO0BéM mapa u mapoBoro cexropa. Teopema 00
o0béme mapa. [Imomans chepsr.
CrepeoMeTpHUyecKHe 3ajauu, CBI3aHHBIE C
BBIUUCIICHUEM 00BEMOB 11apa, IapoBOro
CerMEHTa M IapOBOT0 CEKTOPA

78

[Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBSI3aHHBIE ¢ 00BEMOM IIapa U TUIOMIAIBIO
cdepbl. COOTHOILIEHUS MEXKY MIIOMIAASIMH
MMOBEPXHOCTEH U 00bEMaMH MOIOOHBIX TEJ
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[TonoOHebIe Tena B mpocTpancTBe. MI3MeHeHne
o0béMa npu nogoouu. CtepeoMeTpudeckue
3aJa4u, CBsI3aHHBIC C BBIYHCIICHUEM 00BEMOB
TeJ U TUIONIaiel TOBEPXHOCTEH

KonTtponbHas padorta "[1n01maa1 noBepxXHOCTH U
00BEMBI KPYTIIbIX TET"
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JIBuxenust npoctpaHcTBa. OToOpakeHus.
JIBrokeHus ¥ paBeHCTBO ¢uryp. O0mume
CBOMCTBA JBMKESHUMN
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Buasl nBrkeHunii: mapajuieabHbIA IEPEHOC,
LIEHTpaJIbHasi CHMMETPHUS, 3€pKaJlbHas
CUMMETPHS1, TOBOPOT BOKPYT IIPSAMOI
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[IpeoOpaszoBanus nogobus. [psmas u chepa
Ditnepa
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FCOMeTpI/I‘-I€CKI/Ie 3ala4i Ha IMPUMCHCHUC
JABHKCHU A

KontponbHas padota "BekTopsl B
npocTpaHcrae”
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Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucremarusauus 3HaHui: "l[lapamiensHoCTh
MPSAMBIX U IIOCKOCTEH B IPOCTpaHCTBE"

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucTtemMaTusanus 3Hanuil: "BekTopsl B
npocrpaHcree”

88

89

90

Oo6o06maromee nmosTopenue 11 nmoHsATHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npocrtpaHctae"

Oo6o06maromee nmoBTopenue 11 nmoHsTHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3anusa 3HaHui: "O0beM
MHOIOrpaHHHuKa"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucreMaTru3anus 3HaHui: "O0bem
MHOrorpaHHuka"
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O6o6mmatoniee nopropenue 11 nousruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMatusanus 3gaguii: "Itomann
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

Oo6o6maromiee nopropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucremMaru3anus 3Hanuit: "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
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WroroBas koHTpoJsibHas paboTa
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HToroasi KOHTpOJIbHASA paboTa
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[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS
3HAHUU

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U
€€ poJib B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJOTUM

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U
€€ poJib B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX TEXHOJOTUM

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKU U
eé POJIb B Pa3BUTHUH COBPEMCHHBIX MHKCHCPHBIX
U KOMIIBIOTCPHBIX TEXHOJIOT Ui

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U

eé POJIb B pa3BUTHH COBPCMCHHbBIX HHXKCHCPHBIX
1 KOMIIBIOTCPHBIX TEXHOJIOT Uit
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Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U
€€ posib B Pa3BUTUHU COBPEMEHHBIX NWHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUN
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Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U
€€ posib B Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUH
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Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U
€€ posib B Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



