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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH W MPEAMETOB T'yMaHUTAPHOIO IUKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTb TMIIOTE3bl HENOCPEICTBEHHO MCIOJB3YIOTCS IpHU
pELICHUH 337a4 €CTECTBEHHO-HAYYHOIO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOMXCcs IPU U3YYEHUH
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOAUMBIX JJIs1 YCHEHNTHOTO Npo(heCCHOHATBHOTO 00pa30BaHMsl, CBI3AHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

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

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMupOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn M yMEHHE UX NPUMEHSTh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHHIE CIIOCOOBI pEIICHUS 3a]1ay;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, (OPMUPOBAHUE MOHUMAHUS POJH AKCUOMATUKU MpU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYK/ICHHUS B XOJ1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronmxcsi, M03HABaTEIbHON aKTUBHOCTH, MUCCIIEI0BATEIBCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyaIUsX U MPU U3YyUECHUU APYTHX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpusn» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKMX YMEHHUH  pacmpeiensercss He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaram ocBoeHust denepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU OHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYMATEIhHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKEHUIO H3YUYEHUS MATEMAaTUKU C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

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



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajieIbHOW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMM, YTOJI
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHINKYIISIPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, NBYTPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMapaJUIENEIUIIE] U €r0 cBocTBa. Kparyanimme
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbpHas nupaMuja, NpaBUibHas U yCeu€HHas
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPaBUIIbHBIN TeTpadap, ky0. [IpencraBienue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIONIA/Ib OCHOBaHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTHU NMpsiMOi mpu3Mmsl. [Tnomane
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

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

11 KIIACC

Tena Bpamenust

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

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpa, TUPpaMHUIbl 1 KoHyca. O0BEM I1apa u I1apoBOTO
CerMEeHTa.

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



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoreTus. Permnenue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U IPOXOJIALIME YEpPE3 BEPIIHUHY), CEUYEHUS 11apa, METOAbI TOCTPOEHUS
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[IpsAMoyrompHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

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



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHHM, TpoLeayp
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOM UIECHTUYHOCTH, YBaXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX 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 YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOTO Oy IyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

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

5) pusnueckoe BocUTaAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHME COBEPIIATH OCO3HAHHBIA BBIOOP
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTHIECKON HANIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX MpoOIieM, OpUeHTAIUS
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 MHPOBO33PCHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYpO# KaK CPEJACTBOM MO3HAHMS MHUPA, TOTOBHOCTH OCYIIECTBIIATH MMPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh M XApPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIIMPOBATh U  IPEOoOpa3OBBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

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

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

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

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

ba3oBble ucciieioBarTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONECHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH HHPOPMALMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MH(GOpPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.



PeryasiTuBHbIe YHMBepcaJbHbIe YueOHbIE AeicTBUSA

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUSI 3a/1a4d, BEIOUpATh CIIOCOO PEIIeCHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAaHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTUYECKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIBHOCTH, HAXOUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl mpu pemeHur Y4YeOHBIX 3aJad, NPUHUMATh II€Jb COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, IOTOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT padOThl, 000011aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJICHAMU KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B 0OmUiA TPOAYKT TO KpUTEPHUSIM, COHOPMYIUPOBAHHBIM yYaCTHUKAMHU
B3aUMOJCHUCTBU.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss HayquTcs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHnN 3a7a4 U MPOBEACHUU MAaTEMAaTUYECKUX PACCYKICHH;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEIICHUU
TFeOMETPUUYECKUX 3a/1a4;

e KIAacCHU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIJIaMM B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOUA H
IUIOCKOCTBIO;



e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYyToJIbHBINA Mapaienenunes, Kyo0);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBSI3AHHBIMU C  CE€YEHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKE (GUTYP HA TIIOCKOCTD, BHIMOJIHATEH U300pakeHus puryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHS]I MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOIHITH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
MUpaMK/ia), TCOMETPUUYECKUX TEJ C TPUMEHEHHEM (HOpMYIT,

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

e CBOOOJHO OMNEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXO0KJEHUE FEOMETPUYECKUX BEJIMYNH, IPUMEHSS N3BECTHBIE METO/IbI IIPH
pEelIeHN MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WU BBICOKOI'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHS TEXHOIOTHIA.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



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

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
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,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJI 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, BIUCaHHAS B MHOTOTPAHHUK WIIU TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJI BPAIICHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TE€J BPAIICHUS: CEYEHUs LIMJIMHIpA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUSI, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOLICHUN H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

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

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHATHh H3YyYEHHBIE MOHSTHSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, armmapara aiareopbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM 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
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexTopsl 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 DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasmeie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHamuTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe u 15 1
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHME, O606III€HI§C " 17 9
CUCTeMAaTH3aIvsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoxka

KoaunuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTtejibHbIE

pecypchbl

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHUCYHKE IJIOCKOCTH, apajIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHATHS cTepeomMeTpun: TOUYKA, IIpsAMasd,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKEHMsI Ha PUCYHKE
IIJIOCKOCTH, IMapaJUICIIbHBIX IPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[onsaTus: mepecekarommecs MmIOCKOCTH,
NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
MOJTYTIPOCTPAHCTBO

[TonsiTHS: IepeceKaronIrecs MI0CKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHH1KH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cienctBus u3 HuX. CnocoObl 3a1aHus
MPSAMBIX U IJTIOCKOCTEN B IPOCTPAHCTBE.
O0603Ha4eHUs PSAMBIX U TIOCKOCTEH

10

N3o0pakeHne ceueHui mupaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIEC TTPOXOJIAT Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEN. PackpaimBanue
MIOCTPOCHHBIX CEYCHUN Pa3HBIMHU I[BETAMU

11

H300paxeHne cedeHuii mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJST Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

12

N300paxeHne cedeHnit MupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
MOCTPOEHHBIX CEYEHUN Pa3HBIMU I[BETAMU

13

N3o06paxkenue ceueHunit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepecedeHms
MOJTYYEHHBIX IUIOCKOCTEN. PackpammBanme
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMH

14

Mertop crie0B i TOCTPOCHUS CEUCHUM




15

Mertopn ciie10oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHri MpSIMbIX U
IIJIOCKOCTEMN

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa niepece4eHnil pSIMbIX U
IIJIOCKOCTEMN

17

18

19

20

21

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YePTEKEH U 3aIUCh II1aroB
MOCTPOCHHS

[TocTpoenue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alUCh 1IaroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alKUCh L1aroB
IIOCTPOCHHUS

IToBTrOpenue mianumerpun: Teopema o

IPONOPLMOHATBHBIX oTpe3kax. [logobue
TPEYroJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexax. Mctopust pa3BuTHs
MJIAHUMETPUHU U CTEPEOMETPUU




23

24

25

KonTpoasHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3aumHoOe pacnonoxeHue npsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimble. [Ipru3Haky cKkpeluBarommxcs
npsimbix. [lapanienbHble npsiMele B
IIPOCTPAHCTBE

Teopema o0 CylieCTBOBaHUM U
€AMHCTBEHHOCTH NPSIMOi1 NapaljIeIbHON
JTAHHOM TIPSIMOM, MPOXOAIIEH uepes
TOYKY IPOCTPAHCTBA U HE JIekKaUIeH Ha
JlaHHOM npsimMoi. JlemMma o nepeceuenun
napajiCJIbHBIX NPAMBIX IINIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB Tpex NpsMbIX. Teopema
0 TpEX mapauleabHBIX NpsAMbIX. Teopema
0 CKpPELIMBAIOUINXCS MPSIMBIX

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJIJIEIBLHOTO
npoekTupoBanus. M300paxeHne pa3HbIX
¢buryp B napamuienabHON TPOEKIIUU

IlenTpanbHas IpoeKuusa. YTOI C
COHAIPABJICHHBIMA CTOPOHAMHU. YTOII
MEXIY MPSMBIMU

3ajgaun Ha TOKA3aTEIbCTBO U
HCCJIeIOBaHUE, CBSI3aHHEIE C
pPacnoioKEHUEM IPSIMBIX B
MIPOCTPAHCTBE




30

31

[ToHATHS: mapauIeIbHOCTD NPSAMOMN U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
MapaJuIeIbHOCTH NPSIMOU U MIJIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSMOU U
IIJIOCKOCTH

FGOMeTpI/I‘-IeCKI/Ie 3aJa41 Ha BBIYHMCICHUC
" A0Ka3aTcJIbCTBO, CBA3aHHBIC C
NnapaijaClIbHOCTEIO IIPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBEC

32

[TocTpoenue ceueHuns, MIPOXOASAIIETO
yepe3 JaHHYIO NMPSMYI0 Ha YEPTexKe U
napajiesbHOro Apyrou npsamoil. Pacuér
OTHOLLEHUN

33

[TapannenpHast npoeKUUsl, IPUMEHECHUE
JUIsI IOCTPOEHUS ceueHUi Ky0a u
napayuienenumneaa. CBoicTea
napasuieNienune1a u IpusMbl

34

35

36

[Tapannensublie muockoctu. [lpusHaku
NapajuIeIbHOCTH JBYX INIOCKOCTEH

TeopeMa 0 mapayenbHOCTH U
€UHCTBEHHOCTH IUIOCKOCTH,
IIPOXOMAIIEH Yepe3 TOUKY, HE
MIPUHAIEKALTY IO JAHHOW INTIOCKOCTH U
CIIEICTBUS U3 HEE

CBolicTBa napajuieabHbIX MIOCKOCTEN: O
NapaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUS
IIpY IIEPECEUECHUHN IBYX ITapalIEIbHBIX
IIJIOCKOCTEN TpeThben




37

38

CBolicTBa napajuieabHbIX MIOCKOCTEMN:
00 oTpe3Kax napajelbHbIX MPSIMBbIX,
3aKIIFOYEHHBIX MEX/1y MapajuleIbHbBIMU
IUIOCKOCTSIMU; O IIEPECEUEHNUH IPSMON C
JBYMs apajljIeNIbHbIMU TIOCKOCTSIMU

[ToBropenue: Teopema [ugaropa Ha
IIOCKOCTH

39

40

[ToBTOpEHUE: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a U IPSIMOYTOJILHOT'O
napajuiejenumne1a

41

Brruncnenue ajiMH OTpe3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM IapaJuIeiICIUIIe/Ie

42

[IepnieHIUKYIAPHOCTH NPAMOU U
mockocty. [Ipru3nak
NEPNEHAUKYIISIPHOCTH MIPSIMOMN U
IUIOCKOCTH

43

44

45

IlepneHAUKyYISAPHOCTD NPAMON U
mockocTy. [Ipru3nak
NEPNEHAUKYIISIPHOCTH MIPSIMOMN U
IUIOCKOCTH

TeopemMa o Cyl1eCTBOBaHUU U
€MHCTBEHHOCTHU IPSIMOI1, MPOXOAAIIEeH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYISIPHON K TIIOCKOCTH

IInockoctu u NEPpNCHAUKYIISIPHBIC UM
MIpsAMbIC B MHOT'OI'paHHUKAX




46

[IimockocTH U NepHeHIUKYJIPHBIE UM
IPsAMBbIC B MHOTOI'PaHHHUKAX

47

48

49

[lepnenauKyJigsp ¥ HAKJIOHHAS.
ITocTpoenne nepneHauKyJsipa u3 TOUKU
Ha MPAMYIO

[lepnenauKyIsp U HAKJIOHHASA.
[TocTpoeHune nepneHauKyIspa U3 TOUYKH
Ha MPAMYIO

Teopema o0 TpEX NepHeHIUKYJIApax
(npsimast 1 oOpaTHas)

50

TeopeMa 0 TpEX NEPHEHANKYIIPAX
(mpsimast U oOpartHas)

51

52

Yron MCIKAY CKPCIINBAOIIUMUCA
MMPpAMBIMHA

[Touck neprneHANKYISPHBIX MPSIMBIX C
MOMOILBIO IEPIIEHIUKYJIIPHBIX
IIJIOCKOCTEN

53

54

55

56

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuii kyda, MpU3MBI,
IIPaBUIILHON MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

[TocTpoenue ceuenuii kyoa, MpU3MBI,
IIPaBUIILHOM MUPAMUBI C TIOMOIIBIO
OPTOrOHAJILHOM IIPOEKIIUU
CummeTpus B IPOCTPAHCTBE

OTHOCHUTEJIBHO INIOCKOCTH. ITmockocTu
CI/IMMCTpI/Iﬁ B MHOT'OTpaHHHUKaX




57

[Ipu3Hak nepnesauKyISIpHOCTH IPSAMOM
Y TUIOCKOCTH KaK CJIEZICTBUE CUMMETPHH

58

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSIHUI OT TOYKHU J0 INIOCKOCTH

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTosSTHUM OT TOYKHU 70 TIIOCKOCTH

60

Croco0bl OITyCTUTH TIEPIICHNKYJISPHI:
CUMMETPHS, CABUT TOYKHU IO
napasuieibHON psMoi

61

62

63

64

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHUE PACCTOSHUN

KoHnTtposbHas pabora "B3anMHoe
pacmoIokKeHHEe MPSMBIX U MIIOCKOCTEH B
npoctpaHcTae”

[ToBTOpEHME: Yyron Mexay IpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCUHYCOB

[ToBTOpEHME: Yyrosi MexIy
CKPELIUBAIOIIMMUCS IIPIMBIMU B
IIPOCTPAHCTBE

65

I'eomerprueckre METObI BBIYMCICHUS
yrIijla MEeXAy NpsSIMBIMU B
MHOT'OI'PaHHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JTMHEWHBIX
YIJIOB JBYTPAHHOTO yTia




67

IlepnienquKyJIApHBIE NIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYJIISPHBIX
MIJIOCKOCTEH

68

[Ipu3Hak nepneH MKy pHOCTH
IJIOCKOCTEH; TeOpeMa O MPSMOK
HepeceueHus IByX IIOCKOCTEH
HEePIEHUKYJIAPHBIX TPEThEH MIOCKOCTH

69

70

71

[IpsiMoyrobpHBII Mapauienenunesn; Kyo;
U3MEPEHMs], CBOMCTBA MPSAMOYIOJIBHOTO
napajulesenune1a

Teopema 0 AuaroHanyu NpsMOYroJbHOTO
napaJuleIenuIe1a U CIEACTBUE U3 HEE

CTCpeOMeTpI/IquKI/IC H IIPUKIIaIHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX H IINIOCKOCTH

72

[ToBTOpEHME: CKpENIUBAIOIIMECS
MpsaMbIC, TaPpAJJICTIBbHBIC IINIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'PaHHUKAX

73

[Tapa napannenbHbIX JIOCKOCTEN Ha
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHUE
MEX/1y CKPELUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaLUsAX

74

75

PaccrosiHre OT TOUKH 10 TIIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

Brruucienue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYIIIPHON
IIJIOCKOCTH




TpéXrpaHHslid yroj, HEpaBeHCTBA IS
TPEXI'PaHHBIX yIioB. Teopema

76 1
[Tucdaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JIsl TPEXTPAHHOTO yTiia

77 DeMeHTHI chepruiecKoil reOMeTpuu: 1
reoJIe3NYECKUE JINHNUU Ha 3emiie

78 KoHnTtponbHas padora "YTibl 1 1
paccrosiHus"

79 CucreMmarusanys 3HaHHH 1
"MHOrorpaHHUK M €ro 3JeMEHTHI"

80 ITupamupa. Buasl nupamuy. [paBunbHas 1
nupamuia

81 [Tpusma. [IpsiMast U HAKIOHHAS IPU3MBIL. 1
[IpaBunbHas npusma

82 [Tpsimoit mapasenenunen, 1
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

83 Brimykisie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykisle MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBunbHBIC U 1
MOJTYTIPaBHIIbHBIE MHOTOTPAaHHUKHI

85 Konrtponsnas padora "MHororpaHHuku" 1

86 [ToHsiTHE BEKTOpA Ha IJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1

88 PazHocTh BekTOpOB 1

89 [IpaBuno napamnenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1




Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISIKAITUX B OJTHOMN 1
IJIOCKOCTH
92 CkayisipHO€E MTPOU3BEICHUE 1
03 BeruncieHue yria Mex1y BEeKTOpaMH B 1
IIPOCTPAHCTBE
94 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
99 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 1
100 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
101 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

- KouaunuyecTBO yacon 1 DJIeKTPOHHBIE
° aTa
Tema ypoka Koutpoasubie IIpakTuyeckue uudposkie
n/n Bcero U3YYCHUS
padoTbI padoThbI o0pa3oBaTtejibHbIE
pecypcsl
[ToBTOpenue tems! "Koopaunarst
1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTpaHcTae”
2 [ToBTOpenue Temsl "CkalispHOE 1
MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOopenue Temsl "Boruncienue yria 1
MEXX/y BEKTOpaMH B IIpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHHE IPAMOI, 1
IPOXOJsIIeH yepe3 JBe TOUKu"
5 YpaBHEHME IJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
YpaBHEeHHE IIIOCKOCTH, HOPMAIIh,
6 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
pOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXly MPSMBIMH B MHOTOIpaHHUKAX
1 AHaJIUTHYECKHE METO/BI pacuéTa yria 1

MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHUKAX




dopMyIa pacCTOSIHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOpIMHATAX

13 Haxoxnenue paccTostHUi OT TOYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
MJIOCKOCTH B IPABUJIBHOU MUPAMU/IS

15 KontponbHas pabora "AHanutuueckas
reomeTpus"

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKHU

17 CedeHnsi MHOTOTPAaHHUKOB: METO/T
CJIEIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIC TJIOCKOCTH, IepeceyeHuUst
MPSAMBIX U TJIOCKOCTEH

19 [TapamienbHbIe IPSIMBIE U TNTIOCKOCTH:
napajieIbHbIe CeUEHUS

20 [TapannenbHble NpsSMbIE U MIIIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:

21 YIJIBI MEX]1y CKPEIIMBAIOIIUMHUCS
IPSIMBIMU
[TeprieHTUKYISIpHBIC TIPSIMBIC U

29 MJIOCKOCTH: CTaHIaPTHBIC IMaphl

NEePHEHANKYISIPHBIX IUNIOCKOCTEN U
IIPSIMBIX, CHMMETPUU MHOTOI'PAHHUKOB




23

[lepneniuKyIsIpHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYIIApax

24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MO TN
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100MsT

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIJIs
TJI0IAIEH, COOOpaKEHUS 1O 100U

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIJIs
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

28

Inomany ceyeHnii MHOrOrpaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

29

30

31

[Inomanu ceyeHnit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
Konrponsnas pabdora "[loBropenue:

MHOT'OI'PAHHUKHU, CEYECHUS
MHOT'OIPAHHUKOB"

O61éM Tena. OObEM MPSIMOYTOIBHOTO
napaJenenuneaa

32

3amaun 06 yaABOCHHH Ky0Oa, O
KBaJIpaType Ky0a; O TPHCEKITHH yTiia




33

CrepeoMeTpuueckre 3aJau, CBSI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipuxnagueie 3a1a4n, CBI3aHHBIE C
BBIUMCIICHHEM 00bEMA MPSIMOYTOJILHOTO
napajuienenunena

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
IPU3MBI

37

[pukiagnaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Brrunciienne 00bEMOB TeIT C IIOMOIIBEO
onpeaenénHoro uarerpaita. O0bpém
HAKJIOHHOM NPU3MBI

Brrurcnenne 00bEMOB TEJ ¢ TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM
UpaMUIbI

®dopmyrna 00bEMA TUPAMUIBIL.
OTtHoteHNEe 00bEMOB TUPAMU] C
O0IIUM YTIJIOM

41

®opmyna 00bEMa MUPaMUABI.
OTtHomeHne 00bEMOB TUPAMUT C
OOIIUM YTIIOM

42

43

CrepeoMeTprUYEeCKHE 3a/1a4i, CBSI3AHHBIE
¢ 00bEMaMU HAaKJIOHHOW MPU3MBI

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHbIC
¢ 00BEMaMH TUPaAMUJIBI




[Ipuknanueie 3apaun mo Teme "OOBbEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHUIBI
[Ipumenenue 06bEMOB. BeruncieHue

46 paccTosiHUS A0 IUIOCKOCTH

47 KonTponbhas pabota "O6beM
MHOTOTpaHHUKA"
[{unuHapuyeckas MOBEPXHOCTb,

48 o0pa3yronye HWIHHIPHIECKON
MOBEPXHOCTHU

49 wumuaap. [psamoi KpyroBon HUIUHAP.
[Imomaae MOBEpXHOCTH LUAIMHIPA

50 Konuueckas moBepXHOCTbh, 00pa3yroliue
KOHHYECKOU NoBepxHOCTH. KoHyC

51 CeueHue KOHYyca MIOCKOCTBIO,
napajieIbHON MIOCKOCTH OCHOBaHUS

59 VYceuénnslii konyc. M300pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnommane 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tnomaas OOKOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

55 CrepeomMeTprUYEeCKHE 3a/1a4l HA

J0Ka3aTC€JIbCTBO U BBIYUCIICHUC,




IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYycCa

CrepeomeTpuuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,

%6 IIOCTPOEHUEM CEYEHUHN LUIUHAPA,
KOHYycCa

57 [TpuknagHbIe 3aa49u, CBSI3aHHBIC C
IIMHAPOM

58 [TpuknaaHbIie 3a7a49u, CBSI3aHHBIC C
UIMHAPOM

59 Cdepa u map
[Tepeceuenue cdepsbl u mapa ¢

60 m1ockocThio. Kacanue mapa u cepsl
IUTOCKOCTBIO. By u m300pakenue mapa
[Tepeceuenue cdepsbl u 1mapa ¢

61 ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n3o0paxenue mapa

62 VYpasuenue chepsl. [Lnomans chepst u
e€ yacreu

63 Cummerpus chepsl 1 mapa
CrepeomeTpHuecKHe 3a/1aui Ha

64 JI0Ka3aTelbCTBO U BBIYUCICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM MX CEUCHHH MIOCKOCTHIO
CrepeomMeTprUYEeCKHE 3a/1a4l HA

65 JI0Ka3aTeIbCTBO U BBIYUCIICHHE,

CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM UX CEYEHHH MJIOCKOCTBIO




HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC CO

66 .
chepoit u mapom
[ToBTOpEHME: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHapTHBIC TTOI00US

68 Pasznuynble KOMOMHALIUY TeJl BpallleHus
Y MHOTOTPaHHUKOB

69 3agauu o Teme ""Tena U MOBEPXHOCTH
BpaieHus"

70 3anauu o teme "Tena U MOBEPXHOCTH
BparnieHus"

71 KoHTtposbhas padora "Tena u
MOBEPXHOCTHU BpalieHus"

79 O0béMm muHIpa. Teopema 06 00bEMe
IPSIMOTO LUJIMHIIPA
Brruncnenue 005EMOB T C ITOMOIIBIO

73 onpeaenénHoro uarerpaita. O0bpém
KOHyca

74 [Tnomanu 60KOBOH U MOIHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIC

75 C BBIYUCIIEHHEM 00BEMOB IUIUH/IPA,
KOHyca

76 [Tpuknagaeie 3agaun o Teme "OO0BEMBI
Y TJTOIIaAN TOBEpXHOCTEN Ten"
O0BéM 11apa U MapOBOTO CEKTOPA.

77 Teopema 06 06béme miapa. [lnomans

cheprl. CTepeoMeTpudecKue 3a/1auu,




CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB
nrapa, apoBOro CerMeHTa U IapoBOTo
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaneio ceprr. COOTHOIICHUS
MEXIY TIJIOIIAISIMH TOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TEN

79

[TomoOHBIE TENa B IPOCTPAHCTRBE.
N3menenne 00bEMa mpu 1o 100Uu.
CrepeomeTpriecKue 3a/1a4uu, CBI3aHHbIC
C BBIYUCIICHHEM 00BEMOB TET U
IJI0IIaIe TOBEPXHOCTEN

80

81

82

83

KonTtponbnas padora "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Ten"

JIBM>KEHUS IPOCTPAHCTBA.
OTtob6paxeHus. J[BuxeHus 1 paBeHCTBO
¢uryp. O6mue cBoiicTBa IBUKEHUI

Bubl nBrkeHH: TapauieIbHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKPYT NPSIMOM

[IpeoOpa3zoBanust mogobus. [Ipsmas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "BekTops! B
npocTpaHcTse”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
¥ METOJIOB Kypca reomerpuun 10—11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B IpoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 nmonsTuit
¥ METOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"BekTopsl B mpocTpaHcTse"

88

Ob6o6maromee mosropenne 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTBe"

89

Ob6o6maromee mosropenue 11 moHsTHit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHUKa"

90

O6o06matomiee moropenue 11 monsTuit
U MeToJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O06beM MHOTOrpaHHUKA"

91

O6o06matomiee moropenue 11 monsTuit
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlis 3HAHWI1:
"[Tmomrany MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHIt
U MeToJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlns 3HAHWI1:




"TTnomaamu MOBEPXHOCTU U OOBEMBI
KpyrJibix Ten"

93
94

Wrorosas KoHTpOJbHASA paboTa

HroroBast kKoHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3alurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH " €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTepeoOMETpUH Kak
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Wcropus pa3BuTus CTEpeOMETpUH Kak
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B pa3BUTHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBuUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B Pa3BUTUU

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

[TPOTPAMME
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