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I[TOACHUTEJIbHAA 3ATIMCKA

[eomeTpus sBnsieTcs OAHMM U3 0a30BBIX KypCOB Ha YpOBHE CpPETHEro OOIIero
o0pa3oBaHMsl, TaK Kak 00ecrednBaeT BO3MOKHOCTh U3YUEHHSI TUCITUIUINH €CTECTBEHHO-HAYYHON
HaMpaBICHHOCTH M TNPEAMETOB I'yMaHUTAapHOro LuKia. IToCKONBbKY JIOrMYecKoe MBILUIEHUE,
dopmupyemMoe TpU HM3YYCHHH OOYYAIOUIMMHUCS TOHATHIHBIX OCHOB TEOMETPHUHU, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHHUM LEMOYKU JIOTUYECKUX YTBEPXKACHUU TPU pElIeHUU
TeOMETPUYECKUX 3a/lad, YMEHHE BBIIBHTaTh W OMNpPOBEprarb THIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TIPU PELICHUM 3ajlad €CTECTBEHHO-HAYYHOTO LMKJA, B YaCTHOCTH (PU3MUECKUX
3a/au.

Hens ocBoeHus mporpammsl yueOHOro Kypca «leomeTpus» Ha yriyOJ€HHOM ypOBHE —
pa3BUTHE HWHAMBHUIYAIbHBIX CHOCOOHOCTEH OOyYaromMXcsl MPH H3YYEHUH TEeOMETPHUH, Kak
COCTaBJISIIOIEH MpeaMeTHOM obmactu «Marematuka u uH(pOpMaTHKa» dYepe3 obecredeHne
BO3MO)KHOCTH TPUOOPETEHHS M HWCIOJIb30BaHUS Ooiee MIyOOKMX T€OMETPHUECKHUX 3HAHUM U
NEeHCTBUM, CHEU(pUUHBIX T'€OMETPUH, U HEOOXOAMMBIX Ui YCIEUIHOTO Mpo(dhecCHOHAIbHOIO
00pa30BaHMUsl, CBA3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTHKH.

[IpuopuTeTHBIMH 3a/lauaMH Kypca F€OMETpPUU Ha YIIIyOJIEHHOM YPOBHE, PACIIUPSIOIIUMU
U YCHJIMBAIOIIUMHU KypC 6a30BOTO YPOBHSI, SIBIISIFOTCS:

paciiMpeHue TMpeACTaBiIeHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTypbl U
(hopMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLTIM MUPOM;

(¢bopMHpOBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak O BaKHEUIINX
MaTeMaTUYeCKUX MOJEINAX, [O3BOJIIOIIMX ONMCHIBaTb U M3y4yaTb pas3HbIE SBJICHMUS
OKpY’KaIoIllero MHUpa, 3HaHWE MOHATUHHOrO ammnapara no pasaeny «CrepeoMeTpus» ydeOHOTo
Kypca reOMeTpHUH;

(opMHpoBaHUE YMEHHs BJIQZETh OCHOBHBIMU MOHSATUAMHU O NMPOCTPAHCTBEHHBIX (HUTypax
U UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHME TeopeM, (HOpMyll M yMEHHE UX NPUMEHSATh, YMEHHUS
JTOKa3bIBATh TEOPEMBI U HAXOAUTh HECTAHAPTHBIE CIIOCOOBI PEIICHUS 3a]1a4;

(hopMupoBaHHE YMEHHUS pacllO3HaBaThb HAa YepTeXaxX, MOJENSIX U B pEalbHOM MHpeE
MHOTOTPAaHHUKH U TEJIa BPAIllEHUs, KOHCTPYUPOBAaTh IT€OMETPUUECKUE MOJIEIIH;

(dopmupoBanue ITOHVMAHHUS BO3MOYKHOCTH AKCHOMAaTH4YECKOTO IIOCTPOEHUS
MaTeMaTH4YeCKUX TEOpHi, (OopMHpOBaHHE MOHMMAHUS POJU AKCUOMATHUKU TPU IPOBEICHUU
pacCyXIeHHUi;

(dbopMupoBaHHE YMEHHUS BIAAETh METOJAMU JOKAa3aTeIbCTB U AJTOPUTMOB PEIICHUS,
YMEHMSI MX IPUMEHATb, MPOBOAUTH JIOKA3ATENbHBIE PACCYKIEHUS B XOAE pELICHUs
CTEPEOMETPUYECKHX 3aJad ¢ 3aJad C TPaKTHYECKUM CcoaepikaHueM, (HopMUpOBaHHE
NPEICTaBICHUd O HEOoOXOJUMOCTH JI0OKa3aTelbCTB MpU OOOCHOBAaHMM MaTeMaTUYEeCKUX
YTBEPKACHUI U POJIM AKCHOMATHKHU B IPOBEACHUHU JeTyKTUBHBIX PaCCyKICHHUIA;

pa3BUTHE U COBEPILICHCTBOBAHME WHTEJUIEKTYalIbHbIX M TBOPYECKHX CHOCOOHOCTEH
oOyyaroniuxcsi, IO03HABaTEIbHON aKTUBHOCTH, WCCIEI0BATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIIUICHUS, UHTEpeca K U3yUEHHUIO T€OMETPHUH;

(dopmupoBanre (GYHKIHMOHATHHOW TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPHH: YMEHUS
pacmo3HaBaTh TPOSBICHUS TE€OMETPHUUYECKUX IOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHbIX )KM3HEHHBIX CUTYalUsIX U MPU U3YYEHUU JPYIMX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIUPOBAHMS pEalbHbIX CHUTYyalHil, HCCIEI0BaHUSA
MOCTPOEHHBIX MOJIETIEH, UHTEPIPETAIIUH ITOJTYYSHHBIX PE3yIbTaTOB.



OCHOBHBIMH cOJIEpKaTeIbHBIMU JIMHUAME yueOHOro Kypcea «l'eomerpusi» B 10—-11 xmaccax
saBisitoTces: «IIpsiMble M IIIOCKOCTH B IpOCTpaHCTBE», «MHororpannukn», «Tena BpameHus»,
«BekTopsl 1 KOOPIAUHATHI B MPOCTPAHCTBEY, «JBHKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «YyMETh ONEPHPOBATH MOHATHIMM,
pElIeBaHTHBIMHM T€OMETPUH Ha yrnyOnéHHOM ypoBHE oOydeHus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJEpXKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (opMuUpOBaHHE JOTMYECKUX YMEHUH
pacnpezensercd He TOJbKO 10 COJEpXAaTeIbHbIM JIMHUSAM, HO W 1O TrojaM OOy4eHHs.
ConepxaHue  00Opa3oBaHHA, COOTBETCTBYIOIIEE IPEAMETHBIM  pe3yJabTaTaM  OCBOCHHUS
denepanbHOil paboueil mporpamMmbl, pacupeAeaEHHbIM 110 TogaM 00ydeHUsl, CTPYKTYpPHPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIMITHAIBLHBIM BOMpocaM OOydaromuecs
oOpallajgiuch HEOJHOKPaTHO. OTO TMO3BOJISIET OPraHW30BaTh OBJIAJICHHUE TI'€OMETPUYECKUMU
MNOHATUAMM U HaBBIKAMHU TIOCIIEAOBATENIbHO M TOCTYMATENbHO, C COOMIOJACHHUEM MPHHIIUIA
IPEEMCTBEHHOCTH, a HOBBIE€ 3HAHUSA BKIIOYAaTh B OOLIYI0O CHUCTEMY T'€OMETPHUECKUX
NPEACTaBICHUI O0ydaloOUIMXCs, pacIupsis U yrayomss e€, oOpa3ys mpoyHble MHOKECTBEHHBIE
CBSI3H.

[lepexon Kk M3y4EeHUIO TEOMETPUH Ha YIITyOIEHHOM YPOBHE TO3BOJISIET:

co3mark ycnoBua uid  auddepeHunanuy oO0ydeHUs, MOCTPOSHHUsS HWHIMBUAYaJIbHBIX
0o0pa3oBaTeibHbIX MPOTrpaMM, OOeCleunTh yDIyONIEHHOE M3Y4YCHHE TEOMETPUH  Kak
COCTaBJISIIOIIEH yueOHOTo IpenMeTa «MaTemMaTiKa;

HOJTOTOBUTH OOYYaIOIIMXCA K MPOJODKCHUI0 M3YYEHHsS] MaTEMaTUKH ¢ y4€TOM BbIOOpa
Oynyweit npodeccun, obecriednBas MPEEMCTBEHHOCTh MEXIY OOIIMM U MpodeccuoHaIbHBIM
o0pa3oBaHHEM.

Ha wusydenme ydebHoro xypca «leomerpus» Ha yriyOn€éHHOM ypoBHe otBomuTcs 204
yaca: B 10 kmacce — 102 vaca (3 waca B Hezenmto), B 11 kimacce — 102 yaca (3 yaca B Heneonio).



COLEPXAHUE OBYUYEHUA
10 KJITACC

[IpsiMble ¥ TUIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATHS cTepeoMeTpur. Touka, mpsiMasi, TNIOCKOCTb, IPOCTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM ITOCTPOECHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacnonokeHue MpsMbBIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MapajlIeIbHbIE U
cKpeluBaromuecs npsaMsie. IIlpusHaku ckpelmuBaromuxcs npsamelx. IlapamieasHOCTs IPSAMBIX U
IUIOCKOCTEW B IPOCTPAHCTBE: MapaJlICNIbHBIC INPSIMbIE B NPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
NpsIMBIX, MApaJUIENIBHOCTh  NPsIMOM M IuIockocTh. [lapamnensbHoe W LEHTpalbHOE
IPOEKTHpOBaHue, U300paxeHue Guryp. OCHOBHBIE CBOICTBA MapajIeIbHOIO MIPOEKTUPOBAHUS.
N3obpakenue Guryp B mapasiebHOM MPOEKIMU. YIVIbI ¢ COHANPABICHHBIMH CTOPOHAMH, YTOJ
MEXIY IPSAMBIMU B IPOCTpaHCTBE. llapajuebHOCTh IJIIOCKOCTEN: MapaljiesibHbIE INIOCKOCTH,
CBOICTBa MapajuleabHbIX MIockocTel. [Ipocrelinme npocTpancTBEHHbIE (GUTYPBI HA TUIOCKOCTH:
TETPAdP, NapaJLICICIUIE, TOCTPOCHUE CCUEHU.

[leprieHAUKYJIApPHOCTE INPSMOM M IUIOCKOCTU:  INEPIEHIUKYJSPHBIE IpsMbIE B
IIPOCTPAHCTBE, NPsMBbIE IapajuICIbHbIE W IEPHEHIUKYJISApPHbIE K IUIOCKOCTH, IIpU3HAK
NEPIEHANKYIAPHOCTH MPSMOM U IUIOCKOCTH, TEOPEMA O IPSIMOU MEPIIEHIUKYJIIPHOMN TUIOCKOCTH.
OproronansHoe npoekTupoBaHue. IlepneHIuKynsap M HaKIOHHBIC: PACCTOSIHME OT TOYKH [0
IUIOCKOCTH, pAacCTOSHUE OT MNpSMOH A0 IUIOCKOCTH, MPOEKUHs (UIyphl Ha IUIOCKOCTb.
[IeprieHAUKYIAPHOCTD IUIOCKOCTEN: MPU3HAK NEPIEHAUKYIAPHOCTH IBYX IUIOCKOCTel. Teopema
0 TPEX MEPHEHAUKYIISIPaX.

Vbl B IPOCTPAHCTBE: YIoJl MKy MPSMOM U MIIOCKOCTBIO, IByTPaHHBIN yTOJI, IMHEHHBII
yrojl ABYIpaHHOro ymia. TpéXrpaHHbli M MHOrorpaHsble ymibl. CBONCTBA IJIOCKMX YIVIOB
MHOTOrpaHHOro yria. CBOWCTBA IUIOCKMX M JABYI'PAaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIIa.

MHororpaHHUKH

Bunbl MHOrorpaHHHMKOB, pa3BEpPTKa MHOrOrpaHHuka. Ilpusma: n-yronpHas npusma, npsmas
U HaKJIOHHAs TpU3MbI, OOKOBas M TIOJMHAs TOBEPXHOCTh mpu3Mbl. llapamnenenumnen,
IPSMOYTOJIBHBIA TNIApaJuIeienunes W ero cpoicrea. Kpardaimme moyTH Ha IOBEPXHOCTH
MHOTOrpaHHuMKa. Teopema Diinepa. I[IpoctpanctBennas teopema Iludaropa. Ilupamuna:
n-yrojbHas NUpaMujAa, NpaBUiIbHAs W yced€HHas nupamuabl. CpoiicTBa pébep M OOKOBBIX
rpaHeil npaBUIbHOW mnupamunabl. [lpaBuibHBIE MHOTOIDAaHHUKU: IpaBWIIbHAs MpU3Ma U
IpaBWIbHAs NMHUpPaMUAA, NMpaBUIbHAS TPEYrojbHas NMUpaMUAA U MPABUIbHBIA TeTpa’ap, KyO.
[Tpencrasnenne o NpaBUIbHBIX MHOTOTPAaHHUKAX: OKTa’dIp, AOACKAAP U UKOCAIIP.

Brruncnenue 31eMeHTOB MHOTOIPAaHHMKOB: p&Opa, AuaroHanu, ymisl. [lnomans 60koBOM
IIOBEPXHOCTH M IIOJHOM IIOBEPXHOCTU IPSMOM IPHU3MBI, IUIOLIAAb OCHOBAaHWM, TEOopeMa O
OOKOBOW MOBEPXHOCTH MPSMOW MpU3MbL. [Lmomans OOKOBOW TOBEPXHOCTH W IMOBEPXHOCTH
IIPABWJIBHOM NMUPaMUIbI, TEOPEMA O IJIOIAAN YCCUEHHOU MUPAMMIBI.

CuMMeTpuss B NIPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUU IPAaBUWIBHBIX MHOI'OTPaHHHUKOB.
CumMerpuss B NpPaBUIBHOM MHOTOTPAaHHMKE: CHMMETpUS IapajulejieNuIena, CUMMETPHUS
IIPaBUJIBHBIX IIPU3M, CHMMETPUS IPABUIIbHON TUPAMU/IBI.

BexTopsl 1 KOOpAMHATEI B TPOCTPAHCTBE

[lonsATHSA: BEKTOP B POCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJIJIMHEApHbIE, COHAIPABJICHHbIE W IIPOTUBOIIOJIOKHO HAIlpaBICHHBIE BEKTOpPHIL. PaBeHCTBO



BEKTOpOB. JleMCTBUSI C BEKTOpAaMHU: CIOXKEHHE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha uyncio. CBONCTBA ClIOKeHUS! BEeKTOpoB. CBOMCTBAa YMHOKEHUS
BekTOpa Ha uuncio. [loHsATHe KoMILIaHapHblEe BEKTOphl. I[IpHM3HAK KOMILJIAaHAPHOCTH TPEX
BekTOopoB. IlpaBuno mnapamnenenunena. Teopema O pa3IoKEeHHMM BEKTOpa IO TpEM
HEKOMIUIAHapHbIM  BekTopaMm. [IpsmoyronpHass cucremMa KOOpAMHAaT B IPOCTPAHCTBE.
Koopnunatsl Bektopa. CBsi3b MEXJy KOOpAMHAaTaMH BEKTOpa M KOOpAMHATAMHU TOYEK. YToj
Mexay Bekropamu. CKalsipHOE MPOU3BEICHHE BEKTOPOB.

11 KJIIACC

Tena Bpamenus

[ToHATHA: UMIMHApPUYECKAas IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, cdepudeckas
IIOBEPXHOCTh, OOpasyomue MoBepxHocTeil. Tena BpalleHUs: LMIMHAP, KOHYC, YCEUEHHBIN
KOHYC, ctepa, map. BzaumHoe pacronoxenue cepbl U MIOCKOCTH, KacaTeJIbHas TIOCKOCTh K
ctepe. M300paxenue Ten BpallleHUs Ha MIIOCKOCTU. Pa3BépTka nunuuapa U konyca. CuMMeTpust
cheps! u mapa.

O06béM. OcHoBHble cBOHCTBa 00BEMOB Ten. Teopema 00 00bEME NPSAMOYTOIBHOTO
napajuienenunena u ciueactBus u3 He€. OObEM MPsSMON M HAKIOHHOW MPHU3MBI, MIJIUHAPA,
nupaMuel U KoHyca. O0bEM 11apa U apoBOro CETMEHTA.

KomOuHanuu Tten BpaljeHus M MHoOrorpaHHukoB. llpusma, BhucaHHas B LMJIMHID,
onucaHHas okxojio muiauHiapa. Ilepecedenue cdepsl u mapa c¢ miockoctero. Kacanue mapa u
cdepsbl WI0CKoCThIO. [ToHATHE MHOTOTPaHHUKA, OTMCAHHOTO OKOJIO c(hepbl, chepsl, BIUCAaHHOU B
MHOTOTPAHHUK WUJIU TEJIO BPAICHMUS.

[Tnomanps NMoBepXHOCTH LMIMHApPA, KOHyca, Iuomanb chepsl u e€ vacreil. [logobue B
npoctpaHcTBe. OTHOmIeHME O0BEMOB, IUIOINAZACH IOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeobpazoBanue moao0Msi, roMoTeTHs. PemieHne 3agad Ha IUIOCKOCTH C HCIOJIb30BaHHEM
CTEpPEOMETPUUECKUX METOJIOB.

[TocTpoeHne cedyeHuMil MHOTOIPDAaHHMKOB M TeJI BpallleHHWs: CEYEeHUs IWINHApA
(mapajuienbHO M NEPHEHIUKYISIPHO OCH), CeUeHHUs KOHyca (mapajijiesibHbleé OCHOBAHUIO U
IPOXOJAIINE Yepe3 BEPIIMHY), CEUEHMsI 1Iapa, METOAbl NOCTPOEHUS CEUEHUI: METOH CJEJOB,
METO/l BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH.

BexTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE

Bekropsl B npoctpancTBe. Onepanuu Hajl BeKTopaMu. BekTopHOe yMHOXKEHHE BEKTOPOB.
CpolicTBa BEKTOPHOIO YMHOXEHMs. I[IpsMoyrosnpHas cuctemMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopnunatsl BekTopa. Paznoxenue Bekropa mo 0asucy. KoopanHaTHO-BEKTOpHBIM METOJ MpHU
pELIeHNH FeOMETPHUECKUX 3a/1au.

JIBMKEHMSI B IPOCTPAHCTBE

JBuwxenus mnpoctpanctBa. OroOpaxkeHus. [[BuxeHuss u paBeHCTBO ¢uryp. OOmume
CBOMCTBA JBW)KCHMW. BHIbBI NBHKEHUI: NapajUIeNIbHBIA IEPEHOC, LEHTPAJIbHAS CUMMETpPHS,
3epKaibHasi CHMMETPHS, IIOBOPOT BOKPYT mpsiMou. [IpeobpazoBanus nogobus. [Ipsmas u chepa
Ditnepa.



[NTAHUPYEMBIE PE3VIIbTATBI OCBOEHMA VYYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O OBILIEI'O OBPA30BAHN

JIMYHOCTHBIE PE3VJIBTATDI

1) rpaxaaHcKkoe BOCIIUTaHUE:!

c(hOpMUPOBAHHOCTh  TPAKIAHCKOM TMO3HUIIMK  OOydYaroIIerocs KaK akTUBHOTO |
OTBETCTBEHHOT'0 YJIEHA POCCHICKOro 00IlecTBa, MpEeACTaBICHHE O MaTeMaTUYeCKHUX OCHOBaX
(YHKIIMOHUPOBAaHUS PA3JIUYHBIX CTPYKTYp, SBJICHUN, MPOLEAYp TPaKTAHCKOTO OOIIecTBa
(BBIOOpHI, OMPOCHI W APYroe), YMEHUE B3aUMOJCHCTBOBATh C CONMAILHBIMH WHCTHTYTaMH B
COOTBETCTBHUH C X (PYHKIMSIMU U HA3HAYCHHUEM;

2) maTpuOTUYECKOE BOCIIUTAHUE!

c(hOpMUPOBAHHOCTh POCCUNCKOM TPaKJAHCKOW MIEHTUYHOCTH, YBOKEHHUS K MPOILIIOMY U
HACTOSILEMY POCCHMCKOM MaTe€MaTWKH, HEHHOCTHOE OTHOILIEHUE K JTIOCTHXKCHUSIM POCCUHCKUX
MAaTE€MAaTUKOB M POCCUMCKOW MaTE€MaTUYECKOW IIKOJIbI, MCIOJIb30BAHME ATHUX JOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJOTHUSX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIUTAHUE!

OCO3HAHME  JyXOBHBIX IIEHHOCTEH  pOCCHUHCKOrO  Hapoma, CGHOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, YTUYECKOTO TIOBEICHHS, CBA3aHHOTO C MPAKTHUYECKUM NPUMEHEHUEM
JNOCTIKEHUI HAyKd M JIeATEIbHOCTHIO Y4EHOTO, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYHMBOTO OyAyIIETo;

4) 3CTETUYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUAsi ICTETUKY MAaTEeMaTUUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, PEHICHUH, PacCyXIeHUH, BOCIPUUMYHUBOCTH K MAaTeMaTHYECKHM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢puznyeckoe BOCIUTAHUE:

c(hopMUPOBAHHOCTH YMEHUSI IPUMEHSITh MaTeMaTUYECKUE 3HAHUS B UHTEpPECax 3/I0POBOTO
u 0Oe30macHoro oOpas3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (370pPOBOE
nuTaHue, cOANlaHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, PETYyJspHas (u3nuecKast akTUBHOCTB),
(u3HUecKoe COBEPIICHCTBOBAHKE MTPH 3aHITHIX CIOPTHBHO-03/I0POBUTEIHHOMN JAESITETLHOCTHIO;

6) TpyZ10BO€ BOCIIUTAHHE:

TOTOBHOCTh K TpPYyAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0HS, MHTEpeC K pa3IuyHbIM cepam
npodeccuOHANbHON NeATeIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON M €€ MPUIOKEHUSIMH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBHIOOp Oyaymield mnpodeccun H Peaar30BHIBAaTH COOCTBEHHBIE
JKU3HCHHBIC IUJIaHbI, TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaTuueckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEHl KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTHYECKHX 3a]]a4 MaTeMaTH4eCKOM HalpaBlIeHHOCTH;

7) SKOJIOTMYECKOE BOCTIUTAHUE:

c(hopMHUPOBAHHOCTH 9KOJIOTMUYECKON KYJIBTYPHI, MOHUMaHUE BITUSTHUSA
COLIMAJIbHO-?KOHOMHUYECKHX MPOIIECCOB Ha COCTOSHHME MPUPOJHOW M COLUAIbHON Cpebl,
OCO3HaHME TI00ATHHOIO XapaKTepa SKOJIOTMYECKHUX MPOOJieM, OpUEHTAIUs Ha MPUMEHEHHE
MaTeMaTUYEeCKUX 3HAHWK ISl PEIIeHUs 3a]ad B OONIACTH OKPYKAIOIEH Cpelibl, MIIaHUuPOBAHUE
MOCTYTIKOB U OIIEHKH MX BO3MOXKHBIX TIOCJIEICTBUM JIJISI OKPYKAIOIIEH CPEJIbl;

8) LIeHHOCTH HAyYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCT, MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH U OOIIECTBEHHOW MPAKTUKW, TOHMMaHUE MaTeMaTHYeCKON HayKu Kak cepbl



YeJIOBEYECKOM JEeSATEIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAUMMOCTH JJI1 Pa3BUTHS LIMBWIM3ALUU,
OBJIAJICHUE SI3IKOM MAaTEMaTUKH U MaTeMaTUYeCKON KyJIbTypOW KaK CPeJCTBOM MO3HAHUS MHUPA,
TOTOBHOCTB OCYIIIECTBIISITh IPOCKTHYIO U UCCIIEIOBATENBCKYIO JACSITEIHPHOCTh HHINBHAYATBHO U
B TpyTIIIe.

METAIIPEAMETHBIE PE3VJIETATBI

[To3naBarenbHbIE YHUBEpPCATIbHbIE yUeOHbBIE IEHCTBUS

bazoBble mornueckue qeNCTBUA:

BBISIBIISITH W XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTeMAaTUYECKUX OOBEKTOB,
MOHATHA, OTHONICHWH MEXIy TOHATHAMH, (DOPMYIHPOBaTh ONPEICIICHUS TOHATHH,
yCTaHABIMBATh CYIIECTBEHHBIM TNpPU3HAK KiIacCU(PUKALMK, OCHOBAHHUA sl 0000IIEHUS U
CPaBHEHHUS, KpUTEPUU TIPOBOIUMOTO aHAJIH3A;

BOCIIPUHUMATh, (DOPMYITUPOBaTH M TPEOOPA3OBHIBATH CYXKACHHUS: YTBEPAUTEIbHBIC U
OTpUIaTeIbHbIC, CINHUIHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpPEUMs B (akTax,
MaHHBIX, HAOMIOACHUSX W  YTBEPKACHUAX, Npeiaratb KPUTEPUH I BBIABICHUS
3aKOHOMEPHOCTEN U NPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C WCIOJIH30BAHMEM 3aKOHOB JIOTHUKH, JNEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CaMOCTOSITENILHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTPAaWBaTh AapPTryMEHTAIMIO, MPHUBOAUTH TNPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBCHHBIE CYKJICHUS U BBIBOJIHI;

BBIOMpATh CIOCO0 pemieHuss y4eOHOW 3amauu  (CpaBHUBAaTh HECKOJIBKO BapHAHTOB
pelleHus, BBIOMpaTh Haumboiee NOAXOMAIMIMNA C y4ETOM CaMOCTOSTENIBHO BBIJCICHHBIX
KpUTEPUEB).

bazoBble uccienoBarenbckue 1eHCTBUS:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS, (DOPMYITUPOBATH
BOTIPOCHI, (PUKCUPYIOIIME TMPOTHBOpPEUUE, MpOOIeMy, YCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(hopMUpOBaTH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHCHHE;

MPOBOAUTH  CAMOCTOSITEJILHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTreMaTH4ecKoro OObeKTa, SIBJICHHs, IMPOIecca, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMU, IBICHUSIMH, IPOIECCAMU;

CaMOCTOSITENILHO (hOPMYIUPOBATh OOOOIICHHS M BBIBOABI MO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJTIOIEHUSI, UCCIICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH TOJIYYCHHBIX PE3yIBTATOB, BBIBOIOB H
00001IIeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKe BBIABUTATH MPEATNOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabota ¢ undopmanmei:

BBISBISITH AepUUNUTH MHGOpPMAINH, JAHHBIX, HEOOXOAUMBIX JAJIs OTBETA Ha BOMPOC U IS
pelleHus 3a1auu;

BbIOMpaTh MH(OpPMALMI0O W3 HCTOYHUKOB  PA3NUYHBIX THUIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTCPIPETUPOBATH HHPOPMAIMIO PA3IUYHBIX BHJAOB ©  (popm
IPEICTaBICHUS;

CTPYKTYpUpOBaThb  HH(QOpPMALMIO, TMPEACTaBIATh €€ B pa3iuuHbiX  (opmax,
WUTIOCTPUPOBATh I'padUuecKH;



OLIGHUBATh HAAEKHOCTh HHGOPMALMKM IO CAMOCTOSTEIBHO CPOPMYIHMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIC YHHBEpCAIbHBIE YIEOHbIE IEHCTBHSA

Obmenue:

BOCIIpUHUMATL H q)OpMy.HI/IpOBaTB CYyXXKIACHHA B COOTBCTCTBUU C YCJIOBHUAMU W LCIISAMU
O6HIeHPIfI, ACHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3PC€HHA B YCTHBIX U IMMCBMCHHBIX
TEKCTaxX, 1aBaTh MMOSCHEHNUS 110 X0y PEIICHHs 3a7a4i, KOMMEHTHPOBATh MOIYyYEHHBIH Pe3yibTar;

B XO/ie OOCYXXIEHHMs 3a/aBaTh BOMPOCH! MO CYIIECTBY OOCYXkIaeMOW TeMbl, MPOOIEeMbI,
peLHaeMOﬁ 3aaa4u, BBICKA3bIBaTbhb WACHU, HALICJICHHBIC Ha IMOHNCK PCIICHUA, COMOCTABJIATL CBOU
CYXKACHHUA C CYXKIACHUAMU OPYIrux y4JYaCTHHUKOB AHaJjora, O6Hapy>KI/IBaTB pasiiniuue U CXOACTBO
HO3UIHIA, B KOPPEKTHOH (hopMe POpMYIINpPOBATh Pa3HOIIACHS, CBOM BO3PAKCHUS;

IPEICTABIATh PE3yIbTaThl PEIICHHs 3aJadd, SKCIIEPUMEHTa, HCCIENOBaHUs, MPOEKTa,
CaMOCTOATCIBHO BLI6I/IpaTB (bOpMaT BBICTYIIJICHUSA C y‘{éTOM 3aa4y MOpEe3CHTaluu U
0COOEHHOCTEN ayqUTOPUH.

PerynaruBHble yHUBEpCaNbHbIE Y4eOHbIE IEHCTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM DELIEHUS 3a/laud, BBIOMpATh CIOCOO peHieHHsl ¢ YYETOM
UMEIOLINXCS PEeCypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBAThH
BapUaHTHI pelIeHuil ¢ yuéToM HOBOM MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA UHTEIUICKT:

BJIaJICTh HABBIKAMH ITO3HABATEIBHON pedIeKcnn Kak OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
U MBICIUTENBHBIX TPOIECCOB, MX pPE3ylIbTaToB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISL IPOIIecca U pe3ysibTara pelieHns MaTeMaTn4eckoi 3a1aum;

NpeABHIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3ZHUKHYTH IpPH PEIICHUH 33/7a4d, BHOCHUTDH
KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMIEHHBIX OLIHOOK,
BBISIBJICHHBIX TPYIHOCTEHH;

OIICHUBATh COOTBETCTBUE PE3YNbTATa LIETH U YCIOBUSAM, OOBSICHITH IPUYUHBI TOCTHKEHUS
WIA HEJOCTH)KEHHUS PpE3yNbTaroB JESITEIbHOCTH, HAXOAWTh OIIMOKY, JaBaTb OIIEHKY
pruoOPETEHHOMY OTIBITY.

CoBMmecTHas 1€ATeIbHOCTD:

MOHMMATh M KCIIOJIb30BaTh MPEUMYIIEeCTBAa KOMAaHIHOW M MHAWBUIYaIbHOW pabOThl MpU
pemieHnd y4eOHBIX 3aja4y, NPUHUMATh IeJb COBMECTHOW JAESTENHbHOCTH, IUIAHHPOBATH
OpraHU3aIMI0 COBMECTHON paboThl, paclpeneisaTh BHABI padOT, JOTOBapHUBATHCS, OOCYXIAaTh
MPOIIECC M pe3yJIbTaT paboThl, 0000111aTh MHCHHSI HECKOJIBKHX JIIO/ICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (0OCYkAeHHs, OOMEH MHEHUH, «MO3TOBBIC
MITYPMBD) ¥ WHBIC), BBHIMOIHITh CBOK YacTh Pa0OThI M KOOPAUHUPOBATH CBOU JACHCTBHS C
JIPYTUMH YJI€HaMH KOMAaH[bl, OLEHHMBATh KAdeCTBO CBOETO BKJIaga B OOMIUI TNPOAYKT TII0
KpUTEpUsM, CHOPMYIUPOBAHHBIM yUYaCTHUKAMU B3aUMOJICHCTBUSL.

INPEAMETHBIE PE3VJIBTATbBI

K xonity 10 xiacca oOydaromuiicsi HAy9uTCs:
® CBOOOIHO ONEPUPOBATH OCHOBHBIMH MOHATHUSMHU CTEPEOMETPHUH TIPH PEIICHUH 3a7a4 U
MIPOBEICHUM MATEMATUYECKUX PACCYKIACHUM;



NPUMEHSATh AKCUOMBI CTEPEOMETPHUM W  CIENCTBUS W3 HHUX TPU  PEHICHUU
T€OMETPHUYECKUX 3a]1ay;

KJ1acCU(UIIMPOBATh B3aMMHOE PACIIONOKEHUE MPSIMBIX B MIPOCTPAHCTBE, MNIOCKOCTEH B
MIPOCTPAHCTBE, NPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOTHO ONEpPUPOBATh MOHSATHSAMH, CBSI3aHHBIMHU C YIJIAMH B IPOCTPAHCTBE: MEXKIY
NPSMBIMH B IPOCTPAHCTBE, MEXKIY IPSIMOM U TIIOCKOCTBIO;

CBOOOIHO ONEpUpPOBaTh MOHSATHSIMH, CBI3aHHBIMH C MHOTOTDAaHHUKAMU;

CBOOOZHO PACMO3HABaTh OCHOBHBbIE BHUIBI MHOIOI'PaHHUKOB (TpU3Ma, HHpaMHJA,
IIPSIMOYTOJIbHBIN NapajuleNenunen, Kyo);

KJIacCU(HUIMPOBATh MHOTOTPAaHHHUKH, BHIONPAsi OCHOBAHMS IS KJIacCU(HUKALINH;
CBOOOZHO OINEpPHPOBaTh TMOHSATHSIMM, CBA3aHHBIMU C CEUYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH MapajuiebHOE, LIEHTPAIbHOE U OPTOTOHAIBHOE ITPOEKTUPOBaHNE GUTYp Ha
TUIOCKOCTD, BHIIOHATH N300paXkeHUs: GUTYp Ha MI0CKOCTH;

CTPOUTH CEUEHHS MHOTOTPAHHUKOB PA3IMYHBIMH METOJAMH, BBIIONHATH (BBIHOCHBIE)
IUIOCKHE YEPTEeXKU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh  IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (NIpW3Ma, MUPaMHUAA),
TeOMETPUUECKUX TeJ ¢ IPUMEHEeHnEM (hopmyi;

CBOOOZHO ONEpPUPOBATH MOHATUAMU: CHUMMETpPUS B MPOCTPAHCTBE, IIEHTP, OChb H
TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPHI;

CBOOOITHO OIIEPUPOBATH IMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOPIUHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH JICHCTBHS Ha/l BEKTOPAMU;

pemiarh 3a7aud Ha JO0KA3aTeIbCTBO MATEMaTHMYECKUX OTHOLICHHH W HaXOXICHHE
TE€OMETPUUYECKUX  BEIMYMH, TPUMEHSSI HW3BECTHBIE METOAbl TP  PEIICHUH
MaTeMaTUYeCKUX 3a71a4 MOBBIIIEHHOTO M BRICOKOTO YPOBHSI CIIOKHOCTH;

IPUMEHATHh MPOCTEHIINE MPOrPaMMHBIE CPEJICTBA U IEKTPOHHO-KOMMYHHKAIIMOHHbIE
CHCTEMBI IIPY PEUICHUU CTEPEOMETPHUECKUX 3a]1ay;

W3BIICKATh, peoOpa3oBHIBATh u MHTEPIIPETUPOBATH uH(pOpMaIUIO 0
MPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (UTYypax, MPEACTaBICHHYIO Ha dYepTekax u
PHUCYHKaX;

MIPUMEHSATH MTOJTyYEHHbIE 3HAHUS Ha [TPAKTUKE: CPABHUBATh U aHAJIM3UPOBATh PEaJIbHbIC
CUTyalluM, TPUMEHSTh M3yUYECHHbIE TMIOHATHUA B IMpOLECCE TOMCKAa pelIeHUs
MaTeMaTH4IeCKu CHOPMYTUPOBAHHON MPOOJIEMBI, MOJICTHPOBATh PEATBHBIC CUTYaI[UN
Ha S3bIKE TE€OMETPHUM, HCCIEA0BaTh MOCTPOEHHBIE MOJEIN C HCIOIb30BaHUEM
TreOMETPUYECKUX TOHSATUN M TeopeM, ammapara aireOpbl, pemarb MNpPaKTUYeCKue
3a/1a4M, CBSI3aHHbBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUYUH;

MMETh TPENCTaBICHUss 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUHM KAaK COCTaBHOM
yacTu (hyH/IaMEHTa Pa3BUTHS TEXHOIOTHIA.

K konmy 11 kiacca oOyyaromuiicss HayYUTCs:

CBOOOZHO ONEpUPOBATh MOHATUSMH, CBSI3aHHBIMH C IWIMHIPUYECKON, KOHUYECKON |
chepryeckoil MOBEPXHOCTAMHU, OOBSCHATH CIIOCOOBI TTOTYUCHUST;

OIEepPUPOBATh MOHATHSAMH, CBI3aHHBIMH C TEJIAMHU BpAIICHUS: IMIUHIPOM, KOHYCOM,
chepoit u mapom;

pacrno3HaBatrh Tella BpauleHus (IIUHIp, KOHYC, cdepa U map) U 00bICHITH CIIOCOOBI
MIOJTyYEHHUS TeJl BPALLCHHUS;



KJIacCU()UIIUPOBATh B3aUMHOE PaCHONIOKeHHE C(hephl U IUIOCKOCTH;

BBIUUCIIATh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U Te€J BpAallEeHUs, 00BEMBI U
IUIOUIAI MOBEPXHOCTEH MHOTOTPAHHMKOB U TEJl BpAILEHUS, T€OMETPUUECKUX TEJ C
pUMEeHEHHEM (HOpMYIT;

CBOOOZHO ONEPUPOBATh MOHITUSAMH, CBSI3aHHBIMM C KOMOMHALMAMU TeJl BpallleHHs U
MHOTOI'PaHHUKOB: MHOTOI'DAaHHHK, BIIMCAHHBIN B cepy U ONMMCaHHBINA OKOJIO cephl,
cdepa, BMcaHHasi B MHOTOT'PAaHHHK WJIH TEJIO BPAIICHUS;

BBIUUCJIATh COOTHOILEHUS MEXIY IUIOIIAsIMH MOBEPXHOCTEH 1 00bEMaMK OAOOHBIX
TE,

n300paxarb u3ydaeMble (UIYpBl, BBINOJHATH (BBIHOCHBIE) IUIOCKME YEPTEXH W3
PHUCYHKOB NPOCTBIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHMS TeJl

BpalllCHHUS;
U3BJIEKATh, MHTEPIPETUPOBATH U peoOpa3oBHIBAThH nH(pOpMaIUIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (UTypax, MPEACTAaBICHHYIO Ha 4YepTekax u
PHUCYHKax;

CcBOOOJIHO ONIEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OTNIEPALIUU HAJ BEKTOPAMH;

3aJ1aBaTh IJIOCKOCTh YPaBHEHUEM B JEKapTOBON CUCTEME KOOP/IMHAT;

peliaTh TEeOMETPUYECKHE 3aJa4d Ha BBIUMCICHHE YIIOB MEXIy NPSIMBIMH U
IJIOCKOCTSIMHU, BBIUMCIIEHUE PACCTOSHUM OT TOYKH [0 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/AA IIPH PEIICHUN;

CBOOOJTHO OMNEPUPOBATh MOHATHSIMH, CBS3aHHBIMU C JBHKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHMIA,

BBIIIOJHATh M300pa)KEHUS] MHOTOIPAaHHUKOB M TEJ BpalllEeHUs MNpHU MapajieIbHOM
MepeHoce, HEeHTPAIbHON CUMMETpPUH, 3epKajJbHOW CUMMETPHUH, MPU MOBOPOTE BOKPYT
npsMoii, mpeoOpa3oBaHus Mo100us;

CTPOUTH CEYEHHUS] MHOTOI'PAaHHUKOB U TEJ BPAIICHUS: CEUEHUSI LIUIMH Ipa (MapaljieIbHO
U TMIEPIEHAUKYIIIPHO OCH), CEUCHUS KOHYCa (MapaielbHble OCHOBAHUIO U MPOXOASIINE
4yepe3 BEepIINHY), CCUCHHUS 11apa;

HCIIONIb30BaTh METOJbl TOCTPOEHUS CEUEHMH: METOJ| CJIEZIOB, METOJ| BHYTPEHHEIo
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

MPUMEHSTh TeoMeTpuyeckue (akTbl I pEeHIeHHs CTEPEOMETPUUYECKUX 3ajad,
MPEANOIaralonX HECKOJIbKO IIaroB PeHIeHUs, €ClM YCIOBHUS MPUMEHEHHUS 3aJaHbl B
SIBHOU W HEsIBHOU (hopMme;

pemats 3a7add Ha J0Ka3aTelbCTBO MaTeMaTHUYECKHX OTHOIICHUH W HaXOXKICHHE
F€OMETPUUYECKUX BEJIUYUH;

MIPUMEHATH TPOTPAMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU
PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATH TOJTYYEHHbIE 3HAHMS Ha IMPaAKTUKE: CPaBHUBATh, aHAJIU3UPOBATH U
OIICHUBATh PEaJbHBIC CUTyalluH, IPUMEHSATh W3YUYCHHBIC TTOHSATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce TMOMCKAa peHIeHHs MaTreMaTHu4ecku CQOpPMYIUPOBAHHON MPOOIEMBI,
MOJIEJIMPOBATh pEaJIbHbIE CUTYyallud Ha SI3bIKE T€OMETPHUH, UCCIEA0BATH TOCTPOCHHbIE
MOJIENT! C MCIIOJIB30BAHUEM T€OMETPUUYECKUX MOHIATUN U TeopeM, ammapara aiareopsl,
peliaTh NpakTUYECKUE 3a/1auu, CBSI3aHHBIE C HAXOXAEHUEM T'€OMETPUUYECKUX BEJINYMH;



® UMETh MpPEJICTaBICHUs 00 OCHOBHBIX JTalax Pa3BUTHS TEOMETPHHM KaK COCTaBHOM
yacTH (yH/IaMEHTA Pa3BUTHUS TEXHOJIOTHH.



n/m

TEMATHUYECKOE IINTAHUPOBAHUE

HaumenoBanue pa3aenoB v TeM IpoOrpaMMbl

Beenenue B CTCPCOMCTPHUIO

B3anMHOE pacnoniokeHue MpsiMbIX B
MIPOCTPAHCTBE

[TapanenbHOCT NPAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[leprnieHAUKYASIPHOCTD NPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE

VYIuel ¥ pacCTOAHUS
MHororpaHHUKH
Bexkrops! B ipocTpancTBe

[ToBTOpEeHue, 0000IIEHNE U CUCTEMAaTHU3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

10 KJIACC

KomnuyecTBo 4acoB

Bcero

23

25

16

12

102

KoHTponbHbIE
paboTHhI

OneKTpoHHbIE (LIUPPOBLIE)
oOpa3oBarebHbIE PECYPChI



HaumeHnoBanue pa3nenoB u TeM
Ne /it
MPOTrPAMMBI

AHanutHdeckas reoMeTpuAa

[ToBTOpeHue, 0000IICHNE U
CHUCTEeMaTU3aLUs 3HAHUI

O06BEM MHOTOTpaHHUKA
Tena BpameHus

[Tnomaau moBepXHOCTH U 0OBEMBI
KPYIJIBIX TEJl

JBroxkeHus

[ToBropenue, 06001IeHNE U
CHUCTEMaTU3aLUs 3HAHUU

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

Bcero

11 KJIACC

KonnyecTBo yacos

15

15

17
24

17

102

KoHTponbHbIE
paboThI

OnexrpoHHbIe (IU(POBLIC)
oOpa3oBarebHbIE PECYPChI






/1

I[TOYPOUHOE IINTAHNPOBAHUNE
10 KJIACC

KomnuyecTBo 4acoB

Tema ypoka KonTtponenbie  I[Ipaktnueckue
Bcero
paboThl paboThI

OcHOBHBIE TIpaBUIIa U300PAKCHUS HA

PHUCYHKE IUIOCKOCTH, MapauIeIbHBIX MPSIMBIX 1
(OTpe3KoB), cepeTuHbI OTpE3Ka

[TonsaTHs cTepeoMeTpur: TOUKA, IpsMasi,

TUTOCKOCTB, MPOCTPaHCcTBO. OCHOBHBIC

npaBuiIa N300paKeHHsT HA PUCYHKE 1
TUTOCKOCTH, TTApaJuIeIbHBIX TPSMBIX

(OTpe3KOB), CepeIMHBI OTPE3Ka

IlonsTms: NEpeCCKaromuceCcs MmIOCKOCTH,

nepeceKaronrecs npsmMas u miocKoCTb; 1
HOJYTIPOCTPAHCTBO

[TonsTus: nepecexkaromuecs mioCKOCTH,
nepeceKaronyecs npsMas u IoCKOCTb; 1
HOJYTIPOCTPAHCTBO

MHororpaHHUKH, H300paXKeHue MPOoCTEHIINX
HPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOINUX 00bEKTOB

MHororpaHHUKH, H300paXKeHHe MPOCTEUIITNX
IPOCTPAaHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIUX 00bEKTOB
AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBUS U3 HUX

DIIEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIE

pecypcbl



10

11

12

13

14

AKCHOMBI CTEPEOMETPHUH U NEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
cienctBus U3 HUX. CriocoObl 3a1aHus
MPSMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O0603Ha4eHHsI IPSAMBIX U IJIOCKOCTEN

N3o0pakeHne ceueHni mupaMuibl, Kyoa u
HPU3MBI, KOTOPBIE MTPOXOASAT Yepe3 ux peopa.
N3o0pakeHne nepecedeHus moryueHHbIX
II0CKOCTeN. PackpammBaHue OCTPOECHHBIX
CEYECHMI pa3HbIMM LIBETAMU

N3o0pakeHne ceueHni mupaMubl, Kyoa u
HPU3MBI, KOTOPBIE TPOXOAAT Yepe3 ux peopa.
N3o0pakeHne nepecedeHus moryueHHbIX
IJI0CKOCTeN. PackpammBaHue OCTPOESHHBIX
CEYCHMI pa3sHbIMM LIBETAMU

N3o0pakeHne ceueHnit mupaMubl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAAT Yepe3 ux péopa.
N300pakeHne nepecedeHus moryueHHbIX
IJI0CKOCTeN. PackpalmBaHue OCTPOESHHBIX
CEYECHMI pa3HbIMM LIBETAaMU

N300pakeHue ceueHni nupaMuibl, Kyoa u
HPU3MBI, KOTOPbIE MIPOXOASAT Yepe3 ux péopa.
N3o0pakeHne nepeceyeHus moryueHHbIX
IJI0CKOCTeN. PackpammBaHue OCTPOECHHBIX
CEYECHMM pa3sHbIMM LIBETaMU

Meros cienoB Il IOCTPOSHUS CEUSHUI
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Mertona cieioB A5t HOCTPOSHUS CEYEHUH.
CBolicTBa nepecedyeHnid MPsIMBIX U
IUIOCKOCTEN

Merton cnenoB JUIst MIOCTPOCHUS CEUSHH.
CBoiicTBa nnepece4eHnii NpsIMbIX U
IUIOCKOCTEN

[Toctpoenue ceuenuit B nupamuje, Kyoe mno
TpéM ToukaM Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIlUCh 11Aar0B
IIOCTPOCHUS

[TocTpoenue ceuenuii B nupamuae, Kyoe mo
TpéM ToukaM Ha p&6pax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIKUCh L1aroB
MIOCTPOCHUS

[TocTpoeHue ceueHuii B mupamMuie, Kyoe mo
TpéM ToukaM Ha p&opax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3allMCh LIArOB
IIOCTPOEHHUS

[TocTtpoenue cedyennii B mupamue, Kyoe mo
TpéM ToukaM Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIlMCh IIAaroB
MOCTPOCHUS

[ToBropenue mannmerpun: Teopema o
IPONOPIUOHANBHBIX oTpe3kax. [lonobue
TPEYTOJIbHUKOB

HOBTOpeHI/IC IMJIAaHUMCTPHUHU: TeopeMa
Menenas. PacueTsl B C€UEHMIX Ha
BBIHOCHBIX YCPTCIKaAX. HCTOpI/ISI Pa3sBUTHA
INTAaHUMCETPHUHN U CTCPCOMETPUN
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KoutponpHasa padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxeHre npsiMbIX B
npocTtpancTBe. CKpeluBaomuecs npsiMbie.
[Ipu3Haky CKpEIMBAOIIMNXCS NPSIMBIX.
[TapannenbHbIe IPsIMBbIE B IPOCTPAHCTBE

Teopema 0 cyl1eCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM MapalIeIbHOU
JAHHOM MPSIMOM, ITPOXOASILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIkKAIEH HAa TaHHOU
npsaMoil. JleMMa o nepecedeHnn
MapajuIeIbHbIX MPSMBIX IIOCKOCTHIO

[TapamnensHOCTB Tpex npsAMbIX. Teopema o
TpEX MapauIeNIbHBIX NPAMBIX. Teopema o
CKPELIMBAOIIMXCS IIPSIMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA NApPAJIJIEIIBHOTO NPOEKTUPOBAHUS.
N3obpakenue pa3HbIX GUryp B
NapajulelIbHON IIPOECKIUU

LlenTpanbHas npoekuus. Yroi ¢
COHAIIPaBJIEHHBIMH CTOPOHAMHU. YTOI MEXIY
IPSIMBIMU

3a/1aun Ha JI0Ka3aTesIbCTBO U UCCIIEI0BaHUE,
CBSI3aHHBIE C PACIOJI0KEHUEM NPSIMBIX B
MIPOCTPAHCTBE

[TonsaTus: mapanaensHOCTh IPSAMON U
IUIOCKOCTH B IpocTpaHcTBe. [Ipn3Hak
NapajuIeIbHOCTH MPSIMOM U TUIOCKOCTH.
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CaoiicTBa napamieabHOCTH NPSIMON U
TUTOCKOCTH

I'eomeTpuueckue 3a1aun Ha BBIYUCIIEHUE U
JI0Ka3aTelIbCTBO, CBS3aHHBIC C
NapajuIeIbHOCTBIO MPSAMBIX U IUIOCKOCTEN B
IPOCTPAHCTBE

ITocTtpoenue cedenus, MPOXOAALIETO Yepes
JAHHYIO IIPSIMYIO Ha 4EpTekKE U
[apaJuIeIbHOTO APYyrou npsiMou. Pacuér
OTHOLIEHUN

HapannenLHaﬂ MpOoCKUMsA, MPUMCHCHUC IJIA
IOCTPOCHUA CEUYCHUM KY6a u
Mnapajijiejacnuicaa. CBoiicTBa
napaJureacruneaa u Npru3mMbl

[TapannenpHble mmockocTH. [Ipu3Haku
napajyuiebHOCTH JIBYX IIOCKOCTEMH

Teopema 0 mapajIeabHOCTH U
CANHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[?[IIIGfI
yepe3 TOUKY, He IPUHAJUIekKAILYI0 JaHHON
IUIOCKOCTH U CJEJICTBUS U3 HeE

CBolicTBa napamienabHbIX INIOCKOCTEN: O
NapajuIeIbHOCTH NPSMBIX IIEPECEUEHMSI IPU
NePEeCEUEHUH JIByX NapauleIbHbIX
IJIOCKOCTEN TpeThen

CBoiicTBa mapaienbHbIX I0CKOCTEH: 00
OTpe3Kax MapajuieNbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEKY NapaljieIbHBIMU
IUIOCKOCTSIMU; O TIEPECEUEHHUH MTPSIMOM €
JBYMS TapaJIIeIbHBIMU IJIOCKOCTSMU
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[ToBTOpenue: Teopema Iludaropa Ha
TUTOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CgoiicTBa Ky0a U IPsIMOYTOJIBHOTO
napasuienenumnena

Brruucnenue AjiMH OTpE3KOB B KyOe U
IPSIMOYTOJIBHOM IapajuIeIenuIe e

[eprieHAUKYAAPHOCTD MPSIMOI U TIOCKOCTH.
[Ipu3HaK nepneHauKyIspHOCTH MPSIMOK U
IUIOCKOCTH

[leprieHANKYIAPHOCTH TPSIMOM U IIOCKOCTH.
[Ipu3Hak NepneHIuKyIsIpPHOCTH NPSMON U
IJIOCKOCTH

Teopema 0 CynieCTBOBaHUHU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOASAIIEH
yepe3 TOYKY IPOCTPAaHCTBA U
NEPHEHANKYISIPHON K MIOCKOCTU
[InockocTH U NEPIEHIUKYISIPHBIE UM
NpsiMbI€ B MHOTOTpaHHUKAX

[TnockocTH ¥ NEepIEHAUKYISIPHBIC UM
npsiMble B MHOTOTPaHHUKAX
[Mepnennukynsp u HakioHHas. [TocTpoenue
MEePICHINKYIISIPA U3 TOYKH HA TIPSIMYIO
[Mepnennukynsip u HakioHHas. [TocTpoenue
MIEPIICHIUKYIISIpa U3 TOYKU Ha MPSAMYIO
Teopema o TpEX MepHeHIUKYIApax (Mpsmast
u oOpaTHas)



50

51

52

53

54

55

56

57

58

59

60

61

Teopema o TpEX neprneHuKyaspax (nmpsmas
u oOparHas)
VYros Mexy CKpelnBarOIUMUCS TPSIMbIMU

[Tonck neprneHauKyISIPHBIX TPSIMBIX C
MTOMOIIBIO MEPIIEHINKYIIAPHBIX IJIOCKOCTEN

OpTroroHanbHOE NPOEKTUPOBAHHE

[TocTpoeHue cedennii Kyoa, IpU3MBI,
MPAaBUJIbHOM MUPAMUABI C TIOMOIIBIO
OpPTOTOHATBHON MPOEKIIUU

[TocTpoenue ceuenuii Kkyba, MpU3Msl,
MPaBUJIBHON NUPAMHUBI C TOMOIIBIO
OPTOTOHAJIBHOM MPOECKIINHU

CumMMeTpus B IpOCTPAHCTBE OTHOCUTENIBHO
mockocTy. [limockocTu cummerpuil B
MHOTOI'paHHHKaX

[Ipu3Hak nepneHIuKyaIspHOCTH IPIMOH U
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUU
[IpaBunbHBIE MHOTOTpAaHHUKH. Pacuér
PacCTOSTHUM OT TOYKH JO IIJIOCKOCTH
[IpaBunbHbIE MHOTOTpaHHUKU. Pacuér
PacCTOSIHUM OT TOYKH J10 IUIOCKOCTH
Crioco0b! OIyCTUTH NEPIEHAUKYIISAPHI:
CUMMETPHS, CABUT TOYKH IO NapaJICIbHOM
IpsIMOM

CnBur no HenapasieaIbHON IPSIMOH,
W3MEHEHUE PACCTOSTHUI
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Konrtponbhas padora "B3zanmuoe
pacmnooKeHUE MPSIMBIX U TIJIOCKOCTEN B
npocTpancTse"

[ToBTOpEHHUE: yron Mexx1y NpsAMbIMUA Ha
IJIOCKOCTH, TPUTOHOMETPHSI B TIPOU3BOJIEHOM
TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

[ToBTrOpeHwue: yroia Mexmy
CKPELIMBAIOIIUMUCS IPSIMbIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘IeCKI/Ie MCTOJbI BBIYUCIICHUA yITIa
MCXKAY IPAMBIMU B MHOT'OI'paHHUKAX

JIByrpanHbIii yros. CBONCTBO JTMHEMHBIX
YIVIOB JIByTPAHHOTIO yIJIa

[lepnennukynspusle iockoct. CBoKCTBA
B3aUMHO NEPIECHIUKYISIPHBIX IJIOCKOCTEN

[Ipu3Hak nepneHIuKyaspHOCTH IIOCKOCTEH;
TeopeMa O MPsIMOU MepeceyeHus IByX
IUIOCKOCTEH NMepHeHAUKYIIPHBIX TPEThei
IUIOCKOCTH

[IpsimoyronpHBIN napauienenunesn; Kyo;
W3MEPEHHUs1, CBOMCTBA MPSAMOYTOJIBHOTO
napajuiesenumne1a

Teopema 0 quaroHanu npsiMOyIrOJILHOTO
napajuleJeuIea U CIeACTBUE U3 Heé
CrepeomeTpuyeckre U IPUKIIaJHBIC 331a4H,
CBSI3aHHBIE CO B3aHMHBIM PaCIOJIOKECHUEM
IPSIMBIX U IIJIOCKOCTH
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[ToBTOpEHME: CKPEIMBAIOIITUECS TIPSIMEIE,
rapajuieNbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTPaHHHUKAX

[Tapa mapajuienbHBIX MJIOCKOCTEN Ha
CKPEIIMBAOIINXCS MPSIMBIX, PACCTOSHUE
MEK]ly CKPEIIMBAIOIINMUCS NPSIMBIMU B
MPOCTHIX CUTYAIUAX

Paccrosinue ot TOUKH 10 TIIOCKOCTH,
paccTosiHUE OT IMPSIMOM J10 TNIOCKOCTH

Brruncienue paccTosTHUNA MEX LY
CKPEIIMBAIOIIUMUCS IPSAMBIMU C IIOMOIIBIO
NEPIEHIUKYISIPHON INIOCKOCTH
TpéxrpaHHBIN yroj, HEPABEHCTBA AJIS
TpexrpaHHbIX yroB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIIa

DeMeHTHI ChepruvecKoil TeOMETPHH:
reo/1e3M4eCKue JINHUY Ha 3emiie
KonTpomabsHnas pabora "Yribel u pacctostHUS"
Cucremarusanus 3HaHuil "MHOrorpaHHuK u
€ro 3J1eMEHThI"

[upamupa. Buasl nupamun. Ilpasunbnas
nupaMua

[Tpuzma. [IpsimMast 1 HaKJIOHHAs TPU3MBI.
[IpaBuibHasg npusma

[IpsiMoit napajurenenunen, NpsMOyroiabHbIN
napajuiesenunes, Kyo
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Brinykiibie MHOrOrpanHuku. Teopema
Ditnepa

Brinykiibie MHOrOrpanHuku. Teopema
Olinepa. [IpaBunbpHbIE U NOTYTIpaBUIIbHbBIE
MHOT'OI'PaHHHUKHU

KontponsHas padora "MHororpaHHuKu"

[TonsTHE BEKTOpa Ha IUNIOCKOCTH U B
IPOCTPAHCTBE

CymMa BEKTOpOB

Pa3HoCTh BEKTOPOB

[IpaBuno napamienenumnena
YMHOXEHHE BEKTOpaA HA YUCIIO

Paznoxxenue BekTopa mo 6a3ucy Tpéx
BEKTOPOB, HE JIeXKAIINX B OTHOU MIIOCKOCTH

CkansipHO€ MPOU3BEICHNE

Brruncnenue yria Mexxay BEKTOpaMu B
IIPOCTPAHCTBE

[Ipocreiiume 3a1a4u ¢ BEKTOpaMH
[Ipocreiimme 3aaa4u ¢ BEKTOpaMu
[Ipocreiiime 3a1a4u ¢ BEKTOpaMH
[Ipocreiimme 3aaa4u ¢ BEKTOpaMu
O0001IeHre U CUCTEMATHU3AIAA SHAHUI
O06o001IeHre U crucTeMaTH3aIus 3HaHu|
HTorosas kKoHTpoJbHas paboTra
HroroBast koHTpoNbHAsE paboTa

O0001IeHNEe U CUCTEMATHU3AIIAA SHAHUI

S S G WY

S Wy VA Wy T G W TG VG



OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102



Ne i/t

10

11

Tema ypoka

IToBTOpenne Tems! "KoopauHaTsl BEKTOpa Ha
MJIOCKOCTH M B TPOCTpaHCTBE"

IToBropenue temsl "CkansipHoe
IIPOU3BE/IEHUE BEKTOPOB"

[ToBropenue Temsl "Briunciienue yria
MeX1y BEKTOpaMH B MPOCTpaHCcTBE"
[ToBrOpeHue Tembl "YpaBHEHUE NPAMOIA,
IIPOXOJISIIEH Yepe3 1B TOUKHU"

VYpaBHEHME IIIIOCKOCTH, HOPMaJjlb, yPaBHEHHE
IUIOCKOCTH B OTPE3Kax

VYpaBHEHHE [II0CKOCTH, HOpMaJjb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

BexropHoe npousseneHue

JIvHeiiHbIe HEpaBEHCTBA, TMHEUHOE
[IpOorpaMMHUpOBaHUE

JInneliHbIe HEPABEHCTBA, JINHEWHOE
IPOrpaMMHUpPOBaHKE

AHanuTHYECKHE METObl pacuéra yria
MEXy NMPSMBIMUA B MHOTOTPAHHUKAX
AHanuTUYECKHE METObI pacuéra yria
MEXy IJIOCKOCTSIMU B MHOTOI'PaHHHKaX

11 KJIACC

KonnyecTBo yacos

Bcero

KonTponbHbIE
paboThI

1

1

1

1

1

1

1

1

1

1

[IpakTnueckue
paboTsl

DONEeKTpOHHBIE
nnudposbie
o0pa3oBareibHbIe

pecypcel
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22

23

24

dopmyna pacCTOIHUS OT TOYKH JI0
MJIOCKOCTH B KOOPJIMHATAX

HaxoxieHre paccTosHUI OT TOUKH JI0
TUTOCKOCTH B KyO€

Haxoxienre pacCToIHUN OT TOUYKHU 10
MJIOCKOCTH B TIPABUIIBHOM MUPAMU/IS

KontponpHas pabora "AHanutuueckas
reomeTpus”

CedeHMs1 MHOTOTPaHHUKOB: CTaHAAPTHBIE
MHOTOTPAaHHUKH

Ceuenus MHOT'OI'PAaHHHUKOB: METO/] CJIICAOB

CeueHusi MHOTOI'PaHHHUKOB: CTaH/IAPTHBIE
IIJIOCKOCTH, HGpGCG‘ICHI/Iﬂ HpSIMBIX nu
IJIOCKOCTEN

HapaJ'IJ'IeJ'II)HBIC MMPpAMBIC U IINIOCKOCTHU:
mapaajIcJIbHbIC CCUCHUA

[TapasuienbHbIE IPSIMBIE U IIJIOCKOCTH:
pac4€T OTHOLLICHUH

[TapannenpHble NPSAMBIE U INIOCKOCTH: YIIBI
MEXK/1y CKPEILMBAOIIMMUCS IPSIMBIMU

[lepnieHauKyAsIpHBIE MPSMBIE U TIOCKOCTH:
CTaHJapTHBIE Mapbl MEPHIEHAUKYISIPHBIX
TUIOCKOCTEH U MPSIMBIX, CHMMETPUHI
MHOTOTPAaHHUKOB

IlepnenaukynsipHbIe NPSMBIE U TUIOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIIpax
IlepnienquKyIsspHBIE NPSMBIE U TUIOCKOCTH:
BBIYMCIICHUS IJIMH B MHOTOI'PaHHUKAX
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[ToBTOpEHME: TUIOMIAI MHOTOYTOJTHLHUKOB,
(bopMyITBI IS TITOIA e, COOOpaKeHHSI
mogoous

[ToBTOpEHUE: TUIOMIAI MHOTOYTOJTHHUKOB,
(dbopMyIIBI IS TUTOTIA I, COOOpaskeHuUs
nmo1ooust

[ToBTOpEHUE: TUIOIAI MHOTOYTOJIHHUKOB,
dbopMybl s TUIOMIA e, cooOpaskeHus
noo0ust

[Tmonaau cedyeHnii MHOTOTPAaHHUKOB:
TUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MOT00US

[Inomany cedeHnii MHOTOTpPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MTOT00US
KonTponbshas pabora "IloBTopenue:
MHOTOI'PaHHHUKH, CEYCHHs] MHOTOTPaHHUKOB"
O0béM Tenna. O0beM MPSAMOYTOJILHOTO
napa’suieNenumnena

3anmaun 00 yaBOoeHUHU KyDa, 0 KBaparype
Ky0a; O TPUCEKIINH yTiia
CrepeomeTpuyecKre 3aa4u, CBsI3aHHBIC C
00bEMOM IIPSAMOYTOIBHOTO
napasuiesienumnena

[Ipuxnanueie 3a1a4u, CBSI3aHHBIE C
BBIUHCIICHHEM 00BbEMa MPSIMOYTOJILHOTO
napasienenunena

O0BEM npsIMO TIPU3MBI
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45
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CrepeomeTpryeckre 3aJjauu, CBsI3aHHbIE C
BBIUHCIICHHEM 00BEMOB MPSAMOI IPU3MBI

[TpuknanHeie 3a1a4u, CBSI3aHHBIE ¢ 00BEMOM
IIPSIMOM TIPU3MBI

Brruncnenme 065EMOB Tel C TOMOILIBIO
onpenenéaHoro uHTEerpana. O0bEm
HAKJIOHHOH MPU3MBI

Brruucnenue 00bEMOB TeI ¢ TOMOIIBIO
onpenenéHHoro uaTerpaia. O0bEmM
ApaMUbI

®opmyna 00béMa mupamuiel. OTHOIIEHHE
00bEMOB MUPAMHUJ] ¢ OOIIUM YIIIOM
®opmyna o0béMa nmupamuibl. OTHOLLIEHUE
00BEMOB MUPaMHJI C OOIIUM YIIIOM
CrepeoMeTpuuecKue 3a1a4n, CBI3aHHBIC C
00bEMaMK HaKJIIOHHOW ITPU3MBbI
CrepeoMeTpuyecKue 3aJ1a4u, CBI3aHHBIE C
00BEMaMu TUPaMUJIBL

[Tpuknagaeie 3agauu o Teme "OO0bEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIIOHHOM
MIPU3MBbI

[Ipuknagueie 3agauu o Teme "O0bEMBI
Ten", cBsi3aHHbIE ¢ 00bEMOM MHUPaAMUIbI
[Tpumenenune o0bEMOB. Brruncnenue
PACCTOSIHUS 10 TIIOCKOCTH

KontponsHas padota "O0bEM
MHOTOTrpaHHHKa"
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[{ununpryeckasi IOBEPXHOCTD,
oOpasyromye MUITHHIPUIECKON
MTOBEPXHOCTH

Humuuap. [pssMoi kpyroBou LUIUHAID.
IInomane MOBEpXHOCTH AIIMHIPA
Konunueckas noBepxHoCTb, 00pasyromue
KOHMYECKOW MOBEpXHOCTH. KoHyC
Ceuenue KOHYyca ITOCKOCTHIO,
napajiiebHOM MII0CKOCTH OCHOBAHUS
VYceuénnslii konyc. M300paxeHnne KOHyCOB U
YCE4EHHBIX KOHYCOB

[Tnomaas 60KOBOI MOBEPXHOCTH U TIOJTHOM
IIOBEPXHOCTH KOHYyCa

[Tnomanas 60KOBOI MOBEPXHOCTH M MOTHOM
MIOBEPXHOCTH KOHYyCa

CrepeomeTpruyeckue 3aJauu Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEUEHUM LIIMH/pA, KOHyCa
CrepeomeTpruyeckre 3aJa4u Ha
JIOKa3aTeJIbCTBO U BEIYHUCIICHUE,
IIOCTPOEHUEM CEYEHUI LIMINHPA, KOHyCa
[TpuxnanHele 3a1a4u, CBS3aHHBIE C
LUJIMHIPOM

ITpuknanHele 3a1a4n, CBA3aHHBIE C
LIWIMHIPOM

Cdepa u map
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[Tepecedenue chepsl U mapa ¢ MIOCKOCTHIO.
Kacanme mapa u chepsi mmockoctsro. Bua u
n300pakeHHE mapa

[Tepeceyenue chepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mrapa u cepsl miockoctero. Bun u
n300pakeHne mapa

VYpaBuenue cepsl. [Inomans chepst u eé
qacTen

CummMmetpust cdepsl 1 mapa

CrepeoMeTpUYeCKHe 3aa49K Ha
JOKa3aTCJIbCTBO U BbIYUCICHUC, CBA3aHHBIC
co cepoii u mapom, MOCTPOSHUEM HX
CEUYEHUI MIOCKOCTHIO

CrepeoMeTpHUUYECKHUE 3a]1a91 Ha
JI0Ka3aTeIbLCTBO U BBIUKMCIICHUE, CBSI3aHHbBIC
co cepoii u mapom, MOCTPOSHUEM HX
CCUYCHMH MIOCKOCThIO

[Tpuknagueie 3a1a4u, CBA3aHHBIE CO Chepoit
U I1apoM

[ToBTOpEHME: OKPY)KHOCTh Ha TUIOCKOCTH,
BBIYHCJICHHS B OKPY>KHOCTH, CTaH/IapTHBIE
oa00us

Paznuynple KOMOMHAIIMY TN BPAIICHUS U
MHOTOTPAHHUKOB

3agauu o teme "Tena u moBEepXHOCTH
BpaiieHus"

3anauu 1o Teme "Tena U MOBEPXHOCTH
BpaieHus"
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KontponsHnas padota "Tena u moBepxHOCTH
BpanieHus"

O6béM nmnmunapa. Teopema 06 06bEMe
NPSMOTO IWJINHAPA

Brruncnenme 065EMOB Tel C TOMOILIBIO
onpeaenéuHoro uHTerpana. O6sEM KoHyca

[Tnomaan 60KOBOI U MOTHOM MOBEPXHOCTH
KOHYcCa

CTGPGOMeTpI/I‘ICCKI/Ie 3aJa4yH, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB HUuJInHApa, KOHyCa

[Tpuknagusie 3agauu o Teme "OObEMBI U
IJI0IIaAN TOBEpXHOCTEN Te"

O06BEM mapa u mapoBoro cekropa. Teopema
00 o0béme mapa. [Tnomane cdepsl.
CrepeomeTpruyecKue 3aauu, CBsI3aHHbIE C
BBIYHMCIICHHEM 00BbEMOB I1apa, IapoBOTO
CErMEHTa U IIapOBOro CEKTOpa

[Tpuknanueie 3anauu o Teme "OO0bEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa u
ionmaabio cepbl. COOTHOMICHUS MEXKITY
TUTOIIAISIMHA TTIOBEPXHOCTEH M 00BhEMaMu
MOJIOOHBIX TEJ

[Togo6HbIe Tena B IPOCTPAHCTBE.
W3menenune o0béMa mipu moo0ouu.
CrepeoMeTpUYeCcKHe 3a/1a4M, CBSI3aHHBIE C
BBIYUCIICHHEM 00BbEMOB TeIl U TUIOMIACH
MTOBEPXHOCTEN
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KontponsHas padora "[lnomanu
MMOBEPXHOCTU U OOBEMBI KPYTIIBIX TEN"

JBuxenus npoctpancTBa. OToOpakeHusl.
JIBuxkenus u paBeHCcTBO Guryp. O6mme
CBOICTBa JBHKCHUI

Buapl nBukeHunii: napauiebHbIA EPEHOC,
LEHTpaIbHasi CHMMETPUS, 3epKaJIbHAs
CUMMETpPHUSI, IOBOPOT BOKPYT MPSIMOit

[Ipeo6pasoBanus nonodus. [psamas u chepa
Ditnepa

['eomeTpHrueckue 3a1a4u Ha IPUMEHEHHE
JBHXXCHUSA

KontponsHas padota "Bekropsl B
npocTpancTae"

O6o6maromee nopropenue 11 nonsTuii u
MeToA0B Kypca reomerpun 10—-11 kiaccos,
cucremaTtuzanus 3Hanuii: "llapamienbHOCT
NPSAMBIX U IJIOCKOCTEH B MpoCTpaHcTre"

Ob6o6maromee mosropenue 11 mousTuii u
MeToA0B Kypca reomerpun 10—-11 kiaccos,
cucTeMaru3alus 3HaHui: "BekTopsl B
npocTtpaHcTse"

Ob6o6maromee nosropenue 11 nonstuii u
MeToA0B Kypca reomerpun 10—-11 kiaccos,
cUCTeMaTu3alys 3HaHU: "BekTopsl B
npoctpaHcTBe"

Ob6o6maromiee noropenue 11 nousTuii n
MeTol10B Kypca reomeTpun 10—11 kiaccos,
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cucTemaruzanus 3Hauuii: "Oo0bem
MHOTOI'paHHHKA"

Ob6o6maromiee nosropenue 11 nousTuii u
MeToA0B Kypca reomerpun 10—-11 kiaccos,
cuctemaruzanus 3HaHu: "O0bemM
MHOTOTrpaHHHKA"

O6o6maromiee nopropenue 11 moHsTHII U
MeToA0B Kypca reomerpun 10—-11 kiaccos,
cuctemaruzanus 3Hanui; "Ilnomann
MOBEPXHOCTU U OOBEMBI KPYTIIBIX TEN"
O6o6matomee nmosropenue 11 moHsTHH 1
MeTolI0B Kypca reometpun 10—11 kiaccos,
cuctemaruzanus 3Hanui: "l[lnomamu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX TET"
Hrorosas koHTpONbHas paboTa

HToroBast KOHTpOJIbHAs paboTa

IToBTOpeHue, 0000IIEHNE U CUCTEMATH3AITUS
3HAaHUU

Hctopus pa3sBUTHS CTEPEOMETPUHN KAK HAYKH
U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX
VH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

Hcropus pa3sBUTHS CTEPEOMETPUN KAK HAYKH
U €€ poiib B PA3BUTUHM COBPEMEHHBIX
WHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEpeOMETPUN KaK HAYKH
U e€ poJib B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI
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Uctopus pa3BUTHS CTEPEOMETPUHN KAK HAYKH
U €€ POJIb B PA3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHM

Uctopus pa3BUTHS CTEPEOMETPUUN KAK HAYKH
U €€ POJIb B Pa3BUTHU COBPEMEHHBIX
VHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

HcTopus pa3BUTUS CTEPEOMETPUH KaK HAyKU
U €€ poJIb B Pa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU
U €€ poJib B pPa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT U

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

102






YYEBHO-METOAMYECKOE OBECIIEHEHME ObPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JUIA YYEHUKA

Maremaruka: anreOpa ¥ Hauajga MaTeMaTU4eCcKoOTo aHayn3a, reomeTpus. [eometpus, 10-11
knaccel/ Atanacsia JI.C., Byty3zoB B.®., Kagomies C.b. u npyrue, AKIuoHepHOE 00IIECTBO

«M3narensctBo «IIpocBenieHne»

METOAMYECKUE MATEPUAJIBI JUTA YUUTEJIA

U PPOBBIE OBPA30OBATEJIbHBIE PECYPChI U PECYPCbBI CETU UHTEPHET

BXOJIHOM KOHTPOJIb

1. [mnaronans BD mapamnenorpamma ABCD o0pa3yeT ¢ ero CTopoHaMH yIJIbl, paBHbIE 65° 1
50°. Haiiaute MeHbIIM yroa napasuienorpamma. OTBET faiiTe B rpajaycax.

Bc
AD

2. Haiiaure muioniais IpsiMOYTOIBHOTO TPEYTOIbHHUKA, €CIIU €r0 KaTeT ¥ TUIIOTEHY3a PaBHBI
coorBeTcTBeHHO 28 1 100.

3. B tpeyronbunke ABC BM — menuana u BH — Beicota. U3BectHo, uto AC=84 u BC=BM.
Haiinure AH.

-1

4. IIpssMOyTOJIBHUK, CTOPOHBI KOTOpOro 6 M 1 8 M, BnucaH B Kpyr. HaiinuTe miomans kpyra.

5. bokoBasi cTopoHa Tpamenuu paBHa 3, a OIUH U3 MpHIIETAIONMX K Hell yrios pasen 30°. Haiinute

jiomajab Tpalcuuu, €Cjin e€ OCHOBaHUSI PaBHBI 2ub.



3
30°
6
6. N3 Touku A mpoBesieHbI IBE KacaTelbHbIe K OKPY>KHOCTH C LIeHTpoM B Touke O. Paguyc

OKpYXHOCTH paBeH 10 cM, yron mMexay kacareinbHbIMU paBeH 60°. HaiiTu paccTosHHE OT TOUKU
A 1o toukn O.
7. Buccekrpuca yrmma A mapamnenorpamma  ABCD mepecekaer cropony BC B Touke E.
Haiigure nepumerp napamienorpamma, ecimu AD=12 cm, a BE=5 cm.
8. OxpyxHOCTh ¢ ieHTpoM P u npsimas KT kacatorcs B Touke K. Haiaure PT, eciiu TK =12, a
JIMaMeTp okpykHoct — 10.

Kpurepuu oneHok: «2» - 1-2 3aganus;
«3» - 3-4 3amanus;
«4» - 5-6 3amanmii;
«S5» - 7-8 3aganuii.



2.

OLEHOYHBLIE MATEPUAIJIbI

10 xiacc

KonTponbhas padota Nel 1o Teme «AKCHOMBI CTEPEOMETPUH H CIACACTBHS U3 HUX»

N3o6pasute ky0 ABCDA B,C,D,. YkaxxuTe npsimyto nepecedeHusi miockocTen
AB,C, u ABB,.

Janbl Touku A, B u C takue, uto AB =2 cm, BC =5 cM, AC = 3 cm. CKoabko
CYLIECTBYET IIIOCKOCTEH, coaepxamux Touku A, B u C? OTBeT 060cHyiiTe.

Touku A, B u C He nexar Ha ogHoil npsimoid. Ha npsimoit AB ormeTnnu Touky D, Ha
npsimoii BC — touky B, a Ha npsimoii DE — touky M. Jlokaxute, uto Touku A, C n
M je’xar B OJTHOM INIOCKOCTH.

Touku M u N npunanexar coorserctBeHHO rpansaM SBC u SCD nupamu bl
SABCD . Iloctpoiite Touky nepecedenus npsimoii MN ¢ miiockocTteio SBD.

Touku M u K npunannexar coorerctBeHHO péopam SB u SC TeTpasapa SABC, a
touka N — rpanu ABC , npuuém npssmeie MK un BC He napamnenshsl. [TocTpoiite
cedyeHue TeTpasapa miockocteio MNK.

KontponpHas pabora Ne2 mo Teme «mapayijieIbHOCTh B IPOCTPAHCTBE»

Jlans! napasuienbHble II0CKOCTH o U 3. Yepes Touku A u B miockocTu nmpoBeaeHbl
napauiesibHble IpsSMBbIe, TIepeceKarolire IOCKoCTh B B Toukax A, u B,. Haiiaure
A B, ecmm AB=5cwm.

BepHo, 4T0 mI10CKOCTH MapaljIeNIbHbI, €CIU MpsMas, JIeXkKallas B OHOM MJIOCKOCTH,
napasuiesibHa APYron MIOCKOCTH.

JIBe TII0CKOCTH MapajuiesIbHbl MeX Ay coooi. 3 Touku M, He nexarieil Hu B OJHOU U3
IJIOCKOCTEW, HU MEXY IUIOCKOCTSMH, IPOBEJIECHBI BE MPAMBIE, IEPECEKAIOLINE 3TU
IJIOCKOCTH COOTBETCTBEHHO B TOUKax A, U A,, B, u B,. 3BecTHO, uT0o MA |=4CM,
B,B,=9cmMm, A;A,=MB,. Haiinute MA, u MB,.

Pe6po xky6a ABCJIA B,C, /I, paBHo 2cMm. HalimuTe paccrosiHue mMexay npsiMbiMu AB u
B .

KonTponbhas padora Ne3 no teme «IleprneHAnKyIsIpHOCTD MPSIMOI U TIOCKOCTH

Ha pucyHke 103 nsobpaxxéH pom6 ABCD. HYepea Touky O nepeceyeHunst ero guaroHanei
nposeneHa npsmas MO, nepnenaukyispHas npsamoit AC. Jlokaxute, yto npsimas AC
NepHeHAUKYIIsIpHa iockoctu BMD.

Uepes BepirHy A mpsMOYToJIbHOTO paBHOOeapeHHoro TpeyronsHuka ABC ¢
runorenyson AB, paBHol 8 cM, npoBeneHa npsmas AD, nepneHauKyispHas



IJIOCKOCTH TpeyrojibHUKa. PaccTosuue ot Touku D 1o minockoctu ABC paBHo 2 cwm.
Haiinure pacctosinue ot Touku D 1o mpsimoit BC.

3. Touka F paBHOyz#asieHa OT BCeX BEPIIMH MIPSIMOYTOJIbHUKA CO CTOpOoHaMu 12 cm u 16
CM M HaXOJINTCA HA PACCTOAHUU 2V11 M ot mockocTH npsMoyroibHuka. Halinure
paccTosiHue OT TOUKH F 10 BEpIIMH MPsIMOYTOJIbHUKA.

4. Yepes Bepmmny B kBaspata ABCD k ero miockocTy npoBeaEH neprneHankyasp MB.
Touka M ynanena ot ctoponsl AD Ha 92 cm. Haiizure paccTosiHie OT TOYKU M 110
TJIOCKOCTH KBaJpaTa, €Clid ero JuaroHanb paBHa 14 cM.

5. Touxka S paBHoynaneHa ot ctopoH Tpanenuu ABCD (BC || AD) u naxoqutcs Ha
paccTOsTHUU \7 cM OT €& IIIOCKOCTH. Haitgure paccrostaue ot Touku D 10 ctopoH
tpanenuu, ecau CD = 12 cm, ZADC =45°.

KonTponbHas padora Ned4 o Teme «Yros Mexay NpsMON U MIOCKOCTBIO. YTOJ MEXITy
10cKoCTSIMU. [lepneHIuKynsipHbIE TI0CKOCTH

1. W3 Touku A mpoBeeHbI K mockocTu o HaknoHHbe AE u AF, oOpa3yromue ¢ Heit
yrbl 30° 1 60° coorBeTcTBeHHO. Halimure npoekuuio HakIOHHOW AF Ha mIoCcKoCTh
0L, €CJIU MPOEKLUs HaKJIOHHON AE Ha 3Ty mi1ockocTh paBHa 6 cMm.

2. Touka B npuHaanexuT 0JHOM U3 TpaHel ABYTPaHHOIO yIjla U yajeHa OT JIpyrou
rpaHu Ha 43 cm. Haiiure paccTosiHEe OT TOukH B 110 pebpa AByTrpaHHOTO yriia, eclid
BEJIMYMHA HTOTO yIia paBHa 60°.

3. VYroa mMexnay mockoctamu TpeyroibHukoB ABM u ABK pasen 30°, AM = BM = 20
cm, AK=BK = 2V67 cM, AB =32 cm. Haitaure orpezok MK.

4. Tlnockoctu o u B neprneHAUKyIspHbL. [IpsgMas a — nuHus ux nepecedyeHus. B
IJIOCKOCTH 0L BBIOpAIM TOUKY A, a B INIOCKOCTH [3 — Touky B Takue, 4Tto paccTosiHUS
OT HUX JI0 IPSIMOH a paBHBI 4 ¢M 1 5 cM cooTBeTCTBeHHO. HalinuTe paccrosnue
MeXx1y ToukaMu A u B, eciu pacctosiHre Mexay UX MPOEKIMSIMH Ha
MPSAMYIO @ PaBHO 242 em.

5. Uepes Bepunny B kBagpara ABCD nposenu nepnenaukyinsp MB k miockoctu
KBaJpara. Yroa Mexay npsmoit MD u mutockoctbio kBagpara paseH 60°. Haiinure
yroa mexay miockoctsimu ABC u MCD.

Kontponbshas padora Ne5 o reme «MHOTOrpaHHUKNY

1. OcHoBaHMEM NPSAMOU NPU3MBI SBIISIETCS NPSIMOYTOJIBHBIA TPEYTOJIBbHUK, KATE€ThI
KOTOpOTo paBHbI 6 cM 1 8 cM. Haiinure muiomia/ib NOJIHONW MOBEPXHOCTH IIPU3MBI, €CIIH
e€ 6okoBOE pedpo paBHO 5 CM.

2. CropoHa OCHOBaHHMs MPaBUJILHON TPEYTroIbHONW MUPAMM/IBI paBHA 473 cm, a BBICOTA
mpamusl — 2V6 em. Haiiure: 1) GokoBoe peGpo mupamibl; 2) IIomash GOKoBOit
MOBEPXHOCTHU TTHPAMHU/IBI.



Haiigure nmomaabs 60KOBOM MOBEPXHOCTH MPaBUILHON YETHIPEXYTOIBHON yCEUEHHOM
NUPaMUJIbI, CTOPOHBI OCHOBAHUHN KOTOPO paBHBI 6 cM U 22 cM, a 60koBOE pedpo —
45 cm.

OcHoBaHMEM MUPAMU/JIBI SABIISETCS PABHOOEIPEHHBIN TPEYTOIBHUK C OOKOBOI
CTOPOHOH a M YIJIOM 0. IpH BepIuHe. JIByrpaHHbIe yIIbl MUpaMUIbI IpH pEOpax
ocHoBaHus paBHbl 3. Haiiaure: 1) miomaas 00KOBOM MOBEPXHOCTH MUPAMUIBL; 2)
BBICOTY ITUPAMM/IBI.

B HakoHHON TpEyroiapHOM nmpu3me, 00KOBoe pedpo KOTOpol paBHO 18 cM, mpoBeaeHO
CedeHue, MepreHANKYIIpHOe OOKOBOMY peOpy. DTO CEueHUE SIBISIETCS TPEYTOJIbHUKOM
co ctopoHamu 3 ¢cM U 8 cM 1 yriioM 60° mexay Humu. Halimure momaas 60KOBOM
MOBEPXHOCTHU MPU3MBI.

HtoroBast koHTposbHas padota (10 kmacc).

1. CropoHa mpaBUIBHOTO TPEYTOJIBHUKA PABHA 63 cm. Touka M paBHOYyIAJIEHA OT BCEX
IIPSIMBIX, COZEPKAIIMX ero CTOpoHbl. IIpoeknuel Toukn M Ha MJI0CKOCTh
TPEYroJibHUKA SIBIISIETCS TOUKA, IPUHAAJIEKAIIAs 3TOMY TpeyroiabHUKy. Haliqure
paccTosiHue OT TOUKU M 10 CTOPOH TpEeyrojbHUKA, €CJIM PACCTOSHKE OT TOUKU M 110
IIOCKOCTH TPEYTONbHHKA PABHO 6\2 CM.

2. Touka A HaxomuTcs Ha paccTossHUM 3 ¢M OT 1ockocth o. Hakmonueie AE u AF
00pa3yIoT ¢ TIOCKOCThIO o yriibl 60° u 30° cooTBeTcTBeHHO. Haiinure paccrosnue
Mexay Toukamu E u F, eciin yron Mexay mpoeKknusiMyu HaKJIOHHBIX Ha TUIOCKOCTh O
pasen 120°.

3. Uepes Bepumnny B Tpeyronbauka ABC, B koropom AB = BC = 6 cM, AC =8 cm,
IIPOBENIEH NepreHuKyIsIp MB k miockoctu TpeyronpHuka. Haligure yromn mexay
mwiockoctssmMu ABC u AMC, eciu MB = 2415 em.

4. OcHOBaHUEM IPSIMOro NMapauIeIeUIe/Ia IBIAETCS pOMO ¢ OCTPBIM YITIOM Q.
Bbonpiias auaronans napanenenunena papHa d 1 o0pasyer ¢ MI0CKOCThIO
ocHoBaHus yroia f3. Haiinure miomaas 60K0BOM OBEPXHOCTHU HapasuleIenune/1a.

5. boxoseie rpanu DAB n DAC nupamunst DABC nepneHaukyaspHbl INIOCKOCTH
ocHoBaHus. Haiinure miomaas 60koBoi MoBepXHOCTU MUpaMuibl, ecian ZACB =
90°, AC = 8 cM, BC = 6 cm, a pacctosaue ot Touku D go nipsimoit BC paBHo 17 cMm.

11 xmacc

KontponsHas pabota 1mo TeMe « AHaTUTHYECKasi TEOMETPUSD)

1. Janbl Touku A(1;1) u B(4;2) . CoctaBuTh ypaBHEHHE MPSIMOIA, TIPOXOSIICH Yepes
9TH TOYKH.



2. CocTaBuTh ypaBHEHHUE TUIOCKOCTH, TpOXoasIeh yepe3 Tpu Touku A(-3;2;-1),
B(-1;2;4), C(3;3;-1), He nexaiue Ha OAHOM mpsMoil. HaliTu koopuHaThI BEKTOpa
HOpPMaJIH.

3. Jansl Toukn A(5;-3;2), B(3;2;-1), C(4;-2;1), D(3;1;0). Hatitu:
1) ob1ee ypaBuenue miockoctu ABC;

2) KOCHHYC yIIla MEXKAY IUIOCKOCThI0 —X ~ 2Y +22- 4 =0 y ppocxocreio ABC.

KOHTpOJ'IBHaSI pa60Ta 10 TEMC ((HOBTOpeHI/IeI MHOT'OI'paHHHUKH, CCYCHWA MHOTOTPAHHHUKOB»

1. Jlan paBHOOEApEHHBIN IpsiMOYTOJIbHBIN TpeyronbHUK ABC ¢ runorenysoit AC. SB —
neprneHauKkyssip k miaockoctu ABC. JIByrpannsiii yron SACB pagen 45°. a)
Jlokaxxure neprneHIuKynsapHocTs miockocteid SBA u SBC. 6) M - Touka
nepeceueHus Meauan TpeyroiabHuka SAC. Paznoxure Bekrop BM no Bextopam BC,
BA, BC.

2. OcHoBaHHE€ MUPAMUJIBI - IPSIMOYTOJIbHBIN TPEYTONbHUK C KATETOM a U
MPOTUBOJIEKALUM YITIOM 0. BOKOBBIE IpaHu UpPaMUIbl, COAEpKAIINE JaHHBIN KaTeT
Y TUINIOTEHY3y OCHOBAHMSI, IEPIIEHINKYIISPHBI K IIIOCKOCTH OCHOBAHUS, & TPEThS
OOKOBas rpaHb HaKJIOHEHA K Hel noy yriioMm B. HalinuTe mutomans 60koBOM
MOBEPXHOCTU MUPAMU/IBI.

3. Iloctpoiite ceueHne NpaBUIBHON YeThIpEXyronbHOM nupamuasl SABCD,
npoxosuiel yepe3 cepeannsl pedep ocoBanuss AD u CD napannensHo pebpy SD.

KontponbsHas padora 1o teme «O0beM MHOTOTPAHHUKA

1. Anodema npaBuIbHON TPEYroNbHON MUpaMUIbl paBHa 4 CM, a ABYTPAaHHBINA yrojl npu
ocHoBaHuU paseH 60°. Haliqute o6beM nupaMubl.

2. OcHoBaHue NpsMOTo napayenenuneaa pomo ¢ nepumerpom 40 cm. OgHa U3
auaroHasielt pom6a paBHa 12 cm. Haiinute o6bem nmapasuienenumnena, €Cim ero
Ooublras quaroHanb paBHa 20 cM.

3. Anodema mpaBUIBHOM YeTHIPEXYTOJILHOM MUPaMUJIbI paBHa / 1 00pasyer ¢

IIOCKOCTBIO OCHOBAHHA ITUPAMHABLI YT'OJI Q. Haﬁ,[[I/ITe 00beM nupaMubl.

Kontpomnpnas padora no teme «Tena BparieHus»



OceBoe ceueHMe LUINHAPa — KBaJpart, AMaroHajib Kotoporo 4 cMm. Haiigure ruomanpb
OOKOBOI TOBEPXHOCTH LWJIMHJPA.

Paanyc ocHOBaHUS KOHYCa paBeH 6 cM, a 00pa3yroliasi HaKJIOHEHa K MJI0CKOCTH
OCHOBaHUs oA yrioMm 60°. Haliiute miomaas ce4eHusl, IPOXOASAIIErO YEPE3 JIBE
o0pasyloIire, yroil Meay KOTOpbIMH paBeH 45° U myiomia s O0KOBOW MOBEPXHOCTH
KOHYycCa.

[Tnomanps ceyeHus miapa mIoCKOCThIO, POBEIEHHOM Yepe3 KOHEI] InaMeTpa Mojl yIiioM
30° k Hemy, paBHa 757 cm”. Haliure nuamerp mmapa.

KOHTpOJIBHaSI pa60Ta o Teme «Ilnomanmu MMOBEPXHOCTHU U 00BbEeMBI KPYIUIBIX TCJD»

B umnunanp Bnucana npuzma. OCHOBaHUEM MPU3MBI CITY>KUT MPSIMOYTOJIbHBIHI
TPEYTOJbHUK, KaT€T KOTOPOTO paBeH 2a, a mpuiiexaiuii yroi paseH 30°. /luaronans
0oJbI1IeH OOKOBOM IpaHU MPU3MBI COCTABIISET C IJIOCKOCTHIO €€ OCHOBAHUS yToJl B 45°.
Haiinure o0beM nunuHapa.

B konyc Bnucana nupamuga. OCHOBaHHEM CIYKHUT MPSMOYTOJBHBIN TPEYTOJNIbHUK, KaTET
KOTOpOTO paBeH 2a, a mpuiexamui yron paseH 30°. bokoBas rpaHb TUpaMU[IbL,
MPOXOJIAIIAs Yepe3 JaHHbINA KaTeT, COCTABIISIET C TNIOCKOCTHhIO OCHOBAaHMS yroJ B 45°.
Haiinure 00beM koHYycCA.

O6nem munuHpa pasel 9611 cv®. ITnomans ero oceoro ceuenns 48 cm”. Haiiaure
TI0MIab C(hephl, OMMMCAHHON OKOJIO IUITHHIIPA.

Mennslii ky0, pedpo kotoporo 10 cMm, meperutasiex B map. Haiiaure paguyc mapa.

Hrorosas koHTponbHas padora 11 kmacc

1. Cepenunsl cropon AABC umerot koopaunatel: M (3; -2; 5), N (3,5; —1; 6), K (—1,5;
1; 2). Haligute xoopaunatel Bepimind AABC.

2. Brluncnure ckayisipHOE MPOU3BEICHHE BEKTOPOB MU n, ecnium=a +2b—c,n=2a
—b,la|=2,b|=3,(ab)=60°cLa clb.

3. B nmpaBunbHO# "eTbipexyroiapHoi mupamuae SABCD, Bce pebpa koTopoii paBHHI 4,
touka K — cepenuna 6okoBoro pedpa AS. a) [locTpoiite ceyeHne mupamu bl
IUIOCKOCTHIO, Mpoxosaieit uepes Touky K, mapannensnoii npsmbiv SB u BC. 6)
Haitaure nnomanb ceueHus.

4. OOpa3yrormias KOHyca / HaKJIOHEHa K IIOCKOCTH OCHOBaHUs 1of yriioMm B 30°. Haiitu
BBICOTY KOHYCA U IIOIIA b OCEBOIO CEUEHHUSI.

5. IlmockocTb, IpOXOAsIas YEPe3 LIEHTP HUKHEr0 OCHOBAHUS LIWJIMHIPA O] YITIOM O K
OCHOBAHHIO, TIEPECEKACT BEpXHEE OCHOBAHUE 110 XOpE, PABHOM b U CTATUBArOIEH
nyry (. HaiiguTte BbICOTY HMIMHApA.
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