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HOACHUTEJIBHAA 3AIINCKA

I'eomerpust siBnsiercss oqHUM M3 0a30BBIX KypCOB Ha yPOBHE CpemaHero oduiero oOpa3oBaHMs, TaK Kak
obecreynBaeT BO3MOXKHOCTb HM3YYEHUS IUCLHUIUIMH €CTECTBEHHO-HAYYHOH HANPAaBICHHOCTH WU TPEIMETOB
I'YMaHUTApHOTO LUKJA. [TOCKOJBKY JIOTHYECKOE MbIIUIeHHE, (GopMupyemMoe nmpu U3ydeHHH OOyHaroLIMMHCS
MOHATUNMHBIX OCHOB T€OMETPHUM, IIPU [IOKA3aTEeNbCTBE TEOpPEM M IIOCTPOEHMM LEMOYKU JIOTMYECKUX
YTBEPXKAEHUN NpU pelleHUd TIeOMeTPUYECKHX 3aad, YMEHHE BbIABUIraTb W OINpPOBEpPraTb T'HMIIOTE3bI
HEMOCPEACTBEHHO HCMOJB3YKOTCS MPH pELIeHWH 33Aa4 €CTeCTBEHHO-HAYyYHOrO LMWKJIA, B YaCTHOCTU
¢dusnveckux 3amad.

Lenp ocBoeHmss mporpamMmbl yueOHOro kypca «l'eomerpuss» Ha yriyOJI€HHOM YpPOBHE — pas3BHTHE
UHIUBUAYAIBHBIX CIIOCOOHOCTEH OOy4aroIMXCsl MPU U3yYEHHH T€OMETPUH, KaK COCTABIIOIIEH MpeaMeTHON
obnactu «MareMaTrka U HHPOPMATHKAY 4epe3 obecrneueHrne BO3MOKHOCTH MPUOOPETEHUST U UCTIOb30BAHHUS
Oonee ryOOKMX T€OMETPUYECKMX 3HAHWH M JEHCTBUH, CHENM(PUYHBIX T'€OMETPUH, U HEOOXOAMMBIX IS
YCIIENIHOTO MPO(eCCHOHANIBHOTO 00pa30BaHus, CBA3aHHOTO C UCTIOIBb30BAHUEM MATEMATHKH.

[IpuoputeTHBIME 3aa4aMH  Kypca TE€OMETPUM Ha yIJIyOJEHHOM YPOBHE, pPACIIMPSIOUIMMH |
YCUIIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SIBIISTFOTCSI:

pacuIMpeHne MpeaCcTaBICHUs O TEOMETPUH KaK 4YacTH MHPOBOH KYJBTYpPbl U (POPMUPOBAHHE OCO3HAHUS
B3aMMOCBSI3U F€OMETPHUH C OKPYKAIOILINUM MHUPOM;

(dbopMupOBaHHE TPEACTABICHUS O NMPOCTPAHCTBEHHBIX (UTYypax KaK O BAKHEHIINX MaTEMATHYECKUX
MOJIEJNISIX, MTO3BOJISIFOIINX OMMCHIBATh U M3Yy4aThb Pa3Hble SBJIEHUS OKPY)KaIOIIEero MHpa, 3HaHUE MOHITUITHOIO
amnmapara 1o pazaeny «CrepeoMeTpus» y4eOHOTO Kypca reOMETPHH,

¢dopMUpOBaHHE YMEHHUS BIAJETh OCHOBHBIMH TIOHSATHSIMH O IPOCTPAHCTBEHHBIX (UIypax U UX
OCHOBHBIMH CBOWMCTBaMH, 3HaHUE TeopeM, POPMyJI U YMEHHE UX NMPUMEHSTb, YMEHHs HOKa3bIBATh TEOPEMBI U
HAaXOJUTh HECTAHJAPTHBIE CIIOCOOBI PEIIeHUS 3a/1aY;

(dopMupOBaHHE YMEHUsI PACIO3HABATH HA UEPTEKAX, MOAENSX U B PEAJTbHOM MHpPE MHOTOTPAHHUKU U
TeJla BPallleHUs], KOHCTPYHUPOBATb T€OMETPUIECKUE MOMIEIIH,

(dopMHupOBaHHE TOHMMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IMOCTPOEHUS MATEMAaTHYECKHX TEOPHI,
(bopMupoBaHNE TOHUMAHUS POJIM AKCHOMATHKH ITPH MPOBENECHUH PacCy KISHHIA,

dopMupoBaHHE YMEHHs BJIAAETb METONAMH JOKa3aTelIbCTB M AJITOPUTMOB PELISHHs, YMEHHS WX
NPUMEHATD, IPOBOAUTH OKA3aTelbHbIE PACCYXKIEHUS B XOJl€ PelleHUs CTEPEOMETPUYECKUX 3a/1ad U 3ajad ¢
NPAKTUYECKUM ConepkaHueM, (OPMHUPOBAHME TMPEACTABICHUA O HEOOXOIUMOCTH JOKA3aTeNbCTB MpPU
O0OCHOBaHMM MAaTEMAaTHYECKHX VTBEPXKIEHHH W pOJM AKCUOMATHKH B TMPOBENCHUH JENyKTHBHBIX
paccyXAEHUM,

pa3BUTHE W COBEPLICHCTBOBAHME WHTEJUIEKTyaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOy4aromuxcs,
MO3HABATENbHON aKTUBHOCTH, HUCCIIEAOBATEIbCKUX YMEHUH, KPUTUUHOCTH MBILLIJIEHHS], UHTEepeca K U3yUEHUIO
reoMeTpuH;

¢dopmupoBanne (YHKIHOHAJIBHOW TIPAaMOTHOCTH, PEJIEBAHTHONW T'€OMETPUH: YMEHHsI pPaclio3HaBaTh
NPOSIBJICHUS] TEOMETPUIECKHX MTOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEaNIbHBIX JKU3HEHHBIX CHTYAlHAX U
NPU U3YUYEHHUH JPYTHUX YYeOHBIX TPEAMETOB, MPOSBICHHS 3aBHCUMOCTEH 1 3aKOHOMEPHOCTEH, MOCITMPOBAHUS
peaJIbHBbIX CUTYaLUH, UCCIEN0BAaHNA TOCTPOCHHBIX MOJIENeN, HHTEPIpeTaliH MONTYYEeHHbIX PE3YJIbTaTOB.

OCHOBHBIMHU CONEpIKATENbHBIMU JHHUSAMHU ydeOHoro kypca «I'eomerpusi» B 10—11 kiaccax SBISIOTCA:
«IIpsiMbIe M MIOCKOCTH B MPOCTpPaHCTBE», « MHOrorpanHukmn», «Tena Bpamenus», «BekTopel 1 KOOpAUHATEI B
MPOCTPAHCTBEY, «/IBU)KEHUS B IPOCTPAHCTBEY.

CohopmymuposanHoe Bo ®I'OC COO tpeboBaHME «yMETh ONMEPUPOBATH MOHATHSMUY, PEJIEBAHTHBIMHU
reoMeTpur Ha yriayOnéHHoOM ypoBHe oOyueHusi B 10—11 kimaccaX, OTHOCHTCS KO BCEM CONEPKATEIbHBIM
JUHUSAM y4eOHOro Kkypca, a (OPMHUPOBAHHME JIOTUYECKHX YMEHHH paclpenensercss He TOJBKO I10
CoIepiKaTeNbHbIM JIMHUAM, HO W 1o rogam oOydenus. Conepkanme 0Opa3oOBaHUS, COOTBETCTBYIOLIEE
NpeAMETHBIM pe3ysbTataM ocBoeHHss PDenepanpHON padodell mporpaMMbl, paclpenei€HHbIM IO ToaaM



Oo0y4eHHs], CTPYKTYPHUPOBAHO TaKHM O0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPHHLHUITHAJIBHBIM BOIPOCAM
oOyuvaromuecst oOpamanuch HEOAHOKPATHO. JTO IMO3BOJIIET OPraHU30BaTh OBJIAIEHUE TE€OMETPUYECKIMU
NOHSATHSIMHA U HaBbIKAMH TTOCIIEIOBATEIBHO U MOCTYIATENbHO, C COOIOACHIEM MPUHLIUIA TPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIOYATh B OOINYIO CHUCTEMY I€OMETPHYECKHX MPEACTABICHHHA OOyYarOIIMUXCs, PACHIUPSS H
yray0sisisi €€, oOpa3ysi MPOYHbIE MHOKECTBEHHBIE CBSI3U.

[Tepexon kK M3y4YEHUIO T€OMETPHH Ha YIIyOJIEHHOM YPOBHE ITO3BOJISET:

co3nath ycioBusl sl auddepeHnnanun oO0y4eHusl, MOCTPOSHUS] WHANBHIYAJIbHBIX O0pa30BaTEIbHBIX
nporpamM, obecrnedynTb yrIyONEHHOE W3YYeHHe TeOMETPHHM KaK COCTaBJSIOINel y4eOHOro mpemmera
«MareMaTukay,

MOATOTOBUTh OOYYAIOIIMXCSl K MPOAOJDKEHHIO W3YUEHHs MaTeMaTHKU C y4éToM BhIOOpa Oyayruei
npodeccuu, odbecrneynBasi MPeeMCTBEHHOCTb MEXKY OOIINM U POodeCCHOHABHBIM 00pa30BaHUEM.

Ha usyuenue yuebnoro xypca «I'eomerpusi» Ha yriayOonéHHOM ypoBHe oTBoauTcst 204 yaca: B 10 kiacce
— 102 4vaca (3 waca B wHememo), B 11 «kmacce — 102 waca (3 wdwaca B Hememwo).



COAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimMble U NJI0CKOCTH B MPOCTPAHCTBE

OCHOBHBIE TOHSTHS CTepeoMeTpuu. Touka, mpsiMasi, TUIOCKOCTb, MpocTtpaHcTBO. IlosTtne 00
AKCHOMAaTHYECKOM MOCTPOEHUH CTePEOMETPUH: aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX.

B3aumHoe pacnonokeHue MpsIMBIX B MPOCTPAHCTBE. MEPECEKAIOIIUECs, MapajljieNbHble U
ckpeluBaroiiuecs mnpsmbele. IlpusHaku ckpemuBaromuxcss NOpsAMbIX. llapanmnenpHOCTs NPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE: MapauleSibHble MpsMble B MPOCTPAHCTBE, NMapajulebHOCTb TPEX MPAMBIX,
NapajuIeIbHOCTh NPAMOM U 1uockocTH. lapannenbHoe B LEHTpaIbHOE MPOSKTHPOBAHKE, N300pakeHUe
¢uryp. OCHOBHBIE CBOWMCTBA MapajUIeIbHOTO MPOeKTUpoBaHus. M3obpakenune Guryp B mapajuiebHOM
NPOEKUUU. YTJIbl C COHANpaBJ€HHbIMU CTOPOHAMH, YIOJl MEXAy TMpsIMBIMM B IPOCTPAHCTBE.
ITapannenbHOCTh IUJIOCKOCTEH: MapajuleNibHblEe IUIOCKOCTH, CBOWMCTBA MAapajuUIeNbHBIX IJIOCKOCTEH.
[Ipocreifme npocTpaHCTBEHHbIE (UTYpPHl HA TUIOCKOCTH: TETPadAp, NapalIeNeNuIesa, MOCTPOSHHUE
CEYCHUI.

IlepneHauKyISIPHOCTD MPSAMON U IUIOCKOCTH: MEPHEeHIUKYJSIPHbIE IpsiMble B MPOCTPAHCTBE,
NpsiMble NapalijieNibHble U MEPHeHIUKYIApHbIe K MJIOCKOCTH, MPU3HAK MEPHEeHIUKYJSIPHOCTH NPsSIMON U
MJIOCKOCTH, TEOpeMa O MNPSMON NEPIEHIUKYJISAPHON TIOCKOCTH. OPTOroHaNbHOE MPOCKTHPOBAHHUE.
IlepneHnukyasip W HaKJIOHHbBIE. PACCTOSHHUE OT TOYKH [0 IJIOCKOCTH, PACCTOsIHME OT MpsAMOM 10
IUIOCKOCTH, TpOeKuusi (Gurypel Ha IUIOCKOCTb. llepneHOuKyJSIPHOCTh  IUIOCKOCTEH:  MpH3HAK
NEePIEeHIUKYIAPHOCTH ABYX IIockocTel. Teopema o TpéX nepneHaAnKysipax.

VYrnel B IPOCTPAHCTBE. YIOJI MEXAY NPSIMON M IUIOCKOCTBIO, ABYTPAHHBIN YroJ, JIMHEHHBIA YroJ
OByrpaHHoro yrna. TpéxrpaHHelli U MHOrorpaHsele yripl. CBOMCTBa MJIOCKUX YIJIOB MHOT'OI'PAHHOTO
yria. CBONCTBA MJIOCKUX U IBYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISt
TPEXTPAHHOIO yIJIa.

MHOrorpaHHHUKH

Buzapl MHOrorpaHHuUKOB, pa3BEépTKa MHororpaHHuka. Ilpusma: n-yrojgpHas npusma, npsimas u
HAKJIOHHAss TpU3MbL, OOKOBas W TIOJIHAS TOBEPXHOCTH Mpu3Mbl. llapannenenwmen, mpsMOyTrONbHBIHN
napajuienenunen U ero cpoicrsa. Kpardaillume myTH Ha MOBEPXHOCTH MHOIOrpaHHHKA. Teopema
Oiinepa. IIpocrpancreennast Teopema Ilugaropa. Iupamuna: n-yronbHas nupamMuaa, MpaBUiIbHAsT U
yceuéHHass nupamunel. CpoiicTBa péOep m OOKOBBIX TpaHel NpaBWIbHOW Tmpamunel. [IpaBHiibHBIC
MHOTOTPaHHMKH: MPaBUJIbHAS MPU3Ma U MpaBUIIbHAS NMUpPaMMIa, NPaBUJIbHAs TpeyroybHas nupamuaa u
NpaBWIBHBIA TeTpasap, kyO. [IpencraBneHue o MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTA3p, AOACKAdAP H
HUKOCA3P.

Brrucnenne 31eMEHTOB MHOTOTPAHHUKOB. péOpa, nuaroHamu, yrubl Ilmomans OoxoBoH

MOBEPXHOCTH U TIOJHOH MOBEPXHOCTH NPSIMOW MPHU3MBI, IUIOLMIA[b OCHOBaHWN, TeopeMa O OOKOBOH



MOBEPXHOCTU TNpsAMON mpu3Mbl. Ilnomans OOKOBOH MOBEPXHOCTH W MOBEPXHOCTH MPABUIIBHOM
MUpaMUAbl, TEOPEMa O IUIOAAN YCeYEHHON NMUPaMUIbL.

CumMeTpHsi B IPOCTPAHCTBE. DJIEMEHThl CHMMETPUH NMPaBUIbHBIX MHOIOIpaHHUKOB. CUMMETpUS B
MPaBUJIBPHOM MHOIOIPAaHHHUKE. CHMMETpUs MapajulesieNIuNnena, CHUMMETPUs [PAaBUIBHBIX IIPU3M,
CUMMETpPUS MPaBUILHON MUPAMUIBL.

BekTophI M KOOPAUHATEI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, IUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEAPHbIE, COHANPABJICHHBbIE W MPOTUBOIOJIOXKHO HAaIpaBlIeHHbIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIeficTBUs C BEKTOPAMHU: CIIOXKEHHE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXKEHHUE
BeKTOpa Ha uyucyuo. CBoiicTBa clokeHHs1 BeKTopoB. CBOICTBa yMHOKEHHUsI BekTopa Ha uucio. [lonarue
KOMILUTAHapHble BEKTOpbL. IIpu3Hak koMmaHapHOCTH TpPE€X BeKkTOpoB. IlpaBmiio mapasnnenenunena.
TeopemMa O pas3nokeHHHM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTOpaM. IIpsMoyronpHas cucrema
KoopAauHat B mnpocTtpaHcTBe. KoopauHatel BekTOopa. CBsA3b MeXAYy KOOpPIMHATaMU BEKTOpa H

KOOpAMHATaMU TOUeK. YTo1 Mexny BekropaMu. CkalsspHOe IPOU3BEIEHHE BEKTOPOB.

11 KJIACC

Tena Bpamenus

TloustTust: HUJIIMHAPHUYECKasA MOBEPXHOCTb, KOHUYECKAsA MOBCPXHOCTD, C(l)epI/I"IeCKaﬂ MOBEPXHOCTD,
obpazyromue mnoBepxHocTeidl. Tenma BpalneHus: UWIMHAP, KOHYC, YCEUEHHBIN KOHyC, cdepa, map.
BsaumHoe pacrnonoskeHue cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTb K chepe. Mzobpakenue Ten
BpaIleHUs Ha TUIOCKOCTH. Pa3pépTka munHapa U Konyca. Cummerpust chepsl U mapa.

O6bém. OcHoBHbIE cBoOMcTBAa 00BEMOB Ten. Teopema 00 o00BEME MPSIMOYTOJIBHOTO
napajienenuinena u caeactsus u3 Heé. OObEM npsAMON M HAKJIOHHOW MPHU3MBL, IMIMHAPA, TUPAMUIBI U
koHyca. O0BEM 11apa U MapoBOro CErMeHTa.

KOM6I/IHaL[I/II/I TCJI Bpall€HUA W MHOTI'OIPpaHHUKOB. HpI/ISMa, BIIMCaHHAaA B HUWJIHWHAP, ONHCAHHAA
okonio uinHapa. Ilepecedenue chepsl U mapa ¢ miockocteio. Kacanue mapa u chepbl MIOCKOCTHIO.
[ToHsiTHE MHOTOTPaHHMKA, OIHUCAHHOTO OKOJIO cepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WJIH TEJO
BpaLLEHUSI.

[Tnomanb MOBEPXHOCTH LWIMHAPA, KOHyca, Mmiomans chepsl u eé uyacrteil. [lomoOue B
npoctpancTee. OTHOIIEHHE OOBEMOB, TUIOIIANEH MOBEPXHOCTEH momoOHBIX ¢uryp. IlpeobpazoBanue
nopoOusi, romotetusi. PerieHre 3a1a4 Ha MIOCKOCTH € UCTIONIb30BAaHHEM CTEPEOMETPUIECKUX METO/IOB.

ITocTpoeHue ceueHHil MHOTOIPAaHHHKOB M TeJl BPAIUCHHUS: CEYCHUs LWINHApPa (MapajuielbHO U
NEPIEHIUKYIIPHO OCH), C€YeHHUs] KOHyca (mapajieibHble OCHOBAHUIO M MPOXO/SIIHE Yepe3 BEPIIUHY),
CCUCHUSA Iapa, METOAbl IMOCTPOCHUA CEUEHUU! METOA CJCOOB, METOA BHYTPCHHETO MPOCKTHUPOBAHUA,
METO[] MEPEHOCcA CEeKYLIeH MIOCKOCTH.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE



Bexkroppl B mpoctpaHcTBe. Omnepauuu Hajx BeKkTopaMu. BekTOpHOE YMHOXEHHE BEKTOPOB.
CaoiicTBa BeKTOpHOrO yMHOXKeHUs. [IpsiMoyronpHas cucteMa KOOpAUHAT B npocTpaHcTBe. KoopanmHaTe
BekTopa. PasmokeHue BekTopa mno 0Oasmcy. KoopAaMHATHO-BEKTOPHBIH METOA TPH  PEIIeHUH
F€OMETPUYECKUX 3a71a4.

JBHKEHHSI B IPOCTPAHCTBE

Huxkennst npoctpancTBa. Orobpaxkenws. JIBuxkeHuss u paBeHCTBO (uryp. OOmue cBOHCTBa
OBW)KEHUN. Buapl JOBWXKEHUN: MOapajUIeNbHBI MEPEHOC, LEHTpaJbHAs CHUMMETPHUSA, 3€pKajbHast

CUMMETpPHUS, TOBOPOT BOKPyT mpsimoii. [IpeoOpazosanumst momobust. [psimast u chepa Diinepa.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YUYEBHOT'O KYPCA «I'EOMETPUSA»
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaxaaHckoe BoCIUTAHHE:

cOPMHPOBAHHOCTh TPAKAAHCKOH NO3ULMH OOy4aroIerocss Kak aKTHMBHOTO M OTBETCTBEHHOI'O
YJileHa POCCUHCKOro oOIecTBa, MNpPEACTABICHHEe O MAaTEeMAaTHYeCKUX OCHOBAaX (YHKIMOHHUPOBAHUS
PA3NUYHBIX CTPYKTYP, ABJICHHMH, MPOLENyp TPAKIAHCKOro o0ImecTBa (BEIOOPHI, OMPOCHI U JPYTOE), YMEHHUE
B3aUMOJIEHCTBOBATh C COLMAIbHBIMA HHCTUTYTAMH B COOTBETCTBUH C UX (YHKUUSMU M HA3HAYCHUEM,

2) naTpuoTHYeCKoe BOCIIUTAHHE:

c(pOPMHPOBAHHOCTb POCCHICKON TpaXAAHCKOH WMIOSHTUYHOCTH, YBAXKEHHS K TPOLUIOMY U
HACTOSILIEMY POCCHMCKOM MAaTE€MaTHUKHM, LEHHOCTHOE OTHOLIEHHWE K JOCTH)KEHHUSIM POCCUHCKHUX
MAaTE€MaTUKOB U POCCUICKON MAaTEeMaTU4YE€CKOM IIKOJIBL, HCIOJIb30BAHME 3THUX MOCTW)KEHHH B IPYIUX
HayKax, TEXHOJIOTHSX, cpepax IKOHOMHKH;

3) AyXO0BHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHME IYXOBHBIX ILIEHHOCTEH POCCHUHCKOro Hapona, C(popMHPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHMsI, STUYECKOrO MOBEAEHUs, CBA3aHHOIO C MPAKTHUYECKUM MPUMEHEHUEM NOCTUXKEHUN HAyKd M
AESITeIbHOCTBIO YUEHOTO, OCO3HAHKE JIMYHOT'O BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OyAyIIero;

4) 3cTeTHYecKOe BOCIHTAHHE:

5CTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOUasd DOCTETHKY MAaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a1a4, PELICHHUH, PacCyKACHNUH, BOCIPUMMYHBOCTD K MaTEMATHUYECKHM aCIEKTaM Pa3JInYHbIX
BHUJIOB HCKYCCTBA,

5) puszuueckoe BocnuTaHUe:

c(OPMHPOBAHHOCTh YMEHHsI NMPUMEHSITh MAaTeMaTHUECKHE 3HAHHUS B HHTEpecax 3I0pPOBOrO U
Oe3omacHoro oOpas3a KU3HM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JIOPOBBIO (34OPOBOE IHTAHUE,
cOamaHCUPOBaHHBIA PEXUM 3aHATUH W OTOBIXA, pPEryJsipHas (U3NUeckas aKTUBHOCTD), (pu3mueckoe
COBEPIICHCTBOBAHUE MIPU 3aHATUAX CIIOPTUBHO-03I0POBUTENBHON A€ TENbHOCTHIO;

6) TpyaoBoe BOCIHTAHHE:

TOTOBHOCTb K TpPYIy, OCO3HAHHE LIEHHOCTH TPYHOMIOOUs, HWHTEpeC K pa3iIu4dHbIM cdepam
npo¢eCCHOHATBHON eI TEbHOCTH, CBSI3aHHBIM C MAaTEMATHKON M €€ MPUJIOKEHUSIMU, YMEHHE COBEPIIATh
OCO3HaHHBIN BBIOOpP OyayIeil mpoecCHu U Peatn30BbIBATh COOCTBEHHBIC KI3HEHHBIE TUIAHBI, TOTOBHOCTD
U CIOCOOHOCTh K MAaTeMaTHUECKOMY OOpa3OBaHUIO M CaMOOOpPA30BAaHMIO HA MPOTSDKEHUH BCEH JKU3HH,
TFOTOBHOCTb K aKTUBHOMY YYaCTHIO B PELIEHUHN MPAKTUYECKUX 33[1a4 MATeMaTUYECKON HANIPaBJICHHOCTH,

7) 3Ko0ruYecKoe BOCIHTAHHE:

cpOPMHUPOBAHHOCTb HKOJIOTUYECKOH KYJBTYPHI, MOHMMAHUE BIMSHUS COLMAIBHO-3KOHOMHUYECKUX
NPOIIECCOB HAa COCTOSTHUE TPHUPONHOW M COLMANBHON Cpenbl, OCO3HAaHHE TJI00AaNBbHOrO XapakTtepa
SKOJIOTMYECKHX MPOOJIeM, OPUEHTALUs] HA NMPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUH Ui peIleHus 3ajad B
00JlacTu OKpy’KaroIied Cpepl, TUIAHUPOBAHHWE MOCTYIKOB M OLIEHKU HUX BO3MOXKHBIX TOCIEICTBHNA IS
OKpY>Karollei Cpensbl,

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

cpOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIECTBEHHON NMPAKTHKH, TOHUMAHHE MAaTEMAaTHUECKOH HAYKH Kak c(hephl 4eJIOBEUECKOH NesITETbHOCTH,
5TanoB €€ pPa3sBUTHs W 3HAYUMOCTU Il Pa3BUTHUsl LIUBWIM3ALMH, OBJAJCHHUE SI3bIKOM MAaTeMaTUKU H
MaTE€MaTUYECKOW KYJIBTyPOH KaK CPEeICTBOM IMO3HAaHUS MHUpPA, TOTOBHOCTb OCYLIECTBJISITH MPOECKTHYI H
HCCJIENOBATENBCKYIO NESITEIbHOCTh MHAUBUAYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATHI

[lo3naBaTebHBIE YHHBEPCAJIbLHBbIE YieOHbIE JeHCTBHS
Ba3oBble Jtornuyeckue 1eldcTBUA:



BBISIBJISITD U XapaKTEPH30BATh CYIIECTBEHHbIC MPH3HAKM MAaTEMaTHUYECKUX OOBEKTOB, IMOHSTHUH,
OTHOIIEHUH MEXIYy MOHSATUAMH, (POPMYJIMPOBATh OMpPEIEICHUs MMOHITUH, YCTAHABINBATD CYLIECTBEHHBIN
NPU3HAK KJIaCCU()HUKALUU, OCHOBAHHUS [Tt 0O0OIIEHNS 1 CPABHEHUS, KPUTEPUH MMPOBOIUMOTO aHAIIN3A,

BOCIIPHHUMATh, (OPMYJHpPOBaTb U  NPeoOpa3oBBIBATH  CY)KOCHHS.  yTBEPAUTENbHbIE U
OTpHLATENbHbIE, EIUHUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIE,

BBISBJISITh MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTHUBOpedrsi B (PaKTax, AAHHBIX,
HaOJFOMEHUSAX M YTBEPKIACHHSX, TpenjaraTb KPUTEPUH Uil BBIABJICHHS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNL,

7enatb BBIBOABI C HCHOJB30BAHHWEM 3aKOHOB JIOTHKH, JEOYKTHBHBIX W HHAYKTHBHBIX
YMO3aKJIIOYEHHUH, YMO3AKIIIOUSHHH 1O aHAJIOTHH;

NPOBOAUTH CAMOCTOSITENIbHO JOKa3aTeNIbCTBA MATEMATHUECKUX YTBEPIKACHWH (MpsiMble U OT
NPOTHBHOI'O), BBICTPAMBATh APTYMEHTAIMIO, MPHUBOAUTH NPUMEPBl U KOHTPIPUMEPBL, OOOCHOBBHIBATH
COOCTBEHHBIE CYK/I€HUS 1 BBIBOJIBI,

BBIOMpaATh CrHoco0 pemreHuss y4ueOHOH 3amaun (CpaBHHUBATh HECKOJBKO BAPHAHTOB pELICHUS,
BBIOMpPATh HANOOJIEE MOAXOMSALINNA C YIETOM CAMOCTOATENBHO BBIICICHHBIX KPUTEPHEB).

Ba3oBbie ucciienoBareIbcKkue JeHCTBHUA:

UCTIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATENbCKHIA HHCTPYMEHT MO3HAHUS, (POPMYJIHPOBATH BOMPOCHI,
bukcupyOImye TPOTHBOpPEUHE, NMPOOIEeMy, YCTaHABIUBATh UCKOMOE U AaHHOE, (OPMHPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULINIO, MHEHHE,

MPOBOAUTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIA 3KCIEPUMEHT, HMCCIEIOBAHUE IO yCTAHOBJIEHHIO
0cOOEHHOCTEH MaTeMaTHuecKoro OObeKTa, SBJICHHUS, NPOLECCa, BBIABICHHIO 3aBHCHUMOCTEH MEXIY
O00BEKTaMH, SIBJICHUSIMH, TIPOLIECCAMU,

CaMOCTOSITENNbHO  (popMysiupoBaTh OOOOINEHUST W BBIBOABI IO pPE3yJbTaTaM MPOBEAEHHOTO
HAOJFOICHNS, HCCJIENOBAHUS, OLEHHBATh JOCTOBEPHOCTH IIOJNYYEHHBIX PE3YJbTATOB, BBIBOJOB H
00001IeHHI];

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE NPOIECCA, a TAKXKE BBIABUIATh IMPEOIOJOXKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBUSIX.

Pa6ora ¢ undopmaunmneii:

BBIABIISITh AePUINTHI HHPOPMALINK, JaHHBIX, HEOOXOAUMBIX Ui OTBETA HA BOIPOC M JJISI PEILEHHS
3a/a4m;

BBIOMpATh HHPOPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJTU3UPOBATh, CHCTEMATH3UPOBATh U
UHTEPIPETHPOBATh HHPOPMALIUIO PA3TUYHBIX BUIOB U (POPM MPENCTABICHUS,

CTPYKTypUpOBaTh HH(GOPMAIMIO, TPEACTABIATh €€ B Pa3JWYHbIX (PopMax, HILIFOCTPUPOBATH
rpadpuyecky;

OLIEHUBATh HAIEKHOCTh HH(POPMALIMH MO CAMOCTOSITENBHO C(HOPMYIHPOBAHHBIM KPUTEPHUSIM.

KoMmyHuKaTHBHbBIe YHHBepcabHbIe YueOHbIe 1elicTBUSA

Oo0menne:

BOCIIPUHUMATL U q)OpMy.]'II/IpOBaTb CYKAC€HUA B COOTBCTCTBHUU C YCJIIOBUAMHU U LCIIAAMHU O6H.[eHI/I$I,
SICHO, TOYHO, I'PpaMOTHO BbIpaXaTb CBOKO TOYKY 3PCHHA B YCTHBIX W MUCBMECHHBIX TCKCTaX, HaBaTb
MOSICHEHUs 10 XOAy PeLIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJy4YECHHBIN PE3ybTar,

B Xoze 00CyKIeHHsI 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCY>KIaeMOi TeMbI, MPOOJIEMbI, pelraeMoit
3adavy, BbICKA3bIiBaTb HACH, HALCJICHHBIC Ha TMOUCK PEIICHUSA, COMNOCTABJIATH CBOU CYXIACHHUA C
CYXXIIEHUSIMHU APYTHX YYACTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3IMune U CXOACTBO MO3UIUMN, B KOPPEKTHON
dbopme HopMyTUPOBATH PA3HOTJIACHS], CBOU BO3PAKEHUS,

NpEaACTaABIIATD PE3YyIbTAThI peamicHuA 3aga4u, SKCINECPUMEHTA, HUCCICOOBaHNA, MPOCKTA,
CaMOCTOSITENIbHO BbIOUpATh (OpPMAT BBICTYIUIEHUS C YYETOM 3a7ad MPE3EHTALMH U OCOOEHHOCTEH
ayIUTOPHUH.

PerynsiTuBHbIe YHHBepcaJIbHbIe yUeOHbIe AeiicTBHS
Camoopranuzauus:



COCTABJIAITh TUIAH, QJITOPUTM PEIIEHUs 3a7a4H, BBIOMPATh CIIOCOO PEIICHUS C YYETOM HUMEFOIIHUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIIECHUI C
y4€TOM HOBOH HH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLHOHAIbHBII HHTE/JIEKT:

BJIaJIETh HABBIKAMH IIO3HABATENbHOH pe(pJIEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX HEHCTBUH U
MBICIUTENIBHBIX MPOLIECCOB, HX pPE3yJbTAaTOB, BJIAAETh CIOCO0AMH CaMONPOBEPKH, CAMOKOHTPOJI
nporiecca 1 pe3yJibTara peeHus] MaTeMaTHIeCKOH 3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PEIIEHUH 3a/1a4H, BHOCUTb KOPPEKTHUBHI B
AESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIECHHBIX OLUIMOOK, BbISIBIEHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pPE3YJIbTATA LEJNU U YCIOBUSAM, OOBSICHATH NMPUYHUHBI JTOCTHKEHUS WU
HEIOCTIKEHUS PE3YJIbTATOB AEATEIBHOCTH, HAXOIUTh OIIUOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

CoBmecTHAasI 1eSITeJILHOCTD:

MOHUMATh M HCIIOJNb30BaTh MPEHMYINECTBA KOMAHIHOW U MHAMBHAYAJBHOH PabOThI MPH PELICHUU
yueOHBIX 3a1ad, NPUHUMATH LEeJIb COBMECTHON AEATENbHOCTH, IUIAHHPOBATH OPTaHU3ALMI0 COBMECTHOM
pabotbl, pacnpenenaTb BHABI padoT, AOroBapuUBaThCS, OOCYKIOAaTh MPOLECC W pe3yJbTaT padoThl,
000011aTh MHEHHSI HECKOJIBKUX JIFOJEH;

y4aCTBOBATh B I'PYMIOBBIX (hopMax paboTel (00CykaeHnss, 0OMEH MHEHHH, MO3TOBBIEC IITYPMBI» U
WHBIE), BBITIOJIHATH CBOKO YacCTh pabOThl U KOOPIMHUPOBATH CBOU ACHCTBUS C IPYTMMH WICHAMH KOMaHIbI,
OLICHUBATh KQ4eCTBO CBOETO BKJIaJa B OOIIUH MPOMYKT IO KPUTEPHM, COPMYIHPOBAHHBIM Y4aCTHUKAMHU
B3aUMOMECUCTBUS.

HNPEJIMETHBIE PE3YJbTATBI

K xonny 10 kaacca o0y4arOmUnAcs HAyIUTCS

o CBOOOJHO ONEPUPOBATH OCHOBHBIMH TOHSITHSIMHU CTEPEOMETPUH TPH PELICHUH 3a/1a4 1 TPOBEACHUN
MaTE€MaTUYECKUX PACCY KICHUMH,

o NPUMEHSTh aKCHOMBI CTEPEOMETPHHU U CIIEICTBUS M3 HUX NMPH PEIIEHNH F€OMETPHUECKUX 3a7ad,;

o KJIAaCCU(PUIIUPOBATh B3aMMHOE PACIHOJOXKEHHE TMPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

o CBOOOJHO OMEPUPOBATH MOHSITUSMH, CBSI3aHHBIMH C YIJIAMH B IPOCTPAHCTBE. MEXKIY NMPSIMBIMH B
MPOCTPAHCTBE, MEXKY MPSIMOH H IJIOCKOCTHIO;

o CBOOOJIHO OMEPHPOBATH MOHSATHSIMHU, CBSI3aHHBIMH C MHOTOIPDAHHUKAMU,

o CBOOOJHO Pacro3HaBaTh OCHOBHBIE BUIbI MHOTOIPAHHHKOB (IIPHU3Ma, MUPAMH/IA, TPSMOYTOJIbHBINA
napajuiesienunen, Kyo);

o KJIaCCU(UIIUPOBATH MHOTOTPAHHHKH, BHIOMPAst OCHOBAHUS IS KITACCU(DUKALIHH

o CBOOOJHO OMEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOIPAaHHHKOB MIOCKOCTHIO;

o BBIMOJIHATD MapajuIebHOE, LIEHTPAJIBHOE 1 OPTOrOHAIBHOE MPOEKTUPOBAHUE (PUTYP HA IIOCKOCTb,
BBINOJIHATD H300pakeHus1 GUTyp Ha IIOCKOCTH,

o CTPOHUTH CEYEHHUS MHOTOIPAaHHHKOB PA3JMYHBIMH METONAMH, BBINOJHATH (BBIHOCHBIE) TUIOCKHE
YepPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTIYpP: BHI CBEPXY, COOKY, CHU3Y;

o BBIYUCIIATH TUIOLIAIN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, THPAMH/A), TEOMETPHUECKUX TEJ C
npuMeHeHneM HOopMYyIT;

o CBOOOJHO OMNEpUPOBaTh NOHATUSMH. CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U IIOCKOCTb
CUMMETPHH, LIEHTP, OCh U IIOCKOCTb CUMMETPHH (PUTYPBI;

o CBOOOJHO ONEpUPOBATh MOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpPAWHATaM B
NPOCTPAHCTBE;

o BBIMOJIHATD IEHCTBHS HA/l BEKTOPAMH,

o pemarh 3a7auu Ha 10Ka3aTeNIbCTBO MATEMATHUYECKUX OTHOIICHWH U HAXOXKIEHHE T€OMETPHYECKUX

BEJINYWH, TPUMEHSISI N3BECTHBIE METO/IBI MTPH PEIICHUH MAaTEMATHYECKUX 3a71a4 TOBBILIEHHOTO U BBICOKOTO
YPOBHSI CJIO’KHOCTH,



. MPUMEHSTh MNPOCTEHIINE MPOrpaMMHBIE CPEICTBA U BJICKTPOHHO-KOMMYHHUKALMOHHBIE CHCTEMBI
MIPU PELIEHUH CTEPEOMETPUUECKHX 3a/aY,

. U3BJIEKATh, MPEOOPa30OBbIBATL M WHTEPIPETHPOBATH WH(POPMALUIO O TPOCTPAHCTBEHHBIX
reoMeTpu4YecKux (purypax, mpeacTaBIeHHYIO Ha YepTEKaxX U PUCYHKAX;

. MIPUMEHSTh MOJYYEHHbIC 3HAHUS HA MPAKTUKE. CPABHUBATH M AHAIU3UPOBATh PEAJIbHBIE CUTYAIIUH,
MPUMEHSITh HM3YYCHHBIE TIOHATUS B MPOLIECCE TMOWCKA PEIIeHUS MaTeMaTH4YeCKd CHOPMYITUPOBAHHON
poOJIeMBI, MOJISTUPOBATh PeabHbIE CUTYAI[UU HA SI3bIKE T€OMETPUHU, HCCIENOBATH MOCTPOSHHBIE MOAEITH
C WCMOJB30BAHUEM T'€OMETPUUYECKUX MOHSITHH W TeopeM, ammapara ajareOpbl, pemaTb MPaKTUYeCKue
3a71a4H, CBSI3aHHBIE C HAXOKICHUEM M€OMETPUUYECKUX BEJIUYUH;

. UMETh TPEACTABJIIEHUST OO0 OCHOBHBIX JTamax pPa3BUTHS TE€OMETPUU KaK COCTaBHOW YacTh
(dbyHIaMeHTa pa3BUTHS TEXHOJOTHH.

K xonny 11 kjaacca o0y4arOmuics HAyIUTCS:

o CBOOOJHO OMEPHPOBATH MOHATUSIMH, CBS3aHHBIMU C IUJIUHIPHYECKON, KOHUYECKOH 1 chepruecKoi
MOBEPXHOCTSIMH, OOBSACHITH CIIOCOOBI MOTYYESHHUS,

o ONEePHUPOBATH TMOHSTUSMH, CBS3aHHBIMU C TEJAMH BPALICHUS. LHJIHMHIPOM, KOHYCOM, chepoil u
apowm;

o pacrio3HaBaTh Tejla BpalleHus (LMINHAP, KOHYC, cepa U 1map) U OObACHITH CIOCOOBI MONYYEHHS
TEeJI BpaIleHUs,

o KJIACCU(UITUPOBATH B3AUMHOE PACIONIOKEHNE C(PEephI U IIIOCKOCTH;

o BBIUUCIISATE BEJIMYMUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHus, OOBEMBI M IUIOLIATU

MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALIECHHSI, TEOMETPUYECKHX TEJ C MPUMEHEHUEM (POpPMYT;

o CBOOOJHO OMNEpPUPOBATH IOHATHUSMH, CBS3aHHBIMH C KOMOMHAIMAMH TeNl BpalleHUS U
MHOTOTPAaHHUKOB. MHOTOIPaHHMK, BIIMCAHHBINA B C(hepy U ONMHCAHHBIA OKOJO chepsl, cepa, BMUCaHHAS B
MHOTOI'PAHHUK WJIU TEJIO BPALlECHHUS],

o BBIUUCIISITE COOTHOLIEHHST MEXKAY TUIOINAASIMUA MTOBEPXHOCTEH 1 00BEMaMU OAOOHBIX TEI;

o n300pakaTh HM3y4aeMble (UTYPBI, BBINONHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKH M3 PHCYHKOB
NPOCTBIX O0BEMHBIX (PUTYDP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS TEJ BPAILECHUS,

o U3BJIEKaTh, WHTEPIIPETUPOBATh U TNPeoOpa3oBbIBaTh HMHOOPMALMIO O TMPOCTPAHCTBEHHBIX
reoMeTpHUYecKuX PUrypax, MpeACTaBICHHYIO Ha YePTEKax U PUCYHKAX;

o CBOOOJTHO ONEPHPOBATH MOHSITHEM BEKTOP B IPOCTPAHCTBE;

o BBIMOJIHATD OTNEPALIUH HA/l BEKTOPaMHU,

o 3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B IEKAPTOBOM CHCTEME KOOPIMHAT;

o pemarb TeOMeTpPHYEeCKHe 3a7add Ha BBIUMCIICHHUE YIJIOB MEXIy NPSMbIMH U IUIOCKOCTSIMH,

BBIUHCJIEHHE PACCTOSTHUI OT TOUKHM A0 IUIOCKOCTH, B II€JIOM, Ha NMPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO
MeETO/Ia IIPU PELeHNH;

. cBOOOTHO OMEPUPOBATH MOHSITHSIMHU, CBSI3AHHBIMU C ABUKEHHEM B MPOCTPAHCTBE, 3HATH CBOWCTBA
JIBKCHUI,
. BBITIOJIHSTh M300pa)K€HUs] MHOTOTPAHHUKOB WM TeJl BpAILICHHsS MPH TapajuIeIbHOM TMEPEeHOCe,

LEHTPAJIIbHOW CHMMETPHH, 3€pKaJbHOH CHMMETPUH, NPU MOBOPOTE BOKPYr MPSIMOMH, mpeoOpa3zoBaHuUs
mogoous;

L CTpOI/ITb CCUCHUS MHOFOFpaHHI/IKOB n Tel BpaH_IeHI/ISII CCUCHUS LII/IJ'II/IHI[pa (Hapanneano )41
MEPIeHIUKYJISIPHO OCH), CEYeHUs KOHyca (mapajulesibHbie OCHOBAHUIO M TPOXOISIINE Yepe3 BEpIIUHY),
CEYeHUs 1apa,;

o UCTIOJIB30BATh METO/IbI TIOCTPOEHUS] CEYEHUN: METOJ CIIEIOB, METO/ BHYTPEHHETO MPOEKTUPOBAHMS,
METOJ MEPEHOCA CEKYLIeH MIOCKOCTH,;

o TOKa3bIBATh FT€OMETPUUECKHE YTBEPIKACHNUS,

o NPUMEHSTh reOMeTpHUecKre (PaKThl Al PEIIEeHUs] CTEPEOMETPUIECKHIX 3a1ad, MPEAIIONararunx

HECKOJIbKO LI1aroB PEIIeHHsI, €CJIU YCJIOBHS MPUMEHEHHsI 3aJaHbl B SIBHOH M HESIBHOU (popMme;



. pemarh 3a4a4d Ha AOKA3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUN M HaXOXACHUE NeOMETPUYECKUX
BEJINYMH,

. MIPUMEHSTh MPOrPAMMHBIE CPEACTBA U BJICKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI MPU PELIEHUU
CTEPEOMETPUYECKHX 3a/1a4;

. MIPUMEHSATD MOJY4YEHHBIE 3HaHNs HA IPAKTUKE. CPABHUBATD, aHAJIU3UPOBATh U OLICHUBATH PEAJIbHBIC
CUTyally, NPHUMEHATb W3YUYECHHBbIE TMOHSTHSA, TEOPEMBI, CBOICTBA B TMPOLECCE TMOUCKA PELICHUS
MaTeMaTH4ecKd C(HOPMYJIHPOBAHHON TPOOJIEMbI, MOAEIHPOBATH peallbHbIE CUTYAllMH Ha s3BIKE
re€OMETPUH, UCCIEN0BATh NOCTPOCHHBIE MOJENH C UCIOJb30BAHUEM I€OMETPUUYECKUX MOHITUI U TEOPEM,
amnmapara anreOpbl, pelaTh MPaKTHUECKUE 3a/1a4H, CBSI3aHHbBIE C HAXOJKICHUEM IeOMETPUIECKUX BETUYHH;
. UMETb NPEACTaBICHUs OO0 OCHOBHBIX OTalax pa3BUTUS TE€OMETPUU KAaK COCTaBHOH dYacTu
(dbyHIaMeHTa Pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE 10 KJIACC

KoanyectBo 1yacos
Ne
: HaunmenoBanmue pasaesioB H TEM IPOrPAMMBI Konrpo Hpaswcru daekTponnbie (uupposeie)
n/n Bcero JIbHbIE e€CKHe 06pa3OBaTeJ1bele pPeECypChbl
padoTbI padoTbI

1 BBenenue B crepeoMeTpuro 23 1
2 B3aumHOe pacnonokeHue npsiMbIX B IPOCTPAHCTBE 6 1
3 ITapannenbHOCTb NPSMBIX U MNIOCKOCTEH B IPOCTPAHCTBE
4 IlepneHAUKYISAPHOCTD NPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE 25
5 Yl U pacCTOAHUS 16 1
6 MHororpaHHUKH 7 1
7 Bekrtope! B npocTpancTBe 12
8 [ToeTopeHue, 00O0IIEHHE U CUCTEMATHU3ALHS 3SHAHHIA 5 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnyecTBo uacos DJIeKTPOHHbBIE
Ne (uudposbie)
HaumenoBaHue pa3aesioB U TeM NPOrPamMMbl Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypcbl

1 AHanutuyeckas reoMeTpust 15 1
2 ITosTOpenue, 0600IIeHNE U CHCTeMAaTH3aLUsT 3HAHUN 15 1
3 OO6BéM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnommany moBEpXHOCTH U OOBEMBI KPYTIIBIX T 9 1
6 JBr>keHus 1
7 [TosTopenue, 0600IIeHNE U CHCTeMAaTH3alNsT 3HAHUN 17 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




NOYPOYHOE NMJTAHNPOBAHWE 10 K/1ACC

KonnuyecTtBo vacos ONeKTPOHHbIE
0
:;n Tema ypoka Bcero KOHTponbHbIe  flpakTnyeckue ﬁ:;jeHm gggaazzsszfenwble
paboThbl paboThl pecypch

lMoBTOpEHME NiaHMMeTpun: Teopema o
nponopumoHanbH X oTpeskax. Mogobue 1 b11p8://vrok.1c.r/
TPeyronbHWKOB
MoBTOpeHuWe: Teopema Mudaropa Ha NJIOCKOCTU. 1 bl1108://vrok.1c.rw/
TpUroHOMeTpus NPAMOYroIbHOr0 TPEYro/ibHUKa bl1p:/frororo.MpLld
lMoBTOpeHne nnaHMmeTpun: Teopema MeHenas.
PacyeTbl B Ce4YeHMNSAX Ha BbIHOCH XX YepTexax. cTopus 1 b11p8://vrok.1c.r/
pasBUTUA NNAHUMETPUN U CTEPEOMETPUM
BxopgHaa KOHTponbHas pabota 1 1 bl1p:/frororo.MpLd
MMoHATUA CTEpeOMETPUM: TOUKa, NpsMas, NI0CKOCTb,
npocTpaHcTBO. OCHOBHbIE Npasuna N300paXKeHNs Ha 1 b11p8://vrok.1c.rw/
PUCYHKE M/IOCKOCTU, napasinesibHbIX NpAMbIX b11p://6:10r.ein.rm
(oTpe3koB), cepenHbl OTpe3Ka
AKCNOMbI CTEPEOMETPUM 1 b11p8://vrok.1c.rw/
CneacTens U3 akCMOM CTepeoMeTpumn 1 b11p8://vrok.1c.rw/

AKCUOMbI CTEPEOMETPUM U NePBble CNeACTBUA U3 HUX.
Cnoco06bl 3agaHuns NPSMAXX 1 NI0CKOCTEN B 1 b11p8://vrok.1c.r/
npoctpaHcTBe. O603HAYEHMS NPAMbIX U MIOCKOCTEN

10

lMoHATKeE: nepeceKaroLMeca NaoCKOCTH 1 blipg:/furok le.rw

- nep . b11p://6:1or.ein.rm
[MoHATHE: nepecekaroLmecs nNpsMas v NA0CKOCTb; 1 b11p8://vrok.1c.r/
MonynpoCTPaHCTBO b11p://{clor.ein.m
306paxkeHne NpoCTeLLMX NPOCTPAHCTBEHHBIX Uryp, 1 1 b11p8:/iroK 1c.w/

HECYLLECTBYHOLLMX 06BEKTOB


https://urok.1c.ru/
https://urok.1c.ru/
http://www.fipi.ru/
https://urok.1c.ru/
http://www.fipi.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
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N306paxeHne ceveHnin nupamuipbl, KOTopble NPOXoaaT
yepes UxX péopa.

N306paxeHmne ceveHnin Kyba, KOTOpble NPOXOAAT Yepes
nx pébpa. PackpaluvBaHne NOCTPOEHH XX CeYeHWit
pasHbIMU LBeTamu

N306paxeHne ceveHnin Npu3Mbl, KOTOPble NPOXOAAT
yepe3 ux péopa. PackpaluvBaHe NOCTPOEHHbIX CEYEeHWI
pasHbIMU LiBeTamu

MocTpoeHne ceyeHnin B NupamMuge no TpEM TOUKaM Ha
pébpax. Co3faHme BbIHOCH XX YepTeXKein 1 3anuchb
Luaros NOCTPOeHUA

MocTpoeHne ceveHnin Kybe no Tpém ToOYKam Ha pébpax.
Co3aHure BbIHOCHBIX YepTeXxel 1 3anuch Liaros
NOCTPOeHUA

IMocTpoeHme ceveHnii B nupamumae, Kyoe no Tpém
TOYKaM Ha pébpax. Co3aaHmne BbIHOCHXX YepTexen un
3anncb Waros NoCcTpPoeHns

306paxkeHne cevyeHmnin nupamuibl, Kyba n npusmel,
KOTOpbIe MPOXoAAT vepe3 Ux pébpa. 3o06paxeHue
nepeceyeHns NoNyYeHHbIX MIOCKOCTEN.
PackpallmBaHue MOCTPOEHHbIX CeYeHUI pas3HbIMK
LBETaMu

MeToz, cnefioB 415 NOCTPOEHUS CeYeHWIA
CovicTBa nepeceyeHnin Npam™xx 1 Na0CKOCTe

MeTop cnefos 41 NOCTPOeHNs ceveHnin. CBoiicTBa
nepeceyeHnn NPsSMbIX 1 NIOCKOCTEN

IMocTpoeHne ceveHnin B nupammnge, Kybe no Tpém
TOYKam Ha pébpax. Co3aaHme BbIHOCH XX YepTexen un
3annch LWaros noCcTPOeHUs
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KoHTponbHas pabota "AKCUOMbI CTEPEOMETPUN.
CeyeHng"

B3avMHoe pacnonoxeHune nNpsMbiX B NPOCTPAHCTBE.
MapannenbHble NPsiIMbIE B MPOCTPAHCTBE

Teopema 0 CyLLECTBOBaHWUMN N eUHCTBEHHOCTY MPAMOIA
napannenbHON faHHOW NPAMONA, NMPOXOAsLLe Yepes
TOUYKY NPOCTPAHCTBA M He NeXalleil Ha faHHOW NMPSMON.
Nlemma 0 nepeceyeHnn napannefibHbIX NPAMbIX
NN0CKOCTHHO

MapannenbHOCTb Tpex NPsAMbIX. Teopema o TPEX
napannenbHx npamblxX. Teopema 0 CKpeLLMBatoLLLnXcs
NpAMbIX

MapannenbHoe NpoekTMpoBaHne. OCHOBHbIE CBOWCTBA
napannenbHoOro NPoeKTMpPoBaHus. 3o6paxeHne
pasHbIX (Uryp B NapannensHoin NpoeKLum

LieHTpanbHas Npoekums. Yron ¢ cCoHanpasBieHHbIMM
CTOPOHaMW. YTON MeXay npsiMbiMU

3aaun Ha 4oKa3aTeNIbCTBO U UCC/e0BaHNe, CBSI3aHHble
C pacrnosfioXXeHneM MpsM XX B MPOCTPaHCTBE

MoHATUA: napanfienbHOCTb NPSMOWA U NIOCKOCTY B
npocTpaHcTBe. Mpu3HaK napaniefbHOCTU NPSMON 1
nnockocTu. CBOWCTBA NapannenbHOCTN NPSAMON U
NA0CKOCTU

CeomeTpuyecKme 3a4ayun Ha BbIYMCNEHNE U
[0Ka3aTeNbCTBO, CBA3AHHbIE C Mapal/iefIbHOCTbIO
NPAMBIX ¥ NIOCKOCTEN B NPOCTPaHCTBE

MocTpoeHne ceyeHuns, NPOXOAALLErO Yepe3 AaHHYHO
NPSMYHO Ha YepTeXe 1 napasnniefibHoro Apyroi npsMon.
PacuyéTt oTHOLLIEHWI

MapannenbHas NPoeKUMs, NPUMEHEHWE AN MOCTPOEHNS
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ceyeHuin Kyba n napannenenunega. CBoicTea
napannenenunega n Nnpusmbl

MapannenbHble NAOCKOCTU. MPU3HAKK napaniensHoCcTu
ABYX NIOCKOCTEN

Teopema 0 napannenbHOCTV 1 eAUHCTBEHHOCTU
MI0CKOCTW, NPOXOAALLEN Yepe3 TOUKY, He
NpUHaanexallyt AaHHOW NNOCKOCTM M CNefAcTBUSA U3
Heé

CsoiicTBa NapannenbHbIX MIOCKOCTER: 0
napannenbHOCTV NPSAM XX NepeceyeHns npu
nepecevyeHnn ABYyX MapannenbHbIX MNNOCKOCTeN TpeTbei

CsoiicTBa NapannenbHbIX NAOCKOCTEN: 06 OTpe3Kax
napannesnbHbIX NPAMbIX, 3aK/THOUYEHHBIX MEXAY
napannenbHbIMU NIOCKOCTAMM; O NepeceyeHn NpsMor
C ABYMS napannefibHbIMU NI0CKOCTAMM

MepneHANKYNSPHOCTb NPSAMOI U NOCKOCTW. Mpu3Hak
nepneHAMKYNAPHOCTY NPSMOW U MAOCKOCTH

MpW3HaK NepneHAMKyNsSpHOCTY NPAMOIA 1 NIOCKOCTM

Teopema 0 CyLeCTBOBaHWUMN W JUHCTBEHHOCTM NPSMOVA,
MPOXOAsLLE Yepe3 TOUKY NPOCTPaHCTBa U
nepneHANKYNSpPHOI K NMOCKOCTY

MA0CKOCTY W NepPRNeHANKYNSPHbIE UM MNPsIMble B
MHOTOrpaHHMUKax

MN0CKOCTU ¥ NepneHANKYNSPHbIE UM NPSMble B
MHOTOrpaHHMUKax

MepneHANKYNAp U HaKNOHHas.

MocTpoeHMe NepneHanKyapa U3 TOUKM Ha NPsMYHo
Teopema 0 Tpéx nepneHamkynapax (npsmas)
Teopema 0 Tpéx nepneHamkynapax (obpatHas)

N A
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Yron Mexay CKpeLjuBatowmumMmncs npsMbimMu

Monck nepneHANKYNAPHbIX MPAMbIX C MOMOLLbHO
nepneHanKyNSpHbIX NNOCKOCTeN

OpToroHasnbHOe NPOEKTUPOBaHME

MMocTpoeHune ceveHnin Kyba, NPU3Mbl C MOMOLLBHO
OPTOrOHaIbHON NPOoeKLUK

MocTpoeHne ceveHnin Kyba, NpnU3Mbl, NPaBUbHON
nupamuibl ¢ NOMOLLLI0 OPTOrOHa/IbHOW NMPOEKLUM
Mpu3HakK NepneHgnKyNSPHOCTM NPSAMON ¥ NIOCKOCTH
Kak cneAcTeue CUMMETPUM

Cnocobbl 0NyCTUTb NePReHaNKYNApbl: CUMMETPUS,
CABWT TOYKM MO MapannefibHoi NpsiMol

CABur no HenapasnesbHOW NPSAAMON, U3MEHEHMe
paccTosAHWI

KoHTponbHas paboTta "B3anMHOe pacnonoXxeHue
NPAMbIX X NJIOCKOCTEN B MpoCcTpaHcTBE"
[MoBTOpeHME: Yyron Mexay npsMbIMy Ha NI0CKOCTH,
TPUTOHOMETPUSA B NPOU3BOJILHOM TPEYrO/IbHUKE,

Teopema KOCVHYCOB. Y TON MeX/y CKPEeLUBaoLIMMMUCS

NPAMbIMW Ha NI0CKOCTYH

CeomeTpuyeckme MeToAbl BbIYUCIEHNS YTIa MeXAY
NPAMbIMI B MHOTOFPaHHMKax

[ByrpaHHbIii yron. CBOWCTBO NIMHENHbIX YI/10B
ABYFPaHHOro yrna

MepneHAMKynsipHble NaockocTn. CBOMCTBA B3aMMHO
nepneHANKYNAPHbIX MI0CKOCTEN

MpW3HaK NepneHanKyNspHOCTM NNOCKOCTeN; Teopema o

NpsMOli NepeceyeHns AByX NI0OCKOCTeEN
nepneHAnKyNspHbIX TPETbeR MI0CKOCTM
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CTepeomeTpuyeckmne 1 NpuKnagHble 3agaym, CBA3aHHbIE

CO B3aMMHbIM PacrooXXeHWem NPAMbIX U NOCKOCTA
[MoBTOpEHME: CKpeLmMBatoLLMecs npsamble,
napansiefibHble NI0CKOCTU B CTaHAAPTHbLIX
MHOTOrpaHHNKax

Mapa napannesnbHbIX NAOCKOCTEN Ha CKPeLLMBaLOLLMXCA
NPAMbIX, PACCTOSAHNE MEXAY CKpeLyMBatoLLMncs
NPAMbIMU B MPOCTbIX CUTYaUUAX

PaccTosiHMe OT TOYKM [0 M/IOCKOCTU, pacCcTosiHME OT
NPSMOW L0 NJIOCKOCTU

BbluncneHne pacCTosHUA MeXAY CKpeLMBaroLLMMmncs
NPAMbIMI C NOMOLLbIO NepneHMKYNSPHOW NA0CKOCTK
TpéxrpaHHbIin yros, HepaBeHCTBA 415 TPeXrpaHHbIX
yrnos. Teopema MNMudaropa, Teopembl KOCUHYCOB U
CVMHYCOB 419 TPEXrpaHHOro yrna

AnemMeHTbl chepryeckori reoMeTpun: reogesnyeckune
JINHUKM Ha 3emne

KoHTponbHas pabota "Yrnbl 1 paccTosiHUS"

MHororpaHHuKn

Mupamnga. Bugbl nupamng. MNpaBunbHag nupamuga
Mpu3ma. MNMpamaa n HaknoHHaa nNpusmsbl. [NMpaBunbHasA
npusma

MpAMOYronbHbIA Napannenenunes; Kyo; namepeHus,
CBOICTBa NPAMOYTO/IbHOr0 Napannenenunesia
Teopema 0 AuaroHanu nNPAMOYrosibHoro
napansenenunesa v cnefcTene n3 Heé

Mpsimoii napannenenunes, NPSMOYro/bHbIRA
napannenenunem, Kyo
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BbluncneHne 4MH 0TPE3KOB B KyGe U NPsSIMOYro/IbHOM
napannenenvnese

CsolicTBa Kyba 1 NpsAMOYrofibHOro napannenenvnesa
Bbinyk/ble MHOrorpaHHuku. Teopema diinepa

Bbinyknble MHOrorpaHHuKW. Teopema Jitnepa.
[MpaBunbHbIE N NONYNPaBUIbHbLIE MHOTOrPaHHUKN

MpaBuibHbIE MHOFOrpaHHUKN. PacuyéT paccTosHMi OT
TOYKW [0 N/IOCKOCTH.

CUMMETpUS B NPOCTPAHCTBE OTHOCUTENLHO MAOCKOCTH.
MA0CKOCTV CUMMETPUIA B MHOTOrpPaHHMKax

CuctemaTusaums 3HaHUA "MHOrorpaHHuK 1 ero
3NeMeHTbI"

KoHTponbHas pabota "MHOrorpaHHUKN"™

[MoHATMe BEKTOPA HA NIOCKOCTU U B MPOCTPAHCTBE
CymMmma BEKTOpOB

Pa3HOCTbL BEKTOpPOB

MpaBuno napannenennnega

YMHOXeHMe BEKTOpa Ha YMcno

Pa3noxeHune BeKTopa no 6asucy Tpéx BEKTOPOB, He
Nnexawmx B O4HOW NI0CKOCTH

MpsiMOyronbHas ccTeMa BEKTOPOB B MPOCTPAHCTBE.
KoopanHaTtbl BekTopa. CBsi3b MeXxy KoopAMHaTaMu
BEKTOPOB M KOOPAMHATaMMN TOYEK.

KoopamnHaThl cepenHbl 0TpesKa

BbluncneHve anvHbl BEKTOpa

PaccTosHue mMexay ABYMS TOUKamu

Yron mexgay sektopamu. CKansapHoe npoussefeHue
BbluncneHve yrna mexzay BeKTopamu B MpoCTPaHCTBE

N N = T = T = =

N N
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KoHTponbHas pabota "MeTtos KOOpAMHAT B

95 N 1 1
NMpoCTpaHCcTBe

96 0606LLeHNe 1 cucTemaTn3aLms 3HaAHUI 1 b11p8://vrok.1c.r/

97 0O606LeHNEe N cucTeMaTU3aALNA 3HAHNIA 1 b11p8://vrok.1c.rw/

98 MToroeasi KOHTpO/IbHasA paboTa 1 1

99 lMoBTOpPEHME 1 bup:/frotoro.Np: ./
100 MoBTOpeHNe 1 bup:/frotoro.Np:.
101 MoBTOpEHNe 1 06.09.2023 b11p8://vrok.1c.rw/

102 MoBTOpEHNe 1 bl1p:/frororo. x

OB"'EEkonnuecTBO YacoB MO AporpamMmme 102 7 8
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11 KVIACC

KonnyecTBo yacos DJIEKTPOHHbIE
Ne Tema vpoKa Koutpoabhbie | IIpaktuaeckne | AaTa unpposbIe
n/n yp Bcero paGoThHI paGoThi H3Y4eHHsl o0pa3oBaTeJibHbIe
pecypcsl
| IToBTOpenue Temb! "KoopauHaTel BEKTOpa Ha IJIOCKOCTH |
U B IPOCTPaHCTBE"
5 IToeTopenue Tembl "CkaasipHOE IPOU3BEICHHE |
BEKTOPOB"
3 IToBTOpeHue Tembl "Briuncienue yria Mexny |
BEKTOPaMH B IIPOCTpaHCTBE"
4 IToBTOpeHue Tembl "YpaBHEHUE NPSAMOIL, MPOXOAALIEH |
yepe3 ABE TOUKH"
5 VYpaBHeHUE MJIOCKOCTH, HOPMaJlb, YpaBHEHHE MJIOCKOCTH !
B OTpe3Kax
6 VYpaBHEeHUE MJIOCKOCTH, HOPMaJlb, YpaBHEHHE MIJIOCKOCTH !
B OTpe3Kax
BektopHoe npoussenenue 1
JIvHeiHbIe HEPABEHCTBA, JUHENHOE NPOrPaAMMUPOBAHUE 1
9 JIvHeiHbIE HEPaBEHCTBA, JTUHEHMHOE NPOrpaMMUPOBAHUE 1
10 AHanuTHYeCKHe METObI pacuéTa yria Mexny NpsMbIMU |
B MHOIOTpaHHHUKaX
1 AHaIUTHUYECKHEe METObI pacuéTa yria Mexmny |
IJIOCKOCTSIMU B MHOTOI'PaHHHKAxX
19 dopMyJia pacCTOSIHUSI OT TOUKH J10 MJIOCKOCTH B |
KOOpAMHATax
13 Haxoxnenue pacCTOsIHUN OT TOYKHU 10 MJIOCKOCTH B |
Kybe
14 HaxosxneHue pacCTOsTHUN OT TOYKHU 10 MJIOCKOCTH B |
MIPaBUJIbHON NUpamMuae




15 KontponbHas pabora "AHanuTuyeckas reoMeTpus"

16 CeueHust MHOTOIPaHHUKOB: CTaHAAapTHBIE
MHOTOTpaHHUKHU

17 CedeHnst MHOTOTPAHHUKOB: METOJI CJIENIOB

18 CeueHust MHOTOIPaHHUKOB. CTaHAAPTHbBIE TIOCKOCTH,
nepecevdeHust MPSIMbIX U IMJIOCKOCTeN

19 ITapannenbHble NpsiMble U MIIOCKOCTH: MapajlyielbHbIe
CeueHus

20 [TapannenbHble NpsIMble U MIIOCKOCTH: PACUET
OTHOULIEHUI

21 [TapannenbHble NpsIMbIE U MIIOCKOCTHU: YIJIBI MEKAY
CKPEIIHUBAIOIUMUCS PSIMBIMU
IlepnennukysipHble NPsSIMbIE U MIOCKOCTH:

22 CTaHAAPTHBIE MaPbl NEPIEHAUKYISIPHBIX INIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOTPAaHHUKOB

23 IlepnenaukynsipHble NpsIMble U MJIOCKOCTHU: TEOpEMa O
Tpex MepHeHuKyIspax

iy IlepnennukymnsipHble NpsIMble U MIOCKOCTH: BBIUUCIIEHUS
JUJIMH B MHOTOTPaHHUKaX

25 IToBTOpEHME: TUIOIAIN MHOTOYT'OJIBHUKOB, (POPMYJIBI
IUTS TIOMIAAeH, COOOpakeH sl MOa00us

26 IToBTOpEHME: TUIOIAIY MHOTOYT'OJIBHUKOB, (POPMYJIBI
IUTS TIOMIAAeH, COOOpakeHusI MOa00us

7 IToBTOpEHME: TUIOIAIY MHOTOYT'OJIBHUKOB, (POPMYJIBI
IUTS TIOMIAAEH, COOOpakeHusl MOa00us
I1nomaau cevueHNit MHOIOrpaHHUKOB: IIOLIAN

28 MOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH, COOOpakeHUs
nonooust

29 I1nomaau ceveHnit MHOIOrpaHHUKOB: IO AN

MOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH, COOOpaKeHHUs




nogodus

KonTponbHas padora "[loBTOpeHNE: MHOTOIPaHHUKH,

30
CeueHUs1 MHOTOrpaHHUKOB"

31 O6mbém Tena. O6beM MPSIMOYTOJIBHOTO
napajuiesenunena

37 3anauu 06 ynBoeHun kyba, 0 KBaapaTtype kyda; o
TPUCEKLNH yIiia
CrepeomerpHuuecKme 3a1a4uu, CBsI3aHHbIE C 00BEMOM

33 ’
NPSIMOYTOJILHOTO Mapajuiesienunena
[IpuknagHble 32129, CBSI3aHHBIE C BEIYUCICHHEM

34 ’
00BEéMa IPSIMOYTOJILHOTO Mapajuiesienunena

35 O06béM npsIMOI IPU3MBI

36 CrepeomeTpHuuecKye 3a1a9u, CBSI3aHHBIE C
BBIUUCIIEHIEM O0BEMOB TPSIMOM MTPU3MBI

37 [IpukagHble 3a1a41, CBSI3aHHBIE C OOBEMOM MPSIMON
NIPU3MBI

18 Brruciaenne 00bEMOB TeI € ITOMOLIBIO ONPENEIEHHOTO
uHTerpana. OObEM HAKJIOHHON TPU3MBI

39 Brruciaenne 00bEMOB TeJ € ITOMOLIBIO ONPEAEIEHHOTO
uHTerpana. O6bEM nupamMuab!

40 Dopmyna o6bpéma upamuabl. OTHOIIEHHE 00BEMOB
MUpaMu]] ¢ OOIIUM YTIIOM

41 Dopmyna o6bpéMa upamubl. OTHOIIEHHE 00BEMOB
MUpaMu]] ¢ OOIIUM YTIIOM

4 CrepeomMeTpuueckue 3aa4u, CBI3aHHbIE ¢ 00bEMaMU
HAKJIOHHOM MPU3MBI

43 CrepeomMeTpuueckue 3aa4u, CBI3aHHbIE ¢ 00bEMaMU
TUPaMHUJIBI
[Ipuknagasele 3anaun no Teme "O0bEMbI TEN"

44 ’

CBsI3aHHBIE C 00BEMOM HAKJIIOHHOHN MPH3MBI




[puknagaeie 3anaun no Teme "OO0bEMBI TEN",

45 CBsI3aHHBIE ¢ O0BEMOM MHUPAMUIBI

46 [Ipumenenne 00bEMOB. Brrancinenne paccTosHUS 10
MJIOCKOCTH

47 KonTponbhas padora "OO0bpéM MHOTOrpaHHUKA"

48 Hunuaapudeckas MOBEPXHOCTD, 00pasyromue
LUJIMHIPUYECKOHN TOBEPXHOCTH

49 ununnp. Ipsmoit kpyrosoi uunusap. Inomans
MOBEPXHOCTHU LIMJIUHIPA

50 KoHnnueckas noBepxHOCTh, 00pa3yroLie KOHUIECKOH
nosepxHoctu. Konyc

51 CedeHue KOHyCa IIOCKOCTBIO, MapalIeIbHON
MJIOCKOCTH OCHOBAHMUSI

57 Yceuénnslii konyc. M300pakeHne KOHYCOB U
YCEYE€HHBIX KOHYCOB

53 [Tnomanas GOKOBOM MOBEPXHOCTU U TIOJTHON
MOBEPXHOCTH KOHYCa

54 [Tnomanas GOKOBOM MOBEPXHOCTU U TIOJTHON
MOBEPXHOCTH KOHYCa

55 CrepeomeTrpuueckye 3aa4y Ha 0Ka3aTeNbCTBO U
BBIUNCJIEHNE, TOCTPOCHUEM CEUEHUN LIUINHPA, KOHyCa

56 CrepeomeTrpuueckye 3ajaul Ha 10Ka3aTeNbCTBO U
BBIUHCJIEHNE, TOCTPOCHHUEM CeUeHUN LIUINHAPA, KOHyCa

57 IIpuxnanHele 3a1a4y, CBsI3aHHBIE C HUIUHAPOM

58 IIpuxnanHele 3a1a4y, CBsI3aHHBIE ¢ HUIUHAPOM

59 Cdepa n map

60 ITepeceuenue chepr! u mapa ¢ mwiockocTero. Kacanne
mapa u cdeprl IIOCKOCThI0. Bun u n3obpaxkenue mapa

61 ITepeceuenue chepr! u mapa ¢ mwiockocTero. Kacanne

mapa u cdeprl INIOCKOCThI0. Bun u n3obpaxkenue mapa




62 Ypasuenue chepsl. I1nomans cheps! u e€ vacrei

63 Cummerpust cheps! u mapa
CrepeomMeTrpuueckye 3ajaul Ha 10Ka3aTeNbCTBO U

64 BBIUHCJICHHE, CBS3aHHBIE CO CPepoli U mapom,
MOCTPOCHUEM UX CEYEHM MIIOCKOCTHIO
CrepeomeTrpuueckye 3ajaul Ha 10Ka3aTeNbCTBO U

65 BBIUUCJICHHE, CBS3aHHBIE CO Chepoli U mapom,
MOCTPOCHUEM UX CEYEHMH MIIOCKOCTBIO

66 [Mpuknannable 3a0a4u, CBsI3aHHBIE CO chepoil u mapom

67 IToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BBIUHUCIICHHS B
OKPY’KHOCTH, CTAHIAPTHBIE IOAOOHS

68 Paznuynble KOMOMHALINK TEN BPALICHUS U
MHOTOT'PAaHHHKOB

69 3anauu no teme "Tena 1 NOBEPXHOCTH BpalleHUs "

70 3anauu no teme "Tena 1 NOBEPXHOCTH BpalleHUs "

71 KonTponbHas padora "Tena u moBepxXHOCTH BpaieHus"

7 O06bém tnmmaapa. Teopema 06 00BEME MPSIMOTO
LIHHPA

73 Brruciaenne 00bEMOB TeJ € ITOMOLIBIO ONPEAEIEHHOTO
uHTerpana. O6véM KoHyca

74 [Tnomaan OOKOBOI 1 OJTHOM MOBEPXHOCTH KOHYCa

75 CrepeoMeTpuueckre 3aJ1aui, CB3aHHbIE C
BBIUUCIIEHHEM O0BEMOB IMITMHIIPA, KOHYCa

76 [Mpuknanueie 3ana4uu 1o Teme "OOBEMBI U IIOMAAN
nosepxHocTel Ten"
O0BéMm mapa u maposoro cexkropa. Teopema 06 0ObéEMe

77 mapa. [Inomans chepsr. CTepeomerpuyeckue 3a1auy,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB IIapa, IMapoBOTo
CErMeHTa U LIapOBOI'0 CEKTOpa

78 [Ipuknagaseie 3anaun o Teme "O0bEMBI TEN",




CBsI3aHHBIE ¢ 00BEMOM IIapa U IUIOLIABIO ChEepBhL.
CoOTHOIIEHHST MEXKY TUTOLIAISIMK TOBEPXHOCTEH U
00BéMaMu TOTOOHBIX TEJ

ITonobubie Tena B mpocTpaHcTBe. M3MeHeHne oObémMa
npu nonobun. CTepeoMeTpruvecKue 3aa4uu, CBsI3aHHbIE

7 C BBIYHMCIICHHEM O0BEMOB TeJ U TUTOLIanei
MOBEPXHOCTEN
20 KontponbHas padota "Ilnomany moBepXHOCTH U
00BEMBI KPYTIIBIX TEN"
81 JBmkenus npoctpaHcTea. OtobpakeHusi. [{BIkeHUs U
paBeHCcTBO (uryp. OOIIHe CBONWCTBA IBIKEHUN
Bunbl ABM>KEHUI: apajiebHbIN EPEHOC,
82 LIEHTPAJIbHAsL CUMMETPUS, 3€pPKajibHasi CHMMETPUS,
MOBOPOT BOKPYT MPsIMOI
83 [IpeoOpazosanus moxpodusi. [Ipsimast u cepa Diinepa
84 I'eoMeTpuueckue 3anaun Ha MPUMEHEHUE JIBUKEHUS
85 KontponpHas pabora "BekTopsl B mpocTpaHcTBe"
O6o0maromee nosroperne 11 MOHITHIA 1 METOJOB
86 kypca reomerpun 10—-11 knaccos, cucremaTusanus
3HaHui: "llapanienbHOCTb MPSIMBIX U MJIOCKOCTEN B
npocTtpaHcTae”
Ob6o0maromee noproperue 11 MOHITHIT U METOJOB
87 kypca reomerpun 10—-11 xnaccos, cucremarusanus
3HaHui: "BekTopel B mpocTpaHCcTBe"
O6o0matomee noproperue 11 MOHITHIT U METOJOB
88 kypca reomerpun 10—11 knaccos, cucremaTusanus
3HaHUi: "BekTopel B mpocTpaHCcTBe"
Ob6o0maromee nosroperne 11 MOHITHIT U METOJOB
89 kypca reomerpuu 10—-11 knaccos, cuctemaTusanus

3HaHWi: "OO0beM MHOTOTpaHHUKA"




90

O6o0maromee noproperne 11 MOHITHIT U METOJOB
kypca reomerpuu 10—-11 knaccos, cuctemaTusanus
3HaHui: "OO6beM MHOTOrpaHHUKA"

91

O6o0maromee noproperne 11 MOHITHIT U METOJOB
kypca reomerpuu 10-11 knaccos, cucremarusanus
3HaHui: "Tlnomaay moBepxXHOCTH U OOBEMBI KPYTIIBIX

TEII

92

O6o0matomee noproperue 11 MOHITHIT U METOJOB
kypca reomerpun 10-11 knaccos, cucremarusanus
3HaHui: "Tlnomaay moBepXHOCTH U OOBEMBI KPYTIIBIX

TEJI

93

Hrorosast KOHTpoOSIbHAsA padoTa

94

Urorosast KOHTpoOSIBbHAsA padoTa

95

ITosTOpeHue, 00O0IIEeHNEe U CHCTeMATHU3aLHsT 3SHAHHIA

96

Hcropus pa3Butus CTEpEOMETPUH KaK HAYKH U €€ pOJIb
B Pa3BUTUHU COBPEMEHHBIX HHKXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3Butus CTepeOMETPUH KaK HAyKH U €€ pOJlb
B Pa3BUTUHU COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3BuTus CTEpEOMETPUH KaK HAYKU U €€ POJIb
B Pa3BUTUHU COBPEMEHHBIX HHKXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3Butus CTepeOMeTPUH KaK HAyKH U €€ poJib
B Pa3BUTUHU COBPEMEHHBIX WHKXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3Butus CTepeOMETPUH KaK HAyKH U €€ pOoJib
B Pa3BUTUHU COBPEMEHHBIX UHKXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3Butus CTepeOMeTPUH KaK HAyKH U €€ poJib
B Pa3BUTUHU COBPEMEHHBIX HHKXEHEPHBIX U




KOMITBIOTCPHBIX TEXHOJIOTHH

Hcropus pa3Butus CTepeOMETPUH KaK HAyKH U €€ pOJlb
102 B Pa3BUTUU COBPEMEHHBIX UHXKCHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJLHBIE VUEBHBIE MATEPHAJIEI 1151 VUEHUKA

Yuebnuk. ['eomerpust 10-11 k. Aranacsia JI. C. u ap.

METOAUYECKUE MATEPHUAJIBI JIJIA YUUTEJISA

Meronuueckue pekomenaannu. 10-11 kmacesl (k yueOnuky Aranacsa JI. C. u ap.)
MU ®POBBIE OBPA30OBATEJBHBIE PECYPCBHI U PECYPCBI CETU HHTEPHET
http://www.fipi.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/

math-ege.sdamgia.ru

https://urok.1c.ru/

http://fcior.edu.ru

I'eomerpudeckuii mopran http://www.neive.by.ru/

http://school-collection.edu.ru/



