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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma mo reomeTpuu (yriiyOJIEHHBIA ypOBEHb) Ha YPOBHE
cpennero o6mero obpazoanus (10-11 xmacc) paspaborana mHa ocHOoBe DPI'OC
cpenHero obmiero oOpazoBaHus ¥ HampasiieHa Ha peanusanuio Y MK A.I'. Mep3aisk
«I'eometpusi». [IporpaMma cocraBiieHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOTpaMMbl  CPEAHEr0  OOIIETro
oOpazoBanus, mnpexacraBieHHbix B ®I'OC COO, a takxe paboueld MporpamMMmsl
Bocriutanusit MBOY COILI Ne43.

Y4eOHO-MeToIMUecKoe 00ecIeueHne Kypca BKIIIOYaeT B CeOs CIIEAYIOIIHE
YYEOHUKH B TTOCOOHS:

Matematuka. ['eomerpus. 10 kiacc. YueOHUK. YTiIyOJICHHBI YpOBEHb -
Mep3nsk, [lonsikoB, Homuposckuii.:Benrana ['pad, 2023

Marematuka. I'eomerpus. 11 knacc. YuyeOHuk. YTiyOneHHbI YpOBEHb -
Mepsnsik, [TonsikoB, Homuposckuii.:Benrana I'pad, 2023

['eomerpusi. Yriyonéuuslii ypoBenb. 10 kiacc. Meroauueckoe mnocodoue
(aBT. A.T.Mep3mak, JI.A. Homuporckuii, B. M. IlonskoB; mox pen.
B. E. [logonbckoro)

['eomerpusi. Yrmyonéunuslii ypoBeHb. 11 kmacc. Metomudeckoe mnocoOue
(aBt. A.T.Mep3nsak, [.A. Homuposckuii, B. M. [lonakoB; mox pen.
B. E. [logonbckoro)

Heau:

[lens ocBoeHUst mporpaMmMbl yueOHOTo Kypca «l'eomeTpus» Ha yriyOoaéHHOM
YPOBHE — pa3BUTHE UHANBUAYATBHBIX CITOCOOHOCTEH 00yUarOIIMXCS TTPH H3yUCHUN
r€OMETPUHU, KaK COCTaBJSIONIEH MpeAMETHOW obmactu «MareMmatuka U
nHpopMaTHKa» yepes o0ecrnedeHrue BO3MOKHOCTH MIPUOOPETEHUS B UCITOIb30BaHUS
Oomee TIIyOOKHX T€OMETPUIECKUX 3HAHUM U JEHCTBUMN, CTIEIIM(PUIHBIX TEOMETPHUH,
¥ HEOOXOIUMBIX JIJIs1 YCTIEITHOTO MPO(eCCHOHATBHOTO 00pa30BaHusl, CBI3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMATHKH.

3agaun:
[IpuopuTeTHBIMM 3aJ@a4yaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSIIONIMMU U YCUITMBAIOIIUMHU Kypc 0a30BOTO YPOBHSI, SABJISIOTCS:
paclIMpeHre NPEACTAaBICHUs O TEOMETPUM KAK YaCTH MUPOBOM KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;
dbopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXXHEUIINX MATEMATUYECKUX MOACIIAX, ITO3BOJIAIOIMINX OIIMChIBATh H HN3y4aTb



pa3HbI€ SBJICHUS OKPYXKAIOIIEr0 MUPa, 3HAHKE MOHITUIHOTO anmnapara o pasJeiry
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TOHATHUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMUpOBaHHE YMEHUS paclio3HABATh HA YEPTEXKAX, MOJACIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTH TE€OMETPUYECKHUE
MOJICIIH;

(¢opMUpOBaHNE NMOHHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHUs
MaTEeMaTHYECKUX TEeOpHi, (opMHpOBaHME TMOHWMAHUS POJM AKCHOMATHUKH TIPU
IIPOBEJCHNUHN PACCYKICHUM;

(GopMUpOBaHHE YMEHHS BIAJE€Thb METOJAaMHU JI0Ka3aTEIbCTB U aJITOPUTMOB
pelIeHUs], YMEHUS UX IPUMEHATb, IPOBOJIUTH JI0Ka3aTEJIbHbIE PACCYK/ICHUS B XO/€
pellleHus] CTePEOMETPHUECKUX 3a/Jad W 3a/Jad C MPAKTUYECKUM COJACPIKAHHEM,
dbopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
00O0CHOBaHUHU MaTEeMATUYECKUX YTBEPXKIECHUIN U POJIM aKCHOMATHKHU B TIPOBEICHUH
JEAYKTUBHBIX PacCy>KJICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEJUIEKTYalbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00yUaroIMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCJIEIOBATEILCKUX
YMEHHM, KpUTUIHOCTH MBIIIIEHUS, HHTEpPECca K U3YUCHHUIO TeOMETPHUH;

¢dopMupoBanre (yHKIMOHAIBLHOW TIPaMOTHOCTH, PEJIEBAHTHON T€OMETpHUM:
YMEHMsI pacro3HaBaTh MPOSBICHUS TIE€OMETPUUYECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUECHUU JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSBJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUS PEAbHBIX CHUTYalllil, MCCIIEJOBAaHUS TOCTPOCHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBistoTcsi:  «lIpsiMble M TIJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopel H  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, OOecneyuTh yriayOJaeHHoe
U3Y4YeHHUE T€OMETPUH KaK COCTaBIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

HOJrOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHUIO H3YyUYEHHUST MaTeMaTHKH C
yaéToM BBIOOpa Oymymied mpodeccun, oOecnednBas MPEEMCTBEHHOCTh MEXKITY
oOuM 1 ipodecCuoHaTBLHBIM 00Pa30BaHUEM.



Ha usyuenue yuebnoco xypca «l'eomempusy Ha YenyoaéHHOM YpOGHe
omeooumcs 204 uaca: 6 10 knacce — 102 yaca (3 waca 6 neoenro), 6 11 knacce — 102
yaca (3 uaca 6 nedeiio).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapanneapHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlJICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyiesbHOW MPOEKUHUH. YTJIbl C COHAMPABIECHHBIMU CTOPOHAMM, YIOJI
MEXIY IPSMBIMU B MPOCTpaHCTBE. [lapamienbHOCTD IIIOCKOCTEN: IapalICIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIICHANKYIISPHBIE MPSIMbIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuIeIbHbIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M IUIOCKOCTBIO, JIBYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CBoiiCTBa IJIOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTka MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IPU3Ma W NpaBWIbHASA NHUPAMUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TeTpadap, kyO. IlpencraBienue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Breruucinenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIONIA/1b OCHOBaHMM, Te€OpeMa 0 OOKOBOM MOBEPXHOCTHU NMpsAMO npu3msl. [Tnomane
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulieJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpAa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHWUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHIPA, TUPaMUIbl U KoHyca. O0BEM Mmapa M I1apoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3sma, BmmcaHHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U €€ JacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnoaoOus, romoTteTHs. Pemienue 3agad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJIAILIME YEpPE3 BEPIINHY), CEYEHUS 11apa, METObI TOCTPOEHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHuUsA. lIpsAMoyrosmpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEeHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXXEHUN: TapauiebHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUHA, MPOIECAYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONPOCKI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOM UIECHTUYHOCTH, YBOXKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYYILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIMTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuuecKass akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEPILIATh OCO3HAHHBIA BBIOOP
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1ad MAaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIbHOTO XapaKTepa dKOJIOTHYECKUX MpoOaeM, OpUeHTAIUs
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATebHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHKS MHUPA, TOTOBHOCTH OCYIIECTBIIATH MMPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYIITIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJSAITH M XapaKTEPU30BaTh CYLIECTBCHHBIE INPU3HAKK MATEMATUYECKUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh W  MPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYNI;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pPEIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLICHMBAThb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

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

Pabora ¢ nnpopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pazIU4HbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsI 1eSITEJIBHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYkKIATh MPOIIECC U Pe3yIbTaT PaboThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATHUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSAMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpAas  OCHOBaHUS IS
KJIacCU(pUKaLUY;

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

e BBINOJHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYp HA INIOCKOCTb, BBIIIOJIHATH U300pakeHus puryp Ha
IUIOCKOCTH;

e CTPOUTh CEUEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HAaJl BEKTOPaAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HAXO0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METOIbI TIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPUMEHATH MPOCTEHIIME NpPOTpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPHUMEHATH TOJYYCHHBbIE 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh W
aHAIIM3UPOBATh peajbHBIC CUTYAIlMU, TIPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpolecce TIOMCKA  pelieHuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEalbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MPakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuuecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacro3HaBaTh Tejla BpalleHus (LUUIUHAP, KOHyC, cdepa u Imap) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpaICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIOIIAISIMU MIOBEPXHOCTENH U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BBIYMCIICHUE YIJIOB MEKy PSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapasutebHO U MEPICHANKYIIIPHO OCH), CEUCHHS KOHyca (MapasuiebHbIC
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHUS;
MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HAXOXKJECHUE TEOMETPUICCKUX BEITMYUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBAThH
U OIICHUBATh pEAIbHbIC CHUTYallMHM, MPUMEHATh W3YyYEHHBIC TMOHSITHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIHPOBaHHON MPOOJIEMBbI, MOACIUPOBATh pPEaJIbHbIC CUTYyalluud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3aJ1ayd, CBSI3aHHBIE C HAXOXKICHUEM TE€OMETPUUYCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/m NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
bubnunorexa LIOK
1 BBenenue B ctepeoMeTputo 23 1 https://lesson.academy-
content.myschool.edu.ru/02.3/10
bubmuoreka [IOK
B3anMHOe pacnoiokeHue NpsSMbIX B
2 DOCThAHCTEE 6 1 https://lesson.academy-
pOCIp content.myschool.edu.ru/02.3/10
. bubnuoreka [{OK
HapaJIJIeJH)HOCTI) MMPAMBIX U IJIOCKOCTCH B
3 DOCTPAHCTEE 8 https://lesson.academy-
poctp content.myschool.edu.ru/02.3/10
[lepneHUKyYISIPHOCTD MPSAMBIX U bubmorexa [IOK
4 . OCKocreﬁyB DOCTPAHCTEE 25 https://lesson.academy-
T poctp content.myschool.edu.ru/02.3/10
bu6mmoteka IIOK
5 VYriel 1 paccTosTHUS 16 1 https://lesson.academy-
content.myschool.edu.ru/02.3/10
bubmmoreka IIOK
6 MHororpaHHUKH 7 1 https://lesson.academy-
content.myschool.edu.ru/02.3/10
bubnunorexa LIOK
7 BexkTops! B mpocTpaHcTBE 12 https://lesson.academy-
content.myschool.edu.ru/02.3/10
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[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu!

bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/02.3/10

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrposbnsie IIpakrunyeckue
NporpamMmbl Bceero o0pa3oBaTejibHbIE PecypChl
padoThI padoTshI
bubnunorexa LIOK
1 AHanmUTHYECKass TEOMETPHS 15 1 https://lesson.academy-
content.myschool.edu.ru/02.3/11
bubnuoreka [{OK
IToBTOpenue, 0000mIEHE
2 BTOpetiHt H HPUI 1 15 1 https://lesson.academy-
cHCTEMATHAHA SHAHIH content.myschool.edu.ru/02.3/11
bubmuoreka [{OK
3 O0BEéM MHOTOTPaHHUKA 17 1 https://lesson.academy-
content.myschool.edu.ru/02.3/11
bubmmoreka IIOK
4 Tena Bpamenus 24 1 https://lesson.academy-
content.myschool.edu.ru/02.3/11
[Tnomaau moBEpXHOCTU U OOBEMBI Bubmaorexa IIOK
5 9 1 https://lesson.academy-
KPYHIBIX el content.myschool.edu.ru/02.3/11
bu6nmorexa LIOK
6 JIBrokeHUs 5 1 https://lesson.academy-
content.myschool.edu.ru/02.3/11
bubnunorexa LIOK
IloBTOpEeHue, 0000IICHHE 1
7 CI/ICTeMpaTI/ISa s 31?21{1/1171 17 2 https://lesson.academy-
1 content.myschool.edu.ru/02.3/11
OBIIEE KOJIMYECTBO YACOB I10 102 3 0
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE paBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, NapaJljIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEepeOMETPHHM: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapanneanHx HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ mioCKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
IPSMBIX U IFIOCKOCTEH B IIPOCTPAHCTBE.
O0o03HaueHUS IPSMBIX U TUIOCKOCTEH

N3006paxkeHne ceyeHuit mupamuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOISAT Yepe3 Ux
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYE€HHBIX TIOCKOCTEH.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

N300pakeHune ceueHuil nmupamMusl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOSAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpammBanne noCTpOEHHBIX CEYEHUN
pa3HbIMU LIBETaMU

N300pakeHune ceueHuil nmupamusl, Kyoa
U IPU3MBI, KOTOPBIE IPOXOAT Uepe3 UxX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTEM.
PackpammBanne NocTpOEHHBIX CEYEHUIN
pa3HbIMH LIBETaMU

13

N300paxenune ceueHunit nupamuibl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pé6pa. Nzo0pakeHune nepeceueHust




IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEUYECHUN
pa3HbBIMU LIBETaMU

14

15

16

Merton cnenoB i HOCTPOCHUS CEUECHHUH

Merton cnenoB uisi TOCTPOCHUS CEUCHHUIA.
CaolicTBa nepeceyeHuid NpsMbIX U
IUIOCKOCTEN

MeTon crieoB ISl IOCTPOSHUS CEUSHUH.
CBoiicTBa nepeceuyeHnid MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceveHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3alTUCh 11aroB
MOCTPOCHHS

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEXKEH U 3aIUCh IIIaroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEXKEH U 3aIHCh IIIaroB
MTOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTen(eI‘/'I M 3aIIMCh 111aroB
MTOCTPOCHHUS




21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLKUOHANIBHBIX oTpe3kax. [Tlonobue
TPEYroJbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B CCUCHUSIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
IJITAHUMETPUHU U CTEPEOMETPHH

23

24

25

26

27

Kontponbnas pabora "Akcruombl
crepeomerpun. Ceuenus"

B3anMHoe pacnionoxxeHue npsmbIx B
npocrpancTse. CKpenBaronmecs
npsiMble. [Ipu3Haku cKkpemuBaromuxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUH U
€IMHCTBEHHOCTH IIPSIMOM IapasuIeIbHON
JAHHOM MPSMOM, IPOXOAILEH uepes
TOYKY IPOCTPAHCTBA U HE JIeKaNIeH Ha
JaHHOM npsmoi. Jlemma o nepeceyeHun
mapalyICJIbHBIX MPAMBIX IIJIOCKOCTBIO

[TapannensHOCTB TpeX HMpsiMbIX. Teopema
0 TpEX mapauleIbHBIX NpsAMbIX. Teopema
0 CKpEIIMBAIOIINXCS MPSIMBIX

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJlJIEILHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
(buryp B nmapayieIbHON MPOSKITNN




28

[MenTpansHas npoekuus. Yroiui ¢
COHAIPABJICHHBIMU CTOPOHAMHU. YTOJI
MEXy IPSIMbIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pacnonomeHHeM HpHMbIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajyIeIbHOCTU IPSMON U IJIOCKOCTH.
CaoiicTBa napamuienbHOCTU IPSIMOH U
IJIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIIEHNE
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE

32

33

34

35

[TocTpoeHue ceueHus, MPOXOASIIETO
4yepe3 JaHHYIO MPSIMYI0 Ha YepPTeXe U
MapaJyIEIBHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

[TapannenpHas IpoeKUus, IPUMEHEHNE
JUIS IOCTPOEHUSI CEUeHM KyOa 1
napamenenumnena. CBoiicTBa
napajuiefienune1a u IpusMbl

[TapannensHblie miockoctu. [Tpu3znaku
MapajieTbHOCTH JABYX IJIOCKOCTEH
Teopema o mapaieIbHOCTH U

CANHCTBCHHOCTH IIJIOCKOCTH,
HpOXO,[[SIH.ICfI qepe3 TOUKY, HC




MPUHAJICIKALLYIO TAHHOMN NJIOCKOCTH U
CJIIEICTBUS U3 HEE

36

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[apaJUIeIbHOCTH MPSIMBIX IIEPECEUEHUs
IIpH NCPCCCUCHUH ABYX MAapaJlJICIIbHBIX
IIJIOCKOCTEN TpeThben

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapaiyIeIbHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXKTY MapauieIbHbIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JIBYMSI TTapaJUIEIbHBIMU TUIOCKOCTSMH

38

39

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

IToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napajesenumnea

41

42

43

Beruucnenue JUIMH OTpe3KoB B KyOe U
MPSIMOYTOJIBHOM Tapajuiesenure/ie

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH




Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOASIIEH

44 4yepe3 TOUKY IPOCTPAHCTBA U
NEePIEHANKYIIAPHOH K IIIOCKOCTH

45 [TnockocTH 1 NepreHAUKYIIPHBIE UM
IpsIMble B MHOTOTpaHHHUKaX

46 [TnockocTy U NepreHANKYIIpHbIE UM
IpsiIMble B MHOTOTpaHHHUKaX
[leprieHAMKyYNIAp U HAKIOHHASL.

47 [TocTpoeHue nepneHIuKyIspa U3 TOUKU
Ha MpsMYIO
[lepneHuKyIsp ¥ HAKJIOHHAS.

48 [TocTpoeHue nepneHIuKyIspa U3 TOUKU
Ha MpsMYIO

49 Teopema o TpEX nepHeHANKYIApax
(npsiMast u oOpatHas)

50 Teopema o TpEx nepneHAUKyIApax
(npsimast 1 oOpaTHast)

51 Yron Mexay CKpenBaromuMHUCs
MPSIMBIMU
[Tonck nmeprneHANKYISIPHBIX MPSIMBIX C

52 MTOMOIIIBIO TIEPIIEHANKYIISIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuennii kyda, MpU3MBlI,

54 MPAaBUIBHON MUPAMHUJIBI C TOMOIIBIO

OpTOFOHaHBHOﬁ IpOCKINHU




55

[TocTpoenue ceueHuit Kyoa, IpU3MBI,
MPaBUWJILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTy. [Inockoctu
CUMMETpPUI B MHOTOTpaHHHUKAX

57

58

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON
Y TJIOCKOCTH KakK CIIEJCTBUE CUMMETPUU

IIpaBuiibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOsIHUM OT TOYKHU JO MIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH J0 IJIOCKOCTH

60

61

CriocoObl OIyCTUTb MEPIIEHANKYIISAPBI:
CUMMCETpPUA, CABUT TOYKHU I10
MapajuIeIbHON IPSIMOU

CaBur no HemapauienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHue NPSMbIX U TUIOCKOCTEN B
nmpocrpaHcTae”

63

[ToBTOpEHME: Yyroy Mexay NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEeHue: yrom Mexay
CKpCHIMBAIOIIUMUCH IIPAMBIMU B
MIPOCTPAHCTBE




65

['eomeTpuueckne METObI BHIYUCICHUS
yriia MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

66

67

68

69

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yria

[TeprieHAMKYSAPHBIE TIJIOCKOCTH.
CBolicTBa B3aMMHO MEPIECHANKYIISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepeceyeHus IByX MI0CKOCTEM
MEPIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH

[IpsiMoyrosbHbII napauienenunesn; Kyo;
U3MEPEHUs1, CBOMCTBA IPSIMOYTOJIBHOTO
napaiesnenumnena

70

Teopema 0 tMaroHany NPsMOYTOJIBHOTO
napajuiesIenuIes1a v CIeJCTBHE U3 Hee

71

72

73

CTCpCOMCTpI/I‘ICCKI/Ie " NPUKIIaJHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

HOBTOpeHI/IGI CKpCHIUBAOIINUECCA IIPAMBIC,
napaJiyiCJIbHBIC IIJIOCKOCTU B
CTaAaHAAPTHBIX MHOTOI'paHHUKAaX

Hapa napajiCJIbHBIX ILIOCKOCTEM Ha
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
MPOCTBIX CUTYaUAX




74

PaccrosHue oT TOUKH J0 IIIIOCKOCTH,
pacCcTosAHUEC OT HpXMOﬁ J0 IIIIOCKOCTH

75

Beluncnenue paccTosHUNA MEXKIY
CKPELIUBAIOIIHUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYJISPHON
IJIOCKOCTH

76

77

78

TpéxrpanHblil yroJi, HEpaBeHCTBA JJIs
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOIO yIJia

DneMeHTHI CPepUyecKOil reOMEeTPHH:
reojie3nYecKue JIMHUYU Ha 3emiie

KonTponbnas padota "Yrisl u
paccrosaHus"

79

80

81

Cucremaru3zanus 3HaHUN
"MHOrOrpaHHUK U €ro 3JIEMEHTHI"

[Iupamupa. Bunsl nupamun. [IpasunsHas
nupamuaa

[Ipusma. [Ipssmast 1 HAKJIOHHASI IPU3MBI.
[IpaBunbHas npuszma

82

83

84

[IpsiMoit napaienenunen,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo
Beinykieie MHOrorpanHuku. Teopema
Olinepa

Beinykiieie MHOrOrpanHuku. Teopema

Oiinepa. [IpaBunpHbIe 1
IIOJIYIIPaBUJIbHBIE MHOTOIPAaHHUKHU

85

Kontponbnas padota "MHuororpanHuku”




86 [ToHATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapanenenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JICXKAIIUX B OJTHOM 1
TUIOCKOCTH
92 CkansipHoe pou3BeJICHUE 1
03 Brruunciienue yria Mexmny BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 IIpocreiimme 3a1aum ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O060061IeHre U cucTeMaTu3alus 3HaHU! 1
100 WroroBas koHTpoJsibHas paboTa 1
101 HToroBast KOHTpOJIbHASA paboTa 1
102 O0o0mieHre M cucTeMaTH3aIys 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102
I[MTPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoTshI padoThI
pecypcbl
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansspHoe 1
MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
MIPOXO/ISIIEH uepe3 ABE TOUKH'"
5 YpaBHEHHE IJTIOCKOCTH, HOPMAaJb, 1
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe nmpounssenenue 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MpOrpaMMHUPOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXy MPSMBIMH B MHOTOTpaHHUKAX
11 AHaTMTHYECKHE METO/IBI pacyéTa yria 1

MCXKAY MIIOCKOCTAMU B MHOT'OI'paHHUKax




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAMHATaX

13 Haxosnenue paccTossHUM OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOUKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KontponpsHas padora "AHanuruveckas
reomeTpus"

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CIIEeJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHbBIE IUIOCKOCTH, IIEPECEUCHUS
NPSIMBIX U MJIOCKOCTEH

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJIbHble CeUEeHUS

20 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapannenbHble NpsiMbIE U TIOCKOCTH:

21 YTIIbI MEXY CKPELMBAIOIIUMUCS
PSIMBIMU
[TepnenauKyIsipHBIE TPSIMBIEC U

29 IJIOCKOCTH: CTaHJapTHBIE Mapbl

NEePNEHANKYIISPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsipHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHUKYJIIpax

24

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

25

26

27

[ToBTOpEHUE: MO TN
MHOTOYTOJTbHUKOB, ()OPMYJIBI JIS
TJI0IAJIEH, COOOpaXKeHUsI 1O 100Ut

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIst
TJI0IAIEH, COOOpaKEHUS 1O 100U

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIst
riomiaien, cooopakxeHus moaoous

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHus Moa00us

29

30

31

[Inomanu ceyeHnit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
KonTtponshas padora "[loBTopenue:

MHOI'OI'PAHHUKH, CEYCHUS
MHOT'OIPAHHUKOB"

O6BéMm Tena. OOBeM MPSIMOYTOIBHOTO
napaJenenuneaa

32

3amaun 06 yaBOCHHH Kyda, O
KBaJpaType Ky0a; 0 TPHCEKIINU yTiia




33

CrepeoMeTpuueckre 3aJau, CBSI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipukiaguelie 3a7a4n, CBsI3aHHbBIE C
BBIUHCIICHHEM 00bEMA MPSIMOYTOJILHOTO
napajuiejenumnesia

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
IPU3MBI

37

[pukiagnaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM NPU3MBI

Brrunciienne 006EMOB TEJI ¢ TTOMOIIBIO
omnpenenéuHoro uHTerpana. O0bEM
UpaMUIbI

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoteHNEe 00bEMOB TUPAMU] C
O0IIUM YTIIOM

41

®opmyna 00bEMa MUpaMUIbIL.
OTtHomeHne 00BEMOB TTUPAMUTL C
OOIIUM YTIIOM

42

43

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

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




[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHUIBI

46 [Ipumenenue 06bEMOB. Beruucienue
paccTosiHUS A0 IUIOCKOCTH

47 Kontponbhas pabota "O6beM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yroIIme UIHHIPUICCKON
MOBEPXHOCTHU

49 Hunuuap. [pssmMoit KpyroBoi HUIHHIP.
[Imomaae MOBEpXHOCTH HUIUHIPA

50 Konunyeckasi moBepXHOCTh, 00pa3yrolue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYca MI0CKOCTBIO,
napauieIbHOM MIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnommans 60KOBON MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MMOCTPOEHUEM CEUCHUHN HWJINH]IPA,
KOHYCa




56

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUCHHI IIMIINHpA,
KOHYycCa

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl 1 mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 m3o0paskenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpuuecKkre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUSHHH TIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

[MpuknagHble 3aa4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpPEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00HS

68 Paznuunbie KOMOMHALIMY TEI BpaIleHUS
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

70 3agauu o Teme "Tena ¥ MOBEpXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

79 O0BeéM munuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brruucienue 006EMOB TEI ¢ TOMOIIBIO

73 omnpenenéHHoro uHTerpana. O0bEM
KOHyca

74 IInomiaau 00OKOBOI M MOTHOMU
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIC

75 C BBIYHCIIEHHEM 00BbEMOB IIMIIMH]IPA,
KOHyca

76 [Ipuknanueie 3aaaun o Teme "OO0bEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 1Iapa 1 MapoBOTo CEKTOpa.

77 Teopema 06 00BEme mrapa. [Tnomans

cdepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, [apoBOro CETMEHTA U 1LIapOBOI0
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaneio ceprr. COOTHOIICHUS
MEXTy TUIOIIAIMU TIOBEPXHOCTEHN 1
00BEMaMU ITOTOOHBIX TEN

79

[TomoOHBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100UH.
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHbIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IIaIe TOBEPXHOCTEN

80

81

82

83

KonTtponpsnas padora "[1nomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

JIBIKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. JIBHKEHUS U PaBEHCTBO
¢uryp. OGmmue cBoiCTBa IBUKEHUIN

Buael nBukeHni: napauieIbHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKPYT IIPSIMOU

[IpeobpazoBanms nomoowus. [psmas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbhas pabora "Bekrops! B
npocTpaHcTse”




86

87

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

Ob6o6maromee mosropenue 11 nmonsTuit
¥ MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

88

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

89

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

90

O6o06matomiee moropenue 11 monsTuit
U MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHUKa"

91

O6o06matomiee moropenue 11 monsTuit
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"ITnomaay MOBEPXHOCTH U 0OBEMBI
KpyTJbIX Ten"

92

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




"TTnomany moBEpPXHOCTU U O0BEMBI
KpyIJibIxX Ten"

93
94

Wrorosas kKoHTpoJbHAS paboTa

HroroBast kKoHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3alurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTepeoOMETpUH Kak
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBuUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B pa3BUTUU

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

[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Marematuka. ['eometpus, 10 kimace/ Mepsnsik A.I'., Homuposckmii JI.A.,
[TonsxoB B.M.; mon penakuueit [Tononsckoro B.E., OGmiectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3naTensckuit nentp « BEHTAHA-
['PA®y; AxunonepHoe obmectBo «M3natenscTBo «IIpocBemieHue»
Martemaruka. ['eomerpus, 11 kinacc/ Mepainsik A.T'., Homuposckuit JI.A.,
[TonskoB B.M.; mox penakumeit I[logonsckoro B.E., O6mectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3naTensckuit nentp « BEHTAHA-

['PA®y»; AkunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

laitryt A.T'., JlutBunenko I'.H. — Ctepeomerpusi. 3amaunuk. 10-11 xmacc
['eometpusi. 3amaum Ha yeptexax. 10-11.(3.H.banasmH)

['eometpusi: 10 knacc: meroguyeckoe nocooue / E.B. byuko, A.I'. Mep3isik,
B.b. Ilononckuit, M.C. Sxup. — M.: Benrana—I 'pa,2020

['eomerpusi:11 knacc: meroguyeckoe nocooue / E.B. byuko, A.I'. Mep3isik,

B.b. ITononckuii, M.C. Skup. — M.: Benrana—I"pad.,2020

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET



https://resh.edu.ru/
https://multiurok.ru/
https://nsportal.ru/
https://infourok.ru/
https://www.yaklass.ru/

https://www.uztest.ru/
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