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MHHOACHUTEJIBHASA 3AIIMCKA

["'eomeTpust siBNsieTCSl OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, Tak Kak OOECIIEYMBAET BO3MOXKHOCTh W3YYEHUS JUCUUILINH
€CTECTBEHHO-HAYYHOW HAINPaBIECHHOCTH W MPEAMETOB T'yMAaHUTAPHOTO IMKJIA.
[TockonbKy TOTHYECKOE MBIIUIEHHE, ((OPMHUPYEMOE MTPU U3YYEHUU 00YyUYaIOIIUMUCS
HNOHATUMUHBIX OCHOB TI'€OMETPHUH, NPH JOKA3aTEIbCTBE TEOPEM M ITOCTPOCHHUU
LENOYKH JIOTUYECKUX YTBEPHKACHUIN MPU PELIEHUU T€OMETPUUECKHX 3a1a4, YMEHHUE
BBIIBUTATb W ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO HCIONb3YIOTCS MpU
peLlIeHUH 33/1a4 €CTECTBEHHO-HAYYHOIO IIUKJIa, B YACTHOCTH (PU3UYECKUX 3a]1ad.

Ilesnb ocBOEHMS MporpaMMbl yueOHOro Kypca «l'eomMeTpus» Ha yriayOonEHHOM
YPOBHE — Pa3BUTHE UHIUBUAYAIbHBIX CIOCOOHOCTEN 00YyJarOIMIMXCs MPU U3y4YEHUU
reOMEeTpUr, KaK COCTaBJSIONIed MpenMeTHoW obmactu «MaremaTuka U
UH(pOpMaTHKay yepe3 00ecredeHre BO3SMOKHOCTH NPUOOPETEHUS U UCTIOJIb30BaHUs
Oosee ri1y0OKHX FreOMETPUYECKUX 3HAHUN U IEHCTBUH, CICIU(PUIHBIX T€OMETPHH,
¥ HEOOXOJIMMBIX Ul YCHEIHOr 0 Mpo¢eCCHOHAIbHOI0 00pa30BaHus, CBA3aHHOTO C
HCITIOJIb30BAaHUEM MATEMAaTUKH.

[IpropuTeTHBIMH 3aja4aMU Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupSIIOMIMMH U YCUIIMBAIOLIUMU Kypc 0a30BOI0 YPOBHS, SIBIISIFOTCSI:

paciiupeHue NpeACTABICHHUS] O T€OMETPUM KaK YacTU MHUPOBON KyJIbTYpbl U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHUpOBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOXHEUIINX MAaTEMaTUYECKHX MOJIENSAX, IMO3BOJSIONIMX OINUCHIBATH W HU3Yy4aTh
pa3HbIe SBJICHUS OKPYXKAIOIIEr0 MUpa, 3HAHWE MOHATHIHOIO amnmapara o pasieny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopmupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMU  TOHATHUSMHU O
IPOCTPAHCTBEHHBIX (PUrypax M HMX OCHOBHBIMU CBOMCTBaMH, 3HAaHUE TEOPEM,
dopMyn U yMeHHE UX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl M HaXOIHUThH
HECTaHJApTHBIE CIIOCOOBI PELLICHHMS 3a/a4;

(GopMupoBaHUE YMEHUS paclO3HABaTh HAa YEPTEKAX, MOJEIAX U B pEaIbHOM
MHUpE MHOTOIPAHHMKM M Te€Ja BpAallCHUs, KOHCTPYHPOBATh TI€OMETPHUYECKUE
MOJIEIIN;

(dbopMHUpOBaHME TOHMMAaHUS BO3MOXHOCTH aKCHOMAaTUYECKOI'O0 IMOCTPOEHUS
MaTeMaTUYeCKUX TeOopui, (pOpMUPOBAHHE MOHUMAHHUS POJIM AKCHOMATHUKH IPH
IIPOBEJACHUH PACCYXKIACHUM;

(dbopMHUpOBaHUE YMEHHS BIAJETh METOAAMHU J0Ka3aTEIbCTB M AJITOPUTMOB
PELICHUs], YMEHUS UX IPUMEHSATH, IPOBOJUTD JOKA3aTEIbHbIE PACCYKIEHUS B XOJ1€
pElIeHHs] CTEPEOMETPUYECKUX 3a7ady M 3aJady C NPaKTUUECKUM COJEp>KaHUEM,
(dbopMupoBaHUE TPEACTABICHUS O HEOOXOIMMOCTHM  JIOKa3aTelbCTB  MpU



000CHOBaHMM MAaTEMATUYECKUX YTBEPKIECHUHN U POJIM aKCUOMATHKH B IPOBEICHHUH
JNEAYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHWE HWHTEIUIEKTYAJIBHBIX W  TBOPYECKUX
CrocoOHOCTeM 00yYaromuxcs, Mo3HaBaTEILHON aKTUBHOCTH, HMCCIIEIOBATEIbCKUX
YMEHMI, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUYEHUIO T€OMETPHH;

(dbopMupoBaHue (HYHKIMOHAJIBLHOM T'PAMOTHOCTH, PEJIEBAHTHOM T'€OMETPHM:
YMEHHSI PACIO3HABaTh IMPOSBJICHUS TE€OMETPUUECKUX IMOHATHM, OOBEKTOB H
3aKOHOMEPHOCTEW B PEAIbHBIX JKU3HEHHBIX CUTYalHSX M MPU U3YYEHHH IPYTHX
y4e€OHBIX TPEAMETOB, MPOSBICHUS 3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
MOJIEJIMPOBAHMS PEANbHBIX CHUTYallWid, HCCIEJOBAaHUSA IOCTPOEHHBIX MOJENEH,
UHTEPIPETAIMHU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JTUHUSAMH yueOHOro Kypca «l'eomeTpus» B
10-11 xnaccax sBustoresa: «lIpsMble W IJIOCKOCTH B MPOCTPAHCTBER,
«MHuororpannukn», «Tema  BpamieHus», «BekToppl W KOOpPIHUHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHuE «yMETh OIEPUPOBATH
HNOHATHUSAMMY, PEIEBAaHTHBIMU FT€OMETPUM Ha YriIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xnaccax, OTHOCHTCS KO BCEM COAEpPX ATEIbHBIM JMHUSAM Y4E€OHOro Kypca, a
(GopMUpOBaHUE  JIOTMYECKUX YMEHMM  paclpenensercs He TOJIbKO IO
COJIEpKaTeNIbHBIM JIMHUAM, HO U 10 rojgaM oOyuenus. Conepkanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi denepanbHON paboueit
OpOrpaMMbl, paclpeAes€HHbIM IO TofaM OOy4YEHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOMpPOCaM 00ydaromuecs
oOpamjaiuch HEOJHOKPAaTHO. OTO TMO3BOJSIET  OPraHU30BaTh  OBJIAJICHHE
reOMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEOBATEILHO U MOCTYIATEIBHO, C
cOOJIIO/IeHNEM TPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEACTaBICHUN 00yJarouuxcs, paclupsis U yriayomuss
e€, 00pa3yst MPOYHbIE MHOKECTBEHHbBIE CBSI3U.

[lepexon K M3y4EHUIO TEOMETPHUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3natb  ycnoBuss s AuddepeHuManud  00y4eHHUs, IOCTPOEHUs
WHANBUAYAJBHBIX 00pa3oBaTENbHBIX MPOrpaMM, 00eCNeduTh YriayOoJaEHHOE
U3y4€HUE TEOMETPUU KaK COCTaBIIOLIEH ydeOHOro npeamera « MaTtemaTikay;

HOJrOTOBUTHh OOYYaromMXCs K MPOJODKEHUI0 M3YYEHHUsS] MaTeMaTUKH C
yu€ToM BbIOOpa Oyaymied mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXTY
o0uM 1 npodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wuzydenune yuyeOHOro kypca «l'eomeTpusi» Ha YriyOJEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 kinacce — 102 gaca (3 gaca B Henemo), B 11 kinacce — 102
yaca (3 Jaca B HEZIeNO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble M IVIOCKOCTH B NIPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpPUM. Touka, TmpsAMas, IUJIOCKOCTD,
npocTpaHcTBO. lloHsATHE 00 akCMOMAaTHUYeCKOM IOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anMHOE pacnosiokeHUue IMpSAMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
NapaJuleJIbHbIE M CKpeIlMBaromecs ImpsMble. [Ipu3HaKM CKpemmBarommuXcs
npsMeIX. [lapaenbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlIeIbHbIC
IIPSIMBIE B POCTPAHCTBE, NAPAIIIENBHOCTD TPEX MPSAMBIX, IAPAIIENbHOCTD IPSIMOU
u 1uiockoctd. [lapamienbHOoe M LIEHTPAIbHOE MPOEKTUPOBAHME, HU300paXKeHHUE
¢uryp. OCHOBHBIE CBOMICTBa MapajlIeIbHOTO MpPOEKTUpoBaHUs. I300paxeHue
¢uryp B mapajieIbHON MPOEKIMH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YroOJl
MEXAY NPSAMBIMU B IIPOCTpaHCTBE. [lapasuiebHOCTE IUIOCKOCTEN: MapajuleIbHbIe
IJIOCKOCTH, CBOMCTBA IapajiesIbHbIX IIJIOCKOCTEHN. [Ipocreiimme
OPOCTPAHCTBEHHbIE ~(QUIypbl Ha IUIOCKOCTH: TETpadJp, MNapajliesenunesn,
MOCTPOCHUE CEYCHUU.

[lepneHIUKYJIAPHOCTD NMPAMOW M IUIOCKOCTH: MEPNEHAUKYJIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, IMPSAMbBIE MAPAIJICIbHBIE W IEPHECHIUKYJSAPHBIE K IIOCKOCTH,
NPU3HAK TMEPIEHANKYISIPHOCTH NPSAMOM M IUIOCKOCTH, TEOpeEMa O MPAMOU
NEPIEHUKYJIIPHON IIJIOCKOCTH. OproroHaneHoOe IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT IIPSIMOM J10 TIJIOCKOCTH, MTPOEKIIUS (GPUTYPBI HA TUNIOCKOCTh. [leprneHaukyasipHOCThb
IJIOCKOCTEN: NMPU3HAK NEPNEHAUKYISIPHOCTH ABYX ILIOCKOCTEH. Teopema o TpEx
NEPIICHIUKYJIIpax.

Yrisl B NPOCTPAHCTBE: YroJd MEXIY NPSIMOM M IUIOCKOCTBIO, JABYTPAaHHBIN
yroji, TMHENHBIA YroJl IBYTPaHHOIO yria. TpEXrpaHHBIM U MHOTOTPAaHHBIC YIJIBI.
CBolicTBa IIJIOCKUX YIVIOB MHOTOI'PaHHOrO yria. CBOMCTBA IJIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIJ1a. TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YTJIA.

MHoOrorpasHuKHu

Buapsl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, npsiMasi 1 HakJIOHHas IpU3Mbl, OOKOBasl U MOJIHASI TOBEPXHOCTh IMPU3MBI.
[Tapannenenunen, MpsAMOYIrOJIbHBIN NTapasIeNENue ] U ero ceorcTea. Kparuaimue
IyTH Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema OJiinepa. IIpocTpaHcTBeHHAas
teopema [Iudaropa. [lupamunaa: n-yronbHas nupamuja, NpaBuibHas U yceu€HHas
nupamuabl. CpoiictBa peédbep M OOKOBBIX T'paHeld MNPaBUIBLHOW MNUPAMUJIBIL.
[IpaBuibHBIE MHOTOIPAaHHHMKHW: IpaBWIbHAs MpHU3Ma WM IpaBUIbHAs NUpamMuia,



IpaBWJIbHAs TPEYrOJIbHAS NUpaMUAa U MPaBUIIbHBIN TeTpasap, Kyo. [Ipencrasienue
O MPAaBWIBHBIX MHOTOTPAaHHUKAX: OKTa3Ap, JOJEKAdAP U UKOCAIP.

Bbruncnenre 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, JAWAaroHald, YIJbl
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM IMOBEPXHOCTU MPSAMOM IPHU3MBI,
IUIOIIA/Ib OCHOBAHHM, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NIPsIMOi TTpu3Mbl. [lnomans
OOKOBOM TMOBEPXHOCTM U TOBEPXHOCTH NPABWIBHOW MHPAMHIBI, TEOpEMa O
IJIOIIAM YCEYEHHON TMPaMU/IBI.

CuMmmeTpusi B NPOCTPAHCTBE. OJEMEHTBl CHUMMETPUHM  MPABHUIIBHBIX
MHOTOTrpaHHUKOB. CHMMETpUs B NPaBUIJIBHOM MHOTOIPAHHUKE: CHMMETPHS
napaJuleJIenuIiela, CUMMETpUsS NPABUIIBHBIX IIPU3M, CUMMETPHS IPABUIBHOU
UpaMUIBIL.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJEBOI'O
BEKTOpPa, BEKTOPHl KOJUIMHEApHbIC, COHANPABJICHHBIE M  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA ¢ BEKTOPAMHU: CIOKECHHE
U BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHO)XEHHE BEKTOpa Ha
yucno. CBolicTBa clnoKeHus BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpa Ha YHUCIIO.
[lonATHEe KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio napamenenunena. TeopemMa O pas3IoKEHUM BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM ~ BekTopaM. IIpsMoyrompHass  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpA U
KOOpJIMHATAMU TOYEK. YTOJA MeXAy BekTopamu. CKansipHOE NPOU3BEICHHE
BEKTOPOB.

11 KVIACC

Tena Bpamenus

[TonsTus: UWIMHApPUYECKas TIOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
cheprudeckas TOBEPXHOCTh, OOpa3yrolue TMoBepxHocTel. Tenma BpaimieHus:
MATUHAP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. Bzanmuoe pacnonoxkenne ceps
M TUIOCKOCTH, KacaTelbHasl MJIOCKOCTh K cdepe. M300pakeHne Ten BpalieHus Ha
miockoctu. Pa3sépTka munuHapa u kKonyca. CumMmerpus chepsl U mapa.

O06bEM. OcHoBHBIE cBOWcTBAa 00bEMOB Ten. Teopema 00 o0BEME
NPSIMOYTOJIBHOTO Tapajuiesienunena v ciaeAcTBus u3 He€. OO0ObEM mpsMod U
HaKJIOHHOW TPU3MBI, ITWIHHpA, TUPaMHUIbl U KoHyca. OO0BEM IIapa W MIapoBOTO
CerMeHTa.

KoMOuHanum Ten BpalieHWs W MHOTOIpaHHUKOB. [Ipu3ma, BmucaHHas B
WINHAP, ONHMCAaHHAas OKojo uwmiauHApa. Ilepeceuenue chepbl u mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTero. [ToHATHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJIO c(epbl, cepbl, BNUCAHHON B MHOTOIPAHHUK WJIH TEJO
BpAIllCHUS.



[Lromanps MOBEPXHOCTH IWJIMHAPA, KOHYCA, TUIOMIAIb cepbl U e€ JacTei.
[TogoOue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUJIOMIAJEH IMOBEPXHOCTEH
noao0HbIX (uryp. [IpeobpazoBanue momodus, romoTeTus. Pemienue 3amad Ha
IIJIOCKOCTH € HUCTIOJIb30BAaHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnit MHOTOIPaHHUKOB U TEJ BPAIICHUS: CEYEHUS IIHJINHIpA
(mapannenbHO U TEPHEHJUKYJISIPHO OCH), CEUEHMs KOHyca (IapajuiesibHbIe
OCHOBAHMIO M TIPOXOAIINE Yepe3 BEPIINHY), CEUCHHS MIapa, METOABI TTOCTPOCHHUSI
CEUCHHI: METOJ CJIEIOB, METOJ BHYTPEHHETO MPOSKTHUPOBAHUS, METOJI TIepeHoca
CEeKYLIEH TIJIOCKOCTH.

BekTopbl 4 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTse. Onepannu HajJ BeKTopaMu. BekTopHoe yMHOXKEeHME
BeKTOpoB. (CBoOiiCTBa BEKTOPHOrO YMHOXeHHs. lIpsMoyronbHas cucrema
KoOpauHAT B mpoctpaHcTBe. KoopauHaTel BekTOpa. PasioxeHue BeKTOpa Mo
6a3ucy. KoopanHaTHO-BEKTOPHBIN METOJ] TP PEIICHUH T€OMETPUUECKUX 3a/1a4.

JIBH:KeHHSI B IPOCTPAHCTBE

JBxenus mpoctpancTBa. OtodpakeHus. JBUKEHUS M PaBEHCTBO (QUTyp.
OO6mue cBoiicTBa JBWKEHUH. BuIbl ABMKEHUM: TMapalUlelIbHBIA IePEeHOC,
IEHTpPAJIbHAsE CHMMETPHS, 3€pKajbHAs CHMMETPHs, IMOBOPOT BOKPYT TPSMOM.
[Ipeo6pazoBanus nogobust. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJbTATHBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpaxknanckoe BoCIMTaHUeE:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUN 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT0 YJI€HA POCCUHUCKOTO OOIIIECTBA, IPEICTABICHUE O MATEMAaTHYECKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, TPOIEAYD
IrPOKJIAHCKOTO  oOmiecTtBa  (BBIOOpBI,  OMpPOCHI U JPYroe), yMeHHe
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIMAMY ¥ HA3HAYEHHUEM;

2) maTpuoTH4ecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBOKEHUS K
NPOILIJIOMY U HAaCTOSIIEMY POCCUHWCKONM MaTeéMaTHUKH, IEHHOCTHOE OTHOLIECHUE K
TOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
UCIOJIb30BaHUE JTHX JOCTIKEHMM B JPYyruX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMUKHU,;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCUUCKOro Haponaa, chopMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, STUUYECKOTO MOBEJACHUS, CBI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U IESITEIbHOCTHIO YUEHOT O, OCOZHAHUE JINYHOTO
BKJIaJ]a B TIOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acreTHYecKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOUYAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 33/1a4, PEIICHU, pacCy ACHHUI, BOCIPUUMUYUBOCTH K
MAaTeMaTUYECKUM acCleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BociMTaHUE:

chOpMUPOBAHHOCTh yYMEHHSI MPUMEHSATH MAaTeMAaTHUYeCKUE 3HAHHUS B
MHTEpecax 310pOBOro u 0e3onacHoro o0pa3a KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0POBBIO (37I0pPOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXHUM 3aHITHU U
OTJIbIXa, peryisipHas (pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03JOPOBUTEIBHON €SI TENBHOCTBIO;

6) TpynoBoe BocuTaHue:

FOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTU TPYAOJIOOUs, HWHTEpeC K
paznuuHbIM  chepaM  TpopecCHOHANBLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oyaymield mpodeccud W Ppeaqu30BbIBAaTh COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MAaTreMaTHU4eCKOMY  OOpa3oBaHUI0 U



caM0ooOpa30BaHUIO Ha TMPOTSKEHUU BCEU MKU3HU, TOTOBHOCTh K aKTUBHOMY
YYACTHIO B PEIICHUY MPAKTUYECKUX 3a7a4 MATEMATHYECKOW HAITPABICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  AKOJOTUYECKOW KYJIbTYpbl, TMOHMMAHUE BIUSIHUS
COLMAIbHO-3KOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHUE MPUPOIHOW M COLHATBLHOU
Cpelibl, OCO3HAHME TII00ATILHOIO XapaKkTepa YKOJIOTHYECKUX MpobJieM, OpUeHTAIUs
HAa TPUMEHEHME MaTEMAaTHYEeCKUX 3HAHUW MJI1 pelnieHus 3aaad B 00JacTu
OKPYXKArollled Cpeapl, IUIAHUPOBAHUE IIOCTYNIKOB W OLEHKH HX BO3MOKHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMaHHE MaTeMaTHYeCKOM
HAyKH Kak chepbl 4eTOBEUECKOU AeATETLHOCTH, STANOB €€ Pa3BUTHS M 3HAUUMOCTH
JUISL Pa3BUTHS LIUBUJIM3AIIAH, OBJIAJICHUE SA3BIKOM MATEMAaTHUKU M MAaT€MaTUYE€CKOM
KYJIbTYpOU KaK CPeACTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYILIECTBIATH IMTPOEKTHYIO
U UCCJIEIOBATEIbCKYIO 1€ TEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe 1elicTBUS

ba3oBble JJoruueckue a1eiCTBUS:

BBIABJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTHUYECKHX
OOBEKTOB, TMOHATHUHA, OTHOIICHUN MEXIYy MOHATUSAMH, (OPMYIUPOBATH
OTIpe/ICIICHHs] TIOHATHUM, YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBAHUS JJ1s1 00OOIIECHUS U CPAaBHEHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAIN3a;

BOCIIpUHMMATh,  (HOpMyaMpoBaTh W  NPeoOpa3OBBHIBATH  CYKIICHUS:
yTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IUHUYHBIC, YaCTHBIC U OOIIUE, YCIOBHBIE;

BBIABJISITH MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEPXKICHUSX, MpEHJiaraTh KPUTCPUHU IS
BBIABJICHUS 3aKOHOMEPHOCTEHN 1 MPOTUBOPECUUI;

JIeNIaTh BBIBOJABI C HCIIOJb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
VHAYKTUBHBIX YMO3AKIFOUCHUN, YMO3AKJIOUECHUM 10 aHAJIOTHH;

MMPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsIMBIE ¥ OT MPOTHUBHOI0), BLICTPAMBATh apryMEHTAIUI0, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKJIECHUS U BHIBOJIBI,

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajauud  (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHHUS, BRIOMPaTh HanboJIee MOAXOASIINN ¢ YIETOM CaMOCTOSITEIILHO
BBIJICJICHHBIX KPUTEPUER).

ba3oBble ucciaenoBarelbCKue 1eMCTBHS:



HCIIOJIb30BaTh BOIPOCHI KaK HCCIICAOBATEIBCKANA HHCTPYMEHT ITO3HAHWSI,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHUBOpPEYHE,  MpodIiIEeMY,
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH
CBOIO ITO3HIUIO, MHCHUE;

MIPOBOJIUTh CAMOCTOSITEILHO CINITAHUPOBAHHBIA YKCIIEPUMEHT, UCCICIOBAHNE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, IBIICHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBICHUSIMH, TIPOIIECCaMU;

CaMOCTOSITENTLHO (POopMyNIMpoBaTh 00OOIIEHUS] W BBIBOJBLI MO PE3yJibTaTaM
NPOBEAEHHOTO  HAOJIOJNCHUS, HWCCICAOBaHHWS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJTYYECHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKkKe BbIJIBUraTh
MPEATNONIOKEHUS O €r0 PA3BUTHUU B HOBBIX YCJIOBUSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH J€PUIIUTHI MHDOpPMAIIMK, TaHHBIX, HEOOXOAMMBIX Il OTBETa Ha
BOTIPOC U JJIS PENIICHHUS 3a7a4H;

BBIOMpaTh UH(POPMAIIUIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAIM3UPOBATh,
CHUCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIMIO Pa3IMIHBIX BUJIOB U (hOpM
MIPE/ICTABIICHNUS,

CTPYKTYypUpOBaTh HH(OOpPMAIIUIO, MPEACTaBIATh €€ B pa3iIMYHBIX (Popmax,
WJLTIOCTPUPOBATh IpaduueCcKu;

OIICHUBATh HaJIEKHOCTD nHpopMaIu 1o CaMOCTOSITEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHMKAaTHMBHBIC YHHBEpPcaIbHbIe Y4eOHbIe 1eiicTBUs

Oowmenue:

BOCTIPUHUMATh U (JOPMYIHUPOBATH CY)KJICHUS B COOTBETCTBUH C YCIOBHUIMHU U
LEJIIMU OOLIEHMUS], ICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOKO TOUKY 3PEHUS B YCTHBIX
M THUCBMEHHBIX TEKCTAX, [JaBaTb IIOSCHEHUS IO XOAY pELICHHUS 3aJauy,
KOMMEHTHPOBATH IMOJTYyYECHHBIA PE3YJIbTAaT;

B X0/l OOCYXKIEHMsI 3aJlaBaTh BOMPOCHI MO CYHIECTBY OOCYKIAEMOU TEMBI,
mpoOJeMbl, pPEAaeMOil 3aJayd, BBICKA3bIBaTh WJEH, HAILIEJIEHHbIE Ha IOHMCK
pelIeHus, COIIOCTABIATh CBOM CYXKICHUSA C CYKICHHUAMHU JPYIMX YYaCTHUKOB
Uanora, oOHapyXKMBAaTh Pa3IMuM€ M CXOACTBO MO3MIMH, B KOPPEKTHOU (opme
(opMynHpOBaTH pa3HOIIACHUsl, CBOM BO3PAKECHMUS;

IIPEACTABIATh PE3YJbTAThl PEIICHUS 3a1a4yd, YKCIIEPUMEHTA, UCCIEAOBaHNUs,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATH (OpMAT BBICTYIUIEHHS C Y4YETOM 3ajay
IPE3EHTAlMU U OCOOEHHOCTEN ayIuTOPHHU.

PeryasiTuBHbIE YHUBepPcAJIbHbIE YUeOHbIE el CTBUS
Camoopranuzanus:



COCTaBIIAATh IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIICHUs ¢
y4€TOM HUMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBIH HHTE/JIEKT:

BJIQJICTh ~ HABbIKAMM  TIO3HABATENIHHOM  peQIeKCHHU  KaK  OCO3HAHUS
COBEPITAEMbIX JEUCTBUA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJICTh
crocobamMu CaMOINPOBEPKH, CAMOKOHTPOJSI Tporecca M pe3ysbTara pPeIIeHUs
MaTeMaTHYEeCKOH 3aJ1a4H;

MPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH IMPH PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTHUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa 1I€JId U YCIOBUAM, OOBSICHSATH IPUYUHBI
TOCTIKEHUS WM HEJIOCTIKEHHS PE3yJIbTaTOB JESTEILHOCTH, HAXOIUTh OIITHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas 1eATEJIbHOCTD:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBUIYaTbHOM
paboOThl TpU pelIeHWH Y4EeOHBIX 3ajlad, NPUHUMATh IeJIb COBMECTHOM
JESTENBHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, PaCIpEaeiiTh
BUJIBI pabOT, IOrOBapUBaTHCA, 00CYXK/IaTh MIPOIIECC U pe3yIbTaT padoThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIIOACH;

y4acTBOBaTh B TPYMMOBHIX (opMax paboThl (0OCYkIeHMs, OOMEH MHEHH,
«MO3TOBBIC MTYPMBD) U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI 1 KOOPAUHUPOBATH
CBOM JICWCTBHSI C IPYTUMHU YJICHAMH KOMaH/IbI, OIICHMBATh KA4E€CTBO CBOETO BKJIa/1a
B OO TPOAYKT MO KPUTEpUsIM, CHOPMYIMPOBAHHBIM  y4aCTHUKAMU
B3aMOJICHCTBUSI.

ITPEAMETHBIE PE3YJIbTATDBI

K koniy 10 knacca oOyJaronuiicss HaydnuTcs:

e CBOOOIHO ONEPUPOBaTb OCHOBHBIMU MOHATHUSMH CTEPEOMETPUU IIPU
PEILIECHNUH 33/1a4 U [TPOBEICHUH MATEMATHUYECKUX PACCYX IACHUM;

e IIPUMEHATH AKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX IIPU PELICHHUH
reOMETPUYECKUX 33/1a4;

e KJIAacCU(QUUMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MMPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B TPOCTPAHCTBE;

e CBOOOJHO OINEpUPOBATh TMOHATUSMHU, CBSI3aHHBIMM C YIJlaMd B
IIPOCTPAHCTBE: MEXKIAY HNPSIMBIMHU B TNPOCTPAHCTBE, MEXAY MNPSIMOU U
IJIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMU, CBI3aHHBIMH C MHOTOTPaHHUKAMU;



e CBOOOJHO pAacloO3HaBaTh OCHOBHBIE BHJABI MHOTOTPAHHHUKOB (MpHU3Ma,
nupamuza, NpsMOYroJIbHbIN MapajUieNenumen, Kyo);

e KiIaccuuIMpoOBaTH  MHOTOTPAHHHUKH, BbIOMpass  OCHOBaHUA  JUJIS
KJIaccu(puKauu;

e CBOOOJHO OMNEPUPOBATH TOHSTHSMHU, CBSI3AHHBIMU C  CEYCHHEM
MHOTOTPaHHUKOB TIJIOCKOCTBIO;

e  BBITIOJHATH napasuieibHOe, [IEHTPAJIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHKE (PUTYP Ha IIOCKOCTH, BHITIOJIHATH N300paXkeHus (GUryp Ha
TIOCKOCTH,

e CTPOUTH CEUCHUS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMU, BBITIOJIHSITH
(BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTBIX O0BEMHBIX (DUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAHHUKOB  (MpU3Ma,
nupamMujia), FeOMETPUUYECKUX Tell ¢ TpUMEHEHUEM (HOpMYT;

e CBOOOJIHO OMEPUPOBATH MOHATUSIMH: CHMMETPHS B MPOCTPAHCTBE, LIEHTD,
OCb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (PUTYpHI;

e CBOOOJHO OINEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATDH JICUCTBUS HAJl BEKTOPAMU;

e pemarh 3aJa4d Ha JIOKa3aTelbCTBO MAaTEMaTHYECKHUX OTHOIICHHHA W
HAXO0XJICHUE TEOMETPUUYCCKUX BEJTMUHH, TPUMEHSSI U3BECTHBIE METOIbI TIPH
pCIICHUH MaTEMaTHYECKUX 3aJlad TOBBIMICHHOTO W BBICOKOTO YPOBHS
CIIO’)KHOCTH;

e TMPUMEHATH TMPOCTEUIINE TPOrPAaMMHBIC CPEICTBA H  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPY PEIICHUH CTEPEOMETPUUYECKHUX 3a/1aY;

e WU3BJEKaTh, MPEOOpPa3OBbIBATh W HWHTEPIPETUPOBATH HMH(POPMAIHUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, NpenCcTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMCHATH TIONyYCHHBIC 3HAHUS HA TIPAKTUKE: CpaBHUBATH W
aHAJIM3UPOBATh peajibHbIE CUTYallMW, NMPUMEHATh M3yYEHHBIC IMOHSATUSA B
mporiecce IMOHMCKa pEIIeHHs MaTeMaTH4ecKH  Cc(hopMylInpoBaHHOMN
mpo0JIeMbl, MOJIETMPOBATh PEAbHbIC CUTYallMM Ha $I3bIKE T'E€OMETPUU,
UCCIIEZIOBATh MTOCTPOEHHBIE MOJIETHN C MCIOJIb30BAaHUEM I€OMETPHUUECKHX
MOHATHI M TEOpeM, ammapara aiareOpbl, pemiarb MPaKTHUYECKHE 3aadH,
CBSI3aHHBIC C HAXOXKJCHUEM T€OMETPUUYECCKUX BEIIHYUNH;

e UWMETh TPEICTAaBICHUS 00 OCHOBHBIX JdTamax pa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTH (yH/IAMEHTA Pa3BUTHSI TEXHOJIOTHA.

K konmy 11 kiacca odyvaromuiics HayqduTCs:



CBOOOJTHO OMEPUPOBATH MOHATHIMH, CBS3aHHBIMU C IIMIMHAPHYECKOMH,
KOHUYECKOM U c(epuyeckoil MOBEPXHOCTSIMHU, OOBACHATH CHOCOOBI
MOJIYYEHHUS;

OIEpUPOBATH MOHATUSAMH, CBA3AHHBIMH C T€JIaMU BPAILICHUS: LIHIUHIPOM,
KOHYCOM, c(hepoil U mapom;

pacrno3HaBaTh Tejla BpaimleHus (IWIMHIAP, KOHYC, cdepa U 1map) H
OOBSICHATH CIIOCOOBI MOTYYEHUS TE BPALLCHUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PacIojokeHne chepbl U IIOCKOCTH;
BBIUUCIISITh BETUYMHBI JJIEMEHTOB MHOTOTPAHHUKOB W TENl BpaICHUS,
00BEMBI M TUIOIIAIM MOBEPXHOCTEH MHOTOTPAaHHUKOB U TE€J BpallCHUS,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (HopMYyT;

CBOOOZIHO ONEPUPOBATH MOHATUSIMH, CBA3AHHBIMU C KOMOMHAIUSMU TEJ
BpallleHUs 1 MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIHUCAaHHBIA B chepy u
OMMCAaHHBIA OKOJIO cepshl, cepa, BIUCaHHAS B MHOTOTPAHHUK WITU TEJO
BpalllCHHS;

BBIYKCIIATh COOTHOILICHUS MEXKIY IJIOMAASIMU MOBEPXHOCTEH U 00bEMaMHU
ITOJIOOHBIX TEJT;

n300pakaTh U3y4aeMble (DUTYpPBI, BBINOJHATH (BBIHOCHBIC) IIJIOCKHE
YEpTEXKU U3 PUCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUSI TEJl BPAILICHMUS;

U3BJIEKaTh, WHTEPIPETUPOBATh M MpPeoOpa3oBbIBaTh HH(pOpMaLHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, TMpPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH MOHSITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH ONEPALUU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
peliaTh reOMETPUYECKUE 3a7]a4K Ha BEIYUCICHUE YTITIOB MEXKIY MPSIMBbIMU U
MJIOCKOCTAMM, BBIYUCICHUE PACCTOSSHUN OT TOYKH 10 TNIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a NPU PELLIECHUN;
CBOOOZIHO OMEpUPOBaTh TMOHATHUSIMH, CBSI3aHHBIMU C JIBJKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUN;

BBITIONTHATh HM300paXEHUS MHOTOIPAHHUKOB W TeJ BpallleHHs Mpu
NAapAJIEIBHOM  IIEPEHOCE, LEHTPAIBHOM CUMMETPUHM, 3€PKaJbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUThH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAILICHUS: CCUCHHS IUIMHAPA
(mapanienbHO U MEePIeHAUKYISIPHO OCH), C€YeHUs KoHYyca (TapasuiesibHbIe
OCHOBAHHIO U NIPOXOASIINE YEPE3 BEPIINHY), CEUECHUS 111apa;
UCIIOJIb30BaTh METOABI MOCTPOCHHSI CEYEHUH: METOJ CJIEN0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHNUS;

NPUMEHATh T€OMETPUUECKHE (DAKTBI ISl PEIICHHUS] CTEPEOMETPUUECKUX
3a1a4, MPEANOIaralolluX HECKOJIBKO WIaroB pEIIEHUs, €CIIM YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOM U HESIBHOH (hopme;

pelarh 3aJadyd Ha JI0Ka3aTelbCTBO MAaTeMaTHYECKUX OTHOLIEHHH |
HaXO0XJAEHUE Fr€OMETPUUECKUX BEJINYNH;

NPUMEHSATh MPOrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CUCTEMBI IIPU PEIIEHNUN CTEPEOMETPUUECKUX 3a/ay;

MPUMEHSTH MOJYyYEHHbIEC 3HAHUS Ha ITPAKTUKE: CPABHUBATH, AHATIU3UPOBATh
U OLICHMBAaTh pEAJbHBIE CHUTYallUH, MPUMEHATh H3YYEHHBIE TOHATHS,
TEOpPEMBI, CBOWCTBA B IIPOLECCE IOMCKA PpEUIEHHUS MaTEeMaTHYECKU
chOopMyIMPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh peajbHbIE CUTYallUd Ha
A3BIKE TEOMETPUH, UCCIEA0BATh OCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM
reOMETPUYECKUX TOHSATUH M TeopeM, arrmapara aiareOpbl, pelarb
MPAKTUYECKUE 3aa4H, CBSI3aHHBIE C HAXOXICHUEM TI€OMETPHYECKUX
BEJIMYNH,;

UMETh NPEJCTaBI€HUsI 00 OCHOBHBIX J3Talax pa3BUTUS T€OMETPUM Kak
COCTaBHOM YacTH ()yHIAMEHTA Pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Konrponbnere | - Mpaxririeckue o0pa3oBaTesbHbIE
padoThI padoThI pecypent
1 Bsenenue B ctepeoMeTpuio 23 1
5 B3auMHoe pacnosoxeHue NpsmMbIx B 6 !
IIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IUIOCKOCTEN B g
IPOCTPaHCTBE
4 HepneHnmfyns[pHocn) MPSIMBIX U 25
IJIOCKOCTEN B IPOCTPAHCTBE
VYrisl U paccTOSHUS 16 1
MHororpaHHUKH 7 1
BekTopsl B ipocTpaHCcTBE 12
g HOBTOE)GHI/I@, 0000IIleHNE U CHCTEMATH3AIIUS 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 1/ HaunmeHoBaHue pa3iesoB H TeM Kourpossupie | paxruseckie (uugposbie)
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI pecypesI
1 AHanuTu4eckas reoMeTpus 15 1
) [ToBTOpEHUe, 0606meH1:Ie u s |
CHUCTEMaTH3alMsl 3HAHUM
3 O0BEM MHOTOrpaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomaay mMOBEPXHOCTH U 0OBEMBI 9 |
KpYTJIBIX TeN
6 JIBM>KEeHUS 5 1
7 [ToBTOpenue, 0606meHI/UIe u 17 5
CHUCTEMaTH3allMsl 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

KourpoJsbHbie
Bcero P
padoThI

IIpakTnuyeckue
padoThI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
nupposbIe
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE ITpaBUiIa N300paKeHUs Ha
PHUCYHKE IJIOCKOCTH, MapalleIbHbIX
HPSAMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka

[TonsTHs cTepeoMeTpun: TOUKa, psAMas,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
IpaBuIia N300pakeHUsI Ha PUCYHKE
IIJIOCKOCTH, NapaJlJICIbHBIX ITPAMBIX
(OTpe3KOB), CepeIUHBI OTPE3Ka

[TonsTus: nepecekaromyecs MIOCKOCTH,
HepeceKaroNnecs mpsiMasi ¥ MI0CKOCTb;
MOJIyTIPOCTPAHCTBO

[TonsTus: mepecekaronyecs MiIOCKOCTH,
nepeceKaronmecs npsaMas 1 II0CKOCTb;
HOJYIIPOCTPAHCTBO

MHororpanHUKH, H300paxeHue
MIPOCTEUIINX MPOCTPAaHCTBEHHBIX (PUTYP,
HECYIECTBYIOLIIUX 0ObEKTOB

MHororpaHnHUKH, H300pakeHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOTINX 00bEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBBIE
CIIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUN U TIEPBBIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIC
cnenctBus 3 HUX. CrrocoObl 3a1aHus
MPSIMBIX U TMJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaYeHUsI IPSAMBIX U IIJIOCKOCTEN

10

N300paxenne cedeHnii mupaMusl, Kyoa
U MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 X
pEbpa. M3o0pakeHue nmepecedeHust
MOJYyYEHHBIX MJIOCKOCTEH.
PackpammBanve NOCTpOEHHBIX CEUEHUM
pa3HBIMHU [[BETAMU

11

N3006paxenne cedeHni mupaMusl, Kyoa
U TIPU3MBI, KOTOPbIE MIPOXOJAT Yepe3 Ux
pEbpa. N300pakeHue nmepecedeHust
MTOJIY4ECHHBIX IJIOCKOCTEH.
PackpammBanye NOCTPOCHHBIX CEUECHUM
Pa3HBIMH [[BETAMHU

12

N3006paxenne cedeHnii mupaMusl, Kyda
U MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 uX
pEbpa. N3o0pakeHue nmepecedeHus
MOJYyYEHHBIX MJIOCKOCTEH.
PackpammBanve NOCTpOEHHBIX CEUEHUM
pa3HBIMHU [[BETAMU

13

N300paxenne cedeHnit mupaMusl, Kyoa
U NIPU3MBI, KOTOpBIE IIPOXOIAT YEePE3 UX
pEbpa. N300pakeHue nmepecedeHust




ITOJIY4E€HHBIX IJIOCKOCTEH.
PackpammBanve NOCTpOECHHBIX CEUEHUM
Pa3HBIMH LIBETaMU

14

Merton ciiefoB A IOCTPOEHUS CeUeHUI

15

Merton ciie0B s TOCTPOCHUS CeYeHHM.
CaoiicTBa nepeceyeHuil NpsMbIX U
IIJIOCKOCTEN

16

Merton cnenoB sl HOCTPOEHUSI CEYEHUM.
CBoiicTBa nepeceueHui MpsMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuennii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aMKCh IIaroB
MTOCTPOCHUS

18

[Toctpoenue cedenuit B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX UEpPTEXEH U 3aMuch 1IaroB
MOCTPOCHUS

19

[TocTpoenune ceueHnii B mupamue, Kyoe
1o TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh 111aroB
IIOCTPOEHUS

20

[TocTpoenue cedyenuit B mupamuze, Kyoe
no TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX UEPTEXEH U 3aMKCh LIaroB
MIOCTPOEHUS




21

[ToTOpeHue mianumerpuu: Teopema o
MIPONOPIIMOHATIBHBIX OTpe3Kax. [logodue
TPCYroJILHUKOB

22

[ToBTOpenue mnannmerpun: Teopema
Menenas. PacueTsl B ceueHHAX Ha
BBIHOCHBIX uepTekax. Mictopust pa3BUTHS
MJITAHUMETPUH U CTEPEOMETPUH

23

Kourponsuas padora " AKCHOMEI
p p
crepeomerpun. CeueHus"

24

B3anMHoe pacrionokeHue npsmMbIX B
npoctpaHcTBe. CKpelnBaroumecs
npsimble. [Ipu3Haku ckpeluBarommxcs
npsameix. [lapannensHbie npsMbie B
MIPOCTPAHCTBE

25

Teopema o0 Cy1IeCTBOBAaHUH 1
€IMHCTBEHHOCTHU NPSIMON NapasuleTbHON
JTAHHOW MPSMOM, TPOXOISIIEH yepe3
TOYKY NPOCTPAHCTBA U HE JIeXkKalllel Ha
JlAaHHOM npsiMoH. JIlemma o nepecedyeHnn
MapajuIeIbHBIX MPAMBIX IIIOCKOCTBIO

26

[TapannensHOCTH Tpex NpsAMbIX. Teopema
0 TpEX mapajuie’bHbIX NpAMBIX. Teopema
0 CKPEIIMBAIOIINXCS MPSMBIX

27

[TapannenbHOE TPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MapaJIEIbHOT O
npoekTupoBanus. M300pakeHne pa3HbIx
¢buryp B napauiesIbHOW NPOEKINH




28

LenTpanbHas npoekuus. Yroiu ¢
COHAIPaBJICHHBIMU CTOPOHAMHU. YTOJ
MEX]y IPSMBIMU

29

3ajgadu Ha TOKa3aTEeILCTBO U
HCCIICHOBAHNUE, CBI3aHHBIC C
PACITIOJIOKCHUEM IIPSAMBIX B
MPOCTPAHCTBE

30

[TonsTHSA: MapaIeIbHOCTh IPIMON U
IJIOCKOCTH B IpocTpaHcTse. [Ipusnak
MapajuIeIbHOCTH MPSIMOM U INIOCKOCTH.
CBolicTBa MapajuIeaIbHOCTH IPSIMON U
IIJIOCKOCTH

31

I'eoMerpuyeckue 3a/1auu Ha BEIYUCIICHUC
Y J0Ka3aTeIbCTBO, CBSA3aHHBIC C
NapajuieIbHOCTBIO IPSAMBIX U
TJTIOCKOCTEH B TPOCTPAHCTBE

32

[TocTpoenue ceueHus, IpOXOAAIIErO
yepes JaHHYIO NPAMYIO Ha YEPTEkKE U
NapajuIeaIbHOr 0 Ipyroy npsimoi. Pacuér
OTHOLICHUI

33

[TapaniensHas mpoeKus, IpUMEHEHH e
JUIs IOCTPOEHUS CeUeHUl Kyba u
napasenenunena. Coiicrea
napasuiesienuIea U MpU3Mbl

34

[MapannensHble mockocty. IIpuzHaku
HapajyIeNIbHOCTH JBYX INIOCKOCTEN

35

Teopema 0 napasienabHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOAAILEH Yepe3 TOUKY, HE




MPUHAISKAILYIO TaHHOW INIOCKOCTH U
CJIEICTBUS U3 HEE

36

CBolicTBa MapasuienbHbIX INIOCKOCTER: O
MapajuIeIbHOCTU MPSIMBIX ITepeceyeHus
IIpU NIepecedeHH IBYX MapauleIbHbIX
IIOCKOCTEN TPEThEM

37

CaoiicTBa napaienbHbIX III0CKOCTEH:
00 oTpe3Kax napajuieiabHbIX MPSIMBIX,
3aKIF0YEHHBIX MEXAY NapajuIeIbHbIMU
IJIOCKOCTSAMM; O IIEPECEYEHUH MPSIMOU C
JBYMS IapAJUIEIbHBIMH IUIOCKOCTSMU

38

[ToBTOpenue: Teopema ITudaropa Ha
IIJIOCKOCTHU

39

[ToBTOpEHUE: TPUT OHOMETPHUS
MPSIMOYTOJIBHOTO TPEYT OJIbHUKA

40

CBoiicTBa Ky0a ¥ IPSIMOYTOJIbHOTO
napaJuiesenunena

41

Brruncnenue qMH OTpe3KOB B Ky0e U
MIPSIMOYT OJIBHOM TapalIeIIeIUIeNe

42

IlepneHIUKYyIIpHOCTE IPAMON U
mockoctu. [Tpusnak
NEepIEeHIUKYJIIPHOCTH IIPSIMON U
IJI0CKOCTHU

43

[lepnenaAMKyIAPHOCTD IPSIMON U
mockoctu. [Ipu3Hak
MIEPIEHANKYJIIPHOCTH IPSIMON U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAaHHH U
€/IMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH

4 4yepe3 TOUKY IPOCTPAaHCTBA U
NIEPIEHANKYJIAPHON K IIIIOCKOCTH

45 [I1nockocTy U nepreHIuKyIIpHble UM
MpsIMbIE€ B MHOT'OI'PaHHUKaX

46 [InockocTy U neprneHIuKyIIpHble UM
IPsIMbIE€ B MHOT'OI'paHHHUKaX
[lepnenauKyIsp ¥ HAKIIOHHAS.

47 [locTpoenue nepneHauKyIApa U3 TOUKU
Ha IPSIMYIO
[lepnenavKynsp ¥ HAKJIIOHHAS.

48 [TocTpoenue nepneHauKyIsApa U3 TOYKU
Ha IpAMYIO

49 Teopema o TpEX MepreHIUKyIIpax
(mpsimast 1 0OpaTHAas)

50 Teopema o Tpéx neprneHauKyIspax
(mpsimast 1 0OpaTHas)

51 Yron Mex1y CKpemMBarOIMMUCS
IPSIMBIMU
[Touck nepneHAuKyYJISIPHBIX NPSAMBIX C

52 ITOMOUIBIO MEPIEHAUKYISAPHBIX
IIJIOCKOCTEN

53 OpToroHajibHO€ MPOESKTUPOBAHUE
[Toctpoenue ceuenuit Kyda, mpuU3MBbl,

54 MPaBUJIbHOM MUPAMUJIBI C TOMOIIBIO

OpPTOTrOHAJIBHOW MPOEKLIUH




55

[Toctpoenue ceuenuit Kyda, mpuU3MBbl,
MPaBUJIHLHOM MUPAMUIBI C TOMOIIIBIO
OpTOTOHAJIBHOW MPOEKIINU

56

CummeTpus B IPOCTPAHCTBE
OTHOCHTEIBHO II0cKOoCTH. [Timockoctn
CUMMETpPHiIl B MHOT OTpaHHUKaX

57

[Ipu3Hak neprneHIuKyJIIpPHOCTH PSIMOU
U IUIOCKOCTH KaK CJIEICTBUE CHMMETPHUH

58

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacyér
paccTosIHUM OT TOYKH J10 MIOCKOCTH

59

[IpaBunbHBIE MHOTOrpaHHUKH. Pacuér
pPacCTOSIHUM OT TOYKH J10 MIOCKOCTH

60

Crioco0ObI Oy CTHTH MEPHIEHIANKYISPHI:
CUMMETpPHS, CIIBUT TOUKH IO
MapauieaIbHON TPSIMOKN

61

CrBur 1o HenapasieIbHON IPSIMOH,
W3MEHEHUE PaCcCCTOSHUN

62

KonTtponbphas pabora "B3aumuoe
pacIooKEHUE NPSAMBIX U IIJIOCKOCTEN B
npocTpaHcTBe"

63

[ToBTOpEHHKE: Yroyl MeXAy NPsAMBIMUA Ha
IIJIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHUE: YTOJI MEXKTY
CKPEIIMBAOIIMMUCS MPSIMBIMU B
MPOCTPAHCTBE




65

['eomeTpuyeckne MeToabl BBIYUCICHUS
yIijla MEXY IPSIMBIMU B
MHOTI'OTpaHHHUKAaxX

66

JIByrpanHsbIil yros. CBOMCTBO JMHEHHBIX
YIJ10B JBYTPAHHOIO yIJia

67

[TepnenauKynspHBIE IIIOCKOCTH.
CaoiicTBa B3aUMHO IEPIEHIUKYIISIPHBIX
IJIOCKOCTEHN

68

[Ipu3Hak nepreHIuKyJJIspHOCTH
TIOCKOCTEN; TEOpEMa O MPSIMOU
nepeceueHus IByX IIOCKOCTEN
NEepIEeHIUKYJIIPHBIX TPEThEH MIIOCKOCTU

69

[IpsimoyronbHbIi napasnenenunes; Kyo;
HU3MEPEHNUs, CBOMCTBA MIPAMOYIOJIBHOIO
napajuleenunena

70

TeopeMa 0 InaroHalim nmpsMoyroJibHOro
napamuieiacnumneaa u CaCacTBuc u3 Heé

71

CTCpGOMeTpI/I‘IeCKI/Ie W IIPUKJIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PaCIoOIOKCHUEM NIPSAMBIX U IMJIOCKOCTU

72

HOBTOpeHI/Iei CKPCIIMBAOIIUCCA
IMpsAMBIC, ITapaJIJICIIbHBIC IIJIOCKOCTH B
CTaHJapPTHBIX MHOT'OI'PAHHHUKAX

73

[Tapa napanienbHbIX INIOCKOCTENH Ha
CKPEILUBAOLINXCS IPSIMBIX, PACCTOSHUE
MEX]ly CKPELIUBAIOLIMMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIHIX




74

PaccrosiHue oT TOUKHM 10 TIIOCKOCTH,
paccTosiHue OT MPSIMOU 10 TIOCKOCTH

75

Brruucnenne paccTosHUN MEXIY
CKPEIIMBAOIIMMUCS MPIMBIMH C
ITOMOILBIO MTEPIEHANKYIISIPHON
IIJIOCKOCTH

76

TpéxrpaHHbIN yroi, HepaBeHCTBA [
TPEXIPaHHBIX YIiIoB. TeopeMa
[Tugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO yTJla

77

DneMeHThl chepruuecKoil TEOMETPUH:
reojie3nuecKrue TMHUHU Ha 3eMiie

78

KonTtponwsnas padora "Yrisl u
paccrostHus"

79

Cucrematu3anus 3HaHUH
"MHOrorpaHHUK U €ro JeMEeHTHI"

80

[Inpamuna. Buasl nupamun. [IpaBunbHas
nupamuaa

81

[Ipusma. [IpsimMast © HaKJIOHHAS IPU3MBIL.
IIpaBuibHas npusma

82

[Ipsimoit mapasuienenumnern,
MPSIMOYTOJIbHBII Mapasuienenunen, Kyo

83

Brimykibie MHOrOrpannuku. Teopema
Ditnepa

84

Boinykiibie MHOrorpannuku. Teopema
Oinepa. [IpaBuibHbBIE 1
MOJTyTIpaBUJIbHbIE MHOT' OTPaHHUKH

85

Kontponbsnas padora "MHororpanHuku"




Ilonsarue BCKTOpa Ha IJIOCKOCTH U B

86 1
MIPOCTPAHCTBE
87 CyMMa BEKTOPOB 1
88 Pa3Hocth BeKTOpOB 1
89 [IpaBuno napannenenumnena 1
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa mo 6azucy Tpeéx
91 BEKTOPOB, HE JISKAIINX B OJTHON 1
IJIOCKOCTHU
92 CkansipHoe npou3BeIEHUE 1
93 Brruncnenue yria Mexay BEKTOpamH B |
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1aun ¢ BEKTOpaMu 1
95 [Ipocrelimue 3aga4u ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1aun ¢ BEKTOpaMu 1
97 [Ipocrelimme 3aga4u ¢ BEKTOpaMHu 1
98 O06o01mIeHre U cCHCTeMaTH3aIus 3HAHUN 1
99 O06o0meHne u cucTeMaTH3aIus 3HaHu| 1
100 Hrorosast KoHTposIbHAS paboTa 1
101 Wrorosas koHTpoJbHas paboTta 1
102 O0001Ie e U cucTeMaTu3anys 3SHaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne Mara uugposbie
Tema ypoka Konrpoasbnsie | IlpakTuyeckue
n/n Bcero u3y4yeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
IToBTOopenune temsl "KoopanHaTs!
1 BEKTOpa Ha MJIOCKOCTHU U B 1
npocTpaHcTBe"
) IToBTOpenue temel "CkassipHoe |
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Tembl "Briuncnenue yria 1
MEXy BEKTOpaMH B IpocTpaHcTBe"
4 IToBTOpeHne TeMbl "Y paBHEHHE NIPSMOH, |
MpoXoAsIel yepes JiBe TOUKu"
5 VYpaBHEHHE NJI0CKOCTH, HOPMAJIb, |
YPaBHEHME MJIOCKOCTH B OTPE3KAX
6 YpaBHEHU € TIIOCKOCTH, HOPMAJIb, |
YPaBHEHME IUIOCKOCTH B OTPE3KaAX
7 BekTopHoe npousBeneHue 1
g JIuneiiHble HEPABEHCTBA, JIMHEHHOE 1
IIPOrpaMMH POBAHUE
9 JIuHeliHble HEpAaBEHCTBA, TUHEWHOE |
MIPOrpaMMH POBAHUE
10 AHaJIUTHYECKHE METO/IBI pacyéra yria |
MEXITy IPSMBIMH B MHOTOT PAHHHKAX
1 AHanMTUYECKUE METO/IbI pacuéra yria 1

MCKAY IIJIOCKOCTAMH B MHOT'OI'PAHHUKAX




dopmyiia pacCTOSIHUSA OT TOYKH 10

12 IJIOCKOCTU B KOOpAMHATAX

13 HaxoxxaeHnue paccTosSHUN OT TOUKH J10
MIJIOCKOCTHU B KyOe

14 Haxoxxenue paccTosiHui OT TOYKH 10
IJIOCKOCTH B IPaBUIJIBHOM NMUpaMUae

15 KontponeHas pabora "AHanmuTuueckas
reomeTpus"

16 CedeHust MHOT OTpaHHHUKOB:
CTaHJApPTHbIE MHOI'OI' PAHHUKH

17 CeueHusi MHOTOI'PaHHUKOB: METOJ
CIIeJI0B
CeueHust MHOT OTpaHHHUKOB:

18 CTaHJAPTHBIE IUIOCKOCTH, IIEPECEUEHNUS
HPSIMBIX U MJIOCKOCTEN

19 [TapannenbHble IPAMbIE U IJIOCKOCTH:
napajuieIbHbIEC CEUECHUS

20 [TapannenbHbIe TPIMbIE U MTJIOCKOCTH:
pacy€Tr OTHONICHU I
[TapanienbHble IPSIMbIE U MIJIOCKOCTH:

21 YIJIBI MKy CKPEIIUBAIOIIMMUCS
MPSIMBIMU
[TeprienaAuKyIpHBIE TPIMbIE U

2 IUIOCKOCTH: CTaHAAPTHBIE apbl

MEePHEHIUKYJISIPHBIX TIJIOCKOCTEN U
MPSIMBIX, CHAMMETPUHA MHOTOI'PAHHUKOB




23

IlepneniuKyIIsIpHBIE IPAMBIE U
IIJIOCKOCTHU: TEOpPEMaA O TPeX
MEPIICHIUKYJIAPax

24

IlepnenaukysipHbIE IPAMBIE U
MJIOCKOCTHU: BBIYMCJICHUS IJIUH B
MHOTOI'paHHHUKaX

25

[ToBTOpeHnue: muomaau
MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIs1
MJI0IAAeH, COOOpaXkeHus Moa00us

26

[ToBTOpEHHME: TIOMIAAN
MHOT'OYTOJIbHUKOB, (DOPMYJIbI JIJIs1
MJIOMIAACH, COOOpaXKEHUs MOT00us

27

IToBTOpEHue: miIomanu
MHOT'OYTOJIbHUKOB, (hOpPMYJIbI AJIs1
TJIOMIACH, COOOpaXKEeHUs TOT00H S

28

[Imomany cedueHnii MHOrOTpaHHUKOB:
IJIOIA/IA TIOBEPXHOCTEM, pa3pe3aHns Ha
4acTu, cOO0paskeHus mo100us

29

[Imomanu cedyeHnii MHOTOIpaHHUKOB:
MJIOIIAAH TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpaskeHus m1o1o0us

30

KonTponbsHas padora "[loBTopeHue:
MHOTOTPaHHUKH, CEYECHUs
MHOTI'OTPaHHHUKOB"

31

O6bém Tena. O0beM NPIMOYTOJILHOTO
napasulesenumnesna

32

3amauu 00 yIBOEGHUH Ky0a, 0
KBaJIpaType Ky0a; O TPUCEKIIUU yria




33

CrepeoMerpruuecKkue 3a1a4u, CBI3aHHbIE
¢ 00BEMOM IPSIMOYT OJILHOT'O
napasuieNenumnena

34

[TpuknanHbie 3a1a4u, CB3aHHBIC C
BBIYHCIIEHHEM 00bEMA MPSIMOYTOJIHLHOTO
napajuiesenumnena

35

O0bEM pAMOI PU3MBbI

36

Crepeomerpuyeckue 3a/1auu, CBI3aHHbIE
C BBIUHCIIEHUEM 00bEMOB TIPSMOI
MIPU3MBI

37

[Tpukamable 3a1a49H, CBSI3aHHBIE C
00BEMOM IPSIMOM PU3MBI

38

Brruucienue 00bEMOB TEJI ¢ TOMOIIBIO
onpenenéHHoro uHTerpana. Oobém
HaKJIOHHOM MPU3MBbI

39

Brruucienne 00bEMOB TeJ ¢ TOMOIIIBIO
onpenenéHHoro uarerpana. O0béM
MMUpaMU/JIbl

40

®opmyna 00bEMa MUpaMUAbIL.
OTHo1eHne 00BEMOB TUPaMHL C
00IIUM yTJIOM

41

dopmyna 00béMa MUpaMUAbIL.
OTtHO1IEHNE 00BEMOB ITUPAMH]T C
00IIMM yTJIOM

42

CrepeoMmerpuyeckue 3a1auu, CBSI3aHHbIE
¢ 00bEMaMHU HAKJIIOHHOW MPU3MBI

43

CrepeoMerpuuecKkue 3aa4u, CBI3aHHbIE
¢ 00BEMaMu TUPaMUIbI




[Tpuknannsie 3anaun o TeMe "OO0bEMBI

44 Ten", cBsI3aHHBIE ¢ 00HEMOM HAKJIOHHOH
MIPU3MBbI

45 [Tpuknannaeie 3axaun o TeMe "OO0bEMBI
Ten", CcBsI3aHHBIE C 00BEMOM MU PAMU/IBI

46 [Tpumenenue 00bEMOB. Beruncienmne
PacCTOSIHUS 10 TIIOCKOCTH

47 KonTpomnbsHas padora "O0béM
MHOTrOrpaHHHKA"
Hunuaapruyeckasi TOBEPXHOCTD,

48 00pa3yromye MUIuHIPUIECKON
MTOBEPXHOCTH

49 Hunuuap. [psimoit KpyroBoi HUIAHAP.
[1nomaas MOBEpXHOCTH LMIIMH]IpA

50 Konunueckas moBepxHOCTh, 00pa3yromme
KOHMYECKOHM noBepxHocTH. KoHyc

51 Ceuenue KOHYyca MIOCKOCTHIO,
napajuieIbHON MITOCKOCTH OCHOBAHMS

52 Yceuénnslii konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOW MOBEPXHOCTH U
MIOJIHOM TIOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOM MOBEPXHOCTU U
IIOJIHOM TIOBEPXHOCTH KOHYCa
Crepeomerpruueckue 3a/1a4u Ha

55 JI0Ka3aTeJIbCTBO U BbIUUCIIEHUE,

MOCTPOCHUEM CEUEHUM ITUITUH/IPA,
KOHYyCa




56

CrepeoMerpruuecKue 3a1a4u Ha
JO0Ka3aTCJIbCTBO U BBIYUCIICHUC,
MOCTPOCHUEM CEUEHUM ITUITMH/IPA,
KOHYCa

57

HpI/IKJ'Ia)IHI)Ie 3aa4H, CBA3aHHBIC C
MUJIMHIPOM

58

HpI/IKJIa,HHBIe 3aJa4u, CBA3aHHBIC C
OUIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u mapa ¢
ockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bu u n3o0pakenue mapa

61

[Tepeceuenue cepsl u mapa c
wiockocTho. Kacanue mapa u cdepsr
IUIOCKOCTHI0. By u n3o0paxenue mapa

62

VYpasuenue chepsl. [Inomans chepor u
e€ yacrei

63

Cummerpus chepsl U mapa

64

Crepeomerpudeckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO Cepoil U mapom,
MIOCTPOEHUEM MX CEUEHUH MIOCKOCTbIO

65

CrepeomeTpudeckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BHIYHCIICHHE,
CBSI3aHHBIE CO CEPOil U MIapoMm,
MOCTPOCHUEM HX CEUEHUH TIOCKOCTHIO

66

[Ipuknannbie 3aa4u, CBA3aHHbBIE CO
cdepoii u mapom




IToBTOpEHNE: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHHS B OKPYKHOCTH,
CTaHJaPTHBIE TTOA00H ST

68 Paznmuunbie KOMOMHAIIMY TEN BpaIlieHUs
Y MHOTOTPaHHUKOB

69 3anaum no teme "Tena U OBEPXHOCTU
BpanieHus"

70 3agauu o Teme "Tena u moBEpXHOCTU
BpaieHus"

71 KonTponbsnas pabora "Tena u
IIOBEPXHOCTH BpallleHus "

79 O0béM nummHapa. Teopema 00 00bEMe
MPSIMOTO IUJIMHJIpA
Brruncienne 005EMOB TEJI ¢ ITOMOIIBIO

73 onpenenéHHoro uarerpana. O0béM
KOHYyCa

74 ITnomaan OOKOBOM U MOJHOM
MOBEPXHOCTH KOHYyCa
CrepeoMeTpruyecKue 3a/1auu, CBSI3aHHBIE

75 C BBIUKCIIEHUEM 00bEMOB LIUJIMH/IPA,
KOHYCa

76 [Tpuknaaueie 3amaaun 1mo Teme "O0bEMBI
Y TUJIOIIA/IM MIOBEPXHOCTEH Ten"
O0BEM mapa u MIaApOBOTO CEKTOPA.

77 Teopema 00 00béme mmapa. [1nomans

chepsl. CTepeoMeTprUIeCcKUe 3a1a4H,
CBSI3aHHEBIE C BEIYKCIEHHEM 00BEMOB




11apa, apoBOro CErMeHTa 1 1apoBOro
CeKTopa

78

[Tpuknannaeie 3amxaun o TeMe "OO0bEMBI
Ten", cBsI3aHHbIE ¢ 00BEMOM IIapa U
momaabio chepsl. COOTHOIICHHS
MEXTy TUIOIAIMU TTOBEPXHOCTEH 1
00BEMaMU MOLOOHBIX TET

79

[TonobubIe TENa B IPOCTPAHCTBE.
N3menenune o0bEMa mpu mogo0uu.
CrepeomerpruyecKue 3a/1auu, CBI3aHHbIE
C BBIYHCIICHHEM 00BEMOB TEII U
IJIOIIA/IE TOBEPXHOCTEN

80

KonTponbHas padora "Ilnomanu
MTOBEPXHOCTH M 00BEMBI KPYTJIbIX Te"

81

JIBM>KEHHUsI MPOCTPAHCTBA.
OTtoOpaxenus. J|BI>KeHHS U paBEHCTBO
¢uryp. Ob1mue cBoiicTBa ABMKEHUN

82

Bunber aBvkeHnin: mapannenbHbINd
MIEPEHOC, [[EHTPaIbHasi CHMMETPHSI,
3epKaJibHass CUMMETPHSI, TOBOPOT
BOKPYT MPSIMOM

83

[Ipeo6pazoBanus nogodus. [psmas u
cdepa Ditnepa

84

reOMeTpI/I‘IeCKI/Ie 3aJa4u Ha
MNPUMCHCHUC IBHUIKCHUA

85

KonTponsHas pabora "BekTopsl B
MpocTpaHcTBe"




86

O6o6maro1ee nopropenue 11 nonaruit
1 METOA0B Kypca reometrpun 10—11
KJIACCOB, CHCTEMaTH3aLlUsI 3HAHUM:
"[lapamienbHOCTh MPSIMBIX U
MJIOCKOCTEN B MpOCTpaHcTBe"

87

O6ob6maroiiee nopropenue 11 monaruit
1 MeToJ10B Kypca reomerpuu 10—11
KJIACCOB, CUCTEMAaTU3allsl 3HAHUMN:
"Bektopsl B mpocTpaHcTBe"

88

O6o6maro1ee nopropenue 11 nonarui
1 MeToJ0B Kypca reomerpuu 10—-11
KJIACCOB, CHCTEMAaTH3aIHsI 3HAHWIA:
"BekTopsl B IpocTpaHCTBE"

&9

O6o6maromee nmopropenue 11 nmonsrui
1 MeTOoA0B Kypca reometrpun 10—11
KJIACCOB, CHCTEMAaTU3allNs 3HAHHIA:
"O6beM MHOrorpaHHHuKa"

90

Ob6o0maromee nopropenue 11 monaTuii
U METON10B Kypca reomerpun 10—11
KJIACCOB, CHCTEMAaTHU3aLUsl 3HAHMIH:
"O6beM MHOrorpaHHuKa"

91

O6o6maromee nmopropenue 11 nmoHsaruit
1 METOA0B Kypca reometrpun 10—11
KJIACCOB, CHCTeMAaTU3allls 3HAHUA:
"TTnomaay MOBEPXHOCTH U 00BEMBI
KpyIJibIx Ten"

92

O6o6maroiee nopropenue 11 nonaruit
1 MeToJ0B Kypca reomerpuu 10—-11
KJIaCCOB, CHCTEMAaTH3aIlis 3HAHUH




"TTnomaay moBEpXHOCTH U O0BHEMBI
KpyIJibIx Ten"

93

Htoroas KOHTpoJbHas paboTa

94

WroroBast kKoHTposIbHAS paboTa

95

[ToBTOpEHuUE, 00600IICHNE 1
CHUCTEMAaTH3AINS 3HAHUH

96

Hcropus pa3BUTHS CTEPEOMETPUU KaAK
HayKU U €€ pOJIb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

97

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U e€ poJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOIOTHii

98

Ucropus pa3BuTHs CTEPEOMETPUU KaAK
HAYKHU U €€ POJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBEOTEPHBIX TEXHOJIOTUHI

99

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKH U e€ poJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTHii

100

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAyKU U €€ pOJIb B pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

101

Hcropus pa3BUTHS CTEPEOMETPUU KAK
HayKH U €€ poJib B pa3BUTHU




COBPCMECHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT U

Ucropus pa3BuTHs CTEPEOMETPUU KaK
HAYKHU U €€ POJib B Pa3BUTUHU

102 1
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

['eometpus. 10 — 11 kmaccsl : yaeb. st 00111eo0pa3oBar.
yupexJieHui : 0a30BbIi U ipoduin. ypouu / C. AtaHacsH,

B. @ . byry3zos, C. b. Kagomues u np. M. : Ilpocsemenue, 2022.

METOANYECKHUE MATEPUAJIBI J1JISA YYUTEJISA

I'eometpus. [loypounsie paspadotku. 10-11 kmaccel : YueOHOe mocodue ais
obmeoOpazosar. opraau3anuii / C. M. Caaksa, B. @. byry3os. M. :
[Ipocsemenne, 2022.

I'eomerpus. 10-11 knaccel. Kontponbnbsie pabotel / Muenckas M.A. M. :
IIpoceenienue, 2022.

I'eomerpus. dunakruueckue Mmarepuansl. 10 kimace / b. I'. 3uB. — 10-e u3a. — M. :
IIpoceewenue, 2021. — 159 c.
[Toypounsie pa3pabotku o reomerpun: 10 kmace / Coct. B. . SApoBenko. — M.:
Baxo, 2020. — 304c.
I'eometpus. Aunakruueckue matepuainsl. 11 kmacc / b. I'. 3uB. — 10-e uza. — M. :
[Ipocsemenue, 2021. — 167 c.

[Toypounsie pa3padotku o reomerpun: 11 kiacc / Coct. B. . Spoenko. — M.:

Bako, 2020. — 315¢.
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https://resh.edu.ru/
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