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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JIOTMYECKOE  MBIIUIEHHE,  (QopMHUpyeMoe  TpuU  H3yUYEHUU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS NIPU PEIIECHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTtrka»  yepe3  oOecledeHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TIE€OMETpHHM Ha YriayOJEHHOM YpOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOTOTPaHHUKM M Te€Jla BpalICHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
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dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JETyKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CrIoCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBanre (DYHKITMOHATBEHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHUSl paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYAllMid, HWCCIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPIIPETALUY MOJTYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekToppl W  KOOpAWHATHI B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUU  pacmpenenserca He  TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanabHoil paboueit
MPOrpaMMBbl, pacHpeleEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yYaroIIHecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIIEIOBATENILHO U MOCTYIATENbHO, C
COOJTIO/IEHUEM MPUHIINAIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCsl, pACIIUPSSL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh ycioBus Ui auddepeHunanii 00ydeHHs,  MMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIUXCS K MPOAODKEHUIO HW3YUYCHHS MaTeMaTHUKH C
y4uétoM BbIOOpa Oyayied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue yuebHOro Kypca «['eomerpusi» Ha yriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIECACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U IINIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD MPSAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIpOCTpaHCTBE. [lapajuiebHOCTh IJIOCKOCTEN: NapasuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIAbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOIO yria. TpEXrpaHHbIi U MHOTOI'PaHHbIE YIJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
ITpoctpanctBenHas TteopeMa Iludaropa. Ilupammpa: n-yronbHass nupamMuja,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTpaHHUKHW: MPAaBHIIbHAs MpU3Ma U
npaBWibHAs NUpamMuAa, MpPaBHIbHAsg TPEYroyibHAas NUPAaMHUAA W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne O mpaBUIBHBIX MHOTIOTPaHHUKAX: OKTadIp,
JOJIEKadIp ¥ UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH U IOBEPXHOCTH IPAaBUIBHOM MHpPaMUJb,
TeopemMa O IUIOAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHJIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsi B MPAaBUJIBHOM MHOTOIPDAaHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS TPABHIbHOU
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, JUIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHO)XCHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTe KOMILTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O pasloOXKEHUU BEKTOpa IO TpEM
HEKOMIUIAaHApHbIM  BekTopaM. IIpsmoyrosibHass  cucreMa  KOOpAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TIOBEPXHOCTh, KOHHWYECKAs IMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
MUINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpaIlcHUs Ha TUIOCKOCTH. Pa3BépTka mummHapa U koHyca. CuMmmerpus chepsl U
mrapa.

O0béM. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsMoil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MTUPaMHIbl U KoHyca. OO0BEM mapa W mapoBOTO
CeTMEHTA.



KoMmOuHanuu Ten BpamieHus U MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
IWIMHIpP, ONHCaHHAs OKojo IuuHapa. llepecedenne cdepsl U mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WIU TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapayuienbHO MW TMEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbl OCTPOCHHUS
CEYEHMI: METOJ CJEN0B, METOJ BHYTPEHHErO IPOECKTUPOBAHUS, METOJ MEpEHOCa
CEKYILEH TIIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepanmy HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXEHHUA. [IpsimoyronbHas
CUCTEMa KOOPJAMHAT B IpocTpaHcTBe. KoopaunaTel BekTopa. PasinoxxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MpPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BMKEHUSA B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKCHWH. Buabl JBWKEHUMN: TapauIeibHBIM IEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBaTh C COLMAJIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, dTUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyKI€HU, BOCPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
UHTEepecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyAONIOOUs, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYphbl, TIOHUMaHHUE BIIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOW HayKd Kak cdepbl 4YeIoBEeYeCKOM ACATEIbHOCTH, JTaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBUs:

BBISABIAThL U XapaKTEPU30BaTh CYLIECCTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHH, yCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISABIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MPEAsaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleJlaTh BBIBOABI C UCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUYEHUHN, YMO3AKIIOUEHUH 10 aHAJIOTHH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;



BBEIOMpATh CMOCOO pemieHnus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIIMA ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMmy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3ULINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SIBJICHHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSMHU, MPOILECCAMU;

CaMOCTOSITENIbHO (hOpMYyIHpOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCIIEOBAaHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLEcCa, a TaKXKE BbIIBUIATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UINMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITE€JILHO
c(hopMyTUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIIPUHUMATh U OPMYJIMPOBATH CYkACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCbMEHHBIX TEKCTaX, IaBaTh IOSCHEHUS II0 XOAY PEILICHHs 3a1auH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COIOCTABIAThL CBOM CYXACHUSA C CYXKXIACHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh pa3jMuue M CXOJCTBO IMO3ULMN, B KOPPEKTHOM (opme
(opMyJIMpPOBATh Pa3HOIIACHS, CBOM BO3PAKEHMS,



IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3CHTALMNA U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzaums:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ yU€TOM HOBOM HUH(OpMAIIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIieKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS TMpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3aauu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIhTaTOB JEATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOM
paboThl mpu pemeHun Yy4eOHbIX 3aJady, NPUHUMATh Ielb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMoOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJajJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATHI

K kxonity 10 kiaacca oOygaromuiicss HayIuTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TIPU
pelIeHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPU PELICHHUU
F€OMETPUYECKHX 33]1aY;
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KJIacCU(DUIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B MPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh MOHSITUAMH, CBA3AHHBIMU C yrjaMH B
MPOCTPAHCTBE: MEXJY MPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIMOUA H
MJI0CKOCTHIO;

CBOOOJ/IHO ONEPUPOBATH MOHATHUSIMU, CBSI3aHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJIHO pAacmo3HaBaTh OCHOBHBIC BHUJbI MHOTOTPAHHUKOB (IMpU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Napaienenunea, Kyo);

KJacCU(PUIMPOBaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSATUSAMH, CBSI3aHHBIMH C  CEUCHHEM
MHOT'OTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATD napajiesibHOE, LEHTPaIbHOE U OpTOTOHAJIBHOE
MPOCKTUPOBaHNUE (DUTYp HA IJIOCKOCTH, BBITIOJHATH W300pakeHus puryp
Ha IJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MUpaMK/ia), TEOMETPUUYECKUX TeJ C TPUMEHEeHHEM (HOopMYIT,;

CBOOOJ/IHO OINEpPUPOBATH MOHATUSAMH: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHUMMETPUU
burypor;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

BBITIOJTHSTD JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHH H
HaxXO0XXJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOMbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1ad MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOHOCTH;

NPUMEHSTh TPOCTEHIIME TPOTrpaMMHBIE CpEICTBA M DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4;
W3BJICKaTh, MPEOOPa30BbIBATH W HMHTEPIPETUPOBATH HHGOPMAIHMIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTYpax, TMPEJCTABICHHYI Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIyYEHHbIE 3HAHHUS HAa TMPAKTHUKE: CpPaBHUBATh U
aHaJM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3yYCHHBIC MOHSATUS B
mpolecce TIMOMCKA  peIIeHUusT MaTeMaTH4ecKu  COpMYITHMPOBAHHON
npoOemMbl, MOJAEIUPOBAaTh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
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MCCIIE0BATh ITOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM I'€OMETPUYECKUX
NOHATUH M TEOpeM, ammnapara ajreOpbl, pelaTb NPaKTUYECKUE 3aJauH,
CBSI3aHHBIC C HAXO0XKJICHUEM I€OMETPUYECKUX BEITUYMH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX J3Tamax pa3BUTUS I'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oOyyaronuiicss HAydYuTCA:

CBOOOJHO ONEPUPOBATh MOHATUSMH, CBSA3aHHBIMU C LMJIMHIPHYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMH, OOBSICHATH CIOCOObI
MOJTyYCHHUS;

OIEepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALCHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoit U mapom;

pacno3HaBaTh Teda BpauleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOIYYEHUS TE BpaIllCHMS,;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPhI U MIOCKOCTH;
BBIYKCIIATh BEJHMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TEJ BpalllCHHS,
OOBEMBI U IUIOMIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJl BpAlllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOO/IHO OIEPUPOBaTh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHUsI U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalCHUS;

BBIUUCIISATH COOTHOLIECHUS MEXKTy IUIOIIAIIMU MIOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4daemble (UTYpBI, BBHINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHUJIl CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUucCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIuy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
pemarb reOMETPUYECKHE 3a/1a4M HA BBIYMCIECHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSSHUM OT TOYKM JI0 IJIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

12



BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIleHUS MpH
MapaJyICIbHOM  TEPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSAMOI, MpeoOdpa3zoBaHus 0A00us;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWIMHJIPA
(mapasuieNnbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijieibHbIe
OCHOBAHUIO ¥ TIPOXOASIINE YEPE3 BEPILIUHY ), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUsS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIarallliuX HECKOJIBKO IIaroB pEUICHUS, €CIH yCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTHUYECKUX OTHOLICHUM U
HaXO0XJCHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYCHHbIC  3HAHUSA HA  MPAKTUKE:  CPaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALlUH, IPUMEHATh U3YUYCHHBIC
IIOHATHUSI, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaTU4eCcKu  CPOPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyalldd Ha SI3bIKE T€OMETPUM, UCCIENOBATh MOCTPOECHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TMOHATHUM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh TpeAcCTaBlieHUss 00 OCHOBHBIX dTamax Pa3BUTHUS T'€OMETPUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
n/n NPOrpaMmbl Bcero Koutpobire o0pa3oBaTe/bHbIEe pecypChl
padoThI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumMHoe pacrionioxeHue IpsMbIX B 5 0
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3 1
IIPOCTPAHCTBE
4 [eprieHAUKYIIPHOCTH MPSIMBIX U o5 1
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16 1
MHororpanHuk# 7
BexTopsl B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 0000111eHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
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11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbHIE)
Ne ni/mm KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 AHanuTH4eckasi FreOMeTpHs 15 1
5 [ToBTOpeHuE, 0600IIEHNE U 15 1
CUCTEeMaTH3alMsl 3HAaHUH
3 O0BEéM MHOTOTPAaHHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEeHME, 0000IIEHNE 1 17 5
CUCTeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

Jara
U3ydeHus

JlomoaHuTebHAS
uHpopmanus

OcHoBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE TIOCKOCTH, TapaJIeTbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpPE3Ka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKC IJIIOCKOCTH, MMapaJUICIIbHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTpPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMasi,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuiIa U300pakKEeHUsI Ha PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsaTus: nepecekaronuecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi v MI0CKOCTh;
MOJTYTIPOCTPAHCTBO

[TonsaTus: nepecekaronuecs MIOCKOCTH,
nepeceKaroIuecs npsimas v MIoCKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHue MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (UTyYp,
HECYIIECTBYIOIINUX O0OHEKTOB

MHororpaHHuKH, U300pa’KeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (Uryp,
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HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

10

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
crnencTBus U3 HUX. CrocoObl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U INIOCKOCTEH

11

N300pakeHne ceueHuil mupaMuipl, Kyoa u

MIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.

N300paxkeHne nmepeceueHus MoTydeHHbIX
IJIOCKOCTEH. PackpammBaHye moCcTpOEHHbBIX
CEYECHMI pa3HbIMU 1[BETaMU

12

N300pakeHne ceueHuil mupaMuapl, Kyoa u

MIPU3MBbI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N3o0paxeHue nepeceueHus moayueHHbBIX
IJIOCKOCTEN. PackpalurBanie NoCTPOSHHBIX
CEYEHU pa3HbIMU LIBETAMHU

13

N300paxenune ceueHnit nupamuibl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N3o0paxeHue nepeceueHus moayueHHbBIX
IJIOCKOCTEN. PackpalurBanie NOCTPOSHHBIX
CEYEHHU pa3HbIMU LIBETAMHU

14

N306paxenune ceueHunit nupamuibl, Kyda u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N3o0paxkeHune nepecedyeHus moaydeHHBIX
IJIOCKOCTEN. PackpalurBanie NoCTPOSHHBIX
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CEUCHUI Pa3sHbIMHU [IBETAMU

15

16

Merton cinenoB uisi HOCTPOCHUS CEUCHUM

Meroa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CBolicTBa nepeceyeHril MPSIMbIX U
IIJIOCKOCTEN

17

Mertopa cieoB Uil HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni MPsIMBIX U
IIJIOCKOCTEN

18

[Toctpoenue ceveHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

19

20

21

22

[TocTpoeHue ceyeHui B mUpamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTeX(ef/'I U 3aI1MCh 111aroB
MOCTPOCHHMS

[TocTpoenue ceuenuii B nupamuze, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alHUCh I1aroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B nupamuje, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3alIUCh 1IaroB
ITOCTPOEHUS

IToBrOpenue manumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTrOJIbHUKOB

23

[ToBTOpenue mnanumerpun: Teopema

18



Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4YepTexkax. McTtopus pa3BuTus
IJITAHUMETPUHU M CTEPEOMETPHH

24

25

26

27

28

29

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHOe pacnonoxeHue npsiMelx B
npocrpancTse. CKpenuBaomuecs npsMeie.
[Ipu3Haky CKpeIMBaIOMIUXCS MPSMBIX.
[TapatenpHbIE IPSIMBIE B IPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSMOU, TPOXOASILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapajvieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapanmnenpsHOCTb TpeX MpsiMBIX. Teopema o
TpEX MapajuleabHbIX NpsMbIX. Teopema o
CKPEILMBAIOIINXCS IPSAMBIX

[TapannensHoe npoekTpoBanue. OCHOBHBIE
CBOMCTBA MapaJIEJIbHOTO IPOCKTUPOBAHMUSL.
N300pakenue pa3HbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJ MEXIY
PSIMBIMU

30

3agaun Ha OKA3aTeIbCTBO U UCCIIEI0BaHME,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

19



31

32

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOK 1
IIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BBIYUCICHHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U TUNIOCKOCTEH B
MIPOCTPAHCTBE

33

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEkKE U
napajuiebHOTO APYTroi mpsiMoii. Pacuér
OTHOIIICHHUH

34

[MapannenpHas MpOEKIKs, TIPUMEHEHUE JUISI
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CBoncTaa
napasJiesienunea 1 mpu3Mbl

35

36

37

38

[TapannensHele ockocty. [IpusHaku
HapajIeNIbHOCTHU JIBYX IUNIOCKOCTEHN

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IIPOXOAALIEN
yepe3 TOUKY, HE MPUHAJICKALLYIO TaHHON
IJIOCKOCTH U CJICJICTBUSA U3 HEé

CBoiicTBa napamiebHbIX TUIOCKOCTEN: O
MApAJIENBHOCTH MPAMBIX [IEPECEUECHUS TTPU
MEPECEUCHUU JBYX NapajlIeIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00

20



OTpPEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MCXKAY napaljiCJIbHbIMU
IINIOCKOCTAMHU, O IIEPECCUCHUU HpHMOﬁ C
ABYMS TapaJlJICIbHBIMU IINIOCKOCTAMHA

39

KonTponpHas pabora mo teme:
[TapaniensHOCTh MPSMBIX U TNIOCKOCTEH B
npoctpaHctae"

40

41

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajesenumnesa

Brruucnenue ajauH OTPC3KOB B KY6C n
IpAMOYT'OJIbHOM IapaJlJICIICTIMIICIC

42

[lepneH MKy IApPHOCTD NPSMOM U IVIOCKOCTH.

[Ipu3Hak neprneHIuKyISIPHOCTH MPSIMON U
IJIOCKOCTH

43

[lepneH MKy IApHOCTD NPSMOM U IJIOCKOCTH.

[Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IJI0OCKOCTH

44

45

46

TeopeMa 0 CyleCTBOBAHUH U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

IInockoctu u MNEPNCHAUKYIISIPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

Ilepnennukynsap u HaknoHHas. [loctpoenue
NEePIEeHANKYIIApa U3 TOYKU Ha MPSIMYIO

47

48

Teopema o Tpéx nepneHAUKyIsApax (mpsmas
u oOparHasi)

Teopema o Tpéx nepreHAUKyIApax (mpsmast

21



u oOpaTHast)

49
50

Vron MEXKAY CKPECIUBAOIIUMHACA IMTPAMBIMUA

OpToroHanbHOE IPOEKTUPOBAHUE

o1

52

53

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MIPaBUJILHOM IIMPAMUJIBI C TIOMOLIBIO
OPTOTOHAJILHOMN MPOEKIINH

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBWJIbHON MUPAMUIBI C TIOMOIIBIO
OPTOTOHAJIBHOMN MPOEKINH

CummeTpus B IpOCTPAaHCTBE OTHOCUTEIILHO

minockocTH. ITnockocTn CI/IMMCTpI/Iﬁ B
MHOI'OI'paHHHUKaXx

54

[Ipu3Hak nepneHAuKyJISIpPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CJIEICTBUE CUMMETPUU

55

56

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSTHUM OT TOYKH 0 MIIOCKOCTH

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKHU J0 MIIOCKOCTH

57

Kontponbnas padota "B3zanmuoe
pacrojoKeHue NPSMbIX U IUIOCKOCTEN B
nmpocTpaHcTae”

58

[ToBTOpEHME: Yyroy MexXay NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMA
KOCHHYCOB

59

IloBTOpEHME: YrOa MEKIY
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE
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60

FCOMeTpI/I‘-IeCKI/IC MCTOJbI BEIYUCIICHUSA YyIJIa
MCXKAY NPSAMBIMHA B MHOTI'OI'PAaHHHUKAX

61

62

JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB JIBYI'PaHHOTO yIJia
[TepnienaukysnsapHbie maockoctu. CBOKMCTBA
B3aUMHO NEPIEHAUKYJISPHBIX IJIOCKOCTEN

63

[Ipu3Hak nepneHANKYISIPHOCTH TIIIOCKOCTEH;
TeopeMa O MPSIMO MepeceyeHMs IByX
IJIOCKOCTEH MepreHANKYISIPHBIX TPETheH
IJIOCKOCTH

64

[IpsimoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuleJenune1a

65

66

67

Teopema 0 1MaroHany NPAMOYTOIbBHOTO
napajulesIenuIe1a v CIeJCTBUE U3 Hee

CTCpCOMeTpI/I‘{eCKI/IC " NPpUKIIaIHBIC 3a1a4U,
CB3aHHLBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MPpAMBIX U IIJIIOCKOCTH

[ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE,
napasiesIbHble TUIOCKOCTH B CTaHAapPTHBIX
MHOT'OI'paHHHKaxX

68

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXTy CKPEIUBAIOIUMUCS TPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

69

70

PaccrosiHre OT TOUKH 110 TNIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

Beluncnenue paccTosHUN MEXKIY

23



CKPEUIUBAIOIIUMHUCS IPSIMBIMH C IIOMOIIBIO
MIEePIEeHIUKYIISIPHOM IITOCKOCTH

TpéXrpaHHblll yroi, HEpaBeHCTBA U
TpexrpaHHbIX yrioB. Teopema ITudaropa,

& TEOpPEMbI KOCHHYCOB U CUHYCOB JJIsI 1
TPEXTPAHHOTO yria

79 DneMeHThI ChEePUIECKON TeOMETPHH: 1
reo/Ie3nYecKre JMHUN Ha 3eMIie

73 KonTponbnas padota "Yrisl u paccrosHus" 1

72 MHOTOrpaHHHK U €T0 3JIEMEHTHI. 1
[Tapamnenenunen

75 [Tpusma. Ilpsimast 1 HaKIOHHAsI IPU3MBI. 1
[IpaBuibHas npu3Ma

76 [Tupamupa. Buasl nupamuy. [IpaBunbnas 1
nupaMuia

o [IpssMo#t napainenenunen, NpsMOyTroIbHbIA 1
napajuiefenumnesn, Kyo
Brimykibsle MHOrorpanHuku. Teopema

78 Olinepa. [IpaBunpHBIE U TOTYNIPaBUIIbHBIE 1
MHOTOTPaHHUKH

79 KonrtponbHas pabora "MHororpaHHUKH" 1

80 [ToHsATHE BEKTOpA HA MJIOCKOCTHU U B 1
MPOCTPAHCTBE

81 Cymma BekTopoB. PazHOCTB BEKTOPOB 1

82 [TpaBwiio mapamienenuena 1

83 YMHOK€EHNE BEKTOpa Ha YUCIIO0 1

84 Paznosxenune BekTopa 1o 6a3ucy Tpéx 1

24



BEKTOPOB, HE JICKAIIUX B OJJHOU IIIOCKOCTH
85 CkanspHoe Mpou3BeICHNE 1
86 Brrunciienue yria Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE
87 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
88 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
89 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
90 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
91 O0o001IeHNEe U CHCTeMAaTU3alNs 3HAHUN 1
92 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
93 HToroBast KOHTpOJIBbHAS paboTa 1
94 Hroroas koHTpoIbHAs paboTa 1
95 O0o001IeHNEe U CHCTeMAaTU3alNs 3HAHUN 1
96 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
97 O06o0meHre u cucTeMaTr3als 3HaHHH 1
98 O0o01IeHre U CHCTeMAaTH3aINs 3HAHUN 1
99 O06o0meHre u cucTeMaTr3aIs 3HaHHHA 1
100 O0o01IeHre U CHCTeMAaTH3aINs 3HAHUN 1
101 O06o0meHre u cucTeMaTr3aIis 3HaHHK 1
102 O0o01IeHre U CHCTeMAaTH3aINs 3HAHUN 1
103 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 103
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Hdara uudgposbie
Ne ni/m Tema ypoka KouTpoabHubie
Bcero U3yYeHusi o0pa3oBaTe/ibHbIE
padoThI
pecypcsbl
1 [ToTOpenue Tembl "KoopiunaTel BeKTOpa 1
Ha IJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue tems! "CkanspHoe 1
MPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria 1
MEXJly BEKTOpaMH B IPOCTpaHCcTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
MPOXOJIAIICH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IJIOCKOCTH B OTPE3Kax
7 BexTopHoe nmpousseneHne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXIY NPSMBIMU B MHOTOTPaHHUKAX
11 AHanuTHYECKHEe METO/IbI pacuéTa yria 1
MEX]y TNIOCKOCTSIMU B MHOTOTpaHHHKaX
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®dopMyIa pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxosxnenue paccTositHUM OT TOYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KontponbHas pabora "Ananutuueckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
MHOTOI'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MIJIOCKOCTH, TIEPECEUCHUS IPSIMBIX U
IJIOCKOCTEM

19 [TapamienbHbIe IPSIMBIE U TTIOCKOCTH:
napajieIbHbIe CeUEHUs

20 [TapannenbHble NpAMbIE U IIIOCKOCTH:
pPacy€T OTHOLIEHUN

21 [TapamienbHbIe TPSIMBIE U TNTIOCKOCTH: YTJIIBI
MEXIY CKPEIMBAIOIIMMUCS TTPSIMBIMHU
[lepnenauKyasipHBIE TPSMBIE U IJTIOCKOCTH:

99 CTaHJapTHBIC TTAPHI MEPIEHIUKYIISIPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUH
MHOTOTPAaHHUKOB

93 [lepnienquKynsipHBIE MPSMBIE U TNIOCKOCTHU:
Teopema O TpeX MepneHIuKyIsIpax

24 [lepnieHauKysipHBIE MPSMBIE U TIOCKOCTHU:
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BBIYUCJICHUA OJIMH B MHOI'OI'PAaHHUKAX

25

26

27

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(dhopMyIIBI IS TUTOIIACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IIIONIA I MHOTOYTOJIbHUKOB,
dbopMyJIBI IS TUTOMIACH, COOOpaKEeHUS
monoous

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIOMIAICH, COOOpaKEHHUSI
nmonoous

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 11O 100MsI

29

30

31

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUTOIIAAN MTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs 1O 100Mst

Konrtponsnas pabdora "[loBropenue:

MHOT'OTPpaHHUKH, CCUCHUSA MHOFOFpaHHI/IKOB"

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napassenenuneaa

32

33

34

3anaun 00 yABOEHUHU Ky0Oa, 0 KBajpaType
Ky0a; O TPUCEKIINH yTia
CrepeoMeTpHUEeCKHE 3a]1a4H, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIEHOTO
napaJieNenunea

[IpuxagHelie 3a1a4u, CBsI3aHHbIE C

BBIYHCIICHHEM 00bEMaA MpAMOYTOJIBHOT'O
napajjejenmiicaa

28



35

O06BEM psAMON TIPU3MBI

CTCpGOMeTpI/I‘ICCKI/IC 3aa4u, CBA3aHHBIC C

36 BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

37 [Ipuknagabie 3a1a9u, CBSI3aHHBIE C 00BEMOM
NPSMON MPU3MBI
Brrunciaenue 00bEMOB T ¢ IIOMOIIBIO

38 onpeaenéuHoro uarerpaita. O0bpém
HAKJIOHHOM MPU3MBI
Brrunciaenue 00bEMOB T ¢ IIOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
U PAMHU/TBI

40 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

a1 dopmyna 06péMa mupamuiel. OTHOIIEHHUE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

42 CrepeoMeTpHUECKUE 33]]a4H, CBI3aHHBIC C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHUuecKUe 3aa41, CBI3aHHBIE C
00BEMamMH UpaMUIbI
[Tpuknanueie 3agaun mo Teme "OObEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBsI3aHHBIE C O0BEMOM TTUPAMUIBI

46 [Ipumenenue o0bEMOB. Brruncienue
paccTosSHUS 10 TUIOCKOCTH

47 KonTtponbHas padora "O6béM
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MHOTOTrpaHHHKaA"

HI/IJ'II/IHI[pI/ILIeCKaH IIOBEPXHOCTD,

48 o0pa3yronue MUIHHIPUICCKON
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUMHIDP.
[Tnomane MOBEpPXHOCTH LIMIMHIPA

50 Konungeckast TOBEpXHOCTh, 00pa3yromue
KOHHUYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYyca MIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

50 Yceuénnslii konyc. M300pakeHre KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaae OOKOBOM MOBEPXHOCTH U TOJTHON
MOBEPXHOCTH KOHYyCa

54 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MMOBEPXHOCTH KOHYyCa
CrepeomeTpruecKkue 3aJauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUM UINHAPA, KOHyCca
CrepeomeTpryuecKkue 3aa4u Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUHN HUINHAPA, KOHyca

57 [Ipuknagubie 3a1a4u, CBSI3aHHBIE C
MATUHAPOM

58 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

59 Cdepa u map

30



60

[epeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua n
n300pakeHHE 1mapa

61

[epecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctsro. Bun u
n300paKeHue mapa

62

63

VYpasuenue chepsl. [Lmomans chepsl u e€
yacTen

Cummetpus cdepsl 1 mapa

64

CrepeomeTpruecKue 3a1a4u Ha
JOKa3aT€JIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co chepoii U apom, TOCTPOCHUEM UX
CCUCHHI TIIOCKOCTHIO

65

CrepeomeTpHryuecKue 3aa4u Ha
JOKa3aTe€JIbCTBO U BBIYMCJIICHHUEC, CBA3aHHBIC
co cepoit u mapoM, MOCTPOSHUEM UX
CEUYEHUM TIIOCKOCTHIO

66

67

[Tpuxnanueie 3a1a4n, CBI3aHHBIE CO chepoit
U I1apoM

[ToBTOpEHME: OKPY>KHOCTH Ha TNIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIE
Iog00ust

68

Paznuunnie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOT'OT'PpaHHUKOB

69

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"
3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"
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71

KonTtponbHast padora "Tena 1 moBEpXHOCTH
BpaieHus"

72

73

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO IMWJIMHAPA

Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO
onpenenéuHoro uaTerpaiga. OobpéM KoHyca

74

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYyca

75

76

CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIC C
BBIYHMCIICHHEM 00BEMOB IIMIIMHAPA, KOHYCa
[Tpuknagaeie 3aaauu 1Mo Teme "OO0BEMBI 1
IJI0IIaAN TOBEepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Bvéme mapa. [Tnomans chepsl.
CrepeomeTpHyecKre 3a/1a4u, CBS3aHHbIE C
BbIYUCIIEHHEM 00BEMOB 111apa, MIAPOBOTO
CerMEHTa U IapOBOIr0 CEKTOpa

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
wiomanpio ceprl. COOTHOIICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMuU
MOOOHBIX TEI

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHBIE C
BBIYUCIIEHHEM 00BEMOB TeJ U TUIOIAAeH
[IOBEPXHOCTEN

80

KonTponbnas padota "[Tnomanu
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MOBEPXHOCTH U 00BEMBI KPYTIIBIX TET"

81

82

83

JBmxenus npoctpancTBa. OTOOpaKeHHUS.
JBuxenwus u paBeHCTBO uryp. Odmue
CBOMCTBA JBMKCHUI

Bupl nBukeHuiA: napajuieIbHbIA EPEHOC,
[EHTpaIbHAsl CHMMETPHS, 3epKaJIbHAS
CUMMETpPHSI, TOBOPOT BOKPYT MPSMOI

[IpeoGpazoBanus mogodus. [Ipsmas u chepa
Oitnepa

84

85

86

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABUXXCHUA

KoHnTtposbHas padota "BekTopsl B
npocTtpaHcTBe"

O6o6maroree noproperne 11 moHsTHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cuctemaruzanus 3HaHuii: "[lapamnensHOCTh
MPSIMBIX U MJIOCKOCTEH B MpocTpaHCcTBE"

87

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo10B Kypca reometrpun 10—-11 kmnaccos,
cucTeMaTHu3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

88

O6o06matomiee moBTopenue 11 moHsTHii 1
MeTo10B Kypca reomerpun 10—-11 kmnaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

89

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3gaguii: "O0beM
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MHOTOTrpaHHHKaA"

90

91

92

93

O6o06matomee moBropeHue 11 moHsaTHI 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3anus 3Hanui: "O0beM
MHOTOTrpaHHHKaA"

O6o06matomee moBropeHue 11 moHsaTHI 1
MeTOJI0B Kypca reomerpun 10—11 knaccos,
cucreMaruzanus 3Hanuit: "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TE"
O6o6matomee moBTopeHue 11 moHATHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3Haguii: "Ihnomaan
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TE"

HtoroBast KOHTpoNbHAs paboTa

94

95

Wrorosas koHTposibHasA paboTa

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HAHUH

96

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

98

99

Hcropus pasBUTHs CTEPEOMETPUM KaK
HAyKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOIMI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK
HAyKH U eé POJIb B pa3BUTHU COBPCMCHHBIX
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HHKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOT I

Hcropust pa3BUTHS CTEPEOMETPUH KaK
100 HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
101 HayKd U € POJIb B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHM

Hcropus pa3BUTHS CTEPEOMETPUHN KaK
102 HAyKH U €€ PoJib B PA3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHIM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

['eomeTpus (6a30BbIi 1 MpoIbHEIN ypoBeHb).10-11k1. Atanacsu JI.C,
byty30B B.®., Kagomues Cb. u np. IIpocsemenue. 2020

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Marematuka : anredpa U Hayajla MATEMaTUYECKOrO aHau3a, FTEOMETPHSL.
I'eometpus : 10- -e knaccel : 6a30BbIN U YIIIyOJIEHHBIA YPOBHHU :
MeTouueckue pekoMenanuu kK yueonuky JI. C. Atanacsna, B.®. byty3oga,

C.b. Kagomuena u n1p.  Mocksa : [Ipocsemienue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
1. bubmoreka [IOK

2. https://resh.edu.ru/
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